MUHHUCTEPCTBO OBPA3OBAHNS U HAVKU
JIOHELIKOM HAPOJIHOM PECITYBJIMKH
TrOCY JAPCTBEHHOE OBPA30BATEJILHOE YUPEXJIEHUE
BBICILIET'O [TPO®ECCHUOHAJILHOI'O OGPA30BAHUS
« TOHELIKUI HALIMOHAJIbHBI TEXHUYECKHWIA YHUBEPCUTET»
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Q?'é\v ,(\N\u hig ,6 A/

2023 rona

PABOYAS TIPOT'PAMMA JIJUCHHMIIJINHBI
b1.0.37 Xumusn

(KOJ ¥ HAMMEHOBAHHUE JUCUMILIMHBI COTIACHO Y4EOHOM y TIaHy)

Hanpasnenue noaroToBKuU: 21.05.02 TpuknanHasi reoaorus

(KOJL ¥ HAUMEHOBAHKE HATIPABJICHHS MOATOTOBKH / CIEUMANLHOCTH)

HampaBneHHOCTD (TTpoQuIib): I'eonorndeckas cbeMKa, HOMCKU U pa3BeaKa
MECTOPOXICHUH TBEPIbIX MOJIE3HBIX HCKOIMAEM bIX

(nauMeHoBaHue npoduIis / MaruCTEPCKOI MPOrpaMMBbl /CTIELHATTH3ALIN)

[Tporpamma: CTICIAATATET
(Gakanaspuar, MAruCTPaTypa, CeLUaInuTeT)
®opma 0byueHus: OYH&sI, 3a09Has
(ounas, 3a0uHast, O4YHO-3a04Has)
®opma oOyUeHws: Ounas 3aoyHas
Cemectp(b1) 1 1
O6mmast Tpy1I0EMKOCTH B 3.€./9acax 4,5/162 4,5/162
KonTtakTHas pabora (4ac.), B TOM YHCIE: 55 12
JieKIuu (4Jac. ) 34 4
naboparopHsie paboTsl (Jac.) 17 2
IIpaKTHYECKUe (CeMUHApPCKUe) 3aHsATuUs (Jac.) - -
CamocrosiTenpHas paboTa (4ac.), B TOM YHUCJIE: 71 132
KypCOBOI MpoekT (paboTta) (cemecTp/yac.) - -
KonTtpons (3x3aMeH, yac./3a4€r) 9K3aMeH | DJK3aMeH
36 18

Jlonenk, 2023 r.




Pabouas mporpaMma JAMCIUILUTAHBI « XMMHUS» COCTaBJICHA B COOTBETCTBUH C y4eOHBIMH
IJIJaHaMKA 10 HampasieHuto mnoAarotoBku 21.05.02  «IIpukianHast —reolorys»
(manpaBneHHocTh Tpoduis: «l'eonormueckas cheMKa, IIOMCKHM M pas3Belika
MECTOPOXKICHUN TBEPIBIX MOJIE3HBIX UCKomaeMbix») st 2023 rona npuéma 1o C4HON
¥ 3204HOU popmaM 0OyUeHHUs.

CocraBuTens:
Houent kadenpsl ob1el, Gu3nvyeckoil 1 OpraHuveCK9OU XUMUU
K.X.H., JIOII . </, /" Kynumosna T.IL

g (no,@(:b)

Pabouasi mporpaMMa paccMOTpeHa H MPHHATA H4 3aceIaHUU Kadeapbl oOLIEH,
(Gu3nyecKoi U OpraHuIecKOd XUMHUH.

IIporokos ot «20» mapta 2023 roxa NM
3aBenyromnuii kageapoit —~Boakosa E. U. -
(moamnmce) /' (@M.0)

PaGouast mporpavima corJiacoBaHa ¢ Bbinmyckawomei kageapou «I 'eonorui u
pa3BeKN MECTOPOXKICHUM MTOJIE3HBIX UCKOMAEMBbIX»
IIpotokon ot «15» mapta 2023 roga Ne 5.

3aBenyromuid kadenpoi % - 1l B.Y. KyneHko
(mosrmIck) (®.1.0.)

PaGouas nmporpavma ono0pena yueoHo-MeToanueckoii komuccuein [[OYBIIO
«IOHHTVY» no nanpasnenuto noarotoBku 21.05.02 «IIpuknannas reoaorusn»

IIpotokomor « 17 » Mapra 20 23 romaNe 3
Hpez[ce;[éTenL ,/j‘ E B.1.Kynienko.
(nozwiucn) (®.11.0.)

Pabouas nporpamMma mpoasiena s 20 rofa npuéMa Ha 3aceJaHuu KadeIpbl
ob11eii, pu3udecKoil U OpraHNIeCKON XHUMHH.
IIporokon oT « » 20 roaa Ne

3aBenyroumi kapeapoi

(monmuck) (®.1.0.)

Pabouas mporpamma corJiacoBaHna ¢ Beinyckaomieii kageapoii «[ eosornu u
pa3sBEeNKU MECTOPOXKICHUN MOJIE3HBIX UCKOMAeMBbIX)»

3aBenyrommii kadhenpoit

(nmonmucsk) (®.1.0.)

Pa6ouast mporpamMma mpoasena s 20 roja mpuémMa Ha 3aceaHuu Kaderpsl
o011eit, pu3ndeckoit U OpraHNIecKO XUMHUH.
IIpoTokoma oT «_ » 20 1oma No




3aBenyromuii kadenapoi

(moarmce) (®.1.0.)

Pabouas mporpamma corsiacoBana ¢ BeImyckamouieii kadeapoii «I eonoruu u
Pa3BEIKA MECTOPOXKACHUN MOJIE3HBIX UCKOITAEMBIX»

3aBenyronuii kageapou

(moammce) (®.1.0.)

Pabouas mporpamma npoasiena mis 20 roga mpuéma Ha 3aceaHuM Kadeapsl
oO1eH, Gu3NIecKol U OPraHUnIECKON XUMHUH.
[TpoTokom ot « » 20 roma Ne

3aBeayromuii kadeapoi

(moamucs) (©.1.0.)

PaGouvast mporpaMMa corJiacoBaHa ¢ BbImycKawmieii kadeapoii «I'eomorun n
Pa3BEIIKA MECTOPOKICHUM TTOJIC3HBIX HCKOTIAEMBbIX»

3aBenyromuii kadenpoit

(moamuce) (®.1.0.)

PaGouast mporpamma nmpoasiena s 20 rojia npuémMa Ha 3acelaHuu Kadeapbl
oO1ieH, pu3nuecKoi U OpraHUuYECKON XUMHUH.
IIpoTokos oT « » 20 roga Ne

3aBenytomuii kadeapou

(moamuce) (©.1.0.)

Pabouas mporpamma coryiacoBana ¢ BeInmyckamouieii kageapoii «I'eonoruu u
Pa3BEIKA MECTOPOXKACHUN MOJIE3HBIX NCKOMAEMBIX»

3aBenyroniuii kageapou

(moamucs) (©.1.0.)

PaGouas mporpamma mpoasiena s 20 roja nmpuéma Ha 3aceTaHuu Kadeapbl
oO1eit, puznueckoil 1 OpraHuYeCKON XUMUU.
IIpoTokois oT « » 20 roga Ne

3aBenyromuii kadeapoun

(momucs) (©.1.0.)

Pabouas mporpamma corsiacoBana ¢ BeInyckamouieii kageapoii «I'eonoruu u
pPa3BEIKA MECTOPOXKACHUN MOJIE3HBIX UCKOITAEMBbIX»

3aBenyromuii kKadenpoit
(moamuce) (©.1.0.)



1 OBBEKT, HEJIb 1 3AJIAYN OCBOEHUSA JUCHUIIJIMHBI

JlucrumimHa paccMaTpruBaeT BOIPOCHI, CBSA3aHHBIE CO CBOMCTBAMHU U CTPYKTYPOU
XUMUYECKAX BEMIECTB, C OCOOCHHOCTAMH W 3aKOHOMEPHOCTSMH MPOTEKAHUS
XUMUYECKHUX TPOIECCOB, YCTAHOBIICHUEM MAaTEMaTHYECKUX 3aBUCUMOCTEH OCHOBHBIX
XapaKTEPUCTUK XUMUICCKUX TIPOIECCOB.

[lenpto TpemoaBaHusl TUCIUTLIINHBI SBISACTCS W3YYCHUE OCHOBHBIX TOHITHH W
3aKOHOB OOINEH XWMHH. CHOCOOOB TOJYyYCHUS HEOPTAaHWYECKHX COCAMHEHU,
COBPEMEHHOM TEOpUU CTPOCHUS AaTOMa; 3HAYEHUs MEPUOJAMYECKOTO 3aKOHa,
XUMUYECKON CBSI3U; XUMHUYECKOW KUHETUKM W PaBHOBECHS; CBOMCTB METANIOB U
pPacTBOPOB; KOHIICHTPAI[MM PACTBOPOB; OCHOB JJICKTPOXUMHU (B T.4. KOPPO3HH,
3JIEKTPOJIHM3a); (POPMHPOBAHUE Y CTYICHTOB COOTBETCTBYIOIIMX 3HAHWH, YMEHUH U
HABBIKOB JIJI51 UCIIOJIb30BAHUS B TPOPECCUOHAIBHON JIEATEIHHOCTH.

B pe3ynbpTaTe 0CBOCHUS TUCIUILIMHBI CTYJEHT JT0KEH
3HATh
OCHOBHBIC 3aKOHBI ¥ TIOHITHS XUMHH;

OCHOBHBIC TEOPHHM TEXHOJOTHYECKHX IpoIeccoB (TepMOJMHAMHUKA, XUMHUYECKas
KWHETHKA); CBOMCTBA JJICMEHTOB M HUX COCIWHCHHUH COTJIACHO IIOJIOKCHHUS B
IIEPUOIMYECKON CUCTEME;

XUMHUYECKYI0 TEOpPHI0 PACTBOPOB, METOAMKY pacyeTa KOHIICHTpalluidi pacTBOPOB,
OTIpeNIeICHUST KOJUTMTATUBHBIX CBOWCTB pPAacTBOPOB, METOABI MPOMBIIICHHOTO
MIPOU3BOACTBA, XUMHUYECKHE W (PU3NUECKHE CBOWCTBA METAJIJIOB M CIIABOB;

UMETh MPEACTaBICHHE 00 OCHOBHBIX MPHUHIIMIAX KUCIOTHO-OCHOBHBIX B3aUMOACHCTBUI
XUMUYECKUX COCAMHEHHH B pacTBOpax, CBOWCTBaX pacTBOPOB, OKHCIUTEILHO-
BOCCTAaHOBHUTEIBHBIX MIPOIIECCAX, KOPPO3UU METAJIIOB U TIPOLIECCAX AIEKTPOIIN3A,;

yMETh

MOJIb30BATHCSA METOJAAMHU TEOPETUUECKOTO U IKCIIEPUMEHTATHLHOTO UCCIICIOBAHUS;
OMKCHIBATh KOHKPETHBIM TEXHOJOTHYECKOW MPOIECC YpPaBHEHUSMU XUMHUYECKUX
peaKkuui;

BBHITIOJTHATh TEPMOJIMHAMUYECKHE U XUMHUYECKHE PAcueThl, TUITAHUPOBATHh M MPOBOJUTH
(bU3UKO-XUMHUUECKUE SKCTIEPUMEHTHI;

MPOBOJIUTH 0000IIeHHE U 00pabOTKYy SKCHEPUMEHTAIBHBIX JAHHBIX; OMPEICIAThH
da3oBbIi  COCTaB  M3y4YyaeMbIX CHUCTEM; HCIIOJIb30BAaTh METOJbI  XUMUYECKON
UJIeHTUPUKAITUU

BJIAJICTh

OCHOBaMH (pyH/IaMECHTAJILHBIX Pa3/IeJIOB XUMHH C LEIBI0 HX TPUMEHEHUS B PEIICHUH
npodeCCUOHANIBHBIX 33]1a4;

HABBIKAMH MPOBEJICHUS XUMUYECKOTO IKCIIEPUMEHTA, a TAKKE OCHOBHBIMU METOIaMHU
MOJIYYCHUS ¥ KICCIICIOBAHUS XUMUYECKUX BEIIECTB U PEAKITUH;

HABBIKAMH pabOTHI C MPUOOPAMH, TOCTAHOBKH MPOCTEHIIIETO SKCIEPUMEHTA U OI[EHKH
€ro pe3yJibTaToB.



[lepeuriciieHHbIe pe3yIbTaThl 00yUEHHUS SIBISIIOTCS OCHOBOM 151 (POPMHUPOBAHUS

CHEAYIOINX KOMIETECHIINU:

HaunmenoBanue kareropuun

Kon u naumenoBanue o0menpodecCuoHamIbHON

(rpyrbn) KOMIIETEHIINH BBIITYCKHHUKA
oOmenpodecCuOHATBHBIX
KOMIETECHIINI
[Ipumenenue YK-1 CnocobOeH OCYIIECTBIATh TOUCK, KPUTHYECKUIl

byHIaMEeHTaNIbHBIX 3HAHUN

aHaJIn3, U CHUHTC3 I/IH(l)OpMaHI/II/I, IMPUMCHATDH CUCTEMHBIN
moaxon il pCIICHUA ITOCTABJIICHHBIX 3a/1a4

YK-6 CnocobeH omnpenensitb U peaii30BBIBATh
NPUOPUTETH COOCTBEHHOW NEATEIHLHOCTH U CIIOCOOBI ee
COBEpIICHCTBOBAHMS HAa  OCHOBE CaMOOIIGHKH U
o0pa3oBaHUs B T€YECHUE BCEH )KU3HU

OIIK-1 CnocobeH MNpUMEHSATh METOAbl O00EeCIeUeHUs
0€30MaCHOCTH JKU3HENESITCIIbHOCTH, B TOM YHCJIE B
YCJIOBUSIX YPE3BBIYANHBIX CUTyallUid, IPU MPOU3BOACTBE
paboT MO TEOJOTHYECKOMY H3YUYEHHIO HENp, TOUCKaM,

pasBeike, J00bYe U TepepadoTKe  MOJIE3HBIX
HCKOIIaeMBbIX, MIPOMBIIIUIEHHO-TPAXKJIAHCKOMY
CTPOUTEIBCTBY

OIIK-3 Cnoco0OeH MNpUMEHATh OCHOBHBIC TOJOKEHUS
byHIaMEHTANBHBIX ©CTECTBEHHBIX HAYK W HAyYHBIX
TEOpPHA TIPU TPOBEACHUN HAYyYHO-HCCIICIOBATEILCKAX
paboT MO WM3YYEHHUIO M BOCIPOM3BOICTBY MHUHEPAIBHO-
CBIPhEBOM 0a3bl

OIIK-10 CrocobeHn mnaHUpPOBaTh, MPOCKTHPOBATH,
OpPraHMU30BbIBATH I€OJIOTOPA3BEIOUYHbBIE U TOPHBIE PaOOTHI,
BECTU y4Yye€T M  KOHTPOJIb  BBINOJHSAEMBIX  paboT,
aHaJIM3UpPOBaTh OINEpaTHUBHbIE U TEKYIIME IOKa3aTelu
IPOU3BOJCTBA,  OOOCHOBBIBaTH  NPEJIOKEHUS IO
COBEpIICHCTBOBAHUIO  OpraHM3alMil  IPOU3BOJCTBA,
ONEpPaTUBHO YCTPAaHATh HApYyIIEHHS MPOU3BOICTBEHHBIX
IPOIIECCOB

OIIK-11 CnocobeH B cocTaBe TBOPYECKUX KOJIJIEKTHBOB
U CaMOCTOSTENThHO, KOHTPOJUPOBATH COOTBETCTBHE
IPOEKTOB  TpeOOBAaHMSIM  CTAaHIAPTOB, TEXHUYECKUM
YCIIOBUSIM M JIOKYMEHTaM MPOMBIIIJICHHONH 0€30MacHOCTH,
pa3pabaTbiBaTh, COTJIACOBBIBATh W  yTBEPXAAaThb B
YCTAaHOBJICHHOM TMOPSIIKE TEXHUYECKHE M METOJUYECKHUE
JIOKYMEHTBI, periiaMeHTUPYIOUIe MOPSAOK, KaueCTBO U
0€3011aCHOCTb BBITIOJTHEHUS MIOUCKOBBIX,
re0JI0ropa3Be/I0uHbIX, TOPHBIX U B3PHIBHBIX paboOT
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2 MECTO JUCHUILINHBI B OCHOBHOMN OBPA3OBATEJIBHON
MPOI'PAMME

JIMCIMILTHHA OTHOCHTCS K 00s13aTe)IbHOM yacT biioka 1 mucrurumma (Moyneit).

basupyercst Ha 3HAHUAX, YMEHHUSIX W HaBBIKaX, KOTOPBIC CTYACHT MPUOOpET TpH
OCBOEHUU MPEIUIECTBYIOMMNX TUCIUIUINH: «MaTteMatuka», «Du3nuka»

3HaHUA W yMEHUS, NPUOOPETCHHBbIE MPU OCBOCHUU JAHHON JUCIUIUIMHBI,
peanu3yloTcs CTYJACHTOM TMpHU HU3YyYeHUM auciuiuimH: ' OOmas reoxumus ,
"be3onacHOCTh Ku3HEAEATeIbHOCTH , ' OCHOBBI METPOXUMHH ', "'IKoorus ", "OCHOBBI
TEXHOJIOTHUM TepepadOTKU Py, BHIMOJHEHUH HAyYHO-UCCIEAOBATENIbCKON pabOThl U

IMPOXOKACHUU FOCY,HapCTBeHHOﬁ HUTOrOBOM aTTcCTaluu.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIJIMHBbI

3.1 Pacnpenejienue y4yeOHBIX 4YacoB IO TeMaM JMCHUILUIMHBI M BHIAM
3aHATHN

HaumenoBanue TeMbl KonunuectBo vacos
(conmeprkaTeIbHBIX MOJIYJICH) (ounas/ 3ao0unas Gpopma)
B Tom yucie
Bceero | Jleknuu | JlaGop | Ilpaxr. CP
(Cemun.).
Tema 1. OcHOBHBIC MOHATHS H
3aKOHBI XUMHH.
Crexuomerpudeckue pacyersl. | 14/18 4/1 2/1 0/0 8/16
Kiacesr HEOPTraHUYECKUX
COEeIMHEHNH.
Tema 2. Crpocrme atoma 14117 | an 210 00 | 816
NEPUOANYSCKHUIA 3aKOH
Tema 3. Xumudeckast CBsI3b U 14/16 40 2/0 0/0 8/16
CTPOCHHUE MOJICKYJT
Tema 4. OCHOBBI XUMHUYECKOM 14/17 4/1 2/0 0/0 8/16
TEPMOMHAMUKHI
Tema 5. OCHOBBI XUMHUUYECKOM
KHMHETHKU. XUMUYECKOE 14/16 4/0 2/0 0/0 8/16
paBHOBECHE
Tewma 6. JlucniepcHbie CUCTEMBI.
Pacraoper. Pactaope! 14/16 | 400 210 00 | 816
HEDJICKTPOJIUTOB H
DJICKTPOJIUTOB.
Tema 7. I'uaponus coneii. 14/16 4/0 2/0 0/0 8/16
Tewa 8. Oxucaurenbio- 2422 | 6l 31 00 | 15/20
BOCCTAHOBUTEJIHHBIC PEAKIIHH.




DIEKTPOXUMHUYECKHIE TIPOLIECCHI.
KonraxTias pabora 416 0/0 0/0 0/0 0/0
(momoHUTETHLHAS)
Kypcogast paboTta (mpoekr) 0/0 0/0 0/0 0/0 0/0
Htoro mo BugaM 3aHATHIA 126/144 34/4 17/2 0/0 71/132
KonTtpois 36/18
HUTOI'O: 162/162
@opMHpOBaAHHE KOMIIETEHIHIi B pe3yJbTaTe 0CBOEHHS TeM AUCIUILIHHbI
KomreTeHInu TeMbl AUCIUILINHBI, HalleIEHHBIC HA POPMUPOBAHKE
KOMITETCHIIUH
YK-1; YK-6; TeMEI 1-8
OIIK-1; OIIK-3;
OIIK-10; OIIK-11

3.2 Jleknum

Tema 1. Pojib XUMHH B NOJArOTOBKE CHENHAJNCTOB B 00J1aCTH
MaTepuaioBeJeHUs U TeXHOJOruid MarepuaioB. OCHOBHbIC MOHATHS M 3aKOHBI
xumuu. Ctexuomerpuueckue pacuerbl. Kitaccbl Heopranm4eckux coeuHeHun

Copaepsxanue TeMsl 1.

3HayeHHEe M HEOOXOJMMOCTh H3YUCHHS Kypca XHMHU IS CIHEHHAIUCTOB B
obnactu reonorun. CTPYKTYpHO-JIOTHUECKAsI CXeMa B3aMMOCBS3U JUCHUIUIMHBI XUMUH
CO CHEIUAILHBIMUA U MMPOQUIUPYIOIIUMH JUCITUTIIIMHAMH, ITPETI0IaBacMbIMU B BY3€.

XuMHs Kak pa3desl €CTECTBO3HAHUS - HAyKa O BEIIECTBAX M UX MPEBPAILLCHUSIX.
3HauYCHUE XUMMHUH B U3YYCHUU TIPUPOJIbl, B PA3BUTHUU TEXHUKHU.

OcCHOBHBIC TOHSITUS W ONpeneNieHUus XUMUU. Matepus U BeniecTBo. IIpocThie u
CIOXXHBIE BemlecTBa. BameHTHocTh. UYwucino ABoraapo. XUMHYECKHE €IUMHUIIBI
KOJIMYECTBA BECIIECTBA. MOJb, DJKBHUBAJCHT. M30TONMHBIM COCTaB aTOMOB. 3aKOH
COXpPAaHEHMSI MACChI, 3aKOH IOCTOSIHCTBA COCTaBa, 3aKOH 3KBUBAJICHTOB. MneanbHbie
ra3pl. YpaBHenue Knaneiipona-MenzaeneeBa. 3akoH ABOrajpo, MOJIIpHbII 00beM Ta3za
P HOPMaJIbHBIX yCIOBUAX. HopmanbHast 1 OTHOCUTENbHAS INIOTHOCTD Ta30B.

OCHOBHBIE KJIACChl HEOPraHUYECKUX COCAUHEHUMN: OKCHbI, THAPOKCHIIBI, COJIU
(cpenHue, KUCIBIC, OCHOBHBIC), HX KUCIIOTHO-OCHOBHBIC CBOWCTBA.

Moutb, MossIpHast Macca, MOJISIpHBIN 00beM. PacueTsl mo xumuyeckum Gopmynam u
YPaBHEHUSIM XUMHUUYECKUX PEaKIIHi.

Jlurepatypa k Teme 1: [1, 2, 4]

Tema 2. CTpoeHue aTOMAa M NEPUOAMYECKUIT 3aK0H
CopaeprkaHue TEMBI 2:

[IpencraBienne 0 KBAaHTOBOM MEXaHUKE. BOJTHOBBIE CBOMCTBA KBAHTOBBIX YACTHII,
BOJTHOBas (DYHKITHS, BOJTHOBOE yYpaBHEHHE. ATOMHAsi OpOUTalb, KBAHTOBBIC YKCIIA U UX
dbuznyeckoe cojepkaHue, 0003HAYCHUE ATOMHBIX OpOUTAIE U UX TEOMETpHUUECKas
dbopma. DHepreTMuecKre YpOBHU U TOJYPOBHHU, DHEpPreTHYECKas auarpamMma aTtoMa
BOJIOPOJIa, aTOMHBIE CHEKTpbl. OCOOEHHOCTH CTPOCHHUS MHOT'O3JIEKTPOHHBIX aTOMOB,




pacripeqiesieHre dJIEKTPOHOB 110 aTOMHBIM OpOHTAISIM (MPUHIIUTT HAUMEHBIIEH YHEPTHH,
npuniun [laymu, npaBuino ['yama). IlocienoBaTenbHOCTH 3aloJHEHHS] YPOBHEH WU
NOTypOBHEH. DJIEKTPOHHBIE KOHPUTYpAIIUHU U JNEKTPOHHBIE (JOPMYIIBI aTOMOB U HOHOB
S-, p-, d-, f-ceMeiiCTB 371eMEHTOB.

[Tpupona nepuoAUYHOCTH (PUBNYECKUX U XUMUUYECKUX CBOMCTB 3JIEMEHTOB U MX
coequHeHunil. Ilepuoanueckas cuctemMa 3JIEMEHTOB Kak TpadUiyecKkoe OTOOpaKeHHE
[Tepuoanueckoro 3akoHa. CBS3b AJIEKTPOHHON (POPMYJIIBI JIEMEHTA C €r0 MOJ0XKEHHUEM
B cuUCTeMe. XapaKTep M3MEHEHUS U MOBTOPSEMOCTH OCHOBHBIX CBOMCTB JJIEMEHTOB H
UX COCJUHEHMH MO MepUoJaM U rpynnam HNEPUOAUYECKON CUCTEMBL. D(PQPEKTUBHBIHI
3apAx  sAapa, aTOMHBIE pAgUuyChl, DHEPIUs HOHHU3ALUMH, CPOIACTBO K DIIEKTPOHY,
IIEKTPOOTPULIATEIIBHOCTD, BBICIIAsl U HU3ILAsI CTEIIEHb OKUCIICHUSI 2JIEMEHTA.

Metamnsl 1 Hemetayuibl. OOIIas XapakTepUCTHKAa AJIEMEHTOB M MX COCAMHEHUN B
3aBUCUMOCTH OT HX IOJIOKEHHS B NEPUOAUYECKON cucteme. KucioTHO-OCHOBHBIE
CBOMCTBA OKCUJIOB U THAPOKCUIOB HIEMEHTOB IIEPUOJNYECKON CUCTEMBI.

Jlutepatypa k Teme 2: [1, 2, 4]

Tema 3. Xumuyeckasi CBsI3b H CTPOEHUE MOJIEKY.I.
ConeprkaHue TEMHI 3.
Meton BasieHTHBIX cBsi3ed. KoBasieHTHAs CBSI3b. KBAHTOBO-MEXaHUUECKAsl KApTUHA
ee oOpa3oBaHus. THIBI MEPEKPBIBAHUS JICKTPOHHBIX OO0JIAKOB: MOHsITHE 00 S-, p-, d-
CBA3X; THUOpUAM3alMs W  CBOWCTBA KOBAJICHTHOW  CBsI3W  (HACBIIIACMOCTb,
HAIPAaBICHHOCTD, MOJAPU3YEMOCTh). DHEPIUs CBS3H, UIMHA CBS3H, BaJCHTHBIC YIJIBI.
Tunel rubpunnuzanyu U reomeTpus Moiekyid. [lomspHocts cBsizu. IIpoctpaHcTBeHHAs
dbopmMa MOJIEKYJI M HUX TOJSAPHOCTh. JIUMONBHBIE MOMEHT MOJICKYJbl. JloHOpHO-
aKIENTOpHAs CBA3b KAK Pa3HOBUAHOCTh KOBAJEHTHOW CBSI3H. 3aBUCUMOCTbH CTEIECHH
MOHHOCTH CBSI3W OT  PAa3HUIBI AJEKTPOOTPHUIATEIHBHOCTA  aTOMOB, 00pa3yOIIMUX
XAMHUYECKYK0O CBsi3b. LVOHHasg CB3b M €€  CBOMCTBA.  HEHACHIIIEHHOCTb,

HEHAIPaBJIECHHOCTh, MOJIAPU30BAHHOCTb. Meramueckas  cBsizb.  Cnenuduka
COCIMHEHHH C METAJUIMYECKON CBsA3bIO, €€ oOpa3zoBaHue. MeToA MOJEKYISPHBIX
opOuTaeH.

MeKMOJICKYIIpHBIE  B3aUMOJCHCTBUS  (OPHUCHTAIIMOHHBIC, HWHAYKIIMOHHBIE,
JTUCTICpCUOHHBIE). BogopoaHas cBs3b.
Jlutepatypa k Teme 3: [1, 2, 4]

Tema 4. OCHOBBI XMMHUYECKOH TEPMOTUHAMUKH.

OCHOBHBIE MOHATHA TEPMOJWHAMMKHU: CUCTEMA M BHEIIHSSA CPEla, TUIbI CUCTEM
(oTkpwITast, 3akpeiTas, u3oiaupoBanHas). [Ipomecc, Terora u padbora Kak jaBe GOpMBI
nepenayu sHeprur. COCTOSIHME CUCTEMBI, MapaMeTpbl COCTOSHUS, (PYHKIIMH COCTOSHUS
U ux oOmmue cBoicTBa. OCHOBHBIE TEepMOAWHAMUYECKHE (YHKUUU: BHYTPEHHSS
SHEPrusl, YIHTAIBINUS, SHTpoNHs, sHeprus [ n66ca, sneprus 'enbmronpua. CrangapTHoe
COCTOSIHME W CTaHJApTHbIE TEPMOJMHAMHUYECKHE (PYHKUMU cucTeMbl. IlepBoe Hayano
TEPMOJIMHAMMKY - CBA3b MEX]y SHEPIHel, TeroTol u padboroil. BHyTpeHHss 3Heprus
u sHTanbnus. TernoBol 3¢ dexT n3o0xopHoro u uzobdapHoro npoueccoB. CtanaapTHas
sHTaNBNMUS oOpa3zoBanus BemniecTB. TepMmoxumus. 3akoH ['ecca. Tepmoxumuueckue
ypaBHEHMs U  pacyeTel. BTopoe Hayano TEpMOAMHAMHUKHA -  IPOLECCHI



CaMOIIPOU3BOJIbHBIE U HecaMonpou3BoiibHbIE. [loHsATHE 00 3HTpONMU. DHTpONUS Kak
KpuTepuagbHas QYHKIHS ISl U30JUPOBAHHBIX cUCTeM. OCHOBHBIE (haKTOPBI, KOTOPHIE
ONpEAETAIOT CIIOHTAaHHOE TMpoTeKaHue rmpouecca. JHeprus [ub6ca. Kpurepun
HANpaBJICHHOCTH XHMHUYECKOH peakiuu B H300apHBIX U HU30XOPHBIX YCIOBHUSX.
VYpaBuenne ['mb6ca. 3aBucumocth 3Hepruu ['mbbca OT MaBiIEHUS W TEMIIEpPaTyphl,
XUMHWYECKNN ITOTEHIIUAIL.

Jlutepatypa k Teme 4. [1, 2, 4]

Tema 5. OcHOBBI XUMMYECKOIl KHHETUKU. XHMHYECKOe pABHOBECHE.

[IpenMeT XMMHUYECKOW KWUHETHKUA. ['OMOreHHBIE M TE€TEPOTrE€HHBIE XUMHYECKHE
peakiu. CKOpPOCTh XMMHUYECKOW peakiuu (CpeaHssi MU MTHOBCHHAs), CIOCOOBI ee
BbIpakeHHsl. OCHOBHBIE (PaKTOPBI, KOTOPHIE BIUSIIOT HA CKOPOCTh peakiuu. KuneTtnka
FOMOT€HHBIX pEaKUUMW - 3aKOH JCHUCTBYIOIIMX MacC, KOHCTAaHTa CKOPOCTH,
KMHETUYECKUN MOpANOK U MOJEKYISIPHOCTh peakuuu. BiusHue TeMmeparypsl Ha
CKOPOCTb pEaKLUHH. YpaBHEHUE AppEHHyCa, DHEPIUsl aKTUBALMM, INpaBwio BaHt-
['odda, TemneparypHbii KOIPGUIMEHT CKOPOCTH peakiuu. BiusHue BHEMIHUX
(haKkTOpOB Ha CKOPOCTh FETEPOTCHHBIX peakiuil. Katanus, katanuzatopsl. ['oMoreHHbIN
Y TETEPOreHHBIN KaTain3. MexaHnu3M JeUCTBUS KaTaau3aTOPOB.

CocrosHne paBHOBECHS, MPOLIECCHI oOpaTumbie u HeoOpaTuMbIE,
TEPMOAMHAMHUYECKAA KpUTEpH paBHOBecus. KoHCTaHTa paBHOBecHs, €€ CBS3b C
sHepruerr [mbOca, 3aBUCUMOCTH OT Temreparypbl. CMelleHHe XUMUYECKOTO
paBHoBecusi, npuHuun Jle-lllatease. BpiOOp oNTUMAalbHBIX YCJIOBHI TPOBEICHMUS
IIPOLIECCOB.

Jlutepatypa Kk Teme 5: [1, 2, 4]

Tema 6. [lucnepcHble cUCTeMbI U PAacTBOPbI. PacTBOpBI 3/1€KTPOJMTOB M
HEJJIEKTPOJIUTOB.

[lonarue o naucnepcHbix cucteMax. CteneHb aucnepcHocTH. Kiaccudukarus
JUCHEPCHBIX cUCTeM. VICTUHHBIE pacTBOpPBl, BHIBI PacTBOpPOB. PacTBopuTens,
pacTBOpeHHOE BerlecTBO. CrocoObl BBIpaKEHUs COCTaBa PacTBOPOB: MaccoBas J0J,
MAacCoBasi TPOLECHTHAs KOHIICHTpalWs, MOJbHAs JO0Js, MOJSApHAs, HOpPMaJibHasd,
MOJISUTbHASE KOHIIEHTpaluu. PacTBOpUMOCTh TBEpABIX BEIIECTB M ra3oB. Tabiuiia
pactBopuMocTH. Xumuueckas Teopusa pactBopoB [.M.MenneneeBa ConbBaThl,
THIPAThl, TEIJIOBbIE A(PPEKThl TpPH PacTBOPEHUHM BemlecTB. KpucramiocoibBaThl U
KPUCTAJUIOTUAPATHI, neruaparauus. ODu3nko-xuMudeckas TeOpusi paCTBOPOB.

KoiumnratuBaele  CBOMCTBA pPACTBOPOB  HEAJIEKTpONUTOB. JlaBieHue mapa
pacTBOpPUTENA HAJ PAacCTBOPOM, TEMIEPATypbl KHUIIEHUS W 3aMEpP3aHUsl PacTBOPOB,
ocMoc. 3akoH Payiis u ero cneacTsusl.

Teopust snekTposuTUueckoil auccounanuu. CTENeHb IUCCOLMAINU, CHIbHBIE U
ciabbie snekTponuThl. KoHcTanTa nuccornmanuu. KomuraTuBHbIE CBOWCTBA PACTBOPOB
ANIEKTPOJIMTOB, H30TOHMYECKUM Kod(pdunueHnT. PaBHOBecre B pacTBopax clalbIxX
AIIEKTPOJIUTOB. 3aK0H pazdaBienuss OcTBayiba.

bydepnsie pactBopsl. oHHBIE peakiuy OOMEHa B pacTBOpax, HaINpaBJIEHUE HX
MpoTeKaHus. AyToauCcouuanus BOIbI, MOHHOE MPOU3BEAECHUE BOABL. BoaopoHbIii
nokaszaresib. KUCI0THO-OCHOBHBIE MHUKATOPBI.
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Jlutepatypa k Teme 6: [1, 2, 4]

Tema /7. I'uapoJn3 coJiei.

['uaponu3 conelt, BO3MOXHBIE ciydau ruaponnsa. Crenenb rugponusa. Koncranra
rugponnsa. [lomueld Ttuaponu3. BimsHue KOHLIEHTpanmuMu U TeMIepaTypbl Ha
paBHOBECHE IIPOLIECCA TUAPOIN3A.

Jlutrepatypa k Teme 7: [1, 2, 4]

Tema 8. OxucanTeIbHO-BOCCTAHOBUTEILHbIE peakumnu "
3JIEKTPOXUMHYECKHE MPOLECCHI.

OKHUCIUTENBPHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, WX HANpaBiIE€HHOCTb. lloHsATHE O
CTEIIEHH OKHUCJIEHUs anemMeHTa. COBpeMEHHas SJEKTPOHHAs TEOpUsS OKHCIMTEIBHO-
BOCCTaHOBUTEIIbHBIX peakuum (OBP). [Tonypeaknuu, OKUCJIUTEIBHO-
BoccraHoBuTenbHass (OB) cuctema, OKuCIIeHHas M BoccTaHOBIeHHas ¢opma OB-
cucteMbl. (OCHOBHBIE OKHCJIUTEIA M BOCCTAHOBUTENIM. XapakTep H3MEHCHUS
OKHCJIIMTEIIbHO BOCCTAHOBHUTEIIBHBIX CBOWCTB 3JEMEHTOB. METOJ 3JIEKTPOHHOTO
Oaanca. MeToJl HOHHO-3JIEKTPOHHOTO OanaHca. OKUCIUTETHHO BOCCTAHOBHUTEIIbHBIM
MOTECHIMAI, 3JICKTPOAHBIN MOTCHIMAI, TUMBI NEKTPOIOB. DaKTOPbI, KOTOPHIE BIUSIOT
Ha 3HAYEHHE DJIEKTPOJHOro mnoreHuuana. CTaHOapTHBIM JJIEKTPOJHBIA MOTEHIMA.
CTraHIapTHBI BOJOPOJHBIA ANEKTpoJ. BomopomHas mikama MOTEHIUAIOB (psia
HanpsHKCHUH MeTayuioB). Y paBHenue HepHera. Dnextpoasmxkyias cuina OBP, ee cBs3b
c aHeprueit ['mb0ca. HampaBieHHOCTh OKHCIUTEIHFHO BOCCTAHOBUTENIBHBIX MPOIECCOB,
KpUTEPUl BO3MOKHOCTH CaMOIIPOU3BOJILHOTO ITpoTekanusi OBP.

XUMHUYECKUE CBOMCTBA METAJUIOB. Meramnuuyeckas CBsSI3b M METaJUIMYeCKas
pemieTka. XapakTEpHbIE CBOMCTBAa BEIIECTB B METAUIMYECKOM cocTosiHuU. OOmue
CBOMCTBa METANIOB. 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUECKUX U XUMUYECKUX CBOMCTB
METaJIJIOB. B3anMojelicTBHe METasIoB C IPOCTBIMH M CIOKHBIMH (BOZOH, BOIHBIMU
pacTBOpaMH KUCJIOT, IEIOYECH, COJICH) OKUCTUTEIIAMHU.

XUMHUUYECKUE HWCTOYHUKH TOKA. | alIbBAHMYECKHE DIIEMEHTHI, KX CTPOCHUE,
anekTpoABwkymias cuna. CocraBienue cxem [D u  onucanue wuX pabOTHI
MOJICKYJIIPHBIMA U MOHHBIMH YpaBHEeHUsIMU. KaTtonHbie 1 aHOAHBIE TIpoliecchl. Pacuer
AJEKTPOJHBIX MOTEHIHUAIOB ['D B CTAHIAPTHBIX Y HECTAHIAPTHBIX YCIOBUSIX.

Koppo3ust mMertamnoB. Macmtabbl ¥ BHABI KOPPO3UU METAIOB. XHUMHUECKas
(rasoBast) kopposus. JKapocToiikpe MeTaibl M CIUIaBBl. DJIEKTPOXUMHUECKAs
Koppo3usi. Bo3HUKHOBEHNE MUKPOTATbBAHUUECKUX — DJIEMEHTOB, YCIOBHS UX PalOTHI.
3arpsi3HEHHE OKPY’KAIOIIeH €CTECTBEHHOW cpelbl Kak (haKTop YCWICHHS KOPPO3HUHU.
Mertonabl 3amuThl OT KOppo3uu. [laccMBHBIE TUJIEHKM Ha ITOBEPXHOCTH METAILIOB,
WHTHOUTOPHI KOppo3uu. [ anpbBaHWYECKHE TOKPHITUA. JlerupoBanue. 3aluTHBIE CIOU
Mace, JIAKOB, Kpacok, noymMepoB. [IporekTopHas 3ammra u 3JeKTpo3aluTa.

Jlutrepatypa k Teme 8: [1, 2, 4]

3.3 lIpakTHyeckne (CeMHUHAPCKHE) 3aHSITHA — YICOHBIM TUIAHOM HE
PEyCMOTPCHBI
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3.4 JlabopaTopHbie padoThl

Ne Tema 3aHsTHSA O6mbewM, yac. | Jlurepar
/11 04H/ 3a049H ypa
OCHOBHBIC TIOHATHS ¥ 3aKOHBI XHMHHU.
1 CrexnomeTpuyeckre pacueThl. Kiacchl 2/1 [3, 5, 6]
HEOPTraHUYECKUX COCMHCHUN.
2 CrpoeHre aToMa U MePUOINICCKUI 3aKOH 2/0 [3, 5, 6]
3 XUMUYECKas CBA3b U CTPOCHUE MOJICKYJI 2/0 [3, 5, 6]
4 OCHOBBI XUMHYECKOW TEPMOTUHAMUKHU 2/0 [3, 5, 6]
5 OCHOBBI XUMHUYECKON KUHETUKH. XUMUYECKOE 2/0 3,5, 6]
paBHOBECHE
6 Jucniepcusle cuctembl. PactBopel. PacTBOpEI 2/0 3,5, 6]
HEDJICKTPOJUTOB U DJICKTPOJIUTOB.
7 I'upponms coneid. 2/0 [3, 5, 6]
8 OKHCIUTEEHO-BOCCTAHOBUTEIBLHBIC PEAKITHH. 31 [3, 5, 6]
DICKTPOXUMHUECKHE TTPOIIECCHI.
HUTOIO: 17/2
3.5 CamocTosiTe/IbHASI pad0Ta CTY/IEeHTA
Ne Bunbl camocToaTensHOM paboThl CTyI€HTA O6mbewm,
n/m Jac.
ouH/ 3a04H
1 M3ydenne JJIeKIMOHHOTO MaTepuaia 31/61
2 IToaroroBka K MpakTUYECKUM 3aHSITHSIM 0/0
3 [ToaroToBka Kk 1a00paTOPHBIM paboTaM 31/62
4 BeInoHeHne KypcoBOTO MPOEKTa 0/0
5 BeimonHeHne KypcoBoii paboThI 0/0
6 BrinosHeHne MHIWBUAYaTLHOTO 3a1aHUS 9/9
HNUTOrO: 71/132
3.6 KypcoBoii mpoekT (pa6oTra), HHANBHIYaJbHOE 3a/IaHNe
KypcoBoii mpoekt (paboTa) 1O IUCHMIUIMHE YYEeOHBIM IUIAHOM  HE
PEyCMOTPEHBI.

CornacHo y4yeOHOMY IUIaHYy TIO JAUCHUUIUIMHE TPEAYCMOTPEHO BBITIOJHEHHE
WHIUBUTyJTBHOTO 3a1aHUS.
OO0beM y4eOHOW HArpy3KH TIIpU BBITOJHEHUH WHAMBUIYAJTLHOTO 3aJaHus
(kouTpONMBEHOM PaboThI) — 9 yacoB. 3ajaHWe Ha KOHTPOJIbHYIO pabOTy BBIOMpACTCS
CTYJICHTOM B COOTBETCTBUHM C METOJUYECKUMH YKA3aHUSIMHU, COTJACOBBIBACTCS C
NPEIo/IaBaTe/IEM M BBIMIOIHIETCS 110 METOANYECKMMHU peKoMeHaarusam [7].
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4 @OHI OHEHOYHbBIX CPEJACTB

41 Kputepuu W mKadbl A8 HWHTErPUPOBAHHOW OLEHKHM YPOBHSH
c(hopMHPOBAHHOCTH KOMIIETEHIHI

Cocmasnsowas KomMnemeHyuy — NOJHOMA 3HAHULL

HYJICBOW yPOBEHb. HEBEPHBIC, HE apTyMEHTUPOBAHHBIC, C MHOYKECTBOM T'PYOBIX OITHOOK
OTBETHI HA BOIIPOCHL. Y POBEHb 3HAHUM HIKE MUHUMAJIbHBIX TPEOOBAHUM;

MUHHUMAJIbHBI YPOBEHb. JaHbl HE ITOJHBIC, HCTOYHBIC U HEAPTYMEHTHPOBAHHBIC OTBETHI
Ha BOIPOCHI. J{onmyIeHo MHOTO TPpyOBIX OIMIMOOK. Y POBEHb 3HAHUM HUKE MUHUMAJIBHBIX
TpeOOBaHUH,

IIOPOTOBBI yPOBEHB. JaHbl HEAOCTATOYHO IIOJHBIC, TOYHBIE W apPTyMEHTHPOBAHHBIC
OTBEThl Ha BOMNpOCHl. ILIOXO 3HACT TEPMUHBI, OMPEACIICHUS W TIOHSATHS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHHUS, TIPUHIUIIEI. JIOMyIIIeHO MHOTO HErpyObIX OMIMOOK;

CpeIHUN YPOBEHB: JaHBI TIOCTATOYHO IOJHBIE, TOYHBIC U apTYMEHTUPOBAHHBIC OTBETHI Ha
BONPOCKL. B 1e10M 3HAaeT TEPMUHBI, ONPEIACICHUS ¢ TIOHATHSA, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUS, TIPUHIUIIBL. JIOMyIIeHO HECKOJIBLKO HETPYOBIX OMHUOOK;

MPOJBUHYTHI YpPOBEHBb. MaHbl TOJHBIC, TOYHBIC W ApPTyMCHTHPOBAHHBIC OTBETHI Ha
BONPOCKHL. 3HAET TEPMUHBI, OMPEACICHUS W IIOHATHS, OCHOBHBIC 3aKOHOMEPHOCTH,
COOTHOIIICHUS, MPUHIUIIBL. J[OMYIIIEHO HECKOJILKO HETPYOBIX OIIHOOK;

BBICOKHI YpOBEHb. JIaHbI MOJIHBIC, TOYHBIC U apTYMEHTHPOBAHHBIC OTBETHI Ha BOMPOCHI.
3HaeT TEPMUHBI, ONpe/eICHUs U TOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHUS,
MPUHIUIBL J[OTyIIEeHO HECKOIBKO HETOYHOCTEH.

Cocmasnaowas KomnemeHyuu — yMmeHus

HYJIEBOM YpPOBEHB. IIOJHOE OTCYTCTBUE IMOHUMAHHUS CYTH METOJIMKH PEIUEHUS 3a1adH,
JOITYIIIEHO MHOYKECTBO TPYOCHIIINX OIMMOOK / 3a1aHNs HE BBITIOJIHECHBI BOOOIIIE;

MUHUMAJIbHBIN YPOBEHB: c1ab0e MOHUMaHUE CYTH METOIMKH PEIIeHUs 3a/1a4H, TOMYyIIECHbI
rpyObie ommOku. Pemienuss He oOGocHoBaHbl. He ymeeT ucCmonb30BaTh HOPMATHUBHO-
TEXHUYECKYIO TUTEPATYpy. He opueHTHpyeTcs B cCieruanbHON HAyYHOU JIUTEPATYPE;
MOPOTOBBIA  YPOBEHb: JOCTATOYHOE MOHMMAHUE CYTM METOAMKH PpELIeHUs 3aJayH,
JIomymieHsl  ommOKku. PemeHuss He Bcerma 00OOCHOBaHBL.  YMEET HCIOIb30BaTh
HOPMATUBHO-TEXHUYECKYIO JuTeparypy. Ciabo opueHTUpYeTCs B CIIELUAIbHON HAaydHOH
JUTEPATYpE;

CpPElHUI YpPOBEHb. B LIEJIOM ITOHMMAaeT CyThb METOJMKU PEIICHUS 3aJaud, JOIYILEHBI
ommOku. Pemenuss He Bcerma OOOCHOBaHBL. YMEET UCIONB30BaTh HOPMATHBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYYHYIO JIMTEPaTypy;

IIPOJBHUHYTHII YPOBEHB: B LIEIOM IMOHUMAET CYTh METOAUKH PELICHUS 3a/1a4H, JOIYILEHBI
HetoyHocTH. CrocobeH O0OOCHOBaTh peIeHUs. YMEET UCMIOIb30BaTh HOPMATHUBHO-
TEXHUYECKYIO U CIIEHUAIbHYIO HAYUHYIO JTUTEpaTypy;

BBICOKMI YpPOBEHB. MOHUMAET CyTh METOJIUKU pelieHus 3agaun. CrocobeH 0O0O0CHOBATh
pelieHusi. YMeeT HCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CHELHAIBbHYI0 HAyYHYIO
JIMTEPATyPY, NEPEIOBOU OIIBIT.
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Cocmasnsaowas KomnemeHyuu — 81a0eHUe HABbIKAMU
HYJICBOM ypOBEHb. HE JEMOHCTPUPYET BIIAJICHUEC HABBIKAMH  BBINIOJHECHUSA
npodeccuoHaNbHbBIX 3a/1a4. He MOXKeT BBITOJIHUTH 3aaHUS,
MHUHUMAQJIBHBI YPOBEHb. HE JIEMOHCTPUPYET BJAJCHUE HABBIKAMHU BBINOJHEHUS
npoeCCHOHANTBHBIX 3a/1a4. VICTIBITRIBACT CYIIECTBEHHBIC TPYAHOCTH TIPH BBHIMIOJTHEHUU
OTACNIbHBIX 3aJaHUM,
MTOPOTOBBI YPOBEHb. BIIAJ€€T HABBIKAMHU BBITIOJHEHUS MPO(ECCHOHANBHBIX 3aaad Ha
IIOPOTOBOM YPOBHE. 3aJ1aHUs BBIMIOJIHSAET MEJIEHHO Y HEKAY€CTBEHHO;

CpGI[HHﬁ YPOBCHb. BJIaACCT HABBIKAMM BBITIOJTHCHUS HpO(I)@CCI/IOHaJIBHBIX 3aJad. 3a,Z[aHI/IH

BBITOJIHAET Ha CPETHEM YPOBHE 110 OBICTPOTE U KAUECTBY;

IIPOJABUHYTHIM  ypPOBEHb.  BJIAJCET  YBEPEHHBIMM  HABBIKAMU  BBIIIOJIHEHUS
npo(eCCHOHANBHBIX 3aJady. BBICTpPO M KayeCTBEHHO BBINOJIHSET 3aJaHUsi, WHOTJA
JOIyCKasi HE3HAUYUTEIIbHBIE IO PELIHOCTH,

BBICOKMI YpOBEHb: BJIaJICET YBEPEHHBIMU HABBIKAMH BBINOJIHEHUS MPO(ECCHOHATbHBIX
3amay. bpIcTp0 W  KavyecTBEHHO BBINOJHAET 3aJlaHds, NOpU HEOOXOAUMOCTHU
JEMOHCTPUPYS TBOPUYECKHUM IMOIXOI.

Obobwennas oyenka cqhopmupo8anHocmu KomMnemeHyuti

HYJICBOM YpPOBEHB: Ha HYJIEBOM YpPOBHE COPMHUPOBAHBI: BCE COCTABIISIONINE; OJHA WU

ABC U3 TpéX, OCTaJIbHBIE — Ha 00JIe€ BEICOKOM YPOBHE,

MHUHUMAaJIbHBIN YPOBCHb. HAa MUHUMAJIBHOM YPOBHE C(i)OpMHpOBaHBI: BC€ COCTaBJLAIOINNC,

OJHa HUJIN ABC U3 TpéX, OCTaJIbHBIE — Ha 00JIee BLICOKOM YPOBHE,

MOPOTOBBI YPOBEHb. Ha TIOPOTOBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABIIAIOIINE; OHA

WU 7B 13 TPEX, OCTaIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

CpeHUI YPOBEHB. Ha CpellHEM YpPOBHE C(HOPMHUPOBAHBI. BCE COCTABIISIONINE, OJHA WM

JIBE U3 TPEX, OCTalIbHBIC — HA 00JIee BBICOKOM YPOBHE;

MPOJBUHYTHIM YPOBEHb: HA MPOJABUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIIOLINE,;

OJIHA WJIU JIBE U3 TPEX, OCTAIBHBIE — HA BBLICOKOM YPOBHE;
BBICOKMI YpOBEHb. Ha BBICOKOM YypOBHE C(HOPMHUPOBAHBI BCE COCTaBJISIFOLINE
KOMIIETEHIIUH.

4.2 Bonpochl K 3K3aMeHY U NpUMep IK3aMeHAIIMOHHOro OuJieTa

1. CrexuoMeTpHyYecKHe COOTHOIICHUs (MacCOBbIC, MOJIbHBIC, OOBEMHBIC) MEXKIY
B3aMMOJICUCTBYIOIIUMH BEIIECTBAMHU.

2. OcHOBHbIE TepMOIUHAMUYECKHE (PYHKITNHU, NX (PU3UIECKUN CMBICIL.

3. Onpepenenne TerI0BOro 3G heKTa peakiuu. JHA0- U IK30TEPMUIECKUE PEAKITUH.

4. DOurponwms, ¢uzndeckuii cMmbici. Kputepuii camMonpou3BOJILHOTO MPOTEKAHUS
pEeaKkiy B U30JIUPOBAHHBIX CUCTEMAX.

5.CBobomHass  sHepruss ['mOOca. HampaBneHue  mpoTekaHusi  peakluu B
HEU30JIMPOBAHHBIX CHCTEMAX.

6. Xumudeckas KuHeTHKa. KnHeTnueckoe ypaBHeHHE peakiuu. [locTosHHAS CKOPOCTH.
7. Ilopsimok peakuuu Mo BEHIeCTBY. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT KOHIICHTPAIHH
peareHToB.
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8. 3aBUCHMOCTb CKOPOCTHU PEAKLIMK OT TEMIEPATYpPHL. Y paBHEHUE AppeHHyca.

9. Xumuueckoe paBHoBecue. KoHcTanTa paBHOBECHS.

10. Cmemenue xumudeckoro pasHoBecus. [Ipunmun Jle-Ilatense.

11. PacTBOpBI HEAIEKTPOIUTOB. BUabI KOHIEHTpAIMil pacTBOpA, €AUMHHIIBI U3MEPEHHUSI.
12. PacTtBOpHI 251ekTposuTOB. CTENICHh TUCCOIHUAIINN.

13. TlpousBeneHre pacTBOPUMOCTH MAJIOPACTBOPUMBIX CHITBHBIX DJIEKTPOIUTOB.

14. Nonnoe npousseneHue Boasl. pH pacTBOpoOB.

15. Unnukatopel. KauecTBeHHOE ONpeaeneHne KUCIOTHO-IEI0YHON XapaKTepUCTUKH
pacTtBopa.

16. bydepubie pactBopsl. bydepHas eMKOCTS.

17. KonnuratuBHbIE CBOMCTBA PACTBOPOB HEAJIEKTPOIUTOB. TemiiepaTypbl KUIEHUS U
KpUCTAJUIA3ALlN PACTBOPOB.

18. KomnuratuBHble  CBOWCTBA  PacTBOPOB  AJIEKTPOJIUTOB.  M30oTOHMUYECKHI
KO3 PUITHEHT.

18. OxucIUTEeTHLHO-BOCCTAHOBUTEIBHBIC peakiui. (OCHOBHBIE TOHSATHS. IPOIECCHI
OKHCJIEHUSI, BOCCTAHOBJIEHHUSI; OKUCIIUTEIb, BOCCTAHOBUTEIIb.

19. OxucnuTeIrHO-BOCCTAHOBUTEIBHBIC peakiuu. HarmpaBieHue caMOmpou3BOJIBHOTO
nporekanus peakuuil. [lonstue 3.1.¢c. mpouecca.

20. XuMuueckne cBOWCTBa MeTaIIOB. KomuecTBeHHAs OIleHKa aKTUBHOCTH METAaJIOB.
21. XuMuueckne CBOMCTBA METAJUIOB. B3amMoaeilicTBHE METAIOB C BOIOA |
pacTBOpaMH IIEJIOYEH.

22. XUMHUYECKHE CBOMCTBA METAJJIOB. B3amMojeicTBHE METaIOB ¢ pa30aBJICHHON U
KOHLEHTPUPOBAHHON CEPHOM KHUCIIOTOM.

23. XUMHUYECKHE CBOMCTBA METAJJIOB. B3amMojelcTBHE METANIOB ¢ pa30aBJICHHON U
KOHILIECHTPUPOBAHHOW a30THOM KUCIIOTOM.

24. XuMy4yeckue UCTOYHUKU ToKa. Onucanue paboThl ralbBaHUYECKOTO AJIEMEHTA.

25. Ypasuenue Hepucra. 3aBucumocts OB-moreHnnana BOJOPOMAHOTO 3JEKTPOAA OT
pH cpensr.

26. Ypasuenue Hepucra. 3aBucumocts OB-mioTeHIIMaNa METAITHIECKOTO AIEKTPOAa OT
KOHIICHTpAIlu1 KaTUOHOB MeTaJjula.

27. KoHIIEHTpallMOHHBIC TAIbBAHUYCCKUE DJIEMEHTHI. PacyeT 3./1.c. TAKOTO MCTOYHHKA
TOKA.

28. Koppo3sust MeTaioB. DIEKTPOXUMUYECKasT KOPPO3HSI.

29. 3ammuTa oT KOppo3uu. KatoHbeie 1 aHOAHBIE ITOKPBITHS.

30. Hanotexnosnoruu u HaHoMarepuasbl. OCHOBHBIE MTOHATHS.
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IIpumep 3K3aMeHAIHOHHOTO OUJIETA:

TOYBIO «TOHEINKHWIA HAIIMOHAJIbHBI TEXHAYECKWI YHUBEPCUTET»
YPpOBEHB BHICIIETO MPO(ECCHOHATBHOTO

. OaxamaBpHaT

oOpa3oBaHus:

HanpasneHnne moaroToBKu: 22.03.02 "Metamryprus"

[poduns: [IpoMpblneHHas TEIUIOTEXHUKA

Merautyprus yyryHa
O0paboTka METAIUIOB JTABIICHUEM
DNEeKTPOMETAILTYPIUsl CTAIA

MerTautyprsi IIBETHBIX METAIUIOB

Cemecrtp: TIePBBIH

VuebOHast qUCLIMIIINHA: XuMus

BUJIETNe 1
1. Xwumunyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.
2. DJIC HukeneBoro KoHIEHTparmoHHOro ['D, KaToa KOTOPOro CTaHAApPTHBIM, paBHA
0,177 B. BerancauTe KOHIIEHTPAINIO HOHOB Ni** Bo BTOPOM DJIEKTPOJE.

YTBepKIeHO Ha 3aceaHuu Kadeapbl «O061mast, pu3nyeckasi ¥ OpraHuIeCcKas XUMUI»
(nanmeHOBaHUEe Kadeapbl HOTHOCTHIO)
IIpoTokon Ne oT.
3aB. kadenpoii E.N. BonkoBa
(moamuce) (®.1.0.)
DK3aMeHaTop T.I1. Kynumosa
(moamuce) (®.1.0.)

4.3 Kputepuu olleHMBaHUA
KPUTEPUU
OLICHUBAHUSA IK3aAMEHALMOHHOM padoThI
M0 JUCHMILIHHE «XHMUI»

AJ151 00y4YaroIMXcd mo HanpasJjeHuo noarorosku 22.03.02 ""Meraryprus'’
npoduis «IIpoMblnIeHHAs TeIIOTeXHUKa», «MeTa/ulyprus 4yryHa»,
«O0padoTKa MeTALJIOB IaBJIeHHEM», K IJIEKTPOMETAJIIYPIHsl CTAJTH,
«MeTa/uTyprusi HIBETHbIX METALJIOB»

OK3aMeH MPOBOJUTCS MHMCbMEHHO MO Oujeram. buner comepxut 2 Bompoca,
KKl M3 KOTOPBIX TPeOYeT KOHKPETHOro oTBeTa. IIpaBMibHBIA OTBET Ha BOIPOC
OLICHMBAETCS B JIBALIATH MATh OAI0B. ECli OTBET HE MOJHBINA, TO OH OLEHUBAETCS B
nsATHaAUATh 6amwioB. [Ipu oTcyTCTBHM NMPaBUIBHOTO OTBETA HA MOCTABIEHHBIN BOIPOC
oOyyaronuiicss mony4aer HoJib OasyuioB. [lomyyeHHble Oalibl 32 OTBETHI Ha BOMPOCHI
ousiera CyMMUPYIOTCSI U ¢ YUYETOM pe3yJbTaTOB TEKYIIETr0 KOHTPOJIS pabOThI CTyJeHTa
BBIBOJIUTCS UTOroBsag oreHka mo 100-0anibpHON HIKae.

ITo xaxxaomy BoIpoCy:

— «25 06ayuIoB» — BBICTABIIACTCS, €CIIM MPH OTBETE HA BOMPOC CTYACHT OOHAPYKUII
yMEHHUE CBOOOIHO, JIOTMYHO, YETKO M SICHO MPEIOCTaBISATh TPaMOTHBIE, NpPaBUIIbHBIC
OTBETHl Ha IOCTABJICHHBIM BOMNPOC C MCIOJB30BAHUEM TEPMUHOJIOTUM W CHMBOJIMKA B
HEOOXOJMMOM JIOTUYECKON TOCIIE0BATEIbHOCTH, a TakKXe CBEICHUM W3 JPYTHX
JTUCHWIUIMH YW 3HaHWM, TPUOOPETEHHBIX paHee, TBEPJbIC IMPAKTHUECKUE HABBIKA C
TBOPYECKMM IPUMEHEHUEM IIOJYYEHHBIX TEOPETUYECKUX 3HAHUM; JIEMOHCTPALUIO
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IIOHMMAaHUsl IIPUYUHHO-CIICICTBEHHBIX CBS3€H, IOATBEPXKICHHBIX JaraMu, yMEHHE
UCIOJb30BaTh MNPUOOPETEHHBIE 3HAHWSI W HABBIKK B HECTAHIAPTHBIX CHUTYalUsX,
TpeOyIOIMX BbIXOJAa Ha WHOW, Ooyiee BBICOKMI YpOBEHb 3HAHUM; IPUBEICHBI
apryMEHTHPOBAHHBIE BBIBOJIBI,

— «20 6amioB» — BBICTABISETCS, €CIU MPH OTBETE HA BOMPOC CTYJEHT MPOSBUI
BBICOKMI YpPOBEHb 3HAaHWWA IpPH OTBETE HA BOIPOC, MOKAa3aJl YMEHHE HIPUMEHSTH
TEOPETHUYECKUE 3HAHUS Ui PELICHHs] ITOCTaBJICHHOM 3aJayd, YETKO BIAJCET U
IPUMEHSET WCTOPUYECKYI0 TEPMHHOJIOTHIO, YMEET (POPMYJIHpPOBATH BBIBOJbI, OJHAKO
IpU OTBETE HA BOIPOCHI JOMYCTHJI HEKOTOPbIE HETOYHOCTH, HEOCTATOYHO OOOCHOBA
COOCTBEHHYIO TOUKY 3pEHUs 0 3a/laHHOM MpoleMe;

— «15 GannoB» — BBICTABISAETCS, €CIIM MPU OTBETE HA BOIIPOC CTYACHT OOHAPY KU
yMEHHE CBOOOJHO (hOpMYIMpPOBATh MPABUIbHBIE OTBETHI HA MTOCTABJICHHBIE BOIIPOCHI C
UCIIOJIb30BAHUEM TEPMHUHOJOTMH; HAJU4YME€ HECYLIECTBEHHBIX HEAOCTATKOB WJIU
HapylLIeHUs] TOCIEAO0BAaTEIbHOCTU HU3JIOKEHUS; ci1aboe TOHMMAaHHWE NPUYUMHHO-
CIIE/ICTBEHHBIX CBSI3€i; HE3HAUMTENbHbIE HEAOCTATKM WM OIIMOKH B H3JIOKEHUU
MaTepuaa,;

— «10 GanmoB» — BRICTABISAETCS, €CITU IIPU OTBETE HA BOMPOC CTYJAEHT OOHAPY KU
0a30Bbl€ 3HAHUS IO BOMNPOCY, 3HAHUE OCHOBHBIX IMOHATHA W JaT, OIUCHIBAIOIINX
3aJlaHHBI TPOLIECC, OJHAKO JOMYCTHJI CYIIECTBEHHBbIE OIIMOKH NpPU H3JI0KEHUU
MaTepuana, He CMOI CHUCTEMAaTH3UMpOBaThb MCXOJHBIE JaHHbIE U C(HOPMYIUPOBATH
BBIBOJIBI;

— «5 0aJI0B» — BBICTABIISETCA, €CIU [IPH OTBETE Ha BOIIPOC CTYIEHT OOHAPY KU
BJAQJICHUE  OCHOBHBIMH  IIOJIOKEHUSIMM  MaTepuajna, HO  (parMEeHTapHO W
HEIOCJIEI0BATEIbHO J1a€T OTBETHl HA IIOCTABJIEHHBIE BOIPOCHI; MPOJAEMOHCTPUPOBAI
ciaboe 3HaHWE MaTepuana, HEYMEHHE BBICTPOUTb NPUUYMHHO-CJIEICTBEHHBIE CBS3H,
CZIeJIaTh apIYMEHTHUPOBAHHBIE BBIBOJIBI;

— «0 6anyoB» — BBICTABIIAETCS, €CJIM MIPH OTBETE HA BOIPOC CTYJAEHT OOHAPY KU
HE3HAUUTENbHbI 00K 00BbEM 3HAHUM, OTCYTCTBHE HABBIKOB B M3JI0KEHUU
UCTOPUYECKOrO0 MaTepuana, MO pa3IMdHbIM TeMaM JUCHUIUIMHBI  JTOMYCTHII
NPUHIUIIHATbHBIE OIIMOKU TEPMHUHOJIOTUYECKOTO U (PaKTOJIOTUUYECKOTO XapaKTepa.
VYTBepkeHo Ha 3aceqanuu kadenpsl OO1ast, puzndeckast 1 opraHudeckast Xumus,
nporokoaNe  or__ . .20 T,
3aBenytromuii kadeapoit Bosnkosa E.U.

I[Ipome:xkyTouHasi aTrrecTalmus 110 pe3yJbTaTaM OCBOCHUS JUCIUIUIMHBI B
CEMECTpe MPOBOAUTCS B (popMe ceMecTpoBOro sk3ameHa. dopmMa mpoBeAeHUs HK3aMeHa
— MHUChbMEHHAs. DK3aMCHAIIMOHHBIN OMJICT BKIIIOYAET B Ce0S 2 TEOPETHUSCKUX BOIPOCa.
[Ipu oleHHBaHWM CTyJEHTA HAa OSK3aMEHE IIPEroJiaBaTelib PYKOBOJICTBYETCS
KPUTEPUSIMHU, TPUBEJCHHBIMU B TaOIUIIE 2.

MakcumanbHOE KOJMYECTBO OajuloB 3a OTBET Ha BOIPOC IK3aMEHAIMOHHOTO
Owyiera 3acUMTBIBACTCS CTYJICHTY B Cilydae, €CIM OTBET IOATBEP)KIACT BIIAJICHUE
CTYJICHTOM 3HAaHUSMH B TIOJJHOM 00BbeMe YUCOHOW MpOrpaMMbl, MaTepHall M3JI0KEH B
JIOTUYECKON TIOCIIEOBATCIIBHOCTA C  BBIJICJICHUEM TJIABHOTO, COJCPKUT TOYHBIC
(bOpMYITMPOBKH UCTOPUYECKUX TTOHATHH, TaTUPOBKHA BEPHBI.

B ciydae, ecii oTBET Ha BOINPOC HE B IMOJIHOW MEpe OTBEYACT NMPHBEIACHHBIM
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TpeOOBAaHMSIM, CTYJIGHTY 3aCUMTHIBACTCS KOJIMYECTBO OaymioB, paBHoe 15. Ilpwu
OTCYTCTBUM TPAaBWJILHOTO OTBETAa HA TOCTABJICHHBIA BOIPOC CTYJAEHT moiydaer 0O
OaJLIIOB.

Tabnuna 1 — Pacnipenenenue 0amioB o0 CEMECTPOBOMY IK3aMEHY

dopma KOHTPOJIA MaxkcumainbHO
BO3MO>KHOE KOJIMUECTBO
0aJIoB
OtBeT Ha BOITPOCHI Borpoc 1 25
HK3aMEHAIMOHHOTO OmieTa BOMpocC 2 25
NTOroO: 50

Texkymuii KOHTPOJb 3HAHUI CTYJCHTOB OYHON (hOPMBI OOYUCHHS TTPOU3BOIUTCS
[0 pe3yJIbTaTaM YCTHBIX M MUCBMEHHBIX OMPOCOB B XOJI€ MPOBEICHUS MPAKTUUSCKHUX
3aHATUN; CTyACHTa 3a04YHOM (OpMbI OOy4YeHHS — IO pe3yJbTaTaM BBITIOJTHEHUS
KOHTPOJIbHON PabOTHI.

[IperogaBareieM OLICHUBAIOTCS OTBETHI CTYJICHTOB Ha MPAKTHUUYCCKUX 3aHITHUSX,
y4acTHe B IUCKYCCHSIX, TOTIOJHEHUSI OTBETOB Ha OTJIEIbHBIC BOMPOCHI, PEIICH3UPOBAHUE
BBICTYTUICHUH JPYT ApyTra U TOMY MO00HOE. 3a KaXKabli BUI pabOThI HA CEMUHAPCKOM
3aHSATHH CTYACHT TIOJydaeT OIPESICHHOS KOJMYECTBO O0auioB, YCTaHOBJIECHHYIO
npenogaBarenreM (MakcuMmanbHo 2,5 Oamra). YcneriHas paboTa Ha CEMHHAPCKHX
3aHATHSAX JIaeT CTYAEHTYy TMpaBO TMPETCHAOBATh HA IMOBBIINICHUE MOIYJIbHON
PEUTUHTOBOW OLICHKH.

Tabmuia 2 — Pacnipenenenne 0amioB TEKYIEero KOHTPOJIS

Bua pa6otsl MakcuMaJjbHoOe
KOJINYEeCTBO 0aJ1710B

11 cTy1eHTOB 049HOH GOopMBI 00y4eHHs

OTBeTHI Ha ceMUHApax 2,5 Oana 3a Kaxxmoe

3aHATHE

- TOKJIaJ1 110 2 0ayUToB

- peLieH31s OTBETa 1 Gamn

- JIOTIOJIHEHHE 1 6amn

- BOIIPOCHI 1 Gamn

VYyacTtue B Hay4YHOU KOH(MEPEHITUN 4 Gamna

VYyacTue B 3aceJaHuu KPYyTJoro cToja 3,5 bayuta

HNToro MmakcuMaibHO BO3MOKHOE 50 6as10B

JlJI1 CTYyAeHTOB 3204HOM (pOPMBI 00yYeHUSs

BeInonHeHne KOHTPOJIbHOM paboThl (MHANBUIYaTbHOTO

1o 30 6ayuioB
3a]1aHMs)

3amuTa HHIMBUYaJIbHOTO 3a1aHus (KOHTPOJIbHOM paboThI) o 20

HUT0oro MakcuMajJabLHO BO3MOKHOE
50 0as110B
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IIpomexyTouHasi aTTecTal[Usi TIO0 pe3yjibTaTaM OCBOSHHUS ITUCIUIUIMHBI B
ceMecTpe MPOBOAUTCS B OPME CEMECTPOBOTO dk3ameHa. DopMa mpoBeeHus IK3aMeHa
— MMChMEHHAs. DK3aMEHAIIMOHHBIN OMJIET BKIIIOYAET B ce0s1 3 TEOPETUUECKUX BOIPOCA.
[lpy oneHWBaHWM CTyJAEHTa Ha OSK3aMEHE MPENoaBaTeilb pPyKOBOJCTBYETCS
KPUTEPUAMHU, IPUBEICHHBIMU B Ta0uIIe 2.

MaxkcumanbHOE KOJIHYECTBO OaJUIOB 3a OTBET HA BOIPOC IK3aMEHAIIMOHHOTO
Ousera 3acUWTHIBACTCS CTYJICHTY B CIydae, €CIH OTBET IOJATBEP)KIAeT BIaJICHHE
CTYZICHTOM 3HAHWSIMH B MOJHOM O0BeMe y4eOHOH MporpamMmbl, MaTepUall U3JI0KEH B
JIOTUYECKOW TIOCJIEIOBATEIILHOCTH C BBIJCICHUEM TJAaBHOTO, COJEPKUT TOYHBIE
(GOpMYyJIMPOBKU UCTOPHUSCKUX TMOHSATHH, TaATUPOBKH BEPHHBI.

B cnydae, ecnmu OTBET Ha BOINPOC HE B IMOJIHOH Mepe OTBEYAET MPHUBEIACHHBIM
TpeOOBaHUSAM, CTYJIEHTY 3aCUYHMTHIBACTCS KOJMYeCcTBO OaioB, paBHoe 15. Ilpm
OTCYTCTBUH IPABHJILHOTO OTBETAa HA MOCTABJICHHBI BOMpOC CTyAeHT moiydaer O
OaJyIoB.

HToroBasi oneHKa OINPEENsIeTCs yTeM CYMMUPOBAHUSI KOJIMYeCTBa OaIOB IO
pe3ysbTaTaM TEKYIIEro KOHTPOJISI K KOJIHYECTBA OAJIJIOB IO Pe3yJIbTaTaM CEMECTPOBOTO
sK3aMeHa. MaKCHMAJILHO BO3MOKHOe Kon4yecTBO 6ayuioB — 100.

[Tomyduennass omenka 1o 100-0ammbHON IIKaie oOmpenensieT OIEHKY 10
rocynapcTBeHHoM mkae u mkane ECTS:

Cymma 6aiiioB Ouenka Ouenka
o 100-6anpHOM miKaie o mmkajge ECTS 110 TOCYIApCTBEHHOM IIKAJIE
90-100 A OT1iIn4HO
80-89 B %
75-79 C opoIo
70-74 D v
60-69 E JOBJIETBOPUTEILHO
35-59 F He
0-34 = YIOBJICTBOPUTEIHHO

* — ¢ 00sA3aTEIBLHBIM IIOBTOPHBIM NU3YUYCHUCM NTUCHHUILINHEI.

4.4 Ilpumep TeKyLIero onpoca Ha Jad0paTOPHbIX 3aHATHAX
JlaGopatopHast pabora Ha Temy: KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHIOB H

THIPOKCHIOB. BOmpOCk! pH TEKyIeM ompoce:

1. Kakre 0oCHOBHBIC KJIaCChl HEOPTaHUIECKUX COCTMHCHHUI BBl 3HAETE?

2. Kakue ci10KHbIe BelecTBa OTHOCAT K OKCUIaM?

3. Kak ompenenuTs OCHOBHO-KHMCJIOTHBIE CBOWCTBA OKCHUJIOB. TEOPETUUECKHU?
AKCTIICPUMEHTAIILHO?

4. Kakue CI0KHBIE BEIIECTBA OTHOCAT K THAPOKCHIAM?

5. Kak onpenenuTs OCHOBHO-KUCIIOTHBIE CBOWCTBA THAPOKCUIOB. TEOPETHUCCKH?
AKCTIICPUMEHTAIILHO?

6. Uto o3Hauaer TepMuH «am@porepHOCTh»? [IpuBeauTe npumMepsl aM()OTEPHBIX
OKCHUJIOB M TUJIPOKCH]IOB.
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7. KakuMH KHMCIIOTHO-OCHOBHBIMM CBOMcTBamMu oOiagarorT okcuasl. SiO,, CrOs,
BaO, Cu,0? O6ocHy¥iTE CBOI1 OTBET.

8. KakuMu KHCIIOTHO-OCHOBHBIMH CBOMCTBaMU 00aaroT ruapokcuisl: Cu(OH),,
H,COj3, Zn(OH),, Ti(OH),? OGocHyiiTe cBOIi OTBET.

9. C xakuMH BeIECTBAMH B3aMMOJICHCTBYET PacTBOP TUApOKcUAa HaTpus: H,S,
Ca0, S0O,, Ba(OH),, Cs,0? O6ocHyiiTe CBOM OTBET.

10. C xakuMu BeIeCTBAMH B3aUMOJICHCTBYET pacTBOp cepHOit kucimoThl: H,COg,
CO;, SiO,, CuO? O6ocHy¥TE CBOM OTBET.

OTBeThl Ha BOIPOCHI BXOJHOI'O KOHTPOJIS YYHMTHIBAIOTCS TIpErojaBareiieM B

pe3yabTaTaxX TeKyIIero KOHTPOJIS paOdOThI CTYCHTA.

4.5 KypcoBoe npoeKTHpPOBaHMe - YYCOHBIM IIJITAHOM KyPCOBOE IIPOESKTUPOBAHUE
HE 3aIJIaHUPOBAHO

5 PEKOMEHAYEMAS JIMTEPATYPA

I. OcHoBHas JiuTEepaTypa

1. OOmass u HeopraHudeckass XUMHUsl [DIIEKTPOHHBIA pecypc] : ydeOHHK Jyist
By30B / O.T. Oranecsn, B.A. ITonkos, JI.T. lllepbakosa, A.K. bpens ; mox pen. 2.T.
Oranecsna — M. : WznmatensctBo HOpaiit, 2016. - 447 c. — Pexxum nocrtyna :
|http://ed.donntu.ru/books/19/cd9209.pdf] - 3aru. ¢ sxpana.

2. XuMUS 3JEMEHTOB [DJeKTpoHHBIH pecypc] : yueOHuMk s By3oB / D.T.
Oranecss, B.A. Ilonkos, JI.T. IllepbakoBa, A.K. bpens ; mox pexa. D.T. Oranecsna —
M.: UznarensctBo  FOpaiir, 2017.- 251 C. — Pexum  jgoctyna
|http://ed.donntu.ru/books/19/cd9210.pdf] - 3ara. ¢ skpana.

I1. lonosiHUTEIbHAS JIUTEPATypa

3. [IpakTukym 10 0O0IIeH XUMUU [DICKTPOHHBINA pecypc] : yued.-MeTo1. mocooue
JUIS  CTYJCHTOB HWH)KCHEPHO-TEXHHYECKUX crenuaiabHocteld / CocrtaB. : B.B.
[Mpucenckmii, E.M. Boakosa, T.II. Kymumosa, JL.WU. Pybneea / moxm penmak. B.B.
ITpucenckoro. — Jonernk : FTOYBIIO «/IOHHTY», 2017. — 160 c¢. — Pexum pocrtymna:
|http://ed.donntu.ru/books/17/cd6375.pdf| - 3aru. ¢ skpana.

4. Xumus [DnekTpoHHBI pecypc] y4eOHHUK A BBICHIMX — y4eO
3aBenenuit./ [A.A. I'ypoB u np] .- 4 —e u3n, crep.- M., UznatenscrBo BI'TY um. H.D.
Baymana, 2017. - 775 ¢. — Pexum pocryna : [http://ed.donntu.ru/books/19/cd9211.pdf]
- 3ari. ¢ 3KpaHa.

6 YYHEBHO-METOANYECKOE OBECIHEYEHUE JJUCHUIIJINHBI
Y4eOHO-MeTOAMYECKHE U31aHusA, paspadoTranubie B JlonHTY:

5. Meroauueckue yka3zaHus K JIaDOpaTOpHbIM paboTaM IO OOHIedl XUMHH
[OnexTponHbIii pecypc] : it 00ydyaromuxcsi HEXMMHUYECKUX CIeHUATBHOCTEH BCEX


http://ed.donntu.ru/books/19/cd9209.pdf
http://ed.donntu.ru/books/19/cd9210.pdf
http://ed.donntu.ru/books/17/cd6375.pdf
http://ed.donntu.ru/books/19/cd9211.pdf
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dbopm oOyuenns / T'OY BIIO "JOHHTY", Kadeapa oOmeii, ¢usndeckoir u
oprannueckoit xumuu ; FTOYBIIO "JOHHTVY", Kad. obur., ¢u3. u opran. Xumud ;
[coct. E.W. BonkoBa m ap.]. - 1 M6. - Joneuk : 'OY BITIO "JJOHHTVY", 2020. - 1
(aitn. - Cucrem. Tpebosanus: Acrobat Reader.|http://ed.donntu.ru/books/20/m5167.pdf|

6. MeTonnueckne peKOMEHIAINH TSI CAMOCTOSATEILHOW PaOOTHI M BBHITIOTHEHUS
WHJMBUAYAIBHBIX 3aJaHuid 1o AucuUIUiMHEe OOIass W HeopraHuyecKass XUMHS'
[DnexTponnsiit pecype] : s oOygaronuxes mo Hampapienuto 18.03.01 "Xumudeckas
texHonorusi, Bcex (opm oOyuenuss / TOY BIIO «JIOHHTVY», Kadenpa oOmei,
buznyeckoit u opranmdeckor xumuu ; FOYBIIO "JIOHHTY", Kad. o6ur., ¢us. u
opran. xumuH ; [coct. E.W. Bonkosa]. - 3 M6. - lonenk : TOYBIIO "JOHHTVY", 2020.
- 1 daiin. - Cucrem. TpeOOBaHUS: Acrobat Reader.
[http://ed.donntu.ru/books/20/m5253.pdf|

7. Metoan4eckre yKa3aHUsl ¥ KOHTPOJIbHBIC 3aJlaHHs 110 XUMHUH [DICKTPOHHBIH
pecype] : s crynentoB 3aounoro otaeiacuus / [OY BIIO «JOHHTVY», Kadenpa
oOmel, ¢usnueckor u opranumdeckoit xumuu ; ['OYBIIO "JOHHTY", Kadenpa
obmeit xumuu ; 'OY BIIO "JOHHTY", Kad. obmieit xumuu ; coct.: B.B. Ilpuceackuii
u 1p. ; [mox pen. B.B. Ipucenckoro]. - 1 M6. - Jlonenk : JJIOHHTY, 2017. - 1 daiin. -
Cucrem. Tpedoanus: Acrobat Reader. |http://ed.donntu.ru/books/17/m4462.pdf|

DJIEKTPOHHO-UH(OPMAIIHOHHBIE pecypchl
SBC JOHHTY —|http://donntu.ru/library]|
9BC IPR SMART - |http://www.iprbookshop.rul

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME IUCHUIIJINHBI

7.1. YueOnas ayguropust No 7.417, yueOublii KOpmyc 7/, /Ui MPOBEACHUS 3aHSATHIMA
JICKITAOHHOTO THTIA, TPYITIOBBIX W MHIWBUAYAIBHBIX KOHCYJIBTAIUM, TEKYIIETO KOHTPOJIS
U TPOMEXKYTOYHOM atTecTanmu (MyJIbTHMEIUitHOe o0opynoBanue: HOyTOyk (OC -
Windows 8.1 Professionalx86/64 (axamemuueckas moamucka DreamSparkPremium),
LibreOffice 3.3.0.4 (munensus GNULGPLV3+ u MPL2.0), MybTUMEIUIHBIN TPOSKTOP,
9KpaH; CHCIHAIN3UpOBAHHAsS MeOeb. JOCKa ayauTOpHAas, CTOJBI AyJAWTOPHBIC, CTYIIbS
YUCHHYECKHE, IEMOHCTPAIIMOHHBIC CTCH/IBI 1 IJIAKATHI).

7.2. YuebHas aymutopuss Ne 7.115, yueOHbBI KOopmyc 7, sl TIPOBEICHUS
7a00paTOPHBIX 3aHATUHN, TPYNIOBBIX W HWHAWBUIYATIbHBIX KOHCYJIbTAllUHM, TEKYILEro
KOHTpOJISI ¥ TIPOMEXKYTOYHO# arrectanuu (MyJIbTHMEIUITHOE 00OPYJOBaHUE: HOYTOYK
(OC - Windows 8.1 Professionalx86/64 (axamemuyeckas moamucka DreamSparkPremium),
LibreOffice3.3.0.4 (nmunensus GNULGPLV3+ nu MPL2.0), MynbTHMEIUAHBIN TTPOEKTOD,
9KpaH; CIHelHaIu3upoBaHHas MeOelb. JT0CKa ayAMTOpHas, CTOJbl ayJAUTOPHBIC, CTYJIbs
YUEHUYECKUE, JE€MOHCTPAIMOHHBIE CTEHJbl W IUIaKaThl, BEChIAHATUTHYECKHE; BECHI
TEXHUYECKHE; IITATUBBI JIA0OpATOpHBIE; KA METaNIMYeCKUi; IMKa(pbl CYIIUIbHBIE;
mkadbl BRITSDKHBIE; pedpakTomerp MPD-22; akBaguctmnisitop J-4; nadoparopubrii pH-
METp; MOCyla XUMHUECKast CTCKIISTHHAS: TIPOOMPKHU, OIOPETKH, BOPOHKH, KOJIOBI).


http://ed.donntu.ru/books/20/m5167.pdf
http://ed.donntu.ru/books/20/m5253.pdf
http://ed.donntu.ru/books/17/m4462.pdf
http://donntu.ru/library
http://www.iprbookshop.ru/
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7.3. IloMernieHus AJ1s1 CAMOCTOSATENBHOM Pa0OThI ¢ BO3MOKHOCTBIO TIOJIKITFOYCHUS K
cetu "HutepHer' u obecreueHHeM JOCTyNa B DIEKTPOHHYIO HH(POPMALKUOHHO-
o0pa30BaTeNbHYI0 CpeIy OpTraHW3alliy. YWUTAJbHBIE 3aibl, y4deOHbIE Kopmyca 2, 3
(KommbroTepHasi TEeXHMKa C BO3MOXKHOCTBIO TMOJIKIIOUEHHS K cetn «MHTepHeT U
o0ecrieueHHEeM JOCTyla B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTENbHYIO Cpeay
(OUOC NOHHTY) u snexkrponno-onommoreunyto cucremy (OBC IPRbooks), a Tarke
BO3MO>KHOCTBIO MHJIMBUIyaJIbHOTO HEOTPAHMUYEHHOro JocTyna odyvaronmxcs B ObC u
SUOC nocpenctBom Wi-Fi ¢ mepcoHambHbpIx MOOMIBHBIX ycTpoiictB. OC — Microsoft
Windows 7, OpenOffice 2.0.3 — obmectBennas aurieasus MPL 2.0, Grubloaderfor ALT
Linux — muuensus GNULGPLv3, Mozilla Firefox — muuensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) — numensus GNUGPL).



