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1. Ileanb ocBOEHHS TUCHUILIHHDI

[lenpr0 OCBOCHMS IUCLMIUIMHBI «XUMUSA» SBISAETCA CO3LJAHUE Y CTYIAEHTOB HAY4YHOI'O
(GyHAaMEHTa W XHMMHYECKOTO MBIIUIEHUS, MOMOTAIOUIMX peIlaTh Ha COBPEMEHHOM YPOBHE
BOIIPOCHI CTPOUTEILHON UHAYCTPHH.

2. IlepeyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO TUCIHUILIAHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTeJbHOMH MPOrpaMMbl

K Kon
Komnerenuus o OcHOBHBIE [TOKa3aTeIN OCBOCHUS ([IOKa3aTenu | [oKasaTes
o ®I'oC [(OMIICTCHLIH JOCTIDKEHHS Pe3yJIbTaTa) OCBOCHHS
o I'OC
3naer: Posb XUMUU B COBPEMEHHOM
obnaznaer CTPOUTEIBHON HHIYCTPUU, TEXHOJIOTUU
HEOOXOXMMBIM MIPOM3BOCTBA CTPOUTEIHHBIX U3ICTHH U 31
KOMILIEKCOM 3HaHHil B KOHCTpYKIUil. OCHOBHBIE XUMHUYECKHUE MOHITHUS
001aCTH €CTECTBEHHBIX, 1 3aKOHBI, XMMHIO 3JIEMEHTOB, OCHOBHBIE
CoLHaIbHBIX, 3aKOHOMEPHOCTH TIPOTEKAHUS XHMHYECKUX
OKOHOMHNYCCKHUX, peaKHHﬁ.
TYMaHUTapHBIX HAYK
leeﬂyCMngeHHLI}II\/I ' OHK-1 VYmeer: [IpoBoauts npocreimue
OOI1, No3BOJSFONIHX CTEXHOMETPHUYECKHE PACUETHI IO XUMHUYECKUM
YCIICIIHO PelaTh ¢dopmynam u ypaBHeHUSIM. COCTaBISATD V1
npodecCHOHANBHBIE 3JIEKTPOHHBIE U 3JIEKTPOHHO-TpaduiecKue
3a1a4H ¥ OIICHHBATH (hOpMyIIBI aTOMOB 3JIEMEHTOB U YPaBHEHHUS
Ka4eCcTBO UX peaKuuii.
BBITOTHEHHUS Hmeet HaBbiku: PaboTsl ¢ yueOHON, HAYYHOH 1 H1
CHPaBOYHOH JIUTEPATYPOH 1O XUMHHU.
3naer: OU3UMKO-XUMUYECKHE CBOMCTBA BOABL.
OOmire cBOHCTBA BOTHBIX PACTBOPOB, OCHOBBI
TEOPHUH IEKTPOIUTUIECKOIN TUCCONAIIUT U
THIIPOJIN3A COJIEH.
[ToBepXHOCTHBIE SIBIECHHUSL, IOHSATUE O 32
criocobeH coqerarh JUCTIepCHBIX crucTemax. JKecTkocTh Boabl. Eé
HaydHpM M BIHMSIHUE HA 9()(HEKTUBHOCTH MOIOIIMX CPEJICTB.
IKCHCPUMCHTAJILHBI OHK-2 Buns! sxectkoct. Crioco0bl ycTpaHeHust
MTOIXOT ISl pEIICHUS KECTKOCTIL.
TIOCTaBIICHHBIX 3a]1a4 YMeeT: cOCTaBIISITh ypaBHEHUS PEAKIIUHI B V2
MOJIEKYJISIPHOM M HOHHOM BHJIE, HOPMYJIBI
MUILEILT
Hmeer HaBbIKM: BBIIONHATE  OCHOBHBIE H2
XUMHYECKHE Tab0paTOPHBIE OEPAITHH.
croco0eH 3HaeT: OCHOBHBIC XapaKTEPUCTUKHU U 00JIaCTH 33
OCYILIECTBIISITH BBIOOD MPUMEHEHUS! COBPEMEHHOTO J1a00paTOpHOTro
HE00X0TUMOH 000pyTOBaHMsL.
COBpEMEHHOU ‘YMeeT: mop30BaTHCS JIA00OPATOPHBIM y3
MaTepHaIbHON 0a3bl 000pyIOBaHUEM.
AUIA PLLICHIA OHK-4 | Mimeer naBbiku: paboThI ¢ 1a6OPaTOPHBIM H3

IMOCTABJICHHBIX 3a1a4

000pyIOBaHUEM.




3HaeT: (PU3UKO-XUMUYECKHE, TCXHOIOTHUECKUE 34
W OpraHOJIENITHYECKHE CBOWCTBA MAaTEpHAIIOB
pasHbix kiaccoB. OOmue (U3NKO-XUMHUUYECKUE
CBOMCTBa  METa/NIOB, METOAbl  IOJIYYEHHS
METaIJIOB W3 pyHd, XHMHYECKHE MPOIECCHI,
MPOTEKAIONIHEe TPU KOPPO3UW METAJUIOB |
METO/JIbI 3aLUTHI METAJUIOB OT KOPPO3HH.

CHOCOOCH K OcHOBBI IEKTPOXUMHUH, XUMUYECKUE

IPOBEIEHHIO MpOLIECChl,  TpOTeKaromme  mpu  padbore
9KCIIEPUMEHTAIBHEBIX raJIbBaHNYECKHUX DJIEMEHTOB U 3JIEKTPOJIN3E.

HCCIIEIOBaHUI (PU3HMKO- OCHOBBI XUMUH HEOPTaHUYECKUX BAKYIIHUX.

XUMHYCCKHUX, OHK-10 OCHOBBI XUMHUH TTOJIAMEPOB, METOIBI HX
TEXHOJIOTMYECKUX U MOJIY4YEHUs] U IPUMEHEHUE UX B CTPOUTENIbCTBE.
OPTraHOJETITUIECKUX YMmeert: npoBOAUTH IKCIIEPUMEHTAIbHBIE
CBOICTB MaTepHajoB HCCIIeI0BaHUs PU3UKO-XUMHUYECKHX, V4

pa3HBIX KJI1accoB TEXHOJIOTHYECKHUX U OPraHOJIENTHYECKUX
CBOMCTB MaTeprasoB pa3HbIX KJIACCOB.
HNmeeT HAaBBIKU: TIPOBEICHUS
9KCIIEpPUMEHTAIBHBIX UCCIIeIOBaHNH (PHU3HKO- H4
XUMHYECKUX, TEXHOJIOTUYECKUX U
OPTaHOJIETITHYECKIX CBOWCTB MaTepPHAIIOB
Pa3HBIX KJIACcCOB.
3HaeT: OCHOBHBIE METOMIBI (PU3HUKO- 35
XUMHUYECKOT0 aHaJI13a.
FOTOB K peainsatiin YMeeT: oCyLIECTBIATE BHIOOP HEOOXOAMMOTO v5
HPOMEZKYTOHHOTO 1 METO/Ia aHaJN3a JIJISl OCYIIECTBICHUS
(paEmIIHOrO KOHTpOS (UHHUITHOTO KOHTPOJISI MaTepuana,
Marepuaia, TIK-5 TEXHOJIOTMYECKOTO MPOILECCa U TOTOBOM
TEXHOJIOTHYECKOTr0
. MIPOYKIIHH.
mporiecca u TOTOBOM
MOJIYKIIHH HNmeer HABBIKH: B PEIICHHN [IPAKTHISCKUX HS5
yIpaXHEHUH U 3a/1a4 110 XUMHUH, HAITUCAHUS
YpaBHEHUI peakiuil.
HAy4YHO- 3HaeT: METOAOJIOTHIO HAYYHOT'O SKCIIEPUMEHTA, 36
HCCIIEI0BATEIBCKAS OCHOBBI TUTAHUPOBAHUS UCCIIEIOBATENbCKON
JIESATEIHHOCTD; paboTHL.
CIOCOOEH K Ymeer: cucreMaTu3npoBaTh U V6
CHCTeMAaTH3alNu U KJIacCU(HUIMPOBATH MaTEPUATBI 1
KJIaCCU(UKAIIH TEXHOJIOTHUECKHUE MPOLIECCH B 3aBUCUMOCTHU OT
MaTepHUaioB U (hyHKIIMOHATHHOTO HA3HAYEHUS U
TEXHOJIOTHUECKUX [K-12 XYI0KECTBEHHBIX 0COOCHHOCTEN
MIPOIIECCOB B i W3rOTaBJIMBAEMOTO O0OBEKTA
3aBHUCHUMOCTH OT HNMmeeT HABBIKM: CUCTEMATU3ALNU U H6
(YHKLIMOHAIBHOTO KJIacCU(pUKAIIIN MaTEPHUAJIOB U
Ha3HA4YCHHS U TEXHOJIOTHYECKUX MTPOIECCOB B 3aBUCUMOCTH OT
XYI0XKECTBEHHBIX (YHKIMOHANBHOTO HAa3HAYCHHUS U

0COOCHHOCTEH XyIO)KECTBEHHBIX 0COOCHHOCTEH
M3rOTaBINBAEMOTO M3TrOTaBIMBAEMOT0 00BEKTa

0o0BeKTa

3. MecTo AUCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

I[I/ICL[I/IHJII/IHa OTHOCHUTCA K MATCMATUYCCKOMY U CCTCCTBCHHOHAYYHOMY LUKITY U 68.3OBOI>’I
YaCTH OCHOBHOW TpodeccHOHabHONW 00pa3oBaTeIbHON MPOrpaMMbl IO  CIICIHATIBHOCTH
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29.03.04 «TexHOMOTUs XyJOXKECTBEHHOW 0OpabOTKM MaTepHuajoBy», SBISETCA 00sA3aTENbHON K
U3YYCHHUIO.

Tpebosanusi kK 6XOOHBIM 3HAHUAM, YMEHUAM U KOMNEMEHYUIM CyOeHma, HeodXo0uUmMbIM
0151 U3Y4eHUs: QUCYUNTUHDL .

® BIJIJICHUE 3HAHUSAMHU [0 XMMUU B 00bEME IIKOJILHOW IPOTPaMMBI;

® BJIa/ICHUE OCHOBHBIMH MOHSATUSMU U 3aKOHAMH XUMUH;

® yMEHHE COCTaBIISATh YPABHEHUS XUMUUYECKUX PEaKLIU;

® yMEHHE UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUS [T PEILICHUs 3a1a4 [0 XUMUH.

Jucyunnunsl, 05 KOMoOpwIX « Xumusny, A6719emcs npeouecmayouel:

= TexHOJIOrUsl MUTMEHTOB U KPACUTEJNIEH;

* CWIMKAThl B pa3JIUYHBIX arperaTHbIX COCTOSHUSX.

B PE3YJIbTATC OCBOCHUA JUCHUIIJIMHBI CTYJCHT JOJIZKCH:

3uamy:

- OCHOBBI XMMHUM M XMMHYECKHE IPOLECCH] COBPEMEHHOM TEXHOJIOTUU ITPOU3BOJCTBA
CTPOUTEIBHBIX MaTepHAIOB W KOHCTPYKLHH, CBOWCTBA XHMMHUYECKHX OJJIEMEHTOB M MX
COEIMHEHUH, COCTABIIAIOIINX OCHOBY CTPOUTEIBHBIX MaTEPUAIIOB.

Ymemu:

- IpUMEHATH IOJyYEHHbIE 3HAHUS MO (U3UKE M XUMUU HPU H3YYEHUH JPYIHX
JUCHUTUIMH, BBIJCISATh KOHKPETHOE (HU3MUECKOE COJNEpKaHWEe B MPUKIAJHBIX 3a7adax
npodeCcCHOHATIBLHOM 1A TEIbHOCTH.

Braodemy:

- COBpPEMEHHOW Hay4YHOM ammaparypoil, HaBbIKaMH BeIEHHS (U3NKO-XUMHYECKOIO
JKCIIEPUMEHTA.

4. O0beM AUCHHUILIMHBI B 324€THBIX €IMHUIIAX € YKA3aHHEM KOJMYeCTBA aKaJeMHYeCKHUX
WIN ACTPOHOMHYECKHX YACOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4alommxcs ¢
npenoaasareseM (Mo BUIaM y4eOHbIX 3aHATHIT) 1 HA CAMOCTOSITEILHYIO PadoTy
o0yyarmuxcsi

OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI COCTaBiIseT 5 3aueTHbIX equnull, 180 akay. Jaca.

Cmpykmypa oucyuniutbol.
®dopma 00y4yeHHs - ouHas

Buner yae6HON paboThI, BKITFOYAs
CaMOCTOSITEIbHYIO paboTy
o0ydaronmxcs U TPYI0€MKOCTh
(B yacax) DopMbI
o KonrakTtHas pabora c TEKYILEro
=) o0yJarmumMucs = KOHTPOJISI
HaumenoBanune a, 3 [paktuko- 2 CIIEBAEMOCTH
a g p QS M
Ne pazgena 3 3 OpHEHTHPOBAHHBIE g (no nedensim
n/m JAUCHUIUIUHBI 3 = 3aHATUS 3 cemecmpa)
| o o = dopma
3 SRR 0 E = .
T 5 2 5| 2 ° 5 & E MIPOMEKYTOYHOM
S5 2 9 B é =y X 3 arTecTamun
= <
SElEx|EES 2 | (no cemecmpam)
S22 EEZ|EAE S
IR 2
[t 5
s B| & — O
5 | E S
=
1 | Crpoenue BemectBa 1 1-2 2 2 1 6
2 9H6pre"£HKa XMMHYECKHX | 34 2 } 1 6
pCaKuu. DJIeMEHTBI




XUMUYECKOI
TEPMOANHAMHUKH
Xumuueckass KHHETHKA U
paBHOBecHE.
3 | Xumuueckue peakiuu B 1 5-8 4 4 2 4 | Komroxeuym Ne 1
TOMOTEHHBIX U
T€TEPOreHHBIX CHCTEMax
PactBOpBL.
4 | DIeKTpoIHTHYECKAS 1] 912 | 4 4 2 4
JIMCCOLIMALIHS.
I'mnponus conei.
5 | JlucnepcHbIe CHCTEMEBI H 1 (1314 | 4 8 2 4 KomnokBuym Ne 2
KOJUTOUTHBIC PACTBOPBI
6 ArperaTHO€ COCTOSTHHE 1| 1516 | 2 1 3
BEIECTBA
HUTOTI'O 3a 1-ii cemectp 18 | 18 9 27 3auem
7 | XKecTkoCTh BOIBI 1-2 2 4 6
8 OBP. XuMust METAILIOB 2 1-2 2 4 4 6
9 OCHOBBI 3EKTPOXUMHUH. 5 3-6 4 4 4 6 Kommoxsaym Ne3
Koppo3us meramios
IlonATHe «BsHKyLIUE», UX
10 KJaccu(uKanys. 5 7.8 5 5 4 7
Bo3snyuissle Bsokymye
BEIECTBA
1 I'mnpaBnuueckue 2 9-10 2 4 6
BSDKYILME BELIECTBA
12 Koppo3us nemeHTHOro 5 | 11-12 | 2 4 6
KaMHs 1 OeTOHa
13 OcHoBHbIE TOHSTHS 5 | 1314 | 2 9 4 6
OpraHuYecKOd XUMHUH
[Honumepsl. Metoabt
14 MTOJyYCHHUS, CTPOCHHUE, 2 | 1516 | 2 2 3 6 Komnoxksuym Ned
CBOICTBA ¥ IPHUMEHEHHUE
HUTOI'O 3a 2-ii cemecTp 16 | 16 27 | 49 Axzamen
BCEI'O 34 | 34 36 | 76 3auem, rx3amen
®opma o0yyeHus - 3a04Has
Buner yae6HON paboThI, BKITFOYAs
CaMOCTOSITENbHYIO PaboTy
00y4aronmxcs U TPyT0EMKOCTh
(B gacax) DopMbI
o KonTakTHast paboTta ¢ TEKYLIETO
= 00yYaIOITUMUCS = KOHTPOJIS
HaumenoBanue o B IIpakTuko- 8 YCIIEBAEMOCTHU
Ne paszena 5 § OPUEHTUPOBAHHBIE g (no neoensm
n/n JIUCTIMTLTHHBL 3| = 3aHATHS 5 cemecmpa)
O % = | . S E dopMma
s = 2 =l S 0 = & | & | mpomexyrounoid
5 &2 8 E RS Z § aTTecTaluu
= EEl E& 2 EX 2 (no cemecmpam)
82 EEZ|E2E g
gE E5|Eg™ 5
< o ~ 2 O
= = S
4
1 | Crpoenue BeiecTsa 1 1 17
DHepreTrKa XMMAYECKUX
2 | peakuuii. DJIeMEHTHI 1 1 15
XUMHYECKON




TEPMOIMHAMUKHU
3 XuMuyeckas KUHETUKA U 2 2 15
paBHOBeCHE.
PactBopsl.
4 | DrexTpoJauTHYECKAs 2 2 15
JIACCOIALIAS.
T'upponus coneit.
5 | IucnepcHsle CHCTEMBI U 2 2 1 15
KOJUTOHJIHBIE PACTBOPHI
ArperaTHOe COCTOSHHE KontposbHast
6 1 15
BEIIIECTBA pabota Ne 1
HUTOTI O 3a 1-ii cemecTp 6 6 4 92 3auem
7 | XKecTkocTh BOIBI 2 1 6
8 OBP. Xumus MeTauioB 1 6
9 OCHOBBI IEKTPOXUMHUH. 2 5 1 6
Koppo3us metamios
[ToHsATHE «BKYIIMEN, UX
10 KIIacCU(UKAITHS. 2 2 1 8
BosayiiHble BKyue
BEILECTBA
11 T'uapaBnuueckue 1 6
BSDKYIIHE BEIIECTBA
12 Koppo3ust ieMeHTHOTO 1 6
KaMHs U OeToHa
13 OCHOBHEIE TIOHSATHS 1 6
OpPraHMYECKOU XUMHHU
y [Tonumepst. MeToabl , o KoHTponbHas
HOHE"ICHI/IX, CTpOEHUE, patota Ne2
CBOWCTBA M IPUMEHEHHE
HUTOTI O 3a 2-ii cemecTp 4 6 9 53 Ikzamen
BCETO 10 | 12 13 | 145 3auem, rkzamen

5. ConeprxaHue IMCUUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM (pa3jejiaM) ¢ yKa3aHueM

(chopma obyuenus — 3a0unas)

5.1. Cooepoicanue N1eKyuOHHbIX 3aHAMUL

OTBCJACHHOI'0 HA HUX KOJINYECTBA AKAACMHUYECCKHUX YaCOB U BU/10B y"leﬁHBIX 3aHATHH

Kon-Bo
Ne HaumenoBanue pasgena
W R — Tema u conepkaHue 3aHATUS akas.
4acoB
CKOpOCTb XUMHUYECKUX PEAKIUH, BIUSHAE HA HEC PAa3JIMUHbIX
(daktopoB. 3akoH JeiicTByromux wmacc. I[Ipasmio Bant-
lopda. VYpaBHenme AppenHuyca. OHeprus aKTHBALHNU
1 XuMu4ecKast KHHEeTHKA U XAUMHAYECKUX MIPOIIECCOB. CxopocTh reTepPOreHHBIX 2
paBHOBecHUE nporeccoB. Karanu3 TOMOT€HHBIHW U T€TEPOreHHBIH,
OmokaTtamm3. XwuMmudeckoe paBHoBecue. IlpuwHmmm Jle-
[MaTense, cMmemeHue paBHOBecHs. KaTanu3 roMOreHHBIH U
reTepPOreHHBIN.
PactBopsL. Crpoenne u cBoiictBa Bojbl. OOIIME CBOWCTBAa PacTBOPOB.
2 | DnekTpoauTHYECKast [MonsiTne 00 wuneanbHBIX pacTBOpax. KosuratuBHbIe 2
JUCCOLIMAIUS CBOWCTBA pacTBOPOB. DJIEKTPOJUTHUYECKAS JUCCOLMALHSI.
T'upponus conet. I'maponus coxeit. [lucnepcHble CHCTEMBI, UX KJIaCCU(PUKALUS
3 JlucnepcHsle CUCTEMBI U [0 CTENEHM JUCIEPCHOCTU U arperaTHOMy COCTOSIHHIO. 2

KOJIJIOUAHBIC paCTBOPbI

Komnounneie pactBopbl. KosmongHoe COCTOSHUE BEIECTBA.
CriocoObl  TIONTyYeHHUs] KOJUIOMTHBIX pacTBopoB. CBOHCTBA




KOJUTOUJHBIX cucteM. CTpoeHHe JBOHHOTO 3JIEKTPHYECKOTO
ciost. AncopOruist B KOJUIOMAHBIX pPacTBOpax, OOpa3oBaHHE
MHLEIUIBL.  DJEKTPUYECKU 3apsl KOJUIOMAHBIX YacCTHIL
Y cTOHYMBOCTD M KOATYJISIUS KOJUIOMIHBIX CHCTEM.

OCHOBBI JIEKTPOXUMHUHL.

OCHOBHBIE ~ 3JEKTpOXHUMHYECKHEe  MHoHATUSA.  Kopposwus,
ONIPEAETIEeHNEe W  BHAB KOPPO3HMOHHBIX  pa3pyLICHHUH.

9 Kopposust metamios XuMpdeckass ¥ 3JEKTPOXUMHIECKass KOppo3ws. 3aimuTa OT 2
KOpPPO3HH.
[onsTHE «BSDKYIIHE», HX OOmue 3aKOHOMEPHOCTH IOTYYEHHS BO3AYIIHBIX BSDKYIIHX
10 | wraccudukanus. Bosnymnsie | Bemiects. IIporeccsl cxBaTbiBanusi W TBepaeHus. O6mactu 2
BSDKYILME BELECTBA MIPUMEHEHHUS.
Bcero jexnmii 10
(chopma obyuenus — ounas
Koin-Bo
No HaumenoBanue pazgena
W [ — Tema u comepxaHue 3aHATHA akaj,.
4acoB
Beenenne. Ctpoenue aroma. Ilepuoaudeckuii 3akoH u
1 | Crpoenue BemecTBa nepuoguueckas —cucrema dyeMeHToB  [I.M.MeHnneneesa. 2
XUMHUECKasi CBsI3b U CTPOCHUE MOJIEKYJI
OHepreTudeckue 3 eKThI XUMHUYECKHUX PpeaKIuii.
DHepreTuKa XUMHIECKUX BHyTtpennsas oHeprus u  dHTanbimA. IlepBBIif  3aKOH
2 | peakmwmii. DIeMEHTHI tepmoauHaMuku. Tepmoxumusi. 3akoH I'ecca. Termnora 2
XMMHUYECKOI TEPMOJMHAMUKN | 0Opa3oBaHUs XMMHUYECKHX COEAMHEHWH. Bropoil 3akoH
tepMoarHaMuKky. [lorsiTue 00 3nTponny 1 sHeprun I'nbdbea.
CKOpOCTh XMMHUYECKUX PEAKINH, BINSHAE HA HEE PAa3IIMIHBIX
¢dakTopoB. 3akoH pAeWcTByrommx Macc. [Ipasmino Banrt-
lopda. VYpaBHeHme AppeHuyca. OIHEprus aKTHBAIHA
3 XuMHuyeckass KHHETUKA U XUMHYCCKUX IIpO1ECCOB. CKOpOCTI) TE€TCPOTCHHBIX 4
paBHOBecHUE nporieccoB. Karanw3 TOMOT€HHBIH H  TE€TepOTeHHBIH,
Ouokaranu3. Xumudeckoe paBHoBecue. [lpunmum Jle-
[atenbe, cMemnienne paBHOBecHs. KaTtain3 romMoreHHBId U
TETEPOTEHHBIN.
PactBopsI. Crpoerue u cBoiictBa Bopl. OOmue cBOIicTBa PacTBOPOB.
4 | DnexTpoiauTHYEcKas Ilonatne 00 wuaeanpHBIX pacTBopax. KoJuMratuBHBIE 4
JIVICCOIHAITHS CBOMCTBA pacTBOPOB. DJIEKTPOIUTHIECKAs JUCCOIMALIMSL.
I'maponns coxeit. [lucnepcHble CHCTEMBI, UX KJIACCH(PHUKALUS
10 CTENEHHW JMAWCIIEPCHOCTH W arperaTHOMy COCTOSHHIO.
I'maponus coneid. Kommonnneie pactBopsl. KomutonaHoe cocTosHME BeIecTBa.
5 JlucnepcHble cUCTEMBI U Cnoco0bl TosrydeHus] KOJUIOMAHBIX pacTBopoB. CBolicTBa 4
KOJUIOMHBIE PACTBOPHI KomnouaHbeIXx cucteM. CTpoeHue JBOMHOIO 3JIEKTPHYECKOrO
ciosi. AfcopOnus B KOJUIOMIHBIX pacTBopax, oOpazoBaHUe
MHIEUTBI.  DJIEKTPUYECKHA 3aps]] KOJUIOWIHBIX YaCTHII.
Y CTOHUMBOCTD B KoaryJadanusda KOJUIOMIHBIX CUCTEM.
6 ArperaTHoe COCTOSIHHC XuMuyecknue CuCTeMbl. [a30Bpie H KUIOKHE CHCTCMBI. )
BEILIECTBA TBepable CUCTEMBI.
Kectkocts Bompl. E€ BimsHue Ha 3((EeKTHBHOCTH MOFOIIUX
cpenctB. OOpa3oBaHuWe Hakumd. EAVWHWIBI W3MEpEHUs
xecTkocTH. KapOoHaTHass W HekapOOHAaTHas >KECTKOCTb.
Omnpenenenne oOmell 1 KapOOHATHOM >KECTKOCTH METOAAMH
7 | XKecTkoCcTh BOJBI TUTpOBaHUs. Pacuer BENMUYMHBI KECTKOCTH II0 HM3BECTHOMY
COJCPKAHUIO COJEH WIM KaTHOHOB U aHMOHOB B BOJE.
OcHOBHBIE ~ CIIOCOOBI ~ yCTpaHEHWs JKecTKocTH. Pacuer
KOJIMYeCTBA OCaJKa WJIM YMSTYHUTENS 110 HW3BECTHBIM
BEJIMYMHAM MCXOJHOW M OCTATOYHOM )KECTKOCTU M 00paTHO.
OcHOBHbIE HOJIOXKEHUS TEOpUH OKHCITUTEIBHO-
8 OBP. XuMisi MCTALIOR BOCCTAaHOBHUTEJIbHBIX  peakiuil. MeToasl  pacCTaHOBKH 2
kod¢punmenToB. Metamel. CTpoeHHE, CIIOCOOBI MOTYICHHS,
XMMHYECKHE CBOMCTBA.
OcCHOBHBIE ~ 3JEKTpOXHUMHYECKHEe  mHoHATHSA.  Kopposwus,
OCHOBBI DJICKTPOXUMUH. .
9 ONPEAETIEeHNEe W  BHIBl KOPPO3HOHHBIX  pa3pyILICHHH. 4

Kopposust meTainos

XuMHIdecKasi W DJIEKTPOXHMHYECKas KOppo3ws. 3amuTa OT




KOPPO3HHU.

ITonsiTue CBSXKYIIUC), UX

OOmmue 3aKOHOMEPHOCTH IOJYYEHHS BO3AYIIHBIX BSDKYIIUX

10 | xmaccudpmkanus. Boznymmeie | BemiectB. Ilporecchl cxBaTbiBaHHWs W TBepAcHMsA. OOmacTu 2
BSDKYIIIHE BEIIECTBA TIPUMEHCHUSI.
OOnmie  3aKOHOMEPHOCTH  TIOJNIYYCHHUS  THAPABIMYCCKHIX
T'unpaBmigeckue BsDKYIITIE
11 BSDKYIINX BemecTB. IIpomeccel CXBaTBIBaHUS M TBEPICHHUS. 2
BEIIIECTBA
Ob6nacT NpUMEHEHUSI.
12 Koppo3sus nemenTHoro kKamMast | Pusndeckas U XUMHYEcKass KOPPO3us W METOABI OOPBOBI ¢ 2
u OeToHa Heill.
OCHOBBI OpPraHMYECKOW XHMHH. XHUMHYCCKHE CBOWCTBa
OCHOBHBIE TOHATHS . 2
13 . HEKOTOPBIX TIPEICTABUTENCH AaNUKIMYECKUX OPTaHMYECKUX
OpPTaHUYECKOW XHUMUHU .
COE/IMHEHHH.
Iomumepsr. MeTtos [NonmyyeHrne MOAMMEPOB METOJAMHU IEMHOM M CTYNEHYATON
14 | monmydeHwus, CTpOCHHE, noaumepuzanni. CTpoeHne U CBOMCTBa MoJMMepoB. Peakin 2
CBOMCTBA U TMPUMCHCHUC OTBCPIKACHUSA. OTI[CJ'H)HLIG MpEACTABUTCIIN.
Bceero gexkumit 34
5.2. Jlabopamophwiii npakmukym
(cbopma 0b6yuenus — 3aounas)
Koin-Bo
No HaumenoBanue pa3nena
Tema u comepkaHue 3aHATHS aKaj,.
/T JICTIATUTAHBI
4acoB
HccnenoBanne 3aBUCIMOCTH CKOPOCTH XUMHYECKON peaKIiu
Xumuueckasi KHHeTHKa 1 . .
2 ABHOBECHE OT KOHIICHTPAIMI B3aNMOICHCTBYIOIINX BellecTB. 3ydeHne 2
P CMEIICHHS MTOJIOKCHHS XUMUIECKOTO PABHOBECHS
PactBopsl.
3 | DmekTponuTHYeCcKas HccnenoBanue mpomeccoB B pacTBOPax ICKTPOITUTOB 2
JTICCOIIHAITUS
T'uaponus coneit.
4 | IucniepcHbIE CUCTEMBI U UccnenoBanue ruaponusza coneit 2
KOJUIOMIHBIE PACTBOPbI
AHaTUTHUYECKOE OIpeieTIeHHe KECTKOCTH BOAOPOBOTHON 2
6 | XKectkocTh BOIBI pel AOTPOBOA
BOJBI. PearenTHoe YMATYCHUEC 06pa3u013 BObI
OCHOBBI IEKTPOXUMHUH. 2
9 HccnenoBanne KOppO3UH METAIIOB M CIIJIABOB
Koppo3sus metanios
[ToHsiTHE «BKYIINEY, UX . 2
HccnenoBanue cBOWCTB HEOPIaHUYECKUX BSDKYIIMX
10 | wiaccudukanus. Bo3myuinsie
MarepuaioB
BSDKYIIIHME BEIICCTBA.
Bcero 12
(chopma 0byuenus ounas)
Kon-Bo
Ne HaumenoBanue paznena
Tema u coepxaHue 3aHATHS aKaj.
/I JICTIATUTAHBI
4acoB
1 CtpoeHue BeliecTBa Kraccel HeopraHu4ecKuX COeAMHEHUH. 2
HccrenoBanue 3aBUCHMOCTH CKOPOCTH XUMHYECKOH peaKinu
Xumuyeckas KHHETHKA U o o
2 ABHOBGCHE OT KOHIICHTPAIMI B3aUMOJICHCTBYIOIINX BenecTs. M3ydyeHue 4
P CMEIICHHS MTOJIOKCHHST XUMUYIECKOTO PABHOBECHS
PactBopsl.
3 | DnmekTponuTHYecKas HccnenoBanue mMpoueccoB B pacTBOPAX AJIEKTPOINTOB 4
JICCOLMAITNS
T'uaponus coneit. .
4 o Hccnenosanue runposnusa coien 4
5 JucnepcHble cuCTeMBbI 1 HccnenoBanue nucriepcHbix cucreM. VceaenqoBanue cBOWCTB 4
KOJUIOUHBIC PACTBOPBI KOJUIOUJHBIX PACTBOPOB
6 | XKecTkocTh BOJBI AHanuTHuecKoe onpejesieHne KECTKOCTH BOJONPOBOIHOM 2




BOJIBI. PearentHoe YMATYCHUC 06pa3u0B BO/JIbI

7 OBP HccnenoBanue peakluii OKMCJICHUSA-BOCCTAHOBIICHUS 2
8 | XuMus MeTaion VccnenoBaHue XUMUYECKUX CBOMCTB METAJJIOB 2
OCHOBBI IEKTPOXUMHUH. 2
9 HccnenoBanue KOppo3uK METAJLIOB U CILIABOB
Koppo3sus Mmerannos
IlonATne «BsXKyIIHEY, NX 2
knaccuukanus. BozgymHsle
10 | BDKYLIHE BEIIECTBA. HccnenoBanne CBONCTB HEOPraHUYECKUX BKYIIUX
I'mapaBarueckue BKyIIUe MaTepHUaoB
BewecTBa. Koppozus
[IEMEHTHOTO KaMHsI ¥ OeTOHa
OCHOBHBIE TIOHATHS 2
OpraHUYECKON XUMUHU. W3yuenne cBOMCTB HEKOTOPBIX OPIraHUYECKUX COCTUHEHUH.
11 | IHomumepsl. MeToasl ITony4yeHne nonuMepoB METOJaMH LIEITHOM U CTyIeH4YaToi
[OJIy4€HUs1, CTPOCHHUE, [OJIUMEPU3ALUU
CBOMCTBA U IPUMEHECHUE
Bceero 34

5.3.
5.4.

npeoyCcCMOmpeHsl.

5.5.

(chopma 0b6yuenus — 3a0unas)

Ilpaxmuueckue 3anamus y4ueOHbIM NIAHOM He NpedyCMOMPEHbl.
I'pynnosvie KoHCynbmayuu no KypcoO8bIM NPOEKMAM YUEOHbIM NIAHOM He

Camocmosmenvhas paboma

Kon-Bo
No HaumenoBanue paznena
Copeprxanue padOThI aKaJ.
/1 JIUCIIATITAHBI
4acoB
Monemu ctpoeHust aToMOB. KBaHTOBEIE Uricia. IEKTPOHHBIC
KOH(pHUrypauu aToMoB. [I0HATHE XUMHUYECKO CBS3H,
OCHOBHEBIC XapaKTepUCTHKH. MeXaHu3M 00pa30BaHUS CBA3H
1 CrpoeHue BemecTBa N 17
Ha OCHOBE TIPEJICTaBJICHUI 0 CTpoeHHH aToMOB. KoBanieHTHas
CBs13b. MeTOIpI BAJICHTHBIX CBS3€H W MOJICKYIIIPHBIX
opbOuraneii. B3anMoaefcTBre MEXIY MOJIEKYIIaMH.
OYHKITUH COCTOSTHHS CHCTEMBI. [lapaMeTpbl COCTOSHHS.
Pa6ora u Temora. CaMONPOU3BOJIbHBIC U IPUHYAATEILHBIC
DHepreTuka XUMHIECKUX
. HPOIIECCHI. Y CIOBHE CaMOIIPOU3BOJIEHOCTH TEUEHNUS IpoIecca
2 | peakiuii. DIEMEHTHI - 15
o U ero okoH4aHus. TernoBoit a3 dexT mporecca.
XUMHYECKON TePMOIMHAMHUKHI
OK30TepMUYECKHE B SHAOTepMHUYEecKHe mporecchl. CencTus
n3 3akoHa ['ecca. TepMOXUMHYECKUE paCUETHI.
XuMudeckasi KHHETHKA KaK Hayka 0 MEXaHU3MaxX M MyTsX
Pa3BUTHSI XUMHICCKHUX peakuii. [ oMOTreHHbIe 1
Xumuueckass KHHeTHKa 1
3 ABHOBCCHE reTeporeHHbIe MpoLecchl. BiusHue Ha CKOPOCTh XUMUYECKUX 15
p ’ peaxIyii KOHIEHTPAIIMH PEarHpyIONINX BEIIECTB U
TEMIIePaTypHL.
ArperaTHbBIC COCTOSIHHS U aHOMAaJIbHBIC CBOWCTBA BOJIBI.
[NoBepxHOCTHOE HATsDKEHHE. [ UapaTanus HOHOB.
PacTBODAL du3nyeckue U XMMUYECKHE MPOLIECCHI TPU PACTBOPEHUH.
oL HexoTopbie 3aKOHOMEPHOCTH PaCTBOPUMOCTH BEIIECTB.
4 | DnekTporuTUIeCcKas 15
e — CriocoObI BEIpa)KEHUST KOHIICHTPAI[MH PACTBOPOB.
’ Hucconuanuysa KUcioT, OCHOBaHUH, coJieit B BOJIHBIX
pactBopax. ducconuanus Boasl. MoHHBIE ypaBHEHUS
peakiuii.
IHaponus coneii T'uaponus coneit. Jucnepcueie Tena. {ucnepcHoe cocTosHUE.
P ) Oco0OeHHOCTH AUCTIEPCHOTO cOCTOSIHUS. [IoBepXHOCTHAS
5 | JucrnepcHble CUCTEMBI U 15
AaKTUBHOCTbH BEILIECTBA B AUCIIEPCHOM COCTOSIHUU. 'enu u
KOJUIOUIHBIC PACTBOPBI
CTYJIHHU.
B3anmMopeiicTBre MEKIY YaCTHIIAMH BEIICCTB B XUMUYCCKUX
ArperaTHoe COCTOSIHUE
6 cucTteMmax. 3akoH pacmpenenenus bonbimana. YpaBHeHue 15

BCIICCTBA

Menneneesa-Knaiinepona. Ypasuenue Ban-nep-Baanbca.
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Vonnsle, MOJIEKyJISIpHBIE, aTOMHBIC KPHCTAJLIBL.
Homamopdusie Momudukammu. Mzomophusm. JIedexTs
KPUCTATINYECKON PELIETKU.

XKecTtkoCcTh BOOBI

CoJeHOCTh U KECTKOCTb NPUPOAHBIX BOA. Bo3HHKHOBEHHE
KapOoHaTHOM kecTKOoCTH. IoHOOOMEHHBIE CTTOCOObI
yMSATYeHHs] 1 00ECCOIMBAHUS BOJBL.

XUMUS METaII0B

PacnpoctparenHOCTs MeTaIuIOB B Ipupoae. Knaccudukarmums
MeTamoB. PU3HIECKUE, MEXaHUUECKHUE 1 TEXHOJIOTHIECKNE
cBoiicTBa MeTasuioB. Kpucramindeckoe CTpOEHUE METAILIOB.
XUMHYECKHE CBOWCTBA S-, P-, d-MeTasnoB. Tumbl
OKHCIIHTEIbHO-BOCCTAHOBUTENBHBIX peakiuid. OKUCIUTenu u
BOCCTAaHOBUTEIU. MeTo 1 31eKTPOHHO-HOHHOI0 OanaHca.

OCHOBBI DJIEKTPOXUMUHU.
Kopposus metanios

OTnnyue XUMUYECKUX PEAKIIUH OT NMEKTPOXUMHUUECKUX.
DNEeKTpOoXUMHUUECKHe CUcTeMbl. OCHOBBI TEOPUH
TraJIbBAHUYECKOTO JIeMeHTa. DIeKTpoiu3. 3akoH Dapajes.
OnexTponuzepsl. [[puMepsl U mpuMEHEHHE SIEKTPOIH3a.
3amuTa MeTaIoB OT KOPPO3HUH IyTeM N3MEHEHHS CBOWCTB
KOPPO3HOHHOM CpeJIbl M ISTHPOBAHHS METAJLIOB.

10

[ToHsATHE «BKYIIUEN, UX
kiaccudukanus. Bo3aymHele
BSDKYIIIHE BEIIECTBA

CTpOUuTEIbHBIN U BEICOKOIIPOYHBIN (TEXHHYCCKII) THIIC.
[IpupoaHbIe CBHIpBEBBIE MATEPHANBI K TEXHOT€HHBIE
MIPOAYKTHI, HCIIOJIB3yEMBIE IIPH UX Mpou3BoAcTBe. Cxema
MIpeBpalleHNH ABYBOJHOTO THIICA IPH HATPEBAHHUU U
XapaKTepUCTHUKA MOJIYYaeMbIX IPOAYKTOB. TeXHOIOT s
IIPOU3BOJICTBA, CBOWCTBA U IpUMeHeHue. [Iponeccsl,
MIPOUCXOAIINE TP TBepAeHHH. CTpouTenbHas BO3IYIIHAS
n3BecTh. Bunsl crpoutensHoit n3BecT. CHIphEBbIE
MaTepuainsl. TexHonorus npoussozcTsa. [Iponeccsl,
MIPOMCXOISIIUE PU 00XHTre KapOOHATHOTO ChIPbs. ['amenue
n3BecTu. TBepeHNEe U3BECTH NPU OOBIYHBIX TEMIIEPATYpax u
TIpU THAPOTEPMAaIbHON 00paboTke. CBOMCTBA HETAIICHON H
ranieHol M3BECTH, 00TACTH UX IPUMEHEHUSL.

11

M'mppaBnynyeckue BAKyIIHUE
BEIIEeCTBA

[Ipou3BOACTBO MOPTIAHIIIEMEHTA CYXUM H MOKPBIM
criocoboM. [IpenmytnecTBa 1 HEJOCTATKH KaXIOTO CITocooa.
[Iporecchl, MPONCXOIAIINE B OTICIEHBIX 30HaX
Bpautaromeiica neun. CoctaB U CBOMCTBA OTAEIbHBIX
KITMHKEPHBIX MUHEPAJIOB. BiMsiHIE KIMHKEPHBIX MUHEPAIOB
Ha CTPOUTEIHLHO-TEXHUYECKHE CBOMCTBA MOPTIAHIIIEMEHTA.
I'muHO3eMuUCTBIN LIEeMEHT. X UMUKO-MUHEPATIOrHUECKUH
coctaB. CeIpbeBble MaTepuanbl. CrocoObl IPOU3BOCTBA.
DU3NKO-XUMUYIECKUE TPOIIECCHI TBEPCHUS TIIMHO3EMHUCTOTO
nementa. CBOMCTBA INTMHO3EMHUCTOTO [IEMEHTA M 001aCTH
MIPUMEHEHHUS.

12

Koppo3ust 1ieMEHTHOTO KaMHS
u OeroHa

®duznueckas koppo3us 6etoHa. Kopposus BblleauiBaHusl.
VYrieknucnotHas, MarHe3ualbHas, cyiab(aTHas KOPpO3usl.
Merto/p! 3anMTHI O€TOHA OT KOppo3uu. [IpuuuHEI
MOBBIIIEHHON KOPPO3UOHHON CTOMKOCTH MyNII0JaHOBOTO
MOPTIAHALIEMEHTA B IIPECHBIX M CYIb(aTHBIX BOJAX.

13

OCHOBHBIE TTOHATHS
OpraHuYyecKoOr XUMMUHU

N300pakeHre OpraHuuecKUX COSJUHEHNH C TIOMOIIBIO
CTPYKTYPHBIX popmyit. I3omepus. DeKTpOHHOE CTPOCHHE
aTtoma yriepoja. TUIbl XUMAYECKUX peaklui U ux
MeXaHU3MBI. B3anMHOe BIUSHIE aTOMOB B MOJIEKYJIE.
Krnaccudukarus 1 HOMEHKIaTypa OpraHIIECKIX
COEIMHEHUI.

14

ITonumepsl. MeTozst
MOJIy4YeHUsl, CTPOCHHUE,
CBOICTBa U MPUMEHEHUE

PanukanpHas conmoimMepu3anus Ha MPUMePe CXeMbI
MONTyYeHHs OyTaTUeH-CTUPOIBHOTO Kayuyka. [lonmatuies,
MOJIMIIPOIIUJICH, MOJIUXJIOPBUHMII, MOJIU30NPEH MOJTyUYEHHE,
CBOICTBa U MpUMEHeHUe. Bynkanuzamusi.
MoueBHUHO(POPMAITBACTHIHBIC 1 MEIAMUHO(OPMAITbACTHTHBIC
CMOJIbI. DTMOKCHUHBIE CMOJIBI.

Bcero

145




(hopma obyuenus — ounas)

11

Ne
n/n

HaunmenoBanue paznena
JHUCUHIIIAHBI

Conepxkanue paboThl

Koi-Bo
aKaj.
JacoB

CrtpoeHue BeliecTBa

Monenu ctpoenust aToMoB. KBaHTOBbIE yHca. DJIEKTPOHHBIE
KoH(purypanuu atomoB. [IoHsATHE XUMUYECKON CBA3H,
OCHOBHBIE XapaKTEpPUCTUKU. MexaHU3M 00pa3oBaHus CBSI3U
Ha OCHOBE MPE/ACTaBIEHUI 0 cTpoeHuH aToMoB. KoBaneHTHas
CBs3b. MeTO/IbI BAJIGHTHBIX CBSI3€H U MOJIEKYJIISIPHBIX
opburaineii. B3anMoneficTBre MEXIY MOJIEKYIIaMu.

DHepreTrka XUMHIECKUX
peaxnuii. DIEMEHTHI
XUMHUYECKON TEPMOJMHAMUKA

@YHKIMU COCTOSIHUS CUCTEMBI. [lapaMeTpbl COCTOSIHUSA.
Pabota u Terutora. CaMOnpOHU3BONIBHBIE U IPUHYAUTEIbHBIC
MIPOLIECCHL. Y CIIOBHE CaMOIPOU3BOJIFHOCTH TEUEHHS IIporecca
1 ero okoHYaHus. TeruroBoit 3¢ dexT mporecca.
DK30TepMHUYECKHE U YHAOTEPMHUIECKHE mponecchl. ClieacTBus
n3 3akoHa ['ecca. TepMOXHMHIUECKHE pacyeThl.

XuMHuyeckass KHHETHKA U
paBHOBeECHE.

XuMuYecKasi KHHETHKA KaK HayKa O MEXaHU3Max U MyTAX
pa3BUTHA XUMUYECKUX peakiuil. 'omorenssie u
reTeporeHHble npouecchl. BiusHue Ha CKOPOCTh XUMHUYECKUX
peaKkuuii KOHUEHTPAUK Pearupyouux BEIeCTB U
TEMIIEPaTyphI.

PactBopsl.
DeKTpoIuTHIeCKast
JIVICCOITHAITHIS.

ArperaTHbl€ COCTOSIHHSI U aHOMaJIbHBIE CBOMCTBA BOJIBI.
IloBepxHOCTHOE HaTsKeHME. [ uapaTanys HOHOB.
®u3nyecKue U XMMUYECKHE IPOLIECCHI TPU PACTBOPEHUH.
HekoTtopeie 3aKk0OHOMEPHOCTH paCTBOPUMOCTH BELIECTB.
CriocoObI BEIpakKeHUs! KOHIICHTPAIIUH PaCTBOPOB.
Jluccommanus KMCIOT, OCHOBAaHHM, COJICH B BOJIHBIX
pactBopax. luccouunanus Boabl. IoHHBIE ypaBHEHUS
peakuuu.

T'uaponus coneit.
JucnepcHble cUCTEMBI U
KOJUTOMIHBIE PACTBOPHI

T'uaponus coneit. {ucnepcHeie Tena. [{ucrnepcHoe cocTosiHUE.
OcobeHHoCcTH TUCTIEPCHOTO cocTosiHUA. [loBepXHOCTHAS
AKTUBHOCTH BEIIECTBA B IUCIIEPCHOM COCTOSIHMU. ['enu u
CTYZAHHU.

ArperaTHOe COCTOSTHUE
BeIlleCTBa

B3aHMOHeﬁCTBHe MEXIY YaCTUllaM¥1 BEUICCTB B XUMHWYCCKUX
cucTtemax. 3akoH pacmnpenenerust bonbimMana. YpaBHeHHe
MemnpeneeBa-Knaiinepona. YpasHenue Ban-nep-Baannca.
I/IOHHI)IG, MOJICKYJIAPHBIC, aTOMHBIC KPUCTAJIJIBI.
[omamopdusie Momudukamu. M3omoppusm. [JedexTst
KPUCTAJUTHIECKON PEIICTKH.

KectkocTh BO/JIBI

CoJeHOCTh U KECTKOCTb NPUPOAHBIX BOJA. BO3HHKHOBEHHE
KapOoHaTHOM kecTKoCcTH. IoHOOOMEHHBIE CITOCOObI
YMSATYeHUs] ¥ 00€CCOIMBAHMS BOJBI.

XUMHST METAJJIOB

PacnipoctpaneHHOCTh MeTaIUIOB B ipupoe. Knaccudukamus
MeTauioB. Pu3ndecKkue, MEXaHMIECKUE U TEXHOJIOTHICCKUE
cBoMcTBa MeTaylIoB. KpucTramiueckoe cTpoeHHe METAIIIOB.
XUMHYECKHe CBOMCTBA S-, P-, d-MeTaymioB. THIibl
OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIBbHBIX peakunﬁ. OKI/ICJ'[I/ITGJ'[I/I nu
BOCCTaHOBHTEIHN. METOT 3JIEKTPOHHO-HOHHOTO OajaHca.

OCHOBBI JIEKTPOXUMHUH.
Kopposust metamios

OTJ'II/I‘-II/IC XUMHNYECCKUX peaKHI/Iﬁ OT DJICKTPOXUMHUYECCKHUX.
QHCKTpOXHMI/I'{eCKHe CHUCTEMBEI. OCHOBBI TCOPUU
TIbBAHMYECKOTO dJIeMeHTa. DieKTpoiu3. 3akoH Dapajes.
Onektpomnm3epsl. [IpuMepsl 1 MPUMEHEHHE YJICKTPOIIN3A.
3ammTa MeTaIoB OT KOPPO3HUH IYyTEM U3MEHCHHS CBOWCTB
KOPPO3HOHHOH CpeJIbl U JISTUPOBAHHS METAJLIOB.

10

[MonsTHe «BKYIIHEY, KX
Kiaccudukays. Bo3gymasre
BSDKYIIIME BEIIECTBA

CrtpoutenbHbIi U BBICOKOIPOYHBIN (TEXHUYECKUI) TUIIC.
[Ipupoansie colpbeBble MaTepUaIbl U TEXHOTCHHbIE
MPOJYKTHI, UCIOJIb3yEeMbIE IPU UX MPOU3BoACTBe. CxeMa
MpeBPALLEHUI [BYBOJAHOTO TUIICA IIPY HATPEBAHUU U
XapaKTepUCTHKA MOTYIaEMBIX IPOIYKTOB. TeXHOIOTHS
TIPOMU3BO/ICTBA, CBOWCTBA U NpuMeHeHue. [Ipomeccsl,
MIPOUCXOIAIINE IPH TBepaeHNH. CTpONTENbHAs BO3MYIIHAS
H3BeCTh. Bubl cTponTenbHON n3BeCcTH. CHIPhEBBIC
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Marepuaisl. TexHoorus npousBoacTsa. [Iponeccsl,
MIPOUCXOIAIINE TIPH 00XKUTe KapOOHATHOTO CHIphs. ["amenne
u3BecTH. TBEplIeHUE H3BECTU NTPU OOBIYHBIX TEMIIepaTypax U
TIpU THAPOTEPMAIBHOM 00padoTke. CBOMCTBA HETAIICHOH H
ralICHON M3BECTH, 00JIACTH MX IIPHMECHECHHUSL.

11 I HUAPABINYCCKUEC BSXKYIIUC
BCIICCTBA

[Ipon3BoACTBO MOPTIAHIIEMEHTA CYXUM H MOKPBIM
crioco6oM. [IpenmytecTBa 1 HEJOCTATKH KaXI0TO CIIocooa.
[Ipormecchl, MPONCXOISIINE B OTASIBHBIX 30HaX
Bpamtaromeiics neun. CoctaB U CBOMCTBA OTAEIBHBIX
KJIIMHKEPHBIX MUHEPAJIOB. BIusHue KIMHKEPHBIX MUHEPAJIOB
Ha CTPOUTENLHO-TEXHUUECKHE CBONCTBA MOPTIAHALIEMEHTA.
I'muHO3eMuUCThIN IeMeHT. XMMUKO-MUHEPATIOTHUECKUI
coctaB. CeipbeBbie MaTepuaibl. CIIOCOOBI POU3BOCTBA.
OU3NKO-XUMUYECKUE MPOIIECCHl TBEPACHUS TIIMHO3EMHUCTOTO
neMenTa. CBoCcTBa IIIMHO3EMHUCTOTO [IEMEHTA U 00JIaCTH
TIPUMEHCHUSL.

KOppOSI/I?[ OEMCHTHOI'O KaMHA

12 n OeToHa

®duznaeckast koppo3us 6eToHa. Kopposus BeIeTadnBaHus.
YrneknucnoTHas, MarHe3uaibHas, CyIb(aTHAsS KOPPO3HUS.
Mertop! 3anuTh 0€TOHA OT KOppo3uu. [Ipuanns!
TIOBBIIIEHHOH KOPPO3HOHHOW CTOMKOCTH ITyIII0JTaHOBOTO
MOPTIAHALIEMEHTA B IPECHBIX M CYIb(ATHBIX BOJAX.

OCHOBHBIE TOHATHSI
OpraHu4yecKor XUMUU

13

N3o0pakeHue OpraHuvuecKuX COeIMHEHUH C IOMOIIBIO
CTPYKTYpPHBIX popmyit. M3oMepus. DIEKTPOHHOE CTPOCHHE
aToma yriepoja. TUnbel XUMAYECKUX peakuil 1 ux
MeXaHu3Mbl. BzanMHoOe BIMsIHHE aTOMOB B MOJICKYJIC.
Knaccudukaiius 1 HOMEHKJIaTypa OpraHMIECKIX
COEMHEHUM.

ITonumepsl. MeTosl
14 | momy4eHwus1, CTpOeHHE,
CBOICTBAa M IPUMEHEHUE

PanuxanpHast cononmMmepu3anus Ha IpuMepe CXeMbl
TIOJTy4eHHs1 OyTaAneH-CTUPOJIBHOTO KayuyKa. [lonmaTuies,
TIOJIMTIPOTIIICH, TIOJIMXJIOPBUHHIJI, TIOJIM3O0TIPEH MOJTyIeHHE,
CBOICTBa M MpUMeHeHue. Bynkanuzanus.
MoueBnHO(QOPMaABACTHAHBIE 1 METaMUHO(OPMAaIbICTHIHbIC
CMOJIBL. DTIOKCHAHBIE CMOJIBI.

Bcero
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6. IlepeyeHb y4eOHO-MeTOANYECKOT0 O0ecnevYeH s /sl CAMOCTOSITEIbHOMH pPadoThI

00yYauuxcst Mo JUCHUNJINHE

B camocTosTenpHOM paboTe UCTIONB3YIOTCS YUeOHbIe MaTepualibl, yKa3aHHBIE B paszelie 8
B BHUJEC OCHOBHOW WU JONOJHUTENBbHOM Yy4eOHOM JuTepaTypbl, HMMEIOLIelcs B Hay4yHO-
texHuueckor O6mdbmuoreke MI'CY u OBC ACB, a Takxke MeTOIWYECKHE PEKOMEHIAIuu U

yKa3aHUs1, IepedeHb KOTOPhIX Ipuiaraercs K pabodei nporpamme Ha qucke CD-ROM.

7. ®OHA OLEHOYHBIX CPeACTB /Jsi NPOBeACHUS NPOMEXKYTOYHOH aTTeCTANNH
00y4aroIMXCcH M0 JUCUMUIITIMHE

7.1. Hepeqeﬁb KOMnemeHuuﬁ C yKaszaHuem smanos ux qbopMupoeanz 6 npoyecce 0C60€EHUA

06pa306amenvHoll NPOSPAMMbL

Kon Orarnsl GOpMUPOBAHUS KOMIIETEHIIMH (pa3/ielbl TEOPETHUECKOTO 00yIeHMsT)

KOMIIETCHIIUU
moroc | 1 | 2| 3

4 5 6 7 8 9 10 11 12

13

14

OHK-1 + +

OHK-2 +

OHK-4

OHK-10

I1K-5

MK-12




7.2.

13

Onucanue nokazamenei u Kpumepues OUYEHUBAHUA KOMI’ZemeHI/;uIz HA pa31uU4HbIX
amanax ux qbopMupoeaHuﬂ, onucarue iKal OyeHuUsBaHusl

7.2.1. Onucanue noxazamerneii u popm oyeHuUBaHUsr KOMNeMmeHyuil

(¢hopma 0byuenus 3aounas)

DopMa OLIEHUBAHUS .
O Tekymuii KOHTPOJIb [IpomexxyTounas =
@) aTTeCcTalns B
z §
o IMokasatenu s s g E
= OCBOCHHS E & ° =
= (Kon 8 g E 2
H 5 2z
5 ToKasaTens 3 — 3 o 5 S g E
o e = ol = 3 T 2
o OCBOEHHS) g 5 s = (%’ % g
g 3 £ ;
s = = g
= =} ] O
S M M O
1 2 3 4 5 6 7
31 + + + +
OHK V1 + + + +
-1 H1 + + +
OHK 32 + + + +
-2 y2 + + +
H2 + + +
OHK 33 + + + +
-4 V3 + + + +
H3 + + +
OHK 34 + + +
-10 Y4 + + +
H4 + +
IK-5 35 + + + +
V5 + + + +
H5 + + +
[K- 36 + + + +
12 V6 + + +
Hé6 + + +
HUTOI'O + + + + +
(chopma 0byuenus ounas)
dopma OlLIeHUBAHUS
o xR
O Tekymuii KOHTPOJIb IIpomerxyTouHas =
8 aTTecTanus E
=
% IMoxkasarenu s £
= — [\ o <t o =
OCBOCHUA ol ol ol ol =
=
S (Ko S S S Z 2 8
=1 A = = = = . > )
5 noKazaTeJst g B & g o = ==
= ) ) ) ) =N < Z 2
g OCBOCHU) = = = > S ) o 2
) ) ) ) =
2 : : : : o B
g ] ] ] ] 8
= S S S S 3
> @)
1 2 3 4 5 6 7 8 9
31 + + + +
OHK Vi + + + +
-1 H1 + + +




[EEN
IS

OHK 32 + + + +
-2 V2 + + +
H2 + + +

OHK 33 + + + +
-4 V3 + + + +
H3 + + +

OHK 34 + + +
-10 V4 + + +
H4 + +

IIK-5 35 + + + +
V5 + + + +

H5 + + +

TK- 36 + + + +
12 V6 + + +
H6 + + +

UTOro + + + + + + +

7.2.2.

Onucanue wKkanvl U Kpumepues oyeHusanus Oisi NPOBeOeHUs. NPOMENCYMOUHOU
ammecmayuu 00yuanwWuxcsa no OUcCYunIuHe 8 popme IK3ameHa

Orenka
Kon Iloporosslii ypoBeHb VYriny0seHHbIH IIponBUHYTHIN YPOBEHB
TIOKa3aTeNs Q» OCBOCHHSA YPOBEHb OCBOCHHUS OCBOCHHUS
OLCHUBAHHS (neynoBiets.) «3» «@» «5»
(ymoBietBop.) (xoporo) (oTH4HO)
Obyuarommiics
3HaeT TOJIBKO Y
. TBEPJIO 3HAET
OCHOBHOH Matepua,
MaTepHa, rpaMOTHO
HO HE YCBOWJI €T0
. 1 TI0 CYIIECTBY
JieTaeii, 10mycKaeT
W3JIaraeT ero, He
HETOYHOCTH,
JIOIyCKast
. HEJIOCTATOYHO
OOyuaromuiics He|  IbHLIE CYIIECTBEHHBIX 3HaeT mIyOOKO ¥  TOJHO
3HAT 3HAUMTEILHOM| b HETOYHOCTEH B OTBETE [IPOTrPaMMHBII Mmarepuall,
(hopMyITHPOBKH,
YacTH MPOTpaMMHOTo| o ' - Ha BOIIPOC, JOTMYECKH  TIPaMOTHO U
MaTepHania, Py . HPaBUIBHO TOYHO ero n3Jaraer,
JIOTHYECKON
31-36 JIOTTyCKaeT IpUMEHSET COTIPOBOKIAsl CCBHIJIKAMH Ha
MOCTIEI0BATEIBHOCTH
CYIIECTBEHHbIC TEOpEeTHIECKHe JIOTIOTHUTEIBHYIO
B M3JIOKECHUH
OLIMOKH, HE MOXKET TOJIOKEHHS TIPH CIPaBOYHO-HOPMATHUBHYIO
MPOTrPaMMHOTO
YBA3BIBATE TEOPHIO C| pelieHun JIUTEPATypy, OCBOCHHYIO
HPaKTHKOH P ’ MIPAaKTHYECKNX CaMOCTOSTENHLHO
WCTIBITHIBAET
BOIIPOCOB U 33134,
3aTpyJHEHHS B
BIIaJiceT
NPUMEHEHUT
HEOOXOANMBIMH
TEOPETHYECKUX
. HaBBIKAMH U
MIOJIOKEHHUH Ha
TIpUeMaMH ux
MpaKTHKE.
BBINOJTHEHHS.
‘YMmeeT TeCHO yBsI3bIBaTh
ITpu cocraBneHnn TEOPHIO C MPAKTHKOIMA,
. YMeer cocTaBIATH
ypaBHEHHH CBOOO/IHO COCTAaBIISIET
He ymeer: . |ypaBHEHHUA
XUMHUYECKHX PEaKLUH, .. |ypaBHEHHUS] XUMHUYECKHX
COCTaBJIATh XMMHUUYECKHUX PEaKIHH, .
penath NpakTHYECKHe peakuuii u pemaer
ypaBHEHUS pemarh NpakTHIecKHe
Y1-Y6 . |3amauu, NOIyCKaeT IIPaKTUYECKUE 3a1a4H,
XUMHUUYECKHX PEaKLUi, 3aJ]a4¥, OCHOBBIBAsICh
rpyOble omKoKy, . IIPUYEM HE 3aTPyIHSIETCS C
penaTh NpakTHYECKUe Ha TEOPETHYECKOM
HapyIICHHS JIOTUKH OTBETOM IIpH
3a/1a4U. 6a3e mporpaMMHOTO N
XMMHYECKOTO BUION3MEHECHUH 3aaHUMH,
MaTepuana
MBIIITICHUS UCTIONB3YET B OTBETE
MaTepual u3 JUTepaTyphl,
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MIPaBHWIIEHO 00OOCHOBBIBACT
MPUHSTOE PEIICHHUE.

[Ipu BEIMONIHEHUM
HNMeeT HAaBBIKH

OCHOBHBIX
BBINOJIHATH OCHOBHBIC
XUMHYECKHX
He mmeer HaBBIKOB: 1A60DATODHBIX XMMHUUYECKHE I'paMOTHO U aKKypaTHO
BBITIOJIHATE OCHOBHBIC| zunﬁpn JTabopaTopHbIE BBITIOJHSIET OCHOBHBIE
XUMHUYECKHE p orepanu, XUMHUYeCcKHe 1abopaTopHbIe
COCTaBJICHUH OTYETA O
JTabopaTopHbIE COCTaBJIATh OTYET O  |OIEpalny, aHATU3UPYET
olepanun BBITIOTHCHITH BBINIOJIHCHUH HOJTy4EHHBIC PE3yIbTaTHl;
H1-H6 P ’ nmabopaTopHOH . i pesy ’
COCTaBIATH OTYET O 71abopaTopHOI HPOSIBIISACT
paboTHI B KypHaJe
BBIIIOJTHEHHH paboTHI B XKypHAJIE  |CAMOCTOSATEIBHOCTh IIPU
. 71a00paTOPHBIX PaboOT
nmabopaTopHO omyCKaeT 7a00paToOpHBIX padoT, [COCTABICHUH OTYETA O
paboTEl B IKypHaiIe HGT(})/‘-IHOCTI/I OCHOBBIBAsICh Ha BBITIOJIHEHHH JIa00paTOPHOH
1abopaTOpHBIX padoT. ’ TeopeTH4YecKoi 6aze |paboThI B )KypHaJe.
HEJI0CTaTOYHO
HpOrPaMMHOTO
IMpaBUJIbHBIC
MaTepHaa.
(hopMyITHPOBKH.

7.2.3. Onucanue wikanvl u Kpumepues OYeHUBaHUs OJisl NPOBEOEHUs NPOMENCYMOUHOLL
ammecmayuu 00yuaWuUxcs no oucyuniute (Mooyir) 6 popme 3auema

Kon Ornenka
roKaszaress He 3auteno 3auyTeHo
OlLICHHMBaHUSA
31-36 OOyuJaromniuiicss He 3HAaeT 3HAUYUTENbHON yacTn |OOydJaromuiics TBEpI0 3HAET MaTepHa,
MPOTPaMMHOTO MaTepHaia, JOMyCKaeT TPaMOTHO U TI0 CYIIECTBY H3JIaraet ero, He
CyIICCTBEHHBIC OMMOKH, HE MOXKET YBSA3BIBATH |IOMYCKAasl CYIMIECTBEHHBIX HETOYHOCTEH B OTBETE
TEOPHIO C PAKTUKOM Ha BOIIPOC, PaBUIBHO MPHUMEHSET

TCOPECTUIYCCKUEC IMOJIOKEHUS IPHU PECIICHUN
MPpaKTUICCKUX BOIIPOCOB U 3a4a4, BJIaJICET
HCO6XOI[I/IMI)IMI/I HaBbIKaMH U IpUEMaMHU UX
BBITIOJIHCHUA.

V1-V6 He ymeeT: cocTaBisITh YpaBHEHHUS] XUMHUUECKHUX |YMeeT COCTaBISTh YPAaBHEHNST XUMUYECKUX
peaKIyii, pemarh NPaKTHIECKUE 33/1a9H. peaknuii, pemarb IpaKTHIeCKUe 3a1a4H,
OCHOBBIBASICH Ha TEOPETHYECKON Oaze
MIPOTPaMMHOT0 MaTepuaia

H1-H6 He uMeeT HaBBIKOB: BBIIIOJIHATHL OCHOBHBIE HMeeT HABBIKHU . BEHITIOJHATH OCHOBHEIC
XUMHUYECKHe 1ab0paTOpHEIE ONEpaInH, XUMHUYeCKre JabopaTopHbIe ONepaInu,
COCTaBJISITh OTYET O BBINOJHEHUH COCTaBIISITh OTYET O BBIIOJIHSHUH JIA0OPATOPHOM
nabopaTopHOi paboTHI B )KypHae paboThI B XKypHase 1a00paTOPHBIX padoT

71a00paTOPHBIX PadboOT

7.3. Tunogvie KOHmMpONbHBIE 3A0AHUSL ULU UHbIE MAMeEpPUansl, HeodXooumvle Ol OYEHKU
SHAQHUL, YMeHUll, HABLIKO8 U (UNU) ONbIMA OesMEIbHOCMU, XAPAKMEPUIVIOWUX IManvl
Gopmuposarus Komnemenyuil

VY cTyneHToB 3a04HON (hopMBbI O0yUEHHS MPH TEKYILIEH aTTecTali B EPBOM CEMECTpe
MIPOBOJIUTCS KOHTPOJIb 3HAHUHW CTYACHTOB: KOHTpoibHast padora Nel. Ilpu Tekymieit arrecranuu
BO BTOPOM CE€MECTpE MPOBOIUTCS KOHTPOJIb 3HAHUN CTYACHTOB: KOHTpOJIbHAs paboTa Ne2.

VY cryneHToB O4HOU (POpMBI OOyUEHHMsI MPH TEKYIIEH aTTECTAlldd B MEPBOM CEMECTpE
IIPOBOAMTCS KOHTPOJIb 3HAHUN CTYAEHTOB: KOUIOKBUYM Ne 1, xosmokBuyM Ne 2. Ilpu Tekymein
aTTeCTalMy BO BTOPOM CEMECTPE MPOBOAUTCS KOHTPOJb 3HAHUM CTYAECHTOB: KOJUIOKBUYM Ne 3,
KOJUTOKBUYM Ne 4.
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@opMoil TEKylIero KOHTPOJIA 3HAaHUM OOydYaloNMXCs Ha JIaDOpPAaTOPHBIX 3aHATHUAX
SBIISICTCS 3alUTa BBINOJIHEHHON JIaOOpaTOpHOW pPabOThL, KOTOpas 3aKIIOYAETCsl B IPOBEPKE
71a60paTOPHOrO KypHaja.

7.3.1.  Texywuii KOHmMpoxL

Ilpumepnvie 6onpocvl 01 mMeKyweco KOHMPOJA 3HAHUL ) CMYOEHMO8 3A0YHOU (opMbl
0OyueHus:

Kontponbnast pa6ora Ne 1. Temsr: Kitacchl Heopranmyeckux coeauHeHuil. KuHeTtnka u
xuMmuyeckoe paBHoBecue. Ctpoenme aroma. OOmiye cBoWcTBa pacTBOpOB. Jlucconumarus.
I'maponms. KomtonaHoe cocTosiHUE BELIeCTBa.

ConeprxaHue KOHTPOJIbHOU paboThl No 1:

1. 3aBepumre ypaBHEHUS peakIMil U ypaBHINTE UX:

A|203 +BaO —

K,;0 + H3PO, —

MgC03 + H,CO3; —

2. Brlpasute uepe3 KOHIEHTpPAMM CKOPOCTH MpPSMOM W OOpaTHOW peakuuid Hu
KkoHcTaHTy paBHoBecusi s cucrembl: PCls(r) < PCl; (r) + Cl,, AH>0 Kyna cmectutcs
paBHOBECHE IpU: a) MOBBIIICHUU TEMIIEPATyphl; O) TOBBIMICHHH AABJICHUS; B) MOBBIIICHUH
konueHrpauuu Cly? Ipu cuntese ammuaka Ny + 3H; < 2NH3 paBHOBecue ycTaHOBHIIOCH TIPH
CJICAYIONIMX KOHICHTpALUAX pearupyronux Bemects (Moss/n): [N2] = 2,5; [H2] = 1,8; [NH3] =
3,6. PaccumnTaiiTe nCX0HbIC KOHIIEHTPALIMH a30Ta  BOJOPO/IA.

3. CocraBbTe 3JCKTPOHHYIO U DIIEKTPOHHO-Tpaduueckyro (opmynbl snemeHTa Si B
OCHOBHOM M BO30YXJIEHHOM COCTOSIHUSIX.

4. B naGopatopuu HUMeEETCS pacTBOp C MacCOBOM JoJied CepHOW KHCIOTHI 5,5%
(mmotHOCTh 1,035 r/mMnm). Onpenenute o0bEM 3TOr0 pacTBOpa, KOTOPBIA MOTpedyercs A
npurotosieHus 0,25 M pactBopa H,SO,4 o6bemom 300 mut.

5. Bsrumcnute pH 0,1 H. pactBopa cunmibHOM kucaoTsl HCN, KoHCTaHTa qucconuanuu
KOTOpOi#i paBHa 4,9x107"°,

6. Hanucats MonekyasipHble U HOHHbBIE (DOPMBI YpaBHEHUHN TUAPOJIHM3a, TPOTEKAIOLIETO
B pactBopax couieit: NaCN u Cu(NOs3),. Kak MOXHO YCHITUTD WITH OCTIA0UTh UX THAPOIN3?

KontpoasHas pabdora Ne 2. Temsl: JKectkocth BOJBl. OKUCIHTEILHO-BOCCTAHOBHUTEILHBIE
peakuuu. ColicTBa MeTaisIOB. OCHOBBI ANEKTPOXUMHUU. Koppo3usi METANIIOB U METOABI 3aIIUThHI
OT Hee. XUMHS BSDKYIIUX BEIIECTB.

CoJzieprkaHrie KOHTPOIbHOH paboThl Ne 2:

1. B Boze comeprkarcs KaTUOHBI M @aHUOHBI B CIEAYIOIINX KOHIIEHTPAIUAX (MIKB/J): ca?t
—25:Na"—1.8: Mgz+ —0,7; HCO3 — 2,9; CI' — 1,5; SO, — 0,6. Paccunraiite
BEJIMYMHBI 00111el, BpeMEHHOM U MOCTOSIHHOM K€CTKOCTH BOJIBI.

2. 3aKOHUYUTH YpaBHEHHS peaKlUi, COCTaBbTE OJIEKTPOHHBIM OamaHc, yKaKHUTe
OKHCJINTENH U BOCCTAHOBUTEIIb.

Mg + H,SOy (koH11.) —

Ag + HNOj3 (paz06.) —

3. IIpu pactBOpeHnn B consHOW kucinore 10 r crulaBa MarHus W adOMUHUSA
BbIIIETUIIOCH 11 11 Bomopoaa. BeruncnnuTe mpoieHTHBINA COCTaB CIIaBa.
4. Hanvmure aHOIHBIM M KaTOMHBIN IPOLIECCHI NPU KOPPO3UH KOHTAKTUPYIOLIMX

METAJJIOB jkKene3o-MarHuii B cpene ¢ pH=S8. IlpuBeaute mpumMep KaTOJHOTO MOKPBITHUS HA
Hukene. Hanumure aHOAHYI0O W KaTOOHYIO peaklMH, TMPOTEKAIOIMIUE TMPU KOPPO3UU
MOBPEKICHHOTO TOKPHITUSA B cpene ¢ pH=6.

o. Hanumure peaknuio rugparanyvy IBYXKajdblMEBOI'O CUIMKATA IIPU TBEPICHUHU
noprianauemMenTa. llepeuncnnre KOMIOHEHTHI CBHIPHEBOM CMECH JUIsl  MPOM3BOJCTBA
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MOPTIAH/IIEMEHTA, YKAKUTE UX XUMUYECKHE (DOPMYITHIL.
6. Onpenenutb YUCTOTY MPUPOJHOrO THIICA, €CJIM MpHU ero HarpeBaHuu 10 120°C
BbIACITUIIOCH 14% BOJIBI (TIpeaoiaraeTcs, YTO IPUMECH BOAY HE COJIEPXKAT).

Ipumepnvie 6onpocul 015 meKyujeco KOHmpOoJia 3HAHULL Y CMYyOeHmMOo8 OYHOU POpMbl 00VUeHUs:

KosutokBuym Ne 1. Temsi: Knaccol Heopeanuuweckux coedunenut. Kunemuxa u
xumuyeckoe pagnosecue. Cmpoenue amoma.

Conepsxanue koJmokBuyma Ne 1:

1. 3aBepuMrte ypaBHEHUS peaKUUil U ypaBHSINTE UX:

Al,O; + BaO —

K,0 + H3;PO4 —

MgC03 + H,CO3 —

2. JlaiiTe CTPYKTYpHYIO ()OPMYITY CEPHHCTON KHCIIOTHI.

3. Haiitu Maccy cepHOU KHCIOTHI, HEOOXOAMMYIO ISl MOJNHOM HeiTpanuzanuu 20 r
TUAPOKCUA HATPHUSL.

4. BolpazuTe uepe3 KOHLEHTPALMM CKOPOCTHU MpsIMOW M OOpaTHOM peakuud u
KOHCTAHTY paBHOBECUS JJIl CUCTEMBI:

PCls(r) < PCl; (r) + Clp, AH>0

Kyna cmectutcss paBHOBecHME MpHU: a) HOBBILIEHHMM TEMIEpaTypbl; O) IOBBILIEHUN
JIABIICHUS; B) NOBbIIeHIH KOHIIeHTpanuu Cly?

5. Ilpu cunreze ammmaka N + 3H; < 2NH3 paBHOBecue ycTaHOBUIIOCH TIpU
CJICAYIONIMX KOHICHTpALUAX pearupyronux Bemects (Moss/n): [N2] = 2,5; [H2] = 1,8; [NH3] =
3,6. Paccunraiite ucxoHble KOHIICHTPAIIUH a30Ta U BOJIOPO/A.

6. CocraBbTe 3JCKTPOHHYIO U DJIEKTPOHHO-Tpaduueckyro (opmynbl snemeHTa Si B
OCHOBHOM M BO30YX/IEHHOM COCTOSIHUSIX.

KosuiokBuym Ne 2. Temwi: Obwue ceoticmsea pacmeopos. [Juccoyuayus. [uoponus.
Konnouonoe cocmosinue sewgecmaa.

Copepxanue koiokpruyma Ne 2:

1. Hamumwre B MOJIEKYJISIpHOM, HOHHON M COKpAIIEHHOW MOHHOM (hopMax ypaBHEHHE
peakuuu: cyabar Kaiaus + HuUTpaT Oapus.

2. B nabGopatopuM HuMeeTcs pacTBOp C MAaccoBOM joiei cepHOM KHCHIOTHI 5,5%
(mmotHocts 1,035 r/mi). Ompenenute 00bEM 3TOrO PAcTBOpA, KOTOPBIA MHOTpeOyeTcs uis
npurortosnenus 0,25 M pactBopa H,SO4 06bemom 300 mit.

3. Beraucmure pH 0,1 H. pactBopa cuamiabHOU kucioTel HCN, KoHCTaHTa THUCCOMAIIAN
KOTOpOii paBHa 4,9x107"°.,

4. TlpuBeauTte nmpuMepsl cosel Kanus, B KOTOpbIx pH>7 u pH=7.

5. HamnucaTts MonekyssipHble U HOHHbBIE (DOPMBI YpaBHEHUH TUAPOIIHN3a, TPOTEKAIOLIETO
B pactBopax couieit: NaCN u Cu(NOs3),. Kak MOXHO YCHIIUTD WITH OCIa0UTh UX THAPOIN3?

6. Hamummre cxembl u  (OpMyNIbl  CTPOCHHSI  MHIIEIUI, T[OJXYYEHHBIX IPHU
B3aMMOJICCTBUU CyibdaTa Kalusg W HUTpara Oapus mpu: a) u30bITKe cynabdara xamus; 0)
U30BITKE HUTpaTa O6apus.

KoanokBuym Ne 3. Temwi: JKecmxocms 600b1. OKucaiumenbHo-60CCmMaHo8UmMeNbHble
peaxyuu. Ceolicmea Memainnos.

Conepxanue koymokBuyma Ne 3:

1. B BojIe ComepIKaTCs KaTHOHBI i AHHOHbI B CIICAYIONINX KOHIEHTparisix (Moks/m): Ca’*
—2,5: Na"—1,8; Mg** — 0,7; HCOs — 2,9; CI'— 1,5; SO,* — 0,6. Paccunraiite BeIH4MHbI
o011eil, BpeMEHHOM U TOCTOSTHHOM KECTKOCTH BOJIBI.

2. K 100 n Bomwl, comepxamieit 0,1 mons xmopuaa marnus, gobasieno 0,1 mois
ruapokcuaa kanbius u 0,05 monst coapl. Kak u3mMeHuTCst BenmuanHa 0011ei )KeCTKOCTH?

3. IlpuBenure opmyabl ABYX BEIIECTB, B OJHOM M3 KOTOPBHIX (ochop MOXKET OBITH
TOJIBKO BOCCTAHOBUTENIEM, & B IPYTOM — TOJIBKO OKHCIIUTEIIEM.

4. YpaBHSTE peakln, YKa)KUTE OKHCIUTENb U BOCCTAHOBUTEIb:
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K,Cr,07 + FeSO,4 + H,SO4 — CI‘z(SO4)3 + Fez(SO4)3 + K,SO,4 + H,O

SO, + Br, + H,O — HBr + H,SO,

5. 3aKOHUMTH YpaBHEHUS pEaKUWiH, COCTAaBbTE DJCKTPOHHBIM OalaHC, YKaXHuTe
OKHUCJIUTEIh U BOCCTAHOBUTEIb:

Mg + H,SO4 (koHII.) —

Ag + HNOj3 (paz6.) —

6. Ilpu pactBopenuu B coisiHON kucioTe 10 T crtaBa MarHusi ¥ aTFOMUHUS BBIIEITUIOCH
11 1 Bomopoa. Berunciute npoueHTHBIN COCTaB CILIaBa.

KonnokBuym Ne 4. Temwvi: Ocnoswr 21ekmpoxumuu. Kopposus memanioe u memoowl
3auumol om Hee. Xumus 8A4CYUUX BeUjecma.

Copepxanue komioksruyma Ne 4:

1. Paz0epure paboTy rajJibBAaHHUECKOTO AJIEMEHTA, HAMMIIUTE AHOJHYIO M KaTOJIHYIO
peakuuu, paccuuraiire 3/1C 351eMeHTa B CTaHJAPTHBIX YCIOBUSX:

Zn | ZnSOy (pacTBOD) || CuSQOq (pacTBOpP) | Cu

2. Hanmmwte aHOAHBIA M KaTOTHBIA TMPOLECCHl NPU KOPPO3UU KOHTAKTHUPYIOIIUX
METAaJIJIOB Kene30-Maruuii B cpeae ¢ pH=8.

3. IlpuBeanre npuMep KaTOJHOTO TOKPBHITUS HAa HUKene. Hamummre aHOAHYIO H
KaTOJHYIO PEaKIINH, POTEKAOIIUe MPU KOPPO3UH MOBPEXKIEHHOTO MOKPHITUS B cpee ¢ pH=6.

4. HanummTe peakuuio TrUapaTallid JBYXKaJbLIMEBOTO CHJIMKAaTa IpU TBEPACHUU
MOPTJIAH/IIIEMEHTA.

5. Ilepeuncnure KOMIIOHEHTHI CHIPHEBOW CMECH AJIs MPOU3BOJCTBA MOPTJIAHLEMEHTA,
YKXKHUTE UX XUMUYECKUE POPMYJIBL.

6. OnpenenuTh YHMCTOTY MPUPOJHOTO THUIICA, €CIM IMpH ero HarpeBanuu a0 120°C
BbIJIeInI0Ch 14% Boab! (IIpeanoaaraeTcs, 4To MPUMECH BOAY HE CoaepKar).

7.3.2.  Ilpomesxcymounas ammecmayusl
B mepBoM cemecTpe mpW yCIOBHUW 3alIUTHI CTYACHTOM BBITIOJHEHHBIX JIA00OPATOPHBIX
pabot u cnaun KoymokBuyMoB Nel u Ne2 (ounast popma 0OydeHHUs1) UM KOHTPOJIbHOW pabOoThI
Nel (3aounast ¢popma oOydeHHUs) CTYIAEHT JOIMYCKAaeTCs K cladye 3auera. 3a4yeT MPOBOJUTCS B
NUCbMEHHOW MM YCTHOW (QopMe, BKIIOYACT IOJATrOTOBKY, OTBETHl S5K3aMEHYEeMOIo Ha
TEOPETUYECKHE BOTIPOCHI, TIO €r0 HTOTaM BBICTABIISICTCS OIICHKA «3a4TE€HO/HE 3a4TECHOY.
Bonpocsl! k 3a4eTy 10 JUCHMIIJIMHE!

1.  Kucnble U OCHOBHBIE COJIM, UX IOJIyU€HHUE B KOHKPETHBIX CHCTEMax, pacyeThbl MO
YPaBHEHUSIM COOTBETCTBYIOLUX PEAKIUH.

2.  dakTopHl, BIHUSIONNE Ha CKOPOCTh XUMHUECKUX PEAKIIUH.

3. 3akon pneiictBus Macc. OCOOEHHOCTH €ro NpPHUMEHEHHs K peakuusiMm B

TeTepOreHHBIX CUCTEMaX.
4.  KoHCTaHTa CKOPOCTU XUMHYECKOH PEaKIIHH.
5.  Pacuer u3meHeHHsI CKOPOCTH peaklMK MTPU U3MEHEHUN KOHIEHTPALUN 1 JaBICHHUS.
6. BunusgHue Temmeparypbl Ha CKOPOCTh XUMHuUecKkuX peakuuil. IlpaBuno Banr-

Pacuer u3MeHEHUs1 CKOPOCTH 110 U3BECTHOMY KO3((HUIIMEHTY CKOPOCTH U 0OpaTHO.

8.  CocrosiHIE XUMHUYECKOTO PABHOBECHSI.

9. Koncranra paBHOBecus. PacdyeT KOHCTaHTBI paBHOBECHsSI IO HCXOJHBIM H
PaBHOBECHBIM KOHIIEHTPAIUSIM U 00paTHO.

10. TIlpunuun Jle-lllatenve, ompenereHue cIABUTAa paBHOBECUS B CHCTEMax IpH
W3MEHECHHUU TEMIIEpaTyphl, HOaBJICHUS M KOHLEHTpauui. IIpuMeHeHne K TreTeporeHHBIM
CHUCTEMaM.

11. KBaHTOBBIE UnClIa KaK XapaKTEPUCTUKH COCTOSIHUS HJIEKTPOHOB B aTOME.

12. Tlpunauun Ilaynu.

13. DnexTpoHHBIC U NEKTPOHHO-Tpaduueckue GopMyIIbl FIIEMEHTOB.

14. Tlopsnox 3amojHEHWs MOAYPOBHEW. MakCHUMalbHOE YHCIO JJIEKTPOHOB Ha
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MOyPOBHSIX.

15. ATtomHas snekTpoHHas opoutanb. [lopsiok 3amonHenust opouTaneil Ha MoaypoBHE.

16. IlIpaBmio XyHJa, €ro WUTFOCTPAIHs HAa KOHKPETHBIX IpUMepax.

17. 3uHaueHUs KBAHTOBBIX YKCEI JUISI SJIEKTPOHOB B aTOMaX KOHKPETHBIX 3JIEMEHTOB.

18. OObsicHeHUE MPUUUHBI TEPHOAMYECKOTO U3MEHEHHS CBOMCTB 3JIEMEHTOB Ha OCHOBE
CTPOECHHS UX aTOMOB.

19. HaxoxaeHue dJieMeHTa 0 0OCOOCHHOCTSIM CTPOCHUS €r0 JIEKTPOHHON 00OJIOUKH.

20. OcHOBHOE M BO30YKJIEHHOE COCTOSTHHE aTOMOB.

21. CnocoObl BBIpaXKEeHUS KOHIIEHTPALIUU PACTBOPOB.

22. Pacyer MOJSPHOCTH U HOPMaJIHHOCTU PacTBOpA IO MAcCOBOH JI0JI€ PACTBOPEHHOIO
BEIIIECTBA.

23. Pacuer u3mMeHeHMs] KOHLIEHTPALUU IPU pa30aBIeHUN PacTBOpA.

24. KomraTuBHBIC CBOMCTBA PACTBOPOB.

25. KonuuecTBeHHbIE XapaKTEPUCTHKHU MPOIECCA ANEKTPOIUTUYECKON TUCCOLUAIUY.

26. 3amauu HA 3aKOH pa30aBJICHHUS.

27. CnocoObl cMeleHUs] paBHOBECHS IIPOIIECCOB ANEKTPOIUTUIECKON JTUCCOLUAIIH.

28. YcrnoBus HEOOPATUMOCTH MOHHBIX PEAKITHIA.

29. HonHOE NMPOU3BEICHUE BOIBI.

30. BomopoaHbIii TOKa3aTeNb.

31. Pacuer u3menenns pH 1o n3MeHeHUIO KOHIEHTpauuii nonos H' u OH .

32. Pacuer BemmumHBl pH pacTBOpPOB KHCIOT M OCHOBAaHMHA C HW3BECTHOM
KOHIIEHTpaIUECH.

33. T'maponu3 coneid, MOJEKYISpHBIE H MOJIEKYJISIPHO-HOHHBIE YPaBHEHUS THAPOIIH3a.

34. JIBmxyIas cuiia TUIPOIHU3a

35.  OcHOBHBIC CITy9ad THAPOIIN3A COJICH.

36. CremneHb U KOHCTaHTa THIPOIH3A.

37. V3meHeHus BennyuHbI pH pacTBOPOB couieil B pe3yapTaTe THAPOIIN3a

38. BrimaseHue B 0CaJloK T'MIPOKCUAOB U OCHOBHBIX COJIel MpU OOMEHHBIX PEaKIUsAX
MEXY COJSIMH C TUAPOITUIYIOIIUMICS HOHAMHU.

39. Komnouansie pacTBOPHI (30711 ), UX OTIUYHS OT HCTUHHBIX. CTPOSHUE MUIIECIUIHI.

40. Hammcanue ¢GopMysT MHIIEIUT 30JI€H, IMOJYYEHHBIX KOHJIEHCAIMOHHBIM METOJIOM B
M3BECTHBIX YCIOBHSIX.

[Tpu HamM4MM 3aUeTa MO UTOTaM TEPBOTO CEMECTPa M MPU YCIOBUH 3aLIUTHI CTYACHTOM
BBITIOJTHEHHBIX J1A00pAaTOPHBIX paboT U caayu KooKBUyMOB Ne3 u Ned (ounas ¢opma
00y4eHus1) WM KOHTPOJIbHOU paboThl No2 (3aounas opma 0Oy4deHHsS) BO BTOPOM CEMECTpE
CTYZEHT JIOIYCKaeTcs K cJjaue dK3aMeHa

B kauecTBe MpOMEKYTOUHOM aTTECTAIIUH BO BTOPOM CEMECTPE MPOBOIUTCS MUCHMEHHBIH
WIA YCTHBIM DJK3aMe€H, KOTOpBIM BKJIIOYAET MOJATOTOBKY, OTBETHl 3K3aMEHYeMOro Ha
TEOPETUYECKHE BOTPOCH U PElIeHNE M 3a1ad. [1o uToram sKx3aMeHa BBICTABIISIETCS OI[CHKA.

Bonpocs! k 3k3aMeHy 10 IMCHUILIMHE:

1.  ®axTopsl, BIUSIOUINE HA CKOPOCTh XUMUYECKUX PEAKIIUI.

2. 3akon pneiictBus Macc. OCOOEHHOCTM €ro NpPHUMEHEHHS K peakiusM B
TeTepPOreHHBIX cucTeMax. KOHCTaHTa CKOPOCTH XHMUYECKON peaKIii.

3. Pacuer u3aMeHeHHs CKOPOCTU PEAKLUU PH U3MEHEHUH KOHIICHTPALUN 1 JJaBJICHUSL.

4. BinusHue TemmepaTypbl Ha CKOPOCTh XHUMHYECKHX peakUHuid. YpaBHEHUS
Appennyca u Bant-T'odda. Pacuer m3meHeHHS CKOpPOCTH TO H3BECTHOMY KOA(PQPHUIMEHTY
CKOPOCTH M 0OPATHO.

5. DHeprusi akTUBAIUU.

6.  CocrossHue xuMuueckoro papHoBecusi. KoncTanTa paBHOBecus. PacyeT KOHCTaHThI
paBHOBECHSI 10 MICXOJHBIM M PAaBHOBECHBIM KOHIICHTPAIUSIM B 00paTHO.

7.  Tlpuamun Jle-lllatenbe, ompeneneHue caBUTa paBHOBECHS B CHCTEMax IIpH

U3MCHEHUU TEMIepaTypbl, [aBICHUA U KOHLEHTpauuu. IIpuMeHeHHe K IeTepOoreHHbIM
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CHUCTEMaM.

8.  TemoBoi »ddexr xummueckoir peakiuu. 3akoH ['ecca W CIeACTBUS W3 HETO.
CranpapTHas TersoTa oopa3oBaHus U €€ UCIIOIb30BaHKE MIPU PacdeTax TEIUIOBBIX 3((EKTOB.

9.  TlonsTue 00 PHTPOIUH.

10. AToMmHas 3IEKTpOHHAsI OPOUTATID.

11. KBaHTOBBIE UKCIIa KaK XapaKTEPUCTUKH COCTOSIHUSA HJIEKTPOHOB B aTOME.

12.  DnexTpoHHBIE U ANEKTPOHHO-TpapuuecKue GopMyIbl FIIEMEHTOB.

13. Tlpunnun [Taymm.

14. IIpaswio XyHza, €ro WUTIOCTpALMs HA KOHKPETHBIX IPUMEPAX.

15. TIlopsanoxk 3amoiHeHMs NOAYpoBHEH. MakcumanbHOE 4YHCIO 3JIEKTPOHOB Ha
MOypPOBHSIX.

16. TIlopsanok 3amnosnHeHus opOuTaiell Ha MOAYpOBHE.3HAUCHMsI KBAHTOBBIX YUCEI JUIS
AIIEKTPOHOB B aTOMaX KOHKPETHBIX JIEMEHTOB.

17. OObsicHeHUE NPUUMHBI IEPUOJUUECKOTO U3MEHEHHS CBOMCTB 3JIEMEHTOB Ha OCHOBE
CTPOCHUS MX aTOMOB.

18. HaxoxnaeHue 31eMeHTa [0 0COOEHHOCTSM CTPOEHUS €TI0 AJIEKTPOHHON 000I0UKH.

19. OcHoBHOE U BO30YXJIEHHOE COCTOSIHUE aTOMOB.

20. Dneprus MoHHU3ALMM, €€ U3MEHEHHE Yy 3JIEMEHTOB NEPUOJUYECKOM CHCTEMBI IO
TpyIIaM U Meproiam.

21. DneKTpoOTPULATENBHOCTh 3JIEMEHTa, €€ 3HaueHue /I INpeAcKa3aHus Tuma
XUMHYECKOU CBS3U.

22. llpupona XUMHUYECKOH cBA3H. Bl XUMUUECKO CBA3H.

23. KoBaneHTHas CBs3b, MeXaHW3M e€¢ 0Opa30BaHUS, OCHOBHBIC CBOICTBa, CBS3b
KOJINYECTBA 00pa3yeMbIX KOBAJIEHTHBIX CBS3€H CO CTPOEHUEM JIEKTPOHHON 000I0UKH.

24. HenonsipHas ¥ MOIsIpHAsi KOBAJICHTHAS CBSA3b, G - M T -KOBAJICHTHBIE CBS3H.

25. T'mOpuanzanus cBsseil.

26. JIumonbHBIA MOMEHT.

27. KoopauHalMoHHas CBs3b, €€ OOIHOCTh U Pa3INyusl ¢ KOBAJICHTHOM.

28. VouHas CBS3b, MPUYMHBI BOSHUKHOBEHHS M OCHOBHBIE CBOWCTBA.

29. BojopoaHas cBs3b, YCIOBHs €€ BO3SHUKHOBEHUS, €€ CHJla M BIUSHHE Ha CBOMCTBA
BEIIECTB.

30. AwmopdHOe U KPUCTAITNYECKOE COCTOSIHUS TBEPBIX TEll.

31. Buugel xuMuyecko cBsizu B kpucramuiaX. OCOOCHHOCTH CTPOCHHS M CBOWCTB
ATOMHBIX, HOHHBIX U MOJIEKYJISIPHBIX KPUCTAJIIOB.

32.  CnocoObI BBIpaKeHHUST KOHIIEHTPAIIH PACTBOPOB.

33. MongpHass ¥ HOpMajbHas KOHIIEHTPALMH, UX B3aWMOCBS3b JUISI PAacTBOPOB
OCHOBAaHMH, KUCJIOT U coyieil. PacdueT MOJISIPHOCTH M HOPMAIIBHOCTH PacTBOpa MO MACCOBOM J10J1€
pPacTBOPEHHOI'O BEIIECTBA.

34. Pacyer u3MCHEHHSI KOHIICHTPAIMH TIPH pa30aBJICHUN PacTBOpA.

35. KomnurarusHele cBOWcTBa pacTBOpoB. 3akoHbl Paynsa u Baut-I'odda.

36. M3oroHMYECKHI KOXPPHUIHEHT U er0 PU3MUECKUI CMBICI.

37. KonuuecTBeHHbIE XapaKTEPUCTUKU IPOLECcca DIEKTPOJUTHUECKON JIMCCOLUAIIH.
3amaun Ha 3aKOH pa30aBIICHHS.

38. CnocoObl cMeleHHs] paBHOBECHS IPOLIECCOB AIIEKTPOIUTHIECKON TUCCOIHALINY.

39. VYcnoBus HEOOPATHMOCTH MOHHBIX PEAKITHA.

40. HonHOe Mpou3BeACHNUE BOIBI.

41. Bopopoanslii mokazatenb. Pacder m3meHeHuss pH 1mo m3MeHEHHIO KOHIIEHTpaIuit
wonos H* u OH . Pacuer Benmuunbl pH pacTBOpPOB KHCIOT M OCHOBAHMI C H3BECTHOM
KOHIIEHTpaIUEH.

42. Tuaponu3 cojeil, MOJEKYJISIpHbIE M MOJIEKYJIIPHO-UOHHBIE YpaBHEHUS THIPOJIN3A.
JBroKyiasi cuia ruapoaums3a.

43. OcHOBHBIE CITyyaH THAPOJIHM3a COJICH.
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44, CreneHb U KOHCTaHTa TUAPOIIU3A.

45. H3menenus BenuunHbl pH pacTBOpoB coell B pe3yibTaTe I'HIpoIn3a.

46. BeimageHue B 0CcaZioK THIPOKCUIOB U OCHOBHBIX COJIEH MPH OOMEHHBIX PEaKIHIX
MEXY COJSIMH € TUAPOIU3YIOIIUMUCS HOHAMHU.

47. KosmnouaHsle pacTBOPSHI (30J11), UX OTJIMYMS OT UCTUHHBIX.

48. JInodunpHbie U TMO(POOHBIC 30JIH.

49. VYcnoBus yCTOMYMBOCTH KOJUIOMIHBIX pacTBOPOB. CIIOCOOBI KOAryJISIINH 30JICH.

50. Crpoenue wmunemnsl. Hanucanue ¢opmyn wmunemn 30i1ed, IOITY4EHHBIX
KOHJICHCALIUOHHBIM METOJIOM B U3BECTHBIX YCIIOBUSX.

51. XKectkocts Boasl. E€ Bnusinue Ha a3pexTuBHOCTH MOKOIIUX cpencTB. OOpazoBaHue
HakuIu. ENMHUIBI H3MepeHus )KECTKOCTH.

52. KapOonatHas u HekapOOHaTHas JKECTKOCTb. BoO3HUKHOBEHHE KapOOHATHOM
KECTKOCTH.

53. Omnpenenenue odmel 1 KAPOOHATHOM KECTKOCTH METOIaMH TUTPOBAHUS.

54. Pacuer BelMYMHBI )KECTKOCTH 110 U3BECTHOMY COAEPKAHUIO COJIEH MIIM KaTUOHOB U
aHHOHOB B BOJIE.

55.  OcCHOBHBIE CIIOCOOBI YCTPAHEHHUS >KECTKOCTH. TepMHYECKU METOJA YMSATYEeHHUS.
M3BeCTKOBBII M  H3BECTKOBO-COAOBBIM MeTOIbl yMsryeHus. IMoHOOOMEHHbIE CIOCOOBI
YMSITYEHUS! U 00€CCONUBaHMSI BOJIBI.

56. Pacuer xosmyecTBa OCaJgKa WM yMATYUTEINS MO U3BECTHBIM BEJIMYMHAM HUCXOAHOM
Y OCTaTOYHOM KECTKOCTU U OOpAaTHO.

57. Peakuuu OKUCIIEHUS - BOCCTAHOBJIEHUS, UX YPAaBHUBAHHE METOJAaMH 3JIEKTPOHHOTO
OaslaHCca WM 3JIEKTPOHHO-UOHHBIM.

58. OcHoBHBIE CTIOCOOBI MOTyYeHUs MeTaII0B. MeTtamnorepmus. 'naporepmus.

59. CBs3p pu3HYECKHX CBOWCTB METAIIOB C 3JIEKTPOHHBIM CTPOCHHEM MX KPHCTAILIOB.

60. 3aKOHOMEpPHOCTH psAJa HAIPSHKECHUH METaJIIOB.

61. BsauMmoueiicTBUE METALIOB C BOJIOW M KUCIOTAMHU.

62. Peaknuu MeTaisioB ¢ KOHIIEHTPUPOBAHHOW CepHOM KHCIOTOW. [IpuunHbl pazmuuuns
OKHUCJIUTEIbHBIX CBOMCTB Pa30aBIE€HHON U KOHIICHTPUPOBAHHOM CEPHON KHUCIIOTHI.

63. Peaknum MeTaymioB ¢ a30THOM KUCJIOTOM B 3aBHCHUMOCTU OT €€ KOHILIEHTpPAluH U
AKTUBHOCTH METaJlIa.

64. Pacuer oObeMa BBLIEIAIOIIETOCS Tra3a IO MaccaM pearupyrolmx MeTauia |
KHUCIIOTBI.

65. BzaumopeiicTBHE METAIOB C pacCTBOPaMH IIETO0YEH.

66. Pacuer coctaBa CMecH METaIOB MO KOJUYECTBY BBIICITUBIICTOCS Tra3a IpH
pEaKUy CO MIETOUBIO NN KUCIOTOM.

67. TampBanmueckuii osmemeHT. [lpomeccel Ha amekTponax. Pomb  mopucToi
NIEPETOPOJIKH.

68. IlonsTHE 00 ICKTPOJHOM MOTEHITHAIIE.

69. Bogopoausiii anektpos. CTaHgapTHBIE JIEKTPOAHbIE MTOTEHIIMAIBI METAIIOB U PSJ
HaIpsKEHUN.

70.  Kopposust MeTaiioB U (akTopsl, BIUSIOLINE Ha €€ IPOLecC.

71.  XuMuyeckas M 3JE€KTPOXUMHUYECKAst KOPPO3Us. AHOJHBIN U KaTOAHBIN MPOLIECCHI.

72. BzaumojeiicTBue MeTalsla C KHCIOTOM B NPHCYTCTBHE COJM MEHEEe aKTHBHOIO
MeTaJljia UM IpU KOHTAaKTe ¢ 00Jiee aKTUBHBIM METAJLJIOM.

73. Kopposus noj neiictBrueM HepaBHOMEPHOW a’parvy U OTyKJAI0IIHUX TOKOB.

74. Knaccudukaius crmocoO0B 3alUTHl METAIUIOB OT KOPPO3HUH.

75. AHOJAHBIE M KAaTOAHBIE METAINIMYECKUE MOKPBITHS, IPUMEPBl TAKUX MOKPBITUN Ha
xKerese.

76. Peakiuu Ha 3JIEKTPOAAx MpU KOPPO3UU METalIa C MOKPHITUEM WM C IPUMECSIMHU B
pas3INYHBIX Cpeaax.

77. IlporekTopHas 3allMTa U JIEKTPO3ALIUTA.
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78. JlerupoBaHue cTaiu.

79. OOmas  XapakTepUCTHKa  BO3AYIIHBIX  BKymUX  BemectB.  OcCHOBHBIE
NPEJCTaBUTENIM BO3AYIIHBIX BSDKYIIMX BemecTB. OCOOCHHOCTH NPUMEHEHHUS BO3/YIIHBIX
BSDKYILIMX BEIECTB.

80. Pacuersl Mo peakysiM MoyuyeHHs U TBEPACHUS BSOKYIIUX.

81. BosaymHas n3BecTh: ChIpbe, peakius mnpu obxure. IIporecc rameHuss W3BECTH.
CocTtaB M CBOMCTBa HErameHOW M THAPATHOW M3BECTH, peaklus TBepAcHUs. Poip mecka B
M3BECTKOBBIX PACTBOPAX.

82. T'umcoBble BSDKyIIME, BIMSHUE YCIOBUH OOXHra Ha WX COCTaB M CBOWCTBA.
TBepaeHue momyBOAHOTO THIICA.

83. MarHe3uanbHbIi IIEMEHT, €ro MoJy4eHue, TBEpACHHE U TpuMeHenue. Gudponur.

84. Xwunkoe cTekio, criocoObl OIYYeHHUS, MOy Ib PEAKLIUH TBEPACHUSL.

85. TlopTiaHaueMeHT: ChIphe AJIs €r0 MOTYYCHUS U XUMUYECKHE PEaKIH PH 00KHTe
CBIPbEBON cMecH. MUHEpaIOTHUECKH COCTaB KIMHKEPA.

86. Peaknum npu TBEpACHMM NOPTIaHIUEMEHTa. Ponb 100aBKM THIICA, peaKIus
00pa3oBaHUs STTPUHTHTA.

87. Pacuer MHHEpPaJIOTHYECKOTO COCTaBa KIMHKEpa MOPTIAHIIEMEHTA 110 U3BECTHOMY
XMUMHYECKOMY COCTaBY WJIM 10 KOJMYECTBY MPOJYKTOB TBEPACHHUS.

88. Kiaccupukanust mporeccoB KOpPpo3uu OCETOHA, TPHUTOTOBICHHOIO Ha OCHOBE
NOpTIaHALEMEeHTa. MeXaHN3M pa3pyleHus IPH Pa3INUHbIX THIIAX KOPPO3HH.

89. IlymmonanoBble 100aBKM, WX BIMSHHE Ha TBEPACHHE M CBOWMCTBA BSDKYIIUMX Ha
OCHOBE TTOPTJIAaH/ILIEMEHTA.

90. T['MICOIEMEHTOIYIIIONIAHOBBIE BSDKYIIUE, UX COCTaB, MOJIyYeHHE U TBEPACHHUE.

91. TI'MMHO3eMHCTBHIA LIEMEHT, €ro MOJIyuyeHHe, TBepJeHHE, BaKHEWIINe CBOWCTBA U
ycnoBus npuMeHeHrs. OTINYus TIIMHO3EMHUCTOrO IIEMEHTa OT MOPTIAHIIEMEHTa 10 COCTaBy,
yCIOBHUAM 00KHra, CBOMCTBaM, CTOMKOCTH KaMHS.

92. OOmme cBoicTBa cnupTOB M (eHomoB. Peaknum perumparan CIHPTOB.
[Tony4yenue penomna.

93. ®opmanbaeru, ero Moxy4YeHue U OCHOBHBIE CBOICTBA.

94. Tlonumepbl, XUMHUYECKOE 3BEHO, CTeNeHb NoiauMmepusanuu. Pacuer cpennei
MOJISIPHOM MacCHI 110 CTENIEHH MOJTMMEPH3AIHH.

95. llemHas mosMMepu3alUs M CTyNEHYaTas MOJIMMEpH3alus, TMpOoTEKaromas ¢
BBIJICJIEHUEM HHU3KOMOJIEKYIISIPHOTO TPOJYKTa (IO THUITY MOJUKOHIEHCANN) U 0e3 BBIICICHHS
HU3KOMOJIEKYJISIPHOTO IPOIYKTa.

96. MexaHM3M  paJAMKAIBFHOW  IMOJMUMEpPU3allM  MOHOMEPOB  BHHWIJIOBOTO |
JTMBUHUIIOBOTO PSIOB.

97. TlonmdTHiIeH, OCOOEHHOCTH €ro TEPMOMEXaHWYECKUX CBOWCTB. XHUMHUYECKas
UHEPTHOCTbH MOJIMATUJICHA, €€ TIPUYMHBI U HKOJIOTHUECKON 3HaYEeHHUE.

98. [losmmnponwuieH, MOJIy9eHUEe, CBOMCTBA U TIPUMEHEHUE.

99. TlonMXJOPBUHUII: MOJYYEHHE, CBOMCTBA U IPUMEHEHHUE €T0 B CTPOUTEIILCTBE.

100. Tlomyuenue momuTeTpa@TOpITHIIEHA, OOMIAast XapaKTEPUCTHKA €T0 XUMHYECKHX H
TEPMOXUMHUYECKUX CBOMCTB.

101. TlomwmcTHupod, MoxydeHue, CBOWCTBA U TPUMEHEHHE.

102. JIueHOBBIE YIIIEBOJOPO/IbI, X MOTUMEPHU3ALIHSL.

103. ByraawmeH, ero moixy4eHUE U3 dTAHOIA.

104. TlomyueHue pe3uHBHI.

105. denondopmanbaerugabie cMoibl. [lomydeHne HOBOJAYHOW M PE30JBHBIX CMOJI.
Pe3urtsl.

106. Tlomydenue naBcaHa.

107. TepmomacTUYHBIE U TEPMOPEAKTHBHBIC TOJIMMEPDI, TPUMEPHI UX MOITYYCHHSL.

108. Tpu ¢u3nUecKuX COCTOSIHUSI JIMHEWHBIX IOJIMMEPOB. BBICOKOAMacTHYECKOE
COCTOSIHUE.
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109. Oco0eHHOCTH TOJMMEPOB TMPOCTPAHCTBEHHOTO CTPOSHHUSI 10 OTHOUICHUIO K
HarpeBaHHIoO.
110. [ectpykuus HOIMMEPOB, €€ THIIHI.

7.4, Memoouueckue mamepuanvl, onpeoensowue npoyedypvl OYeHUBaAHUs. 3HAHUL, YMeHUL,
HAasvblko8 U (U1u) onvima OesamelbHOCMU, XAPAKMepusyrowux >5manvl QopMuposansl
KoMnemeHyutl

Ilpoyedypa npomescymounoi ammecmayuu npoxooum 6 coomeemcmeuu ¢ Illonoowcenuem o
meKyujem KOHmMpole U Npomedcymounou ammecmayuu ooyuarwuxcas ¢ DPIBOY HUY
«MICY».

ATTecTanMOHHBIC UCTIBITAaHUS B (hOpMe dK3aMeHa MPOBOATCS MPEroaBaTesieM, BeIyIIuM
JICKIMOHHbIE 3aHATHS MO JaHHOW aucuuiuinHe. [IpucyTcTBHE NOCTOPOHHHMX JIMI[ B XOJIE
NPOBEICHUS ATTECTAIIMOHHBIX HCIBITAHUN 0€3 pa3pelieHus] peKTopa WM HPOpeKTopa He
JOTTyCKaeTcs (3a UCKII0YEHHEM PAaOOTHUKOB YHUBEPCUTETA, BBIMOIHSIOMINUX KOHTPOIUPYIOLIUE
(GYHKIIMM B COOTBETCTBUU CO CBOMMH JIOJDKHOCTHBIMHU OOSI3aHHOCTSIMH). B cimydae orcyrcTBHS
BEIyLIEro TperojaBarensi aTTeCTAllMOHHBbIE HCIBITAHUS MPOBOASTCA IpernojaBaTelieM,
Ha3HAYCHHBIM TUCHMEHHBIM PACIOpsDKEHUEM 110 Kadepe.

WuBanuabpl ¥ WA ¢ OTPaHUYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBS, HMEIOIINE HAPYIICHUS
OTIOPHO-JIBUTATEIIFHOTO  amiapara, JOIMYCKAIOTCS Ha AaTTeCTAllMOHHBIE WCHBITAHUA B
COTIPOBOXKACHUH aCCUCTEHTOB-COMPOBOXKAAIOIINX.

Bo Bpemst aTTecTallMOHHBIX HCIIBITAHUNA O0YYaIONIUECs] MOTYT MOJIh30BATHCS MPOTPAMMOI
yueOHOM NUCHUILUIMHBI, a TaKKe C pa3pellieHus MpernojaBaTelis CIPaBOYHOM M HOPMATUBHOMN
JUTEPATYPO, KATBKYIATOPaMHU.

Bpewms moAaroToBku oTBeTa Mpu ciadye SK3aMeHa B YCTHOM (popMe TOIKHO COCTaBISATh HE
MeHee 40 MUHYT (110 KeJIaHHUI0 00y4Yarolerocs OTBET MOXKET ObITh 10CPOUYHBIM). Bpems oTBera
— He Oonee 15 MHUHYT.

[Tpr TOATOTOBKE K YCTHOMY DJK3aMEHY 3K3aMEHYEeMbIH, KaK MPaBUJIO, BEJIET 3aliCH B
JUCTE€ YCTHOTO OTBETa, KOTOPBIM 3aTeM (MO0 OKOHYaHMM JK3aMEHa) CAaeTcs SK3aMeHaTopy.
DK3aMEeHATOpy TNPEAOCTABIISCTCS TMPaBO 3a7aBaTh HK3aMEHYIOIEMYCS JIOTIOJHHUTEIbHBIC
BONPOCHl B paMKax MPOTrpaMMbl JUCHUIUIMHBI TEKYIIEro ceMecTpa, a TakkKe, MOMUMO
TEOPETUYECKUX BOMPOCOB, JIaBaTh 33Jla4H, KOTOPBIC U3YYATNCh HA IPAKTHYCCKHUX 3aHATHSIX U B
paboTe HaJl KypCOBBIM MIPOEKTOM.

OrneHka pe3yabTaTOB YCTHOTO aTTECTAIMOHHOTO UCTIBITAHUS OOBSIBISCTCS OOYyJaIOIIMMCS
B JICHb €T0 MPOBEICHUSI.

8. IlepeueHb OCHOBHOIi M OTOJHUTEIbHON YUeOHOM JUTEPATYPbI, HEOOXOAMMOIi 1J1s1
OCBOCHUS JHCUHUILINHBI

Ne | HammenoBanue | ABTOp, Ha3BaHUE, MECTO KomnuectBo Yucno
I/T1 | AMCUMILINHGI B | HU3JaHUS, U3JaTEIbCTBO, AK3EMIUISIPOB obyJaronmxcs,
COOTBETCTBHH | TOJ M3JIaHUs Y4eOHOU U MEeYaTHBIX U3JIaHUI OJIHOBPEMEHHO
C y4eOHBIM y4eOHO-METOTNICCKOM H3YJaroNTuX
TJIAaHOM JIUTEPaTyphl, JTUCUUTUIUHY
KOJTMYECTBO CTPAHUI]
1 2 3 4 5

Ocnoenas numepamypa

HTB MI'CY
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1 Xumus

Cunopos B. U., [TnatonoBa
E. E., Huxudoposa T. IT.
O6mas xuMus: Y4eOHHK.
— M.: Uzn-Bo ACB, 2011.
—-312c.

164 25

2 Xumus

Kopsitun A. A., Msacoenos
E. M., bensuioa T. I'.
3amayHuK 110 XUMHH C

OTBETAMH U PEIICHISIMH KO

MHOTHM BOTIPOCaM H
3amavaM: yaeOHOe TIocoOHe.

—M.: U3n-B0 ACB, 2011. —

167 c.

18 25

3bC ACB

3 Xumus

Cracpy H.®. CripaBo4HUK IO
oOmIelt m HeOpraHMIECKON
XUMUH [ DJIEKTPOHHBIN
pecypc]: yae6HOe mocoome

Pesxxum nocryma: 25

chttp://www.iprbookshop.ru/34718.—
3BC «IPRbooks», o mapo:ro

Hononnumenvnasn numepamypa

HTb MI'CY

Xumus

Cunopos B. U., [Inatonosa
E. E., Huxudoposa T. I1.
O6mas xuMus: Y4eOHHK.
— M.: U3n-80 ACB, 2012.
—-312c.

12 25

5 Xumus

Cunopos B. 1., IlnatoHoBa
E. E., Hukudopona T. I1.
OOmas XumMusi: Y4eOHUK.
— M.: U3n-80 ACB, 2010.
-312c.

12 25

6 Xumus

KopsiTun A. A., Mscoenos
E. M., bempnioBa T. T'.
3aavyHMK 10 XUMUH C

OTBETAMH U PEIICHISIMUA KO

MHOTHM BOIIPOCaM H
3a/1a4aM: yuebHoe mocobue.

— M.: U3a-Bo ACB, 2010. —

167 c.

12 25

7 Xumus

I'muaka H.JI. 3agauu n
YIpa>KHEHHs 10 00mIel
xumun. — M.: KHOPYC,
2012. - 240 c.

12 25

9. IlepeueHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTEepHeT»
(nanee — cerb «MHTEPHET), HEOOXOAUMBIX JIJIs1 OCBOCHUS U CIUIIUHbBI

Haumenoanue pecypca cetu «IHTepHET» DIIEKTPOHHBINA anpec pecypca

«Poccniickoe 0bpazoBanuey - heaepaabHbIi MOPTaT http://www.edu.ru/index.php

Hayunas snexTpoHHast 6n0nuoreka

http://elibrary.ru/defaultx.asp

OnexkrponHas bubnmoreunas cuctema IPRbooks

http://www.iprbookshop.ru/

denepanbHas YHUBEPCUTETCKAs KOMIIBIOTEPHAS CETh http://www.runnet.ru/
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Poccun

WNndopmarnmonnas cuctema "EmmHOoe OKHO 1OCTyma K

Y http://window.edu.ru/
00pa3oBaTeIbHBIM pecypcam

Hayuno-texuuueckas oudanorexka MI'CY http://www.mgsu.ru/resources/Biblioteka/

«XHMUK» CalT O XUMUU http://www.xumuk.ru/

http://www.mgsu.ru/universityabout/Strukt

pasnen «Kadenpsr» Ha odunuansaoM caiite MI'CY ura/Kafedri/Obchaya_himiya/

Kypnan «XuUMHUsI 1 XUMHUK http://chemistry-chemists.com/

10. MeToauuyecKue YKa3aHus AJsd oﬁyqammnxm 0 OCBOCHHUIO JTUCHMITIIUHDBI

B mpornecce 00ydeHuss mpUMEHSIOTCST 00pa3oBaTeIbHbIE TEXHOJIOTHH, 00ECIIEYMBAIOIINE
pa3sBUTHE KOMIIETEHTHOIO IOJIXOAa, (OPMHUPOBAHMS Yy CTYACHTOB KYyJIbTYPHBIX U
npodeccuoHanbHbIX KomneTeHunid. OOpa3oBaTenbHble TEXHOJIOIHMH PEAIM3YIOTCS Yepe3 Takue
dopMbl  OpraHuzanuM y4eOHOro Ipolecca, Kak JIeKLIUH, Ja0opaTopHble 3aHATUS U
camoctosiTennbHast pabora. Kpome BBOIHBIX M OO030pHBIX JIEKIMH CIEIyeT HCIOIb30BaTh
npoOjeMHble JISKUUM U JeKUuu-auaioru. Ilpu 3TOM nekrop, AoKiagbiBas HPOOIEMHYIO
CUTYallMI0, aKTUBU3UpPYeT mporecc oOydeHus. IIpoOieMHbIE JEKIMM CUYHTAIOTCS HamOosee
ONTUMAJILHBIMU ISl y4eOHOro Ipoliecca, Tak Kak oOpa3oBareibHas AEATENbHOCTb UMEET B
CBOEH OCHOBE pelIeHre MPoOIeMHbIX cuTyanuil. B pe3ynbrate nuanora jgekTopa ¢ ayJuTOpUei
y CTYIEHTOB pa3BHUBAETCSl MBILIUICHUE, I03BOJIAIONIEe H30€KaTh I[AaCCUBHOIO BOCIPUSATHS
uH(pOpMallUUl U COJEHCTBOBATh CBOOOJHOMY OOMeHy MHEHUAMHU. [y pa3BuTus 00pa3zHOro
MBILIEHHS Y CTYJ€HTOB HEOOXOAMMO UCIOJIb30BaTh MYJIbTUMEIUITHOE COIIPOBOKICHUE JIEKIIUH
U BUJEOMaTEpUAJIOB.

Jlns mpenofaBaHusl U M3y4YeHUs JUCLUIUIMHBI MOTYT OBITh MCIIOJIb30BaHbI CIeAYHOIINe
METOIMYECKHE PEKOMEH AN
1.  TouHo cnenoBaTh paboueil mporpaMMe TUCIHUIIINHBI.

2. Ha mnepBoM 3aHsTHM 1O JaHHOW Yy4eOHOW MUCIUIUIMHE HEOOXOIUMO O3HAKOMHUTH
CTYACHTOB C TIOPSIIKOM €€ W3YyYeHUs], PACKPBITh MECTO U POJb AUCLUUIUIMHBI B CUCTEME HAyK, €€
MPAKTUYECKOE 3HaYEHHE, JOBECTH /10 CTYACHTOB TpeOoBaHUs Kadeapbl, OTBETUTH Ha BOIPOCHI.
3. Ilpu mnoAroToBKe K JIEKIMOHHBIM 3aHATUSM HEOOXOOUMO MpoAyMaTh IIIaH €ro
IIPOBEJCHUS, COJAEpKAHUE BCTYMHUTEIbHOM, OCHOBHOM M 3aKJIIOYUTEIbHOM 4YacTH JIEKLUH,
O3HAKOMUTBCSI C HOBHHKaMH y4yeOHOM M METOAMYECKOM JUTepaTypbl, MyOIMKalUsIMU
NEepPUOANYECKON MeYaTy Mo TeMe JIEKIMOHHOIo 3aHATHs. OnpenesnnTh cpeacTBa MaTepUualbHO-
TEXHUYECKOro oOecreueHus! JEKIMOHHOTO 3aHATUS U TOPSJOK UX HCIOJIb30BaHUS B XOJ€
yTeHHsl JeKUuU. [10roTOBUTH TEMBI AJI1 CAMOCTOSITENIbHOM MOATOTOBKH CTYJIEHTAaMU JI0KJIa/10B
U COOOIIIEHUH 110 TeMaTHKe JEKIIMOHHOI0 MaTepuana.

4. B xopze JIEKIIMOHHOTO 3aHATHS MpenojaBaTelb JOHKEH Ha3BaTh TEMY, y4eOHbIE BOIPOCHI,
O3HAKOMUTh CTYJIEHTOB C MEPEYHEM OCHOBHOM M JIOMOJHUTEIBHOW JHUTEpaTyphl IO TeMe
3aHATHA. JKenarenbHO JaTh CTy/IEHTaM KpaTKyl aHHOTALMI0 OCHOBHBIX NEPBOMCTOYHUKOB. Bo
BCTYIUTENbHOH YacTU JIEKUMH OOOCHOBaTb MECTO W pOJb H3y4aeMoW TeMbl B Y4eOHOMH
JTUCIIUIUINHE, PAacKphITh €€ MpakThyeckoe 3HaueHue. Eciaum uutaercs He mepBas JEKUUs, TO
HEOO0X0/MMO yBSI3aTh €e TeMy C Mpeblayliei, He Hapylias JIOTUKH H3JI0KEHHsS Yy4eOHOro
MaTepuaia. PackpeiBas cofepxaHue yueOHBIX BOIPOCOB, aKIEHTUPOBATh BHUMAHHE CTYJIEHTOB
Ha OCHOBHBIX KaTEropusx, SBJICHUSAX U MPOLECCax, 0COOCHHOCTAX MX MpoTeKaHus. PackpriBaTh
CYIITHOCTh M COJEpKaHUE PA3IUYHBIX TOUEK 3PEHUS M HAYUHBIX MOJXOJO0B K OOBSCHEHHIO TEX
WJIN UHBIX SBJICHUN U MTPOIECCOB.

5. HeoOxoaumo cob01aTh pUTMUYHOCTE B TIEpeiadue JICKIIMOHHOTO MaTepHaria.

6. Crnemyer BeIOpaTh ONTHUMAIBHBIM 00BEM JICKIIMOHHOTO MaTepHualia, YTOObI BBITOJHSIOCH
COOTBETCTBUE 00BEMa JIEKIIMOHHOIO MaTepHaja U MaTepuaia il CaMOCTOSTEIbHOTO OCBOEHHUS.
7. Cnenyer apryMeHTHPOBaHO OOOCHOBAaTb COOCTBEHHYIO TIO3MLMIO 10  CIHOPHBIM
TEOpeTUYECKUM BorpocaM. [IpuBoauTs nmpuMepsl. 3a1aBaTh 0 XOAY U3JI0KEHHSI JEKIIMOHHOIO
MaTepuaja PUTOPUUYECKHE BOIPOCH M CaMOMy JaBaThb Ha HHUX OTBET. OTO CIOCOOCTBYET
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AKTUBU3AIMH MBICIIUTEIBHON JEATEIBHOCTH CTYJCHTOB, OBBIIICHUIO UX BHUMAHUS U HHTEpeca
K MaTepuaiy JeKIUH, €€ COIEePKaHHUIO.

8. IlpemomaBarenb JODKEH PYKOBOAUTH pabOTON CTYIEHTOB MO KOHCIEKTUPOBAHHIO
JIEKIIMOHHOTO MaTepHala, MoJ4epKUBaTh HEOOXOIUMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX
MOJIOKEHUH  M3y4aeMOM TeMbl. B  3aKIIOYMTEIbHOM  YacTH  JIGKIMM  HEOOXOJIHUMO
chopMynupoBaTh OOIIKME BBIBOJABI IO TEME, DPACKPBIBAIOLINE COJEp)KAaHUE BCEX BOIPOCOB,
MOCTaBJICHHBIX B JeKIud. HeoOXomumo BBIABIATH Hamboliee OPUTHHAIBHYIO M HHTEPECHO
BOCIPUHHUMAEMYI0 HH(POPMAIIHUIO TIO KYPCY.

9. Ilpm oOBSBIEHHH IUIAHA OYEPEAHOTO JA0OPATOPHOTO 3aHATHS WM KOJJIOKBHYyMa
HEOOXOIUMO JaTh KpaTKWe PEeKOMEHJAlMU MO MOJrOTOBKE CTYACHTOB K JIabopaTOpHOMY
3aHATHUIO I KOJUIOKBUYMY.

10. B xozxe 1abopaTOpHOro 3aHATHUS BO BCTYIUTEIBHOM CIIOBE PACKPBHITh TEOPETUUYECKYIO U
NPAaKTUYECKYI0 3HAYMMOCTh TEMBI JIADOPATOPHOTO 3aHATHUS, ONPEACTUTH MOPSAIOK €ro
IPOBEICHUSI.

11. IIpoBoauth nabopaToOpHbIE 3aHATHS, YYUTHIBas pa300p KOHKPETHBIX IPUMEPOB U3
MPAKTHKU.

12. Tlocne kaxxaoro 1a00paTOPHOTO 3aHATHUS CAENATh COOTBETCTBYIOIIYIO 3allUCh B JKypHaJlaX
yueTa IMOCEIIaeMOCTH 3aHATUN CTYIEHTaMH, BBIICHUTH y CTApOCT Y4YEOHBIX TPYII MPUUHHBI
OTCYTCTBHS CTYJICHTOB Ha 3aHATHUSIX.

13. MakcumanbHOE HCIOJIb30BAHUE COBPEMEHHBIX HMH(GOPMAIMOHHBIX CPEICTB, MEPEXO0J] Ha
AIIEKTPOHHBIE HOCUTEIH KOHTPOJIHHBIX MEPOTIPUSTHIA.

14. HcknroyeHre aBTOMATHYECKOTO 3a4eTa OCBOCHHOTO MaTepuala 3a MOCeleHrne 3aHATUH.

15. MHckmoyeHne — Ha3HAYCHUS  JONOJHUTEIBHBIX  AyAWTOPHBIX  3aHATHH  B3aMeEH
HECOCTOSIBLIMXCSI.

16. TIpoBeneHne 3a4eTHBIX MEPOIPUATHIA HUCKIIIOYUTEIFHO B PAMKaxX U 00bEMax BBIJICIEHHOTO
Oro/1KeTa BpeMEHHU.

17. HckmoyeHne MHOTOKPATHOW CIaud KOHTPOJBHBIX MEPONPHUSATHHA M0 TMPUHIHITY «3a4€T
UJIN «OLIEHKay» [0 YPOBHIO 3HAHUH Ha BpeMsl CJauy 3a4€THOI0 MaTepHasa.

18. B mporecce u3y4eHus: TUCIUILTHHBI IPOBOJINUTCS KOHTPOJb 3HAHUH CTYISHTOB. B miepBom
cemectpe: KommokBuyM Ne 1 (temsl: Kiaccel Heopranmdeckux coenuHeHuid. Kunetuka u
XuMHueckoe paBHoBecue. CTpoeHHe aToma.); KoIokBuyM Ne 2 (tembl: OOuiue cBoMCTBa
pactBopoB. [lucconmanus. I'maponu3. KomtomnHoe cocrosiHMe BeniectBa.). Bo BTOpoMm
cemectpe: koytokBuyM Ne 3 (tembl: JKecTKOCTh BOJBI. OKHCINTEIHLHO-BOCCTAHOBHUTEIIBHBIC
peakuuu. CBolicTBa MeTayuioB); KOJIOKBHUYM Ne 4 (Tembl: OCHOBBI snekTpoxuMuu. Kopposus
METAJUIOB U METOBI 3aIUTHI OT Hee. XUMHUS BSOHKYIIUX BEIIECTB).

19. Ha nexuusx CTyIeHT JOJDKEH OBJIAAETh 3HAHUAMHU 110 PAa3JIMYHBIM pa3/iesiaM XUMHH,
TaKUM KaK DHEPreTHKa XWMHYECKHX pPeakluil, XHMHUYECKass KHHETHKa M paBHOBECHE, OOIIue
CBOWCTBAa pPACTBOPOB, CBOHCTBA METAJJIOB, OCHOBBI 3JEKTPOXUMHH, KOPpPO3HHM METAIJIOB,
HEOpTraHMYECKUE BSDKYIIUE BENIECTBA U IPyTHE.

20. Ha nmabGopaTOpHBIX 3aHATUSAX CTYICHT JOJDKEH 3aKPEHHUTh MOJYYEHHBIE B JIEKIIHOHHOM
Kypce 3HaHHs, a TaKXke IyTeM pa300pOB NMPUMEPOB pEIICHUs 3afad JOOWBATHCS TMOHUMAHUS
CYTH IpeIMeTa, KOTOpble B JaJbHEWIIeM MOMOTYT peliaTb Ha COBPEMEHHOM YpPOBHE BOIPOCHI
CTPOUTEBHBIX TEXHOJIOTHH.

21. CamoctosaTenpHas paboTa CTYACHTOB SIBISIETCS OJHOM M3 BaXXHBIX (opM ydeOHOTO
nporiecca, CIIoCOOCTBYIOMIMX MPUOOPETEHUIO TIIYOOKUX 3HAHWH, TBEPABIX HABBHIKOB M YMEHHIA,
Pa3BUTHIO TBOPUYECKHUX CIOCOOHOCTEH cTyneHTOB. OCHOBHOMN (hOPMOI CaMOCTOSATENILHOM PabOTHI
JUISL CTYJIEHTOB OYHOU (hOpMBI O0yUYEHUS SBISETCS MOATOTOBKA K KOJIJIOKBUYMaM.

11. Ilepeuenb HHGOPMAIMOHHBIX TEXHOJIOTHH, HCI0JIB3YeMbIX PH OCYIIECTBICHUH
o0pa3oBaTeIbHOIO Mpouecca 1o JMCUUIINHE
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11.1.  Ilepeuenv uHGOpMAYUOHHBIX MEXHONIO2UU, UCHOILIYEMBIX HPU  OCYUjeCmEIeHUl
obpazosamenvbHo2o npoyecca

Ne | HaumenoBanue paznena Tema WudpopmannoHHBIE TEXHOJIOTHA CreneHp
n/m JUCTIUTUTAHBI obecnieuernoct (%)
1 |Bce pa3nmenbl TUCIUTUIAHBI Bce Temnbl Hcnonp3oBanue cnaiia-npe3eHTanui 100
JIEKIIMOHHOT'O Kypca [P MPOBEIECHUH JEKIIHOHHBIX
3aHATHI

11.2 Ilepeuens npocpammHozo obecneuenus, UCNONIBLIYEMO20 NPU OCYUWeCMEIeHUU
0bpazosamenvHo20 npoyecca - Hem

11.3. Ilepeuensv unghopmayuoHHbix CNPABOUHBIX CUCTIEM

NudopmaninoHHO-0MOIMOTEYHBIE CHCTEMBI

HaunmenoBanue UBC DIIEKTPOHHBIN afpec pecypca
HayuHas 35ekTpoHHasi OMOIHOTEeKa http://elibrary.ru/defaultx.asp?
DnekTpoHHas OubanoreuHas cucrtema IPRbooks http://www.iprbookshop.ru/
HayuHo-rexuunyeckas 6ubnmmoreka MI'CY http://www.mgsu.ru/resources/Biblioteka/

12. Onucanue MaTepuAIbLHO-TEXHUYECKOH 0a3bl, HEOOXOIMMO¥ /I OCYIIeCTBJIEHUSI
00pa3oBaTeJILHOIO NMpPoIecca Mo JUCHUILIHHE

VYueOHbIE 3aHATHSA 1O JUCHMIUINHE  «XHUMHUSI» mpoBOAATCA B  CICAYIOIIUX

000py/I0BaHHBIX Y4EOHBIX KaOMHETaX, OCHAILIECHHBIX COOTBETCTBYIOUIMM OOOpYIOBAaHUEM U
IpOTrpaMMHBIM O0O€CTIeYeHUEM:

Ne Bun yue6HOTO 3aHTHS HanmenoBanue 000pynoBaHus Ne n HauMeHOBaHME

/I 000pyIOBaHHBIX YICOHBIX

KaOHMHETOB, 0OBEKTOB IS
MPOBE/ICHUSI TPAKTHYECKUX

3aHATHI
1 2 3 4
ayTUTOPUU IS IPOBEACHUS
1 Texwn MOOMITbHBIE (TIEPEHOCHBIC) HAOOPHI 3aHATUIN JIEKIIMOHHOI'O THIIA
JIEMOHCTPAIIMOHHOTO 000y IOBaHUS B COOTBETCTBHH C IIEPCUHEM

ayIuTOpHOTO POHIA

. . 742KMK, 737KMK,
pH-merp cranuonapusiii Santorios PR- 736KMK. T39KMK
2 JlaGopaTopHBIE 3aHATHS 11P11; AxBaguctumsarop JI310; ’ ?

ITepememmuBaroniee ycrpoiictso LS-210 734KMK, 740KMK,
P tee yerp ) JlaGopatopust « Xumumny

[IporpaMmma  cocraBieHa B COOTBETCTBUM ¢  TpeOoBaHusiMH  DenepalibHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa BBICIIErO MPO(EeCCHOHAIBHOTO 00Pa30BaHUs C
Y4€TOM PEKOMEHJAIM ¥ TMPUMEPHON OCHOBHOW 0OOpa30BaTEIbHON MPOTrpaMMOil BBICIIETO

npodeccuoHanpHOTO 00pa3zoBaHusi Mo HampaBieHHto moArotoBku 29.03.04 «TexHomorus
XyJ0’K€CTBEHHOM 00pabOTKH MaTEepUAIIOB.



