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1 Heau u 3a7a4u U3yYeHUs AUCUUIIMHBI (MOTYJIsT).

1.1 leap AUCHUNIHUHBI:

ensitMu  OCBOGHUS JUCUUIUIMHBI SBISIOTCS (OPMHUPOBAHHWE Y CTYACHTOB: OOIIEro
MPEACTABICHUS O XUMHUM, €€ POJM M MECTeé B €CTECTBO3HAHUH; MHUPOBO33PEHUYECKOM,
OOIIETCOPETHUECKON W METOJOJOTHYEeCKOW 0a3bl Il HM3yYCHHs] OCHOBHBIX U CIICIHAIBHBIX
€CTECTBEHHOHAYUHBIX JTUCIUTLINH.

CdhopmupoBaTh 3HaHUST OCHOBHBIX TIOHATUH M 3aKOHOB XMMHH, CBOMCTB H METOJIOB aHAJH3a

MIPUPOTHBIX 0OBEKTOB JIFOOOU CI0KHOCTH, TOHUMAHUE CYTH XUMHUYECKUX MPEBPAIICHUN, YMEHHUI
MPUMEHSTH IMOJTyYCHHBIC 3HAHWSI IPU PEIICHUH MTPO()eCcCHOHATBLHBIX 3a/1a4.

1.2 3agaumn AMCHUIINHBI:
CdhopmupoBath y CTYJEHTOB:

® 3HaHHME OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKUX
MPOIIECCOB;

® YMEHHE KOJIMUYECTBEHHO OTUCATh MPOIIECCHI, COMPOBOKIAIOIINECS U3MEHEHUEM
(hMBUYECKOTO COCTOSIHHSI 1 XUMHUUYECKOTO COCTaBa B CHCTEMaX Pa3IuYHOM CJI0KHOCTH;

® yYMEHHE MPEJCKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHUS UX CTPOCHHUS 1
MIPUHITUIIOB XUMHUYECKHUX TTPEBPAICHHIA,

® 3HaHHE O XUMHYECKHX U (PU3UKO-XUMUUYECKUX (MHCTPYMEHTAIBHBIX) METOaX aHaTN3a
AHATTMTUYECKON XUMUH JIJIST aHATM3a TPUPOTHBIX O0BEKTOB JIF000H CI0KHOCTH;

® OBJIQJICHHUE NMPAKTUYECKHUMHU HABBIKAMH MMPOBEACHUS XUMHUYECKOTO aHAIM3a TPUPOTHBIX
CHCTEM B TOJICBBIX IKCIIECTUIIASIX U HAYYHBIX T€0IKOJIOTHIECKUX JIA00PATOPHSIX;

® TIpeICTaBlIeHHWE O HAaMOOJIee TIIABHBIX TOCTHKEHUSAX U MPoOIIeMax COBPEMEHHOM
XUMUH, €€ TPAKTUUECKUX BO3MOKHOCTSIX.

1.3 MecTo 1ucuMIJIMHBI (MOYJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl.

Jucrtumnnuna «XUMHsD OTHOCUTCS K 06a30Boit yacTu broka 1 "Iuciumiuas! (Moaym)"
yaeOHoro 1ana HarpasiaeHus noarotosku 05.03.01 —I"eonorwus.

Jlyig ycriemHoro yCBOSHHUsI JaHHOM TUCIUIUIMHBI CTyIeHTaM HE00X0AUMO 3HAaTh OCHOBBI
(GU3MKY U BBICIICH MaTeMaTHKU. V3ydeHne qUCIUIUINHBI « XUMUS» JaeT OCHOBY JJISl U3YUEH Hsl
MOCJEAYIOLUX KypCOB: «XUMHUYECKUI aHaIN3 BOAb», «I'eoxumus», «I'€osorus 1 reoXumMusi TOprouux
ncKonaemMbIx», « T€XHOreHHbIE CUCTEMBI U SKOJIOTHYECKUN PUCK», «DPU3nUecKas XUMUs
I€0JIOTMYECKUX MPOIIECCOBY, « IKOJOTUS», «I UAPOreoXuMHUsI».

1.4 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00YUYeHHUS MO JUCHHUILINHE (MOIYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMbIMH pe3yJIbTaTaMH 0CBOCHHs 00pa30BaTeIbHOM MPOrPaAMMBI.
Nzydenne nanHo# y4eOHOM TUCIIUTUIMHBI HAITPABIIEHO HA (hOPMUPOBAHUE Y 0OyIaIONIIXCS

OOIIEKYTBTYPHBIX / 00mIenpod eccioHanbHBIX / TpodeccnoHanbHbIX kKommereHIi (O K/OIK/TIK):
OK-7, OIIK-3, OIIK-2:

No Hnnexc ConepxaHue B pesynbrarte u3ydeHus: ydeOHOM JUCIUTUIAHBI
KOMITIET | KOMITCTCHIIMH (MM 00yJaroIuecs: TOJIKHbI
EHIINHU e€ JacTn) 3HATh yMeTh BJIAJETh
1 | OK-7 CIIOCOOHOCTBIO K | OCHOBHBIC CaMOCTOSITEIILHO CIIOCOOHOCTBIO K
CaMOOPraHU3alluKi | TIOHATHS, NIPOBOJIUTH BHIOOP | MIOCTAHOBKE
u TEPMUHBI U HEOOXOJUMBIX 1iesied ¥ BEIOOpY
caM000pa30BaHUIO | ONPEICIICHUSI B | HCTOYHUKOB myTeH ux
XUMHH JUTEPATYPHI, JIOCTHIKECHHS;
pa3buparbcs U METOIaMH
CaMOCTOSITENIHHO TUTAHUPOBAHUS U
OPUEHTHUPOBATHLCS B | TIPOBEICHHUSI
BOTIPOCAX XHUMHH, U3MEPHUTEITBHBIX
BO3HHUKAIOIINX B IKCTICPUMEHTOB,
JanbHenen BbIOOpA U




e WNHunexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUINHBI
"| KOMITIET | KOMIIETCHIIUH (MK 00yyaromuecs: J10IHKHbI
CHIIUU e€ JacTn) 3HaTh yMeTh BJIA/IETH
pabore HCIIOJIb30BAHUS
METO/I0B
00paboTku
IKCIIEPUMECHTAITh
HBIX JIAHHBIX U
OILICHKHU
pe3yJabTaToB
HKCTIEPIMEHTA
OIIK-2 | BnaneHnem bazoBbie Kpurnueckn CeeneHusiMu O
TIPEJICTABICHUSIMU | 3aKOHBI U OIICHUBATh COBPEMEHHOM
0 COBPEMEHHOM METO/IbI €CTeCTBEHHOHAYYH | COCTOSIHUM
HAayYHOU KapTUHE | HAYYHBIX yI0 HHGOPMAIUIO B | €CTECTBO3HAHUS,
MHpa Ha OCHOBE WCCJICJIOBAaHMI B | YIUTHIBATh €€ TpU | Oa30BBIMH
3HAHWI OCHOBHBIX | XUMUU; CBS3b pelIcHuH TEOPETUICCKUMU
TTOJIOKCHHIA XUMHH C npodeccuoHalbHbl | €CTECTBEHHOHAY
¢dbunocodumu, pa3IUYHBIMU X 3a71a4 YHBIMU
0a30BbIX 3aKOHOB M | TUCIMITTHHAMHA 3SHAHHUSIMH TSI
METO/IOB €CTECTBO3HAHHUS pelIeHus
€CTECTBEHHBIX npodeccruoHanb
HayK HBIX 337124
OIIK-3 | cnocoOHOCTBIO 3aKOHOMEPHOCT | KOJIMYECTBEHHO HaBbikamu
HCIO0JIb30BATh B U TIPOTEKaHUs OTHCaTh MPOLECCHI, | XUMUYECKOTO
Mpo(ecCHOHANBHO | XUMUYECKUX COTIPOBOKJAIOIINE | aHATN3a
i IesITenTbHOCTH MPOLIECCOB; csl U3MEHEHUEM | IPUPOIHBIX
0a30BbIC 3HAHUS Oa3uCHbIC (bu3IEeCcKOTO 00BEKTOB
MaTeMaTHKU U METO/IbI COCTOSIHUS u | mo0oi
€CTECTBEHHBIX AQHAIUTUYECKON | XUMUYECKOTO CJIOKHOCTH;
HayK XUMHH IS cocTaBa B | paboOTHI C
aHayM3a CUCTEeMax U3MEpUTEIbHON
MIPUPOAHBIX Pa3IMYHOMN MOoCy0M 1
00BEKTOB CJIOKHOCTH; 000pynoBaHUEM;
JIF000M noaoupaTh CIIOCOOHOCTBIO
CJIOKHOCTHU ONTUMAJIbHbIC BHEPSThH
yCIOBUS JOCTHXKEHUS
POBEICHUS XUMHHU TIPU
XUMHYECKUX pelieHun
peaxIuii; npodeccruonanb
MPOBOAMTDH aHANM3 | HBIX 3a7a4
MPUPOTHBIX
00BEKTOB
XUMHYECKUMHU UITU
¢dusuko-
XUMHYECKUMHU
(MHCTpYMEHTAILHBI
MH) MeToJaMUu
aHaimsa

2. CTpyKTYpa U cojiep:KaHue AMCHUIINHBI.
2.1 PacnpenesieHne TPy10EéMKOCTH JMCHUILUIMHBI 10 BUAaM padoT.
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Oo6mas Tpymo&€MKOCTh IUCIUILUIMHBI cocTaBiseT 5 3au.eq. (180 wacoB), ux pacmupezene-
HUE TI0 BUJIaM pa0oT NPEJCTaBICHO B Tabmwuie (0ist cmydenmos ODO).

Bun yuebHo# paboTh Bcero CemecTtpbl
yacoB (qaCbﬂ
1 2
KonraktHasi pa6ota, B TOM yHcJIe:
AyIUTOpHBIE 3aHATHUS (BCEro): 110 54 56
3aHsTHS JIEKIIMOHHOTO TUTIA 64 36 28
JlaGopaTopHbie 3aHITHS 46 18 28
3aHATHSI CEMUHAPCKOTO TUIA (CEMMHApPBI, IPaKTUYe-
CKHUE 3aHATHUSA)
HNuasi koHTaKkTHa" padora:
KonTposas camoctosarensHoi padotsl (KCP) 4 2 2
[Tpomexxyrounas arrectanus (1KP) 0,5 02 | 0,3
CamocrosiTesibHasi padoTa, B TOM YHUCJIE:
Ilpopabomxa u nosmopenue 1eKYUOHHO20 MAMepuad, 19,8 9,8 10
Mamepuana y4ebHol U HAYYHOU JUmepamypol, H0020MOoBKA K
NabOPAMOPHLIM 3AHAMUSL
Buinonnenue unousuoyanvnvix 3adanuti (Iloocomoska x 4 2 2
peulenuro 3a0ay U mecmos)
Iloozomogxa K mexywemy KOHmpOo 6 4 2
KonTpoub:
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO01mas Tpy10eMKOCTh yac. 180 72 | 108
B TOM 4HcJie KOHTAKTHAS 1145 | 562 | 583
padora
3a4. eJ 5 2 3

2.2 CTpyKTYypa THCHUIJINHBI:

Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM AUCHHUTIINHBI.
Paznensl qucuumiiuHbl, u3ydaemsele B 1 cemectpe (ounas ¢popma)

KomnnuecTBo yacoB

A Bueaynu-
YAUTOpHAA
Ne HanmenoBanwue pasnenos (Tem) TOpHas
Bcero pabora
pabora
J | 113 | JIP CP
1 2 3 4 5
1 Benenue. CtpoeHue aToMa 1 XuMudeckasi CBSI3b. 14 4 3
" |Kiaccel HEOpraHUYECKUX COETMHEHUI
2 OO111e 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX 10 4 4 2
" |peakuuit
3. |ducnepcHele cucteMbl. PacTBOpBI HE 2JIEKTPOJIUTOB. 3 2 1
4. |PactBOpbI 251eKTpoauTOB. Ph. 14 6 4 3
5 OKHCIIUTENEHO— BOCCTAHOBUTENIbHBIE PEAKLIUU. DIIEK- 3 4 5 2
" |TpoXuMHUYECKHE CBOHCTBA PacTBOPOB
XuMMs 3JIEMEHTOB U UX nHeHui. KoMIieKcHbI
6. AJIEMEHTO coearHe OMILJIEKCHBIE 23 | 14 4 48
COCIMHEHUS
7. |Hmozo no oucyunnune: 36 18 15,8

Paznensl quCHMILTUHBL, U3ydaeMble BO 2 ceMecTpe (ouHas gpopma)




KonuuectBo yacos
AynutopHast Brcayau-
Ne HaunmenoBanue paznenos (Tem) Beero paGora TOpHast
pabora
J. | 113 | JIP CP
1 2 3 4 9) 6 7

1. |BBenenue 2 2

9 TI/IHI)IUXI/IMI/IHCCKI/IX peakuuii ¥ NpoLECCOB B aHAIUTH- 3 5 1
YEeCKON XUMUH.

3. | TUTpUMETpHUYECKUIT METO]T aHAJIH3A. 4 4

4 KucnorHo-ocHOBHOE paBHOBecue. KHCI0THO-OCHOBHOE 8 5 4 5
TUTPOBAHHE

5 OKuCANTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Penokc- 8 5 4 5
TUTPOBAHHE

6. Peakuuu kommnekcooOpazoBanus. Kommiekconomer- 8 5 4 5
pUYECKOE TUTPOBAHUE.

7 OO6mrast xapakTepucTHKa (PU3NKO-XUMHUUECKUX METOIOB 3 5 1
aHayn3a

8. |CrekTpaibHBIE METO/IbI aHAIN3A. 16 6 8 2

9. |DNeKTPOXUMHUYECKHE METO/IbI aHAIN3A. 8 2 4 2

10. | XpomaTtorpadus 7 2 4 1

11. |Ot6op mpo6. [ToaroroBka npod kK aHAIU3Y. 3 2 1
Hmozo no oucuunnune: 28 28 14

[Tpumeuanue: JI — nexuuwn, 113 — npakTudeckue 3anatus / cemuHapsl, JIP — maboparopHsie 3aHs-
tusi, CPC — camocTosiTennpbHas paboTa CTyeHTa

2.3 Conep:xaHue pa3iesioB JUCHUNIMHBI

2.3.1 3ausaTug JeKINOHHOr0 THUIIA.
Paznensl qUCHMILIMHBL, U3ydaeMble B 1 cemecTpe (ounas ¢hopma)



HaunmenoBaunue
paszaena

Coneprxkanue paszena

®opma
TEKYLIETro
KOHTPOJIS

2

3

4

Beenenne. Ctpoenue
aToMa M XUMHUYCCKas]
cBs3b. Kiaccel Heop-
TFaHUYECKUX  COENU-
HEHUU

IIpeamer u 3amaun xumMuu OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH,
[Ipobnemsl skoOTUN. Inekmponnoe cmpoenue amoma. BoaHoA
BBIC CBOMCTBa AJICKTPOHOB B atome. YpaBHeHue ne bpoiinsa. Oc-
HOBBI KBAaHTOBO-MEXaHUYECKOW TEOPHUU CTPOCHHS aToMa. BoiHO-
Bas (¢yHkiusa. KBaHToBble uncna. Atomusie s, p, d, f - opOuTanu
3amonHeHue 3JeKTpoHaMH aToMHBIX opOutaneir (AO). [IpaBuio
ITaynu. IIpaBuno Xynpa. Ilepuonnueckuii 3axon J[.M1. Mennenee-
Ba. llepmonmmueckas cucrema »yeMeHTOB. l[lepumomudecku u3me-
HSIOIIAECS CBOWCTBA JJIEMEHTOB, UX CBSI3b CO CTPOCHUEM DJICK-
TPOHHBIX 00OJIOYEK aTOMOB. Pamuychl aTOMOB, 3HEPrUs MOHU3A
[IMY, 3aKOHOMEPHOCTH B M3MEHEHHWH JTUX BenwuuH. [lonmoxeHwne)
XUMUYECKOTO dJIEMEHTa B MEPUOANIESCKON CHCTEME KaK €ro TIaB-
Helllmass XapakTepucThka. Xumuueckasa cea3b. llepexkpriBanne
aTOMHBIX OpOuTaNel - Kak ycioBue oopazoBaHus cBs3u. [loHATHE
0 Merone BaneHTHBIX cBsized (BC). 'mOpuam3aruss aTOMHBIX Op-
outaneii. THUmbl XMMHUYECKOM CBSI3U: KOBaJICHTHAsl, MOHHAS, M-
Tayuaeckas. [loTeHnan noHM3anuu. DJIEKTPOOTPHUIIATEIIBHOCTD.
CBoiicTBa KOBaJIGHTHOM M MOHHOW cCBsizeil. Pazmmums B ¢u3nde
CKHX CBOMCTBaX BEMICCTB C MOHHOM, KOBAJCHTHON M METaJlJIMde-
CKOM CBs3bt0. BosopoiHasi cBsizb. XMMHUYECKasi CBA3b B KPHUCTAJIA
nax (aToMHas, WOHHAA, MOJIEKYJSpHAs KPUCTAJUITMYECKas CTPYK-
typa). IlpeacrasiaeHue o monumoppusme u uzoMopdusme. Mex-
MOJIEKYJIIpHBIE CHJIBI B3aMMOJACHCTBHS. XWMHUYECKash CBA3b B
KOMIUIEKCHBIX COCIMHEHUSAX. TUIHYHBIE KOMITJIEKCOOOpa3oBaTemny
Y JIATAHJIBI.

Kaacesl HeopraHmyeckMx COeIUHEHHWIl. OKCUObl, KUCIOMBL,
ocHosanus, conu OcHoBHble CHOCODbI NONYYEHUs U XU- MUYECKUe
ceovicmea. I'eoxuMmnyeckas Kjiaccupukanms BelecTB

YcrHBIN
ompoc
JIP
KP
T

O6mme 3akoHOMEp-|
HOCTH  TIPOTEKaHUs
XUMHYECKUX  peak-
07054

OHepreTvka XUMHYECKHX peakiuil. TepMoanHaMHUYECKHE CHCTe-
Mbl. DYHKIMH COCTOSIHUS (SHTAJIbIMSA, 3HTpONHUs, paboTra 3HEpA
rusi). DHeprerudeckue >PQexTsl XuMudeckux peaknuii. [lepBoe)
Hayajgo TEPMOAWHAMHMKH. OHTANbIUS O0Opa30BaHUS BEILECTBA.
3akoH ['ecca u ero ucnonb3oBaHUE A1 TEPMOXUMHUYECKHX PACUé-
ToB. CraHmapTHele cOCTOSHUS BemiectBa. IlonsTne 06 sHTpONMH,
OnTponus (azoBoro mepexona. BTopoil 3aKOH TEPMOIWHAMUKH,
NzobapHO-m30TepMUUecKknil ToTeHmHan (dHeprus [ 'nObca) Kay
KPUTEpUH M [BUXKYILAs CHJIA CaMOIPOHU3BOJIBHOI'O IPOTEKAHUS]
MPOLIECCOB B 3aKpbITOMl cucreme. OOpaTuMble U HEOOPAaTUMBIE
peakunu. XUMHUYecKoe paBHOBecHe. ['OMO- U reTeporeHHbIe paBA
HoBecus. KoHcTanTa paBHOBecHs. 3aKOH JeUcTByOmUX Macc. Erg
MpUMEHEHHE K TOMO- M TeTeporeHHbM cuctemam. [Ipunoum JleA
atense, ycnoBue npuMeHUMOCTH. CMeleHne paBHOBECHS.

CKOpOCTB XUMHYECKOM peaKknunu. cDaKTOpLI, OIpeAC/IIFOIIUE CKO-

VcTHBIN
ompoc
JIP
T




pOCTh peakiuu. 3aKoH JelcTByromux Mmacc. Ilopsnok u mMomiexy-
nsipHOCTh peakumu. [IpaBuino Bant-I'odda. Ilonstue 06 snepruy
aKTUBallMM M aKTUBHPOBAaHHOM KomIuiekce. KaTtamuzaTopsl, KaTa-
JUTUYECKHE peakuuu. ABTokaTann3. PepMEHTATUBHBIM KaTallu3.
I'omo- u rereporennsiii katanu3. Llenueie peakuuu. [locnenosa-
TEJbHBIEC U APAIICIIBHBIE PEAKIUU.

[ucnepcHble  cucre-

O6bmias xapakrtepuctuka. [lonarue ¢as3pl, KOMIOHEHT, TeTepPOreH -
HOU cucTeMbl. JlucnepcHbie cuctembl ux kinaccudukanus. Cyc-
NeH3uu U 3Myibcud. KommouaHsle pacTBOphl M UX CBOMCTBA. 30-
mu u renu. Koarymsous. Aspo3onu, JObIMBI, TyMaHbl. [ a3oBbi¢
pactBopsl. Ilapumansnoe naBneHue. 3akoH JlanbToHa. Xumude-
ckas Teopus pactBopoB /[.J. Menneneesa. OOmiue cBoiicTBa pac-
TBOpOB. PacTBopeHune kak pu3nko-xummuueckuii nmporecc. PacTso
pumocTh BemiecTB. CriocoObl BBIpa)KeHUsl KOHIEHTpanuu. [loHsA
THE 00 WJea’bHBIX U UCTUHHBIX pacTBopax. 3akoHbl Payns, ['eHA
pu. Ocmoc. 3akon BauTt-I'odda. Ocmoc B npupoze. MzoroHnuue-
CKHUI1 KO3 PHITUEHT.

KP

Mbl. PacTBOpml  HE
3JIEKTPOJIUTOB.
PactBOpel  371€KTpPO-

mutoB. PH. Bydep-
HBIE PACTBOPBI.

OCHOBHBIC TIOJIOXKEHUS TEOPUU DIEKTPOTUTHICCKOU JTUCCOITHA-
uun. KuciaoTel, ocHOBaHHUS, aM(pOTEPHBIC 3JICKTPOIMTHI, COJIH,
CuiibHbIC M c1a0bIe 3JIeKTPOauThl. CTEleHb AUCCOUAUU U (haK-
Tophl Ha e€ Baustomme. KoHcranTa mucconuaiuu 1 GpakTopbl Hal
e€ Bimsromme. 3akoH pasz0aBieHus. [IoHSATHE O TEOPUHU CHIIbHBIX]
3JIEKTPONIUTOB. MeXHOHHbIE B3auMmojieicTBus. Kaxyiascs cre-
MEHb AVWCCOITMAIINN CHJIBHOTO 3JIEKTPOJIUTA. AKTHBHOCTH, KO3(]-
(UIMEeHT aKTUBHOCTH, MOHHAS CHja pacTBopa. Bosa kak pacTBo-
putens. MoHHOe mpousBeneHrue Boibl. BogopoaHblil moka3aTens
(PH). IloHATHSI 0 KUCIOTHO — OCHOBHBIX MHIMKATOpax. I uaponm3
coneit. HeoOpaTumerii ruaponu3. CTereHb U KOHCTAHTa THIPOITH -
3a. BriusiHue TemriiepaTypbl U pa30aBIeHUs] HA CTENICHb THIPOJIH3a,
Ponp rupponmsa B mporiecce BBIBETPUBAHUS MOYB. KHCIOTHOCTH)
mouB. bydepHsie pactBopsl 1 ux cBoiictBa. [Ipupogasie Oydep-
Hble cucTeMbl. TpymHOpacTBOpHMBIE 3MEeKTponuThL. [Ipon3Berme-
aue pactBopumoctH (I1P). YcnoBus BeimameHus ocamka. Kon-
CTaHTa IWUCCOIUAINH, KOHCTAaHTa TUAPOIN3a, TPOU3BEICHIE pac-
TBOPUMOCTH KaK YaCTHBIN CITydail KOHCTAHTHI PaBHOBECHSI.

VY CTHBIN
ompoc
JIP

OxucIuTENhHO-
BOCCTaHOBHUTEJbHbIE
peakuuu.
DNEeKTPOXUMUYECKUE
CBOIICTBa PacTBOPOB

Tunbl OKUCINTENBHO-BOCCTAHOBUTENBHBIX IPOLIECCOB: MEXKMOIIE-
KyJISIpHBIE, BHYTPUMOJIEKYJISIPHBIC, AHUCIPONOPLIMOHUPOBAHMUSL
CocraBneHne yYpaBHEHMH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxmuii MerogaMu dJIEeKTPOHHOro Oananca. MeTos momypeakiuii
(MOHHO-3JIEKTPOHHBIM MeToA). BnmsHue KUCIOTHOCTH cpenpl Ha
MIPOAYKTHI OKHCIMTEIbHO-BOCCTAHOBU-TENIBHBIX peakunid. OLeHka
TEPMOJUHAMUYECKOH BO3MOXKHOCTH IIPOTEKAHUSI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaKUUd. DIEKTPOIHBIN moTeHuuan Bopo-
ponHbI snekTpoa. Psa HanpsbkeHus werasuioB. CTaHAapTHBIE
OKHCIIUTENb-BOCCTAHOBHU-TENIBHBIE ~ MOTCHLOHANBL. Y PaBHEHUE
Hepucra. I'ansBannueckuii aneMenT. /1C rajipBaHUYeCKOro amie-

MEHTa. DJIEKTPOJIN3 pacIyIaBOB M BOJIHBIX PacTBOPOB COJIEH. 3a-

koHbl @apanes. Koppos3usi MeTauios.

VcTHBIN
ompoc
JIP
T




XUMHUS 3J1EMEHTOB U
HUX COCIUHCHUM.
KommiekcHbie
COEIMHEHUS

OO0mue cBOMCTBa M METOIBI IMOJIYUECHUsT HeMETaIIoB. Pacmonoxke-
HUE HEMETAJJIOB B MEPUOAMYECKON cucteme. DHU3UYECKUE U XH-
MHUYECKHE CBONCTBa CBOOOJHBIX HeMeTayuioB. OCHOBHBIC THUIIBI
XUMHYECKUX COCAMHCHUI HEMETAJIOB C JPYTUMHU HEMETaJLIaMU U
¢ Mmerauiamu. Haxoxjaenue HeMeTaysioB B mpupoje. [IpuHIwmmbL
MOJYYCHHUS MX B CBOOOJHOM COCTOSIHMHM. VICIionb30BaHHE HEMe-
TaJIJIOB B CEITLCKOM XO3SIIICTBE.

Kucnopoo. Kucnopon. OcoOEHHOCTH CTPOCHHUS aTOMa KUCIIOPOJIa.

JIP

AunotponHas MomuduKanus Kuciopona. IIposBisemasi BajneHT-
HOCTh. DU3MUecKre U XUMHUECKHAE CBOMCTBA CBOOOIHOTO KHCIO-
pona. PacnipoctpaneHHOCTh KUCIOpoaa B mpupoae. OKCHIbl U UX
knaccudukaiusa. CrocoObl moiydeHus kuciopona. CBolicTBa U
pPUMEHEHHE KuAKoro kuciopona. O3oH. CriocoObl MOMyUYSHHS U
cBoMcTBa 030HA. Poib o30Ha B nipupoje. [Ipumenenue o3oHa. Bo-
na. OcoOEHHOCTH CTPOCHHUS MOJICKYJT BOJbI. ACCOI[HAIUS MOJe-
KyJ BOJbl. PU3NUECKHME U XUMHUYECKHE CBOMCTBA BOJbl. Poib BO-
IIbl B TIpUpoze. XUMHUYECKHIl cocTaB MPUPOIHBIX BOA. JKecTkocTh
BOJIBI M MeTO/IbI e€ ycrpaneHus. [lepokcua Booposa, ero crpoe-
HUE, CBOUCTBA U CITOCOOBI TIOTYYECHHUS.

Azom, ghocghop u ux coeounenusn. A3otr. PacnpocTpaHEHHOCTH
azora B nipupone. [lomydyenue azora. Ou3ndeckne U XUMUYECKHE
cBoiicTBa a3ora. AMmuak. CTpoenue u nomyyenne. Ouzndeckue u
XUMHYECKHE CBOMCTBAa ammmaka. Okcuubl azora. CTpoeHwue, 1O-
nydeHue, pu3udecKre 1 XUMUUECKUE CBOMCTBA OKCHIOB. | HIapoK-
cug ammoHus. Comu aMMOHUS. A30THAsI KUCI0Ta. A30THEIE yI00-
peHHS. DKOIOTHIECKIE TTPOOIEMBI.

dochop. AmnorponHsie Momudukaiud ¢ochopa B IPUPOE.
Crnoco6b1 onmyaenust pocdopa. Kucnopomusie coemunenus ¢oc-
¢dopa u ux cpoiictBa. Bomopomnbie coemuHeHus ¢ocdopa. IKo-
JIOTHYECKUE TIPOOIIEMEL.

Yenepoo, kpemnuii u ux coeounenus. AnIOTPONHS CBOOOTHOIQ
yraepona. Anmas, rpadut. AMopdHBIA yriaepoa. VckyccTBeHHOE
rony4denre rpadura U anmasza. [lorioTurenbHbIe CBOMCTBA yTie
pona (amcop6must). IlpuponHble coemquHeHns yriiepoga. XuMude
CKHE CBoiicTBa yriepona. KucinopoaHbele COENMHEHHs Yriepoja.
Oxcup yrimepoma (II), momydeHwe, CBOMCTBA W HCIIOIb30BaHUE.
Oxcup yranepona (IV) u ero pons B mutaHuu pacteHnid. Ousmde-
CKHME W XMMHYECKHe cBoiicTBa okcuma yriepona (IV). Ilapamko-
BBIT 2ekT. YrompHas KucioTa, eé cBorictBa. Kapbonatsl. Kap-
OOHATHOE paBHOBECHE B TIPUPOJIE.

Kiraccudukarms opraHI9ecKuX COeqUHEHUH. YTIEBOAOPOIbI.
Kpemuuii. PactipoctpaHeHHOCTh KpeMHHUS B Ipupojie. I maBHel -
e MUHEpaIbHbIE i TOPHBIE TIOPOJIBI, COIEPIKaIIe KPEMHIM.
ITonyuyenue kpemuusi. Jlnokcu kpemHusi. KpeMHeBbIe KUCIOTHL U
UX conu. Baxueilne npupoaHble CUIMKATHI - TOJIEBOM IIMAT,
CIIFOJ1a, KAOJUH, acOecCT.

Obwue ceoiicmea u memoovt nonyvyenus memannog. Ilonoxe-
HU€ METAIJIOB B MEPUOIUYECKON cUCTeMe diIeMeHTOB. CBs3b Me-
TaJUIMYECKUX CBOWCTB CO CTPOSHHEM W pa3MepaMH aTOMOB 3Jie-
MeHTOB. Dusnyeckne U XMUMHYECKHE CBOWCTBA MeTaiuioB. CpaB-
HUTENbHAS aKTUBHOCTh METAIIOB. P HampspkeHW MeTasioB.
Kopposust meramnoB. 3amuTa 0T KOppPO3UHA. METOBI MOITydeHUs]
METaJyIoB U3 PYyI.

Ll]enounvie memannvt u ux coeounenus. 1llenodnsle MeTaIbL:
JIUTUH, HATPUH, KA, pyOuanii u uesnit. Haxoxxaenue HaTpust U
kanust B ipupoze. Ilomyuenne cBoOoanbix MeramuioB. CBoHcTBa

MICJIOYHBIX MCETAJUIOB, WX CPAaBHUTCIIbHAA AKTUBHOCTD. r UAPpUIBL.
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Kucnopoansie coequHeHusT U THAPOKCUABI LIEIOYHBIX METAaJLIOB.
Comu.

Illenounozemenvuvie memanivl u ux coeounenus. lllenodanose-
MEJIbHBIE METAJUTBI: KaJIbLIUH, CTPOHIIMA, Oapuii, paauii. CBOHCTBA|
IIETIOYHO3EMENTBHBIX MeTauioB. WX okcuasl U ruapokcuabl. O0-
mas XapakTEepUCTUKA COJIEH IIET0YHO3EMENBHBIX METaJUIoB. | 1A
POKapOOHATHI MIETOYHO3EMEIBHBIX METAJLIOB. M3BecTKOBaHUE U
TUTICOBAHUE TTOYB.

Komnnaexcuvie coeounenusn. CtpoeHre W HOMEHKJIATypa KOM-
IUIEKCHBIX coeauHeHuil d-sineMeHTOB. MOHO- M IOJUAECHTATHBIX
nuraijioB. I'eomerpuss KoMmruiekca. MarHUuTHbIE CBOWCTBAa COEIU-
HEHUM. PoJIb KOMIUIEKCHBIX COEIMHEHUN B IIPUPOJIE.
Paouoaxkmuenvie nemenmst. SIBneHue paauoakKTUBHOCTH. Bubl
paaroakTUBHOCTH. PannoakTuBHBIE 35eMeHTHI. [lepuos momypac-
majia ¥ KOHCTaHTa paJloakTHBHOrO pacnana. [lonsrue o meromax
MOJTyYEHUS U BBIIETEHUS UCKYCCTBEHHBIX PaJHOAKTHBHBIX H30TO-
noB. CriocoObI 0OHAPYKEHHsI PaTHOaKTHBHOCTH.

Pazgenbr aucUIuINHBL, U3yd9aeMble BO 2CEMECTpe (ouHas popma)

No Haumerosanne Conepxxanue pazaena Ti;ﬁijo
pasnena
KOHTPOJIA
1 2 3 4
1. |Beenenue AHanmuTHdecKas XMMUS Kak HayKa, ee CTPyKTypa. 3HaueHue KP
aHAUTUIECKON XMWY B Teonorun. Kinaccudukarus mero-
JIoB aHam3a. Be1Oop MeToa aHamm3a u COCTaBICHUE CXEM
aHaIm3a.

2. | Tumbl xuMuaeckux peak- | OCHOBHBIC THITBI XUMHUYECKHUX PEAKIIHA B aHAJTUTHYECKOH KP
LM ¥ TIPOLIECCOB B @HA- |XUMHUM:  KHCIOTHO-OCHOBHBIE,  KOMIUIEKCOOOpA30BaHMS,
JUTHYCCKON XHMHH. OKHUCJICHHS-BOCCTAHOBJICHUSA. 3aKOH JCHCTBYIOIINX Macc.

KoncTanTel paBHOBecHs: TepMOIMHAMHYECKHE, DEaTbHbIE,
ycnoBHbIe. COCTOSHWE BEIIECTB B HCANBHBIX W PEajbHBIX
cucremax. CKOpPOCTh peakIuii B XUMHUIECKOM aHanm3e. Dak-
TOPBI, BIUSIONINE Ha CKOPOCTh. YTIPABIICHHE PEAKIIsIMA U
MPOIECCAMH B aHATUTHIECKON XUMUH.

3. | Tutpumerpuyeckuii Me- |TuTpuMmerpudeckuii MeTonm aHanmu3a. KiacCHpuKamms THTH KP

TOJ aHaiku3a.

PUMETPUYECKHX METOIOB aHanu3a. 1peOOBaHUs, MPEAbIBISA
eMble K peaKkLUU B TUTPUMETPUUYECKOM aHaju3e. Buabl THTH
PUMETPUYECKUX OIpeNeeHUH: MpIMoe U 00paTHOE, KOCBEHH
Hoe TuTpoBaHHWe. CIOcOOBI BBIpa)KEHUSI KOHIIEHTPAIUN pac-
TBOPOB B TUTPUMETPUU. DKBHUBAJIEHT. MomsipHass Macca KA
BuUBaneHTa. [lepBUuYHBIE CTaHOApTHl, TPEOOBAHUS K HUM.
®ukcananbl. Bropuunsle cTtangapTel. Buapl KpUBBIX THTPO-
BaHUsA. CKayoK TUTpoBaHMs. ToUKka S3KBUBAIEHTHOCTH U KO-

HEYHAasd TOYKa TUTPOBAHUA.
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Kucnorno-ocuoBHoe pas-
HoBecue. KucnotHo-
OCHOBHOE TUTPOBAHUE

CoBpeMeHHBIE TPENCTaBICHUS O KUCIOTaX M OCHOBaHUSX.
IIporonutnueckas teopust bpencrena-Jloypu. PaBHoBecue B
CUCTEME KHUCJIOTa— COIpPSIKEHHOE OCHOBAHUE U PACTBOPU-
Tenb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTH. KucnoTHBIE M
OCHOBHBIE CBOIicTBa pacTtBoputeneil. KoHcTanra aBromporo-
Iu3a. BausHue npupoasl pacTBOPUTEINST HA CHILy KHUCIOThHI U
ocHoBaHUs. Amdonutel. BydepHbie pacTBOpPEI M WX CBOH-
crBa. bydepnas emrocts. Berancienus pH pacTBopoB Hesa-
PSKEHHBIX U 3apsKEeHHBIX KUCIOT M ocHoBaHMU. KucmorHo-
OCHOBHOE€ THUTpOBaHHE. MHIUMKATOpPBl KHUCIOTHO-OCHOBHOI'O
TUTpoBaHUs. pT MHAMKATOPOB, HHTEPBAN IIEPEXONA OKPACKU.
KpuBble TUTpOBaHUS CHIIBHBIX M CIA0BIX KHCIOT M OCHOBa-
HUM. DaKTOpHI, BIUSIIONIME HA BEIMYMHY CKauka Ha KpUBOU
tuTpoBaHus. O6IacTh MPAKTHYECKOTO MPUMEHEHHUST METO/IOB
KHCJIOTHO-OCHOBHOI'O TUTPOBAHMSI.

KP
JIP

OKHUCIUTENBLHO-

OKHCIIMTENBHO-BOCCTAHOBUTEILHBIE pC€aKuuun 1 X KiIacCu-

KP

BOCCTAHOBUTCIIbHBIC pe-
akiuu. Penokc-
TUTPOBaHUE

¢ukanus. Ilonsatue o pemokc-noreHruane. CTaHIapTHBIHN
penokc-norennuan.  KoHcranTa  paBHOBECHS  pellOKC-
MPOIIECCOB. Hanpasnenue OKHCIIUTEIBHO-
BOCCTAHOBUTENBHON  peakiuu. KpuBble OKUCIUTENBHO-
BOCCTAHOBUTENBHOTO TUTPOBaHMS. DaKTOPHI, BIMSIOIIAE HA
BEJIMYMHY CKayka Ha KpPUBOM THUTpOBaHUs. HIUKATOPHI
penokc-tutpoBanus. [lepmanranaromerpus. Juxpomaromer-
pusl.

JIP

Peakunu komriekcooopa-
3o0BaHusg. KoMmiekcoHo-
METPHYECKOE TUTPOBA-
HHE.

KomrmnekcHbie coenuHenusi. DakTophl, BIUSIOIMUE HA TPOY-
HOCTh KOMIUIEKCHBIX COCJMHEHMH. KOMIUIEKCOHBI, HA TMpH-
Mepe DJITA. KomruiekcoHomerpuueckoe THUTpoBaHme. Me-
TAJJIOXPOMHBIE HHIUKATOPBL. KpHBBIE KOMILTEKCOHOMETPH-
YecKOro TUTpoBaHUs. DakTOphl, BIUSIONIAE HA BEIUYUHY
CKayvKa Ha KpUBOW TUTpoBaHUs. OCHOBHBIC IIPUEMbI KOM-
IJIEKCOHOMETPUIECKOro TUTpoBanus. [IpuMeneHue MeToa.

KP
JIP

OO0mrast XapaKTepUCTHKA
(hU3UKO-XUMHUECKUX Me-
TOJIOB aHaIIN3a

OcHoBHBIE METONBI (PUZNKO-XUMHYECKAX METOJIOB aHANN3a.
Anamutnyecknii curHail. OCHOBHBIE MPHEMBI TEpexofa OT
BEIMYUHBI aHATMTHYECKOTO CUTHAJIA K KOHIIEHTpanuu. Mer-
POJIOTHYECKHE XapaKTEPUCTHKH METO/IA.

KP
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CHeKTpaJ'H)HI)Ie METOAbI
aHaJIn3a.

BsaumogeiicTBue BemiecTBa € 3JEKTPOMAarHUTHBIM H3ITyde-
HUeM. MonekynsapHast abcopOunoHHas criekTpockonus B YD
¥ BUAUMON oOnactu. CIEKTphl MOTJIOMIEHUS M MPUYUHBI HX|
BO3HHMKHOBeHUS. 3akoH byrepa-JlamOepra-bepa. Otkionenus
oT 3akoHa. CrnekTpaibHble MPHOOPHL: CIIEKTPOYOTOMETPHI U]
(doroanekrpokonopuMerpsl. DoToMeETpUUECKOE THTPOBAHHE.
Wudpakpacuas cnekrpockonus. Konebanus monekyn. [Ipu-
oopb! peructpanuu MK crnekrpoB. KauecTBeHHBINH U KOJTHYEH
CTBEHHBINM  aHamu3. [IpuMenenue  wmertoma.  ATOMHOA
abcopOmonHas crektpockonus. Cxema npubdopa. McTouHn-
KM PE30HAHCHOIO M3Iy4eHMs. BO3MOXKHOCTM MeTOAa C ILIa-
MEHHBIMH U DJIEKTPOTEPMHUYECKUMHU HMCTOYHMKAMHU aTOMH3a-
1IM. OMHICCHOHHBIN CIIeKTpalbHbI aHamu3. IIpoucxoxaenue
aTOMHO-DMHUCCHOHHBIX CHEeKTpoB Cxema mnpubOopa. ATOMHO-
SMHUCCHUOHBIM METOJ] ¢ WHIyKTUBHO-CBSI3aHHOH Imia3moil. Ka-
YECTBEHHBIN M KOJIMYECTBEHHBIN aHanu3. [IpuMeHenue mMero-
noB. PentrenoduyopeciieHTHbIN aHaiu3. PeHTreHOBCKHE
crnektpbl. Cxema npubopa. [IpumeHeHne METoIoB.

KP
JIP

DNEKTPOXUMHUIECKHUE Me-
TOJIBI aHAJIH3A.

Kitaccudukaius 371eKTpOXUMHYECKUX METO0B aHaiu3a. [1o-
TEHITUOMETpHUsA. TeopeTnuecKkre OCHOBBI METOJa TOTEHITHO-
METPUHU: JIBOMHOM JIEKTPUUYECKUH CIOM, BOSHUKHOBEHHE I10-
TEHIIMaJla Ha TPaHMIIE DJIEKTPOI-PACTBOP. DIEKTPOIBI B IIO-
TeHuuoMerpuu. [ToTeHIMoMeTpruYeckoe TUTpoBaHue. BonbT-
aMrepoMeTpuyeckuii aHanu3 TeopeTnueckue OCHOBBI METO-
na. Iomsporpadus. Ilonsporpaduueckass BoiHA, MOTCHIIHAA
MIOJIyBOJIHBI. BonbTamMnepHble KpuBBIE. AMIIEPOMETPUUYECKOE
TuTpoBaHue. THBepcruoHHas BosbTammepoMetpus. [Ipume-
HEHUE MeToJa.

KP
JIP

10

Xpomarorpadus

Xpomatorpadus, kiaccuukaiys xpoMmaTorpaQuueckux Me-
TOMIOB aHanw3a. ANmapaTypa W TEXHHUKA BBITIOJHEHUS XpoMa-
TorpayMIecKOro aHaiam3a. AHAJM3 U METOABI pacyera Xpo-
maTtorpaMm. Teopusi TEOpETHUUECKUX Tapenok. ['azoBas xpo-
marorpadus. JKuakocTHas KOJIOHOUHAS XpoMaTorpadus.
TonkocmoitHas (TUTOCKOCTHAS) XpoMaTorpadus.

KP
JIP

11

Ot60p po6. [ToaroroBka
po0 K aHaJH3Yy.

Cnocobsr orbopa mpob. OTOOp TpoO Ta30B, JKHIKOCTEH,
TBEpABIX BemecTB. IloTepn u 3arpsi3HEHUS IpH MpodooToope.
Xpanenue npoOs1. [loaroToBka mpo6 K aHAIM3Y: BHICYIINBA-

HUe, paznoxenne npod. [lepeBom mpoOI B pacTBOp

KP

2.3.2 3aHATHS CEMUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA YY€OHBIM IJIAHOM HE MPEyCMOTPEHBI

2.3.3 JlabopaTopHble 3aHATHSA.
Pazniensl qucHUIUIMHEL, U3y4aeMble B 1 ceMecTpe (ounas ¢popma)

HaumenoBanue 1abopaTopHbIX paboT

®opMa TeKyliero
KOHTPOJIA

2

3

I/IHCTPYKTEDK 10 TeXHUKE Oe30macHOCTH. OCHOBHBIE KJIACChI HEOpPraHu-
YEeCKUX COCIUHEHUMH.

KOJ’IJ’IOKBI/IYM 10 TCMC: CTpOCHI/IC atroMa. XUMHU4YECKas CBS3b. HepI/IO,Z[I/I-
YeCKasa CUCTEMA DJICMCHTOB.

Ortuer no nabopa-
TOpHOU paboTe
T, KP, K
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2 |CKOpOCTh XUMHUYECKUX PEAKIIUN U XUMHUECKOE PABHOBECHE. Ortuer no nabopa-
Pemenue 3agau. TOpHOM paboTe
T
3 |DAEKTpONHTHYECKAS JUCCOIHAIIHSL. Otuet no nabopa-
I'uaponus coneid. PH. TOpHOU paborte,
KP
4 |OKHUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. Otyet no nabopa-
TOpHOU padote, T
) 06 . . Otuer no nabopa-
1€ CBOMCTBAa METAJNIOB, HEMETAJIOB U MIX COSINHEHHIA. .
TOpPHOI paboTe
Pazgenbr qucuminHbl, u3ydaeMbie BO 2 CEMECTpe (ouHas popma)
Ne HaumenoBanue nabopatopHbIX paboT Popwma Texymero
KOHTPOJIS
1 2 3

1. |CrocoOpl MPUrOTOBIEHUS CTaHAAPTHBIX pacTBOpoB. Cranmaprtuzanus OTtder 1o Jrabopa-
COJITHOM KHUCJOTHI IO Terpabopary Hartpusi OmnpeneneHue cojep’KaHus| TOpPHOM paboTe
rupokapOoHaTa HaTpus B pacTBope. OmnpeeneHne BpeMEeHHOM KeCcTKO-

CTH BOJIOTIPOBOTHOM BOJIBI METO/IOM KHCJIOTHO-OCHOBHOTO THTPOBAHHUSI.

2. |llpuroToBiIeHHE U CTaHAAPTHU3ANNS PabOYero pacTBopa nepmanranara | OTder 1o 1abopa-
kanus. [lepMaHTaHaTOMeTpUYeCKOe OTIpeIeTICHIE JKee3a. TOpHOU paboTe

3. |OnpeneneHne Kablus U MarHus B PacTBOPE MPH UX COBMECTHOM Tipu- | OTueT 1o j1abopa-
cyrcTBuu. KommiekcoHomeTpudeckoe onpeiesieHue KeCTKOCTH BOJIO- | TOPHO# paboTe
MIPOBOJHBIX U MPUPOIHBIX BOJI.

4. |CnextpodoTomeTprdeckoe onpeneiacHue xemnes3a ¢ cyiabhocanuimioBoid| OTuer mo Jradopa-
kucioToi. CiekTpooToMeTpruiecKoe OnpeieJICHUE MEIM B BHJIE aMMHU-| TOPHOH paboTe
auHBIX KOMILJIEKCOB. PacueT KOHIEHTpaluii BEleCTB MO pe3ylbTaraM
n3MepeHuit B Merogax crnekrpodoromerpun, ADC, AAC U peHTTEeHO-
(byopecueHTHOro aHajan3a METoJaMH IpalyupOBOYHOTO rpaduka;

CTaHIapTHOU JOOABKH.

5. |PeHTreHo-¢yopecieHTHbINA aHAIU3 TPUPOTHBIX MUHEPATIOB Otyet no na6o-

paTopHo# paboTe

6. |Hactpoiika pH-MeTpa o 6yhepHbIM pacTBOpaM u ToYHOE ompeene- |OTder no nado-
uue pH npupoHoii 1 Mopckoii Boa. OmnpejieNieHne HUTPaToB MeTo- | PATOPHOM pabote
JIOM TIPSIMOM MOTEHUUOMETPHUU C HUTPAT-CEJIEKTUBHBIM 3JIEKTPOIOM.

Ornpezenenue xene3a METOIOM MOTEHIIMOMETPUUECKOTO TUTPOBAHMUS.
7. |Onpenenenrie KATHOHOB METANIOB B CMECU METOJIOM OyMa>KHOM Otyet no na6o-

xpoMarorpaduu.

paTopHo# paboTe

3amuTa naboparopnoit padotsl (JIP), Beimonnenue kypcoBoro npoekra (KII), kypco-
Boi pabothl (KP), pacuerno-rpaduueckoro 3ananust (PI'3), nanucanue pedepara (P), acce
(9), komnoksuym (K), rectruposanue (T) u T.1.

2.3.4 llpuMepHasi TeMAaTHKA KYPCOBBIX padoT (MPOEKTOB)
KypcoBsie paboThI - He TIPeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOANYECKOI0 00ecreyeHHs A1 CAMOCTOSITEIbHOM pPadoThl
o0yyaimuxcst Mo AUCHUILINHE (MOIYJII0)
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[Tepeuens yaeOHO-METOIMIECKOTO 0OCCTICUCHHSI TUCITUTUIAHBI

No Bug CP o
10 BBITIOJIHEHUIO CAMOCTOSITETIHHON pabOThI
1 2 3
Ipopabomxa u Meroquyeckine pPEKOMEHIAIMM K OpraHMu3aldd ayAUTOPHON W
nosmopenue 1ekyuoHHo20 |BHEAYTUTOPHON (caMOCTOSITeTbHOI) paboThI CTY/ICHTOB:
\mamepuana, mamepuana  |mMeropudeckue ykazauusi / coct. T.IL. Cropoxenko, ILb. TlounHok,
1 |yuebnou u nayunoi A.B. becnianos, H.B. Jloza - KpacHogap: KyGaunckuii roc.yn-t, 2018,
liumepamypot, noozomoska |89c.
K 1a60pamopHbIM 3aHAMUA
Meroauueckue yka3zaHHs 110 OpPraHU3alMM CaMOCTOSITEIbHOU
paboTBI CTYIEHTOB, YTBEp)KICHHBIE Kadeapoil aHaIMTHYECKON
XUMHH, TpoTokoJ Ne 9 ot 7.06.2017 1.
Ky3zuenosa C.JI., Cropoxenxko T.I1../ JlTabopaTopHslii
MPaKTUKYM T10 Kypcy XUMHs (151 CTYJIEHTOB
HarpasieHus moaroroBku-05.03.01-I"eonorus),
YTBEpKACHHBIE Kadeapoil o01eid, HeOpraHMYeCKOi XUMHHU 1
MBTBX, mpotokon Ne 7 ot 22.06.2017 ¢
Buinonnenue MeTtonudeckue ykazaHus 1o MOArOTOBKE K KOHTPOJIbHOM pabo-
2 [UHOUBUOYANbHLIX 3a0aHUll |Te, yTBEpsKIEHHbIE KaeIpoii aHATUTHIECKONH XUMUM, TIPOTOKOI
(llooeomosxka k pewenuto  |No 9 o1 7.06.2017 .
3aday u mecmoa)
Kysnemnosa C.JI., Cropoxenko T.II../ JlabopaTopHbIii TpakKTUKYM
o Kypcy XuMusi (JIs1 CTyJISHTOB HaINpaBJIEHUS MTOATOTOBKH-
05.03.01-T'eonorus), yreepskaeHnbie Kadempoit obIei,
Heopranuwdeckon xumun U UBTBX, nporokon Ne 7 ot 22.06.2017 ¢
\[Tooecomoska k Mertonuueckue yka3zaHHs 1O OpraHU3aldd CaMOCTOSITEIBHOMU
mekywemy u paboThl CTYAEHTOB, yTBEp)KJIEHHBbIE KadeApoil aHaTUTHYEeCKOU
3 ppomesicymouromy XUMHH, TPpoTOKOoJI Ne 9 ot 7.06.2017 .
KOHMPO.II0

Kysnenoa C.JI., Cropoxxenko T.II../ JlJabopaTopHbIit
MPAKTUKYM IO Kypcy XuUMuUs (171 CTYZACHTOB
HarpaBjeHus noarotToBku-05.03.01-I"eosorus),
yTBepKIeHHBIE Kadeapoil o0miei, HeOpraHMIeCKOH XUMUU 1

MBTBX, mporokon Ne 7 ot 22.06.2017 r

Y4eOHO-MEeTOAMYECKUE MaTepHallbl IJii CAMOCTOSTEIbHOW paboThl OOy4arOMIMXCS W3
Yyclla MHBAJIKJIOB U JIUI C OTPAaHHYEHHBIMHU BO3MOXXHOCTSIMU 3710poBbs (OB3) npegocraBusiorcs
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM HX 37J0POBBS M BOCIIPUATHS HUH(DOPMALIUU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

—B MEYaTHOU opMe YBEITHMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

Jljis uI1 ¢ HapyIICHUSMHU CITyXa:

— B eyaTHoi gopme,

— B JOpMeE IIEKTPOHHOTO JIOKYMEHTA.
Jlnist U1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B eyaTHoi gopme,

— B (JOpMeE AIIEKTPOHHOTO JIOKYMEHTA,
JlaHHBII TIEpevYeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
OO0pazoBarenabHbIEe TEXHOJIOTUN: METO]T IPOOIEMHOTO M3JI0KEHHS MaTepuana, Kak
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JEKTOPOM, TaK M CTYACHTaMH;,; CaMOCTOSATEILHOE UTEHHE CTyJCHTaMH y4eOHO-
METOJMYECKOW M CIPABOYHOM JIUTEPATYphl U TOCIEAYIOUIe CBOOOJHON AMCKYCCHUU TI0
OCBOGHHOMY HMMH MaTepuaiy, HCIOJb30BaHUE, WIUIIOCTPATUBHBIX BUIAECOMATEPHUATIOB C
IIOMOIIBIO MYJIbTUMEAUNHOTO o0opynoBaHus, TEXHOJIOTUH JMYHOCTHO-
OPUEHTHUPOBAHHOTO  OOy4yeHwUs, NO3BOJIAIOLIME  CO3JaBaTb  MHAUBUAYAJIbHBIE
00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Iepeuncnennbie 00pa3oBaTeIbHbIE TEXHOJIOTUN PEATTU3YIOTCS:

® [IpU YTCHUH JIEKIUH C UCITIOJIb30BAaHIEM MYJIbTUMETUITHBIX
Mpe3eHTalNi U JEMOHCTPALIMOHHOIO IKCIIEPUMEHTA;

® [Ipu AUAJIOroBOi (hopMe NPOBEACHMS JEKIUN 3aHATHI C TOCTAHOBKOU U

pernreHrneM mpoOJeMHBIX U CUTYaI[MOHHBIX 3a/IaHUH;

® [P NPOBEACHUHU Ja0OPATOPHBIX PAOOT BKIIOUAOLIUX

TIYOOKYIO CAMOCTOSITENIBHYIO MPOPAOOTKY TEOPETUIECKOTO
Marepuaina, u3y4eHre METOAUKH MpoBeAeHUs paboThl U
IJTAaHUPOBAHUS SKCIIEPUMEHTA.
B HekoTopbIX 1a00paTOPHBIX pabOTaxX MPUCYTCTBYIOT JIEMEHTHI HCCIEI0BATENIbCKON
paboTHL.

B cBs3u ¢ tpeboBanmsmu OI'OC BO mo nampasienuto moarotoBku 05.03.01-T'eonorust
peanM3anysi KOMIIETEHTHOCTHOTO IMOJXOJa TMpeAycMaTpUBaeM UIMPOKOE HCIIOJIb30BAHUE B
yueOHOM TMpoliecce aKTHUBHBIX M WHTEPAKTHBHBIX (opM mpoBeneHus 3aHATUI. TexHomorus
MHTEPAKTUBHOIO OOYYEHHUs 3aKJII0YaeTCs B TOM, YTO HA MPOTSKEHUU BCETO y4eOHOTO BpEeMEHHU
MIPOUCXOJUT OOMEH MHEHHUSMH, BBICIYHIMBAIOTCA U OOCYKIAIOTCSl pa3Hble TOYKU 3pEHUS
cTyaeHToB. Opranu3anus HU3y4eHHs] MaTepuana Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
NEATeIbHOCTHOTO IMOJX0Aa M PEKOMEHJAIMM MOATanmHOro (OPMHUPOBAHUS YMCTBEHHBIX
NericTBUi. JIEKIIMM HOCAT MOTHUBAIIMOHHO-TIO3HABATEIBHBIN XapaKTep.

Jlnst moBbieHUst 3PQPEKTUBHOCTH y4EOHOTO TMpoIlecca HCIOIB3YIOTCA CIEIYIONIne
o0Opa3oBaTelibHbIE TEXHOJIOTUHU: HH(OPMAILIMOHHO-PA3BUBAIOLINE TEXHOJIOIUH, HAIIPABICHHbIE HA
(GopMHUpOBaHHMA CUCTEMbl 3HAHMM, 3allOMUHAHUA U CBOOOJHOE ONEPUPOBAHHUE HMHU.
Hcnons3yercst MeToa MNpoOJEMHOrO U3JI0XKEHUS MaTepuala, CaMOCTOSTEIbHOE H3ydeHUe
MaTepuaia, IPUMEHEHHE HOBBIX HH(MOPMALMOHHBIX TEXHOJOTUH M CaMOCTOSATEIBHOTO
IIOTIOJIHEHUSI 3HAaHUH.

B mponecce u3ydeHus AUCLUIUIMHBI MCIIOJIB3YIOTCSI COBPEMEHHbIE (POPMBI MIPOBEAECHUS
3aHaTuil. Jlekumsg-auanor. CoxepikaHue NOJAETCS YEpe3 CEpUI0 BONPOCOB, HAa KOTOpbIE
cllyluaTenab JOJDKEH OTBEYaTh HENOCPEJICTBEHHO B Xoje JeKIuuH. K 3ToMy Tumy HpHUMBIKaeT
JEeKIUsl ¢ NMPUMEHEHMEM TEXHUKHM OOpaTHOM CBS3M, a Takke NpOrpaMMHUPOBaHHAS JIEKLUS-
KOHCYJIbTaLMsL.

[IpoGnemHast JeK1Msl HAYMHACTCSI ¢ BOIIPOCOB, € IIOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B X0J1€
U3JI0KEHUsT MaTepuaja HeoOXoAauMo pewmuTb. [IpoOiaeMHble BONPOCH OTIMYAIOTCS OT HeE
pOoOJEMHBIX TE€M, YTO CKpbITas B HUX Mpobiema TpeOyeT He OJHOTHITHOIO pelleHUs, TO eCTh,
TOTOBOM CXEMBbI PEIIEHUS B IPOLIJIOM OIBITE HET.

Jlekuuu-auanaoru M HpoOJeMHbIE JIEKIMH I03BOJIAIOT BKJIHOYATh WHTEPAKTHBHbBIC
3JIEMEHTHI B MPOLECC MPENOaBaHus, CIOCOOCTBYIOT MPHOOPETEHUIO HE TOJBKO 3HAHUM 10 Teme
JIEKLUHU, HO U HaBBIKOB UCCJIEOBATEIBCKON M AHATUTHYECKOH EATENBHOCTH.

Jlekuuu B (opMmMe Npe3eHTAlMU C MCIOJIb30BaHUEM MYJIbTHUMEIUIHON amnmaparypsl
oOecrieunBaroT 0osiee BHICOKMH YpOBEHb NMOHMMAHMS CIIOKHBIX CTPYKTYp, CXEM B3aHMMOCBs3EH
OTJIEIbHBIX 2JIEMEHTOB.

WHuTepakTiBHBIE M MH(POPMAIIMOHHO-KOMMYHHMKATUBHbBIE 00pa3oBaTeIbHble TEXHOJIOTHH,
UCTOJb3yeMble B ayJUTOPHBIX 3aHATHUSX, B COYETAaHHMM C BHEAYAUTOPHOM paboToil co3maroT
JOTIOJTHUTEbHBIE  YCIIOBUS  (pOpMUpOBaHHMS M pa3BUTUS  TpeOyeMbIX  KOMIIETEHIIMH
oOyJaromuxcs, TIOCKOJbKY I03BOJIAIOT 00ECHeuuTh aKTUBHOE B3aMMOJICHCTBHE  BCEX
YYaCTHHUKOB. DTH METO/Ibl CIIOCOOCTBYIOT JTMYHOCTHO-OPUEHTHUPOBAHHOMY MOJIXOY.

JUist MTHBAJIMAOB U JIUIL C OPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS YCTaHABJIUBAETCS
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0COOBbIf TMOPSAAOK OCBOCHHS YKa3aHHOW JMCHUILIMHBL. B oOpa3oBarenbHOM mporiecce
UCTIOJIB3YIOTCS COLMAIBHO-aKTUBHBIE W pe(IEKCHBHbIE METOJbl OOy4YeHHs, TEXHOJOTUHU
COLIMOKYJIbTYPHOU peabuINTAlu C LEIbI0 OKa3aHHWs MOMOIIM B YCTAHOBJICHUU IOJIHOLIEHHBIX
MEXKIUYHOCTHBIX ~ OTHOIIGHHH C  JPYTUMH  CTYIEHTaMH, CO3JaHHUM  KOM(pOPTHOTO
IICUXOJIOTMYECKOr0 KJIMMaTa B CTYAEHUYECKOM rpymme. Belieo3HaueHHble 00pa3oBaTelIbHbIE
TEXHOJIOTUU JaroT HambOosee 3(PPEeKTUBHbIE PE3YyIbTAThl OCBOCHMSI JAUCLUIUIMHBI C TO3ULUN
aKTyalIM3allid  COACP)KAaHUS TEMbl 3aHATHSA, BBIPAOOTKM TPOJYKTUBHOTO  MBIIUICHUS,
TEPMUHOJIOTHYECKON TPAMOTHOCTH W KOMIIETEHTHOCTH 00y4aeMoro B acCHeKTe COIHMaJbHO-
HaIpaBJICHHON Mo3uLMK OyAyllero croeuuanucra, M MOTHUBALMM K HWHUIMATUBHOMY U
TBOPUYECKOMY OCBOEHMIO YU€OHOT0 MaTepuania.

WHauBuayanbHble KOHCYJAbTAllMM OOYYaIOLIMXCSl MPOBOJATCS €XEHEAEIbHO B (opme
nuanora. Jljisg JuI ¢ OrpaHuYeHHBIMU BO3MOKHOCTSMHM 370POBbsI IPEIYCMOTPEHA OpraHU3aIius
KOHCYJIbTAIlMH C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

Konmue
Bun zausarus M cnonp3yemMble MHTEPAKTUBHBIE 00pa30BaTeIbHbBIE
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTHH
4acoB
1 JI Jleknus ¢ aneMeHTaMu neaaroru4yeckKuii SBpUCTHKA 14

becenpl, pa3bop cUTyaluii, mocTaHOBKU MPOOIEMHBIX U
CUTYallMOHHBIX 3a/IaHUI

2 JI Jleknus ¢ anmeMeHTaMu MeaaroruyeckKuii SBpUCTHKU 14
becenpl, pa3dbop cuTyaruii, mocTaHOBKU MPOOIEMHBIX U
CUTYallMOHHBIX 3aJIAHUH

Umoczo: 28

4. OueHoOYHBbIE CPeCTBA VIS TeKYIero KOHTPOJISl yCIIeBaeMOCTH M IIPOMeKY TOYHOi
aTTecTaluH.

4.1®oH/ OLIEHOYHBIX CPEACTB AJs NPOBeeHUs] TEKYLIero KOHTPOJIS.

Tekymuii KOHTPOJIb MO pa3jenaM JUCUMILUIMHBI, U3y4aeMbIM B 1 cemecTtpe,
OCYILIECTBIISICTCS] B YCTHOM U MUChMEHHOU (hopme Ha 1abopaTOPHBIX 3aHATHUIX U BKIIOYAET
clieyronre BUabl ¥ (POpMbI KOHTPOJIS: BXOJHOMU (IMarHOCTUYECKUM TECTOBbIN), TEKYILIUN
(ycTHBIN (hpOHTAIBHBINA, THCEMEHHBIN, PEIICHUE 33]1a4 M YITPAKHEHUH ), IPOMEKYTOUHBIH
(MUCEMEHHOE TECTUPOBAaHKME, KOHTPOJIbHAS padoTa).

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPEACTABISET COOO0 MPOBEPKY YCBOCHHS yUeOHOTO
MaTepuana, peryispHO OCyHIECTBIIEMYIO Ha MPOTsHKeHUU cemectpa. K JocTonHCTBaM JTaHHOTO
THUIIa OTHOCHUTCS €0 CUCTEMAaTHYHOCTbh, HEMOCPEICTBEHHO KOPPENUPYIOIas ¢ TpeOoOBaHUEM
MIOCTOSIHHOTO M HEMPEPHIBHOIO MOHUTOPHUHIA Ka4eCTBAa 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET IPEICTABIATH COOOM:

— YCTHBIH ompoc (IPYIIOBON HIIH WHUBUIYaIbHbIH);

— MPOBEPKY BBIMOJIHEHHSI MMCbMEHHBIX JIOMAIIHUX 33/1aHUN;

— MpOBeIeHUE JTa00PaTOPHBIX padoT;

— MpOBe/IeHNEe KOHTPOJIbHBIX PadoT;

— TeCTHUpPOBaHME (MMCbMEHHOE UM KOMIIBIOTEPHOE);

— MpOBe/IeHNE KOJUTIOKBUYMOB (B TUCHbMEHHOH WM YCTHOH (hopme);

— KOHTPOJIIb CAMOCTOSITENILHON PaboThl CTYACHTOB (B MUCbMEHHOW WM YCTHOH hopme).

[Ipu TexyriemM KOHTpOJIE YCIIeBaeMOCTH aKIICHT JeJaeTcs Ha YyCTaHOBJICHUH TOIPOOHOM,
pealbHOM KapTUHBI CTYIGHYECKUX JTOCTHKEHUH U YCIIEITHOCTH YCBOCHHUS UMU Y4eOHOI mpo-
rpaMMbl Ha JaHHBII MOMEHT BpeMeHH. [Ipu 7TOM KOHTpOJIE YUUTHIBAETCS IOCEUIAEMOCTh
CTYICHTOM ayTUTOPHBIX 3aHATUH (JIeTaeT OTMETKY B ayJJUTOPHOM XKypHalle), OllEHUBAET
YpOBEHB y4acTUs CTYICHTOB B ayJUTOPHON paboTe, CTENEHbh YCBOCHHSI UMH Y4E€OHOTO
Marepuaia 1 Bbl- ABJISIET HEIOCTATKU B MOATOTOBKE CTY/IEHTOB B IEJISIX JaJIbHEHUIIIETo
COBEPILIEHCTBOBAHUS
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METO/IUKH MPETOJaBaHuUs JAHHOUW MUCIUIUIMHEI U aKTUBU3AINH PabOThI CTYJCHTOB B XOJI€
3aHATUN.

JAuarnHocruuyeckoe TectTupoBaHue. ETo Lelb - OnpeaesieHue NCXOAHBIX 3HAHUM 1
O0COOCHHOCTEH MBITIICHUS CTYACHTOB IS KOPPEKTUPOBKU COJICPkKAHUS Kypca, (POPMHUPOBAHUS
TPACKTOPUHU OOyICHHSI:

- XAMus U3yvaer ...

- Monp — 310 ...

- XMMHUYECKOE BEUIECTBO — ITO ...

- [lepeuncnuTe OCHOBHBIC 3aKOHBI XUMUH.

- YKaxkuTe BaKHeHIlIne TEOPUH, COCTABIISAIOLINE OCHOBY XUMUHU.

- U3 mepednciieHHbIX SBJIICHUI BBIOEPUTE TO, KOTOPOE HENIb3s OTHECTH K XUMUUYECKHUM:
pacTBOpEHUE COJIM B BOJE; CBEPTHIBAHUE KPOBH; B3PhIB TUHAMUTA; pa3/ie]IeHUe U30TONOB ypaHa
¢ oMo 1uddy3un.

- [Ipocreiimas (3mnupuueckas) popMysia yKa3bIBaeT ...

- XMMHYECKHI 3JIEMEHT XapaKTepHU3yeTCs

- Ilox HOpMaTBLHBIMU YCIOBUSMU B XUMUHU TIOAPA3yMEBAIOTCS CIETYIOIINE YUCIEHHBIE
3HAYEHHS TEMIIEPATYPHI U JaBJICHUS ...

- CKOJTbKO aTOMOB BOJIOPO/1a COEPKUTCS B 224 11 OyTaHa npu H.Y.?

- CKOJIbKO ¥ KaKHX 3IeMEHTApHBIX YaCTHII 06pa3yloT aToM u30Toma (ropa °F?

- Onpenenute KBaHTOBBIE YMCIIA, OTIMCHIBAIOLINE COCTOSIHUE BaJI€HTHOTO IEKTPOHA

aToMa BOJOpPOJia B OCHOBHOM COCTOSIHHH.

- Omnpenenvre BaJeHTHOCTh U CTENEHb OKUCIEHUS aTOMa a30Ta B MOJIEKYJIE€ a30THOM
KHUCIIOTBHI.

- UTo Takoe XMMHYECKas CBA3b?

- Xumuueckas peaxius 00s3aTeIbHO COMPOBOKAAETCS BbIICICHUEM MU MOTJIOIEHHEM
SHEpPTrUH, MOCKOJIbBKY ...

- [IpuBenute GpopMyIibl coeMHEHUH, UMEIOIINX: a) KOBAJICHTHYIO HETIOJIIPHYIO CBS3b, 0)
KOBAJICHTHYIO MOJISIPHYIO CBSI3b, B) MOHHYIO CBS3b, I') OJTHOBPEMEHHO MOHHBIE U KOBAJICHTHbBIE
CBSI3H.

- [IpuBenuTe npumepbl S5K30TEPMUYECKUX PEAKIIUM.

- B xakux equHUIIAX U3MEPSAETCS CKOPOCTh XUMUYECKON peaKiiu?

- Ot Kkakux (aKTOPOB 3aBUCUT CKOPOCTh XUMHUUYECKON peakiuu?

- Kakue BemiecTBa Ha3bIBalOT KaTalln3aTopaMu?

- XUMHUYECKUEe PEaKINK, TPOTEKAIOLIUE B TPOTUBOTIOIOKHBIX HAIPABJICHHUSX,

Ha3bIBAIOTCA ...

- Kak npurorosurs 100 r 10% pactBopa caxapa?

- DIIEKTPOJIUTHI — 3TO JIIOOBIE BEIIECTBA, KOTOPHIE ...

- K cunpHbIM 371€KTpOoauTaM OTHOCSTCS ...

- BonHblii pacTBOp COJIM UMEET IIETOYHYIO Cpely, €CIIU COJib 00pa3oBaHa ...

- Kakue peakuiuu OTHOCAT K OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM?

- K BasKHEHUIIUM OKUCTUTENSIM OTHOCATCA ...

- Ha xakue 1Ba TMIa MOYHO MOJPa3eIUTh BCE XUMHUECKHUE BellecTBa?

TecTtupoBanust mo teMe: CKOPOCTb XMMHYECKHX PEaKIHil 1 XMMHYECKOEe PaBHOBECHE

Ilpumepnuiii ounem mecmupoeanus

1. Vka3aTh MaremaTHyecKoe BhIpaKE€HHE CKOPOCTU NPSAMON peakluu:

3Fe + 4H20 (1) < Fe304+4H>

1) ©=k[Fe]® [H0]% 2) 0 = k [Fe] [H20];

3) v =k[H20]* 4) v = [Fe]’[H20]*% 5) v =k [Fe] [H20]®

2. YkazaTh BbIpa)K€HUE KOHCTAHTHI PABHOBECHS PEAKLIUU

Fe203 + 3CO « 2Fe + 3CO2

K = [Fe;0;][cO)® 17
[Fe]2[cO,]*



[cO,]? _ [FeP[co;]? _ 3[co,] _ 3[co]
[col? ' [Fe,051[CO]3’ 3[co] 9) 3[co,]

3. Kak um3MmeHHTCS KOHIEHTpaIus Kaxaoro kommoHeHTa B cucteme Na+ 3Hz < 2NHzmpu
YBEIMYEHUH KOHIIEHTPAIMU a30Ta.

1) 2K =

1)yBenuuurcs, [NH3] yBenuumrcs;
2)yMEHBIINTCS, [NH3] ymenbmuTes;
3)yMeHbIINTCS, [NH3] yBenuumrcs;
4)yBenuuurcs, [NH3] ymenbmuTes;
5)yMEHBIIUTCA [NH3] e usmenuTcs.

4. Kak moBIHsCT MOBBINICHUC JTaBJICHHS Ha COCTOSHUE XUMHYECKOTO PABHOBECHSI B CHCTEME:
C+ H20(map) <= CO +Hz2

1) paBHOBecHE CMECTHTCS BIIPABO;

2) paBHOBECHE CMECTHUTCS BIICBO;

3) paBHOBecHE HE HAPYIIUTCS.

5. Kak moBiusieT MOHKCHNE TEMIIEPATYPhI HAa COCTOSHUE XUMHYECKOTO PABHOBECHS B

cucteMe:2NO + 02 « 2NOg; AH<0

1) paBHOBecHe HE HAPYIIUTCS;

2) paBHOBECHE CMECTHTCS BJIEBO;

3) paBHOBECHE CMECTHTCS BIIPARBO.

Kpumepuu ouenxku mecma: npaBwibHbIX 0TBeTOB 90-100% - «oTimaHO», oT 80 % 10
90%-— «xopomo», ot 60 % 1o 80%— «yZOBIETBOPUTEIHHO», MeHbIIE 60 % - «HEYIOBICTBOPH-
TEIBHOY.

TecTupoBanust no reMe: OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PeAKIUH
Ilpumepnutit oOunem mecmuposanus
1. K xakomy Ty peakiiii OTHOCUTCS JaHHAS pEaKIns?
KOH+C12 — KClO3+ KC1 +H20
1) peakius MEKMOJIEKYISIPHOTO OKUCIICHHUS — BOCCTAHOBJICHUS,
2) peaxiys BHYTPUMOJICKYISPHOTO OKUCICHHS — BOCCTAHOBJICHUS,
3) peaxius AUCIPOTIOPIIHOHUPOBAHHS.
2. ATOMBI KaKoro 3JIEeMEHTa, U3MEHSIS CTENIeHb OKUCIICHHUSI, OKUCIISUIUCH B PEAKIINH:
Pb(NOs3)2 — PbO + NO2 + O2
1) cBunIa; 2) a30Ta; 3) KUCIOpoAa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPOIa.
3. CKoIbKO 31eKTpoHOB oTaaeT ol Cr¥* B peakuuu:
Cr** + Bro+ OH — Cr0$™ + Br + H,0
1)1,2) 2;3)3;4) 4,5) 5.
4. CKOJBKO MOJIEKYJ a30THOM KHCIIOTHI y4acTBYET B KAYECTBE OKHCIUTEINS B PEaKIUU:
FeS + HNOs — Fe(NOz)3+ S + NO + H.O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kaxoii cpezie ocyIecTBIS€TCS peakiius, MPOTEeKAIOIas [0 CXeMeE:
MnO2+ KC103+ ... - KoMnO4 + KC1 + ...
Kpumepuu oyenku mecma: npaBuibHbIX 0TBeTOB 90-100% - «oTinuHO», 0T 80 % 110
90%-— «xopomo», ot 60 % 10 80%— «yn0BIETBOPUTENBHO», MeHbIIe 60 % -
«HEYJIOBJIETBOPUTEIHHO

Konmponvnaa padoma siBnsercsi oqHONH U3 CIOXHBIX (opMm mpoBepku. KoHTposbHas
paboTa, Kak NMpaBWJIO, COCTOUT U3 HEOOJIBLIOr0 KOJMYECTBA CPEAHUX MO TPYJHOCTH BOIIPOCOB,
3a]a4y WK 3aJlaHui, TpeOYIOMX MOKMCcKa 000CHOBAaHHOTO OTBETa. Bo Bpems MpoBepKU U OLIEHKU
KOHTPOJIbHBIX MUCHbMEHHBIX pabOT MPOBOJUTCS aHAU3 PE3YJIbTaTOB BBINOJHEHHS, BBISBIISIOTCS
TUIHYHBIE OIIMOKH, a TaKXKe MPUYUHBI UX nosiBieHus. KonTpoabHas paboTa 3aHMMAaeT 4acThb
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y4eOHOTO 3aHATHS C pa300POM MPABIIBHBIX PEIICHHUI HA CIIEIYIOLIeM 3aHATHH.
[lepeueHb KOHTPOJIBHBIX PAOOT NPUBEAEH HUXKE.
Konmponsnasa pavoma 1. Ocroenvie nonamus u 3aKoHbl XUMUU
Ilpumepnulit 6unem Kk KOHMPOILHOU padome

1. BeruucnuTe MOJISIPHYIO Maccy 3KBUBaJIeHTa MeTasula, eciiu 0,2 T ero BBITECHWIN U3 KUCIOThI
78 M1 Bogopoaa, usmepennoro npu 17 °C u naBnenun 98642 Ila.
2. BerauciuTh MOJIIPHYIO Maccy rasa, eciau Macca 280 mi ero pu temmneparype 21 °C u gasne-
aun 2.026-10° 11a pasna 0,65T.
3. I'me comepkutcs 6ombine Mosiekyir: B 1 1 xmopa nipu 23 °C u naBnennn 98 500 [Tawm B 1 11
okcuaa yriepoaa npu 55 °C u nasnenuun 10 600 I1a?

Konumponsnan paboma 2. Pacmeopul

Ilpumepnulii 6unem Kk KOHMPONLHOU padome
1 BpruucnuTe MOTSIPHOCTB pacTBopa ¢ MaccoBoit goineit Hz SO4 15%, ITnotaoCTh 15% pac-
tBopa H2 SO4 paBHa 1,1 r/mi.
2 K 150r pacTBOpa ruIpoKCHIa Kajaus ¢ MaccoBOi noJeit 6% nodasumm 9 r KOH.
OmnpenenuTb MaCCOBYIO JIOJIO IIEJIOYH B TIOJTYYEHHOM PaCTBOPE.
3. Onpenenurts Maccy pacTBOpa MMAPOKCHIA Kallks ¢ MaccoBoi goseit 20 %, KOTopyro He0O-
xouMo TipudaBuTh kK 200 1. pacTBopa ¢ MaccoBoi gosiei 70%, utoosr morytsS50% pacTBop.
4. JInsa werirpamm3anuu 20 mia KOH notpe6osanocs go6asuts 15 Mt 0,3 H

Kpumepuu oyenxu KOHTPOJILHBIX pabOT:

— OILIEHKA ‘“3a4TEHO’” BBICTABIIIETCS CTYIEHTY, €CJIM OH IPaBUJIBHO IIPUMEHSET TEOPETHU-
YeCKHe TOJIOKEHHS Kypca TPU PEIICHUH TPAKTHYECKUX BOTIPOCOB M 3a/1a4, BJaJeeT HEOOXO0au-
MBIMH HaBBIKAMH M IPHEMaMH UX BBITIOJTHEHUS;

— OILICHKA “‘H€ 3a4TE€HO’’ BBICTABJIACTCS CTYACHTY, €CJIM OH HE 3HAET 3HAUUTEILHON YacTu
IIPOrpaMMHOTO MaTepHaia, B pacCUeTHOM 4aCTU KOHTPOJIbHOM pabOThl JOIYCKAET CYIECTBEHHbIE
OmMOKH, 3aTPYAHACTCS OOBSICHUTh PACUETHYIO YacTh, a TaKKe HEYBEPEHHO, C OOJBIIMMH 3a-
TPYAHEHUSMHU BBINOIHSET 3aJaHUS WJIU HE CIPABIIAETCS C HUMH CaMOCTOSITEIIBHO.

[TnanupyembiMu (popMOI TEKYIIETO KOHTPOJS 3HAHWW CTYJIEHTOB IO paszeiaM JHCIH-
IUTMHBI, U3y4aeMbIM BO 2 CEMECTpe, SIBJISIETCS YCTHBIM OMpOC Ha JaOOPaTOPHBIX 3aHIATHUSIX IO
TEOPUM METOJa aHallh3a, UCIOJIb3yeMOro B JaOOPATOPHOM MPAKTUKyME, U OCOOEHHOCTSIM BBI-
MOJIHAEMOH J1TabopaTOpHOU pabOThI, a TAK)KE PEUTHHIOBBIE KOHTPOJIbHBIE pAOOTHI.

IIpumepHbIii NepeyeHb BOMPOCOB M0 TEOPUH MeTOJa aHAJIN3a, UCII0JIb3yeMOro B Jia-
0OpPATOPHOM NMPAKTUKYME, U 0COOEHHOCTAM BbINIOJIHSIEMOM J1a00PaTOPHOii padoThI:

1 Yro Takoe nepBUYHbIE cTaHIApTHBIE BelecTBa? Kakue TpeGoBaHUS K HUM IPEIbSIBISIFOTCS ?

2. HazoBuTe OCHOBHBIE CTIOCOOBI MPUTOTOBIIEHUS! CTAHJAPTHBIX PACTBOPOB.

3. Kaxkue pacTBOpHI Ha3bIBaIOTCS BTOPUYHBIMU CTaHAapTHBIMU? KakuMm 00pa3om ycTaHaBinBa-
10T UX TOYHYIO KOHIIEHTpaluo?

4. JlaiiTe ompe/elieHre CIeAYIOIINM OHITUAM: TUTP PAacTBOPA; IKBUBAJICHT BEIIECTBA; (haKkTop
SKBHUBAJIIEHTHOCTH; MOJIIpHAsl KOHILIEHTPALIMsI; MOJIIpHAs KOHIICHTpAIMs SKBUBAJICHTA; Mac-
coBas nouist. [IpuBenute GopMysbl, CBSI3BIBAIOIINE ATH TTOHSTHSI.

5 B yem 3akiouaeTcs CyTh METOJIa KHCIIOTHO-OCHOBHOTO THUTpoBaHMs? Kakue peakuuu exar
B OCHOBE 3TOr0 Metona? TpeGoBaHMs K peakiusM B METO/€ KUCIOTHO-OCHOBHOTO TUTpPOBA-
HUSL.

6. Kaxkue BemecTBa MOXXHO MPUMEHSITh B METOJI€ KHCJIOTHO-OCHOBHOTO TUTPOBAHHUS B KQUeCTBE
tutpanTta? TpeboBaHusl.

7. C IOMOIIBIO KAaKUX CTAaHAAPTHBIX BEIIECTB MOKHO CTaHIAPTU3UPOBATH KUCIOTHI, OCHOBA-
HUs?

8 Kaxk ompenenuTs Ha MpaKTUKE MOMEHT OKOHYaHUS TUTPOBaHUA? YKa3aTh €ro Ha KpUBOH
TUTPOBAHUSL.

9. MHaukaTtopsl B METOJE KUCIIOTHO-OCHOBHOTO THUTPOBAHUS: TPEOOBaHUS, 0COOEHHOCTH CTPO-
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€HHsI, OT Yer0 3aBUCUT U3MEHEHHE OKPACKH M KaK 3TO MOXHO 00bAcHUTH? [IpumMepsl

10. Kak BbIOpaTh MHAUKATOP AJsI KOHKPETHOTO TUTPOBAHHSA?

11. TlpeacraBUTh BUJI KPUBBIX TUTPOBAHUS CUJIBHBIX U CJIA0OBIX KUCIOT U OCHOBaHMM. YKa3aTh
TOYKY SKBUBAJICHTHOCTH.

12. Tlo xakOMy 3aKOHY IPOBOJUTCS pacyeT pe3ysibTaToB TUTpoBaHUA? OOBSICHUTH HA TPUMEpPE
nabopaTopHOi pabOTHI.

13. Ha uyem oCHOBaH METO/1 MOJICKYIIIPHOW CHIEKTPOCKOIIUH B BUAMUMOUN 1 YD 001acTsIX CHEKTpa.

14. B3aumoelicTBrE BEIIECTBA C 3JEKTPOMAarHUTHBIM U3JIyu€HUEM B BUAUMON U Y D 061acTsIX
CIICKTpA.

15. OcHOBHO1 3aKOH MOTJIOLIEHUS 3JIEKTPOMAarHUTHOTO U3Iy4eHUs. MoJIIpHBIA KOAPPUIUEHT
CBETOTOIJIOIIEHUS

16. CriexTp MOTJIOMIEHUST 1 OCHOBHBIE (JOPMBI €T0 TIPEACTABICHUSI.

17. [laiiTe onpeneneHre ONTUYECKOMN MIIOTHOCTH, MPOITYCKaHUSI.

18. Cxema ®3Ka. JlerekTopsl. CriocoObI MOHOXPOMATH3AIUHN H3TydeHUs. KakoB MPUHITHII IT01-
60opa cBeTo(UIBTPOB MPU MPOBEACHUH (POTOMETPHUUECKUX U3MEPEHUI?

19. OcHOBHBIC OTIINYHS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

20. Crioco0Opl mepexo/ia OT aHATMTHYECKOTO CUTHAIA K KOHIIEHTPAIMH B METOJIE MOJICKYJISIPHOM
CHEKTPOCKONUU B BUANMON U YD 00acTsx crekrpa.

21. Ha 4yeM OCHOBaHBI AIEKTPOXHUMHUYECKHE METO bl aHAIN3A.

22. CyniHoCTh METO/1a IOTEHIIMOMETPHH.

23. YeM OTIHMUAIOTCS JIEKTPOIBl CPABHEHHS OT U3MEPUTEIBHBIX 3JIEKTPOJIOB?

24. OnumuTe TPUHITAT padOThI XJIOPCEPEOPSHOTO IEKTPOIA.

25. TIpuHIUTT TeWCTBUS METAUTHISCKHIX 3JICKTPOIOB.

26. NoncenextuBHbBIC AMEKTPO1bI? CTeKIHHBIN AnekTpo1. Onpenenenue pH.

27. Cnoco0bl mepexo/ia 0T aHAIMTUYECKOTO CUTHalla K KOHIICHTPAIlMU B METOE MOTEHIIMOMET-
pun.

28. TloteHumomeTpuieckoe TUTpoBaHue. B kakux KOOpHATaX MOKHO MOCTPOUTH KPUBYIO T10-
TEHIIUOMETPHUYECKOTO TUTPOBAHUS?

IIpyMepbl peHTUHIOBBIX KOHTPOJIbHBIX PadoT MO0 Kypcy
PeiiTuHroBasi KOHTpPoJLHas padora Nel
1o reMe «Kuciomuo-ocnoenoe pagnosecue u KUC10MHO-0CHOBHOE MUMPOBAHUE

TUIIOBOU BAPUAHT

1 Cdopmynupyiite 3aK0H IEHCTBYIOIIUX Macc Uil PAaBHOBECHBIX CHCTEM. 3alUIINTEe KOHCTaH-
Thl PaBHOBECHUs Ul CIEAYIOLIUX MPOLIECCOB: aucconuanuu MypaBbuHOUM kuciaotst HCOOH +
H,0«<> HCOO + H30"; kommuekcoo6paszosanus Ag* + 35,037« Ag(S:0 x%; (3 6anna).
2. YKaXXuTe OCHOBHBIE TMOJIOKEHUs MpoToauTHueckoi Teopun bpéucrena-Jloypu. Paccuuraiite
pH pactBopa, B kotopom coaepxkutcsa 0,1 M HCOOH u 0,25 M HCOONa (KsHCOOH =1,8-10
Y (5 6annos)
3. Ompenenute PpakTOp SKBUBAJCHTHOCTH M MOJISIPHYIO MacCy SKBHUBAJICHTa KUCIIOTHI B PEaK-
un: HoSO3z+ 2KOH=K>S03 + 2H,0 (2 6anra)
4. Yto Takoe mepBUYHbIE CTaHIApTHBIE pacTBOphl? Kakue TpeGoBaHUS K HUM MPEIbSBISIOTCS?
HazoBute ocHOBHBIE CMOCOOBI MPUTOTOBICHHUS CTaHIAPTHBIX pacTBOPoB.B mepHoil konbe Ha
500,0 M pactBopunu 1,4356 r maseneBoil kuciotel (H2C204-2H20). Onpenenure MOISPHYIO
KOHIIEHTPAIIMIO, MOJISIPHYIO KOHIIEHTPAIIMIO SKBUBAJICHTA W TUTP MOTYy4YEHHOTO pacTBopa (5 b6an-
7108).

PeiiTuHroBasi KOHTpOJIbHAas padora Ne2
10 TeMe «OKucaIumenbHo-60CCMan08UMENbHOE U KOMNIAEKCOHOMEMPUUECKOe MUMPOBAHUE»

TUITIOBOM BAPUAHT
1. PaCCTaBI/ITL KOI)(I)(I)I/II_[I/ICHTBI n OHpCILCJ'II/ITB MOJ'ISIpHYIO Maccy OKBHUBAJICHTA OKUCIIUTCIIA B
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YPaBHEHUHU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHOMN PEAKIIUU:

2. IlepmaHranaToMeTpusi; ypaBHEHHUS, JIS)KAIIME B OCHOBE MCIIOJIb30BAHUS NIEpMaHraHaTa Kajlus
B KayecTBe okuciurens. [Ipurorosnenue, xpanenue u cranaapruszanus pacrsopa KMnOs. Ilpu-
yiHbl U3MeHeHUs TuTpa pactBopa KMnOgs. [Ipumenenne merona. Paccuntath Maccy xenesa B 1
1 pactBopa, eciu Ha TutpoBanue 20,00 ma ero 3arpaueno 15,70 ma 0,1004 M pactBopa KMnO4
(f=1/5). (5 6annos)

3. MerammoxpoMHble HHIUKATOPbl. MexaHu3M ux JAeHCTBUs, TpeOOBaHUs K HHAUKaTopaM. [Ipu-
BE/IUTE MIPUMEPBI METAITIOXPOMHBIX HHIMKATOPOB. (5 6an106)

PeiiTunroBasi KoHTpoJbHas padora Ne3
10 TeMe «DUUKO-XUMUYUECKUE MEMOObl AHANU3A
TUTTOBOW BAPUAHT
1 Ha yeM ocHOBaH METOJ MOJIEKYISIPHON CIEKTPOCKONNHU B BUIUMON 1 Y® obnacTsx cnekrpa.
CriekTp morJIomeHns U OCHOBHbIE (popMbl ero npezacrabiieHus. OCHOBHOHM 3aKOH MOIJIOIIEHUS
3JIEKTPOMArHUTHOTO W3iydeHus. [laliTe omnpeneneHue ONTUYECKON MIIOTHOCTH, MPOMYCKaHHUS.
Cxema ®DKa, ocHOBHBIE Y371l TprOopa. KakoB npuHIun noadopa cBeTo(uIbTPOB MPHU MPOBE-
nenuu (oromerpuueckux usmepeHuin? CrocoObl mepexoja OT aHAJUTUYECKOrO CHUTHajda K
KOHIICHTPAIIUU B METOJE MOJICKYISIPHOM CHEKTPOCKOTHUHU B BUANMON M Y@ 00JacTsAX CHeKTpa.
(5 6annos)
2 Xpomarorpamma. Kakoil 0CHOBHOM mapaMeTp UCTIONB3YIOTCS U HICHTH(DUKAIINN BEIIECTB B
xpomatorpadun? HazoBute 0CHOBHBIE MMapaMeTPhl, UCIIOJIb3YyEMbIE I KOJIMYECTBEHHBIX H3Me-
penuii B xpomatorpaduu. O0paboTka pe3yapTaToB xpoMmatorpadudeckoro anainusa. (5 6auios)
3. [NoreHmmomeTpuveckoe TUTpOBaHHE. B Kaknx KOOpAMHATAX MOKHO MOCTPOUTH KPHUBYIO TO-
TEHIIMOMETPUYECKOTO THUTPOBAHMS M KaK ONpeAeTuTh 00beM B TOUKe sKBHUBasleHTHOCTU? [lpu-
MEHEHHE METOa U ero npeumyiiectsa. (5 d6awios)

Kpumepuu oyenku peiimunzoevix KOHmMpoavHvix paoom: 15-12 6aios - «OTIHIHO,
11,5-8,5 — «xoporioy, 8-5 — «yTOBIETBOPUTEIHHO», MEHBIIIE 5 - «HEYIAOBJICTBOPUTEIHHO

4.2 ®oHJ OLIEHOYHBIX CPECTB VISl POBeIeHUsI MPOMEKYTOUHOM aTTecTaluu.

dopmMaMM NPOMEKYTOYHOHN aTTECTALMU IO AUCIUIUIMHE SIBJISIOTCS B 1 ceMecTpe — 3a-
YET, BO 2 CEMECTPE — IK3aMEH.

Bonpocut k 3auemy:
1.CTrexruoMeTpuUuecKre 3aKOHbI XUMHUH UX POJIb B COBpeMEHHOH XuMuu. [1poOiemMsbl SK0I0THH.
2.BoJiHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yanun3m 3j1eKTpoHa.
3. OCHOBBI KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHHUS aTOMa.
4. KBaHTOBBIC UHClIa. ATOMHBIE S, P, d, f - opOuTam.
S5.IIpyuHIHAIIBI 3aITOTHEHUE JIEKTPOHAMU aTOMHBIX OpOUTaJICH.
6. [lepuomnueckuii 3akoH. [leproauyeckas cucrema anemenToB JI.M. Menneneera. Knaccudu-
Kalus 3JeMEHTOB (s-, p-, d-, ).
7. Xumnueckas cBa3b. [lonarue o metone BC u MO.
8. KoBanenTHas cBs3b. CBOMCTBA BEIISCTB C KOBAJIEHTHOH CBS3LIO.
9. MoHHas cBA3b. DNEKTPOOTPULIATEILHOCTD 3JIEMEHTOB.
10.BonopoiHas CBsA3b U €€ CBOMCTBA.
11. CBa3b B MeTaiuiax. CBOHCTBA BEMISCTB C METAINUECKOH CBI3BIO.
12.Tumbl KpUCTATUIMUECKUX PEIIETOK U CBOMCTBA COETUHEHU.
12.30nHas Teopus. [IpoBoJHUKN TOKA U JUDIIEKTPUKH.
13 TepmoamHamudeckue cuctemMbl. DYHKIIUU COCTOSHUS. DHTAIBINS, SHTPOIHSI, BHYTPEHHSIS
SHEPrusi — mapaMeTpbl COCTOsIHUS BellecTB. CTaHIapTHBIE TEPMOIMHAMUYECKHE TTapaMeTphl 00-
pa3oBaHMs BELIECTB.
14. TlepBblit 3aKOH TEPMOTUTHAMUKH.
15. Duepreruueckue 3HEKTh XUMUUECKUX peakinid. TepMoXxuMudeckue ypaBHeHUs. 3aKOH
I'ecca u ero ucnoJsib30BaHUE AJI1 TEPMOXUMHUECKUX PACUETOB.
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16. TTonsiTre 00 3uTponMU. DHTpONUS (a3zoBoro nepexoaa. Bropoii 3akoH TepMOAMHAMUKY.
17.13006apHo-n30TepMuueckuii motenuan (sueprus [ m66ca). Hanpasnenue nporekanus Xu-
MHYECKUX PEAKLIHM.

18. CkopocTh XMMHUYECKOW peakuu U (DaKTOPHI HA €€ BIMSIONUE. 3aBHCUMOCTh CKOPOCTH pe-
aKLUU OT KOHUEHTPAlUU. 3aKOH JIEHCTBYIOIIHUX Macc.

19. 3aBucHMOCTH CKOPOCTH peakiuu oT Temreparypsl. [lpasuno Bant-I'odda.

20.ITonsiTHe 0 TEOPUM AKTHBUPOBAHHOIO KOMIUIEKCA. DHEPI'Hsl aKTUBALUHU.

21.I'oMOT€eHHBII U reTepOoTreHHbIN KaTtaan3. ABTokaranus. @epMeHTaTUBHBIN KaTanus.

22. O6paTumble U HeOOpaTUMble peakliuu. Xumuueckoe papHoBecue. [Ipuniun Jle-1llarensbe.
CwMmenienue paBHoBecHs. KoHcTanTa paBHOBECHS B (DAKTOPHI HA €€ BIUSIONINE.

23. lucniepcHbie cUCTeMbI U uX Kinaccudukanus. [lonatust 00 uaealbHBIX U peagbHbIX PaCTBO-
pax.

24. Xumunueckas reopus pactBopos J[.M. MenneneeBa. O61ine cBoiicTBa pacTBOPOB.

25. 3akonsl Payms.

26. Ocmoc. 3akoH Baut-T'odda. Ocmoc B ipupojie. M3oToHnueckuit KOApPUIUEHT.

27 IlpencraBieHue 0 MEXaHU3ME IEKTPOTUTHUECKOM TUCCOIMALN B BOHBIXPACTBOPAX.
28.Crenenp aucconuanuy U (pakTopbl Ha ee Biustonre. 3akoH pazbasienust OcBaiibia
29.KoncTanTa nuccornuanuu U (akToOphl Ha €€ BIHSIOIIHE.

30 Bona ee pons B ipupoe. Monnoe mpousBeneHue Boasl. Bogopoansiii mokazarens ( PH )
pacTBopa.

31. BydepHbie pacTBOPHI U X CBOKCTBA. X pob B IpHpoIe.

32. TIoHATHE O TCOPHH CHIBHBIX AIEKTPOIUTOB. AKTUBHOCTD, KOI(PPHUITUCHT aKTHBHOCTH, HOH-
Hasi CHJIa pacTBOpa.

33. 'mnpomm3 comneit. HeoOpaTumerit tunposms. CTeneHs U KOHCTaHTa THApoJn3a. BiausHue
TeMIlepaTypbl ¥ pa30aBiIeHUs HA CTENEHb TUAPOIIN3A.

34. Tlpouszsenenue pactBopumoctu (I1P). YcnoBus Beimagenus ocaaka.
35.0KucIuTEeNbHO-BOCCTAHOBUTEIbHBIC peakiuu. Kimaccudukanus. VX poss Bopupoje.

36. DIIEKTPOXUMHUYECKHUE CBOMCTBA pacTBOPOB. CTaHIAPTHBIN ICKTPOIHBIN MOTSHIMAT U (aK-
TOpBI HA HETO BiUAIONIME. YpaBHeHUuEe HepHcera.

37. T'anpBannueckwuii 3aeMeHT. DJ]C rarbBaHUYECKOr03JIEMEHTA.

38.21eKkTpoau3 paciiaBa 1 BOJHOTO pacTBOpa COJIEH.

39.0011ue cBoiicTBa METANIOB M HEMETANIOB. XUMHUYECKUE CBOMCTRA.

40. Yriepoa. XMMHYECKHUE CBOMCTBA MPOCTOTO BEMIECTBA U CBOMCTBA COEIMHEHUM yIriiepo/iac
kucyopoioM. [lapaukoBbIi A deKT.

41. Knaccuduxaiusi OpraHi4ecKux COeIMHEHUN. YTIIEBOAOPO/IbI.

42 Kucnopoa. AnnotponHas Moaddukanus. XuMUYecKHe CBOMCTBA. DKoJIorndeckue mpooie-
MBI.

43. [llenoynble MeTaJUIbl. XMMHUECKHE CBOMCTBA MTPOCTHIX BEIIECTB U UX COCTUHEHUH.

44 1llenoyHO3eMeNbHBIE 3JIeMEHThl. XUMUYECKUE CBOICTBA

45. CtpoeHre 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeTuHEeHHH d-meMeHToB. XUMUYeCcKas CBS3b B
KOMIIJIEKCHBIX COEIMHEHHUSIX.

46.Meton BC u Teopus KpUCTAUTHUECKOTO OIS O TEOMETPUU U MAarHUTHBIX CBOMCTBAX KOM-
MIJIEKCHBIX COETUHEHUN.

47.5IBneHue paguoakTUBHOCTH. Buabl pannoaktuBHOCTH. PagnoakTuBHbIe 31eMeHThI. CIOCOOBI
oOHapyXeHUS PaTUOAKTUBHOCTH

48 I'eoxumuueckas KiacCU(pUKAIUs YIEMEHTOB

Kputepun onenkn:

OmneHka 3HaHWI MO JUCHUIUIMHE Ha 3a4ere npennojaraet AupdepeHMpOoBaHHbIA MO -
XOJ K CTYAEHTY, YUeT ero MHAUBHUIYAIbHBIX CIIOCOOHOCTEH, CTENIEHb YCBOCHUS U CUCTeMAaTH3a-
IIUH 3HAHUH y4eOHOTO Kypca, yMEHHUs JleNlaTh JJOKa3aTelbHbIe BBIBOJIBI U 00001IeH s, (hOPMHPO-
BaHUS OOIEKYIbTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETEHTHOCTEH.
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OneHuBaeTcst HE TOJIBKO INyOMHA OHMMAHHS OCHOBHBIX pa3zesioB Y4eOHOM AMCLUILIN-
HBI, HO ¥ TIOCEIAeMOCTb JIEKLIUH U JTa00PaTOPHBIX 3aHSATHIA, aKTUBHOCTh MIPU YCTHBIX ONpOCax U
COZIEPKATENBHOCTD YCTHBIX OTBETOB.

OneHka Onucanue
OTBET IIOJIHBIM U NPAaBWIbHBIA Ha OCHOBE U3yYEHHBIX TEOPUH, Ma-
3auTeHo TEpHUaJ U3JI0KEH B OIIPEAEIEHHOMN JIOTUYECKOU ITOCIIEI0BATEIIBHO -

(ITPOIBMHYTBIA YPOBEHB) | CTH, P 3TOM JOIYCKAIOTCS HECYIIECTBCHHBIC OMMOKH B OTBETAX
Ha TEOPETUYECKHUE BOMPOCHI HIIM B PEIICHUM 3aa4H, KOTOPbIE CTY-

JACHT MOJKCT UCIIPABUTD 110 YKA3aAHUTIO NPCIIOAaBaTCIIA.

OTBET IOJIHBII, HO MPU 3TOM JIOIYIIEHA CYLLIECTBEHHAs OlIMOKa

3a4reHo WJIM OTBET HEMOJIHBIN, HECBA3HBIN, YACTUYHO OCBOCHHBIE YMEHHUS
(MOpOTOBBIA YPOBEHD) NPUMCHSTh TCOPETUUCCKUE 3HAHUS ITPU PEIICHHUM MPAKTUYCCKUX
npoOJIeM.
OTBET OOHAPY)KMBAET HE3HAHNE OCHOBHOTO COJICPKAHHS y4eOHOTO
He 3auyteno Py JIep yi
MaTepuala.

Bonpocul k skzameny:
1 AmnanuTudeckas XMMHs Kak Hayka. Merozapl aHaim3a. Metonuka aHanu3a. OCHOBHBIE CTa-
MU XUMUYECKOTO aHaJIH3a.
2 XuMHYecKoe paBHOBECHE B TOMOTEHHBIX CHCTeMax. 3aKOoH JieiicTByromux macc. KoHcranra
paBHOBECHS: TEPMOJWHAMUYECKAs, peajdbHas U ycIoBHas. AKTUBHOCTh. KoadduimeHnt aktus-
HOCTHU. MoJibHas 10JIsT HOHA.
3 TurpuMmerpuueckrue METOIbl aHAW3a. TpeOOBaHUSA K peakiusM B THTpuUMeTpuu. [lepBud-
Hble ¥ BTopuuHble cTanAapThl. [Ipumepsl. Ctangaptuzanusa. CrnocoObl TUTPOBAHUS: MPsIMOE, 00-
paTHOE U 3aMECTUTENBHOE.
4. Tlporomutuueckas teopus bpencrena-Jloypu. OcHoBHBIE ee mosokeHus. KucioTel, ocHo-
BaHus U amponuTel B Teopun bpencrena-Jloypu. ComnpspkeHHas nmpoTosuThydeckas mnapa. Kos-
CTaHThI KUCJIOTHOCTU U OCHOBHOCTH.
5 Peaxkmnusa aBrompotonuza. KoncranTta aBronmporosmsa. MoHHoe mpou3BeneHne Boabl. Boao-
POAHBIA ¥ THAPOKCUIIBHBIN NIOKA3aTelNu, CBs3b MexX Ay HUMH. Kucnble, menouHble, HEUTpaJIbHbIE
pactBopsl. Pacuer pH B pacTBopax CUIBHBIX U cIa0bIX AJIEKTPOJIUTOB.
6. Ilonsatue o OydepHbIx pacTBopax. Mexanusm OydepHoro nerictBus. bydepHas eMKOCTS.
[Tpumepsr Oydepubix cuctem. Pacuer pH Oydeproro pactBopa.
7. KucnotHo-ocHoBHOe TUTpoBaHue. KpuBas KHCIOTHO-OCHOBHOI'O THUTPOBAHHS, TOYKA SKBU-
BAJICHTHOCTH, CKa4OK TUTpoBaHMs. PaKTOpsl, BAMSAIOLIME HA CKadoK. lIpakTuyeckoe npumeHe-
HUE KMCJIOTHO-OCHOBHOI'O TUTPOBAHUS.
8 HMuauxaTtopsl, IpUMEHSEMbIE B METOJAE KHCIOTHO-OCHOBHOTO TUTpOBaHUA. OCHOBHBIE IO-
JIO’KEHUSI HOHHO-XPOMO(DOpHOI Teopun MHIUKATOpPOB. MHTEpBan mepexo/ia OKpacKu KUCIOTHO-
OCHOBHOTO MHAUKaTopa, pT. Ha ueM ocHOBaH BbIOOp KHUCIOTHO-OCHOBHOTO MHUKATOpa?
9. OxucnauTenbHO-BOCCTAaHOBHUTENbHAS peakiusa. OKUCITUTENb U BOCCTaHOBUTENb. CTaHmapT-
HBI OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIM NMOTEHLHMA. Y CTPOMCTBO TaJIbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBIN BOJOPOIHBIN 3IEKTPO/I.
10. VpaBuenue Hepucra. BiusiHue MOHHOHN CHIIBI M KOHKYPUPYIOIIMX PEAKIUNA HA BEIUYHHY
3NEKTPOJIHOTO noTeHuuana. Bnusaue pH Ha BenmMuuHy 37€KTPOAHOTO MOTEHIMANA.
11 KoHCTaHTa OKHCIUTEIbHO-BOCCTAHOBUTEIHLHOTO paBHOBecHs. PacueT KOHCTaHTHI paBHOBE-
CHsl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHOU peakunu. UTo xapakrepusyeT ee BennunHa? Kak M0OXHO
WM3MEHUTH HAIlPaBJICHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu?
12 OxucnurenbHO-BOCCTAaHOBUTEIBHOE TUTpoBaHHE. KpuBbie pemokc-tutpoBaHus. DakTopsl,
BIIMSIONINE HAa BEJIMYMHY CKauka Ha KPUBOW OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHOIO TUTPOBAHUSI.
Pacuer moTeHnuana B TOYKE SKBUBAJIEHTHOCTH JUIsl OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAK-
LIH.
13 Munukatopsl, mpuMeHsEMbIe B OKUCIUTEIHLHO-BOCCTAHOBUTEIHLHOM TUTpOoBaHUH. Kiaccu-
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¢dukanys, TpeOOBaHUS K HHIUKATOPaM, IpUMephl. MIHTepBai nmepexo/ia OKpacku peroKc-
HMHJMKATOpOB, pT.

14 Ilepmanranaromerpus. CymHocTh MeToAa. [Ipurorosienue, XxpaHeHUE U CTaHAAPTU3ALUS
pabouero pactopa. [IpakTHueckoe UCHOIb30BaHHUE.

15, Tuxpomaromerpus. Y paBHEHUE, Jexaliee B oCHOBe Meroa. [Ipurotosienue pabouero
pacTtBopa, MHAUKATOpbl. [Ipumenenune metoa.

16. KowmmiexkcoobpaszoBanue. [loHsaTHE 0 KOMIIEKCOOOpa30BaTene, JINTraHae, IPUPOIE CBSI3H B
KOMILIEKce. XeaT, BHYTPUKOMILJIEKCHOE COEIMHEHUE, JEHTaTHOCTD JIUTraHa, KOOPANHAIIMOH-

Hoe unciio. GakTopel, BIUSIONIME HA YCTOMYMBOCTh KOMIUIEKCHOTO coenHeHus. Koncranra
YCTOMYMBOCTH KOMIUIEKCHBIX COSAMHEHUI: TEPMOUHAMUYECKASI, peaibHasl U yCIIOBHASL.

17. Kommnekcomerpuueckoe tutpoBanue. TA. OcoOeHHOCTH B3aUMOJIEHCTBUS METAIUIOB C
O/ITA. Kpuasg KOMIIJIEKCOHOMETPUUYECKOTO TUTPOBaHUs. PaKTOphI, BIUSIOUINE HA BEJIUUYUHY
CKayKa Ha KPUBOM KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHHUS.

18 Muaukatopsl B METOJ/Ie KOMIUIEKCOHOMETPHUICCKOTO TUTPOBAHUS. METalIIOXpOMHBIC WH/IH -
Katopbl. MexaHu3M HX JAeUCTBUs, TpeOoBaHMs K HHAMKaTOpaMm. [lpuBenurte mpuMepsl Me-
TAJUIOXPOMHBIX MHIUKATOPOB.

19, TlpumeHeHHE KOMITJICKCOHOMETPUYECKOTO TUTPOBAHUS IS ONPEICTICHIS KATHOHOB M aHUO-
HOB. KOMIIJIEKCOHOMETPUYECKOE OTpEICTICHNE Kaabls U MarHus. OnpeaesieHNe )KeCTKOCTH.

2. Knaccudukarmus (HU3NKO-XUMUISCKUX METOJOB. JlMamma30H ONpPEIe/IeMbIX COJCPKAHUM.
[Ipenen obHapyxenus. M30upaTenbHOCTh, YyBCTBUTEIBHOCTh aHalu3a MeTo U METO/IMKa aHa-
nu3a. AHanmutrdeckuit curHai. CrocoObl mepexoga OT aHATMTHYECKOTO CHUTHAIA K KOHIICHTpa-
LUU: TPAAyUPOBOYHBIN TpaduK, CTAaHAAPTHON J0OABKHU, OJJTHOTO TAJIOHA.

2l DnexTpoMarHUTHOE M3JIydeHue. B3anMoelicTBre BEIIeCTBa C 3JICKTPOMArHUTHBIM H3ITyde-
HUEeM B BUAUMOU U Y@ obnacTsax criekTpa. OCHOBHOW 3aKOH IOTJIONICHUS IEKTPOMArHUTHOTO
u3nydeHusi. Mossipuelii koadduueHT cBeronornomenus. OnTuueckasi MIOTHOCTb, MPOIYCKa-
Hue. CrekTp MoryoneHus: 1 OCHOBHbIE ()OPMBI €T0 MPEACTABICHUS.

2. Metoa MOJEKYIAPHON CIIEKTPOCKOTHH B BUuauMoit 1 Y® obnactsax cnekrpa. Cxema OOKa.
OcHoBHBIE Y31IbI TTpuOOpa. OCHOBHBIE OTJIMYUS CIEKTPO(POTOMETPOB OT (POTOAIEKTPOKOJIOPH-
MeTpoB. KadecTBeHHBIM M KOJWYECTBEHHBIN aHanmu3. CrocoObl mepexoja OT aHAIMTHYECKOTO
CUTHajia K KOHIEHTPAIMU B METOJIE MOJIEKYJISIPHOM CIIEKTPOCKONUU B BUIUMOM u Y@ obnmacTsix
CIEKTpa.

23, AtomHo-abcopOuuoHHas crnekTpockonus. Pe3zonancHoe wusnmydenue. (CxemMa aTroMHO-
abcopOILMOHHOTO CIIeKTpoMeTpa. VICTOYHMKHN pEe30HaHCHOTO M3JIydeHus (Jamrma C IMOJbIM KaTo-
JIOM U 0€33JIeKTpOAHAs JaMIia). ATOMH3aTOPbl, OCHOBHbBIE MPEUMYIIECTBA ANEKTPOTEPMUUYECKOM
aTOMHU3ALIMM 110 CpaBHEHUIO ¢ miaMmeHHou. KonnuectBenublid ananu3 B metoge AAC. [Ipumene-
HUE METOJA.

24 AtoMHO-’3MHCCHOHHasl crnekTpockonus. llomydyenue crnekTpoB ucmyckanus. VcTodHUKH
BOo30OyxkaeHust B Metosie ADC, ux HazHaueHue. [Ipouecchl, mpoTeKarone B HCTOYHUKE BO30YXK-
neunsa. KauecTBeHHBIN M KOJIMYECTBEHHBIA aHanu3 B MmeTone ADC.

2. Pentreno-duyopecuentnsiii ananu3 (POA). Cymnocts metona. [lonyuenue peHTTeHOBCKO-
ro m3nnydeHus: npoObl. KauecTBeHHBIN M KOJIMYECTBEHHBIN aHau3 B Metosie POA. Xapakrepu-
ctuka meroga POA, npumeHeHue.

2. DnexTpoxuMHUeckue MeTojsl aHanu3a [loTteHnmomerpus. M3mepenne moTeHmuana. Jiek-
TPOJIbI CPAaBHEHUS U U3MEPHUTENbHBIC AMeKTpoabl. [IpuHnum paboTel cepedpssHOTO U XJIopceped-
PSAHOTrO 31eKTpo10B. OHCEeNneKTUBHBIE NIEKTPOAbl. CTEKISTHHBIN 3JEKTPO.

Z/. KonuuecTBeHHBIN aHAIM3 B METOJE MpAMOIl moTeHIuoMeTpun. YpaBHenue Hepacra. Cro-
coObl TIepexo/ia OT aHAIMTUYECKOTO CHTHAajla K KOHIeHTpaluu. [loTeHImoMeTpruueckoe TUTPO-
Banue. KpuBas moTeHIHOMETpUYECKOro TUTpoBaHUs? OrpeneieHne TOYKA SKBHUBAJIECHTHOCTH.
[IpuMeHeHnne MeToja MOTEHIIMOMETPHU.

28. Xpomarorpadus. CymuocTh Metona. Kmaccudukaius xpomMatorpapuueckux MeETOJIO0B.
Cxema xpomarorpada.

2. Xpomatorpamma. [Tapamerpsl, HCONb3yeMble sl HASHTU(GUKALUN BEIIECTB U JJIs KO-
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YEeCTBEHHBIX M3MepeHuil B Xxpomarorpaduu. OOpaboTka pe3ylbTaToB Xpomarorpaduyeckoro
aHaJn3a.

0. Ta3oBas u xuaKocTHAA XpoMmaTorpadus. [IpenmyiiecTBa XUAKOCTHON Xpomarorpaduu me-
pen razoBoil. MonoOMenHnas xpomarorpadus. [Ipumenene MeTooB.

3L TonxocnoitHas xpomarorpadus. Texauka nposenenus. [[puHuun nieHTHPUKALNN BEIIECTB
B MeTozie TCX. Uro takoe koapduuneHT Rf? OT kakux (pakTopoB OH 3aBHCHUT?

32 Ot60p mpo6. IIpodomoaroropka. OCHOBHBIE ATambl MOATOTOBKH MPOO K UCTBITAHUSM: BbI-
CylLIMBaHue, pasioxxenue npo0. CrinasieHue u pactBopenue. PactBopurenu.

3B Anamus muHepana. OCHOBHBIE CTaJUM XUMHUYECKOTO aHalIM3a MHHEpaja. Bwibop meronma
aHanu3za. IIpsamble U HenpsiMble METObl aHaJIn3a. KadyeCTBEHHBIM M KOJWYECTBEHHBIN aHAIIN3.
O06paboTka pe3yabTaTOB aHAJIM3a: UCKIIOYCHHE MPOMAaXOB M pacyeT JOBEPUTEIHHOTO MHTEPBA-
na.

Kpurtepuu onenkmn:

OneHka 3HaHMM MO JUCHUIUIMHE HA 3K3aMEHe MpenrnosaraeT AudQepeHIupoBaHHbIHN
MOAXOJT K CTYJIEHTY, YU€T €ro MHAMBHUAYAJIbHBIX CIIOCOOHOCTEH, CTENEHb YCBOCHUS M CHCTEMa-
TU3allMM 3HaHUN y4eOHOTO Kypca, YMEHHUs JeNlaTh J0Ka3aTeabHble BBIBOJBI U 00001IeH s, Gop-
MHPOBAHMSI KOMIIETEHTHOCTEH.

OneHuBaeTcsi He TOJIBKO INIyOMHA MOHMMAHUS OCHOBHBIX pa3zesioB y4eOHOM AUCLUILIN-
HbI, HO U MOCEIIaeMOCTb JIEKIIMH 1 JJa0OpaTOPHBIX 3aHATUN, aKTUBHOCTb NPH YCTHBIX OIpOcCax U
COJIEP’KaTENbHOCTh YCTHBIX OTBETOB.

[Ikayia oleHNBaHUA Kpurepun onenkn
OcBoeHBI TEOPETUYECKHE OCHOBBI AUCHUIUIMH, HEOOXOIUMbIE IS
«OTAM4HO» (opMHpPOBaHUS KOMIIETEHIIMH. YMEET BBINOJHATh HEOOXOAUMBIE
pacueTsl
JleMOHCTpHUPYIOTCS CPOPMHUPOBAHHBIE, HO COJAEPKAIIUE OTHEIb-
«Xopomo» Hbl€ NPOOEIBbl 3HAHUS TEOPETUYECKUX OCHOB M 3aKOHOB. YMEHHE

BBIIIOJIHATH PaCyY€Thl C HE3HAYNUTCIbHBIMU OIIIIOKaMU.

@parMeHTapHOE 3HAHME OCHOBHBIX pa3aesnoB xuMuH. Hemocra-
TOYHbIC HABBIKM B BBIMOJIHEHUM XUMHUYECKHX PACUETHBIX 3a/1ad:
«Y IOBJIETBOPUTEIBHO» | CTYACHT MMEET HEKOTOpbIE MPEACTABICHHUS O CIOco0ax BbIpaxe-
HUSl KOHIEHTPALMU PAacTBOPOB, 3HAET OTAENbHBIE (OPMYIBI IS
pacdeToB, HO IPUMEHUTH UX IS PEIICHUs 3a]]a4 HE MOXKET.

OTtcyrcTBHE 3HAHUN TEOPETHUUECKUX OCHOB JAUCLMILIMHBIL, HE0OXO-
«HeynoBIeTBOPUTENLHO» | IUMBIX JUIS (POPMUPOBaHUS KoMIeTeHIuil. OTCYyTCTBHE YMEHHUI
BBINOJIHATH PacyeThl

OneHouHble CpeACTBa Ul MHBAJIUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0pO-
Bbsl BBIOMPAIOTCS C YUETOM UX UHIAMBUIYATIbHBIX ICUXO(PU3UUECKHX 0COOEHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIMJAM U JIMLAM C OrPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10PO-
Bbs [IPEOCTABIIAETCS JIOTIOJIHUTEIBLHOE BpeMs AJIs MOATOTOBKU OTBETA Ha SK3aMEHE;

— IIpU IPOBEAECHUM MPOLETYPbl OLEHUBAHUS PE3yabTaTOB 00YUEHHs] MHBAINU/JOB U JIUIL C
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI MIPEAYCMATPUBAETCS UCIIOJIb30BAHNE TEXHUYECKHUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU 0COOEHHOCTIIMH;

— IIpU HEOOXOAMMOCTH JUIsL OOYYAIOLINXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSAIMH 3/I0POBbS
U MHBAJIUJIOB INpOLEAypa OLEHUBAHMS PE3YyJIbTaTOB OOYyUEHMs IO JUCLUIUIMHE MOXXET MPOBO-
JUTHCSI B HECKOJIBKO JTaIloB.

IIpouenypa oueHUBaHMS pe3yIbTaTOB OOYYEHUS MHBAIMIOB U JIMI[ C OIpPaHUYEHHBIMU
BO3MOJKHOCTSIMHU 3/I0POBbsI 10 JUCHUIUIMHE (MOJIYIIO) MPEeIyCMaTpUBACT MPEJOCTaBICHUE HH-
¢dopmanu B popmax, alaiTUPOBAHHBIX K OTPAHUYEHUSAM UX 370POBBS U BOCIIPHUITUS HH(pOpMa-
LUH:

Jist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:
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— B TIeYaTHOH (hopMe YyBEIMYEHHBIM IIPH(PTOM,

— B (hopMe IEKTPOHHOTO TOKYMEHTA.

Jlist an ¢ HapylmeHus MM CityXa:

— B eyaTHo# Qopme,

— B (hopMe IEKTPOHHOTO JJOKyMEHTA.

JUiist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:
— B Te4aTHo# Qopme,

— B (hopMe IEKTPOHHOTO JTOKyMEHTA.

JlaHHbIN TIepeYeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00Y-
YarOIIMUXCS.

5. IlepeyeHb OCHOBHOI1 M 1I0NIOJTHUTEJIBLHOM YueOHOI JTUTEpaTypbl, He00X0AMM O
JJIs1 OCBOEHMS TUCHUIIIMHBI (MOIYJIsS).
5.1 OcHoBHas1 IUTEpaTypa:

1. T'nunaka H.JIL., O6mias xumust [DIeKTpOHHBIN pecype] : B 2-X T. : YUeOHHK TSI
akagemudeckoro OakamaBpuara . T. 1 / H. JI. I'nunka ; mox pen. B. A. Ilonkosa, A. B.
babkoga. - 20-e u3n., mepepad. u gor. - Mocksa : FOpaiit, 2018. - 353 c. - Pexxum nomycka:_
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5

2. T'mmaka H. JI.,00m1ast xumust [DIeKTpoHHBIN pecypc] : B 2-X T. : YICOHHUK IS
akagemudeckoro OakamaBpuata . T. 2 / H. JI. I'nunka ; mox pen. B. A. IlomkoBa, A. B.
babkoga. - 20-e u3n., mepepad. u gor. - Mocksa : FOpaiit, 2018. - 379 c. - Pexxum nomycka:_
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

3. Bapbanar, FO.A. OCHOBBI aHAIUTHYECKOW XHUMHUU: TIPAKTHYECKOE PYKOBOJICTBO
[DnexTponnslit pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmami, O.B. Monoraposa,
E.A. Ocwunoga ; nox pex. 3onotosa FO.A., lllexoBuosoii T.H., Ockonka K.B.. — DnekrpoH.
naH. — Mocksa : M3garensctBo "Jlabopatopus 3Hanwmit", 2017. — 465 c. — Pexum
nocryma: https://e.lanbook.com/book/97410

5.2 JlonoTHUTeIbHASI JIATEPaATypa:

1. Tlpecc, U.A. OcHoBBI 0011IeH XUMHH [ DIIEKTPOHHBIN pecypc] : yueOHoe mocodue / M.A.

[Ipecc. — Dnekrpon. nan. — Cankr-IlerepOypr : Jlans, 2012. — 496 c.
Pexxum nocryna: https://e.lanbook.com/book/4035

2. OCHOBBI aHATUTHYECKOW XUMUHU: YIeOHUK /TSl cTyneHToB By3oB B 2 T. T. 1/ [T. A.
Bbonemosa u ap.]; mox. pen. FO. A. 3osoTtoBa. - 6-u3., nepepad. u gom. - Mocksa:
Axanemus, 2014. - 391 c.

3. OCHOBBI aHAJIUTUYECKON XUMMHU: YIeOHUK JUId CTYIeHTOB By30B B 2 T. T. 2/ [H. B. Anos
u ap.]; moxa pen. FO. A. 3osnoToBa. - 6-¢ u3., nepepad. u gor. - MockBa: Akajemus,
2014. - 410c.

4. OOBeKThI OKpYKaIOIIeH Cpebl U UX aHATUTUYECKUN KOHTPOJIb: ydeOHOe ocodue s
CTyIeHTOB By30B B 2KH. KH.1 O0bekThI okpyKatoiieit cpeasl. Metoasl ot00opa u
MOATOTOBKH MP0o0. MeToab! pa3enenus U KoHIeHTpupoBanus / mox pen. T.H.
HlexoBroBoiil. — Mock. I'oc. yu-T um. M.B. JlomonocoBa; Kybanckuit roc.yH-T. —
Kpacnonap: Apt-Oduc, 2007. — 348 c.

5. OOBEKTHI OKpYXKAIOIIEH cpeibl M MX aHAIUTUYECKHI KOHTPOIIb: yueOHoe nocobue ass
CTYIEHTOB BYy30B B 2KkH. KH.2 MeTo/1p1 aHann3a 00beKTOB OKPYKAIOIIEH cpeibl / o]
pen. T.H. IllexoBuoBoit. — Mock. 'oc. yH-T um. M.B. JlomonocoBa; Ky6anckuii roc. yH-
T. —Kpacnonap: Apt- Oduc, 2007. — 380 c.

J171s1 OCBO€HMSI IUCLIMIUIMHBI HHBAJTUAAMU U JIMLIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU
3I0pPOBbSI UMEIOTCSI U3JIaHUS B DJIEKTPOHHOM BHJIE B AJIEKTPOHHO-OMOTUOTEYHBIX CHCTEMAaX
«Jlanb» n «¥Opaiit»
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https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/736D053E-E77C-4726-8CC5-F8E756E674A5
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/97410
https://e.lanbook.com/book/4035

5.3. llepuoguyeckue U3IaAHUA:

«["eonorus ety u raza», «l'eoxumusy, «l'eoskonorusy, «KypHan MpUKIAAHON XuU-
MHUN», «3aBoJcKas jaboparopus. JluarHoctuka MarepuanoBy», «POCCUMCKUN XUMUYECKUM Kyp-
Ha», «XUMHS U KN3HL- X XI BEK».

6. Ilepeyenb pecypcoB HMH(OPMAINMOHHO-TeIEKOMMYHUKAIMOHHOW ceTn «UHTep-
HET», B TOM 4YHCJIe COBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl JaHHBIX U MH(POPMAIIMOHHBIE
CIPaBOYHbIE CHCTEMbI HEOOXOUMBIX /IJIsl OCBOEHUSI THCHUILIHHBI (MOILYJIs).
1. Tlopran oTKpeITEIX NaHHBIX Poccuiickoit @enepanunu https://data.gov.ru
2. basa nannbix Hayunoii anekrponnsiii 6nbimnorekn eLIBRARY.RU https://elibrary.ru/
3. bBa3bl JaHHBIX ¥ aHAIUTHYCCKUE MyOJIMKAIUU «YHHUBEPCUTETCKAsT UH(POpPMAIIMOHHAS
cuctema POCCHS» https://uisrussia.msu.ru/
4.  XWMHUYECKHil KaTaJor: XUMU4ecKkue pecypeobl Pynera http://www.ximicat.com/
5. Tlopran (hyH1aMEHTaJIbHOTO XUMHUYECKOro o0pa3oBanus Poccuu
http://www.chemnet.ru
6. XuMUK: caliT 0 XUMHUH 11 XUMHUKOB http://www.xumuk.ru/
7. Xumunueckwuii cepsep http://www.Himhelp.ru

7. Mertonnueckue YKa3aHusi i1 OO0y4YAIOIIMXCH 1O OCBOEHUIO IHCHUIIHHBI
(Monay.Jisi).

Teopernueckne 3HaHUSA 0O OCHOBHBIM paszaenaMm Kypca “Xumus~ CTYIEHTHI
MPUOOPETAIOT HA JIEKIMSIX U JIAOOPATOPHBIX 3aHATHSIX, 3aKPEIUISIIOT U PaCIIUPSIOT BO BpeMs
CaMOCTOSITENIbHOM pabOTHI.

JUJ1s1 BBIIOJIHEHUSI CAMOCTOSATENIBHOM PabOThl CTYAEHThI HCHOJIb3YIOTCS:
e Meroanuueckue ykazaHHs 10 OpraHU3alUy CaMOCTOSATEILHONW PabOThl CTYAECHTOB,
YTBEPKJICHHBIE Kadeapoit aHaTuTHIeCKOr XuMuu, TpoTokoa Ne 9 ot 7.06.2017

e Meromuyeckie peKOMEHAAIIMN K OpTraHW3allNH ayJIATOPHOW M BHEAYAUTOPHOH (CaMOCTOSTEIHHOMN)
paboTHI CTYACHTOB: MeToAnueckue ykazanus / coct. T.I1. Cropoxkenko, I1.B. ITounnok, A.B. becnianos,

H.B. Jlo3a - Kpacaomap: Kybanckuii roc.ya-t, 2018, 89c.

e Kysnuenosa C.JI., Ctopoxenko T.I1../ JTabopaTopHBIi MPaKTHKyM 1O Kypcy XUMUs
(mns crynentoB HanpaiieHust moarotoBku-05.03.01-I"eosnorus), yreepaeHHbIe
kadeapoii obuiei, Heopranuueckor xumun U UBTBX, mporokon Ne 7 or 22.06.2017 r,

B KOTOpPBIX MPEJICTABICHBl METOJAMYECKHE PEKOMEHJIAIMu 10 pEelIeHUI0 3ajad,
Pa3HOYpPOBHEBBIE BOMPOCHI U YIIPAXKHEHHUSI, IPOOIEMHBIE 3a/1aHusl, JIA0OpaTOPHBIE paOOTHI.

VYcnenHoe 0CBOGHHE TMCUUILIMHBI MPEIIO0JIaraeT aKTUBHOE, TBOPUECKOE ydacTue CTy-
JICHTa MyTeM IIJITaHOMEPHOM, TOBCETHEBHOM pabOTHI.
Camocmosamenvnaa  paboma  TPOBOAUTCA C  1EJIbIO  3aKpeIvIieHUS U
CUCTEMAaTH3AI[UU TCOPETUUCCKUX 3HAHUH, POPMUPOBAHUS TPAKTUUECKUX HABBIKOB.
CamocrosTenbHas paboTa BKIFOYACT:
e MnpopaboTka U MOBTOPEHUE JIEKIIMOHHOTO MaTepuala, MaTepuana
y4eOHOI M Hay4HOM JINTepaTyphl;
® [OJrOTOBKA K JIAOOPATOPHBIM 3aHSITHUSIM;
¢ BBINOJIHEHNE UHIWBUYaTbHBIX 3a/IaHUH (TIOJrOTOBKA K PEHICHUIO 3a/1a4 U
TECTOB.)
® [I0JrOTOBKA K TEKYIIEMY KOHTPOJIIO.
Paboma c koncnekmom nekyuii
Jlexyuu — popma yueGHOTO 3aHATHS, 1I€TTh KOTOPOTO COCTOUT B PACCMOTPEHUH
TEOPETUYECKUX BOTIPOCOB M3JIaraeMoi AUCIUIUIMHBI B JIOTHUECKH BhIAEP)KaHHOH dopme. B
coctaB YMM NeKIIMOHHOTO Kypca BKIIOUAIOTCS: YI€OHUKH KOHCIIEKTHI IEKIIUN B TIEYaTHOM WU
AJIEKTPOHHOM BHUAAX; TECTHI U 3aJaHUs MO OTAEJIbHBIM TeMaM JieKiuid. Ha nexkuusix natorcs
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CHUCTEMATHU3UPOBAaHHbIE OCHOBBI 3HaHWM, W3JIararoTCs IJIABHBIE MPOOJIEMBI COOTBETCTBYIOUIUX
pa3aesioB XMMHH, Pa3BUBAETCSI TBOPUECKOE MBIIIJIEHUE CTYAECHTOB U ONPENEIsETCs MporpaMma
MPAKTUYECKUX U BHEAYAUTOPHON CaMOCTOSITEIbHOM PabOTHI.

[IpocMOTpeTh KOHCIIEKT HEOOXOJMMO Cpa3y MOoCie 3aHATUH, OTMETUTh MaTepuall KOH-
CIIEKTa JIEKIIMI, KOTOPBIM BBI3BIBAECT 3aTPYyAHEHUS I IOHUMaHUs. [lonbITaTbCsl HAUTH OTBETHI
Ha 3aTPYAHUTEIbHBIE BOIIPOCHI, UCIIOJIB3YsI pEKOMEHAYeM Y10 iuteparypy. Eciau camocTtosiTens-
HO HE y/1aeTcsi pa3o0parbesi B Marepuaie, ChopMyIHpOBaTh BOIIPOCHI M 0OPATHTHCS 3a
MOMOIIIBIO K MTPETIOIaBATEI0 Ha KOHCYIIbTAIIMH WK ONVDKaNIIen JIeKINH.

PerynsipHo oTBOIUTH BpeMs [Uis MOBTOPEHUS IPOMIEHHOTO0 MaTepHalia, IpoBepsist CBOU
3HaHUS, YMEHUS M HABBIKU 10 KOHTPOJIBHBIM BOIIPOCAM.

Iloozomoexa Kk 1abopamopHvim padomam.

Jlabopamopuvie 3anamusi — COCTaBHasg 4acTh y4e€OHOro mpoliecca, rpymnmnosas Gopma
y4eOHBIX 3aHATUH, HAIIpaBJIEHHAs HA PAa3BUTHE CAMOCTOSATEIBHOCTH yJallluXcsl M IpUoOpeTeHne
YMEHUM M HaBBIKOB SKCIIEPUMEHTAIbHOM pabOThl, MO3BOJIAIOIIMX CTYAEHTaM pPa3BUTh
poQecCHOHAIbHYI0 KOMIETEHTHOCTh, MPUMEHUTh Ha MPAKTUKE MOJYYEHHbIE TEOPETHUECKHE
3HAHMUSL.

Boinonnenue nabopaTopHbIX paOOT CTyIE€HTaMH JIOJKHO YAOBJIETBOPATH CIETYIOLIUM
TpeOOBaHUSAM:

. CTYIEHTBI JOJDKHBI IOHUMATh CYTh OMBITA (3KCIIEPUMEHTA) U 3HATh MOCIIEI0BATENbHOCTh
BBITIOJTHEHUS OT/ICTLHBIX OTIEPAINI TI0 WHCTPYKIINH;

* coOmoaaTe J03UPOBKY PEaKTUBOB U MpaBuiia pabOThl ¢ HUMU;

*  yMeTh coOuparh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIbHO paboTaTh C HUMU;

*  HEYKOCHHMTEJIHHO BBINOJHATH TMpaBuia TEXHUKHM O€30MacHOCTH MpuU OOpalleHuu ¢
obopynoBaHueM, MPUOOpPAMHU U PEaKTHBAMU;

® TpaMOTHO 0GOPMIISTH OTYET O MPOBEAECHHON SKCIIEPUMEHTAIILHOM padoTe

B xome caMOmMOATOTOBKM K J1a0OpaTOPHBIM 3aHSATHSM CTYACHT JIOJDKEH H3Y4UTh
COOTBETCTBYIOIIHMI pa3zen ydeOHHKa, KOHCIICKT JICKITUH W OmrcaHue JabopaTopHOi paboThl B
y4eOHO-METOMIECKOM TIOCOOUH /IS TaOOPATOPHBIX PaOdOT MO XUMHH.

Jrobas mabGoparopHasi paboTa BKIIOUYACT TIYOOKYIO CaMOCTOSTEIBbHYIO MpOpaboTKy
TEOPETHUYECKOTO MaTepualia, U3y4yeHHe METOJIUK MPOBEACHUS U TUIAHUPOBAHHE YKCIICPUMEHTA,
OCBOCHHE W3MEPUTENLHBIX CPEICTB, 00pabOTKY M WHTECPHPETAIMIO HSKCIEPUMEHTAIBHBIX
JTAHHBIX.

Ilepen mocenmienneM JabopaTopr  HEOOXOMMMO HM3YYHTh TEOPUIO  BOIPOCa,
MPEIoIaraeMoro K HMCCISIOBAaHHUIO, O3HAKOMHUTHCS C PYKOBOJCTBOM IO COOTBETCTBYIOIICH
paboTe U MOATOTOBUTH MPOTOKOJI IPOBEIECHHS paOOThI, B KOTOPBIH 3aHOCHUTCS:

e Ha3BaHue palbOTHI;
® 3arOTOBKH TaOJUII TS 3alI0JTHEHHS SKCIICPUMEHTAIBHBIMU JAHHBIMU HAOJIIOICHHIA;

® ypaBHEHHUs XMMUYECKUX PEAKIMH MpeBpallleHH, KOTopble OyIyT OCYLECTBIIECHBI IPU
BBITIOJIHEHUH 3KCIIEPUMEHTA;
® pacyeTHble (OPMYIIbI.
OdopmiieHne 0TUETOB JOKHO MPOBOJUTHCS NOCIIE OKOHYAHUS pabOThI B JIaOOPATOPHUHL.
Otuer mo nabopaTopHO paboTe COAEPKUT TEOPETHUECKYIO U SKCHEPUMEHTAIBHYIO
4JacTb. B TeopeTnyeckoil 4acTu M3J1araroTcsi TEOPETUUYECKHE OCHOBBI M3YYaeMbIX XUMHUYECKHX
IpoueccoB. B dKcIepUMEHTANbHOM YacTH NPUBOIUTCS 1I€JIb, HA3BaHME M METOAMKA
BBITIOJTHEHUS] XUMUYECKOTO OMbITa. [Ipr HE0OX0IMMOCTH MPUBOATCS PACUETHI M COCTABJISIOTCS
ypaBHEHUS XUMUYECKUX peakinid. B koHIle kax10ro onbITa GopMyaupyercs: BHIBOI.

JUist HOArOTOBKH K 3aIlIUTE OTYETA 10 JJAOOpaTOPHO# paboTe cieayeT MpoaHaIn3upOBaTh
SKCIEPUMEHTAJIbHBIE PE3YIBTATHI, COIIOCTABUTH UX C U3BECTHBIMU TEOPETUUYECKUMH IOJIOKEHUAMU
WIN CIIPAaBOYHBIMU JIAHHBIMHU, 0000LIUTH Pe3yabTaThl UCCIIEIOBAaHUN B BHJIE€ BBIBOJIOB 110 paboTe.

[Tpu 3amure naboparopHOi pabOTHI (claue OTYETa O €€ BBIIOJHEHUN) CTYJICHT — JIOJKEH

28



yMETh OOBSICHATH LIEJIH, 33J]a4H, X0 IPOBEICHHs padOThI, €¢ pe3yabTaThl, CACTaHHbBIC BEIBOIBI, a
TaK)Xe OCHOBHBIE KOHCTPYKTHBHBIE 0COOCHHOCTH HCIIOJIb3YeMOT0 00opyaoBanus. B mpomecce
MIPOBEICHUS OIBITOB CTYJCHTHI PACIIUPSAIOT CBOM MPEACTABICHNUS O BEIIECTBAX, MX CBOWCTBAX,
COBEPILEHCTBYIOT MIPAKTUYECKHE YMEHUS

Iloozomoexka Kk KOHMPOALHBIM padbomam

KonTponpeHast paboTa BEIIONHAETCS B (OpME MUCHMEHHOTO OTBETAa Ha BOIPOC 3aJaHUS
wi pemieHus 3amaun. Cojep)kaHue MOJATOTOBICHHOTO CTYACHTOM OTBETa Ha MOCTaBJICHHBIN
BONPOC JIOJDKHO TIOKa3aTh 3HAHUE AaBTOPOM Teopuu Bompoca. llpakTtudeckue 3amaHus,
BBIHOCHUMBIE Ha KOHTPOJBHYIO pabOTy, COCTaBJIIEHbl Ha OCHOBE YNPAXHEHWH U 3ajad,
BBITIOJTHSABIIMXCSI B TEUCHHE ceMecTpa. PEeKOMEHIyeTcs BEpHYThCS K ITUM YIPAKHEHHUAM U
YTOYHUTh MX BBINOJIHEHWE IpU IOJrOTOBKE K KOHTPOJIbHON pabore. Crenyer oOpaTuth
BHUMaHHE Ha TO, YTO BBITIOJHSIEMOE 3a/laHHE JOJDKHO OBITh TOJKPEIUIEHO OOBSICHEHHWEM TOTO
WIA WHOTO TpeiaraeMoro pemeHus. [Ipy Hamuuum BOMPOCOB, Tepes] KOHTPOJBHOW paboToif
HE00X0IMMO MTPOKOHCYIBTHPOBATHCS C MPETIOIaBATEIIEM.

Iloozomogka k npomescymounoi ammecmayuu

K mpomexxyTodHO# aTTecTaiu CTYACHT JOMYCKAETCS MIPH YCIOBHH BBIITOJIHEHHS yue0-
HOTO IUTaHa:
® TIOCCIICHUE JICKIIHIL,

e BBINOJIHEHUE U 0(hopMIIeHHE JTabOpaTOPHBIX PadoT;
e  BHITNIOJTHEHUE HHMBHYyAIBHBIX 33/IaHUH JUTSI CAMOCTOSTEIBHOW paboTHI,
e OTY€T U 3auIUTa Ja00PATOPHBIX 3AHITHM.

Bompocel s TOATOTOBKM K MPOMEKYTOYHOW — aTTECTAllMM  COCTaBISIOTCS B
COOTBETCTBUHU C COJACPKAHWUEM IUCIHILIMHBI «XUMHSI», UMEIOTCS B pabodell mporpamMMe
BBIIAIOTCS CTYJIEHTaM HE II03/IHEee, YeM 3a Mecsl] J0 OKOH4YaHus ceMmecTpa. [IpoMexyrodHas
arrecTalus craércs Mo OuieTaM, YTBEP)KICHHBIM U IOJNMCAHHBIM 3aBEIYIOLIUM Ka(eIpoi.
IIpu moAroToBKe K MPOMEKYTOUHOM aTTeCTallui 0043aTeIbHO HE TOJIBKO MOBTOPATH JEKIUH, HO
U H3ydaThb MaTepuall MO Y4eOHMKaM B COOTBETCTBHMM C YKa3aHUSAMH, CJEIaHHBIMU
npernojaBatesieM Ha Jekiusax. [loMumo Toro, cnemyer BHUMATENBHO M3Y4YHUTh U O(OPMIICHHBIE
nabopaTopHbIe PabOTHI.

8. Ilepeuyenb nHGOPMATMOHHBIX TEXHOJIOTI M, HCIOJb3yeMbIX IPH OCYIIECTBIEHUH
00pa30BaTeJbLHOI0 NMPOLECCca MO IUCHUILINHE (MOYJII0).
8.1 IlepeuyeHb HEOOXOAMMOT0 MIPOTPAMMHOI0 0OecnedeHust
B nmpomecce OCBOCHHS JUCITUIUIMHBI  MCTIOJIB3YEeTCS
CIIeyIOIee POrpaMMHOE OOCCIICUeHHE:
Microsoft Windows 8, 10; Microsoft Office Professional Plus
8.2 IlepeuyeHb HHPOPMANMOHHBIX CMIPABOYHBIX CHCTEM
1. Dnexrponnas 6ubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru
2. DnexTpoHHas OubnuoTteuHas cuctema «YHuepcurerckas oubdanorexka ONLINE»
(http://www.biblioclub.ru);
3. DuektpoHHas OubnroTeuHas cucreMa usaarenbera «Jlaney (http://e.lanbook.com/
4. DnextpoHHas Oubnuorteunas cucrema «FOpaiit» (http://www.biblio-online.ru/

5. Dnekrponnas oubianoreuynas cucrema «ZNANIUM.COM» (www.znanium.com)

9. MaTepuajibHO-TeXHUYeCcKas 0a3a, He00X0AUMAas VISl OCYLIeCTBJIEHHs 00pa3oBa-
TeJbHOI'0 NMPoLecca MO0 TUCHHUIINHE (MOIYJII0)

MaTepI/IaHBHO'TeXHI/I‘IGCKOC obecrieueHue JAUCITUITTTMHBI

Ne Bup pabot
(MOyINsl) U OCHAIIIEHHOCTh

1 cemectp
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JleximoHHkIEe
3aHATHUA

VYuebHast ayIuTOpHs Ui IPOBEICHHS 3aHATUH JIEKIHOHHOTO THIIA,
OCHAIIICHHAs! KOMIUIEKTOM y4eOHOI MeOembIo, MyTbTUMETUHHON
TEXHUKOM € BBIXOJAOM B MHTEpHET, BUACOTIPOEKTOPOM, 3KPAHOM,
HOYTOYKOM, MEJIOBOH JIOCKOM.

JIaGopaTopHbIe 3aHATHS

YueOHas tabopatopus o xumun — aya. 439, xopm. C (350040
r.Kpacnomap yn. CraBpomnosbckas, 149), ocHalieHHass KOMILUIEKTOM
yaeOHOI MeOeNbI0 M KOMIUIEKTHBIM J1A00paTOPHBIM

000pyI0BaHUEM:

likad BeITSHKHON ,mKad BHITSHKHOW jAepeBsHHbIH, pH-merp leki)
Bechl Jtabopatopasie ACOMIW, xomogwneHuk "WMupesut", mmkad)
cymmnbHb  IIC-80-01 CITY, 1umTKH 3ieKTpudeckue, HaOopsbl
XHUMHUYECKOH TIOCY/IbI M PEaKTHBOB.

VYuyeOnas naboparopus no xumuu — aya. 430, xoprn. C (ynuna
CraBpomnonsckas, 149), ocHalieHHass KOMIUIEKTOM Y4eOHOM
MeOEeIbI0 U KOMIUIEKTHBIM J1a00paTOPHBIM 000PYAOBaHUEM:

lIkad BeITSDKHON aepeBsHHbIN, pH-merp leki, pH-merp
Okenept-001-1,  Becw mabopatopusie Leki B6001, mxad
cymmnsHb - 1IIC-80-01  CITY, mumTku ANEKTPUYECKHE,

Ha0Opbl XMMHUYECKOM MOCY/Ibl U PEaKTHUBOB.

I'pynmoBeie AyIUTOPHUS JUTS IPOBEICHUS TPYIITOBBIX U MHIUBHTYaTbHBIX
(MHIMBHTyaIbHbIE) KOHCYJIbTAIlNH, OCHAIlleHHasl y4eOHON MeOembio
KOHCYJIbTaITIH
. [Texymuii KOHTPOJIb,|YueOHas mabopatopus o xumuu — ayf. 439, koprm. C (ynuma
MPOMEKYTOTHAS CraBpomnonbckas, 149), ocHamieHHas yueOHON MeOebIo
aTTecranus
CamocrosiTenbHas AyauTOpus I CaMOCTOSITEIBHOW palOOThI, OCHAICHHAs: Y4eOHOH
pabota MeOeIbi0, KOMIBIOTEPHON TEXHUKOM ¢ BO3MOKHOCTBIO MOAKIIOUEHUS]
K ceTu «/IHTEepHET», MPOrpaMMOi SKPaHHOTO YBEIUYEHUS U
00€eCIeYeHHBIN JTOCTYIIOM B 3JEKTPOHHYIO MH(OPMAaLMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA
2 ceMecTp
JleximoHHbIE JlekmoHHAas ayIUTOPHUS, OCHAILIIEHHAS PE3EHTAIIMOHHOM TeXHHU-
3aHATUSA KO (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIO-
UM IporpaMmHbIM ooecnieueruem (110).
JlaGopaTopHbIie VYyeOubie nabopatopuu kadenpsl anamutuueckoil xumuu (415C,
3aHATHS 441C, 252C, 242C), ocHalieHHbIe J1a00paTOPHOM MOCYI0H, peaKkTu-
BaMU U MpuOOpaMHu, MO3BOJIIONIMMHU MPOBOJAUTH HCCIEIOBAHUS
XUMHYECKUMU U (U3UKO-XMMHUYECKUMU METOJaMH, MpeIHa3HaueH-
HBIE U1 TPOBEACHUS J1a0OPATOPHOTO MPAKTUKyMa: KOJOPUMETP
doTosnekTpuyeckuii KoHneHTpanuoHHbI KOK-2 MIT nim cnek-
tpodoromerp LEKI SS1207; pH-merp-nonomep «xcnept-001»;
Bechl Texanueckue BJIKT-500g9-M.
CamocTosTenpHas UutaneHelii 3an, 3al MepUOAWYECKUX HU3MaHHM, 3an JocTyma K
pabota JNEKTPOHHBIM pecypcam Kkatamoram Oubnunoreku PI'BOY BO

"KyoI'y".

Aynutopus Ui caMOCTOSTENbHOM paboThI CTYIE€HTOB, OCHAIIIEHHAS
KOMITIBIOTEPHON TEXHUKOHN C BO3MOXHOCTBIO TOJKIIOYEHHUS K CETU
“NHTepHeT”, ¢ COOTBETCTBYIOIIMM IPOrPaMMHBIM OOeCIeYeHUEM,
C MPOTPaMMOM SKPAHHOTO YBEJIHMUEHHS U 00ECTIeUeHHBIH I0CTYIIOM
B JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeNbHYIO Cpey YHU-

BCPCUTCTA
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