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1 Henn u 32724 U3y4YeHUs AUCHUILIMHBI (MOIYJIsT).

1.1 Heap AMCHUNIUHBI:

[ensitMu  OCBOGHUS JUCHUIUIMHBI SBISIOTCS (OPMUPOBAHHWE Yy CTYACHTOB: OOIIEro
NPEACTABICHUS O XUMHUHU, €€ POJIM M MEeCTeé B €CTeCTBO3HAHUH; MHPOBO33PEHUECKOM,
OOIIETCOPETHUECKOM W METOJOJOTHYEeCKOW 0a3bl Ul M3YYCHHUS OCHOBHBIX U  CIICIHUATBHBIX
€CTECTBEHHOHAYUHBIX JTUCIUTLINH.

CdhopmupoBaTh 3HaHUST OCHOBHBIX TIOHATUH M 3aKOHOB XMMHH, CBOMCTB H METOJIOB aHAJH3a
MIPUPOTHBIX 0OBEKTOB JIFOOOH CI0KHOCTH, TOHUMAHUE CYTH XUMHUYECKUX MPEBPAIICHUN, YMEHHUI
MIPUMEHSTH ITOJTyYCHHBIC 3HAHWSI PU PEIICHUH MTPO(heCcCHOHABLHBIX 3a/1ad.

1.2 3agaumn AMCHUIIMHBIL:
CdopmupoBaTh y CTYJAEHTOB:

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

® YMEHHE KOJIMUYECTBEHHO OTMCATh MPOIIECCHI, COMPOBOKIAIOIINECS M3MEHEHUEM
(hMBUYECKOTO COCTOSIHHS 1 XUMHUUYECKOTO COCTaBa B CHCTEMaX Pa3IuYHOM CIIOKHOCTH;

® yYMEHHE MPEJCKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHUSI MX CTPOCHHUS 1
MIPUHIIUIIOB XUMHYECKHUX TPEBPAICHHUI;

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

® OBJIQJICHHUE NMPAKTUYECKUMH HAaBbIKAMHU MMPOBEIACHUSI XUMHYECKOTO aHAIM3a TIPHPOTHBIX
CHCTEM B TOJIEBBIX IKCIICTUIIUSIX U HAYUYHBIX T€0IKOJOTHUECKUX JTa00PaTOPHSIX;

® TIpeICTaBJICeHHWE O HauOOoJIee TIABHBIX TOCTHKEHUSAX U MPOOJIeMax COBPEMEHHOM
XUMUH, €€ TPAKTUYECKUX BO3ZMOKHOCTSIX.

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

JucrnumnnuHa «XUMHsD OTHOCUTCS K 06a30Boit yacTu broka 1 "Iuctumiuas! (Moaynn)"
ydueOHoro 1ana HarpasiaeHus noarotosku 05.03.01 —I"eonorwus.

Jljig ycriemHoro ycBOSHHUsI JaHHOM TUCIUIUIMHBI CTYyICHTaM HE00X0AUMO 3HAaTh OCHOBBI
(GU3MKY U BBICIIEH MaTeMATHKU. V3ydeHne QUCIUIUINHBI « XUMUS» JaeT OCHOBY JJISl U3YUCHHUS
MOCJEAYIOLUX KypCOB: «XUMHUECKUI aHaIU3 BOAb», «I'eoxumus», «I'€osorus 1 reoXumMusi TOprouux
ncKonaemMbIx», « T€XHOreHHbIE CUCTEMBI U SKOJIOTHYECKUN PUCK», «DPU3nUecKas XUMUs
r€0JIOTMYECKUX MPOLIECCOBY, « IKOJOTUS», «I UAPOreoXuMHus».

1.4 IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUYeHHUS MO JUCHUILUIAHE (MOIYJII0), CO-
OTHECEHHBIX € IVIAHUPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHs 00pa30BaTeIbHOM NPOrpaMMBbI.
Wzydenne nannHoi yaeOHON MUCIUILIMHBI HATIPABIEHO HA (POPMUPOBAHHE ¥ 00yUAIOIIHXCS

00IIEKYIBTYPHBIX / 00IIenpodeccHoHambHbIX / podeccuonanbubix komnerennui (OK/OIMTK/TIK):
OK-7, OIIK-3, OIIK-2:

No Hnnexc Conepxanue B pesynbrate nzyueHus: yueOHOU JUCIUITITUHBI
"| KXOMIIET | KOMIETEHIUHU (WK o0OyJaroluecs: J0IKHbI
EHIUU e€ JacTn) 3HATh yMeTb BJIAJIETH
1 | OK-7 CIIOCOOHOCTBIO K | OCHOBHBIC CaMOCTOSTEILHO CITOCOOHOCTBIO K
CaMOOpraHu3allui | TIOHSTHS, MIPOBOJMTH BHIOOP | MOCTAHOBKE
H TEPMUHBI U HEO0OXOIMMBIX 1enei u BeIoopy
caM000pa30BaHUIO | OMIPENETCHHUSI B | HCTOYHHKOB nyTen ux
XUMUHA JTUTEPaATYPHI, JIOCTYKCHMUS;
pa3oupathcs U METOJaMH
CaMOCTOSITEIILHO TUTAHUPOBAHUS U
OPUEHTUPOBATHCS B | MPOBEACHUS
BOIIPOCAX XUMHUH, HU3MEPUTENIbHBIX
BO3HHUKAIOIIKX B AKCIIEPUMEHTOB,
JajbHENIen BbIOOpA U




No WNHunexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUINHBI
"| KOMIEeT | KOMIIETCHIIUU (MU 00yyaromuecs: J0IHKHbI
SHIUU e€ JacTn) 3HATh yMeTh BJIA/IETH
pabore HCIIOJIb30BAHUS
METOJI0B
00paboTku
AKCIEPUMEHTAJIb
HBIX JIAHHBIX U
OILICHKHU
pe3yabTaTOB
HKCIEPUMEHTA
OIIK-2 | BnaneHnem bazoBbie Kpuntnueckn CaeneHusiMu 0
MIPEJICTABICHUSIMU | 3aKOHBI U OIICHUBATh COBPEMEHHOM
0 COBPEMEHHOM METO/1bI €CTeCTBEHHOHAYYH | COCTOSIHUH
HAayYHOU KapTUHE | HAYYHBIX yI0 HHGOPMAIUIO M | €CTECTBO3HAHUS,
MHpa Ha OCHOBE WCCJICJIOBAHMM B | YIUTHIBATh €€ MpU | 0a30BBIMU
3HAHWI OCHOBHBIX | XUMUU; CBS3b pelicHuH TEOPETUICCKUMU
TTOJIOKCHHIA XUMHH C npodeccuoHalbHbl | €CTECTBEHHOHAY
¢dbunocodumn, pa3IUYHBIMU X 3a71a4 YHBIMU
0a30BbIX 3aKOHOB M | TUCIHITTHHAMHA 3SHAHUSIMH TSI
METO/IOB €CTECTBO3HAHUS pelreHus
€CTECTBEHHBIX npodeccuoHanb
HayK HBIX 33724
OIIK-3 | cnocoOHOCTBIO 3aKOHOMEPHOCT | KOJIMYECTBEHHO HaBbikamu
HCII0JIb30BATh B U IPOTEKaHUs OTHCaTh MPOLECCHI, | XUMUYECKOTO
Mpo(ecCHOHANIBHO | XUMUYECKUX COTPOBOKIAIOIINE | aHAJIN3a
i IesITenbHOCTH MPOLIECCOB; csl U3MEHEHUEM | IPUPOJIHBIX
0a30BbIC 3HAHUS Oa3vCHbIC bu3IEeCcKOTO 00BEKTOB
MaTeMaTHKU U METO/IbI COCTOSIHUS u | mo0oi
€CTECTBEHHBIX AQHAIUTUYECKON | XMMHYECKOI0 CJIO’KHOCTH;
HayK XUMHH IS cocTaBa B | paboThI C
aHayM3a CUCTEeMax U3MEpUTENbHON
MPUPOAHBIX Pa3IMYHOMN MOoCy0U 1
00BEKTOB CJIOKHOCTH; 000pynoBaHuEM;
JIF000M noaoupaTh CIIOCOOHOCTBIO
CJIOKHOCTHU ONTUMAJIbHbIC BHEPSTH
yCIOBUS JTOCTHXKEHUS
POBEICHUS XUMHHU TIPU
XUMHYECKUX pelieHun
peaxiuii; npodeccruonans
MPOBOAMTH aHAIU3 | HBIX 33]a4
MIPUPOTHBIX
00BEKTOB
XUMHYECKUMHU UITU
¢dusuko-
XUMHYECKUMHU
(MHCTpYMEHTAIIbHBI
MH) MeTOoJaMU
aHanmsa

2. CTpyKTYpa U cojiep:KaHue AMCHUIINHBI.
2.1 Pacnpenesenue TPy10éMKOCTH AUCHUILIUHBI 10 BUAAM padoT.
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Oo6mas TpymoE€MKOCTh UCIUILUINHBI cocTaBiseT 5 3au.eq. (180 wacoB), ux pacmupezene-
HUE TI0 BUJIaM pa0oT NPECTaBICHO B Tabnwuie (0ist cmydenmos OPDO).

Bun yuebHo# paboTh Bcero CemecTtpbl
YyacoB (qaCbﬂ
1 2
KonraktHasi pabora, B TOM uncJe:
AyIuTOpHBIE 3aHATHUS (BCEro): 110 54 56
3aHsATHS JIEKIIMOHHOTO TUTIA 64 36 28
JlaGopaTopHble 3aHITHS 46 18 28
3aHATHSI CEMUHAPCKOTO TUIA (CEMHMHApPBI, IPaKTHYe-
CKUE 3aHATHSA)
HNuasi koHTaKkTHas padora:
KonTposas camoctosrensHoit padotsl (KCP) 4 2 2
[Tpomexxyrounas arrecranus (MKP) 0,5 02 | 0,3
CamocrosiTesibHas padoTa, B TOM YHUCJIE:
IIpopabomxa u nosmopenue N1eKyuoHHo20 Mamepuald, 19,8 98 | 10
Mamepuana y4ebHol U HAYYHOU IUmepamypol, H0020MOoBKA K
J1A60PAMOPHBIM 3AHAMUSL
Buinonnenue unousudyanvnoix 3adanuti (Iloocomosxa k 4 2 2
peuleruro 3a0ay U mecmos)
IToo2omosxa k mexyujemy KOHmMpoio 6 4 2
KonTpoub:
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO01mas Tpy10eMKOCTh yac. 180 72 | 108
B TOM YHCJIe KOHTAKTHAasl 1145 | 56.2 | 58.3
padora
3a4. eJ 5 2 3

2.2 CTpyKTYypa THCHUNJINHBI:

Pacrnipenienenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM AUCHUTIINHEIL.
Paznensl qucuumiiuHbl, u3ydaemsele B 1 cemectpe (ounas ¢popma)

KomnnuecTBo yacoB

A Bueaynu-
YAUTOpHAA
Ne HanmenoBanue pasnenos (Tem) TOpHas
Bcero pabora
pabora
J | 113 | JIP CP
1 2 3 4 5
1 |BBenenue. CtpoeHue aToMa U XUMUYECKasl CBA3b. 14 6 4 3
" |Kiaccel HeOpraHM4ecKux COeJMHEHUMN
2 OO111e 3aKOHOMEPHOCTH IPOTEKAHUS XUMUYECKUX 10| 2 4 2
" |peakuui
3. |[ducnepcHele cucreMbl. PacTBOpPHI HE 2IEKTPOJIUTOB. 3 2 1
4.  |PactBOpBI 21eKTpoaUTOB. Ph. 14 6 4 3
5 OKuCIUTENBHO— BOCCTAHOBUTENBHBIE PEaKIUH. DJIeK- 3 4 5 5
" |TpOXMMHYECKHE CBOHCTBA paCTBOPOB
XuMUS 3JIEMEHTOB U UX coeanHeHnid. KomrekcHble
6. A 23 | 14 4 | 48
COEJIMHEHUS
7. |Hmozo no oucyuniune: 36 18 15,8

Paznensl quCHMIUTUHBL, U3ydaeMble BO 2 ceMecTpe (ouHas gpopma)
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KonuuectBo yacos
AypuropHas Brcaynm-
Ne HaunmenoBanue pasnenos (Tem) Beero paGora TOpHast
pabora
J | 113 | JIP Cp
1 2 3 4 5 6 7

1. |BBenenue 2 2

2 TI/IHI)IUXI/IMI/IHCCKI/IX peaKkuuii 1 MpoLEeCcCOB B aHAJIUTH- 3 5 1
YECKOM XMMHUHU.

3. | TUTpUMETpHUECKIIT METO]T aHAJIH3A. 4 4

4 KucnotHo-ocHOBHOE paBHOBeCHE. KHCIOTHO-OCHOBHOE 8 5 4 5
TUTPOBAHUE

5 OKHCIUTENEHO-BOCCTAHOBUTEBHBIC peakinu. Pemnokc- 8 5 4 2
TUTPOBAHUE

6. Peaxun komruiekcoobpazoBanus. KomriekcoHomeT- 8 5 4 5
pUYECKOE TUTPOBAHHUE.

7 OO6mrast xapakTepucTHKa (PU3NKO-XUMUUIECKUX METOIOB 3 5 1
aHanamn3a

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

9. |DAEKTpOXHMHUYECKHE METO Bl AHAJTH3A. 8 2 4 2

10. | Xpomatorpadus 7 2 4 1

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

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

2.3 Conep:xaHue pa3iesioB U CHUIITHHBI

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



HaunmenoBaunue
paszaena

Coneprxkanue paszena

®opma
TEKYLIEro
KOHTPOJIA

2

3

4

Beenenne. CtpoeHue
aToMa U XUMHYECKas
cBs3b. Kiaccel Heop-
FaHUYECKUX  COCNU-
HEHUH

IIpeamer u 3amaun xumun OCHOBHBIC TIOHSITHS W 3aKOHBI XUMUH.
[Ipobnemsl sKonOrNu. nekmponnoe cmpoenue amoma. BonHo-
BBIC CBOMCTBa AJICKTPOHOB B aTtome. YpaBHeHue ae bpoitns. Oc-
HOBBI KBAaHTOBO-MEXaHUYECKON TEOPHH CTpPOEHHA aToMa. BomHo-
Bas ¢yHkiusa. KBantoBeie uucia. AtomHusle s, p, d, f - opOuTanm.
3anonHeHue 3eKTpoHaMHu aToMHBIX opoutaneit (AO). IIpasumiio
ITaynu. ITpasuno Xynna. Ilepuoguueckuii 3akon I.1. Mennenee-
Ba. I[lepmommueckas cucrema dieMeHTOB. llepumommuecku u3Me-
HSFOIIMECS. CBOMCTBA JJIEMEHTOB, WX CBSI3b CO CTPOCHUEM DJJICK-
TPOHHBIX 00OJIOUEK aTOMOB. Pajnychbl aTOMOB, HEPrus MOHH3A-
[IAY, 3aKOHOMEPHOCTH B M3MEHEHUHU ITHX BenwuuH. [lomoxeHue
XUMUYECKOTO dJIEMEHTa B TIEPUOIMUECKON CHCTEME KaK €ro TilaB-
HEUINasi XapaKTepuCTHKA. Xumuueckas ceéa3b. llepekpbiBanne
ATOMHBIX OpOHMTaJel - KaK yciaoBHe oOpazoBaHus cBs3u. [loHsaTHe
0 Meronae BaneHTHBIX cBs3eil (BC). ['mOpuamzaiius aTOMHBIX Op-
outaneii. TUnbl XUMMYECKOM CBSI3M: KOBaJCHTHAs, MOHHAsS, Me-
Tayumaeckas. [loTeHIman noHn3anum. DIIEKTPOOTPHUIIATEIEHOCTD.
CBoiicTBa KOBAJIEHTHOM M MOHHOM CBs3ed. Pazmmums B Qusnye-
CKHX CBOMCTBaX BELECTB C MOHHOM, KOBAJICHTHOW M MeETajInye-
CKOM CBsA3b10. BojopoaHas cBa3b. XUMHUYECKas CBS3b B KpUCTAJI-
nax (aToMHas, MOHHAS, MOJEKYJSpHAs KPUCTAIIMYECKas CTPYK-
typa). Ilpencrasienue o noauMmopdusme u uomopduszme. Mex-
MOJIEKYJISIDHBIE CHJIBI B3aUMOJCHCTBUS. XHMHUYECKasl CBA3b B
KOMIUIEKCHBIX COeINHEHUAX. TUITHYHbIE KOMITJIEKCOOOpa3oBaTenn
W JIUTaH]IBL.

Kiaccbl Heopranmyeckux COeIUHEHUN: OKcuobl, KUCIOMb,
ocnosanus, conru OcHOBHbIe CHOCOObI NONYYEHUs U XU- MUYecKue,
ceovicmea. I'eoxuMmnyeckas Kjiaccu(pukanus BelecTnB

YcrHBIN
ompoc
JIP
KP
T

O6mme 3aKoHOMEp-
HOCTH  TIPOTEKaHUs
XUMHYECKUX  peak-
07054

OHepreTuka XUMHUYECKUX peakuuid. TepMoauHaMUYECKHe CHCTe-
Mbl. QYHKIIUK COCTOSHUS (SHTAIBINS, SHTPOIHUSA, pabora dHep-
rusi). DHeprerudeckue 3pQexTsr xuMmmuueckux peaknuid. [lepoe
Ha4yajgo TEPMOIMHAMMKH. OHTAJbIHS OOpa30BaHMS BEILECTBA.
3akoH ['ecca u ero uCoap30BAHUE ISl TEPMOXUMHUYECKUX pacyé-
ToB. CTaHzapTHbIE cOCTOsIHUS BemiecTBa. [lonsTre 00 sHTpONHH.
OuTtponus (azoBoro mepexona. Bropoil 3aKOH TEpMOIWHAMUKH.
NzobapHO-M30TepMUUecknull moTeHnuan (dHeprus [mbOOca) kax
KPUTEpUH M IBIDKYLIAas CUJIa CaMOIPOM3BOJIBHOIO IMPOTEKAHUS
MIPOLIECCOB B 3aKpbIToil cucteme. OOpaTuMble W HeoOpaTUMbIE
peakuru. XUMHUYECKOe paBHOBecHE. | OMO- U reTeporeHHble paB-
HoBecus. KoHcTtanTa paBHOBecus. 3aKoH JeHcTBYomuX Mace. Ero
MIPUMEHEHHE K T'OMO- U TeTeporeHHbIM cucremaM. [Ipunoun Jle-
larense, ycnoBue npuMeHUMOCTH. CMelleHne paBHOBECHSI.
CKopocTh XUMHUECKOH peakunu. PakTopbl, ONpEeneNIOne CKO-

VcTHBIN
ompoc
JIP
T




pOCTh peakiuu. 3aKoH AedcTByromux macc. [lopsaok u Moseky-
asipHOCTh peakuuu. [Ipasuno Bant-I'opda. [lonstre 06 sHeprun
aKTUBALMU M aKTUBHPOBaHHOM Komriekce. KaTtamuzaTopsl, kaTa-
JTUTHYECKHE peakiuu. ABTokaTanu3. OepMEHTATUBHBIN KaTasus.
TI'omo- u rereporennsiii katanus. Llenneie peakiuu. [locnenosa-
TEJbHBIEC U APAIICIIBHBIE PEAKIUU.

[ucnepcHbie  cucre-

O6mas xapaktepuctika. [loHsTie (a3bl, KOMIOHEHT, TETEPOreH-
HOU cucTeMbl. JlucnepcHble cuctembl ux kinaccupuxamus. Cyc-
NeH3uu U 3Mysbcuu. Kosmonaele pacTBOpbl M UX CBOWCTBA. 30-
mu u renu. Koarymsumsa. Aspo3onw, ObIMBI, TyMaHbl. ['a3oBbie
pactBopsl. [lapumansHoe naBnenue. 3akoH JlanpToHa. Xumude-
ckas Teopus pactBopos /.M. MenzaeneeBa. O6mue cBoiicTBa pac-
TBOpOB. PacTBOpeHune kak GU3NKO-XUMUYECKHH Tporiecc. PacTBo-
pumocTh BemiecTB. CriocoObl BBIpakeHHsI KOHIEHTparuu. [1oHs-
THEe 00 WACANBHBIX M MCTHHHBIX pacTBopax. 3akoHbl Payis, [eH-
pu. Ocmoc. 3akon BauTt-I'odda. Ocmoc B npupoze. MzoroHuue-
CKHU1 KO3 PHITUEHT.

KP

Mbl. PacTBOpbl  HE
3JIEKTPOJIUTOB.
PactBopel  31€KTpO-

mutoB. PH. Bydep-
HBIE PACTBOPBI.

OCHOBHBIC TIOJIOKCHHUS TEOPHH DJICKTPOIUTUUECKON IHCCOIHA-
uuu. Kucnorel, ocHOBaHMs, aM(OTEPHBIC 3JEKTPOJIUTHI, COJIH.
CusibHbIe M c1a0ble 3J1eKTpouThl. CTEeHb JTUCCOHAMK U (ak-
Tophl Ha € Biustomme. KoHcranta aucconuanuu U GakTopbl Ha
e€ Bimsromme. 3akoH pa3Oasnenus. [IoHSATHE O TEOPHH CHIBHBIX
3NIEKTPONUTOB. MeEXHOHHBIE B3auMojaercTBus. Kaxymiasica cre-
IeHb JIUCCOLMAIMYA CHJIBHOI'O JJIEKTPOIHTA. AKTUBHOCTH, KO3(-
(UIMEeHT aKTUBHOCTH, HOHHAs CHJIa pacTBopa. Boja kak pacTBo-
putens. MloHHOE npou3BeneHue Bojbl. BogopoaHbIi TMoka3aTeinb
(PH). TlonsaTHsA 0 KHCIIOTHO — OCHOBHBIX MHIWKaTOpax. I maponm3
coneit. HeoOpaTumsrii ruaponns. CTEeHh W KOHCTAHTa THIPOIIH -
3a. Bnusnue Temmepatypsl u pa30aBIeHHS Ha CTENEHb THAPOIU3A.
Ponb ruaponmsa B mpoiiecce BhIBETPUBAHUS 1MOYB. KHCIOTHOCTH
mouB. bydepHsie pactBopsl n ux cpoicTBa. [Ipupomasie Oydep-
Hble CHUCTeMbl. |pyaHOpacTBOpHMMEIE 3IEKTPOIHUTHL. lIponsBene-
aue pactBopumoctu (IIP). YcmoBus Bemamenus ocaaka. KoH-
CTaHTa JVICCOIMAIINN, KOHCTAaHTA THIPOIN3a, IIPOU3BEIEHUE pac-

TBOPUMOCTH KaK YaCTHBIN CITydail KOHCTAHTHI PaBHOBECHSI.

VY CcTHBIN
ompoc
JIP

OxuCIUTENHHO-
BOCCTaHOBHUTEJbHbIE
peakuuu.
DNEeKTPOXUMUYECKUE
CBOIICTBa PacTBOPOB

Tunbl OKUCINTENBHO-BOCCTAHOBUTENBHBIX MPOLIECCOB: MEXMOJIe-
KyJSIpHBIE, BHYTPUMOJICKYJIAPHbBIE, AUCHPOIIOPIIMOHUPOBAHMSL
CocraBneHne ypaBHEHHH  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX
peaxmuii MeTogaMu AIEKTPOHHOTO Oananca. MeTox momypeakiuit
(MOHHO-3JIEKTPOHHBIM MeTox). BnusHue KUCIOTHOCTH cpeapl Ha
MIPOAYKTHI OKHCIIMTEIbHO-BOCCTAHOBU-TENBHBIX peakuuii. OneHka
TEPMOJUHAMUYECKOH BO3MOXKHOCTH MPOTEKaHHsI OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEaKIUi. DIEKTPOAHBIA moTeHuuald. Bomo-
ponHbI snekTpoA. Psa HanpsbkeHuss MertamioB. CTaHIapTHbIE
OKHCIIUTENb-BOCCTAHOBH-TEIIbHBIE  MOTEHIHANBL. Y paBHEHUE
HepHcra. I'ansBannueckuii aneMeHT. /1C rajipBaHUYeCcKoOro aie-
MEHTa. DJIEKTPOJIU3 PACIIABOB M BOIHBIX PACTBOPOB COJIEH. 3a-
koHbl @apanes. Koppo3usi MeTauios.

VcTHBIN
ompoc
JIP
T




XUMHUS 3J1EMEHTOB U
HUX COCIUHCHUM.
KommiekcHbie
COEIMHEHUS

OO0mue cBOWMCTBA M METOJIBI MOyYSHUsS HeMeTa/uIoB. Pacmonoxe-
HUE HEMETAJUIOB B MEPHOAMYCCKON cucTeMe. DU3NYecKue U Xu-
MHUYECKHE CBONCTBa CBOOOIMHBIX HEMETAUIOB. (OCHOBHBIC THIIBI
XUMHYECKUX COCIMHECHUN HEMETaNIOB C PYTMMHU HEMETaJJIaMU U
¢ Merautamu. HaxoxpeHue HemeTawioB B npupoje. [IpuHImmb
MOJYYCHHUS MX B CBOOOJHOM COCTOSIHHMHU. VICIonb30BaHHE HEMe-
TaJIJIOB B CEITLCKOM XO3SIIICTBE.

Kucnopoo. Kucnopon. OcoOEHHOCTH CTPOCHHUS aTOMa KUCIIOPOJIa.

JIP

AnnotponHas MomuduKanus kuciopona. llpossnsemas BasieHT-
HOCTh. DU3NUECKHEe U XUMHUYECKHE CBOMCTBAa CBOOOAHOTO KHCIO-
pona. PacnipoctpaneHHoCTh KHucnoposa B mpupoae. OKCUABI U UX
knaccuduranusa. CriocoObl monydeHus kucinopoaa. CBOHCTBa U
pUMEHEHHE KuAKoro kuciaopoaa. O3oH. CriocoObl MONYy4YEHUS U
cBolcTBa 030Ha. Poib o30Ha B pupoje. [Ipumenenue ozoHa. Bo-
na. OcoOEHHOCTH CTPOCHHUS MOJIEKYJ BOZbI. Accoruarius MoJie-
KyJ BOJbl. PU3MYECKME U XUMHYECKME CBOMCTBA BOJIbI. Posb BO-
IIbl B TIipupose. XUMHUYECKHI COCTaB MPUPOAHBIX BOA. YKecTKoCTh
BOJIBI 1 MeTONBI e€ ycTpaHenus. [lepokcua BoJoposa, ero crpoe-
HUE, CBOUCTBA U CITOCOOBI TIOTYYCHHUS.

Azom, ghocghop u ux coeounenusn. A3or. PacmpocTpaHEHHOCTD
azora B nipupoje. [lonydyenue azora. Ousnveckrie U XUMUYECKHE
cBoiicTBa a3ora. AMmuak. CtpoeHue u noixydenne. Gu3nveckre u
XUMUYECKHEe CBOMcTBa ammmaka. Okcuasl asora. CTpoeHue, IMo-
nydeHue, pu3udecKue U XUMUIECKIE CBOMCTBA OKCHIOB. | HIapOK-
cun ammonus. Conn aMMOHUS. A30THAsI KHCJIOTa. A30THBIE yI00-
peHUS. DKOIOTHIECKIE TTPOOIEMBI.

dochop. AmnorpornHsie MomuduKaiud ¢ochopa B IPUPOE.
Crnoco6b1 onmyaenust ocdopa. Kucnopomusie coemunenus ¢oc-
¢dopa u ux cpoiictBa. BomopomHbsie coemuHeHus ¢ocdopa. IKo-
JIOTHYECKUE TIPOOIIEMEL.

Yenepoo, kpemnuii u ux coeounenusn. AMIOTPONHUS CBOOOTHOTO
yriaepona. Anmas, rpaput. AMopdHbIi yriepoa. MckyccTrBeHHOE
ronmy4denue rpadurta u anMasa. [lormoTurensHBIE CBOICTBa yrite-
pona (amcopbums). IIpupomasie coenuHeHHs yriepoaa. XuMUIe-
CKHEe CBOWcTBa yriaepona. KucinoponHsle coeauHEHUs yriepoza.
Oxcup yraepona (II), momydenume, CBOWCTBAa M HCIIOIB30BaHUE.
Oxcup yrnepona (IV) u ero ponp B nutanuu pacteHnid. Ousmde-
CKHMEe W XHMHYecKue cBorcTBa okcuma yriaepoxaa (IV). Ilapauko-
BBIN 2Qdekt. YronpHas kuciora, e€ cBoiictBa. KapOonatsr. Kap-
OOHaTHOE paBHOBECHE B TIPUPOJIE.

Kitaccudukarms opraHI9ecKuX COeqUHEHUH. YTIEBOAOPOIbI.
Kpemuunii. 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 IINAT,
CIIFOJ1a, KAOJUH, acOecCT.

Obwue ceoiicmea u memoowvt nonyuenusa memannos. Ilomoxe-
HU€ METAJUIOB B MEPUOAMYECKON crcTeMe 3IeMeHTOB. CBs3b Me-
TaJUIMYECKUX CBOWCTB CO CTPOSHHEM U pa3MepaMH aToOMOB dJe-
MeHTOB. Du3nveckne U XUMUYECKHe CBONCTBa MeTauioB. Cpas-
HUTENbHAS AaKTUBHOCTh METAJUIOB. Ps HampspkeHWH MeTasioB.
Kopposust mMeramnos. 3ammTa OT KOppo3uH. METOMIbI MMOTydeHus
METaJIoB U3 PYyI.

Ll]enounvie memannvt u ux coeounenus. lllenoynsle MeTaNIbL:
JUTUH, HATPUH, Kanui, pyOuanii u uesuil. Haxoxnenue Hatpus u
Kamust B npupoze. [lonydenune cBoOomHbIX MeTaymioB. CBoHCTBa
IIEIOYHBIX METAJJIOB, WX CPaBHUTEIIbHAS AKTUBHOCTh. | MAPUIBL.
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Kucnopoausie coequHenuss U TUAPOKCUABI MIETOYHBIX METAaJLIOB.
Comu.

Illenounozemenvuvie memannvt u ux coeounenus. lllenodanose-
MEJIbHBIE METAJUTBL: KalIbIUi, CTPOHIIUH, Oapuii, paauii. CBoWCTBa
IIETOYHO3EMENBHBIX MeTauioB. VX okcuabl u ruapokcuabl. O0-
mjas XapaKTepUCTUKA COJIEH IIETOYHO3EMENbHBIX METAJIIOB. ['ua-
POKapOOHATHI MIETOYHO3EMEIBHBIX METaJLIOB. M3BeCTKOBaHUE U
TUTICOBAHUE TTOYB.

Komnnaexcuvie coedunenusn. CTtpoeHre W HOMEHKJIATypa KOM-
IUIEKCHBIX cOoearHeHUi d-3ieMeHTOB. MOHO- U MHOJIMIEHTATHBIX
nuraijioB. I'eomerpuss kKoMmIuiekca. MarHuTHBIE CBOMCTBA COEIU-
HEHUH. PoJIb KOMIUIEKCHBIX COEIMHEHUN B IIPUPOJIE.
Paouoaxkmuenvie nemenmsl. SIBneHuEe paTnoaKTUBHOCTH. Bumpl
paaroakTUBHOCTH. PannoakTuBHBIE 35eMeHTHI. [lepuos momypac-
najia ¥ KOHCTaHTa paJiMOakTUBHOro pacnaja. [lonsarue o merogax
MOJIyYEHUS U BBIIETEHUS UCKYCCTBEHHBIX PaJHOAaKTHBHBIX H30TO-
noB. CriocoObI 0OHApYKEHHsI PaTHOaKTHBHOCTH.

Pazgenbr aucUIuINHBL, U3y9aeMble BO 2CEMECTpe (ouHas gpopma)

HanmenoBanue Popma

No Conepxxanue pazaena TEKYILETO

pasnena
KOHTPOJIA
1 2 3 4
1. |Benenue AHanmuTHdecKas XMMUS Kak Hayka, ee CTPYKTypa. 3HaUCHUE KP
aHAJIMTUYECKOM XUMHUH B reosioruu. Knaccudukamms Mero-
JIOB aHanmn3a. BeIOOp MeTo/Ia aHaAIN3a U COCTABIIEHHE CXEM
aHaIm3a.

2. | Tumpl xumMudeckux peak- | OCHOBHBIC THITBI XUMUYECKUX PEAKIIUA B aHAJTUTHUICCKOH KP
LM ¥ TIPOLIECCOB B @HA-  |XUMHUM:  KHCJIOTHO-OCHOBHBIE,  KOMILIEKCOOOPa30BaHMs,
JUTHYCCKON XHMHH. OKHUCJICHUS-BOCCTAHOBJICHUS. 3aKOH JICHCTBYIOIIMX Macc.

KoncTanTel paBHOBecHs: TepMOAWHAMUYECKHE, peajbHBIE,
ycnmoBHbIe. COCTOSHHE BEHIECTB B HACANBHBIX M PeabHBIX
cucremax. CKOpPOCTh peakIuii B XUMHUYIeCKOM aHau3e. dak-
TOPBI, BIUSIONINE Ha CKOPOCTh. YTIPAaBIICHHE PEAKIIsIMA U
MIPOIECCAMH B aHATUTHIECKON XUMHH.

3. | Turpumerpuueckuii Me- |TurpuMeTpudecknii MeTon aHaim3a. Kiaccmukaus THT- KP

TOJ aHainu3a.

PUMETPUYECKIX METOAOB aHaim3a. TpeOoBaHus, mpeabsBis-
eMble K PEaKUUH B TUTPUMETPHUUYECKOM aHayiu3e. Bunel TuT-
PUMETPUYECKUX OIpeNesieHU: IpsiMoe U 00paTHOE, KOCBEH-
Hoe TuTpoBaHue. CriocoObl BBIPAKEHUSI KOHIIEHTpALMi pac-
TBOPOB B TUTPUMETPUHU. DKBUBaJEHT. MosipHas macca K-
BuBaneHTa. llepBuuHBIe CcTaHAApTHL, TPeOOBaHHUA K HUM.
®ukcananbl. BropuuHble craHaapTbl. Buibl KpUBBIX THUTPO-
BaHUsA. CKayoK TUTpoBaHMs. ToUuKka S3KBUBAIEHTHOCTH U KO-
HEYHasl TOYKa TUTPOBAHUSL.
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Kucnorno-ocuoBHoe pas-
HoBecue. KucnotHo-
OCHOBHOE TUTPOBAHUE

CoBpeMeHHBIE MPENCTABIEHUS O KUCJIOTaX U OCHOBAHUSX.
IIporonutnueckas teopust bpencrena-Jloypu. PaBHOBecue B
CUCTEME KHUCIIOTa— COIPSIKECHHOE OCHOBAHUE U PACTBOPU-
Tenb. KOHCTaHTBI KUCIIOTHOCTH M OCHOBHOCTH. KucioTHbIe 1
OCHOBHBIE CBOIicTBa pacTtBoputeneil. KoHcTanra aBTonporo-
u3a. BiausHue npuponbl pacTBOPUTEINS. HA CHUILy KUCIOTHI U
ocHoBaHUs. Amdonutel. bydepHbie pacTBOpPEI M WX CBOH-
crBa. bydepnas emxocts. Beruncnenust pH pactBopoB Hesa-
PSKEHHBIX U 3apsKEeHHBIX KUCIIOT M OCHOBaHUM. KucnorHo-
OCHOBHOE TUTpOBaHHE. MHIMKATOPBI KHUCIOTHO-OCHOBHOI'O
TUTpOBaHUs. pT MHIAMKATOPOB, HHTEPBAN MEPEXOAA OKPACKHU.
KpuBble TUTpOBaHUS CHIIBHBIX M CIAOBIX KHCJIOT U OCHOBA-
HUM. DaKTOPBhI, BIUSIIONIME HA BEIMYMHY CKauKa Ha KpUBOU
tuTpoBaHus. O6IacTh MPAKTHYECKOTO MPUMEHEHHUST METOJIOB

KHCJIOTHO-OCHOBHOI'O TUTPOBAHMSI.

KP
JIP

OKHUCIUTENBHO-

OKHCIIMTENBHO-BOCCTAHOBUTEILHBIE pE€aKun 1 X KiIacCu-

KP

BOCCTAHOBUTCIIbHBIC pe-
akiuu. Penokc-
TUTPOBaHUE

¢ukanus. Ilonstue o penokc-noreHnuane. CTaHIapTHBIHN
penokc-norenuuan.  KoHcTaHTa  paBHOBECHS — PEIOKC-
MPOIIECCOB. Hanpasnenue OKHCITUTEIBHO-
BOCCTAHOBUTENbHOW  peakuuu. KpuBble OKHUCIUTENBHO-
BOCCTAHOBUTENBHOTO TUTpOBaHUs. DaKkTOpbl, BIUSIOLIME Ha
BEJIMYMHY CKayka Ha KpPUBOW THUTpoBaHUA. MHIAMKATOPHI
penokc-tutpoBanus. I[lepmanranaromerpus. Juxpomaromer-
pusl.

JIP

Peaxmum kxomIiekcooopa-
3o0BaHusg. KoMmiekcoHo-
METPHYECKOE TUTPOBA-
HHE.

KommnekcHbie coenmuHenusi. DakTopbl, BIHSIONME HA MPOY-
HOCTh KOMIUIEKCHBIX COeJMHEHHH. KOMIUIeKCOHbI, Ha TIpH-
Mepe DJITA. KomruiekcoHOMETpUdecKoe THTpoBaHume. Me-
TaJJIOXPOMHBIE HHIUKATOPBHl. KpHBBIE KOMITJIEKCOHOMETPH-
YecKoro TUTpoBaHUs. DaKTopbl, BIMSIONMEC HA BEIUYUHY
CKayvKa Ha KpUBOW TUTpoBaHUs. OCHOBHBIC IIPUEMbI KOM-
IJIEKCOHOMETPUIECKOro TUTpoBaHus. [IpuMeneHne MeToa.

KP
JIP

OO6mrast XapaKTepUCTHKA
(hU3UKO-XUMHUECKUX Me-
TOJIOB aHaITN3a

OcHoBHBIE METOIBI (PUZNKO-XUMHYECKHX METONIOB aHAN3a.
Anamutryecknii curHail. OCHOBHBIE TPHEMBI Iepexoja OT
BEIMYUHBI aHATMTHYIECKOTO CUTHAJIA K KOHIIEHTpanuu. Mer-

POJIOTHYECKHE XapaKTEPUCTHKH METO/IA.

KP
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CHeKTpaJ'H)HI)Ie METOAbI
aHaJIn3a.

BsaumogeiicTBue BemiecTBa C 3JIEKTPOMArHUTHBIM H3Iyde-
HueM. MornekynsapHast abcopOuoHHast ciekTpockonusi B Y@
¥ BUAUMOW o6iacTtu. CHEeKTpHI MOTJIOMIEHUS! U TPHYUHBI UX
BO3HHMKHOBeHUS. 3akoH byrepa-JlamGepra-bepa. OTknoHeHus
oT 3akoHa. CrekTpajbHbIE TPUOOPHI: CIEKTPOGOTOMETPHl U
(oroanekrpokonopuMeTpel. POTOMETPHUECKOE THUTPOBaHUE.
Wudpakpacuas cnekrpockonus. Konebanus momnekyi. [Tpu-
6opb! peructparu UK criektpoB. KauecTBeHHBIN U KOMHAYe-
CTBEHHBIM  aHamu3. Ilpumenenue wmeroma.  ATOMHO-
abcopOimonHas crekrpockonusa. Cxema npubdopa. Mcrounu-
KM PE30HAHCHOI'O U3JydeHUs. BO3MOXHOCTH METOJa C Ijla-
MEHHBIMH U 3JIEKTPOTEPMUYECKIMH HCTOYHMKAMHU aTOMMH3a-
M. OMHUCCHUOHHBIM CHeKTpaibHbIN aHanu3. [Iponcxoxaenne
aTOMHO-OMHUCCHOHHBIX CHEeKTpoB Cxema mpubopa. ATOMHO-
SMUCCHUOHBIM METO/ ¢ MHAYKTUBHO-CBA3aHHOW Tuta3zmoi. Ka-
YECTBEHHBIN U KOJIMYECTBEHHBIN aHanmu3. [[puMeHnenue mero-
noB. PentrenoduyopeciieHTHbIN aHaiu3. PeHTreHOBCKHE
crnektpbl. Cxema npudopa. [IpumeHeHne METoIoB.

KP
JIP

DNEKTPOXUMHUIECKHUE Me-
TOJIBI aHAJIH3A.

Kitaccudukaius 371eKTpOXMMHUYECKUX METOJ0B aHanm3a. [1o-
TEHITUOMETpHs. TeopeTuueckne OCHOBBI METO/Ja IOTEHITHO-
METPHUHM: IBOMHOM 3JIEKTPUYECKUI CIIOM, BOBHUKHOBEHHE I10-
TEHIIMaJla Ha TPaHMIIE BJIEKTPO-PAcTBOp. DIEKTPOABI B IO-
TeHroMeTpun. [ToTeHIImoMeTpruYecKoe TUTpOBaHUE. BonbT-
aMrepoMeTpuyeckuii aHamu3 TeopeTuyeckue OCHOBBI METO-
na. Tlonsaporpadus. [lomssporpaduyeckas BojHA, TOTESHITAAT
MOJIyBOJIHBI. BonbTamMnepHble KpuBBIE. AMIEPOMETPUUECKOE
TuTpoBaHue. THBepcuoHHas BobTammnepoMetpus. [Ipume-
HEHUE METoJa.

KP
JIP

10

Xpomarorpadus

XpomaTorpadus, KiacCupHUKaIps XpoMaTorpaQuIeckux Me-
TOMIOB aHaNH3a. AmmapaTypa ¥ TEXHHUKA BBITOIHEHHS XpoMa-
TorpayMIecKoro aHajgm3a. AHAJM3 W METOABI pacdera Xpo-
maTtorpaMm. Teopusi TEOpETHUUECKUX Tapesiok. ['azoBas xpo-
marorpadus. JKuakocTHas KOJIOHOYHAS XpoMaTorpadus.
TonkocmoitHas (TUTOCKOCTHAS) XpoMaTorpadus.

KP
JIP

11

Ot60p po6. [ToaroroBka
po0 K aHaJM3Yy.

Cnocobbr otbopa 1pob. OTOOp TPoO Ta30B, KUIKOCTEH,
TBepbIX BemecTB. [lotepu u 3arpsa3Henus npu mpodooToope.
Xpanenune npoOsL. [loaroToBka mpo6 K aHAIM3Y: BHICYIINBA-
HUe, paznoxenne npod. [lepeBon mpoOI B pacTBOp

KP

2.3.2 3aHATHS CEMUHAPCKOI0 THIIA.
3aHATHS CEMUHAPCKOTO TUIA Y4€OHBIM IJIAHOM HE MPEyCMOTPEHBI

2.3.3 JlabopaTopHblie 3aHATHA.
Pazniensl ucHMIUIMHEL, U3ydaeMble B 1 ceMecTpe (ounas gpopma)

HaumenoBanue 1abopaTopHbIX paboT

dopMa TeKyliero
KOHTPOJIA

2

3

I/IHCTPYKTEDK 10 TeXHUKe 0e30macHOCTH. OCHOBHBIE KJIACChI HEOpPraHu-
YEeCKUX COCIUHEHUMH.

KOJ’IJ’IOKBI/IYM 10 TCEMC: CTpOCHI/IC atroMa. XUMHU4YECKasl 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 |DneKkTponuTHYECKas AUCCOIUAIIHSL. Otuet no nabopa-
I'maposns coneir. PH. TOpHOM paborte,
KP
4 |OKHUCIHUTENIbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH. Otyet no nabopa-
TOpHOM padote, T
5 . . Otyet no nabopa-
OO01111e cBOMCTBA METAJIJIOB, HEMETAJJIOB U UX COSAUHEHU. o
TOpPHOI paboTe
Paznenbr gucumuinHbl, U3ydaeMbie BO 2 CEMECTpe (ouHas gpopma)
Ne HaumenoBanue nabopatopHbix paboT Popma Texytuero
KOHTPOJIS
1 2 3

1. |CrocoObl MpUTOTOBIIEHUSI CTaHIAPTHBIX pacTBOpoB. Cranmaptuzanus|OTder 1o Jrabopa-
COJIIHOM KHUCJOTBI Mo TeTrpabopary Hartpusi OmnpezeneHue cojnep’kaHus| TOPHOH paboTe
ruipokapOoHaTa HaTpus B pacTBope. OmnpeieseHre BpeMEeHHOM KeCcTKO-

CTH BOJIOTIPOBOJTHOM BOJIBI METOJIOM KHCIIOTHO-OCHOBHOTO THTPOBAHHSI.

2. |[IpurotoBiieHue U cTaHAapTH3ANMS pabodyero pacTBopa nepmanraHara |OTdeT 1o 1abopa-
kanus. [lepMaHTaHaTOMeTpUYeCKOe OTIpeIeTICHIE JKee3a. TOpHOU paboTe

3. |Onpenenenue KalblUs U MarHUs B PaCTBOPE IPU UX COBMECTHOM Tpr-  |OTueT 10 j1abopa-
cyrcTBuU. KommiekcoHomeTpudeckoe omnpeiesieHue )KeCTKOCTH BOJIO- | TOPHOi paboTe
MIPOBOJHBIX U MPUPOIHBIX BOJI.

4. |CnektpodoToMeTprudecKoe onpeIeicHue xKeme3a ¢ CyinbhocanuimioBoi|OTueT mo Jradopa-
KkuCIoTON. CieKTpoPOTOMETPHUIECKOE OTIPEICIICHIUE MEIM B BUJIE aMMH -| TOPHOM padoTe
auHBIX KOMIUIEKCOB. Pacder KOHIIeHTpaluil BelecTB MO pe3ylbTaTraM
n3MepeHuit B merogax crnekrpodoromerpuu, ADC, AAC u peHTreHo-
(byopecieHTHOro aHajan3a METoJaMH IpalyupOBOYHOTO rpaduka;

CTaHIapTHOU JOOABKH.

5. |PeHTreHo-ayopecieHTHbIN aHaIu3 MPUPOIHBIX MUHEPAJIOB Otyet no na6o-

paTopHo# paboTe

6. |Hactpoiika pH-MeTpa o 6ydepHbIM pacTBOpaM U TOYHOE omnpenaene- |OTder no yado-
Hue pH npupoanoit u mopckoit Boa. Onpesenenne HUTPATOB METO- paropHo¥i padbore
JIOM TIPSIMOM MOTEHUUOMETPHUU C HUTPAT-CEJIEKTUBHBIM 3JIEKTPOIOM.

Ornpenenenue xene3a METOIOM NOTEHIIMOMETPUUECKOTO TUTPOBAHHUS.
7. |OnpeneneHue KAaTHOHOB METAJIJIOB B CMECHU METOAOM OyMakHOM Otuet no na6o-

xpoMarorpaduu.

paTopHo# paboTe

3amuTa naboparopuoit padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypco-
Boi pabotsl (KP), pacuerno-rpadpuueckoro 3ananus (PI'3), nanucanue pedepara (P), scce
(9), komnoksuym (K), rectruposanue (T) u T.1.

2.3.4 llpumMepHasi TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)
KypcoBsie paboTsI - He TIPeTyCMOTPEHBI

2.4 TlepeyeHb y4eOHO-MeTOANYECKOI0 00ecrevyeHHs A1 CAMOCTOSITeIbHOM pPadoThl
o0yyamuxcst Mo JTUCHUILIMHE (MOIYJIIO)
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[Tepeuens yaeOHO-METOIMIECKOTO 0OCCTICUCHHSI TUCITUTUIAHBI

Ne Bun CP N
10 BBITIOJIHEHUIO CAMOCTOSITETIHHON paboThI
1 2 3
IIpopabomxa u Meroquyeckie pEKOMEHIAIMM K OpPraHU3alfd ayJUTOPHOW |
nosemopenue 1ekyuoHHo20 |BHEayIUTOPHON (caMOCTOSITEBHOIA) paboThI CTY/ICHTOB:
\mamepuana, mamepuana  |meroguueckue ykasauus / coct. T.IL. Cropoxenko, I1.B. ITounHok,
1 |4ebHOlL U HaAY4HO A.B. Bbecnianos, H.B. Jloza - Kpacuonap: Kybauckuii roc.yu-t, 2018,
iumepamypwi, noocomoska |89c.
K 1a60paAmMopHbIM 3aHAMUA
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Y4eOHO-MEeTOAMYECKUE MaTepHallbl IJii CAMOCTOSTEIbHOW paboThl OOy4aromIMXCcs W3
Yyclla MHBAJIK/IOB U JIUII C OTPAaHHYEHHBIMUA BO3MOXKHOCTSIMU 3710poBbs (OB3) nmpegocraBnstorcs
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM MX 37J0POBBS M BOCIIPHUATHS UH(DOPMALIUHU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

—B MEYaTHOU opMe YBEIHMUEHHBIM HIPUPTOM,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA,

J7is U1 ¢ HapyIIeHUAMH CyXa:

— B MeyaTHOH opme,

— B (JOpMe€ IEKTPOHHOTO JJOKYMEHTA.
Jnist U1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapara:

— B MeyaTHOH opme,

— B (JOpMeE DIIEKTPOHHOTO JOKYMEHTA,
JlaHHBII TIEpeYeHb MOXET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTUHICHTA
oOyJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
OO0pazoBarenabHbIEe TEXHOJOTUN: METO]T IPOOIEMHOTO M3II0KEHHS MaTepHana, Kak
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JEKTOPOM, TaK MW CTYACHTaMH; CaMOCTOSITEIbHO€ YTEHHE CTYACHTaMH Y4eOHO-
METOJMYECKOW M CIPABOYHOM JIMTEPATyphl U TOCIEAYIOMEeH CBOOOIHON JUCKYCCHH IO
OCBOCHHOMY HMMH MaTepuaily, HUCIOJIb30BAaHUE, WIUIIOCTPATUBHBIX BHJIEOMATEPUAIOB C
IIOMOIIBIO MYJIbTUMEAUNHOTO obopynoBaHus, TEXHOJIOTUH JIMYHOCTHO-
OpHUEHTHUPOBAHHOTO  OOy4YeHMs,  IO3BOJIAIOIIME  CO3[aBaTh  WHAUBHUAYaJIbHBIE
00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Iepeuncnennbie 00pa3oBaTeIbHbIE TEXHOJIOTUN PEATTU3YIOTCS:

® [IpU YTCHUH JICKIIUH C UCIIOJIb30BAaHHEM MYJIbTHMEIHIHBIX
Mpe3eHTAlNI U JEMOHCTPALMOHHOIO 3KCIIEPUMEHTA;

® [Ipu AMAJIOroBoi (hopMe NPOBEACHUS JIEKLIUN 3aHATUI C TIOCTAHOBKOW U

perneHreM mpoOJeMHBIX U CUTYaI[MOHHBIX 3a/1aHUH;

® [P NPOBEACHUHU Ja0OPATOPHBIX PAOOT BKIIOYAOLIUX

TTYOOKYIO CAMOCTOSITENIbHYIO MPOPAOOTKY TEOPETUUECKOTO
Marepuaina, U3y4deHre METOAUKH MPoBeAeHUs paboThl U
IJTAaHUPOBAHUS SKCIIEPUMEHTA.
B HekoTopbIX 1a00paTOpHBIX pabOTaxX MPUCYTCTBYIOT JIEMEHTHI HCCIEI0BATENIbCKON
paboTHI.

B cBs3u ¢ tpeboBanmsimu @I'OC BO no wanpasnenuro moaroroBku 05.03.01-'eomorus
peanMzanysi KOMIIETEHTHOCTHOTO TOJXOJa IpelycMaTpuBaeM IIHPOKOE HCMOJIb30BaHUE B
y4eOHOM TMpoliecce AKTHBHBIX M WHTEPAKTUBHBIX (GOpM MpoBeleHHs 3aHsATHi. TexHosorus
MHTEPAKTUBHOIO OOYyYEHHUs 3aKJII0YaeTcs B TOM, YTO Ha MPOTSKEHUH BCEro yueOHOTO BPEMEHU
MPOUCXOJUT OOMEH MHEHHUSIMH, BBICIYIIMBAIOTCS M OOCYXIAIOTCA pa3Hble TOYKHU 3pEHUs
cTyaeHToB. Opranuzanus HW3y4eHUs MaTepuallia Kypca OCYIIECTBIISIETCS Ha OCHOBE CHUCTEMHO-
NEATeNbHOCTHOTO IMOJAX0JAa M PEKOMEHJAMH IO3TAamHOro (OPMUPOBAHUS YMCTBEHHBIX
nericTBUi. JIEKIIMM HOCAT MOTUBALIMOHHO-TIO3HABATEIBHBIN XapaKTep.

Jnst moBbimeHusT d(OPEKTUBHOCTH YIEOHOTO TIpoIecca HCIOIB3YIOTCS CIICIYIOIIUE
o0Opa3oBaTelibHbIE TEXHOJIOTUN: NH(POPMALMOHHO-Pa3BUBAIOLINE TEXHOJIOTUHY, HAIIPAaBJICHHBIE Ha
(GopMHUpOBaHMA CUCTEMbl 3HAHUM, 3allOMUHAHUSA U CBOOOJHOE ONEPUPOBAHUE HMHU.
Hcnons3yercst MeToa MNpoOJEMHOrO U3JI0KEHUS MaTepHuajga, CaMOCTOATENbHOE W3Y4EHHUE
MaTepuala, IPUMEHEHHE HOBBIX MH()OPMAIMOHHBIX TEXHOJOIMH JUIl CaMOCTOSITEILHOIO
HIOTIOJIHEHUSI 3HaHUM.

B mponecce u3ydeHus AUCLUIUIMHBI MCIIOJB3YIOTCS COBPEMEHHBbIE (POPMBI NPOBEICHUS
3aHATui. Jlekumsg-guanor. ConepxaHue TNOJAETCS Yepe3 CEpUI0 BOIIPOCOB, HAa KOTOPBIE
cllyluaTeiab JOJDKEH OTBeYaTh HEMOCPEACTBEHHO B XoJe Jekuuu. K 3TomMy TNy NpUMBbIKAaeT
JEeKIHsT C NPUMEHEHHEM TEXHUKU OOpaTHOM CBs3M, a TaKXkKe NpPOrpaMMHUpPOBAHHAS JIEKIIMS-
KOHCYJIbTaLHsL.

[IpoGnemHast JeKIMsl HAYMHAETCS C BOIIPOCOB, € IIOCTAHOBKU MPOOJIEMbI, KOTOPYIO B X0J1€
U3JI0KEHHUsT MaTepuaja HeoOXxoauMo pewmuTb. [IpoOiaeMHble BONPOCH OTIMYAIOTCS OT HE
pOoOJEMHBIX TEM, YTO CKpbITasi B HUX Ipobiema TpeOyeT He OJHOTHIIHOIO pEIIeHUs, TO €CTh,
TOTOBOM CXEMBbI PEIIEHUS B IPOLIJIOM OIIBITE HET.

Jlekuuu-guaiorun u l'[pO6J'IeMHbIC JICKOUK IIO3BOJIAIOT BKJIIOYAaTb HWHTCPAKTHBHBIC
QJICMCHTEI B IIPOLICCC MPCIIOJaBaHUs, CHOCO6CTBYIOT HpI/IO6peTeHI/IIO HE TOJIBKO 3HAHMU II0 TEME
JICKIIMHU, HO U HABBIKOB HCCeI0BaTEIbCKON U aHATMTUIECKOMN ACATEIbHOCTH.

Jlekun B (l)OpMC npe3eHTauuu C HCIOJIb30BAHUCM MyHLTHMeHHﬁHOﬁ arrmapaTypbl
oOecreunBarOT 0oJiee BBICOKHIA YPOBCHb IMOHHMAHUSA CJIOKHBIX CTPYKTYpP, CXCM B3aHMOCBS3EH
OTACIBHBIX 3JICMCHTOB.

I/IHTepaKTI/IBHHC u I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIe O6pa3OBaTeJ'IBHBIe TCXHOJIOTHH,
HCIIOJIb3YEMBIC B AYJUTOPHBIX 3aHATUAX, B COUYCTAHHUU C BHC&y,Z[HTOpHOfI pa60T0171 CO3aaroT
JOIIOJITHUTCIIBHBIC yCJ10BUs (I)OpMI/IpOBaHI/IH n Pa3sBUTHUA Tpe6yeMBIX KOMIIETECHITUM
o6y11a}0n11/1xc;1, IMMOCKOJIBKY  IO3BOJIAIOT 00CCIIeYnUTh AaKTUBHOE B3aHMOJICHCTBHUE BCEX
Y49aCTHHUKOB. Ot METOJbI CHOCO6CTBYIOT JIMYHOCTHO-OPHUCHTHPOBAHHOMY IIOAXOY.

I[J'IH HWHBAJIMJAOB U JIUI C OrpaHUYCHHBIMH BO3MOKHOCTAMU 3J0POBbA YCTAHABJINBACTCA
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0COOBbIf TMOPSAZIOK OCBOCHMSA YyKa3aHHON IUcHMIUIMHBL. B oOpasoBarensHOM mpoliecce
UCTIOJIB3YIOTCS COLMAIIBHO-aKTUBHBIE W  pe(IeKCHBHbIE METOJAbl OOYy4YEeHHs, TEXHOJIOTHH
COLIMOKYJIBTYPHOUM peaOMIMTALMHU C LENbI0 OKAa3aHWS MOMOUIM B YCTAHOBJIEHHHM MOJHOICHHBIX
MEXKIUYHOCTHBIX ~ OTHOIIEHHMH ¢  JPYyrUMH  CTYJACHTaMH, CO3JaHUM  KoMpopTHOro
IICUXOJIOTMYECKOI0 KJIMMaTa B CTYAEHYECKON Tpymme. Belieo3HaueHHbIE 00pa3oBaTebHbIE
TEXHOJIOTUU JaroT Haubosiee 3((eKTUBHBIE PE3yNbTAaThl OCBOECHMS IUCLUUIUIMHBI C MO3UIUM
aKTyaJlM3allud  COJIEP)KAaHUS TEMbl 3aHATUS, BBIPAOOTKM MPOAYKTUBHOIO  MBIIUICHUS,
TEPMHUHOJIOTUYECKOH I'PaMOTHOCTH M KOMIIETEHTHOCTH OOy4aeMoro B acHeKTe COIHMaJIbHO-
HaIpaBJICHHON MO3uMLMM Oyayllero creuudaiucTa, U MOTHBAllMM K WHUIUATUBHOMY U
TBOPUYECKOMY OCBOEHMIO YU€OHOT0 MaTepuania.

WHuBuayanbHble KOHCYJIbTAllMM OOYYalOLIUXCS IPOBOIATCS €XKEHEIENbHO B (opMme
nuanora. Jljis auI ¢ orpaHuYeHHBIMU BO3MOKHOCTSMHM 370POBbsI IPEAYCMOTPEHA OpraHu3alus
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

Koanue
Bun 3anarusa M cnonb3yemMble MHTEPAKTUBHBIE 00pa30BaTEIbHbIE
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTHH
JacoB
1 JI Jleknus ¢ aeMeHTaMu MeAaroru4yeckKuii SBpUCTHKA 14

becenbl, pa3dbop cUTyaluii, mocTaHOBKU MPOOIEMHBIX U
CUTYallMOHHBIX 3aIJaHUI

2 JI Jleknus ¢ anmeMeHTaMu Meaaroru4yeckuii SBpUCTHKA 14
becenpl, pa3bop cUTyaruii, mocTaHOBKU MPOOIEMHBIX U
CI/ITyaHI/IOHHBIX 3aﬂaHHI71

Umoczo: 28

4. OueHOYHBbIE CPeICTBA /IS TEKYIIEro KOHTPOJIs1 yClIeBaeMOCTH M IIPOMeKY TOYHOI
aTTecTaluH.

4.1®oH OLIEHOYHBIX CPEICTB /sl IPOBeJAeHUs] TeKYIero KOHTPOJIs.

Tekymuii KOHTPOJIb MO pa3jenaM JUCUMILUIMHBI, U3y4aeMbIM B 1 cemecTtpe,
OCYILIECTBIISICTCS] B YCTHOM U MUChMEHHOU (hopme Ha 1abopaTOPHBIX 3aHATHIX U BKIIOYAET
cleyronre BUabl ¥ (GOpMbl KOHTPOJIS: BXOJHOMU (IMarHOCTUYECKU TeCTOBBIN), TEKYILIUN
(ycTHBIN (DpOHTAIBHBINA, TUCEMEHHBIN, PEIICHUE 33/1a4 M YITPaKHEHUH ), IPOMEKYTOUHBIH
(MUCEMEHHOE TECTUPOBAHKUE, KOHTPOJIbHAS padoTa).

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPEACTABISET COOO0M MPOBEPKY YCBOCHHS yUeOHOTO
MaTepuasa, peryispHoO OCyIIECTBIIEMYIO Ha MPOTsHKeHUU cemectpa. K JocTOMHCTBaM TaHHOTO
THUIIa OTHOCHUTCS €0 CUCTEMAaTHYHOCTbh, HEMOCPEICTBEHHO KOPPETUPYIoIas ¢ TpeOoBaHUEM
MIOCTOSIHHOTO M HEMPEPHIBHOIO MOHUTOPHUHTA Ka4eCTBA 00yUEHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET IPEICTABISATH COOOM:

— YCTHBIN Oompoc (TPYMIOBOM WM WHIUBUAYAIbHBIH);

— MPOBEPKY BBIMOJIHEHHS MMCbMEHHBIX JOMAITHUX 3aJlaHUM;

— MpOBeIeHUE JTa00PaTOPHBIX padoT;

— MpOBe/IeHNE KOHTPOJIbHBIX PadoT;

— TeCTHUpPOBaHME (MMCbMEHHOE UM KOMITBIOTEPHOE);

— MpOBe/IeHNE KOJUIOKBUYMOB (B MUCHbMEHHOM HIIM YCTHOH (hopMme);

— KOHTPOJIIb CAMOCTOSITENILHOM paboThl CTYJICHTOB (B MUChMEHHOW WM YCTHOH (hopMme).

[Ipu TexyremM KOHTpOJIe YCIEeBAEMOCTH aKIIEHT JeTaeTCsl Ha YCTaHOBICHUH MOAPOOHOM,
peallbHOM KapTUHBI CTYIGHYECKUX JTOCTHKEHUH U YCIIEITHOCTHA YCBOCHHUS UMHU Y4eOHOI mpo-
rpaMMbl Ha JaHHBII MOMEHT BpeMeHH. [Ipu 7TOM KOHTpOJIE YUUTHIBAETCS MOCEIIAEMOCTh
CTYICHTOM ayTUTOPHBIX 3aHATUH (JIeTaeT OTMETKY B ayJJUTOPHOM XKypHalle), OllEHUBAET
YpPOBEHB y4acTUs CTYIEHTOB B ayJUTOPHO paboTe, CTENEHbh YCBOCHHSI UMH Y4EOHOTO
Marepuaia 1 Bbl- ABJISIET HEIOCTAaTKU B MOATOTOBKE CTY/ICHTOB B IIEJISIX JaJIbHEHUIIIETo
COBEPILIEHCTBOBAHUS
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METO/IUKH MPETOJaBaHuUs JAHHOUW MUCIUTUIMHEI U aKTUBU3AINH PabOTHI CTYJCHTOB B XOJI€
3aHATUN.

JAuarnocruuyeckoe TectupoBaHue. ETo Leib - ONpeaesieHue NCXOAHBIX 3HAHUM U
O0COOCHHOCTEH MBITIICHUS CTYJACHTOB I KOPPEKTUPOBKU COJICPKAHUS Kypca, GOPMUPOBAHUS
TPACKTOPUHU OOyICHHSI:

- XuMus U3yvaer ...

- Monp — 310 ...

- X¥MMHUYECKOE BEUIECTBO — ITO ...

- [lepeuncnuTe OCHOBHBIC 3aKOHBI XUMHUH.

- YKaxkuTe BaKHEHIINE TEOPUH, COCTABIIAIONINE OCHOBY XUMHUHU.

- U3 mepeunciieHHbIX SIBIICHUN BBIOEPUTE TO, KOTOPOE HEJIb3s OTHECTH K XUMUYECKUM:
pacTBOpEHUE COJIM B BOJE; CBEPTHIBAHUE KPOBH; B3PhIB TUHAMUTA; pa3/ieIeHHe U30TOMOB ypaHa
¢ oMo 1udpdy3un.

- [Ipocreiimas (3mmupuyeckas) GopMylia yKa3bIBaerT ...

- XMMHYECKHI 3JIEMEHT XapaKTepU3yeTCs

- Ilon HOpMaTBLHBIMH YCIOBUSMU B XUMUHU TTOAPA3yMEBAIOTCS CIEAYIONINE YUCICHHbIC
3HAYCHHS TEMIEPATYPHI U JABJICHUSA ...

- CKOJTbKO aTOMOB BOJIOPOJIa COAEPKUTCS B 224 1 OyTrana npu H.y.?

- CKOJIbKO ¥ KaKHX 3JIeMEHTapHBIX YaCTHII 06pa3yloT aToM u30Toma dropa °F?

- Onpenenute KBaHTOBBIE YMCIIA, OMIMCHIBAIOLINE COCTOSIHUE BaJICHTHOTO AJIEKTPOHA

aToMa BOJOpOJia B OCHOBHOM COCTOSTHUM.

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

- UTto Takoe XuMHUeCcKast CBS3b?

- Xumuueckas peaxius o0s3aTeIbHO COIIPOBOKIACTCS BBIJICIICHUEM WIIH MOTJIOUICHHUEM
SHEpPruH, MOCKOJBKY ...

- [IpuBenuTe GpopMyIbl coeAMHEHUH, UMEIOIINX: a) KOBAJICHTHYIO HETIOJIAPHYIO CBsI3b, 0)
KOBAJICHTHYIO MOJISIPHYIO CBSI3b, B) MOHHYIO CBS3b, I') OJTHOBPEMEHHO HMOHHBIE U KOBAJICHTHbBIE
CBSI3H.

- [IpuBeauTe npumMepbl SK30TEPMUYECKUX PEAKIUH.

- B xakux equHUIIAX U3MEPSAETCS CKOPOCTh XUMUYECKON peaKiiu?

- Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOM peakiuu?

- Kakue BemiecTBa Ha3bIBalOT KaTaau3zaTopamu?

- XuMHUYeCKHe PeaKiiu, MPOTEKAIOINEe B IPOTHUBOIMOIOKHBIX HAITPABJICHUSX,

Ha3bIBAIOTCA ...

- Kak npurorosurs 100 r 10% pactBopa caxapa?

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

- K cunpHbIM 271€KTpOarTaM OTHOCSTCS ...

- BonHblii pacTBOp COIM UMEET IIETOUHYIO Cpelly, €ClU COJib 00pa3oBaHa ...

- Kakue peakuiuu OTHOCAT K OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM?

- K BayKHEWIIUM OKHUCTUTENSAM OTHOCATCS . ..

- Ha xakue 1Ba TMIa MOKHO MOJIpa3eIUTh BCE XUMHUYECKUE BElleCTBA?

TecTtupoBanust mo teme: CKOPOCTb XMMHYECKHX PEAKIHMI U XMMHYECKOE PAaBHOBECHE

Ilpumepnuiit ounem mecmupoeanus

1. Vka3aTh MaremaTHyecKoe BhIpaKE€HHE CKOPOCTU NPSAMON peaKluu:

3Fe + 4H,0 (r) < Fe304+4H>

1) =k [Fe]® [H20]% 2) v = k [Fe] [H20];

3) v =k[H0]* 4) v = [Fe]’[H20]% 5) v = k [Fe] [H20]°

2. YkazaTh BbIpa)K€HUE KOHCTAHTHI PABHOBECHS PEAKLIUU

Fe203 + 3CO « 2Fe + 3CO2

g — Fe0sllcol® 17
[Fe]2[cO,]*



[CO,]® _ [FeP[co,]® | _ 3[co,] _ 3[co]
cor ' I T Fep0picor’ O T Bpco ) O T 31co;]

3. Kak u3MeHHTCS KOHIICHTpaIus Kaxaoro kommoHeHTta B cucteme N2+ 3H> «  2NHzmpu
YBEIMYEHUH KOHIIEHTPAIMHU a30Ta.

1) 2K =

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

4. Kak moBIHsACT MOBBINICHUC TaBJICHHS Ha COCTOSHUE XUMHYECKOTO PABHOBECHS B CHCTEME:!
C+ H2O(map) < CO + Ha

1) paBHOBecHE CMECTUTCS BIIPABO;

2) paBHOBECHE CMECTHUTCS BIICBO;

3) paBHOBECHE HE HAPYIIHUTCS.

5. Kak noBiusieT MOHMKEHNE TEMITEPaTyphbl Ha COCTOSIHUE XUMUIECKOTO PABHOBECHS B

cucteMe:2NO + 02 « 2NOg; AH<0

1) paBHOBecHe HE HAPYIIUTCS;

2) paBHOBECHE CMECTHTCS BJIEBO;

3) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu ouenxku mecma: npaBwibHbIX 0TBeTOB 90-100% - «oTiuano», oT 80 % 10
90%-— «xopomoy», ot 60 % 1o 80%— «ymIOBIECTBOPUTEIILHO», MeHbIe 60 % - «HEYIOBIECTBOPH-
TEIBHOY.

TecTupoBanust no reMe: OKHCINTETLHO-BOCCTAHOBUTEIbHbIE PEeAKIUH
Ilpumepnutit oOunem mecmuposanus
1. K xakomy Ty peakifii OTHOCUTCS JaHHAs PeaKIus?
KOH+C12 — KClO3+ KC1 +H20
1) peakius MEKMOJIEKYISIPHOTO OKUCIICHHS — BOCCTAHOBJICHHUS,
2) peaxiys BHYTPUMOJICKYISPHOTO OKUCICHHS — BOCCTAHOBJICHUS,
3) peaxius AUCIPOTIOPIIHOHUPOBAHHS.
2. ATOMBI KaKoTo 3JIEeMEHTa, U3MEHSIS CTEIeHb OKUCIICHHUSI, OKUCIISUIUCH B PEAKIINH:
Pb(NOs3)2 — PbO + NO2 + O3
1) cBuHIA; 2) a30Ta; 3) KUCIOpoAa; 4) CBUHIIA U a30Ta; 5) a30Ta U KUCIOPO/Ia.
3. CKOIbKO 31eKTpoHOB oTaaeT noH Cr** B peakuuu:
Cr® + Brz+ OH — Cr0;™ + Br + H20
1) 1,2) 2;3) 3;4) 4, 5) 5.
4. CKOJBKO MOJIEKYN a30THOM KHCIIOTHI y4aCTBYET B KAUYECTBE OKHCIUTEIS B pEaKIUU:
FeS + HNOs; — Fe(NOz)3+ S + NO + H.O
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpesie ocymiecTBIsSeTCA peaklys, MPOTEKaoIast o CXeMe:
MnO2+ KC103+ ... - KoMnOs+ KC1 + ...
Kpumepuu oyenku mecma: npaBuibHbIX 0TBeTOB 90-100% - «oTinuHO», 0T 80 % 110
90%-— «xopomo», ot 60 % 10 80%— «yHAOBIETBOPUTENBLHO», MeHbIE 60 % -
«HEYJIOBJIETBOPUTEIHHO

Konmponvnaa paboma siBnsercss oJHON U3 CIOXHBIX (GopM npoBepkd. KoHTposbHas
paboTa, Kak MpaBHJIO, COCTOUT U3 HEOOJBIIOTO KOJUYECTBA CPEIHUX MO TPYAHOCTH BOIPOCOB,
3aJa4y WIK 3aJJaHui, TpeOYIOIMMX MoMcKa 000CHOBAHHOTO OTBETa. Bo BpeMs MpOBEPKH U OLICHKH
KOHTPOJIBHBIX MUCHbMEHHBIX pabOT MPOBOJUTCS aHAIU3 PE3YJAbTATOB BBHIIOJHEHUS, BBISABIISIOTCS
TUIHYHBIE OIMOKH, a TaKXKe MPUYUHBI UX nosiBieHus. KonTponabHas paboTa 3aHMMAaeT 4acThb
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y4eOHOTO 3aHATHS C pa300POM MPABIIIBHBIX PEIICHHUI HA CIIEIYIOLIeM 3aHATHH.
[lepeueHb KOHTPOJIBHBIX PAOOT NPUBEAEH HUXKE.
Konmponsnasa pavoma 1. Ocrognvie nonamus u 3aKOHbl XUMUU
Ilpumepnulit 6unem Kk KOHMPONLHOU padome

1. BberuucnuTe 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, eciu Macca 280 mut ero npu temnepatype 21 °C u gasne-
aun 2.026-107 11a pasna 0,65T.
3. I'me comepxkutcs 6ombire Mosiekyir: B 1 11 xiopa nipu 23 °C u naBinennn 98 500 ITa uimm B 1 o1
okcuaa yriepoaa npu 55 °C u nasnenuu 10 600 I1a?

Konumponsnan paboma 2. Pacmeopul

Ilpumepnulii 6unem Kk KOHMPONLHOU padome
1  BpruaucnuTe MOSIPHOCTE pacTBopa ¢ MaccoBoit goineit Ha SO4 15%, ITmotHocts 15% pac-
tBopa H2 SO4 paBHa 1,1 r/mi.
2 K 150r pacTBOpa ruipoKcuIa Kajaus ¢ MaccoBoi nojeit 6% nobasumu 9 r KOH.
OmnpenenuTh MaCCOBYIO JOJTIO IIETOYH B TIOJTYy4€HHOM PacTBOPE.
3. Onpenenurs Maccy pacTBOpa MMAPOKCHIA KallMs ¢ MAacCoBOM oei 20 %, KOTOpyro He0O-
xouMo TipudaBuTh K 200 1. pacTBopa ¢ MaccoBoi gosieir 70%, utoosr morytsS0% pactBop.
4. JInsa werirpamm3anuu 20 ma KOH notpe6osanocs go6asuts 15 Mt 0,3 H

Kpumepuu oyenku KOHTPOJILHBIX paboT:

— OILIEHKA “3a4TEHO’’ BBICTABIIAECTCS CTYJIEHTY, €CIU OH MPABWIBHO NPUMEHSET TEOPETH-
YecKHe TOJIOKEHHS Kypca IpU PEUIeHUH TMPAKTHYECKUX BOTIPOCOB M 33jad, BiIaJeeT HEOOXO -
MBIMH HaBBIKAMH M IPHEMaMH UX BBITIOJTHEHUS;

— OILICHKA “‘H€ 3a4TE€HO’’ BBICTABJIAETCS CTYACHTY, €CJIM OH HE 3HAET 3HAUYUTEIIbHON YacTH
IIPOrpaMMHOTO MaTepHaia, B paC4eTHOM YacTU KOHTPOJIbHOM pabOThl JOMYCKAET CYIIECTBEHHbIE
OomuOKH, 3aTPYAHSAETCS OOBSICHUTh PACUETHYIO YacTh, a TaKK€ HEYBEPEHHO, C OOJIBITUMHU 3a-
TPYAHEHUSMHU BBINIOJIHSET 3aJaHUs WU HE CIPABIIAETCS ¢ HUMHM CaMOCTOSATENBHO.

[TnanupyembiMu (HOPMOM TEKYIIETO KOHTPOJIS 3HAHWUN CTYJICHTOB TIO pa3jeiiaM JTUCITH -
IUTMHBI, U3y4aeMbIM BO 2 CEMECTpE, SIBJIIETCS YCTHBIM Ompoc Ha JabOpaTOPHBIX 3aHATUAX I10
TEOPUM METOJa aHaJlh3a, UCIOJIb3yeMOTo B J1a0OpAaTOPHOM MPAKTHUKyME, U OCOOCHHOCTSIM BbI-
MOJIHAEMOH Tab0paTOpHOU padOThI, a TAK)KE PEHTHHTOBBIE KOHTPOJIbHBIE PAOOTHI.

IIpumepHbIii NepeyeHb BONPOCOB M0 TEOPUHM METO/1a AHAJIM3A, HCII0JIb3YeMOro B Ja-
0OpPATOPHOM NMPAKTUKYME, U 0COOEHHOCTAM BbINIOJIHSIEMOM J1a00PaTOPHOii padoThI:

1. UYro Takoe nepBUUHbIE cTaHIapTHBIE BemecTBa? Kakue TpeOGoBaHUS K HUM NMPEABSABIAIOTCA?

2. HazoBuTe OCHOBHBIE CIIOCOOBI MPUTOTOBJIEHUS CTAHIAPTHBIX PACTBOPOB.

3. Kaxkue pacTBOpHI Ha3bIBAIOTCSl BTOPUYHBIMU CTaHIapTHBIMU? Kakum oOpa3om ycTaHaBinuBa-
10T UX TOYHYIO KOHIIEHTPAIUIO?

4. JlaiiTe ompeeseHre CIeaAyoIINM MOHATUAM: TUTP PACTBOPA; SKBUBAJICHT BEIIECTBa; (PakTop
SKBHUBAJIEHTHOCTH; MOJISIpHAsl KOHIEHTpALWs; MOJSPHAs KOHIEHTpPAlKs dKBUBAJICHTA; Mac-
coBas noyst. [IpuBenute hopMysbl, CBA3BIBAIONINE 3TU TOHSTHUS.

5. B yem 3akirouaeTcs CyTh METOJIa KHCIOTHO-OCHOBHOTO TUTpoBaHus? Kakue peakuuu exar
B OCHOBe 3T0r0 Metona? TpeboBaHMs K peakiusM B METOJie KUCIOTHO-OCHOBHOTO THTPOBa-
HUSL.

6. Kaxkue BemecTBa MOXHO MPUMEHSITh B METOJI€ KUCIOTHO-OCHOBHOTO TUTPOBAHHUS B KAYECTBE
tutpanTta? TpeboBaHus.

7. C mOMOIIBIO KaKUX CTAaHAAPTHBIX BEIIECTB MOKHO CTaHIAPTU3UPOBATH KUCIOTHI, OCHOBA-
HUs?

8. Kaxk ompenenuts Ha MpaKTUKE MOMEHT OKOHYAHUS TUTPOBaHUs? YKa3aTh €ro Ha KpUBOH
TUTPOBAHUSL.

9. MHaukaTtopsl B METOJE KUCIOTHO-OCHOBHOTO TUTPOBAaHUS: TPEOOBaHUS, 0COOCHHOCTH CTPO-
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€HHsI, OT YEeTO 3aBUCUT U3MEHEHHE OKPACKH M KaK 3TO MOXHO 00bsIcHUTH? [IprmMepsl

10. Kak BbIOpaTh MHAUKATOP sl KOHKPETHOTO TUTPOBAHHS?

11. IIpencraBuTh BUA KPUBBIX TUTPOBAHUS CHIIBHBIX U CJIA0OBIX KUCIOT U OCHOBaHUHU. YKa3aTh
TOYKY SKBHUBAJIEHTHOCTH.

12. TTo xakOoMy 3aKOHY IPOBOJUTCS pacyeT pe3ylnbTaToB TUTpoBaHU? OOBSCHUTH Ha IPUMEpPE
nabopaTopHO pabOTHI.

13. Ha yem oCHOBaH METO/I MOJICKYJIIPHON CHEKTPOCKONUH B BUAMMOM 1 Y@ 0051acTsIX CrieKkTpa.

14. BzaumopeiicTBrE BEIIECTBA C AEKTPOMArHUTHBIM U3ITydeHHEM B BUAMMOM 1 Y @ obnacTax
CIIEKTpa.

15. OcHOBHO 3aKOH MOTJIOLIEHUS 3JIEKTPOMAarHUTHOTO U3My4eHUs. MoJIIpHBIA KOAPPUIUEHT
CBETOTOIJIOIIEHUS

16. CriekTp MOTJIOIIEHUST 1 OCHOBHBIE ()OPMBI €T0 TIPEACTABICHUSI.

17. JlaiiTe onpeneneHrne ONTUYECKOM TUIOTHOCTH, TIPOITYCKAHUSI.

18. Cxema ®3Ka. JlerekTopsl. CrtiocoObI MOHOXpOMATH3AINH U3Ty4YeHUs . KakoB MPUHIUI MTO-
60pa cBeTo(UIBTPOB IpU MPOBEACHUH (POTOMETPHUUECKUX U3MEPEHUI?

19. OcHOBHBIC OTIINYHS CIIEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPUMETPOB.

20. Crioco0pl mepexo/1a OT aHATUTUYECKOTO CHT'HAJIA K KOHIIEHTPAIIMK B METO/IE€ MOJICKYJISIPHOM
CHEKTpOCKONuu B BUANMON U Y® 00acTsx crekrpa.

21. Ha yeM OCHOBaHBI AIEKTPOXUMHYECKIE METO bl aHAJIH3a.

22. CymHOCTb METO/Ia TOTEHITHOMETPHH.

23. YeM OTIHYAIOTCS JIEKTPOIB CPABHEHHS OT U3MEPUTEIBHBIX 3JIEKTPOJIOB?

24. OnumuTe TPUHIUT padOTHI XJIOPCEPEOPSHOTO AIIEKTPOIA.

25. TIpuHIUTT TeWCTBHS METAIUTHICCKIX JJIEKTPOJIOB.

26. NoncenextuBHbBIC MMEKTPObI? CTEKISTHHBIN A5ekTpoa. OnpeneneHue pH.

27. Cnoco0bl mepexo/ia 0T aHAJIMTUYECKOTO CUTHalla K KOHIICHTPAIlMU B METOE MOTEHIIMOMET-
pumn.

28. IloteHumoMeTpuieckoe TUTpoBaHue. B kakux KOopJHATaX MOKHO MOCTPOUTH KPUBYIO T10-
TEHIIUOMETPHUYECKOTO TUTPOBAHUS?

IIpyMepbl peHTUHIOBBIX KOHTPOJIbHBIX PadoT MO KypCy
PeiiTuHroBasi KOHTpPoJLHas padora Nel
1o reMe «Kuciomuo-ocnosnoe pagnosecue u KUC10MHO-0CHOBHOE MUMPOBAHUE

TUIIOBOU BAPYAHT

1 Cdopmynupyiite 3aK0H IEHCTBYIOIIUX MAcC AJsl PABHOBECHBIX CHUCTEM. 3alMIIUTEe KOHCTaH-
Thl PaBHOBECHS JJIs CIEAYIOLUIMX MPOLECCOB: auccouuanuu mypaBbuHou kucinotslt HCOOH +
H,0«<> HCOO + H30"; xommiekcoo6pazopanus Ag* + 35,032 <> Ag(S20 }3; (3 6anna).
2. YKaxXuTe OCHOBHBIE TIOJIOKEHUS poToNuTHUecKoil Teopun bpéucrena-Jloypu. PaccuuTaiite
pH pactBopa, B kotopom coaepxkurca 0,1 M HCOOH u 0,25 M HCOONa (K.HCOOH =1,8-10
Y (5 6annos)
3. Ompenenute GpakTop 3KBUBATICHTHOCTH M MOJISIPHYIO MacCy 9KBUBAJIEHTA KUCIOTHI B PEaK-
un: HoSO3z+ 2KOH=K>SO3 + 2H20 (2 6anra)
4. Yto Takoe mepBUYHbIE CTaHAApTHBIE pacTBOpbI? Kakue TpeGoBaHMS K HUM MPEIbIBISIOTCS?
HazoBurte oCHOBHBIE CIOCOOBI MPUTOTOBJICHUSI CTAaHAAPTHBIX PacTBOpPoB.B MepHOl Konmbe Ha
500,0 mn pactBopunu 1,4356 r maseneBoii kucnoTel (H2C204:-2H20). Onpenenute MoJISIpHYIO
KOHIIEHTPAIIMIO, MOJISIPHYIO KOHIICHTPAIUIO SKBUBAJIEHTa U TUTP MOJIYUYEHHOTO pacTBopa (5 6an-
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 OKUCJIIHUTCIIA B
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YPaBHEHUHU OKUCIIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIIUU:

2. IlepmaHranaToMeTpusi; ypaBHEHHUS, JIS)KAIIME B OCHOBE MCIIOJIb30BAHMS TIEpMaHraHaTa Kajlus
B KadecTBe okuciautens. Ilpurorosnenue, xpanenue u crangaprusanus pacrsopa KMnOs. ITpu-
yiHbl U3MeHeHus TuTpa pactBopa KMnOgs. [Ipumenenne metona. Paccuntats 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. MertammoxpoMHble UHIUKATOPBI. MexaHu3M UX AeUCTBUS, TpeboBaHus K nHankatopam. [Ipu-
BE/IUTE MIPUMEPBI METAITIOXPOMHBIX HHIUKATOPOB. (5 6an108)

PeiiTunroBasi KoHTpoJbHas padora Ne3
10 TeMe «PuU3uUKO-XumuuecKue memoovl AHaIu3a»
TUTTOBOW BAPUAHT
1 Ha yeM OCHOBaH M€TOJl MOJIEKYJIIPHOM CHEKTPOCKONUH B BUAMMON U Y@ 0051acTsaX CrieKTpa.
CriekTp MOTJIONIEHUsI U OCHOBHBIE (OpMBI ero mnpenacraBieHus. OCHOBHOW 3aKOH MOTJIOLICHUS
AIEKTPOMArHUTHOTO W3IydeHud. [laliTe ompeneneHue ONTUYECKOW IIOTHOCTH, MPOITYCKaHUS.
Cxema ®DKa, ocHOBHbIE y311bl Tpubopa. KakoB npuHIun noadopa cBETOGUIBTPOB MpU MpOBE-
neHuu Qporomerpuueckux uzMepeHuil? CrocoObl mepexojia OT aHAJIUTUYECKOrO CUTHajla K
KOHIICHTPAIIUU B METOJI€ MOJIEKYJISIPHOU CIIEKTPOCKONHUH B BUAUMON U Y@ 00JacTsAX CHEKTpa.
(5 6annos)
2. Xpomarorpamma. Kakoii OCHOBHO# mapaMeTp UCTOIB3YIOTCS sl HISHTH()HUKAIINY BEIIECTB B
xpomatorpadunu? HazoBuTe OCHOBHBIE MapaMeTphl, UCHOIb3yeMbIE Ul KOJTHMUYECTBEHHBIX U3ME-
penuii B xpomatorpaduu. O0paboTka pe3yibTaToB Xpomarorpaduyeckoro aHanusa. (5 6anios)
3. [NoTeHmmomMeTpuvecKoe TUTPOBaHHE. B KakWx KOOpMHATAX MOXKHO MOCTPOUTH KPUBYIO I10-
TEHLIMOMETPUYECKOTO TUTPOBAHMS M KaK OINpeNeInTh 00beM B TOUKe 3KBHUBajeHTHOCTH? Ilpu-
MEHEHHE MeToa U ero npeumyiiectsa. (5 6annos)

Kpumepuu oyenku peiimunzoevix KOHmpoavHvix padoom: 15-12 Gaios - «OTIHIHO,
11,5-8,5 — «xoporioy, 8-5 — «yTOBIETBOPUTEIBHO», MEHBIIIE S5 - «HEYIOBICTBOPUTEIHLHO

4.2 ®oHJ OLIEHOYHBIX CPECTB VISl POBeIeHUsI MPOMEKYTOUHOI aTTecTaIllUu.

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

Bonpocwt k 3auemy:
1.CTrexruoMeTpuuecKre 3aKOHbI XUMUH UX POJIb B COBpEMEHHOM XuMuu. [IpoOaemMbl 3KOJIOTHH.
2.BoJiHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yann3m 371eKTpoHa.
3. OCHOBBI KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHHUS aTOMa.
4. KBaHTOBBIC UHClIa. ATOMHBIE S, P, d, f - opOuTam.
S5.IIpyuHIHAIIBI 3aMTOTHEHUE JIEKTPOHAMU aTOMHBIX OpOUTasICH.
6. [lepuomnueckuii 3akoH. [lepuoauueckas cucrema anemenToB J[.M. MenneneeBa. Knaccudu-
Kallus 3JEMEHTOB (s-, p-, d-, ).
7. Xumnueckas cBa3b. [lonarue o metone BC u MO.
8. KoBanenTHas cBs3b. CBOMCTBA BEIISCTB C KOBAJICHTHOM CBS3LIO.
9. MoHHas cBA3b. DNEKTPOOTPULIATEILHOCTD 3JIEMEHTOB.
10.BonopoHas CBs3b U €€ CBOWCTBA.
11. CBa3b B MeTaiuiax. CBOHCTBA BEMISCTB C METAINUECKOH CBI3BIO.
12.Tumbl KpUCTATUIMUECKUX PEIIETOK U CBOMCTBA COCTUHEHUN.
12.30HHas Teopus. [IpoBoJHUKN TOKA U TUIEKTPUKH.
13. TepmoauHamudeckue cuctemMbl. DYHKIIUU COCTOSHUS. DHTABINS, SHTPOIUS, BHYTPEHHSS
SHEprus — MapaMmeTpsl COCTOSHUS BemiecTB. CTaHTapTHBIE TEPMOIMHAMUYECKHE TTapaMeTphl 00-
pa3oBaHUs BELIECTB.
14.TlepBblii 3aKOH TEPMOIUHAMUKH.
15. Oueprerudeckue 3(hHeKkTh XUMUYECKUX peakiuid. TepmMoxumudeckre ypaBHEHUS. 3aKOH
I'ecca u ero ucnoJsib30BaHUE AJI1 TEPMOXUMHUUYECKHX PACUETOB.
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16.TTonsiTre 00 3uTponMU. DHTpoNUs (a3zoBoro nepexoaa. Bropoii 3akoH TepMOMHAMUKY.
17.1306apHo-n30TepMuueckuii motenman (sueprus [ m66ca). Hanpasnenue npoTekanus Xu-
MHYECKUX PEAKLIHM.

18. CkopocTh XUMHUYECKOW peakuy U (DaKTOPBI Ha €€ BIHUAIOUINE. 3aBUCUMOCTh CKOPOCTH pe-
aKLUU OT KOHUEHTPAlUU. 3aKOH JIEHCTBYIOIIHUX Macc.

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

20.ITonsiTrie 0 TEOPUM AKTHBUPOBAHHOI'O KOMIUIEKCA. DHEPIHs aKTUBAIUH.

21.'oMOTeHHBIN 1 TeTeporeHHbIN KaTanu3. ABTokaTanu3. @epMeHTaTUBHBIN KaTanus.

22. O6paTumble U HeOOpaTUMble peakliuu. Xumuueckoe papHoBecue. [Ipuniun Jle-1llarensbe.
CwMmenienue paBHoBecHs. KoHcTanTa paBHOBeCHS U (DaKTOPHI Ha €€ BIUSIONINE.

23. lucniepcHbie cUCTeMbI U uX Kinaccudukanus. [lonatust 00 uaeabHBIX U peajbHbIX PaCTBO-
pax.

24. Xumunueckas reopust pactBopos J[.W. Menneneesa. O61iue cBoiicTBa pacTBOPOB.

25. 3akonsl Payms.

26. Ocmoc. 3akoH Baut-T'opda. Ocmoc B ipupojie. M3oToHnueckuit KoapPUIUEHT.

27 IlpencraBieHue 0 MEXaHU3ME IIEKTPOIUTUIECKON JUCCOIMAIIMK B BOJIHBIX PACTBOPAX.
28.Crenenp aucconuanuy U (pakTopbl Ha ee BIustonre. 3akoH pazbasienust OcBaibia
29.KoncranTa nuccornuanuu U (akTopbl Ha €€ BIHSIOIIHIE.

30 Bona ee pons B ipupose. Monnoe npousseaeHue Boasl. Bogopoausiii mokasarens ( PH )
pacTBopa.

31. BydepHsie pacTBOpHI U X CBOKCTBA. VX pojb B ipupoe.

32. TloHATHE O TEOPUH CHIILHBIX AJIEKTPOJIUTOB. AKTUBHOCTH, KOA()(OUIIMEHT aKTUBHOCTH, HOH-
Hasi CHJIa pacTBOpa.

33. 'mnpomm3 coneit. HeoOpaTumerit tuposms. CTeneHb U KOHCTaHTa THApoJn3a. BiausHue
TeMIlepaTypbl ¥ pa30aBiIeHUs HAa CTENIEHb THIPOJIU3a.

34. Tlpouszsenenue pactBopumoctu (I1P). YcnoBus Beimagenus ocaaka.
35.0KuCIUTENbHO-BOCCTAaHOBUTEIbHBIC peakiuu. Kimaccudukanus. X posbs Bopupoje.

36. DIIEKTPOXUMHUYECKHUE CBOMCTBA pacTBOPOB. CTaHIAPTHBIN AICKTPOIHBIN MOTSHIMAT U (aK-
TOpBI HA HETO BiusAwoMME. YpaBHenue HepHcra.

37. T'anpBannueckwuii 3eMeHT. DJIC rabBaHUYECKOI0 3JIEMEHTA.

38.01eKkTpoau3 paciiaBa 1 BOJHOTO pacTBOpa COJIEH.

39.0011ue cBoiicTBa METANIOB M HEMETAJIOB. XMMUYECKHE CBOMCTRA.

40. Yriepoa. XMMHUYECKHE CBOMCTBA ITPOCTOrO BEIIECTBA U CBOMCTBA COCIMHEHUH yriepoaac
kuciopoioM. [lapHuKoBEIi 3P deKT.

41. Knaccuduxaiysi OpraHu4ecKux COeAMHEHUN. YTIEBOAOPO/IbI.

42 Kucnopoa. AnnotponHas Moaudukanus. XuMUYecKre CBOMCTBA. JKOJOrHuecKue mpooe-
MBI.

43. lllenoynHble MeTaIbl. XMMHUECKHE CBOICTBA MPOCTHIX BELIECTB M UX COCAMHEHUIA.

44 1llenoyHO3eMeNbHbIE 3JIeMEHThl. XUMUYECKUE CBOICTBA

45. CtpoeHue 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeTUHEeHHH d-3meMeHToB. XUMUYEeCcKas CBS3b B
KOMILJIEKCHBIX COEIMHEHHUSIX.

46.Meton BC u Teopusi KpUCTAITMUECKOTO TOJIS O TEOMETPUU U MAarHUTHBIX CBOMCTBAaX KOM-
MIJIEKCHBIX COEMHEHUMN.

47.5IBneHue paInoaKTUBHOCTU. Buapl pagunoakTuBHOCTH. PaaroakTuBHbIe 37eMeHTHI. CIOCOObI
oOHapyXeHHsI paJuOAKTHBHOCTH

48 I'eoxumuueckas KiacCU(pUKaIUs HIEMEHTOB

Kputepun onenkn:

OreHka 3HaHMN MO AMCUUIUIMHE HA 3aueTe Npeanonaraer aup@epeHMpoBaHHbIA 1M0a-
XOJ K CTY/EHTY, Y4€T €ro MHAMBUIYyalbHBIX CIOCOOHOCTEH, CTENeHb YCBOGHUS U CHCTEMaTH3a-
IIUH 3HAHUH y4eOHOTO Kypca, YMEHUs JenaTh J0oKa3zaTelbHble BHIBOBI U 0000ImeHus1, GopMHUpo-
BaHUS OOIEKYIbTYPHBIX U MPO(PECCHOHATBHBIX KOMIIETEHTHOCTEH.
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OneHuBaeTcss He TOJIBKO INyOMHA NOHMMAaHUS OCHOBHBIX Pa3zeiioB y4eOHOUM IMCHUILIN-
HBI, HO ¥ TIOCEIAeMOCTb JIEKLIUI U JTa00OPaTOPHBIX 3aHATHIA, aKTUBHOCTh IPU YCTHBIX ONpOcax U
COJIEpPKATENBHOCTh YCTHBIX OTBETOB.

OneHka Onucanue
OTBET IIOJIHBIM U NPAaBWIbHBIA Ha OCHOBE U3yYEHHBIX TEOPUH, Ma-
3auTeHo TE€pUal M3JI0KEH B ONPEIEIEHHON JIOTMYECKOMU IOCIIEI0BATEIbHO-

(IpOABHHYTBIN YPOBEHB) | CTH, IIPU 3TOM JIOMYCKAIOTCS HECYIIECTBEHHBIC OIIMOKU B OTBETaX
Ha TEOPETUYECKUE BONIPOCHI WIM B PEHICHUN 3aJa4H, KOTOPBIE CTY-

JACHT MOJKCT UCIIPABUTH 10 YKA3AHUTIO IPCIIOAaBaTCIIA.

OTBET TOJHBINA, HO TPH STOM JOMYIEHA CYIIECTBEHHAs OImMOKa

3auTeHo WM OTBET HEIMOJIHBIMA, HECBA3HBIM, YACTUYHO OCBOCHHBIC YMEHUS
(TOpOTOBEIH YPOBEHB) NPUMEHATH TCOPETHUICCKHUEC 3HAHUS MPH PCIICHUN MPAKTHYCCKUX
npoOIIeM.
OTBET OOHAPYXUBAET HE3HAHUE OCHOBHOIO COJIEP>KaHUs y4eOHOTO
He 3aureno Py Aep i
MaTepuala.

Bonpocul k skzameny:
1 AmnanuTudeckas XuMus Kak Hayka. Merojpl aHamm3a. Metonuka aHaim3a. OCHOBHBIE CTa-
JTUY XUMHYECKOTO aHalnu3a.
2 XuMHYEeCKOe PaBHOBECHE B TOMOTEHHBIX CHCTeMaX. 3aKOH JeHCTBYrOMMX Macc. KoHcTanTa
paBHOBECHS: TEPMOJIMHAMUYECKAs, peanbHast U yciaoBHas. AKTUBHOCTh. Koadduiment aktus-
HOCTH. MobHas 10JIA HOHA.
3 Turpumerpuyeckue METOIbl aHamu3a. TpeOOBaHUSA K PEakIUsM B TUTpUMeTpuH. [lepBud-
Hble ¥ BTOpUYHbIe cTaHaapThl. [Ipumepsl. Ctannaptuzanus. CiocoObl TUTPOBAHUS: MPSAMOE, 00-
paTHOE U 3aMECTUTEIBHOE.
4. Tlporomutuueckas teopusi bpencrena-Jloypu. OcHoBHBIE ee moJyiokeHHUs1. KuciaoTel, ocHO-
BaHus U amdoyuThl B Teopun bpencrena-Jloypu. ConpspkeHHass mpoToauTHdeckas mapa. Kos-
CTaHThI KUCIOTHOCTH U OCHOBHOCTH.
5 Peaknusa aBrompotosmza. Korcranra aBronpotonmsa. MloHHoe mpowusBenenue Boasl. Bomo-
POAHBIA M THIPOKCUIIBHBIN NTOKA3aTeln, CBSI3b MEX Ay HUMU. Kucible, menounble, HEUTpalbHbIE
pactBopsl. Pacuer pH B pacTBopax CUIIBHBIX U CcIa0bIX AJIEKTPOJIUTOB.
6. Ilonsatue o OydepHbIx pacTBOopax. Mexanusm OydepHoro aeictBus. bydepHas eMKOCTb.
[Tpumepsnr Oydepubix cuctem. Pacuer pH OydepHoro pactsopa.
7. KucnotHo-ocHOBHOe TUTpoBaHUEe. KprBas KHCIOTHO-OCHOBHOTO TUTPOBAHUS, TOUYKA JKBH-
BAJICHTHOCTH, CKauOK TUTpoBaHMs. DakTopsl, BIMAIOIINE HA cKadyok. [IpakTnueckoe mpumeHe-
HUE KUCJIOTHO-OCHOBHOT'O TUTPOBAHUSI.
8  HMuaukaTtopsl, IpUMEHSEMbIE B METOJIe¢ KHUCIOTHO-OCHOBHOTO THUTpoBaHHS. OCHOBHBIE MO-
JI0’KEHUSI MOHHO-XPOMO(DOPHOU Teopun MHAUKATOPOB. MHTEpBaN mepexoja OKpacKu KUCIOTHO-
OCHOBHOTO MHAUKaTopa, pT. Ha ueM ocHOBaH BbIOOP KHUCIOTHO-OCHOBHOTO MHAUKATOpa?
9. OxucnauTenbHO-BOCCTAaHOBHUTENbHAS peakius. OKUCIUTEeNb U BoccTaHOBUTENb. CTaHIapT-
HBI OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBIN MMOTEHUIHMAT. Y CTPOKWCTBO rajJbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBIN BOJIOPOIHBIN AJIEKTPO/I.
10. VpaBuenue HepHcra. BnusiHue MOHHON CHIBI M KOHKYPUPYIOIIMX PEAKIMHA HAa BEIUYUHY
ANEKTPOIHOTO noTeHuana. Biusaue pH Ha BenWYMHY 31€KTPOAHOTO NOTEHIIUATIA.
11 KoHCTaHTa OKHCIUTEIBHO-BOCCTAHOBUTEILHOTO paBHOBecHs. PacueT KOHCTaHTBHI paBHOBE-
CHsl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHON peakinu. UTo xapakTepusyeT ee BennunHa? Kak MOxkHO
W3MEHUTH HAIPaBJICHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu?
12 OxucnurenbHO-BOCCTAaHOBUTEIbHOE TUTpoBaHME. KpuBble pemokc-TutpoBaHus. DakTopsl,
BIIMSIONIME HAa BEJIIMYMHY CKauKa Ha KPUBOM OKHUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO THUTPOBAHMSL.
Pacuer moTeHnmana B TOYKE 3KBUBAJIEHTHOCTU JJII OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pEak-
1107078
13 Munukatopsl, mpuMeHsEMbIe B OKUCIUTEIHHO-BOCCTAHOBUTEIHPHOM TUTpOBaHNH. Knaccu-
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¢dukamys, TpeOOBaHUS K HHIUKATOpaM, IpuMephl. IHTepBal nmepexo1a OKpacKu peoKc-
HMHJMKATOpOB, pT.

14 Ilepmanranaromerpus. CymHocTh MeToAa. [IpuroroBienue, XxpaHeHUE U CTaHAAPTU3ALUS
pabouero pactBopa. [IpakTuueckoe UCIOJIL30BAHUE.

15, Tuxpomaromerpus. Y paBHEHHUE, JeXKallee B OCHOBE MeToa. [IpurotoBienue pabouero
pacTtBopa, HHAUKATOphl. [IpumeHeHue Mmeroaa.

16. KowmmiexkcoobpaszoBanue. [loHsaTHE 0 KOMIIEKCOOOpa30BaTene, JINTraHae, IPUPOIE CBSI3H B
KOMILIEKce. XeaT, BHYTPUKOMILJIEKCHOE COEIMHEHUE, IEHTaTHOCTD JINTaH/1a, KOOPIUHAI[MOH-

HO€ yncio. DakTopsl, BIUSAIONIME HA YCTOMYMBOCTh KOMIUJIEKCHOTO coenHeHus. KoHncTanTa
YCTOMYMBOCTH KOMIUIEKCHBIX COEIMHEHUI: TEPMOIMHAMUYECKAs, PEaIbHAS U YCIOBHAS.

17. Kommnexkcomerpuueckoe tutpoBanue. IJTA. OcoGeHHOCTH B3aUMOJIEHCTBUSL METAIUIOB C
OTA. Kpuasg KOMIUIEKCOHOMETPUYECKOTO TUTpOBaHUA. DaKTOphI, BIMUSIONIME HA BEIUYUHY
CKauKa Ha KPUBOW KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHUSI.

18 Muaukatopsl B METOJIe KOMIUIEKCOHOMETPUIECKOTO TUTPOBAaHUS. MeTalIOXpOMHBIC WH/IN-
Katopel. MexaHu3M HX JEWUCTBUS, TpeOoBaHUS K HHIUKaTopaM. [IpuBeaute mnpumepsl Me-
TaJUIOXPOMHBIX UHIUKATOPOB.

19, TlpumeHeHUE KOMITICKCOHOMETPHUYECKOTO TUTPOBAHUS IS ONIPEICICHIS KATHOHOB M aHHMO-
HOB. KoMIIJIEKCOHOMETpUYECKOE ONpeieieHre Kanblius U Maraus. OnpeaesieHue )KECTKOCTH.

2. Knaccudurarus (HU3NKO-XUMUYICCKHX METOJIOB. JlMamma3oH ONpenesieMbIX COJACpP KaHHIM.
[Ipenen obnapyxenus. M30uparenbHOCTh, YyBCTBUTEIBHOCTh aHaan3a MeTox U MeTouKa aHa-
nu3a. AHanmTruecknii curHai. CrnocoOsl mepexo/ia OT aHAIMTUYECKOTO CHTHajla K KOHIEHTpa-
LUU: TPAAYUPOBOYHBIN rpaduK, CTAaHIAPTHOM 100aBKH, OJJHOTO ATaJIOHA.

2l DnexTpoMarHWUTHOE M3JIydeHue. B3anMoielicTBHEe BEIIecTBa ¢ AIEKTPOMArHUTHBIM H3JTy4e-
HUEeM B BUAUMOU U Y@ oOmactsax criektpa. OCHOBHOM 3aKOH IOTJIOMICHUS 3JIEKTPOMAarHUTHOTO
u3nydeHus. Mossipublii koaguieHT ceronoryomenus. Onruyeckas MIOTHOCTh, MPOITycKa-
Hue. CrekTp MorJIoeH!s U OCHOBHBIE (DOPMBI €T0 MPEACTAaBICHUSL.

2. Metoa MOJEKYJIApHON CieKTpockonuu B BUuauMoit 1 Y@ obnactsax cnekrpa. Cxema OOKa.
OcHoBHbIE y31bI TpuOOpa. OCHOBHBIC OTJIMYUS CIIEKTPO(POTOMETPOB OT (POTOAIEKTPOKOJIOPHU-
MeTpoB. KadecTBeHHBIM M KOJIMYECTBEHHBIM aHaim3. CrmocoObl mepexoja OT aHAIMTHYECKOTO
CUTHaJIa K KOHIICHTPAlMH B METOJE MOJIEKYJIIPHOM CHEKTPOCKONUU B BUAUMON U YD obiacTax
CIEKTpa.

23, AtomHo-abcopOuuoHHas crekrpockonus. Pe3onancHoe wu3imydeHue. (Cxema aTOMHO-
abcopOLMOHHOTO crieKTpoMeTpa. MICTOUHHUKYM PEe30HAHCHOTO M3IY4YeHHs (JIaMIla ¢ MOJIBIM KaTo-
JIOM U 0e33JIeKTpOIHAs JIaMIla). ATOMU3ATOPbI, OCHOBHBIE TPEUMYILECTBA IEKTPOTEPMHUUECKOMN
aTOMM3ALIMM 10 CPAaBHEHHUIO ¢ TulaMeHHOU. KonnuectBenHslil ananu3 B metoje AAC. Ilpumene-
HUE METOJA.

24 AtomHO-’MHCCHOHHasi crnekTpockonus. [lomydyenue crnektpoB ucmyckanus. McroyHuku
BO30OyxkaeHust B Mmetone ADC, ux HazHaueHue. [Iporieccel, mporekaromue B HICTOUHUKE BO30YK-
neunsa. KauecTBeHHBIN M KOJIMYECTBEHHBIA aHaiu3 B MeTone ADC.

2. Pentreno-duyopecuentnbiit ananusz (POA). Cymnocts meroga. [lomydyeHne peHTreHOBCKO-
ro uznydeHus npoObl. KauecTBeHHBIN U KOTUYeCTBEHHBINH aHanu3 B meroge PDA. Xapakrepu-
ctuka meroga POA, npumeHeHue.

2. DnexTpoxuMmHuueckue MeTonbl aHanmuza [loTeHmuomerpus. VM3MepeHune moTeHnuanza. Diek-
TPOJIbI CPAaBHEHHSI U U3MEPUTETbHBIC dNEKTPO bl [IpuHIUI paboThl cepeOpstHOTO U XJIopceped-
PSAHOTO 3J7eKTpo10B. oHCENneKTUBHBIE ANEKTPOIbl. CTEKIISHHBIN JIEKTPO/I.

Z/. KonuuecTBeHHBI aHAINU3 B METOJE MpsAMOIl moTeHnuoMeTpun. YpaBHenue Hepacra. Cro-
coObl TIepexo/ia OT aHATUTUYECKOTO CUTHalla K KOHIeHTparuu. [loTeHIoMeTpruieckoe TUTPO-
Banue. KpuBasi moreHuuoMeTprueckoro TUTpoBaHus? OnpeneneHue TOUYKH 3KBUBAJIEHTHOCTH.
[IpuMeHeHnne MeToja MOTEHIIMOMETPHU.

28. Xpomarorpadus. CymHocTh MeTtona. Kmaccudmukaius xpoMatorpapuueckux MeTOIO0B.
Cxema xpomarorpada.

2. Xpomatorpamma. [Tapamerpsl, HCONb3yeMble sl HASHTU(GUKALIUN BEIIECTB U JJIs1 KOJIU-
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YEeCTBEHHBIX M3MepeHuid B Xxpomatorpaduu. OOpaboTka pe3ylnbTaTOB XpOMAaTOTPapuuECKOro
aHaIM3a.

0. Ta3oBas u xuakocTHas xpomarorpadus. [IpenmymiecTBa KUAKOCTHON Xxpomartorpaduu me-
pen razoBoil. MonoOMenHas xpomarorpadusi. [[pumeneHne MeTo10B.

3L TonxocnoitHas xpomarorpadus. Texuuka nposenenus. [puHImn naeHTUGUKAIN BEIIECTB
B Metozie TCX. Urto takoe koapduumeHt Rf? Ot kakux GpaxTopoB OH 3aBUCHUT?

32 Ot60p mpob. [IpobdomoaroroBka. OCHOBHBIC TAIbl MOATOTOBKU MPOO K UCIBITAHUSM: BBI-
CyIIMBaHUE, pa3jioxenue npoo. CruiaBienue u pactBopenue. Pactsopurernm.

3B Ananmus musepana. OCHOBHBIE CTaMM XMMHUYECKOTO aHanMW3a MuHepana. Beibop merona
aHanu3a. IIpsiMble 1 HenpsiMble METOJBI aHan3a. KauecTBEHHBI M KOJWYECTBEHHBIM aHAJIN3.
O0paboTka pe3yJbTaTOB aHAJIN3A: HCKIIOUECHUE TIPOMAXOB U pacyeT JOBEPUTEIHHOTO MHTEPBA-
Ja.

Kputepuu onenkn:

OneHka 3HaHMM MO AUCUMIUIMHE Ha 3K3aMeHe mpennosaraer aud¢depeHInpoBaHHBIN
MOAXOJT K CTYJEHTY, YYET €ro MHAMBHIyalIbHBIX CIIOCOOHOCTEH, CTENEeHb YCBOEHUS U CHCTEMa-
TU3allMM 3HaHUN y4eOHOro Kypca, yMEHUs JeaTh J0Ka3aTeabHble BBIBOJBI M 000011eHus, pop-
MHPOBAaHMSI KOMIIETEHTHOCTEH.

OneHuBaeTcsi He TOJIBKO INTyOMHA MOHMMAaHHUS OCHOBHBIX Pa3esioB y4eOHOM AMCHUILIN-
HBbI, HO U MOCEIIaeMOCTb JIEKIIUH 1 J1ab0paTOPHBIX 3aHATUN, aKTUBHOCTh IIPU YCTHBIX OIMPOCaX U
COJIEP’KaTEIbHOCTh YCTHBIX OTBETOB.

[IIkayia oneHnBaHUA Kpurepun onenkn
OcBOEHBI TEOPETHUECKUE OCHOBBI TUCHUIUIMH, HEOOXOIUMbIE AJIs
«OTAM4HO» (opMHUpOBaHUS KOMIETEHIMHA. YMEET BBINOJHATh HEOOXOAUMBIE
pacueTsl
JleMOHCTpHpYIOTCS CPOPMHUPOBAHHBIE, HO COJEpXKallue OTAENIb-
«Xopomo» HbI€ ITPOOETBI 3HAHUSA TEOPETUYECKUX OCHOB M 3aKOHOB. YMEHHE

BBIIIOJIHATH PaCyY€Thl C HE3HAYNUTCIbHBIMU OIIOKaMU.

@parMeHTapHOE€ 3HAHME OCHOBHBIX paszzaeioB xumuu. Hemocta-
TOYHbIC HABBIKM B BBIMIOJHEHUU XMMHUYECKUX PACUETHBIX 3ajau:
«Y IOBJICTBOPHUTEILHO» | CTYACHT MMEET HEKOTOpbIE MPEACTaBICHHS O CIoco0ax BhIpaxe-
HUSl KOHIEHTPALMU PAcTBOPOB, 3HAET OTHAEIbHBbIC (HOPMYIBI AJs
pacdeToB, HO IPUMEHUTH UX IS PEIIeHUs 3a]]a4 HE MOXKET.

OTtcyrcTBHE 3HAHUN TEOPETHUUYECKUX OCHOB JUCIMILIMHBI, HEOOXO-
«HeynoBneTBOpUTENbHO» | MUMBIX U (OPMUPOBAHHS KOMITETeHIUH. OTCyTCTBUE YMEHUI
BBINOJIHATH PAacyeThl

OneHouHble CpeACTBa JUIl MHBAJIKMIOB U JIMIl C OFPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
Bbsl BEIOMPAIOTCS C yUETOM UX MHAMBUIYAJIbHBIX ICUXO(PU3NUECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIMJIAM U JIMI[AM C OIPAaHMYEHHBIMH BO3MOXHOCTSIMH 3]I0pO-
Bbs [IPEJOCTABIIAETCS JIOTIOJIHUTEIBHOE BpeMs JJIs IOJATOTOBKU OTBETA Ha SK3aMEHE;

— IIpU IPOBEACHUM MPOLIETYPhl OLEHUBAHUS PE3yJbTAaTOB 00YUYE€HUS! HHBAIMJIOB U JIUI] C
OTPaHMYEHHBIMH BO3MOXHOCTSIMH 3J0POBbsI IIPELYCMATPUBAETCS UCIIOIb30BAaHUE TEXHUYECKUX
CpEeACTB, HEOOXOUMBIX UM B CBSI3U C UX UHAUBUAYATbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH Il 00YUYAIOIIUXCS C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/10POBbS
U MHBAJIUJIOB TpOLEypa OLEHUBAHUS PE3yJIbTaTOB OOYYEHUS IO JAUCLUIIIMHE MOXET HMpPOBO-
JUTHCSI B HECKOJIBKO ITAIIOB.

[Ipouenypa oueHHBaHUSA PE3YyJIbTATOB OOYYEHMs] MHBAJIMJIOB M JIMIl C OTPAaHUYEHHBIMHU
BO3MOJKHOCTSIMH 3JI0POBbsI MO JAMCUUILINHE (MOIYJIO) MpelycMaTpuBaeT MpeaocTaBlieHHe WH-
¢dopmaru B popmax, aganTHPOBAHHBIX K OTPAHUYEHUSIM MX 3/I0POBbsI M BOCHPUATHS HHPOpMAa-
LUH:

Jlist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:
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— B MeyaTHOH hopMe yBeIMYEHHBIM MIPH(PTOM,

— B (hopMe NIEKTPOHHOTO JOKYMEHTA.

JLis AL ¢ HapylIeHUsIMHU CllyXa:

— B IIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUist U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:
— B TIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JlaHHbII TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00Y-
YarOIIMUXCS.

5. IlepeyeHb OCHOBHOI M 10NIOJIHUTEJIBbHOI y4eOHOI JIUTEepaTypbl, HE0OX0AUM Ot
JJIS1 OCBOEHMS U CHUIIIMHBI (MOZYJIs).
5.1 OcHoBHas JIUTepaTypa:

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

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

3. bapbanar, FO.A. OCHOBBI aHAIUTHYECKOW XHUMHUU: TIPAKTHYECKOE PYKOBOJICTBO
[DnexTponnsbIit pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmamr, O.B. Monorapoga,
E.A. Ocwunoga ; nox pex. 3onotosa FO.A., lllexoBuosoii T.H., Ockonka K.B.. — DnektpoH.
naH. — Mocksa : M3gatensctBo "JlabopaTopus 3Hanwmit", 2017. — 465 c. — Pexum
noctyma: https://e.lanbook.com/book/97410

5.2 JlonoTHUTeIbHASI JIUTepaTypa:

1. Tlpecc, U.A. OcHoBBI 0011ICH XUMUHM [ DIIEKTPOHHBIN pecypce] : yueOHOe ocodue / M.A.

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

2. OCHOBBI aHATUTHYECKOM XUMUU: YUeOHHK 1151 cTyneHToB By3oB B 2 T. T. 1/ [T. A.
bonbemosa u 1p.]; moxa. pen. FO. A. 3on0toBa. - 6-u3m., nepepad. u mgon. - Mocksa:
Axanemus, 2014. - 391 c.

3. OCHOBBI aHAJIUTUYECKON XMMMHU: Y4eOHUK AJ1s1 cTyieHTOB By30B B 2 T. T. 2/ [H. B. AnoB
u ap.]; mox pexn. FO. A. 3onorosa. - 6-e 3., nepepad. u jom. - MockBa: Akajgemus,
2014. - 410c.

4. OOBeKThI OKpYKaIOIIEH Cpebl U UX aHATUTUYECKUN KOHTPOJIb: yueOHOe ocoOue st
CTyIeHTOB BYy30B B 2KkH. KH.1 O0BeKTHI OKpy:Karolel cpenbl. MeTo il 0TO0pa 1
MOATOTOBKH MP0o0. MeToab! pa3enenus u KoHIeHTpupoBanus / moa pen. T.H.
HlexoBroBoiil. — Mock. I'oc. yu-T um. M.B. JlomonocoBa; Kybanckuit roc.yH-T. —
Kpacnomap: Apt-Oduc, 2007. — 348 c.

5. OOBEKTHI OKpYXKAIOIIEH cpeibl M MX aHATUTUYECKHI KOHTPOJIb: ydeOHOe TocoOue s
CTYIEHTOB BYy30B B 2KkH. KH.2 MeTo/1p1 aHanM3a 00beKTOB OKPYKAIOIIEH cpeibl / o]
pen. T.H. IllexoBuoBoit. — Mock. 'oc. yH-T um. M.B. JlomoHocoBa; KybaHckuii roc. yH-
T. —Kpacnonap: Apt- Oduc, 2007. — 380 c.

J171s1 OCBO€HMSI IUCUMIUIMHBI MHBATIMAMU U JIMIIAMH C OTPAaHUYE€HHBIMU BO3MOKHOCTSIMU
3I0pPOBbSI UMEIOTCSI U3JIaHUS B JIEKTPOHHOM BHJIE B DJIEKTPOHHO-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. llepuoguyeckne U3IaAHUA:
«[eonorus HehTH U Tazay, «l'eoxumus», «l'eoskonorus», «KypHan NpUKIATHONW XH-

MHUN», «3aBojcKas jaboparopusd. JluarHocTuka MarepuanoBy», «Poccuiickuii XUMUYECKUH Kyp-
Ha», «XUMHS U KU3HL- X XI BEK».

6. Ilepeyens pecypcoB HMHGPOPMALMOHHO-TEJEKOMMYHHKANMOHHOH ceTn «UHTep-

HET», B TOM YHCJI€ COBPEMCHHBIC npocbeccnonanbﬂme 0a3mbl JAHHbIX U I/[Hq)OpMaIII/IOHHbIe
ClIpaBOYHBLIC CUCTEMBI HeDﬁXOZ[I/IMI)IX AJI1 OCBOCHUSA TUCHUIIJIMHBI (MO)]y.]'IH).

1. Tlopran oTkpeITEIX qaHHBIX Poccuiickoit @enepanuu https://data.gov.ru

2. basa mannbix Hay4unoii anexrponnsiii 6nbmmorexku eLIBRARY.RU https://elibrary.ru/

3. bBa3bl JaHHBIX ¥ AHATUTHYCCKUE MyOIMKAIUU «YHHUBEPCUTETCKAsT WH(POpPMAIIMOHHAS
cuctema POCCHS» https://uisrussia.msu.ru/

4.  XWMHYECKHUil KaTajor: XUMUYecKue pecypcesl Pynera http://www.ximicat.com/

5. Tlopran (hyH1aMEHTaJIbHOTO XUMHUUYECKOro o0pa3oBanus Poccuu_
http://www.chemnet.ru

6. XuMUK: caliT 0 XMMHUH JUI1 XUMHKOB http://www.xumuk.ru/

7. Xumunueckwuii ceprep http://www.Himhelp.ru
7. Meroanyeckue ykKa3aHusi JUISi OOYYAIONMIMXCH IO OCBOEHHIO JTUCHUILTHHBI

(Monay.Jisi).

Teopernueckne 3HaHUSA 0O OCHOBHBIM pasznenaMm Kypca “Xumus’ CTYIEHTHI

MPUOOPETAIOT HA JIEKIMSIX U JIAOOPATOPHBIX 3aHATHSIX, 3aKPEIUISIIOT U PACIIUPSIOT BO BpeMs
CaMOCTOSITENIbHOM pabOTHI.
JUi1s1 BBIIOJIHEHUSI CAMOCTOSATENILHOM pabOThl CTYAEHTBl HCHOJIb3YIOTCS:

Metoudeckue yKazaHus 10 OpraHu3ald CaMOCTOSTENbHON pabOThl CTYAEHTOB,
YTBEP)KJICHHBIC Kadeapoi aHATUTHIECKON XuMuH, TpoTokoa Ne 9 ot 7.06.2017 r
Meronnyeckne peKOMEHIAITMH K OpraHW3aluK ayJUTOPHOH W BHEAYAMTOPHOU (CaMOCTOSTEIHLHOMN )
paboTHI CTYACHTOB: MeToanueckue ykazanus / coct. T.I1. Cropoxenko, I1.b. ITounnok, A.B. Becranos,
H.B. Jlo3a - Kpacaomap: Kybanckuii roc.ya-T, 2018, 89c.

Kyznenora C.JI., Cropoxenko T.I1../ JlabopaTtopHbIii TpaKTUKYM IO Kypcy XUMUs

(mns crynentoB HanpaiieHust moarotoBku-05.03.01-I"eosnorus), yreepkaeHubIe

kadeapoii obuieit, Heopranmueckor xumun U1 UBTBX, mpoTtokon Ne 7 or 22.06.2017 r,

B KOTOpPBIX MPEJICTABICHBl METOJAMYECKHE PEKOMEHJIAlMu 10 pEelIeHUI0 3ajady,
Pa3HOYpPOBHEBBIEC BOMPOCHI U YIPAXKHEHUS, TPOOIEeMHbIE 3aJaHus, TaO0PaTOPHbBIE paOOTHI.

YcnemHoe 0CBOSCHUE JUCHUITIMHBI npeamnoJiaract akTuBHOC, TBOPUCCKOC YHaCTUC CTY-

ACHTA IIYTEM HHaHOMepHOﬁ, MOBCEIHEBHOMU pa6OTBI.

Camocmosmenvnasn pa60ma IMPpOBOAUTCA C OCJIbIO 3aKpPCILJICHUA u

CUCTCMATU3alMU TCOPCTUICCKUX 3HaHHﬁ, (I)OpMI/IpOBaHI/IH MMPAKTHUYCCKHUX HABBIKOB.

CamocrosTenbHas paboTa BKIFOYACT:
e MpopaboTKa U MOBTOPEHUE JIEKIIMOHHOTO MaTepuaa, MaTepuana
y4eOHOIl M Hay4HO TUTepaTypsl;
® [OJrOTOBKA K JIAOOPATOPHBIM 3aHITHSIM;
¢ BBINOJIHEHUE UHAUBUYaTbHBIX 33aHU (TIOJITOTOBKA K PEIICHUIO 337124 U
TECTOB.)
® [I0JITOTOBKA K TEKYIIEMY KOHTPOJIIO.
Paboma ¢ koncnekmom nekyuii
Jlexyuu — popma yueOHOTO 3aHATHS, 11€]h KOTOPOTO COCTOUT B PACCMOTPEHHUH

TCOPCTUYICCKHUX BOIIPOCOB HU3JIaraeMoil JUCHUMILIMHEI B TOTHYECKU BBII[Cp)K&HHOﬁ (I)OpMC. B
coctaB YMM JIEKIMOHHOTO KypcCa BKIIFOYAarOTCA: y‘-IC6HI/IKI/I KOHCIIEKTHI JICKIMI B II€YaTHOM HJIN
QJICKTPOHHOM BHUAAX; TECTbl U 3adaHHWA 1O OTACIBbHBIM TCMaM nexknuii. Ha Iexkiusax garTcs
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CUCTEMATHU3UPOBAaHHBIE OCHOBbI 3HAHWM, W3JIAraroTCs TJIABHBIE MPOOJIEMBI COOTBETCTBYIOLIUX
pa3aesioB XMMHH, pPa3BUBAETCS TBOPUYECKOE MBIIUIEHUE CTYIEHTOB U OINpEAEIAeTCs IIporpaMmma
MPAKTUYECKUX U BHEAYAUTOPHON CaMOCTOSITEIbHOM PabOTHI.

[TpocMOTpeTh KOHCIIEKT HEOOXOMMO Cpasy MOCie 3aHIATUH, OTMETUTh MaTepra KOH-
CIIEKTA JIEKLIMI, KOTOPBIM BBI3BIBAECT 3aTPyAHEHUS U1 MIOHUMaHuUA. [[onbITaThCs HANTH OTBETHI
Ha 3aTPYAHUTEIbHBIE BOIIPOCHI, UCIIOJIB3YsI pEKOMEHAYeM Y10 iuteparypy. Eciau camocTrosiTens-
HO HE y/1aeTcsi pa3o0parbesi B Marepuaie, chopMyIHpOBaTh BOIIPOCHI M 0OPATHTHCS 32
MOMOIIIBIO K MTPETIOIaBATENI0 Ha KOHCYIIbTAIlMH WK ONVDKaNIIeH JIeKINH.

PerynsipHo oTBOAUTH BpeMs JJIs NOBTOPEHMSI IPOUJEHHOTO MaTepuaa, poBepsis CBOU
3HaHUS, YMEHUSI M HABBIKU 1O KOHTPOJIBHBIM BOIIPOCAM.

Iloozomoexa Kk 1abopamopHvim padomam.

Jlabopamopuvie 3anamusi — COCTaBHasg 4acThb y4eOHOIO Ipoliecca, IpymmnoBas ¢gopma
y4eOHBIX 3aHATUH, HAIIPABJIEHHAs HA Pa3BUTUE CaMOCTOSITEIbHOCTH YUYaIIUXCs U IPHOOpETeHrE
YMEHUM M HaBBIKOB SKCIEPUMEHTAIBLHOM pabOThl, MO3BOJSAIOLIMX CTYACHTaM pa3BUTh
po(ecCHOHAIbBHYI0 KOMIIETEHTHOCTh, IPUMEHUTh HA MPAKTUKE IOJyY€HHBIE TEOPETUYECKUE
3HAHMUSL.

Boinonnenue nabopaTopHbIX pabOT CTyIEHTaMH JIOJDKHO YIOBJIETBOPATH CIIEAYIOLUIUM
TpeOOBaHUSAM:

. CTYAEHTBI JOJLKHBI IOHUMATh CYTh OTIbITa (SKCIIEPUMEHTA) U 3HATh MOCIIEI0BATEIbHOCTD
BBITIOJTHEHUS OT/ICTBLHBIX OTIEPAINI TI0 HHCTPYKIINH;

* coOmoaaTh JO3UPOBKY PEAaKTUBOB U IIPaBUiia pabOThl C HUMU;

*  yMeTh coOuparh MpUOOPHI IO PUCYHKAM (CXeMaM) U MPaBUIbHO paboTaTh C HUMH,

*  HEYKOCHHMTEIBHO BBINOJHATH IMpaBWia TEXHUKM OE30IaCHOCTH TMpU OOpalleHuu ¢
o0opynoBaHUEM, MPHOOPAMHU U PEAKTUBAMH;

® TpaMOTHO OOPMIISITH OTUET O MPOBEIEHHOM IKCIIEPUMEHTAIbLHOU paboTe

B xome caMOmMOATOTOBKM K J1a0OpPATOPHBIM 3aHSATHSAM CTYICHT JOJDKCH W3y4YHTh
COOTBETCTBYIOIIHMI pa3zen ydeOHHWKa, KOHCIIEKT JICKIIUH W OmrcaHue jJabopaTopHOil paboTHl B
y4eOHO-METOMIECKOM TIOCOOMH /IS TaOOPATOPHBIX Pa0OT MO XUMHH.

JIrobas nmabGoparopHas paboTa BKIOYACT TIIYOOKYIHO CaMOCTOSITEIIBHYIO MPOpaboOTKy
TEOPETHUYECKOTO MaTepualia, H3y4eHUE METOJMK MPOBEICHHS M IJIAHUPOBAHUE SKCIEPUMEHTA,
OCBOCHHE W3MEPUTEIILHBIX CPEICTB, O00pabOTKYy M WHTEPIPETAIHMIO ASKCIEPUMEHTATBHBIX
JTAHHBIX.

Ilepen mocemieHneM J1a0OPAaTOPHH  HEOOXOMUMO HW3YyYHTh TEOPHIO  BOTIPOCA,
MPEIoIaraeMoro K HMCCICIOBAaHHUIO, O3HAKOMHUTHCS C PYKOBOJCTBOM IO COOTBETCTBYIOILICH
paboTe U MOATrOTOBUTH IPOTOKOJI IPOBENICHHS paOOThI, B KOTOPBIi 3aHOCUTCSL:

e Ha3BaHue palbOTHI;
®  3arOTOBKH TaOJUIL TS 3aMIOJTHEHHS YKCIICPUMEHTAIBHBIMU JAHHBIMU HAOJIIOICHHIA;

® ypaBHEHHUs XUMUYECKUX PEAKIMH MTpeBpalleH, KOTOpble OyIyT OCYIECTBIEHBI IIPH
BBITIOJTHEHUH 3KCIIEPUMEHTA;
® pacyeTHble (OPMYIIbI.
OdopmiieHue 0TYETOB JOKHO MPOBOJUTHCS MOCIE OKOHYaHUS PabOThI B 1aOOPATOPHUHL.
Otuer mo nabopaTopHO paboTe COAEPKUT TEOPETHUECKYIO U SKCHEPUMEHTAIBHYIO
4JacTb. B TeopeTnyeckoil 4acTh M3J1araroTcsi TEOPETUUYECKHE OCHOBBI M3YYaeMbIX XUMHUYECKHX
mpoueccoB. B JKCIIEpUMEHTANBbHOM YacTH NPUBOAMTCS 1€NIb, HA3BaHME U METOJUKA
BBITIOJTHEHUS] XUMUYECKOT0 ombITa. [Ipr He00X0AMMOCTH MPUBOATCS PACUETHI M COCTABIISIOTCS
ypaBHEHUS XUMUYECKUX peakiuii. B koHIle kax10ro onbiTa GOpMyIHUpyeTcs: BEIBOI.

JUist HOArOTOBKH K 3aIlIUTE OTYETA 10 JJAOOpaTOPHO# paboTe cieayeT MpoaHaIn3upOBaTh
SKCIEPUMEHTAJIbHBIE PE3YIIBTATHI, COIOCTABUTH UX C U3BECTHBIMU TEOPETHUECKUMH TOJIOKEHUAMU
WIN CIIPAaBOYHBIMU JIAHHBIMHU, 0000LIUTH Pe3yabTaThl UCCIIEIOBAaHUN B BHJIE€ BBIBOJIOB 110 paboTe.

[Tpu 3amure nabopatopHOU pabOTHI (cllaue OTYETa O €€ BHIIOJHEHUH) CTYICHT — JIOJIKEH

28



yMeTh OOBSICHATH 1IeITH, 33J]a4H, X0/ IIPOBEICHHUS PaOOThI, €€ pe3yIbTaThl, CACTAHHbBIC BEIBOIBI, a
TaK)Xe OCHOBHBIE KOHCTPYKTHBHBIE 0COOCHHOCTH HCIIOJIb3YeMOT0 00opynoBanus. B mpormecce
MIPOBEICHUS OIBITOB CTYJCHTHI PACIIUPSAIOT CBOM MPEACTABICHNUS O BEIIECTBAX, X CBOWCTBAX,
COBEPILECHCTBYIOT MPAKTHUECKUE YMECHUS

Iloozomoexka Kk KOHMPOALHBIM pabomam

KonTponpeHast paboTta BbIMONHAETCS B (OpME MUCHMEHHOTO OTBETA HA BOMPOC 33JaHUS
wi pemieHus 3amadd. CoaepikaHue MOJTOTOBJICHHOTO CTYIEHTOM OTBETa HA TOCTAaBIICHHBIN
BONPOC JIOJDKHO TIOKa3aTh 3HAaHUE aBTOPOM TeOopuu Bompoca. llpaktudeckue 3amaHus,
BBIHOCHUMBIE Ha KOHTPOJBHYIO paboOTy, COCTaBlieHbl Ha OCHOBE YINpPaXKHEHUH H 3ajad,
BBITIOJTHABIIKMXCSI B TEUCHHE CeMecTpa. PeKoMeHayeTcs BEpHYTbCS K ITHM YIPKHEHUSIM H
YTOYHUTh WX BBINOJIHEHUE IpU MOATOTOBKE K KOHTPOJbHOW pabore. Cnemyer oOpaTUTh
BHUMAaHHE Ha TO, YTO BBITIOJHIEMOE 33JaHWE JIOJHDKHO OBITH TOJKPEIUICHO OOBSICHEHHWEM TOTO
WIA WHOTO TpezyiaraemMoro pemeHus. [Ipu Haaumuum BOMPOCOB, mepea KOHTPOJIBHOW paboTon
HEO0X0IMMO MTPOKOHCYIBTUPOBATHCS C TIPETIOIaBATEIIEM.

Iloozomoexa k npomescymounoii ammecmayuu

K mpomexxyTodHO# aTTecTaiu CTYACHT JIOIYCKaeTCs MPH YCIOBUH BBIMIOJIHEHUS yueo-
HOTO IUTaHa:
® TIOCCIICHUE JICKIIHIL,
® BBHITIOJIHEHHE U 0(OPMIICHHE JTAOOPATOPHBIX padoT;
®  BBHITNIOJTHEHUE HHIMBHIyATBHBIX 33IaHUH TSI CAMOCTOSITETBHON PabOTHI;

e OTY€T U 3auIUTa Ja00PATOPHBIX 3AHITHM.

Bompochl s TOATOTOBKM K TPOMEKYTOYHOW — aTTECTAIlMM  COCTABISIFOTCS B
COOTBETCTBUHU C COJACPKaHUEM IUCIHIUIMHBI «XUMHs», UMEIOTCS B pabouell mporpamMme u
BBIJIAIOTCSI CTY/IGHTAM HE MO3JHee, YeM 3a Mecsl] A0 OKOHuYaHusi cemectpa. [Ipomexyrounas
aTrecranus cnaércs mo OwieraM, YTBEP:KAECHHBIM U TOANMCAHHBIM 3aBeIYIOIIKUM Kadeapoil.
[Ipu moAroToBKE K MPOMEXYTOYHOM aTTECTAI[MH 0053aTENbHO HE TOJBKO MOBTOPATH JEKIUH, HO
U u3yyaThb MarTepual 1O Yy4yeOHMKaM B COOTBETCTBUM C YKa3aHUAMH, CAETAHHBIMU
mpernojaBaTesieM Ha Jekiusax. [lomumo Toro, cieayeT BHUMAaTElIbHO M3Y4YUTh U O(OpPMIICHHBIE
nabopaTopHbIe PabOTHI.

8. Ilepeyenb nHGOPMATMOHHBIX TEXHOJIOTHid, HCIOJIb3YeMbIX P OCYIIECTBICHUH
00pa30BaTeJbLHOI0 NMPOLECCa MO IUCHUILINHE (MOYJII0).
8.1 IlepeyeHb HEOOXOAMMOTO IPOTPAMMHOI0 O0ecreYeHUus
B nmpomecce OCBOCHHS JUCIIMIUIMHBI  HUCTIOJIB3YeTCs
ClIeyroIee mporpaMMHoe o0ecIieueHue:
Microsoft Windows 8, 10; Microsoft Office Professional Plus
8.2 IlepeuyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru
2. DnexTpoHHas OubnnoTeuHas cuctema «YHusepcuteTckas oudnmoreka ONLINE»
(http://www.biblioclub.ru);
3. DuekTpoHHas 6ubnnoTeuHas cucreMa usnarenbeTBa «Jlaney (http://e.lanbook.com/
4. DnextpoHHas Oonbnuoteunas cucrema «FOpaiit» (http://www.biblio-online.ru/

5. Dnekrpounas oubanoreunas cuctema «ZNANIUM.COM» (www.znanium.com)

9. MaTtepuajibHO-TeXHUYecKas 0a3a, He00X0AUMAas ISl OCYLIeCTBJIEHHs 00pa3oBa-
TeJbHOI'0 MPOoLEecca M0 TUCHHUIINHE (MOIYJII0)

MaTepI/IaHBHO'TeXHI/I‘IGCKOC oOecrieueHue JAUCITUITITIMHBI

Ne Bup pabot
(MOmy”Nsl) M OCHAILIEHHOCTh

1 cemectp
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Jlex1moHHkIEe
3aHATHUA

YdaeOHast ayIUTOpHs Ui IPOBEICHHS 3aHATHH JIEKIHOHHOTO THIIA,
OCHAIIICHHAs] KOMIUJIEKTOM Y4eOHOM MeOenbIo, MyJIbTUMEINHHON
TEXHUKOM € BBIXOJAOM B IHTEpHET, BUACOTIPOCKTOPOM, 3KPAHOM,
HOYTOYKOM, MEJIOBOH JTIOCKOM.

JlabopaTopHbIe 3aHATHS

YueOHas tabopatopus o xumun — aya. 439, xopm. C (350040
r.Kpacnomap yn. CraBpomnonsckas, 149), ocHalieHHass KOMIUIEKTOM
yaeOHO MeOeNbI0 M KOMILIEKTHBIM J1a00paTOPHBIM

000pyI0BaHUEM

[Ikad BBITSHKHON ,IKad BBITSHKHON nepeBsHHbINA, pH-metp leki,
Bechl Jrabopatopasie ACOMIW, xonomwnpHuK "WHae3ut", mkad
cymmibHbd  IC-80-01 CITY, mIUTKH 3JEKTpUYECKUe, HaOOPHI
XUMHUYECKOH TIOCY/IbI U PEaKTHBOB.

VYyeOnas nabopatopus no xumun — aya. 430, kopmn. C (ynuua
CraBpomnonbckas, 149), ocHalieHHass KOMIUIEKTOM Y4eOHOM
MeOeIbI0 U KOMIUIEKTHBIM J1a00paTOPHBIM 000PYA0OBaHUEM:

[Ikad BBITSOKHON aepeBsHHBIN, pH-merp leki, pH-metp
Okenept-001-1,  Becw mabopatopusie Leki B6001, mxad
cymmnsHbd  1IIC-80-01  CITY, mumTku ANEKTPHYECKUE,

HaOOpbl XMMHYECKOHN MOCY bl U PEaKTUBOB.

['pymmoBsie IAyTATOPHSI JUTS TIPOBEACHUS TPYIIIIOBBIX W WHIMBHIYATLHBIX
(MHIMBUTyaIbHbIE) KOHCYJIbTaIlNi, OCHAIlleHHas y4eOHOU MeOelbio
KOHCYJIbTaIHH
. [Texymuii KOHTPOJIb,|YueOHas mabopaTopus o xumuu — ayf. 439, kopr. C (ynuma
MMPOMEKYTOTHAS CraBpomnonbckas, 149), ocHanenHas yueOHOH MeOeIIbIo
aTTecTanus
CamocrosiTenbHas IAymuTopust I CaMOCTOSITEILHOM PaOOThI, OCHAICHHAs: ydeOHOM
paboTa MeOeIbI0, KOMIBIOTEPHON TEXHUKOW C BOZMOXKHOCTBIO MOIKIIOYECHHUS
K cetu «VHTepHET», MNporpaMMol HKPAHHOTO YBEJIUYEHUS H
00€eCIeYeHHbIH TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMaIMOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA
2 ceMecTp
JleximoHHbIE JlexkmoHHAas ayIUTOPHUS, OCHAILIIEHHAS PE3EHTAIIMOHHOM TeXHHU-
3aHATHUS KO (ITPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK) M COOTBETCTBYIO-
UM IporpaMmMHbIM ooecnieueruem (110).
JlaGopaTopHbIie VYueOusie nabopatopun kKadenpel aHanutuyeckoir xumuu (415C,
3aHATHS 441C, 252C, 242C), ocHallleHHbIE JJa0OPATOPHOU MOCYAOU, pEaKTH-
BaMU U TpuOOpaMu, MO3BOJSIOIIUMHU MPOBOJUTH HUCCIIECIOBAHUS
XUMHYECKUMU U (PU3UKO-XUMUUYECKUMU METOJIaMH, MpeJHa3HAYCH-
HBIE JJI TPOBEACHHUS JIA0OPATOPHOTO MPAKTHKYMa: KOJIOPHUMETP
dboTosnexkTpuyeckuii KoHmeHTpannoHHbi KOK-2 MII wim crek-
tpodoromerp LEKI SS1207; pH-merp-nonomep «xcnept-001»;
Bechl Texanueckue BJIKT-5009-M.
CamocTosaTenpHas UutaneHelii 3an, 3al MEepUOAWYECKUX HU3MaHHM, 3an JocTyma K
pabota UIEKTPOHHBIM pecypcaMm Kartanoram Oubnuoreku PI'BOY BO

"KyoI'y".

Aynutopus Ui caMOCTOSITENbHOM pabOThI CTYyI€HTOB, OCHAIIEHHAs
KOMITIBIOTEPHON TEXHUKOM C BO3MOXKHOCTBIO MOJKIIOYEHUS K CETU
“NHTepHeT”, ¢ COOTBETCTBYIOIIMM IPOrPAMMHBIM OO€CIIeUeHUEM,
C MPOrPaMMOM IKPAHHOTO YBEIMUYCHHSI U OOECTIEYEHHBIH 10CTYIIOM
B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEeNbHYIO Cpey YHU-

BCPCUTCTA
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