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1 Heau u 3aga4u M3y4YeHUs1 JUCHUILIMHBI (MOTYJIs1).
1.1 Heab AMCHUNIUHBI:

[ensitMu  OCBOGHUS JUCHHIUIMHBI SBISIOTCS  (OPMHpPOBAHWE Yy CTYACHTOB: OOIIEro
MPEACTABICHUSI O XUMHUHM, €€ PpOJM W MeCTe€ B €CTECTBO3HAHHUU, MHUPOBO33PEHUYECKOM,
OOIIETCOPETHYECKOM W METOJOJOTHYECKOH ©0a3bl JIi WM3YYCHHS OCHOBHBIX U  CIICIHAIBHBIX
€CTECTBEHHOHAYUHBIX JTUCIUTLINH.

CdhopmupoBaTh 3HaHUS OCHOBHBIX TIOHATUH M 3aKOHOB XMMHH, CBOMCTB H METOJIOB aHAIIN3a
MIPUPOIHBIX 0OBEKTOB JIFOOOH CI0KHOCTH, TOHUMAHUE CYTH XUMHYECKUX MPEBPAIICHUN, YMEHHUI
MIPUMEHSTH IMOJTyYCHHBIC 3HAHWSI PU PEIICHUH MTPO()eCCHOHABLHBIX 3a/ad.

1.2 3agaumn AMCHUIINHBIL:
ChopmupoBaTh y CTYJAECHTOB:

® 3HaHHME OCHOBHBIX 3aKOHOB XMMHH, 3aKOHOMEPHOCTEN MTPOTEKAHUS XUMUYECKIX
MPOIIECCOB;

® YMEHHE KOJIMYECTBEHHO OTUCATh MPOIIECCHI, COMPOBOKIAIOIINECS N3MEHEHUEM
(hMBUIECKOTO COCTOSIHHSI 1 XHMHUECKOTO COCTaBa B CHCTEMaX Pa3IMYHON CIIOKHOCTH;

® yYMEHHE MPEJCKa3bIBaTh CBOMCTBA BEIIECTB HA OCHOBE 3HAHUSI MX CTPOCHHUSI U
MIPUHIIUIIOB XUMHYECKUX MPEBPAIICHUN;

® 3HaHHWE O XUMHYECKHX U (PU3UKO-XUMUUYECKUX (MHCTPYMEHTAIBHBIX) METOaX aHaIN3a
AHATTMTUYECKON XUMHH JIJIS1 aHATIN3a TTPUPOTHBIX OOBEKTOB JIFOOOH CI0KHOCTH;

® OBJIQJICHUE MPAKTUUYECKUMH HAaBbIKAMH MMPOBEIACHUSI XUMHYECKOTO aHAIM3a TIPHPOTHBIX
CHCTEM B IOJICBBIX AKCIICTUITUAX U HAYUYHBIX T€0IKOJOTHUECKUX JIA0OPATOPHSIX;

e TIpeICTaBJICHHWE O HanOOJIee TIaBHBIX TOCTHKEHUSAX U MPOOJIEMax COBPEMEHHOM
XUMUH, €€ TPAKTUYECKUX BO3ZMOKHOCTSIX.

1.3 MecTo q1ucuMIIMHBI (MOIYJis1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMBbl.

JuctunnuHa «XUMHs» OTHOCHTCS K 0a3oBoit wactu bnoka 1 "lmcumrumasl (Momynun)"
y4ueOHoro 1ana HarpasiaeHus noarotopku 05.03.01 —I"eosorwus.

JIsi yCenmrHOro yCBOCHHSI JAHHOW JMCIMIUIMHBI CTYACHTaM HEOOXOJIUMO 3HATh OCHOBBI
(U3UKM W BBICHICH MaTeMaTUKH. M3ydeHuWe AMCHUILIMHBI «XHUMHS» Ja€T OCHOBY JUIS M3y4YCHUS
nocieayromux KypcoB: «lIpuknamgnas opraHuyeckas xumusy, «l'eoxumus», «l'eonorus u reo-
XUMUS TOPIOYMX MCKOTIAEMBIX», « DKOJIOTHYECKas Te0Jorus», «['eoXuMuuecknue MeTo bl TOKC- KOB
HeTH U razay, «IKOJIOTHD».

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUSs M0 JUCHHUILIMHE (MOYJII0), CO-
OTHECEHHBIX € IVIAHMPYEMbIMH pe3yJIbTATAMH 0CBOeHHUsI 00pa30BaTeIbHOI IPOrpaMMbl.

Nzydenne nanHO#M yueOHOW AUCIUIUIMHEI HATIPABJICHO HA (POPMUPOBAHHE Y O0YIAFOIIUXCSI
O0MIeKYTBTYPHBIX / o0mIenpodeccnoHanbHBIX / TpodeccruoHanbHbIX kKomnereHuil (OK/OITK/TIK):
OK-7, OIIK-3, OIIK-2:

e WNHupexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCHUIUINHBI
KOMIET | KOMIETEHINH (MIIN 00yyaromuecst 10JIKHbI
EHIUU e€ yacTn) 3HaTh yMeTh BJajleTh
1 | OK-7 | criOCOOHOCTBIO K | OCHOBHBIE CaMOCTOSITEILHO CHOCOOHOCTBIO K
CaMOOPraHU3alluu | TIOHATHS, IPOBOJIUTH BHIOOP | MOCTaHOBKE
u TEPMUHBI U HEO0XO0IUMBIX 1eneit u BeIoopy
caM000pa30BaHUIO | ONpENENEeHUsI B | HCTOYHUKOB nyTei ux
XUMHUHU JUTEPATYPHI, JOCTHKEHUS;
pa3buparbcs U METOJaMU




Ne HNupexc Conepxxanue B pesynbpraTe uzydenus: yueOHON JUCITUTUIMHBI
"| KOMIET | KOMIETCHIIUU (WIIH 00yyJaronuecs: JOJKHbI
SHITUHN e€ 4acTn) 3HATh yMeTh BJIA/IETH
CaMOCTOSITEJILHO TUTAHUPOBAHUS U
OPHUEHTUPOBATHLCS B | MPOBEICHUS
BOIIPOCAX XUMHH, | U3MEPUTEITHHBIX
BO3HHKAOIIHX B OKCIIEPUMEHTOB,
najJpbHeumen BbIOOpA U
pabote WCIIOJIH30BAHUS
METOJIOB
00paboTku
AKCIIEPUMEHTAITb
HBIX JIAHHBIX U
OIIEHKH
pe3ynbTaToOB
AKCIIEPUMEHTA
OIIK-2 | BnaneHuem bazoBbie Kpunrnueckn CaeneHusiMu 0
MIPEJICTABICHUSIMU | 3aKOHBI H OIICHUBATH COBPEMECHHOM
0 COBPEMEHHOMU METO/IBI €CTECTBCHHOHAYYH | COCTOSTHUHU
HAayYHOU KapTUHE | HAyIHBIX VIO HTH(POPMAITHIO U | €CTeCTBO3HAHUSA,
MHpa Ha OCHOBE WCCIICIOBAHUH B | YIUTHIBATh €€ IpU | Oa30BBIMH
3HAHWI OCHOBHBIX | XHUMHH; CBSI3b pelIeHnn TEOPETUICCKUMHU
TTOJIOKCHHIA XUMHH C poeCCHOHANIBHBI | €CTECTBEHHOHAY
¢dbunocodumn, pa3IUYHBIMU X 3a71a4 YHBIMU
0a30BBIX 3aKOHOB U | IUCHUIUIMHAMHU 3HAHUSIMHU IS
METO/IOB €CTECTBO3HAHUS pelieHus
€CTECTBEHHBIX npodeccuoHalb
HayK HBIX 3a7a4
OIIK-3 | cnocoOHOCTBIO 3aKOHOMEPHOCT | KOJIMYECTBEHHO HaBpikamu
HCII0JIb30BATh B U IPOTEKaHUs OTHCAaTh MPOLECCHl, | XUMHUYECKOTO
MpoQecCUOHANIBHO | XUMHUYECKUX COTPOBOXKIAIOIINE | aHATN3a
i IesTenbHOCTH IPOLIECCOB; csl U3MEHEHUEM | MPUPOIHBIX
0a30BbIC 3HAHUS Oa3uCHbIC bu3IeCcKOTO 00BEKTOB
MaTeMaTHKU U METO/IbI COCTOSIHUS u | aro6ou
€CTECTBEHHBIX AQHAIUTUYECKON | XUMUYECKOTO CJIO’KHOCTH;
HayK XUMHH IS cocTaBa B | paboTHI C
aHayM3a CUCTEMax U3MEpPUTENbHON
MIPUPOAHBIX pazIMYHOMN oCy10i u
00BEKTOB CJIOKHOCTH; 00opynoBaHueM;
JIF000M noaoupaTh CIIOCOOHOCTBIO
CJIOKHOCTHU ONTUMAJIbHBIE BHEPSTH
yCIOBUS JTOCTHXKEHUS
MPOBEICHUS XUMHHU TIPU
XUMHUYECKUX pelieHun
peaxiuii; npodeccruonans
MPOBOJNTH aHATU3 | HBIX 337134
MIPUPOJTHBIX
00BEKTOB
XUMHYECKUMHU UITU
¢busuKo-
XUMHUYECKUMH
(MHCTpYMEHTAIIbHBI




No WNHunexc Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUINHBI
"| KOMIIET | KOMIIETeHIUH (UITH 00yyaromuecst T0JIKHbI
SHIIUU e€ yactn) 3HATh yMeThb BJaJIeTh
MHU) METOIaMH1
aHanm3a

2. CTpyKTYpa U coiep:KaHue AMCUHUIINHBI.

2.1 PacnpenesneHue TPYA0EMKOCTH AMCHMUILIMHBI 10 BHIaM PadoT.
OO6mast Tpyn0EMKOCTh TUCIMILUIMHBI cocTaBisieT 5 3au.ei. (180 yacoB), ux pacrnpezene-
HUE 0 BUJaM paboT MpeIcTaBiIeHO B Tabnuie (0 cmyodenmos ODO).

Bun yaebHoli paboThI Bcero CemecTtphbl
4acosB (uacer)
1 2
KonrakTHasi pa6ota, B TOM yHcJe:
AyIuTOpHBIE 3aHATHUS (BCEro): 110 54 56
3aHsATHS JIEKIIMOHHOTO TUTIA 64 36 28
JlaGopaTopHbIe 3aHITHS 46 18 28
3aHATHSA CEMHHAPCKOTO THTA (CEMHUHAPHI, MPAKTHYE-
CKHUE 3aHATHSA)
HNuas koHTaKkTHas padora:
KonTposas camoctosarensHoi padotsl (KCP) 4 2 2
[Mpomexxyrounas arrecranus (MKP) 0,5 02 | 03
CamocrosiTesibHast padoTa, B TOM YHCJI€:
IIpopabomxka u nosmopenue 1eKyUoHHo20 Mamepuand, 19,8 9,8 10
Mamepuana y4eOHol 1 HAYYHOU IUmepamypsl, N0O20MOBKA K
1a60PAMOPHBIM 3AHAMUS
Buvinonnenue unousudyanvhoix 3adanuti (Iloocomosxa k 4 2 2
peutenuro 3a0a4 U mecmos)
Tloozomoeka k mexywemy KOHMpPOO 6 4 2
KonTpoub:
[ToaroroBka K 3K3aMeHy 35,7 - 35,7
OO0masi Tpy10eMKOCTh yac. 180 72 108
B TOM YHCJIe KOHTAKTHAs 1145 | 56,2 | 58.3
padora
3a4. e 5 2 3

2.2 CTpyKTypa IMCUHINIHHBI:

Pacnpenencaue Bua0B yueOHOM pabOThI U MX TPYAOEMKOCTH IO Pa3/ieiaM JAUCIUTLIAHBI.
Paznensl qucuumiuHbl, u3ydaemsbie B 1 cemectpe (ouras ¢popma)

KonunuectBo yacos
No HammeHnoBanue pa3iemnoB (Tem) Aymitoptias BTH:;}}I];[:
Beero padora pabora
J | 3 | JIP CP
1 2 3 4 5 7
1 Bsenenune. CtpoeHue aToMa 1 XuMU4ecKasi CBSI3b. 14 4 3
" |Kimaccel HeOpraHM4ECKUX COEIUHEHUM
9 OGIJlI/Iev3aK0H0MepHOCTH NPOTEKAHUS XUMUYECKUX 10 4 4 )
peaxuui
3. |ducnepcHsele cucteMbl. PacTBOpBI HE 2JIEKTPOJIUTOB. 3 2 1
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4.  |PactBOpsI 2mekTposuToB. Ph. 14 6 4 3
5 OKHCIIUTENEHO— BOCCTAHOBUTENIbHBIC PEAKLIUU. DIIEK- 8 4 5 5
TPOXMMHUYECKHE CBOMCTBA PACTBOPOB
6. XHUMHUS 3JIEMEHTOB U UX coenuHeHuii. KoMiuiekcHbie 23 14 4 48
COCIMHCHUS
7. |Hmozo no oucyunaune: 36 18 15,8
Pazensl qUCHMILTHHBL, U3ydaeMbIe BO 2 ceMecTpe (ounas gpopma)
KonnyecTBo yacos
AynutopHas Brieay-
Ne HaunmenoBanue paznenos (Tem) Beero paGora TOpHas
pabora
J. | TI3 | JIP Cp
1 2 3 4 5 6 7
1. |Bsenenune 2 2
2 TI/IHI)IUXI/IMI/I‘IGCKI/IX peaknuii ¥ poLECCOB B aHAIUTH- 3 5 1
YEeCKOM XMMHH.
3. | TUTpUMETpHUECKIIT METO]T aHAJIH3A. 4 4
4 KucnotHo-ocHOBHOE paBHOBecHE. KHCIOTHO-OCHOBHOE 8 5 4 2
TUTPOBAHUE
5 OKuCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiun. Pegokc- 8 2 4 )
TUTPOBAHUE
6. Peaxun komruiekcooOpazoBanus. Kommiekconomer- 8 5 4 5
pUYECKOE TUTPOBAHHUE.
7 OO6mrast XxapakTepucTHKa (PU3NKO-XUMHUUECKUX METOIOB 3 5 1
aHajan3a
8. |CnexTpasibHbIC METOIBI aHATN3A. 16 6 8 2
9. |DNeKTpOXUMHUYECKHE METO bl aHATN3A. 8 2 4 2
10. | Xpomatorpadus 7 2 4 1
11. |OT60p nipo0. [ToaroToBKa Mpod K aHAIU3Y. 3 2 1
Hmozo no oucuunnune: 28 28 14

[Tpumeuanue: JI — nexuuwu, [13 — npakTudeckue 3anatus / cemuHapsl, JIP — maboparopHslie 3aHs-
tusi, CPC — camocTosiTennpbHas paboTa CTyAeHTa

2.3 Conep:xaHue pa3iesioB U CHUTITHHBI

2.3.1 3auaTud JeKIHOHHOI0 THIIA.

Paznensl qucuumiuHbl, u3ydaemseie B 1 cemectpe (ounas ¢popma)




dopma

Hanmenopanue
No Coneprxanue pazzena TEKYILETO
pasnena
KOHTPOJIA
1 2 3 4
1 |Beenenne. Crpoenue(llpeamer u 3agaun xumuu OCHOBHBIC TTOHITHS M 3aKOHBI XUMUU.| Y CTHBIN
aromMa M XuMH4ecKas [IpoGiembl dKkonoruu. nekmponnoe cmpoenue amoma. Bonso-|  onpoc
cBsi3b. Kiracchl HEOp-|gpre cBolicTBA T€KTPOHOB B aToMe. YpaHenne e bpoits. Oc- JIP
FaHUHCCKUX  COCNIN~ HopLl KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHHs aTroMa. BoiHo- KP
HCHUN Basg Gynkuus. KBautosele uncia. AtoMusie s, p, d, f - opOuranmy. T

3amonHeHue >MeKTpoHaMHu aToMHBIX opOutaneit (AO). IIpasuio
ITaynu. IIpasuno Xynna. Ilepuoguueckuii 3akon .M. Mennenee-
Ba. llepmomuueckas cucrema smeMeHTOB. llepmomgmueckn m3me-
HAIOIMECS CBOICTBA DIIEMEHTOB, UX CBSI3b CO CTPOEHHEM 3JIEeK-
TPOHHBIX 000JI0YEK aTOMOB. Pa)mycm aTOMOB, DHEPIUsI MOHU3A-
oY, 3aKOHOMEPHOCTU B M3MCHCHHWH JTUX BCIIMYHH. ITonoxenue
XUMHYECKOTO DIIEMEHTa B TIEPHOIUIECKON CHCTEME KaK €ro riaB-
HeWlllasi XapakTepucTuka. Xumuueckaa cea3vb. llepekpbiBaHue]
ATOMHBIX OpOHTaNel - KaK ycjaoBrue oOpazoBaHus cBa3u. [loHATHE
0 Merone BaneHTHBIX cBs3eil (BC). ['mOpuamzaiius aTOMHBIX Op-
outaneii. TUIBI XUMHYECKOH CBSA3M: KOBaJICHTHAsl, MOHHAs, Me-
taynndeckad. [loTeHran noHnzanuu. DJIEKTPOOTPUIIATETHHOCTD.
CBoiicTBa KOBaJICHTHON M WMOHHOHM CBs3el. Pazmwamst B ¢usnue-
CKHX CBOMCTBAaX BEIIECTB C MOHHOM, KOBAJICHTHOM M METaJIJIHde-
CKOM CBs3b10. BojopoaHas cBs3b. XUMHUYECKas CBS3b B KpUCTAJI-
nax (aToMHas, MOHHAS, MOJEKYJSIpHAsS KPUCTAJUITMYECKass CTPYK-
Typa). IlpencraBnenne o nomumopdusme u nzomopdusme. Mex-
MOJIEKYIISIPHBIE CHUTBI B3aWMOJEHCTBUA. XUMHUYECKas CBS3b B
KOMIUTEKCHBIX COeNMHEHUIX. THUITHYHbIE KOMIUIEKCOOOpa3oBaTenl
Y JIUTaHJIBI.

Kaaccsl HeopraHm4yecKMX COeTUHEHHIl: OKCUObl, KUCTIOMbI,
ocHosanus, conu OcHOBHbIe CNOCOObI NONYYEHUs. U XU- MUYECKUe
ceoticmea. I'eoxumuyeckasi Kjiaccupukanus BemecTs




OO0mue 3aKoHOMEp-

HOCTU  NOPOTEKAHUs
XUMHUYECKUX  peak-
oun

OHepreruka XUMHUYECKHX peakuui. TepMoauHaMHuUecKHe CUCTE-
Mbl. DYHKUIUN COCTOSIHMSA (PHTAJBIUS, DHTPOMHSA, padoTa 3HEP-
rust). DHeprernyeckue 3P¢GeKThl XUMUUecKuX peakuuit. Ilepoe
HA4yajgo TEPMOIUHAMHMKH. OHTAJbIMs OOpa30BaHMS BEIIECTBA.
3axoH ['ecca u ero ucnonb3oBaHUE ISl TEPMOXUMHUYECKUX pacué-
ToB. CTaHIapTHBIC COCTOSHUS BeliecTBa. [loHATHE 00 SHTPOMUH.
OHTponus ¢Ga3oBoro nepexoja. BTopoil 3akoH TEPMOIMHAMUKH.
UzobapHo-n3orepMuieckuii moreHuuan (3Heprus [mbOca) kak
KPUTEPUN W JBUXKYIIas CHUJIa CaMOIPOM3BOJIHOTO MPOTEKAHUS
NPOLIECCOB B 3aKphIToi cucteme. OOpaTuMbie U HEOOpaTHUMBIC
peaxkuuyu. XUMHYECKOE paBHOBECHE. [ OMO- M reTepOreHHbIe paB-
HoBecusi. KoncTanTa paBHOBecHs. 3aKOH JIEHCTBYIOMMX Macc. Ero
IMPUMCHCHUEC K T'OMO- U I'CTCPOr€HHBIM CUCTEMAaM. HpI/IHHI/IH Jle-
[HaTense, ycnoBue mpuMeHUMOCTH. (CMelleHne paBHOBECHS.
CxopocTh XUMHUYECKOH peakiuu. GaKkTophl, OMpPENENsIONINe CKO-

Ycrubrit
ompoc
JIP
T

pOCTh peakIuu. 3aKOH JNEUCTBYIOMUX Macc. [IopsiIoK ¥ MOJEKY -
nsipHOCTh peakuuu. [Ipasuino Baut-I'opda. [Tonstue 06 sHEprun
AKTHUBallMM U aKTUBUPOBAHHOM KOMILJIEKCE. KaTanmaTopr, Kara-
JIUTUYCCKUE PCAKIIUU. ABTOKaTamns. q)epMeHTaTHBHBIﬁ KaTajIns.
I'omo- u rereporennslii katanus. LlenHbie peakuuu. [locienosa-
TCIBbHBIC U MapaUICIbHBIC PECAKIIUHN.

HucnepcHbple  cucre-

O6mias xapakrepuctika. [TonsTre ¢a3pl, KOMIOHEHT, IeTepPOreH -
HOil cuctembl. JlucnepcHble cucTeMbl X kiaccupuramus. Cyc-
MEH3UU U dMyJIbcui. KoMIonaHbIe pacTBOPH M UX CBOWCTBA. 30-
i u renu. Koarymsius. A3po3onu, IbIMbI, TymMaHbl. ['a30Bbie
pactBophl. [laprmansHoe maBneHue. 3akoH JlambToHa. XuUMpde-
ckast Teopus pactBopos J[.M. Menzaeneesa. O0mue CBOWCTBa pac-
TBOpOB. PacTBOpeHre Kak (pU3UKO-XMMHUYECKHI Tporece. PacTBo-
puMocTh BemecTB. CrocoObl BBIpaXKeHHS KOHIIEHTpanuu. [loHs-
THEe 00 MAeaTbHBIX U HUCTUHHBIX pacTBOpax. 3akoHbl Payms, ['eH-
pu. Ocmoc. 3akon Bant-TI'odda. Ocmoc B mpupone. M3oronnde-
CKHM KO PHUITHECHT.

KP

Mbl. PacTBOopbl He
3JIEKTPOIUTOB.
PactBOpsl  351€KTpO-

mutoB. PH. Bydep-
HBIC PACTBOPBI.

OCHOBHBIC TONOXXEHHUSI TEOPUH 3JIEKTPOJIUTHUECKOH IHCCOLNA-
nuu. Kucnotel, ocHoBaHus, aM(OTEpHBIE 3JIEKTPOIMUTHI, COJH.
CwiibHBIE B cl1a0bIe AJIeKTPOIUTHL. CTEIeHb MUCCONMAIiy B (pak-
Topbl Ha e¢ Biusromue. Koncranta aucconuanuu U GaxkTopsl Ha
e¢ Brnustomue. 3akoH pasOasieHus. [loHsATHE O TEOPUM CHIIBHBIX|
3JIEKTPOIUTOB. MexuoHHbIE B3aumoaeicTBus. Kaxymascsa cre-
[IEHb IUCCOLMALUKM CHUJIBHOTO JIEKTPOJIUTA. AKTHBHOCTH, KO3(-
(UIMEHT aKTHBHOCTH, MOHHAs cuila pacTBopa. Boma xak pacTBo-
putenb. MoHHOe mpousBeneHue BoAbl. BogopoaHblil mokaszatesb
(PH). IloHsATHS O KHCIIOTHO — OCHOBHBIX MHAWKaTOpax. [ muponms3
coneii. HeoOpatumerii runponn3. CTeneHp U KOHCTaHTa THAPOIH-
3a. BousiHue Temnepatypsl u pa30aBiIeHUs Ha CTENIEHb TUAPOIIN3A.
Pone rupponusa B mporecce BbIBeTpuBaHUS 1o4YB. KucinotHoCTh
noyB. bydepusie pactBopsl u ux cBoiictBa. [Ipuponusie Oydep-
Hble cHCTeMBl. TpyIqHOpacTBOpUMBIE 3JEKTPONUTHL. [Ipom3Bene-
Hue pactBopumocta (I1P). YcmoBus Bemanenus ocanka. Kon-
CTaHTa JMCCOLMALNK, KOHCTAaHTa TUAPOJIN3a, IPOU3BEACHUE pac-
TBOPUMOCTH KaK YacCTHBIM cIydail KOHCTaHThl pABHOBECHS.

YceTHBIN
ompoc
JIP




OKHCIUTENBLHO-
BOCCTaHOBUTEILHBIC
peakuuu.
DNEKTPOXUMUYCCKUE
CBOIICTBa PacTBOPOB

THumbl OKUCINTETBHO-BOCCTAHOBUTENBHBIX MPOLECCOB: MEKMOJIIE-
KyJSIpHbIE, BHYTPHMOJIEKYISPHBIE, TUCIPONOPLOHUPOBAHHUS.
CocraBneHne ypaBHEHMH  OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MeToAaMu JIEKTPOHHOro OanaHca. MeTon monypeaxiuii
(MOHHO-3JIEKTPOHHBIM MeTOoA). BnusHue KUCIOTHOCTH cpenpl Ha
IMPOAYKTBI OKUCIUTCIbHO-BOCCTAHOBU-TCIIbHBIX peaxunﬁ. OHGHKa
TCpMOIlHHaMH‘IeCKOﬁ BO3MOXHOCTU IMPOTCKAHUA OKHUCJIIMTCIIBHO-
BOCCTAHOBHUTENBHBIX PEAKIMI. DJEKTPOAHBIA MOTeHIald. Bomo-
ponHbIil snekTpoa. Psg HampsbkeHuss MertamioB. CTaHIapTHBIC
OKHCIIUTEIb-BOCCTAHOBU-TCIIbHBIC IIOTCHIIUAJIbI. ypaBHCHI/IC
Hepucra. ['anpBannyeckuii 3nemenT. 9/1C raipBaHu4ecKoro aie-

MeHTa. DJEeKTPOJIN3 PAcIlIaBOB M BOJHBIX PACTBOPOB coyied. 3a-
koHBI Dapanest. Kopposus meramios.

Ycrubrit
ompoc
JIP
T

XHUMHS 3JIEMEHTOB U
HX COeIUHEHUM.
KommekcHbie
COEJIMHEHUS

OO0mue cBOWMCTBA ¥ METOJIBI MOJTyYEHHUsS HeMeTasuioB. Pacmosoxe-
HHUE HEMETAJJIOB B MEPUOAMYECKON cucTteMe. PU3HMUECKUE U XU-
MHUYECKHE CBOMCTBA CBOOOIHBIX HeMerayuioB. OCHOBHBIE THIIBI
XUMUYECKUX COCTUHECHUN HEMETAJIOB C APYTUMU HEMETaIaMH U
¢ MeraiamMu. HaxoxaeHue HeMeTayuioB B mpupoze. [IpuHIums
TIOJTy4eHHs] UX B CBOOOJHOM cocTOSHMHU. Vcmosip3oBaHWE HeMme-
TaJIIOB B CEITLCKOM XO3SICTBE.

Kucnopoo. Kucinopon. OcoO€HHOCTH CTPOEHUS aToMa KUCIOPO/Ia.

JIP

AJotporHas MomuduKanus Kuciopona. [IposiBisemasi BaJieHT-
HOCTh. DPU3NUECKHEe U XUMUYECKHE CBOWCTBA CBOOOJHOIO KUCIIO-
pona. PacmpocTpaneHHOCTh KHCIIOpoaa B mpupoae. OKCHUIIBI B BX
xraccudukarusa. CrocoObl momydeHus kuciopoxa. CBoiicTBa u
TIpUMEHEHHNE KUAKOro Kuciaopona. O3oH. CiocoObI MOMyIeHHS U
cBolcTBa 030HA. Poib 030Ha B nipupojie. [Ipumenenue o3oHa. Bo-
nma. OcoOEHHOCTH CTPOCHHS MOJIEKYJ BOJBI. AcCCONHAIAS MOJIE-
KyJ Bozabl. PHU3NUECKHE U XUMUYECKHE CBOMCTBA BOABL. Poib BO-
JIbl B TIpupojie. XUMHUUYECKUN COCTaB MPUPOJHBIX Boa. JKecTkocTh
BOJIbI M MeToAbl €€ ycTpaHeHud. [lepokcua Bomopona, ero crpoe-
HUE, CBOMCTBA U CIIOCOOBI IOJIYyYEHHUS.

Azom, ghocghop u ux coeounenusn. Azotr. PacmpocTpaHEHHOCTH
azora B npupoge. Ilomydenue a3zora. dusnueckue 1 XUMUYECKHUE
cBoiicTBa a3ora. AMmuak. CTpoeHue u nonydenne. Gu3ndeckue u
XUMHYECKHEe CBOMCTBAa ammmuaka. Okcumsl azora. CTpoeHme, TO-
JdydeHue, Gpru3ndyeckue 1 XMMHUYECKHE CBOWCTBA OKCUAOB. I MAPOK-
cua ammonus. Conmn aMMOHMSL. A30THAsI KHCIOTa. A30THBIE yH00-
peHus. DKOIOTHIECKHE TIPOOTIEMBI.

®ocdop. AmrorponHble Momudukanuu ¢dochopa B MpHPOIE.
Crioco0s1 momyuenus docdopa. Kucnoponusie coennaenus ¢oc-
tdopa m ux cpoiictBa. Bomopoansie coenuaeHust dochopa. IKko-
JIOTHYECKUE TIPOOIEMBI.

Yenepoo, kpemnuii u ux coedunenus. Annorporvs cBOOOTHOTO
yraepona. Anmas, rpadur. AmopdHsIi yriaepon. VckyccTBeHHOE
nonydeHue rpadura u anmasa. IlornorurensHble CBOMCTBA yriie-
pona (agcopbuus). IlpuponHsie coenuHeHus yriepoaa. Xumude-
CKHe cBoicTBa yriiepoaa. KuciopoaHble coequHEHHs yriepona.
Oxcun yrnepoma (II), momyueHue, cBOWCTBa M HCIOJIb30BaHHUE.
Oxcun yraepona (IV) u ero poib B nutanuu pacreHuid. duznue-
CKHEe W XMMHYecKue cBorcTBa okcuma yriepona (IV). Ilapauko-
BbIi 3¢ dexr. YronpHas kucnora, e€ cpoiictBa. Kapoonatsl. Kap-
OOHAaTHOE paBHOBECHE B IIPUPO/IE.

Krnaccudukanust opraHMuecKuX COeqUHEHUH. YTIeBOJOPOABI.
Kpewmnnii. PacipoctpaneHHOCTS KpeMHUS B pupoze. | aBHel -
[1Me MUHEPAJIbHBIE U TOPHBIE IOPOJIBI, COAEPKAIINE KPEMHHUH.

HonyquI/Ie KpCMHUA. I[I/IOKCI/I,Z[ KpCMHUA. erMHeBBIC KHUCJIIOTBI U
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ux conu. Baxnelinme npupoiHble CUIINKATHI - TOJIEBOW IIMAT,
CIII0JIa, KaOJIMH, acOecT.

Oobwue ceoiicmea u memoovt nojyuenus memannos. llonoxe-
HHE€ METAJUIOB B NMEPUOAMYECKON cHcTeMe 3JIeMeHTOB. CBs3b Me-
TaJUINYECKUX CBOWCTB CO CTPOEHHEM M pa3MepaMH aTOMOB 3Jie-
MeHTOB. Du3nueckne U XMMHUYECKHE CBOMCTBa MeTamioB. Cpas-
HUTENbHAs aKTUBHOCTh METaUIOB. Psj HampspkeHUM MeTaslioB.
Koppozust MmeramioB. 3amuTta OT KOPpo3uHu. MeETObl MONTYyICHHS
METaJUIOB U3 PY/I.

Ll]enounvie memannvt u ux coeounenus. lllenoynsie MeTaIb:
JUTUH, HATPUH, Kanui, pyOuanii u nesuit. Haxoxnenue Hatpus u
kanus B npupone. [lomydenne cBoOoaHBIX MeTayuioB. CBoHCTBa
IIEJIOYHBIX METAJUIOB, X CPAaBHUTENbHAS aKTUBHOCTb. [ MIPHUIBIL.
Kucnopoansie coemuHeHs] U THAPOKCHUIBI MIETOYHBIX METaJIOB.
Conn.

Ll]enounozemenvuvle memannsl u ux coeounenus. lllenounose-
MEJIbHBIC METAJUIBI: KaJIbIMH, CTPOHINH, Oapuii, paauii. CBOHCTBA
HIETIOYHO3EMENBHBIX METaJuIoB. VX okcuabl W ruapokcuabl. O0-
masi XapakTepUCTHKa COJIEH MIETOYHO3EMENbHBIX MeTauIoB. [ 1-
pOKapOOHATHI MIETTOYHO3EMENBHBIX MEeTAIJIOB. 3BecTKOBaHUE U
THUTICOBAaHHUE MOYB.

Komnnekcuvie coedunenus. CTpoeHHE W HOMEHKIATypa KOM-
IUIEKCHBIX coenuHeHnil d-nineMeHTOB. MOHO- W MOJIMIEHTATHBIX
nuraijioB. I'eomerpusi koMmruiekca. MarHuTHble CBOMCTBA COEIU -
HEeHUI. PoJib KOMIUJIEKCHBIX COEIMHEHUN B IPUPOJIE.
Paouoaxkmuenvie 3nemenmsl. SIBieHNE paTnoaKTUBHOCTH. Bumbl
paanoakTUBHOCTH. PajroakTuBHbIE 3JieMeHThI. [lepuos momypac-
naja ¥ KOHCTaHTa paJuoakTUBHOrO pacnana. [loHsTue o Merogax
MOJIYY€HUS ¥ BBIJICIIEHUS] UCKYCCTBEHHBIX PaJIMOAKTUBHBIX U30TO-
oB. CriocoObl 00HAPY)KEHHUS PaIHOAKTHBHOCTH.

Pa3nensl qucUMIUIMHBL, U3y4aeMble BO 2ceMecTpe (oyHas ¢hopma)

dopma
Ne Hammerosamme Coneprkanue paszaena TEKYIIEro
paszena
KOHTPOJIA
1 2 3 4
1. |BBenenue AHanuTAYecKast XUMUS KakK Hayka, ee CTPYKTypa. 3HaueHHe KP
aHAJTUTUYECKONH XUMuUH B reojorun. Knaccudukamus mero-
JIOB aHaiu3a. BeIOOp Merozna aHanmsa U COCTAaBICHUE CXEM
aHaJau3a.
2. | Tumel xuMudeckux peak- | OCHOBHBIE THITBI XMMWYECKAX PEaKIHi B aHAJIUTHIECKOM KP

LM U IPOLIECCOB B aHA- | XMMHUHU: KHCJIOTHO-OCHOBHEIE, KOMILIEKCOO0pa30BaHuUA,

JIUTUYECKON XUMHUH.

OKHUCIJICHHUSI-BOCCTAHOBJICHUS. 3aKOH JEHCTBYIOIIKMX Macc.
KoHcTaHTBl paBHOBECHs: TEpPMOJAWHAMUYECKHE, PpeabHbIE,
ycioBHble. COCTOSIHUE BEIIECTB B UICAIBHBIX U pPEaJbHBIX
cucremax. CKOpOCTh peakiuil B XUMHUECKOM aHaiu3e. Dak-
TOPBI, BIUSIOLINE HA CKOPOCTh. YIIpaBJICHHUE PEAKLUUSIMU U
MPOIECCAaMU B AHAIMTHIECKOW XUMUH.
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Tutpumerpudeckuii me-
TOJ aHAJIN3A.

Tutpumerpuueckuii Meroy, aHanuza. Knaccuduranmus THT-
PUMETPUYECKMX METO/IOB aHaju3a. TpeOoBaHUs, MpeabsBIs-
€Mbl€ K pEaKIUU B TUTPUMETPUUYECKOM aHaiu3e. Buabl THT-
PUMETPUYECKUX ONpeNeNeHHi: MpsiMoe U 00paTHOe, KOCBEH-
Hoe TuTpoBaHue. CrocoObl BbIpakKeHHs] KOHLEHTPALUN pac-
TBOPOB B TUTPUMETPHH. DKBUBAJIEHT. MoisipHas macca K-
BuUBajieHTa. l[lepBUuHBIE cTaHAAPTHL, TpeOOBaHUS K HHUM.
®ukcaHanbl. BropuuHble craHmapThl. Buibl KpUBBIX THUTPO-
BaHus. Ckayok TUTpoBaHMs. Touka 3KBUBATIEHTHOCTH U KO-
HEYHAasl TOYKA TUTPOBAHMSL.

KP

Kucnorno-ocuoBHOE paB-
HoBecue. KucnorHo-
OCHOBHOE TUTPOBAHUE

CoBpeMeHHBIE TPEACTaBIEHUS O KUCIOTaX WU OCHOBAHUSX.
IIporonutuueckas teopust bpencrena-Jloypu. PaBHOBecue B
CUCTEME KHUCJIOTa— COIPSIKEHHOE OCHOBAHUE M PacTBOPU-
Tenb. KOHCTaHTBI KUCIOTHOCTH M OCHOBHOCTH. KHcnoTHBIE
OCHOBHBIE CBOIicTBa pacTBopuTeneil. KoHncranta aBTomporo-
Jau3a. BiausHue npuponbl paCTBOPUTEINS HA CUILYy KUCIOTBHI U
ocHoBaHUs. Ambonutel. bydepHbie pacTBOpEl M HX CBOW-
crBa. bydepnas emxoctb. Beruucnenuss pH pactBopoB Hesa-
PSKEHHBIX M 3apsSDKEHHBIX KHMCIOT M OCHOBaHMU. KuciorHo-
OCHOBHOE TUTpOBaHMWE. HMHAMKATOPBI KUCIOTHO-OCHOBHOIO
TUTpOBaHUs. pT MHIMKATOPOB, HHTEPBAJI MIEPEXOJA OKPACKHU.
KpuBble THTpOBaHMS CHIIBHBIX W CIIA0BIX KHCJIOT U OCHOBa-
HUM. DaKTOPHI, BIUSIONIME HA BEJIMUYMHY CKayKa Ha KPUBOWU
tuTpoBanusl. O6JIacTh NPAKTUYECKOrO IPUMEHEHUS METO/I0B

KHACJIOTHO-OCHOBHOI'O TUTPOBAHMSL.

KP
JIP

OKHUCIUTENBLHO-

OKHUCIUTENHHO-BOCCTAHOBHTEIILHBIC pE€aKIun 1 X KiIacCHu-

KP

BOCCTaHOBHUTEIIbHBIC Pe-
axnnu. Pemokc-
TATPOBAHHUE

¢ukanus. Ilonsatue o pemokc-noreHrrane. CraHAapTHBIH
penokc-moTeHnnan.  KoHCTaHTa  paBHOBECHS  PEIOKC-
TIPOIIECCOB. Hampasnenue OKHCITUTENBHO-
BOCCTAHOBUTENBHOM  peakiuu. KpuBble OKUCIUTEIBHO-
BOCCTAHOBHUTEIHHOTO THTPOBaHMS. DAaKTOPHI, BIHSIIONINE Ha
BEIMYMHY CKadyka Ha KPUBOW TUTpOBaHUS. MHIWKATOPHI
penokc-tutpoBanus. [lepmanranaromerpus. Jluxpomaromer-
pusi.

JIP

Peaxmmun komIurekcooopa-
3oBaHusg. KoMmiekcoHo-
METPUYIECKOE TUTPOBA-
HHE.

Kommnexcueie coenunenusi. @aKkTopsl, BAMSIOLME HA MPOY-
HOCTh KOMIIJIEKCHBIX COeIUHEHHH. KOMIUIEKCOHBI, HA TNpH-
mepe DATA. KommiekcoHOMeTpruueckoe TUTpoBaHue. Me-
TaJJIOXPOMHBIE MHIAUKATOpPBl. KpHBbIE KOMIIJIEKCOHOMETPH-
YECKOro TUTPOBaHUS. DaKTOpbl, BIMSIOLIME HA BEIUYUHY
CKayKa Ha KpUBOU TUTpoBaHUs. OCHOBHBIEC IPUEMBI KOM-
IIJIEKCOHOMETPUYEeCKOro TuTpoBanus. [IpuMenenne merona.

KP
JIP

OO01mmas XxapaKkTepuCTHKA
(U3UKO-XUMHUYECKUX Me-
TOJIOB aHAJN3a

OcHOBHEBIE METObI (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IX MCTOOOB aHaJIM3a.
Anamutuyeckuii curHai. OCHOBHBIC npueMbl nepexonaa OT
BCIIMYMHBI AHAJIMTUYCCKOI'O CUTHAJIA K KOHICHTPAalluH. Mer-

POJIOIrNYCCKUC XapPAKTCPUCTUKHN MCTOJA.

KP
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CHeKTpaJ'H)HI)Ie METOAbI
aHaJn3a.

BsaumogeiicTBue BeliecTBa C 3JIEKTPOMArHUTHBIM H3JTyde-
HueM. MonekynsapHast abcopOIroHHas crekTpockonus B YD
U BuAUMOW obnactu. CHEeKTphl MOTJIOUICHUS! U MPUYMHBI HX
BO3HHKHOBeHUS. 3akoH byrepa-Jlambepra-bepa. OTknonenus
oT 3akoHa. CreKkTpaibHble TPUOOPHI: CIIEKTPOPOTOMETPHl U
(doroanekrpokonopuMeTpsl. PoTOMETpHYECKOE THUTPOBAHHE.
Wudpakpacnas cnekrpockonus. Konebanus monekyn. [Ipu-
6ops! peructpanuu UK cnekrpos. KadecTBeHHBIN U KoMnde-
CTBEHHBIM  aHanmu3. IIpumenenue wmeroma.  ATOMHO-
abcopOimonHas crekTpockonusa. Cxema npubdopa. Mcrounu-
KA PE30HaHCHOro u3ny4yeHus. BosmoxHocTH merona ¢ ruia-
MEHHBIMU U 3JIEKTPOTEPMUYECKUMH MCTOYHUKAMH aTOMMH3a-
IIM. DMHUCCHUOHHBIN CHeKTpanbHbIN aHaimm3. [Ipoucxoxaenue
ATOMHO-9MHUCCHOHHBIX CIIeKTpoB Cxema mpubdopa. ATOMHO-
SMHUCCHUOHBIM METOJ ¢ MHAYKTUBHO-CBA3aHHOW mia3moi. Ka-
YECTBEHHBIN U KOJMYECTBEHHBIN aHanu3. [IpumeHeHrne MeTo-
noB. PenTrenoduyopeciieHTHbIN aHau3. PeHTreHOBCKHE
crnektpbl. Cxema npudopa. [IpumeHeHne METoIoB.

KP
JIP

DNEKTPOXUMHUIECKHUE Me-
TOJIBI aHAJIH3A.

Kitaccudukanus 371eKTpOXMMHYECKUX METO0B aHaym3a. [1o-
TeHITHOMETpHs. TeopeTnueckne OCHOBBI METOAA ITOTCHIIHO-
METPUHU: IBOMHOM BJIEKTPUYECKUI CIIOH, BOSHUKHOBEHHE 110~
TEHIIMaJla Ha TPAHMIIE BJIEKTPOI-PAcTBOp. DIEKTPOABI B IIO-
TeHuuoMerpuu. [ToTeHIIMOMEeTpruYeCKOe TUTPOBAHUE. BONbT-
aMrepoMeTpudyeckuii aHamm3 TeopeTuueckue OCHOBBI METO-
na. Tlonsaporpadus. [lomsporpadudeckass BoJIHA, MTOTEHITAAI
MIOJIyBOJIHBI. BonbTamMnepHble KpuBbIE. AMIEPOMETPUYECKOE
TuTpoBaHue. THBepcruoHHas BosibTammnepoMetpusi. [Ipume-
HEHUE METoJa.

KP
JIP

10

Xpomarorpadus

Xpomatorpadus, kiaccudukaiys xpomaTorpaGuIeckux Me-
TOMIOB aHaM3a. AmmapaTypa ¥ TEXHHUKA BBIOIHEHHS XpoMa-
TorpayMIecKoro aHajgm3a. AHAJM3 W METOABI pacdera Xpo-
maTtorpaMm. Teopusi TEOpETUUECKUX TapesioK. ['azoBast Xpo-
marorpadus. JKuakocTHas KOJIOHOYHAS XpoMaTorpadus.
TonkocmoitHas (TUTOCKOCTHASI) XpoMaTorpadus.

KP
JIP

11

Ot60p 1po6. [ToaroroBka
po0 K aHaJH3Yy.

Cnocobbr orbopa mpo6. OTOOp TpoO Ta30B, KUIKOCTEH,
TBepABIX BemecTB. [loTepu u 3arps3HeHus mpu mpodooTodope.
Xpanenune npoOs1. [loaroToBka mpo6 K aHAIM3Y: BHICYIINBA-

HUe, paznoxenne npod. [lepeBon mpoOI B pacTBOp

KP

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

2.3.3 JlaGopaTopHble 3aHATHA.
Paznensl ucHMIUIMHEL, U3ydaeMble B 1 ceMecTpe (ounas ¢popma)

HaumenoBanue 1abopaTopHbIX paboT

®opMma TeKylero
KOHTPOJIA

2

3

I/IHCTPYKTEDK 0 TeXHUKE 0e30macHOCTH. OCHOBHBIE KJIACChI HEOpPraHu-
YEeCKUX COCIUHEHUM.

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

Ortuer no nabopa-
TOpHOU paboTe
T, KP, K
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2 |CkOpOCTh XUMHUYECKHX PEAKIINN U XUMUYIECKOE PABHOBECHE. Otuer no nabopa-
Pemenue 3anau. TOPHO paboTe
T
3 |DIEeKTPOIUTUYECKAS JUCCOIMALIUSL. Otuer no nabopa-
I'uaponus coneid. PH. TOpHOM paborte,
KP
4 |OKUCIUTENHHO-BOCCTAHOBUTEILHBIE PEAKIUH. Otyet no nabopa-
TopHOH padore, T
) . . Otuer no nadopa-
OO01ue cBoiicTBa METaNIOB, HEMETAJJIOB M UX COECAMHEHUH. o
TOpPHOI paboTe
Pazgenbr qucumuinHbl, u3ydaeMbie BO 2 CEMECTpE (ouHas gpopma)
Ne HaumenoBanue nabopatopHbix paboT Popwma Texymiero
KOHTPOJIS
1 2 3

1. |CnocoObl TpUrOTOBJIEHMSI CTaHAAPTHBIX pacTBOpoB. Cranmaptuzanus Otyer no igadopa-
COJITHOM KHUCJOTHI Mo TeTpabopary Hartpusi OmnpeneneHue colep’kaHus|TOpHOU paboTe
rupokapOoHaTa HaTpus B pacTBope. OmnpeeneHre BpeMeHHOM KeCcTKO-

CTH BO)IOHpOBOJIHOfI BOABI METOAOM KHCJIOTHO-OCHOBHOI'O TUTPOBAHUSA.

2. |lIpurotoBieHue u cTaHAApTH3AIM pabouero pacTBopa nepManrasara |OTdeT 1o 1abopa-
kanus. [lepManTaHaToOMeTpUYecKoe OTpeIeTICHNE JKee3a. TOpHOU paboTe

3. |OmpeneneHne KaabIFsi 1 MarHusl B pacTBOPE MPU UX COBMECTHOM IpH-  |OTdeT 10 j1abopa-
cyTcTBHU. KOMIIIIEKCOHOMETpHUUYECKOE OTIPENIeNIEHUE JKECTKOCTH BOJO-  |TOPHO# padoTte
IIPOBOJIHBIX U MIPUPOIHBIX BOJI.

4. |CnektpodoTOMEeTpHUUECKOE OTIpeIelieHre xKele3a ¢ cyabdocamuiuiaoBoi|OTueT o J1adopa-
KucIoTol. CIIeKTpOo(POTOMETPUUICCKOE OIIPEICIICHHE MEIM B BUJIC aMMHU-|TOPHOI paboTe
auHBIX KOMIUIEKCOB. PacueT KOHIEHTpauuil BELIECTB IO pPe3yjabTaTaM
n3MepeHuit B merogax crnekrpodoromerpun, ADC, AAC u peHTreHo-
(I1yopecLieHTHOTO aHaJIi3a METOJaMH I'payMpOBOYHOTO rpaduka;

CTaHJApTHOW JOOABKH.

5. |Pentreno-¢ayopecueHTHbIN aHaTU3 TPUPOJHBIX MUHEPAJIOB OTuer no na6o-

paTopHoi paboTe

6. |Hacrtpoiika pH-meTpa mo OydepHbIM pacTBOpaM U TO4YHOE ompenaeie- |OTder no gado-
Hue pH npupoanoit u mopckoii Boa. Onpesenenne HUTPATOB METO- paropHo¥i padbore
JIOM NPAMOU IMOTEHIUOMETPUU C HUTPAT-CEIIEKTUBHBIM JIEKTPOIOM.

Omnpenenenue xene3a METOAOM NOTEHIIMOMETPUUYECKOTO TUTPOBAHUS.
7. |OmnpeneneHne KaTHOHOB METAJIJIOB B CMECH METOZIOM OyMaKHOU OTuer no nabo-

xpoMarorpaduu.

paTopHo# paboTe

3amuTa naboparopHoit padotsl (JIP), Beimonnenue kypcoBoro npoekra (KII), kypco-

Boi pabothl (KP), pacuerHo-rpaduueckoro 3ananust (PI'3), nanucanue pedepara (P), acce

(9), komnoksuym (K), rectruposanue (T) u T.x1.

2.3.4 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB)
KypcoBsie paboTsI - He TIPeTyCMOTPEHBI

2.4 TlepeyeHb Y4eOHO-METOAMYECKOr0 0O0ecneyeHUs1 /I CAMOCTOSITeJIbHON padoThl
o0yyamuxcst Mo JTUCHUILIMHE (MOIYJIIO)
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[Tepeuens yaeOHO-METOIMIECKOTO 0OCCTICUCHHSI TUCITUTUIAHBI

Ne Bun CP N
IO BBITIOJIHEHHUIO CAMOCTOSITEIILHON paboThI
1 2 3
Ipopabomxa u Meroquyeckie PEKOMEHIAIMM K OpraHW3aldd  ayJuTOPHOU |
nosemopenue 1ekyuoHHo20 |BHEAYJUTOPHOH (caMOCTOSATENBHO#) paboThI CTY/ICHTOB:
Wwamepuana, mamepuana  |merogndeckue ykazanus / coct. T.I1. Cropoxenxo, I1.b. IlounHok,
1 uebnoil u nayuHou A.B. Becnanos, H.B. Jloza - Kpacuomap: Kybanckuii roc.yn-t, 2018,
itumepamypul, noocomosxa |89c.
K 1a60pamopHbIM 3aHAMUA
Meroauueckue yKa3zaHHs 110 OpPraHU3AlMKM CaMOCTOSITEIBHOU
paboTBl CTYAEHTOB, YTBEP)KICHHBIC Ka(eapoill aHaIMTUYECKON
XUMHH, TpoTokoJ Ne 9 ot 7.06.2017 1.
Kyszuenosa C.JI., Cropoxxenxko T.I1../ JlTabopaTopHslii
MPaKTUKYM IO Kypcy XUMHs (i1 CTY/IEHTOB
HanpapiieHus noarotoBku-05.03.01-T'eonorus),
yTBEpKACHHBIE Kadeapoii o0Iel, HeOpraHMYECKOH XUMUHU H
MBTBX, mpotokon Ne 7 ot 22.06.2017 1
Buinonnenue Meroandeckue yka3zaHus 1O MOATOTOBKE K KOHTPOJIBHOU pado-
2 |[unousudyanvivix 3a0anuil |t yTRepiICHHbIC KaeaPol aHATHTHIECKON XUMHUH, IIPOTOKOT
(Iloozomoska Kk pewenuro |\ nNo 9 o1 7.06.2017 T.
3adau u mecmoas)
Kysnemnosa C.JI., Cropoxenko T.II../ JlabopaTopHbIii TpakTUKYM
o Kypcy XuMusl (JJIs1 CTYyJICHTOB HaIlpaBJIEHUS MTOATOTOBKH-
05.03.01-T"eonorus), yreepskaeHnbie Kadempoii obIei,
Heopranwdeckor xumuu 1 UBTBX, nporokon Ne 7 ot 22.06.2017
[[Tooecomoska k Mertoanueckue yKa3zaHHs 10 OpPraHU3allu CaMOCTOSTEIbHOU
mekywemy u paboThl CTYAEHTOB, YTBEp)KJIEHHBbIE Kadeapoil aHaTuTHUYEeCKOU
3 [HPOMeEdNCymoUHOMy XuMHH, TpoTokoJ Ne 9 ot 7.06.2017 r.
KOHMPO.II0

Kysnenoa C.JI., Ctopoxxenko T.II../ JlabopaTopHsbrit
PAKTUKYM IO Kypcy XuUMUs (IJ1s CTYICHTOB
HarpaBjeHus noarotopku-05.03.01-I"eosorus),
yTBEpKIeHHBIE Kadeapoil o0miei, HeOpraHMIeCKOH XUMUHU 1

MBTBX, mporokon Ne 7 ot 22.06.2017 r

Y4eOHO-MEeTOANYECKUE MaTepHallbl Il CAMOCTOSITENIbHOW pPabOThl OOydarolmuxcs W3
YKClia MHBAJHJIOB U JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMU 3710poBbs (OB3) nmpenocraBisitoTcs
B (popmax, alanTUPOBAHHBIX K OTPAHMUYEHUSM HX 37J0POBBS M BOCIIPHUATHS HH(DOPMALIUHU:

Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

—B MEYaTHOH opMe YBEIHMUEHHBIM HIPUPTOM,

— B (hopMe FIEKTPOHHOTO JOKYMEHTA,

Jlyis 11 ¢ HapyIIEHUSAMH CITyXa:

— B eyaTHoil opme,

— B (JopMe FJIEKTPOHHOTO JOKYMEHTA.
Jlnis U1 ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B meyaTHoil opme,

— B (popMeE AIIEKTPOHHOTO IOKYMEHTA,
JlaHHBII IEpEeYEeHb MOXET ObITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaronuxcs.

3. O6pa3oBare/ibHbIE TEXHOJIOTHH.
OO0pazoBarenbHbIe TEXHOJOTUN: METO]T IPOOIEMHOTO U3II0KEHUS MaTepuana, Kak
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JEKTOPOM, TaK U CTYACHTaMH, CaMOCTOSTEIbHOE YTEHHE CTyACHTaMH Yy4eOHO-
METOJMYECKOW M CIPABOYHOM JIUTEPATYPhl U TOCIEAYIOUIe CBOOOJHON JAUCKYCCHUU TI0
OCBOCHHOMY HMMH MaTepualy, HCIOJIb30BaHHE, WIUIIOCTPATUBHBIX BHIEOMATEPUATIOB C
IIOMOIIBIO MYJIbTUMEAUNHOTO o0opynoBaHus, TEXHOJIOTMH JMYHOCTHO-
OPHUEHTHUPOBAHHOTO  OOy4yeHHs,  IO3BOJISIIOIIME  CO3JaBaTh  WHJIUBUAYaJIbHbBIE
00pa30BaTEIIbHBIC TEXHOJIOTHH.

[Iepeuncnennbie 00pa3oBaTeIbHbIE TEXHOJIOTUN PEATTU3YIOTCS:

® [IpU YTEHUH JIEKIIUH C UCTIOIb30BAHUEM MYJIbTUMEIUIHBIX
MIpe3eHTalNI U JEMOHCTPALIMOHHOIO SKCIIEPUMEHTA;

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

pereHreM mpoOJIeMHBIX U CUTYaIl[MOHHBIX 3a/IaHUH;

® [IpU MPOBEJACHUU Ja0OPATOPHBIX PAOOT BKITFOUAFOIINX

IYOOKYIO CAMOCTOSITENIBHYIO MPOPAOOTKY TEOPETUUECKOTO
Marepuaina, u3y4eHre METOAUKH MPoBeACHUs paboThl U
IJTAaHUPOBAHUS SKCIIEPUMEHTA.
B HekoTopbIX 1a00paTOpHBIX pabOTaX MPUCYTCTBYIOT JIEMEHTHI HCCIEI0BATEIbCKON
paboTHI.

B cBsa3u ¢ tpeboBanusimu @I'OC BO no nampasnenuto noarotosku 05.03.01-I"eosorus
peanM3anysi KOMIIETEHTHOCTHOTO IOJXOJa MpeaycMaTpuBaeM IIMPOKOE UCIHOJIb30BaHUE B
y4eOHOM Tpoliecce€ AaKTHBHBIX M WHTEPAKTUBHBIX (OpM MpoBelaeHHUs 3aHsATHI. TexHomorus
MHTEPAKTUBHOTO OOYyYEHHS 3aKJII04aeTcsi B TOM, YTO Ha MPOTSHKEHUH BCETO yueOHOTO BpEMEHU
MIPOUCXOJUT OOMEH MHEHHUSMH, BBICIYIIMBAIOTCS M OOCYXJIAIOTCAd pa3Hble TOYKH 3PEHUs
cTyaeHToB. OpraHuzanys U3y4eHHUs MaTepualla Kypca OCYIIECTBIISIETCS Ha OCHOBE CHCTEMHO-
NEeSITebHOCTHOTO TOJAXO0Ja W PpEeKOMEHJAUUHd TOo3TamHoro (OpPMUPOBAHUS YMCTBEHHBIX
nericTBUi. JIEKIIMM HOCAT MOTHBALIMOHHO-TIO3HABATEIBHBIN XapaKTep.

Jlnst moBbiieHUsT 3(PQPEKTUBHOCTH y4E€OHOTO TMpOIEcca HCIOJIB3YIOTCS  CIEAYIOIINE
oOpa3oBaTesibHbIE TEXHOJIOTHH: WH(GOPMAIIMOHHO-PAa3BUBAIOIINE TEXHOJIOTHH, HAallpaBJIeHHbIE HA
dbopMHUpOBaHMSI CHUCTEMbl 3HAHWUW, 3allOMUHAHMS W CBOOOJHOE OMNEPUPOBAHHME HMHU.
Hcnonb3yercss MeToa mnpoOJIEMHOTO H3JI0XKEHUS MaTepualia, CaMOCTOSITENbHOE H3yuyeHHUe
Marepuana, MNPUMEHEHHE HOBBIX HWH(GOPMAIMOHHBIX TEXHOJOTUHA JJIsi CaMOCTOSATEIHHOrO
MOTIOJTHEHUSI 3HAHU.

B mpouecce u3yueHus: AUCHUIUIMHBI HCIOIB3YIOTCSI COBPEMEHHbIE (OPMBI MPOBEICHUS
sanstuil. Jlekuus-nuanor. CojepaHue TMOJAETCS 4Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPHIE
CllylaTenb JOJDKEH OTBEYaTh HEMOCPEACTBEHHO B Xoje Jekuuu. K sToMmy Tumy mpuMbIKaeT
JEKIUs C NPUMEHEHHEM TEeXHHKU OOpaTHOM CBSI3M, a TakXKe MPOrpaMMHMPOBAHHAS JIEKIIHS-
KOHCYJIbTAIHS.

[IpoGnemHast NeK1Ks HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MTPOOJIEMBI, KOTOPYIO B XOJI1€
U3NIOKEHUA Marepuaia HeoO0Xxoaumo pemuTb. [IpoOneMHbIe BOMPOCH OTIMYAIOTCS OT HE
MPOOJIEMHBIX T€M, YTO CKpBITasi B HUX MpoOiemMa TpeOyeT He OJHOTHIIHOTO PEIIeHUs, TO €CTb,
TOTOBOM CXEMBbI PELICHUS B MPOIILJIOM OTIBITE HET.

Jlekuuu-auanoru M MpoOJieMHble JIEKIMM MO3BOJSIOT BKIIOYATh HHTEPAKTHBHBIC
3JIEMEHTHI B MPOLIECC MPENoaBaHusl, CIOCOOCTBYIOT MPHUOOPETEHHUIO HE TOJIBKO 3HaHUH MO TeMe
JIEKLUHU, HO ¥ HaBBIKOB UCCJIEJOBATEIBCKON M AHATUTHYECKOH EATENBHOCTH.

Jlekuun B ¢QopMe Mpe3eHTalMM C MCIOJIb30BAaHHEM MYJIbTUMEIUIHHON anmapaTypbl
oOecreunBaroT 00jee BBICOKHHM ypOBEHb MOHMMAaHHUS CIOXKHBIX CTPYKTYp, CXEM B3aMMOCBs3eH
OTJIEJIbHBIX 2JIEMEHTOB.

WHuTepakTiBHBIE M MH(POPMAITMOHHO-KOMMYHHMKATUBHbBIE 00pa3oBaTeIbHble TEXHOJIOTUH,
UCTOJb3yeMble B ayJUTOPHBIX 3aHATHSX, B COUYETAHWU C BHEAYIUTOPHON pPabOTON CO3/MAI0OT
JOTIOJTHUTEbHBIE  YCIIOBUS  (popMupoBaHMsT ¥ pa3BUTHUA  TpeOyeMBIX  KOMIIETEHIHH
oOyyaromuxcs, TIOCKOJIbKY TIO3BOJIAIOT O0ECHEUYNTh aKTUBHOE B3aUMOJEHCTBHE  BCEX
YYaCTHHUKOB. DTH METO/Ibl CIIOCOOCTBYIOT JIMUHOCTHO-OPUEHTHPOBAHHOMY MOAXOTY.

JUist MTHBAJIMAOB M JIUIL C OPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS YCTaHABJIUBAETCS
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0COOBbIf TMOPSAAOK OCBOCHHS YKa3aHHOW JUCHUIUIMHBL. B o0pa3oBarenbHOM —mporecce
UCTIOJIB3YIOTCSl COLIMANBbHO-aKTUBHBIE W  PE(ICKCUBHBIE METOAbl OOYUYEHHs, TEXHOJIOTUH
COLIMOKYJIBTYPHON peaOuauTaluy ¢ LEIbI0 OKAa3aHMs MOMOLIM B YCTAHOBJIEHUH IOJHOLIEHHBIX
MEXKIUYHOCTHBIX ~ OTHOIIEHWH C  JPYyTMMH  CTYIEHTaMH, CO3JaHHM  KOM(pOPTHOTO
IICUXOJIOTMYECKOI0 KJIMMaTa B CTYAECHUYECKON rpymnme. Beleo3HaueHHble 0Opa3oBaTelbHbIE
TEXHOJIOTUU JaroT HaubOosee 3(PPEeKTUBHBIE PE3YNbTAThl OCBOCHUS JAUCLUUIUIMHBI C MO3ULUN
aKTyallu3allud  COJIEP)KaHUA TEMbl 3aHATUSA, BBIPAOOTKM IPOJYKTHUBHOTO  MBIIIJICHUS,
TEPMUHOJIOTHYECKON TPAMOTHOCTH W KOMIIETEHTHOCTH O00y4aeMoro B acCHEKTE COIMAaIbHO-
HaIpaBJICHHON Mo3uLuM Oyayllero crneuudaiucra, UM MOTHUBAUUMUM K HWHULIMATUBHOMY U
TBOPUYECKOMY OCBOEHMIO YU€OHOT0 MaTepuania.

WHuBuayanbHble KOHCYJIbTAllMM OOYYaroIIMXCSl MPOBOJATCS €KEHEAEIbHO B (opme
quanora. lust iun ¢ OrpaHM4eHHBIMU BO3MOKHOCTSIMH 37J0pOBbs MPEIyCMOTPEHA OpraHu3aus
KOHCYJIBTALIMM C UCIIOJIB30BAaHUEM DIEKTPOHHOM MOYTHI.

Koanue
Bun 3anarusa M cnonp3yemMble MHTEPAKTUBHBIE 00pa30BaTeIbHbBIE
Cemectp CTBO
(JI, TIP, JIP) TEXHOJIOTHH
JacoB
1 JI Jleknus ¢ aeMeHTaMu MeAaroru4yeckKuii SBpUCTHKA 14

becenbl, pa3dbop cuTyaluii, mocTaHOBKU MPOOIEMHBIX U
CUTYaLIMOHHBIX 3a/IaHUI

2 JI Jleknusd ¢ ameMeHTaMu MeAaroru4yeckKuii SBpUCTHKA 14
becenpl, pa3dbop cuTyaluii, mocTaHOBKU MPOOIEMHBIX U
CI/ITyaHI/IOHHBIX 3aﬂaHHI71

Umoczo: 28

4. OueHo4YHbIe CpecTBA I TeKYLIero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOUYH O
aTTecTaluu.

4.1®oH OLIEHOYHBIX CPEACTB AJIs NPOBeAeHUs TEKYIIero KOHTPOJIS.

Tekymuii KOHTPOJIb MO pa3jenaM JUCUMILUIMHBI, U3y4aeMbIM B 1 cemecTtpe,
OCYILIECTBIISICTCS] B YCTHOM M MUCbMEHHOU (popme Ha J1abopaTOPHBIX 3aHATHSAX U BKIIOYAET
clieyronre BUabl ¥ (POpMbI KOHTPOJIS: BXOJHOMU (IMarHOCTUYECKU TeCTOBBIN), TEKYILIUN
(ycTHBIN (hpOHTAIBHBIN, TUCEMEHHBIHN, pEIICHUE 33/]1a4 M YIPAKHEHUH ), IPOMEKYTOYHBIN
(MUCEMEHHOE TECTUPOBAHKE, KOHTPOJIbHAS paboTa).

Texyiuit KOHTPOJIb YCIIEBAEMOCTH MPEACTABISET COOO0 MPOBEPKY YCBOCHHS yUeOHOTO
MaTepuana, peryisipHO OCyHIIECTBIIEMYIO Ha MPOTsHKEHUU cemecTpa. K JocTonHCcTBaM JaHHOTO
THUIIa OTHOCHUTCS €0 CUCTEMAaTHYHOCTbh, HEMOCPEICTBEHHO KOPPENUPYIoIas ¢ TpeOoBaHUEM
MIOCTOSIHHOTO M HEMIPEPHIBHOTO MOHUTOPHHTA Ka4eCTBAa 00Y4EHUSI.

Texyiuit KOHTPOJIb YCIIEBAEMOCTH CTYIEHTOB MOKET IMPEICTABISATH COOOM:

— YCTHBIH omnpoc (TpyIIoBOi UK NHAUBHUIYaTbHBIN);

— MPOBEPKY BBIMOJIHEHHS MMCbMEHHBIX JOMAITHUX 3a[aHHIA;

— MpoBeIeHUe J1a00paTOPHBIX PadoT;

— MpOBE/IeHNE KOHTPOJIBHBIX paboT;

— TECTHUPOBaHME (MMCbMEHHOE UITM KOMIIBIOTEPHOE);

— MpOBe/IeHNE KOJNIOKBUYMOB (B MTUCHbMEHHOMN WIIH YCTHOH (hopMme);

— KOHTPOJIIb CAMOCTOSITENILHOM PaboThl CTYAEHTOB (B MUCHbMEHHON WM YCTHOH opme).

[Ipu TexyriemM KOHTpOJIE YCIIeBaeMOCTH aKIICHT JeJaeTcs Ha YCTAaHOBIEHUH MOAPOOHOM,
pealbHOM KapTUHBI CTYIGHYECKUX JOCTHKEHUH U YCIIEITHOCTH YCBOGHUS UMU Y4eOHOM Mpo-
rpaMMbl Ha JaHHBII MOMEHT BpeMeHH. [Ipy 7TOM KOHTpOJIe yUUTHIBAETCS OCEIAEMOCTh
CTYICHTOM ayTUTOPHBIX 3aHATUH (JIeTaeT OTMETKY B ayJUTOPHOM XKypHaJe), OllEHUBACT
YpOBEHB y4acTUs CTYICHTOB B ayJUTOPHOI paboTe, CTENEHb YCBOCHHSI UMH Y4EOHOTO
Marepuaia 1 Bbl- ABJISIET HEIOCTATKU B MOATOTOBKE CTY/ICHTOB B IIEJISIX JaJIbHEHIIETo
COBEPILIEHCTBOBAHUS
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METO/IUKH MPETOaBaHuUs JAHHOUW ITUCIUTUIMHBI U aKTUBU3AINH PabOThI CTYICHTOB B XOJIC
3aHATUN.

JAuarnHocruuyeckoe TectupoBaHue. ETo Lelb - ONpeaesieHue NCXOAHBIX 3HAHUM 1
O0COOCHHOCTEH MBITIUICHUS CTYICHTOB i KOPPEKTUPOBKH COACPkKaHUS Kypca, HopMUpoBaHUS
TPACKTOPUHU OOyICHHSI:

- XUMHS U3YyYaer ...

- Mousb — 310 ...

- XMMHY€ECKOE BEIMIECTBO — ATO ...

- [lepeuncnute OCHOBHBIE 3aKOHBI XUMUH.

- YKaxkuTe BaXKHEHIIne TEOPUH, COCTABIISIOLINE OCHOBY XUMUHU.

- U3 mepednciieHHbIX SBJICHUI BBIOEPUTE TO, KOTOPOE HENIb3s OTHECTU K XUMUUYECKHUM:
pacTBOpEHUE COJIM B BOJE; CBEPTHIBAHUE KPOBH; B3PbIB IMHAMUTA; pa3eiieHUEe N30TONOB ypaHa
¢ oMo tuddy3un.

- [Ipocreiimas (3mnupuyeckas) popMysia yKa3bIBaerT ...

- XMMHUYECKHM 3JIEMEHT XapaKTEePU3yeTCs

- [log HOpMaABHBIMH YCJIIOBUSIMU B XMMUU TIOJIPA3yMEBAIOTCS CIACAYIOIINE YUCIICHHBIC
3HAYCHHS TEMIEPATYPHI U JABICHUSA ...

- CKOJTbKO aTOMOB BOJOPOJIa COAEPKUTCS B 224 11 OyTaHa npu H.Y.?

- CKOJIbKO ¥ KaKHX dIeMEHTApPHBIX YaCTHIT 06pa3yloT aToM m3oTtoma propa °F?

- Onpenenvre KBAaHTOBbIE YHCIIA, ONMKCHIBAIOIINE COCTOSIHUE BAJIEHTHOTO JIEKTPOHA

aToMa BOJOpOJia B OCHOBHOM COCTOSTHUM.

- Onpenenvrte BaJeHTHOCTh U CTENIEHb OKUCIEHUS aTOMa a30Ta B MOJIEKYJIE€ a30THOM
KHUCIIOTBHI.

- UTo Takoe XMMHYECKasl CBA3b?

- Xumuueckas peakius 0053aTe’abHO COMPOBOXKIAECTCS BbIJEIIEHUEM HIIH TOTJIOIICHUEM
SHEpPTrUH, MOCKOJIbBKY ...

- [IpuBenute GpopMysnbl coeqMHEHUH, UMEIOIIHX: a) KOBAJICHTHYIO HEMOJSIPHYIO CBSI3b, 0)
KOBAJICHTHYIO MOJISIPHYIO CBSI3b, B) HOHHYIO CBSI3b, ) OJJHOBPEMEHHO MOHHBIE U KOBAJICHTHBIC
CBSI3H.

- [IpuBeauTe npumMepbl 3K30TEPMUIECKUX PEAKIUH.

- B xakux equHUIIAX U3MEPSAETCS CKOPOCTh XUMUYECKON peaKiiu?

- Ot kakux (akTOPOB 3aBUCUT CKOPOCTh XUMUYECKOU peakiuu?

- Kakue BemiecTBa Ha3bIBalOT KaTaiau3aTopamu?

- XUMHYECKUE PEaKIIMH, TPOTEKAIOIIME B TPOTHUBOIOIOKHBIX HAIIPABICHUSX,

Ha3bIBAIOTCA ...

- Kak npurorosurs 100 r 10% pactBopa caxapa?

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

- K cunpHbIM 571€KTpouTaM OTHOCSTCH ...

- BonHslii pacTBOp COIM UMEET IIETOYHYIO CpPeNly, €Clu COJib 00pa3oBaHa ...

- Kakue peakiiuu OTHOCAT K OKUCIUTEIbHO-BOCCTAHOBUTEILHBIM?

- K BayKHEWUIIUM OKHUCTUTENSM OTHOCATCS ...

- Ha xakue 1Ba TMIa MOKHO MOJIpa3eINTh BCE XUMUYECKHUE BellecTBa?

TecTtupoBanust mo teMe: CKOPOCTb XMMHYECKHX PeaKIHil 1 XMMHYECKOe PaBHOBECHE

Ilpumepnuii ounem mecmupoeanus

1 Vka3aTh MaremMaTHuyeCcKO€ BBIpa)KEHHE CKOPOCTU NPSAMON peaKLuu:

3Fe + 4H20 (r) < Fe304+4H:

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

3) v =k[H0]* 4) v = [Fe]’[H20]*% 5) v = k [Fe] [H207?

2. YkazaTh BbIpa)K€HUE KOHCTAHTHI PABHOBECHS PEAKLIUU

Fe;03 + 3CO « 2Fe + 3CO;

K= [Fe,0,][CO]? . 17
[Fe]2[cO,]*



(0,1 e — [FEPICO 3[c0,] | 3[co]
[coT?’ ) [Fe,0;][CO]?’ 3[co]’ 3[c0,]

3. Kak m3meHuUTCS KOHIEHTparusa Kaxaoro kommnoneHta B cucreme Nz + 3Hz «—  2NHzmpu
YBEIMYEHUH KOHIIEHTPAIMHU a30Ta.

1) K = HK = 5K =

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

4. Kak moBIHsCT MOBBINICHUC TaBICHHS Ha COCTOSHUE XUMHYECKOTO PABHOBECHS B CHCTEME:!
C+ H2O(map) «+ CO+Hy

1) paBHOBecHE CMECTHUTCS BIIPABO;

2) paBHOBECHE CMECTHUTCS BIICBO;

3) paBHOBECHE HE HAPYIIHUTCS.

5. Kak noBiusieT MOHMKEHNUE TEMITEPaTyphbl Ha COCTOSIHHE XUMUIECKOTO PABHOBECHUS B

cucteMe:2NO + O, < 2NOg; AH<0

1) paBHOBecHe HE HAPYIIUTCS;

2) paBHOBECHE CMECTHTCS BJIEBO;

3) paBHOBECHE CMECTHTCS BIIPABO.

Kpumepuu ouenxku mecma: npaBwibHbIX 0TBeTOB 90-100% - «oTimano», ot 80 % 10
90%-— «xopomoy», ot 60 % 1m0 80%— «yHOBIECTBOPUTEIIBHO», MeHbIIe 60 % - «HEYIOBICTBOPH-
TEIBHOY.

TecTupoBanust no reMe: OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PeAKIUH
Ilpumepnutit oGunem mecmuposanus
1. K xakoMy THIy peakiuii OTHOCUTCS JaHHAs peaKIus?
KOH+C12 — KClO3+ KC1 +H20
1) peakuus MEKMOJIEKYISIPHOTO OKUCIICHHS — BOCCTAHOBJICHUS,
2) peaxiys BHYTPUMOJICKYISPHOTO OKUCIICHHS — BOCCTAHOBJICHUS,
3) peakius AUCIPONOPIIMOHUPOBAHHUS.
2. ATOMBI KaKoro 3JIEMEHTa, U3MEHSS CTETIEHb OKUCIICHUS, OKUCIISITUCH B PEAKILIUU:
Pb(NOs3); — PbO + NO2 + O
1) cBunIa; 2) a30ta; 3) KUCIopoAa; 4) CBUHIIA U a30Ta; 5) a30Ta U KKCIOPOIa.
3. CKOIbKO 31eKTpoHOB oTaaeT o Cr** B peakiuu:
Cr® + Brz+ OH — CrOi™ + Br + H,0
1)1;2) 2;3) 3;4) 4, 5) 5.
4. CKOJIbKO MOJIEKYJI a30THOM KHCIIOTHI y4acTBYET B KAUeCTBE OKUCIUTEIIS B PEAKIUU:
FeS + HNOs — Fe(NOz)3+ S + NO + H20
1) 1; 2) 3; 3) 5; 4) 10; 5) 15.
5. B kakoii cpesie oCcyIIecTBIsSETCS peakius, MPOTEKAoIIas 0 CXeMe:
MnO2+ KC103+ ... - KoMnOs+ KC1 + ...
Kpumepuu oyenku mecma: npaBuibHbIX 0TBeTOB 90-100% - «oTinuHO», 0T 80 % 110
90%-— «xopomo», ot 60 % 10 80%— «yI0BIETBOPUTENBHO», MeHbIIe 60 % -
«HEYJIOBJIETBOPUTEIHHO

Konmponvnaa paboma sBnsercs oIHOW U3 cloXHBIX (popMm mpoBepku. KoHTposbHas
paboTa, Kak MpaBHJIO, COCTOUT U3 HEOOJBIIOr0 KOJIWYECTBA CPEAHUX IO TPYIHOCTH BOIPOCOB,
3aJa4u WK 3a/1aHui, TpeOYIOMMX MOUCKa 000CHOBAaHHOTO OTBeTa. Bo BpeMs NpOBEPKU U OLIEHKU
KOHTPOJIBHBIX MMUCHbMEHHBIX pabOT MPOBOJUTCS aHAINU3 PE3YyJbTATOB BHINOJIHEHUS, BBISBISIOTCS
TUIHYHBIE ONIMOKH, a TaKXKe MPUYMHBI UX nosiBieHus. KoHTpoabHast paboTa 3aHMMAaeT 4acTh
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y4eOHOTO 3aHATHS C pa300POM MPABUIIBHBIX PEIICHHU HA CIIEIYIOLIeM 3aHATHH.
[lepeueHb KOHTPOJIBHBIX PA0OT MPUBEAEH HUXKE.
Konmponvnasa pavoma 1. Ocrnoenvie nonamus u 3aKOHbl XUMUU
Ilpumepnulit 6unem Kk KOHMPONLHOIU padome

1. Beluncanre MOJISIpHYIO MacCy 3KBUBaJeHTa MeTaiia, eciau 0,2 I ero BBITECHWIN U3 KUCIIOThI
78 M1 Bogopoaa, usmepennoro npu 17 °C u gaBnennn 98642 Ila.
2. BpruucnuTh MOJISIPHYIO Maccy rasa, eciu macca 280 mut ero npu remneparype 21 °C u nasie-
aun 2.026-10° 11a pasra 0,65T.
3. I'me conmepsxkutcst 60bie Moiekyi: B 1 11 xiopa nipu 23 °C u gaBnennn 98 500 ITa unmu B 1 11
okcyaa yriepoaa npu 55 °C u nasnenun 10 600 ITa?

Konumponsnan paboma 2. Pacmeopul

Ilpumepnutii 6unem Kk KOHMPONLHOU padome
1  BpaucnuTh MOISIPHOCTH pacTBopa ¢ MaccoBoi moneit H2 SO4 15%, ITnotHocts 15% pac-
tBopa H2 SO4 paBHa 1,1 r/mi.
2 K 150r pacTBopa rupoKcu/Ia Kajaus ¢ MaccoBoi noJeit 6% mnodasumu 9 r KOH.
OmnpenenuTh MaCCOBYIO JIOJTIO IIEJIOYH B TIOJTY4€HHOM pacTBOpE.
3. Onpenenurs Maccy pacTBOpa MMAPOKCHIA KallMs ¢ MAacCoBOM oei 20 Y%, KOTOpyro He0O-
xonuMo mipudaBuTh kK 200 1. pacTtBopa ¢ maccoBoit gomneit 70%, utoosr mosryte50% pacTBop.
4. JInsa veritpamm3anuu 20 ma KOH notpe6oBanocs no6asuts 15 mut 0,3 H

Kpumepuu oyenku KOHTPOJIbHBIX pabOT:

— OILIEHKA ‘“3a4TEHO’’ BBICTABIIIETCS CTYJIEHTY, €CJIU OH IPaBUJIBHO IIPUMEHSET TEOPETH -
YecKHe TIOJIOKEHHS Kypca NP PEIICHHH NMPaKTHIECKUX BOTIPOCOB M 3a]ad, BIaJeeT HEOOXO0Iu-
MBIMH HaBBIKAMH H ITPHEMaMH UX BBITIOJTHEHUS;

— OIICHKA “‘HE 3a4TEHO’ BBICTABJIAETCS CTYACHTY, €CJIM OH HE 3HAET 3HAYUTEJIbHON YacTh
IIPOrpaMMHOTO MaTepHasa, B paCUeTHON 4aCTH KOHTPOJIbHOW pabOThI IOMYCKAET CYLIECTBEHHBIE
OImMOKH, 3aTPYAHACTCS OOBSICHUTh PACUETHYIO 4YacTh, a TaKKE HEYBEPEHHO, C OOJBIIMMH 3a-
TPYAHEHUSMHU BBINOJIHSET 3aJaHUs WM HE CIPABIIAETCS ¢ HUMH CAMOCTOSITENIBHO.

[TnanupyemMbiMu (pOopMOI TEKYIIEro KOHTPOJIS 3HAHWU CTYJIEHTOB IO paszeiaM JUCIIH-
IUTMHBI, U3y4aeMbIM BO 2 CEMECTpe, SIBJISIETCS YCTHBIM OMpOC Ha JIa0OpaTOPHBIX 3aHATHUSX IO
TEOPUM METOJa aHalIM3a, UCIOJIb3YEMOro B JIAOOPATOPHOM MPAKTUKYME, U OCOOEHHOCTSIM BbI-
MOJIHAEMO TabopaTOpHON pabOThI, a TAKXKE PEHTHHIOBBIE KOHTPOJIbHbBIE PAOOTHI.

IIpumepHbIii NepeyeHb BONMPOCOB N0 TEOPUH METOa AHAJIN3A, HCIO0JIL3YEMOr0 B Jia-
0OpPAaTOPHOM NPAKTUKYME, U 0COOEHHOCTAM BbINIOJIHSIEMOM J1a00paTOPHOi padoThI:

1. UYro Takoe nmepBUYHbIE cTaHIapTHBIE BelecTBa? Kakue TpeGoBaHMs K HUM NPEABSABIAIOTCA?

2. HazoBuTe OCHOBHBIE CIIOCOOBI MPUTOTOBJICHUS CTAHIAPTHBIX PACTBOPOB.

3. Kaxkue pacTBOpbI Ha3bIBAIOTCS BTOPUYHBIMU cTaHAapTHRIMU? KakuM 00pa3oM ycTaHaBiIHBa-
10T UX TOYHYIO KOHIIEHTpau0?

4. JlaiiTe ompe/elieHne CIeAYIOIINM OHITUAM: TUTP PacTBOPA; IKBUBAJICHT BEIIECTBA; (haKkTop
SKBHUBAJIIEHTHOCTH; MOJIIpHAs KOHILIEHTPALMsI; MOJIIpHAs KOHIICHTpAIUs SKBUBAJICHTA; Mac-
coBas nost. [IpuBenute hopMysbl, CBA3bIBAIOIINE ITH MOHSATHSI.

5. B yem 3akirouaeTcs CyTh METOJIa KHCIIOTHO-OCHOBHOTO TUTpoBaHus? Kakue peakuuu Jiexar
B OCHOBE 3TOr0 Metona? TpeGoBaHUS K peakiusM B METO/I€ KUCIOTHO-OCHOBHOTO TUTPOBA-
HUSL.

6. Kaxkue BemecTBa MOXHO MPUMEHSTh B METO/I€ KUCJIOTHO-OCHOBHOTO TUTPOBAHHUS B KAUECTBE
tutpanta? TpeboBaHus.

7. C IOMOIIBIO KaKUX CTAHAAPTHBIX BEIIECTB MOKHO CTaHIAPTU3UPOBATH KUCIOTHI, OCHOBA-
HUs?

8. Kaxk onpenenuTs Ha MpakTUKe MOMEHT OKOHYAHUS TUTPOBaHUS? YKa3aTh €ro Ha KPUBOH
TUTPOBAHUSL.

9. MHaukatopsl B METOJIE KUCIIOTHO-OCHOBHOTO THTPOBAaHUS: TPEOOBaHUS, 0COOEHHOCTH CTPO-
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€HHsI, OT Yer0o 3aBUCUT U3MEHEHHE OKPACKH M KaK 3TO MOXHO 00bAcHUTH? [IpumMepsl

10. Kak BbIOpaTh MHAUKATOP 51 KOHKPETHOTO TUTPOBAHUSA?

11. TIpencraBuTh BUA KPUBBIX TUTPOBAHUS CHIIBHBIX U CJIAOBIX KUCIOT U OCHOBaHUHN. YKa3aTh
TOYKY SKBUBAJIEHTHOCTH.

12. Tlo xakOoMy 3aKOHY IPOBOJUTCS pacyeT pe3yibTaToB TUTpoBaHua? OOBSICHUTH HA IPUMEpPE
1a00paTOPHOH pabOTHI.

13. Ha uem oCHOBaH METO/1 MOJIEKYJIAPHON CHEKTPOCKONUH B BUAMMOM 1 YD 001acTsIX CrieKTpa.

14. B3aumopeiicTBrE BEIIECTBA C AEKTPOMArHUTHBIM U3JlydeHUEM B Bugumoi u Y® obnactsx
CIIEKTpa.

15. OcHOBHO 3aKOH MOTJIOLIEHUS 3JIEKTPOMAarHUTHOTO U3Iy4eHUs. MoJIIpHbIA KOAPPUIUEHT
CBETOTOIJIOIIEHUS

16. CriekTp MOTJIOIIEHUS! 1 OCHOBHBIE (JOPMBI €TI0 MPEICTABICHHS.

17. JlaiiTe onpeneneHrne ONTUYECKOM TUIOTHOCTH, MPOTTYCKAHHUS.

18. Cxema ®3OKa. JlerekTopsl. CriocoObI MOHOXPOMATH3AIUH H3TydeHUs. KakoB MPUHIMIT 101-
60opa cBeTo(UIBTPOB IPU MPOBEACHUH (POTOMETPHUUECKUX U3MEPEHUI?

19. OcHOBHBIC OTIINYHS CIIEKTPO(POTOMETPOB OT (POTOITEKTPOKOJIOPUMETPOB.

20. Crioco0OplI mepexo/1a OT aHAJTUTUYECKOTO CHTHAJIA K KOHIIEHTPAIIMH B METO/I€ MOJIEKYIISIPHOM
CHEKTPOCKONUU B BUANMON 1 Y P 001acTax CeKTpa.

21. Ha yeM OCHOBAaHBI AIEKTPOXUMHUYECKHE METOIBI aHATTN3A.

22. CymHOCTh METO/Ia TOTEHITHOMETPHH.

23. YeM OTIAHYAIOTCS AIIEKTPOIBI CPABHEHHS OT U3MEPUTEIFHBIX 3JIEKTPOJIOB?

24, OnuImuTe TPUHITAT padOTHI XJIOPCEPEOPSHOTO IIEKTPOIA.

25. TIpuHIUTT TeWCTBUS METANTUIECCKHIX DIIEKTPOJIOB.

26. NoucenextuBHbBIC MEKTPOIbI? CTEKIHHBIN d5ekTpoa. Onpenenenue pH.

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

28. TloteHumoMeTpruieckoe TUTpoBaHue. B kakux KoopJuHATaX MOKHO MOCTPOUTH KPUBYIO IO~
TEHIIUOMETPUUYECKOTO TUTPOBAHUS?

IIpyMepbl peHTUHIOBBIX KOHTPOJIbHBIX PadoT M0 KypCy
PeiiTuHroBasi KOHTpoJLHas padora Nel
1o reMe «Kuciomuo-ocnosnoe pagnosecue u KUC10MHO-0CHOBHOE MUMPOBAHUE

TUIIOBOU BAPYAHT
1 Cdopmynupyiite 3aKOH JEHCTBYIOUIUX Macc AJIsi PAaBHOBECHBIX CUCTEM. 3aNUIINTE KOHCTAH-
Thl PAaBHOBECHS JJI CJIEAYIOLIUX MPOLECCOB: nucconuanuu mypaBbuHOM kucinotel HCOOH +
H,0«<> HCOO™ + H30%; komnnekcoo6pazopanus Ag* + 35,037 Ag(S,Q3) °; (3 banna).
2. YkaxuTe OCHOBHbBIE TIOJIOKEHUS MpoToauTHUecKoi Teopun bpéucrena-Jloypu. Paccunraiite
pH pactBopa, B kotopom coaepxkurcsa 0,1 M HCOOH u 0,25 M HCOONa (KaHCOOH =1,8-10

Y (5 6annos)
3. Ompenenute (HakTop SKBUBAJICHTHOCTH U MOJISIPHYIO MAacCy KBHUBAJICHTa KUCIIOTHI B PEaK-
un: HoSO3z+ 2KOH=K>S03 + 2H,0 (2 6anna)
4. Yro Takoe MepBUYHBIE CTaHIApTHBIE pacTBOpbI? Kakue TpeOoBaHMs K HUM MPEIbSBISIOTCS?
HazoBute ocHOBHBIE CMOCOOBI MPUTOTOBJICHUS CTaHIAPTHBIX pacTBOpoB.B mepHoii konbe Ha
500,0 M pactBopunu 1,4356 r maeneBoil kuciotel (H2C204-2H20). Onpenenure MOISPHYIO
KOHIIEHTPAIIMIO, MOJISIPHYIO KOHIIEHTPALIMIO SKBUBAJIICHTA U TUTP MOJIYYEHHOTO pacTBopa (J bai-
7108).

PeiiTuHroBasi KOHTpOJIbHAasA padora Ne2
10 TeMe «OKuca1umenbHo-60CCMan08UMENbHOE U KOMNIAEKCOHOMEMPUUECKOe MUMPOBAHUE

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

2. IlepmaHraHaTroMeTpHsi; ypaBHEHUS, JISKAIINE B OCHOBE MCIIOJIb30BAaHUS NIEpMaHraHaTa Kajus
B KauecTBe okuciuutens. Ilpurorosnenue, xpanenue u crangaprusanus pactsopa KMnOg. [pu-
YiHbI U3MeHEHUs TUTpa pactBopa KMnOs. [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. MeTtaioXpoMHBIE HHAUKATOPEL. MeXxaHu3M UX AeHCTBUS, TpeOOBaHUs K MHANKaTopam. [lpu-
BE/IUTE MIPUMEPBI METAITIOXPOMHBIX HHIUKATOPOB. (5 6an108)

PeiiTunroBasi KoHTpoJbHas padora Ne3
10 TeMe «DU3UKO-XUMUUYECKUe Memoobl AHANU3A
TUTTOBOW BAPUAHT
1 Ha yem ocHOBaH METOJI MOJIEKYJIIPHOM CIEKTPOCKONNH B BUAMMOMN U YD 06sacTsaxX criekrpa.
CriekTp MOTrJIONIEHUsI U OCHOBHBIE (POPMBI ero mnpezacraBieHus. OCHOBHOM 3aKOH IMOTJIONIEHUS
AJIEKTPOMArHUTHOTO W3IydeHus. [laiiTe ompeneneHue ONTUYECKOW IUIOTHOCTH, MPOMYCKaHUS.
Cxema ®DKa, ocHOBHBIE y311bl TprOopa. KakoB npuHuum noadopa cBeTopuIbTPOB MPH MPOBe-
neHuu Qgoromerpuueckux uzMepeHuit? CrnocoObl mepexoia OT aHAJIUTUYECKOTO CHUrHala K
KOHIICHTPAIIUU B METOJI€ MOJIEKYJISIPHON CIIEKTPOCKONMHUH B BUAUMON U Y® 00yacTax crekrpa.
(5 6annos)
2. Xpomarorpamma. Kakoit 0CHOBHOW TTapaMeTp MUCTIONB3YIOTCS TSl HISHTH()DUKAIINY BEIIECTB B
xpomatorpadun? HazoBuTe 0CHOBHBIE MapaMeTpbl, UCIOJIb3YEMbIE Ui KOJIMYECTBEHHBIX H3Me-
penuit B xpomatorpaduu. O0paboTka pe3ynbTaToB XxpoMmartorpaduyeckoro ananusa. (5 6anios)
3. TloTeHIIMOMETpPHYECKOE TUTPOBAHKE. B KaknX KOOpIMHATAX MOYKHO IMOCTPOUTH KPUBYIO TO-
TEHIIMOMETPUYECKOTO THUTPOBAHMS U KaK ONpeAeauTh 00beM B TOUKe SKBHBasieHTHOCTU? [lpu-
MEHEHHE METOJIa U €r0 IPEUMYIIECTBA. (5 6an108)

Kpumepuu oyenku peiimunzo6vix KOHmMpoavHvix paoom: 15-12 Ganios - «OTIHIHO,
11,5-8,5 — «xoporoy, 8-5 — «yIOBIETBOPUTEIBHOY», MEHBIIIE 5 - «HEYIAOBICTBOPUTEIHHO

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeAeHNsI MPOMEKYTOUYHOIH aTTeCcTAllNU.

dopmMaMM MPOMEKYTOYHOHN aTTECTAIMKU 10 AUCIUIUIMHE SBJISIOTCS B 1 ceMecTpe — 3a-
YET, BO 2 CEMECTPE — IK3aMEH.

Bonpocut k 3auemy:
1.CTexruoMeTpuIeCcKre 3aKOHbI XUMHUH UX POJIb B COBpEMEHHON XUMHH. [IpoOieMbl SKOIOTHH.
2.BoJiHOBBIE CBOMCTBA 3JIEKTPOHOB B aTroMe. [[yann3m 3J1eKTpoHa.
3. OCHOBBI KBAHTOBO-MEXaHUYECKOW TEOPUH CTPOEHHUS aTOMa.
4.KBaHTOBBIC UHClIa. ATOMHBIE S, P, d, f - opOuTam.
S5.IIpyuHIHAIIBI 3aMTOTHEHUE JIEKTPOHAMU aTOMHBIX OpOUTAJICH.
6. [lepuomnueckuii 3akoH. [lepuoauueckas cucrema anemenToB J[.M. MenneneeBa. Knaccudu-
Kalus 3JeMEHTOB (s-, p-, d-, f).
7. Xumnueckas cBa3b. [lonarue o metone BC u MO.
8. KoBanenTHas cBs3b. CBOICTBA BEIIECTB C KOBAJICHTHOM CBS3LIO.
9. MoHHas cBs3b. DNEKTPOOTPULIATEILHOCTD AIIEMEHTOB.
10.BonopoHas cBsI3b U €€ CBOWCTBA.
11. CBa3b B MeTaiuiax. CBOHCTBA BEMISCTB C METAINUECKOH CBI3BIO.
12.Tumnbl KpUCTATUIMUECKUX PEIIETOK U CBOMCTBA COCTUHEHUN.
12.30nHas Teopust. [IpoBOoJHUKN TOKA U JUDIIEKTPUKH.
13. TepmoauHamuueckue cucTeMbl. DyHKIIUN COCTOSHUS. DHTANBINSA, YHTPOIHS, BHYTPEHHSIS
SHEPrus — MapaMmeTpbl COCTOSHUS BemecTB. CTaHTapTHBIE TEPMOIMHAMUYECKHE TTapaMeTphl 00-
pa3oBaHUs BELIECTB.
14.T1lepBblii 3aKOH TEPMOIUHAMUKH.
15. Oueprerudeckue 3(hHeKThl XUMUYECKUX peakiuii. TepMoxuMudeckue ypaBHEeHUs. 3aKOH
I'ecca u ero ucnoJsib30BaHuE i1 TEPMOXUMHUECKUX PAaCUETOB.
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16.TTonsiTre 00 3uTponMU. DHTpoNUs (a3zoBoro nepexoaa. Bropoii 3akoH TepMOAMHAMUKY.
17.13006apHo-n30Tepmuueckuii motenuman (sueprus [ md6ca). Hanpasnenue nporekanus Xu-
MHYECKUX PEAKLUMA.

18. CkopocTh XMMHUYECKOW peakluu U (pakTOphl HA €€ BIHUAIONINE. 3aBUCUMOCTh CKOPOCTH pe-
aKIMK OT KOHLEHTpAMU. 3aKOH JIEHCTBYIOIIHUX Macc.

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

20.ITonsiTHe O TEOPUM AKTUBUPOBAHHOI'O KOMIUIEKCA. DHEPIHsl aKTUBALUHU.

21.I'oMoreHHBIN 1 reTeporeHHbIN katanu3. ABTokarainn3. epMeHTaTUBHBIN KaTalu3.

22. O6paTumble U HeOOpaTUMble peakluu. Xumuueckoe papHoBecue. [Ipunnun Jle-1llarensbe.
CwMmenienue paBHoBecHs. KoHcTanTa paBHOBeCHS U (DAaKTOPHI Ha €€ BIUSIONINE.

23. lucniepcHbie cUCTeMbI U uX Kinaccudukanus. [lonarust 00 uaeanbHbIX U peaibHBIX PACTBO-
pax.

24. Xummnueckas teopust pactBopos [[.1. Menzaeneea. Obuiue cBoiicTBa pacTBOPOB.

25. 3akonsl Payms.

26. OcmMmoc. 3akoH Bant-I'opda. Ocmoc B npupose. M3oTonnuyeckuit ko3pPuimeHt.

27 IlpencraBiaeHue 0 MEXaHU3ME AIEKTPOTUTHIECKOM AUCCOIMAIIMU B BOJIHBIX PACTBOPaX.
28.Crenenp aucconuanuy U (pakTopbl Ha ee Biustonre. 3akoH pazbasienust OcBaibia
29.KoncranTa nuccornuanuu U (akTopbl Ha €€ BIUSIOIINE.

30 Bona ee pons B ipupoe. Monnoe mpousseneHue Boasl. Bonopoansiii mokazatens ( PH )
pacTBopa.

31. BydepHsbie pacTBOPHI U BX CBOMCTBA. VX pob B ipupoe.

32. TIoHATHE O TEOPUH CHIILHBIX JJIEKTPOJUTOB. AKTUBHOCTH, KO3()(OUIIMEHT aKTUBHOCTH, HOH-
Hasi CHJIa pacTBOpa.

33. 'mnpomm3 coneit. HeoOpaTumerit tuposms. CTeneHb U KOHCTaHTa THAPoJn3a. BiausHue
TeMIlepaTypbl U pa30aBiIeHUs HAa CTENIEHb THAPOJIH3A.

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

36. DIIEKTPOXMMHUYECKHE CBOMCTBA pacTBOPOB. CTaHIAPTHBIN ICKTPOIHBIN MOTSHIMAT U (ak-
TOpBI HA HETO BiuAIONIME. Y paBHeHUE HepHera.

37. T'anpBanuueckuii snemenT. 3/ C rajbBaHHYECKOTO AJIEMEHTA.

38.271eKTpoau3 paciiaBa u BOJHOTO pacTBOpa COJIei.

39. O0uue cBoiicTBa METAIOB M HEMETAIIOB. XUMUYECKHE CBONUCTBA.

40. Yriepoa. XMMUYECKHE CBOMCTBA ITPOCTOrO BEIIECTBA U CBOMCTBA COCAMHEHUM yIriiepo/iac
KkuciopoioM. [lapHuKoBEIi 3P deKT.

41. Knaccuduxaiusi OpraHi4ecKux COeIMHEHUN. YTIeBOI0POIbI.

42 Kucnopoa. AmtotponHas Moaddukanys. XMUMHUUECKHE CBOKMCTBA. DKOJIOTHYECKUE TIPooIIe-
MBI.

43. [llenoynHble MeTaJIbl. XMMHUECKHE CBOMCTBA MTPOCTHIX BEIIECTB U UX COCIUHEHUH.

44 1llenoyHO3eMeNbHBIE 3JIeMEHThl. XUMUYECKUE CBOICTBA

45. CtpoeHue 1 HOMEHKJIaTypa KOMIUIEKCHBIX COeTuHEeHHH d-meMeHToB. XUMUYecKas CBS3b B
KOMILJIEKCHBIX COCTUHEHUSX.

46.Meton BC u Teopust KpUCTAJUTHUECKOTO TOJISt O TEOMETPUU U MAarHUTHBIX CBOMCTBAX KOM-
TJIEKCHBIX COSAMHEHU.

47.5IBneHue paauoaKkTUBHOCTU. Bupl paguoakTuBHOCTH. PagnoaktuBHbIe 21eMeHThI. CIocoObI
oOHapyXeHUs paAMOaKTUBHOCTH

48 I'eoxumuueckas KiacCU(pUKaIUs dIEMEHTOB

Kputepun onenkn:

OmneHka 3HaHMWI MO AMCUUIUIMHE Ha 3adere mpeanojaraer audepeHMpoBaHHbIA MO/ -
XOJ K CTYAEHTY, Y4€T €ro WHAMBUIYaJIbHBIX CIOCOOHOCTEH, CTENEHb YCBOGHUS U CHCTEMaTH3a-
IIUM 3HAHUHA yueOHOTO Kypca, YMEHHUs JleNlaTh J0Ka3aTelbHbIe BHIBOJIBI U 00001IeHNS, (OPMUPO-
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 3aHATHIA, aKTUBHOCTh IIPU YCTHBIX ONpOcax U
COJIEPKATEIBHOCTh YCTHBIX OTBETOB.

OneHka Onucanue
OTBET IIOJIHBIM U NPAaBWIbHBIA Ha OCHOBE U3yYEHHBIX TEOPUH, Ma-
3auTeHo TEepUaJl U3JI0KEH B ONPEACIEHHON JIOTMYECKON MOCIEN0BATEIBHO-

(ITPOJBUHYTBIA YPOBEHB) | CTH, IIPH 3TOM JIOITYCKAIOTCSI HECYIIECTBEHHBIE OITMOKU B OTBETAX
Ha TCOPETUUCCKHUEC BOIIPOCHI UJIM B PSHICHUH 3a4a4u, KOTOPbIC CTY-

JACHT MOJKCT UCIIPABUTD 110 YKA3AHUTIO IPCIIOAaBaTCIIA.

OTBET IOJIHBII, HO MPU 3TOM JIOIYIIEHA CYLLIECTBEHHAs OlIMOKa

3auTeHo WM OTBET HEIMOJHBIN, HECBSA3HBIM, YACTUYHO OCBOEHHBIE YMEHUS
(TOpOTOBEIN YPOBEHB) NPUMEHATH TCOPETUICCKHUEC 3HAHUS NIPHU PCIICHUH MPAKTHYCCKUX
npoOIeM.
OTBET OOHAPYKUBAET HE3HAHUE OCHOBHOIO COJIEpPKaHUs y4eOHOTO
He 3aureno Py Aep i
MaTepHuala.

Bonpocul k skzameny:
1 Anamutmdeckas XuMus Kak Hayka. Metonapl aHanmm3a. Meroauka aHaimsza. OCHOBHBIE CTa-
JTUU XUMUYECKOTO aHaJIH3a.
2 XWUMHUYeCKOe PaBHOBECHE B TOMOTEHHBIX CHCTeMax. 3aKOoH JeicTByromux Macc. Koncranra
paBHOBECHS: TEPMOJMHAMUYECKAs, peajdbHas W ycIoBHas. AKTUBHOCTh. KoadduimeHnt aktus-
HOCTHU. MoJIbHAs 10JI UOHA.
3 Turpumerpuyeckue METOJIBI aHaiu3a. TpeOoBaHHS K peakiusM B TUTpUMeTpuH. [lepBud-
Hble ¥ BTopuuHble cTanaapThl. [Ipumepsl. Ctanaaptuzanus. CriocoObl TUTPOBAHUS: TPAMOE, 00-
paTHOE U 3aMECTUTEIIBHOE.
4. Tlportomurnueckas teopusi bpencrena-Jloypu. OcHoBHBIE ee moJoxeHus. Kucmorel, ocHo-
BaHus U ambonuTel B Teopun bpencrena-Jloypu. ConpspkeHHas nmpotoiauTudeckas napa. Kon-
CTaHThI KUCIOTHOCTH U OCHOBHOCTH.
5 Peakmus aBTompoTonusa. Koncranra aBronpotonmsa. MonHOe npousBeneHue Boabl. Bogo-
POAHBIA Y THUIPOKCUIIBHBIN NTOKA3aTeln, CBSA3b MEX Ay HUMH. Kucible, mienoyHble, HEUTpaabHbIe
pactBopsl. Pacuer pH B pacTBOpax CUIBHBIX U CIA0bIX 3JIEKTPOIUTOB.
6. Ilonsarue o OydepHbix pacTtBopax. Mexanusm OydepHoro aeiictBus. bydepHas eMKOCTb.
[Tpumepsnr Oydepubix cuctem. Pacuer pH Oydepnoro pactBopa.
7. KucnotHo-ocHoBHOEe TUTpoBaHue. KprBas KHCIOTHO-OCHOBHOTO THTPOBAHHS, TOYKA IKBU-
BAJICHTHOCTH, CKa4OK TUTpoBaHMs. PakToOphl, BIMSIONIME HAa cKadoK. [IpakThueckoe mpumeHe-
HUE KMCJIOTHO-OCHOBHOI'O TUTPOBAHUSI.
8  Huaukatopsl, MpUMEHsEMbIE B METOJIE KHUCIOTHO-OCHOBHOTO THUTpoBaHHS. OCHOBHBIEC MO-
JIO’KEHUSI HOHHO-XPOMOGDOPHOI Teopun MHAMKATOpOB. MHTEpBaN mepexo/ia OKpacku KHCIOTHO-
OCHOBHOTO MHAUKaTopa, pT. Ha ueM ocHOBaH BbIOOP KHUCIOTHO-OCHOBHOTO MHAMKATOpa?
9. OxucnurenbHO-BOCCTaHOBUTENbHAS peakius. OKucIuTens U BoccTaHOBHUTENb. CTaHIapT-
HBI OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHBINA MOTEHUHMAT. Y CTPOWCTBO T'aJIbBAHUYECKOTO 3JIEMEHTA.
CraHapTHBIN BOJIOPOIHBIN 3JIEKTPO.
10. VYpaBuenue HepHucra. BiusHue MOHHOHN CUIIBI M KOHKYPUPYIOIIMX PEAKIMHA Ha BEIUYUHY
ANEKTPOIHOTO noTeHuuana. Bnusaue pH Ha BenMuuHy 37€KTpOAHOTO NOTEHIIMATIA.
11 KoHcTaHTa OKHUCIUTEIHbHO-BOCCTAHOBUTEIHLHOTO paBHOBECHs. PacueT KOHCTaHTHI paBHOBE-
CHsl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHOU peakiuu. YTo xapaktepusyer ee BenuunHa? Kak MoKHO
W3MEHUTH HAIlPaBJICHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu?
12 OxucnurenbHO-BOCCTAHOBUTENbHOE TUTpOBaHME. KpuBbie penokc-THUTpoBaHHs. DaKTOpPHI,
BIIMSIONINE HAa BEJIMYMHY CKayka Ha KPUBOW OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHOIO THUTPOBAHUSI.
Pacuer moTeHnuana B TOYKE HKBUBAJICHTHOCTH JUIsl OKHUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAK-
1005078
13 Munukatopsl, mpUMeHsEMbIe B OKUCIUTEIHHO-BOCCTAHOBUTEIHPHOM TUTpOBaHNH. Kiaccu-
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¢dukamys, TpeOOBaHUS K HHIUKATOPaM, MpUMephl. FIHTepBai nmepexo/ia OKpacku peroKc-
HMHJMKATOpOB, pT.

14, Tlepmanranarometpus. CyniHocts MeToza. IIpuroroBnenre, XxpaHeHUE U CTaHAAPTU3ALMS
pabouero pactBopa. [IpakTuueckoe UCIOIb30BaHHUE.

15 JluxpomaromeTpusi. YpaBHEHUE, JIexKallee B OCHOBE MeToa. [Ipurotosnenue pabouero
pacTBopa, MHAUKATOPbI. [Ipumenenune meroa.

16. KommexcooOpa3oBanue. [TonsTre 0 koMminekcooOpazoBaTee, TUraH/e, IpupoJie CBA3U B
KOMILIEKce. XeaT, BHYTPUKOMILJIEKCHOE COEIMHEHUE, IEHTaTHOCTD JINTaH/1a, KOOPANHAIIMOH-

Hoe unciio. GakTopsl, BIUSAIONIME HA YCTOWYMBOCTh KOMILJIEKCHOTO coeanHeHus. Koncranra
YCTOMYMBOCTH KOMIUICKCHBIX COSAMHEHUI: TEPMOJUHAMUYECKASI, peaibHasl U yCIOBHAsL.

17. Kommiekcomerpuueckoe tutpoBanue. /ITA. OcoOeHHOCTH B3aUMOJEHCTBUS METAJUIOB C
O/TA. Kpuasg KOMIIJIEKCOHOMETPUUECKOTO THUTpOBaHMs. PaKTOpbI, BIUSAIONINE HA BEIUYUHY
CKauyka Ha KPUBOM KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHUSI.

18 MHmukaTtophl B METOJIE KOMIUIEKCOHOMETPUIECKOTO TUTPOBaHUS. MeTauloXpOMHbBIE WH/IN-
KaTopbl. MexaHu3M HX JAEWUCTBUs, TpeOoBaHUS K HMHAUKaTopaM. [IpuBenuTe mpuMepbl Me-
TaJUIOXPOMHBIX MHAUKATOPOB.

19, TIpumeHeHUE KOMIUIEKCOHOMETPUIECKOTO THTPOBAHMS JJIsI ONIPEICIICHUS] KATHOHOB M aHHO-
HOB. KoMIiekcoHOMeTpruiecKoe ornpeiesieHne Kaibius U Maraus. OnpeneiaeHue KeCTKOCTH.

2. Knaccudukanusi (HU3HKO-XUMHUYECKHX METOJIOB. JMama3oH ompeenseMbIX COACpKaHHM.
[Ipenen obHapyxenus. M30upaTenbHOCTh, 9yBCTBUTEIBHOCTD aHadu3a MeToa U MeToIUKa aHa-
nu3a. AHanmTrdeckuii curHan. CrnocoObl mepexoaa OT aHAIUTUYECKOTO CUTHAa K KOHIIEHTpa-
LUU: TPAAyUPOBOYHBIN rpad UK, CTAaHIAPTHOM 100aBKH, OJJTHOTO 3TaJ0HA.

2l DeKTpOMarHWTHOE M3JIydeHue. B3anMoaelicTBHe BEIIECTBA C 3JICKTPOMArHUTHBIM H3ITyde-
HUeM B BUAUMON u Y@ obnacTsax crnekTpa. OCHOBHOW 3aKOH TOTJIONIEHUS AJIEKTPOMArHUTHOTO
u3nydeHus. Momsipuelii koaddunueHT cBeronornomenus. OnTuueckas MIOTHOCTh, MPOITYCKa-
Hue. CrekTp MoryioneHus: 1 OCHOBHbIE ()OPMBI €T0 MPeICTaBICHHUSL.

2. Metoa MOJEKYJISIPHOH CIIEKTPOCKONHH B BuauMont u Y@ obnactsax crnekrpa. Cxema ®OKa.
OcHoBHBIE Y3511 TIpHOOpa. OCHOBHBIE OTIUYHS CHEKTPOPOTOMETPOB OT (POTOIIEKTPOKOJIOPH-
MeTpoB. KadecTBeHHBII M KOJMYECTBEHHBIM aHanmu3. CrocoObl Mepexoaa OT aHAIUTHYECKOTO
CUTHaJIa K KOHIICHTPAIlMH B METOJIE MOJIEKYJIIPHOM CIEKTPOCKONuU B BuANMOU u Y@ obnactax
CIEKTpa.

23, AtomHO-aOcopOiuonHasi crnekTpockonus. PesonancHoe wu3znydenue. Cxema aTOMHO-
abcopOLMOHHOTO crieKTpoMeTpa. MICTOUHHUKHM pe30HAaHCHOTO M3TydeHHs (JlaMIla ¢ MOJIbIM KaTo-
JIOM U 0€33JIeKTPOIHAs JIaMI1a). ATOMH3aTOPbl, OCHOBHbIE MMPEUMYIIIECTBA AIIEKTPOTEPMHUUECKON
aTOMM3ALIMM 10 CPAaBHEHHUIO ¢ TuaMeHHOW. KonnuectBennsiii ananu3 B Meroge AAC. [Ipumene-
HUE METOJA.

24, AToMHO->MHCCHOHHAs crekTpockonus. [lodydeHue crnekTpoB ucmyckanus. MCTOYHHKHU
BO30yxkaeHus B Mmetoqe ADC, ux HazHadyeHue. [Iporecchl, mpoTeKaroue B ICTOYHUKE BO30YXK-
neunsa. KauecTBeHHBIN M KOJIMYECTBEHHBIA aHaiu3 B MmeTone ADC.

2. Pentreno-duyopecuentnolii ananus (POA). CymiHocts meroa. [lomydenne peHTreHOBCKO-
ro u3nydeHus: npoObl. KaduecTBeHHBIM U KOMUYECTBEHHBIN aHanu3 B MeToqie POA. Xapakrepu-
ctuka metoga POA, npumenenue.

2. DnexTpoxuMuueckue MeTonsl aHanuza [loTeHnuomerpus. M3mepenue moTeHmmana. Jiek-
TPOJIbI CPAaBHEHMSI U U3MEPHUTEIbHBIC dNEeKTPo bl [IpuHIIUI paboThl cepeOpsHOTO U XJIopceped-
PSAHOTrO 371eKTpo10B. oHCEeNneKTUBHBIE NIEKTPOIbl. CTEKISHHBIN 3JEKTPOI.

Z/. KonuuecTBEeHHBIH aHAINU3 B METOJE MpsSMOil moTeHIuoMeTpun. Y paBHeHue Hepacra. Cro-
coObl TIepexoia OT aHAIMTHYECKOTO CUTHAaNA K KOHIeHTpaiuu. [loTeHnnomMeTpuyeckoe TUTPO-
BaHue. KpuBasg moTeHIHOMETpUYECKOT0 TUTpoBaHUs? OmpeneneHrue TOYKUA SKBUBAJIEHTHOCTH.
[IpuMeHeHnne MeToja MOTEHIIMOMETPHUU.

28. Xpomatorpadus. CymHocTh Metona. Knaccudwukaiums xpomarorpaduveckux METOIOB.
Cxema xpomatorpada.

2. Xpomartorpamma. [TapameTpsl, UCmoNb3yeMble Al UACHTU(DUKALUYA BEIIECTB U JUTSl KOJIH-
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YeCTBEHHBIX U3MEpeHUl B xpomarorpaduu. OOpaboTka pe3ylbTaToB XpoMaTorpaduyeckoro
aHaIN3a.

0. TazoBas u xxuaKocTHas xpomarorpadus. [IpenmymiecTBa )KUAKOCTHON XpoMaTorpaduH me-
pen razoBoil. MonoOMenHas xpomarorpacgusi. [[pumeneHne MeTo10B.

3L Toukocnoitnas xpomarorpadus. Texuuka nposeaenus. [IpuHuun uneHTH(GUKAINT BEIIECTB
B MeTozie TCX. Uro takoe koapduuneHT Rf? OT kakux GpakTopoB OH 3aBHCHUT?

32 Ot6op mpob. [Ipodonoaroroska. OCHOBHBIC 3TAIBI MTOATOTOBKH MTPOO K UCTIHITAHUSIM: BbI-
CYIIMBaHUE, pa3jioxenue npoo. CraBienue u pacTBoperue. PactBopurenu.

3B Anamuz muHepana. OCHOBHBIE CTAaJMHM XMMHUYECKOTO aHalM3a MuHepana. Beibop merona
aHanu3a. [IpsiMble 1 HenpsiMble METOAbl aHANIM3a. KaueCTBEHHBINM M KOJIWYECTBEHHBIN aHAJIM3.
OO0paboTka pe3yabTaTOB aHAJIN3A: HCKIIOUYECHUE TPOMAX0OB U pPacueT JOBEPUTEIHLHOTO HHTEPBA-
Ja.

Kputepuu onenkn:

OneHka 3HaHMM MO AMCUMIUIMHE HAa 3K3aMeHe mpenmnosaraeT auddepeHmpoBaHHbIMI
MOAXOJT K CTYyJEHTY, Y4eT €ro MHAMBHUIYaJbHBIX CIIOCOOHOCTEH, CTENEHb YCBOEHUS U CHUCTEMa-
TU3allMM 3HaHUN y4eOHOro Kypca, yMEHUs JienaTh JoKa3aTelbHble BHIBOABI U 000011eH s, (op-
MHPOBAaHUSI KOMIIETEHTHOCTEH.

OneHuBaeTcsi He TOJIBKO INIyOMHA MOHMMAHUS OCHOBHBIX pa3zefioB y4eOHOM AUCLUILIN-
HbI, HO U MOCEIIaeMOCTb JIEKIIMH U JJaOOpaTOPHBIX 3aHATUH, aKTUBHOCTb IIPU YCTHBIX ONPOCax U
COJIEP’KaTEIbHOCTh YCTHBIX OTBETOB.

[IIkayia oneHnBaHUA Kpurepuu oneHkn
OcBoeHBI TEOPETHYECKHUE OCHOBBI IMCIUILINH, HEOOXOAUMBIE NS
«OTaM4HO» (opMHUpPOBaHUS KOMIIETCHIIMH. YMEET BBINOIHAT HEOOXOJMMbIE
pacueTsl
JleMOHCTpHUPYIOTCsl COPMHUPOBAHHBIE, HO COJEPKAINE OTIEIIb-
«Xopomo» HbI€ TIPOOEIIbI 3HAHUS TEOPETUUECKUX OCHOB M 3aKOHOB. Y MEHUE

BBITIOJTHATH PAacUYeThl C HE3HAYUTEIbHBIMH OIIMOKaMHU.
@parMeHTapHOE 3HAHME OCHOBHBIX pasnesioB xumuu. Hepocta-
TOYHbIC HABBIKM B BBITIOJIHEHUH XMUMHUYECKHUX DPACUETHBIX 3ajau:
«Y IOBJICTBOPUTEIBLHO» | CTYACHT MMEET HEKOTOpbIe MPEJCTABICHUS O CHOCO0axX BBIpaXKe-
HUSl KOHIEHTPAllMU PAcTBOPOB, 3HAET OTAEIbHBbIE (HOPMYIBI IS
pacdeToB, HO IPUMEHUTH UX IS PEIICHUs 3a]]a4 HE MOXKET.

OTtcyTcTBUE 3HAHUI TEOPETUYECKUX OCHOB JUCLMILIUHBI, HEOOXO-
«HeynoBneTBopuTenbHO» | IUMBIX A7 GopMupoBaHusi KomrereHIud. OTCYTCTBUE YMEHUI
BBITIOJTHSATH PacyeThl

OneHouHble CpeACTBa JUIl MHBAJIUIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3]I0pO-
Bbsl BBIOMPAIOTCS C yYETOM MX MHIUBUAYATIbHBIX ICUXOPU3UIECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJIMJAM U JIULAM C OFPaHUYEHHBIMH BO3MOKHOCTSIMU 3/10PO-
Bbs [IPEOCTABIIAETCS JIOTIOJIHUTEIBLHOE BpeMs 1l OATOTOBKU OTBETA HAa SK3aMEHE;

— IIpU IPOBEAECHUH NPOLIETYPhl OLEHUBAHUS PE3yIbTaTOB OOYyYEHUs MHBAIUAOB U JIUI] C
OTPaHUYEHHBIMH BO3MOXHOCTSMHU 370POBbs MPELyCMAaTPUBAETCS UCIIOJIb30BAHME TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX UHIUBUAYAIbHBIMU OCOOCHHOCTIIMU;

— IIpU HEOOXOAUMOCTH [yl 00yUaIOIIHUXCA C OTPAaHUUYEHHBIMU BO3MOXXHOCTSIMU 370POBbS
U MHBAJIHUJOB IpOLEaAypa OLEHUBAHUS PE3yJIbTaTOB OOYYEHHUS MO JUCLMILIMHE MOXET IpPOBO-
JUTHCSI B HECKOJIBKO 3TaIlOB.

IIpouenypa oueHUBaHMS PE3YJIbTATOB OOYyUEHHs] MHBAJIHMJIOB M JIUI C OTPaHUYCHHBIMH
BO3MOJKHOCTSIMH 3JI0POBbsI M0 JAMCHUIUIMHE (MOJIYIIO) MpeAycMaTpHBaeT NpPeoCTaBlIeHHE WH-
¢dopmanmu B popmax, aJalTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbsI M BOCHPUATHUS HHPOpMA-
LUH:

JUist U1 ¢ HapyIIEeHUSIMU 3PSHHUSL:
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— B MIe4aTHOH hopMe yBEIIMYEHHBIM HIPUPTOM,

— B (hopMe IEKTPOHHOTO IOKYMEHTA.

JLis AL ¢ HapylIeHUsIMU CiIyXa:

— B meyatHoi (opwme,

— B (hopMe IEKTPOHHOTO JOKYMEHTA.

JUi1st U1 ¢ HapyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:
— B meyatHoi gopwme,

— B (hopMe IIeKTPOHHOTO TOKYMEHTA.

JlaHHbI TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHMHIE€HTa 00Y-
YarOIIMUXCS.

5. IlepevyeHb OCHOBHOM M JONMOJTHHUTEILHON YUeOHOM JTUTEPaTypPbl, HEOOX0AUMOH
JJIs1 OCBOEHMS U CHUIIIMHBI (MOIYJIAA).
5.1 OcHoBHasi iUTEpaTypa:

1. T'nunaka H.JIL., O6mias xumus [DIeKTpoHHBIN pecype] : B 2-X T. : YIeOHHK TSI
akageMmuueckoro Oaxanaspuata . T. 1/ H. JI. I'munka ; mox pex. B. A. IlonkoBa, 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'muaka H. JI.,00m1ast xumust [ DIeKTpOHHBIN pecypc] : B 2-X T. : YICOHHUK IS
akagemudeckoro OakamaBpuara . T. 2 / H. JI. I'nunka ; mox pen. B. A. TlonkoBa, A. B.
babkoga. - 20-e u3n., mepepad. u noir. - Mocksa : FOpaiit, 2018. - 379 c. - Pexwum momycka:_
https://biblio-online.ru/book/EBE718FD-189B-494E-A633-DCA7F607FCC9

3. bBapbanar, FO.A. OCHOBBI aHAIUTHYECKOW XUMHUU: PAKTUIECKOE PYKOBOJICTBO
[DnexTponnbIii pecypc] : pykoBoacTBo / FO.A. bapbanat, A.B. I'apmami, O.B. Monorapoga,
E.A. Ocunoga ; nox pex. 3onotosa FO.A., lllexoBuosoii T.H., Ockonka K.B.. — DnektpoH.
naH. — Mocksa : M3gatensctBo "JlabopaTopus 3Hanwuit", 2017. — 465 c. — Pexum
nocryna: https://e.lanbook.com/book/97410

5.2 JlonoTHUTeIbHASI JIUTEPaTypa:

1. Tlpecc, U.A. OcHoBBI 001ICH XUMUH [ DIIEKTPOHHBIN pecypce] : yueOHoe ocodue / M.A.
[Ipecc. — Dnektpon. nan. — Cankr-IlerepOypr : Jlanb, 2012. — 496 c.

Pexxum nocryna: https://e.lanbook.com/book/4035

2. OCHOBBI aHATUTHYECKOW XUMUHU: YIeOHUK 117151 cTyaeHToB By3oB B 2 T. T. 1/ [T. A.
Bonbemosa u ap.]; mox. pea. FO. A. 3omoToBa. - 6-u3., nepepad. u gom. - Mocksa:
Axanemus, 2014. - 391 c.

3. OCHOBBI aHAJTUTUYECKON XMMMHU: y4eOHUK /71 cTyneHTOoB By30B B 2 T. T. 2/ [H. B. Anos
u ap.]; mox pexn. FO. A. 3on0ToBa. - 6-¢ 3., nepepad. u gon. - MockBa: AkageMusl,
2014. - 410c.

4. OOBeKThI OKpYKaIOIIEH Cpe/ibl U UX aHATUTUYECKUN KOHTPOJIb: yueOHOe ocoOue st
CTyIeHTOB BYy30B B 2KkH. KH.1 O0beKkThI okpyKatomieit cpeasl. Metoasl ot0opa u
MOATOTOBKH MPp0o0. MeToabl pa3enenus U KoHIeHTpupoBanus / nox pen. T.H.
HlexoBroBoiil. — Mock. I'oc. yu-T um. M.B. JlomonocoBa; Kybanckuii roc.yH-T. —
Kpacnomap: Apt-Ocuc, 2007. — 348 c.

5. OOBEKTHI OKpYXKAIOIIEH cpeibl M MX aHAIUTUYECKHI KOHTPOIIb: yueOHoe nocobue ass
CTYIEHTOB BY30B B 2KH. KH.2 MeTo/1p1 aHann3a 00beKTOB OKPYKAIOIIEH cpeibl / o]
pen. T.H. IllexoBuoBoit. — Mock. 'oc. yH-T um. M.B. JlomoHnocoBa; KybaHnckwuii roc. yH-
T. —Kpacnonap: Apt- Oduc, 2007. — 380 c.

J171s1 OCBO€HMSI IUCLIMIUIMHBI HHBAJTUAAMU U JIMLIAMUA C OTPAHUYEHHBIMU BO3MOKHOCTSIMU
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/EBE718FD-189B-494E-A633-DCA7F607FCC9
https://e.lanbook.com/book/97410
https://e.lanbook.com/book/4035

5.3. llepuoguyeckue U3IaAHUSA:

«"eonorus ety u raza», «l'eoxumusy, «l'eoskomnorusy, «KypHan NpUKIATHONW XH-
MHUN», «3aBoJcKas jaboparopus. JluarHoctuka MarepuanoBy», «POCCUMCKUN XUMUYECKUM Kyp-
Ha», «XUMHS U KU3HL- X XI BEK».

6. Ilepeyenn pecypcoB HH(GOPMANHOHHO-TEJEKOMMYHHKAIMOHHO# ceTn «UHTEp-
HET», B TOM 4HCJIe COBPeMeHHbIe MPo(ecCHOHAIbHbIE 0a3bl JAHHBIX U WH(OPMAIMOHHBIE
CIPaBOYHbIE CHCTEMbI HEOOXOTUMBIX /IJIsl 0CBOEHHUSI THCIHILIHHBI (MOIYJIsA).
1. Tlopran oTkpeITEIX NaHHBIX Poccuiickoit denepanun https://data.gov.ru
2. baza nannbix Hayunoii sanexrponnsiii 6ubimorexu eLIBRARY.RU https://elibrary.ru/
3. bBa3sl JaHHBIX M aHAIMTUYECKUE MyOJIMKAIUN «YHUBEPCUTETCKas HH(OpMaIMOHHAs
cuctema POCCHS» https://uisrussia.msu.ru/
XUMHYECKUI KaTaJor: XuMudeckue pecypebl Pynera http://www.ximicat.com/
[Topran (hyHIaMEHTaJIbHOTO XUMHUYECKOro o0pa3oBanus Poccnu
http://www.chemnet.ru
6. XuMHK: CaliT 0 XUMHUH [T XUMUKOB http://www.xumuk.ru/
Xumudeckuit cepsep http://www.Himhelp.ru
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7. Meroanueckue YKa3aHUsl I OOYYAKOIIHUXCH IO OCBOEHUIO THCHMIJIMHBI
(Moay.Jsi).

Teopernueckre 3HaHUSA 10 OCHOBHBIM paszfenaM Kypca “Xumusa’ CTYyACHTHI
MPUOOPETAIOT HA JIEKIHIX U TJaOOPATOPHBIX 3aHATHAX, 3aKPEIUISIOT M PACIIUPSIOT BO BpeMs
CaMOCTOSITEIHHOU PaOOTHI.

J1J1 BBIIOJTHEHUS] CAMOCTOSITEIbHOM PabOThl CTYACHTHI HCIOIb3YIOTCS:

e Meroanueckue yka3zaHus 10 OPraHU3allu CaMOCTOSITEIbHOM pabOThl CTYIEHTOB,
YTBEPKJICHHBIE Kadeapoit aHATUTHIeCKOW XuMuu, TpoTokoa Ne 9 ot 7.06.2017 r

e Meronuueckne peKOMEHIAIIMA K OpTaHW3allid ayAUTOPHOH W BHEAYIUTOPHOU (CaMOCTOSTEILHOM)

paboTHI CTYASHTOB: MeToAnueckue ykasanus / coct. T.IT. Cropoxenko, I1.B. ITounnok, A.B. becnianos,
H.B. Jlo3a - Kpacuomap: Ky6auckwuii roc.ya-T, 2018, 89c¢.

¢ Kysnenona C.JI., Cropoxxenko T.II../ JJabopaTopHbIil TPaKTUKYM 110 Kypcy XUMUs
(mns crynentoB HanpaiieHust moarotoBku-05.03.01-I"eonorus), yreepkaeHubIe
Kadenpoii oomeit, Heopranwdeckor xumun 1 UBTBX, mporokon Ne 7 ot 22.06.2017 T,

B KOTOpPBIX MIPEJCTABICHBl METOJUYECKHE PEKOMEHJAllMM IO pEeIIeHUI0 3ajad,
Pa3HOYpPOBHEBBIEC BOMPOCHI U YIIPAKHEHUS, IPOOJIEMHBIE 3a/IaHus, 1TaOopaTOpHbIE PAOOTHI.

VYceneniHoe 0CBOGHHE TMCUUILIMHBI MPEIIO0JIaraeT aKTUBHOE, TBOPUECKOE y4acTHE CTY-
JICHTa MyTeM IIJITaHOMEPHOM, TOBCETHEBHOM pabOTHI.
Camocmosamenvnaa  padboma TPOBOJUTCS C  LEIbIO  3aKPEIUICHUS U
CUCTEMAaTH3AIUU TCOPETUUCCKUX 3HAHUH, (POPMUPOBAHUS TPAKTUUECKUX HABBIKOB.
CamocrosTenbHas paboTa BKIFOYACT:
e MnpopaboTKa U MOBTOPEHUE JEKIIMOHHOTO MaTepuana, MaTepuaa
y4eOHOI M Hay4HOI IuTepaTyphl;
® [IOJTrOTOBKA K JIAOOPATOPHBIM 3aHATHUSM;
e BBINOJIHEHNE UHAUBUIyabHBIX 33JaHUIi (ITOATOTOBKA K PEIICHUIO 33/1a4 U
TECTOB.)
® [I0JrOTOBKA K TEKYIIEMY KOHTPOJIIO.
Paboma ¢ 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 BKIIIOYAIOTCS: YIeOHUKH KOHCIIEKTHI JICKIIUH B IIEYaTHOM WITH

QJICKTPOHHOM BHAX; TECThI U 3a/laHUS 110 OTACIIbHBIM TEMaM Jnekiuii. Ha nekuusax marorcs
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CUCTCMATHU3UPOBAHHBIC OCHOBBI 3HaHI/II71, n3j1araroTcCs rjiaBHbIC Hp06JIeMBI COOTBCTCTBYIOLINX
PasaciioB XUMUH, pa3BUBACTCS TBOPUYCCKOC MBIIIIJICHUEC CTYACHTOB U OIIPCACIIACTCA IIporpaMmma

MPAKTUYECKUX U BHEAYAUTOPHON CaMOCTOATEIBHON PabOTHI.

ITpocMOTpeTh KOHCIIEKT HEOOXOJMMO Cpa3y MOCIe 3aHATUH, OTMETUTh MaTepuall KOH-
CIIEKTA JIEKIIMI, KOTOPBIM BBI3BIBAECT 3aTPyAHEHUS U1l MOHUMaHUA. [[onbITaThCs HANTH OTBETHI
Ha 3aTPYAHUTEIbHBIE BOIIPOCHI, UCIIOJIB3YsI pEKOMEHAYyeM Yo uteparypy. Eciau camocrosiTens-
HO HE y/1aeTcs pa3o0parbes B MaTtepuaie, chopMyIHpOBaTh BOIIPOCHI M OOPaTHTHCS 32
MOMOIIIBIO K MTPETIOIaBATeIN0 Ha KOHCYJIbTAIIMH WK OJVKaWIIen JIeKIHH.

PerynsipHo oTBOAUTH BpeMs JJIs NOBTOPEHMSI IPOUJEHHOTO MaTepuaa, IpoBepsis CBOU
3HaHUS, YMEHUS M HABBIKU 110 KOHTPOJIBHBIM BOIIPOCAM.

Iloozomoexa Kk 1abopamopHvim padomam.

Jlabopamopuvie 3anamusi — COCTaBHasg 4acThb y4eOHOIO Ipoliecca, IpymnoBas ¢gopma
yueOHBIX 3aHATUH, HAIIPABJIEHHAs HA Pa3BUTUE CaMOCTOSITEIbHOCTH YUYalllUXcs U MPUOOpETeHne
YMEHUH ¥ HaBBIKOB OKCIEPUMEHTAIBHOM pabOThl, MO3BOJISIIOIIMX CTYAEHTAM pPa3BUTh
po(ecCHOHAIbHYI0 KOMIIETEHTHOCTh, IPUMEHUTh HA MPAKTUKE IOJIyYEHHBIE TEOPETUUYECKUE
3HAHMUSL.

BoinosHeHnue 11abopaTopHbIX pabOT CTYyAEHTaMH JOJKHO YAOBIETBOPATH CIETYIOIIUM
TpeOOBaHUSAM:

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

* coOnroaaTh JO3UPOBKY PEAKTHBOB U MIpaBmUiia pabOThI C HUMH;

*  yMeTb cobupaTh NpUOOPHI O PUCYHKAM (CXemMaM) U MPaBWIbHO paboTaTh C HUMU;

*  HEYKOCHHMTEJIHHO BBIMOJIHATH MpaBWJIa TEXHUKH O€30MacHOCTH TMpH OOpalieHUuH C
00opyIoBaHUEM, TPHOOPAMU U PEAKTUBAMHU;

e rpamMOTHO O(OPMIISITH OTYET O MPOBEACHHON IKCIIEPUMEHTANIbHOM padboTe

B xome caMomoAarotoBku K Ja0OpaTOPHBIM 3aHSTHUSM CTYACHT JOJDKEH H3y4YHTh
COOTBETCTBYIOIIMI pa3fien ydeOHHKa, KOHCTIEKT JEKIMA U OTHCcaHue jJabopaTopHOil paboTH B
y4eOHO-METOMIECKOM TIOCOOUH /ISl TaOOPATOPHBIX Pa0OT MO XUMHH.

Jlrobas nmabGoparopHas paboTa BKIIOYACT TUIYOOKYIO CaMOCTOSITEIBHYIHO MPOpPaOdOTKY
TEOPETHUYECKOTO MaTepualia, H3y4eHUEe METOIMK MPOBEICHHUS M IJIAHUPOBAHHUE SKCIICPUMEHTA,
OCBOCHHE W3MEPUTEIILHBIX CPEICTB, OOpPabOTKY H WHTEPHPETAIMIO SKCIEPUMEHTAIbHBIX
JTAHHBIX.

Ilepen mocenieHneM JabOPaTOPHUM  HEOOXOMUMO M3YyYHTh TEOPHIO  BOIIPOCA,
MPEIoIaraeMoro K HCCIIEIOBAHUIO, O3HAKOMHUTHCS C PYKOBOJCTBOM IO COOTBETCTBYIOIECH
paboTe U MOATrOTOBUTH IPOTOKOJI IPOBENIEHHS paOOThI, B KOTOPBIi 3aHOCUTCSL:

e Ha3BaHHUE paboTHI;
®  3arOTOBKH TAOJIUIL JIJIsl 3aII0JTHEHHS SKCIICPUMEHTAIbHBIMH JTAHHBIMH HAOJIFOICHHIA;

® ypaBHEHHUs XUMUYECKUX PEAKIMH MpeBpallleH i, KOTOpble OyayT OCYLIECTBICHBI IIPU
BBITMIOJTHEHUH 3KCIIEPUMEHTA;
® pacyeTHble (OPMYIIbI.
OdopmiieHue 0T4ETOB JOKHO MPOBOJUTHCS MOCIE OKOHYaHUS PabOThI B 1aOOPATOPUHL.
Otuer mo nabopaTOpHOl paboOTE CONEPKUT TEOPETUUYECKYID U SKCIHEPUMEHTATIbHYIO
4gacTb. B TeopeTnueckoil yacTH M3IararoTcs TEOPETUYECKUE OCHOBBI M3YyYaeMbIX XMMHUYECKHUX
IIpoLEeccOB. B JKCIEpUMEHTANBHOM 4YacTW MNPUBOIUTCS L€Nlb, HA3BaHUE U METOAMKA
BBITIOJTHEHUS] XUMUYECKOT0 onbITa. [Ipr He0OX0AMMOCTH MPUBOIATCS PAaCUEThl U COCTABIISIOTCS
ypaBHEHHUs XUMUYECKUX peakiuid. B koHIle kax10ro onbITa (GopMyarpyeTrcst BBIBOI.

JU1st HOArOTOBKH K 3aIlIUTE OTYETA M0 JTJAOOpaTOPHOH paboTe cieayeT MpoaHaIn3upOBaTh
9KCIEPUMEHTAJIbHBIE PE3YIBTATHI, COIIOCTABUTH UX C U3BECTHBIMU TEOPETHUECKUMU TOJIOKEHUAMU
WIN CIPAaBOYHBIMU JIAHHBIMHU, 0000LIUTH Pe3yabTaThl UCCIIEIOBAaHUN B BHJIE BBIBOJIOB 110 paboTe.

[Tpu 3amure naboparopHOi pabOTHI (cllaue OTYETa O €€ BHIMOJIHEHUH) CTYJICHT — JOJKEH
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yYMETb OOBSICHSATH LIENH, 3a/1a4H, X0 POBEACHUS PabOTHI, €€ pe3yabTaThl, CACTaHHBIC BEIBOJIBI, a
TaK)Xe OCHOBHBIE KOHCTPYKTHBHBIE 0COOCHHOCTH HCII0JIb3yeMOT0 00opynoBanus. B mpouecce

MIPOBEICHUS OIBITOB CTYJCHTHI PACIIUPSIIOT CBOM MPEICTABICHUS O BEIIECTBAX, UX CBOMCTRAX,
COBEPILECHCTBYIOT MPAKTHYECKUE YMEHHS

Iloozomogka Kk KOHMPOALHBIM padomam

KonTponpsHast paboTa BBITONHAETCS B (OpME MUCHMEHHOTO OTBETAa Ha BOIPOC 3aJaHUS
wi pemienus 3amaun. CojepikaHue MOJITrOTOBICHHOTO CTYACHTOM OTBETa Ha MOCTaBJICHHBIN
BONPOC JIOJDKHO TIOKa3aTh 3HAHHME AaBTOPOM Teopuu Bompoca. [IpakThueckue 3amaHus,
BBIHOCHUMBIE Ha KOHTPOJBHYIO paboOTy, COCTaBIIEHbl Ha OCHOBE YIPaXHEHUH H 3ajad,
BBITIOJTHSABIIMXCSL B TEUCHHE ceMecTpa. PeKOMeHIyeTcsl BEpHYThCS K OTHM YIPAKHEHHSIM WU
YTOYHUTh MX BBIOJIHEHWE IpU IOJIrOTOBKE K KOHTpOJIbHON pabore. Cienyer oOpaTuth
BHUMAaHHE Ha TO, YTO BBIMOJHIEMOE 3aJlaHHE JOJDKHO OBITH IMOAKPEIUIEHO OOBSICHEHHEM TOTO
WIA WHOTO TpeiyiaraeMoro pemeHus. [Ipy Hamuuuu BOMPOCOB, Tepea KOHTPOJIBHON paboTon
HE00X0IMMO MTPOKOHCYIBTHPOBATHCS C TIPETIOIABATEIIEM.

Iloozomogka k npomescymounoin ammecmayuu

K mpoMexxyTo4HO# aTTecTaliy CTyIeHT JO0IMyCKAeTCs TPU YCIOBUH BBITIOJTHEHUS y4e0-
HOTO IUIaHa:

e TIOCEIleHNe JIEKIHH;

e BBINOJIHEHUE U 0(hopMIIEHHE TaOOPATOPHBIX padoT;

®  BEHITNIOJTHEHUE MHMBHTyaTbHBIX 33JaHUH JITsI CAMOCTOSITEIIbHOM paboTHI;
e OTY€T U 3aIKTa Ja00PATOPHBIX 3AHATUH.

Bompocekl  ans  TOATOTOBKM K NMPOMEXKYTOYHOM — aTTECTAllMM  COCTABISIOTCS B
COOTBETCTBUHU C COACPKaHUEM JUCIHUILIMHBI «XUMUS», UMEIOTCS B pabodeld mporpamme H
BBIJIAIOTCS CTYJIEHTaM HE IO3/IHEe, YeM 3a MecdAl J0 OKOHYaHus ceMmectpa. IIpomexyrouHas
arrecTanus craércs mo OwiieraM, YTBEP:KJICHHBIM M IMOANMCAHHBIM 3aBEAYIOIIMM Ka(eIpoi.
IIpu moAroToBKe K MPOMEKYTOUHOM aTTecTalluu 00s13aTEIbHO HE TOJIBKO MOBTOPSTH JIEKIIUH, HO
U H3ydaThb MaTepual MO Y4eOHMKaM B COOTBETCTBUM C YKa3aHUSAMH, CAEIaHHBIMU
npernojaBaresieM Ha Jiekuusax. [loMmumo toro, cienyer BHUMATENbHO M3YYUTh U O(OPMIIEHHBIE
nabopaTopHbIC PabOTHI.

8. Ilepeuenb MHGPOPMAIMOHHBIX TEXHOJIOTHIi, HCIOJIb3yeMBbIX ITPH OCYIIECTBJICHHT
00pa30BaTeJILHOI0 NMPOLECCa MO AUCHUIINHE (MOYJII0).
8.1 IlepeyeHb HEOOXOAMMOI0 IPOrPAMMHOI0 0OeceYeHust
B npomiecce OCBOCHHS JUCIIMIUIMHBL  HCTIOJIB3YeTCs
CIIeyIOIee POrpaMMHOE OOeCIICUeHHE:
Microsoft Windows 8, 10; Microsoft Office Professional Plus
8.2 IlepeuyeHb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
1. Dnekrponnas 6ubnmmoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru
2. DnexTpoHHas 6ubnnoTeyHas cucrema «YHuBepcurerckas oubnuorexka ONLINE»
(http://www.biblioclub.ru);
3. DiextpoHHas OHOIMOTEUHAs cucTeMa u3aarenberBa «Jlanpy (http://e.lanbook.com/
4. DnextponHas Oubnuoreunas cucrema «tOpaiit» (http://www.biblio-online.ru/

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

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00OXoqUMAs ISl OCylIeCTBJIeHHs 00pa3oBa-
TeJbHOI'0 NPOIEecca N0 TUCHHUILINHE (MOIYJII0)

MaTepI/IaHBHO'TeXHI/I‘leCKOC obecrneueHue JAUCITUITITTMHBI

Ne Bup pabot
(MOy”Nsl) U OCHAIIIEHHOCTh

1 cemectp
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JleximoHHurIe
3aHATHUA

VYueOHast ayIuTOpHs I IPOBEICHUS 3aHATUH JIGKIIMOHHOTO THUIIA,
OCHAIIICHHAs! KOMIUIEKTOM y4eOHOI MeOeIbIo, MyIbTUMETUHHON
TEXHUKOM € BBIXOJAOM B MHTEpHET, BUACOTIPOCKTOPOM, 3KPAHOM,
HOYTOYKOM, MEJIOBOH JTIOCKOM.

JlabopaTopHbIe 3aHATHS

YueOHas tabopatopus o xumun — aya. 439, xopm. C (350040
r.Kpacnomap yn. CraBpomnonbckas, 149), ocHalleHHass KOMIUIEKTOM
y4eOHOI MeOeNbI0 M KOMIUIEKTHBIM J1a00paTOPHBIM

000pyI0BaHUEM:

[Ikad BHITSOKHON ,Kad BBITSDKHON nepessiHHbld, pH-merp leki,
Bechl Jtabopatopaeie ACOMIW, xomommnpHUK "WHmesut", mkad)
cymmiabHbd  IIC-80-01 CITY, mniuTKu 5SJeKTpuveckue, Habopsl
XHUMHAYECKOH TIOCY/Ibl U PEaKTHBOB.

VYyeOnas naboparopus no xumuu — aya. 430, kopmn. C (ynuua
Craspomnonbckas, 149), ocHameHHas KOMIJIEKTOM y4eOHOM
MeOEeIbI0 U KOMIUIEKTHBIM J1a00paTOPHBIM 000PYA0OBaHUEM:

lIkad BeITSDKHON nepeBsHHBbIA, pH-merp leki, pH-merp
Okenept-001-1,  Becw mabopatopusie Leki B6001, mxad
cymmnsHbd  1IIC-80-01  CITY, mmuTtkm ANEKTPUUECKHE,

HaOOPBI XMMHUYECKOH MOCY/Ibl U PEaKTUBOB.

I'pynmoBeie AyIUTOPHUS JUTS POBEICHUS TPYIITOBBIX U WHINBUTYaTHHBIX
(MHAMBUTyaTbHbIE) KOHCYJIbTAIlNi, OCHAIlleHHas yueOHOU MeOelnbio
KOHCYJIbTaIHH
. [Texymuii KOHTPOJIb, Y ueOHas jabopatopus 1o xumuu — aya. 439, kopn. C (ynmuma
MMPOMEKYTOTHAS CraBpornonbckas, 149), ocHanenHas yueOHOH MeOeIIbIo
aTTecTanus
CamocrosiTenbHas AyauTOpus IS CaMOCTOSITEIBHOM pPabOThI, OCHAICHHAs: y4eOHOH
pabota MeOeIbI0, KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOXHOCTBIO TOJIKIIOUEHHUS]
k cetu «VHTepHET», NpPOrpaMMOM HKPAaHHOTO YBEIMYEHUS W
00€eCreYeHHbIH IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-
00pa3oBaTENIbHYIO CPEy YHUBEPCUTETA
2 cemecTp
JleximoHHbIE JlekmoHHAas ayIUTOPHUS, OCHAILIEHHAS MPE3EHTAIOHHOM TeXHHU-
3aHATUSA KO (ITPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) M COOTBETCTBYIO-
UM mporpaMmMHubIM ooecnieueruem (110).
JlaGopaTopHbIie VYueOusie nabopatopuu Kadenpbl ananutuyecko xumuu (415C,
3aHATUSA 441C, 252C, 242C), ocHallleHHbIE JIaDOPATOPHOU MOCYI0M, peaKkTu-
BaMU U TpuOOpaMu, TO3BOJSIOIIUMHU MPOBOJUTH HCCIEIOBAHUS
XUMHYECKUMU U (PU3UKO-XUMUYECKUMU METOJaMH, MpeqHa3HAUYCH-
HBIE JJIsl TPOBEACHHUS JIaDOPATOPHOTO MPAKTUKYMA: KOJIOPUMETP
doTosnekTpuyeckuii KoHneHTpanuoHHbI KOK-2 MIT nimn cnek-
tpodoromerp LEKI SS1207; pH-merp-nonomep «xcnept-001»;
Bechl TexHnueckue BJIKT-500g9-M.
CamocTosTenpHas UutaneHelii 3an, 3al MepUOAWYECKUX HU3MaHHM, 3an JocTyna K
pabota UIEKTPOHHBIM pecypcam Kartanoram Oubmmoreku PI'BOY BO

"KyoI'y".

Aynutopus Ui caMOCTOSITENbHOM pabOThI CTYAEHTOB, OCHAIIICHHAS
KOMITIBIOTEPHON TEXHUKOHN C BO3MOXKHOCTBIO TOJKIIOYEHHUS K CETU
“NHTepHeT”, C COOTBETCTBYIOIIMM IPOrPaMMHBIM OOecleUeHUEM,
C MPOTPaMMOM SKPAHHOTO YBEIMUYEHHS U OOECIIEYEHHBIH JOCTYIIOM
B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpey YHU-

BCPCUTCTA
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