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Pa6oaas nporpamma auncuuniuHsl «Heopranuueckas xumus» cocrasiena B 2021
B cootBetcTBuH ¢ TpeGopanusiMu OI'OC BO no nHampanenuo 06.03.01 —
Buonorus (ypoBeHb Oakanaspuata) ot «7» arycra 2020 r. Ne 920

b |
PaspaboTuunk: Kadegpa HEOPraHMYECKOH XHMHH M XHMHYECKOH 3KOJOrMH K.X.H.,
noueHt ['acanosa @.I'. ’

Pabouasi mporpamma JUCHMITITHHEI 0100peHa:
Ha 3ace/laHiH Kadeapbl HEOPraHMYeCKOH XUMHHM U XUMHUYECKOH 3KOJOTHH
ot «3/» s 2021 r., nporokon Ne, ¢

3aB. Kadeapoii . @} Hcaes A.B.
(TToamuce) 3

Ha 3aceJlanui MeTouuecKkoi KOMUCCHH XMMUYeCKoro (akynpTeTa OT
or «» _pg  2021r., npotokon Ne
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Pa6ouas nporpaMMa AMCHMITIMHBI COTJIACOBaHA ¢ y4e0HO-METOIHIECKHM
ynpaBieHHeM « Nf » O K 2021r.

[Hauansuuk YMV ol I%/ I'acanramxuesa A.T.
(MOAITACE) |



AHHOTauMs padoyeil NPOrpaMMbl TUCHUIIIHMHBI

Hucnuminna «HeopraHudyeckas XUMHUS» BXOJUT B 00S3aTENbHYIO YacTh
OIIOII 6akanaBpuata no HanpasiaeHuto noarotTorku 06.03.01 — buosnorusi.

JucuumuinHa peanusyercs Ha OuosiormdeckoMm dakynbrere 'Y kadeapoi
HEOPTaHUYECKOU XUMHUU U XUMUYECKON IKOJIOTHH.

Conepxanue TUCHUILUIMHBI OXBAaTHIBACT KPYT BOIPOCOB, CBSI3aHHBIX:

a) C TEOPETHYECKHM BBEJICHHEM, B KOTOPOM, B IIEPBOM IPHUOIMKCHUH,
paccMaTpPUBAIOTCSI OCHOBHBIE COBPEMEHHBIE OOIEXUMUYECKUE BO33PECHHUS, TCOPUH
Y 3aKOHBI;

0) ¢ pakTHYECKUM MaTepuaioM MO OOIIeH XUMHUHU, TCHACHIIUIM W3MEHCHHS
CBOMCTB TIPOCTHIX BEHIECTB MW COCAWHEHUW TIO TpyIIaM U Tepuojam
[Tepnoanuuecko CUCTEMBI.

JluciuminHa HareleHa Ha (OPMHUPOBAHUE CIICAYIONIUX YHUBEPCAIBHBIX H
obmenpodeccuoHanbHbIX KoMIeTeHITNH BeimyckHuKa: OITK-6, 8.

[IpenogaBanue MUCHUIUIMHBI MPETyCMATPUBACT MPOBEICHUE JIEKIIMOHHBIX U
7a00paTOPHO-NPAKTUUECKUX 3aHATUH M OPraHU3aLUI0 CAMOCTOSITENIbHOM padOThI
CTYJIEHTOB.

PaGouass mporpamMmMa  AOMCHMIUIMHBI — TNPEAyCMATPUBAET  MPOBEICHHE
CJIENYIOIIUX BUOB KOHTPOJIS: TEKYIEH yCrieBaeMoCcTH — B (popme cobecenoBanus,
YCTHOTO  OMpOca, TECTUPOBAHHUSA, TMPOBEACHUS KOHTPOJBHBIX paboT U
KOJUIOKBUYMOB; IPOMEXYTOUYHOW aTTeCTallid B TEPBOM ceMecTpe — B ¢opme
3K3aMeHaA.

O0ObeM JOUCIUMIUIMHBI 3 3a4eTHBIX eauHMIbl, B ToMmM 4ucie 108
aKaJeMUYECKHUX Jaca 10 BUJIaM y4eOHBIX 3aHATHH

YueOHbIC 3aHATHUS dopma
B TOM YHUCJIE: IIPOMEKYTOUYHON
% KonrakTtHas paborta oOyvaronuxcs ¢ npenogasareiaem | CPC, aTTeCcTaluu
S o U3 HUX B TOM (3auer,
3 o g Jlexn | Jla6opar | Ipaxtua | KCP | koncynst | uncne | AuddepeHnrpos
S uu OpHEIE ecKue anuu | OK3aM |  aHHBIf 3a4er,
3aHATHS | 3aHATUA €H 9K3aMEH)
1 108| 36 18 18 72 9K3aMeH




1. Ilesin ocBOEHUS TUCHUILIHHBI

[ens Kypca: gaTh CTYIEHTY OOIIETEOPETUUECKYIO 0a3y M0 XUMHUH, a Takke (hopMupoBaHUE
Yy CTYHEHTOB YMEHHUS pacCMaTpPUBATh CBOWCTBA JJIEMEHTOB U HMX COCIAMHEHUW C MO3ULMUHI
COBPEMEHHBIX MPEJCTABICHUN O CTPOCHUH BEIIECTBA.

OcHOBHOW 3amauell Kypca XUMHH SBISIETCS OCBOEHHE OOYYalOUIMMHCS OCHOBHBIX
3aKOHOMEPHOCTEM, OMPEAENSIONINX CBOMCTBA M MPEBPAILECHHUS BEIIECTB, U HA 3TOH OCHOBE
U3y4eHUE XUMUU IEMEHTOB. [109TOMY NaHHBIM Kypc BKIIOYAET PACCMOTPEHUE TEOPETHUUECKUX
OCHOB HEOPraHMYeCKOW XUMHH, B KOTOPHIX B IEPBOM NPUOIMKEHWU paccMaTpUBAIOTCS
OCHOBHBIE COBPEMEHHBIE OOIIEXUMUYECKIE BO33PEHHUS, TCOPUU U 3aKOHBI.

2.Mecto aucuuniuHbl B cTpykrype OIIOII 6akanaBpuara
Huctmmuimna «Heopranudeckass XWMES» BXOJUT B B 00s3aTENbHYI0 4YacTh
obpazoBarenbHOl Tporpammel HanpaBienus 06.03.01 — buosnorus.
Kypc «Heopranuueckoit xumuu» st cryfaentoB Hampasienus 06.03.01 — Buonorus
cTpouTcs Ha 0aze 3HAHWU MO XUMHUHU, (PU3HKE, OMOJIOTMM W MaTeMaTUKe, 00BEM KOTOPBIX
OTIpeNIeNsIeTCs MPOrpaMMaMHK CPETHEH HIKOIIBI.

3. Komnerenunu ody4yarmerocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS THCHHUILINHBI
(mepeveHb MJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHUsl).

Koa u HanmMeHOBaHHe Koa n HaumeHoBaHue IInanupyemsble pe3yJibTaThI IIpouenypa
komnereHuuu u3 OIIOII HHIMKATOPA JOCTUKEHHUS o0yyeHust OCBOCHHS
KOMIIeTeHI M
OIIK-6. Cnocoben OIIK-6.1. Ucnonb3yeT B 3HaeT: OCHOBHEIEC 3aKOHBI ()U3HMKH, | Y CTHBIH OIpoC,
HCTIOJIb30BaTh B npodeccuoHaTLHOM XUMUH, HAyK 0 3emite U ononorun. | [TnchMeHHBIH
npodeccnoHaTbHOM JIESITETFHOCTH OCHOBHBIE 3aKOHBI | YMEET: NCII0Ib30BaTh B otpoc
JIESITETIbHOCTH OCHOBHEIC (GU3UKK, XUMHH, HAYK 0 3eMJie U | IPOPECCUOHANBHOM NesITeIbHOCTH
3aKOHBI (DU3UKHU, XUMUH, OHOJIOTHH. HOBBIC MATEMATHYCCKUC U
Hayk o 3emiie 1 OHOJIOTHH, OIIK-6.2. ITpumeHsieT METObI €CTCCTBCHHOHAYUYHbIEC 3HAHMUS,
MPUMEHSTH METOBI MaTEeMAaTHYECKOTO aHaU3a u UCIIOJIBb3YSl COBPEMCHHBIC
MATEeMAaTHYECKOTO aHaJIU3a M | MOJICIIUPOBAHHUS, TCOPETHUCCKUX | 00pa30BaTECIbHBIC U
MOJICITUPOBAHHS, U 3KCIICPUMEHTAIBHBIX WH(POPMAIMOHHBIC TEXHOJIOTHH.
TEOPETUICCKUX H ncciaenosanuii. OI1K-6.3. Biageer: Mmeromamu
SKCIEPUMEHTATBHBIX CriocoOeH UCToNb30BaTh B MaTEeMaTHYECKOTO aHaJ3a ’
HCCIIeI0BaHHMN, TIPHOOPETATh | POPECCHOHATBHON MOJICITUPOBAHIS, TEOPETUICCKUX U
HOBEIE MAaTEeMaTHYECKUE H ZIESITETHHOCTH HOBEIC SKCIEPUMEHTAIBHBIX
€CTECTBCHHOHAYYHEIC MaTeMaTHIeCKUe H WCCIIeIOBaHUH
3HAHUS, ACTIOB3YS €CTeCTBEHHOHAYYHEIC 3HAHUS,
COBPCMCHHBIC HCHOJIb3yd COBPEMCHHLBIC
o0pazoBaTebHbIC U oOpazoBaresbHbIE U
TEXHOJIOTHH HH(POPMAIMOHHBIC TEXHOJIOTHH
OIIK-8. Ciocoben OIIK-8.1. Ucnonk3yet MeToAB | 3HAET: OCHOBHI cOOpa, 00paboTKH, | YCTHEIH omnpoc,
UCIIOJIb30BaTh METOJIBI cOOpa,| cOopa, 00padboTKH, CUCTEMaTH3aluH ¥ npeacTaBicHus | [IuchMeHHBIH
00pabOTKHU, CHCTEMATU3AIMH | CHCTEMATH3ALUHU 1 MOJICBOM ¥ 1a00paTOPHOMA orpoc
1 TIPE/ICTABIICHUS MTOJIEBOW U | TPEACTaBICHHUS IIOJIEBOH 1 UHPOPMAIIIH.
nabopaTtopHoi HHPOpMaIH, | 1a60paTopHOi HHPOPMAITHH. YMeeT: aHAIU3UPOBAThH
MPUMEHSITh HaBBIKK paboThl ¢| OITK-8.2. [IpuMeHseT HaBBIKK TIOJTy9YCHHBIC PE3YIbTaTHI.
COBPEMCHHBIM paboOTEI ¢ COBPEMEHHBIM BnageeT: HaBBIKaM# pabOTHI €
o0opynoBaHueM, 000pyI0BaHUEM. COBPEMEHHBIM 000PYIOBaHUEM.
aHanmu3upoBats nonydennsre | OIIK-8.3. Cocoben
Pe3yIbTATHI aHAIIN3UPOBATH MMOJyYCHHBIC
pE3yIbTATHL

4. O0beM, CTPYKTYpa U CO/iePKaAHMeE TN CHUTIIHHBI
4.1. O0beM IUCIUILIMHEI cOcTaBisgeT 3 3aueTHhIX equnuil, 108 akageMuyeckux yaca.
4.2. CTpyKTypa AUCHUIUIMHBI

5 Buanbl yue6Holi padoThl, BKIIOYAS @opMBbI TeKYyLIET0
Pa3gennl 1 Tembl z = CaMOCTOSATEIbHYIO PadoTy KOHTPOJIs
Ne AUCHHUILIHHBI Q CTY/JECHTOB (B Yacax) YCHeBAEMOCTH U
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Monyne 1. OcHoBHblE MOHATUSA M 3aKoHbl XxuMmuu. CtpoeHue atoma. llepmonnueckuit
3aKOH. XMMHUYECKasl CBSI3b.

1 OCHOBHbIE TOHATHUS U YcrHbIii onpoc,
3aKOHBI XUMUHU. 1 2 2 8 TECTUPOBAHUE

2 Crpoenue aToma. Omnpoc,
ITepuoanueckuii 3akon /.M. 1 2 2 8 KOHTPOJIbHAS
Menpeneesa. pabota

3 Baxneiimue kimaccol
HEOPraHUYECKUX 1 5 2 8 VYerHbI onpoc,
COeMMHEHNN. XUMUYecKast TECTUPOBAHUE
CBSI3b.
Hmozo no mooymo 1: 6 6 24 Konnoksnym

Monyinb 2. OcHOBBI TEPMOJUHAMUKU U KUHETUKHU. PacTBOpbl. OKUCIUTEIBHO-
BOCCTaHOBUTEJNIbHBIE peaku. OCHOBBI 2JEKTPOXUMHUH. XUMHs HEMETAIJIOB U METAJJIOB

1 OCHOBBI XMMHUECKOH .
VYeTHbI onpoc,
TepmoauHamMuku. Kuneruka 1 2 2 2
. TECTUPOBaHUE
XUMHYECKHUX PEaKIHii.
2 PactBopsl. Bogoponssblit Omboc
nokasarelib. [ uaponns poc,
o 1 4 4 2 KOHTPOJIbHAS
coneit. KomnuraTuBHbie
. pabora
CBOWCTBA PaCTBOPOB.
3 KoMIiekcHble coeTMHEHUS. . 1 2 2 2 TectupoBanue
4 OxucIuTENHHO-
Omnpoc,
BOCCTaHOBUTEIIbHBIE
1 2 2 2 KOHTPOJIbHAS
MPOLECCHI. OCHOBEI
paborta
DIIEKTPOXUMUH.
5) OO61ure cBOCTBa METAJIIOB U .
1 2 2 2 YcTHbI# onpoc
HEMETAJUIOB.
Hmozo no mooyno 3: 12 12 12 Konnoksnym
Monyns 3. [lonroToBka K 9K3aMeHy
IToaroroBka K 3K3aMeHy 1 36 DK3aMeH
Hmozo no mooyno 3: 36 DK3aMeH
HUTOT'O: 18 18 108 DK3aMeH

4.3. Copep:xanue TUCUMILVIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesiam).

4.3.1. Conep:xkaHue JeKIMOHHBIX 3aHATHH M0 TUCHMUILINHE.

Moayas 1. OcHoBHble mNOHATHA W 3aKkoHbl xuMuu. CrTpoeHue aroma.
Iepnoauveckuii 3aK0H. XMMHUYECKAsA CBSA3b.

Tema 1. OcHoBHBIC 3aK0HBI XUMUH. CTPpoeHHe aTOMa. ATOMHO-

MoJleKyisipHoe ydeHue. BonmnoBas ¢pyHkius. [IoHsSTHE 0 KBaHTOBBIX YnciIax. ATOMHBIE
opoOuranu, BUa S-, p-, d- u f- aromubIx opouTaneit. [Topsok 3amonHeHUs 3JCKTPOHAMU aTOMHBIX
opOuTasneii. DneKTpoHHOe cTpoeHue atoma. 3amojHeHue AQO 3yeKTpoHaMH (KBaHTOBBIE YHCIIA,
npuHuun Iaynu, npaBuno Xynna). OCHOBHbIE CTEXMOMETPUUYECKNE 3aKOHBI. 3aKOH ABOTaJipo.

Tema 2. Ilepuoamueckuii 3aKOH W mepuoguveckass cucrema 3jaemeHtoB JI.H.
MenpeneeBa. CtpoeHue nepuogudeckoit cucrembl siemeHToB J[.W. MenneneeBa. Paamnyc




aToMa, MOHM3AIMOHHBIA MOTEHIMAJ, CPOJACTBO K DBJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTD.
N3MeHeHue CBOMCTB AJIEMEHTOB B IIpeeiax rpymil U MepruooB.

Tema 3. BaxHellne KJacChl HEOPraHMYECKHX COeIMHEHUH. XMMHYECKAs CBS3b.
Oxkcunpl. I'mapokcuasl. Kucinotel. Conu. XapakTepucTKa XUMUYECKON CBA3U: SHEPrusd, JJIMHA,
MOJISIPHOCTh, BAJICHTHBIA YTOJI, KPaTHOCTb. THUIBI XMMHYECKOW CBSI3U: MOHHAs, KOBAJICHTHAs,
BOZIOPO/IHAS, JIOHOPHO-aKIIENTOPHASI.

Mopnyas 2. OcHOBBI TepMOAMHAMHMKHM M KHHeTHKH. PactBopnl. OkHcIuTeIbHO-
BOCCTAHOBHTEJIbHbIE peakui. OCHOBBI JIEKTPOXUMHH. XMMHUS HEMETAJLJIOB U METAJLVIOB

Tema 4. OCHOBBI TePMOAUHAMMKM M KHHeTHKH. llepBoe Hayaio TepMOAMHAMUKH.
Tepmoxumust. DHepreTudeckue 3P(GEKThl XUMHUYECKUX peakiuil. DHTanbnus. 3akoH ['ecca.
[Tonarue o0 »uTponuu. DHeprus ['mb6ca. CrangapTHoe cocTosHUE BemiecTBa. HampasneHue
XUMHYECKUX TporeccoB. CKOpPOCTh XUMHUYECKOW peakuuu. MONEeKyIsipHOCTh U MHOPSAOK
peakiuu. 3aKOH JIeUCTBHS Macc, KOHCTaHTa CKOPOCTH. 3aBUCUMOCTh CKOPOCTH OT TEMITepaTyphl
(mpaBwiio Bant [N'odda, ypaBuenune Appennyca). [lonsarue 06 sneprum aktuparnuu. Katamms.

Tema 5. PactBopbl. Bonopoanslii mokazarenb. I'mapoan3s coseil. KosuturatTuBubie
cBoiicTBa pacTtBopoB. OOuiue cBoiicTBa pactBopoB. Knaccudukanus pactBopoB. PactBopenue
KaKk (Qu3MKo-XxuMHuueckuid mporecc. CrnocoObl BBIpaXEHUS KOHIICHTpAluu. PacTBOpbI
3JEKTPOJUTOB. [Iporecc 3MeKTPOJIUTHUECKON AMCCOIMAlUN. AKTUBHOCTh MOHOB. CHIIbHBIE U
cmabeie  dnekTponuThl. [IpousBeneHne pacTBOpUMOCTH. VIOHHOE TPOU3BENCHHUE BOJIBL
Bonopoansiii mokazarens. ['maponus coneil. OcMOC U OCMOTHYECKOE AaBJIEHUE PACTBOPOB.
3akon Banr-I'odpda. KomnmuraruBHele CBOHCTBa pacTBOPOB AIIEKTPOJIMTOB. JlaBieHue
HACBIIIEHHOIO0 Iapa pacTBOPUTENSI HAJ pacTBOpOM. 3akoH Payns W cliencTBHE W3 HETO.
Kpuockonus. 96ynuockonus.

Tema 6. KoMmmiaekcHble coequHeHusi. OKHCINTEILHO-BOCCTAHOBHUTEJILHEBIE
npoueccbl. Teopuss KOMIUIEKCHBIX COEAWHEHHI. Y CTOMYMBOCTh KOMIUIEKCHBIX COCIWHEHUU B
pactBope. KoHcTaHTa HECTOMKOCTH KOMILIEKCHOTO HOHA.

Tema 7. OKHCIANTENTbHO-BOCCTAHOBHUTEIbHBIE NMpoueccbl. OCHOBBI 3J1€KTPOXUMHM.
PaBHOBecHEe MeTamI-pacTBOP JIEKTPOJIMTA. JNEKTPOAHBIM TOTEHUUAI. [anbBaHMYECKHI
aneMeHT. Bonopoassiii snextpon. CraHmapTHbIE 3JEKTPOJHBIE MNOTEHLMAIBL. YpaBHEHHUE
Hepucra. Pan manpsixkeHuil. DIeKTpoJid3 paciiylaBOB U PACTBOPOB COJICH. DJIEKTPOJIN3, 3aKOHBI
anekTponn3a. OKUCIUTETHHO-BOCCTAHOBUTENBbHBIE peakiuu. Kiaccudukanus OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIINN

Tema 8. O6mmii 0030p XMMHMM MeTa/LUIOB UM HeMeTaLI0B. PacnpocTpaHeHHOCTh
XUMHYECKHX D3JIEeMEHTOB Ha 3emuie. [lojo)keHue HeMeTalsioB B MEpHOJUYEcKOW TabmuIle,
OCOOCHHOCTH CTPOEHHUS UX aToMoB. DOpMBI HAXOXKACHHUS B MPHUPOJ]E, CIOCOOBI MOTYyUCHUS.
OcobeHHOoCTH (U3UYECKUX M XUMHUYECKUX CBOMCTB HEMETAJIOB. 3HA4YCHUE COCTUHEHUN
yraepoaa, azora W (ochopa B TPOUCXOKIACHUH PACTUTEIBHOTO M KHBOTHOTO MHpA.
broxumMunueckasi poiab MUKPO3JIEMEHTOB-HEMETAIIOB. [los10keHne MeTamuioB B MEPUOIUYECKON
TablnIe, OCOOCHHOCTH CTPOCHHSI MX aroMoB. DOpMBI HAXOXKIEHUS B MPHUPOIE, CIIOCOOBI
nonydeHus. [logydyeHne MeTayuioB BBICOKOM YHCTOTBHL. (OcCOOEHHOCTH (DU3UYECKUX U
XUMUYECKHX CBOMCTB METAJLJIOB.

4.3.2. Codeporcanue 1adopamopHbIx 3aHAMUN RO OUCUUNTIUHE.

Moayas 1. OcHOBHble TIOHATHA W 3aKOHbl xumuu. CTpoeHHe arToma.
Iepuoauveckuii 3aK0H. XMMHYECKasl CBA3b.

Tema 1. OcHoBHbIe 3aKOHBI XUMHMU. CTpoeHue atoma. OCHOBHBIE 3aKOHBI XHWMHH.
TexHuKa 0€30MaCHOCTH B XUMHUYECKOM Taboparopun. JlabopaTropHas mocyna u o00pyaoBaHue.

Tema 2. Ilepuoamueckuii 3aKOH W mNepuoguveckass cucrema 3jaemeHtoB JI.H.
MenpeseeBa. Xumuueckasi cBsi3b. CtpoeHue aroma. Ilepuonnueckuil 3aKkoH ¥ IeproOANYECKas
cucrema siementoB JI.. Menneneera. JI/p: «Omnpenenenne maccoBoii gonu NaCl B cmecu»



Tema 3. BaxHellne KJacChl HEOPraHMYECKHX COeJMHEHHH. XMMHYECKas CBS3b.
BaxHeiimme kiacchl HEOPTaHMYECKUX COSAWHEHWN. Xumuueckas cBs3b. JlI/p «llomyuenue u
CBOMCTBA OKCHUJI0B, OCHOBAHMM, COJICH, KUCIOTY.

Moayab 2. OcHOBBI TePpMOAMHAMHUKHM W KHHeTHKHU. PacTBOopbl. OKMCIAUTEIHLHO-
BOCCTAHOBHTE/IbHbIEC peakiui. OCHOBBI 3J1eKTPOXMMHUM. XUMHUA HEMETAJJIOB H METAJLJIOB

Tema 4. OcHOBBI TEPMOJAMHAMUKHU ¥ KUHeTHUKU. Pemmenne 3anay Ha 3akoH ['ecca. JI/p:
«BrnusHUe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON peakiuy. BiusHue KOHIIEHTPAIlUU U
TeMIEepaTyphl Ha paBHOBECHE 00PAaTUMOI peakuu»

Tema 5. PactBopbl. Bonopoanslii mokazarenb. I'mapoan3s coseil. KosuturatTuBubie
CBOMCTBA PacTBOPOB. 337ja4M HA MPOLIEHTHYIO KOHIIEHTPAIMIO, HA KOJUIUTaTUBHBIE CBOMCTBA
pactBopoB. JI/p:  «IIpuroroBineHHe IMEPECHIICHHBIX PacTBOpPOB. [IpHroroBieHHE pacTBOPOB
3aJlaHHOM KOHUEeHTpauun». «lIpousBenenue pacrBopumoctu. M3menenue pH pactBopoB mpu
TUAPOITU3E».

Tema 6. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE Mpouecchbl. OCHOBBI 3JIEKTPOXUMMH.
DNEKTPOAN3 pacIiuiaBOB M PacTBOpoB cojeil. JI/p: «MenHO-IIMHKOBBIM TadbBaHUYECKUN
anemeHTY, «nektponus pactsopos Kl, Pb(NO3),, CuCl,»

Tema 7. KommiiekcHble coeannenus. JI/p: «OOpa3oBaHue U CBOWCTBA COCIMHEHHH C
KOMIIJIEKCHBIM KaTHOHOM W KOMIUIEKCHBIM aHUOHOM. Y CTOMYMBOCTh KOMIUIEKCOB. Pa3pyiieHue
KOMILJIEKCOBY.

Tema 8. O0muii 0630p XMMHUM MeTAJIOB M HeMeTa/L10B. JI/p: «B3aumoneiicTBue
HIEJIOYHBIX METAJUIOB C BOONY; «[ MAPOKCHABI MIEIOYHBIX METAUIOBY, «CBOWCTBA MarHus U €ro
coemuHeHUI», «Conu Kanplus, CTpoHIus W Oapusi». «llomyuenue Bomopoma. Ilomyuenue
kuciopoja. [lepokcun Bogopoia»

5.00pa3oBaTesibHbIE TEXHOJIOTHH

B cootBerctBuu ¢ tpedoBanusmu ®I'OC BO peanuzamusi KOMIETEHTHOCTHOTO TOAX0/a
pelycMaTPUBAET IIMPOKOE HCIOIB30BAHUE TPHU TMPOBEACHHUU 3aHATHH 1O HEOPraHUYeCKOU
XUMUM  UHHOBAIIMOHHBIX  (OOBSCHUTENBHO-WUIIOCTPAaTUBHOE  OOydeHHe,  IpeIMETHO-
OpUEHTUPOBaHHOE O0Oy4eHHe, NPOPEeCCHOHATHLHO-OPUEHTUPOBAHHOE OOYy4YeHHE, TPOEKTHAs
METOJI0JIOTHS O0yUYEHHs, OPraHU3alMsl CaAMOCTOSITEIbHOIO O0y4YeHHs, NHTEPAKTUBHBIE METOIbI
oOydeHHUs1) M TPAAWIMOHHBIX (JIEKIUS-BU3YAITH3AIUs, JEKIUI-IPE3CHTANs, KOMIbIOTEPHBIC
CUMYJISIIIUYM, JiabopaTtopHasi paboTa, caMOCTOATENbHAass paboTa) TEXHOJOTHH OO0ydYeHHs.
VY IenbHbIN BeC 3aHATUN, TPOBOJANMBIX B MHTEPAKTUBHBIX opMax coctaBiusier He wMeHee 30 %
ayIUTOPHBIX 3aHATUH. [Ipeanonaraercs BCTpeya ¢ BEAYIIMMU YYEHBIMU PECITYOIIUKH.

6. YueOHO-MeTOAHYeCKOe o0ecedeHrne cCaMOCTOATEeIbHOI padoThl CTYIeHTOB.
C&MOCTOHTGHBH&H pa60Ta CTYI[CHTOB UMECT OCHOBHYIO IIejiab — OGGCHG‘-II/ITB KadyeCTBO
MOATOTOBKHU BBIITYCKAa€MBIX CTIEITHATMCTOB B cOOTBeTCTBUH ¢ TpeboBanusmu ['OC BIIO.
CDOpMBI U BUAbBI CaMOCTOHTeHBHOﬁ paGOTBI CTy,Z[eHTOB 110 JUCIHUIIIINHE YCTaHaB.HI/IBaIOTC}I
CIICTYIOIINE:
° npopa60TKa JOIIOJIHUTCIBHBIX TEM, HEC BOIICAIIINX B HCKHHOHHBIﬁ MaTepI/IaJI, HO
00s13aTeIbHBIX COTJIACHO YYEOHOM MpOrpaMMe U CIUTLTHHEI,
e mpopaboTKa MPOIIEHHBIX JEKIIMOHHBIX MaTepPHAalIOB 10 KOHCIEKTY JIEKIUi, ydeOHUKaM U
MOCOOMSIM Ha OCHOBAHUH BOIIPOCOB, IMOJATOTOBJICHHBIX MIPENOIaBaTelIeM;
e TIOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM;
e TIOATOTOBKA K MPOMEKYTOUYHOMY U PyOEKHOMY KOHTPOJIO;
e TIOATOTOBKA HAYYHBIX JIOKJIAJIOB U TBOPUYECKUX PadOT;
KOHTpoJIb pe3ynbTaToB CaMOCTOSTENHHOM pPaOOTHI OCYIIECTBISETCS MpPEToiaBaTeiieM B
TEYEHHUE BCETO0 CEMECTPa B BUJIE:
e yYCTHOTO orpoca ((GpOHTAITHHOTO U MHAUBUAYAIBHOTO);
e TECTHPOBAHWS;
e TIPOBEACHUS MUCbMEHHON (KOHTPOJBHOMN) pabOTHI;



IMMPOBCACHU KOJIJIOKBUYMA,

Buabl 1 nopsAI0K BLINOJIHEHUS] CAMOCTOATEIbHOI PadoThI:

Ne

Pa3nennl u TeMbI MJId CAMOCTOATE/IbHOI0O U3yUCHUSA

Buj xoutpoas

YueoHo-
METO/I.
o0ecreueHue

Mopnyis |. Ctpoenue aroma. [lepuoauueckuii 3aKkoH. XUMUYECKast CBSA3b. XUMUYECKasi TEPMOAMHAMUKA

1 KMHCTHKA XUMHYCCKHX peaKuHﬁ.

XUMUYecKoil TepmoaunHamuku. JlaGopatopHas pabora:
«BnusiHMe KOHLEHTpalUM pEearupyrlollyux BEIIECTB Ha
CKOPOCTh XMMHUYECKOW peakuumn»; «BiusHue teMmeparypbl
Ha  CKOpOCTb  XUMHUYECKOH  peakuum»;  «Bnusnue
KaTajJn3aTopa Ha CKOPOCTh XHUMHUYECKOH  peakLUny;
«BnusHMe KOHLEHTpalUM pEearupyrlollydx BEIECTB Ha
XUMHUYECKOE paBHOBecue. BrnmusHue TemmepaTypsl Ha
XUMHUYECKOE paBHOBECHEY, «TemnoBbie 3¢ dexTor
XUMAYECKHX peaknuity «TermoBble dPOEKTHl XUMHUYECKHX
peakuuin.

KOHTPOJbHOM
pabore

1 OcCHOBHBIC  TOHATHUS W 3aKOHBI XUMHW. TexHuka |Bxomuoi kontpons;| Cw. pa3maenbl
nabopatopHeix pabor. IlpaBuma paboOTBl B XHMHYECKOW [IPOBEpouHas padotal 8-11 gaHHOrO
nabopatopun. TexHMka 0€30MacHOCTH B  XHMHYecKoif | [0 OCHOBHBIM JOKYMEHTA.
naboparopuu. JlaGoparopHas  pabora: «Omnpenenenne | TOHATHAM XUMIHI I
MaccoBoit nonu (%) XJIopuaa HaTpUs B CMECH» BKHCHILIM

Kj1accaM
HEOPraHN4eCKux
COEIUHEHUIT

2 Crpoenne aroma. II3 u IIC anementoB J[.M.Menneneena. [Toaroroska CM. paznensl

Xumudaeckas cBsa3b. KoHTponbHas padoTa. KOHCIICKTOB JI/p, 8-11 manHoOrO
PEMICHHE 32789 MK | jokyMeHTa.
TECTHPOBAHHIO

3 Baxwueiiinne  kjiacchl ~ HEOPTaHWYECKUX  COEIMHEHMI. IToaroroska CwM. paznensl
Jlaboparophast padora «[lomydyeHHe M CBOMCTBa OKCHIOB, |KOHCIEKTa MO T€ME:| 8-11 qaHHOIO
OCHOBAHHMH, COJIEH, KUCIOTY. «Baxueiimme JIOKYMEHTA.

KJIACCHhI
HEOPraHUYCCKUX
COEJIHEHUI».
Pewenue 3amgau
4 Xumudeckass KMHETHKa. XuMudeckoe paBHoBecue. OcHoBbl | Iloaroroska k Cw. pa3zzmensl

8-11 nannoro
JTOKYMEHTA.

Mogyns 2. PactBopsl. OKHCIUTENBHO- BOCCTAHOBUTENbHBIE peaKIui. OCHOBHI YJIEKTPOXUMHU. XUMUS

HCMCTAJIJIOB U MCTAJIJIOB

5 OO0mrast  xapakTepucTHKa  pacTBOpoB.  IIpuroToBieHUE ITonroroska CwM. paznensl
pacTBOpOB. Bogansie pacTBOpEHI 9JICKTPOJIMTOB. KOHCIIeKTa JI/p, 8-11 nannoro
DJeKTpoIUTHIECKAs JHCCOLUAIIHS. [MpousBenenue | PCUICHHC 3a/ad. JOKYMEHTA.
pacTBopuMocTH. Tmaponus coneif. JlaGopatopHasi paGora; | 1LOATOTOBKa K
«[IpuroroBnenre pacTBOPOB TNPOLEHTHOW, MOJSPHOH U KOHTPOIIbHOH
HOPMaJIbHOH ~ KOHLIEHTpaLuu», «DNEKTPONPOBOAHOCTh padore
pacTBOPOB. 3aBUCUMOCTb CTEIICHU AUCCOLMALMH OT IPUPOIbI
3IEKTPOIHTA, paz0aBiieHs»; «[IpounsBenenne
pactBopuMoOcTH», «l3MepeHHe  KOHLIEHTpalMd HOHOB
Bosopona»; «M3menenue pH pactBopa mpu THAPOIU3E.

Kontponbaas pabora.

6 OcHOBBI 3NEKTPOXUMHUM. JlaGoparopHas pabora: [Toaroroska CM. pa3zensl
«DNIEKTPONPOBOIHOCT ~ PacTBOpPoB», «COOpKa  MejHO- | KOHCIEKTa JI/p 8-11 nannoro
IIMHKOBOTO 3eMeHTa. Diektponu3 pactBopos Kl, Pb(NO3),, JOKYMEHTA.
CuCly».  Kommiekcusle  coemuHenws.  JlaboparopHast
pabota:«O06pa3zoBanue u CBOMCTBa KOMIUIEKCHBIX
COEMHEHNH. YCTONYMBOCTh KOMIUIEKCOB. Paspymenue
KOMILIEKCOBY.

7 JlaGopaTopHass pabora: «B3auMomeHCTBHE  IEIOYHBIX ITonroroska CwM. paznensl




METaJUIOB ¢ BoAONY; «[lomydyeHue u cBOMCTBA KUCIOPOAHBIX
COCTMHCHUM HATpWs M Kamust»; «[ MIPOKCHABI IMIETOYHBIX

KOHCIICKTA JI/p,
pelieHue 3a/1a4,

8-11 nannoro
JOKYMEHTA.

MeTaioBy. «ColM IIETOYHBIX MeTalioB»; «CBOMCTBA HOIrOTOBKA K
) o .| TectupoBanuro
Maruus»; «[lomyueHne W CBOWCTBA THUAPOKCHIA MArHHDY,
«Comn wmaruusi»; «Cony KaablMsg MAarHus, CTPOHIIUS |
Oapwsi»
8 Bomopo, KUciopo1, 030H, EPOKCHT BOJOPOIA Ioarorosxa CM. paszerbt

JlaGoparopHast pabota: «llomyueHue Bomopona, €ro KOHCIIeKTa 1I/p, | 8-11 JaHHOTO
cBoiictBa»,  «Ilepokcun  Bomopoma.  OkuciuTeNnbHO- | PCUICHHEC 33jad, JIOKYMEHTA.
BOCCTaHOBHUTENbHBIE CBOMCTBa», «IlomydeHue KHCIOpO.a. TIOATOTOBKA K
o TECTUPOBAHUIO
OKuCINTENBHBIE CBOMCTBAY.
7. ®@OHA OUEHOYHBIX CPEACTB /JIfA IMPOBedeHHS] TEKYyIIero KOHTPOJISl YCIeBaeMOCTH,

MPOMEKYTOYHOM aTTECTALMHU M0 UTOraM OCBOCHM S AUCUMILJIMHBI.
7.1. TunoBbIe KOHTPOJIbHbIE 3aIaHUS

KoHTpoJibHBIE BONPOCHI
IlpenmeT u 3aja4u XUMUHU.
OcHoBHbIE TOHATHUS XUMHUU. CTEXHOMETPUIECKUE 3aKOHBI.
I"a30BBIC 3aKOHBI.
OcHOBHBIC 337291 COBPEMEHHON HEOPTAaHUICCKON XUMUH.
CrpoeHnue aToma.
[TonsiTHe 0 KBaHTOBBIX YUCIAX. S-, p-, d- u f-opOutany.
[Mopsiok 3amoNHEHUs AJIEKTPOHAMU AaTOMHBIX OpOHTANEH.
TPUHIIAIT HAUMEHBINEH YHEPTUH.
8. OpOuranbHeli  paamyc,
3IIEKTPOOTPULIATEIBHOCTb.
9. [TIlepmommueckuii 3axkoH J[.M. Menneneera. Ilepuomndeckas cuctema 3jaeMeHTOB. COBpeMEHHas
¢dhopmynupoBka lleproandeckoro 3akoHa.
10. CrpykTypa nepruoIu4ecKoi CUCTEMBI.
11. TlepuomW4HOCT, B W3MEHEHUM DIEKTPOHHOW KOH(QUTypaluu aroMoB. [lepHoabl W TpyMIIbL.
[TepnoaMYHOCT, B HM3MEHEHHWW BEIMYMH PaJNyCOB, JHEPrUM HOHH3AIWH, CPOJICTBA K JJIEKTPOHY,
ANIEKTPOOTPULIATENILHOCTH aTOMOB. [leproAndHOCTh B MI3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB HOCHOBHBIX
XUMHAYECKHX COCTUHEHUH (OKCHIBI, THIPOKCHIBI, TATIOTSHHIBI).
12. BeprukanbHble, TOPU3OHTANBHBIC U JHAarOHAILHBIE aHAIOTHH B [leprnoanueckoii cucteme.
13. Xwumudeckas cBs3b. [lapameTpsl XUMUYECKOH CBSI3H.
14. Bunsl XUMHAYCKOH CBSA3U
15. Twunsel THOpUIU3AIMN ATOMHBIX OPOUTAJICH.
16. Xwumudeckas TEpMOJAMHAMHUKA, OCHOBHBIE TIOHSTHSL.
17. TlepBblil 3aKOH TEPMOAMHAMUKH.
18. Tepmoxumusi, 3akoH ['ecca. PacueTsl TemoBbix 3¢ (heKTOB peakiui.
19. Bropoii 3aKk0H TepMOIUHAMUKU. DHTPOIHSL.
20. Dueprus ['m66ca u ['enpMrombia.
21. Kpurepuu caMOIIpOU3BOIBHOTO MPOTEKAHUS PEAKIMH B 3aKPBITHIX U OTKPBITHIX CHCTEMAX.
22. OOpaTUMOCTh XHUMHYECKHX peakuuii. KoHcTaHTa XMMHUYEeCKOTO pPaBHOBECHS, HCIOJIb30BaHHUE
CTaHaPTHBIX YHTAIBINKA U SJHTPOIUH JIJIS pacyeTa KOHCTAHT PABHOBECHS XMMHUYECKUX PEAKITHI.
23. ®dazoBbie paBHOBecusi. OCHOBHBbIC MOHATHS: KOMIIOHEHT, (a3a, crerneHb cBoOOxabl. [IpaBuio ¢as.
JuarpaMmbl COCTOSIHUSI.
24. CxopocTh XHMHYECKOW pPEaKIMU, €€ 3aBUCHMOCTh OT MPHPOJBl W KOHIEHTPAIMU pPEarcHTOB,
TEMIIEPATYPHI.
25. Tlopsaok U MOJNEKYJISIPHOCT PEaKIHH.
26. YpaBHeHnue AppeHuyca. DHEPrusl aKTHBALHH.
27. MexaHU3M ¥ KHHETHKA PEaKIUil B TOMOT€HHBIX U IETEPOrCHHBIX CUCTEMAX.
28. HcTuHHBIC ¥ KOJUIOMIHBIE PACTBOPHI.
29. CnocoObl BEIpaXEHHsI COCTaBa PACTBOPOB.
30. TIlpomeccel pacTBOpeHus, (GaKTOPhI, BIHUSIONINE HA PACTBOPUMOCTb.
31. HWpeanbHble W HewaeabHBIE PACTBOPHI. JlMarpaMMbl COCTOSIHHS JBYXKOMITOHEHTHBIX CHCTEM C
HEOrpaHMYEHHOW PacTBOPUMOCTHIO. KpuctanmoruapaTsl.

Nogk~wbhE

IIpunuun Ilaymu, npaBuna XyHna,

OHEPrud HOHU3allu1 aToMma, CpOACTBO K 3JICKTPOHY,



32. KomnmuraTuBHBIE CBOMCTBA pACTBOPOB (JaBJICHHE HACKHIIEHHOTO Mapa, KPUOCKOIHS, 30YILTHOCKOIIHS,
OCMOC ¥l OCMOTHYECKOE JIaBJICHHE).
33. H3oronnveckuit K03pPULHUEHT, CTENICHh U KOHCTaHTa AUCCOLUALIHY.
34. KucnotHo-ocHOBHOE paBHOBecHe. lIOHATHS «KHCIOTa» M «OCHOBaHUE». ABTONPOTOIHM3 BOIbI,
KOHCTAaHTa MPOTOJIMTUIECKOTO PABHOBECHSI.
35. Tmaposus coneil.
36. OcaxzaeHue TpyIHOPAcTBOPUMBIX cojell. [Ipon3BeneHne pacTBOPUMOCTH.
37. DIeKTpOXUMHUYECKHE CBOHCTBA pPAcTBOPOB. JIBOWHOW 3JCKTPUUYECKUN  CJIOH, 3JIEKTPOIBI,
rajpBaHUYECKas sueika.
38. DOnexrpoanblii noteHuuan. CTaHAAPTHBINA NEKTPOIHBIN TOTEHIIUA.
39. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLINU
40. Psi deKTpOXUMHUUECKUX HATIPSHKEHUH.
41. VYpasuenue HepHcra.
42. DnexTponus.
43. DneKTpOXUMHUYECKUE UCTOYHHKH DHEPTHUH.
44, Kpucradyeckoe cocrosHue BemiectBa. (OOpa3oBaHME HMOHHBIX  KPUCTAUIOB  DHEPTHUs
KPUCTAIUTMYECKON PEIETKH.
45. Mertaibl, MOTYNPOBOAHUKH, JUIIEKTPUKH.
46. OCHOBHBIC XapaKTEPUCTUKU METAJUIOB, UX Pa3iHyde MO (UINUYECKUM, XUMHUECKHUM CBOWCTBAM H
THUTIAM XUMHUYECKOH CBSI3U. 3aKOHOMEPHOCTH B CTPOSHHUH U CBOWCTBAX OKCHIOB, TUIAPOKCHJIOB.
47. OcHOBHBIC XapaKTEPUCTUKH HEMETAIUIOB, UX pa3jindue Mo (HU3MYECKUM, XUMHUECKUM CBOHCTBAM U
TUIIAM XUMHYECKOH CBSI3M. 3aKOHOMEPHOCTH B CTPOCHUM M CBOWCTBAaX BaKHEHIIMX OWHAapHBIX
COCIMHEHUI: TUAPHUIBI, OKCUJIBI, TAIIOTHU/IBI.
48. Homenxkinarypa u m30Mepusi KOMIUIEKCHBIX COSTUMHEHH.
49. Teopuu CTPOCHUS KOMIUIEKCHBIX COSAMHCHUH.
50. Kinaccugukanus KOMIUIEKCHBIX coequHeHnid. KoHcTaHTa HEeHCTOMKOCTH. 3apsil IEHTPAILHOTO HOHA,
3apsi] KOMITIEKCHOTO MOHA, KOOPIWHAIIMOHHOE YHCIIO.
51. Bogopox. M3oTombl Bogoposa.
52. Ctpoenue u cBoiicTBa noHa okconus H;O". lon H™ u ocHOBHbIE THIIBI THAPHI0B dneMeHToB | — VIII
TpyTIL.
53. CrpoeHue u CBOWCTBa TBEPAOH, XKHUIKOH U ra3000pa3HOil BOABI.
54. Tlomydenwue, CBOHCTBA U IPUMEHEHIE BOJIOPOIA.
55. Dmementer |A rpymmel. Ob6mas xapakrepuctuka. Ocoboe monokeHue uTHSI. OCOOCHHOCTH
B3aUMOJICUCTBHUS IIEJIOYHBIX METAJIOB C BOJIOH MO PsiAy JIUTUN — LIE3UH.
56. 3aKOHOMEpPHOCTH B CTPOCHHMH M CBOMCTBAX OCHOBHBIX THUIIOB COEJIMHEHHH IIEJIOUYHBIX METAJLIOB.
57. TlomyueHue v MPUMEHEHHUE MEITOYHBIX METAJUIOB ¥ X COEAMHEHUH.
58. Onementsl IIA rpynmnsl. O0mas xapakTepucTrKa.
59. Ocoboe nonoxenue OepUILIHSL.
60. TlomyueHre MIETOYHO-3EMENTLHBIX METAIUIOB U3 IPUPOIHBIX COCTUHECHUH.
61. 3aKOHOMEpPHOCTH B CTPOCHMH M CBOWMCTBaX OCHOBHBIX THUIIOB COCIMHEHHUH IIENIOYHO3EMENBHBIX
JIEMEHTOB
62. TlpumeHeHHe OEpPHIUINS, MATHUS M IEJIOYHO3EMEbHBIX 3JIEMEHTOB M UX COSAMHEHHH.

IIpumMepHBbIe KOHTPOJIbHBIE 321AHUA
1. TlpencraBnenuii o crpoernu atoma. BonHoBast mpupoaa snextpona. BonHoBas ¢ynkuus. [lonstue o
KBaHTOBBIX YHCHax. S-, p-, 0- u f-opOutanu. ATOMHBIE OpOWTANM, HUX DHEPrHM M TPAHUYHBIC
MOBEPXHOCTH. [TopsAmoK 3amojHEHHUS SJIEKTPOHaMU aToMHbIX opOuTaneit. [Tpuniun [laymu. Ilpapuna
XyHna.
2. Xwumnueckas cBs3b. [loHATHE 0 TpUPOIE XUMUYECKOH CBS3U. XapaKTePUCTUKH XUMHUYECKOUN CBSI3U.
Tunbl rTHOpUAM3aNMU aTOMHBIX OopOuTanell. OCHOBHBIE MOHATUS O METOJIE MOJIEKYJSIPHBIX OpOHTaIeH
(MO). DHepreTnyeckue AMarpaMMbl JBYXaTOMHBIX TOMOSIIEPHBIX MOJIEKYJ, 00Opa30BaHHBIX 3JIEMEHTAMU
1-ro u 2-ro nepuonoB. BomopoaHas CBs3b.
3. Tlepuommueckuii 3axkoH J.M. Menneneera. I[lepuomuueckas cuctema syeMeHToB. COBpeMEHHas
tdopmynupoBka Ilepuognueckoro 3akona. CTpyKTypa MEepHOAMYECKON cHUCTeMbl. [lepHoabl M TPYIIIBL
KopoTko- 1 anmnHHONIEpHOAHBIN BapuaHTHL. [lepnoMuIHOCTh B N3MEHEHUH BEIIMYMH PAJNyCOB, YJHEPTHUU
WOHM3AIINH, CPOJICTBA K DIIEKTPOHY, AIEKTPOOTPUIIATETLHOCTH aTOMOB.
4. Twunponus coneit. OcaxxaeHne TpyAHOPACTBOPUMBIX coneil. [Ipon3Benenne pacTBOPUMOCTH.



5. DNeKTpoXMMHUYECKHE CBOHCTBA pacTBOPOB. J[BOWHOW JJIEKTPUYECKHNA  CIIOH, DJIEKTPOJEI,
rajbBaHnYecKas s4erka. DIeKTPOAHBIN moTeHIan. OKUCINTENbHO-BOCCTAHOBUTENFHBIE PEAKIIUH U HX
HanpasiieHHe. Pan HanpspkeHUH. DIeKTpoiu3. DNeKTPOXUMUYECKUEe UCTOUYHUKH 3Heprun. Kopposus kak
3NEKTPOXUMHUYUECKUH MpoIIecc.
6. KuHerrnka m MexaHW3M XUMHYECKHX peakinuid. CKOPOCTh XUMHUYECKOW PEakifu, ee 3aBUCHMOCTh OT
MIPUPOJIBI 1 KOHIIEHTPAIIUK PEareHTOB, TeMIeparyphl. [lopsmok u MoneKyIsipHOCTh peakunu. KoHcTanTa
CKOPOCTH U €€ 3aBUCUMOCTb OT TeMIIEpaTyphl.
7. Meramiel 1 HeMeTaUIbL. [lonoXKeHne 3JEMEHTOB - METAUIOB W HEMETAIOB - B lleprmoamdeckoii
cucreme. OCHOBHBIC XapaKTEPUCTUKH METAIOB W HEMETAIOB, WX pa3linuue N0 (U3NYECKUM U
XUMHAYECKHM CBOMCTBaM M THIIAM XMMHYECKOW cBs3H. [loHATHE 00 MHTEPMETAIUIMIHBIX COETUHEHUSX.
CoBpeMeHHBIE KOMITO3ULIMOHHBIE MaTEPUAIIBL.
O0pa3ubl BONPOCOB /AJIs1 TECTUPOBAHUS

1. BHyTpu nepuona yBeIndeHUE MOPSAKOBOTO HOMEpa 3JIeMEHTa 00OBIYHO CONPOBOXKIAETCS:
1) yMeHbLIEHHEM aTOMHOTO PaJnyca U BO3pacTaHUEM 3JIEKTPOOTPHLATEILHOCTH aToMa;
2) BO3pacTaHHEM aTOMHOTO Paanuyca ¥ YMEHBIIEHUEM 3JIEKTPOOTPHUIIATEIFHOCTH aTOMA;
3) yMeHbIIIEHHEM aTOMHOTO PaJiyca U YMEHbBIIEHHEM JIEKTPOOTPULIATEIbHOCTH aTOMa;
4) BO3pacTaHHWEM aTOMHOI'O paJnyca U BO3PACTaHUEM JJIEKTPOOTPULIATEILHOCTH aToMa.
2. DneMeHTHI pacloJIOXKeHBI B TTOPSIIKE BO3PACTAHMUS dIIEKTPOOTPUIIATEIHLHOCTH B PSAY:
DAs, Se, CI, F;, 2)C, |, B, Si; 3)Br, PH, Sb; 4)0O, Se, Br, Te.
3. Bo BTOpOM 1 TpeTheM NEepHOAax MEPUOINIESCKON CUCTEMBI 10 MEPE YMEHBILICHHUS Pa3MEPOB aTOMOB
3JIEMEHTOB:
1) pa3sMep UX HOHOB TAKKE YMEHBIIACTCS;
2) 3IIEKTPOOTPULATENbHOCTh YMEHBIIAETCS;
3) MeTanIMYecKre CBOWCTBA DIIEMEHTOB 0CIa0eBaloT;
4) MeTaIM4ecKre CBOMCTBA 3JIEMEHTOB yCHUITHBAIOTCS.
4. D1eMeHT ¢ IOPSIAKOBBIM HOMepoM 114 momken o6agaTh CBOMCTBAMHU, CXOHBIMHU C:
1) nnaTuHOM;  2) cBUHIOM;  3) MBILBSIKOM;  4) PTYTBIO.
5. HemeTamuinueckue cBOMCTBA 3I€MEHTOB, PACIIONOXKEHHBIX B TJIaBHBIX OATPYMIIAX NEPUOITYECKON
cuctemsl J[.11.MeHpeneesa, HanboJjee IPKO BRIPAKEHBI Y TEX U3 HUX, KOTOPBIC HAXOATCS:
1) B BepxHel yacTu MOATPYIIIIBL; 2) B HIDKHEW 9acTH HOATPYIIIIBL;
3) B cepeauHe NOATPYIIIIBL;
4) y BceX 3JIEMEHTOB MOJTPYIITHI BEIPAXKEHBI IPUMEPHO B OJIMHAKOBOM CTEIICHHU.
6. Kaxoli psit a1eMeHTOB IpeICTaBIIEH B MOPSAIKE BO3PACTAHUS aTOMHOTO paguyca:
1) O, S, Se, Te; 2)C, N, O, F 3) Na, Mo, Al, Si; 4)1, Br, CI, F.
7. Meramnyeckuid XapakTep CBOWCTB JIeMeHTOB B psiny Mg-Ca-Sr-Ba:
1) ymenbiaeTcs;  2) BO3pacTaerT;
3) He u3meHseTcs; 4) yMEHBIIIAETCs, a 3aTeM BO3PaCTaeT.
8. Hemerayutnueckuii xapakTep CBOMCTB 2j1eMeHTOB B psiay N-P-As-Sb-Bi:
1) ymeHbIaeTcs; 2) Bo3pacTaeT; 3) HEe U3MEHSEeTCs;
4) yMeHbIIIaeTcs, a 3aTeM BO3pacTaerT.
10. Kakast mapa B yka3aHHOU COBOKYITHOCTH 35ieMeHTOB - Ca, P, Si, Ag, Ni, As - o6nanaet Hanbosee
CXOJIHBIMH XUMHYECKHMH CBOMCTBAMH
1) Ca, Si;  2)Ao,Ni; 3)P,As; 4)Ni,P.

O0pa3ubl BOPOCOB AJisl IPOBeJeHUS KOJJVIOKBUYMOB.
1. PacTBoOpsI
1. Berumncaure kaxyurytocs crenenb auccounanuu CaCl, B 0.2 M pactBope, eciii 0CMOTHYECKOE
JapieHue npu 27 C cocrasnster 1247,1 xI1a.
2. Cmemansl pacTBopsl BemecTs: a) Na,SO4+BaCl,, 6) FeSO4+(NH,), S. Harmucats HOHHBIC peakiinu
WX B3aMMOJCUCTBH.
3. Bemuncnuts pH cnenyromux pactsopoB KOH (o= npunsars pasHoit 1):  a)0,01x.; 6)0,005H.
4. HanmmcaTb ypaBHEHUS peakyii THAPOIN3a B COKPAILICHHOM HOHHOM BHJE U YKa3aTh PEaKIHIO CPEIb
pH B pactBopax ciexn. comeii:  a) NaClO, 6) Ca(CH3 COO), B) Pb(NO3),
5. Berucnuts crenens ruaponnsza KCN B 0,11 paBctBope. (K e (ew) = 7,2-10'10).
2. p-3nementsl V u IV-rpynn
1) Azot. Crpoenue monekynsl ¢ no3unuii BC n1 MO. ®usndyeckue U XMMHUYECKHE CBOWCTBA. A30T B
NpUpPOJIE U €ro MOJy4YEeHUE B MPOMBINUIEHHOCTH W Jabopatopuu. MeTtojpl (UKcanuu aTMocqepHOro
a30Ta (aMMHUAYHBIN, TYTOBOMW, ITHAHAMUTHBIH ).



2) Oxcun dochopa (V), nonydennsiii okuciaeHueMm 31 r docdopa, pactBopeH B 495 1 BOABl C
oOpaszoBanreM oprodochopHoil kuca0TeL. B monydeHHbIH pacTBOp npomyiieHo 44,8 1 ammuaka (H.y).
Omnpeaennre cocTaB NOMTYYESHHOHN CONM U €€ KOHLIEHTPALUIO B pacTBOPE.

3) 3aKOHYUTH ypaBHEHUS peaKLUil:

a) N2H4+KMnO4+H 2804 — e) Si+NaOH+HQO—)

6) KNO, +KJ+H 2804 — )K) KMnO4+P+H 2804 —

B) PH; +H]— 3) Na,CO 3+A|2(SO4)3+H 20—
F) S|02 +F2 i I/I) B+ HZSO4 i

I[) CS,+KOH— K) Na,SiO, + HCl(KOHH) —

4) K 5r cypuka no6asunu 20mn 60 % - voro pactBopa HNO; (p = 1,37 /M), pacTBOp C OcagxoM
Harpesiu, a 3aTeM pa30aBwiM Boaoi o 2i. OmnpexpenuTte Maccy ocalka W HOPMAIbHYIO KOHUEHTPALUIO
COJIM B PacTBOPE.

5) YpaBHATH CleyIONINE PEaKIHH:

a) As,0; +HNO;— 1") Pb;0., +HN03(K) —
6) NaASOZ +J, +N32C03—> ,Z[) stnC|4 +7Zn—
B) ASC|3+(NH4)282 — e) Sn+ HzSO4(K) — )K) BiC|3+(NH4)282 —

7.2. MeTtoauueckue Marepuaibl, ONpPEEISIONINe IMPOLEAYpY OLEHHBAHHUS 3HAHUN, YMEHHH,
HaBBIKOB M (MJIM) OIbITa JEATENbHOCTH, XapaKTepU3YIOUMX dTanbl  (OpMHUpPOBaHUS
KOMIIETECHIIU .

OOmuii pe3yapTaT BBIBOAUTCS KaK HWHTErpaibHas OIEHKA, CKJIaJbIBalolias M3 TEKYILIETro
KOHTPOJISA - 50% 1 MPOMEKyTOUHOTO KOHTPOJIs - 50%.

Tekymuii KOHTPOJIb O AUCIUILIIMHE BKIIOYAET:

- mocelieHue 3aHatuii - 20 0aos,

- BBITIOJTHEHUE JTAOOPATOPHBIX 3aIaHU (JIOMYCK, BRITOTHEHHUE, cada padboT) — 60 6amios,

- BBITOJIHEHUE TOMAIIHUX (AyJUTOPHBIX) KOHTPOJIBHBIX padoT - 20 6amios.

[TpoMeKyTOUHBII KOHTPOJIb IO JUCIHUILIMHE BKIIOYAET:

NUCbMEHHAs! KOHTpoJibHas paboTta - 100 Gamnos.

8. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOH Y4eOHOH JHTepaTypbl, HeOOXOAUMOHN IJisi
OCBOEHMS TMCIUIJIUHBI.

a) OCHOBHAas IuTeparypa:

1. AxmeroB H.C. O6mas u Heopranuveckas xumus. Y4ueOnuk.- M.: Jlans. 2014. — 752 c.

2. I'muuka H.JI. 3agaun u ynpaxxaenus no obuieit xumuu. M.: MaTterpan-IIpece, 2003. 276 c.

3. IlpakTukym mo o6mieit u Heopranuveckoil xumuu /B.B. barpakos u mp..M, KomnocC, 2007.
463c.

4. TlporpaMMa MpakTUKyMa [0 HEOPraHWYECKOM  XMMHUHM W KOHTPOJbHBIE 3aJaHus IUis
caMoCTOsTeNbHOM paboThl ctyaenToB / [lox pen. ¥V.I'. Maromen6exoBa. Maxaukana: UIII AI'Y,
2009.

5. O0mras u Heopranudeckas xumus. B 2 Tomax. T.1 : 3akonbl u konuenuuu / E.B. CaBuHKHHA
[1 mp.].. — Mocksa : JIaGoparopus 3Hanui, 2018. — 492 c¢. — ISBN 978-5-00101-602-1 (t.1),
978-5-00101-601-4. — TekcT : SJCKTPOHHBIA // DIeKTpoHHO-OMOMMoTeyHas cucrema IPR
BOOKS : [caiir]. — URL.: https://www.iprbookshop.ru/88928.html. — Pexxum mocryma: s
aBTOPHU3UP. NIOJIB30BATENIEH

0) TOTOJIHUTEbHAS JTUTEPATypa:

1. EpmonaeBa B.W. TeopeTnueckue OCHOBbI HEOPTaHUUECKOW XUMHH | METOJUYECKUE YKA3AHUS

/ EpmonaeBa B.WM., JIsymuuanckas H.H.. — MockBa : MoOCKOBCKHII ToCyqapCTBEHHBIN
TexHuueckuil yauBepcutrer umenn H.D. baymana, 2011. — 64 c. — Tekcr : 3IeKTpOHHBIN //
DIIeKTPOHHO-OUOINOTEUHAS crucrema IPR BOOKS : [caiiT]. —
URL: https://www.iprbookshop.ru/31277.html . — Pexum gocTyma: uis aBTOPH3HP.
M0JIb30BaTENEN

2. Crace H.®. CnpaBo4yHHK 1O 00IIel U HEOpraHMYeCKOoH Xumuu : ydyebHoe nmocodbue / Ctach
H.®.. — Tomck : Tomckuii momurexHuueckuii yHmepcuter, 2014. — 93 c¢. — Tekcr :

ANIEKTPOHHBIN // DOnekrponHo-OuOmuoreunas cucrema [PR - BOOKS : [caiit]. —


https://www.iprbookshop.ru/88928.html
https://www.iprbookshop.ru/31277.html

URL: https://www.iprbookshop.ru/34718.html . — Pexum gocryma: s aBTOpH3HP.
M0JIb30BaTENEN

3. llleBaunpiHa JI.B. Heopranmdeckass Xumus : 3aaud U YIOPAXKHEHHUS MJIs BBIOJHEHUS
KOHTpOJIbHBIX paboT / llleBnunpia JI.B., AnapaeB A.U., Cuauypuna P.E.. — HoBocubupck :
HI'TY, 2011. — 107 c. — ISBN 978-5-7782-1574-0. — TekcT : 3JeKTPOHHBIN // DIEKTPOHHO-
oubanoreunas cucrema IPR BOOKS : [caiit]. — URL.: https://www.iprbookshop.ru/44672.html
. — Pexxum nocryna: s asropusup. [lons3oBarenei

9. Ilepeuenb pecypcoB HMH(OPMANMOHHO-TEJEKOMMYHHKANUOHHON ceTH «MHTepHET»,
HeO00XOAUMBbIX /15l 0CBOCHUS TUCHUILINHBI.

1). eLIBRARY.RU [DnexrponHslii pecypc]: 3nekTpoHHas oubnuoreka / Hayd. snek-TpoH.6-Ka.
— Mocksa, 1999. —Pesxum noctymna: http://elibrary.ru/defaultx.asp. — 5I3. pyc., anr.

2). Dnextponnsiil katanor Hb IT'Y [DnexktponHblil pecypc]: 6a3a JaHHBIX COAEPIKUT CBEIACHUS
oBcex Bumax juT, nocrynatomux B doua Hb JII'Y/[larecranckuii roc. yH-T. — Maxaukamna, 2010
— Pexxum nmocryma: http://elib.dgu.ru, ceo6oaHbIi

3). Moodle [DnexkTpoHHBIN pecypc]: cucTeMa BUPTyallbHOrOo oOydeHueM: [0a3a maHHBIX]| /
Har.roc. yH-T. — Maxaukana, 1. — Jloctyn u3 ceru JAI'Y wnm, nocie perucr-panuuu U3 ceTy yH-Ta,
u3 J1000# Touku, nMeroriei gocryn B uatepuet. — URL: http://moodle.dgu.ru.

4) OBC ibooks.ru [DneKTpoHHBII pecypc]: ANeKTPOHHO-OMOIMOTEYHasi cucTeMa. — Pexum
noctyna: https://ibooks.ru.
5. OBC book.ru [DnekTpoHHBIH pecypc]: 3MEKTPOHHO-OMONMOTEUHAss cucTema. — Pexum

nocTyma: Www.book.ru.
6. OBC iprbook.ru [DneKTpoHHBIH pecypc]: IIEKTpPOHHO-OMOMMOTEeYHass cuctema. — Pexum
noctyna: http://www.iprbookshop.ru/31168.html.

10. MeToagnueckue yKazaHus JJisi 00y4AOIIMXCS 110 OCBOCHUIO TUCHUIIMHBI.

JlexoHHBIN Kypc. JIekius sSBiseTcss OCHOBHON (popmMoil 00ydyeHus B BbICIIEM y4eOHOM
3aBelleHUU. B TeTpaau s KOHCIEKTUPOBAHUS JIEKIMI 3aIIUCH JI0JKHBI OBITh M30HMpaTeNbHBIMH,
IOJIHOCTBIO CJIEAYET 3alMChbIBaTh TOJIBKO ONpeleNeHusd. B KOHCHEKTE peKOMEHIyeTcs
IMPUMEHSATH COKPAILEHUs CJIOB, YTO YCKOPSET 3aKiCh. BONpOCkl, BO3HUKIINE Y CTYACHTOB B X0JI€
JeKIMH, PEKOMEHAYETCs 3alMChIBaTh HA IOJISAX, W IOCIE OKOHYAHHUS JICKIUH OOpaTUThCA 3a
paszbsicHeHueM K mpernonaBarento. CTyIeHTY HEOOXOJUMO aKTHBHO pabOTaTh C KOHCIEKTOM
JIEKLUI: 110CJIe OKOHYAHUSI JIEKIIUM PEKOMEHYETCsl IEPEYNTaTh CBOU 3alMCH, BHECTH IONPABKU
U JONOJHEHUs Ha mnoisX. KOHCHEKThl JIEKIUH ClielyeT HCHOJIb30BaTh IPU TOATOTOBKE K
IPAKTUYECKUM  3aHATUSAM  OK3aMEHY, MOJYJIbHBIM KOHTPOJIBHBIM, TIpU  BBIIOJHEHUU
CaMOCTOSITENIbHBIX 33JaHUN.

IIpakTrueckue 3aHsATHA. B XOne NMPAaKTUYECKUX 3aHATUU CTYIAEHT II0J PYKOBOACTBOM
MIPENOIaBaTelsl BBIIOJHIET MPAKTUUYECKUE 3aJaHMs, IMO3BOJIAIONIME 3aKPENUTh JIEKIMOHHBIA
MaTtepual MO0 M3y4aeMoil Teme, Hay4YUTbCAd BBIIOJIHATH CTATUCTUYECKYI0 00paboTKy
MOJIYUYEHHBIX JIaHHBIX, HAay4yUThCA paboTaTh C METOIMKAMH, PYKOBOIAIIUMHU JIOKYMEHTaMH,
uHpopmanueit paszauyHoro ypoBHS. CTYAEHT JOJDKeH BECTH aKTHBHYIO IO3HABATEIbHYIO
pabory. IlemecooOpazHo cTpouth €€ B ¢opMe HAOMIOACHHS, OKCIEPUMEHTA |
KOHCIIEKTUPOBaHMs. Ba)kHO HaAy4HUTHCS BKIIIOYATh BHOBD IOJIy4aeMyl0 HH(POPMAIIUIO B CHCTEMY
yKe uMeromuxcs 3HaHui. HeoOXxoaumo Takke aHaTIW3UpOBaTh MaTepHall [Uisl BBIACICHUS
00IIero B YaCTHOM M, HA000POT, YACTHOTO B OOIIIEM.

CamocrosiTennbHasi paboTa BBINOJMHSAETCS CTYAEHTOM B BHUJIE KOHCHEKTHPOBAHUS
NEPBOMCTOYHUKA, 3aKpPEIUICHUs] MaTepHaja MpPU BBIIOJHEHUU MPAKTHYECKHX paboT Mo TeMe.
Pe3ynbrarhl caMocTOsATENbHON pabOThl KOHTPOJIUPYIOTCS MPENoAaBaTeeM U YYUTHIBAIOTCA MPU
aTTeCTalluy CTyJeHTa (3a4eT, sk3aMeH). [Ipu 3ToM IpOBOIUTCS: TECTUPOBAHUE, HKCIPECC-OTPOC
Ha CEMUHApPCKHUX U MPAKTHUYECKUX 3aHATHUSAX, 3aCIyIIMBAHHUE JTOKJIAJO0B, IPOBEPKA MUCbMEHHBIX
pabot u.T.1.

11. IlepeyeHb WHGPOPMAUMOHHBLIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPHU OCYHIECTBJICHUU
o0pa3oBaTe/IbHOI0 mpolecca MO IMCHUILIMHE, BKJIYasi NepedyeHb IPOrpaMMHOIO


https://www.iprbookshop.ru/34718.html
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obecrieyeHUsI 1 HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
[lpm ocymecTBaeHnun 00pa3oBaTeNbHOrO Tpolecca Mo auciummHe «OO0mas u

HEOpraHUYECKasi XMMUsD) UCIIONB3YIOTCS CICAYIOMINE HH(OPMAMOHHBIE TEXHOIOTHH:

» 3aHATHS KOMIBIOTEPHOTO TECTUPOBAHHUSL.

» JleMOHCTpalMOHHBIN MaTepHrajl MPUMEHEHUEM TIPOCKTOPA U HHTEPAKTHBHOW JIOCKH.

» Ilporpammer makera Microsoft Office

» Katajor o0pazoBaTelbHBIXHHTEpHET-pecypcoBhttp://www.edu.ru/ Xumuyeckuii

» Karajior: XuMu4eckue pecypcsl Pynera http://www.ximicat.com/ IToprain

» (yHIaMEHTAILHOTrO XUMHIYecKoro oopazoBanus Poccuu http://www.chemnet.ruXuMuK

> cailT 0 XuMHM U1 XUMUKOB http://www.xumuk.ru/

» Xumnueckuecepsepoihttp://www.Himhelp.ru,  ChemWeb, = ChemExpress  Online,

ChemNet.com.

12. Onmcanume MaTepUAJIbHO-TEXHHMYECKOH 0a3bl, He0OXOAUMOM /I OCYUIeCTBJICHHS
00pa3oBaTeIbHOI0 Mpolecca 1Mo JUCHUIINHE.

B cootBerctBuu ¢ tpedoBanusmu ['OC kadenpa mmeer crnenuaibHO 000PYTOBAHHYIO
y4eOHYI0 ayAWTOPHUIO JUIsI TPOBEACHUS JIEKIMOHHBIX 3aHATUH 10 IOTOKaM CTYJEHTOB,
MOMEILEHUS 15 TabOpaTOPHBIX PabOT Ha TPYIITY CTYACHTOB U3 12 4eloBeK U BCIIOMOTraTelIbHOE
NIOMEIIEHUE Ul XPAaHEHUS XMMUYECKHX PEaKTHBOB MU MPO(PHUIAKTHUECKOTO OOCITY>KUBAHHS
y4eOHOT0 U y4eOHO-HAyYHOTO 000PYI0BAHHUS.

[Tomerienne Ui NEKIUOHHBIX 3aHATHUH YKOMIUIEKTOBAHO KOMIUIEKTOM 3JICKTPOIHUTAHUS
D (220 B, 2 kBt, B xommiekre ¢ Y30), cnenuaau3upoBaHHONW MeOENbI0 U OpPrcpe/ICTBAMH
(mocka aynauTopHas JUIsl HAIMCAaHUS MEJIOM M (hjoMacTtepoM, cToika-kadeapa, CTON JEKTopa,
CTYJ-KpECco, CTOJIbI ayAMTOpHblE ABYXMecTHble (1 Ha KaXIbIX ABYX CTYACHTOB), CTYI
ayauTopHbIi (1 Ha KaXXA0ro CTyZleHTa), a TaKkKe TeXHUYECKMMHU CpeACTBaMU O0ydeHus (9KpaH
HACTEHHBIN C DJIEKTPONPUBOIOM U JHUCTAHIIMOHHBIM YIpPaBICHUEM, MYJIbTUMEAHA MPOEKTOP C
HOYTOYKOM).

JlaGopaTopHble 3aHATHUS TPOBOIATCS B CHEIUAILHO OOOPYIOBAHHBIX JITAOOPATOPUSIX C
NPUMEHEHHEM HEOOXOMUMBIX CpPEICTB OOydeHUus (J1abopaTopHOro 00OpyHdOBaHHS, OOpa3IIOB,
HOPMAaTUBHBIX U TEXHUYECKHX JOKYMEHTOB M T.I.). [lomemienus mabopaTopHbIX MPaKTUKYMOB
YKOMIUIEKTOBAHbI CIIEUATBHONW Y4eOHO-1abopaTopHOi MeOenbio (B TOM YHCIE CTOJaMH C
XUMHUYECKH CTOMKUMHU MOKPBITUSIMH ), BHITSDKHBIME HIKadaMu, yueOHO-HaAyYHBIM JJAO0OPaTOPHBIM
00OpyIOBaHUEM, H3MEPUTEIbHBIMU NPUOOpPAMHU, XHMUYECKOH TOCYJOW H XUMHYECKHUMH
peakTMBaMH, B TOJHOM Mepe O00ecleyuBaIOIMMU BBIMOJHEHHE TPeOOBAaHUN MpPOTpamMMbl IO
HEOPraHMYeCKOW  XUMHMHU.  MarepuaabHO-TEXHMYECKHE  CpelICTBa  JUISl  NPOBEICHHSA
7a00paTOPHOTrO MPAaKTHUKyMa MO ITUCIUIUIMHE HEOpraHuyeckas XHWMHsS BKIIOYaeT B ceOs:
crienuanbHOoe 000pyHoBaHUe (KOMIUIEKT auiekTponuTanus 13, BonrocHabxeHue), 1aboparopHoe
obopynoBanue (madoparopusie Bechl Tuma BJID 250 u BJID 1100, koHIyKTOMETp, TEPMOMETPHI,
pH-MeTpbl, meun TpyOuaThie W MyQenbHbIE, CYMIMIBHBIN IIKad, YCTPOWCTBO MJsl CYIIKH
MOCY/bl, TUCTUIUIATOP, OYKU 3allUTHBIE, KOJIOOHATPEBATENH, IITATUBHI 1a00PaTOPHbIE, ITATUBBI
Ui IPOoOUPOK), TaboparopHas nocyaa (crakansl (100, 250 u 500 mir), ko0l koHnyeckue (100
MJT), KOJIOBI KpyriogoHHbIe (250 mit) koa0s! mimockogonubie (100, 250 u 500 M), ko6 Bropiia
(250 u 100 mu), mummaapsl Mepabie (100, 25 u 50 Mi), BOPOHKHM KamelbHBIE, XUMUYECKUE,
BOPOHKU [UIsl XJIOpa, BOPOHKM MIoHKe, mpoMmbiBaiku, U-oOpaszHble TpyOKH, peaklHOHHbIE
TpyOKkH, hapopoBsie HalIKu, TUTIH GapPopoBbIe, XOIOAUIBLHUKH MPSIMOI, 0OpaTHBIM, BOPOHKH
nabopaTopHble, AedaerMaTopsl), CrielraibHas MeOeab U OPrCPe/ICTBA (IOCKAa ayJUTOpHAS IS
HalMCaHUs MeJIOM M (hJIoMacTepoM, MYJIbTUMEIUA IMPOEKTOp (TMEPEeHOCHOI) C HOYTOYKOM,
9KpaH, CTOJI TpernojaBareis, CTyJI-Kpecio IMpernojaBaTelii, CTOJbl  JiabopaTOpHbIE
OPSAMOYTOJIBHOTO TNPO(UIsT ¢ TBEPABIM XUMHUYECKUM M TEPMUYECKH CTOHKHUM IOKPBITHEM,
Ta0ypeThl, BRITSDKHBIC ITKa(bI Ta00paTOpHBIE, MOMKA).
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