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1. MECTO JUCLIUIUINHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOTPAMMEI

1.1. TpebGoBaHHs K MMPeIBAPUTEIBHOIN MOATOTOBKE 0OYUYAIOMIMXCS, MPEIIISCTBYIONINE
Y COITYTCTBYIOLUE IUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YYCHHE JaHHOM:

JucuumnuHa «XUMHS» BXOJWUT B BapUATHBHYIO 4acTb 00pa3oBaTEIbHOM IPOrpaMMBI.
OHa TecHO B3aMMOCBSI3aHa C JAPYTMMHM €CTECTBEHHOHAYYHBIMM JAUCLUUIUIMHAMU: (U3UKOMH,
IKOJIOTHEN; MaTeMaTUKON. M3yueHne qUCIMIUIMHBI O0a3upyeTcsl Ha LIKOJIbHBIX 3HAHUSX XUMUU

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapaKTepUCTHKA

HammeHnoBaHue mokazatenst 3HaueHue MmoKa3aTens

HazBanue oOpa3oBaTenbHOM MPOrpaMMBbl 44.03.05 Ilenarormnueckoe oOpa3oBaHue.
[Ipodwmns: Guznka u napopmaruka (IIporpamma
OakayiaBpuara)

udp u Ha3BaHUE B COOTBETCTBUHU C yUeOHBIM b1.B.O/] be3anbTepHaTUBHAs TUCIUILINHA

IUIAHOM

Yactp 00pa3oBaTenbHON IPOTPAMMEBI BapuatuBHas yacTth

KosnuecTBo 3a4eTHBIX eIMHMLL / BCET'O 4acOB 2/72

2.2.  Pacnpenenenue yacoB 1o popMam U neproaaM o0ydeHus

OO0111€€ KOJIMYECTBO YaCOB
= CaMoCTOs-
dopma g, 3 6 . o
S 2 JIEKIU- nabopa- MIPAKTH- TEJIBLHOU opMa
00y4eHus (2 b BCETO

3 OHHBIX TOPHBIX YECKUX pabots! + KOHTPOJIA

KOHTPOJIb
Ounas 4 7 10 20 - 42 72 SK3aM€EH
3aouHasa 1 1 2 4 - 66 72 SK3aM€EH

3. HEJIN JUCHUTTJIMHBI

Hayunth cTyneHTOB HCHOJb30BAaTh 3HAHUS OOIIEH XMMHUHU s aHalU3a CTPOEHUS,
XUMHUYECKUX CBOWMCTB BEILIECTB, YCIOBUM IPUTOTOBJIEHHUS PACTBOPOB U IOJIYYEHUsI COCINHEHHH,
aHajau3a U IPOTHO3UPOBAaHUA HX BIUSHHUSA HA OKPYKAIOIIYIO Cpely, Ha 3KOJOIMYECKYIO
00CTaHOBKY, Ul BBIIOJHEHUS! (PU3NYECKOTO U XMMHUYECKOTO KCIIEPUMEHTA.

4. KOMITETEHIINM OBYYAIOINET'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X NH/IMKATOPDBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObBYUYEHU A

Komnerenuun WNHpukaropsl Pesynbrarel 00yueHus

IK-2. Cnoco0Gen | I1K-2.25 ®opmupyer | [1K-2.25.1 3HaeT coBpeMEHHBIE II€IarOTHYCCKHE
OpraHn3oBaThb 00pa3oBaTeNbHYIO TEXHOJOTMU  pealu3alud  KOMIIETEHTHOCTHOTO
ACATCIIEHOCTD cpeay B HEIX | yjonxona C Y4eTOM BO3PACTHBIX u
0byuaromuxcs, AOCTHKCHHA UHIMBUIYaTbHBIX OCOOEHHOCTEH 00yYarOIIUXCS
HarlpasICHHYIo Ha | IMHHOCTHEIX, I1K-2.25.2 Ymeer OpraHu30BaTh
OCBOCHHE NPEAMETHBIX u

. CaMOCTOSITENILHYIO JIEATETHHOCTh 00YYarOIINXCs, B
JIOTIOJTHUTEIbHOU MeTanpeAMETHBIX
0011e00pa3oBaTeIbHON | Pe3ysIbTaTOB TOM HHCIIC HCCICAOBATCIBCKYIO.
IIPOrpamMmBbl ¢ | oOyuenws.
HICIIOJIb30BAaHHUEM
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CIIELIMAJIBHBIX I1K-2.26 ITpumenser | [1K-2.26.1 Ymeer pa3zpabaThIBaTh
HAYYHBIX 3HAHUH pasiu4HbIC CIOCOOBI | peanM30BBIBATE po0JIeMHOE oOyueHue,
pa3pabOTKH  HOBBIX | oCyIeCTBIATh CBSI3b OOYUCHHS IO IMIPEAMETY
0bpasoBaTeNbHBIX (Kypcy, mporpaMme) ¢ IpPaKTUKOH, OOCYKIaTh C
TEXHOJIOT Ui
CXHOTIOTHH, oOy4aromuMucs aKTyaJibHbIE COOBITUSA
BKJIIOYas  CHCTEMBI
COBPEMEHHOCTH.
KOMITBIOTEPHOTO U
JMCTaHIIMOHHOTO
o0OydeHusl.

o. I[TPOIT'PAMMA JJUCHUITJIMHBI

HasBanue teMEbl

Kpatkoe cogepxanrie TeMbl (BOIPOCH TEMbI)

Tema 1. OCHOBHBIE IOHATHASA XUMHU

Beenenue. Kparkas ucropusi pasBUTHS XUMHUYECKUX
3HAHUU. ATOMHO-MOJICKYJISIpHOE YydeHHe. OCHOBHBIC
MOHATUA XUMUU. POnp XUMUM B M3y4ye€HUU (PUUKH.
ATOMHasg Macca M pa3Mepbl aTOMOB. XHMHUYECKHI
JJIEMEHT, XUMHYECKast dopmyna. Mosib.
MonekynsgpHas W MOJsipHas  Macchl.  MeToJbl
ompeneseHuess aTOMHBIX W MOJIEKYJISIPHBIX —Macc.
3akon /rononra-Iltu. CTexuoMeTpuyecKHe 3aKOHBI.
['a30BbIC 3aKOHBI B XUMUU. 3aKOH COXPAHEHUSI MACCHI
W DHEPruM, 3aKOH KpATHBIX OTHOILIECHWH, 3aKOH
MOCTOSTHCTBA COCTaBa, 3aKOH OOBEMHBIX OTHOUICHUH,
3aKOH ABOTaJpo U CIEACTBUS M3 HEro, ypaBHEHHUE
MenpeneeBa-Knanelipona, boitns-Mapuotra, Ilapins,
Ieii-JIroccaka; 0OBEOIMHEHHBIM  Ta30BBI  3aKOH.
VYHuBepcanpHasi ~ Tra3oBas  IIOCTOSIHHas.  3aKOH
SKBUBAJIEHTOB. [IoHATHE O XMMHYECKOM HKBHUBAJIECHTE,
KOJIMYECTBO DKBUBAJICHTOB M JKBHUBAJICHTHHIE MACCHI
BelleCcTB. Pacyer HKBUBAJIEHTHBIX MacC 3JIEMEHTOB,
HMOHOB, MPOCTHIX M CJIOXKHBIX BEIIECTB, YKBUBAJICHTOB
BEILIECTB B XUMHUECKUX PEAKIIMIX.

Tema 2. CnocoObl BbIpaKE€HUS

KOHICHTpAUX paCcTBOPOB

PactBopsl, knaccuduxamnus pactBopoB. KonuenTpanus
pactBopa. MaccoBas, MoJbHasg, OOBEMHas JIOJH.
MaccoBast koHIeHTpalusi. MoJisipHasi KOHLEHTpalus.
Hopmanbnas KOHLEHTpaLU. MounsnbHas
koHueHTpauus. Turp. IIpaBuno “kpecta”. Ilepepacuer
OJIHUX KOHIIEHTpalMi B Jpyrue. 3aKOH YKBUBAJICHTOB
JUISL paCTBOPOB.

Tema 3. DneMeHTBHl XUMHUYECKOH

TECPMOANHAMHKN u
XHUMHUYECKOE PAaBHOBECHE

KHHCTHUKU.

TennoBble 3(hekTbl XUMUYECKUX peakuuil. DHI0- U
9K30T€PMHUECKHE peakuuu. BHyTpeHHss1 sHeprus.
Ontanenus. OHTpornus. OHeprus ['ub0ca. DHeprus
T'expMmromnsna. [TepBsrit " BTOPOM 3aKOHBI
TEPMOAMHAMMKHU. 3aKoH l'ecca, CIEICTBUS M3 HETO.
Hanpasnenune xumuueckux mpoueccoB. Onpenenenue
CKOPOCTH XMMHMUYECKOM peakuu. 3aKOH JEHCTBYIOMHNX
Macc. KoHcranTa ckopoctu peakuuu, ee (hu3HUECKU
cMmbIca. DakTOppl, KOTOPHIE BIUSAIOT HAa CKOPOCTb
xuMudeckon peaknuu. 3akoH Bant-T'odda. IMopsgox
peakuuu.  OHEpPrus  akTHBAllMM,  KaTaJlu3aTophbl
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peaKuuid.
Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBecCHs.
®dakToppl, KOTOpPHIE BIUAIOT HAa  XUMHYECKOE
paBHOBecue. CmenieHue paBHOBecus, npuHuun Jle-
Ilarense.

Tema 4. CrpoeHue aroma u
XUMHYECKast CBS3b

ITepBeie momenu aromoB (TommcoHn, Pesepdopn).
KBanToBo-MexaHuyeckass MoJielib aToma. YpaBHEHUE
KBAaHTOBOM MexaHukH. KBaHTOBble uwmcia. IlpaBuiia
3arl0JIHEHUsT  opOMTanell  AJeKTpoHaMH  (MPaBUIIO
MUMHMAaJIbHBIX 3Heprud, npunuun [laynu, mpaBuio
I'ynna). CpotictBa aromoB. IloTeHIman wuoHU3AIMH,
CPOJICTBO K DJIEKTPOHY, 3JIEKTPOOTPULIATEIBLHOCTb.
DNEKTPOHHBIE W 3JIEKTPOHHO-TpaduyecKue (HOpPMYJIbI
XMMHYECKUX 3JIeMEHTOB. llepronnueckuid 3aKOH U
cucTteMa xuMuueckux anemeHToB [[. M. Menaeneena.
[TepuoauyHOCTH W3MEHEHUS CBOICTB B
MEPUOIMYECKON CHUCTeMe, B Iepuojax M TCpyIax.
SBnenne pagmoakTuBHOCTH. KOBajieHTHas, HOHHAas,
MeTaJu4ecKas, BOJOPOAHAs CBA3b, MEKMOJIEKYIIPHOE
B3aHMOJICHCTBHE

Tema 5. PactBopsl. PaBHOBecue B
pacTBopax. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Jlunamuka mpoleccoB B pacTBopax. PactsBopsl
HEIJIEKTPOJINTOB M 3IeKTposuTOB. KoseratuBHbie
cBOMcTBa  pacTBOpoB. 3akoHsl Payma.  Ocwmoc.
DHepreTuka pacTBOPEHHUSL. Teopus
NEKTPOIUTUYECKON JUCCOLUALIH. Crenenp
nuccouuanuu. PactBopbl anexktponuToB. CulbHBIE U
ciabble 31eKTpoiauThl. PaBHOBecue B  pacTBopax
JJEKTPOJUTOB.  VOHHBIE  ypaBHEHMs  peakiuil.
Koncranta pucconmanyu. CHIBHBIE DIIEKTPOJIUTHIL.
AKTUBHOCT, HOHOB. YpaBHeHue J[leOas-Xrokkens.
HNonHoe mpowusseneHue BoIbl, MmoHATHE O pH cpensbl.
I'mppomus. Koncranta rugponusa. I[lpousBenenue
pacTBOPUMOCTH.  YCIIOBHS  BBINAACHUA  OCaJKa.
Bydepusie pPacTBOPBHI. OxucanTenpHo-
BOCCTAHOBUTEIIBHBIE  PEAKLHH. Knaccugukarus
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuii. Meroa
MOHHO-3JIEKTpoHHOro Oananca. HampaBnenue OBP.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE MTOTEHIUAJIBI.
ONEKTPOXUMHYECKHE ITPOLIECCHI.

Tema 6. OG30p CBOWCTB AJIEMEHTOB U
WX COCIMHECHUHN

IIpocTeie BemiecTBa, CBOWCTBA, METOIbI TOJYYEHUS.
Kiaccrr HEOPraHUYECKUX COEIMHEHUII.
Homenxnarypa. Tunbl xumuueckux peakuuit. O630p
HemerauioB. [loarpynmna ranorenos. Kucinopoa. Boaa,
niepokcu Bomopoaa. Cepa. Azor. @ochop. Yraepos.
Annorponus  yrnepoma. Kpemnwmii. bop. CsoiicTBa
MpOCThIX BemniecTB. CBONCTBA COECIMHEHUMN: OKCHJIOB,
KHCIIOT, cojeil, OuHapHbIX coenuHeHuil. [lomydenue,
npuMeHeHne HemertauioB. O030p XUMHH METaJIJIOB.
[[leqmoyHbIE W LIETOYHO-3EMEIBHBIE  AJIEMEHTHI.
Amomuanii. MIX coelmWHEHUs, CBOWCTBa, CITOCOOBI
MOJTYYEHUs] METaJUIOB.




6. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI

6.1. ®dopma oOydeHnus — ouHasi, Kypc — 4, cemectp — 7

HaumeHoBaHuUs pa3ienoB U TeM Koswriectso Hacon
Jlex. Jlabop. | IIpakt. | CPC+K | Bcero

Tema 1. OCHOBHBIC TOHATHUS XUMUU 2 5 8 15
Tema 2. CriocoObl BEIpayKeHHUS KOHLIEHTPAIMN 2 2 6 10
pacTBOpoB
Tema 3. D1eMEHTBI XUMHYCCKOM 2 3 6 11
TEPMOJMHAMUKH U KHHETHKH. X UMUYECKOS
paBHOBECHE
Tema 4. CTpocHHe aTOMa U XUMUYECKast CBSI3b 2 2 8 12
Tema 5. PacTBOpEl. PaBHOBECHE B pacTBOpax. 1 4 6 11
OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUU
Tema 6. O630p CBOWCTB 3JIEMEHTOB M UX 1 4 8 13
COETMHEHHI
HUTOI'O 3A CEMECTP 10 20 — 42 72
HNTOI'O 11O KOMITOHEHTY OIIOIT 10 20 — 42 72

6.2. ®opma oOyueHus — 3a04Hast, Kypc — 4, cemectp — 7

HavnmMeHoBaHUs pa3iesioB U TeM Kommiectso acos

Jlexu. Jlabop. | IIpakr. | CPC+K | Bcero

Tema 1. OcHOBHBIE ITIOHATHI XUMUU 0,5 1 10 11,5
Tema 2. CriocoOBI BEIpaXKEHUST KOHIICHTPAIHN 0,5 2 10 12,5
pacTBOPOB
Tema 3. D1eMEHTHI XUMHUYECKOM 0 10 10
TEPMOJIUHAMUKY M KHHETHKUA. XUMUYECKOE
paBHOBECHE
Tema 4. CTpoeHre aToMa U XUMHYECKas CBS3b 1 10 11
Tema 5. PactBOphl. PaBHOBECHE B pacTBOpax. 0 1 10 11
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIINU
Tema 6. O630p CBOMCTB 3JIEMEHTOB U UX 0 16 16
COEJIMHEHUI
NTOI'O 3A CEMECTP 2 4 — 66 72
HNTOI'O 110 KOMITOHEHTY OIIOIT 2 4 — 66 72

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsbHBIE BOIIPOCHI

1. OcHoBHbIE MOHATUS XUMUU. ATOM. Mosnekyna. MoH. AToMHast 1 MOJeKymIspHast

Macchl, UX onpeaenenrne. Moinb, Gopmynsl s pacyeTa.

2. CrexroMeTpUUYECKHE 3aKOHBI, I'a30BbIE 3aKOHBl B XHMHH: 3aKOH COXPaHECHMS
Macchl U PHEPIUH; 3aKOH KPAaTHBIX OTHOIIECHUM; 3aKOH MOCTOSHCTBA COCTaBa; 3aKOH 00BEMHBIX
OTHOLIECHMH; 3aKOH ABOraJpo M CIEICTBUS U3 HEro; ypaBHeHHe MeHneneeBa-KnaiinepoHa,
boiins-Mapwuorra, Illapns, Ieii-JIroccaka; oObeqWHEHHBIN Ta30BbIM 3aKOH. YHUBEpCAIbHas
ra3oBasl IOCTOSIHHAsI. 3aKOH SKBUBAJIECHTOB. [[OHATHE O XMMHUYECKOM JKBUBAJIEHTE, KOJINYECTBO
HKBHUBAJIEHTOB U HKBUBAJEHTHBIE MacChl BEIIEeCTB. PacueThl SKBHBAJIEHTHBIX MacC 3JIEMEHTOB,
MOHOB, IIPOCTBIX U CIOXHBIX BEIIECTB, JKBUBAJIEHTOB BELIECTB B XUMUYECKUX PEAKIUAX.

3. CrniocoObl BHpa)xxeHHs] KOHIIEHTpaIMK pacTBOpoB MaccoBas, MoyibHas, 00beMHas
nonu. MaccoBasg koHueHTpauus. MomsipHast koHueHTpauus. HopmanbHas KOHLEHTpauus.
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MonsinpHas koHueHtpausis. Tutp. IlpaBuno “kpecra”. Ilepecuer OAHMX KOHIIEHTpalUUM B
JIpyTHe.

4, Crtpoenue atoma. Ileprie momenu atomoB (Tomrcon, Pesepdopn). KBanTopo-
MEXaHH4YeCKas MOJeNb aroma. llpaBuia 3amoiHEHHs] OpOWTaNel JJIeKTpOHAMH (IIPABUIIO
MUHHUMAJIbHBIX 2Heprui, npuHiun llaymu, mpaBuno ['yama). CpoiictBa atomoB. [loreHuman
MOHU3ALIMH, CPOJICTBO K JIECKTPOHY, MJIEKTPOOTPHUIIATEIIBHOCTb.

5. [lepuonnueckuit 3axkoH u lIlepuonnueckass cucrema 35eMEHTOB. l3MeHeHue
CBOMCTB aTOMOB 3JIEMEHTOB B MEPUOJIaX U TPYIIIAX.

6. CreneHb OKUCIEHUS 3JIEMEHTOB. DJIEMEHTHI C MOCTOSHHBIM 3HAYEHHEM CTEIECHU
OKHUCIICHUS. DJIEMEHTHI C IEPEMEHHBIM 3HAUEHUEM CTETICHU OKUCIICHHUSL.

7. Teopusa snexrponuruueckord auccounuanuu. CreneHb Auccouuanuu. PacTBopsl
anekTpouToB. CUibHBIE W Cna0ble SJEKTPOIUTHL. PaBHOBecHMe B pacTBOpax 3JICKTPOJIHTOB.
Nounbie ypaBHeHust peakuui. Koncranta muccommanuu. I'maponus. MoHHoe mnpousBeneHue
BOJbl. Bogopoanslii nokasarens. pH.

8. Ckopocths xumudeckon peaknun. Koncranra ckopoctu. Ypasuenue Bant-I'odda.
Xumunueckoe paBHoBecue. Koncranta pasHoBecus. Ilpunnun Jle-Illarense. Cwmemienue
XUMHUYECKOIO0 PAaBHOBECHUSI.

9. Xumuyeckas CBsi3b. TUIIBI 1 MEXAHU3MbI XUMUYECKOM CBS3U.

7.2.  Tewmsl noknanos (pedepaToB)

1. OOmrre cBeeHus 00 IeKTpopaanoMarepuaiax. Bubl, BO3MOXHas
KJaccupuKanus.

2. [ToHsTHE O TPOBOJHUKAX, TOTYIIPOBOIHUKAX U JUAICKTPHKAX.

3. Buibl aKTHBHBIX M TACCUBHBIX JUAJICKTPHKOB.

4, Mertannndeckue U HeMeTaUTHUeCKue MPOBOAHUKHU. CBEpXIPOBOAHUKH. Buibl,
MIPUMCHCHUE.

5. OpraHuyeckre U HEOPraHMYECKHE MOJTYITPOBOHUKU. BB, puMeHEeHHE.

6. @eppurel. OOmIas XxapakTepucTuka U Kiaccudukamus pepputos. [Ipumenenue.

7. [To3ucrops! (TOITYIPOBOTHUKOBBIE TBEPJIBIC PACTBOPHI HA OCHOBE THTAHATA
Oapusi).

8. Kunkue kpucramibl. OO1ast XxapakTepucTuka. THIIBI )KUIKUX KPUCTAIUIOB.
IIpumeHeHue.

9. Jlazepsl. OO1IHe cBeneHus o ga3epax. [Ipuniun paboTel. TUIBI 1a3€poB.

7.3.  Tewmbl NUCbMEHHBIX PaOOT (TUIIBI 3a/1a4)

1. PacuerHble 3a1aun Ha HAXOXKACHUE (POPMYIIBI COCTUHEHHUS.

2. PacuetHble 3a1aun Ha MPUMEHEHHE Fa30BBIX 3aKOHOB.

3. PacdeTHble 3a1a4n Ha paCTBOPHI, CIIOCOOBI BEIPAKECHUST KOHIICHTPAITHHA.

4. CocraBrieHre ypaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITHIA.

5. XUMHUECKOE PABHOBECHE U CMEIICHNE XUMUYECKOTO PAaBHOBECHS.

6. PaBHOBecus B pacTBOpax 3JIEKTPOIUTOB.

BAPUAHTHI UHIVBUY AJIbHBIX 3A JAHUU 10 TEME «XUMMU S
OJIEMEHTOB»

Bapuanr 1

1.Kaxkoii o6seM xopa (mpu 17°C 1 99,3kI1a) BEIIETUTCS MPU B3aHMOIEHCTBHH CONSHOI
KHUCTOTHI ¢ 1k MnO3?

2.Yka3aTh 1a0opaTopHbIi crioco® monydeHust cepoBojopoaa. Kak MOXXKHO MOIy4dTh

CEJIEHOBO/IOPO/I ¥ TEJUTYPOBOIOPOA?
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3.ITpu B3pbIBE CMECH, OIYYECHHOM M3 OJHOrO 00beMa HEKOTOPOI'O ra3a U AByX 00beMOB
KHcIopoa, oopasyrores n8a oorema CO2 u oqun 06beM No. Halitu ¢popmyny rasa.

4.1lpuBecTy mpUMEpHl peakiuii, B KOTOPBIX a30T UTPAET POJb OKUCIUTENS, U MPUMEPDI
peaxiuii, B KOTOPHIX OH SIBJISIETCS BOCCTAHOBUTEIIEM.

5.Paccumraiite pH pactBopa, B 3 11 koToporo coaepxutcs 0,35 r NH40OH.

6.Ilponykrtamu oxkucieHusi miaBesieBod KucioTsl sBisitorcss CO2 um Bojma. CKOJIBKO
MWLIHJIMTPOB PACcTBOpa MIABEJICBOW KHUCIOTHI, coaepxkamiero 7% H2C2042H20 (p=1,02),
MO>XHO OKHCIIUTh B CEpHOKUCIIOM pacTBope npu nericteur 75 mut 0,08 H. pactBopa KMnO4?

7.0cymectBuTh npespanieHus: B — B203 — NaBO; — Na;B4s07 — H3BO3s — B.

7.4.  OO0pa3er copep:kaHusl MUCbMEHHON paboTHI (3a4eT)

®I'BOY BO «IOHELKHWI TOCYJAPCTBEHHbII YHUBEPCUTET»
OU3NKO-TeXHUUECKHH (paKkyIbTeT

Hanpaenenue noocomosxu:  44.03.01 Ilenarornueckoe oOpa3oBaHue

Ipoghuns: __ ®wusuka u nHpOpMaTHKA
Ilpoepamma noocomosxu.: oaxanaspuam
Cemecmp 7
Yuebnas oucyuniuna Xumusn

buner Nel

1. Ompenenure OOBEMHBIH COCTaB CMECH TeNUs M KHCIOPOJA, HCIIOJIB3yeMbIi
BOJIOJIa3aMH JUISL JIBIXaHUsI, €CIIM OTHOCHTENIbHAs IUIOTHOCTh CMECH IO BOJOPOIY
paBHa 4,8.

2. BpluucnuTh MOJSIpHYIO Maccy SKBUBalieHTa ciefyromux coenuHenuit: CaO, HNOg,
CaSO0q4, KCI, Fe(OH)2, ZnS, (CuOH)2SOs.

3. Mo xakoro obwema Hano pazbaButh 500 ma 20% pactBop NaCl (p = 1,152 r/mn),
yT00BI ONTY4uTh 4,5% pacteop (p = 1,029 r/mi)?

4. VYka3aTh, KaKue U3 NEPEUUCICHHBIX COeIMHEHUHN SIBJISIOTCS CUIBHBIMHU WM CIIAOBIMU
snieKkTpoiuTaMu U Hamucath ux auccormanmio: KCI, HsPO4, Na,CO3, H20, Al(OH)3,
Cl207, CH3COOH, H2SiOg, Li2HPOa.

5. 3axon ABorasapo. CrienctBust U3 3aKkoHa ABOTaIPO.

VYTBepkJIeHO Ha 3aceaHuU Kadeapbl HEOPraHMUECKOH XUMUH,

pOTOKOJ Ne OT «__ » 20 1.
3aBenytomuii kadeapoit Sb6noukosa H. B.
IIpenonasarens Cupopenko A.O.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUAIOIIMECA

OO6mrast olleHKa 3HAHWKA OOYYAIOIUXCS MO JAUCIMIUIMHE TpoBoautTces 1o 100-6ammpHOM
[IKAJIE€ HCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabmuie Huxke. OpraHu3anroHHO-y4deOHas
paboTa B ayAMTOPUU OIICHWUBAETCS HA OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAaYECTBEHHOE BBIIIOJIHEHUE JOMAIHUX 3a/1aHUi, aKTUBHOCTb BO BpeMs
MPOBEJCHUS JIEKIMOHHBIX W TPAKTUYECKUX 3aHATUN (yyacTHe B OOCYXACHMM TEKYLIEro H
MPOMIEHHOT0 MaTepuaia, pereHue 3a1ad u T.11.).




Cemectp 7
MakcumanbHoe
Howmepa pa3nenos Bupr pabot COIIHECTED BALIOR
OpraHu3aimoHHO-yueOHast paboTa B ayIUTOPUHU 10
CaMocTosiTeNnbpHas paboTta 10
1 KouTpoibHbie pabOTHI 110 IPAKTHUKE 10
KontponbHas paboTa 1o TeopeTuIecKoMy
Marepuany
JlaGoparopHsie pabOTHI 10
TecToBbI KOHTPOJIb 10
HUTOT'O 50
3ager 50
OO0 UTOT 32 CEMECTP 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

OreHKa 1o nATHOAIIILHON HIKalie
KonnuectBo 0ayuioB u3 =
100 ECTS Dk3aMmeH, TudepeHIInPOBAHHBINA 3ayer
3a4eT

90-100 A OTJINYHO 3a4YTEHO
80-89 B 3a4TEHO
75-79 C xopoto 3auTeHO
70-74 D 3a4YTEHO
50-69 E YIOBICTBOPUTEIHHO Bo—
35-59 FX HE 3a4TEHO

0-34 = HEYIOBJICTBOPHTEIHHO —

9. OBECIIEYEHUME OGPA3OBATEJIbBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanu3zanuu TUCHHUILTHHBI UCIIOJIB3YOTCS CIEAYIOIINAE JOMOIHUTEIbHBIE METOIBI
00ydYeHUsI, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOYHON aTTECTAIlUU O0YJArOIINXCs B
3aBUCHUMOCTH OT UX UHIUBUAYAIbHBIX OCOOEHHOCTEH:

1) JUISL CTICTIBIX M CITA0O0BUIAIINX

- neKuud oQOpMIISIOTCS B BHJIE OSJEKTPOHHOTO JOKYMEHTAa, JOCTYIMHOTO C
MTOMOII[HI0 KOMIIBIOTEPA CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHEIM 00ECIICUCHUEM;

- JUIS ~ BBIMOJHEHHsS  3aJlaHusi TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCS
YBEJIIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)Ke MCIIOIh30BAHUE COOCTBEHHBIX YBEITUIHBAFOIIHX
YCTPOMCTB;

- MMMCbMEHHBIC 33JIaHUsT ODOPMIISIOTCS YBEIIMYCHHBIM TIPUDTOM.

2) JUIS TITYXUX ¥ caOOCTBIIIAINX :

- JIEKIUU OPOPMIISIFOTCS B BHJIC DJICKTPOHHOTO JOKYMEHTA;

- MMCbMEHHBIE 33JIJaHUS BHIOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU Qopme;

- 9K3aMEH TIPOBOJUTCS B THCHBbMEHHOH (OpME HAa KOMIBIOTEPE; BO3MOXKHO
npoBeqieHne B popmMe TeCTUPOBAHUS.

3) JUTSL JIUI] ¢ HAPYIIICHUSIMHA OTIOPHO-/IBUTATEIILHOTO aIllapara:

— JIeKIuu Oo(OPMIISIOTCS B BHIE OJIEKTPOHHOTO JOKYMEHTa, JOCTYMHOIO C
MTOMOII[HI0 KOMIIBIOTEPA CO CIIEIUATH3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHUEM;

— MMCEMEHHBIC 33JJaHUS BBIOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOATCS B YCTHOW (hOpME HMITU BBITIOJNHSIOTCS B MMUCHMEHH O
¢dopme Ha KOMITBIOTEPE.

[Ipn HEOOXOMUMOCTH TIPEIyCMATPUBACTCS YBEIMYCHHWE BPEMEHU IS TOJTOTOBKU
OTBETA.
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[lponexypa mpoBeAeHHMS  NPOMEXKYTOUYHOHW  aTTECTAllMM  JUIL  OOYYaroIIuXcs
YCTAQHABIMBACTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[IpoMexxyTouHast aTTECTAaLUsI MOKET IPOBOANUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueAypbl OIEHMBAHUS PE3YJIbTAaTOB OOYUYCHHs JIOMYCKAeTCs C
UCTIOJIb30BaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
Wurtepuer mia kaxzaoro oOywaromerocss B (opMmax, aJanTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICUATHOHN (pOpME yBETUUYEHHBIM MIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IU1s1 00YHArOIIUXCS ¢ HAPYIIECHHSIMUA OIOPHO-BUTaTEIbHOTO arapaTa:

— B [IEYAaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOLECCA

Jlnist mpoBeieHus JIEKIIMOHHBIX 3aHATHH TpeOyeTcst ayIuTOpHst Ha TPYIHILy, 000pyJOBaHHAs
MEJIOBOI MJIM UHTEPAKTUBHOM JTOCKOM, MyJIbTUMEIUIHBIM IPOEKTOPOM M SKPAHOM.

Jlnst obecriedeHrs JIaGOpPaTOPHBIX 3aHATHI IO JTAaHHOMY KypCy HEOOXOIMMBI XMMHUYECKHUE
n1abopaTopuu, OCHAIIEHHBIE HEOOXOIMMBIM 000PYIOBAaHHEM U PEAKTHBAMH.

JononaurensHoe obecrieuenne: Wi-Fi gocTyn B Koprycax yHUBEPCHUTETa, TEKCTOBBIE H
ANIEKTPOHHBIE pecypchl HayuHoli OMOIMOTEeKH YHUBEPCUTETA.

Jlist  caMOCTOSITENNbHOW  Pa0OThI  MCHOJNB3YIOTCS TEKCTOBBIE M JJEKTPOHHBIE PECYPCHI
Hayunoii 6uOIMOTEKH YHUBEpPCUTETAa U JAPYTHUX JJIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MEeTOINYECKOE 00eCIIeUeHHUE.

[Ipy M3yyeHHH AUCUUIUIMHBI MPUMEHSIOTCS 3JEKTPOHHOE OOy4YeHHE M JAUCTaHIMOHHBIE
00pa3oBaTebHbIC TEXHOJIOTUH.

C ucnosnbp30BaHUEM PECypCOB IIAT(HOPMBI JTUCTAHIIMOHHOTO 0Opa30BaHUS OCYILECTBISAETCS
TEKYIIUI KOHTPOJIb 3HAHWUH O0YYarOIINXCsi HA OCHOBE TECTHPOBAHUS WM NMPOBEPKHU PE3yJIbTaTOB
CaMOCTOSITENIbHON PaOOTHI.

Memoouueckoe obecneuenue

1. [Tocobue mo Heopranndeckoii xumun, benoycona E.E., 50 mit.,
2. OcuoBbl xumun, Uraaros A.B., SIonmoukosa H.B., 100 mr.,
3. O6mas xumus : yaebHoe mocobue , E. E. benoycoga, E. 1O. [Toitmanosa, 30 mir.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. benoycosa, E. E. Obmas xumus : yaebHoe nocobue / E. E. benoycona, E. O.
[ToitmanoBa; ['ocynapcTBeHHOE 00pazoBaTENbHOE YUPEKJIEHUE BBICIIEro MpodeccrnoHalbHOTO
oOpa3zoBanus "JloHeukuil HanMoOHAIbHBIA yHuBepcutTeT", Xumunueckuil ¢akynsrer, Kadenpa
Heopranuyeckoit xumuu. - Jlonenx : 'OY BIIO "JouHVY", 2019. - 176 c.

2. AxwmeroB H.C. O6uiast u Heoprauuueckast xumusi. — M.:Beicmr. mik., 2001.-743 c.

11.2. JlononHUTENbHAS JIUTEpATypa

1. VYraii SI.A. O6mas u Heopranuyeckas xumust. — M.: Beicur. k., 2000. — 527c.

2. Kak o0pazyercss Xummuueckasi CBsA3b, U MPOTEKAIOT XUMHUUYECKHE peakuu. ['aHKuH
B.1O., T'ankun FO.B. (2007, 323 c.)
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3. Kypc obmeii xumun. Munrymuaa 3.1., Macnennukosa [.H., Koposun H.B.
(1990, 446 c.)

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas onbIHoTEKA (HOBb): dbenepanbpHas
rocyaapcTBeHHas uH(popmarumonHas cucreMa / MunuctepctBo Kymbryper P®; Poccuiickas
rocyaapcTBeHHas oubnamoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata obpamicHus:

01.09.2023). — PexxumM jmocryma: cBOOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieuenus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubauoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara o6pamenus: 01.09.2023). — Pexum mocTyma: s aBTOPU30B.
IIOJIb30BaTeNe. —TEeKCT: 2JIEKTPOHHBIN.

3. Hayunas snexrponHass Oubnmoreka «KubepJlenunkay»: caidt / Accoumamms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamienus: 01.09.2023). — Pexxum goctyma: Ui aBTOPU3O0B.
IIOJIb30BaTeIeN. — TEKCT: 2JIEKTPOHHBIM.

5. IBC KOpaiitT: snekTpoHHas OubinMoTeuHas cucrema: cailT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyma: st aBTOPU30B.
noJib30Bareneil. — TeKcT: ANeKTPOHHBIN.

6. DJIeKTPOoHHO-0nbIuoTeunasi cucrema JouIl'Y: caiitr / ®I'BOY BO «/lorl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7. DJIeKTpoHHbI KaTajgor Hayunoit 6ubnmoreku Jonl'Y: pasnmen caiita / Hb
Houl'Y. — Tekcr: snektponnsiit / DBC Joul'V: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum ngocryna: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — JJ1s TTosib3oBaTened JJonl'y.

8. JaexkTponHblii apxuB Jlonl'Y: pasgen caiita / HB [lonl'Y. — Tekcr:
anekTponusii / OBC Ioul'V: caiir. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexxum 1ocTyMa: CBOOOIHBIH.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (nuuensus mporpammbl Dream Spark [yist BBICIINX yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MpOrpaMMHOI0 00ECTIEUeHHUS ).


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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