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1. MECTO JUCLIMIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

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

JucuuiuimHa «XUMEs» BXOJUT B BapUaTHBHYIO YacTh 0Opa30BaTENbHON MPOTPAMMBI.
OHa TecHO B3aMMOCBSI3aHa C JAPYTMMHM €CTECTBEHHOHAYYHBIMM JAUCLUUIUIMHAMU: (U3UKOMH,
IKOJIOTHEN; MaTeMaTUKON. M3yueHne AUCIMILIMHBI Oa3upyeTcsl Ha UIKOJIbHBIX 3HAHUAX XUMUU.

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OOmas xapakTepucTUKa

HaumeHoBaHue nokasarenst 3HaueHue nokasaress
HasBanue oO6pazoBatesbHON MTPOrpaMMBbl 03.03.02 ®usuka (IIporpamma GakanaBpuara)
Iudp 1 Ha3BaHHE B COOTBETCTBHUH C b1.B.O/1.10 Xumus
y4eOHBIM TIIAHOM
Yactb 00pa3oBaTEIbHON NPOTrpaMMBbl BapunarnBHas 4yacte
KonmuecTBo 3a4€THBIX €IMHUIL / BCETO YaCOB 2172

2.2.  Pacnpenenenue yacoB 1o gpopMam U neproaaM o0ydeHuUs

O011ee KOJIMYECTBO YaCOB

o

o & CaMOCTOS-

dopma &8 i Sona- i o o
> 2 JIEKITH nabopa- | TpaKkTH TENBHOMI opMma
00y4eHus 20 2 BCETO
8 OHHBIX | TOPHBIX | YECKUX | paboThI + KOHTPOJIS
KOHTPOJIb
QOuHas 4 7 13 13 — 46 12 3a4yeT

3. HEJIN JUCHUTTJIMHBI

Hayunth cTyIeHTOB HCHOJb30BAaTh 3HAHUS OOIIEH XMMHUHU JJs aHalU3a CTPOEHUS,
XUMHUYECKHX CBOMCTB BEIECTB, YCIOBUM IIPUTOTOBJIEHUS! PACTBOPOB U IOJIYYEHUsI COCIMHEHHH,
aHajau3a U IPOTHO3UPOBAaHUA HX BIUSHHUSA HA OKPYKAIOIIYIO Cpely, Ha 3KOJOIMYECKYIO
00CTaHOBKY, /Ul BBIIOJHEHUS! (PU3NYECKOTO U XMMHUYECKOTO KCIIEPUMEHTA.

4. KOMITETEHIIMN OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X MH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUEHU A

Komnerenuun WHaukaTopsl PesynbraThl 00y4ueHus

YK-1. YK-1.5 YK-1.5.1 YMeer ocyuiecTBiATh MOUMCK UH(pOpMALIUH,
Criocoben OcymecTBisier HEOO0XOAUMOM IS pelIeHus 3aauu

OCYILIECTBIIATD IIOUCK VYK-1.5.2 3Haer OCHOBHBIE METOAbl KPUTHYECKOTO
TIOUCK, HE00X0IMMOH aHaJlu3a W OCHOBBI CHCTEMHOIO TIOAXOJAa Kak
KPUTHYECKUI uH(popMaluuy, o0lIeHayYHOTr0 MeTo1a

AQHAJIN3 U CUHTE3 | ONHPASICH Ha | YK-1.5.2 3Haer O0COOEHHOCTH CHCTEMATHU3ALUNA
uH(popMaluuy, pe3yabTaThl nH(}OpMaLUY, TOJYYEHHONW U3 Pa3HbIX HCTOUYHUKOB U




MIPUMEHSATH aHaiamu3a METO/bI €€ KPUTUUYECKOTIO aHaIn3a

CHCTEMHBII IOCTaBJICHHOMN

OAX0/ JUIS | 3aJ1auyM.

perieHus

IIOCTaBJIEHHBIX

3a/1a4y

YK-2. YK-2.4 VYK-2.4.1 VYmeeTr OpHEHTHpPOBATHCS B OCHOBHBIX
Crniocoben AHanusupyer MOHATHUSIX XUMUH, CBOMCTBax 3J€MEHTOB-
ONpeneNsATh XUMUYECKHE HEMETAJUIOB M METAJUIOB TPYII MEPUOIUYECKOMN
Kpyr 3aJad B | aCIEKThI CHCTEMBI U UX OMOJIOTHYECKON POJIH.

paMKax pOOJIEMBI u | YK-2.4.2 Hmeer mnpencraBieHUs O METOAUKAX U
IIOCTABJIEHHOW | MCIOJIb3YEMBIX TEXHOJIOTUSX  (PU3UYECKUX  HUCCIEAOBAHMMA  C
eI U | 00BEKTOB, MTOMOIIBIO COBPEMEHHOTO 000PYOBAHHUS.

BbIOMpAThH onpenesnser VK-2.43 VYmeer WHCHONB30BaTh COBPEMEHHYIO
ONTUMAaJIbHBIC HaJIn4ue puOOpHYyI0 0a3y ¥ COBpeMeHHbIE HH(POPMAIIMOHHBIE
CHoCo0bI UX | 3arpA3HSIIOMINX TEXHOJIOTHH B UCCIICIOBAHUAX

penieHus, BEILLECTB U JIEJAET

UCXO0S U3 | BBIBOJBI 0

JEHCTBYIOLIUX | IPUTOJHOCTH

MIPaBOBBIX HCIIOJIb30BaAHUS

HOPM, 3TOr0 00BEKTA

UMEIOIIHNXCSA

pecypcoB u

OrpaHUYECHUN

5.

I[TPOT'PAMMA JJUCLTATTJIMHBI

HasBanue teMnl

KpaTkoe conepxanue TeMbl (BOIPOCH! TEMBI)

Tema 1. OCHOBHBIE TIOHATHUA

XUMHHU

Beenenue. KpaTtkas ucTopusi pa3BUTHS XUMUYECKUX 3HAHUM.
ATOMHO-MOJIEKYyIsipHOe  ydeHue. (OCHOBHBIE  MOHSATHS
xuMud. Ponb xumun B u3ydyeHun Gu3MKd. ATOMHAsI Macca u
pa3Mepbl aTOMOB. XUMHUYECKUM 3JIEMEHT, XUMHUYECKas
dbopmyna. Mons. MonekynsipHasi ¥ MOJIIpHas MacChl.
Metoapl onpeseneHuess aTOMHBIX M MOJEKYJISPHBIX Macc.
3akoH  [lrononra-Iltu. CrexuoMerpuyeckue  3aKOHBI.
["a3oBble 3aKOHBI B XUMHH. 3aKOH COXPAaHEHHUS Macchl U
SHEPTrUM, 3aKOH KPATHBIX OTHOUIEHUH, 3aKOH IOCTOSTHCTBA
COCTaBa, 3aKOH OOBEMHBIX OTHOIICHHH, 3aKOH ABOTaapo U
CIIEJICTBUSL U3 HEro, ypaBHeHue MenaeneeBa-Knaneiipona,
boiins-Mapuotrra, lapns, I'eit-JIroccaka; oOBeaMHEHHBIH
ra3oBbIi 3aKOH. Y HUBEpCalIbHas ra3oBasi MOCTOSIHHAs. 3aKOH
SKBUBaJIEHTOB. [loHATHE O XMUMHYECKOM OSKBUBAJEHTE,
KOJMYECTBO SKBUBAJIEHTOB M  OSKBUBAJIEHTHBIE MAacChl
BellecTB. PacueT SKBUBaJIEHTHBIX Macc 3JE€MEHTOB, MOHOB,
MPOCTBIX M CJIOXHBIX BEIIECTB, 3KBUBAJICHTOB BEIIECTB B
XUMUYECKUX PEaKIUSIX.

Tema 2. CriocoObl BbIpaXeHUs
KOHIIEHTPALlUU pacTBOPOB

PactBopbl, kiaccudukauus pactBopoB. KoHueHTpanus
pactBopa. MaccoBasi, MoJibHast, 00beMHasi Joiau. MaccoBas
KOHILIEHTpauusa. MonspHas KoHueHTpauusa. HopmanbHas
KOHILIEHTpauusa. MonsibHast KoHLeHTpauusd. Turp. 1Ipasuno
“kpectra”. Ilepepacyer OOHMX KOHLEHTpalud B JpYTHE.
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3aKOH SKBUBAJICHTOB JIJIsl PACTBOPOB.

Tema 3. OEeMEHTHBI
XUMHYECKOM TEPMOJIUHAMUKHI
MU KHHETUKH. XHMHYECKOC
paBHOBECHE

TernoBble >PQPEKTHl XUMHYECKHX pEakiuid. DHI0- H
IK30TEPMHUYECKHE  pEakUuH. BHYTpeHHSs  SHeprus.
Onranenus.  OHrponus. Oueprus [ubbca. Dueprus

I'enbMmrosbna. IlepBbiii 1 BTOPOIl 3aKOHBI TEPMOJUHAMUKH.
3axoH ['ecca, ciencTBus u3 Hero. HanpaBieHne XuMHUUeCKUX
npoueccoB. OmnpeneneHue CKOPOCTH XUMHUYECKON pPeaKIIUu.
3akoH aelcTByromMx macc. KoHCTaHTa CKOpOCTH peaklMy,
ee ¢usnueckuil cmbici. DakTopbl, KOTOpbIE BIMSIIOT Ha

CKOpOCTh XMMHYECKOM peakuuu. 3akoH Bant-I'odda.
[Mopsimok peakuuu. DHEPrusi aKTHBAIMH, KaTalU3aTOPbI
peaKuui.

Xumuueckoe — paBHOBecue.  KOHCTaHTa  paBHOBECHS.

@aKTOpbl, KOTOpPHIC BIUSAIOT HAa XMMHYECKOE PaBHOBECHUE.
Cwmenienue papHoBecusi, mpunuun Jle-Illatense.

Tema 4. CtpoeHue aroma u
XUMHUYECKast CBS3b

[TepBrie monenu atomoB (Tomricon, Pesepdopma). KBantoso-
MEXaHW4YeCKas MOJEIb aTOMa. YPaBHEHHE KBaHTOBOMU
MexaHuku. KBanToBele uwmcia. IlpaBuna 3anonHeHus
opbuTanei 31eKTpoHaMu (MPaBUIIO MUMHUMAJIbHBIX 3HEPIuil,
npuHuun [laynu, npaBwio ['ynpa). CpolicTBa aTOMOB.

[loreHnnan  WOHM3AIMHM, CPOJACTBO K  JJIEKTPOHY,
AIIEKTPOOTPULIATEILHOCTh. DJIEKTPOHHBIE U 3JIEKTPOHHO-
rpaduyeckue dbopMyibI XUMHYECKHX JJIEMEHTOB.

[lepuoanyueckuii 3aKOH U CHCTEMA XMMHYECKHUX AJIEMEHTOB
J. . MengeneeBa. [lepuoguuHOCT, U3MEHEHUSI CBOWCTB B
IIEPUOIUYECKON CHCTEME, B IIEpUOAAX M Tpynnax. SBieHue
panuoakTuBHOCTH. KoBajieHTHasi, WMOHHas, MeETajIudecKas,
BOJIOPOJIHAS CBSI3b, MEXKMOJICKYJISIPHOE B3aUMOJEHCTBUE

Tema 5. PactBOpHI.
PaBHoBecue B pacTBOpax.
OKHCIHUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

JluHaMpKa ~ mpoueccoB B pacTBOpax. PactBOpBI
HE3JIEKTPOJIUTOB U 3JIEKTPOJUTOB. KosieraTuBHbIE CBOMCTBA
pactBopoB.  3akoHbl  Paymsa.  Ocmoc.  DHepreruka
pacTBopeHHs. Teopus SJIEKTPOJMTHUYECKOW JUCCOLMALINH.
Crenenp nuccoumanuu. PactBopsl anektponntoB. CuiabHbIE
u cinabele anekTposnuThl. PaBHOBecue B pacTBOpax
aneKkTposnToB. MoHHbBIE ypaBHeHus peakuuil. KoHcranTta
muccouranuu. CuiabHbIE AJIEKTPOIUTHI. AKTUBHOCTh HOHOB.
VYpasuenue Jlebas-Xrwokkens. MoHHOE MpOU3BEICHHE BOJIBI,
nonsitue o pH cpeasl. I'maponus. Koncranra rumgposnmsa.
IIpousBeneHne pacTBOPUMOCTH. Y CIIOBUS  BBINAJCHUS
ocajka. bydepubie pacTBOPBI. OKHCIUTETHHO-
BOCCTAHOBUTEIILHBIE peakuuu. Knaccudpukanus
OKHUCITATENBbHO-BOCCTAHOBUTEIBHBIX peaKuid. Meron
HMOHHO-JIEKTpOHHOrO  Oamanca.  HampaBnenue  OBP.
OKHUCIHUTENBHO-BOCCTAHOBUTEIBHBIE MTOTEHIUAJIBI.
DIEKTPOXUMHUYECKHE TPOLIECCHI.

Tema 6. OO030p CBONCTB
AIIEMEHTOB M UX COSIMHEHHMA

[IpocTeie BemecTBa, CBOMCTBA, METOBI MoJydeHus. Kiraccol
Heopranmyeckux coeauHenuil. Homenkiarypa. Tumsl
XUMUYecKknXx peakiuii. O0630p HemeramioB. [loarpymma
ranoreHoB. Kucnopoa. Bopa, mepoxcun Bomopona. Cepa.
A3zot. ®ocdop. Yraepoa. Amrorponus yraepoaa. Kpemnwuii.
bop. CsoiictBa mpocTeix BeniecTB. CBOWCTBAa COEIMHEHUN:
OKCHUJIOB,  KHCJIOT, COJIEM, OWHApHBIX COCIWHCHHIA.




[Tonyyenue, mnpumeHeHue HemeTawioB. OO030p XUMHUHU
MeTtaymioB. Il[enodHple W IIETOYHO-3E€MENIbHBIC JIEMEHTHI.
Amomunuii. X  coenuHeHHs, CBOWMCTBAa, CIOCOOBI
MOJTyYCHUS] METAJUJIOB.
6. CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI
6.1. ®opma oOyueHus — ouHas, Kypc — 4, cemectp — 7
HaumeHnoBanust pa3aenoB u Tem Kosmiectso Hacos
Jlexn. | JlaGop. | Ilpakr. | CPC+K | Bcero
Tema 1. OcHOBHBIC IOHATHS XUMHH 2 3 6 11
Tema 2. CriocoObl BEIpKCHHS 2 2 8 12
KOHI[EHTPAIIUU PaCTBOPOB
Tema 3. Dn1eMEeHTbl XUMUYECKOU 3 2 8 13
TEPMOJUHAMUKHN ¥ KHHETHKH. XUMUYECKOEC
paBHOBecHE
Tema 4. CtpoeHue aToMa U XUMUYECKas 2 2 8 12
CBSI3b
Tema 5. PactBopsl. PaBHOBECHE B 2 2 8 12
pactBopax. OKUCIUTENbHO-
BOCCTAHOBHUTEJIBHBIC PEAKIIHU
Tema 6. O630p CBOICTB 3JIEMEHTOB U UX 2 2 8 12
COCMHEHUI
NTOI'O 3A CEMECTP 13 13 — 46 72
HNTOI'O IT0 KOMITOHEHTY OIIOII 13 13 — 46 72

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

7.1.  KoHTpoJsbHBIE BOIIPOCHI

1. OcHoBHbIe TIOHATUA XUMHUH. AToM. Mornekyrna. MoH. AToMHasi U MOJIEKYJIsipHast
Macchl, UX omnpesenenrue. Monb, GopMyIbl Al pacyeTa.
2. CrexnomMeTpuiecKkue 3aKOHBI, Ta30BbIE€ 3aKOHBI B XWMHUM: 3aKOH COXPaHEHUS

Macchl U YHEPTUH; 3aKOH KPaTHBIX OTHOILIEHMH; 3aKOH IOCTOSHCTBA COCTaBa; 3aKOH OOBEMHBIX
OTHOUIIEHUI; 3aKOH ABOrajJipo W CJIEACTBHUS W3 HEro; ypaBHeHue MeHnaeneeBa-Kiaiinepona,
boitna-Mapuotra, lapns, I'eif-Jlroccaka; oObeAMHEHHBI Ta30BbIH 3aKOH. YHUBEpcalbHas
ra3oBasi IOCTOSIHHAs. 3aKOH SKBUBAJIECHTOB. [[OHATHE O XMMUYECKOM 3KBUBAJIEHTE, KOJIUYECTBO
DKBUBAJICHTOB M DKBHUBAJICHTHBIE MAacChl BELIECTB. PacueTbl SKBUBAJIEHTHBIX MAacC JJIEMEHTOB,
HMOHOB, MPOCTBIX U CIOXKHBIX BEIIECTB, SKBUBAJIEHTOB BELIECTB B XUMUYECKHUX PEAKLIUSX.

3. CriocoObl BHpakeHUs! KOHILIEHTPAIlMK pacTBOpoB MaccoBasi, MoJibHasi, 0O beMHas
nonnd. MaccoBas koHueHTpauus. MonspHas KoHUeHTpauus. HopmanbHass KOHILIEHTpanus.
MounsanpHas koHueHTpausd. Tutp. IlpaBuno “kpecra”. Ilepecuer oIHUX KOHIEHTpauuil B
IpyTue.

4. Crtpoenue atoma. IlepBeie momenu atromoB (Tommcon, Pesepdopna). KBanroso-
MexaHu4yeckas Mojenb aroma. llpaBuna 3amonHeHust opOuTaneil 3yeKTpoHaMH (MIPaBUIIO
MUHMMaJIbHBIX 3Heprud, npuHuun Ilaymu, mpaBuno I'yana). CoiictBa atomos. Ilorenmman
MOHU3ALIMH, CPOJICTBO K 3JIEKTPOHY, MIEKTPOOTPHULIATEIIBHOCTb.

S. Ilepuonnueckun 3axkoH u Ilepuommueckas cucrema 3jeMEHTOB. l3MeHeHue
CBOMCTB aTOMOB 3JIEMEHTOB B IEPUOJAX U TPYIIIAX.
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6. CreneHb OKHUCIECHUS DJIEMEHTOB. DJIEMEHTHI ¢ MOCTOSHHBIM 3HAYEHHEM CTEIIEHHU
OKHCIICHUS. DJIEMEHTHI C IEPEMEHHBIM 3HAUEHUEM CTETICHU OKUCIICHHUSL.
7. Teopus snexkrposmTrueckoi nucconuanuu. CTeneHb AUCComMaIiu. PacTBOpbI

anekTposuToB. CUibHBIE W Ca0ble SJEKTPOIUTHL. PaBHOBecHMe B pacTBOpax 3JICKTPOJIHUTOB.
Nounbie ypaBHeHus peakuui. Koncranta muccommanuu. I'maponus. MoHHoe mnpousBeneHue
BOJbl. Bonopoanslii nokasarens. pH.

8. Ckopoctb xumudeckon peaknnu. Koncranra ckopoctu. Ypasuenue Bant-I'odda.
Xumunueckoe paBHoBecue. Koncranta pasHoBecus. Ilpunnun Jle-Illarense. Cmemenue
XUMHYECKOIO0 PaBHOBECHS.

9. XuMuueckas CBsi3b. THIIBI 1 MEXaHU3MbI XUMHUYECKOM CBS3H.

7.2.  Tewmsl noknanos (pedepaToB)

1. O6mue cBenenus 06 anekTpopaguomarepuranax. Buibl, Bo3aMoxHast
KJIaCCH(UKAITHS.

2. [TonsTHE O MPOBOIHUKAX, MOTYIPOBOJAHUKAX U IUIICKTPUKAX.

3. Buibl aKTHBHBIX M TACCUBHBIX JUAJICKTPUKOB.

4. Mertannndeckue U HeMeTaUTHuecKue MPOBOAHUKHN. CBEpXIPOBOAHUKH. BHibl,
MIPUMCHCHUE.

5. Opranudeckrie 1 HEOpraHMYECKUE MOMYIPOBOIHUKH. Buipl, mpuMeHeHue.

6. @epputel. OOmIas XxapakTepucTuka U kiaaccudukamnus ¢peppuros. [Ipumenenue.

7. [To3ucTops! (OTYNPOBOTHUKOBBIE TBEPABIE PACTBOPHI HA OCHOBE TUTAHATA
Oapusi).

8. Kunkue kpucramibl. OOmias XxapakTepucTuka. THUITBI )KUIKUX KPUCTAJUIOB.
IIpumeHeHue.

9. Jlazepsl. OOmiue cBeneHus o jgasepax. [Ipuniun pabotel. TUIBI 1a3€poB.

7.3.  Tembl TUCEMEHHBIX pa0OOT (THUIIBI 33]1a4)

1. PacuerHble 3a1auu Ha HaXOXKIeHUE (POPMYITBI COCTUHEHUS.

2. PacuetHble 3a1aun Ha MPUMEHEHHE Fa30BBIX 3aKOHOB.

3. PacuerHbIe 3a1a9u Ha PaCTBOPHI, CITOCOOBI BBIPAXKCHUS KOHIICHTPAITHH.

4. CocraBrieHre ypaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKITHIA.

5. XUMUYECKOE PABHOBECHE U CMEIIIEHNE XUMHUYECKOTO PaBHOBECHSI.

6. PaBHOBecus B pacTBOpax 3JIEKTPOJIUTOB.

BAPUAHTHI UHIVBUY AJIbHBIX 3A JAHUU 1O TEME «XUMMS
OJIEMEHTOB»

Bapuanr 1

1.Kaxkoit o6sem xnopa (mpu 17°C u 99,3kI1a) BEImeIUTCS NPU B3aHMOIEHCTBUH CONSHOI
KUCIOTHI ¢ 1kr MnO2?

2.VYka3aTh ja00opaTopHbIi crioco® monydeHust cepoBojopoaa. Kak MOXXKHO MOIy4dTh
CEJICHOBOJIOPOJ U TEJLTypOBOI0pOA?

3.ITpu B3pbIBE CMeCH, NOTYYEHHOM U3 OJHOr0 00beMa HEKOTOPOI'oO ra3a U AByX 00beMOB
KHCII0poa, oopasyrores aBa oobema CO2 u ogun o6beM No. Haiitu ¢popmyiy raza.

4.1lpuBecTn mpUMEpPBI pEaKlMii, B KOTOPBIX a30T UIPAET POJIb OKUCIHTEISA, U IPUMEPHI
peaxiuii, B KOTOPHIX OH SIBJISIETCS BOCCTAHOBUTEIIEM.

5.Paccuwnraiite pH pactBopa, B 3 11 koToporo coaepxutcs 0,35 r NH4OH.
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6.Ilponyktamu oxkucieHusl miaBesneBod KucioTsl sBsitorcss CO2 m Boma. CKOJIBKO
MIJUTMJIATPOB pacTBOpa IIaBEJIEBOW KHCIOTHI, coxaepxkamiero 7% H2C204-2H20 (p=1,02),
MO>KHO OKHCITUTh B CEPHOKHUCIIOM pacTBope nipu aeiicteuu 75 mi 0,08 H. pactBopa KMnO4?

7.0cymectBuTh npespainieHus: B — B20O3 — NaBO; — Na;B4s0O7 — H3BO3 — B.

7.4. CopepxaHue JUCHMUIUIMHBI «XUMHS» COCTOMT M3 JBYX 3a4€THBIX MOJYJEH.
Kaxxnprit 3a4eTHBIA MOJYJIb COCTOMT M3 TEOPETHYECKOTO MaTepuaja U MPAKTUYSCKUX 3aaad,
BBITIOJTHEHHME KOTOPBIX TPeOyeT OBIIAJICHHS TEOpHUEH B yKa3aHHOM B MOAYJIE O0BhEME.

®I'BOY BO JIOHEIIKHUI T'OCYIAPCTBEHHBI YHUBEPCUTET»
Du3HNKO-TeXHUUECKUH (PaKynbTeT

Hanpaenenue noocomosku.:  03.03.01 ®usnka u acTpoHOMHUS

Ipoghuns:

Ilpoepamma nooecomosku. oakanaspuam
Cemecmp 7

Yuebnas oucyuniuna XUMUA

MOAYJIbBHAA KOHTPOJIbHAS PABOTA
BAPUAHT Nel

1. Ompenenute OOBEMHBIH COCTaB CMECH TeIUS W KHCIOPOJAA, HCIOJIb3yeMBbIid
BOJIOJIA3aMU ISl JIBIXaHUS, €CJIM OTHOCUTENbHAsl TUIOTHOCTh CMECH IO BOJOPOIY
paBHa 4,8.

2. BpluucnuTh MONSPHYIO Maccy dKBHBalieHTa cieayronmx coenuHenuit: CaO, HNOs,
CaSO0s, KCI, Fe(OH)2, ZnS, (CuOH)2SO0a.

3. Jlo xakoro oobema Hamo pazdasuth 500 mu 20% pactBop NaCl (p = 1,152 r/mn),
yT00BI ONTY4uTh 4,5% pacteop (p = 1,029 r/mi)?

4. VYkazaTb, Kakue U3 MePEeYHCIEHHBIX COSIMHEHH SBISIOTCS CHIIBHBIMHU UM CIaObIMU
snekTponutamMu 1 Hamucath ux auccormanmio: KCI, HsPO4, Na,COs, H20, Al(OH)s3,
Cl207, CH3COOH, H2SiO3, Li2HPOa,.

5. 3axon ABorajpo. CrienctBus U3 3aKkoHa ABOTAIPO.

3aBeayromuit kadenpoit SA6noukoBa H.
B.

[IpenonaBarens
Cunopenko A.O.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIINUECA

OOmiast olleHKa 3HaHUM O00y4arOMIMXCS MO JUCHUIUIMHE MpoBoauTcs no 100-OammpHON
HIKaJe HUCXOJ W3 MaKCUMyMa, MpPHUBEAECHHOTo B Tabiuie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayIMTOPHH OLIEHMBACTCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCENIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE M KAaueCTBEHHOE BBHINIOJHEHUE JIOMAIlHUX 33JaHUN, aKTUBHOCTb BO BpeMs
NPOBEICHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKICHHMH TEKYILEro u
IpPOIIEHHOr0 MaTepuaia, peleHne 3a1a4 U T.11.).



Cemectp 7
Howmepa pazzaenos Buas pabot Maxcumarboe
KOJINYECTBO OaJIJIOB
Opraan3aniioHHO-y4eOHas paboTa B Ay IMTOPUH 10
CamocTrosTenpHas padora 10
1 KoHTponbHbIE pabOThI 110 IPAKTHUKE 10
KonTponbHas paboTa 1o TeopeTuyecKomMy
Marepuany
JlaGopaTopHbie pabOThI 10
TecToBBIN KOHTPOJIb 10
UTOI'O 50
3ayer 50
OO01muii UTOT 3a CeMeCTp 100

CooTBeTCcTBYE 0AJLIOB OLIEHKE

KOMHIecTEo GALI0n OrneHka 10 NATUOAJUIBHOU IIKae
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopoto 3a4TEHO
70-74 D YIIOBJIETBOPUTEIHHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HEYJIOBJICTBOPUTEIIBHO HC 3a9TCHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMIOB

B xoze peanu3zanuu QUCHUILTAHBI HCIIOIB3YIOTCS CIICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4YeHus1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTallii 00YyJaroIuXxcs B
3aBUCUMOCTH OT X WHIUBUIYATbHBIX OCOOCHHOCTEH:

1) JUTSL CIIEBIX U CIIA00BUISIINX

- ek  O(QOPMIISIOTCS B BHJIE DSJCKTPOHHOTO JOKYMEHTAa, IOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTIeUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHusl  TpU  HEOOXOJAMMOCTH  IMPEIOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TAaK)K€ UCTIOJIB30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIE 33aJJaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HMIPUGTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— JeKIUU 0POPMIISIOTCS B BHJIE JIEKTPOHHOTO JIOKYMEHTA,

- MMMCbMEHHBIC 33JIaHUS BBITOJHSIOTCS Ha KOMITBIOTEPE B MIUCEMEHHOH (opme;

— 9K3aMEH TPOBOJUTCS B TNHCHbMEHHONH (OpMEe HAa KOMIBIOTEPE; BO3MOXKHO
poBeJIcHUE B JOpMe TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arlapara:

- JeKIUd  O(QOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM ITPOTPAMMHBEIM 00ECTICUeHUEM;

- MMMCbMEHHBIC 33JITaHUS BBITOJHIIOTCS Ha KOMITBIOTEPE;
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— 9K3aMEH U 3a4€T MPOBOJATCS B YCTHOU (hopMe MM BBINOJHSAIOTCS B TUCbMEHHON
dbopMe Ha KOMIThIOTEDE.

[Ipy HEoOXOOMMOCTH NpEAyCMaTPUBAETCS YBEIMYCHHUE BPEMEHU [UI IIOATOTOBKHU
OTBETA.

[lpouexypa mpoBeAeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIL  OOYYaroIuXcs
YCTAHABJIMBACTCS C Y4Y€TOM HX HMHIMBUAYAIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHast aTTECTAalUsI MOKET IPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueaypbl OLEHHBAHUS PE3YJIbTaTOB OOydYeHHsS JIOMYyCKaeTcs ¢
UCTIOJIb30BAaHUEM JMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
WurtepHer g kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OTPaHWYCHUSIM HX
3JI0pOBbsI U BOCTIPHATHS HHPOPMALIH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHOHN (pOpME yBETUUEHHBIM IIPUPTOM;

— B (pOpMeE 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B TIe4aTHOU (opMme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) IUIs1 00YYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO arapara:

— B [IEYAaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLUECCA

Jlnist mpoBeieHus JIEKIIMOHHBIX 3aHATHH TpeOyeTcs ayIuTOpUsl Ha IPYyIILy, 000pYyJOBaHHAas
MEJIOBOW MJIM MHTEPAKTUBHOU TOCKOM, MYJIbTUMEIUNHBIM IIPOEKTOPOM U KPAHOM.

Jlns oGecriedeHrs JIaGOpPaTOPHBIX 3aHATHI IO JaHHOMY KypCy HEOOXOIMMBI XMMHUYECKHUE
1abopaTopuu, OCHAIIEHHbIE HEOOXOIMMBIM 000PY/IOBAHUEM U PEAKTHUBAMH.

JononaurensHoe obecnieueHue: Wi-Fi gocTyn B Koprycax YHUBEPCUTETa, TEKCTOBBIE U
ANIEKTPOHHBIE pecypchl HayuHol 61MOIMOTEKN YHUBEPCUTETA.

Jlis  caMOCTOSITENbHOW pPabOThl MCHOJNB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYpCHI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToJuuecKoe 00ecrieueHHe.

[Ipy u3ydeHMM IUCHUIUIMHBI HMPUMEHSIIOTCS 3JEKTPOHHOE OO0Y4YeHHME U JIMCTaHI[MOHHBIE
o0pa3oBaTeNbHbIE TEXHOIOTHH.

C ucnosb30BaHUEM PECYPCOB MIATHOPMBI TUCTAHIIMOHHOTO 00pa30BaHUsl OCYIIECTBIISICTCS
TEKYLUI KOHTPOJIb 3HaHUIM O0YYaroLIMXCsl Ha OCHOBE TECTUPOBAHMS M MPOBEPKH PE3yJIbTATOB
CaMOCTOSITENIbHOM pabOThI.

Memoouueckoe obecneuerue
1. ITocobue mo Heopranudeckoii xumun, benoycona E.E., 50 mit.,
2. OcaoBbl xumun, Uraatos A.B., SIonoukosa H.B., 100 mr.,
3. O6mas xumus : yaeoHoe mocobue , E. E. benoycoga, E. 1O. [Toitmanosa, 30 mir.

11.  PEKOMEHIAYEMAS JIMTEPATYPA
11.1. OcHoBHas nuTEparypa

1. benoycosa, E. E. O6mas xumus : ydebnoe nocodbue / E. E. benoycona, E. IO.
[ToitmanoBa; ['ocymapcTBeHHOE 00pazoBaTENbHOE YUPEKIEHUE BBHICIIEro MpodeccroHalIbHOTO
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obpazoBanus "JloHenkuil HaMOHANBHBIM yHUBepcuTeT"', Xumudeckuii ¢akynpreT, Kadenpa
Heoprannyeckor xumuu. - Jonenk : 'OY BITIO "JouHVY", 2019. - 176 c.

2. AxmeroB H.C. O6mias u Heopranudeckas xumus. — M.:Beicm. mik., 2001.-743 c.

11.2. lomonHuTeIbHAS JUTEPATYPA

1. VYraii S.A. O6wmas u Heoprannyeckas xumus. — M.: Bercu. mik., 2000. — 527c¢.

2. Kak obpazyercst xumuueckas CBsi3b, U IPOTEKAIOT XUMUYECKUE peakuuu. ['aHKkuH
B.1O., I'ankun 10.B. (2007, 323 ¢.)

3. Kypc obmeri xumun. Munrymuaa 3.1., Macnennukosa [.H., Koposun H.B.

(1990, 446 ¢.)

12.  HMH®OPMAIIMOHHLIE PECYPCBI

1. Hauunonanbhasi 3JIEKTPOHHAas OndbaMoTeKA (HOB): denepanpHas
rocynapcTBeHHas uHdopmanuoHHas cuctema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnuoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snextponHas 6ubnuoreka: caiir. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Juisi aBTOPH3OB.
MoJIb30BaTeNel. —€KCT: 3JIEKTPOHHBIM.

3. Hayunast snextponnas OuOimoreka «KubepJlenmHkay: caiit / Accoruarnms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocrymna:
CcBOOOAHBIN. — TEKCT: 3JIEKTPOHHBIM.

4. DNeKTPOHHO-O0MOIMOTeYHAs cucreMa «JlaHb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: >nekTpoHHas O0MOIMOTeYHas cuctema: cailT. — Mocksa, 2013. —
URL: https://biblio-online.ru (nata o6pamenus: 01.09.2023). — Pexxum goctyma: Assi aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JEKTPOHHBIMN.

6. DiieKkTpoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honernk, 2016- . — URL: http://library.donnu.ru/ (mata oopamenus: 01.09.2023). — Pexum
JO0CTyMa: cBOOOAHBIHN. — TEKCT: 37€KTPOHHBIH.

1. JIeKTpPOHHBI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnen caiita / Hb
Houl'Y. — Tekcr: anekrponnsiit / DBC Joul'V: caiir. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, 3JIEKTPOHHBIC
JIOKYMEHTBI — JU1s Itosb3oBarene JJonl'y.

8. Juexktpounblii apxuB [doul'Y: pazgen caiita / HBb Joul'Y. — Tekcr:
anekTponubii / DBC Ioul'V: caitit. — URL: http://repo.donnu.ru/ (mara obpamienus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us oY Ne 46484614)

2. Microsoft Office (koproparuBHas muuen3us Jonl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammbsl Dream Spark 11st BRICIINX Y4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD 11 cB0OG0JHOTO IPOrpaMMHOTO 00ECTICUEHHS).


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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