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1. MECTO JUCLIUIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEBI

1.1. TpebGoBaHus K MpeIBAPUTEIBHOMN MOATOTOBKE 00YUYaAIOMIMXCS, MPEIIIECTBYIONINE
Y COITyTCTBYIOIME AUCHUIIIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YUYCHHUE JaHHOMU:

JucuumuimHa « XUMUs BXOJUT B BAPUATUBHYIO YacTh 00pa3oBaTeabHON mporpaMMel. OHa
TECHO B3aUMOCBSA3aHa C IPYITMMHU €CTECTBEHHOHAYYHBIMH JUCLMIIMHAMU: (PU3UKOM, SIKOJIOTHEH;
MaTeMaTukol. M3yueHne qUCHUILIMHBI 0a3UpyeTcs Ha IIKOJIbHBIX 3HAHUSIX XUMHUH.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapaKTepUCTHKA

HaumenoBanue nokasarens 3HaueHHe MoKa3aress
HazBanue oO6pa3oBaTeslbHON MPOTPaMMBbI 20.03.01 Texnocepnass  6e30macHOCTD
(ITpodwib: TexaochepHast 6€300aCHOCTB)
[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.b.M4 Xumus
Y4eOHBIM IIJIAHOM
Yactp 006pa3zoBaTesIbHOM MpOrpamMmbl Monynb GyHAaMEHTaIbHON MOATOTOBKU
KosnuecTBo 3aueTHbIX eaubmil / Bcero yacoB | 3 /108

2.2.  Pacnpenenenue yacoB 1o popmam u repruoaam o0ydeHus

OO0111e€ KOJINYECTBO YaCOB
o
E CcaMoOCTOS-
dopma 2 8 6 .
> 2 JCKIK- | jJabopa- | HMpakTH- | TEIbHOU dopma
00y4eHus 2| 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | pPabOThI + KOHTPOJIS
KOHTPOJIb
Ounas 1 1 30 15 — 63 108 JK3aMEH
3aouHasn 1 1 6 3 99 108 JK3aMeH

3. LEJM JUCIUTUIMHBI

HayunTh cTyA€HTOB HCIONB30BaTh 3HAHUA OOIIEH XUMUU IS aHAIM3a CTPOCHHS,
XUMHUYECKUX CBOMCTB BEIIECTB, YCIOBUW MPUTOTOBJICHHS PACTBOPOB U MOIYUYEHUSI COCAMHEHUH,
aHaJgn3a U TPOTHO3MPOBAHUS HX BIUSHUS HAa OKPYXKAIOUIYI0 Cpeay, Ha JKOJOTHYECKYIO
00CTaHOBKY, JUISl BHITOTTHEHUS] (PU3NYECKOTO U XMMHUECKOTO KCIIEPUMEHTA.

4. KOMITETEHIIMN OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEBI, X NH/IUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHUW A

4.1. KomnereHiun

OIIK-1. Cnoco0GeH y4WUTHIBaTH COBPEMEHHBIE TEHJCHIIMHM PA3BUTUA TEXHUKU MU
TEXHOJIOTH B 00JacTH TexHOC(hepHOW Oe30MacHOCTH, WU3MEPUTEIBPHON W BBIYUCIUTEIHHON
TEXHUKH, WHQOPMAIMOHHBIX TEXHOJOTHI TPH pEIIeHHH THUIIOBBIX 3a7ad B O0JIACTUB
npodeccuoHaNbHOM NeATeNbHOCTH, CBA3aHHOM C 3alIUTON OKpYXKaroIIei cpelibl U o0ecrieueHneM
0€30I1aCHOCTH YeJIOBEKA.

WNHankaTopbl KOMIIETEHIINI U pe3yJIbTaThl 00y4YeHUsI

OIIK-1.2. YMeeT mosib30BaThbCsl OCHOBHBIMH METOJIaMH IOHMCKa, XpaHEHUs 00paboOTKH,
aHaJIM3a W MHCIOJIb30BaHUS WHGOpPMAIMU W3 pPa3IMYHBIX MCTOYHHUKOB M 0a3 JaHHBIX,
npejcTaBieHus ee B TpedyeMoM (opmaTte ¢ HCIOJIb30BaHHEM LIU(PPOBBIX U CETEBBIX TEXHOIOTUN
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OIIK-1.3. HpeHTHGHUIMPYET, aHAIU3UPYET, MOJCIUPYET M OLEHUBAET OCHOBHBIC
TeXHOC(EpHbIE ONIACHOCTH, UX CBOMCTBA U XapAKTEPUCTUKHU.

PEIICHUN THUIIOBBIX
3a7a4 B 00JaCTHB
npodeccnoHaTbHOM
JIEATEILHOCTH,
CBSI3aHHOM c
3aIUTON
OKpYKaroleun
Cpensl u
obOecrieyeHueM
0e30IMacHOCTH
yeaoBeKa.

Komnerenmuu Nuaukatopel Pe3ynbrarel oOyueHus
OIIK-1. Cnocoben OIlK-1.2 VYMeeT MOAB30BAaTLCS OCHOBHBIMH  METOdAMU
YUYHUTHIBATh noucka, XpaHeHuss oOpaOOTKM, aHanmM3a U
COBpPEMEHHBIE UCTOJIBb30BaHUSl MHGOpMAMM U3  Pa3IHMYHBIX
TEHJCHINH HMCTOYHUKOB M 0a3 JAaHHBIX, MPEJCTaBICHUS €€ B
pa3BUTHSA TEXHUKHU TpeOyeMoMm  ¢opmare ¢  HCIOJIB30BAHHUEM
U TEXHOJOTHH B U(POBBIX U CETEBBIX TEXHOJIOTUN
obnacTu
TexHochepHon Unentuduuupyer, aHaIU3UpPyeT, MOJCIUPYET U
0€30MacHOCTH, OIIK-1.3 OILICHMBACT OCHOBHBIE TE€XHOC(EpHBIE OMACHOCTH,
U3MEpPUTENBbHON U UX CBOMCTBA M XapaKTEPUCTUKU
BBIYHCIIUTEIIBHOMN
TEXHHKH,
MH(POPMAIMOHHBIX
TEXHOJIOTUH  TpHU

5. ITPOT'PAMMA JJUCLTATIJIMHBI

HazBauue teMbl

Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)

Tema 1. OcHOBHBIE HOHATUS XUMUU

Bsenenue. Kparkas UCTOpPHUS pa3BUTHS
XUMHYECKUX 3HaHUH. ATOMHO-MOJEKYJSpHOE
yueHre. OCHOBHbIE MOHATHS XUMUH. Ponb xumuun
B M3yueHUM (U3UKU. ATOMHas Macca U pa3Mepbl
aTOMOB. XHMMHYECKUH DJIEMEHT, XHMHYECKas
¢dbopmyna. Mounb. MonekynsipHas U MoJspHast
Maccbl. MeTonbl ompeneraeHuess aTOMHBIX U
MOJIEKYJIApHBIX Macc. 3akoH Jlrononra-IITu.
CrexnoMerpuueckue 3akoHbl. ['a30Bble 3aKOHBI B
XUMHH. 3aKOH COXPAaHEHHS MacChl M DHEPIUH,
3aKOH KpAaTHBIX OTHOIICHWH, 3aKOH MOCTOSHCTBA
COCTaBa, 3aKOH OOBEMHBIX OTHOIICHUN, 3aKOH
ABoragpo W CIEICTBUS U3 HEro, ypaBHEHHE
MenneneeBa-Knanelipona, boiins-Mapuorra,
lapns, Ieii-Jlroccaka; 0O0BEIMHEHHBIH Ta30BBIN




3aKOH. yHI/IBepCEUIBHaSI ra3oBasg IIOCTOsSHHAas.
3aKOH SKBUBAJICHTOB. IIOHATHE O XHMMHYECKOM
OKBHUBAJICHTC, KOJIMYCCTBO OKBHUBAJICHTOB n
OKBHUBAJICHTHBIC MacCChbI BCILICCTB. Pacuer
OKBHUBAJICHTHBIX MACC 3JICMCHTOB, NOHOB, IIPOCTLIX
N CIOXXHBIX BCIICCTB, 3KBHBAJICHTOB BCIICCTB B
XUMHYCCKUX PCAKIHAX.

Tema 2. CrocoOmI BbIpaxkeHus | PactBopsl, KJ1accupuKamms pacTBOpOB.

KOHLIEHTPAalLlU PacTBOPOB Konuentpauusa pacrBopa. MaccoBas, MoJibHas,
oObemHass jmond. MaccoBas — KOHIIEHTpaIusl.
Mousipaast KOHILIEHTpaLHsL. Hopmanbnas
KOHILIEHTpauus. MossiinpHas KoHUeHTpauus. Tutp.
IIpaBuno “kpecrta’. IIepepacuer  omHuX
KOHIIEHTPALU B Ipyrue. 3aKOH SKBUBAJICHTOB IS
pacTBOpPOB.

Tema 3. DOnementsl xumudeckoi | TeroBbie 3(h(HEeKThl XMMHUUECKUX peaKnid. DHI0-

TEPMOJUHAMUKHU u KMHETUKU. | U JK30T€PMHYECKME peakuuu. BHyTpeHHss

XHUMHUYECKOE PaBHOBECUE SHEprusi. OHTaJdbNUA. ODHTPONUA.  DHEprus

I'n66ca. Dueprus ['enpmronbia. [1epBorit 1 BTopoi
3aKOHBI TEpMOJANHAMUKHU. 3aKkoH ['ecca, ciencrBus
n3 Hero. HampaBineHune XMMHYECKMX IIPOLIECCOB.
OmnpeneneHne CKOPOCTH XMMHMYECKOH pEaKLUU.
3akoH nelcTByromMXx Macc. KoHcTaHTa ckopocTu
peakiuu, ee Qusnueckuil cmbicia. DakTopsl,
KOTOpBIE BIUSAIOT Ha CKOPOCTb XWMHYECKOU
peakuuu. 3akoH Bant-I'odda. [lopsaok peakumu.
DHeprus akTUBAlUU, KaTalu3aTOPbl PEaKIil.
XHUMHUUECKOE paBHOBECHE. KoHcranTa
paBHOBecHs. DakTOpbl, KOTOpBIE BIMSAIOT HA
XMMHYECKOE paBHOBecue. CMEIIEHNE PABHOBECHUS,
npuHuun Jle-Ilatense.

Tema 4. CtpoeHue atoMa U XUMHUYECKAst
CBSI3b

IlepBbie Mmoenu atomoB (Tomricon, Peszepdopn).
KBaHTOBO-MexaHUYECKasI MO/IeITb aToma.
VYpaBHEHHE KBaHTOBOW MeXaHHMKH. KBaHTOBBIE
yucna.  [lpaBmma  3amoiHeHHsT — opOwTanei
ANIEKTPOHAMH (TIPAaBHJIO MHUMHUMAJIbHBIX JHEPTHH,
npuHuun Ilaynu, mnpaBuno I'ynna). CsolicTBa

aroMoB. IloTeHnMan WOHM3ALMH, CPOIACTBO K
JJIEKTPOHY, ANEKTPOOTPULIATEIBHOCTb.
DIEeKTPOHHBIE u AIIEKTPOHHO-TpaduIecKue
hopmyTb XUMHYECKUX 3JIEMEHTOB.

[leppognueckuii 3aKOH M cHUCTEMA XMMHUYECKHUX
anemenToB J[. M. MenneneeBa. [lepnoandHocTts
U3MEHEHHUS CBOWCTB B NEPUOAUYECKON CUCTEME, B
MIepUOJaAX U rpynnax. SIBneHue painoakTUBHOCTH.

KOBaJ'ICHTHaH, HOHHAasd, METAJINYCCKasd,
BOAOpPOAHAA CBs3b, MECKMOJIEKYIIAPHOC
B3aHMOJICHCTBHE

Tema 5. PactBopsl. PaBHOBecue B
pacTBopax. OKHUCIHUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKITUN

JluHaMpKa TNponeccoB B pacTBopax. PacTBopsl
HEIEKTPOJINTOB U 3JIEKTPOoNUTOB. KoseratuBHble
cBoiicTBa pacTBOopoB. 3akoHbl Paymns. Ocmoc.
OHepreTuka pacTBOpEHHUSL. Teopust
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ANEKTPOJUTHYECKONM  auccouuanuu.  CreneHb
nucconuanuu. PactBopsl 35ekTpoanToB. CusibHbIE
U cialble 31eKTpoJuThl. PaBHOBECHE B pacTBOpax
AMeKTponuTOB. VOHHBIE ypaBHEHHUS pEaKLUi.
Koncranra gucconnanyu. CUIbHBIE SIEKTPOIUTHI.
AKTUBHOCTH MOHOB. YpaBHeHHUE J[eOas-XOKKes.
HNonnoe mnpowusBenenue Bojbl, MoHsATHE O pH
cpensl. I'mapomu3.  Koucranta  rujgposusa.

[IpousBenenne pacTBOPUMOCTH. YcnoBust
BbINIQJICHUA  ocaika. bydepHble  pacTBOPHL
OKHCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCakunu.
Knaccudukanus OKHUCJIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX peakuuid. MeToJ HOHHO-
anekTpoHHoro ©Oamanca. Hampasnenue OBP.
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC MTOTECHITUAIBI.
DIEKTPOXUMHUYECKUE TPOLIECCHI.

Tema 6. OG30p CBOWCTB AJIEMEHTOB U HX
COCTUHEHUN

[IpocTtsie BEILIECTBA, CBOICTBA, METO/IbI
MOy YEHUSI. Kiaccor HEOPraHUYECKUX
coennHeHnil. Homenkiarypa. Tunel XuMudeckux
peakuuii. OG630p HemeramioB. [loarpymma
ranoreHoB. Kucnmopon. Bona, nepokcua Bogopoaa.
Cepa. Azor. ®ochop. VYrmepon. AmnoTpomnus
yriaepona. Kpemuwmii. Bop. CoiicTBa mpoCThIX
BemectB. CBOIICTBA COEIMHEHMI: OKCHOB,
KHCJIIOT, coJeH, OMHAPHBIX COCIMHECHHH.
[Tonyuenue, mnpumenenue HemeTtamwioB. O630p
xumun  MetauioB. lllemounsle u  mIeno4HO-
3EMEJIbHBIE DJIEMEHTHIL. ATOMUHUI. Hx
COCIMHEHMS, CBOWCTBA, CHOCOOBI TMOJyYEHUS
METaJUIOB.

6. CTPYKTYPA U COAEPXXAHUE JUCHUIIJIMHBI

6.1. ®dopma oOyueHust — ouyHas, Kypc — 1, cemectp — 1

HawnmenoBaHus pa3ienoB u TeM Kosectso gacos
Jleku. | Jlabop. | Ilpakt. | CPC+K | Beero

Tema 1. OcCHOBHBIE NOHITHUSL XUMUH 5 3 10 18
Tema 2. CriocoObI BBIpaKCHHUS 5 3 10 18
KOHIIEHTPAIIUU PAaCTBOPOB
Tema 3. DneMeHTH XUMHUYECKOU 5 3 10 18
TEPMOJAMHAMHUKHU ¥ KHHETUKU. XUMUYECKOE
paBHOBECHE
Tema 4. CtpoeHne aToMa 1 XMMHYECKas 5 3 10 18
CBSI3b
Tema 5. PactBopsl. PaBHOBECHE B 5 3 10 18
pactBopax. OKUCIUTETBHO-
BOCCTAHOBUTEJIHHBIC PEAKIIHH
Tema 6. O630p CBOMCTB JIEMEHTOB U UX 5 0 13 18
COCIMHEHU I
NTOI'O 3A CEMECTP 30 15 - 63 108




‘ NTOI'O 110 KOMIIOHEHTY OIIOIT

30

15

63

| 108 |

6.1. ®opma oOyueHus — 3ao0uyHasi, Kypc — 1, cemectp — 1

HaumeHnoBanus pa3aesioB U TeM Kosccrso gacos
Jlexn. | Jla6op. | Ipakr. | CPC+K | Beero

Tema 1. OCHOBHBIE TIOHITHSI XUMHUH 1 1 10 12
Tema 2. CriocoObI BBIpaXKCHHUS 1 1 10 12
KOHIIEHTPALlUU PAaCTBOPOB
Tema 3. DeMEHTbI XUMHUYECKOM 1 1 15 17
TEPMOJUHAMUKU U KHHETUKU. XUMUYECKOE
paBHOBECHE
Tema 4. CtpoeHue aToMa 1 XUMHUYECKast 1 20 21
CBSI3b
Tema 5. PactBopsl. PaBHOBecHE B 1 20 21
pactBopax. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH
Tema 6. O630p CBOMCTB 2JIEMEHTOB U UX 1 24 25
COCTUHEHUN
NTOI'O 3A CEMECTP 6 3 — 99 108
NTOI'O 11O KOMITOHEHTY OIIOIT 6 3 — 99 108

7. OLEHOYHbBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIUU

7.1.  KoHTpoabHBIC BOIPOCHI

1. OcHoBHBIC TIOHATUSI XUMUU. ATOM. Mosiekyna. MoH. ATOMHasi 1 MOJIEKYJIsipHast
Macchl, uX onpeaeneHne. Moib, popMyIibl Ui pacyera.

2. CrexnoMeTpruecKre 3aKOHbI, Ta30BbIE 3aKOHBI B XUMUU: 3aKOH COXPAaHEHUS MacChl

U DSHEPruu; 3aKOH KpaTHBIX OTHOIIEHWH; 3aKOH IIOCTOSHCTBA COCTaBa; 3aKOH OOBEMHBIX
OTHOLICHMH; 3aKOH ABOraJpo M CIEICTBUS W3 HEro; ypaBHeHue MeHneneeBa-KnaiinepoHa,
boiins-Mapuorra, Illapns, Ieii-JIroccaka; oObequHEHHBIN Ta30BbI 3aKOH. YHUBEpCaTbHas
ra3oBasi IOCTOSIHHAsI. 3aKOH dKBUBAJICHTOB. [[OHATHE O XMMHYECKOM JKBUBAJIECHTE, KOJINYECTBO
HKBHUBAJIEHTOB U AKBHUBAJEHTHBIE MacChl BEIECTB. PacueThl SKBUBAJIEHTHBIX MacC AJIEMEHTOB,
VOHOB, IIPOCTBIX U CJIOKHBIX BEILECTB, 3KBUBAJIEHTOB BEILIECTB B XUMUYECKUX PEAKLIUAX.

3. CriocoObl BUpaxeHHs] KOHIIEHTpAIMK pacTBOpoB MaccoBas, MosibHas, 00beMHast
nonu. MaccoBasg koHueHTpauus. MomsipHass koHueHTpauus. HopmanbHas KOHLEHTpanus.
MonsanpsHas koHuenTpauss. Tutp. [IpaBuno “kpecta”. [lepecuer oJHUX KOHIIEHTpALUil B ApyTHE.

4. Crtpoenue atoma. IlepBrie Mmomenu atomoB (Tommcon, Pesepdopn). KBantoso-
MexaHuyeckass Mojenb aroma. llpaBuna 3amonHeHuss opOuTaneil 3JeKTpoHaMu (IIPaBUIIO
MUHUMAaJbHBIX dHepruii, npuHiun Ilaynu, nmpaswio I'ynnpa). CsoiictBa artomoB. IloTeHuman
MOHM3AINH, CPOJCTBO K 3JIEKTPOHY, FMEKTPOOTPUIATETLHOCTD.

5. Ilepuognueckuii 3akoH u Ilepuoguueckas cucrema 31aeMeHTOB. l3MmeHeHue
CBOICTB aTOMOB 3JIEMEHTOB B NIEpUOAAX U IPYIINax.

6. CreneHp OKUCIIEHUS 3JIEMEHTOB. DJIEMEHTHI C IOCTOSHHBIM 3HAUYEHUEM CTEIIEHU
OKHCJICHUS. DJIEMEHTHI C IEPEMEHHBIM 3HaYEHHEM CTEIICHN OKHCIICHHSI.

7. Teopus snextponuTnueckod aucconuanuu. CTeneHp auccouuanuu. PacTBopsl
anekTponuToB. CuibHbIE U cinalOble 3JEKTPOJIUTHl. PaBHOBecMe B pacTBOpax 3JIEKTPOIMTOB.
Honnble ypaBHeHus peakuuil. Koncranta muccommanuu. ['mpponus. MoHHOe mnpousBeneHue
BOJIbI. Bomopoauelii noka3areins. pH.
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8. Ckopoctb xumuueckor peakunu. Koncranra ckopoctu. Ypasuenue Baut-TI'odda.
Xumunueckoe paBHoBecue. Koucranta paBHoBecuda. Ilpunumn Jle-Illatense. Cmemenue
XMMHYECKOI'O PABHOBECHS.

9. Xumuyeckasi cBsi3b. THIBI 1 MEXaHU3MbI XUMUYECKON CBS3H.

7.2.  Tewmsl nokianoB (pedepaton)

1. Oo6mue cBeeHus 00 MeKTpopaguoMarepranax. Buibl, BO3MOKHAs
KJaccuukarms.

2. [ToHsITHE O MPOBOIHUKAX, MOJYITPOBOAHUKAX U JUAICKTPUKAX.

3. Buibl aKTUBHBIX U TACCUBHBIX AUDIECKTPUKOB.

4. MeTtannndeckne 1 HeMEeTaIUTHYECKUe TPOBOAHUKHU. CBEPXIIPOBOHUKH. BHIbI,
PUMEHEHHE.

5. Opranuveckrie 1 HEOPraHMUYECKUE TIOMYTPOBOTHUKU. BUIbI, MpUMEHEHUE.

6. ®epputhl. O0mIas XapakTepucTHKa U kiaccudukanus Geppurton. [Ipumenenue.

7. [To3ucTops! (IOTYIIPOBOTHUKOBEIC TBEP/IBIE PACTBOPHI HA OCHOBE TUTAHATA
Oapwsi).

8. Kunkue kpucramibl. OOmast XxapakTepucTUKa. THITBI )KHIKUX KPUCTAIUIOB.
[Ipumenenue.

9. Jlazepsl. OOuue cBeaenus o yazepax. [Ipuniun padoTel. TuUIibI J1a3epoB.

7.3.  Tewmbl TUCBMEHHBIX PabOT (TUITBI 321249

1. PacuerHble 3a1aun Ha HaxOKAeHUE (POPMYIIBI COCTUHEHUSI.

2. PacyerHble 3a1auu HA MPUMEHEHHE Fa30BBIX 3aKOHOB.

3. PacuerHble 3a1auu Ha paCTBOPHI, CIIOCOOBI BBIPAXKEHUS KOHIICHTPAIIHIA.

4. CocraBiieHre ypaBHEHUH OKHCIUTEIIBHO-BOCCTAHOBUTEIILHBIX PEAKITHIA.

5. XUMUYECKOe PaBHOBECHE U CMEILIEHNE XUMUYECKOTO PAaBHOBECHSI.

6. PaBHOBecHs B pacTBOpax 3JIEKTPOJIUTOB.

BAPHUAHTBI MTHAUBUIY AJIbHBIX 3AJAHUI 110 TEME «XUMUS
DJIEMEHTOB»
Bapuanr 1

1.Kaxoit 06bem xiopa (mpu 17°C u 99,3kI1a) BBIAETUTCS PU B3aUMOAEHCTBIH CONSHOM
KHUCTOTHI ¢ 1K MnO3?

2.Yka3aTh 1a00paToOpHbI crioco® momydeHust cepoBojopoaa. Kak MOXXHO MOJIy4HTh
CEJIEHOBOJIOPO/ U TEJTypoBOo10poa?

3.ITpu B3pbIBE CMeCH, NOIYYEHHOM U3 OJHOIO 00beMa HEKOTOPOI'O ra3a U AByX 00beMOB
KHciopoja, oopasyrores q8a oobema CO2 u onun o06bem No. Halitu popmymy rasa.

4.1IpuBecTn mpUMEpPHI pEAKLMii, B KOTOPBIX a30T UIPAET POJIb OKUCIMTEINSA, U IPUMEPHI
peaxiuii, B KOTOPHIX OH SIBJISIETCS BOCCTAHOBUTEIIEM.

5.Paccumnraiite pH pactBopa, B 3 11 koToporo coaepxutcs 0,35 r NH4OH.

6.Ilponykrtamu okucieHusi miaBesneBod KucioTsl sABsitorcss CO2 m Boma. CKOJIBKO
MUJUTHJIMTPOB PacTBOpPa IIABEJICBOM KUCIOTHI, coaepkaiiero 7% H2C204-2H20 (p=1,02), MmoxxHO
OKHCITUTh B CEPHOKHCIIOM pacTBope pu aeiictBuu 75 mi 0,08 H. pactBopa KMnO4?

7.0cymectBuTh ipeBpanieans: B — B203 — NaBO,; — Na;B4s0O7 — H3BO3z — B.



7.4. CopepxaHue IHUCHMIUIMHBI «XHUMHS» COCTOMT M3 JBYX 3aU€THBIX MOJYJICH.
Kaxnaplii 3a4eTHBII MOJyJIb COCTOUT W3 TEOPETUYECKOrO MaTepuaja M IMPAaKTUYECKUX 3ajad,
BBITIOJIHEHHE KOTOPBIX TPEOYET OBJIaJICHUS TEOPHEH B YKa3aHHOM B MOJTyJIe 0ObeMe.

(obpasey eapuanma u kpumepuu oyenusanusL)

®I'BOY BO (JIOHELIKAM I'OCYJIAPCTBEHHbI YHUBEPCUTET»
®u3NKO-TeXHUYECKUH (PaKyIbTET

Hanpasnenue noocomosxu:  Texnocgepnas 6e30macHOCTb

Ipoghuns:

Ilpoepamma nodecomosku. oaxkanaepuam
Cemecmp 1

Yuebnas oucyunnuna XUMUHA

MOAYJIbBHAA KOHTPOJIbHAS PABOTA
BAPUAHT Nel

1. Omnpenenute 0OBEMHBIN COCTaB CMECH TEIHUSl M KUCIOPOAA, UCIIOIB3YEMBI BOJ0JIA3aMU
JUTSL IBIXaHUS1, €CJIM OTHOCUTEIIbHAS TUIOTHOCTh CMECH I10 BOJIOPOY paBHa 4,8.

2. Bpraucnute MONSIpHYIO Maccy SkBHBasieHTa cieaytommx coequHenuii: CaO, HNOg,
CaSO0g4, KCI, Fe(OH)2, ZnS, (CuOH)2S0s.

3. Jlo xakoro oobsema Hamo pa3zdoaButh 500 mu 20% pactBop NaCl (p = 1,152 r/mi), 4T0oOBI
nonyauts 4,5% pacteop (p = 1,029 r/mi)?

4. VYka3zarh, KaKH€ W3 TICPEUUCIICHHBIX COCJAWHEHHUH SBJISIOTCS CHIBHBIMU WJIM CIAOBIMH
anekTpoauTamMu U Hamucath ux auccormarmio: KCI, H3POs, Na,COz, H20, Al(OH)3,
Cl207, CH3COOH, H2SiO03, Li2HPOa,.

5. 3axoH ABorazpo. CneacTBus U3 3akoHa ABOTaapo.

3aBenyromnuii kageapoit S6mouxosa H. B.
[IpenogaBarens Cupnopenko A.O.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYVUAIOT OBYHAIOIIMECA

OO6mrast olleHKa 3HAaHWM OOYYAIOIIUXCSl MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammbHOM
[IKaJe HCXOJs W3 MaKCUMyMa, MpPHUBEICHHOro B Tabmuie Hike. OpraHu3alMoHHO-y4deOHas
paboTa B ayJUTOPHH OIICHWBACTCS HAa OCHOBE TAKUX KPUTEPHEB KaK MOCEIIAEMOCTHh 3aHSITHIA,
CBOCBPEMEHHOE M KAaueCTBEHHOE BBITIONHEHUE JOMAIIHUX 33JaHHi, aKTUBHOCTh BO BpEMs
HpOBe)IeHI/ISI JICKIITMOHHBIX U HpaKTI/IquKI/IX SaHSITI/Iﬁ (yqaCTI/Ie B O6CY)K)1€HI/II/I TGKYHIGFO n
MPONJICHHOTO MaTepuaia, peleHue 3a1ad u T.10.).

Cemectp 7
MakcumanbsHoOe
Howmepa pazgenon Bunsr pabot
KOJINYECTBO OaJIOB

Opraan3alinoHHO-y4eOHast paboTa B Ay IMTOPUH 10
CaMocTosiTenbHas padoTa 10

1 KoHTposbHbIe paboThI 11O MPAKTHKE 10
KonTtponbHast paboTa 110 TEOpETHIECKOMY
MaTepuany




JlaGopatopHbie pabOThI 10
TecToBBI KOHTPOIIh 10
NTOI'O 50
DKk3amMeH 50
OOt UTOT 3a CEMECTP 100

CooTtBeTcTBYE 0AJUIOB OLIEHKE

OreHka 1o nATHOAUIHLHOM IIKaJIe
KomnunuectBo 6annos ~
s 100 ECTS | DOx3amen, nuddepeHunpoBaHHbIN 3auet
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpotHo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YAOBIETBOPUTEIBHO ATTOHO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPUTEILHO R,

9. OBECIIEYEHUME OBPA3OBATEJIbHOI'O ITPOLIECCA JJIA JIULL C
OI'’PAHMYEHHBIMU BO3MOXHOCTAMU 310POBbBA 11 UTHBAJIM/10OB

B xone peanu3zanuu TUCHHUILTHHBI UCIIOJIB3YIOTCS CIEAYIONINE TOTIOJHUTEIbHBIE METOIBI
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOYHON aTTeCTAllUU O0YJarONINXCs B
3aBUCUMOCTH OT UX WHIMBHYaJbHBIX OCOOCHHOCTEIH:

1) JUISL CTICTIBIX M CIIA00BHISIINX

- JeKIUU 0(hOPMITSIOTCS B BUIE DIIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CIIeIUATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBIMIOJHEHHWsS  3aJlaHusi  TpU  HEOOXOAMMOCTH  MPEAOCTaBISIETCA
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaK)Ke UCIIOIH30BAHUE COOCTBEHHBIX YBEINIHBAIOIINX
YCTPOWCTB;

- MMMCbMEHHBIC 33JIaHUsT ODOPMIISIOTCS YBEIIMYSCHHBIM IPU(TOM.

2) JUIS TITYXHUX ¥ CTaOOCBIIIAIIX

- JIEKIIUU 0POPMIISIFOTCSI B BHJIE DJIEKTPOHHOTO JIOKYMEHTA,

- MMCbMEHHBIE 33JIJaHUS BHIOIHSIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU Qopme;

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

3) JUTSL JIUI] ¢ HAPYIICHUSIME OTIOPHO-IBUTATEIILHOTO aIlapara;

— JeKIUU 0(hOPMIISIOTCS B BUJIE DIIEKTPOHHOTO IOKYMEHTA, IOCTYITHOTO C TIOMOIIIBIO
KOMITBIOTEPA CO CIIeIIHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;

— MMCbMEHHBIC 33JIJaHUS BBIMOJHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOW (pOpMe MU BBITIOTHSIOTCS B TUCHMEHHON
¢dopme Ha KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH TIPETyCMATPUBACTCS YBEITUICHHE BPEMEHH ISl ITOJATOTOBKH OTBETA.

[Ipouenypa  mpoBeAeHHUS  MPOMEXKYTOYHOM  arTecTal s OOydYarommxcs
YCTaHABIIMBACTCS € YYETOM WX HWHAMBUAYAIBHBIX ICHXO(PHU3NICCKUX OCOOCHHOCTEH.
[TpomMexxyTouHast aTTeCTalUs MOXKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne TpoOIEeAYpPHl OIICHUBAHHS PE3YJIbTaTOB OOYYCHHS JIOMMyCKaeTcs ¢
MCIIOJIb30BaHNEM JIUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOIOTHIA.
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ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOrpauuecKuM pecypcaM B CETH
Wurepner mia kaxzaoro oOywaromierocss B (opMmax, aJanTHPOBAHHBIX K OTPAaHUYEHHSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUU:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICUYATHOHM (OpME yBETUUEHHBIM IIPUPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHX M C1a00CIbIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 00y4arOIIUXCs ¢ HApYIICHUSIMU OMIOPHO-BUTaTEIBHOTO armapara:

— B [IEYAaTHOH (opme;

— B (hOpMeE IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEUEHUME YYEBHOI'O ITPOLIECCA

Jliist poBeICHUS JTeKIMOHHBIX 3aHATHIl TpeOyeTcs ayJuTOpHs Ha TPyNITy, 000pyI0BaHHAS
MEJIOBOI MM UHTEPAKTUBHOM JTOCKOM, MyJIbTUMEIUIHBIM IPOEKTOPOM U SKPAHOM.

st obecrieyeHns J1aGOPATOPHBIX 3aHATHI TTO JTAaHHOMY KypCy HEOOXOIWMBI XMMHUYECKUE
1abopaTopuu, OCHAIIEHHBIE HEOOXOIUMBIM 000PY/IOBAHHEM U PEAKTHBAMH.

JononaurensHoe obecrieueHune: Wi-Fi gocTynm B Koprycax yHHUBEPCHUTETa, TEKCTOBBIE H
ANIEKTPOHHBIE pecypchl HayuHoit OMOIMOTEeKH YHUBEPCUTETA.

JIJ1st caMOCTOSTENIbHOM pabOThI MCIIONIB3YIOTCS TEKCTOBBIC M 3JICKTPOHHBIC pecypchl HayuHol
OMOMMOTEKH YHUBEpPCUTETAa M JPYTUX SJICKTPOHHBIX OUONMOTEUHBIX 0a3 JaHHBIX, y4eOHO-
METOAUYECKOE 00eCIICUCHME.

[Ipy wu3yyeHHHM ITUCHUILTUHBI MPUMEHSIOTCS SJCKTPOHHOE OOydeHHWe M JUCTaHIIMOHHBIC
00pa3oBaTeybHbIC TEXHOJIOTUH.

C ucronb30BaHUEM PECYPCOB MIATGOPMBI JUCTAHIIMOHHOTO 00pa30BaHUS OCYIIECTBISETCS
TEKYIIMA KOHTPOJb 3HAHWN OOYYAIOIIUXCS Ha OCHOBE TECTUPOBAHHS WM MPOBEPKH PE3yIHTATOB
CaMOCTOSITENILHOM pabOTHI.

Memoouueckoe obecneuerue
1. ITocobue nmo Heoprannyeckoi xumuu, benoycosa E.E., 50 mr.,
2. OcHoBbl xumuu, Mraatos A.B., SIomoukosa H.B., 100 mr.,
3. O6mas xumus : yuedHnoe nocooue , E. E. benoycoga, E. lO. ITolimanosa, 30 mT.

11. PEKOMEHAYEMAS JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. benoycosa, E. E. O6mas xumus : yuebnoe nocobue / E. E. benoycona, E. IO.
[ToiimanoBa; ['ocynapcTBeHHOE 00pa3zoBaTeIbHOE YUPEXKJIEHHE BBICIIEro MpoecCHOHATBLHOIO
obpazoBanus "JloHeUKWl HAIMOHAIBHBIM yHUBepcuTeT"', Xumudeckuin QakynpteT, Kadenpa
Heopranuueckoil xumuu. - Jlonenk : 'OY BIIO "lorHVY", 2019. - 176 c.

2. AxwmeroB H.C. Obmas u Heopranndeckas xumus. — M.:Boicmr. mik., 2001.—743 c.

11.2. JlomonHUTEIbHAS JIATEPATYPA

1. Vrait SI.A. Obmas u Heopranuueckas xumusi. — M.: Beicm. k., 2000. — 527c.

2. Kak oOpasyercst xumuaeckasi CBs3b, M MPOTEKAIOT XMMHUYECKHE peakiiui. [ aHKuH
B.1O., I'ankun 10.B. (2007, 323 ¢.)

3. Kypc o6meii xumuu. Munrynuna 9.1., Macnennukosa I'.H., Koposun H.B. (1990,
446 c.)
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12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHasi 3JIEKTPOHHAas onbIMoTEKA (HOBb): dbenepabHas
rocynapcTBeHHas uHpopmaruonHas cucremMa / MunuctepctBo Kynbryper P®; Poccuiickas
rocyaapcTBeHHas oubiamoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (mata obpamicHmus:

01.09.2023). — PexxumM jmoctymna: cBOOOIHBIN, moanucka. HeoOxoquma ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara o6pamenus: 01.09.2023). — Pexxum mocTyma: s aBTOPU30B.
IIOJIb30BaTeNe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas snexrponnass Oubnmoreka «KubepJlenunkay: cait / Accouuamms
«OtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryma:
CBOOOIHBIN. — TEKCT: JEKTPOHHBIMN.

4, DNeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamienus: 01.09.2023). — Pexxum jgoctyma: Ui aBTOPHU3O0B.
IIOJIb30BaTeseN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiit: snekTpoHHas OubinMoTeuHas cucreMa: caiiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: uis aBTOPU30B.
noJib30Bareneil. — TeKcT: AIeKTPOHHBIN.

6. DIeKTPOHHO-0ubIuoTeuHasi cucrema loul'Y: caiitr / ®I'BOY BO «lonl'Y». —

Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
JOCTYTIA: CBOOOIHBIN. — TEKCT: 37E€KTPOHHBIN.
7. DJiekTpoHHbII KaTajgor Hayunoii 6ubmmorexku Jlonl'Y: pasnen caiita / Hb

Houl'Y. — Tekcr: snekrponnsiit / DBC Houl'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata o6pamenus: 01.09.2023). — Pexxum qocTyna: MOUCK CBOOOIHBIH, SIEKTPOHHBIE IOKYMEHTHI
— U151 monb3oBatened JJonl'y.

8. daexTponHblii apxuB Jloul'Y: pa3gen caiita/ Hb Jlonl'Y. — TekcT: 31eKTpOHHBIN
// OBC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexxum
JOCTyTa: CBOOOIHBIH.

13. ITPOTPAMMHOE OBECITEYEHUE

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

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xXPDF (nunensun GPL, Apache,
BSD a5t cBO60JHOTO MPOrpaMMHOI0 00ECTIEYeHHUS ).


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/

