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1. BBOAHASA YACTb

1.1. IEJIM OCBOEHUA YYEFHOU JUCIHUATIIIMHBI (MOY.JI5)

[lenssMu OCBOEHHUS JMCHUMIUIUHBI «XUMHUS» SBISIETCS TEOPETHUECKass U MPaKTHYECKas
MOJIFOTOBKA CTYJEHTOB 10 OCHOBHBIM ((pyHIaMEHTAIbHBIM) pa3ziesiaM o0IIeil U HeoOpraHuYeCcKon
XUMHUHU C yY4ETOM COBPEMEHHBIX TEHJICHIUN Pa3BUTHS XUMHUYECKOW HAYKH, YTO OOECTeunBaeT
pellieHre BBITYCKHUKOM 3a7a4 Oyayiiei mpodecCuOHaTbHOM NesTEIbHOCTH.

1.2. MECTO YUYEBHOM JUCIHUILIMHBI B CTPYKTYPE OIIOII

YyeOHast MUCHUIUIMHA «XUMHS» OTHOCHTCS K OOSI3aTEIBHBIM ITUCIHUILIHHAM 0a30BOM
4acTu.

H3yuenue oannoll oucyuniunsl 6a3upyemcs Ha 0C80eHUU CIYOEHMAMU OUCYUNTUH.

-xuMHus (IIKOJIBHBIN KYpC); MaTeMaTHKa;, HH(QopMaTHKa

Oceéoenue O0anHOU OUCYUNTIUHBI HEOOXOOUMO Ol KA4eCmBEeHHO20 OCB80EHUsI CAeOVIOUUX
usyuaemvlx oucyuniun. (PU3NKa, OE30MACHOCTh JKU3HEACATEIHHOCTH, TOIUIMBA M CMAa304YHBIC
MaTepUabl.
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1.3. Ilmanupyembie pe3yJbTaThl 00yUeHHUs M0 JUCIHILJIMHE, COOTHECEHHDbIE ¢ HHAUKATOPAMM IOCTHKEHUS KOMIeTEeHIHH,
o0ecrneynBaouUye JOCTHKEHHE IVIAHUPYEMbIX Pe3y/JbTATOB OCBOECHHSI 00Pa30BaTeJbHOI NPOrPaMMbI

W3yuenne AMCUMIUIMHBI HampaBlieHO Ha (opMHUpOBaHHE OOIIENPOPECCHOHATBHBIX KOMIIETCHINH, HEOOXOAMMBIX Ui PpEIHICHUs 3a/aad
npo¢eCCHOHATIBHOM 1eATEIbHOCTH U 00eCcTIeYrBaOIMe JOCTHKEHNE TNIAHUPYEMBIX pe3yJIbTaTOB OCBOEHUs 00pa30BaTEeIbHOW IPOrPaMMBlI.

Kon [TnarupyemMble pe3ynbTaThl 00yUCHHS
komrereHir | ComepxaHue KOMIICTCHIIMK | Kox 1 HANUMEHOBAaHHUE HHOUKATOpa
_— dopmupyembie 3HAHUS, YMCHUS U HABBIKU
JOCTUKCHHSI KOMITCTCHITUU
1 2 3 4

3Hath: (pyHAAMEHTaNbHBIC pa3lenbl OOIIed XUMHH, B TOM YHCIIE
OIIK-1.1 J/IleMmoHCTpUpYET 3HAHUE XUMHUYECKHUE CUCTEMbI, XUHMHUUECKYIO0 TEPMOJANHAMUKY U KHHETHUKY,
OCHOBHBIX 3aKOHOB PEaKIMOHHYIO CIIOCOOHOCTH BEIICCTB, XUMHUYECKYIO
MaTeMaTHYeCKHX, UIECHTU(DUKAIUIO, TTPOIIECCHl KOPPO3HH M METO bl OOPHOBI C HUMU;
CriocobeH permarh THIOBLIE | ocyecrpennonay HEIX 1 VMeThb: HCHOJIb30BaTh 3HAHHSA B OOJACTH XMMHHU JJIi OCBOCHMS
3a1a1H IPO(ECCHOHATLHOH obmenpodecCuoHAIbHBIX TEOPETHYECKUX OCHOB W IPAKTUKH TPH PEHICHUU HHKCHEPHBIX

HeﬂTeHj’HOCTH Ha OCHOBC JUCILUILIMH, HEOOXOIUMBIX IS 3ama4d B AIIK;
SHaHWH OCHOBHBIX 3aKOHOB | yerrenpg THIOBBIX 3a/au B 06macT | Brajgers:  HaBBIKAMH  BBIIOJHEHHS OCHOBHBIX — XMMHYECKHX

OIIK-1 MATCMATHHECKUX 1 arpoOMHXXEHEPUHU 71a00paTOPHBIX OTEepaIui.

€CTECTBEHHBIX HayK C
IpUMEHEHUEM
UH(POPMAaLMOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH

OIIK-1.2 Mcrionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX
HAYK JUIsl PEIICHUs] CTaHIapTHBIX
3aJ]a4y B arpOMHKEHEpUHU
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2. OcHOBHAd 4aCTh

2.1. O0beM y4eOHOi TMCHUIIMHBI (MOYJ151) H BUABI y4eOHOii padoThI

Ounas ¢popma o0y4eHus

Buj pa6orsi

Bcero uyacos

Bcero yacos

1 cemectp

AyauTOpHBIE 3aHATHS (BCEro) %4 o4
B tom unciie:
Jlexmmm (JI) 18 18
[Tpaktnyeckue 3anstus (I13) 18 18
JlaGopaTopHbie pabOThI 18 18
CamocrositeanHas padora crygenra(CPC) 90 90
(Bcero)
B Tom uncne -
pyeue 6uovt CPC:
Pedepar 20 20
OdopmiieHre 0TYETOB 10 J1a00PATOPHBIM paboTaM 35 35
[TonroroBKa K TEKyIIUM MPAKTUYECKUM 3aHSATHSIM 35 35
CPC B nepnoJ npoMe;KyTOYHOI aTTeCTAlNU - -
Bun npomexyrounoit 3auer (3) - -
aTTecTaluu 3auet ¢ onenkou (30) 30 30

Dx3ameH () - -
HUTOro: 144 144
OO0uiasi TPy10€eMKOCTh 3a4. eJUHUI] 4 4
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3aounas popma oOyueHust

Buna padorbl

Bcero yacos

Bcero uyacos

1 cemectp

AyauTOpPHBIE 3aHATHS (BCET0) 14 14
B ToMm uncie:
Jlexmmm (J1) 6 6
ITpaxtrueckue 3ansatus (I113) 4 4
JlaboparopHbie pabOTHI 4 4
CamocrositesbHas padora cryaenra(CPC) 126 126
(Bcero)
B tom uncie
Jlpyeue suovt CPC:
Pabora ¢ nmureparypoit 60 60
Konrtponbnas padora 26 26
Odopmienne oT4eToB 1o J1a00paTOpHBIM paboTaM 20 20
[TonroToBKa K TEKYIIUM MPAKTUYECKUM 3aHSATHSIM 20 20
CPC B nepnoj npoMe:KyTOYHOM aTTeCTANHU 4 4
Bun npomexxyrouHon 3auer (3) - -
aTTecTanuu 3augeT c onenkoit (30) 30 30

Dx3ameH (9)
HUTOroO: 144 144
OO0masi Tpy10eMKOCTh 3a4. eUHUIL 4 4




2.2. Conep:xxanne y4eOHOH JUCHUTLINHBI

Copepxanne pa3JesioB y4eOHON UCIUTUIIHHBI (MOIYJIS)

Ne cemecTpa

HaumenoBanue pasznena (MOmyss )
y4eOHOH JUCITUTUTHHBI

Coneprkanue paszena B JUAAKTUYECKUX SIUHUIIAX

1 2 3
1 Monynb 1. XuMUdecKHue CUCTEMBI U 1.1. OcHOBHBIE XUMHYECKUE OHSATHUS U 3aKOHBI.
(1) XMMHYECKasl CBS3b.

1.2. OcHOBHBIE MPECTABICHUS O CTPOCHUHU aTOMa M CUCTEMaTHKa XUMHYECKUX
aneMeHToB. KBaHTOBO-MexaHnueckas Mojieb atoMa. [IpuHiun HauMeHbiei
sHepruu aroma: 3amnpera [laynu, npaBuna KneukoBckoro, XyHaa. DneKTpOHHbIE
(bOopMyJIBI MHOTO3JIEKTPOHHBIX aTOMOB. S-, p-, d-, f- anemenTsI. [lepuoarueckuii
3aKOH U mepuoanyeckas cuctema nementoB .M. Menneneesa.

1.3. Xumunyeckass cBsizb. OCHOBHBIE THUIIBI XUMHYECKOW CBSI3HM: KOBAJIEHTHA,
WOHHasl, MeTaindeckas. ['mbpuauzanus 3eKTpoHHbIX opOuTaneid. CTpoeHue u
CBOMCTBa MpocTeWmux MoJieKyld. Bopoponnas cBsizb. [[oHOpHO-akuenTopHoe
B3auMo/eiicTBUE MOJIeKyJl. KOMITJIEKCHBIE COeTMHEHUSI.

1.4. JlucnepcHOCTh U JUCTIepCcHbIe cucTeMBbl. PacTBopbl. O0IIas XapakTepucTuKa
pactBopoB. [Iponecc pactBopenus. CBONCTBA HCTUHHBIX pacTBOPOB. CrocoObI
BBIPAKEHUS KOHLIEHTPALMY paCTBOPOB, PACUEThI, CBA3aHHbIE C IPUMEHEHUEM
KOHLEHTpauui. XuMu4ecknii aHain3. KHCII0THO - OCHOBHOE M OKHCIIUTENIBHO-
BOCCTAHOBUTEJIbHOE TUTpOBaHUE. PUBNKO- XUMUUYECKHH U GU3NUECKUI aHATIH3.

1.5. Bonansie PAaCTBOPBI HEBJICKTPOJIUTOB. CBoiicTBa pPacTBOPOB HEIJICKTPOJIUTOB.
I[aBJ'ICHI/IC Imapa paCTBOpPOB, 3aMCp3aHHC U KUIICHHUEC PACTBOPOB, OCMOC,
OCMOTHYCCKOC JaBJICHUC.

1.6. XumMnueckass KUHETHUKA U TCPMOANHAMUKA.




1 2 3
1
1) Monyis 2. PeakuuonHas ciocooHOCTh 2.1. I'mpponus coneil. CunbHble U ci1adble eKTPOaUThl. CTENeHb, KOHCTAHTa

BCIICCTB U XUMHNYCCKasa I/IIIGHTI/I(I)I/IKaI_[I/ISI,
SJICKTPOXUMHUYCCKUEC ITPOLECCHI, KOPPO3UA U
3aluTa METAJ1JIOB U CIIJIaBOB.

TUAPONIHN3a.

2.2. OKHCIUTEBHO-BOCCTAHOBUTENIBHBIC PEaKIUU. BaykHeimue okucnuTenu u
BOCCTaHOBUTENH. OKHCIUTEIBHO-BOCCTAHOBUTENIBHAS ABOUCTBEHHOCTb.
BayTpuMonekynspHoe OKuclIeHue-BoccTaHoBiIeHne. COCTaBlIeHUE YpaBHEHUI
OKHUCIIUTENBHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.

2.3. XUMHUYECKUE UCTOYHHUKH JIEKTPHIECKON SHEPTHH. DIEKTPOJHBIE
noTeHuuanbl. P Hanpsokenuit Meramios. ["anpBannueckue anemenTs! J./1.C.
Tunsl rapBaHUYECKHUX 1eMEHTOB. Buasl nomsipuszanuu. [lonstue 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX JIEKTPOIAX, OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX FaJIbBAHNYECKHUX JIEMEHTAX.

2.4. DAEKTPOIU3 BOIHBIX PACTBOPOB JIEKTPOIUTOB. DIIEKTPOXUMUIECKAS
nosispuzanus. llepenanpskenue. 3aKOHBI AIEKTPONIA3a. AKKYMYJISITOPBI
LIEJIOYHBIE U KUCIOTHBIE.

2.4. Kopposust MeTauioB U cruiaBoB. OCHOBHBIC BUIBI KOPPO3UH: XUMHUECKAs,
JIEKTpOXUMHUYecKas. MeToibl 60pbObI ¢ KOppO3Ueil.
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2.2.1. Pa3neanl (Moay/1u) yueOHOMH JMCUMILUIMHBI, BUIbI YUeOHOH 1esiTeJIbHOCTH U (POPMBI KOHTPOJISA

Ounas popma oOyueHust

Buer yaeOHOIM NesSTENbHOCTH,
BKJIIOYAsl CAMOCTOSITEIIBHYIO padoTy

Ne HaumenoBanue paznena CTYJIEHTOB DopMBbI TEKYLIETO KOHTPOJIS
cemecTpa y4eOHON JUCIUTUIMHBI (MOTYJIS) (B qacax) yCTIEBaeMOCTH (10 Hedensam cemecmpa)
JI JIP 113 CPC | Bcero
2 3 4 5 9 7 8
Mopyns 1. XuMu4eckue CUCTEMBI U 2 2 2 9 15 TecTupoBaHue- | He.
XHMHYECKas CBS3b 2 2 2 9 15 OTYETHI IO CAMOCTOSITEIIBHOM paboTe
> > 5 9 15 2,4, 6, 8 Hen.
OTYETHI IO JTa0OPaTOPHBIM paboTam
2 2 2 9 15 3,5,7,9 Hen.
2 2 - 9 13 KOHTpOJbHasT padoTaNel
10 Hen.
KOJUTOKBHYM
11 men.
Monyns 2. 2 2 2 9 15 OTYETHI TI0 CAMOCTOSITENILHOM paboTe
Peakimonnast cnocoOHOCTH BEIECTB U 12, 14, 16 uen.
XUMHYECKast UAeHTU(DUKAIHS, 2 2 2 9 15 OTYETHI IO J1abOpaTOPHBIM paboTam
AJIEKTPOXUMHUUECKHUE TPOIECCHI, 13, 15,17, 18 mex
2 2 2 9 15
KOPpO3Us U 3allliTa METAJIJIOB U CIIJIaBOB KOHTpOJbHast paboTaNe2
17 nen.
2 2 4 9 17 KOJIIOKBUYM
18 nen.
1 [IpomexxyTouHas arrecTanus: 3a4der ¢ OILEHKON
Bcero: 18 18 18 90 144
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3aounas popma oOyuenust

Bunbl yueOHOM 1eATeTbHOCTH,

Ne HaumenoBanue paznena BKJIFOYAsi CAMOCTOSITEIIBHYIO paboTy DopMBbI TEKYLIETO KOHTPOJIS
ceMmecTpa y4eOHON JUCITUTIIMHBI CTYJICHTOB (B Yacax) YCIIEBAEMOCTU
JIP 113 CPC BCET0
2 4 S) 6 7 8
1 Mogyns 1. XuMHU4eCKue CUCTEMBI U 2 2 66 72 *  YCTHBIHU ONpocC
XUMHUYECKas CBS3b. * OT4YeT 1o JabopaTOpHBIM paboTaM
1 Monyib 2. Peakiimonnas 2 2 60 68 * OTYeT 1O JabOPATOPHBIM paboTaM
CIOCOOHOCTH BEIIECTB U * ayaWTOpHas KOHTPOJbHas paboTa
XUMHUYCCKast UICHTU(PUKAISA,
3JEKTPOXUMHUYECKHUE IPOLECCHI,
KOppO3Us U 3al1Ta METAJJIOB U
CIUIaBOB.
1 IIpomexyTodHast arrecTanus 4 *  3a4eT C OLEHKOU
Bcero: 4 4 126 144
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2.2.2. JlabopaTopHbIii MPAKTHKYM
Ounas gopma o0yueHus

No HanmMeHnoBanwue pasnena yueOHON UCIUIUIMHBI Bcero
HanmenoBanue 1abopaTopHbIX padoT
cemecTpa (Mosyis) 4acoB
1 2 3 4
1 Monyns 1. JlabGopaTopnas paboraNel 2
XUMHUYECKUE CUCTEMbI H XUMUYECKasl CBSI3b TexHrKa 0€30MaCHOCTH M TEXHUKA XUMUYECKOTO
JKCIIEPUMEHTA.
JlabopaTopHnas pa6otaNe2 2
OcHOBHBIE KJIaCChl HEOPraHUYECKUX COeTUHEHUM.
JlaboparopHuast paboralNe3 2
Omnpenenenre YKBUBAJIEHTHOW MacChl ITUHKA.
JlabopaTtopHas pabotaNe4 2
[IpuroTtoBneHue pacTBOPOB pPa3IUYHON
KOHIIeHTpaluu. TUuTpoBaHue.
JlaGopaTopHas paboraNe5 2
CKOpOCTh XMMHUYECKUX PEaAKIHA 1
XUMHYECKOE paBHOBECHE.
Monyis 2. JlaboparopHas pabotalNe6 2
PeaknnonHas ciocoOHOCTH BEIIECTB U XUMHUYECKast OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIINH B
UACHTH(DHUKAIS, TICKTPOXUMHUIECKHE TTPOIIECCHI, BOJHBIX PACTBOPAX JJICKTPOJIUTOB.
KOPPO3Us U 3alIMTa METAJIJIOB U CIUIABOB. Jlaboparopuas pabotaNe7 2
DNEeKTPOHBIC IPOIECCH U TaTbBaHUYECKHE
JJICMEHTHI.
JlaGoparopHas pabotaNe§ 2
DJIEKTPOJIN3 BOJHBIX PACTBOPOB JIEKTPOJIUTOB.
JlaGoparopHas paboTaNe9 2
Koppo3ust MeTayuioB u CIIIaBoB.
HUTOI'O: 18
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3aounas popma 00yyeHUs

Ne HaumeHoBaHue pa3jaesia yueOHON TUCUUNIMHBI Bcero
HaumeHoBaHue J1a00paTOpPHBIX padoT
ceMecTpa (Mmopy.ist) 4acoB
1 2 3 4
1 Mopyne 1. XumMuueckue CUCTEMbI U XUMHUYECKAst JlaGopaTopnas padoraNel 2
CBSI3b. TexHuka 6€30MaCHOCTH M TEXHUKA XUMHUYECKOTO SKCIIEPUMEHTA.
OcHOBHbBIE KJ1acChl HEOPTaHUYECKUX COeTMHEHUI.
Monynb 2. PeakiirionHasi CHOCOOHOCTH BEIIECTB U JlaGopaTopHas pabotalNe2 2
XUMHUYECKast HICHTUPUKAIS, DICKTPOXUMUICCKHEC OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMU B BOJIHBIX
MPOLIECCHI, KOPPO3US U 3aIllMTa METAJUIOB U CIUIABOB. | PACTBOPAX AJIEKTPOIUTOB
HUTOIO: 4
2.2.3 llpakTH4YecKkHe 3aHATHS
Ounasi popma 00yueHus
Ne HanmenoBanue pasnena Ne HanmenoBanue Bcero
ceMecT y4eOHOU JUCIUILTUHBI (MOJTYIs) 113 MPaKTUYECKHUX 3aHATHI 4acoB
pa
Moayns 1. XumMu4deckue CucTemMbl 1 OCHOBHBIC TIOHSTHS ¥ 3aKOHBI XUMHH.
1 XAMAHCCKAS CBI3b 2 | Crpoenue aToMa. XUMHYECKas CBS3b.
CrniocoObI BhIpayKE€HUS! KOHIIEHTPAIMil pacTBOPOB.
DU3NKO-XMMHUUYECKHE CBOMCTBA pacTBOPOB.
4 | DHepreTuka XUMUYECKHUX MPOIIECCOB. 2
TepMoIMHaMUUECKHE pacyeThl
5 | Konrponbnas padora Ne 1
Monynsb 2. PeakiipionHasi cnocoOHOCTh BemecTB | 6 | Peakuus nonnoro oomena. pH pacTBopos.
U XUMHUYECKas WAeHTU(DUKAINS, I'maponus cosneil.
AIEKTPOXUMHUUYECKHE MPOLECCHI, KOPPO3Us U 7 | DnekTponu3 BOJHBIX PACTBOPOB JIEKTPOIHUTOB. 2
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3aluTa METAJIJIOB U CIIJIaBOB.

3akonbl Papajes.

Kontponbnas padota Ne 2

3auer

HUTOI'O:

18

3aounas popma o0yueHus

No HaumenoBanue paznena No HanmenoBanue Bcero
ceMecT y4eOHOH TUCIMITITHHBI (MOTYJIs) 113 IIPAaKTUYECKUX 3aHATUN 4acoB
pa
Mopyns 1. XuMU4ecKue CUCTEMBI U 1 . CriocoOblI BbIpaykeHUsI KOHLIEHTPALUil pacTBOPOB. 2
1 XUMHYECKas CBA3b. DU3NKO-XUMUYECKUE CBOKWCTBA PACTBOPOB.
Mopyns 2. Peakuinonnast ciocoOHOCTb 2 | OKUCIIUTETBHO-BOCCTAHOBUTEIILHBIC CBOHCTBA BEIIECTB 2
BEIIECTB U XMMUYECKas UACHTUDHUKALIMS,
AIIEKTPOXUMHUYECKHUE MPOLIECCHI, KOPPO3HUS U
3alUTa METAJUIOB U CILIABOB.
HUTOI'O: 4
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2.3. CamocTosiTeiIbHAs padoTa CTyJAeHTa

Bunsr CPC: Ounas ¢popma o0ydeHus1
Ne HaumenoBanue pazziena yueOHON AUCIUIUIMHBI (MOJTYJIS) Bunst CPC Beero
cemecTpa 4acoB
1 2 3 4
1 Mopayns 1. XuMHU€CKHE CUCTEMBI U XUMUYECKAsSI CBSI3b * IloaroroBka K MPakTHYECKUM 3aHATHAM 18
« Nol1234
*  OdopmiieHre OTYETOB MO JIAOOPATOPHBIM 10
* pabotam Ne 1,2.3,4.5
» [loaroroBka k KOHTpoJbHOM paboTe No 1 2
» Iloaroroska k koyiokBuymy Nel 4
Monyib 2. PeakiiioHHasi CHOCOOHOCTh BEIIECTB U XUMUYECKast » Iloaroroska K MpakTUYECKOMY 3aHATHIO 12
UICHTUPUKAIMS, STEKTPOXUMHUUECKHE TIPOIECCHI, KOPPO3HS U Nes, 6,7
3allUTa METAJUIOB U CILIABOB.
* OdopmiieHre OTYETOB MO JIAOOPATOPHBIM 18
* pabotam Ne 6,7,8,9
» TloaroroBka Kk KOHTPOJIBHOM paboTe Ne 2 2
* Pedeparusnas paborta 20
* [loaroroBka K kKoIOKBUyMy Ne2 4
HNTOI'O gacoB B cemecTpe: 90

3aouHas popma o0yueHus

Ne HaumenoBanue pasaesa y4eOHON AUCHHUILIMHBI (MOLYJI51) Buas1 CPC Beero
cemMecTpa 4acoB
1 2 3 4
1 Monaynb 1. XuMHU4ecKue CUCTEMbI U XUMHUYECKast CBA3b. [TonroroBka K MPAKTHYECCKUM 3aHITHAM. Pemienue 36
Mopyns 2. PeakiinonHast CmtocOOHOCTh BEIECTB U XUMUYECKas NPaKTUYCCKUX 3a1aq
UICHTU(UKAIINS, DICKTPOXUMUUECKHE TTPOIIECChI, KOPPO3USI U 3aIIUTA J(\)ﬁ:i’ngneHHe OTYETOB 110 Ta0OPaTOPHBEIM PabOTaM 30
METaJUIOB U CIIJIABOB. — =
CamocrosiTenpHast TpopadoTKa yueOHOU U 50
METOAMYECKON JINTEPATYPHI
[ToaroToBka K 3a4eTy ¢ OICHKOM 10
HUTOI'O yacoB 126
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ounas ¢popma o0y4eHus

No Buast OO6pazoBareabHbIC OcobenHoctu
cemecTpa yueOHOU TEXHOJIOTHH MIPOBEICHUS
paboThI 3aHITHU
(MHAMBUYaTbHBIE/
I'PYNIIOBHIE)
1 2 3 4
1 JlaGopaTopHblit Y4eOHBIH SKCTIEpUMEHT 10 3BEHBSIM
MPAKTUKYM.

3aHATHS B UHTEPAKTHUBHOU (hopMe B 0OBeMe:
n1abopaTopHbIil MPaKTUKYM — 18 4acos;

3aounas popma o0yueHus

No Bunet OO6pa3zoBaTenbHbIC Ocobennoctn
cemecTpa y4eOHOI TEXHOJIOTHH MIPOBEICHUS
paboThI 3aHITHU
(MHIUBUIyaTbHBIE/
IpYIIOBBIE)
1 2 3 4
JlabopatopHsbrit OKCIIEpUMEHT 0 3BEHBSIM
MIPAKTUKYM.

3aHATHSI B UHTEPAKTUBHOW opMe B 0ObEeMeE:
1ab0paTOPHBII MPAKTUKYM - 4 Haca

B uCKIIOUMTENBHBIX CllydasX IHPUMEHsIETCS JJIEKTPOHHOE OOyueHHe M JAUCTaHIMOHHBIE
oOpazoBarenbHble TexHosorun (D0 wu JIOT), BkIOuyas MpOBEIEHUE TEKYIIEro KOHTPOIS
yCIIEBAEMOCTH M TPOMEXKYTOUHOM arrecrauuu. Peanuzanus nporpaMMbl JUCLHUIUIMHBL €
ucnonb3zoBanreM D0 u JIOT ocymecTBisercs Mo yCMOTPEHHIO BEAYLIErO MPENOAABATENS C yYETOM
TEXHUYECKUX BO3MOXKHOCTEH OOyYaromuXxcs C HCHOJIb30BAHWEM OO0ECNEUMBAIOUINX TNPHUMEHEHHE
anemenToB DO m JIOT B MHCTHTYTE, MyT€M CHHXPOHHOTO M ACHHXPOHHOTO B3aWMOJEHCTBHUSA, K
KOTOPBIM MOTYT OTHOCHUTBCS:

- OJIEKTpOHHAs HH(OPMAITMOHHO-00pa3oBaTenbHas cpena ucruryTa;

- TpyIIIOBast rojocoBas KoHpepeHIus B MecceHpkepax (SAunexc.Meccenxep, VK Teams);

- TPyNIIOBOM YaT B MecceHkepax Anaexc.Meccenmxep, conuanbaol cetu BKonTakre;

- OHJIaMH BuaeokoH(pepeHnus B Snaexc. Tenemocrt;

- BUJICO3AIUCH JIEKIIUH NIe1arorn4eckux paboTHUKOB MHCTUTYTA, pa3MelI€HHbIE Ha Pa3IMYHBIX

- BUJICOXOCTHHIaX (HampuMep, Ha KaHalax MperojaaBaTenieil) n/uinm o0IayHbIX XpaHHIUIIAX
(nanpumep, Annexc.uck).
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H pe3yJbTATOB OCBOCHUS YUeOHOH THCHHUILINHBI

4.1. Buabl KOHTPOJISI M ATTECTAIUM, (P)OPMBbI OLIEHOYHBIX CPEJICTB
QOunas popma o0yueHust

4. OueHOYHBbIE CPeICTBA AJIsl TEKYIIero KOHTPOJISA YCIIeBaeMOCTH

HaumenoBanue
Ne Buner | Konawl pasnena yuyeOHou O1eHOYHbBIE
ceMecC | KOHTp | MHJUKA JUCIUIUIMHBI cpeiacTBa
Tpa OJI1H | TOpPOB MOIYJISt
p p (Mozyns) ®opma KomnuectBo | Kon-Bo
aTTeCT | IOCTHIK
BOIIPOCOB | HE3aBUCH
anuu E€HUS o
M 3aJaHui | MBIX
(BK, | xommer
9 BapUaHTO
Tar, SHIINH s
[IpATt
*)
1 BK | OIIK - Monynb 1. Xumnyeckue YceTHBII onpoc - -
1.2 CHCTEMBI U XUMUYECKas
CBA3b
1 Tar. OIIK - Mopyns 1. Xumuueckue 3aIuTa 8 8
1.2. CUCTEMBI U XUMHYECKasi 71a00paTOPHBIX U
CBA3b MPaKTUYECKHUX
pabor
KonTponbhas
pabota 3 3
1 Tar. OIIK - 3aluTa 8 8
1.2 Monynb 2. PeakiiionHast | 1a00paTOpHBIX U
CIIOCOOHOCTD BEIIECTB U MPAKTUIECKHUX
XUMUYECKas pabor
uaeHTU()UKAIHS,
AIEKTPOXUMHUUECKHUE
MIPOLIECCHI, KOPPO3HS U
3all[MTa METAJIJIOB U
CILIaBOB
1 ITpArT. 3a4eT ¢ OIeHKOI YcrHas Gpopma 3 18




3aounas popMma 00yyeHUs

Ne | Bunel Konpr Haumenosanue O1neHOYHbBIE

Ce | KOHTPO | MHAWKAT | MOAYJS y4eOHOI cpeicTBa

Me a1 OpOB JUCIUTIAHBI

T | arrecta) JAOCTIDRe ®opma Konnyectso Koi-Bo

pa i A BOIIPOCOB HE3aBUCUM

(BK, KOMIeTe Y 3aJaHui BIX
Tar, HITHH BapUaHTOB
[IpAT*)
1 Tar. OIIK - | Moayns 1. VYcrHblii onpoc
1.2 XUMHUECKUE Pemenue
CHUCTEMBI 1 MPaKTUYECKHUX 5 6
XUMHUYECKas 3a1a4
CBSI3b.
Tat . OIIK - | Monyns 2. CobecenoBanue
1.2 Peaknmonnas 0 pe3yJabTaTaM
CIIOCOOHOCTh BBITIOJTHEHUS
BEILECTB U 1a00paTOPHBIX
XUMHUYECKast pabot
uacHTH()HUKAITHS,
ANEKTPOXUMHUYEC
KM€ MPOIECCHI,
KOppO3us U
3alUTa METAJIJIOB
Y CIUIaBOB.
ITpAr 3aueT ¢ OLEHKON YCTHO 3 18
4.2. TlpumepHbIe TeMbI KYPCOBBIX IPOEKTOB (padoT)

He npenycMoTpeHsI.

NoakowhE

ACCATUIICTUS.
8. Hosnle MpoHeCChl XUMHUYCCKOI'0 M JJICKTPOXHUMHUUYCCKOIO OCAXKACHUA HOKpLITHI)'I Ha OCHOBEC
MCTAJJIOB, CIIJIAaBOB U KOMIIO3UTOB.

9. CrpoeHue 1 XUMHUYECKUH COCTaB 3eMIIH.
10. Bona. Ctpoenue u CTpyKTypa BellecTBa. XMMHUECKUE CBOMCTBA.

4.3. IlpumepHbie TeMbl pedepaToB (3cce)

OcHOBHBIE HAIIPABJICHHS Pa3BUTHUS OOIIEH U HeopraHudeckon xumuu B X XI Beke
CoBpeMeEHHbIE METOIBI CUHTE3A M aHAJIN3a HEOPTAaHUYECKUX BELECTB
Heopranunueckue 6roMatepuansl
Hanomarepuainsl Ha OCHOBE yriepoaa
@yruiepeHbl: METO/IbI MOTYYEHUSI, OUUCTKA, Chepbl IPUMEHEHUs
VYraeponHble HAHOTPYOKH: MOJTyYEHUE U CBOMCTBA
HoOeneBckue naypeaThl U BaKHEHIINE OTKPHITHUS B 00JJACTH XMMUU 32 MOCIEAHHE

11. Banaauii, ero cruiaBel B HHCTPYMEHTAIBHOM IIPOM3BOJICTBE, MATMHOCTPOCHUH.
12. AHTUKOPPO3HOHHBIE 100aBKK K CMa3bIBAIOLINM MaTepHaiaM.

13. Xumus 1 5KOJIOTHUS CPEICTB 3aITUTHI PACTEHUH.

14. IlpeBpaieHus COEAMHEHUH a30Ta B BO3AYyX€, IOUBE, BOJIE. .
15. Moromume cpeacTBa B €.X. U
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16. B mepepabaThIBaIONIUX MPOU3BOJICTBAX.

17. Kuakue kpucTamibl.

18. KoMIo3uiimoHHble MaTepHalibl B CETbCKOX035IIICTBEHHOM IIPOU3BOJICTBE.
19. MaukaTopsl HKOJOTHYECKOTO HEOIAromoryuus: OKpyKaromei cpeibl.

20. IIpeBpaienuss MUHEPAIBHBIX YA0OPEHUH B ITOYBE U BOJIE.

21. CpencTna 3alIMTH METAIJIOB OT KOPPO3HH.

22. KucnoTHble 0KIU, UX BIUSHUE Ha IOYBY U BOAY.

23. Crioco0b! nokuranus orpadorasmux razos /IBC.

24. MeTausl INIATUHOBOTO Psijia.

25. KoMIieKcHbIE COeTMHEHUST B MAIIMHOCTPOCHHUH U B CEIBCKOM XO3SIICTBE.
26. MakpoMoOJIeKyJibl B IPUPOJIE U TEXHHKE.

27. CocraB He(TH.

28. XuMHUYeCcKre BElIeCTBa MPEAYNIPEkKIAI0T KOPPO3HIO.

29. XuMHusi CMa309HBIX MATEPHAIIOB.

30. DnexTpoxuMHUYecKas 3aluTa ¢.X. TEXHUKH U 000PYAOBaHUS OT KOPPO3HH.
31. Xumudeckre mpoueccs npu TepMoaudPy3nOHHON METaJUTH3AIHH.

32. DNEeKTPOXUMHUYECKHUE METO/IbI BOCCTAHOBJICHHS] PEMOHTUPYEMBIX JieTalle.
33. KoHcepBaHTHI B ITepepadaThIBAIONINX ITPOU3BOJICTBAX.

34. XuMuueckue mpoLecchl B AMEKTPOTEXHOIOTHSIX C.X. IPOU3BOJICTB.

35. Xumusi MUKPOKIMATa MMOMEIIEHUH JIJISl COJIEPKaHUs C.X. )KHBOTHBIX U
36. DIEKTPOXUMUYECKUE JATIUKH.

37. XuMu4ecKkue mpoIecchl IPH BOJOMOATOTOBKE.

38. Xumuueckre OCHOBHI CO3/IaHUs PETYIUPYEMOIA Fra30BOM Cpeibl B XPaHHIJIUIIAX C-X.

MPOAYKIHH.

4.4. TecTbl TeKyILIEr0 KOHTPOJIS
TECT — 3AJIAHUE Ne 1
1.AtomHas eaAMHHUIIA MACCHI - 3TO
1) Macca caMoro JIerkoro 3JeMeHTa

2) macca, 6nuskas k 1072 kr
12

1
3) o Macchl u3otorna yriepoaa C

4) macca, pasuas 0,0001r
2. Macca nona Pb*" 1o cpaBHeHnI0 ¢ Maccoii nona Pb?*

1) OoubIre B 2 pasza

2) MEHBIIE B 2 pa3a

3) HECYIIIECTBEHHO OOJIbIIIE

4) HECYIIIECTBEHHO MEHBIIIE

3. Uucno sreMeHToB BO 2-M H 3-M nepuojax tabmuus! [. M. MenaeneeBa paBHO 8 MOTOMY, 4TO
1) mpu Kak10M 3HaYEHUH TITABHOTO KBAaHTOBOTO YHCJIAa UMEETCSI BCETO OJIHA S -OpOUTAIb U TPH
p -opOuTamu
2) TaKoe YMCIIO JEKTPOHOB UMEIOT Ha BEPXHUX YHEPTETUIECKUX YPOBHIX OJaropoIHbIe Ta3bl
3) Takoe pacnpeereHre IEMEHTOB 110 nepuoaaM npeanoxun 1. . Mennenees
4. Crenensp okucnenus yriaepoga B CO, paBHa
1)-4
2) 0
3) +2
4) +4
5. YcraHOBUTE COOTBETCTBUE
1) CH,COOCH A. CupHas KHCIIOTa

2) HNO, b. JIByXOCHOBHasi KHCITOTa
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3) H,SO, B. CusHOE OCHOBaHUE

4) Ca(OH), I'. Cnabas xuciora
6. Croco0, cmenraronuii paHoBecue peakimu COn+2S05r) ~ CSyr)+40;,) — Q Bpaso (—), -
3TO
1) yBenuuenue koHieHrpamnuu CS;
2) yBenuuenue kouneHrpanuu CO,
3) MOBBIIICHUE TEMITEPATYPHI
4) TMOBBIIICHUE IaBJICHUS
7. B BoHOM pacTBope Ha kaxasie 100 mMonekyn oopasyercs 100 H' st BemecTBa
1) H,CO:s. 3) HNO3 5) HBr
2) HNO, 4) H3PO4
8.PacTBOpHMOCTH BeIIeCTBA B JAHHBIX YCIOBHUSIX
1) onpenensiercs yepe3 KOHUEHTPALMIO HACBIIIEHHOT'O PacTBOpa
2) COOTBETCTBYET MAaKCUMAJIbHOU, JOCTUTHYTOM B OMBITaX C PAacTBOpaMU KOHIIEHTpaIluU
3) sBisercst masioi, eciii B 100 T BoabI pacTBOpsieTCs MeHee 1T
4) cumraercs xopomiei, ecim B 100r Bozbl pacTBopsieTcs 6osiee 1T BemiecTsa
9. HeliTpanbHblif BOAHBIN pacTBOpP — 3TO TAKOU PacTBOP, I KOTOPOTO

1) CYMMAapHBIN AJIEKTPHUYECKUH 3apsi/1 COJEPKAIUXCS B HEM HOHOB PaBEH HYIIIO
2) CIIpaBeINIUBO paBeHCTBO pH =7

3) BbINOJIHAETCS paBeHcTBO pH =0

4) MO3KHO 3amucath paeHcTBo [H'] = [OH ]

10. Temmeparypa KUNICHHs PacTBOPA IMOBBIIIACTCS
1) npwu yBeaMUEHHM KOHIICHTPALUU PACTBOPEHHOTO BEIIECTBA
2) cuIbHEE B pacTBOPAX DJIEKTPOJIUTOB, YEM B PACTBOPAX HEIIIEKTPOJIUTOB TOM K€
KOHIIEHTpaluu
3) B COOTBETCTBUU C BEIMYUHOMN 30 YITHOCKOMUYECKON MOCTOSHHOMN
11. I'mrox03a OTHOCHUTCS K

l)anpmo3zam 2)rexco3am
2)neHTo3am 3)yrneBogam
12. Eaunoe m-371eKTpoHHOE 00J1aK0, cocTosIee U3 6 JIEKTPOHOB, UMEIOT YIJIEBOIOPOIbI
1)aTunen 3)6enson
2)ateTuieH 4)ronyon

13. Peakmus kapOOHOBOW KHCIIOTHI M CHUpPTa B NMPHUCYTCTBUU HEOOJBIIUX KOJIMYECTB CHIIBHOM
KHCIIOTHI,
npUBOALIAs K 00pa30BaHUIO CIOKHOTO 3(upa
1)oOpatuma
2)pakTU4YecKu HeoOpaTuma
3)MokeT OBITh IPOBEACHA MPAKTUIECKH JI0 KOHIIA
4)4are BCero MpOBOJAMUTCS C OTTOHKOM BOJIBI IO Mepe ee 00pa30BaHMs
14. Tlocne pacTBOpeHHs B BOJIE€ aMUHOYKCYCHOM KHCIIOTBI, Cp€/la CTAHET:
1)menounoi
2)Kucnoi
3)HelTpanbHON
15. IlepBblii 3aKOH TEPMOJIUHAMHUKHU — 3TO 3aKOH COXPAHEHUS
1) BemecTBa
2) TETIOTHI
3) sHepruun
4) paboThl
16. CkopoCTh XUMHUYECKON PEAKIIUU MPH MOCTOSTHHOM O0BEME CHCTEMBI H3MEPSIETCS B CIIEIYIONMINUX
eAMHUIAX
1) xm/ gac
2) n/ MmuH
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3) Monb/ TUTP
4)mMonb/ 11 - ¢
17. IIpocToe BeniecTBO (B OTIUYHUE OT CIOKHBIX )- ITO
1) rpadpur
2) MEIIHBIN KyIIopocC
3) cona
4) 030H
18. Bo3HUKHOBEHHE JIEKTPOAHBIX IOTEHIIMAJIOB CBSI3aHO C
1) okuCIUTEIHLHO-BOCCTAHOBUTEIBHBIMU PEAKIIUIMU
2) mepeHoCcOM 3apsKEHHBIX YacTHUIl Yepe3 rpaHully pasaena ¢a3
3) IpUCYTCTBHEM B CUCTEME OKHCIUTEIS
4) NpUCYTCTBUEM B CUCTEME BOCCTAHOBUTEIIS
19. byner nporekaTh peakuus MeXAy a30THON KUCIIOTOH U:
1) kpemHUEM
2) MeJIbIO
3) okcunom kpemuus (1V)
4) oxcugom azora (1V)
20. /151 moaHOro nepeBoja B pacTBOP CIUIaBa JaTyHb ( ME€Ib + IIUHK), CIEAYET B3ATh
1) consiHyIO KUCIIOTY
2) pacTBOp IIEI0YU
3) a30THYIO KHCTIOTY (pa30aBICHHYIO)
4) cepHyt0 KHCIIOTY (pa30aBiICHHYIO)

4.4.1. Ki1104M K TeCTaM
HE TIPUBOAATCS
4.5. TecTbl IPOMEKYTOUYHOT0 KOHTPOJIS
He npenycmotrpensl
4.5.1 Kimioun K TecTaM
He npenycmotpensl

4.6. BapuaHTBI KOHTPOJIbHBIX 3a1aHuii (padoT)
B-1

1. BeiuncnuTe OTHOCUTENBHBIE MOJIEKYJISIPHBIE MAcChl BEIIECTB, (DOPMYJIbI KOTOPHIX MPUBEICHBI

amxke: HoS; CaO;

Berauciure Maccy a3ora, copepikanierocs B 1 kr kanuitHo# cenutpsl- KNOs.

Breruncnute maccy GpochopHO KUCIOTH KOTUYECTBOM BetiecTBa 1,5 MoJb.

Brrauciure 00beM yriaekucioro raza maccoit 88 1 (H.y.)

Kakoit 06bem Bogopoza (H.y.) moTpedyeTcst Juisd MoJHOro BoccTaHoBieHus 0.2 MOJIb OKcHa

meau (11).

6. U3 mpemiokeHHOro psijia BEIIECTB BRIOEPUTE OKCHIBI, KHCIOTHI, OCHOBaHMs U conu: CuO;
HNO3; NH4 ClI; CHy; SO, ; KCI; Oz ; H3 POy ; P2Os ; (NHg )2 SOy .

7. CocraBbTe ypaBHEHUS PEAKIIMH MONYUYCHUS XJIOpUIa MaTHUS: a) IEHCTBUEM KUCIIOTHI Ha
MeTal;
0) neiicTBHEM KHCIOTH HA OCHOBAHUE; B) ICWCTBUEM COJIU HA COJIb.

8. CocraBbTe MIEKTPOHHYIO (POPMYITY C MTOPSIKOBEIM HOMepoM 34. [TokaxkuTe pacrpeneicHue
AJIEKTPOHOB 110 KBAaHTOBBIM sSTYE€HKaM.

9. CocraBbTe TaOIUITy 3HAUCHHUH 4-X KBaHTOBBIX tmcen TUISt 3J1e1<Tp0HOB B COCTOSIHI/II/I 55° 5p

10. VkaxuTe HeBo3MOXKHbIe KoHurypauum: 2s°,3p°,3d2 4112 2! 4s° 5p* 6d'°,6p’,15% 3f° 55°

ablrwn
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B-2

1. BeraucnuTe OTHOCUTENBHBIE MOJICKYIISIPHBIE MACChl BEIIECTB, (DOPMYITBI KOTOPBIX MPUBEICHBI
axke: NaS; NHs.
2. Berancnute mMaccy azora, coaepikamierocs B 1 kr ammuaunoii cenutpsl —NH4 NOs3 .
3. Beruucnure maccy okcuna azora N2Os konmmuectBoM BemectBa (.02 MoJib.
4. Berancnure 00beM aMMHuaKa Maccoit 85t (H.y.).
5. Kakas macca ocajaka mosryduTcs npu B3aumoeicteun 0,2 MOJIb XJIOpHIa KaJlus ¢ U30BITKOM
pacTtBopa HUTpaTa cepebpa?
6. U3 mpeyioskeHHOTo psijia BEIMIECTB BEIOEPUTE OKCHIBI, KUCIOTHI, OcHOBaHuUsA 1 coyn : KOH,
(NHz)2S04 ;  Mg(OH)2;C3H6; H20; Cly; SiOz; Na,O; HBr;
7. CocTaBbTe YpaBHECHHUSI PEAKIIM MEXTY KHCIOTOW M OCHOBAaHHUEM, ITPUBOJISIINX K
obpazosanuto coneii: NaNO3 ; NaHSOy ; Fe; (SO4) 3 ;
8. CocraBbTe JIEKTPOHHYIO (GOPMYITY dJIeMEHTa C opsAaKoBbIM HOMepoM S50. [Tokaxkute
pacrpeiesieHle 3JIEKTPOHOB MO KBAHTOBBIM STUCHKaM.
9. CoctaBbTe TabnuIly 3HAaUeHUN 4-X KBAHTOBBIX YMCEIN [Tl JIEKTPOHOB B COCTOSIHUM: 5d"
10. Ykaxkute HEBO3MOXKHbIC KOH(pHUTYpaIuu: 2d3, 2p7,4f6,352,281, 5d= 75’ 2p6,3f5,4sl.

B-3

1. BbIuucCIHTE OTHOCUTEBHBIE MOJICKYJIIPHBIC MAacChI BEIIECTB, (POPMYIIBI KOTOPBIX MPUBEICHBI

HUXKE!

KOH, (NH; )2 SO4

Berurcinre Maccy a3ota, coaeprxkarierocs B 1 kr ammodoca- (NH4 ) 2 HPO,.

Berancnute maccy SOz , 3aHUMAarOIIETro H}Z)I/I (1.y.) 00BeM 32 1.

Kakoii 06beM 3anumarot npu (H.y.) 27-10 ! MOJIeKYI ra3a?

Kaxkoit 00beM kuciiopojia pacxoayercs mpu cropanuu 1.5 m % MeraHa?

W3 npenosxkeHHOT0 psijia BEHIECTB BEIOEPUTE OKCHUJIBI, KUCIIOTHI, OCHOBaHMS U COH: Hy

:KCIO3 ; CO; H3 BO3 ; Bi OCI; Cu(OH); ; H, WOy ;

H 4P, O7 ;V20 5;

7. CocraBbTe ypaBHeHus peakuuii noixydenus: Ba(NOs ), B pe3ynbrare B3auMoaeicTBHs a)
OCHOBHOTO M KUCJIOTHOTO OKCH/Ia; 0) OCHOBAHUS M KHCIOTHOTO OKCHJA; B) OCHOBAHHS U
KHUCTIOTHI.

8. CocraBbTe IEKTPOHHYIO (OPMYITY JIEMEHTA C OPsAIKOBBIM HOMepoM 14. [Tokaxute
pacrmpezieieHue JEKTPOHOB MO0 KBAaHTOBBIM sTYEHKaM.

9. CocTaBbTe TabNUIly 3HAUEHUN 4-X KBAHTOBBIX YHCEN JUISl JIEKTPOHOB B COCTOSIHHUM: 3s23p4'

10. Ykaxute HEBO3MOKHbIC KOH(PUTYPAIIHH: 4p4,3d12,581,2d10,3f14,5d15,653,6d5,3p3,4p1.

SOk wn
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4.7. Bompochl K 3a4eTy ¢ OLIEHKOI

Ne Konbr
Bomnpocsl
BOIIpOCa UH/INKaTOpPOB
JOCTUKEHUS
KOMIIETEHIINH

1 OcCHOBHBIE MOHATHSA XUMHH: aTOM, MOJIEKYJIa, HOH, MOJIb. OTHOCUTENbHAS OIIK-1.1
aTOMHas M MOJICKyJsipHass Macchl. MoJsipHass Macca. MoJISIpHBIH 00beM OIIK-1.2
ra3os.

2 ®dopmysia BellecTBAa. YpaBHEHUE XUMHUYECKOW peakuuu. Pacuersl 1o OIIK-1.1
XUMHAYECKUM (hopMyniaM u ypaBHEHHSIM. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH OIIK-1.2
IIOCTOSIHCTBA COCTABa, 3aKOH ABOTaJIpo U CJIEACTBUS U3 HETO.

3 OcHOBHBIE KJIacChl HEOPraHMYECKUX coequHeHui. CBOMCTBA OCHOBHBIX OIIK-1.1
KJIACCOB HEOPTAaHUYECKUX COCTMHEHUI OIIK-1.2

4 [lepnonnueckuii 3aKOH M NEPUOAMYECKAs CUCTEMA XHMHMYECKHUX OIlK-1.1
snemenToB .. Menneneena. OIlK-1.2

5 CoBpeMeHHbIE MpPEICTABICHUSI O CTPOCHMHM AaTOMOB  XMMMYECKHX OIIK-1.1
aneMeHTOB. CIOXHOCTh JABMXKEHHS 3JeKTpoHOB. KopmyckynspHo- OIIK-1.2
BOJIHOBAsI IBOWCTBEHHOCTb JIEKTPOHA.

6 [Tonatne 00 OKMCIHUTEIEHO-BOCCTAHOBHUTENBHBIX PEAKIHX, IMpoIeccax OIlK-1.1
OKHCJICHHs U BocCTaHOBJIEeHUs. CTeleHb OKUCIIEHUS. OIIK-1.2

7 CocraBiieHne ypaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA. OIlK-1.1

OIIK-1.2

8 I'maponus coneit. [Ipumepsl ruaponusa coen OIIK-1.1

OIIK-1.2

9 [lonsitue pactBopa. Kiaccudukamuss pacTBOpoB IO arperaTHoMy OIlIK-1.1
COCTOSHUMIO M  cTemeHu aucrnepcHocTd. CrocoObl  BbIpaKeHUs OIIK-1.2
KOHILEHTPALlUM pPacTBOPOB: MPOIEHTHAs] KOHUEHTpalus, MOJSPHOCTD,
HOPMaJIbHOCTh, TUTP, MOJISIIBHOCTb.

10 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEAJICKTPOIUTOB: JaBICHUE OIlK-1.1
HaCBIIIEHHOT 0 NIapa, KUIeHue, 3aMep3anne. 3akoHbl Payns. AHTU(PU3BL OIIK-1.2
Ocmoc u ocMoTHueckoe AasiieHue. 3akoH Baut-I'opda. [Ipumepst
SIBJICHUN OCMOCa B IIPUPOAE

11 Teopust snexkTponuTHyYecKOW aucconranuu AppeHuyca, €€ OCHOBHbBIE OIlIK-1.1
I0JIOYKEHUS. OIIK-1.2

12 [lonsTE KHMCIIOT, OCHOBAaHMH M COJIEHW C TOYKM 3pPEHHS] TEOpUU OIlK-1.1
AJIEKTPOJIUTAYECKON AUCCONMALIHH. OIlK-1.2

13 CunbHble ¥ cinabble  MeKTpoJuThl. CTeneHb  3JIEKTPOIUTUYECKON OIlK-1.1
mucconanuu.  DakTopsl, BIHAKONIME HAa €€ BEIMYMHY: IPUPOJA OIlK-1.2
NIEKTPOJINTA, MPUPOJA PACTBOPUTEINSA, TEMIIEpaTypa, KOHIIEHTpalus,

BBEJIEHUE OJJHOMMEHHOTO HOHA.
14 Bonoponnsrii nokazarens pH. [Ikana pH. OIlK-1.1
OIlK-1.2

15 [Tonatue 00 »dyeKTpoAe U DJIEKTPOJHOM TNOTEHIMajie. YpaBHEHHE OIlK-1.1
Hepncra. CrannmapTHBIM BOJOPOIHBIN JJIEKTPOA W P HANpPSHKEHHUU OIlK-1.2
METAJIJIOB.

16 l"anpBaHnYecKuE 3IEMEHTHI, MPUHIUI UX PaOOTHI. DJIEKTPOABHKYILAS OIlK-1.1
CHJIa TAJIbBAHUYECKUX JIEMEHTOB OIIK-1.2

17 Onekrponn3. [ToTeHnman n HanpsHKEHUE Pa3I0KEHUS OIlK-1.1

OIIK-1.2

18 Koppo3sus meramios u criaBoB. OCHOBHBIE BUBI KOPPO3UHU — OIlK-1.1

XUMUYECKas U JIEKTPOXUMHUUYECKas. MeTOoIbl 3alUThl METAJUIOB U OIIK-1.2

CIJIABOB OT KOPPO3HH
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5. YYEBHO-METOAUYECKOE U HHO®POPMAIIMOHHOE OBECIIEYEHHE
YUYEBHOU JUCHUIIJIMHBI
5.1. OcHoBHas JuTEpaTypa

HaunmenoBan ABTOpBI T'on Hcnonb3yercs KonnuectBo

ue u npu IK3EMILIIPOB

MECTO U3y4CHUH
U3JIaHUS paszenoB B Ha
oubnuoreke | Kadeape

2 3 4 5 7 8

Xumus M.U. I'enbhman Cankr-IlerepOypr, Mocksa, Kpacuonap 1,2 150 2
B.II. FOctpartos «JIanp»-2008r.
Heopranuue | Eropos B.B., Canxkr-IlerepOypr, «Jlanby, 2014 1,2 10 -
CKasl 1 Bopo6se H.1
ananmutudeck | CunbBectpoBa W.I.
ast XUMHUS
Ob6mas B. B. Eropos. Cankr-IlerepOypr: Jlanp, 2018. — 192 c. 1,2 + +
XUMHUSL:
y4eOHUK
[DNeKTpOHH
Il pecypc] .
Pexum
JoCTyma:
https://e.lanb
ook.com/boo
k/102216
Xumust N.H. Cemenos, M.JI. | Cankr-IlerepOypr: Xummsaat, 2020. — 656 1,2 + +
[lepdunosa c.. mi1. — Pexxum goctymna: mo moamnucke. —
URL.: https://biblioclub.ru/index.php?page=
book&id=599172



https://e.lanbook.com/book/102216
https://e.lanbook.com/book/102216
https://e.lanbook.com/book/102216
https://biblioclub.ru/index.php?page=book&id=599172
https://biblioclub.ru/index.php?page=book&id=599172
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5.2. lonoiHATE/IbHAS JIUTEPATypa

Ne Komunyectso
o\ Haumenosanue ABTOpBI Ton Hcnonb3yercs AK3EMILISIPOB
1 MECTO npu
U3JIaHUS U3Y4YECHUU B Ha
pA3IENOB oubmnorexe kagenpe
2 3 4 5 7
1 Komnonnnas xumMus M.U. I'enbdman, CIIb.: 1,2 20 +
M.H. Kopanesnu, Jlann, 2010
B.II. FOctparos
2 Heopranuueckas xumus M. U. T'enspman, CII6.: 1,2 20 +
B.II. FOcTtparos Jlanb, 2009

5.3 IIpodeccuonaibubie 6a3bl JAHHBIX, HH(POPMALIMOHHBIE CTIPABOYHbIe cucTeMbl U UHTepHeT-pecypchl

HNuTepHer pecypcnl

1 YHuBepcurerckast OnbinoTexa oHIaiH. DIeKTpOHHO-0NOIMoTeuHast CUCTeEMa —

https://biblioclub.ru/.

2 UznarensctBo Jlanb. DnekTpoHHO-OMbIHOTEeYHas cucTeMa.— https://e.lanbook.com/.

3 Hayunas snextponHnas 6ubmmoreka eLIBRARY.RU — http://elibrary.ru.
4 llenTpanbHas OuOIMOTEKa 00pa30BaTEIbHBIX pecypcoB MunoOpHayku P®. www.edulib.ru.
5 DnexTpoHHas MHPOPMAIIMOHHAs 0Opa3oBaTebHas Cpefa MHCTUTYTA https://aunn.pd/

NudopmanuonHbie cipaBoOYHbIe CHCTEMbI H 02351 JAHHBIX

1. Xumuyeckuil Kataior: Xumuueckue pecypesl Pynera http://www.ximicat.com1

2. [Topran pyHmamMeHTaIbHOTO XMMUYECKOT0o oOpa3oBanus Poccuu http://www.chemnet.ru

3. XuMuK: caitT o xumuu g xuMukos http://www.xumuk.ru

4. Xummueckuii cepsep http://www.Himhelp.ru.
5. UnpopmanmonHas cripaBovHas cucreMa: Xumudeckuid mopran — http://chemport.ru/



https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.ximicat.com/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.himhelp.ru/
http://www.himhelp.ru/
http://chemport.ru/

LibreOffice.

5.4 IlporpammHoe o0ecnieyeHne y4eOHOro nmpouecca

26

5.5. Ilepeyenn yueOHO-MeTOAUYECKOTO O0ecTiedeH s IJIsl CAMOCTOATEIbHOM

padoThI 00yYAKO M XCS

Ne Bun T'onu
1'[\1_'[ CaMOCTOSATEIbHOMN ABTOpBI HaumenoBanue MECTO
paboThI M3IaHMS
ITocoxoBa 3epuorpan;
dI'BOY
1 [IpakTnueckue C.B. Xumust. COOpHHK 32124 BIIO
3aHATHUS MYHSKETOBa AU,
o 2014
CaMoCTOSITETBHOE
HsyHetme Koposur OO6mas xuMusi: yaeOHUK - M.:
2 Marepuaa, H.B OakanaBpuart (c rpudom YMO) Axanemns,
IMOATOTOBKA K o P P 2011
3a4eTy
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6. MaTepuajJbHO-TeXHHYeCKOe o0ecnieyeHne Y4eOHOH JUCHUTLIMHBI (MOTYJIs)

HanmenoBanue crienualIbHbBIX TOMEIEHUN U
IIOMEILEHUH /111 CAMOCTOSITEIILHOM paboThI

OcCHaIlEeHHOCTD CIIENUAIBHBIX TOMEIEHUN U
MOMEIICHUH JIJIs1 CAMOCTOSATEIBHOM paboThI

VYyebnas aymutopus Ne2-467 — II kopmyca
Aynuropus ISl TEKIIMOHHBIX, CEMUHAPCKHX,
MPAKTUYECKUX 3aHATUN U KOHCYJbTAIUH.
AymuTtopust JUIS TEKYIIEro KOHTPOJS H
IPOMEKYTOUHOM aTTeCTaIlH.

347740, PocroBckast 0061., 3epHOTrpaicKuii
parioH, r. 3epHorpan, yia. CoBeTckasi, 10M
Ne28/30.

[TnakaTHOE X035KCTBO. [IepeHOCHON KOMILJIEKT
MYJIbTUMEAUIHHOTO 000pYIOBaHUS: TTPOCKTOP
MYyJIbTUMEAUMHBIN, 9KpaH Ha TpeHore (1IN
HacTeHHbIN), HoyTOyK.

TTocagounsix mect 60.

VYyeobnas aynuropus Ne 2-470 — |l kopmyca.
Aynuropus IS JICKITMOHHBIX, CEMUHAPCKHX,
MPAKTUYECKUX 3aHSATUN U KOHCYJIbTAIUH.
JlaGoparopust OMOTEXHOJIOTUHU u
MHUKPOOHOJIOTHH.

347740, PoctoBckast 00i1., 3epHOrpajickuii
paiion, r. 3epHorpaz, yia. CoBerckas, I0M
Ne28/30.

XonoaunbHUK «CapaToBy, BBITSDKHBIC IIKA(BL,
BOJsIHASI OaHs MUPKYISAIMOHHAs, OaHs BOMISTHAS
BKKJI-M c a5n.m1.; konmboHarpeBaTens 1-2 i;
tepmocrtat TC-1/180, repmoctat XT-3/40-
1;poTtokonopumerp KOK-2; poromerp KOK-3-01,;
anekTponeds nadoparopras SNOL 8.2/1100; xum.
1ocy1a; COUpTOBKU. [IepeHOCHOM KOMITIEKT
MYJIBTUMEIUHHOTO 000pYyIOBaHUS: IPOEKTOP
MYJIbTUMEUUHBINA, YKpaH Ha TpeHOTe (WITH
HacTeHHbIi), HoyTOyK.

ITocagounsix Mmect 18.

VYuebnast aymutopust Ne 2-469 — |l kopmyca.
Aynuropus s TEKIIMOHHBIX, CEMUHAPCKHUX,
MPAKTUYECKUX 3aHITUH W KOHCYJIbTallUM.
Jlaboparopuss ~ duzuonorun,  OUOXUMHUHU
pacTeHui, XUMHUH TTOYB.

347740, PoctoBckas 00i., 3epHOrpajackuit
paiion, r. 3epHorpan, yia. CoBeTckas, JI0M
Ne28/30.

Brrtsoxabie mkadbl, Tabnuna Menaeneesa,
IUIAKATHOE XO034KUCTBO. IIepeHOCHOM KOMIUIEKT
MYJIBTHUMEAUHHOTO 000PYIOBAHUS: IPOEKTOP
MYJIBTUMEIUHHBIN, 5KpaH Ha TpeHore (Min
HacTeHHbIH), HoyTOyK.

TTocagounbix MecT 32.

Yuraabuselid 3ai. Ayauropust Ne 2-252 -1
KopIyca Juil CaMOCTOSITETIbHOM  paloTHI.
347740, PoctoBckast 00i., 3epHOrpajacKuii
paiion, r. 3epHorpan, yia. CoBeTckas, IOM
Ne28/30.

TTocagouHbBIX MeCT 5 UIST CaMOCTOSATEILHOMI
paboThl, 00BEIUHEHHBIX B JIOKATBHYIO CETh C
BBIXOJZIOM B ceTh Internet.

Cucremuslii 610k Corei3 3,06 I'riy , 2Gb,
250GbHDD — 5 mrr.

monutop Phillips 2205 5 i,

npunTep EpsonLX-1170

DJIEKTPOHHBII YHUTAJIBHBIN 3alL.
Aynutopus Ne 2-1700 — |l kopmyca s
CaMOCTOSITENIHOW ~ pabOTHI. 347740,

PocTtoBckast 0011., 3epHOTpaJCKU pailoH, T.
3epHorpan, ya. Coerckas, mom Ne28/30.

[Tocamounbix mect 10 17151 camMoOCTOSTENBHOM
paboThl, 00BETMHEHHBIX B JIOKAJTBHYIO CETh C
BBIXOJIOM B ceThb Internet.

Cucremusrii 610k C2,81°rm, 1 GB, 80 GBHDD
— 1 mr.

Cucremnsiii 610k C2,81ri, 512 Mb, 80
GBHDD - 9 mur.

MonuTop Samsung 920NW — 10 mit.
Kommyratop DIlink — 1 mir.

Ckanep EPSON — 1 mr.

Aymropust Ne 2-349a || kopryca — nmomereHie
Ui XpaHeHMs W TPOQHIAKTHIECKOTO
O0CIy)KMBaHHSI ~ y4eOHOro  0OOpYIOBAHHSL.
347740, PocroBckast 001., 3epHOTPaJICKHiA PaiioH,
r. 3epHorpay, yi. CoBerckas, oM Ne28/30.

Crenmanu3upoBaHHas MeOellb 1 000pyI0BaHUE
I8 XpaHEHHS W IPOPHIAKTHYIECKOTO
o0CITy>)KUBaHUs y4eOHOro 000pYI0BaHUS
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7. METOAUYECKHE YKA3SAHMS U151 OBYYAIOIIUXCAI ITO
OCBOEHMHIO YYEBHOU JUCHUIIVIMHBI (MO YJIS)

Bun yuebHbIX
3aHATHHN

OpFaHI/ISaHI/IH ACATCIIBHOCTH CTyCHTAa

Jlexuu

Hanucanue koHcneKkTa JEKIUN: KPaTKO, CXEMAaTUYHO, ITOCIEA0BATEIbHO
¢buKcUpoBaTh OCHOBHBIE MOJOKEHHUS, BBIBOIBI, POPMYITHPOBKU, 000OIICHUS;
IIOMEUaTh BaKHBIE MBICIIH, BBIACIATh KIOYEBBIE CI0BA, TepMUHBL. [IpoBepka
TEPMHUHOB, IOHATUHN C IIOMOILBIO SHIUKIIONEIUI, CJI0BapEil, CIPAaBOUYHUKOB.
0O0603HaunTh BONPOCHI, TEPMUHBI, MaTEpUai, KOTOPbIi BbI3bIBAET TPYIHOCTH,
MIOMETUTH U TOMBITATbCA HAUTH OTBET B peKOMEHAyeMoit nuteparype. Eciu
CaMOCTOSITENILHO HE Y/aeTcs pa3o0parbesi B MaTepuaie, He0OX0 1Mo
chopMyIIMpOBaTh BOIIPOC U 33JaTh MPENoJaBaTelto Ha KOHCYIbTAalluM, Ha
IPAKTUYECKOM 3aHATHU.

IIpaktuueckue
3aHATHS

[TpopaboTka paboueii mporpamMmmsl, yaensst 0co00e BHUMAHHE LESIM U
3a/1a4aM, CTPYKTYpPE U COJEPKaHUIO JUCHMILIMHBL. KoHCeKTHpoBaHue
UCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIUM, TOJrOTOBKA OTBETOB K
KOHTPOJIbHBIM BOIIPOCAM, IPOCMOTP PEKOMEHAyeMOi tuTeparypsl. Pemenue
pacyeTHO-NIPAKTUYECKUX 3a/IaHHI, pelIeHUE 3a]a4 110 aJITOPUTMY.

JlaGopartopHble
paboThl (110
BCEM pazjiesiaM)

MeTtoauueckue YKa3aHus 10 BBIITIOJIHECHUIO na6opaToprlx pa60T,
BbIIABACMBIC ITPEIIOAaBaTCICM

Pedepar

[Touck nurepatypsl U cocTaBicHre OuOIMorpaduu, HCIOIb30BaHKUE OT 3 110
5 Hay4YHBIX pa60T, N3JI0KCHHUEC MHCHUA aBTOPOB U CBOCTO CYXXJICHHA 110
BBIOpAaHHOMY BOIIPOCY; M3JI0KEHHUE OCHOBHBIX ACTIEKTOB IIPOOIIEMBI.
O3HaKOMUTBHCS CO CTPYKTYpoM u ohopmiieHreM pedepara.

IloaroroBka K
3a4eTy ¢
OIICHKOH

[Tpu moaroToBKE K 3a4eTy HEOOXOAMMO OPUEHTHPOBATHCS HA KOHCIIEKTHI
JEKIHH, PEKOMEHIyEMYIO JIUTEPATYPy
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