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1. HEJA U 3AJAYU JTUCHUIIJIIMNHBbI

1.1. Heau AuCIUIIHHBI

dbopMHpOBaHUE Yy CTYACHTOB IEJIOCTHOTO MPEACTaBICHUS O Mpolieccax U
SBJIICHUSIX B TMPHUPOJEC U TEXHHUKE, MOHUMAHMUS BO3MOKHOCTEH COBPEMEHHBIX
HAyYHBIX METOJIOB IMO3HAHMS MAaTEPUAIIBHOIO MUPA U OBJIAJICHUSI STUMU METOJaMU
JUISL pellieHWs 3a/a4, BO3HMUKAIOIIUMX TPU BBINOTHEHUH MPO(HEeCCHOHATBHBIX
GbyHKIUH.

[loznanme xumMuM  HeoOXomuMo it  (OPMHpPOBAHHUS  HAYYHOTO
MHUPOBO33PEHUS, PA3BUTHS JIOTUYECKOTO MBIIUICHHUS, TPO(ECCHOHATBFHOTO pOCTa
OyIyIINX CHEIUATUCTOB.

1.2. 3agauu ocBOEeHMA TUCIUTLTHHBI

- 3aJI05KUTh OCHOBBI JIJISl IOHUMAHUSI XUMUYECKUX MPOLIECCOB MPEBPALLEHUS
BEILECTB, KOTOpbIE OYIyT CIOCOOCTBOBaTh NPHHITHIO T'PAMOTHBIX, HAYyYHO
OOOCHOBaHHBIX MpPO(ECCHOHANBHBIX pPEIIEHUH B 00JACTH  CTPOUTENHbHOMN
TEXHOJOTMH, a TaKXe CHOCOOCTBOBAaTh BHEJPEHUIO NOCTWKEHUI XHUMUHU MpU
PELICHNH ATUX TPoOIIEM;

- IPUBUTH HABBIKM OCMBICIIEHHOTO PELIEHUS] KOHKPETHBIX XUMUYECKHUX 3a]1a4,
HAY4YUTh HAXOAUTh ONITUMAJIbHBIE peIIeHUs TPO(ECCUOHATIBHBIX 3a/]1a4, B TOM YHCIIE
C MCIOJIb30BAHUEM 3aKOHOB XUMHUH, XUMUUYECKHX ITPOLIECCOB U BELIECTB.

2. MECTO JJUCIHHIIJIMHBI B CTPYKTYPE OIIOII
JluciunarHa « XUMUsD OTHOCUTCS K JUCHHUILUIMHAM 0a30B0oi yacTu 0joka b1.

3. HEPEYEHD INIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS 110
JUCHUIIJIIMHE

[Tponecc M3ydeHUs MUCIMIUIMHBI « XMMHUS» HaANpaBJIeH HAa (GOPMUPOBAHUE
CIEAYIOIINX KOMIIETEHIINH:

OIIK-1 - CrocobeH pemiaTh 3afauu NpohecCuOHATBLHON JAESTENHHOCTA Ha
OCHOBE HCITOJIb30BAaHUSI TCOPETUYECKUX M MPAKTUUYECKHX OCHOB €CTECTBEHHBIX U
TEXHUYECKUX HAYK, a TAK)KE MAaTeMaTHYECKOTO anmapara

VYK-1 - Crmoco0OeH OCyHIeCTBISITh MOUCK, KPUTHYECKUN aHAIIM3 U CHHTE3
uH(pOpMaIUH, TPUMEHSITh CUCTEMHBIN MMOXO/] JIsl PEIICHUs] TIOCTABIICHHBIX 3a1a4

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiue

Komnerennus
cpopMHUPOBAHHOCTH KOMIIETEHLIMH
OIlK-1 3HATh OCHOBBI XUMHUH, CBOMCTBA XUMHUYECKUX DIIEMEHTOB
Y UX COCIMHEHUM, COCTABIIAOIINX OCHOBY CTPOUTEIIBHBIX
MaTepUaIoB

YMETH NIPUMCHSATH IMOJIYUYCHHBIC 3HAHUSA 110 XUMHUHU ITPU
HN3Y4YCHUUN JPYIrux JUCHHIIINH

BJIaJ€Tb OCHOBHBIMU 3HAHHUAMMU, IIOJTYYCHHBIMU B
JICKIITMOHHOM KYPCC XUMUU, H€06XOI[I/IMI>IMI/I JIIs1
BBIINIOJIHCHWA TCOPECTUUCCKOI'O U DKCIICPUMCHTAJILHOI'O
HCCICAOBaHUA




YK-1

3HATh U aHAJIM3UPOBATh 3a/lady, BLIACIIATH e€ 0a30BBIC
COCTaBJIAIOIINC

YMETb HAXOIUTh U KPUTUYECKHA aHAIU3UPOBATH
uHGOpMAaIIKIO, HECOOXOIUMYIO JIJIsl pEIICHHUS
ITOCTABJICHHOW 3aJ]a4M; yMETh IPaMOTHO, JIOTUYHO,
apryMEHTHPOBAaHO (OPMHUPOBATH COOCTBEHHBIC
CyXAeHHS U OlleHKH. OTan4ath (HakThl OT MHEHHI,
MHTEPIIPETALNN, OLEHOK U T.JI. B PACCYXIACHUAX APYTUX
YYaCTHUKOB JESATEIbHOCTU

BJIaACTDb M@TO,HHKOﬁ OIIPCACIICHUA 1 OICHHUBAHUA
IMPAKTHYCCKHUX HOCJ'ICI[CTBI/Iﬁ BO3MOKHBIX pGHIGHI/Iﬁ

4. OBPBEM JUCIUIIJIMHBI

OO6mas Tpy10€eMKOCTh JUCHUIUIUHBI « XUMUS» COCTABISIET S 3.€.
Pacnpenenenuie TpyJ10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
ouHas ¢gopma o0yueHust

. Bcero | Cemectpsl

Buasl yueOoHOM paboThI 4ACOB 1
AyIuTOpHBbIE 3aHATHSA (BCEro) 72 72
B Tom uncre:
Jlexnnn 36 36
JlabopaTtopusie pabotsl (JIP) 36 36
CamocTosiTesibHasi padoTa 72 72
Yacel Ha KOHTPOJIb 36 36
Buibl mpOMEKyTOUYHOM aTTECTAIMU - YK3AMEH + +
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 180 180
3a4.e]l. 5 5

5. COAEP) KAHUE JUCHUITJIMHBI (MOAYJIS)
5.1 Copnep:xkanue pa3aesioB JUCHUINIMHBI M paclpeejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH

Ne JIab. Bcero
HanmenoBanue TemMsl Copepxanue paszaena Jlekng CPC ’
n/m 3aH. qac
1 | BBenenue B o01mIyto u OCHOBHBIE 3aKOHBI XUMUH.
HEOPTaHHYIECKYIO CtpoeHre aToMa U TIepUOInYeCKast
XHMHIO. cucrema JI.11. Menpaeneena.
. 6 6 12 24
Xummdeckas cBsa3b. CBOMCTBa
XUMHUYCECKUX DJIEMEHTOB M HX
COCTUHEHU.
2 Hanpasnennoctsb Xumuyeckas TepMOJUHAMUKA.
XHUMUYCCKHX XuMudeckas KWHETHKA M KaTaau3. 6 6 12 24
ITPOIIECCOB. XUMUYECKOE PAaBHOBECHE.




3 PacTtBOpBI KonnuratuBHbie cBOMCTBA

3IIEKTPOJIUTOB U pPacTBOpOB.
reTepOreHHBIC Teopus 3MeKTPOINTHYECKOH
AUCIICPCHBIC CUCTCMbI Jucconuanuu. PasHoBecus B

pacTBOpax EKTPOJIUTOB.
I'ereporennsie qucnepcHule
CUCTEMBI U IOBEPXHOCTHBIE

SIBJICHUSL.
4 | DnexTpoxuMHUYECKHe XuMHu4ueckasi akTUBHOCTb
MPOLIECCHI. MeTaJuioB. ['anpBaHUYECKUI
AIIEMEHT. DJIEKTPOJIU3. 6 6 12 24
Koppo3us u 3amura metamioB U
CILIaBOB.
5 | OcHoBbl opranuueckoil | Heoprannueckue u opraHudeckue
XUMUHU U MOJIMMEDBI.
BBICOKOMOJIEKYJISIPHBIX ’ 6 6 12 24
COETUHEHUN
6 |Teopernueckue OCHOBBI KauecTBeHHBI XUMUUYECKUIT
AHAJIMTUYECKOM XUMHUH. aHanu3. KonuyecTBeHHbIN

XUMHYecKni aHann3. dusuko-
XUMHUYCCKUE MCTOAbI aHaJIn3a.

Hroro| 36 36 72 144

5.2 IlepeueHb 1a060paTOPHBIX padoT

1. AToMHO-MoOJIeKyIsipHOE yueHne. OCHOBHBIE 3aKOHbI XHUMUHU.

2. OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COECTUHEHHM.

3. CtpoeHue BellecTBa.

4. OCHOBBI XUMUYECKOU TEPMOJUHAMUKU. TEPMOXUMHUS.

5. Xumurueckasi KHHETUKA. XHUMUYECKOE€ PaBHOBECHE.

6. OOmme CBOWCTBa PacTBOPOB M PaBHOBECHS B BOJHBIX PacTBOpPAxX
AJIIEKTPOJIUTOB.

7. I'eTeporeHHbIe AUCIIEPCHBIE CUCTEMBI.

8. DIEKTPOXUMHUYECKHUE TTPOIIECCHI.

9. CRoiicTBa OpraHUYECKUX BEIIECTB U BHICOKOMOJICKYJISIPHBIX COCIMHEHUN
(mosMMepoB).

10. KauecTBeHHBIN U KOJWYECTBEHHBIN XUMUYECKUM aHATH3.

6. IPUMEPHASI TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBUM ¢ y4eOHBIM IUJITAaHOM OCBOCHHE JHUCIMIUIMHBI HE
MpeayCMaTPUBAET BBHITIOJHEHNE KYpPCOBOTO MpoeKTa (paOOThl) WM KOHTPOJIBHOU
padoTHL.




7. OHEHOYHBIE MATEPHAJIBI J1JIA ITPOBEAEHUSA

IMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIIUXCS IO
JAUCHUIIJIMHE
7.1. Onucanue noka3areJeil 1 KpUTEPHEB OLIEHUBAHNS KOMIIETEHIMI HA
Pa3JMYHBIX dTanax ux GopMupPOBaHHS, ONMCAHNE KA OLeHNBAHUS
7.1.1 ITan Tekymero KOHTPOJIA
Pe3ynbraThl TEKyIIero KOHTPOJS 3HAHUN W MEKCECCHOHHOW aTTECTAIUU
OLIEHUBAIOTCS T10 CIEAYIOLIEH crucTeMe:
«aTTeCTOBAHY;
«HE aTTeCTOBAH.

PesyabTaThl 00yuyenus,

Kowmme- XaPAKTEPH3YIOIHE Kpurepuu AtrecroBaH | He arTecToBan
TeHUHs copmMupoBaHHOCTH OlLleHUBAHMS
KOMIIeTEHIIUHN
OIIK-1 3HAaTh OCHOBHI XMMUH, CBOWcTBa|AKTUBHasI paboTa | Bemmonnenue | Hepbimonnenue
XUMHYECKHX 2JIEMEHTOB U X  |Ha JJa0OpaTOPHBIX [paboT B CPOK,| pabdoT B CPOK,
COEIMHEHUH, COCTABIAIOIINX  |3aHATHUSAX U MPEAYCMOTpE | MPEYCMOTPEHH
OCHOBY CTPOMUTEIBHBIX 3aura HHBIW B Bl B pabounx
MaTepHuaoB 1a00paTOPHBIX pabounx nporpammax
paboT B CpOK. nporpammax
YMETh IPUMEHSATH MOTy4YeHHbIe |Pemenue Brinonnenue | HeBbinosinenue
3HaHMS 110 XUMUU IpU CTaH/IapTHBIX paboT B CpoK,| paboT B CPOK,
W3YYEHUHU JAPYTUX JACHUIUIMH |IPAKTHYECKUX IIPEyCMOTPE | IPETYCMOTPEHH
3a1a4 HHBII B BIif B pabounx
pabounx IIporpaMMax
IIporpaMMax
BJIa/IETh OCHOBHBIMM 3HaHUAMM, |Pemenue Bremonnenue | HebinosnHenue
MOJIyYEHHBIMU B JIEKIIMOHHOM  |[IPUKJIaJHbIX paboT B CpoK,| pabdoT B CPOK,
Kypce XMMHH, HEOOXOIMMBIMH  (3a/1a4 B IIPEyCMOTPE | IPETYCMOTPEHH
JUIS BBIITOJIHEHUSA KOHKPETHOU HHBIA B Il B pabounx
TEOPETUYECKOI0 U IIpEeIMETHOU pabounx IIporpaMMax
AKCIEPUMEHTAIBLHOTO oOnactu IporpaMmax
VICCJIEJOBAHMUSI
YK-1 3HATh W aHAJIM3UPOBATh 3a/1auy, |AKTUBHas padboTa | Bemmonnenue | Hepbinmonnenue
BBIJICTIATH €€ Oa30BbIC Ha JJabOpaTOPHBIX [paboT B cpok,| pabdoOT B CPOK,
COCTaBJISIOLINE 3aHSITUSIX U MPEeyCMOTpE | TPEyCMOTPEHH
3aluTa HHBINA B BIif B pabounx
1a00paTOPHBIX pabounx porpaMmmax
paboT B CpOK. IIpOrpaMMax
YMETb HaxOJUTh U KpUTHUecKku |Pemenue Bremonnenue | HeBbinosnneHnue
aHAIM3UPOBATh UHPOPMAIINIO, |CTAaHAAPTHBIX paboT B CpoK,| paboT B CPOK,
HEOOXOUMYIO JJISl PEIICHUsT  [[IPaKTHYECKUX IIPEyCMOTPE | IPELYCMOTPEHH
MOCTaBJICHHOM 3a/1aud; YMETh |3a1a4 HHBLINA B Bl B pabounx
IrPaMOTHO, JIOTUYHO, pabounx IIporpaMmax
apryMEHTHUPOBAHO porpammax

dbopMupoBaTh COOCTBEHHBIE
CyXJIeHus 1 olleHKH. OTIn4aTh
(bakThl OT MHEHHUH, OIICHOK U
T.JI. B PaCCYKIEHHSIX APYTHX
YYaCTHHUKOB JEATEIbHOCTH




BJIAJIETh METOTUKOMN Pemmenne Brimonuenue | HeBrimonHenue

OIpE/EIICHUS U OLIEHUBaHUs MIPUKJIaHBIX paboT B CpoK,| pabdoT B CPOK,

IIPAKTUYECKUX IIOCIECACTBUNA  [3a/1a4 B IIPEyCMOTPE | IPELYyCMOTPEHH

BO3MOYKHBIX pELICHUI KOHKPETHOU HHBII B BIl B pab0O4nx
IIPEIMETHOU pabouunx IIPOrpaMMax
o0acTu IporpamMmax

7.1.2 ITan npoMe:KyTOYHOT0 KOHTPOJISI 3HAHUI

Pe3ynbTathl MpOMeXyTOYHOTO KOHTPOJISl 3HAHHM OlleHHBatoTcs B 1 cemecTpe
11 ouHOU (popMbl oOydeHus, 1 cemectpe s 3a04HOM (GOPMBI OOyUECHHS IIO
YeThIPeXO0aIJIbHON CUCTEME:

COTIUIHOY;

«XOPOIIIOY;

«YZOBJICTBOPUTEIHHOY;

«HEYIOBJICTBOPUTEIILHOY.

Kommne-

PesyabTaThl 00yueHus,

XapakTepu3yloiue Kpurepun
Tenmus ubgpM“p[:mayHHI:c“ OHEHHBEI:HI/IH OTJIHYHO Xopowmo Yaosa. Heynos.
KOMIIeTEHU MU
OIIK-1 3HATh OCHOBEI XxuMuH, |Tect Brimonnenu | Beimonnenue | Beimonnenue | B Tecte Menee
CBOMCTBA XUMUYECKUX eTectraHa | Tecta Ha 80- | Tecta Ha 70- 70%
3JIEMEHTOB U UX 90- 100% 90% 80% IIPaBUIBHBIX
COCIUHCHUM, OTBETOB
COCTaBJISIOIIHNX
OCHOBY CTPOMTEIHHBIX
MaTepHajoB
YMETb NPUMEHSTh Pemienne 3anaumn IIponemonct | ITponemoncTp 3amgauu He
MOJIyYE€HHBIC 3HAHUS |CTAaHAAPTHBIX | pEIIeHbI B p UpoBaH | IPOBAH BEPHBII penIeHbl
0 XHUMUH TIPH MPaKTHIECKU IIOJIHOM BEPHBINA X0 | X0 peIIeHUs B
W3YYCHUH JAPYTUX X 3aj1a4 o0BeME U penreHus OOJIBIINHCTBE
JIACLUILINH MONYYCHBl | BCEX, HO HE 3a7a4
BEPHEIC MOJTyYCH
OTBETHI BEPHBIH
OTBET BO BCEX
3a7a4ax
BJaJIETh OCHOBHBIMHU  |Perenne 3agaun IIponemoncr | [Iponemonctp 3agaun He
3HAHUSIMH, MPUKIIATHBIX | peIIeHbl B p UpoBaH | IPOBAH BEPHBII penIeHbl
MOJTyY€HHBIMH B 3a7a4 B TTOJTHOM BEPHBIN X0 | X0 pEeIICHNUs B
JIEKIIMOHHOM Kypce KOHKPETHOU o0beMe 1 pelIeHus OOJIBIIINHCTBE
XUMMH, MpeIMETHOW | TOJydeHBl | BceX, HO HE 3a7a4
HEOOXOUMBIMH 11 |oGsacTh BEpHbIE [I0JIy4EH
BBITTOJTHEHHUS OTBETHI BEPHBII
TEOPETUYECKOI0 U OTBET BO BCEX
9KCIIEPUMEHTAIILHOTO 3a7a4ax
HCCIIe JOBAHUS
VK-1 3HATh U Tect Brmonnenu | Bemmonnenve | Bremmonnenune | B Tecte Menee
aHaIIU3UPOBATh e Tecta Ha | Tecta Ha 80- | TecTa Ha 70- 70%
3aJ1auy, BBIIENATD €€ 90- 100% 90% 80% MIPaBUIBHBIX
0a3oBbIC OTBETOB
COCTaBJISIOIINE
YMETb HaXOAUTh U Pemenue 3agaun IIponemoncr | [Iponemonctp 3agauu He
KPUTHUYECKHI CTaHAAPTHBIX | peEIIeHbI B p MpOBaH | UPOBAH BEPHBIH peneHbI
aHATM3UPOBATh MIPAKTHIECKH TTOJTHOM BEpHBIN X0 | X0 pEeIICHHUs B
WHPOPMAITHIO, X 3a7a4 obbeMe u penIeHus OOJIBIIMHCTBE
HEOOXOTUMYIO TSI MOJIy4eHbl | BCEX, HO HE 3a7a4
penIeHus BEpHbBIE MOJTY4CH
MMOCTAaBJICHHOM 3a1a4H; OTBETHI BEpPHBIN
YMETb IPaMOTHO, OTBET BO BCEX
JIOTMYHO, 3a7a4ax

apryMEHTHPOBAHO




(hopmupoBath
COOCTBEHHBIE
CY)XIEHHS U OLICHKH.
OTimaate GaxkTH OT
MHCHUH,
HUHTEPIIPETALNM,
OLICHOK M T.n. B
PacCyKICHUSX IPYrHX

YYaCTHUKOB
JIEATEJIbHOCTH
BJIAJIETh METOAUKON  |Pemenue 3amaun | Ilpogemonct | IIpomemoHCTp 3amauu He
OmnpeneNeHus u NPUKJIAJHBIX | pElIeHBI B p UpOBaH | MpoBaH BEpHBII peLeHbI
OLICHUBAHMS 3a/1a4 B TIOJTHOM BEPHBIN XO[ | X0/ pelIeHus B
MPAaKTHYECKUX KOHKPETHOM obbeme u peleHus OOJIBIIIMHCTBE
MOCJIEeICTBUI MpeAMETHON | ToJiydeHsl | BceX, HO HE 3a1a4
BO3MOXHBIX PEIICHUN [00IacTu BEpHBIE MOJIy4eH
OTBETHI BEPHBII
OTBET BO BCEX
3a1ayax
7.2 le/IMeprIﬁ NnepeucHb OICHOYHBIX Cpeacrs (TI/II[OBBIe

KOHTPOJIbHBbIE 3aJaHUSl WJIM MHbIE MAaTepHaJIbl, HEOOXOAUMBbIE IJIsl OLEHKU
3HAHUI, YMEeHUI, HABBIKOB H (MJIH) ONBITA 1€ATEJILHOCTH)
7.2.1 IlpumepHbIii NepevyeHb 3a1aHUI 1JI51 MOATOTOBKH K TeCTHPOBAHUIO
OIIK-1 - Cnocoben pewamsv 3a0aqu npogeccuoHarbHol 0eamelbHOCmU Ha
OCHO8€ UCNOIb308AHUS MEOPEeMUIECKUX U NPAKMULECKUX OCHO8 eCMeCmEeHHbIX U
MEXHUYeCKUX HayK, a MmaKice Mamemamuyecko2o annapama

1. lns pacTBOpeHUs B cossiHOM kuciote 280 r okcuaa Kajablids HEOOX0AUMO
T COJITHOW KUCIOTBI
1) o 730r; 2) o 365r; 3) o 73r; 4) o 36)5r.

2. Jlna TOBBIIEHWS TeMIEpaTypsl KuieHus pactBopa Ha 1,04 °C,
HEO0OXO0AMMO, 4YTOOBI KOHIIEHTpAlMs pPAaCTBOPEHHOTO B HEM HEIJIEKTPOJIUTA
cocraBmsuia _ moub/kr (E H2O = 0,52 (rpan - xr)/moib)

1) o 02; 2) o 2; 3) o 1l; 4) o 0l

3. B cooTBeTcTBUY € TEpMOXUMUYECKUM ypaBHEHUEM peakiuu CHar+ 20,
— COyp + 2H0), AH = - 802 x/lx mis momyuenus 500 xJlx TemynoTsl
HEO0OXOUMO CKEYb nutpa(oB) (H.y.) METaHa.

o 1)56; o 2)28; o 3)14; o 4)42.

4. Ecnu yBenuuuTh gaBieHue B 10 pa3, ToO CKOpOCTb NMPSAMON peakuu

Hywy + Brywy«>2HBI ., pu yciioBuu ee 31eMeHTapHOCTH, YBEJIMYUTCS B pas.
ol) 50; 02) 100; 03) 20; o4) 5.

5. KoaddurueHt nepes okucauTeseM B ypaBHEHUN
HNO, + KMnO,4 + H,SO, — HNO3; + MnSO, + K,SO,4 + H,O
paBeH

01) 5 02) 7 03)2 o 4) 10.



6. 3menenue sneprun [ m60ca xumMuueckoro mpoiecca
CO, +250, - CS;  + 30,  pasHo:

o 1) -754,5 x/Ix 0 2) 754,5 xJIx

o 3) 984,5 kJIx 0 4) 480 xx

7. Ecnu oOpazenr IMHKA pacTBOpsieTcsl B cepHOM kuciote mpu 25 °C 3a 16
MUHYT, a Tipu 45 °C 3a 4 MUHYTBI, TO TEMIIEPATYPHBIN KOADPUITMESHT paBeH

ol)4 02)2 03)3 04)2,5
8. HaubGonpmryro Benuunny O/IC B CTaHIapTHBIX YCIOBUAX OYyIEeT MMETb
raJbBAHUYECKUN DJIEMEHT, COCTABICHHBIN

ol)msAguCu o2)mAluAg o3)us FeumAl o4)u3 Nium Fe.

9. Ilpu HapylIeHUH HUHKOBOTO MOKPBITHS HA JKEJIE3HOM U3/EIUU BO
BJIQYKHOM BO3/yX€ Ha KaTo/ie Oy/IeT MPOTeKaTh peaKIusl, ypaBHEHHE KOTOPOU
UMEET BUJT ...

1) O, +2H,0+4e— 40H  2) Zn°— 2e— Zn?*
3) Fe?*+2e — Fe° 4) Fe®—2e— Fe?*

10. /I BoccTaHOBIECHHS 2,3 T HATPUS TIPH ICKTPOJIU3E paciijiaBa XJIopuaa
HaATpHs NpHU cujie Toka 3A notpelyercs. ..

1) 1,344 2) 2,68 4 3)0,67 4 4)4,01 4

VK-1 - Cnocoben ocywecmeisimv HOUCK, KPUMUYECKUL AHAIU3 U CUHME3
UHopMmayuu, NPUMeHImMb CUCIMEMHBIL N00X00 015 pelleHUsi NOCMABIeHHbIX 3A0ay

1. Oxcuasl 00pasyroTcs npu

1) o pacTBOpeHUHU HEralEHON U3BECTH;
2) O TOpEHHH KeJie3a B XJIOPE;

3) © pacTBOpPEHUU XJIOpa B BOJIE;

4) ©O TOpEeHHH NPUPOJHOTO raza.

2. KBaHTOBOE UKCIO N XapaKTepU3yeT...

o 1) popmy 31€KTpOHHON OpOUTAIIH;

O 2) HEPTrHUI0 ICKTPOHHOW OpOUTAIIH;

O 3) OpUEHTAIMIO YJICKTPOHHOU OpOUTAIH;
© 4) cOOCTBEHHBIN MarHUTHBIA MOMEHT.

3. Yron Mexay cBsa3siMu B Mosiekyiie SiHs paBen ...
01)120% o 2)180%;, o 3)90°;, o 4)109°28



4. CocTosiHME paBHOBECHS XapaKTEPU3yETCs] PABEHCTBOM. ...
o 1) reMriepaTypbl NPOAYKTOB M UCXOJHBIX BEIIECTB

O 2) KOHILIEHTpaUi IPOYKTOB U UCXOAHBIX BEIIECTB

O 3) KOJIMYECTB BEUIECTB B CUCTEME

0 4) ckopocCTei, MPSIMOTO U 0OOPATHOTO MPOIIECCOB

5. Jlyig 3aIIuThl CTAIBHBIX HM3JCIHA OT KOPPO3WHM B KAuyeCTBE KaTOIHOTO
MOKPBITHS HCITOIB3YIOT
o 1)cepebpo ©2)xpom  © 3) NOHHK 0 4) MarHui.

6. Jlns monydeHus CHHTETUYECKUMX KAaydyKOB B KaueCTBE MOHOMEPOB HE
UCTIONB3YETCS

1) o dQopmanbaerun; 2) o 2-xmop-2,3 — OyTaaueH,

3) o 1,3-Oyranuen; 4) o cTupod.

7. KauecTBeHHas peakuus Ha noHbI Fe3* onucpiBaeTcs ypaBHEHHEM ...

1) o FeCl; + 3KSCN = Fe(SCN); + 3KClI

2) 0 2FeCl; + 3K,CO3 = Fez(CO;g)g + 6KCI

3) 0 2FeCl; + 3Cu(OH), = 2Fe(OH); + 3CuCl,

4) o FeCl; + 3KF = FeF; + 3KCl

8. PaBnogecue B cucreme SO3  + Cypycrans = SOz, + COpys, AH >
0 cmecTUTCsI B CTOPOHY ITPOAYKTOB PEaKIIUU

o 1) Ilpu yBenmnueHuu NpOIyKTOB PEeaKIIUU

0 2) Ilpu yBennuenuu napuraibHoro nasiexus CO

0 3) Ilpu yMeHbIIICHUN OOIIETO AaBICHUS

0 4) Ilpu ymennienun konrneHTpauu SOs3

9. KpemHMEBOI KHCIIOTE COOTBETCTBYET (hopmyia
1) (0] H3PO4 2) (0) H2CO3 3) (0] HN03 4) (0) HgSiOg

10. dopmyrna BBICIIETO OKCHIA OJIEMEHTa, OOpa3ymolero JeTydee
BoJiIopoaHoe coenqunenue HyD, umeer Bua
1) o 20, 2) o D04 3) o D0 4) o 303

7.2.2 IlpuMepHbBIii IepeyeHb 3aJaHUi VIS pellleHus] CTAHAAPTHBIX 3a/1a4

OIIK-1 - Cnocoben pewamsv 3a0auu npopheccuonanibHou 0esimeabHOCmu Ha
OCHOB€ UCNOIb30BAHUSL MEeOPEeMUYecKUx U NPaAKmuieckux 0CHO8 eCmecmeeHHbIX U
MEeXHUYECKUX HAYK, A MAKH#Ce MAmemMamuiecko2o annapama

3apaua 1. CkoJIbKO COOEPKUTCA TPAMMOB pacTBOpEHHOTrO BenlecTsa B 0,2 1
0,1 M pactBopa cynbdara kanus?

Pemenne. 0,1 M o3Hauaet pacTBop ¢ MossipHOM KoHeHTparuei Cy = 0,1
MOJIB/ 1.

C,, :L,sz%_
M, -V a



rae M — Macca pacCTBOPEHHOTO BEILIECTBA, T;
M, — MonsipHast Macca pacTBOPEHHOTO BEIIECTBA, T/ MOJIb;
V — 00BéM pacTBOpa, .
Macca pacTBOpEHHOTO BEIECTBA paBHA
m (K2SOs)=cm- V- M=0.1-0,2-174=3,48 (1)

3anaua 2. [Ipu paz6asnenun 0,1 M pacTBopa ruapokcuia 6apus B iBa pasa,
pH Oyner umeTh 3HaueHHE?

Pemenune. Eciim paz6aButs 0,1 M pactBop Ba(OH), B aBa pasa, To ero
KOHIleHTparusi crtaHeT paBHoit 0,05 wmonw/n. [lpu ycmoBum 100 %- HoU
nucconuan  (Ba(OH), — CuiIbHBIA  3JIEKTPOIMT), KOHILIEHTPALMS HOHOB
ruApokcuiia OyJer B 1Ba pasza OoJbllle KOHIIEHTpAaUUU pacTBopa, T.e. 0,1 Monb/i,
T.K. TIPY DJIEKTPOJIMTUIECKON JUCCOIUAIIH

Ba(OH), — Ba?* + 20H~
U3 OJIHOTO MOJIb TUAPOKCUIa 0OpaszyeTcs 1Ba Mosb noHOB OH™.

U3 3Hauenns noHHoro npoussenenus soasl: Ky = ¢(H*) - ¢(OH™) = 107
BBIYKCIISIEM KOHIIEHTpanuio noHoB H* u 3Hauenne pH

cC(HH=@10"):(10H=10" upH=-1g103=13.

3anaua 3. [Ipu paznoxxenun 1 mosb kapOoHaTa KaiabIus norjomaercs 178,5
kJ>x TermoTel. Kakoit 00beM raza BeIICISICTCS IIPH ITOM?
Pemenne. B cOOTBETCTBUY C ypaBHEHHEM PEAKLIUN
CaCO3 = CaO + CO2?
Mpu pa3fiokeHuu 1 MoJib KapOoHaTa KaabliUsl BbIACISIETCS | MOJIb YIJIEKHUCIOTO
rasa, 3aHUMaroIUH TIpu H.y. 00bEM 22,4 1.

3anaua 4. TemnepaTypHbIil ko3P duureHT peakuuu paseH 3. Kax
MU3MEHUTCS] CKOPOCTh XMMUYECKOM peakluu npu oxjaxaeHuu cucremsl ot SU°C 1o

30C?...

Pemenne. C cooTBercTBUE ¢ TTpaBuwiioM Bant-I'odda
— 30-50 1
l:}/ 10 =3 10 :3_22—

L, 9

1

CKOpPOCTb PEAKIIMU YMEHBIIUTHCS B 9 pas.

3agauya 5. Paccunrtate D/IC raapBaHMYECKOrO 3JIEMEHTA, COCTOSIIEIO M3

MEJIHOTO ¥ HUKEJIEBOT'O 3JIEKTPOIOB, NOTpykeHHbIX B 0,1 M pacTBOpbI MX HUTPATOB
(E°(Cu?*/Cu) = 0,34 B, E°(Ni?*/Ni) = — 0,25 B).

Pemienue.

—o.,., . 0.089 B 0,089, . B _
Eoyry  ZE0 0 + =100 <034 B+ =019 01=034 B+ 0.03-(-1) = 03LB;




o, 00859 B 0,059 , . B _
Eyey =B+ lg 0 =025 B =g 01=—0.25 B+ 003:(~1) = ~0.28 B

DIC=E wiora — E anoma = (0,31 B) — (-0,28 B) = 0,59 B

VK-1 - Cnocoben ocywecmenamv NOUCK, KPUMUYECKUU AHAIU3 U CUHME3
uHopmayuu, NPUMeHImsb CUCMEMHBIL N00X00 0] pelleHUsi NOCABIeHHbIX 3A0ay

3amaua 1. Kakas >1ekTpoHHAs KOHQHUIYPaLUs COOTBETCTBYET CYJIb(QUI-HOHY
Pemrenne. DrnexrponHas popmyia atoma cepsl 165 1572522p®3s%3p*
Cynbpua-uon S uMeeT Ha Ba >IeKTpoHa Gonbmie: 1522522pf3s23p®

3apaua 2. Kak yMeHbIINTH CTETICHD TUCCOITUAIIAN THAPOKCHA aMMOHUS ?
Pemenue.
NHsOH < NH4" + OH~

JloOaBiieHHEe MPOIYKTOB PEaKIMK: CHIIBHOM KHCIIOTHI K pactBopy CH3COOH
u cunpHOTO oOcHOBaHms kK NHsOH cMmemaer paBHOBecHe B CTOPOHY
HEJIUCCOUIMUPOBAHHBIX MOJIEKYJ, T.€. YMEHBIIAET CTENEHb JIHCCOLMAIUU.
AHAaNOTUYHO JIEUCTBYET TaKkKe J00aBIECHUE CUIBHBIX JJIEKTPOIUTOB:

CH3COONa — CH;COO™+ Na"™ mu NaOH — Na* + OH,
KOTOpbIE YBEJIMYMBAIOT KOHIEHTPALUUIO NPOJYKTOB pEAKUUA U CMEIIAIT
PaBHOBECHE BJIEBO.
OxnaxxaeHue 3aTpyAaHSET SICKTPOJUTUYECKYIO JHCCOLMAINIO, a pa3daBieHHE
YCUJIUBAET.

3amaua 3. B peakuuu Cr,0; + KNO3; + KOH — K,CrO4 + KNO, + H>,O
OKHCIIUTEIIEM ABIsETCA 7
Pemienne. Onpenennm CTENEHU OKUCICHHS BCEX DJIEMEHTOB U OJAYEPKHEM

TC€ U3 HUX, KOTOPBIC U3MCHUJIU CTCIICHb OKHNCJICHUSA
+3 2 +14+5 2 +1-2+1 +1+6 2 +1+3 -2 +1 -2

g203 + KNO3;+ KOH — KyCrO4+ KNO, + H,O
CocTaBuM DJICKTPOHHBIE YPaBHEHMS U HalIEM KOI(DPHUIIUEHTHI K
OKUCIINUTCIKO U BOCCTAHOBUTCIIHO

+3 +6
1 | 2Cr —2- (3 &) — 2Cr; mporiecc OKUCIICHHUS;
H.OK.=6 | +5 +3
3 | N +2&— N; nporecc BoccTraHOBICHHS
+3 +5

Cr— BOCCTAaHOBHUTCJIb, OKHUCIISICTCA. N — OKHUCJIUTCIIb, BOCCTAaHABJIMBACTCA.

PaccunTtaem K0>pUIMEHTLI B ypaBHEHUH PEAKIIMU
Cr,03; + 3KNO3;+ 4KOH — 2K,CrO4+ 3KNO, + 2H,0

3amaua 4. KauecTBeHHass peakiusi HAa HOH AaMMOHHUS OIKCHIBAETCS
ypaBHEHUEM?
Pemenue. NH;C1 + NaOH — NaCl + NH31+H,O



3agaua 5. [IpogykTamu, BBIIETSIOMIMMUCS HA WHEPTHBIX 3JIEKTPOAAX MpHU
AIIEKTPOJIN3€ BOJHOTO pacTBOpa OpomMuaa Meu, IBJISTIOTCS ?
Pemnenne. B BOOHOM pacTBOpe MAET MNPOLECC DIECKTPOIUTHUYECKON
JIMCCOLAALINN:
CuBr, —Cu** + 2Br.
NoHbl Mein BOCCTaHABIIMBAIOTCS HA KaTone. IHEPTHBIN aHOL HE TPUHUMAET
y4acTus B IPOIECCe Ha aHOJIE, HAa HEM OKHUCIIAETCS OpOMUI-UOH.

7.2.3 IlpumepHbIii epeyeHb 3aJaHU 115 pellieHus MPUKJIATHBIX 3a/1a4

OIIK-1 - Cnocoben pewiamsv 3a0auu npogeccuoHanrbHou 0esimeabHOCmu Ha
OCHOBEe UCNONIL30BAHUS MEOPEMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCmBeHHbIX U
MeXHU4eCcKUx HayK, a makice MamemamuiecKko2o annapama

3agava 1. Onpeaenuts pacxo 1 MUHEpaIbHOM MIacTU(UIUPYIONICH J0OaBKH
— M3BECTKOBOro TecTa (M0 Macce W 1Mo o0beMy) Ha 1 M° mecka, eciii pacxoj
nopTiaananeMenrta Ha 1 M mecka cocrasiser 200 KT, a INIOTHOCTH M3BECTKOBOTO
Tecta paBHa 1450 xr/m3,
Pewenue.
. " 3 .
Pacxon mo0aBku mo 00béMY Ha 1 M~ mecka:

79 =017-(1-0,002- I7) = 0.17- (10,002 - 200) = 0,102

Pacxop mo0aBkH 1o Macce Ha 1 M Iecka:

a=v9. pﬁl — 0.102-1450 = 147.9x= .

3agaua 2. CKoOJBKO HEOOXOAMMO PACTBOPUTH TPAaMMOB COJH TSt
npurotosienus 300 r pacTBopa ¢ MaccoBoi oei kapOoHaTa Hatpus 15 %?

Pemenwue.

MaccoBas 10J11 pacTBOPEHHOTO BEILIECTBA BhIpaXkaeTcsi GopMysion

W= L-(100 %), oonu eounuyor (uau %),

m, +m,
rac cymma: m:+ my= M pacmeopa-

_15%-3002 _ .

15%="2.100%, = m, = ..
300 100%

3apauya 3 Omnpenenutb 0o0bEM pPACTBOPA COJITHOW KHCIOTHI C MOJISIPHOM
KoHIeHTpared 0,5Momb/11, HeoOXoauMBINA 11l HeWTpanu3anuu 50 M1 pacTBopa
TUAPOKCHUIA HATPUS C MOJISIPHOM KOHIIeHTpaluen 0,2 MoJib/J.
Pemenune. B cooTBETCTBMH C 3aKOHOM SKBHBAJICHTOB
Co Hen * Vha = ¢» (NaOH) * VNaoH
0,5 Moaw/11 - Vel = 0,2 mosb/mt - 50 mut, otkyna  Vuer =20 mon.

3agaya 4. B COOTBETCTBUM C TEPMOXUMHUYECKHM YPaBHEHHUEM CKOJIBKO
HEOOXO0MMO 3aTpaTUTh KK TermnoTs! asst noimyueHust 560 r xene3a?



FEO(T) + Hz(r) = FE(T) + Hzo(r), Ar H° =23 kJ[x
Pemenne. Temnosoii »pdpexr A, H® = 23 /I, yka3aHHBIi B
TEPMOXHUMUYECKOM YPaBHEHUH, OTHOCUTCS K KOJIMYECTBY BEIIECTBA, YKA3aHHOMY B
ypaBHCHHH PEaKIMH, T.¢. K 1 Moiib  Fe(). Yncio monb xeneza v (Fe)=560r: 56

r/Mons = 10 moub, clieloBaTeNbHO, I TodydeHus 560 T jkene3a HeoOXO0IMMO
3aTpaTuTh 230 KK TEIIOTHI.

3agauya 5. Kakoii 00beM yriaekuciaoro raza He00XoIMMO OTBECTH U3 TIEUH MPH
ooxwure 1 T kansuura CaCO3 npu 800 °C u napnenun 1,4 atM. 1 kakoBa OyIeT Macca
oOpa3yromiencs n3BecTu?

Pemienue

[Tpu TepMuUECKOM pa3oKEHUU KaJbIIUTA MPOTEKAET PEAKIIHS

CaCO3z =CaO + COa.

[Tpu 3Tom u3 1 Mmoas CaCO3 nonyyaercst mo 1 moas CaO u COs.

MoudsipHble Macchbl yYaCTHUKOB PEaKILIUU:

M (CaCO3) = 40 + 12 + 16-3 = 100 r/mMomb;

M (CO2) =12 + 16-2 = 44 r/monw; M (CaO) =40 + 16 = 56 r/mO7b.

CocTaBUM MPOTIOPLIUU:

100r CaCOz — 56r CaO,

1000-56
1000r CaCO; — xr CaO, x=— o, =960 r CaO;
100r CaCOs; — 44r1COy,
1000- 44
1000r CaCOs — yr CO y=""5g ~440r CO,.

st pacuera oO6bema oOpaszoBasiierocs COz BOCHONB3yeMCsl YpPaBHEHHUEM
MenaeneeBa — Knaneipona:

VICO )_m-R-T_440-8,314 1073
* p-M  14-101325 -4

1 M.

VK-1 - Cnocoben ocywecmensimo nouck, KpUmudeckutl anaius u CUHmes
uHopmayuu, NPUMeHsImsb CUCMEMHbIL N00X00 0/ pelleHUsi NOCMABIeHHbIX 3A0ay

3anaua 1. Kak nmonsepraercst runponmsy cob FESOy ?

Pemienue. ['maponmsy mOABEPraroTCs COJH, OOpa30oBaHHBIC CIAOBIMU
KHCIIOTaMU M cllabbiMu ocHOBaHusAMH. FESO, oOpa3oBana ciiaObIM OCHOBAHHUEM U
CUJIBHOM KHMCIJIOTOM, THAPOJIIM3YETCS 110 KATUOHY

FeSO, +2HOH « Fe(OH), + H,SO,4
Fe?* + SO,2~ +2HOH < Fe(OH), +2H* + SO~
Fe?* +2HOH <« Fe(OH), +2H*
Peakuus cpensl B pacTBOpE TaHHOW coy kuciasi, pH <7.

3apaua 2. [Ipu paz6asnenun 0,5 M pacTBopa COJITHOM KUCJIOTHI B ITh Pas,
pH Oynet umeTtsh 3HaueHue?



Pemenne. Ecnu paz6aBute 0,5 M pactBop HCl B msate pa3, To ero
KOHIIeHTpalus ctaneT paBHoi 0,1 momw/m. [Ipu ycnoruu 100 %- HOM AuccoManuun
(HCl — cunpHBIA 3JIEKTPOJIMT) KOHIIGHTpAIMs HOHOB BOJOpOoJa OyAeT paBHA
KOHIIEHTpAIMu pacTBopa, T.€. 0,1 MoJb/1.

c(HD =10 Moms/mupH=—1g 107t =1,

3agaya 3. Ilpu paboTe TaTbBaHUYECKOTO OJJIEMEHTA, COCTOSIIETO W3
HUKEJIEBOIO M KaJMHEBOIO AJIEKTPOAOB, norpyxeHHbix B 0,01 M pactBopbl nx
XJIOPUIOB, KaKas peakius OyaeT MpOTeKaTh Ha KaTojie? KaKoi OHa UMEET BUJT ?

Pemenue. B 1aHHOM TalbBAHMYECKOM 3JIEMEHTE 00Jiee aKTUBHBIA METaJLT
KagMuii OyJeT aHoJ0M, U Ha HEM unéT okucnenue: Cd® — 2e” = Cd?*.

Ha Hukenesom karoae uaét soccraHoinenue:  Ni2* + 2e- = Ni°

3agaua 4. Onpeaenure B KaKOM ciiydae Py B3aMMOJCHCTBUM 00pasyercs
CPEIHSS COJTb
1) 1 moas Ca(OH), u 2 moas HCl  2) 1 moas Ba(OH), u 1 moas HCI
3) 2 moab Mg(OH), u 1 moas HCI  4) 1 moas Cu(OH); u 2 moste H,SO4

Pemrenue. YpaBHEHUS] XUMHUECKUX PEAKIIMI, HAMIMCAHHBIE B COOTBETCTBUU
C 3aJJaHHBIMH YCJIOBUSIMU, TIPUBOAT K 0OPa30BAHUIO CICAYIOIINX COJICH:
1) Ca(OH); + 2 HCI — 2H,0 + CaCl;, — cpenssist coib, XJIOPH KaTbIIHSI
2) Ba(OH), + HCI — (BaOH)CI + H,0— ocHOBHast coJib, XJIOPHI THAPOKCOOAPHS,
oOpasyeTtcsi B U30bITKE OCHOBAHUS
3) 2 Mg(OH); + HCI — B u30bITKE OCHOBaHHUs 00pa3yeTCst OCHOBHAS COJIb
4) Cu(OH); + 2 H,SO4 — 2 H,0 + Cu(HSO4), — kucaast cotb, ruapocyibhat
Meu, 00pa3yeTcsl B U30bITKE KUCIOTHI

3agaua 5. Brluuciauth Maccy Meau, BBIJICIHMBIICHCS Ha KaToAe NpH
anexTpoause xiuopuaa menu (I1), mpoBenéunoro mpu Toke 10 A B Teuenne 30 MuH.

Pemenue. CornacHo 3akonam dapanes:

m = (M» xIx t) : 96500,

r7ie M — Macca BeIIeCcTBa, OKUCICHHOTO WM BOCCTAHOBJICHHOTO Ha AJICKTPOJIE, T;
M, — MosipHasi Macca SKBHBAJICHTA BEIIECTBA, T/MOJb; | — cuia Toka. A; t — Bpems
aneKTposn3a, ¢; 96500 — uncio dapazes, Ki/moinb (A - ¢/Moib).

[ToacTaBUM YKCIIOBBIC 3HAYCHUS:

m=1[67 r/monb - 10 A - 30 - 60 c]: 96500 A - c/monp= 12,51,

rae 67 r/monb =M 5 (CuCly) = (2 M CuCl, ) =% - 134 r / Mmob.

7.2.4 IlpumepHbIii NepeYyeHb BONMPOCOB /IJIs1 MOJATOTOBKHU K 3a4eTy

He mpexycMoTpeHO y4eOHBIM TUTAaHOM

7.2.5 IlpumepHbIii NepevyeHb BONMPOCOB /Il MOATOTOBKHU K IK3aMeHY

OIIK-1 - Cnocoben pewamsv 3a0aqu npogeccuoHaibHol 0esmeibHOCmU Ha
OCHOBe UCNONIL30BAHUS MEOPEMUUECKUX U NPAKMUYECKUX OCHO8 eCMeCmMBeHHbIX U
MEeXHUYeCKUX HAYK, a MaKice MamemamuiecKkoeo annapama



1.  OcHOBHBIE 3aKOHBI ATOMHO-MOJIEKYJIIDHOM TEOpUHU: 3aKOH COXPaHEHHs
Macchl BELIECTB, 3aKOH ITIOCTOSIHCTBA COCTaBa, 3aKOH ABOraJpo U CIEICTBUE W3
HEro. 3aKOH 3KBUBAJICHTOB.

2. Ilapamerpsl ¥ (QYHKIUH COCTOSIHUSI TEPMOJMHAMUYECKON CHCTEMBI.
BHyTpeHHsis osHeprus u dHTanbnusa. CraHgapTHas »SHTaIblUsS 00pa30BaHUS
CIIO)KHOTO BemiecTBa. TemoBol 3(dekt peakuuu. 3akoH l'ecca u cnencTeue w3
HEro.

3. Xumuueckas KHHETHKAa B TOMOTEHHBIX cucrteMax. CpemHssi CKOpPOCTh
peakuuu. 3aKOH AeCTBUSA Macc. BiinsgHue TeMneparypsl Ha CKOPOCTh XUMHUYECKOM
peakuuu. DHEprus aKkTUBALMKM M aKTHBHbIE MOJeKyinbl. [IpaBuno Baut-T'odda.
CymHoCTh KaTanusa.

4. Ilpomeccel oOpatumble u HeoOpaTumble. KOHCTaHTa XHUMHUYECKOIO
pPaBHOBECUS U €€ 3HAUYECHHUE ISl XapaKTEPUCTHUKU IMOJHOTHI MPOTEKAHUS PEAKLIHUH.
VYcnoBus CMeEIIeHUsT TOMOTEHHBIX U INeTEPOreHHBIX paBHOBecHi. Mcmonb3oBaHue
npuHuuna Jle-Illarenbe B TEXHOJNOIMYECKHUX — IpoLEeccax  MPOU3BOACTBA
MHUHEPAJIBHBIX BKYLIUX U U3JIEJIMNA HA UX OCHOBE.

5. CaMonpou3BOJIBHO NPOTEKAIOLIME TMPOLECCHl. DHTPOIUS Kak Mepa
HEYIOPSIIOYEHHOCTH CUCTeMBbl. V3MeHeHue sHeprun ['mbbca kak Kpurepuid
CaMOIIPOU3BOJIBHOTO IPOTEKaHUs IPOLECCOB B HEU30JIUPOBAHHBIX CUCTEMAX.

6. KomnmuratuBable cBoiicTBa  pacTBOpoB. [loHmkeHue  Temmeparypbl
3aMEp3aHusl PACcTBOPOB M HCMOJB30BAHHUE DJTOTO SBICHHS B CTPOUTEIBHOU
IIPAKTHKE.

7.  DnekTtponuTHuecKas aucconuanus Boabl. MonHoe npousBeaenne Boasl Kw.
Bonoponusiii nokasarens pH Kak XapakTepUCTMKA AKTUBHOW PEAKLUHUH CPENBI.
Mertonsl onpenenenust pH cpeasl. I'maponus coneit. Cov TUAPOIU3YIOMIUECS MO
aHUOHY, 110 KATHOHY, HETUPOJIU3yromuecs coyd. CTerneHb 1 KOHCTaHTa TUAPOJINA3a.
BnusiHue BHEMIHUX (aKTOPOB HA CTENEHb MOJIHOTHI THAPOIIU3A.

8.  Hucnepcubie cuctemsl. Kiaccudukanust AUCIEpCHBIX CUCTEM. 30JIM, TEIH.
[IpyHIMNIManbHAs  HEYCTOWYMBOCTb  T'€TEPOr€HHBIX  JUCHEPCHBIX  CUCTEM.
Kunernueckuii ¥ MOJEKYJSIPHO-aJACOPOIIMOHHBIA  (DAaKTOp  YCTOMYMBOCTH.
CrpykTypa MHUUEIBI. ODJEKTPOKHMHETHYECKUM MMOTEHIHMAN, 3apsai] KOJUIOWIHOM
yacTulbl. lcrons3oBaHue HOMCHEPCHBIX CUCTEM B IIPAKTUKE CTPOUTEIBLHOIO
MaTEepUAIOBEICHMUS.

9.  IlpunHiun neicTBUs rajibBaHUYECKOro snemenTa. Mamepenue u pacuer DJ1C
AIIEMEHTA.

10. Koppo3us MeTamioB W yiiepOd, HAHOCHUMBI MPOTEKaHUEM KOPPO3UOHHBIX
MPOIIECCOB. XHMMHUYECKAsT KOPPO3UsI METAIUIOB. DJIEKTPOXUMHUYECKAS] KOPPO3Us
MeTaJIoB. [ [poTekanne KOppO3UOHHBIX MPOLECCOB IPU KOHTAKTE ABYX METAJUIOB U
npu paboTe KOPPO3UOHHBIX MUKPOIEMEHTOB. OCOOEHHOCTH KOPPO3UH apMaTypbl
B JKeJIe300€TOHE U BIMSHUE Ha JIOJITOBEYHOCTh MAaTEPHUAJIOB.

11. Meronbl 3alUTHl METANIOB OT KOppo3uu. BeIOOp crutaBa U KOHCTPYKIIHUU.
Hemerammueckue M MeTaJUIMYECKUE 3allUTHBIE NOKPBITHA. [IpoTrexkTopHas wu
KaToaHas 3amuTa. UHrHOUTOpHI KOPPO3HH.

12.  Dnexktponus. Ilopsaok paspsakd HOHOB Ha 3IIEKTPOAAX. DIEKTPOJIU3 C
HEAaKTUBHBIMM M aKTUBHBIMU IeKTpoaamu. IIpuMenenue anexrponnsa.



13. Xumunueckas uneHtupukanus. Anroputm uaeHtudukanuun. Knaccudukarms

METOJ0B HUACHTU(UKAIMHU. XHUMHUYECKHE U  (DU3UKO-XUMUYECKHUE METOJbI
UACHTU(UKALMY, NPUMEHSIEMbIE JUIsI U3YyYEHHUS CTPOUTENIBHBIX MAaTEpHAIOB U
U3JICIUN U3 HUX.

VK-1 - Cnocoben ocywecmensims HOUCK, KPUMUYECKUL AHATU3 U CUHME3
uHopmayuu, NPUMeHImMsb CUCMEMHBIL N00X00 0] peleHUsi NOCABIeHHbIX 3A0ay

14. Knaccel HEOPraHWMYECKUX COETMHEHUI: OKCHJIbI, KUCJIOThI, OCHOBaHUS, COJIU.
[lonyuyeHnne, CBOMCTBA, IPUMEHEHUE B CTPOUTEIBHOM ITPAKTHUKE.

15. OOmue KBaHTOBO-MEXaHUYECKHE TMPEACTaBICHUS O CTPOCHHE aToMma.
BonHoBas ¢pyHKUHS, 37€KTPOHHOE 00JIaKO, TUIIBI aTOMHBIX OpOUTaIei.

16. KBanTOBBIE yHMClIa KaK XapaKTEPHCTHUKA COCTOSHHS JJIEKTPOHOB B aToOME:
rJIaBHOE, OpOUTAIIBHOE, MArHUTHOE, CIIMHOBOE.

17. Tlpunmunsl pacnpeneieHue 3JIeKTpoHOB B artome. [lpunmun Ilaynu wu
npaBuwio ['yrnma. IlocnenoBaTenbHOCTh 3alOJHEHUS AaTOMHBIX OpOWTalel B
COOTBETCTBMM € UX 3Hepruel. IIpasmia Kiieukosckoro.

18. Ilepuomuyeckuid 3aKOH | TMepuoAndYeckass cuctema a3nemento JI.W.
MenneneeBa. CTpykTypa nepuoanyeckoi cucremsl [[.M. Menaeneesa, IpuHIMII €€
MOCTPOEHHUS B COOTBETCTBUU CO CTPOCHUEM 3JIEKTPOHHBIX 000JI0UEK.

19. Ilepmogu4HOCT,  W3MEHEHHE  CBOMCTB  JJEMEHTOB.  3aBHCHMOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX CBOWMCTB JJIEMEHTOB OT HMX IIOJOKEHUS B
MEPUOANYECKOM CHUCTEME. OHEpPrusi HMOHMU3ALMH, CPOACTBO K DJIEKTPOHY,
AIEKTPOOTPULIATENBHOCTD.

20. KBaHTOBO-MEXaHHUYECKOE OMMCAHNE XUMUYECKON CBSI3U METO/IOM BaJICHTHBIX
cxem (BC). Mexanusm o0pa3oBaHusi KOBAJICHTHOM cBsizu. CBONCTBA KOBAJIECHTHOM
CBSI3U: CUT'Ma- U MHU-CBSI3M, HAPABJICHHOCTh U SHEPrus CcBsA3U. KoBajeHTHas CBS3b
NOJIsIpHAs ¥ HenoJisipHas. IoHHas u meTtaninuyeckasi CBs3b.

21. Teopus pacTBOpOB, TepMOJIWHAMUKa pacTBOpeHUs. CrocoObl BBIpAKEHUS
KOHIICHTPALMX PaCTBOPOB.

22. CyurHOCTh JJICKTPOJIUTHYECCKOW JIUCCOIUANUUA. DJIEKTPOIUTHl CUIBHBIE U
cimabbie. CTeneHb U KOHCTAHThI JUCCOIMAIINH. DJIEKTPOIUTHIECKAS AUCCOIMAIIHS
CWIBHBIX M CIA0BIX DJIEKTPOJIMTOB: KUCJIOT M OCHOBAaHUMU; CPEIHUX, KUCIBIX H
OCHOBHBIX coJsieil. Peakunu B pacTBOpax AJIEKTPOJMTOB. Y CIOBUS MPOTEKAHMS
MPaKTUYECKU HEOOPAaTUMBIX PEaKIIMil IBOMHOTO 0OMEHa.

23. MexaHu3M BO3HUKHOBEHHS CKauka IOTEHIMaJa Ha TpaHUIEe DJICKTPOI-
pactBop. OmnpeneneHue 3JIEKTPOIHBIX IOTEHIIMAJIOB C ITOMOUIBIO JJIEKTPOAA
cpaBHEHHS. DaKTOpbI, BIHUSIOIIME HA BEJIWYHMHY DJIEKTPOJHOrO MOTEHIMANA.
Vpasuenne Hepucra. CTaHIapTHBIM W PEaTbHBIA PSAbl JIEKTPOXUMHYECKOU
AKTUBHOCTH METAJIJIOB.

24. Heoprannyeckue W opranumdeckue mnonumepsl. Kiaccudukanus, mMeTozs
nosyueHusi, Gu3NKo-xuMuueckue cBoiictBa. OcHOBHbIE npeacTtaButenu. Obnactu
UX IIPUMEHEHHS B CTPOUTEIBHOM OTPACIIH.



7.2.6. MeToaguka BBICTABJIEHHA OLEHKH TPU  TPOBEAEeHHHU
MPOMEKYTOUYHOM aTTECTAUU

OK3amen nposooumcs no Ounemam, Kaxicovlli U3 KOmMopwlX cooepircum 2
gonpoca u 3aoavy. Kaocowill npasunvhvili omeem HA 60NPOC OYeHusaemcs 2
oannamu, 3adava oyenusaemcs 6 1 oann. Maxcumanvhoe Koauwecmeo HAOPAHHBIX
bannos — 5.

1. Oyenxa «Heyoosremsopumenvnoy cmasumcs 8 ciyuae, eciu CMyOeHm
Habpan menee 1-2 banna.

2. Oyenxa «Yooenemeopumenvhoy cmagumcs 6 ciyuae, eciu CHYOeHm
Habpan 3 banna.

3. Oyenka «Xopowoy cmasumcs 6 ciyuae, eciu cmyoenm Habpan 4 6anna.

4. Oyenxa « OmauyHoy cmasumcs, eciu cmyoeHm Habpan 5 6annos.

7.2.7 I1acnopT OlleHOYHBIX MATEPHAJIOB

Konrtponupyemsie pa3aeins! (TEMb) Koz . | HaumeHoBaHMEe OLIECHOUHOTO
Ne /it KOHTPOJIUPYEMOI
JUCLIUIUIMHBI cpeacTBa
KOMIIETEHINH

1 BBenenue B o0mIyto u OIIK-1, YK-1 Tecrt, 3amuTa 1a00paTOPHBIX
HEOPraHUYECKYI0 XUMHUIO. paor, 3amuTa pedepaTa

2 Hanpasnennocts xumuueckux  |OIK-1, YK-1 Tecr, 3amuTa 1a00pPaTOPHBIX
MIPOIIECCOB. pabor, 3amura pedepara

3 PacTBOpBI 211EKTPOIUTOB U OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
TeTePOreHHBIC TUCTIEPCHBIC pabor, 3amura pedepara

CUCTEMBI

4 Onexrpoxumuueckue mpoueccsl. |OIIK-1, YK-1 Tecr, 3amuTa 1a60paTOPHBIX
pa0or, 3amuTa pedepaTa

5 OcHoBsl opranndeckoit xumun u - |OIIK-1, YK-1 Tecr, 3amuTa 1a00paTOPHBIX
BBICOKOMOJICKYJISIPHBIX COEAMHEHUN pabor, 3amura pedepara

6 Teopernueckre OCHOBBI OIIK-1, VK-1 Tecr, 3amuTa 1a00paTOPHBIX
AHATTMTUYECKON XUMUH. pabor, 3amura pedepara

7.3. MeToguyeckne MaTepuajibl, ONpeesiONNe MPOUEeAYPHI
OlLlCHUBAHUSA 3HAHMIA, YMEHNH, HABBIKOB M (WJIN) ONbITA 1€ATEJIbHOCTH

TecTupoBaHue OCYIIECTBISETCA, JUOO TIPU TOMOIIM KOMIBIOTEPHOU
CHUCTEeMbl TECTUPOBAHMS, JIMOO C HCIOJH30BAaHHWEM BBIJIAHHBIX TECT-3aJaHUN Ha
OymaxkHom Hocutene. Bpems TectupoBanus 30 MMH. 3aTeM OCYIIECTBIISIETCS
MPOBEPKA TECTa SK3aMEHATOPOM W BBICTABISAETCS OIIEHKA COTJIACHO METOIUKH
BBICTABJICHUSI OLICHKU MPU MPOBEICHUMN MTPOMEKYTOUYHOM aTTECTAIINH.

Pemienne craHgapTHBIX 3aJa4  OCYIICCTBISCTCS, JIMOO TIPU TOMOIIH
KOMITBIOTEPHOU CUCTEMBI TECTUPOBAHUS, JIMOO C MCIIOJIb30BaHNEM BBIJIJAHHBIX 33724
Ha OyMakHOM HocuTene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS
MPOBEPKA PELICHHS 3a/1a4 3K3aMEHATOPOM U BBICTABIIAETCA OLICHKA, COIJIACHO
METOJIMKH BBICTABJIEHUS OLIEHKH IIPU MPOBEAECHUHN TPOMEKYTOUYHOM aTTECTALINH.

Pemenve mnpukiagHeIX 3adad  OCYMIECTBIACTCS, JMOO TIPH TIOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHNEM BBIJAHHBIX 33144
Ha OymaxHoM Hocutene. Bpems pemenus 3agad 30 MuH. 3aTeM OCYIIECTBISETCS



IMPOBCPKa PCHICHUA 3a/la4 3K3aMCHATOPOM H BbICTABJIICTCA OILICHKA, COTJIACHO
MCTOAUKH BBICTABJICHUS OLOCHKH IIPH ITPOBCACHUU HpOMe}KYTOqHOﬁ aTTcCTaluu.

8 YYHEBHO METOAUYECKOE U UHO®OPMALIMOHHOE
OBECHHEYEHUME JUCHUIIJIMHBI)
8.1 Ilepeuenb yueOHOIi JHTepaTypbl, HEOOXOAUMOM ISl OCBOEHUSI
AUCHHUTLTHHBI
1. Koposun, H. B. O6mas xumus / H.B. Kopoun. — M.: Beicm. mik., 2008.

— 556 c.
2. I'munaka, H.JI. O6mas xumus / H.JI. 'muaka. — M.: KHOPYC, 2011. — 746

3. JlaGopaTopHbIil TpakTUKYyM 10 XuMuHu: y4ueb. nocoodue / O.P. CepryTkuna,
O.B. Apramonosa, JL.I'. bapcykoBa u ap.; moa obm. pen. O.P. CepryrkuHoi;
Boponex. roc. apx.-ctpout. yH-T. — Boponex, 2011. — 109 c.

8.2 Ilepeyenbr MHGOPMANMOHHBLIX TEXHOJOTHiH, HCNOJb3yeMbIX NPH
OCYLECTBJICHMH 00pa30BaTeJbLHOI0 Npouecca IO AUCHMILIMHE, BKJIOYAS
nepeYeHb  JIMIEH3HMOHHOI0  MPOrPaMMHOro  olecmedeHHsl, PecypcoB
MH(OPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOH ceTH «HTepHeT», COBpEeMEHHBIX
Npo¢ecCHOHANBbHBIX 0a3 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Xumnuecknii  karajor. QOOmras xumuss. CalTel W KHUTH
http://www.ximicat.com

2. Xumunyeckuil katanor. Heopranunueckass xumusi. CalThl U KHHIHU
http://www.ximicat.com

3. Xumuyeckuil katanor. Opranudeckas xumus. CailTbl U KHHIHU
http://www.ximicat.com

4, Xumuyeckuil katajor. BeicokoMmonekymnsipubie coenuHeHust. CailTol U
kHHUrH http://www.Xximicat.com

5. Chemnet - odunuasbHOE 3JEKTPOHHOE U3JaHUE XHMHYCCKOTO
dakynsTera MI'Y http://www.chem.msu.ru/rus

6. CrnpaBo4yHO-UH(DOPMAITMOHHBIN CalT 1o XUMUHA

http://www.alhimikov.net

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANUMASA 1A
OCYUECTBJIEHUA OBPA3OBATEJIBHOT'O ITPOLHECCA

Vyebno-nabopamoproe obopyoosanue

ObopynoBanue: TpUOOpBI, XUMPEAKTUBBI, XUMHYECKasi IMOCYyJa, CTEHbI,
KWMHO- W BHUACO(DWIBMBI, JUANIPOSKTOPHI, BHaeonpoekTop. OO0opynaoBaHUE:
npuOOpbl, XUMPEAKTUBBI, XUMUYecKas nocyna, xpomarorpad 111, ckanupyromuit
30HJOBBIII MHKpPOCKON, PEHTTeHOBCKUN audpakromeTp (OM3HEC-MHKYOaTOp),
yueO0HO-1a00paTOPHBIM  KOMIUIEKC «XUMHs», (QOTOMETp (POTOINEKTPUUECKUNA
K®K-3, anexrponeur SNOL, nonomep N-160, crenpl.

Texnuueckue cpedcmea 0OyyeHUs.

HoyTtOyxk, MmeauanpoekTop


http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/
http://www.ximicat.com/
http://www.chem.msu.ru/rus
http://www.alhimikov.net/

10. METOJIMYECKUE YKA3AHMSA JUISI OBYUAIOLUXCS MO
OCBOEHMIO JUCHUIIUHBI (MOLY.JIST)
I1o JAUCHHUITIINHEC «XUMUSI YUTAIOTCH JICKOUH, IMPOBOJATCA Ha60paTOpHBI€

paboThI.

OCHOBOM W3y4€HMs JUCUUIUIMHBI SIBJSIIOTCSA JIEKIUH, Ha KOTOPBIX
u3JaraloTcsi HanboJiee CyIECTBEHHBIE U TPYIHBIE BOIIPOCHI, a TAK)KE BOIPOCHI, HE
HaIlleAIIUe OTPAXKEeHUs B y4eOHOM IuTeparype.

JIaGopatopHbie pabOThI BBHIMOIHIIOTCS Ha J1a0OpaTOPHOM OOOpY/IOBAaHUU B
COOTBETCTBUH C METOJIMKAMM, TPUBEICHHBIMH B YKa3aHUSX K BBITIOJHEHHUIO padoT.

Bup yueOHbIx
N JlesaTenpHOCTh CTyIEHTA
3aHSATHN
HCKHI/IH Hamnucanne koHcekTa J'IeKI.IHﬁZ KpaTKO, CXEMAaTH4YHO, ITOCJICA0OBATCIIbHO

(uKCUpOBaTh OCHOBHBIC IIOJIOKEHHS, BBIBOABIL, (HOPMYyTUPOBKH,
00001IeHNs; TTOMEYaTh Ba)KHBIE MBICIH, BBIIETSATh KIIIOYEBBIC CIIOBA,
TepMuHbl. [IpoBepKa TEPMUHOB, MOHATHI C MOMOUIBIO SHIUKIIONEINM,
CJIOBapel, CIOPABOYHUKOB C BBIIKMCHIBAHUEM TOJIKOBAaHUM B TETPA[b.
O6o03HaueHue BOMNPOCOB, TEPMHUHOB, MarepHana, KOTOPbIE BbI3bIBAIOT
TPYJIHOCTH, IIOMCK OTBETOB B peKoMeHayemou muteparype. Ecam
CaMOCTOSITEJIbHO HE YyAaeTcs pa3o0parbcs B Marepualie, HEOOXOIUMO
copMynHpOBaTh BONPOC U 33JaTh MPENOoIaBaTell0 Ha JIEKIMU WM Ha
MIPAKTUYECKOM 3aHSTHH.

JIaGoparopHas paboTa

JlaGopatopHble ~ pa®OTBl ~ TO3BOJSIOT  HAYYUThCS  NPUMEHATH
TEOPETUYECKHE 3HAHWS, IIOJNIyYeHHbIE Ha JIEKIMH TPH PEIICHUU
KOHKPETHBIX 3agad. UYtoObl Hambosiee palMOHAIBHO M IOJHO
WCTIOJIH30BATh BCE BO3MOXXHOCTH JIAOOPATOPHBIX ISl TIOATOTOBKY K HUM
HE00X0AUMO: clieflyeT pa3o0parh JIEKIHIO MO COOTBETCTBYIOIIEH TeMe,
03HAKOMHUTCSI C COOTBETCTBYIOIIUM pa3JeioM Yy4eOHHKa, mpopaboTaTh
JIOTIOJTHUTEbHYIO JINTEpaTypy M MCTOYHHKH, pEIIUTh 3aJadd U
BBITTOJIHUTH JIPYTHE MUCbMEHHBIC 3a/IaHusl.

CaMocTosTenbHast
pabora

CaMmocrosiTenbHasi paboTa CTYAEHTOB CIOCOOCTBYET TIyOOKOMY
yCBOEHHsI y4eOHOT0 MaTepHrasa U pa3BUTHIO HABBIKOB CAMOOOPa30BaHMUSL.
CamocrosiTenbHas paboTa MpeoaraeT CIeAYIOIINe COCTABISIOIINE:

- paboTa ¢ TeKkcTaMu: y4eOHWKaMH, CIIPaBOYHHKAMU, TOTIOJTHUTEITHHON
JUTEPATypOH, a TaKXkKe MPOpadOTKa KOHCIIEKTOB JICKIHA;

- BBIIIOJTHEHUE JOMAIITHUX 3a)1aH1/1171 " pacCycCToOB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO U3YUYEHUS;

- ydactue B paboTe CTy/IeHYeCKUX HayYHbIX KOHPEPEHIUH, OTMMIIHNAL;

- IIOJITOTOBKA K MMPOMEKYTOYHOH aTTeCTaIUH.

IToaroroska k
IIPOMEKYTOUHON
aTTeCTalluU

['oToBUTBCS K MPOMEKYTOUHOM aTTECTAIIMU CIEAYET CUCTEMAaTUYECKH, B
TEeYeHHUE BCero cemectpa. IHTeHCHBHAs MOATOTOBKA I0/DKHA HAYaThCs HE
Mo3/IHEee, YeM 3a MECAL-MOJATOpa 10 MPOMEKYTOUHOW aTTECTallUH.
JlanHble TIepea PK3aMEHOM, SK3aMEHOM Tpu JAHA 3¢ (EeKTUBHEE BCETO
WCIIO0JIB30BATH JJIs1 TOBTOPEHHUS U CUCTEMATHU3allMU MaTepHaa.




