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1. HEJINX U 3AJAYN OCBOEHMUSA JUCHUIIJIMHBI (MOAYJIS)

1.1. Heabro (umejsiMd) OCBOEHHMS TUCHHUIJIMHBI «XUMUS» SBIsieTcs (OpMUpOBaHUE
00BEKTHBHOIO U IEJIOCTHOIO €CTECTBEHHOHAYYHOI'O MHPOBO33PCHHMS; YIiyOJICHHEe, pa3BUTHE U
CUCTEMAaTH3alMs XUMUYCCKHX 3HAHWH, HEOOXOJUMBIX NMPH PEIICHUU MPAKTHYCCKUX BOIPOCOB
Pa3HOr0 YPOBHS CIIOKHOCTH B XOJI€ BBIIIOJHEHUS TPO(HECCHOHATBLHBIX 33J1a4 B 00JACTH HAyIHO-
HCCIICIOBATEILCKOM, POU3BOJICTBEHHO-TEXHOJOTHICCKONW U IPOSKTHOM JEATSIIbHOCTH

1.2. 3axaum ocBOEHUA TUCHMILIUHBI (MOYJIs1):

- TOTOBHOCTh CTYJCHTOB K HCIIOJIb30BAaHHIO MOJYYCHHBIX NMPU M3YYCHUU TUCIHUILIHHBI
«XuMUs» 3HAHUW, YMEHWH, HaBBIKOB M KOMIICTCHIUH TIpU HW3yYeHHH OOIICHAYYHBIX U
CHCIUAIbHBIX JUCIMILINH, a TAKXKe JIJIs PEIICHHS MPOPECCHOHANIBHBIX 3a/1a4;

-(hopMUpOBaHHE HABBIKOB PabOTHl B XUMUYECKOW J1TaOOpaTOpHH, MPOBEACHUS HAYYHOTO
HCCJICIOBAHMSI, aHAIM3a PE3yJIbTaTOB IKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHHU3allnun CaMOCTOSTEIbLHOMI ACATCIIBHOCTH IJId PCUICHUA
IIOCTABJICHHBIX 3aJa4,

- TOTOBHOCTh CTYJEHTOB K IMOJb30BAaHHWIO MH(POPMALMOHHBIMU cucTeMamu (ydeOHas,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

2.1. YueOHas aucuumuinHa (MoayJb) « XHMHSD> BKJIKOYeHA B 00s3aTeIbHbIN NIepeYeHb
JUCLUIUIMH 00s3aTeNbHOM 4YacTH 0Opa30BaTeNbHOW NpPOrpaMMbl BHE 3aBHCHUMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuurmimHa peanus3yeTcss B COOTBETCTBUM C TPEOOBAHHUSIMU
OI'OC, OII1 BO u VII, no nanHOMY HanpaBJI€HUIO MOJATOTOBKH.

JlucuMiiuHa OCHOBBIBaeTCs Ha 0a30BbIX 3HAHMSX, MOJYYEHHBIMU CTyIEHTaMH IMpu
W3YYEHUU XUMHUH, QU3UKUA U MaTEMaTUKU B Kypce cpeHel mKoibl. [ yCBOSHUS TUCIUTIIIMHbI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (hopMyn
U CHUMBOJIOB, MHJEKCOB M KO3(Q(UIMEHTOB B XUMHUYECKHUX YpPaBHEHMAX peaklHil; UMETb
Ipe/CcTaBieHuss 00 OCHOBHBIX KJIacCax HEOPraHWYECKHX COEIMHEHMH; MOHUMATh pa3iudue
MEXIYy XUMHUYECKUMHU U (PU3MUECKUMH SIBJICHUSMH; HMETh MpPEJCTaBICHHE 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEILICHUsI TPOCTEHIINX PACUETHBIX 3a/1a4.

Pabouas mporpamMma AUCHUITIIMHBI «XUMUS» I UHBAJIUIOB U JIMIl C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMH  3/I0pOBbsl  pa3pabaTbIBaeTCsl HWHAUBUAYAJIBHO C Y4E€TOM OCOOEHHOCTEH
NCUX0(U3UUECKOTO Pa3BUTHUS, WHIUBUAYAIbHBIX BO3MOXKHOCTEH M COCTOSIHMS 3[OPOBBSI TaKUX
oOydJaronuxcs.



3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUS JUCHUILIMHBI (MOLY.JIST)

[Tpouecc u3yueHus: AMCUUIIINHBI (MOYJIs1) «XUMUS» HallpaBJICH Ha!

- opMupoBaHUE AIEMEHTOB cleAyImuX KomneTeHuil B coorsercteuu ¢ OIIOIT BO mo

HaIpaBJIECHUIO MOATOTOBKH (criennanbHOCTH) 27.03.03 «CrucTeMHBIN aHAIHM3 U yIIPABICHUEC)

a) oomenpodeccuonanpubix (OIIK): OIIK-1,2.

Taonuya 1- Dopmuposanue KomMnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOMnemeHnyuio
COBMECHIHO

Cemecmpyl, popmuposanus KomnemeHyuil OUCYUNIUHAMU

OIIK-1

1 2 314 5|6 |7 |8 |9

10

Xumus (b1.5.14)

v

Maremaruka (b1.5.12)

®usnka (b1.5.13)

v

Oxonorus (b1.b.15)

ISENAN

Teopust BeposTHOCTEN
W MaTeMaTH4ecKast
cratuctrka (b1.5.24)

Brmonnenne,
HOJATrOTOBKA K
HpoLEeype 3aLUTHI U
3aIlUTa BBIITYCKHON
KBaJTH(PHUKAITMOHHOM
pa6otsr (B3.J1.1)

OIIK-2

Xumus (b1.5.14)

Maremaruka (b1.5.12)

®usnka (b1.5.13)

ANIN
<

Teopust BeposTHOCTEN
U MaTeMaTu4eckKas
craructuka (b1.5.24)

Bremonnenne,
MOJArOTOBKA K
IIPOLEAYPE 3aILUThL U
3aIlMTa BBIITYCKHON
KBaTH(PUKAITMOHHOM

pabots! (B3.1.1)







IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMHU OCBOEHMUA OII

Koa n OueHovHbIe cpeacTBa
KO}I u HaAauMCHOBAaHUC
HAaUMCHOBAHHE HHAUKATOpA HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqem/m o AMCUUIIJIMHE Te]cymer() HpOMe)KyTO‘lHOﬁ
KOMIIETCHIIMU JOCTUKCHUSA KOHTPOJIA arTrecrTanuu
KOMIICTCHIIUH
3HATH: OCHOBHBIE BIAJETb:
TOHATHA " - uHbopMmammedt o
q)yHHaMeHTam’.HHe Ha3HAUYCHUHN W O0JIACTIX
SAKOHBL XHMMI, YMETA: NPUMCHCHUS OCHOBHBIX
) TCOPCTHICCKHC | ¢ cTeMaTH3HPOBATh M | XMMHUYECKHX BEIIECTB W
OCHOBbI vo61u1/1x aHaJIU3UpPOBATh UX COCIMHEHUN;
HOIIK-1.1. U3yuaer iaKOHOMepHOCTeH pe3yJIbTaThl - MeToJaMu 00pabOTKH
TIPOIIECCHI, POTCKAHHA . | xummuueckux pe3yIpTaToB
OIIK-1 MIPOUCXOAIINE B XUMHICCKHX — PCAKLHH, | oy repuMenToB, SKCIEpUMEHTA,
CrocoGen TEXHUYECKUX CUCTEMAX, XUMHICCKOH HaAOIIOICHUH, - HEKOTOPBIMH Bormpocsr mist
AHAJIM3MPOBATH 3aJa91 | Ha OCHOBE (PU3MUYECKUX TCPMOIMHAMHKH, HU3MEpEHUi]; SKCIEPUMEHTAILHBIMU IIUCBMEHHOIO
po(heCCHOHANLHOM 3aKOHOB U METOJIOB KHHCTHKA M KATalMU3a, | g o mmsrs pacyeTsl ¢ METOINKAMU U TEXHUKOM - 3ananmi K JK3aMeHa
ACATCIBHOCTH Ha €CTECTBEHHBIX HayK. SJICKTPOXUMHUHCCKIX HCITOJIb30BaHUEM HCCIIEIOBAHUI TCEMCHHBIM (25 bunetoB)
OCHOBE MOJIOKEHHUI, TpoLeccos, SKCTIEPMMEHTATBHBIX M | IPOTEKaHHs (PU3UKO- KORTPOIBHBIM | B 1 hockt st yeTHOTO
3aKOHOB M METOJIOB B - BOSMOKHOCTH | 11y aBOUHBIX JAHHBIX. XHMHUECKHX TPOLIECCoB, | b aboram 1o cobecenoBaHus Ha
00J1aCTH SCTECTBEHHBIX COBPCMCHHBIX  MCTOZI0B HaBbIKaMU U3MEPEHMUS pasiieam SK3aMeHe: OmIeTsl (25
HayK U MaTEMaTHKH (pu3Ko-XummecKoro OCHOBHBIX (PU3HMKO- OWIIETOB)
aHamsa. XMMHYCCKHUX ITapaMeTPOB.
3HATD: YMETbH:
HOIIK-1.2. Ucroms3yer | - TEOPETUYECKUE | - HUCIOJB30BaTh Uil | Buagers:
MaTeMaTHIeCKue OCHOBBI 0o0ImMX | pemeHuss MPHUKIAJHBIX |-METOIHMKOHN pacueTra
MOJIENH JIJIS peIICHHS 3aKOHOMEPHOCTEH 3a1a4 OCHOBHBIE |IPOCTEHUIITNX (PH3HKO-
3ama4 MIPOTEKAHUS ¢usnko- | ¢pusmgeckne U | XUMHYECKUX TPOIIECCOB C
po¢eCCHOHATBHOM XUMHYECKHIX XMIMHWYECKHE 3aKOHBI M |MIPHIMEHEHHEM
JIeSITeIbHOCTH MPOLIECCOB; TIOHSTHS,; CIIPaBOYHOMU JIUTEPATYPBHIL.




Koa n

OueHouHBIE CpeICTBA

KO)] Hu HAaUMCHOBAaHUEC
HAaUMCHOBAaHHUEC HHAUKATOpA HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqemm o JUCIUIIJINHE Te]cymer() HpOMe)KyTO‘lHOﬁ
KOMIICTCHIIM U JOCTUKCHUSA KOHTPOJIA arrecranuumn
KOMIIETCHIIUU
3HaTh: YmeTn:
Baaners:
HOIIK-2.1 - METOIbl W AITOPUTMBI | - AHAJIU3UPOBATh
- MIPaKTHUECKUMH
dopmynupyeT (DYHKIIMOHUPOBAHUS pe3ynbTaThl HABBIKAMIU
TpeboBaHUS K MPOIIECCOB, (YHKIIMOHHPOBaHUS
(hopMyIHPOBKH 33129 U
mporieccam, MPOTEKAFOIIUX B | XMUMHUKO- neneit
HCIOJIb3YEMBIM B XUMUYECKHX, TEXHOJIOTHYECKUX
. (YHKIMOHUPOBAHUS
OIIK-2 npodeccHoHaNTBHOM OHOJIOTHYECKUX, TIPOLIECCOB OCHOBE | " o-
CrocobeH JIeATEeIILHOCTH, Ha MEIUIIUHCKUX CHUCTEMax | MPHOOPETEHHBIX TeXHOTOIHICCKIX
chopMyIHpOBaThH OCHOBE 3HaHUI Ha  OCHOBE 3HaHUH | eCTECTBEHHOHAYYHBIX U CHCTOM. HX Bormpocs! mst
3a4a49n €CTECTBCHHOHAYYHbBIX €CTCCTBCHHOHAYYHBIX MaTEMaTHYECKUX > IMMCbMEHHOTO
. N aBTOMAaTHU3alMU U Baganus K
npodeccroHabHOM JUCLUIUINH JUCLIATUIAH 3HaHU JK3aMeHa
yIpaBIeHUsS MMCbMECHHBIM
JeSITeIbHOCTH Ha (25 Guneton)
N KOHTPOJIbHBIM
OCHOBE 3HAHUU YMmerh: Baagern: AGOTAM 110 Bonpocs! ni1s yctHOoro
npOQHUILHBIX  Pa3/IeioB 3nHarTh: - (dbopMyIHpoBaTh |- IPAKTUYECKUMHU P a3eaM cobeceioBaHUS Ha
MaTeMaTHYECKUX M| OMK-2.2 - mpoduibHBIE pa3leNbl | 3a1auu HaBBIKAMU P SK3aMeHe: OmIeTsl (25
€CTeCTBCHHOHAYTIHBIX Dopm Hp'l S — MaTeMaTUYECKHUX, poeCCHOHATBHOM (hopMynHpoOBaHUS 32129 OMIICTOB)
JTUCTIUTUTAH (MOJTYIEH) npopqle}écnr()) }}]IaHBHOﬁ TEXHUYCCKHX U | IEATENLHOCTH Ha OCHOBE | IPO(EeCCHOHANBHON
eATENBHOCTH Ha €CTECTBEHHOHAYTHBIX 3HAHHH NPOQHIBHEIX | IEATENBHOCTH HA OCHOBE
HCIUIUINH (MOXIYJICH); a3eioB 3HaHUH, TPOGUITLHBIX
OCHOBE COBPEMEHHBIX N (Monyxei); | pasn > poh
OCHOBHBIC 3aJ1a4d | MaTeMaTHYECKUX, pa3znenos
MaTeMaTHYECKUX N
METOJIOB npogeccHoHaTbHOMN TEXHHYECKUX U |MaTeMaTHYECKHUX,
JIeITEeIIbHOCTH. €CTEeCTBEHHOHAYYHBIX TEXHUYECKHUX U
JTUCIUIUIAH (MOyJieil). |eCTECTBEHHOHAYYHBIX
JUCHUTUIAH (MOTyIei).







4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mass TpynOEMKOCTh JUCHUIUIMHBI COCTaBisieT 4 3adyeTHbIX enuuul, 144 wyaca,

pacnpeaciCHuc 4acoB 110 BUaaM pa60T cEMECTpPaM MMPEACTABIICHO B Ta6n1/1ue 3.

Buj yueOHoi1 padoThI

Tp

TOEMKOCTEL B 4acC

Bcero
JacoB

B 1.4. mo ceMecrpam

4 cem

dopmaT U3y4YeHUs TUCIHHILINHBI

C MCIIOJIb30BAaHUEM 3JIEMEHTOB
AIIEKTPOHHOT'0 00yUeHUs

OO01mast Tpy10€MKOCTb TUCIUILIUHBI 10 Y4€OHOMY TUIaHY 144 144
1. KonrakTHas padora: 18 18
1.1. Ayaurtopnasi paboTa, B TOM 4HucJje: 12 12
3aHATHUS JeKIMOHHOTO THHa (JI) 4 4
3anaTus ceMuHapckoro tuna (I13-cemunapsl, mpakTHUeCcKHe 8 8
3aHATHUS U D)

nabopartopubie paboTsl (JIP)

1.2. BHeayauTopHasi, B TOM YHCJ€ 6 6
KypcoBas pabdota (mpoekt) (KP/KII) (koHcynbranus, 3ammuTa)

TEKYIIHA KOHTPOJIb, KOHCYJIbTAIUH 110 JUCIUATUIINHE 4 4
KOHTaKTHas paboTa Ha mpomekyTouHoM KoHTposie (KPA) 2 2
2. CamocTrosiTesabHas padora (CPC) 117 117
pedepar/acce (MMOAroTOBKA)

pacuétHo-rpadudeckas padora (PI'P) (moaroroska)

KOHTpOJIbHAsI paboTa (2 KOHTPOJILHBIC PabOTHI) 72 72
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)

CaMOCTOATCJIIBHOC U3YyYCHUEC PA3/ICTIOB, CaMOIIOATOTOBKA (Hpopa60TKa u

TMOBTOPCHUC JICKITUOHHOI'O MaTepHralia U MaTcpuaia y‘Ie6HI/IKOB u y‘{e6HLIX

HOCO6I/II>1, IIOAT'0OTOBKA K J'Ia60paTOpHBIM U MPAKTUYICCKUM 3aHATUAM, KOJJIOKBUYM 45 45
1 T.J.)

[ToaroroBka k sx3amMeHy (KOHTPOJIb) 9 9

10




11



4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taonuya 4 -Coodeprcanue Oucyuniunol, CMpyKmypupoeaHHoe no memam cTy1eHTOB 3204HOT0 00y4eHHUsI

Bunel yueonoi padoTsl

Ilnanupyemsle Konraxrnas
(KOHTpOJIMpYEMBbIe) e z 2 HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJIbTaThl 3 3 = e, HCII0JIb3YeMBbIX B paMKax 5 pa3padoTaHHOTO
OCBOCHHS: HauMeHOBAMHE pA3IEI0B, Tem ) E <52 QE E ?i Bun CEC AKTHUBHBIX H IMpakTnyeckoi J1eKTPOHHOI0
ko1 YK; OIIK; IIK = s = | 2 = S50 HHTEPAKTHBHBIX TMOATOTOBKH Kypca
U MHAUKATOPbI = = E E E E = ?3 oOpa3oBarejbHBIX | (TpyaoeMKocTh B | (TPYAOEMKOCTH B
JI0CTHKEHUSA g §§ = = § l§ = Te)mo.norlzlﬁl2 yacax) gacax)
KOMIIeTeH N = l% 2 E‘ 8| O =
4 CEMECTP
OIIK-1 Pasgen 1 Beenenve. OCHOBHbIE 3aKOHBI XHMHH
MOIIK-1.1 [Ipopabotka nekiuii B JICKIUS-00bSICHEHHUE C
HOIIK-1.2 Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI 01 5 yae6HOM Toco6um YACTHIHEIM
OIIK-2 XMMHUH ' [6.2.1] ctp.10-14, HpHUBJIEYEHHEM (POPMEI
MOIIK-2.1 [6.2.2] cTp.8-15 JICKYCCHH, Oecelpl
HOTIK-22 Hroro no 1 pasneny 0,1 5
Pazgen 2 Xummdeckast TEpMOMHAMHUKA
Tema 2.1 OcHOBHBIE TIOJIOKEHUS, IpopaGoTka TeKuuii B JEKIHS-00BACHEHHE C
OIlK-1 3JIEMEHThl XUMUYECKOH TEPMOIUHAMUKHI y4e6HOM TIOCOOHH HACTHHHBIM
HOIIK-1.1 ¥ TeraoBble 3QPEKTH XMMUIECKHX 0.25 6 [6.2.2] cTp.32-50, TPHBIIEICHUEM (OpMBI
I/IOl'[K2-1.2 peakmii [6.2.1] ctp.45-56 IICKyccuH, Oecembl
%EK_M Tema 2.2 OuTponus. CBs3b
HOIIK-2.2 TePMOIMHAMHUYECKHX IAPAMETPOB C [Tpopabotka nekuuii B JeKUUA-00BsACHEHHUE C
HampaBJieHue 1 paboInMu 0,25 6 y4eOHOM TIOCOOHH YaCTHYHBIM
TeMIIEpaTypaMH XUMUYECKUX ITPOLECCOB [6:2.1] c1p.45-56, MPHBACHCHHEM (OpMEI
1 ba3OBBIX TIEPEXO/IOB. [6.2.2] cTp.38-50 JIACKYCCHH, Oecepl
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Bunel yueonoi padoTsl

Ilnanupyemble Konrarrnas
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yJIbTaThl = e, HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOTO
OCBOCHHS: o E u|l B ol 3 & AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK HaumeHopaHHe pas1e;108, Tem S = g § ?i E E’ G‘ L (e HHTEPAKTHBHBIX NOAr0TOBKH Kypca
U MHAUKATOPbI E: E é L E § = ?3 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 yacax) 13 qacax)14
KOMIIETEH Uil = = S é‘ 8| O =
IIpakTnyeckoe 3ansaTHe Mo Teme Ne 2.1 IMpopaboTka MaTepuana 00BsICHEHHE C
Perrenue 3anau. 5 3 B y4eOHOM 1OcoOUu YaCTUYHBIM
[6.2.1] cTp.45-56, IIPUBJIEYCHUEM (HOPMBI
[6.2.2] cTp.32-50 JIMCKYCCHH, Gece bl
Hroro no 2 pasneny 0,5 2 15
Pasnen 3 Kuneruka XUMUYECKHX [IPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH IpopaGoTka JTeKuuii B
XUMHUYECKOW KHHETHUKH. 3aKOH JIEHCTBUS 0.25 5 y4eOHOM TOCOOUH
MaccC ¥ SHeprus aKTUBALUY MpoLecca. ' [6.2.1] cTp.45-56,
MexaHHU3M U CTaAUHHOCTD PEAKIIUH. [6.2.2] eTp.51-57
OIK-1 Tema 3.2 CkopoCTh XUMHYCCKUX IIpopaboTka neKimii B JeKLUA-00BICHEHHE C
VOIK-1.1 peakumii. XMMHYECKOE PaBHOBECHE. 0.25 5 y4eOHOM IocoOHu YaCTUYHBIM
WOIK-1.2 Buustnue Temnepatypsl Ha CKOpOCTh ' [6.2.1] cTp.57-70, MPUBJICYCHUEM (HOPMBI
OIK-2 XHUMMYECKOH peakiuu [6.2.2] cTp.51-63 JUCKyCCUH, Oecebl
NOIIK-2.1 IMpopaboTtka nexnuii B JEKIHA-00BSICHEHHUE C
HOIIK-2.2 Tema 3.3 Karanutuueckue peakiu. yue6HoM nocobun HACTIHBIM
. . 0,1 3 [6.2.1] cTp.57-70, MpHUBJIEYCHUEM (HOPMBI
I'oMoreHHBII 1 TeTepOreHHbIN KaTaiu3 [6.2.2] c1p.57-59 JHCKyCCHH, Gecens!
ITpopaGoTka MaTepraia 00BsICHEHHE C
IIpakTuyeckoe 3ansaTHe Mo Teme Ne 3.1 5 5 B y4€6HOM MOCOOUH YaCTHYHBIM
Pemenwne 3amauq. [6.2.1] cTp.57-70, npuBJIeYeHHEM (HOPMBI
[6.2.2] cTp.51-59 JIMCKYCCHH, Oecepl
Hroro no 3 pasneny 0,6 2 18
OIIK-1 Pa3gen 4 PacTBopb! 2IEKTPOIIUTOB
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOECHHSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
JOCTHUKEHUSI
KOMIIeTeHI Ui

HOIIK-1.1
NOIIK-1.2
OIIK-2

HOIIK-2.1
HOIIK-2.2

Bunel yueonoi padoTsl

KonrakTHas
6 - HaumeHnoBanue Peanu3zanus HaumeHnoBanue
abora
P % g HCIO0JIb3yeMbIX B paMKax pa3padoTaHHOTO
= < o
. E u|l B ol 3 & AKTHBHbBIX U IIpakTHyeckoi DJIEKTPOHHOT 0
HaumeHnoBaHue pa3ienoB, TeM < E S| 2 S| = . Bux CPC
) 2587 s 50 HHTEPAKTUBHBIX MOArOTOBKHU Kypca
- =) S o
= g E S E| 5 & ?3 oOpa3oBarejbHbIX | (TpyaoemMkocTh B | (TPYAOEMKOCTH B
2 | = @ el 9 & .12 13 14
2 |3 § ZEl 2 TeXHO.I0T Hii 4acax) yacax)
= S o &S| O =
= =
Tema 4.1 [lucnepcHbIe CHCTEMBI. TpopaGoTka tekuuii B | JICKIHA-00BACHEHHE C
PacTBOpHI HEINEKTPOITUTOB. 3aKOHBI 0.2 5 y4e6HOM OCOOUH 1aCTHIHBIM
Paynsa. Ocmoc 1 ocMOTHYECKOE ' [6.2.1] cTp.71-88, TPHBICYCHIEM QOPMBI
Jr—— [6.2.2] c1p.67-72 IICKyccuH, Oeceabl
IMpopaboTka nexuuii B JEKIHUS-00BSICHEHHUE C
Tema 4.2 PacTBOpBI 3JIEKTPOIUTOB. y4eOHOM Toco6un JaCTUIHBIM
OCHOBHBIE XapaKTEPUCTUKHU 0,2 5 [6.2.1] cTp.71-88, MPUBJICYCHHEM (HOPMBI
SIEKTPONUTOB. Peakuus cpebl [6.2.2] c1p.67-72 JMCKYCCHH, Geceibl
Tema 4.3 [eTepOreHHOE PABHOBECHE B [IpopaboTka yekiuii B JICKIUA-00BACHEHUE C
PACTBOPAX HIEKTPOJHTOB yueOHOM rocoOuu YaCTUYHBIM
P ' 0,2 3 [6.2.1] cTp.71-88, MpHUBJIEYCHUEM (HOPMBI
aCTBOPUMOCTbH U MPOU3BEICHUE
p P a [6.2.2] cTp.78-79 JUCKYCCUH, Oecebl
PacTBOPUMOCTH.
IMpopaboTka nexuuii B JIEKIHS-00BSICHEHHUE C
. yueOHOM rocoOuu YaCTUYHBIM
Tema 4.4 'uaponus conent 0,2 3
7P [6.2.1] cTp.71-88, MpHUBJIEYCHUEM (HOPMBI
[6.2.2] cTp.81-84 JIMCKYCCHH, Oecepl
[IpopaboTka marepuana 00OBsICHEHHE C
IIpakTnueckoe 3anaTHe no teme Ne 4.1 2 5 B y4e0HOM 0cOOHn JaCTHIHBIM
Pemenue 3agay. [6.2.1] cTp.71-88, MPUBJICYCHUEM (HOPMBI
[6.2.2] ctp.67-84 JICKyCCHH, OeceIbl
Hroro no 4 pa3neny 0.8 2 21

5. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIE peakunu
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpOJIMpYEMBbIe) e ® a HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl % E o HCII0JIb3YeMBbIX B paMKax Pa3padoTaHHOTO
: = & 5 e = AKTHUBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
OCBOEHHUS:
HaumeHnoBaHue pa3ienoB, TeM 2 é s § g g = = Bux CPC
ko1 YK; OIIK; IIK o) 278785 ) HHTEPAKTUBHBIX IOAT0TOBKH Kypca
W MHIUKATOPBI E E E E E § g ?3 06Pa3OBaTeﬂbl]-g>IX (prnoeMlcolcTL B (pruoeMK(iZTl, B
= o
IOCTHKEHHUS % é" § § E § = =~ TEXHOJOTrui yacax) 3 gacax)
KOMIIeTeHIHii 5 S & & 3|0 =
[Ipopabotka nekiuii B
Tema 5.1 OkuCIUTENBHO- 05 10 y4e6HOM OCOOHH
BOCCTaHOBUTEJIbHBIE pEAKIIUU ' [6.2.2] cTp.87-98,
[6.2.1] cTp.89-95
[IpopaboTka MaTepuana 00BSICHCHHE C
IIpakTnyeckoe 3anaTHE O Teme Ne 5.1 ) B yueGHOM 110ocoOun 9aCTHYHBIM
Pemenue 3anau. [6.2.1] cTp.89-95, MPUBJICYCHHEM (HOPMBI
[6.2.2] cTp.87-98 JICKyCCUH, Oecebl
Hroro no 5 pasgeny 0,5 2 10
Pazgen 6 Onexrpoxumusi.
[IpopaboTka sekiuii B JEeKIUsA-00bICHEHUE C
y4eOHOM TOCOOHU YaCTUYHBIM
T A X 0,25 4
ewa 6 HMHTHCCIHE HCTOHHMIH Toka [6.2.2] cTp.108-116, MpHUBJIEYCHUEM (OPMBI
[6.2.1] cTp.96-110 JUCKyCCUH, Oecebl
OINK-1 Tema 6.2 DIeKTPOHBIH TOTEHIHAI. TpopaGoTka neKimii B
HOIK-1.1 Bo10pO/IHEIiT 31eKTpol. YpaBHeHHe 05 6 y4eGHOM oco6HH
I/Igglé-l.Z HepHcra. Psig HanpsKeHNH MeTaIos. ' [6.2.2] c1p.100-108,
EOHk ”1 Pa3HOBHIHOCTB 3JIEKTPOJIOB [6.2.1] ctp.96-110
HOIIK-2.2 Tema 6.3 DJIeKTPOIN3 PACIUIABOB U Hp°6pa60TKa HZKHHH B
BOJIHBIX PACTBOPOB C PACTBOPUMBIMU U 0,25 5 ?262;{]024;010121;1242
HWHEPTHBIMU JJICKTPOaAaMHU [621] CT‘p96-110
Tema 6.4 3axons! apagest. Tpopa6oTka ek B
Hamnpsoxenue pasnoxenus. Boeixon no 0.25 5 y4eOHOM TTocoOuH
TOKy. IlepeHanpsixeHue 371eKTPOAHbIX ' [6.2.2] cTp.122-128,
IPOLIECCOB [621] CTp96'110
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Bunel yueonoi padoTsl
Tlxanupyembie KonrakTHas
(KOHTpOJIMpYEMBbIe) e z 2 HanmenoBanmue Peanmnsanusi HaumeHnoBanue
pe3yabTaThl =E HCII0JIb3YeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHHS: 9 E u|l B ol 3 & AKTHBHbBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK HaumeHopaHHe pas1e;108, Tem S = g § ?i E E’ G‘ L (e HHTEPAKTHBHBIX NOAr0TOBKH Kypca
W HHIUKATOPBI E: E é £ E § = 6 o0pa3oBaTeNbHBIX | (TPYA0EMKOCTh B | (TPYAOEMKOCTH B
JIOCTHKeHUS g é" § c% 2 § l§ = Te)mo.norlz[p“ll2 yacax) 13 qacax)14
KOMIIeTeHIMii S SR E8C=
[IpopaboTka marepuana 00BsICHEHHE C
IIpakTnyeckoe 3anaTHE N0 Teme Ne 6.1 ) 5 B yueGHOM 110ocoOun 9aCTHYHBIM
Pemienue 3anau. [6.2.1] cTp.96-110, IIpUBIIeYeHNEM (POPMEI
[6.2.2] cTp.108-128 JCKycCHH, Oecepl
Hroro no 6 pazaeny 1,0 2 25
Pasnen 7 Koppo3us u 3a1uMTa MeTAJUIOB OT KOPPO3UM
[Ipopabotka nekiuii B JeKIUA-00bCHEHUE C
Tema 7.1 OcHOBHBIE BUABI KOPPO3UH. 0.25 9 y4eOHOM HocoOuu JaCTHYHEIM
THUnbI KOPPO3UOHHBIX PA3PyLMICHUN ' [6.2.1] cTp.111-116 IpHBICUYeHHEM (QOPMBI
JHACKYCCHH, Oecebl
Tema 7.2 XuMmuueckuii u ITpopaGoTka nexuuii B JeKUUs-00bACHEHHUE C
IEKTPOXUMHUYECKUH MEXaHU3MBbI Y9eOHOM nocobum HACTHHBIM
0,25 14 [6.2.2] cTp.132-150, npuBJieYeHHEeM HOPMEI
KOppO3UHU MeTalioB. MeTo bl 3alIUThI [6.2.1] c1p.111-116 JHCKyCouH, Gecens!
METaJUIOB OT KOPPO3UH
Hroro no 7 pazngeiy 0,5 23
UTOIO 3A CEMECTP 4 8 | 117
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA 11O U'TOTI'AM OCBOEHUA JUCHUITINHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUSI MM HHbIe MATEPUAJIbI, HE0OXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bompocel, uHauBUAyanbHbIE 3aJ@aHUs M 3aJladyd  MPEACTaBICHbl B METOAMYECKUX
YKa3aHUAX K MPAKTUYECKUM M JIabopaTopHBIM 3aHsaTusM [6.3.1 — 6.3.9], mpeacTaBieHHbIX B .
6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJISA YCIIEBAEMOCTH, OIIUCAHUE IIKAJ
OIlCHUBaHUsA

JIist OLIeHKY 3HaHWM, YMEHHI, HAaBBIKOB U (POPMUPOBAHUSI KOMIETCHIIMU IO JTUCIHUILINHE
MOXET TPUMEHATHCS O0AJIbHO-PETHUHIOBASI/ TPAAMUMOHHASL CHUCTEMa KOHTPOJISI U OIIEHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzo6an cucmema OYeHUBaHU:

HIkana
JK3aMeH
OIleHUBAHMS
41-50 OTtnuyHO
31-41 Xopomio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynosnerBopurensHo
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Tabnauya 6 —Kpumepuu ouenusanusn pezyibmama 00yueHus no OUCYUNIUHE U WKAIA OYCHUBAHUSA

Koan
HaNMMEHOBaHHe
KOMIIETeH I

Koa nu HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHHN

KpuTtepuu oneHuBaHus pe3yibTaTOB 00yueHUs

OreHka OreHka Orenka OreHka
«HEY/I0BJIETBOPUTEJIbHO «yAOBJIETBOPUTEIBHOY / «xopomoy / «OTJIHYHOY /
/ «He 3a4TEeHO» «3aYTEHO» «3aYTEHO» «3aYTEHO»
0-59% 60-74% 75-89% 90-100%

OT max PEUTHUHIOBOM
OLICHKU KOHTPOJIS

0T max peuTUHroBOM
OLIEHKU KOHTPOJIS

0T max peuTUHroBOM
OLICHKU KOHTPOJIA
Bnaneer ocHOBamMu Teopuun

OT max pelTUHroBoi
OILIEHKU KOHTPOJIS
OTiar4HO BJIaICET OCHOBAMH TECOPHUHU

OIIK-1. Crocoben
aHaJIM3UPOBATH
3a1a4u
npodeccHoHaIBHON
JEATEILHOCTH Ha
OCHOBE IOJIOKEHUA,
3aKOHOB U METOJIOB B
obnactu
CCTCCTBCHHBIX HayK nu
MaTeMaTUKHU

HOIIK-1.1. U3yuaer
MIPOLIECCHI, TIPOUCXOASAIINE B
TEXHHMYECKUX CHCTEMaX, Ha
OCHOBE (PM3NYECKUX 3aKOHOB
1 METOOB €CTECTBEHHBIX
HayK.

He Bnageer ocHoBamu Teopuun
(yHIaMEHTaIIbHBIX 3aKOHOB XHMHH B
001aCTH 3aKOHOMEPHOCTEH
HPOTeKaHUs (PUUKO-XUMHUYECKHX
IIPOIIECCOB; HE CIOCOOEH BBITIONHATD
OCHOBHBIC XMHUYECKHE OTEPALH;
OIIPEEIATh TEPMOJAHHAMUYECKHE
XapaKTEePUCTHKH XUMIIECKHX
peakuuii 1 paBHOBECHBIE
KOHLICHTpAI[HH BEILECTB;

HE MOXXET IIPOTHO3HPOBATh BIHSHUE
pa3nu4HBIX (HaKTOPOB HAa PAaBHOBECHE
B XUMHYECKUX PEAKLHSX;

HE MOXKET OIpeNeIIATh
HaIpaBJICHHOCTb TIpolecca B
3a/IlaHHBIX HAYaJIbHBIX YCIOBHSX; HE
BJIaJieeT HaBBIKaMU IPHUMEHEHHS
6a30BbIX 3HAHHUI [IPH PELICHUH
XUMHYECKUX 3a/1a4

YacTruuHO BIIajiceT OCHOBAMH TEOPUH
(yHIaMEHTAIBHBIX 3aKOHOB XHMHH B
obacTH 3aKOHOMEpPHOCTEH
MPOTEKAHUS (PUBMKO-XUMHYECKHX
MPOIIECCOB; YACTHYHO CIIOCOOEH
BBITIOJIHATH OCHOBHBIE XHMHYECKHE
olepalyy; ONpeensiTh
TEPMOJMHAMHIECKHE
XapaKTePUCTHKY XUMUYECKIX
peaKLuii 1 paBHOBECHBIE
KOHIICHTPAIINH BEIIECTB;

HE MOXKET IPOTHO3UPOBATDH BIIMSTHHE
Pa3IUYHBIX (PAaKTOPOB HA PABHOBECHE
B XMMHYECKHX PEaKIHAX;
MIOBEPXHOCTHO MOXKET ONPENEIISITh
HaIpaBJIEHHOCTb MPOLIECCca B
3a/IaHHBIX HAYaIbHBIX YCIOBHSX; HE
BJIajieeT HaBBIKAMU PHMEHEHHS

6a30BbIX 3HAHHII IIPU PELICHUN

XUMHUYCCKHUX 3a1a4

(yHIaMEHTAIILHBIX 3aKOHOB XHMHH B
obacTH 3aKOHOMEpPHOCTEH
HPOTEKaHUs (PUUKO-XUMHYECKHUX
TIPOLIECCOB; XOPOIIO CIIOCOOEH
BBITIOJIHATH OCHOBHBIE XHMHYECKHE
omepaluy; OnpeensiTh
TEePMOJHHAMHIECKHE
XapaKTEePUCTHKY XUMUYECKIX
peakuuii 1 paBHOBECHbIE
KOHIICHTPAIINH BEIIECTB;
XOPOIIO MOXET IIPOTHO3HPOBATh
BIIMSIHUE PA3IHYHbIX (paKTOPOB Ha
paBHOBECHE B XMMHYECKHX PEaKIUIX;

YMENO MOXET ONPENENATh
HAaIpPaBJICHHOCTb TIpolecca B
3a/IaHHBIX HAYaIBHBIX YCIOBHSX;
XOPOIIO BIaJeeT HaBbIKaMU
HPUMEHEHHs 0a30BbIX 3HAHHUH MPH

PEIICHNN XUMHYCCKUX 3a1a9

(yHIaMEHTaIBHBIX 3aKOHOB XHMHH B
obnacTn 3aKOHOMEPHOCTEH
MPOTEKAHUS (PUIHKO-XUMHYECKUX
TIPOIIECCOB; YBEPEHHO CIIOCOOEH
BBINIOJIHAT OCHOBHBIE XMMHYECKUE
OIepalyH; ONpPeesTh
TePMOINHAMHIECKHE
XapaKTEePUCTHKH XUMUUECKHX
peaKLuii ¥ paBHOBECHBIE
KOHIIEHTpPAIIUH BEIECTB;
OTJITHYHO MOXKET IPOrHO3UPOBAThH
BIIMSIHAE PAa3INYHBIX (haKTOPOB HA
paBHOBECHE B XUMHYECKHX PEaKINiX;

YCHEIIHO MOXKET ONPEeNsTh
HaIpaBJICHHOCTb MPOLecca B
3aIaHHBIX HAYaJIbHbIX YCIOBHSX;
OTJIMYHO BJIaJIeeT HaBBIKAMH
MpUMEHEHHUs 06a30BBIX 3HAHUH IIPH
pELICHNH XUMIYECKHX 3a]1a4
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTepun oneHuBaHus pe3yabTaTOB 00yYeHUsI

OreHka
«HEY0BJIETBOPHUTEJIBHO»
/ «HE 3aYTEHO
0-59%

OT max PEUTHUHIOBOMU
OILIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHTOBOM
OIICHKU KOHTPOJIS

Orenka
«xopomo» /
«3aUTCHO»
75-89%

OT max peHTHHIOBOMH
OLICHKU KOHTPOJIA

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

HOIIK-1.2. Ucnionb3yeT
MaTeMAaTHYCCKUE MOJICIH IS
peleHus 3aaa4
poeCCHOHATBHOMI
JeSITeIbHOCTU

He 3HaeT OCHOBBI XUMUYECKOM
TepMOJMHAMMKH; METO/IbI ONUCAHUsI
XHUMHUYECKHX PaBHOBECHUI B
pacTBOpax 3JIEKTPOIHTOB;
THIPOJIM32a COJIEH; OCHOBBI
XUMUYECKOH KMHETUKH;
OKHCITHTENEHO-BOCCTAHOBUTEIILHBIC
PeaKIuy; CTpOSHUE H CBOUCTBA
KOMILJIEKCHBIX COCIUHEHUI; He
yMeeT IPOBOAUTE
TEePMOANHAMUYECKUE PACUETHI,
pacyeTsl 110 OIPEAENICHHIO
CKOPOCTH PeaKliH, PaBHOBECHOI
KOHIIEHTPALlUX BEILECTBA, IIepecyeT
KOHIIGHTPAIlUH, KOHCTaHTbI
THIPOJIN3a, PACTBOPHMOCTH
TPYAHOPACTBOPHMBIX COEIHHEHHIA;
HE MOXKET COCTaBIATh U ypaBHUBATD
OKHCITHTENHEHO-BOCCTAHOBUTEIILHBIC
peaKIuy;
noa0KpaTh HEOOXOAUMBbIE
KOMIIOHEHTHI U YCJIOBHS JUTS
MIPOBEJICHHS PA3IUYHBIX TUIIOB

XUMHUECKUX peaKIuii;
TepMOJHHAMHIECKHE
XapaKTePUCTUKH XUMUUECKHX
peakiuii; He BlaieeT HaBBIKAMHU
HHTEpIIPeTaliy PaCCUUTAHHBIX
3HAYECHHH TePMOAUHAMUUECKUX
(yHKIMI 1 Ha KX OCHOBE;

HE MOXXET IPOTHO3UPOBAThH
BO3MOXKHOCTb OCYILIECTBIICHUS U
HarnpaBJIeHHUE IPOTEKAHUS
XMMHYECKHX IPOLECCOB;

HE BJIaJIeeT HaBBIKAMH IIPUMEHEHHUS
MOJTy9eHHBIX 3HAHUH Ha MPAKTHKE
IIPY QHAJIM3€ XUMUYECKUX SBICHUH 1
pELIeHUH PacYETHBIX U
9KCIIEPUMEHTAIIBHBIX 33124

YacTU4HO 3HAET OCHOBBI
XUMHYECKOH TEPMOTMHAMUKH;
METO/IbI OITMCAHUS XUMUYECKHX

paBHOBECHH B pacTBOpax

3JIEKTPOJIUTOB; THIPOJIM3a COJICH;
OCHOBBI XUMHYECKOW KHHETHKH;
OKHCJIUTENIbHO-BOCCTAHOBUTEIILHBIC
PEaKLuK; CTPOCHHE U CBOICTBA
KOMIUIEKCHBIX COCIMHCHHUIA;
YaCTHYHO YMEET MPOBOAUTH
TEPMOAMHAMHUYECKHE PACUEThI,
pacyeTsl 1o OIPEICIICHUIO
CKOPOCTH pEaKL11, PABHOBECHON
KOHIICHTPAIMU BEIIECTBA, IepecyeT
KOHLICHTPAIIMH, KOHCTAHTBI
THIPOJIN3a, PACTBOPUMOCTH
TPYAHOPACTBOPUMBIX COSITUHEHHUIA;
JIOITyCKaeT OMUOKY IIPH
COCTABJICHUU U YPAaBHUBAHUU
OKHCJIUTEIBHO-BOCCTAHOBUTEIIbHBIC
peaKIum;

¢ OMmMOKaMU TTOI0UpaeT
HEOOXOTMMBIC KOMITOHEHTBI 1

YCIIOBHS IS IPOBEACHUS
Pa3JIMYHBIX TUIIOB XUMHYECKUX
peakIuii; TepMOJMHAMHIECKUE

XapaKTePUCTHKY XUMUUECKIX
peaxIuil; YaCTUYHO BaJeeT
HaBBIKaMHU HHTEPIIPETaliH
pacCUNTAHHBIX 3HAUECHHI
TEPMOAMHAMUYECKUX (DYHKIIMH U HA
HX OCHOBE;

YaCTHYHO MOXKET TPOrHO3UPOBATH
BO3MOKHOCTb OCYILIECTBIICHUS 1
HarpapJIeHHE IPOTECKaHUs
XUMHYECKHX MPOLECCOB;
c;1a00 BiIajeeT HaBBIKaMU
MIPUMEHEHWSI TIOJTyYESHHBIX 3HAaHHUI
Ha IPaKTHKE PH aHAIH3e
XHUMHUYECKHX SIBJICHUN U PEIICHUH
PacYeTHBIX U IKCIEPUMEHTAIBHBIX
3a1a4

XOpoI11I0 3HAET OCHOBbI XUMU4ECKOMH
TEPMOJIMHAMHKH; METOJIbI ONTHCAHUS
XMMHYECKUX PaBHOBECUH B
pacTBOpax 3JIEKTPOIIUTOB;
THIPOJIH3a COJIeil; OCHOBBI
XUMHUYECKOW KMHETUKH;
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKIuy; CTpOSHNE U CBOICTBA
KOMILIEKCHBIX COEIMHEHHII;
XOPOILIO YMeEeT IIPOBOIAUTD
TePMOANHAMHYECKUE PACUETEI,
pacueTsl 10 ONpeeIeHUIO
CKOPOCTHU PEaKIUH, PaBHOBECHOIT
KOHIIEHTPallUH BEIeCTBa, IIepecyeT
KOHIIEHTPALUK, KOHCTAHTHI
THAPOJIN3a, PACTBOPUMOCTHU
TPYAHOPACTBOPHMBIX COSIMHCHUI;
JIOIYCKaeT OIIMOKHU Mpu
COCTaBJICHHU U YPaBHUBAHHU
OKHCIIUTEIEHO-BOCCTAHOBHUTEIbHEIE
peakIuy;
¢ omunOKaMu oAOupaeT
HEeoOXOANMBIC KOMITOHSHTHI U
YCIIOBUS IJIs1 TIPOBEICHUS
Pa3IHYHBIX THIIOB XMMHYECKUX
peaKuuii; TepMOMHAMHICCKUE
XapaKTepHCTUKH XUMHUYECKHX
peaxIyif; YaCTUUHO BIIaJICET
HaBBIKaMU HHTEPIIPETalUH
PacCUNTAHHBIX 3HAYCHUI
TepMoAnHaMHUYecKuX QyHKUuH 1 Ha
HX OCHOBE;

YMeJ0 MOXKET IIPOrHO3UPOBATh
BO3MOXKHOCTb OCYIIIECTBIICHUS U
HaIpaBJICHHUE IPOTEKAHMUS
XHMHYECKHX IIPOLECCOB;
XOPOIIIO BIIaJieeT HaBbIKAMU
MIPUMEHEHNSI TOJyYeHHBIX 3HAHUH Ha
MIPaKTUKE NIPU aHAIU3e XHUMHIECKHX
SIBJICHUI ¥ PeIIICHUH PACUCTHBIX U
9KCIIEPHMEHTAIIBHBIX 33124

OTJIMYHO 3HAET OCHOBBI
XMMHYECKOH TEPMOJMHAMUKHY;
METObI OITMCAHUS XUMHYECKHX

paBHOBECHI B pacTBOpax
9JIEKTPOJIMTOB; THIPOJIH3a COJICH;
OCHOBBI XUMHUYECKOW KUHETUKH;
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHBIC
PEaKLK; CTPOCHHE U CBOMCTBA
KOMIUIEKCHBIX COCIMHEHUIA;
YBEPEHHO YMEET IPOBOJIUTH
TEPMOAMHAMUYECKHE PacUEThI,
pacyeTsl 10 ONPEAEICHUIO
CKOPOCTHU pEaKLMH, PABHOBECHON
KOHIICHTPAIMU BELIECTBA, IEpeCUeT
KOHLIEHTPAIIU, KOHCTAHThI
THIPOJIN32a, PACTBOPUMOCTH
TPYIHOPACTBOPHMBIX COSTHHCHHUH;
YBEPEHHO COCTABSJIET U YPAaBHUBAET
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peakuuw;

YCIIEITHO NMO0MpaeT HeoOX0AUMbIE
KOMITOHEHTBI ¥ YCIIOBHS JUTS
IIPOBEICHHS Pa3JIMIHBIX THIIOB
XUMHUYECKHX PeaKIHii;
TEpPMOAMHAMUYECKHE
XapaKTEePHUCTHKH XUMHUIECKHX
peaxiyii; OTIMYHO BlIafeeT
HaBBIKAMU MHTEPIIPETALUI
pacCUNTaHHBIX 3HAUCHHI
TEPMOMHAMUIECKHUX (QYHKIMIT U Ha
WX OCHOBE;

YCIEITHO MOXKET ITPOrHO3HPOBATH
BO3MOKHOCTb OCYIL[ECTBIICHUS U
HarpaBJeHHe IPOTEKAHUS
XHMHYECKHX ITPOLECCOB;
OTJIMYHO BJIaJIeeT HaBbIKaMH
MIPUMEHEHUS MOTyYESHHBIX 3HAHHUH
Ha NPaKTHKE MPH aHAIN3e
XMMHYECKUX SIBICHUH U peLICHHH
pacyeTHBIX U SKCIEPUMEHTABHBIX
3a/1a4
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Koan
HaMMEHOBaHHUe
KOMIIETeHIUH

Koa n HaumeHoBaHue
HHIHKATOPA A0CTH:KEHHA
KOMIETEeHIHH

KpuTepun oneHuBaHus pe3yabTaTOB 00yYeHUsI

OreHka
«HEY0BJIETBOPHUTEJIBHO»
/ «HE 3aYTEHO
0-59%

OT max PEUTHUHIOBOMU
OILIEHKH KOHTPOJIS

Onenka
«YAOBJIETBOPUTEIBHOY /
«3aYTEHO»
60-74%

OT max PeHTHHTOBOM
OIICHKU KOHTPOJIS

Orenka
«xopomo» /
«3aUTCHO»
75-89%

OT max peHTHHIOBOMH
OLICHKU KOHTPOJIA

OreHka
«OTJIHYHO» /
«3aYTEHO»
90-100%

OT Max PeHTUHTOBOU
OIICHKU KOHTPOJIS

OIIK-2 Cnocoben
(bopMyIHpoBaTh
3a71a4u
po¢eCCHOHATBHOM
JIeATEIbHOCTH Ha
OCHOBE 3HaHUHI
POPUITEHBIX
pasenos
MaTeMaTUYECKHUX U
€CTEeCTBEHHOHAYUYHBIX
JUCIUATUTHH
(Momyneit)

HOIIK-2.1 QopmynupyeT
TpeOOBaHMSA K TIpOIEccaM,
HCTIONB3yEMBIM B
npodeccHoHaNIBEHOM
JeATeNTbHOCTH, HAa  OCHOBE
3HAHUH €CTECTBEHHOHAYYHBIX
JUCHUIIINH

He Bnaneer Teopernueckum
MaTepHAJIOM 110 TUCLUAIIIIHE
XHMUS; He 3HAaeT METO/IOB
IUIAHUPOBAHUS SKCIICPHMEHTA
METOZI0B 00pabOTKH pe3yIbTaToB
JKCIIEpHMEHTA; He BIafeeT QH3UKO-
MaTeMaTHYECKUM allIapaToM; He
yMeeT COCTaBIIATh IUIaH
MIPOBEJICHNS JKCIICPHIMEHTA U
OCYLIECTBIIATH 00paOOTKY U aHAIIU3
PEe3yJIbTaTOB IKCIEPUMEHTOB; HE
yMeeT CaMOCTOSITENILHO PelIaTh
KOHKPETHbIE 3a/[a4i U3 Pa3INYHBIX
pa3aeNnoB XHMHHU

TToBEepXHOCTHO 3HAET
TEOPETUYECKUI MaTepual, He B
[IOJIHOM 00BbEME 3HAET METO/BI

TEOPUH TIAHHPOBAHHS
9KCIIEPUMEHTA; HE B TIOJIHOM
o0beMe 3HaeT METO/Ibl aHAJIN3a U
00paboTKH pe3yNIbTaTOB
9KCIIEPHMEHTOB; HE B [IOJHOM
o0beMe BilajieeT GpU3NKo-
MaTeMaTHYECKUM allapaToM

XOopo1L0 3HAET TEOPETUUECKHH
MaTtepuall, Ho B OTIENIbHBIX
paszenax JOIyCKaeT HETOYHOCTH;
3HAeT METOJbl TEOPUU
IUIAHUPOBAHMS YKCIIEPUMEHTA;
3HAeT METO/Ibl aHAIN3a U 00pPabOTKHI
Pe3yJIbTaTOB 3KCIEPUMEHTOB, HO HE
BCErJla BEPHO UX IPUMEHSET;
BIageeT QH3UKO-MaTeMaTHIECKUM
almnapaTomM

OTIMYHO 3HAET TEOPETUYECKUH
MaTepuall; 3HaeT METO/IbI TEOPHU
[IAHUPOBAHHS JKCIIEPHMEHTA;
3HAET METO/Ibl aHAIN3a U 00pabOTKH
Pe3yJIbTaTOB KCIIEPUMEHTOB;
BiazeeT HH3UKO-MAaTeMAaTHYECKIUM
anmnapaTom

HOIIK-2.2 Dopmynupyer
3amaud  poeCCHOHATBHON
JICITEIbHOCTH ~ Ha  OCHOBE
COBPEMEHHBIX

MaAaTEMaTUYCCKUX MCTOI0B

He Biageer TeopeTnyecKuM
MaTepHalloM IO JUCLUIIINHE; He
yMeeT HOJIb30BaThCsl CIIPaBOYHOM

JIMTEPaTypoH; He BIasieeT Gu3nKo-
MaTeMaTHYeCKHM alIapaToM; He
yMeeT COCTaBIIATH IJIaHbI
MIPOBEICHHS SKCIICPHMEHTAIBHBIX
HCCIIeI0BaHU U OCYIIECTBILITh
00paboTKy U aHATH3 PE3yIbTATOB
JKCIIEPHMEHTOB; HE yMEET JIOTHIHO
U3J1araTh yCTHO U MHUCBMEHHO
pe3yabTaThl CBOEH
HCCIIE/IOBATENBCKOM PaboThI 1
paboTsI ¢ IuTEpaTypon

TToBepXxHOCTHO 3HAET
TEOPETUYECKUN MaTepual; He B
MOJITHOM 00beMe BiIajieeT (PU3UKO-
MaTeMaTHYECKHM alIapaToM; He B
MOJTHOM 00beMe 3HAET Pa3MEPHOCTH
(hyHIaMEHTAIBHBIX BEIUYHH;
CII0COOEH CaMOCTOSITENIBHO
CIUTAHUPOBATH U ITPOBECTH
11abopaTopHyo paboTy u
00paboTaTh pe3ynbTaThl
IKCIIEPUMEHTA, HO He CIOCOOEH
MIPOAHAIM3UPOBATh U CAENATh
BEIBOJIBI; HE CIIOCOOEH JOCTaTOYHO
MOJTHO MIPOBECTH aHAIN3 YIEOHOI U
TEXHAYECKOMN JIUTEPATYPHI IO
TeMaM, 33/IaHHBIM IIperoJaBaTelem;
YaCTUYHO yMEET peiaTh
KOHKPETHBIE 3a/[a4H U3 Pa3IHIHBIX
pa3enoB XMMHH, He yMeeT
JIOTHYECKH BEPHO U
apryMEHTHPOBAHO 3aLINIIATh
Pe3yIbTaThl CBOMX HCCIIEJOBAHHMIA;
JIOTHYECKH U3IIaraTh YCTHO U
MMICBMEHHO Pe3yNbTaThl CBOCH
MCCIIEIOBATENBCKOI paboThl

XOpo11I0 3HAET TEOPETUUECKHH
MaTepHall, HO B OTAEJIbHBIX
paszenax J0IycKaeT HETOYHOCTH;
Bi1ajeeT PU3UKO-MaTEMATHUECKIM
anmapaToM; CriocobeH
CaMOCTOSATENIBHO CIUIAHUPOBATh U
MIPOBECTH J1a0OPATOPHYIO PaboTy U
00paboTaTh pe3yabTaThl
9KCIEPHMEHTa, MPOaHATM3UPOBATh,
HO 3aTPY/HSACTCS C/eIaTh BBIBOIBI;
YMEET CaMOCTOSATEIIBHO PEeIaTh
KOHKpETHbIE 3a1a4H U3 Pa3INIHBIX
pa3enoB XUMHH, HO HE BCera
TIPHBOJIUT MOJTHOE PEIICHHE;
JIOITyCKaeT JIOTHIECKUe OIIMOKH B
apryMEHTalK Pe3yIbTaToB CBOMX
HCCIIEZIOBAHNH 1 TIPU TIPOPabOTKI
TEX MM MHBIX Pa3/ieNioB
JIUTEPATYPhl; YMEET U3JIaraTh yCTHO
1 ITHCBMEHHO Pe3yJIbTaThl CBOCH
HCCIIE0BATENBCKOM paboOThI U
paboTHI ¢ IUTEPATypOH 1O JAHHOU
TeMaTHKe

OTINYHO 3HAET TEOPETHUECKUH
MaTepuall; 3HaeT crocoob
MOJIyYCHHUS] XUMHYECKHX 3JIEMEHTOB
U UX XUMHIYeCKHe U pu3udecKkue
CBOWCTBA; XOPOIIIO BIIaJeeT (PU3HKO-
MaTeMaTHYECKUM allIapaToM;
CTIOCOOEH CaMOCTOSITENTBHO
CIUIAHUPOBATh U NIPOBECTH
nabopaTopHyto paboty, odpaborars
PpEe3yIIBTaThl IKCIEPUMEHTA,
NIPOBECTH aHAJIN3 U CIENaTh BEIBOT;
CIOCOOEH aHaIN3UPOBATH
JHUTEpaTypHBIE HICTOUHUKH B
Tpezienax MoNyqeHHBIX paHee
3HAHMIT; CAMOCTOSTENIBHO PElIaTh
KOHKpETHBIE 3a][a49l U3 Pa3INIHbIX
pa3nenoB XUMUH, JJOTHIECKH BEPHO
M apTYMEHTHPOBAHO 3all[HIIATh
PE3yJIBTAThI KaK CBOHMX
HCCJICIOBaHUM, TaK M HCCIICIOBAHUI
JINTEPaTyPHBIX HCTOYHUKOB
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1.YueOHas 1uTepaTypa, nevyaTHbie n3AaHus ONOJIMOTEYHOT0 (pOHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApPA Ka)XJA0ro U3 M3/IaHuM, YKa3aHHBIX HIKE HA KaXJ0ro oOydarollerocs U3 4ucia JIUI,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

6.1.1 AxmeroB H.C. OGmmiast u Heopranuueckast Xxumusi: Y4ueOHuk s By30B / H.C. AxmeToB. -
7-e u3n., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3x., crep. - M.: Beicm. mik., 2005. - 743
c.

6.1.2 I'muaka H.JI. O0mas xumus: YueOHuk s 6akamaspos / H.JI. I'munka; [Tox pen. B.A.

[TonikoBa, A.B. babkoBa. - 19-e u3z., nepepad. u gom. - M.: FOpaiir, 2013. - 901 c.; - 18-¢ uzn.,
nepepad. u gom. - M.: FOpaiit, 2012. - 898 c.; - M.: Kuopyc, 2011. - 752 c.; - 18-¢ u3sn,,
nepepad. u gor. - M.: Opaiit, 2011. - 898 c.

6.1.3 VYraii S1.A.O0mas u Heopranuveckass xumus: YueOHuk / S.A. Yrai. - 4-¢ usn.,crep. -
M: Brrcuruik., 2004. - 527 c.

6.1.4 Koposun H.B. OOmias xumus: Yueonuk / H.B. Kopoun. - 8-¢ m3m..crep. - M. :
Bricmr.mk., 2007. - 557 c.

6.2. CnipaBouHo-OubOnorpadgpuyeckas aureparypa

6.2.1. Tankun A.JL. Xumus: yue6. nocodue / A.JI. I'ankun, B.K Ocmanos // HI'TY um.
P.E. Anexceesa. — Hwxkuuit Hosropon, 2013. — 180 c.

6.2.2. Mamynesuu X.B. Xumus: yue6. mocooue / XK.B. Mamynesuu, A.J[. CamcoHoBa,
A.B. Bopucos, O.H. Kosanesa / HI'TY um. P.E. AnekceeBa. — Hiwkuuit Hosropog, 2020. — 159
c.

6.3. MeToauuecKkue YKazaHnusi, pEKOMCHAALUNUA U IPYIrue MaTepHaJibl K 3aHATUAM

B cncok «Meronudeckne yka3aHHs, PEKOMEHIAINN U JPYTUe MaTepuajbl K 3aHATHSIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TMPOBEACHHMIO JIAOOpaTOPHBIX HU
NPAaKTUYECKUX YUEOHBIX 3aHATHUH 110 TaHHON TUCHUILIMHE!

6.3.1. MeToanueckne yKka3aHusi, pa3padoTaHHbIC PeNoJaBaTeJIAMM:

6.3.1.1. Manynesuu JK.B. Benenue B kypc oOmielt xumuu. OCHOBHBIE TIOHSATHS U 3aKOHBI:
yueOHO-MeTO/I. Tocobue K 1abopaTopHbIM padoTam 1o Kypey «O01miast 1 HeopraHu4ecKast XUMUsD»
s crygaenToB HanpasiaeHud 18.03.01 «Xumuueckas texnosorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexktpoHrka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeeHHE U TEXHOJIOTHUU
MatepuanoBy Bcex (opm oOyuenms / XK.B. Mamynesuu, O.H. Kopanesa, T.B. CazontneBa //
Hwuxuuit Hosropox, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

6.3.1.2. HaymoB B.WM. DnemMeHTH XUMHUYECKOH TEpMOJMHAMHUKU B Kypce OOIIeld XUMHUU:
METO/. YKa3aHus K JJaOOpaTOpPHBIM M TMPAKTHMYECKUM 3aHATHAM IO Kypcy OOLIeH XUMHUU JUIs
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CTYICHTOB XHUMHUYECKHX M HEXUMHYECKHUX CIELUaIbHOCTEH [IHEBHBIX, BEUYEPHUX U 3a0YHBIX
daxynsreroB / B.M. Haymos, XK.B. Manynesuy, I'.A. [lannuesa, T.B. CazontseBa / H. HoBropon,
HI'TY um. P.E. AnekceeBa. 2010. —49 c.
6.3.1.3. bopucosa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKLUii:
METOJMYECKUE YKa3aHUs IS MPOBEJACHUSI KOHTPOJIbHBIX pa0OT M KOJJIOKBUYMOB I10 KypCy o011eit
XUMHUH JJIs CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIEeIHUAIbHOCTEH IHEBHBIX, BEUEPHUX U
3a0uHbIX (opm o0yuenus / I'.H.bopucora, A.B. bopucos, KO.B. barranosa, B.K. OcmanoB //
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.
6.3.1.4. barranoBa HO.B. CkopocTh XMUMHYECKMX pEaKIUi. XHUMHYECKOE pPABHOBECHE:
METOJ. yKa3aHWsl IS TPOBEACHUS JAOOPATOPHBIX 3aHATUH MO Kypcy OOmeH XUMUU IS
CTYJICHTOB XUMHYECKUX M HEXUMHUYECKUX CHEIHAIBHOCTEH IHEBHBIX, BEUEPHUX M 3a0UHBIX
¢axynsrero / FO.B. Barranosa, I'.H. bopucosa, A.B. bopucos, 2K.B. Mamynesuu, B.K. Ocmanos
/ H. Hosropoa, HI'TY um. P.E. Anekceera. 2009. — 37 c.
6.3.1.5. CamconoBa A.Jl. PacTBOPBHI AJIEKTPOJIUTOB: y4eOHO-METO/I. MOCOOHUE K MPAKTUICCKUM
u naboparopHbIM pabotaMm. NHauBUAyanbHbIE 3a/1aHUs 10 Kypcy OOIIell XUMHUM JIJIsl CTYJEHTOB
HEXMMHMYECKUX CIeUUaIbHOCTEH [HEBHBIX, BEUEPHUX U 3a04HbIX (opm oOyuenus / A.Jl.
CamconoBa, I'.H. bopucora, A.JI. I'ankun, A.B. bopucos // Huwxkuuiit Hosropoa, HI'TY um. P.E.
Anexceena. 2020. - 33 c.
6.3.1.6. CamconoBa A./l. OKHUCIUTEIbBHO-BOCCTAHOBUTEJIBHBIE PEAKIMHU: METOJUYECKUE
yKa3aHus K J1a0OpaTOPHBIM M MPAKTUYECKUM 3aHATHIM IO Kypcy OOIIel XUMHH JJi CTYACHTOB
XUMHUYECKHX U HEXMMHUYECKHUX CIEIUAITBHOCTSH THEBHBIX, BEUSPHUX U 3a09HBIX (opM 0OydeHHUs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceesa.
2012.36.c.
6.3.1.7. bopucoB A.B. KoHTpoisibHBIE 3aJaHUs IO TEME PACTBOPBI: METOJA. YKa3aHWs s
MPOBEJCHUS TEKYLIEro KOHTPOJIS IO Kypcy oOmed XMMHM W HEOPraHMYeCKON XHUMHUU IJis
CTYJCHTOB XUMHUYECKUX U HEXUMUYECKUX CIEHUATbHOCTEH JHEBHBIX, BEUSPHUX U 320YHBIX (POpM
oOyuenus / A.B. bopucos, A./l. Camconosa, I'""H. bopucosa / H.Hosropoa, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.
6.3.1.8. Komanesa O.H. Dnexktpoxumus: METOIUYECKHE YKa3aHHUd K JaOOpaTOPHBIM U
MPAKTUYECKUM 3aHSTHUSM TI0 KypCy OOIel XUMHUU JIJISl CTYJICHTOB XUMUYECKUX M HEXUMHUCCKUX
CIEIMAIbHOCTeH ITHEBHBIX, BeUEpHUX M 3a04HbIX (opm obOyuenus / O.H. Komanera, FO.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hosropon. HI'TY um. P.E. Anekceesa. 2012.
S52c.

6.3.1.9. Haymor B.M. Koppo3us u 3amura METaJUIOB OT KOppO3uu: MeTo. yKa3aHus K
7a00paTOpPHBIM M TNPAKTHYECKUM 3aHATHAM 10 Kypcy oOmeid xumuu / B.M.Haymos,
K.B.Manynesuu, FO.B.barranosa // H.Hosropon. HI'TY um. P.E. Anekceena. 2011. - 42 c.

6.3.2 Memoouueckue ykazanusa, pazpadomanuvie HI'TY

6.3.2.1. Meronuueckue peKOMEHAALMU MO0 OpPraHU3alMKu ayAuTOpHON paboThl. [IpUHSATHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokon Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.

6.3.2.2 Meroandyeckue pEKOMEHJAIMM TIO0  OpraHM3alid W IUITAHUPOBAHHIO
CaMOCTOSITEIbHOW PabOThl CTYAEHTOB M0 JuciurminHe. [IpuHATBI Y4eOHO-METOAMYECKUM

coetom HI'TY um. P.E. AnekceeBa, mporokon Ne 2 or 22 ampens 2013 r. DieKTpOHHBII
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anpec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

6.3.2.3. YuebHoe nocobue «IIpoBenenue 3aHsATUI ¢ TPUMEHEHUEM UHTEPAKTUBHBIX (OpM
u MerongoB oOydenus», EpmakoBa T.WM., HWeamkun E.I'., 2013 1. DJeKTpOHHBIH
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUITJINHBI

VYueOHbII mpouecc MO JUCHMIUIMHE  O0OeCreYeH HEOOXOAMMBIM  KOMIUIEKTOM
JIMIIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIICUCHHsI, B TOM YHCIIE
OTEUYECTBEHHOTO MPOMU3BOJICTBA (COCTAaB IO JUCUUIUIMHE ompeneneH B Hactosmer PIIJ u
MO/IJIC)KUT OOHOBJICHUIO IMPU HEOOXOIUMOCTH ).

7.1. Ilepeyenr pecypcoB HH(GOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHONH  CeTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

[lepedyens mporpaMMHBIX TPOTYKTOB, UCIIOJIB3YEMBIX TP MPOBEICHUN PA3IUYHBIX BUIOB
3aHATUN MO TUCIUIUIMHE (OTKPBITHIM JOCTY):

1.  Koncynsrantllntoc [Dnexkrponssiii pecypc]|: CnpaBouHas mpaBoBasi cuctema. - Pexum
noctymna: http://www.consultant.ru/.
2. Hayunass  osnektponHas  OuOmmoreka  E-LIBRARY.ru. - Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3.  DnekrponHas OubamoreyHas cucreMa [T0BOHKCKOTO rocy/1apcTBEHHOTO YHHUBEPCUTETA
cepBuca [ DneKTpoHHbIH pecypce]. — Pexxum nocrymna:http://elib.tolgas.ru./ - 3ari. ¢ skpana.

4.  DnekTpoHHO-OMONMHMOTEYHas cucTeMa Znanium.com [DJIEKTPOHHBIA pecypc]. - Pexum
nocryna:http://znanium.com/. — 3aru. ¢ ’kpaHa.

5. OtkpsiToe 0Opa3oBaHue [ DICKTPOHHBIH pecypc]. - Pexxum mpocryma: https://openedu.ru/.
- 3arz ¢ 9KpaHa.

6.  Polpred.com. O63op CMU. Ilonnomexcmosas, mHoeoompaciesas 6asa oaunvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazwt Oanubix Bcepoccuiickoeo uncmumyma HayyHoOU U MeXHU4ecKou uHgopmayuu
(BUHUTH PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Pearcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8.  Yuusepcumemcxaa ungopmayuonnas cucmema Poccus [Dnekmpounnwvui pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb NMPOrpaMMHOIO odecneYeHHUs] 1 MH(OPMALHOHHBIX CIHPABOYHBIX
cucTemM

Taoauya 7 - Ilepeuens 31eKmpoHHbIX OUOIUOMEUHBIX CUCEM

Ne HaumenoBanune ObC Ccblika, Mo KOTopoii
ocymecrasercs agocryn Kk IbC

1 KOHCYJIBTaHT CTy/IeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/
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Taonuya 8 - Ilepeuens npocpammnozo obecneyenus

IIporpaMmMHoOe o6ecnieuenne, HCMOJIb3yeMoe B
YHHBEPCHTETE HA T0TOBOPHON OCHOBE

IIporpammHoe obecnieyeHue
CBOOOHOI0 pacnpoCcTpaHEeHHs!

Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (nuueH3us
Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, nmoamucka
DreamSparkPremium, norosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (nmoamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (munien3ust Ne 43178972)

Windows XP guir. Ne 65609340

Office 2007 yiuu. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (mumen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (utiensust Ne 65112135)

Dr.Web (zorosop Ne 31704840788 ot 20.03.17)

Koncysprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NPOQPecCHOHATBHBIX

0a3 JaHHBIX ¥ WH(OPMAIMOHHBIX

CIPAaBOYHBIX CHCTEM, K KOTOPbIM oOecreueH AOocTyn (ylajdeHHbIH AocTym). JlaHHBIM mepedyeHb
HOJUIEXKUT OOHOBIIEHHIO B cooTBeTCcTBUU ¢ TpeboBanusmu GI'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HaMTW MOJE3HYI A Kypca MHGPOpMalMio, B T.Y. CTaTUCTUYECKHUE WM CIIPAaBOYHbBIC

JlaHHbIE, y4eOHbIe MaTepHallbl, OHJIAH KypChI U T.J.

Taonuya 9 Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

COBPEeMEHHBIX npogheccuoHanbHbIX  0a3

OaHHBIX U

. OCTYII K pecypc AJeHHBIN
HanmenoBanue npogeccuoHaJabHON 0a3bl Aocty pecypey (ya
. AOCTYII C YKa3aHUEeM
Ne AAHHBIX, HHPOPMALNOHHO-CIIPABOYHOM .
CCBHIIKHM/T0CTYN U3 JIOKAJIbHOM ceTH
CHCTEMBI
YHHBEpPCHTETA)

1 baza pgaHHBIX CTaHZAPTOB M PErJIaMEHTOB https://www.qost.ru/portal/gost
POCCTAHJIAPT /lhome/standarts
DiexTpoHHas 0Oasa wu30paHHBIX CTaTed 110 .

2 P P http://www.philosophy.ru/
bunocodun
Ennuniin apxXuB IKOHOMHYECKHUX " .

3 P http://sophist.hse.ru/data_access.shtml
COIIMOJIOTMYECKUX JAHHBIX
ba3ser gamHRIXx  HammonanpHOro  coBeTa 11O

4 N http://www.ncva.ru
OILICHOYHOH [EeITEIILHOCTH
CnpaBoyHas MpaBoBas cucreMa .

5 JIOCTYII U3 JIOKAJIbHON CETH
«Koncynprantllimtocy
HudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JIOCTYII U3 JIOKAJIbHOM CETH
«Texkcnepr»
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8. OBPA3OBATEJ/IBHBIE PECYPCBbI AJIs1 UHBAJIN/10OB U JIML C OB3
B T1abn.10 ykazan mepedeHb O0O0pa3oBaTEIBHBIX PECYpCOB, HUMEKIMHX (HOpPMBI,
AAIITUPOBAHHBIC K OIpaHUYCHUAM HUX 300POBbA, 4 TAKIKC CBCACHHA O HAJIMYUU CICHUAJIBbHBIX
TEXHUYECKUX CpPEICTB OOYYCHHUs KOJUIEKTUBHOIO M WHIUBUAYaJbHOTO IOJIb30BaHus. [Ipu
3aMOTHCHUH TaOMUIBI MOXET OBITh MCIOJb30BaHA HMH(OpMamms, pa3MelleHHas B IMOApa3Jeie

«JoctynHas  cpema»

CIICHUAIIN3UPOBAHHOI'O

pasaciia

cauTa

HITY «Csenenuss 00

oOpasoBatenbHOM opranu3aiui» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoeamenvusie pecypcol 0141 uneaiuoos u auy ¢ OB3

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,
Ne NMPUCTOCOOJIEHHBIX IS MCIOJIb30BAHUS
uHBajguaaMu u gugamu ¢ OB3

CaeleHNs 0 HAJTUYUH CHIEIUATBHBIX
TeXHHYECKHUX CPeJACTB 00yyeHHs
KOJUIEKTHUBHOT0 ¥ HHIMBH/YaJIbHOI0

MMOJIb30BaAHUA

1 OBbC «KOoHCYJIBTaHT CTYJEHTa»

03BYYKa KHHT M yBeJIM4eHue mpudra

9BC «Jlaup»

CHelralIbHOE MOOMIIBHOE NPUIIOKEHHE -
CHUHTE3ATOP PEYU, KOTOPBIN

2
BOCITPOM3BOIUT TEKCThI KHUT ¥ MCHIO
HaBUT AU
3 OBbC «Opaiit» BEPCUS TSI CIIA00BUIATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JIA1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 110 JUCHUIIJIMHE

YyeOHbIC ayquTOpUN I TPOBEJACHUS 3aHATUA IO

JHUCIUTIIINHE, OCHAIIICHBI

O60py,Z[OBaHI/IeM U TCXHHUYCCKUMU CPCACTBAMU 06yquI/151, COCTaB KOTOPBIX OIIPCACIICH B

JaHHOM pPas3cCiic.

Taonuya 11 - Ochawennocms ayOumopuil U nomewieHuil 071 CamMoCmOAMmeIbHOl
padomuvl cmyoenmoe no OUCYunIuHe

HaumeHnoBanue <
P — OcHameHHOCTh ayAuTOpHii Ilepeyenb JMLIEH3HOHHOTO
Y p - l'[OMeIlIeHI/Iﬁ n HOMeIIIeHHﬁ MpOorpaMMHoOro oﬁecneqeﬂuﬂ.
Ne noMeleHun aJis "
o OJA CAMOCTOATECIBbHOU PexkBH3NTHI nonTBepmammero
CAMOCTOATECJIBbHOHN
padoThI AOKYMEHTAa
padoThI
1. Jocka menoBas - 3 miT.
2. Ctonsl nabopaTopHsbie (pabouee
1224a MecTO cTyneHTa) Ha 20 4e.;

yaebHas ayJUTOpHUS IS
MPOBEACHUS MPAKTHYCCKIX
1 Ta0OPaTOPHBIX 3aHATHH,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
KOHCYJIbTalluH,
TEKYILEro KOHTPOJIS ¥
MPOMEKYTOUHON
arrectanuu (kadenpa
"ITpon3BoACTBEHHAS
0e30IMaCHOCTD, YKOJIOTHS U
xumus" . HokH##
Hosropon, yn. MunuHa,
24)

3. Pabouee mecTo mpenogaBatess —
2 mrT.;

4. BeITsDKHBIC MIKAQHI - 2 T,

5. ObopymoBaHue TSI TPOBEACHUS
ma00paTOPHBIX 3aHATHH IO
JMUCITUTIIINHE XUMUS:

mKad CyNIMIbHBIN - 2 MIT.,
OJICKTPOXUMUYECKUE STYEHKHU JJIs
n3mepenus 3JIC xuMuueckoro
3JIEMEHTa - 3 IIT.,

3JIEKTPOJIU3EPHI - 4 IIT.,

BeIIpAMuTenu b5-47 — 6 wr.,
pH-metpr1 «IJI-301» - 4 .,
KaJIOPUMETpPhI — 4 IT.,

BEChI aHAUTHYECKHE 4 MIT.,
muctmitop [19-10 - 1 .,
KoJIOOHarpeBaTesv — 3 IIT.;
BOJIBTMETPHI 1HdpoBsie B7-38 — 3 mit.,
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HaumenoBanue
ayAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMelleHui ¥ MOMeIleH i

IIepeyeHb JTMIEH3MOHHOTO
NMPOrpamMMHOI0 o0ecreYeHus.

Ne NoMeleHn | s .
. AJIdA CAMOCTOATECJIBbHOU PexkBU3HUTHI MOATBEPKAAKOLICTO
CaAMOCTOATECJIBHOU
padoThI JOKYMEHTAa
padoThI
BECHI TEXHUYECKUE — 2 IIT.,
Tabmunpel Menzeneesa- 4 mir.,
nabopaTopHas XUMUYECKAs! [TOCY/1a 1
PEeaKTHBEI
Ha0op yueOHO-HAIJIAJHBIX TOCOOUH
6147

yueOHast ayAUTOPHUS LIS
MPOBEICHUS 3aHATHI
JIEKIIMOHHOTO 1
CEMHMHApCKOTO THIIA,
TPYIHOBBIX U
WHIUBHIYalIbHbBIX
KOHCYJIbTalluH,

2 TEKYILEro KOHTPOJIST 1
MIPOMEXYTOUHOM
arrecrauuu (kadeapa
"IIpousBoacTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" T. Huoxami
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBas

2. Pabouee MecTo mpermomaBaTens
3. Pabouee mecTo cTyzneHTa - 64
qell.

4. IlepcoHaIBbHBIN KOMIBIOTEP

1. Windows XP, Prof, S/P3 (moamucka
Dream Spark Premium, morosop
NeTr113003 ot 25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-
6EP7-BQB4 ot 18.05.2020)

6265
yaeOHast ayJUTOPHS IS
MIPOBEJCHUS 3aHATUI
JIEKITMOHHOTO U
CEMUHApCKOro TUIIA,
TPYIIOBBIX U
WHIUBUIAYATbHBIX
KOHCYJIbTallUH,
TEKYIIETO KOHTPOJIS 1
IIPOMEXKYTOUHOMI
aTTectauuu (kadeapa
"IIpousBoaCTBEHHAS
0€e301aCHOCTb, DKOJIOTHS U
xumusa" T. Hrokamit

Hogsropon, Kazanckoe 1.,
12)

1. JTocka menoBas - 1 i,

2. Tabnuna JI.U. Menneneena - 1
T.

3. PaGouee mecTo npenoaaBatess
4. Pabouee mMecTo cTyneHTa - 42
Yelr.

10. METOAUYECKHUE PEKOMEH/JJALIMN OBYYAIOIIIUMCHA
ITO OCBOEHUMIO JTUCHUIIJIMHBI

10.1. OO0mue MeToAUYECKHEe PEKOMEHAAUMHU AJsi O0YyYAIOIIHXCH MO OCBOEHHMIO
AUCHHILIMHBI, 00pa3oBaTebHbIe TEXHOJIOTHHN

JAucuuninmza

peanuzyercst

MOCPEACTBOM

MIPOBEACHUS

KOHTAKTHOM  paboOTBl ¢

oOyyaromuMucs (BKJIOYas MpPOBEJIEHHE TEKYIIero KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEbHON
paboThl 00yUYaIOIINXCS ¥ TPOMEXKYTOUHOM aTTecTaluu.
KonrtaktHas pabora MOXeT ObITh ayJTUTOPHOI, BHEAYIUTOPHOH, a TakKe MPOBOAUTHCS B

ANIEKTPOHHOU HWHGOPMAIIMOHHO-00pa3oBaTeibHON cpene yHuBepcutera (mamee - OMOC). B
ClIy4ae TPOBEACHHUS YacTH KOHTAaKTHOW pabotel mo aucuuruimae B DMOC (B coOTBETCTBUU C
pacnucaHueM Y4eOHBIX 3aHSTHH), TPYJOEMKOCTh KOHTAKTHOM paboTel B DUOC sKkBHBajeHTHa
ayJIUTOpHOM pabore.

[IpenomaBanue  AUCIUTUTMHBI
00pa30BaTeNbHBIX TEXHOJIOTHIA:

BEACTCA C IMPUMCHCHUEM CICOYIOIUX BHU 0B
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-0abHO-PeUmuUH208as MEeXHOL02UA OYEHUBAHUA(NPU HATUYUL),

- KOHmponvbHasa paboma,

- mecm;

[lo uroram Tekyllel ycHeBaeMOCTH CTYACHTY MOKET ObITh BBICTABIIEHA OLEHKA II0
POMEXYTOUYHOW aTTeCTallid B COOTBETCTBMHU C HAOpaHHBIMHU 3a cemecTp Oammamu. CTyIoeHTHI,
BBITMIOJHUBIIKNE Bce 00s3aTeNbHBIE BU/bI 3aINTAHUPOBAHHBIX YYEOHBIX 3aHSTHM, AOMYCKAIOTCS K
IIPOXOXKACHUIO IPOMEKYTOUHON aTTeCTalluy (IK3aMEHY).

Pe3yabraT 00ydyeHusi cuutaercss cGopMHPOBAHHBIM HA NMOBBIIIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COAEpIKaHUE Kypca OCBOEHO IMOJHOCTBIO. IIpH YyCTHBIX coOeceOBaHUAX CTYICHT
MCYEPIBIBAIOIIIE, ITOCIIEI0BATENILHO, YETKO U JIOTUYECKU M3J1aracT yueOHbI MaTepuai; cBOOOIHO
CIpaBIIETCS C 3aJadaMM, BOIIPOCAaMU W JPYTMMM BHJAMU 3a/laHuiM, HUCIOJb3YET B OTBETE
JIOTIOJIHUTEIBHBIN Matepuan. Bce mpemycMoTpeHHbIe pabodeid y4eOHOW TporpamMMou 3aJaaHus
BBIIIOJIHEHBl B COOTBETCTBUM C YCTAHOBJICHHBIMH TPEOOBAHUSMH, CTYACHT CIIOCOOCH
AQHAJIM3UPOBATH IMOJIYUCHHBIE DPE3YyJIbTAaThl, MPOSBISET CAMOCTOSTENBHOCTh IPH BHIIOJHEHUU
3a1aHUM.

Pe3ysabrar 00y4eHusi cunmTaerci C(pOPMHPOBAHHBIM HA MOPOrOBOM YPOBHE, €CIIU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOEHO IMOJHOCTBIO. [Ipu ycTHBIX coOeceioBaHUSAX CTYIEHT
MOCIIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO H3laraer y4eOHbI MaTepuani; CHpaBIlseTCS C
3aJa4aMy, BOMPOCAMH W JPYTUMH BUAAMHU 3aJaHHid, TPEeOYIOUIMX NPHUMEHEHHUS 3HAHWM, BCe
MpelyCMOTPEHHbIE paboueil y4yeOHON mporpaMMoil 3aJaHHs BBIIOJHEHB B COOTBETCTBHU C
YCTAHOBJICHHBIMH TPEOOBAaHUSAMH, CTYIEHT CIOCOOCH aHAIM3MPOBAThH TONYUYEHHBIC PE3yJIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD MIPH BBHITTOTHEHUH 33/ 1aHUN

PesyabraT 00yueHusi cuutaercss HecOPMHPOBAHHBIM, €CJIU CTY/IECHT TP BBINOJIHEHUN
3aJJaHUuil HE JAEMOHCTPUPYET 3HAHUN y4eOHOTro Marepuala, JIOMYyCKaeT OIIMOKU, HEYBEPEHHO, C
OOJBIIMMU 3aTPYIHEHUSMHU BBIIOJHSAET 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUMMBIX YMEHH,
KayeCTBO BBINMOJHEHHBIX 33J]JaHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAaHUSIM, KAUE€CTBO UX
BBITTOJIHEHHS OLIEHEHO YUCIIOM OajIOB HMXKE TPEX MO OLEHOYHOH CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToan4yeckue yKasaHus JJIsl 3AaHATHI JIEKIMOHHOTO THIIA

JIeKIIMOHHBIN KypC MPEANnojaraeT CHCTeMaTU3UPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOTo IMIaHa. B Xo/ie TeKIMOHHBIX 3aHSATUI PACKPHIBAIOTCS 0a30BbIE BOMPOCHI B paMKax
KOKJIOM TeMbl AUCHUIUIMHBI (Tabnumna 4). O003HA4aroTCsl KIIFOYEBBIE ACMEKTHl TEM, a TaKKe
JIENaloTCs akKIeHThl Ha Hanboyiee CIIOKHBIE M BaKHbIE TOJIOKEHHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUH SBISIOTCS OMOPHOM OCHOBOM JIJIi TOATOTOBKUA OOyYaroOImUXCA K
MPAKTUYECKUM 3aHSITUAM / JJabopaTOPHBIM pabOoTaM W BBIMOJTHEHHS 3aJlaHUN CaMOCTOSITENBLHOM
paboThl, a TaKXKe K MEPOIPHUATUSIM TEKYIIET0 KOHTPOJS YCIEBAEMOCTH W IMPOMEXKYTOUHON
aTTeCTaIlM! 10 JUCIUIINHE,

B Xxome neKnMOHHBIX 3aHIATHH PEKOMEHAYeTCS BECTH KOHCIEKTUPOBAaHUE Y4YEOHOTO

Marepuana.

10.4. MeToauuecKkue YKazaHusg 10 OCBOCHUIKO NUCHUIUVIMHBI Ha 3aHATHAX
CCMHUHAPCKOI'o TUIIA

[TpakTrueckue 3aHsITHS HAMpaBieHBI HA (POPMHUPOBAHNE HABBIKOB PEIICHUS MPAKTUUECKHUX
3a7la4, MPUMEHSS IIOJYYEHHBIE TEOPETHYECKHUE 3HAHMS, A TAKXKE HABBIKOB CaMOCTOSTEIIBHOU
paboThI MOJT PYKOBOJICTBOM MPEIOaBaTesl.

Ha npaktuyeckux 3aHATHSX TPOBOAMUTCS PELICHUE PACUETHBIX 3a4a4 U YINPAKHEHUNA B
nporuecce nNpopaboTKH HanboJiee CIOKHBIX B TEOPETUYECKOM IUIaHE MPOoOJIeM M MpPOBOASATCS B
Tpex Gopmax:

1. yCTHBIN ONPOC CTYAEHTOB MO0 KOHKPETHON TEMATHKE MPAKTUYECKOTO 3aHATHUS;

29



2. peuieHre 1 00BsACHEHNE TUIIOBBIX 3a/1a4 M0 JJAHHOU TEMe;
3. camocrosTenpHas padoTa CTYACHTOB C MCIOJIb30BaHUEM YY€OHBIX TTOCOOMH, JICKITUN U
KOHCYJ’IBT&L{I/Iﬁ npenoaaBaTes Ipyu BbIIIOJIHCHUHA UMU KOHTPOJIbHBIX 3aI[aHI/II7L

10.5. MeToauyeckue yKazaHus 110 CAMOCTOSITEILHON padoTe 00yyarommxcst

CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOy4alomerocs K ayAuTOPHBIM
3aHATUSAM M MEPOINPHUATHAM TEKYLIEro KOHTPOJS U MPOMEKYTOUHOW aTTecTaluy IO U3yd4aeMou
JUCHUIUTMHE. Pe3ynbTaThl 3TOH MOATOTOBKM MPOSBISIIOTCS B aKTUBHOCTH OOYyYaromlerocs Ha
3aHATUSX M B KAaueCTBE BBINOJHEHHBIX IMPAKTHUYECKUX 3aJaHUN M Jpyrux (opM TeKyIlero
KOHTPOJISL.

IIpy BBINONHEHUM 3aJaHUM IS CAMOCTOSITEIBHOM PabOThl PEKOMEHAyeTCs MpopadoTKa
MaTepUaIOB JIEKUMU [0 KaXJOW MPONUIACHHOM TEeME, a TaKKe HU3Yy4eHUE PEKOMEHIyEeMOU
JUTEPATyphl, IPEACTaBICHHON B pa3zene 6.

B mpormecce camocToATenbHON pabOTHl MPU W3YYEHHH UCHMILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSATEIBHOM paboThI
(ykazano B Tabm. 11). B ayauropusx wmeercss JOCTyn 4epe3 HMHPOPMALMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTEepHET» K 3JIEKTPOHHON HMH(pOpMaMOHHO-00pa30BaTeIbHON
cpene ynusepcurera (QMOC) u anexrponnoit 6udnuoreunoit cucreme (3bC), rie B aneKTpoHHOM
BUJIC pAcCIOJiaraloTcsl y4yeOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBbITh
MCIIOJIb30BaHBbI JIsl CAMOCTOSATEIbHON PadOThI IPY U3YYEHUU AUCLUILIIUHBIL.

Jns obyvaromuxcs Mo 3a04HOi (hopMe 0OydeHus camocTosiTelbHas paboTa sBIsSeTCs
OCHOBHBIM BHJIOM Y4€OHOM /1€TEIbHOCTH.

10.6. MeTonnueckne yKa3aHus 1JIsl BbINOJHEHUsSI KOHTPOJIbHBIX padoT
[Tpu uzyyenun kypca « XuMusi» MPOBOJUTCS 2 KOHTPOJIBHBIX PaboT.
B kouTponpHyI0 paboty Ne 1 BX0a4T BOIPOCHI:

[0 OCHOBHBIM 3aKOHaM XuMHM: BapuaHT 1 - 20 (mo BeIOOpY mpemnojaBatens) H3
Metoaudeckux ykazanuii: JK.B. Manynesuy, O.H. Koanesa, T.B. Ca3ontbeBa «BBenenue B Kypc
obmert xumun. OcHoBHbIe noHaTHs U 3akoHb HI'TY, r. Huxuuii Hosropoa, 2020. 54 ¢)

M0 XUMHUYECKON TepMmoauHamuke: Bapuant 1 - 28 (mo BeIOOpY mpenojaBaTens) H3
meroanueckux ykazanui: [.H.bopucosa, A.B. bopucos, }0.B. barramosa, B.K. Ocmanos
OcHOBHBIE 3aKOHOMEPHOCTH NpoTekaHus xumudeckux peakuuid. H.Hosropox, HI'TY um. P.E.
Anexkceesa. 2015. -49 c.

CKOPOCTb XMMMUYECKHUX DPEAKIHI, XMMUYECKOE PAaBHOBECHE, BIMSIHHME TEMIIEpaTypbl Ha
CKOpOCTh XMMHYECKOH peakiuu M T.1.. BapuanT 1 — 28 (mo BeIOOpY mpernojaBaTens) U3
metoaudeckux ykaszanui: I'.H. bopucoBa, A.B. bopucos, }O0.B. barranosa, B.K. OcmaHnos
OcHOBHBIE 3aKOHOMEPHOCTH NpoTekaHus xumudeckux peakuuid. H.Hosropox, HI'TY um. P.E.
Anexceesa. 2015. - 49 c.

CHOCOOBI BBIPAYKEHUSI KOHLEHTPALIMHU PAaCTBOPOB; CTEXHMOMETPUUYECKNUE PACUEThl: BApUAHT
1-30 (mo BBIOOpPY MpenojaBatens) U3 MeToAnueckux ykasanuii: A.B. bopucos, A.Jl. CamcoHOBa,
I''H. BbopucoBa KonrtponpHbie 3amanuss no teme pactBopsl. H.Hosropony, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

B xonTpoOnbHYI0 paboTy Ne 2 BXOJISAT BOIIPOCHL:

[0 TEeME OKHUCIUTEIbHO-BOCCTAHOBUTENIbHbIE peakuuu: 3anaya 1-48 (mo BwIOODPY
npenogaBarens) U3 Meroanueckux ykazanuit: A.Jl. Camconona, A.JI. I'ankun, T.B. Ca3onrtbena //
OxkucnurenbHO-BoccTaHOBUTENBbHBIE peakinu. H.Hosropoa, HI'TY um. P.E. Anekceesa. 2012. 36
c.
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rajlbBAHUYECKUE DJIEMEHTBI, JJIEKTPOJIU3, OJJIEKTPOJHBIM TMOTEHIMaN, BOJOPOIHBII
anekTpo, ypaBHeHue Hepucra: 3amaua 1-100 (mo BBIOOpY mpemojaBaTesi) U3 METOIUYECKUX
ykazanuii: O.H. Kopanesa, }0.B. barranosa, B.K. Ocmanos, A.J[. CamconoBa. Dnekrpoxumusi. H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2012. 52 c.

11. OHEHOYHBIE CPEJACTBA JJIs1 KOHTPOJISI OCBOEHUSA JUCIUIIJINHBI

Tunosble KOHTPOJIbHBIE 32JaHUS UJIN MHbIE MATEPUAJIbI, HEOOXOAUMBIE 1/l OLEHKH
3HAHUWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/l€e TEKYILIEro KOHTPOJISAA yCIIeBA€MOCTH

Bomnpocsl, nHANBUyaIbHbIE 3aJaHUSI U 331a4M [IPEJCTABICHBI B METOIUYECKUX YKa3aHUIX
K IPAKTUYECKUM U JTabopaTopHbIM 3aHsaTusaM [3.1 — 3.13], mpeacraBneHHbIX B 1. 6.3.

Ilpumepvt munosvix 3a0anuil:

11.1.1. TunoBsble 3a1aHNS K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATUAM

3anstue Ne 5.1
OKHCIUTEIBHO-BOCCTAHOBHTEIbHBIE peakiuu. Pemenne 3agau

1. UunuBuayansHOE pelieHne 3a7auydl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM peakusIM (110

BbIOOpY mpenojaBareiass W3 METOAMYECKMX YKa3aHUH K Ja0opaTOpHbIM M MPAKTUYECKUM

3angtusMm: CamconoBa A.J[., Tamkmn A.JL, CasonteeBa T.B. «OkucaurenabHo-
BoccTaHoBuTeNbHbIC peakuun» H. Hosropon, HI'TY um. P.E. Anekceesa. 2012. 36 c.)
TUIIOBBIE 3AJIAY:

1. Onpenennure BO3MOXKHOCTH —CAMOINPOU3BOJILHOTO IPOTEKAHUS PEAKIUM  [PH

CTaHAAPTHBIX YCIIOBUAX
2KMnOg4 + 16HF = 2MnF; + 5F; + 2KF + 8H,0

2. Ol‘[pe,I[eHI/ITe BO3MOXHOCTbH CaMOIIpOU3BOJIbHOI'O IIPOTCKAaHUA  pCaKIUH IIpu

CTAaHAPTHBIX YCIIOBUAX
2KMnOy + 16HBr = 2MnBr;, + 5Br; + 2KBr + 8H,0

3. Ol‘[pe,I[eHI/ITe BO3MOXHOCTbH CaMOIIpOU3BOJIbHOI'O IIPOTCKAaHUuA  pCaKIHUH IIpu

CTaHJAPTHBIX YCIIOBUAX
2Fe0,” + 8H" + 2Br’ — Fe** + Br, + 4H,0

4. Onpenenute BO3MOXKHOCTH — CaMONPOU3BOJILHOTO  MPOTEKAHWS  PEAKIUU  TIPU

CTaHAAPTHBIX YCIIOBUAX
AsO;> + 2H,0 + 21" = AsO,™ + I + 40H
5. Beruncnure KOHCTAHTY paBHOBCCUS PCaKIIUU
2KMnO, + 10FeSO,4 + 8H,S0O,4 = 2MnS0O, + 5F92(SO4)3 + K»,SO,4 + 8H,0
6. OHpeL[eJII/ITe HaIlpaBJICHUC PCAKIHUU ITPU CTAHAAPTHBIX YCIIOBUAX
2KMnQO, + 5H,S + 3H,S0,4 = 2MnSO, + 2S + K,SO,4 + 8H,0

7. MeToioM MOHHO-3JIEKTPOHHBIX ypaBHEHUH noadepure Ko3(pPUIMEHTHl B CIEAYIOLUINX
OKHCJINUTCIbHO-BOCCTAHOBUTCIIBHBIX PCAKIHAX. VYKaXuTe OKHCIHUTEIL U BOCCTAHOBUTENL. Kakon
H3 3JIEMCHTOB OKHCIISICTCA, KaKkoH BOCCTaHABIMBAETCA?

1)A| + K»Cr,07 + H,SO,— A12(804)3 + CI’Q(SO4)3 + K»,SO4 + H,O

2) Al + KMnO,4 + H,SO,— A12(804)3 + MnSO, + K,SO, + H,O

3) MnO, + KCIO3 + KOH— K>MnQO,4 + KCI + H,0

4) Bi»,O3 + Br, + KOH— KBiO3 + KBr + H,O

5) SnCl, + K>Cr,07 + HCl — SnCl, + CrCl; + KCI + H,0

6) Mgl + H,O, + H,SO4,— |, + MgSO4 + H,0

7) FeSO, + KCIO3 + HzSO4—>Fez(SO4)3 + KCI + H,0
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8) KNO, + K,Cr,07 + H,SO4— KNO3 + Cr2(804)3 + K,SO,4 + H,0O

9) MnO; + O, + KOH— K,;MnQ, + H,0

10) SO, + FeCl; + H,O— H,SO,4 + FeCl, + HCI

11) H,S + KyCrO7 + HaSO4— S + Crp(S04)3 + K, SO4 + H0O

12) H,SO; + HIO3— H,SO,4 + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MNnSO,4 + Ky,SO,4 + H,O

14) KMnO, + KBr + H,SO4 — MnSO4 + Br, + K,SO,4 + H,O

15) SO, + KMnOy4 + H,O — K»SO4 + MNO, + H,SO4

16) Kl + KMnO4 + KOH — I, + KoMnO4 + H,O

17) MnO, + H,SO4— MnSO,4 + O, + H,O

18) FeSO4 + KMnQOy4 + H,SO4 — Fez(SO4)3 + MnSQO,4 + K;,SO4 + H,O

19) KNO, + KMnO,4 + KOH — KNO3; + K;MnO4 + H,0

20) K3S + KMnQy4 + H,SO4 — S + MnSO4 + K,SO4 + H,O

21) NaCrO, + H,0O, + NaOH— Na,CrO4 + H,O

22) P + HNO3 + H,O — H3PO,4 + NO

23) KMnO,; + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO

24) Fe,0O3 + KNO3; + KOH— K,FeO4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,0

26) KIO3; + H,05 + H,SO4— O, + 1 + Ky,SO,4 + H,O

27) Al + KOH + H,0 —K[AI(OH)4] + H;

28) SnCl, +KMnQ4 + HC1 — SnCly + MnCl; +H,0

29) Cl, + KI + KOH — KCl + KIO3 + H,0

30) SnCl, +FGC|3 — SnCly + FeCl,

8. MeTOHOM QJICKTPOHHO-NOHHBIX ypaBHeHI/Iﬁ COCTAaBbTC IIOJHBLIC YPAaBHCHHA peaKHHﬁ,
YUYUThIBAsA, YTO 100 OKHUCIHNTCIIb, JIN0O0 BOCCTAHOBUTEIND SABIISIOTCS TAKXKE U CpeﬂOﬁ. O6OCHyﬁTe
Ha OCHOBAHMHU CTAHAAPTHBIX OKHCIMUTCIBbHO-BOCCTAHOBUTCIIbHBIX IIOTCHIHUAJIOB BO3MOKHOCTDH
MPOTEKAHUS TaHHBIX PEAKIIHH.

1) KI + HySO4s/kon/— I, + H,S + K,SO,4 + H,O

2) KBr + H,SO4/kon11/— Bry + S + K»,SO,4 + H,0O

3) NaBr + H,SO4/xou/— Bry + SO, + Na,SO4 + H,O

4) Mg + H,SO4/xou1/— MgSO4 + S + H,0

5) Al + H,SO4/xon11/— A12(804)3 + H,S + H,0O

6) Cu+ HzSO4/KOHL{/—> CuSO4 + SO, + H,O

7) Ag + H,SO4/xoH1/— Ag2504 + S0, + H,0O

8) HCl/xounn/ + MnO,— Cl, + MnCl, + H,0

9) HCl/xouu/ + KMnO,—Cl, + MnCl, + KCI + H,0

10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,0O

11) HCl/koun/ + CrO3 — Cl;, + CrClz + H,0O

12) HCl/koun/ + K,Cr,O7— Cly + CrCl; + KCI + H,0

13) Zn + H,SO4/kou1/ — ZnSO4 + H,S + H,O

14) CUS + HNO3— S + Cu(NOg), + NO + H,0

15) Cu,0 + HNO3— Cu(NOs); + NO + H,0O

16) CuS + HNOs/konu/— H,SO, + CU(NO3)2 + NO, + H,0O

17) FeS + HNOs/kon/— FG(N03)2 + H,SO,4 + NO, + H,0

18) MnS + HNO3— S + NO + Mn(NOg), + H,0
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19) FeSO,4 + HNO3— Fez(SO4)3 + FE(NO3)3 + NO, + H,O

20) MnS + HNO3/kou/—H>SO,4 + NO, + Mn(N03)2 + H,0

21) Ag+ HNO3/koHL/— AgNO3 + NO, + H,0O

22) Zn + HNOz;— Zn(N03)2 + NO + H,0O

23) Mg + HNOg/O‘IeHBpa36./—> Mg(NOg)z + NH4NO3 + H,O

24) Fe + HNO3— Fe(NO3); + NO + H,0

25) S + HNO3;— H,S0,4 + NO

26) H,S + HNO3z— S + NO, + H,0

27) Cu + HNOg/paz6/— Cu(NO3), + NO + H,0

28) Sn + HNOs/kou/— H,SnO3 + NO, + H,0

29) Fe + H,SO4/xoH1/— Fez(SO4)3 + S0, + H,0O

30) K3S + HNO3z— S + NO + KNO3; +H,0

9. OKHCIUTENbHO- BOCCTAHOBMUTEIbHAS PEAKLMs BBIPAKAETCS HOHHBIM YPaBHEHHEM.
YKa)KI/ITe, KaKod HOH SBJISIETCS OKHCIIUTCIIEM, Kakou — Bocctra”HoButreneM. CocTaBerTe HMOHHO-
OJICKTPOHHBIC U MOJICKYJIAPHBIC YPABHCHHUS.

1). Bi + NO; +H" — Bi ®*+ NO + H,0

2) Fe*2+ ClO; + H" — Fe™ + CI + H,0

3) Cr® + BiOs + H" — Bi ™+ Cr,0,% + H,0

4) SO, + Cr,0/% + H" — Cr* + SO,#+ H,0

5) CI” + MnO, + H" — Cl, + Mn*2 + H,0

6) H,0, + MnO4 + H" — O, + Mn*? + H,0

7)I"+NO; +H" - I, + NO + H,0

8) Br + Cr,0,* + H" — Cr"+ Bry+ H,0

9) I+ H,O, + H" — L + H,O

10) Cl, + OH™ — CI + ClO3 + H,0

11) HyS + MnO4 + H* — S + Mn*? + H,0

12) CI” + MnO; + H* — Cl; + Mn*? + H,0

13) Mg + NO3 + H* — Mg "2 + NH," + H,0

14) ClO3 + SO3* + + H" — CI'+ SO,% + H,0

15) NO, + MnO, + H" — NO3 + Mn*? + H,0

16) Br, + OH™ — Br + BrO; + H,0

17) Sn*? + BrOs + H" — Bry+ Sn**+ H,0

18) Cu + NO3 + H* — Cu **+ NO, + H,0

19) Cr,0/% + H" + Fe'? — Cr"*+ Fe™ + H,0

20) Br + MnO, + H" — Br, + Mn*? + H,0

21) Pb + + NO; + H" — Pb **+ NO + H,0

22) Mn*? + ClO3 + OH™ — MnO4* + CI'+ H,0

23) Bi + NO3 + H" — Bi** + NO + H,0

24) Cr,07% + ' +H" > Cr¥" + I, +H,0

25) CrO,” + Br, + OH'— CrO4* Br + H,0

26) SO5*> + Ag" + OH — SO4* + Ag + H,0

27) Fe** + MnO4 + H* — Fe** + Mn?* + H,0

28) MnO4 + I" + H* — I + Mn®* + H,0

29) MnO,~ + SO5 + H,0 — MnO; + SO.% + OH’

30) MnO,; + OH™ +S05*>” — SO, + MnO,* + H,0
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11.1.2. TunoBble 3aJaHUA 1JISI KOHTPOJbHOH padoThI

TEMA «OCHOBHBIE 3AKOHbI XUMHMW»
BAPHUAHT 1

1. Cxonbpko Moseit u Mosekyn coaepkut 10r xmopa npu H.y.?Onpenenute ero oobeM
(H.y.).
2. B34TbI paBHBIE MacChl a30Ta U KUCIOPOJa MPU OJMHAKOBBIX ycioBusaX. Onpenenure
COOTHOIIIEHUE 0OHEMOB ITHX T'a30B.
3. T'a3,lI0THOCTH KOTOPOro Mo BO3AYyXy cocrtaBiser 0,6, HaxoauTcs B COCYJe
emkocThio 201 mox maBnenneM103,8 klla anZOOC.PacchTaﬁTe Maccy rasa.
4. Ilpu wnHarpeBanuu 20 r wMeramia noiaydeHo 21,66 1 oxkcuaa.Onpenenure
SKBUBAJICHTHYIO MacCy OKCHJIa U MeTaJlia.
5 Kakoit ra3 1 B KakoM KOJIM4YecTBe oOpa3yercs IpH B3auMoiecTBuu 6,4 © Meau ¢
M30BITKOM KOHIEHTPUPOBAHHOMN CEpHON KUCIOTHI?
6. DkBuBaJeHTHas Macca Mertayia paBHa 20r/monb. Kakoif mpomeHT mo macce
KHCJIOPOJIa B OKCU/JIE JAaHHOTO MeTaiia’?
BAPUAHT 2
1. Macca 1x raza npu H.y.paBHa 0,002 1kxr.Onpenenure MOJSPHYIO MacCy rasa U €ro
IUIOTHOCTD IO BO3AYXY.
2. B kakom ob6beMe BOJIOpOa MPH H.Y. COJEPKUTCS 18-10% MOJIeKyJ1?
3. Onpenenurte gaBieHUE dTHIIEHA B cocyie o0bemoM 10 11 ipu 2°C.
4. Tlpu BoccTanoBieHuu 1,34 T okcuaa Meramuia BoaOpojaoM obOpazoBanock 0,324 r
BOIbI. OmipeieiuTe SKBUBAJICHTHYIO MacCy METalIa.
5. Cmemanmu 7,3 xnopoBoaopoaa u 4r ammuaka. CKOJIbKO IPaMMOB XJIOPHIaaMMOHUS
npu 3ToM obpazyercs? Kakoil ncxoiHbIH ra3 ObUT B3ST B U30BITKE?
6. ITpu B3aumozeiicTBum ¢ Bonoil 0,251 ABYXBaJEHTHOIO MeTajlia Bbiaeauiock 140mi
Bojopoza (H.y.). Kakoii aTo merann?
BAPHUAHT 3
1. Haiigute cooTHoIIeHnE 00HEMOB PaBHBIX Macc a30Ta M aMMHaKa.
2. Onpenenure Maccy okcuaa yriepozga(ll),conepxarryro2- IOZGMOHeKyJ'I.
3. Kakoiio0bem3annmaer4reonopoaanpuaasienun l armocdepauns°C?
4. PaccuuTaiiTe SKBUBAJICHTHYIO MAacCy JJIEMEHTA, €CIU €ro COCAMHEHUE C Cepou
conepxut 13,8% (Mo Macce) cepbl, IKBUBaJICHTHAsI Macca KOTopoi paBHal6,03r/Mob.
5. K pactBopy, conepxkamemy 10r uutpara cunua (II), mpuwmnu 10 mun 5%pactBopa
xJjopuja Hatpus (p = 1,03r/cm’). Omnpenenure Mmaccy 00pa3oBaBIIETOCS OCAIKA.
6. Ilpu B3aumopeiictBum 13r wmetamma (I) ¢ Bomodt  Beymenwinocs 3,731
BOZOpoAa(H.y.).Onpenenure 3TOT MeTaLIL.
BAPUAHT 4
1. Onpenenure 00bEeM YIIEKUCIOTO raza (H.y.), COAEPIKAIIEro TaKOe K€ KOJUYECTBO
MOJIEKYJH, 4TO U B 10T BOJBI.
2. IIpu 7°C paBnenue rasa B 3aKphITOM cocye paBHo 96 kIla. Kakum craHeT qaBieHmue,
€CIIM OXJIaUTh cocya 10-33°C?
3. V3 CKOJNIBKUX aTOMOB COCTOMT MOJIEKYJa aproHa, €CJIM IJIOTHOCTh €r0 MO BO3IYXY
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paBnHal,38?

4. Oxcun meramia (III) comepxkut 30% mno macce kucnopoma. Ompenenure 3TOT
MeTaJll.

5. Cxompko HuTpata wmemu (II) oOpasyercss npu B3auMOJEHCTBUM H30BITKA
pa3baBieHHO# a3oTHOW KucaoThl ¢ 3,2 T Meau? Kakoil ra3 m B Kakom oObeme (H.y.
BBIJICTISIETCS B ATOM peakiuu?

6. DxBuBasieHTHas macca Metamuia (II) paBna 12 r/monbs. OnpenenuTe MPOIEHTHOE
coJiep’KaHue KUCIOPOoJa B OKCHJIE 3TOr0 MeTaslia.

BAPUAHT 5

1. ConocraBbTe UnCIO MOJIEKYI, coaepxamuxcs B Ir azora u B Ir okcuna asora(ll).B
KaKOM cJIy4ae ¥ BO CKOJIBKO pa3 YHCIIO MOJIEKYI Oojbie?

2. Kakoit 06bem nipu H.y. 3anumaet 10r xjgopa? CKOJIBKO MOJIEH XJI0pa COACPIKUTCS B
3TOM Macce?

3. KakoB o0bemM Bopoponaa mpu 17C u napienun 200 xlla, BeiaenuBIIErOCS TpHU
pacTtBopeHuH 1,5 KT IMHKA B COJISTHOM KucioTe?

4. Tlpu coemunenun Ir docdopa c kuciopogoMm ObUIO MOdydeHO 2,29T okcuaa
docdopa. BeiBenute popmyny sToro okcuaa ocdopa.

5. MoxHoO 11 kene30 Maccoid 5,6r npeBparuth B Fe;0, B3aumoneiicreuem ¢ 0,05 mMoiib
kuciopoaa? Kakoit o0bem kucinopoza (H.y.) moTpedyeTcs JUisi MOTHOTO MPOTEKaHUs JaHHOU
peakiuu?

6. CKOJIbKO SKBHBAJICHTOB BOJOpOAa MOTpeOyeTcs Jisi BOCCTAHOBJIECHUS 7,2 T OKCUAA
xenesa(ll).Kakoii 06beM 3aliMeT JaHHOE KOTMYECTBO BoIopoaa?

BAPUAHT 6

1. PaccuuraiiTe Maccy OJJHOM MOJIEKYJIbI CEPOBOIOPOIA.

2. Tlpul7°C u masnennn 104kITa macca 6241 rasa cocrasisierl,185 kr. Onpenenute
MOJIIPHYIO Maccy rasa.

3. Onpenenure IIOTHOCTH a30Ta Mo Bopopody. Kak oTHocATcs 0o0beMBbI paBHBIX Macc
9THX T'a30B MPU OJUHAKOBBIX YCIOBUSIX?

4. Mpiubsk obpa3dyeT JBa OKCHMJA, COAEPXKAIMX COOTBETCTBEHHO 65,2 u 75,7 %
MBILIbsIKA 110 Macce. OnpenenuTe XuMudeckre (opMyJabl 3TUX OKCHJIOB.

5. IIpu BoccranoBnenuu yriaem 32 r okcuna xenesa(Ill) o6pazoBanocs20,81 r xenesa.
Bbraucaut BIXO[ JKeJIe3a B IPOLEHTAX 10 Macce.

6. Ha BoccranoBnenue 1,8 r okcuma meramia tpedyercs 0,833 1 Bomopona(H.y.).
Onpenenute SKBUBAJICHTHBIE MAaCChl OKCUAA U METaJlJIa.

BAPUAHT 7

1. Onpenenute maccy 101 a3ora npu H.y. Kakoe KOITUYECTBO MOJEKYH COIAEPKUTCS B
TaHHOM 00BeMe?

2. Onpexnenure 00BbEM YIIEKHCIOro Tas3a (H.y.), COAEpKaIlUi Takoe ke KOJIUYECTBO
MoJib Kak 1 B 10 r Bogopoaa.

3. [Ipu kakoM maBJIEHWH Macca XJopa 00beMOM 371 COCTAaBHT 2,5T, €CIM TeMmIeparypa
paBHa 25 C?

4. DnemeHT oOpa3yeT okcui, comepxkamuii 32% mo macce kucinoponaa. Paccumraiite
HKBUBAJIEHTHYIO MacCy JaHHOT'O DJIEMEHTA.

5. HaBecky cmaBa maccoit 8,215r, conepxkamero 75% mapranua u 25% amoMuHus,
o0paboTanu pacTBOPOM COJNISTHON KHCIOTHL. Orpenennute 00beM BBIASTUBIIEIOCS BOAOPOAA
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(n.y.).HaBecky aToro xe craBa Maccoi 6,89 T oOpaboranu mienodsto.Beraucaure oobem
BBIJICJIMBIIIETOCS BOAOPOJA IIPU 21°C u 988 xIla.

6. Ha oxucnenue aByxBaJeHTHOro Metamuia maccoil 8,34 r meoOxommmo 0,68
kuciopoaa(u.y.).Onpenenure, 4To 3TO 3a METAILI.

BAPUAHT 8
1. Kako#t oobeM nipu H.y. 3aHuMaeT 10 r ammuaka? CKOJBKO MOJICKYJ COJICPKHUTCS B

9TON Macce BelecTBa’?

2. [InotHOCTH MapoB OpoMa 1Mo BO3ayxy paBHa 5,37.KakoB cocraB Moyekyn 6poma?

3. Onpegenute Mmaccy 1051 kucnopoia npu 21°C u paBnennunl25 lla.

4. TIpu BocctaHoBiennn 16 r okcuma Meramta (III) amomunumem momydeno 10,2r
okcya antomMuHus. OnpeaenuTe, 4To ATO 32 METaIL.

5. BemectBo umeer cienyronuii coctaB % mo macce: 37,71 narpus, 22,95 kpemuus,
39,34 kucnopoza. Y CTaHOBUTE MPOCTEHUIITYEO (POPMYITY 3TOrO BEIIIeCTBA.

6. Ilpm cxwuranum Sr mertama oOpasoBanoch 9,44r okcujaa AaHHOIO MeTalJa.
Onpenenute YKBUBAIICHTHBI MACChI OKCUIA U METaJLIA.

BAPHUAHT 9
1. Uemy paBHa Macca MOJIeKyIbl okcua cepsl (IV)?

2. llpenenbHblil ra3000pa3Hblii yrieBojgopox wmaccoil 0,268 r 3aHuMaer o0bBeM
200mi1(n.y.).Haligute MOISIpHYIO Maccy U YCTAaHOBHUTE yTJIEBOJOPO/I.

3. Cocyn emkoctbto 101 mpu 27°C BMEILIaeT OAMH MOJIb Bo3Ayxa. Paccuuraiite
JIaBJIEHUE BO3/lyXa B COCY/IE, €CIIM MOJISIpHAsl Macca BO3ayxa paBHa 29 1/Mob.

4. IIpu BocctaHoBieHuu 8,06 T okcuaa MeTauia OepUIUIMEM TOJYYeHO 5 I' OKcHja
Oepuwuinsa. PaccuuraiiTe SKBUBAJIEHTHYIO MacCy MeTajlla, €CJIM SKBUBAJEHTHAas Macca
Oepwiutns paBHa 4,5 T/MOJIb.

5. Ilpu paznoxxkennn kapOOHATa KalblUsS BBIASIMIOCH 5,6 J YIJIEKUCIOrO rasza(H.y.).
Omnpenenure Maccy HIpOKCHIA Kajusl, HEOOXOIUMYIO JJIS MPEBPAICHUS BBIICTUBIIETOCS
raza B kapooHat kaiust. CKoIbKo Mojiel kapOoHaTa KaJlbLus MPU 3TOM Pa3I0KUIOCh?

6. UerbIpexBaneHTHBIN MeTai Maccor 1t pearupyet ¢ 0,27 r kucnopoga. Onpenenure
HKBUBAJIEHTHBIE MACChl ATOTO OKCUIA U MeTajula. Y CTaHOBUTE, YTO 3TO 32 METAJLIL.

BAPUAHT 10

1. Ompenenute Maccy KHUCIOpOZAA, COAEPIKAILEro CTOJBKO XK€ MOJIeH, CKOJIBKO HX
COJIEPKUTCS B 36T BOJIBI.

2. Macca rasa oobemom 107 M3 (1.y.) pasua 1,175°10°° kr. BEIHCITHTD MOJIEKYIISPHYTO
Maccy rasa 1 Maccy OJHOW MOJIEKYJIbI 3TOTO Tasa.

3. Kakoii o6wem okcuaa yriaepona(IV) MoXHO MONyuyuTh MpH MPOKAJIMBAH HUHU
rujipokapOoHara Hatpus Maccoit 210r HpI/IZSOC u nasienuu 1 06kI1a?

4. DkBHMBaJeHTHas Macca MeTajula paBHa 25r/mMonb. Paccuumtaiite o00beMm
BOZIOpOAa(H.y.), HEOOXOIMMOTO /I BOCCTAHOBJICHHUS €r0 OKCcH1a Maccoi 4,95r.

5. Kycouek cepedpsino mMoHeThl Maccoit 0,3 T pacTBOpUIM B KOHUEHTPUPOBAHHOMN
azotHoM kuciore. K momydeHHomMy pacTBopy moOaBuiu xjopuaa Hatpus. OOpaszoBaiics
ocanok maccoi 0,199r.Kakoit % cepedbpa mo macce cozepxayics B MOHETe?

6. KakoBa macca ruipokcujia Kajius, cofiepKaiiasi CTOJIbKO e SKBHUBAJICHTOB, CKOJIBKO
ux coaepxurcs B128 r runpokcuaa Kkanpus?
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BAPHUAHT 11
1. Kakoii o0beM TipH H.y. 3aHHMAET 12-10% MoJeKyn Jiro6oro raza? CKoIbKO MoJiel
COCTaBJISIET 3TO KOJUYECTBO MOJIEKYJI?
2. B3arel paBHBIE Macchl XJIOpa M CEPOBOJAOPOJA IPU OJMHAKOBBIX YCIOBHSX.
CpaBHUTE YNCIIO MOJIEKYJI 3TUX Ia30B.
3. B 3amMkHyTOM cocyae HaxoauTcs Bo3ayx npu 20 Cu nasienuu 305 xIla. Kak
W3MEHUTCS JaBJICHHUE B COCYJI€ MPU HArpeBaHUHU 110 65 ‘C?
4. Ilpu B3aumoneiictBuu kuciopoga 0,954 r meramwia nonydenol,194 r ero okcuna.
Omnpenenute SKBUBAJICHTHYIO MacCy MeTaslIa.
5. Kakoii o6beM Bomoposa BeLaenuTcs (H.y.) npu B3aumozaencTBunlOr nuuHka ¢ 45 T
20% pacTBOpa COJSTHON KUCIOThI?
6. CocraB yriaeBogopona coaep:xkut 25% mno wmacce Bojaoponaa. Paccuuraiite
HKBHUBAJIEHTHYIO Maccy yriepoja B COeIMHEHUU.
BAPUAHT 12
1. Beiuucnuth Maccy 11 rasa mpu HOPMAaJIbHBIX YCJIOBHSIX, €CIIM IUIOTHOCThH rasa Io
BO3/1yXYy paBHa 2,562.
2.B0,1M° COJICPKUTCS 6'10% MOJIEKYJI KCeHOHa (H.y.). B kakom ob6beMe Bo3ayxa mpu
H.y. cogepxkutcst 10%° MomeKyl KeeHoHa?
3. OmpezenuTe Maccy napoB GEH30Ma B TOMCIICHHN 00BEMOM 35 M° IpH TeMIIepaType
22°C, ecii mapLuaIbHOE JAaBIICHIE apoB paBHO 2967 ITa.
4. B peakuuu HeWTpaau3aluu Ha 2 T OCHOBaHUS M3pacxoloBaynochl,82 T cossHOM
KUCTOTHI. PaccumnTaiiTe SKBUBaJIGHTHYIO MacCy OCHOBaHHUSI.
5. Haiigute dopmyny kpuctauioruapaTa xjiopuaa Oapus, eciu 36,6r 3Toil conu mnpu
MPOKAJIMBAHUU TEPSAIOT B Macce 5,4 BOJIBI.
6. Ilpu B3aumoneicTBUU cepoBojopona ¢ 2,98r xyopuaa OJHOBAJIEHTHOIO MeTaslia
oOpa3zoBasioch 2,2t ero cynbbuaa. Onpeneante MeTaul.
BAPHUAHT 13
1. Cocyn 3amosHEH CMecbl0 BoOAOpoAa U aszora. [Ipm KakoM COOTHOIIEHHU
napluaIbHBIX 1aBIEHUI MacChl ra30B OYAyT paBHbBI?
2. Ckonbko MoJekyn coaepkuT Ir stmieHa? Kakoil o0beM 3aHUMaeT 3Ta Macca rasa
npu H.y.?
3. Hackonbko rpajycoB HaJ0 HarpeTh ra3, HaXOISIIUICS B 3aKPBHITOM COCY/IE npnlOOC,
YTOOBI €0 JAaBJIEHUE YBEIUYUIIOCH B JIBa pa3a?
4. DkBUBaJEHTHAs Macca jkelie3a B ero okcuje paHa 18,6 r/monb. Kakoit o0nem
BOJIOpOJa (H.y.)HEOOXOIUM JIJIsl BOCCTAHOBIJIEHHUs 16T 3TOT0 OKcuaa?
5. B3aumopeiictByror 1,75r HuTparta cepebpa u 7,6r consiHOM KucnoTel. Onpenenure
Maccy BbIIABILIEro ocajka. Kakoe BemecTBo 1 B KAKOM KOJMYECTBE OCTAETCs B U30BITKE?
6. Merann maccoii 1t coegunsiercs ¢ 8,89r O6poma unu ¢ 1,78r cepel. Onpenenure
SKBUBAJIECHTHBIE MacChl OpoMa U MeTaslia.
BAPUAHT 14
1. Bo ckompko pa3 Macca 101 azota mpu H.y. OOJIBIIIE MAacChl TaKOTO Xe o0bema
BOJZIOPO/JA NP TEX K€ YCIOBUSIX?
2. Ilpu HeKOTOPOH TemnepaType INIOTHOCTh IapoB CEPhI IO a30Ty paBHa 9,14.Cxonbko
aTOMOB BXOJUT B MOJIEKYJy CE€pBI?
3. Beruncnute 00beM Bo3ayxa Maccoit 290r mpu 17°C u maBnennu 85 l1a.
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4. PaccumnTaiiTe S5KBUBAJICHTHYIO MacCy 3JIEMEHTa, eciu ero cynbua coaepxur 13,8%
Cepbl, SKBUBAJIIEHTHAs Macca KOTOpoil paBHal6r/mMosb.

5. TIopoIIOK YacTUYHO OKHCIEHHOro MarHusi maccoir 5,10 r oOpabortamu consHON
KkucioToil. Beinenunocs 3,741 Bogopona (H.y.). Ckosibko % Martusi mo Macce coJIepKajioch
B [IOpOILIKE?

6. HaBecku Meraimna oauHakoBol Maccel pearupyer ¢ 0,2 r kucinopojga u 3,17 r
rasiorena. Onpezenure 5KBUBaJICHTHYIO MacCy rajloreHa.

BAPHUAHT 15

1. Onpenenure MIOTHOCTH a30Ta MO BO31yXy. Kak cooTHOCSTCS 00BEMBI paBHBIX Macc
ATHX Ta30B MPU OJJUHAKOBBIX YCIOBUSIX?

2. Paccuwnraiite maccy u 00beM(H.y.), KOTOPBIH 3aHUMAIOT 24'1023M0JI€KYH BOJIOpO/IA.

3. Onpenenute napnennel 0 r MeTaHa, HAXOASIIETO B COCYJIE 00BEMOM 5 J1 IIpU 7C.

4. Ilpu BoccranoBienuu 33,5 r oxcuaa meramna(ll) Bomopomom obGpaszoBanocs 2,7 T
BOJIbI. Y CTAaHOBHTE, YTO 3TO 32 METAJLI.

5. IIpu BoccranoBienuu yriem 32 r okcupaa xenesa(lll) oopazosanocs 20,81 r xenesa.
Brraucnute % BBIXOJT jKeJe3a o Macce.

6. DneMeHT o0pasyeT ¢ BOJOPOJIOM CoeduHeHHue, cojaepkamiee 8,87 % mo macce
BoZ0poaa. Paccunralite SKBUBAJICHTHYIO MacCy 2JIEMEHTA.

BAPHUAHT 16

1. Cxoibpko MoJiel U MosieKyJ coaepxkutcs B10r yriepona?

2. BoluncnuTe CpeHIO0 MIIOTHOCTH 110 BO3yXY ra30BOM cMecH, 00beMHbIE 10U Ta30B
B KoTOpoi# 11 MeTana (CHy) u stunena (C,H,) cooTBeTcTBEHHO paBHbl 52 1 48 %.

3. B cocyne oobemom 14 1 mpu 20 ‘C coaepxxutrcs 5 r Bogopona u 4,3 r asora.
PaccunTaiite mapruansHOe 1aBJICHHE KaXI0T0 ra3a U o0IIee JaBJIeHNUE Ta30BOi CMECH.

4. Ha ocaxaeHue HOHOB XJopa, cojepxkamuxcsi B 6,66 r comu wmeramia (1),
u3pacxonoBanol9,34 r Hutpata cepebpa. Omnpenenure 3KBUBAICHTHYIO MAacCy COJIH
JTAHHOTO MEeTalljla U €€ XMMHUYECKYI0 GopMyIly.

5. Ilpu pasnoxkenuu kapOoHaTa KanblMs BblAenuiIochk 11,2 7 yriekucioro rasa.
CkonbkO MOJIEeM MaHHOW comM pa3noxuioch? PaccuumraiiTe mMaccy THAPOKCHAA Kamus,
HEOOXOUMYIO TSI IOJTHOTO CBSI3bIBAHUS BBIIEIMBIIETOCS ra3a.

6. CKOIBbKO PKBHUBAJICHTHBIX MacC KHCIOpOJa MOTpeOyeTcsl NI MOJHOTO OKUCICHHS
2,6 T amermiieHa?

BAPUAHT 17

1. Onpenenure KOJIWYECTBO MOJIEKYJ M MoJed, cojepxamuxcs B 10 r aMmmuaka u B
TakoM ke Macce MeTaHa. Kakoit 00beM Npu H.y. 3aHUMAarOT MAacChl TaHHBIX Ta30B?

2. Onpenenute AaBieHue Bo3ayxa, ecnu 0,2 KT ero HaXoAUTCs B cocyne oobeMom 20 1
pu15°C.

3. Monekyna HEKOTOPOro BEIIeCTBa UMEET MACCy 1,210% kr. YcraHoBuTe MOJIIPHYIO
Maccy 3TOr0 BELIECTBA.

4. Oxcun wmetramna (II) conmepxkutr 28,57% xucnopona mo wmacce. Omnpexpenure
SKBUBAJIEHTHYIO U aTOMHYIO Macchl 3Toro Meramia. Hazosure meran.

5. Ha xnopupoBanue 18 r TexHHYECKOro ITMHKa pacxomyercs 5,61 (H.y.) Xjopa
Omnpenenute MacCoBYIO JIOJIIO TPUMECEH B LINHKE.

6. PaccunraiiTe SKBUBAJIEHTHYIO MAacCy JABYXBaJE€HTHOro Metaia, ecau 1,215 r ero
BBITECHSIOT U3 CepHOM KUcHoThI 1,121 (H.y.) Bogopoaa. Y CTaHOBUTE METALI.
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BAPHUAHT 18

1. B KakoM KOJIMYECTBE CEPOYIIEPOAA COIEPIKUTCS CTOIBKO KE MOJIEKYJ, CKOJIBKO UX
B 50 MJ1 BOAIBI ITpHU 20°C?

2. Onpenenute IOTHOCTH okcuaa yriepoaa(ll) mo azory.

3. Ilpu kakoMm AaBJIEHUM Macca XJIopa, 00beM KOTOPOro COCTaBisieT 3 J, OyAeT paBHA
3,5 r, ecm Temmeparypa 20 C?

4. Ilpu BoccranoBienuu 1,305 r Hekoro okcuaa mapranna mnoiaydedHo 0,825 r
Maprania. Paccuntaiite 5KBUBaJICHTHYIO MacCy METaJlla U yCTaHOBUTE (POPMYITy OKCHAA.

5. Paccumraiite % coaep:kaHue BOJbI 10 Macce B KpUCTAJUIOTHApaTe CyibdaTa HUKEI
(NiSO,x7H,0).Omnpenennte n3MeHeHNE MAcChl IIPU MPOKATMBAHUHU 1 Or KpHCTaIIIOTHAPATA.

6. OnpenenuTe SKBUBAJICHT CEPHOM KUCIOTHI B peakIHsIX 00pa3oBaHUs C paCTBOPOM

THAPOKCHIA KU a) CyJibdaTa Kaaus, 0) ruapocyabdara Kamus.

BAPUAHT 19

1. Bpramcnure MaccoBbl 10U Tra3oB B cMecu okcuaoB aszora(ll) m aszora(IV) c
MJIOTHOCTBIO 1O BO3ayXy 1,25.

2. Onpenenute Maccy dTaHa, coaepmamyfo3,6'1028 MOJIEKYJI.

3. Hekwuii ra3z npu 23°Cwu naBienun 85,1klla 3anumaer o6bem 31.Kakoit o6bem Oynet
MMETb 3TOT ra3 npu H.y.?

4. Maccoas nons ¢ocdopa B ero okcujie paBHa 56,4%. Y cTaHOBUTE MOJIEKYIISIPHYIO

dbopMyIry oKcHa.

5. Ilpu H.y. 12 11 ra3oBoii cMecH, cocToswIel U3 ammuaka u okcuaa yriaepona(ll),umeror

Maccy18 r.CkonbKo JUTPOB KaXA0r0 ra3a COAEPKUTCS B cMecu?

6. I[Ipu B3anmonerictBum 10 T metamia(ll) ¢ pacTBOpoM CONISTHOM KUCIIOTHI BBIICITHIOCH
41 Bonmopoaa(n.y.).Onpenenure MeTasl.

BAPHUAHT 20

1. B 7,2 r BemiecTBa COACPKUTCA 5,42:10% MoJieKysl. UeMy paBHa MOJsipHasi Macca
3TOTO BelecTBa?

2. B cocyne obobemom 40 1 HaxomauTcss 77 T YIJIEKUCIOrO ra3a TOJA JaBJIECHUEM
106,6xI1a. Haiinure TemnepaTypy rasa.

3. [I1oTHOCTH MapoB MPeNeIHLHOrO YIIICBOIOPO/Ia IO BO3AYyXY paBHa 4,41.YcraHoBHUTE

MonekynsipHyio ¢opMyITy 3TOTO BEIIECTBA.

4. Ilpu B3aumopeiicteuu 6,85 r metamn (II) ¢ Bogoit Beimenminocs 1,12 1 Bogopona
(H.y.).Omnpenenure MeTan.

5. B3aumopeiictByrot 100 r ruapokcuaa Hatpus ul00 r cepHoit kuciaotel. Onpenenure:
Kakasg conb (KUClas WId CpedHss) mpu 3ToM oOpasyercs. Haiinure ee maccy. Kakoe
BEII[ECTBO M B KAKOM KOJIMUECTBE OCTAETCS B N30BITKE?

6. YcranoBute xumuyeckyr ¢opmyny Hutpara meramna (II), ecnium mnpu ero
pasnoxeHuu noiydeHo 1,62 r okcuna nannoro meramia u 0,224 n kucinopoza (H.y.).

11.1.3. TunoBble KOHTPOJIbHbIE 32IaHUS W MHbIE MATEPUATbI, HEOOXOAUMBIE JJIsI
OlleHKH 3HAHWI, yMeHMii, HABBIKOB M (MJIH) ONBITA B X0/€ MPOMEKYTOYHOH aTTeCTAI[UH 1O
AUCIHHUIIJIUHE

DK3aMeH TPOBOJUTCS B TECTOBOM M YCTHO-IMCBMEHHOW (opMe MO BCEMy MaTepuany
n3ydaemMoro Kypca «O0meit Xumum»

DK3aMeHAIIMOHHBIN OUJIET COIEPIKUT 5 BOTPOCOB U3 Pa3HBIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETbHI

Kageopa NIBIuX 3K3AMEHAIIMOHHBINA BUJIET N 1
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Hucyunauna Xumus

1. BryTpenHss sHeprus u ee pusznueckuii cMpIci. [IepBbiii 3aK0H TEPMOIUHAMUKHU. DHTATBITHSI.
Cranpaptabie ycnous. Temnobie a3 dextsl peakuuid QV u Qp. DHII0 - 1 3K30TepMHUYECKHUE
peakiuu. JHepreTHUecKue AuarpaMmMbl 3TUX PEaKIIH.

2.. Qucconmanus smekTpoautoB. Monnoe npoussenenue Bojbl. lllkana kucnotrHocTH.
Heiitpanbhsbie, Kucible U mienounbie pactBopbl U ux pH. Onpeaenuts pH B HachblllleHHOM
pactBope AI(OH);3

3. Onpenenuth Equ i i1 peakiuu A + B = C + ]I, eciiu koHcTaHTa ckopoct ipu 21 n 41 oc
COOTBETCTBEHHO PaBHHI 4. 10%17,5.10%

4. Kaxosa xonnenTpamus noros H" , OH u pH B 5 % pacTBope YKCYCHOI KHCIOTEHI.

5. B rabBaHHYECKOM dNEMEHTe mpoTekaeT peakuust Mg +Sn** = Mg** + Sn?

A). HapucoBath cxemy »5JeMeHTa U OINpEACTUTh HAMpaBICHHUE MABMXKEHUS OHIIEKTPOHOB BO
BHEITHEH IIETIH;

b).Paccuurtare O./1.C, ecnu KOHIIEHTpalUsi HOHOB [Mg2+], [Sn2+] u Sn** paBHBI cooTBeTCTBEeHHO 0,1,
10 u 10 monb/n

Kageopa 11bInX SK3AMEHAIIMOHHBINA BUJIET N 2
Hucuunauna Xumus

1. 3anucarh ypaBHEHUSI MPSAMBIX U 00paTHBIX ckopocTelt rereporennoit (CaCOz = CaO + COy) u
romorenHo# (2N,0 =2 N, + O, - Bce BemecTBa - ra3bl) peakiuii. JHeprus akTUBALUHU TpoIecca.
AKTHBUPOBaHHBIN KOMIUIEKC. AKTHBHBIE MOJIEKYJIBI (pacnpenenenue Makcesa).

2. Mg peakiuu 2N,0 = 2 Ny + O, onpeienuthb: TeIuioBoi 3G PeKT peakiuu; BRIpaKESHUS JIIs
koHcTaHT K¢ u K, ¥ cooTHOmIEeHNEe Mexk 1y HUMU. ByzeT i peakuus caMOInpou3BOIbHO IPOTEKATh
npu 100 °C.

3. Beruucauts [1P CaF,, eciu B 1 nmutpe Bozsl pactBopsiercs 0,0157 r aToit comu.

4. TTonbepute k03 (PUIMEHTHI B YypaBHCHUU. Y KQKHUTE OKUCIUTENh U BOCCTAHOBUTEIb. Kakoi u3
9JIEMEHTOB OKHCISETCA, Kakoi BoccranaBimuBaeTcs? Al + KyCr07 + HoS04 — Alp(S04)3 +
CF2(804)3 + K,S04 + H,O

5. dAuarpamma [Typ6e. Kakue manHbie MOKHO MOMYYUTH B TJIaHE KOPPO3UH METANIOB HA OCHOBE
ATOM UarpamMmmbi?

KageopalIBOuX Y K3AMEHAIIMOHHBINH BUJET N 3
Hucyunauna Xumus

1. 3akon I'ecca u ero cneactBus. TepMoxumuueckrue ypaBHeHus. PacueT TemnoBsix 3G dekToB
XUMHYECKHUX PeaKuii mo sHTansnusM oopazosanus (Ha npumepe 2 NO + Cl, =2 NOCl1) u
cropanus. [IpakTuueckast 3HauuMoCTh 3akoHa ['ecca.

2. @ynxkiun cocrosiaus cucreMsl (U, H, G, S). Ux du3nyeckuii cMbICHT U CBSI3b MEXKAY HUMHU. UTO
0 ATUM MapaMeTpaM MOKHO orpeaenuTs? OTBeTbl 000CHOBATh M MOATBEPAUTH POPMYITaMH.

3. Berancauts pactBopumocts 1 ITP Ni(CN),, ecr B 500 Mt Botel pactBopsiercst 2,09.10 ®r
COJIU.

4 . YpaBuath MeTosiom noiypeakimii: Cl, + Kl + KOH = KCI + K103 + H,0

5. ]Iy raibBaHMUYECKOTO dyieMeHTa Fe| Fe*? (1momns/m) || Ag*(0,1moms/m) |AQ yKa3aTh IONAPHOCTE
AJIEKTPOJIOB U HAIIpaBJICHUE IBMXKCHUS 3JIEKTPOHOB BO BHemHeH 1ienu. Paccunrats 3/1C.
Kageopa 1BInX 9K3AMEHAIIMOHHBIA BUJET N 4
Hucyunauna Xumus

1. lIpunuun Jle-arense. @akTopkl, BIUAIOLUIME HA CABUT PABHOBECHUS] XUMUUECKOU PEaKIINH.
[Toka3are Ha mpuMepe nosrydeHus ammuaka 1 NHs .+ HyO = NH;OHy, |, paccunras
MpeBAPUTENHHO TEIJIOBOM 2P PEKT ITON peaKinu.

2. I'mpponms coneit. Ilokasate Ha npumepe KH2PO4. Crenens n koHCcTaHTa ruaponusa. pH cpenbt
npu ruaponuse coneil. CocoObl CABUTa paBHOBECHS IIPU THAPOIHU3E.

3. Onpenenuth naBlieHHE B cocyne oobemom 20 J1 Ta30BOM CMECH TIPH 200C, COCTOSIIENA U3 2T
xyopa u 10r a3ora.
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4. Tlonbepute kodhdunments B ypasuerun: Al + KMn0,+ HpS0, — Al(S04)3 + MnS0,4 + Ko
S04 + Hy0. YKakuTe OKMCIUTENh 1 BOCCTAHOBUTEID. Kakoi U3 3JIEMEHTOB OKUCIAETCS, KaKoi
BOCCTaHaBJIMBACTCS?

5. CKOJIBKO TPaMMOB HHKEJS M XJIOpa MOXKHO TOJYYHUTh MPH JISKTPOIHM3E XJIOPUIa HUKEIS TIPH
Toke 8 A u BpeMeHu 2 yac. Bbixo 1o TOKy KaToJIHOTO Ipoiiecca 66 %.

Kageopa IIBIuX 39K3AMEHAIIUOHHBIN BUJET N5
Hucuyunauna Xumus

1. 'oMOreHHbIN U reTeporeHHbI Karanus. JJOCTOMHCTBA M HEJIOCTATKU KaXK10r0 METoa.
MexaHu3M IeMCTBUS KaTaau3aTopa Ha CKOPOCTh U Ha paBHOBecHUe peakiuu. Hapucosats
SHEPTreTHYECKYIO TUarpaMMy peakiuu 0e3 KaTtaau3aTopa u ¢ HAM.

2. DHTpOIHUA, YTO OHA XapakTepusyer. I3MeHeHue 3HTPOIUHU B MPEesiax TOMOJIOTHYECKOTO psijia,
MIPH YCIIO)KHEHUH MOJIEKYIT, (Pa30BBIX MMEPEXo/iax, C pOCTOM TEMIIEpaTyphl, B PEAKIUAX C
ydJacTHeM Tra3000pa3HbIX BemecTB. [losicHuTs Ha mpuMepax: repmudeckoro paznoxenns CaCOs u
B CHHTE3€ aMMHAaKa.

3. MoxHO 71 TpUroToBUTH pactBop KoHueHntpamuei 0,01 M u 0,0005 M, ecaun [1P=4,4.10"°.

4. PaccraButh kK03 duimentsl B ypaBHenuu: K,S + KMnO,4 + H,SO4 — S + MnSO4 + K;SO4 +
H,0. Yka3arb OKHCIUTEIb U BOCCTAHOBUTEIb.

5. Koppo3us ¢ BOgopoaHOW U KHCIIOPOIHOM Aenonsapu3anuei. JKene3Has miacTHHKa B KOHTAKTE C
MeHOM HaxoauTcsi B BogHoM pactBope KCl. 3anummTe kaTOAHBIA U aHOIHBIN IIPOLIECC KOPPO3UHU
U ypaBHEHHE PEaKui.

Kageopa 1BIuX DK3AMEHAIIMOHHBINA BUJIET N 6
HAucyunauna Xumus

1. Bropoii 3akoH TepmonuHaMuKku. JHeprus ['nb6ca. YcmoBrue caMOnpou3BOIBLHOTO MPOTEKAHUS
MIPOLIECCOB M TEPMOJAMHAMUYECKOE PABHOBECHE B HM30JIMPOBAHHOM CHCTEME. DHTAJBIIUWHBIA U
SHTPONUIHBIN QakTopbl. PaBHOBECHas TemmepaTypa peakiuu.

2. CpenHsii M MIHOBEHHas CKOPOCTh peakuuu. CKOPOCTh TE€TEpOreHHBIX peakuui. 3aKoH
nefictBusl Macc. MOJIEKYISIPHOCTb W TMOPSIAKM  pEeakuu. OHEprus axkTUBAalUUH. AKTHBHBIE
MOJIEKYJIBI.

3. Cxonbko Moned u Monekyd Haxoautes B 1 1 u 1 r CO? Onpenenuts aBiaeHUE Ta30BOM CMeECH,
nomerieHHoi B 10 11 cocyn mpu T=298 K B xonuuectBe 40 r CO n 42 r Noy.

4. Paccunrars pH 0,2 M NH4OH; K, = 2.107

5. Koppo3usi ¢ BoIopoaHON U KHCIOPOIHON fenoisipusanueil. JKenezHas miacTHHKA B KOHTAKTE ©
MeHOM HaxoauTcst B BogHOM pactBope KCl. 3anumute KaToHBIN 1 aHOIHBIN MpoIecc KOPPO3UH
Y ypaBHEHHUE peaKLUil.

Kageopa 1BInX DK3AMEHAIIMOHHBINA BUJIET N7
HAucyunauna Xumus

1. Dueprus Iub6ca. HeoOxomumocTs ee omnpeneneHus. YCJIOBUS CaMOIPOU3BOJIHLHOTO
IIPOTEKaHUsl NPOLECCOB M YCTAaHOBJIEHUS paBHOBecHs. V3MEHEHHMe M pacueT SHTPONMU IIpU
¢dazoBbIx paBHOBecusix. OnpeneneHue >SHTPONUU U YCIOBHUH, MNpU KOTOpPBIX Oyner
caMonpou3BoibHO npoTekath peakuus: 2NOy) + Oyry & 2NOyp

2. 'maponu3s. BeipaxkeHust A1 CTENEHU U KOHCTAaHThI THAPONIN3a. PacueT KOHCTAHThI THAPOIIN3a.
CocraBbpTe MOJEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPaBHEHMS THIPOJIN3a, ONPENEIUTE PEAKLIUIO
UX BOJHBIX PaCTBOPOB:

a) ZnCly; 6) Cu(NOs)2; B) FeSO..

3. Paccunrars pH 0,2 M NH, OH ; K, = 2.10°

4. dana peakuusi: CO + Cl,= COCl,. Ucxoansle koHneHTpanuu CO u xnopa pasusl 0,7 u 0,2 M.
BerynciuTh KOHIIGHTpAllUM BCEX BEMIECTB B MOMEHT paBHoBecws, korma [Cly] = 0,1 M.
Onpenenutb KOHCTAHTY PABHOBECUS ATON PEAKIIUH.

5. B kakom untepBane pH Hukenb u HUHK OyAyT KOpPpOAUPOBATH B YCIOBHUSIX BOJOPOTHON
JENoIspu3auun?
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Kageopa 1BInX DK3AMEHAIIMOHHBINA BUJET N8
Hucyunauna Xumus

1. OcHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHHE MACChI, TOCTOSHCTBA COCTaBa, 9KBUBAJICHTOB. [ 'a30BbIe
3akoHbl (Yucmo ABoraapo, ypaBHeHHe MenaeneeBa-Kmaneiipona, 3akoH SKBHUBAJIECHTOB,
napiuaibHbIe JaBJICHUS Ta30B...). DKBUBAICHTHI PA3IMYHBIX KJIACCOB BEHIECTB (OKCHUIbI, COJIH,
KHUCJIOTBI, OCHOBAHHUS).

2. DHepreTuueckas auarpamMma peakuud. CBsi3b SHEPrHMM aKTHBALUHU C TEIUIOBBIM 3((EKTOM.
AKTUBHpOBaHHBIN KOMIUIEKC. BiusHue xatanu3atopa Ha E,q W CKOpOCTH TIpsSMOI U 0OpaTHOM
peaKuui.

3. YpaBHATH ypaBHEHHE pEaKLMU U HA3BaTh OKUCIUTEIh U BOCCTAHOBUTENb. ONpeaeTuTh NOUIET
JIM peakuusi CaMOIIPOU3BOJILHO: KNO, + K,Cr,07 + HySO4— KNO3 + Cr2(804)3 + K,SO,4 + H,O
4. Kakoit u3 OKCHIOB Jierde BOCCTaHOBUTH Bojopoaom: Ag,0 + Hp; =2Ag + H,O wumu Cu,0 + H,
= 2Cu + H,0 OtBet 060CHOBATh TEPMOTUHAMUYECCKIMHE paCUYCTaMHU.

5. HanumuTe ypaBHEHUS 3JEKTPOAHBIX IPOLECCOB, MOISPHOCTH AJIEKTPOIOB U TOKOOOpa3yrolen
peaxuuy, paccunrtaiite JJIC ranpaHmueckoro smemenra: Fe| Fe*(0,001moms/n) || Ag*(0,01
Moutb/n) | Ag

Kageopa 1BInX 3K3AMEHAIIMOHHBIA BUJET N9
HAucyunauna Xumus

1. DHTpomHs TPOCTBHIX W CJIOXKHBIX BEHICCTB. DHTPONHMHBIC JUArPAMMbl WHIUBHIYATbHBIX
BeniecTB. Bo3pactanue (yObUIb) SHTPONIUU B 3aBHCHUMOCTH OT CTPOCHHS BEIIECTB, pU (ha30BbIX
nepexoax W B XHMHUYCCKUX pEAKIMsIX. II0Ka3aTh HA TNpUMepax TOJIydeHUS aMMHUaka W
Tepmuyeckoro paznoxenus CaCO3

2. Bimsxue TemmepaTtypel Ha CKOpPOCTh XHMUYeckod peaknuu. [IpaBuno Bant-I'oddda.
VYpaBHeHue AppeHuyca. DHEprusi aKTUBAMM U MPEIIKCIOHEHIHUATbHBIA  MHOXHUTEIb - UX
(buznyeCKuil CMBICI.

3. Beruuciurh MossipaocTh pactBopa U pH 4 % pactBopa HCN. Kiycnor = 8.1010

4. lana ooparumas peakmus: 4HCly) + Oy 2 2H0(y + 2Clyry Bsruncints AH%qs peaxiuu.
Kak moBnusitoT Ha paBHOBECHYIO KOHIICHTPAIIMIO XJIOpa CIEAYIOIINE U3MEHEHUs: a) MOBHIIICHHE
TeMIeparypbl; 0) yBeaudeHue OOIIEero AABJICHUS; B) YBEJIMYEHHE KOHIIEHTPAIMM KHUCIOPOJa; T)
yBeJIMYEHUE 00beMa PEaKIIMOHHOTO COCY/1a; 1) BBEJIEHHE KaTalu3aTopa.

5. DrekTposu3 BOIHBIX pacTBOpoB. 3akoubl Papases. Diektponaus NaCl. 3amucars kaToaHbIC U
AHOJTHBIE PEaKIUU

Kadgheopa I1BIuX S9K3AMEHAIIMOHHBIA BUJET N 10
HAucyunauna Xumus

1. CrannaptHast cBoboaHast sHeprusi ['mdb0ca oOpa3oBaHMs BEIIECTB U PacyeThl CTaHIAPTHBIX
sHepruil I'nboca xumuueckux peakiuit. IlokazaTe Ha npumepe 3Fey) + 4H2O & FesOupm) +
4H, ) . OnpenennuTs paBHOBECHYIO TEMIIEPATYPy PEAKIMU M KAaKOW U3 (aKTOPOB DHTAJIbIMHHBIN
WJIH SHTPONUIHBIN SBISETCS TOMUHHUPYIOIIUM B 3TOW PEAKIMH MPH CTAHJAPTHBIX YCIOBUSIX?

2. OOpatuMble peakuuH. 3akoH JIeHCTBUS Macc M KOHCTaHThl paBHoBecua K. m K, . Hx
COOTHOIIIEHUE [IIsl TOMOTE€HHBIX T'a3000pa3HbIX U KOHACHCUPOBAHHBIX cucTeM. CrocoObl CABUTA
pPaBHOBECHSI pEeaKIMy yKa3aHHOU B TIEPBOM BOIIPOCE.

3. BeiuucnauThe KoHCTaHTy M creneHb aucconuanuu NH 4OH, ecnu koHueHTpanus H*- womnoB B
0,IM pactBope NH 4,OH paBna 10°moub/n?

4. Hano ypaBuenue.MnO, + KCIO; + KOH— K;MnO, + KClI + H;O paccraButh
koa¢¢umenTsl. [lolaeT mu peakuus B npsiMmoM HarpaBieHun? OTBeT 000CHOBATh.

5. CocraBbTe cxemy u paccuutaiite D/[C rarbBaHUYECKOTO JIEMEHTa, B KOTOPOM OBl MpoTekana

peaKIus: Zn + Co%* = Zn** + Co, eci KOHIGHTpAILMs HOHOB B pacTBope: [Zn?*] = 1,5
moutb/1 1 [CO?*] = 0,01 Monb/1
Kageopa 11BIuX DK3AMEHAIIMOHHBIW BUJET N 11

1. Jucuyunauna Xumnsg
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2.00patuMble W HEOOpAaTUMBIC TMPOIECCHL. YCIOBHS HM3MEHEHHUS HAMpaBICHHUS OOPaTUMBIX
XUMUYECKUX peaKIuil. DHTATBIMUHBIA U SHTPONUIHBIA (hakTOophl. PaBHOBECHAsI TemmepaTrypa u
€€ OIIpeIeJIeHNE Ha IPUMEPE PEaKLUu:
4HC|(F) + Oz(r) pud 2H20(r) + 2C|2(r) AH0298: -112,24 xJIx.
3. CreneHp U KOHCTaHTa qucconuanui. CHIbHBIE U Clla0ble dJIEKTPOJIUTHL. BUIBI KOHIICHTpAIIHiA.
Pacuer cremenu auccommanuu u pH pacTBopoB Ha mpumepe ciaOblX KUCIOT U OCHOBaHUM.
Paccuurars pH u crenens nucconuanuu 0,1 M pactBopa yKCyCHONW KMCIIOTbI
4, Kakoii 00beM 3aHuMaroT 20 T xj10pa npu 30°C u gaBnennu 150 atm?
4. Koncranra paBHoBecHs peakuuu Noiry + 3Hyp) 2@ 2 NH3 Ke=0,1 npu 673K. PaBHOBecHBIE
koHueHtpanuu [Hz] = 0,6 monw/n; [NH3] = 0,18 monb/n. Beraucinuth HauaibHYIO U PABHOBECHYIO
KOHIIGHTpAIlUX a30Ta.
5. CranpHasi KOHCTPYKLMSI HaXoAWTCS B MOpCKoW Boje. Kakue mpoiiecchl MpOTEKalT MpU ee
koppo3un? Kak H3MEHUTCS KOPPO3HMOHHBIM MPOLIECC, €CIM K KOHCTPYKIIMU MPUCOCTUHUTH
LIUHKOBBINA MPOTEKTOP?
Kageopa 1BInX 9K3AMEHAIIUMOHHBINA BUJET N 12
Hucyunauna Xumus
1. Ilpunuun Jle-Ilatenbe. DakTopbl, BAUSIOUIME HA CABUI PABHOBECHUS XMUMUYECKOM PEAKIIMHU.
[Tokazate Ha mpuMepax nomydeHus ammuaka © NHj .+ HyO 5 = NH,OH,,
2. Tepmonunamuueckas cucrema. Bumsl cuctem. CoctosiHue cucteMbl. DYHKIIUU COCTOSIHUSL U
napaMeTpbl CUCTeMbl. BHyTpeHHsst sHeprusi (ee (pU3NYECKUH CMBICI) U DHTAJbIHUS CHUCTEMBI.
[IpakTUueckoe MpUMEHEHNE FTUX BEIIMYHUH.
3. IIpu BoccTanoBneHUH Boopo oM 1,34 r okcuaa aneMenTa oopa3oBanoch 0,324 T BOJIbI.
Ornpenenutb SKBUBAJICHTHYIO MACCy JIBYXBaJIEHTHOTO AjieMeHTa. UTo 3To 3a 351ieMeHT?.
5. Beranciure pH n pOH u crenens aucconuanuu pactBopa:8 % pacrsop HF K =6,61.10™.
[TnotHOCTH pacTBOpa paBHa 1,2 r/em®
6. Uepes pactBop FeCl, mponyctunu Tok cuitoi 3A B Teuenun 10 munyt Paccuurath maccy
JKele3a BblienuBLIerocs: Ha katonax npu B,= 80 %. Kakasa napamuiensHas peakuus OpoTeKaeT
Hapsly C BBIIEICHHEM jKelle3a Ha karoge?Kakoil ra3 m B KaKOM KOJMYECTBE BBIACIHIICS Ha
uHepTHbIX aHonax npu 100 % Beixoxe 1o Toky.?

Kageopa 1BInX 9K3AMEHAIIMOHHBINA BUJET N 13
HAucyunauna Xumus

1. TloHsTHE O CKOPOCTHM XUMHYECKHMX peakuuid. CpeaHsis ¥ MIHOBEHHAsh CKOPOCTb PEaKIIHH.
OHeprusi akTHBALMU Tpoliecca B OOBIYHOM peakuu M IpH HCHOJIb30BAHHMU KaTalln3aTopa.
CKOpOCTb IreTepOreHHBIX peakliuii U uX 0co0eHHOCTH. [IopsII0K U MOJIEKYJIIPHOCTD PEaKIUH.

2. Tlonoepute ko3 duuentsl B ypaBuenuu Bi,O3 + KOH + Br, — KBiO; + KBr + Hy0 .
VKaXuTe OKHCINUTEIb M BOCCTAaHOBHUTENb. KakoW W3 JJIEMEHTOB OKHUCISIETCS, Kakou
BOCCTaHaBIUBaeTcA? TONAET JM JaHHas peakuus B MpsMoM HampasieHMH? OTBeT 000CHOBATh
pacdeTom.

3. Haittu pH u xoHnenTpauuto rugpokcua-uona 0,1 % CH3COOH , p =1 r/em®

4. VicxoaHble KOHIIEHTpAIMK a30Ta U Bojgopoaa B cucteMe: Nj y + 3Hz iy 2 2NHspy 66 [N2]
= 2 Momb/1, [H2]= 8 monw/n. K MomeHTy HacTymiieHus paBHOBecHs mpopearupoaio 10%
MCXOJHOTO KOJHMYECTBa a30Ta. Bo CKOJNBKO pa3 M3MEHUTCS JaBlIEHUE TOCJE NMPUXOJa peakluu K
paBHOBecHio. T = 500°C.

5. CocraBbTe cxeMy u paccunTtaiite DJ[C raqbBaHMYECKOTO 3JIEMEHTa, B KOTOPOM OBl TIpoTeKasia

peakuus: Cd + Cu®* = Cd** + Cu, ecim KoHIeHTpamus HoHOB B pactBope: [Cd**] = 0,1
moub/11 1 [Cu?*] = 0,01 Mo/
Kageopa 1BInX DK3AMEHAIIMOHHBI BUJET N 14

Jucuyunauna XuMus
1. Ca3p cTannapTHoi sHepruu ['m66ca peakiuu ¢ KOHCTaHTOW paBHOBecHdA. CBsa3p Mexny K, u
K¢ 3aBUCUMOCTH KOHCTAHTBHI CKOPOCTH PEAKIIUU B 3aBUCUMOCTH OT TEMITEPATyPHI.
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2. 3akonbl Payns. D0ynmuockonuss u Kpuockonus. OcMoc u ocMoThndeckoe fasieHue. CHiIbHbIC
U cinadbie 3eKTpouThl. CTEeTeHb JUCCOIMAIMKM M KOHCTaHTa auccoruanii. OT 4ero 3aBUCST 3TH
BCJITUYUHBI?

3. Bo ckomnbko pa3 pactBopumocth (Moaw/n) Fe(OH),, 6omemie pactBopumoctu Fe(OH) 3, ecnu
I1P;=5-10"° ; TP ,=3,8-10"%° ,

4, KNO; + KMnO4 + KOH — KNO3 + K;MnO,4 + H,O. PaccraButh k03¢ HUIMEHTHI, YKa3aTh
OKHCIUTENb U BOCCTaHOBUTENb. [l0M1eT M caMONpOU3BOILHO PEAKIIMs B MPSIMOM HaIPaBICHUU?
OOG0CHOBaTh OTBET PACUCTOM.

5. DiexTponu3 paciiaBOB M PacTBOPOB. B deMm 3akiI0o4aroTCsi OCOOEHHOCTH JIIEKTPOJIM3a B
BOJHBIX pacTBOpax? YTo Takoe BBIXOJ 10 TOKY U MEepEHANPSHKECHUE PEeaKIun?

Kagedpa I1BInX S9K3AMEHAIIHNOHHBIN BUJET N 15
Hucyunauna Xummusi

1. O6parumble peakuuu. 3aKOH AEHCTBHUs Macc U KOHCTaHThI paBHoBecHsd K. u K, Bzaumocsssb
9TUX BEIMYMH Ui ToMoreHHbx raszoobpasueix 4HCly + Oyp < 2H20n + 2Clypy m
KoHJleHcupoBaHHbIX cucteM CaCO3 = CaO + COa.

2. I'maponus coneil. CTeneHb M KOHCTaHTA TUAPOIAM3a. PUBHMYECKUM CMBICH 3THUX BEIUYUH?
Crynenyarsiii rugponu3 Ha npumepe ZnCl, u Na;HPO,. Brnusiaue remneparyps Ha K. Kakuvu
croco0aMu MOKHO TTOJABUT THAPOIIH3?

3. PaccunraTh KoHIeHTpamuio nosos H', OH "'u pH 0,5 % pactBopa NH,OH

4. Ilonb3ysick TaONUYHBIMU JaHHBIMU, paccunTath AHC 98 peakiuu CO(y + HoO = CO; () + Hy ()
Onpenenutb: a) AUg peakiuu; 0) CKOJIBKO IpaMMOB U CKOJIbKO JIuTpoB CO BCTymmwio B
pEeaKIuio, eClii BbienIoch 14,66 kJx tema (H.y.)?

5. CranpHas aetanp ObUTa TaJIbBAHUYECKH OLIMHKOBaHA 3a 1 yac 40 MUHYT B BOJHOM PacTBOpE
ZnSQO4 Macca nokpsitus coctaBuna 7,84 v, B,= 72,2%. Uemy Oblnia paBHa cuja Toka?

Kageopa I1BInX D9K3AMEHAIIMNOHHBIN BUJET N 16
Hucuyunauna Xumus

1. DHeprusi akTUBALMM, TIEPEXOAHOE COCTOSHHME W AKTUBUPOBAHHBINM KOMIUIEKC Ha MPHUMEPE
OJIHOCTaIMHHON peakiuu. HapucoBate quarpaMmy peakiium.

2. CryneHyaTasi IUCCOIMALINS 3JIEKTPOJIUTOB B pacTBOpax. KOHCTAaHTHI AMCCOLMAIIMN KUCIOT U
ocHoBaHui. OCHOBHBIC, KUCIIBIC U CPEIHKE COTH. VX muccormarusi.

3. Ompenenutb pacTBOpUMOCTb AgrS, ecnu ero TP = 6.10° . Kax m3smennrcs pacTBOPUMOCTD
AQ,S ecnu B pactBop A06aButh 0,5 M K>S

4. Beaucauth KOHICHTparuo noHoB Bojopona u pH B 0,01 M NaOH u 0,01 M pactBope
NH4OH.

5. Paccunraiite DJIC snementa P/Co®" 0,01; Co** 10™ // Cr** 103, Cr *" , 10°M/i/ Pt, .Vkaxure
PEaKIUU U MOJSIPHOCTD AJIEKTPOJIOB.

Kagheopa IIBIuX 95K3AMEHAIIUMNOHHBIN BUJET N 17
Hucuyunauna Xumus

1. OkHCIUTETFHO-BOCCTAHOBUTENIbHBIE peakinu. Kpurepuu, onpenesnsronme HarmpaBieHUE dTUX
peakiuii. Metoa nmonypeakiuii 1y moadopa KodQGUIIMEHTOB YpaBHEHUH Ha IPUMEPE PEAKITHH:
Cu,S + HNO;s (koH) — CU(N03)2 + H,SO, + NO

2. OcoOEHHOCTH KHWHETUKU TeTePOTEeHHBIX peakiuil. |'OMOreHHBI M TeTepOTeHHBIM KaTaius.
JlocTouHCTBA M HEOOCTaTKW TOMOTEHHOTO M TETEPOreHHOro Karainu3a. UYTo HeoO0XoauMo
MPEIPUHSITH, YTOOBI YBEIUYUTH TMPOU3BOJUTENBHOCTh PEAKTOpa MPH T'eTEPOreHHOM KaTallu3e.
[TprunHBI U3MEHEHUS CKOPOCTH PEaKIIuy TPY BBEJCHHUM KaTtaimu3aTtopa. HaprcoBaTh JTuarpaMMel
peakiuu. Bnusietr v karanu3aTop Ha paBHOBECHE U TEIUIOBOH 3 ekt peakuun?

3. Onpenenurte pH pactBopa, cogepxariero B 11 0,351 NH,OH.

4. Jna peakuun 2CUaqs + 1/205r) = CuOgmy AH9g  koTOpOi cocraBimser -167,6 kJIx,
paccUMTaTh: a)CKOJIBKO JUTPOB KHUCIOPOJA BCTYIUJIO B PEAKIIMIO, €CIM BhAenuiioch 335,2 k/lx
terta? 0) AU®,gg peakuuu (B mudpax).
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5. CKOIBKO TpaMMOB CEpPHOW KHCJIOTHI 00pazyeTcsi OKOJO HEpacTBOPUMOIO aHoja TpHU
aJeKTposin3e BogHOTO pacTBopa NaSO,, eciu Ha 3TOM e aHoje BbIASTIIOCH 1,12 1 Kucimopoaa
(n.y.). Paccuurars maccy raza 00pa3oBaBIIIErocs Ha KaTo/Ie.

Kageopa 11bInX DK3AMEHAIIMOHHBIA BUJET N 18
HAucyunauna Xumus

1. OcHOBHBIE 3aKOHBI XUMHUU: COXPaHEHUE MACChl, IOCTOSHCTBA COCTABa, SKBUBAJIIEHTOB. ['a30BbIe
3akoHbl. (Yucno AsBorazpo, ypaBHeHue MenneneeBa-KnanelipoHa,3akoH 3KBUBAJIEHTOB).
DOKBUBAJICHTHI Pa3IMYHBIX KJIACCOB BEIIECTB (OKCHIbI, COJIU, KUCIOThI, OCHOBAHUS).

2.MexaHu3sM U CTaJAUHHOCTb peakuuil. MOoNeKyIsIpHOCTh JJIEMEHTApHBIX CTaAud U
SHEpreTHUYeckas auarpaMma MHOTrocTaAuiHOW peakuuu. Jlumurtupyromas craausa. [lopsoox
peakiuu.

3. 3akon I'ecca u ero cinenctBusa. TepMoxumuyeckue ypaBHeHHs. PacueT TeroBeix 3¢¢GeKToB
XUMUYeCKUX peakuuid. [lokazaTs Ha mpuMepe peakluu CUHTE3a aMMHUaKa.

4. Insa peakuu 2N,0 = 2 N +O, onpenenuth: 1) paBHOBECHBIC KOHIICHTPAIIMKM BEUIECTB, €CIIU
ucxonnas [N,O] = 0,2 M, a k MoMmeHTy paBHOBecus npopearupoBaio 20 % 3aKuCH a30Ta;
Onpenemuts K, u K.

5. Kak npoTekaet Koppo3usi XpOMHUPOBAHHOTO CTAIBHOTO U3/ENH: a) B KUCIION U 0) HEUTpaIbHOU
cpele TMpH HapYyUIEHHWH [EIOCTHOCTH MOKphITUA? (CocTaBbT€ CXEMbl KOPPO3MOHHBIX
raJbBaHUYECKUX FJIEMEHTOB M 3AMUIIUTE YPAaBHEHUS pEaKIIHil.

Kageopa 1BIuX DK3AMEHAIIMOHHBINA BHUJET N 19
HAucyunauna Xumus

1. Onpexenuts pH 0,01 M HC1 1 0,1 M HCN (K = 8.10™).

2.3aKOH JeHCTBHMS Macc. 3aBUCHUMOCTb CKOPOCTHM XHMMUYECKOW peakIuu OT KOHLEHTpALUH
peareHToB U Temieparypbl. DHeprus aktubauuu. [lopsinku peaxiuu. KoHCTaHTBI CKOpPOCTH U
paBHOBECHS.

3. OHTponus. DHTpPONUKHBIE JUarpamMmbl HHAWBUIYaJbHBIX BellecTB. Bo3pacranue (yObuib)
SHTPONUU B 3aBUCUMOCTH OT CTPOEHHUS BEILECTB, NpHU (a30BbIX MEpexojax U B XMMHUYECKHUX
peakuusx.

4. Jlana peakuusi: CO + Cl, = COCl1,. Ucxoansie koHuentpauuu CO u xiopa pasusl 0,5 u 0,2
M. OnpenienuTth paBHOBECHBIC KOHIICHTPAILMKM BCEX BEIECTB B MOMEHT BpeMenH, korna [Cly] =
0,1 M. PaccunTtaTh KOHCTaHTY PaBHOBECHS PEAKIIHU.

5. OnpenenuTs TeMIEpaTypy, BhIlIe KOTOPOi Bo3MoxkHa peakmwus: 2H,S + 30, = 2 H,0 + 2 SO,.
Bce BemiectBa razoo6pasnsl. et in peakuus caMONpoOU3BOIBHO MPU CTaHAAPTHBIX YCIOBUAX?
OHTPONUNUHBIN WM SHTANBIUUHBIN (akTop onpeaesnseT NpoTeKaHue peakuu?

Kageopa 1BInX 3K3AMEHAIIMOHHBIA BUJIET N 20
Hucyunauna Xumus

1. BnusHue TemmepaTtypsl Ha CKOpPOCTb XHMMHYeckoil peakuuu. IlpaBuno Bant-I'odda.
VYpaBHeHne AppeHuyca. DHeprus akTUBALUU M MPEASKCIOHEHIMAIBHBIH  MHOXHUTENb - HX
¢busnueckuit cmpica. Kak MoxxHO caBuHyTh paBHoBecue peakiuu 2N,0 = 2 Ny +O; B o6paTHOM
HampasiieHuy, eciau AHy, < 0.

2. BeruncnuTh KOHIEHTpanuto noHoB Bogopozaa u pH B 0,01 % pactBope NaOH.

3. s peaxuuu 2N,0 = 2 Nj +O; onpenenuts: 1) paBHOBECHBIC KOHIIGHTPAIIMH BEIIECTB, €CIIN
ucxoguas [N20]=0,2 M, a k mMomeHTy paBHOBecusi mpopearupoBaio 20 % 3akucu a3oTa;
Omnpenemuts K, 1 Kc. 2) Bo CKOIBKO pa3 W3MEHHTCS JaBJIECHHE IIPH PABHOBECHHU 10 CPABHEHUIO C
VCXOJHBIM COCTOSTHUEM?

4. SnCl, + K,Cr,07 + HCl — SnCl,4 + CrCl3 + KCI + H,0. PaccraButh KO3 GHUIMEHTHI, yKa3aTh
OKHCITUTENh U BOCCTAaHOBUTENb. [ToHaeT Tu caMOnpon3BOJIBHO peakiiysl B IPSIMOM HarpaBIeHUU?
O60cHOBaTh OTBET PACYETOM.

5. Jlns rampBaHUYECKOro dyeMeHTa Fe| Fe*? (0,001momb/m) | Ag’(0,1mons/m) |Ag ykasatsh
MOJIIPHOCTH AJIEKTPOJOB U HaIlpaBJICHHWE JBUKEHMs 3JIEKTPOHOB BO BHEIIHEW menu. Paccuurarh

SMC.
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Kageopa IIBOnX DK3AMEHAIMOHHBIN BUJET N 21
Hucuunauna XumMus

1. OKHCIUTENFHO-BOCCTAHOBUTEIFHBICE M OOMEHHBIE peakiuuu. Kpurepuu, ompenesironme
HaIpaBJIeHUE ITUX peakuii. PaccTaBuTh K03hOUIIMEHTHI U TTOKa3aTh HA MPUMEPE PEAKIINH:

Al + KMnO,4 + H;SOs— Aly(SO4); + MnSO,4 + KySO4 + H,O moitner v gaHHas peakius
caMonpou3BobHO? OTBET 00OCHOBAThH PACUETOM.

2. Paccunrats TernoBoi 3 ekt mporecCa u paBHOBECHYIO TeMIIEpaTypy IS PEaKIvu:

Al4Cs o+ 602 = 2A1,05() + 3CO,. Kakoe kon-Bo Temua Beienuthes npu odpasosanuu 10 1 CO,.
3. Haiitu pH u xonuentpanuto ruapokcua-uona 6 % CH3COOH ,p=1,1 r/em®

4. Tepmonunamuueckasi cucteMa. Buabl cucteM. BHYTpeHHsISI SHEPTHUs, SHTAIBINS, SHTPOIHSI U
sneprusi ['mb6ca cucremsl. X (u3nueckuii CMbICI, B3aMMOCBSI3b U MPAKTUYECKOE MPUMEHEHHE
JTUX BEJIHYMH.

5. IlpuuuHBl BO3HMKHOBEHHUS TalbBaHOMAap TpuU Koppo3uu. CrocoObl 3alIuThl METAIOB OT
KOPPO3HH.

Kageopa I1BInX DK3AMEHAIIMOHHBIN BUJET N 22
Hucuyunauna XuMus

1. F'omMoreHHbIi U TeTEpOreHHbIN KaTtanu3. BiusHue karanuzaropa Ha 6apbep npsMoi U 00paTHOM
XUMUYECKON peakiuu. Katanmm3 um XuMHUYeckoe paBHOBecue. J[OCTOMHCTBA M HEIOCTATKH
TOMOT€HHOTO ¥ T€TEPOTCHHOTO KaTaJIn3a.

2. Paccuurare pH u crenens quccormaruu 0,1% pactBopa NH,OH, K, = 1,8.10 N

3. TereporeHHoe paBHOBECHE OCaJOK - HACBHIIICHHBIA pPAcTBOP TPYAHO PACTBOPHMOIO
3JICKTPOJINTA. Paccunrare [1P Haceimennoro pactsopa Al(OH)3 eciii KOHIIEHTpanys
noHoB OH B Hem paBHa 107 m/1. Kak MOXHO CABUHYTH PAaBHOBECHE B 3TOM CJIy4ac B IIPSIMOM U
00paTHOM HaInpaBICHUAX?

4. AH®)9g peaktmut Cdrs) + 1/20,r) = CdOgy) cocTaBnster - 256,43 k. Onpenenuts: a) AU
peakuuu B nudpax; 6) ckonbko mojei Cd HeoOXOAMMO B3ATh, YTOOBI BHIAETHIOCH 628 KJ[XK
Tema’?

5. CocrtaBbTe cxemy u paccuutaiite D/[C raqibBaHUYECKOT0 3JEMEHTa, B KOTOPOM ObI IpoTeKana

peaKxius: Ni + Ag" = Ni** + Ag, eciu koHuenTpauus moHos B pactsope: [Ni’*] = 0,01
mons/m 1 [Ag'] = 0,1 Mons/n
Kageopa I1BInX 3K3AMEHAHHOHHI)II71 BUJET N 23

HAucyunauna Xumus
1. KoHcranTa ckopocTH. DHEeprusi akTUBallUu TMpoliecca. AKTUBUPOBAHHBIN KOMIUIEKC. AKTUBHBIE
MOJIeKyJbl (pacmpeneneHue MakcBemna). DHeprusi akTUBAIMM, IEPEXOJHOE COCTOSHUE U
AKTUBUPOBAHHBIM KOMIUIEKC Ha IPUMEpPE OJHOCTAaAUNHOM peakuuu. HapucoBaTe nmarpammy
peakuuu. BnusHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOM peaKIiH.
2. CKolbKO Teruia BBIIENHUTCS IpU 00pa3zoBaHuM 1 Kr kpeMmHUs 1o peakuuu SiOp + 2M(Q () =
ZMQO(TB)+ Si(TB);

Haiitn paBHOBECHYIO TeMIlepaTypy AaHHOW pEaKIUH.
3. PaccraButh KO3 pHUIMEHTH M MOKa3aThb Ha npumepe peakuun FeO;3 + KNO; + KOH—
K>;FeO4 + KNO; + H,O

OTBeTuTh Ha BOMNPOC, MOWIET JM JaHHAS peakius camonpou3BoiibHO? OTBET 00OCHOBATH
pacueTom.
4. OnpenenuTh JaBJI€HHUE B cocyne o0beMoM 14 11 ra30Boi cMecu mpu 20°C, cocrosimeii u3 18 r
xjaopa u 12 r a3ora.
5. 3anuimuTe ypaBHEHUS 3JIEKTPOJIHBIX MPOLIECCOB W TOKOOOPAa3yroUIed peakiuu, paccuuTaiire
3JIC ransBanmyeckoro snementa:  Cu | Cu® (0,0 1moms/n) || Ag¥(0,1 mons/n) | Ag

Kageopa NBIuX 3K3AMEHAIIMOHHBINA BUJIET N 24
Hucyunauna Xumus

46



1. Teopust anekTponuTudeckoi auccormary. CriocoOsl BhIpaxeHusi KOoHIeHTpanuid. CHUIIbHBIE U
cnabpie snmekTponuThl. CTeneHp W KOHCTaHTa aucconuanmu. Halitm pH um KOHIEHTparuio
ruapokcua-nona 6 % CHsCOOH (p = 1,1 r/em’)

2. Tepmonunamuueckasi cucrema. Buabl cucteM. CocTosiHue cuUCTeMbl. BHYTpeHHSSI HEprusi u
SHTANBIUS cUCTEMbl. DUZNYECKUNA CMBICI 3TUX BEIUYHMH U B3aUMOCBS3b MEXY HUMH.

3. IIpu kakux ycnoBusx Hago Bectu peakiuio Ny iy + 3H, () < Equation.3 2 NHs (), AHozgg: -

92,3 kJI>x, 9TOOBI TOJIYYUTh MAaKCUMAJIBHBIA BbIX0J] aMmmHuaka? Kak oOBICHUTH, YTO Ha MPAKTUKE
CHHTE3 aMMHaKa BEAYT [P BHICOKHX HABICHHSX U TeMieparype (400-500°C)?

4. Boruncnuts pH 0,1% pactBopa Ca(OH); ecnu ero [1P = 5,5.10°.

5. Pa¢punmpoBanue MeTayuioB W monydeHue Meau. ONUIIATE TPOLECCHl, MPOTEKAOUINE IPH
AIEKTPOXUMHUYECKOM CIIOCO0E MOTYyYEHHS MEJIH.

Kagheopa I1BIuX DK3AMEHAIIUNOHHBIN BUJET N 25
Hucuyunauna Xumus

1. CrangapTHble SHTAIBMHKA O00pa30BaHHUS MPOCTBIX U CIOXKHBIX BEIIECTB. DHTPONHS H
TePMOJMHAMHYECKas BEpOSATHOCTb. He MpoBoOs pacyeToB ykas3aTh B KaKUX PEAKLUAX IHTPOIHS
BO3pacTaeT, a B KAKUX YMEHbIIAETCs?

PCls(r) 2 PC'g(r) + Clz(r); C(rp) + 2H2(r) 2 CH4(F); CO(F) + HzO(r) 2 Hz(r) + COz(r) OT1BeTBI
000CHOBATb.

2. TereporeHHoe paBHOBECHE OCaJOK - HACBIIICHHBIH pacTBop. Hamucars BeipaxkeHue [1P ms
Cr(OH); u paccuuTaTh pacTBOPUMOCTH 3TOTO COCAWHEHHS B M/J M /1. YCIOBUS OCAXKICHHS U
PacTBOPEHHMS OCAIKOB.

3. BHyTpeHHSsST SHEpPTHS W JHTAJBIHSA CHUCTEMBI. [IpakTHueckoe TMpPUMEHEHUE ITHX BEITUYHH.
[TepBbIit 3aK0H TepMOIUHAMHUKHU. DHTaNIbIU. TermtoBbie 3G dexTrr peakiuii Qv u Qp. DHOo - U
IK30TEPMHUCCKUEC PEAKIIHH.

4. TIpu kakoM oOIIEeM JaBICHUH JOJDKHA HAXOAUTHCsS paBHOBecHas cuctemMa PCls ) = PClyyy +
Cly(r), uT008I maprmansroe nasienue PCls mpu 250°C Gbuto pasuo latm. K,=1,78.

5. IIpu snextponusze BoaHbix pactBopoB MgSO,4 u CuSO,4 B 1BYyX MOCIIeIOBATENTFHO COSAMHEHHBIX
JIEKTPOJIM3epax Ha KaToJe OJHOTrO W3 HuX BhImenuiaochk 0,2 T Bomoponma. Paccumrarh Maccel
BEIIIeCTB, 00pa30BaBIINXCA HA BCEX APYTHX AIIEKTPOoJax (aHOJbI HE PaCTBOPUMBIE) MPHU BHIXO/E MO
Toky 100%.

11.1.4. TunoBLI€e TECTOBBIE 3aJaHUA

Tema «OcHOBHBIE M0JI0KEHHS, 3JIEMEHThl XMMHYeCKOH TePMOJIMHAMMKH M TeIlJIOBbIe
3¢ dexThl XMMHUYECKUX PeaKkIuii»
1. Tennosoii 3¢ ekt peakiuu XapakTepu3yeTcsi K3MEHEHUEM
1) sHTpOIINY;
2) SHTAIBIINY;
3) MOBBILLICHUEM TEMIIEPATYPHI;
4) BHYTpEHHEH SHEPTUH.
2. Peakuus mpoTekaeT caMOIpPOU3BOJIBHO B IPSMOM HalpaBJIeHUH, €CIIU
1) AH<O;
2) AG<O0;
3) AS>0;
4) AH>0.
3. DHTpomus ABISIETCS XapaKTEPUCTUKOM

1) TenaoTh CUCTEMBI,
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7.

2) Gecniopsi/iKa CUCTEMBI;

3) noTeHIMaNbHON YHEPTUH CUCTEMBI;

4) nBUKEHUS MOJIEKYJI.

TemnoBoit 3¢ ekt peakuy 3aBUCUTE OT

1) TemnepaTypbl OKpyXKarolei cpeabl;

2) naBeHUS B CHCTEME;

3) Ha4aIbHOTO U KOHEYHOTO COCTOSHUSI CHCTEMBI;

4) nyTu NpOTEKaHUs pPeaKI1H.

B xoze peakuuy NpoucXOAUT BbIJICIIEHUE ra3a — CCTeMa pacluupseTcsl, IPU ITOM ee
1) suTpomnus ymenbiaercs (AS<0);

2) suTanbnus yBenuuuaercs (AH>0);

3) suTponus Bozpacraet (AS>0);

4) BHyTpeHHss1 SHeprus ymenbiiaercs (AU<O0).

Jst kakol peakuuu ASxp >07?

1) CaCOs3 (k)=CaO(x)+ COx(r);

2) 250; (1)+ Oy(r)=2S03(1);

3) Ix(r)+ Hy(r) = oHI(1);

4) 3H2(r)+ Na(r) = 2NHj3(1).

Peaknus mpoTekaeT caMOIPOM3BOJIBHO IIPH TeMmIleparype Humxke papHoecHon ( T<T,), B

clIydae eciu

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
PeaKI_II/ISI MPOTCKACT CaAMOIIPOU3BOJIbHO IIPpU TCEMIICPATYpPaAX BBIIIC TEMIICPATYpPhI

paBHOBECHUA B ClIydac €CJIN
1) AH>0, AS>0;
2) AH<0, AS<O;
3) AH<0, AS>0;
4) AH>0, AS<O.

9.
eclu

10.

11.

B cucreme Her paBHOBECHS, pCaKIUs HEC BO3MOXKHA ITPU 000U TEMIICPATypEC B ClIydac

1) AH>0, AS>0;

2) AH<0, AS>0;

3) AH>0, AS<O0;

4) AH<0, AS<O.

Peakius nporekaeT caMomnpor3BOJIBHO TIPH JIFOOOH TeMIiepaType B ciydyae
1) AH<0, AS>0;

2) AH<0, AS<0;

3) AH>0, AS<O0;

4) AH>0, AS>0.

PeaKI_II/ISI ABJIACTCA 3K30TepMI/I‘-IeCKOI71, €ClIn
1) AH<0;

2) AU >0;

3) AU<O0;
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4) AH>O0.
12. Peakuusi IpoTeKaeT ¢ MOTJIOIIEHUEM TETIa, eCIU
1)AH<O0;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema HaxOAUTCS B paBHOBECUH, €CIIN
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTeMbl MOBBIILIAETCS NPU
1) koHAeHCcauu napa;
2) KUIEHUHU KUIKOCTH;
3) KpUCTAJIM3ALMHU KUJKOCTH;
4) ocaxXICHHH.
15. DHTpOmnUs cucTeMbl YMEHbILACTCS IPU
1) kpucTaiuIM3aIum;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpEHUH.
16. Peaknus nporekaer no ypasaenuto 2 HCl) + Cagy = CaClyy + Hypy. Cronbko morneit
HCI Bcrynuio B peakiuio, eciii Bbiienninoch 152,88 k/Ix Teria?
1) 1 Mmonb;
2) 0,25 moub ;
3) 0,5 mob; 4
4) 1,5 moJB.
17. Duranenust obpazoBanus FeOcocraBnsier -265 k/[x/Monb. CKOIBKO TEIUIa BBIACITUTCS,
eciu oOpasyercs 144 r okcuna xene3a’?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xJ1x;
4) 488 xJIx.
18. Cornacno 1 cnenctButo 3akoHa ['ecca TernoBoii 3¢ dexT peakuu
F8203(K) +3 CO(F) =2 FE(K) + 3 COZ(F) paBeH
1) AH%xp = - 240,18 kJ[x;
2) AH%p = 240, 18 kJIx;
3) AH%p = 340 kJ[x;
4) AHxp = - 226,9 k]I
19. Durponus cucremsl B xoze peakiun NaCOjs = NaxO() + COy(ry yBenmuuBaercs, T.K.
1) oOpasyercs ras;
2) peakuusi CaMOIPOU3BOJIbHAS;
3) oOpasyeTrcst OKCHI HaTPHS,
4) 00pa3yroTCs Ba OKCHU/IA.
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20. Onpenennte TemnoBoi 3G dexT cropanus KUAKOro CSyi 10 00pa3oBaHUs Ta3000pa3HbIX
CO;z u SO3.
1) - 602 x[Ix;
2) 635,2 xJIx;
3) — 635,2 xJIx;
4) 602 xJIx.
21. PeakmmsaNO(r) + Oa(r) =2NOy(r) mnpw CcTaHZApPTHBIX YCJIOBHSIX IPOTEKAECT
CaMOIIPOU3BOJILHO B MPSMOM HAIlpaBiICHUH, T.K.
1) AG =-107,31x/Ix;
2) AGxp = - 58,2 kJIk;
3) AG = 54, 2 xJIx;
4) AG= 58,2 xJIx.
22. Peaxius C(rpadur) + COz(r) =2 CO(T) npu CTaHAAPTHBIX YCIOBUSX HE BO3MOXKHA, T.K. .
1) AG’xp = - 257,4 kJUx;
2) AGOXp =257; xkJIx;
3) AG’xp = 120,2 kJIx;
4y AG’xp = -120,2 k]JIk.
23. Peakmusi sIBIS€TCS 9HIOTEPMHUUECKOM, €CITN
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Ilomydyenne nuHka uaeT no peakuud ZNOy) + Cipagur)y = ZNw) + CO(py. Ckonpko Temna
MOTJIOTUTKCS, PU 00pa3oBanuu 1 T uHKa?
a) 3700 x/Ix;
0) 1500 x/[x/moub;
B) 3700 xIx/mMoub;
r)3,7-10°k JIx.
25. Tlpu oxucnenun 10,8 T cepebpa Bwimenunoch 1,58 kJIx Terura. Haittu sHTampnuio
o0pa3oBaHus OKcHIAa cepedpa AH006P(Ag20).
a) — 20,5 xJIx/mob;
0) 31,6 x/Ix;
B) - 31,6 x/[>x/Moub ;
r) 44,8 xJIx .
26. DHTanpnus 00pa30BaHUs aMMHaKa (AHooﬁp(N H3)) cocraBnsier — 46,19 x/[x/mons. Kakoii
00BeM a30Ta (H.y.) BCTYIUT B peakiiuto, eciu Boiaenutcs 18,41 kJ[x Tennorsr?
a) 4,46 m,
6) 4,46 M>;
B) 3,98 m;
r) 4,46 M.
27. Onpenenure usmeHenue sHepruu [n66ca peakiuu CHypy + |y = CHsley + Hly mpu
CTaHJAPTHBIX YCIOBUAX. BO3MOKHO T TpOTEKaHUE peaKIuu (CT.y.)
a)AGOXp: 39,49k JI>x, HEBO3MOKHO;
6) AGxp = - 39,49 K/, BO3BMOXKHO;
B) AGOXp = -43, 8 xJ[>x/M0JIb, BOBMOKHO;
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T) AGoxp = 45,5 x/Ix, HEBO3MOXXHO
28. Ompenenute W3MeHeHHE 3Heprun ['mbOca M HampaBieHHE MPOTEKAHHWs PEAKIUU TpU
cranapTHbIX ycnoBusaX. MNOs) + 2C pagur) = Mg + 2 COy.
a)AGOxp: 192 x/I>x B 0OpaTHOM HalpaBJIEHUY;
6) AG%kp = — 192 kJIk, B PSIMOM HAIIPABIICHHI;
B) AGOXp = 384 k/I>x/MOJIb, B IPSIMOM HaIPaBJICHUH;
T) AGOXp =— 259 x/Ix, B IpsIMOM HaIpaBJICHUH.
29. Peakums npotekaer mo ypaBHEHUIO SiOsu) + 2 Cipagur) = Sl + 2 COy. Onpenenure
M3MEHEHHE YHTPOINH IpH CT.y. OGBICHUTE XapakTep n3MeHeHns AS’xp.
a) AS’xp = 360,82 JIx/K; yBeIHUMBACTCS ,T.K. BHIICIACTCS Ta3;
6) AS’xp = 360,82 JIx/K-MOJIb yBEIMHHBACTCS, T.K. 00Pa3yeTCst KDeMHHIA;
B) AS’xp = - 360,82 JI/K yMeHbIIaeTcs, T.K. 00pasyroTcs 60iIee IPOCTHIC MOJICKYIIbL;
r) ASOXp =0 JI»x/K He uzMeHsieTcs, T.K. He U3MEHSETCS KOJIMYECTBO BEIIECTBA B XOJIC
pEaKIHH.

Pernamenr MpoOBEACHUA l'lpOMe)KyTO‘{HOi/i arrecranum B q)opMe KOMIIBIOTEPHOIO0

TCCTHPOBAHMSA
Koua-Bo 3apannii B 0aHke Kou-Bo 3aganuii, npeabsiBiaseMbIX
Bpemst Ha TecTHpOBaHue, MUH.
BOINPOCOB CTYEHTY
He menee 100 He menee 20 90

[TonHbIit GOH OLEHOYHBIX CPEACTB IS IPOBEACHHS IPOMEXKYTOUYHOM aTTecTanuu B popme
KOMIIBIOTEPHOI'0 TECTUPOBAHUS pa3MEIIEHB OaHKE BONPOCOB JJAaHHOTO Kypca aucuuiinael B CHO
Moodle / eLearning Server 4G DM1OC HI'TY.

B xoJe MOArOTOBKM K MPOMEKYTOYHOW AaTTeCTalMu OOYYAIONIMMCS TPEIOCTaBIISCTCS
BO3MOYKHOCTb ITPOMTH TECT CaMOIPOBEPKHU. TeCT Uil CAMOIPOBEPKH T10 JUCLUILIMHE Pa3MEICH B
C10O Moodle / eLearning Server 4G DUOC HI'TY B cBOOOTHOM /7Sl CTYIEHTOB AOCTYIIE.
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YTBEPXIAIO:

HMupekrop uncturyra UHOY
C. H. MutsakoB

« 7 202 1.

Jucr aKTyajiu3anuun paﬁoqeifl nmporpaMmmbl JTUCHUIIJIHHBI

« »
WHJIEKC 110 y4eOHOMY IUIaHy, HANMEHOBaHHE

JJIA ITIOATOTOBKH 6aKaﬂaBpOB/—GH%HHaﬂHGTGB-FM-aPH&Tp9B

Hamnpasnenue: {mudp — HazBaaue}  27.03.03 «CucTeMHBIN aHAIN3 U YIIPABICHHEC)

Hanpasnennocts («lludpoBas aHaauTHKa»
®opma oOyueHus: 3a04Has
I'ox mauana moarorosku: 2021

Kype 2
Cemectp 3

a) B pabGouyro nporpamMmy He BHOCATCS u3MeHeHus. [IporpaMmma akTyanu3upoBaHa s

20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIOIINE U3MEHEHUS (yKa3aTh Ha KaKOU roj

Havaja MOATOTOBKH):
1) ;

3) e

Pa3zpaboTtuuk (n):

(®UO, yueHas cTeneHb, yueHOE 3BaHHE) « »

PaGouas nporpamma nepecMoTpeHa 1 0JJ0OpeHa Ha 3acedaHuu Kadeapbl
IpoTOKOJI Ne OT «_ »

3aBenyromnuit kKageapon

JIMer akTyanu3auum NpUHST HA XpPaHeHHUe:

3aBeyrolLHii BhITyCcKatoen kadeapoi (naumerosanue) « »

Meroanueckuii otnen YMYV: « » 2021 r.

2021 r.
2021 .
2021 r.
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