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1 O01mme moJ10KeHus
PaGouas nporpamma JUCIHHUTIIIMHBI «X¥UMHUS» COCTaBJICHA B COOTBETCTBUH C TpCGOBaHI/IHMH
(benepaabHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTa, YTBEPXKICHHOTO IpHKa3oM Mu-
HHUCTepcTBa oOpa3oBanusi U Hayku Poccuiickoit ®@eneparnm Ne483 31.05.2017, u ocHOBHOI Tpo-

(deccnoHanbHOM 00pa3oBaTENbHON ITPOrpamMMbl
OOJIBIICTIPOJIETHBIX 3JAaHUM U COOpYXEHUI"

YHUKQJIBHBIX 3JTaHUI U COOPY>KEHUI".

IMOATOTOBKHA
no cremuansaoctad 08.05.01

"CTpOUTENILCTBO BBICOTHBIX U
"CTpOUTENBCTBO

3anaun HaxonuThe ontuManbHble YCIOBUS JUIsl IPOTEKAHUS XMMHUYECKHUX IIPOLIECCOB;
AUCIHUITTHHBL ONMCHIBaTh XUMHU3M OCHOBHBIX XMMHUYECKUX IPOLECCOB; OBJIAJIETh IPUEMAMHU
U METOAMKAMU pELICHNs KOHKPETHBIX 3aJa4 U3 Pa3IM4HbIX pa3iesioB XUMUHU;
BBISIBJISITH B3aUMOCBSI3U MEX]y OTAEIbHBIMU XUMHUUYECKUMH IIPOLIECCAMHU.
OcHoBHBIE 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMUU
pasieis! / TeMbl 2. CrtpoeHue BelecTBa
ANCHHATITAHBI 3. OCHOBHbIE 3aKOHOMEPHOCTH XMMHUUYECKUX PEAKIIUI
4. PacTBOpBI U APYTUe AUCIIEPCHBIE CHCTEMbI
5. DIEKTPOXUMUYECKUE MPOLIECCHI
6. DJeMeHThI KaueCTBEHHOTO U KOJIMYECTBEHHOTO aHAIHM3a
7. BbICOKOMOJIEKYJIIpHBIE COEIMHEHUS

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHUs MO JUCHUIINHE (MOIY.I10),
COOTHECEHHBIX C HHAMKATOPAMH JOCTUKEHUS] KOMIIeTeH il

[Tporiecc M3ydeHUs IUCHUIUIMHBI «XHMHs» HaIlpaBieH Ha (OpMHpOBAHHUE CIICTYIOIINX
komneTeHmii B coorBeTcTBrH ¢ PI'OC BO 1 ocHOBHOI 00pa3oBaTenbHOM MporpaMMoil (Tabnuia

1):

Tabnuna 1 — KoMnereHIMM 1 HHANKATOPBI UX TOCTHKEHUS

Kog nmo ®I'0OC WNHauKaTopsl JOCTUKECHUS [Tnanupyemble pe3yabTaThl 00y-
YEeHUs 110 TUCLUIUINHE
YHuBepcaabHbIe
O6menpodeccronanbHbIe
OIIK-1 OIIK-1.1. CchopmMupoBaHo HaydyHOE MHUPO-

Crnoco0eH pemiarb
MIPUKIIAIHBIE 33/1a4H
CTPOUTEIBHOU OT-
paciu, UCTIONb3Ys
TEOPUIO Y METOJIBI
byHIaMEHTaTBHBIX

HayK

3HaeT TEOPUIO U OCHOBHBIE 3aKOHBI B
00JacT €CTECTBEHHOHAYYHBIX U 00-
IMCUHXXCHCPHBIX TUCHUILINH
OIlK-1.2.

YMeeT BBISBIIATD U KJIIACCH(PHUITUPO-
BaTh (hM3MUECKUE U XUMUYECKHUE MPO-
L[ECCBI, TPOTEKAIOLINE Ha 00BEKTE
npodeccnoHaNbHOM A TENbHOCTH,
peraTh HHXEHEPHBIE 3a/1a4H C 10-
MOIIbIO MaTEMAaTUYECKOIO armapara
OIlK-1.3.

Brageer HaBbIkaMu perieHus: TUIIO-
BBIX MHXEHEPHBIX 3aj]a4 Ha OCHOBE
TEOPETUYECKHUX UCCIIeOBaHUM, 00pa-

BO33PEHHE U COBPEMEHHOE XHUMHU-
YEeCKOI'0 MBIIIIJICHHUE.

YcBoeHbl (pyHAAMEHTaIbHBIE I0-
HATHUS, 3aKOHBI U TEOPUU COBpE-
MEHHOM M KJIACCHUYECKOM XHUMHM;
U3YyYeHbl OCHOBHBIE XUMHUECKHUE
SIBJICHUSL.

[Tonmy4yeHHble 3HAHUS U CBEIEHUS
3aKpeIuIeHbl Ha TPaKTUKE, TPHO0-
pEeTeHbl HAaBBIKM IIOCTAHOBKH U
MPOBEICHUSI XUMHUYECKOTO DJKCIIe-
puUMeHTa, 00pabOTKM M aHalu3a
pe3yIbTATOB.




Koa mo ®1'0C Nuaukatopel 1OCTHXKEHUS [Tnanupyembie pe3ynbTaThl 00y-
YCHMUA 110 AUCHUIIIIMHE

00TKH PACUCTHBIX U OKCIICPUMCHTAJIb-
HBIX JaHHBIX BEPOATHOCTHO-
CTaTUCTHYCCKHUMHU METOJaMHU

[IpodeccronanbHbIe

3 MecTo IMCHUILUIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTe1bHOil
NPOrpaMMblI

Jucnummaa «Xumus» u3ydaercs Ha 1 kypce(ax) B 1 cemectpe(ax).

JuciuminHa BXoAUT B cocraB Onoka 1 «J/lucuuniueel (MOIyJIHM)» W OTHOCUTCHA K
00s13aTeIHbHOM YacTH.

JIJis1 OCBOCHHSI TUCITUTUTMHBI HEOOXOAMMBI 3HAHUS, YMEHUSI, HABBIKU U (U1lU) ONbim NPAKMU-
yeckot desmenbHocmu, CQOPMUPOBAHHBIE B MPOLIECCE MU3YyUYEHUS MIKOIBHOTO IMKJIA AUCIMILIUH:
OcCHOBBI O€30TaCHOCTH KHU3HENEATeNbHOCTH, Xumust, Ousnka. 3HaHUS, yMEHHUS U HaBBIKH, cHOp-
MUPOBaHHBIC MPU U3YUYEHUU TUCHUILTUHBI « XUMUS», OyayT BOCTPEOOBaHbI IPH U3YUECHHUH TOCIIE-
TYFOIIAX TUCIUTUIHH MPodhecCHOHATBHOTo OJI0Ka.

BxoaHol KOHTpOIIb MIPOBOJIUTCA B BHJI€ TECTUPOBAHUS. 3aJaHUs TECTOB MPEACTABICHBI B
npwioxenuu 1 PIT/I.

4 O0beM IMCUMILUIUHBI (MOYJIs1) B 3a4€THBIX eIMHUIIAX ¢ YKA3aHUEM KOJIHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbIICJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroumuxcs ¢ npe-
noaasarejeM (Mo BHAaM y4eOHbIX 3aHATHII) U HA CAMOCTOATEJILHYIO padoTy 00y4a-
LM XCs

O61as Tpya0eMKOCTh (00beM) NUCIUIUIMHBI cocTaBisieT 3 3.€., 108 akax. gac.
Pacrnipenenennie oobeMa AUCUMITIIMHBI (MOYJIs) 110 BUAAM Y4€OHBIX 3aHATUN NIPEICTaBICHO

B Tabnuile 2.

Tabnuua 2 — O6beM TUCHUILIUHBI (MOYJIS) IO BUJIaM YUeOHbIX 3aHATHIH

Bcero akagemu-

O0beM TUCHUTIINHBI
YeCKUX 4aCoB

OO0miast TpyA0€MKOCTh TUCIUTLIUHBI 108

KonTakTHas aynuropHasi padora o0y4yaoumuxcs ¢ npenojaasaresueM (1o

. 48
BH/JIaM Y4eOHBIX 3aHSATHII), BCEro

B ToM uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLIUU U UHbIE Y4eOHbIe 3aHATHS, IpeaycMaT-
pHBarOIMe MPEUMYILECTBEHHYIO Nepeiauy yueOHoi HH(pOpMaIuu rneaaroru- 16
YECKUMU pabOTHHUKAMH)

3AHATHA CCMHHAPCKOIo TUIIA (CCMI/IHapBI, MPAKTUYICCKUC 3aHATHA, TPAKTU-

KyMBI, JJa0OopaTopHbIe pabOThl, KOJJIOKBUYMbI M HHBIE AaHAJIOTUYHBIE 3aHSATHUS) 32
CamocrosiTeibHast pa0oTa 00y4alOMIMXCsl M KOHTAKTHAas padoTa, BKIIO-

yaroiasi FpynnoBble KOHCYIbTAllMH, HHANBUAYAIbHYIO Pa00TYy 00yUdaroIuxcst

C MpenoAaBaTeNIMu (B TOM YHCIIe HHIUBHIyalbHbIE KOHCYIbTAIIUH); B3aUMO- 60
JIEHCTBHE B SJIEKTPOHHOW MH(POPMAIIMOHHO-00pa30BaTEILHOM Cpelie By3a

[TpomMexxyTouHast aTTecTalus 0OyJarImuxcs — 3adeT ¢ OLEHKOU 0




5 Conep:kaHue TUCHUILUIMHBI (MOLYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/esiam)

C YKa3aHUuEM OTBCACHHOI'0 HA HUX KOJHYECTBA aKAJCMUICCKHUX YaCOB U BUA0B

yueOHoi padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

Bunel yueOHOI pabOThL, BKIItOUasi CaMOCTOS-
TeNbHYIO paboTy 00y4JaOIIUXCS U TPYAOEM-
KOCTh (B Yacax)
KonrakTHas pabora nmpemnoiaBare- CpC
HaumenoBanue paszienos, TeM U COJIEpKaHUE Ma- 751 ¢ 00YJArOIIMMHUCS
Tepuaiia Jlekmun | Cemmuap- | Jlabopa-
CKHe TOpPHbIE
(mpaktu- | 3aHATHS
YECKUE
3aHATHUSA)
TexHrKa 0€30IIaCHOCTH, OXpaHa Tpy/a 2 0
OcHOBHBIE TOHATHS U 3aKOHBI XUMUHI
2 2 2 10
CrtpoeHue BemiecTBa
p m 2 2 2 10
OcHOBHBIE 3aKOHOMCPHOCTHU NPOTCKAHUA XUMUYCCKUX
peakuuit 4 4 2 10
PacTBopEI 1 Apyrue JUuCriCpCHBIC CUCTEMBI
pRLHLARY P 2 2 2 10
DIEKTPOXUMHUYECKHE ITPOIIECCHI
P P 2 2 2 10
DeMEHTHI KAYeCTBEHHOTO Y KOJIMYECTBEHHOI O aHaIN3a 2 2 2 5
BBICOKOMOJ'IQKYHHPHBIC COCIUMHCHUA
2 2 2 5
HUTOTroO
16 16 16 60
1O AUCHUIIMHE

6 BHeayauTopHasi caMOCTOSITeIbHAsI PA00Ta 00yYAIOIIUXCS MO TUCIUTIIIHHE
(MoayJr0)

[Ipu mTaHMpPOBAaHUU CaMOCTOSITENBHOUW PaOOTHI CTYIAEHTY PEKOMEHAYETCS PYKOBOICTBO-
BaThCs CIEIYIONIUM PACIpPEIeICHUEM YacOB Ha CAMOCTOATENIbHYIO paboTy (Tabmnwuia 4):

Tabnuna 4 — PekomeHayemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMNnOHEHTBI CaMOCTOATEIbHON PadoThI KoanyecTBo yacoB

M3ydeHne TeOpeTHUECKUX Pa3/IeJI0B TUCIUILINHBI 16
[TonroToBKa K 3aHITHSIM CEMUHAPCKOTO THUTIA 16
[TonroroBka k mabopatopHbM padboTtam, odopMieHHe 1abopaTopHO- 28

ro >KypHaJa, MoJAroToBKa K 3al[uTe J1abopaTOpHBIX paboT; MOATOTOB-
Ka 1 opopMIIeHHE KOHTPOJIbHOM pabOTHI

60




7 OueHoYHbIE CPEACTBA /IS NPOBEICHNS TeKYLIero KOHTPOJIA
U MPOMEKYTOYHOM aTTecTanuy 00y4arIuXxcs Mo JMCHHILIMHE (MOLYT10)

Tabmuna 4 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KoHnTpoJsmpyemsle dopmupyemast HanmeHoBanue
IToxa3zaTen oneH-
pa3aeJibl (TeMbl) KOMIIeTEeHIIMSI OLIEHOYHOI'0 .
TUCHUTLIMHBI cpeiacTBa
1. OCHOBHBIE TIOHATHS H OIIK-1 1. JlabGopaTtopnas | 1. Brimonaenue
3aKOHBI XUMUHU pabota Nel-7 7a00paToOpHBIX — pa-
2. CtpoeHue BemecTra 2. [IpakTrueckas | 60T, HaIUM4HME 3aIlv-
3. OcHOBHBIE 3aKOHO- pabota Nel-8 ceil B 1abopaTopHOM
MEPHOCTH XMMHUYECKHX peak- 3. KouTposnbHast | )KypHane,  yCTHBIH
Ui pabota OTIPOC TI0 TEME
4, PactBopel u japyrue 2. Brimonaenue
JIMICTIEPCHBIE CUCTEMBI NPaKTUYECKUX 3ajla-
5. DIEKTPOXUMHUECKUE HUM, HaIW4Yhe KOH-
IIPOIIECCHI CIIEKTa IO TEME
6. DNeMEeHThl KaueCTBEH- 3. KonTponbHas
HOTO ¥  KOJWYECTBEHHOTO pabora mpoBoAMTCS
aHanM3a B 4achbl BHEAYAUTOP-
7. BricokoMonekynspHbie HOM pabotbl. OO0y-
COEIMHEHUS Yaromyecs
NOJYYaloT  3aJaHHs
JUISL TIPOBEPKU YCBO-
€HUs IPOMJEHHOTO
Matepuana. OueHu-
BaeTCA MPaBHIIb-
HOCTb peIIeHUs.

MGTOI[I/ILIGCKI/IG MaTepHraJibl, OMPCACIAOINUEC IMPOUCAYPbl OUCHHBAHUA 3HaHHI>i, YMCHI/II\/'I,
HaBBIKOB U (I/IJ'II/I) OIlbITa ACATCIBbHOCTU, NMPEACTABIICHBI B BUJ/C TEXHOJIOTHYECKOM KapTbl JUCOU-

HbI (Tabnuia 5).

Tabnuna 5 — TexHoJornyeckas kapra

HaumenoBanue
Cpoku IIxana oue- Kpurepun
OLICHOYHOI0
BBbINIOJTHEHH S HHUBaHUS OlLleHUBAHUS
cpe/cTBa
1 cemectp

Ilpomesrcymounas ammecmavusn ¢ ghopme 3auem c oyeHKoul

1. | JlaGoparopnas
pabora

eKEeHEeEITBHO

10 6ammoB * 7
pabor

Bemmonaenne - 2 Gammmos/pabora,
odopmiteHre 1a60paTOPHOTO KypHaa
- 2 Ganos/paboTa, ycTHas 3amuTa (1o
BoIpocam) 6 OasIoB.

OrieHnBaeTCsS BIIAJICHUE MaTEpHAIIOM,
€ro CHCTEMHOE OCBOCHHE, CII0CO0-
HOCTh TPUMEHSTHh HYXKHBIE 3HAHUS,
HaBBIKM M YMEHHUS NPU aHaIMU3€ Mpo-
OJIEMHBIX CUTYaIUH.

2. | IlpakTuueckas
pabora

eKEeHEeETBHO

10 GamioB * 8
pabot

OueHuBaeTcs BiaJIeHUE MaTEPUAIIOM,
€ro CUCTEMHOE OCBOEHHE, CII0CO0-
HOCTbH NIPUMEHSITH HY)KHBIE 3HAHUS,
HABBIKM ¥ YMEHUS IPU PEellICHUU




HanmenoBanue
OLeHOUHOTO Cpoxku Ikana oue- Kpurepun
BBINOJIHEHUS HHUBAHHUSA OlleHUBAHUS
cpeacTBa

MPAaKTUYECKUX 3a1aHnil. bambl
YMEHBIIAIOTCS TPONOPIHOHATBEHO
MIPOIICHTY MPABUIBLHOCTH PEIICHHSL.

3. | KonTponbHas 17 nenens 100 6amoB [NpasunsHOE pemenue 3aaay (20 Ga-

pabora noB/3anada). bamiel yMEeHbIIAIOTCS

MPOTNIOPIIMOHAIILHO TPOIIEHTY TIpa-
BUJIBHOCTHU PEIICHUSI.

HUTOI'O: - 250 6amioB -

Kpurepuu oneHKH pe3yibTaTOB 00y4eHHs 10 JUCIUTLIMHE:

0 — 59 % oT MakcuManbHO BO3MOXKHOU CyMMBI 0aJJIOB — «HEYIOBIETBOPUTEIHHOY (He-

JOCTATOYHBIA YPOBEHB /ISl IPOMEKYTOUHOM aTTECTAIMH 10 TUCIUTUINHE);

60 — 74 % OT MaKCHMMaJIbHO BO3MOXKHOW CYyMMBI 0aJJIOB — «yJOBJICTBOPUTEIHHO) (mmo-

POTOBBIN (MUHUMAIIbHBIIN) YPOBEHB);

75 — 89 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJlJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

90 — 100 % oT MakCUMaJbHO BO3MOXXHOH CYMMBI OQJIJIOB — «OTIMYHO» (BBICOKHHA (MaKCHMallb-

HBbII) YPOBEHbD)

3agaHus 17151 TEKYIIEro KOHTPOJIA

1. JTabopatopHbie paboTsl Nel-7 — BeinmonHeHre u oopmiieHHEe TabOPaTOPHOTO KypHaa, a TaKkKe
HAJTMYHUE CICIOACKIBI (XanaTa) 00s3aTebHO.

Heob6xonuMblii MUHUMYM HHQOPMAITUH B TAOOPATOPHOM KYpHAJIE BKITIOYACT:
Aaty,
Ha3BaHHE PabOTHL;
YpaBHEHUS PEaKIUN;
YCIIOBUS UX MTPOBEICHUS;

e B 7a00OPATOPHEIN KypHAT TaKXKEe BHOCSATCS TPEIBAPUTEIHHBIC PACUYETHI, BCE IKCIICPUMEH-
TaJbHBIC JIAHHBIC (MacChl HABECOK, Pa3Mephbl aTMKBOTHI, 00EMBI MEPHBIX KOJIO U THTPAHTOB, KOH-
[EHTPALMU PACTBOPOB U T.[I.), pacueT pe3yIbTaTOB aHAllM3a U UX CTaTUCTHUYECKas 00paboTKa;

® OKOHYATEIHHBIC BHIBOJIBI.

Bonpoce! ans 3ammThl 1a00paTOpHBIX padOT — BEIMOJIHEHHE 00s3aTenbHO. TemaTtndyeckue OIOKU

BOITPOCOB TMPEJCTABICHBI B MPUTIOKEHHUH 2.

2. [IpakTudeckue 3a1aHusl — BBIIIOJIHEHUE 0053aTEIbHO.
Temaruueckue O6J10KU 3aJaHUM NTPEACTAaBICHBI B IPUIIOKEHUN 3.

3. KonrtposnbHas pabota — BbIOJIHEHHE 00s3aTesbHO. [IprMepsl KOHTPOIbHOM paboThl pecTaB-
JICHbI B IPUJIOKEHHH 4.



8 VYueOHO-MeTOAUYecKOe U MHPOPMAIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)

8.1 OcHoBHas JquTEpaTypa

1. Axwmeros, H.C. O0miast u Heopranuyeckasi xumus : yueOHuk i By3oB / H. C. AxmeToB. -
5-e u3., ucnp., 4-¢ u3a., ucrp. - M.: Beicmas mkomna: Axkanemusi, 2003; 2001; 1998. - 744c¢. 535k3
2. I'munka, H.JI. O6mas xumus : yueObnuk it By3oB / H. JI. ['munka; mox pen. B.A.Ilonkosa,

A.B.bab6koga. - 18 -e u3z., nepepad. u gor., 17-e u3z., nepepad. u gom. - M.: FOpaiit, 2011. - 886¢.
3983k3

3. I'muuka, H.JI. 3agaun u ynpaxuenus no obmeit xumuu / H.JI. 'muaka. —u3n. crep.- M.:
KnoPyc, 2011. — 240c.

4. ®posos, B.B. Xumus : yuebnoe mocodue s By3os / B. B. @ponos. - 3-¢ uzja., nepepad. u
noi. - M.: Beiciias mxkona, 1986. - 543c¢. u3-25k3 a6-653K3

5. Endumon, B.M. OcHoBbl 00mieil XumMuM [DIEKTPOHHBIN pecypc| : ydeOHOe moco-

oue/B.1U.Endumos, 2-e uza. - M.: HUL] UHOPA-M, 2015. - 256 c. / ZNANIUM.COM : arnek-
TPOHHO-OMOJIMOTeUHasT cucTema. — Pexxum jmoctyna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3arj. ¢ 3KpaHa.

8.2 JlonmoJHUTE/IbHAS JINTEPATypa

1. Koposun, H.B. O6mas xumus : yaueOHuk 17 ctyaeHToB By3oB / H. B. KoposuHn. - 9-e u3n.,
niepepad. - M.: Beicras mikouta, 2007; 2004; 2000; 1998. - 557¢. 31 3k3
2. VYraii, S1.A. OOmias 1 HeopraHuyeckasi XuMusl : yueOHHK 1uig By30B / SI. A. Vraid. - 4-e uzz.,

crep. - M.: Beicas mikoia, 2004; 2002; 2000; 1997. - 528c. 9773

8.3 MeToauyeckue yKa3aHusi il CTYJI€HTOB 110 OCBOEHHIO N CUMIIIMHBI

1. 3akon skBuBaneHToB: Metonnueckue ykazanus /Coct. B.B. Cazonos. Komcomomnbsck-Ha-
Awmype: Komcomonbckuii-Ha-AMype roc. Texs. yH-T, 2002. — 8§ c.

2. Kommiekcusie coequnenusi: Meroaudeckue ykazanus /Coct. B.B. Tenemr. — Komcomonbck-
Ha-Amype: 'OYBIIO «KHAI'TY», 2003. -8 c.
3. CKOpOCTh XMMHUYECKHX peakiuii. XUMHUECKOE PABHOBECHE.: METOIMYECKHE YKA3aHUS K J1a-

6oparopHoii pabote 1o Kypey «O01as u Heopranuueckas xumus» / coct. : H./l. Hazapenko. —
Komcomonsck-Ha-Amype: @®I'BOY BITO «KHAI'TVY», 2015. - 10 c.

4. Karanu3s: MeToquueckue ykazaHus K 1JabopaTtopHoit pabote 1o kypey «Oomas Xxumus» /
coct. H./I. Hazapenko. — Komcomonbsck-Ha-Amype : ®I'BOY BIIO «KHAI'TY», 2015. — 8 c.
S. PacTBOpBI : METOMYECKHE YKa3aHUs K BBIITOJHEHHIO Ja00paTOpHOI paboThI 10 KypCy

«O6mas xumus» / coct. H.JI. Hazapenko. — Komcomonrsck-na-Amype: @T'BOY BITIO «KHATTY »,
2015, 7 c.

6. XKecTtkocTb Boabl: MeToauueckue yka3anus K JabopaTopHoi padoTte mo oouielt XumMuu/
Coct. N.1. 3onotapes. — Komcomonsck-Ha-Amype: 'OYBIIO «KHAI'TY», 2004. - 7 c.
7. DNeKTpONUTHYIECKas TUCCONMAINS: METOIMUECKIE YKa3aH!s K J1ab0paTOpHOH paboTe 1mo

Kypcy «O01mas 1 Heopranuyeckast Xxumus» / coct. : B.B. Tenem — Komcomonbsck-Ha-Amype:
®I'bOY BIIO «KHAT'TY», 2015. -9 c.

8. I'uaponus coneit: Metoauueckue ykazanus /Coct. H.B. Pemuzosa, H.JI. Hazapenko. Kowm-
comoibck-Ha-Amype: [OYBITIO «KHATTY», 2008. — 17 c.
9. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOAUYECKNE YKa3aHUS K BBIIIOJIHEHUIO J1a-

O6opaTopHoi paboThl Mo Kypcy «O6mmast xumusi» / coct. .M. 3omortapes, H.J[. Hazapenko — Kom-
comonbck-Ha-AMype : PI'BOY BIIO «KHAI'TY», 2015. - 10c.

10. DneKkTpoxuMHuueckast Kopposus MetaiioB: Meroauueckue ykazanus / Coct. U.H. 3onora-
peB. - Komcomonbck-Ha-AMype: KoMcomonbckuii-Ha-AMype rocy1apcTBEHHbIH TEXHUUECKUH YHH-
BepcureT, 2008. - 12 c.

11. Onextponu3z: Meronnueckue ykazanus /Coct. M.U. 3onorapeB. — Komcomonbck-Ha-
Amype: TOYBIIO «KHAT'TY», 2003. — 10 c.



12. P — 5JIEMEHTHI: METOIMYECKHE YKa3aHUS K BBITIOJHEHHUIO JIA0OpaTOPHOU pabOThI MO KypCy
«O6mas u Heoprannveckas xumus» / coct. T.A. KynukoBa. — Komcomoinbsck-Ha-Amype : DI'BOY
BITIO «KHAT'TY», 2016. — 10 c.

13. d — s1eMeHTBI: METOIMYECKHE YKa3aHUs K BBIMOJIHEHHIO JJAOOPAaTOPHBIX padoT Mo Kypey
«O6mas u Heoprannueckas xumus» / cocT. T.A. KynukoBa. — KoMmcomonbck-Ha-Amype : ®I'bOY
BIIO «KHAI'TY», 2011. — 12 c.

14.  Opranuyeckue NOJUMEPBI: METOANYECKHE YKa3aHUs K BBIIIOJHEHUIO J1a00paTOPHBIX paboT
o kypcy «O06mmas xumus» / coct. .M. PemuzoB. — Komcomonbck-Ha-Amype : ®I'BOY BITO
«KHAT'TY», 2004. — 11 c.

YkazaHHbIe METOINYCCKUE MaTepuabl TaKKe pa3MeIeHbI o azipecy:
https://knastu.ru/students/nmuanbIii KaOWHET.

8.4 CoBpemeHHbIe MpodeccHoOHAIbHbIE 0a3bl JAHHBIX U HH(POPMALIMOHHBIE cnpa-
BOYHbIE CHCTEMBbI, HCNOJb3yeMble MPHU OCYLIECTBJIEHUN 00PA30BATEJLHOIO MPO-
necca 1o JUCHHUILINHE

1. PedepatuBHo-6mbnuorpaduueckue 6a3pl ganubix BUHWTU mo ecrecTBeHHBIM HayKam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u npyrue
2. NudopmanronHo-monckoBass cucreMa @DenepaibHOr0 HHCTUTYTA MPOMBINUICHHOW C€O0-

creenHoctu (http://new.fips.ru) » IlonHbIe TEKCTH POCCHIICKUX ATEHTOB U 3asBOK
3. baza ganaeix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpapuue-
CKHeE JaHHblEe MUHEpanoB MHCTUTYTa 3KciepuMeHTanbHOM MuHepanoruu PAH

4. bank manseix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
ConepxuT HHPOPMALIKIO 110 PATUAIIMOHHBIM U YHEPTETUYECKUM MapaMeTpaM JIBYXaTOMHBIX MOJIe-
Ky

5. baza panmeix "Tepmuueckue koncTanThl BemiectB"  (http://www.chem.msu.su/cgi-
bin/tkv.pl?show=welcome.html)

6. Alkalinity Calculator (or.water.usgs.gov/alk) » Ba3a naHHBIX 10 MIETOYHOCTH W METO/IaM
€C OIIpCACIICHHA.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) » ba3za manubix comepxwur

I/IHq)OpMaI_II/IIO 10 MI/IKpO6I/IOTI/I‘-ICCKI/IM OHMOKATAIUTUUECKUM pCakuusM U crocodoam 6I/IO,£[eraI[aI_II/II/I
KCEHOOMOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc, npeaHasHa-
YEHHBIN JIJIS1 YUEHBIX U OMOIMOTEYHBIX PaOOTHUKOB, KOTOPHIM HYXHa JOCTOBEpHas oubianorpadu-
YyeCKas I/IHq)OpMaI_II/ISI; MO3BOJIACT ONPEACIUTD NN MMOATBCPAUTL HA3BAHUA U a66peBI/IaTprI KypHa-
JI0B, BKJItFOUEHHBIX B yka3arenu Chemical Abstracts Service (CAS) ¢ 1907 rona.

Q. Chemical Data Access Tool (java.epa.gov) P uHbOpMaIHs 0 310pOBbE M 0E30MACHOCTH
npencraBienHas EPA mox xontponem Toxic Substances Control Act (TSCA), uToGbl y3HAThH
0O0JIBIIIE O XUMHKATax, KOTOPbIC ITPOU3BCACHBI NJIN UMIIOPTUPOBAHLI B CIHIA.

10.  ChemExper Chemical Directory (www.chemexper.com) » Karamxor XuMH4ecKuX BEIIECTB
1 UX INIOCTAaBIINKOB.

11.  ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mpemiaraer 6ecriaTHbIi OH-
JaifH MHCTPYMEHTapHii o xuMuHu. Tekylas Bepcus CoaepkuT 6osee 4 MIH OMMCAHUM COeTUHEHUI
1 OoJiee 8 MITH H30MEPOB.

12.  Chemical Search Engine (www.chemindustry.com) P ba3a maHHbIX TI0 apMaKooriye-
CKOM M OMOTEXHMUYECKON MHIYCTpHH, HAyYHOMY OOOpYyIOBaHUIO U T. 1. VMmeercd karanor KHUT,
CIIPpaBOYHHKOB, XYPHAJIOB U OrOoJIETEHEN.

13.  Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnapecHas KHUT@» IO XUMH-
YCCKUM CTPYKTYypaM. O6’BCI[I/IH$ICT HECKOJIBKO 0a3 JAaHHBIX 10 XUMUH.

14.  ChemSpider (www.chemspider.com) P Pecypc OTKpBITOro AOCTYyIa, 00ECIIEUHBAIOIIHIA
JOCTYIl K MMJUIMOHAM ONMCAaHUM XUMHYECKUX CTPYKTYp. IIOMCK MPOBOIUTCS MO HECKOJIBKUM Oa-
3am, B ToM urciie PubMed u NCBI Entrez u np.


http://www.viniti.ru/products/viniti-database
http://new.fips.ru/
http://database.iem.ac.ru/mincryst)
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html

15.  ChemSynthesis (www.chemsynthesis.com) P Ba3a maHHBIX XHMHYCCKHX BEIIECTB, CO-
JIEPKUT Takke MHPOpPMAMIO MO METOoJaM MX CHUHTe3a M (U3NYECKUM CBOMCTBAM, TaKUM Kak
MJIOTHOCTb, TOYKA IUIABJICHUS, TOUKA KUTIEHUS U T.1.

16.  Crystallography Open Database (www.crystallography.net/cod) P bBa3a gaHHBIX Kpu-
CTAJUTMYECKUX CTPYKTYP OPTaHUYECKUX, HEOPraHUYECKUX, METANI0O-OPraHNYeCKUX COCAMHEHUN U
MUHEPAJIOB, 3a UCKIIIOUEHUEM OHOIIOJUMEPOB.

17.  EarthChem (www.earthchem.org) P CaiiT npeaiaraer 40CTyIl K T€OXUMHYECKOM, ITETPO-
JIOTHYECKOU, TE€OXPOHOJIOTHYeCKol nHpopmanuu, B ToM yucie yepe3 the EarthChem Library, the
EarthChem Portal(6a3e1 manneix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18.  eMolecules (www.emolecules.com) P 0a3a jgaHHBIX [0 UCCIICAOBAHUSIM B 00J1acTH Opra-
HUYECKON XUMUHU.

19.  Jmol (Jmol.sourceforge.net) » Bbpaysep JAVA st moricka W300paKCHUNH XUMHUYECKUX
CTpyKTYyp B dpopmate 3D, B TOM uncie OHOMOJIEKYN, KpUCTA/LUIOB U T. 1. [Ipennaraercs takxe aHu-
MHUPOBaHHAas J€MOHCTPALIUSL.

20.  NIST Chemistry WebBook (webbook.nist.gov) P Caiit nmpegocTasiseT 0CTyIl K JaHHBIM
no xumuu u pusuke. Komnekunn nognepsxusatorcs [Iporpammoit NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » Ilopran mis XHMHKOB-
OpPraHHKOB.

22.  Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilopran npen-
Jlarae€T aHHOTUPOBAHHBIN KATAJIOT CAUTOB [0 OPTraHUYECKOW XUMHUH.

23.  PubChem Project (www.syntheticpages.org) » Ilouck 6osee 8 MJIH COEIMHEHHI 10 pa3-
JM4HbIM Kputepusam. Cailt noanepxubaercs HanmonaabHbIM HEHTPOM MO OMOTEXHOJIOTHUSIM.

24.  Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P ba3a maHHBIX 10 CIIEKTpaM OpraHMYecKuX coeauHeHuil. [lomuepxuBaercs
HarnmonanbHbIM HHCTUTYTOM TEPEOBOM MPOMBILUICHHON Hayku u TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), Anonus.

25.  spectroscopyNOW.com (www.spectroscopynow.com) P> becriaTHblii OHIaliH pecypc 1o
CHEKTPOCKOIIUU U CIIEKTPOMETPUU (AJIEKTPOHHBIE YpPHAJIBl [0 ATOMHOM SMHUCCHUH, JIa3€pHON U
r1a3MeHHol cnekTpockonuu, MK criekTpockonuu, paMaHOBCKON CIIEKTPOCKOIHUH U TIp. ).

26.  SPINUS-WEB (www2.chemie.uni-erlangen.de/services/spinus/) » Croektpet u SIMP
XUMHUYECKHUX CABUTOB, KOHCTAHTHI B3aUMOJICHCTBHYSI, U TIOJIHBIE CIIEKTPHI MOJIEKYJISPHBIX CTPYKTYP.
27.  SyntheticPages (www.syntheticpages.org) » Dto OecriiatHas WHTEpaKTUBHAs 0a3a JaH-
HBIX 110 XUMUYECKOMY CUHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P Ba3a maHHBIX 0 TOKCHKOJOTHH, ONACHBIM
XUMHYECKHM COEIMHEHUSIM, COCTOSIHUIO OKPY’KaOIEH CPebl U 30POBBSI.

8.5 IlepedeHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH «Hn-
TepHeT», He00XOAUMBIX [IJIS1 0CBOCHHUS TMCUMIIIMHBI (MOYJI51)

1. Buxunenus http://ru.wikipedia.org
2. Xumuueckwuii nopran http://www.xumuk.ru
3. Hayunas snextponHas 6ubmuoreka eLIBRARY.RU [DnexTponHslii pecypc]. - Pexxum noctyna:
http://elibrary.ru, cBo6oaHBIi.
4. EctecTBeHHOHAy4HbII 00pa3oBaTeNbHBIA MOpTan [DIeKTpoHHBINH pecypc]. - Pexum nocryma:
http://en.edu.ru, cBo6OAHBIA.
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8.6 JlumeH3HoOHHOe W CBOOOJHO PpacHpocTpaHsieMoe MNPOrpaMMHoOe olecrevyeHue,
HCNOJIb3yeMoe MPH OCYIIeCTBJICHNH 00pa30BaTeJIbHOI0 MpoLecca no JUCHUIIHHE

Tabmuna 7 — [lepeuenp UCHOIB3yeMOr0 MIPOrPAMMHOI0 OOeCIeUeHus

Haumenosanue [10 PexBHU3HTHI / yCIOBUS UCTIONB30BAHUS
Microsoft Imagine Premium JIunensnonHbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOOO/THAS JIMIICH3HSI, YCIIOBUS UCTIOIB30BAHUS TI0 CCBIIKE:

https://www.openoffice.org/license.html

9 Opranu3zauMoHHO-NeJATOrHYecKHe YCI0BUS

Opranuzanus o0pa3oBaTeIbHOIO MPOLECca PErIaMEHTHPYETCsl Y4eOHbIM IJIAHOM U PacIu-
caHMeM y4eOHBIX 3aHATHH. SI3pIk 00ydeHus (mpenojgaBaHus) — pycckuil. /s Bcex BHIOB ayau-
TOPHBIX 3aHATUN aKaJEMUYECKHI Yac yCTAHABINBAETCS IPOAODKUTEIBHOCTBIO 45 MUHYT.

[Tpu popMupoBaHNH CBOCH HHIMBUAYATHLHONH 00pa30BaTEbHON TPACKTOPUHN O0YUarOIIUICS
UMEeT MPaBO Ha Mepe3ayeT COOTBETCTBYIOIUX AUCUUIUIMH U MPO(HECCHOHATIBHBIX MOJYJIEH, OCBO-
€HHBIX B ITPOIECCE MPEIIIECTBYIONIETO 00YIEeHUS, KOTOPBI OCBOOOXKIAaeT 00Yy4aIoIIerocs OT He00-
XOJIMMOCTH UX ITIOBTOPHOI'O OCBOCHHSI.

9.1 O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

VY4ebHblil npoliecc Npu NpenoJaBaHUK Kypca OCHOBBIBACTCS Ha UCIOJIb30BAHUU TPAAULIU-
OHHBIX, THHOBAIIMOHHBIX W MH()OPMAIIMOHHBIX 00pa30BaTeIbHBIX TeXHONOTHH. TpanuimonHse 00-
pa3oBaTeIbHbIC TEXHOJIOTUH MTPECTABICHBI JIEKIMSIMUA U CEMUHAPCKUMU (ITPAKTUYECKUMH) 3aHATHU-
sMu. VIHHOBallMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTUH UCIOIB3YIOTCS B BHJIE IIMPOKOTO TPUMEHE-
HUSI aKTUBHBIX W MHTEPAKTHBHBIX (OPM MpoBeleHUs 3aHATHH. MH(pOopMamoHHbIe 00pa3oBaTelb-
HbIE TEXHOJIOTHU PEAM3YIOTCS MyTeM aKTHBHM3ALUU CaMOCTOSITEIbHON pabOTHI CTYJEHTOB B WH-
(dopmanroHHOI 00pa3zoBaTeNnbHOI cpene.

9.2 3aHATUA JEeKIIUOHHOT0 THIIA

JIEKIIMOHHBIN KypC MpeArnoyiaraeT CUCTeMaTU3UPOBAaHHOE M3JI0)KEHHE OCHOBHBIX BOIMPOCOB
y4eOHOro IJaHa.

Ha nepBoit nekiuu jeKTop o0sf3aH MpenynpeluTh CTYIEHTOB, IPUMEHHUTEIbHO K KaKOMY
6a3oBoMy yueOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.

JIeKIIMOHHBIN Kypc OJKEeH AaBaTh HanOoJbIINM 00beM MHpopManuu U odecrieyuBaTh 00-
jee TIyOOKoe TIOHUMaHue y4eOHBIX BOIPOCOB IMPH 3HAYMTEIHHO MEHBIIEH 3aTpaTe BPEMEHH, YeM
3TO TpeOyeTcst OOJIBIIMHCTBY CTYJEHTOB Ha CAMOCTOSTENIbHOE N3yUeHHE MaTepHraa.

9.3 3aHsATHS CEMMHAPCKOIO THUNIA

CemuHapcKue 3aHATHS MPEJICTABIAIOT COOOW JEeTaTM3aIUI0 JEKIIMOHHOTO TEOPETHYECKOTO
MaTepuaia, IPOBOAATCS B LIEAX 3aKPEIIEHUS Kypca U OXBaThIBAIOT BCE OCHOBHBIE Pa3/IeIbl.

OcHoBHOM (GOpMOIT TPOBEIEHUSI CEMUHAPOB SIBJIAETCS 00CyKIAeHHEe Haubosee MpoOIeMHBIX
U CJIOXKHBIX BOIIPOCOB MO OTJEJIBHBIM TEMaM, a TaKke pa30op MpUMEPOB U CUTYalUH B ayTUTOPHBIX
ycnoBuax. B o6s3aHHOCTH mpernofaBaTesisi BXOIAT: OKa3aHWE METOANYECKON MOMOIIM U KOHCYIb-
TUPOBAHUE CTYJEHTOB [0 COOTBETCTBYIOLINM T€MaM Kypca.

AKTHBHOCTb Ha CEMMUHAPCKUX 3aHATHAX OLICHUBAETCS IO CIEAYIOLUIUM KPUTEPUIM:

* OTBETHI Ha BOIIPOCHI, MIPe/AIaraeMble Mperno/iaBaTeseM;

* Y4acCTHE B IUCKYCCHSIX;

* BBITIOJTHEHUE MPOEKTHBIX U MHBIX 3aJ[aHHIA;

* ACCUCTHPOBAHUE MPENOIABATENIO B IPOBEACHNUN 3aHATHH.

OTtBeT noyKeH ObITh apryMEHTHPOBAaHHBIM, PAa3BEPHYTHIM, HE OAHOCIOXKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

JIoKJIansl M ONIIOHUPOBAHUE JOKJIALOB MPOBEPSIOT CTENECHb BIIAJACHHUS TEOPETUYECKUM Ma-
TEPUAIIOM, A TAKXKE KOPPEKTHOCTb U CTPOTOCTh PaCcCy Xk ACHUH.
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OrneHMBaHWE 33/1aHUH, BBITOJHEHHBIX HA CEMHHAPCKOM 3aHSTHH, BXOJHUT B HAKOIUICHHYIO
OLICHKY.

9.4 CamocTosiTesqibHAsA padoTa 00y4YarOmMXCsl M0 JUCHUIINHE (MOIYJII0)

CamocrosTenbHas paboTa CTyJEHTOB — 3TO MPOIECC aKTUBHOTO, LIEICHANPABICHHOTO MPH-
oOpeTeHMs CTyJIEHTOM HOBBIX 3HaHUI, yMEHUH 0e3 HEelnocpeACTBEHHOI'O y4yacTus IpernojaBaTels,
XapaKTEPU3YIOIUICS MPEIMETHON HaNpaBIeHHOCTHIO, Y(PPEKTUBHBIM KOHTPOJEM M OLIEHKOH pe-
3yJIBTaTOB JEATEIBHOCTU 00YYarOIerocs.

Llenu caMoCTOATETHLHON pabOTHI:

* CUCTEMAaTH3alus U 3aKPEIJICHUE IOJYyYEHHBIX TECOPETHMYECKHUX 3HAHMNM M NPAKTHYECKUX
YMEHHH CTYJCHTOB;

- yriryOJeHne U paciiuipeHre TEOPETUIECKUX 3HAaHUH;

- (hOpMHUpPOBaHME YMEHUH HCIOJIb30BATH HOPMATHBHYIO M CIPAaBOYHYIO JIOKYMEHTAIHIO,
CIIELUAJIbHYIO JIUTEPATYPY;

* Pa3BUTHE I103HABATEIbHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYAECHTOB, OTBETCTBEHHOCTH M
OpraHU30BAHHOCTH;

+ (hOpMUPOBAHHUE CAMOCTOSATEILHOCTH MBIIIJICHUS, TBOPUECKONW MHUIIMATUBBI, CTIOCOOHOCTEN
K CaMOpPa3BUTHIO, CAMOCOBEPIICHCTBOBAHUIO U CAMOPEAIN3ALUY;

* Pa3BUTHUE UCCIEA0BATEIbCKUX YMEHUM U aKaIEMUYECKMX HABBIKOB.

CamocTosTrenbHast paboTa MOXKET OCYIIECTBIATHCA UHAUBUYalbHO WU IPyHIaMH CTYJIEH-
TOB B 3aBUCUMOCTH OT LI€JIH, 00bEMa, YPOBHS CIOKHOCTH, KOHKPETHONW TEMaTHKU.

TexHONOTHsI OpTaHU3aIHA CAMOCTOSITEILHONW pabOTHl CTYJEHTOB BKIIIOYAET HCIIOJIb30BAHHE
UH(POPMALIMOHHBIX U MAaTEpUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

[lepen BbIONHEHHEM OOYYaIOLIMMUCS BHEAYJUTOPHOW CaMOCTOSITENIbHOM pabOThl Ipero-
JlaBaTeNIb MOKET IPOBOAUTH NHCTPYKTAX I10 BBIIIOJIHEHUIO 3a/1aHUs. B HHCTpyKTax BKIIOYaeTCA:

- LIeJIb U COJIepKAHUE 3a1aHNs;

* CPOKH BBIIIOJIHCHHS;

* OPUEHTUPOBOYHBIN 00BbEM PaOOTHI;

* OCHOBHBIE TpeOOBaHHUS K pe3yJIbTaTaM pabOThl U KPUTEPUU OLIEHKH;

* BO3MO)KHbIE TUIIMYHBIEC OIINOKY IIPU BBITIOTHEHHH.

WNHCcTpyKTaX MPOBOJUTCS MPENOAaBaTesIeM 3a cueT 00beMa BPEMEHHU, OTBEJICHHOTO Ha U3Y-
YEHUE JUCLUIIINHBI.

KoHTpomnb pe3ynapTaToB BHEAYJUTOPHOM CaMOCTOATENBbHOM pabOThl CTYAEHTOB MOXET MpO-
XOJIUTh B MUCHMEHHOM, YCTHOM WJIM CMEIIaHHOM dopMme.

CryneHTbl T0JKHBI TOJXOAUTh K CAMOCTOATENBbHOM paboTe Kak K HauBaKHEHIIeMy cpe-
CTBY 3aKpEIUICHHS U Pa3BUTHSI TEOPETUUECKUX 3HAHWM, BRIpAOOTKE €IMHCTBA B3IJIAI0B HA OTAEIb-
HbIE€ BONPOCHI Kypca, MPUOOPETEHUs ONpeIeIEHHBIX HABBIKOB M MCIIOJIB30BaHMS NMPO(hecCHOHaIb-
HOM JINTEpaTypHI.

[TomerieHus 1711 CaMOCTOATENBHOM pabOThl 00YUYAIOMIMXCsl OCHAIIEHBI KOMIIBIOTEPHON TEX-
HUKOI ¢ BOBMOXHOCTBIO MOAKIIOUEHUs K ceTH «MHTepHeT» U obecriedeHneM J10CTyna B 3JeKTPOH-
HYI0 HH(POPMAIMOHHO-00pa30BaTeIbHYIO CPE1y OpraHU3alHH.

9.5 MeTroanuyecKkue yKa3aHus i 00y4alOMIMXCsl 10 OCBOEHUIO TN CIUTITHHBI

[Tpu M3ydeHun TUCIUILIMHBI 00YUYAIOIIUMCS 1[e1ecCO00pa3HO BBIMOIHITH CICAYIOIINE PEKO-
MEHIAlH:

1. 3ydeHue yueOHOU AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.

2. Ilocne u3ydeHust Kakoro-1mdo paszjena mo ydeOHUKY WU KOHCIIEKTHBIM MaTepHaliaM pe-
KOMEH]IyEeTCsl 110 MaMSITH BOCHPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEICIICHNUs, IOHATUS pa3jiena.

3. Ocoboe BHUMaHHE CIENYET YIACIHUTH BBHIOTHEHUIO OTUYETOB MO MPAKTUICCKUM 3aHITHSIM
Y MHIUBHUIYaJbHBIM KOMITJIEKCHBIM 3aJIaHUSIM Ha CAMOCTOSTEIbHYIO PaboTy.

4. Bcs TemaTHKa BOIPOCOB, U3y4aeMbIX CAMOCTOSITENILHO, 33/1a€TCS Ha JICKIUAX MpenoiaBa-
teneM. MM ke JaroTcss MCTOYHUKY (B MIEPBYIO OUEPEIb BHOBb M3/IaHHBIE B IEPUOANYECKON HAYUHOU
JauTepaType) Uit 0oJiee 1eTaabHOro MOHUMAaHMSI BOITPOCOB, 03BYUEHHBIX Ha JIEKIIHH.

12



[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJDKHBL:

* IPOCMATPUBATH OCHOBHBIE ONPENIEICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHSATHUH MaTepual U TOMOJIHUTH €To C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEpaTyphl;

* U3YYHTh PEKOMECHJIOBAHHYIO JIUTEPATYPY, COCTABIIATH TE3HMCHI, AHHOTAILIMM U KOHCIICKTBI
Han0oJice BAXKHEIX MOMCHTOB;

* CaAMOCTOATECIIbHO BBIIIOJIHATE 3a/laHUs, aHAJIOTUYHBIC ITPpCAjIaracMbIM Ha 3aHATHUAX
* UCIIOJIB30BaTh JJIsI CaMOIIPOBCPKU MAaTCpHAJIbI (bOHI[a OLCHOYHLIX CPCACTB.

10 Onucanue MaTepuaJIbLHO-TEXHHUYECKOT0 oOecnevyeHusi, He0OX0AUMOro sl ocy-
1IeCTBJIEHUS1 00Pa30BaTEJIbHOI0 MPOLECca M0 JUCHUNINHE (MOLYJII0)

10.1 YueOHo-1200paTOpHOE 000pYyI0BaAHHE
Ta6muma 8 — [lepeuens o0opyaoBaHus JabOpaTOpUn

HaumeHnoBanue AyJAUuTOpUHN

Aynuropus (naGopatopii) Hcnonb3yemoe obopynoBaHue
430/1 JlekunonHas Jlocka JeKIrnoHHas.
339/1 JlekunonHas Jlocka JeKInoHHas.
417/1 MynbTUMEAMITHAS Ay IUTOPYS, CoBpemeHHbIE cpeicTBa

BMECTUMOCTBIO 30 4eloBeK. | BOCHPOM3BEAEHUS U BU3YyaJlM3alluM JIH0O0H BHIEO U
ayauo HHQOPMaIH, OTYYCHUS U TTepead dJIeK-
TPOHHBIX JJOKYMEHTOB. THIOBask KOMITJIEKTaLlUs
MYJIbTUMEAUNHON ayAUTOPUN COCTOUT U3: MYJIb-
TUMEIUHHOTO POEKTOPA,
ABTOMATH3UPOBAHHOTO NMPOEKIIMOHHOTO YKPaHa,
aKyCTHYECKOH CHCTEeMBbI, BKIIIOYAIOIIEH Tauy-CKpUH
JIOCKY, TIEPCOHATBHBIN KOMIBIOTED (C
TEXHUYECKUMU XapaKTepucTUKaMu He Hipke Intel
Core i3-2100, DDR3 4096Mb, 500Gb),
unTepdeiicsl noakmodenus: USB, audio, HDMIL

431/1 JlaGoparopus ob1elt XuMuu XUMHUYECKas IOCyJa, XUMUYECKUE PEaKTHUBbBI, U3-
MEpUTENIbHBIE M HarpeBaTelbHble NPUOOpPHI, KOM-
TUTEKT JIEMOHCTPAIIMOHHBIX TUIAKATOB.

10.2 TexHu4eckue 1 3JIEKTPOHHbIE CPeICTBA 00yUeHHA

[Ipu mpoBeneHnn 3aHITHIA UCTIONB3YETCS ayIUTOpUsi, 000pyI0BaHHAS MTPOSKTOPOM (CTaIlu-
OHAPHBIM WJIM MEPEHOCHBIM) ISl OTOOpaXKeHus Tpe3eHTanuid. Kpome Toro, mpu mpoBeICHUU JICK-
A U TIPaAKTUYECKHUX 3aHATHUH HEO0OXOJMM KOMIBIOTEP C YCTAHOBJICHHBIM Ha HEM Opay3epoM u
MPOrpaMMHBIM 00€CTIedeHUEM ISl IEMOHCTPAIH MPE3CHTAIUH.

21.]'[5[ pannsanv JUCHUITIIMHBI ITIOATOTOBJICHBI CJICAYIOIIUC IMTPE3CHTAIUN
OCHOBHBIE TTOHATHUS ¥ 3aKOHBI XUMHUH

CtpoeHue BelecTa

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIINil

PacTtBOpBI U IpyrHie TUCIEPCHBIE CUCTEMBI

DIEKTPOXUMHUYECKUE MTPOLIECCHI

DJIEMEHTHI KaY€CTBEHHOTO U KOJMYECTBEHHOTO aHAIN3a
BricokoMoneKysipHbIE COETMHEHUS

NoabkowhE
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11 Uuble cBexeHus

MeToauyeckne peKOMeHAANMHU 10 00Yy4EeHHIO JIMI ¢ OTPAHMYEHHBIMHU BO3MOKHOCTAMU
3/10POBbsI 1 MHBAJIH/I0B

OcBoeHME AUCUUIUIMHBI OOYYaIOIIMMHUCA C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 30POBbS
MOYET OBITh OPTaHU30BAHO KaK COBMECTHO C JIPYTMMHU OOYYaIOIIMMHUCS, TaK U B OTJCIBHBIX TPYTI-
nax. [IpenmonararoTcsi crienuanbHbIe YCIOBUS IS MOJydyeHUs OOpa3oBaHMsI OOYYaIOIIUMHUCSA C
OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbSI.

[Tpodeccopcko-nienarornyeckiii  cocraB 3HAKOMUTCS C IICHUXOJOT0-(PpU3UOIOTHYECKUMU
0COOEHHOCTSIMH O0YYaroIUXCS MHBAJIHMIOB U JIMIl C OrPAaHHYCHHBIMH BO3MOXHOCTSMH 3]I0POBBS,
WH/IMBUYAIbHBIMU MIPOTpaMMaMy peaOMIuTaliy MHBAIUIOB (pu Hanmuuuu). [Ipum HEoOXomumo-
CTH OCYILECTBJISICTCS AOMOIHUTENbHAS MOAIep)KKa MPEroaBaHus ThbIOTOPAMHU, MICUXOJOTaMH, CO-
UATBHBIMU paOOTHUKAMHU, POIIEAIIMMHU TOJATOTOBKY aCCUCTEHTAMHU.

B cooTBeTcTBUM ¢ METOAMYECKUMH peKOMeHIanusMu MuHoOpHayku P® (ytB. 8 ampens
2014 r. N AK-44/05BH) B Kypce HpeAroaraercsi UCIoJib30BaTh COMAIBLHO-aKTUBHBIC U pedIieK-
CUBHBIE METOJIbl 00YYEHHsI, TEXHOJIOTHH COI[MOKYJIbTYPHON peadMIUTAllMU C LIEeTbI0 OKa3aHus Io-
MOIIIM B YCTAHOBJIEHUU IOJIHOLICHHBIX MEKJIMYHOCTHBIX OTHOILEHUH C APYTMMHU CTYIEHTaMH, CO-
31IaHUU KOM(POPTHOTO MICUXOJIOTUYECKOT0 KIMMaTa B cTyaeHueckoil rpymmne. [Ton6op u pazpadorka
y4eOHBIX MaTEpUAIOB MIPOU3BOAATCS C YUETOM MPEIOCTABICHUSI MaTepralla B pa3IMuHbIX (opMax:
ayIuanbHON, BU3yaJbHOM, C UCIIOIB30BAHUEM CIICIMATBLHBIX TEXHUUECKUX CPEACTB U HH(pOpMaiu-
OHHBIX CHUCTEM.

OcBoenne qucuuiuivHel aunamu ¢ OB3 ocyiiecTBisieTcs ¢ UCIOIb30BaHUEM CPEACTB 00Y-
YeHHs1 OOLIeTro M CIEIMaTbHOr0 Ha3HAYEHUs (MePCOHATBFHOTO W KOJUICKTHBHOTO MCIIOIB30BAaHUS).
MatepuanbHO-TEXHUYECKOE OOecreueHue MpeaycMaTpuBaeT MPUCIOCO0ICHHE ayAUTOPHI K HYX-
nmam jur ¢ OB3.

®dopma IpoBeJeHHS aTTECTAlUU Ui CTYIEHTOB-MHBAINUIOB YCTAHABIMBACTCS C Y4ETOM HH-
JTUBHIYAIBHBIX TIcuXodu3nyeckux ocooennocreut. s crynentoB ¢ OB3 mpexycmarpuBaercs 10-
cTynHast (hopMa npeoCTaBICHUS 3aJaHUI OLIEHOYHBIX CPEJICTB, & UMEHHO:

* B MI€YaTHOM WJIM 3JIEKTPOHHOU (opme (Uil ULl ¢ HAPYIIEHUSIMHU ONOPHO-/BUTaTEIbHOTO
amnmnapara);

* B MIeYaTHOW (opMe WM AJIEKTPOHHOM (popMe C yBEIMYEHHBIM LIPUPTOM U KOHTPACTHO-
CTBIO (IUIs1 JIUI] C HApYILIEHUSIMHU CIIyXa, peuH, 3pEeHus);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/laHus BCAYX (IUIsl JIUL| C HAPYLICHUSIMU 3PEHHUS).

CryneHTaM ¢ MHBaIMIHOCTBIO YBEIMYMBACTCS BPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMpPOCHI. [l TaKMX CTYJIEHTOB IpelycMaTpUBaeTcs AOCTyMHasi ¢popMa mnpeaocTaBie-
HUS OTBETOB Ha 33JaHUs, @ UMEHHO:

- IMCbMEHHO Ha Oymare uiau Ha0OpOM OTBETOB HAa KOMIIbIOTEpE (ISl JIUI] C HApYLICHUSIMU
clIyxa, peun);

- BHIOOPOM OTBETa M3 BO3MOKHBIX BAapHAHTOB C HCIIOJIb30BAHUEM YCIYT acCUCTeHTa (IJis
JIMI] C HapYLIEHUSIMU OIIOPHO-/BUTaTEIBLHOTO alIapara);

* YCTHO (JU1s1 JTUI] C HAPYLIEHUSIMU 3PEHUSI, OIOPHO-JBUTATEILHOTO allapara).

[Tpu HeoOXoauMOCTH A7l OO0YYAIOUIMXCS C MHBAJIMIHOCTBIO MpOIelypa OLEHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

14



N

MNPUJITIOKEHMUE 1

BxoaHO# KOHTPOJIb
Kaxo# BuJ MMeeT BbIpaK€HUE CKOPOCTH NPSAMOU PEaKLIUU
C(1) + O2(1r) ©CO2(1)
Hanwucars ruaponu3 kapOoHaTa HaTpUsA, YKa3aTh PEAKLIHUIO CPEIbI.
Kakoii peakTiB 0OHapy>XMBaeT B paCTBOPE HAJIMYKUE HOHOB Fe*??

1) XKenras KpoBsiHas COJIb;
2) KpacHas kpoBsiHast coib;
3) JIMMETHIITIIHOKCHM;
4) Ponanun ammonus.
JlocTpoiika, Kakoro 3HepreTUYecKoro Mo ypoBHS IPOUCXOIUT B aTome Ni?
1) 4s 2) 3p 3) 3d 4) 4p
B xakom coeaunenuu crenenb okuciaenus Co paBua +3 ?
1) Fe2[Co(CN)4] 2) [Co (NH3)e]Cls 3) Co(OH)z 4) [Co(H20)6]SO04
Kaxoe u3 mokpwITHif JKeJie3a SBIISETCS aHOHBIM B HEHTpaJIbHOMU cpejie ?
1) CBUHIIOM 2) Xpomom 3) Huxkenem 4) uakoM.

[Touemy B cemelicTBe F€ HauMeHee aKTUBHBIM METAJIIOM SIBJISIETCS] HUKEIb?

1) Tak Kak UMeeT caMyI0 HU3KYIO TeMIIepaTypy IUIaBICHUS;

2) Tak kak UMeeT HauOOobIIYIO MIOTHOCTB;

3) Tak kak umeeT HanboJIee MOJNIOKUTEIHLHOE 3HAYEHHE FIEKTPOAHOIO MOTEHIIANA;

4) Tak kak umeeT HauOoJIee BHICOKUM MPeJIeN MPOYHOCTH.
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MNPUJITIOKEHMUE 2

JlaGopaTropHbie padoThbI
IIpumepsl 3a1aHUi 1JI 3aLIUTHI

[To Teme «OKUCAUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIHI:
1) Yto Ha3pIBaeTCS CTETICHBIO OKUCICHUS ?
2) Jlaiite onpezneneHue NIEKTPOHHBIX U MOHHO—3JIEKTPOHHBIX YpaBHEHMH. B yem mpeunmyiuectBo
MOHHO-DJIEKTPOHHBIX YpaBHEHUH mepes dJeKTPOHHBIM 7
3) Uro Ha3bIBaeTCs OKHCIUTENIEM U BoccTaHOBHUTENEM? MOTYT Jiu aTOMBI B BBICIICH CTEIIEHU OKHC-
JieHus] OBITh BOCCTAHOBUTEISIMU, a B HU3IICH CTENEHU OKUCICHUS — OKuciuTensMu ? OTBET moj-
TBEPAUTE IPUMEPAMHU.
4) 3anuimuTe ypaBHEHHUE AJI1 BHIUUCICHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO MOTEHIMaNa. B ka-
KOM HampaBJICHUH MOIAET peakius, ecau MOTEHINAT OKUCIUTENs OOJbIIe MOTeHIMAala BOCCTaHO-
BUTES ?
5) [IpouwnTaiite mpaBuiIO 3NEKTPOHHOrO Oananca. [lo kakoMy IpHUHLUITY TOAOUPAIOTCS OCHOBHBIE
kodpuimeHTs! ? CymHOCTh PacCTaHOBKH KOA((UIIMEHTOB B OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX
pPEaKIusAX METOIOM a) ANEKTPOHHOTOo OanaHca; 0) MOHHO-AJIEKTPOHHBIM.
6) Pacckaxute o nporeccax okucieHus U Bocctanornenus. Kak Biusier pH pactBopa Ha mporiecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS ?
7) UTo Ha3bIBa€TCSI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIM IKBUBAJICHTOM (M, OKUCIWTENS, m, BOC-
CTaHOBUTEJIS)?
8) PaccraBbTe KOA()(OUIIMEHTHI U YKAKUTE BOCCTAHOBUTEI U OKUCIIUTENh B YPABHCHHSIX (BapHUaHT)

ITo Teme «DyeKTpoOXUMHUYECKasi KOPPO3HUS METAIIOB)
1) Uro Ha3biBaeTcs Kopposuei? UeM oTiiMyaeTcss XUMUUECKasi KOppO3Usl METAIJIOB OT 3JIEKTPOXH-
MUYECKON?
2) Kakoit MeTas1 CIIy’)KUT aHOJIOM U KaTOJIOM B raJIbBAHUYECKOM 3JIEMEHTE, COCTABJICHHOM U3 I[UH-
Ka 1 HUKEJS B paCTBOPE AJIEKTPOJINTA?
3) DJAC snemeHTa, COCTaBIEHHOI'O W3 MEJHOIO M CBHUHIIOBOT'O 3JIEKTPOJOB, omylieHHbIX B 0,1 M
pacTBOpBl MX COOCTBEHHBIX cojiel, paBHa 0,48 B. VM3MeHurtcs 1M pa3HOCTh MOTEHIIMATIOB, €CIIU
B34Th 0,001 H pacTBOpBI? OTBET NOATBEPAUTE PACUETOM.
4) Kakas ranpBaHHyecKas Mapa BO3HHMKAET MPU KOPPO3UU YIJIEPOJUCTON CTalM B HEUTpanbHON
cpene? YKaxuTe MpoLecchl Ha KaToJIe U aHOAE, IPUHUMAsi BO BHUMAHUE, YTO YIJIEPOJNCTas CTAllb -
CIJIaB KeJie3a C YIJIepoaoM Witk kapouaom skemnesa FesC.
5) CocTaBbTe cXeMy KOPPO3HMOHHOI'O pa3pyllIeHHUs allOMMHHUEBOrO CIUlaBa ¢ JI00AaBKOH MarHus B
KHUCJION Y HEUTpaIbHOM cpeaax.
6) D1eMeHT, aHOI0M KOTOPOTO SIBJISETCS IIMHK, B TEUEHHE JIBYX 4acoB AaBai Tok cuioi 0,8 A. Ka-
KO€ KOJINYECTBO [IUHKA IIPHU 3TOM HU3PaCcCX00BaIOCh?
7) IToueMmy HEBO3MOXKHO U3MEPHUTH A0COITIOTHYIO BEIMYMHY 3JIEKTPOAHOTO noTeHmana? Ilpusenu-
T€ CXeMY U3MEpPEHUs MOTEHIIHaja ¢ TOMOUIBIO AJIEKTPOJIOB CPAaBHEHUSI.
8) Kak 3aBHCHUT CKOPOCTh AJIEKTPOXUMHUYECKO KOPPO3UHU OT CKOPOCTH aHOAHBIX M KaTOJHBIX Peak-
u?
9) B kakux cpenax npeoOiajgaeT KUCIOPOJHAs AECNOIApU3alus, a B Kakux BogopoaHas? Kakas ne-
MOJIIpU3aIUs XapaKTepHa i1 aTMOCc(epHOii, TOUBEHHON U MOPCKON KOPpO3UU?
10) IToyemy KOHCepBHbIE OaHKH JIENAIOT U3 JIY’)KEHOTO XkKeJe3a, XOTs LIMHKOBAaHHOE Kelle30 3alllu-
HIAaeT JIy4YIlle IPU MOBPEKICHUH MOKPHITHS?

ITo Teme «3aKOH SKBUBAJICHTOBY:
1) Yto Ha3bIBaeTCS SKBUBAJIIEHTOM?
2) HaiiTe onpeneneHne SKBUBAJICHTHON MacChI.
3) Kak onpenensiercst 5kBUBaJeHTHAs: Macca KUCIOThI, OCHOBaHUs, COJIN?
4) I'ne ucnonb3yeTcs 3aKOH YKBUBAJICHTOB?
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5) MoseT a1 3JIeMeHT WM XUMUYECKOe COeIMHEeHNE 001aaTh HECKOJIbKUMHU 3HAUEHUSIMHU SKBUBA-
JICHTA, SKBUBAJICHTHOI MaccChl?

6) Onpenenure SKBUBAJICHTHYIO Maccy yriiepojia B COeIMHEHUH, coaepxkaiieM 75 % yriaepona u 25
% BomOpoOA.

7) 13 1,083 r okucu Metaiia Mpy MpoKaJWBaHWKM ObUT mosiydeH | r Mmeraimia. Halioure skBuBa-
JIEHTHYIO MacCy METajlula U €ro aTOMHYIO Maccy, €ClId CTENEeHb OKucieHus metaia (+2). Uro 3to
3a MeTtay?

[To Teme «KecTkoCTh BOABI:
1) B kakux equHUIIAX ONPEACNIICTCS )KECTKOCTh BOJIBI?
2) Kak ycTpaHsieTcss BpeMEHHasl )KECTKOCTb BOJbI?
3) Kak ycrpaHsercs mocTosiHHast )KeCTKOCTh BOJIbI?
4) OOBbSACHUTE MPUHIIUIT IEHCTBUSI HOHOOOMEHHBIX CMOIJL.
5) 3adueM MpOU3BOAUTCS YMSATYCHHUE BOJIBI?
6) B 400 1 maxomgutcs 100 r Ca(HC0322. BrruuciuTe )KeCTKOCTh BOJIBI.
7) Ckonbko MgCI2 conepkutcst B 1 M~ BOJIbI, ®KECTKOCTh KOTOPOii paBHa 27
8) Ckonbko coapl oTpedyerces st ymsiraeHus 20 J1 BOABI C 00IIel KECTKOCTRIO 7,5 MIKB/II.
9) Beruncnute, ckonpko 0,011 HCI noiiner Ha TutpoBanue 50 M1 BOJbl, BpeMEHHAS KECTKOCTh KO-
TOpOW paBHA 3 MAKB/1?
10) Ha turpoBanue 10 mn Boxsl momio 8 mu 0,01n pactBopa Tpunona b. Onpenenure o0uiyro
YKECTKOCTb BOJIBI.

[To Teme «CKOpOCTh XUMUYECKUX peakluil. XUMHUUYECKOE PABHOBECHE»:
1) Uto Ha3bIBaeTCS CKOPOCTHIO XUMHUUYECKON peakiuun? E€ equHULIbL.
2) Yro Ha3biBaeTcs 3Heprueit akruBanuu? E€ BnusgHNE HA CKOPOCTb XUMUUECKON PEAKIIUH.
3) Maiite GpopMynHpOBKY 3aKOHa JEHCTBYIOIIMX MacCc U MPUBEIUTE MAaTEMATUYECKOE BbIpaKEHHE
ATOrO 3aKOHA: a) /Il TOMOTE€HHBIX CUCTEM; 0) JIIsl TETEPOT€HHBIX CUCTEM.
4) O0bscHUTE BIMSIHUE KOHLIEHTPAIMH U TEMIEPaTypbl HA CKOPOCTh XUMUYECKUX PEAKIIHH.
5) Bo ckoybKO pa3 M3MEHUTCS CKOPOCTh HEOOpAaTUMOM peakiM, €CIM KOHIIEHTPALUIO MCXOHBIX
BEIIIECTB YBEIMYHUTH B IATh pa3 (BapHaHT)
6) Uto Ha3bpiBaeTcs XMMHUECKUM paBHOBecueM? llpuBenuTe HECKOIBKO MPUMEPOB XUMHUYECKOTO
paBHOBECHSI.
7) Paccunraiite 3Hau€HNE KOHCTAHTBl PAaBHOBECHS JJISl CIENYIOIIMX T'OMO- U T€TEPOT€HHBIX CUCTEM
(BapuaHT)
8) IMpunmun Jle-1llatense.
9) Bo ckoibKO pa3 U3MEHUTCS KOJUYECTBO MPOJYKTA PEAKLMU MPHU YBEJIUYEHUU JABJICHUS B CH-
cTeme B 3 pasa? (BapHaHT)
10) Kak Heo6X01MMO U3MEHUTh TEMIIEPATYPY U JIaBJIE€HUE, YTOOBI CMECTUTh XMMHYECKOE PaBHOBE-
CHE B CTOPOHY MPOJIYKTOB peakiuu? (BapuaHT)

ITo Teme «I'maponn3 coneinr:
1) Yto noHUMAIOT MO TUAPOIU3OM COJIeh?
2) Bee nu conu mpu pacTBOPEHUH B BOJIE MOJBEPraroTcs Tuipoian3y? OTBET MOSICHUTE.
3) Urto Takoe KOHCTaHTa BOJIbl, HOHHOE IIPOM3BeIeHUE BOIbl? Kakue 3HaueHNs UMEIOT 3TH BEJIUYU-
HBI?
4) Yto takoe pH, pOH?
5) Kakue BemecTBa Ha3bIBalOTCA WHIUKATOPAMHU, JJIS YET0 WX UCHOJB3YIOT? UTO Ha3bIBaeTCS WH-
TEpBaJIOM Mepexo/ia HHIUKaTopa?
6) Berunciure koHeHTpaniio noHoB H 1 OH™ (r-HoH/1T) U yKaKnTe peakIuio cpeibl B PacTBOPAx.
7) Hanmumure ypaBHEHUE peakiy I'MIPOJIM3a COIH B MOJIEKYJISIPHOM U KpaTKOM MOHHOHM (opme 1o
BCEM BO3MOKHBIM CTYTICHSM. (BapHaHT)
8) [aiite onpenenenue crenenu ruaponnsa. Kakue GpakTopsl BIUSIOT Ha CTeneHb ruapoun3a. O0b-
SCHUTE BIMSIHUE KaKI0To (pakTopa.
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9) Uto nmoka3piBaeT KOHCTaHTa ruapoau3a? Onpenenute KOHCTAaHTY THAPOIHA3a )i COoJei. (Bapu-
aHT)

10) Vkaxute GhakTOphl, KOTOPHIE BIUSIOT HA CMEIICHUE THAPOIUTHIECKOTO paBHOBECHS. B Kakyto
CTOPOHY CMECTUTCS THIPOJTUTHIECKOE PABHOBECHUE MPH JT00ABICHUN COOTBETCTBYIOIIETO pearcHTa?
OTtBeT nosicHUTe. (BapuaHT)

11) Hanummre B MOJICKYJISIPHOM M MOJICKYJISIPHO-MOHHOM (pOpMe ypaBHEHHS PEaKIUil, POTEKAIO-
HIMX IPU CMEIIMBAHUU JIBYX COJICH (BapHaHT).

12) lM'unponu3 B IPOMBIIIJICHHBIX MTPOIIECCAX U B )KUBOM OpTraHU3ME.

ITo Teme «Katanusz»
1) Yto Ha3bIBaeTCS KaTAIU30M ? KaTaau3aTtopom ?
2) Ha3oBuTe OCHOBHBIC IPU3HAKH KATATUTUICCKUX PEAKIIHA.
3) Uro Takoe rOMOTeHHBI, FeTepOreH bl KaTanu3? OTBET WUTIOCTPUPYHTE KOHKPETHBIMU IPHME-
pamu.
4) T'oMO- ¥ TeTepOreHHbI KaTallu3 B MIPOMBIILICHHOCTH. OTBET MOATBEPIUTE KOHKPETHBIMH MTPH-
Mepamu.
5) Uro siBiisieTcst Kataau3aTopoM B onbiTe Nel? Kak 00BSICHSIETCS MEXaHHU3M JICHCTBHUS KaTaIu3aTo-
pa Ipy TOMOT€HHOM Kartanuse?
6) OOBsiCHUTE MEXaHM3M JICUCTBHS KaTaau3aropa Ha CKOPOCTh XMMUYECKOW PeakIMu P IreTepo-
TE€HHOM KaTtajuse.
7) Uto Ha3bIBaeTCs aJcopOIueit, Gu3nuecKoii aacoporue u xemocopouueii? OTBeT HLTIOCTPH-
pyHlTe IpUMeEpaMH.
8) O0BscHHUTE BIMSIHUE IUIOIIAN IIOBEPXHOCTH KAaTATN3aTopa U €€ CTPYKTYPhI MPH FE€TEPOrCHHOM
KaTaJln3€ Ha SHEPTUI0 aKTHBALUU.
9) Kakue BemiecTBa Ha3bIBAIOT HHTMOUTOPAMH, KATATUTUYCCKUMH siiaMu. [IpuBeInTe KOHKPETHBIC
MIPUMEPBHL.
10) YUro Ha3bIBacTCS CEIEKTUBHOCTHIO (M30MpaTeIbHBIM JeicTBHEM) KaTanu3aropa? [Ipusenure
IIPUMEPBI CEIEKTUBHOCTH KaTalu3aTopa Ha MIPOMBIIIJIEHHBIX IPUMEPAX.
11) Yro Ha3bIBacTCS aBTOKATAIN30M, aBTOKATAIN3AaTOPOM?
12) Yro HaswiBaercs pepmenTom? [IpuBeinTe KOHKPETHBIE TPUMEPhl XUMHYIECKUX PEaKIuii ¢ yda-
cThe (epMEHTOB U Ha30BUTE (PEPMEHT yUaCTBYIOIINN B COOTBETCTBYIOIIEH PEAKIIUH.
13) OObsicHHUTE BIMSHHUE KaTAM3aTOPa Ha SHEPTUIO aKTHBAIMH MTPU KATATUTUYECKOM IPOTEKAHHH
mporecca.

[To Teme «DneKTpoau3»
1) Uto Ha3bIBaeTCS JIEKTPOIU30M?
2) B kakoii mociieJoBaTeIbHOCTH UAYT MPOIIECCHl Ha KaToJe U aHo 1e?
3) Haiite dopmynupoBky 3akoHa Papajnes. Ckoiabko cepedpa BBIISIUTCS IPU MPOIMTYCKAaHUU TOKA
cwitoi 4 A B Tedenue 2 9 5 muH 50 ¢ yepes pacTBop coiu cepedpa?
4) IlpuBenuTte npuMep BTOPUUHBIX MPOIIECCOB MPHU TIEKTPOIIU3E.
5) Uto Ha3pIBaeTCS BHIXOJIOM IO TOKY ?

ITo Teme «DnekTponuTHYECKask JUCCOUALUSD)
1) Yto Takoe 3JeKTpOIuTHYECKas JUCCOIUaus?
2) B yem cymHOCTb 3J€KTPOTUTHUECKOMN AUCCOIan?
3) Kakue BelecTBa Ha3bIBAIOTCA AIEKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble SEKTPOIUTHI OT CUIBHBIX?
5) Kak Komu4ecTBEHHO XapaKTepU3YETCsI MPOIIECC IEKTPOIUTUIECKON JUCCOIUAINH cT1aboro 1
CHUJIBHOTO JIEKTPOJIUTOB?
6) Kakas qucconmanus Ha3bIBa€TCs CTYNEHYATOU?
7) Kakue hakTopbl BIUSIOT HA MIPOIIECC AICKTPOIUTHUSCKON TUCCOITHAITHN?
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HPUJIIOKEHUE 3

IIpakTH4eckune 3agaHust

HpnMep MPaAKTUYIECKOI'0o 3alaHUHA 110 TEME: «CTpoeHHe aTOMOB. Hepuouuqecm/lﬁ 3aKO0H. Hepnoun-
YyeCckaf cucremMa 3JIEMEHTOB»

Bapuanr 1.

Kenezo (Ne 26) oOpa3yeT HECKOJBKO OKCHJIOB, KOTOPBIC MPOSIBISIOT PAa3IUYHBIA XUMHUYCCKUN
xapakTep. YKa3aTb OKCHII, 007131t aM(pOTEpHBIMH CBOMCTBAMHU:

1)  FeO +HCI 3)  FeO;+ KOH
2)  FeO + SO0, 4)  Fe,03 + KOH

o2 76
VKkazaTh COCMHCHHE, B COCTAB KOTOPOTO BXOAUT aHHOHBI C KOH(UTyparueit 25° 2p° U KaTHOHBI C
o 140 £ 0.
koH(puryparmeit 4d” 55

1)  ZnCl, (Ne 30, Ne 17) 3)  InFs(Ne 49, Ne 9)
2) SO (Ne38,Ne8) 4)  YF3(Ne39,Ne9)

Kaxoe u3 onpeneneHuii COOTBETCTBYET IIPaBUILHOMY JUISl TIOHATHUS «QHEPIUsl HOHU3ALUN:

OHeprusi, HeoOXoaUMast JJIsl MPEBpAIeHUs] HEUTPaTbHOTO aTOMa B OTPHIIATENBHO 3apsDKEHHBIN
VIOH.

DHeprusi, HeoOX0AUMas ISl OTPHIBA AIIEKTPOHA OT HEBO30YKJIEHHOTO aToMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJelaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
cofieprKalecs B MOJIE JAaHHOTO BEIECTBA.

OHeprusi, KOTopas BbIAENSETCS WIN MOTJIOUIAeTCcsl IpU 00pa30BaHUM MOJIS CI0XKHOTO BEIIECTBA U3
HPOCTBIX.

Kakoii u3 snemMeHToB 001aJaeT JTyYIIMMH BOCCTAHOBUTEIbHBIMU CBONCTBAMMU:

1) Sb(Ne5l) 3)  Cr(Ne24)
2) Te (Ne 52) 4) Ba (Ne 56)

B kakoM cocTossHHHI OJICKTPOHLI 6y,ZLy'T O6J'I8.I[21TL 0oJiee HU3KHUM 3aI1acoM SHEPTrUu:

1)  4d 3)  5p
2)  4f 4  6s
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Bapuanr 2.

1 I[To anmexkTpoHHO# hopMyIie ONpeAeIUTe, B KAKOH TPYIIIE PACIIONOXKEH DIEMEHT
1) 2 2) 5 3) 7 4) 4

2 B xakoMm mepuojie HaXOAUTCS HIEMEHT C 3JIEKTPOHHOU (popmynoi

1) 5 2) 4 3) 3 6

3 BHemHss 251eKTpOHHAs 000J104Ka aToMa uMmeeT Gopmyiry. Kakoit 1o anemeHT?
1) K 2) Ca 3) Sc

4 Kakue 371eMEHTBI OTHOCATCA K S- 371eMeHTaM? DJIEMEHTHI C 3aI10JTHEHUEM:

1) S-TIOJTypOBHS 2) P-TIOAYPOBHS

3) d-moxypoBHs 4) f-momypoBHs

5 Kakwue snemenTtsl oTHOCSTCS K f- 2memenTam?

1) JlanTaHoUIBI

2) I"ajorensr

3) [I&nouHo3eMenbHbIE 3JIEMEHTHI

6 B xakoM repuojie HAaYMHAETCS Y aTOMOB 3aI0JIHEHUE AJIEKTPOHaMH f-1101-ypoBHS?

1) 4 2) 5 3) 6 7

7 Ilo 351eKTpOHHOM (opMyJie OIpeaesIuTe KaKoi U3 3IEMEHTOB OTHOCUTCS K p-3JieMeHTaM?

1)

2)

3)

8 Kakast u3 311eKTpOHHBIX (POpMYJI COOTBETCTBYET 0003HaueHuto Ti (22)?

1)

2)

3)

9 Ilo snexTpoHHOIl (opMmyle 3ieMeHTa ONIPEACINTE MAaKCUMAJIbHYIO IIOJIOXKHUTEIbHYIO CTEIECHb
OKHCJIEHHS, KOTOPYIO OH MOXET MPOSIBIISITh B COETUHEHUSX

1) +2 2) +3 3) +5 +4

10 YUem oTanyaroTcst 31eMeHTbl—1300aphl?

1) KonmgecTBOM MpOTOHOB

2) KonnuecTBOM HEHTPOHOB

3) ATOMHOI Maccoit

11 Onpenenuts KOJTUYECTBO MPOTOHOB B S/IPE aTOMA :

1) 120 2) 78 3) 198 4) 276
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IMPUJIOKEHUE 4

KOHTPOJIBHAS PABOTA
Bapuant Nel

1. OnpenenuTe KOIMYECTBO BEHIECTBA YIKBUBAJICHTA U MOJISIPHYIO MacCy YKBHUBAJIEHTOB (OC-
dopa, kucnopoaa u 6poma B coequaenusix PHs, H,O, HBr.

2. Hamumure 3meKTpoHHBIE (HOPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMEpamu 9 u
28. IlokaxuTe pacrpeneiaeHue 3JIEMEHTOB ATHX aTOMOB IIO KBaHTOBBIM suelikam. K kakomy
AIIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXAbIi U3 3TUX 3JIEMEHTOB?

3. Mcxond u3 MOJOXKEHUS FepMaHus M TEXHELUUs B MEPUOJUYECKON CHUCTEME, COCTaBbTE
dopMyJibl ME€Ta- U OPTOr€PMAaHUEBOM KHUCIIOT, U OKCHJA TEXHEIHUs, OTBEYAIOIINE UX BBICUIEH
CTeTeHU OKUciIeHus. M300pa3zute popMyIibl STHX COETMHEHUH IpadUIecKy.

4. BpluncinuTe KOJIMYECTBO TEIUIOTHI, KOTOPOE BBIACIUTCS TPH BoccTaHOBiIeHUU Fe, O3 me-
TaUTHICCKUM aJTFOMHHHUEM, eclii ObUTO ToiydeHo 335,1 T xkenesa.

5. Beraucinte ﬂGg gg CIEYIOIINX PEaKIIHii:

A) 2NaFy) + Clyry = 2NaClk + Fay

0)PbO,) + 2Zn() = P + 2ZN0Ok

MoHO 71 IOTy4uTh GTOp MO peakiyu (a) u BocctanoBuTh PhO; 1iHKOM 110 peaximu (0).
6. Oxucnenue cepsl U €€ JUOKCUAA TPOTEKAET 110 YPAaBHEHUSIM:

a) Sy + O2 = SOz,

0) 250,y + Oz = 2503(y).

Kak nm3mennrcs CKOPOCTB 3THUX peaKHI/If/'I, eclIi 00BEMBI Ka)KI[OI\/’I N3 CUCTEM YMCHLUIUTH B 4YC-
ThIpe paza?

7. BbruncnuTe MOJSPHYIO KOHLEHTPALMI0O U MOJSIPHYIO KOHIIEHTpaluio skBHuBasieHTa 20%-
HOT'0 pacTBOPa XJIOpHAa KaJblKs MIIOTHOCTBIO 1,178 r/em’.

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS TMIPOJIN3a, IPOUCXOAIIIE-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3aThIX cosell Tuaponu3yercs Heodpa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHUS U KHCIIOTHI.



Bapuant Ne2

1. Peakiiuu BhIpakarOTCA CXEMaMu:
P+HIO3 + H,O = H3PO4 + HI
H,S + Cl, + H,O = H,SO,4 + HCI

CocraBbTe 3J€KTpOHHBIE ypaBHeHUs. PacctaBpre K03()(PUIMEHTHI B ypaBHEHUSAX PEAKLUH.
JUist Kax10# peaky yKa)kKuTe, Kakoe BEIIECTBO SIBISCTCS OKUCIUTENEM, KaKoe — BOCCTAHOBU-
TeNIeM; KaKOe BEIIECTBO OKUCISETCS, KAKOE — BOCCTAHABIIMBACTCHL.

2. YBGJ'II/ILII/ITCSI, YMCHBIINUTCA WM OCTAHCTCHA 663 U3MCHCHHS Macca I_II/IHKOBOI\/JI IIJIaCTUHKHN
npu B3auMoielcTBIM ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Ph(NO3),? ITouemy? CocTaBb-
TE DIEKTPOHHBIE M MOJICKYJISIPHBIE YPABHEHUS COOTBETCTBYIOLIMX PEAKIIHH.

3. CocTaBbTe cXeMy raJIbBAHUYECKOTO 3JIEMEHTA, B OCHOBE KOTOPOTO JIE)KUT peakuusi, Mpo-
TEKarouas mo ypaBHEHHUIO

Ni + Pb(NO3), = Ni(NO3), + Pb

Hanummre 370eKTPOHHbIE YPaBHEHHS aHOJHOTO M KAaTOXHOTO mpoieccoB. Berancante DJIC
s1oro snemenra, ecin [NiZ*] = 0,01 mous/n, [Pb**] = 0,0001 mons/1. OtBer: 0,064 B.

4. Kakue conmu oOycrnaBiIMBAIOT >KECTKOCTh HpUPOIHON BOAbI? Kakyro >KEeCTKOCTh BOJIBI
Ha3bIBAIOT KapOOHATHOM, HeKapOoHaTHOM? Kak MOXHO yCTpaHHTh KapOOHATHYIO, HEKapOOHAT-
HYIO )KEeCTKOCTh? Hamuiure ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIIUA.

5. IomumepoM Kakoro HEMPENENBbHOIO YIIIEBOJOPOJA SBISETCS HATypalbHBIA Kaydyk?
Hanummure ctpykrypHyto hopmyiy 3Toro yrieBoaoposaa. Kak Ha3pIBatoT mpoliecc npeBpaieHus
Kaydyka B pe3suHy? YeM 1o CTpOEHHIO U CBOMCTBAM pa3iMyaroTcs KaydyK U pe3uHa?
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Bapuant 3

1. Boccranosiienre 0IHOTo U3 OKCHIOB JKelle3a UAET [0 CXEME:
FesOuq + Siw) — Few + SiOz). Bo3morkeH 1 3TOT mporece npu CTaHIApTHBIX yenoBusx? OT-
BET MOJTBEPIUTH PACUETOM.

A Hozgg, kJI>x/MOIb 80298, JIx/MoIb
Fe3O0a -1117,7 151,46
Si - 18,82
FE(K) - 27
SiOyu -859,4 40
1) -601,1;2) 712,8; 3) -599,73; 4) -7772,8.
2. [Tpu cmemmBanuu 2 MoJib BemiecTBa A ¢ 2 MoJib BemiecTBa B B HEeKOTOpoM 00beMe K MOMEHTY

N —
HACTYIUICHHsI paBHOBECHUs B 00paTuMoii cucreme 2A + 2B €+— 4] o6pa3zoBanocs 1,6 Monib Be-
mectBa /. Yemy paBHa koHCTaHTa paBHOBecHUs1? OTBET MOATBEPAUTH PACUETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.
3. Kakoit 00bem rasa Beienutes, ecid k 400 ma pactsopa LIOH, tutp xoroporo pasen 0,0024
r/mi 6b11a 1o6asaeHa coib (NH;)2CO3. OTBET MOATBEPAUTH PACUETOM.
1) 12,61 2) 0,96i1; 3) 21,51 4) 0,896u1.
4. I'maponusy nmoaBeprarTes Coau
1. ZnCl,; 2. Cs,COg; 3. FeBrs; 4. CaBr,.
a HBr = 0.899; a H,CO3; = 0.0017; a Ca(OH), =0.78.

VKa3arh NpaBWIBHBINA OTBET YPaBHEHHUsI PEAKI[UU THIPOJINA3A.

1) ZnCl, + H,O — ZnOHCI + HCI pH =7,
2) Cs,CO3 + H,O — CsOH + H,CO3 pH > 7;
3) FeBr; + H O — FeOHBr, + HBr  pH< 7,
4) CaBr, + H,O — CaOHBr+ HBr  pH >7.

5. quy paBHA 3KBUBAJICHTHAA MaccCa CEPbl B COCANHCHUAX
1. Na2803; 2. Crz(SO4)3; 3. (NH4)28; 4, HZS.
1) 16 2)  53; 3 8 4 s

OtBer MNOATBCPAUTL PACUCTOM.
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3)

Bapmuanr 4

1. Umeerca I Sn 10 r-mon/n Sn*2 // [H+] =107 r-uon/n /Hy, Pt
Yemy paBna pennuuna IJ1C TaKOFﬂ sneMenTa? OTBET NOATBEPAUTH PACUETOM.

1)  0,1105B; 2)  0,169B; 3)  0,405B; 4)  0,287B.

VYka3aTh MpaBUIBLHBIN OTBET JUIS MPOIIECCOB Ha AJIEKTpoax mpu padore '3 u3 Bompoca Ne 1

1)  SnA(@): Sn'2-2€ st
Pt, HZK(+):2H20+2(_9 — H, +20H

2) SnA(-):SnO-zé — Sn*?
Pt,HzK(+):2H++2(_e — Hp

3) Pt HZA(-):2H20-4é — 0, +4H"
SnK(+):Sn+2+2é — Sn

4) 1>t,H2A(-):2H++2é—>H2

SnK(+):Sn-2€ — Sn*?
[Touemy aTMocdepHas KOppo3us SBISETCS MEKTPOXUMHIECKON KOppO3Ueil MeTaioB?

1) Tak xak merann koHTakTupyet ¢ napamu H,O Bo3nyxa;

2) Tak kak MeTayu1 KOHTAKTUPYET C KUCIOPOJOM BO3/yXa;

Tak kak MeTaul KOHTaKTUPYeT C OJEKTPOJIUTOM OOpa3oBaHHBIM NIPU B3aUMOJCHCTBUU
YIJIEKHCIIOTO ra3a ¢ BJIarou;
4) Tak kak MeTal KOHTAKTUPYET C OKUCITUTENIEM U 3JIEKTPOJIUTOM.

H v v 19 +
Wznenue u3 Ti ¢ 3aKkienkoii U3 MacCUBUPOBAHHOMN CTalM, HAXOAUTCS B MOpCKoi Boje. Er 2=
+2 o
+0,10B; Epe “/re = +0,17B. Yka3arh mpaBWIBHBIN OTBET 3JIEKTPOTHBIX TPOIIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+);02+4(_e + 2H,0 — 40H
) TIAQ):TioTi?+2€
FeK(+):2H*+2é — H;
3) FeA(-):Fe—»Fe+2+2é
TiK(+):oz+4(_e + 2H,0 — 40H"
4) FeA(-):Fe—>Fe+2+2é

TiIKH#) :2H" +2€ —H,
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5.

Wznenue u3 Ti ¢ 3aK/IENKON M3 MACCHBUPOBAHHOM CcTanu, HaxoauTcs B pactBope LiCl. |
1,63B; EFe+2/Fe =-0,35B. Yka3arh npaBUIbHBIN OTBET JIEKTPOTHBIX TPOIECCOB.
1) TiA(-):Ti-»Ti+2+2(_e
FeK(+):2H++2é — H;
2) TiA(-):Ti-»Ti+2+2(_e
FeK(+):Og+4é + 2H,0 — 40H"
3) FeA(-):Fe—»Fe+2+2é
Ti K(+):2H++2é — H;
4) FeA(-):Fe—»Fe+2+2é
Ti K(+):02+4é + 2H,0 — 40H

B kaxoii cpelie BHITOIHEE HCIIOIB30BaTh KOHTAKT Fe/Ti (cMoTpu Bonpocsr 4, 5)

1) B mopckoit, Tak kak 9/1C meHsb1ie.

2) B pactBope LiCl, Tak kak 3/IC menbIe.

3) B Mopckoii, Tak kak DJ]C umeer O6oibliiee 3HaUYCHHE.

4) B pactBope LIiCl, tak kak 3/IC umeet OoJbliiee 3HaUCHHE.

OTBET MOATBEPIAUTE PEIICHUEM.
PacctaBuTh K03 (QUITUEHTBI METOJIOM JIEKTPOHHOTO OayaHca:
K>Cr,07 + HCl — KCI + CrCl; + Cl, + H,0. Yka3ars cymmapHoe 3HaueHne ko3dduiinerra as

[IPaBOM YaCTHU:

1) 84 2) 15 3 14 4 42
OTBCT HOI[TBepI[I/ITB peIIIeHI/IeM.

Ykazarb NpaBWILHBIN OTBET M5 xpemmrens U3 BOMIpoca Ne 6 (OTBET MOATBEPIAUTD PEIICHUEM )

1) 147; 2)  355; 3 17,75 4 49,
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