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1 O01mme moJ10KeHUs

Pabouas mporpamMma AUCHUIUIMHBI «XUMUS» COCTaBJIE€HA B COOTBETCTBUU C TPEOOBAHUSAMU
(benepaabHOro rocy1apcTBEHHOIO 00pa30BaTEIbHOIO CTaHAAPTa, YTBEPXKICHHOTO IpHKa3oM Mu-
HHUCTepcTBa oOpa3oBanusi U Hayku Poccuiickoit ®eneparun Nel43 28.02.2018, 1 ocHOBHOI Tpo-
(deccnoHanbHON 00pa3oBaTeNbHOM MPOrpaMMbl MOATOTOBKH «TeIoBble 2JEKTPUUECKUE CTAHIUHNY
no Hanpasienuto 13.03.01 "TennosnepreTrka u TeIUIOTEXHUKA' .

3anayn HaxoquTh onTHMajbHBIE YCIOBHS I NPOTEKAHUS XMMHUYECKHX MPOLECCOB;
AUCIIUITTHHBL OIMCHIBATH XMMH3M OCHOBHBIX XMMHYECKHX IPOLECCOB; OBJIAAETh IPUEMAMU
¥ METOAMKAMHM PEIIEHHS] KOHKPETHBIX 3a1a4 U3 Pa3iMYHbIX Pa3JeloB XUMUH;
BBIABJIATH B3aMMOCBSI3H MEXK/Y OTAEIbHBIMU XUMHIECKUMH MPOIIECCAMH.
OcHoBHBIE 1. OCHOBHBIE NOHATHS ¥ 3aKOHBI XUMUM
pasesnsl / TEMbI 2. CtpoeHue BelmecTBa
AUCIHILTAHBI 3. OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUi
4. PacTBODBI M IPYTHE AMUCIIEPCHBIE CHCTEMEI
5. DJIEKTPOXUMUYECKUE TPOIIECCHI
6. DJeMEHTHI KA4ECTBEHHOTO M KOJMYECTBEHHOTO aHAIN3a
7. BBICOKOMOIIEKYJIAPHEIE COEIMHEHMS

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHs MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX ¢ HHANKATOPAMM JOCTHKEHUs] KOMIIeTeH N

[Tpouecc m3ydeHUs IUCHUIUIMHBI «XHUMHs» HaAIMpaBlieH Ha (POPMHpPOBAHHUE CIIETYIOIINX
kommeTeHuid B cootBeTcTBHH ¢ PI'OC BO 1 ocHOBHOW 00pa30oBaTelIbHOM MTPOrpaMMoil (Tadmia

1):

Ta6n1/1ua 1- KOMHCTCHI_II/II/I U UHAUKATOPBI UX JOCTUKCHU

Koa mo ®T'OC Nuaukatopel 1OCTHXKEHUS [Tnanupyembie pe3ynbTaThl 00y-
YEeHUsI 110 TUCHUTIIHHE
YHuBepcanpHbIe
O6menpodeccrnoHambHbBIE
OITK-2 OIIK-2.1. CchopMupoBaHo HaydHOE MHPO-

CnocoOeH npume-
HSTh COOTBETCTBYIO-
mmit pusmko-
MaTeMaTHYeCKuH ar-
napart, METOIbI aHa-
JM3a U MOJIEJINPOBa-
HUSI, TEOPETUIECKOTO
U SKCTIEpUMEHTAIIb-
HOTO HCCIICIOBaHUS
IPU PELICHUH MPO-
deccroHaNbHBIX 3a-
nad

3HaeT TEOPETHUYCCKHE OCHOBBI €CTE-
CTBCHHOHAYYHBIX ¥ OOIICHHXCHEP-
HBIX TUCITHUIIIINH

OIIK-2.2.

YMeeT HpI/IMeHSITB METOAbI aHAJIN3a U
MOJICIIMPOBAHUS, TEOPETHUYECKOTO U
E)KCHepI/IMeHTaIII)HOFO HNCCIICI0OBAHUA
OpU  pelieHHH MPOo(HeCcCHOHATBHBIX
3a/a4

OIIK-2.3.

Bna;leeT HaBbIKAMH TeOpeTI/I‘ICCKOFO nu
IKCHIEPUMEHTAIIBHOTO UCCIICIOBAHUS

[Ipodeccrnonansubie

BO33PEHHUE U COBPEMEHHOE XUMHU-
YECKOT'0 MBIIIIJICHHE.

VYcBoeHsl (yHAaMeHTalIbHBIE I1O-
HATHS, 3aKOHBI M TEOPUU COBpe-
MEHHOM M KJIACCUYECKOM XUMUH;
U3YyYeHbl OCHOBHBIE XHMHYECKHE
SIBJICHUSL.

[Tonmy4yeHHble 3HAHUS U CBEJCHUA
3aKperyieHbl Ha MpPaKTHKE, TPHOO-
pEeTeHbl HAaBBIKM ITOCTAHOBKH U
MPOBEJICHUSI XMUMHUYECKOTO JKCIe-
puUMeHTa, 00paOOTKM M aHajIu3a
pe3yJIbTaToB.




3 MecTo IMCHMILIMHBI (MO1YJ151) B CTPYKTYpe 00pa3oBaTeIbHOil
NPOrpaMMblI

Jucnummaa «Xumus» u3dydaercs Ha 1 kypce(ax) B 1 cemectpe(ax).

JuciurmimHaa BXOAMT B coctaB Onoka | «J/lucuunnuael (MOIYNH)» W OTHOCUTCS K
00s13aTeIbHON YacTH.

JJis1 OCBOEHUS TUCITUILIMHBI HEOOXOAMMBI 3HAHHS, YMEHUSI, HABBIKUA U (MJIH) OIBIT MPAKTH-
YECKON N1eATEeNbHOCTH, COPMUPOBAHHBIE B MPOIECCE M3YUEHUS LIKOJIBHOIO LUKIJIA TUCIHUIUIMH:
OcHOBBI 06€30MaCHOCTH KHU3HEACITeNbHOCTH, XuMusl, Pu3nka. 3HAHUS, YMECHHUS ¥ HABBIKU, CPOP-
MUPOBaHHBIE MPU U3YUYECHUU NUCHUILTUHBI «XUMUS», OyayT BOCTPeOOBaHBI IPU U3YUYEHUH TOCIIE-
TYIOIIMX TUCIUIUINH TpodhecCHOHaIbHOTO OJI0KA.

BxoaHol KOHTpOJIb IPOBOJUTCA B BHJI€ TECTUPOBAHUS. 3a/JaHUs TECTOB MPEACTABICHBI B
npwioxenuu 1 PIT/I.

4 O0beM TMCUMILIUHBI (MOYJIs1) B 3a4€THBIX eIMHUIIAX € YKA3aHUEM KOJIHYeCTBa
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy o0y4yarouuxcs ¢ npe-
nojasaresieM (110 BUAaM yUeOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO padoTy 00y4a-
LM XCH

O6m1ast Tpy10eMKOCTh (00bEM) TUCHUILTMHEI cocTaBiisieT 4 3.e., 144 akan. yac.
Pacnpenencnue o0beMa AUCIUILTAHBI (MOJTYJIS) TT0 BUIaM YYCOHBIX 3aHATUH MPEICTABICHO

B TaduIe 2.

Tabmmna 2 — O6beM TUCHUIUTUHBI (MOJIYJIs) TTO BHJIAM YUEOHBIX 3aHSATHIM

Bcero akagemu-

O0BbeM THCHHUILINHBI
YeCKHX YaCOB

OO0miast TpyA0€MKOCTh TUCIUTLIMHBI 144

KonTakTHas ayiuTopHasi padoTa o0y4aloumxcs ¢ npenoaasatesaeM (Mo

N 68
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B toMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLIUU U UHbIE Y4eOHbIe 3aHATHS, IpeaycMaT-
pHBaroIMe MPEUMYILECTBEHHYIO Nepeiauy yueOHoi HH(pOopMaIuu rneaaroru- 17
YECKUMU pabOTHHUKAMM)

3aHSITHS] CEMHHAPCKOI0 TUMNA (CEMUHAPBI, IPAKTHUECKUE 3aHATUS, TIPAKTH-
KYMBI, JJA0OpaTOpHBIC PaOOTHI, KOJJIOKBUYMbI 1 HHBIC aHAJIOTUYHBIC 3aHSATHS)

51

CamocrosiTeibHas pa0oTa 00y4alOIIMXCS M KOHTAKTHAas padoTa, BKIIO-

Yaromiasi FpynnoBble KOHCYIbTAIlMH, HHANBUAYAIbHYIO Pa00Ty 00ydaroIuxcst
C MpenoAaBaTeNsiMu (B TOM YHCIIe UHIUBHIyalbHbIE KOHCYIbTAIIUH); B3aUMO- 76
JIeIICTBHE B 3JIEKTPOHHOM MH(OPMaIIMOHHO-00pa30BaTeNIbHOM cpefie By3a

[TpomesxyTouHas arTecTanus 00yJaommxcs — 3adeT ¢ OLIEHKOH




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/esiam)

C YKaz3aHUuEM OTBCACHHOI'0 HA HUX KOJIUYECTBA AKAICMHUYECCKUX YaCO0B U BU/10B

yueOHoi padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

Bunel yueOHOI pabOThL, BKIItOUasi CaMOCTOS-
TeNbHYIO paboTy 00yUYaIOIIUXCS 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 ) 6
OcHOBHBIE TOHATHS U 3aKOHBI XUMUHI
2 2 4 10
Crpoenue BemecTna
2 2 4 10
OcCHOBHBIC 3aKOHOMEPHOCTHU NNPOTEKAHUA XUMHYICCKUX
PacTBOpEI 1 Apyrue QUCIIEPCHBIE CUCTEMBI
PRLH APYE P 2 2 6 10
DIEKTPOXUMHUYECKHE ITPOIIECCHI
P P 2 2 4 10
D1eMEHTHI KAYeCTBEHHOTO M KOJIMYECTBEHHOI O aHaIN3a
2 2 6 10
BBICOKOMOJIEKYIISIPHBIE COETMHEHHUS
2 2 4 10
UTOoro
17 17 34 76
10 JUCHUIIHHE

6 BuHeayauTopHasi caMOCTOSITeIbHAsI Pa00Ta 00yYAIOIIUXCS 10 TUCIUIIJIHNHE
(MmonyJ10)

[Ipy mmaHMpOBaHUU CaMOCTOATEIBHOW PabOTHI CTYACHTY PEKOMEHIYETCS PYKOBOJICTBO-
BaThCsI CIEAYIOIINM paclpeeICHHEeM YacOB Ha CAaMOCTOATENbHYIO paboTy (Tabnuma 4):

Ta6JlI/ILIa 4 — PCKOMGHI{yeMOC pacupeacICHUC 4YaCOB Ha CAMOCTOATCIIbHYIO pa60Ty

KoMIIOHEHTBI caMOCTOATEIBbHON PadoThI KoJsnyecTBo yacos

M3ydeHne TeOpeTHUECKUX pa3/IeoB AUCIUIIIMHBI 17
IToaroroBka K 3aHATUSAM CEMUHAPCKOTO THUIIA 17
[TonroroBka k jgabopaTtopHbM paboTam, odopmieHue 1ab0paTOpHO- 42

ro >KypHaJa, MoJAroToBKa K 3al[uTe J1abopaTOpHBIX paboT; MOATOTOB-
Ka 1 opopmIIeHHEe KOHTPOJIBHOU paboThl

76




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

Tabmuna 4 — [Macniopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

KoHuTpoJsmpyemsle ®opmupyemass | HaumeHoBaHue
pasaeibl (TeMbl) KOMIIeTeHIIMSI OLIEHOYHOI'0 IMoxazaTrenu oueHKH
AUCTUTLIHHBI cpeiacTBa

1. OCHOBHBIC TIOHATHS OIIK-2 1. JlaGopa- 1. Brimonaenue nmabopa-
Y 3aKOHBI XUMUHU TopHast ~ paboTa | TOpHBIX paboT, HaIH4YUE 3a-
2. CtpoeHue BemecTra Nel-14 nuced B JaboOpaTOpHOM
3. OCHOBHBIE 3aKOHO- 2. [Ipaktu- JKypHaje, YCTHBIM Ompoc Mo
MEPHOCTH XMMHUYECKUX pe- yeckas ~ pabota | Teme;
aKLIun Nel-8 2. Bemmonnenue  npak-
4. PactBopbl u mpyrue 3. Kon- TUYECKUX 3a/IaHul, HAIUYUE
JIMICTIEPCHBIE CUCTEMBI TpOJIbHAs paboTa | KOHCIEKTa MO TEME;
5. DNeKTpoXuMHuye- 3. Kontponbhas pabota
CKHE TPOLIECCHI INPOBOJUTCS B 4Yachl BHeEa-
6. OneMeHThI Kaue- yaIuTopHOil pabotsl. OOy4a-

CTBEHHOTO M KOJINYECTBEH-
HOT'O aHaju3a

7. BsicokoMouekyisap-
HbI€ COE/IMHEHUS

IOIMECS IOJY4YaroT 3aJaHus
JUIs  TIPOBEPKU  YCBOCHMS
IIPOWJIEHHOT O Marepuaia.
OueHuBaeTcsi NPaBUIBHOCTD
peeHus.

Meroanueckue Marepuaisl, ONPEACIAIOIUE MPOLEAYypbl OLEHUBAHWS 3HAHUM, YMEHHI,
HaBBIKOB M (MJIM) OMBITA JEATEIBHOCTHU, MPEICTABICHBI B BUJE TEXHOJOTHYECKOH KapThl JAWCIH-

TIMHbI (Tabnuia 5).

Tabmuna 5 — TexHoJornyeckas kapra

HanmenoBanue
OILIEHOYHOI'0
cpeacTBa

BbIINOJTHCHUSA

Ixana one-
HUBAHUA

Cpokn

Kpurepun
OlLleHUBAHUS

1 cemectp

IIpomexyTounasi arrecranusi B popme 3auer ¢ oOLeHKOI

1. | JlaGoparopuas
paborta

eKEeHEIEIBHO

10 6amoB * 14
pabor

Breimonaenne - 2 Gamos/paborta,
odopmiteHre 1a60PaTOPHOTO KypHaja
- 2 Gannos/paboTa, ycTHas 3amuTa (1o
BoInpocam) 6 OasoB.

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

2. | IlpakTuueckas
pabora

eKEeHEeEITBHO

10 GamioB * 8
pabot

OueHuBaeTcs BiaJIeHUE MaTepUasoM,
€ro CUCTEMHOE OCBOEHME, CITOCO0-
HOCTb IIPUMEHSATH HY)KHbIC 3HAHUS,
HaBBIKA U YMEHUS MIPU PEIICHUH
MPAKTUYECKUX 3aJaHUi. bamisl
YMEHBIIAIOTCS TPONOPIIMOHATBHO
MPOLEHTY NPABUJIbHOCTH PEIICHUS.

3. | KonrponbHas
pabora

17 nenens

100 6axtoB

[IpaBuiibHOE perienue 3aaay (20 6an-
7oB/3anava). bamibl yMeHbIIAIOTCS
IPOTIOPIIMOHATIBHO MPOIIEHTY Ipa-
BUJIBHOCTHU PCILICHMUA.




HanmenoBanue
OIIEHOYHOI'0
cpeacTBa

Cpoxku Ikana oue- Kpurepun
BbINOJTHEHU S HUBaHUS OlLleHUBAHUS

UTOTI'O: - 320 6ayutoB -

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 59 % oT MakcUMaIbHO BO3MOXKHOW CYyMMBI 0aJlJIOB — «HEYIOBIETBOPUTEIHHO (ne-
JOCTaTOYHBIA YPOBEHB JJIsl IPOMEXKYTOYHOH aTTecTaluy 110 JUCLUIUIMHE);

60 — 74 % OT MaKCHMMaJIbHO BO3MOKHOW CyMMBbI 0aJllIOB — «yJJOBJIETBOPUTEIHHO (mmo-
pOroBbIii (MUHUMAJIbHBIN) YPOBEHD);

75 — 89 % oT MaKCUMaJIbHO BO3MOXHON CYMMBI OaJlJIOB — «XOPOILOY» (CPeIHUI YPOBEHbD);

90 — 100 % oT MakcCMMaJIbHO BO3MOXHOW CYyMMBbI 0ajlIOB — «OTIUYHO» (BBICOKUN (MaKCHMallb-
HBII) YPOBEHbD)

3aganus A5 TeKylero KOHTpPoJIs

1. JTabopaTopubie paboTel Nel-14 — BeimonaHeHre U 0OpMIICHHE JTA0OPATOPHOTO KypHAJIa, a TAaKKe
HAJTMYHUE CICIIOACKIBI (XanaTa) 00s3aTebHO.

Heo6xoaumMebrii MUHIMYM HH(OpPMAIHH B JTA00PATOPHOM KYypHaJe BKIIOYACT:
JaTy;
Ha3BaHUE PabOThI;
YpaBHEHUS PEaKIU;
YCIIOBHS UX MTPOBEICHUS;

e B JIA0OPATOPHBIN JKypHAJ TaK)Ke BHOCSITCS MPEABAPUTEIBHBIC PACUEThI, BCE IKCIIEPUMEH-
TaJIbHBIE JIaHHBIE (MACChl HABECOK, Pa3Mephl alTMKBOTHI, 0OBEMBI MEPHBIX KOJIO U TUTPAHTOB, KOH-
[EHTPALMU PACTBOPOB U T.[I.), pacueT pe3ylIbTaTOB aHAlIM3a U UX CTaTUCTHUYECKas 00paboTKa;

® OKOHYATEJHHBIC BHIBO/IBL.

Bonpoce! ans 3ammTel 1a00paTOpHBIX padOT — BhIMOJIHEHHE 00s3aTenbHOo. TemaTtuyeckue OI0KU

BOIIPOCOB MPECTABICHBI B MPUIIOKECHHUH 2.

2. [IpakTudeckue 3a1aHusl — BBIIIOJIHEHUE 0053aTEIbHO.

Tematndeckue OJ0KU 3a7jaHUN MPEACTaBIECHBI B IPUIIOKEHNH 3.

3. KonrponbHas pabota — BbIOJIHEHHE 00s3aTesbHO. [IprMepbl KOHTPOIbHON paboThl IpecTaB-
JIeHbI B IPUJIOKEHHH 4.

8 YueOHO-MeTOaMYEeCKOe H HHPOPMALIMOHHOE 00ecniedeHUe TUCIUTLINHBI (MOIYJIsl)

8.1 OcHoBHas uTEpaTypa

1. AxmeroB, H.C. Obmas u Heopranuyeckas xuMus : yueOHuk s By3oB / H. C. AxmeTos. -
5-e u3[., ucIp., 4-e uzM., uctp. - M.: Beiciast mikona: Akagemus, 2003; 2001; 1998. - 744c. 5353
2. I'munka, H.JI. O6mas xumus : yaebnuk mas By3oB / H. JI. I'muraka; mox pen. B.A.Ilonkoga,

A.B.babkoga. - 18 -e u3z., nepepad. u nom., 17-e uzn., nepepad. u goim. - M.: FOpaiir, 2011. - 886¢.
3983k3

3. I'munka, H.JI. 3agaun u ynpaxsHenus no odbmeit xumun / HJL. I'mubka. —u3a. crep.- M.:
KuoPyc, 2011. — 240c.

4. ®ponos, B.B. Xumus : yaedbHoe nocodue mist By3os / B. B. @ponos. - 3-e uza., nepepad. u
noi. - M.: Beicias mkona, 1986. - 543c¢. u3-23k3 a6-653k3

5. Endumon, B.M. OcHoBbl 0o0mieil xumMuu [DIEKTPOHHBIN pecypc| : ydeOHoe moco-

oue/B.N.Enpumos, 2-e m3a. - M.: HULL UH®PA-M, 2015. - 256 c. // ZNANIUM.COM : snek-
TPOHHO-OMONIMOTEeUHast cuctema. — Pesxkum noctyna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBINA. — 3arJl. ¢ IKpaHa.



8.2 JlomoJHUTebHAS JIUTEpaTypa

1. Koposun, H.B. O6mas xumus : yaeOHHUK 17151 cTyaeHToB By3oB / H. B. KopoBun. - 9-e u3n.,
nepepad. - M.: Beicmas mkoma, 2007; 2004; 2000; 1998. - 557¢. 31 sk3
2. VYraii, 1.A. OOmas u HeopraHuueckas XuMus ;. yaeOHuK Jist By3oB / 5. A. Yraid. - 4-e u3n.,

crep. - M.: Boiciias mikosna, 2004; 2002; 2000; 1997. - 528c¢. 973k3

8.3 Mertoauueckue yKa3aHus AJsl CTYA€HTOB 110 0CBOCHHIO M CIUILINHBI

1 3akon skBuBanieHTOB: MeToanueckue ykazanus /Coct. B.B. Cazonos. Komcomobck-Ha-
Amype: Komcomonbckuii-na-Amype roc. Texs. yu-T, 2002. — 8 c.

2 KowmmiekcHble coenuaenus: Metoanueckue ykazanus /Coct. B.B. Tenem. — KomcoMmonbck-Ha-
Awmype: TOYBIIO «KHAI'TY», 2003. - 8 c.

3 CKOpOoCTh XUMHUYECKUX peakiuii. XMMUYECKOe paBHOBECHE.: METOIMYECKUE YKa3aHUs K J1a0o-
paropHoii pabote no Kypcy «O01mas 1 Heopranuueckas xumus» / coct. : H.J[. Hazapenko. —
Komcomonbck-na-Amype: @®I'bOY BIIO «KHAT'TY », 2015. - 10 c.

4 Karanus: MeToau4ecKue yKazanus K JlabopatopHoi pabote 1o Kypey «O0mas Xumusi» / cocT.
H.J. Hazapenko. — Komcomonsck-Ha-Amype : ®DI'BOY BIIO «KHAI'TY», 2015. -8 c.

5 PactBOpbI : METOAMYECKHE YKA3aHUS K BBIIIOJHEHUIO J1a00paTOpHOI paboThI 1o Kypcy «O0mmas
xumus» / coct. H.JI. Hazapenko. — Komcomonbck-Ha-Amype: ®I'BOY BIIO «KHAT'TY», 2015,
7 c.

6 JKectkocTh Bonbl: MeTonnyeckue yka3anus K JlabopaTopHoii padoTte mo oomeit xumun/ Cocr.
N.N. 3onotapes. — Komcomonbck-Ha-Amype: [[OYBIIO «KHAT'TY», 2004. - 7 c.

7 DIeKTpoIuTHYeCKas TUCCOLMALINS: METOIMYECKUE YKa3aHUsl K JIabopaTOpHOU paboTe 1Mo Kypcy
«O06mmas u Heopranudeckas xumus» / coct. : B.B. Tenem — Komcomonbck-na-Amype: @T'BOY
BIIO «KHAI'TY», 2015. -9 c.

8 Tmaponus coneii: Metonnueckue ykaszanus /Coct. H.B. Pemusosa, H.JI. Hazapenko. Komco-
Mouibek-Ha-Amype: 'OYBIIO «KHAI'TY», 2008. — 17 c.

9 OKuCIHTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU: METOINYECKHUE YKa3aHUS K BHIITOJIHEHHIO J1abo-
patopHoii paboTsl 1o kypey «O0mas xumus» / coct. M.U. 3onorapes, H./l. Hazapenko — Kowm-
comonbek-Ha-AMmype : @T'BOY BIIO «KHAI'TY», 2015. - 10 c.

10 DnexTpoxuMuyeckas Koppo3us MeTayuioB: Meronuueckue ykazanus / Coct. U.W. 3onoTapes. -
Komcomonbck-Ha-Amype: Komcomonbsckuii-Ha-AMype rocyapCTBEHHBIM TEXHUUECKUN YHU-
Bepcurer, 2008. - 12 c.

11 Dnexrponus: Meroguueckue ykazanus /Coct. I.W. 3onorapes. — Komcomonbck-Ha-Amype:
I'OYBIIO «KHAI'TY», 2003. — 10 c.

12 p—sneMeHTHI: METOIUYECKHE YKa3aHUS K BBITTOJIHEHUIO J1a00paTOpHOU paboThI IO KypCy
«O06mmas u Heopranudeckas xumus» / coct. T.A. Kynukosa. — Komcomonbck-Ha-AMype :
OI'BOY BIIO «KHAI'TY», 2016. — 10 c.

13 d — 31eMeHTBI: METOJMUYECKUE YKa3aHUsI K BBITOIHEHHIO JJA0OPAaTOPHBIX paboT mo Kypey «O0-
uiast 1 Heopranuueckas xumus» / coct. T.A. Kynukosa. — Komcomonbsck-Ha-Amype : DI'bOY
BIIO «KKHAI'TY», 2011. — 12 c.

14 Oprannyeckue MoaMMephl: METOANYECKUE YKa3aHUS K BBITIOJHEHHIO JIAOOPATOPHBIX paboT Mo
Kypcy «O0mmas xumus» / coct. .M. Pemusos. — Komcomonsck-ua-Amype : ®I'bOY BIIO
«KHAT'TY», 2004. — 11 c.

VYkazaHHbIe METOINYECKUE MaTepuabl TaKKe pa3MeIIeHbl o ajpecy:
https://knastu.ru/students/muanpIii KaOWHET.

8.4 CoBpemeHHbIe IPOecCHOHAIbHBIE 0a3bI JaHHBIX U MH(pOPMaAIMOHHbIE crnpa-
BOYHbIE CHCTEMbI, HCIOJIb3yeMble MPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NpO-
necca 1o AUCHHUILINHE

1. PedeparuBno-6ubnuorpaduueckue 6a3pl nanabix BUHUTU no ectecTBeHHBIM —Haykam
(http://www.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buomorus" u apyrue
2. NudopmannonHo-nouckopass cucremMa @DenepanbHOr0 HHCTUTYTa NPOMBIIUIEHHOW C€O0-

creernoctu (http://new.fips.ru) » TloHBIC TEKCTHI POCCUICKUX MATECHTOB U 3aBOK


http://www.viniti.ru/products/viniti-database
http://new.fips.ru/

3. baza manabpix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpapuue-
CKHE JaHHblEe MUHEpanoB MHCTUTYTa 3KciepuMeHTalbHOM MuHepanoruu PAH

4. bank mamneix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
ConepxuT HHGOPMAIUIO IO PAAUANMOHHBIM H YHEPTETHUECKUM IMapaMeTpaM JIBYXaTOMHBIX MOJIe-
KyJ

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) P ba3a qaHHBIX 10 HIEJIOYHOCTH U METOAaM
ee OoIpeieeHHUs.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) P basza manubsix comepur
UH(OPMAIIHIO TT0 MUKPOOMOTUYECKUM OMOKATATUTHYSCKUM PEAKIUSAM U criocobam Ouoaerpagaim
KCEHOOUOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc, npeanasna-
YEHHBIN I YYCHBIX M OMOJIMOTEYHBIX paOOTHUKOB, KOTOPHIM HY)KHA JIOCTOBEpHas Oubanorpadu-
yeckasi HH(OPMAIIUS; IO3BOJISIET OMPEICIUTh WU TIOITBEPAUTh HAa3BaHMs 1 a00OpeBHATYPHI )KypHa-
JI0B, BKIIIOUEHHBIX B yka3aTenu Chemical Abstracts Service (CAS) ¢ 1907 roaa.

9. Chemical Data Access Tool (java.epa.gov) P unbopmarus o 310pOBbe B O€30MaCHOCTH
npencraBiennas EPA mox kontponem Toxic Substances Control Act (TSCA), 4ToObl y3HATH
0oJbIIIE O XUMUKATaX, KOTOPBIE IPOU3BEAECHBI WU UMNopTHpoBaHsl B CILIA.

10.  ChemExper Chemical Directory (www.chemexper.com) P Karanor XuMH4eCKHX BEILCCTB
Y MX TTOCTABIIUKOB.

11.  ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB mnpemiaraer GecriaTHbIi OH-
JIaliH MHCTPYMEHTApUi 10 XUMHUU. TeKyias Bepcusi CoepKUT 0osee 4 MITH ONMMCAaHUN COCTUHEHHMA
u 6osee 8 MITH U30MEPOB.

12.  Chemical Search Engine (www.chemindustry.com) P ba3a maHHbIX 110 apMaKooriye-
CKOM M OMOTEXHMYECKON HMHIYCTpPHH, HAyYHOMY OOOpYyIOBaHHIO M T. 1. MIMeeTcs KaTalor KHWT,
CIIPaBOYHHKOB, )KYPHAJIOB U OIOJIJIETEHEH.

13.  Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnapecHas KHUTa» [0 XUMH-
YeCKUM CTpYKTypaMm. OObeIuHAET HECKOJIBKO 0a3 JTaHHBIX 110 XUMHH.

14, ChemSpider (www.chemspider.com) P Pecypc OTKpBITOro J0CTyMa, 00eCeunBarOIINin
JIOCTYIl K MIJIJTMOHAM OTNHUCAaHWUN XUMHUUYECKHX CTPYKTYp. [loMck MpOBOAMUTCS MO HECKOJIHKUM Oa-
3am, B ToM unciie PubMed u NCBI Entrez u ap.

15.  ChemSynthesis (www.chemsynthesis.com) P> ba3a gaHHBIX XHMHYECKHX BEIIECTB, CO-
JIEPKUT Takke MHPOpMAlMIO MO METoJaM MX CHHTe3a UM (PU3NYECKUM CBOMCTBAM, TaKUM Kak
IUIOTHOCTh, TOYKA TUTABJICHUS, TOYKA KUTICHUS U T.1.

16.  Crystallography Open Database (www.crystallography.net/cod) P basza nanHbIX KpH-
CTAJNIMYECKUX CTPYKTYP OPTraHUYECKUX, HEOPTaHUYECKUX, METAJUIO-OPTaHUUECKUX COCTUHEHUN U
MUHEPAJIOB, 32 UCKIIIOUEHUEM OHOTIOTUMEPOB.

17.  EarthChem (www.earthchem.org) P Caiit npeaiaraer A0CTyN K T€OXUMHUYIECKOM, METPO-
JIOTMYECKOU, T€0XPOHOJIOTrHUecKoi nHpopmanyu, B ToM yrcie uepe3 the EarthChem Library, the
EarthChem Portal(6a3s1 ganneix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18.  eMolecules (www.emolecules.com) P 6a3a JaHHBIX MO UCCIICAOBAHHUSIM B 001aCTH Opra-
HUYECKON XUMUH.

19.  Jmol (jmol.sourceforge.net) » bpayszep JAVA mias mowcka W300paKeHHIH XUMHUYECKUX
CTpyKTYyp B dopmate 3D, B TOM uncie OHOMOJIEKYN, KPpUCTA/UIOB U T. 1. [Ipennmaraercs Takxe aHU-
MHUpPOBaHHAsI IEMOHCTPAIIHSL.

20. NIST Chemistry WebBook (webbook.nist.gov) P Caiit npegocTaBiseT T0CTyI K JaHHBIM
no xumun 1 pusuke. Komnexun nogaepxusatorcs [Iporpammoii NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » Ilopranm mis XUMHKOB-
OpPTaHHKOB.

22.  Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilopran npen-
Jlarae€T aHHOTUPOBAHHBIN KAaTAJIOT CAaUTOB MO OPTraHUYECKOW XUMHUH.


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

23.  PubChem Project (www.syntheticpages.org) » Ilouck Gosiee 8 MJITH COEAMHEHHIA IO pa3-
TUYHBIM KputepusM. Cailt noanepxkuBaercs HanmoHambHBIM [IEHTPOM 1O OMOTEXHOIOTHSIM.

24.  Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
bin/cre_index.cgi) P ba3a naHHBIX 1O CIIEKTpaM OpraHU4YecKuX coeaunHeHuil. [lomuepkuBaercs
HannroHaasHBIM HHCTHTYTOM IEPE0OBOM MPOMBINIJICHHON Hayku U TexHojoruu (National Institute
of Advanced Industrial Science and Technologies), SInonus.

25.  spectroscopyNOW.com (www.spectroscopynow.com) P becruiaTHblii OHIIAiH pecypc 1o
CHEKTPOCKOIIMU U CIIEKTPOMETPUU (UIEKTPOHHBIE XYpPHAJIbI [0 ATOMHOM 3MHUCCHUH, JIa3€pHON U
1asMeHHol cnektpockonuu, MK cniekTpockonuu, paMaHOBCKOM CIEKTPOCKOMUH U TIp. ).

26.  SPINUS-WEB (wwwz2.chemie.uni-erlangen.de/services/spinus/) » Coektpet u SIMP
XUMHUYECKUX CIABUTOB, KOHCTAHTHI B3aUMOICUCTBUS, U MIOJIHBIE CTIEKTPBI MOJIEKYJIIPHBIX CTPYKTYP.
27.  SyntheticPages (www.syntheticpages.org) P Dto GecruiaTHas WHTEpaKTHBHas 0a3a JaH-
HBIX 110 XUMHUYECKOMY CHUHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P ba3a maHHBIX MO0 TOKCHKOJOTHH, OMACHBIM
XUMHUYECKUM COEIMHEHUSIM, COCTOSIHUIO OKPY’KaIOILEH CPe/Ibl U 3J0POBbSI.

8.5 Ilepedenb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKAIHOHHOMH CeTH «UH-
TepPHeT», He00XO0AMMBIX /IVISl OCBOCHUS THCUMILNINHBI (MOLYJIs1)

1. Bukunenus http://ru.wikipedia.org
2. Xumuueckuii mopran http://www.xumuk.ru
3. Hayunas anekrponnas 6ubnmoreka eLIBRARY.RU [DnexTponnsiii pecypc]. - Pexxum nocryna:
http://elibrary.ru, cBo6oaHBIiA.
4. EcTrecTBEeHHOHAYYHBIH 00pa30BaTEBbHBIN TOpTaN [DIIEKTPOHHBIN pecypc]. - Pexxum nocryma:
http://en.edu.ru, cBo6OAHBIIA.

8.6 JIMIeH3U0HHOEe U CBOOOIHO pacinpocTrpansieMoe nporpamMmmMmHO¢€ oﬁecneqelme, Hce-

M0JIb3yeMoe NPH OCYILIeCTBJICHNH 00pa30BaTeIbHOIO Mpouecca mno AHMCIH-
IUINHE
Tabnuua 7 — IlepedyeHp UCTIOIB3yEMOT0 IPOrPAMMHOTO 00ECIeYeHHUSI
Haumenoanue [10 PexkBu3NTHI / yCII0BUS HCTIOIB30BAHUS
Microsoft Imagine Premium JluniensuonHsbIi qorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBoOo/1Has TUIIEH3MS], YCIIOBUS UCIIOJIB30BaHUS TI0 CCBIIKE:
https://www.openoffice.org/license.html

9 OpraHu3anUMOHHO-NeJarornyeckue ycJoBHs

Opranu3anus 00pa3oBaTEeIbHOIO MPOLECCa PETITAMEHTHPYETCSl Y4eOHBIM IIAHOM M pacIu-
caHMeM y4yeOHBIX 3aHATHH. S3bIk 00ydeHus (mpemnojaBaHusi) — pycckuil. [[ng Bcex BUIOB ayau-
TOPHBIX 3aHATHN aKaJEMUYECKNN Yac YCTaHABIIMBAECTCS MPOJOJIKUTEIBHOCTBIO 45 MUHYT.

ITpu popmMupoBanuM cBOCH MHAMBUIYATIHHON 00pa30BaTEbHON TPACKTOPUN O0yUarOIUACs
MMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOMIMX JAUCHUUILUIMH U MPOodeCCHOHATBHBIX MOAYIEH, OCBO-
€HHBIX B IIPOLECCE MPEIIIECTBYIOMET0 00yUeHUs, KOTOPbIH 0CBOOOXKAAaeT 00yUaromerocs oT Heoo-
XOJUMOCTH UX TOBTOPHOTO OCBOCHHSI.

9.1 O0pa3oBaresibHbIE TEXHOJOTHHU

Y4eOHbIif mporiece Mpu MPErnoAaBaHUK Kypca OCHOBBIBACTCS HA HMCIIONB30BAHUH TPAIHIIU-
OHHBIX, MHHOBAIlMOHHBIX 1 MH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUN. TpaauinoHHbie 00-
pa3oBaTeNbHbIE TEXHOJIOTUHU MPEICTABICHBI JICKIIUSIMU U CEMUHAPCKUMHU (ITPAKTUICCKIMHU ) 3aHITHU-
SAMUA. I/IHHOBaHI/IOHHBIC o6pa3013aTem>HLIe TEXHOJIOTMU UCIOJB3YHOTCA B BUAC IHUPOKOTO IMMPUMCHEC-
HUSl aKTHUBHBIX U MHTEPAKTUBHBIX (OpPM NpoBeneHUs 3aHATUH. MHPOpMarmonHsie 00pa3oBaTeb-
HbIE TEXHOJIOTHH PEAM3YIOTCS MyTEeM aKTHBH3AlMU CaMOCTOSITEIBbHON pabOTHI CTYJCHTOB B WH-
dbopMarmoHHOK 00pa30BaTEIBLHON Cpeie.
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http://elibrary.ru/
http://en.edu.ru/
https://www.openoffice.org/license.html

9.2 3aHATUA JEeKIIUOHHOI0 THIIA

JICKITMOHHBIN KypC IMpearnoiaraeT CUCTEMAaTH3UPOBAHHOE M3JI0KCHHE OCHOBHBIX BOIPOCOB
y4eOHOro IJIaHa.

Ha mepBoii jeknuu JIGKTOp 00s3aH MPEAYIPEIUTh CTYACHTOB, MPUMEHUTEIBHO K KaKOMY
6a3oBoMy yueOHUKY (yuyeOHUKaM, y4eOHBIM ITOCOOHSIM) OyAeT MPOYUTaH KypC.

JleKIMOHHBIN KypC JOJDKEH JaBaTh HAaMOOJBIINN 00beM MHGOpMAIMU B oOecrieunBaTh 00-
Jee rIy0OKoe MMOHMMAaHHUEe Y4eOHBIX BOIPOCOB MPH 3HAYUTEIHHO MEHBIICH 3aTpaTe BPEMEHU, YeM
9TO TpeOyeTcs OOJBIIMHCTBY CTYJCHTOB Ha CAMOCTOSITEIIbHOC H3yUCHHE MaTepHalia.

9.3 3aHsATHS CEMMHAPCKOIO THUIIA

CemuHapCcKue 3aHATHS MPEICTABISAIOT COOOW METATH3AIMIO JIGKIMOHHOTO TEOPETHYECKOTO
Marepuaia, MPOBOJISATCS B LIENSIX 3aKPEIJICHUS Kypca U OXBAThIBAIOT BCE OCHOBHBIE Pa3/ICIIbl.

OcHoBHOU (GopMOIi TIPOBEACHHSI CEMUHAPOB SIBJIICTCS O0CYKIACHHE HAanOO0JIee TPOOIIEMHBIX
U CIIOXKHBIX BOIIPOCOB TI0 OTACIBHBIM TEMaM, a TaKKe pa300p MPUMEPOB U CUTYAIlH B ayJIUTOPHBIX
yCIIOBUSAX. B 00s3aHHOCTH MpernogaBaTelisi BXOIAT: OKa3aHUE METOIUYCCKONM IMOMOIH ¥ KOHCYIIb-
TUPOBAHKE CTYJCHTOB [0 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHUBHOCTH Ha CCMUHAPCKUX 3aHATUAX OLUCHHUBACTCA 1O CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIPOCHI, ITPEJIaraeéMbIe MPEIo1aBaTelieM;

* y4acTHe B JUCKYCCHAIX;

* BBIITOJIHEHUE MTPOSKTHBIX U MHBIX 331aHUH;

- aCCHUCTHPOBAHUE MPETOJIaBATEINIO B MPOBEJACHUN 3aHATHH.

OTBeT JOJDKEH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJHOCIOKHBIM, COJICPIKATh
CCBIJIKM HAa UICTOYHUKH.

Jloknaapl ¥ OMMOHUPOBAHKE JOKIIAJOB MPOBEPSIOT CTENEHb BIAJCHUS TEOPETHUYECKHM Ma-
TEPHUAJIOM, a TAK)KE KOPPEKTHOCTh M CTPOTOCTh PACCYkKICHUU.

OneHuBaHue 3aJaHu, BHIMOTHEHHBIX HA CEMHUHAPCKOM 3aHITHH, BXOAWT B HAKOILICHHYIO
OIICHKY.

9.4 CamocTosiTe/ibHAsA padoTa 00yYalUUXCs M0 JUCHUNINHE (MOAYII0)

CamocrosrenbHas padoTa CTyJEHTOB — 3TO IIPOLECC aKTUBHOIO, LIE€JIEHANPABICHHOIO MIPH-
oOpeTeHMs CTy/IEHTOM HOBBIX 3HaHUI, yMEHUH 0e3 HermocpeJCTBEHHOIO y4acTusl MperoiaBaTels,
XapaKTEepU3YIOLIMICS MPeIMETHOW HalpaBlIe€HHOCTHIO, 3P (PEKTUBHBIM KOHTPOJIIEM U OLIEHKOW pe-
3yJIbTAaTOB AEATEIBHOCTH 00YYaroIerocs.

[{enu camocTOSATENbHOM pabOTHI:

- CUCTEMAaTH3alUs U 3aKPEIUICHHE IOJIyYEHHBIX TEOPETHYECKMX 3HAHMM U IMPAKTHUYECKUX
YMEHUH CTYJICHTOB;

- yriryOJeHne U pacliipeHie TeOPEeTUYECKUX 3HAHUMH;

- (hopMHpOBaHHE yMEHUH MCIIONH30BaTh HOPMATHUBHYIO U CIIPABOYHYIO JOKYMEHTAIIHIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHE IO3HABATEIbHBIX CIHOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHE CAMOCTOSATEIHLHOCTH MBIIUIEHHUS, TBOPYECKON NHULIMATUBBL, CIOCOOHOCTEM
K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOPEAIIN3alluH;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYIECTBIIATHCS WHAUBUIYAIBHO WM IPYNIIaMH CTYACH-
TOB B 3aBUCUMOCTH OT LI€IH, 00bEMA, YPOBHS CIOKHOCTH, KOHKPETHON TEMATHKH.

TexHOJOrHs OpraHU3aIMi CAaMOCTOSITENILHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIB30BaHHE
MH(POPMALMOHHBIX U MAaTEPUAILHO-TEXHUYECKUX PECYPCOB YHUBEPCHUTETA.
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[Tepen BhIMOTHEHHUEM OOYYAIONIUMHUCS BHEAYIUTOPHON CaMOCTOATEIHLHON pabOTHI Mpero-
JlaBaTeb MOXKET MPOBOJAUTH HHCTPYKTAXK MO BBIMOJHEHUIO 3aaHUs. B HHCTPYKTaX BKIIIOUAETCS:

* LIeJIb U COJIepKAHUE 3a]IaHNs;

* CPOKH BBITIOJIHCHHS;

* OPUCHTUPOBOYHBINA 00bEM PaOOTHI;

- OCHOBHEBIE TpeOOBaHUs K pe3yabTaTaM paboThl U KPUTEPUU OILICHKH,

* BO3MOXXHbIE TUITMYHBIEC OIUOKU MIPU BBHITOIHECHUU.

WHCTpyKTa)X TPOBOAMUTCS TMPEIOIaBaTEIeM 3a cueT 00beMa BpEMEHH, OTBEICHHOTO Ha U3Y-
YEHUE JUCLUIIINHBL.

KoHTponib pe3ynbTaToB BHEAYAUTOPHON CAMOCTOSTEIbHOM pabOThl CTYACHTOB MOKET IpPO-
XOJIUTh B MUCHbMEHHOM, YCTHOW WJIM CMEIIAaHHOHN (opMe.

CTyneHThbl IOJDKHBI HOJXOJUTh K CaMOCTOSTEIbHON paboTe Kak K HauBaXKHEHIIeMy cpell-
CTBY 3aKpEIUICHHS U PAa3BUTHS TCOPETHUECKUX 3HAHMI, BBIPAOOTKE CIMHCTBA B3TJIS0OB HA OTAEIb-
HBIE BOIIPOCHI Kypca, IPUOOpETEHUs ONpeeIeHHBIX HABBIKOB M MCIOJIb30BaHUS MpodeccuoHanb-
HOM JIUTEpaTypBhl.

[TomerieHus Uisi CAaMOCTOSITENILHOM PabOTHI 00YUaOIIUXCsl OCHAIIIEHBI KOMITBIOTEPHOU TEX-
HUKOW C BO3MOXKHOCTBIO MOJKIIIOUEHUS K ceTn «MHTepHeT» u 00ecrieueHreM J0CTyIa B JIEKTPOH-
HYI0 HH(QOPMAIIMOHHO-00pa30BaTENbHYIO CPEly OPraHU3alINu.

9.5 MeToanyeckne yKa3aHnus i1 00y4alOUIUXCH M0 OCBOCHH IO U CHUILIUHBI

[Tpy U3ydyeHuu AMCUUILUIMHBI 00YyYaIOMIMMCS LeIecO00pa3HO BBIMOIHATH CIACAYIOIINE PEKO-
MEHAALNU:

1. U3yuenue yuyeOHOM QUCLUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [locne n3y4yeHns Kakoro-imubo paszzesna mo ydeOHUKY MIIM KOHCIIEKTHBIM MaTepraliaM pe-
KOMEHAYETCS 110 IaMATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONIPEAEIEHUS, IOHATHUS pa3ena.

3. Ocoboe BHUMaHUE CJIENYET YIACIUTH BBHIOJTHEHUIO OTUYETOB MO MPAKTUICCKUM 3aHITHSIM
Y MHIUBU1YaJIbHBIM KOMIUIEKCHBIM 33JJaHHUSIM Ha CAaMOCTOSATENIbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3y4aeMbIX CAMOCTOSITENIbHO, 337aeTCs Ha JEKLUHUAX IperoiaBa-
TeneM. MM ke JaroTcss ICTOYHUKY (B MEPBYIO OYEPEb BHOBb U3JJaHHBIE B IEPUOAMUYECKON HAYUHON
JauTepaType) uist 6oJiee 1eTalbHOro MOHUMAaHMSI BOIIPOCOB, 03BYYEHHBIX Ha JIEKIIHH.

[Tpu camocTosTensHON PopaboTKe Kypca 00y4aromuecs 10JKHbI:

* IPOCMaTpUBaTh OCHOBHBIE OIPeNIeTICHUS U (PAKTHI;

* IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN HA JICKIMOHHOM 3aHATHH MaTepuall U JOMOJIHUTH €T0 C
Y4E€TOM PEKOMEHJIOBAaHHOM I10 JAHHOM TEME JINTEpaTyphl;

* U3Y4YUTHh PEKOMEHJIOBAaHHYIO JIMTEPATypPy, COCTABJIATH TE3MCHI, AHHOTALMM U KOHCIEKTBI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENIBHO BBINIOJIHATD 3a/1aHUs, aHAJIOTUYHBIE MPEJIaracMbIM Ha 3aHATHUSX;

* UCIOJIb30BAaTh JJIs CAMOIIPOBEPKH MaTepHalibl (POHa OLEHOYHBIX CPEJCTB.

10 Onucanne MaTepuabHO-TEXHHYECKOI0 o0ecneyeHusl, He0OX0AMMOro /UI1  OCY-
LIECTBJIEHUS 00Pa30BATEJILHOIO NMPoLecca Mo M CHUIInHEe (MOYJII0)
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10.1 YueOHo-s1abopaTopHoe 060pyaoBaHue
Tabmuua 8 — Iepeuens o6opyaoBaHus 1a00paTOPHH

HanmenoBanwne ayIuTOPpHUH

Aynutopus (naGoparopii) Hcnonszyemoe o0opyaoBaHue
430/1 JlekumonHas Jlocka JIeKInoHHas.
339/1 JlekumonHas Jlocka JIeKInoHHas.
417/1 MynbTuMEaMITHAS Ay IUTOPYS, CoBpemeHHbIE cpeacTBa

BMECTHMOCTBIO 30 UeoBeK. | BOCHPOM3BEACHUS M BU3YyaIU3alluH OO0 BHICO U
ayno HH(GOPMAIIMH, TOJYIEHHUS U TIepeIadr dJIeK-
TPOHHBIX JOKYMEHTOB. THIIOBas KOMITJICKTAIIUS
MYJIbTUMEAUNHON ayAUTOPUN COCTOUT U3: MYJIb-
TUMEIUIRHOTO TIPOEKTOPA,
ABTOMATHU3UPOBAHHOTO MMPOCKIIMOHHOTO YKpaHa,
aKyCTHYECKOM CHCTEMBbI, BKIFOYAIOIIEH Tau-CKPUH
JIOCKY, TIEPCOHAIbHBINA KOMIIBIOTED (C
TEXHUYECKMMHU XapaKTePUCTUKaMu He Hinke Intel
Core i3-2100, DDR3 4096Mb, 500Gb),
untepdeiice noakmoyenus: USB, audio, HDMI.

431/1 Jlaboparopus o01eit Xumuu XUMHUYECKas I0CyJa, XUMUYECKUE PEaKTUBBI, H3-
MEpUTEIbHbIE W HarpeBaTelIbHbIE MPUOOPHI, KOM-
TUTEKT JIMOHCTPAIIMOHHBIX TUIAKATOB.

10.2 Texunyeckue U 3J1eKTPOHHbIE CPEACTBA 00yYeHUS

[Tpu poBeIeHUH 3aHITHI UCTIONB3YETCS ayUTOPHs, 000PYIOBaHHASI TPOSKTOPOM (CTaIn-
OHAPHBIM WJIM MEPEHOCHBIM) ISl OTOOpaXkeHus mpe3eHTanud. Kpome Toro, mpu npoBeIeHUH JIeK-
WA U TIPaAKTUYECKHUX 3aHATHUH HEO0OXOJMM KOMIBIOTEP C YCTAHOBJICHHBIM Ha HEM Opay3epoM U
MPOrPaMMHBIM 00€CTIeYeHUEM IS IEMOHCTPAIUH MPE3SHTAIUH.

I[J'IS[ peanrsan JUCHUIIIIMHBI TOATOTOBJICHBI CJICAYIOIIUC IMTPE3CHTAIUN
OcHOBHBIE TOHATHS U 3aKOHBI XUMUH

Crtpoenue BemecTna

OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii

PactBOpEI M 1pyrue qucnepcHble CHCTEMBI

DNEKTPOXUMHUYECKHE MPOIIECCHI

DNIeMEHTHI KaYeCTBEHHOTO ¥ KOJIMYECTBEHHOTO aHAIIN3a
BricokOMoIeKyIsIpHbIE COEAMHEHUS

NoabkowhE

11 Uubie cBenenus

MeTozmqecm/le PECKOMEHIAIIMH 110 oﬁyqeﬂmo JM ¢ OrpaHU4Y€HHBIMHA BO3MOKHOCTAMH
3A0POBbA U HHBAJIU/10B

OcBoeHHe AUCHUIUIUHBI OOYYAIOIIMMHUCS C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37J0POBbS
MOJKET ObITh OPraHM30BAHO KaK COBMECTHO C JPYIMMH OOY4YarOLIUMHUCS, TaK U B OTAEIbHBIX IPYII-
nax. [IpenmonararoTcsi cnenuaibHbIE YCIOBHS JJS MOJydyeHHs 0Opa3oBaHUs OOYYaIOUIMMHUCS C
OTPaHUYEHHBIMH BO3MOKHOCTSMHU 37J0POBBS.

[Tpodeccopcko-niearornyeckuif  CocTaB 3HAKOMHUTCS C  IICHUXOJIOT0-(H3UOIOIMYECKUMHU
O0COOEHHOCTSIMU 00YYarOIIMUXCS WHBATUAOB U JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3]I0POBBS,
UH/IMBUYaJIbHBIMU MIPOrpaMMaMy peaOMIUTAlMM UHBAIUIOB (pu Hamuuuu). [Ipun HEoOxomumo-
CTH OCYILECTBIISIETCS JOIOJHUTENBHAS NOAIEPKKa MTPENOAaBaHUs ThIOTOPAMH, IICUXO0JIOTaMH, CO-
UATbHBIMU paOOTHUKAMHU, MPOILIEAIIMMHU TOJATOTOBKY aCCUCTEHTAMHU.
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B cooTBeTcTBMM ¢ METOAMYECKUMHU peKoMeHaarusMu MunoOpHayku P (yTB. 8 ampens
2014 r. N AK-44/058H) B Kypce mpeArnoiaraeTcsi UCHOIb30BaTh COIMATbHO-aKTHBHBIC U pedIiek-
CUBHBIE METOJIbl 00Y4YEeHMUsI, TEXHOJIOTHH COI[MOKYJIbTYPHON peadMIUTAllUU C LIEJbI0 OKa3aHus Io-
MOIIM B YCTAHOBJICHUU IMOJHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIICHHM C APYTMMH CTYIEHTAMH, CO-
31aHUU KOM(OPTHOTO MICUXOJIOTUYECKOT0 KIMMaTta B cTyaeHueckoil rpymmne. [lon6op u pazpadorka
y4eOHBIX MaTEePHAJIOB MTPOU3BOISATCS C YIETOM IMPEIOCTABICHUS MaTepHralia B pa3IMuHbIX (popmax:
ayJIuanbHON, BU3yaJbHOM, C UCIIOJIB30BAHUEM CIIEHHATbHBIX TEXHUUECKUX CPEJICTB U MH(pOpMaIIH-
OHHBIX CHUCTEM.

OcBoenue aucuuminHel aunamu ¢ OB3 ocyiecTBisieTcs ¢ UCIONIb30BaHUEM CPEICTB 00y-
YeHHs] o0IIero M CHelHalbHOTO Ha3HAYeHMsl (MIEPCOHAIbHOTO M KOJIJIEKTUBHOTO HCIOJIb30BAHUS).
MarepuanbHO-TEXHHUECKOE 00eCrieueHre MpeaycMaTpruBaeT MPUCTIOCOOICHUE ayTUTOPUI K HYX-
nam ur ¢ OB3.

®dopma npoBeIeHUs aTTECTALMH JJIs CTYACHTOB-MHBAIUIOB YCTAHABIMBACTCS C YUETOM HH-
JTUBHIYAIBHBIX TIcuXodu3nyeckux ocooeHHocrent. s cryaenroB ¢ OB3 mpexycmarpuBaercs 10-
cTymHas (opMa peI0CTaBIICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B MIEYaTHOW WJIM DJIEKTPOHHOU (opme (Il ULl ¢ HAPYIICHUSIMHU OMOPHO-IBUTaTEIbHOTO
amnmnapara);

- B TMeYaTHOW GopMe WM AIEKTPOHHOU (PopMe C yBENIWYEHHBIM HMIPUPTOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUH, 3pCHHUS);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCIYX (ISl JTUI] C HAPYIICHUSIMH 3PEHUS).

CrygeHTaM ¢ WHBQJIMIHOCTHIO YBEJIMYMBAETCA BpPEMs Ha IOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. [ TaKMX CTYIEHTOB IMpelycMaTpuBaeTcs JOCTymHasi ¢opMa mpeaocTaBie-
HUS OTBETOB Ha 33JIaHUs, & UMEHHO:

- MIMCbMEHHO Ha Oymare uiau HabOpOM OTBETOB HAa KOMIIbIOTEpE (ISl JTUI] C HAPYIICHUSIMHU
cilyxa, peun);

- BLIOOPOM OTBETa M3 BO3MOKHBIX BapHAHTOB C HCIIOJIB30BAHHEM YCIYT acCCHCTEHTa (IS
JIUI] C HApPYIICHUSIMUA OTTOPHO-/IBUTATENILHOTO aIlapara);

* YCTHO (IU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Ipu HeoOXxoauMoOCTH Jisi 0O0YYAIOIIUXCS ¢ MHBAIMIHOCTBIO MPOIEAypa OICHUBAHUS pe-
3y/IbTaTOB OOYUEHHUSI MOKET MPOBOJAUTHCSA B HECKOJIBKO ITATOB.
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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 MoAypOBHS MPOUCXOAUT B aTomMe 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 caMyl0 HU3KYIO TeMIIepaTypy IJIaBICHHUS,

2) Tak kak UMeeT HauOOobIIYIO MIOTHOCTB;

3) Tak kak umeeT Hanbosee MOJOKUTEIHHOE 3HAYCHHUE ANEKTPOJAHOTO MOTEHIUAIA;

4) Tak kak umeeT HauOoJIee BHICOKUM MPeJIeN MPOYHOCTH.

15



MNPUJITIOKEHMUE 2

JlaGopaTropHbie padoThbI
IIpumepsl 3a1aHUi 1JI 3aLIUTHI

[To Teme «OKUCANTEIBHO-BOCCTAHOBUTEIbHBIC PEAKITUN»:
1) Yto Ha3pIBaeTCS CTETICHBIO OKUCICHUS ?
2) [laiite onpeneneHue NIEKTPOHHBIX U MOHHO—3JIEKTPOHHBIX YpaBHEHMH. B uem mpeumyiectso
MOHHO-DJIEKTPOHHBIX YpaBHEHUH mepes dJeKTPOHHBIM 7
3) Uro Ha3bIBaeTCsS OKHCIUTENIEM U BOCCTaHOBHUTENIEM? MOTyT JI aTOMBI B BBICIIEH 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 IMOIAET peakilys, ecau MOTeHIIMAT OKUCIUTEN OOJbllle MOTeHIIMala BOCCTaHO-
BUTES ?
5) [Ipouwnraiite mpaBmiIO 3MEKTPOHHOTO OanaHca. [lo kakoMy MpUHLUITY MOAOUPAIOTCS OCHOBHbBIE
kodpuimeHTs! ? CymHOCTh PacCTaHOBKH KOA((UIIMEHTOB B OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX
pPEaKIusAX METOIOM a) ANEKTPOHHOTrOo OanaHca; 6) HOHHO-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 KOPPO3HSI METAIIIOB)
1) Uro Ha3biBaeTcs Kopposuei? UeM oTiIMyaeTcss XUMUUECKasi KOPPO3Usl METAJUIOB OT 3JIEKTPOXHU-
MUYECKON?
2) Kakoit MeTasl CIIy’KUT aHOJIOM M KaTOJJOM B raJlbBAaHUYECKOM 3JIEMEHTE, COCTaBJICHHOM M3 1M H-
Ka 1 HUKEJS B paCTBOPE AJIEKTPOJINTA?
3) DJAC snemeHTa, COCTaBIEHHOI'O U3 METHOI'O U CBUHIIOBOTO 3JIEKTPOJOB, onmymieHHbX B 0,1 M
pacTBOpBl UX COOCTBEHHBIX cojiel, paBHa 0,48 B. V3aMeHuTcst v pa3HOCTh MOTEHIMAJIOB, €CIIH
B34Th 0,001 H pacTBOpBI? OTBET NOATBEPAUTE PACUETOM.
4) Kakas ranpBaHMyecKas IMapa BO3HHKAeT MpPU KOPPO3UHU YIJIEPOJUCTON CTald B HEUTPaJIbHOU
cpene? YKaxuTe MpoLecchl Ha KaToJIe U aHOAE, IPUHUMAsi BO BHUMAHUE, YTO YIJIEPOJNCTas CTAllb -
CIJIaB KeJie3a C YIJIepoaoM Uit kKapougaom skernesa FesC.
5) CoctaBbTe cXeMy KOPPO3HMOHHOI'O pa3pylIeHUs aJIOMHHHMEBOTO CIUIaBa ¢ J0OABKOH MarHus B
KHCJION M HEUTPAJIIBHOM Cpelax.
6) D1eMeHT, aHOI0M KOTOPOTO SIBJISETCS IIMHK, B TEUEHHE JIBYX 4acoB AaBai Tok cuioi 0,8 A. Ka-
KO€ KOJINYECTBO LIUHKA MIPU 3TOM HU3PacX00BaIOCh?
7) IToueMy HEBO3MOXKHO U3MEPHUTH a0COTIOTHYIO BEIMYMHY 3JIEKTPOAHOTO noTeHmana? Ilpusenu-
T€ CXeMY U3MEpPEHUs MOTEHIIMAaJa C TOMOUIBIO AJIEKTPOJIOB CPAaBHEHUS.
8) Kak 3aBUCUT CKOPOCTb DJIEKTPOXUMHUYECKONW KOPPO3UH OT CKOPOCTH AHOAHBIX M KATOJIHBIX PEaK-
u?
9) B xakux cpenax npeoOiagaeT KMCIOPOJHAs AENOApU3alus, a B Kakux Bogopoanas? Kakas ne-
MOJIIpU3alUsl XapaKkTepHa g aTMOc(epHOil, TOYBEHHON U MOPCKOW KOppo3uu?
10) [Touemy KOHCEepBHBIE OAHKHU JAETAIOT U3 JYXKEHOTO >Kelle3a, XOTs LIMHKOBAHHOE Kelle30 3alllH-
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 COeIMHEHNEe 001aaTh HECKOJIbKUMHU 3HAUEHUSIMU SKBUBA-
JICHTA, SKBUBAJICHTHOI MaccChl?

6) Onpenenurte YKBUBAJICHTHYIO Maccy yriiepoja B COeIMHEHUH, coaepxkaiieM 75 % yriaepona u 25
% BomOpoOA.

7) 13 1,083 r okucu MeTaiia Mpy MpOKaJMBaHUM ObUT mojiydeH 1 T meramra. Haiigure skBuBa-
JIEHTHYIO MacCy METajlula U €ro aTOMHYIO Maccy, €ClId CTENEeHb OKucieHus metaia (+2). Uro 3to
3a MeTtay?

[To Teme «KecTkoCTh BOJBI»:
1) B kakux equHUIIAX ONPEACNIICTCS )KECTKOCTh BOJIBI?
2) Kak ycTpaHsieTcss BpeMEHHasl JKECTKOCTh 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 conepskutcs B 1 M~ BOJIbI, ®KECTKOCTh KOTOPOii paBHa 2?7
8) Ckonbko coapl oTpedyerces st ymsiraeHus 20 J1 BOABI C 00IIel KECTKOCTRIO 7,5 MIKB/II.
9) Beruucnute, ckonpko 0,011 HCI noiiner Ha TutpoBanue 50 M1 BOJbI, BpeMEHHAs! )KECTKOCTh KO-
TOpOW paBHA 3 MAKB/1?
10) Ha turpoBanue 10 mn Boxsl mouwio 8 miu 0,01H pactBopa Tpunona b. Omnpenenute 0011y10
YKECTKOCTb BOJIBI.

[To Teme «CKOPOCTh XUMUYECKUX peaKuil. XUMUYECKOE PaBHOBECHE):!
1) Yto Ha3pIBaeTCS CKOPOCTHIO XUMHUECKOM peakuuu? E€ equHub!.
2) Yro Ha3biBaeTcs 3Heprueit akruBanuu? E€ BnusgHNE HA CKOPOCTb XUMUUECKON PEAKIIUH.
3) Maiite GpopMynIHpOBKY 3aKOHa JEHCTBYIOIIMX MacCc U MPUBEIUTE MAaTEMATUYECKOE BbIPAKEHHE
ATOrO 3aKOHA: a) JIJIsl TOMOTE€HHBIX CHUCTEM; 0) JUIsl FETEPOr€HHBIX CUCTEM.
4) O0bscHUTE BIMSIHUE KOHLIEHTPAIMH U TEMIEPaTypbl HA CKOPOCTh XUMUYECKUX PEAKIIHH.
5) Bo ckoibKO pa3 M3MEHUTCS CKOPOCTh HEOOpATUMOM PEaKIMu, €CIM KOHIEHTPAIIUI0 UCXOIHBIX
BEIIIECTB YBEIMYHUTH B IATh pa3 (BapHaHT)
6) Uto Ha3bpiBaeTcs XMMHYECKUM paBHOBecueM? [IpuBennTe HECKOJIBKO MPUMEPOB XMMHUYECKOTO
paBHOBECHSI.
7) Paccunraiite 3Hau€HNE KOHCTAHTBl PAaBHOBECHS JJISl CIENYIOIIMX T'OMO- U T€TEPOT€HHBIX CUCTEM
(BapuaHT)
8) IMpunmun Jle-1llatense.
9) Bo ckoabKO pa3 M3MEHUTCS KOJUYECTBO MPOJYKTA PEAKLIMU 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 peakuuu? (BapUaHT)

ITo Teme «I'maponn3 coneinr:
1) Yto noHUMAIOT MO TUAPOIU3OM COJIeh?
2) Bee i conu mpu pacTBOPEHUH B BOJIE TIOABEpratoTcs ruipoiau3y? OTBET MOSICHUTE.
3) Urto Takoe KOHCTaHTa BOJIbl, HOHHOE IIPOM3BeieHUE BoIbl? Kakue 3HaueHNs NMEIOT 3TH BEJTNYU-
HBI?
4) Yto takoe pH, pOH?
5) Kakue BemecTBa Ha3bIBalOTCA WHIUKATOPAMHU, JJIS YET0 WX UCHOJB3YIOT? UTO Ha3bIBaeTCS WH-
TEpBAJIOM Ilepexoa UHIUKaTopa’?
6) Berunciure koHeHTpaniio noHoB H 1 OH™ (r-HoH/1T) U yKaKnTe peakIuio cpeibl B PacTBOPAx.
7) Hanummure ypaBHEeHUE peakiMy T'HIPOJIN3a COJIM B MOJIEKYJISIPHOM U KpaTKoi HOHHOH (opme 1o
BCEM BO3MOJKHBIM CTYTCHSIM. (BapHaHT)
8) [aiite ompenenenue crenenu ruaponunsa. Kakue Gpakropbl BIUAIOT Ha cTeneHb ruaponsa. O0b-
SCHUTE BIMSIHUE KaKI0To (pakTopa.
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9) Uto nmoka3piBaeT KOHCTaHTa ruapoan3a? OnpeaenuTe KOHCTAaHTY THAPOJIA3a I CONel. (Bapu-
aHT)

10) Yxkaxute (hakTopbl, KOTOPBIC BIUSIOT HA CMEIICHUE THIPOJIUTHYECKOTO paBHOBeCHs. B kakyro
CTOPOHY CMECTHUTCSI THIPOIUTUYECKOE paBHOBECHUE MTPH JJOOABIEHUH COOTBETCTBYIOIETO peareHTa?
OTBeT nosicHUTE. (BapuaHT)

11) HanummuTe B MOJNEKYISIPHON M MOJICKYJISIPHO-UOHHOU (hopMe YpaBHEHUS peaKIUid, IPOTEKat0-
HIMX IPU CMEIIMBAHUU JIBYX COJICH (BapHaHT).

12) T'mapoinn3 B IPOMBIIUIEHHBIX MPOLECCAX U B )KUBOM OpPTraHU3ME.

ITo Teme «Katanusz»
1) Yto Ha3bIBaeTCS KaTAIU30M ? KaTaau3aTtopom ?
2) Ha3oBuTEe OCHOBHBIE IPU3HAKH KATAIUTUYECKUX PEAKIIUH.
3) Uto Takoe rOMOreHHBbIN, TeTepOreHHbIN KaTanu3? OTBET WLTIOCTPUPYITE KOHKPETHBIMU IIPUMeE-
pamu.
4) T'oMO- ¥ TeTepOreHHbI KaTallu3 B MIPOMBIILICHHOCTH. OTBET MOATBEPIUTE KOHKPETHBIMH MTPH-
Mepamu.
5) Uro siBnsiercs kaTanm3aTopoM B onbiTe Nel? Kak 0ObsicHsI€TCA MEXaHU3M JIEUCTBUS KaTalu3aro-
pa Ipu TOMOTe€HHOM Kataiuse?
6) OObscHNUTE MEXaHU3M JEHCTBUS KaTaln3aTopa Ha CKOPOCTh XUMUYECKOU peaKuu MpU TeTepo-
TeHHOM KaTajuse.
7) Uto Ha3pIBaeTcs ajncopOruei, pusmdeckoit ajcopOiueit u xemocopOrueit? OTBeT WILTIOCTPHU-
pyHlTe IpUMeEpaMH.
8) OOBscHUTE BIMSHKE IUIOIIAIU IOBEPXHOCTH KaTajln3aTopa U e€ CTPYKTYpbl IPU FETEPOreHHOM
KaTaJIn3e Ha SHEPrHI0 aKTHBALIUHU.
9) Kakue BeniecTBa Ha3pIBalOT MHTHOUTOPAMH, KaTATUTHUECKUMHU saMu. [IpuBeanTe KOHKpETHBIE
HpUMEPBI.
10) Uto Ha3bIBaeTCs CEIEKTUBHOCTHIO (M30UpaTenbHbIM eiicTBUEM) KaTanu3aropa? [Ipusenure
IIPUMEPBI CEIEKTUBHOCTH KaTalu3aTopa Ha MIPOMBIIIJIEHHBIX IPUMEPAX.
11) Uto Ha3bIBaeTCsl aBTOKATAIN30M, aBTOKATAIU3aTOPOM?
12) Yro Ha3biBaeTcs pepmeHToM? [IprBeuTe KOHKPETHBIE IPUMEPHl XUMUYECKHX peakLuil ¢ y4a-
cThe (epMEHTOB U Ha30BUTE (PEPMEHT yUaCTBYIOIINN B COOTBETCTBYIOIIEH PEAKIIUH.
13) O6bscHUTE BAMSHUE KaTau3aTOpa Ha SHEPTUI0 aKTUBALIUU MPU KaTaJIUTUYECKOM MPOTEKaHUH
nporecca.

[To Teme «DneKTpoau3»
1) Uto Ha3bIBaeTCS ANEKTPOIU3OM?
2) B kaxoii mocneoBaTeaIbHOCTH UAYT MPOIIECCHl Ha KaToje U aHoe?
3) Haiite dopmynupoBky 3akoHa Papajnes. Ckoiabko cepedpa BBIISIUTCS IPU MPOIMTYCKAaHUU TOKA
cusoi 4 A B Teuenue 2 4 5 mun 50 ¢ uepe3 pacTBop conu cepedbpa?
4) IlpuBenuTte npuMep BTOPUUHBIX MPOLIECCOB MPHU IIEKTPOIIU3E.
5) Uto Ha3pIBaeTCS BHIXOJIOM IO TOKY ?

ITo Teme «DnekTponuTHYECKask JUCCOUALUSD)
1) Yto Takoe 3JeKTpOIuTHYECKas JUCCOIUaus?
2) B yem cymHOCTb 3J€KTPOTUTHUECKON AUCCOIAINN?
3) Kakue BelecTBa Ha3bIBAIOTCA AIEKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOJIUTHI OT CUIIBbHBIX ?
5) Kak Komu4ecTBEHHO XapaKTepU3YETCsI MPOIIECC IEKTPOIUTUIECKON JUCCOIUAINH cT1aboro 1
CHUJIBHOTO JIEKTPOJIUTOB?
6) Kakas qucconmanus Ha3bIBae€TCs CTYIIEHYATOM?
7) Kakue hakTopbl BIUSIOT HA MIPOIIECC AICKTPOIUTHUSCKON TUCCOITHAITHN?
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ITo Teme «Fe, Co, Ni»
1. Ha cmechb pactBopoB coxeit sxenesa (II) u sxenesa (I11) nonelictBoBasiv B OJJHOM Cllydae CEpOBO-
JIOPOIHOM BOJIOH, B IPYTOM — pacTBOPOM cyib(huaa aMMoHus. Kakne peakiiuu mpoTeKain B Kax-
oM cinydae? Hanummre ux ypaBHEHHUS.
2. MoryT a1 cymiecTBoBaTh COBMECTHO B pacTBope: a) Fe(OH), u HyOy; 6) Ni(OH), u H,0y;
B) CO(OH)Z n HzOz.
3. Hariumure ypaBHeHUs peakiuii B3aumoaeicteus Fe, Co, Ni ¢ pa30aBieHHOM cepHOI U KOHIICH-
TPUPOBAHHOM a30THON KHUCIIOTAMHU.
4. K pactBopy komruiekcHoii coiu [Ni (NH3)g]Cl, no6asunu: a) pactsop NaOH; 6) pacteop H,S.
Hanumure ypaBHeHus peakuuii. B kakom ciydae npousoiiner 0osiee HOJHOE pa3pylIeHHE KOM-
IJIEKCHOTO HOHA?
5.3aKOHYUT ypaBHEHUS PEaKIIMI:
a) Co(OH); + H,SO4 — CoSOq4 + ...
6) Co(OH), + HCI (xoH11.) —
B) Ni + HNO3(pa36.) —
6. OOBACHUTH POTEKAHUE KAXKIOTO IPOIEcca C TOUYKU 3PEHUSI TEOPUH SJIEKTPOIUTUYECKON TUCCO-
LUALH, UCXO/S U3 JIETY4YECTH IPOAYKTOB U UX CTAOUILHOCTHU (BapUaHT).

ITo teme «Cu, Zn, Cd»
1. Hanncatp ypaBHEHUE peakiuu 00pazoBaHusi ocHoBHOro kapoonara meau (CuOH),CO3 npu aeii-
CTBHH Ha MEJIb IIAPOB BOJIbI, KUCIIOPO/Ia ¥ TMOKCHA YIIIepoIa.
2. Kaxoe ocuoBanue Cu(OH), wiu [Cu(NH3)4](OH), nposisisiet 6oiiee ocHOBHBIE cBoiicTBa? I1o-
yemy?
3. Hamucatb 351eKTpOHHBIC (POPMYITBI ATOMOB IIMHKA U Kaamus. Kakoi u3 aTux 3j1eMeHTOB 00J1a/a-
eT 0oJiee BBIpaKCHHBIMU METAITMYEeCKUMH cBoMcTBamMu? [louemy?
4. Hanicath ypaBHEHUS peakIfii, IPOTEKAIIUX IPU J00ABICHHH K PACTBOPY, COACPKALIEMY HOH
Zn*" u Cd*": a) u36bITKA wIen0uM; 6) H3GBITKA PACTBOPA AMMHAKA.
5. Hanmcatb KoopauHAIIMOHHBIE (POPMYITBI M Ha3BaTh CIEAYIONIUE COSAMHECHHUS:
a) Zn(OH); + 2KOH; 6) Cd(OH), + 4NH3; B) CuCl + KCl
6.0cCyIIecTBUTH IIETIOYKY MPEBPAILICHUN (BapUaHT).

ITo reme «KomrnekcHbIE COETMHEHUSD
1) Vkaxute KOMIUIEKCOOOpa30BaTeb, €ro CTEICHb OKUCICHHS W KOOPAWHAIIMOHHOE YHCIIO B ClIC-
nyromux kommiekcHbix coenunenusx: [Pt(NH3)sCI]Cl; Cay[Fe(CN)s].
2) Hamummre QopMmynbl coequHEeHHUN Meau, umeronmx cieayiomue coctaBbl: CuClye4(NHs);
CuCN+NaCN. Yemy paBHO KOOPIMHAIIMOHHOE YHCIO KOMILIEKCOOOpa30BaTels B ITUX COCTUHEHH-
sax?
3) Hanumute ¢hopMybl KOMIIEKCHBIX COSTUHEHHH, MMeronuX cienyromue coctaBbl: AgCle2NHs3;
AgCN+KCN. YkaxnuTe BeTUUMHY U 3HAK 3apsi/ia KOMIUIEKCHBIX HOHOB.
4) Yem oTnuyaeTcs JOHOPHO-AKIENTOPHAS CBS3b OT OOBIYHON KOBaleHTHOU? OTBET MOATBEPAUTE
IpUMEepaMHu.
5) Kakue nBa Tuma XUMHUYECKOH CBsizu uMerotcs B xjopuctoM ammonnu NH4Cl1? OTBeT MOTHBHU-
pyure.
6) Hanumure ypaBHEHUS TUCCOIMAIIMU U BhIpaxeHue st Kypycr. KOMIUIEKCHBIX HOHOB CIIEAYIO-
mux coeaunennit: [Co(NH3)3(H20)](NO3)s; Ko[PtClg].
7) Kakue seMeHThI CKIIOHHBI K 00pa30BaHUI0 KOMIUIEKCHBIX coeAMHEeHU? OTBET MOTUBUPYHTE.
8) Harmumue MOJIeKyIsipHBIC M HOHHBIC YPAaBHEHUS PEAKITUil OOMEHA, TPOUCXOSAIINX MEXKTY:
a) K4[Fe(CN)g] u CuSOy;
6) Naz[Co(CN)e] u FeSQy;
B) K3[Fe(CN)g] u AgNOs,
uMes B BUY, UTO 00pa3yroluecs B pe3yibTaTe peakui KOMIUIEKCHbIE COeMHEHNSI HEPacTBOPH-
MBI B BOJIC.
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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 OKCHAOB, KOTOPBIC MPOSBISIOT Pa3IWYHBIA XUMHUYCCKHI
xapakTep. YKa3aTb OKCHI, 00J1a1atolii aM(pOTEPHBIMHA 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:

DHeprusi, HeoOXoauMast sl MPEeBpaIleHUs] HEUTPaTbHOTO aToMa B OTPHUIIATENBHO 3apsKCHHBIN
WOH.

OHeprus, He00X0AUMasl U OTPbIBA IIEKTPOHA OT HEBO30YXKJIEHHOTO aToMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTuTh, YTOOBI cJelaTb AaKTHUBHBIMH BCE MOJIEKYIIbI,
coJlepKalIrecs B MOJIE JaHHOTO BELIECTBA.

OHeprusi, KOTopas BbIJENSETCS WIN MOTJIOUIaeTcsl MPH 00pa30BaHUU MOJISL CJIOKHOTO BELIECTBA U3
IIPOCTHIX.

Kaxoit u3 anemeHTOB 001a/1a€T JTyYIITUMU BOCCTAHOBUTEILHBIMU CBONCTBAMU:

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 [To anekTpoHHO# hopMyIe ONpeAeIUTe, B KAKOH TPYIINE PACIIONOKEH 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 000J109Ka aToMa uMmeet Gopmyiry. Kakoii 3To amemenT?
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 Kaxkue smemenTs! oTHOCSTCS K f- 3mementam?

1) JlanTaHoUIBI

2) I"ajorensr

3) [I&nouHo3eMenbHbIE 3JIEMEHTHBI

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

1) 4 2) 5 3) 6 7

7 Ilo 351eKTpOHHOM (opMyJie OIpeaesInTe KaKOW U3 3IEMEHTOB OTHOCUTCS K P-3j1eMeHTaM?

1)

2)

3)

8 Kakast u3 31eKTpOHHBIX (OpMYJT 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 KOJIMYECTBO BEIIECTBA IKBUBAJICHTA U MOJISIPHYIO MacCy dKBHUBAJICHTOB (oC-
dopa, kucnopoaa u 6poma B coequaenusix PHs, H,O, HBr.

2. Hamumure 3meKTpoHHBIE (JOPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH HOMEpaMu 9 u
28. IlokaxuTe pacrpeneiaeHue 3JIEMEHTOB ATHX aTOMOB IO KBAaHTOBBIM siuelikaMm. 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€pPMaHHUEBON KUCJIOT, U OKCHJA TEXHELUs, OTBEYAIOIIME WX BBICIICH
CTereHu oKucieHus. M300pa3ute GopMyIbsl ITHUX COeTMHEHHA TpadUecKu.

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

5. Berunciure ﬂGg gg CICIYIOLIMX PEAKLIHIA:

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

0)PbOs) + 2Zn() = Py + 2Zn0O k)

MoskHO 11 TIoNTy4uTh GTOP MO peakiuu (a) 1 BoccTaHoBUTh PhO, imHKoM o peakuuu (0).
6. OxucneHue cepbl U €€ JUOKCHIA MTPOTEKAET M0 YPAaBHEHUSIM:

a) Sy + 02 = SOy,

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

Kak u3MeHUTCsl CKOPOCTh 3TUX PEaKIid, eclii 00BbeMbI KaX10M U3 CUCTEM YMEHBIIUTH B Ue-
ThIpe pa3a?

7. BbruMcauTe MOJSPHYIO KOHLEHTPALMIO U MOJSIPHYIO KOHLEHTpaluto 3kBuBaneHra 20%-
3
HOT'O PacTBOpa XJIOpUIa KaJbIHs IUIOTHOCTHIO 1,178 r/em”.

8. CocTaBbTE MOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS TMIPOJIN3a, IPOUCXOAIIIE-
ro nipu cmemmuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3sThIX conell Tuaponusyercs HeoOpa-
THUMO /10 KOHIIa C 00pa30BaHMUEM COOTBETCTBYIOIIMX OCHOBAHUS U KUCIIOTHI.



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# peakuy yKaXuTe, KaKoe BEIECTBO SBIISIETCS OKHCIUTEIEM, KaKoe — BOCCTAHOBH-
TeNIeM; KaKOe BEIIECTBO OKUCISETCS, KAKOE — BOCCTAHABIIMBACTCHL.

2. YBGJII/I‘-II/ITCSI, YMCHBIIUTCA WJIAM OCTAHCTCHA 663 U3MCHCHHS Macca HHHKOBOﬁ IIJIaCTUHKN
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 JIEXKUT PEAKIUs, Mpo-
TEKarouas mo ypaBHEHHUIO

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

Hanummre 310eKTPOHHbIE YpaBHEHUs aHOJHOTO M KAaTOMHOTO mporieccos. Beruncmute 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 yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO )KEeCTKOCTh? Hamuiure ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIIUA.

5. IomumepoM Kakoro HENpPENEeNbHOIO YIIIEBOJAOPOJA SBISETCS HATypalbHBIA Kaydyk?
Hanummure ctpykrypHyto hopmyiy 3Toro yrieBoaoposaa. Kak Ha3pIBatoT mpoliecc npeBpaieHus
Kaydyka B pe3uHy? YeM Mo CTpOEHHUIO U CBOMCTBAM pa3iiMyarloTcs 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 Mollb 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 paBHOBecHus? OTBET OATBEPIAUTH PACUETOM.

1) 0,316; 2) 3,16; 3) 2,03; 4) 1,25.
3. Kakoit 00bem rasa Beyienutes, ecid Kk 400 mu pactBopa 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,.
04 HBr = 0.899; a H,CO3 =0.0017; 04 Ca(OH), =0.78.

Ykazath HpaBI/IHBHHﬁ OTBCT YpAaBHCHUA pCAKIUU ' IpOJIn3a.

1) ZnCl; + H,0 — ZnOHCI + HCI pH =7;
2) Cs,CO;3 + HO — CsOH + H,CO5 pH > 7;
3) FeBr; + H,O — FeOHBr; + HBr  pH< 7,
4) CaBry; + H;O — CaOHBr + HBr  pH>7.

5. Uewmy paBHA SKBUBAJIEHTHAS Macca CEPbl B COCTMHECHUSIX
1. Na2503; 2. Cr2(504)3; 3. (NH4)25; 4, H,S.
1) 16 2) 53 3) 8 4 8

OTBET NOATBEPAUTH PACUETOM.
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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 e — sn*
Pt, HZK(+):2H20+2é — Hy + 20H

2) SnA(-):SnO-zé — Sn*?
Pt,HZK(+):2H++2é — H;

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

4) Pt,HgA(-):2H++2é—>Hz

SnK(+):Sn-2€ — Sn*?
[Touemy aTMocdepHas KOppo3us SBISETCS IEKTPOXUMHIECKON 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 DSJEKTPOJIUTOM 0Opa3oBaHHBIM MPH B3aUMOJICHCTBUU
YIJIEKHCIIOTO ra3a ¢ BJIarou;
4) Tak kak MeTal KOHTAKTUPYET C OKUCIUTENIEM U 3JEKTPOJIUTOM.

H 19 19 19 +
Wznenue u3 Ti ¢ 3aKkienkoil U3 MacCHBUPOBAHHOMN CTalM, HAXOAUTCS B MOpcKoi Boje. Eri 2=
+2 o
+0,10B; Epe “/re = +0,17B. Yka3arh nMpaBWIBHBIN OTBET 3JIEKTPOTHBIX TPOIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+);02+4(_e + 2H,0 — 40H
2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é — H,
3) FeA(-):Fe—»Fe+2+2é
TiK(+):Og+4é + 2H,0 — 40H
4) FeA(-):Fe—»Fe+2+2é

TiIK(H#):2H"+2€ —H;
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5.

Wsnenue u3 Ti ¢ 3aKIIENKOI U3 ACCHBUPOBAHHOI cTanu, Haxoaures B pacteope LiCl. Bty = -
1,63B; E,:eJ'Z/Fe =-0,35B. Yka3arh npaBUIbHBIN OTBET JIEKTPOTHBIX TPOIECCOB.
1) TiA(-):Ti—>Ti+2+2é
FeK (+):2H" +2 é — Hy
2) TiA(-):Ti-»Ti+2+2(_e
FEK(+)202+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 umeet 6osbliiee 3HaYCHHE.

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

OTBET MOATBEPIAUTE PEIICHUEM.
PaccraBuTh K03 (HUIIMEHTHI METOZOM JICKTPOHHOTO OajlaHca:
K>Cr,07 + HCl — KCI + CrCl; + Cl, + H,0. Yka3ars cymmapHoe 3HaueHue ko3dduiinerra s

[IPaBOM YaCTHU:

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

Ykazarb NpaBWIBLHBIN OTBET M5 oxpemmrens U3 BOMIpoca Ne 6 (OTBET MOATBEPIUTD PEIICHUEM )

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