s

MuHHCTEPCTBO HAYKH U BBICIIEro 06pa3zoBaHus PoccHiicKoi Denepannu

DenepabHOE TOCY 1apCTBEHHOE GrOJIKETHOE 06pa3oBaTebHOE
YUPEKJICHHE BRICIIETO 00pa30BaAHN
«Komcomonbckuit-ra-AMype rocyiapcTBeHHbIH YHUBEPCUTET

YTBEPXJIAIO
IIpopexTop o YP oy
: ['IL-Crapunos

e )
«L2 o f2 P )

PABOYASA IPOI'PAMMA JUCHUIIJINHBI

Xumusi
+ Hanpasienue nmonroroskn 11.03.04 Dnexmponura u nanosnexmponura
. Hanpasnernocts (ipodmis) IIpomenunennas snexmponuxa
[O0pasoBaTempHOM mporpammer i
' Kparmduxanus BeITyCKHUKA oaxanasp
' ['on Havana moaroToBku 2019
Neba i n . B S S 1
. ©opma 06yuenus 3a0uHas
Texnonorus o6yuenns MpaAOUYUOHH S
Kypc Cemectp TpynoemkocTs, 3.¢€.
4 J ki
Bux mpoMexyTO9HOM aTTecTanu ObecrieunBaromniee moapasieneHue
3auem ¢ oyenxou Kageopa TITHIT

Komcomonsck-na-Amype 2019



ABTOp pabouell mporpamMMEI
3as. kad. TITHIL, 1.X.H., JOIEHT

COI'JTACOBAHO

Jupekrop OUOIMOTEKH

3aBeayromui kadenpon
(o6ecnieunBaroieit) « TTIHID»

3aBenyronui kapeapon
(BeITTycKarote) «lIpoMBpIIIeHHAS
AIEKTPOHUKAY

Jexan DakynpreTa 3a049HOI0 U
nuctanuonnoro obyuenus (P310)

Hauanpauk yueOHO-METOAUIECKOTO
yIIpaBIeHUs

W O.I" Illaxuposa

2t L e 277

7%&2/0 I Illaxuposa

« £F » 2077
=7 14 Kuba

« » 2 &

é%%%/iM B. Cemubpamosa
£ V2% 20/%.

% E.E. Ilozoeesa

« 2% 1 ' 20/%.




1 O01mme moJ10KeHus

Pabouas mporpamMma AUCHUIUIMHBI «XUMUS» COCTaBJIE€HA B COOTBETCTBUU C TPEOOBAHUSAMU
(eneparbHOTO TOCYAapPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAAPTa, YTBEP)KJCHHOTO MPHKAa3oM Mu-
HUCTepcTBa oOpazoBanus W Hayku Poccuiickoit @eneparmu Ne 927 ot 19.09.2017, u ocHOBHOM
npodeccroHanbHOM 00pa30BaTENILHON MPOrpaMMbl MOATOTOBKH «IIpOMBIIITICHHAs! JIEKTPOHHUKA
no HarpasieHuto 11.03.04 DnexkTpoHrKa 1 HAHO3JIEKTPOHUKA.

33,[[3‘11/1 HaXOI[I/ITB OIITUMAJIBHBIC YCJIOBUSA OJIA MPOTCKAHUA XHMMHUUYCCKHUX ITPOILECCOB,
ANRCHHATUTAHDI OIMMCBIBATh XMMU3M OCHOBHBIX XHMMHWYCCKUX ITPOLECCOB; OBJIAACTh IMIPUEMAMU
N MCTOAMKAMH PECIICHUS KOHKPCTHBIX 3aJa4 M3 Pa3/IMYHbIX Pa3gcjioB XUMUU;

BBISABJIAATE B3aAUMOCBA3U MEXAY OTACIIBPHBIMU XUMHUYCCKUMU ITPOLECCaMMU.

OcHOBHBIE OCHOBHBIE IIOHATHS U 3aKOHBI XUMHUH
paszenbl / TeMbI CrpoeHue BeuiecTBa
JUCLUIUIMHBI

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIIUI
PacTtBOpBI U IpyrHie NUCIEPCHBIE CUCTEMBI
DIIEKTPOXUMHUYECKUE MTPOLIECCHI

DJIEMEHTHI KaY€CTBEHHOT'O U KOJIMYECTBEHHOTO aHAIN3a
BbICOKOMOJIEKYISIPHBIE COEIMHEHHUS

NogakrowhE

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

[Tpouecc m3ydeHUs IUCHUIUIMHBI «XHWMHs» HaIpaBleH Ha (POPMHUPOBAHUE CIEIYIOIINX
kommeTeHuid B cootBeTcTBHH ¢ PI'OC BO 1 ocHOBHOW 00pa30oBaTelIbHOM MTPOrpaMMoil (Tadmia

1):

Ta6mmma 1 — KoMneTeHImu 1 MHAMKATOPHI UX TOCTHXKCHHS

Kon o ®I'OC Nuaukatopel 1OCTHXKEHUS [TnarupyemMblie pe3ynbTaThl 00y-
YEHUS 10 TUCLUILINHE

YHuBepcanbHbIe

Ob6menpodeccnoHanbHbIe

OIIK-1. Cnoco6en OIIK-1.1. 3HaTh (yHIaMEHTaIbHbIE OHATHS,
MCIIONB30BaTh  M0-  3HAeT (yHIAMCHTAIIbHBIC 3aKOHBl  3aKOHBI M TEOPHH COBPEMEHHOH M
JIOKEHHUsS, 3aKOHBI M  TIPUPOJIbI, OCHOBHBIE (PH3HUECKHUE U
METO/bl €CTECTBEH- MaTeMaTHYeCKUe 3aKOHbI

HBIX Hayk 1 Matema- OIIK-1.2.

TUKU JUI peleHHUs YMeeT MPUMEHSTh PU3NYEcKHe 3a-
3a1a4  WH)KEHEPHOW KOHBI U MaTEMaTHYECKHE METOIBI

KJIAaCCUYECKON XHMHH, OCHOBHEIC
XUMHYCCKHE SIBJICHUS.

YMeTp nOpuUMEHSTh  (puznueckue
3aKOHbI M MaTeMaTHYeCKHE METO-

JESATEIIBHOCTH JUIS pEILIEHNs 3a/1a4 TEOPETUYECKOTO
W PUKITAHOTO XapaKTepa JIbl JUISl pEeLeHUs 3a]a4 TeopeTuye-
OITK-1.3. CKOT'0 U IIPUKJIAJIHOTO XapakTepa

Brnazneer HaBbIKaMu MCTOIb30BaHUS
3HaHUH (PU3MKKM U MaTeMaTHKH MIPH
pEeIIeHNU IPAKTUYECKUX 3a/1a4

Brnaners HaBBIKAMH MOCTaHOBKU M
MPOBE/ICHUST XUMHUYECKOTO dKCIIe-
pUMeHTa, OOpabOTKM M aHajIu3a
pe3yabTaTOB U PEHICHUS TIpak-
TUYECKUX 3a/1a4




Ko mo ®1'0C Nuaukatopel 1OCTHXXKEHUS [Tnanupyemblie pe3ynbTaThl 00y-
YCHUJ 110 AUCITUIIIINHEC

[Ipodeccuonanpubie

3 MecTo tucuMMIMHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpamMMbl

Jucuuminna «Xumus» uydaercs Ha 1 kypce B 1 cemectpe.

JuciurmnHa BXoauT B coctaB Onoka 1 «/lucuuniamuel (MOIyNH)» U OTHOCUTCSA K
00s13aTeIbHON YaCTH.

JlJ11 OCBOEHUS TUCIHUILIMHBI HEOOXOAUMBI 3HAHUSI, YMEHUS, HABBIKU U (MJIM) OMBIT MPAKTH-
YECKOHN NesATeTbHOCTH, CHOPMUPOBAHHBIC B MPOIECCEe M3YUYSHUS MIKOJIBHOTO IUKIA JUCIHILIUH:
OcHOBBI 6€3011aCHOCTH KU3ZHEEATENIbHOCTH, XuMusi, Ousuka.

3HaHUs, YMEHUS U HaBBIKK, CPOPMUPOBAHHBIC MPU HU3YUYCHUH TUCIHUILIUHBI « XUMUS», OY-
IyT BOCTPEOOBAaHBI MIPU U3YYCHUH AUCHUILIUHBI: DU3HKA.

BxonHo# KOHTpOJIb TPOBOAUTCS B BUAEC TECTUPOBAHUS. 3aJlaHHs TECTOB MPEJCTABIICHBI B
npuioxenuun 1 PIT/.

4 O0beM TUCHUIIHHBI (MOAYJIsI) B 3a4eTHBIX eIMHUIIAX C YKA3aHHEM KOJIHYeCTBA
aKaJeMH4YeCKHX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0yuyalomuxcs ¢ npe-
nojasareJsieM (110 BUAaM y4eOHBIX 3aHATHII) 1 HA CAMOCTOSITEJILHYIO padoTy 00y4a-
IOIIUXCA

OO01mmas TpyI0eMKOCTh (00beM) MUCIUTUIHHBI cocTaBisieT 3 3.¢., 108 akax. gac.
Pacnipenenenue o0bemMa AUCIUILIMHBI (MOIYJIsI) TI0 BHIAM y4eOHBIX 3aHSATHM MPEICTABICHO

B Ta0uIe 2.

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

Bcero akagemn-

O0beM TUCHUTIINHBI
YeCKUX 4aCO0B

Oo6as TPYAOCMKOCTh JUCIMIITIMHBI 108

KonTakTHas aynuTopHas padora o0y4alommxcs ¢ npenogasaresaem (o

N 12
BH/1aM y4eOHBbIX 3aHSATHII), BCero

B ToM uncie:

3aHATHA JIEKIIMOHHOI0 THIIA (JIEKIIUHM U MHbIE YUeOHbIe 3aHATHUS, IpeycMaT-
pUBarolue NPEeUMYIIECTBEHHYIO Nepeiauy yueOHo nH(popMaluy neaaroru- 4
4EeCKUMHU pabOTHUKAMH)

3aHATHA CEMUHAPCKOI'o TUITA (CGMI/IHapI)I, IMPAKTUYCCKHUEC 3aHATHSA, IPAKTHU-

KyMBblI, Ja0OpaTOpHbIe pabOThl, KOJJIOKBUYMbI U MHbIE aHAJIOTUYHbIE 3aHSATHS) 8
CamocrosiTeibHAsA padoTa 00y4alOIIMXCsl M KOHTAKTHasA padoTa, BKIIO-

qarolasi rpynoBble KOHCYJIbTAllMH, HHIMBUAYAIbHYIO0 paboTy 00ydarouuxcs

C ImpernoaaBaTCIAMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJ'H)TaHI/II/I); B3auMO- 92
JieiicTBUE B 2JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTeNbHO cpejie By3a

[TpomexyTouHas aTTecTalys 00y4aroImuxcs — 3adeT ¢ OLIEHKOU 4




5 Conep:kaHue TUCHUILUIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE MO TeMaM (pa3/esiam)
€ YKa3aHHMeM OTBeICHHOT0 HA HUX KOJIHYeCTBAa aKa/IeMUYeCKUX YaCOB M BUI0B
yueOHoi padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

Bunbl yueOHOI pabOThL, BKIItOUasi CaMOCTOS-
TeNbHYIO paboTy 00yUYaOIIUXCS U TPYIOEM-
KOCTh (B Yacax)
KonrakTHas pabora nmpemnoiaBare- CpC
HaumeHnoBanue pa3nenos, TeM U CoJlepKaHuE Ma- J151 ¢ 00YHArOIIUMHUCS
Tepuana Jlekmun | Cemmuap- | Jlabopa-
CKHe TOpPHbIE
(mpaktu- | 3aHATHS
YEeCKue
3aHSTHUSA)
Texnuka 0€30MacHOCTH, OXpaHa TpyIa
0,5 2
OcHOBHbBIE TOHATHS U 3aKOHBI XUMUH
1 1 0,5 15
CrtpoeHue BemiecTBa
0,5 5
OcHOBHBIC 3aKOHOMEPHOCTHU NMPOTEKAHUA XUMHYICCKUX
peakmuit 0,5 0,5 1 20
PacTBOpBI U Ipyrue qucrnepcHble CHCTEMBI
0,5 0,5 0,5 20
SHGKTpOXI/IMI/I‘-IeCKI/Ie IMpOLIeCCChI
0,5 1 15 20
D1eMEHTHI KAYeCTBEHHOTO Y KOJIMYECTBEHHOI O aHaIN3a
0,5 0,5 5
BBICOKOMOJ'I@KYHHPHBIG COCIUHCHUA
0,5 0,5 5
UTOoro
4 4 4 92
10 JUCHUIIHHE

6 BuHeayauTopHasi caMoOCTOSITeIbHAsI Pa60Ta 00yYaIOIIUXCS 10 TUCIUIIJIHNHE
(MmonyJi0)

[Ipu mmaHupOBaHUU CaMOCTOATEIBHOM PabOTHI CTYICHTY PEKOMEHAYETCS PYKOBOJICTBO-
BaThCsl CIIEAYIOIINM paclpeeIeHHEeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabnuua 4):
Tabnuna 4 — PekomeHayemMoe pacmpeiesieHre 9acoB Ha CAMOCTOSTEIIbHYIO paboTy

KoMIOHEHTBI CaMOCTOATEIbHON PadoThI KoanuecTBo yacoB
V3ydeHne TeoOpeTHIeCKHUX Pa3/IeNoB TUCIUTUINHBI 60
[TonroroBka K 3aHATHSIM CEMHUHAPCKOTO THUIA 8
[TonroroBka k 1abopatopHbIM paboTam, opopMiIeHHE 24

71a60paTOPHOTO KypHaa, MOArOTOBKA K 3aLIUTE JIaOOPaTOPHBIX
paboT; MoAroToBKa U 0(OpMIIEHHE KOHTPOJIbHOM pabOTHI

92




7 OueHoYHbIE CPEACTBA /I NPOBEICHNS TeKYLIero KOHTPOJIsA
U MPOMEKYTOYHOM aTTecTanuy 00y4arIuXxcs M0 JMCHHILIMHE (MOLYT10)

Tabmuna 4 — [Macopt ¢oHIAa OLIEHOYHBIX CPENICTB

KoHuTpoJsmpyemsle dopmupyemas HanmeHoBanue
pa3naeJibl (TeMbl) KOMIIeTeHIIMSI OLIEHOYHOI'0 Iloxa3aTesu oleHKH
JAUCUHMILTUHBI CpeacTBa
OCHOBHBIE TIOHSTHS W 3a- OIIK-2 1. JlaGopaTtopHnas | 1. Brimonaenune  nmabo-
KOHBI XUMHUH pabora «3akoH OK- | paTOpPHBIX pPabOT, HAIUYHE
BUBAJIEHTOB)» 3anuceil B J1aOOpaTOpHOM
2. IIpakTHueckas | )KypHaie, yCTHBIA OIPOC 110
pabota Nel TeME C IEJNbI0 BBISBJICHUSA
OCHOBHBIE 3aKOHOMEPHO- 3. JlaGopaTopHas | IIyOUHBI M CHUCTEMAaTH4HO-
CTH XMMUYECKUX pPEeaKIUn pabora «CKOpOCTH | CTH 3HaHUM, HaBBIKOB palo-
XMMHUYECKOH  peak- | Thl C JINTEPaTYypHBIMH HMC-
U1 TOYHUKAMHU
4. JlaGoparopHas
pabora «l'maponus | 2. Bremmonnenue mpak-
coJiei» TUYECKUX 3aJaHUN JUIS pas-

PactBopbl U npyrue awc-
MIEPCHBIE CUCTEMBI

DIEKTPOXUMHUCCKUE
HPOLIECCHI

Bce paznensi

5. JlaGopaTopHas
pabota «PacTBOpbI»
6. [TpaxTrueckas
pabota No 2

5. JlaGopaTopHas
pabora  «Oxucnu-
TEJIBHO-
BOCCTAHOBUTEIILHBIC
peaKIm»

6. JlaGoparopHas
pabota «Koppo3susi»
7. JlaGoparopHas

BUTHS CIIOCOOHOCTHU ImpuMe-

HATb  DKCIIEPUMEHTAJIbHbIC
JAHHBIC B IIPOU3BOJICTBEH-
HBIX pacu€rax, Haauyue

KOHCIICKTA 110 TCMC.

pabota  «DnekTpo-

T3

KontponbHas 3. KonTponbnaas pabo-
pabota Ta IPOBOAMUTCS B Yachl BHE-

ayauTopHOi paboTel. OOy-
YafOIIUECs] BBIMOJIHSIOT 3a-
JaHUS IS TIPOBEPKH YCBO-
eHus matepuaina. OleHuBa-
eTcs TpPaBWIBHOCTh pellle-
HUS MOJICJTIHHBIX 3a7a4.




Meroanveckre MaTepHabl, OINMpPEACIAIONINE MPOIEAYPhl OIEHHUBAHHMS 3HAHWMN, YMEHHH,
HAaBBIKOB M (WJIM) OIBITA JEATEIBHOCTH, IPEACTABICHBI B BHC TEXHOJOTHYECKON KapThl JAMCIHU-
e (Tabnuia b).

Tabmuma 5 — TexHosornueckas kKapra

No HaumeHoBaHue Cpoxu HIkana oue- Kpurepun
OIIECHOYHOI0 CpPe/ICTBA BBINOJIHEHHU S HUBAHHUS OIlEHNBAHUS
1 cemectp
Ilpomesrccymounan ammecmayus 6 gpopme 3auem c OUeHKOU
1. | JTaGoparopnas paGora B pamkax nmabopa- | 10 6amioB * | Beimonnenne - 2
TOPHOTO 3aHSTHUS 7 pabor = | 6amios/paboTa,
70 6amnoB | opopmiienue  nado-
paTopHOro >KypHaja
- 2 ©Oamio/pabora,
ycTHasi 3ammura (1o
Bompocam) 6 0aioB.
OreHuBaeTCs BIaje-
HUE  MaTepuaiom,
€ro CUCTEMHOE OCBO-
e€Hue, CIocoOHOCTh
NPUMEHSTh HYKHBIC
3HaHUS, HAaBBIKH H
YMEHUS TIPU aHaIH3e
NPOOJIEMHBIX CHUTYya-
UH.
2. | IlpakTuyeckas pabora B pamkax mpaktu- | 10 6aymoB * | OuenwBaercs Biaje-
YEeCKOT0 3aHITHS 2 paboThl = | gye MaTepualIoM,
20 6anm0B | ero cucremHOE 0CBO-
€HHE, CIIOCOOHOCTh
HNPUMCHSTH HY)KHBIC
3HaHUS, HABBIKH U
YMEHUS TP perie-
HUM MIPAKTHYECKUX
3amaHuil. bamel
YMEHBIIAIOTCS TPO-
MOPIIMOHAIEHO TTPO-
LEHTY NPaBHJILHOCTH
pereHusl.
3. | KonTponbHas padora B Teuenme cemect- | 5 GaminoB * | Bajisl HAUHCIISIOTCS
pa 22 3a5a491 = | ponOpIHOHANEHO
110 Gamnos | pponenty npasmis-
HOCTH peIIeHUsI.
HUTOI'O: - 200 6amoB -
Kpurtepuu oneHKku pe3y/1bTaTOB 00y4eHHs 10 JMCHUIIMHE:
0 — 40 % oT MakcUMaldbHO BO3MOXHOH CyMMBI OalIOB — «HEYIOBJIETBOPUTEIHHO»
(HEeZOCTAaTOYHBIN YPOBEHB ISl IPOMEXYTOYHOH aTTECTAllUH 110 TUCIUILINHE);
41 — 54 % oOT MakCUMaJlbHO BO3MOXXHOW CYMMBI OaJJIOB — «YJAOBJIETBOPUTEIHHOY
(moporoBsIii (MUHUMAJIBHBIN) YPOBEHb);
55 — 74 % oT MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOPOILOY» (CPeHUIN YPOBEHbD);
75 — 100 % ot MakcuMaabHO BO3MOKHOM CyMMBbI 0ajlIOB — «OTJIMYHOY» (BBICOKUHN (MaKCH-
MaJIbHbIN) YPOBEHB).




3aaHus 1/ TeKyIero KOHTpoJist
1. JlaGopaTopubie paboTsl Nel-7 — BeimonHeHue 1 oopMiIeHHE 1a00paTOpPHOTo KypHala, a
TaK)Ke HAJIMYUE CIEIOACK/IbI (Xanara) 00s13aTeIbHO.
Heo6xoauMelii MUHUMYM HH(OpPMAIIMK B JJA0OPaTOPHOM KypHase BKIIOYAET:

* Aary;

. Ha3BaHHUE PalboTHI,

. ypaBHEHUS peaKLuii;

. YCIIOBHS UX MIPOBEICHUS;

. B J1a0OPATOPHBIN JKypHAI TaK)Ke BHOCATCS IPEIBApPUTEIbHBIC PacyeThl, BCE IKCIIE-

pUMEH-TaJbHBIC JaHHBIC (MAcChl HABECOK, pa3Mephbl aIMKBOTBI, 00bEMbI MEPHBIX KOJIO M TUTpaH-
TOB, KOH-IIEHTPALIUHA PACTBOPOB U T.I.), pacueT pe3yabTaTOB aHAIM3a M MX CTaTHCTUYECKas oOpa-
0O0TKa;

. OKOHYATEJIbHBIE BHIBOBI.

Bonpocer a1 3ammThl 1a00paTOPHBIX padOT — BBIMOJIHEHHUE 00s13aTeNIbHO. TemaTHueckue
OJIOKM BOTIPOCOB IPE/ICTABIICHBI B IPUIIOKEHUH 2.

2. HpaKTI/I‘ICCKI/Ie 3alaHu BBIMIOJIHAIOTCA B paMKaXx MPAaKTUYCCKOI'O 3aHATHUA. Temaruueckue
010K BaI[aHI/Iﬁ MMpCaACTaBJICHLI B IIPHUJIIOKCHUH 3.

3. Meroaunueckue yka3aHusi U KOHTPOJIbHbBIC 3a/1aHus (110 BapHaHTaM) JUIsl CTYJEHTOB 3a04-
HUKOB MH)KEHEPHO-TCXHUYCCKUX (HEXMMHUYCCKUX) CHEeIHATbHOCTeH s 3 ()EKTHBHONW CaMOCTOsI-
TeIbHOU PabOTHI CTYJACHTOB pa3MEIICHbl B CUCTEME JIMYHBIX KAOMHETOB CTYACHTOB, PACIIOIOXKEH-
HBIX Ha O(HIMATHLHOM CaliTe YHHBEPCUTETa B HH(POPMAIMOHHO-TEIICKOMMYHHUKAIIMOHHOW CETH
«HTepHer» no anpecy: https://knastu.ru/students.

8 YueOHOo-MeTOaAMYecKOe M HHPOPMALMOHHOE 00ecnedeHne TUCIUILTUHBI (MOTYJIs1)

8.1 OcHoBHasi 1uTEepaTypa

1. Axwmetos, H.C. O6mias u Heopranudeckass Xxumus : yaeOHuK 1 By3oB / H. C. Axmeros. -
5-e u3n., ucnp., 4-¢ u3 ., ucnp. - M.: Beicmas mkona: Axkagemus, 2003; 2001; 1998. - 744c. 533k3
2. I'munka, H.JI. OGmas xumus : yueonuk s By30B / H. JI. T'nunka; mox pen. B.A.Ilonkosa,

A.B.babkoga. - 18 -e u3z., nepepab. u goim., 17-e uzn., nepepa0. u nom. - M.: FOpaiit, 2011. - 886¢.
3985k3

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

4. ®ponos, B.B. Xumus : yaebHoe nocodue aist By3oB / B. B. ®ponos. - 3-e u3n., nepepad. u
nomn. - M.: Beicmrast mkoita, 1986. - 543c¢. u3-23k3 a0-657K3

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

6ue/B.1.Enpumos, 2-e uza. - M.: HULl UHOPA-M, 2015. - 256 c. / ZNANIUM.COM : snek-
TPOHHO-OMONMOTEeUHast cuctema. — Pexkum nmoctyna: http://www.znanium.com/catalog.php, orpa-
HUYEHHBIN. — 3arj. ¢ 9KpaHa.

8.2 [lomoJHHMTEJbHAA JIUTEPATypa

1. Koposun, H.B. O6mas xumus : yaeOHuK Ji1s ctyaeHToB By30B / H. B. KopoBuH. - 9-¢ u3.,
nepepad. - M.: Beicmias mikoina, 2007; 2004; 2000; 1998. - 557¢. 31 sk3
2. Vraii, S.A. OOmas u HeopraHuyeckast XuMus : ydeOHuK 1y1s By30B / S. A. Vraii. - 4-e u3f.,

crep. - M.: Beiciias mikouna, 2004; 2002; 2000; 1997. - 528c. 9733


https://knastu.ru/students

8.3 MeTOHI/I‘IECKl/Ie YKa3aHUuA QJIA CTYACHTOB 110 OCBOCHHWIO JTUCHUIIJINHBI

1. 3akon skBuBaneHTOB: MeToauueckue ykazanus /Coct. B.B. Ca3onos. Komcomomnbck-Ha-
Amype: KoMcoMomnbsckuii-Ha-Amype roc. Texs. yu-T, 2002. — 8 c.

2. Komrnekcubie coequnenus: Meroanueckue yka3zanus /Coct. B.B. Tenenr. — Komcomonbck-
Ha-Amype: 'OYBIIO «KHAT'TY», 2003. -8 c.
3. CKOpOCTh XMMUYECKUX peakiuii. XUMHUYECKOE paBHOBECHUE.: METOJIMYECKHUE YKa3aHUs K Jia-

O6opaTopHoii paboTe 1o Kypcy «O0mas u Heopranudeckas xumusi» / coct. : H.Jl. Hazapenko. —
Komcomonsck-Ha-Amype: @®I'BOY BIIO «KHAI'TY», 2015. - 10 c.

4, Karanu3: MmeTognueckue yka3zaHus K J1abopatopHoii padote 1o Kypey «Oo1mas Xxumus /
coct. H.Jl. Hazapenko. — Komcomonbck-Ha-Amype : DI'BOY BIIO «KHAT'TY», 2015. -8 c.
5. PacTBopbI : MeTOIMUECKHE YKa3aHUs K BBIIOJHEHHIO JIAOOPATOPHOM PabOThI IO KypCy

«O6mas xumusi» / coct. H.JI. Hazapenko. — Komcomonbsck-ma-Amype: @PI'BOY BIIO «KHATTY »,
2015, 7 c.

6. ’KectkocTh Bosbl: MeToinuecKkue yKka3aHus K JabopaTopHOU paboTe 1o o0me XxumMun/
Coct. .. 3onotapes. — Komcomonsck-Ha-Amype: TOVYBIIO «KHAI'TY », 2004. - 7 c.
7. DNEeKTPOTUTHYECKAs TUCCOIMALINS: METOANYECKHE YKa3aHUs K JJabopaTopHOil paboTe 1o

Kypcy «O01mmas u Heopranuyeckas Xumus» / coct. : B.B. Tenem — Komcomonbsck-Ha-Amype:
®I'BOY BIIO «kKHAI'TY», 2015. -9 ¢c.

8. Iunponus coneit: Meroamueckue yka3anus /Coct. H.B. Pemuzosa, H.J[. Hazapenko. Kom-
comonbck-Ha-AMype: 'OYBIIO «KHAI'TY», 2008. — 17 c.
9. OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: METOAUYECKUE YKa3aHUS K BBIIIOJIHEHUIO J1a-

O6opatopHoii padoThl Mo Kypey «O6mmas xumus» / coct. M.W. 3onorapes, H./[. Hazapenko — Kowm-
comonbck-Ha-AMype : @I'BOY BIIO «KHAI'TY», 2015. - 10 c.

10. DneKkTpoxuMHuueckast Kopposus MetaiioB: Meroanueckue ykazanus / Coct. M.U. 3onora-
peB. - Komcomonbck-Ha-Amype: Komcomonbckuii-Ha-AMype rocyJapCTBEHHbIN TEXHUUYECKUM YHU-
BepcureT, 2008. - 12 c.

11. Onexrponu3: Meronuueckue ykazanus /Coct. .M. 3onorapes. — KomcoMobck-Ha-
Amype: 'TOYBIIO «KHAI'TY», 2003. - 10 c.
12. P — DJIEMEHTHI: METOIUYECKUE YKa3aHUs K BBIITOJTHEHHIO Ta00paTOPHOI paboThI 10 Kypey

«O61mas u Heopranunueckas xumus» / coct. T.A. KynukoBa. — Komcomoinbsck-Ha-Amype : PI'BOY
BIIO «KHAI'TY», 2016. — 10 c.

13. d — 3JIeMEHTBI: METOIMUYECKUE YKa3aHHsI K BBIMOIHEHHIO JIAOOPATOPHBIX PaboT 1Mo Kypcy
«O0mas n Heopranuyeckast xumusi» / coct. T.A. Kynukosa. — Komcomonbsck-Ha-Amype : ®I'BOY
BIIO «KHAI'TY», 2011. — 12 c.

14. Opranuyeckuie MoJMMepbl: METOINYECKUE YKa3aHUs K BBIIOJIHEHHUIO JIA0OPaTOPHBIX padboT
no Kypcy «O6mmas xumus» / coct. [.M. PemuzoB. — Komcomosnbck-Ha-Amype : ®T'BOY BITIO
«KHAI'TY», 2004. - 11 c.

VYkazaHnHsie METOMYECKHE MaTepHalbl TaKKe pa3MeIeHbl o azpecy:
https://knastu.ru/students/nu4HbIil KaOUHET.

8.4 CoBpemeHHbIe npodeccHoOHATbHbIE 0a3bl JAHHBIX U HH(OPMAIMOHHBbIE CIIPABOY-
Hbl€ CHCTEMbI, HCII0JIb3yeMble NIPU OCYILIECTBJICHHH 00pa30BaTEJbHOIO Npouecca
10 JMCHHUIIHHE

1. PedeparuBno-6ubmmorpaduueckue 6a3pl nanubix BUHUTU no ectecTBeHHBIM —Haykam
(http://lwww.viniti.ru/products/viniti-database) » "Xumus", "®usuka", "buonorus" u npyrue
2. WNudopmannonHo-nouckopass cucremMa @DenepanbHOro HMHCTUTYTa MPOMBIIUIEHHOW €O0-

creernoctu (http://new.fips.ru) » TlosHbIC TEKCTHI POCCUIHCKUX MATCHTOB U 3aSBOK

3. baza nannbix MINCRYST (http://database.iem.ac.ru/mincryst) » Kpucramiorpapuue-
CKHe JaHHble MUHepanoB HCTUTyTa 3KkciepuMeHTanbHON MuHepanoruu PAH

4. bank mamneix PAJIDH (http://www.chem.msu.su/rus/chinfo/raden/welcome.html) »
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Cognepxut nHGOPMAIUIO MO PAAUALIMOHHBIM U YHEPreTUYECKUM MapaMeTpaM JIBYXaTOMHBIX MOJie-
Ky

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

6. Alkalinity Calculator (or.water.usgs.gov/alk) » ba3za maHHBIX 110 HIETOYHOCTH ¥ METOIaM
ee ONpeIeICHHUS.

7. Biocatalysis-Biodegradation Database (eawag-bbd.ethz.ch) P basza manubix comepwur
UH(OPMAIIHIO TT0 MUKPOOMOTUYECKUM OMOKATATUTHYSCKUM PEAKIUSAM U criocobaM Ouoaerpagaum
KCEHOOUOTHKOB.

8. CAS Source Index (CASSI) Search Tool (cassi.cas.org/search.jsp) » pecypc, npeanasna-
YCHHBIN ISl YUEHBIX U OMOIMOTEYHBIX PAOOTHHKOB, KOTOPHIM HYXKHA JOCTOBEpHasi Onbmuorpadu-
yeckasi nH(GOpMalKs; TO3BOJISIET OMPEIEIUTh UM OITBEPAUTh Ha3BaHUs U a00peBUATYpHI KypHa-
JI0B, BKJIIOUEeHHBIX B yka3aTenu Chemical Abstracts Service (CAS) ¢ 1907 rona.

9. Chemical Data Access Tool (java.epa.gov) W unpopmarms o 370pOBbe U 0€30MacCHOCTH
npencraBiennas EPA mox kontponem Toxic Substances Control Act (TSCA), 4To0BI y3HATH
0oJIbIIIe 0 XUMUKATaX, KOTOPBIE MTPOU3BEACHBI WU UMnopTupoBansl B CILIA.

10.  ChemExper Chemical Directory (www.chemexper.com) P Karanor XuMHYECKHX BELICCTB
U MX MTOCTABILHUKOB.

11. ChemDB Web Interface Index (cdb.ics.uci.edu) » ChemDB npemiaraer OecriaTHbIi OH-
JaiiH MHCTpYMEeHTapuii o xumuu. TekyIas Bepcus coaep XUt 6oliee 4 MIIH OMUCAHUIM COeTUHEHUIN
u 6osiee 8 MITH ©30MEPOB.

12.  Chemical Search Engine (www.chemindustry.com) P ba3a maHabIX 110 apMaKoaoruye-
CKOM M OMOTEXHUYECKOH WHAYCTPHH, HAYYHOMY OOOPYHOBAaHHIO U T. J. MIMeeTcs KaTalor KHWT,
CIIPABOYHHKOB, KypHAJIOB U OIOJIJICTCHEH.

13.  Chemical Structure Lookup Service (cactus.nci.nih.gov) P «AnpecHas KHHra» Mo XUMH-
4ecKUM CTpyKTypam. O0beIUHIET HECKOIbKO 0a3 JaHHBIX [0 XUMUHU.

14.  ChemSpider (www.chemspider.com) & Pecypc OTKpbITOr0o AOCTYyIa, 00CCIICYNBAIOIIHIA
JOCTYN K MHJUTHOHAM OMHCAHMNA XUMHUYECKUX CTPYKTYp. IlonMck mpoBOAWTCS MO HECKOJBKUM Oa-
3am, B ToM uuciie PubMed u NCBI Entrez u ap.

15.  ChemSynthesis (www.chemsynthesis.com) P Basa maHHBIX XHMHYCCKHX BEIIECTB, CO-
JIEPKUT TaKkKe MHPOpPMAIMIO O METOJaM MX CHHTe3a M (PU3NYSCKUM CBOMCTBAM, TAaKUM Kak
MUIOTHOCTb, TOYKA TUIABIIEHUS, TOYKA KUTICHUS U T.1.

16.  Crystallography Open Database (www.crystallography.net/cod) P bBasa gaHHBIX Kpu-
CTAIJTMYECKUX CTPYKTYP OpPTaHUYECKUX, HEOPTaHMYECKHX, METAIJIO-OPraHUYECKUX COSAMHEHUN U
MHUHEPAJIOB, 32 UCKITFOUEHHEM OHOTIOJIMMEPOB.

17.  EarthChem (www.earthchem.org) » Caiit npemiaraet 10CTyn K T€OXHMHYECKOM, IETPO-
JIOTUYECKOU, TeOXpOHOJoTnYecKor nHdopmanuu, B ToMm uncie depe3 the EarthChem Library, the
EarthChem Portal(6a3p1 ganneix PetDB, SedDB, GEOROC, NavDat, USGS, and GANSEKI),
PetDB, NAVDAT, SedDB, and Geochron.

18. eMolecules (www.emolecules.com) P 6a3a qaHHBIX [0 KCCIIEAOBAHUSAM B 00JIaCTH Opra-
HUYECKON XUMUH.

19.  Jmol (jmol.sourceforge.net) P Bpaysep JAVA mis noucka M300pakeHUH XUMHYECKUX
cTpyKTYyp B hopmare 3D, B TOM uncie OMOMOJIeKYJ, KpUCTaUIoB U T. 1. [Ipemmaraercs Takxe aHu-
MUPOBaHHAs J€MOHCTPALIHS.

20.  NIST Chemistry WebBook (webbook.nist.gov) P CaiiT npeaocTasisieT J0CTYIl K JaHHBIM
no xumuu " ¢pusuke. Komnekunn nognepxxusatorcs [Iporpammoit NIST.

21.  Organic Chemistry Portal (www.organic-chemistry.org) » Ilopram miasi XHUMHKOB-
OpPTaHHKOB.

22.  Organic Chemistry Resources Worldwide (www.organicworldwide.net) » Ilopran npen-
JlaraeT aHHOTUPOBAHHBIN KAaTaJor CATOB MO0 OPraHUYeCKONH XUMHUU.

23.  PubChem Project (www.syntheticpages.org) » Ilowuck Oosiee 8 MJIH COEIMHEHHI TI0 pa3-
TUYHBIM KpuTepusM. Cailt noanepxkuBaercs HarmoHaabHBIM HEHTPOM MO OMOTEXHOIOTHSIM.

24.  Spectral Database for Organic Compounds, SDBS (sdbs.db.aist.go.jp/sdbs/cgi-
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bin/cre_index.cgi) » ba3a maHHBIX 10 CIICKTpaM OpPraHHYECKUX coeauHeHui. [loamepxkuBaeTcs
HanonaibHbIM HHCTUTYTOM II€PEIOBOM NMPOMBINUIEHHONW Hayku U TexHonoruu (National Institute
of Advanced Industrial Science and Technologies), Smonus.

25.  spectroscopyNOW.com (www.spectroscopynow.com) P becruiaTHblii OHIIAHH pecypc 1Mo
CHEKTPOCKOIUKM M CIEKTPOMETPUHU (DJIEKTPOHHBIC JKYPHAIBI 10 aTOMHOM 3MHCCHUH, JIA3€PHOH U
1asMeHHol cnekrpockonuu, MK cnektpockonuu, paMaHOBCKOM CIEKTPOCKOIUH U IIp. ).

26.  SPINUS-WEB (wwwz2.chemie.uni-erlangen.de/services/spinus/) » Coektpst u SIMP
XUMHUYECKHX C/IBUTOB, KOHCTAHThI B3aMMO/ICHCTBHS, U TOJHBIE CIIEKTPBI MOJICKYJISIPHBIX CTPYKTYP.
27.  SyntheticPages (www.syntheticpages.org) P Dto GecruiaTHas WHTEpaKTHBHas 0a3a JaH-
HBIX 110 XUMHUYECKOMY CHHTE3Y.

28.  TOXNET (toxnet.nlm.nih.gov/index.htm) P Ba3a naHHBIX O TOKCHUKOJOTUH, OMACHBIM
XUMHYECKHM COCTMHCHUSIM, COCTOSIHHIO OKPY)KAIOIIEH CPEIbl U 30POBBSI.

29.  DnexrponHo-6mbanoreynas cucrema ZNANIUM.COM. J[loroop EIT 44 Ne 003/10 36c
MK3 191272700076927030100100120016311000 ot 17 anpens 2019 r.

30.  DnextponHO-OmbOMMoTeuHas cuctema IPRbooks. Jlunensuonnsiii mporoBop Ne EIT44 Ne
001/9 na mnpenmocraBieHHE JOCTyHa K AJIEKTPOHHO-OMOnmoreuHoit cucrteme I[PRbooks WK3
191272700076927030100100090016311000 ot 27 mapta 2019r.

31. OnexTpoHHo-0nbnuoreunas cuctema eLIBRARY.RU. JloroBop Ne EIT 44 No 004/13 Ha
OKa3aHHe yCIIyT Jocrymna K 3JIEKTPOHHBIM HA3aHUSAM HK3
191272700076927030100100150016311000 ot 15 ampens 2019 r.

8.5 Ilepeyenb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHMKAUMOHHOI ceTn «WHTep-
HeT», He00X0IMMBIX /IJIs OCBOCHU S JUCHUIJIMHBI (MOLYJIs1)

1. Bukunenus http://ru.wikipedia.org

2. Xumuueckuii mopran http://www.xumuk.ru

3. EcrecTBeHHOHAay4HBIH 00pa30oBaTeNbHBIA MOPTAN [DIEKTPOHHBIA pecypc]. - Pexum mocryma:
http://en.edu.ru, cBo6OAHBIIA.

8.6 JlnueH3mOHHOE M CBOOOJHO PACHPOCTPaHsieMOe MPOrpaMMHOe olecnedeHue, MC-
M0JIb3yeMoOe MPH OCYIIEeCTBJIEHHH 00pa30BaTeJbHOr0 mpolecca Mo JAUCHUIIHHE

Tabmuua 7 — IlepedeHpb UCTIONB3yEeMOT0 IPOrPAMMHOT0 00eCIeueHHsI

Hanmenosanwue I10 PexBu3uThI / YCJIOBUA NCTIOJIb30BAHU S
Microsoft Imagine Premium JlnensnonssIii jorosop AD223 Ne008/65 ot 11.01.2019
OpenOffice CBOGOI{Ha}I JIMIICH3U:, YCJIOBHUA UCITIOJIB30BAHUS 110 CCHIIKE!:

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

9 OpraHu3anUMOHHO-NeJarornyeckue ycJoBHs

Opranusanus 00pa3oBaTEIbHOIO MPOLECCa PETIAMEHTHPYETCS YU€OHBIM IJIAHOM M PACIIH-
caHMeM Yy4yeOHBIX 3aHATHH. SI3bIk 00ydeHus (mpenogaBaHus) — pycckuil. [{ng Bcex BUIOB ayau-
TOPHBIX 3aHATUN aKaJIeMUYECKUI Yac yCTaHABIMBAETCS IPOAOHKUTEILHOCTBIO 45 MUHYT.

ITpu popmupoBanuM cBoeil MHIUBUAYATLHONH 00pa30BaTEIbHOM TPACKTOPUU 00yUaroIuics
MMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOMIMX JAUCHUUILUIMH U MPOodeCCHOHATBHBIX MOAYJEH, OCBO-
€HHBIX B IIPOLECCE NMPEIIIECTBYIOMET0 00yUeHUs, KOTOPbII 0CBOOOXKAAaeT 00yUaromerocs otT Heoo-
XOJMMOCTH X IIOBTOPHOT'O OCBOEHHS.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIN mpoIecc MpU MPErnoIaBaHuN Kypca OCHOBBIBAECTCS HAa WCIOJIB30BAHUU TPATUIIH-
OHHBIX, HHHOBAIIMOHHBIX 1 MH(POPMAIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUH. TpaauiinoHHbIe 00-
pa3oBaTeNbHBIE TEXHOJIOTUN MPECTABICHBI JICKITUSIMHA U CEMUHAPCKUMH (TIPAKTUYECKUMH ) 3aHSATH-
svu. THHOBallMOHHBIE 00pa30BaTEeIbHBIC TEXHOJIOTUH UCTIOIB3YIOTCS B BUJIE IMIMPOKOTO MPUMEHEe-
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HUS aKTHBHBIX M WHTEPAKTUBHBIX (OpPM MpoBeneHHs 3aHaTui. MHPOpMarmonHsie 00pa3oBaTelb-
HBIC TCXHOJIOTUU PCATIU3YIOTCA NIYTCM AKTUBHU3AlUU CaMOCTOSITCIILHOU paGOTbI CTYACHTOB B HH-
dbopmarmoHHON 00pa30BaTEeIbHON Cpejie.

9.2 3aHATHSA JEKIIUOHHOT0 TUIIA

JICKIMOHHBIN KypC MpearnoiaraeT CUCTEMAaTH3UPOBAHHOE M3JIOKCHHE OCHOBHBIX BOIPOCOB
y4eOHOro IJIaHa.

Ha mepBoii nekinuu JIGKTOp 00s3aH MPEAYIPEIUTh CTYJACHTOB, MPUMEHUTEIBHO K KaKOMY
6a3oBoMy yueOHUKY (yueOHMKaM, y4eOHBIM MOCOOHIM) OyIeT MpOYrTaH Kypc.

JleKIMOHHBIN KypC JOJKEH JaBaTh HAaMOOJBIINN 00beM MHPOpMAIMK B oOecrieunBaTh 00-
Jee NIy0OKOe MOHMMAaHHEe Y4eOHBIX BOIPOCOB IPH 3HAYMTEIBHO MEHBIIICH 3aTpaTe BPEMEHH, YeM
9TO TpeOyeTcsi OOIBIIMHCTBY CTYACHTOB HA CAMOCTOSITENILHOE U3YyUCHHE MaTepHara.

9.3 3aHsATHS CEMHUHAPCKOT0 THIIA

CemuHapCcKue 3aHATHS MPEICTABISAIOT COOOW METATH3AIMIO JIGKIMOHHOTO TEOPETHYECKOTO
Marepuaia, MPOBOJISATCS B LIENSIX 3aKPEIJICHHUS Kypca U OXBATHIBAIOT BCE OCHOBHBIE Pa3/ICIibl.

OcHoBHOH (GopMOIi IPOBEACHHUSI CEMUHAPOB SIBIISIETCS 00CYKICHHE Hanboee mpoOIeMHBIX
U CIIOKHBIX BOIIPOCOB TI0 OTACIHHBIM TEMaM, a TaKKe pa300p MPUMEPOB U CUTYAIH B ayJAUTOPHBIX
yCIIOBUSAX. B 00s3aHHOCTH MpernogaBaTelisi BXOIAT: OKa3aHUE METOIUYCCKONM IMOMOIIH M KOHCYIIb-
TUPOBAHKE CTYICHTOB [0 COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTh HA CEMUHAPCKUX 3aHITHSIX OIICHUBACTCS TIO CIICIYIOIIMM KPUTEPHSIM:

* OTBETHI Ha BOIPOCHI, ITPEJIaraeéMbIe MPEIo1aBaTelieM;

* y4acTHUE B TUCKYCCHSIX;

* BBIITOJIHEHUE MTPOSKTHBIX U MHBIX 331aHUH;

- aCCHUCTHPOBAHUE MPETOJIaBATEINIO B MPOBEJACHUN 3aHATHH.

OTBeT JOJDKEH OBITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJIHOCIOXHBIM, COJEPKATh
CCBUIKY HA MCTOYHHKH.

JIoKaibl ¥ OMIIOHUPOBAHUE JIOKJIAJIOB MPOBEPSIOT CTEICHDb BJIAJICHHUS TEOPSTUYCCKHM Ma-
TEPHAJIOM, a TAK)KE KOPPEKTHOCTh M CTPOTOCTh PACCYkKICHUU.

OreHMBaHUE 33/1aHUH, BBITOJHEHHBIX Ha CEMUHAPCKOM 3aHSITHU, BXOJUT B HAKOILJICHHYIO
OLICHKY.

9.4 CamocTosTebHAsA pa0doTa 00y4aIOLIUXCS 10 AUCHMILIHHE (MOYJII0)

CamocrosrenbHas padoTa CTyJEHTOB — 3TO IIPOLECC aKTUBHOIO, LI€JIEHANPABICHHOIO MIPH-
oOpeTeHMs CTYJIEHTOM HOBBIX 3HaHUI, yMEHUI 0e3 HEelOoCpPEeICTBEHHOIO y4acTHs IperoaaBaTels,
XapaKTEepU3YIOIIMICS MPpeIMETHOW HampaBiIeHHOCTHIO, 3P(PEKTUBHBIM KOHTPOJIEM M OLIEHKOHW pe-
3yJIbTAaTOB JAEATEIBHOCTH 00YYaromerocs.

[{enu camocTOSATENIbHON pabOTHI:

- CUCTEMAaTH3alus U 3aKPEIUICHHE IOJYYCHHBIX TEOPETHYECKUX 3HAHUW U IMPAKTHYECKHUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U paclIipeHre TeOPeTUYECKUX 3HAaHUM;

- (hopMHUpOBaHHE YMEHUH MCIIONb30BaTh HOPMATHBHYIO U CIIPAaBOYHYIO JOKYMEHTAIMIO,
CIELUAIIbHYIO JTUTEPATYPY;

* pa3BUTHE I103HABATENbHBIX CIHOCOOHOCTEH, aKTUBHOCTH CTYAEHTOB, OTBETCTBEHHOCTH U
OpraHU30BAHHOCTH;

- (hopMHpOBaHHNE CAMOCTOSATEIHHOCTH MBIIIUIEHUS, TBOPUECKONW MHUIIUATHBBI, CIOCOOHOCTEM
K CaMOpPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOPEAIIN3alluH;

* pPa3BUTHE UCCIIEIOBATEIbCKUX YMEHUN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas paboTa MOXKET OCYILECTBIIATHCS WHANBUIYAIBHO WM IPYIIAaMU CTYICH-
TOB B 3aBUCUMOCTH OT 1I€JIH, 00beMa, YPOBHS CIOKHOCTU, KOHKPETHON TEMATHUKH.

TexHOoOrHsI OpraHU3aIi CaMOCTOSTEILHON paboThI CTYJEHTOB BKIIIOYAET MCIIOJIB30BaHHE
MH(OPMALIMOHHBIX U MaTepUaIbHO-TEXHUUYECKUX PECYPCOB YHUBEPCUTETA.
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[Tepen BhIOTHEHHEM OOYYAOIIUMHUCS BHEAYTUTOPHOW CaAMOCTOSATEIILHON PabOThI Mperno-
JlaBaTeb MOXKET MPOBOJAUTH HHCTPYKTAXK MO BBIMOJHEHUIO 3a1aHUs. B HHCTPYKTaX BKIIIOUAETCA:

* LIeJIb U COJIepKAHUE 3a]IaHNs;

* CPOKH BBITIOJIHCHHS;

* OPUCHTUPOBOYHBINA 00bEM PaOOTHI;

- OCHOBHEBIE TpeOOBaHUs K pe3yJbTaTaM pabOoThl U KPUTEPUH OICHKHU;

* BO3MOXXHbIE TUIIMYHBIEC OIIUOKY IPU BBITIOTHEHHH.

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

KoHTponb pe3ynbTaToB BHEAYAUTOPHON CAMOCTOSTEILHOM pabOThl CTYACHTOB MOKET IpPO-
XOJIUTh B MUCHMEHHOH, YCTHON WJIM CMEIIaHHOHN (opMe.

CTyneHThbl TOJDKHBI HOIXOIUTh K CAMOCTOSITENIbHOM paboTe Kak K HauBakKHeHIieMy cpeni-
CTBY 3aKpEIUICHHS U PA3BUTHS TCOPETHUSCKUX 3HAHMIA, BBIPAOOTKE CIMHCTBA B3TJIS0OB HA OTAEIb-
HBIE BOIIPOCHI Kypca, IPUOOpPETEHUs ONpeAeIEHHBIX HABBIKOB M MCIOJIb30BaHUS MpodeccuoHab-
HOU JIUTEpaTypBl.

[TomereHus uisi CaMOCTOSITENIEHOM pabOThI 00YUaAIOIIUXCSI OCHAIIIEHBI KOMITBIOTEPHOU TeX-
HUKOH C BO3MOXHOCTBIO MOAKIIIOUEHUS K ceTn «VHTepHEeT» U 00ecredeHneM JTOCTyIa B AJICKTPOH-
HYI0 HH(QOPMAIIMOHHO-00pa30BaTENbHYIO CPEly OPraHU3alIUu.

9.5 MeToanueckne yka3aHusi Jist 00y4arUIUXCH MO0 OCBOCHU IO TUCHUTLIHHBI

[Tpu M3ydeHun TUCIUILIMHBI 00y4YaIOUIMMCS 1[e1ecO00pa3HO BBIMOIHATH CIEAYIONIINE PEKO-
MEH/IAINHU:

1. U3yueHnue yueOHOU AUCIUILTUHBI JOHKHO BECTHCHh CUCTEMATHUECKH.

2. Tlocie u3ydeHUs: KaKoro-amuodo paszzena 1o y4eOHUKY WM KOHCIIEKTHBIM MaTepuaiaM pe-
KOMEH]IyEeTCsl 110 MMaMSITH BOCHPOU3BECTH OCHOBHBIE TEPMUHBI, OIIPEIEICHNUS, IOHATUS pa3jiena.

3. Ocoboe BHUMaHUE CJIENYET YICIUTh BBHIOJTHEHUIO OTUYETOB MO MPAKTUYCCKUM 3aHITHSIM
Y MHIMBHUIYaJIbHBIM KOMITJIEKCHBIM 3a/IaHUSIM Ha CAMOCTOSATEIbHYIO paboTy.

4. Bcs TemaTHKa BOIPOCOB, U3yYaeMbIX CAMOCTOSITENILHO, 33/1a€TCS Ha JIEKIUAX Mpeno/iaBa-
TeneM. VM ke JaroTcs MCTOYHUKY (B MEPBYIO OYepelb BHOBL U3JJaHHBIE B IEPUOAMYECKON HAYUHON
auTeparype) s 6osee IeTAITbHOTO MOHUMAaHKS BOIPOCOB, 03BYYEHHBIX HA JICKIIUH.

[Tpu camocTosATENBHON POPAOOTKE Kypca 00yUarOUIHecsl TOIKHBI:

* MpOCMaTpUBATh OCHOBHBIE OMpe/IeICHUS U (haKThI;

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKIMOHHOM 3aHITHH MaTepHall U JOMOJIHUTH €0 C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAHHOM TEME JINTEpaTyphl;

* U3YYUTh PEKOMEHJOBAHHYIO JHUTEPATYPY, COCTABIATh TE3UCHI, AHHOTALMUU U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CaMOCTOSITEJIbHO BBIMIOJHATH 33/1aHUSI, aHAJIOTUYHBIE MPEJIaraéMbIM Ha 3aHITHUSX;

* MCIOJIb30BAaTh JJI CAaMOIIPOBEPKH MaTepHalibl (POH/A OLEHOYHBIX CPEJCTB.

10 Onucanne MaTepuaILHO-TEXHHYECKOro obecrieyeHusl, HeOOX0AUMOro JIsl  OCy-
LIeCTBJICHUS 00Pa30BaTEJBLHOIO MPOLEcca 10 AUCHHUIIMHE (MOLYJII0)

10.1 YueoHo-1200paTopHOE 000pyA0BaHHE
Tabmuna 8 — [lepeuens 00opyTOBaHUS JIAOOPATOPUHU

HanmenoBanue aynquropun

AymaTopus (;rabopaTtopun)

Hcnonezyemoe 00opynoBanue

431/1 JlaBoparopus ob1eit XuMun XUMHYECKas MOCyJa, XUMUYECKUE PEaKTHUBbBI, H3-
MEpUTENIbHBIE M HarpeBaTelbHble NPUOOPHI, KOM-
TUTEKT JIEMOHCTPAIIMOHHBIX TUIAKATOB.
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10.2 Texnnuyeckue v 3J1eKTPOHHbIE CPEACTBA 00yUYEeHUSs

[Tpu mpoBeneHUM 3aHATUI UCTIOIB3YETCA ayIUTOpHs, 000pYJOBaHHAsI TPOEKTOPOM (CTalu-
OHApHBIM WJIM MEPEHOCHBIM) JJIs1 0TOOpakeHus mpe3eHTauuid. Kpome Toro, mpu npoBeneHuu Jiek-
IUH ¥ MPAKTUYECKUX 3aHIATUNA HEO0OXOJUM KOMIBIOTEP C YCTAaHOBJICEHHBIM Ha HEM Opay3epoMm U
IIPOrPaMMHBIM 00€CIIEYEHUEM ISl IEMOHCTPALUH IIPE3EHTALUI.

Jns peanuzanuu IUCUMILIMHBI TOATOTOBIIEHBI CIEIYIOLIUE TPE3EHTALUN
OcHOBHbIE IOHATHS U 3aKOHBI XUMUH

Crpoenue BelecTna

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEAKIUI

PactBOpBI 1 Ipyrue qucnepcHble CUCTEMBI

DIIEKTPOXUMHUYECKUE MTPOLIECCHI

DNEeMEHTBI KAYECTBEHHOI'O ¥ KOJINYECTBEHHOI'O aHAJIN3a
BBICOKOMOIIEKYIIIPHBIE COETMHEHUS

NoakownE

11 Uuble cBegeHus

MeToauyeckue peKOMeHAAUHUHU 110 00Yy4YEeHHUI0 JIMI ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM
310POBbsI H MHBAJIH/I0B

OcBoeHME IUCHHIUIMHBI OOYYAIOIIUMHUCS C OTPAaHMYCHHBIMH BO3MOKHOCTSMHU 370POBBSI MOKET
OBITH OPraHU30BaHO KaK COBMECTHO C APYTMMHU OOYYaIOLIMMUCS, TaK M B OTAENbHBIX Tpymnmnax. [Ipeanona-
raroTcs CHEeLUAbHBIE YCIOBHS [UIA MOMYYEHUS 00pa30BaHUs OOYYAIOLIMMHUCS C OTPAHUYECHHBIMH BO3MOX-
HOCTSIMH 3JI0POBBSI.

IIpocheccopcko-ne1arornueckuii COCTaB 3HAKOMUTCS € MCHXOJIOTO-(pU3HOIOIHYECKUMU OCOOCHHO-
CTSIMU O0YYaIOIINXCSI MHBAJIUIOB H JIUL C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3/10POBbS, HHANBUAYATbHBIMH
nporpaMMamu peabunuranrdy nHBanuaoB (mpu Hanuuun). [Ipu HeoOXoANMOCTH OCYLIECTBISIETCS] JONOTHU-
TeNbHAs TOAJEpKKA MPENOIaBaHus THIOTOPAMH, IICUXOJIOTAMH, COUATBHBIME Pa0OTHUKAMH, POIIEAIIMMU
MOJrOTOBKY ACCHCTEHTAMH.

B cooTBeTcTBHE ¢ METOIMYECKHUMH peKoMeHaanusMu MunoOpaayku PO (yts. 8 ampens 2014 r. N
AK-44/05BH) B Kypce TpearnoaraeTcsi HCIoib30BaTh COUATLHO-aKTHBHBIC H Pe(ICKCUBHBIE METOABI 00Y-
YeHUSs], TEXHOJIOTUU COLMOKYJIBTYPHOH peabuiIuTaliy ¢ eTbl0 OKa3aHUs MOMOIIM B YCTaHOBICHHHU TOJTHO-
LEHHBIX MEKJIMYHOCTHBIX OTHOIICHUH C IPYTMMH CTYyIEHTaMH, CO3AaHUN KOM(OPTHOTO ICUXOIOTHYECKOTO
KJIMMaTa B CTyAeHueckol rpynme. [lonbop m pa3paboTka yueOHBIX MaTepHajiOB MPOU3BOAATCS C YUETOM
NPEZIOCTABIICHNs] MaTephalia B Pa3IniHbIX (opMax: ayJAuaibHOM, BU3yaIbHOW, C MCTIONB30BAaHHEM CIIEIH-
ANBHBIX TEXHUYECKUX CPEJICTB U MHPOPMAIIIOHHBIX CHCTEM.

OcBoenne mucuuiuinHbl tunamMu ¢ OB3 ocymiecTBisieTcs ¢ MCIOJIb30BAaHUEM CPEACTB O0YUECHUS
o0II1ero M CHenuaJIbHOr0 Ha3Ha4deHHs (IIePCOHAIBHOTO M KOJIJIEKTUBHOIO MCIIONB30BaHUs). MarepuaibHO-
TEXHUYECKOe o0ecreueHue MpeycMaTpuBaeT MPUCIIOCOOICHUE ayJUTOpHii K Hyxaam null ¢ OB3.

®dopma npoBeAeHHUs aTTECTALUK AJIS1 CTYACHTOB-UHBAJINIOB YCTAHABIMBAETCS C YUYETOM HHIUBHUIY-
aNbHBIX Hcuxogusnueckux ocodbenHocteid. s cryzentoB ¢ OB3 npenycmarpuBaeTrcs noctynHas ¢opma
NPEJIOCTABIICHNUS 33/IaHUI OIIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B [I€YAaTHON WJIM 3JIEKTPOHHOU (GopMe (ISl JIUI] ¢ HapyIIEHUSIMU ONOPHO-IBUTATENILHOTO arapa-
T2);

- B TIeYaTHOM (hopMme WM JIEKTPOHHON PopMe ¢ YBEIMYEHHBIM MPUPTOM H KOHTPACTHOCTHIO (ISt
JIMII C HAPYIICHUSIMU CITyXa, PEYH, 3PEHUS);

- METOJOM YTEHMS aCCUCTEHTOM 3a/IaHusI BCIYX (IS ML C HAPYIIEHUSIMH 3PEHHS).

CryneHTaM ¢ HHBIMAHOCTHIO YBEJIIMYHBACTCS BPEMS HA MOJITOTOBKY OTBETOB HAa KOHTPOJILHBIE BO-
npockl. [IJist TakKuX CTYAEHTOB NpeaycMaTpUBaeTCs JOCTYIHAs (hopMa MpeIoCTaBICHHS OTBETOB Ha 3aJaHusl,
a IMEHHO:

- MIICBMEHHO Ha Oymare Wix Ha0OpOM OTBETOB Ha KOMIIbIOTEpE (AJIs JIUI] C HAPYLICHHUSMH CIyXa,
peun);

- BBIOOPOM OTBETa M3 BO3MOXKHBIX BApHMAHTOB C HCIOJIB30BAaHMEM YCIYT acCHCTeHTa (U1 JIMIL C
HapyLIEeHUIMH OTIOPHO-ABUTaTEILHOTO anmapara);

* YCTHO (JIJIsl JIUII C HAPYIICHUSIMU 3PEHUSI, OTIOPHO-/IBUTATEIBHOTO alliapara).

[Tpy HEOOXOMUMOCTH sl OOYYAIONIMXCSI ¢ MHBAJIHIHOCTBIO TPOIIEAypa OIIEHUBAHUS PE3YJIbTATOB
00y4YeHHs1 MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIOB.

14



N

MNPUJITIOKEHMUE 1

BxoaHO# KOHTPOJIb
Kakoli BUJ1 ©MeeT BbIpaKEHUE CKOPOCTH MIPSIMOM peaKuu
C(1) + O2(1r) ©CO2(1)
Hanwucars ruaponu3 kapOoHaTa HaTpUsA, YKa3aTh PEAKLIHUIO CPEIbI.
Kakoii peakTiB 0OHapy>XMBaeT B paCTBOPE HAJIMYKUE HOHOB Fe*??

1) XKenrast KpoBsiHas COJIb;
2) KpacHas kpoBsiHast coJib;
3) JIUMETHIITIINOKCUM;
4) Ponanua 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). 4) [Co(H20)6]SO4
Kaxoe 13 mokpsITHii JKeje3a sSBIISETCS] aHOIHBIM B HEUTpaJIbHOU cpesie ?
1) CBHHIIOM 2) Xpomom 3) Huxkenem 4) [{uaKOM.

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

1) Tak Kak UMeeT caMyl0 HU3KYIO TeMIIepaTypy IUIABJICHHUS;

2) Tak kak UMeeT HauOOobIIYIO MIOTHOCTB;

3) Tak kak umeeT HanbosIee MOJIOKUTEIHLHOE 3HAYCHHE PIEKTPOAHOIO OTEHIINAA;

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

JlaGopaTropHbie padoThbI
IIpumepsl 3a1aHUi 1JI 3aLIUTHI

[To Teme «OKHUCIUTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIIUNY:
1) Yto Ha3pIBaeTCS CTETICHBIO OKUCICHUS ?
2) JaiiTe ompeneneHue AMEKTPOHHBIX U MOHHO—AJIEKTPOHHBIX YpaBHEHH. B dem mpeumyiiecTBo
MOHHO-DJIEKTPOHHBIX YpaBHEHUH mepes dJIEKTPOHHBIM ?
3) Uro Ha3bIBaeTCs OKHCIUTENIEM U BOCCTaHOBHUTENEM? MOryT JI aTOMBI B BBICIIEH CTEIIEHU OKHC-
JieHUs] OBITh BOCCTAHOBUTEISIMU, a B HU3IICH CTENEHU OKUCICHUS — OKuciuTensmu ? OTBET moj-
TBEPAUTE IPUMEPAMHU.
4) 3anuimuTe ypaBHEHUE AJI BHIUUCICHUS OKUCIMTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIMaNa. B ka-
KOM HampaBJICHUH IMOMAET peakilys, ecay MOTSHIIMAT OKUCIUTEN OOJbllle MOTeHIIMala BOCCTaHO-
BUTENS 7
5) [pouwnraiite mpaBuiIO 3NIEKTPOHHOrO Oananca. [lo kakoMy IpHUHLKITY TOAOUPAIOTCS OCHOBHBIE
kod(puimeHTs! ? CymHOCTh pacCcTaHOBKH KOA((UIIMEHTOB B OKHCIUTEIBHO-BOCCTAHOBUTEILHBIX
pPEaKIusAX METOIOM a) ANEKTPOHHOTrOo OanaHca; 6) HOHHO-AJIEKTPOHHBIM.
6) Pacckaxute o mporeccax OKUCICHHs U BoccTaHoBIeHUs. Kak Biusier pH pacTBopa Ha mporeccsr
OKHCJICHUS U BOCCTAaHOBJICHUS ?
7) Uto Ha3bIBaeTCsl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIM 3KBUBAJICHTOM (M, OKHCIUTEIS, M, BOC-
CTaHOBUTEJIS)?
8) PaccraBbTe KOA()(OUIIMEHTHI U YKAKUTE BOCCTAHOBUTEI U OKUCIIUTENh B YPABHCHHSIX (BapHUaHT)

ITo Teme «DyeKTpOXUMHUYECKasi KOPPO3HSI METATIOBY»
1) Uro Ha3biBaeTcs Kopposuei? UeM oTiIMyaeTcss XUMUUECKasi KOPPO3Usl METAJUIOB OT 3JIEKTPOXH-
MUYECKON?
2) Kakoit MeTas CIIy’)KUT aHOJZIOM M KaTOJIOM B rajlbBAaHUYECKOM 3JIEMEHTE, COCTaBJICHHOM U3 LM H-
Ka 1 HUKEJS B paCTBOPE AJIEKTPOJINTA?
3) OJIC anemeHTa, COCTaBICHHOTO M3 MEIHOTO U CBHHIIOBOTO AJIEKTPOJIOB, omymieHHbIX B 0,1 M
pacTBOpbl UX COOCTBEHHBIX cojel, paBHa 0,48 B. V3MeHutrcst i pa3HOCTh MOTEHIMAJIOB, €CIIH
B34Th 0,001 H pacTBOpBI? OTBET NOATBEPAUTE PACUETOM.
4) Kakas ranpBaHMyecKas Iapa BO3HHKAeT MpPU KOPPO3UHU YIIIEPOJUCTON CTaau B HEUTpabHOM
cpene? YKaxuTe MpoLecchl Ha KaToJIe U aHOZE, IPUHUMAsi BO BHUMAHUE, YTO YIJIEPOJNCTas CTAJIb -
CIJIaB KeJie3a C YIJIepoaoM Uit kKapougaom skernesa FesC.
5) CoctaBbTe cXeMy KOPPO3HMOHHOI'O pa3pylIeHUs aJIOMHHHMEBOTO CIUIaBa ¢ J0OABKOH MarHus B
KHUCJION W HEUTPaIbHOM cpeax.
6) D1eMeHT, aHOI0M KOTOPOTO SIBJISETCS IIMHK, B TEUEHHE JIBYX 4acoB AaBai Tok cuioi 0,8 A. Ka-
KO€ KOJINYECTBO LIMHKA IIPU 3TOM HU3PacX00BaIOCh?
7) ITouemy HEBO3MOXKHO U3MEPHUTH A0COTIOTHYIO BEIMYMHY 3JIEKTPOAHOT0 noteHnuana? Ilpusenu-
T€ CXEMY U3MEpPEHUs MOTEHIINaja C TOMOIIBIO AIEKTPOJIOB CPAaBHEHUS.
8) Kak 3aBUCHT CKOPOCTh 3JIEKTPOXUMHUECKOH KOPPO3UH OT CKOPOCTH AaHOJHBIX M KaTOJHBIX peakK-
u?
9) B xakux cpenax npeoOiagaet KHUCIOPOJHAs ACNOIsApU3alus, a B Kakux BogopoaHas? Kakas ne-
NOJIIpU3aLUsl XapaKTepHa g aTMOCc(epHO, TOUBEHHON U MOPCKOM KOppo3un?
10) ITouemy KOHCEepBHBIE OAHKHU JAETAIOT U3 JYXKEHOTO >Kejle3a, XOTs LIMHKOBAHHOE Kelle30 3alllH-
HIAaeT JIy4YIlle IPU MOBPEKICHUH MOKPHITHS?

[To Teme «3aKOH SKBUBAJIEHTOBY:
1) Yto Ha3bIBaeTCS SKBUBAJIIEHTOM?
2) Haiite onpezeneHue 3KBUBAJICHTHON MacChl.
3) Kak onpenensiercs SKBUBaJIEHTHas: Macca KMCIOThI, OCHOBAHHUSI, COJIN?
4) I'ne ucnomnp3yeTcst 3aKOH 3KBUBaJIEHTOB?
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5) MoseT a1 3JIeMeHT WM XUMUYECKOe COeIMHEeHNEe 001aaTh HECKOJIbKUMHU 3HAUEHUSIMU SKBUBa-
JICHTA, SKBUBAJICHTHOI MaccChl?

6) Onpenenurte YKBUBAJICHTHYIO MaccCy yIJiepoJia B COeIMHEHUH, coaepxkaiieM 75 % yriuepoaa u 25
% BomOpOAA.

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

[To Teme «CKOpPOCTh XUMUUYECKUX peaKLMil. XUMHUUECKOE PABHOBECHUE):
1) Yto Ha3pIBaeTCS CKOPOCTHIO XUMHUUECKOU peakuuu? E€ equHuIib.
2) YUro Ha3biBaeTcs sHepruei aktuBauu? EE BiusiHuE HA CKOPOCTh XUMUYECKOM peaKIuu.
3) Haiite GpopMyIuUpOBKY 3aKOHA JIEHCTBYIOIIMX MAacc ¥ IMPHUBEIUTE MAaTEMaTHYECKOE BbIPAKEHUE
3TOr0 3aKOHA: &) JUIsl TOMOTE€HHBIX CUCTEM; 0) /Ul FETEPOTrE€HHBIX CUCTEM.
4) OObsicCHUTE BIUSHUE KOHIICHTPAIMH U TEMIIEPATyphl HA CKOPOCTh XUMUYECKUX PEaKIUH.
5) Bo cKOIBKO pa3 U3MEHUTCSI CKOPOCTh HEOOPATUMOM peakiiy, €CIU KOHLEHTPAIIMIO HCXOTHBIX
BEIIECTB YBEIMYUTH B ISAThH pa3 (BapHaHT)
6) Uto Ha3piBaeTcs XMMHYECKUM paBHOBecueM? lIpuBenuTe HECKONIBKO MPUMEPOB XUMUYECKOTO
paBHOBECHS.
7) Paccuuraiite 3Haue€HNE KOHCTAHThI PABHOBECHS ISl CIEAYIOIIUX T'OMO- U T€TEPOr€HHBIX CUCTEM
(BapmaHT)
8) punmun Jle-1llatense.
9) Bo ckoibKO pa3 MU3MEHUTCS KOJIUYECTBO MPOJYKTA PEAKIUU MPU YBEIUYEHUH HABICHUS B CHU-
creme B 3 paza? (BapHaHT)
10) Kak HE0OX0aMMO U3MEHHUTh TEMIIEpaTypy U JaBIE€HUE, YTOObI CMECTUTh XUMUYECKOE PaBHOBE-
CHE B CTOPOHY MPOAYKTOB peakiuu? (BapuaHT)

ITo Teme «I'maponus conen»:
1) YUro noHMMaroT MO TUAPOIU30M COIEH?
2) Bee nu conu ipu pacTBOPEHUH B BOJIE MOJABEPraroTcs Tuipoian3y? OTBET NOSICHUTE.
3) Uro Takoe KOHCTaHTa BOJIbl, HOHHOE Mpou3BeicHHe Bobl? Kakue 3HaueHus: UMEIOT 3TU BEJINYH-
HBI?
4) Yro Taxoe pH, pOH?
5) Kakue BemiecTBa Ha3bIBaOTCSI MHIMKATOPAaMU, JJISl UYETO UX MCIIONB3YyI0T? UTO Ha3pIBaeTCs MH-
TEpBAJIOM Iepexo/ia MHAUKaTopa?
6) Berunciure koHnenTpaniio noHo H 1 OH™ (r-HoH/1T) U yKaKnTe PeakIuio cpesbl B pacTBOPax.
7) Hanumure ypaBHEeHHE peakiMM I'MIPOJIN3a COJIM B MOJICKYJISIPHOM U KpaTKoil HOHHOH (opme 1o
BCEM BO3MOKHBIM CTYNEHSIM. (BapHaHT)
8) [aiite onpenenenue crenenu ruaponusa. Kakue Gakropsl BIUAIOT Ha cTeNeHb ruipoinsa. O0b-
SICHUTE BJIMSTHUE KaX0T0 (haKkTopa.
9) Uro nokasbiBaeT KOHCTaHTa ruponn3a? Onpenenute KOHCTAaHTY THAPOIIM3a Ul colieil. (Bapu-
aHT)
10) Vkaxure hakTOpbl, KOTOPHIC BIUIIOT HA CMEIICHUE THPOIUTHISCKOTO paBHOBecHs. B kaKkyro
CTOPOHY CMECTUTCS THJIPOJIUTHUECKOE paBHOBECHUE MU J100aBIEHNN COOTBETCTBYIOILErO peareHTa?
OtBet nosicHuTE. (BapuaHT)
11) Hanumure B MONEKYISIPHON U MOJIEKYJISPHO-UOHHOM (popMe YpaBHEHUS peaKlMii, TPOTEKato-
IIMX NIPH CMEIINBAHUM JIBYX COJIEH (BapHaHT).
12) T'uaponu3 B IPOMBIIIIEHHBIX MPOIECCaX U B )KHBOM OpPTraHU3Me.

1o Teme «OnekTponus»
1) Yto Ha3bIBaeTCs SNEKTPOIUZOM?
2) B kaxoii mocie0BaTeIbHOCTH UAYT MPOLECCH] HA KAaTOAE U aHoEe?
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3) Haiite popmynupoBky 3akona Papajes. Ckoabko cepedpa BBIICIUTCS MPU MPOITYCKAHUH TOKa
cuioit 4 A B Tedenue 2 4 5 muH 50 ¢ yepes pactBop conu cepedpa?

4) [IpuBeauTe mpruMep BTOPUYHBIX MPOLIECCOB MPHU AIIEKTPOIIU3E.

5) Uto Ha3bIBAa€TCS BHIXOJOM IO TOKY ?

[To Teme «PacTBOpBI. DAEKTPOIUTUYECKAS TUCCOLIUALIUS
1) Yto Takoe AJIeKTPOTUTHIECKAS TUCCOIHAINs?
2) B yem cyIIHOCTb 3J€KTPOIUTHYECKOM AUCCOLalun?
3) Kakue BemecTBa Ha3bIBaIOTCS AICKTPOJIUTAMU?
4) Yem oTnnyaroTcs ciadble 3JIEKTPOIUTHI OT CUIIbHBIX?
5) Kak koam4ecTBEeHHO XapaKTepU3yeTCsl MPOLIECC SIEKTPOJIUTUUECKON TUCCOIMAIUU C1adoro u
CUJIBHOTO JIEKTPOIUTOB?
6) Kakast quccornmaius Ha3bIBa€TCs CTYIIEHYATOMN?
7) Kakue hakTopbl BIUSIOT HA MIPOILIECC AICKTPOJUTHUSCKON TUCCOITHAITAHN ?
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HPUJIIOKEHUE 3

IIpakTH4eckune 3agaHust

HpnMep MPaAKTUYIECKOI'0o 3alaHUHA 110 TEME: «CTpoe}me aTOMOB. Hepnozlnqecmm 3aKO0H. Hepnolm-
YyeCckaf cucremMa 3JIEMEHTOB»

Bapuanr 1.

Kenezo (Ne 26) oOpa3yeT HECKOJBKO OKCHJIOB, KOTOPBIC MPOSIBISIOT PAa3IUYHBIA XUMHUYCCKUN
xapakTep. YKa3aTb OKCHI, 00J1a1atolii aM(pOTEPHBIMHA CBOMCTBAMHU:

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

o a2 b
VKa3aTh COeJMHEHHE, B COCTAB KOTOPOTO BXOJHWT aHHOHBI ¢ KOH(HIypanuei 25° 2p° ¥ KaTHOHBI C
o 140 20
KoHpurypanueit 4d° 5S°:

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

Kaxkoe u3 onpeneneHuii COOTBETCTBYET IPABUIIBHOMY JUIS IOHATHUS «3HEPIUsl HOHU3ALUN:

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

OHeprus, He00X0AUMasl U OTPbIBA IIEKTPOHA OT HEBO30YXKJIEHHOTO aToMa.

OHeprusi, KOTOPYIO HEOOXOIUMO 3aTpaTUTh, 4YTOOBI CJlieJlaTh AKTUBHBIMH BCE MOJIEKYJIbI,
coJlepKalIuecs B MOJIE JaHHOTO BELIECTBA.

OHeprusi, KOTopas BbIAEISETCS WIN MOTJIOUIAeTcsl IpU 00pa30BaHUM MOJIS CI0XKHOTO BELIECTBA U3
IIPOCTBHIX.

Kakoii u3 271eMeHTOB 00J1aJaeT JTyYIIMMH BOCCTAHOBHTEILHBIMHA CBOHCTBAMH:

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 Kakwue 3J1eMEHTbI OTHOCATCA K S- 3JIeMEeHTaM? DJIEMEHTBI € 3aII0JTHEHUEM:

1) S-TIOJTypOBHS 2) P-TIOAYPOBHS

3) d-moxypoBHs 4) f-momypoBHs

5 Kakwue snementsl otHOCsTCS K f- 3emenTam?

1) JlanTanouas!

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-3JIeMeHTaM?

1)

2)

3)

8 Kakas 13 3JeKTPOHHBIX (POPMYI COOTBETCTBYET 0003HaueHuo Ti (22)?

1)

2)

3)

9 Ilo snexTpoHHOIl (QopMmyle 3jeMeHTa OTIpeNIeNIUTe MaKCUMaJbHYIO IOJOXHUTEIbHYIO CTENEHb
OKHCIICHHSI, KOTOPYIO OH MOXKET TPOSIBIISATh B COSTMHEHUSX :

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

10 YUem oTanyaroTcst 31eMeHTbl—1300aphl?

1) KonmgecTBOM MpOTOHOB

2) KonnyectBom HEHTpOHOB

3) ATOMHOI Maccoit

11 Onpeaenuth KOJIMYECTBO MPOTOHOB B SIAPE aToma :

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

KOHTPOJIBHAS PABOTA
Bapuant

1. OnpenenuTe KOJIMYECTBO BEIIECTBA SKBUBAJICHTA M MOJISIPHYIO MacCy 3KBUBAJICHTOB (oC-
dopa, kucioposa u 6poma B coenuaenusix PHs, H,O, HBr.

2. HanumuTe 37eKTpOHHBIE (OPMYIBI aTOMOB 3JIEMEHTOB C MOPSIKOBBIMH HOMEpamu 9 u
28. IlokaxkuTe pacnpenesieHUue 3JEMEHTOB 3THUX aTOMOB IO KBAHTOBBIM sueiikam. K kakomy
3JICKTPOHHOMY CEMEHCTBY OTHOCHUTCS KaX bl U3 3TUX DJIIEMEHTOB?

3. HUcxoast U3 NOJIOKEHUS] TepMaHUsA M TEXHEUMs B MEPUOJUYECKON CUCTEME, COCTaBbTe
(dopMynbl MeTa- U OPTOrepPMAHHMEBON KHUCIOT, M OKCHAA TEXHEIHs, OTBEYAIOIIHNE WX BBICIICH
CTereHu oKucieHus. M300paszute GopMyibsl STHUX COeTMHEHHA TpadUecKu.

4. BBIYHCIIUTE KOJHMYECTBO TEILIOTHI, KOTOPOE BBIACIUTCS MpHU BOCCTaHOBIeHHH Fe;0O3; me-
TaJNTMYECKUM allFOMUHUEM, eclii Obu1o monydyeHo 335,1 r xkenesa.

5. Beruucinre ﬂﬁg gg CICYIOLINX PEAKIIHIA:

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

0)PbO,) + 2Zn() = P + 2Zn0Ok

MOsKHO 11 TIOJTY4uTh (TOP 1O peakimu (a) U BocctaHoBUTh PhO; riuHKOM 110 peakimu (0).
6. OKHUCIIEHHE CePhI U €€ TUOKCUIA TPOTEKACT M0 YPAaBHCHUSIM:

a) Sy + O2 = SOy,

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

Kak u3MeHUTCs CKOPOCTh 3TUX pEeaKIHii, ecii 00BbEeMbI KaXk10i U3 CUCTEM YMEHBIIUTH B Ye-
ThIpe pa3a?

7. BbruncnuTe MOJSPHYIO KOHLUEHTPALMIO U MOJISIPHYIO KOHIIEHTpaluio skBuBasieHTa 20%-

HOTO PacTBOpa XJIOPHUAA KAJIBIHS TUIOTHOCTBIO 1,178 r/em’.

8. CocTaBbTe MOHHO-MOJIEKYJISIPHOE U MOJIEKYJISIPHOE YPaBHEHUS TMIPOJIN3a, IPOUCXOIIIE-
ro nipu cmemuBanuu pactBopoB KyS u CrCls. Kaxxnas u3 B3ThIX cosiell THApoIU3yeTcs Heoopa-
THUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX OCHOBAHUS U KUCIIOTHI.

9. PeaKHI/II/I BBIPAXKAKOTCA CXEMaMU:
P+HIO; + H;0 = HgPO, + HI
H,S + Cl, + H,0 = H,S0O, + HCI

CocraBbTe 3JEKTpOHHBIE ypaBHEHHUs. PacctaBbTe KOO(PUIMEHTH B YpaBHEHUAX PEAKIIMMA.
Jlns ka 101 peakliuy yKa)XHUTe, KaKoe BEIECTBO SIBIISIETCS OKUCIUTENEM, Kakoe — BOCCTAaHOBH-
TeJIEM; KaKO€ BEIIECTBO OKUCIIAETCS, KAKOE — BOCCTAHABJIMBAETCSI.



10 yBeHHqHTCH, YMCHBIIUTCA WUJIA OCTAHCTCH 663 U3MCHCHHUS Macca L[I/IHKOBOI\/'I IIJIaCTUHKHN
py B3aMMOIEHCTBHH ee ¢ pacTBopamu: a) CuSQOy; 6) MgSOy; B) Pb(NO3),? ITouemy? CocTaBb-
TE DIICKTPOHHBIE M MOJICKYJISIPHBIC YPABHEHHUS COOTBETCTBYIOIIMX PEAKIIHH.

11. CoctaBbTe CXEMY raJIbBaHHMYCCKOI'0 3JIEMEHTA, B OCHOBE KOTOPOI'O JIC)KUT pCaKIus, IIpo-
TEKaromas 1o ypaBHCHHUIO

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

Hanummre 310eKTPOHHbIE YPaBHEHHS aHOJHOTO M KAaTOMHOTO mpoieccoB. Berancnnte DJIC
s1oro snemenra, ecian [Ni%*] = 0,01 mous/n, [Pb?*] = 0,0001 mons/1. OtBer: 0,064 B.

12. Kakue comu 00ycnaBIMBAIOT KECTKOCTh MPUPOAHON Boabl? Kakyio jKeCTKOCTh BOJBI
Ha3bIBAIOT KapOOHATHOM, HekapOoHaTHONW? Kak MOXXHO yCTpaHUTh KapOOHATHYIO, HEKapOOHAT-
HYIO JKeCTKOCTh? Hanuimre ypaBHEHHS COOTBETCTBYIOIIMX PEAKIIHIA.

13. TTonmumepoM KakOro HEMpPEIeNbHOTO YIJIEBOAOPOAA SIBISETCS HATYPalbHBIN Kaydyk?
Hanummure ctpykTypHyto hopmMyity 3Toro yriaeBojaopojaa. Kak Ha3pIBalOT mpoiiecc mpeBpatieHus
Kaydyka B pe3uHy? UeM Mo CTPOEHHUIO U CBOMCTBAM Pa3IMyaloTCs KaydyK U pe3uHa?

14 BoccranoBnenne OJHOT'O U3 OKCHU OB KEJIC3a UACT I1O0 CXEME:
Fes0u(x) + Si(k) — Fe(x) + SiOa(x).

Bo3moskeHn mm 3ToT IMpOoLCCC IMpu CTaHAAPTHBIX yCJIOBI/IﬂX? OrtBer IMOATBCPAUTH paCYCTOM.

Bemectso A Hozgg, kJ>K/MOJIb 80298, JI>x/MoI1b
Fe30a -1117,7 151,46
S - 18,82
FE(K) - 27
SiOy -859,4 40
1) -601,1; 2)712,8; 3)-599,73; 4) -7772,8.

15. Ilpu cmemmBanuu 2 MoJib BelecTBa A ¢ 2 MoJib BellecTBa B B HeKoTOpoM o0bemMe K Mo-

. —>
MEHTY HacTyIJICHUs paBHOBecus B oOpatumoil cucreme 2A + 2B <+— 4] obpazoBanoch 1,6
Mouib BenlecTsa /. Uemy paBHa KoHcTaHTa paBHOBeCH? OTBET MOATBEPAUTH PACUETOM.

1)0,316; 2)3,16; 3)2,03; 4)1,25.

16. Umeetcss I'D Sn 107 r-mon/n Sn*? // [H+] = 107 r-non/n /Hy, Pt
quy paBHA BEJIMYHNHA 9):[(: TaKOFC[ BHeMeHTa? OTBeT MNOATBCPAUTH PACUCTOM.

1)0,1105B;  2)0,169B;  3)0,405B;  4)0,287B.
17. Yka3atb npaBUIIbHBIN OTBET AJIS MIPOLIECCOB Ha 3JeKTpojax npu padore I'D u3 Ne 16
1)  SnA(-):Sn"2-2 e _ st
Pt, H, K (+) : 2H,0 +2 e H, + 20H
2) SnA(-):SnO-zé — Sn*2
Pt,HzK(+):2H++2é — H;
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3) PtH;A(-):2H,0-4€ — O, +4H"
SnK(+):Sn"*+2€ — Sn
4) Pt HbA(-):2H" +2€ — H;
SnK(+):Sn-2€ — Sn*
18. [Touemy aTMocdepHasi KOppO3us ABISETCS IIECKTPOXUMHUECKON KOPPO3He MeTaioB?
1) Tak kak MeTa/u1 KOHTaKTHpYeT ¢ napamu H,O Bo31yxa;
2) Tak KaK MeTaul KOHTAKTUPYET C KHCIOPOIOM BO3yXa;
3) Tak Kak MeTa1 KOHTAKTHPYET C AIEKTPOJUTOM 00Pa30BAHHBIM MIPHU B3aUMOJICHCTBUU
YIJIEKUCIIOTO Ta3a C BJIArou;

4) Tak KaKk MeTaJUT KOHTAaKTHPYET C OKUCIUTEIIEM U JIEKTPOIIUTOM.

19. Uznenue u3 Ti ¢ 3aKienKOd U3 MAaCCUBHUPOBAHHOM CTaM, HAXOJHUTCS B MOPCKOM BOJIE.
+ + v
Eqi 2/Ti =+0,10B; Er. 2/,:9 = +0,17B. Yka3arb nNpaBWIbHBIN OTBET JIEKTPOIHBIX MPOIIECCOB.

1) TiA(-):Ti—>Ti+2+2é
FeK(+):02+4é + 2H,0 — 40H

2) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é—>H2

3) FeA(-):Fe—»Fe+2+2é
TiK(+):Oz+4(_3 + 2H,0 — 40H

4) FeA(-):Fe—>Fe+2+2é
TiK(+):2H++2é — H,

20. N3nenue u3 Ti ¢ 3aKJIENKOH W3 MACCHBUPOBAHHOW cTaiM, Haxomutcs B pactBope LICl.
2 _ +2 o
Eti “mi =-1,63B; Ere “/re = -0,35B. Yka3aTh npaBHIBHBIA OTBET JICKTPOIHBIX IPOIIECCOB.

1) TiA(-):Ti—»Ti+2+2é
FeK(+):2H++2é—>H2

2) TiA(-):Ti—»Ti+2+2é
FeK(+):02+4é + 2H,0 — 40H

3) FeA(-):Fe—»Fe+2+2é
TiK(+):2H++2é — H,

4) FeA(-):Fe—»Fe+2+2é

TiK(+):0,+4 € +2H,0 — 40H
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21. B xakoii cpe/ie BHITOIHEE HCIIOJIb30BaTh KOHTAKT Fe/Ti

1) B mopckoii, Tak kak D/IC MeHbIIIe.

2) B pactBope LiCl, tak kak D/IC meHblie.

3) B mopckoii, Tak kak DJ]C umeer Oobliice 3HaYEHHUE.

4) B pactope LICl, tak kax D/IC nmeet Oosbliiee 3HAYCHUE.
OTBeT NOATBEPAMUTE PEIICHUEM.

22. PacctaBuTh KOA(DPHUITMEHTHI METOIOM JIEKTPOHHOTO OajlaHca:
K>Cr,07 + HCI — KCI + CrCl; + Cl, + H,0.
VYkazatb cymmapHoe 3HaueHue KoddduiuenTa s paBoil yacTH:

1) 84 2) 15 3 14; 4 42

OtBeT IMOATBCPAUTDL PCUHICHUCM.
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