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1. IEJIM ¥ 3AJIAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JISA)

1.1. Heabio (uenAMH) OCBOEHHS IHCUMILUIMHBI «XUMHUS» ABIsSETCS (popMUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PELIEHUHU MPAKTHUUYECKHUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIaCTH HAY4HO-
UCCIIEI0BATEIbCKON, POU3BOJCTBEHHO-TEXHOJIOTHYECKON U IPOEKTHOM JEesITEIbHOCTH.

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

- TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAaHUIO IMOJYYEHHBIX MPU HU3YUYCHUH TUCHUTLIUHBI
«XUMHS» 3HAHWM, YMEHUUN, HABBIKOB M KOMIETCHIMH MpU H3YyYEHHH OOIICHAYYHBIX H
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

-(popMupoBaHue HaBBIKOB padOThl B XMMUYECKOU J1aOOpaTOpHUH, MPOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

— 'OTOBHOCTb CTYACHTOB K OpraHU3aluU CaMOCTOSITEILHOMN ACATCIIbHOCTU AJIA pCIICHUS
IIOCTABJICHHBIX 3aJa4,

~ TOTOBHOCTb CTY/EHTOB K IOJb30BaHHUIO MH(POPMALMOHHBIMU cHcTeMaMu (ydeOHas,
Hay4Has JJUTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YueOHas AucHUILIMHA (MOAYJIb) «XMMHSD) BKJIOYeHA B 00s3aTEIbHBIN MepeYeHb
JUCITUIUIMH  00s3aTebHOM YacTh 00pa30oBaTEeNIbHOM MpOrpaMMbl BHE 3aBUCHMOCTH OT €€
HarpaBjaeHHOCTH (mpoduiis). JucuuiuimHa peanuszyercs B COOTBETCTBHHM C TpPeOOBaHUSMHU
OI'OC, OI1 BO u YII no gaHHOMY HarpaBi€HUIO MOJArOTOBKH.

JlucuumiuHa OCHOBBIBA€TCS Ha 0a30BBIX 3HAHUAX, MOJIYYCHHBIMU CTYIACHTAMH TPU
W3YYECHUU XUMUH, QU3UKA U MaTEMaTHKU B Kypce CpefHel mKoibl. J[J1s yCBOCHUS TUCIIUTUTMHBI
CTYJEHT JIOJDKEH BJIa/IeTh XUMHUYECKONH TEPMHUHOJIOTHEH; TOHUMATh CMBICT XUMUYECKUX (PopMyI
U CUMBOJIOB, MHJEKCOB M KOI(P(MUIMEHTOB B XUMHUYECKMX YPABHEHHSX pEaKIMil; UMETh
MpEACTaBICHUST 00 OCHOBHBIX KJIacCaX HEOPTraHWYECKUX COCIUHEHHM; TOHMMATh Pa3jinyuve
MEXIYy XUMUYECKUMH U (PU3NYECKUMH SBICHUSIMU, HMETh TMpeJCTaBjIeHHE 00 aTOMHO-
MOJIEKYJIIPHOM YUYE€HUH; UMETh HABBIKW PEIICHHS MPOCTEHIITNX PACUSTHBIX 3a]1a4.

HucuunnmHa  «XuMUsS»  SBISETCS  OCHOBOIOJIATAIOIIEd il M3YYEeHHs  psja
OOIIeHAYYHBIX U CTIEUATBHBIX AUCIUILIINH, CBSI3aHHBIX C XUMHEH: « IKOIOTHsI», «be3onacHoCTh
KH3HEIACITSILHOCTHY, «DuznuecKue OCHOBBI ANEKTPOTEXHUKN, «TBepaorenbHas
ANEKTPOHMKaA», «HaHO31MeKTpoHUKa», TJe MCHOJB3YIOTCS YMEHHUS W HaBbIKU, MOJIyYECHHbIE
CTYJICHTaMH TIPU U3YYCHUU XUMHUU. «XUMHUS» SIBISETCS OCHOBOW M3YyYEHHUS ATUX JUCIHIUINH,
TaK Kak (OpMHUPYET KOMIETEHIINIO CTYACHTOB B 00JIACTH CTPOEHHUS BemiecTBa. B kypce xumuu
3aKJIa/IBIBAIOTCSI OCHOBBI TOHUMAHUS CYIITHOCTH M TIPUYHH MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB,
YTO B JAJBHEHIIEM HCIOJIb3yeTCS MPU U3YYCHUHU CHEIUATBHBIX JUCIUIUIMH W BBITOJTHECHUH
BKP.

OCOOEHHOCThIO AMCUUILUINHBL SIBISIETCS TPOBEACHHE Ja0OpaTopHBIX paboT. ITO
MO3BOJIIET MPHOOPECTH CTYJACHTaM YMEHUsSl paboTaTh ¢ XUMHYECKHUMH peareHTaMu, MoCcynoi u
npubopaMu, OCYIIECTBIATh XUMHUYECKUN HKCIEPUMEHT W TPOBOJUTH TEPBUYHBIC HAYYHBIE
uccienoBanus. B maGoparopHble paboOThl BBEIEHBI DIIEMEHTHI, MOBBIIIAIOIINE WHTEPEC
CTYJICHTOB M WX TI03HABATEJIbHYIO aKTHBHOCTH. a) CAMOCTOATEIBHBIN MOAOOP PEaKTHUBOB IS
NpOBEJCHUSI TOW WIM HWHOM peakuuu; O0) OOBSCHEHHE MPOTEKaHHWE OJHOM pEeaKkUUH U
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HEBO3MOKHOCTh TPOTEKaHUE APYTOM, Ha TIEPBBIM B3I TIOI00OHOM, pEakluK, B) IMPEACKa3aHHE
NPAaKTUYECKOT0 3HAUEHUsI TOM WM MHOW PEeaKLnu, COMPOBOXKAAIOMIEHCsS HEOOBIYHBIM 3 (HeKToM,

U T.O.
PaGouas mnporpamma JUCHUILIMHBL « XuMU» AJI1 UHBAJIMJOB U JIMIL ¢ OTPaHUYCHHBIMHA

BO3MOXHOCTSIMH  370pPOBBbSl  pa3padaThIBaeTCsl HWHAWBUAYAJIBHO C YYE€TOM OCOOCHHOCTEH
HNCUXO(U3UUECKOr0 pa3BUTHS, UHIUBUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSIHUS 3/10POBbSI TAKHX

oOyJaronuxcs.

3. KOMIIETEHIIAM OBYYAIOIIETOCS, POPMHAPYEMBIE B PE3VJILTATE
OCBOEHHUS JUCIHUATITAHBI (MOIYJIST)

[Tpouecc u3yueHus: AMCUUILIINHBI (MOIYJIs) « XUMUS» HAIIPaBJICH Ha!
- (¢hopMHUpOBaHUE TEMEHTOB CIISAYIOMUX KoMmeTeHwii B coorBerctBuu ¢ OIIOIT BO no
HaIpaBJICHUIO MOATOTOBKH (criennaibHOCTH) 11.03.04 «DneKTpoHHKA U HAHODJICKTPOHUKAY.

a) obmenpodeccuonansubix (OITK): OIIK-1.

Tabnuya 1 - @opmuposanue KOMnemeHyUil OUCYUNIUHAMU IJIA CTYIEHTOB OYHOT'0
o0yueHust

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOoMnemenyuio
COBMECHHO
OIIK-1 1 2 3 4 5 6 7 8
Xumus (b1.B.7) +
Martemaruka (b1.B.5) + + + +
®usuka (b1.5.6.) + + +

Du3nYeCKUE OCHOBBI +
anextponuku (b1.5.13)
CXeMOTeXHHKA +
(b1.5.14)
Brimonaenne u

MOArOTOBKA K 3aIUTE, +
sanura BKP (B3./1.1)

Cemecmput, hopmuposanus KomnemeHyuil OUCYUNIUHAMU

Taoénuya 1 - @opmuposanue KomMnemeHyUil OUCYUNTUHAMU JIA CTYI€HTOB 3204YHOT0
o0yueHust

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOMNnemenyuio
COBMECHMHO

OIIK-1 1 2 3 4 5 6 7 8
Xumus (b1.B.7) +
Maremaruka (b1.5.5) + + + +
Ouznka (b1.5.6.) + + +

Ou3HYECKUEC OCHOBBI +
anekrponuku (b1.5.13)

Cemecmpyl, popmuposanusn KomnemeHyuil OUCYUNIUHaAMU




Haumenosanue
OUCUUNTIUH,
dopmupyrowux Cemecmpul, hopmuposanus KomnemeHyuil OUCYURTUHAMU
KoMnemenuuio
CO6MECHHO

OIIK-1 1 2 3 4 5 6 7

CxeMOTeXHHKa
(b1.b.14)

BrinmosHenue u
MOJATrOTOBKA K 3alluTe,
3ammta BKP (B3./1.1)




IHEPEYEHD IIVNTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JIUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2 - Ilepeuens naanupyemuix pe3yibmanmoe 00yueHus no OUCYUNIUHE, COOMHECEHHBIX C NIAHUPYEMbIMU PE3YIbIMAMAMU 0C80CHUA

KO}I - KO)I U HAUMCHOBAHMU( OHEHO‘{HLIQ cpeacrea
HHINKATOPA .
HanMeHOBaHUe TOCTHIACHHSI ILnanupyemble pe3y/ibTaThbl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyToUHOM
KOMIIETCHIINHN KOHTPOJIA arTrecranmmu
KOMIICTCHIIMU
OIIK-1. Cocoben 3HATD: YMETb: BJIAJETh:
HCHOITE30BATH — OCHOBHBIE TIOHATHSA | — HPUMEHATH XMMHUUYECKHE — XHMHYECKUMH
TIOJIOKCHHUA, 3aKOHBI u (QyHIAMEHTaJIbHBIC 3aKOHBI JIUIs1 KOHKPETHBIX IIOHSATUSIMHU U
U METOJBI 3aKOHBI XUMHH; 00BEKTOB; :
; TEXHOJIOTUSIMU; ~ KoHTpobHEIEe
€CTECTBEHHBIX HAYK _ _ .
Y MATEMATHKHA [s TCOPETUYECCKUEC OCYIICCTBJIATH - I/IH(bOpMaLII/IeI/I o BOHPOCLI K
——— OCHOBBI OOIIHNX 3aKOHOB nabopaTopHBIi HA3HAYCHNM U 00TACTH | oTyeTaM Ho
XAMHYECKIX KCIIEPUMEHT TIPH
y HOIIK-1.1.Ilpumensiem ec IKCIICPUMEHT TP NIPUMEHEHUS OCHOBHBIX | 1a60PaTOPHBIM
HMHXEHEPHOM MPOIIECCOB; HCCIIEIOBAHNH KOHKPETHOTO HMIUCCKIX 6
NeSTENEHOCTH 3aKOHbl €CMECMBEHHbIX 0BbeKTa: 0 paboram
HayK 07151 ONUCanus ~ METOZBI U CIIOCOOBI COCINHECHU - 3ajanns K
pabomui 06vexmos Oy IEHHsT — BBINOJHATH PACUETHI U
XHMITIECKIX 06paBOTKy — HaBBIKAMU MMUCHbMEHHBIM
COCIMHECHHIN.. OKCIIEPUMEHTAIBHBIX BBIIIOJTHCHUS OCHOBHBIX | KOHTPOJIBHBIM Bomnpoce! mis
JaHHBIX C HCTIONB30BaHMeM | XMMHICCKUX ONEpalyi | paboTam 110 MMACBMEHHOTO
nuTepatyphl 1 OBM. [IpU UCCJICI0BAaHUU paszaenam SK3aMeHa
obbexTa; (30 6ueroB)
- MeTogamMu 00paboTKH Bonpocs! ans
pPEe3yNbTATOB. YCTHOT'O
3HATD: YMETh: BJIA/IETD: cobecenoBaHus Ha
TEOPETHIECKHE OCHOBBI 9K3aMeHe: OMIICTHI
- — COCTaBJIATH IUIAH — HaBBIKAMH K (30 Gurteros)
’ HpOBeJICHHS HAYIHOH | CAMOCTOATEIbHOM padoTsr | — TNOHTPOJIBHBIC
HOIIK-1.3. Pewiaem — METObI pa3paboTKH;- B o0Onactn xumMu4eckux | BOIPOCHI K
npuKnaouvle 3a0a4u TEOPETHYECKOTO KOPPEKTHPOBATH 3a]1auK MPOLIECCOB; oT4YeTaM 10
UHIICEHEPHOTL IKCIIEPUMEHTA B 1a60paTOPHBIM
— IUIAaHUPOBAHUA COOTBETCTBHH C — OCHOBHBIMHU (1)1/[31/[](0' 6
aeﬂmeﬂbHocmu ¢ XUMHUYECCKOTo 1o eGHOCTb}O XUMHUYCCKUMHU MECTOAaMU pa oTaMm
UCNONb306AHUEM 3AKOHOE JKCTIEpUMEHTA B P aHaM3a KOHKPETHBIX - 3ajanus K
. MIPOHM3BOJICTBA .
ecmecmeeHHbIX HayK U IIPAKTUYECKON [IPOLIECCOB; HACbMEHHBIM
Mamemamuiecko2o IeSITENBHOCTH; 6— 06(:yHIeCTBJI$ITL i — KOHTPONBHBIM
00paboTKy 1 aHAIH3
annapama. — METO/IbI aHAH3a U P Y MaTeMaTHIECKIM paboTam 1o
MOJIYYEHHBIX PE3yJIBTaTOB.
00pabOTKH MOTYyIEHHBIX ammaparoM o0paboTKu pasnernam
PEe3yIBTATOB. MOJTYYEHHBIX
PE3yIBTATOB.




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1. PacnipeesieHue TPYA0EMKOCTH JUCHUILIMHBI 110 BUJaM padoT 1Mo ceMecTpam

OOmas TpymoEMKOCTh JHUCHMIUIMHBI COCTaBJIIeT 6 3a4eTHBIX eauHuI], 216 dYacos,
pacmpezesieHue 4acoB 10 BUaM padoT ceMecTpaM NpeCTaBICHO B Tadmuiie 3.

Taoéauya 3 — Pacnpedenenue mpyooémrkocmu OUCYUNIUHDBL RO 6UOAM PADOmM RO cemecmpam
JJI CTYI€HTOB OYHOT0 00y4eHMsI

TpynoémkocTh B yac
Buj yueOHoit padoThI Bcero B 1.4. mo cemecTpam
4acoB 1 cem | 2 cem
C MCIIOJIb30BAaHUEM JIEMEHTOB JICKTPOHHOTO
®opMaT U3yYeHHUs TUCHHUIIHHBI
00y4deHus
OO0mas Tpy10éMKOCTb TUCITUTUTHHBI 216 216
1o yueOHOMY IUIaHy
1. KonrakTHas padora: 92 92
1.1. AynuropHas padoTa, B TOM 85 85
qyucie:
3aHATHA JeKIMoHHoro Trmna (JI) 34 34
3aHATUA cemuHapckoro tuna (I13-
CEeMHHAPBbI, TPAKTHYECKHIE 3aHATUS U
Ap)
naboparopusie padboTs (JIP) ol 51
1.2. BHeaynuTopHasi, B TOM YucJie: 7 7
KypcoBas padota (mpoekt) (KP/KII)
(KOHCYNbTaIUS, 3a1TUTA)
TEKYIIUI KOHTPOIIb, KOHCYJIBTAIIUH 110 ) 5
JUCITUTINHE
KOHTaKTHas paboTa Ha 2 9
npoMexyTouHoM koHTpolie (KPA)
2. Camocrositeasnasi padora (CPC) 79 79
pedepat/scce (moaroroBka)
pacuétHo-rpaduueckas padora (PI'P)
(moaroToBKa)
KOHTpOJIbHAs paboTa 30 30
KypcoBasi padota/mpoext (KP/KII)
(moAroTOBKA)
CaMOCTOATCIIbHOC U3YUYCHUC PA3JACIIOB,
CaMONOAroToBKa (mpopaboTka u
IMOBTOPECHUE JICKIITMOHHOTO MaT€pHrajia u
MaTepuaia y4eOHUKOB U y4eOHBIX 49 49
nocoOuii, OAroTOBKA K J1a00PaTOpHBIM H
IMMPAKTHUYCCKUM 3aHATHAM, KOJIJIOKBUYM U
T.1.)
[TonroroBka K sk3aMeHy (KOHTPOJIb) 45 45




Taonuua 3 — Pacnpedenenue mpyooémxocmu OUCUUNIUHBL O 6UOAM PAOOM RO cemMecCmpam
JJIS1 CTYJIEeHTOB 3204YHOI0 00y4eHus

TpynoémkocTs B yac
Bup y4eOHoii padoTsI Bcero B 1.4. mo cemecTpam
JacoB 1 cem ‘ 2 cem
C MCMOJIb30BAaHUEM 3JIEMEHTOB IEKTPOHHOTO
@opMaT U3ydeHus TUCIHHIIHHBI
00y4YeHHS
O01mast TpyA0éMKOCTb JUCIUILIMHBI 216 216
10 Y4eOHOMY TUJIaHy
1. KonrakTHas pa6ora: 13 3
1.1. AyauropHas padora, B TOM 6 6
ymcie:
3aHATHA JeKIMoHHoro Trmna (JI) 3 3
3aHsTHsI ceMuHapckoro tuna (113-
CEMHUHApBI, IPAKTUUYECKHUE 3aHIATHS U
71p)
naboparopuslie pabotsl (JIP) 3 3
1.2. BHeaynuTopHas, B TOM 4ucJjie: 7 7
KypcoBas padota (mpoekt) (KP/KII)
(KOHCYNbTaIUS, 3aIIUTA)
TEKYIIN KOHTPOJIb, KOHCYIBTAI[UH 110 5 5
JICITUTUIAHE
KOHTaKTHasi paboTa Ha 2 2
npoMexyTouHoM KoHTpoJie (KPA)
2. CamocrositesqibHasi pa6ora (CPC) 194 194
pedepar/scce (MOATroTOBKA)
pacuérHo-rpaduueckas padota (PI'P)
(moAroTOBKA)
KOHTpOJIbHAs paboTa 7 7
KypcoBasi pabota/mpoext (KP/KIT)
(moAroToBKa)
CaMOCTOSITEIIbHOE H3yUIeHUE Pa3/eioB,
CaMOMOITOTOBKA (IIpopaboTKa U
MMOBTOPCHUC JICKIIMOHHOTO MaTCpHaa u
MaTepuaia y4eOHUKOB U y4eOHBIX 178 178
MocoOMiA, TOArOTOBKA K TA0OPaTOPHBIM U
MMPAKTUYCCKUM 3aHATHUAM, KOJIJIOKBUYM U
T.J1.)
[TonroroBka K sk3aMeHy (KOHTPOIIb) 9 9




4.2. Conepxxanue TUCHMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Taonuya 4 — Cooeporcanue oucyuniutvl, CMpPyKmypuposannoe no memam 0Jis cmyoeHmos 04Ho20 00yHeHus

Buael yueoHoii padoTsl

Txanupyevrre KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHoBanune
pe3yJabTaThl = e, HCNOJIb3yeMBbIX B paMKax pa3padoTaHHOTO
OCBOEHHSI: o 2ol 2ol 58F AKTHUBHBIX U IIpakTuyeckoii DJIeKTPOHHOTO
rxoa YK; OIIK; IIK Hauvenoanue pasiesos, Tem z Z g § g‘i E E‘ G“ Bun CPC HHTEePAKTHBHBIX NMOAr0TOBKH Kypca
H HHIHKATOPHI § §- é E E E g ?3 oﬁpaaonaTenu;;ﬂx (TpyaoeMKocTh B | (TPYI0eMKOCTDH B
JOCTUKEHUST £ 08 L§ % Z § e ~ TEeXHOJIOTHI yacax) yacax)
KOMIeTeHIMii = S = é‘ 310 =
1 CEMECTP
Pasnen 1 Beenenvie. OCHOBHBIE 3aKOHBI XUMUH
IIOJArOTOBKA K JICKIIUAM HCKHI/Iﬂ -
1.2 (er. 5-30); 2.1 OOBsACHEHHE C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI 1 1 (cr.8-15) JaCTUYHBIM
XUMHHN MMPUBJICUCHUEM
(bOpMBI TUCKyCCHH,
Oecenpl
MonenupoBaHue
OINK-1 JladopaTopnasi pabora Ne 1.1 MIPOU3BOJICTBEHHBIX
HOIIK-1.1 o noaroroska k JIP
Onpenenenre SKBUBAJIEHTHOW MacCChI 2 1 IPOIIECCOB U
HOIIK-1.3 [3.1] cTp. 3-38 -
MeTajuia. Pemtenue 3amaq mo teme 1.1. CUTYyarun
CamocrosiTe1bHasi padoTa mo 9
ocBoeHHnIo 1 pa3nena:
Brinonnenue
nomamrHux KP
AOMAIIHAS KOHTPOJbHAas padoTa 4 [3.1] cTp. 24-33 (10
BEIOODPY
HpenonaBaTeJm)




Buael yueonoii padoTsl

Txanupyevrre KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHnoBanune
pe3yabTaThl 3 3 = 2 g HCIOJIb3yeMbIX B paMKax ) pa3pabdoTaHHOTO
OCBOCHHSA: HauMenoBamme pasieios, Tem ) E ARE QE g 5 Bun CPC AKTHBHBLIX H IpakTnyeckoi DJIeKTPOHHOT0
ko1 YK; OIIK; IIK - s =187 8 E’ ) HHTEPAKTUBHbBIX MOAT0TOBKH Kypca
H HHIHKATOPHI E = E E E E E ?3 Oﬁpa30BaTeJ1]>l-1[;>IX (TpyaoeMKocTh B | (TPY10eMKOCThH B
JTOCTHIKEHU S < §' L§ § i § e ~ TEXHOJIOT Mt qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
Hroro mo 1 paznery 1 2 6
OIlK-1
HOIIK-1.1 Pasnen 2 XumMuueckasi TEpMOANHAMUKA
HOIIK-1.3
Jlekius -
Tema 2.1 DiIeMeHTBI XUMHYECKOU 00BSICHEHHUE C
TepMoarHAMUKH. TerioBsie 3P QeKTh 1 1 TOZMOTO];KEOK.ZCEHMM YaCTUYHBIM
XUMHUYECKHUX PEaKIMM. (cré—clTS) -30); 2. MIPUBJIICYCHUEM
TepMoXMHUYIECKHE pacUeTHI. (OpMBI IUCKyCCHH,
Oecenpl
Jlexus -
Tema 2.2 DHTPONUs ¥ U3MEHEHHUS €€ B o0BsicHeHNE C
XHMHYECKHUX peakiusax. Hampasnenue TIOArOToRkA Kk 1aCTHIHbIM
XMMHYECKHX peakiuii. Jneprus ['n6oea. | 1 J;e; L(H:;HTMS-SO)' 91 TIpHBJICYCHUCM
CBs13b TepMOJAMHAMUYECKHX (QYHKIHUH C ((;T.S- 15') T opmbl aucKyceuy,
HarpasjieHUe U paboYrMu Gecebl
TeMIepaTypaMi XUMHYECKUX TPOIIECCOB
TIa6 6 1 MonenupoBaHue
aboparopHas padora 2.
Ornpenenenne TEIIOTH PACTBOPSHUS U Toarorosxa i JIP HIPOHBEOCTRCHHRLX
3 1 [3.2] ctp. 40-42 MPOIIECCOB U
TEIJIOTHI THApaTanuu. Pernenne 3amaq curyamuii
o Teme 2.1 u 2.2.
JlabopaTopHasi padora Ne 2.2 [OArOTOBKA K
Konrponbhas pabora o paznemny 2. 3 4 KOHTPOJIBHO# paboTe u
Cpaaga oTueToB 1o Temam 1.1 m 2.1. oopmiIeHHE OTYETOB




0T

Buael yueonoii padoTsl

IInannpyemsie K
OHTAKTHAs
(KOHTpOJIMpYyeMble) paGota z @ HanmenoBaHnue Peanuzanus HaumenoBanue
pe3yJIbTaThl = e, HCI0JIb3YeMbIX B paMKax pa3paGoTaHHOTO
OCBOCHUSI: o “:f ol 2wl 53 &S aKTHBHBIX H IIpakTH4yeckoi DJIeKTPOHHOI 0
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E 6" Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H UHANKATOPHI E; E é E E § E ?3 oﬁpaaoBaTenull;Ix (TpyAoeMKoOCTh B | (TPYAOEMKOCTh B
JTOCTHIKEHU S < §' L§ § i § e ~ TEXHOJIOT Mt qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
[3.1] c1p.33-38, [3.2]
ctp.40-44
CamocrosiTesibHasi padora no 7
OCBOEHUIO 2 pa3jieiia:
Brimonnenue
nomamHux KP
AOMAIIHAS KOHTPOJIbHasi padora 4 [3.3] ctp. 3-9 (mo
BEIOODPY
TIpPero1aBaTeis)
Hroro no 2 paspery 3 6 11
Paznen 3 KuHeTrHka XUMHUYECKUX TIPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH Jlexums -
XUMHUUYECKOI KMHETUKU CKOPOCTB. 00BsACHEeHHE C
XUMHYCCKHX PEaKIiii. 3aKOH IeiCcTBUS 0AroToBKa K jekimsiv | ACTHIHBIM
OIK-1 Macc sl TOMOTEHHBIX U T€TePOreHHBIX 2 1 1.2 (er. 5-30); 2.1 HPHUBJICICHUEM
MOIK-1.1 peakuuil. CTaguiiHOCTb U MOPATOK (cT.8-15) opmBI THCKyCCHH,
peakuu. BimsiHue Temmeparypbl Ha Oecesbr
MOIIK-1.3 CKOPOCTh PEaKLMU.
Tema 3.2 DHeprus aKTUBaLUMH. Jlekuus -o0bsicHEHHE
VpaBHenne Appenuyca. ) . Tozﬂ(rzzo?fgol; “;:u”w C YaCTHYHBIM
Karanuruueckue peakunu. XMMHUIECKOe (C'T. g 15') ’ MPUBJICYECHHEM
paBHoBecue. [Tpunuun Jle llarense. (hOpMBI TUCKYCCHUH,
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Buael yueonoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) 5 ® o HaumenoBanue Peanuzanus HaumeHnoBanune
adora =
pe3yJIbTaThl p = = HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
£ 9 .
OCBOCHHS: - © “:f ol 2wl 53 &S AKTHUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
anuMeHOBAaHHeE Pa3eioB, TeM s ] S| = -
rxoa YK; OIIK; IIK pa3it > ) = é AR E’ o Bux CPC HHTEePAKTHBHBIX MOATO0TOBKH Kypca
-~ | &% -
H UHANKATOPHI g = E 2 E|5 s 6 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
g | & ERZl S8 12
AOCTHAKEHUS £ 08 L§ 2 E| = < = TEeXHOJIOTHii yacax) yacax)
KOMIeTeHIii = é 2 é‘ S0 &
JlaGopaTopnas padora Ne 3.1 Moneaupobanue
CKOpOCTh XMMHYECKHX PEaKIHM. noarotoBka K JIP NPOU3BOACTBEHHBIX
3 1 HpPOLECCOB
Xumuueckoe paBHoBecue. Permenue [3.4] ctp. 3-17, 33-37 s
CUTYyalHil.
3anad mo Teme 3.1 u 3.2.
noaroroska k KP u BaHU
Jla6oparopuas paGora Ne 3.2 a Cobecenopanne
K 6 3 3 4 odopMIIeHIE OTYETOB
OHTpOJIbHAS paboTa 1Mo pasneny 3.
p P p 3p | Ay [3.4] ctp. 3-17, [3.3]
Jada 0T4eTOB 1o Teme 3.1. ctp. 10-31
CamocrosiTeJibHasi padora no 7
OCBOEHHI0 3 pa3jeJia:
JAOMALIHAS KOHTPOJIbHas padoTa BeinonHenue
nomamHux KP
4 [3.4] ctp. 23-33 (Mo
BEIOODPY
TIpPero1aBaTeis)
Hroro no 3 pa3zgeny 4 6 11
Pa3aen 4 PacTBOpEI 2JIEKTPOIIUTOB
Jleknus -
Tema 4.1 [lucriepcHbIE CHCTEMBI H UX
OIIK-1 oOBsICHEHHE C
kinaccudukanms. Komrerarususie MOJrOTOBKA K JEKIUAM
NOIIK-1.1 Ny YaCTUYHBIM
cBoiicTBa pacTBOpoB. CriocoObI 1.2 (cr. 5-30); 2.1
. . 2 1 MPUBJICYECHUEM
BBIP@KEHHI KOHIICHTPAIUH. DHEPreTUKa (ct.8-15)
MOIIK-1.3 (OpPMBI TMCKYCCHH,
mpoIiecca pacTBOPEHHS TBEPIBIX U
Gecenpl
ra3000pa3HBIX BEIIECTB.




¢t

Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

Buael yueonoii padoTsl

KonrakTHas
aboTa ® HaumenoBanue Peanuzanus HaunmenoBanme
p ge HCTO0JIb3yeMBIX B paMKax pa3paGoTaHHOTO
o E ol 2 o E GE § AKTHUBHBIX U I[pakTuyeckoi JJIeKTPOHHOTO
Hauvenosanue paseos, Tem - ZEIEF| EEA Bun CPC HHTEePAKTHBHBIX MOArOTOBKH Kypca
-~ g‘ el © ol & 0
g = E E E § = 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
g §' L§ % = § l§ = TeXHOJIOFHﬁlZ yacax) yacax)
5 |SE|2E|C2
Tema 4.2 PacTBOpBI 3JCKTPOIUTOB. Jlexcms -
OCHOBHBIE XapaKTePUCTUKU 00BsACHEHHE C
anexTponutoB. Crabble ¥ CHIbHBIC NOATOTOBKA K JekimsimM | 1 ACTHIHBIM
AEKTPOJIUTHL. DIEKTPOIUTUIECKAS 2 1 1.2 (cr. 5-30); 2.1 IIPUBJICUCHHEM
aucconuanys Boasl. Mounoe (c1.8-15) opmeI MCKycCHH,
Npou3BeieHHE BOJBL. BoaopomHbIii Oecept
nokasarens- pH cpensl.
JlaGoparopHast padora Ne 4.1 MoneanpoBanue
PactBOpns! 3nexkTponutoB. PaBHOBecue B 3 1 F;HSI]HOTOBI;?_(;;P HPOH3BOACTBEHHBIX )
PacTBOpax BIEKTPOIIUTOB. et Tponeccos, CHTyalnl
Tema 4.3 ['ereporenHoe paBHOBecUE B Jlexmmst -00BACHEHHE
pacTBOpax 3IEKTPOIUTOB. TIOATOTOBKA K JICKIUIM | ¢ yacTiggpIM
PacTBOpuMOCTB 1 IpON3BEICHNE 2 ! 1.2 (cr. 5-30); 2.1 MIPUBJICYECHUEM
pacTBOpUMOCTH. I'uaponus comnei. (cr8-19) (bopMBI TUCKyCCHH,
JladopaTopnasi pabora Ne 4.2, 3 1 noarotoska k JIb
Pemenue 3axa4 no teme 4.2 u 4.3. [3.5] cTp. 3-26
JladopaTopnasi pa6ora Ne 4.3. noaroroska k KP KostoxBuym-
Konrtposbhas paboTa 1o paszaeny 4. 3 4 1 odopmIIeHHe cobeceoBanue
Cnaga otaeroB mo Teme 4.1. otgetoB[3.5] cTp. 3-26
CamocrosTeabHast padoTa 1o 9
OCBOEHHIO 4 pa3aena:
BEBIITIOJIHCHHUC
nomamHux KP
AOMAIIHAS KOHTPOJbHasi padoTa 4 [3.5] crp. 3-26 (mo
BEIOODPY
IpernoaaBaTess)




€T

Buael yueonoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) 5 ® o HaumenoBanue Peanuzanus HaumeHnoBanune
agora =
pPe3yabTaThl p = = HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
= e .
OCBOCHMS: u © E ol 2wl 53 &S AKTHBHBIX H IIpakTH4yeckou DJIeKTPOHHOT0
aMMeHOBaHHUeE Pa3/1eoB, TEM s ] S| = -
xox YK; OIIK; IIK pa3it > 5 = § AR E’ o Bux CPC HHTEPAKTHBHBIX MOArOTOBKH Kypca
S |2 F &=
H HHIHKATOPHI = i 2 == g E ?3 oﬁpaaonaTenull;Ix (TpyaoeMKocTh B | (TPY10eMKOCThH B
o = N
AOCTHKEHUS 2189 2 E| = < TEXHOJIOTHit yacax) yacax)
N s
KOMIeTeHIii = é 2 é‘ S| O =
Hroro mo 4 pasneay 6 9 13
OIIK-1 Paznen 5 OKUCIAUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIHH.
HOIIK-1.1 Onekrpoxumus. Koppos3us 1 3ammra METauioB
HOMK.13 Tema 5.1 OKuCIHMTENLHO- Jlexums -
~ BOCCTAHOBHTE/IbHbIE PEAKIIHH. obbacHeHHUe ¢
OCHOBHBbIE TIOHSTHS U KJIaCCU(PUKAIHS “1aCTUIHBIM
v IIOATrOTOBKA K JICKITUAM
OBP. Cocrasnenue ypasHeHuit OBP u ) 1 | ;( 5.30): 2 1“ [IPUBJICUCHHEM
.2 (cr. 5-30); 2.
MeToJIbI mo1oopa ko3 uIreHToB. (cr.8-15) opmeI MCKyCCHH,
IMoTeHIMaIbl OKKCIUTEIBHO- Oecenpl
BOCCTaHOBUTEJIbHBIX AJIEKTPOJIOB.
Hamnpasnenue nporexanust OBP.
JladopaTopHas padora Ne 5.1. MonenupoBanmue
OKHCIUTENTFHO-BOCCTAHOBUTEIILHBIE 2 1 noArotoska k JIP NPOU3BOICTBECHHBIX
peakiuu. Pemenue 3a1a4 o teme 5.1. [3.6] c1p. 3-35 TIPONECCOB, CHTYAUMH
Jlexnus -
Tema 5.2 DiiekTpoxXuMH4ecKue
00BsICHEHHE C
npoueccol. IToHsATHE 00 37IEKTPOTHOM TOATOTOBKA K
YaCTUYHBIM
noteHnmaie. [loTeHmmrans JEKIHAM
2 1 ) NIPUBJICYCHUEM
METAJUNIMYECKUX U Fa30BbIX JIEKTPOIOB. 1.2 (cr. 5-30); 2.1
N 8-15 (hOpMBI TUCKYCCHUH,
Bopopoauslii anekTpon. YpaBHeHHE (cr.8- 6
. eceIpl
Hepucra. Psan HanpsoxeHni MeTaoB.
Tema 5.3. XuMu4eckne HCTOYHHKH Jlexuus -
TOKA. ['aJIlbBaHUMYECKUM 2JIEMEHT MOITOTOBKA K JIEKIIHAM 00BsACHEHHE C
Hanmans- Axobu. .['axpBaHndeckue 1 1 1.2 (cr. 5-30); 2.1 JaCTU1HBIM
HEPBUYHBIC 3JIEMEHTHI. AKKYMYISITOPBI (ct.8-15) NPUBJICYCHUEM
Y TOIUIUBHBIE DJIEMEHTEL. opmsl muckycenn,
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Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

Buael yueonoii padoTsl

KonrakTHas
5 = @ HaumenoBanue Peanuzanus HaunmenoBanme
abora =
p = g HCTIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
A o 9 .
o E ol 2wl 53 &S AKTHBHBIX H IIpakTH4yeckoi DJIeKTPOHHOI 0
HaunmeHnoBaHnmne pa3aesioB, TeM < = sl ¥ S| = 2 = Bux CPC
5 2737850 HHTEPAKTHBHBIX TOATOTOBKH Kypca
- =) - o
g = E £ E| 5 = 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
= ol B E|l S oY% 12
2138 % Z § e TEeXHOJIOTHI yacax) yacax)
= ® a8l &as| 0
= %20
Jlexuus -
Tema 5.4 KuneTnka 3J1eKTpPOAHBIX 1
npoueccoB. [Tomspusanus u obnacHeHHe C
nepeHanpspkeHue. OO1e MoHATHS 00 [OArOTOBKA K JICKIIHAM HacTHBIM
3JEKTPONIH3E. DIEKTPOJIU3 PACIIIABOB U 2 1 1.2 (cr. 5-30); 2.1 TIpUBIICICHICM
PacTBOPOB C PACTBOPUMBIMH H (ct.8-15) bopmer aucxyccum,
HHEPTHBIMHE JJICKTPOJAMHU. 3aKOHBI Gecenr
®dapages.
JlabopaTopHas paGora NeS.2. MoneanpoBanue
Onextpoxumus. Onpenenenue IC HPOH3BOJACTBEHHbIX
rajlbBAHUYECKUX DJIEMEHTOB. HoaroTonka k JIP Hponeccos n
4 1 CUTYyalUil
DNEeKTPOIIN3 PACTBOPOB C UHEPTHBIMH M [3.8] cTp. 36-48
pacTBOPUMBIMH 3JIEKTpoaMu. Pemrerne
3a1a4d o teMaM 5.2.- 5.4.
Tema 5.6. Kopposus. Knaccuduxauus Jlexuus -
KOPPO3UOHHBIX TIPOLIECCOB. obpscHenNe ¢
XUMHUYECKUHN U DIEKTPOXUMHIECKH I TaCTHIHBIM
MEXaHU3MbI KOPPO3MH METAILIOB TIOATOTOBKA I JSKUHAM | MpHBICICHHEM
y 3 1 1.2 (cr. 5-30); 2.1 OPME THCKYCCHH
MexaHu3M 3IeKTPOXMMUYECKO (cr.8-15) PMBI ICKyCCHH,
xoppo3sud. Koppo3us ¢ BogopoaHoii n Gecetpr
KHCIIOPOIHOM nenossipuzanueii. Meroibt
3aIUTHI METAJUIOB OT KOPPO3UH
MopenupoBaHue
JlabopaTopHasi padora Ne 5.3 aeaup
KO 03Hs1 ¥ 3AIHTA METAIIOB OT 3 1 IIOAT0OTOBKA K JIP NMPOU3BOACTBEHHBIX
pp [3.8] cp. 3-36 MPOoIECCoB U
Kopposuu. Pemenue 3aga4 no teme 5.6 .
CUTYalHIA.




a1

Buael yueonoii padoTsl

Ilnanupyemble K
OHTAKTHAasl
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHnoBanune
pPe3yabTaThl =E HCIOJIb3yeMbIX B paMKax pa3pabdoTaHHOTO
OCBOCHHSA: o “:f ol 2wl 53 &S AKTHBHBIX H IIpakTHyeckoit DJIeKTPOHHOT0
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E 6" Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H HHIHKATOPHI 5 E é E E E s ?3 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
JMOCTHKEHUS g §' L§ % i § l§ ~ TeXHOHOFHﬁlz qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
Jla6opatopuas paGora Ne 5.4, TMoarotoeka k KP 1 coGecentoBanne
KonrpoabsHas pa6ora no pasageay S. 4 6 o(opMIIeHHE OTIETOB
Cpada otyetoB 1m0 5.1 ,5.2m 5.3 [3.8] ctp.3-36
CamocrosiTejbHast padora 1o 14
OCBOEHHIO 5 pa3zena:
Boinonnenue
nomamrHux KP
JAOMAIIHAS KOHTPOJIbHAas padoTa 4 [3.8] cTp.3-36 (110
BEIOODY
TIpPero1aBaTeis)
Hroro no 5 pazaeny 10 13 18
Pasnen 6 Teopus crpoenus atomoB u [lepuonnyeckuit 3aKoH
Tema 6.1. Moienu cTpoeHUs aToMa TIO/ITOTOBKA K JIEKIHAM | JIeK1Ms -O0bSICHEHHE
.KBaHTOBO- MexaHuveckas MOJEIb [2.2] (cr5-30, cr. 16- C YaCTHUYHBIM
Bojoposa. CTpoeHue 2 ! 63); 2.1 (cr.8-15) IPUBJIEYEHHUEM
OIIK-1 MHOT'O3JIEKTPOHHBIX aTOMOB. (OpMBI TUCKyCCHH,
MOIIK-1.1 JlaGoparopnas pa6ora Ne 6.1 Peruenue TOATOTOBKA K 3aHSTHIO
3a7a4 110 CTPOCHUIO aTOMa. 2 2 [3.9] ctp. 3-6 u TecTHPOBaHHUeE
MOIIK-1.3 IIpoBepounas padota mo teme 1.1. IPOBEPOYHOIL pabore.
Jlekmus -
Tema 6.2 [lepromudeckas cuctema MOArOTOBKA K JieKusM | OOBSICHEHHE C
anemenToB JI.11. Menneneena. 2 1 1.2 (cr. 5-30); 2.1 YaCTHYHBIM
IMepuoauyecKkue CBOWCTBA 3JIEMEHTOB (ct.8-15) [PHBIICYCHHEM
(hOpMBI TUCKYCCHUH,
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Buael yueonoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) 5 ® o HaumenoBanue Peanuzanus HaumeHnoBanune
pa6ora =
pPe3yabTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOTO
OCBOCHMS: u © E ol 2wl 53 &S AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
anMeHOBaHMe Pa3/ieioB, TeM s S| £ 8| = -
rxoa YK; OIIK; IIK pa3it > 5 = 37| & E’ o Bux CPC HHTEPAKTHBHBIX MOArOTOBKHU Kypca
-~ | &% -
H HHIHKATOPHI g = E g = § s 6 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
= 2ol B E = 12
JOCTHKEHUsI 2189 2 E| = < = TEXHOJIOTHit yacax) yacax)
KOMIeTeHIii = ,g =] é‘ 310 =
JlaGopaTopHas padora Ne 6.2 Pemenue
3a1a4 Ha [leproaudeckuii 3aK0H UM. HONTOTOBKA K 3aHATHIO
J.U. Menseneepa 1 epUOANYECKHE 3 2 1 IIpOBEpOIHOH pabote
. [3.9] cTp. 3-6,
cBoiictra. [IpoBepounas padota. [To
[3.10] ctp. 4-16
Teme 6.
CamocrosTeabHast padoTa 1o 6
OCBOCHHIO 6 pa3gena:
Boinonnenue
nomamHux KP
AOMAIIHAS KOHTPOJbHasi padora 3 [3.9] ctp.3-34 (1o
BBIOODY
MIpenoaBaTes)
HToro no 6 pazneny 4 5 9
Pasnen 7 Xumuueckast CBsI3b M CTPOCHUE MOJIEKYI
Jlexums -
Tema 7.1 Onpenencaue u
N 00BsICHEHUE C
OIIK-1 XapaKTEPUCTHKH XUMUYECKON CBSI3H. [OArOTOBKA K JICKIIHSM
YaCTUYHbIM
OIIK -1 KoBanenTHas cBsi3b. MeTo/1 BaJEHTHBIX 2 1 [2.1] (cr. 49-85); [2.2]
. MpUBJICYEHHEM
HNOIK-1.1 cBszeit. [IpocTpaHCTBEHHAs CTPYKTYpa (ctp. 69-150) P
(G OpMBI TUCKyCCUH,
MOJIEKYJI.
HUOIIK-1.3 Gecenpl
JlabopatopHnas pagora Ne 7.1 Pemenue
3aj1a4 10 XMMUYECKOH CBA3U U 3 5 noaroroska k JIP
CTPOEHHIO MOJIEKYJI. MeTo/ BaleHTHBIX [3.11] ctp. 3-33
CBA3EH.
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Buasbl yueoHoii padoThl
Txanupyembie KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota z @ HaumenoBanue Peanuzanus HaumeHnoBanune
pe3yJIbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHMS: © E ol 2wl 53 &S AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E 6" Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H UHANKATOPHI 5 E é X E § s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHIKEHU S g §' L§ % i § l§ ~ TeXHOJIOFHﬁlZ qacax) qacax)
KOMIIeTeHIHii S SR E J|© =
Tema 7.2 MeToJ MOJIEKYJISIPHBIX MOJICOTOBKA K JICKIHSAM
opOutaneii. lonHas cBs3b. 2 1 1.2 (cr. 5-30); 2.1
MesKMOEKYIISPHBIE B3aUMOIEHCTBHS (ct.8-15)
JlaGopaTopHas paGora Ne7.2 Meton HOArOTOBKA K JIEKIMAM
MOJIEKYJISIpHBIX opOuTaneit. Monnas 2 2 [2.1] (cr.1-170), [2.2]
CBS3b (ctp. 154-201)
Tema Ne 7.3. MeraJuibl. Jlexmmst -00BACHEHHE
Mertamnmmaeckas cBsi3b. [loHsATHE O OArOTOBKA K JICKIUH C YaCTHYHBIM
30HHOM T€OpUU KPUCTAIIIOB. 2 ! [3.12] ctp. 3-29, 36-41 NPHBJICYCHUCM
[omynpoBOAHUKH U OUSICKTPUKH (OpMBI IUCKyCCHH,
JlaGopaTopHuas pa6ora Ne 7.3
Pewenue 3anau 1o 30HHON TEOpUU 3 2 TOArOTORKA K JIP
[3.12] ctp. 3-29, 36-41
kpuctaiios. IlonynpoBoaHuku
JlabopaTopHas padora Ne 7.4 » noaroroska k KP KonTtposbnas padora
Kontpossnas pabora no pasaeny 7 [3.12] crp. 3-35
CamocrosiTejibHasi padora nmo 9
OCBOEHHIO 7 pa3jieiia:
BBITIIOJIHCHHC
nomaiHux KP
JAOMAIIHAS KOHTPOJIbHAsI padoTa 2 [3.12] ctp. 3-35 (mo
BEIOODPY
NPero1aBaTeis)
HToro no 7 pazneay 12 10 11
UTOI'O 3A CEMECTP 34 | 51 79
HUTOTI'O no nucuumninHe 34 | 51 79




Taonuya 4 -Codepirwcanue Oucyuniunsl, CMpPyKnmypupo6anHoe no memam 0is Cmyo0eHn o8 3a04Ho20 o0yueHus

Buabl yueoHoii padoTsl

IInanupyemsbie
(KOHTpOJIMpYyeMble) KOHT;‘KTHM ® HaumeHnoBaHue Peanmzanus HaumeHoBaHue
pe3yabTarThl pabora % E o HCIOJb3YEeMbIX B paMKax pa3pa60TaHH0r0
OCBOCHHUS: o % ol 2 ol 3 g g AKTHBHBIX U IIpakTuyeckoii DJIEKTPOHHOT 0
rxoa YK; OIIK; IIK HaumenoBanue pasjenos, rem g z g § g": E E‘ 6“ Bux CPC MHTEePaAKTHUBHBIX MOArOTOBKH Kypca
H HHIUKATOPBI 5 E é g E E s ?3 o0pa3oBaTe/ibHBIX | (TPYA0eMKOCTH B | (TPY/10€eMKOCTDH B
JOCTH/KEHUS g é’\% % g 2 k§ = TGXHOJIOFI/Ii/ilZ yacax) yacax)
KOMIeTeH il = s = oy O =
1 CEMECTP
Pa3znen 1 Benenne. OCHOBHBIE 3aKOHBI XUMUH
EgﬁKl 11 Tema 1.1 Beeaenne. OCHOBHBIC TTOHITHS 01 15 gf;gfg;;i:g;::;;
MOIIK-1.3 H 3aKOHBI XHMHUH [6.1.1] cr. 17-46
Hroro no 1 pazgeny 0,1 15
OIIK-1
HOIIK-1.1 Pasnen 2 DnemMeHTb XUMHYECKON TEPMOJUHAMUKHY.
HOIIK-1.3
Tema 2.1 Ilepsnbiit
3aK0H
Tema 2.1 IlepBblil 3aK0H TEPMOJIMHAMUKHU.
TepMOAWHAMHKH. TepMOoIrHAMUYECKUE 0.5 15 TepMomuHaMu4eckme
¢yakmun. Tepmoxumust. 3akoH ['ecca u ' ¢byHKINN.

CICACTBUA U3 HETO.

Tepmoxumusi. 3aKoH
I'ecca u cnenctBus u3
HETO.




Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) paGota ® o HaumenoBanue Peanuzanus HaumeHnoBanune
s
pe3yJIbTaThl = E o HCI0JIb3YeMbIX B paMKax pa3paGoTaHHOTO
OCBOEHHUS: H ) “:f ol 2 D) 3¢5 Bua CPC AKTUBHBIX U IIpakTHyeckoii DJIEKTPOHHOT' 0
aMMeHOBaHHUeE Pa3/1eoB, TEM S| £ = -
ko YK; OIIK; IIK pasi i - §_ g T g E ) i HHTEPAKTHBHBIX NOJATr0TOBKH Kypca
H UHANKATOPHI g = E E E § s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
= (=T (= L12
AOCTHKEHUS 2189 2E|Z2¢ TEeXHOJIOTHii yacax) yacax)
. I
KOMIeTeHIii = é 2 é‘ S| O =
Tema 2.2 Btopoii u
Tema 2.2 Bropoii u TpeTHii 3aKOHBI TpETHH 3aKOHbI
TepMoMHaMUKH. CaMOIIPOU3BOJIBHBIE U TCPMOIMHAMUKH.
HE CaMOINPOH3BOJILHbIE HPOLIECCEL. Camonpon3BobHbIC
Dneprust [u66ca.  Kpurepun 0,25 15 HC CaMOIpOHU3BOJILHBIC 0,2
CaMOIIPOM3BOILHOCTH XUMHYECKUX npoLecchl. JHeprus
peaxtuit. I'm66ca.  Kpurepun
CaMOIIPOU3BOJIBHOCTH
XUMHUYECKHUX PECaAKIHH.
0,5 30 04
Hroro no 2 pasneny Hroro no 2 pazgeny
Pa3nen 3 Kunetrnka XMMHYIECKHX POIIECCOB
OIIK-1 Tema 3.1 CKkopoCTh XUMHUYECKUX 3
o IpopaboTka nexuuii 1
NOIIK-1.1 peakuuii. BausiHue paznuyHbIxX 5
® . 0.25 17 OCHOBHOM JUTEpaTyphl
AKTOPOB Ha CKOPOCTh XMMUYECKOI ,
HOMKL3 p . p [6.1.1] cr.247-263;
-1 €aKInH. DIIEMEHTHI KaTajin3a.
peaKi [6.1.2] cr.166-203
XUMHUYECKOe paBHOBECHE.




Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJINpYyeMBbIe) 5 ® o HaumenoBanue Peanuzanus HaumeHnoBanune
agora =
pe3yJIbTaThl p = = HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
£ 9 .
OCBOCHHUS: - © “:f ol 2wl 53 &S AKTHUBHBIX U I[pakTHyeckoi JJIeKTPOHHOTO
aMMeHOBaHHUeE Pa3/1eoB, TEM s ] S| = -
xox YK; OIIK; IIK pa3it > ) = é AR EG Bux CPC HHTEePAKTHBHBIX MOArOTOBKH Kypca
-~ | &% -
H UHANKATOPHI g g E 2 E|5 s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
g | & ER|l S8 12
AOCTHKEHUS £ 08 L§ 2E|Z2¢ = TEeXHOJIOTHii yacax) yacax)
KOMIeTeHIii = é 2 é‘ S0 &
JlabopaTopHasi pa6ora mo teme Ne 3.1
1) XuMundeckoe paBHOBECHE U €T0 025 ; HosroToBKa K JIP
CMEIICHHE 5 ' [6.3.3] ctp. 33-37
2) TOMOTeHHBII U reTepOreHHBIN
KaTaius
0,25 | 0.25 22
Hroro no 3 pazneay
Pa3nen 4 PacTBOpEI 2JIEKTPOIIUTOB
[IpopaboTka JeKIuii i1
Tema 4.1 [lucniepcHbIe CUCTEMBI. .
P 3 OCHOBHOM JIUTEPATYPBI
aCTBOPBI HEJIEKTPOJIUTOB. 3aKOHBI
P P 0,15 15 [6.1.1] cr.285-31)
Payns. OcMoc 1 ocMOTHYECKOE
aBJICHHE
OINK-1 A
NOIIK-1.1
MOIIK-1.3 Tema 4.2 PacTBOpBI 3JIEKTPOIUTOB.
DJeKTpOIUTHIECKAst AUCCOLMALIHS. .
[Ipopabotka ekt 1
CuibHBIC U ClTa0bIe DIEKTPOJIUTHI. .
p 0,15 15 OCHOBHOM JIUTEpaTypHI
€aKIMs Cpeabl B BOOAHBIX pacTBOpax
1w cpen JIHBIX PacTBOp [6.1.1] cr. 318-336
(pH). NounbIe paBHOBECHS B pacTBOpax
AIIEKTPOJINTOB




€T

Bunel yueoHoii padoTsl

Ilnanupyemble K
OHTaKTHAasl
(KOHTpOJIHpPYEMBbIE) paGota 5 2 HaumeHnoBaHue Peanm3zanus HanmeHnoBaHue
pe3yabTaThI 3 3 = E . HCTIOJIb3yeMBbIX B paMKax ) pa3paboTaHHOro
OCBOCHHA: HamMeHOBAHME pA3ICIOB, TeM ° E ¢|Eg QE g ’“i Bun CPC AKTHBHBIX H IIpakTHyeckoit DJIeKTPOHHOT0
xoa YK; OIIK; K = ) =g 7| B E’ 3) HHTEPAKTHBHBIX TOATOTOBKH Kypca
1 HHANEATOP = |5 2 E E E g ?3 00pa3oBaTeJbHBIX | (TPYI0EMKOCTb B | (TPYI0€MKOCTD B
JTOCTHIKEHU S g §' L§ § i § l§ ~ TeXHOJIOFHﬁlZ qacax) qacax)
KOMIeTeHIii = é 2 é‘ 1O =
JlabopaTopHasi paboTa no Teme Ne 4.2
1) DnexTponuTHYECKas JUCCOLUALI IOAroTOBKa K JIP
BOJBbI. 3HAKOMCTBO C HHAUKaTOpaMu. 0.25 5 [634] cT. 26-30
2)Peakiun 0OMeHa B pacTBOpax
NMTEKTNOTUTOR
Hroro no 4 pazneay 0.3 | 0.25 35
OIIK-1 Paznen 5 OKUCIAUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIHH.
HOIIK-1.1 Daexrpoxumusi. Koppo3us u 3amura MeTawioB
NOIIK-1.3
Tema 5.1 Knaccugukarust OBP.
TlonsTus: okuCIUTEND U IIpopaboTka nexuuii u
BOCCTAHOBUTENb. TUITMYHbBIE 01 8 OCHOBHOU JINTEpPaTyphl
OKHUCJIUTEIN U BOCCTAHOBUTEIH. ' [6.1.1] cr. 373-395;
CocraBieHne ypaBHEHHU peakuuii u [6.1.2] cr.251-259
MeTOJ1bI oA00pa KO3 HUITUEHTOB.
JladopaTopHasi paboTa mo Teme Ne 5.1
1) MexMonexynspHbIe,
BHyTpuMoIeKysipasie OBP, peakiyu 05 ) moaroToBka K JIP

JAUCIIPONTIOPHHUOHUPOBAHUSA U
KOHIIPOTTOPUHUOHUPOBAHUA.
OKHCIIHTENbHO-BOCCTAHOBUTEIbHAS

[6.3.5] ctp. 31-35




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

Bunel yueoHoii padoTsl

KonrakTHas
aBora ® o HanmenoBaHnue Peanuzanus Haumenosanue
p ge HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
o ":f ol & o E ﬂ:a( § AKTUBHBIX U IIpakTHyeckoii DJIEKTPOHHOT' 0
Haumenosanne pasienos, Tev g =g 8 S 5B Bun CPC HHTEPAKTHBHBIX MOATOTOBKH Kypca
-~ g‘ | @ e e wQ
= |5 2 E = E g ?3 00pa3oBaTeJbHBIX | (TPYI0EMKOCTb B | (TPYI0€MKOCTD B
g §' L§ % Z § l§ = TeXHOJIOFHﬁlZ yacax) yacax)
5 |E&| 28|04
Tema 5.2 DnexTpoJHbII MOTEHIHAT.
SIBnenue ancopOiuu u 1BOMHOIM
SIIEKTPUYECKUHN CIIOH. Psin HanpspKeHui Ipopabotka mexuuii u
MeTaJUIoB. BinsiHie BHENIHUX (hakTOpOB 01 8 OCHOBHO¥ JTUTEpaTypbl
Ha BEJIMYUHY 3JIEKTPOIHOTO ' [6.1.2] cr. 260-284,
noreHuuana. Ypasuenue Hepuera. ¢1.300-309
XUMHUUECKUE HCTOYHUKH TOKA.
l'anpBaHMYECKHE HIIEMEHTEI,
Tema 5.3 Dnexrponus . [onspuszanus u
HEepEeHaNpsKEHUE HNEKTPOIHBIX
MPOLIECCOB. AHOIHO-PACTBOPUMBIE U IpopaGorka IeKuuii 1
HMHEPTHBIE AIEKTPOJIbI. DICKTPOIIN3 0,25 10 OCHOBHOM JTUTEPATYPBI
BOJIHBIX PaCTBOPOB U PACIUIABOB. [6.1.2] cT.278-291
Hamnpsoxenue paznoxeHust. 3akOHbI
®dapages.
JlaGopaTopHas pa6ota mo Teme Ne 5.1
1)Uzmepenune D/1C ranpBaHUIIECKOTO 0,5 2 mojroToeka k JIP
[6.3.6] cp. 36-43
JJIeMeHTa
JlaGopaTopHas pa6ota mo Teme Ne 5.2
1)DnexTponu3 ¢ pacTBOPUMBIM aHOIOM 05 ) noArotoska k JIP
2)DNeKTPOIU3 C HEPACTBOPUMBIM ' [6.3.6] cTp.43-48
aQHOJIOM




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

HaunmeHoBaHue pa3iejioB, TEM

Bunel yueoHoii padoTsl

KonTakTHast

padora

Jleknumn, yac

JlabopaTopHbie
pa6oThl, yac

IpakTHyeckue

3aHATHSA, YaC

CamocTosiTeJIbHAS

padoTa CTy1eHTOB

(CPC), uac

Bux CPC

HaumeHnoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHUBHBIX
00pa3oBaTeIbHBIX

.12
TEXHOJIOTHH

Peanuzanus
B paMKax
IIpakTHyeckoii
MOATO0TOBKH
(TpyAoeMKOCTh B

yacax)

Haumenosanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca
(TpyAoeMKOCTh B

yacax)

Tema 5.4 . Kopposus. OCHOBHBIE BUIBI
Koppo3uu. Turel KOppO3UOHHBIX
pa3pyiieHui. XumMu4yeckast Kopposusl.
OneKTpoXuMHuIecKast KOppO3Hsl.
Koppo3us ¢ BonopoaHoi u
KHUCJIOPOIHOM enosipu3alueil.
TepMoauHaMHUYECKUE U KHHETHUECKUE
aCIEKThl KOPPO3UU. BiausiHue BHEIIHUX
(hakTOpPOB Ha 3aKOHOMEPHOCTH
KOPPO3HOHHBIX IPOLIECCOB.

0,25

[Ipopabotka exmii 1
OCHOBHOM JIUTEpaTyphl

[6.1.2] cr.310-327

Tema 5.5. MeTop!I 3aIMTEl METAIIJIOB OT
Koppo3uu. JlerupoBaHue, 3alIUTHbIC
MOKPBITHUS, HIEKTPOXUMHUUECKHE METO/IbI
(TIpoTeKTOpHAs, aHOAHAS M KaTO{HASI
3allKTa), OCJIa0JIeHne CBOMCTB
KOPPO3HOHHOM Cpe/Ibl, HHTHOUTOPEI,
palroHaIbHOE KOHCTPYUPOBAHHE.

0,30

10

[Ipopabotka eximii 1
OCHOBHOM UTEepaTyphl

[6.1.2] cr. 327-340

JlaGopaTopHas paGora mo Teme Ne 5.3
1)Bmustame pH cpembl Ha  CKOpOCTh
KOpPpO3HH

2) BiusiHue akTHBaTOpOB (MOHOB XJIOpA,
NHgs,) Ha ckOpOCTH KOPPO3UHU

3) BausHue nepeHanpskeHUs BOAOPOJIA

Ha CKOPOCTb KOPPO3HUU

0,25

moaroToska k JIP
[6.3.7] ct. 39-40;
Bemonuenue /13 [6.3.7]
ct. 30-38




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

HaunmeHoBaHue pa3iejioB, TEM

Bunel yueoHoii padoTsl

KonTakTHast
padora

Jleknumn, yac

JlabopaTopHbie
pa6oThl, yac
IpakTHyeckue

3aHATHSA, YaC

CamocTosiTeJIbHAS

padoTa CTy1eHTOB

(CPC), uac

Bux CPC

HaumeHnoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHUBHBIX
00pa3oBaTeIbHBIX

.12
TEXHOJIOTHH

Peanuzanus
B paMKax
IIpakTHyeckoii
MOATO0TOBKH
(TpyAoeMKOCTh B

yacax)

Haumenosanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca
(TpyAoeMKOCTh B

yacax)

JlabopaTopHasi paboTa no teme Ne 5.4
1) AHOZIHBIE U KaTO/HbIE 3aIIUTHBIC
TMOKPBITHUA METAJIJIOB

2) DNEeKTPOXUMUIECKHE METOIBI 3aIATHI
METaJUIOB OT KOPPO3HH

0.25

noAroroska k JIP
[6.3.7] ctp. 40-41;
Beimosnuenue 113 [6.3.7]
cr. 30-38

Hroro no 5 pasgeny

1

2

56

OIIK-1
HOIIK-1.1

HOIIK-1.3

Pasnen 6 Teopus ctpoenus atoMmoB. [lepu
Xumuueckast CBsI3b

OJUYCC

KW 3aKOH.

Tema 6.1. CTpoeHue aToma.
KBaHTOBO-MexaHHYECKOe 0OBICHEHNE
CTpoeHus aroma. BomHoBast GyHKIu,
ypaBuenue llpenunrepa. Ksanrossie
yrcia. Pacnipenenenue 31eKTPOHOB B
aToMax 3JIEMEHTOB 110 IHEPTeTHYECKUM
YPOBHSIM U noxypoBHsM. [IpaBuna
Xynaa u KneukoBckoro. DHeprust
MOHU3aIUH, SHEPTUs CPOJCTBA U
3IEKTPOOTPHULIATENIEHOCTh ATOMOB.
Ilepuonnueckuii 3axkon .M.
Menneneesa. ITepuonnueckas
cucTeMa JIEMEHTOB U €€ CBSI3b CO
CTPOEHHEM aTOMA. M3menenue
CBOWCTB 3JIEMEHTOB B IIEPHOIUIECKON
cucTeMe.

0.25

12

[Ipopabotka ekt 1
OCHOBHOM JUTEepaTyphl
[6.1.2] cr. 17-31;
[6.1.3] cr. 10-40




Ilnanupyemble
(KOHTpOJIMpYyeMble)
pe3yJIbTaThl
OCBOCHUSI:
ko1 YK; OIIK; IIK
W HHIUKATOPBI
AOCTHAKEHUS
KOMIeTeH Uit

Bunel yueoHoii padoTsl

KonTakTHast
padora

HaunmeHoBaHue pa3iejioB, TEM

Jleknumn, yac

JlabopaTopHbie

pa6oThl, yac

IpakTHyeckue

3aHATHSA, YaC

CamocTosiTeJIbHAS

padoTa CTy1eHTOB

(CPC), uac

Bux CPC

HaumeHnoBaHue
HCIOJIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHUBHBIX
00pa3oBaTeIbHBIX

.12
TEXHOJIOTHH

Peanuzanus
B paMKax
IIpakTHyeckoii
MOATO0TOBKH
(TpyAoeMKOCTh B

yacax)

Haumenosanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca
(TpyAoeMKOCTh B

14
yacax)

Tema 6.2. XuMu4eckas CBA3b.

IIpupona XxuMu4eCKO CBSI3H, YCIOBUE U
crocoOBl ee BO3HUKHOBEHII. OCHOBHBIE
TUTIBI XUMHUUYECKOH CBsi3U. MeTtasuinyec-
Kas cBs3b. loHHas cBsa3b. KoBanenTHas
CBs13b. MeTo/ BaJICHTHBIX CBA3EH.
OOMEHHBIN 1 JOHOPHO-aKLENTOPHBIH
MEXaHU3MBI ¢¢ BO3HUKHOBEHUs. CrocoObl
MEPEKPBIBAHUS IICKTPOHHBIX 00JaKOB
(aToMHBIX OpOUTasCii). G U T-CBS3H.
OnuHapHble U KpaTHble cBsi3U. [lepekpsi-
BaHUE AJIEKTPOHHBIX 00JIAKOB M IIPOYHOCTH
cBs3u. Teopust rubpunmzarmu. Teopus
OTTAJIKUBAHUSA JIOKAJIM30BaHHBIX JJIEKT-
poHHbIX nap. HanpaBneHHOCTh XUM.
CBS3M U T€OMETpHs MOJIeKyJ. [nuHa,
yro u dHeprus cBs3u. [loasipHOCTH
CBS3U U MOJIIPHOCTH MOJIEKYJI.
JunonbHbIE MOMEHTHI.

0,25

12

[IpopaboTka JeKImii 1
OCHOBHOM NUTEpaTypsl
[6.1.3] cr.42-93




LT

Bunel yueoHoii padoTsl
Ilnanupyemble
KonTakTHast
(KOHTpoOJINpYyeMBbIe) 5 ® o HaumenoBanue Peanuzanus HaumeHnoBanune
adora
pe3yJIbTaThl P % E o HCIOJIb3yeMbIX B paMKax pa3paboTaHHOro
OCBOCHHUSA: - o “:f ol 2wl 53 &S AKTHBHBIX H IpakTuyeckoi DJIeKTPOHHOT0
auMeHOBaHMe Pa3eJioB, TeEM = & s .
rxoa YK; OIIK; IIK cHo € Paseios, T = E_ = § = E E’ o Bun CPC MHTEPAKTHUBHBIX NOArOTOBKH Kypca
« s -
U MHANUKATOPbI E = 2 ; g 5 i ?3 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
= e e o L12
JOCTHKEHHS % §' L§ % Z § < ~ TEeXHOJOTHH qacax) qacax)
KOMIeTeHIii B |8 &30 =
= =
Tema Ne 6.3. MeTaisbl. Jleknus -00OBSICHEHHE
Mertamnmueckas cBs3b. [loHsaTHE O C YaCTHUYHBIM
30HHOM TEOpUU KPUCTAIIIOB. MIPUBJICYCHHEM
[TonynpoBOAHUKH U AUDIEKTPUKH (b opMBI IUCKyCCHUH,
Oecenpl
MOATOTOBKA K JICKITUN
0,35 10
[3.12] ctp. 3-29, 36-41
JlaboparTopHas padora Ne 6.1
Pewenue 3a1au no 30HHON TEOpUU 05 9 moaroroska k JIP
KkpucTaios. [lonynpoBoaHuKH ' [3.12] cTp. 3-29, 36-41
KonTtponsHslil onpoc
Hroro no 6 pa3nery 0,85 | 05 36
HUTOI'O 3A CEMECTP 3 3 194
HUTOI'O no aucuunjnHe 3 3 194




5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTAIMUA 11O U'TOI'AM OCBOEHUA JUCHUITJINHBI.

Texymmii KOHTPOJIb OCYIIECTBIIAETCS 110 BCEM BUIaM y4eOHOTO MpoIecca: TECTUPOBAHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pellIeHne NPAaKTUUECKUX 3a/1a4, KOHTPOJIbHbIE PaOOTHI.

5.1. TumoBble KOHTPOJIbHbIEC 3aJlaHUSI WIH HHbIe MaTepuajbl, HeOOXOAUMBbIE ISl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpockl, uHAMBHIyaldbHBIE 33JaHUS M 3aJa4d IPEJICTABICHBI B METOAWYECKHX
yKa3aHUsIX K IPaKTHYSCKUM M J1abopaTopHbiM 3aHsTusM [3.1 — 3.13], npencraBieHHbIX B 1I. 6.3.

5.2. Onucanue nmokasarejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSITHCA OANJIbHO-PETHHIOBASI/ TPAAMUMOHHASL CUCTEMa KOHTPOJIA W OILICHKHU
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopuTEIHHO
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Tabnuya 6 — Kpumepuu oyenuganus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OUECHUBAHUS

Kon n
HAaHMEHOBaHHe
KOMIIETEHI[UH

Koa m HanMeHOBaHUe
HHAUKATOPA T0CTUKEHUSI
KOMIIeTeHIMH

KpuTepun oueHnBaHus pe3yabTaTOB 00y4eHUs

Onenka
«HEYJAOBJICTBOPUTEJIbHO»
/ «He 3a4TeHO»
0-59%

OT max peUTUHTOBOMI
OILICHKH KOHTPOJIS

Onerka
«YAOBJIETBOPHTEJILHOY /
«3a4TEHO»
60-74%

OT max peUTUHTOBOMI
OILICHKH KOHTPOJIS

Onerka
«xopooy /
«3a4TEHO»
75-89%

OT max peUTUHTOBOI
OILICHKH KOHTPOJIS

Onenka
«OTJIUYHO» /
«3a4TEHO»
90-100%

OT Max pPEUTUHTOBOM
OIICHKH KOHTPOJIS

OIIK-1. Criocoben
HCTIONB30BaTh
MIOJIOXKEHHUS, 3aKOHBI
U METOJIBI
€CTECTBCHHBIX HAayK
U MaTeMaTHUKH IS
pelieHus 3agay
HHXEHEPHOUI
JeATEIILHOCTH.

HOIIK-1.1 Ilpumensem
3AKOHbI €CMEeCMEEHHbIX HAVK
071 onucanusi pabomol
obvexma.

He 3HaeT OCHOBHBIX IOHATHI
3aKOHOB XHMHH ,HE YMEeT
OCYLIECTBISTH JIa00PaTOPHBI
9KCIIEPUMEHT, HE BIIa/eeT
HaBBIKAMH OCHOBHBIX XHMHYECKHX
orneparuii. He MOKET BBIIIOJIHATh
pacdeTsl 1 00paboTKy
9KCIEPUMECHTAIBHBIX PE3YJIbTATOB
C UCIIONIB30BAHHUEM JIUTEPATYPhI U
9BM.

Cnabo 3HaeT OCHOBHEBIC
MOHSTHS U 3aKOHBI XUMHUH
,ITTIOXO YMEET OCYIIECTBISITh
J1a00PATOPHBIA YKCIICPUMEHT,
c11a00 Ba/IeeT HaABBIKAMU
OCHOBHBIX XUMHYECKUX
oreparuii. He MOXKeT
MPaBUIILHO BBIIOJHATH PAaCUCThI
1 00paboTKy
IKCIIEPUMEHTAIBHBIX
PE3yNbTaTOB C UCTIOJIL30BAHUEM
mutepatypel 1 OBM.

Xopomo 3HaeT OCHOBHBIE
TIOHSTHUS U 3aKOHBI XMMHH,
YMeEeT OCYIIECTBILITh
11ab0paTOPHBIH
9KCHEPUMEHT, XOPOLIO
BIIAJICCT HABBIKAMHU
OCHOBHBIX XUMHYECKHX
orepanuii, MOXeT
BBINOJIHATE pPacyeTsl 1
00paboTKy
9KCTIEPUMEHTAIBHBIX
pe3yIbTaTOB C
HCIIONIb30BaHUEM
nurepaTypsl 1 OBM, HO B
HEKOTOPBIX pasjenax
JIOITYCKAET OMHMOKH.

YBEepeHHO 3HaeT
OCHOBHBIE TIOHSATHUS H
3aKOHBI XUMUHU, yMEET
OCYIIECTBIATh
71ab0paTOPHBIH
9KCIIEPUMEHT, XOPOLIO
BJIa/IceT HaBBIKAMHU
OCHOBHBIX XUMHYECKHX
OTepalnii, YBEPEHHO
MOJKET BBIIIOJHATH
pacueTsl U 00paboTKy
9KCTIIEPHMEHTATBHBIX
PEe3yNbTaToB C
HCIIOJIb30BaHHEM
murepaTypsl U1 OBM.

HOIIK-1.3Pewiaem
NPUKIAOHbIE 340a4U
UHIICEHEPHOU 0esTMeNbHOCTU C
UCNONB30B8AHUECM 3AKOHOE
eCcmeCcmeeHHbIX HAYK U
Mamemamuiecko20
annapama.

He Brnaseer TeopeTHIECKIMEI
OCHOBaMU XHUMUS; HE 3HAET
METOJIOB TEOPETHIECKOTO
[UIAHAPOBAHMST XUMUYECKOTO
IKCTMEPUMEHTA U HE yMEeT
COCTABIIAThH [IaH MPOBEACHHS
HCCIICTIOBAHUS, OCYIICCTRIIATh
00paboTKy M aHATH3 MOJYYECHHBIX
Pe3yIbTaTOB; HE BIA/EeT
HaBLIKAMH CaMOCTOSTEIBHON
paboTEI B 00JIaCTH XUMUU U
(H3UKO-MAaTEMAaTHIECKUM
armapaTroM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

[ToBepXHOCTHO 3HAET
TEOPETUIECKUE OCHOBBI XUMHH,
HE B ITOJIHOM 00bEME 3HAeT
METO/IbI TEOPUH TTTAHUPOBAHUS
XHMHYECKOTO KCIIEPUMEHTA;
HE B MIOJJHOM 00bEME MTPOBOIUT
aHam3a u 00paboTKy
Pe3yNbTaTOB SKCIICPUMEHTOB;
HE B ITOJIHOM 00beMe BIa[eceT
HAaBBIKAMM CaAMOCTOSTEIILHOM
paboThI B 00JIACTH XUMUH U
(hU3HKO-MaTEeMaTHIECKIM
.anmapaTroM o0paboTku
pe3yabTaToB.

Xopoulo 3HaeT
TEOPeTHYECKHi MaTepua, HO
B OT/JIEJTIBHBIX pa3zenax
JIOIyCKaeT HETOYHOCTH;
3HAET METOJIbI
TEOPETHYECKOTO
IUIAHUPOBAHUS XUMHUYECKOTO
9KCHEPUMEHTA; 3HACT
METOIbI aHAJIN3a U
00paboOTKH Pe3ysIbTaTOB
9KCIIEPUMEHTOB, HO HE
BCEraa BEPHO UX HpHMerleT;
BIIafeeT (PU3UKO-
MaTeMaTHYeCKUM arnmapaToM
00pabOTKH Pe3yNIbTATOB.

OT1an4HO 3HaeT
TEOPETUUECKUI MaTepua;
3HAET METO/IbI TEOPHUHU
TUTAaHUPOBAHHUS
JKCIIEpUMEHTA; 3HAeT
METOJIbI aHAJIN3a U
00pabOTKH Pe3yNIbTaTOB
9KCTIEpUMEHTOB; BIIaJICEeT
(U3UKO-MaTEeMaTHIECKUM
anmapaTtoM




6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHasi iuTepaTypa, neyaTHble U3aHUsA OUOJIMOTEYHOro (hoHIA

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApPA Ka)XJ0ro U3 M3/IaHuM, YKa3aHHBIX HIKE HA KaXJ0ro oOydarollerocs M3 yucia JIUIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. OOmias u Heopranudeckas xuMust: YueOHuk 11 By30B / H.C. AxmeToB.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muuaka H.JI. O6mas xumust: YueOnuk mis 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
nepepad. u gon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pom. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii 51.A.O0mas u Heoprannveckas xumusi: Yueonuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnpaBouHo-0nbanorpadguyeckas Jureparypa

2.1 Haymo B.U. KowmmnekcHbie coeaunenusi: y4e0. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. AnekceeBa. — Huxuuit Hosropon, 2019. — 173 c.

2.2 HaymoB B.M. Atom. Xumudeckasi CBsi3b M CTpOCHHE BemiecTBa: MoHorpadus/ B.W.
Haymos, I'.A. [lanuueBa, JI.H. YersipOok, X.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 AJIL I'ankun, B.K Ocmanos., «Xumusay, 2013.

6.3. MeToauuyecKkue YKa3aHusi, pCKOMECHIAUUHU U APYIrue MaTepuajbl K 3AHATUAM

B cnincox «Meroanueckue ykazaHus, pEeKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM
BKJIIOYAIOTCA METOAMYECKHE YKa3aHUs W PEKOMEHJAIMHM 110 MPOBEIECHHUIO JIAOOPATOPHBIX U
NPaKTUYECKUX YUEOHBIX 3aHATHUI 110 TaHHON TUCIUITIIMHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooasamenimu:

3.1 ManyneBuu XX.B. Benenue B xkypc obmieit xumunu. OCHOBHBIE MOHSTHS U 3aKOHBI:
y4eOHO-MeTOoI. TocoOue K 1abopaTopHbIM padoTam 1o Kypey «O01as 1 HeopraHu4ecKask XuMHUs
st ctynentoB HampasieHud 18.03.01 «Xumuueckast rexnonorus», 19.03.01 «buotexnonorusy,
11.03.04 «OnexTpoHrka u HaHOZJIEKTpoHUKay, 22.03.01 «MarepuanoBeneHne M TEXHOJOTHH
MaTepuaioB» Bcex ¢opm odyuenust / JK.B. Manynesuu, O.H. Kosanesa, T.B. CazontseBa //
Hwxunit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHTbI XUMUYECKOI TEPMOIMHAMUKH B Kypce O0Ieil XUMHUU: METO/.
yKa3aHMs K J1a00OpaTOPHBIM U MPAKTUYECKUM 3aHATHUAM 10 KypCy OOLIed XUMHM JUIs CTYISHTOB
XMMHUYECKHX U HEXUMHUYECKUX CIEHUAIBHOCTEH JTHEBHBIX, BEYEPHUX M 3a0YHBIX (aKyIbTeTOB /
B.1. Haymog, XX.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropox, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHHWS XHUMHUYECKHX PEaKIIHi:
METOMYECKHE YKa3aHUsl ISl IPOBEACHUSI KOHTPOJIbHBIX padOT U KOJJIOKBUYMOB IO KypCy o01ei
XUMHUH JJIsl CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHAIbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0uHbIx (opm oOyuenus / I'.H.bopucosa, A.B. bopucos, F0.B. Barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. Anekceepa. 2015. — 49 c.

3.4. barranoBa FO.B. CkopocTh XUMHYECKUX peakiuil. XUMHUYECKOE PAaBHOBECUE: METO/I.
yKa3aHWsl JJIsl TPOBENEHUST J1abOpaTOPHBIX 3aHATUN TO Kypcy OOIIed XWUMHH IJisi CTYACHTOB
XUMHAYECKUX U HEXMMUYECKUX CIHCIUAIBHOCTEH IHEBHBIX, BEUYCPHUX U 3a0YHBIX (aKyyIbTeTOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Mamynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A./[. PacTBOpBI 3JI€KTPOIMTOB: Y4EOHO-METO/1. TOCOOME K TPAKTUICCKUM
u naboparopHbIM pabotaM. HauBuAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHUYCCKUX CICIHMAIbHOCTeH JHEBHBIX, BEUYCPHHX M 3a0uHbIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huxuauit Hosropoa, HI'TY um. P.E.
Anexceesa. 2020. — 33 c.

3.6. CamconoBa A.J[. OKHCINTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIMU: METOJUYECKHE
yKa3aHUs K JJaOOpaTOPHBIM U MPAKTUUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKUX CHEIHAIIbHOCTEH THEBHBIX, BEUYEPHUX U 3a0YHBIX (HOpM 00ydeHHs/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceesa.
2012.36c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MPOBEACHUS TEKYIIEr0 KOHTPOJIS MO Kypcy OOIIeH XMMHUU U HEOPTAaHMYECKOM XHUMHH JIJIst
CTYJICHTOB XUMHUYECKUX M HEXUMUYECKUX CIEHIUATbHOCTEH JHEBHBIX, BEYEPHUX U 3A0UHBIX (HOpM
oboyuennst / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
AnexceeBa. 2017. 14 c.

3.8. KoBanera O.H. Dnekrpoxumusi: METOAWYECKHE YKa3aHUsA K JIa0OpaTOPHBIM H
MPAKTUYECKUM 3aHATUAM 10 Kypcy OOIIel XUMHUU AJISl CTYACHTOB XUMUYECKUX M HEXUMHUYECKUX
CIEIMAIbHOCTeH JTHEBHBIX, BeUEpHHX M 3a04HbIX (popm obOyuenus / O.H. Kosanera, HO.B.
barranosa, B.K. Ocmanos, A.Jl. Camconosa // H. Hoeropoa. HI'TY um. P.E. AnekceeBa. 2012.
52 c.

3.9. CmupnHoBa JILA. CrpoeHue aroma: METOJMWYECKHE YyKa3aHUs K MPaKTHYECKUM
3aHATUSAM 10 Kypcy OOIIe W HEOpraHWYecKOW XHMHUHU [UJISl CTYJCHTOB XUMUYECKHX U
HEXUMHUYECKUX CIIECIMATILHOCTEN THEBHOU M BeuepHer ¢opm oOyuenus / JI.A. Cmupnosa, JK.B.
Marnynesuu, ['.A. [lanuueBa, I'.®. Bomomun, JI.H. Yertsipbok, C.B. KpacnonyOckas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenune aroma. XuMHUYECKas CBSI3b: METOJ. YyKa3aHWsS Jis
MPOBEJICHUSI KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB IO Kypcy OOIIed XMMHUU A CTYJASHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIMATbHOCTEH THEBHBIX, BEUEPHHUX U 3a0YHBIX (hopm oOydeHwus /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. Haymos B.1. Xumuueckasi cBs3b: METOJI. YKa3aHUS K MPAKTUUECKUM 3aHATHSM IO
Kypcy oOIel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIEIHaTbHOCTEH MTHEBHBIX, BEUEPHUX U
3aouHbIX (pakynbreros/ B.M. Haymos, JI.H. YersipOok, I'.A. ITanuuesa // H. Hosropox, HI'TY
uMm. P.E. Anekceena. 2012. 37 c.

3.12. HaymoB B.M. KowmruiekcHble COeIMHEHHs: METOAMYECKHE YKa3aHus K J1ab. u
MPAKTUYECKUM 3aHATUAM MO Kypcy obmedt u Heopranuudeckoil xumuu HI'TY ans cryaentos
xuMuueckux crenuanpaocteit / B.M. Haymos, I'.A. [Tanuuesa, JI.H. Yetsipooxk. // H.Hosropo.
HI'TY um. P.E. Anekceena. 2014. 51 c.
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6.3.2 Memoouueckue ykazanus, paspaoomannsvie HI'TY

3.1. Meronnyeckue peKOMEHIAIMHM IO OpTaHU3alMHM ayAUTOPHOM pPaboThL. I[IpUHATHI
YuebHo-meronnyeckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpens 2013 r.
DIIEKTPOHHBIN azipec:

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

3.2 MeToauueckre peKOMEHAAlUU 110 OPraHU3alMK U IUIAHUPOBAHUIO CaMOCTOSITEIILHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuaaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
AnekceeBa, mnporokoaq Ne 2 or 22 ampens 2013 1. DJIEeKTpOHHBIA  ajapec:
http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nmocobue «IIpoBenenue 3aHATHI ¢ MPUMEHEHHEM HHTEPAKTUBHBIX (opM H
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkun E.I., 2013 r. DjiexkTpoHHbIH
aapec:http:/www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI

VY4eOHbI mpouecc MO  AUCUMILUIMHE oOOecrieueH HEOoOXOIUMBIM  KOMILIEKTOM
JUIEH3UOHHOTO M CBOOOJHO PaCIpOCTPAHSEMOr0 MPOTPaAaMMHOIO OOeCHedeHus, B TOM YHCIe
OTEUYECTBEHHOTO IPOM3BOJICTBA (COCTAaB MO IUCHHUIUIMHE ompeaeneH B Hactosimeir PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HHGPOPMAIHOHHO-TEIeKOMMYHUKAIIMOHHOH  ceTH
«HTEepHET», HEOOXOAMMBIX /JIsl OCBOECHHS THCIUIIUHBI (MOIYJIs1)

[lepeuenb mporpaMMHBIX IPOAYKTOB, UCIIOJIBb3YEMbIX IIPH MPOBEAECHUN PA3JIMYHBIX BUI0B
3aHATHUH 10 TUCHUIUIMHE (OTKPBITHIM 10CTYI):

1.  Koncynsrant [Lmtoc [DnexkTponHsblil pecype]: CipaBouHas npaBoBasi cuctema. - Pexxum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnektponHas  OuOmmoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3.  DnekrpoHHas OubamoTeyHas cucreMa [ToBOHKCKOTO rocy/1apcTBEHHOTO YHHUBEPCUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3arun. ¢ skpana.

4.  DnekTpoHHO-OMONMOTEYHas cucreMa Znanium.com [DIeKTpoHHBIH pecypc]. - Pexxum
nocryma:http://znanium.com/. — 3aru. ¢ akpana.

5. OtkpsiToe oOpazoBanue [ DNEKTPOHHBIN pecypc]. - Pesxxum moctyma: https://openedu.ru/.
- 3arz ¢ 9KpaHa.

6.  Polpred.com. O630p CMU. Ilonnomexcmosas, mHoeoompaciesas 6asa oaunwvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvt Oanubix Bcepoccuiickoeo uncmumyma HayyHoOU U MeXHU4eCcKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DINeKMpOHHbILL
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8.  Yuusepcumemckan ungopmayuonnas cucmema Poccus [Onekmpoumuwiti pecypc]. -
Peowcum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/

7.2. llepeyeHb MPOrpaMMHOr0 olecnedeHUs] 1 MH(POPMALUHOHHBIX CHPABOYHBIX
cucTeM

Taonuya 7 — Ilepeuens I31eKmMpoOHHBIX OUOIUOMEUHBIX CUCHIEM

Ne HaumenoBanue IbC Ccblika, 10 KOTOPOi
ocymectsiasercs aocryn k 9bC
1 KoHCynbTaHT CTyAcHTA http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
4 TNT-ebook https://www.tnt-ebook.ru/

Taonuya 8 — Ilepeuenv npozpammnozo obecneyenus

IIporpammHoe oGecnieyeHue, MCMOJIb3yeMoe B IIporpammHoe obecneyenue
YHUBepcHTeTe Ha J0TOBOPHOIi OCHOBe cBO0OOJHOIO
pacnpocTpaHeHust
Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (nuueH3us
Premium, norosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamucka MSDN 4689, noanucka Adobe Acrobat Reader
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14) (FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 or 25.09.14)
Microsoft Office Professional Plus 2007 (nutien3ust Ne
42470655)
Microsoft Office (muuen3us Ne 43178972)
Windows XP mur. Ne 65609340
Office 2007 ynum. Ne 43178971
Microsoft Windows XP Professional (sutniensust Ne 43178980)
MicrosoftOffice 2007 (iunensust Ne 44804588)
1C npeanpusrue 8.1 (JIMLIEH3NOHHOE COTJIAIIEHNE
Ne800908353 ¢ 3A0 «1Cy)
Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)
Dr.Web (c/u ZNFC-CR5D-5U3U-JKGP ot 20.05.2024)
Koncyasrantllnroc (Jloroop Ne 28-13/16-313 ot 27.12.16)
Texakcnept (JoroBop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazaH mnepedeHb NpPOQPecCHOHANBbHBIX 0a3 JaHHBIX M HMH(OPMAIMOHHBIX
CTIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH AOCTYN (yAaJeHHBIH ocTym). /laHHBIA mepedeHb
HOJUIEXUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu ®I'OC BO.

B nanHOM paszzgene MoOryT ObITh NMPHUBEAEHBI pecypchl (CCHUIKM Ha CAWThl), HA KOTOPBIX
MOYKHO HalTH TOJNE3HYIO A Kypca MHPOpPMalWio, B T.4. CTATUCTHUYECKUE WM CIPAaBOYHBIE
JaHHbIE, y4eOHbIe MaTepHalIbl, OHJIAWH KypPCHI U T.JI.
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Taonuya 9 — Ilepeuenv cosepemeHHbIX RNpOPeccuoHanIbHbIX 043 OAHHBIX U
UHDOPMAYUOHHBIX CHPABOYHDBIX CUCHEM

Hoctyn k pecypcey (yaajaeHHbIH
Ne HanmenoBanue npogeccuoHaJabHON 0a3bl AOCTYI C YKa3aHUEM
" | naHHBIX, UHPOPMALMOHHO-CIIPABOYHON CUCTEMBI | CCHUIKH/I0CTYI U3 JIOKAJIbHOM
CeTH YHHUBEPCHUTETA)

1 basza  ngaHHBIX  CTaHZApTOB M pEriIaMeHToB | https://www.gost.ru/portal/gost
POCCTAHIOAPT //home/standarts
OnekTpoHHas 0a3a  u30paHHBIX  CTaTed IO i

2 P P http://www.philosophy.ru/
bunocopun

3 EnuHblii apXxyuB SJKOHOMHYECKHUX M COLMOJOTHYecKux | http://sophist.hse.ru/data access.s
JTAaHHBIX html
bazsr aHHbIX  HamumonasmbHOTO  coBeTa  TIO

4 Hu 1 http://www.ncva.ru
OIICHOYHOH JCSITEIBHOCTH
CnpaBounass mpaBoBas cuctema «KoHCylIbTaHT .

5 JIOCTYII U3 JIOKAJIbHOW CETH
ILarocy»

NudopmanmonHo-cripaBoyHas CucTeMa .

6 JOCTYM U3 JIOKAJIbHOU CETH

«Texkcnepr»

8. OBPA3OBATEJIBHBIE PECYPCbI J1JI1s1 UTHBAJINJ1O0B U JIUIL C OB3

B T1ab6m.10 yka3aH mepedeHb O00pa30BATEIBHBIX PECYpPCOB, HMEIONIMX  (POPMBEI,
allanTUPOBaHHBIE K OTPAaHWYCHUSM UX 3[0POBBS, a TAKXKE CBEICHHS O HAIMYMU CIICIHATbHBIX
TEXHHUYECKHX CPEICTB OOYyYeHHS KOJUICKTHBHOTO W WHIMBHIYaJIbHOTO TOJb30BaHusA. [lpu
3allOJTHEHUH TaOJMIBI MOXKET OBITh MCIOJBb30BaHa HMH(GOpPMAIUs, pa3MeLIeHHas B IOJpasfese
«docrymHas  cpema»  cnenmanmsupoBaHHoro pasznmena caidta HITY  «Csemenust 00
oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 — Obpazoseamenvhule pecypcovl 013 uHeaUud08 u auy ¢ OB3

CaeneHnst 0 HAJIMYHMH CHENHATBHBIX
Ilepeyenb oOpa3oBaTeIbHBIX PECYpPCOB,
TEXHUYECKHX CPEICTB 00yYeHUs
Ne NPHCIOCOOICHHBIX VIS MCIOIb30BAHUS
KOJIJICKTHBHOT'0 ¥ HHAMBHUAYAJbHOIO
uHBaJuaaMu u Junamu ¢ OB3
10J1b30BAHUSA
1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIMYeHuUe mpudra
CHeualbHOe MOOMIIBHOE NMPUIIOKEHHE -
5 9BbC «Jlanb» CUHTE3aTOp pe4H, KOTOPBII
BOCIPOU3BOJUT TEKCThI KHUT U MEHIO
HaBUT AU
3 OBC «¥Opaiit» BepCHs IS CIaO0BUISITNX

9. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHHUE, HEOBXO/JNMOE JJIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JTUCHUIIJIMHE

YyeOHBIC ayIUTOPUHU [JIsl TPOBEJACHUSA 3aHATHH TO JUCIUIIIMHE, OCHAICHBI
000py/IOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasfene.
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Taonuuya 11 — Ocnawgennocms ayoumopuii u nomewjeHu

paodomout cmyoenmos no OUCUUnIuUHe

0/ CAMOCHOAME/IbHOIL

Ilepeyenn
HaumenoBanmue JIJUMIEH3UOHHOTI'0
ayIMTOpUil N OcHanleHHOCTh ayAUTOPU I MPOrpaMMHOI0
Ne NOMeIeHU 1A MOMEIeHU ¥ TOMEeIeHUH 1151 ob0ecreyeHus.
CaMOCTOSITEJILHOM CaAMOCTOSITEIbLHOM paﬁ()TbI PexkBU3UTHI
padoThI MOATBEPKIAAI0NIEr0
JOKYMEHTA
1. Tocka memoBast - 2 IIT.
2. Crousl 1aboparopHsle (pabouee mecTo
crynenra) Ha 20 yein.;
3. PabGoyee mecTo mpemnoaasaTens — 2 MIT.;
4. BertspkHble mKkadel - 2 mT;
6264 u 6261 5. O6opynoBaHue [T IPOBEACHUS
y4eOHbBIE ayTUTOPHHN IS 71a00PaTOPHBIX 3aHSATHH 10 AUCIUIUINHE
MIPOBEJCHUS MIPAKTHUECKUX U | XHUMUS:
mabopaTOPHBIX 3aHATHH, mKad CymImIbHBIN - 2 MIT.,
TPYIIIOBBIX U 3JEKTPOXMMHUYECKHE SUCHKH IS N3MEPEHHS
WHIUBUAYaAIbHBIX D J1C XUMHYIECKOT0 AJICMEHTa - 3 IIT.,
1 KOHCYJIbTAIlNi, TEKYIIEro NIEKTPONIU3EPHI - 4 mIT.,
KOHTPOJISI U IPOMEXYTOUHOH | BeImpsamurenu b5-47 — 6 mr.,
artectanuu (kadeapa pH-metper « TTJI-301%» - 4 mit.,
"[Ipon3BoACTBEHHAS KaJOpUMETPhI — 4 IIT.,
6e3011acHOCTb, 3KOJIOTHS U BECHl aHAJTUTHYECKHE 4 IIT.,
xumus" T. Huoxami muctrsatop 13-10 - 1 mT.,
Hosropon, Kaszanckoe mi. 12) | konbonarpeBatenu — 3 mir.;
BOJILTMETPHI IupoBbie B7-38 — 3 .,
BECHI TEXHUYECKHE — 2 MIT.,
TabmIel Menaeneesa- 4 mir.,
JabopaTopHas XUMHUYECKast MoCcyaa U
PEaKTUBEI
HA00p y4eOHO-HATJISITHBIX MOCOOUH
6147
yaebHas ayJUTOpHUS IS
MPOBEJCHUS 3aHATUN
JIEKIIHOHHOIO U 1. Windows XP, Prof, S/P3
CEMUHapCKOro THUIIA, (momnucka Dream Spark
TPYIIOBBIX U HHINUBH- I.llocka merosas Premium, norosop
2 JyaJibHBbIX KOHCYJbTALUH, 2. Pabodee Mecto mpenoziasatens NeTr113003 ot 25.09.14);
3. PaGouee mecTo CTyAeHTa - 64 der.
TEKYIEro KOHTPOI 1 4. TlepCoHAbHbIH KOMIBIOTED 2. Dr.Web (c/mH ZNFC-
MPOMEKYTOYHON aTTeCTallul CR5D-5U3U-JKGP ot
(xadenpa "IIpousBoacTBeH- 20.05.2024)
Hast 0€301aCHOCTh, YKOJIOTUS
u xumus" . HuokHMi
Hogropon, Kazauckoe 1., 12)
6265
yuebHas ayJUTOpHUS IS
MPOBEJCHUS 3aHATUN
JIEKITHOHHOTO U
CEMHHAPCKOro THIIA, )
A — 1. Mocka menoBas - 1 mr;
N 2. Tabmuua .. Menneneesa - 1 mir.
3 JyaJIbHBIX KOHCYJIbTALUH,
TeKYIero KOHIpOIA | 3. PaGoyee MecTo mpenogaBares
o 4. Pabouee MecTo cTyeHTa - 42 del.
MPOMEKYTOUHON aTTecTallui
(xadenpa "IIpousBoacTBeH-
Hast 6€30IMaCHOCTh, SKOJIOTHS
u xumus" . HuokHMi
Hogropon, Kazauckoe 1., 12)
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10. METOAUMYECKHUE PEKOMEHJAIIMU OBYYAIOLIIUMCHA
ITO OCBOEHHUIO JTUCHUITJIMHbI

10.1. OOmue ™MeToaHYeCKHE PEKOMEHIAUMH Ui OOyYAIOIIMXCS IO OCBOEHHUIO
AUCHHUILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTUHN

JucuumiuHa  peanu3yercss IMOCPEACTBOM  NIPOBEIACHHS  KOHTAKTHOM  paboOThl  C
oOyyaronuMucs (BKJIIOYasi MPOBEICHUE TEKYIIErOo KOHTPOJI YCIEBAEMOCTH), CAMOCTOSTEIbHOM
paboThl 00YUaIOIINXCS U TPOMEXKYTOUHOM aTTeCTaIlUu.

KonraktHas pabora MOXeT OBITh ayTUTOPHOH, BHEAYTUTOPHOM, a TakKe MPOBOAUTHCS B
3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTeNbHOM cpene yHuBepcutTeTa (mamee - DWOC). B
Cly4yae TMPOBEJCHUSI YaCTU KOHTAKTHOM pabotsl mo aucuuriinie B DMOC (B COOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTaKTHOM padoThl B DUOC skBUBajIeHTHA
ayJIUTOpPHOM pabdoTe.

[IpenomaBanue  NUCUMIUIMHBI  BEOETCS C  NPUMEHEHUEM  CIEIYIOLIUX  BUIOB
00pa30BaTENbHbIX TEXHOJIOTUMN:

-OaNILHO-PEUMUH208a51 MEXHOI02USI OYEHUBAHUA(NPU HATUYUL);

- KOIOKGUYM,

- KOHmMpOoIbHAsA paboma,

- mecm,

- omuem no 1ab6opamopHuIM paboma.

[lo uroram Tekylied ycHeBa€MOCTH CTYAEHTY MOJKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTecTalluu B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTYyIEeHTHI,
BBITTOJIHUBIINE BCE 00s3aTENbHBIC BHU/BI 3AINIAHMPOBAHHBIX YUEOHBIX 3aHITHH K MPOXOKICHUIO
MIPOMEKYTOUHOM aTTeCTallNH (IK3aMEHY).

PesyabraT 00yueHus cuurtaercsi cOpMHMPOBAHHBIM HA NMOBBILICEHHOM YPOBHeE, €CllU
TEOPETUYECKOEe COJIep:KaHrue Kypca OCBOCHO MONHOCTHIO. [Ipu ycTHBIX coOeceqoBaHUAX CTYICHT
MCUEPIIBIBAOIIE, MTOCIIEIOBATEIbHO, YETKO H JIOTUYECKH U3JaraeT y4eOHbId MaTepuai; cBOOOTHO
CIpaBJsieTCs C 3ajJayaMH, BOIPOCAMHM M JPYIrMMH BHAAMHU 3a/aHMM, HCIOJIB3YET B OTBETE
JIOTIOJTHUTENBHBIN MaTepuasl. Bece mpemycMmoTpeHHbIe pabodeil yueOHOW MporpaMMoin 3aiaHus
BBITIOJTHEHBl B COOTBETCTBHU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IOJIyUEHHBbIE DE3YyJbTaThl, IMPOSIBISIET CAMOCTOATEIbHOCTh TNPU BBITOJIHEHUU
3aJJaHUH.

PesyabraTr 00ydyeHusi cuuraercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €ClU
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MOJHOCThIO. IIpH ycTHBIX coOeceJoOBaHUAX CTYAEHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3a/layaMH, BOTPOCAMHM W JIPYTMMH BUJAMHU 3a/laHui, TpeOyIOIIMX NpPUMEHEHHS 3HAHUN; BCE
MpEeAYyCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUU C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOEH aHAIM3UPOBATh MONTYUYEHHBIE PE3YIbTATHI;
MPOSIBIISIET CAMOCTOSTEIBLHOCTD IIPH BBIITOJIHEHUU 33JaHUM

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIU CTYJICHT IPU BBIITOJTHEHUH
3a/laHuil HEe JIEMOHCTPHUPYET 3HAHUN y4eOHOro marepuala, JI0IMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBITIONHSACT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOAWMBIX YMEHH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAue€CTBO UX
BBITIOJIHEHUS OLIEHEHO YMCIIOM 0ajuIOB HUXKE TpeX MO OLEHOYHOH CHUCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. MeToanyeckue yKa3aHus JAJs 3aHATHI JIEKIIHOHHOTO THIA

JIeKIMOHHBIN KypC TpeanojaraeT CHCTEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTO IJIaHa. B X0o/ie JTeKIIMOHHBIX 3aHSATHI PACKPHIBAIOTCS 0a30BBIE BOIIPOCHI B paMKax
KOKJIOM TeMbl JUCHUIUIMHBI (Tabnuia 4). O003HA4YarOTCs KITFOYEBBIE ACMEKTHl TEM, a TaKkKe
JENaloTCs aKIeHThl Ha Hawnboyiee CIIOKHBIE M Ba)KHBIC MOJIOKEHHUS H3y4aeMOro Marepuana.

37



Marepuanbsl JIGKUMHA SIBISIOTCS ONOPHOW OCHOBOM JUISI TMOJATOTOBKH OOy4arommMxcst K
NPAaKTUYECKUM 3aHATHSM / J1a00OpaTOpPHBIM pabOTaM M BBINOJIHEHUS 3aJaHUi CaMOCTOSTENbHOU
paboThl, a TaKKE€ K MEpONPUATUSAM TEKYLIEro KOHTPOJIS YCHEBAEMOCTH M IPOMEXYTOUHOMN
aTTeCTalluy 110 JUCLIUILIMHE.

B xone neKUMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAHUE Y4eOHOTO
MaTepuaia.

10.3. MeTtoanuyeckue YyKa3aHHsi MO OCBOEHHIO JHCHMIUIMHBI Ha JIaDOPAaTOPHBIX
padorax

JIaGopatopHbie pPabOTHI MO3BOJSIOT TMPHOOPECTH CTYACHTAM YMEHHs paboTarh C
XUMHUYECKMMH PeareHTaMu, IoCy10i U MpuOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
IPOBOJIUTH NEPBUYHbIC HAy4HBIC HcCiienoBaHus. B naboparopHbie pabOThl BBEJCHBI AJIEMEHTHI,
HOBBIIAIONINE MHTEpPEC CTYJACHTOB K HMM M MX IIO3HABaTElIbHYIO aKTHBHOCTb. Hampumep, B
pabore "OmpeneneHue MOJSIPHON Macchl SKBUBAJICHTA MeTajula" ONpeensieTcss HEe TOJIbKO
SKBHUBAJIEHTHAs Macca (JIMTepaTypHbIl BapHaHT), HO W aTOMHas Macca MeTauia. B pabote
"Onpeneneane TemoBoro 3ddexra peaknmuu" TEIUIOEMKOCTh KaJIOPHMETpa OINPEACIAeTCS
METOANYECKH 00Jiee IPaMOTHO, YEM 3TO OIIMCAHO BO BCEX JIAOOPATOPHBIX MPAKTUKYMaX.

JInsi TOBBIIICHWSI TIO3HABATEIBHONW AaKTUBHOCTU CTYJCHTOB W TPUOOPETEHHS WMH
NEPBUYHBIX HABBIKOB HAY4YHOIO HCCIEIOBaHMs, B 3TH KiIaccU4eckue jgabopaTopHble pabOThI
BBEJICHBI 2JIEMEHTHI HAYYHOTO UCCIIEOBAaHUS, KaK-TO:

a) CaMOCTOATENIbHO 110100paTh PeaKTUBBI AJIs IPOBEACHMS TOW MIIM UHOM peakiii;

0) OOBSICHUTH NPOTEKAHUE OJHON PEaKUUH M HE MPOTEKaHWEe APYrod, Ha MEPBBIN B3I
oJ00HOH, peakIuy;

B) NIpeACKa3aTh MPAKTHUYECKOE 3HAYCHHE TOW WM MHON pPEaKUUH, CONMPOBOXKIAIOLICHCS
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[TonroToBKy K Kax10i 1abopaTopHOW paboTe CTYAEHT AODKEH HauyaTh C O3HAKOMIICHHUS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT coiepiKaHue MpeI0KEHHON TEMBI.

[Tocne BBIMONHEHUS KaXIOW J1abopaTopHO pabOTHI CTYAEHT O(QOPMIISET OTYET, B
KOTOPOM YKa3bIBAaIOTCA IIeJU paboThl, X0A pabOThl, JAaeTCsi PUCYHOK M ONMCAHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BHIYACICHUS M BHIBOIBL.

[Tpu ouleHuBaHMM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBINIOJIHEHHSI JKCIIEPUMEHTAIBHO-TIPAKTHYECKOW YacTH paboThl |
CTETIeHb COOTBETCTBHSI PE3yIbTATOB PAaOOTHI 3alaHHBIM TPEOOBAHUSIM;

- Ka4ecTBO 0(OpMIIEHHsI OTUeTa Mo padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BONIPOCHI TIPH 3aIIUTE paOOTHI.

10.4. MeToauyeckue YyKa3aHHsI 10 OCBOEHUI0 [MCUHHUIJIMHBI HA 3aHATHAX
CeMHHAPCKOro THIA

[IpakTHyeckue 3aHATUS HaNpaBiIeHbl Ha (HOPMUPOBAHHE HABBIKOB PEILIEHHS MPAKTHUYECKUX
3a/1a4, NPUMEHSSA IMOJYYCHHBIE TEOPETUYECKHME 3HAHMS, a TaK)KE HAaBBIKOB CaMOCTOSATEIBHOMN
paboThI 1O/T PYKOBOZCTBOM NpENOaBaTesl.

Ha npaxkTudeckux 3aHATHAX NMPOBOJIUTCSA PEIICHUE PAaCUYETHBIX 3a7a4 M YNPAKHEHHU B
npoiiecce MpopaboTKH Haubosee CIOKHBIX TEOPETHUECKUX BOMPOCOB. DTO MPOBOJATCS B TPEX
dbopmax:

1. yCTHBIH onpoc CTYACHTOB 110 KOHKPETHOM TeMaTHKe MPAKTUYECKOTO 3aHATHS;

2. pelieHue ¥ 00bSICHEHHE TUIIOBBIX 33/1a4 10 JaHHOH TeME;

3. camocTosTenpHas paboTa CTYJEHTOB C MCIIOJIb30BaHHEM YUeOHBIX MOCOOUH, JEKIUi U
KOHCYJIBTALIMI MPEToJaBaTess IPHU BBIMOJIHEHUN UMU KOHTPOJIBHBIX 3aJaHUM.

10.5. MeToanyecKue yKa3aHUs M0 CAMOCTOSITEJIbLHOM padoTe 00y4YaroUXCcst
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CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOYy4alomerocss K ayAuTOPHBIM
3aHATHSAM M MEPONPHUATUAM TEKYLIEro KOHTPOJS U IMPOMEKYTOUHON aTTeCTallMH M0 H3ydaeMon
JUCHUTUTMHE. Pe3ynbTaThl 3TOM HOATOTOBKM MPOSBISIIOTCS B aKTUBHOCTH OOYyYarollerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX IMPAKTUYECKMX 3aaHUN M Jpyrux (opM TeKyIIero
KOHTPOJISL.

IIpy BBINONHEHUM 3aJaHUM A CAMOCTOSITENILHOM PabOThl peKOMEHAYeTcs MpopadoTKa
MaTepUaIOB JIEKUMU [0 KaXJOW MPOUIACHHOM TEeME, a TaKKe HU3Yy4CHUE PEKOMEHIyeMOU
JUTEPATyphl, IPEACTaBICHHON B pa3zene 6.

B mpormecce camocToATenbHON pabOTHl MPU W3YYEHHH UCIHMILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIBIOTEPE B CHELUATM3MPOBAHHBIX AYIUTOPHSIX AJIS CaMOCTOSATENbHON padoThI
(ykazano B T1abn. 11). B ayauropmsx wumeeTcss J0CTyn 4epe3  HHQPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «/HTepHeT» K 3JIeKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QMOC) u anektporHoi oubamorednoi cucreme (IbC), rae B 3JeKTPOHHOM
BUJIE DPACIOJIAraloTCsl y4deOHble M y4eOHO-METOAMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBbI JUIsl CAMOCTOSATEIbHON Pa0OThI IPU U3YUYEHUU JAUCLUIIINHBI.

Jns obyvaromuxcs Mo 3a04HOM (hopMe OOydeHHus caMmoCTOsITeNbHas paboTa sBIsAETCS
OCHOBHBIM BHJIOM Y4€OHOM /1€ATEIbHOCTH.

10.6. MeToauueckue YKazaHuA AJIA BBINMOJHEHUSA KOHTPOJIbHBIX paﬁoT

[Ipu n3ydyenun kypca « XUMHUU» HPOBOAUTCA 6 KOHTPOJIbHBIX pabOT (B TOM 4YHCIE JIBE
IIPOBEPOUYHBIE PaOOTHI IO CTPOCHUIO aTOMa U EPUOJUUECKUM CBOHCTBAM).
B xontponbHyto paGory Ne 1 mo pasgeny ABa BXOZAT BONPOCH IO XUMHYECKOM

TepMonMHAMuKe: BapuanT 1 - 28 (mo BbIOOpY MpemoaaBaTelisi) W3 METOAWYECKHX YKa3aHWM:
I''H.Bopucosa, A.B. bopucos, FO.B. barranosa, B.K. OcmanoB OcHOBHbBIE 3aKOHOMEPHOCTH
npotekanus xumudeckux peakiuii. H.Hosropox, HI'TY um. P.E. Anekceera. 2015. — 49 c.

B koutponpHyto pabotry Ne 2 (pazzmen 3) BXOJST BONPOCHI IO CIEAYIOIIUM TeMaM:
CKOpPOCTh XMMHUYECKUX pEeaKiuii, XUMU4YecKoe paBHOBecue: BapuaHTt 1 — 28, 1-27 (mo BeIOOpY
npenogaBarens) U3 meroaudeckux ykazanwii: I.H. bopucosa, A.B. bopucos, KO.B. barranona,
B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH IIpPOTEKaHUs XuUMHuYeckux peakumii. H.Hosropog,
HI'TY um. P.E. Anexceepa. 2015. —49 c.

B xouTponbHyto paboty Ne 3 (pa3gen 4) BXOAAT BOINPOCHI MO CIEAYIOIIUM TEMaM:
CIocoObl BBIPAXKEHHS] KOHIIEHTPAIMM PAacTBOPOB; PEAKIMUM HOHHOTO OOMeHa, ruaponus, pH
pactBopoB u IIP: Bapuant 1-30 (o BbIOOpY IpenojaBaTesisi) U3 METOJAUYECKUX yKa3aHMil: A.B.
bopucos, A.JI. CamconoBa, I''H. bopucoBa KoHuTponpHble 3agaHusi MO TEME€ pPAaCTBOPHI.
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2017. 14 c.

B konTponbpHyto paboty Ne 4 (pazzmen 5) BXOZAT BONPOCH! MO TeMaM: OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIE PEAKLINH, JIEKTPOAHBIE IOTCHIIMANBI, ypaBHEHHEe HepHceTa, ranpBaHnyYecKue
AJIEMEHTHI, 3JIeKTpoiu3: BapuaHThl 1-30 (mo BBIOOPY mpemnoaaBatens) M3 METOIUYECKUX
ykazanui: T.B. Ca3onteeBa, A.Jl. CamconoBa Xumus. KOHTposIbHBIE BONIPOCHI O OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIM CHCTEMaM U KOPpPO3UM METAJUIOB Ul CTYJIEHTOB HEXMMHUYECKUX
cnenuansHocteit. H. HoBropoa. HI'TY um. P.E. Anekceesa. 2007.17 c.

B xonTtponpnyto paboty Ne 5 (1 u 2 npoBepouHbie paboThI MO pa3zeny 6) BXOJAT BOIPOCHI
no ctpoenue aroma u Ilepmommueckomy 3akony um. J[.U. Menneneesa: 3amanue 1- 25 (mo
BBIOOpY IpernojaBarens) U3 Meronuueckux ykasanuid: JILA. CmupHoBa, JXX.B. Manynesuu, I'.A.
[TanuueBa, ['.®. Bomoaun, JL.H. Yetsipbok, C.B. Kpacnomybckas. Crtpoenue aroma. H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.
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B xonTponpHy0 padoty Ne 6 (pazaen 7) BXOASAT BOMPOCHI MO XMMUYECKON CBS3H: 3a1adya
1-29 (mo BeIOOpY mpenoaaBatenst) u3 Mmeroandeckux ykasanuid: O.H. KoBanesa, T.B. Ca3onTheBa,
A.Jl. CamconoBa Ctpoenne atoma. Xumuueckas cBs3b. H.Hoeropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCIUIIJINHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIE MAaTepPUaJbl, He00X0AUMbIe JJIsl OLlEHKH
3HAHWI, YMEHM i, HABBIKOB M (WJIH) ONBITA B X0/I€ TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH

Bonpocel, nHAMBUAYaIbHBIE 3aJaHUSI U 33]1a4M [IPEICTABICHBl B METOJUYECKUX YKA3aHUAX
K IPAKTUYECKUM U JTabopaTopHbIM 3aHaTusM [3.1 — 3.13], mpeacraBneHHbIX B 1. 6.3.

Ilpumepovt munogvix 3a0anuii:

11.1.1. TunoBbIe 3a1aHNs K MPAKTHYECKUM (CEMHHAPCKUM) 3aHATHAM
3anstue Ne 6 (1,5 yaca)
OKHCIUTEILHO-BOCCTAHOBHUTEIbHBbIE peakiuu. Pemenne 3agau

1. CamocrosiTenbHOE pelieHHe 3anad (0 HMHIMBHIYaJbHOMY BapHaHTy) Ha TeMy
«OKHUCITUTEIBHO-BOCCTAHOBHUTEIIbHBIC peakiun» (10 BBIOOPY IMpEnojaBareliss U3 METOIUYECKUX
yKa3aHU K Ja0opaTOopHbIM W mpakTudeckuM 3aHstusMm: CamconoBa A.Jl.,, Tamkun A.JL,
CazontbeeBa T.B. «OkucnurenbHo-BocctaHoBUTENbHbIE peakuun» H. Hosropog, HI'TY um. P.E.
Anekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAYHN:

1 . OHpe,I[eJ'II/IT c BO3MOXHOCTbH CaMOIIpOU3BOJIbHOI'O IMPOTCKAaHUA pe€aKuuu IIpu

CTaHI[apTHBIX YCJ'IOBI/HIX
2KMnO, + 16HF = 2MnF, + 5F, + 2KF + 8H,0

2. Ormpenenure BO3MOXKHOCTh  CaMONPOM3BOJIBHOIO NPOTEKAaHUS PEAKIUH  TPU

CTaHI[apTHBIX YCJ'IOBI/HIX
2KMnO; + 16HBr = 2MnBr, + 5Br, + 2KBr + 8H,0

3 . OHpe,I[eJ'II/IT c BO3MOXHOCTH CaMOHpOI/I3BOHBHOFO HpOTeKaHI/IH peaKI_lI/II/I HpI/I

CTaHI[apT HBIX yCJ'IOBI/I}IX
2Fe0,> + 8H" + 2Br — Fe* + Br, + 4H,0

4. Ormnpenenure BO3MOXHOCTb CaMONPOM3BOJIBHOIO NPOTEKAaHUS pEaKUUH  IpHU

CTaHI[apTHBIX YCJ'IOBI/HIX
AsO,> + 2H,0 + 21" = AsO, + I, + 40H
5. BeruncianTe KOHCTaHTY paBHOBECHS PEaKIUU
2KMnO, + 10FeSO, + 8H,S0, = 2MnS0O, + 5F92(SO4)3 + K»,SO,4 + 8H,0
6. OHpe,Z[CJ'II/ITC HaHpaBHeHI/Ie peaKLII/II/I l'[pI/I CT aH,[[apTHBIX yCJIOBHHX
2KMnO; + 5H,S + 3H,S04 = 2MnSO, + 2S + K,S0, + 8H,0

7. MeTo0M MOHHO-3JIEKTPOHHBIX ypaBHEHHUH moadepute K03()PUIUEHTHI B CeTyIOMUX
OKHCIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKupmx. YKa}KI/ITe OKHCJIIUTCIIb U BOCCTAHOBUTCIIb. KaKOI\/II
H3 DJIEMEHTOB OKHCIISIETCA, KaKOﬁ BOCCTaHaBJ'II/IBaeTCSI?

1)A| + K,Cr,07 + H,SO4— A12(804)3 + Crz(SO4)3 + K,SO4 + H>,0

40



2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O
3) MnO; + KCIO3 + KOH— K;MnO,4 + KCI + H,0O

4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,0O

5) SnCl; + K;Cr,07 + HCI — SnCl, + CrCl; + KCI + H,O

6) Mgl + H,O; + H,SO,— I, + I\/IgSO4 + H,0

7) FeSO, + KCIO; + HzSO4—>F€2(SO4)3 + KCI + H,0O

8) KNO, + K>,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO,4 + H,O
9) MnO, + O, + KOH— K,;MnO,4 + H,O

10) SO, + FeCl; + H,0— H,S0O, + FeCl, + HCI

11) H,S + KyCrO7 + HaSO4— S + Crp(S04)3 + K, SO4 + H0
12) H,SO3 + HIO3— H,SO,4 + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO4 + KySO4 + H,O
14) KMnO,; + KBr + H,SO4 — MnSO, + Br, + K;SO,4 + H,O
15) SO, + KMnO4 + H,O — K»SO4 + MNO, + H,SO4

16) Kl + KMnO4 + KOH — I, + KoMnO,4 + H,O

17) MnO, + H,SO4— MnSO, + O, + H,O

18) FeSO,4 + KMnO,4 + H,SO4 — Fez(SO4)3 + MnSO, + K,SO, + H,O
19) KNO; + KMnQO4 + KOH — KNO3 + K;MnQO,4 + H,0

20) KsS + KMnO4 + HySO4 — S + MnSO4 + K,SO4 + HO

21) NaCrO, + H,0, + NaOH— Na,CrO,4 + H,O

22) P + HNO3 + H,O — H3PO,4 + NO

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

24) Fe,03 + KNO3; + KOH— K,FeO4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,O

26) KIOz + H,0O5 + H,SO4— O + 1 + Ky,SO4 + H,O

27) Al, + KOH + H,0 —K[AI(OH)] + H,

28) SnCl, +KMnQ,4 + HC1 — SnCly + MnCl; +H,0

29) Cl, + KI + KOH — KCl1 + KIO;3 + H,0

30) SNCl, +FeCls — SnCl, + FeCl,

8. MeTromoM >IIEKTPOHHO-HOHHBIX YPaBHEHUH COCTaBbTE IOJIHBIC YPABHEHUS PEaKIIH,

YUYUTBIBAA, UTO UJIM OKHUCIIMTECIIb, NJIX BOCCTAHOBUTCIIb SABJIAIOTCS TAKKE U CpG,[[OfI. O6OCHYI>’ITC Ha

OCHOBAHHUH

CTAHAAPTHBIX  OKHUCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIX ITOTCHIHAJIOB

MMPOTCKAHUSA JAHHBIX peaKHHﬁ.
1) Kl + H,SO4/xou/— I, + H,S + K,SO,4 + H,O
2) KBr + H,SO4/kon11/— Bry + S + K»,SO,4 + H,0O
3) NaBr + H,SO4/xkon/— Bry + SO, + Na,SO4 + H,O
4) Mg + H,SO4/xou1/— MgSO4 + S + H,0O
5) Al + H,SO4/xoH1/— A12(804)3 + H,S + H,0O
6) Cu + H,SO4/koa1y— CuSO,4 + SO, + H,0
7) Ag + H,SO4/koH1/— Ag2804 + SO, + H,0O
8) HCl/koun/ + MnO,— Cl, + MnCl, + H,O
9) HCl/xoun/ + KMnO,—Cl, + MnCl, + KCI + H,0
10) HCl/xonn/ + PbO,— Cl, + PbCI, + H,O
11) HCl/xoun/ + CrO3 — Cl;, + CrCl3 + H,0O
12) HCl/xoun/ + K»,Cr,O7— Cl, + CrCl; + KCI + H,0
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13) Zn + H,SO4/xou/ — ZnSO4 + H,S + H,0

14) CuS + HNO3z— S + Cu(NOs3), + NO + H,0O

15) Cu,0 + HNOz— Cu(N03)2 + NO + H,0

16) CuS + HNOs/kouu/— H,SO,4 + CU(N03)2 + NO, + H,0O

17) FeS + HNOs/konu/— Fe(N03)2 + H,SO4 + NO, + H,0

18) MnS + HNO3;— S + NO + Mn(NO3)2 + H,0

19) FeSO,4 + HNO3— F62(504)3 + FE(NO3)3 + NO, + H,O

20) MnS + HNOs/kou/—H,S0,4 + NO, + Mn(N03)2 + H,0

21) Ag + HNOs/koui/— AgNO3; + NO, + H,0

22) Zn + HNOz;— Zn(N03)2 + NO + H,0

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

24) Fe + HNOz;— Fe(N03)3 + NO + H,0O

25) S + HNO3;— H,S04 + NO

26) H,S + HNO3— S + NO, + H,0

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

28) Sn + HNOg/konw/— H,SnO3 + NO, + H,0

29) Fe + H,SO4/xou1/— FCQ(SO4)3 + SO, + H,0

30) KsS + HNO;— S + NO + KNO3 +H,0

9. OxucnuTensHO- BOCCTAHOBUTENBHAS PEAKIMS BBIPAKACTCS WOHHBIM YpPaBHEHHEM.
Vkaxkure, Kakoil UOH SBIACTCA OKUCIHTEIEM, Kakoii — BoccraHoBuTeleM. CocTaBbTE€ HMOHHO-
DJICKTPOHHBIC M MOJCKYJISIpDHBIC YPaBHEHHUS.

1). Bi + NO; +H" - Bi **+ NO + H,0

2) Fe*?+ ClO; + H" — Fe™ + CI + H,0

3) Cr + BiO; + H" — Bi **+ Cr,0;* + H,0

4) SO, + Cr,07% + H" — Cr™ + SO~ + H,0

5) CI” + MnO, + H" — Cl, + Mn* + H,0

6) H,0, + MnO4 + H" — O, + Mn*? + H,0

7)I"+NO; +H" — I, + NO + H,0

8) Br + Cr,0,% + H" — Cr"+ Bry+ H,0

9) I + H0, + H*— I, + H,0

10) Cl, + OH™ — CI + ClO3 + H,0

11) HoS + MnOg + H* — S + Mn™ + H,0

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

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

14) CIO3 + SO3” + + H" — CI'+ SO4” + H,0

15) NO; + MnO4 + H" — NO3z + Mn*? + H,0

16) Br, + OH™ — Br + BrO; + H,0

17) Sn*? + BrOz + H" — B+ Sn**+ H,0

18) Cu+ NOz +H" — Cu "+ NO, + H,0

19) Cr,0,* + H* + Fe™ — Cr'®+ Fe™ + H,0

20) Br + MnO4 + H* — Br, + Mn** + H,0

21) Pb++NO;z +H* — Pb *? + NO + H,0

22) Mn*? + CI03 + OH — MnO,* + CI'+ H,0

23) Bi + NO3 + H* — Bi*" + NO + H,0

24) CryO7% + I +H" - Cr*" + 1, + H,0
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25) CrO, + Br, + OH'— CrO4* Br + H,0

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

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

28) MnO; + I + H" — I, + Mn** + H,0

29) MnO4 + SO5™ + H,0 — MnO, + SO4* + OH
30) MnO, + OH™ +S05*> — SO4% + MnO,* + H,0

11.1.2. TunoBbIe 3a1aHUsI JJI51 JIAOOPATOPHBIX PadoT
JlabGoparopHoe 3ansitue Ne 1 (4 yaca)
OnpeneneHue YKBUBAJIEHTHOI MacChl MeTaJLjIa

THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:

1. enb paboThI

2. IlopsimoK BBITIOJIHEHHS pabOThI

3. O6paboTka SKCIIEPUMEHTAIBHBIX JAHHBIX

4. Ananus pe3yJbTaToB

5. Cxema yCTaHOBKH

6. HaiiTu sxBUBaneHTHYIO Maccy cepbl B coeauaeHnsx H,S; SO3; FeSO,; CuSO:s.

7. OT 4yero 3aBHCHUT SKBUBAJIECHT XMMUUYECKOT'O JIEMEHTA: 1) OT BaJICHTHOCTH; 2) BCerma

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy pasen oGbeM | MoJIb HeanbHOro rasa mpu 25 °C u gaBieHun 1 at™, Macca ero
SKBHBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJ€HTHOCTh M aTOMHAas Macca MeTaijia, Kakod 3T
MeTami?

9. Onpenenuth SKBUBAIICHTHYIO Maccy MmeTtaiia, eciu 0,4 T ero BRITECHWIH U3 BOJIbI 624
miH; npu 470 C 1 743 Mm pT. cT.?

10. 0,36 r metamna o6pazyrot 0,68 r okcuna. OnpeaenuTs IKBUBAJICHT METAaJLIA.

11. Mbiubsk o6pa3yer ABa OKCUa, U3 KOTOPBIX OJIUH COJEPKUT 65,2 % (Macc.) MbIIIbSIKa,
a apyroit — 75,7% (macc.) mbimbika. OnpeaenuTh dKBUBAJICHTHBIE MAacChl MBIIIbIKA B 000UX
cinyyasix. HanmucaTts hopMysbl COOTBETCTBYIONIUX OKCHUIOB.

12. CopmynupoBaTh 3aKOH SKBHBAJICHTOB, IaTh €M0 MAaTEMaTHUECKOE BhIPaKECHHUE.

13. Kak onpenenutb SKBHUBAICHT OKCHAA, ©CIM W3BECTEH OJKBUBAJICHT JIIEMEHTA,

COEJIMHMBIIETOCS C KUCTOPOAOM?

14. Jlath onpeneneHus SKBUBAICHTA dJIEMEHTA, SKBUBAJICHTHON MAacCCHI.

15. Haiitu sxBUBaneHTHYIO Maccy Mapradia B coequHeHussx: Mn(OH)s; KoMnOg4; MnSQOg.

16. Cxounbko sxBuBasieHTOB cojpepxutcs B 200 T CaCOgs; B 400 r NaOH?
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11.1.3. TunoBbIie Bonpockl (3aaHusl) 1Jisl YCTHOTO (MUCHMEHHOI0) ONpoca
JIEKIIUS Ne 4. OcHOBHBIE 3aKOHOMEPHOCTH XMMH4YeCKOil KnHeTuKH. CKOpoOCTH
XUMHYECKHX peakuuid. 3akoH AelcTBYIOIIUX Macc. CTaAMHHOCTL U NPSIA0K XUMHUYeCKOM
peakuun. Binsinue TeMnepaTypsbl Ha CKOPOCTh PeaKIuid.
TUIIOBBIE BOIIPOCHI JJiIsd TI'PYHIIOBOI'O OBCYXIEHUSA HA
JIEKIHUOHHBIX 3AHATUSX:
1. Yto Ha3bIBaeTCAd CKOPOCTh XUMUYECKOU peakuuu? B kakux enuHUIax oHa u3mepsierca?
2. Kak 3aBUCHT CKOPOCTh XUMHYECKOW PEaKIIMU OT KOHIICHTPALIUH PEarupyromruX BEIIECTB
JUISL CTIOKHBIX PEeAKIIUA?
3. Hanumure KUHETHYECKOE YpaBHEHME I TOMOTeHHOM peakuuu. OT 4ero 3aBUCHUT
KOHCTaHTa CKOPOCTH XUMUYECKOU peakinu?
4. Yto Ha3pIBalOT NOpsAAKoM peakuuu? Kak 3KCIEpUMEHTANbHO ONPEICISIIOT MOPSIIOK
peaKkiuy 1Mo JaHHOMY BEIlEeCTBY?
5. Or kakux (aKTOpPOB 3aBUCHUT CKOPOCTh XHMHYECKOW pEaKIMH B TETEPOTCHHBIX
cucTteMax”?
6. Kak 3aBucut ckopocthb peakiuu ot temnepatypsi? [Ipasuno Baut-I'odda.

11.1.4. TunoBbIie TECTOBLIE 3a0aHUA
Tema «OcHOBHBIE TOJIOKEHUSI, JIEMEHThl XHMUYeCKO TePpMOIHHAMHUKH U TEIIOBbIE

3¢ deKThl XUMUYECKUX PeaKIni»
1. TemuoBoit 3pPeKT peakuu XapakTepu3yeTcst U3MEHEHUEM
1) sHTpOIIHY;
2) SHTAJBLIUN;
3) NOBBILIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEHN YHEPIUH.
2. Peakums mpoTeKkaeT caMOIpPOU3BOJIBHO B IIPSMOM HalpaBJICHUH, €CIIH
1) AH<O0;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpomus ABJISIETCSA XapaKTePUCTUKOM
1) TEMIOTHI CUCTEMBI;
2) OecnopsiiKka CUCTEMbI;
3) noTeHIMaNbHON YHEPTUU CUCTEMBIL;
4) nBUKEHUS MOJIEKYJI.
4. TemnnoBoii 3¢ dexT peaku 3aBUCUTE OT
1) TeMnepaTypsl OKpy>Karomien cpeabl;
2) naBieHUs B CHCTEME;
3) Ha4YaJbHOI0 M KOHEYHOI'0 COCTOSIHUS CHCTEMBbI;
4) myTH IPOTEKAHUS PEaKIIH.
5. B xoJe peakiuu MpoOUCXOIUT BBIICTICHHE Ta3a — CUCTEMa PaCIIUpPsIETCs, IPH STOM €e
1) suTpomnus ymenbinaercs (AS<0);
2) suTanbnus yBenuunBaetcs (AH>0);
3) suTponus Bo3pacraet (AS>0);
4) BHyTpeHHss1 dHeprus ymenbiiaercs (AU<O0).
6. Jlns kakoit peakuuu ASxp >0?
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1) CaCOj; (k)=CaO(k)+ COx(r);
2) 2S0; (r)+ O3(1)=2S03(T);
3) l2(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peakuus npoTeKaeT caMOIIPOM3BOJIBLHO IPU TeMueparype Huxke paBHoBecHoM ( T<T)), B
Clly4ae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mpoTekaeT CcaMONpPOHM3BOJIBHO TIPH TEMIIEpaTypax BbIINIE TeMIEpaTypbl
paBHOBECHS B CIIy4ae €Cliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucteme HeT paBHOBECHUS, PEAKIIMS HE BOZMOXKHA MIPH JIF000I TeMIepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<0.
10. Peaknusi mpoTeKaeT caMOMPOM3BOILHO MIPH JIF000H TeMIepaType B cliydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakiusi siBI€TCS 9K30TEPMHUUECKOM, €CITH
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakuust npoTeKaeT ¢ MOTJIOIIEHUEM TeIIa, eClu
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema Hax0JIUTCS B PABHOBECHH, €CITU
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cHUCTEMBbI MOBBIILIAETCS MPU
1) KoHAeHCcauu napa;
2) KHUNIEHVH KUJTKOCTH;
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3) KpUCTAJUIM3ALUH KUKOCTH;
4) OCaKICHUH.
15. DHTponus cuCTEMbl yMEHbLIAETCS [IPU
1) kpucrannuzanuu;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peakuns nporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxombko moneit
HCI Berynuino B peakiuro, eciu Beiaeauiaochk 152,88 kJ[x reruia?
1) 1 moup;
2) 0,25 moab ;
3) 0,5 mMob;
4) 1,5 monb.
17. DuTanenus obpazoBanust FEO cocrtaBiser -265 kJk/mMonb. CKOJIBKO TeIJIa BBIASITUTCS,
ecnu obpasyercsa 144 r okcupa xxenesza?
1) 132,5 xJIx;
2) 530 x/I:x;
3) 677 xx;
4) 488 xJIx.
18. Cornacuo 1 cnexcrButo 3akoHa ['ecca TernoBoii 3 GeKxT peaxum
F8203(K) + 3 CO(F) =2 Fe(K) + 3 COz(r) paBeH
1) AHOxp = - 240,18 x/Ix;
2) AH xp = 240, 18 xJIx;
3) AHOXp = 340 x/Ix;
4y AH xp = - 226,9 k]JIk.
19. OuTponus cucremsl B xoae peakuu NayCOj3i) = NaxOy) + COy() yBemnuuBaercs, T.K.
1) oOpa3yercs ras;
2) peakiusi caMOIpOU3BOJIbHAS;
3) oOpasyeTcst OKCHI HaTpuS,
4) 00pa3yroTCcs 1Ba OKCHU/IA.
20. Onpenenute TemnoBoi 3¢ ekt cropanus KUIKOro CSyiy 10 00pa3oBaHUs Ta3000pa3HbIX
CO3z u SOas.
1) - 602 x]JIx;
2) 635,2 x]JIx;
3) — 635,2 kJIx;
4) 602 xJx.
21. PeakmmsaNO(r) + Oa(r) =2NOy(r) mnpu CcTaHOApTHBIX YCIOBHSX MPOTEKAeT
CaMOTIPOU3BOJILHO B MPSMOM HaIpaBJIeHUH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 xJIk;
3) AG = 54, 2 x]JIx;
4) AG= 58,2 xJIx.
22. Peaknus C(rpagur) + CO2(r) =2 CO(T) npu cTaHAAPTHBIX YCIOBUAX HE BO3MOXHA, T.K. .
1) AG%p = - 257,4 k]JIx;
2) AG%kp = 257; kJIx;
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3) AGxp = 120,2 kJIxk;
4) AG%p = -120,2 kJIx.
23. Peakuus IBISETCS SHAOTEPMHUUECKOH, €CIIU
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Ilonyuenne nuHka upet no peakuun ZNOyy + Cipagury = ZN) + CO(py. Ckonbko Tema
MOTJIOTUTHCS, pU 00pa3oBanuu 1 T nuHKa?
1) 3700 x/Ix;
2) 1500 x/]x/momnb;
3) 3700 x/x/mMob;
4) 3,7-10°k JI:k.
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenwnochk 1,58 kJ/Dx Terura. Haiitu SHTanmbuio
o0Opa3oBaHus OKcuaa cepedpa AH°06P(AgZO).
1) — 20,5 xJIx/mMob;
2) 31,6 xJIx;
3) - 31,6 x/1:x/Mo0JIb;
4) 44,8 xJIx .
26. DHTanpnUs 00pa30BaHUS aMMHAaKa (AH006p(N Hs)) cocraBmser — 46,19 kJx/monb. Kakoi
00BeM a30Ta (H.y.) BCTYIUT B peakiiuto, eciu Boiaenutcs 18,41 kJ[x Tennors?
1) 4,46 x;
2) 4,46 m°;
3) 3,98 m;
4) 4,46 mi.
27. Onpenenure usmMeHenue sHepruu ['n66ca peakuun CHypy + Iy = CHsly + Hly mpu
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO JTM TpOTEKaHUE peakiuu (CT.y.)
1)AGoxp= 39,49k /1%, HEBO3MOKHO;
2) AGoxp =-39,49 k]I:x, BO3MOKHO;
3) AGOXp = -43, 8 kJI>k/MO0JIb, BO3MOXKHO;
4) AGOXp = 45,5 xJI)x, HEBO3MOKHO
28. Omnpenenute u3MeHeHue 3Heprun ['mOOca M HampaBiieHHE NPOTEKAHUS PEAKLMH IPU
cranIapTHbIX ycnoBusAX. MNOsy + 2C pagur) = Mg + 2 COy.
l)AGoxp= 192 /I’ B 00paTHOM HanpaBJIeHUM;
2) AGoxp =— 192 x]JIx, B IpsIMOM HaIpaBJICeHUH;
3) AGOXp = 384 x/[>x/Mo11b, B IPSIMOM HaIlpaBlICHUH;
4) AGOXp =—259 x/Ix, B IpsIMOM HanpaBJICHUU.
29. Peakmus npotekaer no ypaBHeHHIO SiOxq + 2 Cipagur) = Siw + 2 CO(y. Onpenenure
W3MEHEHHE SHTPOINH IIpH cT.y. OGbscHATE XapakTep m3MeHenns AS’xp.
1) ASOXp = 360,82 Ix/K; yBeanuuBaercs, T.K. BbIIEJSAETCS ra3;
2) ASxp = 360,82 JIk/K-MOJIb yBEIMHHBAETCS, T.K. 00PasyeTcst KpeMHHIT;
3) AS%p = - 360,82 JI/K yMeHbIIaeTcs, T.K. 00pasyroTes 60ee IPOCThIe MOJICKYIIbI;
4) ASOXp =0 /K He u3meHsercs, T.K. He U3MEHSETCs] KOJIMYECTBO BEIIECTBA B X0O/I€
PEaKIHH.
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11.1.5. TunoBble 3a1aHUSA AJI51 KOHTPOJIbHOH PadoThI

KOHTPOJIbBHAS PABOTA Ne 6
Tema « XUMHUYECKAS CBA3b CTPOEHUE MOJIEKY JI»

3AJIAHHUE 1

1. CoctaBuTh IEKTPOHHYIO (OpMYIy aToma ceneHa. Mcxoast u3 aneKTpoHHOU (HOpMYIIHI,
OTIpeIeNIUTh MOJI0KEHUE CeJIeHa B IEPUOJUYECKOM cucTeme (IIepuo/, rpyniy, NoArpymnmy).

2. PacmipenenuTh BaJeHTHBIE 3JEKTPOHBI HEBO30YKIEHHOro atoma ceineHa mo AO u
yKa3aTh JJI1 HUX 3HaYeHHs KBaHTOBBIX umces. Kakum Oyzaer pacnpeneneHue 31eKTpoHoB no AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHMI aroma cejeHa?

3. Kakue crenenu OKHCIEHUS MOXKET MPOSIBIISITH CEJICH B COSIUHEHUSAX ?

4. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOH(UTYypamuio Monekyibl HySe. KakoB BaneHTHBIN
yToJI B 3TOU MOJIeKyJie?

5. YKka3aTh HamnpaBjiCHUE TUIOJIBHBIX MOMEHTOB CBsi3eil B Mouiekyne H,Se. Byner mm
MOJIEKYJIa OIS PHOM?

6. Ha ocmoBanuum meroma MO ommcaTh SIEKTPOHHOE CTpOeHHe wacTuibl Ho'.
Paccuurtats nopsaok cBsizu

3AJAHUE 2

1. CocraButh 31EKTPOHHYIO (DOpMYIly atroma yriepojia B OCHOBHOM U BO30Yy>KIEHHOM
cocrosHusix. Jngs AO  HeBo3OyXIEHHOTO aToMa  OMNpENeNUTh  KBAaHTOBBIE  4MHCIIA,
XapaKTEepU3YIOIINE BaJICHTHbIE OPOUTAIIH.

2. IlpuBectu cTpykTypHBbIe QopMynbl coenunenuit yrinepona: CHa, CO,. Kakyro crenens
OKHCJICHHS UMEET YIJIEPOJ] B 3TUX COECAUHEHUSIX ?

3. Kaxoit Tun rubpuauzanuu AO yriepoaa umeet mecto B coenunenuu CO,? Uemy paBeH
BaJICHTHBIN YTroJ CBSI3U B JaHHOU MoJieKyJie?

4. Yka3aTh HamnpaBlieHUE JUIOJIBHBIX MOMEHTOB cBsi3edl B Mosekyne CO; u onpenenurs,
OyJeT 11 OHa NOJISIPHOM.

5. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOHUTryparuto Monekyisl COs.

6. Ha ocHoBanuu metoga MO omnucath 3JIEKTPOHHOE CTPOCHHUE MOJIEKYJISIPHOTO MOHA
O," PaccunraTh HOPSIOK CBS3M.

3AJIAHMUE 3

1. Hanucarp snekTpoHHYIO0 (opmyiny aTomMa OepuuIMs B OCHOBHOM M BO30Y)KJIE€HHOM
cocrosHusiX. Jns AO  HeBo3OyXIEHHOTO aToMa  OMNpENeNUTh KBAaHTOBBIE  YHCTIA,
XapaKTePU3YIOIINE BAJICHTHBIC OPOUTAITH.

2. CKONbKO KOBaJICHTHBIX CBsi3ed, OOpa30BaHHBIX IO OOMEHHOMY M JOHOPHO-
aKIIETITOPHOMY MEXaHH3MaM, MOKET UMETh aTOM OepHILTHs?

3. Kaxkoii T cBsi3u (MOHHBIN WM KOBaleHTHBIH) B coequnennn BeCl,? Kak m3mensercs
JI0JIS KOBaJICHTHOM cBsi3u B psiny coeaunennii BeCl,—MgCl,— CaCly?

4. Kakoit tun rubpuansanuu AO Gepuiust umeer Mecto B Mojiekyrne BeCl,?  Vkaszats
HarpaBJieHUE JUMOJBLHBIX MOMEHTOB cBsi3eil B MoJiekyne BeCl,. Byner nu ona nmonsipaoi?

5. Hamucatps anektpoHHyro ¢dopmyny ans uoHa Oepwnus. Kak HM3MEHSIOTCS MOHHBIC
paauychl B psay MerauioB Be—Ba?

6. Ha ocnoBanuu metroga MO omnucaTh 3JIEKTPOHHOE CTPOCHUE YacTHUIlHI Bes.

3ATIAHUE 4
1. Hamucate snexkTpoHHy!0 ¢GopMylny aTtomMa Oopa B OCHOBHOM U BO30YKIEHHOM
cocTosHusAX. [l HEeBO3OYKIEHHOTO aromMa ONpEeIeNUTh KBAHTOBBIE YHCIIA, XapaKTEePU3YIOIIHe
BaJICHTHBIE OPOUTAIIH.
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2. Ilo snextpoHHOU (opmyne OOBSICHUTH NOJOXKEHHE OOpa B MEPUOANYECKON CHCTEME
(mepuon, rpymiy, HOATPYIITY).

3. Hammucatb ctpykrypHyto hopmyny crenyromux coequHennii 6opa: BCls, BoO3, H3BOs.
VYka3arh cTeneHb OKHCIeHUs 00pa B ATUX COCTUHEHHSIX.

4. Kakoit Tun rubpugmsanuu AO 6opa umeer mecto B coenuHenusx BCl3? Byaer nm
noysipHoi Mostekyiia BC13?

5. Onpenenuts THI THOPHUIM3ANNUN BAJICHTHBIX OpOMTAle aToMa yriiepoja B MOJIEKYIe
HCN.

6. Ha ocHoBanuu merona MO omnucath 3JIEKTPOHHOE CTPOEHNUE M MarHUTHBIE CBOWCTBA
MOJIEKYJIBI F7.

3AJTAHHUE 5

1. Hammucatp 351eKTpoHHYIO (hOpMYITy aTomMa a30Ta, ONPEIeIUTh KBaHTOBbIC YHCIIA,
XapaKTepU3yIOIlUe BaJICHTHbIE OpOUTAIIH.

2.Kakue cTerneHu OKUCIEHUSI MOXKET IPOSIBUTH a30T B coeanHenusix? [IpuBectn npumeps
COOTBETCTBYIOLUX COECIUHEHUH.

3. CKOJBKO KOBAJCHTHBIX CBSI3€H MO OOMEHHOMY M JIOHOPHO-AKIEITOPHOMY MEXaHH3MY
MOYKET UMETh aTOM a30T1a’?

4. Onpenemuts mpocTpaHcTBenHoe crpoenne NHz m NH;'. Byayr nm ux mumonbHble
MOMEHTBI PaBHBI HYJIIO?

5. Onpenenuth TUI THOPUIM3ALMK BAJIEHTHBIX OpOuTaneil aroma a3ora B Mojekyie NHas.

6. Ha ocHoBanuu merona MO omnucaTh 3J1€KTpOHHOE CTpoeHue Mousiekysbl No. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1aJJaeT 3Ta MOJIeKya?

3AJJIAHHUE 6

1. Hanucarp saexTpoHHYIO Qopmyny aroma kuciopoga. [lo anekrponHoit ¢dopmyie
OTPENIETUTh MECTO €r0 B MEPUOJUYECKON cUcTeMme (Tpymmy, MOATPYIIY, MePUOa) U KBAaHTOBBIC
Yrclia A7 BAJIGHTHBIX OpOHTaneil.

2. Kak m3MeHseTcss TOJMSPHOCTh M JIOJII KOBAJCHTHOW CBsi3M B coenuHeHMsIX Na,0O —

3. Hammucats cTpykTypHyro dhopmyiry monekyn H,O u H,0,? Vkasare creneHb OKHCICHUS
KHCIJIOPOJIa B JAHHBIX MOJIEKYJIaX.

4. Onpenenuts Tun rudpuanzanuu  AO Kuciaopoja B MoJeKylie Boabl. byner nu ganHas
MOJIEKYJIa TOJISIPHOM?

5. B KakuxX COeTUHEHHUSIX UMEET MECTO JIOHOpHO-akIenTopHas cBsi3b: POCl3, PCls, [PClg]™?

6. Ha ocrHoBanuu Meroga MO onuiuTe 351eKTpOHHOE CTpoeHue Mosiekyibl Oz . Kakumu
MarHUTHBIMH CBOMCTBaMHU 00J1aJaeT MOJIEKYJIa.

3AJAHMUE 7

1. Hamucarp 35eKTpoHHYIO (GOpMyiTy JIjsl aToMa MarHust U ero uoHa. Ilo snekTpoHHON
dopMyre ompeaenuTh MECTO €ro B MEPUOJWYECKON cHcTeMe (TpYIIly, MOATPYIILY, EPHOI) U
KBAaHTOBBIE YHCIIA JUIsl BAJICHTHBIX OpOUTAaNei.

2. Kak u3mMensiercs paiyc aTOMOB M MeTaJuTHueckue cBoicTaa B psgy Na—Mg—AI—Si?

3. Ykazarp tun rubpuauzanun AO marnust B mosekyne MgCly. Byzaer nu ee numnonbHbIi
MOMEHT PABEH HYIO?

4. B kakoM M3 XJIOPHJIOB MOJIIPHOCTh M JI0JIsl KOBaJIeHTHO#H cBsi3u Ooubie: BeCly, MgCly,
CacCl,?

5. Kakyto npocTpaHcTBeHHYIO CTpYKTYpy MMeeT Moiekyina MgCl,? OtBer 0600CHOBATS.

6. Ha ocHOBaHMK MeToaa MO ommcaTh 31eKTpoHHOE cTpoenne nona He,'. Kakuvu
MarHUTHBIMH CBOMCTBaMH 00J1a/1aeT 3Ta yacTua?
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3AJIAHHE 8

1. HanucaTte 3neKTpoHHYIO (QopMyrTy aToMa aqrOMUHHS W €ro WoHa. [lo aynekTpoHHOU
dbopMyIie OMpeneuTh MECTO €ro B MEPHOJUYECKON cucteMe (TpyIly, MOArpYIIy, Nepruoa) U
KBAHTOBBIE YHUCJIA JJI BaJICHTHBIX OpOUTANIEH.

2. Kaxoii tun cBsi3u B coemuaennn A1C13? Ykazate tun rubpuanszamuu AO amoMUHUS B
JTAHHOM CO€JIMHEHUH.

3.Yka3aTh HampaBJICHHUE TUIOJIHLHBIX MOMEHTOB CBS3€H B MOJIEKYJIC XJIOPHUA AITFOMHHHSL.
Onpenenutb, OyIeT JIM OHA MOJISIPHOM.

4. B KakoM COEIMHCHHH XJIOPUJE AFOMUHUS WIA €ro (PTOPHUAE JI0JII HWOHHOW CBSI3U
Oosbie?

5. Pacnionoxxute cnenyromue monekynsl: BClz AICI; GaCls InCls TICI; B mopsiake
YCHUJICHUS TIOJIIPHOCTH CBSI3U .

6. Ha ocHoBanuu merona MO omnucaTs 3JIEKTpOHHOE cTpoeHne MoJiekyiibl Hep. Kakoit
MOPSIZIOK CBSI3U B 3TOM MoOJIeKyJie?

3AJIAHHME 9

|. Hamucarp »yIeKTpOHHYIO (GOpMyNy aToMa KPEMHHS B OCHOBHOM W BO30YKIECHHOM
cocrosiHUsX. 1o s1exkTpoHHON (opmyne ompenenuTh €ro MecTo B MEPUOJUYECKON CUCTEME
(rpynny, HOArpymiLy, NIEPUOA) U KBAHTOBBIE YKCIIA JJIs1 BaJICHTHBIX OpOUTANIEH.

2. IlpuBectu cTpykTypHbie hopmyisl coequnenuit SiHg, SiO, , HySiO;. Kakue crenenn
OKHUCJICHHUS UMEET KPEMHHIA B JTAaHHBIX MOJICKyJIax?

3. Ykazars tun rubpuansanuu AO B Mosiekyie SiHj. Jlate cxemy nepekpoiBanus AO.

4. Byner nu MoseKya Tupuia KpeMHUS TOISPHOI?

5. OauHakoBa JIM MpPOCTpPAaHCTBEHHas cTpykTypa Moisekyia CHg, SiHi GeHs? Otser
MOTHBHUPOBATh.

6. Ha ocnoBanuu metrona MO omnucaTh 3JIEKTPOHHOE CTpOeHHE MOJIeKyIbl C; .

3AJIAHHME 10

1. Hammcatp 37ekTpoHHYIO (Gopmyiny atoma ¢ochopa B OCHOBHOM U BO30YKICHHOM
coctosHusX. [lo ayekTpoHHON (opMyse oImpeneNuTs MECTO €ro B IMEPHOAMYECKOH CcUCTeMe
(rpynny, HoArpymiy, N€pUoa) U KBAaHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTalIeH.

2. YKa3aTb MaKCUMaJIbHYIO U MUHUMAJIbHYIO CTEIIEHH OKHUCIIeHUs U1 hochopa.

3. IlpuBectu crpykTypHBIe hopMmyibl coenunennii: PCls, H3PO,4, POC13. Kakue crenenun
okucneHus umeet ¢pochop B JaHHBIX MoJIeKynax?

4. B xakom coequnenuu PHs, POC13 umeet mecto rubpunuzarust AO docdopa? Ykazathb
TUI TUOPUIU3AIIH.

5. Bynyt mu nonsipaeiMu Mosekyisl PCls, PH3?

6. Ha ocHoBanuu metoga MO onumuTre 351eKTpOHHOE CTpoeHre MoJekyisl By . Kakumu
MarHMTHBIMH CBOWCTBaMU 00Ja/iaeT yacTuua?

3AJIAHHUE 11

1. Hamucate »snmekTpoHHyr0 (OpMyiTy aromMa cepbl B OCHOBHOM U BO30YXKICHHOM
cocrossHUsAX. Kakue cTerneHu OKUCICHUST MOXKET MPOSIBIIATH Cepa B COSTUHCHUSX ?

2. [TpuBecTtu cTpykTypHBIe hopmynsl coequnenuit HpS, SOy, SO3. Onpenenure KpaTHOCTD
CBSI3M B KQ)KJIOM COEIMHEHUH.

3. Nmeer mu mecto rubpuauzaius AO cepwl B coenunenusx SO, u SO3? YkazaTe THUI
TUOpHUIU3AINH.

4. VkazaTh HalpaBJICHHE TUIOIBHBIX MOMEHTOB cBsizeii B Monekyne SOsz. bymer nu
JTaHHasi MOJIEKYJIa OJISIPHOM?

5. YKka3aTh Kakue aTOMbl SBISIOTCS JOHOpPAMH, a KakKHe akIenTopamMu B CIEAYIOLIUX
coequuenusx: [Hz0]", [BeC|4]2'. OtBer 000CHOBATS.

6. Ha ocroBauuu metona MO onucats 2nekTpoHHoe ctpoerne Ny'.
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3AJIAHUE 12

1. Hamucarp »iekTpoHHYIO (opMyrny aromMa XJOopa B OCHOBHOM U BO30YXIEHHOM
cocrosiHUsX. 1o 37eKTpoHHOU (DopMyle OMpeAeNuTh €ro MECTO B MEPUOJUYECKON CUCTEME
(rpynmy, HOArpyMIy, IEPUOA) U KBAHTOBBIC YKCIIA JJIi BAJICHTHBIX OpOHUTAaJICH.

2. [lpuBecTH CTPYKTYypHBIC (GOPMYJIBI M ONPENSIUTh cTerneHn okucienus xiopa B HCIO,
HCIO,, HCIO3, HCIO,, CI,0.

3.0npenenuTh THII THOPUIU3AIMY BAJICHTHBIX opOuTaneii xiaopa B mosiekyie HCIO. Byxer
JIM JaHHAsi MOJIEKYyJ1a MOJISIPHOM?

4 Kakyro npocTpaHCTBEHHYIO CTPYKTYpy umeer mosiekyiaa HCIO?

5. B kakom u3 coemunenuii CuCl,, CuO, [Cu(NH3)4]Cl,  aromsr memu oGpasyror
JIOHOPHO-aKLENITOPHBIE CBSI3U?

6. Ha ocHoBanuu metoaa MO onuuute 3J€KTPOHHOE CTPOCHHUE HOHA Ne*, . Kak
M3MEHMTCS JUTHHA cBA3H npu nepexose oT Nep™ x Ne,?

3AJIAHHUE 13

1. Hanucare 31eKTpoHHYIO (GOpMyily aToMa Kajlbluss M ero uoHa. [lo simexTpoHHOM
dopMye OmpenenuTs ero MecTo B MEPHOAMYECKOW cucTeMme (Tpymmy, MOATPYIILY, MEpUon) u
KBAaHTOBBIC YMCIIA JUISl BAJICHTHBIX OpOUTAaseil.

2. Kak u3MeHsieTcss MOJSPHOCTH U 0N KOBAJICHTHOM cBsi3M B coeauHeHusx CaS—CaO—
CaCl,; BeO—MgO—CaO?

3. Ha ocnoBanum u3amenenus sHepruu cBs3u Fe - O B monekynax Fe(OH); u Fe(OH);
c/enaiTe BbIBOJI, KAKOM U3 TMIPOKCUAOB B OOJIbIIEH CTENIEHH MTPOSBIsET OCHOBHbBIE CBOICTBA?

4. Bo3moxHO 11 B3aumojelcTtBue mMexay monekyiaamu NHz u BF3 3a cuer noHOpHO-
aKIENTOPHBIX cBsi3eit? OTBET 00OCHYMTE.

5. OnpenenuTts TUN FHOPUAM3AIMK BaJICHTHBIX opOuTasel xiopa B Moiekyinax HCIO, u
HCIO4. ByayT i1 5TH MOJIEKYJIbI MOJAPHBIMU?

6. Ha ocnoBanmnu metoga MO onumuTte s5ekTpoHHoe crpoenue monekyisl CO. Kakumu
MarHUTHBIMH CBOMCTBaMU 00J1a/1a€T 3Ta MOJIEKYJIA.

3AJIAHHME 14
3+ 2+
1. Hanucats anextponnyto ¢popmyiny aroma xpoma u ero noHos Cr™ u Cr-.
2. Tlo »nmexTpoHHOM QopMylie ONpenesuTh MECTO XpoMa B IEPUOJUYECKONW cUcTeMe
(rpynny, HoArpymmy, N€pUoA) U KBAaHTOBBIE YKCIIA JJI1 BAJIEHTHBIX OpOUTAaJICH.
3. Kak u3MeHsieTcs MOJSPHOCTb M A0 KOBAJCHTHOM CBs3U B coeauHeHusAx CrO—
CFzOg—CFO3?
4 - 4-
. Onpenenuts THI THOpPHIM3AIMKA aTOMHBIX opOMTaneil xkeie3a B nonax [FeFg ] u
4-
[Fe(CN)s]™.
5. Ykaxure, aTOMbl KaKHUX 3JIEMEHTOB SBISIOTCS JOHOPAMHM, a KaKUX aKIENTOpamMH B
creayromux coenuuenusx: [BHy], [GaCI6]3'. OTBET MOTUBUPOBATE.
6. Ha ocnoBanuu metoga MO onumute snekrpoHHoe crpoenne HF. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1ajaeT MoJIeKya?

3AJJAHHUE 15

1. HanincaTh 35eKTpOHHYIO (hOpMyITy JUIsl MapraHiia ¥ €ro HOHOB CO CTETIEHBIO OKUCIICHUS
+2 u +3. Ilo 3nexTpoHHOH (hopMyIe OnpeneauTh MECTO MapraHiia B MEPHOJUYECKON cHucTeMe
(rpynmy, HOATPYIIY, IEPUOMA) U KBAHTOBBIC YHCIIA /TSl BAJICHTHBIX OpOUTAIIEH.

2. Kak m3MeHsoTCs 710711 KOBAJICHTHON CBSI3M W KHCIOTHO-OCHOBHBIC CBOHCTBA B PSY
okcui0B Mapraniia MNnO—MnO,— MnO3?

3. Onpenenuth cTeneHb okucienus uwoaa B coenuaenusx: HI, Kl, HIO3;, Cly. Onpenenuts
TUI XUMUYECKOH CBA3U B JAHHBIX COCTUHEHMSIX.

4. TlpuBectu ctpykTypHyio ¢opmyny coenuHeHuss HIOz IlomsipHoil winm HenossipHON
ABJIAETCS 3Ta MOJIEKyna?
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5. Vkaxurte, aTOMbl KaKHX 3JIEMEHTOB SIBISIOTCS JAOHOPaMH, a KakKUX aKIeNnTopaMu B
CIICAYIOIINX COCTUHEHHSIX: [BF4]',[SiF6]2'. OTBET MOTHBHPOBATD.

6. Ha ocnoBanuu metona MO onwummre 3ekrpoHHoe ctpoenue HCl. Ykaxure kpaTtHOCTb
CBSI3M.

3AIAHHME 16

1. Hamucarp »35eKTpoHHYIO (OpMYyJdy TepMaHHs B OCHOBHOM H BO30YXICHHOM
cocrosiHusX. [1o anexTpoHHOM popmyrie onpeneanuTh MECTO TepMaHUs B MEPUOJUYECKON CUCTEME
(rpynny, noArpymiy, IEPUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTAIIEH.

2. OnpenenuTs XapakTep CBsA3M (MOHHBIA WM KOBAJIGHTHBIN) B coequHeHusax GeHy, GeOs.
[TpuBecTH UX CTPYKTYPHBIE POPMYIIBL.

3. OmnpenenuTsh NPOCTPAHCTBEHHYIO CTPYKTYpy GeHs. Ykaszarh HampaBieHue JUMOJIbHBIX
MOMEHTOB CB$I3€ii; OyJIeT JIn MOJIEKYJIa MOJIIPHOM?

4. Ykaxure, aTOMbl KaKHUX 3JIEMEHTOB SIBJISIFOTCS JOHOPaMH, a KaKUX aKIENTopamH B
crenyroux coenuuenusx: [AlF4]", [GeClg]*. OtBer MOTHBHPOBATD.
5. Kak n3mensiercs sHeprusi CBS3M B Py TUAPUAOB p-dyieMeHTOB [V-A rpymib1?
6. Ha ocaoBanuu meroma MO crenaiite BEIBOI 00 yCTOHYMBOCTH YacTull Be, u Be™,.

3AJAHME 17

1. [Ipusectu ctpykrypHbie popmynsl coeaunennii HCOOH, CH;COOH, HCOH. Yka3atb
CTENEHU OKHWCJICHUsS Yriepoja B JIaHHBIX COEJWHEHUSX, KOJIMYECTBO G-CBS3CH, 00pa3yembIx
Ka)KIbIM aTOMOM YTJIEpO/Ia.

2. Yxa3zatb tun rudpuamzamun AO yriaepona B TaHHBIX COCTUHEHUSX.

3. byzaer nu ananorununeiM ctpoeHue moiekyn CO,, CS;, COS? bynyT nu noiasipHbIMU
JTAaHHBIE MOJIEKYJIbI?

4. Kak n moyemy uamensiercs sueprus cpszu B psny CF4—CCly— CBrs—CI,?

5. Bo3moskHo 1 B3aumoeiictere Mexxay moiekyinamu NHz u BFj3 3a cuer qonopho-
aKIENTOPHBIX CBsA3EH?

6. Ha ocHoBannu metoga MO 00BsSICHUTD, KaKasi M3 YaCTHUIl MOXKeET cyliecTBoBaTh Nep
v Ney™?

3ATIAHHME 18

1.HamucaTp 351eKTpoHHYIO (hOPMYITy MBIIIbSKA B OCHOBHOM U BO30YKJI€HHOM COCTOSIHUSIX.
Kakwue crenenu OKMCIeHUs XapaKTEPHbI JJI MbIIIbIKA?

2. Tlo smexkTpoHHOHM (hopMyse OmpenenuTh MECTO MBIIIBIKAa B MEPUOJNIYECKON cHUCTeMe
(rpymity, MOArpyIIy, NEPUOJT) U KBAHTOBBIE YUCIA JUIsI BAaJIEHTHBIX OpOUTaIEH.

3. OnpenenuTth mpocTpaHCTBEHHYIO CTPYKTYpy coenuHenuit ASCls, AsyOs.

4. YKka3aTb HallpaBJICHHUE TUIOJIBHBIX MOMEHTOB cBsizeil B Monekysie ASCls. Omnpenenutsb
OyZIeT U OHa NOJSPHON

5. Kak uzMensiercs sHeprus CBsi3u B psAY TUAPUIOB 3JeMEHTOB V-A rpynibl?

6. Ha ocHoBanuu merona MO onuiuTe 3J€KTPOHHOE cTpoeHue MojeKkynsl BH3. Kakumu
MarHUTHBIMH CBOICTBaMU 00JIafiaeT 3Ta MoJieKyJia?

3AIAHUE19

1.Hamucatp 31eKTpoHHYI0 (opMyily aToma 3JeMeHTa ¢ MOopsiAKoBbIM HoMepoM 51. Kakue
CTETIEHU OKUCIICHUS XapaKTEePHbI [T JAHHOTO JIEMEHTa B €ro COeAMHEHUSX?

2. Tlo anexTpoHHOH (HopMysIe ONMpeneTuTh MECTO ITOTO JJIEMEHTa B TEPHOAMYECKOU
cucreMe (rpymnity, HOArpyImny, Iepruo/]) U KBaHTOBbIEC YKCia /Ul BaJICHTHBIX OpOUTaNeH.

3. OOBSICHUTH IPOCTPAHCTBEHHYIO CTPYKTYpY Mosiekyn HySe, SeOs. Ykazares HanpaBiieHUe
JUITOJIBHBIX MOMEHTOB CBsi3eil. OnpenenuTb, OyAyT I MOJIEKYJIbI OIS PHBIMH.

4. Kak uaMeHsieTcst 3Heprus cBsi3u B psny okcuiaoB SO,—SeO,—TeO,—Po0O,?
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5. Kak m3MeHMTCS CKIIOHHOCTb K THOPHIM3AIMH B PSAY JIEMEHTOB IIecTol rpymisl : O-
S-Se-Te ?

6. Ha ocnoBannu metoga MO onwmmute snekTpoHHoe crpoenue CHy . Ykaxute KpaTHOCTD
CBSI3H.

3AJIAHME 20

1. Hamucate 5neKkTpoHHYIO (GOpMyNly TepMaHUST B OCHOBHOM H BO30YXKIECHHOM
coctossHUAX. Kakue crerneHn OKUCIeHUs XapaKTEePHBI sl TePMaHus B COCAMHEHUSX ?

2. Onpenenuth rudpuansao AO kpemHus B coequneHnn SiF4. Yka3zaTh HanpaBiieHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byner mu MosiekyJsia B [eJIOM MOJIIPHON?

3. [IpuBecTH XUMHYECKHE U CTPYKTYPHBIC (DOPMYIIBI OKCHIA U THIPOKCHIA KPEMHHSIL.

4. O0ObsacHHUTD, OYeMy dHeprus cBs3u Si— O Oounbiie sHeprus cBszu C—O, a sHeprus
cBs3u Si— H menpime C—H.

5. Kakue u3 anementoB [V-A rpynmsl SBIAIOTCA HEMETAUIAMH, METaJUIAMH; HMEIOT
MOJTYTIPOBOTHUKOBBIC MOAM(PUKAIIIU?

6. B kakoM coeMHEHUH UMEET MECTO IOHOPHO-aKienTopHas cBs3b: BF3, BF,, 8033‘ ?

7. Ha ocnoBanuu mMeroaa MO onumiute 351eKTpoHHOE cTpoeHue Mosiekyibl CO. Ykaxure
KpPaTHOCTH CBSI3H.

3AJIAHME 21

1. Hanmwmcarp 5meKTpOHHYIO (GOpMYyIy 3JeMeHTa C HopsakoBeiM HOoMmepoMm 49. Ilo
AJIEKTPOHHOU (OpMYyJIe ONPEACITUTh €r0 MECTO B MEPUOJUYECKOI cucteMe (TpyIy, MOArPYIILY,
MIEPHUO/) ¥ KBAHTOBBIC YHCIIA JIUIT BAJICHTHBIX OpOHUTAJICH.

2. OObsicHuTh mpocTpaHcTBeHHOE cTpoenue Mojekyinbl NCl;. Ykaszate HanparieHue
JIATIOJIbHBIX MOMEHTOB CBSI3€H.

3. Ilpuectu ctpyktypubie Qopmynsl coeaunenuii No,O, HNO,;, HCN. Omnpenenuts
CTEIEHH OKHMCIIEHUS a30Ta B 3TUX COCIUHCHHUSIX.

4. B xakux W3 COCAMHEHHN MMeeT MecTo JoHopHOo-akmenTopHas cBs3b. NH;Cl, HNOg,
NOCL

5. ITouemy mipu niepexoze ot a3ora K ¢pochopy npoyHocTs cBsizu I— H cHmxkaercs, a
cBsa3u O—O yBenuuuBaercs?

6. Ha ocHoBanuu metoga MO onuiuTe 3J€KTPOHHOE CTPOSHUE MOJIEKYJIIBI

3AJTIAHHUE 22

1. Hanucarp »snexTpoHHyo ¢opmyny ¢ocdopa. OmnpenenuTs KBaHTOBbIE YMHCIIA,
XapaKTepU3yIOIlue ero BaJIeHTHbIE opOUTanu. AToM a3oTa miu (Gochopa MOKET UMETh OolblIee
YHCIIO IOHOPHO-AKIIETITOPHBIX CBSA3EH?

2. OOBSCHUTh MPOCTPAHCTBEHHYIO CTPYKTYypy Mojekyiasl PHs. Ykasare HampasneHue
JTUIIOJBHBIX MOMEHTOB cBsizel. Onpenennuts, OyAeT Ju MOJIeKyJsia HOJIsSpHON?

3. ByayT nu aHaIOTMYHBIMU IO CBOEMY IIPOCTPAHCTBEHHOMY CTPOEHHUIO MOJeKybl PCl3 u
AlIC13?

4. Kak u3MeHseTCs MOJAPHOCTh cBsizeil B Mostekynax NHs-PH3-AsH3-SbH3 ?

5. Kak u3MeHSFOTCSl KHCTIOTHO-OCHOBHBIE CBOMCTBA TUAPOKCHIOB B psinxy As—Sh—Bi?

6. Ha ocnoBanum wmeroma MO onummre 53JeKTpoHHOE cTpoeHune BeH,. Kaxumu
MarHUTHBIMH CBOWCTBaMU 00J1a/laeT 3Ta MoJieKyna?

3AJIAHHME 23
1. Hamucath »3neKTpoHHYIO (QOpMYyITy KHCIOpPOJa W OCHOBHOM U BO30YKIEHHOM
COCTOSTHUSIX. MOXET JIM KHUCJIOPOJ UMETh CBS3HM, OOpa30BaHHBIE IO JOHOPHO-AKIENTOPHOMY
MeXaHu3my?
2. pusectu crpykrypHBIe hopmyibl coequnernii H,O, Oz, H,O,. Onpenenuth creneHn
OKHCJICHHS aTOMa KHCIIOPO/ia B ATHX COCTUHEHHUSIX.
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3. Kakue u3 anementoB VIA rpymnmsl sBIAIOTCA HEMETAUIAMM; IOJIYNPOBOJHUKAMY;
MeTaJIamMu?

4. Ilouemy KuUCIOpPOJ B OTIMYME OT OCTAJIBHBIX 3JIEMEHTOB VIA TIpylIbl HE MOMKET
MIPOSIBJISATH BBICIIME CTETICHU OKUCIICHHUS?

5. Onpenenute BEJIMUKUHY BaJCHTHOTO yIila B HIOHE BO;*?

6. Ha ocroBanuu Metoga MO omnumiuTe 3J1eKTpoHHOE cTpoeHne MoJiekyisl LiH . Vikaxkure
KpPaTHOCTb CBSI3H.

3AJIAHHUE 24

1. Hanmcate snekTpoHHYIO (opMylny siaeMeHTa ¢ TopsakoBeiM HomepoM 50. Ilo
AJIEKTPOHHON (OpMyIie OMPEACIUTh MECTO €ro B MEPUOAMUYECKON cucTeMe (TPYIITy, MOATPYIY,
NepUO) U KBAHTOBBIC YKCIIA JJIs BAJICHTHBIX OpOHUTaleil.

2. Ilpuectu ctpykTypHble popmyinsl coenunennit CHy, CoHyg, CoHp. Onpenenuts creneHu
OKHCJICHHS aTOMOB yIJiepoja. YKa3aTh TUI THOPUIU3AlUHU YTIIIEpOa B 3TUX COCTUHEHHUSIX.

3. PacnonioxuTe Cienyroure MOJIEKYJbl B TOPSAJIKE YCUIIEHUS MOHHOTO XapakTepa CBSI3U
:CsF, Nal, CIF, CO, HCI, NaF.

4. byner nu nonsipaoit monekyna CH3C1? Yka3aTe HampaBiieHUE JUIOJbHBIX MOMEHTOB
CBsI3€U B JAaHHOW MOJIEKYJIE.

5. ImeeT mu MecTo TOHOPHO-AKIENTOPHAS CBsi3b B MoJiekysie CO? OTBeT 000CHOBATS.

6.Kak n3meHnsiercs sHeprust CBsI3U B Py CF'- CF - CF ? OtBer iaTh HAa OCHOBAHHUHI
metoga MO.

3AJIAHHUE 25

1. Hammcare »snexTpoHHyo ¢(opmyny 52 »snementa. Ilo snextpoHHON (opmyne
OTIPENIeIUTh MECTO €ro B MEPHOAMUYECKON chucTeMe (TPYIy, MOATPYIIY, TIEPHOJ) U KBAHTOBBIC
qucia Ui BJIGHTHBIX OpOUTaIeH.

2.B xakoM U3 COeTMHEHHI UMEET MECTO sp3 -rubpuu3anys BaJeHTHbIX opOuTasiell aToMa
cepsl: SO3; SO4%; SO5%?

3. Kak n3mensieTcs sHeprusi CBs3M B psiny TUAPUAOB 31emeHToB V1-A rpynmer? bByner nmu
aHAJIOTUYHBIM UX IPOCTPAHCTBEHHOE CTpoeHue?

4. TlpuBectn cTpykTypHyto dopmyiny coeauneHus: SOCI,. Yka3aTh cTeneHb OKHCICHHS
cephl B JAHHOM COETUHEHUU.

5. Kakoe npoctpancTBeHHoe cTpoeHne uMeet Mosiekyna SOCI; ? Byner nu ona nonsipHoi?

6. Hcnonb3ys meron MO omnucaTh 3JIEKTPOHHYIO KOH(PUIYpaluio TeTeposiepHOi
monexysl NO.

3AIAHHE 26

1. Hanummre snexTpoHHyto ¢opmyny siaementa Ne 51. Ilo snexTpoHHO# (opmyne
OIIPEIEIIUTE MOJI0KEHUE IEMEHTA B IEPUOINUECKOH cucTeMe (TIepro/, IpyIa 1 MOArpyIa).

2. Natb cxembl nepekpbiBanust AO B monekynax No u CNS.

3. Kak m3mensiercst sHeprus cBsizu 3-H B psiny rugpunos snementoB V-A rpymmei? Byner
JIM AaHAJIOTUYHBIM MX IIPOCTPAHCTBEHHOE CTPOEHUE?

4. Tpusectu crpykrypuyoo ¢opmyry coeauaenuss NOCI. Ykazare cTemneHb OKHCICHHS
a30Ta B JAaHHOM COE/IMHEHUHU.

5. Kakoe nmpoctpanctBenHoe crpoenue umeet mosekyia NOCI? byner nu ona nosnsipHOi?

6. Meronom MO onuiuTe cTpoeHne MojiekyisipHoro nona O, . Onpenenure nopsaok
CBSI3M B JAaHHOM YaCTHIIBI.

3AJJIAHHUE 27
1. HanucaTp 37€KTpOHHYIO (pOpMyINly MO/a B OCHOBHOM M BO30YKICHHOM COCTOSIHHSX.
Kakwue cTerneHn OKUCIIeHUSI MOKET HMETh MO B CBOMX COSTUHEHHUSIX ?
2. [TpuBectu cTpykTypHbie hopmymsl coeaunenuii HIOs, Gely, Pls.
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3. VYka3zarh HampaBlieHHE [UIOJLHBIX MOMEHTOB cBsi3ed B Mojekymax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

4. Kak u3MeHseTCsl 3JEKTPOOTPUIATEIbHOCTh TajoreHoB B pany F —Ac? Kakue wu3
3JIEMEHTOB JIAHHOM MOTPYIIIIbI SIBISIOTCS TUIHYHBIMUA HEMETAJIaMu?

5. Kakoe npoctpancTBeHHoe cTpoenne nmeet mosiekyna Clls? Kakoii Tun ruGpuausaium
aTroMa xJjopa?

6. MerogoM MO onumure cTpoeHue MoJekyispHoro uoHa Hp.  Kaxumm
(mapamMarHUTHBIMU WUJIM TMAMarHUTHBIMH) CBOMCTBaMHU 00Ja/laeT AaHHas yacTuia’?

3AJIAHHME 28

1. Hammcare osnextpoHHyro ¢(opmyny 25 »snementa. Ilo snextpoHHO#N (Qopmyne
OIPENIeIUTh €r0 MECTO B MEPUOJUUECKON cucTeMe (rpymiy, MOArpyIiy, Nepuoa) U KBaHTOBbIE
qucia Ui BJICHTHBIX OpOHUTANICH.

2. Kak M3MEHIOTCS KHUCIOTHO-OCHOBHBIE CBOMCTBAa B psAAYy OKCHAOB MapraHua MnO—
MnO,—Mn,07? Hamummre (opmMyiasl COOTBETCTBYIOIIMX THIPOKCHAOB. Jlaiite CTpyKTypHBIE
(bopMyIbl COeIUHEHUH.

3.YKakuTe HampaBIeHHE JUIOJIBHBIX MOMEHTOB CBs3€ii B YyKa3aHHBIX OKCHJAX.
Onpeznenute NOISAPHBI U JAHHBIE MOJICKYJIbI?

4.IloueMy MU3MEHEHUE CBOMCTB B psly d-3JIEeMEHTOB NMPOMCXOJUT B MEHbIIEH CTEIEHHU,
4eM B pALY P-3JIEMEHTOB?

5. YcranoBute npocTpaHcTBeHHYIO KoH(purypanuto SO,Cl,. Kakoit tun ruGpuausanmu
UMeEET cepa B JaHHOM MoJeKyie?

6. Meromom MO onumuTe CTpoeHrne MOJIEKyYbl HyS.

3AJAHMUE 29

1. Hanucatp neKkTpoHHYI0 (OpMYITy CypbMbl B OCHOBHOM U BO30YKJIEHHOM COCTOSTHHSIX.
Kakwue crerneHu OKHCICHUS MOXKET MPOSIBIISATh CypbMa B CBOMX COCTUHEHUSX?

2. B xakom coequnenun H3AsSO3 unmu H3ASOy4 sneprus ez AS —O MmeHble; Kakas
Kuciiora 0ojiee CUILHAS.

3. Kak u3mMmeHsercs MOJSPHOCTH CBSI3U B XJIOpHUJAX AJIeMEHTOB V-A Tpymibl OT a3oTa K
BucMyTy? Kak W3MEHSIOTCS KHCIOTHO-OCHOBHBIC CBOWMCTBA THIAPOKCHIOB B PSIy ITHUX Ke
3JIEMEHTOB?

4. IlpuBectu CTPYKTYpHYIO opmyny coequnenus SPH;. OnpenenuTsh NpoCTpaHCTBEHH YO
CTPYKTYpPY MOIIEKYNbI. YKa3aTh HalpaBleHUE JUMOIHHBIX MOMEHTOB CBsi3eil. Onpenenutsb, Oyner
JI1 MOJIEKYJIA TIOJISIPHOM.

5. Kak uzmensiercst sHeprus csizu I-H ruapunoB AsHz—SbH;—BiH3?

6. Ha ocHoBanuu meroga MO ompeaenuTe MOpsI0K CBSI3U B MOJICKYJIE.

3AIAHUE 30

1. Hamucatp 51eKTpoHHYI0 (OpMYIy TETypa B OCHOBHOM U BO30Y)KJIEHHOM COCTOSIHHSIX.
Kakwue crerneHu OKHCICHUS MOXKET MPOSIBISITh TEJUTYP B CBOMX COCTUHEHUSX?

2. [IpuBectu cTpyKTypHBbIE POPMYIBI OKCUAA U THAPOKCcHaa Temmypa (+6). Kak
WU3MEHSIOTCSI KUCIIOTHO-OCHOBHBIC CBOMCTBA OKCHJIOB 3JIEMEHTOB B psigy S—Te?

3. VYkazaTh HampaBlieHHE IUMOJIBHBIX MOMEHTOB CBs3eil B Mosekynax HpTe, TeOgs
Onpenenuth OyIyT JU TaHHBIC MOJICKYJIBI TIOJIAPHBIMU?

4. Kak wu3MeHseTcs AJIeKTPOOTPHUIIATETbHOCTh B psny 3ieMeHToB S —P0? Kakue wus
9JICMEHTOB JIAHHOW TIOJATPYIIIBI SBJSIOTCS TUIUYHBIMHA HEMETAJUIAMH, METaUIaMH; HMEIOT
MOJTYTIPOBOTHUKOBEIE CBOMCTBA?

5. Kakoe mpocrtpancTBeHHOE cTpoeHHEe mMeroT MoJiekyiasl HoTe u TeOs? Bo3moxna nu
TUOpUAM3AIST aTOMOB TEJUTypa B JaHHBIX MOJEKynIax ?

6. [locTpoiiTe sHEPreTHUECKyI0 JuarpaMmy MOJIEKYJISIpPHBIX opOuTanei s yactuil: Fy u
F',. Kakas gactuua sBisiercst 6ojiee CTaOMIbHOM , nouemy?
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12. NPUJIIOKEHUE. TunoBble KOHTPOJIbHbIE 3aJaHUs WU HHbIe MaTepHAJbI,
HeoOXoaMMble ISl OUEHKH 3HAHWUW, yMeHHMH, HAaBbBIKOB M (WJIH) OmNbITA B Xoje
NPOMEKYTOYHOM aTTeCTALMH N0 JMCHUIIHHE

OK3aMeH IMPOBOIUTCS B YCTHO-IMCbMEHHOW (hopMe mo BceMy Marepuany HU3ydyaeMoro
Kypca « XHUMHUU»

DK3aMeHaAIMOHHBIN OUJIET COAEPKUT 5 BOMPOCOB U3 Pa3HbIX TEM Kypca.

IK3AMEHANIMOHHDBIE BUJIETBHI HEPBOI'O CEMECTPA

Kageopa NIBInX 3K3AMEHAIMOHHBIA BUJET N 1

JMucuuniuna XUMHAA

1. OcHOBHBIE 110JIOKEHUSI KBAHTOBO — MEXAHUYECKON TEOPUH CTPOCHMSI aTOMa
2. Paccunraiite TemnepaTypy, Ipx KOTOPOW BO3MOXHO BOCCTAHOBJICHHE ITHHKA
Zn0O + C(rpadut) = CO + Zn.

VYKakuTe HarpaBiIeHUE CMEIICHNS PaBHOBECHS IIPU BBEACHUM KaTaanu3aTopa; MOBBIIICHUN
JIaBJICHMSL.

3. CocTaBbTe CXEMyY IEKTPOJIM3a BOJHOTO pacTBOpa OpoMH/ia Maruus ¢ MHEPTHBIMU
JEKTPOAAMH.

4. Boruncnute pH 0,2 M pactBopa cepoBOIOPOIHOMN KUCIOThL, YYUTHIBAs TOJIBKO MEPBYIO
CTYIIEHb AUCCOLUALINH.

5. Kak u3MeHsTCS TUTONIbHBIE MOMEHTHI ciienyromux moiekyin: HyO, HoS, Hy Se m HpTe.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET Ne2

Hucuyunauna XuMust

1. DHeprus akTUBAIMHU , AKTUBUPOBAHHBIN KOMILJIEKC . Y paBHEHUE AppeHuyca.

2. Meroniom nosypeakiuii noaoepure Ko3pPpUIneHTbI, yKa)KUTe OKUCIUTENb U
BOCCTaHOBUTENb. BO3MOXKHO JI1 caMONPOU3BOJILHOE MPOTEKAHUE PEAKIIUU B IPSIMOM
HaIpaBJICHUN ?

NaBr + H, SO4 ==Bry + SO, + Na ,SO4 + H, O

3. CocraBbTe 3J1EKTPOHHYIO (popMyIly aTOMOB 37eMeHTOB 1 VA rpynmbl. YKkaxure
BaJICHTHBIE 3JIEKTPOHBI U paclpeaesuTe UX 10 aTOMHbIM opouTtaisam. Kakue crenenn okucneHus
XapaKTepHBI /Ui JaHHBIX 31eMeHTOB? Kak u3MeHsieTcss BOCCTaHOBUTENIbHAS CIOCOOHOCTh aTOMOB
B ATOM moarpymre?

4. Onpenenure I1P ¢pTopuaa kambiys , eciau B OHOM JUTpe Boabl pacTBopsercs 0,0157 ¢

COJIN.
5. Kak usmeHnurcs HHHOHBHLIﬁ MOMCHT CBA3U B pAAY CICAYIOIIHUX MOJICKYJIL:
H,O, H, S, HoSe , H,Te?
Kageopa 115IuX 3K3AMEHAHI/IOHHI)II71 BUJETN3

JMucuunauna XuMus

1. Uonnas cBsa3e. Ee ocobeHHOCTH.

2. Jlnsa ransBanudeckoro snementa Pb / Pb*?//Cu *? / Cu 3amummre KaTOJHBIA U aHOIHBIA
MIPOIIECCHI, YyPaBHEHHE TOKOOOpa3yroIiei peakiuu , paccuutaiite 3/1C.

3. s peakmu CO(r) + Cly (1) = COCl; (1) ompenenuTe Temreparypy paBHOBECHS W
HaIpaBJICHUE CMEIIICHUS PABHOBECHS TIPH YBEIIMUCHUH JIABJICHUS; TEMITEPATYPHI.

4. Kakue u3 mepeuucieHHbIX coned moasepratorcs rumponusy: LICl, KNO, NayCOs.
CocTaBbTe YpaBHCHHS THAPOJIN3A.
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5. KonnyecTBo 37€KTPOHOB Ha BAJICHTHBIX OpOMTAISIX PaBHO 7, a CyMMapHbIM criuH 2,5.
Omnpenenure rpynmy 3J€MEeHTa B Hepuoaudeckoil cucreme. K Merannam WM HeMeTalulaM
OTHOCHUTCSI JaHHBIN JIEMEHT ?

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N4

Hucuunauna XuMus

1. Buytpennsis sueprus, padbota u Temora. [IepBblil 3aK0H TepMOIUHAMUKHA. DHTAIIBIIHSL.

2. MetogoM mnonypeakuuid moadoepure KOI(PGUIMEHThl, YKAKUTE OKHUCIUTEIb MU
BOCCTaHOBUTEb.

K,Cr,07 + HCI ==ClI, +CrCl3 + KCl + H, O

3. Beruncnure pH 0,01 M pactBopa ruapokcua Kajiusi, CYMTasi AUCCOLUAINIO ITOJTHOM.

4. Kak mpoTekaeT KOppo3Ms XPOMHMPOBAHHOIO CTAJbHOIO M3IEIUS C HapylleHHEM

MIOKPBITUS B KUCJION CPEJE, 3alHUILINTE KOPPO3HOHHBIE TPOLIECCHI.

5. PaBaoBecue B romorennoi cucreme. 4HCIl + O, = 2H, O + 2 Cl , ycranoBuiocs mnpu
creayrommx kourenrpanusx [HCI] = 0,25; [0,]=0,3; [H.0] = 0,2; [Cl;] = 0,2 (moab/m ).
BbluncnuTe KOHCTaHTYy pPaBHOBECHS M YKa)XXUTE HAIpaBJI€HHE CMELIEHHs PaBHOBECHs IpU
YMEHbILIEHUH JaBJICHUS, BBECHUH KaTaJIu3aTopa.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N5

Hucuyunauna XuMust

1. CrpoeHue MHOTORJIEKTPOHHBIX aTOMOB. [lOpSIOK 3amoONHEHHS JHEPreTHYECKUX

ypoBHel u noaypoBHei. [IpaBuino KiteukoBckoro, 3anper [aynu, npaBuio ['yHna.

2. Uepe3 pactBop cyibdara KaaMusi MmpomymeHo 25A4Y snekrtpuuectBa. IIpu 3ToM Ha

KaToJIe BBIICTIIIOCH 42,5 T MeTasuia. PaccunraiiTe BEIXOJ IO TOKY.

CocTtaBbTe cXeMy 3JIEKTPOJIN3a C HHEPTHBIMU JIEKTPOIaMHU.

3. dna peaxkuu CHy (1) + 2H, S (1) == CS; (k) + 4H, (1) onpenenuts TemnoBoit apdexr ,
npefcKa3aTh HM3MEHEHHWE OJHTPOINUH, YKa3aTh HAlpaBICHHWE CMEIICHWs pPaBHOBECUS TMPH
YBEJIMUEHUH JIaBIICHUS; TOHWKEHUH TEMIIePaTypHhI.

4. CmemmBaro nornapao pactsopsl: 1) NaOH + HNOg3; 2) K,CO3 +HCI; 3) CuSO,4 + KOH.
YkakuTe MPUYMHY MpOoTeKaHus peaknuu. COcTaBbT€ MOJEKYNISIPHBIE M WHHO- MOJIEKYJISIPHBIE
yYpaBHEHWSI.

5. Kak usmenurcs cumia KUcnoT B psagy : HaS — HpSe — HpTe ?

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N6

Hucuuniuna XuMus

1. KoBanentHas cBs3b. O01mue noHATHA. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOH CBS3H.

2. Ha OCHOBAaHMH CTPYKTYphI BaJICHTHBIX 71eKTpoHOB 30°4s ! ykaxwure BO3MOXKHBIC
cTereHu oOkucieHus. Kakue 3HaYeHHMs HUMEIOT  KBAaHTOBbIE 4YMCIAa YKa3aHHBIX BaJEHTHBIX
AIEKTPOHOB?

3. TlopGepute KOXPPUIMEHTH METOJOM MHHO- 3JEKTPOHHBIX YpPAaBHEHHMH. YKaXHUTe
OKHUCJIUTEIh U BOCCTAHOBHUTb.

CrCl 3 + KMnO 4 + KOH = K;CrO4 +Mn0O; + KCI + H, O

4. nst peaknmn 2Fe (1B ) + 3H, O = Fe; Oz (B ) + 3 Ha (1) onpenenuTs BO3MOXHOCTD
CaMONPOM3BOJILHOTO MPOTEKAHUS MPU CTAaHAAPTHBIX YCIOBUAX. 3anucarh BelpaskeHus Kp u Kc.

5. BerarciuTe MOJSIPHYIO KOHIIEHTPAIIMIO HACKIIIIeHHOTo pacTtBopa Pbl, TP = 1,1.10°.
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Kageopa NIBIuX D3K3AMEHAIIMOHHBINA BUJIET N7

Hucuuniuna XuMus

1. Teopus rubpuanzanun. HanmpaBieHHOCTh U KPaTHOCTh XUMHUYECKON CBSI3H.

2. Paccumraiite OJIC ralbBaHMYECKOTO DJIEMEHTA, COCTOSIIETO U3 JBYX
BOJIOPOJHBIX 3JIEKTPOJOB, OTPYKEHHBIX B pacTBOphI ¢ pH 2 u 4.

3. Jna peakuuu 2 CHy () = Co H 4y + 2H; onpenenute TemMnepatypy, Ipu KOTOPOii
HauMHAETCs peakuus. 3anuiuurte mareMatudeckoe BbipaxkeHue Kc u Kp. PaBubl 1 3TH
KOHCTaHTHI?

4. Ha ocHOBaHMM BaJEHTHBIX OJJICKTPOHOB OINPEIEIUTE MECTO JJIEMEHTa B
MEPUOUYECKON CUCTEME 352 3p4, VkakuTe BO3MOKHBIC CTEIIEHH 3TOT0 3JIEMCEHTA.

5. Boluncnure crenens quccounannu U pH 0,5 M pacTBopa yKCyCHOM KHUCIIOTBHI,
ecm K= 1,8 .10,

Kageopa 1IbIuX DK3AMEHAIIMOHHBINA BUJET N8

Hucuyunauna XumMns

1. Cnabbie 3JEKTPOJIUTHI, CTEIICHh M KOHCTaHTA AUCccolranum. 3akoH OcBaba.

2. CMeluBao onapHo pacTBOPBL:

1) NaOH + HNOg; 2)CuSQO,4 +KOH; 3) HCI + K,CO:s.

CocraBbTe MOJEKYIISIPHBIE U MHHOHO- MOJICKYJISIPHBIC YPAaBHEHUSI BOBMOMKHBIX PEAKIIUMA.

3. Ompenenute TeMIepaTypy Mpu KOTOPOM BOSMOXKHO PA3I0KEHHUE CONU

MgSO, (k) = Mg O(x) + SO 3 (T).

3anumure mateMatuueckoe Boipaxkenue Kec u Kp nmsa nanHoit peakuuu.

4. MetogoMm mnodypeakuuii nonoepure KOd(PPHUIMEHTHI, YKaXHUTE OKUCIUTEIh |
BOCCTAHOBUTEIb

KMnQO4 + H,05 + H,SO4 = MNSO 4+ Ky,SO4 +0, +H5 O.

5. Kakue 3HaueHHs UMEIOT KBAaHTOBBIE YHCTIA, XapaKTEPU3YIOIINE BaJICHTHBIC AIEKTPOHBI B

aToMax dJIEMEHTOB ¢ OpsAIKOBbIM Nel7 u 25.

Kageopa TIBInX DK3AMEHAIIMOHHBINA BUJIET N9

Hucuyunnuna XumMust

1. PactBopbl. CriocoObI BhIpaKeHMsI KOHIIEHTPALMM pacTBOPOB. MI3MEHEeHHe SHTaNbINU 1
SHTPOIHH CUCTEMBI IIPH PACTBOPEHUH.

2. CocTaBUTh CXEMy DJJIEKTPOJM3a BOJHOTO pAacTBOpa HMOIWAA Kajdus W WHEPTHBIMU
AIIEKTPOIAMH.

3. B kakoMm psgy M3MEHEHHE HHEPIMH MOHW3AIUHU TPOUCXOIHUT B OOJNBIICH CTETIEHW U
nouemy: Li- Be- B-C-N —-O —F-Ne: Li-Na—K - Rb- Cs.

4. INns peakumu 2H,S (1) + 302(r) = 2H20 (k) + 2 SO; (T) ompenenuts BO3MOXHOCTb
CaMOIIPOM3BOJIBHOTO MTPOTEKAHNs peaklMu npu cT. y. He mpou3Boas pacuera, npeacka3aTb 3HAK
Sxp. Ykaxute HampaBlIeHHWE CMEUICHHS DPABHOBECHS B JaHHOH CHCTEME MpPH YMEHBIICHUU
o0beMa; yBennueHuH KoHIeHTpauuu SO,

5. Pacnionoxute BeliecTBa B MOPsAKe YObIBaHHUS MOHHOTO Xapakrtepa cBsizu: MgF; ,CsCl,
CO, BeCl,,NaF, HCI, FCI.
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Kageopa NIBIuX DK3AMEHAIIMOHHBINA BHUJIETNIO

Hucuuniuna XuMus

1. duccounarus Boasl. MonHoe npousBenenue Boibl. Bomopoaueiit nokaszarens(pH).

2. Tlouemy koBaneHTHOCT, He paBHa 1, a koBasmeHTHOCTh Be, Takke uMeromero Ha
BHEIITHEM cJioe 2 JJIEKTpoHAa, paBHAa dYerbipem? Uemy paBHa MaKcHMaldbHash KOBAJICHTHOCTH
3JIEMEHTOB BTOPOTO Mepuojia’?

3. Jlns rameBaHmdeckoro snementa Pb| Pb*? | Cu™ (0,1 M ) | Cu paccuurars IJIC,
3anucaTh KaTOIHBIN U aHOJIHBIN MPOLIECC, YpaBHEHHE TOKOOOPa3yIoleil peakiniu.

4. Ha ocHoBanuu 3akoHa ['ecca onpenenute nepexop rpadura B anmas, ecnu C (rpagpur) +
O2(r) =CO2 (1) AHozgg = -393k/Ix/moub C (ammaz) + Oz (1) = COy(T) AHozgg = - 395 x/I>x/ MoJIb.

5. Paccuuraiite koHcTanty paBHoBecus aisi peakiuuu PCls(r) = PCls(r) + Cl; (1) ecnu k
MOMEHTY paBHOBecus mpopearupoBaio 54% PCls(r), wucxomHas KOHIEHTpAIHMss KOTOPOIO
2 MOJIB/JI.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIETNlI.

Hucuyunauna XuMust

1. DHTpONHS IPOCTHIX U CIIOKHBIX BEIIECTB. DHTPONUIHBIC TUarpaMMbl WHAUBHyaTbHBIX
BeiecTB. PakTophl, BIUAIOLINE HA U3MEHEHUE SHTponuu. PacueTsl sHTponuu.

2. Onpenenute pactBopumocts Be(OH), , ecm TP = 6,3. 10 %,

3. Hns peakuuu C (rpadut) + CO;, (r) =2CO (r) ompenenute TemnoBor 3hdexT; kak
BIMSIET TMOBBIIICHUE TEMIIEPAaTyphl W JaBJICHUS Ha CMEIICHHWE pPaBHOBECHS IIpollecca; Ha
SHTPOIHUHU.

4. Vkaxure TUNO THOpUAM3ALMM BaJEHTHBIX OpOUTaJel LEHTpalbHOIO aToMa,
HPOCTPAHCTBEHHYI0 KOH(MUTYpaIlMI0 COCAMHEHHH, HalpaBlieHHEe IUMONbHBIX MoMeHTOB BCls,
CS,.

5. CocraBbTe cxemy anekTposnu3a BoxHoro pacteopa MQCl, BenuumHy KOHCTaHTBI
paBHOBECHS.

Kageopa TIBInX DK3AMEHAIIMOHHBINA BUJIETNI2.

Hucuyunnuna XuMust

1. Xummnueckoe pasHoBecue. Koncrantel paBHoBecus. Cas3b Kp u K.

2. MeTonoM MOHHO- »JIIEKTPOHHOro OanaHca mnondeputTe KO3((UIMEHTHI, KaXHUTe
OKHUCJIUTEh U BOCCTAHOBUTENb, ONIPEEINTE HApaBIeHUE MPOTEKaHUs Ipoliecca

I, + KOH = KIO;3 + Kl + H,0.
3. B xakoM 13 coeTuHEeHNH CBSI3b OOJIbIIE BCEro MPUOIIKASTCS K MOHHOM
Ca3 N, Ca3 P,, Ca3 AS 5, Ca3 Sb 2.

4. AnroMuHUeBasl MJIACTUHKA B KOHTAKTE C JKEJIE3HON HAaXOIUTCA B MOPCKOM Boje. C Kakoi
JENOJAPU3ALUEN IPOTEKAET KOPPO3Ms? 3allUIINTE YPABHEHUS PEAKIIUIL.

5. CocraBbTe dJeKkTpoHHYIO (opmyrmy oamementa Ne 34. Ha ocHoBanuu QGopMyIbl
OTIpe/ieNIUTE MOJI0KEHUE JIEMEHTa B IEPUOINYECKOH cucTeme (Iepro/, TpyIa, MOArPYIna).

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BHUJIETNl3.

Jucyunauna XAMHUS

1. I'eteporeHHoe paBHOBECHE B PacTBOpaxX 3JIEKTPOIUTOB. [Ipon3BeneHue pacTBOPUMOCTH.
VYcioBust 00pa3oBaHus U paCTBOPEHUS OCA/IKOB.
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2. IlpuBeaure CTpyKTypHBIE (POPMYIIBI COCTMHEHUN yIriiepoaa:
Cz Hp, CO2, HCOH, CH3 COOH

3. st peakuuu CO (1) + Cly (r ) = COC | () onpenenure Temneparypy, Ipu KOTOPOH
CHCTEeMa HAaXOAMTCS B TEPMOAWHAMUYECKOM pPABHOBECHM. YBEIWYHUTCS WIM YMEHBUIUTCS
KOHCTaHTa pPABHOBECHS NPU YBEJIWYCHUU TEMIEPATyphl; KyJa CMECTUTCS paBHOBECHE NpHU
HOBBIIICHUH TEMIIEPATYPHI.

4. MetogoM modypeakiuid mondepure KOI((OUIHMEHTHI, YKAKUTE OKHUCIUTENb H
Boccranosurels Zn + KMnO 4 + H,SO4 = ZnS0O,4 + MnSO 4 + Ko,SO4 +H,0.

5. OOBsICHUTE TTOYEMY YHEPIHsi HOHU3AIMH TIEPBOTO IEKTPOHA KHCIOPOAa MEHBIIE, YeM
y a30Ta, a SHEPrus HMOHU3AIMK BTOPOTO 3JEKTPOHA KHCIOpoJa OONbIEe SHEPrHMU HMOHHU3ALUU
BTOPOTO AJIEKTPOHA a30Ta.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BHUJET Nel4.

Hucuunauna XuMus

1. OkHuCIUTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTENneHW OKHCICHHS, OKHUCIHTEINH,
BOCCTAaHOBUTENH .THUIBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii. CocTaBieHne ypaBHEHUN
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

2. Jna peakmum ZnO (1) + SO3; (r) = ZnSO4 (T) ompenenuTe BO3MOXKHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUSI PEeaKkIuu Tpu cT.y. 3anumute Boipaxkenus Kp u Kc; n xakom
HAIPaBIIEHUU CMECTUTCS pPaBHOBECHE IMpoIlecca NpPHU YBEJIUYECHUH MAacChl OKCHAA  I[MHKa;
BBEJICHUHU KaTaJlM3aTOPa; YMEHBIICHUH JIaBJICHUS?

3. Paccuurare pH pactBopa B 100 My, koToporo coaepxutcs 0,4 r NaOH.

4. OnuImuTEe METOIOM MOJIEKYIISAPHBIX opOuTaneii o6pasopanue cssu Hy u Hy ™.

5. Kakas opburans umeer O6oibiine pazmepsl U nouemy 1S C unu F?

Kageopa 11BIunX 39K3AMEHAIIMOHHBINA BHUJIET NIS.

Hucuunauna XumMns

1. CamonpousBoisibHBIE Tpoluecchl . DHeprus 1'mb60ca M HampaBIEHHOCTh XUMHUYECKHUX
peakuuid. Pacuer »Heprum I['mb0Oca. BnmsiHue Temmneparypbl Ha HalpaBlIEHHE XHMHUYECKUX
peaKuuu.

2. Paccumraiite D/[C KOHIEHTPAIIMOHHOTO TaJIbBAHUYECKOTO DJIEMEHTA, COCTOSIIETO M3
JBYX BOJOPOAHBIX 2JIEKTPOIOB, IOTPYKEHHBIX B pacTBOpbl c pH2 n 4 .

3. OnummuTe SJIEKTPOHBI, COCTOSHHE KOTOPBIX XapaKTePH3yeTCsl  CIEAYIOIIUMHU
KBaHTOBBIMH ynciaMu: N=31=0m=0;n=31=2m=1.

4. CoctaBbTe MOJICKYJISIPHBIC M HOHHO-MOJICKYJISIpHBIC YpaBHeHUs Tuaposm3a coneir AlCl;
u NaNO:..

5. O0ObscHHTE pa3nuyue B MPOCTPAHCTBEHHOM cTpykType Mojekyn NH; u BCI .

Kageopa TIBInX DK3AMEHAIIMOHHBINA BHUJIET Nel6.

Jucuunauna XuMus

1. l'aneBanmveckuit anemeHT Janmans — Axkoou. DJ]C ranpBaHUYECKOTO JIEMEHTA.

2. Kobanst o6payer aBa mona Co™ u Co™ . Hukens o6pasyer non Ni *2 Hou Ni*
HeycTouuB. Kak 310 00BsICHUTE?

3. Beruuciauts crenenp qucconuanuu u pH 0,5 M pacTBopa YKCYyCHOM KHCIIOTBI, €CITH
Kn=1,810°.

4 Jlna peakuuu C(rpadur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
CaMOIpoOM3BOJIbLHOTO TpoTekanus mnpouecca npu 1000K. DHTaNbNUAHBIA WX SHTPONUNHBIN
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(akTOpBl OMpEneNsAloT HalpaBlieHHEe MPOTEKaHWs IMpolecca B JAHHBIX YCIOBHAX? YKaXHUTE
HamnpaBJIeHHE CMEMICHUS paBHOBECHS pEAaKIHUH I[PH IOBBIIICHUH aBICHHS, YBEIWMYCHHUU
KOHHCHTpaHHI/I BOJBI.

5. B kakux MoOJIeKyJia ¥ HOHAX UMEET MECTO sp3 —TruOpUAM3anns BaJCHTHBIX OpOuTaneit
atoma yriepona COp, COZ'g, CoHg ?

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIETNl7.

Hucuunauna XuMus

1. I'maponus coneil.

2. OnuHKOBaHHAs M OMEJIHEHasl >KeJe3HbIe IIACTHHBI HAXOIATCS BO BIAXKHOM BO3AYXE.
CocTaBbTe CXEMBl KOPPO3HOHHBIX 3JEMEHTOB M 3alMIIUTE YPaBHEHUS IPOTEKAOLIUX
MIPOLIECCOB.

3. Ykaxure TUN TUOPUAM3ALMU BaJCHTHBIX OpOWTaNel M[EHTPAJIbHOTO aToMa U
MPOCTPAHCTBEHHYIO CTPYKTYpY coenuHeHuit BeF; u CF 4

4. 1, (r) +HpS (r) ==2HI (r) + S(T) ompenmenuth TeMmepaTypHbIii 3QQeKT peaxym;
cocraBuTh Beipaxkenue Kp u Kc .byner nu Kp pasno Kc?

5. IloyeMy sHEprusi HOHU3AINUHY TIEPBHIX BAJICHTHBIX YJIEKTPOHOB SIBJISIETCSI CAMOM HU3KOM?

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET NIS.

Hucuyunauna XuMust

1. Tlonste 00 H3JIEKTPOAHBIX MOTEHIMANAX. MeTaInuyecKre HIIEKTPOJbl ypaBHEHHUE
Hepncra.

2. JInsg mepedrCIIeHHBIX MOJIEKYNl YKaKHTE THI THOPUIW3AIMU BAJIICHTHBIX OpOUTAICH
LEHTPaJIbHOTO aToMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIMHEHUS W HAIpaBICHUE AMUIOJIbHBIX
MOMEHTOB cBs13u: BeFo u BeF24.

3. [NonGepure KO3PGUIMEHTH NOHHO-MOJCKYISIPHBIM METOJOM YKAXKHUTE OKUCIUTENh U
Boccranosurenbs K> S + KMnO, + H,SO4 = S + MnSOy, + K>SO, +H,0.

4. Nnsa peakuun  2PH3(r) + 4 Oy(r) = P2 Os (1) + 3 H2O(1) ompenenute BO3MOXHOCTh
CaMONPOU3BOJILHOTO MPOTEKAHUsI MPOIEcca MPH CT. y.; KaK WU3MEHSETCS SHTPOIMHMS TpoIecca, C
YeM 3TO CBS3aHO. B KakoMm HampaBlIeHMM CMEIIAeTCs PaBHOBECHE IMpOIEcca MPU MOBHIIEHUH
JTABJICHHSI, TIPH YMEHBIIICHUH KOHIICHTPAIIUU KUCIOpoaa?

5. Ompenenute pH, creneHs aucconuanuu U KoHneHTtpanuioo wuoHo OH ~ B 0,1 M
pactBope HCN.

Kageopa TIBInX DK3AMEHAIIMOHHBINA BUJIET Nel9.

Hucuyunnuna XuMust

1. I'a30BbI€ 2n€KTPOABI, BOIOPOAHBIN U KMUCIOPOAHBIN MIEKTPOoAbl. lloTeHIManb! ra30BbIX
JJIEKTPOJOB. YpaBHeHue HepHcra.

2. Kak u3MeHsieTcs CpoACTBO METAIIJIOB K CEpeE:

Fe +S =FeS Co+ S =CoS Ni+S=NiS.

OTBeT Ha OCHOBETEPMOJNHAMUYECKUX TAHHBIX.

3. Umeercs psin coenunenuii 6epusi: BeCl ,, {Be(OH),}*, {Be(H2 O) ¥* Onpenenure TUI
CBS3M U €€ MEXaHU3M; FMOpUAM3AINI0 [IEHTPAIbHOIO MOHA U CTENEHb OKHUCIIEHUs Oepuiuius B
KaXJIOM U3 TPHUBEIEHHBIX BbIIIe coeAuHeHUs. KakoBa mpocTpaHCTBEHHass KOH(UTrypauus
YKa3aHHBIX COCTUHECHUM.
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4. Omnpenenute TOMOTCHHOW WM TE€TEPOTCHHOM SIBIIECTCS JlaHHAs PEaKIMs; 3alUIlINuTe
MaremaTuueckoe Boipakenne Kp u Kc. byayt nu oHn paBHbI? YKaxuTe HanpaBJI€HHE CMEIICHUS
paBHOBECHUS MPU YBEIMYCHUH JIaBJICHUs, BBeJeHUU KaTtanu3aropa. 2 CO; (r) =2 CO (1) + Oz (1) .

5. Beruucnute konnentparuu  H u OH, a Taxke pH 0,001 M pactBopa NH;OH, ecnu
Kn=1,8.10".

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BHUJIE T Ne20.

Hucuunauna XuMus

1. Dnekrponus. [locnenoBaTenbHOCTD JEKTPOAHBIX TPOLIECCOB HA KATOJIE U aHO/IE.

2. Monexkynsl azota N2 oTHOCATCS K Hanbosee ycroiuuBbiM. [louemy nx ananoru Po AS |
Sb, B 0OBIUHBIX YCIIOBHSI HECTAOMIIbHBI?

3. Berancnute pH 046% pacrBopa HCOOH, eciu creneHb OUCCOIMAIIMU COCTABIISET
0,042.

4. Koncranra paBHoBecust Kp st peakuun 2S0,(1) +O, (1)= 2S03 (1) ipu 950K paBHa
1,062 .10, Beruncaute Ke JUISl JAHHOM PEaKIIUH.

5. Ilo craHmapTHBIM OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIM TOTCHIIMAJIAM OIPEICIUTE
HaIpaBJIeHUE TPOTEKAHUS PEAKIIUHU TIPH CT.Y.

Cu+H"+NOs ==Cu *? +NO +H,0 .

Kageopa 11BInX 3K3AMEHAIIMOHHBINA BUJIET N21.

Hucuyunauna XumMns

1.TermoBeie 3dekThl xuMuueckux peaknuii. 3akoH ['ecca. CraHmapTHash SHTAIBIHS
00pa3zoBaHMs BEIIECTBA.

2. Kakue mporeccel NMpOTEKarT MPU KOPPO3WH OIMHKOBAHHOTO JKejle3a BO BIAXKHOM
Bo3nyxe? CocTaBbTe CXeMy KOPPO3HOHHOTO 3JIEMEHTA U YPABHEHHUSI MIPOIIECCOB.

3.0npenenute pH M KOHUEHTpanuio THAPOKcUI-uoHHOB B 0,1 M pacTBOpe COJIHOU
KUCJIOTHI

4.CoctaBTe SIEKTPOHHYIO (opmyny aneMeHTa ¢ Ne 25. Vkaxure ero mMOJIOKEHHE B
Tabimie MeHeneena.

5. Meronom MO onummute crpoenue He; u Ha.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET Ne22.

Hucuuniauna XuMus

1. Buytpennsst sHeprus u ee ¢usnueckuii cmbici. [lepBblil 3aKOH TEepPMOAMHAMHKHU.
Onranenusa. CranmaptHeie ycnoBus. TemmoBeie dddexTsr peakmuii Qv m Qp. DHmo - u
DK30TEPMHUUECKNE PEAKIIMH.

2. Ins peakiuu 2N,0 = 2 Ny + O, 3anmcats MareMaTHYeCKHE BBIPAKCHHS JIJIT KOHCTAHT
Ke n K, n cootHomenne Mexay Humu. Kyna cMecTUTCs paBHOBECHE PEaKLUMU IIPU BBEICHUU
KaTaJan3aTopa; Mpy MOBBIIIEHUH JABJICHHUS ; IPU YBEJIMUYEHUN KOHIIEHTPALMN KUCIOPOAA.

3. Beruncnuts [1P CaFy, eciiu B 1 mutpe Boabl pactBopsiercst 0,0157 r aToii comnu.

4. Tlonbepute KOOPPUIMEHTH B YpaBHEHUHU. YKaXHUTE€ OKHUCIUTENIb U BOCCTAHOBUTENb.
Kakoli u3 271eMEHTOB OKHUCIIAETCS, KAKOM BOCCTAaHABIUBAECTCS?

Al + KyCry07 + HpS04 — Alp(S04)3 + Crp(S04)3 + K2S04 + H,O

5. HamucaTb 37€KTpOHHYIO (GOpPMYITYy XJOpa U Cepbl B OCHOBHOM M BO30YXKIEHHOM
coctossHUAX. [lo anexTpoHHOU (GopMysne OmpenenuTh MECTO €ro B MEPUOIUYECKON CHUCTEME
(Tpynmy, MOATPYIIY, IEPUOM) U KBAHTOBBIC YHCIIA IS BaJICHTHBIX DJICKTPOHOB.

62



Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET Ne23.

Hucuuniuna XuMus

1. DnexTposn3 BOAHBIX pacTBOpOB. 3akoHbl Papajes. 3anucaTh PeakUU IEKTPOJIN3a
FeCl, na MHEPTHBIX 3JEKTPOIaX.

2. IlpuBectu crpykrypubie dopmynsl coenunenunit CH3C1l, COCl,, CO,. Ykasare Tl
ruOpuaAN3alMi U KPaTHOCTh CBsI3€i B JaHHBIX MosiekyidaxX. OOBSCHUTH paziuyusi B OTIEIbHBIX
cBs3sx. [loueMy nepBbie 1BE MOJIEKYJIbI IOJIIPHBIE, a TPEThS HET.

3. MoxHO JM NOpUTrOTOBUTH pacTBOp KoHueHTpamued 0,01 M u 0,0005 M, ecinu
I1P=4,4.10".

4. PacctaBuTh KO3 PUIMEHTHI B YpPaBHEHHUH:

K2S + KMnO4 + HSO4 — S + MnSO4 + K;SO4 + H0.

YKka3aTb OKUCIUTENb U BOCCTAHOBUTEIIb.

5. Koppo3usi ¢ BOJOpoAHONW M KHUCIOPOAHOW aenoisipu3anueil. JKenesHas mjiacTUHKa B
KOHTaKTe C MeAHOW HaxomutTcs B BoaHoM pactBope KCl. 3amummre KaToAHBIA W aHOIHBIN
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUI.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET Ne24.

Hucuyunauna XuMust

1. Bropoii 3akoH TepMoamHaMuKU. OJHeprus ['mb0ca. YcioBue camMOnpoH3BOJIBEHOTO
IPOTEKaHUs IPOLECCOB U TEPMOJMHAMMYECKOE pPaBHOBECHE B HW30JUPOBAHHOM CHCTEME.
DOHTaNBNUIHBIN U YJHTPONUIHEIN (pakTopel. PaBHOBecHas Temreparypa peakuuu.

2. Paccunrats pH 0,2 M pactopa NH,OH; K, = 2.107.

3.. Jlnst ransBanmdeckoro srementa Fe| Fe™? (Imomns/n) || Ag'(0,1mous/n) |Ag ykasatb
HOJISIPHOCTB 3JIEKTPO/I0B U HAIPaBJICHUE IBUKEHHUS SJIEKTPOHOB

4. MeronoM TONypeakmu NOA00paTh KOIPPHUIMEHTH, YKa3aTh OKUCIUTEIb H
Boccra"osurenb Cl, + Kl + KOH = KCI + KIO3; + H,0.

5. Tlokaxute, 4eMy paBHBl YHCJICHHBIC 3HAYCHWS KBAHTOBBIX YHCEN Ui DJIEMEHTa,
JIIeKTPOHHAs KoH(Urypamus kotoporo 4523d. Uto xapakrepusyioT 5Ti KBaHTOBBIE umcma? Uro
3TO 3a aneMeHT? Ero cBoiicTBa U MoIy4eHHE.

Kageopa TIBInX DK3AMEHAIIMOHHBINA BUJIET Ne25.

Hucuyunnuna XuMust

1. Tomorennsle peakiuu. CpeqHsiss © MTHOBEHHAs! CKOPOCTh pEaKklMU. 3aKOH JAEWCTBUSA
Macc JJ1s1 TOMOT€HHBIX peaKIHii.

2. TlokaxuTe, yeMy paBHbl UYHCJICHHbIE 3HAYEHHUS KBAHTOBBIX YMCEN JJIS DJIEMEHTA,
3JIEKTPOHHAsI KOHPUTypalust KOTOPOro 55%4d". Yro XapaKTepU3yIOT 3TU KBaHTOBBIE uncia? Uro
3TO 3a JIEMEHT?

3. CKOJBKO IpaMMOB CEpPHOM KHCIIOTBI 00pa3yeTcs OKOJIO HEPaCTBOPUMOIO aHOJA MpHU
ayiekTpoin3e BogHOTo pactBopa Na,SO,, ecimm Ha 3TOM ke aHoJe BBIACTWIOCh 1,12 11 Kuciopoaa
(H.y.). PaccunTarh Maccy raza oOpa3oBaBIIerocs Ha KaToje.

4. Ilonp3ysAch TAOIMYHBIMU AaHHBIMH, paccunTath AHC29g peakiyn CO(y + HO = CO;
+Ha

Ompenenutsb: a) AUCygg peakiuu; 0) CKOJIBKO TPaMMOB M CKOJIBKO JIUTPOoB CO BCTYMUIIO B
peakiuio, eciu Boienmioch 14,66 x/x rerna (H.y.)?

5. Beraucnure pH u crenens auccommaruu pactBopa:8 % pactBop HF Ko = 6,61.10™.
ITnotHOCTH pacTBOpa paBHa 1,2 r/em’.
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Kageopa NIBIuX DK3AMEHAIIMOHHBINA BHUJIET Ne26.

Hucuuniuna XuMus

1. DHepreTuyeckasl CTpyKTypa aToOMOB. YPOBHHM M MOJYPOBHU SHEPruu. BripokieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOLYpPOBHsX (B 000j0uykax u nogodonoukax). Ha mpumepe
BaHA/IMs PACCTABUTh KBAHTOBBIC YMCIIA JJI BAJICHTHBIX 3JIEKTPOHOB.

2. CocraBbTe cxeMy u paccumrtaiite DJIC rajapBaHMUECKOrO 3JE€MEHTa, B KOTOPOM ObI
nporekana peakums: Cd + Cu?* = Cd?* + Cu, ecii KOHLEHTPAIMS HOHOB B PACTBOPE:

[Cd*]=0,1 mons/n 1 [Cu?*]= 0,01 monbs/n

3. Omnpenenuth pacTBOpUMOCTh AgS, ecimu ero [P = 6.10°° . Kak wusMeHurcs
pacTBOpuMOCTb AgyS eciu B pacTBop A06aButh 0,5 M KS

4. Ina peakuuu 2CUgygy + 1/20r) = CUOs) AH®298 kOTOpOIA cocTaBisier -167,6 /K,
paccuuTaTh: a)CKOJIBKO JUTPOB KHUCIOpPOJa BCTYHIJIO B PEakiuio, eciau Beiaenuiaoch 335,2 k/x
tera? 0) AU®y9s peakuuu (B mudpax

5. Hana peakuus: CO + Cly= COCl,. Ucxoansie konuentpanuu CO u xsopa paBubl 0,7 u
0,2 M. BpauciauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHOBecus, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATON PEAKITHH.

Kageopa 11BIunX DK3AMEHAIIMOHHBINA BHUJIET Ne27.

Hucuyunauna XumMns

1. Teopuss rubpuauszanuu. HampaBieHHOCT, W KpaTHOCTh XHUM. CBs3U. ['eomerpus
Mozekya. Teo.

2. ana peakius: CO + Cl, = COCl1,. Ucxoaubie konneHnTpanuu CO u xjopa pasHsl 0,7 u
0,2 M. BpauciauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATON PEAKITHH.

3. CocraBbre cxemy u paccuutaiite DJIC raapBaHMUECKOrO 3JIEMEHTa, B KOTOPOM ObI
npoTekana peakmus: Zn + Co?* = Zn*" + Co, ecu KOHIICHTpAIls HOHOB B PacTBOpE:

[Zn2+] = 1,5 monb/1 1 [C0%*] = 0,01 Monb/n

4. Bo ckonbko pa3 pactBopuMocTh (Monbk/1) Fe(OH),, 6onpie pactBopumoctu Fe(OH) s,
ecom [P = 5-10"°; TIP ,= 3,8-10°%° .

5. Koncranra paBHOBecus peakiuu Nory + 3Hyp @ 2 NHszqy Ke=0,1 mpu 673K.
PaBuoBecHbie koH1IeHTpauu [Hy] = 0,6 monw/m; [NH3] = 0,18 Mons/n. Beraucnute HauaabHyO U
PaBHOBECHYIO KOHIIEHTpAIIUHU a30Ta.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJET N28.

Hucuuniuna XuMus

1. Tomorennbie peakiuu. CpefHsss © MTHOBEHHAs] CKOPOCTh pEaklUU. 3aKOH JEHCTBUS
MacCC 1711 TOMOT€HHBIX PEaKIIHi

2. Yepes pactBop FeCl, nponyctunu tok cunoit 3A B teuenun 10 muHyr Paccumrars
Maccy Keyes3a BbIJeNHUBINETrocss Ha katonax mpu B,= 80 %.Kakoii ra3 m B KakoM KOJIHMYECTBE
BBIJICJIMJICS Ha MHEPTHBIX aHOAAX.?

3. Kakoii U3 OKCHJIOB Jierde BOCCTaHOBHTH Bojopogom: Ag,0 + Hy, = 2Ag + H,O wimm
Cu,0 + Hy = 2Cu + H,0 OTBeT 060cHOBaTh TEPMOIMHAMUYECKIMHE pacueTaMHu.

4. MoxHo im mnpuroroButh pactBop KoHueHtrpauuwed 0,01 M u 0,0005 M, ecan
I1P=4,4.10".

5. Kopposusi ¢ BOIOpOAHONW M KHUCIOPOIHOW aemnofisipusanueit. JKenesHas miacTHHKAa B
KOHTaKTe C MeAHON HaxoauTcs B BogHOM pactBope KCI. 3anummre KaToAHBIA W aHOTHBIN
MIPOIIECC KOPPO3UHU U YPABHEHHE PEAKITHH.
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Kageopa 11bIuX DK3AMEHAIIMOHHBINA BUJET Ne29.

Jucuunauna XuMHus

1. Juccoumamus Boxasl. MonHoe mnpousBenenue BoAsl. Illkanma KuCIOTHOCTH.
HelitpanbpHble, KUCble U 1IEI04YHBIE PACTBOPHI U UX pH.

2. SnCl, + KyCr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03()(DUIIUCHTHI,
yKa3aTh OKHUCJIUTEIb U BOCCTaHOBUTENb. lloieT num camMOnpou3BOJIBHO pEAKLUS B IMPSIMOM
HarnpasieHuu? O60CHOBATh OTBET pacyeToOM

3. B kKakoM W3 COEIMHEHHH J0Js KOBAJCHTHOW CBS3M OOJbIIE: XJIOpUaax Oepuiuius,
MarHust Wiy Kaneiusi? OTBeT 000CHOBATD.

4. Bwruucauts mossgpHocTh pactBopa u pH 4 % pactBopa HCN. Kiycnom = 8.10%°

5. Onpenennuts TeMneparypy, Bblllle KOTOPOH BO3MOYXKHA PEaKLIUs:

2H,S + 30, =2 H,0 + 2 SO,.

Bce BemectBa rasoo0pasHbl. Maer oM peakuuss caMOIPOM3BOJIBHO NPU CTaHIAPTHBIX

YCIOBHAX? DHTPONUMHBIA WM SHTATBIUAHBINA (GaKTOp OMpeAeIseT MPOTEKaHNEe PEeaKuu?

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BHUJIET Ne30.

Hucuyunauna XuMust

1.3oHHas Teopus kpuctauios. [lomynpoBogHUKY.

2. SnCl; + KyCr,07 + HCI — SnCly + CrCl3 + KCI + H,0. PaccraButh K03()(DUIIHECHTHI,
yKa3aTh OKHUCIIMTEIh M BOCCTAHOBUTENb. [lOWIET 1M CaMONpPOM3BOJIBHO PEAKIUS B IMPSIMOM
HarpaBieHuu? OO0CHOBATH OTBET PaCUETOM.

3. MoXHO ¥ TpPUTOTOBUTH pacTtBop KouieHTparmued 0,01 M u 0,0005 M, ecnu
IP = 4.10°.

4. PacctaBuTh K03()(DUITMEHTHI B ypaBHEHUU:

K>S + KMnO,4 + H,SO4 — S + MnSO,4 + K>SO, + H50.

Yka3aTh OKUCIUTENh U BOCCTAHOBHUTEIIb.

5. dns obparumoii peakuun: 4HClyy + Oyp 2 2H20) + 2Clyyy  Borumcnurs AHozgg
peaknuu. Kak MOBIHMSIOT HAa PaBHOBECHYIO KOHIICHTPAIMIO XJIOpa CICIYIOIIME W3MEHEHUS: a)
MOBBIIIICHHE TEMIEpaTypbl; 0) yBelHueHHE OOIero JaBIICHUS; B) YBEIMYEHHE KOHIICHTPAIMH
KHCIJIOPO/JIa; T') YBEJIUYCHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEJACHUE KaTaau3aropa
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HepequL BOIIPOCOB A 3aJaHUuH J1JISl MOATOTOBKH K IK3aMCEHY B IICPBOM

cemecTpe
(OIK-1: UOMK-1.1, UOIIK-1.3):

1. OcHOBHBIE 3aKOHBI XUMUU (COXPAHEHUE MACCHI, IOCTOSHCTBA COCTaBa, YKBUBAJICHTOB.
["a3zoBbie 3akoHbl (ABoramgpo, MenzeneeBa-Knanelpona,...). IlapiuanpHbie JaBieHUS Ta30B..
3aKkoH HKBHUBAJIEHTOB. OCHOBHBIE MOHATHS XUMHUH (aTOM, XUMHUYECKUH 3JIEMEHT, H30TOIIbI,
MOJIeKyJia, HOH, CBOOOHBII pajinKaj, MOJIb U SKBUBAJICHT).

Xumuueckass (opmyna. AOCONIOTHBIE W OTHOCHTEIBHBIE  MAacChl aTOMOB. ATOMHas
equHuua Maccel. Yucno ABoragpo. OTHOcuTenbHas MOJEKyJsipHas macca. Mousb. MomsipHas
Macca. DKBUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

2. Tepmomunamuyeckas cucrema. Bugbl cucrem. CocrosiHMEe cucTeMbl. BHyTpeHHss
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakThueckoe mpuMeHeHue 3THX BeaudyuH. llepBblil 3akoH
TEPMOJAMHAMHUKHA. OHTanbnusa. TemmoBeie dhdextet peakmmii Qv m Qp. DHmo - wu
AK30TEPMHUUECKUE PEAKIIUH.

Crannaptaele ycnoBus. CtannaptHble cocTosiHuA. CTaHAapTHBIE SHTAIBIINN 00pa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKASI BEPOSTHOCTD.

3akoH I'ecca m  ero cnencrBus. Tepmoxumuueckue ypaBHeHus. Pacuer TemioBbIxX
3pPEKTOB XMMHUYECKHX peakmuid. OHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOM3BOJIBHOTO ~ IIPOTEKaHUs IPOLECCOB U  TEPMOAMHAMHUYECKOE paBHOBECHUE B
U30JIMPOBAaHHON cucteme. Ouepruss [mOOca. VYcinoBusi caMONPOW3BONBHOTO MPOTEKAHUS
IIPOLIECCOB M DPABHOBECHUsI B 3aKpbITBIX cucTeMax. da3oBble paBHOBeCHS. ODHEpPreTHUYECKas
auarpaMma peaknud. TpeThi 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTHIX |
CIIOXKHBIX BEUIECTB. OHTPOIMIHBIE JUarpaMMbl HMHAWBHIYaJbHBIX BeleCTB. Bospacranue
(yObUIb) SHTPONMHM B 3aBUCHUMOCTH OT CTPOEHMSI BEIIECTB, IpU (Da30BbIX IEpexojax U B
XUMHUYECKHX peakuusax. CBsA3b PHEPIUU aKTUBALMU C TeIIoBbIM 3¢p¢exkroM. OOpatumbie U
HeoOpaTUMble MPOIECCHl. Y CIOBUS U3MEHEHUS HalpaBICHUS OOPATUMBIX XMMHYECKUX PEAKIIUH.
OHTaJIbNUUHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temnepatypa wuHBepcuu peakuuu. CBs3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoO0oHast s3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

3. Kuneruka xummuueckux peakuuid. CpeqHsist 1 MTHOBEHHas CKOpOCTh peakiuu. CKopocTh
TFeTepOreHHBbIX peakuui. 3aKOoH JAEeWCTBUS MacCc. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuu
pearenToB. Ilopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTHUBALUU  IIpoLecca.
AKTHBUpPOBaHHBI KOMILUIEKC. AKTHUBHBIE MOJIEKYNbl (pacnpeaeneHue Makcpemia). OHeprus
AKTHBALUHU, NIEPEXOTHOE COCTOSHUE U aKTMBHPOBAHHBI KOMIUIEKC HA IPUMEPE OJHOCTAIUIHON
peakuuu. BrnusHue temieparypbl Ha CKOpocTbh XxuMmHueckoil peakuuu. IlpaBuno Baut-I'odda.
VYpaBHeHne AppeHuyca. ODHEprus akTUBALUM WM MPEAIKCIIOHEHIUAIBHBII  MHOXUTENb - HX
¢uznueckuil cMbici. ['OMOTE€HHBIN U reTeporeHHbld KaTanus. ['oMoreHHb Kartanu3. Biushue
KaTaju3aropa Ha Oapbep MpsMOW M 0OpaTHOM XumHueckoW peakiuu. Karanms u Xumuueckoe
paBHOBecHe. JlocTOMHCTBA M HEIOCTATKM 3TOT0 BUAA KaTanu3a. ['eTeporeHHbId KaTraau3 U ero
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TEeTepOreHHOM Kartaiusze. JlocTouHcTBa M
HEJIOCTATKM TE€TEPOTreHHOI0 Karainu3a. BimsHue katanu3aTtopa Ha Eg«q M CKOPOCTH NpSIMON U
obpatHoit peakiuii. [lpuHiun mnoaBMXkHOTO (AUHAMHUeckoro) paBHoBecusi Jle-Illarense.
OOparumble peaknuu. 3akoH JeHCTBUS MacC M KOHCTaHTHl paBHoBecns K. m K, . Ux
COOTHOILIEHHE JJsi TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTaJIUMHOCTH peakiuii. MonekyaspHOCTh (MOPSAIOK) dJIEMEHTApHBIX CTauil U quarpammbl  EakTt-
IIyTh MHOTOCTaJIMHHON peakiuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEW M HEPTUI
aKTUBALlMM TPSIMOM M 0OpaTHOW XMMHMUYECKOH peaklUuuh COOTBETCTBEHHO C KOHCTaHTOU
paBHOBECHsI U TEIUIOBBIM 3(PdekToM peakiuu. OCoOEHHOCTH TI'eTePOreHHOT0 PaBHOBECUS H
MaTeMaTUYeCKOM 3aIIMCH KOHCTAHT PaBHOBECHUS T'€TEPOTreHHBIX XUMUYECKUX PEaKIHil.
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4. Teopust nsyeKkTposuTHYecKOl nucconnanuu AppeHuyca. CreneHb M KOHCTaHTa
nuccounanuu. Bunpel koHmenTpanuii. Pacuer crenenu nuccouunanuu 1 pH pacTBopoB Ha npumepe
c1a0bIX KUCIOT U OCHOBaHUU. /luccounanus snekrponutoB. MlonHoe npousBeaenue Bojsl. lkana
KUCIOTHOCTH. HelrpanbHble, Kucnble U mieno4yHbie pactBopsl U X pH. CnocoOsl noakuciaeHus
U TOJIIETAYMBaHUs ~ BOJHBIX  pacTBOpoB.  CHocoObl  BBIpOKEHHS]  KOHIIEHTPAIUA
(mpogemoncTpupoBaTh Ha mnpumepe H>SO;). CryneHvaras aucconuanusi SJIEKTPOJIMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonus W Kpuockomusa. OCMOC MU OCMOTHYECKOE [JaBJICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temnepatypsbl, pa30aBieHuss M OJHOMMEHHBIX MOHOB Ha rujposin3 cosneid. Koncranra
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'ereporeHHoe paBHOBECHE OCaJOK - HACBHILEHHBIM pPacTBOpP TPYOHO PAacTBOPUMOIO
AJIEKTpoJINTa. MeXaHN3MbI PACTBOPEHHSI MOHHBIX KPUCTAJUIOB U MOJSPHBIX MOJEKYJ. JIBrKyIas
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TernoBele 3pHEeKThl paCTBOPEHHUS.

IIP. YcnoBusi OCaXJI€HHUsSI U PACTBOPEHMS JIEKTPOIUTOB. HachleHHbIE, ITEpECHIILICHHBIE
Y HEHACBIIEHHBbIE PacTBOPbI coned. KomruiekcHble coenuHeHus. Jlucconuanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOHHOM 31E€KTpUUECKUH CJIOM M MEXaHM3Mbl BO3HHMKHOBEHUS CKayka IOTEHLMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHIapTHBIE OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE IIOTEHLMANBI. BUIBI JIEKTPONOB U HUX OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JJNEKTPOAHBIX MOTEHUHAI0B nosypeakuuil. @opmyna HepHcera. KOHLEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM sHeprun [mb0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTENIbHO-
BOCCTAHOBUTENIbHBIX pEaKUMU. ['aJbBaHMUECKHE 3JIEMEHTBHI. DJIEKTPOIHU3. 3aKOHBI JJIEKTPOJIM3a
@apanes. Ynucno Papanes. Berxox o Toky. OT60p BEpOSATHBIX AJIEKTPOAHBIX MOJYPEaKIHMi Ha
OCHOBE 3HAQUYEHUH HUX IEKTPOJAHBIX MOTeHUUaNOB. [lepeHanpsokenue. JNEKTPOIU3 ¢ MHEPTHBIMU
U pacTBOpuMbIMH aHogamu. OOOCHOBaHME BHIOOpA 3JIEKTPOTHBIX MOJYPEAKIMi Ha OCHOBE HX
JEKTPOAHBIX TOTCHIIUAJIOB.

6.. Buapl kopposuu. [IpydrHbI BOSHUKHOBEHHSI 3JIEKTPOXUMHUECKI Koppo3un Kopposwust ¢
BOJIOPOJIHON M KHCIOpOIHOH Aenossipu3zanueil. CrocoObl 3alUThl METAIIIOB OT KOPPO3HH.

7. Snepnas mozenp aroma. CTpoeHHE siipa, MacCOBO€ YHCIIO, MPOTOHBI, HEUTPOHHI.
Crpoenne atoma Bopopoza. [loctynars! u Teopus bopa. CiekTpbl aTOMOB.

OHepreruyeckasi CTPyKTypa aToMOB. YPOBHM U TNOAYPOBHHU 3HEPIruu. BuIpoxaeHHbIE
cocrosHus. Yucno AO Ha ypoBHAX M MOAYPOBHAX (B 00070YKax M mopobosioukax). I'maBHoe,
OpOUTaAIbHOE W MAarHWTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CriuH anekTpoHOoB. [TpuHumn [Taynu. EMKOCTB 271€KTpOHHBIX YpOBHEH, oypoBHEN 1 AO
o anekTpoHaM. [IpaBumio ['yaaa. B3anmocBsa3b KBaHTOBBIX yucen. [IpuHIMN HeonpeaeaeHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMax. DJIEKTPOHHOE
obnako. I'pannuynas mnoBepxHOcTh. IlnoTHoCcT BeposTHOCTH. DYHKIUS  paaUuaIbHOIO
pacrpeeneHusl IIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE DHEPIETUYECKUE YPOBHH, NONYPOBHH,
atomubie opouTanu. ®opma u opuentanuss AO. OcHOBHBIE U BO30YK/I€HHBIE COCTOSIHUSI aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHHU OTPAXkKaroT?

MHuoroanexktponHbie aTtoMmbl. [lopsiiok 3acenenust ypoBHeH, mnoaypoBHed u AO
snektpoHamu. IlpaBuno KneukoBckoro. [IpuHuuMmbl 3amonHeHust opOuTaneil 3JIeKTpOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
cocTtosiHUs atoMmoB. [lepuonnueckuil 3akoH M nepuoaudeckas cucrema Menneneesa. llepuon,
rpynnsl ¥ noarpynnbl.  CemeiicTBa  3eMEHTOB.  DieKTpoHHble  (opMmysbl.  [IpuduHb
NEPUOANYECKOTO HM3MEHEHMsI CBOMICTB 2JIEMEHTOB. I[lepMOAMYHOCT B M3MEHEHUHM pPa3MEPOB
aTOMOB, WX HOHM3allMH, CPOJACTBA K OJJEKTPOHY M DSJIEKTPOOTPULIATEIBLHOCTH. [xamna
IIEKTPOOTPHULIATEIBHOCTH.

8. IIpupoma XUMUYECKOH CBSI3H, YCIOBUE U CIIOCOOBI €€ BOSHHKHOBEHHS. JlMHa, yron u
sHeprus cBA3UM. OCHOBHbBIE THIIBI XMMHUYECKOW CBs3U. MoHHas cBs3p. KoBaneHTHast CBS3b.
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OOMeHHBIH ¥ JIOHOPHO-AaKLENTOPHBI MEXaHM3Mbl €€ BO3HHMKHOBeHMsA. PaccnapuBaHue
371ekTpoHOB. CriocoObl 00pa3oBaHUsl XMMHUUYECKOM CBSI3U U MEPEKPHIBAHUS ANEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OUHAPHBIC U KpaTHBIE CBs3U. [lepekprIiBaHIe U TPOYHOCTD
(nuHa) cBsA3u. MeTo BalleHTHBIX cBsA3eil. JlIoHOpHO-aKenTopHasi CBS3b.

Meramueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHAS) CBSI3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHue BOIOPOAHBIX CBSA3€il Ha CBOMCTBA BEIIECTB (Ha mpuMmepe
BO/bI). Pe3onancuHbie CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(DUIMTHBIX MOJIEKynax. Teopus
rubpuauzanui. HampaBieHHOCTh W KpaTHOCTh XUM. CBsi3U. ['eomerpust moinekyn. CTpoeHHe U
XUMUYECKasi CBSI3b B COCAMHEHUAX. METOJ BaJCHTHBIX CBS3€d WJIM CIHMHOBAas TEOpUs
BAJICHTHOCTH. IlOJIIpHOCTH CBSI3M M MOJSAPHOCTH MOJEKYd. JUmoiapHble MOMEHTH. MeTon
MoJeKyIsipHbiX opOutanier (MO JIKAO) B NpWIOKEHHH K JBYXaTOMHBIM MOJIEKYJIaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta HMX HOHOB M renus. CpA3bpIBalOlME U
paspeixysitomue MO.

3oHHOU Teopuu KpucrtamwioB, Metayubl. [TomynpoBoauuku. CoOCTBEHHBIC U MPUMECHBIC
MOJIYTPOBOHUKHU. [[UAIEKTPUKH.

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

TECTHPOBAHUS
KoJui-Bo 3ananmii B 6anke | Kou-Bo 3a1annii, npexbsiBiisieMbix | BpeMsi Ha TecTHpoBaHMe,
BOIIPOCOB CTY/IEHTY MHH.
He menee 100 He menee 20 90

[TonHbIit OH OLEHOYHBIX CPEACTB IS IPOBEACHHS IPOMEXKYTOUHOM aTTecTanuu B popme
KOMIIBIOTCPHOTI'O TCCTHUPOBAHUA Pa3MCUICH B Oanke BOIIPOCOB OAHHOTO KypCa AUCHUILJIMHLBI B
CJ10 Moodle / eLearningServer 4G DUOC HI'TY.

B xoJe MOArOTOBKM K MPOMEKYTOYHOW AaTTeCTalMy OOYYAIONIMMCS TPEIOCTaBIISCTCS
BO3MOYKHOCTH IPOUTH TECT CAMOIPOBEPKHU. TeCT Uik CAMOIPOBEPKHU 110 AUCLUILIMHE Pa3MEICH B
CIO Moodle / eLearning Server 4G DUOC HI'TY B cBOOOTHOM ISl CTYI€HTOB JJOCTYIIE.
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