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1. IEJIM ¥ 3AJTAYM OCBOEHUSA JUCIHUTIIAHBI (MOIY.JIA)

1.1. Heabio (ueaiMH) OCBOEHHS IHCUMILUIMHBI «XHUMHUS» SABIsSeTCS (popMHUpOBaHUE
O00BEKTHBHOTO M IIEJIOCTHOT'O €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yriIyOJieHHEe, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOI0 YPOBHS CIOXHOCTH B XOZ€ BBIIOJIHEHUS IPOPECCHOHATBHBIX 3a/1a4 B 00JIaCTH HAY4HO-
M CCJIEI0BATEIbCKOM, IPOU3BOJACTBEHHO-TEXHOJOTUYECKON U IPOEKTHOM NEATEIBHOCTH.

1.2. 3aga4ym ocBOCHUSA TMCHUIINHBI (MO1YJIs1):

- TOTOBHOCTb CTYACHTOB K HCIIOJIb30BAHHUIO IIOJYYEHHBIX IPU U3YYCHUH IUCLUIUIMHBI
«XuMUS» 3HAHWH, YMEHHWH, HaBBIKOB M KOMIETCHUUH NpU HU3y4YEeHHH OOLICHAYYHBIX U
CHeUHATbHBIX AUCIHUILINH, a TAKXKE U pelieHus Mpo(ecCHOHANBHBIX 33134,

-hbopMHpOBaHNE HABBIKOB pPAaOOTHl B XMMHUYECKOH J1a0OpaTopuu, MpOBEICHUS HAYYHOTO
MCCJIEJOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

- TOTOBHOCTb CTYJCHTOB K OPraHU3aLIUN CaMOCTOSITEIIBHON NEATEIbHOCTH IS PEILCHUS
IIOCTaBJICHHBIX 3a7a4;

- TOTOBHOCTh CTYJEHTOB K IOJb30BaHHIO HMH(OPMAIMOHHBIMU cHcTeMaMM (yuyeOHas,
Hay4Has JINTepaTypa, UHTEPHET-PECYpChI).

2. MECTO JUCIHUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI

2.1. YueOHas aucuuiuinaa (MoayJib) « XHMHSD» BKJIKYeHA B 00s3aTeIbHbIN IIEpEeYeHb
JUCLMIUIMH 00s3aTeNbHOM 4YacTH 0Opa30BaTeNbHONW MPOrpaMMbl BHE 3aBHCHUMOCTU OT €€
HarpaBieHHocTH (mpoduist). JAucuuIuInHA pealn3yeTrcs B COOTBETCTBUM C TpeOOBAHUSAMHU
OI'OC, OII BO u VIl no naHHOMY HanpaBJ€HUIO NOJATOTOBKH.

JlucummiuHa OCHOBBIBaeTCs Ha 0a30BbIX 3HAHMSX, IOJYYEHHBIMU CTyJEHTaMH IMpU
W3YYEHUU XUMHUH, U3UKU U MaTEMaTUKU B Kypce cpefHel mKobl. {1 yCBOSHUS TUCIUILIMHbI
CTYJEHT JI0JI’KEH BJa/IeTh XUMHUYECKON TEPMUHOJIOTHEN; TOHUMATh CMBICII XUMUYECKUX (popMyI
U CHUMBOJIOB, MHJEKCOB M KO3(Q(UIMEHTOB B XUMHUYECKHUX YpPAaBHEHMSAX peakIMid; UMETb
Ipe/CTaBiIeHuss 00 OCHOBHBIX KJIacCax HEOPraHWYECKHX COEIMHEHMH; MOHUMATh pa3iudue
MEXIYy XUMHUYECKUMHU U (PU3MUECKUMH SIBJICHUSMH; HMETh MpPEJCTaBICHHE 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PELICHMsI TPOCTENIINX PACUETHBIX 3a/1a4.

JucuunnuHa  «XuMUsD»  SBISIETCS  OCHOBONOJIAraroOIed  JUIi  M3YyYEHHs  psaa
oOLIeHAYYHBIX U CIIEHHUATbHBIX AUCHUIUIMH, CBI3aHHBIX C XUMHUEH: «DKoyorus», «be3omnacHoctsb
KUBHENCATENIbHOCTH»,  «DuU3MuecKue  OCHOBBI  JJIEKTPOTEXHUKW»,  «TBeproTenpHas
ANIEKTpOHMKaY», «HaHO31IeKTpOHUKa», TZle MCHOIb3YIOTCS YMEHHS W HAaBBIKM, MOJYYEHHbIE
CTYJEHTaMH IPU U3YyYEHUH XUMHUHU. «XUMHs» ABISAETCS OCHOBOW M3Yy4YEHMS ITHX JUCLMIUINH,
TaK Kak (OpMHUpPYeT KOMIIETEHIIMIO CTYACHTOB B 00JacTH CTpOEHUs BellecTBa. B kypce xumun
3aKJ1a/IbIBAIOTCS] OCHOBBI IOHMMAaHUS CYIIHOCTH U MPUYMH IIPOTEKAHUS XMMHUYECKHUX ITPOLECCOB,
4YTO B JAJbHEHUIIEM MHCIIONB3YETCS NPU M3YYEHUU CIELMAIBHBIX IUCLUUIUIMH W BBIIOJHEHUU
BKP.

OCOOEHHOCTBIO TUCLMIUIMHBI SIBJIAETCSl MPOBEJICHHE JabOpaTOpHBIX paboT. OTo
MO3BOJIIET MPUOOPECTH CTYIAEHTaM YMEHHUS padoTaTh ¢ XUMHUYECKHMMH peareHTaMu, MocyAou U
npuOopaMu, OCYIIECTBIATh XUMHUYECKUN HKCHEPUMEHT U MPOBOAUTH MEPBUYHBIE HAYyYHbIE
uccienoBanus. B maGoparopHble paboThl BBEAEHBI JJIEMEHTHI, TOBBIIIAIOIINE HHTEPEC
CTYACHTOB M MX TO3HABaTENbHYIO aKTHBHOCTb: a) CAMOCTOSTEIbHBIH MOAOOpP PEaKTUBOB IS
OpOBEEHUS TOM WM HMHOM peakiuu; O) OObSICHEHHE MpPOTeKaHWE OJHOM peakiuu |
HEBO3MOXXHOCTb MPOTEKAaHUE JPYTroi, Ha IepBbIid B3I MOJOOHOH, peakiiy; B) MpeacKa3aHue
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MPAKTUYECKOTr0 3HAYEHHsI TOM WJIM HHOW peaKkiuu, COMPOBOXKIAIOLIEICS HEOOBIYHBIM 3 (HEKTOM,

U T.AO.

Pabouas mnporpamMmma JUCHUINIMHBL « XUMUS» AJId UHBAJIMJAOB U JIMIL C OrpaHUYCHHBIMU

BO3MOXHOCTSIMH  370pPOBbSl  pa3pabaThIBaeTCsl HWHAWBUAYAJIBHO C YYE€TOM OCOOCHHOCTEH

HCI/IXO(I)I/ISI/I‘-IGCKOI‘O PasBUTUA, HHAUBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSHHS 3J0pPOBbA TAKHX

oOyJaronuxcs.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUS JUCHUILIMHBI (MOLYJIST)

[Tpouecc u3yueHus: AMCUUILINHBI (MOIYJs) « XUMUS» HAIIPaBJICH Ha!

- (hOopMHpPOBAHKE AJIEMEHTOB ClIeyONMX KommeTeHiuil B cootBercTBrm ¢ OITOIT BO mo
HaIpaBJIeHUIO MOATOTOBKH (criennanbHOCTH) 11.03.04 «O5eKTpoHUKa U HAHORJICKTPOHUKAY:

a) obmenpodeccuonansubix (OITK): OINK-1.

Taobauya 1 - ®opmuposanue KomnemeHyuil OUCYUNTUHAMU

Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOoMnemenyuio
COBMECHMHO

Cemecmpyl, popmuposanus KomnemeHyuil OuCYUNIUHAMU

OIIK-1

Xumus (b1.B.7)

Marematuka (b1.B.5)

Okonorus (b1.6.8.)

dusuka (b1.b.6.)

dusznyeckre 0OCHOBBI
3JEKTPOTEXHUKHU

(B1.5.13)

CxeMOTeXHHKa
(b1.b5.14)

Brmmosnnenue u
MOJITOTOBKA K
3amuTe, 3ammTa BKP

(B3.J1.1)




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

Tabnuya 2 - Ilepeuens naanupyemslx pe3yivmamos 00y4eHus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHUA

Kox v HanmenoBanue

OueHo4YHbIE CPeICTBA

Koa n
HHAUKATOpa o
HanMeHOBaHUe OCTHKEHMST IInanupyemble pe3y/ibTaThbl 00y4eHHs 110 JUCHUILIMHE Texymero IIpomeskyTOoUHOM
KOMIICTCHIIMU KOHTPOJIA arTreCcralmuun
KOMIICTCHIIMU
BJIIAJIETD:
VMETB - XUMHUYECKUMHU
’ TOHSTUAMU U
3HATB: - OPHMEHATE XUMHIECKHE | oo o K
- OCHOBHBIC U 3aKOHBI ISl KOHKPETHBIX > OHTPOJIBHBIC
HNOIIK- (yHIaMeHTaNbHbIE 06BEKTOB; - HH(opmamei o BOIPOCKL K
3AKOHBI XHMHUK: B Ha3HA4YEeHUH ¥ 00JIaCTH | oT4YeTaMm IO
1.1.Ilpumensier - TeopeTHUeCcKHe MaGopaTOpHbIit IIPUMEHEHHS OCHOBHBIX | JTaOOpaTOPHBIM
3aKOHbI OCHOBBI OOIIUX 32KOHOB | 9KCTIIEPUMEHT TIPH XUMHYIECKUX pabotam
eCTEeCTBEHHDBIX HayK XUMHUYCCKUX HUCCIICAOBAHUA KOHKPETHOI'O COGI[HH@HHﬁ; - 3aﬂaHI/IH K
JJIS1 ONTUCAHUS TpOTECCOB; obbekra; - HaBBIKaMH1 [UCHMEHHBIM
OIIK-1. Cnocoben A60ThI 06LEKTO = METOJIBI M CIOCOOBI | = BBITOTHATH PACYETHI 1 BBITNIOJIHEHHS OCHOBHBIX | KOHTPOJIbHBIM Bormpocs! mst
ThIl 'BEKTOB o
HCTIONB30BaTh p HOTYICHUA 06pabotky XAMHUYECKHX ONepanui | paboraM 1o MMMCHMEHHOTO
TIOJIO’KEHHS, 3aKOHBI XUMITICCKIX SKCHCPUMCHTANbHBIX NIPU UCCIIEIOBAHUH paszenam JK3aMeHa
COC/IMHCHUMU.. AHHBIX C UCIIOJIb30BAHHEM .
Y METOIBI a A o0bekTa; (30 oueroB)
urepatypsl 1 OBM.
€CTECTBEHHBIX HayK - MmeTozamu 06paboTKH Bomnpocs! s
Y MaTeMaTHKH JUIs pe3yIBTATOB. YCTHOTO
penieHus 3auaqy 3HATB: BJIA/IETh: cobece0BaHMS Ha
HH)KEHEPHOU TCODETHIECKHE OCHOBBI YMETA: - HABBIKAMH - KoHTposbHBIS 9K3aMeHe: OMIIETHI
ACATCIIbHOCTHU HOITK-1.3. P XUMUH: - COCTaBJIATh MJIaH CaMOCTOSITENILHOI PaboThI (30 buneros)
-2 Fetwaem i ’ TIPOBEICHHS HAYYHOMH B 00JIACTH XUMHYECKHX BOIIPOCHI K
NPUKIAOHbIE 3a0au METO/B pa3paGOTKE;- MPOTIECCOB; OTYETaM Io
< TEOPETHYECKOTO ’ ’ 6
UHDICEHEPHOU - HTAHHDOBAHIS KOPPEKTHPOBATh 3a1aun - OCHOBHBIMH (PU3HKO- J1a00paTOPHLIM
0esmenbHOCmU C XI/IMI/I‘IGEKOFO SKCTIEpUMEHTA B XIMHYECKAMHE MeTomamu | padboram
UCNONIb306AHUEM 3AKOHOG SKCTIEpHMEHTa B COOTBETCTBHH € aHaJM3a KOHKPETHBIX - 3aganus K
ecmecmeeHHblX HayK U HpaKTquCKOﬁ HOT‘pSGHOCTb}O IIPOLECCOB,; IINCbMCHHBIM
Mmamemamu4eckoeo P —— HPOU3BONCTBA - usuko- KOHTPOJIBHBIM
9
annapama. - METOJIBI AHATH3A 1 - OCYLICCTBJIATh MaTeMaTHYE€CKUM pa6OTaM 1o
00pabOTKH MOTyYEHHBIX obpaboTky  anam3 annapatom oGpaGotiu pasaenam
TMOJTYYC€HHBIX PE3YJIbTATOB. NOJIYyYCHHBIX
pe3yIbTaToB.
pe3yIbTaTOB.




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHBbI

4.1. PacnipeesieHue TPYA0EMKOCTH JUCHUILIMHBI 110 BUJaM padoT 1Mo ceMecTpam

OOmas TpymOoEMKOCTh JHUCHMIUIMHBI COCTaBisgeT 6 3adeTHBIX eauHuI], 216 dYacos,
pacmpezesieHue 4acoB 10 BUaM padoT ceMecTpaM NpeCTaBICHO B Tadmuiie 3.

Taoauya 3 — Pacnpedenenue mpyooémkocmu OUCYUNIUHDBL RO 6UOAM PADOM RO cemecmpam

TpynoémkocTh B yac
Buj yueOHoit padoThl Bcero B 1.4. mo cemecTpam
JacoB 1 cem | 2 ceM
C MCIIOJIb30BAaHUEM JIEMEHTOB JICKTPOHHOTO
®opMaT U3yYeHHUs TMCHUIIHHBI
00yJeHus
OO0mas Tpy10éMKOCTb TUCITUTUTHHBI 216 216
1o yueOHOMY IUIaHy
1. KonurakTHas padora: 92 92
1.1. AynuropHasi padoTa, B TOM 87 87
qyucie:
3aHATHA JeKIMoHHoro Trmna (JI) 34 34
3aHATUA ceMuHapckoro tuna (113-
CEMUHAPBI, TPAKTUICCKHUEC 3AHITHS U
Ap)
naboparopusie padboTs (JIP) ol 51
1.2. BHeayinTopHas, B TOM 4HcJie: 7 7
KypcoBas pabora (mpoekt) (KP/KIT)
(KOHCYNbTaIKSA, 3a1TUTA)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUH 110 ) 5
JUCITUTINHE
KOHTaKTHas paboTa Ha 2 9
npoMexyTouHoM koHTpole (KPA)
2. Camocrositeasnasi padora (CPC) 79 79
pedepat/scce (moaroroBka)
pacuétHo-rpaduueckas padora (PI'P)
(moaroToBKa)
KOHTpOJIbHAs paboTa 30 30
KypcoBas padora/mpoext (KP/KII)
(moAroTOBKA)
CaMOCTOATEIIbBHOC U3y4YCHUC PA3/JACIIOB,
CaMOoIIoAroToBKa (npopaGOTKa 1 MOBTOPCHUC
JICKIIMOHHOI'O MaTepuaia u MaTuCpI/IEU'Ia 49 49
Y4eOHHUKOB M YYEOHBIX TIOCOOMIA, IIOATOTOBKA K
Ha60paTOpHI)IM U MPAKTUICCKUM 3aHATUAM,
KOJUTOKBUYM H T.J1.)
[ToaroroBka K sK3aMeHy (KOHTPOJIb) 45 45




4.2. Conepxanue TUCHMIIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Taonuya 4 — Coodeporcanue oucyuniunvl, CMpyKmypuposanHoe no memam

Bunel yueoHoii padoTsl

Ilnanupyemble K
OHTAKTHasl
(KOHTpoOJIMpYyEMBbIe) paGora z a HaumenoBanue Peanuzanus HaumeHoBanune
pe3yJabTaThl ZE HCIOJIb3yeMbIX B paMKax pa3pabdoTaHHOrO
OCBOCHHS: © E w2 ol 3 EE AKTUBHBIX U IIpakTHyeckoii DJIEKTPOHHOT 0
rxoa YK; OIIK; IIK Hauvenoanue pasiesos, Tem z Z g § g‘i E E‘ é Bun CPC HHTEePAKTHBHBIX NMOAr0TOBKH Kypca
U MHAUKATOPbI 5 E é g E ; = ?3 0o0pa3oBaTeIbHbIX | (TPYA0eMKOCTH B | (TPYAOEMKOCThH B
JOCTHKEHUsI % é‘% E S| 2 l§ = Temm.ﬂomﬁl2 yacax) qacax)M
KOMIeTeHIMii = S = é‘ 310 =
1 CEMECTP
Pa3znen 1 Benenne. OCHOBHBIE 3aKOHBI XUMUH
MOArOTOBKA K JIeKUUAM | Jlekmus -
1.2 (cr. 5-30); 2.1 00BACHEHHE ¢
Tema 1.1 Beenenue. OcHOBHBIE 3aKOHBI 1 1 (ct.8-15) YJaCTUYHBIM
XUMUH MIPHUBJICUYCHIEM
(hOpMBI TUCKYCCHUH,
Oecenbl
OIIK-1 MopenupoBanue
NOTIK-1.1 JladopaTopHas padora Ne 1.1 HoroTOBKA K JIP MIPOU3BO/ICTBEHHBIX
Ornpenenenye SKBUBaJIEHTHOW MacChl 3 1 [3.1] ctp. 3-38 IIPOLIECCOB U
HOIIK-1.3 MeTtaiuia. Pemenne 3ana4 mo teme 1.1. CHTyaIuii
CamocTosiTeJibHasi padoTa mo 9
ocBoeHmio 1 pazaena:
Brinonnenue
nomamHux KP
AOMAIIHAS KOHTPOJbHasl padoTa 4 [3.1] cTp. 24-33 (10
BBIOODY
NPEero1aBaTeis)




Bunel yueoHoii padoTsl

IInannpyemsie
(KOl—[TpOJIl:):yeMble) KOHT;KTH“ ® o HanmenoBaHnue Peanuzanus HaumenoBanue
pe3yJbTaThl paboTa % E o HCI0JIb3YeMbIX B paMKax pa3paGoTaHHOTO
OCBOEHHUS: © “:f u|l 2wl 53 &8 AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E‘ 6“ Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H UHANKATOPHI § g g E E E E @ OﬁpaaonaTenull;ﬂx (TpyAoeMKoOCTh B | (TPYAOEMKOCTh B
JMOCTHKEHUS < e § i § S TEXHOJIOT Mt qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
Hroro mo 1 paznery 1 3 6
OITK-1
HOIIK-1.1
Pasnen 2 XumMuueckasi TEpMOANHAMUKA
NOIIK-1.3
Jleknus -
Tema 2.1 DneMeHTh XUMHYECKON 0oOBsICHEHHE ¢
TepMoauHaMuKku. TerutoBbie 3GdexTh 1 1 Tozﬂ(r(;zo?fg OK).J;eiHMM YaCTHYHBIM
XUMHYECKHX PEAKIHH. (c1.8-15) NPUBJICYCHHEM
TepMoXUMHUYECKUE PACUETHI. (OpMBI IMCKYCCHH,
Oecenpl
Jlexnus -
Tema 2.2 DHTPONHKA U U3MEHEHNS €€ B obBACHeHHE ¢
XUMHUYECKHUX peakiuax. Hanpasnenue TOATOTOBKA Kk TaCTHTHRIM
XUMHYECKHX peakiuii. JHeprus ['mb0ca. 5 1 J11'621<1(11/:;1.\45_30); 1 [IPUBJICUCHUEM
CBsI3b TEPMOAMHAMHYCCKUX (QYHKIHI C (c1.8-15) opmel aECKyccH,
HaIpaBJieHUE U PaboYrMK Oecenpr
TeMIlepaTypaMu XUMHYECKHX IPOLIECCOB
MopenupoBanue
JlaGopaTopHnas padora 2.1 Homrotosia 1 JTP [P OH3BOICTREHHBIX
OmnpejeneHne TEIIOTH PaCTBOPEHUS U 3 1 [3.2] erp. 40-42 HPOLIECCOB i
TEIUIOTHI THpaTanuy. Penienue 3amayq cutyanyii
no teme 2.1 n2.2.
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Bunel yueoHoii padoTsl

IInannpyemsie K
OHTAKTHAs
(KOHTpoOJIMpYyEMBbIe) paGota z o HaumenoBanue Peanuzanus HaumeHnoBanune
pe3yJIbTaThl = e, HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHUS: © “:f u|l 2wl 53 &8 AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK Hauvenoanue pas1eos, Tem z g g é % E E‘ 6“ Bux CPC HHTEePAKTHBHBIX MOAr0TOBKH Kypca
H UHANKATOPHI § g é E E E E @ oﬁpasonaTenull;ﬂx (TpyaoeMKocTh B | (TPY10eMKOCThH B
JOCTHKEHMSI < e - i § S TEeXHOJOTHH qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
IIOATrOTOBKA K
KOHTPOJIBHOU paboTte 1
JlabopaTopHasi padora Ne 2.2 othopMIICHHE 0TIETOB
KonTtponpHas pabdora mo pasmemny 2. 3 4 [3.1] cTp.33-38, [3.2]
Cnava oryetos mo Temam 1.1 u 2.1. crp.40-44
CamocrosiTesibHasi padora no 7
OCBOEHMIO 2 pazjesa:
Brimonnenune
nomaiHux KP
JAOMAIIHAS KOHTPOJIbHasi pabora 4 [3.3] ctp. 3-9 (mo
BBIOODY
MPETIo [aBaTes)
Hroro no 2 pasnpeny 3 6 11
Pasnen 3 Kuneruka XUMUYECKHX [IPOLIECCOB
Tema 3.1 OCHOBHBIE 3aKOHOMEPHOCTH Jlexms -
OIK-1 XUMHUYECKOl knHETUKH CKOPOCTb. 00BsACHEHHE C
HOIIK-1.1 XUMHYCCKHX PEaKIiii. 3aKOH JeHCTBUS IOArOTOBKA K Jiekusm | ACTHIHBIM
Macc JUI TOMOT€HHBIX U T€TEePOTEHHBIX 2 1 1.2 (er. 5-30); 2.1 LIPHBJICYCHHEM
HOIK-1.3 peakuuil. CTaguitHOCTh ¥ IOPSIOK (ct.8-15) opmbI auCKyccHy,
peakiuu. Biusinue TeMiiepaTypsl Ha Oecespr
CKOPOCTB PEaKITHH.
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Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyEMBbIe) paGota ® o HaumenoBanue Peanuzanus HaumeHnoBanune
]
pe3yabTaThl = E o HCIOJIb3yeMBbIX B paMKax pa3padoTaHHOIO
OCBOCHMSI: HanMeHOBAHME DATEI0B. TeM ) 2 > E D) E @ g Bua CPC AKTHBHBIX H IpaxTryeckoi D1eKTPOHHOr 0
ko YK; OIIK; IIK pasi i - §_ g T g E 6“ i HHTEPAKTHBHBIX NOJATr0TOBKH Kypca
3 =
W HHIUKATOPBI E = E E = E E ?3 oﬁpaaonaTenull;ﬂx (TpyaoeMKocTh B | (TPY10eMKOCThH B
=" .
AOCTHAKEHUS 218 L§ 2 E| = < = TeXHOJIOTHii yacax) yacax)
KOMIeTeHIii = é 2 é‘ S0 &
Tema 3.2 DHeprusi aKTHBAIMH. Jlexms -o0bACHEHNE
IIOATrOTOBKA K JICKITUAM
YpaBHenue Appennyca. 5 1 | ;( 5-30); 2 1“ C YaCTHYHBIM
. CT. O~ y L
Kartanutnueckue peakuun. XUMHUUECKOE (c1.8-15) NPHUBJICYCHUEM
paBHoBecue. [Ipunuun Jle [larenbe. dopMBI JHUCKyCCHUH,
JlaGoparopuas padora Ne 3.1 Mopnemuposanue
CKOpOCTb XMMHUYECKUX PEaAKIINH. NOAroToBKa K JIP NPOU3BOACTBEHHBIX
X 3 ! 4 17,33-37 | Mpoueccon n
MMHYecKoe paBHOBecue. Perienue [3.4] ctp. 3-17, 33- 8
CUTYyalHii.
3anad mo Teme 3.1 u 3.2.
noaroroBka Kk KP u BaHU
JlaGopaTopHnas padora Ne 3.2 a Cobecenopanne
KOHThOILHAS DAGOTA 110 PABLEIY 3 3 4 o(opMIIeHHE OTYETOB
H JIbHAA Ta I1 JI .
P P pasaeny [3.4] ctp. 3-17, [3.3]
Crnaua ot4eToB 1o Teme 3.1. ctp. 10-31
CamocrosiTesibHasi padora no 7
O0CBOEHMIO 3 pa3aena:
Brimonsenue
nomamrHux KP
AOMALIHAS KOHTPOJIbHAas padoTa 4 [3.4] ctp. 23-33 (o
BEIOODPY
MIpenoaBaTes)
Hroro mo 3 pasneny 4 6 11
OIIK-1 Pa3nen 4 PacTBOpEI SJIEKTPOIITOB




¢t

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

HOIIK-1.1

HOIIK-1.3

Bunel yueoHoii padoTsl

KonrakTHas
5 = @ HaumenoBanue Peanuzanus Haumenosanue
agora =
p = £ HCTO0JIb3yeMBIX B paMKax pa3paGoTaHHOTO
LA = 9 .
o E u|l 2wl 53 &8 AKTHBHBIX H IIpakTH4yeckoi DJIeKTPOHHOI 0
HaunmeHnoBaHnmne pa3aesioB, TeM < TR €S| = > . Bux CPC
) 2737850 HHTEePAKTHBHBIX MOArOTOBKH Kypca
-~ | &% -
g = E £ E| 5 = 6 o0pa3oBaTelIbHBIX | (TPY/I0eMKOCTb B | (TPYA0E€MKOCTH B
= ol B E|l S oY% .12
208e 2E|Z2¢ TEXHOJIOT Hii Jacax) Jacax)
= ERIARE-EOR-)
= %20
Jlexnus -
Tema 4.1 [lucniepcHble CUCTEMBI U UX
0oOBsICHEHHE ¢
knaccuukanus. Komrerarusasie HOArOTOBKA K JICKIIHAM
. YaCTHYHBIM
cBoiicTBa pacTBOpoB. CIIoco0BI 1.2 (cr. 5-30); 2.1
. . 2 1 IIPUBJICYEHUEM
BBIPKCHUH KOHLCHTPAMHA. DHEpreTHKa (ct.8-15)
(bopMBI IUCKyCCHUH,
nporecca pacTBOPEHHS TBEPABIX U
P P P P Oecenbl
ra3000pa3HBIX BELICCTB.
Tema 4.2 PacTBOpBI 3JCKTPOIUTOB. Jlexus -
OCHOBHbBIE XapaKTePUCTHKH o0BsICHEHNE C
anekTpoantoB. Cnabble U CHIIbHBIE IOArOTOBKA K Jiekusim | LCTHTHBIM
AIEKTPOIHTHL. DIEKTPOIUTHIECKAL 2 1 1.2 (cr. 5-30); 2.1 IIPHBJICYCHHEM
nucconuanus Bonbl. MonHoe (ct.8-15) (bOpMBI IUCKYCCHH,
Npou3BeieHHEe BOJIbl. BoaopoHbIii Oecesbr
nokasartesb- pH cpeapbl.
JladopaTopnasi pa6ora Ne 4.1 P MopneanpoBanmue
IOJAroTOBKA K
PactBOps! 31eKTpOaNTOB. PaBHOBECHE B 3 1 [3.5] ctp. 26-32 MPOM3BOCTEEHHBIX
: S n B, CH it
pacTBOpax >IeKTPOJIUTOB. POLECCOB, CHTYAN
Tema 4.3 ['ereporeHHOE paBHOBECHE B Jlekuus -00bsicCHEHHE
IOJArOTOBKA K JICKIIUAM
aCTBOpAx JJIEKTPOJIUTOB. C YaCTHUYHBIM
pactsop P 2 1 | 12(cr5-30)2.1
PactBOopuMOCTS 1 Ipou3BeacHNE (c1.8-15) IpUBJIEUCHHEM
pactBopuMocTH. ['uaponus comel. (OPMBI TMCKYCCHH,
JlaGopaTopHas padora Ne 4.2. 3 1 noarotoska k JIb
Pemenne 3agav mo teme 4.2 u 4.3. [3.5] cp. 3-26
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Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpOJIMpYyeMble) paGota z o HanmenoBaHnue Peanuzanus HaumenoBanue
pe3yJIbTaThl = e, HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOEHHUS: © “:f u|l 2wl 53 &8 AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
xo1 YK OIIK; [K HanmeHnoBaHHe pa3iesioB, TeM ?1 2 s é % E E é Bua CPC MHTEPAKTHBHBIX —— xypea
H UHANKATOPHI g E é X E § s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
JNOCTHKEHUS g §' L§ % = § l§ = TeXHOHOFHﬁlz qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
JlaGopaTopHas padora Ne 4.3. noarotoeka k KP KosiokBuym-
KonrponbHas pabora o paszaeny 4. 3 4 1 oopmIIeHHE codecenopanue
Cnaua otueroB 1o Teme 4.1. orueros[3.5] ctp. 3-26
CamocrosTeabHast padoTa 1o
OCBOCHUIO 4 pa3jeJia:
BBIIIOJIHCHHEC
nomamHux KP
AOMALIHASA KOHTPOJbHAas padoTa 4 [3.5] cp. 3-26 (0
BBIOODY
MpenoaBaTes)
Hroro no 4 pasneny 6 9 13
Paznen S OkucanTe1bHO-BOCCTAHOBHTEIbHBIC PEAKIMH.
Onekrpoxumust. Kopposus 1 3aimra METauioB
agﬁKl-l.l Tema 5.1 OxuCIUTENLHO- Jlexust -
BOCCTAHOBHTEIbHbBIE PEAKIIHH. obbsCHeHHE
MOIK-1.3 OCHOBHBIE TOHATHSA U KIacCU(PUKALUs JaCTHIHBIM
OBP. Cocrasnenue ypaBueHuit OBP u 5 1 Tozﬂzzzo?fgol;geiumhd HPUBJICICHAEM
METOIbI TI0100pa KO3(PHHUIIHEHTOB. (C'T. 8-15) T opmbI nuckyccun,
[NoTeHIHATB OKUCITUTETBHO- Oecesbr
BOCCTaHOBUTEJIbHBIX AJIEKTPOJIOB.
Hanpasnenne nporexanust OBP.
JladopaTopHasi padora Ne 5.1. Moneauposanue
OKHCIUTENFHO-BOCCTAHOBUTEILHBIE 3 1 HOAroToBKa K JIP MPOM3BOCTEEHHBIX
peaxtn. Pemenue 3a1au no teme 5.1. [3.6] cTp. 3-35 TIPONECCOB, CHTYauuii




v1

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

Bunel yueoHoii padoTsl

KonrakTHas
5 = @ HaumenoBanue Peanuzanus HaunmenoBanme
abora =
p = e HCIOJIb3yeMbIX B paMKax pa3paboTaHHOro
L om 9 .
o E u|l 2wl 53 &8 AKTHBHBIX H IIpakTH4yeckoi DJIeKTPOHHOI 0
HaumeHnoBanue pa3ienoB, TeM s ES| ¥ S| B>« Bun CPC
5 25 8% 850 HHTEPAKTHBHBIX MOArOTOBKHU Kypca
- =) - -~
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)
= o &S| 0
= %20
Jlexnus -
Tema 5.2 D1eKTPOXUMHUYECKHUE
0oOBsICHEHHE ¢
npoueccol. Ilonsitue 00 351€KTpOIHOM HOATOTOBKA K
YaCTUYHBIM
noteHnmazne. [loTeHmmrans JIEKIASAM
2 1 . [IPUBJICYCHUEM
METaJUTHYECKUX U Ta30BBIX DJIEKTPOJIOB. 1.2 (cr. 5-30); 2.1 o
. OpPMBI JUCKYCCUU
Bonoponssrii anektpoa. YpaBHeHHE (cr.8-15 6 ’
. eceibl
Hepncra. Pan nHanpsixeHui MeTamios.
Tema 5.3. XuMu4eckne HCTOYHUKH Jlexums -
Toka. ["anpBaHUYECKUI DIIEMEHT OAroTOBKa K Jekisy | COBICHCHHE ¢
Janwmans- SIko6wu. .I"anpBaHUYeCKUE 1 1 1.2 (cr. 5-30); 2.1 HaCTUYHBIM
HNEPBUYHBIE AIEMEHTHL. AKKYMYISITOPEI (ct.8-15) IIPUBJICICHHEM
Y TOTUJTMBHBIE DJIEMEHTHI. (bopMBI IUCKyCCHH,
KLU -
Tema 5.4 KuHeTnka 3J1eKTPOAHBIX Jlexn
npoueccoB. [lomsapuzanus u obnacHeHNe C
YaCTUYHBIM
nepeHanpspkenue. Oo1e MoHATHS 00 HOJTOTOBKA K JIEKLHSM ac
NEKTPONH3e. DIEKTPOIH3 PACILIABOB U 2 1 1.2 (cr. 5-30); 2.1 TIpUBIICICHICM
PacTBOPOB C PaCTBOPUMBIMH H (ct.8-15) (bopmer muckyceun,
WHEPTHBIMH DJIEKTPOAAMH. 3aKOHBI Gecenst
®dapages.
MopesnpoBanue
JladopaTopHas paGora NeS5.2. Aep
NMPOU3BOACTBCHHBIX
Onextpoxumus. Onpenenenue IJ1C P
NpoLEccoB U
rajJibBaHMYECKUX JJICMEHTOB. 9
aJIbBa ec 3JIEMEHTO 4 1 noArotroska k JIP cnTyanmii
DNEeKTPOIIN3 PaCTBOPOB C MHEPTHBIMH M [3.8] crp. 36-48
PacTBOPUMBIMH JIEKTpoAaMu. Perienue
3ama4 1o teMaMm 5.2.- 5.4.
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Bunel yueoHoii padoTsl

Txanupyevrre KonrakTHas
(KOHTpoOJIMpYyEMBbIe) paGota z o HaumenoBanue Peanuzanus HaumeHnoBanune
pe3yJIbTaThl = e, HCTO0JIb3yeMBIX B paMKax pa3paGoTaHHOTO
OCBOEHHUS: © “:f u|l 2wl 53 &8 AKTUBHBIX U IIpakTHyeckoi DJIEKTPOHHOT' 0
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 6 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHIKEHU S g §' L§ % i § l§ ~ TeXHOJIOFHﬁlZ qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
Tema 5.6. Kopposus. Knaccudukanus Jlexums -
KOPPO3HOHHBIX TIPOIIECCOB. obbacHeHHUe ¢
XHUMHYECKUH U DIEKTPOXUMHUYECKU I 1aCTHIHBIM
MEXaHH3Mbl KOPPO3UH METAJLIOB. 3 . TZH(FZT?EOI;; J;?HH’IM TIPUBJICYCHHEM
MexaHu3M 3J1eKTPOXUMHUYECKON (c1.8-15) opmeI MCKycCHH,
kopposun. Kopposus ¢ BomopoaHoii 1 Oecenbt
KHUCJIOPOJIHOM Aenofisipu3anueii. Metoabl
3aIUTHI METAIIIIOB OT KOPPO3UU
JIaGopaTopuas pa6ora Ne 5.3 Monemposanne
KOppOSI/Iﬂ ¥ 3AIUTA METAIUIOB OT 3 1 IOJAroTOBKA K JIP NMpPOU3BOACTBECHHBIX
[3.8] cp. 3-36 Mpo1eccoB U
Kopposuu. Pemenue 3aga4 no reme 5.6 cHTyamui,
Jla6opartopuas paGora Ne 5.4, TMoxrotoska k KP 1 cobecenopanue
KontpoabsHas padora no pasaeny 5. 5 6 o(hopMIICHHE OTIETOB
Cnaua otueToB 1mo 5.1 ,52u5.3 [3.8] cTp.3-36
CamocrosiTe1bHast padoTa 1o 14
OCBOEHHIO 5 pa3nena:
Brimonxenne
nomamHux KP
JAOMAIIHASl KOHTPOJIbHasi pabora 4 [3.8] cTp.3-36 (10
BBIOODY
MIpernoIaBaTes)
Hroro no 5 pazaeny 10 12 18
OIlK-1

HOIIK-1.1

Pa3nen 6 Teopus crpoenns atoMoB U [lepronndyeckuii 3akoH




a7

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

NOIIK-1.3

Bunel yueoHoii padoTsl

KonrakTHas
5 ® o HaumenoBanue Peanuzanus HaunmenoBanme
abora =
P z 2 HCIOJIb3yeMbIX B paMKax pa3paboTaHHOro
LA = 9 .
£ ol 5 eE AKTMBHBIX U IpakTnyeckoi DJIeKTPOHHOT0
< 2 @ = o 5 F
HaumeHnoBanue pa3ienoB, TeM s ER 2SS B> . Bua CPC
= 27| 3% 8§ 3) MHTEPAKTHUBHBIX MOArOTOBKHU Kypca
£ | =S| F R R
= g2 = 2|3 E 6 oﬁpaaonaTenull;ﬂx (TpyAoeMKOCTh B | (TPyA0eMKOCTh B
& o o
2138 % Z § e = TEeXHOJIOTHI yacax) yacax)
= ® ol &S| O &
=& Ee
Tema 6.1. Monenu ctpoeHus atoma TO/ITOTOBKA K JIEKIHAM | JIeKIHsA -O0bSCHEHHE
.KBaHTOBO- MexaHHYIECKas] MO [2.2] (cr5-30, cr. 16- C YaCTUYHBIM
2 1 63); 2.1 (c1.8-15)
Bogopoaa. CtpoeHue MIPUBJICYCHHEM
MHOTO3JIEKTPOHHBIX aTOMOB. (b opMBI IUCKyCCHUH,
JIaﬁopaTopHaﬂ paGOTa Ne 6.1 Pemenue MOJrOTOBKA K 3aHSITHIO
3a/1a4 10 CTPOCHUIO aTOMa. 3 2 [3.9] ctp. 3-6 m TeCTHPOBAHHE
[IpoBepounas padora o teme 1.1. IIPOBEPOUHOIE pabore.
Jlexuums -
Tema 6.2 [lepuoanueckas cuctema TIOATOTOBKA K JIEKIHsM | OOBSACHEHHE C
anemenToB JI.. Menzaeneena. 2 1 1.2 (cr. 5-30); 2.1 YaCTUYHBIM
[TeproandIeCcKUe CBOKWCTBA DIIEMEHTOB (ct.8-15) IPUBJIEYCHUEM
(hOpMBI TUCKYCCHUH,
JlabopaTopHasi pabora Ne 6.2 Pemenue
o IIOJArOTOBKA K 3aHATHIO
3ana4 Ha [leproguueckuii 3aKOH UM. 8
Y TIPOBEpOYHOH padoTte
J.W. MenzgeneeBa u nepuoinyecKkue 3 2 [3.9] crp. 3-6
cBoiictBa. [IpoBepounas pabdota. [To [3.10] ctp. 4-16
Teme 6.
CamocTosiTesibHasi padoTa no 5
0CBOEHMIO 6 pa3jiena:
Brinonnenue
nomamrHux KP
AOMALIHAS KOHTPOJbHAs padoTa 3 [3.9] cTp.3-34 (1m0
BBIOODY
HpenonaBaTeJm)
Hroro no 6 pasneny 4 6 9
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Bunel yueoHoii padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyEMBbIe) 5 ® o HaumenoBanue Peanuzanus HaumeHnoBanune
abora =
pe3yJIbTaThl p = = HCII0JIb3yeMbIX B paMKax pa3paboTaHHOro
= 9 .
OCBOCHMS: u © E u|l 2wl 53 &8 AKTHBHBIX H IIpakTH4yeckou DJIeKTPOHHOT0
anMeHOBaHMe Pa3/ieioB, TeM s ] S| = -
rxoa YK; OIIK; IIK pa3it > = = § AR E‘ o Bux CPC MHTEPAKTHUBHBIX MOArOTOBKHU Kypca
-~ | B Iy
U MHANUKATOPbI g = E 2|5 i ?3 o0pa3oBaTeIbHBIX | (TPYA0eMKOCTh B | (TPYAOEMKOCThH B
g | & ER|l S8 12
JOCTHKEHUsI 218 L§ 2 E| = e = TeXHOJIOT Uil yacax) yacax)
KOMIeTeHIii = é 2 é‘ S0 &
Pasnes 7 Xumuueckas CBsI3b U CTPOCHUE MOJIEKYJI
Jlexnus -
Tema 7.1 Onpenenenue u
. 00BsICHEHHE C
XapaKTCPUCTHUKHU XUMHUYICCKOU CBA3H. MOJATOTOBKA K JEKIIUIM
YaCTUYHBIM
KoBanenTHas cBsi3b. MeToa BaleHTHBIX 2 1 [2.1] (cr. 49-85); [2.2]
. MIPUBJICYCHHEM
cBsizel. [IpocTpaHCTBEHHAs CTPYKTypa (ctp. 69-150)
(GbopMBI IUCKyCCHUH,
MOJIEKYJL.
Oecenpl
JladopaTopHasi padora Ne 7.1 Pemenue
3aja4 10 XUMHUYECKOU CBI3U U 3 9 moaroToska k JIP
OIIK-1 CTPOEHUIO MOJIEKYJ. MeTo | BaJIeHTHBIX [3.11] cTp. 3-33
OIIK - 1 CBA3CEH.
HOIIK-1.1 Tema 7.2 MeTOZ[ MOJICKYJIAPHBIX MOATOTOBKA K JIEKISIM
opOuTtaneii. lonHas cBS3b. 2 1 1.2 (cr. 5-30); 2.1
HOIIK-1.3 MeXMOJIEKYJIAPHBIE B3aUMOIEHCTRYS (cr.8-15)
JladopaTopHasi pabora Ne7.2 Meron MOTOTOBKA K JICKIHSM
MOJICKYJISIPHBIX opOuTanei. MlonHas 3 2 [2.1] (c1.1-170), [2.2]
CBS3b (ctp. 154-201)
Tema Ne 7.3. MeraJuibl. Jlexums -o0bACHEHNE
Meramndeckas cBsa3b. IloHaTue o 9 1 MIOATOTOBKA K JIEKIMH C 9aCTHYHBIM
30HHOM TEOPHUU KPUCTAILIIOB. [3.12] ctp. 3-29, 36-41 | IPHUBJICUCHUEM
TTonynpOBOAHUKY U JUIEKTPUKH (opMBI IUCKyCCHH,
JladopaTopuas padora Ne 7.3
P o 3 2 MOAroTOBKa K JIP
eIIeHNe 3a7a4d 110 30HHOH TeOpHn
a p [3.12] ctp. 3-29, 36-41
kpuctaios. IlonynpoBoaHuku




Buasbl yuedHoii padoThl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyEMBbIe) paGota z o HaumenoBanue Peanuzanus HaumeHnoBanune
pe3yJIbTaThl =E HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOTO
OCBOCHMS: © E u|l 2wl 53 &8 AKTHBHBIX H IIpakTHyeckoi DJIeKTPOHHOT0
xo1 YK OIIK; [K HanmeHnoBaHHe pa3iesioB, TeM ?1 2 s é g,i E E é Bua CPC MHTEPAKTHBHBIX —— xypea
H UHANKATOPHI g E é X E E s ?3 o0pa3oBaTesIbHBIX | (TPY10eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHIKEHU S g §' \§ % i § l§ ~ TeXHOJIOFHﬁlZ qacax) qacax)
KOMIeTeHIii = é 2 é‘ S0 &
JlaboparTopHasi padora Ne 7.4 3 noaroroska k KP KonTposbnas padora
Kontponbnas pabora o pazneny 7 [3.12] ctp. 3-35
CamocrosTeabHast padoTa 1o 9
OCBOEHHIO 7 pa3fesa:
BBIIIOJIHCHHUEC
nomamHux KP
AOMALIHAS KOHTPOJbHAas padoTa 2 [3.12] eTp. 3-35 (mo
BBIOODY
MpenoaBaTes)
Hroro no 7 pasngeny 12 14 11
UTOI'O 3A CEMECTP 34 | 34 79
HUTOI'O no gucuuninxe 34 | ol 79




5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUA JUCHUIIVIMHBI.

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

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

Bonpocel, uvHauBHMIyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
yKa3aHHUIX K MPaKTUYeCKUM U JabopaTopHbIM 3anatusm [3.1 — 3.13], mpeacraBieHHbIX B 1. 6.3.

5.2. Onucanue noka3sartejei u KPUTEPUEB KOHTPOJIA YCIIEBACMOCTH, OIIMCAHUE IIKAJI
OIlCHUBaHUA

JlJis ONleHKW 3HAHWW, YMEHUW, HABBHIKOB M ()OPMUPOBAHUSI KOMITETEHITUH 110 JUCIUILTAHE
MOXET TPUMEHSTHCS OANIbHO-PETHHIOBASI/ TPAAMUMOHHASL CUCTEMa KOHTPOJS W OILICHKH
YCIIEBAEMOCTH CTYJICHTOB.

Taobnuya 5 — bannvHo-peiimunzoean cucmema OYeHUBAHUA

HIkana
JK3aMeH
OIleHNBAHNS
41-50 OTnan4HO
31-41 Xoportio
21-30 Y 10BIETBOPUTETBHO
0-20 HeynoBneTBopUTEIHHO

19
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Tabnuuya 6 — Kpumepuu oyenuganus pezyismama 00y4eHus no OUCYUNIUHE U WKAIAd OYEHUBAHUA

Koa n
HANMEHOBaHHe
KOMIIETEHIIHH

KOZI U HAMUMCHOBAHHEC
HHAUKATOPAa JOCTUKECHUSA
KOMIIETCHIIUH

Kpurtepnnu onennBanus pe3yibTaToB 00y4eHH

Ornenka
«HEeYO0BJIETBOPHTEIbLHO»
/ «HE 3a4TCHO»
0-59%

OT max peUTHUHIOBOM
OLICHKH KOHTPOJISI

OreHka

«YAOBJICTBOPUTECJIBHO» /

«3aUTCHO»
60-74%
OT max peUTUHIOBOM
OLICHKH KOHTPOJISI

Ornenka
«xopouo» /
«3a4TEHO
75-89%

OT max peUTHUHIOBOH
OLICHKH KOHTPOJISI

OrneHka
«OTJIHYHO» /
«3a4TEHOY»
90-100%

OT max peUTUHIOBOH
OIIEHKH KOHTPOJIS

OIIK-1. Criocoben
HCTIONb30BaTh
MIOJIOXKEHHUS, 3aKOHBI
Y METO/IBI
€CTECTBEHHBIX HayK
Y MaTeMaTuKH JUIs
penieHus 3aaad
HMHXEHEPHOU
JIeITeIIbHOCTH.

HOIIK-1.1 llpumensem
3aKOHbL eCMEeCMBEEHHbIX HAYK
071 onucanusi pabomol
obvekma.

He 3HaeT 0CHOBHBIX MOHATHUN U
3aKOHOB XHMHH ,HE YMEET
OCYILECTBIIATh J1a0OPaTOPHBIil
9KCIIEPUMEHT, HE BIIaJICeT
HaBBIKAMH OCHOBHBIX XUMHYECKHX
orneparuii. He MOKET BBIIIOJIHATh
pacdeTsl 1 00paboTKy
9KCHEPUMEHTAJIBHBIX PE3YJIbTATOB
C HUCIIOJIB30BAHUEM JIUTEPATYPhI U
5BM.

Cmabo 3HaeT OCHOBHBIC
MOHATHS U 3aKOHBI XUMHH
,ITIOXO YMEET OCYIIECTBIIATh

1a00paTopHBIil SKCIIEPUMEHT,

¢1abo BiIaJeeT HaBBIKAMU
OCHOBHBIX XMMHUYECKUX
oreparuii. He MOXKeT

IIpaBUJIbHO BBIIIOJHATH paCcu€ThI

u 00paboTKy
JKCIIEPUMEHTAIBHBIX

PE3YIBTATOB C UCIIOJIB30BAHHUEM

nmutepatypsl 1 OBM.

Xopomo 3HaeT OCHOBHbBIE
TTOHSATHS U 3aKOHBI XUMHH,
YMEeT OCYIIECTBIATh
nabopaTOpPHBIN
SKCTIEPHMEHT, XOPOLIO
BJIaJeeT HABBIKAMU
OCHOBHBIX XHMHYCCKUX
oreparuii, MOXeT
BBIMOJTHSATE PACYCTHI U
00paboTKy
9KCTIIEPUMEHTATBHBIX
PE3YIbTaTOB C
HCTIONB30BaHUEM
nutepatypbl 1 9BM, HO B
HEKOTOPBIX pazaenax
JIOTTYCKAET ONIHOKH.

YBEepeHHO 3HaeT
OCHOBHBIE MOHATHS 1
3aKOHbI XHMHH, YMEET
OCYIIECTBIISITH
71ab0paTOPHBIH
9KCIIEpPUMEHT, XOPOLIO
BJIAJICET HABBIKAMHU
OCHOBHBIX XUMHYECKHX
OTepalnii, YBEPEHHO
MOJKET BBIIOJHATD
pacueTsl 1 00paboTKy
9KCHEPUMEHTATBHBIX
pe3yIbTaTOB C
UCIIOJIb30BaHHEM
nurepaTypsl 1 OBM.

HUOIIK-1.3Pewaem
NPUKIAOHbIE 300a4U
UHICEHEPHOU 0esTMeNbHOCTU C
UCNONB308AHUCM 3AKOHO8
ecmecmeeHHbIX HayK U
MaAmemamuiecko2o
annapama.

He Bnaneer Teopernueckumu
OCHOBaMH XHMMUS; HE 3HAeT
METOJIOB TEOPETHIECKOTO
TUIAHUPOBAHMSI XUMHUYECKOTO
JKCTIEpUMEHTa U HE yMeeT
COCTABIIAITH IUIAH NPOBECHUS
HCCIIEI0BAHMS, OCYIIECTBIATh
00paboTKy M aHAN3 TMOTYIEHHBIX
Pe3yIbTaTOB; HE BIAAEET
HaBBIKAMH CaMOCTOSITEIBHON
paboThl B 00J1aCTH XUMHH U
(U3UKO-MaTEeMATHUECKIM
armapaTroM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

[ToBepXHOCTHO 3HAET

TCOPETUICCKHUE OCHOBBLI XUMHH,

HE B IMOJIHOM 00beMe 3HAET

METO/Ibl TECOPUH ITUTAHUPOBAHUA
XUMHUYECKOT'O OKCIIEPUMEHTA,
HE B IOJIHOM 00beMe MpoOBOAUT

aHanmM3a U 00paboTKy

PE3yIbTATOB HKCIIEPHMEHTOB;
HE B ITOJIHOM 00beMe BIa[eceT

HABBIKAMH CaMOCTOSITEIbHOM
paboThI B 00JACTH XUMHH U
(bU3HKO-MATEMATHUECKHUM
.armnaparom 06paboTKH
PEe3yJbTaTOB.

Xopoulio 3HaeT
TEOPeTHYECKUI MaTepua, HO
B OT/IENIBHBIX pa3Jiernax
JIOTTyCKaeT HETOYHOCTH;
3HAET METOJIbI
TEOPETHYECKOTO
IIAHUPOBAHHUSI XHMHYECKOTO
JKCTIEpUMEHTa; 3HAeT
METObI aHAJIN3a U
00paboOTKH Pe3ysIbTaTOB
9KCIEPUMEHTOB, HO HE
BCEr/ia BEPHO UX MPUMEHSIET;
BIIafeeT (PU3UKO-
MaTeMaTHYEeCKUM arapaToM
00pabOTKH Pe3yJIbTATOB.

OTINYHO 3HaeT
TEOPEeTHYECKHI MaTepua;
3HAET METO/IbI TEOPHUHU
TUTAaHUPOBAHHUS
SKCTIIEPHMEHTA; 3HACT
METOJbI aHaN3a U
00pabOTKH Pe3yNIbTaTOB
9KCIEPHUMEHTOB; BIIA/ICET
(hu3UKO-MaTEMAaTHUECKIM
anmnapaToM




6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro OOydarollerocs M3 4yuciia JIHII,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. O0mas u Heopranudeckas xuMus: YueOHuk 11 By30B / H.C. AxmeToB.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3x., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 Tnuaka H.JI. O6mas xumus: YuyeOnuk mis 6axanaBpos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoBa. - 19-¢ u3a., nmepepad. 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 1.A.O0mas u Heoprannveckas xumusi: YueOnuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.amk., 2004. - 527 c.

6.2. CnipaBouHo-OubOnMorpadgpuyeckas aureparypa

2.1 HaymoB B.M. KommnekcHwie coeaunenus: y4ded6. mocodbue / B.M. Haymos, XK.B.
Marnynesu4, O.H. KoBanesa; HI'TY um. P.E. AnekceeBa. — Hmwxuuit HoBropon, 2019. — 173 c.

2.2 HaymoB B.M. Atom. XumMudeckas CBSI3b M CTpOEHHE BemiecTBa: MoHorpadus/ B..
Haymos, I'.A. [lanuuea, JI.LH. Yetsipboxk, XX.B. Manynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 A.JL TI'ankun, B.K OcmanoB., «Xumusy», 2013.

6.3. MeToauuecKkue YKazaHusi, pCKOMCHIAUMU U IPYIrue MmaTepHuaJibl K 3aHATUAM

B cnincox «Meroanueckue ykazaHus, pEeKOMEHIAUU U APyrue MaTepuasbl K 3aHATUIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUs U PEKOMEHJAIMM 10 TNPOBEACHHMIO JIAOOpaTOPHBIX H
NPaKTUYECKUX YUEOHBIX 3aHATHUI 110 TaHHON TUCIUITIINHE:

6.3.1 Memoouueckue ykazanus, pa3padomannsle npenooagamenimu:

3.1 ManyneBuu JXX.B. Beenenue B kypc obuieit xumun. OCHOBHBIE MOHSTHS U 3aKOHBIL:
yueOHO-MeTO/I. Tocobue K JJabopaTopHbIM padoTaM 1o Kypey «O01iast 1 HeopraHu4ecKast XUMUsD»
st ctynenToB HampasieHud 18.03.01 «Xumuueckas TexHomorus», 19.03.01 «buoTtexnomorus»,
11.03.04 «OnexTpoHrKa U HaHOZJIEKTpoHUKay, 22.03.01 «MarepuanoBeneHne U TEXHOJOTHH
MaTepuaioB» Bcex ¢gopm odyuenust / JK.B. Manynesuu, O.H. Kopanesa, T.B. CazontreBa //
Hwxuuit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. Haymos B.W. DneMeHTbI XUMHUYECKOH TEPMOANHAMMKH B Kypce OOIIel XUMHUH: METO/.
yKa3aHHus K J1a00paTOpHBIM U MPAKTUYECKUM 3aHATHAM I10 Kypcy OOIIed XUMMHU Ui CTYJCHTOB
XUMHUYECKUX U HEXMMUYECKUX CHEeLHAIbHOCTEH THEBHBIX, BEUEPHUX U 3a0YHBIX (aKyIbTETOB /
B.U. Haymog, XK.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anekceesa. 2010. — 49 c.

3.3. Bbopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKHX DPEaKIIH:
METOIMYECKHE YKa3aHUsI ISl IPOBEACHUSI KOHTPOJIbHBIX pabOT U KOJUIOKBUYMOB 10 KypcCy oOIIei
XUMHUH JJIs1 CTYJIEHTOB XMMHUYECKUX M HEXMMHUYECKUX CIIEIHaIbHOCTEH IHEBHBIX, BEUEPHUX U
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3a0uHbIX popm o0yuenus / I'.H.bopucora, A.B. bopucos, KO.B. barranosa, B.K. OcmanoB //
H.Hosropoxg, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranoBa FHO.B. CkopocTh XMMHYECKUX peakiuil. XUMHUYECKOE PABHOBECUE: METO/I.
YKa3aHWs JJIsl TPOBENEHUS J1a00OpaTOPHBIX 3aHATUN TO KypCy OOIIeH XWUMHH IJisi CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIICIUATbHOCTEH JHEBHBIX, BEYCPHUX M 320YHBIX (DAKyIbTETOB /
10.B. barranosa, I'.H. bopucosa, A.B. bopucos, )K.B. Manynesuu, B.K. Ocmanos / H. Hosropog,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A./[. PacTBOpBI 371€KTPOIMTOB: Y4€OHO-METO/1. TTOCOOHE K MPAKTUICCKUM
u naboparopHbIM pabotaMm. NHauBUAyanbHbIE 3a/1aHUs 110 Kypcy OOLIell XUMHUU JIJIsl CTYJIEHTOB
HEXMMHUYECKUX CIICIHUAIbHOCTEH JHEBHBIX, BEUCPHUX M 3a04HBIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Huwkuuit 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 CHEI[HAIbHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (opM 00ydeHus/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontseBa // H.Hosropox, HI'TY um. P.E. Anekceesa.
2012.36c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MIPOBEJICHUS TEKYIIETO KOHTPOJIA MO Kypcy OOIIe XMMHM M HEOPraHWYECKOW XUMHUU IS
CTYJICHTOB XUMHUYCCKUX M HEXUMUYICCKUX CIICIUATLHOCTEH THEBHBIX, BEUCPHUX M 3209HBIX (PopM
ob0yuennst / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBanera O.H. Dnekrpoxumusi: METOAWYECKHE YyKa3aHUs K Ja0OpaTOPHBIM H
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMHUU AJI CTYACHTOB XUMUYECKUX U HEXUMHUYECKUX
CHEIMAIbHOCTeH JTHEBHBIX, BeUEpHUX M 3a04HbIX (opm oOyuenus / O.H. Komanera, FO.B.
barranosa, B.K. Ocmanos, A.Jl. Camconosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.9. CmupnHoBa JILA. CrpoeHue aroma: METOJWYECKHE YyKa3aHUS K MPaKTHYECKUM
3aHATUSAM 10 Kypcy OOINel W HEOpraHWYeCKOW XHMHUHU IS CTYIAEHTOB XHUMHYECKUX U
HEXUMHUYECKUX CIEeIHATILHOCTEN THEBHOM M BeuepHer ¢opm oOyuenus / JI.A. CmupHosa, XK.B.
Manynesuu, ['.A. I[lanuueBa, I'.®. Bomomun, JI.H. Yertsipbok, C.B. Kpacnomybckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Crpoenune aroma. XuMHUYECKas CBSI3b: METOJ. YyKa3aHWsS Jis
MPOBEJCHUS KOHTPOJBHBIX PabOT M KOJUIOKBUYMOB MO Kypcy OOIIed XUMUU Al CTYICHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIMATbHOCTEH JHEBHBIX, BEUEPHUX U 3a0YHBIX (popM 00ydeHUs /
O.H. Kosanesa, T.B. CazontseBa, A.J/[. CamconoBa / H.Hosropon, HI'TY um. P.E. Anekceera.
2015. 16c.

3.11. Haymos B.M. Xumuueckasi cBs3b: METOJl. yKa3aHUsl K IMPAKTHUECKUM 3aHATHSAM IO
Kypcy oOIel XWMHH JUIS CTYJEHTOB HEXHMHUYECKHX CHEIHATbHOCTeH IHEBHBIX, BEUECPHUX H
3aounblx (hakyneTeToB/ B.W. Haymos, JI.LH. YerbipOok, I".A. ITanuuesa // H. Hosropox, HI'TY
uM. P.E. AnekceeBa. 2012. 37 c.

3.12. HaymoB B.M. KowmriuiekcHble cOelMHEHHs: METOAWYECKHE YKazaHus K Jabd. u
MPAKTUYECKUM 3aHATHUAM IO Kypcy obmiedt u Heopranuueckod xumuu HI'TY g crynentos
xumuuecknx crenuanbHoctedt / B.M. Haymos, I'.A. [lannuesa, JI.H. YetsipOoxk. / H.HoBropo.
HI'TY um. P.E. Anekceea. 2014. 51 c.
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6.3.2 Memoouueckue ykazanus, paspadomannsvie HI'TY

3.1. Meronuueckue PEKOMEHJAIMM IO OpraHU3alMU ayAUTOPHOW padoOThl. IIpUHSATHI
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 ob6pamenns 23.09.2015.

3.2 Meroaunyeckue peKOMEHJAlMU [0 OPraHU3allK U IITAHUPOBAHUIO CaMOCTOSITEIIbHON
paboTHI CTYNEHTOB 1Mo auciuiuinHe. [IpuaaTer YuebHo-meToauyeckum copetoM HI'TY um. P.E.
AnekceeBa, mnporokoaq Ne 2 or 22 ampens 2013 r. DneKkTpoHHBIM  azpec:
http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTronoB  oOyuenusi», EpmakoBa T.WM., MHWeamkun E.I'., 2013 r. DaeKkTpoHHBII
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 PACIpOCTPAHSEMOrO MPOTPAMMHOIO OOECIeueHHUs, B TOM YHCIIE
OTEUYECTBEHHOTO IMPOM3BOJICTBA (COCTAaB IO JUCUUIUIMHE ompeneneH B Hactosmer PIIJ u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HHGPOPMAIHOHHO-TEIeKOMMYHUKAIIMOHHOH  ceTH
«HTEepHET», HEOOXOAUMBIX /JJI5l OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

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

1. Koncynprant Ilmtoc [OnexktponHsiit pecypc]: CrnpaBouyHasi mpaBoBasi cucTeMa. - Pexxum
noctyna: http://www.consultant.ru/.

2. Hayunas  omektponHas  OmbOmmoreka  E-LIBRARY.ru. —  Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DuekTpoHHas OubanoTeyHas cucrema [lOBODKCKOTO TOCYAApCTBEHHOTO YHHBEPCHUTETA
cepBuca [DneKTpoHHbIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEYHAass cucTemMa Znanium.com [DJIEKTpoHHBIN pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ akpana.

5. OtkpeiTOoe oOpa3zoBaHue [DNeKTpOHHBIN pecypce]|. - Pexxum noctyma: https://openedu.ru/. -
3ari ¢ sKpaHa.

6. Polpred.com. Ob63zop CMHU. [loarnomexcmosas, muocoompaciesas oaza oauuvix (B/])
[Dnexmponnsiil pecypc]. - Pescum oocmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4Hou u mMexHu4eckKou uHgopmayuu
(BUHUTHU PAH) no ecmecmeeHHbIM, MOYHLIM U MEXHUYECKUM HAYKAM DINeKMpOHHbILL
pecypc]. - Peaxcum docmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Vuusepcumemckas ungopmayuonnaa cucmema Poccua [Onexmpounvii 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/
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7.2. IlepeyeHb MPOrpaMMHOr0 obecmeyeHHs] U MH(POPMALHOHHBIX CIHPABOYHBIX
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/

Tabnuuya 8 — llepeuens npocpammnozo obecnevenus

IIporpammHoe oGecnieyeHue, MCMOJIb3yeMoe B IIporpammHoe obecnevyenue
YHHMBeEpPCHTETEe HA JIOTOBOPHOIl OCHOBE cBO0OOJHOIO
pacnpocTpaHeHust
Microsoft Windows XP, Prof, S/P3 (moanucka DreamSpark Open Office 4.1.1 (nuueH3us
Premium, gorosop NeTr113003 ot 25.09.14) Apache License 2.0)
Microsoft Windows 7 (moamucka MSDN 4689, moamucka Adobe Acrobat Reader
DreamSparkPremium, gorosop Ne Tr113003 ot 25.09.14) (FreeWare)

Visual Studio 2008 (moamrcka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)
Microsoft Office Professional Plus 2007 (nunen3ust Ne
42470655)
Microsoft Office (munen3us Ne 43178972)
Windows XP sui. Ne 65609340
Office 2007 ynum. Ne 43178971
Microsoft Windows XP Professional (unien3us Ne 43178980)
MicrosoftOffice 2007 (yiumensust No 44804588)
1C npeanpusrue 8.1 (JTUIIEH3NOHHOE COTTIAIICHNE
Ne800908353 ¢ 3A0 «1Cy)
Adobe Design Premium CS 5.5.5 (munensus Ne 65112135)
Dr.Web (morosop Ne 31704840788 ot 20.03.17)
Koncyasrantllnroc (Jloroop Ne 28-13/16-313 ot 27.12.16)
Texakcnept (JJoroBop Ne100/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb NpoQeccHOHANbHBIX 0a3 JaHHBIX U HH(OPMALMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM o0OecriedeH AOCTyN (yAajeHHbIH noctym). /laHHBIM nepedeHb
MOJJIEXKUT OOHOBJIEHHIO B cooTBeTCTBUU ¢ Tpeboanusimu ®I'OC BO.

B nanHoM paszene MoOryT ObITh MpPHUBEICHBI PECYpChl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HAWTH TIOJNE3HYIO IS Kypca WHPOpPMANWio, B T.4. CTATUCTHYECKUE WIIM CIPABOYHBIC
JTaHHbIe, yuyeOHble MaTepHalIbl, OHJIAWH KypCHI U T.J.

24



http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

Taonuya 9 — Ilepeuenv cosepemenHblX npogheccuonanrbHvix 6a3 OAHHBLIX U
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

Hoctyn k pecypcey (yaajaeHHbIH

HaumenoBanue npogeccnoHanbHON 6a3bl
AOCTYII C YKa3aHUEeM

Ne AAHHBIX, HHGOPMALMOHHO-CIIPABOYHOM N
CCHLIKH/I0CTYH U3 JIOKAJBLHOM ceTH
CUCTEMBI
YHHBEpPCHTETa)
1 baza pmaHHBIX CTaHZApTOB UM PErVIaMEHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT //home/standarts
) OnektpoHHas ©0a3a W30paHHBIX cTared 1o http://www.philosophy.ru/
bunocopun
E i .
3 AR APXIE JROHOMIHCCIHX 1 http://sophist.hse.ru/data_access.shtml

COLMOJIOTHYCCKHUX JaHHBIX

baznr JaHHBIX HammonansHOTO CcOBeTa IIO

4 . http://www.ncva.ru
OLCHOYHOU ACATCIIBHOCTHU

CnpaBquaﬂ IIpaBoBasA CUCTEMA «KOHCYJ'IBT&HT

IOCTVYII U3 JJOKAJIbHOM CETHU
ITmrocy yi

WHupopmalinoHHO-CIIpaBOYHAs cCUCTEMA

JOCTYII U3 JIOKAJIbHOM CETH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JI1s1 UTHBAJINJAOB U JINIL{ C OB3

B Tabm.10 ykazaH mepedyeHb O0O0pa30BATEIBHBIX PECYpPCOB, HMEIOHHMX (OPMBEI,
a/IalITUPOBAHHbIE K OIPaHMYEHMSM HUX 3/I0pOBbsl, @ TAK)KE CBEACHUS O HAIMYMM CHEIMATIbHBIX
TEXHUYECKUX CpPEACTB OOYYECHHs KOJUIEKTUBHOTO M WHIUBUAYaJHHOTO IOJIb30BaHMs. [Ipu
3allOJIHEHUU TaOJIMIBl MOXKET OBITh MCIOJB30BaHAa HMH(OpMalUs, pa3MelleHHas B IHOJpasjielne
«locrynHas cpema» cnenuanusupoBaHHoro pasgena caiita HITY  «Csemenus 00
oOpa3oBaTelbHOM opranu3anum» https://www.nntu.ru/sveden/accenv/

Taonuuya 10 — Obpazoseamenvhule pecypcovl 013 uHeaUud08 u auy ¢ OB3

CaeneHnst 0 HAJIMYUM CHENHAJBHBIX
Ilepeyenb o0Opa3oBaTeIbLHBIX 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 OBECIIEYEHUE, HEOBXOAUMOE J1JIs
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA 11O JTUCHUIIJIMHE

YyeOHBIC aynUTOPUHU ISl TIPOBEACHUS 3aHATUM MO AUCIHUIUIMHE, OCHAIICHBI
000py/IOBaHHEM U TEXHUYECKUMHU CPEACTBAMU OOYYCHHS, COCTAB KOTOPHIX OMpPE/ICIICH B
JTAHHOM pasfene.
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Taonuuya 11 — Ocnawgennocmos ayOumopuii U nomeweHuil 01 CamoCmoamenabHou
paodomout cmyoenmos no OUCUUnIuUHe

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. Jlocka menoBas - 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
y4eOHBIE ayJUTOPHH IS 71a00PaTOPHBIX 3aHSATHH 10 AUCIUIUINHE
MIPOBEJCHUS MIPAKTHUECKUX U | XHUMUS:
mabopaTOPHBIX 3aHATHH, mKad CymImIbHBIN - 2 MIT.,
TPYIIIOBBIX U 3JEKTPOXMMHUYECKHE SUCHKH IS N3MEPCHNUS
WHIUBUAYaAIbHBIX D J1C XUMHYIECKOT0 AJICMEHTa - 3 IIT.,
1 KOHCYJIBTAaIlUH, TEKYILEro 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 BEChHI aHAJIUTUYECKHE 4 IIT.,
xumus" T. Huoxami muctrsatop 13-10 - 1 mT.,
Hogropon, Kazarckoe m. 12 ) | konboHarpeBarens — 3 mr.;
BOJILTMETPHI IupoBbie B7-38 — 3 .,
BECHI TEXHUYECKHE — 2 MIT.,
TabmIel Menaeneesa- 4 mir.,
JabopaTopHas XUMHUYECKast MoCcyaa U
pEeaKTUBBI
HA00p y4eOHO-HATJISITHBIX MOCOOUH
6147
yaebHas ayJUTOpHUS IS
Hp?;;iiiﬁ;i?éﬂzm 1. Windows XP, Prof, S/P3
(momnucka Dream Spark
CEMHHAPCKOTo THIIA, .
IDYIIOBKX W HETHBH- 1.locka menoBas Premium, norosop
2 IyATBHEIX KOHCYIHTAIEH, 2. PaGouee MecTo mpernoaBaTens NeTr113003 ot 25.09.14);
TEKYILEro KORTPONA 1 3. PaGouee mecTo CTyAeHTa - 64 der. 2. Dr.Web (Dr.Web (c/u
. 4. IlepcoHanbHbII KOMOBIOTEP B241-3JB7-6EP7-BQB4 ot
MPOMEXYTOYHOH aTTecTalun 18.05.2020)
(xadenpa "IIpousBoacTBeH-
Hast 0€301aCHOCTh, YKOJIOTUS
u xumus" . HuokHMi
Hogropon, Kazauckoe 1., 12)
6265
yuebHas ayJUTOpHUS IS
MPOBEJCHUS 3aHATUN
JIEKITHOHHOTO U
CEeMHMHapCKOTo THIIA, )
A — 1. Mocka menoBas - 1 mr;
N 2. Tabmuua .. Menneneesa - 1 mir.
3 JyaJIbHBIX KOHCYJIBTAIUH,
TeKYIero KOHTIpOA | 3. PaGoyee MecTo mpenogaBares
o 4. Pabouee MecTo cTyeHTa - 42 del.
MPOMEXYTOYHOH aTTecTalun
(xadenpa "IIpousBoacTBeH-
Hast 6€30IMaCHOCTh, SKOJIOTHS
u xumus" T. Hukani
Hogropon, Kazauckoe 1., 12)
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10. METOAUYECKHUE PEKOMEHJALIMU OB YYAIOIIIUMCHA
ITO OCBOEHHUIO JTUCHUITJIMHbI

10.1. OO6mue ™MeToAMYECKHE PEKOMEHIANWH /JIA O0y4alomMXCAd 10 OCBOEHHUIO
AUCHHUILIMHBI, 00pa3oBaTe/bHbIe TEXHOJIOTUHN

JucuumiuHa  peanu3yercss IMOCPEACTBOM  NIPOBEIACHHS  KOHTAKTHOM  paboOThl  C
oOyyaronuMucs (BKJIIOYasi MPOBEIECHUE TEKYIIErO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIHLHOM
paboThl 00YUYAIOIINXCS U TPOMEKYTOUHOM aTTeCTaIlUu.

KonraktHas pabora MOXeT OBITh ayTUTOPHOH, BHEAYTUTOPHOM, a TakKe MPOBOAUTHCS B
3JICKTPOHHOM WH(MOPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcutera (nanee - DUOC). B
cily4yae TMPOBEJCHUSI YaCTU KOHTAaKTHOM pabothl no aucuurimie B DMOC (B cOOTBETCTBUM C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTaKTHOW paboTel B DUMOC sKkBHBajeHTHa
ayJIUTOpPHOM pabdoTe.

[IpenomaBanue  AUCUMIUIMHBI  BENETCS C  NPUMEHEHHEM  CIEAYIOUIMX  BHJIOB
00pa30BaTENbHbIX TEXHOJIOTUMN:

-OaNIbHO-PEUMUH208a5 MEXHOI02USA OYEHUBAHUSL(NPU HAIUYUL);

- KOIOKGUYM,

- KOHmMpOoIbHAsA paboma,

- mecm,

- omuem no 1ab6opamopHuIM paboma.

[lo uroram Tekylied ycHeBa€MOCTH CTYAEHTY MOJKET ObITh BBICTABJIEHA OLEHKA II0
MIPOMEKYTOUHOM aTTecTallui B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIeHTHI,
BBITTOJIHUBIINE BCE O0s3aTENbHBIC BUJBI 3AIUITAHUPOBAHHBIX YUEOHBIX 3aHATHH K MPOXOKICHUIO
MIPOMEKYTOUHOM aTTecTaliu (IK3aMeHy).

PesyabraT 00yueHuss cuurtaercsi cOpMHMPOBAHHBIM HA NOBBILICEHHOM YPOBHeE, €CIIU
TEOPETUYECKOEe COJIepKaHHe Kypca OCBOCHO MONHOCTHIO. [Ipu yCTHBIX coOeceqoBaHUSX CTYICHT
MCUEPIIBIBAOIIE, MTOCIIEIOBATEIbHO, YETKO H JIOTUYECKH U3JaraeT y4eOHbId MaTepuai; cBOOOTHO
CIpaBJsieTCs € 3aJayaMH, BOIPOCAaMH M APYTMMHU BHJAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble paboueil yueOHOIl mporpaMMoi 3ajaHus
BBITIOJTHEHBl B COOTBETCTBHU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAIN3UPOBATh IOJIyUEHHBbIE pE3YyJIbTAaThl, MPOSBISET CAMOCTOSTEIBHOCTh IPHU BBINOIHEHUU
3aJlaHuH.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHe, €CIU
TEOPETUYECKOE COJIep’KaHUe Kypca OCBOEHO MOJHOCThI0. IIpu yCTHBIX cobecenoBaHUsIX CTYIEHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3a/ladyaMH, BOMPOCAMHM W JPYTMMH BUIAMH 3aJaHUM, TpeOyIOIIUX MPUMEHEHUs 3HaHUHN; BCe
MpeayCMOTPEHHBbIE paboueld y4eOHOW MporpaMMON 3aJaHUsl BBIIOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CHOCOOEH aHAIM3UPOBATh MONTYUYEHHBIE PE3YIbTATHI;
MPOSIBIISIET CAMOCTOATEILHOCTD IIPH BBIITOJHEHUH 3a/1aHUN

Pe3yabTaT 00yuyenus cunraercss HeC()OPMUPOBAHHBIM, €CJIM CTYJICHT IPU BBITOJIHEHUU
3a/laHuil HEe JIEMOHCTPHUPYET 3HAHUN y4eOHOro marepuala, JI0IMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBITIONHSACT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOAWMBIX YMEHH,
KauyeCTBO BBINOJHEHHBIX 33JJaHU HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJIHEHUS OLIEHEHO YHUCIIOM OaJlIOB HUXKE TpeX MO OLEHOYHOM CHCTEeME, 4TO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. Meroauyeckue yKa3aHus 1JIsl 3aHATHI JIEKIIHOHHOI0 THIIA

JIeKIMOHHBIN KypC TPEANnoaraeT CHCTeMaTU3UPOBAHHOE U3JI0)KEHHE OCHOBHBIX BOITPOCOB
TEMaTHUYECKOTo IJIaHa. B Xo/1e JTeKIIMOHHBIX 3aHATHI PACKPBIBAIOTCS 0a30BBIE BOMPOCHI B paMKax
KOKI0M TeMbl AUCIUIUIMHBI (Tabnuma 4). O003HAYarOTCs KIIOYEBBIC ACTEKTHI TEM, a TaKXKe
JENaloTCs akKIeHThl Ha Hawnboyiee CIIOKHBIE M BaKHbIE TOJIOKEHUS HM3y4yaeMOro Marepuana.
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Marepuansl JIGKUMHA SIBISIOTCS OMNOPHOW OCHOBOM ISl TMOATOTOBKM OOYYalOMIMXCS K
NPAaKTUYECKUM 3aHATHSM / J1a00OpaTOpPHBIM pabOTaM M BBINOJIHEHUS 3aJaHUi CaMOCTOSTENbHOU
paboThl, a TaKKE€ K MEpONPUATUSAM TEKYIIErOo KOHTPOJS YCIHEBAEMOCTH U IIPOMEXKYTOUHOU
aTTeCTalluy 110 JUCLIUILIMHE.

B xone neKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIEKTHPOBAaHUE Y4eOHOTO
MaTepuaia.

10.3. MeToanuyeckue YKa3aHUS MO0 OCBOCHUIO JIUCHMIUIMHBI HAa Ja00OpaTOPHbIX
padorax

JIaGopatopHbie pPabOTBI MO3BOJSIOT TNPHOOPECTH CTYACHTAM YMEHHS padoTaTh C
XMMHUYECKHMH peareHTaMu, Nocy10i u npubopaMu, OCYIIECTBIATh XUMUYECKHH SKCIIEPUMEHT U
IPOBOJIUTH NEPBUYHbIC HAy4HBIC HcCiienoBaHus. B naboparopHbie pabOThl BBEJCHBI AJIEMEHTHI,
HOBBIIIAIONINE MHTEpPEC CTYIACHTOB K HMM W MX IIO3HABaTelIbHYIO aKTUBHOCTb. Hampumep, B
pabore "OmpeneneHue MOJSPHOM Macchl 3KBHBAJEHTa MeTajlia" ONpenenseTcs HE TOJbKO
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 J1AOOPATOPHBIX 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) CaMOCTOATEJIbHO 110100paTh PeaKTUBBI AJIs IPOBEICHHS TOM WM UHON peakiui;

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 J1abopaTopHOi paboTe CTYACHT JOKEH HAa4aTh ¢ O3HAKOMIICHHS C
IUTAHOM 3aHATHS, KOTOPBII OTpakaeT coiepiKaHue MpeI0KEHHON TEMBI.

[Tocne BBIMONHEHUS KaXIOW J1abopaTopHO pabOTHI CTYAEHT O(QOPMIISET OTYET, B
KOTOPOM YKa3bIBAIOTCA LI€JM PabOThI, XOA pabOThl, JAE€TCS PUCYHOK M ONMCAHHUE YCTAHOBKH,
TaOJIMIIa YMCIICHHBIX Pe3yJbTaTOB, BHIYACICHUS M BHIBOIBL.

[Tpu ouleHuBaHMM 1a00PATOPHBIX pabOT YyUUTHIBAETCS CIIEAYIOLIEe:

- Ka4eCTBO BBINOJHEHUS] AKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pabOThl |
CTETIeHb COOTBETCTBHSI PE3yIHTATOB PAaOOTHI 3alaHHBIM TPEOOBAHHSIM;

- Ka4ecTBO 0(OpMIIEHHsI OTUeTa Mo padoTe;

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

10.4. MeToauyeckne YyKa3aHUsI MO OCBOCHUI0 JHCHMIUIMHBI HAa 3aHATHAX
CeMHHAPCKOro THIA

[IpakTudeckuie 3aHATUS HATIPABIEHBI HA (OPMUPOBAHUE HABBIKOB PEIICHHS MPAKTHUECKUX
3a7a4, MPUMEHSS TOJYYEHHbIE TEOPETHYECKHUE 3HAHMS, a TAKKE HABBIKOB CaMOCTOSTEIIBHOU
paboThI OJT PYKOBOJICTBOM MpEIo1aBaTessl.

Ha mpakTuyecknx 3aHATHAX NTPOBOAMUTCS PEIICHHE PACUETHBIX 3a7a4 U YNPAKHEHUN B
mporecce MpopadOTKH HanboJee CIOKHBIX TEOPETHYECKHX BOMPOCOB. DTO MPOBOJAATCSA B TPEX
dbopmax:

1. yCTHBIH ONPOC CTYACHTOB MO KOHKPETHOM TEMATUKE MPAKTUUYECKOTO 3aHATHS;

2. perieHue U 0OOBSICHEHHE TUIIOBBIX 3a71a4 110 JAaHHOU TeME;

3. camocTosTeNbHas paboTa CTYACHTOB C MCIOJIb30BAaHUEM YUEOHBIX MOCOOUM, JEKINH H
KOHCYJIbTAIIMH MPENOaBaTeNs IPU BBIITOJTHEHUH UMU KOHTPOJIBHBIX 3a/IaHHIA.

10.5. MeToanueckne yKa3aHusi N0 CAMOCTOSATEIbHOI padoTe o0y4aromuxcs
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CamocrosarenbHass pabora oOecrieyMBaeT IMOATOTOBKY OOYy4alomerocss K ayAuTOPHBIM
3aHATUSAM M MEPOINPHUATUAM TEKYLIEro KOHTPOJS M MPOMEKYTOUHOW aTTeCTalu MO U3ydaeMOH
JUCHUTUTMHE. Pe3ynbTaThl 3TOM HOATOTOBKM MPOSBISIIOTCS B aKTUBHOCTH OOYyYarollerocs Ha
3aHATUSX M B KAaueCTBE BBINOJIHEHHBIX IMPAKTUYECKMX 3aaHUN M Jpyrux (opM TeKyIIero
KOHTPOJISL.

IIpy BBINONHEHUU 3aJaHUM A1 CAMOCTOSITEIBHOM PabOThl pEeKOMEHAyeTcs 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 KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUAX ISl CAMOCTOSATEIBHOM paboThI
(ykazano B T1abn. 11). B ayauropmsx wumeercs JocTynm 4epe3  HH(DOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «/HTepHeT» K 3JIeKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON
cpene yausepcutera (QUOC) u anekTporHoi oubamorednoi cucreme (3bC), 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 OOydeHHs caMOCTOsITeNIbHAs paboTa sBIAETCS
OCHOBHBIM BHJIOM Y4€OHOM /1€ATEIbHOCTH.

10.6. MeToanueckne yKa3aHus 1JIsl BbINOJHEHUsS] KOHTPOJIbHBIX padoT

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

TepMoIMHaMHKe: BapuanT 1 - 28 (mo BeIOOpY IperojgaBaTelisi) M3 METOIUYECKHUX YKa3aHWil:
I''H.bopucosa, A.B. bopucos, l0.B. barranosa, B.K. OcmanoB OcCHOBHBIE 3aKOHOMEPHOCTH
nporekanus xumuueckux peakuuid. H.Hosropon, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

B koutponpHyto pabotry Ne 2 (pazzmen 3) BXOJST BONPOCHI IO CIEAYIOIIUM TeMaM:
CKOpPOCTh XMMHUYECKUX pEeaKiuii, XUMU4ecKoe paBHOBecue: Bapuant 1 — 28, 1-27 (mo BeIOOpY
npenogaBarens) U3 Metonudeckux ykaszanwii: I.H. bopucoBa, A.B. bopucos, FO.B. barranona,
B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKaHUs XuUMHuYeckux peakumil. H.Hosropog,
HI'TY um. P.E. Anekceesa. 2015. —49 c.

B xontponbHyto paboty Ne 3 (pa3zen 4) BXOAAT BOIPOCHI MO CIEAYIOLUIMM TeMaM:
CHocoObl BBIPAXKEHHS] KOHIIEHTpAIMM PpAacTBOPOB; pPEaKIMM HMOHHOTO oOMeHa, rujapoius, pH
pactBopoB u IIP: Bapuant 1-30 (o BbIOOpY IpenojaBaTesisi) U3 METOAMYECKUX yKasaHHUil: A.B.
bopucos, A.JI. CamconoBa, I''H. bopucoBa KoHTponpHble 3agaHusi MO TeME€ pPACTBOPHI.
H.Hosropoxa, HI'TY um. P.E. Anekceena. 2017. 14 c.

B konTponbpHyto paboty Ne 4 (pazzmen 5) BXOAAT BOMNPOCHI MO T€MaM: OKHUCIUTENbHO-
BOCCTAHOBUTENIBHBIE PEAKLINU, DJIEKTPOAHBIE TIOTEHIIMAIIBI, ypaBHEHHE HepHceTa, ranpBaHn4ecKue
AJIEMEHTHI, AJIEKTpOiM3: BapuaHThl 1-30 (mo BBIOOPY mpemnoaaBatrens) H3 METOIUYECKUX
ykazanui: T.B. CazonteeBa, A.Jl. CamconoBa Xumus. KoHTpoJIbHBIE BONIPOCHI IO OKUCIIUTEIBHO-
BOCCTAHOBUTENIbHBIM CHCTEMaM W KOPPO3UHM METAJUIOB JUIsl CTYAEHTOB HEXMMHMYECKUX
crnenunansHocTed. H. Hosropoa. HI'TY um. P.E. Anekceesa. 2007.17 c.

B xonTponpHyto paboty Ne 5 (1 u 2 npoBepouHble pabOTHI 110 pa3aeny 6) BXOASIT BOIPOCHI
no crpoenue aroma u Ilepmommueckomy 3akoHy um. .M. MengeneeBa: 3amanume 1- 25 (mo
BBIOOpY IpernojaBarens) U3 Meronuueckux ykasanuid: JILA. CmupHoBa, JXX.B. Manynesuu, I'.A.
[TanuueBa, ['.®. Bomomun, JL.H. Yetsipbok, C.B. Kpacnomybckas. Crpoenue aroma. H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.
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B xonTponpHy0 padoty Ne 6 (pazaen 7) BXOAAT BOMPOCHI MO0 XMMHUYECKOM CBSI3H: 3a1adya
1-29 (mo BeIOOpY mpenoaaBatenst) u3 Mmeroandeckux ykasanuid: O.H. KoBanesa, T.B. Ca3onTheBa,
A.J1. CamconoBa Crpoenue aroma. Xumuueckas cBsi3b. H.Hosropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

11. OHEHOYHBLIE CPEACTBA JJIsI KOHTPOJIAA OCBOEHUA JUCHUIIJIMHBI

TunoBbie KOHTPOJIbHBbIE 33/IaHUS WJIH HHbIE MAaTepPUaJbl, He00X0AUMbIe JJIsl OLlEHKH
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/l€e TEKYILIEro KOHTPOJISAA yCIIeBA€MOCTH

Bonpocel, nHAMBUAYaIbHBIE 3aaHUSI U 33]1a4M [IPEICTABICHBl B METOJUYECKUX YKa3aHUIX
K IPAKTUYECKUM U JTabopaTopHbIM 3aHaTusM [3.1 — 3.13], mpeacraBneHHbIX B 1. 6.3.

Ilpumepovt munogvix 3a0anuii:

11.1.1. TunoBbIe 3aJaHUA K NPAKTHYECKUM (CEMUHAPCKUM) 3aHATHAM
3ansaTne Ne 6 (1,5 gyaca)
OKHCIUTEILHO-BOCCTAHOBHUTEIbHBbIE peakiuu. Pemenne 3agau

1. CamocrosTenbHOe peuieHue 3anad (0 HHAUBUAYAIbHOMY BapUaHTy) Ha TeMy
«OKUCIINTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMM» (IO BBIOOPY IMpenojaBaTeNsl U3 METOIUYECKUX
yKa3aHUi K JabopaTopHbIM M mpakTudeckuMm 3aHsaTusM: CamconHoBa A.Jl., TIankun A.JL,
CasontbeeBa T.B. «OkucnurenbHo-BoccTaHoBUTENbHbIE peakuun» H. Hosropog, HI'TY um. P.E.
Anekceesa. 2012. 36 ¢.)

THUITOBBIE 3AJIAY:

1 . OHpe,I[CJ'II/ITe BO3MOXHOCTH CaMOIIpOU3BOJIbHOI'O IIPOTCKAHUA pe€aKuuu IIpu

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

2. OrmpenenuTe BO3MOXHOCTb  CaMONPOM3BOJIBHOIO NPOTEKAaHUS PEAKIUH  TpHU

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

3 . Onpez[eJmTe BO3MOXHOCTH CaMOHpOI/ISBOHBHOFO 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. BpruncianTe KOHCTaHTY paBHOBECHS PEaKIUU
2KMnO, + 10FeSO,4 + 8H,S0,4 = 2MnSO, + 5F92(SO4)3 + K»,SO,4 + 8H,0
6. Onpenenurte HanpaBiIeHUE PEAKIIMU IPU CTAaHAAPTHBIX YCIOBUAX
2KMnO; + 5H,S + 3H,S04 = 2MnSO, + 2S + K,S0, + 8H,0

7. MeTooM HMOHHO-3JIEKTPOHHBIX ypaBHEHUH mondepute K03()(UIMEHTH B CIEIYIOUINX
OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBbHBIX peaKupmx. YKa}KI/ITe OKHCIIUTCIIb U BOCCTAHOBUTCIIb. Ka1<0171
H3 DJIEMEHTOB OKHCIISIETCA, KaKOﬁ BOCCTaHaBJ'II/IBaeTCSI?

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

30



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 + Hy0 —K[AI(OH)4] + 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. MeTooM 3JIEKTPOHHO-HOHHBIX YPAaBHEHUH COCTABbTE IOJHBIC YPABHEHHS PCAKIIHIA,
YUYUTBIBAA, UTO UJIM OKUCIIUTECIIb, NJIX BOCCTAHOBUTCIIb SABJIAIOTCS TAKKE U CpeHOﬁ. O6OCHyI>’ITe Ha
OCHOBAaHHMMU CTAHAAPTHBIX OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX IMOTCHIOHUAJIOB BO3MOXHOCTDH
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/xon/— 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 WOH SBJIACTCSA OKHCIUTENEM, Kakoil — BoccTaHoBuTeleM. 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. TunoBble 3aJaHU 1JIs JJA0OPATOPHBIX PadoT
JlabGoparopHoe 3ansitue Ne 1 (4 yaca)
OmnpenesieHne IKBUBAJIEHTHOH MaCChl MeTaJLJ1a

THUITOBBIE KOHTPOJIBHBIE BOITPOCHI:
. Henp paboTsl
. I[Topsi1oK BBITTOTHEHHSI PAOOTHI
. OOpaboTKa IKCIIEPUMEHTATBHBIX JAHHBIX

1
2
3
4. Ananus pe3yJbTaToB
5. Cxema yCTaHOBKH

6. HaiiTi sxBUBaneHTHYIO Maccy cepbl B coeuaeHux H,S; SO3; FeSO,; CuSO:s.

7. OT yero 3aBHCHUT HKBHUBAJICHT XMMUYECKOTO JIEMEHTA: 1) OT BaJICHTHOCTH; 2) BCEra

SIBJISIETCSI IOCTOSIHHOM BEJIMYMHOM.

8. Uemy paBen o6bem | Monb meansHoOro rasa npu 25 °C u ganernn 1 at™, Macca ero
SKBHBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJ€HTHOCTh M aTOMHAas Macca MeTaijia, Kakod 3T
MeTa?

9. OnpenenuTh 3KBUBAJICHTHYIO Maccy MeTtamia, eciau 0,4 r ero BBITECHWIN U3 BOJbI 624
miH; npu 470 C 1 743 Mm pT. cT.?

10. 0,36 r meTana obpasytot 0,68 r okcuga. OnpeaenuTs IKBUBAJICHT METaIa.

11. Mblbsik oOpa3yer Ba OKCHJIA, U3 KOTOPBIX OAMH COAEPXKHUT 65,2 % (Macc.) MbIIIbsKa,
a apyroit — 75,7% (macc.) mbimbsaka. OnpenenuTh YKBUBAJICHTHBIE MAacChl MBIIIbsKa B 000MX
cinyyasx. HanmucaTts opMysbl COOTBETCTBYIONIUX OKCHIOB.

12. ChopmynupoBaTh 3aKOH IKBUBAJICHTOB, JJaTh €r0 MaTEMaTUYECKOE BEIPAKECHHE.

13. Kak omnpenenutb 5KBHBAJIEHT OKCHJA, €CIM HM3BECTEH DSKBHMBAJICHT 3JIEMEHTA,

COEJIMHMBIIETOCS C KUCTOPOAOM?

14. Jlatb onpeneneHus 5KBUBAJIICHTA 3JIEMEHTA, SKBUBAJICHTHONW MacChI.

15. HaiiT sxBUBasIeHTHYI0 Maccy Mapranna B coenquHeHuax: Mn(OH)a; KoMnOg; MnSOg.

16. Cxonbko sxBuBasieHToB coaepxutcs B 200 r CaCOgz; B 400 r NaOH?
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11.1.3. TunoBble BONPOCHI (3aaHKsl) AJIsl YCTHOIO (IUCHbMEHHOI0) Onmpoca
JIEKIIUS Ne 4. OcHOBHBIE 3aKOHOMEPHOCTH XMMHU4eCKO KnHeTukn. CKopocTH
XUMHYECKHX peakuuid. 3akoH AelcTBYIOIIUX Macc. CTaAMHHOCTL U NPSIA0K XUMHUYeCKOM
peakuun. Binsinue TeMnepaTypsbl Ha CKOPOCTh PeaKIuid.
TUIIOBBIE BOIIPOCHI JJIsd TI'PYHIIOBOI'O OBCYXIEHUSA HA
JIEKIHUOHHBIX 3AHATUSX:
1. YTo Ha3bIBaeTCA CKOPOCTh XUMUYECKOW peakuuu? B kakux equHHUIIaX OHA U3MepsieTcs?
2. Kak 3aBHCHT CKOPOCTh XMMHYECKOM PEaKIIMU OT KOHIICHTPAIIMK PEarupyromnuX BEIIEeCTB
JUISL CTIOKHBIX PEeAKIIUA?
3. Hanumure KUHETHYECKOE YpaBHEHME JUJIsi TOMOTeHHOW peakuuu. OT 4ero 3aBUCUT
KOHCTaHTa CKOPOCTH XUMUYECKOU peakinu?
4. YUto Ha3pIBalOT mopsakoM peakuuu? Kak sKCEepUMEHTaNbHO OINPENCNSIIOT MOPSJIOK
peaKkiuy 1Mo JaHHOMY BEIlEeCTBY?
5. Or kakux (HaKTOpOB 3aBHUCHUT CKOPOCTb XHMHUYECKOW pEaKIMd B TETEPOrCHHBIX
cucremax?
6. Kak 3aBucut ckopoctb peakiuu ot temnepatypsi? [Ipasuio Bant-I'ododa.

11.1.4. TunoBblie TECTOBLIE 3aaHU
Tema «OCHOBHBIE MOJIOKEHUS], IJIEMEHTbl XUMHYECKONH TEPMOAUHAMUKHY U TeNJIOBbIE

3¢ deKThl XMMHUYECKUX PeaKkmuiin»
1. TemnnoBoil 3¢ ekt peakuu XapakTepu3yeTcs H3MEHEHHEM
1) sHTpOIIHY;
2) SHTAJBLIUN;
3) NOBBILIEHUEM TEMIIEPATYPHI;
4) BHyTpEHHEHN YHEPIUH.
2. Peakuus mporekaeT caMONPOU3BOIBHO B MPSIMOM HAIIPABICHUH, €CITH
1) AH<O0;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpONus SIBIISETCS XapaKTePUCTUKON
1) TEMIOTHI CUCTEMBI;
2) OecnopsiiKka CUCTEMbI;
3) noTeHIMaNbHON YHEPTUU CUCTEMBIL;
4) nBUKEHUS MOJIEKYJI.
4. TenoBo# 3pQeKT peakuuu 3aBUCUTE OT
1) TeMnepaTypsl OKpy>Karomien cpeabl;
2) naBieHUs B CHCTEME;
3) Ha4YaJbHOI0 M KOHEYHOI'0 COCTOSIHMS CHCTEMBI;
4) myTH IPOTEKAHUS PEaKIIH.
5. B xoze peakuuy pOUCXOANT BBIJIEIIEHUE Ta3a — CHCTEMa PACIINPSETCS, IPHA ITOM ee
1) suTpomnus ymenbinaercs (AS<0);
2) suTanbnus yBenuunBaetcs (AH>0);
3) suTponus Bo3pacraet (AS>0);
4) BHyTpeHHss1 dHeprus ymenbiiaercs (AU<O0).
6. s xakoit 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 IIPU TeMueparype Huxke paBHoBecHOM ( T<T)), B
ClIy4ae eciu
1) AH<0, AS<O0;
2) AH<0, AS>0;
3) AH>0, AS<0;
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 cucreme HeT paBHOBECHS], peaKIsl HE BO3MOXKHA MU JIF00OH TeMIiepaType B ciiydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<0.
10. Peakmus npoTekaeT caMOIIpOM3BOJIBHO MU J1I000M Temreparype B ciiyyae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakuust siBisieTCst 9K30TEPMUUYECKOM, €CIIN
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peakmust mpoTeKaeT ¢ MOIJIOLIEHUEM TeIIa, €ClIu
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>0.
13. Cucrema HaXOIUTCS B PABHOBECHH, €CITH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTponus cucTEeMBbI MOBBIIIACTCS IPU
1) KoHAeHCcauu napa;
2) KHUNIEHVH KUJTKOCTH;
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3) KpUCTAJUIM3ALUH KUKOCTH;
4) OCaKICHUH.
15. DHTpONUs cucTEMBI YMEHbBILIAETCS NPU
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 TeIIa 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) AH xp = - 240,18 k/Ik;
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 JBa 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) AG’xp = 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/1x/momb;
3) 3700 x/Ix/mMomb;
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 mo.
27. Onpenenure usmeHenue sHepruu ['n66ca peakuuu CHyqpy + Iy = CHsly + Hly mpu
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO JTM TpOTEKaHUE peakiuu (CT.y.)
l)AGoxp= 39,49k /1%, HEBO3MOKHO;
2) AGoxp =-39,49 k]I:x, BO3MOKHO;
3) AGOXp = - 43, 8 xJI>k/M0JIb, BO3MOXKHO;
4) AGOXp = 45,5 xJI)x, HEBO3MOKHO
28. Omnpenenure u3MeHeHue 3Hepruu ['mOOca M HampaBlieHUE NPOTEKAHUS PEAKUUU 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 HalpaBJICHUU.
29. Peakmus npotekaer no ypaBHeHHIO SiOxq + 2 Cipagur) = Siw + 2 CO(y. Onpenenure
M3MEHEHHE SHTPOINH IIPH cT.y. OGBiCHATE XapakTep n3MeHeHus AS’Xp.
1) ASOXp = 360,82 Ix/K; yBeauuuBaercs, T.K. BbIAeJsIeTCs ra3;
2) AS’xp = 360,82 JIx/K-MOJIb yBEIMIHBACTCS, T.K. 00PasyeTcst KpeMHHIT;
3) ASOXp =-360,82 JI)/K ymenbIiaercs, T.K. 00pa3yroTcsi 6oJiee TPOCThIE MOJICKYJIBI,
4) ASOXp =0 /K He u3meHsercs, T.K. He U3MEHSETCs] KOJIMYECTBO BEIIECTBA B X0O/I€
PEaKIHH.
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11.1.5. TunoBsle 3a1aHNUsA 1JIs1 KOHTPOJbHON PadoThI

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

3AJJAHHUE 1

1. CocTaBuTh 31eKTpOHHYIO (hopMyiy aToMa ceneHa. Vicxoas u3 3JIeKTpOHHOHM (HopMyIbl,
OTIpeIeNIUTh MOJ0KEHUE CeJIeHa B IEPUOJUYECKON cucteme (epuo, rpymniy, HOArPyIILy).

2. PacmpenenuTh BaJICHTHBIE 3JIEKTPOHBI HEBO30YKIEHHOTO aToMa ceineHa no AO u
yKa3aTh JJI1 HUX 3HaYeHHs KBaHTOBBIX uuces. Kakum Oyzner pacnpezneneHue 3aeKTpoHoB mo AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHMI aroma cejeHa?

3. Kakue creneHn OKUCIEHUs MOXKET MPOSBIIATH CEJIEH B COETMHEHUSAX ?

4. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOHUTYypamuio Monekynsl HpSe. KakoB BaneHTHBIN
YToJI B 3TOU MOJIEKyJie?

5. Yka3aTb HamnpaBjiCHUE TUIOJBHBIX MOMEHTOB CBsi3eil B Monekyne H,Se. Byner mm
MOJIEKYJIa OIS PHOM?

6. Ha ocmoBanuum meroma MO ommcaTh SIEKTPOHHOE CTpoeHHe wacTuibl Hy'.
PaccuuTaTh nopsiiok cBsizu

3AJIAHHUE 2

1. CoctaBUTh SJEKTPOHHYIO (POpPMyITy aToMma yriiepoja B OCHOBHOM M BO30YKICHHOM
cocrosHusix. Jngs AO  HeBo3OyXIEHHOTO aToMa  OMNpENeNUTh  KBAaHTOBBIE  4MHCIIA,
XapaKTepU3yIOlUe BaJCHTHBIC OPOUTAIIH.

2. IIpuBectu cTpykTypHbie hopmynbl coequneHuil yruepoga: CHy, CO,. Kakyto crenenn
OKHUCJICHUS UMEET YIIEPOJl B ATUX COCTUHEHUSAX ?

3. Kaxoii Tun rubpuauzanun AO yriepona umeet mecto B coenunenuu CO,? Uemy paBeH
BaJICHTHBIHN YToJl CBS3U B JAHHOM MoJieKye?

4. Yka3aTh HamnpaBlieHUE JUIOJBHBIX MOMEHTOB cBsi3ell B Mosiekyie CO; u onpenenurs,
OyJeT 11 OHa NOJISIPHOM.

5. YCTaHOBUTBH POCTPAHCTBEHHYIO KOHPUTryparuto Monekyiasl CO.

6. Ha ocnoBanuu meroga MO omnucath 37€KTPOHHOE CTPOCHHUE MOJIEKYJISIPHOTO HOHA
O," PaccunraTh HOPSIOK CBS3M.

3AJIAHHUE 3

1. Hanucarp s3nekTpoHHYIO (hopMyiny aToMa Oepuiiis B OCHOBHOM M BO30YKIECHHOM
cocrosgHusx. Jns AO  HeBO3OYXIEHHOrO aromMa ONpEeNelIuTh  KBAaHTOBBIE  YHCHA,
XapaKTepU3YIOIINE BaJICHTHBIE OPOUTAIIH.

2. CKOmbKO KOBAJIEHTHBIX CBfA3eH, 0Opa3oBaHHBIX IO OOMEHHOMY M JIOHOPHO-
aKIENTOPHOMY MEXaHH3MaM, MOXKET UMETh aTOM OepHiutnsi?

3. Kaxkoii tun cBsi3u (MOHHBIN WM KOBaJeHTHBIN) B coenunernn BeCly? Kak uzmensiercs
JI0JIS KOBaJICHTHOM cBsi3u B psiny coeaunennii BeCl,—MgCl,— CaCly?

4. Kako#t tun rudpuamsanmu AO Gepuwiins umeer mMecto B Moiekyne BeCl,? Vkasats
HarpaBJeHUE AUMOJBLHBIX MOMEHTOB cBsi3el B Mosiekyse BeCl,. Byner nu ona mossipaoi?

5. Hanucath 31ekTpoHHYI0 (opmyny Uit noHa Oepwius. Kak M3MEHSIOTCS HOHHBIE
paauychl B psay MerauioB Be—Ba?

6. Ha ocnoBanuu metoga MO onucats 3J€KTPOHHOE CTPOCHHE YacTHIIbI Bey.

3AJIAHHUE 4
1. Hamucate »mekTpoHHYIO ¢GopMyily aToma Oopa B OCHOBHOM U BO30YKIEHHOM
cocTtosiHUSX. J[1s1 HEBO30yKIEHHOTO aToMa ONPENEIUTh KBAHTOBBIE YHCIIA, XapaKTEPHU3YIOIINE
BaJICHTHBIE OPOUTAIIH.
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2. Ilo snexTpoHHOI popmyse OOBSICHUTH MOJIOXKEHHE OOpa B MEPHOIMUECKONW CHUCTEME
(mepuon, rpymiy, HOATPYIITY).

3. Hammucatb ctpykrypHyto hopmyny crenyromux coequHennii 6opa: BCls, BoO3, H3BOs.
VYKa3aTh cTENIEHb OKUCIIEHHsI 00pa B 3THX COEANHEHMSIX.

4. Kako#t tun rubpugmsanuu AO 6opa umeer mecto B coenuHenusx BCls? Byaer nm
noysipHoi Mostekyiia BC13?

5. Onpenenuts TUN THOPUIM3ALNMK BAJIEHTHBIX OpOMTanel aToMa yriepoja B MOJIEKYIE
HCN.

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

3AJIAHHUE 5

1. Hammucatp 351eKTpoHHYIO (hOpMYITy aTomMa a30Ta, ONPEIeIUTh KBaHTOBbIC YHCIIA,
XapaKTepU3YIOIINe BaJICHTHbIE OpOUTAIIH.

2.Kakue cTeneHn OKUCIEHHsI MOXKET IIPOSBUTH 30T B coeAnHeHUsIX? [IpuBectu npumepsl
COOTBETCTBYIOIIUX COCAMHEHHH.

3. CKOJIBKO KOBQJIEHTHBIX CBS3€il 0 OOMEHHOMY U JIOHOPHO-AaKLIEITOPHOMY MEXaHU3MY
MOJKET UMETh aTOM a30Ta’?

4. Onpenenuts TpocTpancTBenHoe ctpoenne NHz m NH; . Bynyr mum mx gumonbHsle
MOMEHTHI PaBHBI HYIIO?

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

6. Ha ocnoBanumn meromga MO omucaTh 3JIE€KTPOHHOE cTpoeHue MoJiekynbl Np. Kakumu
MarHUTHBIMHU CBOMCTBaMHU 00J1aJJaeT 3Ta MOJIeKya?

3AJJIAHHUE 6

1. Hanucatrp snexTpoHHy0 ¢opmyny aroma kuciopona. [lo anekrponHoi ¢dopmyre
OTPENIETUTh MECTO €r0 B MEPUOJAUUYECKON cUCTeMe (Tpynmy, MOATPYIIY, MEpPUO]) U KBAHTOBBIE
Yrclia A7 BAJIGHTHBIX OpOHTaneil.

2. Kak u3MeHsieTcs TOJISIPHOCTh U JIOJSI KOBAJICHTHOW CBs3M B coeauHeHmsx Na,O —

3. Harmucats ctpykrypHyto dopmyny monekyn HoO u HyO,? VkazaTh cTeneHb OKuCIeHus
KHCIJIOPOJIa B JAHHBIX MOJIEKYJIaX.

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

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

6. Ha ocrHoBanuu mMeroga MO onuiuTe 351€KTpOHHOE CTpoeHne Mosekyibl Oz . Kakumu
MarHUTHBIMHM CBOMCTBaMU 00JIaJIa€T MOJIEKYJIa.

3AJAHMUE 7

1. HanucaTth 31eKTpoHHYI0 (hopMyny IJisi aTomMa MarHus M ero uoHa. [lo snekrpoHHOM
dopMyre ompeaenuTh MECTO €ro B MEPUONUYECKON cucTeMe (IpyIily, MOATPYIIY, IepruoI) |
KBAaHTOBBIE YHCIIA JUIsl BAJICHTHBIX OpOUTAaNei.

2. Kak u3MeHsieTcsi painyc aTOMOB U METaJUTM4ecKue cBoiicTea B psay Na—Mg—AI—Si?

3. Vkazare Tun rudpuansanun AO marnus B moniekyie MgCl,. Byner nu ee qumonsHbIi
MOMEHT PABEH HYIO?

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

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

6. Ha ocHOBaHMK MeToga MO ommcaTh 31eKTpoHHOE cTpoeHne nona He,'. Kakuvu
MarHUTHBIMH CBOMCTBaMU 00J1afaeT 3Ta yacTuua’?
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3ATIAHUE 8

1. Hamucatp a5ekTpoHHYIO0 (GOpMysIy aToMma aalOMHHHUS M ero uoHa. [lo snexTpoHHOM
dopmyne ompeaeauTh MECTO €ro B MEPUOJUYECKON cHcTeMe (TpyIily, MOATPYIILY, MEPHOI) U
KBAHTOBBIE YHUCJIA JJI BaJICHTHBIX OpOUTANIEH.

2. Kakotit tum cBsi3u B coequaenun A1C13? Ykazars tun rudbpuanzanuu AO aqroMUHHA B
JTAHHOM CO€JIMHEHUH.

3.Yka3aTh HalpaBJI€HHE TUIIOJbHBIX MOMEHTOB CBA3€H B MOJIEKYJIE XJIOPHUJA AIFOMHHMSL.
Onpenenutb, OyIeT JIM OHA MOJISIPHOM.

4. B KakOoM COEIMHEHHWH XJIOPHJE AJIOMHHHUS WU €ro (TOpuUie JA0Jii HOHHON CBS3H
0ob11e?

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, HoArpymiy, NEpUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTaIIEH.

2. TlpuBectu ctpykTypHbIe hopmyibl coenuHennii SiHg, SiO; , H,SiOs. Kakue crenenu
OKHUCJICHHUS UMEET KPEMHHIA B JTAaHHBIX MOJICKyJIax?

3. Vkazats tun rubpuansanuu AO B Mosekyie SiHj. Jlate cxemy nepekpoiBarus AO.

4. Bynet nu MoJeKya TUIpUia KpeMHUS TOISPHON?

5. OpuHakoBa M TPOCTpaHCTBeHHas cTpykrypa Mmoiekyin CHa, SiH4, GeHs? Otser
MOTHBHUPOBATh.

6. Ha ocnoBanuu metoga MO omnucaTh 3JIEKTPOHHOE CTpoeHHEe MoJieKyIbl C; .

3AJIAHHME 10

1. Hammcate anekTpoHHyI0 (Gopmyny aroma (ochopa B OCHOBHOM H BO3OYKICHHOM
cocrosHusxX. Ilo anekTpoHHON (opMyse ompenenuTs MECTO €ro B IEepUOJUYECKO cucreme
(rpynny, HoArpymiy, N€pUoa) U KBAaHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTalIeH.

2. Yka3aThb MaKCUMaJIbHYIO 1 MUHUMAaJIbHYIO CTENIEHH OKUCIIeHHs 1 (hochopa.

3. llpuBectu cTpykTypHBIe hopMmyibl coenunenuii: PC1s, H3PO,4, POC13. Kakue crenenun
okucneHus umeet ¢pochop B JaHHBIX MoJIeKynax?

4. B xaxom coequnenun PHjz, POC13 nmeer mecto rubpunuzanus AO docdopa? YkazaTh
TUI TUOPUIU3AIIH.

5. Bynyt nmm nonsipaeiMu Mosekyisl PCls, PH3?

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

3AJIAHHUE 11

1. Hanwmcarp 51neKkTpoHHYIO (opMydy aToMa cepbl B OCHOBHOM M BO30YXJIEHHOM
cocrosiHUsX. Kakne cTeneHn OKUCIIEHHSI MOKET MPOSIBIISATH Cepa B COSAMHEHUSX ?

2. lIpuBectu cTpykTypHbIe hopMynsl coequnennit HpS, SOy, SO3. Onpenenure KpaTHOCTD
CBSI3M B KQXKJIOM COCTMHEHUH.

3. Umeer nu mecto rubpuamzanus AO cepsl B coequHeHussx SOz u SO3? Ykazare Tun
TUOpHUIU3AINH.

4. Yka3aTb HampaBJeHHE IHUIOJBHBIX MOMEHTOB cBs3eil B Mmosekyine SOs. byaer mm
JTaHHasi MOJIEKYJIa TOJISIPHOM?

5. Yka3arh Kakue aToMbl SIBJSIOTCS JOHOpPaMHM, a KaKHe aKIENTOpaMH B CIIEAYIOIIMX
coequuenusx: [Hz0]", [BeC|4]2'. OtBer 000CHOBATS.

6. Ha ocHoBanuu Metona MO onucath 3j1ekTponHoe cTpoerne Np'.

40



3AIAHME 12

1. Hamucarp »JeKTpoHHYIO (GOpMylTy aromMa XJOopa B OCHOBHOM U BO30YKIECHHOM
cocrosiHUsX. 1o 37eKTpoHHOU (DopMyle OMpeAeNuTh €ro MECTO B MEPUOJUYECKON CUCTEME
(rpynmy, HOArpyMIy, IEPUOA) U KBAHTOBBIC YKCIIA JJIi BAJICHTHBIX OpOHUTAaJICH.

2. IlpuBecTy CTPYKTYpHBIC (OPMYJIBI M ONPEACIHTh CTeleHn okucieHus xiaopa 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,?

3ATIAHHME 13

1. Hamucarp 3nekTpoHHYI0 (opMydy aromMa Kanbliusg U ero voHa. [lo snekTpoHHON
dopMyJie ONpeneauTh €ro MECTO B MEPUOAUYECKON cucTeme (rpyniy, HOArpyIIy, NEepUoa) U
KBAaHTOBBIC YMCIIA JUISl BAJICHTHBIX OpOUTAaseil.

2. Kak n3MeHsieTcss TOJSIPHOCTD M JJOJST KOBAJIECHTHOH CBsi3U B coequHennssx CaS—CaO—
CaCl,; BeO—MgO—CaO?

3. Ha ocnoBanum mu3amenenus sHepruu cBsi3u Fe - O B monekynax Fe(OH); u Fe(OH);
c/enaiTe BbIBOJI, KAKOM U3 TMIPOKCUAOB B OOJIbIIEH CTENIEHH MTPOSBIsET OCHOBHbBIE CBOICTBA?

4. Bo3moxHO 1M B3aumojelcTBue Mexay monekyinamu NHiz u BF3 3a cuer noHOpHO-
aKIENTOPHBIX cBsi3eit? OTBET 00OCHYMTE.

5. OnpenenuTts TUI THOPUAN3AIMK BaJICHTHBIX opOuTasiel xiopa B Monekyinax 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 Cro.
2. Ilo snexkTpoHHOU (opMyse ONpeneIuTh MECTO XpoMa B MEPUOJUYECKON cucteme
(rpynny, noArpymmy, IepUoja) U KBAaHTOBBIE YKCIIA Il BAJIEHTHBIX opOUTaseil.
3. Kak u3MeHsieTcs MOJSPHOCTb M A0 KOBAJCHTHOM CBs3U B coeauHeHusix CrO—
CFzOg—CFO3?
4. OnpenenuTh THII THOPHAM3ALNE aTOMHBIX OpOHTanei xkenesa B moHax [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?

3AJAHHME 15

1. Hanmucatp 31eKTpoHHYI0 (OpMYITy JAJIsl MapraHiia i €ro HOHOB CO CTENEeHbIO OKHUCIICHUS
+2 u +3. Ilo 3nexTpoHHOM (hopMyIie ompeneanuTh MECTO MapraHila B IMEPUOJNYECKON cUcTeme
(rpymnity, mOArpyIIy, IEPHUO/T) U KBAHTOBBIE YUCIIA JIJIsl BAJICHTHBIX OpOuTasei.

2. Kak m3MEHSIOTCS IOl KOBAJCHTHOW CBS3M M KHCIIOTHO-OCHOBHBIE CBOWCTBA B PSAY
okcui0B Mapraniia MNnO—MnO,— MnO3?

3. Onpenenuth cTeneHb okucienus uoaa B coenuaenusx: HI, KI, HIO3;, Cly. Onpenenuts
TUIl XUMHAYECKOM CBSI3U B IaHHBIX COEIUHEHUSX.

4. Tlpuectu cTpykTypHyto ¢opmyny coenunenus HIOs TlonmspHoit wnm HemoaspHOI
ABJIAETCS 3Ta MOJIEKyna?

41



5. Vkaxurte, aTOMbl KaKHX 3JIEMEHTOB SIBISIOTCS JAOHOPaMH, a KakKUX aKIeNnTopaMu B
CIIEAYIOIIMX COCANHEHUSIX: [BF4]',[SiF6]2'. OTBET MOTHBHPOBATD.

6. Ha ocnoBanuu metona MO onwummre 31ekrpoHHoe crpoenre HCI. Ykaxure kpaTtHOCTb
CBSI3M.

3AJIAHHUE 16

1. Hammcath »37eKTpoHHYIO (opMyly TepMaHHs B OCHOBHOM M BO30YXIEHHOM
cocrosiHUsX. [1o anexTpoHHOM popmyre onpenenuTb MeCcTo repMaHus B MEPUOAMUYECKOM crcTeMe
(rpynny, HOArpymiLy, IEPUOA) U KBAHTOBBIE YKCIIA /1JIs1 BAJICHTHBIX OpOUTAIIEH.

2. OnpenenuTh XapakTep CBSI3W (MOHHBIA WM KOBAJICHTHBIN) B coenuueHusx GeHy, GeO,.
[TpuBecTH UX CTPYKTYPHBIE POPMYIIBL.

3. OmnpenenuTh NPOCTpAaHCTBEHHYIO 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 uameHsiercst 3Heprusi CBSI3U B psiiy TUAPUAOB p-3yieMeHTOB [V-A rpynmnbi?
6. Ha ocnoBanuu meroga MO crenaiite BoIBo 00 ycTounBoCTH yacTull Be; u Be™,.

3AJIAHHUE 17

1. [TpuBectu ctpykrypHbie popmynsl coequnenniit HCOOH, CH;COOH, HCOH. Yka3atb
CTENEHNW OKHWCJICHUsS Yrjepojia B JIaHHBIX COCJUHEHHUAX, KOJMYECTBO G-CBS3EH, 00pa3yembIx
Ka)KIbIM aTOMOM YTJIEpO/Ia.

2. Ykazatb tun rudpuanzauun AO yriepoja B JaHHBIX COETUHEHUSX.

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

4. Kak n moyemy uamensiercs sueprus cBsizu B pany CF4—CCl,— CBrs—CI,?

5. Bo3amokHO 11 B3aumoecteue Mexay moiekyinamu NHz u BF3 3a cuet qoHOpHO-
aKIENTOPHBIX CBsA3EH?

6. Ha ocHoBanuu merona MO o0BsICHUTD, KaKasi U3 4aCTUL MOXKET cyliecTBoBaTh Nep
v Ney™?

3ATIAHHME 18

1.HamucaTp 351eKTpOHHYIO (DOPMYITY MBIIIBSKA B OCHOBHOM U BO30Y>KJIEHHOM COCTOSHUSIX.
Kakue creneHu oKucieHus XapaKTepHBbI JUIs MbIIIbsKa?

2. 1o snextpoHHON (hOpMyse ONPEACIUTh MECTO MBIIIbSKA B MEPUOAMYECKOM CHUCTEME
(rpymity, MOArpyIIy, NEPUOJT) U KBAHTOBBIE YUCIA JUIsI BAaJIEHTHBIX OpOUTAJIEH.

3. OnpenenuTh IpocTpaHCTBEHHYIO CTPYKTYpy coenuHennit ASCls, AsyOs.

4. Yka3aTb HallpaBJICHHUE THUIOJIBHBIX MOMEHTOB cBsizeil B Moniekyine ASCls. Omnpenenutsb
OyZIeT U OHa NOJSPHON

5. Kak uzMensiercs sHeprus CBsi3u B psAY TUAPUAOB 3JIeMEHTOB V-A rpymnibl?

6. Ha ocHoBanuu merona MO onuiuTe 31€KTpOHHOE cTpoeHue Mosekysl BH3. Kakumu
MarHUTHBIMH CBOICTBaMU 00JIafiaeT 3Ta MoJieKyJia?

3AJIAHHUE19

1.Hamucatp 31eKTpoHHYI0 (opMyily aToma 3JeMeHTa ¢ MOopsiAKoBbIM HoMepoM 51. Kakue
CTETICHH OKUCJICHHSI XapaKTePHBI ISl JAHHOTO JIEMEHTa B €ro COSAMHEHUSX?

2. Tlo snextpoHHOU (OpMyse OMpEeAeTuTh MECTO ATOTO dBJEMEHTAa B IMEPUOJIMYECKON
cucteme (TpyImiry, MOATPYIIY, IEPUO]T) U KBAHTOBBIE YMCHIA JUIS BaJCHTHBIX OpOUTANICH.

3. OOBSICHUTD TTPOCTPAHCTBEHHYIO CTPYKTYpy Mosiekyn H,Se, SeOs. Ykaszare HampaBiieHre
JTUTIONBEHBIX MOMEHTOB cBsizel. Onpenenutsb, OyayT JId MOJIEKYJIbI TIOJSPHBIMHU.

4. Kak uaMeHsieTcst 3Heprust cBsi3u B psay okcuaoB SO,—SeO,—TeO,—Po0,?
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5. Kak u3MeHMTCS CKIIOHHOCTb K THOPHIU3AIMH B PSAY JIEMEHTOB IIecToi rpymisl : O-
S-Se-Te ?

6. Ha ocnoBanuu 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. Omnpenenuth Tubpuan3anuto AO kpemuus B coenuHennu SiF,. YkasaTh HarpaBiicHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byner mu MosiekyJsia B [eJIOM MOJIIPHON?

3. [IpuBecTH XUMHYECKHE U CTPYKTYpPHBIC (DOPMYIIBI OKCUIA U THIPOKCH]IA KPSMHHSI.

4. O0ObsACHHUTD, OYeMy dHeprus cBs3u Si— O Oounbiie sHeprus cBszu C—O, a sHeprus
cBs3u Si— H menpime C—H.

5. Kakue wu3 snementoB IV-A rpynmbl SBASIOTCA HEMETaIaMHU; METAJUIaMH; HUMEIOT
MOJTYTIPOBOTHUKOBBIC MOAM(PUKAIIIU?

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

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

3AJIAHME 21

1. Hamucatrp snexTpoHHYIO (GOpMyldy 3JeMEHTa ¢ MopsAAakoBeiIM Homepom 49. Ilo
3IEKTPOHHOU (opMyIie OMPENEIUTh €ro MECTO B MEPHOJUYECKON cucTeMe (Tpymiy, MOATPYIIY,
MIEPHUO/) ¥ KBAHTOBBIC YHCIIA JIUIT BAJICHTHBIX OpOHUTAJICH.

2. OOBsicauTh mpocTpaHcTBeHHOe crpoeHne Moiekyinbl NCl;. Vkasare HampaBienue
JIATIOJIbHBIX MOMEHTOB CBSI3€H.

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

4. B xakux W3 COCAMHCHHI MMeeT MecTo JoHopHO-akmenTopHas cBs3b: NH;Cl, HNOg,
NOCL

5. Ilouemy mipu nepexoze oT a3ota K ¢hocdopy npoyHocTh cBsA3M O— H cHuxkaercs, a
cBsa3u O—O yBenuuuBaercs?

6. Ha ocHoBanuu metoga MO onuiuTe 3J1€KTPOHHOE CTPOSHUE MOJIEKYIBI

3AJTIAHHUE 22

1. Hamucate »anektpoHHyto ¢opmyny ¢docdopa. Omnpenenuts KBaHTOBBIE YHCIA,
XapaKTepU3yIOIlue ero BaJIeHTHbIE opOUTanu. AToM a3oTa miu (Gochopa MOKET UMETh OolblIee
YHCIIO JOHOPHO-AKIETITOPHBIX CBS3EH?

2. OOBSICHUTH MPOCTPAHCTBEHHYIO CTPYKTYpy Mojekyiasl PHs. Ykasare HampasieHue
JUTIOBHBIX MOMEHTOB CBsi3eil. OnpenenuTh, OyAeT JIn MOJIEKYa MOJISPHOI?

3. BynyTt 11 aHaIOrMYHBIMH 110 CBOEMY ITPOCTPAHCTBEHHOMY CTpOeHHI0 MosieKynbl PCl3z 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 onmmmre 53JeKTpoHHOEe cTpoeHune BeH,. Kaxumu
MarHUTHBIMH CBOMCTBaMH 00JIaJaeT 3Ta MOJIeKya?

3AJAHMUE 23
1. Hamwmcare »57ekTpoHHYIO GOpPMYyIly KHUCIOpOJa U OCHOBHOM H BO30YXKICHHOM
COCTOSIHHSIX. MOJXKET JIM KHUCIIOpOJ, MMETh CBS3M, OOpa30BaHHBIE MO JOHOPHO-AKIEITOPHOMY
MeXaHu3my?
2. Tlpuectu cTpykTypHbIe hopmynsl coenuuenuit HoO, O3, HoO,. OnpenenuTs creneHn
OKHUCJIEHUS aTOMa KUCIOpOoa B 3TUX COCAMHEHUSX.
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3. Kakue u3 anementoB VIA rpymnmsl sBIAIOTCA HEMETAUIAMM; IOJIYNPOBOJHUKAMY;
MeTaJIamMu?

4. Ilouemy KHUCIOPOJ B OTJIMYME OT OCTAJIbHBIX 371eMEHTOB VIA rpynmnbel HE MOXKET
MPOSIBIISATH BHICIIUE CTETIEHU OKUCIICHUS?

5. Ompe/ieuTe BeTMYMHY BATCHTHOTO yIiia B HoHe BO3>?

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

3AJAHMUE 24

1. Hanmmcath »nekTpoHHYIO (opmyly »djeMeHTa ¢ TopsakoBeiM HomepoM 50. Ilo
AJIEKTPOHHON (OpMyIie OMPEACIUTh MECTO €ro B MEPUOAMUYECKON cucTeMe (TPYIITy, MOATPYIY,
NepUO) U KBAHTOBBIC YKCIIA JJIs BAJICHTHBIX OpOHUTaleil.

2. lIpusectu crpykrypHbIe opmyibl coequaennii CHy, CoHy, CoHp. Onipenenuts crenenu
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 nonsipHoit monekyna CH3C1? Ykazare HampaBiieHHE JAUIOIBHBIX MOMEHTOB
CBsI3€U B JAaHHOW MOJIEKYJIE.

5. imeeT mu MecTo JTOHOPHO-AaKIeNTOpHAs 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 »snexTpoHHyro ¢(opmyny 52 snementa. Ilo snextpoHHON (opmyne
OTIPENIeIUTh MECTO €ro B MEPHOAMUYECKON chucTeMe (TPYIy, MOATPYIIY, TIEPHOJ) U KBAHTOBBIC
qucia Ui BJIGHTHBIX OpOUTaIeH.

2.B kakom U3 COeIMHECHUI UMEET MECTO sp3 -TuOpuaN3alns BAICHTHBIX OpOUTaNIel aToMa
cepnl: SOs3; SO42'; 8032' ?

3. Kak u3aMeHsieTcst sHeprus cBsi3u B psiay ruapuaos sneMeHToB V1-A rpynnsl? byner nu
aHAJIOTUYHBIM UX IPOCTPAHCTBEHHOE CTpoeHue?

4. Tlpusectu crpykrypHyto hopmyny coenuuenus SOCI,. Ykazare creneHb OKHCICHUS
cephl B JAHHOM COECTUHEHUU.

5. Kakoe npoctpancTBenHoe crpoerne umeet Monekyna SOCI; ? Byner nu ona nmonsipHoi?

6. Ucnonb3ys meron MO omnucaTh 3JIEKTPOHHYIO KOH(DUIYpalui0 TeTeposiepHOM
monexysl NO.

3AIAHHE 26

1. Hanummre snekTpoHHy0 ¢Gopmyny snementa Ne 51. Ilo snexktpoHHO#H Qopmyie
OTpeeNIuTe MOJ0KEHUE IJIEMEHTA B IEPUOJNUECKON cUCTeME (IIepro, TPyMIa U NOArpyIa).

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

3. Kak usmensiercst sneprus cBsizu 3-H B psany runpunon anementoB V-A rpynnsl? byner
JIM AaHAJIOTUYHBIM MX IIPOCTPAHCTBEHHOE CTPOEHUE?

4. TlpuBectu ctpykrypuyio dopmyny coenunenus NOCI. Yka3aTh cTeneHb OKHCICHUS
a30Ta B JAaHHOM COE/IMHEHUHU.

5. Kakoe npoctpancTBeHHOe cTpoeHne nmeer Mosiekysna NOCI? byner nu ona nonsipHon?

6. Metogom MO onuiute cTtpoeHne MoJekyssspHoro nona O, . Onpenenure nopsaok
CBSI3M B IaHHOM YaCTHIIBI.

3AJJIAHHUE 27
1. Hanmcatp 31neKTpoHHYIO (OpMYJIy HMOJa B OCHOBHOM M BO30YXJIEHHOM COCTOSIHUSIX.
Kakwue cTerneHn OKUCIIeHUSI MOKET HMETh MO B CBOMX COSTUHEHHUSIX ?
2. [TpuBectu cTpykTypHbie hopmymsl coeaunenuii HIOs, Gely, Pls.
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3. VYka3zarh HampaBlieHHE [UIOJBHBIX MOMEHTOB cCBsize B Monekymax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

4. Kak wu3MeHsieTcsl 3JeKTpOOTpULATENbHOCTh TajoreHoB B psany F —AC? Kakue us
3JIEMEHTOB JIAHHOM MOTPYIIIIbI SIBISIOTCS TUIHYHBIMUA HEMETAJIaMu?

5. Kakoe npoctpanctBenHoe ctpoenne umeet mojiekyia Clls? Kakoi tun ruGpuausamyu
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 IEPUOJUYECKON cucteme (rpyIiy, MOArpYyIMIly, NEpHOA) U KBAaHTOBbIE
qucia Ui BJICHTHBIX OpOHUTANICH.

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

3.YkaxxuTe HampaBlICHUE MJUMOJIbHBIX MOMEHTOB CBA3€H B YKa3aHHBIX 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 npocTpaHcTBeHHY0 KoHpurypaiuioo SO,Cl,. Kakoit tun ruGpuausamn
UMeEET cepa B JaHHOM MoJeKyie?

6. Meronmom MO onumuTe CTpoeHrne MOJIEKYIbl HyS.

3AJAHUE 29

1. Hanincatp 3neKTpoHHYI0 (OPMYITy CypbMBbI B OCHOBHOM U BO30YKI€HHOM COCTOSTHHSIX.
Kakwue crerneHu OKHCICHUSI MOXKET MPOSIBIISITh 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 THAPOKCHIOB B PSy ITHX Ke
3JIEMEHTOB?

4. IpuBectu CTPYKTYpHYIO opmyny coequneHus SPH;. OnpenenuTsh NpoCTpaHCTBEHH YO
CTPYKTYpPY MOIIEKYNbl. YKa3aTh HaIpaBlIeHUE TUMOJIBHBIX MOMEHTOB cBsi3ell. OrnpenenanTs, Oyaer
JI1 MOJIEKYJIA TIOJISIPHOM.

5. Kak u3mensiercst sHeprus cssizu D-H ruapunos AsHz—SbH;—BiH3?

6. Ha ocHoBanuu metromga MO ompeaenuTe mOpsI0K CBS3U B MOJICKYJIE.

3AIAHUE 30

1. Hanncatp 3neKTpoHHYI0 (hOopMymy TeuTypa B OCHOBHOM M BO30YXICHHOM COCTOSHUSIX.
Kakwue crerneHu OKHCICHUS MOXKET MPOSIBISITh TEJUTYP B CBOMX COCTUHEHUSX?

2. [IpuBecTtu 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 mpocTpaHCTBeHHOE CTpoeHHe MMEIOT MoJiekyiasl HoTe u TeOs? Bo3moxna nu
TUOpUAM3AISI aTOMOB TEJUTypa B JaHHBIX MOJEKyIax ?

6. [locTpoiiTe sHEPreTHUECKYI0 quarpaMmy MOJIEKYJISIpHBIX opOuTanei 1t yactuil: Fy u
F',. Kakas gactuua sBisiercst 6ojiee CTaOMIbHOM , nouemy?
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12. IPUJIO)KEHHUE. TunoBble KOHTPOJbHbIC 3aJaHM WJIHM HHbIe MAaTepHAJbI,
HeoOXoaMMble VISl OUEHKH 3HAHWUW, yMeHMiH, HAaBBIKOB M (WJIH) ONbITA B Xoje
NPOMEKYTOYHOM aTTecCTALMH N0 JMCIUIIIHHE

OK3aMeH IMPOBOAUTCS B YCTHO-IMCbMEHHOW (hopMe IO BceMy MaTepualy H3y4yaeMoro
Kypca « XHUMHUU»

DOK3aMeHaIMOHHBIN OUJIET COAEPKUT 5 BOIIPOCOB U3 Pa3HbIX TEM Kypca.

IK3AMEHANIMOHHBIE BUJIETHI HEPBOI'O CEMECTPA

Kageopa NIBInX 3K3AMEHAIMOHHBIA BUJET N 1
HAucyuniuna XumMus
1. OcHOBHBIE NIOJIOKEHUS KBAHTOBO — MEXaHUYECKOW TEOPUU CTPOCHMSI aTOMa
2. Paccuuraiite TemnepaTtypy, Ip1 KOTOPOH BO3MOKHO BOCCTAHOBJIEHUE LIMHKA
Zn0O + C(rpadut) = CO + Zn.
VYKaKuTe HalpaBIeHUE CMELICHNS pAaBHOBECHSI IIPU BBEICHUM KaTaIM3aToOPa; IOBBILIEHUH
JIaBJICHMUSL.
3. CocTaBbTe CXEMy IEKTPOJIM3a BOJHOTO pacTBOpa OpoMHJia Maruus ¢ MHEPTHBIMU
JNEKTPOAAMH.
4. Boruucnute pH 0,2 M pactBopa cepoBOJOPOIHOM KUCIIOThI, yYUTHIBAsk TOJBKO IEPBYIO
CTYIIEHb AUCCOLUALNH.
5. Kak u3MeHsTCS TUIOJIbHBIE MOMEHTHI ciienyromux moiekyin: HyO, HoS, Hy Se m HpTe.

Kageopa NIBInX DK3AMEHAIIMOHHBI BUJIET Ne2
Hucyunauna xumms
1. DHeprus akTUBALMU , aKTUBUPOBAHHBIA KOMILIEKC . Y paBHEHHE AppeHHyCa.
2. Metoniom nonypeakiuii mogoepute kodhPpUIUEeHTHI, YKaXKUTE OKUCIUTENh U
BOCCTAHOBUTEb. BO3MOXHO JI CaMONIPOU3BOJIBHOE MTPOTEKAHUE PEAKIIUU B MIPSIMOM
HarnpapjeHuu ?

NaBr + H, SO4 ==Br, + SO, + Na ,SO4 + H, O
3. CocraBbTe 31€KTPOHHYIO (hopMyily aTOMOB 31eMeHTOB 1 VA rpynmbl. Ykaxure
BaJICHTHBIE 3JIEKTPOHBI U paclpeeuTe UX 10 aTOMHBIM opouTtaisam. Kakue crenenn okucnenus
XapaKTepHBI /U1 JaHHBIX 31eMeHTOB? Kak nu3MeHseTcss BOCCTaHOBUTENIbHAS CIOCOOHOCTh aTOMOB
B ATO moarpymre?
4. Onpenenure [1P ¢pTopuaa kambiys , eciv B OAHOM JUTpe Bojbl pacTBopsiercs 0,0157 r

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

Hucyunauna xumms

1. Monnas cBs3b. Ee ocobenHoCTH.

2. Jlns ranbBaHAYECKOro dyeMenta Pb / Pb*?//Cu *? / Cu 3amuImTe KATOMHBIA ¥ aHOMHBIH
MPOIIECCHI, YyPaBHEHHE TOKOOOpa3yroliei peakiuu , paccuutaiite 3/1C.

3. JIns peakumu CO(r) + Cly (1) = COCl; (1) onpenenute Temreparypy paBHOBECHS U
HaIpaBJICHUE CMEIIICHUS] PABHOBECHS TIPH YBEIIMUCHUH JIABJICHUS; TEMITEPaTyPHI.

4. Kakue u3 mepeuucieHHbIX coner moasepratorcs rumponusy: LICl, KNO, NayCOs.
CocTaBbTe YpaBHCHHS THAPOJIN3A.

5. KonudecTBo 3JIeKTPOHOB HA BAJIEHTHBIX OPOUTANSAX PaBHO 7, a CyMMapHbBIU CIiuH 2,5.
Omnpenenure rpynmy >3JE€MEHTa B IEpUOAMYECKOM cucteme. K Meramiam wiM HemeTamiam
OTHOCUTCSI IaHHBIN JIEMEHT ?

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N4
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HAucyuniuna XuMus
1. Bayrpennsst sueprusi, padota u Teruiota. [IepBoIii 3aK0H TEPMOIUHAMUKHU. JHTAJIBITH.
2. MetogoM monypeakiuid mondepute KOI((OUIHMEHTHI, YKWKUTE OKHUCIUTENb H
BOCCTaHOBUTEb.

K>Cr,07 + HCI ==ClI, +CrCl; + KClI + H, O

3. Beruuciute pH 0,01 M pacTtBopa ruapoKcua Kaius, CYUTas IUCCOLUAIIAIO TTOJTHOM.

4. Kak mnporekaer KOppO3Usi XPOMHUPOBAHHOTO CTAJIBHOIO H3ACIUS C HapylIeHUEM

MTOKPBITHS B KUCIIOHN Cpefie, 3alUIINTe KOPPO3HOHHBIE TIPOIIECCHI.

5. PaBHoBecue B romorenHoi cucreme. 4HCl + O, = 2H,; O + 2 Cl , ycranoBusiocs npu
creayrommx koumentpauusx [HCI] = 0,25; [0,]=0,3; [H.0] = 0,2; [Cl;] = 0,2 (moas/m ).
BeluricnmuTe KOHCTAaHTY pABHOBECHSI M YKaXXUTE HAIPABJICHUE CMEIICHUS PAaBHOBECHUS IPHU
YMEHBIIECHUH JaBJICHUS, BBEICHUH KaTaIM3aToPA.

Kagpeopa T1BIuX DK3AMEHAIIMOHHBINA BUJIET N5
HAucyuniuna XuMus

1. CrpoeHue MHOTIO3JEKTPOHHBIX aToMOB. [lopsook 3amojHEHHs SHEPreTHYEeCKHX

ypoBHeW u noxyposHen. [IpaBuno Kneukosckoro, 3anper Iaynu, npasumno ['yHna.

2. Yepes pacTtBOp cyibdaTa kaaMusa mpomyiieHo 25AdY snektpuuectBa. [Ipu sTom Ha

KaToJie BbIAEIUI0Ch 42,5 r MeTaiuia. PaccuuTaiiTe BEIXO/] IO TOKY.

CocTaBbTe CXeMy AEKTPOJIN3a C UHEPTHBIMU JIEKTPOIaMHU.

3. st peakmu CHy (1) + 2H, S (1) == CS; (k) + 4H; (1) omnpenenuts TemnoBoi ¢ dekr ,
IpelcKa3aTh HW3MEHEHHUE OHHTPONHUH, YyKa3aTh HaMpaBlIEHUE CMEIICHUS paBHOBECHUS TIpU
YBEIUYCHUH JIABJICHUS; TIOHIKEHUH TEMITEPATYPHI.

4. CmemmuBaro nomapuao pactsopsl: 1) NaOH + HNOg3; 2) K,CO3 +HCI; 3) CuSO,4 + KOH.
VYkaxuTe NpuuuHy NpoTeKaHus peakuuu. COCTaBbTE€ MOJICKYISIPHBIE U WHHO- MOJICKYIISIPHBIE
YpaBHEHHUS.

5. Kak u3menHuTcs cuia KUCioT B psagy : H,S — HpSe — HpTe ?

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET Ne6
Hucyunauna xumms

1. KoBanenTtHas cBsi3b. OOmMEe MOHATHS. MexaHu3Mbl 00pa30BaHusl KOBAJICHTHON CBSI3H.

2. Ha OCHOBAHHM CTPYKTYphI BaJeHTHBIX 371eKTpoHOB 30°4s '  ykaxurte BO3MOXKHBIC
cTeneHH okucieHus. Kakue 3HaueHHs HMEIOT  KBAHTOBBIE YHMCIIAa YKA3aHHBIX BaJICHTHBIX
JIEKTPOHOB?

3. Tlogbepute kKO>hOUIMEHTHI METOJAOM HWHHO- JJICKTPOHHBIX YpPaBHEHUU. YKaKUTE
OKHUCJIUTEIb U BOCCTAHOBHUTD.

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

4. Nnsa peakuuu 2Fe (1B ) + 3H, O = Fe; Oz (B ) + 3 Hy (T) ompenenuTh BO3MOXHOCTh
CaMOIIPOU3BOJILHOTO MPOTEKaHUs PU CTAaHAPTHBIX yciaoBUsX. 3anucarh Beipaxenus Kp u Ke.

5. Berauciute MOJSIPHYIO KOHIICHTPAIIMIO HACKIIIIEHHOTo pacTBopa Pbl, TIP = 1,1.10°.

Kageopa TIBInX DK3AMEHAIIMOHHBINA BUJIET N7
Hucyunauna xumus
1. Teopus rubpunuzanuu. HanpaBieHHOCTh M KPaTHOCTh XMMHYECKOH CBSI3U.
2. Paccumranite OJIC ranpBaHMYECKOTO DJIEMEHTA, COCTOSIIETO U3 JABYX
BOJIOPOJIHBIX JIEKTPOOB, IIOIPYKEHHBIX B pacTBOpHI ¢ pH 2 u 4.
3. dns peakuuu 2 CHy ) = Co H 4y + 2H; onpenenute Temneparypy, Ipu KOTOPOi
HAaYMHAETCS peakuus. 3anuiumre MareMarndeckoe BoipaxkeHue Kc um Kp. PaBHbl nu 3T
KOHCTaHTHI?
4. Ha ocHOBaHMM BaJCHTHBIX OJJIEKTPOHOB OINPENCINTE MECTO JJIEMEHTa B
MIEPUOIUYECKON CUCTEME 352 3p4_ VYKaXuTe BO3MOKHBIE CTEIIEHU YTOI'0 JJIEMEHTA.
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5. Beruncnure crenens quccounanuu 1 pH 0,5 M pactBopa yKCyCHOM KHUCIOTHI,
ecmn Kn=1,8.10°.

Kageopa TIBIuX SK3AMEHAIIMOHHBIN BUJET N8
Hucuyunauna Xumns

1. Cnabbie 2JEKTPOJIUTHI, CTETICHh M KOHCTaHTa auccoranuu. 3akoH OcBaibia.

2. CMmeluBao onapHo pacTBOPBL:

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

CocraBbTe MOJEKYISIPHBIE U MHHOHO- MOJIEKYJISIPHBIC YPABHEHUS! BOBMOXHBIX PEAKIIUA.

3. Onpenenurte TeMneparypy Ipu KOTOPO BOZMOXKHO Pa3JIOKEHUE COITU

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

3anumure mateMatudeckoe Boipaxkenue Ke u Kp nmsa nannoit peakuuu.

4. MetogoM monypeakiuid moxdepuTe KOIPQPUIMEHTHI, YKAKUTE OKUCIUTENIb U
BOCCTAaHOBUTEIIb

KMnQO4 + H,0O5 + H,SO4 = MNSO 4+ Ky,SO4 +0, +H5 O.
5. Kakue 3HaueHMs: UMEIOT KBAaHTOBBIE YHCIIA, XapaKTEPU3YIOLIUE BAJICHTHBIE JIEKTPOHBI B
aTOMax 3JIEMEHTOB ¢ OpAAKOBBIM Nel7 u 25.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET N9
Hucuyunauna xumus

1. PactBopbl. Crioc0oObI BbIpaXKEHMsI KOHLIEHTPAIMM pacTBOPOB. MI3MEHEHNE SHTANbINU U
SHTPOIUU CUCTEMBI IIPU PACTBOPEHHUU.

2. CocTaBUTb CX€My D3JIEKTPOJM3a BOJHOIO pacTBOpa HOAWJA Kajdusl U HHEPTHBIMHU
3JIEKTPOJaAMH.

3. B kakoMm psgy M3MEHEHHE SHEPrHMd MOHU3ALUUU NPOMCXOJUT B OOJIBIIECH CTENEHH H
novemy: Li- Be- B-C-N -O —F-Ne: Li-Na—K - Rb- Cs.

4. Nns peakuuu 2H,S (1) + 302(r) = 2H20 (k) + 2 SO, (T) ompenenuts BO3MOXHOCTb
CaMOIPOM3BOJILHOTO NMPOTEKaHUs peakuuu npu cT. y. He npousBons pacuera, npeackasarb 3HaK
Sxp. Ykaxute HampaBlIeHHWE CMEUICHHWS DPABHOBECHsSI B JAHHOH CHCTEME IPH YMEHBIICHHU
o0bema; yBenuueHuu KoHeHTpauuu SO;

5. Pacmonoxute BemiecTBa B MOPsAKEe YObIBAHUS HOHHOTO xapakTepa css3u: MgF; ,CsCl,

CO, BeCl;,NaF, HCI, FCI.
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Kageopa 1IBInX DK3AMEHAIIMOHHBI BHUJET N0
Hucyuniuna xumus

1. ducconmanus Boasl. MonHoe npousBeaeHue Boabl. Bogopoansiit mokaszarens(pH).

2. Ilouemy koBanenTHOCcTh He paBHa 1, a KoBaJieHTHOCTh Be, Takke uMeromniero Ha
BHEIIIHEM CJIO€ 2 JJIEKTPOHA, paBHAa ueThipeM? YeMy paBHa MaKCHUMallbHasi KOBaJECHTHOCTh
3JIEMEHTOB BTOPOTO nepuoja’?

3. Jlns rameBanmueckoro snementa Pb| Pb*? | Cu™ (0,1 M ) | Cu paccunrars JJIC,
3anucaTh KaTOIHBIN U aHOIHBIN MPOLIECC, YpaBHEHHE TOKOOOPa3yIoleil peakinu.

4. Ha ocHoBanuu 3akoHa ['ecca onpenenute nepexos rpadura B anmas, ecinu C (rpapur) +
O2(r) =CO2 (1) AHozgg = -393k/Ix/moub C (ammaz) + Oz (1) = COy(T) AHozgg = - 395 kJIx/ MoJIIb.

5. Paccuuraiite koHcTanty paBHoBecus ais peakuuu PCls(r) = PCls(r) + Cl; (1) ecnu k
MOMEHTY paBHOBecus mpopearupoBaiio 54% PCls(r), ucxomHas KOHICHTPAIMS KOTOPOTO
2 MOJIB/II.

Kageopa NIBInX DK3AMEHAIIMOHHBINA BUJIET NIl
Hucuyunauna xumus

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

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

3. Hnsa peakuuu C (rpadut) + CO;, (r) =2CO (r) ompenenute TemaoBor 3hdexT; kak
BIMSIET TOBBIIICHUE TEMIIEpAaTyphl W JaBJICHUS Ha CMEIICHHWE paBHOBECHs TIIpolecca; Ha
SHTPOIHUHU.

4. Vkaxure THN THOpPUAM3ALMM BaJIEHTHBIX OpOUTaJel UEHTpalbHOIO aToMa,
HPOCTPAHCTBEHHYI0 KOH(MUTYPAIlMI0 COCIAMHEHHH, HAaIpaBlIeHUE IUIOJIbHBIX MoMeHTOB BCls,

CSa.

5. CocraBbTe cxemy 3jekTponu3a BomHoro pactBopa MQCl, BemuumHYy KOHCTaHTBI
paBHOBeECHS.

Kageopa NIBIuX DK3AMEHAIIMOHHBINA BUJIET NI2.
HAucyuniuna XumMusi

1. Xumnyeckoe paBHoBecue. Koncrantel paBHoBecus. Cszb Kp u Ke.

2. MeTogoM HOHHO- 3JIEKTpOHHOro OanaHca mnoadepute KO3(PPUIMEHTHI, KaKuTe
OKHUCJIUTEh U BOCCTAHOBUTENb, ONIPEEINTE HApaBICHUE MPOTEKaHUsI ITpoliecca

I, + KOH = KIO3 + Kl + H;0.
3. B kakoM 13 coelMHEHUH CBsA3b O0JIbIIE BCETO MPUOJINKAETCS K MOHHOM
Ca3 N, Ca3 P,, Ca3 AS 5, Ca3 Sb 2.

4. AnroMuHUEeBasl MJIACTUHKA B KOHTAKTE C YKEJIE3HON HAaXOIUTCA B MOPCKOH Boje. C Kakoi
JENOJAPU3ALMEN IPOTEKAET KOPPO3Ms? 3allUIINTE YPABHEHUS PEAKIUIL.

5. CocraBbre 23I5eKTpoHHYIO (Qopmyny oamemeHta Ne 34. Ha ocHoBanuu ¢GopmyIibl
OTIpeieNIUTe MOJI0KEHUE IEMEHTa B IEPUOINYECKOl cucTeme (IIepuo/l, rpymnna, MoArpyInmna).

Kageopa 1IBInX D9K3AMEHAIIMOHHBINA BHUJIETNI3.
Hucuyunauna xumus

1. T'eTreporeHHOE paBHOBECHE B pacTBOpax 3JIEKTpoiHUTOB. [IponsBenenne pacTBOPUMOCTH.
VYcioBus 00pa3oBaHUs U paCTBOPEHUS OCA/IKOB.

2. IlpuBeaure CTpyKTypHBIE (POPMYIIBI COETMHEHUN yriiepoaa:

Cz Hy, CO,, HCOH, CH3 COOH |

3. st peakuuu CO (1) + Cly (r) = COC | (r) onpenenure TemrepaTrypy, Ipu KOTOpOH
CHUCTEMa HAaxOJUTCS B TEPMOAMHAMHUYECKOM pPABHOBECHUU. YBEIMYUTCS WIM YMEHBIIUTCS
KOHCTaHTa DPABHOBECHs IIPU YBEJIWYEHUM TEMIIEPATYpbl; KyJla CMECTUTCS DPABHOBECUE IIpU
MOBBILICHUH TEMIIEPATYPHI.
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4. MetogoM moaypeakiuid mondepute KOI((OUIMEHTHI, YKKUTE OKHUCIUTENb H
Boccranosureis Zn + KMnO 4 + H,SO, = ZnS0O,4 + MnSO 4 + Ko,SO4 +H,0.

5. OObsicCHUTE TTOYeMY SHEPIrHsi HOHU3AIMH TIEPBOTO IEKTPOHA KUCIOPOAa MEHBIIIE, YeM
y a30Ta, a 3HEPrusl MOHU3ALUHU BTOPOrO UIEKTPOHA KUCIOpojAa Oojbllle HSHEPrUU HMOHU3ALUU
BTOPOTO AJIEKTPOHA a30Ta.

Kageopa NIBInX DK3AMEHAIIMOHHBI BHUIJIET Nel4.
Hucyuniuna xumms

1. OxucnuTeNnbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeNneHH OKHUCICHHS, OKHCIUTEIH,
BOCCTAHOBUTENU .THUIBI OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. CocTaBieHue ypaBHEHHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

2. Jlna peakmuu ZnO (1) + SOz (r) = 2ZnSO; (T) ompeaenutre BO3MOXKHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUSL peakiuu Npu cT.y. 3anumute Boipakenus Kp u Kc; u xakom
HAIpaBJICHUU CMECTUTCS pPaBHOBECHE TMpollecca MpH YBEJIMYEHUH MAacChl OKCHUIA  LUHKA;
BBEJICHUHU KaTaJM3aTOPa; YMEHBIICHUN JaBICHUS?

3. Paccuurare pH pactBopa B 100 M1, kotoporo conepxutcs 0,4 r NaOH.

4. OnuIIUTE METOIOM MOJIEKYIISAPHBIX OpOuTaseii o6pasoBanue cssu Hy u Hy ™.

5. Kakast opOutanp umeet Oonbiue pa3mepsl u nouemy 1S C umn F?

Kageopa NBIuX 3K3AMEHAIIMOHHBINA BHUJIET NIS.
Hucuyunauna xumus

1. CamomnpousBosibHbIe Tporecchl . DHeprus ['m66ca M HampaBIE€HHOCTb XUMHUYECKUX
peakuuii. Pacuer »Heprum I['mb0Oca. BnusiHue Temmneparypbl Ha HalpaBlIEHUE XHMHUYECKUX
pEeaKIuu.

2. Paccunraiite DJIC KOHLIEHTPAIMOHHOIO TajlbBaHUYECKOIO AJIEMEHTA, COCTOSILEro U3
JBYX BOJOPOAHBIX 3JIEKTPOAOB, IOIPYKEHHBIX B pacTBopbl c pH 2 1 4 .

3. Onuummure AJIEKTPOHBI, COCTOSHUE KOTOPBIX XapaKTepU3yeTcsl  CIEeNYIOIIUMHU
KBAaHTOBBIMHU ynciiamu: N=31=0m=0;n=31=2m=1.

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

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

Kageopa TIBInX DK3AMEHAIIMOHHBINA BHUJIET Nel6.
Hucuyunauna xumus

1. l'anpBannueckuii snemenT Hanuas — SAxoou. 9JC raarpBaHHUECKOTO 2JIEMEHTA.

2. KobGanbT oOpayeT nBa MOHa Co™ u Co™ . Huxens obpasyer non Ni *2 Hom Ni*
HeycToiuuB. Kak 310 00bsICHUTE?

3. Beruncauts crenens gucconuanuu 1 pH 0,5 M pactBopa yKCYCHOM KHCIIOTBI, €CIH
Kn=1,8.10".

4 Jns peakuun C(rpapur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
caMONpou3BOJIbHOTO TpoTekanus Tmporecca npu 1000K. DHTaTbMUNWHBIN WM SHTPONMUNWHBIN
(bakTOpbl OMNpENENsAIOT HalpaBlieHHe MPOTeKaHWs Mpolecca B JAHHBIX YCIOBUAX? VYKaxuTe
HalpaBJICHUE CMEIICHHUsS pPaBHOBECUS pEaKUMU TIpU MOBBILEHUU JABJICHUS; YBEIMYEHUU
KOHLEHTPALMU BOJIBI.

5. B xakux MoJeKyna U HOHaX UMEET MECTO sp3 —ruOpHuan3anysl BaJIGHTHBIX oOpOuTanen
atoma yriepoaa COg, COz'g, CoHg ?

Kageopa 11BInX 3K3AMEHAI_II/IOHHI)II7I BUJET Nel7.
Jucyunauna XAMHUS
1. 'mpponus coneit.
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2. OnuHKOBaHHAs W OMEJHEHAsl JKENEe3HbIC TIACTHHBI HAXOJSATCS BO BIAKHOM BO3IYXE.
CocTaBbTe CXeMbl KOPPO3HOHHBIX 3JIEMEHTOB M 3alMIIUTE YpaBHEHUS MPOTEKAIOLIUX
MIPOIIECCOB.

3. Vkaxute TUNO TUOpUAM3AIMU BaJICHTHBIX OpOUTaNeld IEHTPaIbHOIO aroMa H
IIPOCTPAHCTBEHHYIO CTPYKTYpy coeaunenuid BeF, u CF 4

4. I, (r) +H,S (r) ==2HI (r) + S(t) ompeaenuth TemneparypHblii 3PGEKT peakiuu;
cocraButh BeipaxkeHue Kp u Ke .byner nu Kp pasno Kc?

5. IloueMy sHeprus HOHU3ALMK TIEPBBIX BAJECHTHBIX JIEKTPOHOB SIBJISIETCS CaMOM HU3KOM?

Kageopa T1BIuX DK3AMEHAIIMOHHBINA BUJETNIS.
HAucyuniuna XuMus

1. Tonstue 00 3JIEKTPOAHBIX MOTEHIMANaX. MeTauIn4ecKue 3JICKTPOIbl YpaBHCHHE
HepHncra.

2. JIns mepedyrcIeHHBIX MOJEKYT YKaKHTE THUI THOPHAM3AlMU BaJCHTHBIX OpOUTAJCH
TEHTIPANLHOTO 2TOMa, MPOCTPAHCTBCHHYIO CIPYKTYPY COC/IMHEHWS W HANPARICHHE JHMIONLHEX
MoMeHTOB cBs3u: BeF, u BeF*,.

3. Iogbepure kK03 HUIMEHTH MOHHO-MOJIEKYJISIPHBIM METOJIOM YKaXHTE OKHCIUTEIb U
Boccranosurens K, S + KMnO, + H,SO4 = S + MnSOy4, + K,SO,4 +H,0.

4. HNnsa peakuun  2PH3(r) + 4 O2(r) = P2 Os (1) + 3 H2O(r) onpenenute BO3MOXKHOCTh
CaMOIPOM3BOJILHOTO TIPOTEKAHUs TpoIlecca MPH CT. y.; KaKk U3MEHSIETCS SHTPOIUS Ipoliecca, ¢
YeM 3TO CBs3aHO. B KakoM HampaBJIeHUM CMEIAeTCs PaBHOBECHE NIpOIecCa IPH MOBHIIICHUH
JIABJICHUS, TPH YMEHBIIICHUU KOHIIEHTPAIIMH KACIOpoia?

5. Onpenenute pH, crenenp auccounanuu ¥ KoHueHtpanuto uoHo OH ~ B 0,1 M
pactBope HCN.

Kageopa NIBIuX 3K3AMEHAIIMOHHBINA BHUJIET Nel9.
Hucuyunauna xumus

1. I'a30BBIE 351€KTPO/BI, BOIOPOIHBIN U KUCIOPOAHBIN 371eKTpobl. IloTeHInanb! ra3oBbIx
ANEKTPOaOB. YpaBHeHUe HepHera.

2. Kak n3mMeHsercs cpoACTBO METAJLIOB K cepe:

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

OTBeT Ha OCHOBETEPMOJUHAMUYECKHX JTaHHBIX.

3. Vimeetcst psiz coenunennii 6epus: BeCl 2, {Be(OH)4}>, {Be(H2 0) ¥ Onpenennte tin
CBSI3M M €€ MEXaHWM3M; IMOpHIU3aIMI0 LIEHTPAIbHOTO MOHA M CTEMEeHb OKHMCIEHUs Oepuiuiis B
KaXIOM W3 TPHUBEICHHBIX BBINIE coeanHeHHs. KakoBa mpocTpaHCTBEHHass KOH(HUTypamus
yKa3aHHbBIX COEJMHEHUH.

4. Onpenenute TOMOTCHHOW WM TETEPOTEHHOM SIBIISICTCS MaHHAs PEAKIHS; 3alUIInTe
maremaTHueckoe BoipaxkeHne Kp u Kc. Bynyt nu onu paBHbBI? YKaKuTe HallpaBieHHE CMELICHUs
paBHOBECHS NPU YBEITMYEHUH JaBJIeHUsI, BBeleHnu Katanuzaropa. 2 CO; (r) =2 CO (1) + O (1) .

5. BBI;II/ICJ'II/ITI) koHuentpauun Hu OH, a takxe pH 0,001 M pactBopa NH4OH, ecnu
Kn=1,8.10".

Kagpeopa TIBInX DK3AMEHAIIMOHHBI BHUJIE T Ne20.
HAucyuniuna XxumMusi

1. Dnektponus. [TocnenoBaTenbHOCTD AIEKTPOIHBIX MPOILIECCOB HA KAaTO/IE U aHOJIE.

2. Monexynst azota Ny oTHOCSTCS K Haubomnee ycroitunBbiM. [louemy ux anamnoru Py AS
Sb, B 0OBIUHBIX YCITOBHSI HECTAOMITLHBI?

3. Beruncnute pH 046% pacrBopa HCOOH, ecnu creneHs auccoluaiiu COCTaBISET
0,042.

4. Koncranra paBHoBecust Kp st peakiuu 2S0;(r) +O, (1)= 2S03 (1) npu 950K paBHa
1,062 .10, Beruncnute K JUIST TAHHOM peaKIIvH.
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5. HO CTaHILapTHBIM OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIM IIOTCHIIMAJIaM OHpGI[eHI/IT (¥
HamnpapJICHUE IPOTEKAaHUS PECaKILIUU IIPU CT.Y.
Cu+H"+NO; ==Cu*? +NO +H,0.

Kageopa NIBInX DK3AMEHAIIMOHHBI BUJIET Ne2l.
Hucyuniuna xumms

1.TenmoBeie 3¢ ekt xumuueckux peakuuid. 3akoH ['ecca. CranpmapTHas >HTANBIUA
o0pa3oBaHUs BEILIECTBA.

2. Kakue mnpouecchl NPOTEKAIOT MPU KOPPO3UU OLIMHKOBAHHOI'O YKEJI€3a BO BIIAYKHOM
Bo3ayxe? CocTaBbTe CXeMy KOPPO3MOHHOTO 3JIEMEHTA U YPAaBHEHUS IIPOLIECCOB.

3.0npenenute pH u KoHUEHTpanuio THAPOKCcUI-uoHHOB B 0,1 M pacTBOpe coyisiHOU
KHUCIIOThI

4.CocraBTe 3JEKTPOHHYIO (Qopmyny aieMeHTa ¢ Ne 25. Vkaxure ero mMoJIOKEHHE B
Tabimue MeHeneesa.

5. Merogom MO onumute crpoenue He; u Ha.

Kageopa NIBInX DK3AMEHAIIMOHHBI BHUJIET Ne22.
HAucyuniuna XumMusi

1. BHyTpeHHsisi sHeprust U ee (u3M4ecKuil cMmbici. llepBeIii 3aKOH TEPMOJWHAMHKH.
Ouranenus. Crannaptaeie ycnoBusa. TemnoBsie 3ddektsl peakumii Qv u Qp. OHAo - ©
AK30TEPMUUYECKHUE PEAKIIHH.

2. Ins peakuu 2N,0 = 2 Ny + O, 3anucats MaTeMaTH4eCKHE BBIPAKEHHSI JJI1 KOHCTAHT
K. n K, n cootHomenne Mexxay HuMH. Kyna cMeCTHTCS paBHOBECHE PEAKLIMU IIPHU BBEICHHUHU
KaTajn3aTopa; P MOBBILIEHUHU JaBJICHUS ; IPU YBEJIMYEHUN KOHLEHTPAUU KUCIOPOa.

3. Beruucauts [1P CaF,, ecniu B 1 iutpe Boast pactBopsiercst 0,0157 r aToit comnm.

4. Tlogbepute KOOPPUIMEHTH B YpaBHEHUU. YKaXUTE€ OKHCIUTENIb U BOCCTAHOBHUTEIb.
Kakoii 13 371eMEHTOB OKUCIISICTCS, KAKOW BOCCTAaHABIMBACTCS?

Al + KoCr07 + H S04 — A12(804)3 + CF2(804)3 + K,S04 + H,O

5. Hamucarp 31ekTpoHHYI0 (OpMyrny XJIopa UM cCepbl B OCHOBHOM M BO30YKIECHHOM
cocrosiHUsX. [lo amekTpoHHON (opMyne OmpeneinuTh MECTO €ro B IMEePUOJUYECKON CcHCTeMe
(rpymimy, HOATPYIITY, IEPUO/T) M KBAHTOBBIE YHCIIA /ISl BAJICHTHBIX 3JIEKTPOHOB.

Kageopa TIBIuX DK3AMEHAIIMOHHBINA BUJIET Ne23.
Hucuyunauna xumus

1. DnexTposnn3 BOAHBIX pacTBOpoB. 3akoHbl Papajes. 3amnucaTh pPeakUU JIEKTPOJIN3a
FeCl, Ha MHEPTHBIX IEKTPOAAX.

2. IlpuBectu crpykrypusie Gopmynsl coequnenuii CH3C1, COCl,, CO,. Ykazare THI
rUOpHUIN3alMi U KPAaTHOCTh CBSi3eH B JAAaHHBIX MouieKylax. OOBSICHUTh pa3iavuusi B OTJEIBHBIX
cBs3ax. [louemy niepBbIe J1BE MOJIEKYIIBI MTOJISIPHBIE, @ TPEThS HET.

3. MoxHO 1M mnpuroTtoBuTh pacTBop KoHueHTpauued 0,01 M u 0,0005 M, ecnu
I1P=4,4.10",

4. PaccraBuTh KO3 (UIMEHTH B ypaBHEHUU:

K>S + KMnO4 + H,SO4 — S + MnSO4 + K,SO4 + H50.

YKa3aTh OKUCIUTENb U BOCCTAHOBHUTENb.

5. Koppo3usi ¢ BOIOpOAHONW M KHUCIOPOIHOW aemofisipu3anueit. JKenesHas miacTHHKAa B
KOHTAaKTe€ C MeJHOW HaxoauTcs B BogHoM pactBope KCl. 3amummre KaTogHBIA M aHOAHBIN
MPOLECC KOPPO3HH U YPABHEHUE PEAKIUM.

Kadeopa IIBIduX 3K3AMEHAHI/IOHHI)II71 b UJE T Ne24.
Jucuunauna XuMus
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1. Bropoil 3akoH TepMoAMHAMUKU. JHeprus ['ubOca. YcioBue camMOnpoH3BOJIBLHOTO
NPOTEKaHHUs IPOLECCOB U TEPMOJMHAMMUYECKOE pPABHOBECHE B HW30JUPOBAaHHON CHCTEME.
OHTaNBNUIHBIN U SHTPONUIHEIN (pakTopel. PaBHOBeCHas Temreparypa peakuuu.

2. Paccuurars pH 0,2 M pactBopa NH,OH; K, = 2.10°,

3.. Jlns rameBanmdeckoro snementa Fe| Fe™? (Imoms/m) || Ag(0,1moms/1) |Ag ykasats
HOJISIPHOCTB 3JIEKTPO/IOB U HAIPaBJICHUE IBUKEHUS SJICKTPOHOB

4. MeronoM TONypeakmH NOoA00paTh KOIPPHUIMEHTH, YKa3aTh OKHCIUTENIb H
Boccranosurens Cl, + Kl + KOH = KCI + KIO; + H,0.

5. TlokaxuTe, 4eMy paBHBI YHCJICHHBIC 3HAYCHHs KBAHTOBBIX YHCEN JUIA JJIEMEHTA,
SIeKTpoHHas KoH(Hrypamus Kotoporo 4s°3d?. Uto XapakTepu3yloT 3TH KBaHTOBbIE urcia? Yro
3TO 3a neMeHT? Ero cBoiicTBa U MOIy4YEHHUE.

Kageopa NIBInX DK3AMEHAIIMOHHBI BHUJIET Ne25.
Hucyuniuna xumms

1. I'omorennsie peakuuu. CpeaHsis U MIHOBEHHAs CKOPOCTb PEaKLUMM. 3aKOH AEHCTBUS
Macc JiJIsl TOMOTEHHBIX peaKLui.

2. TlokaxuTe, YyeMy paBHBI YHCJICHHBIC 3HAYCHHUS KBAHTOBBIX YHCEN JJIS DJICMCHTA,
AJIEKTPOHHAs KOH(UTypaIusi KOTOPOro 55%4d*. Uro XapaKTEepU3yIOT 3TU KBaHTOBBIE uncia? YUro
3TO 3a IEMEHT?

3. CKOJIBKO TpaMMOB CEpPHOM KHUCIOTBI 00pa3zyeTcsi OKOJO HEPaCTBOPUMOTO aHOJAa IMPHU
aniekTpoinze BoaHoro pactBopa Na,SO,, ecimi Ha 3TOM ke aHoJe BhIACTHIOCh 1,12 11 kuciopoaa
(n.y.). PaccunTtaTh Maccy ra3a o0pa3oBaBIIErocsi Ha KaToIe.

4. Ilonp3ysAch TAOIMYHBIMU JaHHBIMH, paccunuTaTth AH 28 peakun CO(y + HO = CO;
+Ha

Onpenenmutb: a) AUCg peaknuu; 0) CKOIBKO TPaMMOB U CKOJIBKO JiuTpoB CO BCTYNWIIO B
peaxiuio, eciv Boiaenmiocs 14,66 kJx temna (H.y.)?

5. Beranciute pH n crenens auccormanuu pactopa:8 % pacreop HE Kx = 6,61.10™,
[ImoTHOCTB pacTBOpa paBHa 1,2 r/em’.

Kageopa NIBIuX 3K3AMEHAIIMOHHBINA BHUJIET Ne26.
Hucyuniuna xumus

1. DHeprernyeckas CTpyKTypa aTOMOB. YPOBHM M IIOAYPOBHHU 3HEpPIUH. BBIpOokKIeHHBIE
cocrosiHus. Yncno AO Ha ypoBHSIX U NMOAYPOBHAX (B 00004Kax U nopobosnoukax). Ha npumepe
BaHA/IUsl PaCCTaBUTh KBAHTOBbIE YHCIIA JUI BAJIEHTHBIX 3JIEKTPOHOB.

2. CocraBbTe cxeMy u paccuurtaiite DJC raapbBaHUUYECKOTO JIEMEHTa, B KOTOPOM Obl
nporekaia peakuus: Cd + Cu®" = Cd** + Cu, ecin KOHIIEHTpaLUsl HOHOB B PaCTBOPE:

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

3. Omnpenenuts pactBopumocTs AgyS, eciu ero [IP = 6.10°° . Kak wusmeHuTCs
pacTBOpuMOCTh Ag,S eciu B pacTBop A06aButh 0,5 M K>S

4. Mns peakuuu 2CUgg) + 1/2051) = CupO@sy AH®298 KOTOpOI cocTaBisieT -167,6 xJIxk,
paccuuTaTh: a)CKOJIBKO JIMTPOB KHUCIOPOJa BCTYIUJIO B PEAKIUIO, €clu BhIAeIIoch 335,2 kJx
teria? 0) AU®y9s peakuuu (B mudpax

5. Hana peaknus: CO + Cl,= COCl1,. Ucxoansie konnerTpanun CO u xyopa paBusl 0,7 u
0,2 M. BpruncianTh KOHIEHTpAlMM BCEX BEIIECTB B MOMEHT paBHoBecus, korga [Clz] = 0,1 M.
Ornpenennuts KOHCTaHTY PaBHOBECHS 3TOM pEeaKIUu.

Kageopa 11bIuX SK3AMEHAIIMOHHBI BHUJIET Ne27.
HAucyuniuna XuMus

1. Teopus rubGpuamsanuu. HampaBleHHOCTP W KpPaTHOCTh XHM. CBs3U. ['eomerpus
MouekyiL. Teo.
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2. lana peakuusi: CO + Cly= COCl1;. Ucxoaubie koHtenTpanuu CO u xyopa paBusl 0,7 u
0,2 M. BpHMCINTh KOHIEHTPALIMK BCEX BEIIECTB B MOMEHT paBHOBecusd, korga [Clz] = 0,1 M.
Ornpenenutb KOHCTAHTY PaBHOBECHS 3TOM peaKIluu.

3. CocraBbTe cxemy u paccuutaiite DJIC raapBaHMUECKOTO JIEMEHTa, B KOTOPOM OBbI
npoTekana peakius: Zn + Co* = Zn* + Co, ecu KOHIICHTpaIKs HOHOB B PacTBOpE:

[Zn?*] = 1,5 mous/n 1 [C0®*] = 0,01 monb/1

4. Bo ckonbko pa3 pactBopumocts (Moib/1) Fe(OH),, 6onpiie pactBopumoctu Fe(OH) 3,
ecom [TP;=5-10"%; TIP ,=3,8-10°%° .

5. Koncranra paHoBecust peakuuu Nory + 3Hyp) 2 2 NHjzpy Kce=0,1 npu 673K.
PaBroBecHbie koHIeHTpawu [Hy] = 0,6 mons/n; [NH3] = 0,18 Monb/n. Berauciuts Ha4albHYIO U
PaBHOBECHYIO KOHIICHTpAIUU a30Ta.

Kageopa T1BIuX DK3AMEHAIIMOHHBINA BUJET Ne28.
HAucyuniuna XumMusi

1. T'omorennsie peakuuu. CpeaHsis U1 MTHOBEHHAs CKOPOCTh PEAKUMH. 3aKOH JCHCTBUS
Macc I TOMOT€HHBIX pPeaKIui

2. Yepes pactBop FeCl, mpomyctunu tok cuioit 3A B Teuenuu 10 munyt Paccuurarh
Maccy JKeses3a BblAenuBIIerocss Ha katonax npu B,= 80 %.Kakoii ra3 u B KakoM KOJIMYECTBE
BBIICTIIICS HAa MHEPTHBIX aHOaxX.?

3. Kakoii u3 okcuaoB jierde BoccTaHOBUTH BogopoaoMm: AQ,0 + Hy = 2Ag + H,O nm
Cu20 + H; = 2Cu + H,0 OtBet 060CHOBAaTh TEPMOAMHAMUYCCKUMH PacyeTaMH.

4. MoxXHO IM TpUrOTOBUTH pacTBop KoHueHTpamued 0,01 M u 0,0005 M, ecnu
I1P=4,4.10"°.

5. Kopposusi ¢ BOIOpOAHONM M KHUCIOPOAHOW aenofsipu3anueit. JKenesHas rjiacTUHKA B
KOHTaKTe ¢ MeaHOM Haxoautcs B BojaHOM pactBope KCl. 3amummre KaTOgHBIA W aHOJHBIH
MIPOIIECC KOPPO3UHU U YPABHEHHE PEAKIIUH.

Kageopa 1IBIunX DK3AMEHAIIMOHHBINA BHUJIET Ne29.
Hucuunauna xumms

1. Juccoumamuss Boxasl. MonHoe mnpousBeneHue BoAbl. Illkana KHCIOTHOCTH.
HelitpanbHble, Kucnble U MIEI0O4YHBIE PACTBOPHI U UX pH.

2. SnCl, + K,Cr,07 + HCI — SnCl, + CrCl; + KCI + H,0. PaccraButh K03 GHUIIHEHTSI,
yKa3aTh OKHUCJINUTEIb U BOCCTaHOBUTENb. lloligeT nu caMOonmpou3BOJBHO peaklus B MIPSIMOM
HarnpaBieHuu? O60CHOBATH OTBET pacyeToM

3. B xakoM u3 coelMHEHUHN A0S KOBAJIEHTHOW CBsI3UM OOJjblle: Xjopujaax Oepuiuius,
MarHust Uiy Kaneius? OTBeT 000CHOBATh.

4. Bwraucauts MmonsgpHocTh pactBopa U pH 4 % pactBopa HCN. Kiycnom = 8.10%°

5. Onpenennuts TeMIEpPaTypy, BbIIIE KOTOPO BO3MOXKHA pEaKLUs:

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

Bce BemectBa rasoo0pasHbl. Maer nu peakuuss caMONPOHM3BOJIBHO TPH CTaHIAPTHBIX

YCIOBUAX? DHTPONUUHBIN WU SHTANBIUUHBIN (aKkTOp ONnpeaenseT NpoTeKaHHe peaKuu?

Kadgheopa T153uX DK3AMEHAIIMOHHBI BHUJIE T Ne30.
HAucyuniuna XuMus

1.30HHas Teopus kpuctaymos. [lomynpoBogHuKH.

2. SnCl; + K5Cr,07 + HCl — SnCly + CrClz + KCI + H,0. PacctaButh k03¢ (GUITUCHTSI,
yKa3aTh OKHCJIHUTENIh W BOCCTAHOBUTENh. [loimeT JM CcamMONMpOM3BOJBHO PEAKIUS B MPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

3. MoXHO 71U OpUrOTOBUTH pactBop KoHueHtpauuet 0,01 M um 0,0005 M, eciamu
TP = 4.10”.

4. PacctaBuTh KOA(pGUIUMEHTH B ypaBHEHUU:

K,S + KMnO4 + H,SO4 — S + MnSO4 + K,SO4 + H,0.
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yKa?)aTB OKHUCIIUTCIIb U BOCCTAHOBUTCIIb.

5. Mns obparumoii peakuun: 4HClyy + Oyp 2 2H20() + 2Clyyy Borumenurs AHg
peakiui. Kak MOBIUSIOT Ha PaBHOBECHYIO KOHIIEHTPALMIO XJIOpa CIIEAYIOIINE HW3MEHEHHS: a)
HOBBILIEHUE TEMIIEPATYphl; 0) yBeaMdYeHHE OOIIEro HaBJEHHUsS; B) YBEIHUCHHE KOHIIEHTpALUU
KHCIIOPO/Ia; T) YBEINUEHHE 00beMa PEAKIIHOHHOTO COCY/Ia; 1) BBEICHHE KaTaau3aropa
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HepequL BOIIPOCOB A 3aJaHUH J1JIsl MOATOTOBKH K IK3aMCEHY B IICPBOM

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

1. OcHOBHBIE 3aKOHBI XUMHUHU (COXPAaHEHHE MACChI, TIOCTOSIHCTBA COCTaBa, SKBUBAJIECHTOB.
["a3zoBbie 3akoHbl (ABoramgpo, MenpeneeBa-Knaneipona,...). IlapiuanpHbie JaBieHUS Ta30B..
3akoH »KBHUBaAJEHTOB. OCHOBHBIE MOHATHS XUMHMM (aToOM, XUMHYECKHH 3JIEMEHT, H30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN pajiiKai, MOJIb U SKBUBAJICHT).

Xumuueckass (opmyna. AOCONOTHBIE W OTHOCHTEIBHBIE  MAacChl aTOMOB. ATOMHas
equHuua Maccel. Yucno ABoragpo. OTHOcuTenbHas MOJEKyJsipHas macca. Monb. MonsipHas
Macca. DKBHUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

2. Tepmomumnamuueckass cucrema. Buael cucteM. CocTossHHE CUCTEMBbl. BHyTpeHHss
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakThueckoe mpuMeHeHue 3THX BeaudyuH. llepBbiil 3akoH
TePMOJAMHAMHUKHA. OHTanbnusa. TemmoBbie dddexter peakmmii Qv m Qp. DHmo - wu
AK30TEPMHUUECKUE PEAKIIUH.

Crangaprtueie ycioBus. CtanaapTHbie cocTossHuS. CTaHAapTHBIE SHTAIBIIMKE 00pPa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKAS! BEPOSTHOCTD.

3akoH l'ecca m ero cneacrBus. TepMoxumuyeckue ypaBHEHUs. PacdeTr TeraoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. ODHTpomus. BTopoil 3akOoH TepMOAMHAMHUKH. Y CIIOBHE
CaMOIIPOU3BOJIBHOTO  MPOTEKaHUs MPOLUECCOB M  TEPMOJMHAMHUYECKOE PpPABHOBECHE B
U30JIMPOBAaHHON cucteme. Ouepruss [mOOca. VYcinoBusi caMONPOW3BONBHOTO MPOTEKAHUS
MIPOLIECCOB M PABHOBECHS B 3aKpBITBIX cHucTemax. Pa3oBble paBHOBECHA. DHEpreTuyecKas
auarpaMma peaknud. TpeThi 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTHIX |
CJIOKHBIX BEILIECTB. OHTPONMIHBIE JAMarpaMMbl WHIMBHAYalbHBIX BellecTB. Bo3pacranue
(yObUTB) SHTpONHMM B 3aBHCHMOCTH OT CTPOSHHS BEIIECTB, NMpH (Ha30BBIX IEpEexXoJax H B
XUMHYECKHX peakiusx. CBs3b 2HEPrMM aKTUBALUU C TemioBbIM 3ddektom. OOpatumbie u
HeoOpaTUMble MPOIECChl. Y CIOBUS U3MEHEHUS HalpaBICHUS OOPATUMBIX XMMHYECKUX PEAKIIUH.
OHTaJIbNUUHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temnepatrypa wuHBepcuu peakuuu. CBs3b
CTaHMapTHOW dHepruu ['mbOca peakuu ¢ ee KOHCTAHTOW PaBHOBECHS. 3aBUCHMOCTh KOHCTAHTBI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoO0OHast 3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

3. Kunernka xumnueckux peakuuil. CpeHss 1 MTHOBEHHAs1 CKOPOCTh peakiuu. CKOpoCTb
TFeTepOreHHBbIX peakuui. 3aKOoH JAEeWCTBUS MacCc. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuu
pearenToB. Ilopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTUBALUU  IIpoLEecca.
AKTHBUpPOBaHHBI KOMIUIEKC. AKTUBHBIE MOJIEKYNbl (pacrpeaeneHue Makcpemia). DHeprus
AKTHBALIMHU, NIEPEXOITHOE COCTOSSHUE U aKTMBHPOBAHHBIM KOMIUIEKC HA IPUMEPE OJHOCTAIUIHON
peakuuu. BrnusHue temieparypbl Ha CKOpocTbh XxuMmHueckoil peakuuu. IlpaBuno Baut-I'odda.
VYpaBHeHne AppeHnyca. ODHEprus akTUBALMM M TPEAIKCIIOHEHIUAIBHBI  MHOXHUTENIb - 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 3TOr0 BUAA KaTaiu3a. ['eTeporeHHbI KaTajau3 U ero
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TEeTepOreHHOM Kartaiusze. JlocTouHcTBa M
HEJOCTATKM TE€TEPOreHHOI0 Karainusa. BimsHue katanmu3aTtopa Ha Eg«q M CKOPOCTH NPSIMOU U
obpatHoit peakiuii. [lpuHiun mnoaBMkHOTO (AUHAMHuUeckoro) paBHoBecus Jle-Illarense.
OOparumble peaknuu. 3akoH JeHCTBUS MacC M KOHCTaHThl paBHoBecnsa K. m K, . Ux
COOTHOILIEHHE JJsi TOMOTEHHBIX ra3000pa3HbIX M KOHJEHCHPOBAHHBIX CHCTEM. MeXaHu3M U
CTaJIUMHOCTH peakiuil. MonekyaspHOCTh (MOPAIOK) dJIEMEHTAPHBIX CTaAuil U quarpammbl  Eakt-
IIyTh MHOTOCTaJIMHHON peakuuu. Jlumutnpyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTui
aKTUBALlMM TPSIMOM M 0OpaTHOW XMMHMUYECKON peaklUuuh COOTBETCTBEHHO C KOHCTaHTOU
paBHOBECHsI U TEIUIOBBIM 3(PdekToM peakiuu. OCoOEHHOCTH TI'eTePOreHHOT0 PaBHOBECUS H
MaTeMaTHUYeCKOM 3alIMCH KOHCTAHT PaBHOBECHUS T€TEPOre€HHBIX XUMUUYECKUX PEAKIIHM.
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4. Teopust nsneKkTposuTHdecKol nucconnanun AppeHuyca. CreneHb M KOHCTaHTa
nuccounanuu. Bunpel koHmenTpanuii. Pacuer crenenu nuccouunanuu 1 pH pacTBopoB Ha npumepe
c1a0bIX KUCIOT U OcHOBaHU. /luccounanus snektposnntoB. MlonHoe npoussenenue Boabl. [lkana
KUCIOTHOCTH. HelTpanbHble, Kucible U meno4dHbie pacTBopsl U uX pH. CrocoOsl noakuciaeHus
U TOJIIETAYMBaHUs ~ BOJHBIX  pacTBOpoB.  CHocoObl  BBIpOKEHHS]  KOHIIEHTPAIUA
(mpogemoncTpupoBath Ha mnpumepe H>SO,). CryneHyaTtas AWCCOUMAIMSA DJICKTPOIUTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonuss U Kpuockomnus. OCMOC M OCMOTHYECKOE JIaBJIECHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temneparypsbl, pa30aBieHus U OAHOMMEHHBIX MOHOB Ha ruaponu3 cosied. KoHcranTa
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'ereporeHHoe paBHOBECHE OCaJOK - HACBHILEHHBIM pPacTBOpP TPYOHO PAacTBOPUMOIO
ANEKTPOJIUTa. MeXaHU3Mbl paCTBOPEHUSI MOHHBIX KPUCTAUIOB M IOJIAPHBIX MOJIEKYJ. JIBMKyIas
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TernoBele 3pHEeKThl paCTBOPEHHUS.

IIP. YcnoBussi oCaXI€HHsI U paCTBOPEHUS IEKTPOIUTOB. HachlleHHBIE, EPECHIIICHHBIC
Y HEHACBIIEHHBIE PAcTBOPHI cosed. KomrmuiekcHble coennHeHus. Jucconmanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOMHOM 3J€KTPUYECKUNA CIIOH U MEXaHU3Mbl BO3HUKHOBEHHMS CKauKa MOTEHIMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHIapTHBIE OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE IOTEHLMANBI. BUIBI JIEKTPOAOB U HUX OKHUCIUTEIBHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JJEKTPOAHBIX MOTEHUHAI0B mnosypeakuuil. @opmyna HepHcera. KOHLIEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM sHepruu [mb0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pPEaKUMU. ['aJbBaHMUYECKHE DJEMEHTHI. DJIEKTPOIU3. 3aKOHBI IEKTPOJIN3a
@apanes. Yucno dapanest. Beixox no Toky. OT60p BEpOSTHBIX MEKTPOAHBIX MOJypeakLUUid Ha
OCHOBE 3HAQUYEHUH HUX IEKTPOJAHBIX MOTeHUUaNOB. [lepeHanpsokenue. JNEKTPOIU3 ¢ MHEPTHBIMU
U pacTBOpUMbIMH aHogamu. OOOCHOBaHME BHIOOpA 3JIEKTPOTHBIX MOJNYPEAKIMi Ha OCHOBE HX
JEKTPOAHBIX TOTCHIIUAJIOB.

6.. Bunpl koppo3uu. [IpuurHbl BOSHUKHOBEHUS 3JEKTPOXUMHUUECK koppo3unu Kopposust ¢
BOJIOPOJIHON M KHCIOpOJHOH Aenosipu3zanueil. CrnocoObl 3alUThl METAIJIOB OT KOPPO3HHU.

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

OHepreruyeckasi CTPyKTypa aToMOB. YPOBHM U TNOAYPOBHHU 3HEPIruu. BuIpoxaeHHbIE
cocroaHus. Yucno AO Ha ypoBHAX M MOAYpPOBHAX (B oOonoukax M mojpoOosioukax). I'maBHoe,
OpOUTaAIbHOE W MAarHWTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CriuH anekTpoHOoB. [TpuHumn [Taynu. EMKOCTE 351€KTpOHHBIX YpOBHEH, NOLypoBHEW 1 AO
1o anekTpoHaM. [Ipaswmiio I'yHaa. B3anMocBs3b KBaHTOBBIX uKceln. [I[puHIMIT HEONMPEAETIEHHOCTH
['eiizenOepra U BepOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMax. DJIEKTPOHHOE
obnako. I'pannuynas noBepxHocTh. IlnoTHOoCcTe BeposiTHOCTH. DyHKIUS  paauaibHOroO
pacnpeeneHusl IIIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPreTUYECKHE YPOBHH, IOLYypPOBHH,
atomubie opoutanu. ®opma u opuentamuss AO. OCHOBHBIE U BO30YK/IE€HHBIE COCTOSIHHUSI aTOMOB.
ATOMHBIE CIIEKTPBI U YTO OHHU OTPAXkKaroT?

MHuoroanexktponHbie aTtoMmbl. [lopsiiok 3acenenust ypoBHeH, mnoaypoBHed u AO
anektpoHamu. IlpaBuno KneukoBckoro. [IpuHUMIBI 3amoiHeHHsT  OpOUTaNe 3JIEKTPOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
cocTosAHMs atoMoB. [lepuomuyeckuii 3aKOH U nepuoaudeckas cucrema Menneneesa. llepuon,
rpynnsl w1 noarpynnbl.  CemeiicTBa  3eMEHTOB.  DneKTpoHHblE  (opmynbl. [IpuunHbI
[IEPUOJUYECKOr0 U3MEHEHUS CBOMCTB DJIEMEHTOB. lIepMOIMYHOCTH B H3MEHEHUU Pa3MEPOB
aTOMOB, WX HOHM3allMM, CPOACTBA K OJJIEKTPOHY M 3JIEKTPOOTPULIATEIBHOCTH. [IIxana
AJEKTPOOTPULIATEIILHOCTH.

8. Ilpuposa XMMHUYECKOH CBSA3M, YCIOBUE U CIIOCOOBI €€ BOZHUKHOBEHHUA. J[TMHa, yron u
sHeprus cBA3UM. OCHOBHbBIE THIIBI XMMHUYECKOW CBs3U. MoHHas cBs3p. KoBaneHTHast CBS3b.
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OOMeHHBIH M JTOHOPHO-AaKLENTOPHBI MEXaHU3MBl €€ BO3HHMKHOBeHHs. PaccrapuBanue
371ekTpoHOB. CriocoObl 00pa3oBaHUsl XMMHUUYECKOM CBSI3U U MEPEKPHIBAHUS ANEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OUHAPHBIC U KpaTHBIE CBs3U. [lepekprIiBaHIe U TPOYHOCTD
(nuHA) cBsA3u. MeTo/ BaIeHTHBIX CBs3eil. JloHOpHO-aKIIeNTOpHAs! CBSI3b.

Meramueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHAS) CBSI3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOPOIHBIX CBsA3€H Ha CBOMCTBA BELIECTB (HA MpUMeEpe
BO/bI). Pe3onancuHbie CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(DUIMTHBIX MOJIEKynax. Teopus
rubpuauzanuu. HanpaBieHHOCTh W KpaTHOCTh XUM. CBs3H. ['eomerpus moinekyn. CTpoeHue u
XUMHUYECKasl CBA3b B COEIMHEHUsAX. METoJ BaJleHTHBIX CBSI3€d MM CIIMHOBAs TEOPUs
BAJICHTHOCTH. [IOJIIpHOCTH CBA3M M MOJSAPHOCTh MOJEKYN. JlumonbHele MOMeHTBL. Mertox
MoJneKkysipHeIx opoutaneit (MO JIKAO) B mnpuiokeHHMH K JBYXaTOMHBIM MOJIEKyJaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta MX HOHOB M renus. CBsA3bIBAIOIIME M
paspeixysitomue MO.

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

Pernamenr MpOBE€ACHUS l'[pOMe?KyTO‘lHOﬁ aTTeCTallui B (l)opMe KOMIILIOTECPHOI'O

TECTHPOBAHUS
KoJui-Bo 3ananmii B 6anke | Kou-Bo 3a1anuii, npexbsiiisieMbix | 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 PA3MCIUICH B Oanke BOIIPOCOB OAHHOTO KypCa AUCHUILJIMHLBI B
CJ10 Moodle / eLearningServer 4G DUOC HI'TY.

B xoJe MOArOTOBKM K MPOMEXYTOYHOW AaTTECTAlMU OOYYAIOIIMMCS HPEI0CTaBISCTCS
BO3MOYKHOCTH IPOUTH TECT CAMOIPOBEPKHU. TeCT Uik CAMOIPOBEPKHU 110 AUCLUILIMHE Pa3MEICH B
CO Moodle / eLearning Server 4G DUUOC HI'TY B cBOOOTHOM /JIsl CTYIEHTOB AOCTYIIE.
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YTBEPXIAIO:

Jupexrop uncrturyra MHDJI
A.b. JlapreHKOB

“ 7 2021 r.

JIMcT akTyajm3anuu padoyeii mporpaMMbl JUCHMILIHHbBI

«__Bb.aB.7.  Xumus »

MHJIEKC 110 y4eOHOMY IIaHy, HANMEHOBaHHE

JUIsl TOATOTOBKU OakalaBpoB/ CHIEIMATUCTOB/ MarucTpoB
Hanpagsnenue: {mudp — nazpanue}11.03.04« DnekTpoHuka u
HAHODJICKTPOHHUKA)»
HamnpaBnenHocTs: «[IpomblIiieHHast 3JIeKTpOHUKAa W MHKPOIIPOIECCOpPHAs
TEXHUKA»

dopma 00yueHHUs ogHas
I'on Havana moaroroBku: 2021

Kype _1__

Cemectp 1

a) B pabGouyro nporpamMmy He BHOcATCS u3MeHeHus. [IporpamMmma akTyanu3upoBaHa AJis
20 r. Hayana noJroTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKOM roj
HayvaJa MOJATOTOBKH):

1) ;

3) e

Pa3zpa6otuuk (n): T.B. CazoHTheBa K.X.H., JOLIEHT

(®UO, yueHas CTETICHb, YUCHOE 3BaHHE) « » 202 1_1_"

PaGouas mporpamma nepecMoTpeHa u oj00peHa Ha 3acelaHuu Kadeaphl
poTOKOJI Ne OT «__ » 2021 .

3aBenyronuit kapeapoit B.M. Haymos

JIMer akTyanu3auum NPUHSAT HA XpPaHeHHUe:

3aBenyrouuii Beimyckatomient kageapoit TOD  A.A Kpanun « » 2021 r.

Metoanueckuii otnen YMYVY: « » 2021 .
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