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1. HEJIM U 3AJAYM OCBOEHU A ANCHUTIJIMHBI (MOAYJIA)

1.1. Lenpro (uensiMH) OCBOEHUS ITUCHMIUIMHBI «XHUMHUSA» SBISETCs (OPMHPOBAHUE
O00BEKTHBHOTO M IIEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS; yrilyOJeHue, pa3BUTHE U
CUCTEMATH3alMsl XUMUYECKUX 3HAHUM, HEOOXOAUMBIX IPHU PEIIECHUU MPAKTUYECKUX BOIIPOCOB
Pa3sHOI0 YPOBHS CJIOKHOCTH B XOJI€ BBIIIOJHEHUS IPO(GECCHOHATIBHBIX 3a/1a4 B 00J1aCTH HAY4HO-
HCCJIEI0BATEIbCKOM, IPOU3BOJACTBEHHO-TEXHOJIOTUYECKON U IPOEKTHOM IEATEINBHOCTH.

1.2. 3aaun OCBOCHMS UCIUIUIMHBI (MOTYJIA):

- TOTOBHOCTb CTYJEHTOB K HCIIOJb30BAaHUIO IOJIyYEHHBIX IPU HU3YYECHUU IJUCLMILIAHBI
«XuMUS» 3HAHWW, YMEHHWH, HaBBIKOB M KOMIETCHUUH NpU HU3y4YeHHH OOLICHAYYHBIX U
CHEeUMATbHBIX AUCIUILINH, a TAKXKE JUTS peIeHHsI MPO(eCCHOHABHBIX 3a/1a4;

-(opMHpOBaHNE HABBIKOB pabOTHl B XMMHUYECKOH Jab0OpaToOpuu, MPOBENECHUS HAYYHOI'O
MCCJIEIOBAHMSI, aHAJIM3a PE3yJIbTaTOB IKCIIEPUMEHTA;

- TOTOBHOCTb CTYJEHTOB K OPTaHU3ALMA CaMOCTOSITEJIBHON NEATEIbHOCTH AJIS PELICHUS
IIOCTaBJICHHBIX 3a7a4;

- TOTOBHOCTb CTYJEHTOB K I10JIb30BaHMI0O MH(OPMAIMOHHBIMU cHucTeMaMu (ydeOHas,
Hay4Has JINTepaTypa, UHTEPHET-PECYpChI).

2. MECTO JUCLIMIIJIMHBI B CTPYKTYPE OEPA30BATEJIBHOM ITPOI'PAMMBI

2.1. YyeOHas nucuuiuiMHa (MOAYNb) «XHMHS» BKIIOUYEHA B 00s3aTENbHBIA MEpEedYeHb
JUCLUIUIMH 00s3aTeNbHOM 4YacTH 0Opa30BaTeNbHOW NpPOrpaMMbl BHE 3aBHCHMOCTH OT €€
HanpaBieHHocTH (mpoduist). JucuuIuinHa peanu3yercs B COOTBETCTBUHM C TpeOOBaHUAMM
OI'OC, OII BO u VII no gaHHOMY HalpaBJIEHUIO TOATOTOBKH.

JlucuMIiyimHa OCHOBBIBaeTCSd Ha 0a30BBIX 3HAHUAX, MOJYYEHHBIMU CTYJAEHTaMHM IpHU
W3YYEHUU XUMHUH, QU3UKUA U MaTEMaTUKU B Kypce cpeHel mKoibl. [ yCBOSHUS TUCIUTIIIMHbI
CTYJEHT JI0JI’KEH BJIa/IeTh XUMHUYECKON TEPMHUHOJIOTHEN; TOHUMATh CMBICT XUMUUYECKUX (POPMYJT
U CHUMBOJIOB, HMHJIEKCOB M KO3(p(UIMEHTOB B XUMHUECKHMX YpaBHEHUSAX pEaKLUUi; HMETh
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.

HNucuunnuHa  «XUMHS»  SBISETCS  OCHOBONOJAralomed s  H3ydyeHus  psjaa
oOLIeHAYYHBIX W CHEIHaNbHBIX AMCLUMILUINH, CBA3aHHBIX C XHUMHEH: « KBaHTOBbIE OCHOBBI
OpraHuYecKoil XxumMum», «duznueckas XuMus», « CrieniuagbHble BOIPOCHl GU3NYECKON XUMHUI,
I/ WUCIIOJIb3YIOTCS YMEHHUS W HaBbIKH, MOJIYYEHHBIE CTYJEHTAMH IpPU M3YyYECHUH XUMHH, IS
pEILIEHNUs] paCUETHBIX 3a/1a4. «XUMUsD» ABISETCS OCHOBOM M3Yy4EHHUs TUCLUUIUIMHBI «KBaHTOBBIE
OCHOBBI OpraHMYecKass XHMHA», TaK Kak (OPMHUpPYET KOMIIETEHIIMIO CTYAEHTOB B 00JacTu
CTPOEHMS BELIECTBA. B Kypce XMMuUM 3aKiaibIBalOTCS OCHOBBI IOHUMAHUS CYIIHOCTH M NIPUYHH
IIPOTEKAaHNUs XUMHUYECKMX IPOLIECCOB, YTO B JAJbHEHIIEM HCHOJIb3YyEeTCSd INpPU HU3Y4YEHUU
CIEUAJIbHBIX JUCLMILINH U BbitosiHeHnn BKP.

OCOOCHHOCTBIO TUCUMIUIMHBI  SBJSIETCS TPOBEJEHUE JIa0OpaTOpPHBIX paboT. ITO
MO3BOJISIET IPUOOPECTU CTYAEHTaM YMEHMs paboTaTh C XMMHUUYECKUMH peareHTaMu, Mocylou U
npubopaMy, OCYHIECTBIATh XUMMUYECKHH SKCHEPUMEHT W MPOBOAUTH IEPBUYHBIE Hay4dHbIE
uccienoBanus. B maOopaTopHble paboOThl BBEIECHBI AJIEMEHTHI, IOBBIIIAIOLINE HHTEPEC
CTYACHTOB M MX TO3HaBaTEIbHYI0O aKTHBHOCTH: a) CAMOCTOSTENIbHBIA MOJ00P PEaKTHBOB JUIS
NpOBEICHUS TOM WM WHOM peakuuu;,; O) OOBSICHEHHWE TMPOTEKAaHHE OJHOW pEaKUuu U
HEBO3MOXXHOCTb IPOTEKaHUE APYro, Ha MEPBbI B3I MOXOOHON, peakiiuy; B) MpeacKa3aHue
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MPAKTUYECKOT0 3HAYEHUS TON WJIM MHOM peakliu, CONPOBOXKAAIOIIENHCs HEOOBIUHBIM 3(hPeKxToM,

U T.O.

Pabouas mnporpamma JUCHUILIMHBL « XuMus» AJI1 UHBAJIMJOB U JIMIL C OTPaHUYCHHBIMHA

BO3MOXHOCTSIMH  370pPOBbSl  pa3pabaThIBaeTCsl HWHAWBUAYAJIBHO C YYE€TOM OCOOCHHOCTEH

HCI/IXO(l)I/ISI/I‘-IeCKOI‘O Pa3BUTHA, THIUBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHHUS 3A0POBbA TaKHUX

oOyJaronuxcs.

3. KOMIIETEHIIM OBYYAIOILETOCA, @OPMUPYEMBIE B PE3VIIBTATE

OCBOEHUS AUCLIUIIIUHBI (MOAYJLS)

[Tpouecc u3yueHus: AMCUUIIINHBI (MOYIs1) « XUMUS» HAIIPABJICH Ha!

- ¢popMupOBaHUE PIEMEHTOB CleayrImux KomrnereHuuid B coorserctBuu ¢ OITOIT BO mo
HAIpPaBIEHUIO MOATOTOBKH (cienunanbHocTh) 11.03.04 «31eKTpOHUKA U HAHOAIEKTPOHUKAY:

a) obmenpodeccuonansubix (OITK): OINK-1.

Tabauya 1 - Popmuposarue Komnemenyuti OUCYUNIUHAMU

Haumenosanue
oucyuniun,
dopmupyrowux
KOMNnemeHyuo
COBMECMHO

Cemecmpul, hopmuposanus KomnemeHyui OUCYUNIUHAMU

OIIK-1

Xumust (B1.B.7)

Maremaruka (b1.5.5)

Oxonorus (b1.5.8.)

Odwusuka (b1.5.6.)

dusznyeckue OCHOBBI
3JEKTPOHUKHU

(51.5.13)

CxeMOTeXHHKa
(b1.5.14)

Brmmosnnenue u
MOJITOTOBKA K
3amuTe, 3ammra BKP

(B3.J71.1)




INEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUYEHUA 110 JUCHUIUIMHE, COOTHECEHHbIX C INTAHUPYEMbIMU
PE3YJIbBTATAMU OCBOEHMNA OI1

Tabnuya 2 - Ilepeuens nianupyemvix pe3yibmamos o0yueHus no OUCYuniune, COOMHECeHHbIX ¢ NIAHUPYEeMbIMU Pe3YIbmamami 0C80eHUs

KO,I[ N HAUMCHOBAHHEC

OrneHOYHBIC CPEICTBA

Konu
MHJMKaTOopa .
HaMMCHOBaHUEC JOCTHIKEHHST HJ'IaHI/IpyeMBIC PE3YyJIbTaThbl O6y‘ICHI/I${ 110 JUCHUIIJIMHEC TCKYIHeFO HpOMC}KyTOLIHOI/I
KOMIICTCHIIN KOHTPOJIA aTTeCcTaluu
KOMIICTCHIIN
OIIK-1. Cnocoben BJIAJIETD:
HCTIONb30BaTh - XUMHMYECKUMH
N YMETB: MOHATUSAMU U
TIOOKCHHA, 3AKOHEI 3HATB: © MPUMCHATD XUMUHCCKHE | K
H METOZEI - OCHOBHBIC H 3aKOHBI ISl KOHKPETHBIX f, OHTPOJIbHEIC
€CTECTBCHHLIX HAYK (yHIaMeHTaNbHbIE 00BEKTOB; - nH(opManmeli o BOIPOCEHI K
M MaTE€MaTUKH s 3aKOHBI XHMHH; - OCYILCCTBIAT Ha3HAYCHWM U 00JJacTH OoTYeTaM 10
petieHust 3a1a4 HOIIK-1.1.ITpumenser - TeopeTHYeCcKHe MaGopaTopHbIit NPUMEHEHHSA OCHOBHBIX | J1TabOpaTOPHBIM
HHXEHEPHOUI 3aKOHBI €CTECTBEHHBIX OCHOBHI OOIIMX 3aKOHOB | 3KCTIEDPHMEHT TIPH XUMHYECKUX pabotam
JIESITENIBHOCTH HAayK JJIs ONIMCAaHUs XUMHYECKHX MCCIEI0BAHUN KOHKPETHOTO | COEIMHEHH; - 3ajaHus K
paboTHl 0OBEKTOB HPOLECCOB; 00beKTa; - HaBBIKAMU MUCbMEHHBIM
- METOJIBI U CIIOCOOBI - BBIIIOJIHATH PaCUCThI M BbINOJIHCHUS OCHOBHBIX | KOHTPOJbHBIM BOI'[pOCbI JUIA
Oy CHI obpabotky XMUMHYECKHX onepauuii | paboram 1o HNHCHMEHHOTO
XMMHHECKHX IKCIIEPUMEHTAIIBHBIX IPH HCCIIe0BAHHHY pasienam SK3aMEHA
COCINHEHHIL.. QHHBIX C HCIOJIb30BAHUEM )
A A 00beKTa; (30 6uneros)
nuTepaTypsl 1 DBM.
- MeToJiaMu 00paboTKH Bonpocs! s
Pe3yJbTaTOB. YCTHOI'O
. BJIA/IETH: cobeceoBaHMS Ha
3HATE: .
YMETH: - HaBBIKAMH 9K3aMeHe: OMIIeTHI
- TEOPETHYECKHE . - Kontpomnbusle
UOIK-1.3. P OCHOBBL XHMHUIL: - COCTAaBJIATH ILJIAaH CaMOCTOSITEIIbHOM pabOThI (30 GHHeTOB)
-2 Femaet oo ’ MIPOBEJICHUS] HAyYHOH B 00J1aCTH XUMHUECKUX BOIPOCEHL K
-MCTOJbI
MIPUKIIAJHBIE 3a0a41 e e?nqecxoro pa3paGoTKH;- [POLIECCOB; oT4eTaM 110
HHXCHEPHOH nnaII){ MDOBAMHS KOPPEKTHPOBATH 33[a4n - OCHOBHBIMH (PU3HKO- 11a60paTOPHEIM
ACSATECIBHOCTH C XHMHqI; CKOTO JKCIIEPUMEHTA B XAUMHYECKMMHU METOIaMH paboram
HCIIOJIb30BaHUEM 3aKOHOB COOTBETCTBHU C aHaJTN3a KOHKPETHBIX - 3amaHus K
OKCIICPHMEHTA B MOTPEOGHOCTEIO TPOLIECCOB;
€CTECTBEHHBIX HAYK U MpAKTHIECKOH , :)11?1330 o por ; MTUCHMEHHBIM
MaTeMaTHIECKOTO JeSATENbHOCTH; p A - pusmKo- KOHTPOJIbHBIM
arrapara. - METOJbl aHAIN3a U ) gCyéL[BCTBJ‘lﬂTb MATCMATHACCKIM paboram 1o
00paboTKy 1 aHau3 IIapaTom TKH
00pabOTKH MOTYYCHHBIX P Y anmaparom 06pabo pasncinaM

PpE3yNbTATOB.

TMOJIY4YCHHBIX PE3YyJIbTATOB.

MOTy4YEHHBIX
pE3yIbTaTOB.




4. CTPYKTYPA U COAEP KAHUE INCLUITIJIMHBI

4.1. Pactipeenenne Tpy10EMKOCTH JTUCIUTIIIMHEI 110 BUJIaM paboT MO CEMECTpam

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

Tabruya 3 — Pacnpedenenue mpyooémrocmu OUCYURIUHBL NO 8UOAM pabOm NO cemecmpam

TpynoémkocTs B yac
Bun yueGHO# paboThI Bcero B T.4. o cemecTpam
4acoB 1 cem | 2 ceM
C MCIIOJIb30BAaHUEM DJIEMEHTOB 3JICKTPOHHOTO
dopmaT U3y4eHHs TUCHUTUITMHbI
oOyueHus
OO6mas TpyA0EMKOCTh AUCIUIUIMHBI TIO 216 216
yueOHOMY TJIaHy
1. KonrakTHas pabora: 92 92
1.1. AynutopHast paboTa, B TOM YHCIIE: 85 85
3aHATHA JeKIMoHHoro tumna (JI) 34 34
3aHsATUA ceMunapckoro tumna (I13-
CEMHUHApBI, IPAKTUUYECKHUE 3aHITHS U
71p)
nabopatopHbie pabotsl (JIP) 51 51
1.2. BHeayuTopHasi, B TOM YHCIIE: 7 7
KypcoBas padota (mpoekt) (KP/KIT)
(KOHCYNBTAIUS, 3aIIUTA)
TEKYLUI KOHTPOJIb, KOHCYJIbTALUU 110 5 5
JVICIIATUTAHE
KOHTaKTHas paboTa Ha 2 2
npoMexyTouHoM KoHTpoJie (KPA)
2. CamocTtosrenpHas padora (CPC) 79 79
pedepar/scce (MOATroTOBKA)
pacuérHo-rpaduueckas padota (PI'P)
(oAroTOBKA)
KOHTPOJIbHAS paboTa 30 30
KypcoBasi pabota/mpoext (KP/KIT)
(moAroToBKa)
CaMOCTOATEbHOE H3YYEHHE PA3/IEIIOB,
CaMOTIOATOTOBKA (TIpopaboTKa 1
MMOBTOPCHUC JICKIIMOHHOTO MaT€pHraia u
Marepuaia y4eOHUKOB U y4eOHBIX 49 49
MOCOOWIA, TOATOTOBKA K TAOOPAaTOPHBIM U
MMPAKTUYCCKUM 3aHATHUAM, KOJIJIOKBUYM U
T.J1.)
[ToaroToBka K sK3aMeHy (KOHTPOJIb) 45 45




4.2. ConeprkaHue UCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

Tabnuya 4 — Codeporcanue OUCYUNIUHBL, CMPYKMYPUPOBAHHOE NO MeMam

Bunsr yueOHON pabOTHI

[Inanupyemsie K
OHTaKTHas
(KoHTpONUpyeMbIe) paboTa w HanmenoBanue Peamsanns HaunmeHnoBanne
pe3yNbTaThI % E . HCIOJIb3YEMBIX B paMKax pa3paboTaHHOTO
OCBOCHHS: o R IR 598 aKTHUBHBIX U [IpakTrdeckon DNIEKTPOHHOTO
ko1 YK: OITK: TTK HaumeHoBaHue pa3aenos, TeM g £ 8|2 S % g 6 Bun CPC HHTEpAKTHBHBIX [OATOTOBKH Kypea
Y MHAUKATOPbI Eﬁ E Eﬁ E Eﬁ § 8 8 00pa30BaTEeIbHBIX (TpynoemMKkocTh B | (TpYJOEMKOCTH B
JNOCTHKCHUS % § L§ % = 2 '~§ = TeXHOHOFI/Iﬁl2 gacax) ! qacax)14
KOMITETEHIHI SE e |% 8| © =
1 CEMECTP
Pasnen 1 Beenenne. OcHOBHBIE 3aKOHBI XUMUU
IIOATrOTOBKA K JICKIIUAM _HeKI_H/ISI -
1.2 (er. 5-30); 2.1 00BsACHEHHE ¢
Tema 1.1 Beenenue. OcHOBHBIE 3aKOHBI 1 L (ct.8-15) YJaCTUYHBIM
XUMHUHA MIPUBJICYEHHEM
(b opMBI AUCKyCCUH,
Oecenpl
OIIK-1 JlaGopatopuas pa6ora Ne 1.1 Moeipopaie
MOIIK-1.1 OrnpeneneHre SJKBUBAJIEHTHOW MacChl 3 1 moproTosxa k JIP MPOM3BOACTBEHHAIX
[3.1] ctp. 3-38 IIPOLECCOB U
Mertaiia. Pemenue 3agad o teme 1.1. .
NOIIK-1.3 CUTyaluu
CamMocrosiTenbHas paboTa 1o )
OCBOEHHIO 1 pa3zena:
Brimonxnenue
nomarranx KP
JIOMAIIIHsSIT KOHTPOJIbHAS paboTa 4 [3.1] cTp. 24-33 (o
BEIOODPY
IIpenoaaBaTes)
Hroro mo 1 pasgeny 1 3 6




Buapl yueGHOI paboThI

[Inanupyemslie
KonTaktHas
(KOHTpONUpyeMBbIe) paGora - HaunmenoBanue Peanuzanns HaumenoBanue
pe3ynbTaThl g9 UCTIOJNIb3YEMBIX B paMKax pa3paboTaHHOTO
=Y .
OCBOCHHUSL: 0 0 HE o s AKTHBHBIX U [pakTHyeckoii DJIEKTPOHHOTO
HaumeHoBaHWe pasienos, TEM g |B8glEglegyr Bug CPC
ko1 YK: OIIK: ITK ) S =g § FlsEg MHTEPAKTHBHBIX MOJTOTOBKA Kypca
- | & -
U UHUKATOPBI S |E8|E E g S 00pa3oBaTeIbHBIX (TpymoeMKocTh B | (TPYIOEMKOCTH B
= ool & Q = .12 13 14
JIOCTIDKEHUS g 18¢| a3 g 5 Qe TEXHOJIOTHH yacax) yacax)
. g o,
KOMIIETEeHIUHN = é Slg
OIIK-1
HOIIK-1.1
Paznen 2 Xumudeckast TepMOAMHAMHKA
HOIIK-1.3
Jlexnusg -
Tema 2.1 DneMeHTbl XUMUYECKOM 00BsICHEHHE C
IIOATrOTOBKA K JICKITUAM
TepMoauHaMuku. TerutoBbie 3 dexTs 1 L lzﬂ (cr. 5-30): 2 1H YaCTUYHBIM
.2 (cr. 5-30); 2.
XUMHUUYECKHX PEaKIHH. (c1.8-15) MPUBJICYEHHEM
TepMOXUMHUYECKUE PACUETHI. (bOpMBI ANCKYyCCHH,
Oecenbl
Tema 2.2 DHTpONHS U U3MEHEHUS €€ B
NOATr0OTOBKA K
XMMHUYECKHX peakiysix. Hampasnenue A
o JICKOHUAM
XUMHYECKHX peakiuii. JHeprus ['mb0ca.
peaktt P > 2 1 1.2 (cr. 5-30); 2.1
CBs13b TEPMOJIMHAMHYECKUX (QYHKIHH C (cr.8-15)
HarpaBJeHUE U pabOINMHU
TeMIlepaTypaMH XUMHYECKHX IPOLIECCOB
MopaenupoBanue
Jlaboparopras padota 2.1 OnpeneneHue
TEIJIOTHI PACTBOPEHHSI U TEILIOTHI Honrotoska x JIP HPOHBROACTREHIAI
3 1 [3.2] ctp. 40-42 IIPOLIECCOB U
rujparanuy. PemreHue 3a1ad no teme o
2 1nn2 CUTYaIHi
An22.
MOATOTOBKA K -
JlabopaTophast paboTa Ne 2.2 A a6 Cobecenosarne
KOHTPOJIbHOU PpaooTeC u
KonrposibHas pabota no pasjeny 2. 3 4 o (bopp e (f) oro KOJIIOKBUYM
MJICHHU TUCTOB
Craua otyeToB mo TeMam 1.1 m 2.1. [3.1] c1p.33-38, [3.2]




0T

Buapl yueGHOI paboThI

[Inanupyemslie
KonTaktHas
(KOHTpOIUpPYEMEIE) 6 HaunmenoBanue Peanuzanns HaumenoBanue
abora % @
pe3yIabTaThI P g S UCTIONB3YEMBIX B paMKax pa3paboTaHHOTO
4 I o .
OCBOCHHUS: H o ) e ,| 3 &8 AaKTUBHBIX U IIpaxTuyeckoit DIEeKTPOHHOTO
aMMEHOBAaHUE Pa3/CIIOB, TEM g8 S| B -
kon YK; OIIK; ITIK PasA ’ g EF| 8 F 5 ? ) Bun CPC WHTEPAKTUBHBIX MIOATOTOBKH Kypca
o o) = (&) o
U UHUKATOPBI S | 2| LS g S 00pa3oBaTeIbHBIX (TpymoeMKocTh B | (TPYIOEMKOCTH B
= Q. ol E & Q = .12 13 14
JIOCTIDKEHUS g 18¢| a3 g 5 Qe TEXHOJIOTHH yacax) yacax)
. o g o,
KOMIIETEHITHIA S8 S Ee
cTp.40-44
CamocrostensHas paboTa 1o ;
OCBOCHHIO 2 pazjiena:
Beimonxenne
nomamrHux KP
JIOMAaIIIHSISI KOHTPOJIbHAs paboTa 4 [3.3] ctp. 3-9 (Mo
BEIOODPY
MIpenoaBaTes)
HWroro no 2 pazneny 3 6 1
Pazgen 3 Kunetnka XMMHUYECKHX MPOIIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH Jlexums -
XUMUYECKOl knHeTUKH CKOPOCTb. o0BsiCHEHNE C
XUMHYECKHIX PEaKIii. 3aKOH JICHCTBUS OATOTOBKA K Jiekisim | LaCTHIHBIM
OIIK-1 Macc JUIsl TOMOT€HHBIX U T€TE€POTreHHbIX 2 1 1.2 (cr. 5-30); 2.1 HPHBJICICHHIEM
UOIIK-1.1 peakuuit. CTaIuiHOCTD U TOPSIAOK (ct.8-15) (OpMBI AUCKYyCCHH,
peakuuu. BriusiHue TemiiepaTypsl Ha becepr
HOIIK-1.3 CKOPOCTB PEAKIUH.
Tema 3.2 DHEprus akTHBAIIMH. Jlexinst —00BACHEHNE
IIOATOTOBKA K JICKIIUAM
YpaBHeHue AppeHnyca. C YaCTUYHBIM
P pperiy 2 1 | 12(cr5-30)2.1

Karanutnueckue peakuuu. XUMHUECKOE
paBuoBecue. [Ipunnun Jle [larense.

(c1.8-15)

IIPUBJICYCHUEM
(hOpMBI TUCKYCCUU
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Buapl yueGHOI paboThI

[Inanupyemslie
KonTaktHas
(KOHTpONUpyeMBbIe) paGora - HaunmenoBanue Peanuzanns HaunmenoBanue
pe3yJIbTaThI g S UCTIONB3YEMBIX B paMKax pa3paboTaHHOTO
=Y .
OCBOCHUSL: o 0 E o8 AKTHBHBIX U [pakTHyeckoii DJIEKTPOHHOTO
HaumeHoBaHWe pasienos, TEM g |B8glEglegyr Bug CPC
ko YK; OIIK; K ’ 5 | & § 5l s UHTEPAKTUBHBIX MOITOTOBKH Kypca
- | & -
U UHUKATOPBI S |E8|E E g S 00pa3oBaTeIbHBIX (TpymoeMKocTh B | (TPYIOEMKOCTH B
= oo g 2 — 12 13 14
JIOCTIDKEHUS g 18¢| a3 g 5 Qe TEXHOJIOTHH yacax) yacax)
. a3 o,
KOMIIETEHITHIA S8 S Ee
JlabopatopHras padota Ne 3.1 CxopocTts Mopnenuposanune
XUMHUYECKHUX PEeakIi. XUMHIECKOE 3 1 MOATrOTOBKA K JIP MIPOM3BOJICTBEHHBIX
paBHOBecue. PemieHue 3a7au 1no teme [3.4] ctp. 3-17, 33-37 MPOIECCOB U
3.1u3.2. CUTYyaIun
noaroroska Kk KP u Komnoksuym-
JlabopaTopHnas padorta Ne 3.2
KomTpomsHas pa6oTa 1o paseny 3 3 4 odopMIIeHIE OTYETOB cobecenBanne
C 31 ’ [3.4] ctp. 3-17, [3.3]
Jaya 0T4eToB 1o Teme 3.1. ctp. 10-31
CamocrostensHas paboTa 1o 7
OCBOEHHIO 3 pazjiena:
JIOMaIIHsAs KOHTPOJbHAs paboTta BeinonHenue
nomamHux KP
4 [3.4] ctp. 23-33 (o
BEIOODPY
TIpPero1aBaTeis)
Hroro no 3 pasneny 4 6 11
Pasnen 4 PacTBOpHI 37€KTPOIUTOB
Jlekmus -
Tema 4.1 JlucriepcHble CUCTEMBI U X
OIIK-1 K oOBsiCHEHHE C
HOTK11 kinaccudukanus. Komterarususie MOJrOTOBKA K JISKIMHAM | oo
' cBoiicTBa pacTBOpoB. CriocoObI 9 1 1.2 (cr. 5-30); 2.1
. . NIPUBJICYEHHEM
BBIP@KEHHI KOHIICHTPAIUH. DHEPreTUKa (ct.8-15) P
HUOIIK-1.3 (OpMBI AUCKYyCCHH,
npolrecca pacTBOPEHHs TBEPABIX U 6
ecebl
ra3000pa3HBIX BEIIECTB.




¢t

[Inanupyemslie
(KOHTpOIUpPYEMEIE)
pe3yJIbTaThI
OCBOCHUSL:
kon YK; OIIK; ITIK
U UHIUKATOPbI
JIOCTIDKEHUS
KOMIIETEeHIUHN

Buapl yueGHOI paboThI

KonTaktHas
HaumenoBanue Peanuzanus HaumenoBanue
pabota w @
g9 UCTIOJNIb3YEMBIX B paMKax pa3paboTaHHOTO
=Y .
o 0 58 ¢ AKTHBHBIX U [pakTHyeckoii DJIEKTPOHHOTO
HaumeHoBaHWe pasienos, TEM g |28|lEB| &> Bug CPC
& £F| 57| 550 HHTECPAKTHBHBIX MOJTOTOBKA Kypca
o o) = (&) o
= EZ|E &85 =& 00pa3oBaTeIbHBIX TPYLOEMKOCTD B TPYAOEMKOCTD B
= S = SERS S =0
5 |22|EE| 28 .12 13 14
5 8¢l 3 = S8 TEXHOJIOTHH yacax) yacax)
8 &l &3 (=%
[:: I:: |:1 ™
Tema 4.2 PacTBOPBI DIIEKTPOIIUTOB. Jlexums -
OCHOBHBIE XapaKTEPUCTHKH 00BsACHEHHE C
351ekTposuToB. CliaGble U CHIIbHBIE MOZIrOTOBKA K Jtekimsiv | acTATHBIM
JNIEKTPOITUTHL. DIICKTPOTUTHICCKAsI 2 1 1.2 (cr. 5-30); 2.1 TPUBJICICHUEM
JuccolManus Bojbl. MlonHoe (ct.8-15) dopmsl uckyccu,
[pOU3BEEHNE BOJIbL. BOMOPOIHbII Oecenpr
nokasartesb- pH cpeapbl.
Jlabopatophas padota Ne 4.1 PactBops! MonenupoBaHue
noaroToska k JIP
2JEeKTPOIHUTOB. PaBHOBECHE B pacTBOpax 3 1 [3.5] c1p. 26-32 MIPOU3BOJICTBEHHBIX
JJIEKTPOJIUTOB. ' ' MIPOIIECCOB
Tema 4.3 I'eTreporeHHOE paBHOBECHE B Jlexmmst -00BACHEHHE
pacTBOpax 3IEKTPOIUTOB. TOATOTOBKA K JICKIIIM | ¢ yacTygpIM
2 1 1.2 (cr. 5-30); 2.1
PacTBOpUMOCTP U IpOU3BEICHIE (cr.8-15) MIpUBIICUYCHIEM
. cr.8-
pactBopumocTH. ['uaponus cosen. (bOPMBI IMCKyCCHH
JlaGoparopuas paborta Ne 4.2. Pemenue 3 1 noaroroska k JIb
3aga4 o Teme 4.2 u 4.3. [3.5] ctp. 3-26
Jlabopartopuas padota Ne 4.3. noaroroska k KP
KonTponsHas pabora 1o pazzaeny 4. 3 4 1 o(popMIIEHHE
Cnava otyeToB 1o Teme 4.1. orueros[3.5] crp. 3-26
CamocrositesnsHas paboTa 110 OCBOCHHUIO
4 paznena:
BBIIIOJIHCHHUC
nomamHaux KP
JIOMAIIHSST KOHTPOJIbHAs paboTa 4 [3.5] cp. 3-26 (10
BBIOODY
IIpenoaaBaTes)




€T

Buapl yueGHOI paboThI

ITnanupyemsle
py KonrtaxtHas
(KOHTpONUpyeMBbIe) paGora HanmenoBanue Peanuzanns HaunmenoBanue
% @
pe3yJIbTaThI g S UCTIOJIb3YEMBIX B PaMKax pa3paboTaHHOTO
=Y .
OCBOCHUSL: o 0 o, 588 AKTUBHBIX U [pakTHyeckoii DJIEKTPOHHOTO
) ) HaumeHnoBanue pa3aenos, TeM ] 23 E 3l g5 Bun CPC
kon YK; OIIK; ITIK = a7 37| 3EQ WHTEPAKTUBHBIX MOJATOTOBKU Kypca
o o) = (&) -~ =
U UHUKATOPBI S |EE|E2E5|8¢8 00pa3oBaTeIbHBIX (TpymoeMKocTh B | (TPYIOEMKOCTH B
= Q. ol E & Q = .12 13 14
JIOCTIDKEHUS g 18¢| a3 E 5 Qe TEXHOJIOTHH yacax) yacax)
. a.
KOMIIETEHITHIA S8 S Ee &
Hroro no 4 pasneny 6 9 13
OIIK-1 Paznen 5 OxucnnTenbHO-BOCCTAHOBHTEIBHBIEC PEAKIINU. DIEKTPOXUMHSL.
HOIIK-1.1 Koppo3sus u 3amuTa MeTamios
Tema 5.1 OKUCIUTETBHO- Jlexuus -
HOIIK-1.3

BOCCTaHOBHUTEJIBEHbIC PEAaKLIHH.
OCHOBHBIE TIOHSATHSI U KJIaCCU(HUKALIUS
OBP. Cocrasnenue ypasaenuit OBP u

IIOATrOTOBKA K JICKITUAM

00BsCHEHHE C
YaCTUYHbBIM
HpI/IBHe‘IeHI/IeM

2 1 1.2 (cr. 5-30); 2.1

MeToJIbl To100opa ko3 uIMeHTOoB. (er é 15) ) opmbl auckycenw,
[MToTeHMabl OKUCIUTEIHHO- ' Gecerbr
BOCCTAHOBUTENBHBIX AJIEKTPOIOB.

Hamnpasnenue nporexanust OBP.

JlaGoparopnas paborta Ne 5.1. MonenupoBanue
OKHCIUTENFHO-BOCCTAaHOBUTEIILHBIE 3 1 noarotoska K JIP MIPOU3BOJICTBEHHBIX
peakuuu. Pemenue 3agau no reme 5.1. [3.6] cTp. 3-35 [IPOLIECCOB U

Jlexnus -
Tema 5.2 DneKTpOXUMHYECKHE
00BsCHEHHE C
nporieccsl. [loHsTHE 00 3IEKTPOIHOM IOATOTOBKA K
YaCTUYHBIM
noteHnuane. IloreHnuans JeKLHSIM
2 1 . MPHUBJIEYEHUEM
METAJUIMYECKUX U Fa30BbIX JJIEKTPOJIOB. 1.2 (cr. 5-30); 2.1 o
. OPMBI JUCKYCCHU
Bomopoansiii s1ektpo. YpaBHeHue (cr.8-15 6 p yeent,
. ecebl
Hepucra. Psan HanpsoxeHni MeTaoB.
Tema 5.3. Xumuueckre HCTOYHUKU TOKA. Jlexuus -
lNanpBanMyeckuit aneMeHT JaHWAIIsA- noaroToBKka K nexmusy | OOBICHEHHE C
Sxo6u. .I'anpBaHMYECKHE IEPBUYHBIC 1 1 1.2 (cr. 5-30); 2.1 JacTHIHBIM
JJIEMEHTBI. AKKyMYJISTOPBI U (ct.8-15) MPUBICYCHUCM

TOIIIMBHBIC DJICMCHTHI.

(OPMBI IUCCKYCHH.
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[Inanupyemslie
(KOHTpOIUpPYEMEIE)
pe3yJIbTaThI
OCBOCHUSL:
kon YK; OIIK; ITIK
U UHIUKATOPbI
JIOCTIDKEHUS
KOMIIETEeHIUHN

Buapl yueGHOI paboThI

KonTaktHas
HaumenoBanue Peanuzanus HaumenoBanue
pabota w @
g9 HCTIOJIE3YEMbIX B paMKax pa3paboTaHHOTO
4 I o .
o 0 58 ¢ AKTUBHBIX U [pakTryeckoit DIEKTPOHHOTO
HaumeHoBaHWe pasienos, TEM g |28|lEB| &> Bug CPC
o £F|l 87| 850 HHTECPAKTHBHBIX MOJITOTOBKH Kypca
o o) = (D) o
= £ 3| ZE 5 & 00pa3oBaTeIbHBIX (TpymoeMKocTh B | (TPyZOEMKOCTB B
5 |28|EE| g 12 13 14
5 8¢l 3 = 5 < TEXHOJIOTHH yacax) yacax)
8 &l &3 (=%
[:: I:: |:1 ™
Tema 5.4 Kunetuka 31€KTpOIHBIX Jlexuus -
npoueccos. [lonspuzarus u obbscHeHe ¢
nepeHanpspkeHue. OO1e MoHATHS 00 [OArOTOBKA K JICKIIHAM HaCTHIHBIM
3JEKTPONIH3E. DIEKTPOJIU3 PACIIIABOB U 2 1 1.2 (cr. 5-30); 2.1 TIPUBIICICHICM
PacTBOPOB C PACTBOPUMBIMH H (ct.8-15) bopmer auckyccum,
HHEPTHBIMHU JJICKTPOJAMHU. 3aKOHBI Gecener
®dapages.
JlabopaTopHnas padorta Ne5.2. MonenupoBaHue
Onexrpoxumus. Onpenenenue IC MIPOU3BOJICTBEHHBIX
rajJbBaHUYCCKHUX JICMEHTOB. . . HoAroToBKa K JIP MPOLIECCOB U
DJEKTPOJIU3 PACTBOPOB C HHEPTHBIMH U [3.8] ctp. 36-48 CUTYyaIui
PacTBOPUMBIMHE IIEKTPOJaMu. Pemienue
3a1a4d o teMaM 5.2.- 5.4.
Tema 5.6. Kopposus. Knaccugukarus Jlexums -
KOPPO3HOHHBIX IPOLECCOB. obpscHeHHe ¢
XUMHWYECKAHN U DIEKTPOXUMHYIECKH I “aCTHTHRIM
IMOATOTOBKA K JICKIMIM
MEXaHHU3MBI KOPPO3UH METAILIOB. A a UPHUBIICYCHICM
N 3 1 1.2 (cr. 5-30); 2.1 (OPMBI JHCKYCCHH
MexaHu3M 3ICKTPOXUMHYCCKON (c1.8-15) ’
xopposuu. Kopposus ¢ BomopoaHoii 1 Gecenl
KHCIIOPOIHOM nenossipuzanueii. Meroibt
3aIUTHI METAJUIOB OT KOPPO3UH
Jla6oparopnas pa6ota Ne 5.3 Kopposus P Monemiposatne
IIOArOoTOBKA K
¥ 3allUTa METAILIOB OT KOPPO3HH. 3 1 IpOM3BOACTBCHHBIX
[3.8] cp. 3-36 TPOLIECCOB
Pemenue 3anau no teme 5.6
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Buapl yueGHOI paboThI

[Inanupyemslie
KonrakTHas
(KOHTpOIUpPYEMEIE) 6 HaumenoBanue Peanuzarus HaumenoBanwe
pabora ® @
pe3yIabTaThI g S HCTIOJIb3YEMBIX B pamMKax pa3paboTaHHOTO
4 I o N
OCBOCHMUS: H o e .le,l B8 s aKTUBHBIX U IIpakTueckoit DIEeKTPOHHOTO
aUMCHOBAHHE Pa3JICIIOB, TEM 4 S| B .
ko YK; OIIK; K PasA ’ 5 |EE| 5 F 5 ? %) Bun CPC UHTEPAKTUBHBIX MOITOTOBKH Kypca
- o) = (D) o
U UHUKATOPBI S | 2| LS g S 00pa3oBaTeIbHBIX (TpymoeMKocTh B | (TPYIOEMKOCTH B
= Q. ol B E Q = .12 13 14
JIOCTIDKEHUS g 18¢| a3 E 5 Qe TEXHOJIOTHH yacax) yacax)
N =Y a,
KOMIIETEHITHIA S8 S Ee
cobecenoBanne
JlabopatopHas pabota Ne 5.4. IMoxaroroska k KP u A
KonTtponpHas pabora mo pasmemny 5. 5 6 o(opMIIeHHE OTIETOB
Cpada otyetoB 1m0 5.1 ,5.2m 5.3 [3.8] ctp.3-36
CamocrosiTenbHas paboTa 1Mo 14
OCBOCHHIO 5 pa3zzena:
Boinonnenue
nomamrHux KP
JIOMAIIHSST KOHTPOJIbHAsE paboTa 4 [3.8] cTp.3-36 (10
BEIOODPY
TIpPero1aBaTeis)
Hroro no 5 pasgeny 10 12 18
Paznen 6 Teopus ctpoenust aromoB U [leproanueckuii 3aKoH
Tema 6.1. Mojenu cTpoeHus atoma TIO/ITOTOBKA K JIEKIHAM | JIeKIHs -O0BSCHEHHE
.KBanTOBO- MeXaHUYECKasA MOJIEND [2.2] (c15-30, cr. 16- C YaCTUYHBIM
2 1 63); 2.1 (ct.8-15)
OIK-1 Bogopoaa. CtpoeHue MIPHUBJICUYCHIEM
| Oecenpl
MOMK-1.1 MHOT'O3JICKTPOHHBIX aTOMOB. i\
JlabopatopHnas pabota Ne 6.1 Pemenue MOJITOTOBKA K 3aHATHIO
MOTIK-1.3 3a/J1a4 10 CTPOEHHUIO aTOMa. 3 2 [3.9] ctp.3-6u
IIpoBepounas padota mo teme 1.1. IPOBEPOYHOIL pabore.
Tema 6.2 Ilepuoguueckas cucrema [OATOTOBKA K JIEKIIHAM
anementoB .. Menaeneena. 2 1 1.2 (cr.5-30); 2.1

Hepnonnqecxne CBOIICTBA JIEMEHTOB

(c1.8-15)
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Buapl yueGHOI paboThI

[Inanupyemslie
KonTaktHas
(KOHTpOIUpPYEMEIE) paGora - HaunmenoBanue Peanuzanns HaumenoBanue
pe3yIabTaThI g S UCTIONB3YEMBIX B paMKax pa3paboTaHHOTO
4 I o .
OCBOCHHUS: H o ol g0 58 ¢ Bi CPC AaKTUBHBIX U IIpaxTuyeckoit DIEeKTPOHHOTO
aUMCHOBAHHE Pa3JICIIOB, TEM & .
ko YK; OIIK; K PasA ’ 5 |E8 § g 5 ? %) ua UHTEPAKTUBHBIX MOITOTOBKH Kypca
- | & -
U UHUKATOPBI S |E8|E E g S 00pa3oBaTeIbHBIX (TpymoeMKocTh B | (TPYIOEMKOCTH B
= ool & Q = .12 13 14
JIOCTIDKEHUS g 18¢| a3 g 5 Qe TEXHOJIOTHH yacax) yacax)
. o g o,
KOMIIETEeHIUHN = é Slg
JlabopatopHas pabota Ne 6.2 Pemenne
3a7a4 Ha [lepuoauueckuii 3aK0H UM. HONTOTOBKA K 3aHATHIO
J.U. MenjieneeBa 1 NepUONYECKHE 3 2 ?3“91’](’361’03'“;0“ pabote | e TecTa
. .9] ctp. 3-6,
cBoiictra. [IpoBepounas padota. [To P
[3.10] ctp. 4-16
Teme 6.
CamocrosiTenbHas padboTa 1o 6
OCBOCHMIO 6 paszfena:
Brinonnenue
nomamHux KP
JIOMAIIHSSE KOHTPOJIbHAs paboTa 3 [3.9] ctp.3-34 (1m0
BBIOODY
MIpenoaBaTes)
Hroro mo 6 pazgeny 4 6 9
Pazgen 7 Xumuueckas CBsI3b U CTPOCHHE MOJIEKYJT
Jlekmus -
Tema 7.1 Onpenenenue u
. 00BsICHEHUE C
OIIK-1 XapaKTEPUCTHKH XHMUYECKON CBS3H. MOIrOTOBKA K JSKUHMAM | o0
OIIK -1 KoBanenTtHas cBsi3b. MeTo | BaJIeHTHBIX 2 1 [2.1] (cr. 49-85); [2.2]
. MIPHUBJICUYCHIEM
HNOIK-1.1 cBszeit. [IpocTpaHCTBEHHAs CTPYKTYpa (ctp. 69-150) P
MoKyt (hOpMBI IUCKyCCHH,
MOIIK-1.3 Gecenbl
Jlabopatopnast pabota Ne 7.1 Pemenue
3a7a4 110 XUMHUYECKOM CBSI3U U 3 2 moaroToBka k JIP

CTPOEHUIO MOJIEKYII. MeTO T BAJICHTHBIX
CBSI3CH.

[3.11] ctp. 3-33
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[Inanupyemslie
(KOHTpOIUpPYEMEIE)
pe3yJIbTaThI
OCBOCHUSL:
kon YK; OIIK; ITIK
U UHIUKATOPbI
JIOCTIDKEHUS
KOMIIETEeHIUHN

Buapl yueGHOI paboThI

KonTaktHas
HaumenoBanue Peanuzanus HaumenoBanue
pabota 5 @
g e, HCTIOJIb3YEMBIX B pamMKax pa3paboTaHHOTO
D) N 58 ¢ aKTHUBHBIX U IIpakTuueckoii DIEeKTPOHHOTO
HaumeHoBaHWe pasienos, TEM g |28|lEB| &> Bug CPC
5 =537 550 HMHTEPAKTUBHBIX MOATOTOBKH Kypca
- | & < g
S SE|EE|lgE & 00pa3oBaTeIbHBIX (TpymoeMkocth B | (TPyIJOEMKOCTb B
5 |28|EE| g 12 13 14
¥ 1 8e| EE| 88 TEXHOJIOT Uit Yacax) Yacax)
S |g &l &0 &
S =
Jlexnusg -
00BsSCHEHHUE C
Tema 7.2 MeToJ1 MOJEKYJIAPHBIX MOJITOTOBKA K JICKI[HAM
. YaCTHUYHBIM
opbOuraieii. NoHHAs CBSI3b. 2 1 1.2 (cr. 5-30); 2.1
. MIPUBJICYEHHEM
MeKMOIeKyIsIpHBIC B3aUMOICHCTBHS (ct.8-15)
(GbopMBI AUCKyCCUH,
Oecepl
JlabopatopHras pabota Ne7.2 Meton [OArOTOBKA K JIEKLHSIM
MOJICKYJISIPHBIX opOuTanei. MlonHas 3 2 [2.1] (ct.1-170), [2.2]
CBS3b (ctp. 154-201)
Tema Ne 7.3. Metamsl. MeTtamindeckast Jlexius -00bsACHEHNE
cBs3b. [loHsATHE O 30HHOI Teopuu ) 1 MOJrOTOBKA K JEKIUHU C YaCTUYHBIM
kpuctamios. [lonynpoBogHuky u [3.12] ctp. 3-29, 36-41 | MPUBJICUCHUEM
JIUDIIEKTPUKH (b opMBI AUCKyCCUH,
JlabopatopHnas padota Ne 7.3 Pemienue
. 3 2 noaroTtoska k JIP
3a/1a4 10 30HHOH TEOPHH KPUCTAIIIIOB.
n PHH Kp [3.12] ctp. 3-29, 36-41
ITonynpoBoaHuku
JlabopatopHas padota Ne 7.4 3 noaroroska xk KP KonrponbHast pabota
KonrponsHas pabota o paznery 7 [3.12] ctp. 3-35
CamocrosiTenbHas paboTa 1o 9
OCBOEHHMIO 7 pazfena:
BBIITOJIHCHHUEC
nomamHux KP
JIOMAIIIHsIT KOHTPOJIbHAs paboTa 2 [3.12] eTp. 3-35 (mo
BBIOODY
HPeTIo 1aBaTeIs)
Hroro no 7 pazneny 12 14 11




Buapl yueGHOI paboThI

[Inanupyemslie
KonTaktHas
(KOHTpOIUpYEMEIE) paGora HaunmenoBanue Peanuzanns HaumenoBanue
% @
pe3yIbTaThl g S UCTIOJNIb3YEMBIX B paMKax pa3paboTaHHOTO
=Y .
OCBOCHHUSL: o | g o ,| 588 AKTHBHBIX U [pakTHyeckoii DNEeKTPOHHOTO
HaumeHnoBanue pa3aenos, TeM ] 23 E 3l g5 Bun CPC
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5. TEKYIUH KOHTPOJIb YCIIEBAEMOCTU U ITIPOMEXYTOUYHA S ATTECTALIASA
10 U'TOI'AM OCBOEHUMA JUCHUAIIINMHBIL.

Texymuii KOHTPOIb OCYIIECTBIIETCS 10 BCEM BUJaM Y4€OHOI'0 IPOoLecca: TECTUPOBAHUE
10 TEMaM JIEKLIMOHHBIX 3aHATHH, pelIeHUe IPaKTHUECKUX 3ajay, KOHTPOJIbHbIE PaOOTHI.

5.1. TumoBble KOHTPOJBHBIC 3aJaHUSI WU HHBIE MATEPUANIBI, HEOOXOJAUMBIC ISl OLICHKH
3HAHUM, YMEHHUI 1 HABBIKOB U (UJIM) OTBITA ACSITEIBHOCTU

Bonpocel, uHOuBHMAyadbHBIE 3aJaHus W 3aJadd IPEICTaBIECHbl B METOJUYECKHX
YKa3aHUAX K IPAKTUUECKUM U J1abopaTopHbIM 3aHATUAM [3.1 — 3.13], npeacraBieHHbIX B 1. 6.3.

5.2. Onucanue nokasarenei U KpUTEpUEB KOHTPOJIS YCIIEBAEMOCTH, ONIMCAHUE KA
OLIEHUBaHU

JIJis ONleHKY 3HAHWW, YMECHH, HAaBBIKOB U ()OPMUPOBAHUS KOMITCTECHITUH 110 TUCIUILIAHE
MOXXET TPHUMEHSITHCS OAIbHO-PEUTHHIOBAs/TPAIUIIMOHHAS CUCTEMa KOHTPOJS W OICHKHU
YCIIEBAEMOCTH CTYJICHTOB.

Tabnuya 5 — Bannvno-petimuneo6as cucmema OYeHUBaHUs

[Ixana
DK3aMeH
OLICHUBAHMUSI
41-50 OT1iinyHO
31-41 Xoporto
21-30 Y 10BIETBOPUTEIILHO
0-20 HeynoBneTBopuTenbHO
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Tabnuya 6 — Kpumepuu oyenusanus pesyromama o6yueHus no OUCYUNJIUHE U WKALA OYEHUBAHUSL

Kon u
HanMeEHOBaHUE
KOMIIETEHIIHHA

KOH 1 HAUMCHOBAHUEC
HHAWKATOpa JOCTUKCHUSA
KOMIICTCHIINH

Kputepuu orieHuBaHMs pe3yabTaToB 00ydeHUS

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

OT max peUTUHTOBOMI
OIICHKH KOHTPOJIS

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

OT max peUTUHTOBOI
OIICHKH KOHTPOJIS

Onenka
«XOPOIIIO» /
«3a4TEHO»
75-89%

OT max peUTUHTOBOU
OIICHKH KOHTPOJISI

Onenka
«OTJIIMIHOY /
«3a4TEHO»
90-100%

OT Max pPEUTUHTOBOM
OIICHKH KOHTPOJIS

OIIK-1. Ciocoben
HCTIONB30BaTh
MIOJIOXKEHHUS, 3aKOHBI
Y METO/IBI
€CTECTBCHHBIX HAayK
Y MaTeMaTUKH JUIsl
pelieHus 3agay
HHXEHEPHOU
JIeITeIIbHOCTH.

HOIIK-1.1 [Ipumensier
3aKOHBI €CTECTBEHHBIX HayK
JUISL OTIHCaHus pabOTHI
o0ObekTa.

He 3HaeT OCHOBHBIX IOHATHH U
3aKOHOB XHMHH ,HE YMEET
OCYILECTBIIATh J1a0OPaTOPHBIiL
9KCIEPUMEHT, HE BIIAJICeT
HaBBIKAMH OCHOBHBIX XUMHYECKHX
oIepanuii. He MOXET BHIITOJIHATH
pacdeTsl 1 00paboTKy
9KCTIEPUMEHTAIIBHBIX PE3yJIbTaTOB
C UCIIOJIb30BaHUEM JIUTEPATyPhI U
3BM.

Cnabo 3HaeT OCHOBHEBIC
MOHSITUS U 3aKOHBI XUMHUH
,ITIOXO0 YMEET OCYIIECTBISITh
J1Ta00PATOPHBIA YKCIICPUMEHT,
¢11a00 BJIa/IeeT HABBIKAMU
OCHOBHBIX XUMHYECKUX
oreparuii. He MOXKeT
MPABUIILHO BBITIOJHATEH PACUCThI
1 00paboTKy
IKCTIIEPUMEHTATBHBIX
Pe3ybTAaTOB C UCTIOJIL30BAHUEM
mutepatypsl 1 OBM.

Xopomo 3HaeT OCHOBHbBIE
TIOHSTHUS U 3aKOHBI XUMHH,
YMeeT OCYIIECTBILITh
71ab0paTOPHBIH
9KCHEPUMEHT, XOPOLIO
BJIAJICET HABBIKAMHU
OCHOBHBIX XUMHYECKHX
oneparuii, MOXeT
BBITIOJTHSTE PacueThl U
00paboTKy
IKCIIEPUMEHTATBHBIX
pe3yIbTaTOB C
HCIIOJIb30BaHHEM
murepatypsl ¥ OBM, HO B
HEKOTOPBIX pasJenax
JIOITYCKAaeT OMHMOKH.

YBepeHHO 3HaeT
OCHOBHBIE TIOHATHS
3aKOHBI XUMHUH, yMEeT
OCYIIECTBIIAT
71ab0paTOPHBIH
9KCIIEPUMEHT, XOPOLIO
BJIa/IceT HaBBIKAMHU
OCHOBHBIX XUMHYECKHX
oneparuii, yBepeHHO
MOXET BBIONHSATH
pacueTsl 1 00paboTKy
9KCTIEpUMEHTAIBHBIX
pe3yIbTaToB C
HCIIOJIb30BaHHEM
murepaTypsl U1 OBM.

NOIIK-1.3Pemmaer
NIPUKJIAJIHBIE 3a1a91
HMHXEHEPHO IeATEIBHOCTH C
HCIOJIb30BaHUEM 3aKOHOB
€CTCCTBCHHBIX HAYK U
MaTeMaTH4ECKOro anmapara.

He Bnaneer Teopetnueckumu
OCHOBaMH XHMUSI; HE 3HAET
METOJIOB TEOPETHIECKOTO
[UIAHUPOBAHHST XHMHUYECKOTO
9KCIIEPUMEHTA U HE yMeeT
COCTABJIATh IJTaH TIPOBEACHHSI
HCCIIEI0OBAHUSI, OCYIIECTBIISATH
00paboTKy M aHAJIN3 TOJIYYCHHBIX
Pe3yIbTaTOB; HE BIA/IEET
HAaBBIKAMH CaMOCTOSITEIIBHON
paboTEI B 00JIaCTH XUMUU U
(H3UKO-MaTEMaTHIECKUM
armapaTroM o0paboTKy
Pe3yJIbTaTOB IKCIIEPHUMEHTA.

[ToBepxHOCTHO 3HaeT
TEOPETHIECKHE OCHOBBI XHMHUH,
HE B TIOJJHOM 00beMe 3HaeT
METO/IbI TEOPUH TLIAHUPOBAHUSI
XMUMHYECKOTO KCIIEPUMEHTA;
HE B [TOJIHOM 00beMe IPOBOUT
aHanM3a u 00paboTKy
Pe3yIbTaTOB HKCIICPHMEHTOB;
HE B IMOJHOM 00beMe BIajieer
HABBIKAMH CAMOCTOSITEIIBHON
paboThI B 00JIACTH XHUMUH U
(hU3MKO-MAaTEMATHIECKIM
.arnmaparom 006paboTKH
pe3yIbTaToB.

Xoporio 3HaeT
TEOPETUYECKUI MaTepral, HO
B OTJIEJBHBIX pa3jienax
JIOTTyCKAeT HETOYHOCTH,
3HAET METOJIBI
TEOPETHIECKOTO
[UIAHAPOBAHMST XUMUYECKOTO
IKCIIEPUMEHTA; 3HAET
METO/IbI aHAJIN3a U
00pabOTKH pe3ysIbTaToB
DKCIIEPUMEHTOB, HO HE
BCET1a BEPHO UX IPUMEHSIET;
BIIafeeT (PU3NKO-
MaTeMaTHIECKHM arliapaTom
00pabOTKH Pe3yIbTaTOB.

OT1an4HO 3HaeT
TEOPETHYECKUI MaTepHal;
3HAET METO/IbI TEOPHH
TUTAaHUPOBAHHUS
JKCTIepUMEHTA; 3HAeT
METO/IbI aHAJIN3a U
00paboOTKH Pe3ylIbTaTOB
9KCHEPUMEHTOB; BIIaJIeeT
(bH3nKO-MaTEMaTHIECKUM
anmapaToM




6. YYUEBHO-METOJJUYECKOE OBECITEYHEHUE ANCHUITJIMHBI
6.1. YueOHas nuteparypa, medaTHble U3aHus OnOIMoTedyHoro GhoHIa

bubnuoTeunslii (OH YKOMILIEKTOBAH MEYAaTHBIMU M3JaHUSMH U3 pacdyeTa He MeHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUIUIUHY (MOIYIIB).

1.1 AxmeroB H.C. OOmias u Heopranudeckas xuMus: Y4ueOHuk 11 By30B / H.C. AxmeToB.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 Tnuaka H.JI. O6mas xumus: YuyeOnuk mis 6akanaBpos / H.JI. I'munka; [lox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., mepepad. u pom. - M.: FOpaiir, 2013. - 901 c.; - 18-¢ u3x.,
nepepad. u jgon. - M.: FOpaiir, 2012. - 898 c.; - M.: Knaopyc, 2011. - 752 c.; - 18-¢ u3n., mepepad.
u pomn. - M.: FOpaiir, 2011. - 898 c.

1.3 Vraii 1.A.O0mas u Heoprannveckas xumusi: Yueonuk / S.A. VYraii. - 4-e uza.,crep. -
M: Bricir.mk., 2004. - 527 c.

6.2. CnpaBouyHo-0ubIMOrpaduueckas iureparypa

2.1 HaymoB B.M. KommnekcHwie coeaunenus: y4ded6. mocodbue / B.M. Haymos, XK.B.
Manynesuy, O.H. Koanesa; HI'TY um. P.E. Anekceesa. — Huxuauit Hosropon, 2019. — 173 c.

2.2 Tankun A.JI. Xumus / AJL. Tankun, B.K Ocmanos. HI'TY um. P.E. Anekceesa. —
Hwxnanit Hosropon, 2013. — 178 c.

2.3 HaymoB B.M. Ctpoenune atoma u xumuueckas cBsizb: y4e0. mocodue / B.M1. Haymos,
K.B. ManyneBuu, I'.A. IlanuueBa, JL.H. Yerbipbox; HI'TY um. P.E. AnekceeBa. — Huxuuit
Hosropoza, 2009. — 189 c.

2.4 HaymoB B.M. Atom, xumHueckast cBA3b U CTpOEHHUE BelecTBa: yued. nmocobue / B.U.
Haymos, JK.B. Manynesuu, I'.A. IlanuueBa, JIL.LH. Yerbipbok; HI'TY um. P.E. AnekceeBa. —
Hwxumiit Hosropon, 2012. — 344 c.

6.3. Metoauyeckue YKa3zaHusd, pCKOMCHAAIWU U APYTUC MaTCpHUAJIbI K 3aHATUAM

B cnncok «Meroanueckue ykazaHHs, pEKOMEHIALUN U APYTrue MaTepuasbl K 3aHATUAM»
BKJIIOYAIOTCS METOJMYECKUE YKa3aHWS M PEKOMEHJALMU IO MPOBEACHHUIO JabOpaTOPHBIX HU
MPAKTUYECKUX YUEOHBIX 3aHATUN MO JaHHOW AUCLUILIIMHE:

6.3.1 Memoouueckue ykazanus, paspabomanuvie npenooasamensimu:

3.1 Manynesnu JK.B. Beenenne B kypc obmieid xumuu. OCHOBHBIC TTOHSTHS M 3aKOHBI:
y4eOHO-MEeTO/I. TocoOHe K T1abopaTOPHBIM paboTaM 1o Kypey «O01as 1 HeOpraHudeckas XUMHUSD»
s ctynentoB HanpasieHud 18.03.01 «Xumuueckas texnonorus», 19.03.01 «buorexnonorus»,
11.03.04 «OnexkTpoHuKa M HaHO’JIEKTpoHHKa», 22.03.01 «MarepuanoBeneHre U TEXHOJIOTMU
matepuaioB» Bcex ¢opm oOyuenust / K.B. Manynesuu, O.H. KoBanesa, T.B. Ca3zonrbeBa //
Hwxunit Hosropoa, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.1. DneMeHTHl XUMUYECKOW TEPMOAMHAMUKU B Kypce 00Ilel XUMUN: METO/I.
yKa3zaHus K Ja00paTOPHBIM U MPAKTUYECKUM 3aHATHSAM IO Kypcy OOIIed XMMHUU Ui CTYAEHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIELUATbHOCTEH AHEBHBIX, BEUEPHUX M 3a0YHBIX (DaKyIbTETOB /
B.1. Haymog, XX.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropon, HI'TY um. P.E.
Anexceesa. 2010. — 49 c.
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3.3. bopucoa I'.I'. OcHOBHBICE 3aKOHOMEPHOCTH MPOTECKAHUS XUMHUYECKHX PEaKIhil:
METOJIMYECKUE YKA3aHWUsI ISl IPOBEJACHHSI KOHTPOJIBHBIX Pa0OT U KOJUIOKBUYMOB I10 KypCy O0IIei
XUMHUU N7 CTYJICHTOB XMMHUYECKUX W HEXMMHUYECKHX CHEIUAIbHOCTEH JTHEBHBIX, BEUECPHUX U
3a04HbIX opMm obOyuenus / I.H.Bopucora, A.B. bopucos, KO.B. Barranosa, B.K. Ocmanos //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranosa I0.B. CkopocTh XUMUYECKUX peaklnil. XMMUUYECKOE PAaBHOBECHUE: METO/I.
yKa3aHus JAJs MpOBeJeHUsl 1a0OpaTOpPHBIX 3aHATUN MO Kypcy oOIed XUMHM IJisi CTYAEHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIELUATbHOCTEH AHEBHBIX, BEUEPHUX M 3a0YHBIX (DAKyIbTETOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, JK.B. Manynesuu, B.K. Ocmanos / H. Hosropon,
HI'TY um. P.E. AnekceeBa. 2009. — 37 c.

3.5. CamconoBa A.Jl. PacTBOpBI AJIEKTPOIUTOB: YyU€OHO-METO/I. MOCOOUE K MPAKTUYECKUM
1 1abopaTtopHbIM paboraM. HIUBUAYATbHBIC 3aJIlaHUS 1O Kypcy OOIIeH XUMUU ISl CTYACHTOB
HEXMMHUYECKUX CIICIUATbHOCTEH JHEBHBIX, BEUEPHHUX M 3a04HBIX QopMm oO0ydeHus / A.Jl.
CamconoBa, I'.H. bopucosa, A.JI. I'ankun, A.B. bopucos // Hwxuuii Hosropoa, HI'TY um. P.E.
Anekceesa. 2020. — 33 c.

3.6. CamconoBa A./[. OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLMHU: METOJUYECKUE
yKa3aHUs K JJa0OpaTOPHBIM U MPAKTUYECKUM 3aHATUAM IO Kypcy OOIIe XUMUU IJi CTYJIEHTOB
XUMHUYECKHX U HEXMMHUYECKHUX CIEIUAIBHOCTSH THEBHBIX, BEUSPHUX U 3a09HBIX (OopM 0OydeHHUs/
A Jl. CamconoBa, A.JI. I'ankun, T.B. Ca3onteeBa / H.Hoeropoxg, HI'TY um. P.E. AnekceeBa.
2012. 36 c.

3.7. bopucoB A.B. KoHTponpHble 3aiaHus IO TEME pacTBOPbI: METOJ. yKa3zaHUs ISl
MPOBEJCHUS TEKYIIEro KOHTPOJS MO Kypcy oOmed XMMHM W HEOPTraHMYeCKON XWUMHUU s
CTYJEHTOB XUMHUYECKUX U HEXUMUYECKUX CIEeIUATbHOCTE JHEBHBIX, BEUSPHHUX U 320YHBIX (HOpM
ob0yuenus / A.B. bopucos, A.J/l. CamconoBa, I'.H. bopucosa / H.Hoeropoa, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoXuMmus: MeTOAWYECKHE YyKa3aHHs K JIaOOpaTOPHBIM U
MPaKTUYECKUM 3aHATUSAM IO KypCy OOIIeH XUMUU ISl CTYJICHTOB XUMHUYECKUX U HEXUMHUECKHUX
CHEIMaIbHOCTEN JTHEBHBIX, BEUEPHUX M 3a04yHbIX (Gopm obOydyenus / O.H. Kosanesa, [0.B.
barranora, B.K. Ocmanos, A.Jl. Camconosa // H. Hosropoa. HI'TY um. P.E. Anekceesa. 2012.
S52c.

3.9. CmupnoBa JILA. CtpoeHue aroMa: METOJAMYECKHE YKa3aHUsl K MPAKTHYECKUM
3aHATHSIM 10 Kypcy oOOmed W HEeOpraHW4ecKol XUMHH [UIsS CTYISHTOB XUMHYECKHX U
HEXUMHUYECKUX CIIEUaTbHOCTeH THEeBHON M BeuepHed (opm oOyuenus / JI.LA. CmupHoBa, XK.B.
Marnynesuy, I'.A. TlanuueBa, I'.®. Bomomun, JI.H. Yerwipbox, C.B. Kpacnomybckas // H.
Hogsropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. KomaneBa O.H. Ctpoenue aroma. XuMudeckas CBsI3b: METOJ. YKa3aHUs IS
MIPOBEICHUS KOHTPOJBHBIX PabOT M KOJUIOKBHYMOB IO KypCy OOIIEH XHMHH JJIS CTYACHTOB
XUMUYECKUX U HEXUMUYECKUX CIEIUATbHOCTEH THEBHBIX, BEUEPHHUX U 3a0YHBIX (hopm oOydeHwUs /
O.H. Konanesa, T.B. Ca3ontbeBa, A.Jl. CamconoBa / H.Hoeropoa, HI'TY um. P.E. Anekceesa.
2015. 16 c.

3.11. HaymoB B.M. Xumuueckasi cBA3b: METOJ. yKa3aHUsl K MPAKTUUYECKUM 3aHITHUSM I10
Kypcy oOIiel XWMHH JUIS CTYJEHTOB HEXMMHYECKHUX CIICIMAaTbHOCTEH NTHEBHBIX, BEUCPHUX U
3aouHbIX ¢akynbTeToB/ B.M. Haymos, JI.LH. YetsipOok, I'.A. Tlannuesa // H. Horopoxn, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.
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3.12. Haymor B.M. KowmruiekcHbie COCTMHEHHS: METOIWYECKHE YyKa3aHWs K Jad. u
NPAaKTUYECKUM 3aHATHAM IO Kypcy oOmieid u Heopranmueckor xumuu HI'TY s cryneHTOB
xuMHdecknx cnernuanbHocrei / B.M. Haymos, I'.A. TTanuuesa, JI.H. YetsipOok. / H.HoBropos.
HI'TY um. P.E. Anekceena. 2014. 51 c.

6.3.2 Memoouueckue ykazanus, paspabomanivie HI'TY

3.1. Meroauyeckue pPEKOMEHIAIMUA IO OpPraHW3allid ayAUTOPHOW padoThl. [IpHHATHI
Yyeono-meroanueckum coBetom HI'TY um. P.E. AnekceeBa, npotokois Ne 2 ot 22 anpens 2013 r.
DJIEKTPOHHBIN aJpec:

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

3.2 Meroandeckue peKOMEHJAIMU 110 OpraHu3alii U IJIAHUPOBAHUIO CAMOCTOSITEIIHLHOM
paboTsl cTyAeHTOB no aucuuruinHe. [Ipunsarer YueOno-mertoanueckum coetom HI'TY um. P.E.
Anexceesa, nporokon  Ne 2 or 22 anpens 2013 I. ONEeKTPOHHBIN
aapec:http://www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 YueOnoe mocobue «lIpoBeneHue 3aHATHI C MPUMEHEHHEM WHTEPAKTUBHBIX (OPM U
MeTooB  oOyueHusi», EpmakoBa T.M., HWBamkun E.I'., 2013 r. DaexkTpoHHBIH
aapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHOOPMAIIMOHHOE OBECIHEYEHUE JUCHUITJIMHBI

VYuebHbIl mpolecc MO  JUCHMIUIMHE  oOOecreyeH HeoOXOAMMBIM  KOMIUIEKTOM
JMLIEH3MOHHOTO U CBOOOJHO PAacHpOCTPAHAEMOr0 IPOrPaMMHOIO OOECIEeUeHMs, B TOM YHCIE
OTEYECTBEHHOI'O MpPOU3BOJACTBA (COCTaB MO IUCHMIUIMHE ompeaeneH B Hacrosiued PIT wu
MOJIJIE)KUT OOHOBJIEHUIO NTPU HEOOXOAUMOCTH).

7.1. Ilepeuens pecypcoB HH(POPMAIIMOHHO-TEIIEKOMMYHUKAIIMOHHOM ceTu «HTepHETY,
HEOOXOUMBIX JUIsl OCBOEHHS! TUCIUIUIMHBI (MOYJIs)

Ilepeuenp nporpaMMHBIX IPOAYKTOB, UCIIOJIb3YyEMBIX IIPH MPOBEACHNUN PA3JINYHBIX BUI0B
3aHATHH 10 TUCHUIUIMHE (OTKPBITHIM 1OCTYM):

1.  Koncynsrantllmtoc [DnexTpoHHslil pecypc]: CrnipaBodyHas mpaBoBasi cucTeMa. - Pexxum
noctyna: http://www.consultant.ru/.
2. Hayunas  osnexktponHas  Oubmumoreka  E-LIBRARY.ru. -  Pexum  mocryma:

http://elibrary.ru/defaultx.asp

3. DuekrponHHas 6ubnamoreyHasi cuctema [T0BOIKCKOTO rocyIapcTBEHHOTO YHUBEPCUTETA
cepBuca [DnekTpoHHbIH pecypc]. — Pexxum poctyma:http://elib.tolgas.ru./ - 3ar. ¢ sxpana.

4.  DeKTpoHHO-OMONMHMOTEeYHas cucTeMa Znanium.com [DJEKTpOHHBIA pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpsiToe 00pa3oBaHue [ IIEKTPOHHBIN pecypce]. - Pexxum nocryma: https://openedu.ru/.
- 3ari ¢ ’KpaHa.

6.  Polpred.com. O630p CMHU. Ilonnomexcmosas, mHozoompaciesas 6aza oauHwvix (B/])
[Dnexmponnwiii pecypc]. - Pearcum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl oannvix Bcepoccuiickoco umcmumyma Hay4HoOU U MexHuuecKkou uHgopmayuu
(BUHUTU PAH) no ecmecmeeHHbiM, MOYHLIM U MEXHUUECKUM HAYKAM DNeKMpPOHHbIU
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/

8.  Vuusepcumemckas ungpopmayuonnas cucmema Poccus [Dnexmpounnwiti pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ skpana.

7.2.  llepeuyenb nporpaMMHOro odecnedeHus u THHOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

Tabnuya 7 — Ilepeyensv s1eKmpoHHbIX OUOIUOMEYHBIX CUCTHEM

No HaumenoBanue 9bC Ccplika, 0 KOTOPOM OCYIIECTBIISIETCS
noctyn kK 9bC

1 KoHCynbTanT cTyaeHTa http://www.studentlibrary.ru/

2 Jlanp https://e.lanbook.com/

3 IOpaiit https://biblio-online.ru/

Tabnuya 8 — Ilepeuens npocpammno2o obecnevenuis

HpOFpaMMHOG O6€CH6‘I€HI/IC, HCIIOJIB3YEMOC B YHUBCPCUTETC HpOI‘paMMHOG obecneyeHue

Ha JIOTOBOPHOI OCHOBE CBOOOTHOTO
pacmpoCTpaHeHus!
Microsoft Windows XP, Prof, S/P3 (nmomnucka DreamSpark Open Office 4.1.1 (nuueH3us
Premium, norosop 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 (nmumen3us Ne
42470655)
Microsoft Office (munien3us Ne 43178972)
Windows XP s, Ne 65609340
Office 2007 num. Ne 43178971
Microsoft Windows XP Professional (utien3us Ne 43178980)
MicrosoftOffice 2007 (nutiensust Ne 44804588)
1C npeanpusrue 8.1 (JTUIIEH3NOHHOE COTTIAIICHNE
Ne800908353 ¢ 3A0 «1Cy)
Adobe Design Premium CS 5.5.5 (munensus Ne 65112135)
Dr.Web (c/u GMN9-DSLH-G4U1-LW6H ot 11.05.23
Koncynprantlliroc (JJorosop Ne 28-13/16-313 ot 27.12.16)
Texaskcnept (Jorosop Ne100/860 ot 22.12.2016)

B Tabn. 9 ykazan mnepedeHb mNpodecCHOHANBHBIX 0a3 JaHHBIX W HMH(POPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOpPHIM obOecmeueH AOCTym (yIaleHHbIH AOCTym). JlaHHBIM MepedeHb
MO/IJIEKUT OOHOBIIEHHUIO B cCOOTBeTCcTBHH ¢ TpeboBanusimu OI'OC BO.

B nmanHOM paszgene MoryT ObITh MPHBEACHBI PECYpChl (CCHUIKM Ha CaWThI), HA KOTOPHIX
MO>XHO HAaWTH TOJE3HYI0 I Kypca HWHGOPMAIMIO, B T.4. CTATHCTHYECKHE WM CIIPABOYHBIC
JaHHbIE, ydeOHbIe MaTepHallbl, OHJIAWH KYpPCHI U T.JI.
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Tabnuya 9 — Ilepeuenv coeépemenHviXx npogeccuoHanvvlx  06a3  OAHHBIX U
UHGDOPMAYUOHHBIX CNPABOYHBIX CUCEM

Hoctym k pecypcy (ynaneHHbII
No HaunmenoBanue npodeccnonanbHOl 0a3bl JaHHBIX, JIOCTYII C YKa3aHUEM
- WH(OPMaAITMOHHO-CIIPABOYHOM CHCTEMBI CCBUIKH/IOCTYH U3 JJOKATBHOM
CETH YHUBEPCUTETA)

1 basza  ngaHHBIX  CTaHZApTOB M pEriIaMeHToB |  https://www.gost.ru/portal/gost
POCCTAHIOAPT //home/standarts
OnekTtpoHHass  0a3a  W30paHHBIX  CTaTe IO i

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

3 EnuHblii apXxuB SKOHOMUYECKHUX U colMoiornueckux | http://sophist.hse.ru/data access.s
JTAHHBIX html
ba3zei  manHpIXx  HammonanmesHOTO  coBeTa MO

4 . http://www.ncva.ru
OIICHOYHOH JCSATCIBHOCTH
CnpaBouHas MpaBoBast cucremMa .

5 JIOCTYI U3 JIOKaJIbHOU CEeTH
«KoncynbrantlInrocy
HNudopmaninonHo-cripaBoyHas cucTeMa .

6 JIOCTYH U3 JIOKaJIbHOU CEeTH
«Texkcnepr»

8. OBPA3OBATEJIbHBIE PECYPChI UL MHBAJIMOB U1 JIUL] C OB3

B T1abm.10 yka3zaH miepedeHb OOpPa30BATEIBHBIX PECYpPCOB, HWMEIOMUX  (OPMBI,
aJaNTUPOBAHHBIE K OTPAaHHYEHUSM UX 370POBbs, a TAK)K€ CBEIACHHS O HAJIMYMU CHEIHAIbHBIX
TEXHUYECKUX CpPEACTB OOYYECHHs KOJUIEKTUBHOTO W WHIUBUAYaJbHOTO IOJIb30BaHus. [Ipu
3aMoJIHEHUM TaONUIBl MOXET OBbITh HMCIIOJIb30BaHa MH(OpMalus, pa3MelleHHas B IOjpasjese
«ocTtynmHast cpema» crneumanu3upoBaHHoro paszzaena caWrta HITY  «Csenmenus 00
oOpazoBarenpHOM opranu3amm» https://www.nntu.ru/sveden/accenv/

Tabruya 10— ObpazosamenvHule pecypcol 015 uH8AIU008 u auy ¢ OB3

CaenieHus 0 HAIMYNU CIELMAIBHBIX
[Iepeuenb 0Opa3oBaTENbHBIX PECYPCOB,
TEXHUUYECKUX CPEACTB 00YUECHUS
Ne IPUCTIOCOOIEHHBIX JUIsl HCIIOIb30BAHUS
KOJUIEKTUBHOTO ¥ MHJIMBUyaJIbHOTO
nHBanugaMu 1 miamu ¢ OB3
I10JIb30BaHUs
1 OBbC «KOHCYJIBTAaHT CTYJEHTA» 03BYYKa KHHT M yBeJIM4eHue mpudra
CHenualbHOe MOOMIIBHOE NPUIIOKEHHE -
5 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCITPOM3BOJUT TEKCTHI KHUT Y MEHIO
HaBUTALIUH
3 ObC «lOpaiity BEPCHS TSI CIIA00BUISTITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE, HEOBXO/UMOE JIJIA
OCVYILIECTBJIEHMA OBPA3OBATEJIBHOI'O ITPOLIECCA 110 AMCHUIIJIMHE

YdueOHbIe ayaUTOPHH ISl MPOBEACHHUS 3aHATHH IO JUCHUIUIMHE, OCHAIICHBI
000pyIOBaHMEM M TEXHHUYECKHMHU CPEIICTBAMHU OOYUYEHHS, COCTAaB KOTOPBIX OINpPENICICH B
JTAHHOM pa3Jielie.
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Tabauya 11 — Ochawennocmos ayoumopuil U nomewjerutl sk CamMoCmMOSMenbHOU
pabomuvl cmyoeHmos no OUCYUNIUHE

IIepedyenn
HanmenoBanmne JIMIICH3NOHHOI'O
ayIUTOPUMN U OcHallleHHOCTb ayIUTOpUi [IPOrPaMMHOI0
Ne MOMEIICHUN AJ1s MIOMEUICHUH U TTOMEIEeHHUH 1151 oOecrieueHus.
CaMOCTOSITEIIBHOU CaMOCTOSITENIbHOW PabOTHI PexBu3uThl
paboThI MOJITBEPKIAF0IIETO
JOKYMEHTa
1. Tocka MeoBasi - 2 IIT.
2. Crousl 1aboparopHsle (pabouee mecTo
crynenra) Ha 20 yein.;
3. PaGoyee mecTo mpemnoaaBaTens — 2 WIT.;
4. BeitspkHble mKadel - 2 T;
6264 u 6261 5. ObopynoBaHuUe IS IPOBEACHUS
VYueOHble ayauTOpHU JUIS 71a00PATOPHBIX 3aHATHH 110 AUCIUIUINHE
MIPOBEJCHUS MTPAKTHUECKUX U | XHUMUS:
mabopaTOPHBIX 3aHATHH, mKad CymImIbHBIN - 2 MIT.,
TPYIIIOBBIX U 3NEKTPOXUMHUYECKHE SUCHKH IUIs1 H3MEPEHHUS
WHIUBUAYaAIbHBIX D J1C XUMHYIECKOT0 AJICMEHTa - 3 IIT.,
1 KOHCYJIBTAIUH, TEKYIIEro ANIEKTPOJIU3EPHI - 4 WT.,
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.,
xumust" r. Hwkanit Hosropon | puctmwuisatop [19-10 - 1 wr.,
Kazanckoe mr., 12) KOJIOOHArpeBaTeNy — 3 MIT.;
BOJILTMETPHI IupoBbie B7-38 — 3 .,
BECHI TEXHUYECKHE — 2 MIT.,
Tabauiel Menaeneesa- 4 mit.,
JabopaTopHas XMMUYECKast Mocy/a U
peaKkTUBBI
HA00p y4eOHO-HATIISTHBIX TOCOOUI
6147
yaebHas ayJUTOpHUS IS
MPOBEACHUS 3aHATUI 1. Windows XP, Prof, S/P3
JIEKLIUOHHOI'O U (monmnucka Dream Spark
CEeMHMHApCKOTro THIIA, Premium, norosop
IrPYNIOBBIX U UHAUBH- 1.locka menosas NeTr113003 ot 25.09.14);
2 JyaJibHBbIX KOHCYJIbTALUMH, 2. Pabodee Mecto mpenoziasatens 2. Dr.Web (c¢/H GMN9-
TEKYILEro KOHTPOJISL U 3. Pabouee MECTO CTyneHTa - 64 e DSLH-G4U1-LW6H ot
N 4. IlepcoHanbHBII KOMOBIOTEP
MPOMEKYTOUHON aTTecTallul 11.05.23
(xadenpa "IIponsBoacTBeH-
Hast 0€301aCHOCTh, YKOJIOTUS
u xumus" 1. HuokHMi
Hogsropon, Kazanckoe 1., 12)
6265
yaeOHas ayJuTOpHUS IS
MPOBEJCHUS 3aHATUH
JIEKIIMOHHOTO U
CEeMHMHapCKOTo THIIA, )
A — 1. Mocka menoBas - 1 mr;
. 2. Tabmuua .. Menneneesa - 1 mir.
3 JyaJIbHBIX KOHCYJIbTAIIUH,
TeKYIero KOHTpOIA | 3. PaGoyee MecTo mpenogaBares
. 4. Pabouee MecTo cTyeHTa - 42 del.
MPOMEXYTOYHOH aTTecTaluu
(xadenpa "IIpousBoacTBeH-
Hast 0€30IMaCHOCTh, YKOJIOTUs
u xumust" 1. Himxani
Hogsropoxu, Kazanckoe 1., 12)
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10. METOANYECKHNE PEKOMEHIALIMN OBYYAIOILMMCA
110 OCBOEHHUIO JUCHUITJIIMHDBI

10.1. OOmue MeTOmMUYECKHE PEKOMEHIAIMU Il OOYyYalolUXCsS IO OCBOCHHIO
JTUCITUTUINHBI, 00pa30BaTelIbHBIC TEXHOJIOTUU

JucuuminuHa  peanu3yercs IMOCPEACTBOM  MPOBEACHUS  KOHTAaKTHOW  paboThl ¢
oOyyaromuMucs (BKJIOYas MIPOBEJEHUE TEKYIIEro KOHTPOJS YCIEBAEMOCTH), CAMOCTOSATEIbHON
paboThl 00YUaIOIINXCS U TPOMEXKYTOUHOM aTTeCTaIlUu.

KonraktHas pabora MOXeT OBITh ayTUTOPHOH, BHEAYTUTOPHOM, a TakKe MPOBOAUTHCS B
3JICKTPOHHOM WH(OPMAIMOHHO-00pa3oBaTenbHOM cpene yHuBepcuteTa (maiee - DOWOC). B
Cly4yae TMPOBEJCHUSI YaCTU KOHTAKTHOM pabotsl mo aucuuriinie B DMOC (B COOTBETCTBUU C
pacnucaHueM Y4YeOHBIX 3aHSATHH), TPYJOEMKOCTh KOHTaKTHOW paboTel B DUMOC sKkBHBajeHTHa
ayIUTOPHOM padore.

[IpenonaBanue  AUCUMIUIMHBI ~ BEOETCS C  NPUMEHEHUEM  CIEAYIOIIUMX  BUIOB
00pa30BaTeNbHbIX TEXHOJIOTUMN:

-OQNLIbHO-PEUMUH208a51 MEXHOI02USl OYEHUBAHUA(NPU HATUYUL),

- KOIOKGUYM,

- KOHmMpOoIbHAsA paboma,

- mecm,

- omuem no 1ab6opamopHuIM paboma.

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

Pesynbrar 00ydyeHust cuuTaeTcsi CPOPMUPOBAHHBIM Ha TIOBBIIIEHHOM YpPOBHE, €CIU
TEOPETUYECKOE COZAEpIKaHUE Kypca OCBOEHO IMOJHOCThIO. [Ipu yCTHBIX coOeceJOBaHUAX CTYICHT
MCYEPIBIBAIOIIE, TOCIEI0BATEIbHO, YETKO U JIOTUYECKU H3JaraeT yueOHbI MaTepuai; cBOOOJHO
CIpaBJsieTCs € 3ajJayaMH, BONPOCAMHM M JPYIrMMH BHAAMM 33JlaHUM, HCIOJB3YET B OTBETE
JIOTIONTHUTENbHBIA MaTepuan. Bce mpeaycMoTpeHHble pabouedt ydeOHOH mporpamMMmoi 3adaHus
BBITIOJTHEHBl B COOTBETCTBHU C YCTAaHOBIEHHBIMU TpeOOBaHUSAMH, CTYIEHT CIOCOOEH
AQHAIN3UPOBATh IOJIyUEHHBbIE pE3YyJIbTAaThl, MPOSBISET CAMOCTOSTEIBHOCTh IPHU BBINOIHEHUU
3aJlaHuH.

Pesynbrar oOydeHus cuumTaercs CQOPMUPOBAHHBIM Ha TIOPOTOBOM YpPOBHE, €CIU
TEOPETUYECKOE COJIep’KaHNe Kypca OCBOEHO MONHOCThIO. IIpH yCTHBIX coOeceoBaHUSX CTYIEHT
MOCJIEI0BATENbHO, YETKO M JIOTMUECKH CTPOMHO H3jaraeT y4eOHbIM MaTepuai; CIpaBisieTcs ¢
3a/ladyaMH, BOTPOCAMHM W JIPYTMMH BUJAMH 3a/laHui, TpPeOYIOIMX NPUMEHEHHS 3HAHUU; BCE
MPEeayCMOTPEHHBIE paboueld y4eOHOW MpOrpaMMOM 3aJaHHsl BBITIOJIHEHBI B COOTBETCTBUH C
YCTaHOBJICHHBIMU TPEOOBAHUSMHU, CTYACHT CHOCOOCH aHAIM3UPOBAThH MONTYYECHHBIE PE3YIbTATHI;
MPOSIBIISIET CAMOCTOSTEIBLHOCTD ITPH BBITIOJIHEHUH 3aJaHHH

Pesynbprar oOyueHusi cuuTaeTcsi HeC()OPMUPOBAHHBIM, €CITH CTYIEHT IMPHU BBITOJIHEHUU
3aJJaHUil HEe JAEMOHCTpUPYET 3HAaHUM y4eOHOro marepHala, JIOMyCKaeT OIIMOKH, HEYBEPEHHO, C
OONBIIMMH 3aTPYIHEHUSMHU BBITIONHSACT 3aJlaHUsl, HE JEMOHCTPUPYET HEOOXOAUWMBIX YMEHHH,
KayeCTBO BBIMOJHEHHBIX 33JJaHUI HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSIM, KAUECTBO MX
BBITTOJIHEHHS OLIEHEHO YHUCIIOM OaJIOB HUXKE TpeX MO OLEHOYHOM CHCTEeME, 4TO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2. Metoauueckue yKa3aHUs I 3aHATHN JICKITMOHHOTO THITA

JICKITMOHHBIN KypC MPEAoiaracT CACTEMaTHU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro TUIaHa. B Xo/e JTEeKIMOHHBIX 3aHATHIH pacKpbIBatOTCS 0a30BbIE BOMPOCHI B PAMKax
KOKI0M TeMbl AUCIUIUIMHBI (Tabnuia 4). O003HAYarOTCs KIIOYEBBIC AaCTEKThI TEM, a TaKXKe
JENaloTCS aKIeHThl Ha Hawmboyiee CIIOKHBIE W BaXKHBIC TOJIOKEHUS H3y4aeMOro Marepuana.
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Marepuanbsl JIGKUMHA SIBISIOTCS ONOPHOW OCHOBOM JUISI TMOJATOTOBKH OOy4arommMxcst K
IPAaKTUYECKUM 3aHATHSIM / J1a0OpaTOpHBIM paboTaM M BBINOJHEHUS 3a/laHU CaMOCTOSATEIIbHON
paboThl, a TaKKe K MEpONPUATUSAM TEKYIIEro KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOUHOMN
aTTeCTalluy 110 JUCLIUILIMHE.

B xone neKIMOHHBIX 3aHATUH PEKOMEHIYETCS BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO
MaTepuaia.

10.3. Meroanueckue ykazaHus 10 OCBOCHUIO TUCIUILUIMHBI Ha 1a00paTOpHBIX paboTax

JlaGopaTopHble pabOTHI TO3BOJIIIOT MPUOOPECTH CTYJISHTAM YyMEHHs padoTath ¢
XUMHUYECKHMH PeareHTaMu, MOCy/I0i U MPUOOpaMu, OCYIIECTBIATh XUMUYECKUN IKCIIEPUMEHT U
IPOBOANTH NEPBUYHBIC HAy4YHBIC HcCiIeqoBaHuA. B mabopaTtopHble paOOTHI BBEIEHBI JIEMEHTHI,
MOBBIINAIONINE MHTEPEC CTYACHTOB K HMUM M HMX IIO3HABaTENIbHYI0 aKTHBHOCTh. Hampumep, B
pabore "OmpeneneHne MOJSPHOW Macchl SKBHBAIGHTa MeTajula" ONpeNeNseTcs HE TOJIBKO
IKBUBAJICHTHas Macca (JIMTEpaTypHbIH BapHaHT), HO W aTOMHas Macca Mmeramia. B paGore
"OmnpeneneHue TeIIOBOro s¢d@dexra peakuuu" TEIUIOEMKOCTh KaJIOPHMETpa ONpeneseTcs
METOAMYECKH OoJiee TPaMOTHO, YEM 3TO OINKCAHO BO BCEX JIAOOPATOPHBIX NpakTUKymax. s
NOBBILICHUS TIO3HABATEILHON aKTHBHOCTHU CTYJCHTOB M MPHOOPETEHHUS UMH TIEPBUYHBIX HABBIKOB
HAyYHOTO HCCJIEJOBaHMs, B 3TH KJIAcCHYecKHe JabopaTopHble pabOThl BBEACHBI 3JIEMEHTHI
HAaYYHOT'O MCCIIEOBAHMSA, KaK-TO:

a) CaMOCTOSTENILHO MOI00PATh PEAKTUBBI JJISl IIPOBEICHHS TOW MM MHON PEaKIIim;

0) OOBSACHHUTH MPOTEKAHUE OJHOW PEaKIUH W HE MPOTEKaHHE APYroi, Ha MEpBbIA B3I
oJ00HOH, peaKIy;

B) IpelCcKa3aTh MPAKTUYECKOE 3HAUCHHWE TOM MM MHOW PEaKLUH, COIPOBOXKIAIOIICHCS
HEOOBIUYHBIM 3 (PeKToM, U T.1.

[TonroToBKy K KaxJ10i 1abopatopHOi paboTe CTyAEHT AOJKEH HauaTh C O3HAKOMJICHHUS C
TUTAHOM 3aHSTHS, KOTOPBII OTpaXkaeT co/iepiKaHue MPeI0KEHHOW TEMBI.

[Tocne BBIMONHEHUS KaXJI0W sabopaTopHO pabOThl CTYAEHT O(QOpPMIISET OTYeT, B
KOTOPOM YKa3bIBAIOTCS IIETM PalbOThI, XOa pabOTHl, JaeTCsi PUCYHOK M ONHMCAHWE YCTaHOBKH,
Ta0JHIa YUCICHHBIX PE3yJIbTAaTOB, BHIYNCICHHUS U BHIBOBI.

ITpu oneHnBaHKUN 1TaOOPATOPHBIX PAOOT YUUTHIBAETCS CIIEAYIOIIEE:

- Ka4eCTBO BBIMIOJHEHUS JKCIIEPUMEHTAILHO-TIPAKTHYECKOH YacTh paboThl U
CTENeHb COOTBETCTBUS PE3YyJIbTATOB pabOTHI 33JaHHBIM TPEOOBAHHSM;

- KayecTBO 0(OpMIIEHHsI OTYETa IO paboTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI TIPH 3alIUTE pabOTHI.

10.4. MeTOHquCKHe YKa3aHusd 110 OCBOCHUIO JUCHUILJIMHBI Ha 3aHATHUAX CEMHUHAPCKOIO
THUIIA

[TpakTrueckue 3aHATHS HAMpaBiIeHBI HA ((OPMUPOBAHKNE HABBIKOB PEIICHUS MPAKTHUECKUX
3a/1a4, MPUMEHSS TMOJYUYECHHbIE TEOPETUUYECKUE 3HAHMS, a TaKK€ HaBBIKOB CaMOCTOSATEIbHOMN
paboThI MOJT PYKOBOJICTBOM MPEIOaBaTesl.

Ha npakTudeckux 3aHATUSAX MPOBOAUTCA PEIICHHWE PACUETHBIX 3aa4 U YIPAKHEHUH B
nporecce NpopadOTKH HanboJiee CIOKHBIX TEOPETHUYECKHX BOMPOCOB. DTO MPOBOJAATCSA B TpeX
dopmax:

1. yCTHBIN ONPOC CTYAEHTOB MO0 KOHKPETHON TEMATHKE MPAKTUYECKOTO 3aHATHUS;

2. pelieHre U 0ObSICHEHHE TUTIOBBIX 33/1a4 110 TaHHOH TeMe;

3. camocrosTenpHas paboTa CTYJCHTOB C MCIOJIb30BAaHUEM YY€OHBIX TTOCOOMH, JICKITUH 1
KOHCYJIbTAIINI MPEeroaBaTessi TP BHIMOJIHEHUN UMU KOHTPOJIbHBIX 3aJaHui.

10.5. MeTtoanueckue yka3zaHHs [0 CaMOCTOATEIbHOI paboTe 00yJyaromuxcs

CamocrosiTennpHass pabota oOecreuynBaeT MOATOTOBKY OOyYaromerocs K ayJIuTOPHBIM
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3aHITHSIM ¥ MEPOIPHUATHSIM TEKYIIEro KOHTPOJS U MPOMEKYTOYHON aTTECTAMH 10 H3y4aeMOu
TUCHUIUIMHE. Pe3ynbTaThl 3TOW MOJArOTOBKU MPOSBISIOTCS B aKTHMBHOCTH OOydarollerocs Ha
3aHIATHSIX W B KayeCTBE BBIIOJIHCHHBIX MPAKTHYECKUX 3aJaHUi U JApYyrux (OpM TEKYIIEro
KOHTPOJISL.

[Ipu BBIMOTHEHUH 3aJaHUN JUISI CAMOCTOSTEIBHOW PabOThI pEKOMEHAYETCS MpopaboTKa
MaTepUaJIOB JICKIIMH MO KaXKIOW NPOMJACHHOM TeMe, a TakKe€ H3YyYEeHHE PEKOMEHIYyeMOM
JUTEPATypHl, IPEACTABICHHON B pa3nene 6.

B mporecce camocTosTenbHOW pabOThl MPU W3YYEHUU TUCIHUIUIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMITBIOTEPE B CIEIUATM3UPOBAHHBIX AYAUTOPHSIX I CAMOCTOSTEILHON paOOThI
(ykazano B Tabum. 11). B aymuropusax wuMeercs JOCTyNm 4epe3 HH(POPMAIMOHHO-
TEJICKOMMYHUKAIMOHHYIO0 ceTh «VHTEpHET» K JIEKTPOHHON MH(OPMAIMOHHO-00pa30BaTEIbHON
cpene yauBepcurera (OQMOC) u sanekTponHoi 6udanoreuno cucreme (OBC), rie B 3J1eKTpOHHOM
BUJIC PACIONIATalOTCsl y4eOHble M Yy4eOHO-METOJAMYECKHE MaTepuaibl, KOTOPbIE MOTYT OBITh
HCIIOJIb30BAHBI JJIsl CAMOCTOSATEIHHON PaOOThI MPU U3YUEHUU AUCLUTIINHBIL.

Jiis oOyJaromuxcsi Mo 3a09HOM (hopMe OOyYEeHHS CaMOCTOsATEIbHAas paboTa SBISETCS
OCHOBHBIM BHJIOM Y4€OHOI 1eATeIbHOCTH.

10.6. MeTtoauueckue YKa3aHus AJi BBITIOJIHECHUSA KOHTPOJBHBIX pa60T

[Ipu u3ydyenun kypca « XUMHUH» HOPOBOJUTCA 6 KOHTPOJIBHBIX paboT (B TOM uuCIie JIBE
IPOBEPOYHBIC PaOOTHI IO CTPOCHHUIO aTOMa U TIEPUOJUYECKUM CBOHCTBAM).
B koutponbHyto pabory Ne 1 mo paszmeny ABa BXOAST BONPOCH MO XMMHUYECKOM

TepMoauMHamMMKe: BapuaHT 1 - 28 (mo BbIOOpYy IpenojaBatelis) M3 METOAMYECKHUX YKa3aHUM:
I''H.bopucosa, A.B. bopucos, 10.B. barranoa, B.K. OcmanoB OCHOBHbIE 3aKOHOMEPHOCTH
nporekanus xumuueckux peakunid. H.Hosropon, HI'TY um. P.E. Anekceesa. 2015. — 49 c.

B konTponpHyto paboty Ne 2 (pazzmen 3) BXOAST BONPOCH! MO CIEAYIOIIMM TeMaM:
CKOpPOCTh XMMHUECKUX peakiuii, XuMHu4eckoe paBHOBecue: BapuaHt 1 — 28, 1-27 (mo BbIOOpY
npenogasarens) u3 mMeroaudeckux ykasanuil: I.H. bopucosa, A.B. bopucos, FO0.B. Barranosa,
B.K. OcmanoB OCHOBHBIE 3aKOHOMEPHOCTH MpOTEeKaHUA xuMuueckux peakumit. H.Hosropon,
HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

B xontponbHyto pabotry Ne 3 (pasmen 4) BXOIAT BOMPOCHI IO CIEIYIONIUM TeMaM:
CHOCOOBl BBIPRKEHUS KOHLIEHTPAILlMM PAacTBOPOB; pEakIMM HOHHOTO oOMeHa, rujaponus, pH
pactBopoB u [IP: Bapuant 1-30 (mo BeIOOpY mpernonaBaTensi) U3 METOJMYECKUX yKazaHuil: A.B.
bopucos, A.Jl. CamconoBa, I''H. bopucoBa KoHTponbpHBIE 3a7aHMs IO TEME pacTBOPHI.
H.Hosropoxg, HI'TY um. P.E. AnekceeBa. 2017. 14 c.

B xonTponpHylo paboty Ne 4 (paszzmen 5) BXOAST BOIPOCHI MO TEMaM: OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH, FIEKTPOJAHbIE TOTEHIINANBI, YpaBHeHHe HepHcTa, ranbBaHHuecKne
AIIEMEHTHI, AJEeKTposn3: BapuaHThl 1-30 (mo BBIOOpPY mpemojaBaTensl) W3 METOAMYECKUX
ykazanuii: T.B. Ca3zonteeBa, A./[. CamconoBa Xumusi. KOHTpOIbHBIE BOPOCHI 110 OKACIUTENBHO-
BOCCTAHOBUTENIBHBIM CHCTEMaM U KOPpPO3UM METAUIOB Ul CTYJEHTOB HEXMMHUYECKUX
cnenuansHocte. H. Hoeropon. HI'TY um. P.E. Anekceesa. 2007.17 c.

B xontponbHyto paboty Ne 5 (1 m 2 mpoBepounble paboThl 1o paszaeny 6) BXOASAT
BOIIPOCHI 0 cTpoeHue atoma u Ilepuonuueckomy 3akony um. .M. MenneneeBa: 3ananue 1- 25
(mo BBIOOpY mpemnoaaBatensi) U3 Meroandeckux ykazanuid: JI.LA. CmupsoBa, JK.B. Mamynesuuy,
I'.A. Tlannuesa, I'.®. Bomogun, JIL.LH. Yetsipbok, C.B. KpacnonyOckas. Ctpoenue atoma. H.
Hogropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

B xonTponpHy0 padoty Ne 6 (pazaen 7) BXOASAT BOMPOCHI M0 XMMHYECKOW CBSI3U: 3aada
1-29 (mo BeIOOpY mpenoxaBarens) u3 Meroandeckux ykazanuid: O.H. Kosanesa, T.B. Ca3onTheBa,
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A.Jl. CamconoBa Ctpoenue aroma. Xumudeckas cBsizb. H.HoBropon, HI'TY um. P.E. Anekceesa.
2015. 16 c.

11. OHEHOYHBIE CPEACTBA U1 KOHTPOJIA OCBOEHUA JUCHUITJIMHBI

TunoBble KOHTPOJIbHBIE 33JaHUS WM WHbIE MaTepuasbl, HEOOXOTUMBIE ISl OLEHKH
3HAHUU, YMEHUH, HABBIKOB U (HJIM) OIBITA B XOJI€ TEKYIIET0 KOHTPOJISl yCIIEeBAEMOCTH

Bonpocel, nuHANBUAYaIbHBIE 33JaHUS U 33]Ja4U [IPEJICTABICHBI B METOAMYECKHUX yKa3aHUSIX
K MPAaKTHYECKUM U JIa0opaTopHbIM 3aHATUAM [3.1 — 3.13], mpencraBiieHHBIX B 11. 6.3.

IIpumepvl munogvix 3a0anuii:

11.1.1. TunoBble 3a1aHUS K IPAKTUYECKUM (CEMUHAPCKUM) 3aHATHIM
3anstue Ne 6 (1,5 gaca)
OKuCIUTENBbHO-BOCCTAHOBUTENbHBIE peakluu. Pemenne 3anau

1. CamocrosiTenbHOe pelieHne 3amad (M0 MHIAMBUAYaIbHOMY BapHaHTy) Ha TeMy
«OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKUuu» (M0 BbIOOpY IpernojaBaTelis U3 METOANYECKHX
yKa3aHUd K JabopaTopHbIM M mpaktudeckuMm 3aHsTusM: CamconoBa A.Jl., Ianxkun A.JL,
CasontbeeBa T.B. «OkucnurenbHo-BoccTaHoBuTENbHbIE peakuun» H. Hosropog, HI'TY um. P.E.
Anekceesa. 2012. 36 ¢.)

TUITOBBIE 3AJTAY:

1. OrmpenenuTe BO3MOXHOCTH CaMOINPOM3BOJIBHOTO TPOTEKAHUS pPEaKIUH  TPHU

CTaH/apPTHBIX YCIOBUSAX
2KMnQO4 + 16HF = 2MnF; + 5F, + 2KF + 8H,0

2. Omnpenenute BO3MOXKHOCTH  CaMOIIPOM3BOJIBHOTO TMPOTEKAHUS pEaKIUH TMpU

CTaH/IAPTHBIX YCIIOBUSIX
2KMnO, + 16HBr = 2MnBr; + 5Br;, + 2KBr + 8H,0

3. Omnpenenute BO3MOXXHOCTH CaMOIPOM3BOJIBHOTO TPOTEKAHUS pEaKIUH TMpU

CTaH/apPTHBIX YCIOBUSAX
2Fe0,” + 8H" + 2Br — Fe®* + Br, + 4H,0

4. OrmpenenuTe BO3MOXHOCTH CaMOMPOM3BOJILHOTO TPOTEKAHUS pPEaKIUH  IPHU

CTaH/IAPTHBIX YCIOBHUSIX
AsO,¥ +2H,0 + 2I' = AsO; + I, + 40H’
5. BeraucianTe KOHCTaHTY PAaBHOBECHS PEAKITUU
2KMnQO, + 10FeSO,4 + 8H,S0,4 = 2MnSQO, + SFEZ(SO4)3 + K,SO, + 8H,0
6. Onpenenvte HaNpPaBJICHUE PEAKIMH IPY CTAaHJAPTHBIX YCIOBUAX
2KMnQ4 + 5H,S + 3H,S0,4 = 2MnSO4 + 2S + K,S0O4 + 8H,0

7. MeToioM HOHHO-IJIEKTPOHHBIX ypaBHEHUH moadepute KOI(PPHUIMEHTH B CIEAYIOMNUX
OKHCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIUAX. YKaXUTE OKHCIUTENIb U BOCCTAaHOBUTENb. Kakoii
13 3JIEMEHTOB OKHUCJISETCS, KAKOW BOCCTaHABIIMBACTCS ?

1)A| + KyCr,07 + H,SO4— Alz(SO4)3 + Cr2(804)3 + Ky,SO,4 + H,O

2) Al + KMnQO4 + H,SO,— Alz(SO4)3 + MnSO, + K,SO, + H,O

3) MnO, + KCIO3 + KOH— K,MnQO,4 + KCI + H,0O
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4) Bi,O3 + Br, + KOH— KBiO3 + KBr + H,O

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,O

8) KNO, + K,Cr,07 + H,SO4— KNO3 + Crz(SO4)3 + K,SO,4 + H,0

9) MnO, + O, + KOH— K,;MnO,4 + H,O

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

11) H,S + K,Cr,07 + H,SO4— S + CI‘z(SO4)3 + K,SO,4 + H,O

12) H,SO; + HIO3— H,SO, + HI

13) Zn + KMnO4 + H,SO4— ZnSO4 + MnSO4 + Ky,SO4 + H,O

14) KMnO, + KBr + H,SO4 — MnSO, + Br, + K;SO,4 + H,O

15) SO, + KMnO4 + HO — KySO4 + MNO, + HySO4

16) KI + KMnO,4 + KOH — I, + K;MnO4 + H,0

17) MnO, + H,SO4— MnSO, + O, + H,0O

18) FeSO4 + KMnO,4 + H,SO4 — Fez(SO4)3 + MnSO, + K,SO, + H,O

19) KNO; + KMnO,4 + KOH — KNO3; + K;MnO4 + 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,4 + H,S + H,SO4 — S + MnSO4 + K,SO4 + HO

24) Fe,03 + KNO3; + KOH— K,FeO,4 + KNO, + H,O

25) I, + KOH — KI + KIO3 + H,0

26) KIO3 + H,0O5 + H,SO4— O + 1 + K,SO4 + H,O

27) Al, + KOH + H,0 —K[AI(OH)] + H,

28) SnCl; +KMnQ4 + HC1 — SnCly + MnCl, +H,0

29) Cl, + KI + KOH — KC1 + KIO3 + H,0

30) SNCl, +FeCls — SnCl, + FeCl,

8. MeTo/oOM 3JIEKTPOHHO-HOHHBIX YPAaBHEHHUI COCTABbTE IOJHBIC YPAaBHEHHS pPEaKIHii,
YUYUTBIBAs, YTO MJIM OKHUCIUTEND, WK BOCCTAHOBHUTEID SABJISIOTCS Takke U cpenoi. O6ocHyiTe Ha
OCHOBAHMHU CTAHAAPTHBIX OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX IMOTCHUOMWAJIOB BO3MOXHOCTDH
MMPOTCKAHUSA JAHHBIX peaKHHﬁ.

1) K1 + H,SO4/xon1/— I, + H,S + K»,SO,4 + H,O

2) KBr + H,SO4/kon1/— Bry + S + K,SO,4 + H,O

3) NaBr + H,SO4/xou1/— Brs + SO, + Na,SO4 + H,O

4) Mg + H,SO/xoun/— MgSO4 + S + H,0O

5) Al + H,SO4/xoH1/— A12(804)3 + H,S + H,O

6) Cu + H,SO4/kou1/— CuSO4 + SO, + H,0

7) Ag + H,SO,/kon/— Ag,SO, + SO, + H,0

8) HCl/koun/ + MnO,— Cl, + MnCl, + H,O

9) HCl/xoun/ + KMnO4,—Cl, + MnCl, + KCI + H,0

10) HCl/xoun/ + PbO,— Cl;, + PbCl;, + H,0

11) HCl/koun/ + CrO3 — Cl; + CrCl; + H,0

12) HCl/xoun/ + K»,Cr,O7— Cl, + CrCl; + KCI + H,0

13) Zn + H,SO4/xou/ — ZnSO4 + H,S + H,O

14) CUS + HNO3— S + CU(NOg), + NO + H,0
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15) Cu,0 + HNO3;— Cu(N03)2 + NO + H,0

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

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

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

19) FeSO4 + HNO3;— F62(804)3 + FE(NOg)g + NO; + H,O

20) MnS + HNOs/korty—H,SO4 + NO, + Mn(N03)2 + H,0

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

22) Zn + HNO3;— Zn(NO3); + NO + H,0

23) Mg + HNO3/ouennpaz6./— Mg(NO3), + NH4NO3; + H,0O

24) Fe + HNO;— Fe(N03)3 + NO + H,0O

25) S + HNO3;— H,S0O4 + NO

26) HzS + HNO3— S + NO; + H,0

27) Cu + HNOg3/pa36/— Cu(NO3), + NO + H,0

28) Sn + HNOg/konw/— H,Sn03 + NO, + H,0

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

30) KyS + HNO3z— S + NO + KNO3 +H,0

9. OKHUCIUTENbHO- BOCCTAHOBUTEIILHAS pcaKknusa BBIPpAXKACTCA HWOHHBIM YPABHCHHCM.
Vkaxkure, Kakoil WOH SBJISCTCA OKUCIHUTEIEM, Kakoii — BocctaHoBuTeleM. CocTaBbTE€ HMOHHO-
DJICKTPOHHBIC M MOJCKYJISIPHBIC YPaBHEHMUS.

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" + MnO4 + H" — Cl, + Mn*? + H,0

6) H,0, + MnO; + HY — 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” + ClO5 + H,0

11) HpS + MnO;4 + H* — S+ Mn*? + H,0

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

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

14) ClOg + SO3” + + H* — CI'+ SO4” + H,0

15) NO; + MnO4 + H" — NO;z + Mn*™ + H,0

16) Brz +OH — Br + BrO3’+ HZO

17) Sn*? + BrOz + H" — Bro+ Sn**+ H,0

18) Cu+NO3 +H" — Cu *? + NO; + H,0

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

20) Br + MnO; + H* — Bry + Mn*? + H,0

21) Pb++NO;z +H* — Pb *? + NO + H,0

22) Mn*? + ClOg + OH™ — MnO4* + CI'+ H,0

23) Bi + NO3 + H" — Bi*" + NO + H,0

24) Cr,07 + 1 +H" - Cr*" +1, + H,0

25) CrO, + Br, + OH'— CrO4* Br + H,0

26) SOs* + Ag" + OH™ — SO, + Ag + H,0
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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) MnO4 + OH™ +S03* — SO4* + MnO4* + H,0

11.1.2. TunoBsie 3axanus J1s 1a00OpPaTOPHBIX padboT
JlabopaTtopHoe 3ansatue Ne 1 (4 gaca)
OnpezeneHne YKBUBAJICHTHON MacChl MeTaJlIa

TUTTIOBBIE KOHTPOJIbHBIE BOITPOCHI:
. Henp paboTsl
. [lopsiiok BeINoNHEHUs pabOThI
. O6paboTKa SKCIEPUMEHTAIBHBIX JAaHHBIX

1
2
3
4. Ananu3 pe3yabTaToB
5. CxeMa yCTaHOBKHU

6. HaiiTu sxBuBaneHTHyto maccy cepbl B coeaunenusx HjS; SOs; FeSO,; CuSO:s.

7. OT 4ero 3aBUCHUT SKBHBAJIEHT XMMHUYECKOTO 3JI€MEHTa: 1) OT BaJEHTHOCTH; 2) Bcerna

SIBJISIETCS] IOCTOSTHHOW BEJIMYUHOM.

8. Uemy pasen o6bem | Monb maeansHoro rasa mnpu 25 °C u nanennn | aTM, Macca ero
sKBUBaNeHTa — 29,65 r/Monb. UeMy paBHBI BaJICHTHOCTh W aTOMHAs Macca METaylia, KaKoW 3TO
MeTa?

9. OnpenenuTh SKBUBAJIEHTHYIO Maccy Meramia, ecin 0,4 T ero BITECHWIN U3 BOAbI 624
miH, ipu 470 OC 1 743 Mm pT. cT.?

10. 0,36 r metaiuta oOpasytot 0,68 r okcuga. OnpeaenuTb SKBUBAJICHT MeTala.

11. Mblbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OAMH COAEPKHUT 65,2 % (Macc.) MBIIIbSKA,
a npyroit — 75,7% (macc.) Mblmbika. OnpeaenuTh 3KBUBAJCHTHbIE MAcChl MbIIIbsIKa B 000MX
cinydasix. Hanrcats opMybl COOTBETCTBYIOIIMX OKCHJIOB.

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

13. Kak omnpenenauTb 3KBUBAJIEHT OKCHJA, €CIM MW3BECTEH OHKBHUBAJIEHT DSJIEMEHTAa,

COEIMHUBLIETOCS C KMUCIOPOA0M?

14. JlaTe onpeneneHus S5KBUBAJICHTA YIEMEHTA, SKBUBAJICHTHON MacChl.

15. Haiitu sxBUBaNeHTHYIO Maccy Mapratia B coequHeHusx: Mn(OH)s; KoMnOg4; MnSQOg.

16. Ckonbko sxkBuBaneHToB cogepxkurcs B 200 r CaCOs; B 400 r NaOH?
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11.1.3. TunoBsie BONIPOCHI (3aaHus) )11 YCTHOTO (ITMChMEHHOT0) OIpoca
JIEKIIUA Ne 4. OcHOBHBIE 3aKOHOMEPHOCTU XUMUYECKON KUHETUKU. CKOPOCTH
XUMHUYECKUX peakIMi. 3aKoH JeicTByonmx Macc. CTaAuMHOCTD U MPSI0K XMMUUYECKON pEaKIIMH.
Bnusinue Temneparypsl Ha CKOPOCTb PEaKITUi.

TUITIOBBIE BOITPOCHI JJIA I'PYIIIOBOI'O OBCYXAEHMA HA JIEKHMOHHBIX
3AHATUAX:

1. YTo Ha3bIBaeTCA CKOPOCTh XUMUYECKOU peakiuu? B Kakux eIuHUIaXx OHa u3MepsieTcs?

2. Kak 3aBHCHUT CKOPOCTh XUMUYECKOM PEaKIMU OT KOHIEHTPALUU PEearupyroIInX BEIIeCTB
JUISL CTIOKHBIX PEeAKIIUA?

3. Hanumure KUHETHYECKOE YpaBHEHME JUJIi TOMOTeHHOW peakuuu. OT 4ero 3aBUCHUT
KOHCTaHTa CKOPOCTH XUMUYECKOU peakinu?

4. YUto Ha3pIBalOT mopsakoM peakuuu? Kak sKCIEpUMEHTaIbHO OMPENCNISIIOT MOPSIOK
peaKIiu Mo JaHHOMY BEIIEeCTBY?

5. Ot xakux (aKkTOpOB 3aBUCUT CKOPOCTb XUMHUYECKOW PEAKIMH B TIeTEPOTCHHBIX
cucremax?

6. Kak 3aBucut ckopoctb peakiuu ot temnepatypsi? [Ipasuio Bant-I'ododa.

11.1.4. TunoBble TECTOBLIE 3aJaHUA
Tema «OCHOBHBIE MTOJIOKEHUS, FJICMEHTBI XUMUYECKON TEPMOJIMHAMHUKHN U TETUIOBBIC 3 (DEKTHI

XUMHUYECKHX PeaKLuii»
1. TemuoBoit 3pPeKT peakuu XapakTepu3yeTcst U3MEHEHUEM
1) sHTpONIHNH;
2) SHTaJIBIINY;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpeHHEHN SHEpPIUH.
2. Peakums mpoTeKaeT cCaMOIPOU3BOJIBHO B TIPSMOM HAlpaBICHUH, €CIIH
1) AH<O0;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpomus ABJISIETCSA XapaKTePUCTUKOM
1) TEMIOTHI CUCTEMBI;
2) Gecriopsiika CUCTEMBI,
3) MOTeHIMATEHOW YHEPTUN CHCTEMBI;
4) nBUKEHUS MOJIEKYJI.
4. TemnnoBoii 3¢ (eKT peaku 3aBUCUTE OT
1) TeMmniepaTypsl OKpy>Karolien cpebl;
2) naBJIC€HUS B CUCTEME;
3) HaYaIbHOT'O ¥ KOHEYHOT'O COCTOSIHUSI CUCTEMBI;
4) myTH IPOTEKAHUS PEaKIIH.
5. B xoJe peakiuu MpoOUCXOIUT BBIICTICHHE Ta3a — CUCTEMa PaCIIUpPsIETCs, IPH STOM €e
1) sutpomnus ymenbmaercs (AS<0);
2) sHTanbnus yBeaunuusaetcs (AH>0);
3) suTponus Bo3pacraet (AS>0);
4) BHyTpeHHs1s1 SHeprus ymenbiiaercs (AU<O0).
6. Jlns kakoit peakuuu ASxp >0?
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1) CaCOs3 (k)=CaO(k)+ COx(r);
2) 2S0; (r)+ O4(r)=2S05(1);
3) l2(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).
7. Peakuus NnpoTeKaeT CaMOIIPOM3BOJIBLHO IIPU TeMueparype Huxke paBHoBecHOM ( T<T)), B
cllydae eciu
1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
8. Peakums mpoTekaeT CcaMONpPOHM3BOJIBHO TIPH TEMIIEpaTypax BbIINIE TeMIEpaTypbl
paBHOBECHS B Cllyyae €cliu
1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
9. B cucteme HeT paBHOBECHUS, PEAKIIMS HE BOZMOXKHA MIPH JIF000I TeMIepaType B cirydae
eciu
1) AH>0, AS>0;
2) AH<0, AS>0;
3) AH>0, AS<O0;
4) AH<0, AS<0.
10. Peaxiusi mpoTeKaeT caMOMPOU3BOILHO MIPH 000N TeMIepaType B cirydae
1) AH<0, AS>0;
2) AH<0, AS<0;
3) AH>0, AS<O0;
4) AH>0, AS>0.
11. Peakiusi siBI€TCS 9K30TEPMHUUECKOM, €CITH
1) AH<O;
2) AU >0;
3) AU<O0;
4) AH>0.
12. Peaxiust mpoTEKaeT C MOTJIOMIEHUEM TeIlIa, eCIH
1)AH<O;
2) AS>0;
3) AH>0;
4) AU>OQ.
13. Cucrema HaXOAHTCsl B PABHOBECHH, €CIIH
1) AH=0;
2) AS=0;
3) AG=0;
4) AU=0?
14. DHTpONUS CUCTEMBI OBBIIIAETCS TIPH
1) KOHJIEHCAINH TTapa;
2) KUTICHUHU KUIKOCTH;
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3) KpUCTAJUIM3ALUH KUKOCTH;
4) ocaxaeHHH.
15. DHTponus cuCTEMbl yMEHbLIAETCS [IPU
1) kpucTannn3anuy;
2) n1aBJICHUN;
3) BO3TOHKE;
4) pacTBOpPCHHH.
16. Peakuns nmporekaer 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 monb ;
3) 0,5 Mob;
4) 1,5 mob.
17. DuTanenus obpazoBanuss FEO cocraBiser -265 kJk/mMoib. CKOJIBKO TeIJIa BBIACITUTCS,
ecnu obpasyercsa 144 r okcupa xxenesza?
1) 132,5 xJIx;
2) 530 xJIx;
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) AHxp = - 240,18 kJIx;
2) AH%p = 240, 18 kJIx;
3) AHOXp = 340 xJIx;
4) AH%p = - 226,9 kJIx.
19. Durponus cucremsl B xoze peakiun Na;COjs = NaxO(y) + COy(ry yBenmuuBaercs, T.K.
1) obpasyercs ras;
2) peakiusi caMOIpOU3BOJIbHAS;
3) oOpasyeTcst OKCHI HaTpuS,
4) 00pa3yroTCs Ba OKCHU/IA.
20. Onpenenute TemnoBoi 3¢ ekt cropanus KUIKOro CSyi 10 00pa3oBaHUsA Ta3000pa3HbIX
CO2 u SOs.
1) - 602 x/Ix;
2) 635,2 x]JIx;
3) — 6352 x/Ix;
4) 602 xJx.
21. PeakmmsaNO(r) + Oa(r) =2NOy(r) mnpu CTaHIApTHBIX YCIOBHSX MpPOTEKAeT
CaMOIIPOM3BOJIBHO B TIPSIMOM HAIPABJICHHH, T.K.
1) AG =-107,31k/Ix;
2) AGxp = - 58,2 /I x;
3) AG = 54, 2 x]JIx;
4) AG= 58,2 xJIx.
22. Peakmus C(rpadut) + CO,(r) =2 CO(T) npu CTaHIapTHBIX YCIOBUSX HE BO3MOXHA, T.K. .
1) AGxp = - 2574 xJIx;
2) AG xp = 257; JIx;
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3) AG%xp = 120,2 xJIx;
4) AG’p = -120,2 x]Ix.
23. Peakuus IBISETCS SHAOTEPMHUUECKOH, €CIIU
1)AH<O0;
2) AG<O0;
3) AH>0;
4) AS>0.
24. Ilonyuenne nunHka upet no peakuun ZNOyy + Cipagury = ZN) + CO(py. Ckonbko Tema
MOTJIOTUTHCS, pU 00pa3oBanuu 1 T nuHKa?
1) 3700 x/Ix;
2) 1500 x/lx/momnb;
3) 3700 x/Ix/mMob;
4) 3,7-10% .
25. Ilpu oxucnenun 10,8 T cepebpa Bwimenwnochk 1,58 kJ/Dx Terura. HaiiTu SHTanmbumio
o0Opa3oBaHus OKcuaa cepedpa AH°06P(AgzO).
1) — 20,5 xJIx/mMob;
2) 31,6 xJIx;
3) - 31,6 xJIx/MoJIb;
4) 44,8 xJIx .
26. DHTanpNus 00pa30BaHUS aMMHAaKa (AH006p(N Hs)) cocraBmser — 46,19 kJ[x/monb. Kakoi
00BeM a30Ta (H.y.) BCTYIUT B peakiiuto, eciu Boiaenutcs 18,41 kJ[x Tennors?
1) 4,46 m;
2) 4,46 m°;
3) 3,98 m;
4) 4,46 mo.
27. Omnpenenure u3Menenue sHeprun I'm66ca peakuun CHypy + lyry = CHslyg + Hly mpn
CTaHJAPTHBIX YCIOBUSAX. BO3MOXKHO JTM TpOTEKaHUE peakiuu (CT.y.)
1)AGOXp= 39,49k /1x, HEBO3MOXKHO;
2) AGoxp =-39,49 k]Ix, BO3MOKHO;
3) AGOXp = -43, 8 kJI>k/M0JIb, BO3MOXKHO;
4) AGOXp = 45,5 xJI)x, HEBO3MOKHO
28. Omnpenenure u3MeHeHue 3Hepruu ['MOOca M HampaBieHHE MPOTEKAaHUS PEAKIUH TPU
cTaHIapTHBIX ycnoBUsAX. MNO) + 2C pagur) = MNgy + 2 COyy.
1)AGoxp= 192 /> B 0OpaTHOM HalNpaBJIeHUH;
2) AGoxp =— 192 x/Ix, B mpsIMOM HaIpaBJICHUH,
3) AGOXp = 384 x/I>x/MoI1b, B IPSIMOM HaIlpaBlICHUH;
4) AGOXp =—259 x/Ix, B IpsIMOM HanpaBJICHUU.
29. Peakuus npotekaeT mo ypaBHEHHIO SiOsu) + 2 Cipagur) = Sl + 2 CO(. Onpenenure
W3MEHEHHUe YHTponuu npu cT.y. OOBSCHUTE XapaKTep U3MEHEHUS ASoxp.
1) ASOXp = 360,82 JIx/K; yBenu4uuBaeTcsi, T.K. BbIIEISETCS ra3;
2) ASxp = 360,82 JIx/K-MOJIb yBEIMHHBAETCS, T.K. 00PasyeTcst KpeMHHIT;
3) ASOXp =-360,82 JI)/K ymenbIIaercs, T.K. 00pa3yroTcsi 60Jiee TPOCThIE MOJICKYJIBI,
4) ASOXp =0 [Ix/K He nu3meHseTcs, T.K. He H3MEHSISTCS KOJIMYECTBO BEIIECTBA B XOC
peaxIuu.
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11.1.5. TunoBble 3a0aHUS TSI KOHTPOJILHOM PabOTHI

KOHTPOJIBHASI PABOTA Ne 6
Tema « XUMHUYECKAS CBA3b CTPOEHUE MOJIEKYJD»

3AIAHUME 1

1. CoctaBuTh IEKTPOHHYIO (OpMYIy aToma ceneHa. Mcxoast u3 aneKTpoHHOU (HOpMYIIHI,
OIpENIEIUTh MOJI0KEHUE CEIeHa B IEPHOAMUYECKON cucteMe (epuo, rpymmy, HOArpymiy).

2. PacmipenenuTh BaJeHTHBIE 3JEKTPOHBI HEBO30yKAeHHOro aroma ceineHa mo AO u
yKa3aTh Ul HUX 3Hau€HMsI KBaHTOBBIX uucen. Kakum Oyner pacnpeneneHue 351ekTpoHoB o AO
JUTSE BO3OYKJIEHHBIX COCTOSIHHMI aroma cejeHa?

3. Kakue creneHu OKUCICHHsI MOKET MPOSABIATH CEJIEH B COSANHEHUSX ?

4. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOHUTYypamuio Monekyibl HySe. KakoB BaneHTHBIN
yroJ B 3TOW MoJieKyJie?

5. Yka3zaTp HampaBJiCHHE TUIOJIBHBIX MOMEHTOB CBsi3eil B Mousiekyne H,Se. Byner mm
MOJIEKYJIa IOJISIPHOM?

6. Ha ocmoBanuum meroma MO ommcaTh SIEKTPOHHOE CTpOeHHe uacTuibl Hy'.
Paccuutath nopsiox cBsizu

3AJJAHUE 2

1. CocraButh 31EKTPOHHYIO (DOpMYIly atroma yriepojia B OCHOBHOM U BO30Yy>KIEHHOM
cocrosHusax. Jns AO  HeBO3OYXIEHHOrO aromMa ONpENelIuTh  KBAaHTOBbIE  YHCIA,
XapaKTEepU3YIOIINE BaJICHTHbIE OPOUTAIIH.

2. IlpuBectu cTpykTypHBIEe opMynbl coeannenuit yrinepona: CHa, CO,. Kakyro crenens
OKHCJICHHS UMEET YIJIEpPOJ] B 3TUX COESAUHEHUSIX ?

3. Kakoit Tun rubpuauzanuu AO yriepoaa umeer Mecto B coenuHennn CO,? Yemy paBeH
BaJICHTHBIN YToJ CBSI3U B JaHHOU MoJieKyiie?

4. Yxa3aTh HanpaBlIeHUE TUIOJIbHBIX MOMEHTOB cBs3eil B Monekyine CO, u onpenenurs,
OyZIeT 11 OHa MOJISIPHOM.

5. YCTaHOBUTH MPOCTPAHCTBEHHYIO KOH(MUTYpaluio MoieKyisl COs.

6. Ha ocHoBanuu metoga MO omnucath 3JIEKTPOHHOE CTPOCHHUE MOJIEKYJISIPHOTO MOHA
0," PaccunTtath MOpsIOK CBA3M.

3AJIAHUE 3

1. Hanucarp snexkTpoHHYI0 (opmyiay aToma Oepusuids B OCHOBHOM M BO30YKJIEHHOM
cocrosanusx. Jns AO  HeBO3OYXIEHHOrO aromMa ONpeNelIuTh  KBAaHTOBBIE  YHCIA,
XapaKTEPU3YIOIINE BaJICHTHBIC OPOUTAIH.

2. CKOJBKO KOBAJEHTHBIX CBsi3eH, OOpa30BaHHBIX IO OOMEHHOMY U JOHOpPHO-
aKIENTOPHOMY MEXaHH3MaM, MOKET UMETh aTOM OeprILTHs?

3. Kakoii Tim cBsi3u (MOHHBIM WM KoBaJieHTHBIH) B coequHennn BeCl,? Kak n3mensercs
JIOJIS1 KOBAJICHTHOM CBs3U B psany coeaunenuit BeCl,—MgCl,— CaCl,?

4. Kakoit Tun rubpuanzammu AO Oepwuist umeer Mecto B Mojekyne BeCl,? Ykazats
HaIpaBJeHUE JUMOJBLHBIX MOMEHTOB CBsi3ei B MoJiekyne BeCl,. Byner nu ona monsipaoi?

5. Hanmcath 3nekTpoHHYI0 (opmyny Uit noHa Oepwimus. Kak M3MEHSIOTCS HOHHBIE
paauychl B psay MerauioB Be—Ba?

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

3AJIAHUE 4
1. Hammcate snekTpoHHYIO (QopMyiny aromMa Oopa B OCHOBHOM W BO30YKIECHHOM
cocTosHusAX. [lyis HEBO3OYKIEHHOTO aromMa ONpEICTUTh KBAHTOBBIE YHCIIA, XapaKTEePU3YIOIIHUE
BaJICHTHBIC OPOUTAIIH.
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2. Ilo snextpoHHOU (opmyne OOBSICHUTH NOJOXKEHHE OOpa B MEPUOANYECKON CHCTEME
(mepuon, rpyIIry, IOATPYIILY).

3. Hammucatsb ctpykrypHyto hopmyny crenyromux coequnennii 6opa: BCl3, BoO3, H3BOs.
VYKa3aTh cTENIEHb OKUCIIEHHsI 00pa B 3THX COEANHEHMSIX.

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

5. OmpenenuTh TUN THOPUIU3AIMK BAJICHTHBIX OpOUTalel aToma yriiepoja B MOJIEKYJe
HCN.

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

3AIAHUE 5

1. Hammucatp 351eKTpoHHYIO (hOpMYITy aTomMa a30Ta, ONPEIeIUTh KBaHTOBbIC YHCIIA,
XapaKTepU3yIoIlue BaJICHTHbIC OPOUTAIIH.

2.Kakue cTerneHn OKMCICHUSI MOXKET MPOSIBUTH a30T B coeanHeHusix? [IpuBectn npumeps
COOTBETCTBYIOLUX COECUHEHUH.

3. CKOJbKO KOBAJICHTHBIX CBSI3€H MO0 OOMEHHOMY M JIOHOPHO-aKIENTOPHOMY MEXaHU3MY
MOYKET UMETh aTOM a30T1a’?

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

5. Onpenenuth TUI THOPUIM3ALMN BAJIEHTHBIX OpOuTaneil aroma a3ora B Mojekyie NHas.

6. Ha ocHoBanun merona MO omnucaTe 3JE€KTPOHHOE CTpOeHHE MOJeKysbl Np. Kaxumu
MarHUTHBIMH CBOMCTBaMH 00J1a/1a€T 3Ta MOJIEKyJa?

3AJIAHUE 6

1. Hanmcarb saekTpoHHYIO Qopmyny aroma kuciopoga. Ilo amekrpoHHON Gdopmyre
OTIPENIETTUTh MECTO €r0 B MEPUOJUYECKON CUCTeMe (Tpymiy, MOATPYIIY, MePUoa) U KBAaHTOBBIC
qrclia A7 BAICHTHBIX OpOHTaneil.

2. Kak m3MeHseTcsi TOJMSIPHOCTh M JIOJII KOBAJICHTHOW CBsi3M B coequHeHmsx Na,0O —

3. Hammucats ctpykTypHyro dhopmyiry monekyrn H,O u H,0,? Ykasare creneHb OKHCICHUS
KHCIJIOPOJIa B JAHHBIX MOJIEKYJIaX.

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

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

6. Ha ocrHoBanuu Meroga MO onuiuTe 351eKTpOHHOE cTpoeHue Mosekyibl Oz . Kakumu
MarHUTHBIMH CBOMCTBaMHU 00J1ajaeT MOJIEKYyJIa.

3AJIAHUE 7

1. Hanmcath 3MeKTpOHHYIO (HOpMYITy AJisi aTOMa MarHus U ero uosa. I1o siexTpoHHO
dbopMyIie ONpENeIUTh MECTO €ro B IMEePHOIUYECKON crucTeMe (TpyIly, MOArPYIITy, HNepruoa) U
KBAHTOBBIE YHUCIIA JJI BaJICHTHBIX OpOUTANICH.

2. Kak u3mensiercst paiyc aTOMOB M MeTaJTHuecKie cBoicTBa B psagy Na—Mg—AI—Si?

3. Ykazare tun rubpuauzanun AO maraus B mosiekyine MQCl,. Byner nu ee aunonbHbIH
MOMEHT PABEH HYIO?

4. B xakoM W3 XJIOPHIOB MOJIIPHOCTh M JI0JIs1 KOBaJieHTHO# cBsi3u Oosbie: BeCly, MgCly,
CaCly?

5. Kakyto npocTpancTBeHHYIO CTpYKTYpy MMeeT Mojekyina MgCl,? OtBetr 0600CHOBATS.

6. Ha ocnoBanun metoga MO onucars 3JIEKTPOHHOE CTPOCHUE HOHA He,". Kakumu
MAarHMTHBIMHU CBOMCTBAMHM 00J1aJaeT 3Ta YyacTua?
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3AZIAHUE 8

1. Hanucatps sneKTpoHHYIO (GopMyiny aToMa aqrOMUHHS W €ro WoHa. [lo amekTpoHHOMH
dbopMyIie OMpeneNuTh MECTO €ro B MEPHOJUYECKON cucTeMme (TpyIiy, MOATPYIITY, MEPHO) H
KBAaHTOBBIC YMCJIA JIJIs1 BAJIGHTHBIX OpOUTAaJIeH.

2. Kaxoii tun cBsi3u B coemuaennn A1C13? Ykazate tun rubpuanszamuu AO amoMUHUS B
JIIAaHHOM CO€IHHEHUU.

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

4. B KakoM COEIMHCHHH XJIOPUJE AFOMUHUS WIA €ro (PTOPHUAE JI0JII HWOHHOW CBSI3U
0onpLIe?

5. Pacnionoxkute cnenyromue monekynsl: BCly AICI; GaCls InCls TICI; B mopsiake
YCUJICHHS TIOJIIPHOCTH CBSI3H .

6. Ha ocHoBanuu merona MO omnucaTs 3JIEKTpOHHOE cTpoeHne MoJieKynbsl Hep. Kakoit
MOPSTIOK CBSI3U B ATOU MoJieKyie?

3AIAHME 9

|. Hamucarp snexTpoHHYI0 (opMyly aromMa KpeMHHsS B OCHOBHOM U BO30YXIEHHOM
cocroaHusX. Ilo anexTpoHHON (opmMyne ompenenuTb €ro MeCTo B MEPUOAMYECKON cHCTeMe
(rpynny, DOArpymiLy, NEPUOA) U KBAHTOBBIE YKCIIA JJI BaJICHTHBIX OpOUTANIEH.

2. IlpuBectu cTpykTypHbie hopmyisl coequnenuit SiHg, SiO, , HySiO;. Kakue crenenu
OKHCIICHHSI UMEET KPEMHUH B IaHHBIX MOJIEKyJ1ax ?

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

4. Byner nu MoseKyJa Tupuia KpeMHUS TOISpHOI?

5. OnmunakoBa JM mMpocTpaHcTBeHHas cTpyktypa Mmoiekyn CHa, SiHs, GeHs? Ortser
MOTHUBUPOBATH.

6. Ha ocHoBanuu metoga MO onmcath 3J€KTPOHHOE CTpOeHHE MOJeKyIbl C; .

3AJIAHHE 10

1. Hanucarps snexktpoHHyto ¢opmyny atoma ¢ocdopa B OCHOBHOM U BO30YXKIAEHHOM
coctosHusAX. [lo anekTpoHHON (opMyse OmpeneNuTs MECTO €ro B IMEPHOAMYECKOH cUcTeMe
(rpynny, HoArpymiy, N€pUoa) U KBAaHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTalIeH.

2. YKa3aTb MaKCUMaJIbHYIO U MUHUMAJIbHYIO CTEIIEHH OKHUCIIeHUs U1 (hochopa.

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

4. B xakom coequnenuu PHs, POC13 umeet mecto rubpunuzamust AO docdopa? Ykazarhb
TUI TUOPUIU3AIIH.

5. Bynyt i nonsipaeiMu Mosekyisl PCls, PH3?

6. Ha ocHoBanuu merona MO onuiuTe 3J€KTPOHHOE CTpOEHUE MoJeKyisl By . Kakumn
MarHUTHBIMH CBOWCTBaMU 00Ja/laeT yacTuna?

3AJIAHME 11

1. HamucaTh 5J€KTpOHHYIO (OpPMYILy aromMa cepbl B OCHOBHOM U BO30YXICHHOM
cocrosiHUsX. Kakne cTerneHn OKUCIIEHHSI MOKET MPOSIBIIATH Cepa B COSAMHEHUSX ?

2. [TpuBecTtu cTpykTypHBIE (hopMyisl coequueHnit 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. Yka3zaTpb HampaBJeHHE IHUIIOJBHBIX MOMEHTOB cBs3eil B Mmoisekyine SOs. Byaer nm
JTaHHasi MOJIEKYJIa OJISIPHOM?

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

6. Ha ocHoBanuu Metoaa MO onucath 3j1ekTponHoe cTpoerne Ny .
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3AJIAHUE 12

1. Hanwucarp s5ekTpoHHYIO (GOpMYyILy aroMa XJjiopa B OCHOBHOM U BO30YXIEHHOM
cocrosiHUsX. 1o 37eKTpoHHOU (DopMyle OMpeAeNuTh €ro MECTO B MEPUOJUYECKON CUCTEME
(rpynmy, HOArpyMIy, IEPUOA) U KBAHTOBBIC YKCIIA JJIi BAJICHTHBIX OpOHUTAaJICH.

2. [lpuBecTH CTPYKTYypHBIC (GOPMYJIBI M ONPENEIUTh cTerneHn okuciaenus xiaopa B HCIO,
HCIO,, HCIO3, HCIO,, CI,0.

3.0npenenuTh THII THOPUIU3AIMY BaJICHTHBIX opOuTaneii xiaopa B mosiekyie HCIO. Byner
JIM JaHHAsi MOJIEKYyJ1a MOJISIPHOM?

4 Kakyro npocTpaHCTBEHHYIO CTPYKTYpy umeer mosiekyina HCIO?

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

6. Ha ocHoBanuu metoaa MO onuuute 3J€KTPOHHOE CTPOCHHUE HOHA Ne*, . Kak
M3MEHMTCS JUTMHA CBA3H npu nepexose oT Nep' x Ne,?

3AJIAHME 13

1. Hanucare 3neKTpoHHYIO (GoOpMyily aTroMa Kajapluss U ero uoHa. Ilo snexTpoHHON
dopMyJie ONpeneauTh €ro MECTO B MEPUOAUYECKON cucTeme (rpyniy, HOArpyIIy, NEepUoa) U
KBAaHTOBBIC YMCIIA JUISl BAJICHTHBIX OpOUTAaseil.

2. Kak u3MeHsieTcsi MOJSPHOCTh U 0N KOBAJICHTHOM cBsi3M B coeauHeHusx CaS—CaO—
CaCl,; BeO—MgO—CaO?

3. Ha ocnoBanum mu3amenenus sHepruu cBs3u Fe - O B monekynax Fe(OH); u Fe(OH);
c/enaiTe BbIBOJI, KAKOM U3 TMIPOKCUAOB B OOJIbIIEH CTENIEHH MTPOSBIsET OCHOBHbBIE CBOICTBA?

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

5. OnpenenuTs THI THOPUAN3AIMK BaJICHTHBIX opOuTasel xiopa B Monekyinax HCIO; u
HCIO4. ByayT i1 3TH MOJEKYJIbI TOJISPHBIMA?

6. Ha ocHoBanmnu metoga MO onmmuTte ssekTpoHHoe crpoenue Monekynsl CO. Kakumu
MarHUTHBIMH CBOMCTBaMH 00J1a/1a€T 3Ta MOJIEKYJIa.

3AJIAHUE 14
3+ 2+
1. Hanucats snextpoHnyto ¢popmyny aroma xpoma u ero noHos Cr™ u Cre".
2. Tlo »nmexTpoHHOM QopMylie ONpenesuTh MECTO XpoMa B IEPUOJUYECKONW cUcTeMe
(rpynny, HoArpymmy, N€pUoA) U KBAaHTOBBIE YKCIIA JJI1 BAJIEHTHBIX OpOUTAaJICH.
3. Kak u3MeHsieTcs MOJSAPHOCTb U A0 KOBAJCHTHOM CBs3U B coenuHeHusax CrO—
CFzOg—CFO3?
o 4-
4. Onpenenuth THI THOPHUIM3AIMK aTOMHBIX opOuTaneil xene3a B nonax [FeFg ] u
4-
[Fe(CN)s]™.
5. YKkaxuTte, aTOMbl KaKHUX AJIEMEHTOB SBISIOTCS JOHOpPAMH, a KaKUX aKIENTOpamMH B
creayrommx coenuuerusx: [BHy], [GaCI6]3'. OTBET MOTUBHUPOBATS.
6. Ha ocnoBanuu metoga MO onwumute snekrpoHHoe crpoenne HF. Kakumu
MarHUTHBIMH CBOMCTBaMH 00JIaaeT MOJIeKya?

3AJJAHUE 15

1. HanincaTh 35eKTpOHHYIO (hOpMyITy JUIsl MapraHiia ¥ €ro HOHOB CO CTETIEHBIO OKUCIICHUS
+2 u +3. Ilo 3nexTpoHHOI (hopMyIe OnpeneauTh MECTO MapraHiia B MEPHOIMYECKON cHcTeMe
(rpymnity, mOArpyIIy, IEPHUO/T) U KBAHTOBBIE YUCIIA JIJIsl BAJICHTHBIX OpOuTasei.

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

3. Onpenenuts creneHb okucienus nona B coequnenusx: Hl, KI, HIOs, Cly. Onpenenuts
TUIl XUMHUYECKOM CBSI3U B IAHHBIX COCTUHEHUSX.

4. Tlpuectu cTpykTypHyto (opmyny coeaunenus HIOs ITlonmspHoit mnm HemoJspHOM
SABJISIETCSL 3Ta MOJIeKyJa?
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5. YKaxuTe, aTOMBI KaKHX JJIEMEHTOB SIBJISIOTCS JOHOPAMH, & KAaKHX akKICNTOpaMH B
cienyromux coequuennsix: [BE4]',[SiFs]>. Otser MoTHBHpOBATS.

6. Ha ocroBanuu metona MO onwummre 31ekrpoHHoe ctpoenue HCl. Ykaxure kpaTtHOCTb
CBSI3H.

3AJIAHUE 16

1. Hamucarp »35eKTpoHHYIO (OpMYyJdy TepMaHHs B OCHOBHOM H BO30YXICHHOM
cocrosiHUsX. [1o anexTpoHHOM popmysie onpeneauTb MeCTO FTepMaHus B MEPUOANUECKON CUCTEME
(rpynny, noArpymiy, IEPUOA) U KBAHTOBBIE YKCIIA /1JIsl BAJICHTHBIX OpOUTAIIEH.

2. OnpenenuTs XapakTep CBsA3U (MOHHBIA WM KOBAJIGHTHBIN) B coequHeHusax GeHy, GeOs.
[TpuBecTH UX CTPYKTYpHBIE (POPMYIIBL.

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

4. YKaxwuTe, aTOMbl KaKUX 3JIEMEHTOB SIBJISIFOTCSI JOHOPaMH, a KaKUX aKIENTOpamMH B
crenytouux coenuuenmsx: [AlF4]", [GeClg]*. OtBer MOTHBHPOBATB.
5. Kak u3mensieTcs sHeprus CBA3M B Py THIPHUIOB p-31eMeHTOB [V-A rpymmbi?
6. Ha ocnoBanuu meromxa MO crenaiite BEIBOJ 00 yCTOHYMBOCTH YacTull Be, u Be™,.

3AJIAHUE 17

1. [Ipusectu ctpykrypHbie popmynsl coeaunennii HCOOH, CH;COOH, HCOH. Yka3atb
CTENEHM OKHUCIIEHUs YIJIepoJia B JIAHHBIX COEJUHEHMSX, KOJUYECTBO G-CBA3EH, 00pa3yemblx
Ka)KIbIM aTOMOM YTJIEpO/Ia.

2. Yxa3zatb tun rudpuamzamun AO yriaepona B TaHHBIX COCTUHEHUSX.

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

4. Kak u nouemy uzmensiercst saneprus cBsasu B psny CF4—CCly— CBr,—Cl4?

5. Bo3moskHo 11 B3aumoeiicteue Mexxay moiekyiaamu NHz u BF;3 3a cuer qonopho-
aKILENTOPHBIX CBs3€H?

6. Ha ocHoBarmnu metoga MO 00BSCHUTB, KaKasi M3 YaCTHIl MOXET cyliecTBoBaTh Nep
v Ne,™?

3AJJAHME 18

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

2. Tlo anexTpoHHOU (hopMyIie ONPENeTUTh MECTO MBIIIbIKA B MEPUOJIUYECKON CUCTEME
(rpymity, MOArpyIIy, NEPUOJT) U KBAHTOBBIE YUCIA JUIsI BAaJIEHTHBIX OpOUTaIEH.

3. OnpenenuTh IpoCTpaHCTBEHHYIO CTPYKTYpy coenuHennit ASCls, As,Os.

4. Yka3aTh HalpapJCHUE TUIOJILHBIX MOMEHTOB cBsizedl B Moisiekyne ASCls. Onpenenutsb
OyJIeT i OHa MOJISIPHON

5. Kak uzMensiercst 3Heprus CBsi3u B psAY THAPUIOB 3JIeMEHTOB V-A rpymnibl?

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

3AJIAHUEIL9

1.Hamucatp 31eKTpoHHYI0 (opMyily aToma 3JeMeHTa ¢ MOopsiAKoBbIM HoMepoM 51. Kakue
CTETIEHU OKUCJICHHUS XapaKTEePHBI ISl JAHHOTO JIEMEHTa B €ro COCMHEHUAX?

2. Tlo anexTpoHHOH (HopMysIe ONMpeneTuTh MECTO ITOTO JJIEMEHTa B TEPHOAMYECKOU
cucreMme (Tpyrmniry, HOArpyImy, Iepruo/) U KBAaHTOBbIC YHCIa [l BaJICHTHBIX OpOUTANIEH.

3. OOBSACHUTH MPOCTPAHCTBEHHYIO CTPYKTYPY Mosiekyn H,Se, SeOs. Ykazars HanpaBiieHne
JUIIOJIBHBIX MOMEHTOB CBsi3eil. OnpenenuTs, OyAyT I MOJIEKYJIBI OIS PHBIMH.

4. Kak u3MeHseTcs SHeprus cBsi3u B psany okcuaoB SO»—SeO0,—TeO,—Po0,?
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5. Kak m3MeHMTCS CKIIOHHOCTb K THOPHIM3AIMH B PSAY JIEMEHTOB IIecToi rpymisl : O-
S-Se-Te ?

6. Ha ocnoBanuu metoga MO onwmmute snekTpoHHoe crpoenue CHy . Ykaxkute KpaTHOCTD
CBSI3H.

3AJJAHUE 20

1. Hamucate 5neKkTpoHHYIO (GOpMyNly TepMaHUST B OCHOBHOM H BO30YXKIECHHOM
cocrosiHUsX. Kakue crernenu okucieHus: XapakTepHbI JIsl TepMaHusl B COSAMHEHUAX?

2. Onpenenutb rudpuansamo AO kpemHus B coequneHnn SiF4. YkazaTh HanpaBiicHHE
JIATIOJIbHBIX MOMEHTOB CBsA3€H. byner mu MosiekyJsia B [eJIOM MOJIIPHON?

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

4. O0ObsAcHHUTD, MoueMy dHeprus cBs3u Si— O Oounbine sHeprus cssu C—O, a sHeprus
cBs3u Si— H menbie C—H.

5. Kakue u3 snementoB I[V-A rpynmbl SBIAIOTCS HEMETaIaMH; METaNIaMU; HMEIOT
MOJIYTIPOBOJHUKOBbIE MOAU(PUKALIUU?

6. B kakoM coeIMHEHUN UMEET MECTO JIOHOPHO-aKIenTopHas cBs3b: BF3, BF,, 8033‘ ?

7. Ha ocnoBanuu mMeroaa MO onuiute 351eKTpoHHOE cTpoeHre Mosiekyiibl CO. Ykaxure
KpPaTHOCTh CBSI3H.

3AJJAHUE 21

1. Hanmwmcarp 5meKTpOHHYIO (GOpMYyIy 3JeMeHTa C HopsakoBeiM HOoMmepoMm 49. Ilo
JJIEKTPOHHOU (popMyIie ONpeseNnuTh €ro MeCTO B MEPUOAMYECKON cucTeMe (TpyMILy, OArpyIy,
Nepro/l) ¥ KBAHTOBBIC YHCTIA IS BAJICHTHBIX OpOHTAIICH.

2. OOwsicauTh npocTpaHcTBeHHOE crpoeHre Mmoinekyinsl NCl;. Ykasare HanpasieHue
JUTIONIEHBIX MOMEHTOB CBSI3€H.

3. IlpuBectn ctpykrypHble (opmynsl coequHeHuit N;O, HNO;, HCN. Omnpeaenutsb
CTETIEHU OKHCJICHUS a30Ta B TUX COCIMHEHUSX.

4. B kakux U3 COEAMHEHHA MMeeT MecTo JoHopHo-akientopHas cBsizb: NH4Cl, HNOs,
NOCL

5. Iloyemy npu nepexojie oT a3oTa K pocopy npoyHocTs cBsi3u 39— H cHmxaercs, a
cBsa3u O—O yBenuuuBaercs?

6. Ha ocHoBanuu metoga MO onumuTe 3J1eKTpOHHOE CTPOSHUE MOJIEKYJIbI

3AJIAHME 22

1. Hanucarp »snexTpoHHyro ¢opmyny ¢ocdopa. OmnpeaenuTs KBaHTOBBIE YHCIIA,
XapaKTepU3yIOIlue ero BaJIeHTHbIE opOUTanu. AToM a3oTa miu (Gochopa MOKET UMETh OolblIee
YHUCJIO JOHOPHO-AKLENTOPHBIX CBA3EH?

2. OOBSICHUTH MPOCTPAHCTBEHHYIO CTPYKTYypy Mojekyiasl PHs. Ykasare HampasieHue
JTUTIOJBHBIX MOMEHTOB cBsizel. Onpenennuthb, OyAeT Ju MOJIeKyJia HOJSpHON?

3. ByayT nu aHamOTrMYHBIMU IO CBOEMY NIPOCTPAHCTBEHHOMY CTPOEHHUIO MOJIeKybl PCl3 n
AlIC13?

4. Kak n3MeHsieTcs MoJIsIPHOCTD cBsizel B Moyiekynax NHs-PH3-AsHs-SbH3 ?

5. Kak u3MeHSIFOTCSI KHCIIOTHO-OCHOBHBIE CBOMCTBA THIPOKCHIOB B psiay AS—Sb—Bi?

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

3AJIAHUE 23
1. Hamucath 2JeKTpOHHYIO (QOpPMYyTy KHCIOpPOJa W OCHOBHOM U BO30YKIEHHOM
COCTOSIHUSIX. MOXET JIM KHCIOPOJ MMETh CBS3H, OOpa30BaHHBIC IO JOHOPHO-aKIENTOPHOMY
MeXaHu3my?
2. TlpuBectu ctpykrypHbie Gopmyinbl coenuHenuit HoO, O3, HyO,. Onpenenuts creneHu
OKHCJICHUS aTOMa KHCIIOPO/ia B ATHX COCTUHEHHUSIX.
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3. Kakue u3 anementoB VIA rpymnmsl sBIAIOTCA HEMETAUIAMM; IOJIYNPOBOJHUKAMY;
MeTauiamMu?

4. Ilouemy KuUCIOPOJ B OTIMYME OT OCTAJIBHBIX 3JI€MEHTOB VIA rpymnmbel HE MOMKET
MIPOSIBJISATH BBICIIME CTETICHU OKUCIICHHUS?

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

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

3AJIAHUE 24

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

2. Ilpuectu ctpykTypHble popmyinsl coenunennit CHy, CoHyg, CoHp. Onpenenuts crenenu
OKHCJICHHS aTOMOB yIiiepoja. YKazaTh TUI THOPUIU3AIlUU YTIIIepoa B 3TUX COSTUHEHHUSIX.

3. Pacnonioxute Cienyronmre MOJIEKYJbl B TIOPSAJIKE YCUIIEHHUS HOHHOTO XapakTepa CBSI3U
:CsF, Nal, CIF, CO, HCI, NaF.

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

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

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

3AJJAHUE 25

1. Hamwmcarp osnektpoHHylo ¢dopmyny 52 osnementa. [lo siextponHoOi (opmyne
OIpEeeNIUTh MECTO €ro B MEPUOANYECKON cucTeme (rpynmy, MOATPYIIy, IEepUoa) U KBaHTOBBIE
qucia Ui BJIGHTHBIX OpOUTaIeH.

2.B KakoM U3 COeTMHEHHI UMEET MECTO sp3 -rubpuau3anys BaJeHTHBIX opOuTaiel aToMa
cepsl: SO3; SO,%; SO5%?

3. Kak m3mensieTcs sHeprusi CBs3M B psiny TUAPUAOB 1eMeHToB V1-A rpynmer? bByner nmm
AQHAJIOTMYHBIM HX MPOCTPAaHCTBEHHOE CTPOCHHE?

4. TpuBectn cTpykTypHyto dopmyny coeauneHus: SOCI,. Yka3aTh cTeneHb OKHCICHHS
CEPBI B IaHHOM COEAVHEHUH.

5. Kakoe npoctpancTBenHoe cTpoeHne uMeet Mosekyna SOCI; ? Byner nu ona nmonspHoi?

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

3AJJIAHUE 26

1. Hanummre snexTpoHHyto ¢opmyny siaementa Ne 51. Ilo snextpoHHO# (opmyne
OIpENIEIUTE MOJI0KEHUE FTIEMEHTA B IEPUOANYECKOM cucTeMe (TIepuo/], rpymnia 1 MOArpyIna).

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

3. Kak m3mensiercst sHeprus cBsizu 3-H B psny rugpunaos snementoB V-A rpymmei? Byner
JIM QaHAJIOTUYHBIM UX [IPOCTPAHCTBEHHOE CTPOEHUE?

4. Tpusectu cTpykrypuyo ¢dopmyrny coeaumaenuss NOCI. Yka3are cTemneHb OKHCICHHS
a30Ta B JaHHOM COCIMHECHUH.

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

6. Meroom MO onuiuTe cTpoeHne MojiekyisipHoro nona O, . OnpenenuTe nopsok
CBSI3M B JaHHOM YaCTHIIBI.

3AJAHUE 27
1. Hanucatp 31eKTpOHHYI0 (pOpMyNly MO/Ja B OCHOBHOM M BO30YKICHHOM COCTOSIHHSX.
Kakue crerneHn OKHCIEHUSI MOXKET UMETh MO/ B CBOMX COCTHHEHHSX?
2. [lpuBectu cTpykTypHbIe hopmynsl coeaunenuii HIOs, Gely, Pls.
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3. VYka3zarh HampaBlieHHE [UIOJLHBIX MOMEHTOB cBsi3eii B Mmonekymax Gely, Pls
Onpenenuts OyayT JU TaHHBIE MOJIEKYJIbI TOJSPHBIMU?

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

5. Kakoe npoctpanctBenHoe crpoenue umeet mosekyna Clls? Kakoi tun ruGpuausammm
aTroMa xJjopa?

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

3AJIAHUE 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 psAAYy OKCHAOB Mapranua MnO—
MnO,—Mn;07;? Hanummre (HopmMyasl COOTBETCTBYIOIIUX THAPOKCUAOB. JlaiiTe CTpyKTypHBIE
(bopMyIbl cCOeTMHEHUH.

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 npoctpaHcTBeHHYI0 KoH(purypanuioo SO,Cl,. Kakoit tun ruGpuausarmn
UMeEET cepa B JaHHOM MoJeKyie?

6. Meromom MO onumuTe CTpoeHrne MOJIEKyYbl HyS.

3AJIAHUME 29

1. Hanncatp >nekTpoHHYI0 (POpPMYITy CypbMbI B OCHOBHOM U BO30YKIEHHOM COCTOSTHUSIX.
Kakwue crerneHu OKHCIICHUS MOXKET MPOSIBIISITh CypbMa B CBOMX COCTUHEHUSX?

2. B xakom coenunenun HzAsO3z nnu HzASO, sueprus cBszu AS —O MeHblIlle; kakas
Kuciiora 0ojiee CHILHAS.

3. Kak u3MmeHseTcss MOMSIPHOCTH CBSI3U B XJIOpHUIAX AJIEMEHTOB V-A TpyMIbl OT a3oTa K
BucMyTy? Kak W3MEHSIOTCS KHCIOTHO-OCHOBHBIC CBOWMCTBA THAPOKCHIOB B PSIy ITHUX Ke
3JIEMEHTOB?

4. IlpuBecTu CTPYKTYpHYIO opmyny coenunenus SPH;. OnpenenuTsh NpoCcTpaHCTBEHH YO
CTPYKTYpPY MOIIEKYNbI. YKa3aTh HalpaBleHUE JUMOIHHBIX MOMEHTOB CBsi3eil. Onpenenutsb, Oyner
JI1 MOJIEKYJIA TIOJISIPHOM.

5. Kak u3mensiercst sHeprus csizu I-H ruapuaoB AsHz—SbH;—BiH3?

6. Ha ocHoBanmu metoga MO ompeenuTe MOPsI0K CBSI3U B MOJICKYJIE.

3AJIAHUE 30

1. Hamucatp 37€KTpOHHYIO (POPMYITY TeITypa B OCHOBHOM U BO30YKIEHHOM COCTOSTHUSIX.
Kakwue crerneHu OKHCICHUS MOXKET MPOSIBIISITh TEJUTYP B CBOMX COCTUHEHUSIX?

2. [IpuBecTH CTPYKTYpHbIE (hOPMYIIBI OKCHJIA M THIpOKcUAa Tesutypa (+6). Kak
WU3MEHSIOTCSI KUCIIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB 3JIEMEHTOB B psay S—Te?

3. VYkazaTh HampaBlieHHE IUMOJIBHBIX MOMEHTOB CBs3eil B Mosekynax HpTe, TeOj
Onpenenuth OyIyT JIU TaHHBIC MOJICKYITBI TIOJSAPHBIMU?

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

5. Kakoe mpocrtpancTBeHHOE cTpoeHHE MMEIOT MoJsiekyasl HoTe u TeOs? Bo3moxHa s
rUOpUAM3AII aTOMOB TEJUTypa B JaHHBIX MOJIEKyIax ?

6. IlocTpoiiTe SHEPreTUUECKYIO AUArpaMMy MOJICKYJISIPHBIX OpOWTaNel s yacTtuil: F;, u
F*,. Kakas gactuma sBisiercst 60j1ee CTabuIbHOM , nouemy?
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12. TIPUJIOXKEHME. TunoBble KOHTPOJBHBIC 3aJaHUSl WM WHBIE MaTepHabl,
HE00XOAUMBIE Ul OLEHKU 3HAHUH, YMEHUH, HaBBIKOB U (WJIM) OMNbITA B XOJ€ HMPOMEKYTOUHOU
aTTecTaluu 10 JUCLUILINHE

OK3aMeH IMPOBOAUTCS B YCTHO-IMCbMEHHOW (hopMe IO BceMy Marepualy HU3y4yaeMoro
Kypca « XHUMHUU»

DK3aMeHaIMOHHBIN OUJIET COAEPKUT 5 BOIIPOCOB U3 Pa3HBIX TEM Kypca.

OK3AMEHAIIMOHHBIE BUJIETHI [TIEPBOI'O CEMECTPA

Kadeopa 11b3uX DK3AMEHAIIMOHHBINU BUIET N 1

Hucyunauna Xumus

1. OcHoBHBIE 110JIOKEHUSI KBAHTOBO — MEXAHUYECKON TEOPUH CTPOSHHSI aTOMa
2. PaccunraiitTe TeMnepaTypy, Ipu KOTOPOW BO3MOXHO BOCCTAHOBJICHHE ITHHKA
Zn0 + C(rpadur) = CO + Zn.

VYKakuTe HarpaBiIeHUE CMEIICHNS PaBHOBECHS IIPU BBEACHUM KaTaanu3aTopa; MOBBIIICHUN
JIaBJICHMSL.

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

4. Boruncnute pH 0,2 M pactBopa cepoBOIOpPOAHOM KUCIOThI, YYUTHIBAsI TOJIBKO IEPBYIO
CTYIIEHb AUCCOLUALINH.

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

Kageopa 11b3uX DK3AMEHAIIUOHHBIU BUJIET Ne2

Jucuunauna Xumus

1. DHeprus akTHBAIMY , AKTUBUPOBAHHBIN KOMIUJIEKC . YpaBHEHUE AppeHuyca.

2. Meroniom nosypeakiuii noaoepure Ko3pPpUIMUEHTbI, YKa)KUTE OKUCIUTENb U
BOCCTaHOBUTENb. BO3MOXKHO JI1 caMONPOU3BOJILHOE MPOTEKAHUE PEAKIIUU B IPSIMOM
HaIpaBJICHUN ?

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

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

4. Onpenenure [1P ¢pTopuaa kambiys , eciv B OHOM JHUTpe Bojabl pacTBopsercs 0,0157 ¢

COJIN.
5. Kak usmenurcs HHHOHBHBIﬁ MOMCHT CBA3U B pAAY CICAYIOIIHUX MOJICKYJI:
H,O,H, S, HoSe , HoTe?
Kagheopa 115DuX 3K3AMEHAHI/IOHHBII>1 BUJIE TNe 3

Hucyuniuna XuMHs

1. Uonnas cBsa3e. Ee ocobeHHOCTH.

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

3. s peakmu CO(t) + Cly (1) = COCl, (1) ompenenuTe Temreparypy paBHOBECHS W
HaIpaBJICHUE CMEIIICHUS PABHOBECHUS IIPH YBEIIMUCHUH JIaBJICHUS; TEMITCPaTyPHI.

4. Kakue u3 mepeuucieHHbIX coser moasepratorcs rumponusy: LICl, KNO, Na,COs.
CocTaBbTe YpaBHCHHS THAPOJIN3A.
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5. KonnyecTBo 37€KTPOHOB Ha BAJICHTHBIX OpOMTAISIX paBHO 7, a CyMMAapHbIH cruH 2,5.
Omnpenenure rpymmy 3JeMeHTa B nepuoaudeckoil cucreme. K Merannam uiam HeMeTalulaMm
OTHOCHUTCSI JaHHBIN JIEMEHT ?

Kageopa 11b3uX DK3AMEHAIIUOHHBIU BUIET Ne4

Hucyunauna XuMus

1. Buytpennsis sueprus, padbota u Temora. [lepBblil 3aK0H TepMOIUHAMUKHA. DHTAIIBITHSL.

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

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

3. Beruncnure pH 0,01 M pactBopa ruapokcua Kaimusi, CYMTasi AUCCOLUAINIO TTOJTHOM.

4. Kak mpoTekaer KOppo3Hsi XPOMHPOBAHHOTO CTAJbHOIO M3AEIUS C HapylIeHHEM

MOKPBITHS B KUCIION Cpeie, 3alUIINTE KOPPO3HOHHBIE MPOLIECCHI.

5. PaBHoBecue B romorenHoi cucreme. 4HCI + O, = 2H, O + 2 Cl ; ycraHOBHIIOCH ITpH
creayrommx koumenrpanusx [HCI] = 0,25; [0,]=0,3; [H.0] = 0,2; [Cl;] = 0,2 (moab/m ).
BbluncnuTe KOHCTaHTYy pPaBHOBECHS M YKa)XXUTE HAIpaBJI€HHE CMELIEHHs PaBHOBECHs IpU
YMEHBIICHUH JIaBJICHUS, BBEICHUH KaTaJIn3aTopa.

Kageopa 11b3uX DK3AMEHAIIUMOHHBIU BUIET Ne5

Jucuyunauna XumMus

1. CrpoeHue MHOTOIEKTPOHHBIX aTOMOB. [lOpAIOK 3amoONHEHHS JHEPreTHYECKUX

ypoBHe# u noayposHel. [Ipasuno Kiieukosckoro, 3anper Ilaynu, npasuno I'yana.

2. Uepe3 pacTtBop cyibdara KaaMusi MpomymeHo 25AdY snekrpuuectBa. IIpu 3TOM Ha

KaToJie BbIAEIIIOCh 42,5 T MeTasuia. PaccunrtaiiTe BHIXO/ MO TOKY.

CocTtaBbTe cXeMy JIEKTPOJIN3a C HHEPTHBIMU JIEKTPOIaMHU.

3. Ansa peaxkiuu CHy (1) + 2H, S (1) == CS; (k) + 4H; (1) ompenenuts TemnoBoit apdexr ,
npefcKa3aTh HM3MEHEHHWE OJHTPOINUH, YKa3aTh HAlpaBICHHWE CMEIICHWs pPaBHOBECUS TMPH
YBEJIMYEHUH JIABJICHUS; TOH>KEHUH TeMIIepaTyphbl.

4. CmemmBaro nornapuao pactsopsl: 1) NaOH + HNOg3; 2) K,CO3 +HCI; 3) CuSO,4 + KOH.
Vkaxure NpuuuHy npoTekaHus peakuuu. CocTaBbTe€ MOJIEKYJSPHbIE M WHHO- MOJIEKYJISPHBIE
yYpaBHEHWSI.

5. Kak usmenurcs cumia KUcioT B psagy : HaS — HpSe — HaTe ?

Kageopa 11bOuX DK3AMEHAIUOHHBIU BUIET N6

JHucyunauna XAMHA

1. KoBanentHas cBsi3b. O0mue moHATHs. MexaHu3mMbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H.

2. Ha ocHOBaHWMH CTPYKTYpHl BaJICHTHBIX 3JIEKTPOHOB 3d°4s * YKaXXATE BO3MOXKHEIE
cTeneHn okucieHus. Kakue 3HAYeHHMs HMMEIOT  KBAHTOBBIE YHCIIA YKa3aHHBIX BaJICHTHBIX
AIEKTPOHOB?

3. Tlonbepute k0d(PUIMEHTH METOJOM WHHO- JJIEKTPOHHBIX YypaBHEHHUH. YKaxXuTe
OKHCJIUTCIIb U BOCCTAHOBHUTD.

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

4. Nns peakmun 2Fe (tB ) + 3H, O = Fe; Oz (18 ) + 3 Hy (T) ompenenuTh BO3MOXKHOCTh
CaMOIIPOU3BOJIBHOTO MPOTEKaHUs IPU CTaHAPTHBIX ycIoBUsAX. 3anucarh Beipaxenus Kp u Ke.

5. BeIurciuTe MOJSIPHYIO KOHIIEHTPAIMIO HACKIIIIeHHOro pactBopa Pbl, TP = 1,1.10°.
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Kageopa 11bOuX DK3AMEHAIIUOHHBIU BUIET N7

Hucyunauna XuMHS

1. Teopus rubpuanzanun. HampaBieHHOCTh U KPaTHOCTh XUMHUYECKON CBSI3H.

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

3. Jna peakuun 2 CHy () = Co H 4y + 2H; onpenenute TemMnepatypy, Ipu KOTOPOii
HauMHAETCs peakuus. 3anuiuute mareMatudeckoe BbipaxkeHue Kc u Kp. PaBnbl s 3TH
KOHCTaHTHI?

4. Ha ocHOBaHMM BaJEHTHBIX OJJICKTPOHOB OMNPEICIUTE MECTO JJIEMEHTa B
MEPUOUYECKON CUCTEME 352 3p4, VkakuTe BO3MOKHBIC CTEIIEHH 3TOI0 3JIEMEHTA.

5. Boiuncnure crenens nquccounannn 1 pH 0,5 M pacTBopa yKCyCHOM KHUCIIOTHI,
ecmu Kn=1,8 107>,

Kadgeopa 11b3uX DK3AMEHAIIUOHHBINU BUJIET Ne8

JHucyuniuna XUMHA

1. Ciiabble 31€eKTpOIUTHI, CTENEHb U KOHCTaHTa Auccouanuu. 3akoH OcBanba.

2. CMeluBao onapHo pacTBOPBL:

1) NaOH + HNOg3; 2)CuSO,4 +KOH; 3) HCI + K,COs.

CocTaBbpTe MOJIEKYJISIPHbIE U HHHOHO- MOJIEKYJISIPHBIE YPAaBHEHMSI BO3MOYKHBIX PEAKIIUMA.

3. Onpexnenure Temneparypy MpH KOTOPOH BO3MOXKHO Pa3IOkKEHHUE COIH

MgSQO;, (x) = Mg O(k) + SO 3 (1).

3anumuTe MareMatudeckoe Boipaxkenne Kc u Kp ans nanHoi peakuuu.

4. MeronoM nosypeakuuii mnoadoepute KOIPPUIUEHTHI, YKAKUTE OKHUCIUTENIb W
BOCCTaHOBUTEIIb

KMnO,4 + H,0, + H,SO4 = MnSO 4+ K,SO,4 +0,+H, O.

5. Kakue 3HaueHus: IMEIOT KBAHTOBBIE UMCIIA, XapaKTEPU3YIOIINE BAIEHTHBIE JIEKTPOHBI B

aToMax dJIEMEHTOB ¢ OpsAIKOBbIM Nel7 u 25.

Kageopa T1b3uX DK3AMEHAIIUOHHBIU BUIET N9

Jucuunauna XuMus

1. PactBopbl. CriocoObI BhIpaK€HUsI KOHIIEHTpALlMU pacTBOpoB. VI3MeHeHHe SHTaIbIUU U
SHTPOIHH CUCTEMBI IIPH PACTBOPEHUH.

2. CocTaBUTh CXeMy DJJIEKTPOJM3a BOJHOTO pAacTBOpa HWOMWAA Kajdus W WHEPTHBIMU
AIIEKTPOIAMH.

3. B kakoMm psgy M3MeHEHHE SHEPTMH MOHHW3AIUU TPOUCXOIHWT B OOJNBIICH CTETIEHW U
novemy: Li- Be- B-C-N -O —F-Ne: Li-Na-K - Rb- Cs.

4. INns peakuu 2H,S (1) + 302(r) = 2H20 (k) + 2 SO, (T) omnpenenuts BO3MOXHOCTb
CaMOIIPOM3BOJIBHOTO NPOTEKAHUs peakluy npu cT. y. He mponsBoas pacuera, npeacka3aTb 3HAK
Sxp. Ykaxute HampaBlIeHHWE CMEUICHHS DPABHOBECHS B JaHHOH CHCTEME MpPH YMEHBIICHUU
o0beMa; yBenrueHuH KoHIeHTpauuu SO;

5. Pacnionoxute BeliecTBa B MOPsAKe YObIBAaHHUS MOHHOTO Xapakrtepa cBsizu: MgF, ,CsCl,
CO, BeCl,,NaF, HCI, FCI.
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Kageopa 11bOuX DK3AMEHAIIUOHHBIU BUIETNeIlO

Hucyunauna XuMMs

1. duccouumarus Boasl. MonHoe npousBenenue Boibl. Bomopoaueiii mokaszarens(pH).

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

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

4. Ha ocHoBanuu 3akoHa ['ecca onpenenute nepexon rpadura B anmas, ecnu C (rpadpur) +
O2(r) =CO2 (1) AHoggg = -393k/Ix/moinb C (ammaz) + O (1) = COy(T) AHozgg = - 395 x/I>x/ MOJIb.

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

Kageopa 11b3uX DK3AMEHAIIUOHHBINU BUIETNell.

Jucuyunauna XumMus

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

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

3. Hns peakuuu C (rpadut) + CO;, (1) =2CO (r) ompenenute TemnoBor 3PdexT; kak
BIMSIET TMOBBIIICHUE TEMIIEPAaTyphl W JaBJICHUS Ha CMEIICHHWE pPaBHOBECHS IIpollecca; Ha
SHTPOIHUH.

4. Vxaxure THUN THOpHAM3ALMM BaJI€HTHBIX OpOWUTajel UEHTpalbHOrO aToMa,
HPOCTPAHCTBEHHYI0 KOH(MUTYPAIMIO COCAMHEHHI, HalpaBlieHHe IUMoibHbIX MoMeHTOB BCls,
CS,.

5. CocraBbTe cxeMmy anekTponu3a BomHoro pacteopa MQCl, BenuumHy KOHCTaHTBI
paBHOBECHS.

Kageopa T1B3uX DK3AMEHAIIUOHHBIU BUIETNel2.

Jucuunauna XumMus

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

2. MeTonoM HMOHHO- OBIIEKTPOHHOro OanmaHca mnoxdepute KOI(D(UIMEHTHI, KaKUTE
OKHUCJIUTEIh U BOCCTAHOBUTENb, ONIPEIEIUTE HApaBIeHUE MPOTEKaHUs Mpoliecca

I, + KOH = KIO;3 + Kl + H,0.
3. B xakoM 13 COeTMHEHUH CBsI3b OOJIBIIE BCETO MPUOIIKACTCS K MOHHOM
Ca3 N, Cag P,, Cag AS 5, Ca3 Sb 2.

4. AnroMuHUEBasl TNIACTUHKA B KOHTAKTE C YKEJIE3HON HAaXOIUTCA B MOPCKOH Boje. C Kakoi
JENOIApU3ALHUEN TPOTEKAET KOPPO3Us? 3alUIINTE YPAaBHEHUS PEAKIIUIL.

5. CocraBbTe dJekTpoHHYIO (opmyrmy amementa Ne 34, Ha ocHoBanuu QGopMyIibl
OTIpeieNIUTE MOJI0KEHUE JIEMEHTa B IEPUOINYECKOH cucTeme (Mepro/, TpyIa, MOArPYIa).

Kageopa 11b2uX DK3AMEHAIUOHHBIU BUIETNel3.

Hucyunauna XuMHs

1. I'eTreporeHHOe paBHOBECHE B PacTBOpPaX 3JIEKTPOIUTOB. IIpon3BeneHre pacTBOPUMOCTH.
YcnoBust 00pa3oBaHus U paCTBOPEHUS OCa/IKOB.
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2. IlpuBeaure CTpyKTypHBIE (POPMYIIBI COCTMHEHUN yriiepoaa:
C2 Hy, CO,, HCOH, CH3 COOH |

3. dus peakuuu CO (1) + Cly (r ) = COC | (1) onpenenute Temieparypy, Ipu KOTOPOM
cUCTeMa HaxOJUTCS B TEPMOJUHAMHYECKOM DPABHOBECHU. YBEIHYUTCS WM YMEHBIIUTCS
KOHCTaHTa pPABHOBECHS NPU YBEJIWYCHUU TEMIEPATyphl; KyJa CMECTUTCS paBHOBECHE NpHU
TIOBBIIICHUH TEMIICPATYPHI.

4. MetogoM modypeakiuid mondepure KOI((OUIHMEHTHI, YKAKUTE OKHUCIUTENb H
Boccranosurels Zn + KMnO 4 + H,SO, = ZnS0O,4 + MnSO 4 + KoSO4 +H,0.

5. OOBsICHUTE TTOYEMY YHEPIHsi HOHU3AIMH TIEPBOTO IEKTPOHA KHCIOPOAa MEHBIIE, YeM
y a30Ta, a 3HEPrusi MOHU3ALMHU BTOPOTO AJIEKTPOHA KUCIOpoaa OOJbIlle HSHEPTUU HMOHU3ALUHU
BTOPOTO AJIEKTPOHA a30Ta.

Kageopa 11b3uX DK3AMEHAIIUOHHBIU BUIET Nel4.

Jucyunauna XumMus

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

2. Jna peakmum ZnO (1) + SO3; (r) = ZnSO4 (T) ompenenuTe BO3MOXKHOCTH
CaMONPOM3BOJILHOTO MPOTEKAHUSI peakiuu Npu cT.y. 3anumute Boipakenus Kp u Kc; u kakom
HAIpaBIIEHUU CMECTUTCS pPaBHOBECHE IMpollecca NpHU YBEIWYEHHUH MacChl OKCHUIA  ILIMHKAQ,
BBEJICHUM KaTaJlM3aTOPa; YMEHBIICHUH JIaBJICHUS?

3. Paccuurate pH pactBopa B 100 My, koToporo coaepxutcs 0,4 - NaOH.

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

5. Kakas opOutane umeer 6ospiine pasmeps! U nouemy 1S C umu F?

Kadgeopa 11b3uX DK3AMEHAIUOHHBINU BUIET NelS.

JHucyunauna XUMHSA

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

2. Paccunraiite DJIC KOHIIEHTPAIIMOHHOTO TajlbBaHMYECKOIO AJIEMEHTA, COCTOSILEro U3
JBYX BOJOPOAHBIX 2JIEKTPOIOB, IOTPYKEHHBIX B pacTBOpbl c pH2 n 4 .

3. OnummuTe DSIEKTPOHBI, COCTOSHHE KOTOPBIX XapaKTepPH3yeTcsl  CIEAYIOIIUMHU
KBAHTOBBIMM ynciiamMu: N=31=0m=0;n=31=2m=1.

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

5. O0ObscHHUTE pa3uvue B MPOCTPAHCTBEHHOM cTpykType Mojekyn NH; u BCI .

Kageopa T1b3uX DK3AMEHAIIMOHHBIN BUIIET Nel6.

Hucyuniuna XuMHS

1. l'aneBanmveckuii anemeHT Janmsns — Axkodu. /]C ranpBaHUYECKOTO JIEMEHTA.

2. KobGaneT oOpayer aBa mMoHa Co*? u Co™® . Hukenn oGpasyer mon Ni ** Hon Ni*
HeycTonuuB. Kak 310 00bsCHUTE?

3. Beraucauth crenenp qucconuanuu u pH 0,5 M pactBopa YKCYCHOH KHCIIOTBI, €CITH
Kn=1,8.10".

4 Jlna peakumu C(rpadur ) + 2H,O(r) = CO, (r) +2 Ha(r) BO3MOXHOCTH
CaMOIpOM3BOJILHOTO TpoTekanus mnpouecca npu 1000K. DHTaNbNUAHBIA WM SHTPONUNHBIN
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(bakTOpBl OIpENeNsAIoT HalpaBlieHHe MPOTEKaHWs Mpolecca B JNAHHBIX YCIOBHAX? YKaKuTe
HampaBJIeHUE CMENICHHS paBHOBECHS pEaKIHUH IIPH IOBBIIIEHUH aBICHHS, YBEIMYCHHUU
KOHHCHTpaHI/II/I BOJBI.

5. B kakux MoOJIeKyJia ¥ HOHAX UMEET MECTO sp3 —TruOpUAM3anns BaJCHTHBIX OpOuTaneit
atoma yriepona COp, C02'3, CoHg ?

Kagheopa 11b3uX DK3AMEHAIIUOHHBIU BUIET Nel7.

Hucyunauna XuMHA

1. I'maponus coneil.

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

3. Ykaxure THN THOPUAM3ALMU BAJICHTHBIX OpOWTANCH LEHTPAIBHOTO aroMa |
MIPOCTPAHCTBEHHYIO CTPYKTYpy coenunenuit BeF, u CF 4

4. 1, (r) +HpS (r) ==2HI (r) + S(T) ompenmenuth TeMmepaTypHbIi >PQeKT peaxum;
cocraBuTh Beipaxkenue Kp u Kc .byner nu Kp pasno Kc?

5. Iloyemy sHEprusi HOHU3AINHY TIEPBBIX BAJICHTHBIX YJIEKTPOHOB SIBJISIETCSI CAMOM HU3KOH?

Kageopa 11b3uX DK3AMEHAIIUOHHbBIN BUIIETNelS.

Jucuyunauna XumMus

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

2. JIns mepeduclIeHHBIX MOJIKYNl YKaKHTE THI THOPUIM3AIUN BAJICHTHBIX OpOUTANCH
LHEHTPAIBHOTO aTOMa, MPOCTPAHCTBEHHYIO CTPYKTYPY COCIMHEHMS W HAIpaBJICHUE IUIMOJIBHBIX
MOMEHTOB cBs13u: BeF> n BeF24.

3. INonGepure KOdPGUIMEHTH MOHHO-MOJEKYISIPHBIM METOJIOM YKAXKHTE OKUCIUTENb U
Boccranosurens K> S + KMnO, + H,SO,4 =S + MnSOy, + K>SO, +H,0.

4. Nnsa peakuun  2PH3(r) + 4 Oy(1r) = P2 Os (1) + 3 H2O(T) onpenenute BO3MOKHOCTh
CaMONPOU3BOJILHOTO MPOTEKAHUsI MPOIEcca MPH CT. y.; KaK WU3MEHSETCS SHTPOIMHMS TpoIecca, C
YeM 3TO CBS3aHO. B kKakoMm HampaBIeHMHM CMEIIAeTCs PaBHOBECHE INpOIEcca MPU MOBBIICHUH
JTABJICHHSI, IPH YMEHBIIICHUH KOHIICHTPAIIUN KUCIOpoaa?

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

Kageopa T1B3uX SK3AMEHAIIMOHHbBIN BUIIETNel9.

Hucyuniuna XuMHS

1. I'a3zoBbI€ 251€KTPOIBI, BOTOPOAHBIN U KUCIOPOAHBIN MEKTpoAbl. [loTeHIMabl ra30BbIX
ANEKTPOAOB. YpaBHeHue HepHera.

2. Kak u3MeHsieTcs CpoACTBO METAIIJIOB K CEpeE:

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

OTBET HA OCHOBETEPMOIMHAMUYECKUX JaHHBIX.

3. Umeercs psin coenunenuii 6epusi: BeCl ,, {Be(OH)4}2', {Be(H2 O) y2- Onpenenure TUI
CBSI3M W €€ MEXaHW3M; TMOPHINU3AIMIO [EHTPAIHHOTO MOHA W CTENEeHb OKUCIEHUS OepWLIus B
KOKIOM W3 TPUBEICHHBIX BbIIe coenuHeHUs. KakoBa MpOCTpaHCTBEHHAs KOHQUTYypaIus
YKa3aHHBIX COCTMHEHUH.
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4. Omnpenenute TOMOTCHHOW WM TE€TEPOTCHHOM SIBIIECTCS JlaHHAs PEaKIMs; 3alUIlINuTe
MaremaTuyeckoe Boipakenue Kp u Kc. byayt nu onn paBHbI? YKaxuTe HanpaBlIeHUE CMEIICHUS
paBHOBECHSI ITPH YBEIUUCHUH JIaBJICHUs, BBeIeHHH KaTtanu3aropa. 2 CO; (1) =2 CO (1) + O (1) .

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

Kagheopa 11b3uX DK3AMEHAIUOHHBIU BUIET N20.

Hucyunauna XuMHA

1. Dnexrponus. [locnenoBaTenbHOCTD JIEKTPOAHBIX POLIECCOB HA KATOJE U aHO/IE.

2. Monexkynsl azota N, oTHOCATCS K Hanbosee ycroiuuBbIM. [louemy nx ananoru Pp AS |
Sb, B 0OBIUHBIX YCIIOBHSI HECTAOMIIbHBI?

3. Beruncnute pH 046% pacrBopa HCOOH, eciu creneHb IUCCOIMAIIMN COCTABIISET
0,042.

4, Koncranra paBHoBecus Kp st peakuun 2S0,(1) +O, (1)= 2S03 (1) ipu 950K paBHa
1,062 .10, Beruncnute Ke JUISL JAHHOM peaKIIvH.

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

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

Kadgeopa 11b3uX DK3AMEHAIIUMOHHBIU BUIJIETNe2l.

JHucyuniuna XUMHA

1.TeroBbie 3pdexTsl xuMuuecknx peaxiuil. 3akoH ['ecca. CraHmapTHas SHTaIbIUS
00pa3zoBaHUs BEIIECTBA.

2. Kakue mnponeccsl NMpOTEKArT MpPU KOPPO3UU OLMHKOBAHHOTO JKENe3a BO BIAXKHOM
Bo3nyxe? CocTaBbTe CXeMy KOPPO3HOHHOTO 3JIEMEHTA U YPABHEHHUSI TIPOIIECCOB.

3.0mpenenute pH u KoHueHTpauuioo ruapokcua-uoHHOB B 0,1 M pacTBope coONsHOM
KUCJIOTHI

4.CoctaBTe SIEKTPOHHYIO (opmyny aneMeHTa ¢ Ne 25. Vkaxure ero mMOJNIOXKEHHE B
Tabimie MeHieneena.

5. Merogom MO onumute ctpoenue He; u Ha.

Kageopa 11b3uX DK3AMEHAIUOHHBIU BUIET Ne22.

JHucyunauna XAMHA

1. Buytpennsst sHeprus u ee ¢usnueckuii cmpici. [lepBblil 3aKOH TEepPMOAMHAMHKHU.
Onranenusa. CraHmaptHble ycinoBus. TerutoBeie 3 dekTsl peakmuit Qv w Qp. DHmo - u
AK30TEPMHUUECKNE PEAKIIUH.

2. Ins peakiuu 2N,0 = 2 Ny + O, 3anmcats MareMaTHYeCKHE BBIPAKCHHS JJIT KOHCTAHT
K: n K, n cootHomenne Mexay Humu. Kyna cMecTUTCS paBHOBECHE PEAKLUU IIPU BBEICHHUHU
KaTaJn3aTopa; Mpy NOBBIIIEHUH JABJICHHUS ; IPH YBEIMUYEHUN KOHIICHTPAIIMH KUCIOPOAA.

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

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

Al + K,Cry07 + H,S04 — A12(804)3 + CF2(804)3 + K»,S04 + H,O

5. Hamucatp 37eKTpOHHYIO (GOpPMYITYy XJOpa UM CE€pbl B OCHOBHOM M BO30YXKIEHHOM
coctossHUAX. [lo anexTpoHHON (GopMysne ONmpeneauTh MECTO €ro B IMEPUOIUYCCKON CHUCTEME
(rpymniy, HOArpyIly, HEPUO/) U KBAHTOBBIE YHCIIA JJIsl BAJICHTHBIX AJIEKTPOHOB.
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Kageopa 11bOuX DK3AMEHAIIUOHHBIU BUIIET Ne23.

Hucyunauna XuMHS

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

2. IlpuBectu crpykrypubie hopmynsl coenunenuit CH3C1, COCl,, CO,. Vkaszare Tum
ruOpuaAN3alMi U KPaTHOCTh CBsI3€i B JaHHBIX MosiekyidaxX. OOBSCHUTH paziuyusi B OTIEIbHBIX
cBs3six. [ToueMy mepBbie 1BE MOJIEKYIIBI MOJISIPHEIE, & TPEThs HET.

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

4. PacctaBuTh KO3 PUIMEHTHI B YpPaBHEHHUH:

K;S + KMnO,4 + H,SO4 — S + MnSO4 + K,SO4 + H,0.

Yka3aTb OKUCIUTENb U BOCCTAHOBUTEIIb.

5. Kopposusi ¢ BOIOpOAHONM M KHUCIOPOAHOW aemnofsipu3anueit. JKenesHas rjiacTUHHKAa B
KOHTaKTe ¢ MeaHOoM Haxoautcs B BoaHOM pactBope KCl. 3amummre KaTOAHBIA W aHOJHBIM
IIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUI.

Kageopa 11b3uX DK3AMEHAIIUMOHHBIUN BUIIETNe24.

Jucuyunauna XuMus

1. Bropoii 3akoH TepMoamHaMuKku. JHeprust ['mb0ca. YciaoBue camMONpOU3BOIBHOTO
IOPOTEKaHUs IPOLECCOB W TEPMOJMHAMMYECKOE pPABHOBECHE B HM30JUPOBAHHON CHCTEME.
DOHTaNBNUIHBIN U JHTPONUIHEIN (pakTopel. PaBHOBecHas Temreparypa peakuuu.

2. Paccunrars pH 0,2 M pactBopa NH4OH; K, = 2.107.

3.. Jlns ramsBaHmdeckoro siementa Fe| Fe™? (Imoms/n) || Ag'(0,1mous/n) |Ag ykasatb
HOJIIPHOCTB AJIEKTPOJIOB U HAIIPABJICHUE JBUKECHUS JJIEKTPOHOB

4. MeronoM monypeakiy MoAo0path KOAIPQPUUUEHTHI, YKa3aTb OKUCIUTENb U
Boccra"osurens Cly + Kl + KOH = KCI + KIO3 + H,0.

5. Tlokaxute, yemMy paBHbl UHWCIICHHbIE 3HAYEHMsI KBAHTOBBIX YHCEN MJI JJIEMEHTA,
AJIEKTPOHHAsI KOH(UTYpausi KOTOPOro 4s°3d?. Uro XapaKTEepU3yIT 3TH KBaHTOBBIE uncia? Yro
3TO 3a aneMeHT? Ero cBoiicTBa U MoIy4eHHE.

Kageopa T1B3uX DK3AMEHAIIUOHHBIN BUIIET Ne25.

Jucuunauna XuMus

1. Tomorennsle peakiuu. CpeqHsisi © MTHOBEHHAs! CKOPOCTh pEaklMU. 3aKOH JEeWCTBUA
Macc JJIsi TOMOTE€HHBIX pPeaKIui.

2. TlokaxuTe, 4eMy paBHBI YWCJICHHBIC 3HAYEHWsS KBAHTOBBIX YHCEN JUIsI DJIEMEHTA,
DIIEKTPOHHASI KOH(MUTYpAIHs KOTOPOTO 5s%4d*. Yro XapaKTEePU3YIOT 3TH KBaHTOBbIE uncna? Yto
3TO 3a BJIEMEHT?

3. CKOJNIBKO TpaMMOB CEpPHOUM KHCIOTBI 00Opa3yeTcsi OKOJIO HEpaCTBOPUMOTO aHOJA MpPH
ayiekTpoiin3e BogHOTo pactBopa Na,SO,, ecimm Ha 3TOM ke aHoJe BBIACTIOCh 1,12 11 Kuciopoaa
(n.y.). PaccunTtaTh Maccy ra3a o0pa3oBaBIIErocst Ha KaToIe.

4. Ilonp3ysAch TAOIMYHBIMU AaHHBIMH, paccunTath AHC2g peakuun CO(y + HO = CO;
+Ha

Omnpenenutb: a) AUCygg peakiuu; 0) CKOJIBKO TPaMMOB M CKOJIBKO JIUTPoB CO BCTYNUIIO B
peakuuio, eciu Beiaenmioch 14,66 kJlx temna (H.y.)?

5. Beruucnure pH u crenens auccomnmaruu pactBopa:8 % pacreop HF Ko = 6,61.10'4.
ITnotHOCTH pacTBOpa paBHa 1,2 r/em’,
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Kageopa 11bOuX DK3AMEHAIIUOHHBIU BUIIET Ne26.

Hucyunauna XuMHS

1. DHepreTuyeckasl CTpyKTypa aToOMOB. YPOBHHM M MOJYPOBHU SHEPruu. BripokieHHbIE
cocrosiHus. Yncno AO Ha ypoBHSIX U MOIYpPOBHSIX (B 000704YKax U nmojodosnoukax). Ha mpumepe
BaHA/IMs PACCTABUTh KBAHTOBBIC YMCIIA JJI BAJICHTHBIX 3JIEKTPOHOB.

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

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

3. Omnpenenuth pacTBOpUMOCTh AgyS, eciu ero [IP = 6.10°° . Kak wusMeHurcs
pacTBOpuMOCTh AgyS eciu B pactBop A06aButh 0,5 M KS

4. Ina peakuuu 2CUgg) + 1/205r) = CuOsy AH®2098 KOTOpOH cocTaBiser -167,6 k/Ik,
paccuuTaTh: a)CKOJIBKO JUTPOB KHUCIOPOJa BCTYHHJIO B PEAKIUIO, eciH Beiaenuiaoch 335,2 k/x
terta? 0) AU®,gg peakimu (B mudpax

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

Kadgeopa 11b3uX DK3AMEHAIIUMOHHBIU BUIIETNe27.

JHucyuniuna XUMHA

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

2. Mana peakuusa: CO + Cl,= COCl1;,. Ucxonusie koHuenTpaunu CO un xsopa passsl 0,7 u
0,2 M. BpucauTh KOHIIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHoBecHs, korga [Cly] = 0,1 M.
OnpenenuTh KOHCTAHTY PABHOBECHUS ATOW PEAKITHH.

3. CocraBbre cxemy u paccuutaiite DJIC raapBaHMUECKOTO JJIEMEHTa, B KOTOPOM OBl
npoTekana peaxkus: Zn + Co®" = Zn*" + Co, ecm KOHIIEHTpaLUsl HOHOB B PaCTBOPE:

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

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

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

Kageopa 11bOuX DK3AMEHAIIUOHHBIU BUIIET Ne28.

JHucyunauna XAMHSA

1. Tomorennsie peakiuu. CpefHsiss © MTHOBEHHAs CKOPOCTh PEaKlMU. 3aKOH JEHCTBUS
MacC 1711 TOMOT€HHBIX PEaKIIHi

2. Yepes pactBop FeCl, npomyctinu tok cunoir 3A B teuenun 10 munyr Paccuwmrarh
Maccy Keyes3a BbIJeNHUBINETrocss Ha katonax mpu B,= 80 %.Kakoii ra3 m B KakoM KOJIHMYECTBE
BBIJICJIMJICS Ha MHEPTHBIX aHOAAX.?

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

4. MoXHO 1M TPUTOTOBUTH pacTBop KoHmeHTpanuein 0,01 M um 0,0005 M, ecnu
I1P=4,4.10".

5. Koppo3usi ¢ BOIOpOAHONW M KHUCIOPOIHOW aemofisipu3anueit. JKene3Has rjiacTHHKa B
KOHTaKTe C MeAHON HaxoauTcs B BogHOM pactBope KCI. 3anummmre KaTomaHBIH W aHOTHBIN
MIPOLIECC KOPPO3UU U YPABHEHHE PEAKIIUH.
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Kageopa T1BOuX DK3AMEHAIIUMOHHBINU BUIIET Ne29.

Jucyuniuna XUMHA

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

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

3. B kKakoM W3 COEIMHEHHH J0Jsl KOBAJCHTHOW CBS3M OOJbBIIC: XJIOpHIAX Oepuuus,
MarHust Wiy Kaneiusi? OTBeT 000CHOBATD.

4. Bwruucauts mossgpHocTh pactBopa u pH 4 % pactBopa HCN. Kiycnom = 8.101°

5. Onpenenuts TeMIEparypy, Bblllle KOTOPOH BO3MOYXKHA PEaKLIUs:

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

Bce BemectBa rasoo0pasHbl. Maer nu peakuuss CaMOIPOM3BOJIBHO NPU CTaHIAPTHBIX

YCIOBHAX? DHTPONUMHBIA WM SHTATBIUAHBINA (GaKTOp OMpeAeIseT MPOTEKaHNEe PEeaKuu?

Kageopa 11b3uX DK3AMEHAIIUOHHBINU BUIIET Ne30.

Jucuyunauna XuMus

1.3onHas Teopus kpuctayuios. [lomynpoBogHUKH.

2. SnCl; + K;Cr,07 + HCI — SnCly + CrCl; + KCI + H,0. PaccraButh K03()(HDUIIUECHTHI,
yKa3aTh OKHUCIIMTEIh M BOCCTAHOBUTENb. [lOWIET 1M CaMONpPOM3BOJIBHO PEAKIUS B IMPSIMOM
HanpaBieHuu? OO0CHOBATH OTBET PACUETOM.

3. MoxHO J¥ TpPUTOTOBUTH pacTtBop KouieHTparmmed 0,01 M u 0,0005 M, ecmu
TP = 4.10°.

4. PacctaBuTh KOA(PGUIMEHTH! B ypaBHEHUU:

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

Yka3aTh OKUCIUTENh U BOCCTAHOBHUTEIIb.

5. Jnsa ob6patumoii peakumu: 4HClyy + Oyry 2 2H20¢y + 2Clyry  Beramcnnts AHozgg
peaknuu. Kak MOBIHMSIIOT HAa PaBHOBECHYIO KOHIICHTPAIUIO XJIOpa CICAYIOIINE H3MCHCHHS: a)
MOBBIIIICHHE TEMIEpaTypbl; 0) yBelHueHHE OOIero JaBIICHUS; B) YBEIMYEHHE KOHIICHTPAIMH
KHCIJIOPO/JIa; T') YBEJIUYCHHE 00beMa PEaKIIMOHHOTO COCY/a; ) BBEJACHUE KaTaau3aropa
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IIepeyenb BOpOCOB M 3aJaHUM ISl TOATOTOBKH K 3K3aMEHY B IEPBOM CEMECTPE
(OIK-1: UOMK-1.1, UOIIK-1.3):

1. OcHOBHBIE 3aKOHBI XUMUU (COXPAHEHUE MACChl, IIOCTOSHCTBA COCTaBa, YKBUBAJICHTOB.
I"a3zoBbie 3akoHbl (ABoramapo, MenpeneeBa-Knanelipona,...). IlapiuanbHbie JaBieHUS Ta30B..
3akoH HKBHUBaAJEHTOB. OCHOBHBIE MOHATHS XUMHMM (aToM, XUMHYECKMH 3JIEMEHT, H30TOIIbI,
MOJIEKYJIa, HOH, CBOOOHBIN pajiKai, MOJIb U SKBUBAJICHT).

Xumuueckass (opmyna. AOCONOTHBIE W OTHOCHTEIBHBIE  MAacChl aTOMOB. ATOMHas
equHuua Maccel. Yucno ABoragpo. OTHOcuTenpHas MOJEKyJsipHass macca. Monb. MomsipHas
Macca. DKBHUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

2. Tepmomumnamuueckass cucrema. Buabel cucteM. CocTtosiHHE CUCTEMBbl. BHyTpeHHss
SHEpPrusl W SHTAIbNUA cucTeMbl. [IpakTHueckoe mpuMeHeHue 3THX BeaudyuH. llepBbIil 3akoH
TepMOAMHAMHUKHU. OHTanbnus. TemnoBble sddektsl peaknuit Qv uw Qp. Do - wu
HK30TEPMHUUECKUE PEAKIIUH.

Crangaprtueie ycioBus. CtanaapTHbie cocTossHUS. CTaHAapTHBIC SHTAIBIIMKA 00Pa30BaHUS
IPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJAUHAMUYECKAS BEPOSATHOCTD.

3akoH l'ecca m ero cneacrBuss. TepMoxumuyeckue ypaBHEHUs. PacyeT TernoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. OHTpomus. BTopoil 3akOH TepMOAMHAMHUKH. Y CIIOBHE
CaMONIPOU3BOJIBHOTO  MPOTEKaHUs MPOLUECCOB M  TEPMOJMHAMHUYECKOE PpPABHOBECHE B
U30JIMPOBAaHHON cucteme. Ouepruss [mO06ca. VYcinoBusi caMONPOU3BONBHOTO MPOTEKAHUS
MIPOLIECCOB U PABHOBECHS B 3aKphIThIX cucTemax. Pa30Bble paBHOBECHUS. DHEPreTUyecKas
auarpaMma peaknud. TpeTui 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTBIX |
CJIOKHBIX BEILIECTB. OHTPONMIHBIE JAMarpaMMbl WHIMBHAYalbHBIX BellecTB. Bo3pacranue
(YObUIb) SHTPONMHM B 3aBUCHUMOCTH OT CTPOEHHS BEIIEeCTB, NpU (ha30BbIX MEpexojlax U B
XUMHUYECKHX peakiusax. CBsA3b HHEPIUM aKTUBALMHU C TemIoBbIM 3¢¢exktoM. OOpatumbie U
HeoOpaTUMble MPOIECChl. Y CIOBUS U3MEHEHHUS HalpaBiICHUS OOPATUMBIX XMMHUECKUX PEAKIIH.
OHTaNbNUIHBIL M SHTPONUNHBIA  (AKTOPHI. Temneparypa wuHBepcuu peakuuu. CBA3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTangapTHast cBoO0Hast 3Heprus [ m60ca oOpa3oBaHus BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['mb0ca XuMUYecKux peakuil.

3. Kunernka xumndeckux peakuuii. CpeHss 1 MTHOBEHHAs1 CKOPOCTh peakiuu. CKOpOCTb
TFeTepOreHHBbIX peakuui. 3aKOoH JAEWCTBUS MacCc. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuu
pearenToB. llopsakum peaknuu. KoHcTaHTa cKOpocTH. OHEprus akTHUBALUU  IIpoLEecca.
AKTHBUpPOBaHHBI KOMILUIEKC. AKTHUBHBIE MOJIEKYNBI (pacnpeaeneHue Makcpemia). OHeprus
AKTHBAlIMHU, NIEPEXOJIHOE COCTOSHUE U aKTMBHPOBAHHBIM KOMIUIEKC HA MPUMEpE OJHOCTaIUITHON
peakuuu. BiusiHMe TemmepaTypbl Ha CKOpOCTh XuMmuueckoi peakiuu. [Ipasuno Baurt-T'odda.
VYpaBHeHne AppeHuyca. DHeprus akTUBALUU M MPEIIKCIOHEHIUAIbHBI  MHOXHUTENb - HX
¢busnueckuit cMbIci. ['OMOTEHHBIN U TeTeporeHHbI KaTanu3. |'oMoreHHbIN kartanu3. Briushue
KaTtaqu3aTopa Ha Oapbep MPsSMONW M OOpaTHOM XMMHYECKOW peakiuu. Katanw3 m XUMHYECKOe
paBHOBecHe. JIOCTOMHCTBA M HENOCTAaTKHU 3TOr0 BUAA KaTanu3a. I'eTeporeHHbll Karajau3 U €ro
ocobeHHOoCcTH. IIpomexxyTouHble COEIMHEHHsS B TETEPOreHHOM Kartanuse. JlocToMHCTBA H
HEJOCTaTKU TEeTEPOreHHOro KaTanu3a. BiusHue karanuzatopa Ha Eg«q M CKOPOCTH HpSMONW U
oOparHoit peakiuil. IlpuHiun mnoaBuxkHOrO (AUMHamMuueckoro) paBHoBecusi Jle-lllatenbe.
OOpaTtumble peaknuu. 3akoH JEHCTBUS Macc M KOHCTaHThl paBHoBecua K. u K, . Hx
COOTHOILIEHHE JUIsi TOMOTEHHBIX ra3000pa3HbIX U KOHJACHCHUPOBAHHBIX CHUCTEM. MeXaHU3M U
CTaJUIHOCTD peakuuil. MoJIeKyIIpHOCTb (TOPSAIO0K) SIEMEHTApHBIX CTaaui 1 auarpammbl EakTt-
MyTh MHOTOCTAIMIHON peakiuu. Jlumutupyromas craausi. CBsi3b KOHCTAHT CKOPOCTEN U SHEPTUi
aKTUBAIlMM TIpAMOM M OOpaTHOW XHWMHYECKOH pEakUWHh COOTBETCTBEHHO C KOHCTAHTOU
paBHOBecHUsT M TEIUIOBBIM 3(dekToMm peakiuu. OCoOCHHOCTH TeTEPOreHHOTO PaBHOBECHUS H
MaTEMaTUYECKOH 3aIIMCH KOHCTAHT PABHOBECHUS T€TEPOrE€HHBIX XUMUYECKUX PEAKIIMIA.
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4. Teopust nsneKkTposuTHdecKol nucconnanun AppeHuyca. CreneHb M KOHCTaHTa
Jucconnanuu. Buasl konnenTpanuii. Pacder crenenu aucconuanyuu u pH pacTtBopos Ha npumepe
c1a0bIX KUCIOT U OcHOBaHUU. /luccounanus snexkrponutos. MonHoe npousseaenue sogsl. lkana
KUCIOTHOCTH. HelrpanbHble, Kucnble U mieno4yHbie pactBopsl U X pH. CnocoOsl noakuciaeHus
U TOJIIETAYMBaHUs ~ BOJHBIX  pacTBOpoB.  CHocoObl  BBIpOKEHHS]  KOHIIEHTPAIUA
(mpogemoncTpupoBaTh Ha mnpumepe H>SO,). CryneHyartas auccOUManMs DJICKTPOJHMTOB B
pactBopax. KoHCTaHTBI 1ucconManuy KUciaoT U OCHOBaHUM. OCHOBHBIE, KUCIIBIE U CPEIHUE COJIH.

3akonbl Payns. DOymuockonus W Kpuockomusa. OCMOC MU OCMOTHYECKOE [JaBJICHUE.
I'uaponus coneit. I'maponus coneit. CteneHb U KOHCTaHTa ruAponn3a. CTymeHYaThl THAPOIIN3.
Bnusinue temnepatypsbl, paz0aBieHUs U OAHOMMEHHBIX MOHOB Ha rujponu3 cosiedl. KoHcranTa
ruapoauza. pH cpenbl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIIPOIU3E.

I'ereporeHHoe paBHOBECHE OCAJOK - HACBHILEHHBIM pPacTBOpP TPYOHO PacTBOPUMOIO
ANEKTPOJUTA. MeXaHU3MBl PACTBOPEHUS MOHHBIX KPUCTAIIJIOB U MOJIIPHBIX MOJIEKYI. JIBHKyIas
cuiia npouecca pactBopenusi. Conbparanus U rupatanus. TernoBeie 3pGeKThl paCTBOPEHHUS.

[IP. YcnoBusi OCaXJI€HHsI U PACTBOPEHMS IIEKTPOIUTOB. HachleHHbIE, ITEPECHIILICHHBIE
Y HEHACBIIEHHBbIE pacTBOPbI cosned. KomruiekcHble coeauHeHnus. Jlucconuanus KOMIUIEKCHBIX
COCIMHEHU.

5. JIBOMHOM 3J€KTPUYECKUNA CIIOH U MEXaHU3Mbl BO3HUKHOBEHHMS CKauKa MOTEHIMala Ha
TpaHUIle pasfena 3JeKTpoa/pacTBop. Bomopomusiii smekrpon. CraHmapTHBIE OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE IOTEHIMANBI. BUIBI JIEKTPOAOB U HUX OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
NOTEHIMAJIBL. Y CIIOBUS OTOOpa OKHCIHMTENEeH W BOCCTAHOBUTENCH MO 3HAYEHUSM CTaHIAPTHBIX
JJIEKTPOAHBIX MOTEHUMANIOB nosypeakuuii. Popmyna HepHcera. KOHLIEHTpallMOHHBINA 3JIEMEHT.
Cesazp OJIC ¢ usmeHeHueM sHepruu [ub0ca M KOHCTAaHTOM pPAaBHOBECUS OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX pPEaKUMU. ['aJbBaHMUYECKHE DJEMEHTHI. DJIEKTPOIU3. 3aKOHBI IEKTPOJIN3a
@apanes. Yucno dapaznes. Beixox mo Toky. OTO0Op BEpOSTHBIX 3JIEKTPOAHBIX MOJypeakUuid Ha
OCHOBE 3HAQUYEHUH WX IEKTPOJAHBIX MOTEeHIUaANOB. [lepeHanpsokeHne. DNEKTPOIN3 ¢ MHEPTHBIMHU
U pacTBOpUMBbIMH aHojamHu. OOocHOBaHUE BbIOOpA 3JIEKTPOJHBIX MOJypeaklUUid HAa OCHOBE HX
JJIEKTPOJIHBIX IIOTEHIIUAJIOB.

6.. Bunbl koppo3un. [IpudarHbl BOSHUKHOBEHHUS 3JEKTpOXUMHUEcKi koppo3un Kopposust ¢
BOJIOPOJIHOW M KHCIOPOJHOH Aenossipuzanueii. CrnocoOsl 3alIUThl METAJIOB OT KOPPO3HH.

7. Snepnas mozenp aroma. CTpoeHHE siipa, MacCOBO€ YHCIIO, MPOTOHBI, HEUTPOHHI.
Crpoenune atoma Bopopoza. Ilocrynarsr u reopus bopa. CriekTpbl aTOMOB.

OHepreruyeckasi CTPyKTypa aToMOB. YPOBHM U TNOAYPOBHHU 3HEPIruu. BuIpoxaeHHbIE
cocrosHus. Yucno AO Ha ypoBHSIX M MOAYPOBHSX (B 00oioYkax M mopodosioukax). I'maBHoe,
OpOUTaAIbHOE W MAarHWTHOE KBAHTOBbIE YHMCIIAa KaK XapaKTEPUCTHKU COCTOSHUS AJIEKTPOHOB B
atoMe. CriuH anekTpoHOoB. [TpuHumn [Taynu. EMKOCTB 271€KTpOHHBIX YpOBHEH, oypoBHEN 1 AO
o aekTpoHaM. [IpaBumio ['yHaa. B3anumocBs3b KBaHTOBBIX yucen. [I[puHIUI HEOnpeaeaeHHOCTH
['eiizenOepra U BEpOATHOCTHOE OIMCAHUE COCTOSIHUSL JJIEKTPOHOB B aroMmax. DJIEKTPOHHOE
obnako. [I'pannuynas moBepxHocTh. IlnoTHOCT, BeposTHOCTH. DYHKIUS paauaIbHOIO
pacnpeeneHusl MIOTHOCTH BEPOATHOCTH. JJIEKTPOHHBIE DHEPIETUYECKUE YPOBHH, MOJYPOBHH,
atomusie opouTtanm. ®opma u opuertanuss AO. OCHOBHBIE B BO30YK/IEHHBIE COCTOSTHHSI aTOMOB.
ATOMHBIE CIIEKTPHI U YTO OHHU OTPAXkKaroT?

MHoroasnexktponssle atomsl. [lopspaok 3aceneHuss ypoBHeW, mnoaypoBHed u AO
snektpoHamu. IlpaBuno KneukoBckoro. IIpuHUIMIIBI 3amosnHeHHs  OpOuTalieill 3JIeKTpOHAMHU.
Honnast cBsi3b, Kak KpailHMI cimyyall KoBajeHTHOM cBsi3M. OCHOBHBIE U BO30YKIEHHBIE
coctosgHMs aroMoB. Ilepuoguyeckuii 3akOH U Inepuoauueckas cucrema Menneneesa. [lepuon,
rpynnsl ¥ noarpynnbl.  CemeiicTBa  3l€MEHTOB.  DJEeKTpoHHbIE  (Qopmysbl.  [IpuduHb
MIEPUOJUYECKOr0 U3MEHEHUS CBOMCTB 3JIEMEHTOB. lIepMOIMYHOCTH B H3MEHEHUU pPa3MEPOB
aTOMOB, HMX MWOHHW3ALUU, CPOJCTBA K DJJEKTPOHY U DIJIEKTPOOTPULATECIBHOCTH. [kana
ANEKTPOOTPULIATEIILHOCTH.

8. [lpupoga XMMHYECKOW CBSI3M, YCIIOBHE M CITOCOOBI €€ BOSHMKHOBeHUs. J[imHa, yrom u
sHeprusi cBaA3U. OCHOBHbIE THUIIBI XHMMHUYeCKOW cCBs3U. MoHHas cBs3p. KoBaneHTHast CBS3b.
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OOMeHHBIH ¥ JIOHOPHO-AaKLENTOPHBI MEXaHM3Mbl €€ BO3HHMKHOBeHMsA. PaccnapuBaHue
371ekTpoHOB. CriocoObl 00pa3oBaHusl XUMHUYECKOU CBSI3U U MEPEKPHIBAHUS AJIEKTPOHHBIX 00JIaKOB
(aroMHBIX opOuTaneit). ¢ U T -cBA3u. OUHAPHBIC U KpaTHBIE CBs3U. [lepekprIiBaHIe U TPOYHOCTD
(nuHa) cBsA3u. MeTo BalleHTHBIX cBsA3eil. JlIoHOpHO-aKenTopHasi CBS3b.

Meramueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIpHAs U BHYTPUMOJICKYJISIPHAS) CBSI3b.
CrniocoObl ee BOZHUKHOBEHHUA. BiusiHue BOJOPOAHBIX CBA3EH HAa CBOMCTBA BEIIECTB (Ha Mpumepe
BO/bI). Pe3onancuHbie CTpyKTypbl. CBsi3b B 3JEKTPOHOAC(DUIMTHBIX MOJIEKynax. Teopus
rubpuauzanui. HampaBieHHOCTh W KpaTHOCTh XUM. CBsi3U. ['eomerpust moinekyn. CTpoeHHe U
XUMHUYECKasl CBA3b B COEIMHEHUSAX. MeEToJ BaJIEHTHBIX CBS3€d WM CIIMHOBas TEOPHS
BAJICHTHOCTH. IlOJIIpHOCTH CBSI3W M MOJSAPHOCTH MOJEKYd. JUmoiapHble MOMEHTBHI. MeTon
MoJeKyIsipHbiX opOutanier (MO JIKAO) B NpWIOKEHHH K JBYXaTOMHBIM MOJIEKYJIaM H
MOJIEKYJIIPHBIM HOHaM BOAOPOJA, KHUCIOPOJa, a30Ta HMX HOHOB M renus. CpA3bpIBalOlME U
paspeixysitomue MO.

3ouHOI Teopun kpuctamwioB, Metamisl. [lomynpoBoanuku. COOCTBEHHbIE U TPUMECHBIE
MOJTYNPOBOIHUKH. [IUAIEKTPUKH.

PernmameHT npoBeieHNs MPOMEXKYTOYHOM aTTecTaliy B (fOpMe KOMITBIOTEPHOTO TECTUPOBAHUS

Kom-Bo 3ananuii B 0anke Ko:-Bo 3ananuii, mpeabaBasieMbIX Bpems Ha TecTupoBaHue,
BOIIPOCOB CTYJCHTY MUH.
He menee 100 He menee 20 90

[ToJtHBII (OH OIICHOYHBIX CPEACTB JIJISl IPOBEACHHS IIPOMEKYTOYHON aTTecTaluu B hopme
KOMITBIOTEPHOTO TECTHPOBAaHHUSAPa3MENIeHB OaHKe BOIPOCOB AaHHOTO Kypca auctumuinasl B CO
Moodle / eLearningServer 4G DUOC HI'TYV.

B xone mMoOArOTOBKM K MPOMEXKYTOYHOHW aTTeCcTaluu OOYYaIOUIMMCS TPEIOCTaBIISETCS
BO3MOXHOCTB HpOﬁTH TECT CaMOITPOBECPKH. Tect AJid CaMOITPOBEPKH MO JUCHUIIIIMHE pasMCIICH B
CI0 Moodle / eLearning Server 4G SUOC HI'TY B cBOOOIHOM 15l CTY/I€HTOB JJOCTYIIE.
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