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1. IEJIM ¥ 3AJTAYM OCBOEHUS JUCIHUTIIAHBI (MOIY.JISA)

1.1. Heasimu ocBoeHust AuCHMILIMHBI «OO0mas xumus» sBIseTcs (popMupoBaHUE
KOMILJIEKCAa 3HAHUM OCHOB OOIIeH M HEOPraHWYeCKOH XHMMHUH, SBISIONICHCS TEOPETHYECKOU
0a30if pa3pabOTKU HKOJOTHYECKH OE30MACHBIX TEXHOJIOTHYECKUX IPOLECCOB W YMEHUH U
HaBBIKOB IIPUMEHEHMsI 3aKOHOB M METO/A0B OOIIeH M HEOPraHMYeCKOM XUMHM IMpH pPELICHUU
po0JeM, BO3HUKAIOIINX B 00J1aCTH OXpaHbl OKPYKaroIIeH cpeibl.

1.2. 3agauu ocBOeHUSA AUCHUILIHHDI:

— TOTOBHOCTh CTYJEHTOB K HCIOJIb30BAHUIO MOJIYYEHHBIX MPU W3YYECHUU JUCIUIUIMHBI
«O0mias XuMus» 3HAHUN, YMEHH, HABBIKOB M KOMIIETEHIMI MPH M3Y4YEHUU OOIICHAYyYHBIX U
CHEIMANIbHBIX JUCIHMILINH, a TAKXKe JIJIS pelieHus MpodecCHOHAIBHBIX 3a/1a4;

- (opmMupoBaHUE HABBIKOB PaOOTHI B XUMUYECKOM J1aDOpATOPUH, TPOBEICHHUS HAYYHOTO
UCCJIEIOBAHMSI, aHAJIN3a PE3YJIbTaTOB SKCIIEPUMEHTA;

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

~ TOTOBHOCTb CTY/AEHTOB K IOJb30BaHHUIO MH(POPMALMOHHBIMH cucTeMamu (y4yeOHas,
HayyHas JINTepaTypa, UHTEPHET-PECYPCHI).

2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT PAMMBI

2.1. YuebOnasi qucuuiuimaa «OO0masi XuMus» BKJIIOYEeHA B 00s3aTC/IbHBIA MEpEeYCHb
JUCLUIUIMH 00s3aTenbHOM YacTh oOpa3oBaTeNbHOM MpOrpaMMbl BHE 3aBUCHMOCTH OT €€
HarpaBiaeHHOCTH (mpodmiist). JucuumiimHa peanu3yeTcss B COOTBETCTBUM C TPEOOBAHUSIMU
OI'OC, OII1 BO u VII, no nanHOMY HanpaBJI€HUIO MOJATOTOBKH.

JlucuuniuHa OCHOBBIBa€TCS Ha 0a30BBIX 3HAHUAX, MOJTYYCHHBIMU CTYIACHTAMH IPHU
U3y4eHUH XUMHHU, (PU3UKU U MAaTeMaTHKHU B Kypce cpefHel MKOobl. [{s yCBOeHUs AUCHUIUINHBI
CTYAEHT JOJDKEH BJIJIETh XMMUYECKON TEPMUHOJIOTHEHN; TOHUMATh CMBICT XUMHUECKUX (popMys
U CHUMBOJIOB, HMHJIEKCOB M KO3(Q(UIMEHTOB B XUMHUECKHMX YPaBHEHUSAX pEaKLUud; HMETh
IpEJICTaBICHUs] 00 OCHOBHBIX KJIacCaX HEOPraHMYECKMX COEJUHEHHH; MOHUMAaTh pa3iudue
MEXIY XUMUYECKUMH U (U3NYECKUMHU SBICHUSIMM; HMETh MPEACTaBlIeHHEe 00 aTOMHO-
MOJIEKYJISIPHOM YY€HHMH; UMETh HaBBIKU PEIICHUSI TPOCTEHIINX PACUETHBIX 3a/1a4.

Matepuan gucuuiuinHbl  «OOmas XUMHsD — SBJISETCS OCHOBOM Il U3y4YeHUs
NOCHEAYIOIMX TUCHMIUIMH 10 mnpodumo Oyaymed npodeccHoHaIbHONH —AeSTelbHOCTH:
«Qxonorus», «MeauKo-O0MOoIOruYeckie OCHOBBI —Oe3omacHocTH», «MarepuaaoBeeHuey,
«Tennodusukay, «I[Ipou3BoacTBEHHBIE MPOLIECCH B XMMUYECKOH oTpacin», «O0opynoBanue u
OCHOBBI IIPOEKTUPOBAHUS XUMUKO-TEXHOJIOTHUECKUX MPOLIECCOBY, « T OKCUKOIOTHUS».

OcoOeHHOCThIO JTUCHMIUIMHBI SBJSIETCSl MPOBEIEHUE JTabOpaTOpHBIX padoT, dTO
MO3BOJIIET MPUOOPECTH CTYJAEHTaM YMEHUsSl padoTaTh ¢ XUMHYECKHUMH peareHTaMu, Iocynoi u
npuOopaMu, OCYIIECTBIATh XUMHUYECKUN HKCHEPUMEHT U MPOBOAUTH NEPBUYHBIE Hay4dHbIE
uccienoBanus. B maGoparopHble paboThl BBEAEHBI JJIEMEHTHI, IOBBIIIAIOIINE HHTEPEC
CTYJICHTOB K HMUM M HMX II03HABATEJIIbHYIO aKTUBHOCTh. B pabore "OmpeneneHue TEIIOBOTO
s dexTa peakuu" TEIIOEMKOCTh KaJIOPUMETpa ONpeAesieTcs METOJUUECKH 0ojee rpaMoTHO,
YeM 3TO ONMCAaHO BO BceX JaOOpaTOPHBIX MpaKTHKyMax, a B padore "CKOpPOCTh XMMHYECKOU
peakuuu", NOMHMO Ka4e€CTBEHHBIX 3aBHCHUMOCTEM CKOpPOCTM pEaKkIMM OT KOHLEHTpaLUu
peareHTOB M TEMIIEPaTypbl, CTYACHTBl  pE3yabTaTbl dSKCIIEPHUMEHTa 00pabaThIBaloOT
KOJIMYECTBEHHO U BBIYMCISIOT SHEPrUI0 aKTUBALMK W KUHETUYECKUH MOPSAOK peakuuu. s
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NOBBIIIEHUS] TO3HABATEIBHOM AaKTHUBHOCTH CTYJIEHTOB M NPUOOPETEHHs] MMM MEPBUYHBIX
HaBBIKOB HAYYHOTO HCCIEIOBaHMs, B 3TH KJaccH4yeckue abopaTopHble pabOTHl BBEICHBI
AJIEMEHTHl HAYYHOTO HCCIEIOBaHMSA, KAaK-TO: &) CAMOCTOSTENBHO I0A00paTh pPEaKTUBBI JUIS
MPOBEJCHUS TOW WM WHOM peakiuu; 0) OOBACHUTH TPOTCKAHHE OJHON pEeakiuu U He
IIPOTEKaHUE JIPYroi, Ha NEepBBIA B3IVIAJ IIOJOOHOM, pPEeaklUH; B) IpelIcKa3aTb INPAKTHUECKOE
3Ha4YeHUe TOM UM MHOU peakluu, CONPOBOXKIAtOIEHCs HEOOBIUHBIM 3(deKTom, U T.1.

Pabouas mnporpamma aucuuiuinHbel «OOmas XuMus» Ui HMHBAIMIOB M JIMI C
OTrPaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0pOBbsl pa3paOaThIBaeTCsl HHAMBUAYAJIBHO C Y4YETOM
0COOEHHOCTEH MCUXO(PU3MUECKOr0 Pa3BUTUS, WHAMBHIYalIbHBIX BO3MOXKHOCTEH M COCTOSHUS
3JI0POBbsI TAKUX O0YUYAIOIIUXCSL.

3. KOMIIETEHIIUA OBYYAIOUIETI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHM s JTUCHUIIVIMHBI (MOY JI51)
[Tpouecc u3yueHus: AMCUUTIIHHBI (MOYs1) «O01as XUMHUs HalpaBJieH Ha:

- (hopMUpOBaHKE AIIEMEHTOB cienyromux kommnereHuuid B coorserctsuu ¢ OITOIT BO no
HarpasjeHuto nmoArotToBku (crenuanbHocTh) 20.03.01 «TexHochepHas 6€30MaCHOCThY:
a) obmenpodeccuonansubix (OITK): OINK-1.

Taobauya 1- opmupoeanue KomnemeHyuil OUCHUNTUHAMU

Haumenoganue
OUCUUNTIUH,
dopmupyrouwux Cemecmpul, hopmuposanun Komnemenyuit OUCYUNIUHAMU
KoMnemenyuio
CO6MECMHO

OIIK-1 1 2 3 4 5 6 7 8 9 10

Oo0nas xXuMus
(b1.5.8.1)

<

Maremaruka (b1.5.5) v

Omsuka (b1.5.6)

N
<<

Oxonorus (b1.5.8)

WNudpopmarnka
(b1..9)

WmxenepHas rpaduka
(b1.b.11)

Mexanuka (51.5.14) v v

T'unporazonnHamuka v
(b1.5.11)

Temnodusnka v
(b1.5.16)

DIIEKTPOTEXHHUKA U
JIIEKTPOHHUKA v v
(51.5.17)

IIpaxTukym no v v
¢usuke (b1.5.27)

HuckperHas v
matematrka (b1.5.28)

Teopus BeposiTHOCTEM
¥ MaTeMaTHYecKas v
cratuctrka (b1.5.29)

IToaroroBka k
TIPOLEAYPE 3AIIUTHI 1 v
3amuta BKP (B3./1.1)




IHNEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C
IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHHMA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yibmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHU

Ko n Kox v nanmenoBanue OueHo4YHbIE CPeICcTBA
HHIUKATOPA N
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemsble pe3yibTaTbl 00y4eHHUs 10 JUCHUIIIMHE Texyuero IIpome:kyTOoOUHOM
KOMIIETeH U U KOHTPOJIfA arrecTauuu
KOMIIETeHIH U




Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

Koa u
HHAUKATOpAa <
HanMeHOBaHUe OCTHKEHMSI Ilnannpyemble pe3ybTaThbl 00y4eHHUs 10 JUCHUIIIMHE Texyuiero IIpome:kyTOoOUHOM
KOMIIETCHIINHN KOMITETeHIHH KOHTPOJIH aTreCcranmmu
BJIAJEThH:
- usuko-
MaTeMaTHIECKHM
anmapaToM pacueTHoO-
1 5 TEOPETHIECKUX METOIOB
OIIK-1. Criocoben 3HATB: VYMETB: UL U3YYEHUs CBOMCTB
YYUTHIBATH ’ ) BEUIECTB U MPOLIECCOB C
- BO3MOYKHOCTH - MICTIOJIB30BATH
COBpPEMEHHBIE UX yYacTHEM;
COBPEMEHHBIX MATEeMATHHIECKHE METORBL | & * 0
TCHICHIIMH PA3sBHTHA MaTeMaTHIeCKHX B TEXHHYECKHX 060360 P
TKH
TCXHUKH 1 METOIOB HPHITOKEHHSAX; P
TEXHOJIOI'NH B MO/ICJIMPOBAHUS 1 HCIIONB30BATh IS KCTICPHMCHTATIBHBIX
o0actu HOIIK-1.1. Ilpuobpemaem | skcreprMEHTAIBHOTO PCILICHHS HPUKIAIHBIX HaI;HH; [IPHICTAZHEMH KOHTpOJIBHbIE
N I MMHBIMA -
TeXHOC(EpPHOI U CIMpyKmypupyem 3HaHus uccne0BaHus GU3UKO- | 3a/1a4 OCHOBHBIC P rpTB - « B
0e30I1acHOCTH, MamemamuyecKux, XUMUYCCKUX (usnueckne n ngEETBzMI/I 2:25 TO;;IHO H;:f;g;;ﬁ:g
WU3MEPUTENBHON 1 ecmecmeeHHOHAYYHBIX, TpOMECCOB; XUMUIECKUE 3aKOHBI 1 KOMITBIOTEpHOT 6
Y . - OCHOBHEIE TIOHATHS U MOHSTHS; JIa0OPaTOPHLIM SK3aMCHa
BBIYHMCIUTENILHOMN COYUATTLHO-IKOHOMUYECKUX rpaduKy;
(dyHIaMeHTabHbIE - BBINIOJIHATH PACYETHI C ’ . paboram (30 oueroB)
TEXHUKH, U npogeccUoHATbHBIX - nadopmarmeit o
3aKOHBI XMMUH; HCIIOJIb30BAHUEM - 3ajgaHuga K Bonpocs! ans
WHPOPMALMOHHBIX | OUCYUNIUH, COCTNABTAIOUUX Ha3HAYEeHUH 1 00JIacTsIX
o - TCOPETUYCCKHUEC OCHOBBI | OKCIEPUMEHTAJIIBHBIX U cHe OCHO IIMCbEMEHHBIM YCTHOTO
y TPUMEHEHHS] OCHOBHBIX
TEXHOJIOTUH NIPU Meopemuteckyio ocroey OBIINX 3aKOHOMEPHOCTEH | CIPABOYHBIX TAHHEIX; P KOHTPOJIbHBIM cobeceI0BaHNs HA
PCIICHUH THIIOBBIX | NPOPecCUOHANbHOU NPOTEKaHHS XUMHYECKUX | - CHCTEMATH3HPOBATD U | o A ACCKHX B?HGCTB " paBoTam 1o SK3aMeHe: GUIIETh
3a1a4 B oOsactu noo2omoeKu 6 obracmu peaK]_[m}'[, XUMUYECKOU aHaJIM3upOBaTh ux CO@I(I/IHCHI/16PI, 6 pazienam (30 6I/IJ:IeTOB)
o . - METOZIaMH TKH
npodecCHOHANBHON | mexnocgepHot TEPMOMHAMHKH, pe3yibTaThl XHMHYECKUX e3e n(;iszO pabo
)IeHTeJ'H)HOCTI/I, 6@30nacyocmu KHMHCTUKU U KaTajiu3a, OKCIEPUMEHTOB, EKCiepI/IMCHTa'
i IIEKTPOXUMHUIECKHIX HaOToIeHNi ’
CBSI3aHHOU C P ) o - HEKOTOPBIMU
3aIUTON fponeccos, HSMEPCHIH, IKCIIEPUMEHTATEHBIMHU
o - BO3MOYKHOCTH - BBIMIOJIHATH PACYETHI C
OKpYXAroIIei cpeabl METONKAMH U
COBPEMEHHBIX METOJIOB HCIIOIb30BAHHEM N
1 o0ecIieueHueM TEXHHKOM
(bl/ISI/IKO'XI/IMI/I‘{eCKOFO OKCNECPUMEHTAJIIBHBIX U HCCIEIORAR
6630HaCHOCTH aHaJIn3a CIIPpaBOYHBIX JaHHBIX A
YeoBeKa HpOTEeKaHMs PU3NKO-
XUMHUYCCKUX

IPOIECCOB, HABBIKAMU
U3MEPEHHS OCHOBHBIX
(DU3UKO-XUMHIECKIX
apaMeTpoB




Koa n
HaNMEeHOBaHHE
KOMIIETEHIINH

Kox v nanmenoBanue

OueHo4YHbIE CPeCcTBA

HHAUKATOpAa o
OCTHKEHMSI IInanupyemsble pe3yJbTaThl 00y4eHHS M0 JUCHHILINHE Tekymero IIpomexyTouHnoit
KOHTPOJIH arTreCralnmumn
KOMIICTCHIIMU
- KontpomnsHsle
B./IA,ZIETI).‘ BOIPOCHI K
HOIIK-1.2. [Ipumensem 3HATH: 3; Aclrif i.o I ~METOHKOI pacuera oT4yeTaM I10
(pynoamenmanonble SHAHUA | - reopernuccKue N nm: wux | TPocTediX GrsuKo- 11ab0paTOPHEIM
0151 peueHUst CLIONCHBIX U OCHOBBI 00IIHX 13) anat OCHOI; bl A XUMHYCCKUX paboram
npobaeMHbIX 3a0ay 8 3aKOHOMEPHOCTEH (usIIecKTE 1 HPOLIECCOB € - 3amaHus K
obaacmu mexnocgepHot TPOTCKAHHS H3HKO- XHUMHYECKHE 3aKOHBL U TPUMEHEHUEM MMMCbMCHHBIM
bezonacnocmu XMMHUYCCKAX NIPOUCCCOB | o 4 CIpPaBOHON KOHTPOJIbHBIM
JUTEPATYPBI paboTam 1o

paszenam




4. CTPYKTYPA U COAEP KAHUE JUCIIUIIJIMHBbI

4.1 Pacnipenesienne TPyA0EéMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mast TpyaoEMKOCTh AUCHUIUIMHBI cocTaBisier 10 3aueTHbix emuuul, 360 dyacos,
pacrpeziefieHue 4acoB M0 BUJaM paboT ceMecTpaM NpeCcTaBiIeHo B Tadnuiie 3.

Taonuua 3 -Pacnpeodenenue mpyooémkocmu OUCUUNIUHBL RO 6UOAM PADOM NO cemecmpam

Bua yueOHo# padboThl

Tp

TOEMKOCTDH B 4ac

Bcero
JacoB

B T1.4. mo cemecTpam

1 cem

| 2 cem

(I)OpMaT HU3YyYCHUA TUCHUIIIINHBI

C UCII0JIb30BaHUEM DJIEMEHTOB
AJIEKTPOHHOT0 00yUeHUs

OO0mast Tpy10éMKOCTb IMCIUILIMHBI 10 Y4€OHOMY IUIaHY 360 180 180
1. KourakTHas padora: 50 26 24
1.1.AynuTopHasi paGoTa, B TOM 4ncJie: 40 20 20
3aHsTHS JeKimonHoro tumna (JI) 20 10 10
3aHsTUs ceMuHapcekoro tuna (I13-cemunapel, npakTHUecKue

3aHATHUS U D)

naboparopasie padboTs (JIP) 20 10 10
1.2.BHeayauTOpHAasi, B TOM 4HcCJe 10 6 4
KypcoBast padora (mpoekt) (KP/KII) (koHCynbTanINs, 3a1KTa)

TEKYLIUI KOHTPOJIb, KOHCYJIBTAIIUU 110 TUCIUILIIMHE 6 4 2
KOHTaKTHas paboTa Ha npomekyTouHoM KoHTpose (KPA) 4 2 2
2. CamocrosiTeabnas padora (CPC) 292 140 152
pedepar/scce (MOArOTOBKA)

pacuérHo-rpaduueckas padota (PI'P) (moaroroka)

KOHTpOJIbHast paboTa 72 36 36
kypcoBas padota/mpoext (KP/KII) (moaroroska)

CaMOCTOATEIIbHOE U3yUYEHHE Pa3/IesioB, CAMOIIOArOTOBKA (POpaboTKa n

MOBTOPEHHE JICKIIMOHHOTO MaTepralla i MaTepraina ydeOHUKOB U Y4eOHBIX 220 104 116
HOCO6Hﬁ, IOAroTOBKA K J'Ia60paT0pHBIM U MPAKTUYICCKUM 3aHATUAM,

KOJUIOKBUYM N T.IL.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) 18 14 4




4.2. Conepxanue JMCHHMILJIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM

Taoénuya 4 -Coodepiwcanue oucyuniunsl, CMpPyKmypupoeaHHoe no memam

Bunel yueonoi padoTsl

Ilnanupyemsle K
OHTAKTHAS
(KOHTpOJINpYyeMbIe) TR z @ HaumenoBanue Peanuzanus HaumenoBanue
pe3yabTaThl = E HCIOJIb3yeMBbIX B paMKax pa3paboTaHHOrO
OCBOEHMS: o |2 o|l8e|l58F AKTHBHBIX H IIpakTHYecKOi DJ1eKTPOHHOI 0
xox YK; OIIK; TTK HaumenoBanue pa3aesioB, TeM = 2 s § ?i E E é Bug CPC MHTEPAKTHBHBIX T Kypea
M MHAUKATOPBI 5 E é 2 E § = (93 00pa3oBaTeIbHbIX | (TPYZ0eMKOCTH B | (TPYAOEMKOCThH B
JI0CTHKEHUSA g §§ E o § l§ = Te)mo.m)rm7112 gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
1 CEMECTP
Pa3nen 1 Beenenne. OCHOBHBIE 3aKOHBI XUMHUHN
IIOArOTOBKA K JICKIIUAM HGKHHH-OGLHCHGHHC C
Tema 1.1 Beenenne. OCHOBHBIE 3aKOHBI 1 6 1.2 (ct. 5-30); 2.1 (c1.8- YaCTUIHBIM
XUMUU 15) npUBJIeYeHHEM (HOPMEI
JAUCKYyCCUH, 6€CC,HI>I
JladopaTopHas padora Ne 1.1
OIK-1 OnpeneneHre SKBUBAJICHTHOW MacChI 2 4 HOArOTOBKa K JIP
MOIIK-1.1 [3.1] ctp. 3-35
HOTIK-1.2 MeTaia
Boinonnenue
CamocTosiTeJibHasi padoTa nmo noMarmanx KP
ocBoennio 1 pazgena: 4 [3.1] cTp. 24-33 (o
AOMAIIHAS KOHTPOJbHasi padoTa BBIOOPY
NPEero1aBaTeis)
Hroro no 1 pazneny 1 2 14
Pa3nen 2 XuMudeckasi TEPMOANHAMUKA
OIIK-1 Tema 2.1 OCHOBHBIE IIOJIOKEHHS, JEKIUs-00BICHEHHE ¢
MOIIK-1.1 SIIEMEHTBI XMMUYECKON TEPMOANHAMUKH HOATOTOBKA K JICKIHAM HaCTHIHLIM
HOIIK-1.2 1 14 1.2 (c1. 5-30); 2.1 (c1.8- | mpuBeucHmeM GopMbl

1 TeIUIOBBIC 3(P(PEKThI XUMHICCKUX
peakuuit

15)

ICKyccuu, Oecenbl
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJbTaThl ) 3 = E HCI0JIb3yeMBbIX B paMKax 5 pa3paboTaHHOrO
OCBOEHHS: HaumenoBate pasieiios, Tem D) E g E 3 E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK = s 187|850 HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI = = E z E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § c% o § l§ = Te)mo.nomﬁl2 Jacax) 13 qacax)14
KOMIIeTeHIH i S | g e =80 =
JlaGopaTopHas padora Ne 2.1
OnpezeneHue TEIIOTH PAaCTBOPEHUS U 2 4 WOJroTORKa K JIP
[3.2] crp. 40-42
TEIUIOThI TUApATALIII
Tema 2.2 DuTponus. CBs3b
TepMOHHHaMquCKHX HapaMeTpOB ¢ IIOArOTOBKA K JICKIIUAM MOI[eJ'IPIpOBaHI/Ie
HAIpPaBICHUE ¥ pabOUNMHU 2 14 1.2 (ct. 5-30); 2.1 MPOU3BOJICTBEHHBIX
TeMIIEpaTypaMU XUMUYECKUX IIPOLECCOB (ct.8-15) MIPOLIECCOB U CUTYyaLUi
1 (pazoBbIX MEPEX0/10B
JlaGopaTopHas padora Ne 2.2 ) 4 HoaroToBka k JIP
OrnpeneneHue TEIIOTh HEUTPpATU3aluu [3.2] ctp. 43-44
Brinonnenue
CamocrosTeabHast padoTa no nomarnaux KP
OCBOEHHIO 2 pa3fiesia: 6 [3.3] cp. 3-9 (1o
JAOMAIIHSAST KOHTPOJbHAas padoTa BBIOOPY
NPEero1aBaTeis)
HToro no 2 pazneny 3 4 42
Pasnen 3 Kuneruka XUMHUYECKHX MIPOLIECCOB
Tema 3.1 OcHOBHBIE 3aKOHOMEPHOCTH
XAMUYECKON KMHETUKHU. 3aKOH IEHCTBUS TOATOTOBKA I JICIKIIHAM
1 14 1.2 (cr. 5-30); 2.1 (cr.8-
OIIK-1 Macc U 3HEPTHsI aKTUBAIMH TpoIiecca. 15)
HNOIIK-1.1 CraniiHOCTh M HOPSIIOK PEaKIH
MOIIK-1.2 Tema 3.2 CKOPOCTh XUMUYECKHUX
peaxiuii. XUMUYECKOE paBHOBECHE. TOATOTOBKA K JCILIAM
1 10 1.2 (c1. 5-30); 2.1 (c1.8-
BnusiHue Temneparypsl Ha CKOPOCTh 15)
XUMHYECKON peaKIuu
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
abora a
pe3yabTaThI p = e HCIOJIb3yeMBbIX B paMKax pa3pab6oTanHoro
= 9 .
OCBOEHHSI: o o |2 o|lE8e|l58F AKTHBHBIX H IIpakTHyeckoi DJIEKTPOHHOI 0
aNMEHOBaHHE Pa31ea0B, TEM ] =] S| = o
ko1 YK; OIIK; ITIK pasa 2 5 | & F § 5| g E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- 15 & -
H HHIHKATOPBI = = E E S5 & 6 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
2 | = ERl S8 .12 13 14
JIOCTHKeHUS 218 § = = § S = TEXHOJIOT Ui Jacax) yacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JladoparTopHasi padora Ne 3.1
CKOpOCTb XMMHUYECKUX PEaKIIHH.
X B 2 4 moaroToBka k JIP
UMHUYECKOe paBHOBecHe. BiusHue
p [3.4] ctp. 3-17, 33-37
KOHIICHTpAaIU1 U TEMIICpATyphbl HA
CKOPOCTb XUMUYECKOM peaKLuu
IOATrOTOBKA K JICKIIUAM
Tema 3.3 Karanurnueckue peakiu. A 1
i B 1 10 1.2 (ct. 5-30); 2.1 (cT.8-
T'oMoOTreHHEII U TeTepOreHHBIA KaTallu3 15)
Brimonsenne
CamocrosiTeJibHasi padora no nomarnanx KP
0CBOeHMIO 3 pa3aena: 4 [3.4] ctp. 23-33 (1m0
AOMALIHASA KOHTPOJbHAas padoTa BBIOOpY
TIpenoaBaTes)
HToro no 3 pazneny 3 2 42
Pa3gen 4 PacTBopbI 2JIEKTPOITUTOB
JISKHI/ISI'OGLSICHSHI/IC C
IIOATrOTOBKA K JICKIIUAM
Tema 4.1 OCHOBHBIE XapaKTEPUCTUKI YaCTUYHBIM
1 12 1.2 (ct. 5-30); 2.1 (cT.8-
OIIK-1 3JIEKTPOIUTOB. Peakuus cpesl 15) npusjiedeHreM HOpPMbI
NOIIK-1.1 TICKyCcHH, Oecenbl
HOIIK-1.2 JladopaTopnasi padora Ne 4.1
JlaGoparopnas paboTa paBHOBECHS B 5 4 noarotoska k JIP
pacTBopax 3JeKTpoiuTOB. Pemienue [3.5] cTp. 26-32
3amaq
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Bunel yueonoi padoTsl
Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) 6 ® HaumenoBanue Peanuzanus HaumeHnoBanue
adora
pe3yJbTaThl s % e o HCIOJIb3yeMBbIX B paMKax pa3paGoTaHHOrO
= -
OCBOEHMS: o o E u|l 2ol 3 &8 AKTHUBHBIX U IIpakTuyeckoit DJIEKTPOHHOT' 0
anMeHOBaHHUE Pa3/e0B, TEM ) s 2
koa YK; OIIK; IIK eno ¢ pa3iiciion, T 5 = g § 5 E EG Bux CPC HHTEPAKTHBHBIX NOATO0TOBKH Kypca
-~ 1<) ; -~
M HHIHKATOPBI = =l £ 2|5 = ?3 o0pa3oBaTeJbHBIX | (TPyI0eMKOCTh B | (TPYA0EMKOCTH B
= EEl S e .12
JOCTHUKEHUSI 2 §L§ 2 E| 3 < TeXHOJIOT Hii yacax) yacax)
KOMIIeTeHIU i B |8 &80 =
= =
Tema 4.2 ['ereporeHHoe paBHOBecUE B
ACTBOPAX 3JIEKTPOIUTOB TTOAITOTOBKA K TICIIIAM
pactop P ' 1 12 | 1.2 (cr. 5-30); 2.1 (cr.8-
PacTBOpHMOCTE U IpOU3BEACHUE 15)
PacTBOPUMOCTH.
IIOArOTOBKA K JICKIIUAM
Tema 4.3 ['unponus coneit 1 8 1.2 (cr. 5-30); 2.1 (c1.8-
15)
BBITIOJIHCHHE
CamocrosiTeJibHasi padora nmo nomarnanx KP
0CBOEHMIO 4 pa3aea: 6 [3.7] cp. 2-14 (1o
AOMALIHASA KOHTPOJIbHas padoTa BBIOOPY
TIpenoaBaTes)
Hroro no 4 pazgexy 3 2 42
HUTOTI'O 3A CEMECTP 10 | 10 140
2 CEMECTP
Pazgen 1 Onexkrpoxumus
Tema 1.1 DaekTpoJHBINH TOTEHUIUAI.
. MOJI'OTOBKA K JICKLIMSM
Bonopoasslii anextpoa. YpaBHeHHe 1 20 12 (er. 5-30): 2.1
. T. 5-30); 2.
OIIK-1 Hepucra. Psan HanpsbxeHni MeTaoB. (c1.8-15)
HOIIK-1.1 Pa3HOBHIIHOCTD 3J1EKTPOIOB
MOIIK-1.2 JIaGopaTopuas pa6ora Ne 1.1
«["ampBaHMYECKUE FITEMEHTHIY,
«DIEKTPONIN3 C PACTBOPUMBIMHU H 3 4 noaroTosKa K JIP
p pacTeop [3.8] ctp. 36-48
HEpacTBOPUMBIMH aHOAAMM». Pemenne
3ajau
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Bunel yueonoi padoTsl

Ilnanupyemble
KonrakTHas
(KOHTpoOJIMpYyeMbIe) aBora ® HanmenoBanue Peanmnsanusi HaumeHnoBanue
T
pe3yabTaThI P % = o HCMO0JIb3yeMbIX B paMKax pa3pab6oTanHoro
= .,
OCBOEHMSI: H @ ":f u|l 2ol 3 &8 AKTHBHBIX H IpakTuyeckoi DJIEKTPOHHOT 0
anMeHOBaHHe pa3aeioB, TEM ] < S| = -
ko1 YK; OIIK; ITIK pasa 2 5 | & F § 5| g E ) Bun CPC HHTEPAKTHBHBIX NOATOTOBKH Kypca
- o ; -~
H HHIHKATOPBI = =l 2 2| 5 & ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
= ==l S & .12 13 14
IOCTHKEHHUS % §§ § E § S =~ TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
Tema 1.2 XuMudeckue HCTOYHUKH TOKA [OArOTOBKA K JIEKI[USAM
Y 3JIEKTPOJIN3 B BOAHBIX JIEKTPOJIUTAX U 2 20 1.2 (cr. 5-30); 2.1
B paciuiaBax (ct.8-15)
Tema 1.3 3axonsr Dapagest.
IIOATr0OTOBKA K JICKIITUAM
Hanpsixenue paznoxxenus. Beixon no A 1
I 1 22 1.2 (cr. 5-30); 2.1
TOKy. [lepeHamnpsoKkeHne MK TPOTHBIX (c1.8-15)
MPOIIECCOB
Brmonaenne
CamocTrosiTesibHasi padoTa no noMamHux KP
ocBoenmio 1 pazaena: 6 [3.8] cTp.3-36 (0
AOMAIIHAS KOHTPOJIbHasi padora BBIOOPY
TIpero1aBaTeis)
Hroro no 1 pazneny 4 3 72
Pa3nen 2 Koppo3us u 3amura METaIOB
MMOATrOTOBKA K JICKIUAM
Tema 2.1 OcHOBHBIC BHJIBI KOPPO3HH.
OIK-1 Al KOPPOS! 1 16 | 12(ecr 5-30) 2.1
NOIK-1.1 Tunbl KOPPO3UOHHBIX pa3pyIICHU (c1.8-15)
VIOIIK-1.2 JladopaTopHasi pabota Ne 2.1
Koppos eTajuio OTEKTOpHA 3 4 nozroroska k KP
WS MCTAJIJIOB U IIPOTCKTOPHAA
pp p P [3.11] ctp. 3-33
3aImmuTa
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Bunel yueonoi padoTsl

Ilnanupyemble K
OHTAKTHAS
(KOHTpoOJIMpYyeMbIe) e z 2 HanmenoBanue Peanmnsanusi HaumeHnoBanue
pe3yJabTaThbl 3 3 = E HCIOJIb3yeMBbIX B paMKax 5 pa3paboTaHHOrO
OCBOEHMSI: HaumenoBate pasieiios, Tem D) E g E 3 E E ?1 Bux CPC AKTHBHBIX H IIpakTuyeckoit DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK = s 187|850 HMHTEPAKTUBHBIX IOAT0TOBKH Kypca
M MHAUKATOPBI = = E E E § = ?3 0o0pa3oBaTedbHbIX | (TPYI0eMKOCTH B | (TPYAOEMKOCThH B
JIOCTHKeHUS g é" § = = § l§ = TeXHOJIOFI/IﬁlZ Jacax) 13 qacax)14
KOMIIeTeHIU i = l% =) é‘ 8| O =
Tema 2.2 [IpuunHbl BOSHUKHOBEHHUS
rajpbaHonap. XuMU4ECKUN U
DIIEKTPOXUMHUYECKUN MEXAHU3MBI MOATOTOBKA K JICKIUSIM MonenupoBanue
Koppo3uu MeTaiioB. Kopposus ¢ 2 16 1.2 (cr. 5-30); 2.1 MPOM3BOJICTBEHHBIX
BOJOPOAHOI M KUCJIOPOIHOM (cr.8-15) TPOLIECCOB U CUTYALHH
nenonspusanueid. Meroasl 3alIUThI
METAJJIOB OT KOPPO3UH
Brinonnenue
CamocrosTeabHast padoTa no nomananx KP
OCBOEHMIO 2 pa3jesa: 4 [3.8] cTp.3-36 (0
JAOMAIIHAS KOHTPOJbHAas padoTa BBIOOpY
TIPeTo1aBaTeis)
HToro no 2 pazneny 3 3 40
Pasnea 3 Ctpoenue aroMa 1 OCHOBBI XUMHYECKOU CBSI3H
Tema 3.1 Teopus cTpoeHus atoma
BOJIOPOJIA M CLIEKTPHI aTOMOB.
MHorosnekTpoHHble aTOMbl. KBaHTOBBIE MOArOTOBKA K JIEKIIUSIM
yucna. [Ipuanun [aynu, ['yana u 1 18 [2.2] (cT. 16-63); 2.1
OIK-1 npasuio Kneukosckoro. [Tonstue (ct.8-15)
MOIK-1.1 opbOuraieii. BaeHTHBIC 3JIEKTPOHBI B
HNOIIK-1.2 atoMme
JlaGopaTopHas padora Ne 3.1 Pemenue ) 4 MOATOTOBKA K 3aHATUIO
3a/J1a4 110 CTPOCHHUIO aTOMa [3.9] ctp. 3-6
IOoAroTOBKA K JICKIIUAM
Tema 3.2 Tuns! u MexaHIiaMLI 5 16 2] (cr. 4-140): [2.2]
00pa3oBaHKs XUMHYECKOH CBSI3H (cTp. 69-201)
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Bunel yueonoi padoTsl

Tlranupyemsre KonrakTHas
(KOHTpoOJIMpYyeMbIe) e z 2 HaumenoBanue Peanuzanus HaumeHnoBanue
pe3yJbTaThl 3 3 = £ o HCI0JIb3YeMbIX B paMKax 5 pa3paGoTaHHOrO
OCBOCHHS: HauvenoBamme paszeios, Tem ) E o £ ¢ E E 2 Bun CEC AKTHUBHBIX U I[IpakTuyeckoi DJIEKTPOHHOT' 0
ko1 YK; OIIK; IIK :" & : § :° E 50 HHTEPAKTHBHBIX NOAr0TOBKH Kypca
W HHANKATOPBI = g g =2 g g @ 06pasoBaTem:}l[;1x (TpyA0eMKOCTh B | (TPYA0EMKOCTH B
JTOCTHKEHHUSI % S § E § S TEXHOJIOT Ui gacax) gacax)
KOMIIeTeHIU i = l% =7 é‘ 8| O =
JladoparTopHasi padora Ne 3.2 Pemenue
noaroroska k KP
3a71a4 110 CTPOCHUIO MOJIEKYII U 2 2 [3.10] c1p. 3-33
XUMHYCCKOU CBA3H
Hroro no 3 pazaeny 3 4 40
HUTOTI'O 3A CEMECTP 10 | 10 152
HUTOTI'O no gucuuninze 20 | 20 292
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOI'AM OCBOEHUSA JUCHUIIVIMHBI.

Texymmii KOHTPOJIb OCYIIECTBIIIETCS 110 BCEM BUaM y4eOHOTO Mpoliecca: TECTUPOBAaHUE
10 TEMaM JIEKIIMOHHBIX 3aHATHH, pelIeHne PaKTHUECKUX 3ajau, KOHTPOJIbHbIE PaOOThI.

5.1. TunoBble KOHTPOJIbHBbIE 32JaHUS MM HHbIe MATEPUAJIbI, HeOOXOaAMMbIe sl
OLICHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH

Bonpocel, uvHauBHMAyanbHBIE 3aJaHus W 3aJadd MPEICTABIECHbl B METOJUYECKHX
YKa3aHUAX K IPAKTUUECKUM U J1abopaTopHbIM 3aHsATHsIM [3.1 — 3.10], npeacrasieHHbIX B 1. 6.3.

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

JUi OLeHKU 3HAHUN, YMEHUN, HaBBIKOB U ()OPMUPOBAHUS KOMIIETEHIIMH 110 JUCLMIIIMHE
JUI TEKYILEro KOHTPOJII U NMPOMEXYTOYHOIO KOHTPOJs (9K3aMEH) YCIEBaeMOCTb CTY/AEHTOB
OLICHUBAETCS 110 YETHIPEXOAIJIbHOW CHUCTEME: «OTIMYHO», «XOPOILO», «yIOBIETBOPUTEILHOY,
«HEYJOBJICTBOPUTEIBLHO.
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Tabnuya 6 —Kpumepuu ouenusanus pezyibmama 00yueHus no OUCYUNIUHE U WIKAIA OYCHUBAHUA

Koa n
HAaNMMEeHOBaHHe
KOMIIETEHI[MH

Koax 1 HamMeHOBaHHe

HHAUKATOpA TOCTHKCHUSA

KOMIICTCHIIMH

Kputepun ouennBanus pe3yjbTaToOB 00y4eHUsI

Onenka
«HEYAOBJICTBOPUTEIbHO»
/ «HE 3a4TCHO»
0-59%

OT Max pEeUTUHIOBOU
OLIEHKH KOHTPOJIA

Onenka
«YHAOBJIETBOPUTEJIbHOY /
«3a4TEHO»
60-74%

OT Max pPEUTUHIOBOM
OLICHKH KOHTPOJIA

Onenka
«xopouio» /
«3a4TEHO»
75-89%

OT Max pEUTUHTOBOM
OILICHKH KOHTPOJIA

Onenka
«OTJIUYHO» /
«3a4TECHO»
90-100%

OT Max PEUTUHTOBOM
OILIEHKH KOHTPOJIA

OIIK-1. Crocoben
YYUTHIBATh
COBpPEMCHHBIC
TEH/ICHIH PA3BUTHUS
TEXHHUKU U
TEXHOJIOTHH B
obmactu
TexHOCchepHOit
0€e30IaCHOCTH,
HU3MEPUTEIFHON U
BBIYHMCIIUTEILHOM
TEXHHUKH,
MHPOPMAIIMOHHBIX
TEXHOJIOTUH NpU
PEIICHUH THITOBBIX
3a7a4 B 00J1aCTH
poeCCHOHATBHOM
JIeSITENILHOCTH,
CBSI3aHHOMH C
3aIUTON
OKpYXKarouiei cpeabl
1 00ecreueHHEM
0€301acHOCTH
YyeJI0BEKa

HOIIK-1.1. I[Ipuobpemaem u
CMpyKmypupyem 3HaHus
MamemamuyecKkux,
ecmecmeeHHOHAY YHbIX,
COYUATLHO-IKOHOMUYECKUX U
npogeccuonanbHvix
OUCYUNTUH, COCTABTAIOUUX
MeopemuiecKkylo OCHO8Y
npogeccuonanbHoll
no020moGKU 6 obaacmu
mexHocgepHoil bezonachocmu

He criocoGeH ycBOUTH METOIBI
00pabOTKH IKCIIEPHUMEHTAIBHBIX
JIAHHBIX, B TOM YHCIIC
CTATUCTHYECKHUE; TIPaBHIIA
HpeCTaBICHHS
9KCIEPUMEHTATIbHbBIX TaHHBIX.
Ilonspumerpuueckue,
30yIITHOCKONIIYECKHE,
KaJIOPHMETPHYECKHUE,
ANEKTPOXUMHYECKHE METO/IBI
MOJTy4eHUsT (PU3HKO-XUMHYECKHUX
JIAHHBIX MPH PEIICHHN
TEPMOIMHAMUYECCKHX,
KUHETHYECKHX M IPYTUX 3a1a4
0o01Iel XuMUu

He Bnageer TeopeTnueckum
MaTepuaIoM 10 JUCIUIUIHHE
XHUMHUSI; HE 3HAET METOI0B
[UIAHUPOBAHHSI SKCIIEPHUMEHTA U
METO/I0B 00pabOTKH Pe3y/IbTaToB
JKCTIEpUMEHTA; HE BIIA/ICeT
(bH3HKO-MaTEMaTHYECKUM
anmapaToM; He yMeeT COCTaBIATh
IUTaH MPOBEICHUS SKCIIEPUMEHTA U
OCYIIECTBIATH 00pabOTKy U
aHaNn3 pe3ysIbTaToOB
9KCIIEPUMEHTOB; HE YMeeT
CaMOCTOSITENBHO peliaTh
KOHKPETHBIC 3a1a4i U3 Pa3JIMIHBIX
pa3IeNnoB XUMUH

Cnabo 3HaeT METOIBI
00paboTKH
9KCIIEPUMEHTAIIBHBIX JaHHBIX, B
TOM YHCIIE CTATHCTHIECKHE;
MIpaBHJIa IPEACTABICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX.
ITonspumerpuueckue,
30yIUTHOCKOTIMYECKHE,
KaJIOPUMETPUYECKHE,
INEKTPOXUMHYECKHE METO/IBI
HOJTy4eHHs] PU3MKO-
XMMHYECKHUX JJAHHBIX MTPU
pELICHUN TePMOINHAMUYECKHX,
KUHETHYECKHX U JIPYTUX 3a1a4d
o0mieit XuMum.

IToBepxHOCTHO 3HaeT
TEOPETHYECKUI MaTepHal, He B
MIOJIHOM 00bEMe 3HAET METOIbI
TEOPHH TIAHUPOBAHUS
JKCIIEPUMEHTA; HE B MIOJTHOM
00beMe 3HaeT METO/Ibl aHAIU3a
1 00pabOTKH pe3yIbTaToB
OKCIIEPUMEHTOB; HE B IIOJIHOM
o0beMe BrameeT GU3UKO-
MaTeMaTHYEeCKUM arapaToM

3HaeT MeToAbl 00pPabOTKH
IKCIIEPUMEHTATBHBIX
JTaHHBIX, B TOM YHCIIe
CTaTHCTHYECKHE; IPaBHIIa
NIPE/ICTABICHUS
IKCHEPUMEHTAIBHBIX
JTAHHBIX.
[onspumerpuueckue,
30yIUTHOCKOTIMIECKHE,
KaJIOPUMETPUYECKHE,
NEKTPOXHUMHUUYECKUE METOIBI
MOTy4YeHus: (HU3HKO-
XUMHYECKHX JaHHBIX IIPU
pelIeHUn
TEPMOIMHAMUYECKHX,
KUHETHYECKHX M APYTHX
3a7a4 o0mel XuMHAN
Xopo1o 3HaeT
TEOPETHYECKHH MaTepuai, HO
B OTACIIBHBIX pa3aciax
JIOMYCKaeT HETOYHOCTH;
3HAET METO/IbI TEOPUH
IUIAHUPOBAHUS
9KCIEPUMEHTA; 3HACT
METO/Ibl aHAU3a 1
00paboTKH pe3yabTaToB
IKCIIEPUMEHTOB, HO HE
BCE€TJa BEPHO UX NPUMEHSICT,
BiIajgeeT GU3nKo-
MaTeMaTHIEeCKHM allapaToM

YBepeHHO 3HAET METOAbBI
00paboTKH
IKCIIEPUMEHTAIILHBIX JaHHBIX, B
TOM YHCJIE CTATUCTHYECKHE;
MpaBHJIa NIPEACTABICHHS
IKCHEPUMEHTAIBHBIX JIaHHBIX.
[onspumerpuueckue,
30yIUTHOCKOTIMIECKHE,
KaJIOPUMETPHYECKHE,
NIEKTPOXHUMHUUECKUE METOIBI
MOTy4YeHUs. (HU3HKO-
XUMHYECKHX JAHHBIX [IPH
peLIeHNH TepMOANHAMHYECKHX,
KUHETHYECKHX H IPYruX 3a1ay
o01Ieil XumMun

OTJIMYHO 3HAET TEOPETHYECKHUIT
Marepua; 3HaeT METOBI
TEOPHH TUIAHUPOBAHHUS
IKCIIEPUMEHTA; 3HAET METO/IbI
aHaM3a U 00paboTKH
Pe3yIbTaTOB IKCIIEPUMEHTOB;
BiIageeT GU3nKo-
MaTeMaTH4YeCKUM arnaparomMm
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Koa n
HANMMEHOBAaHHEe
KOMIIeTeHI{HH

Koa u HauMeHOBaHHe
HHIUKATOPA TOCTHKEHHUSI
KOMIIeTeHIIUH

Kputepun onennBanus pe3yJbTaToB 00y4eHUsI

OreHka
«HEY/I0OBJICTBOPUTEILHOY»
/ «HE 3a4TEHO»
0-59%

OT max peUTHUHTOBOM
OLIEHKH KOHTPOJIS

Ornenka
«Y/IOBJIETBOPUTEJILHOY /
«3a4TCHOY
60-74%

OT max peUTHUHTOBOM
OIICHKU KOHTPOJIS

Ornenka
«xopomo» /
«3a4TEHO»
75-89%

OT max peUTUHTOBOM
OLIGHKU KOHTPOJISI

Orenka
«OTJIHYHOY /
«3a4TCHO»
90-100%

OT max peUTHUHTOBOM
OIICHKU KOHTPOJIS

HOIIK-1.2. Ilpumensem
@yHOamenmanvHvle 3HAHUSA
OJ1A peutetust CLOHCHBIX U
npobaemubix 3a0a4 6 obnacmu
mexHocgeprol bezonacnocmu

He BJIa/ieeT TEOPETUUECKUM
MaTepHaloM M0 IOUCHUIUIMHE; HE
yMeeT MONb30BaThCsl CIIPABOYHOM
JUTEPaTypoil; He BIageeT GpHU3UKO-
MaTeMaTH4YeCKHM arIapaTtoM; He
yMmeer COCTaBIISITH TUTaHEBI
NPOBE/ICHUST IKCIIEPUMEHTAIBHBIX
HCCIICIOBAaHUH W OCYIIECTBISITH
00paboTKy M aHAIU3 pe3yJIbTaTOB
9KCIIEpUMEHTOB; HE yMEEeT JJOTUIHO

u3naraTb yCTHO M MHHCHMEHHO
pe3yabTaThl cBOEH
HCCIIEIOBAaTENbCKONH  paboThl |

paboTHI ¢ IUTEPaTypOH

IloBepxHOCTHO 3HaeT
TEOPETHUECKHI MaTepua; He B
TIOJTHOM 00BEMeE BIIAJICET
(u3uKO-MaTEeMaTHIECKIM
anmapaToM; He B MOJTHOM
00beMe 3HACT Pa3MEPHOCTH
(yHIaMEHTANTBHBIX BEJINYNH;
CTMOCOOCH CaMOCTOSATEIIHLHO
CIUTAaHUPOBATH M MIPOBECTH
nabopaTopHyIo paboTy u
00paboTaTh pPe3ynbTaThl
SKCTIIEPHMEHTa, HO HEe CIIOCOOCH
MPOAHATU3UPOBATh U CCIATh
BBIBO/IbI; HE CITOCOOEH
JIOCTaTOYHO MOJIHO TIPOBECTH
aHaM3 yueOHOU u
TEXHHUYECKOM JTUTEPATYPHI 1O
TeMaM, 3aJaHHBIM
MperoJaBaTesieM; YaCTHIHO
yMeeT pemarb KOHKPETHBIE
3a[a9¥ U3 PA3IMYHBIX pa3aeioB
XUMHH, HE YMEET JIOTUICCKH
BEPHO U apTyMEHTHUPOBAHO
3al[MIIATh PE3YJIbTaThl CBOMX
HCCIICIOBAHUMN; TOTHYECKU
H3JIarath YCTHO U IIUCbMEHHO
pe3yabTaThl CBOCH
HCCIIEIOBATENLCKON pabOTh

Xopomio 3HaeT
TEOPETUUECKUN MaTepuall, HO
B OTJENBHBIX pa3zenax
JIOMYCKaeT HETOYHOCTH;
BJaJiceT PU3HUKO-
MaTeMaTHYEeCKHM
annapaToM; CrocooeH
CaMOCTOSITEIEHO
CIIAHMPOBATh U IIPOBECTH
naboparopHylo paboty u
00paboTath pe3yabpTaThl
JKCIIEPHMEHTAa,
[IPOaHAJIN3UPOBATh, HO
3aTpYyAHSETCS CleNaTh
BBIBOJIBI; YMEET
CaMOCTOSITENBHO PelIaTh
KOHKPETHBIE 3aJ1a4 M3
Pa3IHYHBIX Pa3IeNoB
XHMMHH, HO HE BCETAa
MIPUBOAUT TOJTHOE PEIICHNE;
JIOTMYCKAeT JIOTHIECKHUE
OLIMOKH B apryMeHTalu!
pe3yIbTaTOB CBOMX
UCCIIEJOBAaHUN U IIPU
npopabOTKH TEX WK UHBIX
pa3JeNoB IUTepaTyphl; yMeeT
W3JIaraTh YCTHO M IINCBMEHHO
Ppe3yIbTaThl CBOCH
HCCIIe0BATENBCKON paboTHI
¥ paboTBHI C JIUTEPATYPOii 110
JAaHHOM TeMAaTHUKE

OTINYHO 3HAET TEOPETUUECCKUI
MaTepHa; 3HaeT CIIOCOObI
MOJTYYEHHUST XUMHUYECKIX
9JIEMEHTOB U X XUMHUUYECKHIE U
(usnUeckue CBOUCTBA; XOPOIIO
BJaJceT PU3HUKO-
MaTeMaTHYCCKUM aIlapaToM;
CHOCOOCH CaMOCTOSTEIILHO
CIUIAaHUPOBATh U MPOBECTH
naboparopHylo pabory,
00paboTath pe3yabpTaThl
9KCIIEPUMEHTa, MPOBECTH
aHaJIM3 U CIICNIaTh BBIBOI;
CI0COOCH aHATM3UPOBATh
JIUTEPATYPHbIC HCTOYHHUKH B
mpezenax moJydeHHBIX paHee
3HAHUI; CAMOCTOSATEIBHO
pemaTh KOHKPETHBIE 3a/1a91 13
Pa3UYHBIX Pa3/IEIOB XUMHU,
JIOTHYECKH BEPHO H
apryMEHTHPOBAHO 3aIIUIIATh
pe3ybTaThl KaK CBOUX
WCCJICIOBAHMM, TaK U
YiCCIIeIOBAaHUI TUTEPAaTYPHBIX
HNCTOYHUKOB
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6. YYHEBHO-METOAUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHas iuTeparypa, neyaTHble H31aHusA OM0IM0OTEdYHOro hoHIa

bubnuoTteunplii GOH YKOMILJIEKTOBAH MEYaTHBIMHM M3JaHUSMU U3 pacuera He meHee 0,25
9K3EMILIApA KaXJI0r0 U3 M3/IaHUM, YKa3aHHBIX HIDKE Ha Ka)XJI0ro oOydarollerocs M3 4Yuciia JIHIl,
OJIHOBPEMEHHO OCBaMBAIOIIUX COOTBETCTBYIOUIYIO TUCIUILINHY.

1.1 AxmeroB H.C. OGmiast u Heopranudeckas Xumust: Y ueOHuk it By30B / H.C. AxmeTos.
- 7-e 3., crep. - M.: Beicm. mik., 2006. - 743 c.; - 6-¢ u3a., crep. - M.: Beicm. mik., 2005. - 743 c.

1.2 I'muaka H.JI. O6mas xumust: YueOnuk mia 6akanaspos / H.JI. I'munka; [Tox pen. B.A.
ITonkoBa, A.B. babkoga. - 19-¢ u3a., nepepad. u mom. - M.: FOpaiit, 2013. - 901 c.; - 18-¢ u3n.,
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 S1.A.O0mas u Heopranudeckass xumust: Yueonuk / S.A. Yraii. - 4-e uzn.,crep. -
M: Brici.mk., 2004. - 527 c.

6.2. CnipaBouHo-OubOmorpadgpuyeckas aureparypa

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 HaymoB B.M. Atom. XumMudeckas CBs3b M CTpOEHHE BemiecTBa: MoHorpadus/ B.M.
Haymos, I'.A. I[lanuuea, JI.H. Yetsipboxk, XX.B. Mamnynesuu. HI'TY um. P.E. AnekceeBa. —
Hwxauit Hosropon, 2012. — 344 c.

2.3 Tankun A.JI. Xumus / AJL T'ankun, B.K OcmanoB. HI'TY um. P.E. AnekceeBa. —
Hwxnuit Hosropon, 2013. — 178 c.

6.3. MeToauuecKkue YKazaHnusi, pEKOMCHAAIMU U IPYIrue MaTepHaJibl K 3aHATUAM

B cnmcok «Metonnueckue yka3zaHus, peKOMEHIALNKN U APYTUE MaTepUalibl K 3aHATUIM
BKJIIOYAIOTCS METOAMYECKHE YKa3aHUS U PEKOMEHJAIMM 10 MPOBEIEHHUIO J1a0OpaTOpHBIX M
MPAKTUYECKUX YIEOHBIX 3aHATUN MO JAaHHOW AUCIUILIINHE:

6.3.1 Memoouueckue ykazanus, pa3padomannvle npenooagamenimu:

3.1 Manynesnu JK.B. Beenenne B kypc obmieid xumuu. OCHOBHBIC TTOHSTHS M 3aKOHBI:
yueOHO-MeTO/I. Tocobue K 1abopaTopHbIM paboTaM 1o Kypey «O01miast 1 HeopraHu4ecKast XUMUsD»
s crygaentoB HanpasiaeHud 18.03.01 «Xumuueckas texnomorus», 19.03.01 «buorexHomorus»,
11.03.04 «OnexkTpoHrka ¥ HaHO3JIEKTpoHUKay, 22.03.01 «MarepuanoBeleHHE U TEXHOJIOTHUH
matepuaioB» Bcex ¢opm oOyuenus / K.B. Manynesuu, O.H. KoBanesa, T.B. Ca3zonrbeBa //
Hwuxnuuit Hosropon, HI'TY um. P.E. Anekceesa. 2020. — 54 c.

3.2. HaymoB B.W. DneMeHThI XUMHUYECKOH TEPMOJANHAMHKH B Kypce O0Iel XUMHUH: METO/.
yKa3aHus K J1a00paTOPHBIM M MPAKTUYECKUM 3aHSATHUSM IO Kypcy OOIIed XUMHUU IS CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIEeLUaTbHOCTEH JHEBHBIX, BEUEPHUX M 3a0YHBIX (DaKyIbTETOB /
B.1. Haymog, XK.B. Manynesuy, I'.A. [Tannuesa, T.B. CazontseBa / H. Hosropoa, HI'TY um. P.E.
Anexkceena. 2010. — 49 c.

3.3. bopucoa I'.I'. OcHOBHBIE 3aKOHOMEPHOCTH MPOTECKAHUS XUMHUYECKHX PpPEaKIHil:
METOMYECKHE YKa3aHUs 7151 IPOBEACHHSI KOHTPOJIBHBIX padOT U KOJJIOKBUYMOB I10 Kypcy 001en
XUMHUU N7 CTYJICHTOB XMMHYECKUX M HEXMMUYECKHUX CIECHHAIbHOCTEH JTHEBHBIX, BEUEPHUX M
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3a0uHbIX popm oOyuenus / I'.H.bopucora, A.B. bopucos, KO.B. barranosa, B.K. OcmanoB //
H.Hosropog, HI'TY um. P.E. AnekceeBa. 2015. — 49 c.

3.4. barranosa FO.B. CkopocTh XUMHYECKUX peakiuil. XUMHUYECKOE PAaBHOBECUE: METO/I.
YKa3aHus Uil TPOBENCHUS JaOOpaTOPHBIX 3aHSATHH TO Kypcy OOIIed XWMHU ISl CTYACHTOB
XUMHUYECKUX U HEXMMHUYECKHX CIICIUATbHOCTEH JHEBHBIX, BEYCPHUX M 320YHBIX (DAKyIbTETOB /
10.B. barranosa, I'.H. bopucora, A.B. bopucos, XX.B. Manynesuu, B.K. Ocmanor / H. Horopon,
HI'TY um. P.E. Anekceena. 2009. — 37 c.

3.5. CamconoBa A.J[. PacTBOpBI 3JIEKTPONMTOB: Y4eOHO-METO1. TOCOOME K MPAKTUICCKUM
u naboparopHbIM pabotaM. HauBuAyanbHbIE 3a/laHUs [0 Kypcy OOIIell XUMUU ISl CTYACHTOB
HEXMMHUYECKUX CIICIHUAIbHOCTEH JHEBHBIX, BEUCPHUX M 3a04HBIX (opm oOyuenus / A.Jl.
Camconosa, I'.H. bopucosa, A.JI. 'ankun, A.B. bopucos // Huxuauit Hosropoa, HI'TY um. P.E.
Anexceesa. 2020. - 33 c.

3.6. CamconoBa A./l. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIMHU: METOINYECKUE
yYKa3aHUs K JJaOOpAaTOPHBIM U MPAKTUYECKUM 3aHATHUSAM IO KypCy OOIIeld XUMHUH AJsl CTYJCHTOB
XUMHUYECKHX U HEXMMHUYECKHUX CIEIUAIBHOCTEH THEBHBIX, BEUEPHUX U 3a04HBIX (opM 00ydeHus/
A.Jl. Camconona, A.JI. I'ankun, T.B. CazontbeBa // H.Hosropox, HI'TY um. P.E. Anekceena.
2012.36c.

3.7. bopucoB A.B. KoHTponpHble 3a1aHusi 0O TEME PAcTBOPbI: METOJ. yKa3zaHUs JUis
MPOBEJICHUS TEKYIIETO KOHTPOJISI MO Kypcy OOIIeld XUMHH W HEOPraHWYeCKOW XHMHU JUIS
CTYJICHTOB XUMUYCCKUX ¥ HEXUMUYICCKUX CIICIUATBHOCTEH JHEBHBIX, BEUCPHUX U 3a0YHBIX (HOPM
ob0yuennst / A.B. bopucos, A.Jl. CamconoBa, I'.H. bopucosa / H.Hosropon, HI'TY um. P.E.
Anekceesa. 2017. 14 c.

3.8. KoBaneBa O.H. DnexTpoXxuMmus: MeTOAWYECKHE YyKa3aHHs K JIaOOpaTOPHBIM U
MPAKTUYECKUM 3aHATUSAM 10 Kypcy OOIIel XUMUU 7S CTYIGHTOB XUMUYECKHUX U HEXUMHYECKHX
CHEIMAbHOCTeH ITHEBHBIX, BeUEpHHUX M 3a04HbIX (opm oOyuenus / O.H. Komanera, 1O.B.
barranosa, B.K. Ocmanos, A.Jl. CamconoBa // H. Hoeropon. HI'TY um. P.E. AnekceeBa. 2012.
S52c.

3.9. CmupnHoBa JILA. CrpoeHue aroma: METOJUYECKHE YyKa3aHUS K MPAKTHUECKUM
3aHATHSIM 10 Kypcy OOIed W HEOPraHWYeCKOW XUMHH JUIS CTYJACHTOB XHMHUYSCKHUX W
HEXUMHUYECKUX CIEIHMATLHOCTEN THEBHOW M BedyepHeut ¢opm oOyuenus / JILA. CmupHona, JK.B.
Marnynesuu, I'.A. [lanuuea, I'.®. Bomomun, JI.H. Yetsipbok, C.B. KpacuomgyGckas // H.
Hosropoa. HI'TY um. P.E. Anekceesa. 2007. 39 c.

3.10. HaymoB B.M. Xumuueckasi CBs3b: METOJ. yKa3aHUsl K MPAKTHUYECKUM 3aHATHSAM IO
Kypcy oOIel XUMHH Ui CTYJEHTOB HEXUMHYECKHX CHEIHaTbHOCTeH JTHEBHBIX, BEUCPHUX U
3aouHbIX ¢akynpTeToB/ B.M. Haymos, JI.H. Yersipbok, I'.A. Tlanuvesa / H. Hoeropon, HI'TY
nM. P.E. Anekceesa. 2012. 37 c.

6.3.2 Memoouueckue ykazanus, paspaoomannusie HI'TY

3.1. Metoaudeckue pPEeKOMEHAANMHA TO OpPraHHW3alui ayAUTOPHON padoThl. [IpuHSTHI
VYuebHo-meronuueckum coperoM HI'TY um. P.E. AnekceeBa, mpotokoin Ne 2 ot 22 anpens 2013 r.
ONEKTPOHHBIN ajpec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod_dokym_obraz/met_rekom_aydit_rab.pdf?20.
Hata ob6pamenns 23.09.2015.

3.2 MeTtoandeckne peKOMEHAAIMU 10 OPraHU3alii U MJIAHUPOBAHUIO CAMOCTOSITEIbHOM
paboTHI CTyeHTOB 1Mo auciuiuinHe. [TpuasaTer YuebHo-meToauueckum coetoM HI'TY um. P.E.

Aunekceena, MPOTOKOJ No 2 oT 22 anpens 2013 T. DJEeKTPOHHBIN
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anpec:http:/www.nntu.ru/RUS/otd_sl
/lymy/metod_dokym_obraz/met_rekom_organiz_samoct_rab.pdf?20.

3.3 Yuebnoe nocobue «lIpoBeneHue 3aHATHII C TPUMEHEHHEM HHTEPAKTUBHBIX (HOpM U
MeTonoB  oOyuenusi», EpmakoBa T.WM., MHWeamkun E.I'., 2013 r. DaeKkTpoHHBII
azapec:http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMAIIMOHHOE OBECIIEYEHMUE JJUCHUIIJINHBI

VY4eOHbII mpolecc MO JUCHUIUIMHE OOecreyeH HEOOXOJUMBIM  KOMIUIEKTOM
JIMIIEH3UOHHOTO U CBOOOJHO PACIPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECIICUCHHsI, B TOM YHCIIE
OTEUYECTBEHHOTO IMPOMU3BOJCTBAa (COCTAaB MO JUCUUIUIMHE ompeaeneH B Hactosed PIIJ] u
MOJJIC)KUT OOHOBJICHUIO NTPU HEOOXOAUMOCTH).

7.1. Ilepeyenb pecypcoB  HHGPOPMAIHOHHO-TEIEKOMMYHUKAIIMOHHOH  ceTH
«HTEepHET», HEOOXOAUMBIX JJIsl OCBOECHHS TUCIHUTLIUHBI (MOTYJIs1)

[lepedyensb mporpaMMHBIX TPOYKTOB, UCIIOJIB3yEMbBIX TIPU MPOBEACHUHU PA3TMYHBIX BUIOB
3aHATUN MO TUCIUIUIMHE (OTKPBITHIM JOCTY):

1. Koncynprantllntoc [OnexktponHsiit pecypc]: CrnpaBouHas mpaBoBas CUCTEMa. - Pexum
noctymna: http://www.consultant.ru/.

2. Hayunas  osmextponHas  Oumbmmoreka  E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp

3. DnekTpoHHas OubamoreyHas cucrema [IOBODKCKOTO TOCYAAPCTBEHHOTO YHUBEPCHUTETA
cepBuca [DneKTpoHHBIH pecypc]. — Pexxum moctyma:http://elib.tolgas.ru./ - 3aru. ¢ skpana.

4. DnekTpoHHO-OMOIMOTEUHAss cucTeMa Znanium.com [DNeKTpoHHBINH pecypc]. - Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpana.

5. OtkpbITOE 0Opa3oBaHue [ DICKTPOHHBIN pecypc]. - Pexxum mocryma: https://openedu.ru/. -
3arn ¢ sKpaHa.

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

7. bazvl Oamnvix Bcepoccutickoeo uHcmumyma HAy4Hou u mMexHu4ecKou uHgopmayuu
(BUHUTH PAH) no ecmecmeeHnbIM, MOYHbIM U MEXHUYECKUM HAYKAM DNeKmpOHHbILL
pecypc]. - Peacum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ skpana.

8. Yuueepcumemckas ungopmayuonnas cucmema Poccua [Onekmpoumuswiti pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxkpana.

7.2. IlepeyeHb MPOrpaMMHOI0 odecnmeyeHHs] 1 MH(POPMALHOHHBIX CHPABOYHBIX
cucTremM

Taonuya 7 - Ilepeuens 31eKmpoHHbIX OUOTUOMEUHBIX CUCHIEM

Ne HaumenoBanue ObC Ccbuika, Mo KoTopoit
ocymectasercs aocryn Kk I6C
1 KoHCyJIbTaHT CTy/IeHTa http://www.studentlibrary.ru/
2 JlaHb https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
Taonuuya 8 - Ilepeuenv npozcpammnozo obecnevyenusn
IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B IIporpammHoe obecnevyenune
YHHBEpCHTeTe HAa JOTOBOPHOI OCHOBE CcBO0OOJHOI0 pacnpocTpaHeHHus!

Microsoft Windows XP, Prof, S/P3 (moamucka DreamSpark Open Office 4.1.1 (muneH3us
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/

IIporpammHoe o0ecnevyenune, MCMOJIb3yeMoe B
YHHBEpPCHUTETE HA JIOTOBOPHOIl OCHOBE

IIporpammHoe obecnevyenune
CcB00OOTHOT0 PACIPOCTPAHEHUS

Premium, moroBop NeTr113003 ot 25.09.14)

Apache License 2.0)

Microsoft Windows 7 (moamucka MSDN 4689, moamnucka
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14)

Adobe Acrobat Reader
(FreeWare)

Visual Studio 2008 (moamucka DreamSpark
Premium, norosop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiumen3us Ne
42470655)

Microsoft Office (utien3ust Ne 43178972)

Windows XP guit. Ne 65609340

Office 2007 siui. Ne 43178971

Microsoft Windows XP Professional (yiumen3us Ne 43178980)

MicrosoftOffice 2007 (nunen3us Ne 44804588)

1C npennpusrtue 8.1 (JULEH3UOHHOE COTJIAIICHNUE
No800908353 ¢ 3A0 «1Cy»)

Adobe Design Premium CS 5.5.5 (munensust Ne 65112135)

Dr.Web (norosop Ne 31704840788 ot 20.03.17)

Koncysnprautllmoc (Jlorosop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B T1abn. 9 ykazaH mnepedeHb npodeccHOHANbHBIX 0a3 MaHHBIX W HUH(OPMALUOHHBIX
CIPaBOYHBIX CHUCTEM, K KOTOPBIM OOecriedeH AOCTYyN (yAaJeHHBI NocTym). /laHHBIA mepedeHb
MOJJIEKUT OOHOBIIEHUIO B cooTBeTCcTBUU ¢ TpeboBanusimu OI'OC BO.

B nanHoM paszgene Moryt ObITh IPHUBENEHBI PECYpChbl (CCHUIKM Ha CalThl), HA KOTOPBIX
MOYKHO HaMTW TOJNE3HYI A Kypca MHPOpPMalWio, B T.4. CTATUCTHYECKUE WM CIPAaBOYHBIE

JTaHHbIE, y4eOHbIe MaTepHalibl, OHJIAH KYpCHI U T.JI.

Taonuya 9 - Ilepeuens
UHDOPMAYUOHHBIX CHPABOYHBIX CUCHEM

COBPEeMEHHBIX npogheccuonanvHblx 6a3 OAHHBIX U

Hocryn k pecypcy (yaajaeHHbI
Ne HaumenoBanue npogeccnonanbHOi 6a3bl AOCTYII ¢ YKa3aHHEM
" | mMaHHBIX, TH(POPMALMOHHO-CIIPABOYHON CHCTEMBbI CCHIIKH/A0CTYI U3 JIOKAJIbHOM
CeTH YHHBEPCHUTETA)

1 baza  pmaHHBIX  CTAaHZAPTOB W PETJIAMEHTOB https://www.qgost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
OnexkTpoHHas  0Oa3a  u30paHHBIX  cTarei .

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

3 EIuHbI apXuB 5KOHOMHYECKHX M COLMOJIOTHYecKuX | http://sophist.hse.ru/data access.sht
JTAaHHBIX ml
baser  mamapix HamwoHanmsHOTO — coBeTa

4 - http://www.ncva.ru
OLICHOYHOH JIeITeIHOCTH
CnpaBoyHas MpaBoBas cHCcTeMa .

5 JOCTYTI U3 JIOKAJIbHOM CeTH
«Koncynprantllitocy
HNudopmaninoHHO-CIIpaBOYHAs CUCTEMA .

6 JOCTYII U3 JIOKAJTbHOM CEeTH
«Texkcnepr»

8. OBPA30OBATEJIBHBIE PECYPCBbI J1JIs1 UTHBAJINJIOB U JINIL C OB3

B T1abn.10 ykazan mepedeHb 0OOpa30BaTEIbHBIX PECYpPCOB,

uMerImmx  (Gopmsl,

AIAlITUPOBAHHBIC K OIpaHUYCHUAM HX 3O0POBbBA, a4 TAKIKC CBCACHHA O HAJIMYWU CICIUAJIBHBIX
TEXHUYCCKHUX CpCIACTB O6y‘IeHI/I5[ KOJUICKTUBHOI'O W HWHIWBUAYAJIBHOI'O I10JIb30BAHUSI. HpI/I
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3aI10JIHCHUN TaGHI/ILIBI MOKET OBITHL HCIIOIL30BaHa HH(bOpMaLII/IH, pasMCICHHAad B MMOApPa3aciic

«JloctynHas

cpeaar»

CIICHUAIIM3UPOBAHHOI'O

pasaciia

cauTa

HITY «Csenenus 00

oOpasoBatenbHOM opranusaiue» https://www.nntu.ru/sveden/accenv/

Taonuya 10 - Obpazoseamenvusie pecypcol 014 uneaniuoos u auy ¢ OB3

Ilepeuenb 00pa3oBaTeJbHBIX PECYPCOB,

CaeleHNs 0 HAJTUYUM CHIEIUATBHBIX
TeXHHYECKHUX CPeJACTB 00yYeHHs

Ne NPHCIOCO0ICHHBIX VI MCIIO0Ib30BAHUS
KOJIJIEKTHBHOTO ¥ HHIAMBHUAYAJbHOI0
uaBajgugamMu u gunamu ¢ OB3
M0JIb30BAHUS
1 OBbC «KoHCYJIBTaHT CTYJEHTa» 03BYYKa KHHT M yBeJIM4eHue mpudra
crenHanbHOe MOOUIIBHOE MTPUIIOKEHHE -
2 OBbC «Jlanb» CHUHTE3aTOp peuH, KOTOPBII
BOCIIPOU3BOAMT TEKCThI KHUT U MEHIO
HaBUTallUU
3 OBC «Opaiit» BEPCUS TSI CIIA00BUIATITUX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOJAUMOE J1JIA1
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOHECCA 110 JUCHUIIJIMHE

VYyeOHbIC ayquTOpUN I TPOBEJACHUS 3aHATUA IO

JUCIUTIIINHE, OCHAIIICHBI

O60py,Z[OBaHI/IeM U TCXHHUYCCKUMU CPCACTBAMU 06yquI/151, COCTaB KOTOPBIX OIIPCACIICH B
JaHHOM pPas3JCiic.

Taonuya 11 - Ochawiennocmos ayOumopuil U nomewieHuil 071 CamoCmOAmebHOl
pabomul cmyoeHmoe no OUCyUnIuHe

HaumenoBanue
ayJAUTOPUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIleHu i U MoOMelleHH i

IIepeyeHb JTMIIEH3MOHHOTO

NMPOrpamMMHOIo odecriedeHusl.

Ne NoMeleHu 115 N
o oJI CaAaMOCTOATCJIBbHOU PexBu3uTHI MNOATBEPKIAOIIECTO
CaMOCTOATCIBbHOHN
padoThI AOKYMEHTAa
padoThI
1. Jlocka menoBas - 3 IT.
2. Cronbl 1abopaTOpHBIE
(pabouee mecTo cTynenTta) Ha 20
Yell.;
3. Pabouee mecTo
1224a .
npenoaasatess — 2 1irT.;
yaeOHas ayquTOpHS IS
4. BeiTsoxabIe mIKadbl - 2 mT;
IMPOBEACHUA MMPAKTUICCKUX
u naGopatopeIx samsTrii, | - OOOPYIOBaHUE NI
IPYIIOBBIX U MIPOBEJICHYSI Ta00PaTOPHBIX
WHIVBUTYaJIbHBIX 3aHATHH 110 JUCHUITIIIMHE XUMUA:
KOHCYJIbTALIHIA, mKad CyNIMiIbHBIN - 2 TIT.,
TeKyIlIeFO KOHTpOJ'[ﬂ " DJIEKTPOXUMUYECKUE STYCHKH I
1 NPOMEKYTOUHOI n3mepenns DJ]C xuMmdeckoro
3JIEMEHTa - 3 IIT.,
arrectanuu (kadenpa
" 3JIEKTPOJIU3EPHI - 4 MIT.,
pon3BOACTBCHHAA BeIIpAMuTenu b5-47 — 6 wr.,

0e30MacHOCTb, SKOJIOTHS U
xumus" r. Huoxanit
Hosropox, yn. Mununa,
24)

pH-metper «UIJI-301» - 4 wir.,
KaJOpUMETPHI — 4 IMT.,

BECHI aHATUTHYECKHE 4 TIIT.,
muctmnitop [19-10 - 1 .,
KOJIOOHAarpeBaTeu — 3 mT.;
BOJIETMETPHI nudpossie B7-38 — 3 mT.,
BEChI TEXHUYECKUE — 2 IIT.,

Tabnuuel MeHaeneesa- 4 mir.,
nabopaTopHasi XMMHYECKas ocyia u
PeaKTUBBI

Ha00p y4eOHO-HAISTHBIX TTOCOOHH

24



https://www.nntu.ru/sveden/accenv/

Haumenosanue
ayJAUTOPHUI U

OcHaleHHOCTh ayAuTOpHii
NOMeIeHu ¥ MOMeIleH i

IIepeyeHb JMLIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHusl.

Ne NoMeleHn | s .
N JJIs1 CAMOCTOAITEILHOM PexBU3UTHI NOATBEPKIAKOIETO
CaMOCTOATEJIbHOM
padoThI JOKYMEHTAa
padoThI
6147

yueOHast ayJUTOPUS IS
MPOBE/ICHUS 3aHATUI
JICKI[HOHHOTO U
CEMHHAPCKOT0 THIIA,
TPYIIIOBBIX U
WHINBUAYAIEHBIX
KOHCYJIbTaluH,

2 TEKYILEro KOHTPOJIST 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoACTBEHHAS
0€30IMaCHOCTD, YKOJIOTHS U
xumus" . HuokH##
Hogropon, Kazauckoe 1.,
12)

1.Jlocka menoBast

2. Pabouee mecTo mpenoaaBaTes
3. Pabouee mecTo cTyneHTa - 64
Yell.

4. TlepcoHanbHbI KOMIIBIOTED

1. Windows XP, Prof, S/P3 (moamucka
Dream Spark Premium, norosop
NeTr113003 ot 25.09.14);

2. Dr.Web (Dr.Web (c/u B241-3JB7-
6EP7-BQB4 ot 18.05.2020)

6265
yuebHas ayJUTOpuUs IS
MPOBEACHUS 3aHATUN
JIEKIIHOHHOTO U
CEMHHAPCKOr0 THIIA,
TPYIIIOBBIX H
WHIUBUAYAITEHBIX
3 KOHCYJIbTalluH,
TEKYILEro KOHTPOJIST 1
MIPOMEXYTOUHOM
arrectanuu (kadenpa
"IIpousBoACTBEHHAS
0€301aCHOCTb, YKOJIOTHS U
xumus" r. Huoxuui
Hogropon, Kazauckoe 1.,
12)

1. Jlocka menoBas - 1 mrT;

2. Tabmuua JI.1. Menneneesa - 1
T.

3. PaGouee mecTo npernoaaBatesst
4. PaGouee mecTo cryneHTa - 42
Yelr.

10. METOAUYECKHUE PEKOMEHJALIMU OB YYAIOIIIUMCHA
1O OCBOEHUMIO JNCHUITJIMHBbI

10.1. O0mme MeToAMYECKHE PEKOMEHJAUMH I O0y4YAIOIIMXCH IO OCBOCHHIO
AUCIUIIJIMHBI, 06p330BaTeJIbele TEXHOJO0TNH

Jucruninna

peanusyercs

mocpeaACTBOM

IMPOBCACHUA

KOHTAaKTHOM  paboThl ¢

oOyJaronuMucs (BKJIIOYasi MPOBEIECHNE TEKYIIETO KOHTPOJIS YCTIEBAEMOCTH), CaMOCTOSTEIIHHOM

paboThI 0OYUAIOIIMXCS U TPOMEKYTOUHON aTTECTAIUH.
KonTakTHas paboTa MOXeT ObITh ayIUTOPHOM, BHEAYAUTOPHOM, a TaKkKe MPOBOJUTHCS B

AIIEKTPOHHON WH(POPMaLMOHHO-00pa3oBareiabHOll cpeae yHuBepcutera (mainee - OUOC). B
CIy4yae TPOBEJEHUS YacTU KOHTAKTHOW pabotel mo auctumimae B DMOC (B COOTBETCTBUU C
pacrucaHueM Y4eOHBIX 3aHATHI), TPYIOEMKOCTh KOHTakTHOW paboTel B DMOC sKkBUBaNeHTHA
ayIUTOPHOU padorTe.

[IperonaBanre  TUCIUITIIMHBI
00pa30BaTeNbHbIX TEXHOJIOTHA:

- KOIIOKGUYM,

- KOHmponvbHas paboma,

- mecm;

- omuem no 1abopamopHuIM paboma.

BUJIOB

BCACTCA C MNPUMCHCHUCM CJICAYIOMIUX
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[Io wToram TeKylel yCIIEBa€MOCTH CTYIEHTY MOXET OBITh BBICTABIICHA OIIEHKA IO
MIPOMEKYTOUHOM aTTecTallii B COOTBETCTBUHU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyIEHTHI,
BBITIOJIHUBIIIME BCE O0s3aTENbHBIC BUJbI 3aINITAHUPOBAHHBIX YYEOHBIX 3aHATUH K MPOXOXKICHUIO
MIPOMEKYTOUHOM aTTecTallu (IK3aMEHY).

PesyabraTr 00yyeHus cuurtaercsi cOPMHMPOBAHHBIM HA NOBBIIICEHHOM YPOBHeE, €CIIU
TEOPETUUECKOE COJIepKaHKe Kypca OCBOCHO MOJMHOCTHIO. [Ipu yCcTHBIX coOeceloBaHUAX CTYACHT
MCUEPIIBIBAIOIIE, MTOCTIEIOBATEIbHO, YETKO M JIOTUYECKH M3JaraeT y4eOHbI MaTepuai; CBOOOTHO
CIpaBJseTCA C 3aJa4aMH, BOIPOCaMHM M APYTMMHU BHJIAMM 3aJaHUN, HCIOJIb3YET B OTBETE
JIOTIONIHUTENbHBIA MaTepuas. Bce mpeaycMoTpeHHble pabouell ydeOHOH NporpamMMmoi 3aaHus
BBIMIOJTHEHBl B COOTBETCTBUU C YCTAaHOBJIEHHBIMU TpeOOBaHUSMH, CTYIEHT CIOCOOEH
AQHAJIM3UPOBATh IIOJyYECHHBIC PE3YyJbTaThbl, IPOSBIAET CAMOCTOSTEIBHOCTh IIPU BBIIOJIHEHUHU
3aJaHUN.

PesyabraTr 00ydyeHusi cuutaercss cGOpMHPOBAHHBIM Ha INOPOrOBOM YPOBHE, €ClU
TEOPETUUECKOE COJEpKAHUE Kypca OCBOCHO MONHOCTBIO. [Ipu ycTHBIX coOeceloBaHUSX CTYIEHT
MOCJIEI0BATENbHO, YETKO M JIOTMYECKH CTPOMHO M3yaraeT y4eOHbI MaTepuai; CIpaBIIETCS C
3aJayaMy, BOIMPOCaMU M JPYTMMH BHUAAMU 3aJaHHi, TpeOyroluX NPUMEHEHHUs 3HaHWil; Bce
MPEIyCMOTPEHHBIE paboueil y4eOHOH mTporpaMMoi 3aJaHHs BBITOJHEHBI B COOTBETCTBHH C
YCTaHOBJICHHBIMU TPEOOBAHUSAMHU, CTYACHT CIOCOOCH aHAIM3UPOBAThH MOTYYCHHBIE PE3YNIbTATHI;
IIPOSIBIISIET CAMOCTOSTEIBHOCTD IIPY BBIITOJIHEHUY 3aJaHUI

Pe3yabTaT 00y4yenus cunraercss HeC()OPMHUPOBAHHBIM, €CJIU CTYJICHT IPU BBIIOJTHEHUN
3aJaHuii He JEMOHCTPHPYET 3HaHWK Y4eOHOTrO Marepuana, JIOIyCKaeT OIMUOKH, HEYBEpEeHHO, C
OOJBIIMMU 3aTPYAHEHUSMHU BBITIONHSACT 3aJaHUsl, HE JEMOHCTPUPYET HEOOXOIUMBIX YMEHHH,
KauyeCTBO BBINOJIHEHHBIX 33JJaHUM HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSAM, KAUE€CTBO UX
BBITIOJTHEHHS OIICHEHO YUCJIOM OassioB HIDKE TpeX MO OIICHOYHOW CHCTEME, YTO COOTBETCTBYET
JIOTIOPOTOBOMY YPOBHIO.

10.2.MeToanuyeckne yKa3aHus JJIsl 3aHATHH JIEKIIHUOHHOTO THUIIA

JIeKIMOHHBIN KypC IIPEAINoaaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro MJIaHa. B Xo/ie TeKIMOHHBIX 3aHATUI PACKPHIBAIOTCS 0a30BbIE BONIPOCH! B paMKax
KaX/10i TeMbl TUCHMIUIMHBI (Tabnuua 4). O003Ha4aloTCs KIHOYEBBIE ACHEKThl TEM, a TaKxkKe
JIENIAI0TCSl aKLEHThl Ha HanOojee CIIOKHBIE M Ba)KHbIE IOJOXKEHUS HM3ydaeMOro MaTepuala.
Marepuansl JIeKUUH  SIBISIOTCS OMNOPHOM OCHOBOM Ui MOJIrOTOBKM OOy4aromMxcst K
MPAKTUYECKUM 3aHSTUSM / J1abopaTOPHBIM padOTaM W BBIMOJHEHUS 3aJJaHUN CaMOCTOSITENIbHOM
paboThl, a TaKKe K MEpOIPHUITHUSAM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IMPOMEXKYTOUHOM
aTTECTalMy 0 TUCLIHILINHE.

B xone neKIMOHHBIX 3aHATUH pPEKOMEHIYeTCsl BECTH KOHCIIEKTUPOBaHHE YueOHOTO

MaTepuania.

10.3. MeToauyeckue yKa3aHMsi O OCBOCHHMI0 IMCHUILIMHBI HAa J1a00paTOPHBIX
padorax

JlaGoparopHble pabOThl MO3BOJSIOT NPUOOPECTH CTyAEHTaM yMEHHs paboTaTh C
XUMHUYECKHMMH peareHTaMu, MoCy/10i U MpUOOpaMu, OCYIIECTBIATh XUMUYECKUN SKCIIEPUMEHT U
MMPOBOAWUTH NMEPBHUYHBIC HAYYHBIC HCCIICAOBAHUS. B Ha60paTOpHBIe pa6OTBI BBCACHBI 3JICMCHTHI,
MOBBIIAIOIINE HMHTEPEC CTYIEHTOB K HUM M MX IO3HABaTEJIbHYK aKTUBHOCTh. Hampumep, B
pabote "OmpeneneHue MOJSAPHON MacChl SKBHBAJICHTA MeTalla" OMpENenseTcss HE TOJIBKO
DKBHUBAJIEHTHAas Macca (JIMTEpaTypHBI BapuaHT), HO W aTOMHas Macca Meramna. B pabote
"Omnpenenenne TemiaoBoro sddexra peaknuu" TEMIOEMKOCTh KaJopuMeTpa OIpenesseTcs
METOAMYECKH 0ojiee TPpaMOTHO, YEM 3TO ONKCAHO BO BCEX JAaOOpAaTOPHBIX MPAKTUKyMax, a B
pabore "CKOpOCTh XMMHUYECKOW peakinuu', TTOMHUMO KadeCTBEHHBIX 3aBHCHUMOCTEH CKOpPOCTH
peaKLuu OT KOHIEHTpAallUU PEArceHTOB U TEMIIEPATYphbl, CTYAEHTHI PE3YIbTAThl 3KCIEPUMEHTA
00pabaThIBalOT KOJIMYECTBEHHO U BBIYMCISIOT SHEPTUI0 aKTUBALMU U KUHETHYECKUU MOPSA0K
peaxkuu.
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JIns TOBBILICHUSI T103HABATEIbHONW AaKTUBHOCTU CTYJCHTOB U TNPUOOPETEHHS HMH
NEPBUYHBIX HABBIKOB HAY4YHOI'O HCCIEIO0BaHMs, B 3TH KJacCHYecKHe J1abopaTopHble pPabOTHI
BBEJICHBI AJIEMEHTHI HAYYHOI'O UCCIIEOBAHUS, KaK-TO:

a) CaMOCTOSATEJIbHO 110100paTh PeaKTUBBI AJIs POBEACHMSI TOW MIIM MHOHM peaKiii;

0) OOBSICHUTH NPOTEKAHUE OJHON pEaKUUH M HEe MPOTEKaHWEe APYrod, Ha MEpBBIN B3I
oJ00HOM, peakIuy;

B) IIpe/cKa3aTh IPAKTUUECKOE 3HAYEHHE TOW MM MHOW pEeaklMy, COMPOBOKIArOIIeHcs
HEOOBIYHBIM 3(PPEKTOM, U T.JI.

[ToaroToBKy K Kax10ii 1abopaTopHON paboTe CTYyIEHT AOJDKEH HadaTh ¢ O3HAKOMIICHHS C
IUTAHOM 3aHATUS, KOTOPBIM OTPaKaeT COACPKaHUE NPEIJIOKEHHON TEMBI.

[Tocne BBIMONHEHUS KaXI0W 1abopaTopHO pabOThI CTYASHT O(QOPMIISET OTYEeT, B
KOTOPOM YKa3bIBAalOTCs LIeM PalboThl, XOA pabOThl, JAeTCs PUCYHOK M OIMCAHUE YCTAHOBKH,
Ta0JIMLa YUCICHHBIX PE3yJIbTaTOB, BBIYMCICHUS U BBIBOJBI.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIIEAYIOLIEe:

- Ka4eCTBO BBIMOJIHEHUSI AKCIEPUMEHTAIBHO-TIPAKTHYECKOM YacTH pPadOThl |
CTENEeHb COOTBETCTBUSI PE3YJIbTATOB PadOThI 3a/laHHBIM TPEOOBAHUSM;

- Ka4ecTBO O(OPMIICHHSI OTYETa TT0 padoTe;

- Ka4eCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOTIPOCHI IIPH 3aIIUTE PaOOTHI.

10.4. Meroan4yecKkue yKa3aHus M0 CAMOCTOSATEJIbHOM padoTe 00y4arOIIuXCst

CamocrosTenbHass paboTra oOecrneyuBaeT MOATOTOBKY OOY4YaroIIerocs K ayJIuTOPHBIM
3aHATUSM M MEPOINPHUATUSAM TEKYLIEro KOHTPOJS U MPOMEKYTOYHON aTTecTalH M0 H3ydaeMon
JUCHUTUTHHE. Pe3ynbTaTel 3TOH MOATOTOBKM MPOSIBISIFOTCS B AKTUBHOCTH OOYYaroIIerocs Ha
3aHATUSAX U B KaueCTBE BBHINOJHEHHBIX MPAKTHMYECKUX 3aJaHUi M Jpyrux (opM TeKyIiero
KOHTPOJISL.

[Ipy BBIMONHEHUM 3aJaHUM A CAMOCTOSITENIBHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTEepUAIOB JIEKUMH M0 KaXJOW MNPONUIACHHOW TeME, a TaKKe H3Yy4eHHE PEKOMEHIyeMOU
JUTEpATyphl, IPEACTAaBICHHON B pa3jene 6.

B mporecce camocToATenbHON pabOTHl MPHU W3YYEHUH JUCIHHILIMHBI CTYAEHTHI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUAIN3UPOBAHHBIX AyTUTOPUIX JJIsI CAMOCTOSATENBHOM paboThI
(ykazano B T1abn. 11). B ayautopusx wumeercs JocTyn uepe3 HH(POpMalMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTepHeT» K 3JIEKTPOHHON MH(pOPMALMOHHO-00pa30oBaTeIbHON
cpene yausepcutera (OQMOC) u anextponHoi 6udnuoreunoi cucreme (OBC), rie B 3JeKTpOHHOM
BUJIE pAacIojlaraloTcsi ydeOHble M y4eOHO-METOIMYECKHE MaTepHajbl, KOTOpble MOTYT OBITh
MCIIOJIb30BaHBbI JIsl CAMOCTOSATEIbHON PaOOTHI MPU U3YUYEHUU JAUCLHUIIINHBI.

s obydaromuxcs 1Mo 3a04HON (opMe 00ydeHHUs: caMmocTosITeNIbHas padboTa sBISETCA
OCHOBHBIM BHJIOM Y4eOHOM 1eATeIbHOCTH.

10.5. MeToanueckne yKa3aHus 1Jisl BbINOJHEHUSI KOHTPOJIbHBIX padoT
IIpn wusydenun kypca «OOmIEH XUMHH» MPOBOAUTCS S5 KOHTPOJIBHBIX pador (3

KOHTPOJIbHBIX pabOT B IEPBOM CEMECTpPE, 2 KOHTPOJIbHBIE Pa0OTHI BO BTOPOM CEMECTPE).

B xonTpOapHYIO padoTy Ne 1 BXOAST BOMPOCKH O OCHOBHBIM 3aKOHAM XMMHH: BapuaHT | -
20 (mo BBIOOPY MpernoaaBarens) u3 Meronuyeckux ykazanuii: JK.B. Manynesuu, O.H. KoBanesa,
T.B. Ca3ontbeBa «BBenenue B Kypc obmieil xumuu. OcHOBHbIE MOHATHS U 3akoHb» HI'TY, T.
Hwuxnanit Hosropon, 2020. 54 ¢)

B xoHTpONBHYIO padoTy Ne 2 BXOAST BOMPOCH! M0 XMMHYECKON TePMOJUHAMHKE: BApUAHT
1 - 28 (mo BeIOOpY mpenonaaBaTens) U3 Meronudyeckux ykazanuit: I.H.bopucosa, A.B. bopucos,
10.B. barranosa, B.K. OcManoB OCHOBHbIE 3aKOHOMEPHOCTH MPOTEKAHUS X UMHUYECKUX PEAKIIHI.
H.Hosropoa, HI'TY um. P.E. Anekceesa. 2015. —49 c.
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B kontposnbHyto pabory Ne 3 BXomAT BOMPOCH IO CIEAYIOIIAM TeMaM: CKOPOCTh
XUMHUYECKMX PEaKIHil, XUMUYECKOE pPABHOBECHE, BIMSIHHE TEMIIEpaTypbl Ha CKOpPOCTb
XUMHUYECKON peakiuu U T.1.: Bapuant 1 — 28, 1-27 (o BeIOOpY MpernoaaBatess) U3 METOINIECKUX
ykazanui: [.H. bopucoBa, A.B. bopucos, lO0.B. barranoBa, B.K. OcmanoB OcHOBHbIE
3aKOHOMEPHOCTH IpoTekaHus xumuueckux peakuuid. H.Hosropon, HI'TY um. P.E. Anexceesa.
2015.-49c.

B xontponpHyio paboty Ne 4 BXOIAT BOIPOCHI MO TeMaM: rajibBaHUYECKHE 3JIEMEHTHI,
AJIEKTPOJIN3, ANEKTPOAHBIN MOTEHLIMA, BOAOPOIHBINA 3JIEKTpoJl, ypaBHeHue HepHcra: 3amava 1-
100 (o BeIOOpY mpemnogaBatens) u3 Mmeroauveckux ykazanuid: O.H. Kosanesa, H0.B. barranoga,
B.K. Ocmanos, A.Jl. Camconona Dnekrpoxumusi. H. Hosropon. HI'TY um. P.E. AnekceeBa. 2012.
S52c.

B xonTposbHyto padoty Ne 5 BXOAST BOHpockl 1o crpoeHue aroma u Ilepuogunueckomy
3akony um. .M. Menneneesa: 3amanue 1- 25 (1o BbIOOpY INpemnojiaBaTens) U3 METOAMYECKUX
ykazanuii: JI.A. CmupnoBa, JK.B. Manynesuy, I'.A. [lanuyeBa, [.®. Bonoausn, JI.H. YetbipOok,
C.B. Kpacnony0ckas. Crpoenne atoma. H. Horopon. HI'TY um. P.E. Anekceesa. 2007. 39 c.

11. ONEHOYHBIE CPEJACTBA JJISA KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI

TunoBble KOHTPOJIbHBbIE 3aJaHUS WJIM WHbIE MATEPHAJIbl, HEOOXOUMBbIE VIS OLIEHKHU
3HAHUI, YMEHHH, HABBIKOB U (MJIM) ONBITA B X0/I€¢ TEKYLIEr0 KOHTPOJISl YCIIeBAaeMOCTH

Bomnpocel, vHIUBUAyAJIbHBIE 3a/IJaHKS U 3a/1a4U [IPEJICTABICHBI B METOJUYECKUX YKa3aHUAX
K [IPaKTUYECKUM U JabopaTopHbIM 3aHATHAM [3.1 — 3.10], npencraBieHHbIX B 1. 6.3.

Ilpumepovt munogwvix 3a0anuii:

11.1.1. TunoBsIe 3a1aHNs K NPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHAM

3ansTue Ne 4 (2 yaca)
Pemenue 3a1a4 o XUMHY€CKOM CBA3H U CTPOCHHUIO MOJIEKY.JI

1. WaauBuayanbHOe pelIeHre 3a7aud MO XUMUYECKOW CBSI3U M CTPOSHHUIO MOJEKyN (0o
BBHIOOpY TIperojaBaTeisl M3 METOAMYECKUX YKa3aHUM K JIabOpaTOpPHBIM W MPaKTUUYECKUM
3aHatusiM: HaymoB B.M. Xumuueckasi CBsI3b: METOJI. YKa3aHHUSI K MPAKTUYECKUM 3aHATHSAM IO
Kypcy OOIel XUMHUM JUIsl CTYJEHTOB HEXHMMHYECKUX CHEIUATBHOCTEH THEBHBIX, BEUEPHHUX U
3aouHbIX ¢akyiasTeToB/ B.1. Haymos, JI.H. Uetsipbok, I'.A. Tlannuesa // H. Hosropon, HI'TY
uM. P.E. Anekceesa. 2012. 37 c.)

TUITOBBIE 3ATAYNA:

1. CocraBpTe BaJEHTHBIE CXEMbI CIEIYIOIIUX MOJIEKYJd M HMOHOB, OIPEAEIuTe
KOBAJIEHTHOCTb U CTENIEHb OKUCIIEHUS 2JIEMEHTOB B JAHHBIX COEIUHEHUSIX :

a) H,S, SO,, SO3, CSy;

6) Csz, COS, CsHs, CC|4;

B) NHs3, NH,", HCN, NH,OH;

r) H,0,, H30", OF;, Oy;

1) NCl3, N2Os, NoHg, No;

e) CH,4, COCl,, CH3COOH;

k) HNO3, NF3, AIN, NH40H,;

3) PH3, H3PO4, POC|3, PH4+;

I/I) 802C|2, H,SO4, SO3, BC|3;

K) A|C|3, Clzo, C|F3, COClz,

1) H,CO3, C,H4, HCOOH, COSe;

M) ASH3, H3ASOy, AlAS, AS,S3;

28



H) HCIO, CIFs, CIO;, CIO3;

0) SiHa, SiSz, SiOs”, AsHj;

1) HNO,, PCls, PO*, AIP.

2. YKaxuTe, KaKue YacTHIIbI SBJSIOTCS JOHOPAMU M KaKUe aKIENTOpaMH B CIETYIOIIUX
COCMHEHUSX:

a) [Hs0]", [BeCl4]*;

6) [BF.]", [SiFs]*;

B) [BH4]', [GaClg]®;

r) [AlF4], [GeClg]*.

3. Kakme u3 yKka3aHHBIX MOJIEKYJ M HOHOB SIBJISIFOTCS HOTEHIMAIbHBIMH JOHOpaMu?
[ToreHIaTBHBIMU AKIIETITOPaAMU?

a) Cu®*, H,0, OH", Ag* ;

0) CN’, BF;3, SiCly;

B) F, Zn?*, NO?", H".

4. Kakue opOurtanu aroma a3oTa y4yacTBYIOT B 0OOpa30BaHUU KOBAJCHTHBIX CBS3ed B
coequuennsix: NFs, NO3, NO,', NH,™?

5. CocTaBbTe CXEMBI paclpeieNeHUs] BaJCHTHBIX 3JIEKTPOHOB aToMa 0opa B OCHOBHOM U
BO30YXIEHHOM COCTOSHUAX. CKONBKO KOBAJIEHTHBIX CBS3E€H MO OOMEHHOMY M MO JOHOPHO-
aKIENTOPHOMY MEXaHU3My OH MOXKeT oOpaszoBaTh? IlpuBeamTe MpHMEpHl COOTBETCTBYIOIIUX
coeauHeHuil. Kakylo creneHs OKUCIEHUs POSBIISIET OOP B 3TUX COSAMHEHUSX ?

6. MoeT i KOBaJIEHTHOCTh a30Ta OBITh paBHON HOMepy rpynibl? OOBSICHATE MEXaHU3M
oOpazoBanus noHa NOjz. Kakyio creneHb OKHMCIEHHS U KOBaJCHTHOCTH MPOSBIAET a30T MpH
oOpa3oBanuu ngaHHoro moHa? llpuBenuTe mMpuUMepbl COENMHEHUN a30Ta C TMOJOXKU TENbHOU U
OTPHIIATEILHOM CTETIEHBI0 OKHCIICHHUS.

7. Hanummre Gopmynsl coenuHeHui ¢ocdopa ¢ aqroMUHUEM M TaJuIMeM, €ro OKCHUIIOB U
ruspokcuioB. Kakyro creneHp okucieHus umeer (ocdop B 3TuX coenuHeHHsIX? OOpaszyer jiu
docdop ToHOpPHO-AKIETITOPHEIC CBSI3U B OHE PFg?

8. Hanummre Gpopmysbl coelMHEHUH MBILIbSIKAa C CypbMOM, TajllIueéM, CEpOi, BOAOPOIOM,
€ro OKCHIOB U TUAPOKCHIOB. Kakue cBOWCTBa, KUCIOTHBIEC WM aM()OTEPHBIE, TPOSBISIFOT OKCHJIBI
Y TUJIPOKCHIBI MBITIIbSIKA?

9. Kakas cBsi3b, MOHHAs WIIM KOBaJieHTHas, OyaeT mpeoOianaTh B OKCHIAX BaHAIMS,
HUOOMS M TaHTaja CO CTENEHbIO OKUCIEHHs ATHUX 3yeMeHTOB +5? [lo 3HaYeHusM cTaHAapTHOM
sHeprun ['m66ca oOpa3oBaHMs OKCHUIOB YKa)KHUTE, JJIsI KAKOTO JIEMEHTa CTENEeHb OKUCICHUs +5
OoJiee XapaKkTepHa:

AGo 298, V205 (kp.) Nb,Os (xp.) Ta,0s (xp.)

k/J>K/MOIB -1427 -1776 -1908

10. 3anumuTe >IEKTPOHHYIO (OpMYJIy aToMa cepbl B OCHOBHOM U BO30YXKIEHHOM
cocrossHUsIX. Kakue cTeneHu OKHCIEHUS OHA MOXET TMpOSIBIATH? 3amuimuTe (OpMYIbI
COETMHEHUH Cephl ¢ AMIOMHHHIEM, (HOCHOPOM, KEITE30M.

11. 3anummuTe 3MeKTPOHHYIO GopMyty ais aToma ¢pochopa B OCHOBHOM U BO30YKIAEHHOM
cocTosiHUsAX. Kakyro KOBaJeHTHOCTh W CTEIIEHHW OKHCICHHS OH MOXET TPOSIBISATH B CBOUX
coemuaeHUsX? [IpuBenure npumMepsl coeauHeHu Ghochopa co CTENEHBIO OKUCICHHS -3, +3, +5.

12. Kakyro KOBaJE€HTHOCTh MPOSBIIAET KHCIOPO B MoJiekyie o30Ha O3? MoxeT in ObITH
KOBaJEHTHOCTh KHCIIOpOJa paBHOM Homepy rpynmbl? Kakue cTeneHH OKHUCIIEHHS MpOSBISET
KHCJIOPOJ B CBOUX coennHeHHsX? [IpuBenuTe mpuMephl 3TUX COSMHEHUH.
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13. Kakyro mpocTpaHCTBEHHYIO KOH(PUTYPAITHIO UMEIOT MOJICKYJIBI:

a) H,0, NH3;

6) NCls, SO;

B) AsHj3, F20;

F) SbC|3, HzOz;

1) AsCls, H,Se;

e) NOCI, PCls;

}K) N2H4, SbH3;

3) HzTe, NF3;

n) OF,, Cl,0;

K) N2Os, PHs;

JI) CC14, BC|3;

M) HQCly; PH3;

H) ZnCl,, Bely;

O) SiH4, SFG;

) HCN, CO,.

14. B uéM npuuyuHa pa3nuYHON NPOCTpAaHCTBEHHOU CTPYKTYphl Mosiekyn PCl; u AlCl;?

15. OObsicHUTe pa3nuuue B mpoctpaHcTBeHHO# cTpykType moiiekya NCls, PClz u BCls.
Kakas u3 Hux Oyaer nossspHoit?

16. Ha ocHOBaHUM TNpPOCTPAaHCTBEHHOW CTPYKTyphl MoJekynl SO; um SOz oObsicHuUTE,
nouemy Mosiekyna SO, nossipaa, a SO3 HenosipHa?

17. dna cnenyromux coeaunenuit CCly, HCOOH, CS; ykaxure:

a) KpaTHOCTb CBsi3el, 00pa3yeMbIX aTOMaMH yTJIepoJa;

0) CKOJIbKO G—CBSI3€M 00pa3yeT aToM yriaepojia B COSTMHEHUH;

B) TUII THOPUIU3AIINH BAJICHTHBIX OPOUTANICH aTOMOB yTiIepo/a;

I') IPOCTPAHCTBEHHYIO KOH(PUTYPALIUIO TaHHBIX COETUHEHUI.

18. Kakoifi MoxeT ObITb NPOCTPAHCTBEHHAs CTPYKTypa TPEXATOMHBIX MOJIEKYn?
Paccmotpute Ha npumepax moiaekyin BeCly, COy, H2O. Kakue 3 npuBeaéHHBIX MoieKys OyayT
NOJIIPHBIMU ?

19. Jlng npuBeAEHHBIX HUXKE MOJIEKYJ M MOHOB YKaXHTE: TUIl THOpUAU3AUK BaJIEHTHBIX
opOuTanell IEHTPaJbHOIO aToOMa, MPOCTPAHCTBEHHYI CTPYKTYpY COECIUHEHUH, HaIpaBieHHE
JIUTIONTEHBIX MOMEHTOB CBSI3CH:

a) CS,, CO4%;

0) BCl3, BCly;

B) BeF,, BeF4”;

r) CF4, SO

1) HCN, ClOy;

e) GeHg, NOg_;

)K) CH2C|2, H30+;

3) CHCl3, PO,%;

1) POCl3, AsO,™;

K) SiSy, Se04%;

1) SO,Cl,, BO3™;

M) COC|2, BH4;

1) HCOOH, SiOs%;
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0) COSe, BO;;;

1) COS, CO5 ;

p) PCls, [SnCI6]*.

20. OnpeaenuTe NPOCTPAHCTBEHHYIO KOHPUTYpANHIo craeayrommx nonos NH," 1 BF4?

21. OnoBo u cBuHenr obOpasyror coemuHeHuss SnCl, u PbCl,, Ho monomep CCl,
Heycronuus. [louemy?

22. Monekynst SnCl, u PbCl,, cymectByromue B Ta3000pa3HOM COCTOSHHHM, UMEKOT
yraoByto hopmy, a HgCl, u CdCl; - nuneiinyto. [Touemy?

23. PaccmotpuTe o6pazoBanne nona HzO'. Kakyio cTpykTypy oH nmeer?

24. Ilpu B3anmopneiictBuu Monekyl NHz u BF3; m obOpasyrorcs monexkynst NHz BFs.
KaxkoBa ux ctpykrypa?

25. B KakOM U3 COCIMHEHUH CBS3b OOJIBIIEC BCETO MPUOINKACTCS K MOHHOM:

a) CazNy, CazP,, CazAsy, C&ngz;

0) NaF, MgF,, BF3, CF4.

11.1.2. TunoBble 3a1aHus1 1JIs1 JIAOOPATOPHBIX PadoT
JlaGoparopHoe 3ansitue Ne 1 (2 yaca)

Onpenenenne 3IKBMBAJIEHTHOI MacCchl MeTaJl1a
TUIMOBBIE KOHTPOJIBHBIE BOITPOCHI:
1. Henb paboTsl
2. llopsiiok BeINOIHEHUS pabOTHI
3. O6paboTka SKCIIEPUMEHTAIBHBIX JaHHBIX
4. AHanu3 pe3yiabTaToB
5. Cxema yCTaHOBKH
6. HaiiTu sxBuBaneHTHyto Maccy cepbl B coeanHenusx HyS; SOs; FeSO,; CuSO:s.
7. OT 4ero 3aBUCUT SKBHUBAJICHT XUMHUYECKOrO dJIeMEeHTa: 1) OT BaJleHTHOCTH; 2) BCerna

SIBJISIETCS] IOCTOSIHHOW BEJIMYMHOM.

8. Uemy paBeH oObeM 1 Moib uaeanbHOTO Taza npu 25 °C u naBnenuu 1 at™, mMacca ero
SKBHUBaJIeHTa — 29,65 r/Monb. UeMy paBHBI BaJIEHTHOCTb M aTOMHAasl Macca MeTajlia, Kakod 3To
MeTami?

9. OnpenenuTh 3KBUBAIIEHTHYIO Maccy MeTamia, eciau 0,4 r ero BHITECHUIN U3 BOJbI 624
miH, ipu 470 OC 1 743 Mm pT. cT.?

10. 0,36 r metaita oOpasytot 0,68 r okcuga. OnpeaenuTh SKBUBAJICHT MeTala.

11. MpImbsik oOpa3yer ABa OKCHJIA, U3 KOTOPBIX OAMH COAEPXKHT 65,2 % (Macc.) MBIIIbsKA,
a apyroit — 75,7% (macc.) mbimbsaka. OnpenenuTh YKBUBAJICHTHBIE MAacChl MBIIIbSIKa B 000MX
cinydasix. Hanrcats opMynbl COOTBETCTBYIOIIMX OKCHIIOB.

12. ChopmynupoBaTh 3aKOH YIKBHBAJICHTOB, JIaTh €r0 MAaTEMaTUYECKOE BEIPAKCHHE.

13. Kak omnpenenutb HKBUBAJIEHT OKCHAA, €CIM M3BECTEH SKBUBAJIEHT 3JIEMEHTA,

COEMHUBLIETOCS C KMCIOPOAOM?

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

15. Haiitu sxBUBaneHTHYIO Maccy Mapratia B coequaenusx: Mn(OH)s; KoMnOg4; MnSQOg.

16. Ckonbko sxkBuBaneHToB cogepxutcs B 200 r CaCOs; B 400 r NaOH?

11.1.3. TunoBbie BONpPOCHI (3a1aHus1) AJ51 YCTHOT0 (MUCHbMEHHOI0) ONpoca
JIEKIIUS Ne 5

3aBHCHMOCTH CKOPOCTH peakuuu oT Temneparypsbl. [Ipunuun Jle-IlaTenne
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THUIIOBBIE BOITPOCbI JIAA TI'PYIHIIOBOI'O OBCYXJIEHUSA HA
JIEKIITMOHHBIX 3AHATUAX:

1. Kak 3aBHCHT CKOPOCTb XUMHUYECKOW pEaKUU OT KOHIEHTPALMU PEarupyroIIUX BELIECTB
JUTSL CJIIOKHBIX peaKuuii?

2. Harmmmre quddepennnanbHoe KHHETHIECKOE YPaBHEHHE PEAKILIUH.

3. Uro Ha3pBalOT nopsakoMm peakuuu? Kak 3KCIEpUMEHTaIBHO ONPENENSIOT MOPSIIOK
peaKuuy 1o JaHHOMY BEILECTBY?

4. Kak u3MEHAIOTCA KOHLEHTPALIMM BEUIECTB BO BPEMEHH II0 MeEpE IMPOXOKICHUS
peakuun? Hanummre MHTErpaabHOE KWHETUYECKOE YPABHEHUE IS PEAKIMK IIEPBOrO MOPsIIKa.

5. Or xakux (aKTOpOB 3aBUCHT CKOPOCTh XHUMHUYECKOW pPEaKIHUU B T'ETEPOrCHHBIX
cucremax?

6. Kak u mouemy 3aBUCHUT CKOPOCTb pe€aklUMM OT TeMmieparypbl? Hanumure ypaBHEHHE
Appennyca. KakoB ¢u3mueckuil CMBICT KOHCTaHT ypaBHeHHs? Kakue sKCnepuMeHTalbHbIC
JTaHHbIE HEOOXOAUMBI ISl pacyeTa SHEePriuH akTUBALUH?

11.1.4. TunoBbie TECTOBBIE 3aJaHUA

Tema «OCHOBHBIE 10JI07KEHHS, 3JIEMEHTbl XHMHYeCKOIl TePMOJIMHAMHKH H TelIOBbIe
3¢ deKThl XMMHUYECKUX PeaKkmuiin»
1. TemnoBoii 3¢ ekt peaknu XxapakTepu3yeTcs N3MEHEHHEM
1) sHTpONINY;
2) SHTaJIBIINY;
3) NOBBILIIEHHEM TEMIIEPATYPHI;
4) BHyTpEHHEHN SHEPIUH.
2. Peakuus nporekaeT caMONPOU3BOJIBHO B IPSIMOM HAIIPABICHUH, €CITU
1) AH<O;
2) AG<0;
3) AS>0;
4) AH>0.
3. DHTpOMUS SBISETCS XapaKTEPUCTHKON
1) TEMIOTHI CUCTEMBI;
2) Gecriopsiika CUCTEMBI,
3) NOTeHUMAIBHOW YHEPTUU CUCTEMBI;
4) nBUKEHHS MOJIEKYJI.
4. TennoBo# 3pQeKT peakuu 3aBUCUTE OT
1) TeMmniepaTypsl OKpy>Karolien cpebl;
2) naBJIeHUS B CUCTEME;
3) Ha4aJIbHOTO U KOHEYHOTO COCTOSHUSI CHCTEMBI;
4) myTH POTEKAHUS PEaKITIH.
5. B xoze peakuuy pOUCXOANT BBIJIEIIEHUE Ta3a — CHCTEMa PACIINPSETCS, IPHA ITOM ee
1) suTponus ymenbmaercs (AS<0);
2) sHTanbnus yBeauuusaetcs (AH>0);
3) suTponus BozpacraeT (AS>0);
4) BHyTpeHHs1s1 SHeprus ymenbiiaercs (AU<O0).
6. Jlnsa kakoit peakiuu ASxp >0?
1) CaCO3 (x)=CaO(x)+ COy(r);
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2) 250, (1) + Ox(r)=2S05(r):
3) lo(r)+ Ha(r) = 2HI(r);
4) 3H2(r)+ Na(r) = 2NHj3(1).

7. Peakuus IpoTeKaeT CaMONIPOM3BOJIBHO IPU TeMueparype Huxke paBHoBecHOM ( T<T)), B

cllydae eciu

8.

1) AH<0, AS<0;
2) AH<0, AS>0;
3) AH>0, AS<0;
4) AH>0, AS>0.

Peakuust mporekaeT caMONpPOM3BOJIBHO IIPU  TEMIIEPATypax BbIIIE TEMIIEPaTyphl

paBHOBECHUA B Cliydac €CJIn

cClIn

10.

11.

12.

13.

14.

1) AH>0, AS>0;
2) AH<0, AS<0;
3) AH<0, AS>0;
4) AH>0, AS<0.
B cucreme Het paBHOBECHA, pCaKIIUs HC BO3MOXKHA IIPpH 0001 TEMIICPATypEC B ClIydac

1) AH>0, AS>0;

2) AH<0, AS>0;

3) AH>0, AS<O0;

4) AH<0, AS<0.

Peakius nmporekaet caMmonpou3BOJILHO MPH JIF000M TeMIeparype B ciaydae
1) AH<0, AS>0;

2) AH<0, AS<0;

3) AH>0, AS<O0;

4) AH>0, AS>0.

Peakmust siBiIsIeTCST 9K30TEPMHUYECKOM, €CITH
1) AH<O;

2) AU >0;

3) AU<O0;

4) AH>0.

Peakmust mpoTekaet ¢ MOTJIOMICHUEM TEIUIa, €CIn
1)AH<O;

2) AS>0;

3) AH>0;

4) AU>Q.

CucreMa HaXOJIUTCSI B PABHOBECUU, €CITU
1) AH=0;

2) AS=0;

3) AG=0;

4) AU=0?

3HTpOHI/ISI CHUCTCMBI IMOBBIIIACTCA IPU

1) KOHIEeHCalUH T1apa;

2) KUTICHUHN KUIKOCTH;

3) KpHUCTAILTH3AIMA YKUKOCTH;

4) ocaxICHUH.
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15. DHTpONHS CHCTEMBI YMEHBIAETCS TIPH
1) kpucramm3anuy;
2) n1aBJICHUN;
3) BO3rOHKE;
4) pacTBOpEHUH.
16. Peaxuns nporekaer no ypasHenuto 2 HClyy + Cagy = CaClyyy + Hagy. Cxombko moneit
HCI Berynuino B peakiuro, eciu Beiaeauiochk 152,88 kJ[x reruia?
1) 1 momp;
2) 0,25 moub ;
3) 0,5 moub; 4
4) 1,5 moJb.
17. Duranbnus obpazoBanus FeOcocraBnsier -265 k/[x/Monb. CKOIBKO TEIUIa BBIACTUTCA,
ecym obpasyercs 144 T okcupa xemnesza?
1) 132,5 xJIx;
2) 530 xJIx;
3) 677 xJIx;
4) 488 xJIx.
18. Cornacuo 1 cnexcrButo 3akoHa ['ecca TernoBoii 3G GexT peakum
F8203(K) + 3 CO(F) =2 FE(K) + 3 COz(r) paBeH
1) AHxp = - 240,18 kJ[x;
2) AH%p = 240, 18 kJIx;
3) AHOXp = 340 xJIx;
4) AHp = - 226,9 kJIx.
19. Durponus cucremsl B xoze peakiun Na;COjs) = NaxO(y) + COy(ry yBenmuuBaercs, T.K.
1) o6pasyercs ras;
2) peakiusi CaMOIPOU3BOIbHAS;
3) oOpasyeTrcst OKCHI HaTpuS,
4) 00pa3yroTCcs Ba OKCHU/IA.
20. Onpenennte Tem1oBoi 3¢ GexT cropanus KUIKOro CSyi 10 00pa3oBaHUs Ta3000pa3HBIX
CO;z u SO3.
1) - 602 x]JIx;
2) 635,2 x]JIx;
3) — 635,2 xJIx;
4) 602 xJIx.

11.1.5. TunoBble 3agaHus I KOHTPOJbLHONH PadoThI

KOHTPOJIbBHASI PABOTA Ne 1
TEMA «OCHOBHBIE 3AKOHBI XUMUN»
BAPHUAHT 1

1. Cxonpko moiield U Mosiekyn coaepxkuT 10r xjopa mpu H.y.? Onpenenure ero oobeMm
(1.y.).

2. B34Thl paBHBIE MAacChl a30Ta W KHCIOPOJa MPHU OJMHAKOBBIX YCIOBUAX. Ompenenute
COOTHOIIIEHUE 00HEMOB ITHX T'a30B.

3. I'a3, MIOTHOCTH KOTOPOTO MO BO3AYyXy cocTaBisieT 0,6, HAXOAUTCS B COCYAE €MKOCTBIO
201 mox naBnennem103,8 xlla an2OOC.PacchTaﬁTe Maccy rasa.
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4. I1pu narpeBanuu 20 r Metaia nojaydeHo 21,66 r okcunaa. Onpenenure SJKBUBAICHTHYIO
Maccy OKCHJa U MeTaJlja.

5 Kakoil ra3 u B KakoM KOJM4YeCTBe oOpasyeTcss mpu B3auMmojeicTBuu 6,4 T Meau ¢
M30BITKOM KOHIEHTPUPOBAHHOM CEpHON KUCIOTHI?

6. DKkBHBaJIeHTHAs Macca Metaia paBHa 20r/momnb. Kakoii mporeHT nmo Macce KUCiaopojaa B
OKCHJIe JaHHOT'O MeTaa?

BAPUAHT 2

1. Macca 1xa raza npu H.y. paBHa 0, 0021kr.Onpenenure MOJAPHYIO Maccy rasa M €ro
IUIOTHOCTD IO BO3AYXY.

2. B xakoMm 00bemMe BOIOPO/Ia TIPU H.Y. COJEPKHUTCS 18-10%® MOJIeKYJ1?

3. Onpezenure IaBICHHE STHICHA B cocye obbeMom 10 1 mpu -2 C.

4. ITpu BoccranoBieHnu 1,34 T oKCcHAa MeTaJIa BOJOPOIOM 00pa3zoBaiock 0,324 r BOJIBI.
Onpenenure SKBUBAJIEHTHYIO MAacCy MeTaslIa.

5. Cmemanu 7,3 xmopoBonopoaa u 4r ammuaka. CKOJIbKO TpaMMOB XJIOPUAa aMMOHHUS TIPU
sToM obpazyercs? Kakoil ucxoHblii ra3 ObUT B3ST B U30BITKE?

6. IIpu B3ammopeiictBuu ¢ Bogoi 0,25r ABYXBaJE€HTHOTO MeTajla BbLIEAUIOCH 140Mn
Bojopoza (H.y.). Kakoii aTo merann?

BAPHUAHT 3

1. Haitnure cootHOIeHne 00beMOB PaBHBIX MacC a30Ta U aMMHaKa.

2. Onpenenute maccy okcuna yraepoaa(ll), conepxarryro 2'1026MOHCKyJI.

3. Kakoii 00beM 3aHuMaeT 4 T Bogopo/a npu fasjienun 1 armocdepa u 5°C?

4. PaccuuTaiiTe SKBHUBJICHTHYIO MacCy OJJIEMEHTA, €CIM €ro COEIUHEHUE C CEepo
conepxut 13,8% (1o mMacce) cepbl, 3KBUBAJIIEHTHast Macca KOTopoit paBHal 6,03r/Mo1b.

5. K pactBopy, comepxkamemy 10r mutpara csunua (II), mpwmmm 10 ma 5%pactBopa
XJIopua HaTpus (p = 1,03r/cm). Omnpenenure Maccy 00pa3oBaBIIETOCs OCaJIKa.

6. IIpu B3aumoneiictBuu 13r meramna (I) ¢ Bomoit Beyaenunock 3,731 Bomoponaa(H.y.).
Onpenenure 3TOT MeTaILI.

BAPHUAHT 4

1. Onpenenute 00bEM YIJIIEKUCIOTO Ta3a (H.y.), COAEpPIKAIEro TaKoe K€ KOJIMYECTBO
MOJIEKYJI, 4TO U B 10T BOABL.

2. Ipu 7°C pmaBieHue rasa B 3aKphITOM cocyze paBHO 96 kIla. Kakum craHeT naBiieHHe,
€CIIU OXJIAUTh cocy 10-33°C?

3. 13 CcKkOJBKMX aTOMOB COCTOMT MOJIEKYyJa aproHa, €ClIid IUIOTHOCTb €ro IO BO3AYXY
paBHal,38?

4. Oxcupn metamna (IIT) comepxut 30% mo macce kucmopoaa. OnpeneauTe 3TOT METa.

5. Cxonbko HuTpata menu (1) obpaszyercs npu B3auMoACHCTBUU M30BITKAa pa30aBIeHHON
azoTHoW kucioThl ¢ 3,2 T menu? Kakoil ra3 m B kakom oObeMe (H.y. BbIAENAETCS B ATOU
peakuun?

6. OxBuBaneHTHas Macca meramna (II) paBma 12 1/monb. Omnpenenute NPOLEHTHOE
coJiepsKaHue KUCI0pOoJa B OKCHJIE 3TOr0 METaJlIA.

BAPHUAHT 5

1. ConocraBbTe YMCIIO MOJIEKYI, coAepramuxcs B Ir a3ora u B Ir okcuza asora(ll). B
KaKOM CJIy4ae U BO CKOJIbKO Pa3 UMCIIO MOJIEKyI OombIie?

2. Kakoii 00bem nipu H.y. 3aHuMaeT 101 xjaopa? CKOJIBKO MOJIEH XJI0pa COEPIKUTCS B ATOU
Mmacce?

3. KakoB 00beM Bojopoaa mpH 17°C u napinennn 200 klla, BeigenuBIIErocss mpu
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pacTtBopeHuH 1,5 KT IMHKA B COJISTHOM KHUCJIOTE?

4. Ilpu coenuaenun It docdopa ¢ kucmopoaom ObuT0 ToaydeHo 2,29t okcuaa docdopa.
BreiBenute popmyny sToro okcuaa docdopa.

5. MosxHo 5u xene3o Maccoit 5,6r npesparuth B Fe;O, B3aumoneiicteuem ¢ 0,05 moinb
kuciopona? Kakoil o6bem kuciopoaa (H.y.) morpedyercs i MOTHOTO MPOTEKaHUs JTaHHOM
peakuuu?

6. CkoIbKO SKBUBAJCHTOB BOJAOpOAa MOTpedyercs i BOCCTaHOBIEHUS 7,2 T' OKcHJa
xene3a(ll). Kakoii 00bem 3aiiMeT TaHHOE KOJIMYECTBO BOJ0poia?

BAPHUAHT 6

1. Paccuuraiite Maccy 0JIHOM MOJIEKYJIBI CEPOBOAOPO/A.

2. Tlpul7°C u maBnenmu 104xIla macca 6241 rasa cocraemserl,185 kr. Ompenenute
MOJIIPHYIO MAacCy rasa.

3. OmpenenuTe MIOTHOCTh a30Ta MO BoJopoay. Kak oTHOCATCS 00beMbl paBHBIX MacC ATHUX
ra3oB MpPU OJIMHAKOBBIX YCIOBUIX?

4. MbIbsik 00pa3yeT JiBa OKCHJIa, COJIEPKaIINX COOTBETCTBEHHO 65,2 1 75,7 % MblIbsika
no mMacce. Onpenenure XuMudeckue GopMyIIbl STUX OKCUIIOB.

5. Ilpu BoccranoBinenun yriem 32 r okcuaa xenesa(lll) oOpazosanocs20,81 r xkenesa.
BoerarcnuT BBIXOT Kelie3a B MPOIEHTaX Mo Macce.

6. Ha BoccranoBnenne 1,8 T okcuma meraima tpedyercs 0,833 1 Bomopona(H.y.).
Onpenenute SKBUBAIICHTHBIC MACChI OKCUIA U METaJIJIA.

BAPUAHT 7

1. Ompenenute maccy 10m azora mpu H.y. Kakoe KOIMYEeCTBO MOJEKYN COJEPIKUTCS B
JTaHHOM 00BeMe?

2. Ompenenure 00BEM YIIEKHUCIIOTO rasza (H.y.), CoepKalluii TaKOe e KOJTUYECTBO MOJIb,
kak u B 10 r Bomopoa.

3. Ilpu kakoMm JaBJIEHUU Macca XJopa oOBEMOM 311 COCTaBUT 2,5T, €Clii TeMIeparypa
paBHa 25°C?

4. DnemeHT oOpa3yeT okcui, coaepxamuii 32% 1o Macce kucinopoaa. Paccuutaiite
HKBUBAJIEHTHYIO MacCy JJaHHOTO JJIEMEHTA.

5. HaBecky crutaBa maccoit 8,215t, coxepskamiero 75% wmapranma u 25% aidroMUHUS,
o0paboTaii pacTBOPOM COJITHOM KHCIOTHL. OrmnpenenuTe oO0bEM BBIJEIUBIIErOCsS BOJIOPOA
(1.y.). HaBecky atoro ke cmaBa Maccoit 6,89 r ob6pabortanu menousto. Beraucinure oobem
BBIJICJIMBILIETOCA BOIOPOAA MIPHU 21°C u 988 kIla.

6. Ha oxucneHue nByXBaJIeHTHOro MeTama Maccod 8,34 r HeoOxomumo 0,68 1
Kkucnopona(u.y.). Onpenenurte, 4To 3TO 32 METAIL.

BAPHUAHT 8
1. Kaxoii o6beM nipu H.y. 3aHuMaetr 10 r ammuaka? CKOJIBKO MOJIEKYJ COIEPKUTCS B ATOM

Macce BelecTBa’?

2. [InotHOCTH MapoB Opoma 1o Bo3ayxy paBHa 5, 37.KakoB coctaB monekyn 6poma?

3. Onpenenure Maccy 101 kucnopona npu 21°C u maBnennu125 xIla.

4. Ilpu BoccranoBnenuu 16 r okcuna merama (II1) amromunnem nomydeno 10,2r okcuaa
amomMuHus. OnpesenuTe, 4To 3TO 32 METAILI.

5. BemectBo uMmeer cnenyromuii coctaB % 1o macce: 37,71 narpus, 22,95 kpemnus, 39,34
KUCIIOpO/ia. Y CTAHOBUTE MPOCTEHIITYIO (hOPMYITY 3TOTO BEIIIECTBA.

6. ITpu cxuranuu St Metaiia odpazosanock 9,44r okcuaa nanHoro Metauia. Onpenenure
SKBUBAJICHTHBI MacChl OKCH/Ia U METaJlIa.
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BAPUAHT 9
1. Uemy paBHa Macca MoJIeKybl okcua cepsl (IV)?

2. IlpemenbHbIii Tra3000pa3Hblid  yriieBomopos Maccord 0,268 T 3aHUMaeT o00beM
200Mm(H.y.). Haiinure MOISpHYIO Maccy U YCTaHOBUTE YTIJIEBOIOPO/I.

3. Cocyn emkocthio 101 ipu 27°C BMENIAeT OJMH MOJIb BO3/yXa. PaccunraiiTe naBieHue
BO3/lyXa B COCY/IE, €CIIM MOJISIPHAst Macca BO3AyXa paBHa 29 1/MOJb.

4. Ilpu BoccranoBienun 8,06 r okcuaa MeTaia OCpUIUIMEM MOJYYEHO 5 T OKCHAA
Oepuwinda. PaccuuraiitTe SKBHBAJIEHTHYIO MacCy MeTasla, €CJIM SKBUBAJICHTHas Macca
Oepuust paBHa 4,5 T/MOJIb.

5. Ilpu pasznoxeHun KapOoOHATa KalblUs BBIACIUIOCH 5,6 J1 yIJIEKUCIOro rasa(H.y.).
Onpenenure Maccy THAPOKCUAA Kallusi, HEOOXOIUMYIO [UIsl MPEBPAIEHUs BbIICIUBIIETOCS
ra3a B kapooHat kayms. CKOJIBKO MOJIeH KapOOHATa KaIbIIHS IPU 3TOM Pas3lIoKUIOCH?

6. YerblpexBaJIeHTHBIA MeTaul Maccor Ir pearupyer ¢ 0,27 r kucinopona. Onpenenure
SKBUBAJICHTHBIE MACCHI 3TOTO OKCHAA U METauia. Y CTaHOBUTE, YTO ATO 32 METaJLI.

BAPHUAHT 10

1. Ompenenute Maccy KHCIOPOJAA, COJEP)KALIEr0 CTOJBKO € MOJEH, CKOJIbKO HX
COAEPKUTCS B 36T BOJBI.

2. Macca rasa o6bemom 107 M (1.y.) paBHa 1,17510 kr. Boruuciauts MOJICKYIISIPHYIO
Maccy ra3a ¥ Maccy OJHOU MOJIEKYJIbI 3TOTO Ta3a.

3. Kakoii ob6vem okcupa yriepona(IV) MOXHO TOMyYyuTh MNpU HPOKATUBAHUHU
rugpoKap6oHara Hatpus Maccoit 210r mpu25 C i nasnernn 1 06kITa?

4. DKBUBAJIGHTHAsI Macca MeTajia paBHa 251/mMonb. Paccuuraiite o0beM Bogopoaa(H.y.),
HEOOXOINMOTrO JIJI1 BOCCTAHOBIIEHHS €r0 OKCHIa Maccoii 4,95r.

5. Kycouek cepebpsiHo MoHETBI Maccoil 0,3 T pacTBOpUIIM B KOHLIEHTPUPOBAHHOM a30THOM
kucnore. K momyuyeHHOMY pacTBOpy no6aBunu xmnopuna Hatpus. OOpa3oBaics 0caok Maccoi
0, 199 r.Kakoit % cepebGpa o macce coaepxaicsi B MOHeTe?

6. KakoBa Macca ruipokcuia Kainus, coaepiKaiiasi CTOJIbKO )K€ YKBHBAJIEHTOB, CKOJIBKO UX
conepxutcs B128 r ruipokcuaa Kampius?

11.2. TunoBble KOHTPOJIbHBIE 33JaHUSI MJIM HHbIE MaTepHaJibl, HeOOXOAUMbIE IJIs
OLICHKH 3HAHMii, yMeHMI1, HABBIKOB M (WJIM) ONBITA B X0/€ MPOMEKYTOYHOI aTTecTallMu MO
AUCHUIIJINHE

DK3aMeH NPOBOJUTCA B TECTOBOM M YCTHO-NIMCBMEHHOH (opMe mo BceMy Marepuany
n3ydaeMoro kypca «O0muieit XuMum»

DK3aMeHaAIMOHHBIN OMJIET COAEPKUT 4 BOIIpOCca U3 pa3HBIX TEM Kypca.

IK3AMEHAIIMOHHBIE BUWIETHI IIEPBOI'O CEMECTPA

DK3AMEHAIIMOHHBIA BUJET N1

1. Buyrpennsst sHeprus u ee ¢uznueckuid cMpich. llepBblii 3aKOH TEPMOAMHAMUKH.
Onranenus. CrangapTHele ycioBusa. TerutoBele >pdexTtsl peakiuiit Qv m Qp. DHIO - u
HK30TEPMHUUYECKHUE PEAKIIMN. DHEPTETUUECKHUE THArPAMMBI 3TUX PEAKIUH.

2. HMuccoumanus snektpoiauToB. MonHoe mnpousBeneHue Bojbl. Illkana KHCIOTHOCTH.
Heiitpanbabie, kucible U 1ienoyHbie pactBopbl U ux pH. Omnpegenuts pH B HachllieHHOM
pactBope Al(OH);3

3. Onpenenuth Eakt nns peakuuu A + B = C + ][I, eciu KkoHCTaHTa CKOpPOCTH Tipu 21 u
41°C coorBercTBEeHHO paBHBI 4. 10% 17,5102
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4. B raqpBaHMYECKOM 3JIEMEHTE IIpOTEKaeT peakuuss Mg + Sn*" = Mg®* + Sn?*

A). HapucoBatb cxeMy 3J€MEHTa U ONPEJEIUTh HAlPaBICHUE TBUKEHHS 3JIEKTPOHOB BO
BHEITHEH IIETIH;

b). Paccuurarp D.JI.C, eciaum KOHIEHTpalus HOHOB [Mg2+], [Sn2+] u Sn*' paBHBI
coorBeTcTBeHHO 0,1 10 1 10°® mMons/n

9K3AMEHAIIMOHHBINA BUJET N2

1. 3anucaTh ypaBHEHHS MPSAMBIX U 00paTHBIX ckopocTeit rereporenHoi (CaCO3z = CaO +
CO3) u romorennoii (2N,0 = 2 N, + O, - Bce BemecTBa - ra3bl) peakiuii. DHEPTHsl AKTHBAITUN
npouecca. AKTUBUPOBAHHBIM KOMIUIEKC. AKTUBHBIE MOJIEKYIIbI (pacnpenenenue Makcpesia).

2. Inst peakuuu 2N20 = 2 Ny + Oy onpeaenuts: TemioBoi 3GGeKT peakiuu; BhIPaKCHHS
st koHcTaHT Kc u Kp u cooTHomenue mexay HuMU. Byner nm peakuusi camOIpOU3BOJIBHO
npotekars pu 100 °C.

3. Beruucauts 1P CaFy, ecniu B 1 mutpe Boasl pactBopsiercst 0,0157 r 3Toit conm.

4. Tlonbepute KOIPPUIMCHTH B YpaBHEHUU. YKAXKHUTEC OKHCIUTEIb U BOCCTAHOBUTEIb.
Kaxoil u3 371eMEHTOB OKHUCIISIETCSI, KAKOW BOCCTAHABIIMBAETCS?

Al + KyCry07 + HS04 — Alp(S04)3 + Cro(S04)3 + K2S04 + HoO

D9K3AMEHAIIMOHHBINA BUJIET N3

1. 3akon I'ecca u ero cnenctBus. Tepmoxumuueckue ypaBHEHHs. Pacder TeIIoBbIX
3P PEKTOB XMMUYECKUX PEaKIHUil M0 SHTaIbIHsIM oOpazoBaHus (Ha mpumepe 2 NO + Clp = 2
NOC1) u cropanus. [IpakTuyeckas 3HauMMOCTb 3akoHa ['ecca.

2. Borunciuts pactopumocts i ITP Ni(CN),, ecii B 500 Mt Bogsl pactBopsiercs 2,09-10°
T COJIN.

3. VYpasuste metogom nonypeakimii: Cl, + KI + KOH = KCI + KIO3; + H,0

4. Jlns rampBaHMueckoro snemeHTta Fe| Fe*? (1momb/m) | Ag'(0,1monn/n) |Ag ykazaTh
MOJISIPHOCTB AJIEKTPOJIOB W HANpaBJICHUE JBWKCHUS JJIEKTPOHOB BO BHEIIHEH nenu. Paccumrarhb

SMC.

9K3AMEHAIIMOHHBINA BUJET N4

1. Ipunnun Jle-IlaTense. DakTOphl, BIMAKONIME HA CIABUT PAaBHOBECUS XHMHMYECKOU
peakiuu. [Tokazate Ha mpumepe nonydenus ammuaka u NHs . + H,O , = NH4OH, paccuutan
MIpEABAPUTENILHO TEIIIOBOM A (PEKT ATOM peaKini.

2. I'mpponns coneit. Ilokazars Ha npumepe KH,PO,4. Crenens u koHcTanTa ruaponusa. pH
cpensl pu rugponuse cosneid. CriocoObl cABUTa paBHOBECHS ITPH TUIPOIIN3E.

3. Onpenenuth naBjieHue B cocyae oobemoM 20 J1 ra30BOM cMecH pu 20°C, cocrosimeii 13
2 rxsnopa u 10 r a3ora.

4. CKoONbKO TpaMMOB HHUKEIS U XJIOpAa MOXKHO MOJYUYHUTb HPH 3JIEKTPOIU3E XJIOpHUAA
HUKEJIS pY TOKe 8 A 1 BpeMeHH 2 yac. Beixos mo Toky kaToaHoro mnporecca 66 %.

D9K3AMEHAIIMOHHBINA BUJIET N5

1. 'oMoreHHbI# U reTeporeHHbIi Kataau3. JlocTOMHCTBA U HEJOCTAaTKU KaKJI0TO METO/1A.
MexaHu3M JIeMCTBUS KaTalli3aTopa Ha CKOPOCTh U HAa paBHOBecHe peakunu. HapucoBathb
DHEPreTHUECKYIO AUArpaMMy PeakIiu 0e3 KaTaau3aTopa U ¢ HUM.

2. MOXHO JI IPUTOTOBUTH pacTBop KoHteHTparmeid 0,01 M u 0,0005 M, ecrm I1P=4,4-10".

3. PaccTaBuTh K03 PUIHEHTHI B YPaBHEHHUH:

K>S + KMnQO,4 + H,SO4 — S + MnSO4 + K,SO, + H50.

VYka3zaTh OKMCIIUTEIb H BOCCTAHOBUTE.

4. Koppo3us ¢ BOJOPOAHON U KHCIOPOIHOM Aenospu3anueii. JKene3Has miacTiHKa B
KOHTaKTe C MEeTHOU HaxoauTcs B BogHoM pactBope KCl. 3anummmre KaToOAHBIN 1 aHOIHBII
MPOIECC KOPPO3HH U YPABHEHUE PEAKIUM.
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D9K3AMEHAIIMOHHBINA BUJIET N6

1. Bropoii 3akoH TepMOAMHAMUKU. OHeprus ['mb0ca. YciaoBue camMONpoOU3BOJIBEHOTO
MIPOTEKAaHUsI TPOLECCOB M TEPMOJMHAMUYECKOE PABHOBECHE B HM30JMPOBAHHOW CHCTEME.
OHTaNBNUIHBIN U SHTPONUIHEIN (pakTopel. PaBHOBecHas Temreparypa peakuuu.

2. Cxonpko Moseit u mosiekys HaxoauTess B 1 1u 1 r CO? OnpenenuTs JaBleHUE ra30BOM
cMmecu, nomerieHHo B 10 11 cocyn nmpu T=298 K B konuuectBe 40 r CO 1 42 r N».

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

4. Koppo3usi ¢ BOJOPOAHOM M KHUCIOPOJHOM Aenoiisipu3anueil. JKene3Has rjiacTUHKa B
KOHTaKTe C MeAHOW HaxomuTcs B BoaHoM pactBope KCl. 3ammmure KaTOMHBIA W aHOIHBIN
MPOLIECC KOPPO3UU U YPABHEHHE PEAKIIHiA.

S3K3AMEHAIIUNOHHBIN BUJET N7

1. Duepruss I'm66ca. HeobxomumocTh ee ompeneicHus. YCIOBUS CaMOIPOU3BOJIHLHOTO
MIPOTEKAHUsI TPOLIECCOB W YCTAHOBJICHUS paBHOBecus. V3MeHeHHWE W pacueT JHTPONUU TIPH
da3zoBbix paBHOBecusix. OmpeneneHue SHTPONUU U YCIOBUH, TMPU KOTOpPHIX Oyner
camonpou3BojbHO npotekath peakiusa: 2NO) + Oy < 2NOyp

2. B xakoMm unTepBanie pH HUKeNb U HUHK OYAYT KOPPOAUPOBATH B YCIOBHIX BOJOPOIHOM
JIEToJIsIpU3aIuu?

3. Paccumtats pH 0,2 M NH,; OH; K, = 2.10”

4. Nana peakuus: CO + Clp,= COCl1,. Ucxonusie konuenTpauuu CO u xyopa paBusl 0,7 u
0,2 M. BpuCIUTh KOHIEHTPAIIMK BCEX BEIIECTB B MOMEHT paBHOBecus, koraa [Clz] = 0,1 M.
OrnpenenuTb KOHCTAHTY PAaBHOBECHS ATOM peaKIluu.

SK3AMEHAIIMOHHBIA BUJET N8

1. OCHOBHBIE 3aKOHBI XMMHMH: COXPAHEHHUE MACCHI, TIOCTOSIHCTBA COCTaBa, SKBUBAJICHTOB.
I"azoBbie 3akonbl (Yucmo ABoraapo, ypaBHeHue MenaeneeBa-KnamnelipoHa, 3aK0H S5KBUBAJICHTOB,
napuuagbHble NaBICHHUS Ta30B). OJKBUBAJICHTHI PA3IMYHBIX KIIACCOB BEHIECTB (OKCHIIBI, COJIH,
KHCIJIOTBI, OCHOBaHUS).

2. DHepreTnueckas auarpaMma peakuud. CBsi3b DHEPIHMHM AaKTHBAIMH C TETIOBBIM
¢ ¢dekToM. AKTUBHPOBAHHBIN KOMIUIEKC. BiusHue karanuzatopa Ha Egq U CKOpOCTH mpsAMON U
00paTHON peakuui.

3. YpaBHATH ypaBHEHUE PEaKLIMU U Ha3BaTh OKUCIUTENb U BOCCTAaHOBUTENb. ONpenenuTh
noiaeT i peaknus camonpou3BoiabHo: KNO; + K,CroO7 + HSO4— KNO3 + Crp(SO4)3 + KaSO4
+ H,0

4. Hanumwure ypaBHEHHUS DJEKTPOJHBIX IPOLIECCOB, MOJIAPHOCTH JIIEKTPOJOB H
TOKOOOpasytomei peakiuu, paccuutaiite 3/]C raapBaHUYECKOTO AJIEMEHTA!

Fe| Fe?*(0,001momns/m) || Ag* (0,01 monb/n) | Ag

9K3AMEHAIIMOHHBINA BUJET N9

1. DHTpONHS TPOCTHIX U CIOKHBIX BEIIECTB. DHTPOINHUIHBIE AUATPAMMBI MHINBUYAJIbHBIX
BelecTB. Bo3pactanue (yObUIb) SHTPOMUU B 3aBHCHMOCTH OT CTPOEHUS BEIIECTB, MPHU (a30BbIX
mepexojax M B XUMHUYECKMX PEAKIUAX. IOKa3aTh HAa TPHUMEpPax TOJyYeHHUs aMMHaKa W
TepMuueckoro pasnoxenus CaCO3

2. BnausHue Temmeparypbl Ha CKOpOCTh xumudeckod peakuuu. IIpaBuno Baut-I'odda.
VYpaBHeHne AppeHuyca. DHEpPrusi akTUBALMM W TPEIIKCIOHEHIMAIbHBIA MHOXHUTENIb - HX
buznyecKuit CMBICI.

3. Boruucnuts mossipaocTs pactBopa U pH 4 % pactBopa HCN. Kiycnor = 8.10%0

4. Dnextponn3 BOAHBIX pacTBopoB. 3akoHbl Dapanes. Dnekrtponu3 NaCl. 3amucartb
KaTOJHbIE U aHOJHBIE PEAKIIHU

3K3AMEHAIIMOHHBINA BUJIET N10
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1. CrannmaptHas cBoOonHast sHeprust ['nbGbca o0pa3oBaHHs BEIIECTB W PacueThl
CTaHAapTHBIX 3Hepruit 'mooca xumuueckux peakuuil. Iloxasars Ha npumepe 3Fe(y) + 4H0( 2
Fe3Ou4m) + 4Hyr. OmpenenuTs paBHOBECHYIO TEMIIEPATypy pPEakUUM M Kakod M3 (aKTopoB
SHTAIBIUHHBIA WM SHTPOUNHBIN SBJISCTCS JOMHUHHUPYIOIIUM B 3TOW PEAKIIUU NP CTaHIAPTHBIX
yCHOBUAX?

2. OOparumble peakuuu. 3aKOH JECHCTBHA Macc M KOHCTaHThl paBHoBecus Kc m K, . Hx
COOTHOIIEHHUE JJII TOMOT€HHBIX Ta3000pa3HbIX U KOHJIEHCUPOBAaHHBIX cucTeM. CrocoObl caBUTa
pPaBHOBECHSI PEaKIMH, YKa3aHHOU B IEPBOM BOIIPOCE.

3. Bberuuciauth KOHCTaHTy M creneHb auccounuanuu NH4OH, eciu koHueHTpanus H*-
roroB B 0,1M pacteope NH 4OH pasna 10 moun/n?

4. CocraBbTe cxeMy H paccunrtaiite DJ[C raapbBaHUUYECKOTO AJIEMEHTa, B KOTOPOM Obl
npotexana peakiws: Zn + Co?* = Zn?* + Co, eci KOHIEHTpALKs HOHOB B pacTBope: [Zn“"] = 1,5
MOJIB/JT ! [C02+] =0,01 monp/n

DK3AMEHAIIMOHHBINA BUJIET N1l

1. O6paTumMblie 1 HEOOpaTUMBIE TIPOIIECCHI. Y CIIOBHSI H3MEHEHUS HAIIPaBJICHUS OOPAaTHMBIX
XUMHUYECKHUX PEaKIuil. DHTAIBNUUHBIN ¥ SHTPONUUHBIN (dakTopbl. PaBHOBECHAs TeMmeparypa u
€e OIpe/ICIICHUE Ha IPUMEPE PEAKLIUU:

4HCl ) + Oy 2 2H20) + 2Clor) AH298= -112,24 KTk

2. CreneHb W KOHCTaHTa auccoruanuu. CUlbHBIE W clla0ble AJIEKTPOJIUTHI. Bubl
KoHUeHTpauui. Pacuer crenenu aucconuanuu u pH pacTBopoB Ha mpumepe ciadbIX KUCIOT U
ocHoBaHui. Paccumrars pH u crenens nquccornuanuu 0,1 M pactBopa yKCyCHOW KMCIIOTBI

3. Koncranta paBHOBecus peakuuu Nogpy + 3Hypy 2 2 NHszq) Ke=0,1 mpu 673K.
PaBroBecHbIe KoHIICHTpauu [Hy| = 0,6 mons/m; [NH3] = 0,18 Moib/n. BeraucanTh Ha4aabHYIO U
PaBHOBECHYIO KOHIICHTPALIMH a30Ta.

4. CranbHasi KOHCTPYKLUS HAXOAUTCSA B MOpckoi Bojsie. Kakue mpoiiecchl MpoTeKaoT npu
ee koppo3un? Kak M3MEHUTCS KOPPO3MOHHBIM MPOLECC, €CIM K KOHCTPYKUHUH MPUCOEIUHHTH
LWHKOBBIA MPOTEKTOP?

9K3AMEHAIIMOHHBINA BUJIET NI12

1. Ipunnun Jle-IlaTense. DakTOphl, BIMAKOLIME HA CIABUT PAaBHOBECUS XHMHMYECKOU
peaxiuu. [lokazaTts Ha mpuMepax nonydenust ammuaka 1 NHs -+ HyO = NH4OH,,

2.  Tepmommnamuueckass cuctema. Bunbl cucteM. CocrosiHue cuctembl. DOyHKIUU
COCTOSIHUSL U TIapaMeTpbl CUCTeMbl. BHyTpeHHsIst sHeprus (ee (u3N4YecKuil CMBICT) U SHTAJIBINA
cuctembl. [IpakTuyeckoe NpUMEHEHHE STUX BETUYHH.

3. Beruncaure pH u pOH u crenens aucconuanuu pacrsopa: 8% pacrsop HF

Kz =6,61-10*. TlnotHOCTH pacTBopa pasHa 1,2 r/em®

4. Yepes pactBop FeCl, nponmyctunu tok cunoit 3A B Teuennu 10 munyTt. Paccuutats
Maccy Jkeses3a, BblaenuBiierocss Ha karonax npu B,= 80 %. Kakas napamienbHas peaxius
IIPOTEKaeT HapsAly C BBbIAEICHUEM jKene3a Ha Kartoje? Kakoil ra3 M B KakoM KOJMYECTBE
BBIJISNTAJICS HA HHEPTHBIX aHoaax rpu 100 % BeIxoze 1mo ToKy?

SK3AMEHAIIMOHHBIA BUJET N13

1. TloHaTHe O CKOPOCTH XUMHUYECKHX peakuuid. CpenHss U MTHOBEHHas CKOPOCTh
peaknuu. DHEpPrus aKTHBAIlMM TIpollecca B OOBIYHOH peakmuh ¥ TPU  HCIIOTH30BAHUH
karanu3aTtopa. CKOpPOCTh TETEPOTeHHBIX peakiuid u ux ocoOeHHocTH. Ilopsamok u
MOJICKYJISIPHOCTh PEaKInu.

2. CocraBbTe cxeMy u paccuurtaiite DJ{C raapbBaHUUYECKOrO 3JIEMEHTa, B KOTogOM OBl
nporekana peakuus: Cd + Cu®* = Cd** + Cu, eciu koHueHTpawust HoHOB B pacteope: [Cd*] = 0,1
moub/1 1 [Cu?*] = 0,01 Mob/1

3. Haiitu pH u konuentpanuto rugapokcua-uona 0,1 % CH3COOH, p=1 r/em®
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4. MicxonHble KOHIIEHTPAIMK a30Ta U Bogopoaa B cucrteMe: Ny ) + 3H, () 2 2NH3() Obun
[N2] = 2 mounw/n, [Hz]= 8 monb/n. K MOMEHTY HacTyIuieHHsI paBHOBecusi nipopearuposaio 10%
HCXOJHOTO KOJMYECTBA a30Ta. BO CKOJIBKO pa3 M3MEHHUTCS JaBJICHUE IOCIIC MPUX0Ja PEaKIMA K
pasrosecuio. T = 500°C.

D9K3AMEHAIIMOHHBINA BUJET N 14

1. CBs3b cTangapTHOM sHepruu [ 'nbOca peakiuy ¢ KOHCTaHTON paBHOBeCHA. CBS3b MEXKIY
K, u K¢ 3aBUCHMOCTb KOHCTaHTBI CKOPOCTH PEAKIIUH B 3aBUCUMOCTHU OT TEMIEPATYPHI.

2. Bo ckomnbko pa3 pactBopumocts (Moiib/i1) Fe(OH),, 6onbiie pactBopumoctu Fe(OH) 3,
ecim TPy =5-107% TTP ,=3,8-10°%.

3. KNO; + KMnO4 + KOH — KNO3; + KoMnO,4 + Hy0. PaccraButh ko3(ppuiiueHTsl,
yKa3aTh OKHUCIIUTEIh M BOCCTAHOBUTENb. [lOWIeT 1M CaMONMpPOM3BOJIBHO PEAKIUS B MPSIMOM
HanpasiieHuu? OO0CHOBATH OTBET PACUETOM.

4. DneKTpoJiu3 PacIIaBOB M pacTBOPOB. B ueM 3akitouaroTcsi 0COOEHHOCTH 3JIEKTPOJIN3a B
BOJHBIX pacTBopax? YUTo Takoe BBIXOJI IO TOKY U MEPEHAIPSHKEHUE PEaKIuu?

9K3AMEHAIIMOHHBIN BUJET NI15

1. OOpatuMble peakuuu. 3akOH JEHCTBUS MacC M KOHCTaHThI paBHOBecua Kc um K,
B3anMocCBs3b 3THX BEIMYUH JUIS TOMOTeHHBIX ra3000pa3Hbix 4HClyy + Oy = 2H0(ry + 2Clory 1
KoHJieHcupoBaHHbIX cucteM CaCO3 = CaO + COa.

2. PaccunTars koHnenTpanuio nosos H™ OH "u pH 0,5 % pactBopa NH4OH

3. [Tonb3ysick TaOMUYHBIMU TaHHBIMH, paccuuTaTh AH 293 peakimm

CO(F) + H,O =CO, ot H, o)

Onpenenmutb: a) AU9g peakiiuu; 0) CKOJIBKO TPaMMOB M CKOJIBKO JiuTpoB CO BCTYNWIIO B
peakiuio, eciu Boiaenumioch 14,66 k/x terna (H.y.)?

4. CranbHasi neTanb ObUla TalbBAaHMYECKH OLMHKOBaHA 3a 1 dac 40 MUHYT B BOJHOM
pactBope ZnSQO4 Macca nokpeiTusi cocraBuia 7,84 v, Bi= 72,2%. Yemy Obliia paBHa cuia Toka?

DK3AMEHAIIMOHHBINA BUJIET N16

1. Crynenuarass agucconuanusi 3JEKTPOJIMTOB B pacTBopax. KoHCTaHTBEI aucconuanuu
KHCJIOT M OCHOBaHMM. OCHOBHBIE, KUCITBIE U cpefHue coiu. VX nuccormanus.

2. Omnpenenuth pacTBOpUMOCTh AgyS, ecnm ero [IP = 6.10°°. Kax wu3meHuTes
pactBopuMocTh AgyS ecnu B pactBop 1006aButh 0,5 M KjS.

3. Beruncnnte KoHIEHTpanuto noHoB Bogopoja u pH B 0,01 M NaOH u 0,01 M pactsope
NH,OH.

4. Paccuuraiite DJIC snemenra Pt/Co®" 0,01; Co?* 10 // Cr** 103, Cr **, 10°M/w/ Pt,
VYkaxxuTe peakliiy U HOJSPHOCTh SJIEKTPOJIOB.

DK3AMEHAIIMOHHBIA BUJIET N17

1. OKuCANTENBHO-BOCCTAHOBUTENBHBIE peakiuu. Kputepuu, onpeaensonye HarnpapieHue
TUX peakiuid. Meroa momypeakiui st moadopa Kod(p(GUIIMEHTOB YpaBHEHHM Ha TPHUMEPE
peaKkiuu:

Cu,S + HNO; (ko) — CU(NO3)2 + H,SO, + NO

2. Onpenenute pH pactBopa, conepxarero B 11 0,35r NH,OH.

3. Jlisa peakumn 2Cug) + 1/20501) = CuoOmy AH 298 KOTOpO¥ cocTaBiser -167,6 xJIxk,
paccuMTaTh: a) CKOJIbKO JIUTPOB KUCIOPOJAA BCTYNMUIIO B PEAKIHUIO, €CIU Bblaenuiaoch 335,2 kJlx
tera? 0) AU®y9g peakimu (B udpax).

4. CKOJNBKO TPaAaMMOB CEPHOUM KHCIOTHI O00pa3yeTcsi OKOJIO HEpaCTBOPUMOTO aHOJIA MpPH
3JIEKTPOJIU3e BOJIHOTO pacTtBopa NaySOy, eciii Ha 3TOM e aHoje BhIASTIIOCh 1,12 1 kucmopoaa
(H.y.). PaccunTath Maccy rasza, oOpa3oBaBILIErocsi Ha KaToe.

3K3AMEHAIIUMOHHBINA BUJIET NI18
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1. OcHOBHBIE 3aKOHBI XMMHUU: COXPAHEHHE MAaCChI, TIOCTOSIHCTBA COCTaBa, YKBUBAJICHTOB.
["a3oBbie 3akonbl. (Unciao ABoraapo, ypaBHeHne MeHeneeBa-Kianeiipona,3akoH 35KBUBAJICHTOB).
DOKBUBAJICHTHI PA3JIMYHBIX KJIACCOB BEIIECTB (OKCUIBI, COJIU, KUCIIOThI, OCHOBaHUS).

2. 3akon I'ecca m ero cnencrtBusi. TepMoxuMuuecKrue ypaBHEHHs. Pacuer TemioBbIX
a¢hekToB XuMHUECKUX peaknuid. [loka3aTh Ha MpUMepe peakIuh CHHTE3a aMMHAaKa.

3. s peakuun 2N,0 = 2 N +O; onpeenuth: 1) paBHOBECHBIC KOHIICHTPAIIMK BEIIECTB,
eciu ucxoauas [N,O] = 0,2 M, a k MoMeHTYy paBHOBecHs mipopearupoBaiio 20 % 3akucu a3oTa;
Omnpenenuts K, u K.

4. Kak mpoTtekaeT KOppo3usi XpOMHPOBAHHOI'O CTAJIBbHOTO M3JEIHS: a) B KUCIOH U 0)
HEUTpaJIbHOU cpejie MpU HAPYIIEHUH LEI0CTHOCTU MOKPBITUsA? CocTaBbTe CXEMbl KOPPO3UOHHBIX
rajbBaHUYECKUX FJIEMEHTOB U 3aMUIIUTE YPaBHEHUS pEaAKIIUil.

DK3AMEHAIIMOHHBINA BUJIET N19

1. Onpegenuts pH 0,01 M HC1 1 0,1 M HCN (K, = 8.10™).

2. 3aKkoH AeicTBUs Macc. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakluu OT KOHIIEHTPAIUH
peareHToB U TeMmIueparypbl. DHeprusa aktuBauuu. Ilopsnkm peakumnn. KoHcTaHTBI CKOpOCTH U
paBHOBECHSL.

3. lana peakuusi: CO + Cl,= COC1,. Ucxoanbie konuenTpauu CO u xjopa pasHsl 0,5 u
0,2 M. OnpenenuTh paBHOBECHBIC KOHIICHTPAIIMU BCEX BEIECTB B MOMEHT BpeMeHH, Koraa [Cl]
=0,1 M. Paccuutarh KOHCTAaHTY PaBHOBECHUS PEAKLUH.

4. OmnpenenuTh TEMIIEPATYPY, BBIIIE KOTOPOH Bo3MOkHA peakius: 2H,S + 30, = 2 H,0 +
2 SO,. Bce BemectBa razoo0passbl. Mper nu peakuus camMONpOM3BOJIBHO IPU CTAHAAPTHBIX
YCIOBHAX? DHTPONUMHBIA WM SHTATBIIUAHBINA (GaKTOp OMpeAessieT MPOTEKaHUEe peaKuu?

DK3AMEHAIIMOHHBINA BUJIET N20

1. BiusiHue Temmeparypbsl Ha CKOpPOCTh XMMHueckoil peakuuu. IIpaBuno Baut-I'oddda.
VYpaBHeHne AppeHuyca. DHEprusi akTHBAllMM M MPEASKCIOHEHIMAIbHBI MHOXHUTENb - HX
¢busnueckuit cmpica. Kak MokHO cABUHYTH paBHoBecue peakiuu 2N,0 = 2 Ny +O; B o6paTHOM
HampasieHuy, ecau AHy, <0.

2. BeruncnuTh KOHIEHTpanuo HoHoB Bonopoaa u pH B 0,01 % pactsope NaOH.

3. Ins peaxnuu 2N,0 = 2 N, +O; onpenienuthb: 1) paBHOBECHBIC KOHIICHTPAIIUU BEIIECTB,
ecin ucxoanas [N,O]=0,2 M, a x MOMeHTy paBHOBecHsl mpopearuposano 20 % 3akucu a3ora;
Omnpenemuts K, 1 Kc. 2) Bo CKOIBKO pa3 W3MEHHUTCS JaBJICHUE NP PABHOBECHHU 10 CPAaBHEHUIO C
VCXOJHBIM COCTOSTHUEM?

4. Jlnst ranpBanmdeckoro srementa Fe| Fe*? (0,001mons/m) || Ag'(0,1momb/1) |Ag ykasats

MOJISIPHOCTD 3JICKTPOAOB W HAIIPABJIICHHUC JABUKCHUSA 3JICKTPOHOB BO BHEIITHEN IICIIN. Paccuurartb
SIC.

DK3AMEHAIIMOHHBINA BUJIET N21

1. OkucauTenbHO-BOCCTAaHOBHUTEIbHBIE 1 0OMEHHbIE peakuuu. Kpurepuu, onpeaenstomue

HaIpaBJieHUE 3TUX peakuuid. PacctaButh koA (UIIMEHTHI U MIOKa3aTh HAa IPUMEpPE pPeaKIINU:
Al + KMnO,; + H,SO,— A|2(SO4)3 + MnSO, + K,SO, + H,O

MOMIET JIM JaHHAs peaKkusi caMonpon3BoiibHO? OTBET 000CHOBATH PACUETOM.

2. PaccumuTath TemnoBoi 3¢dekT mporecca 1 paBHOBECHYIO TEMIIEPATYpY Ui PeaKLUu:

Al,Cs wt 60, = 2Al,0; w T 3CO:..

Kakoe xo1-Bo Temia Bbienuthes npu oopazoBanuu 101 CO;.

3. Haiitu pH u xonnenTparuto ruapokcua-uona 6 % CH3COOH, p = 1,1 r/em®

4. IlpruuHBl BOZHUKHOBEHUS TalbBaHOMap Npu KOoppo3uu. CrocoObl 3alUThl METAJUIOB OT
KOPPO3HHU.

D9K3AMEHAIIMOHHBINA BUJET N22
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1. ToMoreHHsIil U reTeporeHHbIN Katanus. BnusHue xatanuzaTopa Ha Oapbep MpsSMOU U
oOpatHOM xumuueckod peakuuu. Kartanmu3 u xumuueckoe paBHOBecue. JlocTomHCTBAa H
HEJIOCTATKH TOMOT'€HHOTO U TeTEPOreHHOT0 KaTaau3a.

2. Paccunrars pH u crenens quccormaruu 0,1M pactBopa NH,OH, K= 1,8-10 N

3. I'ereporenHoe paBHOBECHE OCAJOK - HACBHIINIEHHBII pPacTBOp TPYJHO PacTBOPUMOIO
anektposuta. Paccunrtars 1P Hackimennoro pacteopa AI(OH)s ecniu konnenTpanust nonos OH B
HeM paBHa 10° M/ Kak MOXHO CHABHHYTb PaBHOBECHE B 9TOM CIy4ae B IPSIMOM H OOPAaTHOM
HarnpaBJIeHUAX ?

4. CocraBbTe cxemy u paccumutaiite DJIC ranpbBaHHYECKOTO 3JEMEHTA, B KOTOPOM OBI
npotexana peakuus: Ni + Ag' = Ni?* + Ag, ecii KOHIIEHTpPAIMsI HOHOB B PacTBOPE: [Ni2+] =0,01
Mo/ u [Ag'] = 0,1 Momb/n

3K3AMEHAIIMOHHBINA BUJIET N23

1. KoncranTa ckopocTu. DHEprusi akTUBAMU Ipoliecca. DHEPrus aKTUBALIUU, IEPEXOTHOE
COCTOSIHME€ M aKTMBHPOBAaHHBI KOMIUIEKC Ha IPHUMEpE OJHOCTaaAuiiHOW peakuuu. Hapucoatb
JuarpaMmy peakuuu. BiusiHue Temneparypbl Ha CKOPOCTb XUMUUYECKOW PEaKLIUH.

2. CKOJBKO TerIa BRIICTUTCS TPU 00pa3oBaHuu | KT KpEMHUS IO peaKIuu

SiO, + ZMg (t8) = ZMgO(TB)+ Si(TB)

Haiitn paBHOBECHYIO TeMIlepaTypy AJaHHOW pEaKIvu.

3. Onpenenuth JaBjieHHE B cocyae o0bemMoM 14 11 ra3oBoil cMecu mpu 2OOC, COCTOSIIEN U3
18 r xsopa u 12 r azora.

4. 3anumuTe YpaBHEHHS OJIIEKTPOJIHBIX IMPOLIECCOB U TOKOOOpa3yrolled peakiuu,
paccumntaiite 3/]C raipBaHUYECKOrO SJIEMEHTA!

Cu | Cu®* (0,01momb/1) || Ag” (0,1 Monb/n) | Ag

D9K3AMEHAIIMOHHBINA BUJET N24
1. Teopust snekrponuTHueckod aucconnanuu. CrocoObl BBIPAKEHUS KOHLEHTPALUH.
Cunpuple W cnalbie dnekTponuTbl. CTemeHb W KOHCTaHTa aucconuanuu. Haiitu pH u
KOHIIeHTpaIuto ruapokcua-uona 6 % CH3COOH (p = 1,1 F/CM3)
2. Tepmomunamuueckas cuctema. Buabl cuctem. CocTosiHuE CUCTEMBbl. BHYTpeHHss
DHEPTHS ¥ SHTAIBIHS CUCTEMBI. DU3UIECKHUI CMBICIT ATHX BEJITMYMH U B3aUMOCBSI3b MEX/Ty HAMH.
3. Ilpu xakux ycinoBMsAX Haxo BecTu peakuuto Np ) + 3Hy ) <& Equation.3 2 NH3 (v,

H0298= -92,3 k/I>k, 4TOOBI OMYYUTh MAaKCHUMAalbHBIN BbIX0oJ amMMuaka? Kak oOBSCHUTH, YTO Ha
MpaKTUKE CHHTE3 aMMUAaKa BEYyT MPHU BBHICOKUX JIaBIICHUSIX U TEMIIepaType (400-5000C)?
4. Beruucnuts pH 0,1% pactBopa Ca(OH), ecnu ero I1P = 5,5. 10°°,

DK3AMEHAIIMOHHBI BUJIET N25

1. I'eteporenHoe paBHOBeCHE OCAIOK - HACBIIEHHBIN pacTBop. Hamucars Beipaxenue 1P
st Cr(OH)3 u paccuntath pacCTBOPUMOCTD STOTO COSAMHEHUSI B M/JT U T/11. Y CIIOBUS OCAKICHUS U
pacTBOPEHUS OCAJKOB.

2. BHyTpeHHsis 5Hepruss M HHTAIbNMS CcUCTEeMBbI. [IpakThueckoe NpPUMEHEHUE STUX
BenuuuH. [1epBbIil 3aKOH TepMOAUHAMUKH. DHTaIbNUA. TermoBeie 3G dekTsl peaknuii Qv u Qp.
OHJI0 - ¥ 3K30TEPMUYECKUE PEAKLINH.

3. [Ipu kaxom oO0IIIEM JTaBICHUH TOKHA HAXOAUTHCS paBHOBECHAS! CUCTEMA

PC|5 o= PC|3(1—) + Clz(l—),
uT0o0bl mapuuansHoe gasneHne PCls mpu 250°C 6buto pasao larm. K= 1,78.

4. Tlpu snextponuse BoAHbIX pacTtBOpoB MgSO, u CuSO4 B JIBYX NOCIEI0OBATENBHO
COEIMHEHHBIX JJIEKTPOJIM3EpAaX Ha KaToJe OJHOro u3 HuX Beienwiock 0,2 T Bomopoja.
Paccuntare Maccel BemiecTB, 00pa3oBaBIIMXCS HA BCEX JAPYrUX OJIEKTpoAax (aHOABI HE
pacTBOpUMBbI€) MpH BbIxoae 1o Toky 100%?

DK3AMEHAIIMOHHBINA BUJET N26
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1. I'maponu3s coneit. Crenenp U KOHCTaHTa ruaposnsa. CTyneH4yarsiii ruaponauns. Bnusaue
TEeMIEpaTyphl, pa30aBiIeHHs] U OJTHOMMEHHBIX MOHOB Ha rujponu3 conei. Koncranra ruapomnusa.
pH cpensl ipu ruaponuse coneit. CABUT paBHOBECHS TP THAPOIIH3E.

2. Onpexenuts pH 0,1% HC1 1 0,1 M HCN (K, = 8.10™).

3. Ucxoanble koHUeHTpanuu BemecTs B peakuun  CO) + HoO(y @ Hyry + COy(ry ObLn:
[CO] = 0,05 moaw/n; [H,O] = 0,06 mons/n; [Hz] = 0,2 monbe/im; [CO2] = 0,4 monb/n. Beruuciure
KOHIIEHTPAIlMU BCEX YYAaCTBYIOIIMX B PEaKIMM BEIIECTB IOCJE TOro, kKak mpopearuponayio 60%
H>0. HaiiTu KOHCTaHTY paBHOBECHUS PEAKLIUH.

4. PaccuuTarh 3JEKTPOJHBIC MOTCHIMAIBI MEIHOTO Cu|Cu2+ (0,01 m/;m) m HUKEIEBOTO
Ni|Ni?* (0,01 wm/im) snexrpomo. COCTaBUTh ranbBaHHYECKHil sneMeHT. Hammcarh peakumu Ha
katoje u anozae. Paccunrars DJC snemMeHTa.

DK3AMEHAIIMOHHBINA BUJIET N27

1. T'omoreHHBI Karanu3. BimsHue karanw3aTopa Ha Oapbep NpsMOM u 0OpaTHOU
XuMHYeckor peakuuu. Karanm3z u xumudeckoe paBHOBecue. J[OCTOMHCTBA W HEIOCTaTKH
TOMOTEHHOTO U T€TEPOT€HHOT0 KaTaau3a.

2. Haiitu pH u koHuenTpamuto ruapokcua-uona 6 % CH3COOH, p=1,2 r/em®

3. OnpenenuTh TEMIIEPATyPy, BBIIIEC WU HIKE KOTOPO BO3MOXKHA PEAKITUS:

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

Bce BemecTBa ra3oo0pa3Hbl. SIBiIseTCS peakius 3K30- WM YHIOTEPMHUYECKON?

4. CoctaBbTe CXeMy OHJIEKTpOJIM3a AMXJIOPHAA OJOBa HAa MEIHBIX 3JMekTponax. Kakoe
KOJIMYECTBO 0JIOBA BBIIEIMUTCA Ha KaTone, eciau Tok 0,25 A mpomyckarh B TeueHue 10 MUHYT.
PaccuunTaiiTe 2JIeKTpOXUMUYECKUM SKBUBAJICHT 0JioBa B I/A-4. BT = 100%.

DK3AMEHAIIMOHHBI BUJIET N28

1. Kak mporekaer KOppo3usi XPOMHPOBAHHOI'O CTaJbHOTO W3JEIMS C HapyLIEHHBIM
MOKPBITHEM B KUCIION M B HEUTPaIbHOM cpefax? 3anuiinTe KOPPO3UOHHBIE TTPOIIECCHI.

2. Xumuueckoe paBHOBecHe. KOHCTaHTBI CKOPOCTM M XMMHYECKOTO PaBHOBECUS U
3aBUCHUMOCTB UX OT TEMIIEpATyphl U BUIa peakiui. PaBHOBecHE B Te€TepOreHHON CUCTEME

Crpagur) + COxp) =2 COq
YCTAaHOBHJIOCH TIPU CIICAYIONIMX KOHIIEHTPAIMAX pearupyronux BeriectB (Moss/n): [CO2] = 0,6,
[CO] = 0,4. Beruncnuth ucxoanyro kKoHueHtpauuto CO;. 3anucar MaTEMaTHUECKOE BBIPAKEHUE
Kp n onpenenuts coBnagarot i Kp u Kc uncinenno.

3. Jnsa nomyuenus 1 M xjiopa (H.y.) anekTposnn3oM BojgHoro pactBopa NaCl uepes
anexTposuzep Obu1o mpomymieHo 2500A «yac snekTpudectBa. COCTaBUTH CXEMY SJIEKTPOJIM3a U
paccuuTaTh BBIXOJ IO TOKY XJIOpA.

4. Onpenenute pH pactBopa, conepxariero B 11 0,351 NH,OH.

DK3AMEHAIIMOHHBINA BUJET N29

1. DnexTposnn3 BOAHBIX pacTBOpPOB. 3akoHbI Papajes. 3amucaTh peakLUU dJIEKTPOIU3a
FeCl, Ha MHEPTHBIX 3JEKTPOAAX U BBIYMCIUTH MACCY BEIECTBA, MOJYYSHHOTO Ha KaTo/Ie U 00beM
ra3a, BbIAEJIMBILIErocs Ha aHoze. Bpems anekrponnsa 30 MuHyT, a cuna Toka [=2A, ecnu BbIXOJ
no Toky Br=100%. Kakue BemectBa OyayT BBIACNATHCA Ha AJIEKTPOAAX IPU 3aMEHE MHEPTHOIO
aHoja Ha Fe?

2. Kputepun caMonpon3BOIBHOTO MPOTEKAHHSI XUMHUYECKUX peaKIuid. JHTATBIUHHBIA
SHTPONMUIHBIN (AKTOPHl XUMUYECKHX peakuuid. OnpeaenuTb BO3MOKHOCTh CaMOIIPOU3BOIBHOTO
NPOTEKAHHS PEAKIIMH [IPH CTAHAAPTHBIX YCIOBHSX. YKaxKuTe 3HAK AS xp. OTBET 000CHYNTE Ha
npumMepe peakun: PbO) + COyy = Pb + COyp.

3. DHepreTuuecKkue AuarpaMMbl XUMHUYECKUX PEaKIMi. JHEPrus aKTHBAIlMU. Y paBHEHUE
Appennyca. Ilpasuno Baut-I'opda. Kak u3MEeHHTCS CKOpPOCTh pPEaKUUMU TPU THOHUKECHUHU
temneparypsl Ha 50 °C, ecau TemnepaTypHblii Koaduiuent y = 3,0?
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4. OcHOBHBIE 3aKOHBI XMMHUU (COXpaHEHHE MAacChl, MOCTOSHCTBA COCTaBa, YKBUBAJICHTOB.
["a3zoBeiec 3akoHbl (ABoraapo, MenaeneeBa-Knaneiipona...). IlapiuanpHbie naBieHUsS Ta30B.
3aKOH HKBUBAJICHTOB. AOCOJIOTHBIC U OTHOCUTEILHEIC MAacChl aTOMOB. ATOMHAs €IUHMIIA MACChI.
UYucno ABorazpo. OTHOCUTENbHAS MOJIEKYJIsipHas Macca. Mok, MouisipHasi macca. DKBUBAJIEHTHI
Pa3IMYHBIX KJIACCOB BEILECTB.

D3K3AMEHAIIMOHHBINA BUJIET N30

1. Hamumwure ypaBHEHHMsI 3JIEKTPOAHBIX IPOLECCOB, MOJAPHOCTh 3JIEKTPOAOB U

TOKOOOpa3yromiel peakuuu, paccuntaiire 9/1C anemenra:
Fe| Fe?*(1mons/n) || Ag* (0,01 monb/) | Ag
2. OnpenenuTb BO3MOKHOCTb CaMOIIPOU3BOJIBHOTO IIPOTEKAHUS PEAKIIUU
PbO(K) + CO(F) = Pb(K) + COz(r)

IpY CTaHJAPTHBIX ycIaoBUAX. OnpenennTe TeroBor AP GEeKT 3TON peakunuu. Y KaKUTe 3HAK ASOX‘p‘
OtBetbl 060CHYiIITE.

3. B xakom unTepBane pH HuKenb ¥ HMHK OyAYyT KOPPOAUPOBATh B YCIOBHSIX BOJOPOIHOM
Jenosgpu3auu’?

4. Paccunrars pH B Hacsimennom pactBope Co(OH)z; TTP = 4.10™

IK3AMEHANIMOHHBIE BUWJIETBI BTOPOI'O CEMECTPA

9K3AMEHAIIMOHHBINA BUJIET N1

1. OCHOBHBIE MOJIO)KEHUS] KBAHTOBO-MEXaHMUYECKOW TEOpPUM CTpPOEHHUs aTroMoB bopa.
SAnepnas Mozens aroma. CTpoeHHE sijipa, MacCOBOE€ YUCIIO, IPOTOHBI, HEUTPOHBL. M30TOmBLI
ATOMHBIE MaccChl 3JIEMEHTOB, BHECEHHBIE B IIEPHUOMUECKYIO CUCTEMY.

2. TlokaxuTe, yeMy paBHbl UYHCJICHHbIE 3HAYEHHUS KBAHTOBBIX YMCEN MJIS DJIEMEHTA,
JIIeKTPOHHAs KoH(Urypamus kotoporo 4s23d. Uto xapakTepusyioT 51 KBaHTOBBIC umcma? Uro
3TO 3a AneMeHT? Ero cBoiicTBa U Moxy4eHue.

3. Kakue BaneHTHble OpOUTANM XpOMa MPUHUMAIOT ydacTUe B 00pa30BaHUU G - CBSI3ed U
10 KaKOMY MEXaHU3My B HOHE [Cr(H20)6]3+? Kako tun rubpunmszanuu AO HoHa Xpoma U
CTPYKTypa 3TOro noHa?

4. XKenezo, xko0anpT, HUKEIb. JJIEKTPOHHBbIE KOH(MUIYpalMM U CTENEHH OKHUCICHUS.
Xumnueckue coiictsa. [lonyuenue. [Ipumenenue. Kak u3 4yryHa nosiyyaror cTaib.

DK3AMEHAIIMOHHBIA BUJIET N2

1. 'maBHOE, OpOUTAIbLHOE, CIMHOBOE U MarHUTHOE KBAaHTOBBIE UKCIA, KAK XapaKTEPUCTUKH
COCTOSIHUSL DJIEKTPOHOB B aToMe. B3auMMOCBs3b MeXJy KBAaHTOBBIMH uuciamu. Pacnucatb
KBAHTOBBIE YHCJIA JJI BaJICHTHBIX 3JIEKTPOHOB aroma Mo.

2. KoBaneHTHass M BOJOpOJHAst CBsA3b. MeXaHW3Mbl KOBAJIEHTHBIX CBsi3eil BiusHue
BOJIOPOJIHBIX CBSI3€H Ha CBOMCTBA BEIIECTB.

3. Tlokazate oOpazoBanme komiuiekca [Cr(NHs)g]Cls m  ykasare ero crpykrypy,
ruOpuAU3aIII0, MATHUTHBIE CBOMCTBA.

4. @usnyeckuil CMBICI BEIWYMH: NOTEHLUAT HOHM3ALMH, CPOJICTBO K DJIIEKTPOHY,
AIIEKTPOOTPHULIATEILHOCTh U JTUMOJBHBIA MOMEHT MOJEKylNbl. [lepuolnyHOCTh B HM3MEHEHHH
pa3MepoB aTOMOB, X SHEPrUil MOHM3ALMH, CPOJICTBA K BJIEKTPOHY M JIEKTPOOTPHULIATEIBHOCTH.
[IIxana smekTpooTprunateabHOCTU.MIOHHAS M HEMoJIsIpHAsl CBSA3M - KpailHUE ClIydau KOBAJIEHTHOMN
cBsA3U. CTENeHb HOHHOCTH CBSI3U - KaK OHA ONpeeseTcs?

5. lllemounsle MeTauibl. XUMU4ecKne cBorcTBa. [IpuMeHnenue.

3K3AMEHAIMOHHBIN BHUJET N3
1. Teopus rubpunmzaiuu. HampaBieHHOCTb W KpPaTHOCTh XHUM. CBs3H. [eomerpus
Mosekya. Teopus ['mtecnu.
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2. Kak ob6pazyercs komriekc K[Al(OH)4] 1 kakue opOUTaIN aTrOMUHUSL YIaCTBYIOT B €TO
o0Opa3oBaHuy. YKa3arh TUI THOPHUIM3AIMHA, MATHUTHBIE CBOMCTBA U MPOCTPAHCTBEHHOE CTPOCHHE
KOMILJICKCA.

3. OCHOBHBIC TOJIO)KEHUSI KBaHTOBO-MEXaHHMUYECKOW TEOPUHM CTPOSHUS aToMoB bopa.
Snepnas monens aroma. CTpoeHHE sijipa, MAacCOBOE YHMCIO, MPOTOHBI, HEUTPOHBL. M30TOMBI.
ATOMHBIEC MacChl JIEMEHTOB, BHECEHHBIC B IIEPHOIMYECKYIO CUCTEMY.

4. TlokaxxuTe, 4eMy paBHBl YHCJICHHbIC 3HAYCHHMS KBAHTOBBIX YHUCEN JJIS 3JEMEHTa,
3IIeKTpOHHAs KoH(uryparus kotoporo 4s?3d%. Uto xapakTepu3yioT 5TH KBaHTOBBIC 4mcia? UTo
3TO 3a neMeHT? Ero cBoiicTBa U MOIy4YEHHUE.

9K3AMEHAIIMOHHBINA BUJET N4

1. Cnud snektpoHoB. [Ipunnun [laynu. EMKOCTB 3JIEKTPOHHBIX YPOBHEH, MOJAYPOBHEU U
AO mo snexrponam. IlpasBuna I'yana u Kneukosckoro. [ns snementa Cr 3d°4s OTIpENICIUTh
KBAHTOBbIE YKCIa JJIS YKa3aHHBIX AJIEKTPOHOB M BO3MOXHBIE CTENeHU okucieHus. CBoiicTBa
XpoMa U €ro NpuMeHEeHNe

2. IlpuBectu crpykrypubie dopmynsl coenunenuit CH3;C1l, COCl,, CO;. Ykaszare Tul
ruOpHUIN3ai U KPAaTHOCTh CBSI3€H B JAaHHBIX MouieKylax. OOBSCHUTH pa3ivuusi B OTICIBHBIX
CBsA3sX. MoJeKyIbl MOJSIpHbIE WIH HET?

3. 'maBHOE, OpOUTAJIBHOE, CIMHOBOE U MarHUTHOE KBAaHTOBBIE YHCIA, KAK XapaKTEPUCTUKU
COCTOSTHUSI DJIGKTPOHOB B aroMe. B3anMOCBA3b MEXIYy KBAaHTOBBIMU YHCIAMHU. DJIEKTPOHHBIE
0001104KH (c110M), 10,1000JI04KH (IIOJICIION ), aTOMHbIE opOuTanu. PopMa, OpUEHTAUS U EMKOCTb
AO. IlpogemoHCTpUpOBaTh BCE B3aUMOCBSI3M Ha mpuMepe aroma Mo. Pacnucarte KBaHTOBBIE
yKclia JJis BaJIEHTHBIX JIEKTPOHOB aroma Mo.

4. TlomydyeHwe W TpUMEHEHHUE XKelle3a, OTHOUICHHE K BOJAE, KHUCIOTaM M Iejoyawm,
KOPpO3Usl €ro B KUCIIBIX U HMIEIOYHBIX Cpeaax.

SK3AMEHAIIMOHHBIA BUJET N5

1. Mmuoroanektponnsie aToMbl. llopsimok 3aceneHust ypoBHeH, moaypoBHedl u AO
anexkrpoHamu. [lpunuun Ilaynu, IlpaBuna I'ynma m KneukoBckoro. [Insi kakux aTOMOB 3TO
npaBuio peanusyercs? IlpuHIMI MHUHUMyMa 5SHEPruyd TMpPU  3alOJHEHUU 3JIEKTPOHAMH
nonypoBHell u opOutaneii. OCHOBHbIE U BO30YKIEHHBIE COCTOSIHUS aromoB. [louemy mocie
KaJbIUs DJIEKTPOHAMU 3amoyiHsgeTcs d-, a He p-MOoAypPOBEHb?

2. o u - cBs3u. Uepe3 opOWTaNM HAPUCOBATh CTPYKTYphl Mojekyn amneruieHa CpHy m
YKCYCHOM KUCIOTHL. YKa3aTh TUIBI THOPUIN3AIUN aTOMOB YTIIEpOa B 3TUX COSTMHEHUSX.

3. Kakue BaneHTHbIE OpOMTAIM XpOMa MPUHUMAIOT y4yacTue B 0Opa3oBaHUM G - CBA3EH B
HOHE [Cr(H20)6]3+? KakoB Ttun rubpuamzanmun AQO HOHAa XpomMa, MarHUTHBIE CBOICTBA H
CTPYKTypa 3TOro noHa?

4. Teopus rubpumusanuu. HampaBieHHOCTh W KpaTHOCTh XUM. CBSI3H. | eomeTpus
Mosekya. Teopus [M'mutecnu.

SK3AMEHAIIMOHHBIA BUJET N6

1. Tlepuoanueckuii 3aK0H W mepuoaudeckas cucrema Menzaeneesa. Ilepuoxa, rpynmnsl u
noarpymnmbl. CemelcTBa aneMeHTOB. [[pUIrHBI TEPHOIUIECKOTO U3MEHEHHSI CBOMCTB AJIEMEHTOB.
Haubonee ycroitunBbie dSIeKTpOHHBIE KOHpUTypanmuu aToMoB. [lo kakuM Qu3nIecKuM
napamMeTpaMm (SHEpPrus HWOHHW3AlUHM, CPOJCTBA, DJIEKTPOOTPUIIATETLHOCTh U JJIEKTPOHHOE
CTPOEHHE) MOKHO OTJIMYUTHh METAJLJI OT MeTayuionaa’?

2. YKaxuTe, B KAKOM COCTOSHUM THOpUIM3AIMU HAXOAUTCS KOMIUIEKCOOOpa3oBaTellb B
HOHE [CO(OH)G]'A"? Kak obpasyercs stor kxommiekc? OxapakTepu3oBaTh €ro MarHUTHBIC
CBOICTBA, CTPYKTYPY U IIBETHOCTh. KOMILJIEKC BBICOKO- MM HU3KOCITUHOBBIN?

3. TlokaxuTe, yeMy paBHbl YHCJIICHHBbIC 3HAUEHUS KBAHTOBBIX YHUCEN JIA DJIEMEHTa,
3JICKTPOHHAsT KOH(PUTYpAIHs KOTOPOTO 5s%4d*. Uro XapaKkTepU3YIOT 3TU KBAHTOBBIE yucia? YUto
3TO 3a 35ieMeHT? Ero xumuueckue cBorMcTBa
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4. IlonydyeHne U XUMHUYECKUE CBOWCTBA JIEMEHTOB 2 TPYIIIbI, [IABHON NOATPYIIIHI.

9K3AMEHAIIMOHHBINA BUJET N7

1. Ileppogu4yHOCTh B M3MEHEHHHM PAa3MEPOB aTOMOB, SHEPIUsl MOHM3ALUU U CPOJCTBA K
ANEKTPOHY M BJCKTPOOTPULATEIBHOCTM B MEpPUOJAX U TpyMIax. Bnusaue
3JIEKTPOOTPULATEIBHOCTH HA MOJSIPHOCTD U BUJI XMMUYECKOM CBS3H.

2. Metoj BaJICHTHBIX CBSI3€H WJIM CIIMHOBAs T€OpUsl BAJICHTHOCTHU. [10JIIpHOCTS  CBSI3U U
MOJISIPHOCTh MOJIEKYJ. JumnonbHble MOMEHTHI. OnpenenuTs nojasipHocts Mojiekya Hp, CHClsz u
CH3Cl. HapucoBaTh pacroyioskeHue opOUTajei B STUX MOJICKYJIaX B TPOCTPAHCTBE.

3. Onpenenurte 3apsa KOMIUIEKCOOOpa3oBaTenei M KOOpAMHAUMOHHbIE uncia. Kakue u3
TUX KOMILJIEKCOB SBJISIOTCS TNapamMarHUTHbIMU. Kakod Buj ruOpuausanud U CTPYKTypa B
komriekcax Ko[CuCly] u [Cu(NH3)4](NO3),?

4. o u - cBa3u. HapucoBaTh cTpykTypsl Mosieky: aneruneHa CoHy 1 yKCyCHOM KUCIIOTBI.

DK3AMEHAIIMOHHBINA BUJIET N8

1. ®opma u opuentanuss AO. Kak pacnonoxensl AO B NpOCTPaHCTBE B MOJIEKYJE
aneruiena CoHp m nukiorekcane. OCHOBHBIE M BO30YXICHHBIE COCTOSHUS aTOMOB. ATOMHBIE
CHEKTPHI - YTO OHH OTPAKAIOT?

2. Tlepuonuyeckuil 3akoH U mepuoanyeckas cuctema Menpaeneesa. [lepuon, rpynnel u
noarpynnsl. CemeiicTBa 3reMeHToB. [IpUunHBI IEpHOINYECKOTO N3MEHEHHUS CBOMCTB 3JIEMEHTOB.
Hambonee ycroifumBbeie 3IEKTpOHHBIE KOH(UTypanuu aToMoB. [lo KakuM (QHU3UUECKUM
napaMeTpaM MOKHO OTIUYHUTh METAJT OT MeTayjiona?

3. Kakue 13 nepeuncieHHbIX KOMIUIEKCHBIX coenHenuit mapamarautHsl: 1 - Na[AgCly], 1
- Nay[NiFg], 1l - K;[PtClg]? Buabr rubpuanzaimu? CTpyKTypa U MarHUTHbIE CBOMCTBA 3THX
COCTUHEHUN.

4. MeTton BaJIGHTHBIX CBSI3€H MJIM CIIMHOBAsl TEOpUs BaJIEHTHOCTU. [loNApHOCTh  CBSI3U U
NOJIAPHOCTh MoJIeKYN. JlumonpHble MOMEHTHl. OmpenenuTh MOJNSIPHOCTh MOJIEKYN BOJIBI U
CH3Cl.HapucoBath pacnonoxeHue opOuTaneil 3Tux MoJeKysl B IPOCTPAHCTBE.

SK3AMEHAIIMOHHBIA BUJIET N9

1. [Ipuponga XuMUYECKOW CBS3H, YCIOBHE M CIOCOOBI €€ BO3HMKHOBeHMs. Kak CBsi3aHbI
JAJINHA U SHEPrus CBA3H. OCHOBHBIE THIIBI XUMHUYECKON CBS3M. I[J'If[ aMMHakKa, alilcTuJC€Ha U MOoHa
aMMOHHMSI HapHCOBaTh MPOCTPAHCTBEHHYID CXEMYy CTPOCHHUS MOIIEKYN uYepe3 opOuTanu u
OTIPENIETTUTH BUJIBI THOPHUIU3AINH.

2. Jlnst omementa 3d°4ST ompeseanTh KBAHTOBBIC UHCNA IUIS YKA3aHHBIX SICKTPOHOB H
BO3MOXHBIC CTCIICHU OKHCJICHUSL. HOJ’Iy‘—IeHI/Ie n IIPUMEHCHUEC 3TOro DJICMCHTA B
MPOMBINIJICHHOCTH.

3. Kak pacnpenenensl d-37I€KTpOHBI IO OPOUTAISAM XpoMa B KOMILIEKCE [Cr(CN)6]3'?
VYkazaTh BHUJA THOPHAM3AIMHM, MArHUTHBIE CBOMCTBA, OKPAIIMBAEMOCTh W MPOCTPAHCTBEHHYIO
CTPYKTYpPY KOMILIEKCA.

4. XuMu4ecKue cBoicTBa XJiopa. Ero monydenue u npuMeHeHue.

DK3AMEHAIIUMOHHBIA BUJIET N10

1. KoBasienTHas cBsi3b. OOMEHHBIN U TOHOPHO-AKIENITOPHBIN MEXaHU3Mbl BO3SHUKHOBEHHS
XUMHUYECKON cBsi3u. PacnmapuBanue snexTpoHoB. IlpuBectu mpumepsl oOpa3oBaHus CBs3ed B
MOJIEKYJIe a30Ta, ammuaka, nona BF, . ['mbpunuzamnus u ee Buabl. YKazarh BU THOPUIUA3AINHN B
amMuake, mona BF, .

2. Kaxne u3 xomiuiekcos [Fe(CN)g]®* u [Fe(H20)s]®" muamarnuTHBIe 1 napaMarHuTHSL.
YKakuTe THUN THOPHAW3ANUA W TMPOCTPAHCTBEHHOE CTPOCHHE, OKpAIIMBaeMOCTh.  (OTBETHI
000CHOBATb.
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3. Jlns onmementa 3d°4s! ONPEIEIUTh KBAHTOBBIE YUCIA U YKA3aHHBIX JJIEKTPOHOB U
BO3MOXXHBIE ~ CTENEHH OKucieHus. llomyyeHue W NOpuUMEHEHHME JTOrO0  JJIEMEHTa B
IPOMBIIIJIEHHOCTH.

4. Tlo KakuM TpUYUHAM CTETICHH OKHCIICHHs Xjopa MoxkeT ObiTh -1, +1, +5 u +7, a y
¢Topa. Tonbko -1?

D3K3AMEHAIIMOHHBINA BUJIET NI11

1. BaneHTHOCTb U CTENEHH OKUCICHHS 31eMEeHTOB. OOBSICHUTH MPUYUHBI BOSHUKHOBEHHUS
BBICILIMX BaJIEHTHOCTEH y xyopa u cepsl. IIpogemoncrpupoBats Ha npumepax HC10;,, HC10s3,
HC104, H2SO,. ITouemy mogoOHBIX coennHeHH HET y ¢ropa? Uemy paBHA BaJCHTHOCTh a30Ta B
a30THOH kucaoTe. OTBETH 000CHOBATH.

2. BajeHTHOCTh U CTENEHH OKUCICHUS 31eMEHTOB. OOBSICHUTH MPUYUHBI BOSHUKHOBEHHUS
BBICILIMX BaJIEHTHOCTEH y xsopa u cepsl. IIpogemoncrpupoBats Ha npumepax HC10;,, HC10s3,
HC104, H,SO,4. Uemy paBHa BaJleHTHOCTB a30Ta B a30THOM kucinoTe. OTBEThl 000CHOBATS.

3. Mon [Ni(CN)4]? muamarsurten win mnapamarauten? JlaTh 0GOCHOBaHHE M IIOKA3aTh
3anonHeHue d-snaexkTpoHoB 1o opbutansm. Omnpegenute Tun rubpuamzamuu  AO  wH
POCTPAHCTBEHHYIO KOH(PHUTYpaIHIO, U OKPAIIMBAEMOCTh HOHA.

4. VoHHas, KOBaJeHTHas M JOHOPHO-aKIENTOpHAas XUMH4YecKas CBs3b. llpuBectu
npuMepbl. MexaHu3Mbl 00pa30BaHUs ATHX CBSI3EH. G- U T - cBA3H. OJMHAPHBIC U KpAaTHBIE CBS3H.
Kak ompenensieTcst mopsiioK CBSA3H B METO/1€ MOJICKYIISIPHBIX OpOuTaieii?

S9K3AMEHAIIMOHHBIA BUJET N12

1. HoHHasi, KOBaJCHTHass W IOHOPHO-AKIIENITOPHAS XHMHYECKas CBs3b. IlpuBecTH
npuMepbl. MexaHu3Mbl 00pa30BaHus STHX CBS3eH. 6- W T - CBsi3H. OIMHAPHBIC U KPATHBIE CBSI3H.
Kax onpenessiercst ruOpuan3aiys B MporaHe, dSTuieHe, 0eH30I1e U CepHO Kucmore?

2. Kakuie W3 MEpeYrCICHHBIX KOMIUICKCHBIX COCIUHEHHI IMapaMarHUTHBI U OKPAIICHbL:
Na[AgCly], Nay[NiFg], K3[PtCls]? Ompemenute uX CTPYKTYpbl, MarHUTHBIE CBOWCTBA,
TUOpUAU3ALIHIO.

3. OcCHOBHbIC MOJIOKCHUSI KBAaHTOBO-MEXaHMYECKOH TEOPHH CTpOCHHs aToMoB bopa.
Snepuast momens aroma. CTpoeHHE sIpa, MaccOBOE YHCIIO, MPOTOHBI, HEUTPOHBI. M30TOIBI.
ATOMHBIE MacChl 3JIEMEHTOB, BHECEHHBIC B IEPHOIUCCKYIO CHCTEMY.

4. Teopusa rubpuauzanuu. 'eomerpus monexkyn NHiz HyO, BeCl; u ykcycHOW KUCIIOTHI.
Kaxko#i Bun rubpuamusanuu B 3TUX Mojekynaax. Kakoil THI cBs3u ompenenser rHOpHAN3AIUI0 U
IPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYITbI?

DK3AMEHAIIMOHHBINA BUJIET N13

1. TloxaxuTe, yeMy paBHbl UUCIICHHBIE 3HAYEHMsI KBAHTOBBIX YHCEN JUIS DJIEMEHTA,
AJNIEKTPOHHAS KOH(UTYpanusi KOTOPOTO 3d"4s%. Yo XapaKTePU3YIOT 3TU KBAHTOBBIE ymncia? YUto
3TO 3a 1eMeHT? Ero cBolCTBa U MOITY4YECHHUE.

2. [TonyyeHne, NpUMEHEHUE U XUMUYECKUE CBOMCTBA KeEJI€3a U HUKEIIS.

3. Teopust bopa. CrieKTpel aTOMOB, YTO OHHM OTPAXXAIOT U KAKOBA MX POJIb B CTAHOBJIECHUH
Teopun cTpoeHus aroma? KBaHTOBbIe ymciia m ux (pu3mdeckuii cMmbici. PacmucaTth KBaHTOBBIE
quciia 711 BAJICHTHBIX 2JIEKTPOHOB XKeEJle3a.

4. Kakue BaneHTHble opbuTanu roHa kobaibTa (III) mpuHUMaroT yyactre B 00pazoBaHUU
C-CBSI3€M B HMOHE [Co(NH3)6]3'? KakoBel Tun ruOpUAM3alMM BaJCHTHBIX OpOHTaned u
IIPOCTPAHCTBEHHAs CTPYKTypa 3TOro noHa?

DK3AMEHAIIMOHHBINA BUJIET NI14
1. Teopust bopa. CrieKTpbl aTOMOB, UTO OHU OTPAXAIOT U KaKOBa UX POJb B CTAHOBJICHUU
Teopun cTpoeHus aroma? KBaHTOBbIe ymciia m ux (pusmdeckuil cMmbica. Pacmucarh KBaHTOBBIE
qucia IJid BAJICHTHBIX 3JICKTPOHOB KCJIC34a. Kaxkos (I)I/ISI/I‘-IGCKI/Iﬁ CMBICJI DTHUX KBAaHTOBBIX YUCEI?
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2. IlonydeHne, NpUMEHEHUE U XUMHUYECKHE CBOMCTBA HUKeNA U Meau. IIpuMenenune 3tux
METAJIJIOB B MPOMBIIIJIEHHOCTH.

3. Kak 00pa3yroTcss KOMIUIEKCHI M KaK PacCeisIoTCs 3JIEKTPOHBI Ha aTOMHBIX OpOMTAISIX
KomIuiekcooopasoBarens st KoMiiekcoB Ko[PtClg] u  Ky[CrCly] coorBercTBeHHO. DTO
napaMarHeTHKU WIA JUaMarHeTUKU? YKa3arh THOPUAM3AIUIO U CTPYKTYPY. DTH KOMILIEKCHI
BBICOKO- MJIM HU3KOCIIMHOBBIE?

4. OCHOBHBIE THIIBI XUMHUECKOM CcBs3u. Monnas cBsa3b. KoBanenTHas cBs3b. OOMEHHBIN U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI €€ BO3HUKHOBEHMS. [loka3aTh Ha mpuMepax MOHOB aMMOHUS
u [BF4]".

DK3AMEHAIIMOHHBIA BUJIET NI15

1. MeTox BaJCHTHBIX CBSI3€M WJIM CIIMHOBAs TeOpHs BajleHTHOCTH. lIpuBectn mpumepsl
oOpazoBanus monekyn PClsz, PCls u nona BF, IlonspHoCTh  CBSI3M M MOJSIPHOCTH MOJIEKYI.
JlunonpHbIe MOMEHTHI U CTPYKTYpA.

2. MexMoneKysipHbple B3aUMOJCUCTBUS. Buapl B3auMOACHCTBUA W TPUYMUHBI U3
nosiiieHus. Kak OHM BIMAIOT Ha CBOMCTBA BelllecTBa?

3. BopmoponHas (MexMoJeKyyspHas W BHYTPUMOJEKYJspHas) CBA3b. llpuuuHbl ee
BO3HUKHOBEHUS. BinsiHue BOJOpPOAHBIX CBsA3el Ha CBONCTBa BELIECTB (Ha IpuUMeEpe BOJbI U
(TOPUCTOBOJOPOIHOM KUCIIOTHI).

4. Jlns snemenra 3d°4s? ONpEACINTh KBAaHTOBBIE YMCIIA Ul yKa3aHHBIX JJIEKTPOHOB U
BO3MOXKHBIE CTENEHM OKHCIEeHUsA. Uto 310 3a snemeHT? KakoB (u3MUecKuii CMBICT KBAaHTOBBIX
quces? MOJIy4YeHHUe 3TOro dJIeMeHTa?

DK3AMEHAIIMOHHBINA BUJIET NI16

1. Ipusectu crpykrypubie Gopmynsl coequHenuit CH3C1l, COCl,, CO,. Yka3are THI
rUOpHUIM3alMi U KPAaTHOCTh CBSi3eH B JAAaHHBIX MouieKysax. OOBSICHUTh pa3iavuusi B OTIEIBHBIX
cBs3sx. [ToueMy nepBbie 1B€ MOJIEKYJIbI MOJSIPHBIE, @ TPEThS HET.

2. OxapakTepu3oBaThb IO BCEM MapaMeTpaM KOMIUIEKCHBII HOH [Fe(CN)4]'2: Kak on
obpazyercs? CuuTaTh, 4TO ITO JIMTAH] CUIHHOTO TOJISI.

3. KoBanenTHas cBsi3b. OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN MEXaHU3Mbl BOSHUKHOBEHMS
xumuueckon cszu. [lpusectu nmpumepsl. PacnapuBanue snextpoHoB. ['uOpuansanus u ee BUABL.

4. IlonydyeHne u npuMeHeHne NMHKa. Ero XumMmuueckue cBOMCTBa.

DK3AMEHAIIUMOHHBINA BUJIET N17

1. IlpuBectu crpykrypubie popmynsl coenunenuit CH3C1, COCl,, SO,. Ykazate Tun
rUOpUAM3aMi U KPaTHOCTh CBsI3€d B JaHHBIX MosieKyiaX. OOBSCHUTH paziuyMsi B OTIEIbHBIX
CBA35X. MoJIeKyJIbl NOJISIPHBIE NN HET?

2. Jlnst snemenra 3d°4s’ ONpPEJEINTh KBAHTOBBIE YUCIA U YKA3aHHBIX JJEKTPOHOB U
BO3MOXHBIE CTEMEHU OKHUCIEeHHUsA. UTo 310 3a sneMeHT? KakoB (u3MuUecKuil CMBICT KBaHTOBBIX
yrcesn? NoydYeHHe 3TOT0 dJIEMEHTa

3. OOmias xapakTepuCTHKa S- M P-3JIEMEHTOB - U3MEHEHHE JIEKTPOHHBIX KOH(UTyparIuid,
pa3MepoB  aTOMOB, HOHHU3ALMOHHBIX IOTEHIMANIOB, 3JEKTPOOTPULIATEIbHOCTH, CTeneHel
OKHCJICHHUS.

4. Kak oopasytorcs Ky[ZnCly]; 1l - K3[Zn(OH)4], KakoBa ux cTpykTypa © THII
rubpuuzanun?

3K3AMEHAIIMOHHBINA BUJIET NI18
1. OxapakTtepu3oBaTh M0 BceM mnapamerpaM KomiuiekcHbid uoH [Pt(NH3)sCls], B TOM
qucie U ero 00pa3oBaHusl.
2. IIns snemeHTa 3d%4s? ONpPEACINTh KBAaHTOBBIE YHWCIA JJISI YKa3aHHBIX JJIEKTPOHOB M
BO3MO)KHBIE CTENEHU OKUCIEHHsS. XUMUYECKHE CBOMCTBA M IPHUMEHEHUE 3TOT0 JJEMEHTA B
MPOMBINIJIEHHOCTH.
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3. Meron MO JIKAO. OcHOBHbBIE MNOJOXEHUS METOJa. PacmmcaTtb MOJIEKYISIpHBIE
opOuTamu a1 MoJeKyisspHoro nona CN'.
4. Csunern. [lonydyenune, npuMeHEeHNE U XUMUYECKHE CBOMCTBA.

DK3AMEHAIIMOHHBIA BUJIET N19

1. ITpuBectu cTpykTypHble GopMynsl coequuenuit yriepona: C,Hp,, HCOH, CH3COOH.
Kakyto creneHb OKUCIEHUS M THOPUIN3AIUIO0 UMEET YTIEPO B 3TUX COSAMHCHUSX ?

2. Mmnorosnektponnbie aTtombl. [lopsmok 3aceneHust ypoBHeW, mnoaypoBHed u AO
anektponamu. [lpaBuno I'ynna m KiieukoBckoro. B kakom ciydae u i 4ero MmpUMEHSETCA
npaBwio KieukoBckoro?

3. OxapaKTepH30BarTh 110 BCEM mapamerpam Komiurekcuble nonsl [Ni(NH3)s]*" u [NiFe]* B
TOM YHUCJIE U UX 00pa3oBaHUE.

4. Turan. XUMHYECKUE CBOMCTBA U TPUMEHEHUE.

DK3AMEHAIIMOHHBINA BUJIET N20

1. Muoroanekrponnbie atombl. [lopsimok 3acenenust ypoBHeH, mogypoBHedl u AO
anexkrpoHamu. IIpaBuiio I'ynpa m KieukoBckoro. B kakom ciydae W i 4ero NMpUMEHSETCA
npasmiio KieukoBckoro? [lokaxute mouemy nocie Kaiublius 3anofHseTcs d-moaypoBeHb, a He p-
MOAYPOBEHB?

2. Kakue BaneHTHbIE OpOUTAIM aToMa KOOajabTa MPUHUMAIOT ydyacTHE B 0Opa3OBaHUU G-
cszeit B komiuiekce [Co(NH3)s]Cls KakoB Tum rudpummzanuu AO aroma koOaibTa U KakoBa
MPOCTPAHCTBEHHAs CTPYKTypa ero noHa? MarHuTHble CBOMCTBA KOMILIIEKCA.

3. PactincaTh KBaHTOBBIE YMCIIA JJISl BAJICHTHBIX AJIEKTPOHOB MapraHIia.

4. Kpemuuii. [lonydyenue, Xumuueckue CBOMCTBA U IPUMEHEHHUE.

D9K3AMEHAIIMOHHBIA BUJIET N21

1. ®usznyeckuil CMBICIT BEJIWYMH: NOTEHIMAJI HOHW3ALMU, CPOACTBO K OJIJIEKTPOHY,
ANEKTPOOTPUIATENIBHOCTh M JAUMOJIBHBIA MOMEHT MOJEKYyNIbl. [lepuoarMdHOCTE B U3MEHEHUH
pa3MepoOB aTOMOB, MX SHEPIHil MOHU3ALHUH, CPOJACTBA K DJIEKTPOHY M IEKTPOOTPULIATEIBHOCTH.
[Ixana snexTpooTpuuaTenbHOCTH. IOHHAs M HEMOMsIpHAs CBSI3U - KpailHUE cllydal KOBAJICHTHOM
cBs3u. CTeneHb HOHHOCTH CBSI3U - KaK OHA ompezensercs?

2. lllenouynsie MeTamibl. XUMHUECKHE CBOMCTBA. [lonyueHue u npumMeHeHue.

3. Kakue BajeHTHBIE OpOUTAIM aToMa KOOaJIbTa MPUHUMAIOT y4acTHe B 0Opa30oBaHUU G-
ceszeit B komrutekce [Co(H20)6]Cl, KakoB tum rubpuamsanuu AO aroMa KoOajabTa M KaKoBa
IIPOCTPAHCTBEHHAs CTPYKTypa ero noHa? OKpairBaeMoCTb U MarHUTHBIE CBOMCTBA KOMILIEKCA.

4. I'anorensl. [lonydyenue, xumuueckue cBoiicta ¢propa u xjaopa. Ilpumenenue.

3K3AMEHAIIMOHHBIA BUJIET N22

1. DHepreTnyeckas CTpyKTypa aTOMOB. YPOBHHM M NOJYPOBHHM JHEpPruu. BrIpokIeHHBIE
cocrosanus. Yucio AO Ha ypoBHSAX M TOJYpOBHSX. [J1laBHOe, OpOMTanbHOE M MarHUTHOE
KBAaHTOBBIE YHCJIA KaK XapaKTEPUCTUKH COCTOSHHMS DIIEKTPOHOB B aTome. CIMH 3JIEKTPOHOB.
B3aumocss3p kBanTOBBIX uncen. [Ipunnun [Taynu, [IpaBuna I'yana u Kneukosckoro. Ilpusenure
IIPUMEPBI JBYX MOCJIETHUX MTPABUIL.

2. Ilouemy IByXaTOMHBIE MOJIEKYIBI Py, ASy, Sby B 0OBIMHBIX yCIIOBHSX HECTAOMIIBHBIL, B TO
BpeMs Kak MOJeKynbl Nz OTHOCATCS K Hambonee yctoiuumBeiM? @DochopHas kucimota. Ee
CTPYKTYpa ¥ THOpUAN3ALHS.

3. Xpowm. Ilonydyenne n npumMeHeHUe. DIEKTPOHHASI CTPYKTypa M XMMHUYECKHE CBOMCTBA
XpomMa.

4. KakoBa mnpoCTpaHCTBEHHas CTPYKTypa, THI THUOpUAM3ALMHU, OKpAIIMBAEMOCTh U
MarauTHsIe cBoiictBa HoHOB [Cr(CN)e]* 1 [Cr(H,0)s]*

3K3AMEHAIIMOHHBINA BUJIET N23
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1. KakoBa mpocTpaHCTBeHHAasI CTPYKTypa THUIl TUOPHUIU3ALNN, ONTHUYECKUE U MArHUTHBIC
CBOICTBa HOHA [Cu(CN)4]3'? Haszsanue komruiekca.

2. DHeprusi HMOHU3ALWH, CPOJCTBO K OJIEKTPOHY U OSIEKTPOOTPULIATEIBHOCTh. YTO
XapaKTepU3yIOT 3TU BEIUUUHBL. ['1e U 1715 4ero OHU MPUMEHSIIOTCS?

3.ITpuBecTH MPOCTPAHCTBEHHBIE CTPYKTYPHI COCUHEHNH uepe3 aToMHbIe opOuTanu SiHa,
Si0y, H,Si03. Kakue creneHr OKHMCIACHHS MMEET KPEMHHH B JaHHBIX MoJiekynax? OmpeneiauTsb
TUT THOPHUIN3ALNY B ATHX MoJieKynax. [1oisipHbI 1 TaHHBIE MOJICKYITBI?

4. MonubneH. DIIeKTpoHHAss KOH(UTypalusi W XHUMHYeCKue cBoicTBa. [lomydeHue u
MIpUMEHEHUE.

5. Kak onpenensatorcs pazmepsl atomoB? YpaHenue [lIpeaunrepa.

DK3AMEHAIIMOHHBINA BUJIET N24

1. Ipunuun HeonpexneneHHocTu ['eli3enOepra W BEpPOATHOCTHOE OINUCAHUE COCTOSHUS
JJIEKTPOHOB B aToMax. JJeKTpoHHoe oOmnako. Opoutans. @opmbl opOuTaneit mis s-, p- u d-
anekTpoHOB. Kakoe kBaHTOBOE 4HcIO onpeaeiser Gopmy opoutanu. Yem OTIMYAIOTCA G U T —
cBsa3u? Kak onpexensiercs pasmep aroma?

2. Jlnst snemenra 3d’4s’ ompenennTh KBAaHTOBBIC HHCIA JUIS YKA3AHHBIX JIEKTPOHOB H
BO3MOXKHBIE CTeMeHU okucieHus. Uto 31o 3a snemeHT? KakoB (u3nuecKkuil CMBICT KBaHTOBBIX
ymcen? [lomyuyenue u npuMEHEHHE 3TOTO JIEMEHTA.

3. Hamucarb siexTpoHHYI0 (opMmyiny XJopa U cepbl B OCHOBHOM M BO30YKIEHHOM
cocrossHUsIX. [lo 3MeKTpOHHOUN (hopMylie ONMPENeNuTh MECTO €ro B IMEePUOJUIYCCKON CHCTEME
(rpynmy, HOATPYMIY, IEPUOA) U KBAHTOBBIC YKCIIA JISl BAJICHTHBIX JIEKTPOHOB.

4. Banamuii. [lonyyeHne u mpuMEHEHUE B MPOMBINUICHHOCTH. CTENEHU OKHUCICHUS W
XUMHUYECKHE CBOMCTBA.

D9K3AMEHAIIUMOHHBI BUJIET N25

1. Meton BaneHTHBIX CBSI3€W WM CIIMHOBAsl TEOPHUS BANEHTHOCTH. lIpuBecTu mpumepsl
obpazoBanus moiekyn NHz PCls, PCls u mona BF, . HapucoBare ux mnpocTpaHCTBEHHbBIE
CTPYKTYpBbI U€pe3 aTOMHbIE OpOUTAIIH.

2. HammcaTh 371€KTpOHHYIO (hopMyny XJiopa U Cepbl B OCHOBHOM U BO30YKICHHOM
coctossHusAX. [lo anexTpoHHON (GopMysne OmpenenuTh MECTO €ro B MEPUOJUYECKON CHUCTEeME
(rpynmy, HOATPYMIY, IEPUOMA) U KBAHTOBBIC YHCIIA /ATl BAJICHTHBIX AJIEKTPOHOB.

3. YkaxuTe, B KAKOM COCTOSIHUM THOpUAM3AIMN HAXOJIUTCS KOMILJIEKCOOOpa3oBareib B
HOHE [CO(H20)5]+3? Kak o6pasyercss 3ToT KOoMmIuiekc? OxapakTepu3oBaTh €ro MarHUTHBIE
CBOMCTBA, CTPYKTYPY U IIBETHOCTh. KOMIUIEKC BHICOKO- MJIM HU3KOCTTUHOBBIN?

4. Cepa. Ilonyuenue, IpuMEHEHHE U XUMUYECKUE CBOMCTBA.

DK3AMEHAIIUMOHHBI BUJIET N26

1. Ipusectu crpykrypubie Gopmynsl coequHenuit CH3C1l, COCl,, CO,. Yka3are THI
TUOpUAM3AIMN U KPAaTHOCTH CBS3€M B JIAaHHBIX MOJIeKynax. Kakue W3 MpPUBEICHHBIX MOJEKYI
00J1a1a10T TUTIOTFHBIM MOMEHTOM, a KaKHe - HeT U To4YeMy?

2. Teopus rubpuau3anuu. HampaBieHHOCTh U KPATHOCTh XUM. CBSI3U. UeM ompenensercs
TEOMETPUSI U JUMOJbHBIH MOMEHT MOJIeKyJl. CTpoeHHE W XMUMHUYECKas CBS3b B COCIUHCHUSX.
Mertoz BaJIeHTHBIX CBA3EH WIIA CIMHOBAS TEOPUS BaJICHTHOCTH.

3. YkaxuTe, B KaKOM COCTOSIHUM THOPHIIM3AIIMN HAXOJIUTCS KOMIUIEKCOOOpa3oBaTeih B
HOHE [Mn(OH)G]'A'? Kak o6pasyercs stor kommiekc? OxapakTepu3oBaTh €ro Ha3BaHHE,
MarHuTHBIE CBOMCTBA, CTPYKTYPY U IIBETHOCTh. KOMIIIIEKC BBICOKO- WJIM HU3KOCITMHOBBIN ?

4. TlokaxuTe, 4eMy paBHbl YHUCJICHHBIC 3HAYCHUS KBAHTOBBIX YHUCEN JI JJIEMEHTAa,
3JICKTPOHHAsT KOH(PUTYpAIHs KOTOPOTO 4d'5s%. Uro XapaKTEePU3YIOT 3TU KBaHTOBbIE yncia? Yto
3TO 3a 35ieMeHT? Ero xumuueckue cBorMcTBa

3K3AMEHAIIUMOHHBINA BUJIET N27
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1. ITouemy monexynsl SnCly u PbCly, cymecTByromnye B ra3000pa3HOM COCTOSIHUN, UMEIOT
yraoByto hopmy, a HgCl, u CdCl; - nuneiinyio?

2. MeToj BaJIeHTHBIX CBSI3€M WJIM CIIMHOBAsi Teopus BaJIeHTHOCTHU. [loka3aTh Ha npumepax
N2, BF4" IlonspHOCTB CBSI3M U MOJSIPHOCTh MOJIEKYJ. J[UIONbHBIE MOMEHTHI CBSI3€H U MOJIEKYI.
Bcerna nu onu coBnanaror?

3. Kakue M3 KOMILIEKCOB [V(CN)5]3' u [V(HZO)6]3+ JMaMarHUTHBIC W TapaMarHUTHBIC.
VYKkaxuTe HazBaHWE, THUI THOPHAM3ALUH, TMPOCTPAHCTBEHHOE CTPOECHHUE M OKPAIIMBAEMOCTb.
OTBeThl 000CHOBATb.

4. MexMoueKysspHOe (opueHTaLMOHHOE, MHJYKLIIHOHHOE, JUCIIEPCUOHHOE)
B3aMMOJICIICTBHE MOJIEKYJI.

DK3AMEHAIIMOHHBINA BUJET N28

1. Onpenenure 3apsn KOMIUIEKCOOOpazoBaTeeil U KOOpJAMHAMOHHBIE uncia. Kakue u3
9TUX KOMIUIEKCOB SBIIAIOTCS OKpalleHHbIMU. Ha3BaHue, CcTpoeHue, OKpalIuBaeMOCTh H
marHuTHbIe cBoiicTBa Komiuiekca Ko[CuCly]? Kakoii By ruOpuau3aiuy B 5TOM KOMILIEKCE.

2. Kak o6pazyercs komruiekc K[Al(OH)4] 1 kakue opOuTanu aJtOMUHUSL YYaCTBYIOT B €T0
oOpa3oBaHuM. YKas3aTb TUN T'HOpPHIU3AIMH, OKPAIIMBAEMOCTb, MAarHWTHBIE CBOWCTBA U
MIPOCTPAHCTBEHHOE CTPOCHUE KOMILIEKCA.

3. OCHOBHbIE TIOJIO)KEHUS KBAaHTOBO-MEXAHWYECKOM TEOpPUM CTpOEHUs aToMoB bopa.
SAnepnas Mozaens atoma. CTpoeHue sapa, MacCOBOE YHMCIO, MPOTOHBI, HEHTPOHBL. M30TOMBLI
ATOMHBIE MacChl IEMEHTOB, BHECEHHBIE B MEPUOANYECKYIO cucteMy. Kakum oOpa3oM creKTpsl
aTOMOB CBITPAJIU POJIb B CTaHOBIIEHUHU Teopuu bopa?

4. Hatpuii. [Ipupoansie pecypcesl. [Tonyuenne. Xumuueckue cBoiicta. [Ipumenenue.

DK3AMEHAIIUMOHHBINA BUJIET N29
1. Anromunuii. [Ipuponnsie pecypcesl. I[lonydenne. CoiictBa. [Ipumenenue.
2. 3akon ['ecca u cnexctBus u3 Hero. DHeprus [m66ca peakiuu CaCO3 = CaO + CO;

paBHa AGXpO = - 28,55 k/Ix. Paccunrars 3Hauenue KoHCTaHThl paBHoBecus K, mpu T=500 u
1000K. Ompenenuth HampaBiieHHE Mpolecca. Yemy paBHa paBHOBECHas TeMIlepaTypa 3STOM
peakuuu?

3. Kakue BajeHTHbIE OpOMTAIM XpOMa MPUHUMAIOT y4yacTue B 0Opa3oBaHUM G - CBA3EH B
HOHE [Cr(H20)5]3+? KakoB tun rubpummzammu AO HOHa XpoMa U CTPYKTypa 3TOro HoHa?
Ha3Banwue, cTpykTypa, OKpalImBaeMoCTb U MarHUTHbIE CBOMCTBA.

4. Xene3zo, XpoM, HMKeIb. OJIEKTPOHHbIE KOHOQUIYpallMM W CTENEHH OKHCICHMS.
ITony4yeHnue u npuMeHEHHE.

DK3AMEHAIIMOHHBIA BUJIET N30

1. Tlo kakoMy MeXaHU3MY JIHTaHIbI O@EB}IIOT CBs3b C KOMJIEKCOOOpa3oBaTeleM B
OKTadApu4eckoM BbicOKocimHOBOM HoHe [CoFg] ™. Pacmmcars cxemy oOpa3oBaHHs KOMILIEKCA.
MarHuTHbIE CBOICTBA HA3BaHUE U CTPYKTYypa KOMILIEKCA.

2. OnpenenuTs BO3MOXXHOCTh CAMOIIPOU3BOJILHOTO TMTPOTEKAHUS PEAKITHI

PbO(K) + CO(]-) = Pb(K) + COZ(]-)

NPH CTAHJAPTHBIX YCIOBUSAX. YKakHTe 3HAK AS xp. OTBEeTBI 00OCHYHTE. Onpenenuthb
PaBHOBECHYIO TEMIIEPATypPy PEaKLUH.

3. Mapranen. [Tpuponnsie pecypcsl. [lonyyenue, npumMeHeHne 1 XUMUYECKUE CBOMCTBA.

4. DHeprus MOHU3AILMU, CPOJICTBA U DIEKTPOOTPULIATEIHHOCTh. UTO XapaKTepU3yIOT TH
BEJTNYUHBI.

IlepeyeHsb BONMPOCOB U 3aIaHMI J1JI51 MOATOTOBKH K IK3aMeHY B IIePBOM ceMecTpe

(OIIK-1: UOIIK-1.1, UOIIK-1.2):
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OcCHOBHBIE 3aKOHBI XMMHUHU (COXPAaHEHHE MAacChl, ITOCTOSHCTBA COCTaBa, HKBHBAJIECHTOB.
I"a3oBbie 3akoHBI (ABoraapo, MenneneeBa-Kiamneipona). [lapiuanpHbie naBieHUus Ta30B. 3aKOH
HKBUBaJIEHTOB. OCHOBHBIE MOHATHS XUMHUU (aTOM, XUMHUYECKUN JIEMEHT, U30TOIbI, MOJIEKYIA,
MOH, CBOOOIHBIN paguKail, MOJIb U IKBUBAJICHT).

Xumuueckass (opmyna. AOCOMIOTHBIE W OTHOCHUTEIbHBIE MAacChl aTOMOB. ATOMHas
equHuna Maccel. Yucno ABoragpo. OTHOcUTeNnbHas MOJEKYJsipHass macca. Moisb. MomsipHas
Macca. DKBHUBAJIEHTBI PA3JINYHBIX KIACCOB BEIIECTB.

Tepmonunamuueckas cucrema. Buasl cucrem. CoctosiHue cucreMbl. BHyTpeHHss SHeprus
U DHTAIbNMA cucteMbl. [IpakTudeckoe mnpUMEHEHME J3TUX BenuduH. llepBwlli  3aKkoH
TepMOAMHAMUKH. DHTANbIH. TermtoBbie 3 dekTsl peakuuii Qv u Qp. DHIO - ¥ IK30TEPMHUIECCKHE
peakuuu.

Crangaprtusie ycioBus. CtanaapTHbie cocTossHUS. CTaHAapTHBIE SHTAIBIIMKA 00pPa30BaHUS
IIPOCTBIX U CJIOKHBIX BEIIECTB. DHTPOIHUS U TEPMOJANHAMUYECKAS BEPOSTHOCTb.

3akoH I'ecca u ero cneacrtBus. TepMoxumuyeckue ypaBHeHHMs. Pacuer TeminoBbIX
3pPEKTOB XMMHUYECKHX peakmuid. ODHTpomus. BTopoil 3akOH TEepMOAMHAMHUKH. Y CIIOBHE
CaMONPOU3BOJIBHOTO  IMPOTEKAaHUs MPOLUECCOB M  TEPMOJMHAMMYECKOE pPABHOBECHUE B
U30JIMPOBAaHHON cucteme. Ouepruss [mOOca. VYcinoBusi caMONPOW3BONBHOTO MPOTEKAHUS
MIPOLIECCOB M PABHOBECHS B 3aKpBITBIX cHucTemax. Pa3oBble paBHOBECHA. DHEpreTuyecKas
auarpaMma peaknud. TpeThi 3aKOH TEPMOJMHAMUKUA. AOCONIOTHAs SHTPONHS MPOCTBIX |
CJIOKHBIX BEILIECTB. OHTPONMIIHBIE JMarpaMMbl HMHAMBUAYaJbHBIX BeuniecTB. Bo3pacranue
(yOBUTB) DHTPONIMM B 3aBHCHMOCTH OT CTPOSHHS BEIIECTB, NMpH (Ha30BBIX MEpexoiax U B
XUMHUYECKHX peakiusx. CBS3b 2HEPrMM akTUBALUU C TemioBbIM 3ddekrom. OOpatumbie u
HeoOpaTUMble MPOIECChl. Y CIOBUS U3MEHEHUS HalpaBieHUs 00paTUMbIX XUMUYECKUX pEaKuil.
OHTaJIbNUUHBIA W SHTPONHUUHBIA  (HAKTOPBHI. Temneparypa wunBepcun peakuuu. CBs3b
CTaHJapTHOU sHepruu ['ndOca peakiuu ¢ €€ KOHCTAaHTOW paBHOBECHS. 3aBUCUMOCTh KOHCTaHThI
paBHOBecHsl OT Temrneparypbl. CTangapTHas cBoOoHas sHeprust I m60ca oOpa3oBaHuUs BEIIECTB U
pacueTsl cTaHAapTHBIX dHepruit ['md0ca XuMU4YecKux peaxuil.

Kunernka xumuueckux peakuuil. CpenHsis 1 MTHOBEHHasi CKOpOCTh peakuuu. CKOpoCTb
TFeTepOreHHBbIX peakuui. 3aKOoH JAEWCTBUS MacC. 3aBUCHMOCTb CKOPOCTH OT KOHIIEHTpAlUuu
pearenToB. llopsakm peakuuu. KoHcTaHTa cKopocTH. OHeprusi akTUBaLMU IIpoLecca.
AKTHBUpPOBaHHBIA KOMILUIEKC. AKTHUBHBIE MOJEKYyNbl (pacmpeneneHue MakcBesuia). DHeprus
AKTHBALMHU, NIEPEXOITHOE COCTOSHUE U aKTMBHPOBAHHBIM KOMIUIEKC Ha IPUMEPE OJHOCTAIUIHON
peakuuu. BrnusHue temieparypbl Ha CKOpoCTbh xumuueckoi peakuuu. IIpasuio Bant-I'odda.
VYpaBHeHne AppeHuyca. OHEprusi aKkTHBAllMM M MPEAIKCIOHEHIMAIBHBIM MHOMXHUTENb - HX
¢uznueckuit cMbIci. ['OMOTE€HHBIM U reTeporeHHbld KaTanu3. ['oMoreHHbI Kartanu3. Biushue
KaTajnzaropa Ha Oapbep MpsMOW M oOpaTHOM xumuueckol peakiuu. Karanus m Xxumudeckoe
paBHOBecHe. [[OCTOMHCTBA M HENOCTATKM ATOrO BUJA KaTajin3a. ['€eTeporeHHbIN Karajaus U ero
ocobeHHocTH. [IpoMeXyTOUHbIE COEIMHEHHMS B TeTePOreHHOM Kartaiuze. JlocTouHcTBa M
HEJOCTATKM TE€TEPOTreHHOI0 Karainusa. BimsHue katanu3aTtopa Ha Eg«q M CKOPOCTH NIPSIMOW U
obOpartHoit peakiuii. [lpuHiMn mnoaBMkHOTO (AUHAMHuUeckoro) paBHoBecusi Jle-Illarense.
OOparumble peakuuu. 3aKOH JeHCTBUS MacCc M KOHCTaHThl paBHoBecus Kc m K, . Hx
COOTHOILIEHUE JJIi TOMOTEHHBIX Ta3000pa3HbIX M KOHJIEHCHPOBAHHBIX CHUCTEM. MeXaHu3M H
CTaJIUUHOCTH peakuuil. MoseKyIspHOCTh (ITOPSAIO0K) FIEMEHTApPHBIX CTaAuil U AuarpaMMmbl EakT-
IIyTh MHOTOCTaJIMHHON peakuuu. Jlumutupyromas cragus. CBsi3b KOHCTAHT CKOPOCTEN U dHEPTUui
aKTUBALlUM TPSIMOM M 0OpaTHOW XMMHMUYECKON peaklHUh COOTBETCTBEHHO C KOHCTaHTOM
paBHOBECHsI U TEIUIOBBIM 3(PdekToM peakiuu. OCOOEHHOCTH TI'eTePOre€HHOT0 PpaBHOBECUS U
MaTE€MaTUYECKON 3aIMCH KOHCTAHT PABHOBECHS T€TEPOTCHHBIX XUMHUYECKUX PEAKIIMI.

PactBopsbl. Teopus anexkTponuTudeckoi auccouuanuu Appennyca. CTeneHb U KOHCTaHTa
nuccouuranuu. Bunpel koHenTpanuii. Pacuer crenenu nuccouunanuu v pH pacTBopoB Ha npumMepe
CJ1a0BIX KUCTIOT M OCHOBaHMM. Jluccouunanus snekrpoiautoB. MlonHoe npoussenenue Boabl. [lkana
KHCJIOTHOCTH. HeWTpanbHbIe, KUCIIBIC U MIeI0OYHbIe pacTBOPHI U X pH. CriocoObl MOKUCICHHS U
NOLIEeIaYBaHUS BOJIHBIX pacTBOpPOB. Crioco6b1 BBIPAXKECHUS KOHLIEHTpalui
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(mponemoHcTpupoBarh Ha mnpumepe HySOs). CryneHuaras auccouuanyisi SJIEKTPOJIUTOB B
pactBopax. KoHcTaHThI Aucconnanuy KUCIOT U OCHOBaHUI. OCHOBHBIE, KHCIIBIE U CPETHUE COJIH.

I'uaponus coneit. I'maponu3 coneit. CreneHb W KOHCTaHTa ruaposnns3a. CTyneH4aTslid
ruaponus. BiusHue temmeparypbl, pa30aBieHUsS U OJHOMMEHHBIX MOHOB Ha TUAPOJIU3 COJICH.
Koncranra ruaponuza. pH cpensl npu rugponuse coneid. CIBUT paBHOBECHS IPU THIPOIHU3E.

['eTeporenHoe paBHOBECHE OCAJOK - HACBILIEHHBIA pPacTBOpP TPYAHO PACTBOPHUMOIO
ANEKTPOaUTa. MexaHn3Mbl paCTBOPEHUS HOHHBIX KPUCTAJLIOB U MOJISIPHBIX MOJIEKYJ. JBrxKyIias
cuia npouecca pactBopenus. ConbBaranus u ruaparanus. Ternnosbie 23QGeKTsl pacTBOPEHUS.

IIP. YcioBus ocaxxieHus: U pacTBOPEHUs dIEKTPOJIUTOB. HackleHHbIe, IEpEChIILCHHBIE U
HEHACBIIIEHHbIE pacTBOpbl coneil. KomiuiekcHble coenuHeHus. [lucconumanus KOMILIEKCHBIX
COCIMHECHU.

Onektpoxumusi. OCHOBHBIE 3JIEKTPOXUMHUYECKHUE CHUCTEMBI: aKKyMYJSATOPbI, XUMUYECKUE
AJIEMEHTBI, TOIUIMBHBIE JIEMEHTHI. J[BOMHOMN 3JIEKTPUYECKUI CIIOW U MEXaHU3Mbl BOSHUKHOBEHUS
CKayka TMOTEeHIMalla Ha TpaHMIe pasliena dIeKTpoJ/pacTBop. BomopoaHbli  3JEKTPOA.
Cra"mapTHblE OKHCIUTEIIbHO-BOCCTAHOBUTEIbHBIE TMOTCHIMAIBI. BHIBI 3JIEKTPOJOB U UX
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ TMOTEHLUUANbl.  YCIOBUS  OTOOpa  OKUCIHUTENeH U
BOCCTAHOBUTENEH MO 3HAYECHHUSAM CTAHAAPTHBIX 3JIEKTPOJHBIX IMOTECHIMAIOB IOJIYpPEaKIU.
®opmyna Hepucra. Konnentpannonssiit anement. Cesizb DJIC ¢ uamenenuem sneprun ['nu66ca u
KOHCTAHTOM PABHOBECUS  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. [anbBaHHYECKHE
3JIEMEHTHI. DIeKTponn3. 3aKoHbl AnnekTponnsa Dapanes. Yucno Papanes. Beixoa mo Toky. Ot6op
BEPOSATHBIX AJIEKTPOAHBIX IMOJYPEAKIHI HAa OCHOBE 3HAYECHHN HMX 3JEKTPOJHBIX MOTECHUUAIOB.
[lepenanpspkeHne. DNEKTPOIU3 C MHEPTHBIMHU U pacTBOpUMBIMU aHoAamu. OOoCHOBaHUE BbIOOpa
AJIEKTPOIHBIX ITOIYPEAKIIMM HA OCHOBE UX JJIEKTPOJHBIX IIOTCHIIMAIIOB.

Buasr kopposzuu. Koppos3us ¢ BOJOpOJIHONW W KUCIOPOAHOW nenosigpuszanueit. [Tpuamnbl
BO3HUKHOBEHHUs TanbBaHomap. Juarpammer [lypOe u ee ucnoiib3oBaHUE, MPUMEHUTEIHHO K
KOPPO3UOHHBIM TporieccaM. CrocoObl 3alIUThl METAIIJIOB OT KOPPO3HHU

Ilepeyenb BONpPOCOB U 3aJaHUH AJIsl IOATOTOBKH K JK3aMeHY BO BTOPOM ceMecTpe
(OIIK-1: UOIIK-1.1, UOIIK-1.2)

SAnepnas mozens aroma. CTpoeHHME s1pa, MAacCOBOE YMCIO, IPOTOHBI, HEHTPOHBI.
Crpoenue atoma Bogopona. [loctynarel u Teopus bopa. Cnexktpsl atomoB. U3otomnbl. M306apsr.
ATOMHBIE MacChl JJIEMEHTOB, BHECEHHBIE B IEPHOJUYECKYIO CUCTEMY.

OHepreTudeckass CTPyKTypa aTOMOB. YPOBHM M IOJYPOBHM SHEPIrHH. BBIpOXKIACHHBIE
cocroaHus. Yucno AO Ha ypoBHAX M NMOAYpPOBHAX (B oOonoukax u momoOonoukax). I'maBHoe,
OopOHUTaIbHOE W MarHUTHOE KBAHTOBbIE YHCIIa KaK XapaKTEPUCTHKU COCTOSHHUS JJIEKTPOHOB B
atoMe. CnivH 31exkTpoHOoB. [Ipunnun [laynu. EMKOCTB 351€eKTpOHHBIX YpOBHEH, noaypoBHel u AO
o anekTpoHaM. [Ipaswiio I'yHaa. BzanMocBsA3b KBaHTOBBIX uKcen. [I[puHIMIT HEONpeAeTIeHHOCTH
['eiizenOepra W BEpPOATHOCTHOE OMNHMCAHUE COCTOSHHUS JJIEKTPOHOB B aTroMmax. IJEKTPOHHOE
obnako. ['pannuynas moBepxHOcTh. I[lnoTHOCT, BeposiTHOCcTH. DyHKIUS  paaHaTIbHOTO
pacnpeeneHusl MIOTHOCTH BEPOATHOCTH. DJIEKTPOHHBIE SHEPIeTUYECKHE YPOBHH, NOIYPOBHH,
atomHbie opouTanu. ®opma u opuentaius AO. OCHOBHBIC M BO30YXICHHBIE COCTOSIHHSI aTOMOB.
ATOMHBIE CIIEKTPBI U UTO OHU OTPAKAIOT?

MHoroasnexktponssle atomel. [lopsaok 3aceneHuss ypoBHeW, mnoaypoBHed u  AO
anexktpoHamu. [IpaBuno KieukoBckoro. IlpuHIMIBI 3amoiHEeHUst OpOWUTanel 3JIEKTPOHAMH.
WNonnas cBs3b, KaKk KpalHHUK CITy4ail KOBaJIeHTHOU CBsi3M. OCHOBHBIE M BO30YXJICHHBIC COCTOSHUS
atomoB. [lepmoanueckuil 3akoH U mepuoaudeckas cucreMa Menzeneesa. [lepuon, rpynnsl u
noarpymnmbel. CeMeicTBa 3JIEMEHTOB. OJIEKTpOHHBIE (GopMynbl. [IpuduHBI MEPHOAMUECKOTO
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U3MEHEHUS CBOUCTB 3JIEMEHTOB. [IepnoAM4YHOCTE B I3BMEHEHUH Pa3MEpPOB aTOMOB, X MOHU3ALUH,
CPOJICTBA K 3JIEKTPOHY U 3JEKTpooTpuuaTenbHocTH. [lkana 35meKkTpooTpuaTreabHOCTH.

[Tpupona XUMHUYECKOH CBsI3M, YCIOBHE M CIOCOOBI €€ BO3HMKHOBEeHHMA. JluHa, yrom u
sHeprus cBsi3u. OCHOBHBIE THUIIBI XUMHUYECKOM cBsi3H. MoHHas cBsA3b. KoBajieHTHast CBs3b.
OOMEHHBIE U JIOHOPHO-AaKLIENITOPHBIM MEXaHM3Mbl €€ BO3HUKHOBeHHMs. PacnapuBanue
371ekTpoHOB. CriocoObl 00pa3oBaHMsI XMMHUYECKON CBSI3U U MEPEKPhIBAHUS AIEKTPOHHBIX 00JIaKOB
(aroMHBIX opbOuTaneit). ¢ u -cBsi3u. OaUHApHBIC U KpaTHBIE CBs3H. [lepekppiBaHuEe M MTPOYHOCTD
(nuHa) cBsA3u. MeTo BalleHTHBIX cBsA3eil. JlIoHOpHO-aKenTopHasi CBS3b.

Merammueckas cBs3b. BogopoaHas (MeXKMOJIEKYIsIipHAs U BHYTPUMOJICKYJISIPHAs) CBSI3b.
CrniocoObl ee BOZHUKHOBEHUS. BiusiHIEe BOJOPOIHBIX CBsA3€H Ha CBOICTBA BELIECTB (HA MpUMeEpe
Bonbl). Teopust rubpuau3anuu. HamnpaBiieHHOCTh M KpaTHOCTh XUMHUYECKOH cBsi3u. ['eomerpus
Mosiekysl. CTpoeHue M XUMHUYECKas CBS3b B COCIMHEHMSIX. MeToJ BAJCHTHBIX CBA3CH WU
CIIMHOBAasi TEOpUsl BANECHTHOCTH. I[lonsApHOCTH  CBA3KM M INOJIAPHOCTH MOJIEKYJ. JlHIOnbHBIE
MOMEHTBHI.

KommnekcHble coenunenus. KomminexkcooOpasoBarens M sura"jabl. KoopaunanuoHHOe
YHUCIJIO U ACHTAaHTHOCTh. MOHO- MOJIUACHTAHTHBIC JTUTAH/IBI.

Knaccudukanus 1 HOMEHKIATypa KOMIUIEKCOB. Jlrcconnanusi KOMITJIEKCHBIX COCAMHEHUI.
KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEAMHEHUs, KOHCTaHTa YycToiuMBOCTH. Pacnapg
KOMIIJIEKCHBIX COCIMHEHUH.

Jluranapl CHJIBHOTO U claboro mois. BBICOKO- W HHU3KOCHUHOBBIE KOMILUIEKCH U
00BsICHEHNE UX MAarHUTHBIX U ONTHYECKUX CBOMCTB B TEOPUU KPUCTAILIIMUECKOTO TIOJIS.

MexaHu3M B3auMMOACHCTBHS KOMILIEKCOOOpa3oBaTellb — JUTAaHIbl B TEOPUH BAJIEHTHBIX
csizeil. Tunmynble MOHBI-KOMITIEKCOOOpa3oBaTenu, rudpuamsanus ux AO, MpoCTpaHCTBEHHOE
CTpOEHHE KOMILIEKCOB. BHelIHe- 1 BHYTpHOpPOUTATbHBIE KOMILIEKCH. MarHUTHBIE CBOWCTBA.

Xumus 3JEMEHTOB W WX coeauHeHuil. Bomopon m ero mosoxenue B llepmogmyeckoit
tabmune. Ctpoenue monekyn (BC u MO). IIpupoaHbie pecypcbl 1 METOJIbI OJTYUYEHUST U3 BOBI,
INPUPOJHOTO Tra3a, W3 IPOMBIIUIEHHBIX OTX0noB u Ap. Ilpumenenwe. Bopopoxa kak
aJIbTEPHATUBHOE TOILJIMBO, BOJOPOIHAS JHEPI€THKA.

Bona, mepekuch Bomopoma. OCOOEHHOCTH CTPOCHUST W aHOMAaJIMU CBOWCTB BOJIBI.
[Tonryuenue, ucnonb3oBanue. JKECTKOCTb BOJBI U METOBI €€ YCTPAHEHUS.

OO6mass xapaktepuctuka ayeMeHToB [-A wu |lI-A rpynm: 51I€eKTpOHHOE CTpOEHHE,
IPUPOIHBIE PECYPCHI, CIIOCOOBI NOTYUYeHHUs, (PU3NUYECKHUE CBOWCTBA, B3aUMO/IEHCTBHE C IPOCTHIMU
BellleCTBaMH U BOJoil. [IpumeHnenue.

OOmast xapakTtepuctuka »3ieMeHToB III-A  moArpynmsel: 3J€KTPOHHOE CTpPOEHHE,
IPUPOJIHBIE PECYPCHI, CIOCOOBI MOTYUYEHUS, PU3NYECKUE CBOMCTBA, B3aUMOJIEHCTBUE C TPOCTHIMU
BellleCTBaMU U BoJoM. [Ipumenenue.

bop. Annorponus. [lomydenue u cBoiicTBa. B3ammoelicTBie ¢ MPOCTHIMH BEIECTBAMH,
BOJIOM, KHcIoTaMu W mienodamu. OKCHI, TUAPOKCHIIBL, COJMM OOpHBIX KHUCIOT. Bomopoanbie
coenuHeHUs Oopa. [IpumeHeHune

AmromuHui U ero coenuHenus. Ilomydyenue, ¢usnyeckue M XUMHUECKHE CBOWCTBA,
IIPUMEHEHNE. ATTIOMOCHUIUKATHL. [{e0nnThI.

OOmiast XxapakTepuCTUKa 3E€MEHTOB 1V-A rpynmbl: 3JEKTPOHHOE CTPOEHHUE, MPUPOIHbIE
pecypchl, CHocoObl TMoJlyueHus, (U3HUecKue CBOMCTBA, B3aUMOJAEHCTBHE C IPOCTHIMHU
BEIIECTBAMM, BOJIOM, KUCIOTaMH, 1enoyamMu. lIpumenenue.

Kpemunit u ero coenunenus. Ilomydenwe, ouncrka, mpumeHeHue. B3ammopeictBue c
IPOCTBHIMHM BELIECTBAMH, BOJOW, KUCIOTaMu U Ienodyamu. Okcuiel U rujapokcuabl. Kapoun.
Cunukarsl, CTEKJI0, KEpaMHKa.

I'epmanuii, 0n0BO U cBuHel. Ilonmydenue, O4nCTKA, IpUMEHEHHE. XapaKTEpHbIE CTEICHU
OKHCIeHUs. B3aumopelcTBUE C MPOCTBIMH BEIIECTBAMM, BOJOM, KHUCIOTaMH W IIEJIOYAMM.
Oxcuppl v rupokcHuibl. OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE CBONCTBA.
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OOmiast XapakTepUCTUKA 3JIEMEHTOB V-A TpYMIBL: 3JEKTPOHHOE CTPOCHHUE, NMPUPOJIHBIC
pecypcbl, CrOCOObl MOJTYyYEHHs, CTENCHH OKUCIEHUs, (U3UYECKHe CBOMCTBA, B3aUMOJCUCTBUE C
MPOCTHIMU BelllecTBaMH U BoAou. [IprumeHeHue.

A3zot. Ilpuponnbsie pecypcbl. llonyuenune. CtpoeHue Mojekyibl. B3aumoneicTBus c
npocteiMu  BeulectBamu. KapOunet u  HuTpuabl. CTeNeHH OKUCIEHUS M YCTOHYHMBOCTD
COEIMHEHUH, COAEPKAILUX a30T.

Bonopoanele coequHEHMS: aMMHaK, THUIPa3suH, THIPOOKCUIAMMH, a30THOBATUCTAast
kucioTa. Mx nonydyenue, CBOCTBa U IPUMEHEHUE.

Oxkcuabl ¥ THAPOKCUIBI a30Ta. CTpoeHue UX MOJEKyd. A30THUCTas U a30THAs KUCIOTHI, UX
coJIY, NostyyeHue. B3anmonencTeue a30THOM KUCIOTHI ¢ MeTaiiamu. Llapckas Boaka.

®ochop. Amnorporus docdopa. BzaummozaeicTBie ¢ MPOCTHIMH BEIIECTBAMH, BOJIOMH,
kucinotamu U menoyamu. Coeaunenus pocdopa ¢ BOIOPOAOM U X CBOICTBA.

®ocdop. Okecuasl U THAPOOKCUIBI, CTPOCHHUE MX MOJEKYN, (U3NYECKHEe U XUMHUYECKUE
cBoiictBa. @ochopnast u nonudochopusie kucnoThl. Mx cTpoenue u cBoiicta. [Ipumenenue.

OOmass xapaktepuctuka 3neMeHToB VI-A  moarpynmel:  Kucnopoa. Ilomyuenwue.
[Ipumenenue. OneKTpoHHAs KOHPUTypalus U OCOOCHHOCTH CTPOCHHUS MOJEKYIbl KHCIOpOJa
(meron BC). O30H - noixy4yeHue u CBOMCTBA.

Cepa. Cepnas kucnora., [lonyuenue u cBoiictaa.

OOmass xapakTepucTuka »31eMeHToB V11-A moarpynmel: 3JIEKTPOHHOE CTPOEHUE,
npupoaHbIe pecypcesbl,. Ctenenu okuciaenus [Ipumenenue.

@rop. [lomydenue. DnekTpoHHAs KOH(PUTYpaLUs M CTPOSHHE MOJIEKYJIbl. B3aumozeiicTeue
C IPOCTHIMU U CIIOXKHBIMH BellecTBaMu. OTOPUCTHIN BOJOPO/I, TUIABUKOBAsL KUCIIOTA.

Xnop, 6pom u woa. Ilonyuenue xsopa. Ilpumenenne. XuMUYECKUE CBOMCTBA MPOCTHIX
BELECTB. ['aloreHOBOIOPOHBIE KUCIOTHI U UX COJIH.

Oobmass xapakrtepuctuka d-anemeHToB. IlepexoiHble MeTaibl, HX AJEKTPOHHbBIE
KOH(Urypanuyu 1 3aKOHOMEPHOCTH B U3MEHEHUH SHEPIMU KPUCTAITMUECKUX PELIETOK, MPUPOIBI
XUMHUYECKON CBSI3M, TEMIEepaTyp IUIaBJICHUS, KHUIEHHS, XUMUYECKOM AaKTUBHOCTH, CTENEeHEH
OKHCJICHHUS, CTAHIaPTHBIX JIEKTPOAHBIX TOTEHIINAJIOB.

Tutan, nupkoHuid. DnekTpoHHble KoH(urypanuu. CreneHu okucieHus. [loaydenue u
ounctka. Kapouasl. Koppo3noHHble CBOICTBA U MaCCUBHOCTh TUTaHa. [IpuMeHeHue

XpoMm, MonubaeH, Boib(ppam. [lonyuenue. Ilpumenenue. @Deppoxpom. Dusuueckue
CBOWCTBA M XHWMHYECKas aKTHUBHOCTb. DJEKTPOHHBIE KOH(UIYpallMM M CTENEHH OKHUCICHHS.
BzaumopeiicTBue ¢ IMpPOCTHIMM BEIIECTBAMH, BOJOW M KUcIOTaMU. KOppO3MOHHBIE CBOMCTBA.
[TaccuBHOCTH METAJIIIOB.

Mapranen. Okcuapl 1 THAPOOKCHIBI MapraHia, MX KUCIOTHO-OCHOBHBIE U OKUCIUTEIbHO-
BOCCTAaHOBUTENIbHBIE CBOKCTBA. [IpruMeHeHue.

XKenezo, xobanbT, HHUKenb. [IpupomHble pecypchl M moiydeHHe. BzaumopelictBue c
IPOCTHIMH BEIIECTBAMH, BOJIOM M KucioTamu. YyryH, cTais, xene3o. Peppotutan, Geppoxpom u
dbeppomaprasnet. [Ipumenenue.

OOmast XapakTepUCTHKA IUIAaTMHOBBIX MeTaioB. [IpupojHble pecypchl U IMOJTydEHHE.
ONEeKTpOHHbIE KOH(MUTrypaluu, HW3MEHEHHE YCTONYMBOCTH CTENEHEH OKHCIEHUS JIIEMEHTOB.
B3aumoneiicTBue ¢ IpOCTHIMM BEIIECTBAMH, BOJIOM U KMCIO0TaMU. KOMIUIEKCHBIE COEIMHEHMUS.

Huuk, kagmuii, pryTs. [Ipuponnbie pecypcbl U noiydyeHue. DIeKTPOHHbIE KOH(UTYpaluu
u crenenu okucienus. Coenunenus prytu (I u II). BaumoneiicTBue ¢ mpocThIMU BeIIECTBaMH,
BOJIOM, KHCJIOTaMH U 1ienodamu. [I[pumenenue.

Menp cepebpo 3omoto. IIpuponmHble pecypchl, TIOJyue€HHE W  IpPUMEHEHHE.
DnekTpopaduHUPOBAHUE MEIH.
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YTBEPXIAIO:

Hupexrop nnctutyra @XTuM

« 7 202 1.

Jucr aAKTyaJIu3anuu paﬁoqeifl NnporpaMmbl TUCHUIIIMHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSL TIOJITOTOBKY OaKajaBpoB/ CIECIMATMCTOB/ MarucTpoB
Hamnpagnenue: {mudp — Ha3BaHue}

HamnpaBieHHOCTB:
dopma 00yueHuUs
['ox Hauana MOATOTOBKHU:

Kype
Cemectp

a) B paGouyro nporpaMmy He BHOCATCA U3MeHeHHs. [I[porpamma akTyalin3upoBaHa Jsis

20 r. Hayaja nOArOTOBKH.

0) B paGouyro mporpammy BHOCSITCS CIAEAYIONINE U3MEHEHUS (yKa3aTh Ha KaKoM roj

Hayaja MOATOTOBKH):
1) ;

)
Pazpaboruuk (u):

(®UO, yueHas CTENICHb, YUCHOE 3BaHHE) « »

PaGouas nporpamma nepecMoTpeHa 1 0JJ00peHa Ha 3aceaHuu Kadeapbl
poTOKOJI Ne OT «_ »

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBeyrolHii BhITycKatoen kaheapoi (naumerosanue) « »

Meronnueckuit otnen YMY: « » 2021 .

2021 r.
2021 .
2021 r.
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