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1.IIEJIM OCBOEHHMS YYEFHOU JUCIHUATLIAHBI

]_Ie.]IﬂMI/I OCBOEHHSI JUCHHUILIMHbI «XMMHS ABJISIOTCSH:

- HSy‘-IGHI/Ie CTYACHTaMH OCHOBHBIX MMOHATHI M 3aKOHOB XUMHUH,

-OCBOEHUE OCHOBHOI'O MaTepUalla 10 CTPOEHUIO AaTOMOB, XUMHUYECKOM CBSI3U M 3aKOHOMEPHOCTSIM,
CBS3aHHBIM C IEPUOJUYECKUM 3aKOHOM M IIEpUOANYECKOr cucreMon anemenToB J[.M1.MenneneeBa;
- I/I3yquI/Ie OCHOB XMMHYECKOI TEPMOANHAMHUKHU HCKOTOPBIX XUMUYCCKUX IPOIECCOB;

- Ilomyuenue riay0OKUX 3HAHUN MO TEOPUU PACTBOPOB U TEOPHH FIEKTPOXUMHUUYECKUX MPOLIECCOB.

2. MECTO YUYEBHOM JUCHUILIUHBI B CTPYKTYPE OIIOII BO

JuctunnuHa « XUMUsD» OTHOCUTCS K 0053aTeNbHON YacT nucuuIuinH bioka 1; n3ydaercs B
Icemectpe.
[Ipemyaraembrit Kypc MOMOXKET CTYIEHTaM MPUOOPECTH 3HAHUS 10 OCHOBHBIM XUMUYECKUM
MOHSTHUSM, MOHSThH CYIIIHOCTh TPOTEKAHUS XUMUYECKUX MPOILIECCOB.
Tadanua2.1.

CBa3b JTUCHHUILIMHBI « XHMHD» C nHoCJICAYIOINUMHA JTUCHUIIVIMHAMUA CPOKH UX UYUCHUSA

Kon JvCcUMIUIMHBI, MOCJIEIYIOMIMNE 32 JUCIUTUTMHON Cemectp
JIACLIATUIAHEL «XUMHUD»
b1.B.10 Maremarnka 2.3
b1.0.06 dusnka 2.3

B pe3yabTaTe 0CBOEHHSI TUCHUILINHBI CTYIEHT J0J/I2KeH

3HATDL:

[TpuHIMOB! K1accupUKALMU HOMEHKIATypy HEOPTraHMUECKUX COeTMHEHHIA;
OcCHOBHBIE TUIIBI XUMUYECKUX CBSI3EH;

OCHOBBI COBPEMEHHO TEOPUHN CTPOEHUS aTOMa,

TeopHuto KOMIUIEKCHBIX COETMHEHHUI;

OCHOBBI PHEPIrETUKN XUMUYECKUX ITPOLIECCOB;

Teoputo pacTBOpPOB BHE AIIEKTPOJIUTOB U JIEKTPOIUTOB;

OCHOBBI EKTPOIUTUUECKUX TIPOLIECCOB.

YmMmerh:

e HaxomuTs CBA3b MEXKIY CTPOCHHEM BELIECTBA U €I0 XMMUYECKUMH BO3MOKHOCTSIMY;

e Pemare mo0ble XUMUYECKUE 33/1a4H, ONUPAACh HA TEOPETUUECKUN MaTepHall OCHOB
XUMHUH;

e IIpoBoauTh mpocTeHIne pacyEThl 10 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIIUAM,
SHEPreTUYECKUM U KHHETUYECKHUM IIpoLeccaM, TEOPUU PaCTBOPOB;



e PaGorare B

000pyIOBaHUS;
e CocTaBiITh XUMHYECKHE pcakuuun JIFOOBIX XMMHYECKUX IIPOLCCCOB U BBIIMMOJIHATE HA UX
OCHOBE HEOOXOJUMBIEC PACUETHI.

Baangern:

nabopatopun ¢

HCII0JIb30BaHUECM

HpoCTelIero  J1abopaTopHOro

e MeTouKON IPOBEJEHHSI XUMUYECKOTO SKCIIEPUMEHTA B JJAOOPATOPHBIX YCIOBUSIX;

e VYMeHueM IpaBUILHOIO OOBSICHEHUS PE3YyJIbTaTOB SKCIIEPUMEHTA, €CIIN JJaKE PE3yJIbTaT
OTPULIATENIBHBIN;

e Merogamu oka3aHus IEPBOM IIOMOLIY IIPY HECUACTHBIX CIIy4dasX B

XUMHUYECKOH 1abopaTopuu.

3. KOMIIETEHIIMA OBYYAIOMET OCs1, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUS YYEBHOU JUCIUAITJIMHBI

[Ipouecc n3ydeHus QUCHUILIMHBI HAallpaBJieH Ha (OPMHUPOBAHUE SJIEMEHTOB CJIETYIOIINX

komnereHiui B cootBercTBUU ¢ ®I'OC BO u OIIOIT BO 1o ganHOMY HanpaBJIeHUIO MOJTOTOBKH:

Kon HaunmenoBanun HNuaukarop B pesyabTare ocBOeHUs
KOMIIETEHIL € KOMIIeTeHIIUH JOCTHKEHUSA AUCHHUILIMHBI 00YYAIOLIUHCS
UM KOMIIeTeHMH JMOJIAKEH:
Oobwenpogpeccuonanvrvle KOMnemeHyUU U UHOUKAMOPBL UX OOCHUICEHUS
YK-1. Cnocoben VK-1.1. 3HaTB: GOPMYIMPOBKY 3a1a4 B
OCYLeCTBJIATH AHanuzupyer [pamMKax IMOCTaBJICHHOM 1eN U

MOMCK, KPUTHYECKU
AHAJIN3 U CHHTE3
uHdopmanum,
NPUMEHSATH
CHCTEMHBIN IOXXO0/
AJIsl peleHust
NMOCTABJIEHHBIX 32/1a4

3a/1a4y, BBIICTISS €€
0a3o0BbIE
COCTAaBJIAIOLIHE
YK-1.2.
Ocy1ecTBisier
MOUCK, KPUTUYECKH
OLICHUBAET,
0000111a€eT,
CUCTEeMaTU3UPYET U
pamKUpyeT
nHpopmaruro,
TpeOyemyto st
penieHus
MMOCTaBJICHHOMN
3aJa4n

VK-1.3.
PaccmarpuBaet u
npejiaraeT
paryoHaIbHbIC
BapHaHTHI PEIICHUS
MMOCTaBJIICHHOMN
3a/1a4M, UCTIONIb3YS
CHCTEMHBIN ITOIX O/,
KPUTHUYECKH
OLIEHUBAET NX
JIOCTOMHCTBA U
HEIOCTaTKU

BBEIOMPATH ONTUMAJIbHBIE CIIOCOOBI
WX pEeIICHUS
YMeThb: 000CHOBBIBATH
(bopMyIIHPOBKY B paMKax
MOCTaBJICHHOM LIE€IH MPOEKTa
COBOKYITHOCTb 3a/1a4,
00ecreunBarOIINX €€ TOCTHKEHUE
Buagers: ciocoOHOCTHIO
dbopMyIUpoBaTh paMKax
MOCTaBJICHHOM 1IEJTH MTPOEKTa
COBOKYITHOCTb 3a/1a4,
00ecreunBaroIIuX ee TOCTHKEHUE




OIIK-3.

CrniocobeH mpuMeHsTh
COOTBETCTBYIOLIUHI
¢busuko-
MaTeMaTHUYECKUU
ammapar, MeTObl
aHaImM3a u
MOJICITUPOBAHMUS,
TEOPETUYECKOTO H
HKCTIEPUMEHTATHHOTO
UCCIIEIOBaHUS TIPH
pereHnn
po(heCCUOHATTLHBIX
3ama4

OIIK-6.1. cnons3yer
METO/bl U3MEPEHUS
PIIEKTPUUECKUX U
HEAIEKTPUUECKUX
BEJIMYUH; OCHOBBI
TEOPETUYECKOM,
[IPUKIIATHON U
3aKOHOJIAaTEIbHOMN
METpPOJIOTUH.

OIIK-6.2. Beimmomnusier
M3MEPECHUS
PIIEKTPUYECKUX U
HEATEKTPUUECKUX
BEJIM4YMH, 00padaThIBaeT
PE3YyJIbTaThl U3MEPECHUI
U OLIEHHBAET
MOTPEIIHOCTb.
OIIK-6.3. [Ipumenser
METO/IbI TTOTYUYEHUS,
XpaHeHUs 1
nepepadoTKu
WU3MEPUTEIIBHON
uHpopmauu s
JTOCTUKEHUS
TpeOyeMol TOYHOCTH
U JIOCTOBEPHOCTH
pe3ynbTaToB
M3MEpPEHUI.

3HaTh:
- OCHOBHBIC MOHATHS U METOJIBI
(byHIaMEeHTaIbHBIX Pa3JIENoB
MaTeMaTUKH, HeOOXOAUMBIE B
poecCuOHATBLHOM
NeSITeNbHOCTH;
- OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTVCIUTUIAH JJIS1 pEIICHUS
CTaHJAPTHBIX 3a7a4 B 00J1aCTH
npodeccruoHabHOM
JeSITeNbHOCTH;

- TIPUHIUIBI, METOJIBI U
CpeZCTBa PEUICHHUS CTaHJapTHBIX
3a7a4 mpodecCuoHATEHOU
JeSITeIbHOCTH Ha OCHOBE
MH(pOpPMaLOHHON
oubnuorpaduyeckoil KyJabTypsl
C TIPIMEHEHHUEM
MH(pOpPMAaIMOHHO-
KOMMYHUKAITHOHHBIX
TEXHOJIOTUH U C yYETOM
OCHOBHBIX TpeOOBaHUI
nH(pOpMaAITMOHHON
0e30macHOCTH.

- YMmerb:

- HCIOJIb30BaTh
MaTeMaTU4YeCKUEe METOJIbI JUIs
peleHys MPUKIAAHbIX 331a4;

- YUTaTh HAYYHYIO JIUTEPATYPY
10 CBOEH CIEeLUaNbHOCTH,
UCTOJIb3YIOLLYIO
MaTeMaTU4eCKUH anmapar;

- INPUMEHATb OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX
JUCLUIUIMH JJIS1 peIIeHus
CTaHJApTHBIX 3a/1a4 B
obnactu mpodeccoHaTbHON
JeSITEeNbHOCTH;
pelaTh cTaHJapTHBIE 3a7a4u
npodeccuoHaIbHON
JIesITeIbHOCTH Ha OCHOBE
UH(POPMALIMOHHOM U
oubnuorpadudeckoil KyabTypbl
C IPUMEHEHUEM
UH(POPMAaIMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOTUH U C YUETOM
OCHOBHBIX TpeOOBaHUI
UH(POPMALIMOHHOM 0€301MacHOCTH

Baaners:
MaTeMaTHKO-CTaTHCTHYSCKIMHU
METOAaMu 00pabOTKU
IKCIIEPUMEHTAIILHBIX JTAHHBIX;

- HaBBIKAMH MCIOJIb30BAHHS
OCHOBHBIX 3aKOHOB €CTECTBEHHO-
HaYYHBIX JTUCLUUIUTHH IS
pELICHUS CTaHIAPTHBIX 337149 B
o0mnacT npodeccuoHaIbHOM




NesITeIbHOCTH;

HABBIKaMU TIOJIrOTOBKH 0030pOB,
aHHOTAIIMIH, COCTABIICHHUS
pedeparoB, HAy4HBIX TOKJIAJIOB,
nyOnuKanuit, u Oudbmuorpaduu mo
Hay4YHO-UCCJIEA0BATEIbCKOMN
paboTe ¢ yueTom TpeboBaHUN
MH(pOpMaLlMOHHON 0€3011aCHOCTH

4.0 BEMIUCITUTTMHBINBUJIBIYUEBHOMPABOTBHI

Tab6anua4.1.
O0bem IMCUMNJIMHBI M BUABI Y4eOHO# padoThI

Bun yueOHoii padornl Bcero

4acoB
OO6mrast Tpy0€MKOCTh JUCIIUTLTAHBI 72/2
AyIUTOpPHBIE 3aHATUSA 34
Jlexnmn 18
Jlabopatopusbie 3anstus(JIP) 16
CamocrositensHas padora(CPC) 38
Kontpons

4.2 COAEP)KAHME JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKA3ZAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHUX WU ACTPOHOMHUYECKUX YACOB 1 BUJI0B YUEBHBIX
3AHATHIN

Tao6anuas.1.
4.2.1CTpyKTYypa AV CUMILIMHBI

O6ma51 TPYAOCMKOCTb JUCHUINIMHBI COCTABJIACT 43a4eTHEIC CI[I/IHI/II_IBI,144 gaca.

NeNe | HammenoBaHme pa3jesia g Buabi Dopmbl
n/n (TembI) s y4eOH0ipadoThl TeKYLIero KOHTPOJIs
© JI J3 | CP yCIeBaeMoCTH

1. OCHOBHBLIE  IIOHATHUSL 1 2 - 8 CobecenoBanne, TECTOBEIH
XUMHH. KOHTPOJIb,
CrexnomMeTrpuueckue KonrtponsHas pabdoral
3aKOHBI.

2. | OCHOBHBIE KJIACCHI 1 2 2 8 Co0OecenoBanue, TECTOBBIM
HEOPraHMYECKUX KOHTPOJb.
COETMHEHUIT Kontponbnaspabora2

3. | Ctpoenue aToma. 1 2 2 8 CobecenoBanne, TECTOBBIH

KOHTPOJb.
Konrponsnaspabora3




4. | Ilepuoguueckuii 3akoH u | 1 2 2 8 CobecenoBanue,
MepUONYecKas CUCTeMa TECTOBBIA KOHTPOJb.
XUMHUYECKHX AIEMEHTOB KonTponbnas pabora 4
JI.W. MenneneeBa.

5. | XuMuueckas CBS3b. 1 2 2 8 CobecemoBanue,

TECTOBBIN KOHTPOJIb.
KonTponbHas pabora 5

6. | CxopocTh XxuMuuyeckux | 1 2 2 9 CobecenoBanue,
peakuuii. XuMu4ecKoe TECTOBBIN KOHTPOJIb.
paBHOBECHE. Kontponbnas padora 6

7. | DHepreTuka u 1 2 2 9 CobecenoBanue,
HaIpPaBJICHHOCTb TECTOBBI KOHTPOJIb.
XUMHUYECKHUX TIPOIICCCOB. KonTponbras pabora 7

8. | PactBopsI. Teopus 1 2 2 9 CobecenoBanue,
AEKTPOIUTUYECKON TE€CTOBBIN KOHTPOJIb.
JTUCCOIUAIINH. Kontponbnast paborta 8

9. | OxkHCIUTEIBHO- 1 2 2 8 CobeceoBanue,
BOCCTAHOBHUTEIILHBIC TECTOBBI KOHTPOJIb.
peakiuu KonTtponbnaspabora9
DIIEKTPOXUMUYECKHE
TTPOIIECCHI.

10 | KomrmuiekcHbie 1 8 CoOecenoBanue,
COCIUHEHUS. TECTOBBIN KOHTPOJIb

KonTtponbnas paboral(
HUTOIO: 18 16 | 83

4.3 Conepxxanue IMCUUIIMHBI «XUMUSD)

Pa3nenl.BBenenune

OcHOBHBIE TIPOOJIEMBI COBPEMEHHOW HEOPraHWYeCKOW XHWMHUHU. Pycckas HOMEHKJIaTypa
HEOPraHMYECKHX COCTUHEHUU (KUCIOPOJ, OKHCEIN, THIPOOKHUCH, BOJA, IIEJI0Yb, MEPEKUCh BOIOPO/IA,
CEPHOKHCIIBIN, XJIOPUCTHIN U T.1.). MeXIyHapoHass HOMEHKIIaTypa. XUMHS U KOJIOTHSI.

OCHOBHBIE TIOHSTHS M 3aKOHBI XMMHUHU. ATOMHAs €IUHHUIIA MAacChl. ATOMHAss M MOJICKYJIIpHAs
Maccel. Moab. MonsHas Macca. Banentnocts. CTereHb OKUCIIEHHS. OKBHBaJIeHT. MoibHas Macca
sKkBUBajieHTa. OmpeneseHusT XUMHUYECKOTO SKBHMBAJICHTA 3JEMEHTa, KHUCJIOTHI, THIPOKCHIA, COJIH,
okcuaa.  OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE  AKBUBAJICHTHL. 3aKOH  CTEXMOMETPUHU.  3aKOH
SKBHBAJICHTOB.

Pa3znen 2.0cHOBHBIE KJIACChl HEOPTAHNYECKUX COeNHEHU I

KJ'IaCCI/I(I)I/IKaL[I/IH HEOPTaHNYCCKUX COCOUHEHMH. OKCI/II[BI, KHUCJIOTBI, OCHOBAaHHs1, COJIH.
KJ'IaCCI/I(I)I/IKaI_[I/IH, (bH3quCKHC U XUMHWYCCKHEC CBOﬁCTBa, CIIOCOOBI MOJIYYCHUSL.

Pa3nes 3.CTtpoenue aroma. PazBuTHe npeacTaBiieHHi 0 CTPOCHUH aTOMAa

AToM—Kak cioxHas cucreMa. CroxkHasi cTpykrypa siapa. [IpoToHbsl 1 HEUTPOHBI.

JIBolicTBEHHass mpupoda dJeKTpoHa. Macca W 3apsa dSIEKTpOHOB. BOJHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHue HeomnpeneneHHoctTy [eitzenbepra. Ilonarue opbOurtanu. BonHoBas
¢byakus u BoiHOBoe YypaBHeHuwe Illpenunrepa. PagmanehHas u opOuTanbHas COCTaBISIOLINE
BOJTHOBOU (DYHKITHH.

KBantoBbie umcna. CTpyKTypa SJEKTPOHHBIX oOosouek. KBaHTOBBIE ypOBHH, KBAHTOBBIC
MOAYypOBHH, S-, p-, d-, f- atomubie opOutamu. [IpaBuina KneukoBckoro. PeanbHbie pacmoio:KeHHs
YPOBHEH U MOJyPOBHEW B aTOME.

OcHOBHbIE TPUHIIMIIBI PACHPEICICHUS AIEKTPOHOB B aTOME: MIPUHIUI HAMMEHBIIEH HEpruu,
npuHuun [laynu u npasuiio I'ynaa.



N3o00pakeHne 3JEKTPOHHOM CTPYKTYphl aTroMa MpHU IOMOIIM SIIEKTPOHHBIX (QOpMyN u
KBAHTOBBIX YEEK. DHEPreTUUECKHUE JruarpaMMbl MHOT03JIEKTPOHHBIX aTOMOB.

Pazpnen 4. llepuoanyeckuii 3aKoH U nepuoanyeckas cucrema djemenToB JI.U. MenjaeneeBa

ITouckn OCHOBBI KiacCU(UKAIMM XUMHYECKUX DJIEMEHTOB 10 OTKPBITHS MEPHOJHYECKOrO
3aKOHa.

Tpu srama paborer J[.M. MenpaeneeBa B 00JIACTH CHUCTEMATHKH XUMHYECKHX 3JICMCHTOB.
®opmynupoBka rnepuogudeckoro 3akoHa. Co3gaHue NEpPUOAMYECKOM CHCTEMbI  3JEMEHTOB.
Jlornueckue BbIBOJIbI U3 IEPUOJUYECKOTO 3aKOHA U IIEPUOJUIECKON CUCTEMBI JJIEMEHTOB.

CoBpemenHass  (OpMYyJIHpOBKa  MEpUOAWYECKOTO  3akoHa. CTpyKTypa  COBPEMEHHOU
IIEPUOIUYECKONM CHCTEMBI JJIEMEHTOB. KOpOTKONEpHMOAHBIH W UIMHHONEPUOAHBIA BapHUAHTHI
nepuonnueckon cucremsl. llepuon. I'pynma. Jlenenme rpynmsl Ha mnoAarpymnmsl. Tunudeckue
JJIEMEHTHI, [TOJHBIE AaHAJIOTH.

s-,p-,d-,f-3emenThI. BHyTpeHHsIS U BTOpUYHAS IEPUOTUIHOCTb.

3aKOHOMEPHOCTH HW3MEHEHUSI OCHOBHBIX XapaKTEPUCTHK aTOMOB MO TMEpUojaM |
rpynnaM. Paawycel aTOMOB W HWOHOB, DJHEPIrHsl HMOHU3AIMU, CPOJACTBO K DJIIEKTPOHY,
DJIEKTPOOTPULIATEILHOCTE: HM3MEHEHHUSA OTUX XapakKTEpUCTUK I10 IEpUoJaM U TpyIIiaM.
3aKOHOMEPHOCTH M3MEHEHHSI BAJCHTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
3JIEMEHTOB U CBOWCTB OJTHOTUITHBIX COCUHEHUU.

BanentHbie 371€KTpOHBI U MHOTOOOpa3He BaJICHTHBIX COCTOSTHUN aTOMOB S-, p-, d-, f- 371eMeHTOB.
Pa3zpenS.XumMuueckasi cBS3b

Tunel xumudeckoi cBsi3u. KoBaneHTHas (TosisspHas W HeMossipHas). MeToa BaJICHTHBIX CBSI3ed
(MBC). Curma- u mu-cBsizn. OCHOBHBIE XapaKTEPUCTUKH KOBAJICHTHOW CBs3W. JlmMHA M DHEprus
cBsa3u. KpatHocTh cBsizu. ['mOpuam3anys aTOMHBIX opOuTaneil. MeTroa MONEKYJSIpHBIX opOuTasneit
(MO JIKAQO). DHepreTuyeckue auarpaMmMbl TOMO- B T€TepOsiACPHBIX MoJiekya. [lomsipusamus cBs3u.
JIMMOIbHBIA MOMEHT CBSI3U. XapaKTEPUCTHUKU B3aUMOJIEHCTBYIOMIMX aTOMOB: MOTEHIMAJl MOHU3AIINH,
CPOACTBO K DIJIEKTPOHY, 3JEKTPOOTPUIATENbHOCTh. VOHHAs CBSI3b Kak IMpeaeibHbIA ciydait
KOBaJICHTHOM MOJISIPHOM CBSI3U. JJOHOPHO-aKLENTOPHBIM MEXaHU3M 00pa30BaHUSI KOBAJIEHTHOU CBS3H.
Bogoponnass  cBsa3b.  MexMouniekyisipHas U BHYTPUMOIIGKYJISIpHAs ~ BOJOPOJHAs  CBS3b.
MexMoseKyIsspHble B3aUMOJICHCTBUS MOJIEKYJd. 3HAa4eHHE BOJOPOJHBIX CBsi3edl. Meramunueckas
cBs13b. Kommuiekcuosle coequnenus. KoopannanuonHnas teopus. Tunuunele KoMIuiekcooOpa3zoBaTennu
nuranjael. MOHO- W TOJMACHTATHBICIUTaH/bl. XeJaTHbIE KOMIUIEKCH. M30MepHsi KOMIUIEKCHBIX
coequHeHui. Knaccudukanus 1 HOMEHKIATypa KOMIUIEKCHBIX coeMHeHUH. KBaHTOBOMexXaHHYeCKue
METOJIbl TPAKTOBKH XUMHYECKON CBSI3M B KOMIUIEKCHBIX COeIMHEHUsX. Jluccomnuanns KOMIUIEKCHBIX
coenuHeHui. KoHcTaHTa HECTOMKOCTH KOMIUIEKCHOTO HOHA. [IpiMeHeHne KOMIUIEKCHBIX COSTUHEHU .

Paznen 6. KnuneTnka m MeXaHU3M XMMHUYECKUX peaKkIui

CKOpOCTh XMMHYECKOW pEeaKlMM, €€ 3aBUCUMOCTbh OT MPHUPOAbl U KOHLUEHTPALMU PEareHTOB,
Temneparypbl. KOHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTb OT TeMIeparypbl. YpaBHEHHE AppeHuyca.
OHeprusi akTuBauuu. [loHsATHE O TEOpUM AKTUBHBIX COYAAPEHUN, AKTUBUPOBAHHOM KOMILJIEKCE B
Teopur aOCONIOTHBIX CKOpPOCTEeH peakuuu. MexaHW3M M KHHETHKAa peakiuil B TOMOTEHHBIX U
rereporennbix  cucremax. llemneie (H.H.CemenoB) wu  koneGarensubie  (b.I1.bemoycos,
A.M.Kabotunckuii) peakiuu. ['oMOreHHBIN U reTeporeHHbli Katanu3. KuaeTnueckuii BBIBOJ] 3aKOHA
JEUCTBYIOLIUX Macc.

Wuruburopsl 1 unHruOupoBanue. OCOOEHHOCTH KHHETHKH Ta30(a3HBIX, >XUAKO(DA3HBIX U
TBepAO(hA3HBIX peakiuii. MexaHU3Mbl peakiuil C y9acTHEM OPTaHMUECKUX COSAMHECHUH.

Xumnueckoe paBHOBecue. OOpartuMble M HeoOpaTuMble XUMUueckue peakuuu. CocTosHue
paBHOBECHS W TMPHUHIMI MHKPOCKOMUYECKOW oOpatuMocTH peakuuu. KuHeTnyeckuit u
TEPMOJMHAMUYECKUH MTOAXO0/IbI K OIUCAHUIO XUMHUYECKOT'O PABHOBECHSI.

KoHcTaHTa XHMMHYECKOTO paBHOBECHS ¥ pa3IMYHBIE CIOCOOBI e¢ BhIpakeHus. CBs3b
KOHCTAHThl XMMHMUYECKOT'O PAaBHOBECHS CO CTaHAApTHBIM HM3MEHeHHeM s3Hepruu ['nbdoca. CmemnieHne
XUMUYECKOIO paBHOBECHs IIpU n3MeHeHuu ycioBui. [Ipunnun JlelllaTense.



Bnusiaue cpenpl Ha MpOTEKaHME XUMHUYECKMX peakiuil. OcobeHHOCTH ra30(asHbIX,
KHUIKOpa3HBIX, TBepAO(a3HbIX peakuuid. Poilb SHTAIBMMAHOTO M AHTPONMHHOTO (HaKTOPOB B
OIIpeIeTICHUH HaIpaBJIeHHs IpoLecca.

Paznen 7.3HepreTm<a U HANIPABJIC€HHOCTb XUMHUYECCKUX IMPOLECCOB

OcCHOBHbBIE MOHATHSI XUMUYECKOM TEPMOJMHAMUKHU: CUCTEMA, IIapaMeTpbl COCTOSIHUS, padoTa,
SHEprus, TeoTa.

BHyTpeHHsIsI SHEprus, U ee W3MEHEHHE NP XUMUYECKUX U (ha30BBIX mpeBpamieHusx. [lepBoe
Hayajlo TEPMOJAMHAMHUKH. OHTANbIUS 00pa3oBaHUS XUMHYECKHX coeanHeHuid. CraHgapTHOE
coctosinue. CTaHOapTHBIE SHTANBIUU OOpa3zoBaHus. TersioBble 3()(EKThl XUMHUYECKHX PEaKIUH.
TepmoxuMmuueckue pacdeTbl, OCHOBaHHble Ha 3akoHe [I'ecca. TepmoxumMmyeckue IHUKIIBIL.
Tennoemkocts. TemnepaTypHasi 3aBUCUMOCTh TETFIOEMKOCTH M 3HTAJIBIIHH.

Bropoii 3akoH TepMOAMHAMHUKU. ODHTpPOMHUSA. 3aBUCUMOCTb JHTPOMHUH OT TEMIEpPaTyphl.
CrangaptHas sHTpomnus. VM3MeHeHue sHTponuu npu (a3oBbIX MEpPEeXoax U XUMHUYECKUX PEAKIMSIX.
Ouneprusa ['n66ca u sueprus I'ensmronbua. Kputepuil camMmonpon3BoJbHOTO MPOTEKAHUS MTPOLIECCOB.
XUMUYECKUN MOTEHLHMaN, 3aBUCUMOCTh XMMHUYECKOTO IMOTEHIMajJa OT KOHLEHTpPAllUW, IaBJICHUS
peareHToB. Y CI0BHE XUMUYECKOTr0 paBHOBecHs. M30TepMa XMMHUUYECKOM peakiuu.

Koncranta xuMuuyeckoro paBHOBeCHsi Kak Mepa TJIyOWHBI TPOTEKaHHUsS IPOLECCOB.
Hcnonb3oBaHue 3HaU€HUN CTAaHAAPTHOW SHTANBIMU U SHTPOIUU JUIS pacdeTa KOHCTAHT paBHOBECHUS
XUMHUYECKUX peakuuid. DaKkTopbl, BAUSIONINE HA BEITUYMHY KOHCTAHThl paBHOBeCHs. TepMOIUHAMMU-
YeCKUil BBIBOJI 3aKOHA JIEHCTBYIOIINX Macc.

Paznen 8.PacrBopbl

PactBophb! xuakue (BoIHBIE M HEBOJHBIC), TBEpAbIe W Ta3zoo0pa3Hbie. CrocoObl BBIpAKECHUS
KOHIIEHTPALlMU PACTBOPOB: MAaccoBasi JOJSl, MOJSIPHOCTb, HOPMAaJIbHOCTh, MOJISUIBHOCTb, MOJISIpHAsI
nons. BausiHMe Ha pacTBOPUMOCTH SHEPTHH CTPYKTYPbl KPUCTAJUIMUYECKOIO BEIIECTBAa U SHEPTrUU
conpBaTanuu. PacTBOpbl HachIlllEHHbIE, HEHACHIIICHHbIE U, KOHLEHTPUPOBAHHbIE U pa30aBJICHHBIC.
PacTBOpbI HeanbHbIE U peallbHbIE.

[ToHsITHE O KOJJIOUIHBIX pacTBOpaXx.

KonnuratuBHble CBONCTBAa pacTBOPOB HE AJIEKTPOJIUTOB W 3JIEKTpONUTOB. JlaBienue mapa
OuHapHBIX pacTBOpoB. 3akoHbl Payna. Kpuockonus u 30yJUIMOCKONUS KaK METOABI OIpeIeiICHUS
MOJIIpHBIX Macc. OCMOC U OCMOTHUYECKOE JIaBJICHHE B HEOPraHUYECKUX M OMOJIOrMYECKUX CHUCTEMaXx.
3akonbl Payns u Bant ['odda ans pacTBOpoB HE 3JEKTPOIHUTOB U AJIEKTPOIUTOB. M30TOHHUECKUN
K03 puIeHT.

Onexrponuruueckas nuccounanus (C.Appenunyc). CunbHble U crnadbie 1eKTpoauThl. CTeneHb
U KOHCTaHTa Jauccounuanvu. PakTopbl, BIHUSIONIME HA CTENEHb ANEKTPOIUTUYECKON JUCCOIHAIIMH.
Kaxymasacs crerneHp AUCCOLMALMM CUIBHBIX AIIEKTPOIUTOB. Jlucconmanus ciadbX AIIEKTPOJIUTOB.
3akoH pa3zBenenusi OcTBajiba.

Bogna xak BaxkHeimuii pactBopurens. KonctanTta qucconuaiuu Boabl. IOHHOE npousBeieHne
BOJIbl. BOJIOpOIHBIN ITOKa3aTeNb.

I'maponu3 u conpBoiM3 coisield. KoHcTaHTa paBHOBecusi peakuuu Tuapoisinza. DakTopsl,
BIIMSIOIINE HA PABHOBECHE PEAKIMI THIPOJIN3a.

[Ipon3BeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIJIBHBIX 3JEKTPOJIUTOB. Y CIOBUS
OCQKJIEHUS U PACTBOPEHUS OCAJIKOB.

Pa3zgen 9.0kuCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PeaKIUA

Teopuss OKHMCIAMTENBHO-BOCCTAHOBUTENBHBIX peakiuil. Kiaccupukanus OKHUCIUTENBHO-
BOCCTaHOBUTEIILHBIX peaKLuii. MexXMONEKyJIIsIpHBIE, BHYTPHUMOJIEKYJISIPHBIE, peakuuu
aucnponopiuuonrposanusd. Okucnurens. BocctanoBurens. [Iporeccsl OKUCIEHNS 1 BOCCTAHOBIICHMUS.
CocraBiieHHEe ypaBHEHUH OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKIUN METOJOM 3JIEKTPOHHOIO
OanaHca 1 MeTooM noiypeakuuid. CTerneHb OKUCIEHUsI aTOMOB B MoJjekyJe. [IpaBuna onpenenenus
CTEIIEHU OKUCIICHUS aTOMOB B MOJIEKYJIAX U CJIOKHBIX MOHAX.



Pasnen 10.OcHOBBIJIEKTPOXUMHUH

DNeKTpodpl, TadbBaHUYECKHA dJIeMeHT. (CXeMaTudeckoe HU300paKCHHE TallbBAHHYECKOTO
aieMeHTa. DJIeKTpOAHbIM noTeHiman. CTaHAapTHBIN 37ekTpoaHbiid notenuuain. D/C, cranmapTHas
SJC.

Psn nanpsbxkenuid. YpaBuenue HepHcra. D1eKTpoiau3 pacTBOPOB U PaCILIaBOB.

Pasgea 11. Kommiekcubie coenHeH

Kommiiekcusie coenunenus. Koopaunamuonnast teopusi Bepnepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX COeMHeHU. HOoMeHKIIaTypa KOMIUIEKCHBIX cOoelnHEeHUN. [IpakTnueckoe npuMeHeHne
K. C.

5. OBPA30OBATEJIBHBIE TEXHOJIOI'MHN

[Ipu n3ydeHnn TeOpEeTUIECKOro Kypca Ha JICKIHSIX MPeIyCMaTPUBACTCS 3aJI0’)KEHUE MaTEePHAJIOB
BHJC IMPE3CHTAHU. OTI[CJ'II:HI:IG JICKIIUU U3JIararoTCs I10 HpO6J'I€MHOI\/’I TCXHOJIOI'UH.

Ha nmekmmsix WCHONB3YyIOTCS B KadecTBE JIEMOHCTPAIIMOHHOrO Marepuana llepuommueckas
cuctema aemenToB JI. . MenpeneeBa u ps Apyrux CpaBOYHBIX TaOHII.

HpI/I HU3Y4YCHUU CBOICTB OTACIIBHBIX XHWUMHUYCCKUX COG,ZII/IHGHI/II\/’I U XHUMHWYCCKHUX IIPOLECCOB
npeaAyCMaTpuBacTCs MOCTAHOBKA JICKIIMOHHBIX ICMOHCTPAIITMOHHBIX OIIBITOB.

HekoTopeie pa3znensl TEOPEeTUYECKOro Kypca H3Y4aroTcsl C MCIOJIb30BAaHMEM OIepeKaroneit
CaMOCTOSITEIILHOM PabOTHI: CTYACHTHI MOJYYalOT 3a/IaHUs Ha 03HAKOMIJICHHUE C HOBBIM MaTEPHAJIOM JI0
€ro U3JI0KEHUS Ha JIEKLHUAX.

Jlis Gonee OCHOBATENbHON OLIEHKH YCBOSIEMOCTH TEOPETUYECKOro Marepuajia CTyACHTaMu
UCIOJIb3YIOTCS TECThI, @ TaK)K€ TPaTUIMOHHBIE MHUCHbMEHHbIE U YCTHBIE KOHTPOJIbHBIE MEPOIPUSTUS
(KOJUTOKBHUYMBI, KOHTPOJIbHBIE pa0OTHI).

[Ipu npoxoxxaeHuu 1a00paTOPHOTO MpaKTUKyMa CTyJIEHTaM Ipeasaraercs padoTaTh B MaJbIX
rpynnax: yueOHas rpyrna pa3OruBaercs Ha HECKOJIBKO HEOONBIINX IPYII — 0 2-3 YeloBeKa.

Kaxpas rpynna BbINONHAET 3afaHue (J1a00paTOpHbIE OMBITHI) U3 JA0OPATOPHOrO MPAKTHUKyMa
o01elt u Heoprannueckoi xumuu. IIporece BbIoONIHEHNs J1aO0PaTOPHBIX ONBITOB OCYIIECTBIISIETCS HA
OCHOBE 0OMEHa MHEHUI 1 BbIOOpa ONTUMAIBHOIO YTH PELICHHUS.

Ha ocHOBaHMM MONy4€HHBIX JAHHBIX IO BCEM OIBITAM KaX/blil CTYyJEHT 3allojHSET CBOM
71a00paTOPHBIH JKypHal, /i€ 3alUChIBAET PE3YJIbTaThl OIBITOB, HAOJIOJEHUS, COCTABISIET YPaBHEHUS
peakuMii XHMMHYECKUX IPOLECCOB, €CIM HYKHO IPOM3BOJUT COOTBETCTBYIOUIME DPACUYETHl U
pe3yJIbTaThl IPECTABISAET B BUJE I'pauuecKOi 3aBUCUMOCTH.

Ha coOecenoBanuu ¢ npenojaBareiaeM CTYACHT MPeACTaBIIsseT OQPOPMIICHHBIN OTUET MO JaHHOU
nabopaTopHOil paboTe M OTBEYaeT Ha BONPOCH! MpENojaBaTeis, CBSI3aHHbIE C METOJUKOW paloThl,
pe3yabTatamu BeiBoamMiu. [1o psay paboT npenycMaTpuBaeTcst IpUMEHEHHE TECTOBOTrO MeTo/ia
«3aLUThD».

I'pynmoBast pabota B XUMHUYECKOH 1a0opaTopun CTUMYJIMPYET COTIaCOBAaHHOE B3aUMOJIHiCTBHE
MEX]ly CTy/IeHTaMM, OTHOILICHHSI B3aMMHOI OTBETCTBEHHOCTH M cOTpyaHuYecTBa. [Ipupopmupoanuu
TPy YYUTHIBAETCS JBa MPU3HAKA: CTEIIEHb XMMHYECKON IOJArOTOBJIEHHOCTH CTYACHTOB U XapaKTep
MEXJIMYHOCTHBIX OTHOILIEHUH. B psijie caydyaeB cTyAaeHTaM caMHUM IpeularaeT pa3oUThCsl Ha TPYIIbI,
COCTaB KOTOPBIX BIOCJIEJACTBUN MOXKET KOPPEKTUPOBATHCS /ISl MOBBIIICHUS KaueCTBa pabOTHI.

B naGopaTopHOM MNpakTHKyMe IpH BBITOJHEHUH OTAEIbHBIX OINBITOB HCIOJIB3YETCS METOJ
npo6JaeMHOro o0y4YeHHs: CTYAEHT MOJIydaeT 3aJaHue Ha XUMHUYECKUH MpOoIlecC, METOJUKY KOTOPOIo
OH JIOJDKEH TM0A00paTh CaMOCTOSATENBHO, HCXOIs M3 HMEIOIIMXCS PEaKTHBOB, OOCYyIUTh €€ C
IIpenoJaBaTesIeM U 3aTEM IPUCTYIIUTD K €r0 BHIIIOJIHEHMIO.

6. IEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIIMUXCS IO JUCHUILINHE

JIeKIMOHHBIE 3aHATHS MPOBOAATCA | pa3 B HeHeno B oObeMe 2 4acoB B IEPBOM CEMECTpE.



JIaGopaTopHbIe 3aHATHS MPOBOIAT €XKEHENeIbHO B 00beMe 2 wacoB B Hezaemo. Ilocne oxoHuaHMs
U3YYEHUS KaKIOH TEeMbl CTYICHTHl MPOXOAAT TECTUPOBAHHE, COOECceIOBaHHUE, BBIMOIHAIOT
KOHTPOJIbHBIE PaOOTHI.

6.1 IlepeueHb-yueOHO-METOMUECKOTO 0OeCTIeueHUs TSl 00YyHYaIOIIMXCS 110 AUCIUTUINHE:

1. AxwmetoB H. C. Obmas u Heopranudeckast Xumusi: yaeonuk uist By3os/H. C. AxmeToB.
— M.: Boicur.mk.,2002.-743 c.
2. I'muakaH.JI.O6mas xumus.—M.:Uaterpan-IIpecc,2002.-727 c.
3 I'muuaxaH.JI. 3agaun u ynpaxaenus no odmeit xumun.—J1.: Xumus,2001.
4. Vrait S.A.O0mas u neopranndeckas xumus.—M.:BIII, 2000.—-527c.
5 CanamoBA.X., KutuesaJl.W., AxranueBaA.I'. JlJabopaTopHBbIil MPaKTUKyM IO
oOmieit u Heoprannueckoil xumuu. [lox pexn. npodeccopa Cynteirosoit 3.X. —

Marac, [Munurpum, 2008. — 71 c.

6.2 Ykazanus st 00y9aroIIuXcst 0 OCBOCHHUIO JUCIIUTLTAHBI

Tadoanna6.2. Coaep:kanue caMoOCTOATEILHOM Pad0Thl 00y4AKO M XCH

Homep Temwi/6onpocwt ,evtHOCUMbLE HA Kon-60 Dopmut
pazoena camocmoamesbHoe u3y4eHue uacoe padomal
(membl)

L. [Ipocteie u cnokHBIE BemecTBa. Pacmpoct 6 cobecenoBaHue,
PaHEHHOCTh DJIEMEHTOB B 3€MHOH KOpe W KOCMOCE| TECTOBBIN
XuMHYecKue W (PU3MUYECKHE CBOKMCTBA BEIECTBA, KOHTPOJIb

[TonsTre o ynucToM BemecTBe U puMecu. OCHOBHBIE
METOJIbl moJiydeHus 4ucThix Bemects, [1JIK. Kiac-
cuduKaIus XUMAYECKUX PEareHTOB 10 CTEIICHU

giucTOThl. [loHSATHE O XMMHYECKOM peaklud Kak
[peBpaIICHUN BEILIECTB. OcHOBHbBIE THIIbI
XUMUYECKUX  pEaKIui:  peakiuu  pas3lioKeHus,
COCIUHEHMs, 3aMelleHus, OOMeHa, BHYTPEHHETO
npeBpanieHusi. Homenknatypueie npasuina WIOITAK
HEeOopraHMYecKux BemecTB. Kimaccudukaius mpocThIx
BemecTB. Kiaccudukanus CIOKHBIX BEHIECTB IO
COCTaBy. bunapusie CO€JIMHEHHS)
HuTepmeramnyueckue co- enunenus. Knaccuduxarms
CJIOKHBIX BEIIECTB MO (PYHKIMOHAIBHBIM MMPU3HAKAM.

2. Snpo xak nMHaMHU4YecKas CUCTEMa IIPOTOHOB U HEH- 6 cobecenoBaHue,
TPOHOB. Y CTONYMBBIE U HEYCTOWUMBBIE sApa. Pa- TECTOBBIN
JUOAKTUBHBIN pacnaj auep. llepuon nonypacnana. KOHTPOJIb

}[Z[CpHLIC PCaKU U NMPEBpPAlICHUA XUMHWYCCKUX
OJICMCHTOB. I/ICKyCCTBCHHaH pPaanOaKTUBHOCTD.
«MeudeHbIe »aTOMBI U UX IMPUMCHCHUC.




OtkpsiTHE nepuoanyeckoro 3akona /{.1. Menne-
neeBbIM. [ [puHLIKI TOCTPOEHUS €CTECTBEHHOM
cucremsl niemeHToB. Mcnonb3oBanue J1.M.
MeHnieneeBbIM METOI0M UHTEPHOJISALIMU JIJIS
WCIIPABJICHUS aTOMHBIX MACC U MPEACKA3aHUs
CBOMCTB €I11€ HE OTKPBITHIX 3JIEMEHTOB.
DKCHEepUMEHTATBHBIC TOATBEPIKACHUS
TeopeTHueckux npeackasanuit .M. Menneneesa.
3Ha4YeHHE OTKPBITUS IEPUOIUYECKOT0 3aKOHA.
PackpeiTre B meprouueckoi cucreMme Bceooiei
€CTECTBEHHON B3aUMOCBS3H MEXTY XUMHUYECKUMHU
31eMeHTamMu. [ paHuLbl U IBOTIOLMS TEPUOIUYECKON
CHUCTEMBI.

cobeceoBaHmE,
TECTOBBIHN
KOHTPOJITh

Bonopoanas cBa3e. MexmouneKyisipHas u
BHYTPUMOJIEKYJISpHasi BOJOPOIHAsS CBsA3b. BiusHue
BOJIOPOJIHOM CBSA3M HA CBOMCTBA BemiecTsa. Poiib
BOJIOPOJTHOM CBSI3U B OMOJIOTMUECKUX MPOIIeccax.
Mertannuueckas cBsi3b. OCOOEHHOCTH AJIEKTPOHHOTO
CTPOEHHS aTOMOB, CITOCOOHBIX K 00pa30BaHUIO
METAJUIMYECKOMN CBSI3H. MEXMONEKYISIPHBIE B3aUMO-
JlecTBUS. JIMMONL-TUIIO0b, JUITOb-
MHIYLUHPOBAHHBIHN UIONb, IUCIIEPCUOHHOE B3au-
MOJIEHCTBHE.

coOecenoBanue,
TECTOBBIM
KOHTPOJIb

HoHHBIN 1 paIuKaIbHbIA MEXAHU3MbI XUMHYECKUX
peaknuii. CBoOo1HBIE pagukaibl. [loHsTHE O
LETTHBIX PeaKIusX. BUabl kaTanusa: TOMOTC€HHBIM,
reTepOreHHbIN, MUKPOre€TEpOT€HHBIM, aBTOKaTaIN3,
TTOJIOXKUTEIBHBIN U OTPHUIIATESIIBHBIN KaTalln3, TTOHS-
e 00 narnouTopax. OcoO0eHHOCTH (PEPMEHTOB KaK
KaTtanu3aTopoB. Vcronbp30BaHue KaTaanu3aTopoB B
MIPOMBIIIICHHOCTH.

cobeceoBanue,
TECTOBBII
KOHTPOJIb

[IpumeHeHue TepMOAMHAMUYECKUX (PYHKIUH ISt
XapaKTePUCTUKHU PEaKLIMOHHOW CITIOCOOHOCTH Be-
IIECTB M OI[EHKE BO3MOXKHOCTU MTPOTEKAHUS
XUMHUYECKHUX PEaKIIHii

coOecenoBaHue,
TECTOBBIN
KOHTPOJIb

CoiicTBa pacTBOpOB. PacTBOpUMOCTS.
Konnentpanus pacrBopo. CriocoObl BEIpasKeHUs
KOHIIEHTPALIUK PACTBOPOB: MacCOBast OIS
PacTBOPEHHOTO BEIIECTBA, MOJISIpHASI KOHIICHTPAIHS,
MOJISIpHAsi KOHIICHTPAIUs SKBUBAJICHTA, MOJIbHAS
J10J151, MOJISUTBHOCTb.

cobecenoBaHue,
TEeCTOBBIN
KOHTPOJIb

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.
OxucanTenn, BoccTaHoBUTENH. OCHOBHBIE 3aKOHO-
MEpPHOCTH B U3BMEHEHUHN OKUCIUTEIIBHO-
BOCCTAHOBUTEIBHBIX CBOWCTB IMPOCTHIX BEUIECTB U
coequHenuii. Ctenenp okucienus. Knaccuduxarms
OKHUCJIUTENbHO-BOCCTAHOBUTEIBbHBIX peakiuil. Me-
TOJIbI PACCTAHOBKH K03()(PUIIMEHTOB B ypaBHEHUU
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. Poib
Cpenbl B MPOTEKAHUU OKUCITUTEIBHO-
BOCCTAHOBUTEIBHBIX MPOIIECCOB. MOIsIpHBIE MACChI
SKBUBAJICHTOB B OKHMCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKILIUIX.

cobeceoBaHmE,
TECTOBBIN
KOHTPOJITb




9 Knaccudukarus KOMIUIEKCHBIX COSAMHCHUIA: TH- 8 cobeceoBaHmE,
IMMYHEBIC KOMIUICKCHBIC COCIMHCHHS, XCIaThl, ITOJIH- TECTOBBII
SIZICPHBIE KOMILIEKCHI, 30~ U TETEPONOJINCOEIUHE- KOHTPOJIb
HUSI, aKBAKOMILJIEKCHI (KPUCTAJUIOTMAPAThI KaK 4ya-
CTHBIH ClTy4ail akBaKOMILIEKCOB). AMMMAKATBHI.
AnUI0KOMITIEKCHI. JIBOMHBIE COJIM KaK YacCTHBIN
ciy4dai aiuaokoMIuiekcoB. [lomuranorennasl, mo-
JMCYJbJbI, IEPOKCUIHBIE coequHeHus. KilactepHbie
COCIMHCHHS, IT-KOMILIEKCHI, KOMILICKCHI «I'OCTh-
X035IMH», COCIMHEHUSI BKIIIOUEHUS, KJIaTpaThl, 11€0-
nuThl. U30Mepusi KOMIUIEKCHBIX COEAMHEHU: TH /-
paTtHasi, KOOpAMHALMOHHAS, TEOMETPUYECKAS], N30~
MepHsl IOJI0kKEHUS (CosieBast U30MEpHsl), MOHU3ALIH-
OHHAasl, OIITHYECKAS.

METOJAUYECKHUE YKA3AHUS /151 OBYUYAIOLIMXCSI TOOCBOEHUIO
JTUCHUILIMHBI

Jucuunnuna « XuMus» HarnpasieHa Ha opmupoBanue kommereHmii: OI1K-1,0I1K-4.

[IpomexyTouHast aTTecTalys MpeaAnoIaracT 3K3aMeH.

[Ipucrynas Kk M3y4eHHIO TUCIUIUIMHBL, HEOOXOIMMO B IIEPBYIO OUEPEIh O3HAKOMUTHCS C
coziepkanueM paboueil mporpammsl agucuuriauHb! (PITT).

JIexuuu UMEIOT LieIb AaTh CUCTEMATH3UPOBAaHHBIE OCHOBBI HAyYHBIX 3HAHUM.
[Ipu n3yuennu u npopabOTKE TEOPETUIECKOTO MaTeprasia yisi 6akalaBpoB HEOOXOIMMO:

- HNOBTOPHUTH 3aKOHCIEKTUPOBAHHBIM HA JICKUMOHHOM 3aHATUU MaTepUanl U NOMOJIHUTH €T0 C
Y4YETOM PEKOMEHJOBAHHOM MO TAaHHOW TEME JIMTEPATYPHI;

- TIPU CaMOCTOSITEJIBHOM M3yYEHUU TEOPETHYECKOM TEMBI CHENIaTh KOHCIEKT, MCIIONb3Ys
pekoMmeHnmoBanueie B PIIJ[  snmrepaTypHble HCTOYHMKM HW  pecypchl  MH(OpMaIMOHHO-
TEJICKOMMYHUKAIMOHHOMU ceTh «HTepHEeT»

- IIpY MOArOTOBKE K MIPOMEKYTOYHOM aTTeCTalluy IO MOJYJIIO MCIIOJIB30BaTh MaTepuasl GoHaa
OLICHOYHBIX CPEACTB.

JIaGopaTtopHble 3aHATHS NPOBOJATCS C LENIbI0 YIIyOJIEeHUs W 3aKpeIuleHus 3HaHuM,
IIOJIyYEHHBIX Ha JIEKLUAX U B IIPOLIECCE CAMOCTOSTEIbHOM PabOThl HaJl HOPMAaTUBHBIMU JIOKYMEHTaMH,
y4eOHOU U HAYyYHOM JUTEepaTypON.

IIpu nmoaroToBke K 1a00paTOpHOMY 3aHATHIO HEOOXOIUMO:

- U3y4YUTh, IOBTOPUTH TEOPETUUECKUN MaTEpUal 110 3aJaHHON TEME;

- IpU BBINOJHEHUHM [JOMAUIHUX PACUYETHBIX 3aJaHUN, W3Y4YUTh, IIOBTOPUTH THUIIOBBIE

3a/laHus, BBIIIOJIHSEMBIE B Ay JUTOPHUH.

PexoMenganuu mo padore ¢ HAy4YHOH M y4eOHOM JUTEPATYPOil

PaboTa ¢ yueOHOI M Hay4HOH JMTEpaTypol sBiseTcs IiaBHOW (GopMoil camocTOosTeNbHON
paloThl M HEOOXOMMa MPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMHUHAPCKUX 3aHATHUSAX, K MOIYJIbHBIM
KOHTPOJIbHBIM paloTam, orpocy, 3k3ameHy. OHa BK/ItoYaeT npopaboTKy JEKIMOHHOIO MaTepuana —
U3Y4EHHE PEKOMEHJOBAHHBIX HMCTOYHMKOB M JIMTEPATYypbl IO TeMaTHKe JieKuud. KoHcnekT neknuu
JOJDKEH CcoJiepKaTh pedepaTHBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIHMH, MPEATIOKEHHBIX
npernojiaBaTeneM cxem (IpU UX JEMOHCTpAlMK), OCHOBHBIX MCTOYHHKOB U JIUTEPATYphl MO TeMaM,
BBIBOJIBI MO Kaxa0My Borpocy. KoOHCHeKT mokeH OBITh BBINOJHEH B OTAEIBHOM TeTpaju o
npeamery. OH JIOJKeH ObITh aKKypaTHBIM, XOPOIIO YUTAaeMbIM, HE COJAEP)KaThb HE OTHOCAMIYIOCS K
TeMe UH(OPMAIIHIO WIH PUCYHKH.

KoHcnekTel HayyHOU JINTEPATYpbl MIPU CaMOCTOSITEIbHOW MOATOTOBKE K 3aHATUSM JIOJIKHBI

OBITH BBITIOJHEHBI TaKXKe aKKypaTHO, COJepKaTh OTBETHI HA KaXK/IbIi MIOCTABICHHBIHN B TeMe
BONPOC, UMETh CCBIJIKY Ha UCTOUYHUK MH(POpPMAIMU C 00s3aTeIbHBIM YKa3aHUEM aBTOPA, Ha3BaHUS U
rojla M3JaHUs UCMOJIb3yeMOW Hay4dHOH juTeparypbl. KOHCHEKT MOXXET ObITh OMOPHBIM (COIEpKaTh
JIUIIb OCHOBHBIE KJIIOYEBBIE NO3UIIMH), HO IIPU 3TOM ITO3BOJIIOIIMM JaTh MOJIHBIA OTBET 110 BOIIPOCY,
MOKeT OBbITh TOJPOOHBIM. OObEM KOHCIIEKTA OIPEESeTCS CAMUM 00yYaIOIIMMCS.

B mporecce paboThl ¢ yueOHON M HayYHOU JIUTEpaTypOoi 00YUarOIIUIiCs MOXKET:

- JIeNaTh 3alliCU NIOXOJy YTEHHS B BUJIE€ IPOCTOT0 WM Pa3BEPHYTOrO IjIaHa (Co34aBaTh



MepevYeHb OCHOBHBIX BOMPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE€3UCHI (IUTHPOBaHKE HanOoJee BAKHBIX MECT CTaThbH WIIM MOHOTpaduwu,
KOPOTKOE M3JI0’KEHUE OCHOBHBIX MBICJIEH aBTOPA);

- TOTOBUTH aHHOTALIMH (KpaTKoe 0000IIEHNE OCHOBHBIX BOIIPOCOB PabOTHI);
- cO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3HUCHI).

7 YYEBHO-METOJANYECKOENNH®OPMAIIMOHHOEOBECIIEYEHHUE
JUCHUITIJIMHBI
YueOnas quteparypa:
a)OCHOBHASI:
1. AxwmeroB H. C. OOmiast u Heopranuueckas xumusi: yueOHuk uist By308/H.C. Axmeros.
— M.: Bricir.mxk.,2002.-743 c.
2. I'munaxa H.JI. O6mas xumus.—M.:UuTterpan-Ilpecc,2002.—727 c.
3. T'nmunxa H.JI. 3agaun u ynpaxsaenus no obmeit xumun.—J1.: Xumus,2001.
4. HexkpacoB b.B. O0mias u Heoprannueckas xumus.—M.: Xumus,1973.
5. Vraii d.A. Obmas u Heoprannueckast xumus.—M.:BI11,2000.-527 c.
6. CamamoB A.X., Kuruena JI.U., AxkranueBa A.I'. JlaBopaTopHblil mpakTUKyM O oOmIe

n Heopranmdeckoir xmmuu .Jlom pen. mpodeccopa CynareiroBoit 3.X. —Marac,

[Tumurpum, 2008. — 71 c.

0)a0moJHUTEILHAS:

1. Crenun b. JI. Heoprannueckast Xumusi: y9eOHUK 711 XUMHUYECKUX U XUMHKO-
TEXHOJIOTHYECKUXCIeIuanbHOCTeBbICII yue0.3aBenennii/b. [I.Crernun,A. A. LlBeTkoB. —M.:
Bricmag mkona, 1994. — 256 c.

2. CyBopoB A.B. O6mas xumusi: yaeOHOE TocoOHe AJIs BBICHI. yueO. 3aBeneHuii/A.B.
CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. Jlnguna P.A. Peakuyn HeOpraHM4eCKuX BelIecTB: cripaBOYHUK/P.A. Jluaun. —2-eus .,
niepepad. u gom. — M.: JIpoda, 2007. — 638 c.

4. PabunosuuB. A .KpatkuiixummndeckuiicripaBounuk/B. A.Pabunosuy,3. 5. XaBuHa.
—CII06.: Xumus,1994.—432c¢.

5. 3aauu ¥ ynpaxHeHus 1o obmeit xumun: yaebnoe nocodue. /I[logpen.H.B.
Koposuna. — M.: Beiciras mkona, 2003. — 255 c.

6. I'onb6paiix P. A. COopHMK 3a/1a4 U yIIpaXXHEHUH 10 XUMUK: Y4eOHoe nocolue s
XHMM.-T€XHOJ. crell. Boicil. yuel. 3aBenenuii /P.A.I'ons6paiix,E.1.Macnos. —M.:Beicmiasiikona,

1997. - 384 c.

7.2 UnTepHeT-pecypcehl

80a hgg]nhhyga,xn-plalzhttp,[[ﬂmmagrgxm,rg[(PFB)
http://elibrary.rsl.ruHayuHas snekTpoHHas

oubnunorexahttp://elibrary.ru/default.aspPoccuiickas HanmoHanpHas

o6ubnuorexahttp:/primo.nlr.ruhttp:/nbmgu.rulnekrponHasOndIOTEKA


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://www.don-agro.ru/
http://xn-/
http://xn-/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp

Hapsmy C TpPaAUIIUOHHBIMU U3JJAHUAMU CTYACHTHI U COTPYAHUKU
I/IMGIOTBO3MO)KHOCTBHOJIB3OB3,TBCSI3J'IeKTpOHHBIMI/IHOJIHOTGKCTOBLIMI/IGEI?)aMI/IZ[aHHbIXZ

Ne | Bupn anekTpoHHOT0 00pa3oBa- | HanMeHoBaHME 3JIEKTPOHHOIO 00pa30BaTEIBLHOrO pecypcea,

/m TEBHOTO pecypca, AIIEKTPOHHOTO WH(OPMAIIMOHHOTO pecypca

AIIEKTPOHHOTO UH(POPMa-
IIMOHHOT'O pecypca

1 2 3

1. | Buj a5eKTpoHHOTO OnekTpoHHass Oubnuoreka owHialH «EguHoe oOKkHO K
00pa3oBaTeNBLHOrO pecypca  |00pa3oBaTENbHBIM pecypcam»
(9JIeKTPOHHBII KypC, http://window.edu.ru

SIEKTPOHHBIN TpeHaxep umm | «O0pa3oBaTenbHbIN pecypc Poccumy http://school-

cumyJsTop, uaTepakTuBHbil - |collection.edu.ru
y4eOHUK, MynbTuMeuitabii | DenepanbHblii 00pa3oBaTesbHbIH MOPTAN: YUPEKICHUS,

pecypc, yueOHbIe nporpammsl, crannaptsl, BY3b1, Tectel EI'D, I MA
BHUJIEOPECYPCHI U JIPYTOE) http://fcior.edu.ru

Pycckas BupTyanbHas Oubnuoreka

http://rvb.ru

KabuneT pyccKoro si3bIka ¥ JTUTepaTyphl
http://ruslit.ioso.ru

HannoHaneHBIN KOPITYC PYyCCKOTO SI3BIKA
http://ruscorpora.ru

Hayunas snekrponnas 6ubnuoreka
«e-Library»

http://elibrary.ru/defaultx.asp
DnekTpoHHO0-0nbmmoreyHas cucrema IPRbooks
http://www.iprbookshop.ru
DneKTpoHHO-0nbmoreynas cucrema Uarl'y
https://lib.inggu.ru/
HNudopmarnimonHo-npaBoBas cuctema «["apant»
CereBas BepcHs, IOCTYITHA CO BCEX KOMITBIOTEPOB B
kopnopatuBHoii cetn Marl'Y Moodle

2. | Bun sanekTpoHHOTO IPRSmart , (AUBC) «Merallpo»
uHbopMmanuonHoro pecypca | IPR-books-ANUITHAP menua
(271eKTPOHHO-ONOITMOTEUHBIE 00O «I"apanT»
peCypChl U CUCTEMBI, 00O «I"apanT»

nH(OpMaLIMOHHBIE U
CIPaBOYHO-IIPABOBHIE
CUCTEMBI U IPYTOe)

7.3 IIporpammHoe o0ecnieueHune
NudopmannonHo-6nbarnoTedHoe odecrneveHre yueOHoro mpoiecca BKII0YaeT B ceOst:
e JOCTYII K 3JIEKTPOHHO-OMOIMOTEUHBIM CUCTEMAaM M JIEKTPOHHBIM JIOKYMEHTaM;
e XpaHEHME BBIITYCKHBIX pa0OT U BEJICHUS IEKTPOHHOI0 NOPT(OINO 00yHaOLINXCS;
e WV-reader (IPRbooks) m1st MOOMIBHBIX YCTPONCTB /17151 HE3PSAUYUX U CIA00BUASIIUX.
Nmeromuecs B By3e aJaNTHBHBIC TEXHOJIOTMM JUIS BHEAPEHHUS WHKIIO3UBHOIO 0Opa30BaHMS
o0ecreynBa0T BO3MOKHOCTh BHEIPEHHS] METO/I0B MHKIIFO3MBHOTO 00pa3oBaHMs Ul OOy4eHUs JIONEH
HapyIIEeHUSAMH 3peHus B (hopMax, aJalTHPOBAHHBIX K OTPAHUYEHUSAM UX 30POBbSL.
YHHUBepcUTET 00eCTIeUeH CIEAYIONIMM KOMIUIEKTOM JIMIIEH3MOHHOTO MTPOrPaMMHOr0 00ecrieueHusl.
JIMieH3MOHHOE MTpOrpaMMHOE obecrieueHue, ucrnonbzyemoe B Marl'Y
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.Microsoft Office 2007, 2010, 2016
1.4.IIporpammusiii komiuiekc MMUC “/lexanat”
L.5. [Iporpammaslil kommieke MMUC “Busyansnast Ctyaus TectupoBanus”
1.6.IIporpammusiii kommiekc MMUC "ITJTAHBI"
1.7. IIporpammusiii komuiekc MMUC "3JIEKTPOHHBIE BEJIOMOCTHN"



1.8. [Iporpammustii kommiekc MMUC BEB-TTPUJIOXKEHUE "IIPUEMHAS KOMUCCU -
OHJIAH"

1.9 Ilporpammusiii komiieke MMUC "[TPUEMHA S KOMUCCUA"

1.10.  IIporpammusiit kommiekc MMUC "BEJJOMOCTU KA®EJIPBI"

1.11.  1C 3apnnara u Kagpsl

1.12.  1C KamuH: pacuet 3apabOTHOH IIaThl

1.13.  AwruBupycuoellO Kaspersky endpoint security

1.14. CnpaBouHo-npaBoBas cuctema “Koncynbrant”

1C byxranrepus

8.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUITJIMHbI

HaumenoBanue |HaumeHoBaHue 000pya10BaHHBIX [A/pec (MeCTONOJIOKEeHHE) YUeOHBIX

yueOHBbIX yueOHbIX KAaOMHETOB, 00bEeKTOB |KA0MHETOB, 00HEKTOB /sl POBEIEHUA
NnpeIMeToB, JJIS1 TPOBeAeHUS] MPAKTHYECKUX |MPAKTHYECKUX 3aHATHI, 00bEeKTOB
KypcoB, 3aHATHI, 00beKTOB (pu3nueckoil |pu3nyeckoil KyJabTyphI U criopTa (¢
AUCHUIINH KYJbTYPbI U CIIOPTA C NepeYHeM |yKa3aHHeM IUIONIAIH U HOMepa
(Moay.ieit), OCHOBHOI'0 000PY/10BAHUA NOMeIeHUsl B COOTBETCTBUM €
NPAKTUKH, HHBIX JAOKYMEHTaMHu OI0pPO TeXHUYeCKOi
BH/IOB y4eOHOI HHBEHTApU3alUM)
NesiTeJIbHOCTH,
npeaycMOTPEeHHBIX
Y4eOHbIM IJIAHOM
o0pa3oBaTeILHOM
NPOrpamMmbl
Xumust Kab Ne322 386132, Pecniybnuka Marymerwus, r.0.
Crnenunanu3upoBaHHas yueOHas ropon Hazpausb, r. Hazpans, Tep.
Mebens st o0ydaroumxces u ["amyp3ueBckHil aIMUHUCTPATUBHBIN
IIPENOIaBaTEeNsl; TEXHUYECKUE OKpYT, yiI. MaructpaneHas, 1. 39«a»
cpencTBa o0yueHus Ka6.Ne322 , 3 srax [lnomans 48,7 m?

(KoMIBbIOTEpHAs TEXHUKA,
MYJIbTUMENIHOE 000pYI0BaHHE:
MHTEPaKTUBHAs JI0CKa, IIPOEKTOD);

JOCTYT K HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON CETH
NuTepuer; yueOGHO-METOIUYECKHE

MaTepHalIbl.
Jli1s caMoCTOSTENbHON pabOThI 386132, Pecny6nuka Murymierus, r.o.
oOyuaronuxcs. Kad Ne 323: ropox Haszpans, r. Ha3pans, Tep.
paboune MecTa Juig oOyvaromuxcs, | ['aMmyp3ueBckuii a AIMUHUCTPATUBHBIN
TEXHUYECKUE CPEICTBA O0YUEHUs OKpyT, yi1. MarucrpanbsHas, a. 39«a»

(HOYTOYK, AOCKa), TOCTYI K CETH Ka6.Ne 323, 3 srax [Inomans 48,7 m>
WNuTepuer, yueOHO-METOAMUECKHE
MaTepuabl, dIEKTPOHHbIE
o0pa3oBaTenbHbIE PECYPCHI.




PaGouas mporpamMmma AUCHUTUIMHBI « XUMHUSD» COCTaBJICHA B COOTBETCTBUU ¢ TpeboBanusmu OI'OC BO
110 HaINpaBJIeHUIO MOAroToBKU 13.03.02. DneKTposHepreTHKa U 3JIEKTPOTEXHHUKA, YTBEPKIECHHOIO
npuka3oM MunuctepcTBa obpasoBanus u Hayku Poccuiickoir @eneparun oT «28» despans 2018 T.
Nel44.

[Iporpammy cocraBui:

CammamoB Ann XacMaroMeTOBHY, JOIL., K.IIEA.H., Ipod
(®.1.0., 1omKHOCTD)

IIporpamma ono6pena Ha 3aceqanuu Kagenpsl «JIEKTPOIHEPreTHKa U SJIEKTPOTEXHUKA»

[Tpotokon Ne 5 oT« 20 »  Masg 2026 rona

[Iporpamma ogoOpeHa YueOHO-METOIUIECKAM COBETOM MH)KEHEPHO — TEXHUYECKOTO HHCTUTYTA

IIpotokon Ne 3 « 21  » Mast 2026 rona

[IporpamMma ogo6peHa YueHHBIM COBETOM MH)XEHEPHO — TEXHUUECKOT'O HHCTUTYTA

[Ipotokon Ne 4  « 23  » Mast 2026 rona




MHHHUCTEPCTBO HAYKH U BHICHIET'O OEPA3OBAHMSA
POCCUMCKOM ®EJEPAIIMA
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIO’KETHOE OBPA3OBATEJIbBHOE
YYPEKJIEHWE BBICHIEI'O OBPA3OBAHUSA
«MHT'YIHICKHHA T'OCYJIAPCTBEHHBIA YHUBEPCHUTET»
HWH)XEHEPHO - TEXHUYECKWH HHCTUTYT

KA®EJPA «JIEKTPOOHEPI'ETUKA U 3JIEKTPOTEXHUKA»

®OH/J ONEHOYHBIX CPEACTB 11O IMCIHHUIIJIMHE

b1.0.08 XUMUSA

Hanpasnenue noarorosku (bakanaspuar)
13.03.02 «2JIeKTPOIHEPIreTHKA U JJICKTPOTEXHUKA)

Hamnpasnennocts (IIpoduns moarotroBkn)
«DJIEKTPOTEXHHUKA 3JIEKTPOOOOPY/I0BAHUE)

KBanudukamnus BbITyCKHUKA
bakajaBp

®dopma o0yueHus
O4HAasi, 3204Has

r. Marac, 2026



OIEHOYHBIE CPEACTBA JJIAA TEKYHIET'O KOHTPOJIA Y CHEBAEMOCTHUU
IMPOMEXYTOYHOM ATTECTAIIUA

Bonpocul ona cobecedosanusn
Tema: «OcHOBHBbIE MOHATHS U 3aKOHbI XUMHH. JKBHUBAJIEHT»

1. O6beM pe3nHOBOl KaMephl aBTOMOOMIBHOI muHbI pased 0,025M°, naBneHue B Heit
5,0665 10° T1a. OnpenenuTe Maccy Bo3ayxa, Haxofsierocs B kamepe npu 20°C.

2. Paccuuraiite MoneKyIsApHyIo Maccy rasa, eciu 7-107°kr ero mpu 20°C u 0,253-10°I1a
3aHUMAIoT 00BeM 22,18:107 m.

3. PaccuuTaiiTe CpeIHIOI MOJICKYJISIPHYIO MAacCy U IJIOTHOCTD 110 TUOKCHTY
yriiepoja CMECH Ta30B, cojepskamei nmo oobsemy 38% docrena COCl2m 62 %
xiyopa Cl».

4. Omnpenenute maccyl10>M’razoBoit cMecH, coaepskamiei (110 06bemy)50%Boaopoaa u
50% nuokcuna yraeposa (H.y.).

5. Ta3(n.y.) 3anumaet o6bem1m>.IIpu kakoii Temmeparype 00beM rasza yTpouTCs, eClIi
JTABJICHUE Ta3a HE MEHSeTCs?

6. Ilpu KakoM jaBieHHH Macca xjaopa oobemoM 310 M cocrasur 2,510 kr, eciu
t=23°C?

7. Kakyro maccy CaCO3 Haio B35ITh, YTOOBI MTOTYYUTH TIPH €0 MPOKATMBAHUH JTUOKCH/T
yriieposa, 3anuMaromuii oosem 25-10° M ipu 15°C u gaBnenun 104000 ITa?

8. Brrunciure 06bem 0,100kr razoBoit cmecu coctaBa 3CO+2CO2 npu 50°C u naBneHun
98600 Ila.

9. U3 5-10%r xnoparakamus KCIO;65110 nomydeno 0,7-10~ M kuciaoposa, msmepeH-
Horo npu 20°C u nasnenuu 111900 I1a. Onpenenure MaccoByro J0JIIO TPUMECEH B
XJIoparte Kajusl.

10. ITpu 0°C B cocyne 06LeM0M14~10'3M3coz[ep>KI/ITc;IO,8- 103kr BOJIOpOJIa U 6,3010kr
azota. OnpeaenuTe napuuagibHOE JIaBICHUE a30Ta U 00Ilee JaBICHUE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COEINHEHM D)

Kakue OuHapHbIe COETMHEHUS Ha3bIBAIOT OKCUIAaMU? YKa)KUTE BO3MOXKHBIE CIIOCOOBI

UX MOJyYEHHUSI.

Ha yem ocHoBaHa knaccuduKanus OKCHI0B Ha: a) HecolleoOpa3yrolue u coneodpaszyromue; 0)
KHCJIOTHBIE, OCHOBHBIE U MPOSBIISAIONINE KUCIOTHO-OCHOBHYIO IBOMCTBEHHOCTH? Kakue
peaKkIMy XapakTepHbl A1 OKCUOB KaX /101 U3 3TUX rpymnmn?

[IpuBeaute mpuMepbl OKCUAOB, KOTOpBIE MPU B3aUMOAECHCTBUH CB 0J10i 00pa3yroT

nse kucnotel. Kak B3aumosaeictytot ¢ pactBopom Ca(OH)z20xcuibl N2Os, NoOsu

NO2?

B 4yeMm mposiBisieTcs: KUCIIOTHAs PUPO/Ia TEXOKCHIOB, KOTOPbIE ¢ BOJIOW HEMOCPECTBEHHO HE
B3aUMOJICUCTBYIOT?

Ha3zoBuTe OCHOBHBIE OKCH/IbI, HEMOCPEICTBEHHO U B3aUMO/ICHCTBYIOIINE C BOJIOM.
HanwumuTe ypaBHEHHsI COOTBETCTBYIOIINX PEAKIIHHA.

Kakue no xapakTepy OKcHJIbl 00pa3yloT HEMETAIJIbl M METaJUIbl B Pa3HBIX CTEMEHAX
okucienus? ITokaxure 3o Ha npumepe okcuaos xpoma CrO, Cr203, CrOs.

VY Kakoro u3 IByX OKCH/I0B OCHOBHBIE CBOMCTBA BbIpa)keHbI cuiibHee: FeO un FexO3;SnO
nin SnOz; ZnO umn CdO; SnO unu PO; BbO unu CaO; AsxOsunu BioO3?

B kakux cimyyasix Ba OKCHJIa MOTYT B3aUMOJAEHCTBOBATH APYT C JPYrOM U KaKUe COeTUHEHHUS
P 3TOM 00pazyroTcs?



9.

10

10.

Kakue okcupl M1 Ha KAKOM OCHOBAHUH MOTYT OBITh OTHECEHBI TAKXKE M K KJIACCY COJen?
[IpuBeauTe COOTBETCTBYIOLINE IPUMEPHI.

. @opMyTaMu KakuXx CoJiel MOKET OBbITh (hOPMaIbHO BBIPAXKEH COCTAB TAKUX MHUHEPAJIOB, KaK
LIIUHEINH, FayCMaHNUT, MarHeTuT? K Kkakomy Kilaccy ciaeiyeT OTHECTH 3TH COEAMHEHUA?

Tema: «Ctpoenne aroma. [lepuoguyeckuii 3aKoH U NepUOAUYECKAs CHUCTEMA XUMHYECKHX
jemeHTOB /.. MeHnaeneeBay»

UTo Ha3pIBAIOT NPUHLIUIIOM HEONPEEIEHHOCTH U COOTHOIIIEHUEM HEONPEAEIEHHOCTH?
[IpumMeHnMO 11 MOHATHE TPACKTOPHH IBUKEHUS K MUKpodyacTuliaMm? YeM 310 onpeaensercs u
KaKoe MOHSTHE €ro 3aMeHsIeT?

Heomnpe/eneHHOCTh BCKOpOCTH 2nekTpona pasHal0®cm/c. HaitauTe cooTBETCTBYIONIYIO
HEOIPENEICHHOCTD B ITOJIOKEHNUH JIEKTPOHA.

Urto Ha3pIBaloT 3Hepruei nonusanuu? Kakas BenrunHa UMeeT ¢ Heil 0AMHAKOBOE YHCIIOBOE
3HaueHHe? B KakuxX eIMHNLIAX OHU U3MEPSIOTCA?

Uemy paBHO YHCIIO BCEX BO3MOXKHBIX HOHU3AIIMOHHBIX TTOTEHIIHAJIOB JJIsl JAHHOTO aToMa 1
YyTO SIBJISIETCS IPUYUHON YBEIMYEHUs UX 3HaUYeHUN B psany: [1<b<Is...?

Kak 3aBucHT BeMynHA MOHU3ALMOHHOIO MOTEHIIMANIA OT 3HAYEHUS JJIs DJIEKTPOHA IJIABHOTO
KBaHTOBOI'O YHCJIa M YeM 3Ta 3aBUCUMOCTb 00ycCiIoBjIeHa?

UYT0 Ha3BIBAIOT CPOACTBOM aTOMA K MEKTPOHY? Il KAKHX DJIEMEHTOB 3Ta BEIMYNHA UMEET
HauOoJIbIIIee NOJOXKUTEIbHOE 3HAUYCHHUE U [T KAKUX OTpULlaTebHOe 3HaueHue? Kakue
JKCIEPUMEHTAJIbHBIC JAHHBIC YKA3BIBAIOT HA HEBO3MOKHOCTB CYIIECTBOBAHUS MHOT03aPsIIHBIX
MPOCTHIX MOHOB?

Kakoli BBIBOA MOKHO CZIE€NaTh O CBOMCTBAX AJIEMEHTA 110 3HAYCHHIO JUIsI HETO HOHU3ALMOHHOT O
IIOTEHIIMAJIA U CPOJCTBA K MIEKTPOHY?

Yto Ha3bIBAIOT a0COIIOTHOM U OTHOCUTENBHON 3IEKTPOOTpULATeIbHOCTHI0? Kak 1o 3HaueHuo
9TOW BEJIMYHMHBI MOXKHO, CyIUTh O HAIIPAaBJICHUU CMEUICHUS 3JIEKTPOHHON IIJIOTHOCTH IIPU
00pa3oBaHHM CBS3CH?

UYTo Ha3bIBAIOT CTEIEHBIO OKUCIICHHS 3JIEMEHTA U YeMY pPaBHa MX 00Ilas CyMMa B MOJIEKYJIe

U UOHE?

Tema: «XuMHueckasi CBA3b»

Mosket nu JuinHa cBA3U OBITH PaBHOM CyMMe paJuycoB JBYX aTOMOB, KOTOpPbIE €€
o0pasyror? Ilokaxure n 00bscHUTE Ha npuMepe MoJIeKynbl Ha, 3Has, uro 1/H/=0,053nM, a

d/H- H/=0,074uMm.

Brruncnute sHepruto ¢ -cBsizu C-C, ecnu crangapTHas TemnoTa oopazoBanus C-H u3
ra3oo0pa3HbIX yriiepoja u Bojoposa paBHa -2815k/[x/monb, a sneprus o-cBsizu C-H paBHa-
411,3 xJIx/mMoIb.

Oueprus muccouuanuu HJ paBaa 2984 x/>x/mMonb. MokHO 11 pa3noxuts HI Ha sneMeHTsI
pyu 00TyYeHnH yiIbTpaduoneToBbM ceetoM A=2-1071"M? Kakyio sHepruio Hamo 3aTpaTuth,
4TOOBI pa3nokuth 5-107 r HI?

[Touemy MakcuMalbHast KOBaJEHTHOCTH (ochopa MOKET ObITh PAaBHOM MATH,a y a30Ta TAKOE
COCTOSIHUE OTCYTCTBYET?

B pamkax Teopun BC 00BsICHUTB, TOUEMy y OOJBIIMHCTB ap-3JIEMEHTOB C IIEPEMEHHON
BAJIEHTHOCTBIO €€ 3HAYEHMsI pa3anyaroTcs Ha 27

JIIst KaKuX 2JIEMEHTOB, MMEIOIIHX 3JICKTPOHHbIE KOH(GHUIYypaIliK BHEIIHErociosaroMals? p,



4s* p*, 58? p° , 6s! p° xapakTepHbI IepeMeHHas YETHAS U TIEpEMEHHAs HEUETHAS BAJIEHTHOCTh?

Ha ocHoBaHuM pa3HOCTH ANEKTPOOTPULATEIBHOCTA ATOMOB JJIEMEHTOB YKAXKUTE,
KakK M3MEHSETCS CTEIIeHh HOHHOCTH cBsi3u B coenunenusx HF, HCI, HBr, HJ?

PaccunTaiite 3 pekTuBHBIC 3apsabl aTOMOB BOJOPOA U XJI0pa, 00pa3yIOINX KOBAJICHTHYIO
HOJIAPHYIO CBSA3b, €CIH [WxenMotekyaslHC 1paBen3,4- 10K m, agnmunaceasuH-Clpasna
1,2710719 u.

Kak  MOXHO 00BSCHUTH, YTO aMMUAK U TpU(PTOPU]T a30Ta, UMEIOIINE OJMHAKOBYIO
MUPaMUAATBHYIO (OPMY M COICPIKAIINE aTOMBI 3JIEMEHTOB C IIPUMEPHO OJTMHAKOBBIM
pasnu4neM

B 3J'ICKTpOOTpI/IIIaTCJ'IBHOCTI/I, CYHICCTBCHHO paSJ'II/Ian-OTCH 110 BCJIMYUHEC TUITOJIBbHBIX MOMCHTOB:
w (NH3) = 0,49 » 10°Kn-m, p(NF3)=0,07-10%° K- m?

10. Kak cornacoBaTh Majylo HOISIPHOCTh cB3H B Mosekyte CO(1=3,33107'Knm) co
3HaunTenbHbIM pazananeM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Honnas cease.

11. Temnepatypa miasnenus: CaCl,=780°C,CdCl=560°Q paaguyc Ca paseHn 0,104um,Cd—0,09
HM. OOBSACHUTH pa3nIuyKe TEMIEPATYp IJIaBJICHUS.

12. ITpu nepexozae ot CsFkCsJ Temneparypa 1aBieHus] KpUCTAILIOB yMeHbIaeTcsi. OObSICHUTH
HaOJI0TaeMblii X0JT U3BMEHEHUSI TEMIIEPATyPhl IIaBICHHUS.

13. O6BsicHUTH HeycTOWMUMBOCTh TUApOoKkcHI0B Menu(l) u cepedpa(l).

14. OOBACHUTH C MO3UILIUN MPEACTABICHUH O MOJISIPU3AIMHA HOHOB MEHBIIYI0 YcToHYnBOCTh AuCl3
B cpaBHeHUH ¢ AuCl.

15. KoCOs3 muraButcst ipu 890°C 6e3 paznoxenust, Ag>COs paznaraercs yxe mpu 220°C.
OOBACHUTH yKa3aHHOE pa3JIMyue.

16. BaCl, BBogHBIX pacTBopax auccouuupyer noiaHoctsio, a HgCly moutu He Aucconuupyer.
OOBsCHUTE ITO Pa3IUYUE B CBOWCTBAX COJIEH.

17. UTo Ha3BIBAIOT AOMOJHUTEIBHBIM MOISpU3aliiOHHBIM 3 hekToM? OOBSCHUTH, KaK €ero
Hanuuue B coequuenusax Hg? nenaet oxcun HgO Menee ycToituuBbimM, ueM okcup ZnO, He
CMOTps Ha OOJNBIINI paAnyC MOHA PTYTH.

18. Kakoe coenunenue tepmuuecku 6osee ycroitunso: a) PbCOs u CaCOs, 6) HgClsu PbCla,
B) FeCls u NiClI3, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCO:s.

Tema: «JHepreTruka M HanPaBJIEHHOCTb XMMHYECKHX IPOLIECCOB»

Kakoii 3akoH siBIsieTcs OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero popMyaupoBKy.
[lepeuncnure cnencTBus, BeITEKarolue U3 3akoHa ['ecca. [l kakux onpeneneHuii OoHu
HCIOJIb3YIOTCS B TEPMOXUMHMUECKUX pacyeTax?

Kakoii QpyHKIIMeH cOCTOSIHUS XapaKTepu3yeTcsi TeHACHIINS CUCTEMBI K JOCTHXKEHHIO TaK
Ha3bIBAEMOI'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMAaJIbHAS

0eCIopsI0YHOCTh paclpeIeCHUs YacTull?



10.

Kak u3meHseTcst 3HTPOINUs CUCTEMBI C MIOBBIIIEHUEM TEMIIEPATYPhl, B pEaKLUAX CUHTE3a U
pasiioKeHus BEIEeCTB?

Kak Bnusier Ha SHTPONHIO CUCTEMBI 00pa30BaHKe ra3000pa3HbIX MPOYKTOB?

Kakum 1 0JHOBpeMEHHO NeHCTBYIOMUMU (haKTOpaMU OTPEACIISETCS

HaIPaBJIEHHOCTb XUMUYECKOI0 IIporecca?

Uro HazpiBatoT 3Hepruei [ m66ca? Kakum o6pazom nsMenenue 31oii BeanuuHsl (AG)
YKa3bIBa€T Ha TEPMOJUHAMUYECKYIO BO3MOKHOCTh WJIM HEBO3MOXKHOCTb
CaMOIIPOMU3BOJIBHOTO NpoTekaHus npouecca? Kakoe 3nauenne AGomnpeaensieT paBHOBECHOE
COCTOSTHUE CUCTEMBI?

[Ipu xakom cootHomennu AH u TAS: a) cuctema HaXoIUTCS B paBHOBECHH, 0) XUMUYECKHM

MIPOLIECC HAMPaBIEH B CTOPOHY 3K30TEPMHUUECKON WIIN SHAOTEPMUUYECKON peakiun?

OHTaNbIUIHBIM WK SHTPONMMHBIM (PaKTOPOM ONPENEIIAETCS HalPaBJIEHUE XUMUYECKUX
peakuyii Ipu O4eHb HU3KUX TeMIeparypax?
Bo3M0HO 111 caMONpON3BOJILHOE IPOTEKAHUE MPSIMON PEAKIIMH, €CIH IIPH MOJIOKUTEITBHOM

3HaueHuu AS: a) AH>0, 6) |AH|>|TAS|?

Tema: «CkopocTh XMMHYECKHUX peakiuii. XuMH4YecKOe PABHOBECHE)

Peakuus nner no ypasaenuto 4NH3+50,=4NO+6H>0. Kak u3MeHUTCS CKOPOCTh PEAKIIUH,
€CJIY YBEJIMYUTH JaBJICHUE B 2 paza?

Peakuus mexay BemectBamu A u B Beipakaercsa ypaBuenneM 2A+B=2C. Hauanbnas
KOHIIeHTpanus BemectBa ApasHa0,3Moub/i1, a BenectBa B —0,5monb/1. KoHncTanTa ckopo-

>mun!. PaccunTaiiTe HauaIbHYIO CKOPOCTH NPAMOI peaKIuu U

cTv peakiuu pasHa 0,8 12/MoIb
CKOPOCTh I10 UCTEYEHUH HEKOTOPOI'0 BPEMEHH, KOI'/1a KOHLIEHTpAIHs BelecTBa A
ymeHnbiaercs Ha 0,1 Mouib.

Paznoxenne N>O Ha MOBEPXHOCTH 30JI0Ta IPU BBICOKHMX TEMIIEpaTypax MpOTeKaeT 1o
ypasHenuo: 2N20=2N,+02KoHcTaHTa CKOpOCTH JaHHO# peakiuu paBHa 5-107 1/Mons Mun
npu 1173K. Hauanenas konuentpaimsa N2O3,2momnb/n1 .Onpeaennte CKOpoCTh PEaKLUH MPH
3aJJaHHON TeMIIepaType B HAYaJIbHBIM MOMEHT U B TOT MOMEHT, Korja pasnoxurcs 25% N2O.
Peakuus unet no ypasHenuto 2NO+02=2NO». HauanpHble KOHIEHTPALMU PEarupyOIINX
BemecTB ObuH (MoIb/1): C(NO)=0,8; C(02) =0,6. Kak u3MeHHUTCS CKOPOCTh PEAKIINH, €CITH
KOHIIGHTPALIMIO KUCIIOpOoia YBETHUUTh 10 0,9M0I1b/11, aKOHIIEHTpalniookcH1aa3zoranol,2
MOJIB/11?

PaccunraiiTe KOHCTaHTY CKOPOCTH pEaKLMU MEPBOT0 NOPAIKa, YUUTHIBAs, 4TO 3a 25MUH
peaxuus npoxo uT Ha 25 %, T. €. mpopearupoBaia 4YeTBepTas 4acTb BELECTB.

KoHcTaHTa CKOPOCTH PEaKIUu NepBoro nopska pagua 2,5:107 ¢!, Kakoe konudecTBo
ocTaHeTcsi HempopearupoBapiuM uepe3 1 0u mocie Havana peakiuu? HavanbHas

KOHIIGHTpaLus paBHa 1 MOJB/II.

CKoJIbKO BpeMEeHH He0OXOAUMO ISl poxXoxkaeHus Ha 60% peakiuy BTOPOro MOPSIKa, €CIU



IIpH TOM ke TemnepaTtype 3a20 MuH peakuus nporekaeT Ha30%? HavanpHble KOHLIEHTpaLUU
MCXO/IHBIX BEIIECTB OAMHAKOBBI U PaBHBI 2 MOJIB/JI.

[Ipu 393 K peakuus 3akanuuBaetcs 3a 18 MuH. Uepes CKOJIbKO BpPEMEHH 3Ta PeaKius
3akoHumuTCs npu 453K, ecnu TemnepaTypHbIi KOAGGUITUEHT CKOPOCTH PEAKITUH paBeH 37
Omnpexnenurte TemMreparypHbiid KO3QOUIIMEHT CKOPOCTH PEAKIIUH, €CIIA IPU TTOHIKEHUH
TeMIIepaTyphbl, Ha 45° peakuus 3ameyIiIach B 25 pas.

10. KoncTanTsl CKOpOCTH peakiuy epBoro nopsaka npu 288 u 325 K cooTBETCTBEHHO paBHBI
2:102u 0,38¢! . KakoBbl TeMIepaTypHblii K03()(GHIMEHT CKOPOCTH TOM peakIuy U KOHCTaHTa

CKOPOCTHU 3TOM peakiuu pu temneparype 303 K?

Tema: «PacTBopbl. Teopus 3J1eKTPOJIUTHYECKOM THCCOLM AN

Kaxkue BemecTBa Ha3pIBAIOT JIEKTPOIUTAMH? YeM OTIMYAIOTCS UX BOJIHBIE PACTBOPHI

OT PacTBOPOB HE JIEKTPOJIUTOB?

Uto Ha3wpIBaIOT M30TOHUYECKUM Kod(DPurmenTom i2 KakoB ero ¢hpu3nueckuii CMBICT U METOJIbI
SKCIEpUMEHTaIbHOrO onpeneneHnsa? OT Kakux (GakTOpoB 3aBUCAT 3HAYEHUS 7

Kakne BenuuMHBI  SBJISIIOTCS  KOJMYECTBEHHOW  XApaKTEPUCTUKOM  Mpolecca
AIEKTPOIUTHYECKON nucconuanuu? Jlaiite ux onpenenenus. Kakyro u3 HUX U mouyemy
Ha3bIBAIOT MMOCTOSIHHOW BEJIMUNHOMN?

Ha kakue rpymnmsl yCJIOBHO AEJAT MEKTPOIUTHI 110 BEIUYMHE CTENEHU UX TUCCOLUALN?
[IpuBenuTe npuMepsl NpeACTaBUTENEH 3TUX TPYII.

Brimaner 11 ocamok mpu cimBaHUU HackleHHBIX pacTBOpoB: SrCl u CaSOy4; CaClou SrS047?
B kakoii mocnenoBaTeabHOCTH AOKHBI BBINIAATh OCAJIKH, €CJIM K pacTBOPaM, COJEPKAILIUM
wonsl: 1) Ca?*, Ba?*, Sr** u 2) CI, I', Br", mocTenenHo Npu6aBisaTh: K IEPBOMY PacTBOP
NaxSOs, a ko BTOpomy pactBop AgNO3?

Kakas u3 aByx coeii Oosnblie pacTBopuMa U Bo ckoibko pa3: CaSO4 unu BaS04,BaCO; miu
SrCOs, Pblounu PbCl,?

Kaxkue u3 coneit He moBeprarTcs ruAPOIN3y, U €CIU OABEPratTCs, TO 0 KAKOMY

tuny: K2SO4, NaxSe, BaS, RbNO3, ZnCh, K»SO3, KCIO3;, HCOOK, NaC104, KBrO?

Jns xakoii conu pH pactBopa Oyner umets 6onbiee 3HayeHne: NaNOs unu NaNOo,
CH3COOK wnnu CH3COONH4, KCIO nnu KC105?

10. JlaiiTe cpaBHUTETHHYIO XapaKTEPUCTHKY CYJIb(ATOB, CyTb(HUTOB U CyIb()UIOB METOIHBIX

METAJJIOB 110 MX CIIOCOOHOCTH K TUApPOIN3Y.

Tema: «OKHCIUTEIbHO-BOCCTAHOBUTEIbHDbIE PE€AKIHUHA JIEKTPOXUMHUYECCKHE MPOLECCHD»

[TokaxuTe yCI0BHOCTh TEPMUHOB «IIPUHUMAET» U «OTIAET» JIEKTPOHBI IIPU ONPEACIICHUN
(GYHKIUH OKHCITUTENS U BOccTaHOBUTENS. [loueMy Takast yCIIOBHOCTh BO3MOXHA?
YUT0 Ha3bIBAIOT CONPSIKEHHON OKUCINUTEIBHO-BOCCTAHOBUTEIBHOM AP0 U CKOJIBKO HX

JOJDKHO y4acTBOBATh B OKUCIUTENIbHO-BOCCTAHOBUTENBHOM peakuuu? Yemy



10.

11

13.

14.

15.

16.

COOTBETCTBYET KaxJasi U3 HUX?

UTo Ha3bIBAIOT OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIMU KO3 urmentamu? Kakue MeTosl
CYUIECTBYIOT Uil UX ompexaeneHus? Ilokaxure CymHOCTh KaXJIOrO U OOBSCHUTE, B
KaKuX CliydadXx v IoUeMy OJJUH U3 HUX NPCANIOYTHUTCIIBHEC APYTOTIO.

MeHS10TCS HITA OCTAIOTCS ITOCTOSHHBIMHA 3apsaa u aTOMHBIN COCTaB HWOHOB, YYaCTBYIOIIUX B
OKHCJIINTECIIbHO-BOCCTAaHOBHUTCIIBHBIX peaKHI/IﬂX? Bo3moxknao 11 MMpeBpalcHuc MpocToro noHa B
OKCOQHHMOH HJIM 00OpaTHBIH mporecc?

Ecmm KHCJIOTAa, B3si1Tas B I/I36I)ITK€, Y4aCTBYCT B pCAKIIMU KaK OKHUCJIMTECJIb NI BOCCTAHOBUTCIIb,
TO COBIAJAET JIH JUIsl Hee KOAPGUIIUEHT B MOJIEKYIIPHOM YPaBHEHUU PEaKLUU C
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIM? Pa3zbepute 31U ciayyan Ha MpUMepax B3auMOJICHCTBUS:

MeH ¢ pa30aBI€HHON a30THOM KUCIIOTON, COJSTHONM KUCIIOTBI C JUXPOMATOM KaJHusl.

OObsiCHUTE TPUYUHY PE3KOTO PA3INYHUsl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOUCTB JIBYX
MetaiuioB 1 rpynmnsl [IC, Haxoasumxcst B 5-M nepuo/ie.

[Tokaxxute BIMSIHUE CPE/IbI HA MPOTEKAHUE OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKITUN Ha
puMepe U3MEHEHHS OKHCIIUTEIIHON €MKOCTH TIepMaHTaHaT - HOHa.

Kaknmu KucioTaMu MOYKHO TOJT30BAaThCS JIJIs1 CO37aHUS CPEIbI TP MPOBEICHUN Red-
Oxpeakiuii? [Touemy ¢ TOM 1IETBI0 MPUMEHSIOT OOBIYHO pa30aBICHHYIO CEPHYIO KHCIIOTY?
CrocoOCTByeT NI KHCIIas cpefia: a) OKMCICHUIO KATHOHOB JI0 OKCOAHHMOHOB; 0)
OKHCIUTENBHOMY JE€HCTBUIO OKCOAHHOHOB?

Kakue okucanTenbHO-BOCCTAHOBUTENbHBIE CHCTEMbI HA3bIBAIOT I'€T€PO-U TOMOreHHbIMU? UTO
SIBJISIETCS IPUYMHON BOBHUKHOBEHHUS CKayKa MOTEHIMala B cUCTeMax mepBoro tumna? Y gaercs

JIK SKCIICPUMCHTAJIBHO OIIPEACTIUTE €TI0 a0CoII0THOE 3HA4YCHUEC, OTHOCUTCIIBHOC 3Ha4YeHue?

Inexkmpoaus. Koppozua memannoe.

. I3 xakux IIponueCCOB ClIaracTcs 06111a;1 peaKknuus JICKTPOXUMHUYCCKOI'O pa3JIOKCHUA BCH_ICCTBB.?

12.

YeM OTIMYACTCS AISKTPOJIN3 BOAHBIX PACTBOPOB AIIEKTPOIUTOB OT 3JICKTPOJIH3a UX
pacrutaBoB? Kakue HOHBI M MOJICKYJTbI, HAXO/SIIHECS B BOJAHBIX PACTBOPAX COJEH MOTYT
BOCCTaHABJIMBAThCSA Ha KaTOZE M OKUCIATHCS Ha aHoe? HanmuiuTe ypaBHEHHS
COOTBETCTBYIOIINX PEAKIIU.

[Tpu KaKuX YCIIOBHSAX U M3 KaKUX COJIEH, BO3MOXKHO, IOJTYYUTh C IIOMOIIBIO SJIEKTPOIN3a
OJJTHOBPEMEHHO IIEJI0Yb M KUCIIOTY?

Jaiite hopmynupoBKy 3akoHOB Dapajiest 1 UX MaTeMaTHYECKHUE BBIpAXKEHUS. UTO HAa3bIBAIOT
yuciom Papanes F? Uemy paBHa 3Ta Beln4rHa B KyJIOHAaX U aMmIep-4acax?

ITpu snexrponuse pactBopoB AgNOs3, CuSOs, BiCls, Haxoasmuxcs B ocaeJ0BaTeIbHO
COEIMHEHHBIX AJIEKTPOJIM3epax, BIICIUIOCH 5, 4rcepeOpa.Haliaure Maccy BbIACIMBIIHXCS
IIPY 3TOM MEJH U BHCMYTA.

OIMHAKOBO JIM OTHOIIECHHE K KOPPO3HU TEXHHMYECKOTO U XMMUYECKH YyucTOro Mertaiwa? Yem

BBI3BIBACTCS] KOPPO3USI OOBIYHOM CTaIN?



17. Kakue cymecTByIOT CIIOCOOBI 3aIMThI METAJUIOB OT Koppo3uu? KpaTtko u3noxure

CYHIIHOCTb KaKA0I'0 U3 HUX.

Tema: «KoMILIeKCHBIE COeTUHEHHSD

1. Kaxkue coenmHeHUI MOXHO OTHECTH K KOMIUIEKCHBIM?

2. Tlonp3ysick MOJIOKEHUSIMU KOOPAMHALIMOHHON Teopuu BepHepa naiite onpeneneHus
CJIEIYIOLIUM MOHATUSIM: a)KOMIUIEKCOO0pa3oBaTeib, 0) TUraHabl, B)KOOPIMHAIIMOHHOE YHUCIIO
KOMILIEKCO00pa3oBates, T') BHYTPEHHsIS M BHEHIHSS chepa KOMITIIEKCA.

3. Kak onpegensitorcs 3apsj KOMIUIEKCHOTO MOHA U CTETIEHb OKUCIICHUS

KOMILJIEKCOOOpa3oBatersi?
4. Kakas cBsI3b MEXTy CTPOCHHEM aTOMOB DJIEMEHTOB M UX CIIOCOOHOCTBIO K

KoMIuiekcooOpazoBanuto? [IpuBeaure nmpuMepsl TUITMYHBIX KOMIUIEKCOOOpa3oBaTeei.

e

[TpuBeauTe IPUMEPHI THTTUIHBIX JTUTaHI0B. Kakue Turan bl Ha3bIBAlOTCS MOHOICHTATHBIMU U

KaKHe MOJTHICHTaTHBIMU?

6. Kakoe BimsiHuE JOHKHO OKa3bIBaTh HA 3HAYEHUE KOOPIUHAIIMOHHOTO YHCIIA YBEITHYCHHE
paamyca u 3apsijia: a) KoMiiekcooopaszoBartens, 0) muranaoB? Kakium COOTHOIIEHHEM IBYX
CHJI, IGUCTBYIOLIMX MEXKAY IIEHTPAIbHBIM aTOMOM U JIMTaHJaMH U MEXy CAMUMU
JIUTaHJIaMU, OTIpeieNsieTcsl KOOPAUHAIIMOHHOE YUCIIO?

7. llpuBemute mpuMepbl KOMIIJIEKCHBIX COCTUHEHUN:

1) C KOMIUIEKCHBIM aHHOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SBmsroruxcs He dNeKTponuTamu. JlaliTe uM Ha3BaHUE.
8. [aiiTe onpenenenue U NpUBEIUTE MPUMEPHl OCHOBHBIX TUIIOB KOMIUIEKCHBIX COEIMHEHUI.

9. VYkaxuTe OCHOBHBIC BUIbI H30MEPUH KOMILIEKCHBIX coequHeHni. [IpuBeuTe mpumepsl.
10. Kak ¢ mo3unuii MeTo/1a BaJIeHTHBIX CBA3€i OOBACHUTH 00pa30BaHUE CBSI3CH MEXKITY
KOMILIEKCOOOpa3oBaTeseM U Jurangamu’? Kakue opOuTaiv EeHTpaaIbHOr0 aToMa

MOT'YT OJHOBPEMCHHO Y4aCTBOBATH B O6paSOBaHI/II/I cBsaseit? Uem sTo onpez[enﬂeTc;I?

11. CocraBbTe KOOpIAUHALMOHHBIE (popMyibl cnenyrouux coeaunennit:2NH4Cl-PtCly,
K2C204° CuC;04, KCI-AuCls, 2Ca(CN)2-Fe(CN)2 ,(NH4)4Fe(SO4),.

Ilpumepnutit Komnjiekm 3a0anuii 011 KOHMPOJIbHLIX padom no oucyuniune «Xumusn)

Tema: «OcHOBHbIE€ MOHATUSA U 3aKOHBI XUMHH. OCHOBHbIE KJIACCHI HEOPraHu4eCKuXx

coeIMHEeHM I
BapuantNel
1. Omnpenenure YKBUBAJIEHTHI AIEMEHTOB B X okcuaax:Rb,0, MgO, Cr203, SOs.
2. Ir HexoToporo MeTauia coeaunsercs ¢ 8,89r 6poma u cl,78r cepsl. Halinure s5KkBUBaNIEHTHBIE

Macchl Opoma u Me, 3Hasi, 4TO SKBUBAJIEHTHAs Macca cepsl 16,0r/MoIb.

3. Hanumure ypaBHeHUs peakuid, COOTBETCTBYIOIINX CICAYIOIIEH CXeMe:

SiOy+C Ca HCI 02 Ca3(PO4)2



Ca3(PO4)21200° C A t°cC B C D E
4. Hanumute rpadudeckue Gpopmyibl coennHeHnd U naite ux HasBanus: H202,Sn02,H3POy,
H25203, (CuOH)2CO3, NaH2AsOs.

5. Kakoii 06beM kuciopoga ciefyer 106asuth k1m’Boszayxa (21%02), 4ToObl cofepskaHue B
HEM KHCJI0pOJia OBBICHIIOCH 10 25%.

6. Omnpenenure GopMyTy OJHOTO U3 KPHCTAJUIOTUAPATOB Cynb(daTa HATPUS, €CIIM €T0 Macca
IIPU MOJHOM 00€3BOKMBAHUHM YMEHbIIMIACh HA 47%.

7. Hanummre GpopmyIbl colieii, COOTBETCTBYIONIUX CIICAYIONAM JBOWHBIM okcuaaMm: PboOs u

Pb304. HazoBure ux.

BapuanTNe2
1. Omnpenenure sKkBUBaJeHTHBIE Macchl coeauHeHuit: Fe,O3, KH,PO4, Cr(OH)s, HoSi0s.
2. Omnpenennure Maccy cepbl, 00pa3yroIencs TPy B3aUMOJICHCTBUH CEPOBOOPO/Ia KOJTNISCTBOM

BemecTBa dkBuBasieHTa 0,0 1Mo ¢ M30BITKOM KOHIIEHTpHUpOoBaHHOM HNO3
3. Hanumure ypaBHeHUs peakiiuii, COOTBETCTBYIOUINX CIEAYIOIIEH CXEMeE:

Fex(SO4)—P Xi—P FeCl,—P Xo—P> Fe304 4—X3—P> Fex(SO4)3
4. CocraBbTe popMyIIbl (AMIUPUIECKUE TpahUIECKHe) BCEX BO3MOKHBIX COJICH
00pa30BaHHBIX THAPOKCUIOM MAarHUsI U XPOMOBOW KUCIIOTOM. JlaiiTe Ha3BaHUS COJISIM.

5. K 50mn cmecu B 2-x okcugax yrieponaa nodasmim 100Mi1 kuciopoa v mogoxriau. B
pe3ynbTare peakuuu oot 00bem razoB ymenbuimicsa Hal0%. Bee 00bemMbl ra3oB U3MEPSITUCH MPU
OJIMHAKOBBIX yCIOBHAX. Onpeaennre 00beMHBIM COCTaB UCXOIHBIN CMECH.

6. [Ipu Tepmudeckom pasznoxenun okcuaa mapranna(lV),s3sroro maccoii 0,435, Beiaenuics
KHCJIOPOJT U 0oOpazoBajics Ipyroi okcua Maprania maccoi 0,382r. Kakosa popmyia storo okcuaa?

7. Uto Ha3bIBaIOT SKBUBAJICHTOM BemiecTBa? [1pu kakoM yCIIOBUM SKBUBAJICHT UACHTHYCH
caMOM 4JacTHUIle BelecTna’?

Tema: «Ctpoenue aroma. [lepuoguyeckuii 3aK0H ¥ MEPHOANYECKAS CHCTEMA
XUMH4YeCKHX 3J1eMeHTOB /I.. MenaeieeBa»

BapuantNel
1. UTo HA3BIBAIOT MPUHIUIIOM HEOMNPEIEIEHHOCTH U COOTHOIIICHHEM HEONPEAeICHHOCTH.
2. s ckonbkux AO cymma n+1=8? EcTb nu Takue opOUTay y 3J€MEHTOB EPUOINUECKOM

cucTteMbl? ATOMBI, KAKUX JIEMEHTOB UMEIOT HauOoJIblllee 3HaueHUue CyMMbI n+1?
3. Hanummure snektporHo-rpadudeckue popmysst: Cr, CI+°, Te?, Tb.

4. Hanwumute snekTpoHHbIe (OPMYIIBI ellie HeOTKPHITHIX 37eMeHToB Nel08, Nel13u ykaxure,
KaKO€ MECTO OHM 3aiiMyT B IEPUOJAUUYECKON CHCTEME.

3. CKopocTb JBM)KEHUS JIEKTPOHA M0 NepBoi 60poBcKoii opouTte paBHa 2187 km/c. Eciu
MOTPEUTHOCTH B ONPEIEICHUN CKOPOCTH paBHalKM/C, TO Kakoi OyJeT MpH 3TOM HOIPEIIHOCTH B
orpeiesieHu KoopAuHaTel? CpaBHUTE €€ CO 3HAUEHUEM PaInyca OPOUTHI.

6. [losicHUTE IPUYNHY pa3/IM4YuUs B BEIMYMHAX UOHHBIX PAJUyCOB JUIS U30JIEKTPOHHBIX

nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg>"); 0,57(A")

7. OO0mBsicHuTEe 0COOOHM3KYIO YCTOMUMBOCTD COSAMHEHHUH P-3JIEMEHTOB O-TIepHo/ia B BHICIICH
C.0O.



BapuanTNe2
1. [IpuMeHUMO 11 TOHATHE TPACKTOPUH IBUKEHUS K MUKpodyacThliaM? YeM 3To onpeaensercs u

KaKo€ TIOHITHE €r0 3aMeHAET?

2. VkaxnuTe 3HaUCHNE KBAHTOBBIX YHCEIT AJI1 BHCHIHUX 3JICKTPOHOB B aTOMax 3JICMCHTOB C

nopsiAKoBeIM HoMepom 11, 14, 20, 23, 33.
3. HanuuTe >nekrponHo-rpaduueckue Gopmyns: Pd,Zr*?, S2,

4. Ha ocHoBaHuu yueHHs O CTPOEHUH aToMa 00BbACHUTE, IOYEMY IHEPIE€TUUECKUHN S-T101yPOBEHb
BKJTIOYAET OJJHY OpOUTalb, P-IIOYPOBEHB - TPH, d-TIOAYPOBEHB - IATH U f- IOYpOBEHB - CEMb.
VYKa)kuTe max 4uciIo JIEKTPOHOB Ha ITUX ITOAYPOBHSX.

5. Yemy paBHa 1eOpoiIeBCKas JJIMHA BOJIHBI AIEKTPOHA, JBUXKYILErOCsl CO CKOPOCTBIO:

2)6:10° m/c; 6) 2187 km/c?
6. DHeprus HOHU3AINH TIPH MOCIE0BATENBHOM OTPHIBE JIEKTPOHA OT aTOMOB Mg coCTaBIseT:

E1=733, Ex=1447 u E3=7718 x/[x/Monb. Uem 00BsicHUTB pe3koe Bo3pacTtanue E3?

7. Kakyro cTpykTypy I0KeH UMETh BOCbMOi nieproi? [ToBTOpSIET I OH MOJHOCTHIO CETbEMOM
nepuona?

Tema: «XuMHu4eckas CBA3L»
BapuantNel

I. UeM 00BSICHUTH HEBO3MOKHOCTh 00pa3zoBanusi 100% MOHHOI CBSI3U U UeMy PUMEPHO paBHA
JI0J1s1 KOBAJIGHTHOCTH B Han0oJiee HOHHBIX OMHAPHBIX COCTUHEHUSX?

2. YcTaHOBHUTE MTPOCTPAHCTBEHHYIO CTPYKTYPY CIASAYIOUINX MOJIEKYJI U HOHOB, ONPECIUB
OpOHTANH LIEHTPANBHOTO aToMa 1 ux Tun rudpummsammu: NF3, NO2', PH;, POs>.

3. Kak 1o/mKkHBI MEHSTHCA 3HAYEHUE MOMEHTOB JTUIIOJIEH MOJIEKYJI B PAY:
a) CIF-BrF-IF;6)NH3- PH3-AsH3?
4, [TonspuzyemocTh Kakoro u3 HOHOB Oomblie: Fumu Br, S*ummTe?*, Clumu I7?
OObscHUTE TIPUYHHY.

5. Trn. JIna NaF=997°C,MgF,=1398°C,AlF3=1040°C,SiF4=-90°C,PFs=-94°C,SF¢=-56°C.
OObsicHUTh HabIrOAaeMYyI0 3aBUCUMOCTh. OOBSICHUTH pe3koe paznuune Tmn. AlFsuSiFscunras,uto
MOJISIPHOCTD CBS3U paBHOMEpHO yMeHbIaetcs oT NaF k SFe.

6. YeM 00bSICHUTH 3HAUUTENBHO Ooiee BeICOKKE TIULUTK.BOALI U IUIABUKOBOW KHUCJIOTEI IO
CPaBHEHHUIO C TEMH, KOTOPBIE TOJKHBI COOTBETCTBOBATH MX MOJISIPHBIM MaccaM?

7. DJIeKTpUYECKUH MOMEHT aunos Moseky sl HaS pasen 0,31-102Ki-m,aH2Se-0,08-02Ki-m.
Onpezenute, Kak OTHOCATCS JUTMHBI UIIONEH 00EHX MOJIEKYIL.
BapuanTNe2

1. [Touemy npu HATMYUU OJHOM CBSI3M MEXKJIy aTOMaMU OHA MOXXET OBITh TOJIBKO O- CBSI3bIO?
[Tpu KakuX yCIOBUSX 00pazyercs m- U 0-CBSI3U?

2. Ckounbko cBsi3elt y atoma cepbl B Mosiekysie SO2Cla, y yraepoaa B moniekyne COClz; kak



3TO COTJacyeTcsi C TUIIOM THOpUIN3aIuuN?
3. Kakas monekyna moxer cymectBoBarh u nouemy? CIF3, FCls, Brls,IBrs.

4. Kaxk n3mensiercs nonspusyroiiee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOPOU rpymsl oT Mg k Ba n
MOYEMY ATO MPUBOJUT K MOBHIIICHUIO TEPMHUUECKON YCTOMYMBOCTH X KapOOHATOB B TOH ke
I10CJIEJ0BATEIbHOCTHU ?

5. Tx.HF=293K,HCI=188K,HBr=206K ,HI=238K.O0bscHNUTE IPUINHBI U3MECHEHUS ITON
BEJIMYMHEI.

6. Kakoe coenmunenne 6onee repmuuecku yctoiuno? PbCO3 mmu CaCO3;PbCly min PbBrs.

7. Paccunraiite adpexTuBHbIN paanyc noHa Na B kpuctamuie NaF,eciiu KOHCTaHTa PEIIETKH €ro
pasua 2,31-107'° m, paguyc nona F~ pasen 1,33:101° m.

Tema: «CKoOpoCTh XMMHYECKHX peakuuil. XMMHYECKOe paBHOBECHE.
JHEPreTHKa M HANPABJIEHHOCTh XMMHUYECKHUX MPOLECCOB

BapuantNel

1. JluxpoM aTaMMOHMSI IIPH HATPEBaHUU pa3jiaraeTcs MO PeaKiuu:
(NH4)2Cr207(1)=N21(1)+4H20(1)+Cr205(T) AH°xp= -503k/Ix
CKOJIBKO 3HEPTUHU BBLACTHIOCH IPU PA3I0KEHUH HEKOTOPOU MOPLUHU AUXpOMaTa
aMMOHMSI, €CJIM Macca TBepAoro ocrarka Ha 10r MeHbIIe Macchl HICXOIHOTO BEIIECTBA.
2. OHranemus obpazoBanus HoOx(T)u3 npocTeix BemecTB paBHa -136, 1 kJk/M0IIb, SHTANBIUS

JUCCOIIMAITIHU Ta3000pa3HbIX BOJIOPOa M KUCIOPO1a COOTBETCTBEHHO paBHBI 432, 490 x/[x/MOIIb.

Brruncnute snepruto csizu O-H B mepokcuie Boiopo/ia, NpuHsB d3Hepruto cBsa3zu O-O paBHOH -
138,07 x/I»x/MOIIb.

3. Omnpenenure AH®208 1 AUcuctembr:4NH3(1)+302(1) =2Na(T) +6H20(K)

4. [Ipuremnepatypel 00°CckopocThoIHOMPEaKINUB2 Pa3aboIbIIeCKOPOCTUBTOPOM.
TemnepatypHblii K03hGUITUEHT CKOPOCTHU MEPBON PEeaKIMK paBeH - 2, BTopoii - 4. [1pu kakoi
TeMIIepaType CKOpoCTH 00euX peakiuii BEBIPaBHUBAIOTCS?

5. Kak u3meHuTcs naBneHue B cucteMe nepBoHavaibHo conepskamieit HBr u Oz,ecnu k' MOMEHTY
HacTyrmiaeHus paBHoBecusi: 4HBr(r) + Ox(r) = 2H2o(r) + 2Br2(r)  mpopearuposaino 10% ncxoaHoro
KOJIMYECTBa KUCIOPO/a, a paBHOBecHbIE KOHIIeHTpanuu [HBr]=0,6 mons/m; [02]=0,36 monb/n?

6. Bo ckonbko pa3 CcJaeayeT YBCIMYUTb KOHIOCHTPAINIO BCIICCTBA B2 B CUCTEMC:
2A5(T) + Ba(T) = 2A.B(r)
I’ITO6I>I NPpUYMCHBIICHHUU KOHICHTPALUN BCUICCTBA A2 B 4p8.38. CKOpPOCThb prlMOfI
pCaKlium HE I/I3MCHI/IJ'IaCL?

7. Jlia HekoTopoit peakumn AG°>0.Kakne n3 npuBeIEHHBIX YTBEPKACHNUN IPABUIIbHBIL:

a) K >1; 0) k<I; B) B paBHOBECHOI1 cMecH MpeolIaaroT MPOAYKThl PEaKIUH; T') B
pPaBHOBECHO cMecH Ipeo0IaaloT NCXOAHBIEC BEIIecTBa?

BapuanTNe2

I. [Ipu BoccTanoBnenuu 80r okcuaa xene3a(3d)amomMuHneM Boiaenurces 426,3 kJx termna.
[Ipu cropanum 5,4 r MeTaimueckoro antoMunus Beiaenutcs 167,3 k/lx terna. Ha ocHoBaHuu 3THX



JAHHBIX, UCTIONB3YS 3aKOH I'ecca, BeruuciuTe sHepreTudeckuii apdext npu odpazoBanuu 1 Moib
okcuja xxenesa(3).

2. AH®55,MgO(x) u CO2(r) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 x/x/monb. Temnora
paznoxenust MgCosz Ha MgO u CO2JIH=100,7x/I>x/mMonb. Vcrionb3ys 3Ti JaHHBIC, HAMNUTE TEIIIOTY
obpazoBanust MgCO3 u3 IeMEHTOB.

4. BEIYHCIMTE TEMIIEPaTyPHEIH KOIQ(HUIIMEHT CKOPOCTH PEAKIHH, €CIIH KOHCTAHTa CKOPOCTH €€
npu 100°C cocrasnsier 6:107, a mpu 150°C -7,2:1072.

5. Jist Toro uToOBI YBeHUUTh B 216 1 256 pa3 ckopocTh peaknuu cuHaTe3a NH3, BO CKOJIBKO pa3
HaJI0 NOBBICUTH B IIEPBOM cilydae KoHIeHTpauuio Hz, a Bo BTopom naBienue? Kak nuzameHutcs
CKOpPOCTb peakluu pH yBenuueHuu nasiaeHus 10 paz?

6. Cucrema C(rpadut)+COx(r)= 2CO(1)AH°=172,5x I

Haxoaurcst B paBHOBecuH. YKa3aTh: a) Kak u3MeHuTcs conepxkanne CO B cucteme npu
MOBBIIIEHUHN t U NpU Heu3MeHHOM JaBieHuH? C yBelIMYeHHEeM JaBJIE€HUS MPU HEU3MEHHOU
temriepatype? 0) U3MeHuTCs 711 Kp TIpY TOBBIIIIEHUH O0IIEero aBiieHus U Hen3MeHnHou t? [lpu
yBenuuenuu t? Ilpu BBeieHuu B cucreMy katanusaropa? OTBeT 000CHOBATb.

7. Xumunyeckoe paBHoBecue peakiuu A(r)+B(r)=C(r)+(r)

YcTaHOBUTh MU CAEAYIOMUX KOHIEHTpanusax: (A) = 6mons/n, (B) = 2mons/n, (C) =
4monp/n, (J1) = 3mounb/n. B paBHOBECHYIO crcTemMy n00aBwid 4 MOJIB/JI BemecTBa B.
BbraucnuTe HOBbIC PaBHOBECHBIE KOHIICHTPAIIUY BEIIECTB.



Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM THCCOLHALIUN»
BapuantNel

1. PactBop comepxut 0,1moms CaClou0, 1mons AICI 3B 211 pactBopa. KakoBa MonspHast
koH1eHTpanus nona Cl” B pactBope?

2. pH1-10° H pacTBopa c1aboro 0 JHOKUCIOTHOrO OCHOBAaHHUs paBeH9. BbIUMCINTE KOHCTAHTY
JIUCCOLIMALUU OCHOBAHUS.

3. VYka3zaTp, HE IIPOU3BOS BBIUUCICHUM, B KAKOM U3 pacTBOPOB JBYX COJIEW paBHOM KOH-
uentpauuu pH Oonbiie unu Mmenbie. OTBET 000CHYWTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 2J1eKTposinuToB: KoSe u KoTe; NazPOs u NaxHPOs.

4. Haitaure crenens ruaponausa coneil v 3Hauenre pH a1 ux pacTBOPOB KOHIEHTpaUU

0.1monw/n: NH4Br, KC10, HCOONa.
5. [TPAg>Cr207, npu 25°C paBHo 2-107 . Bemagaer mu ocanok Ag,Cr,O7 Ipu cMeIIMBaHUU
paBHbIX 00beMoB 0,05 HpacTBopoB AgNO3 u K2Cr07? CreneHb IMcCOUMalUU 3TUX 3JIEKTPOIUTOB
paBHa 90%.

6. Beranciuts an(H+) B 0,3M pactsope ykcycHoit kuciaotei(K=1,8-107). Kakue 3HaueHus
MPUMYT 3TU BEJIMYUHBI 10cie fo0aBieHus K 11 pactBopa kuciotsl 0,2mone CH3COONa?
Koadumnuent akrunoctr nonos f(CH3COO") =0,7.

7. CpaBuauth pactBopuMocTts PbCl u Pbl, ,Be(OH), u Ca(OH),. OTBeT 000CHY#TE HCX0as U3
MOJISIPU3AIIMOHHBIX TTPE/ICTABICHUH.

BapuanTNe2

1. PactBop comepxut 0,1Momb -3xkBuBanienTOB (NH4)3PO4 B 200M1 pacTBOpa. KakoBa MomsipHast
KOHIeHTpanus nonos NH4'B pactBope?

2. Berunciute pH 0,001H pacTtBOpa cepHOIl KUCIOTHI.

3. VYka3zaTp, HE IPOU3BOJS BBIUUCIECHUH, B KAKOM U3 pacCTBOPOB JBYX COJIEH paBHOM KOH-
uentpauuupHoOonbmennmensie. OTBETOO0CHYHTEUCX0ITM33aKOHOMEPHOCTUU3MEHEHU S
KHCIIOTHO-OCHOBHBIX cBOMCTB AnekTponuToB: NaHCO; u NaxClO3; NaClos u NaClO.

4. Kakue BenmnuuHBI SBISIOTCS KOJMYECTBEHHON XapaKTEPUCTUKON MPOIEcca IIEKTPOIIH -
THueckor aucconunanuu? Jlaitte ux onpenenenue. Kakyro U3 HuUX U moyemMy Ha3bIBalOT MOCTOSIHHOM
BEJIMYUHOM?

5. Haiinute crenens runponnsa NalOs u NalO B pactBopax koHuentpauuu 0,1mons/n. U3

MOJTYYCHHBIX JAHHBIX CIICNIANTE BHIBOJ O CPAaBHUTEIBHOMN CHJIE KHCIIOT, 00Pa30BaBIINX ATH
comu. Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"!",

6. Brimanaer mu BaSO4 nipu 106aBieHnn pacTBOpa cepHOM KUCI0Th 00beMoM 100mi1 mpu
koHueHTpauuu 0,2Moib/1. Kk pactBopy BaClz Toro sxe o0bema, eciiu MosIipHasi KOHIIEHTPALUs
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Moib/11.?7 Byer nu 1o6aBiieHHOE KOJTUYECTBO CEPHON KHUCIOTHI
SKBUBAJICHTHBIM HJIM H30BITOUHBIM?

7. Cxonbko Monb NH4Cl cienyer no6asuth k11 0,1M pactBopa NHsOH(K=1,8:10") a1 Toro,
4T00bI KOHLeHTpaIus nonoB OH" crana uncienno pasua Kn? Vemnosrno npumem fINH4)=1.



Tema: «OKHCINTEILHO-BOCCTAHOBUTEIbHDbIE P€AKIUHU U IJTCKTPOXUMHUYECCKUE MPOUECCHD»

Bapuant Nel

1. 3aKOHYHTH COCTABJICHUE YPAaBHEHHS PEaKIMU U 11o100path K03 puuneHTs!
npocreiimmum crnocodbom: SO2+H3AsOs+H20—H3AsOs+...

2. Hanummure ypaBHeHHs peakiuii 1 mo00path KO3(QQUIHEHTHI JIEKTPOHHO-HOHHBIM METOJIOM:
MnSO4+(NH4)2S208+H,O—HMnO4+...; HoO2+CaOCl—

3. CocTaBuTh B MOJIEKYJIAPHOI popme ypasHenue peakuunu: [Fe(CN)g]*+H20,—[Fe(CN)6]*+02

4, Uemy paBHa MOJISIpHAsi Macca SKBHBAJICHTA TNIEpPMaHTaHAaTa Kallds KaK OKUCIHTENs, SCIU
9TO BEIIECTBO B MPOIIECCE PEAKIIMU BOCCTAHABIMBAETCS: a) a0 cyinbdara mapranua (II)0)mo
TUOKCHa Mapraniia B) 10 Mmanranara kaiaus KoMnQOg4?

5. Byner nu paGotaTh ragbBaHUYECKHM 3JIEMEHT, COCTOSIIEN U3 BOAOPOIHBIX AJIEKTPOJIOB,
norpy>keHHbIx Blu 0,11 pactBopsl KOHnpu25°C, ecnu kaxy1as cTeneHb IMCCOLMALUN PACTBOPOB
KOH cootercrBenHo paBubl 77 1 91%7?

6. TansBanmaeckuii snement  (-)2Cr/2Cr+H2S04|(Pb)3H2/6H (+) o6pasoasueiicst mpu
KOpPPO3HMH XpOMa, OMASTHHOTO CO CBUHIIOM, JAAae€T TOK cuiioil 6A. Kakas macca xpoma OKHUCIUTCS U
CKOJIBKO JIITPOB BOJIOPOA BBIICTUTCS 32 S5C paboTHI ATOTO diieMeHTa?

BapuanTNe2

1. 3aKOHYUTH COCTABIICHUE YPAaBHEHUS PEaKIUUU 1Mo100paTh KO3 PUITUEHTHI TPOCTEHIITIM
cnocoooM: HySO4+KI+KClO3—KCl+ls...

2. Hanumure ypaBHeHus peakiuii u mogodpaTts K03(hPUIMEHTHI 3JIEKTPOHHO-UOHHBIM METOJIOM:
H>SO4+H>S+KMnO4—S+...; HNO3;+FeS,—

3. CocTraBuTh B MOJICKYJIIpHOU (opMe ypaBHeHHUE peakiuu: NoHa+h—No+I

4. Kakyto Maccy antoMuHusS MOXHO OKUCIHUTH ¢ noMolnbto 0,111 0,258 K>Cr207 no peakuun
AlH+KoCraO7+H2S 04— Al(SO4)3+Cr2(S04)3+KaSO4+H- O.

5. OJ1C ranbBannyeckoit uenu (-)Ag/AgNO30,0058  /a=98% | | Ag/x
H/0=85%/AgNO;(+)=0,085B. Onpenennure KOHIEHTPALHMIO IEKTPOIUTA IPU HOJI0KHUTEITHHOM
3NIEKTPO/IE, €cii KO PHUIMEHTHl aKTUBHOCTH HOHA cepedpa B pacTBopax AgNO; npu
OTPULATENIbHOMY MOJIOKHUTEIBHOM 3J1eKTpoze paBHel 0,945 u 0,750.

6. [Tpu pabore ranpBanndeckoro aemeHTa (-)4A1/4A1/H20,02|(Cr)120H/6H20,30x(+)
00pazoBaBIIerocs Ipy KOPPO3UHU ATFOMUHHMS, KOTOPBIM HAXOAUTCS B KOHTAKTE C XPOMOM, 32
Imun 20c ero paboTsl Ha XpOMOBOM KaTojie BoccTanoBmiIoch 0,034 kucnopona.
Omnpenenure, Ha CKOJIBKO YMEHBIIMIIACH TIPU 3TOM Macca aIFOMUHUEBOTO AJIEKTPOIa U
YeMy paBHa CHJIa TOKa, IPOTEKILEro 110 BHEIIHEH eNH TajJbBaHUYECKOr0 JIEMEHTA.

Tema: «KoMIjIeKCHbIE COCIUHCHU A

BapuantNel
I. Hazsatpb komrutekcHbie coeauHeHust: Ba[Cu(C204):], [Co(NH3)2(en)(Cl2)]Cl, [PtCl2][ AuCly].

2. Hanwucates ¢popmysnsl: a) terpaiiononnaat(L)uamus™);0)xmopun OpomarerpaaMmmu-
HakBa xpoma(1ll); B) TppaMMUHXIIOPO 1 HUTPOKOOANIBT.



3. MosxHo 11 ocaauth noHbl Ni’+ u3 pactsopa Ko[Ni(CN)4] o6bemom 11 u C=0,1 Moms/muTp,
conepxarero 0,2 moab» KCN(a=80%), eciu n106aButh 10™*Monb cynbduaa ammonus? Ipu kakoil MT
KOHIIEHTPAIMH Cy/Ib(pUIa aMMOHHS HAYHET Bbinaaarh ocanok? (ITP(NiS)=2-10"2%).

4. Onpenenure TUN TUOPUIAM3AIMU B CIEAYIONMX KOMIUIEKCAaX, a TaK JK€ H300pa3uTe MX
reoMmerpudeckyto popmyny: [AuCls] ; [PtCls] .YUemy paBHBI MX MarHUTHBIC MOMEHTHI?

5. Jiist ocakIeHHsI XJIOPU-WOHOB, COCTABIISIONINX BHEITHIOK Chepy KOMIUIEKCHOTO COCTMHEHNS,
u3 100m 0,02m pactBopa coequaerus: CrClz-SH>O norpedoBanock 20Mn

0,2m pactBopa AgNOs3. [To pe3ynbraTamM 3TOTO OIBITa COCTABHTE KOOPIUHAIIMOHHYIO (hOPMYITY
COCIMHEHUS U HA30BHUTE €TO0.
BapuanTNe2

1. Hazsatpe komrmuiekcHbie coeauHeHus: Nao[Zn(OH)4] ,[Ni(H20)6](NO3)2, [Co(En)3(NO3)3].

2. Hanucate Qopmynsl: a) ammunnentanuanodeppat(Il) wnHatpus; 6) auruapokcorerpa-
xJyioporutatuHat (1V) ammonus.

3. K 0,2m NiSO4 no6asunu papHblii 06seM 2M NHj, Beramcnuth [Ni]*+, ecam cuuTtaTh 4TO B
pacTBOpe 0obpasyeTcst KomrekcHbli noH [Ni(NH3)s]*+.

4, B xommiekcax [Co(NO2)s]* n [Ni(CNS)e]* nuranmsl o6manaoT cuibHeIM noneM. CocTaBbTe
SHEpPreTHUECcKyIo cxeMy obpazoBaHus cBszeil (Mmerogq BC) B 3Tux KOMIUIEKCaX M yKa)KUTE MarHUTHbBIE
CBOMCTBA KOMILUIEKCOB.

5. Onpenenute KoopauHatmonHoe uncio(x):[Fe'Fx]*?); [Fe''Clx] *2.

Kpumepuu ouyenxku omeema cmyoenma npu 6blnoJiHeHUU KOHMPOJIbHOU padomol

Onenka TpeOoBaHMsl K 3HAHUAM
OTJIHNYHO [IpuBeneHbl TONHBIC TMPaBUJIBHBIE PEIICHUS, OTBETHI T'PAMOTHO
apryMeHTHPOBAHBI
XOpOIIIO Jlomy1ieHbl He 3HAUYUTENbHbIE MOIPEIIHOCTH MPU OTBETAX HA BOIPOCHI,
aprymeHTanus Oblja HeTOIHOM
Y I0BJIETBOPUTEIHLHO B oTBeTax Ha HEKOTOpPBIE BOMPOCHI AOMYIIEHBI IPyOble OIINOKH, YacTh
BBIBOJIOB HE apI'yMEHTHUPOBAHA UIIM apTyMEHTHUPOBAHA HEMPABUIBLHO
He ynoBieTBOpUTENBHO OtBetsl Ha 50 u 601ee% BOMPOCOB OMIUOOYHBI, OONBITMHCTBO
BBIBOJIOB HE apI'yMEHTHUPOBAHBI WM ApTYMEHTHPOBAHbBI HEMPABUILHO

Hpumepnble sapuanmbsl mecmoeblx 3a0anuii

Tema: «OcHOBHbIE€ MOHATHS U 3aKOHbI XUMHH. JKBHBAJIEHT»

BapuantNe 1
1. ®axTOop 3KBUBAJEHTHOCTH COJIU

1) 1/ocHOBHOCTB
2) 1/4mrcno KaTHOHOB*BAIEHTHOCTh KATHOHOB
3) 1/KHCIIOTHOCTB



4)1/9mucio aToMOB 37eMEeHTa * BAJIGHTHOCTD 3JI€MEHTA
®dakTop SKBUBAJICHTHOCTH OCHOBAHUS

1) 1/ocHOBHOCTH

2) 1/gucno KaTHOHOB * BAJICHTHOCTHh KATHOHOB

3) 1/KHCIOTHOCTH

4) 1/uucno aTOMOB JIEMEHTa™* BaJICHTHOCTh AJIEMEHTA

[InoTHOCTB raza 1o renuto paBHal 1,MIIOTHOCTH raza Mo HEOHY
1)2,2 2) 1,1 3) 20 4) 44
IIpu cropanuu 4*10°kr yrnepoaa uncno monexyn CO2 paBHO

1)2*10°! 2)2*10% 3)2*10% 4)2%10%

OKBUBaJIEHT U CXOJHBIX BCHICCTB B pCaKIINH
H2C>04+ Ca(0H),= CaC,04+ H2O
1)1/2,1/2 291,12 3)1/2,1 4) 1,1
O6beM(Bn), 3aHMMaeMblit 5,251 azota npu 26°C u gasienuun 98, 9xlla# ##

MaccoBble /10511 rajioreHa B raJloreHuieMeTauia i KUCiaopo/a B €ro OKCHUIE COOTBETCTBEHHO
paBHbI 68,35% u 15,4%. Ha3zBanue ranorena # # #

Bbpom maccoit 0,4586r BeiTecHseT u3 pactsopa Kl fiog maccoii 0,7280r, KOTOpbIA B3aUMO-
neicTByeT ¢ MetauioM Maccoit 0, 5935r.MossipHas Macca SKBUBaJIEHTa MeTajia B T/MOJIb

[{uHK pearupyeT ¢ u30bITKOM BOJIbI B mienouHoi cpene (NaOH) cobpazoBanunemsS,611 raza
(H.y.). DKBUBaJIEHTHOE KOJIMYECTBO BEIIECTBA IMHKA B MOJIb

BapuantNe 2

CDaKTOp OKBHUBAJICHTHOCTH KHCJIOTHI

1) 1/xucnoTHOCTH

2) 1/ocHOBHOCTB

3) 1/amucimo aTOMOB 3JIeMEHTa*BaJICHTHOCTD JIEMEHTA
4) 1/4mnciio KAaTHOHOB*BAJICHTHOCTh KATHOHOB

q)aKTOp OKBHBAJICHTHOCTH OKCH A

1) 1/aucno KaTHOHOB*BaJICHTHOCTh KAaTHOHOB
2) 1/ocHOBHOCTH
3) 1/amcimo aTOMOB 3JIeMeHTa*BaJICHTHOCTD JIEMEHTA
4) 1/KHCIOTHOCTH
Macca(B rpammax) 0,25M0I1b OKCHAQ TUTHS
1)5,75 2) 6,23)7,5  4)9,25
4:KonunuecTBo BeriecTBa (Moiib),conepxarieecs B 37,6r uurpara meau(1l)
1) 0,32) 3,353) 0,24) 5

OnuH MOJb BOABI NIPH H.y. 3aHUMAET 00beM
1)18mn 2)118n 3) 22,4n4)22,4mn
[InotHOCTH raza no Bo3ayxy pasHal,l7, MonekyisipHas Macca rasa



o

. Macca(s rpammax) HaTpusd B 35,11 xyopua HaTpus paBHa

Ha neiirpanuzanuto 3r H3AsO 4 uszpacxonoBanocs 2,366r KOH. OcHOBHOCTh KUCIIOTBI

. W3 48,15r okcuma Metasia MOXKHO NOJdyduTh 88,65T ero Hutpara. MossipHast macca
HKBUBAJICHTA JIByXBAJCHTHOI'O METAJIa B I/MOJIb

Tema: «OcHOBHBIE KJIACCHI HEOPraHu4eCKux coeIHEeHUID

Bapuant Nel
®dopmya KpycTaIorupara cyib(ara HaTpHsl, Macca KOTOpPOro Nnpu 00e3B0KUBAHUN

yMeHbIIIIach Ha 47%

1) Na;S04*2H>0 2) Na;SO4*7H20
3)Na>S04*sH20 4) Na2SO4*6H,0

. KapOonar kanus pearupyet B pacTBOpE C BelllecTBaMu Habopa
1) CO2,S02,H3PO4 2)CO,KOH,HC1
3)BaC12,HNO3,Rb2SO4 4)KHSO4,NaOH,SOs

OnHOBpEeMEHHO HE MOT'YT HaXOJUTCS B pacTBOpE BelllecTBa Habopa

1)Na;SO4u HC1 2) NaOH u H>SOq4
3)NaCl nuH>SOq4 4) NaOHu K>SOq4

OAHOBpPEMEHHO B PacCTBOPE MOT'YT HAXOAUTCS HOHBI

1)Ni?*,K*,S04%,I 2)Pb**,S%",CH3;COO;Ba*"
3) NH4",PO4*,Ca®" F 4HA 1%, Fe*",COs* Br

. YCTaHOBHUTHL COOTBETCTBHE MCXKIY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas KucioTa A: B3aUMOJICHCTBUE C COJIIMU MEIH ¢ 00pa3oBaHUEM OCajKa
2:runpokcun HaTpus b:B3auMopelicTBue ¢ cossiMu Oapus ¢ 0Opa3oBaHUEM OCaKa
3: consiHag kucnoTa B: B3aumopeicTBue ¢ cepoil mpu HarpeBaHUMU

4: cynbdat amomunus [': B3auMoaelicTBre ¢ IMHKOM ¢ 00pa3oBaHUEM BOJOPOA

. KonmnyectBo Bo3MoxkHbIX coselr oOpa3zoBanHbix H3S04u AI(OH)
1)4 2) 1 3)2 4)3 5)5

BapuantNe 2

. T'unpun ogHOBaneHTHOro MeTasia coaepxutl2,5%Bonopoa no macce.
1) cepebpo  2)Harpuit 3)mutuit 4)301m0T10

. Inokcup yriaepojia MOXKET pearupoBath C BelllecTBaMH Habopa
1) CaO, (NH4)2CO03 pactsop, HNO032) NaxCO0s3 pactsop, Mg, C(xokc)
3)KOH,H>SO4,pactBop BaCl, 4)CuS04,NH3,NaOH
OnHOBpEMEHHO HEe MOT'YT HaXOJUTCS B pacTBOpE BellecTBa Habopa
1) BaClou NaNOs  2)BaCl, u NaBr
3)Ba(NO3)2 u KI 4) Ba(N03)2 1 HxSOq4

. Kucnyto conb MOXKHO MOy4UTh B BOAHOM cpejie pH B3aUMO/ICHCTBUM
1) LiOH u HBr 2)CsOH u P05
3)Mg(0H).u HCOOH 4)Al10H); u N2Os



5. OIHOBPEMEHHO B paCTBOPE MOTYT HaXOJUTCSI MOHbI

1)Ba?', Na', F;, CO*
2)Ag", Ca*', Br, NO5
3)Zn**, NH4*, OH, T
4)Cu?, AP, CI', SO

6. YCTaHOBHTH COOTBETCTBHE MCXKAY BCIICCTBOM U cIocodoM ero pacno3HaHus:

1) l:yrmekucnslii ra3  A:BO3ropaHH€ TJICHOIIEH JTyYHHBI

2) amMMmHak b:BO3ropanue ¢ xapakTepHbIM 3ByKOM
3) xucnopon B:nomyTHeH#E U3BECTKOBOM BOJIBI
4) Bomopon I":u3MeHeHune okpacku BIaXXKHON MHIMKATOPHON OyMaKKu

7. YCTaHOBUTH COOTBETCTBHE MEXIY BEIIECTBOM U CBONCTBAMHU:

1) AsotHas kucinota  A:B3aMMOJEHCTBHE C COMSIMU MeAM ¢ 00pa3oBaHUEM OCajKa
2) T'mppoxcun Hatpus b:B3aumopaeicTBue ¢ comsiMu Oapusi C 00pa3oBaHUEM OCaIKa
3) Consnas kucinota  B:B3aumojeicTBuE ¢ cepoil IpyU HarpeBaHUU

4) Cynbar amomuaus [:B3anMo1eliCTBHE ¢ IMHKOM ¢ 00pa30BaHUEM BOJIOPO/Ia

8. B pe3ynbTare crneayromux npeBpanieHum:

Si02+C Ca HCI 02 Ca3(P0O4)2
Ca3(PO4), —Xi— X —X3—X



OO6pasyercst KOHEUHBIH MPOAYKT X5

1) Ca(HPOs4)2 2)CaHPO4 3)CaHPO4*2H.O 4)CaxP,0Oy

Tema: «Ctpoenne aroma. Ilepuoguvecknii 3aKoH U MepUOAUYECKAS CHCTEMA
xumu4yeckux 3jaemMenToB /.. MenaeseeBa»

BapuantNe 1

1. M30nmexkTpoHHBIE aTOMBI H HOHBI

1)Fe*",Co®"  2) Co,Ni?* 3)Fe?’,Fe**  4)Co’’,Mn
2. DnexTpoHHas eMKOCTh f-moaypoBHS

H14 2)6 3)18 4) 10
3. DHeprus CpoJICTBA K DJIEKTPOHY B NIEPUO/IC

1) He uamensiercs  2) yMmeHbIIaeTcs
2) yBenuuuBaercsi  4)0CTaroTCsl MOCTOSHHON

4. PaspenieHHbI HA0Op KBAHTOBBIX YHCEN JIEKTPOHA

Dn=3,1=0,m=1 2D)n=2,1=1,m=0
3) n=3,1 =2,m=-1 4) n=3,1=2,m=3

5. HaummeHnpummii paanyc UMeeT HOH
1)Cs  2)Ba* 3)Te> 4T

6. Monens aToma, co3ganHas J. Pesepdopaom HazbIBaeTcs

7. Ywucno ypoBHEH y aToma Onpeesercs KBAHTOBBIM YHCIIOM

8. DHeprus oTpbIBa IIEKTPOHA OT aTOMa Ha3bIBAETCs dHEpruei

9. VYcTaHOBUTH COOTBETCTBHE MEXAY AJIEKTPOHHBIMU KOH(PUTYypallUsIMU U XUMUYECKUMH Yac-
THI[AMH

1:1s22s22p%3s23p!  A:Na®
2:15%25%2p°3s%3p® b:N

3: 1s22s%2p° B:S*

4: 1s%2s%2p° I': Al

10. Pacionoxuts B HpaBHHLHOﬁ MoCJICA0BATCIIBHOCTU 3aIIOJIHCHUS SQHCPICTHUICCKUX HO,Z[ypOBHGfI
B aTOMax

A:5s b:4d B:3d I':5p Hd:6s  E:4p

BapuantNe 2
1. M3031€KTpOHHBIE AaTOMBI U MOHBI

1)Fe?*, Co®"  2) Co, Ni?* 3)Fe*", Fe**  4)Co?", Mn
2. HaGop kBaHTOBBIX uncen n=3,l=1,s=+1/2 umeer

1)Si 2)Al 3)Cl 4S 5P



10.

OauHaKoBOE KOJIMYECTBO IEKTPOHOB Y HOHOB
1)Ba** Mg**, Cd* 2) Ba’+,I,Te> 3)Hg*I,Sn  4)I, Cd**,Sn*
ONEeKTpOHHAs EMKOCTb Z-II0JypOBHS
He 2)14 3) 10 4) 18
DHeprus HOHU3ALMH B IPyIIIe
1) He uzmensiercs 2) yBEJIMYHUBAETCS

3)yMeHbIaercs 4) ocTaroTCs OCTOSTHHOM

ATOMHBIE OpOuTaANIH J1at0 TCyMMy — n+1=9

6£,7d,8p  2)567p,8s  3)Af,5d,6p  4)4d,5p,6s
qI/ICJ'IO HeCHapeHHI)IX BJ'ICKTpOHOB B aTOMC XpOMa BHC BO36y>KJIeHHOM COCTOSHHNU

Oueprus nonuzauuu aroma Ca(a3B): 11=6,113;1,=11,871;15=51,21.Tperps sHEprus uo-

HU3alMK PE3KO BO3PACTAET U3-3a OTPhIBA AIIEKTPOHA
Uucno opOuraneit y aroma onpeensieTcs KBAHTOBBIM YHCIIOM
YCTaHOBUTH COOTBETCTBUE MEX]TY 3JIEKTPOHHBIMU KOHOUTYPAIMSMU U XUMHYECKUMU

YaCTHULAMH

1) 1s22s22p3s23p%4s°3d®  A:F
2) 1s?2s22p%3s?3p®4s'3d®  B:C

3) 1s22s%2p° B: Fe®
4) 1s°2s%2p° I': Cr

Tema: «XuMHu4eckast CBA3b»

BapuanTt Ne 1

B psany Bonoponnbix coenqunenuii anemenToB VIArpynnsi: H>O -H”-H>Se nonsipaocts
cBs3u O - H

1) yBenuuuBaercs
2) He U3MEeHseTCs
3) yMeHblIaercs
4) cHayaja yMeHbIIAeTCsl, IOTOM YBEIUYUBACTCS

Tonbko KOBaJIeHTHAs CBSA3b UMEET MECTOB COETMHEHUH C (hOPMYIION
1) Ba(OH), 2)NH4NO;  3)H2SOq 4)Li2CO;
ATOM yriepoja B BO30yKJIEHHOM COCTOSIHUH 00pa3yer

1) Yerslpe KOBaJIEHTHBIE CBSA3H, 3a CUET YETHIPEX HE CIIAPEHHBIX AIEKTPOHOB
2) Tpwu cBs3H, 3a CUET IBYX HECIIAPEHHBIX IEKTPOHOB U HENOJIEIIEHHON
3JIEKTPOHHOM Iapbl

3) Hu ognol, aToM yrieposia BHE BO30YKICHHOM COCTOSSHUHM XHMHYECKUX CBS3EH
He o0pazyer



4) JIBe cBs3H, 3a CUET ABYX HE CIIAPEHHBIX JIEKTPOHOB

4. BemecTBo, KOTOPOE HE MOT'YT 0OPa30BBIBATH BOJIOPOIHYIO CBS3b

)0 2)HF 3)HN; 4)HI
5. sp® rubpupusanus peanusyercs HOTHOCTBIO

1)SO, 2)CH, 3)S0; 4HC10

6. Y cTaHOBUTE COOTBETCTBHE MCKIAY (1)I/I3I/I‘~I€CKI/IMI/I CBOMCTBAMU U TUIIAMU KPHUCTATNIMYCCKHUX
peLIeTOK

1: KOBKOCTB

2:HU3Kas TeMIeparypa KUIeHus

3: BBICOKasi TBEPJOCTh

4:3nexTpudeckasi IpOBOJIUMOCTh PacTBOpPa
A: atomnas

b:meTannuaeckas

B: nonnasa

I":monexynspHas

BapuantNe 2

—_—

Habop xBanTOBBIX uncen n= 3,1=1,s= +1/2umeer
1) Si 2)Al 3)Cl  4)S 5)P

2. OAanHAKOBOE KOJIMYECTBO AJEKTPOHOB Y HOHOB
1) Ba2+’ Mg%, Cd2+
2)Ba*’,I, Te*
3)Hg*" I, Sn**
I, Cd**,Sn**

3. DNeKTpoHHasi eMKOCTh g —[OIypOBHS
1)6 2)14 3)10 4)18

4. DHeprus MOHU3ALMHU B TPYIIIIE
1) He u3MeHseTcs
2) yBeNU4YMBaeTCS
3) yMmeHblaercs
4) ocraroTcs MOCTOSHHOM

5. YCTaHOBHUTH COOTBETCTBHE MEXKY SIEKTPOHHBIMH KOH(PUIYPALUAMH XUMUYECKUMU
6. yvacThLaMH

1) 15?2s%2p®3s°3p%4s°3d° AF

2) 15°25*2p°3s°3p®4s'3d° B:C

3) 1s%2s72p° B: Fe™
4) 1s*2s%2p? I:Cr

7. PacnosoXuTh B IIPaBHIILHON 110C/IEI0BATEILHOCTH 3aTI0IHEHHUS SHEPTETUYECKUX IOy POBHENH
B aToMax

A:6s Bb:7s B:6s TI:4f JI:5f E:6d  XK:5d

Tema: «XuMH4YecKkas CBA3b»
BapuantNe 1
1. B psimy Bomopomubix coenunennii anementoB VI A rpymmsr: H>O —H»S-HzSe nonsiprocTsb



cBs3u D — H:

1) yBenuuuBaercs

2) He U3MEeHseTCA

3) ymeHblIaeTcs

4) cHayana yMEHbIIIAETCS, [IOTOM YBEJTUUHBACTCS

2. TonbKO KOBAJNEHTHAS CBA3b HMEET MECTO B COEIMHEHNH ¢ (HOPMYIIOit
1) Ba(OH), 2)NH4NO;  3)H>SOq4 4)Li2COs
3. Atom yriepona B BO30yKIEHHOM COCTOSHHH 00pasyerT:

1) deThlpe KOBaJIEHTHBIE CBSI3M,3a CUET YETHIPEX HECTIAPEHHBIX HJIEKTPOHOB

2) Tpu CBS3M, 3a CUET JIBYX HECIIAPEHHBIX AJIEKTPOHOB U HE MOJIEIEHHOMN 3JIEKTPOHHOM Maphl

3) HM OIHOM, aTOM YTJiepo/ia B HEBO30YKIEHHOM COCTOSSHUM XMMHUYECKUX CBSI3eH HE
oOpa3zyer

4) nBe cBs3M, 32 CUET JABYX HECIIAPEHHBIX 3JIEKTPOHOB

4. BemiecTBO, KOTOPOE HE MOTYT 0OPA30BBIBATH BOJOPOIHYIO CBA3b

)0 2)HF HHN;  4HI
5. sp® rubpuam3zanus peanusyercs MOTHOCTBIO

1)SO,  2)CHs  3)SO; HC1O

0. YCTaHOBUTH COOTBETCTBHE MEKIY (PU3MUECKUMM CBOMCTBAMHU U THIIAMU
KPUCTATTMYECKUX PELIETOK:

1: KOBKOCTh

2:HM3Kas TeMIrepaTypa KUIEeHUs

3: BbICOKAsi TBEPJIOCTh

4:3neKkTpuuecKas MpoBOJIUMOCTh PacTBOpa
A: atomHas

b:meTannnaeckas

B: nonnas

I':MonexynspHas

BapuantNe 2
1. BemiecTBo ¢ MOHHOM CBA3BIO UMEET POPMYILY

)KBr  2)SO; 3)CH,  4)HCI
2. ATOMHaH KpUCTAJNINYCCKasd PCUICTKA XapaKTCpHa 1A

1) anromuHus 1 KapOUIa KPEMHHUS

2) cepsl ¥ Hona

3) okcuia KpEMHUS U XJIOpU/Ia Kajus
4) anmasa u 6opa

3. SP’ruOpHIM3alHs PEANTU3YETCS TIONTHOCTHIO
1) SO2  2) SO33) CH44) C1IO 5)CIOz
4. VYCTaHOBUTH COOTBETCTBUE MEXKY BELIECTBAMU U BUJJAMU XUMHUYECKON CBSI3U B HUX
1 Bonb(pam A KOBaJICHTHas ITOJIIpHAs aJIMa3
anmas b:xoBaneHTHas HENOISAPHAs AaMMUAK
aMMUaK B: meranmmueckas

IIOBAapEHHAas COJIb I':nonnas



5. YCcTaHOBHTH COOTBETCTBHE MCXKAY BCHICCTBAMU U TUIIAMHU KPUCTAJININYCCKUX PCIICTOK

YIJIEKUCIIBIN T'a3 A: MOHHad
KapOOpyH]T b: MmonexynspHas
HUKEJIIb B:Metammyeckas

aleraTr HaTpus I':aromHas

6. YcTaHOBUTH COOTBETCTBHE MEX Ay rHOpUan3aliell 1 MOJIEKYJI0N

1: sp® A:  OF B: SFs

2: sp* b: BF; I: SF4
3: sp>d? E  XeFs JI: BeCl
4: sp°d

4: sp°d

TeMbl: «JHepreTuKka M HaNPaBJIeHHOCTh XUMHYECKHUX NMpoleccoBy», «CKopocTh
XMMHYeCKHX peakuunii. XuMu4eckoe paBHOBecHe)
BapuantNe 1
. Bo ckonbko pa3 yBennuutcs ckopocth peakiuu Ha(r)+2(r)=2HI(r) npu yBenuuenun nasie-

HHS B 3 pa3a

1) B 9pa3 2) B8pa3 3)B 6pa3 4)B 3pa3

- IIpu temnepatype 90°C peakiusa nporekaer 1muH. [Ipu kakoi TemnepaType peakims 3aK0H -
yuTcs 3a 149 21MuH, ecnu TeMnepatypHblid KodduiueHT paseH 3

1)50°C 2)40°C  3)60°C  4)150°C  5) 140°C
. Xumnueckoe paBHoBecue peakuuu Zn(t) +16HI(d=812(r)+8H2S(d-Q cmecTtuTcs BripaBo
MIPH TOHWKCHUU

1) konuenrpanuu HoS;  2)xonuentpanuu HI;  3)naBnenus; 4)remneparypsbl.

. Xumnueckoe paBHoBecue peakuuu Zr(t)+2C12(r)=ZrCls(r) +Q cMmemaercs BIpaBo MpH:

1) HOBBIIIEHUH JIABIIECHUS 2)noBbiieHun KoHeHTparmu ZrCls
3)I0NIOTHUTEIBHOM B BeJicHHH Zr  4)TIOBBIIICHUH TEMIIEPATyPhI
. Bromorennoiicucreme3A(r)+B(r)=2C(r)+D(r) paBHOBeCHbIE KOHIIEHTPAIIUU BEIIECTB

(moub/im) coctaBmm: A - 0,03; B - 0,02; C - 0,004. VicxoaHasi KOHIIGHTpalys BelecTBa A
(MoutB/iT) paBHA

1)0,036 2)0,002  3)0,024 4)0,026  5)0,030
. "3 2monb CO u 2 monb C12 o6pazoBanocs npu HekoTopoii Temneparype 0,45mons COClo.
KoncranTa paBHoBecus peakiun CO + Clo= COCl2(r)

10,19 2)0,09  3)0,12 4)0,21

CrangaptHas Temnora oopazoBanus MgO(k)uCOx(T) cooTBeTcTBeHHO paBHa-601,8 u-
393,5 x/lx/monb. Ternora paznoxenuss MgCOsna MgO u CO2AH = 100,7 x>x/M0Tb.
Tennora o6pazoBanus MgCOs

1)-1096x/x/Monb; 2)-1006k x/Moib; 3)-996k]x/Monb; 4)-876k/[/Mob.

TeHJIOTa,KOTOpaH norjaomacTCs U BbIACIACTCA IMMPU Pa3JI0OKCHUU XUMHUYCCKOTO COCANHCHUA
KOIM4eCTBOM 1 MOJIb Ha MMPOCTHIC BCIICCTBA HA3BIBACTCA

- Ecnu ckopocTh npsiMOii peakiinu paBHA CKOPOCTH 00paTHOW Peakluu,TO HACTYMAaeT XUMHUE-
CKO€




10. 3apucuMOCTh CKOPOCTH PEAKIUHU OT TEMIIEPATYPhl OHPEeNseTcs IPaBUIOM

BapuantNe 2
1. Bo ckonbko pa3 yeennunrcs ckopocth peakiuu CaO(1)+CO2(r)=CaCOs(1) npu yBeIudeHHH

JaBJeHus B 3 pas3a

1) B9 pa3 2)B8pa3 3)B6pa3 4)B3paza 5 )HE U3MEHSIETCSL.

2. Bo CKONBKO pa3 yBEIUUYUTCSA CKOPOCTh PEAKIUH TIpK HarpeBanuu ot 75°C 1o 115°C,eciu
TeMIEepaTypHbIN K03 PUIIHEHT paBeH 2

1) B2pa3a 2)B4pa3a 3)B8pa3 4) He uamenurcst  5) B 16 pas.

3. HpI/I TMOBBIIICHHUHU OABJICHUSA XUMHYCCKOC PABHOBECUC CMEIIACTCS BIIPABO

1) 2NO(r) + 0o(r) = 2NOx(r)  2) C(T) + COA(r) = 2CO(T)
3) 2NF(r)+3Ha(r)=6HF(r)+ Na(r) 4)CH.(r) +4S(r)=CSa(r)+2H:S (1)

4. Xummueckoe paBHoBecue peakiun 4FeS»(1)+1102(r)=8S0x(r)+2Fe203(1)+Q cMmecTuTest
BIPABO MPHU

1) TIOBBLIIEHUH JABJIEHHS 2) noBbITIIeHNH KOHIIeHTparuu SO»

3)mononuutensHoM B BeneHun Fe;O3  4) momonmuuTensHOM B BeneHuu FeSy
5. B romorennoii cucreme Ha(r) +1I2(r)=2HI(;) paBHOBECHBIE KOHIIEHTPAIMH BEIECTB (MOJIB/JT)
coctrasmin: HI-0,02;1,-0,05;H»-0,03. McxonHas KOHIIEHTpaIus BoopoAa(MOJIb/) paBHA

1) 0,04 2) 0,01 3)0,02 4)0,03 5) 0,05
6. B romorennoii cucreme 4HC1(r) + O2(r) = 2H,O(r) + 2C1, paBHOBECHBIE KOHIEHTPALMH
BemecTB (MoJb/n) coctaBuiu: HC1- 0,85;0,-0,44;C1,-0,3. Mcxoanast KOHIIEHTpAIUS KUCIIO-
ponaa (MoJb/J1) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89
7. Tlpu cxuranuu rpaduta obpasosaica okcua yriaepoaa (IV) maccoii 8,86r.Temnosoit sd ekt
peakiuu AH = -79,2 xJIx. Ternnora o6pazoBanus CO;

1)-393,3x/1x/Monb 2)-358,4x/Ix/monb 3)-335,5x/lx/Monb  4)-326,4x][>k/M0Tb
8. TemnoTa,KOTOpas MOrJIOMAETCS UM BBIACISIETCA NPU 00pA30BAHUM XUMHUECKOTO COEIMHEHMUS
KOJIMYECTBOM BeIlecTBa | MOJb U3 MPOCTHIX BEIIECTB MPH 33JaHHBIX YCIOBUAX
Ha3bIBaeTCs

9. CMeH_[eHI/Ie XUMHUYCCKOTO paBHOBECHA ONIPCACIIACTCA NPUHIHUIIOM

10. MuHuManbHas U30bITOYHAS OHEpTIH-, KOTOpOI71 JOJIDKHBI O6HaﬂaTB MOJICKYJIBI, YTOOBI peaKknusd
MCXKY HUMU CTaJIia BO3MOKHOM Ha3bIBaCTCS

Tema: «PacTBopbl. Teopus 31eKTPOTUTHYECKOH M CCOLUALIUN

Bapuant Ne 1
1. Cwmemansi100r20%-noro pactBopa u S0r 32%-Horo pacTBopa HEKOTOPOTO BEILIECTBA.
KoHueHTpanus mory4eHHOro pacTBoOpa

H24 212 336 4)48



2. Jng nomyuenust 9%-HOro pacTBOpa COJSTHOM KHCIOTHI Haa0 pactBoputh 67,2 1 HCI B Boze
Maccou

D1L,107xr  2)0,505kr  3)0,987xr  4)1,227xr

3. VYpasuenuio 3Ag +POs =Ag;PO4co0TBETCTBYET B3aMO I CTBUE

1) AgNOscNaPOs  2) AgoOcH3PO4
3)AgNOsc H3POs  4) AgClcNazPO4

4. KucnoTHOCTb pacTBOPOB COJIEH C OJJMHAKOBOM MOJIIPHOM KOHLIEHTpALMEN YBETNYUBACTCS B
pany

HUTpAT Kaliusl, CUJIMKAT KaJus
OpoMU/T Kalblus, OpPOMHT
QTIOMHUHHUS XJIOPUA Kalusi, GTOpua
KaJusl XJIOPUJI JINTHUS, XJIOPHUJL KaJust
5. Xnopuz Gapust maccoit 41,6r pactBop wim B Boje.B nonydennom pactope conepxkurcs 0,35

MOJIb XJIOpHUI-MOHOB. CTeNeHb TUCCOLMAlUU XJIopuaa oapus
1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

6. Eciu KoHLEHTpauus pacTBopa ruapokcuaa ammonus pasna 0,1MuK,=1,76*107, To ero
CTENEeHb UOHU3AIMH (Olion) COCTABUT

D1,3*102  2)1,5%102%  3)1,3*10°  4)1,5%107
7. Ecnu KoHLEHTpauus HoHoB Bogopoaa [H'] u anerar nonos[CH3COO] B 0,1M pactsope

YKcycHo# kucaotsl paBHa 0,00132 Mo/, TO €e KOHCTaHTa HOHU3AIUN
1)1,74*%10°  2)1,76*10%  3)1,78*10*  4)1,74*10*

8. KoHIenTpauuo HOHOB BOJIopoia B pacTBope nipu pH=4,32paBHa
1) 4,78*10% 2)4,76*10° 3)4,74*10° 4)4,74*107

9. AxTuBHas KoHUEHTpauus aHnoHoBaon-B 0,01M pacTBopa ruapokcuaa kamus KOH,
YUYHUTbIBasi HOHHYIO CHIIy pacTBOpa paBHa

1)9*1073 2)8*10° 3)7*10°7 4)6*10°3
10. KoncranTa ruaponusa, crenensb rugponusa 1 pH 0,1M pactopa comn HCOONH4(Kn(kuc)=
1,810, Kn(ocn) = 1,76*107)

1)3,16%¥10°,0,177u 6,5 2)4,76*10,0,745u8,3
3)2,74*107,0,587u8,54 4)5,75%107'%,0,345u6,62

BapuantNe 2
1. K 100mi 96%-noi1 cepHoit kucnotsl (p=1,84r/mn)npudasunu 400Mi1 BO/IbI, TOTYUYHIICS

pacTBOp IIOTHOCTHIO 1,225 r/mi. MonspHast KOHIIGHTpaLus pacTBopa

1)3,78M 2)2,21M 3)2,5TM 4)4,02M
2. U3 400r 20%-Horo pacTBOpa NpH OXJIaKIEHUH BbIAECINIOCHES0 I' paCTBOPEHHOT'O BEILIECTBA.
MaccoBast 101151 BELIECTBA B OCTaBLIEMCSI paCTBOPE



1) 8,6% 2) 6,3% 3)74%  4)9,5%
3. VYpasuenuto Fe*+30H=Fe(OH); cOOTBETCTBYET B3aUMO/IeHCTBIE

1) FeCl3cKOH 2)Fex(S04)3cBa(OH)»
3)FeSO4cNaOH 4)Fe(OH)3cHCI

4. 1leno4HOCTH pacTBOPOB COJIEH C OJMHAKOBOW MOJIIPHOW KOHLEHTpaLUEeH YBEITUYUBAETCA
B pAly

1) kapGonar HaTpusi, HOAUI HATPUSL  2) CYyIb(UT Kauus, CyIb(pUI HATPUSL

3)HUTPUT HATPUsL, HUTPAT HATPUs 4)XJ0pHU JTUTHSL, XJIOPUJ aMMOHUS

5. KonmuectBo orpunarenbHbix HoHOB B 120r 10% pacTBOpa aMMOHMSI, €CIIH CTEIIEHb
JECcoIanyu coyi paBHa 90%

1)0,135 momnb 2)0,15mo0m6  3)0,167momnp4)1,67Mo0inb

6. Ecmm xonnenTpamms azoructoit kucinorel HNO> pasna 0,12M u K,=6,9* 10,10 cTemneHs ee
HOHM3AIMU COCTABUT

17,6102 2)8,6¥102  3)8,6*10°  4)7,6%107

7. Eciu KOHLEHTpaluus pacTBopa ruapokcuaa ammonus pasHa 0,1M u K,=1,76*107, To ero
CTENEeHb MOHU3AIMH (2uon) COCTABUT

D1,3%102  2)1,5%102  3)1,3*10°  4)1,5%10°3

8. Konuenrpanus noHos Bogopoja [H]6%-Horo pacTBopa XJI0pOBOAOPOIHOM KHCIOTHI(p=
1,028 r/mi) cocraBiser

1)1,69 2)2)1,76 3)1,78 4)1,65
9. AkxtuBHOCTb XxJ0pu noHOB B 0,1M pactBope xiopuaa Hatpusi NaClpaBHa

1) 7,58*1072 2) 7,62%102  3)7,68*%10%  4)7,54*1072
10. Crenienp runponusa u pH conu 6pomuna ammonus NH4B upH 0,01apactBopa  (Kn= 1,76*10'5)

1)2,38*102u 5,62  2)4,52 *10%u 8,34  3)5,68*102u 6,32 4)3,54*10"'% u 4,35

Tema: «OKHCIUTENbHO-BOCCTAHOBUTEIbHDbIE P€aKIUH U 3JICKTPOXUMHUYECCKUE NPOLECChD»

Bapuant Ne 1
1. Peakuus qucrponopiyOHUPOBAHUS

HNO2=HNO3;+NO+H,0O
KoMnO4+H,O=KMnO4+MnO4+KOH
NH4NOs3= N>O + H,O
KCIO3=0,+KCl

2. PeaKI_[I/IH BHYTPH MOJICKYJISIDHOT'O OKHUCJICHUA-BOCCTAHOBJICHUSA

1) AgNOs=Ag+NO»+0,
2) Ag20=0rt+Ag



3) KoSO3=K>SO4+K>S
4) NO2+H20=HNO3;+HNO>

Omnpenenure cymmy koddduiueHToB B ypaBaenue peaknun CaOCl+H>O+NaBr—

s  2)7 3)9 H10

. YCTaHOBUTH COOTBETCTBUE

1: mpoaykTeI 3nekTposin3a pacmiasa CuCly A:CuuCl,2:
MPOAYKTHI AekTpoiu3a pactBopa Cu(NOs)» b: Cun
023: npoaykTel anekTposinia pactBopa Ca(N03)> B: Hou O2

I Cau Ox1:H> u Ch

. B mporecce anexkrponusa pactBopa NaCl, mpu cusie Toka SA 3a 8SMUH Ha aHOJE BBIJIEISAETCS
MPOJIYKT 00bEMOM 71 (OKPYTJIMTh IO JECSTHIX )

. Jns okucnenus B kucnoit cpene 0,051 0,2M NaNO; notpeOyercs 0,251 pactBop KMnOg4
o0BeMoM 71 (OKPYTJIUTh IO COTHIX)

. Ucxons u3 peakuuuS0,+HCIO4+H>0=HCI+H>SO4,rneln pactopa conepxutcsilOr HCIO4,
HopmabHOCTh HC1O4paBHa -MOJIb/J1 (OKPYTJIUTH 10 ACCSITHIX)

3HaYeHUe IEKTPOIHOIO NOoTeHIMana Meau, norpy;keaHou B 0,00051 pactBop
Cu(NOs3)2paBaO B (OKpYIIMTH 10 THICAYHBIX)

. Ecim xoHIIEHTpanust HOHOB BOJIOPO/Ia B pacTBope 4,8%* 10-3MOJIB/71,TO TIOTEHIHAI BOJIOPO/I-
HOT'O 3JICKTPOJIa PaBeH B (okpyTauTh 10 THICSYHBIX)

10. Eciu B 0,511 pactBopa coaepsxkutcs 0,0699r FeClor,To moTeHIa )Keae3HOro JIeKTpoIa
paBeH B (oKpyrJuTh 10 THICSYHBIX)

BapuantNe 2
. Peakmusi BHyTpUMOIIEKYJISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS

1) KCIO;=0,+KCl

2) NH4NO3;=N20+H>O

3) HNO,=HNO3+NO+H>O

4) KxMnO4+H,0=KMnO4+MnO4+KOH
2. Peakius QUCIPOINIOPIMOHUPOBAHMS

1) K2SO3=K>S04+ K>S 2) NO2+H>,0=HNO3;+HNO,

3)AgN0;=Ag+NO2+02 4) Ag.0=0,tAg
Omnpenenure cyMMy KO3 (QHUIUEHTOB B ypaBHEHUE PEaKIHH

K>CrO7+ HaSO4+ NaxS03—
1) 17 2)18 3)19 4)20

. YCTaHOBUTE COOTBETCTBUE
1:KMnO4+NaxSO3+H2SO4— A:MnSO4+K>S04+Na>SO4+H>0
2:KMnO4+Na>SO3+H,0— b:MnO;+KOH+NaxSO4
3:KMnO4+Na,SO3;+KOH— B:KoMnO4+NaxSO4+ HxO



10.

I:MnSO4++KOH+Na,SO4+H>O

B npouecce anexrponuza pacrnasa NaCl,npu cuiie Toka2A 3a 45MuH.Ha KaToje BbIAEISAETCS

MIPOIYKT MAacCOH ' (OKpYIJIUTh JIO COTBIX)
B npouecce anexrponuza pactsopa NaxSOg,lipu cuiie Toka 2A3a24 Ha aHOJIE BbLAETISAETCS
MPOAYKT 00bEMOM 71 (OKpPYTJIUTh 10 COTBIX)

Ecnu nuxpomarnon BoccranaBiuBaetcs 10 xpoma (II1), To MonsipHast KOHLEHTpalus SKBU-
BasieHTa quxpomara kanus (o =10%; p = 1,07 r/min) paBHa MOJIB/JI.

(OKPYTJIMTBH 10 COTHIX)

Jia B3aumoneiictaus ¢ 0,25MonpK2Cr207 tpedyertes 21 pactBop HBr o6bemom
J(OKPYTJIMTH 10 COTHIX)

Ecnu xoH1eHTparus HOHOB BOIOpo/ia B pacTBope 3,8%* 10-3MOJIB/T1,TO TIOTEHIHAI BOJIOPO/I-

HOT'O 3JIEKTPOJIa PaBEH B (okpyriuTh 10 THICSYHBIX )

Ecnu noteHnmai BOJOpOAHOIO 3JI€KTpoia paBeH -236MB,T0 aKkTUBHOCTh HOHOB BOJIOPOJA B
pacTBope paBHa MOJIB/JT (3amucaTh B CTAaHAAPTHOM BH/JIC)

Tema: « KoMmieKcHbIE COeTHHEHU

BapuanT Ne 1

1.

[TapaMarHuTHBIN HU3KOCITMHOBBIN BHYTPUOPOUTATbHBII

1) [Mn(NO2)s]* 2)[CoBrs]* 3)[Fe(CON*  4)[VCle*
Y CcTaHOBUTH COOTBETCTBUE MCXKY Ha3BaHUCM U (bOpMYHOfI KOMILIEKCHOM COIU

1: Ko[PtCls]  2:[PtC13(NH3)3]Br3:[CoF3(H20)3]4:[Co(NH;3)s][Co(NO2)s]

A: terpaxnoporuatuHar(Il)kamus

b:6pomun TppaMMUHTPHHUTPO XJToporiaTHHbI(IV)

B: TpuakBarpudTopokoOansT

I":rexcanutpokodanpTaT(Ill)rexkcaammun kodansTa(Ill/]: muxmoporerpaaMmMut HUKEISE:
rexcanranodeppat(Il) xamus

YCTaHOBUTh COOTBETCTBHE MCKAY q)OpMYHOﬁ COCIUHCHUA U KOOPANHAIUOHHBIM YUCIIOM

1: [FeFx]*2 A: 6
2: [Pt(N2Ha)x]** b:4
3 :[PA(NH3)x]**  B:5
17
J:3

Ecmu pactBop comepxut 0,0 Smons/1 Ko[Ag(CN)3] u 0,05 mons KCN,
K:=1*10"',10 koHIEHTpaIs HOHOB cepebpa B MOIB/IT

Ecnu 151 KOMIUIEKCHOTO MOHA SHEPTHUs paciueruienus pasHal 67,2x/[x/mMoib, TO OH MOTJIO0-
LIaeT CBET C AJIMHON BOJIHBI B HM

Ecnu nipu nefictBuM pacTBOpa cepHOil KUCIOThI Bech Oapuii u3 pactBopa Ba(CN)2*Cu(CNS)2
ocaxkJiaeTcs B BUJeE cynb(aTa 6apusi, To KOOpAUHAIIMOHHAs (popMyIia con



1.

BapuantNe 2

[TapamarHUTHBIN BBICOKOCITUHOBBIM BHYTPUOPOUTAIBHBIH

D[VCle]*

2)[Fe(CO)M*  3)[NiCl>*  4)[PA(NHs)s]**

YCTaHOBHTH COOTBETCTBUE MEXK]Ty Ha3BaHHEM U (POPMYIJIOH KOMIUICKCHOM COJH

1: K3[Fe(CN)g]
2: [Ni(NH3)4]Cl2
3: KZ[SIF6]

4: [Ni(CO)4]

A: rexcarmanogeppar(Il) kamus

b: xnopua rerpaammunnukens(1l)
B:rexcadropocunukat(1V)kanms
I': TerpakapOOHUIIHUKETH

J: muxnopoTreTpaaMMUHHUKEIIS
E:rexcanmanodeppar(ll) kanus

Y CTaHOBUTH COOTBETCTBUE MEXTy POPMYJION COETMHEHUS U KOOPANHAIMOHHBIM YHCIOM

[Ni(C0)x]°
[Co(CN)x] )
[Fe(CO)x]°

A4
b:6
B:5

I:7
J:3

Eciu pactop coaepxut 0,02mombs/1 CA(NO3)2 1 ImonsNH3, Ki=2,75%1077, To KoHIIEH-

TpaIys HOHOB KaJIMHUs B MOJIb/JI

Econ MaKCUMYM IIOI'IOMICHUA BUANMOI'O CBE€TA IJId KOMIIJIEKCA COOTBETCTBYET AJIMHE BOJIHEBI

400 HM, TO SHEPrUs pacuierieHus B kJ>k/Moib

Ecmu ans ocaxaenus ximopa u3 pacteopa Ha 1 monb PtCls*3NH3(KYp= 6) Tpebyercs 1 Mmoib

HUTpaTta cepedpa,

TO KOOpJAWHAIMOHHAA (pOopMysa COeTUHEHUS

Kpumepuu OUECHKU omeema cmydenma npu 6blNOJ/IHeHUU mecmoeblx 3a0anuil

Onenka

TpeboBaHMsl K 3HAHUSAM

OTJIMYHO

OI_IeHKa «OTJIMYHO» BBICTABJISCTCA CTYACHTY, CCJIIM OH T. J'IY6OKO nu
IIPOYHO OCBOMIJI HpOFpaMMHLIﬁ MaTcpual, HCUCPIIBIBAIOIIIC,
MMOCJICAOBATCIBHO, YECTKO M JIOTHYCCKHU CTpOfIHO €ro usjaraceTt, yMmecT TECHO
YBA3bIBATb TCOPUIO C HpaKTHKOﬁ, CBO6OI[HO CIIPABJIAICTCA C 3aJdavdaMu,
BOIIpOCaMu U NPpYIr'UMH BUAaMHU IPUMCHCHUA 3HaHI/II71, IIpu 4CM HE
3aTPyYAHACTCA C€ OTBETOM IIpU BUJAOU3MCHCHHU BaﬂaHHﬁ, MpaBUJIBHO
000CHOBBIBAET IIPUHATOC PCHICHUC.

XOpOIIO

OI_IeHKa «XOpOoHI0» BBICTABJIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Mmarepuaja, TIpaMOTHO W IO CYHICECTBY MH3JIara€t <cro, HCE JOITyCKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, MPAaBUIIBHO NMPHUMCHSICT
TCOPCTUUCCKUC MMOJIOKCHUS TP PCIICHUU ITPAKTHICCKHUX BOIIPOCOB U 3a1a4,
BJIaJCCT HGOGXOI[I/IMLIMI/I HaBbIKaMU U IIPpUEMaMH UX BBITTOJIHCHHS.

YAOBJICTBOPHUTCIIb
HO

OneHka «yJIOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, €CJIH OH
MMEET 3HaHUS TOJIBKO OCHOBHOI'O XapakTepa, HO HE YCBOWJI €ro JEeTalei,
JIOMyCKaeT HETOUYHOCTH ,HEJJOCTATOYHO MPABUIIBHbBIE (POPMYITHPOBKH,
HapyILIECHNs JIOTHYECKOM NTOCIIEI0BATEIbHOCTH B U3JI0KEHUU ITPOTPAMMHOIO
MaTepHualla, HCIBITHIBAET 3aTPyAHEHHsI TPU 000CHOBAHUU OTBETA.




OneHka  «HEYJIOBJIETBOPUTEIBHO»  BBICTABJIAETCS  CTYHEHTY,

HCYIOBJICTBOPUTC KOTOpBIfI HE 3HAaeT 3HAYUTEILHON dYacTu mporpamMMHOro marcpuajia,

JIBHO JIOMYCKAeT CYIIECTBEHHBIC OIMMOKU, UMEET 3aTPyJAHCHHUS IMPU OTBETE Ha
BOIPOCKHI U 000OCHOBaHMU OTBETOB. Kak mpaBmiio, OIleHKa
«HCYHAOBJICTBOPUTCIIbHO»  CTABUTCA CTYACHTAaM, KOTOpBIC HC MOIyT
MIPOJIOJKUTH 00y4YeHHE 0e3 JOMOIHUTEIBHBIX 3aHATUH T10
COOTBETCTBYIOILLIEH AUCLMIUIMHE.

[99)
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22.

Hepelteub 60NPOCOB K IK3AMEHY

OcHosHble nosoxxenus AMY. Atom. Mosekyna. Xumudeckuil anemeHT. IIpocTsie u cioxHbie
BeuiecTBa. OTHOCUTENbHAs aTOMHAas Macca, OTHOCUTENbHAs MOJIEKyJsipHas Macca. Modb.
Yucno Asoraapo. MoisipHas macca.

OCHOBHBIE CTEXHUOMETPUUECKHE 3aKOHBI.

OCHOBHBIE THIBI XUMUYECKUX PEAKIIUH.

Krnaccel HeopraHMueckux BELIECTB: OKCHJIbI, KMCIOTbI, OCHOBaHHUA, conu. Ux ¢dusnueckue u
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOITYYECHHUSI.

Crpoenue aroma. Monens Pesepdopna, ero Hemocratku. Teopusi bopa. KBanToBasi Teopust
CTPOEHHSI aTOMA.

KsanrtoBbie uncna. Ilpunmun Ilaymu. IlpaBwno I'ynpa. IIpuHOMN HanMeHbIIEW SHEPIUH.
[IpaBua KireukoBckoro.

[Iepnonnuecknii 3aKOH ¥ MEPUOJUYECKAsT CUCTEMa XUMUYeCKuX 31eMeHToB J.M1.MeHeneena.
[IpuHnun noctpoenus. ['pymnmbl U neproapl. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB aTOMOB,
MPOCTHIX BEIIECTB M COEAMHEHUN, OOpa30BaHHBIX XMMHUYECKUMHU 3JIEMEHTaMH, B Ipeaesax
IVIABHBIX MOATpYyHN U neproaos cucremsl JI.1.Menneneesa. [lepuoquuHOCTh CBOKWCTB aTOMOB

Xumudeckas cBs3b. M3o0paxkeHne xummuueckoi cBsizu. KoBaneHnTHas (TosisspHasi, HETIOJSIPHAS ).
MexaHu3Mbl 00pa30BaHUs KOBAJIGHTHOM CBs3u. CBOMCTBA KOBAJEHTHOM CBsI3H. | MOpuan3amus
opOuTaneit. J{umomnp, IiMHa AUMONS, AUTOIBHBII MOMEHT.

Meton BaneHTHBIX cBa3eil. OcHOBHEIE OI0keHna MeTona BC.

. MeToa MOneKyIsIpHBIX opOuTaneil. MarHuTHbIE CBOWMCTBa BemlecTB. JInHelHas KoMOWHAIUS

atoMHbIX opouTaneit (JIKAO). Cs3piBaromue u paspoixiisitonue MO

HNonHas cBs3b.

Bogoponnas cBsizb. MexMonekynsipHass W BHYTPUMOJIEKYJISIpHAs BOJOPOJHBIE CBS3H.
MexMomeKyIsIpHOe B3auMOJEUCTBUE: 1) 3IEKTPOCTaTUYECKOE — OPUEHTAMOHHOE (AMIONb-
JUMOJIBHOE), UHIYKIIMOHHOE U AMCIIEPCHOHHOE; 2) JOHOPHO-aKIEeNTOpHOe. YpaBHeHue Ban-
nep-Baanbca. 3HaueHue BOJIOPOJIHBIX CBSI3EH.

Mertannuueckas cBsizb. CXOACTBO M pa3inyue ¢ KOBAJCHTHON CBs3bI0. HeHACHIIIEHHOCTh U HE
HaIpPaBJICHHOCTh METAJNINYECKON CBSI3H.

Xumuyeckass kuHetuka. CkopocTh xumudeckux peakuuid. Cucrema. ['oMoreHHele u
rereporeHnHblie cuctemMbl. ®aza. CKOpOCTh TOMOTE€HHON U IeTEPOreHHOM peakiui.

@DaxTophl, BIUSIONINE HA CKOPOCTh XMMHUYECKUX Peakifil. 3aBUCUMOCTh OT KOHIICHTPAIIUH.
OCHOBHOM 3aKOH XUMHYECKOW KUHETUKH.

Brnusinue Ha CKOPOCTh XUMUYECKHX peakiuii Temneparypsl. [Ipasuno Bant-I'odda. AkTHBHBIE
MOJIEKYJIbl. DHEprusi akKTUBAlMU. 3aBUCHUMOCTh OSHEPIrUU aKTUBALUU OT MPHUPOIbI
pearupymomux BemecTB. ODHEpreTHUecKuid Oapbep, MEPEeXOJHOE COCTOSHUE. YpPaBHEHHE
AppeHnunyca, kak 0ojiee TOYHO OMHUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakiuu OT
TEMIIEpPaTyphl.

3aBUCHUMOCTH CKOPOCTH XMMUYECKUX PEAKIUNA OT MPUPOJIbI PEArupyroIIero BEeEeCTBa.
[lonsatne o katanu3e U kKatanuzaropax. Karamutuueckue peaknuu. ['omMoreHHbId u
TeTepOreHHbIM  Kartamu3. MeXxaHu3M JIeHCTBUS  KaTaau3aToOpoB. AKTHBHBIC  I[€HTpPHI
karanu3atopoB. Katanutudeckue sasl. [IpomoTopsl. U30upaTenbHOCTh KaTaH3aTOPOB.
Tepmonunamuka. Tepmoaunamuueckass cucrema. Pasza. ['ereporeHHass W TOMOTEHHas
cucteMbl. KomnoHeHTsI cucteMbl. OYHKIIMU U TapaMETPbl COCTOSAHMS. BHYTpeHHsIs1 SHeprusl.
IlepBoe Hawano (3aKOH) TepMOAMHAMHUKU. OHTanbnusa. CTaHOAPTHOE COCTOSHUE BEILECTBA.
CrangapTHas SHTaJIbIUS PEAKIIUH.

. Tepmoxumus. Tepmoxumuueckoe ypaBHeHHeE. 3akoH JlaByaswe-Jlammaca. OCHOBHOH 3aKkOH

TEPMOXUMUH - 3aK0H I'ecca. Kpyrosbie nporiecchl (LIUKIIbI).
OHTponus Kak (PyHKIUS COCTOSIHUS CUCTeMbl. TepMoanHaMUYecKasi BEPOSITHOCTb COCTOSTHHS
cucrembl W. CrannaptHas suTponus. Bropoe Hauano (3aKoH) TEpPMOANHAMUKH.




23.

24.
25.

26.

27.
28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38

39.

[locrynar Ilnanka (TpeTbe Hayalo TEepMOIMHAMHKHU). V3MEHEHHME APHTPONMM BELIECTBA C
YBEJIMUEHUEM TEMIIEPATYPBHI.

Oueprus ['n66ca. Csazannas sHeprusi. HanpaBaeHHOCTh XMMUYECKOTO IpoIiecca.

OOpatumbie U HeoOpatuMble peaknuu. Xumudeckoe paBHoBecue. [Ipuniun Jle Illarense.
CMmenieHrne XuMU4eCKOI0 paBHOBECHS.

PactBoprl. Knaccudukanuss pacTBOpOB 1O arperaTHOMy COCTOSIHHIO. HaceliieHHble,
HEHACBILEHHBIE U MIEPECHIILIEHHBIE PACTBOPBI.

Konunentpanust pactBopoB. KoHIleHTpHpoBaHHbIE U pa30aBieHHBbIE pacTBOphl. CrocoObl
BBIpAKEHUSI KOHLIEHTPAIIUU PaCTBOPOB.

DNEKTPOJIUTHI U HE AIEKTPOIUThl. CHIIbHBIC, C1a0ble U CPEIHEN CHUIIbI DJICKTPOIUTHI.
OnekrposMtrueckas aucconuarus. OCHOBHBIC TOJOXKEHHUS TEOPUU DIEKTPOJUTHUUECKOU
nucconuanuu. Mexanusm auccoruanuu. Kucinotel, OCHOBaHMS M COU ¢ Touku 3peHus TO/I.
Crenens nucconuanun. Koncranra qucconuanuu. 3akoH pa3zoasieHus OctBanbia.
DnexTponuTHYecKas auccouuanus Bonabl. MoHHOe mpousBeneHue BoOJbl. Bonoponnblil u
TUJPOKCUIIbHBIN Moka3zaTtenu. pH pacTBOpoB coseil.

[TpousBenenue pactBopumoctu. Peakiinu noHHOTO 0OMeHa.

I'unponus coneit. Tumnel ruaponuza. Peakuus cpenpl. CTeneHb U KOHCTaHTA T'HJIPOJIN3A.
Wneanvubie pactBopbl. KomnuratuBHbele cBoiicTBa pacTBOopoB. Ocmoc. OcMmoruueckoe
naBnenue. 3akoH Payins. CrienctBust u3 3akoHa Payisi.

OxucnutenbHO-BOCCTaHOBUTENbHBIE  peakuuu. Teopus OBP. Kiaccudpuxanus OBP.

Oxwucnurenu u BoccTaHOBUTENHN. MeToasl cocTaBieHus: ypasHeHnil OBP.
DNeKTpon3. DIEKTPOJIU3 pacIljiaBoB, BOIHBIX pacTBopoB. [lonstue o I'D. Cocrasnenne 0.
OJ1C snementa. Crannaptras DJIC snemenra.

OnexTpoAHble mnoTeHIManbl. CraHAapTHBIE SJIEKTPOAHbIE MOTEHIHAIbl. 3aBUCHUMOCTH
AJIEKTPOJIHOTO MOTEHIIMAIa OT KOHIIEHTPALU BelecTB U TeMiieparypsl (ypaBuenue HepHera).
DIIEKTPOXUMHUYECKHUH Pl HAIPSHYKEHUI METaJIJIOB.

KonunuecTBeHnHas xapakTepucTHKa MPOLECCOB AeKTpoiau3a(3akon Dapanes).

. Mucnepcusie cuctemsl. JucnepcHas dasza u nucniepcruonHas cpena. CyCneH3Uu W SMYJIbCUU.

Konnounueie pactBopsl. Dddext Tungans. Koarynsanus. 3HaueHue KOUIOUTHBIX PACTBOPOB.
Kommnekcuesie coenunenus. Koopaunauumonnas teopuss BepHepa. OCHOBHBIE THIIBI K.C.
Howmenknarypa k. c. [Ipaktuueckoe npumMeHeHHeE K. C.

Kpumepuu OUECHKU omeema Ha IK3ameHne

4-0a;uIbHAs IHoka3aresn Kpurtepun
HKajia (YypoBeHb
OCBOEHH)
OrimyHo 1. ITomHOTa CryneHToM  JaH  IOJIHBIM, B
(HOBLIHIGHHLIﬁ HU3JI0KCHUA JIOTHYECKOM
YPOBEHB) TEOPETUUYECKOTO MIOCJIEI0BATEIBHOCT
Marepuana; Y DPAa3BEpPHYTBHIM OTBET Ha IOCTaBJICHHBIN
2. IlonHota BOIIPOC, TIZ€ OH TNIPOAEMOHCTPHUPOBAI
3. IlpaBunbHOCTH 3HaHUS TpeaAMeTa B TOJHOM oObeme
u/unn yueOHOi IIPOrPaMMBl, JOCTaTOYHO
apryMEHTHPOBaH | ITyOOKO OCMBICIIMBAET
HOCTb JUCLMILIVHY,
U3JI0KEHUS CaMOCTOSITENIBHO, ¥ HMCUEpPIBIBAOLIE
(mocnenoBaTenbH | OTBEYACT HA JOTMOJHHUTEIBHBIC BOMPOCHL,
OCTb JCUCTBHUI); | MPUBOJUT COOCTBEHHBIE TPUMEPHI IO
4. CamocCTOATENBH | IPOOJIEMAaTUKE MOCTABICHHOTO BOIPOCA,
OCTb OTBETA; pelIMSI  NPEJIOKEHHBIE  MPAKTUYECKHE
5. Kynbrypa peun; | 3amanust 6e3 OIIHOOK.




Xopouo
(6a3oBbII
YPOBEHbD)

6. ur.m.

CrymeHTOM J1aH pa3BEepHYTHIA OTBET
HA TIOCTaBIICHHBIM BOIPOC, TNIE CTYJICHT
JEMOHCTPHUPYET 3HAHUS, NPHOOpPETCHHBIC
Ha JICKIIMOHHBIX ¥ CEMHUHAPCKUX 3aHSTHUSAX,
a TaKkKe TOJy4YeHHBIC TOCPEICTBOM
U3y4YeHUS 00s13aTEIBHBIX Y4eOHBIX
MaTepHUasoB o Kypcy, JIaeT
apryMCHTHPOBAHHBIC OTBETHI, IPHUBOIUT
IpUMEpbl, B  OTBETC  IPUCYTCTBYET
cBOOOHOE BJIaJICHUE MOHOJOTHUYECKOM
pevbio, JIOTUYHOCTH 51
mocjaeAoBaTeIbHOCT,  oTBeTa  .OpHako
JIOITYCKAETCs] HETOYHOCTh B

Y TOBIETBOPUTEIILHO

(ToporoBsIii
YPOBEHbD)

HeynoBneTBopUTeIbHO

(YpOBEHb HE
chopMUpOBaH)

oTBeTe. Pemmn mnpemioxkeHHbIe
MPaKTUYECKHE 3a/1aHUsI  C HEOOJIBIITUMHU
HETOYHOCTSIMH.

Crynentom JaH OTBET,
CBUJICTENILCTB-BOIOIIAI B OCHOBHOM O
3HAaHUU MIPOLIECCOB A3y4aeMou
JUACIUTUIMHEL, OTINYAFOITHAKCS

HEJIOCTaTOYHOW TJIIYOMHOM W TIOJHOTOM
PacKpBITHS TEMBI, 3HAHHEM OCHOBHBIX
BOIIPOCOB TEOpUH, cinabo
chopMUPOBAaHHBIMH HAaBBIKAMHU  aHAIIN3Q
SBJICHUHM, TIPOILIECCOB, HEIOCTATOYHBIM
YMEHHEM [IaBaThb apryMEHTHPOBAHHBIC
OTBETHI n TIPUBOINTH TIPUMEPBHI,
HEIOCTATOYHO CBOOOJHBLIM  BJIaJCHHEM
MOHOJIOTHYECKOW PEYbl0, JIOTUYHOCTBIO
MOCJIEOBATEILHOCTHIO OTBETA.
JlomyckaeTcsi  HECKOJIbKO  OImMHMOOK B
coJiepKaHuH OTBETa H perieHuu
MIPAKTUYECKUX 3aJIaHUM.

CTylleHTOM JaH OTBET, KOTOpbIH
COJICPKUT PsAZl CEPbE3HBIX HETOYHOCTEH,
0OHapy>XMBAIOIINA HE3HAHHWE IPOIIECCOB
n3y4yaeMoi MpeaIMETHOU obacTy,
OTIUYAIOIINUNCA HETJIYOOKUM PACKPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopHuH, Hec(HOPMUPOBAHHBIMH HABBIKAMH
aHaJM3a SBJICHUM, MPOLIECCOB, HEYMEHUEM
JaBaTh ~ apryMEHTHpPOBAaHHBIE  OTBETHI,
ci1a0bIM ~ BJIaJIECHHEM  MOHOJIOTHYECKOM
peublo, OTCYTCTBUEM JIOTUYHOCTH U
MOCJIEIOBATEILHOCTH. BriBo b1
MOBEPXHOCTHBI. PellleHne NnpakTHYeCKuX
3a/IaHU HE BBIMIOJIHEHO T.€. CTYJEHT HE
CIOoCcOOEH OTBETUTH Ha BOIMPOCHI AaXKe MPHU
JOTIOJTHUTEIBHBIX HABOISIIMX BOMPOCAX
MpenoaBaTes.
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