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1. EJIX OCBOEHUA JUCHHUITTINHBI

He.]]ﬂMI/I OCBOCHMUSA JTUCHUIIJINHBI «3.11eMeHTapm,n?i KypC XUMHUHW» SBJIAIOTCH:

HN3Yy4YCHUC CTYJACHTAMHU OCHOBHBIX MOHATHUM 1 3aKOHOB XHUMHU,

OCBOCHHE€ OCHOBHOI'0O Mar€puajia 110 CTPOCHHUIKO AaTOMOB,

XHMHYECKOH CBSA3M H

3aKOHOMCPHOCTAM, CBA3AaHHBIM C IEPUOANYCCKUM 3aKOHOM U nepnoxmqecxoﬁ CHCTEMOM

anementToB 1. 1. Menpeneena.

HN3YyUCHHEC OCHOB XUMHYECKOH TCPMOAWMHAMUKHN U KHHCTUKN XUMHUYCCKUX ITPOLECCOB.

NOJy4YeHUE TIyOOKHX 3HAHHWH MO TEOPUH PACTBOPOB M TEOPHUU DIIEKTPOXMMHUYECKHX

MponIecCcCoB.

CDOpMI/IpyeMLIe HHCHHHHHHOﬁ SHAaHUA U YMCHHS I'OTOBAT BbIITYCKHHUKA ﬂaHHOﬁ 06pa30BaTeJ’IBHOﬁ

MIPOrPaMMBbI K BBIIOJIHEHHUIO CAEAYIONIMX 0000IEHHBIX TPYIOBBIX QYHKIMH (TPYAOBBIX (PYHKIINN):

Taonuuya 1.1.

Koa u nau- O000111eHHbIE TPYAOBbIe (DYHKINH TpynoBbie GyHKIIUU
MEHOBaHUe Kon HaumeHoBaHue Ypose HauMeHoBaHue Koax |Yposennb
npogeccuona Hb (moxypos
JIbHOTO KBaJIU €Hb)
cTaHaapra dukan KBaaug

0 HKAIUH
01.001 IHena- Ilegarornueckas gesaTenn- 5-6 | Ilemarormueckas B/03.6 6
ror (mexaro- B HOCTb TI0 TPOEKTUPOBAHUIO JIeATEIHHOCTD T10
ruvyeckas U peau3aliyi OCHOBHBIX peanu3aly mporpaMm
JesITeIbHOCTD 001Ieo0pazoBaTeIbHBIX OCHOBHOT'O U CPETHETO
B IOIIKOJIb- nporpamm o01rero o0pa3oBaHuA

HOM, HAYAJTb-
HOM 00111eM,
OCHOBHOM
oomemM,
cpeaHeM 00-
1emM o0pa3so-
BaHuM) (Boc-
MUTATENb,
YUYHTEb)




26.003 YupasieHue cTaausMu IIpoexTrupoBanue 0co60
«Cnenunaaucr paboT 1Mo NPOEKTUPOBAHUIO CJIOKHBIX U3JCTHH U3
10 NMPOEKTH- W3JICTIAI U3 HAHOCTPYKTYPHPOBaHHBIX
poBaHiuio HaHOCTPYKTYPHPOBAaHHBIX KOMITO3HITHOHHBIX C/03.7 7
u3aeaui u3 KOMITO3UIIHOHHBIX MaTepHaioB
HAHOCTPYKTY MaTepHanoB
PHMPOBAHHBIX
KOMIIO3ULHOH
HBIX MaTepH-
aJIoB»
40.011 IIpoBenenue Hay4yHO- [IpoBeneHne NaTEHTHBIX B/01.6 6
«Cnenunaaucr HCCIIeIOBATENbCKUX U UCCIIeIOBaHUH 1
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKUX oTpezeNneHne
uccaeg0BaTes pa3paboTok mpu XapaKTEePUCTHK
bCKHMM H HCCIIE0BAHUA MPOAYKIWH (YCIIyT)
ONBITHO- CaMOCTOSITENbHBIX TEM [IpoBenenue padot mo B/02.6 6
KOHCTPYKTOP 00paboTKe 1 aHATIH3Y
CKHUM pas- Hay4YHO-TEXHUYECKOMH
padoTkam» uHpOpMaHU 1
pe3yIbTaTOB
HUCCIIEJOBAaHUN
PykoBoncTBO rpynmoit B/06.6 6
PabOTHHUKOB MPHU
HCCIIeIOBAHUH
CaMOCTOSITEIBHBIX TEM
26.013 Kontpons kadectBa ceipbst|  A/01.6 6
«Cnenmaauct KOHTPVOHB NAHCCTBA XM U MaTepuajoB B OpraHU-
YecKoil 1 OMOTEXHOJIOTH-
110 KOHTPOJII0 ., 3aliM 110 TPOU3BOJCTBY
KavecTBa 0HoO- ICCKOML TIDOAIYKIIHH T BCEX OmorpenapaToB AJIs pac-
TEXHOJIOTHYeCcK Pratiax TpOH3BOACTBEHHOTO TEHHEBOJICTBA
mporecca
0ro Mpou3Bo/I-
cTBa Ipenapa-
TOB 1151 pacre-
HHMBEOICTBa»
2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
Hucuumnimna  «DJIeMEHTapHbId  Kypce OTHOCHUTCSI K 4YacTH, (OpMYIHpyeMOit

ydacTHUKaMu 00pa3oBaTesIbHbIX OTHOIIEHUH bioka 1; nu3ydaercs B 1 cemectpe.




Taommma 2.1.

CBs3b JAUCHHUIIJIMHBI «3.]'[6MeHTaprlﬁ KYpPC XUMHUHN» ¢ NOCJIEAYOIMUMHU JTUCHUIVIMHAMUA U

CPOKH UX H3YYCHHUA

Kon JMCIMIUINHBI, CIICYIOIINE 33 TUCIUIIIIMHON CemecTtp
JIACIATUTAHBI «DNEeMEHTaPHBIA KypC XUMHUI»

b1.0.06 Heopranunueckas xumus 1,2
b1.0.15 AHanuTrdeckas XUMAS 3,4
b1.0.07 Oprannyeckast XuMust 5,6
B1.0.08 dusnyeckas XUMUL 5,6
b1.B.18 BbICOKOMOIIEKYIIAPHBIE COCIUHEHUS 7
b1.0.09 Kosmonaguas xumus 7
b1.B.05 TeopeTnueckne OCHOBbI HEOPIraHUYECKON XUMUHU 9,10

B pe3yabTaTe 0CBOCHUS M CHUILIUHBI 00YYAIOIIHIACH T0JKEH

3HaTh:

[Mpuniune! knaccu@uKanuyd 1 HOMEHKIATYPY HEOPraHWYECKUX COSAMHEHU;
OCHOBHBIE THUIIBI XUMUYECKUX CBS3EH;

OCHOBBI COBPEMEHHOW TEOPUH CTPOECHUS aTOMa;

TeopHro KOMIUIEKCHBIX COEUHEHUH;

OCHOBBI PHEPIe€TUKN U KUHETUKH XUMHUYECKHUX ITPOLIECCOB;

Teopuro pacTBOPOB HEJIEKTPOIUTOB U 3JIEKTPOJIUTOB;

OCHOBBI 3JIEKTPOIUTUYECKHUX MTPOLIECCOB,;

YMmerh:

Haxoaute CBsSI3b  MEXIy CTPOCHMEM BEIIECTBA W €0 XHMHYCCKHMHU
BO3MO)KHOCTSIMH;

Pemrate moOble XMMUYECKHE 3a7add, ONMHUPAsICh HAa TEOPETHUECKUN MaTepua
OCHOB XHMHHU;

[MpoBomuTh mpocTelMe pacdy€Tbl IO  OKUCIHUTEIBHO-BOCCTAHOBUTEIHHBIM
PEaKIysiM, YHEPreTHUYECKUM M KHHETHYECKUM IMPOLECCaM, TEOPHU PACTBOPOB;

PaGorate B JabopaTopuu C HCMOJIB30BAHUEM TMPOCTEHINEro J1a00paTOPHOTO
000pynOBaHUs;

[MucaTe XMMUYECKHE PEAKIMH JTFOOBIX XMMHYECKUX MPOIECCOB U BBIOJIHATH Ha
UX OCHOBE HEOOXOMMBbIE PACUETBHI.

Baangern:

MeTtoaukoi poBeeHHUsI XUMUYECKOTI0 SKCIIEPUMEHTA B Ja0OPATOPHBIX YCIOBUSX;
YMeHueM MNpaBUIBHOTO OOBSICHEHHSI PE3yIbTaTOB JKCHEPUMEHTA, €CIU Jaxe
pe3yiIbTaT OTPULIATENbHBIN;



° Metonamu oka3aHUsI MEPBOM MOMOIIM MPU HECYACTHBIX CIy4asgX B XHUMHUYECKOMN
nabopaTopui.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHbI

[lpoiecc wm3yueHWs] MUCHUILIMHBI HANpaBieH Ha (QOPMHUPOBAHUE DJEMEHTOB CJEIYIONINX
koMmneteHui B coorsercTBuu ¢ ®I'OC BO 1o naHHOMY HamnpaBieHUIO:

Tabauuya 3.1.
Kon HaunmenoBanue Nupukarop B pesyibTaTte ocBOCHHS
KOMIIETEeHI] KOMIETEHIIN U JMOCTHKEHHUS MUCHUTLIMHBI 00yYaI0IIHiicH
un KOMIIETEHIIN U JOJIKeH:
Yuueepcanvnuvie komnemenyuu (YK) u unouxkamoput ux oocmuosicenus
YK-1 Cnocoden YK-1.1. Ananmzupyer | 3HaTh: CBOH JIMYHOCTHBIE
OCYLIECTBJISITh npo6NeMHYI0  cHTya- | OCOOCHHOCTH M Pecypehl
KpPHTHUECKHil AHAMM3 | LMI0 KaK  cucTemy, | Y METb: @JICKBATHO  OLCHMBATH
CBOH CIOCOOHOCTH u

l'lpOﬁJ'leMHbIX chyalmﬁ BBIABIIASA €€ COCTaB-
Ha OCHOBE CUCTECMHOI'0 JIAOIIEC nu CBA3HU

BO3MOJHOCTH C COOTBETCTBUEM
KOHKPETHOH CUTyaluu

noaxonaa, MEXIy HUMHU Baagern: HaBBIKAMH

BbIpadaThIBaTh CaMOJIMarHOCTHKH  JIMYHOCTHBIX

CTpaTeruio aeiicTBuii KOMMYHHKATUBHBIX CIIOCOOHOCTEH
B JICJIOBOM B3aUMOJICUCTBUH

YK-1.2. Kpurudecku | 3HaTh: CIIOCOOBI

OLICHHMBAeT HAaACKHO- CaMOCOBEPIICHCTBOBAHUA cBOCH

CTh HCTOUHHKOB MH- | A€ATEIBHOCTH C yYETOM CBOMX

JINYHOCTHBIX, JIEJIOBBIX,
KOMMYHUKATHABHBIX KaueCTB
Ymern: onpenensars NpUOPUTETHI

(dhopmarm, padboTaer ¢
NPOTUBOPEYNBON  WH-

(opmanmen u3 pasHbIX | HYHOCTHOIO "

HCTOYHHUKOB Mpo(hecCHOHANBHOTO poCTa
Baaners: IpueMamMu
LeJIETIONIaraHusl M TUTAaHUPOBAHUS
cBOEH npodeccuoHanbHON
JIeSITEIbHOCTH

VYK-1.3. Paspabatei- | 3HaTh: BO3MOXHBIC BapHaHTHI

BAacT U COJEPIKATEIHLHO pelICHU TUIINYHBIX 3a1a4

apryMeHTHpYeT CTpa- Ymern: HCIIOJIb30BaTh
MHCTPYMEHTBI HEIpPEPBIBHOTO

TETHI0 peleHus IMpo-

5 N caMmoo00pa3zoBaHus

JIEMHOH CHUTyalldl Ha

CMHOM CHTYyall Baanern: METOAUKAMH
OCHOBE CHCTEMHOTO M | cayopasBuTHS -
MCKINCIUILINHAPHO- camo00pazoBaHUs

ro MOAXOH0B

Ipogpeccuonanvnuwie (I1K) komnemenyuu u UHOUKAMOPBL UX OOCHUNCEHUA




IIK-1

Cnoco0en BbIOUpPATHL U
HCHOJb30BATh
YyecKue cpeacTBa M Me-

TEXHH-

TOAbI HUCHBITAHUI IJs
pelleHUs1  MCCJel0Ba-
TeJbCKUX 327124 XUMHU-
4YecKOH MpPOMBIILIEH-
HOCTH, MNOCTABJEHHBIX
crenuaJucToM  OoJtee
BBICOKOIl KBajaupuka-

19704

IK-1.1 IlpoBomuT 3Kc-
MepUMEHTAIIbHBIE u
(unmm) pacueTHO-Teope-
TUYECKHE MCCIIEIOBAHUSI
B paMKax  Tpemyo-
YKEHHOTO TIaHa

MK-1.2. Cucremarusu-
pyer mH(pOpMaNHio, To-
JMY4eHHYI0 B Xojae co0-
CTBEHHBIX  HCCIIEeIOBa-
HUW, aHaJU3UpPYET €€ U
COIIOCTaBISIET C IIUTe-
paTypHBIMH JaHHBIMHU

3HaTb: - CTaHOAPTHBIE NPUEMBI
BBITIOJTHEHUS MIPOCTEHININX aHAUTH-
YCCKHX OIIBITOB,

- TUmbl (DYHKIUOHAIBHBIX Mare-
puajioB B XUMHYECKON TEXHOJIOTHH:
KaTalnu3aTopbl, afcopOeHTHI, DJIEKT-
po.ibl, MeMOpaHbI, CEHCOPHI U JIp.

- (ynmameHTaNBEHBIE ~ KpUTEpUU
s¢heKkTUBHOCTH HCIIOJIb30BAHUS
celpbst U 3HepropecypcoB B XTC,
OCHOBHBIC HAaIIPpaBJICHUSA ITOBBIIIC-
HUAS D(()EKTUBHOCTH HCITOJIB30Ba-
HUS CBIPBEBBIX U DHEPIETUYCCKUX

pecypcoB
YMeTb: - TNPUMEHSTH THIIOBBIC
NpUEMBI  aHalIM3a  BEIIECTB U
MaTepHaoB;

- II0JIB30BAaThCA CTaHAaPTHBIM

000pyIOBaHUEM XUMHUYECKOU J1a0o0-
paTopuM TpPU pPEIICHUM Y4eOHBIX
3aa4 Kypca aHaTUTHYECKOH XWu-
MMH;
- CHCTEMaTU3UpOBaTh MaTepUabI
o COCTaBYy, CBOMCTBaM 51
(yHKIIMOHATFHOMY Ha3HA4YEHHUIO;

- OIICHUTh BECHh NPOMBIIUICHHBIN
00BEKT Kak OOJBIIYI) XUMHKO-
TEXHOJIOTUYECKYI0O  CHUCTEMY U
rPaMOTHO OMHICaTh €€  Hepap-
XUYECKYIO CTPYKTYPY;

- WCIIOJIB30BaTh  TEOPETHUCCKUE
MPEJICTaBJICHUST sl OOOCHOBaHUS
BBIOOpPa TOTO WJIM HMHOTO METOj]a
aHau3a,

- TPaMOTHO aHAJIM3UPOBATH TIONY-
YEHHBIE PEe3yJbTaThl, COTIOCTABIATH
C UMEIONITUMHUCS B JTUTEPATYPE;

- OICHUTh HAYYHYIO HOBH3HY,
MPAaKTHYECKYI0  3HAYUMOCTh W
JIOCTOBEPHOCTH PE3yNbTaTOB Hayd-
HBIX MCCIIEJOBAaHUM.

Baapers: - craHIapTHBIMH WHCTPY-
MEHTAJIbHBIMU METOJAaMM HCCIEN0-
BaHHUSI OPTaHWYECKHX BEIIECTB H

MaTepHualloB;
- HaBblKaMH (DOPMYJIMPOBKH Ha-
YYHOH  HOBM3HBI, IPAKTUYECKOU

3HAYMUMOCTH W JTOCTOBEPHOCTH pe-
3yJIbTaTOB COOCTBEHHBIX HAyYHBIX
HCCIIEIOBAHUM.

4. OB bEM JUCHUIIUHBI U1 BUJIbI YYEBHOM PABOThHI

Taoauua 4.1.




O0bem IMCHMIIMHBI M BUABI Y4e0OHOH padoThl

Bup yueOHoii padoThI Bcero yacos 1
cemMecTp
OO011ast TpyA0E€MKOCTb AUCIUTITUHBI 144 144
AyIUTOpHBIE 3aHATHS 70 70
Jlexmun 36 36
[IpakTHyeckue 3aHsITHS 34 34
CamocrositensHas pabora ctyaentoB (CPC) 74 74

5. COJEP)KAHUE JUCLHUIIJINHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKA3AHHUEM OTBEJJEHHOI'O HA HUX KOJIMYECTBA

AKAJJEMUYECKHNX NJIH ACTPOHOMHMNYECKHUX YACOB Y BUJIOB YUEBHBIX
3AHATUUA

5.1. CTpyKTYypa AUCHUIIHHBI

OO11ast TPyI0EMKOCTh AUCIUIUTUHBI COCTABIISIET 4 3aueTHbIe equHUIBL, 144 daca

Tabauna S.1.
NeNe Cem. Buasi
n/n Paznen Y4eOHoii padoThI ®opMa TeKyero KOHTPOJIst
AUCHUTLTUHBI ycneBaeMoCTH
Jlek- IIpakr. | CPC
107071
padoThI
1. [Ipenmer xumumu. 1 4 2 6
OCHOBHBIE TIOHSTHUS U TecT Ha XMM. HOMEHKJIATYPY
3aKOHBI XUMUHU.
2. Crpoenue atoma 1 4 4 8 TecroBble 3a1aHus
3. XuMudeckas CBs3b 1 4 4 8 KonTponbrast padora Nel
4. [lepuon. 3axoH u 1 4 4 6
KomnokBuym Nel
HepUO/JI. CUCTEMA
5. CrtpoeHue 1 4 2 8
KOMIUTCKCHBIX TecToBbIC 3a1aHUS
COEMHECHUI
6. Hauana xumuueckoit 1 4 4 10
TecToBbIe 3a1aHUS
TEPMOTUHAMUKHU
7. Kuneruka n 1 4 4 10
MEXaHU3M Kontponbhas padora Ne2




XUMHYECKON peaKkiuu

8. PacTtBopsI 1 4 4 10 TecToBBle 3aganus

9. 1 4 4 8 TecToBrle 3agaHus
DIIEKTPOXUMHUYECKHE
Konrponsnas pabora Ne3
CBOMCTBA paCTBOPOB
Komnoxsuym Ne 2

HToro 3a cemecTp 36 32 74

5.2. Conep:xaHue TUCHUIIHHBI «DJIEeMEHTAPHBI KypC XUMHH»

1. BBeaenue

XrMHUsL KaKk CHUCTEMA 3HAHMM O BEHIECTBAX M UX INPEBPAILEHUSAX. Teopus M DKCIEPHMEHT B
XuMuu. PasnauuHble ypoBHHM xuMmH4eckoi Teopuu. MHpopmarnumonHsle cuctembl. Cucrema
IPUOPUTETOB B Pa3BUTUM XUMUHU. OCHOBHBIE NPOOJIEMBI COBPEMEHHOW HEOPraHMYeCKOW XUMMH.
Pycckas HoMeHKnaTypa HEOPraHMYECKHMX COEAUMHEHMH (KHCIOpOJA, OKHUCET, THIPOOKUChH, BOJA,
1IEJI0Yb, NMEPEKUCh BOJOPOAA, CEPHOKHUCIBIN, XJIOPUCTBIA U T.I.). MexXayHapoaHas HOMEHKJIATypa.
XHMUSL ¥ 3KOJIOTHSL.

OcCHOBHBIE NOHATHSA U 3aKOHBI XUMUHU. ATOMHas eJUHULA MAacChl. ATOMHasi U MOJIEKYJISIpHas
Maccel. Monb. MonpHas Macca. BanentHocTs. CTeneHb OKHCIIEHUS. DKBUBajeHT. MoipHas Macca
sKkBHBaJIeHTa. OIpenciieHus XMMHYECKOrO SKBUBAJICHTA JJIEMEHTA, KHUCIOTHI, THAPOKCUIA, COJIH,
okcyaa.  OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE  DKBHUBAJIEHTBHI. 3aKOH  CTEXMOMETPUH.  3aKOH
9KBHUBAJICHTOB.

CniocoObI BbIpayke€HUSI KOHIIEHTPAIMN PaCTBOPOB.

2. Crpoenne atoma. Pa3Burue mpeacraBieHuii o crTpoeHmu aroma. KBaHTOBO-
MeXaHnYecKasi MoieJIb.

AToM — Kak cnoxHas cucrema. CinoxkHast cTpykTypa sapa. [Ilpotons! u HelTponsl. [IpoToHHO-
HEUTPOHHAS TEOPUS CTPOCHUS SAPA.

JIBolicTBEHHass NpuUpoAa dJEeKTpoHa. Macca W 3apsa JJIEKTPOHOB. BOJHOBBIE CBOMCTBA
anekTpoHoB. CooTHomeHue HeomnpeneiaeHHocT ['eitsendepra. Ilonsitue opOutanu. BonnoBas
¢ynkuuss u BonmHOBoe ypaBHeHue Illpemunrepa. PagmanbHas u  opOuUTanmbHAs COCTaBIISAIOIINE
BOJIHOBOM (PYHKLIHU.

KBanToBbie umcna. CTpyKTypa 3JIEKTPOHHBIX 00osouek. KBaHTOBbIE YPOBHH, KBaHTOBBIE
MOypOBHH, S-, P-, d-, f- aromubie opOurtanu. [IpaBuno KieukoBckoro. PeanibHble pacroiokeHuUs
YPOBHEHU U ITOAYPOBHEHN B aTOME.

OcHOBHbIE MPUHIUIBI PACTIPEEIICHUS JIEKTPOHOB B aTOME: MPUHIUI HAUMEHbIIEH 3HEPTUH,
npuHuun Iaynmu u npasumno ['ynna.

N300paxeHue 31eKTPOHHON CTPYKTYpbI aTOMa MPHU MOMOIIHU JIEKTPOHHBIX (opMyIT U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XyuMH4yeckas CBA3b

[Tonatue xumudeckoii cBsizu. KpuBble H3MEHEHHs YHEPrUH Mpu 0OpazoBaHuu cBs3u. [lpupoaa
XUMHUYECKOM CBsI3UM. KoJIMUeCTBEHHbIE XAapaKTEPUCTUKU CBSI3U. Tum CBA3U. BaneHTHble ©
MEXKMOJIEKYJISIPHBIE CBA3H.

KoBanentHas cBs3p. JIBa MeTo/ma OOBSICHEHUS KOBAJICHTHOUM CBSI3W. OCHOBHBIC ITOJIOKCHUS
Merona BasleHTHbIX cBsizeid (BC). IlonmspHocTs cBsizu. HemomnsipHble W MOJSPHBIE MOJIEKYJIBI.
JIMMOIBHBIA MOMEHT M XapaKTePUCTUKU CTEHEHH MOJIIPHOCTU CBSA3H. THIBI THOpUIM3ALNNA aTOMHBIX




opOuTanei, HaMpaBIEHHOCTh XUMUYECKOH CBSI3M, TeoMeTpudecKast KOHQUTYpalusi MOJIEKYyl. G- U T-
cBsA3u. OquHapHbIE, JBOIHBIE U TPOUHBIE CBsI3U. HeHAChIIIaeMOCTh CBSI3U. DHEPrUs CBA3H.

OCHOBHBIE TIOJIOKEHHUsT METOJa MOJIEKYIsipHBIX opOutaneir (MMO). CaaszbiBaromue,
Pa3phIXJSIONINE U HECBA3BIBAIOIINE MOJIEKYJISIpHbIE OpOMTaNM; G- U T- MOJIEKYJISpHbIE OpOUTAIH.
CxeMbl MOJIEKYJISIpPHBIX OpOUTajeil JBYXaTOMHBIX IOMOSJIEPHBIX, T€TEPOSIIEPHBIX U MHOIOATOMHBIX
Moutekyi. [lopsanok cBsa3u. MaruutHele cBoiicTBa MojeKyll. CpaBHenue Mmeronos BC u MMO.

Honnass cBsa3b. Kpurtepuili o0pa3oBaHuss HOHHOM cBA3M. HeHachllaeMocTh — CBSI3H.
Kpucrannnueckoe cOCTOSSHUE MOHHBIX COeMHEHNN. HeHanpaBneHHOCTh CBA3M. DHEPIHsl CBSI3U.

MexmMoneKyapHbie CBs3U. BogopoiHas CBsI3b.

4. Ilepuoguyeckuii 3aK0H M epuoauveckas cucrema diaeMenToB /.. MenaeneeBa

[Touckn OCHOBBI KiacCU(UKAIMM XUMHYECKUX 3JIEMEHTOB 10 OTKPBITUS NEPUOIUYECKOTO
3aKOHA.

Tpu stama pabotsl .M. MenneneeBa B 00JacTH CUCTEMATHKH XUMHUYECKHX 3JIEMEHTOB.
@opmynMpoBKa Iepuoaudeckoro 3akoHa. Co3gaHMe NEPUOAMYECKONM CHCTEMBI  AJIEMEHTOB.
Jlorudeckue BbIBO/IBI U3 IEPUOAMYECKOTO 3aKOHA U IEPUOIUUYECKON CUCTEMBI JIEMEHTOB.

CoBpeMenHast  (OpMYIHpPOBKa  NEpUOAUYECKOT0  3akoHa. CTpyKTypa  COBpPEMEHHOI
MEPUOJIUYECKON CHUCTEMBI 3JIeMEHTOB. KOpOTKONMEpHOAHBIN W JJIMHHONEPUOJIHBIA BapHaHThI
nepuoanuecko cucremsl. Ilepuon. I'pymma. Jlenenue rpynnel Ha DOArpynmsl. Tunudyeckue
JJIEMEHTBI, [TOJIHbIE aHAJIOTH.

S-, p-, d-, f- snemenTsl. BHyTpeHHsS 1 BTOPpHYHAS IEPHOAUIHOCTb.

3aKOHOMEPHOCTH HM3MECHEHMS OCHOBHBIX XapaKTEPUCTHK aTOMOB IO IEPHOAAM W TpYIIaM.
Paguycbl aTOMOB ¥ MOHOB, 3HEPIUsl MOHU3ALMH, CPOACTBO K 3JIEKTPOHY, JIEKTPOOTPULIATEIBHOCTD!
U3MEHEHHA OTHUX XapaKTEpUCTHK II0 IEepuoJaM U TIpynnaM. 3aKOHOMEPHOCTH HW3MEHEHUs
BaJICHTHOCTH, OKHUCIJIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOWCTB 3JEMEHTOB M CBOWCTB OJHOTHUIIHBIX
COCIUHEHUN.

BasieHTHBIC 2JIEKTPOHBI W MHOTrOOOpa3ue BaJCHTHBIX COCTOSIHU aTtomMoB S-, p-, d-, f-
JJIEMEHTOB.

S. CTpoeHue KOMIJIEKCHBIX COeTUHEHHUH

Koopaunanuonnas teopuss BepHepa kak nmepBas yJgauyHas IONBITKA TEOPETHUYECKOIO
00BbsicCHEHUs cTpoeHUss KoMIUIeKCHbIX coennHeHni (KC). OcHOBHbIE MOJO0XKEHUS KOOPIUHALMOHHOM
TEOpUU: LIEHTPAJIbHBIM aTOM M JIMTaH[bl, BHELIHAS U BHYTPEHHsS cepa, KOOPAUHALMOHHOE YHUCIIO,
AJIpO KOMILIEKCa, €ro 3apsij, IMlaBHast U OOOYHAasl BaJCHTHOCTH

[Tpupona xumuyeckoit cBa3u B KC. CoueraHue 31€KTPOCTATUYECKOTO U KOBAJIEHTHOTO
B3aMMOJICHCTBHSI LICHTPAJIBHOI'O aToMa (WJIM MOHA) ¢ nuranaaMu. [ToHsTHEe 0 KMCIOTaX ¥ OCHOBAHUAX
JIpronca.

Pone KC B mpupone (depMeHThl, XJIOpO(UII, TeMOIJIO0MH, KOMIUIEKCHBIE COEIMHEHHS
MHUKpO3JIEMEHTOB B MHMTAaHWU pacTeHHi, JiekapcTBa U sabl). Mcmonws3zoBanne KC B TexHomoruu,
CEJIbCKOM XO3SHCTBE M MeIULMHE (pa3leleHUEe M OYMCTKA CMECEl HEOPraHMYECKHX COEIMHEUH,
O6opbba ¢ XJOPO30M pacTeHUil, NPOTUBOOIYXOJEBOE JEHCTBHE KOMILIEKCOB IUIATUHBI U JIPYrHX
aneMeHTOB). Jleryune KC u ux posib B HEOPraHU4eCKOM CUHTE3€ (TOHKUE TUICHKH, T€TePOCTPYKTYPHI).

6. Hauana xuMmmn4eckoil TepMOIMHAMUKH

OcHOBHBIE MOHATHUS XUMHUYECKOM TEPMOJIMHAMUKU: CHCTEMA, TapaMETPphl COCTOSAHUSA, paboTa,
JHEpPIUs, TEIIOTA.

BHyTpeHHsis sHEeprus, U ee U3MEHEHHEe TP XUMHUYECKUX U (a30BBIX NpeBparieHusx. Ileproe
Hayajgo TEpPMOAMHAMHUKU. OHTalbNUs OOpa30BaHUS XUMMYECKHX coeauHeHuid. CraHgapTHOe
cocrosare. CTaHIApTHBIE SHTANBIUU 00pa3zoBaHusA. TermaoBble S((EKTh XUMHYECKHX pPEaKIni.
TepmoxuMuuyeckrue pacdeTbl, OCHOBaHHbIE Ha 3akoHe I'ecca. TepMOXMMHUYECKHE LUKIIBL



TemmoemkocTh. TemmneparypHasi 3aBUCHMOCTh TETUIOEMKOCTH W SHTalbIHH. YpaBHeHHEe Kupxroda.
DHeprusi XUMUYECKOH CBS3H.

Bropoii 3akoH TepMOAMHAMUKH. ODHTPONUSA. 3aBUCUMOCTH DHTPOMHUH OT TEMIEPATYPHI.
CrangaptHas sHTpomnus. VM3meHeHue »HTponuu Tpu (a30BBIX MEPexoaX U XUMHUUYECKUX pPeaKIIHsX.
Oueprust ['m60ca u sueprust ['enpmromnsia. Kputepuii caMonpon3BOIBHOTO MPOTEKAHUS MPOIIECCOB.
XUMHUECKUN MOTEHIMAN, 3aBUCUMOCTh XMMHYECKOTO IMOTEHIManda OT KOHUEHTPALMH, IABICHUS
pEareHToB. Y CIOBUE XUMHUUYECKOTO paBHOBECHS. M30TepMa XUMUYECKOW PEAKLIUH.

KoHcTanTa XWMHUYECKOr0 paBHOBECHs Kak Mepa TIyOMHBI MPOTEKAaHHWS MPOIECCOB.
Hcnonp30BaHre 3HAYEHUN CTAaHAAPTHOM SHTAIBIMU U SHTPONUU JJIA pacyeTa KOHCTAHT PaBHOBECHS
XUMHUYECKUX peakiuil. DakTopsl, BIMAIOIINAE HA BEJIMYUHY KOHCTAHTBHI paBHOBECHs. TepMOIMHAMU-
YECKHMM BBIBOJ] 3aKOHA JIelcTBYIomUX Macc. Caur xumudeckoro pasHoBecus. [Ipuniun Jle [latemnse.

7 KMHeTHKAa M MeXaHN3M XHMHYECKHUX pealcum?i

CKopocTh XMMHUYECKOM peakiuy, €€ 3aBUCUMOCTh OT MPUPOJIbl U KOHLEHTPALMU PEareHTOB,
temneparypbl. llopsaok um MosekynsapHOCcTh peakuuu. KoHcTaHTa CKOpPOCTH, €€ 3aBUCUMOCTH OT
TeMIlepaTypbl. YpaBHeHHE AppeHuyca. ODHEprus akTUBalUuu (AeMcTBUTENbHAS W KaKyLIasics).
[loHsiTHE O TEOPUU AKTHBHBIX COYJApEHUH, aKTUBUPOBAHHOM KOMIUIEKCE B TEOPHM AOCOIIOTHBIX
CKOpOCTEH peakuuu. MeXaHW3M M KMHETHKAa PEAKUUH B T'OMOTEHHBIX U TE€TEPOrCHHBIX CHUCTEMaXx.
Hennubie (H.H.CemenoB) wu konebarensublie (b.IL.benoycos, A.M.KabGotunckuii) peakuuu.
l'omorenHsIii U rereporeHHpld KaTanu3. MHrunoutopsl nu mHrHOMpoBaHue. OCOOCHHOCTH KWHETHUKH
razoasHpIX, XHIKO(GA3HBIX W TBEpPAO(A3HBIX peakiuid. MeXaHW3Mbl peakuuid ¢ ydacTuem
OPraHNYEeCKUX COCTUHECHUH.

Xumnueckoe paBHoBecue. OOpaTuMble U HeoOpaTHMble XUMUUeckue peakuuu. CocTosHue
paBHOBECHs] M TPHUHIMI  MHKPOCKONMHMYECKOW oOpatuMocTh peakiuu. KuHeTmueckuid u
TEPMOANHAMHYECKHUN MOIXO/bl K ONMCAHUIO XUMUYECKOTO PAaBHOBECHS.

KoHcTaHTa XHMMHUYECKOrO paBHOBECHS M pa3iuyHble CcHocoObl ee BblpaxkeHHsd. CBs3b
KOHCTAHThl XMMHUYECKOTO PABHOBECHS CO CTaHIAPTHBIM M3MeHeHHeM sHepruu [mnbb6ca. Cmemienue
XMMHMYECKOI0 PABHOBECHs ITpU U3MeHeHnu yciaoBui. [Ipunnun Jle [larense.

BnusiHue cpenbl Ha IPOTEKAHUE XMMUYECKUX peaklui. Poib S3HTaIbIIMIHOIO U SHTPOIIUKHHOIO
(bakTOpOB B OIPEIEIICHUH HAIIPABIEHUs IIpolLecca.

8. PacTBOpHBI

PacTBOpb! Xuakue (BOJHBIE M HEBOJHBIE), TBEpAble M ra3zoo0pa3Hble. CriocOObI BbIpAaXKEHUs
KOHLEHTPALlUU PacTBOPOB: MaccoBasi J0Js, MOJSPHOCTb, HOPMAJIBHOCTb, MOJISIIBHOCTb, MOJIIpHas
nons. PacTBOpbl HachllleHHbIE, HEHACHIIEHHbIE M, KOHLEHTPUPOBAHHbIE U pa30aBiICHHbBIC.
3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEpaTyphl. PacTBOpEHI ncallbHbIE U PEAJIbHBIE.

[ToHsiTHE O KOJIIOMIHBIX PACTBOPAX.

KosnuratuBHble CBONCTBA PacTBOPOB HE JJIEKTPOIMTOB U DIEKTPOJIUTOB. [laBieHue mapa
OMHapHBIX pacTBOpOB. 3akoHbl Paynsa. Kpuockonust m 30ymIMOCKONMsS KaK METOAbl ONpEeesCHHs
MOJIApHBIX Macc. OCMOC U OCMOTHMYECKOE JJaBICHHE B HEOPraHUYECKHUX U OMOJIOTMYECKUX CUCTEMAX.
3akonsl Payns u Bant ['odda ans pacTBOpoB HE 3JIEKTPOIMTOB U 3JIEKTPONUTOB. M30TOHMUYECKHi
KO3 HULIUEHT.

Onexrponurnyeckas nuccouuanus (C.Appernyc). CuibHble U caadble 1eKTponuThl. CTeneHb
1 KOHCTaHTa auccoluaiuu. q)aKTOpI)I, BJIUAIOIININUE Ha CTCIICHb BHGKTPOHHTH‘ICCKOPJI JUCCOIUaITUN.
Kaxymascsa creneHb IUCCOLMAIMU CHIIBHBIX 3JIEKTPOJUTOB. Jlucconuanusi ciabbIX 3J1E€KTPOIUTOB.
3akoH pa3BenieHust OcTBasipaa.

Bona kak Baxuelmmii pactBopurens. Konctanta qucconuanuu Bojsl. loHHOE npou3BeieHue
BOJbl. BoopoaHbIii MokasaTess.

I'maponus coneil. KoHnctanta paBHOBecust peakuuu rujaponusza. DakTopsl, BIUAONME Ha
paBHOBECHUE PEAKIMI IMIPOIN3a.



HpOI/I3B€£[eHI/IC PACTBOPUMOCTH IIJIIOXO PACTBOPUMBIX CHIIBHBIX JJICKTPOJIMTOB. YcnoBus
OCAXKACHUA U paCTBOPCHUS OCAJIKOB.

9. DJIeKTPOXUMHYECKHE CBOIICTBA PACTBOPOB

ComnpsiKeHHbIE  OKHUCIUTEIbHO-BOCCTAHOBHUTENbHbIE  mapbl.  [loHsTHe 0  JIBOWHOM
ANEKTPUYECKOM CIIO€. DIEKTPOAbl, TaJbBaHUUECKas SUeiiKka. DNEeKTpoAHbIN noTeHuan. CTaHIapTHBIN
JNEKTPOAHBI  noTeHuMan. Psn  HanpsbkeHuil.  OmpeneneHue  HalpaBlIeHHMs  OKUCIIHUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuii. YpaBHeHue HepHcra. DiaekTponn3, 31EKTPOXUMUYECKHE HUCTOUYHUKH
JHEPI'UH, KOPPO3Us KaK MIEKTPOXUMUYECKUN ITPOLIECC.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

[Ipu u3yyeHuu TeOpEeTUYECKOro Kypca Ha JEKUUIX IPeAyCMaTpUBaeTCs 3aJ105)KEHUE MaTeprana B
BUJE npe3eHTanun. OTneabHbIe JEKIMH U3JIaratoTcs Mo IpoOJIeMHON TEXHOIOTHH.

Ha nexuusx wucmnonb3yloTcsi B KauecTBE JEMOHCTpalMOHHOTo Mmatepuana Ilepuoanueckas
cuctema snemenToB J[. M. MenzeneeBa u ps APYyruxX CPaBOYHBIX TaOHII.

HpI/I HU3Yy4YCHUU CBOMCTB OTACJIBHBIX XHUMHNYCCKUX COG,Z[I/IHGHI/II‘;I U XHUMHUYCCKHUX IIPOLCCCOB
MpelycMaTPUBAETCS TOCTAHOBKA JICKIIMOHHBIX J€MOHCTPALIMOHHBIX OMBITOB.

HekoTopsie pazzenbl TEOPETHUYECKOro Kypca H3YYaroTCsl C HCIIOJIb30BAaHHUEM OIepeKarouie
CaMOCTOSITENIBHOM paOOThI: CTYEHTHI MOIYYalOT 3a/laHNs Ha O3HAKOMJIEHUE C HOBBIM MaTEpUajIOM 10
€ro U3JIOKCHUA Ha JICKIUAX.

[lepen ouepenHoil JeKIUH, KaK TMPaBUIO, MPAKTHUKYIOTCS «IETy4dKH» IO MaTepuaty
npenbaylied JeKIuU. OTO TO3BOJISIET OMNpPENeIUTh CTENeHb YCBOCHHUS H3JI0KEHHOIO paHee
Matepuana. [[is 0onee 0CHOBaTEIbHON OLIEHKH YCBOSEMOCTH TEOPETUYECKOTO MaTepuaa CTyIeHTaMu
HCIIOJIB3YIOTCA TECThI, 4 TAKKC TPAAUIIMOHHLIC IMUCBbMCHHBIC W YCTHBIC KOHTPOJIbHBIC MCPOIPUATUA

(KOJUIOKBUYMBI, KOHTPOJIbHBIE paOOTHI).

7. NEPEYEHDb YYEBHO-METOJMYECKOTO OBECHEYEHMS 1JIS1 CAMOCTOSITEJILHOM
PABOTBI OBYUAIOIUXCS MO JUCIHUATIJIMHE (MOJY.JIIO)

JlexuimoHHBIC 3aHATHS TPOBOAATCS 1 pa3 HeAemo B 00beMe 2 YacOB U 3 9YacOB MPAKTUYCCKUX 3aHIATHN B TIEPBOM
cemectpe. [locime okoHUaHUS M3YYEHUS KaKIOW TEMBI CTYACHTHI NMPOXOMAT TECTHPOBAaHHE, cOOecemoBaHUE,

BBITIOJIHAKOT KOHTPOJIBHBIC pa6OTLI .

7.1. IlepedeHb-y4e0HO-METOANYECKOTO O0ECTICYCHHS AJIs1 O0YJAOLIUXCS 110 TUCIUILTHHE:

1. AxmetoB H. C. O6m1ast u Heopranudeckas Xumusi: yaeOHuk s By308/H. C. AxmeToB.
— M.: Berci. mik., 2012. — 743 c.
2. I'munaka H.JL. O6mas xumus. — M.:Uurterpan-Ilpecc, 2010. — 727 c.



3. I'munka H.JL. 3agauum u ynpakaenus o oomeit xumuu. — JI.: Xumus, 2011.

7.2. Ykazauus st 00y4aronuxcs M0 OCBOCHHIO JTHCIIATLITMHBI
Tab6auna 7.1.

Coaepxanue caMOCTOATEIBLHOH PadoThI 00y4YarOIMXCst

Homep| Temwi/sonpocsi, evinocumvle na camocmosmensioe uzy- | Kor-6o | @opmer pabomel

yeHue yacos
pasoen

Bgenenre. OCHOBHBIE TIOHSATHUSA U 3aKOHBI XUMUU. 6 cobeceioBaHue,
TECTOBBIN

KOHTPOJIb

Crpoenue atoma 8 cobecenoBaHue,

TECTOBBIN
8 Co0OecenoBanue,
TECTOBBLIA KOH-

TPOJIb

3. XuMHUueckas CBA3b

[Neproamueckuii 3aKOH M IepHOAMUEcKas cHucTeMa — © Cobecenosanme,
TECTOBBII KOH-
XUMHUYECKHX daeMeHToB JI.M1.Menaeneena TPOIIb

8 cobecenoBanue,
5. CtpoeHue KOMIUIEKCHBIX CO€IMHEHUN TeCTOBEIN KOH-

TPOJb

6. .
Hauana xumudeckoi TCPMOAUHAMHUKNU 10 COGGCCI{OB&I;II/IC,
TECCTOBBIU

KOHTPOJIb

/. |KuHeTHKa U MEXaHM3M XMMHYECKOM peakiuu 10 cobecenoBanue,
TECTOBBIN
KOHTPOJTb

8. |PacTBOpHI 10 cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

9. . 8 cobeceI0BaHume,
DIEKTPOXUMHUYECKHIE CBOHCTBA PaCTBOPOB N
TSCCTOBBIN

KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1
MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocwi onsa cobecedosanusn

Tema: «OcHOBHBIE KJIacChl HEOPraHMYECKUX COCTUHECHUI»



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Kakue OuHapHbBIE COeMHEHHS HA3bIBAIOT OKCUAAMU? YKaXKHUTE BOZMOKHBIE CTIOCOOBI X
MOJTYYCHUSI.

Ha yem ocHOBaHa KimaccuduKaIus OKCHUIOB Ha: a) HecoIeo0pa3yroIie u cojeodpa3yrormiue; 0)
KHCIIOTHBIC, OCHOBHBIC H MTPOSIBIIIONINE KACIOTHO-OCHOBHYIO JBOMCTBEHHOCTH? Kakue
peaKIny XapaKTEePHBI JJIsT OKCUIOB KaXKIOH U3 ITUX TPYIII?

[TpuBeauTe npuMeEpbl OKCUI0B, KOTOPBIE MPH B3aUMOACHCTBUH C BOJIOM 00pa3yloT /iBe
kucioTel. Kak B3aumopeiictByroT ¢ pactBopom Ca(OH);, okcuabsr N2Os, NoO3 1 NO,?

B ueMm mposiBisieTCst KHCIIOTHAS IPUPOJIA TEX OKCUIOB, KOTOPBIE C BOJION HEMOCPEICTBEHHO HE
B3aUMOJICHCTBYIOT?

Ha3oBurte 0CHOBHBIE OKCUIbI, HETOCPEACTBEHHO B3aUMOAECHCTBYIOIIME C BOAOM. Hanummre
yYpaBHEHUSI COOTBETCTBYIOIIUX PEAKIIHA.

Kakwue mo xapakrepy OKCHIbI 00pa3yloT HEMETAIIbI U METAIIJIBI B Pa3HBIX CTEECHAX
okucnenus? [lokaxure 3o Ha mpumepe okcuaoB xpoma CrO, Cry03, CrOs.

Y Kakoro u3 JIByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpaxkeHbI criibHee: FeO wm Fe,O3; SNO nmmn
SnO,; ZnO unu CdO; SnO wm PO; BbO unu CaO; As,O3 unu Bi,03?

B kakux ciy4asx 1Ba OKCHIa MOTYT B3aUMOJIEHCTBOBATH JIPYT C IPYTOM U KaKue COeTMHEHUS
MIPU 3TOM 00pa3yroTCs?

Kaxkue oxcuibl 1 Ha KAKOM OCHOBAaHUHU MOTYT OBITh OTHECEHBI TAK)KE U K KJIacCy COJIeH?
[TpuBeuTE COOTBETCTBYIONINE TIPUMEPHI.

dopmynamMu KaKuX COJICH MOKET OBITh (POPMaTHbHO BBIPAKEH COCTAB TAKUX MUHEPAIIOB, KaK
IIMUHENH, TayCMaHUuT, MarHeTuT? K kakomy Kiaccy ciaeayeT OTHECTH 3TH COSAUHEHUS?

Kax monmyants okcuasl CuO, CO,, SO,, P,0s, Fe,03, MgO 13 mpocThIX 1 CIOKHBIX BEIIECTB?
[TomyunTe MO ABa OKCHJIA U3 PA3IMYHBIX UCXO/IHBIX BEUIECTB: a) KUCIIOT, 0) OCHOBaHUH, B)
COJICH.

Kakoii okcua MOKHO IONYYUTh U3 Kax A0l KucioTsl cienyrotmiero psaa: HC10,, HoMoOy,
HzCF207?

Kaxk monyunts Okcua IMHKA U3: a) MeTajuia, 0) muHepayioB ranMest ZNCO3 1 IUHKOBOM
oomanku ZnS?

Uepes kakoil NpOMEKYTOUHBIN IPOIYKT, JIETKO pa3jaratolluiics TPy HarpeBaHUU, MOKHO
MOJIYYUTh OKCU MeTaiia u3 ero conu? Ilokaxure 310 Ha npumepax: FeClz—Fe,03;
A1(CH3COO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MOXHO 11 OTHOTO U TOTO K€
3JIEMEHTA U3 OJTHOTO OKCHJIA MOJTYIUTh APYTOH.

Kakue conm Ha3pIBarOT rUIpokcocosiMu? Kak HX MOXKHO TTOJTYYUTh, €CJIA UCXOTHBIM
BEIIIECTBOM SIBJISICTCS THIPOKCHJT WK coJib, Haripumep MN(OH), u Fe,(S04)3?

Hanummre rpaduueckue ¢popmyisl: rugpokcodpomuaa mapranna (11); runpoxcoxapbonata
MarHus; TUAPOKCOHUTPATA ATFOMUHUS, TPUTHAPOKcOodochaTa KabIusl.

B 4em ruapokcocoiii mposBIISIIOT CXOJCTBO: C OCHOBaHUAMH, ¢ cossiMu? [Tokaxkure 310
YPaBHCHUSIMH COOTBETCTBYIOIIUX PEAKIIHA.

[TpuBenuTe MpUMEPHI AIEMEHTOB, KOTOPBIE BMECTO THIIPOKCOCOIIEH 00pa3yroT OKCOCOIH. 3a
cYeT 4yero 3To npoucxoaut? Hamummre rpaduueckue Gopmynsl: xjaopuaa okcocypbmbi(1);
cynb(daTa OKCOTHTaHA; XJIOpUIa JUOKCOYpaHa.

[TpuBenuTe MpUMEp KUCIIOT, OCHOBAHHIA U COJICH, M3 KOTOPBIX HEJB3s MOTyIUTh THIAPO- H
TUAPOKCOCOJIH.

Kak MOXHO OCYIIECTBUTH CJIEAYIOIIHE MEPEXOAbl B IPSIMOM U OOPAaTHOM HAIPABJICHHUH:
KHCJIOTa —THAPOCOJIb —CPEIHAS COJb —THAPOKCOCOJIb — THAPOKCUIA OKCH?



22. HanumuTe ypaBHEHUs pEakIyii, KOTOpPbIE MMOCIEA0BATENFHO MPOTEKAIOT PU TOCTETICHHOM
no6asnenun: 8) NaOH k pactBopy ruapocysbdara nuHKa; 6) KHCIOTHI K pACTBOPY aTFOMHHATA
KaJus.

23. Kakumu ByMs criocob0aMu MOKHO TOJTYYUTh: a) CYIbGUA MEIH U3 METAIUTMYECKOW MeIn; 0)
XJIOPHU/T ATFOMHUHUS U3 METAITTMYECKOTO AITFOMUHUS?

24. Haruimute ypaBHEHUs peaKkIyii, TPy MOMOIIY KOTOPBIX MIEPEYUCICHHbIE HUXKE COJTH MOTYT

ob1Th iepeBeacHsl B cpenuue: (CUOH),SO,4, Ca(HCO3),, [AI(OH)2]2.SO4, Cry(OH)4SO,.

Tema: «Ctpoenue atoma. [lepuoanveckuii 3aK0H ¥ NePHOANYECKASA CHCTEMAa XMMUYECKHX
asemeHTOB JI.A. MeHaeneeBay

1. UYro Ha3bIBAIOT NPUHLIUIIOM HEOMPEAEIEHHOCTH U COOTHOILIEHHEM HEOIPEIeIEHHOCTH?

2. IlpuMeHHMO M IOHATHE TPACKTOPHUH JBUKEHUS K MUKpoyacTHiiam? YeM 3To onpesensiercs u
KaKoe MOHSTHE €ro 3aMeHseT?

3. 3. HeompeneneHHOCTh MONOKEHUS dJIEKTPOHA PaBHA:

4. a) 10 u; 0) 1 cm. Kakoii OyzeT nmpu 3ToM HEONPEICIICHHOCTh B HUMITYJIbCE U CKOPOCTH?

5. HeomnpeneneHHOCTb B CKOPOCTH JIEKTPOHA PaBHA 108 cm/c. Haiiure COOTBETCTBYIOIIYIO
HEOTPEIEIEHHOCTD B MOJIOXKEHUH AJIEKTPOHA.

6. IlorpemHocTs B ompeieICHUH TTOJIOKEHUS JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 uMm. Kakoii
OyzeT Ipu 3TOM MOTPEUTHOCTH B OTpeieleHn ckopocTu? s BToporo cinydast cpaBHuTe AV,
BBIPR)KEHHYIO B KM/C, CO CKOPOCTBIO IBHKECHHUS AJIEKTPOHA 110 repBoit opoute bopa.

7. CkopocCTb ABMXKEHHS AJIEKTPOHA 110 MepBoi 60poBCcKoi opouTe paBHa 2187 km/c. Eciu
MOTPEIIHOCTh B ONPEIEICHUH CKOPOCTH paBHa 1 KM/c, TO Kakoi OyJeT Mpu 3TOM HOTPEIIHOCTb
B OMpeJiesieHnn KoopArHaThl? CpaBHUTE €€ CO 3HAYEHUEM pajnyca OpOUTHI.

8. Cser mMeeT IBOMCTBEHHYIO TIPUPOY, TOITOMY SHEPTHS (POTOHA MOKET OBITh BBIpaKCHA
IByMsi ypaBHeHusIMU: E=hv n E=mc®. Haiiute 0TCIO/1a B3aHMOCBSI3b MEXy JUIMHON BOJIHBI,
CKOpPOCTBIO cBeTa 1 Maccoil porona. [lomyunte ypaBHenue ae bpoiins, 3ameHuB GoToH 110001
MuKkpouactuieil. [loueMy KopycKyIsspHO-BOJIHOBOI! Jyajlu3M CBONCTBEH TOJIBKO MHUKPO-
gactunam?

9. Kaxkoe skcriepuMeHTaIbHOE MMOATBEPKACHUE HAlIAa TUTIOTE3a J1e bpoilyis 0 BOIHOBBIX
CBOICTBaX MUKpPOUYACTHIL?

10. Yemy paBHa aeOpoiaeBcKas JJIMHA BOJTHBI AJIEKTPOHA, JIBHKYIIETOCS CO CKOPOCTHIO: a) 6 10°
M/c; 0) 2187 km/c?

11. Yemy paBHa macca poToHa kpacHOro cera (X=648 um)? CpaBHUTE €€ ¢ Maccon

12. snextpona (9,1 1-10% 7).

13. Uemy paBen umnyibc poToHa 1t cBeTa ¢ A=485 HM?

14. Dueprus porona paBHa 5 10% Jx. Halinute miiMHY BOJIHBI 3TOTO U3JIydeHHs. YeMy paBHbI
JUTMHA BOJIHBI, Macca U UMITYJIbC Ul GOTOHA ¢ sHepruei 6,7 sB?

15. Ecniu aTtoMm renust umeet sHepruto 0,04 3B (3Heprust TenaoBoro ABMKEHUS IPU KOMHATHOM
TEMIEpaType), TO KaKoil Oy/IeT COOTBETCTBEHHO AeOpOiisieBCKast JUTMHA BOJIHBI?

16. Uro Ha3bIBalOT sHeprueil nonnszanuu? Kakas BeaMunHa nMeeT ¢ Hel 0JUHAKOBOE YHCIIOBOE
3HaueHHe? B Kakux eIMHULaX OHU U3MEPSIOTCS?

17. Yemy paBHO YHMCIIO BCEX BO3MOKHBIX HOHU3ALMOHHBIX TOTEHIIMAJIOB JUIsl JAHHOTO aToMa U 4TO
SBIISICTCS IPHYUHON YBEIWYCHUS UX 3HAUeHUH B paay: 11<I<l3...?



18. Kak 3aBucHT BeIHIHHA HOHU3AIMOHHOI'O MOTCHIMAJIA OT 3HAYCHHUA JIA 3JICKTPOHA I'TIaBHOT'O

KBaHTOBOI'O YHCJIa 1 YEM 3Ta 3aBUCUMOCTD 06YCJ'IOBJ'I6H3.?

19. Kak MOKHO IO OKCIICPUMEHTAJIBHO HaﬁﬂeHHBIM HOHH3AaIIUOHHBIM IIOTCHIIMAJIaM YCTAHOBUTDH

HaJIM4YUe B aTOME DJICKTPOHHBIX CJIOEB U YHCIIO JICKTPOHOB, KOTOPBIC OHH COACpkKaT?
[TokaxwuTe 3TO, MOMB3YAICh 3HAYCHHUSIMU dTUX BeNW4HH Juis Oepwtus: 1,=9,3; 1,=18,2;
1.=153,7 u 1,==217 3B.

20. Kak JOJDKHBI OTIIMYATBCA APYT OT APYyra HOHU3AIIMOHHBIC ITOTCHIIMAJIBI aTOMOB! a) HaTpus U

XJiopa, 0) KaJus ¥ KpUNTOoHA, B) Oepuiutus u Oapus?

21. YTo Ha3BIBAIOT CPOJICTBOM aTOMa K 3JEKTpoHY? JIJisl KaKUX JIEMEHTOB 3Ta BETMYMHA UMEET

HaMOOJIbIIIEE MOJOKUTEILHOE 3HAUCHUE U JJI1 KaKUX OTPpULATCIIBHOC 3naucHue? Kakue
OKCIICPUMCHTAJIbHBIC JAaHHBIC YKAa3bIBAKOT HAa HCBO3MOXXHOCTH CYIIECCTBOBAHUA MHOT'03apsAAHBIX
IIPOCTBIX HOHOB?

22. Kakoii BBIBOJI MOXKHO CI€EJIaTh O CBOMCTBAX 3JIEMEHTA I10 3HAYECHUIO I HEr0 MOHU3AIIMOHHOTO

MOTEHIIMaja U CPOJICTBA K JJIEKTPOHY?

23. YTo Ha3bIBAIOT a0COMIOTHON M OTHOCHTEIBHOM 3JIEKTPOOTPHIIATENbHOCTRI0? Kak 1o 3HaYeHHI0

3TOU BEJIMUMHBI MOKHO, CyJIUTh O HAPABJICHUHN CMEIICHUS JIEKTPOHHOM IJIOTHOCTH MpH
00pa3oBaHUM CBS3CH?

24. Yo Ha3bIBAIOT CTENEHBIO OKUCIICHUS JIEMEHTA U YeMY paBHa UX OOIIasi cyMMa B MOJIEKYJIE U

noHe?

25. HpI/I BBICOKMX WJIM HU3KHUX 3HAYECHHUAX CTEIEHDb OKHMCIIEHHS DJIEMEHTA MOYKET OBITh paBHa

3apsiIy ero CBOOOHOTO MPOCTOr0 HOHA?

Tema: «XumMu4eckasi CBA3b»

Memoo eanenmmnuvix cxem.

1.

MoskeT 11 ATTMHA CBSI3H OBITh PABHOW CyMMeE PaJIMyCcOB JBYX aTOMOB, KOTOpbIE €€ 00pa3ytoT?
IMokaxkute U 00BACHUTE HA TpUMEpe MosteKybl Hy, 3Has1, uto r/H/=0,053um, a d/H-
H/=0,0741M.

Berancnute sHepruto ¢ -cBsizu C-C, ecnu craHgapTHas Teruiota oopasobanus C-H u3
ra3000pa3HbIX yriaepoaa u Boaoposa paBHa -2815 k/x/monb, a sneprus o-cBszu C-H pasHa -
411,3 xJI>x/MOIIb.

Dueprust qucconuanuu HJ paBaa 298,4 k/[x/mMonb. MoxkHO 1u pa3noxuth Hl Ha ameMeHTsI
pu 00Ty4eHUH yIbTPa(ruoIeTOBBIM CBETOM A = 2 100 m? Kakyro sHepruro HaJo 3aTpaTUTh,
9TOOBI Pa3JI0KUTh 5-10° r HI?

[Toyuemy MakcuMasbHasE KOBAJIEHTHOCTH (hocopa MOKET ObITh paBHOM MATH, a Y a30Ta TaKOE
COCTOSIHUE OTCYTCTBYET?

B pamxkax teopun BC 00bsiCHUTD, TOUEMY Yy OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOMN
BAJICHTHOCTBIO €€ 3HAUCHUS pa3IndaroTcs Ha 27

2 2
JI71st KaKuX 3J€MEHTOB, HIMEIOIINX 3JIEKTPOHHbIE KOH(PUTypalluu BHEIIHETo ¢jI0s atoma 3S° p°
2 4 2 5 1,5 .. ..
4s°p”, 55 p°, 6S” p° xapaKkTepHBI IepeMeHHAs YETHAS U IIEpeMEHHAasi HeYETHAsI BAJICHTHOCTD?



10.

11.

12.

b)

c)
d)

13.

14.

15.
16.

17.

18.

19.

20.

21.

Ha ocHoBaHMH pa3HOCTH 3IEKTPOOTPUIIATEILHOCTH aTOMOB JIEMEHTOB YKAKUTE, KaK
HU3MEHSETCA CTENEHh HOHHOCTHU cBA3U B coenunenusx HF, HCI, HBr, HJ?

PaccuuTaiite 3 peKTHBHBIE 3apsIbl aTOMOB BOJOPOA U XJI0pa, 00pa3yIomnX KOBAJICHTHYIO

MIOJIIPHYIO CBSI3b, €CIIU Wy MOJIEKYIIBI HC1 paBen 3,4-10% KoM, a umna csizu H- C1 paBHa
1,27107 m.

Kak  MOXHO 00BSACHUTH, UTO aMMHAK U TPUPTOPHU a30Ta, UMEIOIINE OJIMHAKOBYIO MH-
pamMuIanbHY0 (OPMY U COAEpIKAIIIE ATOMBI JIEMEHTOB C IPUMEPHO OJJUHAKOBBIM Pa3InIHeM

B DJICKTPOOTPHULIATCIIBHOCTH, CYILICCTBCHHO PA3JIMYAIOTCA 11O BEJIUYHNHC JUITIOJIBHBIX MOMCHTOB!:
i (NH3) = 0,49 * 10 Ki'm, p(NF3)=0,07-10% Kir m?

Kak coryacoBaTh Maiyto nosisipHOCTb ¢Bs3u B MoJiekyie CO (1 = 3,33 10! Kim) co
3HaunTeNnbHbIM paznuureM B D0 C u O 30(C)=2,5; 50(0) = 3.5.

Juna cBs3u H-F pasaa 0,092 uM, a mossspHOCTE coctaBisieT 45%. Hatigure u/H-F/.

Y CTaHOBUTBH IPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOLUINX MOJIEKYI:

COS, COCl,, CF4, SiF¢”;
NHs, NO,", PH?, PO,*;
H,S, SCI,, SF4, SO,F;;
Cl,0, Cl0;™ ClO, 7, JOg”.

[Tokakute BIUSHUE HETIOACIEHHBIX dNIeKTpoHHBIX Tap /HIT/ Ha popmy monekyn BrFs, SFy,
JCl,", JFs. [peackaxure /SKBaTOpUAIbHOE HIIH aKcUalibHOE/ pacnonoxenune HIT.

Memoo monexkyaapuvix opoumanei.

Kaxk Ha ocHoBe Teopuu MO omnpenensitor KpaTHOCTb CBSI3U MEX]y IByMsI aTOMaMu?
[IpuBeaute mpuUMeEpHL.

Kak teopust MO 00BsicHSET HEBO3MOXKHOCTh 00Opa3oBaHus MOJIeKyn He,, Be,, Ne,.
Kax Teopust MO o00bsicHseT: a)auamaraeTiaMm Mosiekyin No, Fo; 6) mapamaraerusm B, u O2.

CocraButh 2Hepretudeckyto auarpammy MO gactuir NO*, NO u NO™ u cpaBHHTH HX
KpaTHOCTh U Eg,?

CocraButh 3HepreTrueckyio auarpammy MO u AO monekyisr LiH Kakue opOuTanu B Hei
SIBJISIFOTCSL CBSI3BIBAIOIIMMHU, a KAKUE HECBSI3bIBAIOIIUMHU ?

VY kakoit monekynbl Ny wnu CO GoJibliie SHEPTHs TUCCOITMaun?

OOBsicHUTE, TOYEMY OTPBIB OJJHOTO IEKTPOHA OT MoJieKysbl CO NpUBOIUT K OCJIA0JICHUIO
CBSI3U , a oT MoJiekynbl NO™ k e€ ynpoyHeHuto ?

Honnasn cease.

Temneparypa miasnenus CaCl,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 um, Cd—0,09
HM. OOBSCHUTD Pa3IHIne TEMIIEPATyp IIaBICHHUS.



22. Ilpu nepexone ot CsF k CsJ remnepaTypa raBaeHust KpUCTAIUIOB yMeHbIaeTcs. OOBbsICHUTH
HaOJIF0TaeMBbIii X1 I3MEHEHHSI TEMIIepaTyphl IJIaBJICHUS.

23. OOBSICHUTD HEYCTOHUMBOCTH ruApokcuaoB Meau (1) u cepedpa (I).

24. OOBACHHUTH C MO3MIINH MPECTABICHUH O MOJISIPU3AIMA HOHOB MEHBITYI0 ycToiHurnBoCcTh AUCI3
B cpaBHeHHnH ¢ AUCI.

25. K,CO3 mmaBures mpu 890°C 6e3 paznoxenusi, Ag,CO3 paznaraercs yxe mpu 220°C.
OOBSACHUTH yKa3aHHOE pa3nyue.

26. BaCl, B BomHBIX pacTBOpax JUCCOLMUPYET MOAHOCTHIO, & HYCl, mouTn He auccouuupyer.
OOBsicCHUTE ITO pa3IM4YKe B CBOWCTBAX COJIEH.

27.YT0 Ha3BIBAIOT JIOTIOJIHUTEIBHBIM MOJSPU3ANUOHHBIM dPPekToM? OOBICHHUTH, KaK €To
2+ .
Hanyue B coequaenusx HY™ nenaer oxcun HYO menee ycroitunBbiM, ueM okcun ZnO, He-
CMOTpS Ha OOJIBIIMKA payC HOHA PTYTH.

28. Kakoe coequHeHne Tepmudecku 6omee ycroiunso: a) PbCO3 u CaCOgz, 6) HgCly u PbCly, B)
FEC|3 " N|C|3, F) Zn(OH)Z " Ca(OH)z, }1) MgC03 u SrCOs.

Meostcmonekynapnoe e3aumooeiicmaeue.

29. YeMm 00BsICHSIETCS pa3HOCTH TeMIiepaTyp kunenus azora (-195,8°C), kucnopona (- 183°C) u

¢dropa (-187,9°C)? ITouemy HaMHOTO OTIIMYAETCS OT HUX TEMIIepaTypa KUISHHs Xjiopa (-
34°C)?

30. Yem 0OBSACHHUTD Pa3HYIO SHEPTUIO BOJOPOIHBIX CBS3CH.

31. Kak 1 moueMy U3MEHSEMCS arperaTHoe COCTOSTHUE MPOCTHIX BEIIECTB MPU KOMHATHON
Temmeparype B pany gprop-ition. Kakoe arperaTHoe cocTosHUE TOJKEH UMETh acTaT?

32. YeM 00BSACHUTH, YTO TEMIIEpATypa TUIABIICHUS BOJIbI 3HAUUTEIHHO BHIIIIE TEMIIEPATYPhI
. -2
wiaBnenus Groposoaopoza (-83°C), XOTs AUMONTBHBIN MOMEHT MoJeKyIbl BosI (0,61-10 o

Ki-m) menbie, yem monekynsl HF (0,636- 10% Kirm).

Tema: «CTpoeHHe U CBOICTBA KOMILJIEKCHBIX COeIMHEHN
1. Kakwne coequHeHNI MOKHO OTHECTH K KOMILJIEKCHBIM?

2. Tlonw3ysich MONOXKEHUSAMH KOOPAMHAIIMOHHONW Teopuu BepHepa naiite onpeneneHus
CJICTYIOIIUM TTOHSITUSIM: a) KOMILJIEKCOOOpa30BaTeb, 0) JIMTaH/bl, B) KOOPAMHAIIMOHHOE YHCIIO
KOMILIEKCOOOpa3oBatess, T') BHyTPEHH:S M BHEIIHSAA cepa KOMILIeKCa.

3. Kax ompenensrores 3apsi KOMITICKCHOTO HOHA U CTETIEHb OKUCIICHUS
KOMILIEKCOOOpa3oBaTesi?

4. Kaxas cBs3b MEXKIY CTPOCHHEM aTOMOB 3JIEMEHTOB U X CIIOCOOHOCTBIO K
KoMIUIeKkcooOpazoBanuto? [IpuBeanre npuMepsl THTUYHBIX KOMIUIEKCOOOpa3oBaTeei.



1)
2)
3)

10.

11.

12.

13.

14.

15.

16.

17.
18.
19.
20.

21.

HpI/IBe,Z[I/ITC MMPUMCPBI TUIIUIHBIX JIUTAaHOOB. Kaxkue JIUTraHABbI HA3bIBAKOTCA MOHOACHTAaTHBIMHU 1
KaKue HOJ'II/II[CHTaTHBIMI/I?

Kaxoe BnusiHuE 10JKHO OKa3bIBaTh HA 3HAYEHNE KOOPAMHAIIMOHHOTO YUCIIA YBEIUUECHHE
paznuyca ¥ 3apsija: a) KOMIuIeKcooOpaszoBareds, 0) auranioB? KakiuM COOTHOIIEHHEM JBYX
CHJI, IEHCTBYIOIIUX MEX]y LIEHTPAIbHBIM ATOMOM U JIMTAHJAMU U MEKIY CAMUMHU JIMTaHaMH,
olpeenseTcss KOOPJUHALMOHHOE YUCII0?

IIpuBenuTe npuMeEpsl KOMILIEKCHBIX COCIUHEHUN

C KOMIUIEKCHBIM aHUOHOM,

C KOMIUIEKCHBIM KaTHOHOM,
SBJISFOIIUXCS HEAJIEKTPOJIUTAMH.
JlaiiTe UM Ha3BaHUE.

JlaﬁTe OmnpeACIICHNUE U MPUBCAUTE NPHUMEPBI OCHOBHBIX THIIOB KOMITJICKCHBIX COCI{I/IH@HHﬁ.
YKaXuTe OCHOBHBIC BUJbI UBOMCPHU KOMIIJICKCHBIX COCﬂHHCHHﬁ. HpI/IBe,[[I/ITC IIPpUMCPBI.

Kaxk ¢ mo3unuii MeTozia BaJICHTHBIX CBsI3€H OOBSICHUTH 00pa30BaHUE CBA3CH MEKTY
KOMIUIEKCOOOpazoBareneM u auranaamu? Kakue opOurtany MeHTpalIbHOTO aTOMa MOTYT
OJTHOBPEMEHHO Y4acTBOBaTh B 00pa3oBaHuM cBsi3zeil? Uem 310 onpenensercs?

Kakyro reomeTpryeckyro KOHPHUTypauio UMeeT KOMIUIEKCHBIH HOH TIPY 3HAYECHUH
KOOPJAMHAIIMOHHOT'O YUCia KOMIUIeKcooOpa3oBarens 2, 4, 6?7 YKaxKuTe COOTBETCTBYIOIIUE
THUIBI THOPUAN3ALIMN OpOuTAaei.

Kakue koMIiekCHbIe COeIMHEHNS HAa3bIBAIOTCSl BHEITHEOPOUTATIBHBIMU U
BHYTPHOPOUTATBHBIMU? UeM 00BSICHIETCS UX pa3IiyHasi IPOYHOCTH?

ITo KaKUM 3KCIIEPUMEHTAJIBHBIM ITaHHBIM HAXOAAT YHMCJIO HECIIAPEHHBIX JIEKTPOHOB B
koMIutekcax? [IpuBenure mpumepsl.

Kakue KoMIIIEKChI HAa3bIBaIOT BRICOKOCIIMHOBBIMU M HU3KOCIIMHOBLIMH? YKaKHATE mapamMmeTphbl,
KOTOPBIC ABJIAIOTCA IJISI HUX O6H_II/IMI/I " Pa3JIMYHbIMU.

Kakas Teopust monydnsia Ha3BaHUE TCOPHH KPUCTAILNTUICCKOTO 1moJist? YeM OTIIM9aeTcs OHa OT
metona BC?

UYro Takoe sHEprus pacUIeIUICHUs] KPUCTAJUIMYECKHUM T0JIEM, OT 4ero oHa 3aBucut? Kakue
(akTOpBI OMPENENIAIOT MOJI0KESHHE JINTAH/Ia B CIIEKTPOXUMUIECKOM psiLy?

Kak TKII 06bscHs€T 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMIUIEKCHBIX CO€AMHEHUH?
Hcxons u3 TKIIL, 00BsICHUTE OKpacKy KOMIUIEKCHBIX COEIMHEHHH.

Yro sABisIeTCS KOJIMYECTBEHHOM XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIEKCHBIX

HOHOB?

KakoBo cooTHOIICHNE MCXKIY O6HICI>'I KOHCTAHTOM HECTOMKOCTH B KOHCTaHTaMHU,
XapaKTCPU3YIOMUMU OTACIIBHBIC CTaIUU IIpoLecCa AUCCOUAIINU KOMITIJIEKCHOT'O HoHa?



22. Kakoe BIUSTHUE OKa3bIBAET KOMIUIEKCOOOPA30BATENh HA CBSA3H B KOOPIUHUPOBAHHBIX OKOJIO
Hero monekynax H,O u NH3?

23. HpI/IBGZII/ITe IMPUMCEPHLI, IMMOKA3BIBAIOIIUE BIMAHNEC KOOPpAWHAIIMA HA OKHUCIUTCIIbHO-
BOCCTAHOBUTEJIbHEIC CBOMCTRA KOMHHCKCOO6p&30BaTCHﬂ.

24. CocraBbTe KOOpAMHAIMOHHBIE hopmyitbl creayromux coeaunennii: 2NH4Cl-PtCl,, KoC,04
‘CuC,04, KCI-AuCl3, 2Ca(CN); -Fe(CN),, (NH4)4Fe(SOy),.

25. Boauslii pactBop meporo usomepa cocrasa Pt(SO4)(OH)2-:4NH3 umeer pH=7,a 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3yapTaram onbiTa COCTaBHTE
KOpAMHAIIMOHHBIE POPMYJIBI 000MX H30MEPOB.

Tema: «Havaja xumu4ecKoid TepMOAUHAMUKHN

1. Ha kakyro BeIMYUHY OTIUYACTCS U3MEHEHHE YHTAIBIIUU OT U3MEHEHUSI BHYTPEHHEH SHepTruu
cucteMbl? B kakux cnyqasx AH=AU u Qv=0Qp?

2. 3aBHUCHT JIM H3MCHEHHE SHTAIBITMNA CUCTEMBI OT TEMIICPATypPhI?

3. Kakwue cucreMbl Ha3pIBAIOT KOHACHCHPOBAHHBIMU? [lodeMy it HUX OOBIYHO OITyCKArOT
OrpaHUYMBAIOLIME yciaoBUs V=CONSt u p=const?

4. Kakoii 3aK0H SIBJIICTCS OCHOBHBIM 3aKOHOM Tepmoxumun? Jlakite ero GopmMyaupoBKy.

5. [Tlepeumncnure crneacTBus, BrITEKarONMe U3 3aKoHa ['ecca. JIyia Kakux onpeeneHui oHu
WCIIONB3YIOTCSA B TEPMOXHUMHUYECKUX pacueTax?

6. Cornacuo npuniumny beptio (1867) xuMuueckue peakuy caMOIPOU3BOIHHO IPOTEKAIOT B
CTOPOHY BBIJICIICHUS TEIUIOTHI, T.€. B CTOPOHY YMEHBIIICHHUS SHTAIBINU. SIBISETCS U ATO
MIPaBHJIO OOIIMM WM OIPAaHUYEHHBIM?

7. Kako# hyHKIIMEH COCTOSHUS XapaKTePU3yeTCs TEHACHIUS CUCTEMBI K JOCTHKEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHMaJlbHasl Oecropsi-
JIOYHOCTh pacipeieNeHus YacTu?

8. B u3onmpoBaHHOI CHCTEME BCe CaMOMPOU3BOJIbHEIE MPOIIECCHI MPOTEKAIOT B CTOPOHY
yBennyeHus Oecropsnka. Kak usmeHseTcst mpu 3ToOM dHTpoIus?

9. Kak u3MeHseTCs SHTPOIHS CUCTEMBI 33 CUET MPSIMOW U OOPaTHOM peaKIHii TPH CHHTE3¢
ammuaka?

10. Kak u3MeHsIeTCsl SHTPOIHUSI CUCTEMEI C MOBBIIICHIEM TEMIIEPATYPhI, B PEaKIUIX CHHTE3a U
pasnoKeHus BEIlecTB?

11. Kak BiusieT Ha SHTPOIUIO CUCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOITYKTOB?

12. Kak u3MeHSETCSI SHTPOITHS CUCTEMBI TIPH UCTIAPCHUN, KOHICHCAIINY, YBEITMUCHUH JTaBIICHUS,
(ha3oBbIX TIepexoiax?

13. Tlouemy npw IJIABJICHUU BEIIECTBA TEMIIEPATypa OCTAECTCS MOCTOSSHHOW HECMOTpS Ha TO, YTO B
3TO BpeMsI TEIIOTa K CUCTEME MOABOIAUTCS?

14. Kakumu OJHOBPEMEHHO JIEUCTBYIOMMMHU (PaKTOpaMH ONPECISIETCS HAITPaBICHHOCTh
XUMHUYECKOTO Tporiecca?

15. Kakyro TEHIEHIIMIO CUCTEMBI BBIPAXKAET: &) SHTAIBIUUHBINA (akTop, 0) SHTPONUIHBIN GakTop?
Kakast ¢pyHKIMSI COCTOSHUS CUCTEMBI JaeT KOJTHMUECTBEHHYIO XapaKTePUCTUKY OAHO-
BPEMEHHOTO BIUSHUS TOTO U Apyroro ¢gakropa? Kakum ypaBHEHHEM ATO BhIpakaeTcs?



16.

17.

18.

19.

20.

21.

22.

23.

24,

Tema:

Yro HasbiBaroT sHepruei ['mo0ca? Kakum o0Opa3om nzMeHeHue 31oit BeaunuuHbl (AG)
yKa3bIBaeT Ha TEPMOJMHAMHYECKYIO BO3MOXKHOCTh UM HEBO3MOXKHOCTH CaMOTIPOU3BOJILHOTO
nporekanus npouecca? Kakoe 3nauenune AG onpeensieT paBHOBECHOE COCTOSTHUE CUCTEMBI?
I[Tpu xakom cootHomennu AH u TAS: a) cucrema HaxOAUTCSl B paBHOBECHH, 0) XUMHUYECKHUI
MIPOILIECC HAPABIICH B CTOPOHY AK30TEPMHUUECKON HIIM YHIOTCPMUUYECKON peakiinu?

Yem 00bsACHACTCS BO3MOKHOCTD SHIOTEPMHUSCKHUX PEaKIMid U IOUYeMy OHA BO3PACTALT C
yBEJIIMYEHHEM TEMIIepaTyphbl?

OHTaJBIUNHBIM WK SHTPONMUHBIM (AKTOPOM OIpeIeIsIeTCs] HalpaBIeHUEe XUMHUECKUX
peaknuii IpHu OYeHb HU3KHUX TeMIepaTypax?

[ToueMy mpu HU3KUX TeMIIepaTypax U B KOHICHCHPOBAHHBIX CUCTEMAaX BO3MOKHOCTh
MPOTEKAHUS PEaKIUil ONpeIesieTCs] B OCHOBHOM TOJbKO 3HaKOM AH? CornacyeTcst u 370 €
npuHIUnom beptno?

B03MO0XHO JI CaMOIPOM3BOJIEHOE MMPOTEKAHKUE MPSMOU PEaKIiu, €CITU TPU TIOJI0KUTEITHHOM
snayeHuu AS: a) AH>0, 6) |AH|>|TAS|?

CrannaptHas Teruiota oopazoBanus NH3 u PH3 paBHa coorBeTcTBeHHO —46,2 U1 +5,0
k/[x/mMonb. Kakoil cneayeT cienaTh BBIBOJ U3 3TUX JTaHHBIX 00 OTHOCUTENBHON YCTOWYHBOCTH
monekysn NH; u PH3?

[Tpu cxxurannu rpadurta odbpaszoBancs okcun yriaepoaa (IV) maccoit 8,86 r. Berancnure
tertoty obpazoBanusi CO, u3 anemenToB. TemnoBoit a¢ ekt peakunu AH= -79,2 kJ{x.
CrannaptHas teriota oopazoBanus MgO (k) u CO; () coorBeTcTBeHHO paBHa — 601,8 1 —
393,5 xIxx/Monb. Ternota paznoxxkenuss MgCO3; na MgO u CO,; AH=+100,7 x/[x/Momb.
Hcnionp3ys 3TH nanHble, HalauTe TeroTy oopaszoBanus MgCO3 u3 351eMeHTOB.

«KnHeTHKA H MEeXaHH3M XHMHYECKHX pealcunifl»

Peakmus unet mo ypasaerunro 4NH3; +50,=4N0O+6H,0. Kak u3aMeHUTCSI CKOPOCTh pEaKIIHH,
€CJIM YBEJIMYUThH JIaBjieHUE B 2 paza?

Peakmus mexxny BemectBamu A u B Beipakaetcs ypaBHenuem 2A+B=2C. HavanbHas
KOHIeHTpauus BeuiectBa A paBHa 0,3 Moinb/1, a BeujectBa B — 0,5 monb/n. Koncranra ckopo-
CTH peakuuu pasHa 0,8 /Mo’ MuH . PaccunTaiite HavyaJbHYI0 CKOPOCTb IPSIMOM pEeaKLuu U
CKOPOCTb 110 UICTEUEHUU HEKOTOPOI'0 BPEMEHM, KOT'/1a KOHLIEHTpaLus BeniecTsa A
ymeHblInaercsa Ha 0,1 Mosb.

Paznoxenne N,O Ha MOBEpPXHOCTH 30JI0Ta MPU BRICOKHUX TeMITEpaTypax MPOTEKaeT 1o
ypaBHenuto: 2N,0=2N,+0, KoncTanTa ckopocTy JaHHOH peakiuu paBHa 5 10™ n/MonbMuH
npu 1173 K. Hauanbnas konuentpauus NO 3,2 mons/n. OnpenenuTe cCKOPOCTb Peakuy Mpu
3aIaHHOU TEeMITepaType B HaYaIbHBIM MOMEHT U B TOT MOMEHT, Korja pa3ioxurcs 25 % N,O.

Peakuus uner no ypasuenuto 2NO+0,=2NO,. HauanbHble KOHIIEHTPALUU pearupyroumx
BeectB 0butH (MOJIB/T): C(NO)=0,8; C(O;) =0,6. Kak U3MEHUTCS CKOPOCTh PEaKIMU, €CITH
KOHIICHTPALHIO KKCIIOPOIa YBEIUIUTh 10 0,9 MOJIB/JI, a KOHIICHTPAIIMIO OKCHAA a30Ta a0 1,2
MOJIB/T?

Jokaxxute, 4TO peakuus B3auMOJEHCTBUSA MYPaBbUHOIO aJbJEIUIa U IEPOKCHIA BOJAOPOIA C
o0pa3oBaHUEM MYPaBbHHOMN KUCJIOTHI U BOABI SIBISETCS peakiield BTOPOro Mopsiika, eciu
yepes 2 4 mocJie Havasa peakius 3apepmuiachk Ha 50 %, a yepes 2 4 40 MUH KOHIIEHTpaLUS
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MypaBbUHOU KuCIOTHI cTana 0,285 monb/n. Ucxonusie konneHTpannn HCOH u H,O, onu-
HakoBbI U paBHbI 0,50 MoIB/1I.

PaccunraiiTe KOHCTaHTY CKOPOCTHU PEAKIMH NEPBOrO MOPSAKA, YUUThIBAs], YTO 3a 25 MUH
peakuus npoxoauT Ha 25 %, T. €. IpopearupoBaia YeTBEPTask 4acTh BELIECTB.

5 -1
KoHcTaHTa CKOpPOCTH peaKIuu IepBoro mopsaka pasua 2,5-10™ ¢ . Kakoe koamaecTBo
OCTaHeTCsl HempopearupoBabmuM yepe3 10 ¥ mocne Havyana peakuuu? HauanpHas KOHIIEHTpa-
1us paBHa 1 MOJB/I.

CKOJIBKO BpeMEHH HEOOXO0IMMO TSI MPOX0oxkaeHUs Ha 60 % peakiuu BTOPOTO MOPSIKA, €CIIH
IIpH TOi1 ke Temnepatype 3a 20 MuH peakuus nporekaet Ha 30%? HauanbHble KOHIIEHTpAUU
HCXOJTHBIX BEIIECTB OJIMHAKOBHI M PABHBI 2 MOJIB/I.

KoncranTta ckopoctt HekoTOpoi peakuuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monw-MuH. Haiiqute TemnepatypHblii K0O3()(OUITUEHT CKOPOCTH pEaKIuy.

Bo ck0IBKO pa3 yBeIMUUTCS CKOPOCTh pacTBOpeHHUs xene3a B 5 %-noit HC1 npu noBeiieHnn
TeMnepatypbl Ha 32°, eciau TeMIiepaTypHbIil K03 PUIMEHT CKOPOCTH pacTBOPEHUs paBeH 2,87

ITpn 393 K peakuums 3akaHunBaeTcs 3a 18 MuH. Uepe3 CKOJIBKO BPEMEHM 3Ta pPeaKLUs
3akoHunTcs npu 453 K, ecnu TemniepaTypHsbIil k03P GUITMEHT CKOPOCTH peaKIuu paBeH 37

Onpeznenute TemnepaTypHblii K0O3()(OUIIUEHT CKOPOCTU PEAKLIUH, €CIIU IPU TOHMKEHUU
TEMIEPATYpPHI, HA 45° peakuus 3aMeInIach B 25 pas.

KoHcTanThl ckopocTH peakiuu nepsoro nopsaka npu 288 u 325 K cooTBETCTBEHHO paBHbI
21021 0,38 ¢™*. Kakossl TeMIepaTypHbI KOAPPHUIMEHT CKOPOCTH ITON peaklui U KOHCTaHTa
CKOPOCTH 3T0 peakunu npu temneparype 303 K?

[Ipu HEKOTOpOI TEMIIepaType KOHCTaHTa paBHOBecHs TepMudeckoil nuccorpanuu N2Os=2NO;
K=0,26. PaBnoBecHas konuentpaunus NO, pasaa 0,28 Moib/11. Beruncianre paBHOBECHYIO U
nepBoHauanbHyto koHIeHTpauuu NoO,4. Kakas maccoBas nomst B % 3Toro BemecTsa
MIPOAUCCOLMUPOBAIa K MOMEHTY YCTAaHOBJIEHUS! paBHOBECHs?

[Tpu cuntese pocrena umeet mecto pasHoBecue peakiuu Cl,+CO=COCI,. Onpenenure
MCXOJIHBIC KOHIICHTPAIIMH XJIOpa U OKCHJIA YIIIepo/1a, €ClIM PaBHOBECHBIC KOHIICHTPAIMH
pasusl (Mois/n): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBroBecue peakiun COCl,=CO+Cl, ycTaHOBUIOCH MPH KOHIICHTPAIHIX
pearupyromux Beriects (Mouib/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCcHYIO
cucTeMy J00aBUIIH XJI0p B KoJMdecTBe 4 MoJib/11. Onpe/ieiuTe HOBbIe PaBHOBECHBIC
KOHIICHTPALIUHU PEarupyIOIINX BEIIECTB MOCIIE CMEIECHHS PABHOBECHS.

PaBHoBecHBIC KOHIOCHTpAUX BCIICCTB, YHAaCTBYIOIIHNX B PCAKIINU

CH3COOH+C,;HsOH=CH3COOC;Hs5+H,0 paBubI (Monb/11): C(kucnoter) = 0,02;
C(cmmpra) = 0,32; C(a3dupa) = 0,08; C(Boas1)=0,08. Kakumu cTanu paBHOBECHbIC KOHIIEHTpa-
IIUU TIOCTIE CMEILIEHUSI PABHOBECHS BCIICICTBUE yBenuueHus kKoHeHTpanuu Co,HsOH B 4 paza?
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Kakwne BemecTBa Ha3bIBAIOT JEKTPOIUTaMHU? UeM OTIMYAIOTCS UX BOJHBIE PACTBOPHI OT
pPacTBOPOB HEDJIEKTPOIUTOB?

YTo Ha3bIBAIOT U30TOHUYECKUM K03 durmeHToM 1? KakoB ero pu3nueckuii CMbICT U METOIBI
IKCTIIEPUMEHTATBHOTO omnpeaeaeHuss? OT Kakux (HaKTOPOB 3aBHUCAT 3HAYCHUS 17

Kakumu ycnoBusiMu onpezenseTcss BO3MOKHOCTD IEKTPOIUTUYECKON TUCCOUAluN
BeniectBa? Kakas BenmuunHa XapakTepu3yeT HOHU3UPYIOUIYIO CTIOCOOHOCTh PACTBOPHTEIS?
[NokaxuTe MEXaHMU3M PACIIa/ia YaCTHIl PACTBOPEHHOTO BEIIECTBA HA HOHBI.

Bynet nmu oguMHaKOBOM 3IIeKTpUYecKasi POBOJAUMOCTD BOJIHBIX U CTUPTOBBIX PACTBOPOB
OJIHOTO ¥ TOTO K€ BELIECTBA MPHU OJJHOM U TOH ke KoHIeHTpauuu? OObsicHUTE.

Kaxue BeTMYMHBI ABISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOMN MpoIecca 3IeKTPOIIn-
THYeCKOU auccormanuu’? Jlaiire ux onpeneneHus. Kakyro U3 HUX U OYEMY HA3bIBAIOT
MOCTOSTHHOM BEJIMUMHOMN?

Ha kakue rpymniibl yCJIOBHO €T JIEKTPOIUTHI IO BEIMYMHE CTETIEHU UX UCCOUaun?
[IpuBeauTe mpuUMepsI MpeACTaBUTENCH STUX TPYIIL.

Kak 1 mouemy BiMsieT Ha CTENEHb AUCCOLHUAIMH CIA00r0 AJIEKTPOJINTA BBEACHHUE B €r0
pacTBOp OJTHOMMEHHOT'O HOHA M pa30aBJIeHne pacTBOpa?

[Toyemy KOHCTaHTa JEKTPOIUTHUECKON JUCCOMALINY sIBIIseTCS Ooee ynoOHOM Xa-
PaKTEpUCTUKOMN JIEKTPOJIUTA [0 CPABHEHHUIO CO CTEIIEHBIO IUCCOLUAINN?

Kak BiusieT Ha pacTBOPUMOCTH BEIlIECTBA BBEJCHUE B €TI0 HACKIIIEHHBINH PacTBOpP OA-
HOMMEHHOI'O HOHA?

B kakux cimyyasix IpOHCXOJUT PaCTBOPEHHE OCAIKOB C 00pa30BaHUEM KOMIUIEKCHBIX
COEIMHEHUI?

Beinazger i ocaok npu CiIMBaHUU HachIeHHBIX pacTBOpoB: SrCl, u CaSO,; CaCl, u SrSO47?
B kakoii mocneoBaTeaIbHOCTH AOKHBI BBINIAATh OCAIKHU, €CIIU K paCTBOPaM, COJIEP KaIUM
HOHBI: 1) Ca®*, Ba®, Sr*" u 2) CI', I', Br, mocteneHHO nMprOaBIIsATh: K IEPBOMY PACTBOP
Na,SO,, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coneitl 6oibiie pacTBOprMa U Bo cKoJbKO pa3: CaSO, unu BaSO,4, BaCO3 nnu
SfCOg, Pb'z Ui PbC|27

OcraHeTcs i Mpo3pavyHbiM GubTpat u3-moa ocanka PhCly, ecu k HeMy 106aBUTH pacTBOp
HoAuIa Kanus?

B HaceimenHom pactBope Pbl, koHteHTpaus noaun voHoB paBHa 1,3 10" mons/n. Haiigure
KOHIIeHTpario HoHoB Pb?* B 31OM pacteope.

B nacsienHom pactBope Mgs(PO,), 06bemom 10 11 comepkuTest cosib Maccoit 3 r. Beraucnute
€€ pacTBOPUMOCTh U HAaWJUTE MOJIIPHBIE KOHIIEHTPAIIMH Ka)KJI0TO HOHA B 3TOM PacTBOPE.
YeM orpeniensercsi CTeNeHb CMEIIEHUs] pABHOBECHSI TUCCOIUAIINN BOJIBI IIPY PACTBOPEHHUH B
HEH COJH, CIIOCOOHOM K THAPOIN3Y?

Bcerna nu HelTpanbHOCTH pacTBOPA COJIM yKa3bIBaeT HAa OTCYTCTBUE rupoin3a? OObscHUTE.
st pactBOpoB Kakux coseit pH nmeer takoe ke 3HaueHue, Kak 17 Boabl? [lokaxuTe 310 Ha
npumepe NaCl u CH;COONHL,.

Kakwue u3 coseii He moBepraoTCs THAPOIH3Y, H €CJIU TOJBEPraroTCs, TO TI0 KAKOMY THITY:
K2SO4, NaySe, BaS, RbNO3, ZnCh, K;SO3, KCIO3, HCOOK, NaC10,4, KBrO?

Jns xakoit conu pH pactBopa 6yzaet umerts 6obiee 3HaueHre: NaNO3z min NaNOy,
CH3COOK niu CH3COONH,, KCIO miu KCIO3?
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Tema:

JlaiiTe cCpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(HATOB, CYIb(PUTOB U CYIbPHUIOB IIETOYHBIX
METAJUIOB 10 UX CIIOCOOHOCTH K THUIPOIIH3Y.

Kakue nBe paBHOBECHBIE CHUCTEMBI B paCTBOPAX KHUCIBIX COJICH ONPEENAIOT sl HUX 3HaYeHHe
pH? Yto siBnsieTcs mpuurHO# menouHon cpest aist pactBopoB NaHCO; u kucnoit auist
pactBopoB NaHSO3?

Jli kakux cosiei TMApOIU3 IPOXOAUT CTyNeHIMU? UeM onpeensercs uX Yucio U Kak
M3MEHSETCS HHTEHCUBHOCTh TUAPOJIN3a OT MEPBOM CTYNEHU K MOCIeAHENn?

[Touemy manuHOBast OKpacka geHoipTasienHa B pacTBOPE aleTrara HaTpUsl CTAaHOBUTCS Oosee
MHTEHCUBHOW IIPU HAarpEBaHUU PACTBOPA U CHOBA OJIETHEET MPU €ro OXJIAXACHUN?
OO0BbsicHUTE IPUUMHY U3MEHEHHUS CTENIEHU TUAPOJIN3a COJIEH MTPU HarpeBaHUU UX PacTBOPOB,
OCHOBBIBASICh HAa 3aBUCUMOCTHU AMCCOLUALIMU BOJABI OT TEMIIEPATYPBHI.

Yo Ha3bIBAIOT KOHCTAHTOU Tuposin3a Ke. 3aBUCUT JIM 3Ta BEJIMUMHA OT: IPUPOJIBI COJIH,
KOHIEHTpALMU pacTBOpa, Temmneparypsl? Uem onpenensercs OoJblliee WM MEHbIIEe 3HaUeHNE
K2 11 pa3inuuHbIX coei?

«OKHCINTENbHO-BOCCTAHOBUTEIbHbIE P€AKIHH H IJTCKTPOXUMHIECCKHUE NTPOLHECCHD>

[Tokaxxute ycI0BHOCTb TEPMUHOB «IIPUHUMAET» U «OTIAET» AIEKTPOHBI IPU ONPEIEICHUU
¢GbyHKUMH OKUCAUTENS U BoccTaHOBUTENs. [loueMy Takasi yCIIOBHOCTh BO3MOXKHA?

UTo Ha3bIBAIOT CONPSIKEHHON OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM MapoOil U CKOJIBKO MX
JIOJKHO Y4aCTBOBATh B OKUCIUTEILHO-BOCCTAHOBUTEIBHOM peakiuu? Uemy cOOTBETCTBYET
Kaxkaasi u3 Hux?

Uto Ha3bIBAIOT OKUCIUTEIIbHO-BOCCTAHOBUTENbHBIMU KO3 dunmeHTamu? Kakue MeTo b1
CYILIECTBYIOT JIJIsl UX onpeaeneHusi? [lokaxuTe CylHoCTh KaXa0ro U 00BSICHUTE, B KAKUX
Cy4dasiX ¥ OYEMY OJMH U3 HUX MPEANOUYTUTEIBHEE IPYTOro.

MEHSIOTCS WIIH OCTAIOTCSI TOCTOSTHHBIMHU 3apsiJl ¥ ATOMHBIM COCTaB HOHOB, YYaCTBYIOIIHMX B
OKHCJIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKum{x? Bo3Moxxuo nmu MMPEBpAIICHUC ITPOCTOI'0 NOHA B
OKCOaHUOH WM 00paTHBI nponecc?

Ecnu xucnora, B3siTast B U30bITKE, YIaCTBYET B PEAKI[MH KaK OKUCIIUTEIb MJIM BOCCTAHOBUTEIb,
TO COBNAAAET JIH JUIs Hee KOG (ULHUEHT B MOJIEKYJISIPHOM YPaBHEHUU PEAKIIUU C
OKHCJINTEIbHO-BOCCTAHOBUTENIBbHBIM? Pa3zbepure 3TH ciaydyan Ha IpUMepax B3auMOJICHCTBUS:
MeaH ¢ pa30aBlIeHHON a30THOW KHUCIIOTOM, COJITHOM KUCIOTHI C TUXPOMATOM KaJIHsl.

OOBbsiCHUTE IPUUUHY PE3KOT0 PA3IUYUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB JIBYX
MetaioB 1 rpymnmsl [IC, Haxonsdmmxcs B 5-M nepuoze.

Hanumure YpaBHCHUA nonypeaKuI/Iﬁ U NOHHO-MOJICKYJISIPHBIC YPABHCHHA, KOTOPBIMU MOT'YT
OBITh BBIPAXXCHBI ITPOLCCChI OKUCIICHHA U BOCCTAHOBJICHHUA B BOJHBIX paCTBOpax, HAYHIUX 10
CJICAYIOOIUM CXEMaM:

KC10 + KJ + H,SO4—
KBiOz+ HC1 — BiCls+
KC103;+ KNO; —KCI + ...
KCIO + KJ + H,0— KC1 +



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

IloxkaxxuTe BIUSHUIE Cpcabl Ha MPOTCKAHUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ Ha
IpUMEPC U3MCHCHUSA OKHUCJIMTEILHONU €EMKOCTH NepMaHraHar - MOHa.

Kakumu kuciotaMmu MOXKHO IOJIb30BATHCS AJIsL CO3AaHUS CPENbl IPU MPOBEACHUU Red-Ox
peaxnuii? [Touemy ¢ 3Toil 11e1bI0 IPUMEHSIOT O0BIYHO Pa30aBICHHYIO CEPHYIO KHCIOTY?

CnocoOCTBYyeT U KHCIas cpefia: a) OKHCICHUIO KaTHOHOB JI0 OKCOAHWOHOB; 0) OKHC-
JTUTEIHLHOMY JIEHCTBUIO OKCOAHHOHOB?

Dnekmpoonvle nomeHyuaIbl U HANPAGIEeHUE OKUCUMEIbHO-60CCIAHOGUME/IbHBIX
peaxuyui

Kakne OKHCINTEeNIbHO-BOCCTAHOBUTEIBHEIE CUCTEMBI Ha3bIBAIOT reTepo- u romor eHHBIMU? UTO
SABJIACTCA HpH‘IHHOﬁ BO3HHMKHOBCHHA CKa4yKa IIOTCHIIKMAJIA B CUCTCMaAX IICPBOT'O tuma? Ynaercsa
JIX SKCIICPUMCHTAJIBHO OIMMPEACIIUTE €TI0 a0COJIIOTHOE 3HA4YCHHEC, OTHOCUTCIIBHOC 3HaUYeHHe?

YUem JOJIKHBI OTJIIMYATHCA APYT OT ApYyra ABE OKUCIIUTCIbHO-BOCCTAHOBUTCIIBHBIC CUCTCMBI JJI1
TOTO, YTOOBI KX MOKHO OBLIO HUCITOJIb30BaTh IIpU COCTABJICHUU I'aJIbBAHUYICCKOT'O aJeMeHTA?

Kakyro nnpopmanuo coaep uT 31eKTPOXUMHYECKUN Psii CTAaHAAPTHBIX 3JIEKTPOIHBIX
MIOTEHILIMAJIOB O CPaBHUTENBbHON akTUBHOCTH BD 1 O® meramnos? [louemy oH naet Bo3-
MOKHOCTh O1leHUTh DJ[C rajbpBaHUYECKHUX 3JE€MEHTOB, COCTaBJIEHHBIX U3 JIOOBIX Hap
METaJIOB?

ITouemy BOAOPOAHBIN IEKTPOJ B ITape C MEAHBIM IMOTY3JIEMEHTOM SBISIETCA aHOJOM, a B Iape
C IIUHKOM - KaTOJI0M?

U3 getsipex metamwioB Ag, Cu, AU 1 Sn BeIOepHTE Te Mapbl, KOTOPHIE JAIOT HANMEHBIIYIO U
HanbombuIyI0 D/IC COCTaBIEHHOTO U3 HUX raJIbBAHUYECKOTO YIEMEHTA.

ITo xaxo#t popMyse MOKHO HANTH SIEKTPOIHBIN NOTSHIINAT METaJUIa TIPH JTFOOBIX
TeMITepaType W KOHIIEHTPALUH PACTBOPA €T0 COJIH, CIIH JJIsl HEro M3BECTHO 3HaueHue ¢°?
[Ipu kakux ycnoBusix ¢=¢°?

Kakue u3meHeHHs] KOHIIEHTPALUi PacTBOPOB COJIEH Ha 3NEKTPOJIe-OKUCIUTEIE U DIIEKTPO/Ie-
BOCCTaHOBHUTEJIE€ MPUBOIAT K YBEJIIMUCHUIO U YMEHbIIeHU0 D C?

2-
[Touemy B KauecTBe okucuTels ucrnonb3yercs xpom \VI\ B cocraBe nona Cr,07°, a He B
2-
coctaBe woHa CrO4”, u mouemy okucienue xpoma \lI\ 1o xpoma \VI\ npoBoautcst B e-
JIOYHOM cpene?

Inexkmponus. Koppozusa memannoe

Kakue 31ekTpoxuMudeckue npouecchl IPOTEKatT Ha AJIEKTPOJaxX IpHU 3JIEKTPOJIN3E PaCIIaBOB
anexTponutoB? [IpuBenute npumepsl.

N3 xakux IIpONHECCOB ClIaracTcs O6IJ_I8.51 peaKkuus SJICKTPOXUMHUUYCCKOTO PA3JIOKCHUA BeH_IeCTBa?

Uem oTauyaeTcs 3JIEKTPOIN3 BOJHBIX PACTBOPOB JIEKTPOIUTOB OT IEKTPOIIU3A X
pacruiaBoB? Kakue HOHBI U MOJIEKYJIbI, HAXOSLINECS B BOJHBIX pacTBOPax COJEM MOTYT BOC-
CTaHaBIMBATHCA HA KAaTOJIE U OKUCIATHCA Ha aHoje? Hamuimmre ypaBHEHHS COOTBETCTBYIOIIUX
pEeaKIUid.
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ITpu KakuXx yclIOBUSX U U3 KAKUX COJIEH, BO3MOYKHO, ITOJIYYUTh C TIOMOILBIO 3JIEKTPOJIN3a
OJTHOBPEMEHHO 1IeJI0Yb U KUCIOTY?

Haiite hopmynupoBky 3akoHOB Dapajiess 1 UX MaTeMaTUUYECKUE BhIpakeHUs. UTO Ha3bIBAIOT
grcnom Gapanes F? Uemy paBHa 3Ta BenTu4MHA B KyJIOHAX U ammep-yacax?

Bcerma mu Macca BBIIETUBIIETOCS HA AJIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJIUUYCCTBY
MIPOIIIEIIETO Yepe3 AIMEKTPOIIHT deKTpudecTBa? SIBIsSeTCs JIM 3TO HapyIIEHHEM 3aKOHOB
dapajnesn? UTo Ha3bIBAIOT BBIXOIOM 110 TOKY \BT\?

I[Tpu snexrponuse pactBopoB AgNO3, CuSQO,, BiCls, Haxoasmuxcst B ociie0BaTeILHO
COEJIMHEHHBIX JIEKTPOIU3EPAX, BBIACIUIOCH 5,41 cepedpa. Haiinure Maccy BhIIEIMBIINXCS
IIpu 5TOM MCJIU U BUCMYTaA.

OaMHAKOBO JIM OTHOLIEHHE K KOPPO3UU TEXHUUYECKOTO U XUMUYECKH yucToro Metaymuia? Yem
BBI3bIBACTCSI KOPPO3HsI OOBIYHOM cTasn?

CoBmazaeT U CpaBHUTENbHAS OIICHKA CIOCOOHOCTH K KOPPO3HH XKeJie3a U aTFOMUHUS TI0
3HAYCHHIO WX CTAH/IAPTHBIX AJIEKTPOIHBIX MTOTSHIIMAIOB H 110 UX IMOBEICHUIO B KOHTAKTE C
):1031 ()7 ¥4

Kakue CYIIECTBYIOT CITIOCOOBI 3allUThI MCTAJIJIOB OT KOppOSI/II/I? KpaTKO H3JIOKUTC CYIIIHOCTDb
KaXXJ0ro u3 Hux.

Ilpumepnutit Komnaexkm 3a0aHU 0711 KOHMPOJILHBLIX PAOOmM NO OUCUUNIUHE
«InemenmapHulii Kypc Xumuu
Tema: «OcHOBHBbIE MOHATHS ¥ 3aKOHbI XUMUH. OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX
coeIMHEeHUI»
Bapuant Nel
OmnpeaenuTe S5KBUBAJIEHTHI DJIEMEHTOB B MX okcuaax: Rb,O, MgO, Cr,03, SOs3.

It HekoToporo metaiia coenuusercs ¢ 8,89r 6poma u ¢ 1,78r cepol. Haitnure skBuBaeHTHBIC

Macchl Opoma u Me, 3Has1, 4TO SKBUBAJIEHTHAst Macca cepbl 16,0r/MoIIb.

3.

4.

Hanmmmure ypaBHEHMs peakuii, COOTBETCTBYIOIIMX CIEAYIOLIEH CXeEME:

SiO,+C Ca HCI 02 Ca3(P0O4)2

Cag(PO,); 1200°C A t°C B c D E

Hanummre rpadudeckue hopMyisl coeTnHEHUH U naite ux HazBanus: HyO,, SNO,, H3POy,

H»5203, (CUO H)zCO3, NaH,AsO,.

5.

Kakoii 00beM kuciaopoa ciefyeT 100aBUTh K 1M Bozayxa (21% O,), uToObI coaepkaHue B

HEM KHCJIOPOJIa MMOBBICKIIOCH 110 25%.



6. Omnpenenute HopMyiTy OJHOTO U3 KPUCTAIIIOTHIPATOB Cyab(aTa HATPUs, €CIH €ro Macca npu
MIOJTHOM 00€3BOKMBAaHUM yMEHbIINUIAch Ha 47%.

7. Hamnumure ¢hopmyIisl coneit, COOTBETCTBYIOIIMX CIICAYIOLIMM JABOHHBIM okcuaam: Pb,Os u
Pb30,4. HazoBure ux.

Bapuant Ne2
1. OnpezenuTe SKBUBAJICHTHBIE Macchl coequnenuit: Fe,03, KH,PO,4, Cr(OH)3, H,SiOs.
2. Onpenenute Maccy cepbl, 00pa3yromencs MNPy B3aUMOICHCTBHU CEPOBOIOPOIA KOITMUECTBOM

BeniectBa skBuBasieHTa 0,01M01b ¢ n30bITKOM KOHIIEHTpHpoBaHHOW HNO3
3. Hanumure ypaBHeHuUs peakluii, COOTBETCTBYIOIIUX CIEIYIOLIEH cxeme:
Fez(SO4)3 —p Xy —P FeCl, — P X5 —P Fes0y 4—X3 —» F€2(804)3

4. CoctaBbTe GopMyIbl (AMIUpHUECKUE TpadruecKue) BceX BO3MOKHBIX COJIeH 00pa30BaHHBIX
TUJIPOKCHIOM MAarHusi U XpOMOBOM KHUCIIOTOM. J[aiiTe Ha3BaHUS COJISIM.

S. K 50mi1 cmecu B 2-x okcuzax yrieposa nooasmwin 100Mi kuciaopoga v nogoxriu. B
pe3yibTare peakuy ooumii 00bem razos ymenbiuics Ha 10%. Bee 00beMbl ra30B H3MEPSUIUCH IPU
OJIMHAKOBBIX yclIoBUsAX. Onpenennure 00beMHBI COCTaB UCXO/IHBIN CMECH.

6. ITpu TepmuueckoM pasznoxxkeHun okcuaa mapradua (IV), B3aroro maccoit 0,435r, Bbiieauics
KHCJIOpPOJ 1 0OpasoBaiics apyroi okcu Maprania maccoit 0,382r. Kakosa popmyna storo okcuaa?

7. Uro Ha3bIBaIOT 3KBUBAJIEHTOM BeliecTBa? [Ipyu kakoM yclIOBUM 3KBUBAJIEHT UIEHTHYEH CaMOM
JacTHlle BeulecTa?

Tema: «Ctpoenue atoma. [lepnoanyeckuii 3aKoH ¥ epHOANYECKASA CHCTEMA XUMHU -
yeckuXx daemeHToB [I.1. MengeneeBa»

Bapuant Nel
1. UYro Ha3bIBAIOT MPUHIUIIOM HEONIPEAEIEHHOCTU U COOTHOLIEHHEM HEONPEEIIEHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb 1 Takue OpOUTAIN Y SJIEMEHTOB IIEPHUOIUIECKOM

CHCTEMbI? ATOMBI, KAKUX 3JICMEHTOB HMEIOT HanOOJIbIlIce 3HAYCHHE CYMMBbI N+]?
3. Hanummte snextporHo-rpaduueckue hopmyisr: Cr, Cl+°, Te?, Th.

4, HanummmTe a5exTpoHHbIe (OpMYITBI elle HEOTKPBIThIX 37eMeHTOB Nel08, Nel13 u ykaxwure,
KaKO€ MECTO OHM 3alMyT B IEPUOIUYECKON CUCTEME.

5. CKOpOCTh ABMKEHUS AJICKTPOHA 110 TIEPBOM OOpOBCKOI opOuTe paBHa 2187 km/c. Ecnn
MOTPEIIHOCTh B ONPEIEJICHUH CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJeT Npu 3TOM MOTPEIIHOCTh B
orpenieeHu KoopAarnHaTel? CpaBHUTE €€ CO 3HAYCHUEM pajinyca OPOUTHI.

6. [Hoscuute IMPpUYNHY pa3/indursid B BEJIMUMHAX HOHHBIX PAaIUYCOB IJIs1 U303JICKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*); 0,57(AI*)



7. O06BscHUTE 0000 HU3KYIO YCTOWIMBOCTH COSAMHEHUH P-3JIEMEHTOB 6-TIepro/ia B BBICIIICH

Bapuant Ne2

1. [TpumMeHUMO JI1 TTOHSATHE TPACKTOPHH JIBMXKCHHS K MUKpodacTuiiaMm? Yem 3To onpenensiercs u
KaKoe MOHATHUE eT0 3aMEHAET?

2. Vkaxute 3HaUeHUE KBAHTOBBIX YKCEI JJIsl BHEIIIHUX AJIEKTPOHOB B aTOMaX 3JIEMEHTOB C
NnopsiIKOBLIM HOMepoM 11, 14, 20, 23, 33.

3. Hanumrmte snextporso-rpaduueckne dopmyisr: Pd, Zr?, S,

4. Ha ocHoBaHMM yueHMsI O CTPOEHHM aTOMa O0BSICHUTE, IOYEMY SHEPreTUYECKHH S- IOJypOBEHb
BKJIFOUACT OJIHY OpOHTalIb, P-MIOyPOBEHB - TPH, 0-110JypOBEHB - MISTH U f- MOTypOBEHB - CEMb.
VYkaxkute Max 4uciio 3JIEKTPOHOB Ha 3TUX ITOAYPOBHSIX.

5. YeMy paBHa 1eOpOILIEBCKast IIMHA BOIHBI SIEKTPOHA, JBHIKYILIEIOCS CO CKOPOCTHIO: a) 6+10°
M/c; 0) 2187 km/c?

6. OHeprusi HOHM3aluH MPY TOCIIEN0BAaTENBHOM OTPBIBE IEKTPOHA OT atoMoB M( cocraBmser:
E1=733, Ex=1447 u E5=7718 xJI>x/Mo1nb. UeM 00BSACHUTH pe3koe Bo3pacTtanue Ejz?

7. Kakyro cTpyKTypy AOKEH UMETh BOCbMOM nieprnoa? IToBTOPSIET 11 OH NOJTHOCTBIO CEIbMOI
nepuoa’?

Tema: «XumMuudeckas CBA3b»
Bapuant Nel

1. Yem 00BACHUTH HEBO3MOXKHOCTH 0Opa3zoBanus 100% MOHHOM CBSI3M M UeMy MPUMEPHO paBHA
JI0J1s1 KOBAJICHTHOCTH B HanOoJIee HOHHBIX OMHAPHBIX COCTUHEHUSX ?

2. YcTaHOBHTE POCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJICKYJI 1 HOHOB, ONIPEICIUB
opOuTa M MeHTpadbHOTO atomMa U ux tur rudpuausamun: NF3, NO,', PH3, PO43'.

3. Kak no/mkHBI MEHSITBCS 3HAUCHUE MOMEHTOB Jurosiel Mojekyin B psay: a) CIF-BrF-1F; 6) NHs-
PH3-AsH3?

4, [TonspuzyemMocTh Kakoro U3 HOHOB Oosibiie: F wiu B, S% wm Tez', Cl" wmu I'? O6bsicaute
MIPUYHHY.

5. T s NaF=997°C, MgF,=1398°C, AlIF;=1040°C, SiF,=-90°C, PFs=-94°C, SFs=-56"C.
OOBsICHUTH HAOMIOJaeMYt0 3aBUCUMOCTh. OOBSICHUTH pe3koe paznuune Trut. AlF; u SiF, cuuTas, 4to
MOJISIPHOCTD CBSI3U paBHOMEpHO ymeHbmaeTcst oT NaF k SFg.

6. YeM 00BSICHATE 3HAUUTEIBLHO OoJiee BeICOKHE T1ul. U TK. BOIBI U IJIABUKOBOM KUCJIOTEI 110
CpaBHeHI/IIO C TEMU, KOTOpI)Ie JOJIKHBI COOTBETCTBOBATH UX MOJ'IS[pHI)IM MaccaM?

7. DNeKTpUUECKUit MOMEHT Ao MoJieKynbl HyS paBen

0,31 -lO'ngn-M, a HZSe-O,OS-O'ZgKn-M. Omnpenenure, Kak OTHOCATCS JJIMHBI TUTIONEH 00CHX MOJICKYIL.



Bapuant Ne2

1. [Touemy npu HaTMYUH OJHOM CBSA3HM MEXJy aTOMaMH OHAa MOKET OBITh TOJIBKO 0- cBsi3bi0? [pu
KaKHX YCJIOBHSIX 00pa3yeTcs m- U 0-CBSA3U?

2. Ckosbko cBsizell y atoma cepbl B Mosiekyiie SO,Cl,, y yriepona B mosiekyie COCly; kak 310
corjacyercs ¢ THIIOM THOpuAN3aIuu?

3. Kakas monekysa MosxeT cymectBoBath u mouemy? ClFs, FCls, Brls, I1Br3.

4, Kak u3mensiercs moispusyroiee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOPO# rpymmbl oT Mg k Ba u
MOYEMY 3TO MPUBOJUT K MOBBIIICHHIO TEPMUYECKON YCTOHYMBOCTH UX KapOOHATOB B TOH K€
MIOCJIEIOBATEIILHOCTH ?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTEe IPUYUHBI K3MCHEHUS ITOM
BEJIMYUHEL.

6. Kakoe coenunenue 6omnee Tepmuuecku yctoiunso? PDCO3 i CaCOg; PbCl, um PbBry.

7. Paccunraiite a3 pextuBHbIN pagnyc nona Na B kpucramie NaF, eciin KOHCTaHTa pENIETKH €ro
pasua 2,31-10™° wm, pamuyc noua F pasen 1,33-10™° u.

Tema: «Hauana xummn4yeckoi tTepmoguHaMukn. KuHeTuka u MeXaHU3M XHUMHYECKUX
peakuumin»

Bapuant Nel
1. JluxpomaT aMMOHUS IIPU HarpeBaHUM Pas3laraercs Mo peakuu:
(N H4)2Cf207(T)=N2T(F) + 4H20(F) +Cr203(T) AH® X p = -503 x/Ix

CKOJIBKO OHEPI'UH BBIACINIIOCH IIPU PA3JIOKECHUN HeKOTOpOﬁ nopuoun JuxpomMatra aMMOHUS,
€CJIn Macca TBEPAOro oCratka Ha 10r MeHbIIIEC MacChl HUCXOAHOro BEUICCTBA.

2. Ouransnus oopazoanus HyO,(T) U3 npocThix BemiecTs paBHa - 136,1 k/[»x/Momnb, SHTambIUSA
JMCCOITMAITAN Ta3000pa3HBIX BOJIOPO/Ia U KUCIOPOIa COOTBETCTBEHHO paBHBI 432, 490 k/[»/MOJIb.
Boruncnute snepruto casizu O-H B nepokcuie Bogoposa, npuHsB 3Hepruio cBsizu O-O paBHOI -
138,07 xJI>x/MOJIb.

3. Omnpenenure AH®29s 1 AU cuctembr: 4NH3(r) + 30,(r) = 2Ny(1) + 6H20(x)

4. [Tpu Temmneparype 100°C ckopocTh 0J1HOM peakiuuu B 2 paza 00bIIe CKOPOCTH BTOPOHA.
TemmnepatypHblii K03((HUIIMEHT CKOPOCTH NMEPBON PEaKLIUU paBeH - 2, BTopoi - 4. [Tpu kakoi
TeMIIepaType CKOPOCTH 00EUX peakiiii BBIpaBHUBAIOTCS?

S. Kak n3MeHuTCs gaBieHue B CUCTEME TepBOHAYaIbHO coaepxkamieir HBr u Oy, eciiu Kk MOMEHTY
HactymieHus pasHoBecusi: 4HBr(r) + O,(r) = 2H,0(r) + 2Bro(r)  mpopearuposaio 10% ucxomaHoro
KOJIMUYECTBa KUCIOPO/a, a paBHOBeCcHbIE KoHLIeHTpatruu [HBIr]=0,6 momns/m; [O2]=0,36 Monb/n?

6. Bo ckonbko pa3 cienyeT yBelIUYUTh KOHLIEHTPALUIO BellecTBa B, B cucreme:



2A;( 1) + Ba(r) =2A,B(1)

UToOBI Mpu yMEHBIIIEHUN KOHIIEHTpAIMHU BemecTBa Ay B 4 pa3a CKOPOCTh NMPSMON PEaKIuK He
M3MEHUIACh?

7. Hns nexotopoit peakuuu AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKIACHUM MPABUIBHBI:

a) K >1; 0) k<l; B) B paBHOBECHOI cMecH NPeoOIagaroT MPOAYKTHl pEaKLUH; I') B PAaBHO-
BECHOM cMecH Ipeo0I1ajatoT UCXOIHbIE BellecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnenuu 80r okcuaa xeneza(3) amoMunueM Beiaenutcs 426,3 k/x rerna. [Ipu
CropaHuu 5,4 T METATHYSCKOTO aTroMUHUS BiaeauTcs 167,3 k/x terna. Ha ocHOBaHMM 3THX
JAHHBIX, UCTIONB3Ys 3aKoH ['ecca, BeuncauTe 3HepreTudeckuii 3G ekt npu odpazoBanuu 1 Moib
okcupa xenesza(3).

2. AH® o5, MgO(x) u COx(r) cooTBeTcTBeHHO paBHa- 601,8 n -393,5 x/Ix/mMoink. Tennora
pasnoxenust MgCos va MgO u CO, IH=100,7 x/I>/monb. Mcions3yst 3TH TaHHBIC, HAWIATE TEIIIOTY
obpazoBanuss MgCO3 u3 2J1eMEeHTOB.

4. BbrancnuTh TeMiepaTypHbiit KO3QQUIIMEHT CKOPOCTH PeaKIMH, €CIM KOHCTaHTa CKOPOCTH €€
-7 -2
mpu 100°C cocrasiser 6:107, a mpu 150°C -7,2-10™.

5. Jist Toro utoObl yBenmuuuTh B 216 1 256 pa3 ckopocTh peakiuu cuaTe3a NHs, Bo CKOIbKO pa3
HaJ10 TIOBBICUTH B NIEPBOM cllydae KOHIeHTpauuio Hp, a Bo BTopoMm nasnenune? Kak uameHurcs
CKOPOCTb PeaKIiy NpH yBeIHMYeHUH naBieHus B10 pa3?

6. Cucrema C(rpadur) +COy(r) =2CO(r) AH° =172,5 xIx

Haxoautcs B paBHOBecuH. YKa3aTh: a) Kak usMeHurcs coaepxkanue CO B cucteme npu
MOBBILIEHUH t ¥ TpU HEM3MEHHOM faBiieHuu? C yBeIMUYEHUEM JaBJIECHUS TP HEU3MEHHOU
temneparype? 6) U3MeHuTCs 11 K p TIpU MOBBIICHUH O0IIETo AaBieHus U HemaMeHHoi t? [Tpu
yBenuuenun t? Ilpu BBegeHuu B cuctemy katanuzatopa? OTBeT 000CHOBATS.

7. Xumunyeckoe paBHoBecue peakuuu A(r) + B(r) = C(r) + (1)

Y CTaHOBUTH TIPH CIEAYIOMIMX KOHIEHTpanusax: (A) = 6Mounb/1, (B) = 2mons/n, (C) = 4momnb/1,
(1) = 3monp/n. B paBHOBecHyI0 cucteMy 100aBmin 4 Moib/1 BemiectBa B. Beruucnuts HoBbIE
paBHOBECHBIC KOHIICHTPAITUH BEIIICCTB.

Tema: «PacrBopbD»
Bapuant Nel

1. PactBop comepxurt 0,1monb CaCl, u 0,1momp AlCI3 B 21 pactBopa. KakoBa mMossipHas
koHmentpanus uona Cl” B pacteope?

-3
2. pH 1-10™ H pacTtBOpa c1ab0ro 0THOKHCIOTHOTO OCHOBAHHUS PaBeH 9. BrruncianTe KOHCTaHTY
JMCCOLIMALINN OCHOBAHUSI.



3. YKka3arb, He IPOU3BOAS BBIUHUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH PaBHOU KOH-
uentpauuu pH 6ombiie nin Menbie. OTBET 000CHYHTE UCXOAs U3 3AKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTposnTOB: KySe u Ky Te; NagPO4 u NaaHPO,.

4, Haiinure crenens ruponusa cojer v 3HadyeHne pH 11 ux pacTBOPOB KOHUEHTPALIMHU
0.1mons/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , mpu 25°C paBHo 2-107 . Brimazaer 1 ocanok AQ,Cr,07 npu cmemmBaHuu
paBHbIX 00BeMOB 0,05H pactBopoB AGNO3 u K,Cr,07? CteneHp AuUCCONMAIIMHN 3THX AJICKTPOJIUTOB
paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pacTtBope yKCYCHON KUCIOTBI (K=1,8-1O'5). Kakue 3HaueHus
MPUMYT 3TH BEJIMYMHBI 1ocsie qo0aBneHus K 11 pactBopa kuciotsl 0,2mons CH3COONa?
Koaddunment akruBnoctu vonos f{CH3;COQ) =0,7.

7. Cpasuuts pactBopumocTb POCl, u Pbl,, Be(OH), u Ca(OH),. OtBeT 060CcHYiTEe UCXOMS U3
MOJISIPU3AIIMOHHBIX TPE/ICTABICHUI.

Bapuant Ne2

1. PactBop comepsxkut 0,1moms - sxBuBanenToB (NH4)3PO,4 B 200Mi pacTBopa. KakoBa mossipHas
xoHuenTpamms noHoB NH;" B pactBope?

2. Beruncnute pH 0,001 pacTBOpa cepHOI KUCIIOTHI.

3. VYka3atb, He IPOU3BOAS BBIUHUCIECHNN, B KAKOM U3 PACTBOPOB JIBYX COJIEH PaBHOM KOH-
neaTpanuu pH Gombire nin Menbiie. OTBET 000CHYHUTE UCXO/SI H3 3aKOHOMEPHOCTH U3MCHCHHUS
KHUCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoiuToB: NaHCO; u Na,ClO3; NaClo, u NaClO.

4, Kakue BennyuHbI SBISIIOTCS KOJTMYECTBEHHON XapaKTEPUCTUKOM MPOIECCa AIIEKTPOJIU-
ThYecKon auccormanuun’? Jlaiite ux onpenenenue. Kakyro u3 HUX v mo4emMy Ha3bIBAIOT MTOCTOSTHHOM
BEJIMYMHOM ?

5. Haiinute crenens ruapommsa NalOs u NalO B pactBopax xonnenTpamuu 0,1 momns/n. 13
MOJIYYEHHBIX JIAHHBIX CICIIAliTe BBIBOJ O CPABHUTEIHLHOM CHJIC KUCIIOT, 00pa30BaBIIUX ATH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10™.

6. Bremanaer mu BaSO,4 npu no6aBneHun pacTBopa cepHOM KUCIOTH o0beMoM 100mi1 mpu
koHmentpanuu 0,2Moib/11. K pactBopy BaCl, Toro ke o6bema, ecitu MOJIsIpHast KOHIIEHTPALNs
9KBHBAJICHTA 3TOTO pacTBopa paBHa 0,2Moub/1.7 Byner mu qo0aBIeHHOE KOJTHYECTBO CEPHOM KHCIOTHI
SKBHUBAJICHTHBIM WJIH U30BITOYHBIM ?

7. Cronbko mois NH,Cl crenyer noGasuts 111 0,1M pactsopa NH,OH(K=1,8-10") s Toro,
uTO6H! KOHIEeHTparus noHoB OH™ crana uncienno papaa Kn? Yenosro npumem f(NH;)=1.

Tema: «OKHCJIHUTETbHO-BOCCTAHOBHUTEIbHBIE PC€AKIHH H IJTCKTPOXUMHUICCKHUE IPO-
mecChbD)



Bapuant Nel

1. 3aKOHYUTH COCTaBJICHHE YPAaBHEHUS PEaKIUH U 110100paTh KOAPGUIUEHTH IPOCTEHIINM
cnocooom: SO,+H3AsO4+H,0—H3ASO5+...

2. Hanuiure ypaBHEHMs peakiyii U Hogo06path KO3 PUIHMEHTHI SIEKTPOHHO-MOHHBIM METOIOM:
MnSO4+(N H4)28208+ H,O—HMNO,+...; HzOz"‘C&OCl—)

3. CocTaBuTh B MOJICKYISIPHON (hOpMe ypaBHEHUE PEAKITUH: [Fe(CN)e]* +H,0,—[Fe(CN)6]*+0,

4. Yemy paBHa MOJIIpHAs Macca SKBHBAJICHTA TICPMaHTaHATa KU KaK OKUCITHTEIS, €CITH 3TO
BEIIECTBO B MPOIIECCE PEeaKIIMKU BOCCTAHABIMBACTCS: a) 10 cynbdara maprania (II) 6) mo nuokcuma
Maprasiia B) 1o manranata kamus K,MnQO,?

5. Bynet nmu paboTtaTh raibBaHUYECKHIA SJIEMEHT, COCTOAIICH U3 BOIOPOIHBIX AJIEKTPOIOB,
norpyxennsix B 1 u 0,11 pacreopst KOH nipu 25°C, eciu kaxkyiuas CTeNeHb AUCCOIUAIMU PACTBOPOB
KOH cootBercTBenHO paBHbl 77 1 91%?

6. I'anpBaHMYECKHUN DIIEMEHT
(-)2Cr/2Cr*+ | H,SO, | (Pb) 3H,/6H" (+)

00pa3oBaBIICiiCs TPU KOPPO3UHU XpOMa, OITasTHHOTO CO CBHHIIOM, JaeT TOK cuiion 6A. Kakas
Macca XpoMa OKUCIUTCS U CKOJIBKO JIUTPOB BOJOPO/IA BEIACTUTCS 32 55¢ pabOTHI 3TOr0O
anemeHTa’?

7. MenaHblil KyJTOHOMETP COeIMHEH MOCIe0BaTEIbHO C JIEKTPOIU3EPOM, B KOTOPOM UIET
anekTposin3 BogHOro pactBopa AGNO3 Ha YTONBHBIX JIEKTPOAaxX (aliTe TMOTHYIO CXeMY IIPOIECCOB,
npoucxosmx npu wekTpomze AGNO;3). Ha kaTone B KyloHOMETpe BBIASTHIOCH 1921 Meu, a B
anekTponusepe 450r cepedpa. Onpenennre BIXO MO TOKY B dekTponusepe. Kakoii o0bem 3aiimeT
BBIJIEJIMBILUICS KMCIOPOJ, €CIIU 3TOT 00beM usmeputh npu 10°C u nasinennn 9730311a?

Bapuant Ne2

1. 3aKOHYHTH COCTABICHHE YPaBHEHHS PEAKIIMU U [TO100paTh KO3()PHUIIMEHTHI IPOCTEHIITUM
criocobom: Hy,SO4+KI+KCIO3—KCl+1,...

2. Hanummure ypaBHeHus peakuuii 1 mnogqo0pats K03(h(GUIUEHTHI 31€KTPOHHO-HOHHBIM METOJIOM:
HSO4+H,S+KMnO4—S+...; HNO3+FeS,—

3. CoctaButh B MOJIeKyIIsipHOI popme ypaBHeHHe peakuuu: NoHa+1,—Nao+I.

4, Kaxkyro maccy anmomMuHust MOHO OKHCIIUTH ¢ Tomotnbio 0,11 0,258 K,Cr,07 o peaknuun
Al+K,>Cr,07+ HzSO4—>A12(SO4)3+Crz(SO4)3+KQSO4+ H-0.

5. DJ1C ranpBannueckoi menu (-)Ag/AgNO; 0,0058  /a=98% | | Ag/x
1/a=85%/AgNO3(+)=0,085B. Omnpeaennure KOHIECHTPALMIO SJIEKTPOIUTA IPHU OJI0KUTEILHOM
ANEKTPOJIe, eCii KO3 (HUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AGNO3 ipu oTpUIiaTeIbHOM
Y TIOJIOKUTENBHOM 3J1eKkTpoie paBubl 0,945 u 0,750.

6. [Tpu paboTe raapbBaHMYECKOTO AJIEMEHTa



(1) 4A1/4A1 | H,0, O, | (Cr) 120H/6H,0, 30, (+)

o0Opa3oBaBUIerocs Mpu KOPPO3UH ATFOMUHUS, KOTOPBIH HAXOAUTCA B KOHTAKTE C XPOMOM, 32
Imun 20c ero paboThI HA XpPOMOBOM Katoze BocctaHoBMIIOCH 00,0341 kuciaopoaa.

OnpenennTe, HACKOJIBKO YMCHBIIINJIACH IIPU 3TOM MaccCa aTFOMUHUECBOI'O 3JICKTPOAa U UEMY
paBHa CHUJia TOKa, IPOTEKIIETO IO BHEIITHCH LCITH TaJIbBAHUYCCKOT'O 3JICMCHTA.

7. Yepes cepeOpsiHbII KYJIOHOMETP MPOIYCKAIN TOK B TeUeHHE 34. AMIEpMETp MOKa3bIBaJI CUILY
Toka paBHyto 0,9A. Haiitu % norpemHocty, 1aBaeMblii aMIIEpMETPOM, €CJIM 3a 3TO BpeMsl B
KYJIOHOMETpE Ha KaToje BelIenuiIoch 12,321 cepebdpa.

Tema: «CTpoeHHe U CBOIICTBAa KOMILIEKCHBIX COCUHEHMIA»
Bapuant Nel
1. HasBatp kommuiekcHbie coequnenusi: Ba[Cu(C,0,),], [Co(NHs)2(en)(Cl,)]Cl, [PtCI;][AuCly].

2. Hammucate dopmyner: a) Tetpaitogonnaar(lll) nuaausa™); 6) xmopum 6poMareTpaaMMu-
HakBaxpoma(lll); B) TppaMMHHXIIOpPOTMHUTPOKOOATIBT.

3. Moskro 1 ocaauts noust Ni%+ u3 pacteopa Ko[Ni(CN)4] o6bemom 11 1 C=0,1 Monb/nutp,

coaeprkairero 0,2 moabr KCN(a=80%), eciu 1006aBUTH 10™*moub cynabduaa ammonus? [pu kakoit MT

KOHIICHTPALUH Cylb(puaa aMMOHUS HauHeT Bhinagath ocagok? (ITP(NiS)=2- 10'28).

4, Omnpezienute THIT THOPUIN3AINK B CIAEAYIONMX KOMIUIEKCAX, a TaK e M300pa3uTe ux
reomeTpuueckyro Gopmyiny: [AuCly] ; [PtCls] .Yemy paBHBI HX MArHUTHBIE MOMEHTHI?

5. Jlnis ocaxieHust XJIOpU-HOHOB, COCTABIISIOIINX BHEIIHIOW c(hepy KOMIUIEKCHOTO COEIMHEHUS,
u3 100m 0,02m pactBopa coemunenusi CrClz-5H,0 morpe6oBanocs 20mi

0,2m pactBopa AgNO3. TTo pe3yapTaTam 3TOTO OIBITa COCTABHTE KOOPIUHAITMOHHYIO (POPMYITY
COEJIMHEHUS ¥ Ha30BUTE €TO.

3+
6. C JIMraHaaMu ¢J1a00Tr0 WM CUILHOTO IOJI KoMIuieKchl Co ABIAKOTCA CUJIBHBIMHA

2+ o
OKHUCIIUTENSIMU, a KOMIUIEKCH CO”" MpOSBIISIIOT BOCCTAaHOBUTENbHBIE cBoMcTBa? Kak 30
o0psacuser TKII?

Bapuant Ne2
1. Hassate komiutekcusie coequaenus: Nax[Zn(OH),], [Ni(H20)s](NO3),, [Co(ENn)3(NO3)s].

2. Hammcats popmyner: a) ammunnentanumanopeppat(Il) narpus; 0) nurugpokcoreTpa-
xnopormnatusar (IV) aMmmonus.

3. K 0,2m NiSO,4 mo6aBunu paBublii 006eM 2M NH3, BeranucinTh [Ni]2+, €CJIM CYUTATH YTO B
pactBope oGpasyercst komrurekchsiii noH [Ni(NHz)s]*+.

4- . 4-
4. B xommiaekcax [CO(NO,)s]™ u [Ni(CNS)g]™ nmuranasr o6magaroT cuiibHbIM 1ojeM. CocTaBbTEe
SHEPreTHUYECKYIO CXeMy 00pa3oBanus cBs3eii (MeTox BC) B 9THX KOMIUIEKCAX M YKa)KUTE€ MarHUTHBIC
CBOMCTBA KOMILIEKCOB.



5. Onpenenure KOOPIAUHAITMOHHOE YUCIO (X): [Fe”Fx]'(x'Z) ; [Fe”CIx]'(X‘Z).

6 7
6. Kaxkas snexkrponnas kondwurypaius, d° wiu d', naet 6onpliee 3Hauenne Ecyr st
OKTa’APUUECKUX BHICOKOCITMHOBBIX U HU3KOCITHHOBBIX KOMILJIEKCOB?

1. (maruerut). Kakomy copepxanuio (B %) MarHeTUTa 3TO COOTBETCTBYET?

Kpurtepun onieHKH 0TBeTAa CTYAEHTA IIPU BBINIOJIHEHUH KOHTPOJIbHOM padoThl

Ouenka TpeOoBanus K 3HAHUAM

OTIIMYHO IPUBEIEHBl  IIOJHBIE  IPAaBWIBHBIE  PELIEHUS, OTBETHl I'PAMOTHO
apryMeHTUPOBaHbI

XOpO1LO JIOTIYILIEHbl HE3HAUUTENIbHbIE IOIPEUIHOCTH IPU OTBETAX Ha BOIIPOCHI,

apryMeHTanus Obu1a He OJHOM

yIIOBJICTBOPUTENBHO | B OTBeTax Ha HEKOTOpBIE BOMPOCHI JOMYIIEHBI I'pyOble OHIMOKH, YacTh
BBIBOZIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBaHa HEIIPABUIBHO

HeyaoBieTBopuTebHO | OTBeThl Ha 50 1 Gonee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO BHIBOJOB
HE apryMEHTUPOBAHBI WU apTyMEHTUPOBAHbI HEIIPABUIBHO

IlIpumepnvie sapuanmol mecmoevix 3a0aHU
Tema: «OcHOBHBIE KJIACCHI HECOPraHUYECKHUX COCANHEHUID»
Bapuant Nel

1. ®opmyna kpucramtoruapara cyiabpaTta HaTpus, Macca KOTOPOTO MPU 00E3BOKHBAHUH
ymeHbmiiachk Ha 47%

1) Na;SOs * 2H,0  2) Na,SO, * 7H,0
3) Na,SO, * sH,0 4) Na,SO4 * 6H,0

2. KapOoHar kanus pearupyeT B pacTBOpE C BEIIECTBAMHU Habopa
1) CO,, SOz, H3PO,  2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO4  4) KHSO,4, NaOH, SO3

3. OnHOBpEeMEHHO HEe MOTYT HaXOJMUTCS B pacTBOpE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO,

3) NaClu H,SOs  4) NaOH u K;SO4




1)
2)
3)
4)

OI[HOBpeMeHHO B paCcTBOpPC MOT'YT HAXOAUTCS MOHBI

1) Ni%*, K, SO%, I 2) Pb**, $%, CH,COO; Ba?*
3)NH,", PO, ,Ca*, F  4) A1* Fe**, COs”, Br

Y CcTaHOBUTE COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas KucHOTa A: B3aUMOZCHCTBHUE C COMISIMU MEJH ¢ 00pa30BaHUEM OCaKa

2: ruapokcu Hatpus b: B3anmoeiicTBre ¢ cossiMu Oapus ¢ 00pa3oBaHHEM OcajiKa

3: congHas kucioTa B: B3auMopeiicTBue ¢ cepoil mpu HarpeBaHUU

4: cynbdat amoMuHUS I': B3anmosielicTBHE ¢ IIMHKOM ¢ 00pa3oBaHUEM BOJOpOIA

KosmdecTBo BO3MOKHBIX colieit oOpazoBanHbix H3S04 u AI(OH)
1)4 2)1 3) 2 4) 3 5)5

Bapuant Ne 2

IMuapun oHOBaIEHTHOTO MeTasuia coaepxkuT 12,5% Boaopoaa mno macce.
1) cepebpo  2) Harpuii 3) nuTHii 4)3010TO

Jlmokcun yriepoia MOKET pearupoBath ¢ BellleCTBaMU Habopa

1) CaO, (NH4)2CO03 pactop, HNO; 2) Na,CO03 pactBop, Mg, C (kokc)
3) KOH, H,S0Oy, pacTBop BaC|2 4) CuS04, NH3, NaOH
OnHOBpEeMEHHO HE MOTYT HAXOJUTCS B PAaCTBOPE BellleCTBa Habopa

1) BaCl, u NaNO;  2) BaCl, u NaBr

3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4

Kuciyro conb MOKHO MOJTYyYNTh B BOJHOM Cpesie NPU B3aUMOIECTBUI
1) LiOH u HBr 2)CsOH u P,05

3) Mg(0OH), u HCOOH 4) AIOH)3 1 N,O3

OnHOBpPEMEHHO B PACTBOPE MOT'YT HAXOJIUTCS MOHBI

1) Ba**, Na*, F, CO*

2) Ag', Ca**, Br, NOs
3) Zn** ,NH,", OH ", I
4) Cu®*, AI**, CI', SO4*

YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CIIoco0oM ero pacro3HaHus.

1: yrnekucnslii ra3  A: BO3ropaHue TICIOUIEH JTy4YUuHbI

aMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
KHCIJIOPOJT B: noMyTHeHHE N3BECTKOBOM BObBI
BOJIOPOJ I': u13BMeHeHne OKpacKy BIaKHOW MHAMKATOPHOM OyMaXKKu

Y CTaHOBUTH COOTBETCTBHE MCKAY BCHICCTBOM U CBOICTBAMH:

1) a3orHas KucioTa A: B3auMOJeiicTBUE C COJISIMU MEJU ¢ 00pa30BaHUEM OCaKa
2) TUApPOKCUA HATpus b: B3auMoJeicTBHE C CONMsIME OapHs ¢ 00pa3oBaHUEM OCajKa
3) cossiHas KUCIO0Ta B: B3aumogelicTBre ¢ cepoil pU HarpeBaHUU

4) cynbdat anromuHus [: B3aUMOJAEHCTBHE C IIMHKOM C 00pa30BaHHEM BOIOpOJIA



8. B pesynbrarte cieqyIonMX NpeBparieHnit

5i0Z+C Ca HCl 0z Ca3({P04)2

Ca3(PO4), X4 X, Xs X, Xs

o0pa3yeTcs KOHEUHbIN MPOAYKT X5

1) Ca(HPOJ), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,0;

Tema: «Ctpoenue atoma. [lepyuoanyeckuii 3aKOH M NMEePUOAUYECKAST CHCTEMA XHUMHYECKHX
3aeMeHTOB /I.. MeHaeeeBa»

Bapuant Ne 1
1. M3onneKkTpoHHBIE ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co®™, Mn
2. DnexTpoHHast eMKocTh T -nogypoBHs
1)14 2)6 3)18 4)10
3. DHeprus CpoACTBa K 3JIEKTPOHY B IEPHO/IE

1) He u3MeHsieTcsT  2) yMEHbIIaeTcs
3) yBenuuuBaeTcss  4) OCTArOTCS MOCTOSTHHOU

4. Pa3pemeHHbIit HAOOP KBAaHTOBBIX YHCEI 3JIEKTPOHA

Dn=3,1=00m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 4H)n=3,1=2,m=3

5. Haumensmuii paanyc uMeeT MOH
1) Cs™ 2) Ba** 3) Te*4) I

6. Monens aTroma, coznanHas D.Pezepdopaom HazbIBaeTCs

7. Yucio ypOBHeﬁ Yy aToMa OomnpeCacIsICTCA KBAaHTOBBIM YHCJIOM

8. DHeprus OTpbIBa 3JICKTPOHA OT aTOMAa HA3BIBACTCS SHEPTrUeh

9. Ecnu 37eKTpoH aenaet BeiOop Mexay 4d v 5 S aTOMHOM OpOUTAIIBIO, TO ATOM COICPIKUT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBHE MEXKIY DJIEKTPOHHBIMU KOHPUTYpAIIUIMU U XUMUYECKUMU Yac-
THLIAMHA

1: 1s%2s%2p%3s%3p*  A:Na'
2:1s%25°2p°3s%3p°  B: N

3: 1s%25%2p° B: %
4: 15°25°2p® I: Al



11.

Pacrionoxuts B HpaBHHBHOﬁ MMOCJICAOBATCIIBHOCTU 3aITOJTHCHUS SHCPICTUYCCKUX HO,Z[ypOBHeI\/JI
B aTOMax

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

Bapuant Ne 2

1.

10.

M303J1eKTpOHHBIE ATOMBI 1 HOHBI

1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
Ha6op kBanTOBBIX uncen N = 3, | =1, s=+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P

OnnHAaKOBOE KOJIMYECTBO AJIEKTPOHOB Y HOHOB

1) Ba®*, Mg?*, Cd**  2) Ba’+, I, Te* 3)Hg®, I,Sn  4) I, Cd*, sn*
DJEeKTPOHHAs! €MKOCTh {J -[IOIyPOBHS

1)6 2)14 3)10 4)18

DHeprusi HOHU3AIMH B TPYIIIE

1) He u3MeHsieTcsT  2) YBEIMYUBACTCS

3) yMeHbIIaeTcs 4) ocTarTCs MOCTOSTHHON
ATOMHBIEC OpOHTanu Aaf0T cymmy N+ =9

1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6S

Yucno HECIIaPCHHLBIX JJICKTPOHOB B aTOMC XpOMa B HeB036y)KI[€HHOM COCTOSAHHNH

Dneprus nonusanuu aroma Ca (3B): 11 = 6,113; 1, = 11,871; I3= 51, 21. TpeTbs sHEeprus no-
HU3AIHUA PE3KO BO3PACTACT M3-3a OTPHIBA JJIEKTPOHA

9 Yucno Op6I/ITaJIeI>’I Y aToMa OoIpeaCIACTCA KBAaHTOBBIM YHCJIOM

YCTaHOBHUTH COOTBETCTBUE MEKY ICKTPOHHBIMUA KOHPUTYPAIMSIMHA U XUMHYECKUMH Yac-
TULIAMU

1) 15%°25°2p®3s%3p°4s°3d°® A: F
2) 1s°25°2p°3s%3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe*?
4) 1s%25%2p? I:Cr

Tema: «XuMnueckas CBA3b»

Bapuant Ne 1



1. B psaay Bogopoansix coequHenuit anementoB VI A rpymmsi: HO — H,S- HoSe nonsiprocTs
cBs3u O — H:

1) yBenmuuuBaercs

2) He U3MCHSETCS

3) yMeHbIIaeTcs

4) cHayala yMEHbIIACTCs, IOTOM yBEJIINUMBACTCS

2. TonbKO KOBaJICHTHAs CBS3b MMEET MECTO B COCTUHEHUH ¢ (hOpMyIIoit
1) Ba(OH), 2) NH4NO;3; 3) H,SO4 4) Li,CO3
3. ATtom yriepojaa B BO30OYKJIEHHOM COCTOSIHUM 00pa3yer:

1) YCTBIPEC KOBAJICHTHBIC CBA3H, 3da CUCT YETHIPCX HECIIAPCHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 32 CUET JIBYX HECMAPEHHBIX JICKTPOHOB U HEMOACICHHON 3JICKTPOHHOM Haphl

3) HU OJHOM, aTOM yIJIepojia B HEBO30YKICHHOM COCTOSIHMMA XUMUYECKHUX CBSI3CH He
obpasyer

4) 1Be CBA3M, 33 CUET JBYX HECMAPEHHBIX 3JEKTPOHOB

4. BemiecTBO, KOTOPOE HE MOT'YT 00Pa30BLIBATH BOAOPOIHYIO CBS3b
1) H,O 2) HF 3)HN; 4) HI

5. sp’ rHOpUIU3AIHS PeaTu3yeTCsl MOJIHOCTHIO
1) SO, 2) CH,4 3) SO; 4) C10°

6. YCTaHOBHTH COOTBETCTBHUE MCKAY (I)I/ISI/I‘-ICCKI/IMI/I CBOMCTBaMH U THUIIAMU KPpUCTAJININICCKUX
PCUIICTOK:

1: KOBKOCThH

2: HU3Kas TeMIepaTypa KUIMEeHUs

3: BBICOKAs TBEPAOCTh

4: snexkTpuuecKas MpoBOJUMOCTh pacTBOPA
A: aTtomHas

b: MmeTannmuueckas

B: nonnas

I': monekynsipHas

7. YCTaHOBUTbH COOTBETCTBHE MEKAY I'MOpUAM3ALME U MOJIEKYJION WIN YacTULIEH

1) sp A: BeCl,
2) sp? B: CO5*
3) sp* B: NF;
4) sp*d I: PFs
I PFe
E: XeFs
Bapuant Ne 2

1. BemecTBO ¢ HOHHO# CBSA3BIO UMEET (hopmyITy



l) KBr 2) SO3 3) CH,

4) HC1

2. ATOMHasl KpUCTAJUIMYECKas PEIIeTKA XapaKTepHa JIs

1) anroMuHUS ¥ KapOuga KpeMHHUS

2) cepsl U loga

3) okcuaa KpeMHUS U XJIOpUAa Kalus

4) anmaza u 6opa

2
3. Sp” rubpuau3anus peaau3yercs MOJIHOCTHIO

1)SO, 2)SO0; 3)CHs 4)CIO

5) Cl0,

4, YcTaHOBHUTH COOTBETCTBHUE MCXKAY BC€IICCTBAMU U BUJAAMHU XHMHYECKOM CBSI3U B HUX 1

BOJIb(paM

anMmas

amMHaK
MOBapeHHast COJb

AZ KOBAJICHTHAs HOHﬂpHaH ajJiMas

B: KOBAJICHTHAsA HGHOHHpHaH aMMHaK
B: metannuueckas

I': nonnas

5. YcraHoBHUTH COOTBETCTBHUE MCXKAY BCHICCTBAMU U TUIIAMU KPUCTAJUIMYCCKUX PCHICTOK

YTJIEKUCIIBIN Ta3
KapOopyH[
HUKEJb

areTaT HaTpus

A: nmonHas

b: monexynspHas
B: metamnnueckas
I': atomuas

6. YcCTaHOBHTH COOTBETCTBUE MEX]y THOPUIU3ALIUEH ¥ MOJICKYION

sp®
sp?
sp’d?
sp’d
3
spd

PR R

OF2 B: SFe
BF3 I: SF4 .
XeFg . BeCl,

Temoi: «Hauana xumuueckoi mepmodunamuku. Kunemuka u mexanuszm xumuueckoii peakuuu)

Bapuant Ne 1

1. Bo ckombKo pa3 yBeauuuTcsi ckopocthb peakimu Ha(r) + 1o(r) = 2HI(r) npu yBenuueHunn gasie-

Hus B 3 pasza

1) B9 pa3 2) B 8 pa3

3) B 6 pa3 4) B 3 pa3

2. Tlpu Temnepatype 90°C peakums npotekaet 1 muH. [Ipu kakoit TemnepaType peakius 3aK0H-
gutcs 3a 14 21 MuH, eciu TeMIiepatypHblid ko3 uimeHT papeH 3



1) 50°C  2)40°C 3)60°C 4)150°C 5) 140°C

3. Xumwuueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 81,(r) + 8H,S(d - Q cmecTuTcs BripaBo
NIPY TIOHWKCHUH

1) konuentpanuu H,S
2) konuenTpauuu HI
3) naBneHus

4) Temnepartypbl

4. Xummueckoe paBHoBecHe peakuuu Zr(7) + 2C1,(r) = ZrCly(r) + Q cMerniaercs BrpaBo npu
1) MOBBINICHUH JaBJICHUS
2) noBbimeHnn KoHeHTpanuu ZrCly
3) IOTOJHUTEILHOM BBEJIEHUN ZI
4) MOBBIIIICHUH TEMITEPATYPHI

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIIEHTPAIIMH BEIIECTB
(momb/m) coctaBmm: A - 0,03; B - 0,02; C - 0,004. VicxomHas KOHIIGHTpaIHs BeIecTBa A
(Momb/7) paBHA

1) 0,036 2) 0,002 3)0,024 4) 0,026 5)0,030

6. U3 2 momb CO u 2 mons Cl, obpazoBanock npu HekoTopoi Temneparype 0,45 moie COCL,.
KoncranTa paBHoBecus peakiun CO + C1l, = COC1,(r)

1)0,19 2)0,09 3)0,12 4)0,21

7. CrangaptHas Teruiota oopazoBanus MgO (k) u CO; () cooTBeTcTBEeHHO paBHa -601,8 u -
393,5 xIxx/Momnb. Ternota paznoxxenuss MgCO3; na MgO u CO; AH = 100,7 xJ{»/Mob.
Tennora obpazopanust MgCO3

1) -1096 x/Ix/mMonb. 2) -1006 kJ]x/Mob.
3) -996 x/Ixx/Moab.  4) -876 kJIK/MOJb.

8. TGHHOTa, KOTOpas nmorjiomacTCAa W BbIACTIACTCA IMPU Pa3I0KCHUN XUMHUYCCKOI'0 COCIUHCHUA
KoJIm4ecTBOM 1 MOJIb Ha IMPOCTHIC BEUICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsAMOI peakluy paBHa CKOPOCTU OOPATHOM peakluu, TO HACTYMAeT XUMHUYe-
CKOe

10. 3aBUCHUMOCTb CKOPOCTH PEAKLIUU OT TEMIEPATYPhl ONPEEIIIETCs IPABUIOM

Bapuant Ne 2

1. Bo ckombko pa3 yBeauuutcs ckopocts peaknun CaO(1) + CO,(r) = CaCOs(1) mpu yBennyeHUN
JaBJieHus B 3 pasa

1) B9 pa3



2) BS8pa3
3) B6pa3
4) B3 pa3
5) He U3MEHUTCS

. Bo ckosbKO pa3 yBeIMUNTCS CKOPOCTh peakunu npu Harpesanuu ot 75°C no 115°C, ecin
TemInepaTypHblii Ko3duimeHt pasen 2

1) B2 pa3
2) B4 pa3
3) B8 pa3
4) He U3MEHHTCS

5) B 16 pa3

. HpI/I MOBBIIICHUHN JAaBJICHUA XUMHWYCCKOC PABHOBCCUC CMCIIACTCA BIIPABO

1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(1) + CO,(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF() + No(r)  4) CHa(r) + 4S(r) = CS(r) + 2H,S (1)

. Xumnyeckoe paBHoBecue peakunu 4FeS;(1) + 110,(r) = 8S04(;) + 2Fe,03(1) +Q cmectutcs
BIIPABO TPH

1) MOBBIIICHUH JTaBICHUS
2) noBbIIcHUN KOHIIEHTpaIuu SO,

3) nonoiHKUTEIbHOM BBeAcHHN Fe,03
4) MONOJIHUTEILHOM BBeJicHHH FeS;

. B romorennoii cucreme Ha(r) + Ix(r) = 2HI(;) paBHOBECHBIC KOHIICHTPAIIMK BEIIECTB (MOJIB/IT)
coctrapmwiu: HI - 0,02; I, - 0,05; H, - 0,03. McxoaHasi KOHIIEHTpAI#s BOJopo1a (MOJIb/JT) paBHA

1)0,04 2)0,01 3)002 4)003 5)0,05

. B romorennoii cucteme 4HCL(r) + O,(r) = 2H,0( 1) + 2C1; paBHOBECHBIC KOHIICHTPAIHH Be-
mectB (Mouib/n) coctaBmu: HC1 - 0,85; O, - 0,44; C1;, - 0,3. McxoaHas KOHIICHTpAIUs KUCIIO-
pona (Momb/1) paBHa

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89

. IIpu cxuranuu rpacdura odpaszoaics okcua yriaepoaa (1V) maccoii 8,86 r. Temnooit agdext
peakmuu AH = -79,2 /. Terora o6pazoBanus CO,

1) -393,3 kJIx/MOb

2) -358,4 xJIx/mMomb

3) -335,5 xJx/momnb

4) -326,4 xJIx/MoJb
. Temnora, KOTOpast MOTIIOMIAETCS WK BBIIEISIETCS TIPU 00PAa30BAHUN XUMHUYECKOTO COCTMHEHHS
KOJIMYECTBOM BEIIeCTBa | MOJIb U3 MPOCTHIX BEMISCTB MPH 3aJaHHBIX YCIOBUIX
Ha3bIBACTCS

. CmMernrenre XMMHYECKOTO paBHOBECHUSA ONPECACTIACTCA MPUHIIUIIOM




10. MunumanbsHast 130bITOUHAS SHEPrHsl, KOTOPOIl TOHKHBI 00J1a/1aTh MOJIEKYJIbI, YTOOBI peaKIus

MCXKAY HUMU CTaJla BO3MOKHOM Ha3bIBACTCS

Tema: «PacrBOpbI»

Bapuant Ne 1

1.

Cwmemranst 100 T 20%-H0r0 pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOI'O BEIIECTBA.
KonnieHTpanus noirydeHHOT0 pacTBOpa

1)24  2)12  3)36 4)48

Jst monydenusi 9%-HOro pacTBopa COJITHON KMCIOThI Hamo pactBoputh 67,2 1 HCI B Boze
Maccou

1) L107xr  2)0,505xr 3)0,987kr 4) 1,227 xr

YpaBHeHUIO 3Ag+ + PO43' = Ag3PO,4 cooTBeTCTBYET B3aUMOICHCTBIE
1) AgNOs ¢ Na,PO, 2) Ag,0 ¢ H3PO,

3) AgNO; ¢ H3PO4  4) AgCl ¢ NazPO,

KHCI0THOCTB pacTBOPOB COJIEH ¢ OMHAKOBOM MOJISIPHON KOHLIEHTpALMEN yBEIINYMBAETCS B
pany

HUTPAT KaJusl, CHIIUKAT Kaus
OpoMU/T KaJIbLIUsL, OPOMHUT aTFOMHHHS
XJIOpUJ Kamusi, PTopuI Kaaus
XJIOPHJT JIATHUS, XJIOPU KaJTHS

Xnopup 6apus maccoit 41,6 r pactBopuiu B Boje. B monyuenHom pactBope conepxkutcs 0,35
MOJIb XJIOpHA-NOHOB. CTENeHb AUCCOUANNH XJIOpHIa Oapust

1)875%  2)175%  3)57,1%  4)96%

Ecau xoHmenTparus pactpopa ruapokcuaa ammonus pasia 0,1M u K, = 1,76*107, 10 ero
CTENEHb HOHU3ALUU (Olyo) COCTABUT

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

Ecim koHUIEHTparwms HoHoB Bogopona [H'] n anerar-nonos [CH;COO] B 0,1M pacTBope yk-
cycHoit kucioTsl paBaa 0,00132 Moub/1, TO €€ KOHCTaHTa HOHU3AIHH

1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10™*
KoHnuentpanuio noHoB Bogopoaa B pactBope nipu pH = 4,32 paBHa

1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°



9. AKkTHBHas KOHILIEHTpaIUs aHHOHOB don- B 0,01 M pactBopa ruapokcuza kanust KOH, yuuteiBas
MOHHYIO CHILy pacTBOpa paBHA

1)9*10°  2)8*10° 3) 7*10° 4) 6*10°°

10. Koncranra ruaponusa, crenenb ruaponunsa u pH 0,1M pactopa conmu HCOONH, (Kn(kuc)=
1,8*10™, Kn(ocH) = 1,76%10°)

1) 3,16*10°,0,177 1 6,5  2) 4,76*10™, 0,745 u 8,3
3)2,74*10°, 0,587 u 8,54  4) 5,75*10™°, 0,345 u 6,62

Bapuant Ne 2

1. K100 ma 96%-nol cepnoit kucnotsl (p = 1,84r/mmn) npubdasuiu 400Mi1 BOABI, MOTYIHIICS
pacTBop MWIOTHOCTHIO 1,225 r/Mi. MonsipHast KOHIIEHTpAIUs pacTBOpa

1)3,78M  2)221M  3)257TM  4)4,02M

2. N3 400 r 20%-H0Tr0 pacTBOpa NpU OXJIaXKIECHUU BBIAEIUIOCH S0 I' paCTBOPEHHOT'O BEILIECTRA.
MaccoBast 1011 BEIlIECTBa B OCTaBLIEMCS pacTBOpE

1) 8,6 % 2)6,3% 74% 4)95%

3. Ypasuenuo Fe** + 30H = Fe(OH); cooTBeTCTBYET B3anMoeiCTBHE
1) FeC13 ¢ KOH 2) Fex(SO4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH)3 c HC1

4. 1Ilen04HOCTH PacTBOPOB COJICH C OTMHAKOBOW MOJISIPHOM KOHIICHTPAIIMEH yBEINYUBACTCS B
pany

1) xapOoHaT HATPUSI, HOIUIT HATPUS

2) cynbhuT Kaius, cyibdun HaTpus
3)HUTPUT HATPHSL, HUTPAT HATPUSI
4) xyi0puj TUTUSA, XJIOPUJ AMMOHUS

5. KommuectBo otpuniatenbHbix HOHOB B 120 T 10% pacTBOpa aMMOHUS, €CJIU CTETeHb JUCCO-
nuaruu cou pasHa 90%

1) 0,135 moman
2) 2)0,15 monb
3) 3) 0,167 monb
4) 4) 1,67 monb

6. Ecnu konnentpanus azotuctoit kuciotsl HNO; paBna 0,12M u K, = 6,9*10'4, TO CTEIEHD €€
HOHU3AIIMU COCTABUT

1) 7,6*107
2) 8,6%107



3) 8,6*10°
4)7,6*10°

5
7. Ecnm KOHIEHTpanus pacTBopa ruapokcuaa ammonus pasaa 0,1M u K = 1,76*10, To ero
CTETICHb MOHU3AIIMH (a;0;;) COCTABHUT

1) 1,3*10%
2) 1,5*107
3) 1,3*10°
4)1,5*10°

8. KonuenTtparms noHoB Bogopona [H'] 6%-Horo pacTBOpa XJI0pOBOIOPOIHON KHCIOTH (P =
1,028 r/mi) coctaBnsieT

1) 1,69

2) 2)1,76
3) 3)1,78
4) 4)1,65

9. AxtuBHOCTH Xyopua-uoHOB B 0,1 M pactBope xmopuaa varpus NaCl pasHa
1) 7,58*10%
2) 7,62*10
3) 7,68*107
4) 7,54*10%

10. Crenens ruaponusa u pH comu 6pomuna ammonust NH4.Bu pH 0,011 pactBopa (Ko = 1,76*10
)
1) 2,38*102 1 5,62 2) 4,52 *10° u 8,34 3)5,68 *102u 6,32  4) 3,54*10™"2 1 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM M 3JIEKTPOXMMHYECKH e MPolecchbD)
Bapuant Ne 1

1. Peakuus AucnponopIHOHUPOBAHUS
HNO; = HNO3; + NO + H,0
KoMnQO,4 + H,0 = KMnO,4 + MnO4 + KOH
NH4sNO3; = N,O + H,0O
KCIO3; = 0, + KCI
2. Peaknus BHyTPUMOJIEKYIISIPHOTO OKHCIICHUS-BOCCTAHOBJICHHUS
1) AgNO3; = Ag + NO; + O,
2) Ag,0 =0, + Ag

3) K>S0;3 = K,S0O,4 + K,S



4) NO, + H,O = HNO3; + HNO,

3. Ompenenure cymmy ko3 dunuentos B ypasaenue peakiuun CaOCl, + H,O + NaBr —
1) 8
2)7
3)9
4) 10

4. YCTaHOBHUTH COOTBETCTBHE
1: mpoaykTs anexTposin3a paciuiaBa CuCly A: CuuCl,
2: mpoaykTsl dnekTpoausa pactBopa CU(NO3z),  b: Cum O;
3: mpoaykThl 3nekTponu3a pactBopa Ca(NO3), B: H,u O,

I': CauO»,
,HZ H2 u Clz

5. B npouecce anexrponusa pactBopa NaCl, npu cune Toka SA 3a 85 MUH Ha aHOZE BHIICIACTCS
MPOYKT 00bEMOM 71 (OKPYTJIUTB JI0 IECSTHIX )

6. st oxkucnenus B kucinoii cpeae 0,05 1 0,2 M NaNO; notpebyerces 0,25 1 pactBop KMnO,4
00BeMOM 71 (OKPYTJIMTB /10 COTHIX)

7. Ucxons us peakiuu S0, + HCIO,4 + H,O = HCI + H,SO, , rie 1 1 pactBopa coaepxutcs 10 T
HCIO,, nHopmansaocts HCIO,4 paBHa -MOJIB/JT (OKPYTIUTH JIO IECSATHIX )

8. 3HaueHHEe 3IEKTPOIHOrO MOTEHIMAIa Meau, morpyxennoi B 0,0005 u pactBop Cu(NO3),
PaBHO B (okpyriuTh 10 THICSYHBIX)

9. Ec/u KOHIIEHTPAIHs HOHOB BO0PO/a B pactBope 4,8%107 Momb/1, To mOTeHImAan BOXOpOI-
HOTO JIEKTPOJIa PaBECH B (OKpyrJInTh 10 THICSYHBIX)

10. Ecou B 0,51 pactBopa conepxutcs 0,0699 r FeCl, r, To moTeHIman xene3Horo 31eKTpoia
paBeH B (oxpyrauTh A0 THICSAYHBIX)

Bapuant Ne 2

1. Peakuus BHYTPUMOJIEKYISIPHOTO OKHCIICHUS-BOCCTAHOBICHHUS
1) KC|O3 = 02 + KCI
2) NH;NO3; = N20 + H,0
3) HN02 = HN03 + NO + Hzo
4) Ko:MnOg4 + H,O = KMnOy4 + MnO4 + KOH

2. Peaknus qucTiporioOpIHOHUPOBAHUS

1) KyS0;3 = K,S0,4 + K,S 2) NO, + H,O = HNO3; + HNO,

3) AgN03 = Ag + N02 + 02 4) AgZO = 02 + Ag



10.

Tema:

Omnpenenute cyMMy KO3 (GHUIIMEHTOB B ypaBHEHHUE PEAKLIUU

K,Cr,07 + H,SO,4 + Na,S0; —
1) 17
2) 18
3) 19
4) 20
YcTaHOBHTE COOTBETCTBUE
1: KMnO4 + Na,SO3 + H,SO, —  A: MnSO, + K>SO, + Na,SO4 + H,O
2: KMnQO,4 + Na,SOs + H,O — B: MnO, + KOH + Na,SO,4
3: KMnO,4 + Na,SO3; + KOH — B: KoMnO4 + Na,SO4 + H,O
I': MnSO,4 + KOH + Na,SO4 + H,O

B npouecce snextponuza pacruiasa NaCl, npu cuse Toka 2A 3a 45 MUH. Ha KaTo/ie BhIIENSAET-
Csl MPOJIYKT Maccoi I (OKpYIJIUTB J10 COTBHIX)

B mporiecce anekrponuza pactBopa NaSO,, mpu crute Toka 2A 3a 2 9 Ha aHOJIE BBIICIISACTCS
MPOAYKT 00bEMOM 71 (OKpPYIVIUTh A0 COTHIX)

Eciu nuxpomat-non BocctanaBnuBaercs 10 xpoma (I11), To monsspHast KoHIIEHTpaust SKBU-
BaJieHTa quxpomara kanus (o =10%; p = 1,07 r/mi) paBHa MOJTB/JI.
(OKpYTJIUTBH 1O COTHIX)

s B3aumonetictus ¢ 0,25 monbs KoCr,O7 tpebyercs 2 H pacTtBop HBr o6semom
71 (OKPYTJIUTH IO COTHIX)

-3
Ecnu xoHIeHTpalyst HOHOB BoJiopoJia B pactBope 3,8%10™ Mouib/i1, TO MOTEHIMAT BOAOPO/-
HOTO JIEKTPOJia paBeH B (oxpyriuTh 10 THICSYHBIX)

Ecau notenuman BOAOPOAHOIO 3JIEKTPOAa paBeH - 236 MB, TO akTUBHOCTH HOHOB BOJIOPO/Ia B
pacTBope paBHA MOJIb/J (3amKcaTh B CTAaHAAPTHOM BU/IE)

«CTpoeHHe H CBOICTBA KOMILJIEKCHBIX COeIUHEHHH )

Bapuant Ne 1

1.

2.

[TapamarHUTHBINA HU3KOCITMHOBBIN BHYTPHOPOUTAIBHBIN

1) [Mn(NO2)e]”

2) [CoBrg]*

3) [Fe(CO)J*™

4) [VCLe]"

Y CTaHOBUTH COOTBETCTBHE MEX/y Ha3BaHUEM U (OPMYIIOH KOMIUIEKCHOH cosn
1: Ky[PtC14]

2: [PtC1s(NH3)3]Br
3: [CoF3(H20)3]



4: [Co(NHz)e][Co(NO)e]

A: TerpaxnoporutatuHat (1) kanus

b: 6pomua TpraMMuHTpUHUTPOXIOpOILIaTHHEL (1V)

B: TpuakBaTpudTOopoKoOansT

I': rekcanutpokoOanbtaT (1) rekcaammunkodansra (11 1: nuxiaoporerpaammunnukens E:
rekcarnanodeppat(Il) kamus

3. YcTaHOBUTH COOTBETCTBHE MEXKIY (OPMYJION COSAMHEHUS M KOOPIWHAIIMOHHBIM YHCIIOM
1: [FeFx] *? A: 6

2: [Pt(NoH4)x]* B: 4
3: [Pd(NH3)x]** B:5
I:7
H:3

4. Ecmu pactBop coxepxut 0,05 monb/1 Ko[Ag(CN)s] 1 0,05 moas KCN, K, = 1*10%, 1o
KOHIICHTpPALUs HOHOB cepedpa B MOJIb/JI

5. Ecnu myia KOMIUIEKCHOTO MOHA SHEPTus paciieryieHus pasHa 167,2 kJ>x/MoJb, TO OH MOTJI0-
LIAET CBET C JJIMHOM BOJHBI B HM

6. Ecau mpu aeiicTBUH pacTBOpa CEpHOM KHUCIOTHI Bech Oapuii u3 pactBopa Ba(CN),*Cu(CNS),
ocaxkmaercs B BUAE Cyibdara 6apus, TO KOOpAWHAIIMOHHAS (popMysia COH

Bapuant Ne 2
1. TlapamMarHUTHBIM BHICOKOCITMHOBBIN BHYTPHOPOUTATBHBIN
[VCIe]*  2) [Fe(CO)*
[NiCLI”  4) [Pd(NHz)s]”*

2. YCTaHOBUTH COOTBETCTBUE MEXIy Ha3BaHUEM U Gopmysoi kommuiekcHoi comn 1: Ks[Fe(CN)sg]
A: rexcaumanodeppat(l11) kamms

2: [Ni(NH3),]Cl; b: xnopun Terpaammunaukessi(11)
3: K;[SiFg] B: rexcadropocmukar (IV) xanust
4: [Ni(CO)4] I': TeTpakapOOHIITHUKEH

J: muxaopoTeTpaaMMUHHHUKEIIS

E: rexcanimanodeppat(ll) xamus

3. YcTaHOBUTH COOTBETCTBUE MEKIY (POPMYJION COEAMHEHUS U KOOPIUHAIIMOHHBIM YUCIOM

[Ni(CO)x]° A4
[Co(CN)x]*¥ B: 6
[Fe(CO)x]° B:5

I:7

H:3



4. Ecmu pactBop comepxkut 0,02 moman/m Cd(NO3), u 1 moms NH3, Ky, = 2,75*10'7, TO KOHIIEH-

Tpalusa HOHOB KaJIMHs B MOJIB/JT

5. Ecmm MaKCHUMYM IOIJIOMICHUA BUANMOT'O CBE€TA JJIs1 KOMIIJIICKCA COOTBETCTBYCT AJIMHE BOJIHBI

400 HM, TO HEprus pacuiernyieHus B K/ >x/Moib

6. Ecnum mis ocaxaenus xiopa u3 pactBopa Ha 1 monb PtCl,*3NH; (KUp, = 6) Tpebyetcs 1 Monb

HUTpaTa cepedpa, TO KOOpAUHAIIMOHHAA PopMysia COeTMHEHUS

I(pumepuu OUEHKU omeema cmy()enma npu 6blNOJIHEHUU MEeCmOo6blx 3a0anuil

Onenka

TpeOoBaHus K 3HAHUAM

OTJIMYHO

OneHka «OTIUYHO» BBICTABIISETCS CTYACHTY, €CJIM OH TIyOOKO U MPOYHO
OCBOMJI MPOTpaMMHBIA MaTepuall, HCUYEpPIbIBAIOLIE, I10CJIEI0BaTENbHO,
YETKO M JIOTMYECKH CTPOMHO €ro M3J1araer, yMeeT TECHO YBS3bIBaTh TEOPUIO
C MPAaKTUKOH, CBOOOJIHO CHpABIIAETCS C 3a/Ja4aMH, BOIPOCAMH U APYTrUMH
BUJAMU TPUMEHEHUs 3HAHUW, MPUYEM HE 3aTPYIHSETCS C OTBETOM IpHU
BUJIOM3MEHEHUH 3a/1aHUM, PABUILHO 0OOCHOBBIBAET MPUHATOE PEIICHUE.

XOpOLIIO

OHGHKa «XOpoI1mo» BBICTABIACTCA CTYACHTY, €CJIIM OH TBEPAO 3HACT
Mmarcpuaia, TIpaMOTHO HW IO CYHECTBY H3Jara€t €ro, HC O0IIyCcKasd
CYLICCTBCHHBIX HETOYHOCTEH B OTBETC Ha BOIIPOC, MPaBUJIBHO NPUMCHSACT
TCOPCTUYUCCKUC TTOJIOKCHHUA ITPU PCHICHUHN ITPAKTUYICCKUX BOIIPOCOB U 3a/1a4,
BI1aaccT HeO6XOI[I/IMBIMI/I HaBbIKaMU U IIPUEMaMHU UX BBITIOJIHCHUS.

YAOBJICTBOPUTCIIBHO

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIIAECTCSA CTYIEHTY, €CIIM OH UMEET
3HaHHUA TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWJI €ro JAcTalew,
JIOTyCKaeT HETOYHOCTH, HEJOCTAaTOYHO IpaBWIbHbIE (OPMYIUPOBKH,
HapyILEHUs JIOTUYECKOM NOCIIE0BATEIbHOCTH B U3JI0KEHUH IIPOTPAMMHOTO
MaTepHalia, UCIBITBIBAET 3aTPYAHEHUS IPU OOOCHOBAHUH OTBETA.

HEYOBJIETBOPUTEIIBHO

Ol1leHKa «HEYIOBIECTBOPUTEIBHO» BBICTABISICTCS CTYICHTY, KOTOPBIA HE
3HACT 3HAYUTEIBHOH YACTH MPOrPAaMMHOTO MaTepuaia, JOIyCKaeT
CYIIECTBEHHBIC OIIMOKH, MUMEET 3aTPyIHCHUs MPU OTBETE Ha BOMPOCHI U
000CHOBaHMM OTBETOB. Kak mpaBWiiOo, OLEHKA «HEYIOBICTBOPUTEIHHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT TPOJOKUTH oOydeHue Oe3
JIOTIOJTHUTEIIBHBIX 3aHATHI M0 COOTBETCTBYIOICH TUCIUILIHHE.

Hepettenb 60NPOCOB K IK3AMEH)
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OcHoBHzble nonoxkeHuss AMY. Atom. Monekyna. Xumudeckuii anemeHT. IIpocTsie u coxHbIe
BemecTBa. OTHOcHUTENbHAsE aTOMHAas Macca, OTHOCHUTENbHAs MOJEKYJIspHas Macca.
Mons.Yucno ABoraapo. MonsipHas macca.

OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI.

OCHOBHBIE THUIIBI XUMHUYECKUX PEAKLIUH.

Knaccbl HeopraHMYeCKUX BELIECTB:OKCH[IbI, KUCIOTHI, OCHOBaHUsA, coiu. X Qusnueckue u
XHUMHAYECKHE CBOMCTBA, CIIOCOOBI MOTYYSHHUS.

Crpoenne atoma. Monens Pesepdopaa, ero Henocratku. Teopust bopa. KBanroBas teopus
CTPOCHHS aTOMa.

KBanroBbie umcna. Ilpunnun Ilaymu. IlpaBuno ['ynpa. IlpuHuuMn HamMmeHbIIEW SHEprum.
[IpaBuna KneukoBckoro.

[lepponnueckuil 3aKOH U IEpUOAMYECKas CUCTEMA XUMHUUeCKuX aneMeHToB [[.1.Menneneesa.
[Ipunuun nocrpoenus. ['pynmbl v nepuoapl. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB aTOMOB,
MIPOCTHIX BEIIECTB M COEAMHEHUH, 00pa30BaHHBIX XHMHUYECKHMMHM 3JIEMEHTaMHM, B Mpejaesax
IVIABHBIX NOArpynn U nepuooB cucremsl JI.M.Menneneesa. IlepnoanyHOCTh CBOMCTB aTOMOB

Xumuueckas cBs3b. M300pakenne xumuueckoi cBsizu. KoBasieHTHas (mossipHasi, HETospHast ).
Mexanu3mbl 00pa3oBaHUS KOBAJICHTHOU CBsi3u. CBOMCTBAa KOBaJIEHTHOU CBsi3H. [ mOpuam3arus
opOuTaneit. J{umomnp, IuHA AUMONS, JUTOILHBI MOMEHT.

MerTox BaieHTHBIX cBa3ei. OcHOBHEIE mTOJIOKeHUsT MeTona BC.

Meroa MoseKyIsipHBIX opOuTaneil. MarHuTHbBIC CBOMCTBA BemiecTB. JIMHEWHas KoMOWHAIus
atoMHbIx opouTtaneit (JIKAO). CsspiBaromue u paspoixistomnie MO

HNonHas cBs3b.

Bonopongnast cBs3b. MexMonekyasipHas W BHYTPUMOJICKYJIIpHAs BOJOPOAHBIC CBS3H.
MeXMOJIEKYJIIpHOE B3aUMOJCHCTBUE: 1) AJEKTPOCTATHYECKOE — OPHEHTAIIMOHHOE (IUIIOJNb-
JUTIOJIBHOE), MHAYKIIMOHHOE M JUCIIEPCUOHHOE; 2) TOHOPHO-aKUENTOpHOE. YpaBHeHUE BaH-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBS3ECH.

Meramuueckasi cBsi3b. CXOACTBO M pa3iiMyMe C KOBAJICHTHOW CBs3bIO. HeHACHIIIEHHOCTh U
HEHAIPABJIEHHOCTh METAJUIMYECKOU CBSI3H.

Xumunyeckass kuHeTuka. CKOpocTh XuMHuUeckux peakuuid. Cucrema. I'oMoreHHele u
rereporeHnble cucrembl. ®aza. CKOPOCTh TOMOT€HHOM M T'€TePOreHHON PEaKIu.

@dakTopbl, BAUSAIONINE HA CKOPOCTh XMMUYECKUX Peaklnidl. 3aBUCUMOCTh OT KOHIICHTPAILIUH.
OCHOBHOH 3aKOH XMMUYECKOW KMHETHKHU.

BnusHue Ha CKOpOCTh XHMMHUYECKUMX peakmuii Ttemmeparypbl. llpaBuno Bant-T'oddda.
AKTHBHBIE MOJIEKYJbl. DHEPrus aKTUBALUMU. 3aBUCUMOCTb YHEPIrUM AKTHBALUMU OT MPUPOJbI
pearupyromux BEHIECTB. JHEPreTHUYeCKUuil Oapbep, IMEPEeXOHOE COCTOSIHUE. YpaBHEHHUE
Appenuyca, kak 0oJjiee TOUHO OIUCHIBAIOIIEE 3aBUCIMOCTh CKOPOCTH XMMHYECKOHN peakiuu OT
TEeMIIepaTyphI.

3aBUCUMOCTb CKOPOCTH XUMUYECKHUX PEaKUU OT MPUPOJIbI PEArnpyOIIEero BEUIECTBA.
IlonsTne o karanm3e W Katanmsaropax. Karamutuuyeckue peakuuu. ['OMOTeHHBIA W
FEeTEPOreHHbIM  KaTanu3. MexaHu3sM JCHCTBHUS  KAaTaau3aTopoB. AKTHUBHBIE LIEHTPBI
katasm3aTopoB. Karanutuueckue anupl. [IpomoTopsl. M30upatenbHOCTh KaTaanu3aTopoOB.
Tepmonunamuka. Tepmonunammuueckas cucrema. aza. ['ereporeHHas W TOMOTEHHas
cucteMbl. KomnoneHTs! cucteMbl. DyHKIIMK U TapaMeTPhl COCTOSTHUS. BHYTpeHHSIs1 SHEpTHSL.
IlepBoe Hauano (3akoH) TepMOAWHAMUKU. DHTanbmus. CTaHAApTHOE COCTOSHHE BEIECTBA.
CrannapTHas SHTAIBIUS PEAKIIUU.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHHe. 3akoH JlaByasbe-Jlamuaca. OcHOBHOW 3aKOH
TEPMOXUMHUH - 3aK0H ['ecca. Kpyrossie npoiiecchl (LIUKJIIbI).

DHTpomnusl Kak (YHKIHS COCTOSIHHSI CUCTEMBL. TepMoIuHaMHUecKass BEPOSTHOCTh COCTOSHUS
cuctembl W. CranaaprtHas sHTponus. Bropoe Hauano (3akoH) TEpMOIUHAMUKY.

[Mocrynar Ilmanka (TpeTbe HaA4alo TEPMOIWHAMUKHU). VI3MEHEHHE HHTPONHH BEIIECTBA C
YBEITUYCHUEM TEMIIEPATYyPHI.

Oueprus ['m06ca. CsizanHas »Heprusi. HampaBiieHHOCTh XUMHYECKOT0 Mpolecca.
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OOpatumbie U HeoOpaTuMble peakinuu. Xumudeckoe paBHoBecue. Ilpuuiun Jle Illarense.
CMmelieHre XuMHYECKOTO paBHOBECHS.

PactBopbl. Knaccudukamuss pacTBOpoB 10 arperaTHOMy cocTosiHHMIO. HachllieHHsle,
HEHACBILLEHHBIE U TIEPECHIILIEHHBIE PACTBOPBI.

Konnenrpanusi pactsopoB. KoHneHTpupoBaHHble W paz0aBieHHbIE pacTBOPBL. CrocoObI
BBIPA)KEHUS] KOHLEHTPAIUU PACTBOPOB.

DNEKTPOIUTHI U HEINEKTPONUThI. CUIIbHBIE, C1a0ble U CPEeTHEN CHIIbI 3JIEKTPOJIUTHI.
Onexrponautnueckas aucconuanus. (OCHOBHBIE TIOJIOKEHUS TEOPUU DJIEKTPOJIUTUYECKOU
nuccormanuu. MexaHusM aucconuanuu. KucioTel, o0CHOBaHUS U coyii ¢ TOYKU 3peHust TO/I.
Crenenp aucconuanuu. KoncranTa qucconuanuy. 3akoH pa3zoasieHust OcTBasiba.
DNEeKTpONUTHYECKass aucconuanus Boabl. VoHHOe mpousBeiaeHue BOABL. Bomopomsslii u
TUIPOKCWIBHBIN Noka3artenu. pH pacTBopoB coneil.

[IpousBenenue pactBopuMocTH. Peakiiu noHHOro oOMeHa.

I'mnponus coneit. Tunel ruaponnsa. Peakuus cpenpl. CTeneHb 1 KOHCTaHTA THAPOJIN3A.
Wneanvubie pactBopbl. KosmumratusHble cBoiicTBa pacTBopoB. Ocmoc. Ocmortudeckoe
nasienue. 3akoH Paynsa. Cnencreus u3 3akoHa Payss.

OKucANTENbHO-BOCCTAaHOBUTENbHBIE — peakiuu.  Teopus ~ OBP. Knaccudukanus
OBP.Oxkucnutenu u BoccTaHOBUTENU. MeTozsl coctaBineHus ypapHenuii OBP.

DIIEKTPOJIN3. DIEKTPOJIN3 paciiaBoB, BOIAHBIX pacTBOPoB. I[lonstue o I'D. CoctaBnenue ['D.
O/1C anementa. CrannaptHas /1C anemeHra.

OnekTpoaHple noTeHuuanbl. CTaHOapTHBIE JJIEKTPOJAHBIE IOTEHUMAIbl.  3aBHCHUMOCTH
AJIEKTPOJHOr0 MOTEHIIMANA OT KOHLIEHTPAIMii BEIIeCTB U TeMiepaTypsl ( ypaBHeHue HepHcra).
DIJIEKTPOXUMHUYECKUH Pl HAIPSIKEHUH METAJIOB.

KonnuecTBeHHas XxapakTepucTHKa IIPOLIECCOB 3JeKTpoau3a (3akoH dapanes).

Hucniepcubie cuctemsl. JlucniepcHas ¢aza u aucnepcuonHas cpena. CycreH3ud U dMYJIbCHH.
Komnouansie pactBopsl. Dddext Tungansa. Koarynauus. 3HaueHue KOITOUTHBIX PACTBOPOB.
Kommiiekcuple coenuuenusa. Koopaunanumonnas teopusi Bepnepa. OcHOBHbIE THIBI K.C.
Howmenkunarypa k. c. IIpakTudyeckoe npumMeHeEHME K. C.

I(pumepuu OUCHKU omeema Ha IK3aMeHe

4-6annpHas MIKana [Tokazatenu Kpurepuu

(ypoBeHb
OCBOCHHUS)

OT1ian4HO 1. TonHota wu3noxenus | CTyqeHTOM [aH TOJHBIA, B JIOTHUYECKOM

(MOBBIIEHHBII TEOPETHUECKOTO MOCJIEIOBATENILHOCTH Pa3BEPHYTHIA OTBET

YPOBEHB) Marepuaa, Ha TIOCTaBIICHHBIH  BOIPOC, TJ€ OH

2. Tlomnora U | MPOJAEMOHCTPUPOBAT 3HAHMS TIpeAMETa B

MIPABUIILHOCTD MOJIHOM 00beMe y4eOHOW MpOrpamMMBbl,

peIICHHS JIOCTATOYHO TyOOKO OCMBICJIUBACT

PAKTHYECKOTO JUCLUILIUHY, CaMOCTOSATEIbHO, u

3a/1aHusA; HCUYEPIIBIBAIOIIE OTBEYaeT Ha

3. TlpaBunbHOCTH M/mny | AOTIOTHUTENBHBIE — BONPOCHI,  MPHUBOJWT

apryMEHTUPOBAHHOCT COOCTBEHHBIE TIPUMEPHI MO MPOOIEMATHKE

b H3JIOKeHMs | TOCTaBICHHOTO BOIIpOCA, penmi

(TI0CIIe10BaTENFHOCTD | IPE/UIOKEHHBIC MPAKTHIECKHE 3a1aHus Oe3

JICUCTBUI); OIIIHOOK.

Xoporo 4. CamocrosteapbHocTh | CTyIEHTOM JaH pa3BEpHYTHIA OTBET Ha

(6a3oBbIit OTBETA; [IOCTABJIICHHBI  BONPOC, TIAE€  CTYIEHT

YPOBEHD) 5. Kynbrypa peun; JEMOHCTPHUPYET 3HAHUS, TIPUOOPETCHHBIC HA




6. urt.na. JEKIUOHHBIX M CEMUHApCKUX 3aHATHUAX, a
TaK)Xe TMOJyYeHHbIE TIOCPEACTBOM U3yUEHUS
00s13aTeNIbHBIX y4eOHBIX MaTepHallOB IO
Kypcy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
IIPUBOJUT NIPUMEDPBI, B OTBETE MPUCYTCTBYET
cBOOOJHOE  BJIaJEHUE  MOHOJIOIMYECKON
pEeUbI0, JIOTMYHOCTh U IMOCJIE0BATEILHOCTD
orBeta. OIHAKO JAOMYCKAETCs] HETOYHOCTH B

OTBETE. Permmn IPeI0KEHHbIE
MpPaKTUYECKHE 3a7aHus C HeOONbIIUMU

HETOYHOCTSIMHU.
Y 10BIETBOPUTED CryneHntom JlaH OTBET,
HO CBUJETEJIBCTBYIOINN B OCHOBHOM O 3HAHUU
(IIOPOTOBBIH IIPOLIECCOB n3y4aeMon JUCLUIUINHBI,
YPOBEHD) OTJIMYAIOIIMICS HEJOCTATOYHON TiIyOMHOU

U TIOJHOTOW PACKPBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOMPOCOB  Teopuu, ciabo
cOpMUPOBAHHBIMM  HaBbIKAMH  aHaJIM3a
SIBJICHUM,  IPOLIECCOB,  HEIOCTATOYHBIM
YyMEHHEM  JaBaThb  apryMEHTHpPOBaHHbBIC
OTBETHI u MIPUBOJUTH PUMEPBHIL,
HEJO0CTaTOYHO  CBOOOJHBIM  BJaJICHUEM
MOHOJIOTHYECKON peYblo, JIOTUYHOCTBIO M

IIOCJIEJOBATEILHOCTBIO OTBETA.
JlomyckaeTcst ~ HECKOJbKO  OHIMOOK B
COJlep’)KaHNUN OTBETa u peleHnn

IIPAaKTHUYECKUX 3aJaHUM.
Heynosnersopure CryneHTOM JaH OTBET, KOTOPBIHA COAECPKUT
JIBHO pan CEPhE3HBIX HETOYHOCTEH,
(YpoBeHb He oOHapyXHMBaIOIIM HE3HAHUE IPOLIECCOB
copmupoBatH) U3y4aeMon IIPEAMETHOMN obuacTu,

OTJIMYAIONIUNACA HETITyOOKHM PaCKPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIPOCOB
TeopuH, Hec(HOpMUPOBAaHHBIMH HABBIKAMHU
aHalln3a SBJIEHUW, TPOLIECCOB, HEYMEHUEM
JTlaBaTh apryMEeHTUPOBAHHbIE OTBETHI,
c1a0BIM BJIaJICHUEM MOHOJIOTUYECKOM
peublo,  OTCYTCTBHEM  JIOTUMHOCTH U
MOCJICI0BATEILHOCTH. BriBonl
MOBEPXHOCTHBI. PelieHne mnpakTUYeCKUuxX
3aJlaHuid HE BBIIOJIHEHO. T.€ CTYOEeHT He
CIOCOOCH OTBETUTH Ha BOIPOCHI JaXe MPH
JOTIOJIHUTENBHBIX ~ HABOJAIIMUX  BOIPOCAX
MpernoaBaTes.

9. VYUEBHO-METOJUYECKOE U HTHOPOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

9.1. YueOHas iuTepaTypa



a) OCHOBHASL:

1. AxwmertoB H. C. O0uiast u Heopranuueckas Xumusi: yueOHuk /i By30s/H. C. AxmeTos.

— M.: Bercmn. mk., 2012. — 743 c.

2. T'muaka H.JI. O6mas xumust. — M.:Uarerpain-Ilpecc, 2010. — 727 c.

3.I'nunka H.JIL. 3agaun u ynpaxkaeHus no oomieit xumuu. — JI.: Xumus, 2011.

4. Hekpacos b.B. O6mas u Heopranndeckas xumus. — M.:Xumus, 1973.

5. Heopraunueckas xumus: B 3 1./Ilox pex. 0. /1. Tpetbsikosa . - M.: M3natenbckuit
neHtp «Akagemusiyn, 2004. — 240 c.

6.Vraii SI.A. O6mas u Heopranuueckas xumust. — M.:BII, 2000. — 527 c.

0) 1ONOJHUTENbHASI:

1. Crenun b. JI. Heopranuueckas Xxumusi: yaueOHUK Ui XAMUYECKUX U XUMUKO-
TEXHOJIOTHYECKUX CHeIuanbHOCTe| Boicil. y4ueo. 3aBenenuid/b. [[. Crenun, A. A.LlBeTkoB. — M.:
Bricmas mxoma, 2008. — 256 c.

2. CysopoB A. B. Obuias xumus: yuebHoe nocodue aJis Beicul. yueO. 3aBeaeHuit/A. B.
Cysopos, A. b. Huxonbckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlunua P. A. Peaknuu HeopraHU4eCcKuX BeMecTB: cripaBouyHuk/P. A. Jluaun. — 2-¢ u3.,
nepepad. u gon. — M.: [Ipoda, 2009. — 638 c.

4. PabunoBuu B. A. Kpatkuii xumudeckuii cipaBouHuk/B. A. Pabunosuy, 3. 5. XaBuna.

— CIIO .:Xumus, 1994. — 432 c.

S. Jlypwe 0. 1O. CnpaBounuk o anamuruueckoit xumuu/10O. FO. Jlypre. — M.: Xumus,
1967. -390 c.
6. 3amaun M ynpaxxHeHHs mo oOuiei xumuu: yuedHoe nocodue./Ilox pen. H. B.

Koposuna. — M.: Beicmas mkosna, 2003. — 255 c.

7. lNons6paiix P. A. COopHHK 3a/1a4u ¥ yIIpaXHEHUH IO XUMHH: Y 4eOHOE TTOCOOue IS
XHMM.-TEXHOJI. CIeIl. BBICHIL. yueO. 3aBefeHuii/P. A. I'onbopaiix, E. . Macnos. — M.: Beiciias mkosna,
1997. - 384 c.

9.2. UnTepHeT-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/ntml
ChemSoft 2004

NoakowdhE

9.3. IIporpammHoe odecrnevyenmne


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

YHuBepcurer obecrneuyeH HEOOXOAMMBIM  KOMIUIGKTOM  JIMIICH3MOHHOTO W CBOOOJHO
pacmpoCcTpaHsIeMOro MPOrpPaMMHOTO 00ECIICUSHHSI, B TOM YUCJIE OTEYECTBEHHOTO TIPOU3BOICTBA.

Kaxnprii oOywarommuiicss B TeUeHHE BCEro Ieproaa OOy4deHHs OOECIeYeH WHIMBUAYATbHBIM
HEOIPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU HH(POPMAIIMOHHO-00pa30BaTEeIbHOM Cpejie YHUBEPCUTETa
u3 JI000H TOYKH, B KOTOPOH HMMeEETCs MOCTYN K HH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOW CETH
«/HTEepHEeT» KaK Ha TEPPUTOPHH YHUBEPCHUTETA, TAK U BHE €€.

VYHuBepcuter o0ecmeueH  CIEAYIOIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTrPaMMHOTO
obecrieueHusl.
1. JlunensnonHoe nporpaMMHoe obOecriedeHue, ucnoiabzyemoe B Marl'yY
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Iporpammusiii kommiekc MMUC “Busyansnast Ctyaus TectupoBanus’
1.4. Antuupycnoe I10 Eset Nod32

1.5. CnpaBouHo-nnpaBoBas cucrtema “I'apant”

Hap;my C TpPpaAUIUOHHBIMHU MU3AAHUAMU CTYACHTBI U COTPYAHUKH HMCIOT BO3MOKHOCTH
ITOJIB30BATHCS SJICKTPOHHBIMU IMTOJTHOTCKCTOBBIMU 0azamu JaHHBIX!

Tabnuya 9.1.

Ha3Banue pecypca Cceblaka/noctyn
DnexkTponHass Oubauoreka omnmaiiHn «EgmHoe okxHO K | http://window.edu.ru
00pa3oBaTebHBIM PECypcam»
«O06pa3zoBaTenbHbII pecype Poccuny http://school-collection.edu.ru
denepanbHblii  00pa3oBaTEeNbHBI TOpTAN: yupexaeHus, | http://www.edu.ru —
nporpaMmsl, cranfaptel, BY3s1, Tectol EI'D, [TA
denepanpHblii LeHTp HHPOPMALMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcoB (PLINOP)
ObC "KOHCVJIbTAHT CTYAEHTA". Dnexrponnas | http://polpred.com/news
6ubnIMoTEeKa TEXHUYECKOTO By3a
WznatenbcTBO «JlanbY. DnekTpoHHO-O0nbOMMoTeunas | http://www.studentlibrary.ru -
cucTeMa
Pycckas BupTyanbHas OubIroTeka http://rvb.ru —
W3natenscTBO «JlaHbY. OnextpoHHO-0nOMoTeynas | http://e.lanbook.com -
cucTeMa
ExenenenbHuk Hayku W oOpasoBanmsi IOra Poccuwm | http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm

Hayunas snekrponHast 6ubmunoreka «e-Library» http://elibrary.ru/defaultx.asp -

DekTpoHHO-0MbHoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPAaBOYHAs CHUCTeMa J0KyMeHTOoB B cdepe | http://www.informio.ru
obpazoBanus «MupopmMuo»

HudopmannoHHO-1IpaBoBas cucreMa «I apanT CeteBas Bepcusi, JOCTYITHA CO BCEX
KOMIIBIOTEPOB B KOPITOPATHBHOM
cetu Uurl'y

DnexkTpoHHO-0nbIMoTeuHas cucrema «tOpai» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJINHBI

TpeboBaHus K aymUTOPUM ISl JIEKIIMOHHBIX W TPAKTHYECKUX 3aHATHN: OeclrymMHas CBETJas
ayIUTOpHs Ha 25 MOCa0YHBIX MECT C HMHTEPAKTUBHOM JOCKOM.

I[J'IH IMOJIHOICHHOI'O OCYHICCTBIICHHA yqe6Horo Imponecca no JUCHUININHE UMECIOTCA .

Jlexuuu, npeseHTanuu

KoOHTpoJIbHBIE TECTBHI.

Cnucok BOMPOCOB JJIs MPOBEACHUS KOJUIOKBUYMOB.
Ta0muusl.

BapuanTe! 3aganuii 1151 KOHTPOJIBHBIX PadoT.
BapuanTsl 3a1aHuii 17151 CaMOCTOATENBHON paOOTHI.

ocoarwnE

11. METOAUYECKME YKA3AHUA JJISI OBYYAIOIIMXCS O OCBOEHUIO
TACHATITAHBI

JuctumnuHa «9IeMeHTapHbIN Kypc XUMHUWY HampaBjieHa Ha popmupoBanue komnereHuuit: YK-1,
[TK-1.

[IpomexyTouHas arrectauus NPEanogaracT 3K3aMeH.

[Ipuctynas K W3y4eHHIO AMCUMIUIMHBI, HEOOXOAMMO B IEPBYIO OYE€pe/lb O3HAKOMUTBHCS C
coliep>kaHueM padoueit mporpammel qucturinHel (PITT).

Jlekuu UMEIOT LEbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUN.

[Ipu n3yuennn u npopaboOTKE TEOPETHUECKOT0 MaTepuaia HeoOX0IUMO:
- MIOBTOPUTh 3aKOHCIIEKTUPOBAHHBIN Ha JICKIMOHHOM 3aHATHH MATEpUA U JONOJIHUTH €r0 C Yy4E€TOM
PEKOMEHI0BAaHHOM 110 TaHHOU TEME JINTEPATyphI;
- IOpU CaMOCTOSTEIIBHOM M3YYEHHHM TEOPETHYECKOW TEMbl CJENaTh KOHCHEKT, HCIOIb3Ys
pexomenmoBanneie B PIIJ[  nuTepaTypHble HMCTOYHUKH W PECypchl  HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»
- MPU TOATOTOBKE K MPOMEKYTOUHOH aTrTecTaluu MO MOMAYII0 HCIOJBb30BaTh Marepuaibl (GoHIga
OLICHOYHBIX CPEJCTB.


http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

[TpakTrdeckue 3aHATHS MPOBOJSATCS C LEIbI0 YIIYOJICHHUS M 3aKpeIUICHUs] 3HAHWH, IMOJTYYCHHBIX
Ha JICKIUSX U B MPOLIECCE CAMOCTOATEIBbHON pabOThl HaJl HOPMAaTUBHBIMH JOKYMEHTaMH, Y4eOHOH U
HAay4YHOU JIUTEPATYpPOU.

[Tpu moAroTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXOIUMO:
- U3YYHTh, TOBTOPUTH TECOPETUICCKUI MaTepHal IO 3aJaHHOH TeMe;
- TIPH BBIMIOJIHEHUH JIOMAIIHUX PACUETHBIX 3a/1aHUi, H3yYUTh, IOBTOPUTH TUIIOBBIEC 3aJaHMUS,
BBITIOJTHSIEMBIC B ayTUTOPHUH.

Pexomenpauuu 1o padbore ¢ HAYYHOUH U Y4eOHOM JUTEepaTypoil

Pabota ¢ yueOHOM 1 HAyIHOU JTUTEPATYPOU ABJISICTCS TJIAaBHOU (DOPMOI caMOCTOSTETHLHOM
paboThl 1 HEOOXOAMMA MPU MOATOTOBKE K YCTHOMY OMPOCY HA CEMUHAPCKUX 3aHATHIX, K MOIYJIbHBIM
KOHTPOJIBHBIM paboTaM, orpocy, 3adeTy. OHa BKJIIOYAeT MPOpabOTKy JICKIIMOHHOTO MaTepHhaia —
M3Y4YEeHHE PEKOMEHOBAHHBIX HCTOYHUKOB U JUTEPATyphl MO TeMaTuke JeKiuil.  KOHCHeKT JeKiuu
JIOJDKCH CcojiepaTh pedepaTHBHYIO 3allMCh OCHOBHBIX BOIPOCOB JICKIMH, IPEITIOKESHHBIX
npenojaBaTesieM cXeM (MPH UX JIEMOHCTPAIMH), OCHOBHBIX HMCTOYHUKOB U JIUTEPATYPHl MO TEMaw,
BBIBOJIBI IO Ka)xJoMy Bompocy. KoHCIEeKT MoipkeH OBITh BBITIOJHEH B OTICIBHOW TETpagll II0
npeamery. OH IODKEH OBITh aKKypaTHBIM, XOPOIIO YUTAeMbIM, HE COJEP)KaTh HE OTHOCSIILYIOCS K
TeMe UH(POPMAITUIO WK PUCYHKH.

KoHCneKThl HaydHOU TUTEPATyPHI IPU CAMOCTOSITETLHOM MOATOTOBKE K 3aHATHSIM JTOJIKHBI
OBITh BBINOJHEHBI TAK)XXE aKKypaTHO, COJAEpPkKAaTh OTBETHl HA KaXK/Ibli MOCTABICHHBIA B TeME BOMPOC,
MMETh CCHUIKY Ha MCTOYHUK WHGPOpPMAIUU C O0s3aTeNbHBIM YKa3aHHEM aBTOpa, Ha3BaHHUS U Toja
W3JIaHUsl UCIIOJIb3yeMOM HaydHOU juTeparypbl. KOHCIIEKT MOKET OBITh ONOPHBIM (COAEpkKaTh JIUIIb
OCHOBHBIC KJIFOUEBHIC TIO3UIIMH), HO TMPU ITOM MO3BOJISIFOIINM JIaTh TIOJTHBIA OTBET MO BOMIPOCY, MOXKET
OBIT TOAPOOHBIM. OOBEM KOHCIIEKTA OMPELISICTCS CaMUM 00 yJarOIIIHMCSI.
B nporecce paboTel ¢ yueOHON 1 HayYHOH JINTepaTypoil 00ydaroiics MOXKeET:
- JieNlaTh 3aliCH MO XOAY YTEHHs B BHJE IPOCTOrO WM Pa3BEpHYTOro IjiaHa (Co3/1aBaTh MEepedyeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHUKE);
- COCTaBJISITh TE3UCHI (LIUTHPOBaHHE HauOOJee Ba)XKHBIX MECT CTaTbU WJIM MOHOTpaduu, KOPOTKOE
M3JI0’)KEHNE OCHOBHBIX MBICJICH aBTOPA);
- FOTOBHUTH aHHOTAIMH (KpaTKoe 0000IeHne OCHOBHBIX BOIIPOCOB PabOTHI);
- CO371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



PaGouast mporpaMma AUCHUILTHHBI « DTIEMEHTAPHBIA KypC XUMHH» COCTABJICHA B COOTBETCTBUU C
tpeboBanusimMu OI'OC BO no cneumansHoctu 04.05.01. «DyHnameHTaNbHAsS U TPUKIATHAS XUMUS,
YTBEP)KIICHHOT'O NpHKa3oM MunuctepcTBa oOpazoBanust M Hayku Poccmiickoit ®enepanun ot 13
nrong 2017 r. Ne 652

[Iporpammy cocraBuia:

JOTICHT Kadeapbl XUMUHU bokosa JI.M.

Paboyas nporpamma yTBeprKAaeHa Ha 3acefaHun Kadeapbl XMMUM

MNpotokon 3acegaHma Ne 8  oT «_22 » anpenAd 2026 .

Pabouasa nporpamma ogobpeHa yuebHO-MeToANYECKMM COBETOM XMMUKO-b6Monornyeckoro
dakynbTeTa

MpoTtoKon 3acegaHma Ne 6 oT «_28 » _anpena 2026 r.



CgeaeHus 0 nepeyTBepKIeHUN MPOrpaMMbl HA OYepPeIHO YUeOHbIH Io U
perucTpanun u3MeHeHuit

YyeOHbIil Penrenue Brecennbie n3aMeHeHU Tlonmucs 3aB.

kadeapsl kadeapoit
roj

(Ne mporokona,
JaTa)




