MUHUCTEPCTBO HAVKU U BBICIIEIO OBPA3OBAHMSA POCCUMCKON ®OELZEPALUU

OENEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIBHOE YUPEXJAEHUWE BbICIHEI'O OBPA3OBAHUA

«HaunwoHnanpHbB i MmccanengoBaTenbCcCKUd saepHBH yHUBepcuretr «MUDU»
OOHMHCKMV MHCTUTYT aTOMHOVI SHEPTeTVUKM —

drman denepaabHOTro ToCy/IapCTBEHHOTO aBTOHOMHOTO 00pa30BaTe/TbHOTO YUpeXkIeHVIs BEICIIero oopasopanms «HarmoHaIbHbIV MccTe-
JIOBaTeJILCKUM sepHbIN yHuBepcuTeT «MVID»

(IAT? HUSTY MU®W)

OnobpeHo Ha 3aceaHun
VYyeunoro coseta UATO HUAY MUDU

npoTtokod oT 25.08.2025 1. Ne 25.8

POH/I OHEHOYHLIX CPEJICTB

XumMusa

HA36aHUe 0ucuunﬂuﬂbl

AJI1 CTYACHTOB HAIIPpaBJICHUSA ITOATOTOBKHU

06.03.01 buonorus

®dopma oOydeHus: OUHas

r. Oonunck 2025 r.



ObacTh NpUMEHEeHUA

®onn  oneHouyHblx cpeactB  (POC) — sBasgeTcs HEOTHEMJIIEMOM YacThi0 y4eOHO-
METOJMYECKOr0 KOMIUIEKCa Y4eOHOM MTUCIUIUIMHBI « XUMUS» U MpeIHa3HaYeH JUIsi KOHTPOJIS U
OIICHKU 00pa30BaTENbHBIX JOCTHKEHUH 00yJarONINXCsl, OCBOUBIIUX MPOTpaMMy TAHHOW JUCIH-

IIJIMHBI.

Heau u 3aqa4m GoHIAA OLIEHOYHBIX CPEACTB

Henpto @oHAA OLEHOYHBIX CPEICTB SIBISETCS YCTAHOBJICHUE COOTBETCTBUSI YPOBHS IOJIO-
TOBKU oOyuarommxcs TpeOoBaHUsIM (eiepaibHOTO rOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTaH-
Japra.

Jliis nocTkeHus moctaBieHHON 1enu DOHIOM OLIEHOYHBIX CPEACTB MO JUCHUILIMHE «XH-
MHUSD» PEIIAIOTCS CIEIYIONINE 3a/1a4u:

— KOHTPOIIb U YIPaBJIEHUE MPOLECCOM MPHOOpEeTeHUsI 00y4JaroUMMUCs 3HAHUH, YMEHHIA
Y HaBBIKOB, MPEAYCMOTPEHHBIX B paMKaX JaHHOTO Kypca;

— KOHTPOIIb U OIIEHKA CTETNEHH OCBOCHUS KOMIIETCHIIMH, MPEeIyCMOTPEHHBIX B paMKax
JIAHHOTO Kypca;

— obecrieyeHNEe COOTBETCTBUSA PE3YyJIbTAaTOB OOydeHHUs 3ajadyaM Oyaymieil mpodeccuo-
HaJBHOM JESITEIIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAIUIIMOHHBIX U BHEAPEHHWE WHHOBAIIMOH-
HBIX METOJIOB 00y4YeHHsI B 00pa30BaTeIbHBIN MPOIIECC B paMKax JaHHOTO Kypca.

1. IlepeyeHb KOMIETEHI U ¢ YKa3aHUeM 3TAnoB uUX (GopMHUpPOBaHHMS B NPO-
mecce 0CBOeHHs 00pa30BaTeJIbHOI MPOrpaMMBbl

1.1. TlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHsS MO JUCHUILUIMHE «XUMH», COOTHE-
CeHHbIX ¢ IUIAHUPYeMBbIMH pe3y/JbTaTaMH OCBOEHHSI 00pa30BaTe/IbHONH NPOrpamMMbl
Hanpasjenus noarorosku 06.03.01. «buosorus», npopunsa «buomennuuHCKUe Hccae0-
BaHH»

B pesynbrate ocBoenus OOIIl nampasnenuss nmoxaroroku 06.03.01. «buonorus», mpoduns
«buomenuuHCKNE MccaeI0BaHNA» O0yUYaIOIIMNCs TOJDKEH OBIIAJETh CIEAYIOIIMMHU pe3yibTa-
TaMH 00yUYeHHs 110 TUCIUIIIMHE «XUMUS»

Koabl komMneTeHuuii PesyabtaTrsl ocBoenuss OOII IlepeyeHb IIAHNPYEMBIX Pe3yJbTATOB 00Yy-
Cooepiicanue KomnemeHyuil YeHHs M0 JUCHHUILTHHE
YKE-1 Crioco0OeH UCIoJIb30BaTh 3Ha- 3-YVKE-1 3 HaTb: OCHOB-
HHS €CTECTBEHHOHAYYHBIX IUC- | y p1 e 3 a K O HBl € C T e —
LUIUIMH, IPUMEHATH METObI CTBEeHHOHAaY Y HBH X
MaTEMaTHYE€CKOr0 aHaInu3a U
AUAUCIHUUIJUH, M€TOIBbl
MOJIEIUPOBAHUS, TEOPETHUYE-
MaTeMaTHUuYeCKOTO
CKOT'0 Y SKCIIEpUMEHTAIBHOTO
WCCIIeIOBaHMs B MOCTaBIeHHpix | 4 Ha M1 W3 a 1 MOJTe€eJHnpo-
3agagax BaHHUAd, Te€eopeTHunu ue-—
CKOIoO U 3KCIOHEepHUuMEeH™
TAaJdbHOTO HUCCJETO0~
BaHUSH




Y-YKE-1 yMmeTbp: HC—
NIOJAb30BAaTh MaTeMa-
TUYEeCKHUeEe MeTOOdH B
TeXHHUUYEeCKHUX NPHUJO-—
WKe HHUSTX, paccduTah—
BaThb OCHOBHBE YHC-—
JOBBE XapaKT®epHu-
CTUKHU CJAydYaHBHHBX Be-
JUYHUH, DPemraThb OC-—
HOBHB € 3ajJadYyud MaTe-
MaTHYeCKOH cTarTHu-
CTUKHU, pemaThb THUI O—
B bl €
pacueTHHBE 3ajgadu
B-YKE-1 BmazgzeTp: Me-—
ToOglAaMU MaTeMaTHUe-
CKOTO aHaaAH3a U MO-
JeJUupoOBaAaHHUI; MeT O~
JaMU pDeumre HUST 3agad
aHaJAH3a U pDacueTa
XapaKTepUCTHUK u-
3HYEeCKHX CHCTE®EM,
OCHOBHBMU IpPpPHUEeMAaAaMU
oOpabOTKHU B3KCIIepu-
MeHTAaJdbHB X JaHHE X,
MeToagaMu pabdboTH C
OPUKJAAZHBMHA I P O-—
rPaMMHBMU O POAY K-
TaMu
OIIK-6 Cnoco0eH UCIT0Ib30BaTh B 3-OI1K-6 3uarTnbp: — 0cC-—
npohecCuOHaNBHOM e TeNb- HOBHB @ KOHINLENIHUH HU
HOCTHU OCHOBHBIE 3aKOHBI (hU- MeTOLH, COBDEMEHHBH e
3UKH, XUMHUH, HayK 0 3emIie U HanpaBaenus busuxu,
OHMOJIOTHH, TPUMEHSTH METO,TbI
MaTEeMaTU4YE€CKOr0 aHaInu3a 1 va e M T,
MOJICJTUPOBAHUS, TEOpETHIC- XMUMHHU U HAayK 0 3ewM-
CKHX W SKCIIEPUMEHTATLHBIX le, aKTyadbHEE IDO-
HCCIIEIOBaHUM, MPHOOpeTaTh
HOBBIE MaTEMATUUYECKUE U Omemp Guomormuye-
eCTECTBEHHOHAyuHbIe 3Hanus, | ¢ & 1 X Hay K H 1€ D=
UCIIOJIB3Ys COBPEMEHHEIE 00pa- | € 11 € K T H B Bl M €K J W C I 1~
30BaTeNbHbIE U UHPOpMAMOH- | T T KM Ha D HBLX H CCJa€e 0~
HBIE TEXHOJIOT U, BaHudIHl;
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Criocob6eH 000CHOBBIBATH
Hay4HOE UCCJIeIOBAHKE, BHIOU-
paTb 00BEKT U MCIIOIE30BATh
COBpEMEHHbIe OMO(pU3NYECKHE,
($U3NKO-XMMHUYECKUE U MeU-
KO-OMOJIOTMUECKUE METO/IbI UC-
CJIeZIOBAaHUS, IPUMEHATh METO-
JIbl MATEMaTHYECKOTO aHan3a,
METO/bI CTaTUCTUYECKOM 00pa-
OOTKH pe3yabTaToOB HaOJOe-
HUA, METO/IbI TTTAHUPOBAHUS
IKCTIEpUMEHTA
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HHUU
B-IIK-1 BnanxgeTb: Ha BB~
KaMH UHCHOOJb30BaHUGH
COBpDeMeHHOTO 00o0-
PYJXZOBAaHMUSHA, MeTOHgaMHU
MaTeMaTHYIeCKOH
CTAaTUCTUKHU U IIpeg—
cTaBJAeHUSI pPe3yJab-
TaTOB HCCJeJO0OBaHUSH
MK-5 Crnoco0eH opraHu3oBbIBaTh U 3-IIK-5 3HaThb: OCHOB-
IPOBO/IMTH KOHTPOJIb KAYECTBA | y e HOpPM A T M B HB € JI O—
KIIMHUYECKHUX JTA00PaTOPHBIX KyMEeHTH MO KOHTD OJI0
MCCNENOBAHNH Ha IPEAHATATH- | o oo g e
YeCKOM, aHAJIUTHYECKOM U IO-
CTAaHAJTMTHYECKOM 3TaIax pas- cKkux mab6opa TUO b H BIX
pabarsiBaTh CTaHgapTHbIe Ome- | A € €1 € 1 0B a HHM U HO D™
PALMOHHbIE POLEAYPHI 110 MaTHUBHBEe JOKYMEHTH
KOHTPOJIIO Ka4eCTBa KJIMHUYE- U OPUHIONHUIOLB HODPMUTDPO-~
CKHX JJaOOPaTOPHBIX UCCIIEO- BAaHMUSA HAa INIPOUI3BO LA
BaHUU, MHTEPIIPETUPOBATD Pe- CTBE
3yJbTaThl KOHTPOJISI KAYECTBA
naboparopHbIx uccnenopanuit | ¥ IITK-5 ¥YmMe Tb! paspa-
6GaTbBaTb CTaHZAapPT-™
Hble OIlepalld oHHEEe
nponmeanypb IO KOHT™
TpoJdl JabopaTopHEH X
HnccaeagoBaHUW, UH-
TepnpeTHUpPOBAaAaTDb pe-—
3 yAbTaTh HUCCJJAegO0"
BaHUIH
B-IIK-b BnaxgeTb: co-
BpeMeHHBM 000DYJOO—
BaHHUEM IIO KOHTDOUJIO
KadyecTBa JMJabopa-
TOPHBX HCCJeJOBa-
HHUU

1.2. Dmanwt hopmuposanus komnemenyuii ¢ npoyecce oceoenus OOII dakanaspuama.

KoMMOHEHTHI KOMITETeHLIUH, KaK MpaBUiIo, (GOPMHUPYIOTCS NPU HM3YUYEHHUH HECKOJBKHX
JUCLHUIIINH, a TAaK’KE€ B HEMAJION CTENEeHM B Ipouecce npoxoxaeHns npaktuk, HUP u Bo Bpems
CaMOCTOSITENIbHOW paboThl oOydaromierocs. Brimonnenne u 3ammra BKP sBnsiores Bumom
yueOHOM e TeIbHOCTH, KOTOPBIH 3aBepiIaeT npoiecc GopMUPOBAHUS KOMIIETEHIIUH.




MecTo TUCIUTUTHHEBI U COOTBETCTBYIOMIHMM dTar (JOPMUPOBAHUS KOMITIETCHIIUN B IEJIOCT-
HOM IIpOIIeCCE MOATOTOBKM MO 00pa3oBaTENbHON MPOTPpaMME MOXKHO OIPEACIIUTh M0 MaTpHUIIe
KOMIIETEHIIMM, KOTOpas npuBoauTcs B [Ipuioxenun.

Orarbl HOPMHUPOBAHKS KOMIIETEHIIUN B ITPOIIECCE OCBOSHUS TUCIUTIIINHBI:
- HAYAJIbHBIH dTan — Ha 3TOM 3Tarne (HOPMUPYIOTCS 3HAHUEBBIC U HHCTPYMEHTATbHBIE OCHOBBI
KOMITETCHIIMH, OCBAaWBAIOTCSI OCHOBHBIE KaTeropuu, GopMHUpYIOTCS 0a3oBble yMeHHs. CTyaeHT
BOCTIPOM3BOANT TEPMUHBI, ()aKThI, METO/IbI, TIOHATHUS, IPUHIIUITEI ¥ TPaBUJIa; pemiacT ydcOHbIe
3a/1auu 1o 00pasiy;
- OCHOBHOI YTam — 3HaHUWs, YMEHUS, HABBIKU, oOecreunBarome GopMUPOBAHNE KOMITETCHIINH,
3HAYUTEIHLHO BO3PACTAIOT, HO €III€ HE JOCTUTAIOT UTOTOBBIX 3HaUeHUH. Ha 3TOM 3Tame cryneHt
OCBaMBAET aHATUTUYECKUE JIEUCTBUS C MPEIMETHBIMU 3HAHUSIMHU T10 JTUCLUUILIUHE, CTIOCOOEH ca-
MOCTOSITEJIbHO peIIaTh Y4eOHbIE 33a/1a4l, BHOCS KOPPEKTHBBI B aJITOPUTM JACHCTBUMN, OCYIIECCTB-
15151 KOPPEKIIUIO B XOJIE paOOThI, IEPSHOCUT 3HAHUS I YMEHUS HA HOBBIC YCIIOBUS;
- 3aBePIIAIOIINIA dTall — HA 3TOM 3Tale CTYICHT JOCTUTaeT UTOTOBBIX IMOKa3aTeNeH 1Mo 3asBJICH-
HOM KOMIICTEHIIMH, TO €CTh OCBaHMBAacT BECh HEOOXOJUMBIM 00hEM 3HAHUM, OBJIAJCBACT BCEMU
YMEHHUSIMH U HaBbIKaMH B cdepe 3asBlieHHONW kKommeTreHIud. OH crnocoOeH UCIOJIb30BaTh 3TH
3HaHUS, YMEHUS, HABBIKM IPU PELIEHUH 3a7a4 MMOBBILICHHON CJIOKHOCTH M B HECTaHJAPTHBIX
YCIIOBHSIX.

Oransl GOpMHUPOBAHKS KOMITETSHIIMH B XOJI€ OCBOCHHSI TUCIUIUIMHBI OTPAXKAIOTCS B TE-
MaTHYECKOM IUIaHe (CM. 1. 4 pabodel mporpaMMbl JUCITUTIIMHBI).

1.3. Céazb medxncdy popmupyemvimu KOMnemeHyuAMU U Hopmamu KOHmMpoa ux oceo-
eHus

Ne n/m | Kontponupyemsbie pazaensl (Tembl) | Kox koHTposmmpyemoii komne- | HammeHnoBanue oneHOYHO-

AUCHHUILIMHBI (Pe3yJbTAThI O pa3- | TeHIuU (WM e€ yacTu) / u ee ro cpeacTBa
JeJIaM) ¢popmyaupoBka
Tekyuuii KOHTPOJIb
1. Paznensr 1-2 YKE-1 YcTHBI onpoc
OIIK-6
nK-1 CuryanroHHBIE 331291
HK-5

60T (oTu4eT)

TectupoBanue

o mpenaparam
9K3aMeH

3amuTa 1a00paTOPHBIX pa-

KonTponbnas pabora. Kon-
TpoJibHast paboTa ¢ 3JIeMeH-
TaMU TECTUPOBAHUS 3a4eT




2. Onucanue nmoka3arejed u KPUTEPHUEB OLICHUBAHUA KOMHeTeHHI/Iﬁ Ha pa3/iMYHbIX 3Tallax ux (l)OpMI/IpOBaHI/IH, OImuCcaHue

IIKAJ OHCHUBAHHUA

KoHeuHbsIMu pe3ysibTaTaMM OCBOCHMS IPOTrPaMMbl JUCLUIUIMHBI SIBISIOTCS C(HOPMUPOBAHHbIE KOTHUTHBHBIE IECKPUITOPBI «3HATH», «YMETbY,
«BIIAZIETH», PACIIMCAHHBIE TI0 OTAEIBbHBIM KOMIIETEHIIUSM, KOTOpbIE IpUBEAEHbI B 11.1.1. @opMupoBaHHe 3THX AECKPUIITOPOB IIPOUCXOIUT B MpOLiECcCe
M3y4eHUs TUCLMILIMHBI 10 3TaaM B paMKax pa3IMYHOIo BU/a yUeOHBIX 3aHATUH M CAMOCTOSATEIIHON paboTHI.

Briensirores Tpu ypoBHS C(OPMHPOBAHHOCTH KOMITETCHIIMN HA KaXK/I0M dTarle: MOPOTOBbIi, MPOJABUHYTHIN U BHICOKUH.

Yposnu Cooeporcamenvroe onuca- OcHoéHble npu3HaKu 6vl0eneHUs YyPOGH bPC, ECTS/IIamubannvuan
Hue ypoeHs % oceoe- | wiKkana 013 oueHKu
Husn IK3ameHa/3auema
Buicokuii TBopueckas ACATENBHOCTh | Brurouaem Hudxcecmoswuil ypogeHts.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IalaHue
chopmuposanvl Ha 8bICOKOM KOMIIETCHIIMSIMH, CITOCOOCH MPUMEHUTH UX B A/
VPOBHe 8 COOMBEMCMEuUU ¢ HECTaH/IAPTHBIX CUTYAIIUSIX: TOKA3bIBAET yMe- 90-100 Omauno/
yensamu u 3a0a4amu OUcyu- HHE CAMOCTOSITEJIbHO IPUHUMATH PEIICHHE, pe- Baumeno
NIIUHDBL aTh nNpodieMy/3agaay TEOPETHUECKOTO TN
MPUKJIATHOTO XapaKTepa Ha OCHOBE U3yYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTHIA
Ilpoosunymutii [IpumeHnenue 3HaHUUA W | Brmouaem nHudcecmosawuu ypoGeHts.

Bce 6uovt komnemenyuti yMmenuit B Gonee mmpokux | CTYIEHT MOXET I0Ka3aTh BIaJ€HUE KOMIIETEH- B/
copmuposanl Ha nPoOBUHY- | korTekcTax — yueOHOH | LMSAMH: IEMOHCTPUPYET CIIOCOOHOCTH COOUPATD, 85-89 Ouens xopouro/
MOM YPOBHE 6 COOMEEMCMEUL | podecCHOHANBHON — jes- | CHCTEMATH3HPOBATh, AHATM3UPOBATH U FPAMOT- Zaumeno
C yensamu u 3a0a4amu OUCyU- TeNBHOCTH, HEKeMH Mo 06- | HO HCIONb30BaTh WH(pOpMAIHIO U3 CaMOCTOS-

NJIUHbL pasity, GONBIIeH ToMel ca- TETHHO HANJIEHHBIX TEOPETHUECKUX HCTOYHUKOB
MOCTOSTENLHOCTH 1 it | 7 FFFTIOCTPHPOBATE HMH TEOPETHIECKHE TOITO- c/
ATHBLL JKEHUS WM 000CHOBBIBAThH MPAKTUKY IPUMEHE- 75-84 Xopouio/
I HUS. 3aumeno




Ilopozoesuit PenponyktuBnas paestenb- | CTyIeHT IEMOHCTPUPYET BIAJCHUE KOMIIETEH- 65-74 D/Yoosenemeopumensu
Bce 6uovi komnemenyuti HOCTh MSIMH B CTaHAAPTHHIX CHTYalUsAX: U3JIAaraer B o/ 3aumeno
cghopmuposansl Ha nopo2oeom npenenax 3aaad Kypca TEOPETUUECKU U MPAKTHU-
yposue el Jlatt kkypea Teop p 60-64 E/llocpeocmeenno
YeCKH KOHTPOJIMPYEMBIi MaTepuar. JBaumeno
Huoice nopozosozo OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETCHIIMHA HE CHOPMUPOBAHBI. 0-59 Heyoosenemeopumens-
Ho/ 3aumeno

CTYZ[GHT HE B COCTOSAHUH NPOACMOHCTPUPOBATH O6HaI[aHI/Ie KOMIICTCHIUSAMU B
CTAaHJApPTHBIX CUTYyalluAdX.




OrneHnBaHUE Pe3yNbTaTOB OOYUYCHHSI CTYIEHTOB IO JUCHUIUIMHE OCYIIECTBISIETCS MO periia-
MEHTY TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaliu.

Kpurepuu onieHnBaHUS KOMIETEHIIMN HA KaXKJIOM 3Tarle U3y4eHUS TUCUUIUTAHBI JUJIS KaX10-
ro BUJa OLIEHOYHOTO cpencTBa v mpuBoaarcs B 1. 4 ®OC. Toroselit ypoBeHb CPOPMUPOBAHHO-
CTH KOMIIETCHIIMU TIPU M3yYEHUU AUCIHILTUHBI ompenensercs mo Tabmure. [Ipu stom crnemyer
MOHMMATh, YTO IPAaHUIA MEX]Y YPOBHSIMH /Il KOHKPETHBIX PE3yJIbTaTOB OCBOCHHUS 0OpazoBa-
TEJIBLHON NPOrpaMMbl MOXKET CMEIIATHCS.

Ypoeenv cpopmuposannocmu Texkywuiit Konmpoo Ipomesccymounasn am-
KoMnemeHnuyuu mecmauus
6bICOKUU 6bICOKUUL
6bICOKUL nPOOGUHYMbLIL GbICOKULL
GbICOKUIL npPoOsUHYM LI
nopozoewlil GbICOKULL
GbICOKUIL nOpo2oe6ulil
nPOOGUHYMbLIL nPOOBUHYMbLIL nPOOBUHYM LI
nPOOBUHYM LI nOpP0O206blil
nOpPO208YbLil nPOOBUHYM LI
nopo2oeéwlil nopo2oesulil nOpPO208Wblil
nopo2ogwlil HUJICe NOPO208020
HUJICe NOPO208020
HUJICe NOPO206020 -

3. MeToanueckue MaTepuaJibl, oNpeaeaaolue Npoueaypbl OHeHUBAHUSA 3HA-
HU, YMEHHH, HABBIKOB WJIH ONBITA AEATEJbHOCTH, XaPAKTEPU3YOIIHUX 3TANbI
(GopmupoBaHusi KOMIETEHIIMH.

PeiiTnHroBas olleHKa 3HAHWI SIBISETCS MHTETPalbHBIM IOKA3aTesleM KadyecTBa TEOpeTHYe-
CKHX U MPAKTUYECKUX 3HAHUN M HABBIKOB CTYJEHTOB IO JUCIMIUIMHE U CKIIAJBIBACTCS U3 OIle-
HOK, MTOJIYYEHHBIX B X0/JI€ TEKYIIETO KOHTPOJISL U TPOMEKYTOUHOM aTTeCTal|H.

Texymuii KOHTPOJb B CEMECTPE MPOBOJUTCSA C LETBI0 00ECIIeYeHUs] CBOEBPEMEHHON 00paT-
HOM CBSI3U, ISl KOPPEKIIUU O0yUYESHHSI, aKTUBU3AIUU CAMOCTOATEIHHON PabOThI CTYACHTOB.

[IpomexxyTouHast arTecTanus MpeaHa3HadeHa Jisi 0ObEKTUBHOTO MOJATBEPXKICHUS U OIECHU-
BaHUs JOCTUTHYTBIX Pe3yJIbTaTOB O0yUEHUS TOCTe 3aBEPIICHUS N3YUEHUS JUCIUILTHHBL.

Texymuit KOHTPOIb OCYIIECTBISETCS IBA pa3a B ceMecTp: KOHTposbHas Touka Ne 1 (KT Ne 1)
1 KOHTpoJibHas Touka Ne 2 (KT MNe 2).

Pe3ynbTarhl TEKyIIero KOHTPOJIS W MPOMEKYTOYHOM aTTECTAIlMU TMOABOMASTCS IO IIKaJe
0aTbHO-PEUTUHTOBON CHCTEMBI.

IlepBb1ii cemecTp

Bua koHTpOJIS JTan pedTHHIOBOM CHCTEMbI bana
OuneHo4vHoE CpeacTBO
a pea Munu- Makcu-
MyM MyM
Texkyuuii KonTpoabHasi Touxa Ne 1 20 30

NuauBunyanbHbIE 3a1aHUS 110 TEMAM Pa3IeIoB
1-2.

3amura 1a60paTOPHBIX pabOT 3aAaHUS TIO Te-
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MaMm pazjiesioB 1 - 2
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Bua koHTpOIA JTan pedTHHIOBOM CUCTEMbI bana
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3amuTa JIabopaTOPHBIX padOT 3aJaHUs 110 Te-
MaM paszenos 1, 4.

KomnnoxBuym no Temam pasnena 4.

NupuBuayanbHbIE 3a1aHUS 110 TEMaM Pa3/IeaoB
5,6.

Kontponbnas pabota mo pazaeny 7.
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60
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Omnpenenenne 00HycoB u rpagos
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Bonychl: moommpuTenbHbie 0amibl CTYICHT NOTy4YaeT K CBOEMY PEHTHHTY B KOHIIE

ceMecTpa 3a aKTUBHYIO M peryispHyio padory Ha 3aHatusx. CornacHo Ilonoxenuto o 6aiHo-
peiituarOoBOM cucteme oreHke 3Hanuii UATOHUAY MUDU Gonyc (mpemuanbHble 0alibl) HE
MOJKET MIpEBbINIATh 5 0ajjioB. BricTaBiseTcss MO0 COBMECTHOMY pEILICHHUIO MpernojaBaTelie,
MIPOBOJISIINIKX 3aIIHUTY JIA0OPATOPHBIX PadOT U MPAKTUYECKHE (CEMUHAPCKHE) 3aHATHS. JlOTOIHY-
TenbHbIe (OOHYCHBIC) OauIbl MOTYT OBITh BBICTABJICHBI CTYACHTY 3a y4acTHE B KOH(EPEHIHIX,
HAyYHBIX CEMHUHApaX, MOATOTOBKE OKJIA/IOB H T.II., MPEANOJaraimx rTy00Koe 3HaHUEe pa3Jie-
JIOB TUCIUIUIUHBI «XUMUS».

[Tpadsl: 32 HECBOEBPEMEHHYIO Cl1ady BCEX BHJIOB TEKYIIEro KOHTPOJIS MaKCHMAIBHO OIICHKA
MOYKET OBITH CHIDKEHA 10 5 0aJUI0B.
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3ajanne 3a4eTHOM padoOTHI (MPOMeEKYTOUHASA aTTecTanus, 1 cemecTp)

3auerHas pabdora Ne 1.
1
1) Hanmucats anexTponnbie hopmyiibl aToMOB ¢ 3apsiaamu siaep 30; 81 cTporo B mopske 3aros-
HEHUS JIEKTPOHHBIX OpOHUTAIICH.
[Tpumep otBera: Co?’ - 1522322p63323p64523d7.
2) K kakomy THITY 2]IeMEHTOB (S, p, d, f) oTHOCsATCs aToME!I ¢ 3apsinamu sinep 30;35;817
[Tpumep otBera: Co”" —d.
3) Onucarb MOJIOXKEHUE B MEPUOJUYECKONM CHUCTEME DJIEMEHTOB aTOMOB C 3apsaMH sJiep
30;35;81.
IIpumep orBera: Co?’ -8 rpyrmma, nodbouHasi moArpyma.
4) VKasaTb 3HA4YCHHsS BCEX KBAHTOBBIX UHCEN JUIS MOCICIHEro >MeKTpoHa artoma Zn> (n —
rJIaBHOE, | - opOuTanbHOE, M| - MATHUTHOE, Mg — CITMHOBOE KBAHTOBBIC YHCIIA).
[Tpumep oTBeTa: Ti?? - n=3: 1=2; m=+1; ms= +1/2.
5) PykoBoactBysicy Ilepronnyueckoit CUCTEMOM, YCTAaHOBUTE MOPSAKOBBIE HOMEpPA M HA3BAHMS
3JIEMEHTOB, HEUTPAJIILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEAYIOIINE AIEKTPOHHBIE (HOPMYIIbI
1- 15%25%2p°3s23p®45%3d*%4p®5st  u
2 - 15%2522p°3s%3p°45°3d'%4p°55°4d'05p 6524 454" .
[Tpumep otBera: Ne23 - BaHaguil.

2
1. Kak u3meHuTCS CKOpoCTh mpsaMoit peakiuu Na(r) + 3H(r) — 2 NH; ecnu a) yBenuuuthb
JaBJICHHUE B CUCTEME B 3 pasa; 0) yMEHbIIUTH 00beM B 2 paza?
2. Ha ckonpKo rpaaycoB HaZ0 YBEIMYUTH TEMIIEPATypy, YTOOBI CKOPOCTh PEAKIIMK BO3pPOCIA B
27 pa3? TemmneparypHblii KO3()PHUIHEHT CKOPOCTH pPEeaKlUU paBeH 3.
3. Bo ckonbKO pa3 yBemTUYHTCS CKOPOCTh XUMHUYECKOH peakiiuu A + 2B — C npu moBbIIeHAN
JaBleHHss B cUCTeMe B 4 pasa OJHOBPEMEHHOM MOBbINIEHWH TemmepaTypbl Ha 40°C.
Pearupyromiue BemecTBa - ra3sl. TemmnepatypHbiil kodgdunmueHt 2.
4. Yemy paBHa dHEprusi aKTUBAIMK PEAKIMM, €CJIM MPH MOBBILIEHUH Temmeparypbl oT 290 no
300 K ckopocTh peakiiuu yBennuuBaeTcs B 2 pasa?
3
1. ITp (PbJ) mpu 15°C paBHo 8,7 - 10°°. Beranciuts KOHIIEHTPAILUI0 HOHOB Pb®" u J B HACHI-
IIEHHOM pacTBope PbJ,.
2. Ilponssenenne pacrsopumoctd CaCO3 paBHO 4,8-10°°. Beramcmnts KOHLIEHTPALUIO Ca?* B
0,01 M pactBope Na,COs, Haxoasmemcst Hax ocagkoM CaCOs.
3. HanncaTh B MOJIEKYJISIpPHOI M MOJIEKYJISIPHO-UOHHOM (popMe ypaBHEHUS peakiuii:

a) Na,S + FeSO, —... 0) Na;S + HCI —...

B) CH3COONa + HNO3 —.... r) H,SO4 + KOH —... 1) Pb(NO3), + NaJ —...
4. Ins 0,2 M pactBopa HekoTopo# kucinotsl pH = 3. Halitn KoHCTaHTY qucconuanuy 3TOW KUC-
JIOTHI.
5. Paccuurats pH 0,3% pactBopa HC1O4 (p=1,002r/m).

4
1.Hammucate cxemy ruaponusza ZnSO4 u paccuutats pH 0,1M pacTtBopa, ecinu U3BECTHO, YTO
TUIPOJIN3 MPOTEKAET MO MEePBOM CTYNEHH, a 3HaYeHHsI KOHCTaHT nuccounanuu Zn(OH), no nep-
BOM M BTOPOM CTYNEHSIM COOTBETCTBEHHO PaBHBI KH1:4><10'5; KH2:1,5X10_9.P3CC‘{I/IT3TB KOH-
CTaHTY THPOJIM3a COJIH 10 TICPBOM CTYTICHH.

2.Crenenp rupponmsa pactopa conmu NH4Cl pasna 0,2. K, (NH4OH)=1,79x107. Onpenenutsb
KOHIIEHTpAIKIO pacTBopa coiu. Hamucats cxemy ruaponmza NH,Cl.
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5

1. ComnocraBuTh urciia MosekyJ, conepxammxcs B 1 T NHz u B 1 r No. B kakoMm ciaydae u Bo
CKOJIBKO pa3 4MCIIO MOJIEKYI Oosbie?

2. CKOJBKO JIEKTPOHOB U IIPOTOHOB BXOAMT B COCTAB aTOMA 3JIEMEHTA, KOTOPBI HAXOIUTCS: a)
B 5-M IEpHOAE U B MOOOYHOM MOATPYIIE MIECTON rpynibl; 0) B 4-M Nepuo/ie U B TNIaBHOW MO~
rpymnme TpeTher rpymmbi?

3. Hamucare ¢popMyibl OKCHIOB, COOTBETCTBYIOLIMX YKa3aHHBIM ruapokcuaam: H,SiOs;
Cu(OH)z; H3AsO4; H,WOy,; Fe(OH)s.

4. Hanwucarp ypaBHEHHE XUMUYECKON peakMy MOJIYyYEHHUS] HEPACTBOPUMOTO TUAPOKCUIA
Al(OH); .

5. Hanwmcarps ypaBHEHUS] XUMHUECKUX PEAKIMM, T0Ka3biBatonmx amporepuocts  Al(OH)3 .
6. Cu— CuO — Cu(NOg3); - Cu(OH), —» CuO

3aveTrHas padora Ne 2.
1
1) Hanucath anektponnsie ¢popMyiibl aTOMOB ¢ 3apsaamu siaep 13; 83 crporo B mopsake 3a-
MOJIHEHUS 3JIEKTPOHHBIX OpOUTaseil.
[Ipumep otBera: Co?’ - 1322522p63523p64323d7
2) K xakomy THITy 3)1€MEeHTOB (S, p, d, f) oTHOCSTCS aTombl ¢ 3apsaamu siaep 13;44;837
IIpumep orsera: Co?’ — d.
3) Onucarh TOJIOKEHUE B MEPUOJUYECKON CHCTEME SJEMEHTOB aTOMOB C 3apsaaMu siIep
13;44,83.
IIpumep orBera: Co?’ -8 rpymra, mobodHas moArpymIa.
4) YKa3aTb 3HAYCHHs BCEX KBAHTOBBIX YHCEN Ul HOCIGAHEro siekrpona aroma Al (n —
rJaBHOE, | - opOuTanbHOE, M| - MATHUTHOE,Ms — CHMHOBOE KBAHTOBBIE YUCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBoactBysice Ilepronnyueckoit CUCTEMOM, YCTAaHOBUTE MOPSIKOBBIE HOMEpAa M HAa3BAHUS
AIIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEIYIOIINE ANEKTPOHHBIEC (HOPMYIIbI
1- 15%25%2p°3523p®4s5%3d °4p®5524d 5 p®6s%4f *5d°
2 - 15%2522p°3s%3p°4523d'%4p°55%4d°.
[Tpumep otBera: Ne23 - Banaguil.

2

1. B cucreme CO + Cl; — COCI; konuentpanuto CO yBenmuuunu ot 0,03 mo 0,12 mons/1, a
koHuentpanuo Cl; - ot 0,02 10 0,06 wmomnw/1. Bo ckosibko pa3 BO3pociia CKOPOCTh MPSIMOM pe-
aKImu?

2. TIpu 20°C peakiist IPOTEKAET 38 2 MUHYTHL. 3@ CKOJIBKO BPEMEHH OYJIET MPOTEKATh 3Ta peak-
s a) npu 50°C, 6) nmpu 0°C? TemneparypHbiii KOIQOHUIMEHT CKOPOCTH PEAKIIUH PABEH 2.

3. Bo ckonbKo pa3 yBeTHUUTCS] CKOPOCTh Peaklny, poTekaromieit mpu 298 K, ecnu B pe3ynbTa-
T€ MCIIOJIb30BAaHMS KaTalln3aTopa yJaJlloCh YMEHBUIUTh SHEPTUIO aKTUBAMU Ha 4 k[ /Moib?

4. Bo CKOJIBKO Pa3 YMEHBIIUTCS CKOPOCTh XUMHUecKou peakiuu 2A(T) + B(r) —» 2C(r) npu
YMEHbILIEHUH JIaBJICHUS BCEX BEILECTB B CUCTEME B 3 pa3a U OJHOBPEMEHHOM MOHUKEHUH TEM-
neparypsl ciucteMbl Ha 30°C? TemmeparypHbiii KOO)QUIMEHT Peakiuu Y paBeH 2.

3

1. Ucxons u3 npoussenenus pactsopumoctu CaCO3 Haiitu maccy CaCOs, conepkaniyro B
100M1 ero HaCBILIEHHOTO PacTBOPA.

2. Ilpoumssenenne pactopumoct MgCO3 paBHO 1,0-10°°. Boramciuts KOHIIEHTPAILUI0 HOHOB
COs3”" B pactBope Hajg ocagkoM MgCOs, conepxkamiem MgCl, B konnieatparuu 0,01 moutb/m.
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3. Hamucatp B MOJEKYJISIpHOW U MOJIEKYJIIPHO-MOHHOU (popMe ypaBHEHHS PEaKIIUM:

a) AgNOs; + FeCl —... 0)CaCO3+HCI —...

B) Ba(OH),; + HNO3; —.... r) SrSO, + BaCl, —... 1) NH4Cl + Ca(OH); —....
4. BbIUMCIINTH KOHIIEHTpaIHi0 HUTpaT-uoHOB B 0,02M pactBope AI(NO3)s.
5. Beraucnuts crenens aucconuanuu u pH B 0,01M pactBope HCIO.

4
1.Hanucate cxemy ruzaponusa u onpenenuts pH 0,1M pactBopa K3POa, ecnu uzBecTHO, uTO
1)ruaponus npoTeKaeT Mo MepBOi CTYMEHU; 2) KOHCTaHThI AUccouanui opTohocGopHOi Kuc-
JIOTHI 110 IIEPBOM, BTOPOM U TPEThEH CTYIIEHSAM COOTBETCTBEHHO PABHBI Kﬂ1:7,9><10'3; Kp=1x10
9 K3=4,5x10%?

2.Crenenp ruaponu3a pactBopa comu NH4Cl pana 0,2. KH(NH4OH)=1,79><10'5. Onpenenurpb
rOHIIEHTpAIHIO pacTBopa conu. Hamucats cxemy rujaposmza NH4Cl.

5

1. BsIpa3uTh B rpaMmax Maccy OJIHON MOJIEKYJIbl JUOKCHIA CEPBHI.

2. Yemy paBeH HOPSIKOBBIM HOMEp JIEMEHTa, MaCCOBOE YHCIIO OHOI0 U3 U30TOIIOB KOTOPOTO
paBHoO 31, a 4Kciio HEUTPOHOB paBHO 167

3. CocTaBUTh ypaBHEHHUS PEAKLUH, C IOMOIBIO KOTOPhIX MOXHO OCYILIECTBUTh YKa3aHHBIE
IIPEBPALCHUS:

Ba—BaO—BaCl,—~»Ba(NO3),—>BaS0, ;

Mg—MgSO;—»Mg(OH),—»MgO—MgCl, .

4. Hanwucarp ypaBHEHHE XUMUYECKON peakMy MOIyYEHHUs] HEPACTBOPUMOTO TUAPOKCUIA

Fe (OH); .

5. Hanucarpe ypaBHEHUSI XUMHUYECKUX PEAKLHi, JOKA3bIBAIOIUX aM(pOTEPHOCTD Be(OH); .

3aueTrHas pabora Ne 3.
1
1) Hanucatp 35ekTpoHHbIE (hOPMYIIBI aTOMOB € 3apsiiaMu siiep 7; 73 ¢Tporo B MOpsIIKE 3aro-
HEHMS AJIEKTPOHHBIX OpOHUTAIEH.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’
2) K xakomy THITy 3]1€MEeHTOB (S, p, d, f) oTHOCsSTCS aToMBI ¢ 3apsaamu saep 7;59;737
Ipumep orsera: Co?’ — d.
3) Onmucarh MONOXKEHUE B MEPUOJUUECKOW CHCTEME 3JIEMEHTOB aTOMOB C 3apslaMH sjep
7,33;73.
Ipumep otBera: Co?’ — 8 rpymma, M0GOYHAs TIOATPYIIIA.
4) Vka3aTb 3Hau€HHUS BCEX KBAHTOBBIX YMCEN Ul MOCIEAHETO 3JIEKTpOHA aToMa N’ (n — rnaB-
HoE, | - opOuTanpHOE, M| - MArHUTHOE, Mg — CIIMHOBOE KBAaHTOBBIE YHCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBozactBysichs [lepuoandeckoit cuctemMoil, yCTaHOBUTE MOPSAKOBBIE HOMEpa M Ha3BaHUS
DIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUAIOT CIIEIYIOIINE dIEKTPOHHBIE (DOPMYJIBI
1- 15°25%2p°3523p°®4523d*°4p°®55%4d*°5p°6s%4f 50 6p* 1
2 - 15%2522p°35%3p°4523d'%4p°5s’.
[Tpumep otBera: Ne23 - BaHaAWH.

2

1. Peakuus mexnay oxcugom yriepozaa (II) u xmopom mpotekaer no ypaBuenuto CO + Clp; —
COCl1;. Kak u3ameHHTCS CKOPOCTh PEaKIMU MpH yBelndeHuu a) konueHtpauuu CO B 2 pasa; 0)
koHmeHntpanuu Cl; B 2 pa3a; B) KOHIIEHTpAIMK 000MX BEIIEeCTB B 2 pa3a?
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2. Tpu Temmeparype 30°C peakuust mporekaer 3a 25 munyt, a npu 50°C 3a 4 munytsl. Paccuu-
TaTh TEMIIEpaTypHbIH KO PHUITMEHT CKOPOCTH PEAKIIUH.

3. OpnuH karanuzatop cHrkaeT sHepruto aktuBanuu npu 300 K na 20 x/x/mMonb, a npyroit -
Ha 40 x/[x/moinb. Kakoit katanmu3atop s dextuBHee? OTBET 000CHOBATh PACYETOM OTHOIICHUS
CKOPOCTEH peakluii IpU UCIOJIb30BaHNUU TOIO WM MHOTO KaTajlu3aropa.

4. Dueprusa aktuBaiuu peakiuu Os(r) +NO(T) — O2(1) +NOo(T) paBHa 40 x/[x/monb. Bo
CKOJIBKO pa3 M3MEHUTCSI CKOPOCTb PEAKIMH [IPH MOBBIIIEHUH TeMIepaTypsl ot 27 10 37°C?

3
1. Hacwrmennsiit pactsop BaCrO4 conepxur 1,5 - 10 moust Ba® B 1n pactBopa. Berunciuts [p
BaCrO,.
2. K 50 mn 0,001 M pactBopa HC1 nobasunu 450 ma 0,0001 M- pactBopa AgNO3. Beinazner
JI1 0CaJIOK XJopuaa cepedpa? HP(AgCl)=1,8-1O'1O.
3. Hamucatp B MOJIEKYISIpPHO-UOHHOM (pOpMe ypaBHEHUS CICAYIOIINX PEaKIIHA:

a) CH3COOK + H,;SO4 —...  6) HCOONa + HCI —....

B) NH,CI + Ca(OH), —.... r) CaCO3 + HCl —.... 1) Na,S+ HCl —...
4. Kakyro maccy KOH nano pactBoputs B 111 Bosbl, yToOBI pH mosydeHHOT0 pacTBopa craji pa-
BEH 12.
5. Crenensb aucconmanuu HBrO B pactBope u pH pactBopa coorBerctBeHHO paBHbI 0,04% u
5,3. OnpenenuTsh KOHIIEHTPALMIO PACTBOPA KUCIOTHI U KOHCTAHTY €€ JMCCOLUAIIH.

4
1.1Ipu 60°C Ky=10""2 Cunras, uro K, (HF)=6,6x10™ He usmensieTcst ¢ TeMmepaTypoii, onpese-
muthk pH 0,001M pactBopa KF npu 60°C. Harmcatb cxemy ruaponusa KF.

2.MlHaMKaTop METUJIOBBIA OpPAaH)KEBBIM M3MEHSIET OKPACKY KPACHBIN<>KENThI B HMHTEpBAJC
pH=3,2<4,4. KakoBa Oymer okpacka unaukaropa B 0,1M pacrtBope Na,COs, eciau u3BeCTHO,
4yTO 1)rUaposinu3 NpoTeKaeT Mo MepBOM CTYNEHH; 2) KOHCTAHTHI JUCCOIMAIIMN YTOJBLHON KHUCIIO-
ThI 10 TIEPBOM M BTOPOU CTYIEHSIM COOTBETCTBEHHO PaBHBI KH1:4,3><10'7; KH2:5,6><10'11? Hanu-
cath cxemy rujaponmsa Nay;COs.

5

1. OpunakoBo mu uncio monekyn B 0.001 xr Hy u B 0.001 xr O,? B 1 mone H, u B 1 monie O5?
B 1a1H;uB 11O, npu o1MHAKOBBIX YCIOBUSX?

2. Uemy paBHBI OTHOCUTEIBHBIE MACCHI: &) JIEKTPOHA; 0) MPOTOHA; B) HENTpoHa? Bo cKoNbKO
pa3 Macca npoToHa 00JIbIlIe MacChl JIEKTPOHA?

3. Kakue u3 ykazaHHBIX Ta30B BCTYNAIOT B XUMUYECKOE B3aUMOJICHCTBUE C PACTBOPOM IIEIIOYH:
HCI, H,S, NO,, Cly, N, CHy4, SO,, NH3? Hamucarh ypaBHEHHS COOTBETCTBYIONIUX PEAKIIH.

4. Hanwmcarh ypaBHEHHE XUMUYECKOUW PEAKIIMU TOTYyYEHHUSI HEPACTBOPUMOTO THAPOKCHUIA
Cu(OH); .

5. Hamucate ypaBHEHUSI XUMUYECKUX PEAKIIUH, TOKA3BIBAIOIIUX aM(DOTEPHOCTH Zn (OH), .
6. Fe(OH)3 — Fe,03 = FEC|3 —> FE(N03)3

3ayerHas padora Ne 4.
1
1) Hanucath anektpoHHble GopMyIibl aTOMOB ¢ 3apsiaamu siiep 17; 63 crporo B mopsake 3a-
MOJTHEHUS SJIEKTPOHHBIX OpOuTalet.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’
2) K xakomy THITy 3]1€MEHTOB (s, p, d, ) oTHOCATCS aTOMBI ¢ 3apsaamu siaep 17;3;247?
Ipumep otsera: Co®’ — d.
3) Onwucarb NOJOXKEHUE B IMEPUOJUYECKON CHCTEME 3JIEMEHTOB aTOMOB C 3apsaaMH sJlep
17:43;24.
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IIpumep orBera: Co*’ -8 rpyma, nodbo4Hasi moArpyma.

4) YkasaTh 3HAYCHHS BCEX KBAHTOBBIX UHCEN TS MOCeHero snextpona atoma CIY (n — rias-
HOe, | - opOuTaANBHOE, M| - MATHUTHOE, Mg — CIIMHOBOE KBAaHTOBHIC YUCIIA).

[Tpumep oTBeTa: Ti?? - n=3: 1=2; mj=+1; ms= +1/2.

5) PykoBoactBysichk Ilepuoanueckoit cucteMoil, yCTaHOBUTE NOPSAJKOBbIE HOMEpPA U HA3BAHUS
3JIEMEHTOB, HEUTPAJIbHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEAYIOIINE 3JIEKTPOHHbBIE (POPMYJIBI

1- 1s%25%2p°3s%3p* m

2 - 15%2522p°3s%3p°45°3d'%4p°55°4d'95p 6524 454 %6 p°

[Tpumep otBera: Ne23 - BaHaaUH.

2

1. Bo ckousbko pa3 cieayeT yBEIMUUTh JaBlieHHe, 4YToObl ckopocTh oOpa3oBanus NO; mo peak-
uuu 2NO + Oy — 2 NO; Bo3pocna B 1000 paz?

2. ITpu temmneparype 20°C peakuus nporekaer 3a 25 munyt, a upu 40°C 3a 4 munytsl. Paccun-
TaTh TEMIIEPATYPHBIA KO3()PHUIIMEHT CKOPOCTH peaKInu.

3. IIpu 20°C ckopocTh XuMHYECKOM peakiun pasHa 0,04 Mosb/(11-¢). Paccunrars CKOPOCTH TOM
peakuuu pu 70°C, eciid M3BECTHO, YTO SHEPIUs aKTUBALMK paBHa 70 KJ[K/MOIb.

4. Peakmusi MeXy Ta3000pa3HbIMH BemiecTBamu A u B Beipakaercs ypaBHenueM A + B — C.
HavanpHble KOHIIEHTpAMU BellecTB cocTaBisioT [A]p = 0,05 mMoaw/a1 u [B]o = 0,05 mouns/n. Tlo
MCTEYEHUU HEKOTOPOI0 BPEMEHM KOHLEHTpPALMs BEUIECTB yMEHbLIWIAach BABoe. OmnpenenuTs,
KaK HEe0O0XOJWMO HM3MEHUTh TeMIIepaTypy, YTOOBl CKOPOCTh PEaKIMH CTajla paBHOW NMEpBOHA-
YaJIbHOU

CKOpOCTH, €CITH TEeMITepaTypHBIH KO3 (HUIIMEHT peaKiui paBeH 2.

3
1. PactBopumocts Ag,SO, paBHa 2,68 - 10"2mou1b/11. BoIHCIUTS IIp.
2. TIponssenenue pactBopumocti CaSO, pasro 1,0-10”. CpaauBats pactBopumocts CaSOy B
guctoii Boje u B 0,2 M pactBope H,SOq.
3. Hamucatb B MOJEKYJISIPHONW U MOJIEKYJIIPHO-MOHHON (hopMe ypaBHEHMS PEAKIIUM:

a) H,SO4 + NaOH —... 0) HCIO + NaOH —....

B) Ba(OH), + HNO3 —... r) HCN + KOH —... 1) NH4OH + H,SO4 — ...

4. Beraucauts pH 0,2% pactBopa Ba(OH); (p = 1,002r/mu).
5. Paccumurath xounentpamnuio HCIO, npu xoTopoit ee crenenpb aucconuarnuu pasua 0,2%. Bei-
yucauTh pH Takoro pactBopa.

4

1.Hamucate cxemy ruznponusa u onpenenutb pH 0,1M pactBopa K3PO4, ecnu u3BecTHO, 4TO
1)ruaposin3 npoTeKaeT 1o NnepBoil cTyneHu; 2) KOHCTaHThI Auccoluaui opTodochopHON Kuc-
JIOTHI T10 NIEPBOM, BTOPOM M TPEThEN CTYNEHSM COOTBETCTBEHHO PABHBI KH1:7,9><10'3; Kp=1x10
9 K3=4,5x10%2

2.Crenenp rumponmsa pactopa conmu NH4Cl pasna 0,2. K, (NH4OH)=1,79x107. Onpenenutsb
KOHIIEHTpaLuIo pacTBopa coiu. Hammcats cxemy ruaponmza NH4Cl.

5

1. Ckonbko MOJIEKyYH coepKUTCs B 1 MJI BOAOPOAA PU HOPMAJIBHBIX YCIOBHSX?

2. DIEeMEeHT MeJb CYIIECTBYET B BHJIE IBYX U30TOIIOB — %3Cu u *Cu. ConeprxaHue B Ipupojie
nepBoro nzoromna paBHo 73%, Broporo — 27%. BeraucianTte 0OTHOCUTENBHYIO aTOMHYIO Maccy
MEJIH.

3. Hassats cnenyromue coenunenus: K,O,, MnO,, BaO,, MnO, CrOgz, V,0s.

4. Hanwucarh ypaBHEHHE XUMUYECKON peaKkMy MOJyYEHHUs] HEpAaCTBOPUMOTO THAPOKCUIA

Fe (OH), .
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5. Hanwmcartps ypaBHEHUS! XUMHUECKUX PEAKIIUHN, TOKA3bIBAIOLINX aM(POTEPHOCTh Be(OH); .
6. MgCl, -» MgSO4 — Mg(OH); - MgO — MgCl,

3ayernas padora Ne S.
1
1) Hammucats aiiekTpoHHbIE (OPMYIIBI aTOMOB C 3apsiaamu siiep 43; 75 ¢Tporo B MOPsIKE 3armo-
HEHUS 2JIEKTPOHHBIX OpOHUTasei.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’
2) K xakomy Tumy 31eMeHTOB (S, p, d, f) oTHOCATCS aTOMBI ¢ 3apsiaamu saep 43;56;75?
IIpumep orsera: Co?’ — d.
3) Omnwucarh TNOJOXKEHUE B MEPHOJUYECKON CHCTEME 3JIEMEHTOB aTOMOB C 3apsaaMH sjep
43,56;74.
[Ipumep oTBeTa: Co?’ -8 rpyirma, no0o4YHas moArpyIa.
4) Yka3aTbh 3HaY€HHS BCEX KBAHTOBBIX UYMCEN JJISl IOCIEAHETO 3JEKTPOHA aToma Ba® (n — rnag-
HOe, | - opOuTanbHOE, M| - MATHUTHOE, Mg — CIIMHOBOE KBAHTOBBIE YUCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBogactBysch Ilepuoanueckoit cucteMoil, yCTaHOBUTE MOPSIKOBbIE HOMEpA U HA3BAHUSA
AIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEAYIOIINE 3JIEKTPOHHBIE (DOPMYIIBI
1- 15°25%2p°3s%3p® u
2 - 15%25%2p°35%3p°4523d'%4p°55%4d'%5p 6524 454 %6 p° 7526 d*
ITpumep otBeta: Ne23 - BaHauid.

2

1. Peaknusa mexnay okcunom yraepoaa (II) u xmopom mporekaer no ypaBuenutro CO + Cly —
COCl,. Kak nu3MeHUTCS CKOPOCTh PEAKIMH IpU yBenuueHuu a) koHueHtpanuu CO B 2 pasa; 0)
koHueHtpanuu Cl, B 2 pasa; B) KOHIIEHTpAIMK 000MX BEIIecTB B 2 pa3a?

2. HaiiTn 3HaueHNe KOHCTAHTBI CKOPOCTH peakuuu A + 2B — AB,, ecnu npu KOHIEHTpaIHIX
BemecTB A u B, coorBerctBeHHO paBHbIX 0,1 1 0,05 MoaB/1T ,cCKOPOCTh pEAKIMU paBHA 7 - 107
MOJIb/(J1-C).

3. Ckopocts peakuun npu 0°C paBHa 1 MOAB/1- ¢. BBHIUKCANTL CKOPOCTH DTOM peakiUy IpH
30°C, ecnu TemrepaTypHbIi KO3()OHUIMEHT CKOPOCTH PaBEH 3.

4. Bo CKOJBKO Pa3 U3MEHUTCSI CKOPOCTh XMMUYECKON peakIUH MpH YBETUUYEHUU TeMIepaTypbl
ot 300 K 1o 400 K, ecnu temnepatrypublii ko3dduiuent y = 2? UeMmy paBHa 3HEprus akTuBa-
LIMU 3TON peakuuu?

3

1. ITp (Caz(PO4)2 =1 - 10®. Paccumrath KOHIICHTPAllUA HOHOB Ca?* u PO, B HachIIEHHOM
pactBope Caz(POy)>.

2. Cmemanu 11 0,003M pactBopa NaF ¢ 11 0,0003M pactBopa CaCl,. O6pazyercst 11 0cafiok,
eci Ip (CaFy) = 4 - 102

3. Hamucatb B MOJIEKYJISIPHO-UOHHOM (pOopMe ypaBHEHUS CIIEAYIOIINX PEaKIIHiA:

a) KCN + H,SO,—
6) NaClO + H,SO4 — ... B) (NH4)2804 + KOH —.....
r) KoCO3 + HySO4 —>...... 1) NH,OH + HNO3; —......

4. OnpenennTs KOHCTAHTY quccouuanuu masukoBoi kucinotsl HF u pH pactBopa, ecin cre-
neHb quccormaruu ee B 0,25M pactBope 5,1%.
5. BelUMCIUTh KOHLEHTPALUIO HOHOB Oapust u HuTpaT-uoHoB B 0,003M pactBope Ba(NOs),.

4
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1.Hanncate cxemy ruaponuza ZnSO4 u paccuntats pH 0,1M pacTBOpa, eciii M3BECTHO, YTO
TUAPOJIN3 MPOTEKAET MO MEPBOU CTYIEHHU, a 3HaUeHUs KOHCTaHT aucconuanuu Zn(OH), mo nep-
BOH ¥ BTOpOil CTYNEHSM COOTBETCTBEHHO paBHBI K, =4x107; K,=1,5x10° Paccunrars KoH-
CTaHTY TUIPOJIM3a COJH 10 MEPBOM CTYIECHH.

2.Crenens rugpommsa pacreopa comu NH,Cl pasra 0,2. K (NH4sOH)=1,79x10°. Onpexnemurs
KOHIICHTpaIKIo pacTBopa coiu. Hamucars cxemy ruaposinza NH,Cl.

5

1. Kakoii 06beM npu 1.y. 3aHnMaroT 27x10% Monexy: raza?

2. Tlouemy macca aroma o4ty paBHa macce sifpa? OnpenenuTb MOJEKYISIPHYIO Maccy BOJBbI,
MOJIEKYJIbl KOTOPOM COJIEprKaT TSLKEIbIA N30TOI BOAOPOJa — AeUTepuii?

3. Kak mokaszats amdorepusiii xapakrep Zn0O, Sn(OH),, Cr(OH)3?

4. Hanwucarb ypaBHEHHE XUMUYECKOHN peaKMy MOJYyYEHHUS] HEPACTBOPUMOTO TUAPOKCUIA
Cr(OH); .

5. Hammcates ypaBHEHUSI XUMUYECKUX PEAKIUH, TOKA3BIBAIOIUX aM()OTEPHOCTH Al (OH); .
6. Cr— Cry(SO4)3; — Cr(OH); — NaCrO, — CrCl;

3ayernasi pa6ora Ne 6.
1
1) Hanucats anektponnsie GopMyIibl aTOMOB ¢ 3apsiaamu siaep 10; 93 eTrporo B mopsiake 3amos-
HEHUS 3JIEKTPOHHBIX OpOUTaei.
[Ipumep otBera: Co?’ - 1322522p63523p64323d7
2) K xakomy THITy 3]1€MeHTOB (S, p, d, f) oTHOCSTCS aTtombl ¢ 3apsaamu siaep 10;35;937
Ipumep orsera: Co?’ — d.
3) Onucarh TOJIOXKEHUE B MEPUOJUYECKON CHCTEME SJEMEHTOB aTOMOB C 3apsaaMu siaep
10;35;83.
IIpumep otsera: Co?’ — 8 rpyrma, moGouHas TOArPYIIIIA.
4) Yka3aTh 3Ha4CHHsI BCEX KBAHTOBBIX YHCEI JISI IOCIIETHETO AJIEKTPOHA aTroma Ne'® (n - rnas-
Hoe, | - opOuTanbHOE, M| - MATHUTHOE, Mg — CTMHOBOE KBAHTOBBIE YHCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBoactBysick Ilepronnyueckoit CUCTEMOM, YCTAaHOBUTE MOPSIKOBBIE HOMEpAa M HAa3BAHUS
AIIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEUAIOT CIEAYIOIINE IEKTPOHHBIE (HOPMYIIBI
1- 15%25%2p°3s23p®4s%3d™%4p® u
2 - 15%2522p°35%3p°4523d'%4p°5524d'%5p°6524 45010
[Tpumep otBera: Ne23 - BaHaaUM.

2

1. Kak uzMeHuTcst ckopocTh peakiuu 2A + B — AjB, eciu KOHIIEHTpaIMIO BellecTBa A yBeu-
YUTh B 2 pa3a, a KOHIIEHTpALMIO BemecTsa B ymeHbnTs B 2 pasza?

2. TIpu 150°C HekoTOpas peakis 3aKaHuuBaeTcs 3a 16 MunyT. [IpUHAMAas TeMIepaTypHbIN KO-
3 PUIMEHT CKOPOCTU pEeakIMH PaBHBIM 2,5, pacCuUTaTh, yepe3 Kakoe BpeMs 3aKOHUYHUTCS 3Ta
peaxiys, eciii npoBoauTh ee a) npu 200°C, 6) mpu 80°C.

3. KakoBo 3HaueHWe 3HEpruM aKTHBALIMM PEaKLUuH, ckopocTh Kotopoil mpu 300 K B 10 pa3
6onbire, uem mpu 280 K.

4.Bo CKOJIBKO pa3 YBEIUYHUTCS CKOPOCTh XUMHUYECKO# peakiuu A + 2B — C npu noBbILIEHUH
JIaBJICHUsI B CHCTEME B 4 pasa W OJHOBPEMEHHOM IMOBBIIEHUH Temrieparypsl Ha 40°C. Pearupy-
IOIIME BellecTBa - ra3pl. TemnepaTypHbIil KO3 (UIIMEHT peakui paBeH 2.

3

18



1. Haceiennsiit pactBop AgJOs o6bemoM 311 conepkut B Buae noHoB 0,176r cepedbpa. Brrurc-
auth [Ip (AglO3).
2. Ipowusoiiger au ocaxxacuue cyiabduna kaamus, ecau K 11 0,11 Cd(NO3), npubaBuTh Takoi
xe o6beM 0,01 NapS.  IIp CdS =7,1 - 10287
3. Hanmcatb B MOJICKYJISIPHO-MOHHOM (pOpME YpaBHEHHUS pEaKIIU:

a) CH3COOH + Ca(OH); —... 6) NH4OH + HCN —...

B) NH4OH + HCOOH —... r)Cu(OH); + HCl —»... 1) NaOH + HF —....
4. PaccunTaTh crenens auccouuanuu HyS u koHLeHTpanuio kuciaotsl, ecau pH pactBopa paBeH
5,3.
5. Kakyro maccy KOH neo6xoaumo pactBopuTh B 311 BoJbI, yT0OBI pH momydeHHOro pacTBopa
crain paBeH 11,57

4

1.Hanucate cxemy ruzaponusa u onpenenuts pH 0,1M pactBopa K3POs, ecnu usBecTHO, 4TO
1)ruaposin3 npoTeKaeT 1o nepBoil cTyneHu; 2) KOHCTaHThI Auccolraun opTodhochopHoil kuc-
JIOTHI 110 IIEPBOM, BTOPOM U TPEThEN CTYIEHSM COOTBETCTBEHHO PABHBI K31:7,9x10'3; Kp=1x10
2 K,5=4,5x10"%2

2.Crenens rugpommsa pactBopa comu NH,Cl pasra 0,2. K, (NH4OH)=1,79x10°. Onpenemuts
KOHIICHTpauuio pacTBopa conu. Hamucats cxemy ruaposnza NH,CI.

5

1. KakoBo oTHomeHue o0beMoB, 3aHnMaeMbIx 1 Mmosem Oz u 1 monem Oz (H.y.)?

2. HamwmmmTe cHMBOJIBI H30TOIIOB OJIOBA, AaTOMBI KOTOPBIX cojepxat 66, 68, 69, 71, 72 neitpo-
Ha.

3. MOXHO JI¥ IMOJIY9HTh PacTBOp, cojaepkamuit oqaospemento: a)Ba(OH), u HCI, 6) CaCl, n
Na,COs, B) NaCl u AgNO3, r) KCl u NaNO3 Yka3arb,kakue KoMOUHAIIUU HEBO3MOXKHBI U T10-
qemy.

4. Hamwmcarh ypaBHEHHE XUMUYECKOHN peakliy MOTyuyeHUs] HEpacCTBOPUMOTO THIPOKCH A

(OH) .

5. Hamwmcath ypaBHEHUSI XUMUUYECKUX PEAKIIU, JOKa3bIBAIOIUX aM(DOTEPHOCTh (OH) .

6. SO, »> Na,SO; > NaHSO3; — Na,SO; — Na,SO,4

3aveTrHas pabora Ne 7.
1
1) Hanucats anekTpoHHbIe (GOpMYJIIbI aTOMOB € 3apsaaMu saep 48; 65 cTporo B mopsiaKe 3aro-
HEHMS JJIEKTPOHHBIX OpOHUTAIEH.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’
2) K xakomy THITy 3]1€MEHTOB (S, p, d, f) oTHOCSTCS aTombl ¢ 3apsaamu siaep 47;65;527
Ipumep otsera: Co®’ — d.
3) Onmucarh MONOXKEHUWE B TMEPUOJUUECKON CHCTEME 3JIEMEHTOB aTOMOB C 3apsjaMH siep
47:57;52.
Ipumep otBera: Co?’ — 8 rpyma, MoGOYHas OATPYIIIIA.
4) Vka3arb 3Hau€HUSl BCEX KBAHTOBBIX YMCEN IS MOCJIEIHEro 3JEKTPOHa aroma cd*® (n —
rJIaBHOE, | - opOuTaibHOE, M| - MArHUTHOE, Mg — CIIMHOBOE KBAHTOBBIE YHCTIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBozactBysich [lepuoanyeckoil cuctemMoil, yCTaHOBUTE MOPSAKOBbIE HOMEpa M Ha3BaHUS
DIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUAIOT CIEIYIOIINE dIEKTPOHHBIE (DOPMYJIBI
1- 15°25%2p°3523p®4523d °4p°®5s%4d*%5p!  u
2 - 15%25%2p°®3s%3p°45%3d°
[Tpumep otBera: Ne23 - BaHaaHH.
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2

1. Bo ckoibKO pa3 ciaenyeT yBeIMUUTh KOHIIEHTpaluio BemecTBa By B cucteme 2A;(r) + Ba(r)
— 2A,B(r), 4TOOBI TIPH YMEHBIICHHH KOHIIGHTpAIlUU BelecTBa A B 4 pa3a CKOPOCTh MPSMOU
peakiny He U3MEHUIIACh?

2. Ha cKkonbKO IpaJycoB HaJ0 YBEIUYHUTHh TEMIIEPATypy, YTOObI CKOPOCTh pEaKklMu BO3pocia B
27 pa3? TemmneparypHblit K0O3((OUIIUEHT CKOPOCTH PEAKIH PaBeH 3.

3. Karanuzarop camxkaet sHepruto aktuparuu mpu 300 K wa 20 x/[>x/mMonb. Kak mpu sTom us-
MEHHUTCS CKOPOCTh XMMHYECKON peaKilnu.

4, Peaknus Mexay razoo0pasHeiMu BemecTBaMu A u B Beipakaetrcs ypaBHennem A + B — C.
HavanpHble KOHIIEHTpauu BemecTB cocTaBisaioT [A]o = 0,03 mons/n, [Blo = 0,03momns/1. Kon-
cTaHTa ckopoctu peakiuu paBHa 0,1. Ilo ucreueHnn HEKOTOPOro BPEMEHU KOHIEHTpAILUs Be-
mecTBa A ymeHbmmiack Ha 0,015 monp/in.  Bo CKOJIBKO pa3 HEOOXOIMMO YBEIMYHUTH OOIIee
JABJICHHUE, YTOOBI CKOPOCTh XUMUYECKOU PEAKITNH CTala PaBHOU MEPBOHAYAIBHON CKOPOCTH?

3
1. B kakom o6beme Boabl pactBoputcs It AgrSO4 (IIp =8 - 10°)?
2. Ilpouszsenenue pactBopumoctu CaCOz paBHO 4,8-10°. Beranciuts KOHIIEHTPALUIO Ca® B
0,01 M pacrBope Na,COs, Haxoasmemcst Hax ocagkoM CaCOs.
3. Hanmcatb B MOJIEKYJISIPHO-MOHHOM (popMe YpaBHEHHS peaKLIU:
a) Pb(NO3), + K —.... 0) AlIBr; + AgNO3; —...
B) HBrO + Ca(OH); —... 1) FeClz + NH,OH —... 1) Crp(SO4)3+ KOH —...
4. Paccuutarh KOHIIEHTpPAllUM HOHOB KaJWsli U HMOHOB HPO42' B 3% pactBope K;HPO4 (p =
1,021r/™mm).
5. Paccuurats pH 0,01 pactBopa CH3COOH.

4

1.ITpu 60°C K,,=10"3.Cunras, uro K, (HF)=6,6x10" He usmensiercs ¢ TeMIIepaTypou, onpee-
uthk pH 0,001M pactBopa KF npu 60°C. Harmmcatb cxemy ruaponuza KF.

2.VlHIuKaTOp METWJIOBBI OPAaH)KEBBI M3MEHSIET OKPACKY KPACHBIN<>KENTBII B HHTEpBAJC
pH=3,2<4,4. Kakoa Oyner okpacka unaukatopa B 0,1M pactBope Na,COs, eciu U3BECTHO,
4yTO 1)ruaponau3 NpoTeKaeT Mo MepPBOM CTYNEHHU; 2) KOHCTAHTbI JUCCOLMAIMU YTOJIbHON KUCITIO-
ThI 110 TIEPBOM M BTOPOW CTYIEHSM COOTBETCTBEHHO PaBHBI KH1:4,3><10'7; KH2:5,6><10'11? Hanu-
catb cxemy ruzaponnsa NaCOs.

5

1. B3saThI paBHBIC MacChl KUCIOPO/Ia, BOJIOPO/IA U METaHa MPHU OJMHAKOBBIX YCIOBUAX. Haiitu
OTHOIICHUEC 06”I)€MOB B3sTBIX T'a30B.

2. Urto Ha3bIBaeTCs MAcCOBBIM YHcIOM? UeMy paBHO YHCIIO HEUTPOHOB B aTOMaX CIEIYIOIINX
HW30TOIOB: 15N, 11QSn, 2%y |

3. Kakue KucnoTel MOTYT OBITh TOTYYEHBI HEMOCPEACTBEHHBIM B3aUMO/ICHCTBUEM C BOJION OK-
CHUOO0B: PzOs, COz, N205, NOzy SOz?

4. Hanwmcarh ypaBHEHHE XUMUYECKOW PEAKIIUU TOTYyYEHHS HEPACTBOPUMOTO THAPOKCHIA

Al (OH); .

5. Hamucates ypaBHEHUS XUMUYECKUX pEaKIUi, noKa3biBatonmx amporepaocts Al (OH);3 .
6. Ba— BaO — BaCl, —» Ba(NO3), — BaSO,

3ayernast padora Ne 8.
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1) Hanucatp snexTpoHHbIE (POPMYIIBI aTOMOB € 3apsaaMu siaep 8; 69 ¢Tporo B mopsike 3amod-
HEHUS 3JIEKTPOHHBIX OpOHUTanei.

Ipumep oteera: Co?’ - 1572572p°3s%3p°4s23d’

2) K xakomy Tumy 31eMeHTOB (S, p, d, f) oTHOCATCS aTOMBI € 3apsigamu saep 8;69;747?

IIpumep orsera: Co?’ — d.

3) Omnwucarh NOJOXKEHUE B MEPHOJUYECKON CHCTEME 3JIEMEHTOB aTOMOB C 3apsaaMH sjep
8;31;74.

[Ipumep oTBeTa: Co?’ -8 rpyiima, no0o4YHas moArpyIa.

4) YKa3aTh 3HAYCHHS BCEX KBAHTOBBIX YHCEN IS MOCIEIHEro 3MeKTpona atoma O° (N — rias-
Hoe, | - opOuTanbHOE, M| - MArHUTHOE, Mg — CIIMHOBOE KBAHTOBBIE YUCIIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.

5) PykoBoactBysichk Ilepromnueckoil CUCTEMOM, YCTAaHOBUTE MOPSIKOBBIE HOMEpPAa M Ha3BaHMSI
AJIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIICAYIOIINE AICKTPOHHBIC (DOPMYITBI

1- 15°25%2p°3523p®4523d*°4p°®5524d °5p®65%4f°

2 - 15%25%2p°3s%3p°4523d'%4p°5524d'%5p°

[Tpumep otBeta: Ne23 - BaHauid.

2

1. Peakuus nmpoxoaut B ra3oBoit (asze. B peaknum ydacTByroT aBa BemiectBa A u B. M3BecTHO,
YTO MPHU YBEIMUYEHUU KOHIEHTpPAllMu KOMIOHEHTa A B 2 pa3a CKOpOCTb BO3pocia B 2 pasza, a
MIpU YBEJIMYEHUN KOHIIEHTpAIMu KoMIoHeHTa B B 2 pa3a ckopocth yBenuuuiachk B 4 paza. Co-
CTaBUTh ypaBHEHHUE MpoTeKarollel peakuuu. Kak n3MEHHUTCS CKOPOCTh peaklud TpU yBeIHue-
HUU 00111er0 aBjeHus B 3 pasza’?

2. Cxopoctpb peakuuu npu 0°C paBHa 1 Moub/n- ¢. BBIYHCIMTL CKOPOCTH 3TOW PEAKLUH IIPU
30°C, ecnu TemmeparypHbIiii KOO()OUIUEHT CKOPOCTH PABEH 3.

3. IIpu 20°C ckopocTh XUMHYECKOM peakuuu pasHa 0,04 Mosb/(1-¢). Paccunrars CKOPOCTH TOM
peakuuu ipu 70°C, ecii M3BECTHO, YTO SHEPIUs aKTUBALMK paBHa 70 kJ[K/MOIb.

4. HaiiTu 3HaueHHe KOHCTaHThl CKOPOCTH peakuuu A + 2B — AB), eciu npu KOHLEHTpamsx
BemecTB A u B, coorBerctBeHHO paBHbIX 0,1 u 0,05 Moab/1 ,cCKOPOCTH peakuu paBHa 7 - 107
MOJIb/(J1-C).

3
1. Kakas macca cepeOpa coepKUTCs B BUJIe HOHOB B 111 HACHIIIEHHOTO pacTBopa AgBr?
2. IlIponssenenne pacrsopumoctd CaSO4 paBHO 1,0-10°. CpaBHuBatb pactBopuMocTb CaSO4 B
yucroii Bose u B 0,2 M pactBope HpSO4.
3. Hanmcatb B MOJIEKYJISIPHO-MOHHOM (pOpME YpaBHEHMSI peaKLnd:
a) ZN(NO3); + KOH —... 6) AgCl + H,S —...  B) Cry(S0O4)3 + KOH —....
F) AgN03 + K,CrO4 —... I[) HCN + NaOH —...
4. Haittu pH pactBopoB cuibHbIX dnekTponutos 0,2M H,SO4, 0,01M HCI?
5. Km(H3POy) = 7,11 - 10°. Tlpenebperas AucCoOmMaIieii 0 APYTHM CTYIICHSM, BBIYHCITHT
xoruenTparmio [H'] B 0,5M pacteope H3PO,.

4

1.pH pactBopa comn NaNO; pasen 8. K,(HNO,)= 4x10™ Onpeennts KOHIEHTPAIHIO PACTBOPA.
Hanucats cxemy ruaponusza NaNO,.

2. Hammcarp cxemy ruaponusa ZnSO4 u paccuutats pH 0,1M pacTBOpa, eciim M3BECTHO, YTO
THJIPOJIM3 TPOTEKAET MO MEePBOM CTYNEHH, a 3HaYeHUs KOHCTaHT auccormanuu Zn(OH), o nep-
BOW ¥ BTOpOIl CTYNEHSM COOTBETCTBEHHO paBHBI K, 1=4x107; K,=1,5x10° Paccunrars KoH-
CTaHTy THIIPOJIA3a COJIH IO ITEPBOM CTYIICHH.

5
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1. Ha Bonpoc, kakoii 06beM 3aiiMeT 1 MOJIb BOABI IPH H.Y., TosTyueH oTBeT: 22.4 1. [IpaBuis-
HBIW JI 9TO OTBET?

2. YeM OTIIMYAIOTCS aTOMBI H30TOINOB OJTHOTO AieMeHTa? Ha30BUTE 371€MEHT, B aTOME KOTOPOTO
COAEPKUTCA 26 SIIEKTPOHOB.

3. C KaKuMH U3 IEPEUHCICHHBIX HUXKE BEUIECTB Oy/IeT pearnpoBaTh cossiHas Kuciota: NoOs,
Zn(OH),, Ca0, AgNO3; H3PO4, H,SO4?CocTtaButh ypaBHEHHS PEaKIIUii.

4. Hanwucarb ypaBHEHHE XUMUYECKOHN peakLMy MOJYyYEHHUS] HEPACTBOPUMOTO TUAPOKCUIA
Zn(OH); .

5. Hanwmcatps ypaBHEHUS] XUMHUECKUX PEAKIMiA, ToKa3biBatommx amdorepaocts Zn(OH); .

6. P—>P,05 > H;PO, > C&3(PO4)2 —> Ca(H2P04)2

3ayernas padora Ne 9.
1
1) HantmcaTs >nekTpoHHbIE POPMYIIBI aTOMOB C 3apsiiamu siaep 38; 57 ¢Tporo B mopsiake 3amod-
HEHUS DJIEKTPOHHBIX OpOHUTaseH.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’
2) K kakomy THITY 3]IEMEHTOB (S, p, d, ) oTHOCATCS aToMBI ¢ 3apsaamu siaep 38;57;337
IIpumep orsera: Co?’ — d.
3) Omnwmcarh TONOXXKEHHUE B MEPHOJUYECKON CHCTEME 3JIEMEHTOB aTOMOB C 3apsaaMH sep
38;57;33.
IIpumep otsera: Co?’ — 8 rpyrna, moGouHas IOArPYIIIIA.
4) Yka3aTh 3HAYCHHUS BCEX KBAHTOBBIX UHCEI JUIS IOCIIEHEr0 SMEKTPoHa atoMa Sr° (N — rias-
HOeE, | - opOuTanbpHOE, M| - MArHUTHOE, Mg — CIIMHOBOE KBAHTOBBIE YUCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBogactBysch Ilepuoanueckoil cucteMoil, yCcTaHOBUTE MOPSAIKOBbIE HOMEpAa M HA3BaHUS
AIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUYAIOT CIEAYIOIIUE SIEKTPOHHBIE (HOPMYJIBI
1- 15°25%2p°3523p®4523d °4p®55%4d °5p®6s%4f 450 6p°7s*
2 - 15%25%2p°35%3p°4523d'%4p°55%4d?
[Tpumep otBera: Ne23 - BaHanHi.

2

1. Onpenenuts cKOpoCcTh XUMHUUeckor peakuuu A(T) + B(r) — AB(T), ecnu KOHCTaHTa CKOPO-
cti peaxiuy pasHa 2-10™ 1-Momb ™ ¢, a KOHIEHTpAIMH BeecTB A U B COOTBETCTBEHHO DaBHbI
0,025 u 0,01 monb/n. PaccuntaTh CKOPOCTh peaKMy MpY NOBBIIIEHUN JaBIE€HUS B 3 pasa.

2. Ha ckosbKO TpajlycoB HaJI0 YBEJIUYUTH TEMIIEPATypy, 4TOObl CKOPOCTh PEaKLMU BO3poOcia B
32 pa3? TemneparypHblii K0O3()PUIMEHT CKOPOCTH PEaKIUU paBeH 2,5.

3. OaMH Katanu3atop cHIKaeT sHepruro aktuBanuu npu 298K  na 20 x/[x/Monb, a 1pyroil -Ha
50 xIx/monb. Kakoit karamuzatop sddexkruBHee? OTBET 000CHOBATH PAcue€TOM OTHOIICHUS
CKOpOCTEH peakIfii MpH UCTIOIb30BaHUH TOTO WM MHOTO KaTalu3aTopa.

4. Bo CKOJBKO Pa3 M3MEHHUTCSI CKOPOCTh XMMUYECKON PEaKIy MPH YBEIHMYCHUH TEMITEPATyphI
ot 300 K 1o 400 K, ecniu Temneparyphbliit ko3 duinent y = 2? YUemy paBHa 3HEpPrus akTUBAIUU
3TON peakuuu?

3

1. PactBopumocts CaCOj3 nipu 35°C pasHa 6,9 - 10”°. Beranciuts [p (CaCOy).

2. K 50 ma 0,001 M pactBopa HC1 no6aBunu 450 mn 0,0001 M- pactBopa AgNOs. Beimazer nu
ocanok xjopunaa cepedpa? I[IP(AgCl)=1 81070,
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3. Harucath B MOHHO-MOJIEKYJISIPHOI (popMe ypaBHEHHUS peaKLnii:
a) HNO; + NH,OH —.... 6) CH3COOH + NH,OH —...
B) Fe(OH);+ HNO3; —... 1) HCl + Ba(OH); —... 1) NaClO + HNO3; —...
4. Beraucnuth pH cienyromux pactBopoB 3iekTpoauTos: a) 0,02M NH,OH; 6) 0,1M HCI.
5. CreneHp aucconuanuu ciaboit oqHOOCHOBHOM kucioThl B 0,2 H pacTBope paHa 0,03. Bui-
uncyuth 3Hadenus [H'], [OH] u pOH ans storo pactsopa.

4

1.Onpenenuts crenenb ruaponusa comu NaNO, ,ecnu n3BectHo, uTo B 200 11 pacTBOpa coaep-
*kutcesa 10 r pactBopénHor conmu. pH mannoro pactBopa paseH 8. Hamucarb cxemy rugpoiamsa
NaNO,.

2.Crenerb rupposmsa pactopa conu NH4Cl pasna 0,2. KH(NH4OH)=1,79><10'5. Ornpenenutsb
KOHIIEHTpaIMio pactBopa coin. Hamucats cxemy rugposiza NH,Cl.

5

1. CkoibKO MOJIEKYN JUOKCHA YTiIepoaa HaXoauTces B 1 J1 BO3ayxa, eciii 00beMHOE Co/IepiKa-
uHue CO; cocrasmuser 0.03% (n.y.)?

2. Kak HaspBaroTcs nzoronsl Bojgopoaa? Kakos cocras snuep atTux u3oronos? HazoBure aie-
MEHT, B siipe KOTOPOTo coAepKUTcs 11 mpoToHOB.

3. Kakwue u3 yka3zaHHBIX BEIIECTB pearupyroT ¢ ruapokcuaom Harpus: HNOs, CaO, COs,
Cd(OH),, P,05,CocTaBuTh ypaBHEHUS PEAKIIHi.

4. Hamucarh ypaBHEHHE XUMHUYECKOW PEAKIIMU TOTYYCHUSI HEPACTBOPUMOTO THIIPOKCHAA

Mn (OH), .

5. Hanwmcartps ypaBHEHUS] XUMHUYECKUX PEAKIIHA, JOKA3bIBAIOIIUX aM(pOTEPHOCTD Zn(OH); .

3avernas padora Ne 10.
1
1) Hanncath snekTpoHHbIE GOPMYJIBI aTOMOB € 3apsiiamu siaep 14; 51 erporo B nopsiake 3amnodi-
HEHUS 3JIEKTPOHHBIX OpOHUTaeH.
[Tpumep otsera: Co?’ - 15%25%2p®3s%3p®4s°3d’
2) K kakomy THIIy 3JIEMEHTOB (S, p, d, f) oTHOCATCS aToMBI ¢ 3apsaamu siaep 14;41;207
[Tpumep oTsera: Co? —d.
3) Onucarh TOJIOKEHUE B TEPUOJUYECKON CHCTEME SJIEMEHTOB aTOMOB C 3apsjaMu siaep
14;41,20.
IIpumep otBera: Co?’ -8 rpymnmna, modo4Has moArpymnmna.
4) Yka3aTh 3HAYCHUS BCEX KBAHTOBBIX YHCEI JUIS TIOCIEIHEr0 eKTpoHa atoma Sitt (N — rias-
Hoe, | - opOuTanbHOE, M| - MATHUTHOE, Mg — CTMHOBOE KBAHTOBBIE YHCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; mj=+1; ms= +1/2.
5) PykoBoactBysice Ilepronnueckoli cucTeMoil, YCTAaHOBUTE TMOPSIKOBBIE HOMEpAa M HA3BAHUS
3JIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUAIOT CIEAYIOIIUE 3JIEKTPOHHbIE (HOPMYJIbI
1- 15%25%2p°35?3p®4s?3d'%4p®5s%4d *5p°65%4 450 6p*
2 - 15%2522p°®3s%3p°45°3d'%4p°55°4d*
ITpumep otBera: No23 - Banaiuii.

2

1. Bo ckonbko pa3 cienyeT yBeTMUUTh KOHLEHTpaluio BemecTBa By B cucteme 2A(r) + Bo(T)
— 2A,B(r), 4T0OBI NIpU YMEHBIIEHUH KOHIIEHTpAallMK BellecTBa A B 2 pa3a CKOPOCTb MPSAMOI
peaKIny He U3MEHUIIACh?
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2. Tlpu noBbIimienny Temreparypsl Ha 50°C CKOpOCTh peakiiuu Beipociia B 32 pasa. Beraucautsb
TeMIepaTypHbli KO3 PUIHUEHT CKOPOCTH XUMUYECKOH PEaKIUH.

3. Bo ckonbko pa3 yBeTHUUTCS CKOPOCTh Peakluu, npotekaromueil npu 298 K, ecnu B pe3ynbra-
T€ MCII0JIb30BaHMs KaTaln3aTopa yAaJ0Ch YMEHBIINTh 3HEPTUI0 akTUBauuu Ha 4 k/[x/Moib?

4. Bo CKOJIBKO pa3 yMEHBIIUTCS CKOpPOCTh XMMMUecKoil peakuuu 2A(r) + B(r) — 2C(r) npu
YMEHBIICHUH JaBJIEHHs BCEX BEILIECTB B CUCTEME B 3 pa3a U OJIHOBPEMEHHOM IOHMXEHUU TEM-
neparypbl cuctembl Ha 30°C? TemmieparypHbiii KO3()GHUIHMEHT CKOPOCTH PEAKIIMH Y PaBeH 2.

3
1. ns pactBopenus 1,16 r PbJ, motpebdoBaniocs 2 i1 Boasl. Haiitu [1P PbJ,.
2. Ipousoiiger au ocaxkacHue cyiabduma kaamus, eciad K 11 0,1x Cd(NO3), npubaBuTh Takoi
ke 00beM 0,01 NapS.  IIp CdS =7,1 - 10%?
3. Harmucatp B MOJIEKyISIpHO-UOHHOM (hOpMe YpaBHEHHUS PEaKIIH:
a) Ca(OH)g + HCl —>.... 6) CU(NO3)2 + Na,SO, —.... B) BaCl, + K;SO4 —....
r) KNO3 + NaCl —... 1) AgNO3 + KCI —...
4. pH 0,1M pactBOp HEKOTOPOI KHUCIOTHI paBeH 3. PaccuntaTh KOHCTaHTY U CTEIIEHb AUCCOIIHA-

[IUU 3TOU KUCIIOTHI.
5. Paccunrats pH 0,001M pactBopa KOH.

4
1. Hanucats cxemy ruaposnsa u Beruncauth pH 0,1M pactBopa anerara Harpust CH3COONa,
€cJIi KOHCTaHTa quccouuanuu ykeycHoi kucnotsl K;(CH3COOH)= 1,8x10'5.

2.Hamucate cxemy ruaponusa Na,SOs u paccunrats pH 0,1M pactBopa, eciu rHApOIU3 NpoTe-
KAeT IO IEepBOM CTYIEHU. KOHCTAHTHI AUCCOLMALMY CEPHUCTOM KHUCIIOTHI IO IEPBOM U BTOPOH
CTYNEHSM COOTBETCTBEHHO PaBHbI Km:l,?xlO'z; KH2:6,8><10'8.

5

1. Boruucnuts Macey 2 1 Hp npu 15°C u gaBnennn 100.7 I1a (755 MM pr. cT.).

2. KaxkxoBa coBpemeHHast popMyTHUpOBKa MEPHOIUIECKOr0 3akoHa? UeMy paBeH 3apsij aapa u
YHCIIO DJIEKTPOHOB B aTOMaX CJIEAYIONINX 3JIEMEHTOB: YTIIEPO/I, cepa, Menb, Oapuii, cepedpo.

3. Hammcarte ypaBHEHUs peakiiuii, Joka3bIBarOIMX ocHOBHBIE cBoiicTBa FeO, Cs,0, HgO,
BizOg.

4. Hanwucarh ypaBHEHHE XUMUYECKOUW PEAKIIMU TOTYyYEHHS HEPACTBOPUMOTO THAPOKCHIA
Cu(OH), .

5. Hamwmcath ypaBHEHUSI XUMUUYECKUX PEAKIU, JOKa3bIBAIOIUX aM(DOTEPHOCTh Al(OH)3 .
6.Ca— CaO— Ca(OH),—~ CaCO;— CaCl,

3avernas padora Ne 11.

1

1) Hanucats anektponHbie (OpMyIibl aTOMOB ¢ 3apsaamu siaep 15; 60 crporo B mopsiake 3amos-
HEHMS AJIEKTPOHHBIX OpOHUTAIIEH.

Ipumep orsera: Co?’ - 1572572p°3s%3p°4s23d’

2) K kakomy THITY 2]IeMEHTOB (S, p, d, ) oTHOCATCs aToMEI ¢ 3apsaamu siaep 15;60;507

Ipumep otsera: Co®’ — d.

3) Omnmucarh MONOXKEHUE B TEPUOJUUECKON CHCTEME JJIEMEHTOB aTOMOB C 3apslaMH sjiep
15;56;50.

Ipumep otBera: Co?’ — 8 rpyma, MoGOYHas OATPYIIIIA.

4) YKa3aTh 3HAYCHNMS BCEX KBAHTOBBIX YHCEI JUIS TIOCTIEAHEr0 IeKTpoHa aroma P (n — rias-
HoE, | - opOuTanpHOE, M| - MArHUTHOE, Mg — CIMHOBOE KBAaHTOBBIE YHCIIA).
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[Tpumep oTBera: Ti?? - n=3; 1=2; m;=+1; ms= +1/2.

5) PykoBoactBysichk Ilepromnyueckoil CUCTEMOM, YCTAaHOBUTE MOPSIKOBBIE HOMEpAa M Ha3BaHUSI
AIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUYAIOT CIEAYIOIIUE 3ICKTPOHHbIE (HOPMYJIBI

1- 15°25%2p°3523p®45*3d*°4p°®55%4d °5p°6s%4f*  u

2 - 15%25%2p°35%3p°4523d'%4p°55%4d 95 6524450 06 p° 75

IIpumep otBeTa: Ne23 - BaHagui.

2

1. Kak uzmenurcst ckopoctb npsamoit peakuuu No(r) + 3H(r) — 2 NH3 ecnu a) yBenuuuthb naB-
JieHHe B cucTeme B 2 pa3a; 0) yMEHbIIUTh 00bEM B 2 pa3a; B) YBEIUUYUTh KOHIIEHTpaluio Ny B 3
paza?

2. IIpu 20°C peakuus MpoTEKAET 3a 2 MUHYTHL. 3a CKOJIBKO BPEMEHHM OyJeT NPOTEKaTh 3Ta Peak-
st a) npu 40°C, 6) npu 10°C ? TemmeparypHblit KO3Q(UIUEHT CKOPOCTH PEAKIIUH PABEH 2.

3. OnuH KaTanu3aTop cHwkaeT sHepruro aktuparuu npu 300 K wa 10 x/x/mMonb, a npyroii -Ha
30 xJx/momb. Kakoit katammzatop sddekruBaee? OTBET 000CHOBATH PAacUYeTOM OTHOIICHHS
CKOPOCTEH peakuuii Ipyu UCIOIB30BaHUU TOTO WJIM MHOTO KaTalu3aTopa.

4. Peakmusi MeXy Ta3000pa3HbIME BemiectBamu A u B Belpakaercs ypaBHenueM A + B — C.
HavanbHbIe KOHIICHTpAIK BelecTB cocTaBisaioT [A]o = 0,05 moue/n u [B]p = 0,05 mons/n. ITlo
HCTEUYCHUU HEKOTOPOro BPEMEHH KOHIIEHTpAllMs BEIIECTB yMEHbIIWIAach BlBoe. OmpenenuTs,
KaKk HEe0O0XOJWMO HM3MEHUTh TeMIIepaTypy, YTOOBI CKOPOCTh PEaKkIMH CTajla paBHOW MEpBOHA-
YalbHOM CKOPOCTH, €CITU a) TEeMIEPATypPHBII K03 PHUIIMEHT peakIu paBeH 3.

3
1. PactBopumocts CaCOj3 nipu 35°C pasna 6,9 - 10”°. Beranciuts [p (CaCOy).
2. K 50 Mz 0,001 M pactBopa HC1 no6asumm 450 M 0,0001 M- pactBopa AgNOs. Beimazger nu
0caJIoK xJiopuza cepedpa? HP(AgC1)=1,8~10'10.
3. Hanucatb B HOHHO-MOJICKYJISIPHOUM popMe YpaBHEHHUS pEaKIIUid:
a) HNO; + NH,OH —.... ©) CH3COOH + NH,OH —....
B) Fe(OH); + HNO3; —... 1) HCI + Ba(OH); —... 1) NaClO + HNO; —...
4. Boruncnute pH crenyronmx pactBopos anexktponutos: a) 0,02M NH,OH; 6) 0,1M HCI.
5. Crenenp nucconyanuu cinaboi 01HOOCHOBHOW kucioTel B 0,2 H pactBope paBHa 0,03. BrI-
upcuts 35auenus [H'], [OH] u pOH ans sToro pactopa.

4

1. Hanucate cxemy ruaponusa u onpenenuts pH 0,1M pactBopa K3PO,, ecnu n3BectHo, 4TO
1)runponus npoTeKaeT Mo MepBOM CTYMEHHU; 2) KOHCTaHThl AUcCOUanui opTodocPopHON Kuc-
JIOTHI 110 IIEPBOM, BTOPOM U TPETHEN CTYIEHSAM COOTBETCTBEHHO PABHBI KH1:7,9><10'3; Kp=1x10
9 K;5=4,5x10%?

2. Harmicats cxeMy ruaponmsa u Beranciauts pH 1M pacrBopa NaF, ecim K (HF)=6,6x10™,

5

1. Bsruuciuts maccy 1 m° Ny ipur 10°C u naBnennn 102.9 ITa (772 Mm pr. cT.).

2. KaxkoBa coBpemenHast hopMyaupoBKa Mepuoandeckoro 3akona? Yemy paBeH 3apsj siapa
U YHUCJIO JIEKTPOHOB B aTOMax CJIEIYIONIUX JIEMEHTOB: YIIIepo, cepa, Meib, OapHii, cepedpo.
3. Hamucath ypaBHEHHSI peakIinid, JOKa3bIBAIOIINX KUCIOTHBIE cBoMcTBa Se0), SO3,
Mn,O-, P205, Cng.

4. Hanwmcats ypaBHeHHE XUMHUECKOW PEAKIINH TTOTYIEHHUS] HEPACTBOPUMOTO THPOKCH/IA
Fe(OH)s.

5. HamucaTh ypaBHEHHSI XUMUYECKHX PEAKITH, TOKA3bIBAIOIIMX aM(pOTEPHOCTh

Be(OH), .

6. Cu— CuO— CuCl,—» Cu(OH),—~ CuOHNO3z— Cu(NOs3),
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3auerHas padora Ne 12.

1

1) HammucaTs aiiekTpoHHbIE (OPMYITBI aTOMOB C 3apsigamu siiep 34; 43 ¢Tporo B OpsIKE 3armo-
HEHUS DJIEKTPOHHBIX OpOHUTaseH.

Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’

2) K xakomy Tumy 371€MeHTOB (S, p, d, f) oTHOCATCS aToMel ¢ 3apsiaamu siaep 34;43;727

IIpumep orsera: Co?’ — d.

3) Omnwucarb NOJOKEHUE B MEPHOJUYECKON CHCTEME 3JIEMEHTOB aTOMOB C 3apsaaMH sjep
34,43;72.

[Ipumep oTBeTa: Co?’ -8 rpyimrma, no0o4yHas moArpyIa.

4) VkasaTh 3HAuYCHHS BCEX KBAHTOBBIX YHCEN IS IIOCICIHErO HICKTpoHa aroma Se > (n —
rJ1aBHOE, | - opObuTanbHOE, M| - MATHUTHOE, Mg — CIMHOBOE KBAHTOBBIC YHCTIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.

5) PykoBogactBysch Ilepuoanueckoit cucteMoil, yCTaHOBUTE MOPSIKOBbIE HOMEpA U HA3BAHUSA
9JIEMEHTOB, HEUTPAJILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIICIYIOIINE MICKTPOHHBIC (HOPMYITBI

1- 15°25%2p°3523p®4523d °4p®55%4d °5p®6s%4f?  u

2 - 15%25%2p°35%3p°4523d'%4p°5524d'%5p 6524 454’

IIpumep otBeTa: Ne23 - BaHagui.

2

1. Peakmus mexny okcunom yriepona (II) m xsopom nporekaer no ypasHenutro CO + Cly —
COC1,. Kak u3MeHUTCSl CKOPOCTh PeakIuy npu yBenunueHuu a) KoHmneHtpauuu CO B 3 pasa; 0)
KOHLIEHTpaluu 000UX BellecTB B 3 pa3a?-

2. Ipu 150°C HexoTopas peakuys 3aKaHuMBaeTcs 3a 16 munyt. [IpuHUMAas TeMIepaTypHbIii KO-
3 PUIHMEHT CKOPOCTH PEaKIIUN PaBHBIA 2, pacCCUMTATh, Yepe3 KaKOe BpeMs 3aKOHUUTCS 3Ta pe-
aKIKsl, €CJIM IPOBOIUTH ee a) ipu 250°C, 6) npu 100°C.

3. Dueprus aktuBammu peakuund Oz(r) +NO(T) — Oa(r) +NOz(r) paBna 30 x/lx/mMons. Bo
CKOJIBKO pa3 M3MEHUTCSI CKOPOCTb PEAKIMHU MPH MOBBIIIEHHH TeMIepaTypsl ot 20 10 40°C?

4. TIpu 20°C ckopocTh XUMHYECKOH peakituu paBHa 0,04 Mos/(1-¢). Paccuntars CKOpOCTh 3TOM
peakiuu npu 70°C, eciii U3BECTHO, UTO SHEPIUs aKTHBAIMU paBHa 70 KJIK/MOIIb.

3
1. Kakas macca cepeOpa coJiepKUTcs B BUi€ HOHOB B 1J1 HaChIIIEHHOTO pacTBopa AgBr?
2. TIponssenenue pacrBopumocti CaSO, pasro 1,0-10”. Cpaausats pactBopumocts CaSOy B
guctoit Boje u B 0,2 M pactBope H,SOq.
3. Hanmcatb B MOJIEKYJISIPHO-MOHHOM (popMe YpaBHEHHs peaKIIUid:
a) Zn(N03)2 + KOH —... 6) AgCI +H,S —... B) Cr2(804)3 + KOH —...
r) AgNO; + KoCrO4 —... 1) HCN + NaOH —....
4. Haittu pH pactBopoB cuibHbIX diekTpoiutoB 0,2M H,SO4, 0,01M HCI?
5. Kmy(H3sPOy) = 7,11 - 1073, [Ipenebperas auccoruanued Mo APYyruM CTYMCHSIM, BBIYUCIUTH
KOHIIEHTPALUIO [H+] B 0,5M pactBope H3POs.

4
|.lHmuKkaTOp METWIIOBBIA OpPAH)KEBBIM HM3MEHSIET OKPACKy KPAaCHBIN<>KENTBIA B HHTEpBAJIE
pH=3,2<4,4. KakoBa Oyner okpacka mHaukaropa B 0,1M pactBope Na,COs, ecnu u3BecTHO,
4T0 1)rUApOIM3 MPOTEKaeT MO MEePBON CTYNEHHU; 2) KOHCTAHThI AUCCOLUAIMH YIOJIbHON KHCIIO-
THI TI0 TIEPBOIT ¥ BTOPOIl CTYIIEHsIM COOTBETCTBEHHO paBHBI K;1=4,3x107"; K ,=5,6x10™? Hamm-
cath cxemy rujaposmsza NayCOs.
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2.Boruncnuth koHcTaHTy ruiaponusa KF.Onpenenuts crenens rugponusa stoi conu B 0,01M
pactBope u pH pactBopa. K,(HF)=6,6x 10™. Hanmcars cxemy ruaponusa KF.

5

1. Onpenenuts 00beM, 3aunmaemblii 0.07 kr N, npu 21°C u gasnenun 142 xITa (1065 MM pr.
CT.).

2. UeMm OTIMYAIOTCS aTOMBI U30TOMOB OJHOrO AieMeHTa? Ha3oBuTe 31€eMEHT, B aTOME KOTOPOTO
COJIEpKUTCS 26 3IIEKTPOHOB.

3. CocTaBUTh ypaBHEHHUS PeaKIUil MEXy KUCIOTaMU U OCHOBAaHUSIMU, IPUBOJAIIUX K 00pa3o-
Bauuto coieii: NaNO3z, NaHSO,4, Na,HPO,, K,S, FEz(SO4)3.

4. Hanwucarp ypaBHEHHE XUMUYECKOM peakliy MOJy4yeHUs] HepacCTBOPUMOTO THIPOKCHIA

Cr (OH); .

5. Hanwmcartps ypaBHEHUS] XUMHUECKUX PEAKIIUHN, TOKA3bIBAIOLINX aM(POTEPHOCTh Al(OH)3 .
6. SO, > Na,SO; - NaHSO; — Na,SO; — Na,SO,

3auyeTrHas pabora Ne 13.
1
1) HantmcaTh >neKkTpoHHbIE POPMYIIBI aTOMOB € 3apsiiaMu sigep 12; 75 ¢Tporo B mopsiake 3amod-
HEHUS DJIEKTPOHHBIX OpOHUTaseH.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’
2) K kakomy THITY 3]IEMEHTOB (S, p, d, ) oTHOCATCS aToMEI ¢ 3apsaamu siaep 12;21;73?
IIpumep orsera: Co?’ — d.
3) Omnwmcarh TNONOKEHHWE B IMEPHUOJUYECKON CHCTEME JJIEMEHTOB aTOMOB C 3apsiaMH sep
12;21;73.
IIpumep oteera: Co?’ — 8 rpyrna, moGouHas IOArPYIIIIA.
4) Vka3aTh 3HA4€HUs BCEX KBAHTOBBIX YMCEJ JJISl MOCIEAHETO 3JEKTPOHA aroma Mg12 (n —
IJIaBHOE, | - opOuTaibHOE, M| - MArHUTHOE, Mg — CIIMHOBOE KBAHTOBBIE YHCIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBozactBysichk [lepuoanyeckoit cuctemMoil, yCTaHOBUTE MOPSAKOBbIE HOMEpa M Ha3BaHUs
DIIEMEHTOB, HEUTPAITBHBIM aTOMaM KOTOPBIX OTBEUYAIOT CIIENYIOIINE SIEKTPOHHBIE (HOPMYJIBI
1- 15°25%2p°3523p®4s5230d °4p°®55%4d*%5p®  u
2 - 15%25%2p°®3s%3p°45%3d°
[Tpumep otBera: Ne23 - BaHanHM.

2

1. Onpenenuth ckopocTh xumMuueckon peakuuu A(r) + B(r) — AB(T), eciu KoHCTaHTa CKOpO-
CTU pEaKLUU paBHA 410" m-moms ™ ¢, a KOHIIEHTPAllUX BemecTB A U B COOTBETCTBEHHO paBHBI
0,05 u 0,1 monb/1. PaccuuTarh CKOPOCTh peaKLUK MPH MOBBIIIEHUH JIaBICHUS B 2 paza.

2. Tpu moBsienny TeMnepaTypbl Ha 40°C CKOpOCTh peakiuu BhIpocia B 32 pa3a. Berauciurs
TeMIEepaTypHbIA KO3PPHUIHEHT CKOPOCTH XUMUYECKON peaKIiHy.

3. Bo CKOJIBKO pa3 yBENWYIHUTCS CKOPOCTh XUMUYeckor peaknuu A + 2B — C npu HOBBITIICHAN
JIaBJICHUS] B CUCTEME B 3 pasa M OJHOBPEMEHHOM IMOBBIIEHUH TeMIeparypbl Ha 20°C. Pearupy-
IOIIME BellecTBa-ra3pl. TeMnepaTypHblil K03 (HUIIMEHT peakluu paBeH 3.

4. Bo CKOJIBKO pa3 U3MEHHUTCS CKOPOCTh XMUMUYECKOW peakIUy MpU yBEIWYEHUH TEMIIEPATyphbl
ot 300 K 1o 400 K, ecniu Temneparypubiit ko3 duinent y = 3?7 Uemy paBHa 3HEprust akTUBALUU
ATON peakuuu?

3

1. Ip (PbJ) mpu 15°C pasno 8,7 - 10”°. Boraucints KOHIIEHTPALMIO0 HOHOB Pb? 1 J B Hackl-
meHHoM pactBope PbJ,.
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2. Ilpoussenenne pactsopumoct CaCO3 paBHO 4,8-10°°. Boramciurs KOHLIEHTPaLUIO Ca* B
0,01 M pactBope Nap,COs, HaxonsmemMes Hax ocaakom CaCOs.
3. Hamucatb B MOJIEKYJISIPHOM U MOJIEKYJISIPHO-UOHHOM (hOpMe ypaBHEHUS PEaKIIHIA:
a) NaS + FeSO4 —... 0) Na;S + HCl —...
B) CH3COONa + HNO3 —... r) H,SO4 + KOH —... 1) Pb(NO3), + NaJ —...
4. llna 0,2 M pactBopa HeKoTOpo# kucioTel pH = 3. HaliTu KOHCTaHTY qUCCOIMAIIMN 3TON KHC-
JIOTHI.
5. Paccunrats pH 0,3% pactBopa HCIO, (p=1,002r/m).

4
1.Hamucates cxemy rupoiin3a 1 BerMuciInTh kKoHctanty ruapoiusa NH4Cl. Onpenenuth creneHb
rugponusa 31oi comu B 0,01M pactBope u pH atoro pacteopa. K,(NH;OH)=1,79x 10°.
2.Jlakmyc u3MmensieT okpacky B untepBasie pH ot 5 1o 8,3 (pH<5 — kpacusiii uBet; pH=5<8,3 —
¢duonerosslii nBeT; pH>8,3 — cunmii iBet). Kakosa Oyner okpacka iakmyca B 0,001M pactBope
anerara Hatpusi CH3COONa, ecnu KOHCTaHTa TUAPOIINM3a ATOW COJIM paBHA 5,6x10™%? Hanucarb
cxemy ruaponuza CHz3COONa.

5

1. Bbepronerona conb KClO3; npu HarpeBanuu paznaraercs ¢ oopazoanueM KCI u O;. Cxonbko
autpoB kuciopoaa npu 0°C u nasnenun 101.3 kITA MoxuO nomyuuts u3 1 mons KC103?

2. Urto Ha3bIBaeTCs MacCOBBIM YKciioM? UeMy paBHO YHCIIO HEUTPOHOB B aTOMax CIEIYIOIINX
A30TOIOB: 15N, 11QSn, 2%y

3. Kakue BemecTBa MOTYT OBITh MOJTYYEHBI IPU B3aUMOJEHCTBIH KUCIOTHI ¢ conbio? Conu ¢
conbto? Kucnotsl ¢ ocHoBanueM? [IpuBectu npumepsl peakuui.

4. Hanwucarh ypaBHEHHE XUMUYECKOUN PEAKIIMU MOTYyYEHHUS HEPACTBOPUMOTO THAPOKCUIA

Pb (OH), .

5. Hamwmcatp ypaBHEHUsI XUMHUECKUX peaKInii, Joka3biBaomux amdorepaocts  Zn (OH); .
6. P—>P,05 > HsPO, — Ca3(P04)2 —> Ca(H2P04)2

3ayernas padora Ne 14.
1
1) Hanincath snexkTpoHHbIe GOpMyIIbl aTOMOB ¢ 3apsiiamu siaep 80; 32 eTporo B mopsake 3amnodi-
HEHUS 3JIEKTPOHHBIX OpOHUTaeH.
[Tpumep otsera: Co?’ - 15%25%2p®3s%3p®4s°3d’
2) K kaxomy THITy 3JIEMEHTOB (S, p, d, f) oTHOCATCS aToMBI € 3apsaamu siaep 61;32;807
[Tpumep oTsera: Co? —d.
3) Onucarh TOJIOKEHUE B TEPUOJUYECKON CHCTEME SJIEMEHTOB aTOMOB C 3apsaaMu siaep
28;32;80.
IIpumep otsera: Co?’ — 8 rpyrma, moGouHas TOArPYIIIIA.
4) Yka3aTb 3HaY€HMS BCEX KBAHTOBBIX YMCEIN JUIS MOCIEIHETO AIEKTPOHA aToMma Ge* (n — rnas-
Hoe, | - opOuTanbHOE, M| - MATHUTHOE, Mg — CTMHOBOE KBAHTOBBIE YHCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; mj=+1; ms= +1/2.
5) PykoBoactBysicek Ilepronnueckoil CUCTEMO, YCTAaHOBUTE MOPSIKOBBIE HOMEPA W Ha3BaHUS
3JIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUAIOT CIEAYIOIIUE 3JIEKTPOHHbIE (HOPMYJIbI
1- 15°25%2p°3s%3p®4st  u
2 - 15%2522p°3s%3p°45°3d'%4p°5524d 9556524
ITpumep otBera: No23 - Banaiuii.

2
1. Bo ckonbko pa3 cieayeT yBeTUuuTh JaBieHUe, 4ToObl CKOpocTh oOpa3zoBanus NO; mo peak-

un 2NO + O, — 2 NO; Bo3pocna B 1000 paz?
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2. Tlpu Temmeparype 20°C peakuust mporekaer 3a 25 munyr, a npu 40°C 3a 4 munyTsl. Paccuu-
TaTh TEMIIEPaTypHBIN KOAPOUIIMEHT CKOPOCTH PEAKITUH.

3. KakoBo 3HadyeHHWE 3HEPTUU AKTHBAIMH peakiuu, ckopocth koropoit mpu 300 K B 4 pasa
6osbie, yem npu 290 K.

4. TIpu 20°C peakuust MpOTEKaeT 3a 8 MUHYTHI. 32 CKOJIBKO BPEMEHH OYIET MPOTEKATh 3Ta Peak-
s a) npu 60°C, 6) npu 0°C ? TemneparypHblii Ko3()GHULUEHT CKOPOCTU PEAKIMU PABEH 2.

3
1. Ucxons u3 nmpousBenenus pactBopumoctu CaCOs, Haiitu Mmaccy CaCOs, coaepikaiiyro B
100MJ1 €ro HaCBIIIEHHOT'O PacTBOpPA.
2. Ilpoussenenue pactsopuMoctu MgCO3 paBHO 1,0-10™. Beraucints KOHILICHTPALUIO HOHOB
C032' B pacTBope Haj ocangkoMm MgCOs, conepxkamiem MgCl, B konnerTpanuu 0,01 Moub/i.
3. Hamucatp B MOJEKYISIPHOW U MOJIEKYJISIPHO-MOHHOU (hopMe ypaBHEHHS PEAKIIUMA:

a) AgNO; + FeCl —... 0)CaCO3+HCI —...

B) Ba(OH), + HNO3 —.... r) SrSO4 + BaCl, —... m) NH4Cl + Ca(OH), —....
4. BerauciuTh KOHIICHTpaIuo HUTpaT-uoHoB B 0,02M pactBope Al(NO3)s.
5. Beruucnuts crenens aucconuanuu u pH B 0,01M pactBope HCIO.

4
1.pH 0,1M pacTBOpa HaTPUEBOM COJIM YKCYCHOM KUCIOTHI paBeH 10.Bpunciuth KOHCTaHTY aucC-
couuanuu 3Tor kuciotel. Hamucars cxemy runponuza CH3COONa.

2.CpaBuuts ctenenb rujgponusa u pH cpenst B 0,1M u 0.001M pactBopax KCN. Koncranra
auccormanuy cuHuibHOM kueaotsl HCN paBHa 4,8><10‘1O. Hanucarts cxemy runponuza KCN.

5

1. Ckonbko Mosneit coaepxxurcs B 1 M° HIeanbHOrO ra3a mnpu H.y.?

2. HamummTe cuMBOJIBI H30TOIMOB OJIOBA, AaTOMBI KOTOPBIX coAepxar 66, 68, 69, 71, 72 neittpo-
Ha

3. Kakwue n3 ykazaHHbBIX THIPOKCHIOB MOTYT 00pa3oBaTh ocHOBHbIE conu: Cu(OH)y;
Ca(OH),;LiOH, AI(OH)3;, KOH ?

4. Hamwmcarh ypaBHEHHE XUMUYECKON pEaKIIMU MOTyUYeHHUsI HEPACTBOPUMOTO THIPOKCHIA
Co(OH); .

5. Hamwmcate ypaBHEHUSI XUMUUYECKUX PEAKIU, JOKa3bIBAIOIUX aM(DOTEPHOCTh Be(OH), .
6. FB(OH)3 — Fe, 03 > FEC|3 —> FE(N03)3

3aueTrHas pabora Ne 15.
1
1) HammucaTs aitekTpoHHBIE (hOPMYITBI aTOMOB € 3apsiaamu sijiep 26; 87 ¢Tporo B mopsiaKe 3armo-
HEHUS DJIEKTPOHHBIX OpOHUTaNeH.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’
2) K kakomy THITY 2]IeMEHTOB (S, p, d, ) oTHOCATCs aTOMEI ¢ 3apsiaamu sinep 26;31;87?
Ipumep otsera: Co®’ — d.
3) Omwmcarh TONOKEHHUE B TMEPHOAMYECKON CHCTEME JJIEMEHTOB aTOMOB C 3apsaaMH sjep
7;59;73.
IIpumep otsera: Co?’ — 8 rpyrna, moGouHas IOArPYIIIIA.
4) YKa3aTh 3HAYCHNUS BCEX KBAHTOBBIX YHCEI JUIS [IOCIEAHEro sektpona aroma Fe?® (n — rias-
Hoe, | - opOuTanbpHOE, M| - MATHUTHOE, Mg — CIIMHOBOE KBAaHTOBHIE YUCIIA).
[Tpumep oTBera: Ti?? - n=3; 1=2; m=+1; ms= +1/2.
5) PykoBoactBysichk Ilepuoanueckoit cucTeMoil, yCTaHOBUTE MOPSIKOBbIE HOMEpA U HA3BaHUS
9JIEMEHTOB, HEUTPALHBIM aTOMaM KOTOPBIX OTBEYAIOT CJICIYIOIINE MICKTPOHHBIC (hOPMYITBI
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1- 15°25%2p®3s23p®4523d'%4p°55°4d*  u
2 - 15%2522p°3s%3p°45°3d'%4p?
[Tpumep otBera: Ne23 - BaHaguil.

2

1. Bo ckoibpKO pa3 ciemyeT yBEJIMUYMTh KOHIICHTpAIMIO BemecTBa By B cucreme 2A5(T) + Ba(r)
— 2A,B(1), 4TOOBI MpH YMEHBIICHUH KOHIICHTPALUU BEIIeCTBa A B 2 pa3a CKOPOCTh MPSMOM
peaxkuu He u3MeHunacs? -1

2. Cxopoctb peakiuu npu 0°C paBHa 1 Moib/i1- ¢. BBIYMCINTE CKOPOCTH 3TOM PEAKIMU IPU
30°C, ecii TeMnepaTypHbIi KO3()HULIUEHT CKOPOCTH paBeH 3.-2

3. Bo cKoJIbKO pa3 yBEIUYHUTCS CKOPOCTh Peakiuu, mpoTekaromiei mpu 298 K, eciu B pe3ynbra-
TE MCIIOJIb30BAHMS KaTAIN3aTOpa Y1aJ0Ch YMEHBIIUTh SHEPTHIO aKTUBAUK Ha 2 KJ[k/Monb? -2
4. Peakuusi Mexay ra3oo0pa3HpIMU BemecTBaMu A U B Beipaxkaercs ypaBHenuem A + B — C.
HavanbHble kKoHIIEHTpanuu BemecTB coctapisitoT [Aly = 0,03 monw/n, [Blo = 0,03momns/1. Kon-
CTaHTa CKOpocTH peakuuu paBHa 0,2. [lo ucTeueHun HEKOTOPOro BPEMEHM KOHIIEHTpAlUs Be-
niectBa A ymenbiniach Ha 0,015 monb/n.  Bo ckoipko pa3 HEOOXOIMMO yBENIWYHUTH oOIIee
JaBJIeHUE, YTOOBI CKOPOCTh XMMUYECKON peaKkIuy CTajla paBHOW NEpPBOHAYAIBHONW CKOpOCTH? -2

3
1. PactBopumocts CaCOj3 mpu 35°C pasHa 6,9 - 10”°. Beranciuts Ip (CaCOs).
2. K 50 M1 0,001 M pactBopa HC1 no6asunu 450 ma 0,0001 M- pactBopa AgNOs. Beinaner nu
0caJIoK xJiopuza cepedpa? HP(AgC1)=1,8~10'10.
3. Hanmcatb B HOHHO-MOIIEKYIISIPHOM pOopMe ypaBHEHUS pPEaKIIUA:
a) HNO; + NH,OH —.... 6) CH3;COOH + NH,OH —...
B) Fe(OH);+ HNO3; —... 1) HCl + Ba(OH); —... n) NaClO + HNO3 —...
4. Boruncnuts pH crenyronmx pactBopoB annekTponutos: a) 0,02M NH4OH; 6) 0,1M HCL.
5. Crenenp nucconuanuu ciaaboit 01HOOCHOBHOM kuciotel B 0,2 H pactBope paBHa 0,03. Bbi-
upcuts 3Hadenus [H'], [OH] u pOH mis sToro pacTeopa.

4
1.Boruncnuth koHcTanTy rugaponusa KF.Onpeaenuts crenens ruaponusa 3toi conu B 0,01M
pactBope 1 pH pactBopa. K,(HF)=6,6x10". Harmcats cxemy ruapommsa KF.

2.IIpn 60°C Ky=10"%.Cunras, uro K, (HNO2)=4x10™" He m3Mensiercs ¢ Temmeparypoii, ompe-
nenuts pH 0,001M pactBopa KNO; npu 60°C. Harcarb cxemy ruaponmza KNO;.

5

1. B 3amkuytom cocyae npu 120°C u naBnennn 600 kIla HAXOAHUTCSA CMECH, COCTOSIIIAS U3
Tpex oobemoB O u onHoro oobema CHy. KakoBo Oynet naBiieHue B cocysie, €ciu B30pBaTh
CMECh U MPUBECTH COAECPHKUMOE COCY/a K IEpBOHAYAIBHON TemrepaType?

2. DIEeMEeHT Me[b CYIIECTBYET B BUJIE IBYX U30TOIOB — %3Cun *Cu. Copnepxanue B IpUPOAE
nepBoro uzoromna paBHo 73%, Broporo — 27%. Beruncaute OTHOCUTENbHYIO aTOMHYIO Maccy
Menu

3. Kakwue u3 mpuBeICHHBIX COeIMHEHUI oTHOCATCS K TTepokcuaM NO2, K,O,, BaO,, MnO, ?
4. Hamucarh ypaBHEHHE XUMHUECKOW PEAKIIMU MOJTYYEHUSI HEPACTBOPUMOTO THIPOKCHAA
Fe(OH)3 .

5. Hanwmcatp ypaBHEHUS] XUMHUECKUX PEaKLUH, Toka3biBatonx amporepHocts  Zn (OH); .
6. Cr— Cry(SO4)3 — Cr(OH); — NaCrO, — CrCls

0) KpUTEPUH OLIEHUBAHUS KOMIIETEHIMH (Pe3y/ILTATOB) B IEJIOM 32 CEMECTP.
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OtBer CTYACHTA Ha 3a4CTC OUCHUBACTCA IO CICAYIOIIHUM KPUTCPUAM:

o VYcnenHo BhIIOJHEHHOE 3a4€THOE 3a/1aHUE.

. [IpaBHIIBHOCTB, TOJIHOTA, TOTUYHOCTH IOCTPOEHUS OTBETA;

o YMeHue onepupoBaTh CrielualbHbIMU TEPMUHAMU;

o VYMeHue BbIBECTH MaTeMaTUYECKHE COOTHOLIEHHS B COOTBETCTBUM C TEOPETUYECKUM Ma-
TepUaoM;

o Hcnonp30BaHue B OTBETE JOMOJIHUTENBHOIO MaTeEpUaa;

o YMeHue WUIIoCTpUpOBaTh TEOPETUUECKHE MTOJI0KEHUS TPAKTUYECKUM MaTEPUATIOM.

o [ToaHOCTBIO BBINONHEH y4eOHBIH IIJ1aH 3a CEMECTP.

B) OIMMCAHHE€ IIKAJIbI ONCHUBAHUA

B ocHoBe nporneaypbl onpeaeneHus ypoBHS C(hOPMUPOBAHHOCTH KOMITETECHIIHNA JIEKHUT OaJUTbHO-
peUTHHIOBas OLICHKA 3HAHUH, yMEHUH, HaBBIKOB (MJIM) ONbITA JESTEIbHOCTH CTYCHTOB.

YpoBHHU ycBOEHHS
MaTepuaia u
c¢opMHPOBAHHOCTH
CII0CO00B JeATe/Ib-
HOCTH

KonkpertHble AelicTBUA
CTY/ICHTOB, CBH/IETe/IbCTBYIOLIME
0 JOCTHKEHHH JAHHOI'0 YPOBHS

IlepBbIit Pe3ynbrarel 00ydeHUsl CTYAEHTOB CBUJIETEILCTBYIOT 00 YCBOEHHUH UMHU
MeHble 60 0a1J10B | HEKOTOPBIX 2JEMEHTAPHBIX 3HAHUN OCHOBHBIX BOIPOCOB IO JHCLH-
He3aurteno winHe. JlonynieHHble OIIMOKN M HETOYHOCTH MOKa3bIBalOT, YTO CTY/AEH-
Thl HE OBJIAJIENIM HEOOXOJMMOM CHUCTEMOH 3HAHUH MO TUCIUILIMHE.
Bropoi JIOCTUTHYTBIN YpPOBEHb OLIEHKHU PE3YyJIbTaTOB 00YUEHUS IOKA3bIBAET, YTO

ot 61 1o 74 6any0B
3auTeHo

CTYZAEHTHI 00J1a1al0T HEOOXOIMMON CUCTEMOM 3HAHUHM U BIIQJCIOT HEKO-
TOPBIMH YMEHUSAMU N0 JuciuruinHe. CTyaeHThl ClIOCOOHBI MOHUMATh U
MHTEPIPETHPOBATh OCBOCHHYIO MH(POPMALMIO, YTO SIBJISETCS OCHOBOU
YCHEIHOro (OpMUPOBAaHUS YMEHUN U HABBIKOB ISl PEIICHUS TPaKTUKO-
OPUEHTUPOBAHHBIX 3a/1a4: BOCIPOU3BOJAAT TEPMUHBI, KOHKpETHbIE (hak-
Thl, METOJIbI U MPOIENYpPbl, OCHOBHBIEC MOHSITHS, IPaBUJIA U MPUHIIUIIBL;
MIPOBOJIAT MPOCTEUIIINE pacyeThl; BHIMOJIHAIOT 3aJlaHus 10 00pa3ily (Win
110 UHCTPYKIIMH).

Tperni
ot 75 no 90 60a1;10B
3auTeHo

CTyneHThl NPOJEMOHCTPUPOBAIM PE3YJIbTaThl HA YPOBHE OCO3HAHHOTO
BJIa/ICHUs Y4€OHBIM MaTepHalioM U y4eOHbIMM YMEHHUSIMH, HABBIKAMU U
crioco0amu AesITebHOCTH 10 AuciumnHe. CTyIeHThI CIIOCOOHBI aHaJH-
3UpOBaTh, IPOBOJAUTH CPAaBHEHUE U OOOCHOBAaHUE BHIOOpPA METOJOB pe-
LICHMSI 3aJJaHUil B NPAKTUKO-OPUEHTHUPOBAHHBIX CUTYalUsAX, & UMEHHO:
o0BsicHseT (aKThl, IpaBUiIa, IPUHLMUIIBI, IPe0Opa3yeT CIIOBECHBIA MaTe-
pual B MaTeMaTHYECKHE BBIPAXKEHMSI; MPEIIOJIOKUTEIBHO OINUCHIBACT
OyAyuiye MOCIEJCTBUS, BBITEKAIOUINEe W3 MMEIOUIMXCSA JAaHHBIX; ycTa-
HABJIMBAET B3aUMOCBSI3U MEXIY COCTAaBOM, CTPOEHHEM M CBOICTBaAMH
XUMHUYECKHUX BEIIECTB; IPOBOAMUTH pacueThl O XMMHUYECKUM (opMyliaM
U ypaBHEHUSM; CaMOCTOSITEJIbHO IPOBOAUT XMUMHMUECKUN SKCIEPUMEHT
10 MHCTPYKIUHU WUJIM MO YKa3aHUIO MPENo/iaBaTelsi U OMUCHIBAET €ro pe-
3yNbTaThl. MPUMEHSET 3aKOHbBI, TEOPUU B KOHKPETHBIX IMPAKTHUYECKUX
CUTYaIUsIX; UCTIOJIb3YET NOHSITHUS U IPUHIIUIIBI B HOBBIX CUTYaIUsIX.

YerBepThiid
ot 90 10 100 6a1710B
3auTeHo.

CryneHT cnoco0eH MCMOIb30BaTh CBEJACHUS U3 Pa3IMYHBIX UCTOYHUKOB
JUISL YCIIEIIHOTO MCCIIEOBAaHUSA M TMOMCKA PELIEHUS B HECTaHJApPTHHIX
MIPaKTUKO-OPUEHTUPOBAHHBIX CUTYALUSIX: OPUEHTUPYETCSI B IIOTOKE XU-
MUYecKoi nH(popMalnu, onpeaenseT HCTOYHUKN Heo0X0oauMoi uadop-
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MalM, CIIOCOOEH aHaJIM3UpOBaTh €€; MpEeAaraeT IUIaH IPOBEICHUS
JKCIIEPUMEHTA WIM APYTUX IEUCTBUM; COCTABIIIET CXEMBbI 3a7a4u, OLe-
HUBACT JIOTUKY IIOCTPOEHUs TEKCTa; OLEHUBAECT COOTBETCTBUE BHIBOJIOB
MMEIOIIMMCS IaHHBIM; IUIAHUPYET U OCYILLECTBIIAET XUMUYECKUN JKCIIe-
PUMEHT.

Jlomyck K 3a4eTy Mo AMCIHUIUIMHE B COOTBETCTBUH ¢ npuHATOM B UATD HUAY MUDU Gannb-
HO-PEUTHHIOBOM CHCTEMOM OLEHKM 3HAaHUW CTYACHTOB OCYILECTBIIAECTCS IPU KOJIUYECTBE
HaOpaHHBIX CTyAEeHTOM Oojee 35 OayioB 3a ceMecTp MpPH YCIOBUU BBIMIOJIHEHUS BCEX Mpey-
CMOTpPEHHBIX Y4€OHOH MPOrpaMMon BUAOB y4eOHOM AEITEIbHOCTH.

3a cemMecTp CTYACHT MOXeET HaOpath oT 35 10 60 Gamos.

KpnTepm{ H IIKaJ1a OICHUBAHHUA OTBETA HA 3a4eTe.

Ounenka Kpurepun ouenku

3auTeHo BoicTaBnsiercs mpu  COOTBETCTBUHM MapaMeTpaM HK3aMEHAaLMOHHON
24-40 IIKaJIbl HA YPOBHAX «OTIUYHOY, «XOPOIIOY», «YJOBIECTBOPUTEIHHO.
He 3aureno BricTaBnsiercs mpu  COOTBETCTBUM MapaMeTpaM 3K3aMEHalMOHHON

IIKAJIbI HA YPOBHE «HEYIOBJICTBOPUTEIHHOY.
23 ¥ MEHBIIIE yp Y

OO6mias (uTOroBas MO MPOMEKYTOUHOMY KOHTPOJIIO) OIICHKA OTMPELISIETCS 10 CYMMapHOMY KO-
JIMYECTBY OAJUIOB MOJIYUECHHBIX CTYICHTOM B XOJI¢ TEKYILEH B CEMECTpe yUeOHOI JAesaTebHOCTH
U pe3y/IbTaTOB IPOMEKYTOUYHOM aTTecTaiu (IK3aMEHa) M BBITIISTUT CISAYIONUM 00pa3oM:

60 — 74 6aa1a — «Y/10BJI€TBOPUTEIHHO;
75 — 89 6a/1J1I0B — «XOPOLIO»;
90 — 100 6a/1710B — KOTJIMYHOY.

[Ipu HEyOBIETBOPUTEILHON OIIEHKE Ha 3a4eTe, He3aBUCUMO OT TOJYUYCHHBIX B ceMecTpe Oa-
JIOB, BBICTaBIIAE€TCS UTOroBas oneHka «He3zaureHo». B 3ToMm ciydae cTyAeHT MMeeT MpaBO Ha
nepecaady 3a4eTa B COOTBETCTBHE C MPOIEAYPOU, TPETYCMOTPEHHON TIOJIOKEHUEM O MPOMEXKY-
TouHoM arrectariuun MATD HUAY MUDU.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bomnpocel kK 3K3aMeHy, THIIOBbIE IK3aMeHALMOHHbIE 321241
(mpoMe:kyTOYHAsI aTTECTALMSA, 2 CEMECTP)

CocraB aroma. DneMeHTapHbIe YaCTUIIbI. XapaKTEepPUCTUKA JIEKTPOHA, TPOTOHA, HEUTPOHA.
Xumnueckuil anemeHnT. 3oronbl. Moubl. OCHOBBI aTOMHO-MOJIEKYIISIPHOTO yueHusi. Macca
aTOMOB. ATOMHasl elMHUIIa Macchl. [loHsTHE KOMMYeCcTBa BEIIECTBA, MOJIb.

Crpoenue atoma. SnepHas moaens atoma.  KBaHTOBO-MEXaHWYECKOE OMMCAHUE CTPOSHUS
atoma. KopnyckymsipHO-BOJIHOBOM ayanu3M. OpouTaisb.

DJeKTpoHHOE cTpocHKE atomMa. KBanToBbIe yrcia N, |, m;, Ms. 3Hauenue u Gu3nyecKuii
CMBICI. DJIEKTPOHHBIH CII0H (YpOBEHB). DIEKTPOHHBIE IOAYPOBHH.

OnektponHas popmyna. [TpaBuna 3amoHeHUs JIeKTPOHHBIX opouTtanei. [Ipuamun [laymu.
IIpaBuno I'ynna. IlepBoe u BTopoe npasuna KiedkoBckoro.

DIIEKTPOHHOE CTPOEHUE aTOMOB U MEPUOANYECKOE U3MEHEHNE CBOMCTB XUMUYECKHUX AJIe-
meHToB. [lepuoanueckas cucrema /.M. Menneneesa. S-, p-, d- u f- 37eMeHTBI, X PACIONIO-
JKEHUE B NIEPUOINYECKON CUCTEME.

IloHnMaHue EpUOANYECKOTr0 3aKOHA C IO3ULUN COBPEMEHHBIX ITPEACTABICHUI O CTPOCHUH
aToma. 3aKOHOMEPHOCTH U3MEHEHUSI METANIMYECKUX U HEMETAINIMYECKUX CBOMCTB XUMHUYE-
CKHX 3JIEMEHTOB B IlepHojax u rpymnmnax nepuoandeckoit cuctemsl (I1C). 3akoHomepHOCTH B
U3MEHEHUU PainycoB aTOMOB U HOHOB B [1C.

DHeprusi MIOHU3ALNUU, CPOJICTBO K JIEKTPOHY U AJIEKTPOOTPHUIATEIIBHOCTh. 3aKOHOMEPHOCTH
MX U3MEHEHHUS Y JIEMEHTOB B MIEPUOJAX U TPYIIIAX.

KoBasienTHast xumMmuueckast CBsizb, €€ xapakTepucTuku. OOMEHHBIN U JOHOPHO-aKIIENTOPHBII
MEXaHHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3U.

MeTox BaJIeHTHBIX CBsi3ei (ocHOBHBIC mmosioxkeHus ). Kpusas E=f(r) monexyi.

[loHATHA BaJICHTHOCTh ATOMOB, BJICHTHBIE 3JIEKTPOHBI, CTEIIEHb OKUCIIEHHUs aTOMOB. [IpaBu-
J1a OTIPEJICIICHUS CTETICHU OKUCIICHHS 3JIEMEHTOB. BaleHTHOCTH aTOMOB B OCHOBHOM U BO3-
OyX1EHHOM COCTOSIHUSIX.

OCHOBHBIE THITBI XUMHUYECKOHN CBS3U. DJIEKTPOHHAS PUPOIA XUMUUYECKOM CBA3U. OCHOBHBIC
XapaKTEPUCTUKH XUMUYECKON CBSA3U: SHEPTHUS CBSI3U; IJIMHA CBSA3H; HAIIPABICHHOCTh CBS3H;
MOJISIPHOCTD CBSI3U; HACHIIIIAEMOCTD CBSI3HU.

Bomopoanas cBsizb. DHeprus BOAOPOIHOM cBs3U. 3MeHeHne (hrU3H4ecKrX CBOMCTB BEUIECTB
BCIIEZICTBME 00pa30BaHMs BOJOPOIHBIX CBsizeil. OCOOEHHOCTH CBOMCTB BOJIBI.
MexMoneKkynsipHble B3aUMOACHCTBUS U arperaTHoe coCTosiHue BemiecTB. ['a3000pazHoe u
KOHJIEHCHPOBAaHHOE COCTOSTHUE BEIIECTB.

Oco0eHHOCTH Ta3000pa3HOT0, )KUIKOTO ¥ TBEPJIOTO arperaTHhIX COCTOSHUIN BEIIECTBA.
CpaBHEHHE CBOMCTB TBEPAOTO KPUCTALIIMYECKOTO U TBEPAOT0 aMOP(HHOTO COCTOSIHHM BeEllle-
CTBa.

Kpucramisl. OCHOBHBIE THITBI KPUCTAJUTMYECKUX PEIIETOK: aTOMHAs!, MOJIEKYJIsipHasi, HOHHAs
u MeTaiuinueckasi. CBs3b CTPOCHHS U CBOMCTB KPUCTAILIOB.

DIIEKTPOOTPHUIIATEITLHOCTh U OCHOBHBIE TUIIBI XUMUYECKOU CBsI3U. loHHAs CBsI3b. OCHOBHBIE
XapaKTEPUCTUKH UOHHOM CBSI3H.

HampaBneHHOCTh XMMHYECKUX CBSI3€H U MPOCTPAHCTBEHHOE CTpoeHHE MoJiekyn. Konmenus
rudpuAn3aIy opouTaNe 1 onpeaesieHns KOHQUTypaluu MOJIEKYI (Ha TIpUMepe aroma
yraepona) . ©-u m- CBs3H.

HamnpaBneHHOCTh XMMUYECKUX CBS3€H U MPOCTPAHCTBEHHOE CTpOEHUE MoJieKy. O1eHKa yr-
JIOB MEXTY CBI3sIMHU U (popmbl Mosiekysn. Meron ['unnecnu s onpeneneHus KoHpUurypamum
MOJIEKYJL.

MexMoIIeKyIsIpHbIe B3aUMOICHCTBHSI: OPUEHTAIIMOHHOE, WHIYKIIMOHHOE, TUCTIEPCUOHHOE.
DHeprusi MeXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUSI.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

OcHOBHBIE KJIacCChl HEOPraHNYECKUX BELECTB: OKCH/IbI, KUCIOTHI, OCHOBaHMsI, cosn. Kuc-
JIOTHO-OCHOBHBIE CBOMCTBA OKCUAOB U THIPOKCOCOCINHEHUHN S U P-DJIEMEHTOB B 3aBUCUMO-
CTH OT IIOJIO’KEHUS 3JIeMEHTOB B nepuoauueckoi cucreme [[.1. Menneneera. Cxema Kocce-
1s1. CBsI3b C pailuycaMH U CTEIIEHSAMH OKUCIIEHUS. AM(POTEpHbIE COETUHEHNUS.
["anbBanMveckue aneMeHTsl. DneMeHT danuas-SAkoou. KoneHTpamonHbie rajibBaHude-
ckue sneMeHThl. Pacuer DJIC u AG ranpBaHM4ecKuX 3J1eMEHTOB. CBUHIIOBBIM aKKYMYJISITOP.
Onekrpoa. [IBoitHol anekTpudeckuil cioi. CTaHgapTHBIE AIEKTPOAHbIE NOTeHIMabl. CTaH-
JIAapTHBINA BOJIOPOIHBIN AJIEKTPO/I.

CKOpOCTh XMMUYECKOH peakiiuy. 3aKOH JSHCTBHS Macc /Ui HeOOpaTUMbIX peakuuid. Mexa-
HU3M XMMHMYECKHX IPOLECCOB. DIeMEHTapHas peakuus. MoneKyIspHOCTb peakluuu, nopsi-
JIOK XMMUYECKOHN PEAKIUU.

BnusiHue Temneparypsl Ha CKOpOCTh XuMuueckor peakuuu. [IpaBuio Bant-I'odda. Duep-
IUsl aKTUBALMU. DHEPreTUYECKask CXeMa IPOTEKaHNs XMMHUUECKON peakiui. DHI0TepMUYe-
CKHE U IK30TepMHUUECKUe peakiuu. Y paBHeHue Appennyca. Katanus. IaruOuposanue.
OOpaTuMble XUMHUYECKHUE PEAKIUH. 3aKOH JIEHCTBUS Macc Uil 00paTUMBbIX peakuuil. KoH-
CTaHTa paBHOBECHUS. DHEpPreTHUecKas cxema o0paTuMoil peakuuu. Biusuue namMenenus
BHEIIHUX yCJIOBUM (KOHLEHTpALUH, 1aBJIE€HUs, TEMIIEPATYpPhl. KaTaJI3aTopa) Ha MOJI0KEHHUE
XuMHu4ecKkoro pasHoBecus. [Ipunuun Jle-I1larense.

[TepBblii 3aKOH TEPMOAMHAMUKH. DHTAJIBIMS U BHYTPEHHs sHeprus. CTaHIapTHbIE YCI0-
Busi. CTaHJapTHas SHTAIBIMS 00pa30BaHUS BEILECTB.

3akoH ['ecca u cnenctBus u3 Hero. TenaoBoi A3pPeKT XUMUUYECKUX peakuuil U (pa3oBbIX Me-
pexo10B. Pacuér TernoBbix 3pPeKToB PU3NKO-XMMUYECKHUX IPOLIECCOB U3 CTaHAAPTHBIX
TEIUIOT OOPa30BaHMUS.

OHntponus. TepMonnHaMuyecKkas BEpOATHOCTb. Y paBHeHHE bosbliMana. DHTponus, Kak
(GyHKIUS TeMITepaTypsl, JaBlIeHUs, 00bEMa, (Pa30BOT0 COCTOSIHHUS BEIIECTBA, CTPOCHHS MO-
nexyia. i3MeHeHune SHTPONUY NPU XUMHUYECKUX U (Pa30BbIX IPEBPALCHUSX.

Ouneprus ['n66ca. YciaoBust caMOnpon3BOIBHOIO IPOTEKAHUS HEOOPATUMBIX XUMHUECKUX
npoueccoB. BiusiHue TemnepaTypsl.

Ouneprus ['n06ca 1151 06paTUMBIX XUMHUYECKUX peakiuil. CBA3b C KOHCTAHTONW PaBHOBECHS.
VYpasuenue Baut-I'odda.

PactBopsl. Knaccuduxanus pactsopos. TepmoauHamuka npouecca pactBopeHus. [lonstue
UJEAIBHOTO PacTBOpA.

CrniocoObI BbIpayKe€HUsI COCTaBa PACTBOPOB: MAacCOBasi U MOJIbHASI TOJIU; MOJIIpHAsL, MOJISLIIb-
Has ¥ HOpMaJlbHasl KOHIEHTpauuu. CBsA3b MEXAY MOJISIPHON KOHIIEHTPALMEN U MacCOBOM
JIOJIEH, MEXKIY MOJISUIBHOM M MOJIIPHOW KOHIICHTPALUEH.

[TonsiTHE SKBUBAJIEHT, ()aKTOP SKBUBAJIEHTHOCTH, SKBUBAJICHTHOE YMCJIO, SKBUBAJICHTHAS
Macca, 3aKOH SKBUBaJIEHTOB. [IpaBuia onpenenenus pakTopa 3KBUBAIEHTHOCTH JIsI KUCIIOT,
OCHOBAaHUHU, OKCUOB, COJIEH, I XMMUYECKHX 3JIeMEeHTOB. PacueT akTopa SKBUBaJIEHTHO-
CTH JUIsl OKCUIIUTeNs U BocctaHoBuTens B OBP.

PacTBOpBI 211EKTPOINTOB. DNeKTpoauTHYecKas quccoruanus. CHiIbHbIE U c1alble 3JIEKTPO-
auThl. KonmyecTBeHHbIE XapaKTEePUCTUKU MpOIecca dJIEKTPOIUTHYECKOH TMCConalun
(cTeneHpb AMCCOLMAIINM, KOHCTAHTa TUCCOLMAIINH ). 3aBUCUMOCTh MpoLiecca JUCCOIMALUU OT
TEeMIEPaTypHI.

Jucconunanus Boabsl. MoHHOE Tpon3BeeHne Boibl. BogopoaHblil 1 THIPOKCUIIBHBINA MTOKa3a-
tenu. Pacuér BogopoaHoro nokasarens (pH) pacTBOpoB CUIIBHBIX U CIIA0BIX KUCIOT U OCHO-
BAHUM.

3aBUCUMOCTh CTETIEHU JUCCOIUAINH CIIA0bIX 3JEKTPOJIUTOB OT KOHIIEHTPAIUU PACTBOPOB.
3akoH pa3basienus OcTBanbaa (BBIBOL).

PactBopumocTs BemiecTB. Koadduurent pacrsopumoctu. loHHOE paBHOBECHE B CUCTEME
pactBop [ ocanok. IIponssenenue pacteopuMoct. MossipHast pacTBOpuMocCTb. CBSI3b MEX-
JTy MOJIIPHOM PacTBOPHUMOCTBIO MaJIOPACTBOPUMBIX BEIIECTB U IPOU3BEIEHUEM PAaCTBOPH-
MOCTH. BiusiHIEe MOCTOPOHHUX BEIIECTB Ha PACTBOPUMOCTE. DPQEKT 001Iero noHa.

34



38. l'unponus coneil. CteneHb rUApONIN3a U KOHCTaHTa Tuaponu3a. Pacyér BogopoiHOro moka-
3arens (pH) pacTBOpPOB rUIpOIU3YIOMUXCS COJCH.

39. OGMeHHbIE PeaklUu B paCTBOPAX JICKTPOIUTOB (PEaKIiK ¢ 00pa3oBaHHEM OCAJIKOB MaJIO-
pPacTBOPUMBIX BEILIECTB, CJIA0BIX 2JIEKTPOJIUTOB, ra30B). Hanpapnenue nporekaHus peakuui
oOMeHa /115 citydas, KOr/ia OJHOBPEMEHHO CPEAM UCXOIHBIX BEIIECTB U NPOAYKTOB PEAKIIMU
HUMEIOTCSl MAJIOPACTBOPHUMBIE BEIIECTBA MIIH CIa0ble 3JIEKTPOIUTHI.

40. OkucnurenbHO-BoccTanoBUTENbHBIE peakiu (OBP). Knaccudukanus OBP. Mexmonexy-
JSIpHBIE, BHYTPUMOJIEKYJISIPHBIE PEAKIIMH, PEAKIIMU IUCIIPONOPUUOHUPOBaHUSA. OKUCIUTED.
Boccranosurens.

41. KonnuraTtuBHbIe CBONCTBA paCTBOPOB HEAJIEKTPOJIUTOB. 3aKkoH Payns. da3zoBas auarpamma
BO/bI. VI3MEHEHME TeMIepaTyp 3aMep3aHus U KUIIEHUS! BOJHBIX PACTBOPOB. SIBJIEHUE OCMO-
ca. Ypasaenue Bant-I'odpda qyis ocmoTudeckoro gaBinenus. M3zotorndeckuit kodddummeHr,
YUUTBIBAIOIIMH MTPOLIECCHI JUCCOLMALMU U ACCOLMALIMM YaCTUIl B pacTBOpax.

42. DKBUBAJICHT BEIIECTB B KMCIOTHO-OCHOBHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX MpOIleC-
cax. @akTop IKBUBAJIEHTHOCTU. DKBUBAJIEHTHAsI Macca. 3aKOH YKBUBAJICHTOB.

43. KommiekcHble coeinHeHns. HoMeHkaTypa KOMIUIEKCHBIX coeinHeHni. CTpoeHue, XMMu-
yeckas cBA3b. Jucconmanys KOMIUIEKCHBIX cOeIMHEHUI. KoHCTaHTa HECTOMKOCTH KOM-
IJIEKCHBIX COEUHEHUM.

44. JlucniepcHble CUCTEMBI U UX Ki1accudukamus (B 3aBUCUMOCTH OT COOTHOLIEHMSI arperaTHOro
COCTOSTHUS AucCTIepcHast (pa3a/AucrnepcuoHHas cpeia; XapakTepa B3auMOISHCTBHS AUCIIepC-
HOWU (pa3wl ¢ TUCTIEPCHOHHON CPEIOH, CTPYKTYPHO-MEXaHUISCKUX CBOMCTB). JIMCTIepCHOCTD 1
rerepodazHoctb. CrocoObl MOMyUYeHUs AUCTIEPCHBIX CUCTEM (METOABI AUCTIEPTUPOBAHUS U
KOJICHCAITHH )

45. KonnouHble pacTBOPHI Kak YaCTHBIN Cllydail AUCTIEpCHBIX cucTeM. OCOOEHHOCTH CBOMCTB
KOJUTOUIHBIX cucTeM. CTpoeHne MuLesl B JIM0(OOHBIX KOJUIOMIHBIX PAaCTBOpAXx (arperar,
a1po, rpanyia, munemnia). [Ipasuno [lanera — dasnca.

46. DIEKTPOKMHETHICCKIE CBOMCTBA KOJIOUIHBIX pacTBOPOB. CTpOEHUE TBOHHOTO JJICKTpHYE-
ckoro cios. [ToTeHumanonpenenstomye HOHbl, MPOTUBOUOHBI. DIEKTPOKUHETUYECKUH (J13€-
Ta-) MOTEHIHAI. DIEKTPodope3 U IEKTPOIHA00CMOC — OOBSICHEHHE MEXaHU3MA C TTO3UIIUN
CTPOEHUS MUILIEIUIBI.

47. ArperatuBHas U KWHETHYECKas (CEAMMEHTAlMOHHAS) HEYCTOMUYMBOCTh KOJUIOUIHBIX pac-
TBOpOB. Koarymsanuusa n koanucuenuus. Ilopor koarynsannu, koaryaupyrolulee 1elicTBHE
AIIEKTPOJINTOB, npaBuwio Ulyneue — [Mapau.

48. XKectkocTh BoJbl. MeTO/bI €€ ycTpaHeHusl.

IIpumepHbIe 321a4H, BKJIIOYCHHbIC B 9K3aMECHALMOHHbIE OHJIeThI

1. 3aaun Ha OCHOBHBIE 3aKOHBI XMMUH (pPacyeT 10 CTEXUOMETPHH, Fa30BbI€ 3aKOHBI).

2. Hanncanue 3neKTpoHHBIX (Gopmya s5eMeHToB [leproanueckoil CUCTEMBI.

3. Onpenenenrie KOHGUTYpAIIUK TPOCTEUIIINX MOJIEKYJI, ONIPEACIICHUE MOISIPHOCTH CBsI3eH B MO-
JEKyJIe.

4. 3ama4yn Ha MPUTOTOBIIEHUE PACTBOPOB (C UCIIOJIB30BAHUEM MOHSATHH TTPOLIEHTHON, MOJISPHOM
Y HOPMAJIbHOHN KOHILIEHTpALHi).

5. 3ajaun Ha BBIUMCIIEHHUE TEIUIOBBIX 3 (HEKTOB peaKIlHii.

6. 3a1auM 110 KUHETHKE PEaKLIUi, CBA3aHHBIE C CIIOJb30BAHNEM 3aKOHA JIEUCTBUS MaccC, IPaBU-
na Banrt - I'odda.

7. 3ajauM 110 pAaBHOBECHUIO PEAKIIUI (OMpeAeIeHue KOHCTaHT PaBHOBECUS, paCYeT PaBHOBECHBIX
KoHIeHTpanuit). Cmemenue pasaoBecus. [Ipuniun Jle-1llatense.

8. Hanncanue peakuuii ruiposin3a U oNpeAesieHUe Cpeabl pacTBOpA.

9. Hanmcanue OKMCIUTEIBHO - BOCCTAHOBUTENIBHBIX PEAKIIUI 110 METOAY MOTypeaKui.

10. Hantmcanue GpopMyibl MULIEKIUIBI
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Tunosble IJK3aMeHALMOHHbIE 331241
1.Hammucats cxemy ruaposmsa u onpenenuts pH 0,1M pactBopa K3POy, ecniut n3BecTHO, uTO 1)
THJIPOJIM3 MIPOTEKAET MO MEPBOH CTYIMEHH; 2) KOHCTAHTHI AUCCOUUAIK OpTodochopHOit
KHUCJIOTBI 10 TIEPBOM, BTOPOH U TPETHEU CTYNEHSIM COOTBETCTBEHHO PABHBI KH1:7,9><10‘3;
K,0=1x10"; K3=4,5x10™%,
2.Paccuutars PH 2 %-noro pactBopa NaNO; (tutoTHOCTE pactBopa 1,02 r/mi).
3. Hanucats cxemy rusponu3a KF. Beruucaute koHctanty ruaponnsa KF. Onpeaenuts crenesnb
ruapoauza stoit conu B 0,01M pactBope u pH pactBopa, ecnmu K, (HF) = 6,6x10™.
4. Jlns pactBopenus 1,16 T PbJ, morpeboBaniocs 2 11 Boasl. Hatitu [TP PblJs.
5.PactBopuMOCTh Kapbonata cepedpa Ag,CO;z B Boae npu 25°C pasua 1,16 Mxmons/in. Onpexe-
JUTH IPOU3BEACHUE PACTBOPUMOCTH 3TOM COJIH B BOJIE.
6.BBISICHUTB, MOXHO JIM MOJHOCTBIO pacTBOpuTh 7 T ZN(OH)2 B 1 11 BOJBI P KOMHATHOMN TEM-
neparype, €ciu W3BECTHO, YTO IPOU3BEIEHHWE PACTBOPUMOCTU THUIAPOKCHUIA LIMHKA IPU ITON
TeMIepaType paBHO 1x10"". Nsmenennem 06béma pactBopa npu pactBopenun Zn(OH), npene-
Opeub.
7.0mnpenenuts creneHs aucconuanuu ykcycHoit kuciotsl (CH3COOH) B 0,1M pactBope, eciu
koHcTanTa gucconmarun CH3COOH pasua 1,8x107.
8.CpaBuuth pH 1M pactBopoB ykcycHo#t kuciotel (CH3COOH) u consinoit kucnotst (HCI).
K (CH3COOH)= 1,810, PaccuuTarh CTENCHD AMCCOLMALINHI YKCYCHOM KHUCJIOTHI.
9. Kakyro maccy ruipokcuaa HaTpusi He0OX0IMMO pacTBOPUTH B 3 11 BOAbI, 4T00bI pH monyyeH-
HOT'0 pacTBOpa ctaiy paBeH 117
10. KoucranTa Hecroiikoctn uona [Ag(CN)z] cocrasmser 1,4 - 10%°. Boranciiuts KOHIEHTpa-
nuto noHoB cepedbpa B 0,05M pactBope K[Ag(CN);], conepxamem, kpome Toro, 0,01 momns
KCN B nuTpe pactBopa.
11. KoHcTaHTa HECTOMKOCTH MOHA [Cd(CN)4]2' cocrasisier 7,8 - 10™*%. Berunciuts KOHIIEHTpa-
o nonoB kaamus B 0,1 M- pactBope Ko[Cd(CN)4], conepxamiem B uzonitke 0,1 moast KCN B
JUTpPE pacTBOpa.
12.Bo CcKOJIBKO pa3 yMEHbIIUTCS CKOpocTh peakiuu 2A(r)+B(r)—C(r) npu yMeHbIIEHUU nap-
LIMAJIBHOTO JIaBJIEHUS BCEX BEILECTB B CUCTEME B TPU pa3a U OJHOBPEMEHHOM ITOHM)KEHUU TEM-
nepaTypbl CHCTEMBI Ha 30°C? TemmnepatypHbIit KO3 GUITMEHT CKOPOCTH PEAKITHH Y=2.
13.Bpruncnure teMmneparypHblii KOA(Q(UIHUEHT U HHEPrui0 aKTUBALIMU XUMHUYECKOW peakiuw,
€CJIM KOHCTaHTa CKOPOCTU 3TOU peakLUy IpU 120°C paBHa 5 ,88x10™, a npu 170°C paBHa
6,7x1072,
14. Bo CKOJIBKO pa3 yBENHUHTCS CKOPOCTh peaKiiu, npoTekaroteii npu 298°K, eciu B pesyiis-
TaTe MCIOIb30BAHMS KaTallu3aTopa yIal0Ch YMEHBIIUTh SJHEPTUIO akTHBaIMK Ha 4 kJ[»K/Monb?
15.Mertonom nonypeakiuii coctaBuTh ypaBHenne OBP, yka3zaTtb OKHCIUTENb U BOCCTAHOBUTETT.
Paccuurate DJIC, snepruto ['u60ca, caenaTs BIBOJ O HaMpaBICHUH MPOTEKaHUS PU CTaHIApT-
HBIX YCJIOBUSIX XMMHUYECKOHN peakinuu
HzS+ KMnO4+H;S04— S+ Mn SO4+.....
16. MetooM monypeakiuii coctaBuTh ypaBHeHne OBP, yka3aTh OKMUCIMTENb U BOCCTAHOBH-
tenb. Paccunrtare DJIC, snepruto ['mb0ca, crenare BBIBOJ O HANpaBlIEHUH MPOTEKAHUS NpPU
CTaH/IApPTHBIX YCIIOBUSAX XUMUYECKOW peaKIuu
Al + NaOH + H,0 — Nas[A1(OH)¢] + Ha
17. MetonoM monypeakuuii coctaButh ypaBHeHue OBP, yka3zarh OKHCIHUTENb U BOCCTAaHOBH-
tenb.Paccuntares OJIC, sHepruto ['mb0ca, crienarb BbIBOA O HANpaBlIE€HUU MNPOTEKAHUS MpU
CTaHJAPTHBIX YCIOBUSAX XUMHUYECKOU peaKIu
KJ+K,Cro07+H,S04 —J+Cr**+....
18. Beruncnuth n3MeHenue sHepruu ['mb0ca B peakuuu AuMepusanuu quokcuaa azora 2NO;(T)
<> N204(T) pu crangapTHO# Temmepatype. ChaenaTh BBIBOI O HAaNpaBJICHUU MPOTEKAHUS TPO-
1ecca, OnpeeNnTh KOHCTAHTY PaBHOBECHUS PEAKIIMK TUMEPU3ALIIH.
19.Kakoe konnuecTBo Teruia BaenuTcs npu cropanuu 8 r CHanpu P=1 atm n T=25°C.
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20. Ilpu HexoTOpoi TemmepaType paBHOBecue B cucteme 2NO; <>2NO+0; ycTaHOBHIOCH TpH
koHneHtpanusax [NO]=0.4 mons/n, [NO2]=0.2 mons/1, [O2]=0.1 monb/n. HaiiTi KOHCTaHTY paB-
HOBECHsI M UCXOJMHYI0 KOHIEHTpamuio NO,, eciu UCXOoaHas KOHIICHTpAIHs KUCIOpOAa paBHA
nymo. Kakue yciaoBust OyayT crioco6CTBOBAaTh CMEIIEHUIO PABHOBECHUSI B CTOPOHY 00pa3oBaHuUs
NO, ecnu nipsimasi peakius SHA0TEPMHUECKAL.

21. B kakyro ctopoHy mpotekaeT peakuus Nor +3Hsp «>2NH;3¢p) B cTaHgapTHBIX yca0BUSX?
Uemy paBHA KOHCTaHTa paBHOBECHS JAHHOW PEaKINU?

22. CocraBuTh (HOpPMYJIBI MHUIIEIUT 00pa30BaHHBIX a) J00aBJIeHHEM (IO KaIulsiM) pacTBOpa XJIO-
puna 6apus (BaCl,) k pactBopy cynbdara Harpust (Na;SO,), HaxoasaeMycs: B u30bITKE; a) J10-
OaBieHueM (Mo kamisaMm) pactBopa cyibdara Hatpus Na,SOs k pacTBOpy Xjopuaa Oapus
(BaCly), naxopsimemycsi B u30bITKe. OOBSCHUTD Pa3IndKe B 3HAKAX 3apsIOB TPaHYyJI.
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3K3aMeHaHI/IOHHbIe OMJ1eThI

PK3AMEHAILIMOHHBIN BUJIET Ne 1.
1.CocraB aToMa. DeMEHTapHbIE YACTULbl. XapaKTEPUCTUKA AIEKTPOHA, IPOTOHA, HEUTPOHA.
Xumuueckuii aneMenT. M3otonsl. Monsl. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO yYueHus. Macca ato-
MOB. ATOoMHAas e¢quHMIA Macchl. ITIoHATHE KOJIMYEeCTBA BEIIECTBA, MOJIb.
2.CKOpOCTh XMMHYECKOW peaKIuu. 3aKOH JIEHCTBUSA MacC JJIs HEOOpAaTHMMBIX peakiuii. Mexa-
HU3M XMMHYECKUX MPOIECCOB. DJIeMEHTapHasi peakius. MOJeKyIsIpHOCTh PEaKIUH, MOPSI0K
XUMHUYECKON PEaKIIUH.
3. s pactBopenus 1,16 r PbJ, motpeboBanocs 2 i1 Boasl. Haiitu [1P PbJ,.

DK3AMEHAIIMOHHBIN BUJIET Ne 2.
1.Ctpoenue aroma. SnepHas moaenb aroma. KBaHTOBO-MEXaHMYECKOE ONMCAHUE CTPOEHUSI aTo-
Mma. KopryckyssipHo-BosIHOBO# nyanu3m. OpOuTais.
2. lucconmanus Boabl. MoHHOE mpousBeneHne Bobl. BOAOPOAHBIN U THAPOKCUIBHBIM MOKa3a-
tenu. Pacu€r Bogoponnoro nokaszatens (pH) pacTBOpoB CHUIIBHBIX M CIAOBIX KUCIOT U OCHOBa-
HUM.
3.Merongom nonypeakuuii cocraButh ypaBHeHue OBP, yka3aTp okucauTenb U BOCCTAaHOBUTEI.
Paccuurats 3.1.c., sHepruto [ m60ca, caenats BEIBOJ O HANIPABICHUH MTPOTEKAHUS XUM. PEaKIUH:
HzS+ KMNnOs+H,S0s— S+ Mn SO4+....

AK3AMEHAIIMOHHBII BUJIET Ne 3.
1.DnekTpoHHoe ctpoeHue aroma. KBantoBbie umcia N, |, m;, ms. 3HaueHue u (uU3HYECKHIA
CMBICJI. DJIEKTPOHHBIN CII0 (YpOBEHbB). DIEKTPOHHBIE IOJYPOBHHU.
2.3aBHCHUMOCTD CTETICHU JUCCOIMALNH CIIA0BIX 3JIEKTPOIUTOB OT KOHIIEHTPAIIMH PacTBOPOB. 3a-
KOH pa306asneHust OcTBasib/a (BbIBO).
3.Beraucnute TemreparypHblid K09()(UIIMEHT 1 YHEPTUIO0 aKTHBALUU XUMUYECKON PEaKIiu, eC-
JIM KOHCTAHTa CKOPOCTH 9TOW peaKLuu Npu 120°C paBHa 5,88x10™, a ipu 170°C paBHa 6,7x 1072,

BK3AMEHAIIMOHHBIM BUJIET Ne 4.
1.Onextponnas dopmyna. [IpaBuna 3amomHeHus >MeKTpoHHBIX opoutanei. [Ipunnun Ilaymu.
ITpasuiio I'ynna. IlepBoe u BTopoe npasuina KneukoBckoro.
2.00paTtuMble XUMUYECKUE PEAKINK. 3aKOH JAeUCTBUS Macc Juid oOpaTuMbIx peakiuil. Koncran-
Ta paBHOBECHUs. DHepreTuyeckas cxema oOpaTHUMOIl peakiuu. BiusHue M3MEHEHHs BHEIIHUX
yCIIOBUH (KOHIIEHTpAINH, JaBICHUsI, TEMIIEPATYpbl, KaTaJln3aTopa) Ha MOJ0KEHNE XUMHUUECKOTO
paBHoBecus. [Ipunnun Jle-llarense.
3.0mpenenuts crenens aucconuanuu ykcycHoit kucnotsl (CH3COOH) B 0,1M pactBope, eciu
xoHcTanTa guccoruarun CH3COOH pasua 1,8x107.

SK3AMEHAITMOHHBIN BUJIET Ne 5.
1.271eKTpOHHOE CTPOECHHE AaTOMOB M MEPUOAUYECKOE M3MEHEHNE CBOMCTB XMMHUYECKUX AJIIEMEH-
toB. CTpyKTypa nepuonndeckoii cuctemsl [I.11. MenaeneeBa (nepuojsl, rpymmsl). S-,p-,d- u f-
AJIEMEHTHI, UX PACIOJIOKEHHUE B MIEPUOIUYECKON CUCTEME.
2.3akoH ['ecca u cnenctBus u3 Hero. TemnoBoi G GeKT XUMIUUECKUX peakinii U (a30BbIX Tepe-
x0/10B. Pacuér TernoBeIx 3¢ HeKToB PU3HKO-XUMHUECKHUX MPOIIECCOB M3 CTAHAAPTHHIX TETUIOT
o0Opa3oBaHusl.
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3.Paccuutate pH 2 %-Horo pactBopa NaNO; (rutoTHOCTH pactBopa 1,02 r/mi).

DK3AMEHAIIMOHHBIN BUJIET Ne 6.
1 .Ilonnmanue nepuoOAMYECKOrO 3aKOHa € MO3ULMNA COBPEMEHHBIX IPEACTABICHUN O CTPOEHUU
aToma. 3aKOHOMEPHOCTH U3MEHEHHUs METAJNINYECKUX U HEMETAUIMYECKUX CBOMCTB XUMUYECKHUX
AJIEMEHTOB B NepHoJax U rpymmnax nepuoaundeckoi cuctemsl (I1C). 3akoHoMepHOCTH B U3MEHE-
HUM paInycoB aTOMOB ¥ MOHOB B [1C.
2.1lepBblii 3aKOH TEPMOJUHAMUKHU. DHTAJIBIINSA U BHYTpPEeHHsIS 3Heprud. CTaHgapTHBIE yCIOBUS.
CranjapTHas SHTaAIbBIUS 00pPa30BaHUSI BEILIECTB.
3. Bo cKoJIbKO pa3 yBETUUYHUTCS CKOPOCTh XuMHuueckoit peakuuu A + 2B — C npu nossilieHun
JIaBJIeHMs B CUCTEME B 4 pa3a U OJHOBPEMEHHOM MOBbIIEHHH TeMueparypsl Ha 40°C. Pearupy-
IOIIHE BEIIECTBAa- Ta3bl. TemmeparypHblid KOAQQHUIMEHT peakiiu paBeH 2.

DK3AMEHAIIMOHHBIN BUJIET Ne 7.
1.DHeprust MOHU3ALMHU, CPOJICTBO K BJIEKTPOHY M 3JIEKTPOOTPULATEIBHOCTh. 3aKOHOMEPHOCTH
UX U3MEHEHHUs Y 3JIEMEHTOB B MIEPHOJaX U TPyIIax.
2.9uTponust. TepMmomuHamMuyeckas BEpOSITHOCTh. YpaBHeHuE boibliMana. DHTpomwus, Kak
GbyHKIMS TeMIiepaTypsl, AaBleHus, 00bEMa, (ha30BOro COCTOSIHUS BEIIECTBA, CTPOCHUS MOJICKYI.
W3MeHeHne YHTPOITUH MTPH XUMHYECKHUX U (Da30BBIX MPEBPALICHHUSX.
3. Kakyro maccy ruipokcuia HaTpusi He0OX0IMMO pacTBOPUTH B 3 J1 BOABI, 4T00bI pH mony4yeH-
HOT'0 pacTBopa cTaj paBeH 117

AK3AMEHAIIMOHHBIM BUJIET Ne 8.
1.KoBasieHTHass XUMHU4YeCKasi CBsA3b, €€ XapakTepucTuku. OOMEHHBIA M JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H.
2.0Oneprus ['nb6ca. DHTANBNUNUHBIN U SHTPONUMHBINA (PAKTOPBI MPOTEKaHUS MPOLECCOB. Y CI0-
BUSI CAaMOIIPOU3BOJIBHOIO MPOTEKAHHUsI HEOOPATUMBIX XMMUYECKHUX TpolieccoB. BiusHue temme-
parypsl.
3.Cpasuuts pH 1M pactBopos ykcycHoi kucnots (CHsCOOH), K,(CH;COOH)= 1,8x10° i
cosstHo# kucnotel HCIL. Paccuntars creneHs TUCCOIMAlUU YKCYCHOM KMCIIOTHI.

AK3AMEHAIIMOHHBIM BUJIET Ne 9.
1.Meton BalleHTHBIX cBsi3eit (OCHOBHBIE moJioxkeHust ). Kpusas E=f(r) monexyt.
2. PacTBOpPBI ANEKTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLMALIAS KUCIIOT, OCHOBAaHHUM M COJIEHN B
Bosie. CuiibHbIE U cradble 1eKTponuThl. KonnuecTBeHHbIE XapaKTEPUCTUKHU MPOIiecca dIEKTPO-
JUTUYECKOHN TMCCOIMAINU (CTENEeHb AUCCOLMAIINK, KOHCTAaHTa JUCCOLMALIUN ).
3. Hammcate cxemy rugponuza KF. Onpegenuts crenenb rugposmsza 3tod comu B 0,01M
pacTBOpE, BBIYUCIUTBL KOHCTaHTY ruaponu3a KF u pH pactsopa. K,(HF)=6,6x10".

DK3AMEHAILIMOHHBIN BUJIET Ne 10.
1.IToHsATHS BaJICHTHOCTH aTOMOB, BaJICHTHBIE DJIEKTPOHBI, CTENICHh OKUCIIEHUsI aToMOB. [IpaBuia
OTIpENIeIICHNUs] CTETICHW OKUCIICHUS DJIEMEHTOB. BalleHTHOCTh aTOMOB B OCHOBHOM M BO30YKIEH-
HOM COCTOSIHUSIX.
2. KoymuratuBHBIC CBOHCTBA PAacTBOPOB HEIJICKTPOIMTOB. 3akoH Payns. daszoBas amarpamma
BOJIbl. VI3MeHeHue Temrmeparyp 3amMep3aHusi U KUIEHUs BOJHBIX PAacTBOPOB. SIBiieHHE ocMoca.
VYpasuenue Baut-I'opda mist ocmotrnueckoro nasineHus. M3oroHnueckuil Ko3QpPUIIMEHT, y4u-
TBHIBAIOIIHA MPOLIECCHI TUCCOLUAIIMU M aCCOIMAIIMY YacTUIl B PACTBOPAX.
3. Paccunrars Cum pactBopa H2SO4 € ® = 20 %. ITnoTHOCTE pactBopa 1,15 r/mi.
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SK3AMEHALIMOHHBIN BUJIET Ne 11.
1.OcHOBHBIEC THUIIBI XUMUYECKOW CBA3U. DJIEKTPOHHAS MPUPOJA XMUMHUYECKOU CBsi3H. OCHOBHBIE
XapaKTEPUCTUKU XUMHUYECKOMN CBSI3U: SHEPTHUsI CBSI3U; JUIMHA CBSI3U; HAIIPABICHHOCTh CBSI3U; MO-
JISIPHOCTH CBSI3H; HACHIIIIAEMOCTH CBSI3H.
2.PactBopsl. Knaccuduxamus pactBopoB. CriocoObI BEIpaKEHHUS COCTaBa PACTBOPOB: MacCoOBasi U
MOJIbHAS JTOJIM; MOJISIpHAsl KOHIeHTpanus. PactBopumocth BemecTB. KoaddumueHT pactBopu-
MOCTH.
3. Beruucnauts usmeHenue >Hepruu ['m60ca B peaknuu aumepusanuu guokcuaa azota 2NOo(T)
<> N204(T) npu crangapTaOii TemnepaTtype. CaenaTh BBIBOJ O HANPABICHUU MPOTEKAHUS MPO-
11ecca, ONMpeeINTh KOHCTAHTY PABHOBECHS PEAKIIUU JUMEPHU3AIIUH.

BK3AMEHAIIMOHHBIM BUJIET Ne 12
1.BonoponHas cBs3b. BiusiHue BoiopoiHON CBsA3M HA Qu3Hueckue cBoicTBa BemecTB. OcobeH-
HOCTHU CBOMCTB BOJIbl. DHEPrUsl BOJAOPOJHON CBSA3H.
2.BnusiHue Temmneparypbl Ha CKOpOCTbh xuMHuueckol peakuuu. IIpasuno Baur-T'odda. Dueprus
aKTHUBALMM. DHEPreTuyecKkas CXxema MPOTEKaHWs XMMMUYECKOH peaklMH. DHIOTEPMUYECKUE U
9K30TepMHUYECKUE peakiuu. Y paBHeHne Appennyca. Katanus. MuruOuposanue.
3. Kakoe xonuuecTBo Teruia Beaenutcs npu cropanuu 8 r CHynpu P=1 atm u T=25°C.

DK3AMEHAIIMOHHBIN BUJIET Ne 14.
1.Kpucrannel. OCHOBHBIE TUIIBI KPUCTAUINYECKUX PELIETOK: aTOMHasi, MOJIEKYJIsipHasl, HOHHAs U
MeTtauinueckasi. CBs3b CTPOCHHS M CBOMCTB KPUCTAILIOB.
2. Crpoenne Mutieiu B JTHO(GOOHBIX KOJUIOMIHBIX PACTBOPAx (arperar, sapo, TpaHysia, MHUIIEIIA).
ITpaBuio ITanera—®asgnca. CTpoeHue IBOMHOIO 3MMEKTpUUYeCKoro cios. IToreHunanonpenensto-
1€ HOHBI, IPOTUBOUOHBI. Mek(da3HbIN U IEKTPOKMHETUUECKUH (/13€Ta-) MOTEHIHAIL.
3. IIpu HekoTtopoit Temneparype paBHoBecue B cucreMe 2NOy «>2NO+0; ycTaHOBUIOCH NpU
koHneHTpanusax [NO]=0.4 mons/n, [NO2]=0.2 mons/n, [O2]=0.1 mons/n. HaliTu kOHCTaHTY paB-
HOBECHSI MU HUCXOJHYI0 KOHLEHTpauuio NOy, ecinu ucxogHas KOHLIEHTpalMs KUCIOpoAa paBHA
Hymo. Kakue ycrnoBust 6yayT crocoOCTBOBaTh CMELICHHIO PaBHOBECHSI B CTOPOHY 00pa30BaHUs
NO, ecnu nipsiMast peakius dHA0TepMudecKas?

SK3AMEHAITMOHHBIN BUJIET Ne 15.
1.2eKTpOOTPHUIIATEIBHOCTh M OCHOBHBIE THIIBI XUMHUUECKOU CBsi3U. MloHHas cBsizb. OCHOBHBIE
XapaKTEPUCTUKU HOHHOM CBSI3H.
2.O7EeKTPOKUHETUYECKHE CBOMCTBA KOJUIOMIHBIX PacTBOPOB. CTpOEHUE NBOMHOTO 3JIEKTpUYE-
CKOTO cJos TMO(OOHBIX MULIEIIT. DIEeKTpodope3 U IIEKTPOIHI00CMOC — OOBSICHEHHE MEXaHU3-
Ma C MO3UIANA CTPOCHHS MULIEIIIIBI.

3. Metoaom nonypeakuuii coctaBuTh ypaBHeHue OBP, yka3zaTh OKUCIHUTENb U BOCCTAHOBUTENb.
Paccuutats 5.1.c., 2Hepruto ['nb66ca, caenarh BHIBO O HANIPABJICHUH MPOTEKAHUS XUM. PEAKIIN:
Al + NaOH + H,O — Nag[Al(OH)G] + H,

DK3AMEHAILIMOHHBIN BUJIET Ne 16.
1.HampaBiieHHOCTh XMMHUYECKUX CBSI3€H M MPOCTPAHCTBEHHOE CTpoeHue Mosiekyin. Konmenius
rudpuan3anuu opouTael (Ha mpuMepe aToma yriiepojaa). G-u m- cBsa3u. OreHKa yIriioB MEXIy
CBs3sIMH B (opMBI MoJieKyIT. MeTon ['niutectu ijist onpeiesieHus: KOHPUTYPaIud MOJISKYIL.
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2. JlucriepcHbIe CUCTEMBI U UX Kiaccu(puKanus (B 3aBUCUMOCTH OT COOTHOIIEHUS arperaTHOro
COCTOSTHUS AucIiepcHas (pa3a/mucrepcroHHas cpefa; XapakTepa B3auMOJCHCTBHS IHUCIEPCHOMN
¢da3bl ¢ JUCTICPCHOHHON CPENIOi, CTPYKTYPHO-MEXaHMYECKUX CBOMCTB). J[MCIIEPCHOCTH U TeTe-
podazHocth. CrocoObl MOTYYEHUs TUCIEPCHBIX CUCTEM (METOAbl JUCIEPrUpOBAHUS U KOACH-
caiuu)

3. BO CKOJIBKO pa3 yBEJIMYUTCSA CKOPOCTh PEAKIMH, TPOTEKAOLIEH MPU 298°K, ecnu B pe3yibTa-
TE€ UCTIOJIb30BaHUS KaTAIM3aTOPA YIaJI0Ch YMEHBIIIUTH SHEPTUIO aKTUBaUU Ha 4 KJ[/MOb?

DK3AMEHAIIMOHHBIN BUJIET Ne 17.
1.OcHOBHBIE KJIaCChl HEOPTaHWYECKUX BEIIECTB: OKCHUJbI, KHUCIOThI, OCHOBaHUS, conu. Kucnot-
HO-OCHOBHBIE CBOMCTBa OKCHUJIOB U THJIPOKCOCOEJMHEHHH S- U P-3JIEMEHTOB B 3aBUCUMOCTH OT
MIOJIOKEHUS 3JIEMEHTOB B mepuoanueckoit cucteme /[I.M1. MenneneeBa. AmdoTrepHbie coennHe-
Hus. CBsI3b ¢ paguycamMu u cTeneHsMu okucienus. Cxema Koccernst.
2.MloHHOE paBHOBECHE B CHUCTEME pacTBOp<>ocanok. [IpomsBenenue pactBopumocT. CBs3b
MEX]y PaCTBOPHUMOCTBHIO MAJIOPACTBOPHMBIX BEIIECTB U MPOU3BEACHUEM PacTBOPUMOCTH. Biu-
SIHUE TIOCTOPOHHMX BEIECTB HA PACTBOPUMOCTb.
3. CocraBuTh (hopMyIibl MULEIT 00pa30BaHHBIX, a) AoOaBiIeHHEM (IO KaIUIsIM) pacTBopa XJIo-
puna 6apus (BaCl,) x pactBopy cynbsdara Hatpust (Na;SO,), HaxomsieMycs: B U30bITKE; a) J10-
OaBnenueM (1o karuisiMm) pacTBopa cynbdarta HaTpus NaSO, k pacTtBOpy xjopuaa Oapus
(BaCly), naxopsimemycsi B u30bITKe. OOBACHUTD Pa3indne B 3HAKAX 3apsIOB TPaHyJI.

SK3AMEHAILIMOHHBIM BUJIET Ne 18.

1. 'anpBannyeckue >neMeHThl. JaeMenT Janusnsa-SAkoou. KoHuenTpanoHHbie ralbBAHUYECKUE
anemenThl. Pacuer DJ1C n AG ranpBaHHUYECKUX 3JIEMEHTOB. CBHHIIOBBIA aKKyMYJISTOP.
2.TI'maponus coneil. CTeneHb rUAPOIN3a U KOHCTaHTa TuIpoaun3a. Pacyér BomopoaHoro nokasa-
tenst (pH) pacTBOpoOB cosieil, KOTOPBIE MOABEPTAIOTCS THAPOIU3Y

3. Metosnom nonypeakuuii coctaBuTh ypaBHenue OBP, yka3zaTh oKHCIUTENh U BOCCTAHOBUTEIb.
Paccuurats 3.1.c., sHEpruto [ mb60ca, caenaTs BEIBOJ O HANPABICHUH MTPOTEKAHHUS XUM. PEaKIUH:

KJ+KaCr07+H,S0s —>3+Cr*+ ...

SK3AMEHAILIMOHHBIN BUJIET Ne 19.

1. MexMonekynspHble B3aUMOACHCTBHSI: OPHUEHTAlMOHHOE, MWHAYKLIHMOHHOE, IUCIEPCHOHHOE.
DHeprus MeXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUS.

2. OkucnurtenbHO-BoccTaHOBUTENbHBIE peakuuu (OBP). Knaccudukanus OBP. Mexmonexy-
JSIpHbIE, BHYTPUMOJIEKYJISIPHbIE PEAaKLMH, PEAKIUH TUCHPONOPIUOHUPOBAHUS. OKHUCIUTEID.
BoccranoBurens.

3. OmnpenenuTh KOHCTAHTY AMccolranuu uiaBukoBoi kucnotsl HF u pH pactBopa, eciu cre-
neHpb qucconuanuu ee B 0,25M pactsope 5,1%.

SK3AMEHAIIMOHHBIM BUJIET Ne 20.
1. Dnexrpon. J{BoiiHON 3nekTpuueckuil cioi. CTaHIapTHBIE 3JIEKTPOIHbIE MOTeHIHaNnbl. CTan-
JTapTHBIMA BOJIOPOIHBIN MOTEHIIUAI.
2.00MEeHHBIE PEAKIIMU B PACTBOPAX JEKTPOIUTOB (peakiuu ¢ 00pa3oBaHUEM OCAKOB Majopac-
TBOPUMBIX BEIIECTB, CJIA0BIX JIEKTPOJIMTOB, ra30B). HampaBieHnue mpoTekaHnus peakiuii oOMeHa
JUIsL ciydasi, KOTJa OJHOBPEMEHHO CPEAM MCXOJIHBIX BEILECTB U MPOAYKTOB PEAKIIMU UMEIOTCS
MaJlopacTBOPUMBbIE BEIIECTBA WM Cl1a0ble JIEKTPOIUTHI.
3. Tleprox monmypaciaza pagHoakTHBHOTo n3otona ~'C pasen 5730 ner. IIpn apXeomOrnyeckux
packorkax ObUIO HAMIEHO JIEPEBO, COMIEPKAHUE Ycs KOTOpOM cocTaBiisieT 72% OT HOpMaJIbHO-
ro. KakoB Bo3pact nepesa?
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SK3AMEHAILIMOHHBIN BUJIET Ne 21.
1. ArperatuBHasi U KMHETUYECKas (CEAUMEHTALIMOHHAs) HEYCTOMYMBOCTh KOJJIOUIHBIX PACTBO-
poB. Koarynsauus u xoanmucrenuus. [lopor koarynsaunu, MexaHU3M KOAryJaupyroLiero 1eicTBus
JIEKTPOJINTOB.
2. DHeprus ['m66ca myis oOpaTUMBIX XUMHYECKUX peakiuid. CBs3b ¢ KOHCTAaHTOW PaBHOBECHSI.
VYpasuenue Baut-I'odda.
3. BerumcnnTs KoHneHTparmio noHoB Ag' B 0,1 M pactBope [Ag(NH3),]NOs, conepsxamniem 10-
HONHHTEILHO 1 mons/n ammuaka. Koncranra necroiikoctn nona [Ag(NHaz),]" cocrapnser
5,7 -107.

0) KpUTEepHH OLlECHUBAHUS KOMIIeTeHIMH (Pe3yIbTATOB)
OTBeT OLIEHUBAETCS MO CIEIYIOIIUM KPUTEPUSIM:

e [IpaBUIBHOCTB, IOJHOTA, JOTMYHOCTh IOCTPOEHUS OTBETA;

e  YMeHHe oIepupoBaTh CELUATIbHBIMUA TEPMUHAMU;

e YMeHHE BbIBECTH MaT€MaTHYECKHE COOTHOILEHUS B COOTBETCTBUM C TEOPETUUECKUM MaTe-
puanom;

e lcnonb3oBaHue B OTBETE JONOJHUTEIBHOTO MaTEpUAa;

e  YMeHMEe WIIIOCTPUPOBATh TEOPETUUECKHUE TIOJI0KEHUS IPAKTUYECKUM MaTEPUaIOM.

B) ONIMCaHUe IIKAJbI OLICHUBAHUS

B ocHoBe nporneaypsl onpeaeneHus ypoBHS C(HOPMUPOBAHHOCTH KOMITETESHIIHIA JIEKHUT OaJUTbHO-
peUTHHIOBas OLICHKA 3HAHUH, yMEHUH, HAaBBIKOB (MJIM) ONbITA JESTEIbHOCTU CTYACHTOB.
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YpoBHHU YCBOEHUS Ma-
TepuaJya u c)opMHUPO-
BAHHOCTH CIIOCO00B
NeSTeIbHOCTH

KonkperHble geiictBust
CTY/1€HTOB, CBH/I€TEJIbCTBYIOIIHE
0 JTOCTHKEHUH TAHHOTO YPOBHA

IlepBb1ii
MeHbIe 60 6a1s10B
HeynoBjieTBopuTebHO

Pe3synbprarel 00ydeHUs] CTYICHTOB CBHJIETEIBCTBYIOT 00 YCBOCHHH
MMM HEKOTOPBIX 3JEMEHTapHBIX 3HAHUM OCHOBHBIX BOMPOCOB IO
JUCIUILIMHE. J[omyIeHHbIEe OMTMOKN ¥ HETOYHOCTH MTOKA3BIBAIOT, YTO
CTYJICHTBI HE OBJIQJICI HEOOXOAMMOMW CHUCTEMOW 3HAHWUU MO TUCIIH-
IUIMHE.

Bropoii
ot 61 no 74 6a110B
YaoBi1eTBOPUTEIBLHO

JloCTUTHYTBIN ypOBEHb OLICHKH Pe3yJbTaTOB OOyUEHHUs MOKa3bIBaeT,
YTO CTYJEHTHI 00JIaAat0T HEOOXOAUMOW CUCTEMO 3HAHUH U BIA/ICIOT
HEKOTOPBIMU YMEHUSMHU MO AucuuruinHe. CTyaeHThl cocOOHBI Mo-
HUMAaTh U UHTEPIPETHUPOBATH OCBOSHHYIO HH(OPMAIIHIO, YTO SBISCT-
Csl OCHOBOM yCHemHoro (popMUpOBaHUsI YMEHUN U HABBIKOB JUIS pe-
HICHUS] TIPAKTHKO-OPUEHTUPOBAHHBIX 33Jad: BOCIPOU3BOAAT TEPMH-
HBI, KOHKPETHbIE (DaKThl, METOJIbI ¥ TIPOLIEAYPHI, OCHOBHbBIE MMOHATHS,
NpaBujia ¥ TPUHIIMIIE], TPOBOAT MPOCTEHIINE PACUETHI; BBITOIHSIOT
3aaHus o 00pa3ity (WM 10 HHCTPYKIIMH).

Tperni
ot 75 o 90 6ansoB
Xopowo

CryneHTbl IpOAEMOHCTPUPOBAIIM PE3YIbTAThl HA YPOBHE OCO3HAHHO-
ro BJIAJICHUs Y4E€OHBIM MaTepHUaoM M y4eOHbIMH YMEHHSIMU, HaBbI-
KaMU M CIOCO0aMU JEATENbHOCTU MO JucuuiuiiHe. CTyAeHThI cro-
COOHBI aHAJIM3UPOBATh, IPOBOAUTH CPAaBHEHUE U 0OOCHOBAaHUE BBIOO-
pa METOJI0B pelICHUsI 3aJaHUull B IPAKTUKO-OPUEHTUPOBAHHBIX CUTY-
alusIx, a UMEHHO: 00BbsICHAET (DaKThl, IpaBuUiIa, IPUHIIMIIBL, Tpeodpa-
3yeT CJIOBECHBIM MaTepual B MaTeéMaTU4YECKHE BbIPAKEHUS; IIPEIIO-
JIOXKHUTEIbHO OIMUCHIBAET OyAyIlMe MOCIEICTBHS, BBITEKAIOIIUE W3
UMEIOLINXCS JIAHHBIX; YCTAHABIMBACT B3aWMOCBS3M MEXIy COCTa-
BOM, CTPOCHHEM M CBOWCTBAMU XHMHYECKHX BEIIECTB; IPOBOAUTH
pacueTsl 10 XUMUYECKUM (opMyJsiaM U YpaBHEHHSIM; CAMOCTOSTENb-
HO TNPOBOJUT XMMHUYECKUH DKCHEPUMEHT IO MHCTPYKLUHMH WU IO
YKa3aHUIO MPEToaBaTesisi U OMUCHIBAET €r0 Pe3yJbTaThl. IPUMEHSET
3aKOHBI, TEOPUU B KOHKPETHBIX MPAKTUYECKUX CHUTYalHUsIX; UCIOJb-
3yeT MOHATHUS Y IPUHIUIBI B HOBBIX CUTYalIMsIX.

YerBepThii
ot 91 no 100 6a10B
OT1ian4Ho

CryneHT crocoOeH UCIOb30BaTh CBEACHHS U3 PA3IUYHbBIX UCTOYHH-
KOB JUIsl YCHEIIHOIO MCCJIENOBAHMS M IOMCKA pELICHUS B HECTAH-
JApTHBIX NIPAKTUKO-OPUEHTUPOBAHHBIX CUTYalUsAX: OPUECHTUPYETCS B
MOTOKE XMMHUYECKON MH(pOpMaInH, ONpeaeseT HICTOYHUKN HE00XO0-
JUMOM MH(pOpMalKK, CIIOCOOEH aHAIM3UPOBATh €e; Mpe/ylaraeT MiaH
IIPOBECHUS IKCIIEPUMEHTA WIH JPYTUX JEHCTBHUM; COCTABIISIET CXe-
MBI 33]1a4¥, OLICHUBAET JIOTUKY IIOCTPOCHUS TEKCTA; OLEHUBAET COOT-
BETCTBHUE BBIBOJIOB MMEIOIINMCS JAHHBIM; IUIAHUPYET U OCYILECTBIIS-
€T XUMUYECKUH IKCIIEPUMEHT.

Jomyck K sK3aMeHy MO JUCHMIUIMHE B COOTBETCTBMU ¢ npuHsATol B UATD HUAY MUDU
0aIbHO-PEUTUHIOBOM CHUCTEMOM OLIEHKHM 3HAHWM CTYIEHTOB OCYILECTBIISIETCS MPU KOJIMYECTBE
HaOpaHHBIX CTyAEHTOM Oojee 35 OayuioB 3a ceMecTp MpPH YCIOBUU BBINIOJHEHUS BCEX IMpeay-
CMOTPEHHBIX Y4eOHOI nmporpaMMoi BUAOB yueOHOU NeSTENbHOCTH.

3a cemecTp CTyCHT MOXeT Ha0path oT 35 10 60 Gamos.

MuHHMaIbHBIN Oall1 32 OTBET Ha 3Kk3ameHe — 20, MakcuMabHbIi — 40.
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OO6mas (MToroBas MO MPOMEKYTOYHOMY KOHTPOJTIO) OIICHKA OMPELISIETCS 10 CYMMapHOMY KO-
JMYECTBY 0aJUIOB MOJIyYEHHBIX CTYIEHTOM B XOJI€ TEKYILEH B ceMecTpe yueOHOI AedaTenbHOCTH
U pe3yJabTaTOB MPOMEKYTOUYHON aTTeCTalluy (9K3aMeHa) U BBITJISAUT CICAYIOUIMM 00pa3oM:

60 — 74 6amna — «Y 1OBIETBOPUTEIBHO;

75 — 89 6amioB — «xopouIioy;
90 — 100 6any10B — «OTIHYHOY.

Ha sx3ameHe cTaBUTCS OLICHKA B 3aBUCUMOCTH OT:

OT1ian4yHo
36 — 40 6ay10B

OTBeTr OLICHUBACTCA Ha «OTIYHOY IIpu:

MPABWJIBHOM, ITOJTHOM U JIOTUYHO TOCTPOCHHOM OTBETE Ha BCE
BOIIPOCHI OMJIETA;

YMEHHH OTICPUPOBAHHUS CIICIIUATHHBIMU TCPMUHAMU;
HCIOJIb30BaHUU B OTBETE JOIOJHUTEIHHOTO MaTepraa,
YMEHHH WUTFOCTPUPOBATH TCOPSTHUECKUE TIOJIOKEHUS TIPAKTH-
YECKUM MaTepUAIIOM;

IIPH PEIICHUH YK3aMEHAIMOHHOM 3a1a4u (3 BOIpOC IK3aMeHa-
IIUOHHOTO OMIIeTa)

Xopowo
30 — 35 6asoB

OTBeT olLieHUBaeTCs Ha «XO0poIIoy IPHU:

IIPAaBUJILHOM, ITOJIHOM H JIOTUYHO ITIOCTPOEHHOM OTBETE, HO
UMEIOTCSI HETPyObIe OMMOKH U HETOYHOCTH;

YMEHHH ONEPUPOBAHUS CIIEUUAIIBHBIMU TEPMUHAMU, HO BO3-
MOYKHBI 3aTPYJHEHUS B UCIIOJb30BAHUMU IPAKTUUYECKOIO MaTEPU-
ana;

YMEHHUU WUIKOCTPUPOBATH TEOPETUUECKUE ITOJIOKEHUS IPAKTH-
YECKUM MATEPUAJIOM, HO IIPU 3TOM JEJIAK0TCS HE BIIOJHE 3aKOH-
YCHHBIC BBIBOJIBI MITH 00O0OIIICHNUS;

MIPH PEIICHUN YK3aMEHAIMOHHOMN 3a]]a4i C OITHOKaMH.

Y10B/1€TBOPUTEIBLHO
20 — 29 6aasi0B

OtBer OLICHUBACTCA Ha ((y,ZLOBJ'IeTBOpI/ITeJ'IBHO» pu:

CXEMaTUYHOM, HETIOJTHOM OTBETE;
HEYMEHHH OTIEPUPOBAThH CICIMATbHBIMA TEPMUHAMH WIIA UX He-
3HaHUH,

C OJIHOM Tpy0oii ormmoOKon

HEYMEHHH MTPUBOANUTH PUMEPHI TPAKTUIECKOTO HCIIOIE30BAHMS
Hay4YHBIX 3HaHUH, C TPyObIMU OLIMOKaMH B PEIIEHHOH 3K3aMe-
HaI[MOHHOM 3a/1aye.

HeynoBiieTBopuTE/IBHO
Menee 20 6a/10B

OtBert oneHnBaercs kak «HeynoBneTBOpUTENIbHOY TIPH:

OTBETE Ha BCE BOIMPOCHI OujeTa ¢ TpyObIMH OIIHOKaMH;
HEYMEHHH OTIEPUPOBATH CHEIMAIBHON TePMUHOIOTHUEN;
HEYMEHHUHU MTPUBOIUTH MPUMEPHI TPAKTHUECKOTO UCTIOIH30BAHUS
Hay4YHBIX 3HAHUH;

HEpeIIeHHOW YK3aMCHAIIMOHHON 3a/1a9e.

[Ipyn HEynOBIETBOPUTEIBHON OLIEHKE HA DK3aMEHE, HE3aBUCUMO OT IIOJYYEHHBIX B CEMECTPE
0aiioB, BBICTABISIETCS MTOTOBas olleHKa «HeymoBneTBopuTenbHO». B 3TOM ciydyae CTyIeHT
HMMEET MPABO HA Iepecaady 3K3aMeHa B COOTBETCTBHUE C MPOLENYPOU, MPETYCMOTPEHHOM MOJIO-
KEHHEM O MpoMekyTouHou arrectanmu UATD HUAY MUODU.
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KosmoxkBuyM — TeopeTnyeckue BONpockl (110 pasaesaam).

Pa3zgea 2. CTpoeHue BenecTBa U XUMUYECKasi CBA3b

1. CocraB aroma. OJeMEHTapHbIE 4YaCTHIbl. XapaKTepUCTHUKA DJIEKTPOHA, MPOTOHA,
HeWTpoHa. XuMHuueckuil anemeHT. M3oromnbl. Monbl. OCHOBBI aTOMHO-MOJICKYJISIPHOTO YUYEHHS.
Macca atoMoB. ATOMHAas €IUHUIA MacChl. IIoHATHE KOJIMYECTBA BEIICCTBA, MOJIb.

2. Crpoenue artoma. SnmepHas MOJeNb aroma. KBaHTOBO-MeXaHUYECKOE OIMUCaHUE
cTpoenus aroma. KopryckynspHO-BOTHOBOH nyanu3m. OpOuTans.

3. DiekTpoHHOE cTpoeHue atoMa. KBanroseie umcia N, |, m;, Ms. 3Hauenue u Gpu3ndecKuii
CMBICJI. DJIEKTPOHHBIN CJION (YPOBEHB). DJIEKTPOHHBIE MTOAYPOBHHU.

4. OnexktponHas Qopmyna. [lpaBuna 3amonHeHHs] 3JIEKTPOHHBIX opoOutaneit. [lpuHuun
[Taymu. IIpaBuio I'ynna. Ilepsoe u Bropoe npasuina KiedkoBckoro.

5. DNEeKTPOHHOE CTPOCHHE aTOMOB M IEPUOJUYECKOE HM3MEHEHHE CBOMCTB XHUMHUYECKHUX

aneMeHTOB. [lepuoauueckas cucrema J[.M. MenngeneeBa. S-, p-, d- u f- s;meMeHThI, uX
pacnoioKEeHUE B NEPUOIUYECKON CUCTEME.

6. [ToHnmMaHue NEPUOAMYECKOrO0 3aKOHA C MO3WLHMA COBPEMEHHBIX IMPEICTABICHUN O
CTPOCHHUHM aTOMa. 3aKOHOMEPHOCTH H3MEHEHHMS METaUIMYECKMX M HEMETaUIMYECKUX CBOMCTB
XUMHYECKHX OJJIEMEHTOB B IMepuojax U rpynnax mnepuogudeckord cuctemsl  (I1C).
3aKOHOMEPHOCTH B U3MEHEHUU PainycoB aTOMOB 1 MOHOB B [1C.

7. DHeprus HMOHHU3AIMM, CPOJICTBO K DJEKTPOHY U  BJIEKTPOOTPUIATEIBHOCTD.
3aKOHOMEPHOCTH MX U3MEHEHHS Y 3JIEMEHTOB B IIEPHOJIaX U TPYIINAX.

8. KoBanentnass xumuueckass cBsizb, €€ XapakTtepucTuku. OOMEHHBIH U JOHOPHO-
AKIIETITOPHBIA MEXaHU3MbI 00pa30BaHUS KOBAICHTHOU CBSI3H.

9. Merto/ BaJIeHTHBIX CBsi3eil (OCHOBHbIE nostoxkeHus ). Kpusas E=f(r) monexy.

10.  TloHsATHS BaJICHTHOCTH aTOMOB, BAJICHTHBIC JJIEKTPOHBI, CTCIICHb OKWCJICHHS aTOMOB.

[IpaBuna omnpeneneHus CTENEHU OKHUCICHUS 3JIEMEHTOB. BaJeHTHOCTH aTOMOB B OCHOBHOM M
BO30YXIEHHOM COCTOSTHUSIX.

11. OCHOBHBIE THIIBI XMMHYECKOH CBSI3U. DJEKTPOHHAs NpPUPOJa XMMHUYECKOH CBS3H.
OCHOBHBIC XapaKTEPUCTUKN XUMUYECKON CBSI3M: SHEPTHUS CBS3H; JJIMHA CBS3H, HAIPABIEHHOCTh
CBSI3U; OJISIPHOCTH CBSI3U; HACKHIIIAEMOCTb CBSI3H.

12. BopmopomHasi CBsi3b. JHEpPrHsi BOJOPOJHOW CBsi3U. VM3MeHeHWe (DHU3MYECKHX CBOMCTB
BEIIIECTB BCJIEACTBUE 00pa30BaHMsI BOJAOPOAHBIX CBsi3eil. OCOOEHHOCTH CBOWCTB BOJIBI.

13. MexMoeKyIsipHbIe B3aUMOJICHCTBHS U arperaTHOE COCTOsSTHUE BemlecTB. ['a3000pa3Hoe
Y KOHJICHCHPOBAHHOE COCTOSIHUE BEIIECTB.

14. OcobenHocTH Ta3000pa3HOTO, KUAKOTO M TBEPIOTO arperaTHBIX COCTOSIHUM BEIIECTBA.
CpaBHEHUE CBOMCTB TBEP/IOT0 KPUCTAJUIMYECKOTO M TBEPIOTO aMOP(PHOI0 COCTOSHUI BelecTBa.
15.  Kpucramisl. OCHOBHBIE THITHI KPHCTAIMUECKUX PEHIETOK: aTOMHAs, MOJEKYJsIpHasi,
MOHHAas U MeTajuindeckast. CBA3b CTPOSHHSI U CBOMCTB KPUCTAILIOB.

16.  DNeKTpOOTPHUIATENHHOCTh W OCHOBHBIC THITBI XWMHYECKOW CBsi3u. VOHHast CBs3b.
OCHOBHBIE XapaKTEPUCTUKH HOHHOM CBS3H.

17.  HampaBleHHOCTh XHUMHYECKMX CBSI3¢H M TPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYII.
Konuenmus rubpuausanuu opouTaiei s onpeaeneHus: KOHPUrypauun MoJjieKys (Ha mpumepe
aToma yrjiepoja) . G-H T- CBSI3H.

18.  HampaBieHHOCTh XMMHUYECKHUX CBS3€H M MPOCTPAHCTBEHHOE CTpOEeHUE MoJeKy. OneHka
YIJI0B MEXAY CBSI3IMU U QopMbl MoJiekyn. Meron ['minecnu uist onpezenenus KOHQUTypauuu
MOJIEKYIL.

19.  MexMoJeKysIpHbIe B3aUMOJCUCTBUSA: OpPHEHTALIMOHHOE, MHIYKIINOHHOE,
JUCIIEPCUOHHOE. DHEPIHsl MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSI.

20. OCHOBHBIE KJIACCHI HEOPraHUYECKUX BEIIECTB: OKCHJBI, KHUCIOTBI, OCHOBaHUS, COJH.

KucnorHo-ocHOBHBIE CBOICTBA OKCHIOB H FI/I,Z[pOKCOCOCI[I/IHCHI/Iﬁ S U P-2JICMCHTOB B
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3aBUCHUMOCTH OT IIOJIOKEHMsSI 3JIEMEHTOB B nepuoanueckoil cucreme [I.M. MenneneeBa. Cxema
Koccens. CBsi3b ¢ pagniycaMu U CTETICHSIMU OKUCIICHUS. AMDOTEPHBIC COSTMHEHUSI.

Paszgen 3. Xumnueckasi KHHeTHKA U XUMHYeCKOe paBHOBeCcHe

21. CKOpOCTh XMMHUYECKOH peakuuu. 3aKoH JIEHCTBHA MacC JUIsl HEOOpaTHUMBIX pPEaKLuid.
MexaHu3M XHMMHYECKUX MPOLECCOB. DJIEMEHTapHas peakuus. MOoJIeKylIspHOCTh peaKLuH,
MOPSIIOK XUMUYECKON PEaKLIUH.

22. Brnusiaue temmepaTypbl Ha CKOpPOCTh XUMHUeckod peakiuu. [IpaBmno Bant-I'odda.
OHeprus  akTUBAaLMU. OHEpPreTHYecKas CXeMa [POTEKaHUs XUMHYECKOM  peaklUu.
OHIOTEPMUYECKME M  3K30TEpMHUYECKHME peakuuu. YpaBHeHue Appenuyca. Kartanms.
WNurubuposanue.

23. OOpaTumble XMMHUYECKHE DPEaKIMH. 3aKOH NEHCTBUS Macc Uid OOpaTUMBIX pPEaKIUi.
Koncranta paBHOBecHs. DHepreTHueckas cxema oOpaTuUMOW peakiuu. BnusHue w3MeHEHUs
BHEIIHUX YCJIOBHM (KOHIICHTpALMHU, NABJICHMs, TEMIEpaTyphbl. KaTaau3aTopa) Ha MOJOXKEHUE
xuMuyeckoro pasHosecus. [Ipuanun Jle-Illarense.

Pa3znen 4. PacTtBopnl

24. PactBoprl. Kitaccudukanust pactBopoB. TepMoawHaMmuKa mporecca pPacTBOPCHHS.
[lonsiTHE MaEaNBHOTO pacTBOpA.

25.  CmocoObl BBIp@KEHHsI COCTaBa pAcTBOPOB: MaccoBasi W MOJbHas JIOJIM; MOJISIpHA,
MOJISUIbHAs! 1 HOpMaJibHasl KOHLIEHTpauuu. CBA3b MEXAY MOJISIPHOW KOHLIEHTPALUE U MacCOBOM
JIOJIEH, MEXKIY MOJISUIBHOM M MOJIIPHOW KOHIICHTPALUEH.

26.  IloHsATue SKBUBAJICHT, ()aKTOp SKBUBAJICHTHOCTH, SKBUBAJICHTHOE YHCIIO, YKBUBAJICHTHAS
Macca, 3aKOH JKBHUBaJleHTOB. [IpaBuia omnpeneneHust (akTopa 3KBUBAJIEHTHOCTH IJI KHUCIIOT,
OCHOBaHUM, OKCUIOB, COJEH, 11 XUMHYECKHX 3JeMEeHTOB. PacueT (akTopa SKBHBaJICHTHOCTH
JUISL OKCUIIUTENS U BocctaHoButensi B OBP.

27.  PacTtBOpBl D3JEKTPOJIUTOB. OIJeKTponuTuuyeckas aucconuanus. CuiabHble U cialble
aneKTposnThl. KoanmuecTBeHHbIE XapaKTEPUCTUKU MTPOLIECCa ANEKTPOIIUTUYECKON TUCCOLMALUN
(cTeneHp AMCCOLMAIMM, KOHCTaHTa AMCCOLMAIMM). 3aBUCHMOCTB Ipolecca JTUCCOLHALUU OT
TEMIEPATYPHI.

28. Huccounarusa Boaesl. MoHHOE mpousBeneHUe BOAbL. BOJOPOAHBIA M TUIAPOKCHUIIBHBIN
nokasarenu. Pacuér BompopogHoro nokasarens (pH) pacTBOpOB CHJIIBHBIX M CHAOBIX KHUCIOT U
OCHOBaHUM.

29.  3aBHCHMMOCTh CTENEHH JUCCOIMAIMK CIA0bIX DIIEKTPOJIUTOB OT KOHIEHTPAIUU
pacTBOpOB. 3aKkoH pazbasienus OcTBasibaa (BHIBON).
30. PactBopumocts BemectB. Koadduuuent pacrBopumoctu. HoHHoe paBHOBecue B

CUCTEME pacTBOp <> ocalok. IIponssenenue pacrsopumoct. MonsipHast pacTBOpUMOcThb. CBsI3b
MEXIY MOJSIPHOW pPacTBOPHUMOCTBIO MAaJIOPAaCTBOPMMBIX BEHIECTB W IIPOU3BEIACHUEM
pacTBOpUMOCTH. BiusiHMe NOCTOPOHHUX BEIIECTB HA PACTBOPUMOCTh. DPdekT o01iero noHa.

31. IMaaponmus coneit. CreneHs TUApOIN3a M KOHCTaHTa rujpoim3a. Pacuér BomopoaHOTO
nokazarens (pH) pacTBOPOB THAPOIU3YIOIINXCS COTEH.
32. OOMeHHBIE peakIMu B PAacTBOpax dSJIEKTPONMTOB (peakiiuu ¢ 0Opa30BaHHEM OCATKOB

MaJIOPACTBOPUMBIX BEIIECTB, CIAObIX 3JEKTPOJUTOB, ra3oB). HampaBieHue mnpoTeKkaHUs
peakuuii oOMeHa JuIsl ciiydas, KOrjla OJHOBPEMEHHO CPeA MCXOAHBIX BEIIECTB U MPOIYKTOB
PeaKIMM UMEIOTCS MaJIOPACTBOPHMBbIE BEIIECTBA MIIN CIIA0bIe AIEKTPOIHUTHI.

33.  KomnuraTuBHBIE CBOWCTBAa pAacTBOPOB HEDIEKTPONUTOB. 3akoH Payms. ®azoBas
auarpamMma Boabl. V3MeHeHue TemiiepaTyp 3aMep3aHuss M KUIIEHUS BOJHBIX pacTBOPOB.
SAsnenue ocmoca. YpasHenue Bant-I'ohda mams ocmoTmdeckoro naeieHus. M30ToHMUECKH
KOA(QPHUIMEHT, YYUTHIBAIOIINN POLECCHI AUCCOLMAIINH U aCCOIIMALIMHU YaCTUILl B pPaCTBOPAX.

34. KommiiekcHple coenunenus. HoMeHKiaTypa KOMIUIEKCHBIX coequHeHui. Crpoenue,
XUMHUYeCKas CBA3b. Jlucconmanusi KOMIUIEKCHBIX coenuHeHuil. KoHcTaHTa HecToikocTH
KOMIUIEKCHBIX COEMHEHUH.

35.  XectkocTh BOAbl. MeETOABI €€ yCTpaHEHHs.

46



Pazgea 5. OcHOBBI XUMHYECKOH TEPMOAMHAMUKH

36.  IlepBblii 3aKOH TEPMOAWHAMHKH. DHTAIBIHUS W BHYTpeHHssT sHeprus. CraHgapTHBIE
ycioBusi. CTaHgapTHAS SHTAIBINS 00pa30BaHMs BEIIECTB.
37.  3axon I'ecca u cnenctBus u3 Hero. TemnoBoii 3hdekT Xxumuueckux peakiuii u ha3oBbIxX

nepexoioB. Pacuér TermioBbIX 3PQPeKToB (PU3MKO-XUMUYECKHX MPOIECCOB M3 CTaHIApTHBIX
TEIUIOT 0OPa30BaHHUS.

38. OHTponus. TepMoauHaMUYeCcKasi BEPOATHOCTh. Y paBHEHUE bosnbliMaHa. DHTpoOMNus, Kak
(byHKIMS TeMIIepaTypsl, AaBlIeHUs, 00bEMa, (Pa30BOTO COCTOSHHSI BELIECTBA, CTPOSHHS MOJICKYJI.
V3MeHeHre SHTPONHHU [TPU XUMUYECKUX U (a30BbIX IPEBPAIICHUSIX.

39.  Dueprus ['u606ca. YcioBust caMOIIPON3BOIBHOTO MTPOTEKAHHSI HEOOPATUMBIX XUMHYECKHX
npoueccoB. BiausHue temmepartypsl.
40.  DOueprus I'mbbca mns oOpaTUMBIX XUMHUECKHMX peakiuil. CBsi3b € KOHCTAHTON

paBHOBecus. YpaBHenne Bant-I'odda.

Paznen 6. OCHOBBI 3JIEKTPOXUMUM

41. OxucnutensHo-BoccTaHoBuTENbHBIE  peakiuun  (OBP).  Kmaccupukammss ~ OBP.
MexMoIeKynsipHble, BHYTPUMOJEKYJSPHbIE PEAKUUU, PEAKIUU JUCHPONOPIUOHUPOBAHUS.
Oxkucnurens. BoccTaHoBUTENb.

42. lanpBannyeckue  snemMeHThl.  JneMeHT  Jlanwansa-Slkobu.  KoHleHTpaluoHHBIE
ranbBaHnyeckue sjgeMeHThl. Pacuer DJIC m AG ranpBaHHYECKHX 3JIEMEHTOB. CBHHI[OBBIM
AKKyMYJISTOD.

43. Onextpon. JBoiiHON s3nexTpuueckuil ciiod. CTaHIapTHBIE 3JIEKTPOAHbIE MOTEHIUAIIBI.
CraHmapTHBII BOLOPOIHBIN 3JIEKTPO.

44, DOKBUBAJICHT BEIIECTB B KHCJIOTHO-OCHOBHBIX W OKHCIHTEIHbHO-BOCCTAHOBUTEIIBHBIX
npoueccax. PakTop 3KBUBAJIEHTHOCTU. DKBUBAJIEHTHAsA Macca. 3aKOH SKBUBAJICHTOB.

Pa3nen 7. lucnepcubie cucrembl. Kosionaubie pacTBopbl.

45.  JlucmepcHble CHCTEMbl M HX Kilaccudukamus (B 3aBUCUMOCTH OT COOTHOILIEHHS
arperaTHOrO COCTOSIHMSI AMcIiepcHas (as3a/IucrepcroHHasl cpefa; XapakTepa B3aUMOACHCTBUS
IUCTiepcHOM  (a3pl ¢ JUCIIEPCHOHHOM  Cpelod, CTPYKTYPHO-MEXaHUYECKHX CBOMCTB).
HucnepcHocts u rerepodasHocTb.  CrocoObl MONydeHHUs] UCHEPCHBIX CUCTEM (METOJIb
JUCTIEPTUPOBAHUS U KOJICHCAIINH )

46.  KomnouaHble pacTBOpbl KaK 4YacTHBIM ciydail aucrepcHelx cucteM. OcobeHHocTH
CBOMCTB KoJIOMIHBIX cucteM. CrTpoeHue Muuemt B JHOGOOHBIX KOJUIOMAHBIX PAaCTBOPAX
(arperar, sipo, rpanyna, muneiia). [Ipasuno [lanera — @asHca.

47. DONEeKTPOKMHETUYECKUE CBOICTBAa KOJUIOMAHBIX pacTBOpoB. CTpoeHHe ABOWHOIO
aneKkTpuyeckoro cios. [ToreHnuanonpenenstonye HoHbl, IPOTUBOUOHBI. DJIEKTPOKMHETUYECKUI
(m3eTa-) moteHHMANI. DIEKTPodope3 U MEKTPOIHI00CMOC — 0OBSICHEHHNE MEXaHU3Ma C TTO3UIIUN
CTPOEHUS MUIIEILIBI.

48.  ArperaTuBHas W KWHETHYecKas (CEAMMEHTAIIMOHHAs) HEYCTOWYHMBOCTHh KOJUIOMIHBIX
pactBopoB. Koarymsamus u koanucueHuus. [lopor koarymsiuu, Koaryiaupyrollee neicTBue
AIIEKTPONINTOB, paBuio Ulyneue — [Mapau.

Koss1o0kBUyM — mpakTHYEeCKHE 3aIaHUS.
[TpakTHdeckast 4acTh 3aJaHUA HA KOJUIOKBUYM COJICPXKHUTCS B pasjenax «3adaHusl JUIS 3alIUThI
naboparopHeix paboTt», «KouTpombHas pabotan, «HIUBUAyadbHOE JAOMAIITHEE 3aTaHUECH.
BeImonHeHNEe MPaKTHYECKOTO 3aJaHus MPEANIeCTByeT Oecele MperojaBaTelisi CO CTYIACHTOM.
Hwxe npuBeneHsl mpuMephl OMIIETOB C BO3MOXHBIM COCTaBOM MPAKTHUECKOM YacTH.
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Buier 1
1. Ucxona w3 npousBenenus pactBopumoctu CaCOgz Haittu maccy CaCOjs, comepikailyro B
100mn ero Hacseimennoro pactsopa. [IP(CaCO3)= 4.8- 10°.
2.PactBopumocts Ba(JO3), paBHa 2,8-10"* moub/n1. Berunciuts I1P.
3. Boruncnuthb crenens auccouunaryu 1 pH B 0,01M pacteope HCIO.
4. MetoioM nostypeakiuid coctaButh ypaBHeHue OBP, yka3aTb OKUCIUTENb U BOCCTAHOBUTEb.
Paccuurare 3.1.c., sHepruto ['mbOOca, cnenarp BBIBOJ O HANPABICHHH TMPOTCKAHHS XHM.
peakuun: HyS+ KMNnOs+H,S04— S+ Mn SO4+....
5.Kakyro maccy KOH Hamo pactBoputh B 11 Boawl, uToObl pH mosydeHHOro pactBopa craji
paBeH 12.
6. Koncranra necroiikoctu nona [Ag(CN),] cocrasnser 1,4 - 10%. Beruncnutb KOHIICHTPAIHIO
noHoB cepedpa B 0,05 M- pactBope K[Ag(CN)2], coaepxamiem, kpome toro, 0,01 mons KCN B
JUTPE pacTBOPA.
7. Hanmcats cxemy ruzpoausa u onpenenauts pH 0,01M pacteopa K3POa.
8. Bo ckombkO pa3 yMeHbLIUTCS ckopocTh peakiuu 2A(r)+B(r)—>C(r) npu yMeHbIICHUH
NapIuaIbHOrO JaBJICHUSI BCEX BEIIECTB B CUCTEME B TPH pa3a M OJHOBPEMEHHOM MMOHUKEHUU
TEMIEPaTyphbl CUCTEMBI Ha 30°C? TemnepaTypHbiii KOADGUIIUEHT CKOPOCTU PEAKINH Y=2.

Buier 2
1. PacrBopumocts Ag>SO,4 paBHa 2,68 - 10"2moub/11. BoIHCIUTS IIp.
2. TIponssenenue pactBopumocti PbCO;3 pasro 1,5-10"° . Beraucmnts Maccy nonos Pb?*, co-
nepxxamuxcs B 1 11 HaceimeHHoro pactBopa PbCOs3, BbIpa3uB ee B MIITUTPaMMaXx.
3. Beraucnuts pH 0,2% pactBopa Ba(OH), (p = 1,002r/mu).
4. Paccuutare konuentpaiuio HCIO, mpu xotopoit ee cremenp auccouuaruu paBua 0,2%.
Beruucnuts pH Takoro pacrsopa.
5. Koncranta HecTOWKOCTH HWOHA [Cd(CN)4]2' cocrapmser 7,8 - 10™%. Berumciuts
KoHIeHTpanuio noHoB kaamus B 0,1 M- pactBope Ky[Cd(CN)4], comepxkamiem B u30biTke 0,1
mouist KCN B iuTpe pactBopa.
6. Berunciouths koHcTanTy rugponusa KF.Onpenennts crenens rugponusa 3toi coau B 0,01M
pactBope u pH pactBopa. K (HF)=6,6x 10™. Hanucars cxemy ruaponusa KF.
7. Metonmom noypeakiuii coctaBuTh ypaBHeHue OBP, yka3zaTh OKHUCIHTENb U BOCCTAHOBUTENb.
Paccuutare »3.1.c., sHepruto ['mO06ca, cnaenartb BBIBOJ O HANpaBICHWU HPOTEKAHUS XHM.
peaktn:  KI+K,Cr07+H,S0, —J,+Cr*+. ..
Brrancnute TemneparypHblii KO3((UIMEHT U YHEPTHIO aKTHBAIIMH XUMHUECKON peakluu, eciIu
KOHCTaHTa CKOPOCTH 3TOM PEaKIuu Mpu 120°C paBHa 5,88x10% a npu 170°C paBHa 6,7x 1072,

0) KpUTEepHH OLlCHUBAHUS KOMIIeTeHIMH (Pe3yJIbTATOB)
OTBeT OIEHNBAETCS 110 CIEAYIOMUM KPUTEPHUSIM:

L4 HpaBI/IHBHOCTB, MOJIHOTA, JIOTUYHOCTL ITOCTPOCHUA OTBCTA,

e VmMmenue OICpHUpOBaTh CIICHUAIbHBIMU TCPMUHAMMU,

e VMeHHE BHIBECTH MaT€MaTHYECKUE COOTHOIIECHHUS B COOTBETCTBUM C TCOPCTUUCCKHUM Ma-
TCPHUAIIOM;

e lcnonws30BaHHE B OTBETE JOIOJIHUTEIHFHOIO Marcpurajia,

e VmMmenue HITIOCTPUPOBATE TCOPETHICCKUEC IMOJIOKCHUA MPAKTUICCKUM MaTCpUaIOM.

B) OIIMCaHHUC IIKAJBbI OLICHUBAHUSA

Ha KOJUIOKBUYMEC OTBCT CTYACHTA OLUCHHUBACTCA B COOTBETCTBUC C HpeﬂnaraeMoﬁ IIKAJIOM.
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OT1iaun4yno

OtBeT onieHuBaeTcsa Ha «OTIMYHOY TIPH:

MMpaBHUJILHOM, ITOJJHOM U JIOTUYHO IMMOCTPOCHHOM OTBCTC HA BCC
BOTIPOCHI OMIIeTa;

YMCHUH ONEPUPOBAHMUS CIICHUATIBHBIMI TCPMUHAMH;
UCIIOJIb30BAHUH B OTBETE JOMOIHUTEIBHOIO MaTepUaa;
YMEHUH WILTIOCTPUPOBATH TEOPETHYCCKUE TIOJIOKCHHS IPAKTH-
YECKHM MaTepPHAIIOM;

Xopowo

OTBeT oLieHUBaeTCs Ha «XOpOIIo» IIPHU:

MPABUIIHLHOM, ITOJIHOM U JIOTUYHO ITOCTPOSHHOM OTBETE, HO
UMEIOTCSI HETpyObIe OMMOKHA U HETOYHOCTH;

YMEHUH ONEPUPOBAHUS CIICIIHATLHBIMU TEPMUHAMHE, HO BO3-
MOJKHBI 3aTPYIHEHHSI B UCTIOJIH30BAHUY MPAKTHYECKOTO MaTEePH-
ana;

YMEHUH HJUTFOCTPUPOBATH TEOPETHUCCKUE TTOJIOKEHUS TPAKTH-
YECKHM MaTEepPHaJIOM, HO TIPU 3TOM JICJIAIOTCS HE BIIOJIHE 3aKOH-
YCHHBIC BBIBOJIBI MJIH 00O0OIICHNUS;

Y10BJIETBOPUTEIBHO

OTBeT OLCHUBACTCA Ha ((y,HOBHeTBOpI/ITCJ'IBHO» Ipu:

CXEMaTUYHOM, HEIIOJIHOM OTBETE;

HEYMCHHH OTICPUPOBATH CIEITUAIBHBIMU TEPMUHAMHY HITH MX He-
3HAHUH;

C OJIHOM Tpy0oii ormmOKon

HEYMCHHH MTPUBOIUTH IPUMEPHI TPAKTHIESCKOTO UCTIOIB30BaAHUS
Hay4HbIX 3HAHHM.

HeynoBiaerBopureibHO

OTBeT OLCHUBACTCA KaK ((Hey,Z[OBJIeTBOpI/ITeJ'ILHO» pu:

OTBETE Ha BCE BOIPOCHI OnyieTa ¢ rpyObIMH OITMOKAMU;
HEYMEHUU ONEPUPOBATH CIIENUAIBbHON TEPMUHOJIOTUEN;
HEYMEHUU MTPUBOAUTH PUMEPHI IPAKTUYECKOTO UCITOJIb30BAHNUS
Hay4HbIX 3HAHHM.
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3aI[aHl/IH AJIA 3allIUThI ﬂaﬁopaTopHle paﬁoT
(KomokBMYM — MpaKkTHYECKHE 32 IaHHUs).

OcHoenble Knaccol Heop2anHuyecKux coeOuHeHuUll.

Bapmuanr 1
1. Hanmmure ypaBHeHUE nosydeHust HepactBopumMoro ocHoBanusi  Cu(OH); |. (1)
2. Kak nokasate amdorepnocts Zn(OH); |. [IpuBectu ypaBHEHUS! COOTBETCTBYIOLINX PEaK-
. (1)
3.Hanummure ypaBHEHHUsI peaKUUi, IPU MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIOIIIE
MpEeBpaLCHHUS:
MgCl, -» MgSO, — Mg (OH) ; - MgO — MgCl,.(3)

Bapuanr 2
1. Hanumure ypaBHEeHUE NOIy4YeHUs MaopacTBopuMoro ocHoBanust ~ Mq(OH); |.(1)
2. Kak ngokasate amdorepHocts  Al(OH);3 |. IlpuBectu ypaBHEHHS COOTBETCTBYIOIIUX PEaK-
i (1)
3.Hanummure ypaBHEHHMs peakUui, IpU MOMOIIM KOTOPBIX MOXHO OCYILECTBHUTbH CIEIyHOIUe
[IPEBPALCHMUS:
Cu ->CuO — CuCl; - Cu(OH); — Cu(OH)NO3; — Cu(NOs)2(3)

Bapuant 3
1. Hanumure ypaBHeHue noiay4yeHus: HepactBopuMoro ocHoBanust  Fe(OH); |.(1)
2. . Kak noxazats am¢poreprocts  Sn(OH), |. IIpuBecT ypaBHEHHsI COOTBETCTBYIOIUX PEaK-
. (1)
3. CocTaBUTh YpaBHEHUS pEaKIHii, C TOMOIIbIO KOTOPBIX MOXKHO OCYIIECTBUTh YKa3aHHbBIE Tpe-
BPAICHHS:
Ba — BaO — BaCl, —» Ba(NO3), — BaSO,(3)

Bapmuanr 4
1. Hanumure ypaBHeHue noiay4yeHus: HepacTBopuMoro ocHoBanust ~ Mn(OH); |. (1)
2. Kak ngokasate amdorepHocts  Zn(OH), |. [IpuBecT ypaBHEHHs COOTBETCTBYIOIUX peaK-
. (1)
3.CocTaBuTh ypaBHEHUS PEAKLUH, C IOMOILIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIIEIYIOIINE MTpe-
BpallleHUS:
Ca — CaO — Ca (OH) ; —» Ca (HCOs3) , —» CaCO0s(3)

Bapmuanr 5
1. Hanmummmre ypaBHeHUe noaydeHust HepactBopumoro ocHoBanus  Ni(OH), |.(1)
2. Kak nokazars amporeprocts  Al(OH)s |. IIpuBectu ypaBHEHHUSI COOTBETCTBYIOLIUX peak-
i, (1)
3. CocTaBUTh YpaBHEHHUSI pEaKIUH, C TIOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTH CIEAYIOIIHIE
IIPEBPALCHUS:
Cr — Crp(S0g4)3 — Cr(OH)3]. — NaCrO, — CrCl3(3)

Bapuanr 6
1. Hanumure ypaBHeHuUe nosyueHust HepactBopumoro ocHoBanuss ~ Mq(OH), |. (1)
2. Kak nokazate ampotepHocts  Al(OH)s |. [IpuBecTu ypaBHEHHs] COOTBETCTBYIOLINX peak-
. (1)
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3. Hanummre ypaBHEHUsI peakLui, IPH MOMOIIU KOTOPHIX MOXHO OCYIIECTBUTH CIEAYIOIINE
MPEBPAICHUS:
Cu ->CuO — CuCl; = Cu(OH)2|.— Cu(NO3)2(3)

Bapuanr 7
1. Hannmmre ypaBHEHUE TTOJIYICHHS HEPACTBOPUMOT'O OCHOBAHUS Cu (OH), |.(1)
2. Kak nokasats amdorepaocts  Cr(OH); |. [IpuBectu ypaBHEHHUSI COOTBETCTBYIOIIMX PEaK-
.
3.CocTaBuTh ypaBHEHHUS, C TIOMOIIHI0 KOTOPBIX MOXHO OCYIIECTBHUTH CIICAYIOIIUE
NPEBPAICHHS
Fe(OH)3 l.— Fe03 — FeCl; — Fe(NOs);— Fe(OH);3 (3)

BapuanTt 8
1. Hanumure ypaBHeHue noiaydeHust HepactBopumoro ocHoBanus — Fe(OH), |.(1)
2. Kak ngoka3ate amdorepHocts  Al(OH);3 |. IlpuBectu ypaBHEHHS COOTBETCTBYIOIIUX PEaK-
ui. (1)
3.HanucaTh ypaBHEHHs peakiHii, IpU MOMOLIM KOTOPBIX MOKHO OCYILECTBUTD CIIEAYIOIINE
[IPEBPALCHMUS:
Ca — CaO — Ca(OH),; —» CaCO3 — CaCl, (3)

Bapuanr 9
1. Hanmumure ypaBHeHUe noidydeHust HepactBopumoro ocHoBanus  Fe(OH), |.(1)
2. Kak nokasarp ampotepnocts  Sn(OH), |. [IpuBectu ypaBHEHUS COOTBETCTBYIOILUX peaK-
. (1)
3.Hamummure ypaBHEHHs peakUWid, MPU MOMOIIM KOTOPBIX MOXKHO OCYIIECTBHTDH CIIEIYIOIINE
MpeBpaICHUS
Cu ->CuO — CuCl; - Cu(OH); |.— Cu(NO3)2(3)

Bapuanr 10
1. Hanumure ypaBHeHUe noaydeHust HepacTBopumoro ocHoBanus — Mn(OH); |.(1)
2. Kak nokazats amporepHocts  Zn(OH); |. IIpuBecTn ypaBHEHHsI COOTBETCTBYIOIIUX PEaK-
. (1)
3. CocTaBUTh YpaBHEHUs PEAKIMH, C TTOMOIIbIO KOTOPBIX MOKHO OCYILECTBUTD CIIEIYIOIHNE
IIPEBpALCHMUS:
P> P205 e H3PO4 —> Cag(PO4)2 - Ca(H2P04)2 (3)

Bapmuanr 11
1. Hanumure ypaBHeHHe mosydeHus HepactBopumoro ocHoBanuss  Ni(OH); |.(1)
2.. Kak nokaszarp amdorepHocts  Al(OH);3 |. [IpuBectu ypaBHEHHSI COOTBETCTBYIOIIUX PEaK-
. (1)
3.CocTaBuTh ypaBHEHUS PEAKLUH, C TIOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBUTH CIIEIYIOIINE MIpe-
BpallleHUs:
Mg — MgCl; — Mg(OH),; — MgS04(3)

Bapuanr 12
1. Hanumure ypaBHEeHUE MOTydeHUs MajgopacTBopumoro ocHoBanuss ~ Mq(OH), |.(1)
2. Kak nokazarb ampotepuocts  Al(OH)3 |. IlpuBectu ypaBHEHUS COOTBETCTBYIOIINX peak-
i, (1)
3.CocTaBUTh ypaBHEHMS PEAKIMH, C MTOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTh YKa3aHHBIE Ipe-
BpalLlEHU:
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Ba — BaO — BaCl, — Ba(NOg3), — BaS04(3)

Bapuanr 13
1. Hanumure ypaBHeHue noiaydeHust HepactBopumoro ocHoBanus — Fe(OH), |.(1)
2. Kak nmokasatrs amdoteprocts  Sn(OH); |. I[IpuBecTtr ypaBHEHHUSI COOTBETCTBYIOIIMX pEaK-
nui. (1)
3.Hanumure ypaBHEHMs peakuMil, IPU MOMOIIA KOTOPBIX MOKHO OCYILIECTBUTH CIIEAYIOLINE
[IPEBPALCHUS:
Cr—> Cr2(504)3 - [Cl‘(OH)z]SO4 - Cr(OH)3 1. NaCrO; — CrCI3(3)

Konuenmpauuu.

Bapmuanr 1
1. Beipa3uTh B IPOIEHTAX KOHIICHTPAIIUIO PacTBOpa, conepxariero B 250  Bojbl S0 T TIIFOKO3HI.
2. Cxonbko rpammoB CuSO4 conepxutcst B 10 M 0,2 M pactBopa ?
3. PactBop H2SO4 conepxut 49 r H,SO4 B 1 mutpe. Paccuntarh MOJISIPHOCTh ATOTO pacTBOpA.
4. Haittu  momsipaocth 15 % - pactBopa H,SO4 (p =1,1 r/mi).
5. Kaxkoit o6bem 6,0 M pactBopa HC1 Hamo B3sTh [u1s mpuroToBiienus 25 mi 2,5 M pactBopa
HC1?

Bapuanr 2
1. BeruucinuTh mpoIEeHTHOE COAep:kaHue pacTBopa, coaepxamiero: 60 r AgNO3z B 750 r BojbI
1)
2. Cxonbko rpammoB BaCl; conepxutcs B 25 mi 0,5 M pactBopa?(1)
3.Paccunrate Cm pactBopa HySO4 € @ =20 %. [InotHoCcTh pactBopa 1,15 r/mi.(1)
4. Cxonpko muummutpoB 0,5 M pactBopa HpSO, moxHO mpuroroButh u3 15 mn M
pactBopa?(1)
5 Ckonbko MuuanTpoB 10 %- pacTBopa kapOoHaTa HaTpus, MIOTHOCTH KoToporo 1,105r/mi,
Haj0 npubaBuTh K 1 11 2 % -pacTBOpa, mIoTHOCTH KoToporo 1,020 r/mi, yToObI moayyuts 3 %-
pactBop?(1)

Bapuanr 3
1 Ckonpko rpaMMOB pacTBOPEHHOIO BemiecTBa conaepkurcs B 50 r 3 % -pacTBopa xjopuzaa
HaTpus?
2. BbluuCIUTh MOJSIPHYIO KOHIIEHTPALUIO pacTBopa cyibdara kamus, B 20 MJI KOTOpOro
coaepxutcs 1,74 r pacCTBOPEHHOTO BEIIECTBA.
3 Ckonbko rpammoB NapCO3 cogepxkurcs B 500 mi 0,25 M pactBopa?
4 Paccuntath CM pactBOpa ¢ MaccoBoii gomei Aly(SO4)3 20 % 1 MIOTHOCTHIO 1,23r/eM’.
5 Kakoii o6vem 0,1 M pactBopa HsPO4 MmoxHO npurotoButs u3 75 mut 0,75 M pactBopa ?

Bapmuanr 4
1 Cxonpko xmopuna sxene3a (III) comepxutcs B 20 ma 4 % -pacTBOpa, MIOTHOCTH KOTOPOTO
1,133 r/mn? (1)
2 Cxounbko (ocdaTa HaTpHs HAJI0 B3ATh, 4TOOBI MpUroToBuTh 2,0 11 0,5 M ? (1)
3. Beruucnuth MonsgpHylo KoHueHTpauuio 20 % - pacTBopa XJIOpWAa LUHKA, IJIOTHOCTH
kotoporo 1,186 r/cm®.(1)
4 Kakoit 06bem 0,2 M pactBopa H2SO4 MoxxHO nipurotoButs u3 100 miu 0,5 M pactopa? (1)
5 Kakyro maccy 20 % -pactBopa KOH nano npubasuth k 1 kr 50 %- pactBopa, 4TOOBI MOTYyIUTH
25 % - pactBop?(1)
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Bapuant 5
1Cxonbko rpaMmmoB NapSO4 cnenyet pactBoputh B 400 T BobI y1st Tosrydenus 8§ % - pactBopa?
2 CKOJBKO BOJIbI M XJIOPUCTOTO Kalusl HYKHO B35Th, 4yTOObl mpurotoButh 500 mu 20 % -
pactBopa, IOTHOCTH KoToporo 1,133 r/em®? (1)
3 Beruucaute MoisipHocTh 10 % - pacTBOpa a30THOW KUCIIOTHI, INIOTHOCTh KOTOPOTO 1,056r/cm’.
(1)
4 Kakoii o6bem 4,0 M pactBopa HC1 nHamo B3sTh mist npurotoBienus 50 miu 3 M pactBopa
HCI1? (1)
5. Kakyro maccy 20 % -pactBopa KOH nano mpubaButs k 1 kr 50 %- pactBopa, 4TOOBI
nosyuuts 25 % - pactBop?

Bapuanr 6
1. Kakyro maccy AlCl3 nyxHo B3sTh 1yt ipurotosicaus 21 0,5 M pacrBopa AlCI3?
2. Kakyro maccy KC1 cnenyer pactBoputs B 100 r Boab! 115 nonyyenus 5 % - pactopa?
3. B 1 kr H,O pactBopeno 666 r KOH, mnotHocts pactBopa 1,395 r/mi. Haiitu a) nmpoueHTHYIO
KOHIICHTpAI1IO; 0) MOJISIPHOCTb.
4. Kakoii 00bem 2,0 M pactBopa HC1 Hano B3sTh mis npurotosinenus 100 mn 1 M pactBopa
HC1?
5. Cxonbko rpammoB 30 % pactBopa NaCl nano npubaButs k 300 r Boabl, 4T0OBI Moy4uTh 10
% -pactBOp comu?

Bapuanr 7
|.Hanumure ypaBHEHUE OJIYYEHUS] HEPACTBOPUMOTO OCHOBAHUS Cu (OH), |.(1)
2. Kak nokasare am¢porepaocts  Cr(OH)z |. [IpuBectu ypaBHEHUS] COOTBETCTBYIOIIUX
pEeaKIuu.
3.CocTaBuTh ypaBHEHHUS, C TOMOLIbIO KOTOPBIX MOXHO OCYIIECTBUTH CJEIYIOIIHE
IIPEBPALCHMUS:
FE(OH)3 — Fe,0;3 — FeCI3 —> FG(NO3)3—) FG(OH)g (3)
4. Cxonbko rpammoB BaCl; conepxkutcs B 25 mn 0,5 M pactopa? (1)
5. Paccunrats CM pacTBOpa ¢ MaccoBoit goueit Aly(SO4)3 20 % u motHOCTHIO 1,23r/cM’. (1)
6. BeIpa3uTs B NpOIIEHTaX KOHIEHTPALUIO PAcTBOPA, coaepkamiero B 250 r Boas! 50 T MIFOKO3BI.
(1)
7. PactBop H2SO4 conepxur 49 r H;SO4 B 1 nutpe. PaccunTarh MOJSIpHOCTH 3TOTO pacTBOpa.
(1)
8. Kaxkoii o6bem 6,0 M pactBopa HC1 Hago B3sTh 175 MPUTOTOBJIEHUS 25 M 2,5 H pacTBopa
HC1? (1)

Bapuanr 8
1. Hanumure ypaBHEHUE NOJyYEHHUS] HEPACTBOPUMOTO OCHOBAHUS Fe(OH); |.(1)
2. Kak nokazarb ampotepnocts  Al(OH)s |. IlpuBectu ypaBHEHHUS! COOTBETCTBYIOLIUX
peakuwii. (1)
3.Hanucars ypaBHEHHsI peakiuil, IPU MOMOIIHA KOTOPBIX MOKHO OCYHIECTBUTH CIEAYIOIINE
IIPEBPALCHUS:
Ca — CaO — Ca(OH); —» CaCO3 — CaCl; (3)
4. Berauciuts MossipHocTh 20 % - pacTBOpa XJIOpHAa IMHKA, TUIOTHOCTH KoToporo 1,186 r/em’.
(1)
5. CKkoJbKO TpaMMOB PaCTBOPEHHOTO BEIIECTBA M CKOJIBKO IPaMMOB BOJbI, coiepkutcs B 205 r
8 % -pactBopa KoCO3? (
6. Cxomnbko rpammoB BaCl, conepxxures B 25 mi 0,5 H pactBopa? (1)
7. B kakom o0beme 0,1 M pactBopa conepxurcs B 8§ T CuSO4? (1)
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8. Ckombko mummmmutpoB 0,5 H pactBopa HpSOs moxno mpuroroButs u3 15 mu 2,5 M
pactBopa? (1)

Kunemuka xumuueckux peaxkuyuil, Xumuueckoe pasHogecue

Bapuanr 1.
1. Kak usmenntcs ckopocts npsmoii peakiun No(r) + 3H(r) — 2 NH3 ecnu a) yBenuuuth J1aB-
JeHue B cucteme B 3 pasza; 0) yMEHbIIUTh 00bEM B 2 pa3a; B) YBEIUUUTh KOHIIEHTpaluio Ny B 4
paza?
2. Ha cKoIbKO IpajycoB HaJ0 yBEIUYHUTh TEMIEPATypy, YTOObI CKOPOCTh PEAKIMH BO3POCIA B
27 pa3? TemrepaTypHbiii KO3 PHUITUEHT CKOPOCTH PEAKIIUU PaBEH 3.
3. Bo CKOIBKO pa3 yBEIMUHUTCSA CKOPOCTh XMMUUECKoH peakiuu A + 2B — C 1mpu NoBbIIEHUH
JIaBJIeHMs B CHCTEME B 4 pa3a OJAHOBPEMEHHOM MOBBILEHUU Temueparypsl Ha 40°C. Pearupyro-
IIME BEIIECTBA - Ta3bl. TemmepaTypHblid KOAGGUIIMEHT peakuun 2.
4. Yemy paBHa dHEprusi aKTUBALUM PEAKLMH, €CIIM IIPU MOBILEHUU TeMIepaTypsl oT 290 1o
300 K ckopocTh peakiiuu yBelIuuuBaeTcs B 2 paza?
5. Ilpu HekoTopoil Temneparype paBHoBecue B cucteme 2NO;, «<>2NO+0; ycraHOBMIOCH TIpU
koHneHTpanusax [NO]=0.4 mons/n, [NO2]=0.2 mons/n, [O2]=0.1 mons/n. HaliTu KOHCTaHTY paB-
HOBECHSI MU UCXOJHYI0 KOHLEeHTpauuio NOp, ecinyu ncxogHas KOHLIEHTpalMs KUCIOpoAa paBHA
Hymto. Kakue ycioBust 6yayT crioco6CTBOBAaTh CMEIIEHUIO PAaBHOBECHUSI B CTOPOHY OOpa30oBaHUs
NO, ecnu nipsiMast peakius YHA0TepMudecKas?

Bapuant 2.

1. B cucreme CO + Cl; — COCl; konuentpauuto CO yBemuuunu ot 0,03 no 0,12 mons/i, a
koHuentpanuto Cl; - ot 0,02 1o 0,06

MoJIb/11. BO CKOJIBKO pa3 BO3pociia CKOPOCTh MPSMON peakiuu?
2. TIpu 20°C peakiist IPOTEKAET 38 2 MUHYTHL. 3@ CKOJIBKO BPEMEHH OYyJIET MPOTEKATh 3Ta peak-
s a) npu 50°C, 6) pu 0°C?

TemnepaTypHbiii KOG (ULIHUEHT CKOPOCTH PEAKIIUH paBeH 2.
3. Bo ckonbko pa3 yBeTHMUUTCS CKOPOCTh peaklinu, npoTekaromueil npu 298 K, eciau B pe3ynbra-
T€ UCIOJIb30BaHUS KaTanu3aropa

yJaJIOCh YMEHBLIUTh SHEPTUIO aKTUBAMU Ha 4 k[ x/Monb?
4. Bo CKOJIBKO pa3 YMEHBLIUTCS CKOPOCTh XUMHueckoi peakiuu 2A(r) + B(r) — 2C(r) npu
YMEHBILIEHUH JIaBJICHHS BCEX BEILECTB B CUCTEME B 3 pa3a U OJHOBPEMEHHOM IOHM)KEHUU TEM-
neparypsl cucteMbl Ha 30°C? TemmeparypHbiii KOG UIMEHT peakiuu Y paBeH 2.
5. [l cuctembl

CO(r)"‘Hzo(r)HCOZ(r)'FHz(r)

[CO]o=[H20]0=0.03 moms/i1, [CO2]Jo=[H2]0=0. Paccunrars KOHCTAaHTY paBHOBECHS, €CIIH PABHO-
BECHAasl KOHIIEHTpanus yriaekucioro raza paBHa 0.01 monw/n. Kakue ycmoBus OymayT crmoco06-
CTBOBAaTh CMEILEHUIO paBHOBECHs B CTOpOHY oOpa3oBanus CO, ecnu mpsiMasi peakius SHA0Tep-
Mu4ecKas?

Bapuanr 3.
1. Peaknus mexnay okcugoM yriepoza (II) u xmopom mpotekaer no ypasaenuto CO + Cly, —
COCl,. Kak u3MeHHUTCS CKOPOCTh PEaKIMK Npu yBenuueHuu a) koHuentpanuu CO B 2 pa3a; 0)
koHueHTpauun Cly B 2 pa3a; B) KOHIIEHTpalMu 000MX BEIIECTB B 2 paza?
2. TIpu Temmeparype 30°C peakuust mporekaer 3a 25 munyT, a npu 50°C 3a 4 munyTtsl. Paccuu-
TaTh TEMIEPaTYPHbIH KOAPPHUIMEHT CKOPOCTH PEAKIIHH.
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3. OnuH karanuzatop cHikaeT sHepruto aktuBanuu npu 300 K na 20 x/x/Monb, a npyroit -
Ha 40 x/[x/monb. Kakoit katamu3atop s dextuBHee? OTBET 000CHOBATH PACUE€TOM OTHOIICHUS
CKOPOCTEH peakluii IpU UCIOJIb30BaHNUU TOIO WM MHOTO KaTajlu3aropa.

4. Bo CKOJNBKO pa3 U3MEHUTCS CKOPOCTh XUMUYECKOW PEaKIUy MPU yYBEIUYCHUH TEMIIEPATypPhl
ot 300 K o 400 K, ecnu temnepatypublii koadduuueHt y = 2?7 Yemy paBHa SHEpPTUsl aKTHBA-
UM 3TOU peakuuu?

5. Jlins cucteMbl 2NO(F)+C|2(F)(—>2NOC|(1")

[NO]p=0.5 momnn/n, [Clz]o=0.2 momnb/1, [NOCI]g=0 monb/n. HaliTi KOHCTaHTY paBHOBECHS, €CIIU
K MOMEHTY ero HacTyIieHus rnpopearuponaiio 20% oxcuaa a3ora. Kakue ycnoBus OynyT cro-
COOCTBOBaTh CMEILIEHUIO paBHOBECHs B cTopoHy oOpazoBanust NOCI, ecnu npsimasi peakuus K-
30TepMHUYECKast?

Bapuanr 4.

1. Bo ckombKO pa3 cieayeT yBeIUYUTh JaBieHue, 9ToObl CKOpocTh oOpa3zoBanus NO; 1o peak-
uuu 2NO + O, — 2 NO Bo3pocina B 1000 pa3?
2. e peakiuu nporekaroT npu 25°C ¢ 0MHAKOBON CKOpOCThI0. TemmeparypHblii Ko3dhuiu-
€HT CKOPOCTH IepBOM peakiuu paseH 2,0, a BTopoit - 2,5. HailTu oTHOIIEHHE CKOPOCTEN ITUX
peakuuii ipu 95°C.
3. IIpu 20°C ckopocTh XUMHYECKOM peakiuu pasHa 0,04 Mons/(1-¢). Paccunrars CKOPOCTH TOM
peakuuu ipu 70°C, ecii M3BECTHO, YTO SHEPIUs aKTUBALMK paBHa 70 kJ[K/MOIb.
4. Peakmusi MeXy Ta3000pa3HbIME BemiecTBamu A u B Beipakaercs ypaBHenneM A + B — C.
HavanpHble KOHIIEHTpauu BemiecTB cocTaBisioT [Alp = 0,05 moaw/a u [B]o = 0,05 mouns/n. Tlo
HCTEUYEHUH HEKOTOPOr0 BPEMEHH KOHIIEHTpAlMs BEIIECTB yMEHbIIWIAach BlBoe. OmpenenuTs,
KaK HEe0O0XOJWMO HM3MEHUTh TeMIIepaTypy, YTOOBI CKOPOCTh pEaKkIMH CTajla paBHOW MEpBOHA-
YaJIbHOU

CKOpPOCTH, €CIIM a) TeMIEPaTypHBIH KOAX(PPHUIMEHT peakiuu paBeH 2, 0) PHEPrusi aKTHBALUU
pasHa 70 xJIx, Temneparypa nporekanus peakuun — 27°C?
5. OnpenenuTs paBHOBECHYIO KOHIIEHTpanuio Bogopoaa B cucreme  2HIy <>Hyrytlor), ecin
ucxoanas koHnentpamus HI coctasmsna 0.05 monw/mn, a koHcTtanTa paBHoBecusi K=0.02. Kakue
ycioBusl OyyT cnocoOCTBOBAaTh CMEIIEHUIO paBHOBECHS B CTOpOHY oOpazoBanus HI, eciu nps-
Masi peaklysl SQHAoTepMHuYecKas?

Bapuant 5.
1. Peaknus mexnay okcugoM yriepoaa (II) u xmopom mpotekaer no ypasaenuto CO + Cl, —
COCl1;. Kak u3meHHTCS CKOPOCTh PEaKLMU MpU yBenndeHuu a) konueHtpauu CO B 2 pasa; 0)
koHueHTpauuu Cl, B 2 pa3a; B) KOHIIEHTpaMi 000UX BellecTB B 2 pa3a?
2. HaiiTn 3HaueHNe KOHCTAHThI CKOPOCTU peakuuu A + 2B — AB), ecnu npu KOHIEHTpamsx
BEIIECTB
A u B, coorBerctBeHHO paBHbIX 0,1 u 0,05 MOnB/1T ,CKOPOCTH peakiuu paBHa 7 - 10° MOJIB/(JI-C).
3. Ckopoctb peakuuu npu 0°C paBHa 1 MONb/J1- ¢. BBIYUCIUTH CKOPOCTH 3TOM peakuuu NpH
30°C,
€CIT TeMIepaTypHbIN KO3((UIIMEHT CKOPOCTH paBeH 3.
4. Dueprusa aktuBauuu peakuuun Osz(r) +NO(r) — Oo(r) +NO2(r) paBHa 40 x/[x/mons. Bo
CKOJIBKO
pa3s U3MEHUTCSI CKOPOCTh PEAKIIMHU MPH TIOBBIILIEHUH TeMIEpaTyphl oT 27 1o 37°C?
5. s cuctemsl CoHgr<>CoHyrytHor) paBHOBECHBIE KOHIIEHTPALMH BEIIECTB COOTBETCTBEHHO
pasubl 0.2, 0.4, 0,4 monb/n. Ilpm KakMX KOHIIEHTPALMSAX BEIIECTB PABHOBECHE YCTAHOBHTCS
BHOBbB, €CJIM €M0  HapywmuTh ynaieHuem Bcero CoHy? Kakue ycnoBus 6yayt cnocoOcTBOBaTh
CMEIIEHUIO PAaBHOBECHsI B CTOPOHY 0Opa3oBaHHMsl 3TaHa, €CIU NpsMasl peaklus >HI0TepMUYe-
ckas?
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Bapuanr 6.

1. Kak uzmenurcs ckopocthb peakiuu 2A + B — A,B, eciiu koHIIeHTpaluio BemecTsa A yBenu-
YUTh B 2 pa3a, a KOHIIEHTpAIMIO BeulecTBa B yMeHbIIUTh B 2 paza?
2. TIpu 150°C mexkoTopast peakius 3akaHuuBaeTcs 3a 16 Munyt. [IpuHAMAs TeMIepaTypHbIN KO-
3¢ (PULMEHT CKOPOCTH peaklMd PaBHBIM 2,5, pacCuMTaTh, Yepe3 Kakoe BpeMsl 3aKOHUYUTCS 3Ta
peakuust, eciti ipoBoauTh ee a) pu 200°C, 6) npu 80°C.
3. KakoBo 3HaueHWEe SHEPrHM aKTHBAIMU peakiuH, ckopocTh kotopoi mpu 300 K B 10 pa3
OoJbllIE,

yeMm nipu 280 K.
4.Bo CKOJIBKO pa3 yBEJIMYUTCSI CKOPOCTh XMMHUYECKOM peakuuu A + 2B — C npu noBbllIeHUN
JaBJIeHHs B CHCTEME B 4 pasa M OJHOBPEMEHHOM IOBbIIEHHU TemiepaTypsl Ha 40°C. Pearupy-
IOIIUE BEIlecTBa - ras3bl. TemmepaTypHbIid KO3 GUIIMEHT peakluy paBeH 2.
5.IIpu Hekoropoil Temreparype paBHoBecue B cucteme 2NO; <>2NO+0; ycraHOBWIOCH TpU
konueHrpanusax [NO]=0.4 mons/i1, [NO2]=0.2 mob/a, [0O2]=0.1 mons/a. Haiitu koHCTaHTy paB-
HOBECHSI U HUCXOJHYI0 KOHLEHTpauuio NOp, ecinu ncxogHas KOHLIEHTpalMs KUCIOpoAa paBHA
Hymto. Kakue ycioBust 6yayT criocoOCTBOBAaTh CMEIIEHUIO PAaBHOBECHUSI B CTOPOHY OOpa30oBaHUs
NO, eciu nipsimasi peakius SHA0TEPMHUISCKAsT?

Bapuant 7.

1. Bo ckoibKO pa3 cienyeT yBeIMUUTh KOHIIEHTpaluio BemecTBa By B cucteme 2A,(r) + Ba(r)
— 2A,B(T), 4TOOBI MpH YMEHBIICHUH KOHIICHTPALUU BemecTBa A B 4 pa3za CKOPOCTb MPSIMOM
peaKkIuu He U3MEHIIIACh?
2. Ha ckonbKO IpagycoB Ha/JI0 YBEIUYHUTh TEMIIEPATYpPY, UTOOBI CKOPOCTh pEakluyd BO3pocia B
27 pa3? TemmneparypHblit KO3((OUIIUEHT CKOPOCTH PEAKIINH PaBEH 3.
3. OnuH Katanuzatop cHuxkaeT sHepruto aktusanuu npu 300 K na 20 x/{»/mMonb, a npyroii —Ha
40 x/Ix/moms. Kakoit katammsarop s¢dekruBHee? OTBeT 000CHOBATH PACUCTOM OTHOIICHUS
CKOPOCTEH peakuuii IpHU UCIOIB30BaHUU TOTO WM MHOTO KaTallu3aTopa.
4. Peakuust Mexay razoo0pasHeiMU BenlectBaMu A U B BoIpakaercs ypaBHeHuem A + B — C.
HauanpHble KOHIIEHTpaluu BemecTB cocTaBisaioT [A]p = 0,03 mons/n, [B]o = 0,03momb/1. Kon-
CTaHTa ckopocTH peakiuu pasHa 0,1. [To ucreyeHnn HEeKOTOPOro BpeMeHU

KOHIIeHTpanus BemecTtBa A ymenpimmiack Ha 0,015 mons/n.  Bo ckonbko pa3 HE0OXOAUMO
YBEJIMYUTh O0Iee JaBlieHUe, YTOObl CKOPOCTh XMMHYECKOHM peaklMu cTana paBHOM NepBOHa-
YaJIbHOW CKOPOCTHU?

5. lns cuctemsl 2NO(ry+Clyr«>2NOCl )
[NO]p=0.5 moman/m, [Clz]¢=0.2 momnb/1, [NOCI]p=0 monb/n . HaliTi KOHCTaHTY PaBHOBECHS, €CIIH
K MOMEHTY ero HacTymieHus npopearuponaio 20% okcuaa azora. Kakue yciaoBus 6yayT cro-
coOCTBOBaTh CMEIICHHUIO paBHOBECUs B cTOpoHy oOpazoBanust NOCI, ecnu nmpsimasi peakius dK-
30TepMuYecKas?

Bapuant 8.
1. Peaknus mpoxoauT B razoBoi (aze. B peaknum ydacTByrOT /1Ba BemectBa A u B. M3BecTHO,
YTO NP YBEIMYEHUU KOHLEHTpPallMM KOMIOHEHTa A B 2 pa3a CKOpOCTb BO3pocia B 2 pas3a, a
IIPU YBEJIMYEHUHN KOHILIEHTpAllul KOMIIOHEHTa B B 2 pa3a CKOpOCTh yBEJINUNIIACh
B 4 pa3a. CocTaBUTh ypaBHEHHE IpOTEKarollell peakuuu. Kak M3MEHUTCS CKOPOCTh PEaKIMH
MIpHU YBEJIMUEHUHW 00IIeTro aBiieHus B 3 pa3a’?
2. Ckopoctb peakuuu npu 0°C paBHa 1 Monb/i1- ¢. BBIYUCIUTH CKOPOCTH 3TOM peakuuu NpH
30°C, ecnu TemieparypHblii KO3(PUIIMEHT CKOPOCTH PaBeH 3.
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3. TIpu 20°C ckopocTh XuMu4ecKoii peakiuu pasua 0,04 Moib/(1-¢). Paccunrars CKOPOCTH 3TOM
peaxuuu mpu 70°C, ey U3BECTHO, UTO DHEPrHs aKTUBanuK paBHa 70 K K/MOJIb.

4. Haiitu 3HaueHHe KOHCTaHThI CKOpocTH peakiuu A + 2B — AB), eciiu npu KOHLEHTpaLMsIX
BemecTB A u B, coorBercTBeHHO paBHbIX 0,1 1 0,05 MOJIB/1T ,CKOPOCTHh peaKIMu paBHA 7 - 10°
MOJIB/(J1-C).

5. Ins cucremsr CO(F)+H20(r)(-)COz(r)‘|'H2(r)

[CO]o=[H20]0=0.03 moin/i1, [CO2]Jo=[H2]0=0. Paccunrarh KOHCTAaHTY paBHOBECHS, €CIIH PABHO-
BeCHasi KOHILIEHTpalus yriekucioro raza pasHa (.01 monw/n. Kakue ycnoBust 6yayt crnoco6-
CTBOBAaTh CMEILEHUIO paBHOBECHs B CTOpoHY oOpazoBanus CO, eciau mpsMasi peakius dH10Tep-
MuyecKas?

Bapuanr 9.
1. Onpenenuthk ckopocTh xumMuueckoi peakuu A(r) + B(r) — AB(r), eciiu KoHCTaHTa CKOpO-
CTH peaklMy paBHA 2.10" mmoms ™ ¢, a KOHLIEHTpaluu BeecTB A U B cCOOTBETCTBEHHO paBHBI
0,025 u 0,01 momnb/n. PaccunTaTh CKOPOCTH PEAKIIMK MTPH TOBBIIICHUH JABJICHUS B 3 pa3a.
2. JIee peakiuu nporekaroT npu 25°C ¢ 0JMHAKOBOU CKOpOCThI0. TemmeparypHblit Ko3dduiu-
€HT CKOPOCTH TepBOM peakiuu paseH 2,0, a BTopoi - 2,5. HailTu oTHOIIEHHE CKOPOCTEN ITUX
peakuuii ipu 95°C.
3. OnuH Katanu3aTop CHIbKaeT sHepruto aktupauuu mpu 298K  na 20 x/Ix/Monb, a gpyroil -Ha
50 kJlx/mombs. Kakoit karammzatop 3¢ dektuBHee? OTBET 000CHOBATH PAacYeTOM OTHOIICHHS
CKOPOCTEH peakuuii Ipu UCIOIB30BaHUU TOTO WM MHOTO KaTallu3aTropa.
4. Bo CKOJIbKO pa3 U3MEHHUTCS CKOPOCTh XMMUYECKON PEaKUUU MPU YBEIHMUYECHUH TEMIIEPATypPbl
ot 300 K 1o 400 K, ecnu TemnepatypHsiii koddduiuent y = 2? Uemy paBHa SHEPrusi aKTUBALIUN
3TOM peakuu’?
5. OnpenenuTs paBHOBECHYIO KOHIIEHTPAIIMIO BOJIOPOJA B CUCTEME 2HI(ry <>Harytlor), ecan
ucxoaHas koHnentpamus HI cocrasmsura 0.05 monb/i, a koHctanTa paBHoBecus Kc=0.02. Kakue
ycioBust OyyT cnocoOCTBOBATh CMELIEHUIO paBHOBECHS B CTOPOHY oOpaszoBanus HI, ecnu nps-
Masl peaklus SHI0TepMHUIecKas?

Bapuanr 10.

1. B cocyne o6bemMom 2 11 cMmemanu ra3 A KOJM4ecTBOM BemecTBa 4,5 Mosb U ra3 B xonuye-
CTBOM BelllecTBa 3 MoJIb. ['a3bl pearupyrot B coOoTBETCTBUM ¢ ypaBHeHueM A + B = C. Yepes 20
CeKyHJl B cucteMe oOpa3zoBaiics ra3 C KOJIM4eCcTBOM BellecTBa 2 Mojb. ONpenennuTh CpeIHIOn
ckopocTh peakuuu. Kakue konndectsa Beniects A u B He npopearupoBanu?
2. Tpu nmoBsieHny TeMnepaTypbl Ha 50°C CKOpOCTh peakiuu BhIpocia B 32 pa3a. Berauciurs
TeMIepaTypHbli KO3(QPHUIUEHT CKOPOCTH XUMUYECKOH peaKIiH.
3. Bo ckonbKo pa3 yBeTHUUTCSI CKOPOCTh Peakinu, npotekaromieit npu 298 K, ecinu B pe3ynbra-
T€ MCIIOJIb30BaHMs KaTaln3aTopa y1ajloCh YMEHbIIUTh SHEPTHIO aKTUBAUK Ha 4 KJ[>K/MOJb?
4. Bo CKOJBKO pa3 yMEHBIIUTCS CKOPOCTh XMMHUeckol peakuuu 2A(r) + B(r) — 2C(r) npu
YMEHbILIEHUHU JaBJICHMsI BCEX BEIIECTB B CUCTEME B 3 pa3a U OJIHOBPEMEHHOM IOHUKEHHH TEM-
neparypsl cucteMsl Ha 30°C? TemmeparypHbiil KOO)GUIMEHT CKOPOCTH PEAKIIUH

Y paBeH 2.
5. nst cuctemsl CoHgr«>CoHyrytHor) paBHOBECHBIE KOHIIEHTPALMH BEIIECTB COOTBETCTBEHHO
pasubl 0.2, 0.4, 0,4 monb/n. Ilpm KakMX KOHIIEHTPALUSAX BEIIECTB PABHOBECHE YCTAHOBHTCS
BHOBbB, €CJIM €r0  HapymuTh ynaieHuem Bcero CoHy? Kakue ycnoBus 0yayt cnocoOCcTBOBaTh
CMEIIEHUIO PaBHOBECHsI B CTOPOHY 0Opa3oBaHHMsl 3TaHa, €CNIM MpsAMas peakius SHI0TepMUYe-
ckas?

Anekmpoaumuueckasn ouccouuauus. Booopoouwtit nokazameso.
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1.

1. Beimucarsb cunbable anektponutsl: AGQNO3 HCIO, HCI, Ba(OH), HNO, NH4CIl, Ca(OH),
,NH4OH ,

HCN, CH3COOH, H,SO4, H3PO4, H,S, HBrO,, HNO3;, KOH, KHSO,4, Cu(OH),, H,SOs3,
HCOONa .
2. Hanncats ypaBHEHHUS TMCCOLMAIIMN BEILIECTB U3 3a1aHust 1.
3. Ima 0,2 M pactBopa Hekotopoil kuciotel pH = 3. HaillTu KOHCTaHTYy JuccoUMAIMU 3TOU
KHCJIOTHI.

4 .Berunciuts crenens auccoruanud 1 pH B 0,01M pactBope HCIO.
2.

1. Beimucatp cunbabie asekrponutel: AQNO3 HCIO, HCI, Ba(OH), HNO, NH4Cl, Ca(OH),
,NH,OH ,

HCN, CH3COOH, H,SO4, H3PO4, H,S, HBrO,, HNO3;, KOH, KHSO,4, Cu(OH),, H,SOs3,
HCOONa .
2. Hanucath ypaBHEeHHsI TUCCOLIMALIMN BEIIECTB U3 3aJaHud 1.
3. Ina 0,2 M pactBopa Hekotopoit kuciaotrel pH = 3. HaiiTu KOHCTaHTy AMCCOLMALMM 3TOU
KHUCTIOTHI.
4.Borunciuts crenedb auccormanud 1 pH B 0,01M pactBope HclO.
5.Paccuurare pH 0,1M pactBopa HNOs3,

3.

1. Boimucats cunbHblie anektpoautsl: AGQNO; HCIO, HCI, Ba(OH), HNO, NH,CI, Ca(OH),
,NH,OH,

HCN, CH3COOH, H,SO4, H3PO4, H,S, HBrO,, HNO3;, KOH, KHSO,, Cu(OH),, H2SOs,
HCOONa .
2. HanucaTh ypaBHEHMsI TUCCOLIMALIMN BEIIECTB U3 3a4aHus 1.
3. duna 0,2 M pactBopa HekoTopou kucinorsl pH = 3. Halitm KOHCTaHTy aucconManvy 3TOU
KHUCIIOTBI.
4 .Boruucauts crenens aucconuaru 1 pH B 0,01M pactsope HCIO.
5.Paccuutats pH 0,1M pactBopa HNO3,

4,
1. Boimucats cunbHblie anektpoautsl: AGQNO; HCIO, HCI, Ba(OH), HNO, NH,CI, Ca(OH),
,NH,OH,

HCN, CH3COOH, H,SO4, H3PO,4, H,S, HBrO,, HNO3, KOH, KHSO,4, Cu(OH),, H,SOs,
HCOONa.
2. Hanmcats ypaBHEHUS TUCCOIMAIIAN BEIIECTB U3 3aaHust 1.
3. Ina 0,2 M pactBopa Hekotopoil kuciotel pH = 3. Haiftu xoHCTaHTy IucconManuyd 3TOM
KUCJIOTHL.
4.Bpruncnuts crenens aucconuarmy 1 pH B 0,01M pactope HCIO.
5.Paccuutate pH 0,1M pactBopa HNO3,

5.

1. Beimucatpb cunbhbie atektponutel: AQNO3 HCIO, HCI, Ba(OH), HNO,, NH4Cl, Ca(OH),
,NH4OH ,

HCN, CH3COOH, H,SO4, H3PO,4, H,S, HBrO,, HNO3;, KOH, KHSO,4, Cu(OH),, H,SO3,
HCOONa.
2. Hanucath ypaBHEHHUS JUCCOIMALIMM BEIIECTB U3 3aaHus 1.
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3. Ina 0,2 M pactBopa Hekotopoit kuciotel pH = 3. Haiftu xoHCTaHTy Iucconuanuu 3TOM
KHUCIIOTBHI.

4.Borunciuts creneHb auccoranud 1 pH B 0,01M pactBope HCIO.

5.Paccuurare pH 0,1M pactBopa HNOs3,

6.

1. Beimucatsb cunbabie aektponutsl: AQNO3 HCIO, HCI, Ba(OH), HNO, NH4Cl, Ca(OH),
,NH4OH ,

HCN, CH3COOH, H,SO4, H3PO4, H,S, HBrO,, HNO3;, KOH, KHSO,4, Cu(OH),, H,SOs3,
HCOONa .
2. HarucaTh ypaBHEHHUsI JUCCOIMALIMY BEIIECTB U3 3aJaHus 1.
3. Ina 0,2 M pactBopa Hekotopoit kuciaotel pH = 3. Haiftu xoHCTaHTy IuccOnManiud 3TOM
KHCJIOTHI.
4.Borunciuts creneHb auccoranud 1 pH B 0,01M pactBope HCIO.
5.Paccuurare pH 0,1M pactBopa HNOs3,

7.

1. Beimucarp cunbhbie asektponutsl: AQNO3 HCIO, HCI, Ba(OH), HNO, NHCl, Ca(OH),
NH,OH,

HCN, CH3COOH, H3SOy4, H3PO4, H,S, HBrO,, HNO3;, KOH, KHSO,4, Cu(OH);, H,SOs3,
HCOONa .
2. HamucaTh ypaBHEHHUsI JUCCOIMALIMU BEIIECTB U3 3aJaHus 1.
3. Ina 0,2 M pactBopa Hekotopoit kuciotrel pH = 3. Haiftu xKoHCTaHTy IMCCOIMAAUA STOM
KHCJIOTHI.
4.Borunciuts crenelb auccormanud 1 pH B 0,01M pactBope HCIO.
5.Paccuurare pH 0,1M pactBopa HNO3,

Tuopoaus.
buer Nel

1.Boruncnute koHcTanTy rugaponusa KF.Onpeaenuts crenens ruaponusa 3toi conu B 0,01M
pactBope 1 pH pacrBopa. K,(HF)=6,6x10". Harmcats cxemy ruaponmsa KF.

2.IIpn 60°C Ky=10"%.Cunras, uro K, (HNO2)=4x10™" He m3Mensiercs ¢ Temmeparypoii, ompe-
nenuts pH 0,001M pactBopa KNO; npu 60°C. Harmncatn cxeMy rugposnsza KNO;.

buster Ne 2.

1.pH 0,1M pacTBOpa HaTpUEBOI COIM YKCYCHOUM KUCIOTHI paBeH 10.BprancinTe KOHCTaHTY quc-
coumanuu 3Toi kucnotel. Hanmucats cxemy ruaponuza CH3COONa.

2.CpaBauth creneHb rugaponmsa u pH cpexst B 0,1M u 0.001M pactBopax KCN. Koncranra
nuccouuanuu cuHuibHOM kucnotsl HCN paBHa 4,8x10™°. Hammmcars cxemy rugponuza KCN.

buser Ne 3.

1.Hamucate cxemy ruposin3a u BerucianTh kKoHctanty ruaponusa NH4Cl. Onpenenuts crenens
rugposnusa 31oi conu B 0,01M pactBope u pH atoro pacteopa. K,(NH;OH)=1,79x 10°.

2.Jlakmyc u3MeHsieT okpacky B untepBasie pH ot 5 1o 8,3 (pH<5 — kpacHslii uBet; pH=5<8,3 —
¢uonerossiit uBet; pH>8,3 — cunmii nBet). KakoBa 6yzner okpacka nakmyca B 0,001M pactBope
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anerara Hatpuss CH3COONa, ecnu KoHCTaHTa TUApONIA3a ATON CONM paBHA 5,6x10%? Hammcars
cxemy ruaponnza CHz3COONa.

buiet Ne 4.

l.AaaukaTop METWJIOBBIM OpaHMXEBbI HM3MEHSET OKPACKy KPACHBIM<<>KENTHIA B MHTEpBAJIC
pH=3,2<4,4. KakoBa Oyxer okpacka muHaukaropa B 0,1M pactBope Na,COs, ecinu u3BecTHO,
4TO 1)ruapoan3 NpoTeKaeT Mo MEepBOM CTYNEHU; 2) KOHCTAHThI JUCCOLMALMU YTOJIbHON KUCIIO-
ThI MO TIEPBOM U BTOPOU CTYNEHAM COOTBETCTBEHHO PaBHbI KH1:4,3><10'7; K,l2:5,6><10'11? Hamnu-
catb cxemy ruapoianza Na,COs.

2.Boruncnuth kKoHcTaHTy rujaponusa KF.Onpenenuts crenens rugponusa 3toi conu B 0,01M
pactBope u pH pactBopa. K, (HF)=6,6x 10™. Hanucars cxemy ruaponuza KF.

buner Ne 5.

1. Hanucate cxemy rugponusa u onpenenuts pH 0,1M pactBopa K3PO,, ecnu u3BectHo, 4TO
1)ruaposin3 npoTekaeT 1o nepBoil CTyneHu; 2) KOHCTAaHThI JUCCOLMaluu opTodochopHOil Kuc-
JIOTHI 110 IIEPBOM, BTOPOM M TPETHEN CTYIIEHSAM COOTBETCTBEHHO PABHBI K31:7,9x10'3; Kp=1x10
9 K5=4,5x10%?

2. Harcats cxeMy ruaponusa i Beranciauts pH 1M pacrBopa NaF, ecin K (HF)=6,6x10™,

buiet Ne 6.

1. Hamucats cxemy ruaponu3a u Beraucauth pH 0,1M pactBopa arerara Hatpust CH3COONa,
€CJIM KOHCTaHTa qucconuanuu ykeycHoi kucnotsl K;(CH3COOH)= 1,8x10™.

2.Hammcats cxemy ruaponmsa Na,SOs u paccunrars pH 0,1M pactBopa, €ciid THAPOIIN3 TPOTE-
KaeT MO0 MepBOI CTYNEHU. KOHCTAHTHI IUCCOIMAIIMA CEPHUCTON KUCIOTHI 1O MEPBON U BTOPOI
CTYNEHSIM COOTBETCTBEHHO PaBHbI KH1:1,7><10'2; KH2:6,8><10'8.

buner Ne 7.

1.0Ompenenuts crenens ruaponusa comu NaNO, ,ecnu uzBectHo, uyto B 200 11 pacTBOpa coaep-
xkutcs 10 T pactBopéHHOM conu. pH manHOro pacTBOpa paBeH 8. Hammcarh cxemy ruaposimsa
NaNO,.

2.Crenenp rumpommsa pactsopa comn NH4Cl pasra 0,2. K (NH4sOH)=1,79x10". Onpexenuts
KOHIICHTpaIuio pacTBopa coiu. Hamucats cxemy ruaponuza NH,Cl.

buner Ne §.

1.pH pacrsopa commn NaNO; pasen 8. K,(HNO,)= 4x10™.OnpenenTs KOHLEHTPALMIO PACTBOPA.
Hammmcats cxemy ruapomnmza NaNO;.

2. Hamucarp cxemy ruzaponuza ZnSO4 u paccuutats pH 0,1M pactBopa, eciu M3BECTHO, YTO
TUIPOJIN3 MPOTEKAET MO MEePBOM CTYNEHH, a 3Ha4eHHs] KOHCTaHT nuccounanuu Zn(OH), no nep-
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BOH ¥ BTOPOil CTYNEHSM COOTBETCTBEHHO paBHBI K, =4x107; K,,=1,5x10° Paccunrars KoH-
CTaHTY THJIPOJIA3a COJIH IO MEPBOM CTYIEHHU.

buier Ne 9.

1.IIpu 60°C Kw=10"%.Cunras, uro K, (HF):6,6><10‘4 HE U3MCHSETCS C TeMIIepaTypou, ornpee-
auth pH 0,001M pactBopa KF npu 60°C. Harcatb cxemy ruaponusa KF.

2.lHauKaTop METWJIOBBI OpaH)KEBBI H3MEHSIET OKPACKY KPACHBIN<>KENTHIN B HHTEpBaJe
pH=3,2<4,4. KakoBa Oyxer okpacka muaukaropa B 0,1M pactBope Na,COs, ecinu u3BecTHO,
4yTOo 1)ruaponau3 NpoTeKaeT Mo MepBOM CTYNEHU; 2) KOHCTAHTHI JUCCOLUAIMU YTOJIbHONU KUCIO-
THI 110 TIEPBOIT M BTOPOl CTYIIEHsIM COOTBETCTBEHHO paBHbI K, 1=4,3x107"; K p=5,6x10"? Hamn-
cathb cxemy ruaponusa NayCOs.

Buiter Ne 10.

1.Hanucate cxemy ruznponusa u onpenenutrb pH 0,1M pactBopa K3PO4, ecnu u3BecTHO, 4TO
1)rugposin3 npoTekaeT 1o nepBoil cTyneHu; 2) KOHCTaHThI AUccolrannu opropochopHOit Kuc-
JIOTHI 110 IIEPBOM, BTOPOM M TPETHEN CTYIIEHSAM COOTBETCTBEHHO PABHBI K31:7,9x10'3; Kp=1x10
9 K5=4,5x10%?

2.Crenens rugpommsa pactBopa coma NH,Cl pasra 0,2. K, (NH4OH)=1,79x10”. Onpenemuts
KOHIICHTpanuio pacTBopa comnu. Harmucats cxemy ruaponmnza NH,CI.

bumer Ne 11.

1.Hanncate cxemy ruaponuza ZnSO4 u paccuntats pH 0,1M pacTBOpa, eciiv M3BECTHO, YTO
TUPOJIN3 MPOTEKAET MO MEePBOM CTYNEHH, a 3Ha4eHHs] KOHCTaHT nuccounanuu Zn(OH), no nep-
BOM M BTOPOM CTYHEHSIM COOTBETCTBEHHO PaBHBI KH1:4><10'5; KH2:1,5X10_9.PaCC‘{I/ITaTB KOH-
CTaHTY THJIPOJIA3a COJIH IO MEPBOM CTYIICHH.

2.Crenens rumpommsa pactsopa comn NH4Cl pasra 0,2. K (NH4sOH)=1,79x10". Onpenenuts
KOHIICHTpAIKIo pacTBopa coiu. Hamucars cxemy ruaponuza NH,Cl.

bumer Ne 12.

1.0Onpenenuts crenens ruaponusa conu NaNO; ,ecnu usBectHo, yto B 200 11 pacTBOpa coaep-
xutcsa 10 T pacrtBopéHHOM conmu. pH manHOro pacrBopa paseH 8. HamucaTe cxeMy ruaponnsa
NaNO,.

2.Hammcats cxemy ruaponmsa Na,SO3; u paccunrars pH 0,1M pactBopa, €ciid THAPOJIN3 TPOTE-
KaeT MO MEepPBON CTYNEHU. KOHCTAHTHI JUCCOLIMAIIMU CEPHUCTOM KUCIOTHI MO MEPBOM M BTOPOMU
CTYNEHSIM COOTBETCTBEHHO PaBHbI KH1:1,7><10'2; Kﬂ2:6,8><10'8.

buner Ne 13.

1.Hanucate cxemy ruaponusa u Beruucauth pH 0,1M pactBopa anerara Hatpus CH3COONa,
€CIIM KOHCTaHTa Jucconuanuu ykcycHol kuciotsl K,(CH3;COOH)= 1,8x10°.
2.Hamucatp cxemy ruIposin3a 1 BerMuCInTh KoHcTaHTy ruapoiusa NH4Cl. Onpenenuts creneHsb

ruaponusa stoit comn B 0,01M pactsope u pH storo pactsopa. K, (NH;OH)=1,79x10".
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buiter Ne 14.

1.CpaBuutb crenenp rugponusa u pH cpexnst B 0,1M u 0.001M pactBopax KCN. Koncranra
nuccormanuy cuHubHOM kucaotel HCN paBHa 4,8><10'1O. Harmucate cxemy rumaponuza KCN.
2.pH pactBopa comu NaNO, pasen 8. K ,(HNO,)= 4x10™.Ompenennts KOHLUEHTPALMIO PACTBOPA.
Hamucats cxemy rumposnusza NaNO,.

Buier Ne 15.

1.Hanncate cxemy ruaponmsa ZnSO4 u paccuntats pH 0,1M pacTBOpa, eciivi M3BECTHO, YTO
TUAPOJIN3 MPOTEKAET MO MEePBOM CTYNEHH, a 3HaYeHHs] KOHCTaHT nuccounanuu Zn(OH); no nep-
BOH ¥ BTOPOil CTYNEHSM COOTBETCTBEHHO paBHBI K, 1=4x107; K,,=1,5x10° Paccunrars KoH-
CTaHTY TUJPOJIM3a COJIH 10 EPBOM CTYIEHH.

2.pH 0,1M pactBOpa HaTPUEBOI COJIM YKCYCHOM KUCIOTHI paBeH 10.BpuucinTh KOHCTaHTY quc-
couuanuu 3Tor kuciotel. Hamucars cxemy runponuza CH3COONa.

Ilpou3zeedenue pacmeopumocmu, pacmeopumochib, PpeaKuul UOHHO20 00MeHd.

buaer 1

1. Haceimennsriii pactBop BaCrO4 conepxur 1,5 - 10 moust Ba®* B 1n pactBopa. Beruncnuts I1p
BaCrO4.

2. IlpousBenenue pacreopumoctu AgBr paBHO 4,0-10™. Beruncauts KOHILIEHTPAIMIO HOHOB Ag"
B HACBIIIECHHOM pacTBope AgBr.

3. Hammucatb B MOJIEKYIISIPHOM M MOJIEKYJISIPHO-UOHHOM (popMe ypaBHEHUS PEaKITHA:

a) NayS + FeSOy — ... 6) Na,S + HCI —...
B) CH3;COONa + HNO3 —.... F) H,SO4 + KOH —... 1) Pb(NOg)z + NaJ —...
buaer 2

1. Ucxons w3 mpousBenenus pactBopumoctu CaCOs Haiitu maccy CaCQOs, comepkaiiyio B
100m ero HaceimeHHoro pactBopa. ITP(CaCO3)= 4.8- 10,
2.PactBopumocts Ba(JO3), paBHa 2,8-10"* moub/i1. Beranciuts I1P.
3. Harucatb B MOJIEKYJISIPHOM U MOJIEKYIISIpPHO-UOHHOM (hopMe ypaBHEHUs pEaKIIHii:
a) AgNO; + FeCl —... 0)CaCO3z+HCI — .... B)Ba(OH), + HNO; —.....
r) SISO, +BaCl,  —.... 1) NH4Cl + Ca(OH); —....

Buuer 3
1. PactBopumocts Ag,SO, paBHa 2,68 - 10"*moub/11. Beraucants IIp.
2. IIpousBeaenue pactBopumoct PbCO3 paBHO 1,5-10™ . Beramciants Maccy HOHOB Pb?*, co-
nepxkamumxcs B 1 1 HaceimenHoro pactBopa PbCOs3, BeIpa3uB ee B MUJUITUTpaMMax.
3. CocrtaBuUTh MO TPU MOJEKYISIPHBIX YpaBHEHHUS K KaXIAOMY H3 MOJEKYISIPHO-HOHHBIX
YPaBHEHUN:

a) H,SO, + NaOH —... 0) HCIO + NaOH —... B) Ba(OH); + HNO3; —....

r) HCN + KOH —... 1) NH4,OH + H,SO, —...
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buaer 4
1. Ip (PbJy) mpu 15°C pasro 8,7 - 10°. Bblumcants KoHUeHTpanuio HoHOB Pb? u J B
HACBIIIIEHHOM pacTBope PbJ,.
2. PactBopumocts BaCO3 paBHa 8,9-10'5 MoJb/11. Beruucnuts 1P BaCOs.
3. Hammucatp B MOJIEKYIISIPHO-UOHHOM (hOopMe YpaBHEHHUS CIACAYIOMNUX PEAKIIHA:
a) CH3COOK + H,SO4 —.... 6) HCOONa + HCl —...
B) NH,Cl + Ca(OH),; —... r) CaCO3 + HCl —... 1) Na,S + HCl — ...

buaer 5

1. ITp (Caz(PO4)2 =1 - 102, PaccuuTath KOHIICHTPAIlUd HOHOB Ca®" u PO43‘ B HACKIILIEHHOM
pactBope Caz(POy),.

2. Onun rpamm PbJ; moxket ObTh pacTBopeH B 1730 mit Boasl. Berauciurs [1P

3. Hanmcatb B MOJIEKYJISIPHO-MOHHOM ()OpME YpaBHEHHSI CISAYIONINX PEAKITHii:

a) KCN + HpSO4 —>.... 6) NaClO + H,SO; = ..... 8) (NH4),S04 + KOH
e

r) K>CO3z + H,SO4 —>...... 1) NH4OH + HNO3; —......
buaer 6

1. Haceimennsiii pactBop AgJO3 obvemom 31 comepkut B Buae uoHoB 0,176r cepebpa.
Borauciuts [Ip (AgJO3).
2. TIpoussenenne pacTopumoctd PbJ, pasro 8,7-10°°. BeraucianTs KOHUEHTpAIHIO HOHOB Pb?*
1 J B HaceImeHHOM pacTBope Pbls.
3. Hanucatp B MOJIEKyIIsIpHO-UOHHOM (hOpME YpaBHEHUS PEAKIIH:

a) CH3COOH + Ca(OH); —>.... 6) NH,OH + HCN —....

B) NH,OH + HCOOH —.... r) Cu(OH); + HCl —..... n) NaOH + HF —...

buaer 7

1. B kakom o6beme BoibI pactBoputest It AgaSO4 (TIp =8 - 10'5)?

2. B 500 mn HaceimeHHoro pactBopa PbF, conepxkurcs 245 mr pacTBopeHHOro BeliecTa. Bui-
yucauth [1P.

3. Hammucatp B MOJIEKyIIspHO-UOHHOM (hOpMe YpaBHEHUS PEaKIIHi:

a) Pb(NO3), + KI =>... ) AIBrs + AgNO; —....
B) HBrO + Ca(OH)z —... F) FeCl; + NH,OH —.... 21) Crz(SO4)3+ KOH —...
buner 8

1. Kakas macca cepeOpa copep KuTcs B BUJIE HOHOB B 171 HACHIIIEHHOTO pacTBopa AgBr?
2. PacrBopumocth Ba(JO3), paBHa 2,8-10"* mous/i1. Beruuciuts I1P.
3. Hanmcath B MOJIEKYISIPHO-MOHHOM (popMe YpaBHEHHS peaKIIUid:

2) ZN(NOs), + KOH —>...  6) AgCI + HpS —>...
B) Cr2(804)3 + KOH —... F) AgNO3 + K,CrO, —... ,21) HCN + NaOH —...
bujer 9

1. PactBopumocts CaCOj3 npu 35°C paBHa 6,9 - 107°. BeI4ucauTh [1p (CaCOg).
2. IIpousBeaenue pactBopumoct PbCO3 paBHO 1,5-10™ . Beramciants Maccy HOHOB Pb?*, co-
nepxkamumxcs B 1 1 HaceimeHHoro pactBopa PbCOs3, BeIpa3suB ee B MUJUITUTpaMMax.
3. HarucaTb B MOHHO-MOJIEKYJISIPHOI (popMe ypaBHEHHUS peaKLuii:
a) HNO; + NH,OH —..... 0) CH;COOH + NH,OH —.....
B) Fe(OH)3 + HNO3 —...... r) HCl + Ba(OH); — ..... 1) NaClO + HNO3

63



buaer 10
1. ns pactBopenus 1,16 r PbJ, motpeboBaniocs 2 i1 Boasl. Haiitu [1P PbJ,.
2.Wcxons u3 npousBenenus pactBopumoctu CaCOz naiitu maccy CaCOs, comepxaniyrocsi B
100 mu1 ero HACHIIIIEHHOTO PAcTBOPA.
3. Harmucatp B MOJIEKyIISIpHO-UOHHOM (hOpMe YpaBHEHHUS PEaKIIH:
a) Ca(OH),; + HCIl —... 0) Cu(NOs), + Na;SO4 —...
B) BaCl; + K,SO4 —... r) KNO3; + NaCl —... 1) AgNO3 + KCI —....

OKuciumenbHo-60CCMAHOGUMENIbHbBLE peaxkuuu.

BHJIET Mo 1.
1. KMnO4+HCI—Cly+Mn?+...

2. KJ+K,Cr074+H,S0, —J,+Crét+. .

3. FeSO4+ KMnO4+H,S0,—> Fe**+ S0,7+...

4. OnpeneJmTe CTCIICHU OKHUCJICHUS DJICMCHTOB B CJIGI[yIOHII/IX BCIICCTBAX U NOHAX:

HepMaHraHaT KaJiys, CepOBO,HOpO,I[, HepOKCI/II[ BO,Z[OpOI[a, 6p0MHa}I BOAa, HI/ITpI/IT KaJiusd.
NOs,, SO.%, Cr,0,5, MnO,*, BrOs .

BUJIET Ne 2.

1. Na,SO3+KMnQO4+H,S0O,— 8042-4‘...

2. HyS+ KMnOs+H,S04— S4+ S0,%+...

3. MnSO4+NaBiOs+ HNO3; — Bi**+ MnO,' +...

4. OHpGI[GJ'II/ITe CTCIICHU OKHUCJICHUS DJICMCHTOB B CJ'IeI[yIOHII/IX BC€IICCTBAX U MOHAX:
MasraHnar HaTpus, a30THasi KUCJIOTa, XpoMaT HaTpus, okcua cBuHna (IV), cynbpur kamus.
Mo0O,*, NO,, Cr,0,>, MnOs, BrO".

BUJIET Ae 3.

1. NaySOs+KMnO4+NaOH— SO, +...

2. Zn+H3AsO; +H,SO,—AsHz +Zn%+. ..

3. KCI+J,+K,S0,—~ClOs +34+. ..

4. OHpeI[eJ'II/ITe CTCIICHU OKHCJICHHS DJICMCHTOB B CJ'IGZ[YIOL[II/IX BCIICCTBAX U MOHAX:

[Muapokcun MHKa, IepMaHTaHaT HATPUsl, HUTPAT KaJbIKs, HOJA0BOI0PO, cynbdat sxenesa (I1I).
WO,*, SOs*, CrOs~, MnOy, BrO; .

BUJIIET Ne 4.

1. NaySO3+KMnO4+H,0— SO2+...

2. H,S+HCIO—S0O,#+Cly+...

3. FeSO4+ HNO,+H,S0,—> Fe¥*+NO+. ..

4. OHpCIleJ'II/IT € CTCIICHHU OKHUCIICHUA DJICMCHTOB B CJICILyIOIJ_II/IX BCIICCTBAX U MOHAX:

X0poBOOPOI, AUXPOMAT KaJIHsl, THAPOKCHI MarHus, Cyab(GUT HUHKA, XpOMAT aMMOHHSI.
NO,, S04, Cr,04, CrO,>, BrO, .

BUJIET Ne 5.
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1. NaySO3+KJIOs+H,S0s—> Jo+ SO +. ..

2. Na,S+KJO3+H,S0O4— Jo+S+...

3. As;S; +HNO; + Hy0 —AsO, S+ SOZ+NO+...

4. OHpGI[eJII/ITe CTCIICHU OKHUCJICHUA DJICMCHTOB B CJIGI[YIOH_II/IX BC€IICCTBAX U NOHAX:

MaHraHaT HaTpHsl, a30THAsI KUCJI0Ta, XpoMat HaTpus, okcuz ceuHna (IV), cynsdut kamms.
NOs, SO.%, Cr,0,5, MnO,*, BrOs

BUJIET Ne 6.

1. NaBr+MnO,+ H,SO,—Bro+....

2. Mg+HNO; —> Mg®*+NH,"+...

3. Sn+HNO3; —>Sn**+N,O+....

4. Onpez[eJmTe CTCIICHU OKHUCJICHHUS DJICMCHTOB B CJIGI[yIOH_II/IX BCIICCTBAX U MOHAX:

HepMaHraHaT Kajus, CepOBOILOpO,Z[, HepOKCI/II[ BOI[OpOI[a, 6pOMHa}I BOJa, HI/ITpI/IT KaJiysd.
MoO,*, NO,, Cr,0,5, MnO,, BrO".

BUIIET Ne 7.

1. PbS+HNO3; —>PbSO+NO,+....

2. HCI+K,Cr,07—Clp+Cré*+. ...

3. SnCly+ NazAsO4+ HCl— SnCls+ NazAsOs+....

4. OHpeIleJII/ITe CTCIICHHU OKHCJICHUA DJICMCHTOB B CJIeI[yIOHII/IX BCIISCCTBAX U NOHAX:

['unpokcuna HMHKa, IepMaHraHaT HaTpUsl, HUTPAT KaJbIUsl, HOJOBOJOPOI, cyiabdat xenesa (I1I).
NO,, SO.*, Cr,04>, CrO,*, BrO, .

BUJIET Ne 8.

1. MnSO4+PbOs+ H,SO,— PbSO4»L+HMnO4+....

2. SN+tHNO3—>SNO,+NO,+....

3. SnCly+ K,Cr,07+ HClI— SnCls+ CrCls+....

4. OHpeI[eJ'II/ITe CTCIICHU OKUCJICHUSA 3JICMCHTOB B CICAYIOINIUX BCIICCTBAX U MOHAX!

XJ‘IOpOBOI[O on, ,Z[I/IXpOMaT Kajausd, l"I/II[pOKCI/LZ[ Martaus, CYHB(bHT OMHKA, XpOMaT aMMOHMUA.
NO,, S04, Cr,04>, CrO,*, BrO, .

BUJIET Ne 9.

1. SnCly+ NazAsO4+ HCl— SnCls+ NazAsOs+....

2. KJ+K,Cr07+H,S0, —J,+Crit+. .

3. As,S; +HNO; + Hy,0 —AsO, 5+ SOZ+NO+...

4. Onpe/:[eJmTe CTCIICHU OKHUCJIICHUA DJICMCHTOB B CJ'IeJIYIOHII/IX BCIIIECTBAX U NOHAX:

HepMaHFaHaT Kaaus, CCpOBO,Z[OpOI[, HepOKCI/III BO,Z[OpOIIa, 6pOMHa}I BOJa, HI/ITpI/IT KaJlud.
NO,, SO.%, Cr,04>, CrO,*, BrO, .

BUHIIET Ne 10.

. HyS+HCIO—S0,>+Cly+. ..

. KI+KCr07+H,S04 —J,+Cré*+...

. NayS03+KJ03+H,S0,—> Jo+ SO, +. ..

. OHpCIlCJ'II/ITC CTCIICHHU OKUCJIICHUA DJICMCHTOB B C.IIeI[yIOIJ_II/IX BCIICCTBAX U MOHAX:
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[TepmaHranar kajausi, cepoBOAOPOA, MEPOKCHU] BOJOPOIa, OpOMHas BOAA, HUTPUT KaJIHsl.
WO0,%, SO5%, CrOZ, MnO,, BrO, .

BUIIET Ne 11.

1. Sn+HNO3; —=Sn**+N,O+. ...

2. NayS+KJO3+H,S0,—> J+Sd+...

3. As;S; +HNO3 + Hy0 —AsO, 5+ SO +NO+...

4. Onpez[eJmTe CTCIICHHU OKHUCJICHUA DJICMCHTOB B CJIGI[yIOH_[I/IX BCIICCTBAX U MOHAX:

HepMaHraHaT KaJius, CGpOBOI[OpO,Z[, HepOKCI/II[ BOI[OpOI[a, 6pOMHa$I BOJa, HI/ITpI/IT KaJius.
NOs, SO,%, Cr,0,5, MnO,*, BrOs .

BUIIET Ne 12.

1. MnSO4+NaBiOs+ HNO3; — Bi**+ MnO,+. ..

2. SnCly+ K,Cr,07+ HCl— SnCls+ CrCls+....

3. FeSO4+ HNO,+H,S0,— Fe¥*+NO+...

4. Onpez[eJmTe CTCIICHHU OKHUCJIICHUA 3JICMCHTOB B CJ'IGI[YIOH_II/IX BCIICCTBAX U NOHAX:

ManraHar HaTpus, a30THAS KHCIIOTa, XpoMmat Hatpusi, okcu ceuHIa (IV), cynbdur kamms.
MoO,>, NO, , Cr,0,>, MnO,, BrO .

BUHJIET Ne 13.

1. HyS+ KMnO4+H,S04— S4+ S0, % +...

2. FeSO4+ KMnO4+H,S0,—> Fe**+ S02+...

3. Zn+H3AsO; +H,SO,—>AsH3 +Zn% +. .

4. OHpeI[eJ'II/ITe CTCIICHHU OKUCJIICHUA DJICMCHTOB B CJ'IGI[YIOIJ_II/IX BCIICCTBAX U NOHAX:

[Muapokcu MHKA, IEPMaHTaHAT HATPUS, HUTPAT KaJIbIUs, HOJI0BOA0PO, cyibdart xkemnesa (III).
WO,*, SOs*, CrOs, MnOy, Bro; .

BUHJIET Ne 14.

1. KI+K,Cry074H,80, —J+Crit+. ..

2. NaBr+MnOy+ H,SO,—Br+....

3. As;S; +HNO3 + Hy0 —AsO, S+ SO +NO+...

4. OHpGI[GJ'II/ITe CTCIICHU OKHUCJIICHUA DJICMCHTOB B CJ'IeI[yIOHII/IX BC€IICCTBAX U MOHAX:

Manrasat HaTpus, a30THas KHCIIOTa, XpoMmar HaTpus, okcup ceunna (IV), cynbdur kanus.
NOs, SO.%, Cr,0.5, MnO,*, BrOs

BUHIIET Ne 15.

1. FeSOs+ KMnOs+H,S0,—> Fe¥*+ SO, +...

2. PbS+HNO; —PbSO+NO,+. ...

3. KCI+J,+K,S0,—~ClOg +3V+. ..

4. Onpe/:[eJmTe CTCIICHU OKHUCJIICHUA DJICMCHTOB B CJ'IeJIyIOHH/IX BCIIIECTBAX U NOHAX:

MaHFaHaT HanI/I}I, a30THasA KUCJIOTa, XpOMaT HanI/ISI, OKCH/J CBHUHIIA (IV), CyJ'IL(bI/IT KaJIud.
NOs;, SO.%, Cr,045, MnO,*, BrOs
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0) KpuTepNH OLCHMBAHUS KOMIIETeHIUI (pe3yJIbTaToB):

1. camMOCTOSTENLHOCTH BBIMTOJIHEHUS 3aJaHUs 110 JIA0OpaTOPHOIA paboTe;

2. mpaBWiIbHOE 0(OpMIIEHHE OTUETA MO Ja0OpaTopHOii padore;

3. TMpaBUJIBHBIN OTBET HA HHAUBUAYAJIbHOE 33/1aHUE, CIOCOOHOCTH MPOBOJUTH HECIOXKHBIE pac-
YeTHI,

4. yMeHHWe aHaIM3MPOBATh U 00CYXIATh MOJyYCHHBIE PE3YIbTATHI,

5. yMeHue pOopMyIHPOBATH BHIBO/IbI/3aKITFOUCHHE.

B) ONMCAHUE IIKAJIbI OIlEeHUBAHUS

Pabora cunTaercs BBHIIOJIHEHHOMW, B cllydae 00s13aTeIbHOTO BBIOJIHEHUS! KpuTtepues 1,2. B kpu-
TepusxX 3 - 5 AOMYCTUMBI HEIOYETHI, KOTOPhIE MOTYT OBITh YUTEHBI IPHU cOOECeI0BaHUU CTYICH-
Ta U IpenojasaTess. 3alUIICHHON cuuTaeTcs paboTa, €ciau CTYAEHT NPOAEMOHCTPHPOBAI J0-
CTaTOYHBIN YPOBEHb IOHUMAHUS MaTepuasia, OTBETUJI HA MPEAJIOKEHHBIE BOIIPOCHI, OTBET IIPO-
WITIOCTPUPOBAJ IPOBEPEHHBIMU 3a/1a4aMHU.

CryneHTbl, IPONYCTUBILNE JJaOOpaTOPHBIE 3aHATUSA, OTPAOATHIBAIOT UX B MHAMBHUIYAIbHOM II0-
psIIKE B COOTBETCTBHH C TPah)MKOM KOHCYJIbTAIMI MTPENo/aBaTels U rpadkoM paboThl crienna-
JM3UPOBAHHON J1abOpaTOpUH.

CymmMma OasioB 3a Bce 1abopatopHbie padoTsl — 30 6anoB (O1eHUBAETCs: IOMYCK K paboTe, BbI-
MOJTHEHUE pabOThI, B TOM YHCJIE COCTABJICHUE OTYETA, 3alUTa Pa0OTHI) JI.

6.2.5. HnousuoyanvHvle 0omauinue 3a0anus.

MuauBuayaibHBIC JOMAITHUE 33JaHHSI BBIJAIOTCS CTYJCHTY B BUC MEPEYHs 3a7a4, YCIOBUS KO-
TOPBIX JHOO MPUBEICHBI HEMIOCPESICTBEHHO B 3a/IaHUH, JIMOO MPUBEACHBI B PEKOMEHIOBAHHBIX
WUCTOYHUKAX (CITMCOK O00S3aTeIhbHOW M JOIMOJHUTEIBHON JinTeparypbl). CTyICHT UMEET MpaBo
IIPH PEIISHUU 3aJ1a4 MCIOJIb30BaTh MPUBEICHHBIC B YICOHOU JIUTEpaType WIH JICKITAOHHOM Ma-
Tepualie penieHus] aHAJOTUYHBIX 3a1ad. [Ipenrmonaraercs, 9To MpU CaMOCTOSTEIILHOM PEIICHUN
3a/1a4 CTYJCHT HCIIOJIb3YEeT CIIPAaBOYHBIC MaTepHalbl, B CIOKOWHON 0OCTaHOBKE OTpabaThIBaeT
OCHOBHBIC HAaBBIKH PEIICHUS THIOBBIX 3a/a4. Kak mpaBuiio BbIada WHIWBHYAJTHLHOTO JIOMAIII-
HETO 3aJ[aHus MPEAIISCTBYET MPOBEICHUIO KOJUIOKBUYMA WJIU 3a4eTa. BEBITIOJHEHNE WHIUBUIY-
QITBHOTO JIOMAITHETO 3aJaHUSI SIBJISIETCS 00S3aTEIBHBIM IS JOMYCKa CTYACHTA K KOJUIOKBUYMY
(3auery).
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KounTposbHbIe padoThI
(Ko/1710KkBHYM — IpaKTHYeCKHE 3aaHUA).

OcHogHble nOHAMUSL 8 XUMUU, 2A306bleé 3AKOHDbI.

Buaer 1

7. ConocTaBuTh yncia MoJeky, coaepxamuxcs B 1 r NHz u B 1 r Np. B kakowm ciiydae u Bo
CKOJIBKO pa3 YHMCII0 MOJIEKYI OoJiblie?

8. CKOJIBKO AJIEKTPOHOB U MTPOTOHOB BXOJIUT B COCTaB aTOMa 3JIEMEHTA, KOTOPHIN HAXOAUTCS: a)
B 5-M mnepuoie ¥ B TOOOYHOU MOATPYIINE MECTOM Tpynibl; 0) B 4-M IMepUOC U B TIIaBHOH OJI-
rpynne TpeTbei rpymnmnsi?

9. Hamucars GpopMyJIbl OKCHIOB, COOTBETCTBYIOIINX YKa3aHHBIM Tuapokcuaam: H,SiOs;
Cu(OH),; H3AsO4; H,WO,; Fe(OH)s.

10. HamucaTh ypaBHEHHE XUMHUYECKON PEAKIIMH MMOJTYYSHUS HEPACTBOPHUMOIO THAPOKCHIA
(OH) .

11. HamucaTh ypaBHEHHS] XUMUYECKUX PEAKIUi, TOKa3bIBAIOIINX aM(pOTEPHOCTh (OH) .
12. Cu —» CuO — Cu(NOg3); — Cu(OH), —» CuO

Buaer 2

6. BrIpa3uTh B rpaMmMax Maccy OAHON MOJIEKYJIbI TUOKCUIA CEPBI.

7. Yemy paBeH MOPAIKOBBIA HOMEP JIEMEHTA, MACCOBOE YHUCIIO OJJTHOTO U3 U30TOMOB KOTOPOTO
paBHO 31, a 4KCIO HEUTPOHOB paBHO 167

8. CocraBuUTh ypaBHEHUS PEAKIIHI, C TOMOIIBIO KOTOPBIX MOXKHO OCYIIIECTBUTH YKa3aHHBIC
MpEeBpaILCHHUS:

Ba—BaO—BaCl,—~»Ba(NO3),—>BaS0, ;

Mg—>MgSO,—~Mg(OH),—~MgO—MgCl; .

9. Hamucate ypaBHEHHE XUMUYECKON PEAKIH MMOTYYSHHUS] HEPACTBOPHUMOTO THAPOKCHIA
(OH) .

10. HanncaTh ypaBHEHHsS] XUMHUYECKUX PEAKLMH, TOKa3bIBAIOMIUX aM()OTEPHOCTD (OH) .

buier 3

7. OnuuakoBo 1 yrcio Mosiekyn B 0.001 kr Hp m B 0.001 xr O,? B 1 mone H, u B 1 moite O,?
B 11 Hyus 11O, npu 01MHAKOBBIX YCIOBUSAX?

8. Uemy paBHBI OTHOCHTEJIBHBIE MACCHI: @) DJIEKTPOHA; 0) MPOTOHA; B) HeliTpoHA? Bo CKOIBKO
pa3 Macca MpoToHa OO0JIbIIIE MAacChl dTIEKTPOHA?

9. Kaxkue u3 yka3aHHBIX Ta30B BCTYIAIOT B XUMUYECKOE B3aMMO/ICHCTBHE C PACTBOPOM IIIEIIOYH:
HCI, H,S, NO,, Cl, N2, CHy4, SO,, NH3? Hamucatb ypaBHEHHS COOTBETCTBYIOIIUX PEAKIIUH.
10. HammucaTh ypaBHEHHE XUMUYECKON PEAKITHH ITOJTYICHHUS HEPACTBOPHUMOTO THIPOKCH/IA
(OH) .

11. HanmucaTh ypaBHEHHS] XUMHYECKUX PEAKIIHi, IOKa3bIBAOIITNX aM(pOTEPHOCTh (OH) .
12. Fe(OH)3 — Fe, 03 > FeCI3 —> Fe(N03)3

bujer 4

7. CKOJBKO MOJIEKYIN COAEPKUTCS B 1 MII BOJOPOa MPU HOPMATBHBIX YCIOBUSIX?

8. DIleMeHT Mellb CYIIECTBYET B BHJIC JIBYX H30TOIIOB — %3Cu u *Cu. Conepxanue B Ipupoie
nepBoro uzorona paBHo 73%, BToporo — 27%. Berauciure 0THOCUTENbHYIO aTOMHYIO MacCy
MeTH.

9. HazBats cnegyromue coequnenus: K,O,, MnO,, BaO,, MnO, CrOgz, V,0s.
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10. HanucaTh ypaBHEHHE XMMUYECKON pEaKIUH MMOJIy4YeHHsI HEPAaCTBOPUMOTO THAPOKCH 1A
(OH) .

11. HanucaTh ypaBHEHHS] XUMHUYECKUX PEAKLMH, TOKAa3bIBAIOMIUX aM()OTEPHOCTD (OH) .
12. MgCl, - MgSO4 — Mg(OH); - MgO — MgCl,

Buier 5

7. Kakoii 06beM mpu H.y. 3annmaior 27x10%! Momnekyn raza?

8. Tlouemy macca aTroma 1mouT paBHa Macce sapa? OnpeaenuTb MOJEKYISIPHYIO MacCy BOJIBI,
MOJIEKYJIBI KOTOPOU COJIEpKAT TAKEIIbIA U30TOIN BOJAOPOAA — NEUTEpHil?

9. Kak nokazare amporephsiii xapakrep ZnO, Sn(OH),, Cr(OH)3?

10. HamucaTh ypaBHeHHE XUMHUYECKON PEAKIMH MOJTYYSHHUS HEPACTBOPHUMOIO T'HIPOKCHIA
(OH) .

11. HanucaTh ypaBHEHHS XUMHYECKUX PEaKIIN, I0Ka3bIBAIOMUX aM(OTEPHOCTh (OH) .
12.Cr > CI’2(804)3 —> Cr(OH)3 — NaCrO, —» CI’C|3

Buuer 6

7. KaxkxoBo oTHomeHre 00beM0B, 3aHuMaeMbix 1 monem O, u 1 monem O3 (H.y.)?

8. HammmmTe cHMBOJIBI U30TOIOB OJIOBA, AaTOMBI KOTOPBIX coaepxar 66, 68, 69, 71, 72 neitpo-
Ha.

9. MOXHO JI TIOJTYYUTh PAcTBOP, conepkamnuii ogqHoBpemenHo: a)Ba(OH), u HCI, 6) CaCl, u
Na,COs, B) NaCl u AgNO3, r) KCl u NaNO3 Yka3arb,kakue KoMOUHAIIUU HEBO3MOXKHBI U T10-
qemy.

10. HarucaTh ypaBHEHHE XMMUYECKON PEAKIIUH MTOJTyUYSHHsI HEPACTBOPUMOTO THAPOKCH 1A
(OH) .

11. HamucaTh ypaBHEHHS] XUMUYECKUX PEAKIUH, TI0KA3bIBAIOIINX aM()OTEPHOCTD (OH) .
12. SO, — Na,SO3 - NaHSO3; — Na,SO3; — Na,SO4

buaer 7

7. B34Tbl paBHBIE MacChl KMCIIOPO/a, BOJAOPOAa U METaHa MPU OJIMHAKOBBIX yciaoBusx. Hailtu
OTHOILIEHHE 00BEMOB B3ATHIX ra30B.

8. Uro Ha3pIBaeTCs MacCOBBIM YuCIioM? YeMy paBHO YMCIIO HEHTPOHOB B aTOMAaX CIIEIYIOIINX
M30TOIIOB: lSN, 11QSn, 2%y .

9. Kakwue KuCIOTH MOTYT OBITH TIOJTYY€HBI HEMOCPECTBEHHBIM B3aUMOJICHICTBHEM C BOJIOH OK-
CHUOO0B: P205, COZ, N205, N02 8027

10. HartmcaTh ypaBHEHHE XUMUYECKON PEaKIUH MOTydeHHsI HEPACTBOPHUMOTO THAPOKCH 1A
(OH) .

11. HanmcaTh ypaBHEHHS] XUMHYECKUX PEAKIIHi, IOKa3bIBAIOIINX aM(pOTEPHOCTh (OH) .
12. Ba —» BaO — BaCl, —» Ba(NO3), — BaSO,

Buuer 8

7. Ha Bompoc, kakoit 00beM 3aliMeT | MOJIb BOJIBI TIPH H.Y., TTOJIy4eH oTBeT: 22.4 1. [IpaBuiib-
HBII JI1 3TO OTBET?

8. Uewm oTyIMUarOTCsl aTOMBI H30TOIIOB OJHOTO AieMeHTa? Ha3oBUTE 3IEMEHT, B aTOME KOTOPOTO
COJIEPKUTCS 26 DIIEKTPOHOB.

9. C xakuMH U3 NIEPEUNCIICHHBIX HUKE BEIIECTB Oy/IeT pearupoBath cojisiHas kuciaora: N,Os,
Zn(OH),, Ca0, AgNO3; H3PO4, H,SO4?CoctaBuTth ypaBHEHHUS PEaKIIU.

10. HamucaTh ypaBHEHHE XUMUYECKON PEAKITHH ITOJTYICHUS HEPACTBOPHUMOTO THIPOKCH 1A
(OH) .

11. HanmcaTh ypaBHEHHS] XUMHYECKUX PEAKIIHi, IOKa3bIBAOIITNX aM(pOTEPHOCTh (OH) .
12.P > P205 —> H3PO4 —> Cag(PO4)2 —> Ca(H2P04)2
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Buier 9

7. CKOJBKO MOJIEKYJ TMOKCH]IA YTIIepoia HAX0IUuTcs B | J1 BO3ayxa, eciii 00beMHOE CoaepKa-
nue CO; cocrasmuser 0.03% (n.y.)?

8. Kak nazpiBaroTcs uzoronsl Bojgopoaa? Kakos cocras snaep 3Tux u3oronos? HazoBure aie-
MEHT, B Siipe KOTOPOTro coaepkutcs 11 mpoToHOB.

9. Kakue u3 yka3aHHBIX BEIIECTB pearupyroT ¢ ruapokcunom Hatpusi: HNOs, CaO, COy,
Cd(OH),, P,0s5,CocTaBuTh ypaBHCHHS PEAKIIHIA.

10. HanncaTh ypaBHEHHE XMMUYECKON pEaKIUH MMOJIyUYSHHsI HEPACTBOPUMOTO THAPOKCH 1A
(OH) .

11. HanucaTh ypaBHEHHS] XUMHUYECKUX PEAKLMH, TOKAa3bIBAIOMINX aM()OTEPHOCTD (OH) .

Buier 10

6. Boruncauts maccy 2 1 Hp ipu 15°C u gaBnenun 100.7 xITa (755 MM pr. cT.).

7. KaxkxoBa coBpemeHHast popMyIHUpOBKaA MEPHOIUIECKOro 3akoHa? YUeMy paBeH 3apsij aapa u
YHCIIO AJIEKTPOHOB B aTOMaX CJIEAYIONIMX 3JIEMEHTOB: YTJIEpO/I, cepa, Menb, Oapuii, cepedpo.
8. Hamucate ypaBHEHUS peakiluii, JoKa3bIBarOIIMX 0cHOBHBIE cBoiicTBa FeO, Cs,0, HgO,
BizOg.

9. Hamucatpe ypaBHEHHE XUMUYECKON PEAKIUH MMOTYYESHHUS HEPACTBOPHUMOIO T'HIPOKCHIA
(OH) .

10. HamucaTh ypaBHEHHS] XUMUYECKUX PEAKIUi, TOKa3bIBAIOMINX aM(pOTEPHOCTh (OH) .
6.Ca— CaO— Ca(OH),—~ CaCO;— CaCl,

Buaer 11

1. Beruucnuts maccy 1 M N, npu 10°C u gaBnennn 102.9 ITa (772 MM pT. CT.).

2. KakoBa coBpemeHHas (hopMyIupoBKa NEpUOANYECKOro 3akoHa? Uemy paBeH 3apsn sapa
¥ YHUCIIO JIEKTPOHOB B aTOMax CJIEIYIONINX AJIEMEHTOB: YIJIepol, cepa, Meib, Oapwuii, cepedpo.
3. Hanucath ypaBHeHUs peakiinii, TOKa3bIBAIOIIUX KHUCIOTHBIE cBolicTBa Se0y, SO3,
Mn,O, P,Os, CrOs.

4. Hanucath ypaBHeHHE XUMHUECKOHN peakIMy MOTyuYeHUsI HEPACTBOPUMOTO THIPOKCH A
(OH) .

5. Hanucath ypaBHEHHS XUMHUYECKHUX PEAKIIHi, JOKA3bIBAOIINUX aM(POTEPHOCTh (OH) .

6. Cu— CuO— CuCl;—» Cu(OH);— CuOHNO3z— Cu(NOs3),

Buaer 12

1. Berancauts macey 0.5 M Cl, npu 20°C u nasnennn 99.9 kITa (749.3 mm pr. cT.).

2. Kak naspiBaroTcst usoromnsl Bojopoaa? Kakos coctas siaep 3tux uzoronos? HazoBure
DIIEMEHT, B SIIpE KOTOPOro coaepkutcs 11 npoToHOB.

3. CocTaBuTh ypaBHEHHsI peaklnii OTyYeHHS XJIOpUAa MarHus: a) AeMCTBUEM KHCIIOTHI Ha
MeTasut; 0) AeCTBHEM KUCIOTHl HA OCHOBaHME; B) JIEHICTBUEM KUCIIOTHI Ha COJb.

4. Hanucatb ypaBHeHHE XMMHUECKOH peaklMy MOJy4YeHUsI HEPaCTBOPUMOTO THIPOKCH 1A
(OH) .

S. Hamucats ypaBHEHUS XUMUYECKUX PEAKIIUN, JOKA3bIBAIOIMINX aM()OTEPHOCTH (OH) .

6.  Ca—> CaO — Ca(OH), - Ca(HCO3), —> CaCO;

buser 13

7. Onpenenuts 00beM, 3anumaeMsiii 0.07 kr N npu 21°C u nasiennu 142 kIla (1065 mm pr.
CT.).

8. Uem oTiM4arOTCA aTOMBI H30TOIOB OJTHOTO AneMeHTa? Ha3zoBuTe 371€eMEHT, B aTOME KOTOPOTO
COAEPKUTCA 26 SIEKTPOHOB.
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9. CocTaBUTh ypaBHEHUS peakuil MeX1y KHCIOTaMH U OCHOBAHUSMH, IPUBOIAIIUX K 00pa3o-
BaHuro coieii: NaNOsz, NaHSO,4, Na,HPO4, KsS, Fez(SO4)3.

10. HanucaTh ypaBHEHHE XMMUYECKON PEaKIIUH MMOJTy4YSHHsI HEPACTBOPUMOTO THIPOKCH/IA

(OH) .

11. HanncaTh ypaBHEHHS] XUMHUYECKUX PEAKLMH, TOKAa3bIBAIOMINX aM()OTEPHOCTD (OH) .

12. SO, — Na,SO3 - NaHSO3 — Na,SO3; — Na,SO,4

buier 14

7. beproneroBa conb npu HarpeBaHuu pasnaraercs ¢ oopasoanuem KCI u O,. CKoOIbKO IUT-
pos kucnopoza npu 0°C u gasnenun 101.3 kITA moxuo monyunts u3 1 moas KC1O3?

8. Uro Ha3pIBaeTCs MACCOBBIM UuCIoM? YeMy paBHO YUCIIO HEHTPOHOB B aTOMAaX CJIEIYIOIIUX
W30TOIIOB: 15N, 11QSn, 2%y

9. Kakue BemecTBa MOTYT OBITh IOJIY4€HBI IPY B3aUMOJICHCTBUU KUCIIOTHI ¢ coiIbio? Coiu ¢
conbto? Kuciotel ¢ ocHoBanuem? [IpuBecTu mpuMepsl peakiui.

10. HarucaTh ypaBHEHHE XMMUYECKON PEaKIIUH MMOyUYEHHsI HEPACTBOPUMOTO THAPOKCHIA
(OH) .

11. HanmcaTh ypaBHEHHS] XUMHUYECKMX PEAKLUH, TOKAa3bIBAIOMINX aM()OTEPHOCTD (OH) .
12.P > P205 —> H3PO4 —> Cag(PO4)2 —> Ca(H2P04)2

buaer 15

7. CKoJIbKO MOJIelt cotepkuTcs B 1 M WJI€abHOTO Ira3a Npu H.y.?

8. HammmmTe cHMBOJIBI U30TOIOB OJIOBA, AaTOMBI KOTOPBIX cofepxar 66, 68, 69, 71, 72 neitpo-
Ha

9. Kakue u3 yka3zaHHBIX THIPOKCHIOB MOTYT 00pa3oBath ocHOBHEIE comr: Cu(OH);
Ca(OH),;LiOH, Al(OH)3, KOH ?

10. HamucaTh ypaBHEHHE XUMUYECKON PEAKITHH ITOJTYICHHUS HEPACTBOPHUMOTO THIPOKCH/IA

(OH) .

11. HanmcaTh ypaBHEHHS] XUMHUECKUX PEAKIIHi, IOKa3bIBAIOIINX aM(pOTEPHOCTh (OH) .

12. Fe(OH)3 — Fe,03 > FEC|3 —> FE(N03)3

buier 16

1. Tlpu B3aumopeiictBuu ogHoro oorema CO u ogHoro oowsema Cl, 06pazyercst oquH 00beM
¢ocrena. YcranoBuTh Gpopmyiy ocreHa.

2. Tlowyemy macca aToma Imo4TH paBHa Macce siapa? OnpenenuTh MOJCKYISIPHYIO MacCy BOJBI,
MOJIEKYJIBI KOTOPOH COJIEprKaT TSHKEIIbIM N30TON BOAOPOA — AeTepuii?.

3. AHrTEIpHUIOM Kako# KUCIOTH MOXHO cuutath Cl,O7: a)XmopHoii; 0)XJI0pHOBATOM;
B)XJIOPHOBATHCTOM?

4. Hanwucarp ypaBHEHHE XUMUYECKON peaKkMy MOJyYEHHUs] HEPAaCTBOPUMOTO THAPOKCUIA
(OH) .

5. Hamucate ypaBHEHHUS! XUMHUYECKUX PEAKIUH, JOKA3bIBAIOMNX aM(OTEPHOCTh (OH) .
6. Cu— CuO — Cu(NOg3); —» Cu(OH), —» CuO

buaer 17

1. B 3amkayTom cocyze npu 120°C u nasnenun 600 kITa HaXOAUTCS CMECh, COCTOSIIAS U3
Tpex 00pemMoB O; u ogHOr0 00BeMa CH,4. KakoBo OyneT maBienue B cocyze, €ciid B30pBaTh
CMECH U NIPUBECTH COAECPKUMOE COCYAA K IEPBOHAYAIBHON TeEMIIEpaType?

2. DJIeMEHT MeJIb CYIIECTBYET B BUJIE JIBYX U30TOIIOB — %3Cu u ®Cu. Coneprxanue B IpUpo-
JI€ TIEpBOT0 M30TOma paBHO 73%, BTOpOro — 27%. BeluncinuTe OTHOCUTENBHYIO aTOMHYIO Maccy
Meau

3. Kakue u3 npuBeieHHBIX coelMHeHn oTHOCATCS K mepokcuiam NOy, KyOz, BaO,, MnO;
?
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4. HanucaTh ypaBHeHHE XMMHYECKON PEAKIINH MMOJYICHUS HEPACTBOPUMOTO THIPOKCH 1A
(OH) .

5. HanucaTh ypaBHEHHSI XUMUYECKUX PEAKINH, TOKA3bIBAIOIINX aM(POTEPHOCTh (OH) .
6. Cr—> Crz(SO4)3 —> Cr(OH)3 — NaCrO; —» CrCI3

OcHoegnble Knaccol Heop2aHuyecKux coOeOUHEeHUll, KOHUeHmpauuu.

Bapuant 1
1. Hanumure ypaBHEHUs1 peakluii, PU MOMOIIY KOTOPBIX MOYKHO OCYIIECTBUTH CIEAYIOLINE

MpEeBpaLCHHUS:

MgCl, -» MgSO, —» Mg (OH) ;, - MgO — MgCl,.
2. BeIpa3uTth B NPOLEHTAX KOHIIEHTPAIIUIO pacTBOpa, cojeprxkaiiero B 250 r Boabl S0 T TIOKO3bI.
3. Cxonbko rpammoB CuSOg4 conepsxkurces B 10 mut 0,2 M pactBopa ?
4. B 1 mutpe pactBopa HySO, comepxkurcs 49 r HySO4. Paccunrtarh MOJSPHOCTH — 3TOTO
pacTBopa.
5. Haiitu MomspHOCTh U MOJIsUIbHOCTH 15 % pactBopa H,SO4 (p =1,1 r/mi).
6. B 1 xr H,O pactBopeno 600 r KOH, mnotHocts pactBopa 1,395 r/min. Haiitu a) npouieHTHYIO
KOHIICHTpAI1i0; 0) MOJIIPHOCTb.
7. Ckonbko rpammoB 15 % - HySO4 nago npubaButh k 100 T 50 % - HSO4, yT06BI OTYYUTH
30% - pactBop ?
8. ComocTtaBuTh uncia Mojiekyn, cogepxamuxcs B 1 r NHsz u B 1 r Ny. B kakom ciiydae u Bo
CKOJIBKO pa3 4MCiI0 MOJIEKY OoJibLie?
9. Hnsa neitrpanuzanuu 20 mi 0,1 H pactBopa kucnots! norpedoBanocs 8 Mia NaOH. Ckonbko
rpamm NaOH coxepsxurt 1 11 3TOTO pactBopa ?
10. Ilpu BoccranoBieHun BogopoaoM 10,17 r okcuaa ABYXBaJE€HTHOIO MeTaia 00pa3oBaoch
2,25 r H,0, skBUBaJIeHTHAs Macca KOTOPOi paBHa 9 1/MO1b. BEIUHMCINTE SKBUBAIEHTHYIO MAcCy
OKCHJIa, MeTallJla U aTOMHYIO Maccy MeTaJa.

Bapuant 2
|.Hanummre ypaBHEHMsS peaklMii, IPU MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIOLINE

IIPEBPALCHMUS:
Cu -»CuO — CuCl; - Cu(OH),| — Cu(OH)NO3 — Cu(NO3),

2. BeruuciauTh NPOLIEHTHOE CoAepKaHue pacTBopa, coaepxamero: 60 r AgNOsz B 750 r BoIbI.
3. Cxonbko rpammoB BaCl; comepkurcs B 25 M 0,5 M pactBopa?

4. Paccuntats Cm pactBopa HpSO4 € ® =20 %. ITnotHoCTh pactBopa 1,15 r/mi.

5. Cxonbko MumuinuTpoB 10 % pactBopa kapOoHaTa HaTpus, INIOTHOCTH KoToporo 1,105r/m,
Hajo npubaButh K 1 12 % pactBopa, mioTHOocTh KoToporo 1,020 r/mii, 4toOb! nonyuuts 3 %
pacTBop?

6. Jlns metitpamuzanuu 20 ot 0,1 M pactBopa kuciotsel morpedoBaiock 8 mii NaOH. Ckonbko
rpamm NaOH conepxwut 1 11 3Toro pactsopa ?

7. o xakoro oObema Hano pazdaButb 20 mi 5 % - pactBopa HCI ¢ p= =1,1 r/mn, 4To6sl
HOJYYUTh PACTBOP ¢ MaccoBoit foiei 2 % u p= 1,02 r/m.

8. BrIpa3uTh B rpamMmax Maccy OJHOM MOJIEKYJIbI THOKCUA CEPBI.

9. K 100 mi 0,2 H H,SO4 no6asmmm 200 mut NaOH ¢ konnenTpanmeii 0,01 sxB/i1. CKobKO
muntuauTpoB 0,1 H NaOH HyxHO 106aBUTSH e11ie 10 MOJHOM HelTpain3aiuu pactBopa’?

10. OnpenenuTh SKBUBAJICHTHBIE MAacChl METAJIJIA U CEphI, eciu 3,24 T MeTaiia 00pazyroT 3,48 T
okcuaa u 3,72 r cynbduaa.

Bapuant 3
1. COCTaBI/ITB ypaBHeHI/ISI peaxunﬁ, C IIOMOIIIBHO KOTOpBIX MOXHO OCYHIQCTBI/ITI) YKaSaHHBIe

IIPEBPALCHMUS:
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Ba — BaO — BaCl, —» Ba(NOg3), — BaSO,

2. CKOJIBKO TpaMMOB PacTBOPEHHOro BemiecTBa conxepxkurcs B 50 r 3 % pactBopa xjopuaa
HaTpus’?

3. BblMHCINTH MOJSPHYIO KOHIIGHTpAlUIO pacTBopa cyibdara kamus, B 20 MJI KOTOPOro
coaepxutcs 1,74 r pacTBOPEHHOIO BEILIECTBA.

4. Ckonpko rpammoB Nap,COj3 comepxutcst B 500 Mt 0,25 M pactBopa?

5. Paccumtars Cy pactBopa ¢ MaccoBoil goneii Alx(SO4)s 20 % u mioTHOCTBIO 1,23r/CM”.

6. Ckonpko MuuUauTpoB 20 % pacTBopa COJSHOM KHUCIOTHI, IIIOTHOCTH KOTOporo 1,22r/mi,
Tpedyercs it pactBopenus 10 r kapOoHata KajibLus ?

7. Jo xakoro oobema Hano pa3zdaButh 1,5 1 20 %- pacTBopa XJopuaa aMMOHHSI, TUIOTHOCTh KO-
toporo 1,057 r/min, yTo0s1 mosryuuts 10 %- pacTBOp, INIOTHOCTH KOTOporo 1,029 r/mn?

8. CKOJIBKO MOJIEKYJ COAEP>KUTCS B 1 MJI BOJOPO/1a IPU HOPMAJIbHBIX YCIOBUAX?

9. HNusa weritpamuzanmu 60 mu 0,15 H pactBopa mienoun moTpeboBasioch 12 MIJI KHCIIOTHI.
OnpenenuTs SKBUBAJIEHTHYIO KOHIIEHTPAIIMH KUCIOTHI.

10. Ha Boccranosnenue 1,80 r okcua MeTaiuia u3pacxooBato 883 mi1 BOA0POJIa, U3MEPEHHOTO
IIPU HOPMAJIbHBIX YCIOBUSAX. BBIUNCIUTH SKBUBAJICHTHBIE MAacChl OKCHJIa U METaJlia.

Bapuant 4
1.CocTaBuTh ypaBHEHUS PEAKIHI, C MOMOIIBIO KOTOPHIX MOXHO OCYIIECTBUTH CIICTYIOIINE

HPEBpALLCHUS:
Ca— CaO — Ca (OH), —» Ca (HCO3) , —» CaCOs

2. Cxonbko rpammoB xsopuaa xkenesa (I1I) cogepxkurcs B 20 ma 4 % -pacTBOpa, MIOTHOCTH
koroporo 1,133 r/mn?

3. Cxounbko rpamMM ¢ocdarta HaTpus HAO B3sATh, 4T00bI puroroButh 2,0 1 0,5 M pactBopa?

4. Beruucants MOJIIpHYIO KOHIIEeHTpauuio 20 % pacTBopa XJIOpUAA LIMHKA, INIOTHOCTh KOTOPOTO
1,186 r/em’.

5. Kakoit 06vem 0,2 M pactBopa HpSO4 moxHo nipurotoButs u3 100 ma 0,5 M pactBopa?

6. K 100 ma 0,2 M H,SO,4 mo6aBumu 200 mur NaOH ¢ xornentpanueit 0,01 mMosb/n. CKoIbKO
muwnmuautpoB 0,1 M pactBopa NaOH HyxXHO 100aBUTH JONOJHUTEIBHO, YTOOBI MOJHOCTHIO
HelTpanu3oBaTh octaBiryocs Hy SO, ?

7. Cxoabpko MumuuTpoBl0 %- pacTBopa kapOoHaTa HATpHsl IIOTHOCTH KoToporo 1,105r/m,
Haj0 npubasBuTh K 1 1 2 % -pacTBopa, miIoTHOCTH KoToporo 1,020 r/mi, 94To0b! noay4uuTs 3 %-
pactBop?

8. Kaxkoii 00beM 1pn H.y. 3aHuMaroT 27x10% monekys rasa?

9. Ha nenrpanusanuto 20 M pacTBopa, coaepxkaiero B 1 i1 12 r menouu, u3pacxogoBato 24 mi
0,25 H pactBopa kucnotsl. Paccuntarh SKBUBaJICHTHYIO MaccCy ILIEJI0YH.

10. Kakoit 06vem 0,2 H pactBopa menoun notpedyercs ans ocaxaenus B suae Fe(OH)s Bcero
xenesa, coneprkamerocst B 100 mut 0,5 H pactBopa FeCls ?

Bapuant S
1. CocTaBUTh ypaBHEHHUSI pEAKIUH, C IOMOIIBI0 KOTOPBIX MOKHO OCYIIECTBUTD CIAEAYIOIINE

npespamieaust: Cr — Cry(SO4)3 — Cr(OH)3] — NaCrO, — CrCl;

2. Ckonbko rpammoB NaySOs cnenyer pactBoputh B 400 r Boxabel 11 monydeHus 8 % -
pactBopa?

3. CKOJBKO BOJBI U XJIOPUCTOTO KaJUsl HYXHO B3sTh, 4yTOOBI mpuroroButh 500 mm 20 % -
pacTBopa, IIOTHOCTh Kotoporo 1,133 r/em® ?

4. Beruncnute MossipHOCTh 10 % pacTBOpa a30THOM KHUCIIOTHI, INIOTHOCTH KOTOPOTO 1,056r/cm®,
5. Kakyto maccy 20 % pactBopa KOH nano mpubasuts k 1 kr 50 % pacTBOpa, 4TOOBI OIYIHTH
25 % pactBop?
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6. K 250 mn 1,6 M pactBopa HSO4 mo6asmmu 400 ma 0,35 M pacrBopa NaOH. Ckomnbko
MUATLUTIUIATPOB pacTBopa 1menoun (NaOH) Tpebyercs moOGaBUTH MOMOJHHUTEIBHO 110 TOJHON
HEUTpaau3aluy OCTaBUIEHCS KUCIOTHI?

7. o kakoro oobema Haao pazdasutb 500 mi 20 % -pactBopa NaCl, miotHocTh kKoTOporo 1,152
/M1, 4TOOBI OXY4UTh 4,5 % -pacTBOp, INIOTHOCTH KOoTOporo 1,029 r/mi.

8. B3sThI paBHBIE MacChl KUCJIOPOAa, BOAOPOJa U MEeTaHa MpHU OJIMHAKOBBIX yciaoBusax. Hailtu
OTHOILIEHHE 00BEMOB B3ATHIX Ta30B.

9. Mna medtpammsanuu 30 mu 0,1 H pactBopa mienoun morpeboBasioch 12 MII KHUCIOTHI.
OrnpenenuTh SKBUBAJICHTHYIO KOHIIEHTPALIUU KUCIIOTHI.

10. s veritpanuzauu 20 M1 pacTBOpa, coaepskamero 2.4 T KUCIOTHI, TOTpedoBaIoch 25 M 2
H pactBopa menoun. OnpeneauTb HOpMaIbHOCTh PACTBOPA KUCIIOTHI U €€ 3KBUBAJIEHTHYIO Mac-

cy.

Anekmpoaumuueckasn ouccouuauus. Booopoouwtit nokazamesn.

KonTposasnas padora 1

1. BeraucnuTh KoHLIEHTpanuio xjaopua-uoHoB B 0,03M pactBope xiopuaa 6apus.

2. Onpenenuts pH 0,01M pactBopa ruipokcuia Kaausl.

3. Onpenenuts pH 0,01M pactBopa HF.

4. Jna 0,2 M pactBopa Hekotopoir kuciotel pH = 3. Haiftu KOHCTaHTy U CTeneHb
JTUCCOLIMAIIUY ITOM KUCIIOTHI.

5.BeIuuCINTh KOHIICHTPALIMIO UOHOB HATPUS M MOHOB BOJOpoja B pactBope, 200Mi1 KOTOpOTO
coaepxut 0,8r TUAPOKCUIA HATPHUS.

KonTpoasnas padora 2

1. BplUMCINUTL KOHIEHTPAIMI0 MOHOB HATpus M cylbdaT-uoHOB B 5% pactBope cynbdara
Hatpus (p = 1,042 r/mn).

2. Paccuurats pH 0,3% pactBopa HCIO, (p=1,002r/mm).

3. Onpenenuts pH 0,1M pactBopa ruapokcusa aMMOHHUSL.

4. PaccunTath creneHb auccounanuu HoS u koHneHTpanuio KUucinoTel, ecinu pH pacTtBopa paBeH
5,3.Jlucconnanueit mo BTOpor CTyneHu mpeHeopeyb. KH1:6-1O'8.

5.Kakyro Maccy a30THOHW KHCIOTBI HeoOXxoaumo pactBoputh B 200Ma Boasl, uToObl pH
MOJy4eHHOT'0 pacTBOpa cTaji paBeH 2,57

KonTpoubnas padora 3

1.Beraucinuth KoHIEHTpaImoo HUTpaT-uoHoB B 0,02M pactBope AI(NO3)s.

2. Kakyto maccy KOH nano pactBoputs B 1 11 Boasl, 4ToObl pH mosydyeHHOTro pacTBopa cTaji
paBeH 127

3. Onpenenuts pH 0,01M pactBopa HCN.

4. Beranciuts crernens muccormarmu 1 pH B 0,01M pacreope HCIO. Ka(HOCI)=5 -10°

5. Bo CKOJIBKO pa3 U3MEHHUTCS CTETIEHb IUCCOIMAIIMA U Ha CKOJIbKO €IUHHII M3MeHHuTCst pH, ecim
pacTBoOp ciaboro 3ekTponuTa pazdoasuts B 100 pa3?

KonTpoJsbnas padora 4
1. Beruuciuts pH 0,2% pactBopa Ba(OH), (p = 1,002r/mu).

2. Beramcnuts kounenTpauuio Sre* u NOs B 8% pactsope Sr(NOs),  (p = 1,072r/mm).
3. Onpenenuts pH 0,01M pactBopa HCLO.
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4. Paccuurath koHueHtpanuio H NO, npu koropoii ee creneHs auccounanuu pasHa 0,2%.
Boraucnuts pH Takoro pactsopa.

5. PaccuuTarh CTENEHb AUCCOLMALIMM YTOJIbHOM KUCIOTHI 10 MEPBOM CTYIIEHU U KOHLIEHTPALIUIO
pactBopa, eciu pH pactBopa paseH 4,5.

KonTpoasnas padora 5

1. PaccuntaTh KOHIIEHTpAaLlMU HOHOB Oapus U XJopua-uoHoB B 0,5 M pacTBope xjopunaa Oapus
BaC|2 .

2. Paccunrars [OH-] B pactBOope, pH kotoporo pasen 3,28.

3. Onpenenuts pH 0,01M pactBopa HS (aucconmanueit mo BTOpoid CTyrieHu TpeHeOpeyn ).

4. Crenenp nuccounanuu HBrO B pactBope u pH pactBopa coorBercTBeHHO paBHbl 0,04% u
5,3. OnpenenuTh KOHLIEHTPALMIO PACTBOPA KUCIOTHI U KOHCTAHTY €€ JUCCOLUAIIH.
5.BbrIuncanTh KOHLIEHTPAIMI0O HOHOB HATPHUsi U MOHOB BOJAOpOJa B pactBope, 100 My koToporo
coaepxut 0.2 T ruapoKcuaa HATPUS.

KonTpoasnas pabora 6

1. Bor4uciiuTh KOHIIEHTPALUIO HOHOB Oapus u HuTpaT-uoHoB B 0,003M pactBope Ba(NO3),.

2. Kaxkoii pactBop umeer 6osee menounyto cpeay: 2% KOH (p = 1,016r/mn) wiu 1,6% pactBop
NaOH (p = 1,016r/m).

3. Onpenenuts pH 0,01M pactBopa HCN.

4. Omnpenenuth KOHCTAHTY IUCCOIMAIMK TUIaBUKOBOM kuciaotel HF um pH pactBopa, eciu
crenenb aucconuaiuu ee B 0,25M pactBope 5,1%.

5. KOHCTaHTa AMCCOILMALHMH a30THCTON KHCioThl paBHa 5,1 - 10™. Beramcnuts crereHs
mucconuauu HNO; B ee 0,01 M pacTBope U KOHIICHTPAITUIO HOHOB BOJOPO/IA.

KonTpoJsbnas padora 7

1. PaccuntaTh KOHIGHTpAIMH HOHOB Kamus u moHoB HPO,” B 3% pactBope K;HPO4 (p =
1,021r/™mm).

2. Kakyro maccy KOH HeoOxoauMo pacTBOpHUTH B 311 BObl, 4ToObl pH moiydeHHOro pactsopa
crai paseH 11,57

3. Onpenenuts pH 0,1M pactsopa HF.

4.Bpruuciute pH B 0,02M pactBOope cepHUCTON KHUCIOTHI. J(ucconuanueid KUCIOThl BO BTOPOH
crynenn npene6peus. Ky (HoS05)=1,6- 102,

5. Crenenp nucconmanuu HCN u pH pactBopa paBubl coorBeTcTBeHHO 0.09% 1 6. OnpenennTs
KOHLEHTPALMIO PACTBOPA U KOHCTAHTY IUCCOLMALIMNA KHCIIOTBHI.

KonrtpoubHnas padora 8

1. PaccunTtaTh KOHILEHTpALMIO MOHOB XJIopa B pacTtBope, B 100mMi koToporo coxepxkurcs 0,51
BaC|2.

2. Kako# pactBop umeet 6oinee kuciyro cpeny: 1% HCI (p = 1,003r/mn) wim 1% pactop HCIO,
(p = 1,005r/mi1)?

3.0Onpenenuts pH 0,1M pactBopa HNO,.

4. Onpenenuts pH 0,01M pactBopa KOH.

5. Crenens muccommanmi HCN m pH pactBopa paBubl coorBercTBeHHO 0.089% m 6.05.
Onpenenuts KOHLUEHTPALMIO pacTBOpPa M KOHCTAHTY AUCCOLMALUN KUCIIOTHI.

KonTpoJsbnas padora 9
1. PaccunTarh KOHIICHTpAIIMKA HOHOB XJjiopa u amomuaus B 0,2M pactBope AICl;.
2. Paccuurars pH 0,0001M pactBopa KOH.
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3.0mnpenenuts pH 0,01M pactBopa HCLO.

4. pH 0,IM pactBop HEKOTOPOM KHUCIOTHI paBeH 3. PaccuWTaTh KOHCTAaHTY M CTEIECHb
JIACCOLMALAN 3TOM KUCIOTBHI.

5. Bo ckompko pa3 koHneHrtpauus moHoB H' B 0,1H pactBope HNO, 6onpme uem B 0,1H
pactBope HCN?

KonTpoJubsnas padora 10

1. Paccunrarp koHnentpainuo noHoB NOs B pactBope, B 200Ma kotoporo coaepxkurcs 0,1t Ba
(NO3)2.

2. Borauciuts pH 0,1% pactBopa Ba(OH), (p = 1,005r/mn).

3.0mnpenenuts pH 0,01M pactBopa HCLO,.

4. OmnpenenuTh KOHCTAHTY OHUCCOIMANMM TUIaBUKoBOM kucioTel HF m pH pactBOpa, ecnm
crenenb qucconmanuu ee B 0,25M pactBope 5,1%.

5. Kmy(HsPOy) = 7,11 - 1073, [Ipenebperas auccoruanueid Mo IPyruM CTYNCHSIM, BBIYUCIUTH
konnenTpamuio [H'] B 0,5M pacrBope H3POj.

KonTpoasnas padora 11

1. BBIMHCIUTH KOHIICHTPAIIMIO MOHOB HATpusi U cynbdar-uoHoB B 2% pacTBope cynbdara
Hatpus (p = 1,02 r/mn).

2. Borauciuts pH crienyromux pactBopos aektponutos: a) 0,01M NaOH; 6) 0,01M HCI.
3.0Onpenenuts pH 0,01M pactBopa HCLO.

4 Jlna 0,01 M pactBopa Hekotopoit kucinotel pH = 4. HaliTu KOHCTaHTYy AMCCOLMAIIMM 3TOU
KHCJIOTHI.

5. Crenenb aucconuanuu ciaaboi omgHoocHOBHOM kucioTel B 0,2H pactBope paBhHa 0,03.
Berauciuts 3adenus [H'], [OH] u pOH s sToro pacteopa.

KonTpoasnas pabdora 12

1. BoIYMCIIUTh KOHIICHTPAIMIO HOHOB KaJblius U HUTpaT-uoHOB B 0.002 M- pactBope Ca(NO3),.
2. Beruucnuts pH 0,02M pactBopa kuciots! HI.

3.0Omnpenenuts pH 0,01M pactBopa NH4OH.

4. KOHCTaHTA JHMCCONMAIMH Aa30THCTON KHCIOTHI paBHa 5,1 - 10™. BbrumcianTsh cremeHsb
muccorranuu HNO; B ee 0,01M pacTBope ¥ KOHIIEHTPALHIO HOHOB BOJOPOAA.

5. Husa 0,01 M pactBopa Hekotopoit kucnotsl pH = 4. HailTu KOHCTaHTy JUCCOLMAIIUU STOM
KHCJIOTHI.

Komnnexcnas konmpovnas padoma no pagHoeecusm 6 pacmeopax
anexkmpoaumoe (pH, IIP, 2uoposiu3s)

buner Nel
1. Ucxons u3 npousBenenus pactsopumoctu CaCOs, Haiitu Mmaccy CaCOs, coaeprkaiiyro B
100mn ero HaceimenHoro pacteopa. [IP(CaCO3)=4.8- 10°.
2. PactBopumocts Ba(JO3); pasra 2,8-10™ Mons/i1. Beraucuts I1P.
3. O6pa3yercs u ocanok xyopuaa ceunia, eciau kK 0,1 H pactBopy Pb(NOs3), 100aBUTh paBHBIN
o6bem 0,4 H pacteopa NaC1? TIP(PbCl, )=2-107.

4. Boruucnuthb cteneb auccorpanuu u pH 0,01M pactBopa HCIO.

5. K 0.2 M pactBopy HCN nob6asunu takoe konudectBo KCN, 4TO KOHIIEHTpaIus COU B pac-
TBOpe ctana paBHa (.02 Monw/n. Kak u3MEHHUTCS TIPU 3TOM CTENEHb TUCCOIUAIIMNA CHHIIIBHON
KHUCIJIOTHI?
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6. Hanmcats cxemy ruznponusa KF. Berancauts koHcTtanTy ruaponusa KF. Onpenenurs creneHp
ruapoausa 3toi comu B 0,01M pactBope u pH pactBopa. HeoOxonumpie 1aHHbBIE B3STh U3 CIIpa-
BOUYHHKA.

7. lpu 60°C Kw=10"3. Cunras, uro K, (H NOZ):4><1O'4 HE U3MEHSETCS C TEeMIIepaTypou, omnpe-
nenuts pH 0,001M pactBopa KNO; npu 60°C. Harucarn cxemy ruaponnza KNO;.

buner Ne 2.
1. PacrBopumocts Ag>SO,4 paBHa 2,68 - 10"°moub/11. BoI4HCIUTS IIp.
2. Ilpousseaenue pacrBopumoctu PbCO3 paBHO 1,5-10" . Beruncauts Maccy MOHOB Pb**, co-
nepxanuxcs B 1 11 HaceimeHHoro pactBopa PbCOg3, BeIpa3uB ee B MUJLTUTPAMMAaX.
3. K 50 mi 0,001 M pactBopa HC1 no6aumm 450 ma 0,0001 M- pactBopa AgNOs3. Bemazer nu
0caJIoK xJiopuaa cepedpa? HP(AgC1)=1,8-10'10?

4. PaccuuTarth cTerneHb AUCCOIUAINY TUapoKcuaa ammoHus U pH ero 5%- pactBopa (IJIOTHOCTD
pactBopa p=0.97 r/mi).

5. Bo ckonbko pa3 Heobxonumo pazbaButh 100 mit 0.01 M pactBopa cunmibHO#M kuciaoTel HCN,
4yTOOBI CTETNIEHb AUCCOLMAIIMKI KUCIOTHI Bo3pociia B 4 paza? Kak uzmenurcs pH pactBopa?

6. pH 0,IM pacTBOpa HaTpueBOM COJM YKCYCHOW KHUCIOTHI paBeH 10. BbluMcinTh KOHCTaHTY
nuccormanuu 3Toi kucinotel. Hanucats cxemy ruaponmza CH3COONa.

7. CpaBuuts cremnenb ruaponusa u pH cpeast B 0,1M u 0.001M pactBopax KCN. Koncranra
nuccouuanuu cuHuiabHoM kucnotsl HCN paBHa 4,8x10™°. Harmcars cxemy rugponusza KCN.

buner Ne 3.
1. Jns pactBopenus 1,16 r PbJ, motpe6oBanocs 2 i1 Boasl. Haiitu ITP PbJs.
2. Tlpoussenenue pacrBopumoctu CaCOs3 paBHO 4,8-10°°. Borunciuts KOHIICHTPAIIHIO Ca”
0,01 M pactBope Na,COs, Haxoasmemcs Hax ocagkoM CaCOs.
3. OOpasyetcs 1 ocaiok cyibdara cepedpa, ecnu k 0,02 M pactBopy AgNO3 106aBUTH paB-
HbIil 00beM 1M pactBopa HySO4 ? TTP(AE,SO4) = 2.10>,

4. Haiitu xonuentpauuto NH4sOH, npu xotopoit ee crenenp auccounanuu paBHa 2%. Berunc-
JIUTHh KOHLIEHTPALUIO HOHOB BOJOPOJIa B TAKOM PacTBOPE.

5. K 0.2 M pactBopy HCN no6asuiu Takoe xkoarnuectBo KCN, 4To KOHIIEHTpAIUs COJU B pac-
TBOpe ctaia paBHa 0.02 monw/n. Kak M3MEHUTCS MPU 3TOM CTEMEHb JNUCCOLMAIIMN CHHUIBLHON
KHCIIOTHI?

6. Hanmcate cxemy ruapoiun3a U BeMUCIUTh KOHCTaHTy ruapoinza NHsCl. Onpenenuts cre-
neHb ruaponu3a 3toii conu B 0,01M pactBope u pH storo pacteopa. K (NHsOH)=1,79x 107,

7. JJakmyc n3mensier okpacky B uarepnaie pH ot 5 1o 8,3 (pH<5 — kpacusiit uBetr; pH=5<8,3 —
¢uonerossiit uBetT; pH>8,3 — cunmii nBet). KakoBa 6yzner okpacka nakmyca B 0,001M pactBope
arterata Hatpusi CH3COONa, eciin koHCTaHTa THAPOJIM3a STOW COJIM paBHA 5,6><10'9? Hamucatn
cxemy ruaponnza CHz3COONa.

buner Ne 4.
1. IlpousBenenue pactBopumoctd Cu(JOs3), paBHO 1,4-107. CpaBHUTH KOHIIEHTpALMIO HOHOB
JO3" B Hacwimiennom pactBope Cu(JO3),, He copepkaleM APYTruX 3JIEKTPOJUTOB U B PaCTBOPE
conepxamiem CuSO, B konnentpauuu 0,05 Monb/m.
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2. Ucxona u3z npoussenenus pacrBopumoctu CaCOj Haiitu Maccy CaCOs, comeprkalnyrocst B
100 MJ1 ero HaChIIIEHHOT'O PacTBOpPA.

3. [Ipoussenenue pactBopumoctu Ag,Cr,O; paBHO 2,0-107. Bbimager 1 ocamok MIpU CMEIUBA-
Huu paBHbIX 00beMoB 0,01 M pactBopoB AgNO3 u K>Cr,07 ?

4. Tlepekucn Bomopona HyO; siBisieTcs ci1aboit KUCI0TON. BBIUUCINTD CTENEHb TUCCOIUAIIUN 1
pH 1M pacTtBopa nepekucu Bogopoa, eciiu K,=1.4-10™,

5. Paccunrars KoHIeHTpauuio noos CIO™ B pactsope, 150 M1 kotoporo coxepxkar 1.5 107 mo-
neit HCIO u 1.5 107 moeit HCI.

6. MnaukaTtop METWJIOBBIM OpPaH)KEBBIM M3MEHSET OKPACKY KPACHBIM<>KENTHI B HMHTEpBaje
pH=3,2<>4,4. KakoBa Oyner okpacka uaaukaropa B 0,1M pactBope Na,COs, ecnu m3BecTHO,
410 1) TMIpOAN3 MPOTEKAET M0 NEPBOU CTYNEHH; 2) KOHCTAHThl AUCCOLMALIMM YTOJIbHOW KUCIIO-
ThI MO TIEPBOM U BTOPOU CTYNEHAM COOTBETCTBEHHO PaBHbI KH1:4,3><10'7; Kﬂ2:5,6x10'11? Hamu-
cath cxemy rujaponmsa Nay;COs.

7. Beruncnuth koHcTaHTy rugponusza KF. Onpenenuts crenens rugponusa 3toi conu B 0,01M
pactBope u pH pactopa. K, (HF)=6,6x 10™. Hanucars cxemy ruaponuza KF.

buner Ne 5.
1. B 500 mn HaceimeHHoro pactBopa PbF, conepxurcs 245 mr pactBopeHHOro Bemiectsa. Boi-
yuciauth I1P.
2. Mox#o sii B 1 71 Boasl pactBoputh 5 T Caz (PO4),? B kakoM MHHHMaIbHOM 00BEME BOIbI
MO>KHO PaCTBOPHTH 3TO KOJIMYECTBO BellecTBa?
3. K 100 mx 0,001 M pactBopa CuCl, mo6asmm 450 mur 0,0001 M- pactBopa Na,S. Bemaner
1 ocagok CuS? ITP(CuS)=4,0-10"87

4. OnpenenuTh KOHCTaHTY Auccolranuu miaBukoBoil kucinotel HF u pH pactBopa, eciu ee cre-
neHpb qucconuanuu B 0.25 M pactBope paBna 5.1%.

5. Kak usmenurcs pH, ecnu x 1 1 1 M pactBopa ruapokcuga ammonust npu6asuts 100 mi 20%-
pactBopa xjopujaa aMmmonus (p=1.057 r/mn)?

6. Hanncats cxemy ruaponusa u onpeaenuts pH 0,1M pactBopa K3PO4, ecniu uzBectHo, uto 1)
TUPOJIN3 TPOTEKAET MO MEPBOM CTYNEHHU; 2) KOHCTAHThI Auccoluanuu oprodochopHoil kucio-
THI 110 NIEPBOM, BTOPOM U TPETHEN CTYIEHIM COOTBETCTBEHHO PaBHBI KH1:7,9><10'3; Kp=1x10"";
K,3=4,5x10*2,

7. Harmcats cxemy ruaponnsa i Beranciuts pH 1M pacropa NaF, ecin K, (HF)=6,6x10™,

buner Ne 6.
1. Onuu rpamm PbJ; MmoskeT ObITh pacTBOpeH B 1730 M Bozbl. Beraucauts I1P.
2. MoHO 11 B 5 J1 BOAbI pacTBOpUTH 7 T ruapokcuaa uuuka(ll) ? B kakom MuHUManbsHOM 00b-
€Me BOJIbI MO’KHO PAaCTBOPUTH 3TO KOJIMYECTBO BEIIECTBA?
3. K 100 ma 0,01 M pactBopa NiC1; no6asumu 450 ma 0,0001 M- pactBopa Na,S. Beimazet nu
ocazok NiS? ITP(NiS)=2,0-102?

4. Crenens nucconuanuu 6pomMHoBaructoit kuciotsl HBrO B pactBope u pH pactBopa cooTBeT-
ctBeHHO paBHbI 0.04% u 5.3. OnpenenuTs KOHIIGHTPAIIUIO PACTBOPA KUCIOTHI M KOHCTAHTY €€
JUCCOLIMALINY.

5. Bo ckosbKO pa3 U3MEHUTCS CTENEHb AUCCOIUAIIMY U Ha CKOJIBKO €MHUIL n3MeHuTcs pH, eciu
pacTBOp ciaboro 3ekTponuTa pazdoasuts B 100 paz?
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6. Hamucarp cxemy ruaponmsa u Berarcauth pH 0,1M pactBopa amerara marpus CH3COONa,
eciu KoHcTaHTa auccouuanuu ykeycHoit kucnorsl K (CH3COOH)= 1,8x107.

7.Hammucats cxemy rumpponusa Na,SOs u paccuurats pH 0,1M pactBopa, eciiu THAPOIJIU3 TIPOTE-
KAeT 0 MEepPBOM CTYIEHU. KOHCTAHTHI JUCCOLMALIMM CEPHUCTON KHUCIIOTHI 110 IIEPBOW U BTOPOH
CTYIICHSIM COOTBETCTBEHHO PaBHbI KH1:1,7><10'2; KH2:6,8><10'8.

buiter Ne 7.
1. B 500 m nHaceimenHoro pacrBopa PbF, comepskutcst 245 Mr pacTBOPEHHOIO BelecTBa. Boi-
yucauth [1P.
2. Moxno mm B 10 11 Boas! pacTBopuTh 3 T kapOoHata 6apus (1) ? B kakom MUHMMaJIbHOM 00'B-
€Me BOJIbI MOKHO PACTBOPHUTH ITO KOJTMUYECTBO BEIIECTBA?
3. K 100 mu 0,00001 M pactBopa MgC1, nob6aswmimu 400 M 0,0001 M- pactBopa Na,COs. Bri-
nazaet jau ocagok Mg CO3 ? [TP(Mg C03)21,0-10'5?

4. Paccunrats koHueHntparuio HCIO, npu xoTopoii ee crenenp aucconuanuu paBHa 0.2%. Bei-
yucnuth pH Takoro pactsopa.

5. Bo ckonbko pa3 HeoOxoaumo paszbaBute 20 mu 0.1 M pactBopa NH4OH, 4t0o65bI cTeneHb
JIUCCOIMAIIMU ATOT0 OcHOBaHus Bo3pocia B 10 pa3? Kak usmenurcs pH pacrBopa?

6.0mpenenuth crenenb ruapoiausa coimu NaNO, ,ecnu u3BectHo, uTo B 200 11 pacTBOpa comep-
xutcs 10 r pactBopénHoit conu. pH manHoro pactBopa paBeH 8. HamucaTh cxemy rujposimnsa
NaNO,.

7.Crenens ruaponusa pactsopa conu NH4Cl pasna 0,2.

KH(NH4OH)=1,79><10'5. Ornpenenuth KOHIIEHTPAIMIO pacTBopa coyd. Hamucate cxemy ruapo-
musa NH4CI.

buner Ne 8.
1. IlpousBenenue pacreopumoctu AgBr paBHO 4,0-10™. Borancuts KOHIIEHTPAIHIO HOHOB Ag"
B 0,1 M pactBope NBr.
2. B xakoM MUHUMAaJIbHOM KOJIMYECTBE BOABI MOKHO pacTBOpUTh 1 r CuS?
3. K 50 mi 0,00001 M pactBopa MgC1;, no6asmmu 400 mi 0,0001 M- pactBopa NaOH. Brima-
et 1 ocagok Mg (OH); ? ITIP(Mg(OH); )=3,2-10™?

4. Crenenp nuccounauuun HCIO B pactBope u pH pactBopa paBHbl coorBeTcTBeHHO 0.63% U
5,1. PaccunTarh KOHLIEHTPALMIO paCTBOPA U KOHCTAHTY JTUCCOLMALINN KUCIIOTHI.

5. K 0.2 M pactBopy HCN no6aBuiu takoe koiaudectBo KCN, 4TO KOHIIEHTpalus coJid B pac-
TBOpe crana paBHa 0.02 monb/in. Kak U3MEHUTCS MPHU 3TOM CTENEHb JAUCCOLHUAIMU CHHUILHON
KHUCJIOTHI?

6. pH pactsopa com NaNO; pasen 8. K, (HNO,)= 4x10™.Onpenenuts KOHIEHTPALHIO PacTBO-
pa. Harmucats cxemy ruaposmza NaNO..

7. Hanmcate cxemy runpoiusza ZnSO4 u paccuutats pH 0,1M pacTBopa, eciu M3BECTHO, YTO
TUIPOJIN3 MPOTEKAET MO MEePBOM CTYNEHH, a 3HaYeHHs] KOHCTaHT nuccounanuu Zn(OH); no nep-
BOM M BTOPOM CTYNEHSIM COOTBETCTBEHHO PaBHBI KH1:4><10'5; KH2:1,5X10_9.P3CC‘{I/IT3TB KOH-
CTaHTy THIIPOJIA3a COJIH IO ITEPBOM CTYIICHH.

Kunemuka xumuueckux peaxuyuii
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KourpoJabsHas padora 1.

5. Kakwue peakiiny Ha3bIBarOTCS TOMOTEHHBIMU, a Kakue — retreporeHubivu? [IpuBeaute mo
OJIHOMY TIPHMEDY.

6. Kaxkue peakuuu HazpiBatoTcs ipoctbiMu? [IpuBenure mpumep.

7. Paznoxenue oxcuaa azota (V) BKIOYAET CIEYIONINE CTAIUU:

N,Os — N>Oz + O,; NoOz3 — NO> + NO; NO + Ny,Os — 3NOo; 2NO, — NyOy;
VYKaxxure, Kakue 3JIEMEHTApHbIC aKThl 3TON PEAKLUU SIBJIAIOTCS MOHOMOJIEKYJIIPHBIMHU, &

Kakue — OUMOJIEKYJISIPHBIMU.

8. YTo Ha3bIBAIOT MOPSAIKOM KHHETHUYECKOI'O YPAaBHEHUSI XUMUYECKOM peakiun?

9. s nocnenosarensHoii peakuuu A — B — C — D Obutn ornpeiesieHsl 3Ha4eHUs

KOHCTaHT CKOPOCTH:

ki= 0,02 C'l; ko=2 C'l; ks= 200 ¢, Kakas u3 cranmii sengercs CKOpPOCTH omnpenenstoniei? [laiire

KpaTKkue OObSICHEHHUS.

10. BemectBa A u b — ra3sl. Peakuus Mex 1y HUIMH MIPOTEKAET C OY€HBb OOJIBIION

ckopocthio. Kak, He nmpuberas k

M3MEHEHHUIO TEMIIEPATYPhl U BBEIEHUIO HHIMOUTOPA, 3aMEIJIUTh CKOPOCTh PEAKIIUU MEXKTY

STUMHU BELLIECTBAMU?

11.  HanmmmuTe BhIpa)kKeHHUE CKOPOCTH peakiyii, MpoTeKarolux no cxeme A+B = AB, ecnu:

a) A u B —ra3zoo0pasHsie

BemiecTBa; 0) A u B — BemiecTsa, HaxosIMecs B pacTBOpe; B) A — TBepl0€ BellecTBO, a B —ra3

WM BELLECTBO, HAXOSIIEECs B PACTBOPE.

12. Bo ckonbko pa3 crieayeT yBenu4UTh KOHIIEHTpaluio okcuaa yrieposa (1) B cucteme

2CO = CO; + C, ckopocTh

pEaKIMK yBEIMYMIACh B UeThIpe pa3a?

13.  Kakwue u3 nepeuncieHHbIX BO3ICHCTBUN IPUBEAYT K N3MEHEHHIO KOHCTAHTHI CKOPOCTH

peaKkUMu: a) U3BMEHEHHE

NaBJleHus; 0) N3MEHEHHE TeMIIEpaTyphl; B) U3BMEHEHHE 00beMa PEakKIIMOHHOTO COCY/1a; T)

BBEJICHUE B CUCTEMY KaTallu3aTopa; 1) U3MEHEHHE KOHIIEHTPALUN pearupyromux BenecTn?

14.  Kakoe BiaMsiHHE OKa3bIBAET MEpEMEIINBAHUE Ha CKOPOCTh MPOTEKAHUS IeTePOreHHOMN

XUMHUYECKON peakluu: a) BO

BCEX CIy4yasiX YBEIMUMBAET CKOPOCTh peaklnu; 0) B HEKOTOPBIX CIydasiX yBEINYUBAET CKOPOCTh

peaKIMy; B) HE BIMSET Ha CKOPOCTh PEeaKLuu?

15. Brnustnue Temnepatrypsl Ha CKOpOCTh XuMudeckoi peakiuu. [Ipasmio Bant-T'odda.

16. ITpu 20° C xoHCTaHTa CKOPOCTH HEKOTOPOM peakuuu pasHa 10 “yun, a mpu 50° C —

8- 10" mun™. Uemy

paBeH TeMIepaTypHblii KO3 PUIUEHT CKOpOCTH peakuuu: a)2; 6) 3; B) 47

17. Ecnu koHcTanTa ckopocTtH oHOM peakiuu (K') 60Iblie KOHCTAHTBI CKOPOCTH BTOPO

peakiuu (K”), To Kakoe

COOTHOILIEHUE MEXKIY PHEPTUSMHU aKTUBAIIMU 3TUX peakuuil mpaBuiibHO: a) E'3> E";; 6) E/3 <

E"a; B) HeNb3s ONpeenuTh.

18. UYemy paBHa 3HEpIHs aKTUBALMM PEAKIUH, €CIIA MIPU MOBBIIICHUH TeMIiepaTypsl oT 290

10 300 K ckopocTh

peakuu yBeanuuBaercs B 2 paza?

19. Kak u3menurcs ckopocth npsimoit peakiuu No(r) + 3H(r) > 2 NH3 ecnu a) yBenuuuth

JIaBJICHUE B CUCTEME B 3

pasa; 0) yMEeHbIINTH 00BbEM B 2 pa3a; B) yBEIHMUUTh KOHIEHTpanuio N B 4 paza?

KonTpoabnas padora 2.
1. CkopocTh XMMHUYECKOM peakinu (CpeaHsIsi U MTHOBEHHAs!).
2. 3aKOH JIeHcTBUS Macc Uil HEOOPAaTHUMBbIX pPeaKIHii.
3. MexaHu3M XUMHYECKHUX IIPOLECCOB. DJIEMEHTapHAas peaKIIUs.
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4. MoneKylIspHOCTb peakliiy, IOPSA0K XUMUUECKON PEaKIIUH.

5. Kakue peakiiuu Ha3bpIBatoTCs Cl0kHbIMU? [IpuBeauTe npumep.

6. BemectBa A u b — HecMmemmBatoniecs )kuakocT. Kak cieayer nocTynurs, He npuoderas K
M3MEHEHHUIO TEMIIEPATyphl U BBEICHUIO KaTalIu3aTopa, YTOObI YBEIHUUTh CKOPOCTh PEAKIIHH
MEXly 3TUMU BellecTBaMU?

7. Hanuute BhIpa)KkeHUE CKOPOCTH PEAKIUI, TPOTEKAOIIECH B TOMOI€HHOM CUCTEME T10
ypaBHeHHUIO A + 2B = AB; u onipezenuTte, BO CKOJIBKO pa3 YBEIMUUTCS CKOPOCTh TOM peakluu,
€CJIM a) KOHILIEHTpalus A yBelIuyuTcs B 2 pasa; 0) KoHIeHTpalus B yBenuuurcs B 2 pasa;
KOHIICHTpPALUsi 000OMX BEIIECTB YBEIMYHUTCA B 2 pasa.

8.Hanumure ypaBHenue ckopoctu peakiuu C + O, = CO; 1 onpenenure, BO CKOJIbKO pa3
YBEJIMUYUTCS CKOPOCTh PEAKLUU IPY YBEIMYEHUH KOHLIEHTPALUU KUCI0poaa B 3 pasa.

9. YBenuueHue CKOPOCTU PEAKIMY C MOBBIIICHUEM TEMIIEPATYpPbl, BbI3bIBAETCS TTIABHBIM
00pa3oM: a) yBEIMUYECHHEM CpeTHENH KMHETUYECKON SHEPTUU MOJIEKY; 0) BO3pacTaHHEM UKciia
AKTHUBHBIX MOJIEKYIT; B) POCTOM YHUCJIa CTOJIKHOBEHU?

10.CkopoCTh KaKMX PEAKIMI YBEIIMUYUBACTCS C POCTOM TEMIIEpaTypPhI: a) IIOOBIX; 0)
MIPOTEKAOIIUX C BBIICTICHUEM SHEPTUU; B) MPOTEKAIOIINX C MOTJIOMIEHUEM dHEPIUu?

11. Kakue u3 nepeyucieHHbIX BO3ACHCTBUI NPUBEAYT K U3MEHEHUIO 3HAYEHUS] KOHCTAHTBI
paBHOBECHSI XUMUYECKHX PEAKIINil: a) U3MEHEHUE JIaBIeHUs; 0) H3MEHEHUE TeMIIepaTyphl; B)
3aMEHa KaTaJau3aTopa; I') U3MEHEHUE KOHIIEHTPAINil pearupyomnux BemecTs?

12.0Heprus akTUBaLMU. DHEPreTHUECKas cXxemMa MPOTEKaHHsI XUMUYECKON PEaKITHH.
OHJI0TEpPMUYECKHE U FK30TEPMHUUECKUE PEAKIIUH.

13. IIpu Temmneparype 30°C peakums nporekaer 3a 25 munyr, a npu 50°C 3a 4 MHHYTBHL
PaccunTars TemneparypHbIii KOOQQHUIUEHT CKOPOCTH PEAKIINH.

14. KakoBo 3HaueHHE PHEPrUM aKTUBALUM PEAKIIUM, CKOpocTh kKoTopou mpu 300 K B 10 pa3
Oonbiie, yuem npu 280 K.

15. Bo ckonbko pa3 cieAyeT YBEIMYUTh AaBJIEHHWE, YTOObI CKOPOCTh oOpazoBanus NO; 1o
peakiuu 2NO + O — 2 NO; Bo3zpocia B 1000 pa3z?

Xumuueckas mepmoouHamuKa.

KonTtpoabnas pabdora 1.
20.Boranciuts AH 593 peakimii 1 (pa3oBBIX MEPEXOI0B, BOCIONB30BABIIKNCH CIIPABOYHBIMH JTAHHBIMH O
AHofzgg BCIICCTB.
2Mg(1B) + COy(T) = 2MgO(1B) + C(Tp)
CHy(r) + 204(r) = COy(r) + 2H,0 (1)
2. BBIYHCIIHTE KOJTMYECTBO TEIUIOTHI, KOTOpOE MOTpedyeTrcs 1uist pa3noxenus 10 kr kapOoHaTa HATpUS
Na,CO3(1B) = Na,O(1B) + COy(T),
€CJIM U3BECTHO, YTO
Na2CO3(TB) + SiOZ(TB) = NaQSiO;;(TB) + COZ(F), AHO:81,04 kJx,
Na,O(tB) + SiO,(tB) = NaSiO3(TB), AH® =-234,17 xJIx.
3.He npousBo/st BHIYKMCIIEHHH, YCTAHOBUTH 3HaK AS’ CIIEIYIOIIMX TPOLECCOB:
2NH;(1) = Ny(1) + 3Hy(1)
COy(1B) = CO4(T)
4. MOXXHO JIA TIOJTyYHTh TIPH CTAHJAPTHBIX YCIOBHUSX MEPOKCH ] Bogopoa mo peakiu 2H,0(k) + Oy(r)
= 2H202()K)?
5. B KakoM u3 cleOyIOUIMX CIIydyaeB BO3MOXKHO NPOTEKaHHE PEaKkLMU IMPH JIOOBIX TeMIeparypax: a).
AH< 0, AS>0; 6). AH< 0, AS< 0; B). AH > 0, AS > 0?
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6.Paccunrtats sHepruro I'nb0Oca u onpenenuTs Hamparienue nportekanus peakmnus CO + Cl, = COCl,
mpu 700 K U3 cTaHZapTHOTO COCTOSHUS, €CIM KOHCTaHTAa PaBHOBECHsI PEaKITMH TPHU dTOW TeMmIeparype
pasra K = 1,0685 - 10,

KonTposabHas pabora 2.
1. Boruncnuth AH9g peakimii 1 a30BbIX MEPEX0I0B, BOCIOIb30BABIINCH CIIPABOYHBIME JAHHBIMH O
AHofzgg BCIICCTB.
N (r) + 3Ha(r) = 2NH; (1)
ZnO(tB) + C(1B) = Zn(1B) + CO(T)
2. Hcxons u3 temnotsl oopazoBanus H,O(k) u TeruioBoro 3¢ dexra peakunn
H,0,(x) = HyO(k) + 1/204(T) AH’ = -97,9 k][I
BBIYUCIIUTD TEIJIOTY oOpazoBanust HyO, (k).
3. Ilpu B3aumoaeticTBuu 4,2 T Kejesa ¢ cepoit Beaeanioch 7,15 kJx temia. CocTaBUTh TEPMUUIECKOE
ypaBHeHue peakiyn Fe + S = FeS.
4. He npon3Bo/is BEMUCIIEHHH, YCTAHOBHUTB 3HaK AS® ClIeIyOMHMX MPOLIECCOB:
2NO(r) + O,(1) = 2NO,(T)
2H,S(r) + 30,(r) = 2H,0(x) + 2S0,(k)
5. [Tonp3ysCh CHPaBOYHBIMH JIaHHBIMH, BBIYHUCIUTD 3HAYCHUE KOHCTAHTHI PABHOBECHS peakIuu 00pa3o-
Bauust H,O(1) u3 Ha(r) 11 O,(T) ipu cTanmapTHOH Temneparype.
6. brnaronpusrtcTByeT Ju mpoTekanuto peakiuu C(tB) + H,O(r) — CO(r) + Hy(T) moBsIlieHue TeMmepa-
Typsl? IlocTapaliTech cHa4Yana OTBETUTH Ha 3TOT BONPOC HE Tpuberas K BBIYUCICHUSIM, 3aTeM TOATBEP-
JIMTE BaIllK MPEATION0KEHHS HeOOX0IMMBIMHU pacyeTaMu.

Konrtpoabnas padora 3.

1. Berauciants AH’,98 peakimii u ha3oBBIX TIEPEXOI0B, BOCIIOIB30BABIIKMCEH CIIPABOYHBIMH JTAHHBIMH O
AH’9g BEIIECTB.
2Mg(1B) + COy(T) = 2MgO(1B) + C(TD)

CHy4(T) + 20,(1) = COy(r) + 2H,0 () 1
2. OrmpenenuTh CTaHIAPTHYIO TEIUIOTY 00pa3oBaHus cepoyriiepoga CS,, eciiu U3BECTHO, YTO JIJIS peak-
un CS,(k) + 30, = CO, + 2SO, AH® = - 1075 k. J{iist peleHns: KCIoIb30BaTh CIIPABOYHBIE JAHHBIE,
3. Ilpwu cropanun 9,3 r dochopa mo okcuaa pocdopa (V) seigensercs 229,5 k/lx Temwtorsl. Paccunrars
AH’208(P05).
4. He npon3Bo/ist BEIMUCIIEHHH, YCTAHOBUTE 3HaK AS® ClIeIyONMX MPOLECCOB:

C(rpadur) + CO,(1) — 2CO(1)
4HCI1(T) + Oy(T) = 2C1,(r) + 2H,0(1)
5. B0O3MOKHO JIi IpM CTaHIAPTHBIX yCIoBHsIX ropenus Ca B armochepe okcuaa yrieposa (I1) mo peak-
uu Ca(tB) + CO(r) — CaO(tB) + C(TB) ? OTBET MOATBEPAUTH PACUETOM.
6. Onpenenuth CTaHAAPTHYIO 3Hepruto ['m60ca xumuueckoit peakiuu npu S00 K, ecnu npu 3Toii Temme-
paType KoHCTaHTa paBHOBecHs K= 107,

Konrtpoabnas pabdora 4.

1. Borunciuts AH9g peakimii 1 (a30BBIX MMEPEXOI0B, BOCIIOIb30BABIINCH CIPABOYHBIME JAHHBIMH O
AHofzgg BCIICCTB.
a) 4NH;(r) + 30,(1) = 2Ny(r) + 6H,0(x) 0) 2NO(T) + O,(1) = 2NO4(T)
2. ITyrem cxxuranust cepbl nmosydeHo 32 r okcuza cepsl (1V), npuuem BeIgenmiach TEIIOTa, COOTBET-
crBytomas 146,3 x/[x. CocTaBuUTh TEPMOXHUMHUIECKOE YPABHEHNUE dTOW PEAKITHH.
3. He npou3Bo/s BEIUMCIIEHHIT, yCTAHOBHUTH 3HaK AS® CIIEIYIOIIMX MPOIECCOB:
H,O(1B) = H,O(1map)

CaCOs(1B) = CaO(1B) + COy(T)
4. Berucnuts KoHcTaHTy paBHOBecHs peakimunu CO(T) + Cl,y(r) «>COC1, npu 1000 K, cuuras, uto AH
u AS He 3aBuCAT oT TemmnepaTypbl. CienaiTe BBIBOJ O COOTHOIICHWHM PaBHOBECHBIX KOHIICHTpAIuit
YYaCTHUKOB PEaKLUU U O BIUSHUM TEMIIEPATYPHI HA TIOJIO0XKEHHE PABHOBECHUS 3TOM peakuy.
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5. BbluucINTh CTAaHAAPTHYIO SHTAIBNUIO oOpa3zoBanHusa Fe,0;, ecnu M3BeCTHO M3MEHEHHE SHTAIBINN B
peakiun Fe,Os(tB) + 3CO(1) = 2Fe(tB) + 3CO,(r). DuTanenuu odopazoBanus COy(r) u CO(T) sBistoTcs
CIPaBOYHBIMH JIAHHBIMH.

6. KoHcTaHTa quccolnmamum  yKCycHoit kucnotsl mpu 25°C pasna 1,75 -10°. UeMy paBHO H3MEHEHHE
sHeprun ['mb0ca mpu aucconuanyu yKCycHOH KucnoTel? Kakomy mepexony 3TO M3MEHEHHE SHEpPruu
I'ub6ca coorBeTcTBYET?

KonTposabHasi pabora 5.

1. Bsrunciauts AHgg peakuuii U (a30BbIX MEPEeX00B, BOCIOIb30BABIINCH CIPABOYHBIMU JAHHBIMU O
AHofzgg BCIICCTB.
a) 2Mg(tB) + COy(r) = 2MgO(tB) + C(Tp); 6) CHy(r) + 20,(r) = CO4(1) + 2H,0 (1)
2. BBIUMCINTB KOMMYECTBO TEIUIOTHI, KOTOpOE MOTpedyeTcs i pasnoxenus 10 kr kapOoHaTa HaTPH

Na,COz(1B) = Na,O(TB) + COy(T),
€CJIM U3BECTHO, YTO
Na,CO3(tB) + SiOy(TB) = Na,SiO3(tB) + CO,(r), AH’=81,04 x/[x,
Na,O(tB) + SiO,(tB) = Na,SiO3(TB), AH® =-234,17 xJIx.
3. He npousBozs BHIYMCIEHUH, YCTAHOBUTH 3HAK AS® ClleIyIOIHX MIPOIIECCOB:
2NH3(F) d NQ(F) + 3H2(F) COQ(TB) - COQ(F)
4. MOHO JH MTOTYYHUTh NIPU CTAaHJAPTHBIX YCIOBUSIX MEpOKcH] Bomopoa mo peakiuu 2H,0(0k) + O(T)
= 2H202()K)?
5. B KakoM u3 CIeoyIOUMX CIIyyaeB BO3MOXKHO NPOTEKAaHHE PEaKLMU IPH JIOOBIX TeMIeparypax: a).
AH< 0, AS>0; 6). AH< 0, AS< 0; B). AH > 0, AS > 0?
6. Paccumrats sHepruto ['ub0ca u onpenennuts Hanpasienne nporekanus peakuus CO + Cl, = COCl,
npu 700 K u3 cTaHAapTHOTO COCTOSIHUS, €CIM KOHCTAHTa PaBHOBECHUS PEaKIMH MPU 3TOW TeMIeparype
pasHa K = 1,0685 - 10,

Konrtpoabnas padora 6.

1. Borunciuts AH0g peakimii 1 (pa3oBBIX MEPEXOI0B, BOCIOIb30BABIINCH CIPABOYHBIME JTaHHBIMH O
AH®95 BEIECTB.
a)N, (1) + 3H,(r) = 2NH;3 (1) 0) ZnO(tB) + C(1B) = Zn(TB) + CO(T)
2. Hcxons u3 ternotsl o0pazoBanust H,O(k) u TeruioBoro 3¢ dexra peaknun

H,0,(x) = H,O(k) + 1/2045(T) AH’ = -97,9 k]I
BBIYUCIUTH TEIJIOTY o0pazoBanust HyO; (k).
3. Ilpu B3aumopeiictBun 4,2 1 xenesa ¢ cepoii Beigenuinock 7,15 k/[x tema. CoctaBUTh TEPMHUYECKOE
ypaBHeHue peakiuu Fe + S = FeS.
4. He npouM3BO/Is BBIYMCIIEHUH, yCTAHOBHUTH 3HaK AS® CIIEIYIOIIMX MPOLECCOB:
2NO(T) + O,(1) = 2NO,(1) 2H,S(r) + 30,(r) = 2H,0(x) + 2S0,(x)
5. [Monb3ysCh CIIPaBOYHBIMHU JIAHHBIMH, BBIYHCIIATH 3HAYCHUE KOHCTAHTHI PAaBHOBECHS PEaKIMU 00pa3o-
Banus H,O(T) 3 Hy(1) 1 Oy(T) mpu crangapTHON TeMreparype.
6. bnaronpusrctByet n potekanuto peakuuu C(1B) + H,O(r) — CO(T) + Hy(T) moBsinieHue Temmepa-
Typsi? TlocTapaliTech cCHa4Yana OTBETUTh Ha TOT BONMPOC He Tpuberas K BHIYUCICHUSM, 3aTeM TO/ITBEP-
JUTE BalllK MPEIIOI0KEHUS] HEOOXO0IMMBIMH PacyeTaMH.

KonrtpoabHnas padora 7.

1. Borumciuts AH9g peakimii 1 (a3oBBIX MMEPEXOI0B, BOCIIOIb30BABIINCH CIPABOYHBIME JAHHBIMH O
AHofzgg BCIICCTB.
4NH3(F) + 302(F) = 2N2(I‘) + 6H20(X<)
2NO(T) + O4(T) = 2NOy(1)
2. ITyrem cxxuranust cepbl moydeHo 32 r okcuna cepsl (1V), mpudem BeIIenuiach TEIIOTa, COOTBET-
crBytomas 146,3 x/[x. CocTaBuUTh TEPMOXUMHIECKOE YPABHEHNUE dTOW PEAKITHH.
3. He npowu3sBo/s BEMUCIIEHHH, YCTAHOBHUTH 3HAK AS® CIIEIyOMUX TPOLECCOB:
H,O(tB) = H,O(mmap)

CaCOs(tB) = CaO(1B) + COy(T)
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4. Beoraucnuth KoHcTanTy paBHoBecus peakunn CO(r) + Cly(r) «<>COCI1; npu 1000 K, cumras, uro AH
u AS He 3aBUCAT OT TemmepaTypsl. ChenaiTe BBIBOA O COOTHOLICHHH PABHOBECHBIX KOHIEHTpAIMt
YYaCTHUKOB PEAKIMH M O BIUSHUU TEMIICPATyphl Ha MOJIOKEHHE PABHOBECHUS ITOH PEaKIHu.

5. BBIUUCINTH CTaHAAPTHYIO SHTAJBINIO 00pazoBanus Fe,03, eciin U3BeCTHO U3MEHEHUE SHTAJBIINU B
peakiun Fe,Os(tB) + 3CO(r) = 2Fe(tB) + 3CO,(r). DuTanenuu odopaszoBanus COy(r) u CO(r) sBustoTcs
CIPABOYHBIMH JIAHHBIMH.

6. KoHcTaHTa qucCOMAIMK  YKCYCHOM KucnoTsl mpu 25°C paBna 1,75 -10°. UeMy paBHO H3MEHEHHE
sHeprun ['mb0ca mpu aucconnanyu yKCycHOH kucinoTel? Kakomy mepexony 3TO M3MEHEHHE SHEpruu
I'ub6ca coorBeTcTBYET?

OKuciumenbHo — 60CCHMAHOBUMENIbHbBLE peaxKkuuu

KonTtpoabnas padora 1.
1. Ompenenurte CTENEHW OKUCIEHUS 9JIEMEHTOB B CIEAYIOLIMX BELIECTBaX M HOHAX:
[lepmanranar Kamusi, CEpoOBOAOPOA, MEPOKCHI BOAOpoaa, OpomHas Bojxa, HUTPHUT Kamus. NOs',
SO,%, Cr,04”, MnO,*, BrOs.
2. [IpuBecTu npumepsl (HE MEHEe IATH) BELECTB, KOTOPbIE: @) MOI'YT OBITh TOJBKO OKHCIIUTE-
JsIMH; 0) TOJIBKO BOCCTAHOBUTENISIMU; B) U OKMCIUTEISIMA U BOCCTAHOBUTEIISIMHU.
3. [onmp3ysich METOAOM MONIypeaKIyii, mogoopaTh K03()PHUIMEHTH B YpaBHEHUSX CIIEAYIOMINX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUH, IPOTEKAIOIIUX B BOAHBIX PAaCTBOPAX, pacCUUTATh
E° 1 AG®° u KOHCTaHTy paBHOBECHSI, C/I€TaTh BBIBOJ] O HAIIPABICHUH PEAKIINU:
KJ + KNO, +H,S04 — J, + NO+...
NaNO; + KMnO,4 +H,O — NaNO3 + ...

KonTpoabHas pabora 2.
1. Onpenenure CTENCHN OKUCIICHHUS 3JIEMCHTOB B CJICYIOIINX BEIIECTBAX M HOHAX:
Manranat HaTpus, a30THas KHCIOTa, XpoMmaT Hatpus, okcupa cBuHma (IV), cyiapdut xamus.
MoOs*, NO,, Cr,0,4, MnOs, BrO".
2. [IpuBecTu nmpuMepsl (HE MEHee MSATH) BEIIECTB, KOTOPhIE: a) MOTYT OBITh TOJNBKO OKHCIIUTE-
JIAMU, 6) TOJIBKO BOCCTaHOBHUTCIISIMU, B) 1 OKHUCIIUTCIIIMHU 1 BOCCTAHOBUTCIIAMU.
3. Tlonp3ysch METOJIOM MONypeakiuii, mogo0paTh KOAPGUIUEHTH B YPABHEHUSX CIEAYIOUINX
OKHCIUTCIIBPHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ, MPOTCKAIOIMINX B BOJHBIX paCTBOpax, pacCUYUTATh
E° u AG®° u KOHCTaHTy paBHOBECHS, CAENATh BBIBOJ O HANIPABICHUU PEAKIINU:
NaNO,; + KMnQO,4 + H,SO, — NaNO3 + ...
Cr(OH);3 + Br, + NaOH — NaBr + ...

KonTpoabHas padora 3.
1. Onpenenute CTENICHN OKUCIICHHS 3JIEMEHTOB B CJICYIOIINX BEIIECTBAX M HOHAX:
['uapokcua UHKa, IIEPMaHTaHaT HATPHSl, HUTPAT KaJbIUs, HOA0BOIOPOI, cyibdar xenesa (I11).
WO0,*, S0s*, CrO,~, MnO,, BrO; .
2. [IpuBecTu nmpuMepsl (HE MEHEee MSATH) BEIIECTB, KOTOPBIE: a) MOTYT OBITh TOJIBKO OKHCIHTE-
JISIMHU, 6) TOJIBKO BOCCTAaHOBUTCIIAMU, B) 1 OKHUCIIUTCIIAMU U BOCCTAHOBUTCIIAMU.
3. Tlonp3ysich METOJIOM MONypeaKIuii, Toao0paTh KOAP(GUIIMEHTH B YPABHEHUSX CIEAYIONINX
OKHUCINUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, MMPOTCKAOMIWX B BOJHBIX paCTBOpax, pacCuUUuTaThb
E° u AG° u KOHCTaHTy paBHOBECHSI, C/IeIaTh BBIBOJ] O HAIIPABICHUH PEAKIIHUU:
KBr + MnO, + H,SO4 — Bry +...
Cl, + KOH —» KC10 + KC1 + ...

KonTtpoabHas padora 4.
1. Onpenenurte cTeneHy OKUCIEHHS 2JIEMEHTOB B CIIEAYIOIINX BELIECTBAX U HOHAX:
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XJI0pOBOJIOPOJI, JUXPOMAT KalHs, TUAPOKCU MAarHus, cyabQuT nuHKa, XxpoMaT aMMoHusA.NOy',
S04, Cr,04”, CrOs~, BrOy .

2. [lpuBecT npuMepsl (HE MEHEe MATH) BEIIECTB, KOTOPHIE: a) MOTYT OBITh TOJBKO OKHCIUTE-
JSIMH; 0) TOJIBKO BOCCTAHOBUTENSIMU; B) U OKHCIUTEISIMU U BOCCTAHOBUTEIISIMHU.

3. [onp3ysich METOAOM MOJIypeakIHid, mogoopaTh K03(pPUIMEHTH B YpaBHEHUSAX CIEAYIOMINX
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMH, IPOTEKAIOIIUX B BOAHBIX PAaCTBOPAX, pacCUUTATh
E° u AG®° u KOHCTaHTy paBHOBECHSI, CI€TAaTh BBIBOJ] O HAIIPABICHUH PEAKIINU:

H,S + KMnO,4 + H, SO, — S + ...

KBr + KMnO4 + H,O — Bra + ...

OIINCaHMC NIKAJBI ONCHUBAHNA

CryneHt HabupaeT 0amibl B COOTBETCTBUU C KOJIMYECTBOM U Ka4€CTBOM BBITIOJTHEHHOTO 33/1a-
Hus. Eciiv 3ajaHKe BBIIOJHEHO YaCTHYHO, TU00 ¢ OMIMOKAMU M HETOYHOCTSIMH, TO OaJljbl 3a 3a-
JIAHKE CHUKAIOTCHL.

OTHoleHUE Ynciia HabpaHHBIX 0AJJIOB K MAKCUMAIIbHO BO3MOXXHOMY OIpENIesieT pe3ybTaT
BBINOJTHEHUs paboThl. PaboTa cunTaeTcs BBIOIHEHHOH pu Habope He MeHee 60% OT Makcu-
MaJIbHO BO3MOKHOTO 0ajia, 4TO COOTBETCTBYET OLIEHKE «YIOBIETBOPUTEIHHOY, 80% BBIMOII-
HEHHOTO 3a/IaHusl COOTBETCTBYIOT OIIEHKE «XO0poIIoy, pu Habope 6oiee 90% oT MakCUMalIbHO
BO3MOYKHOTO YHCJIa 0aJIOB CTaBUTCS OlleHKa «OTIUIHOY.
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TecTbl, BONPOCHI ISl COCTABJICHUS TECTOBBIX 3aJaHUH.

OcHOBHbBIE KJIACCHI HEOPraHNYECCKUX coeMHEeHMI.

CoNoA~WNE

Ha3zoBuTe BakHEHIIINE KITaCChl HEOPTaHMYECKUX COCTUHCHUN.

Urto takoe okcunbl? [lpuBeante npumepsi.,

Urto Takoe ocHoBanus? [IpuBeauTe mpuMepsl.

Urto takoe kucinotel? [IpuBeaure npumepsi.,

Yro takoe amdorepHble ruapokcuabl? [IpuBennuTe mpuMepsl.

Urto takoe conu? IlpuBenaure npumepsl.

Yro Takoe Hecoraeo0pa3yrIue OKCUIbI?

Urto onpenensieT KUCIOTHOCTh OCHOBAHMUS?

Kak Ha3bIBatOT pacTBOPUMBIC OCHOBaHUS?

Ha xakue rpynmsl JeaTcss OCHOBAHUS IO PACTBOPUMOCTH?

Yo Takoe OCHOBHOCTh KHCIIOTHI?

[TpuBecTr MpuUMepbl OECKUCIOPOTHBIX KUCIIOT.

[TpuBecTH prMepbl OJJHOOCHOBHBIX KHUCIIOT.

[TpuBecTH MpUMEpPHI ABYXOCHOBHBIX KHCIIOT.

[TpuBecTH MpUMeEpBI KUCIOPOICOASPKAIUX KUCITOT.

Ha kakue tumnsl gensarcst coiau?

[TpuBecTH pUMEpHI CPEITHUX COJICH.

[TpuBecTH IpUMEPHI KUCITBIX COJICH.

[TpuBecTH MpUMeEpbl OCHOBHBIX COJICH.

Kaxkyto obmyto popmyiy umetot okcuast? ( Me(OH)y, 950y, Hx(Ac) )?
Kakoe u3 ocrHoBanuii sieisiercst ognokucioTabiM? ( Cu(OH), ,Fe(OH); NaOH ,Fe(OH);)
Kakas u3 xucnot ognoocHoBHas? (H,S, H,SO4, HCI, H,SO3)

Kaxkas conb cpennss? (NaH,PO4 NasPO,4, Na,HPO,4, NaHPO3)

Kakyto o6myo popmyny umetot ocaoanus? (Me(OH)y, 3,0y, HxAC )
KaKkoii okcu sBistercst amdotepabiM? (ZnO, SiO,, CO,, NayO )

Bermumute hopmyast coseit. (K,O, HCI, FeCls, Cu(OH),, HNO3;, MnSO,)
Beimumire ogHoocHoBHbIe KUCTOTHL(HJ , H3ASO,, H,S, HNO3, HMnO,4, H,COg3)
Beimumute kuciotHbie okcuabl. (SO,, BaO, P,0s, CaO, CrOs3)

Beimumire ocnoBubie okcuabl. (N20s, Na,O, SiO,, MgO, FeO, NO)
Beimumute ocuoBanus. (HNO3z, NaOH, HCI, P,Os, Cd(OH),;, Mn,0;, Co(OH)3)
Hazosute crnenyromtue okcuabl. (SO, K0, Al,Os, FeO, BaO)

Hanwumure GopMyssl ocHOBaHMM, KoTOpbie cooTBeTcTBYIOT okcraam.(NiO, K0, C0,03)
Knaccudurupyiite kuciorsr mo ocHoBHocTH. (H3BO3, HCIO,4, H,SiO3, HCN, )
Kaxkue sanemeHTsI 00pa3yroT OCHOBHBIE OKCHUIBI?

Kakwue sneMeHThl 00pa3yroT KUCIOTHBIE OKCHIBI?

Kakwue anemenTs! 06pa3yroT aMdoTepHble OKCHUIbI?

Kakue okcupl 00pa3yroT HeMeTaslibl?

Beimumire menoun. (NaOH, Fe(OH)s, Ba(OH),, Cu(OH),, LiOH)
Hanwumure GopMyny cepHOM KHCIOTHI.

Hanummure ¢hopmyiny yroabHOM KHCIOTHI.

Hanummre Gopmyiny XJ10poBOIOpPOAHON KUCTOTHL.

Hanummre ¢hopmyny rugpokcua 6apusi.

Hanumute hopmyny docdara xanus.

Harmumure hopmyny xnopuna sxeneza(1ll).

Hanumure GopMyny ruapokcuaa KaabIusl.

Beimumire cpeanne conmu(Na,HPO,4, FeCl; MnSO,4, Na,SiO3, Fe(OH),Cl, )
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47. Beimummre ocHoBHbIe cou (Cu(OH),SO4, BaSO,4, Ca(HS),, Fe(OH)ClI,, Cu(NO3)s,.

48. Kaxkoe u3 ocHoBauwmii sBystercs aByxkuciaotasiM (KOH, NH,OH, Bi(OH)3, Sr(OH),

49. Kaxkas u3 kuciort siisiercs apyxocHoBHoi (HNO,, H,CO3, HBr, H3BO3)

50. Kakoii u3 cojeii cooTBeTcTBYeT Ha3BaHue «kapOoHaT BucmyTan(BiIOHCO3, Biy(CO3)s,
Bi(HCO3)s.

51. Bsmmummute kucinotsel 1 ocHoBanus (K;O, HCI, HNO3, FeBr3;, Cu(OH),, NaHS, MnSO..
52. Bemmumure maoroocHosusie kuciaotel (H3PO4, HNO,, H,S, HCN, HCIO;3, H,CO3, HF)
53. Bsimumute Muorokuciorusie ocuoBanus (RbOH, Fe(OH),, Mn(OH),, Co(OH)3;, KOH
54. 3akonuute xum. peakiuro:MgO + HCI =

55. 3akonuute xuMm. peakiuio :Ca0 + CO; =

56. 3akonuute xuM. peaknuro :SO3 + H,0 =

57. 3akonunte xuM. peakiuio N,Os + H,O =

58. 3akonuute xum. peakuuro KOH + HCI =

59. 3akonuute xuM. peakiuio Fe(OH), + HNO3 =

60. 3akonumte xuMm. peakuuio NaOH + CuSO,4 =

61. 3akonuute xuMm. peakuuo Ba(OH), + Na,SO4 =

62. 3akonuute xuM. peaknuro CO, +H,0 =

63. 3akonuute xuMm. peakiuo CaO + HCI =

64. 3akonuute xuM. peaknuto H,SO4 + Zn =

65. 3akonuute xuMm. peakiuo Zn(OH), + NaOH =

66. 3akonuute xuMm. peakiuo Zn(OH), + HCI =

67. 3akonuute xum. peakiuio Al(OH); + HCI =

68. 3akonuute xum. peakiuo Al(OH); +NaOH =

69. 3akonuute xum. peakiuo AgGNO3; +NaCl =

70. 3akonuute xuMm. peakiuio Na,CO3z + BaCl, =

71. 3akonuute xuM. peakiuio FeCls + KOH =

72. 3akonuute xuM. peaknuto HySO4 +NaOH =

73. TlpuBenute nmpuMep peakiiiy HEHTPATU3AIIH.

74. Hanumwure MoJIeKyJIIpHbIE YPaBHEHHUS PEaKIUI MEKIY XJIOPOBOJAOPOIHON KUCIOTON U
THJIPOKCUIOM MarHwusl.

75. Hanummure MonekyJsspHble ypaBHEHUS PEAKIUIl MEXKIY a30THOM KHCIOTON U TUAPOKCUIOM
KaJIusl.

76. Hamummre MONEKYJISIpHBIE YpaBHEHUS PEAKIHi MEX/Ty a30THOM KHCIOTOW U THAPOKCHIOM
[[UHKA.

77. Hanumwure MoJIeKyJIIpHbIE YPaBHEHHUS PEAKIUI MEKIy CEpHOM KUCIOTON U THIPOKCHIOM
memu(ll).

78. Hamummmre MONEKyYISIpHBIE YPaBHEHUS PEaKIHil MEXTy a30THON KUCIIOTOH U THIPOKCHIOM
xpoma(1I).

InekmponHoe cmpoeHue amomoa.

TecroBoe 3aganue Ne 1.
1) Hancats snexTpoHHbIe (hOpMyIIbl aTOMOB ¢ 3apsaami siaep 30; 81 ecTporo B mopsake 3amoi-
HEHMS AJIEKTPOHHBIX OpOHUTAIIEH.
Ipumep otera: Co?’ - 1572572p®3s%3p°4s23d’. 5 6a10B

2) K kakomy THITy 3JIEMEHTOB (S, p, d, f) oTHOCATCS aToMBI ¢ 3apsaamu siaep 30;35;817
[Tpumep oreera: Co”' —d. 1 6ana

3) Omnucatp MOJ0KEHNUE B IEPUOANIECCKON CHCTEME SJIEMEHTOB aTOMOB C 3apsiamMu siaep
30;35;81.

ITpumep otBera: Co?’ -8 rpymnmna, nobo4Has MmoArpymnmna. 1 6aun
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4) YKa3aTh 3HAYCHHS BCEX KBAHTOBBIX YMCE]I IS [OCICIHEr0 2IEKTPoHa atoma Zn > (n—
rnaBHoe,l - opOuTaIREHOE, M| - MATHUTHOE, Mg — CITMHOBOE KBAHTOBBIC UNCIIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoacTBysichk [lepnoandeckoil CHCTEMOM, YCTAaHOBHUTE MOPSIKOBBIE HOMEpPA U Ha3BaHUS
AJIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIICIYIOIINE HICKTPOHHBIC (hOPMYITBI
1- 15°25%2p°3523p®45%3d*°4p°®5st  u

2 - 15%25%2p°3s%3p°4523d'%4p°5524d'%5p 6524 454"

ITpumep otBeta: No23 - Banaauid. 1 6ana

TecroBoe 3axanue Ne 2.
1) Hanucatsb 3nekTpoHHBIe (hOPMYIIBI aTOMOB ¢ 3apsaamu siiep 13; 83 crporo B mopsiake 3a-
MOJIHEHUS SJIEKTPOHHBIX OpOUTaeii.

IIpumep oteera: Co®’ - 15%25%2p®3s%3p°4s%3d’ 5 6asioB
2) K xakomy Tumy 371€MeHTOB (S, p, d, f) oTHOCATCS aTroMmel ¢ 3apsiaamu siaep 13;44;837
IIpumep orsera: Co?’ — d. 1 6amn

3) Onmcarpb MoJIOKEHHUE B IEPUOAUUECKON CHCTEME JIEMEHTOB aTOMOB C 3apsaMH siiep
13;44,83.

IIpumep otrBera: Co?’ -8 rpymnmna, nobo4Has MmoArpymnmna. 1 6ana

4) YKa3aTh 3HAYCHHS BCEX KBAHTOBBIX YMCEI s [IOCIEAHEro aekTpona aroma Al (n—
IJIaBHOE,| - opOUTaNbHOE, M| - MArHUTHOE,Ms — CIIMHOBOE KBAHTOBBIE UHCIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 dasi1a

5) PykoBoactBysich [lepuonndeckoil cucTeMoii, ycTaHOBUTE MOPSIKOBBIE HOMEPA U HA3BAHUS
AJIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIICIYIOIINE MICKTPOHHBIC (DOPMYITBI
1- 15°25%2p°3523p®45%3d °4p®5524d 5 p®6s%4f45d°

2 - 15%25%2p°35%3p°4523d'%4p°55%4d?.

ITpumep otBeta: Ne23 - BaHauid. 1 6aan

TecroBoe 3aganue Ne 3.
1) Hanmcats snexTpoHHbIE (POPMYIIBI ATOMOB C 3apsaamH siiep 7; 73 €Tporo B MOpsiAKe 3anod-
HEHMS JJIEKTPOHHBIX OpOHUTAIEH.

Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’ 5 6annoB
2) K kakomy THITy 2]IEMEHTOB (S, p, d, f) oTHOCATCS aToMBI ¢ 3apsnamu siaep 7;59;73?
Ipumep otsera: Co?’ — d. 1 6amn

3) Onucathb MoJyI0’KEHNE B NEPUOTUUECKOM CHCTEME 3JIEMEHTOB aTOMOB C 3apsAAaMu sep
7,33;73.

IIpumep orBera: Co? -8 rpymnmna, nobo4Has NoArpymnma. 1 6ana

4) Yka3aTb 3HaU€HUS BCEX KBAHTOBBIX YUCEI I MOCIEAHETO AIEKTPOHA aToMa N’ (n — rnag-
Hoe,l - opObuTanbHOE, M| - MArHUTHOE,Ms — CIIMHOBOE KBAaHTOBBIE UHCIIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 dasi1a

5) PykoBoactBysice [lepuoauueckoii CUCTEMOM, yCTaHOBUTE MOPSKOBBIE HOMEpa U Ha3BaHUS
DIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUAIOT CIIEIYIOIINE dIEKTPOHHBIE (hOPMYJIBI
1- 15°25%2p°3523p°®4523d °4p°®55%4d °5p°6s%4f 50 6p?

2 - 15%2522p°35%3p°4523d'%4p°5s".

[Tpumep otBera: Ne23 - BaHaaMH. 1 6ana

TecroBoe 3aganue Ne 4.
1) Harucatpb snekTpoHHbIe GOPMYIIBI aTOMOB C 3apsaaMu siaep 17; 63 crporo B nopsake 3a-
MOJIHEHUS SJIEKTPOHHBIX OpOUTaseil.
[Tpumep otBera: Co?’ - 15%25%2p®3s%3p®4s°3d’ 5 das10B

2) K xakomy TuIly 311€MeHTOB (S, p, d, f) oTHOCsSTCS aToMBI ¢ 3apsaamu saep 17;3;24?
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ITpumep otsera: Co®’ — d. 1 6ann

3) Onucatp MOJ0KEHNUE B MIEPUOANIECCKON CHCTEME SJIEMEHTOB aTOMOB C 3apsgamMu siaep
17:43;24.

[Ipumep oTBeTa: Co?’ -8 rpyina, mo6o4YHast HoArpyIIa. 1 6ana

4) Yka3aTh 3HAYCHHS BCEX KBAHTOBBIX YHCEN s IocaeaHero sektpona aroma C17 (n — rimas-
Hoe,l - opOuTanbHOE, M| - MArHUTHOE,Ms — CIUHOBOE KBAaHTOBBIC UHCTIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoacTBysichk [lepnoandeckoil CHCTEMOM, YCTAaHOBHUTE MOPSIKOBBIE HOMEpPA U Ha3BaHUS
AJIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIIEIYIOIINE MICKTPOHHBIC (hOPMYITBI
1- 15°25%2p°3s%3p* u

2 - 15°25%2p°3s%3p°4523d'%4p°5524d'%5p 6524 454 %6 p°

IIpumep otBeTa: Ne23 - BaHagui. 1 6ann

TecToBOE 3amanue Ne 5,
1) Hanmcatsb s1exTpoHHbIe (hOPMYIIBI aTOMOB C 3apsaamiu siep 43; 75 ¢Tporo B MopsIKe 3amoi-
HEHUS 3JIEKTPOHHBIX OpOUTaeH.

[Ipumep otBera: Co?’ - 1322522p63523p64323d7 5 6an0B
2) K xakomy THITy 3]1€MEHTOB (S, p, d, f) oTHOCSTCS aTomBl ¢ 3apsaamu siaep 43;56;757
IIpumep otrBera: Co?’ —d. 1 6ann

3) Omnucarp MOJ0KEHHUE B MEPUOANYECKON CUCTEME 2JIEMEHTOB aTOMOB C 3apsiamMu sifiep
43;56;74.

IIpumep otsera: Co?’ — 8 rpyrma, moGouHas IOATPYIIIIA. 1 6ana

4) Yka3aTh 3HAUCHUS BCEX KBAHTOBBIX YHCEI JUIS [IOCICIHEr0 IeKTpoHa atoma Ba>® (n — rias-
Hoe,l - opOuTanpHOE, M| - MATHUTHOE,Ms — CTUHOBOE KBAHTOBBIC YHCIIA).

[Tpumep oTBeTa: Ti?? - n=3: 1=2; m=+2; ms= +1/2. 2 pas1a

5) PykoBoacTBysicek [lepuoanueckoil cUCTEMOM, YCTAHOBUTE MOPSIKOBBIE HOMEPA U Ha3BaHUSA
AIIEMEHTOB, HEUTPATLHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEIYIOIINE AIEKTPOHHBIE (HOPMYIIbI
1- 1s%25%2p°3s%3p° m

2 - 15%2522p°3s%3p°4523d'%4p°5524d'95p°6524F 454 %6 p° 7s%6d*

[Tpumep otBera: Ne23 - Banaauil. 1 6ana

TecroBoe 3aganue Ne 6.
1) Hanucatsb snekTpoHHbIEe GOpMYIIbI aTOMOB € 3apsaaMu saep 10; 93 eTporo B nopsiike 3amod-
HEHUS 3JIEKTPOHHBIX OpOHUTaeH.

[Tpumep otsera: Co?’ - 15%25%2p®3s%3p®4s°3d’ 5 dasioB
2) K kakomy THIy 3JIEMEHTOB (S, p, d, f) oTHOCATCS aToMBbI ¢ 3apsaamu siaep 10;35;937
IIpumep orBera: Co? —d. 1 6ana

3) Omnucatp MOJ0KEHNUE B IEPUOANIECCKON CHCTEME SJIEMEHTOB aTOMOB C 3apsiamMu siaep
10;35;83.

IIpumep otBera: Co?’ -8 rpymnmna, mobo4Has moArpymnmna. 1 6asn

4) Yka3aTh 3HAYCHUS BCEX KBAHTOBBIX YHCEI IS TIOCJICTHETO JIEKTPOHA aToMa Ne'? (n — rnaB-
Hoe,l - opOuTampHOE, M| - MArHUTHOE, Mg — CTUHOBOE KBAHTOBBIC YHCTIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 0aJi1a

5) PykoBoactBysicek [leprnoandeckoil cuCTeMOM, yCTAHOBUTE MOPSIKOBBIE HOMEPA U Ha3BaHUS
AIIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIIEIYIOIINE AIEKTPOHHBIEC (HOPMYIIbI
1- 15%25%2p°3s23p®45%3d™%4p® u

2 - 15%2522p°35%3p°4523d'%4p°5524d'%5p°6524 45010

ITpumep otBera: Ne23 - BaHaaui. 1 6ana
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TecroBoe 3axanue Ne 7.
1) Hantucatpb 31ekTpoHHBIC (hOPMYIIBI aTOMOB € 3apsaamiu siiep 48; 65 cTPoro B MopsIKe 3armo-
HEHUS DJIEKTPOHHBIX OpOHUTasei.

IIpumep oteera: Co®’ - 15%25%2p®3s%3p°4s%3d’ 5 6asioB
2) K xakomy Tumy 31eMeHToB (s, p, d, f) oTHOCATCSI aTOMBI € 3apsiaamu saep 47;65;527
Ipumep otsera: Co?’ — d. 1 6ann

3) Onucars MoyioKeHHe B MEPUOANUECKON CHCTEME JIEMEHTOB aTOMOB C 3apsaMH siiep
47:57;52.

[Ipumep oTBeTa: Co?’ -8 rpyira, no0o4YHas moArpyIa. 1 6ana

4) Yka3aTh 3HAYCHHS BCEX KBAHTOBBIX YHCEN IS IIOCIEIHEro dekTpora atoma Cd*® (n —
[J1aBHOE,| - opOUTaNIbHOE, M| - MArHUTHOE,Ms — CIIMHOBOE KBAHTOBbIE UHCIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoacTBysichk [leprnoandeckoil cCHCTEMOM, YCTAHOBHUTE TMOPSIKOBBIC HOMEPA U Ha3BaHUS
AJIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIICIYIOIIHNE MICKTPOHHBIC (HOPMYITBI
1- 15°25%2p°3523p®4s23d °4p°®55%4d*%5p!  u

2 - 15%25%2p°3s%3p°4s%3d°

IIpumep otBeTa: Ne23 - BaHagui. 1 6aan

TecToBoe 3axanue Ne 8.
1) Hanmcatsb snexTpoHHbIe (hOPMYIIBI aTOMOB C 3apsaamH siiep 8; 69 ¢Tporo B mopsijake 3amnod-
HEHUS 3JIEKTPOHHBIX OpOUTaei.

[Ipumep otBera: Co?’ - 1322522p63523p64323d7 5 6ans0B
2) K xakomy THITy 31€MEHTOB (S, p, d, f) oTHOCSTCS aTOMBI ¢ 3apsaamu siaep 8;69;747
IIpumep oTBera: Co?’ —d. 1 6ann

3) Omnucarp MOJ0KEHNUE B MEPUOANYECKON CUCTEME SJIEMEHTOB aTOMOB C 3apsiiamMu sifiep
8;31,74.

IIpumep otsera: Co?’ — 8 rpyrma, moGouHas TOArPYIIIIA. 1 6ana

4) Yka3zaTh 3HaU€HHUs BCEX KBAHTOBBIX UMCEI IS MTOCIEIHETO SJIEKTPOHA aToma 08 (n — rmas-
Hoe,| - opOuTanpHOE, M| - MArHUTHOE, Mg — CTUHOBOE KBAHTOBBIEC UHCTIA).

[Tpumep otBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 dasi1a

5) PykoBoactBysicek [lepuoandeckoil cMCTEMOMN, YCTAHOBHUTE MOPSIKOBBIE HOMEpPA U Ha3BaHUS
AIIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIIEIYIOIINE AIEKTPOHHBIE (HOPMYIIbI
1- 15%25%2p°3523p®4s%3d °4p°®55%4d °5p®6s%4f°

2 - 15%2522p°®3s%3p°45°3d'%4p°55°4d'%5p°

[Tpumep otBera: Ne23 - Banaauil. 1 6ana

TecroBoe 3aganue Ne 9.
1) Hanmcats s1exTpoHHbIE (POPMYIIBI aTOMOB C 3apsaami siiep 38; 57 ¢Tporo B MopsIke 3amosi-
HEHMS AJIEKTPOHHBIX OpOHUTAIIEH.

Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’ 5 6a10B
2) K kakomy THITY 2]IEMEHTOB (S, p, d, ) oTHOCATCS aTombl ¢ 3apsnamu siaep 38;57;337
[Mpumep otBera: Co”' —d. 1 6amn

3) Onmcarb 1oyI0KEHUE B IEPUOANUECKON CHCTEME DJIEMEHTOB aTOMOB C 3apsaMHU sIIEp
38;57;33.

IIpumep orBera: Co? -8 rpymra, nodboyHas NoArpyma. 1 6ana

4) YKa3aTh 3HAUCHHS BCEX KBAHTOBBIX YHCEI JUTS IIOCIEIHETO SIEKTPOHa aToMma St (N — rias-
Hoe,l - opbuTanbHOE, M| - MATHUTHOE,Ms — CIIMHOBOE KBAaHTOBBIE YHCIIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 dasi1a
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5) PykoBoactBysich [lepuonnyeckoil cucTeMoi, yCTaHOBUTE MOPSIIKOBBIE HOMEPA U HA3BAHUS
3JIEMEHTOB, HEUTPAJIbHBIM aTOMaM KOTOPBIX OTBEYAIOT CJIEAYIOIINE 3JIEKTPOHHBIE (POPMYJIBI
1- 15%25%2p°35%3p®4s%3d1%4p°®55%4d *5p®6s%4f 50 6p°7s*

2 - 15%25%2p°35%3p°45°3d'%4p°55%4d?

[Tpumep otBera: Ne23 - BaHaaUH. 1 6ana

TecroBoe 3aganue Ne 10.
1) Hanucatp 31ekTpoHHBIC (hOPMYIIBI aTOMOB ¢ 3apsiaami siiep 14; 51 cTporo B mopsake 3amosi-
HEHUS DJIEKTPOHHBIX OpOHUTanei.

IIpumep oteera: Co®’ - 15%25%2p®3s%3p°4s%3d’ 5 6assioB
2) K xakomy Tumy 31eMeHTOB (s, p, d, f) oTHOCSTCS aTOMBI ¢ 3apsigamu saep 14;41;20?
Ipumep otsera: Co?’ — d. 1 6ann

3) Onucars MoyiokKeHue B NEPUOANUECKON CHCTEME JIEMEHTOB aTOMOB C 3apsaMH siiep
14:41;20.

IIpumep otrBera: Co?’ -8 rpymmna, mobo4Has moArpyrmma. 1 6ana

4) YKa3aTh 3HAYCHHS BCEX KBAHTOBBIX YMCEN ISl [IOCIEHEr0 eKTpoHa aroma Sit* (n — rias-
Hoe,l - opbuTanbHOE, M| - MATHUTHOE,Ms — CTUHOBOE KBAHTOBBIC YHCTIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoactBysich [lepuonnyeckoii cucTeMOi, yCTaHOBUTE MOPSIKOBBIE HOMEPA U HA3BAHUS
9JIEMEHTOB, HEUTPAJILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIICIYIOIINE MICKTPOHHBIC (HOPMYITBI
1- 15°25%2p°3523p®4523d °4p°®55%4d °5p®6s%4f 50 6p*  u

2 - 15%25%2p°3s%3p°4523d'%4p°55%4d*

ITpumep otBeta: Ne23 - BaHauid. 1 6ana

TecToBoe 3aganne Ne 11.
1) Hanucats s1exTpoHHBIe (hOPMYIBI aTOMOB ¢ 3apsaami siaep 15; 60 cTporo B mopsake 3amosi-
HEHUS 3JIEKTPOHHBIX OpOHUTaeH.

[Tpumep oTsera: Co?’ - 15%25%2p®3s%3p®4s°3d’ 5 dasioB
2) K kakomy THIy 3JIEMEHTOB (S, p, d, f) oTHOCSTCA aToMbl ¢ 3apsaaamu saep 15;60;507
IIpumep otBera: Co? —d. 1 6ana

3) Omnucatp MOJ0KEHNUE B IEPUOANIECKON CHCTEME SJIEMEHTOB aTOMOB C 3apsiamMu sifiep
15;56;50.

IIpumep otsera: Co?’ — 8 rpyrma, moGouHas TOATPYIIIIA. 1 6ana

4) Yka3aTh 3HAYCHHS BCEX KBAHTOBBIX YMCEN IS [OCICAHEro dMeKTpoHa atoma P (N — rimas-
Hoe,l - opOuTanpHOE, M| - MArHUTHOE, Mg — CTUHOBOE KBAHTOBBIC UHCTIA).

[Tpumep otBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 dasi1a

5) PykoBoactBysicek [leprnoandeckoil cMCTEMOMN, YCTAHOBHUTE MOPSIKOBBIE HOMEpPA U Ha3BaHUSI
AIIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIIEIYIOIINE AIEKTPOHHBIEC (HOPMYIIbI
1- 15%25%2p°3523p®45%3d °4p°®55%4d 5 p®6s24f

2 - 15%2522p°35%3p%4523d'%4p°5524d'%5p°6524 450 %6 p° 75>

ITpumep otBera: Ne23 - BaHaaui. 1 6ana

TecroBoe 3aganne Ne 12.
1) Hanmcats s1exTpoHHbIE (POPMYIIBI aTOMOB C 3apsaami siiep 34; 43 cTporo B mopsIke 3amoi-
HEHMS AJIEKTPOHHBIX OpOHUTAIIEH.

Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’ 5 6a10B
2) K kakomy THITY 2]IEMEHTOB (S, p, d, f) oTHOCSTCS aToMBI ¢ 3apsanamu siaep 34;43;727
IIpumep otsera: Co?’ — d. 1 6amn
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3) Onucarp MOJ0KEHUE B MEPUOANYECKON CUCTEME 3JIEMEHTOB aTOMOB C 3apsiiaMu sifiep
34,43;72.

IIpumep otsera: Co?’ — 8 rpymma, mo6ouHas IOArPYIIIIA. 1 6ana

4) Yka3aTh 3HAUCHHS BCEX KBAHTOBBIX YHCEIN JUIS IIOCIEIHEr0 IeKTpoHa aToma Se>* (n—
riaBHOE,l - opOUTaNBbHOE, M| - MATHUTHOE,Ms — CIIMHOBOE KBAaHTOBBIE YHCIIA).

[Tpumep otBeTa: Ti?? - n=3: 1=2; m=+2; ms= +1/2. 2 fasi1a

5) PykoBoactBysich [lepuonnyeckoil cuCTEMON, yCTAaHOBUTE MTOPSAIKOBbIE HOMEPA U HA3BaHMUS
3JIEMEHTOB, HEUTPAJIILHBIM aTOMaM KOTOPBIX OTBEYAIOT CJEIYIOIINE AIEKTPOHHBIE (hOPMYJIIbI
1- 15%25%2p°35%3p®45%3d1°4p°®55%4d °5p®6s%4f?  u

2 - 15%25°2p°35%3p°45°3d'%4p°5524d'%5p 6524 45d’

[Tpumep otBera: Ne23 - BaHaaUM. 1 6ana

TecroBoe 3aganue Ne 13.
1) Harmucatp smekTpoHHBIE (OPMYITBI aTOMOB € 3apsaaMu siaep 12; 75 ¢Tporo B mopsiIKe 3amod-
HEHMS AJIEKTPOHHBIX OpOHUTAICH.

Ipumep oteera: Co®’ - 15225%2p°3s%3p°4s%3d’ 5 6asioB
2) K kakomy THITY 3]IEeMEHTOB (S, p, d, ) oTHOCATCS aToMBbI ¢ 3apsaamu siaep 12;21;737?
IIpumep orsera: Co?’ — d. 1 6amn

3) Onmcarp MoyoKEeHHE B MEPUOANUECKON CHCTEME JIEMEHTOB aTOMOB C 3apsaMH siiep
12;21;73.

IIpumep oTBera: Co?’ -8 rpymmna, mobo4Has moArpyrmma. 1 6ana

4) Yka3aTh 3Ha4€HUS BCEX KBAaHTOBBIX YMCEJI I TOCIEAHETO 3JIEKTPOHA aToMa Mg12 (n—
IJ1aBHOE,| - opOUTaNbHOE, M| - MArHUTHOE,Ms — CIIMHOBOE KBAHTOBBIE UHCIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoactBysich [lepuonndeckoii CHCTEMON, YCTAHOBUTE MOPSIIKOBbIE HOMEPA U HA3BaHUS
AIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUYAIOT CIEAYIOIIUE SIEKTPOHHBIE (HOPMYJIBI
1- 15°25%2p°3523p®4s523d °4p°®5s%4d*%5p®  u

2 - 15%25%2p°®3s%3p°45%3d°

[Tpumep otBera: Ne23 - BaHanHM. 1 6ana

TecTroBoe 3aganue Ne 14.
1) Hanmcats snexTpoHHbIEe (hOpMYIIBI aTOMOB ¢ 3apsaami siaep 80; 32 ¢Tporo B mopsIke 3amnosi-
HEHMS JJIEKTPOHHBIX OpOHUTAIEH.
Ipumep orsera: Co?’ - 1572572p°3s%3p°4s23d’ 5 6annoB

2) K kakomy THITy 3JIEMEHTOB (S, p, d, f) oTHOCSATCA aToMbl ¢ 3apsaaamu siaep 61;32;807

IIpumep orBera: Co? —d. 1 6ana

3) Omnucatp MOJ0KEHNUE B IEPUOANIECCKON CHCTEME SJIEMEHTOB aTOMOB C 3apsiamMu siaep
28;32;80.

IIpumep otBera: Co?’ -8 rpymnmna, mobo4Has moArpymnmna. 1 6asn

4) VKa3aTh 3HAYCHNS BCEX KBAHTOBBIX YHCEIT JUTS OCIEIHET0 dIeKTpoHa atoma Ge 2 (N — rias-
Hoe,l - opOuTampHOE, M| - MArHUTHOE, Mg — CTUHOBOE KBAHTOBBIC YHCTIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 0aJi1a

TIOPSIIKOBBIE HOMEPA W Ha3BaHHS DJIEMEHTOB, HEHTPAIBHBIM aTOMaM KOTOPBIX OTBEYAIOT CIIEY-
IOIIHE AIIEKTPOHHBIE (POPMYJIBI

1- 15°25%2p°3s%3p®4st  u

2 - 15%2522p°3s%3p°45°3d'%4p°5524d 9556524

[Tpumep otBera: Ne23 - Banaguil. 1 6ana
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TecroBoe 3axanue Ne 15.
1) Hantucatpb 31eKTpoHHBIC (hOPMYIIBI aTOMOB C 3apsaamMu siiep 26; 87 cTPOro B MOPSIKE 3armo-
HEHUS DJIEKTPOHHBIX OpOHUTasei.

IIpumep oteera: Co®’ - 15%25%2p®3s%3p°4s%3d’ 5 6asioB
2) K xakomy Tumy 371eMeHTOB (S, p, d, f) oTHOCATCS aToMelI ¢ 3apsiaamu siaep 26;31;877
Ipumep otsera: Co?’ — d. 1 6ann

3) Onucars MoyioKeHHe B MEPUOANUECKON CHCTEME JIEMEHTOB aTOMOB C 3apsaMH siiep
7,59;73.

[Ipumep oTBeTa: Co?’ -8 rpyira, no0o4YHas moArpyIa. 1 6ana

4) Yka3aTb 3HaU€HUs BCEX KBAHTOBBIX YUCEJI I IOCIEAHETO 3IEKTPOHA aToMa Fe® (n — rmas-
Hoe,l - opOuTanbHOE, M| - MAarHUTHOE,Ms — CIUHOBOE KBAaHTOBBIC YHCTIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoactBysich [lepuonnyeckoil cucTeMoid, ycTaHOBUTE MOPSIIKOBBIE HOMEPA U HA3BaHUS
AJIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUYAIOT CIEAYIOIINE dJIEKTPOHHBIE (POPMYIIBI
1- 15°25%2p°3523p®45%3d™°4p®5s%4d’  u

2 - 15%25%2p°3s%3p°4523d'%4p?

ITpumep otBeta: Ne23 - BaHauid. 1 6aan

TecToBoe 3axanue Ne 16.
1) Hanmcatsb s1exTpoHHbIEe (hOPMYIIBI aTOMOB ¢ 3apsanamu sjaep 38; 53 cTporo B mopsake 3amoi-
HEHUS 3JIEKTPOHHBIX OpOUTaei.

[Ipumep otBera: Co?’ - 1322522p63523p64323d7 5 6ans0B
2) K xakomy TuIty 31€MeHTOB (S, p, d, f) oTHOCSTCS aToMBI ¢ 3apsaamu siaep 38;53;57?
IIpumep oTBera: Co?’ —d. 1 6ann

3) Onucatp MOJI0KEHNUE B MEPUOANYECKON CUCTEME PJIEMEHTOB aTOMOB C 3apsiIaMH siiep
38;53;5.

IIpumep otsera: Co?’ — 8 rpyrma, moGouHas TOArPYIIIIA. 1 6ana

4) Yka3zaTh 3HaU€HHUs BCEX KBAHTOBBIX YUCEI I MOCIEAHETO PJIEKTPOHA aToMa Sr*® (n — ruas-
Hoe,| - opOuTanpHOE, M| - MArHUTHOE, Mg — CTUHOBOE KBAHTOBBIEC UHCTIA).

[Tpumep otBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 dasi1a

5) PykoBoacTBysicek [lepuoanueckoii cUCTEMOM, YCTAHOBUTE MOPSAKOBBIE HOMEpA U HAa3BaHUS
AIIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEIYIOIINE AIEKTPOHHBIEC (HOPMYIIbI
1- 15%25%2p®3s%3p%4s’  u

2 - 15%2522p°3s%3p°4523d'%4p°5524d'%5p°6524 450 %6 p° 75>

[Tpumep otBera: Ne23 - Banaauil. 1 6ana

TecroBoe 3ananne Ne 17.
1) Harmucatp smekTpoHHBIE (OPMYITBI aTOMOB € 3apsiaamu siaep 28; 11 eTporo B mopsiike 3amod-
HEHMS AJIEKTPOHHBIX OpOHUTAIIEH.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’ 5 6a10B

2) K kakomy THITy 3JIEMEHTOB (S, p, d, f) oTHOCATCS aTOMBI € 3apsaamu siaep 28;11;62?

IIpumep orBera: Co? —d. 1 6ana

3) Onucatp MOJI0KEHNUE B MIEPUOANIECCKON CHCTEME PJIEMEHTOB aTOMOB C 3apsiIaMHu siiep
28;11;3.

IIpumep otBera: Co?’ -8 rpymmna, nobo4Has moArpymnmna. 1 6asn

4) Yka3aTh 3HaU€HHsI BCEX KBAHTOBBIX YHCEN JUIS OCIETHETO IEKTPOHA aToMa (n — riaBHoOE,]
- opOuTaNIbHOE, M| - MATHUTHOE,Ms — CIIMHOBOE KBAaHTOBBIE UNCIIA).

[Tpumep oTBera: Ti?? - n= 3:1=2; m=+2; ms= +1/2. 2 0aJi1a
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5) PykoBoactBysich [lepuonnyeckoil cucTeMoi, yCTaHOBUTE MOPSIIKOBBIE HOMEPA U HA3BAHUS
3JIEMEHTOB, HEUTPAJIbHBIM aTOMaM KOTOPBIX OTBEYAIOT CIEAYIOIINE 3JIEKTPOHHBIE (POPMYJIBI
1- 15%25%2p°3523p®4s%3d"°4p®55%4d'°5p°  u

2 - 15%2522p°3s%3p°45°3d'%4p°5524d'5p?

[Tpumep otBera: Ne23 - BaHaguil. 1 6ana

TecroBoe 3aganue Ne 18.
1) Hantucatpb 31ekTpoHHBIC (hOPMYIIBI aTOMOB C 3apsaamiu siiep 54; 39 ¢Tporo B mopsIke 3amoi-
HEHUS DJIEKTPOHHBIX OpOHUTanei.

IIpumep oteera: Co®’ - 15%25%2p®3s%3p°4s%3d’ 5 6assioB
2) K xakomy TuIy 3J1€MEHTOB (S, p, d, f) oTHOCATCS aToMBI ¢ 3apsiaamu saep 54539;77
Ipumep otsera: Co?’ — d. 1 6ann

3) Onucars MoyoKeHue B NEPUOANUECKON CUCTEME IIEMEHTOB aTOMOB C 3apsaMu siiep
7,39;54.

IIpumep otrBera: Co?’ -8 rpymmna, mobo4Has moArpyrmma. 1 6ana

4) Yka3aTb 3HaU€HUS BCEX KBAHTOBBIX YUCEI I IOCIEAHETO AIEKTPOHA aToMa Y3 (n — rnag-
Hoe,l - opbuTtanbHOE, M| - MATHUTHOE, Mg — CTUHOBOE KBAHTOBBIC UHCIIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoactBysich [lepuonnyeckoil cuCTEMOI, yCTaHOBUTE MOPSIIKOBBIE HOMEPA U HA3BaHUS
AIIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUAIOT CIEAYIOIIUE SIEKTPOHHBIE (HOPMYJIBI
1- 1s%25°2p° u

2 - 15%25%2p°35%3p°4523d'%4p°5524d %5 6524 454°

ITpumep otBeta: Ne23 - BaHauid. 1 6aan

TecTroBoe 3aganue Ne 19.

1) Harucatb 3neKTpoHHBIE (GOPMYIIBI AaTOMOB C 3apsaaMu siaep 9; 82 ¢Tporo B MopsiaKe 3aro-
HEHUS 3JIEKTPOHHBIX OpOHUTaeH.
ITpumep otsera: Co?’ - 15%25%2p®3s%3p4s°3d’ 5 6aj10B

Otser: F-15%25°2p°
Pb® - 15225°2p®3523p°45%3d °4p°®5s%4d °5p°6s%4f*5d 6 p?
2) K kakomy THIy 3JIEMEHTOB (S, p, d, f) oTHOCSATCS aToMBbI ¢ 3apsnamu saep 9;82;73?
IIpumep otBera: Co? —d. 1 6ana
3) Omnucatp MOJ0KEHNUE B IEPUOANUECKON CHCTEME SJIEMEHTOB aTOMOB C 3apsiamMu sifiep
9;82;73.
IIpumep otsera: Co?’ — 8 rpyrma, moGouHas TOATPYIIIIA. 1 6ana
4) Yka3aTh 3HaUu€HHsI BCEX KBAaHTOBBIX YMCEN JUISI TOCTIEIHETO 3JIEKTPOHA aToMa F° (n — ruas-
Hoe,l - opOuTanpHOE, M| - MArHUTHOE, Mg — CTUHOBOE KBAHTOBBIC UHCTIA).
[Tpumep oTBera: Ti?? - n= 3: 1=2; m=+2; ms= +1/2. 2 0aJi1a
5) PykoBoactBysicek [lepuoanueckoil cMCTEMOM, YCTAHOBHUTE MOPSAKOBBIE HOMEpA U Ha3BaHUS
3JIEMEHTOB, HEUTPAIBHBIM aTOMaM KOTOPBIX OTBEUAIOT CIEAYIOIINE dJIEKTPOHHBIE (POPMYIIBI
1- 15°25%2p°3523p®45?3d'°4p°®55%4d*°5p°6s°5d"
2 - 15%2522p°®3s%3p°45°3d°
[Tpumep otBera: Ne23 - Banaauil. 1 6ana

TecTroBoe 3aganue Ne 20.
1) Hanmcats snexTpoHHbIE (hOPMYIIBI aTOMOB C 3apsaami siiep 24; 55 crporo B nopsiake 3a-
MOJTHEHUS SJIEKTPOHHBIX OpOuTaelt.
Ipumep otsera: Co?’ - 1572572p°3s%3p°4s23d’ 5 6an10B
2) K kakomy THITY 27IeMEHTOB (S, p, d, ) oTHOCATCs aTOMEI ¢ 3apsiaamu sinep 24;55;187?
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ITpumep otsera: Co®’ — d. 1 6ann

3) Onucatp MOJ0KEHNUE B MIEPUOANIECCKON CHCTEME SJIEMEHTOB aTOMOB C 3apsgamMu siaep
24:55;18.

[Ipumep oTBeTa: Co?’ -8 rpyiia, no0o4YHas moArpyIa. 1 6ana

4) Yka3aTh 3HAYCHUS BCEX KBAHTOBBIX YHCEI IS [IOCICIHEr0 YICKTpoHa atoma Ar' (n —
[J1aBHOE,| - opOUTaNIbHOE, M| - MArHUTHOE,Ms — CIIMHOBOE KBAaHTOBbIE UHCIA).

[Tpumep oTBera: Ti?? - n=3; 1=2; m=+2; ms= +1/2. 2 pasi1a

5) PykoBoactBysich [lepuonnyeckoil cucTeMoid, ycTaHOBUTE MOPSIIKOBBIE HOMEPA U HA3BaHUS
AJIEMEHTOB, HEUTPAILHBIM aTOMaM KOTOPBIX OTBEUYAIOT CIICIYIOIINE MICKTPOHHBIC (DOPMYITBI
1- 15°25%2p°3s%3p* u

2 - 15°25%2p°3s%3p°4523d'%4p°5524d'%5p 6524 454 %6 p*

ITpumep otBeta: No23 - Banaauid. 1 6asa

Konuenmpauuu (c ykazanuem 0ai1a 3a npaguibHo 6blNOJIHEHHOE 3a0arue).

Bapuanr 1.
1.Cx0JpKO TPaMMOB PaCTBOPEHHOTO BEIIECTBA M CKOJIBKO MJT BOJIbI coaepkutcs B 420 r 13%-ro
pacTBopa 6pommaa kanus? (1,5 6ama)
2.Cxoitbko M1 0pTO(hOCHOpPHOI KHCTIOTHI ¢ MaccoBoi foneit 20% (1,33r/Mi1) Hago B3STh, IS
npurorosieHus 0,2 M pactBopa oprodochopHoii KucioTel 0obemMoM 300miu? (1,5 6aa)
3.0mnpenenuTs MaCCOBYIO JOJIO B pacTBOPE XJIopuaa Kanblus, eciau 4 kr 15%-1ro pactBopa
Beimapwim 110 1 kr. (1,5 6anna)
4.X 0,5 1 35%-10 pactBopa Hutpara ammonus (1,04 r/vur) npumwmm 290 mit Boabl. OnpeenuTsb
MPOLIEHTHYIO U MOJIIPHYIO KOHIIEHTPAIMU MOJIy4eHHOT0 pacTBopa. (1,5 6amna)
5.J1o xakoro o6bvema Hamo pazdbasutb 500 M 20%-ro pacTBopa xmopuaa amoMuaus (111),
IUIOTHOCTB KOTOporo 1,152 r/mi, 4To6s! nosyuuTs 4,5 %-pacTBop, INIOTHOCTH KoToporo 1,029
r/mn? (1,5 6amna)
6.B 425 r Boas! pactBopuinu 75 r kpuctamioruapara FeSO,*7H,0. Beruncanth MaccoByrO JI0ITO
B pacTBOpe KpucTauioruapara u 6e3soguoit comu FeSO,. (1,5 6anna)
7.HaliT npOLIEHTHYIO KOHIIEHTPALMIO PacTBOpPa, coaepskauiero B 350 r pactBoputend 25 r
xaopuza xenesa (111) (1 6amn)

Bapuanr 2.
1.Kakoit 06bem 0,5 M pacTBOpa ruJpOKCHIa HATPHUSI MOXKHO MPUTOTOBUTH U3 75 M 1,75 M
pactBopa? (1,5 6amna).
2.BBIYMCINTE MacCOBYIO JOJI0 PACTBOPEHHOTO BEIIECTBA B PACTBOPE, conaeprkaiem 20 r
xpomara kayust B 450 r BoasL.(1 Gamr)
3.Ckonbko rpamMmoB 20 %-ro pacTBopa xyopuia 6apus Hago npubaButh K 300 T BOABI, YTOOBI
noy4duTh S %-it pactBop comu? (1,5 6amra).
4.13 650 r 18 %-ro pactBopa HuTpaTa Hatpus Beinapwin 300 r Boabl. ONpeneauTb MacCoOBYIO
JIOJTFO HUTpATa HATPUs B MTOTydeHHOM pacTBope. (1,5 6amra).
5.J1o xakoro o0bema Hazo pazdasuth 1,5 120 %-ro pacTBOpa XJI0pUAa aMMOHHUS, IIIOTHOCTb
kotoporo 1,057 r/min, 4ro6s! nomyuuts 10 % pactBop, mioTHOCTH KoToporo 1, 029 r/mn? (1,5
Oamna).
6.B kaxoit Mmacce BojibI ciieayeT pacTBopuTh 100 T Na,CO3*10H,0 aist momydeHus pacTBopa,
conepxkarniero 4 % 6e3Boanoi conu? (1,5 6amna).
7.Cxonbko M 15 %-To pacTBopa CONSTHON KUCIIOTHI ,ITIOTHOCTH KoToporo 1,059 r/mu,
notpedyetcs s pactBopenus 40 T kapoonara kanbius?(1,5 6amna)

Bapmuanr 3.
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1.BerarcnuTh IPOIEHTHOE COIepKaHNE PACTBOPEHHBIX BEIIECTB B PACTBOPE, colepikaiieM 45 r
cynbdarta nuHKa B 450 T Boabl.(1 Gamn)

2.3 435 r 21 %-ro pacTBOpa MpHu OXJIAXKAECHUU BBIIEIWIOCH 54 T paCTBOPEHHOT'O BEIIECTBA.
KaxoBa koHIeHTpaIus octaBiierocs: pactsopa?(1,5 6ama)

3.B 500 mut Bozbl pacTBOpEHO 45 T cepoBOIOpOAa, IIIOTHOCTH pactBopa 1,095 r/mun. Haiiti
MOJISIPHYIO KOHIICHTpaIHo pactBopa. (1,5 6amna)

4.CxonbpKo MJI TUapoKcuaa 6apus ¢ maccoBoii goneit 11% (1,25 r/mi) Hago B3STh st
npurorosieHus 0,25 M pactBopa ruapokcuaa 6apus oobemom 250 ma? (1,5 6amna)

5.B 200 mu Bogst pactBopriin 30 11 XJ10poBO0opoAa npu H.y. KakoBa MaccoBast 10515t
XJIOPOBOIOpOJIa B 3TOM pactBope?(1,5 6amna)

6.K300 M 20%-ro pactBopa cepHoii kucioThl (1,14 r/mn) npummnu 250 M Boasl. Onpenenurthb
MPOLEHTHYIO U MOJISIPHYIO KOHLIEHTPALIUU TOJydeHHOro pacTtBopa.(1,5 6anna)

7.Ckonbko ¢pocdara HaTpus HaO B35ATh, YTOOBI MpUroToBUThH 2 1 0,5 M pactBopa? (1,56am1a)

Bapuanr 4.
1.Kakoii 06bem 0.7M pacTBOpa ruIpoKCHAa Kaaus MOKHO TPUTroToBUTH U3 80 mit 1,75M
pactBopa? (1,56anma)
2.CKoJIBKO MJT XJIOPHOM KUCIOTHI ¢ MaccoBo# aoneit 30 % (1,33 r/mut) Hamo B3ATh, YTOOBI
npurotoButs 0,2 M pacTBop XJI0pHOU KUCIOTHI 00beMoM 3 11?7(1,5 Oana)
3.Haiiti nponieHTHYI0 KOHLIEHTPALUIO pacTBOpa, coaepxaiiero B 300 mu Boabl 88 T xiopuaa
anmtomuHus.(16asmwt)
4.Beraucnuth Maccy MegHoro kynopoca CuSO4*5H,0? KoTopslii conepxutcs B pacTBope
obwvemMoM 5 11, ecitu MoJsipHast konneHTpamust CuSOy4 paBHa0,5 monb/in.(1,5 6ama)
5.B3 1 Boawl pactBopuiu 99 11 ammuaka npu H.y. Paccuntats MOJSpHYIO KOHLIEHTPALIUIO
pacTBopa ,eciu ero mIoTHOCTh paBHa 0,99 r/mi.(1,56amma)
6.Cxonbko M 10%-ro pacTBopa a30THOM KUCIIOTHI, INIOTHOCTH KoTOporo 1,05 r/mi,
noTpeOyeTcs A1 HeUTpaIu3aluy TUAPOKCHIA HaTpus, coepxkalierocs B 155 mun 6% pactBopa,
WI0THOCTH KoToporo 1,022 r/mn? (1,56anma)
7.Kakyto maccy 20%-ro pacTBopa ruIpoKcua Kanus Hajao npubaButh K 1 kr 40%-ro pacTtBopa,
4T0OBI MONTyuuTh 27% pactBop? (1,56am1a)

Bapuanr$.

Kakue macchl noia u cnupta HE00XOUMO B3SITh, YTOOBI TPUTOTOBUTH 250 T pacTBOpa C
MaccoBoii goneit noma 10%? (1 6amn)

2.CKoJBbKO IpaMMOB XJiopHia Hatpust conepxkutcs B 5 mi 0,05M pactopa?(1,5 Ganna)
3.MonsipHOCTB pacTBOpa €IKOro HaTpa paBHa SM, miuoTHOCTH pacTBopa -1,17 r/mi. Beraucauts
MacCcoBYIO JIOJIO €IKOro HaTpa B pacTtBope.(1,5 6ana)

4.13 150 T 25 %-T0 pacTBOpa MpH OXJAXKIACHUH BBIASTIIIOCH 90 T paCTBOPEHHOTO BEIIECTRA.
KakoBa koH1eHTpanus ocrasiierocs pactsopa?(1,5 6amnal

5.BeramcuTh Macey xkene3Horo kymopoca FeSO4*7H,0, KoTopblit COAepKUTCS B pacTBOPE
o0BemMoM 511, ecnii KoHIeHTparus 6e3Boanoi conu (FeSO,) paBua 0,1M.(1,5 6amna)
6.0mnpenenuTh IPOIEHTHYIO KOHIIEHTPAIIMIO pacTBOpa, nmoiaydeHHoro cmemienueM 300 T 25%-ro
u 400 r 40%-ro pacTBOpoB.(1,5 Ganna)

7.K 1 1 20%-ro0 pacTBopa Opomuaa Kaius, TNIOTHOCTh KOToporo 1,229 r/mi, npubaBumnu 8 i
BOJIbl. BEIUMCITUTH MPOLIEHTHYIO KOHLIEHTPALHIO MTOJy4eHHOTo pacTtBopa. (1,5 6ama)

Bapuanr 6.

1.B 450 r Boas! pactBopuiu 95 1 kpucramtoruapara CuSO,*5H,0. Berancnute MaccoByio
JIOJTIO B pacTBOpe KpucTautoruapara u 6e3poguoi comm CuSO,. (1,5 6amra)
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2.CKOJIBKO I'PaMMOB pacTBOPEHHOT'0 BEILIECTBA U CKOJIBKO MJI BOJbI conepkutcs B 200 r 9 %-ro
pacTtBopa cynbbuaa ammonus? (16amr).

3.Kakyro maccy 35 %-ro pacTBopa xjopuaa Kanus Haao npudasuth K 1 kr 15%-ro pactBop
yT0OBI ONTY4nTh 22%-1 pactBop? (1,5 Oana)

4.Kaxue Macchbl BOJbI U cylb(haTa aMMOHHUSI HEOOXOIMMO B3SITh ISl IPUTOTOBJICHUS S5 1T
pactBopa ¢ MaccoBoii foneit 13%, ecnu mioTHOCTh pactBopa 1,06 r/mi. (1,5 Gamn)

5.K 1 mutpy SM pactBopa ruApOKCHIa HATPHS, ITIOTHOCTh KOTOporo 1,225 r/mun, mpubaBuiu 2 1
BOJIbl. BBIYMCIINTG MPOLEHTHYIO KOHLIEHTPALIMIO MOJIy4eHHOT0 pacTBopa. (1,5 Oanna)
6.Bbrunciautse, noctatouno ju 10 mu 20%-1o pacTBOpa CepHOM KUCIOTHI, INIOTHOCTh KOTOPOTO
1,22 r/mn, nns peakuuu ¢ 4  marausa? (1,5 6ama)

7.Paccuntarh MOJIIPHYIO KOHLIEHTPALIMIO pacTBOpa a30THOM KUCJIOTHI ¢ MAacCOBOM osen 5%.
[TnotHoCcTh pacTBopa 1,025 r/mi.(1,5 6anna)

Bapuant 7.

1.Cxonbko M1 5% pacTBopa CONSIHOM KUCIOTHIL, INIOTHOCTH KoToporo 1,02 r/mi, Tpedyercs s
B3auMojieiicTBus ¢ 14 T Hurpara cepedpa? .(1,5 6amna)

2.BbIyrcnuTh IPOLEHTHOE COJIEPKaHNe PAaCTBOPEHHBIX BEIIECTB B PACTBOPE, cojepkaiieM 34 r
xpomata Hatpus B 300 r Bozasl. (16amn).

3.CKOJIBKO TPaMMOB PaCTBOPEHHOT'O BEIIECTBA U CKOJIBKO MJI BOJbI coaepkutcs B 149 r 11%-ro
pactBopa Trocynbdara Hatpus? .(1,5 6aua)

4.0npenenuTs MaCCOBYIO JIOJIO XJIOpU/A IIMHKA B PACTBOPE, €CIIU Ha 3 MOJIb COJIM MPUXOIUTCS
15 mounb Boapbl. .(1,5 Gana)

5.Boruncante MmossgspHocTh 18%-ro pacTBOpa ruipokcua HaTpusl, IOTHOCTh KoTtopor 1,220
/ML

6.Cxonbko Mons MNSO4*5H,0 crnienyer npubaButh k 100 MOJISIM BOBI IS MTOJTY4EHUS
pactBopa, coaepxariero 20% 6e3BoaHoi cont (MnSO,). .(1,5 6ama)

7.CKobKO BOJIBI (MJT) U alieTaTa HaTpus HeoOXoauMo s npurotosienus 148 miu 14%-ro
pactBopa, IIoTHOCTh KoToporol,14 r/mn? (1,5 Gamna)

Bapuant8.

1.Kakast macca xjopu/ia IMHKA COJEPKUTCS B pacTBOpPE 00BeMOM 52 J1, €ClId €ro MOJIsIpHAst
KOHIIeHTpauus paBHal,6 mons/n? (1,5 6ama)

2.Kakoii 06beM SM pacTBOpa XJIOPOBOIOPOa HAAO B3sTh JyIsl mpurotoBienus 50 mu 0,5M
pactBopa xjopoBojgopona? (1,5 6anna)

3.B Boze o6bemom 350 Mt pactBopuiu 63 T ruapokcuaa 0apusi. [I1OTHOCTH OTY4EHHOTO
pactBopa 1,05 r/mi. PaccunTtaTh MaccoByr0 100 BemiecTBa B pactBope. (1,5 6amna)
4.BbIpa3uTh B NpOLIEHTaX KOHIEHTPAILIMIO pacTBopa, coaepsxkaiero B 200 r Boas! 18 r
OKO036L (1 Gam).

5.CKOJBKO T paCTBOPUTEIIS U POJIAHK 1A KIS HAJZIO B3SITh, 4TOOBI TPUTOTOBUTE 140 M 8%-r0
pacTBopa, MIOTHOCTHh KOTOporo paBHa 1,06 r/min(1,5 6amna)

6.0mnpenenuTh IPOIEHTHYIO KOHIIEHTPAIIMIO pacTBOpa, nmoaydeHHoro cmemienueM 400 T 23%-ro
100 r 35%-ro pactBOpoB. (1,5 O6amna)

7.Cronbko rpammoB kpucrautoruapara Na,SO,*10H,0 wamo pactBoputh B 800 T BOIBI, 4YTOOBI
nonyuutsk 10% pactBop 6e3BoaHOIM conu. (1,5 6amna)

Bapuant 9.
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1.CkopK0 TpaMMOB Cyibdarta HaTpus ciaenyeT pacTBopuTh B 400 T Bojbl 1uid noiydeHus 8%-ro
pactBopa? (16amn).

2.Kakoii 06bem 0,3M pacTBOpa XJI0pOBOAOPOAHON KUCIOTHI TpEOyeTCs sl HEUTpaliu3aliuu
pacTtBopa, coaepxkarniero 0,32 r ruapokcuaa Hatpus? (1,5 6anna)

3.Kakyro maccy 20%ro pacTBopa ruApoKCcHaa Kaimus Hajo npubaButh K 1 kr 50%-T0
pacTBopa,uToObI noy4uTh 25% pactBop? (1,5 6ana)

4.B xakoit macce Bogpl cienyeTr pactBoputh 150 T Na;CO3*10H,0 st monrydenus pactBopa,
coxepxariero 4% 6e3BogHoi comu Na,COs. (1,5 6amna)

5.k 150 mu 30%-ro pacTBOpa cepHON KUCIOTHI € IIOTHOCTHIO 1,22 T/MIT IPpUIHIIK 2 71 BOJIBI.
OnpenenuTs NPOLEHTHYIO KOHIIEHTPALMIO MOTY4eHHOro pactBopa. (1,5 6amnna)

6.0npenenuts MoJIpHOCTH 10%-ro pacTBOpa CONSHOM KUCIOTHI , INIOTHOCTh pacTBOpa
1,06r/mi. (1,5 6anna)

7.Cxkonbko Mt 10%-ro pacTBopa a30THOM KHUCIOTHI, IJIOTHOCTH KoToporo 1,07 r/mi Tpedyercs
JUISL HEUTpalin3alui THIpOKcuaa Kainus, coaepxatierocs B 100 mut 2%-ro pactBopa, INIOTHOCTb
kotoporol,03 r/mn? (1,5 Gamna)

Bapuanr 10.

1.Cx0apKO TPaMMOB PACTBOPEHHOTO BEIIECTBA M CKOJIBKO MJT BOJIbI coaepkutcs B 210 r 7%-to
pactBopa xiopuaa meau(11)? (1,5 6anna)

2.Caxap maccoit 5 r pactBopuiin B Bojie Maccoit 43 r. KakoBa maccoBast 0Jis1 caxapa B
pactBope? (16amm).

3.B 460r Bogs! pactBopmiu 20 T kpuctaimoruapata CuSO4+5H,0. BeraucnuTh mporeHTHOe
coJIepKaHue B PaCTBOPE KpHCTAIIOTHaApaTa u 6e3BoaHoi conu. (1,5 Oana)

4.Kaxkyro maccy 20%-ro pacTBopa cyibdara amroMuHUS HAIO0 MPruOaBuTh K 1kr 50%-r0
pactBopa, 4ToObI onyuuTh 25% pactBop? (1,5 H6amna)

5.Paccuntarh MOJISIPHYIO KOHIIEHTPAIMIO PACTBOPA YKCYCHOM KHUCIOTHI C MAaCCOBOM ftoseit 25%.
[TnotHocTts pactBopa 1,037 r/mi. (1,5 6anna)

6.Berunciauts, noctatouno m 30 mut 19%-1o pacTBOpa cepHOM KUCIOTHI , IIIOTHOCTh KOTOPOTO
1,140r/mn, nns peakuuu ¢ 6,5t nunka? (1,5 6anna)

7.B 500 mu1 BOABI pacTBOPHIIM S JT XJI0pOBOIOpOIa TpH H.y. KakoBa maccoBast 40t
XJIOPOBOJIOPO/Ia B OJy4eHHOM pactBope? (1,5 Oanna)

Bapuanrl 1.

Bbipa3uTh B polieHTax KOHIEHTPALHIO pacTBOpa, cojepxariero B 220 r Boas! 58 r xjaopuia
xpoma(111). (16amn).

2.Kakue macchl HUTpara cepedpa U BOJbl HEOOXOIMMO B3STh JJIsl IPUTOTOBJIEHUS 3 KI' pacTBOpa
C MaccoBO#1 J1051eit HUTpara cepedpa, paBHoit 2%.(1,5 6anna)

3.B 540r Bogs! pactBopuiu 110r kpucramnoruapara CuSO4+5H,0. Beruncants MaccoByro 1010
KpucTayioruapaTa u 6e3soanoi conu. (1,5 6amna)

4.0npenenuTs NPOLEHTHYIO KOHIEHTPAIMIO PacTBOpa, nosydyeHHoro cmemenuem 300r 25%-ro
u 400t 40%-t0 pactBOpoOB. (1,5 Oanmna)

5.B Bozie o6bemom 340 M pactBopuin 4,5 r enkoro Hatpa. [IMOTHOCTh MOTYYEHHOTO pacTBOpa
— 1,051r/mi1. PaccunTtaTh PONIEHTHYIO U MOJISIPHYIO KOHIIEHTpAIuu pacTBopoB. (1,5 6amna)
6.Kakoit 06bem 3M pacTBOpa XJI0pOBOOPOIA HAZIO B3ATh, YTOOBI MpurotoBuTh 50 M1 0,5M
pacTtBopa xjopoBojaopoaa? (1,5 6amna)

7.Kakas macca XJjiopuia MeJIu COAEPKUTCS B pacTBOpe 00beMoM 15 11, eciiu ero MoJisipHast
koHueHntpanus 0,5M? (1,5 6anna)

Bapuant 12
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1.3 400 r 20%-ro pacTBOpa Npu OXJIAKIACHUH BbLAEIUIOCH SOT pacCTBOPEHHOTIO BELIECTBA.
KaxoBa xoHneHnTparus ocrasmierocst pactopa? (1,5 6anmna)

2.B 1 xr Boasl pactBopeHO 260T THAPOKCHIA Kausl, INIOTHOCTH pacTBopa 1,390 r/mn. Haiitu
MOJISIPHOCTB TTOJTY4eHHOTO pactBopa. (1,5 6amna)

3.Boruucinuth maccy FeCls*9H,0? koTopbIit colepKUTCS B pacTBOPE 00beMOM 271, €CIIn
MoJisipHast KoHueHTpaius 6e3soanoii cou (FeClz) papua 1mouns/m. (1,5 Gamna)

4.B 5 11 BoABI pacTBOpHIIM 95 1T aMMuUaka npu H.y. Paccuntarbh MOJISIpHYIO KOHIIEHTPAIUIO
MOJIYYEeHHOTO pacTBOpa, €CIIM €ro MIOTHOCTh paBHa 0,95r/mu. (1,5 6anna)

5.Kakue maccel OpoMa u cirpTa HeOOXOAMMBI It TpUroToBiIeHHs 250T pacTBOpa ¢ MacCOBOM
noneit 6poma 3%. (16amn).

6.CKoJIbKO TpaMMOB XJIopuaa 6apus conepxkurcs B 25 mu 0,5M pactBopa? (1,5 6ana)
7.MonspHOCTh pacTBOpa €IKOro Hatpa paBHa 4M, mmoTHOCTh — 1,17 r/Mi1. BerauciuThb
MacCOBYIO JIOJIIO €KOT0 HAaTpa B 3TOM pacTBope. (1,5 6anna)

Bapuanr 13.

1.K 5 M1 30%-10 pactBopa constHON KucioTsl (1,16 r/mi) npunwu 5 11 Boael. OnpenenuTtsb
MPOLIEHTHYIO KOHILIEHTpAaLUIo pacTBopa. (1,5 6anna)

2.0npenenuTs MOJISIPHOCTH 21%-T0 pacTBopa cepHoii kucioTsl (1,15 r/mi).

3.Cxonbko mi 13%-ro pacTBopa a30THOM KUCIIOTHI, INIOTHOCTH KoToporo 1,05 r/mi, TpeGyercs
JUTSL HEUTpalii3aliui TUIPOKCUIa HaTpusl, coaeprkamierocs B 150 r 8%-ro pacTBopa, IOTHOCTh
koroporo 1,02 r/mn? (1,5 6anna)

4.B kakoii macce Bojb cireayeT pactBoputh 90 r CaCl,*6H,0 mst mosryuenus pactBopa,
coaepaxaiero 15% 6e3soauoii comu CaCl, ? (1,5 6amia)

5.B pactBoputene maccoit 450r conepxutcs xsopua 6apust maccoii 28r. KakoBa MaccoBast 10s
xjopuzaa 6apus B pactBope? (16amn).

6.CKOJIBKO MJI BOJIBI U XJIOPHCTOTO KaJIHsi HEOOXOAUMO B3SITh, YTOOBI MPUTOTOBUTH 420r™Mit 5%-
ro pactBopa ¢ miotHocThio 1,13r/mMn? (1,5 Ganna)

7.Cxonbko M 10%-ro pacTBopa cepHOU KHCIIOTHI , IIIOTHOCTH KoTopoit 1,08 r/mi, TpeOyercs
i pactBoperus 30r kapoonara maruus? (1,5 Ganna)

Bapuanr 14.

1.B 300 mu1 Boas! pactBopuin 64 11 XJ10poBOOpoAa IpH H.y. KakoBa maccoBast 10
XJIOPOBOIOpOJIa B 3TOM pactBope? (1,5 Gama)

2.BBIYMCINTD IPOLEHTHOE COAEPKAHUE PACTBOPEHHOTO BEILIECTBA B PaCTBOPE, CoAepKalieM 57T
noauaa kanus B 150 mut Bogst. (106amn).

3.1o xakoro o0bema Hazo pazd6asutb 500 mi 20%-ro pacTBOpa XJIOPUCTOTO HATPUS, IIIOTHOCTh
koToporo 1,152 r/mi, 4ro6s! noayuuts 4% pacTBOp, MI0THOCTH kKoToporo 1,029 r/mna? (1,5
6armia)

4 Kakyro maccy 15%-1o pacTBopa yKCYCHOM KUCTOTHI Hao mpubaButh K 0,5k 25%-r0
pactBopa, yTo0bI monyautsb 20% pactBop? (1,5 H6amna)

5.B Boge o6bemom 450 mi pactBopuiu S0r cyibdata HaTpus. [ITOTHOCT MOTYYEHHOTO
pactBopa — 1,11 r/mi. Paccuutarh MaccoByo JI0JI0 M MOJISIPHYIO KOHIIeHTpanuo. (1,5 6armia)
6.13 750r 40%-10 pactBopa cynbdata HaTpus Beimapuiau 300T Boasl. OnpeaenuTh MpoIreHTHOE
coJiepaHue cynbdara HaTpUs B MOJTy4eHHOM pacTBope. (1,5 Gana)

7. B 300r Boas! pactBopmiu 30T kpuctaimoruapata MnSO,*5H,0. Berauciute mporieHTHO
coJiep’KaHue B pacTBOpe KpucTaioruapara u 6e3soaHoii conu MnSQO;,. (1,5 6anna)

0) KpUTEepHH OLICHUBAHUS KOMIIeTeHIMH (Pe3yJIbTATOB)
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OTBeT OLIEHUBAETCS MO CIACAYIOIIUM KPUTEPUSIM:
e [IpaBUIBHOCTH M MOJHOTA OTBETA;
e YMeHHe pacrno3HaBaTh U ONEPUPOBATH CIEUUATIBHBIMA TEPMUHAMU;
e YMEHHE NPUMEHUTh MAaTEMATUYECKUE COOTHOLIEHHMS ITPU OTBETE HA TECTOBOE 3aJIaHHUE;
e KoaM4ecTBO BBITIOJTHECHHBIX TECTOBBIX 3aIaHHUH.

B) OIIMCAaHHuE IIKAJIbI OHCHUBAHUA

OT1JIn4HO BrinonHenue TectoBoro 3aanusi oueHuBaeTcs Ha «OTIUYHOY MIPH:
e [IpaBuIbHOM M MOJTHOM OTBETE Ha BCE BOIPOCHI TECTOBOTO 33]1a-
HMUSA,
® YMEHMH paCliO3HABATh U ONEPUPOBAThH CHEIUATLHBIMU TEPMHU-
HaMU;

® CrIOCOOHOCTH OTBETHTH Ha BOIPOC MPEIOIAaBATENs PU MPOBEPKE
Ha JIF0O0OH M3 BOIIPOCOB TECTOBOTO 3aaHHUS

Xopomio OTBeT OIIEHUBAETCS Ha «XOPOIIOY TPH:

e [IpaBUIHLHOM U TIOJTHOM OTBETE Ha BCE BOIPOCHI TECTOBOTO 3a/1a-
HUSI, HO UMEIOTCSI HETPYObIe OMMOKH U HETOYHOCTH;

® YMEHUM pPaclo3HABaTh U ONEPUPOBATH CIICIIUAILHBIMU TEPMH-
HaMH, HO BO3MOYKHBI 3aTPyTHCHHS U HETOUYHOCTH,

® CIIOCOOHOCTH OTBETHTH Ha BOIIPOC MPETOJaBaTElIs IIPH MPOBEPKE
Ha JIFOOOH W3 BOIMPOCOB TECTOBOTO 3aJaHMsI, HO JIOMYCKAIOTCS
HETOYHOCTHU U HEpryoOble OIINOKU.

Y10BJIETBOPUTEIHHO OTBeT OlICHUBAETCS Ha «Y IOBJICTBOPUTEIHLHOY MIPH:

® CXEMAaTU4YHOM, HCIIOJTHOM OTBETE,

® HCYMCHHHU ONCPUPOBATH CIICHUAIbBHBIMU TCPMUHAMHA WUJIA UX HEC-
3HaHUH,

® C OJIHOI rpy0Ooii omnOKOI

® CrI0OCOOHOCTH OTBETHTH HE Ha BCE BOIPOCHI MTPETIOIaBaTelNsl TPU
MIPOBEPKE TECTOBOM PabOTHI.

HeynosierBopureabHo | OTBer onieHuBaeTcs kak «HeynoBineTBopuTenbHO» MpH:

® OTCYTCTBMHM BBIIIOJHEHHOTO 3a/laHUS;

e OTBETE Ha BCE BOMPOCHI OMIIeTa C rpyObIMU OLLIMOKaAMU;

e HEYMEHMHM PACIIO3HABATh U ONEPUPOBATH CIELUAIBHON TEPMHU-
HOJIOTHEH;

® HECNOCOOHOCTH OTBETUTH Ha BOIIPOCHI MIPEIOIaBaTeNs PH MPo-
BEPKE TECTOBOT'O 3aJaHMSI.
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HNuauBuayaJabHble JOMAIIHUE 32AHUS.
(Ko/u10KBUYM — IpaKkTH4YeCKHe 3aJaHUA)

Pacuém 6000poonozo nokazamena pacmeopos KUcjiom u wienoueil

1.B 11 pactBopa HNO; comepskurcst 84 r HNO,. Onpenenuts pH pactBopa, ecian K (HNO,)=
4x10™.

2.0npenenuth crenenb aucconuanuu ykcycHoi kuciotel (CH3COOH) B 0,1M pactBope, eciu
koHcTaHTa auccounaruu CH3COOH paBHa 1,8><10'5.

3.Onpenenuts pH 0,1M pacrsopa NH;,OH, eciiu K,(NH;OH)= 1,8x10°.

4.B 1n Boasl pactBopmwiu 40r NaOH.Onpenenuts pH nomyueHHoro pactBopa. ILoTHOCTH T10-
JIYy4YEHHOTO pacTBOpa MPUHITH paBHOU 1,1 r/em’.

5.0npexemuts pH 0,1M pactsopa HF, ecin K (HF)= 6,6x10™.

6.B 100 mi pactBopuiu 11,2 1 xnopoBogopona (HCI) npu uH.y..IlmotHOCTH 00pa3oBaBIierocs
pactBopa pasHa 1,1 r/em’. Omnpenenuts pH mosydeHHOT0 pacTBOpa COJISHON KUCIOTHI.

7.Kakoe kommuectBo NaOH motpeOyercst /uisi MPUTOTOBIEHUS 5 J1 pacTBOpa CO 3HAUYCHUEM
pH=9? K,(HNO,)= 4x10™,

8.Ilpu kakoil KOHIIEHTpamuu pacTBopa crerneHb gucconuanuu HNO, Oyner pasuna 0,27
K, (HNO,)= 4x10™,

9.Cpasuuts pH 1M pactBopos ykcycroit kuciorsi (CHsCOOH), K,(CH;COOH)= 1,8x10° u
consinoit kucnotel HCI. PaccunrtaTh cTeNeHb AUCCOIMALNE YKCYCHOM KHUCIIOTHI.

10.0Onpenenuts koHcTanty nucconnanuun NH4OH u pH pactBopa, ecnu cTenenb uccouuanuu
sToro ocHoBanus B 0,2M pactBope pasHa 0,95%.

11.Crenens auccormanuu NH4;OH B pactBope u pH pactBopa paBHbl cooTBeTcTBeHHO 1,8% U
11. PaccunTaiiTe KOHUEHTPALMIO PACTBOPA U KOHCTAHTY AUCCOIMAIIMM OCHOBAHUS.
12.0npenenure koHctanTy aucconuanuu HBrO u pH pactBopa, ecnu creneHb JUCCOIUAIITN
HBrO B 0,01M pactBope paBua 0,0447.

13.Crenens nuccouumanun HCN u pH pactBopa coorBerctBeHHO paBHbI 0,089% u 6,05. Ompe-
JIEIUTh KOHUEHTPAIMIO PACTBOPA U KOHCTAHTY JIUCCOIMAIIMM KHCIIOTHI.

14.0Onpegenure KOHCTaHTY Auccouuanuu IuiaBukoBor kucinotel HF u pH pactBopa, ecnu eé
crenenb aucconuauu B 0,25M pactBope pasHa 5,1%.

15.Koncranra muccouuarnuu cuHmibHON kucnotel HCN paBHa 7,9><10'10. Haiitu crenens auc-
cormarua HCN B 0,001 M pactBope.

Konuenmpauuu

BAPUAHT 1
1. Paccuntarh MOJISIpHYIO KOHLIEHTPALMIO PAcTBOpPA, MmosiydeHHoro cmemenuem 40 r 23,0 % -
pacTBopa cepoBoaopoja mioTHocThio 1,15 /M ¢ 25 M 3 M pactBopa cepoBoioposa TIOTHO-
ctbto 1,05 r/mut. II1oTHOCTE MOTY4YEHHOTO pacTBOpa NMPUHATH paBHOM 1.07r/mMn?
2. B pactBopurene maccoil 144 r conepxkurcs xyopun 6apusi maccort 28 r. KakoBa maccoBas
JUIs XJiopuia 6apust B pactBope?
3. Ckonpko MuuuiauTpoB 10 % -pacTBopa CONSIHONW KHUCIOTHI, MIIOTHOCTH KoToporo 1,051/mi,
TpeOyeTcst UId HeHTpalu3aluu TUAPOOKUCH HaTpus, conepxkaieiics B 100 mn 2%-pacTtBopa,
MJIOTHOCTH KoToporo 1,022 r/mn?
4. Kakue maccol cynbduaa kaaMusi ¥ BOAbBI HEOOXOAMMO B3ATh JUIsl PUTOTOBJIEHUS 1 K pac-
TBOpa C MacCOBOM JIoJieH cynbuaa KaamMus, paBHOH 42 %?
5. CKOJbKO BOJBI (MJI) U XJIOPUCTOT'O KAJIHS HYXHO B3SITh, YTOOBI IPUTOTOBUTH 427 Mi1 5 %-T0
pacTBOpAa, MIOTHOCTH KOTOPOro pasHa 1, 133 r/em®?
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6. B kakoit macce Boabl cienyer pactBoputh 150 1 Na;COs3-10H,0 st momydenust pactopa,
coaepxariero 4 % 6e3soanoit comu (Na,CO3)?

7. OnpenenuTb MOJISIPHOCTH 17 % - pacTBOpa coistHOW Kuciotsl  (p =1,12 r/mm)?

8. CKoJbKO MWUIHIUTPOB 25 % pacTBOpa XJIOPOBOJOPOAHON KHUCIOTHI, TUIOTHOCTH KOTOPOTO
1,22r/mi1, TpeOyeTcst aiis pactBopeHus 12 T kapOboHaTa Kaablus?

9. K 500 M pacTBOpa cepHON KHCIOTHI, INIOTHOCTH KOTOporo 1,1 r/mit, npubasuiu 2,5 11 BOJIHI,
MOCJIE Yero pacTBOP cTai 4 - MPOLIEHTHBIM. BEIYMCIUTH KOHIIEHTPAIMIO HCXOIHOTO pacTBOpa’?
10. K 50 mu 60 % pactBopa cepHoii kuciotsl (p = 1,14 r/mun) npunwmum 5 1 Boabl. ONpenenuTh
MPOLEHTHYIO U MOJIIPHYIO KOHLIEHTPALIMIO MOJTYYEHHOT0 pacTBopa?

BAPUAHT 2
1. CkoibKko rpaMMOB pacCTBOPEHHOI'O BELIECTBA U CKOJIBKO MJI BOAbI cofepkutcst B 210 r 7 %-ro
pactBopa cynbpuTa Meau?
2. Jlanbl pacTBOpHI Ccynbduaa kamus ¢ MmaccoBoit moneit 22 % (p = 1,1 r/mn) u 15 % (p = 1,01
r/mi). CMemeHneM 3TUX PacTBOPOB HAIO NMPUTOTOBHUTH PACTBOP C MOJSIPHOW KOHIIEHTpAIHen
1,2 M u mnotrocteio 1,022 1/cMm3. CkoNIBKO IpaMMOB MEpPBOTO U BTOPOTO PACTBOPOB HAJO
B3SITh?
3. Caxap maccoii 5 r pactBopuiu B Boje Maccoit 23 r. KakoBa maccoBas nois (%) caxapa B pac-
TBOpE?
4. B 455 r Boasl pactBopmwin 120 r kpuctaimoruapara CuSOy4-5H,0. Beraucnuts npomeHTHOe
coJIep’KaHue B pacTBOpe KpucTayuoruapara u 6e3BogHoro CuSO4?
5. Kakyro maccy 20 % -pacTBopa rujapokcuia kamus Hajao npudaButh K 1 kr 50 %- pactBopa,
YyTOOBI 1TONIY4UTh 25 % - pacTBOp?
6. PaccuntaTh MOJIIPHYIO KOHIIEHTPAIUIO paCTBOpa a30THOW KHCIOTHI ¢ MaccoBoi noineit 30 %.
ITnotHOCTH pacTBopa 1, 14 r/em®?
7. Bpraucautb, nocrarouno au 30 ma 19 %- pactBopa cepHOU KUCIOTHI, IUIOTHOCTh KOTOPOTO
1,22 /v, aiis peakiuu ¢ 6,54 T uHKa?
8. K 1120 % -pactBOpa ruipoKkcuaa HaTpus, MIOTHOCTh KoToporo 1,225 r/min, npubasunu 10 1
BO/Ibl. BBIUMCIINTE IPOLEHTHYIO KOHLIEHTPALIMIO MTOJIyY€HHOTO pacTBOpa.
9. Kakwue macchl BOJIBI U HUTPUTA aMMOHHSI HEOOXOUMO B3STh ISl IPUTOTOBJICHHUS 3 J1 pacTBO-
pa ¢ MaccoBoit goeit 8 %, eciu mIoTHOCTE pactBopal,06 r/ecm®?
10. B 500 mn pactBOpUTENS pacTBOPWIH 65 J1 XJIOPOBOAOPOJA MPHU H.y. KAKOBA MaccOBas J10JIS
(% )momydeHHoro pactsopa?

BAPUAHT 3
1. Kakue maccsl noauaa cepedpa v BoAbl HEOOXOAUMO B3ATh JJIsl IPUTOTOBIIEHUS 3 KT pacTBO-
pa ¢ MaccoBoit onei noauaa cepedpa, paBHou 29 %?
2. CKOJBbKO pacTBOpUTENS (M) M LMaHATa Kalus HYKHO B34Th, YTOOBI IPUTOTOBUTH 133 mi1 17
%-ro pacTBOpa, IIOTHOCTB KOTOPOro pasHa 1, 09 r/cm>?
3. Cxombko Monei kpucramutoruapata MnSO4-5H,0 crnenyer npubaBute k 100 MonsiM BoJbI
JUIS IOJIyYeHHUs1 pacTBopa, coaepxariero 20 % 6e3BoaHoi conu (MnSO4)?
4. CMenieHHeM pacTBOPOB IEepMaHIaHaTa Kajusi ¢ MaccoBbIMU JoiisiMu 16 % (p= 1,13r/mn) u
24 % (p = 1,15 r/mu) HEOOXOIMMO MPUTOTOBUTH 250 MIT pacTBOpa ¢ MOJISIPHOM KOHIIEHTpaLUen
2 M u mnotHocThio 1,14 r/mi. CKOIBKO MIDIHIMTPOB MEPBOTO U BTOPOTO PACTBOPOB HAIO
B3ATh?
5. BbIpa3uTh B npoleHTax KOHIEHTPAIUIO pacTBOpa, cojepxaniero B 220 r Boasl 158 r ritoko-
3BI.
6. OnpenenuTs MPOLEHTHYIO KOHIIEHTPALUIO pacTBOpa, noyiydyeHHoro cmemenuem 300 r 25 -
npoueHTHOro u 400 r 40 — IpOLIEHTHOTO PACTBOPOB?
7. B Bozme oobemom 369 mi pactBopuiu 45 T enkoro Harpa. [lnmotHocTs pactBopa 1,05 r/em®,
Paccuutars MOCCOBYIO 10110 pacTBOpa?
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8. Kakoit 06beM 3 M pacTBOpa XJI0pPOBOJIOPOJA HAAO B3ATH A mpurorosieHus 25 miu 0,5 M
pacTBopa XJ10poBoiopoa?

9. Ckoabko BoAbl Hamo npubaButh K 25,0 M 40 %-pacTBopa THAPOKCHAA Kalus, TNIOTHOCTh
koToporo 1,41 r/mi, yToObI noy4uts 2 % - pacTBop?

10. Kakas macca xjopuja MeIu COAEPXKUTCS B pacTBope oOvemMoM 15 i1, ecnu ero mosspHast
KoHueHntpauus 0,5 M?

BAPUAHT 4
1. CxkoisibKO rpaMMOB PacTBOPEHHOI'O BELIECTBA U CKOJIBKO MJI BOJbI conepxkutrcs B 420 1 13 %-
ro pacTBOpa cepoBojopoa’?
2. Jlo xakoro oowema Hano pa3zdaButh S00 mi 20 % -pactBopa xnopuna anromuaus (I1I), miot-
HOCTb KOoTOporo 1,152 r/mi, uro6s! nomyuuts 4,5 % -pacTBop, MIOTHOCTH KoToporo 1,029 r/mn?
3. Haiitu mpoleHTHYI0 KOHIIEHTPAIUIO pacTBopa, coxepkamiero B 350 r pactBopurens 55 r
xmopuaa xenesa (11).
4. B 265 r Bousl pactBopeno 75 r kpucrammoruapara FeSO,-7H,O. Beraucnute mporeHTHoe
CoJIepKaHue B PacTBOPE KpHucTayioruapara u 6e3poguoro FeSO,4?
5. PaccumTaTh MOJSpHYIO KOHIICHTPAILIUIO PacTBOpa, MOJy4eHHOro cMmemenueMm 65 r 33 % -
pactBopa xyopuaa cepedpa miotHocTeio 1,09 /M ¢ 55 mi 0,5 M pactBopa xsopuaa cepedpa
I0THOCTEIO 1,04 v/Mi1. [ITOTHOCTH MOYYEHHOTO pacTBOpA MPHUHATH paBHOU 1.06 T/Mn?
6. Ckoibk0 MULTHIATPOB opTodochopHoit kuciotel ¢ ® = 20 % (p = 1,33 r/mi1) HagO B3ATH
11 mpuroTtoBienus 0,2 M pactBopa optodochopHoit kucaorsl oobemom 300 i1?
7. Kaxkoit o6bem 0,5 M pacTBOpa ruIpoKcHia HaTpUs MOKHO IMPUrOTOBUTH U3 75 miu 1,75 M
pactBopa?
8. Ckonpko MuumuTpoBl0 %- pacTBopa kapOoHaTa HaTpuUs IUIOTHOCTH KoToporo 1,105 r/m,
Haao npubaBuTh K 1 1 2 % -pacTBopa, mIoTHOCTH KoToporo 1,020 r/mi, 94To0s! moay4uTs 3 %-
pactBop?
9. Omnpenenuts MaccoByro nomo (%) uurputa xenesza (Il), ecnmu 4 xr 15%-ro pactBopa Bblna-
puu jo 1 kr?
10. K 0,5 11 35 % pactBopa HuTpaTa ammonus (p = 1,04 r/mi) npumunu 290 ma Boasl. Onpene-
JMTH TPOIIEHTHYIO U MOJIIPHYIO KOHIIEHTPAITUIO TIOJIy9€HHOTO pacTBopa?

BAPUAHT 5
1. BbluucauTh NPOIEHTHOE COJEepKAHWE PACTBOPEHHBIX BEIIECTB B PacTBOpPE, COJIEpIKaleM
20 r xpomaTa kanus B 450 r BOABI.
2. CKOJIBKO TpaMMOB pPaCTBOPEHHOT'O BELIECTBA M CKOJIBKO MJI BOJBI cOAepXUTCS B 168 T 9 %-
ro pacTtBopa cynbpura Meau?
3. Ckonbko BoJbl (MJ1) U KapOoHarta Oapus He0OXOAUMO JUIsl MPUTOTOBIEHUS 256 M 24 %-To
pacTBopa, IIIOTHOCTh KOTOPOro pasHa 1, 14 r/em®?
4. Ckonbko rpammoB 30 % pactBopa xsopuaa Oepusus Hano npu6asutk k 300 T BoJbI, 4TO-
051 momyuuth 10 % -pacTBOp comu?
5. W3 650 kxr 78 % - pactBopa HuTpuTa MarHus Bbimapuiu 300 xr Boasl. OnpeaenauTs npo-
LIEHTHOE COJIep)KaHNue HUTPUTA MarHUs B IOJTy4EHHOM pacTBoOpe?
6. Bbruncauts mMomsgpHocTh 26 % - pacTBOpa XJOpHJa IUHKA, MJIOTHOCTH KoToporo 1,186
r/cm3?
7. JlaHbl pacTBOpHI KapOoHaTa MUTUsL ¢ MaccoBoi moneit 42 % (p = 1,08 v/mn) u 12 % (p =
1,02 r/mi). CMerieHueM 3TUX pacTBOPOB HAJlO0 NMPUTOTOBUTH PAcTBOP C MOJSIPHOW KOHIIEHTpa-
nuer 1,5 M u mmotHocThiO 1,05 1/cM3. CKOTBKO TpaMMOB TIEPBOTO M BTOPOTO PAaCTBOPOB HAJZIO
B3STh?
8. Ckonbko MILTIIIUTPOB 35 % pacTBOpa COJSTHON KHCIIOTHI, IFIOTHOCTH KOTOporo 1,2 r/cm3,
Tpebyetcs 1 pactBopenust 40 r cynbdura 6apus?
9. Jlo xakoro obowema Hano pa3daButh 1,5 ;1 20 %- pacTBOpa XJOpHIa aMMOHUS, TUIOTHOCTh
koTtoporo 1,057 r/mi, uyto6s! nostyuuts 10 %- pactBop, mnoTHOCTH KOoTOporo 1,029 r/mn?

103



10. Ompenenuts MaccoByto 10110 (%) XI0puaa MEIu B pacTBOpE, €CIIM Ha 2 MOJISt COJIM MPUXO-
ouTest 15 moreit BoabI?

BAPUAHT 6
1. BoluucauTh NPOIEHTHOE COJEpPKAHHWE PACTBOPEHHBIX BEIIECTB B PACTBOPE, COJIEpIKAIIEM
45 r nutpuTa uHKa B 450 r BOJBIL.
2. HaiiTu NpoUEeHTHYIO KOHIICHTPALMIO PacTBOPA, €CJIM M3BECTHO, YTO B 425 T pacTBOPHUTEI
coxepxutcs 54 T xmopuna xxenesa (I1I).
3. U3 4351 21 % - pacTBOpa MpH OXJIAXKJICHUM BBIIEIUIOCH 54 T PacTBOPEHHOTO BEIECTBA.
KakoBa KOHIIEHTpalKs OCTaBIIErocs pacteopa’?
4. B 500 M Boabl pacTBOpeHO 45 T' CEpoOBOIOPOAA, MIIOTHOCTH pacTBopa 1,095 r/mum. Haiitu
MPOLEHTHYIO KOHIIEHTPALIUIO pacTBopa?
5. K20r 27,7 % -pacTBOpa CEpHUCTOM KUCIOTHI, IJIOTHOCTH KoToporo 1,1 r/mi, no6asumu 50
M 2 M pacTBOpa CEpHUCTONW KHCIOTHI IUIOTHOCTRIO 1,05 /M. Paccuntath MOJSIpHYIO KOHIICH-
TPAaLUU MOIY4EHHOTO PacTBOPA, €CIU €ro IOTHOCTH 1,07 r/mi?
6. CKOJIBKO MHJUIMJIMTPOB THAPOKcHaa IuHKa ¢ @ = 11 % (p = 1,25 r/mi) Hamo B3ATH IS
npurotosieHus 0,25M pacTBopa rupockujia uHKa oobemMoM 250 M.
7. Cmumm 100 mn 0,5 M xnopoBomopoaa u 250 mn 0,2 M pactBopa enkoro Hatpusi. Haiitu
KOHIISHTPAIUIO BEIIECTBA, B3ATOrO B U30BITKE, B IIOJIYICHHOM pacTBOpe?
8. PaccunrtaTh MOJSIpHYIO KOHILIEHTPALMIO PAcTBOpPA, MOJIYYEHHOro cMmemeHuem 25 r 36 % -
pacTtBopa kapboHaTa cepedpa rioTHocThIO0 1,25 /Mt ¢ 25 mut 3 M pacTBopa kapbonara cepedpa
WI0THOCTHIO 1,15 /M. [IMOTHOCTH MOTYYEHHOTO pacTBOpa MPUHSTH paBHOU 1.2 r/mi?
9. B 200 m Bomsr pactBopmim 50 11 xyopoBojgopoaa npu H.y. Kakoa maccoBas mois (%)
XJIOPOBOAOPO/Ia B 3TOM pacTBope?
10. K 300 mu 20 % pactBopa cepHoit kuciotsl (p = 1,14 v/vur) mpunmwmm 250 vt Bogsl. Omnpenie-
JMTH IPOIEHTHYIO U MOJIIPHYIO KOHIIEHTPAITUIO TIOJIy4€HHOTO pacTBopa?

BAPUAHT 7
1. B 1 xr HyO pactBopeHo 268 1 rupokcuaa Kanus, mIoTHocTh pactBopa 1,395 r/mn. Haittu
MOJIIPHOCTb MOJTy4EHHOT'O pacTBopa?
2. U3 400 r 20 % - pacTBOpa NpH OXJIAXKIEHUH BBIAETWIOCh 50 I pacCTBOPEHHOI'O BELIECTBA.
KakoBa KOHIIEHTpalus ocTaBIIerocs pacteopa’?
3. Cxonpko MuHIUTpoB 10 % -pacTBOpa CONMSTHON KUCIOTHI, MJIOTHOCTH KoTOporo 1,05 r/mi,
TpeOyeTcs [UIsl HeWTpalu3alluu THAPOOKUCH HaTpus, coaepxkameiica B 100 mu 2%-pactBopa,
IUIOTHOCTb KoTOoporo 1,022 r/ma?
4. Kakue macchl Hosia U ciupTa HE0OXoauMBbI [uid npurotosienus 300 T pacTBopa ¢ MaccoBoOil
Jl0JIeH nona
5 %?
5. CKOJIBKO MOJIEKYJI paCTBOPEHHOTO BellecTBa coxepxar 10 M pacTBopa, MOJIsipHasi KOHIICH-
Tpauus koroporo 1,01 M?
6. Bwrumcnute Maccy sxenesnoro kymopoca FeSO4-7H;0, koTophlil comepKUTCs B pacTBOpe
oowsemom 2 11, eciin Cy(FeSO,) =1 M?
7. B 5 1 Boas! pactBopuin 105 nutpoB amMmmuaka (00beM U3MEpEH MPU HOPMAIbHBIX YCIOBHU-
ax). Paccuntars MOJSIPHYIO KOHIIEHTPAIMH MOJIyYUEHHOTO PacTBOpa, €CJIM €ro IJIOTHOCTh paBHA
0.95 r/mn.
8. Jlamwl pacTBOpHI Cyib(aTa Kamust ¢ maccoBoi goneit 22 % (p = 1,1 v/mi) u 12 % (p = 1,01
r/mi). CMelleHneM 3TUX PacTBOPOB HAJAO MPUTOTOBUTH PACTBOP C MOJISIPHOM KOHIIEHTpaluen
1,2 M u mnotrocteio 1,022 1/cM3. CKOIBKO TpaMMOB MEpPBOTO U BTOPOTO PACTBOPOB HAJO
B3ATh?
9. Ckoiabko rpaMMOB xJiopuza 6apus coaepxurcs B 25 mi 0,5 M pactBopa?
10. MousipHOCTE pacTBOpa eakoro kaiau paBHa 3,8 M, ero mioTHOCTH 1,17 T/MII. BBIYUCIIATH
MaccoBYIO 10110 (%) €aKOoro Kajiu B 3TOM pacTBope?
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BAPUAHT 8

11. K 5 M 45 % pactBopa comnsHoi kuciotsl (p = 1,16 /M) npumwim 8 i1 Boabl. OnpenenuThb
MPOLEHTHYIO U MOJIIPHYIO KOHILIEHTPALIUIO MOJTYYeHHOT 0 pacTBopa?

12. Onpenenuts MonsipuocTh 21 % - pactBopa cepHoit kucinotsl (p =1,15 r/mi)?

13. Paccuntarh MOJIIpHYIO KOHIIEHTPAIMIO PacTBOPA, MPUroToBiIeHHOro cMerienuem 20 1 34 %
-pacTBOpa THAPOKCH]IA AIFOMUHUS IIOTHOCTHIO 1,19 /M ¢ 55 mutr 0,7 M pacTBopa ruipokcuia
amoMuHus TIOTHOCTBIO 1,05 1/Mu1. TIIOTHOCTR MOMYYEHHOTO pacTBOpa MPUHATH paBHOU 1.1
r/mn?

1. Ckonbko MUTUIUTPOB 13 % -pacTBOpa CONHOM KUCIOTHI, INIOTHOCTH KoToporo 1,05 r/mi,
TpeOyeTcs JUisi HeWTpalu3aluu THAPOOKHCH HaTpus, conepsxkamieiics B 200 mu 6%-pactBopa,
IIOTHOCTH KoToporo 1,022 r/mn?

2. K 500 mur pacTBOpa a30THO#M KHUCIIOTHI, INIOTHOCTH KoToporo 1,1 r/mu, npubaswimm 2,5 1 Bo-
b1, TIOCJIE YETO PACTBOP CTaJ 4 - MPOLIEHTHBIM. BBIUNCINTD KOHLIEHTPALMIO UCXOAHOIO PacTBO-
pa?

3. CxonbKo BOJBI (MJI) M XJIOPUCTOTO KAIHS HYXKHO B3SITh, YTOOBI MPUTOTOBUTH 427 Mit 5 %-T0
pacTBopa, IIOTHOCTh KOTOporo paBHa 1, 133 r/em>?

4. Ckonpko MuntmiaTpoB 20 % pacTtBopa XJIOpPOBOIOPOJA, TUIOTHOCTH KoToporo 1,25 r/mu,
TpeOyercs /i pactBopeHus 30 r kapboHaTa MarHus?

5. B pactBopuTtene maccoii 45 T cogepxutcs ximopua 6apust maccoit 28 r. Kakoa maccoBast st
xjopuja 6apusi B pactsope?

6. B kakoit macce Bojpl caenyer pactBoputh 90 r LioCO3-10H,0 st monydenus pactBopa,
coaepxariero 15 % 6e3poanoi comu (Li,CO3)?

7. Kakue maccol cynbuaa ne3us U BoAbl HEOOXOIUMO B3SITh JUIsl IPUTOTOBJICHUS 5 KI' pacTBO-
pa ¢ MaccoBoU AoJel cynbduaa 1uesus, paBHon 66 %?

BAPUAHT 9
1. B 300 mn Bogsl pactBopunu 64,8 1 xmopoBogopona npu H.y. Kakoa maccoBas noms (%)
XJIOPOBOAOPOJA B 3TOM pacTBope?
2. K 35r 35,5 % -pacTBOopa XpOMOBOIi KUCIIOTHI, TUIOTHOCTHh KoTOporo 1,1 r/mn, mobasumm 70
mi 0,2 M pactBopa XpoMOBOH KHUCIOTHI INIOTHOCTHIO 1,05 r/mi1. PaccuntaTh MOJISIpHYIO KOHIIEH-
TpaIuy MOJIy4YeHHOTO pacTBOpa, €Cu ero mioTHocTh 1,07 r/mn?
3. BbruncnuTh NpolLEHTHOE CojiepKaHUuEe PACTBOPEHHBIX BEILECTB B PAacCTBOPE, COJAEpIKaIleM
57 v uutputa 6apus B 50 M1 BOJIBI.
4. B 200 r Boabl pacTBOpeHO 45 T THAPOKCHIA HATPUS, TUIOTHOCTH pacTBopa 1,095 r/mi. Haiitu
MPOILICHTHYIO KOHIICHTPAIIMIO pacTBopa’?
5. PaccunTtaTh MOJSIPHYIO KOHLIEHTpAIMIO PacTBOpA, MOJy4YEHHOro cMerieHueMm 53 r 22 % -
pacTBopa xjopuaa cepedpa miotHocTbio 1,25 r/mn ¢ 25 ma 0,3 M pactBopa xiopuaa cepedpa
IIOTHOCTHIO 1,15 r/mit. [110THOCTH MOJTy4€HHOTO pacTBOpa MPUHATH paBHOM 1.2 r/min?
6. K90 mur 10 % pactBopa ceproit kuciots (p = 1,14 /M) npwmnu 150 T Boasl. OnipeienuTh
MIPOLEHTHYIO U MOJIIPHYIO KOHIIEHTPAILMIO MOJTYYeHHOT0 pacTBopa?
7. Cmowm 200 ma 0,5 M xnopoBonopona u 250 mn 0,3 M pactBopa eakoro Harpus. Haitu
KOHIICHTPAIIHIO BEIIECTBA, B3ATOTO B M30BITKE, B TIOJYYEHHOM pacTBOpe?
8. U340 r 26 % - pacTBOpa npu OXJTAXKACHUHU BBIIEINIOCH 44 T pacTBOpeHHOro BemiecTa. Ka-
KOBa KOHIIEHTpAIUsl OCTaBLIErocsi pacTBopa’?
9. HaiiTu npoIEHTHYIO KOHLIEHTPAIMIO PacTBOpa, €CJIM M3BECTHO, YTO B 45 MiI BOABI COAEp-
xutcs 54 T noauna sxenesa (III).
10. CkoIbKO MIWJITHIIUTPOB TUAPOKCH A IIMHKA ¢ © = 17 % (p = 1,25 r/mi) Ha/i0 B3ATH IS TIPU-
rotoBienus 0,5 M pactBopa ruapockuaa nuaKa oosemMom S00 mut.

BAPUAHT 10
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1. B 400 mu Boabl pactBopunu 195 r kpucramnorunpara CuSO4-5H,0. Beraucnauts nporent-
HOE COJIEp’KaHKEe B pacTBOpe KpucTauioruapara u 6e3sogHoro CuSQO,4?

2. B 300 r Boas! pactBopmiu 90 1 xmopoBogopoaa npu H.y. KakoBa maccoBast noins (%) momiy-
YEeHHOT'0 pacTBopa?

3. CKOJBKO TPaMMOB PacTBOPEHHOI'O BELIECTBA U CKOJBKO MJI BOAbI coaepxutcs B 200 r 9 %-
ro pacTBopa cyib(uaa CTpOHIHS?

4. Kakyto maccy 35 % -pacTBopa ruapokcuaa kaiaus Hajgo npubasuth K 1 xr 15 %- pactBopa,
4yTOOBI TONTY4nTh 22 % - pacTBop?

5. Kakue Maccel BOJIBI U HUTPUTA aMMOHHSI HEOOXOJMMO B3SITh JUIS MPUTOTOBJICHUS 5 1 pac-
TBOpa ¢ MaccoBou foien 23 %, eciu mI0THOCTH pacTBopal,06 r/em®?

6. Manbl pacTBOpHI cynbdura Kamus ¢ MaccoBoii gonei 27 % (p = 1,1 r/mn) u 12 % (p = 1,01
r/mi). CMemeHneM 3TUX PacTBOPOB HAJNO MPUTOTOBHTH PACTBOP C MOJSIPHOM KOHIIEHTpAaIUen
1,5 M u miotroetsio 1,022 r/em®. Ckonbko rpaMMOB MEPBOTO U BTOPOI'O pacCTBOPOB HA/IO B3STh?
7. K1 7145 % -pacTtBOopa THapOKCHAA HATPUs, TNIOTHOCTh KoToporo 1,225 r/mn, npubasunu 20
71 BOJbL. BEIYHUCIUTH MPOIIEHTHYIO KOHIICHTPAIUIO IOTy4YEHHOTO PacTBOpa.

8. HwutpaT maraus maccoii 15 r pactBopmiu B Boae maccoit 44 r. KakoBa maccoBast nomst (%)
caxapa B pacTBope?

9. Bsmuciuts, nocrarouno i 10 mi 20 %- pacTBopa CepHOU KHCIOTHI, IJIOTHOCTh KOTOPOTO
1,22 r/mn, aiis peakuuu ¢ 4 T Meau?

10. Paccuntarh MOJSIpHYIO KOHIICHTPAIIMIO PACTBOPA a30THON KUCIIOTHI ¢ MaccoBoi goner 50 %.
[TnotHOCTB pacTBoOpa 1, 14 r/em™?

BAPUAHT 11
1. Ckonpko MUUTMIUTPOB 5 % pacTBOpa COJSHON KUCJIOTHI, MIIOTHOCTH KOoTOporo 1,2 r/em’,
Tpebyercs st pactBopenus: 400 r cynbduna 6apus?
2. BplunciuTh MPOIEHTHOE COAEp)KaHUE PACTBOPEHHBIX BEIIECTB B PAcTBOpE, COJEpIKAIIEM
34 r xpomara HaTpus B 300 M1 BOJIBI.
3. CKOJBKO rpaMMOB PacTBOPEHHOTO BEIIECTBA M CKOJILKO MJI BOJBI cojpepxkurcs B 149 v 11
%-ro pacTBOpa Cylb(puTa CTPOHLIUSA?
4. JlaHbl pacTBOpHI KapOOHATa MUTHS ¢ MaccoBoi joieit 45 % (p = 1,08 r/mi) u 9 % (p = 1,02
r/mi). CMeleHreM 3TUX PacTBOPOB HAJI0 MPUTOTOBUTH PACTBOP C MOJISIPHOM KOHLIEHTpaIen 2
M u miotHocTbI0 1,05 r/em®. CKOIBKO TPaMMOB IEPBOTO U BTOPOTO PaCTBOPOB HAO B35TH?
5. Ompenenuths MaccoByto 10110 (%) XJI0opuja IMHKA B pacTBOPE, €CIIU Ha 3 MOJISl COJIM MPHUXO-
nutes 15 moneit Boabr?
6. U3 350 xr 69 % - pactBopa HUTpaTa Maraus Beimapuwid 50 mi Bojbl. OnpenesnTh IPOLeHT-
HOE COJIep )KaHNWEe HUTpATa MarHus B MOJy4€HHOM pacTBope?
7. Bpruucnute MonspHocTh 18 % - pacTBOopa XyopuAa IMHKA, IUIOTHOCTH KoToporo 1,186
r/cm3?
8. Mo xakoro oobema HaJo pa3daButh 1,3 122 %- pacTBOpa XJIOpHIa aMMOHHMS, IUIOTHOCTb KO-
toporo 1,07 r/mmn, utoOb1 mosyauts 1 %- pactBop, mI0THOCTH KoToporo 1,02 r/mn?
9. Ckonbko rpamMoB 20 % pacTBopa xpomara Oepuitus Hajgo npubasuth kK 100 r Boabl, 4TO-
661 mosyuuTh 12 % -pacTBOp conu?
10. Ckonbko Bofbl (MJ1) W KapOoHaTa KajubIUsl HEOOX0IUMO JUIsl puroToBieHus 148 mu 14 %-
ro pacTBOpa, IIIOTHOCTh KOTOPOro pasHa 1, 14 r/em®?

BAPUAHT 12
1. Kakas macca xjopuja IIMHKa COAEPKUTCS B pacTBope 00BbeMOM 52 JI, €CM ero MojsipHas
KoHIeHTpauus 1,6 M?
2. Ckojabko BOJbI Haao mpubaBuTh K 9 i 10 %-pacTBopa rupoKCcHia HATPUs, TNIOTHOCTh KO-
toporo 1,41 r/mi, 4To0Ob! noay4uuTs 5 % - pactBop?
3. Kakoit 06beM 5 M pactBOpa XJI0pOBOIOPOJIA HANO B3ATh A npurorosienus 50 mia 0,5 M
pacTBopa XJ10poBoopoa?
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4. B Bome oobemom 354 M pactBopmiu 93 r ruppokcuaa Oapus. [lnotHocts pactBopa 1,05
r/em®. Paccuntars MAaCCOBYIO JIOJIFO pacTBopa’?

5. CwmenieHueM pacTBOpPOB MEpPMaHraHaTa HATPUS C MACCOBBIMU JoJisiMu 26 % (p= 1,13r/Mn) u
14 % (p = 1,10 r/mu1) HEOOX0IUMO IPUTOTOBUTE 150 MII pacTBOpa ¢ MOJISIPHOM KOHIICHTpAIHei
2 M u mnotHocteio 1,14 /M. CKOJIBKO MWJUTHUIMTPOB TIEPBOTO M BTOPOTO PAaCTBOPOB HAJIO
B3SITh?

6. BbIpa3uTh B MpOICHTaX KOHIIEHTPAIMIO pacTBopa, comaepskaiiero B 200 T Boas! 98 1 caxapo-
3B

7. Kaxkue macchl noauaa Maruus U BoAbl HEOOXOUMO B3STh JJis IPUTOTOBIIEHUS 3 KT pacTBOpa
C MaccoBOM J10/1€¥l nouaa Maruusi, paBHou 25 %?

8. Ckoubko pacTBOpHUTENS (M) M IIMAHATA KAJIHS HY)KHO B3SITh, YTOOBI TPUTOTOBUTH 140 M1 28
%-ro pacTBOpa, IOTHOCTb KOTOPOro pasHa 1, 16 r/cm>?

9. OmnpenenuTh MPOIEHTHYIO KOHIICHTPALMIO PacTBOpa, moiaydeHHoro cMemenuem 400 T 35 -
npouieHTHOro u 100 r 42 — MpoLIeHTHOTO PacTBOPOB?

10. Cxonbko mozneit kpuctamuioruapata MnSO4-5H,0 crnenyer npubaButh k 150 MonsiM BOJIbI
JUTsL TIOJTy4€HUsI pacTBOpa, coaepxkaiiero 20 % 6e3BogaHoit conu (MnSO4)?

BAPUAHT 13
1. HaiiTi nporeHTHyI0 KOHIIEHTpAIMIO pacTBopa, coaepxkamiero B 300 miut Boasl 88 r xyopuaa
amomunus (11).
2. CKOJBKO IpaMMOB PaCTBOPEHHOT'O BEIIECTBA M CKOJIBKO MJI BO/IBI copepkutes B 240 T 17 %-
r'o pacTBOpa cepoBo10poia?
3. Ompenenuts MaccoByto aomro (%) autputa xenesza (1), ecim 2 kr 34%-ro pacTBOpa BhINA-
punu jo 1,4 xr?
4. K1 140 % pactBopa aurpara ammonus (p = 1,04 r/vun) npummnu 500 mi Boasl. Onpenenuts
IIPOLIEHTHYIO U MOJIIPHYIO KOHLIEHTPALIUIO MTOJTY4EHHOI0 pacTBopa?
5. PaccuuTtaTh MOJSIPHYIO KOHLIEHTpAIMIO PacTBOpa, MojiydeHHOro cmerienuem 60 r 15 % -
pactBopa moauaa cepebpa miotHocteio 1,09 /M ¢ 55 mu 0,5 M pactBopa nonuaa cepedpa
wI0THOCTHIO 1,04 r/mi. [110THOCTH MOJTy4E€HHOTO pacTBOpa NPUHATH paBHOU 1.06 T/Ma?
6. Mo xakoro oobema Hamo pa3daButh 250 mi 23 % -pactBopa cynsdura amromuuus (III),
IUVIOTHOCTB KoToporo 1,152 r/mu, 4to6sl momyuuts 5 % -pacTBop, INIOTHOCTH KoToporo 1,029
r/mn?
7. B 320 r Boasl pactBopeHo 96 r kpuctamuoruapata FeSOs-7H20. Beruncnuthk nporeHTHOe
CoJIep’KaHue B pacTBOpE KpucTayuioruapara u 6e3BogHoro FeSO,?
8. Ckonbko MummiuTpoB 30 %- pacTBopa kapOoHaTa MeIu MJIOTHOCTH KoTtoporo 1,105 r/m,
Hajo npubasuth Kk 1 15 % -pactBopa, miuotHocTh KoToporo 1,020 r/mi, 4roObl nomyuuts 14 %-
pacTBop?
9. CkOJIbKO MUJLTHIMTPOB XJIOpHO#M kucinoThl ¢ @ = 30 % (p = 1,33 r/mu1) Hago B3SITh IS TIPU-
roroBienus 0,2 M pacTtBopa XJjopHOH KuciaoTsl oobemoM 300 n?
10. Kakoii o6bem 0,7 M pacTBOopa ruapoKCcHIa HATPHsI MOXKHO MPUTOTOBUTH U3 80 mia 1,75 M
pactBopa?

BAPUAHT 14
1. Kakue maccel Opoma U ciupTa HE0OXOJUMBI AJIs TPUTroTOBIeHHS 250 T pacTBOpa ¢ MacCOBOMA
JIOJIeH Opoma
14 %?
2. CKOJIBKO MOJICKYJI PACTBOPEHHOT'O BeIeCTBa coxkepikar 40 Mi1 pacTBOpa, MOJISIpHAs KOHIICH-
Tpauus koroporo 3 M?
3. CkoipKko rpaMMOB XJiopuna me3ust coaepxurcs B 5 mur 00,5 M pactBopa?
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4. MonsipHOCTb pacTBOpa €IKOro HaTpus paBHa 5 M, ero miuotHOCTh 1,17 r/mMil. BBIUMCINTH
MaccoBylo 10710 (%) eaKoro HaTpus B 3TOM pacTBope?

5. B 0,5 xr H,0 pactBopeno 209 r ruapokcuaa Kaus, IoTHOCTh pacTBopa 1,395 r/mit. Halitin
MOJIIPHOCTh MOJy4E€HHOTO pacTBopa?

6. U3 150 r 25 % - pacTBOpa mpH OXJIAXKIECHUH BBIACTIIOCH 90 I pacTBOPEHHOTO BEIIECTBA.
KakoBa KOHIIEHTpallKs OCTaBIIErocsi pacteopa’?

7. B 3 11 Boabl pactBopuan 99 nutpoB ammuaka (H.y.). Paccuntarh MOJISIpHYIO KOHLIEHTpalMu
MOJIYYECHHOTO pacTBOpPa, €CIIM €ro IMI0THOCTh paBHa 0.99 r/mn?

8. Ckoabpko MuuiauTpoB 10 % -pacTBopa a30THOW KUCIOTHI, INIOTHOCTH KoToporo 1,05 r/mu,
TpeOyeTcs [Uisi HeWTpalu3allud THAPOOKUCH HaTpus, conepikamieiics B 155 mu 6%-pactBopa,
IIOTHOCTH KoToporo 1,022 r/mn?

9. Bprumcnuthk maccy xene3noro kymopoca FeSO,-7H,;0, KOTOpBI comepKUTCS B pacTBOpe
oowsemoM 4 11, eciiu Cy(FeSO4) = 0,5 M?

10. dans! pacTBOpHI cyibdaTa auTHs ¢ MaccoBoi nonert 27 % (p = 1,1 o/mn) u 13 % (p = 1,01
r/mi). CMmelIeHueM 3TUX PacTBOPOB HAAO MPUTOTOBUTH PACTBOP C MOJISIPHOM KOHIIEHTpaluen
1,2 M u mmotaocteio 1,022 1/cM3. CKOJIBKO TpaMMOB IIEPBOTO W BTOPOTO PACTBOPOB HAJO
B35Th?

Komnnexcnas (I cemecmp, 2 cemecmp)
1 cemecmp

1.Hanummure ypaBHeHue noiny4yeHus: HepacTBopuMoro ocHoBanust Fe(OH); |.
2. CocTaBUTh YpaBHEHUS pEaKLIUi, C IOMOILBIO KOTOPHIX MOKHO OCYIECTBUThH YKa3aHHbIE TIpe-
BpaIllleHUs:

Ba —» BaO — BaCl, — Ba(NO3), — BaSO,
3. CKoJIbKO TpaMMOB pacTBOPEHHOro BemecTBa conaepxkutcs B 50 r 3 % -pacTtBopa xJopujia
HaTpus’?
4. BeIuuciauTh MOJSIPHYIO KOHIIEHTPAIIMIO pacTBopa cynbdara Kaaus, B 20 MJI KOTOPOTO COAep-
*uUTCs 1,74 T pacCTBOPEHHOTO BELIECTBA.
5. Ckomnbko rpammoB NayCO3 conmepxkures B 500 mi 0,25 M pactBopa?
6. Paccuurats Cm pactBopa ¢ MaccoBoii goseit Aly(SOy)3 20 % 1 IIIOTHOCTHIO 1,23F/CM3.
7. Kakoit o6wem 0,1 M pactBopa H3PO4 MoxHO ipurotoButs u3 75 mi 0,75M pactBopa ?
8. Ip (PbJy) mpu 15°C pasHo 8,7 10°. Berunciuts KOHLIEHTPALMIO HOHOB Pb?> ul B HaCBIIIIEH-
HOM pacTtBope PhJ,.
9. Ilpounssenenue pactsopumoctu CaCO3 paBHO 4,8-10°°. Berumcints KOHLIEHTPALUIO Ca?* B
0,01 M pactBope NayCOg3, Haxomsmemces Haa ocagkom CaCOs.
10. Hariucath B MOJIEKYJISIPHOU U MOJICKYJIIPHO-UOHHOU (pOpMe ypaBHEHUS PEAKITUN:

a) NaS + FeSO4 —... 0) Na;S + HCl —...

B) CH3COONa + HNO3 —.... r) H,SO4 + KOH —... 1) Pb(NO3), + NaJ —...
11. Insa 0,2 M pactBopa HekoTopou kuciaotrsl pH = 3. HaliTu KOHCTAHTYy AMCCOIMALMM 3TOU
KHCIIOTBI.
12. Paccuurars pH 0,3% pactBopa HCIO4 (p=1,002r/mu1).
13. Tpu Temmneparype 30°C peakius nporekaer 3a 25 MunyT, a ipu 50°C 3a 4 munyTsl. Paccun-
TaTh TEMIIEPATYPHBIA KOAPDUIUEHT CKOPOCTU PEAKIIHH.
14. Oaun karanuszarop cHukaet sHepruto aktuBaruu rnpu 300 K na 20 xJ>x/Momb, a Apyroi Ha
40 xJIx/monb. Kakoit katanmu3atop s dextuBaee? OTBET 000CHOBATH PacuETOM.
15. Dueprusa aktuBanmu peakuuu Oz(T) +NO(r) — Oy(r) +NOy(T) paBna 40 k/[x/mMons. Bo
CKOJIBKO a3 W3MEHUTCS CKOPOCTh PEaKiUH TPU MOBBINIEHUH TemiepaTypbl or 27 mo 37°C?
Paccuurtare TemnepaTypHbIii KO3(h(UIMEHT CKOPOCTU PEAKIITI

2 cemecmp (umoz2o6as)
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YACTH 1.
1.Hannmmre ypaBHeHHE NoTydeHus: HepactBopuMoro ocHoBanust CU(OH); |.
2. CocTaBuTh YpaBHEHHS pEaKlUii, C IOMOIIbIO KOTOPHIX MOKHO OCYIIECTBUThH YKa3aHHbIE TIpe-
BpalLlEHUS:
MgCl, - MgSO, —» Mg (OH) ;, - MgO — MgCl,.
3. Ckonpko rpamm u moneit xaopuaa xenesa (I11) copepxkurcsa B 20 mu 4 % -pactBopa, MI0T-
HOCTB KoToporo 1,133 r/mn?
4. PactBop H,SO4 comepxut 49 r HySO4 B 1 utpe. Paccuntars MOIIPHOCTE 3TOTO pacTBOpA.
5. Cxonbko rpamMoB NayCOs3 conepskurcst B S00 mut 0,25 M pactBopa?
6. Paccumtars CM pacTBOpa ¢ MaccoBoii noieit Feo(SO4)s 20 % u miotHOCTBIO 1,231r/cM°.
7. Kakoit o6vem 0,1 M pactBopa H,SO4 MoxHO purotoButh U3 175 mut 0,5M pactBopa ?
8. Berumcints KoHIeHTpamuio nonoB Pb?* u CI” B Hackimiennom pacteope PhCly. Heobxomumbie
JAaHHBIE B3SITh U3 CIIPAaBOYHUKA.
9. Borurciuts koruenTpamuo Ca”* 8 0,01 M pacrope Na,COs, HAXOIIIEMCs HaJl 0CaaKoM
CaCOj3. HeoOxoaumbie JaHHBIC B3ATh M3 CIIPABOYHHUKA.
10. Hanucath B MOJIEKYJISIPHOW U MOJICKYJIIPHO-MOHHOU (pOpME ypaBHEHUS PEAKIIUNA:

a) AgNO3z + FeCl;  —... 6)CaCO;3;+HCI — .... B)Ba(OH), + HNO3 —.....

r) SrSO,+BaCl,  —.... 1) NH4Cl + Ca(OH); —....
11. Kakyro maccy 20 % -pactBopa KOH nano npubaButs k 1 kr 50 %- pactBopa, 4TOOBI MOTY-
guTh 25 % - pactBop?
12 PactBopumocts Ag2SO, pasHa 2,68 - 10momns/i. Beranciuts Ilp.
13. ComnoctaButh uucia Mosiekyn, coaepxkammxcs B 1 r NHz u B 1 r Np. B kakowm ciiydae u Bo
CKOJIBKO pa3 YKCII0 MOJIEKYJ Ooblie?
14. Cxonbko MuuuTpoB 10 % -pacTBopa COISTHON KHCIOTHI, TUIOTHOCTH KOoTOporo 1,05r/mu,
TpeOyeTcs AJid HeWTpanu3aluu THAPOKCcHAa HaTpus, coaepkamerocs B 100 mn 2%-pactBopa,
IUIOTHOCTH KoToporo 1,022 r/mn?
15. Onpenenutb, oOpasyeTcs JM OCaZOK MpHU CIMBaHUM paBHBIX 00BemMoB 0,1 M pactBOpa
AgNO3 b 0,05 M pacreopa NaCl.
YACTD 2.
1. Onun katanu3aTop cHmkaeT 3Hepruto aktuanuu rnpu 300 K nwa 20 x/[x/mMoinb, a Apyroii Ha
40 x/Ix/mMoinb. Bo ckosibKO pa3 mpu 3TOH TeMnepaType CKOpOCTbh BTOPOM peakuuu Oyzaer Oosblie
CKOPOCTH TEPBOM peakuuu?
2. Peakuusa mexay razoo0pazHbIMU BemiecTBaMu A 1 B BwIpaxaercs ypaBHeHuem A + B — C.
HauanpHble KOHIIEHTpAIIUU BemecTB cocTaBisioT [A]o = 0,05 monw/a1 u [B]p = 0,05 mons/n. Ilo
MCTEUYEHUU HEKOTOPOro BPEMEHHM KOHIIEHTpAIMs BEIIEeCTB yMEHbIIWIach BABoe. OmNpenenuTs,
KaK HeoO0XOJMMO HM3MEHUTh TeMIIepaTypy, YTOObl CKOPOCTh peakIMH CTajla paBHOW NEpBOHa-
YaJIbHOM CKOPOCTH, €CITM DHEPrys aKTHBAlMU 3ToW peakiuu paBHa 70 x|k, a TemrepaTrypa
nporekanus peakiuu 27°C?
3. Ise peakuuu mporekaroT mpu 25°C ¢ 0JMHAKOBOW CKOPOCTHIO. TemreparypHblii Koddduiu-
€HT CKOpPOCTH IepBOM peakuuu paseH 2,0, a BTopoi - 2,5. HaiiTu oTHOILIEHHE CKOPOCTEN ITHX
peaxumii mpu 95°C.
4. Boruncnute koHcTaHTy Tuaposnsa KF.Onpenenuts crenens rugponusa 3o coau B 0,01M
pacteope i pH pactBopa. K (HF)=6,6x10™. Hamucats cxemy rumpoimsa KF.

5. Ilpu 60°C K,=10"3. Cuuras, uro K, (HNO,)=4x10™ He usmensiercs ¢ TEeMIIepaTypoH, omnpe-
nemmth pH 0,001 M pactBopa KNO, pu 60°C. Harcarsb cxemy ruaposmza KNO,.

6. Hanmucate cxemy ruaposusza u onpenenuts pH 0,1M pactBopa K3POg, ecnum u3BecTHO, 4TO
1)ruaposin3 npoTeKaeT 1o nepBoil CTyneHu; 2) KOHCTaHThI AUCcCOLMaui opTodhochopHoil Kuc-
JIOTHI 110 TIEPBOM, BTOPOM M TPETHEN CTYNEHSM COOTBETCTBEHHO PABHBI KH1=7,9><10'3; Kp=1x10
9 K5=4,5x10%2
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7. st 0,2 M pactBopa HekoTopo# kucioTel pH = 3. HaiiTi KOHCTaHTY U CTENeHb JIUCCOIHAIIIN
3TOM KHUCIJIOTBHI.

8. Bo ckoJbKO pa3 U3MEHHUTCS CTENEHb AUCCOIMAIIMY U Ha CKOJIBKO eAMHUL u3MeHuTcst pH, ecnu
pacTBOp OJJHOOCHOBHOM clla00W KUCIOTHI pa3baButh B 100 pa3?

9. Paccuurars pH 0,3% pactBopa HCIO4 (p=1,002r/m).

10. Kakyro maccy a30THO# KHCIOTHI HEOOXOAUMO pacTBOpuTh B 200Mi1 Bozbl, uToObI pH mory-
YEHHOT'0 pacTBOpa cTaja paBeH 2,57

11. Ompenenuts paBHOBECHYIO KOHLEHTpauuto Bogopoaa B cucreme 2HIr) <>Hyrytlym, ecin
ucxoanas koHnentpamnus HI cocrasmsiia 0.05 monw/mn, a koncranTa paBHoBecust Kc=0.02. Kakue
ycioBusi OyayT cnocoOCTBOBAaTh CMEIICHUIO PaBHOBECHS B CTOpOHY oOpazoBanus HI, ecnu nps-
Masl peakiusi SHI0TepMHUIecKas?

12. Tna cucrembl CoHgry«>CoHyrytHor) paBHOBECHBIE KOHIICHTPALMU BELIECTB COOTBETCTBEH-
HO paBubl 0,2; 0,4; 0,4; 0,1 mons/n. IIpy KakuX KOHIEHTPAIMAX BEIIECTB PABHOBECHE YCTAHO-
BUTCSl BHOBB, €CJIM €r0 HapylmuTh ynanenueM Bcero CoHy? Kakue ycnoBust 6yayT croco6cTBO-
BaTh CMCIICHUIO PABHOBECHS B CTOPOHY 00pa30BaHUs dTaHa, €CIU MPsIMasi PEaKIIHs SHIOTCPMH-
yeckas?

13. Hanucarb 3neKkTpoHHBbIE (opMyiibl aTOMOB ¢ 3apsaamu siaep 30; 81 cTporo B mopsike 3a-
MOJIHEHUS SJIEKTPOHHBIX OpOUTameil.

14. Macca 0,344 1 raza npu 42°C 1 102908 I1a paBHa 0,866T. BEIYUCINTH MOJIEKYISIPHYIO MacCy
ra3a ¥ Maccy OHOU MOJICKYJIbI.

15. M300pa3uTe npoCcTpaHCTBEHHYIO CTPYKTYPY MOJICKYI: BOJibl, MeTana, BCls.

0) KpUTEepHH OLlEHUBAHUS KOMIIeTeHIUH (Pe3yIbTATOB)
OTBeT OLEHUBAETCS MO CIAEAYIOIUM KPUTEPUSIM:
e [IpaBUIIBHOCTB, MOJHOTA, JIOTUYHOCTh MOCTPOCHHS OTBETA MPH 3aIUTE WHAUBUIYATbHO-
ro nomanrdero 3ananus (U13);
e YMeHHe OlepupoBaTh ClIEHUAIbHBIMU TEPMUHAMMU;
e VYMeHHe BBIBECTU MCIIOJIb30BaHHbIE MpU BbiNoiHeHUH W /[3 Marematuueckue cOOTHOIIE-
HUS,
e licnonbs3oBaHue B OTBETE AOMOJHUTEIBHOTO MATEPHUAIIA;
e VYMeHHE WUIIOCTPUPOBATH TEOPETUUECKUE MOTOKEHUS MPAKTUYECKUM MATEPUATIOM.

B) OIMUCAHHUuE€ IIKAJIbI OHCHUBAHUA
Ha KOJUIOKBUYME OTBET CTYACHTA OUCHUBACTCA B COOTBETCTBUC C npennaraeMoﬁ IIKAJIOM.

Ot1imyHoO OtBer ouenuBaercsa Ha «OTIUYHOY NPH:
® TIPaBUIHHOM, ITOJHOM U JIOTHYHO ITOCTPOSHHOM OTBETE Ha BCE
Bonpocsl N/13;

¢ YMCHHHU ONICPHUPOBaHUA CIICHUAIBHBIMU TCPMUHAMMU,

® MHCIIOJIb30BAaHWU B OTBETC JOMOJHUTCIIBHOTO MaTCpHraJia;

¢ YMCHHHU UJUTIOCTPUPOBATH TCOPCTHUICCKUC IMOJIOKCHUSA ITPAKTHU-
YCCKUM MAaTCpHaJIOM,

Xopomro OTBeT o1IeHUBAETCs Ha «XOPOLIOY IPH:

® TIPaBWIHHOM, ITOJTHOM M JIOTUYHO MTOCTPOCHHOM OTBETE, HO
MMEIOTCSl HErpyOble OIMMOKN U HETOUYHOCTH;

® YMEHMH ONEPUPOBAHUS CHELUATLHBIMU TEPMUHAMHU, HO BO3-
MOXHBI 3aTPYAHEHUS B UCIIOJIb30BAHUU MMPAKTUUECKOTO MATEPHU-
ana;

® YMEHHMH WIUTIOCTPUPOBATH TEOPETUUECKUE MTOJIOKEHUS TPAKTH-
YECKUM MaTepUajioM, HO MPU 3TOM JIE€NAI0TCs HE BIIOJIHE 3aKOH-
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YEeHHBIE BBIBOBI WIIH 000OIIECHUS;

Y10B/1€TBOPUTEIBLHO

OtBeT olLileHNBaeTCs Ha «Y AOBIETBOPUTEIBHO» IIPU:

CXEMaTU4YHOM, HECIIOJITHOM OTBETC,

HEYMEHUHU ONIEPUPOBATH CIICIIUATILHBIMU TEPMUHAMU WJIH UX He-
3HAHUH;

C OJIHOM Tpy00ii ommoOKon
HEYMEHUHU MTPUBOJUTH IPUMEPHI IPAKTUUECKOT 0 UCTIOIb30BAHUS
Hay4HbIX 3HAHHM.

Hey)IOBJIeTBOPHTeJIBHO

OtBer oueHuBaercs kKak «HeynoBieTBOpUTEIbHOY NIPU:

HeBbIoJIHEHHOM M /13;

oTBeTe Ha Bce Bonpockl /I3 ¢ rpyObiMu ommbkamu;

HEYMEHHUHU ONEePUPOBATH CHEIMATIBHON TEPMUHOIOTUEH;
HECIOCOOHOCTH OTBETUTH Ha OTOJIHUTEIbHBIE BOIPOCHI IIPETIO-
napatesis mpu nposepke MJ13.
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