MUHMCTEPCTBO HAYKHU 1 BRICILEIO OBPA3OBAHWSI POCCUVICKON
OENNEPALIMA

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIOJDKETHOE OGPA3OBATEJIBHOE

VUPEXIEHUE BbICIUETO OBPA3OBAHNKA
«CEBEPO-KABKA3CKAA TOCYJAPCTBEHHAS AKATEMMS»

«YTBEPMKJE Am’éfi‘ X
HPOPCKTO[) 10 yue 5T s

¢ ['.10. Haropnas
«L6y ©3 ;{

XuMHus

YpoBeHb 00pa3oBaTe/bHOM NPErpaMmbl CrIeUHAIIUTET

CrieyiajbHOCTh 31.05.01 JleyebHoe Jieno

Hanpasaennocts (npoduis) Jleuebnoe neio

@opma obyueHHs __ouHas

Cpox ocsoenns OIT __6 ner

Wueruryr _ MeAnlnHCKHH

Kadenpa paspaborunx PILL XHUMHUS

Boinyckamoomas kadenpa _ Buyrpennue Ooniesnu; l'ocnurainbHas XUPYPrHs ¢ Kypcom

AHECTE3UOJOTHH U PCaHNMAaTOJIOTUH

HavansHuK

yueOHO~-METOAUYECKOT 0 YIIPaBJICHHs Cemenona JI.Y.

JInpexTop UHCTUTYTa Y3nenos M.b.

3aBeayrolumii BeIycKarouiel kadeapoi XamaeB bB.A.

3apeayroluii Boiyckaouie xadgenpoi Tempezos M.b.

r. Yepkecck, 2025 .



COJIEP’KAHUE

I. [{esn 0cBOEHUS TUCLUIUTUHBI 3
2. MecTo AMCUMIIIUHBI B CTPYKTYype 00pa30oBaTesIbHOM MporpaMmbl 3
3. [Tnanupyemblie pe3yiabTaThl 00yUeHUS 4
4. CrtpyKTypa U conepkaHue JUCLUIINHBI 5
4.1. OO0BbeM AUCIUIUTMHBI U BUJIBI pabOTHI 5
4.2. CopnepxaHue TUCIUILINHBI 6
4.2.1. | Pa3nensl (TeMbl) TUCIUIUIMHBI, BUIBI JEATEILHOCTH B (POPMBI KOHTPOJIS 6
4.2.2. | JIeKIMOHHBIHN KypC 7
4.2.3. | JlaBopaTopHBbIil MPaKTUKYM 12
4.3. CamocTosaTenbHas paboTa o0yyaromerocs 15
5 [lepedyenp yueOHO-METOAMUYECKOTO 00ECTICUSHHS JJIs1 CAMOCTOSITENTHON pabOTHI 16
' 00y4JarIIUXCsl MO AUCHHUTIINHE
6. OO0pa3oBarenbHBIC TEXHOJIOTHA 18
7. Y4eOHo-MeToan4YecKoe U HHHOPMaLIMOHHOE 00ECTIeUeHNEe NUCHIUTITHHBI 19
7.1. [lepeueHs OCHOBHOM U AOTOJHUTEIBHON YU4eOHOM TUTEpATyPhI 19
79 [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM CETU 19
o «HHTEepHETY
7.3. NudopManmoHHbIe TEXHOJIOTHH, JIMIIEH3NOHHOE MMPOTpaMMHOE o0ecIieueHre 20
8. MatepuanbHO-TEXHUYECKOE 00ecTedyeHNe TUCIUILTAHBI 21
8.1. TpebGoBaHus K ay JUTOPHSIM (IIOMEIIEHUSIM, MECTaM) Ui IPOBECHUS 3aHATUI 21
8.2. TpeGoBanus K 000pYyIOBAaHUIO paOOUMX MECT MPENoaaBaTems U 00yJarouXCcs 22
8.3. TpeOoBaHWMsI K CIICIHATU3NPOBAHHOMY 000PYI0BAHUIO 22
9 Oco0eHHOCTH peanu3aluy AUCUUITHHBI AJI1 HHBATHUIOB U JIUI] C 2

OI'PaHUYCHHBIMHU BO3SMOXXHOCTIAMHU 300POBbA

[Tpunoxenue 1. ®oH/ OLIGHOYHBIX CPEJICTB

[Tpunoxenne 2. AHHOTaLUs pabovel IPOrpaMMBI




HEJIX OCBOEHUA JNCHUTIJIMHBI

I.Ie.m; HU3YUCHUSA NUCHUIIIIAHBI «XUMHS» COCTOUT B OBJIaJCHHUHN CHUCTCMHBIMH 3HAHUAMH O
(1)I/ISI/IKO-XI/IMI/I'-IGCKOI\/'I CYIHNIHOCTH M MCXaHU3MaX XHMHUCCKHUX IPOLHECCOB, MPOUCXOAANIHNX B
OpraHnu3Me 4CJIOBCKaA.

3agauM AUCHMIIMHBI:

1. OsnakomyieHHe OOy4YalOIIMXCS C NPUHLUAIIAMU OpraHu3alud U padoThl B
XMUMHUYECKOH J1abopaTopuu;

2. OszHakoMJIEHHE OOYyYaroIIMXCS C MEPONPUITUSIMH II0 OXpaHE TpyJda U TEXHHUKE
0€30MaCHOCTH B XUMHUYECKOM J1aOOpaTOpHH, ¢ OCYIIECTBICHUEM KOHTPOJS 3a COONIIOJCHHEM U
o0ecriedyeHreM IKOJIOTHUECKON O€30MacHOCTH NPU padOTe ¢ PeaKTHBAMU;

3. ®opmupoBaHue y O0y4aromuxcs MPEACTaBICHUNA O (PU3MKO-XUMHUECKUX ACHEKTax
KaK O BOXHEWITNX OMOXMMHUYECKHX MpOIeccCaX W Pa3IMYHBIX BHJAX FOMEOCTa3a B OpraHH3Me:
TEOPETUYECKHE OCHOBBI OHMOPHEPTeTHKH, (AKTOphl, BIHUIIOIIME HA CMEIIEHHE DPABHOBECHS
OMOXMMHUYECKUX MPOIIECCOB;

4. WMN3ydyenue oOyyaroOIIMMHUCS CBOWCTB BEIIECTB OPraHUYECKOH M HEOPraHMYecKou
NPUPOABI; CBOWCTB pacTBOPOB, PA3IUYHBIX BHJOB PAaBHOBECHH XHMHUYECKHX pPEAKIUUd U
IPOILIECCOB KHU3HEEATEIbHOCTH; MEXaHU3MOB JecTBUs Oy(epHbIX CHUCTEM OpraHu3Mma, HX
B3aMMOCBSI3b M POJIb B TIOJ/ICP’KaHUH KHCIOTHO-OCHOBHOTO TOMEOCTa3a;

5. U3ydenue oOyyaromMMHUCSH 3aKOHOMEPHOCTEM NpPOTEKaHUSA (PUIMKO-XUMUYECKUX
IPOIIECCOB B JKUBBIX CHCTEMAaxX C TOYKU 3PCHHS WX KOHKYpPEHIIMH, BOSHHKAIOIIEH B pe3ysbTare
COBMEIICHUSI PaBHOBECUI Pa3HBIX TUIIOB; POJM OUMOTEHHBIX 3JEMEHTOB M UX COEAMHEHUH B
KHUBBIX CHCTeMaX; (U3NKO-XUMHYECKMX OCHOB TIOBEPXHOCTHBIX SIBICHHHA U (HaKTOpOB,
BJIMSIONIUX HAa CBOOO/IHYIO IOBEPXHOCTHYIO 3HEPrUI0; 0COOEHHOCTEH a1copOLMU HA PA3INYHbIX
rpaHumax paszaenoB (a3; ocoObeHHOCTEW (PUIMKOXMMUM JIUCIIEPCHBIX CHCTEM W PacTBOPOB
OMONOIMMEPOB;

6. ®opmupoBaHHE Yy OOYYalOIIUXCS HABBIKOB M3YYCHUS HAYYHOH XHMHUYECKOH
JUTEPATYPHI;

7. ®opMupoBaHHWE Yy OOYYaIOIIMXCS YMEHUW JJIsi penieHus: MpPOOJEMHBIX |
CUTYallMOHHBIX 33/]a4;

8. ®dopmupoBaHUE y 00YYAIOIIUXCS MPAKTHYECKUX YMEHHUN MOCTAHOBKH M BBIITOHEHHS
9KCHEPUMEHTATbHOM paboThI.

2. MECTO JUCIHUILIUMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOI'PAMMBI

2.1. ucummuinHa «XHMHUS» OTHOCHTCS K 00s3aTenbHON yactu bioka 1 JucHuMIinHbL
(MOmynH) ¥ UMEET TECHYIO CBSI3b C APYTUMU AUCIUTUIMHAMM.

2.2. B Tabnune mnpuBeNeHbl NPEIUIECTBYIOIIME M IOCIEIYIOIINE JUCIUILINHBL,
HarpaBJIeHHble Ha (OPMHUPOBAHHE KOMIIETEHLMH IUCIHMIIMHBI B COOTBETCTBUHU C MaTpHLel
xomneteHuui OIl.

IIpeamecTByronue U nNocjaeay0Uue JUCHUIIMHBI,
HanpaBJieHHble Ha GopMHpPOBaHHe KOMIIETeHIM I

Ne i/t [IpenmecTByromuye TUCHUILTMHBI [Tocnenyromuye TUCIUIIITUHBI
OHI/IpaCTCH Ha 3HaHMU, yMeHI/IH " HAaBBIKH, BnoopraHqucxaﬂ XUMUA
cthopMupoBaHHEIE TUCIUATITMHAME TPEIBITYIIETO CoBpeMeHHBIN aHTHCETITUIECKUE
YPOBHS 00pa30BaHMs CpEICTBA




3. IJIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA

[Tnaaupyemblie pe3yabTaThl OcBOeHUsT 0Opa3oBaTenbHOM nmporpammbl (OIT) — komnereHnnn
oOydJaronuxcs onpenestorcs TpeOoBaHUSIMH cTaHAapTa no crnenuaibHocTh 31.05.01 Jlewebnoe
7eno U GOpMHUPYIOTCS B COOTBETCTBUH ¢ MaTpuien kommereHmi OI1

HanmenoBanme
Ne | Homep/unaexc NHaukaTopsl 10CTHXKEHHUS
KOMIIETEHIIMH (WM ee
n/n | KOMIeTeHUNH KOMIIeTEeHIIUH
4YacTH)
1 2 3 4
1. | VK-1 Crnocoben  ocymectBmare | YK — 1.1, 3HAaeT TEOpHI0
KPUTUYECKUI aHaJgu3 | CUCTEMHOIO MO/IX0/13;
MpoOJEMHBIX CUTyallMid Ha | MOCIEIOBATEIHHOCTD u
OCHOBE CUCTEMHOTO | TpeOOBaHUS K OCYIIECTBIICHHUIO
MoAxoAa,  BbhIpaOaThIBaTh | MOUCKOBOM W aHAJIMTHYECKOU
CTPATEruto 1eUCTBUI JeATeNbHOCTH  JUIsL  pEelIeHUus
MOCTaBJICHHBIX 3a/1a4
VYK — 1.2. BbpIAEIAET DJTAaIlbl

pEIICHUS ¥ ACUCTBHSI 10 PEIICHUIO
3a/1auyd; HAXOAWTh, KPUTHYECCKU
aHAN3UPYET " BEIOHMpaET
uH(pOpMaInio, HEOOXOIUMYIO st
peLIeHHs] TTOCTaBICHHON  3aJayu;

paccMaTpuBaeT pasIuYHbIC
BapHAHTHI PEIICHIS 3a/1a91

YK - 1.3. IpyU  aHau3e
MPOOIEMHBIX cUTyanum

OLICHUBAET peuMyIlecTBa MU
PUCKM;  TI'PaMOTHO,  JIOTMUYHO,
apryMEHTHPOBaHO (HOpMYIHpPYyET
COOCTBEHHBIE CYKICHUS u
OLIEHKU; OTJIMYaeT (HaKTel OT
MHEHHI, HHTEpIIPETALUi, OLIEHOK
U T.J. B PACCYXIEHUAX APYTHUX
YYaCTHUKOB AESTEIbHOCTH;

VK-1.4 paccMaTpuBaeT 51
npeiaraeT BO3MOXKHbBIE BaApUAHTHI
pelleHnsl IOCTaBJICHHOM 3aJayH,
OLICHHUBAs MPAKTUYECKUX
IIOCJIEACTBUM BO3MO’KHBIX
pelIeHni IOCTaBICHHBIX 3aJa4




4. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI

4.1. OFbEM JUCHUNJIMHBI U BUbl YYEBHOM PABOTHI

Bua yueOHoii padoThI

Bcero uacos

Cemectp Ne 1

4acoB
1 2 3
KonraktHas pa6ora (Bcero) 82 82
B TOM uucne ayauTopHbIX: 82 82
Jlextuu (JI) 32 32
[Tpaxtuueckue 3anstus (I13), Cemunapst (C)
JlabopaTtopusie padoTs (JIP) 50 50
KonTakTHasi BHeayauTopHas padora 1,5 1,5
B Tom uncne:uHIuBUyaIbHBIE U TPYIIIIOBbIE 1.5 1.5
KOHCYJIbTaIlu! ’ ’
CamocTrosiTesibHAsi padoTa 00y4arierocs 24 24
(CP)
Koumponvnasa paboma 4 4
Iloocomoska x 3anamusim (J13) 6 6
Iloozomoska k mexywemy koumponio (I1TK)) 4 4
Iloozomoska k npomescymounomy 6 6
koumpounio (I111K))
Paboma c knudchviMu 1 91eKMPOHHBIMU 4 4
UCTNOYHUKAMU
IIpomexyTounas 3auer (320) 3a0 3a0
arrecTanus
(kmouas CPO) [Tpuem 320 0,5 0,5
UTOIO: 4acoB 108 108
Obmas 3a4. e/l 3 3
TPYAOEMKOCTh




4.2. COAEP KAHUE JUCHUIIVINHbI

4.2.1. Pa3zneJsl (TeMbl) JMCHUILIMHBI, BUIbI 1eSITeIbHOCTH M ()OPMBI KOHTPOJIA

Ne | Ne | Homep m HamMeHOBaHHe pa3aesia Buael gesitesibHOCTH, DopMbl
n/ | ce (TeMbl) JUCHUILIUHBI BKJIIOYasl CAMOCTOAITEJILHYIO | TeKYIIero
n | me paboTy cTy1eHTOB KOHTPOJIs
cT B Yacax) ycneBaeMo
pa J | JIP | TI3 | CP | Bcero CTH
1 2 3 4 5 6 7 8 9
1. 1. Ilens u 3aaun Kypca. Beenenue B 2 3 — 5 CAPO
O0IIYI0 XUMUIO 3JIP
KuP
TeCT
2. 2. PactBOpbI 2 3 2 7 CAPO
3JIP
KuP
TECT
3. 3. OCHOBHBIE 3aKOHOMEPHOCTH 4 6 2 12 | CAPO
MIPOTEKAHUS XUMUYECKHUX ITPOLIECCOB 3JIP
KuP
TeCT
4. 4.PaBHOBeCHsI B pacTBOpax 6 12 2 20 | CAPO
3JIEKTPOJIUTOB 3JIP
KuP
TECT
3. 5.Ctpoenue BeulectBa. buorennsie 6 9 2 17 CAPO
3JIEMEHTBI 3JIP
KuP
TeCT
6. 6. OCHOBBI IEKTPOXUMUH 4 6 2 12 CAPO
3JIP
KuP
TECT
7. 7. OU3UKO-XUMHUS TOBEPXHOCTHBIX 2 3 6 11 CAPO
SIBJICHUI B ()yHKIIMOHUPOBAHUHT 3JIP
JKHUBBIX CUCTEM KuP
TECT
8. 8. OU3UKO-XUMUS TUCTIEPCHBIX 4 3 4 11 CAPO
cUCTeM B (PYHKLIMOHUPOBAHUH 3JIP
JKUBBIX CUCTEM KuP
TECT




9. 9. buonornuecku aKTUBHbIE 2 3 4 9 CAPO
BBICOKOMOJIEKYJISIPHBIE BEIIECTBA 3JIP
KuP
TECT
10. HtoroBoe 3aHsiTue, TONYCK K 3a4€Ty 2 2
BHeaynuTopHas KOHTaKTHas paboTa 1,5 | unouBuaya
JILHBIE U
TPYIIIOBbIE
KOHCYJIbTAI]
5051
IIpome:kyTOuHasi aTTecTANMS 0,5 |3a0
UTOIoO 32 | 50 24 | 108




4.2.2. JIeKIIHOHHBIH Kypc

XMMHYECKOW  TEPMOJMHAMUKH. BHyTpeHHss
sHeprus. Pabora wu Temnota kak (HOpMBI
nepeaadn dHepruu. Tumsl TEPMOIMHAMHUYECKUX
cucreM u mporeccoB. llepBoe  Hauano
TEPMOJIMHAMUKHU.  OHTanbnus. CTaHIapTHBIE
SHTANBIIUU oOpa3oBaHUs XUMHUYECKUX
coenqnmHennid. 3akoH I'ecca W ero cieacTBHs.
TepMoxXxuMHUUYECKHE YpaBHEHUS W  PaCUETHI.
[IpumeneHnne mepBOro Havyajga TEPMOJIMHAMHUKU
K Omocucremam.

Bropoe nauano trepmoanHamuku. OOpaTuMbIe U
HEeoOpaTUMbIE B TEPMOIMHAMHYECKOM CMBICIIE
npoueccel.  OHTponus. Oueprus  ['mOOca.
[Iporno3upoBanue HarpaBJeHUs
CaMOIPOU3BOJIBHO TMPOTEKAIOIMNUX IPOIIECCOB B
M30JIMPOBAHHOM M 3akKpbITOM cucrteMax. Ponb
SHTAIBIIUHHOTO W OSHTPONMUUHOTO (PaKTOPOB.
CrangapthHass dHeprusi ['ub6ca o0pa3oBaHus
XUMUYECKUX COCTMHCHHI.

e HaunmenoBanue | Hanmeno Bce
pasnesa BaHHe ro
n/ . Conep:xxanue JeKIUN
I yueOHoit TeMBbI yac
AUCUHMILTUHBI JeKIUH OB
1 2 3 4 5
Cemectp 1
1. | Lens u3anaun | BBegenune | BBegenue B oOmyro  xumuioo.  CrocoOsl | 2
Kypca. B XUMHIO | BBIPQXKEHUS KOHIEHTpaluu pacTBOpPOB.
BBenenue B PactBopumocTs. TepMoanHaMuKa M MEXaHHU3M
OOIIYI0 XHMHIO. MIPOLIECCOB pacTBOpEHUSI. 3aBUCUMOCTh
pacTBOPUMOCTH  BEIIECTB B  BOAE  OT
COOTHOILIEHUS THUAPOPUIBHBIX U TUAPO(OOHBIX
CBOICTB, BJIMSHME BHEUIHMX YCJIOBUH Ha
PacTBOPUMOCTb.
2. | PactBOpBL Komnurar | KosmuratuBHble — cBoiicTBa  pa30aBlieHHBIX | 2
VBHBIE pacTBOPOB HERJIEKTPOJMTOB. 3aKOHbI Payns u
CBOWCTBA | ciuencTtBuss W3 HuX. JlaBiaenue mapa Han
pacTBOpOB | paCTBOPOM. [Tonnxenue TeMIIepaTypbl
3aMep3aHus pacTBopa, IIOBBILLIEHUE
TeMrneparypbl  kuneHuss pactBopa. Ocmoc.
Ocmotnueckoe nasieHue. 3akoH Bant-I'odda.
Ponp ocmoca B OHMOJOTMYECKHX CHCTEMax.
I'uno-, rumep- ¥ M30TOHUYECKHE PACTBOPHI.
[Tonsitus 00  w300CcMHUH  (DJIEKTPOJUTHOM
romeocrase). [lna3monus u qurosus.
3. | OcHOBHEIE OnemenTtsl | [Ipenmer u METObI XUMHUYECKOH 2
3aKOHOMEPHOCT | XUMUYECK | TEPMOJMHAMUKHU. B3aumocssi3b MEXIY
U MIPOTEKaHUs oM nporeccaMu OOMEHa BELIECTB M HHEPIUU B
XUMHUYECKHUX TEPMOJUH | OpraHu3Me. XUMHUYECKas TEPMOJMHAMHKA Kak
IIPOLIECCOB aMHKH TeopeTHYecKast OCHOBa OMOPHEPreTHKH.
OcHoBHbIE MIOHSITHS u oInpeesIeHus




TepMoaMHAMHYECKUE YCIIOBUS XHUMHYECKOTO
paBHOBECHS. Koncranrta paBHOBECHS.
YpaBHEHME U30TEPMbI XMMUYECKOM PEaKIUH.
Oco0EHHOCTH TEPMOJMHAMHUKNA OMOJIOTHUECKHUX
CHUCTEM. OK33PrOHUYECKHE U DHIIPrOHUYECKHE
MIPOIIECCHI. [TpunaIUT HEPTEeTUYECKOTO
COIPSHKCHHSL.

CxopocTthb
XUMHUYECK
ol
peakuuu u
(hakTopHI,
BIIMAOIIU
€ Ha
CKOpPOCTh
peakuuu

IIpeamMeT M OCHOBHBIE MOHATHS XHWMHUYECKOU
KHMHETUKUA. XHUMHUYECKash KUHETHKAa KaK OCHOBA
JUISL  U3Y4YEeHHUS CKOPOCTe M  MEXaHHM3MOB
OnoxuMuyeckux mponeccoB. Kunernmueckas
kinaccuukanus peakuuid. Peakumm mpocTeie u
CJIOKHBIE (MapaieNbHbIe, MOCIEeI0BATEIbHBIE).
['oMoreHHble ¥  TETEPOTEHHBIE  PEAKIIHH.
MonexynsipHocTh peakiuu. CKOpOCTh peakiuu,
CpelHsii CKOpOCTb pEakIuu B HHTepBaje,
HCTUHHAS CKOPOCTb.

3aBUCHUMOCTh CKOpPOCTH peaxkuuu oT
KOHLIGHTpallMu.  3aKOH  JEHUCTBHUS  Macc.
Koncranra ckopocTh H TOPSAIOK PEAKIHH.
Kunernueckue ypaBHEHUS peakUUid TMEpBOTO,
BTOPOTO  TOpSAAKA. 3aBUCHUMOCTb CKOpPOCTH
peakuuu oT Temneparypsl. IlpaBuno Bant-
Toddoa. TemmnepaTypHbIit kodurmeHt
CKOPOCTH pEaKIIMH M €ro OCOOCHHOCTH JIf
OMOXUMHUYECKHX TPOIIECCOB. DHEPreTUUCCKUN
npoduns peakuuu. YpaBHEHHE AppeHuyca.
Onepruss aktuBauuu. [lonstue o Teopuu
AKTHBHBIX COYAAPEHUM M TEOPUHM NEPEXOAHOTO
COCTOSIHUSI.

XUMHUYECK
oe
paBHOBECH
e

KuHeTnka  reTeporeHHbIX  IPOLIECCOB, €€
ocobeHHoctu. IloHATHE O JUMUTHPYIOIICH
cTtaauu npouecca. Karanurtuueckue peaxiu.
['oMoreHHslii W  TeTEpOreHHBIM  KaTalus.
OHepreTUyeckuii  MpoPuiab  KaTaIUTHYECKOM
peaKkuu. OcobennocTr KaTaIATHYECKOH
AKTUBHOCTH (bepMeHTOB. XHUMHYECKOE
paBHOBECHE. KoHncranra paBHOBECHS.
Cwmemenue pasHosecusd. [Ipunnun Jle [laranse.
CB43b KOHCTaHThl PABHOBECHS C DSHEPrueut
['u66ca.

PaBHoBecus B
pacTBopax
AIEKTPOJIUTOB

PacTtBophI
3IEKTPOJIN
TOB

PacTBOpBI 3JIEKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
nuccormanusi. Crenenp auccouuanuu. CUiabHbIC
u cnabele  anektponuThl. KomnmuraTtuBHbIE
CBOMCTBa pa30aBICHHBIX pacTBOpOB
ANMEKTPOSIUTOB. M30TOHMUYECKUit KO3 UIHEHT.
PactBopel cnabbix snekTponutoB. KoHcTaHTa
quccoranuu. 3akoH paszdarneHus OcTBaibpia.
PactBOpel cunpHBIX 3nekTponuToB. HoHHas
cuja pacTBOpa. AKTUBHOCTh M KOI(PGUIIMEHT
aKTUBHOCTH HOHOB. [Iporonutuueckass Teopus
pactBopoB bpeHcTena, »JeKTpOHHAsl TeOpHs




JIprouca.

Turnsr
MPOTOJIUT
MYECKUX
paBHOBECH
"

OnexTpoiauThueckas auccouuanus BoAsl, pH
pactBopoB. Pacuer pH pacTBOpoB CHIBHBIX U
ClabbIX  DJEKTPONUTOB. ['maponus  comneil.
Koncranta u crenenp ruzaposmsa. Pacuer pH
pacTBOPOB coJiel npu runponuse. Poub peakuuit
TUAPOJIN3a B OMOXUMHUYECKHX IIpoleccax.
PaBHOBecHEe B cucreMe oOcaloK - PacTBOP
anektponuTa. llpousBeneHue pacTBOPUMOCTH.
VYcnoBust 06pa3oBaHMs U PACTBOPEHHS OCAJIKOB.
Peakuuu, nexamue B OCHOBE 00pa30BaHUA
OpraHMYECKOr0  BEIIECTBA KOCTHOM  TKaHU
ruapokcuadocdara KambIusA. 3aMelIeHHE B
ruspokcuadocdaTe KaablMsg T'HMIPOKCHI-HOHOB
Ha HOHBI (TOpa, HMOHOB KaJbIMs HAa HOHBI
CTPOHIIMS.

bydepnrie
PacTBOPHI

Bydepubie pactBopel, MexaHu3M OydepHOro
neiictBus. Pacuer pH OydepHbIx pacTBOpOB.
BydepHbie  cucTeMBl  KHBBIX  OpPTaHU3MOB.
BydepHbie cucteMbl KpoBH: THIpoKapOOHATHas,
docdarHas, TEMOrI00MHOBAs, MPOTEUHOBAS.
[ToHATHE O KHUCIOTHO-OCHOBHOM TI'OMEOCTa3e
OpraHu3Ma.

Crtpoenue
BCIIIECTRA.
buorennnie
3JIEMCHTEI

Crpoenue
aToma u
epHOANY
ecKas
cucTema

KBanTOBO-MeXaHMueCKasi MOJIENb aTOMa.
Pacnipenenenue 31eKTpOHOB B aTOME 10
HHEPreTUUECKUM COCTOSIHUAM. KBaHTOBBIE
yucia. AToMHble opoutanu. [TpuHiun
HauMeHblen sHeprun. [Ipunnun Iaynu.
[TpaBuno XyHna. DnekTpoHHBIE (POPMYITBI
aToMoB. OCHOBHOE U BO30Y’KJICHHOE COCTOSIHUE
aToma.

Ilepponuueckuii  3aKOH U IEPUOAUYECKAs
cuctema J[.M.MeHnneneeBa B CBETE€ KBaHTOBO-
MEXAHUYECKOM TEOpUHM CTPOEHHUS  aTOMOB.
[lepuoanueckoe U3MEHEHHE CBOMCTB 3JIEMEHTOB
U WX COCAUHEHWHA (PHEPrusi HOHH3AINH,
CPOJCTBO K AJIEKTPOHY,
AIIEKTPOOTPHUILIATEIILHOCTh PaniyChl aTOMOB). S-,
p-, d- 1 f-GJIOKHM PIIEMEHTOB.

XUMHUYECK
ast CBA3b

XuMuueckas CBA3b. OCHOBHBIE BH/IbI u

XapaKTePUCTUKU XUMHYECKOH CBSI3H.
CoBpeMEHHBIE TEOPUU KOBAJCHTHOH CBS3H.
Hanpasnennoctb KOBAJICHTHOM CBSI3H.
['uGpunuzanus aTOMHBIX opoOuTanei.

[IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYI.
JIOHOpHO-aKIENTOPHBIA MEXaHU3M 00Pa30BaHUS
KOBaJIEHTHOM  cBsi3U.  [lonsipHOCTH  CBS3W,
JUIOJBHBIA  MOMEHT cBsi3U. llossspHble M
HEIOJISIpHBIE MOJIEKyJbl. Bonoponnass cBs3b.
MeKMONEKyIJISIpHbIE B3aUMOICUCTBUS.
XHUMHYECKas CBSI3b B KOMIUIEKCHBIX
COCIMHECHUSAX.




XuMus
KOOpJMHA
IAOHHBIX
COCIMHEH
i

KoMriuiekcHble COEIUMHEHHUs, HX CTPOEHUE U
OCHOBHbIe XapakTtepuctuku. Kiaccudukanus
KOMIUIEKCHBIX ~ coeauHeHud. Homenknartypa
KOMILJIEKCHBIX COECIUHEHU. Ctpoenue
KOOPAUHALIMOHHOM cdepsl KOMILIEKCHBIX
COEJIMHEHUI: KOMILIEKCO00pa3oBarteb,
JIUTaH]IBI, JIOHOPHBIE ~ aTOMBI  JIUTAHJIOB,
JEHTaTHOCT, KOOPJMHAIIMOHHOE YHCIIO,
TeOMETPHUs KOOPAMHALIMOHHOMN cdepsl;
BHEIIHEeC(epHbIe VOHBIL; YCTOWYMBOCTD
KOMIUIEKCHBIX ~ COCAMHEHHUH B  pacTBOpax,
KOHCTaHTBl ~ yCTOMYMBOCTH U  KOHCTAHTBI
HECTOUWKOCTH;  (aKTOpbI,  BIUSAIONME  HA
YCTOMYHMBOCTh KOMIUJIEKCHBIX COEAVNHEHUN B
pacTBopax:  TeMmmeparypa,  XeJIaTHbIM U
MaKpOIUKINYECKHMA b exTsI, 3apsia
[EHTPaJIbHOTO  MOHA-KOMIUIEKCOOOpa3oBaTes,
TEOpUS KOOPJMHAIMOHHON XUMHUYECKON CBA3H,
3HAQUEHHE  KOMIUIEKCHBIX  COCIMHEHHH B
OMOXWUMUU KIIETKH; OMOHEOpTaHUYeCKask XUMHSI.
buorenHbie 31eMEHTHI - MAKPO- U
MHUKPOAJIEMEHTBI, SJIEMEHTHI — OPTaHOTEHBI,
MeTaJulbl KU3HU. bronoruueckas posib HaTpus,
KaJlis, KaJblHsl, MarHus, Oopa, yriepoja,
KpeMHus, a3ota gocdopa, cepbl, KUCIOPOAA,
dropa, xyopa, Opoma, rioga. [Ipumenenue s-, p-
AJIEMEHTOB B MeAUIMHE. bruonoruyeckas poiib
d- p1eMeHTOB JKene3a, MeIH, KoOajbTa,
MONMO/IeHa, BaHAIMSI, MAapraHIia, [IMHKA,
cepebpa, 3010Ta. TOKCHIHOCTH PTYTH, KaAMHUS,
COCJIMHEHUH XpoMa.

OCHOBBI
DJIEKTPOXUMHUU

OBP

OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC (pemokc)
IIPOLIECCHI, OKUCIMTENM M  BOCCTAHOBUTEIU.
OxucnurenbHo-  BoccraHoBuTenbHble  (OB)
CUCTEeMBl ¥  CTaHJAPTHBIE  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIC (PEIOKC) MOTEHIIUAIIBI.

OCHOBBI
ANEKTPOXHU
MUH

YpaBHeHue Hepucra-Ilerepca. Bnusinue
pa3iauuHbIX (PAKTOPOB HA BEIMUHMHY pPEIOKC-
MOTEHIHAA.

CraHmapTHbIi ~ OMOJIOTMYECKHH  TOTCHITUAI.
[Iporuo3upoBanue CaMOMPOU3BOJIBHOTO
npotekanuss OB nmpouecca mno BeaWYMHAM
PEIOKC-IIOTEHIMAJIOB. OAC  xummuueckoit
peaxiuu.

B3aumocsa3p Mexny sHeprueit I'mo6oca u 3/1C.
Huddy3Hbiii 1 MeMOpaHHBIN MTOTEHITMAIBI U UX
pOIlb B TEHEPHUPOBAHUHM OHOIICKTPUUECKUX
MOTEHLMAJOB. DJHEpPreTuka MacCUBHOIO U
AKTHUBHOT'O TPAHCIIOPTA.

DusuKo-xuMus
MMOBEPXHOCTHBIX
SIBJIEHUU B

dusuko-
XUMUA
ITOBEPXHO

AJCOpOIIMOHHBIC PABHOBECHS W TIPOIECCHI Ha
MOJIBHKHBIX rpaHuIax pasznena das.
IToBepxHOCTHAS SHEPrus I'u66ca u




(bYHKIIMOHUPOBA
HHH KUBBIX
CHCTEM

CTHBIX
SIBJIEHUU

MOBEPXHOCTHOE HaTsDKEHUE. AncopOmwst.
VYpaBuenne ['n66ca. [loBepXHOCTHO-aKTUBHBIC U
MOBEPXHOCTHO-HEAKTUBHBIE BEILIECTBA.
N3MeHeHne TOBEpXHOCTHOM aAKTUBHOCTH B
roMoyiornueckux psgax (mpasmwio Tpay6e).
N3otepma ancopOrmu. OpueHTaIuss MOJICKYJ B
MOBEPXHOCTHOM CJIO€ U CTPYKTYypa OMomMeMOpaH.
AncopOLMOHHBIE PaBHOBECHS HA HEMOIBUKHBIX
rpaHunax pasaena ¢as. Guszndeckas aacopOous
1 XemocopOmus. AacopOrus ra30B Ha TBEPABIX
Tenax. AncopOiust U3 pacTBOPOB. Y paBHEHUE
Jlenrmiopa. 3aBUCMMOCTH BEJIMYUHBI aJICOPOITIHT
OT pa3iuuHbIX (akTopoB. [IpaBuio
BBIPaBHUBAHMS MOJISIpHOCTEH. M30uparenbHas
agcopOums. 3HaueHue acOPOIMOHHBIX
IIPOLIECCOB ISl )KU3HEIEATENbHOCTH. PU3HUKO-
XUMHUYECKHE OCHOBHI aJICOPOIIMOHHOM TepanuH,
TreMOCOpOITUH, PUMEHEHUS B METUITHHE
HMOHHTOB.

DOU3NKO-XUMHUSI
JUCTICPCHBIX
CHCTEM B
(bYyHKIMOHUPOBA
HUH JKABBIX
CHCTEM

HucnepcH
bIC
CUCTEMBI

Knaccudukanus qucrepcHbIX CUCTEM.
Knaccudukanus JUCTIEpCHBIX CHCTEM TI0
CTEIEHU JUCIIEPCHOCTH; 110 arperaTHOMY
COCTOSIHHIO; 10 CHUJIE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBUS MEXIY JUCTIEpCHOM (a3oit u
JUCIIEpCUOHHOM cpenoi. IIpupona KomuiongHoro
COCTOSIHMS.

[TonydyeHue u CBOKMCTBA JUCIIEPCHBIX CUCTEM.
[Tonydenue cycneH3ui, SMyIbCUM, KOJUTOUTHBIX
pacTBOpOB. [{nanus, anexTpoauains,
yinbTpaduibTpanus. MonekyaspHo-
KHMHETHUYECKUE CBOMCTBA KOJUIOUHO-
JUCIIEPCHBIX CUCTEM: OPOYHOBCKOE JBUKEHHE,
T dy3us, 0CMOTUYECKOE JIaBJICHHUE,
CEeIMMEHTAlMOHHOE paBHOBecHe. ONTHYECKUE
CBOIiCTBa: paccenBaHue cBeta (3akoH Pames).
DIIeKTPOKMHETHYECKUE CBOMCTBA: AIeKTpodopes
1 DJIEKTPOOCMOC; TOTEHIIMANI TEYEHUS U
MOTEHIMaN ceAuMeHTanu. CTpoeHHue TBOMHOTO
ANEKTPUUECKOTO CII0S. DIEKTPOKUHETUUECKUI
MOTEHITUA U €T0 3aBUCHUMOCTD OT Pa3TMIHBIX
(hakTOpoB.

Vcrouus
OCTh
JUCTIEPCH
BbIX CUCTEM

Y CTOMYUBOCTD JUCTIEPCHBIX CUCTEM.
CenuMeHTaIlMOHHAs, arperaTuBHas U
KOHJICHCAIlMOHHAS] YCTOMYHMBOCTD JIMO30JIEH.
DakTOpPBI, BIUAIOIINE HA YCTOUYUBOCTD
nmuo3oden. Koarynsauus. [Topor koaryiasuuu u
ero onpenenenue, npasuio lyneue-I'apay,
SBJICHHUE NPUBbIKaHUs. B3aumMHas KoaryJsmus.
[ToHsiTHE O COBPEMEHHBIX TEOPUAX KOATYJISALUU.
KonnonaHas 3ammra u nentu3anusi.
Komnouausie ITAB; Onoaornuecku BaxKHbIC
kosutouaHbie [IAB (Mbu1a, TETEPreHTHI,




JKETYHBIC KUCTIOTHI). MuriennoobpazoBanue B
pactBopax [TAB. Onpenenenne KpUTUUECKON
KOHIIEHTPALUU MULIEITI000pa30BaHusl.
JIunocomsL.

HUTOI'O yacoB B cemecrtpe:
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4.2.3. J/IabopaTOpHbIH NPAKTHKYM

Ne
n/n

HaunmenoBanue

pa3neiia yueOHoi

JUCHUILTHHDI

HaumeHnoBanue
JlabopaTopHoii
padoThl

Coaep:xanue adopaTopHoi
padoThbI

Bcero
4acoB

2

3

Cemect

pl

Llens u 3agaun
Kypca. Beenenue B
00IIYI0 XUMUIO

OcCHOBHEIE
OOHATUA XUMHUHU

Texnuka 6e3omacHoctu. Hynesast
KOHTpOJIbHAs pabota. Pemenue
3aJa4q Ha OTpeIeTICHHe
KOJINYECTBA BEILIECTBA,
9KBHBAJICHTA, PACUETHI 110
XUMHUYECKHM YPaBHEHHSM.
CrniocoObl BbIpasKeHUS
COJIepKaHUsl PACTBOPEHHOTO
BEIIECTBA B PACTBOPE.

PactBOpsI

[Ipurorosnenue
pactBopa
XJIOpUJIa HATPHUS C
3aJJaHHOU
KOHLEHTPALUEH.

JlabopaTopHas paGora Nel.
[IpuroroBnenue pactBopa
XJIOpUJIa HATPHUS C 33IaHHOU
KOHIIEHTpaIUEe.
KonnurarusHeie cBoiicTBa
pactBopoB. OcMmoc.
OcMoTHYecKoe aBJIeHHE.
[TonmxeHre 1 MOBBIIICHHUE
TEeMIIepaTyp KUIEHUsS U
3aMep3aHus pacTBopoB. Pemenue
3a/1au.

OcHOBHEBIE
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHUYCCKUX
MIPOIIECCOB

Onpenenenue
OHTAJIbIINU
HEeUTpaIM3aluu

JlaGopaTtopnas pabGora Ne2.
Ornpezenenre SHTAIbIUN
HEUTpalu3aluu.

OHTanenus 06pa3zoBaHus U
CropaHus BelecTB. Beruucienue

OnTponus. Beruncienne
W3MEHEHHs CBOOOIHOM YHEPTUN
['u66c¢a. [IporunozupoBanue
HaIlpaBJICHUU
CaMOIIPOU3BOJIbHBIX IIPOLIECCOB.

SHTAJIbIIUN XUMUYECKUX PEaKIUH.

CkopocTb
XUMHUYECKOH
peakiuu

JlabopaTopHas paGora Ne3.
CKOpOCTh XMMHUUYECKON pPEeaKIIvu.
@DakTopsl, BIUAIOIINAE HA
CKOPOCTh PEaKIIUH.

3aauM Ha oNpezesIeHue
CKOpPOCTHU pEeaKIuid, SHEPTrun
aKTUBALMU, MOPs/IKA PEAKLIUU.
XUMHUYECKOE paBHOBECHE.
KoHcranTa paBHOBECHS U €€
cBs3b ¢ dHepruei ['mboca.
CwMmelenne paBHOBECHSL.
IIpunuun Jle Ilatense-bpayna.

PaBHOBecus B
pacTBOpax

Bpruucnenus pH
pacTBOpPOB

PacTBOpEI CIaOBIX U CUITHHBIX

ay1eKTpoanToB. KoHcTaHTa




AJIEKTPOJIUTOB

CHUJIBHBIX 58
cl1a0BIX
3JIEKTPOJIUTOB.
I'maponus coneil.

JMcCcolMaIuy. 3aKoH
pasbasiiennst OcTBabaA.
Kucnorel, ocHOBaHUS 1O
bpéncreny.

Brruncnenus pH pactBopos
CHUJIBHBIX U CIa0BIX
3JIEKTPOJIUTOB. I uaponus conen.

HNonnrre,
reTeporeHHbIe
paBHOBECHS

JlabopaTopHas paGora Ne4.
NoHHble, reTeporeHHbIe
paBHOBECHSL.

['eTeporenHbie paBHOBECHS.
Haceliennslie pacTBopsl
MajopacTBOPUMBIX
3JIEKTPOJIUTOB. PaBHOBECHE
0CaJl0K — pacTBOp. Pemenue
3a/1a4 Ha [IPOU3BEICHUE
PacTBOPUMOCTH

Bydepusie
CHCTEMBI

Bydepusie cucrembl. Mexanusm
o0ydepnoro nerictus. Pacuer pH
Oy(epHBIX pacTBOPOB.
VYpasnenue ['enaepcona-
laccennbaxa. BydepHas eMKOCTb.
JlaGopaTropnas paGora NeS.
BydepHble pacTBOPHI.

KonTposnbHas
pabota

KonTpoasnas padora Nel

CrtpoeHue BelecTs.
buoreunnsie
S3JIIEMEHTEI

CtpoeHue aToMOB
OMOTrE€HHBIX
3JIEMEHTOB

Ctpoenue atomoB. KBaHTOBBIE
yucna. [[pyuHIumb! 3anoaHeHus
3JICKTPOHHBIX 000JIOYEK ATOMOB.
[Iepnoanueckoe U3MEHEHHE
CBOMCTB 3JICMEHTOB M X
COeJIMHEHU (3Heprus
WOHU3AIIUH, CPOJICTBO K
3JIEKTPOHY,
3JICKTPOOTPHUIIATETHHOCTD,
paauychbl aTOMOB) B 3aBUCHMOCTH
OT CTPOCHUS DIEKTPOHHON
000JI0ukM aroma. s-,p-,d- u f-
OJIOKH 3JIeMEHTOB. broreHHbIe
3JIEMEHTHI - MAKpPO- U
MHUKPOAJIEMEHTBI, DJIEMEHTHI —
OpraHOTEHbI, METAJLIBI KU3HHU.
buonornueckas ponb OMOTEHHBIX
9JICMCHTOB

XuMuueckas
CBA3b

OCHOBHBIC BUJIBI U
XapaKTEPUCTUKU XUMUYECKON
cBs3u. [IpocTpancTBeHHOE
CTPOCHUE MOJICKYJL.

Komiuiekcurie
COEINMHEHNS

KommiekcHbie coequHeHUsI.
PaBHOBecus B pacTBopax
KOMIUIEKCHBIX COEIMHEHUM.




Y CcTONUYMBOCTE KOMITIEKCHBIX
COECIUHEHUN.

JlabopaTopHast paGoTa Ne6.
KoMmnexkcHble coeTMHEeHUs

OCHOBBI
IEKTPOXUMHUHU

OBP

OxucnurenbHo-
BOCCTaHOBUTEJIbHBIC (PEIIOKC)
IPOLIECCHI, OKUCIUTEIH U
BoccTaHOBUTENN. OKHCIUTEIHHO-
BoccraHoBUTENbHBIE (OB)
CUCTEMBI U CTaHJapTHBIE
OKHCITUTEIHHO-
BOCCTAHOBUTEJIbHBIC (PEIOKC)
MOTEHLMAJIbI. Y PaBHEHUE
Hepucra-Ilerepca. Biusinue
pa3nu4HbIX (PaKTOPOB HA
BEJIMUMHY PEAOKC-TIOTEHIIMANA.
IIporuo3zupoBanue
CaMOIIPOU3BOJILHOTO MPOTEKAHUS
OB npornecca no BenMuuHaM
pPEeIOKC-IOTEHIIUAIOB.

OCHOBBI
JEKTPOXUMHUHU

O/1C XMMHUYECKOH peaKlUH.
Huddy3HbIili 1 MeMOpaHHBII
NOTEHIMAJIBI  UX POJIb B
TCHEPUPOBAHUU
OMOdIIEKTPUIECKHUX TOTSHIIUAIIOB.
JlabopaTopHasi padora 7. OBP

DOU3NKO-XUMHUS
MOBEPXHOCTHBIX
SIBJICHUH B
(YyHKIIMOHUPOBAHUHT
JKUBBIX CHCTEM

IToBepxHOCTHBIE
SIBJICHUS

Ancop6mus. YpaBuenue ['n66ca.
[ToBepXHOCTHO-aKTHBHBIE U
HIOBEPXHOCTHO-MHAKTHBHBIC
BemecTsa. Mzorepma ancopOmu.
VYpaBHenue JIeHrmropa.
3aBUCHMOCTH BEJTMYUHEI
a/IcOpOIIMHU OT Pa3ITMYHBIX
(hakTopoB.

JlabopaTopHas pabora 8.
[TocTpoenue n3o0TepMsl
aacopOILMU YKCYCHOM KUCIIOTHI
AKTHBUPOBAHHBIM YTJIEM.

DOU3NKO-XUMHUS
JIUCTIEPCHBIX CUCTEM
B
(YHKIIMOHUPOBAHUHT
JKUBBIX CHCTEM

HucnepcHsle
CUCTEMBI U UX
CBOMCTBA

[Tonmy4yenue u cBoiicTBa
nucnepcHbix cucteM. CTpoeHue
JIBOMHOTO 3JIEKTPUYECKOTO CIOSI.
Y CTOMYUBOCTD JUCTIEPCHBIX
cucteM. CTpoeHHE MUIIEIUIBI.
Koarynsamus.

JlabopaTopnas padora 9.
JlucniepcHbie CUCTEMBI U UX

CBOMCTBA.

buonornyecku
aKTHBHBIC
BBICOKOMOJIEKYJISIPH
BIC BEIISCTBA

KonTponsHas
paborta

KonTtpoJuabnas padora 2.

3amura 1ab0paTopHbIX paboT




10. Hrorosoe 3JIP 2
3aHATHE
HUTOI'O yacos B cemecTpe: 50




4.3. CAMOCTOSATEJIBHASA PABOTA

Ne HaumeHnoBanue Ne Buast CPO Bceero
n/ pasnesa (TemMbl) n/n 4acoB
n y4eOHoit
JAMCUMILTUHBI
1 3 4 5 6
Cemectp 1
2 | PactBOpBI 2.1. [Toaroroska k CAPO, BeinonHsieMo# Ha 2
3aHATHH
2.2. [ToaroTroBka K BBINIOJIHEHUIO U 3aIUTE
J1a00PATOPHON PAOOTHI
2.3. Pemienne cutyanmoHHBIX 3a/1a4 10 TEME
2.4. KonTakTHas BHeayIuTOpHAs paboTa
3 | OcHoBHBIE 3.1. IToaroroBka K BBIIOJHEHUIO U 3aIUTE 2
3aKOHOMEPHOCTH J1a00PATOPHON PAOOTHI
MPOTEKAHUS 3.2. [ToaroroBka K TeOpUU AJis pEUICHUS
XUMUYECKHUX CUTYAITMOHHBIX 33]1a4
IIPOLIECCOB 3.3. KonraktHas BHeayauTopHas pabota
4 | PaBHOBecud B 4.1. I[ToaroroBka K BBITOJIHEHUIO U 3aIIUTE 2
pacTBopax nabopaToOpHOM PabOTHI
3JIEKTPOJIUTOB 4.2, [Tonroroka k CAPC, BeInOIHSIEMOM Ha
3aHATUU
4.3. [ToaroToBka K KOHTPOJIBHOM padoTe 1
4.4. KoHTtakTHas BHeayauTOpHas pabora
5 | Ctpoenue 5.1. [ToaroToBka K 3aluTe J1a00paTOpPHON pabOThI 2
BEIIECTBA. 5.2. H3yyeHne TeopeTHIeCcKOro Kypca
buorennsie 5.3. IToaroroBka Kk KOMIBIOTEPHOMY TECTUPOBAHUIO
9JICMEHTBI
6 | OcHOBBI 6.1. [ToaroroBka K BBITIOJTHEHUIO U 3AIIUTE 2
3JIEKTPOXUMHUH J1a00PATOPHON PAOOTHI
6.2. IToaroroska x CAPC, BeImoIHsIEMOI Ha
3aHATHH
6.3. KoHTtakTHasi BHeayauTOpHas pabora
7 | ®UBUKO-XUMUS 7.1. [ToaroTroBka K BHITTOJTHEHUIO U 3aIIUTE 4
TTOBEPXHOCTHBIX nabopaTopHOM PabOTHI
SIBJICHUU B 7.2. IToaroroBka K T€CTUPOBAHUIO
Gbynxunonuposanuu | 7.3. N3ydeHue TeopeTHYeCcKoro Marepualia
JKUBBIX CHCTEM 7.4. KonTakTHast BHeayAUTOpHAs padoTa 1
8 | Ousnko-xumMus 8.1. IToaroroBka K BBLITOJIHEHUIO U 3aIIUTE 3
JUCTICPCHBIX CUCTEM J1a00paTOpHOM PaOOTHI
B 8.2. [ToaroTroBka K TECTUPOBAHUIO
(GyHKIMOHMpOBaHUH | 8.3. W3ydeHne TeopeTHueckoro MaTepuaia
JKUBBIX CHCTEM 8.4. KoHTakTHas BHeayauTOpHas padbora 1
9 | buonornuecku 9.1. M3yyeHne TeopeTHYeCcKOTro MaTepruaia 3
akTuBHEIE BMC 9.2. IToaroToBka K KOHTPOJILHOM paboTe 2
9.3. KonTakTHas BHeayAMTOpHAs paboTa 1
HTOroBoeE 3aHATHE 1




HUTOTI'O yacoB B cemecrtpe: 24

5. HEPEYEHb YYHEBHO-METOAUYECKOI'O OBECHEYEHMUSI JI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIHIUXCA ITO AUCHUITVIMHE

5.1. MeToanueckne yka3aHus JAJIs1 NOATOTOBKH CTYACHTOB K JIEKIIMOHHBIM 3aHATHAM

B xome INeKIMOHHBIX 3aHATHA BECTH KOHCIIEKTHPOBAHHME YYEOHOro MaTepuarna.
XKenarenbHo OCTaBUTH B pabOYMX KOHCIIEKTaxX IOJS, HAa KOTOPBIX JeNnaTh IOMETKH U3
peKOMeHHOBaHHOﬁ JUTCPATYpPhI, AOMOJHAIOIMIMEC MaTCpHall npocnymaHHoﬁ JICKIITMH, a TaKXeE
HOJYEPKHUBAIOIINE 0CO0YIO BaXKHOCTh T€X WM MHBIX TEOPETUUYECKHUX MOJI0KEHUH.

3amaBaTh TPENOJABATEII0 YTOYHSIONIME BOMPOCH C LENBI0 YSICHEHHS TEOPETUYECKHX
HOJIOKEHUH, pa3pelleHus] CIOPHBIX CUTyaluil. B Xome MOAroTOBKM K CEeMHMHapaM M3Y4HTh
OCHOBHYIO JIUTEPATYpPY, O3HAKOMHUTBCS C JOMOJHUTEIBHOM JmMTepaTypoi. Ilpm sTom yuecTs
peKOMEHJALMU TpernojaBaTeNss U TpeboBaHHs Yy4yeOHOW mporpammsbl. [lopaGaThiBaTh CBOM
KOHCIICKT JICKIUH, ACjad B HEM COOTBETCTBYIOIIUC 3allMCHU W3 JIMTCPATYPHI, peKOMeHI[OBaHHOﬁ
npenojaBaTeieM U NpeayCMOTPEHHON yueOHOM mporpaMMoii.

BaxxapiM KPpUTCpHUEM B pa60Te C JICKHUOHHBIM MAaTCpHaJIOM ABJIACTCA MOATrOTOBKA
CTYJACHTOB K CO3HATEIbHOMY BOCIPHUATHIO IpernojaaBaeMoro marepuana. [Ipu moaroroske
CTYJEHTa K JIEKIUU HEOOXOAMMO, BO-TIEPBBIX, IICUXOJIOIMYECKH HACTPOUTHCS Ha 3Ty padoTy,
0CO3HaThb HEOOXOJAWMOCTh €€ CHUCTEMAaTHYECKOro BBIMOJHEHUS. Bo-BTOpBIX, HEOOXOIUMO
BBIIIOJTHEHUE HOSH&B&TCJ’[BHO-HPaKTHqCCKOﬁ ACATCIIBHOCTH HAKAHYHC JICKIHUHU (HpOCManI/IBaHI/IG
3anuceil mpeapLayIel JeKIUKU A7 BOCCTAHOBJICHHS B MaMSATH paHee M3y4YEHHOIO MaTepuana;
O3HAKOMJICHHE C 3aJaHUsIMH JUISI CAMOCTOSITENIbHOW pa®oThI, BKIIOYEHHBIMH B TIPOTPAMMY,
nonoop jureparypsl) [loaroroBka K JeKIMM MOOMIM3YET CTYIEHTAa Ha TBOPUYECKYIO PadoTy,
T'JIAaBHBIMU B KOTOpOI\/’I ABJIAIOTCA YMCHUA CJIyIlaTb, BOCIPUHUMATDL, 3allMChIBATD.

3anucelBaHuE JIEKIMU — TBOPYECKHUH mporecc. 3amuch JIEKIUHM KpaiiHe BaKHA. OTO
MO3BOJISIET HAJOJITO COXPAHUTh OCHOBHBIE TOJIOKEHUS JIEKIIMU; CIIOCOOCTBYET MOJACP KaHUIO
BHUMAaHHUS; CIIOCOOCTBYET JIydllleMy 3aloMHHaHus Marepuana. [ng spdextuBHON paboThl €
JICKOHMOHHBIM MaTcpuajioMm HCO6XOI[I/IMO 33(1)I/IKCI/IpOBaTB Ha3BaHUE TEMBI, IUIaH JIEKIIUHU H
pEeKOMeH/1I0BaHHyI0 JuTepatypy. Ilocie 3Toro mpuctynaTh K 3amHMcH coJepXaHus Jekuuu. B
O(i)OpMJ'IeHI/II/I KOHCIICKTa JICKIIMKM BaXHBIM MOMCHTOM SABJISACTCA HGO6XOJII/IMOCTI) OCTaBJIATH
HOJIsl, KOTOpble MOTpeOYOTCs AN Mocienyrouled padoTbl HaJ| JIEKIMOHHBIM MaTepHAIIOM.
3aBeplIalonIMM AITallOM CaMOCTOATENbHON pPabOThl Haja JIeKIMed sBiseTcs oO0paboTka,
3aKpeIruieHue 1 yriryOjaeHne 3HaHui 1o TeMe.

5.2. MeToanyeckue yKazaHus JJisl OATOTOBKHU CTY/IEHTOB K J1a00pPaTOPHBIM 3aHATUM

Ha mepBoM 3aHSATHM TPOBOJUTCS WHCTPYKTaX IO TEXHUKE OE30MacHOCTH pPadOThI C
XUMHUYECKHMH PEaKTHBAMHU, ITOCYA0H U JIaOOpaTOPHBIM 000PYI0BaHUEM

[ToxroToBka K 1aOOPaTOPHBIM 3aHATHIM M MPAKTHKYMaM HOCHUT pa3IMYHBIN XapaKTep, KaK
[0 COJEP)KaHUI0, TaK M MO CIOXHOCTM HcnonHeHusa. OmnucaHue J1abopaTOpHBIX padboT
NPEJCTaBICHO B yYEOHO-METOJIUYECKOM IMOCOOMHU JUIsl CTYJACHTOB | Kypca CHEeNUaIbHOCTU
31.05.01 «Jleuebnoe memo» (3). Ilepem 3aHsTHEM OOydaromuecs IOHKHBI O3HAKOMHUTBCS C
coJiepKaHuEM JIA0OPaTOPHOH pabOTHI.

Lenpro mabopaTopHO pabOTHI SIBISIETCS 000OINEHHE, CHCTEMAaTH3alus, yriayOJeHne W
3aKpEIUICHUE TMIOJIyYCHHBIX TEOPETHYCCKUX 3HAHUH 110 KOHKPETHBIM TeMaM, a TaKxke
npruoOpeTeHre HaBBIKOB IO paboTe ¢ XMMHYECKOW IMOCYAOH, 000pYyAOBaHHEM M IPOBEICHHE
y4eOHOIM HCCIIe0BATEILCKOM PabOTHI.

MHorue nabopaTopHble 3aHATUS TPEeOYIOT MCCIEIOBATEIbCKOW pabOThl, H3YyYEHUS
JIOTIOJTHUTEIIBHOM JInTepaTypbl. [lepen HavaaoM pabOThl OOyYAKOLIMICS JTODKEH OTBETUTHh Ha



KOHTPOJIbHBIE BOIPOCHI MpenojaBatens. llpu HEyJIOBIETBOPUTENIBHBIX OTBETaX OH HE
JIOTTYCKaeTCs K MPOBEJICHHUIO JIabopaTopHOii padoThl. [lociie BimomHEHUS 1a00paTOpHOIT pabOTHI
oOyyaromuiicss To0DKeH ee O(QOpMUTh B CIELUANBHOM TeTpanu Uil J1abopaTopHBIX padoT,
HamucaTh BCe YpaBHEHHMsI, pacueThl (eciid TpeOyroTCs) U CAENaTh BBIBOIBI.

3ammra J1abOpaTopHBIX padOT mpeanoyiaraeT cobecepoBaHHE C IPErojaBaTesieM 10
BOIIPOCAM, TIPUBEJICHHBIM B TIPAKTUKYMeE I10 3TOW TeMe U JIOJDKHA MPOMCXOIUTh, KaK MPaBUIIo, B
4ackl, OTBEJICHHbIE Ha JabopaTopHble 3aHATHA. CTyIEeHT MOXeT ObITh AOMYILIEH K CleAyIomien
nabopaTopHOM paboTe TOJBRKO B TOM Ciydae, €Cld y HEro He 3allHIIeHO He Ooree IByX
OpeabLAyIIUX padoT.

5.3. MeToan4eckne yKa3aHHUs 10 CAMOCTOATEJIHLHOH padoTe 00y4aromuxcs

PexomeHyt0TCS ClleAyIOUIME BUIBI CAMOCTOSTEIbHON pabOTHI:
- paboTa C JEKIMOHHBIM MaTEpHaIOM, IpeayCMaTpUBAIONIas MPOPaOOTKYy KOHCIIEKTa
JeKIMHA U y4eOHOH TuTepaTyphl;
- TMOUCK (Moa00p) U 0030p JUTEPATYPHl M AIEKTPOHHBIX MCTOYHHUKOB HMH(OpMANUU TO

Kypcy;

- IOATOTOBKA K JJAOOpaTOpHBIM paboTaM U 3aluTe JabopaTopHbIX padoT;

- mnoAroroBka K Tekymemy (tectupoBanHue, CAPO, KoHTposibHbIE paboOTBl) H
MIPOMEKYTOYHOMY KOHTPOJIIO (3a4UeTy).

IloaroroBka K TeKylieMy KOHTPOJIIO
Texymmii KOHTPOJb — 3TO pEryjsipHas NMPOBEpKa YCBOCHHs y4yeOHOro maTepuaia Ha

MPOTAKCHUUN CEMECTPA. K ero JOCTOMHCTBAM OTHOCHUTCA CUCTEMATUYHOCTD, MOCTOSIHHBIN MOHUTOPHUHT
Ka4ucCTBa 06yquH;1, a TaK’KC BO3BMOKHOCTD OLICHKU YCIICBACMOCTHU 06yT-IaIOH_II/IXC$I.

Texymmii KOHTPOJIb OCYILECTBIISIETCSI IPEMNOAABATENEM B IPOLECCE IPOBEACHUS
NPAaKTUYECKUX 3aHATHI B X0JIe YCTHOTO OIpOca 00yYaroMXcsl, a TAK)KE BBIMOJIHEHUS TECTOBBIX
3a/laHui U (WIK) pelieHus 3a1ay.

[ToaroroBka K TeKylieMy KOHTPOJIIO BKITFOUAET 2 3Tara:

1- 1 — OpraHM3aIMOHHbIN;
2- ¥ - 3aKperUIeHue U yriTyOJIeHue TeOPETUIECKUX 3HAHUH.
Ha mepBom stame oOydYaronuiicsi TUIAaHUPYET CBOK CaMOCTOSITENIbHYIO paloTy, KOTopast

BKJIFOYACT:

- YSCHEHHE 3a/[aHNsl Ha CAMOCTOSITEIbHYIO PaboTy;

- noA0op y4eOHO! 1 Hay4HOM JINTEpaTyphbl;

- COCTaBJICHUE IUIaHAa pabOoThl, B KOTOPOM ONPENAENAIOTCS OCHOBHBIC ITyHKTHI
NPEACTOSAIIEHTTOATOTOBKH.

Bropoii 3Tan BKIIOYaeT HEMOCPEJCTBEHHYIO MOATOTOBKY OOYYaroIIerocss K TeKyIleMy

KOHTpOJII0. [ToIroToBKa MPOBOAUTCS B XOJIE CAMOCTOATENBHOM pabOThl 00YYAIOIIUXCS U BKIIFOYACT B
ce0sl TOBTOPEHKE POIICHHOTO MaTepuaa 1o BOIpocaM IpeCTosIIero omnpoca. [loMrumMo ocHOBHOTO
MaTepuaa 00y4aroluiicsl JOHKEH U3YUUTh JONOJHUTENbHYIO YUEOHYI0 U HAYUHYIO JIMTEpaTypy
U UMHpOpMalMI0O IO TeMme, B TOM 4HCIe C Hcnoib3oBaHueM WHTtepHeT-pecypcoB. Ompoc
IPE/NOoIaraeTyCTHbIN OTBET 00yYarolierocss Ha OAUH OCHOBHOM U HECKOJIBKO JIOMOJHUTEIbHBIX
BOIIPOCOB IPENOIABATEIIS.

3akaHYnBaTh MMOATOTOBKY CJICAYCT COCTABJICHHUEM IIJIaHA (KOHCHCKT&) o u3ydyacMomMy
MaTtepuaiy (BOHpOC}’). DTO MO3BOJISICT COCTABUTh KOHIOCHTPUPOBAHHOC, CIKATOC IIPECACTABICHUC 110



u3yyaeMbIM BompocaMm. IIpu HeoOxomumocTH criemyer oOpamarbes 3a KOHCYJbTAllMed K
npernoaaBarento. Vs Ha KOHCYJIBTAINI0, HEOOXOIMMO XOPOIIO MPOJAyMaTh BOMPOCH], KOTOPHIS
TPEOYIOT pa3bsICHEHUS.

IoaroroBka K NpoMeKyTOYHOMN aTTECTALMH.
[Tpu moaroTOBKE K MPOMEKYTOUHON aTTeCTallMHU 1e1eco00pa3Ho:
) BHHMATEJIBHO U3YUYUTh MEPEYEHb BOIPOCOB U ONPENEINTh, B KAKUX MCTOYHHKAX
HAXOJIATCS CBEICHUSA, HEOOXOMMBIE JIISl OTBETA HA HHUX;
BHHUMATEJIBHO IIPOYUTATh PEKOMEHOBAHHYIO JINTEPATYPY;
COCTaBUTh KpaTKHE KOHCIIEKTHI OTBETOB (TIJIaHbI OTBETOB).

IHoaroroBka kK KOHTPOJIBLHOI padoTe

[Ipy moAroToBke K KOHTPOJIbHON padoTe HEOOXOIMMO MOBTOPUTH BECh MaTepuai IO
TeMe, 10 KOTOPOU MPEICTOUT MUCATh KOHTPOJIbHYIO paboTy.

JUjig myduiero 3aliOMUHAaHMSI MOYKHO BBINHCATh c€0€ OCHOBHBIE MOJIOKEHMS WIIM TE€3UCHI
KaXKIOro MyHKTa HM3y4aeMoW TeMbl. PekoMeHayeTcs OTpeneTupoBaTh BHI pabOThI, KOTOpas
OyZIeT mpeagoKeHa s NPOBEPKU 3HAHUM — MpopeniaTh CX0XKHUE 3a1a4d, COCTaBUTh OTBETHI Ha
BONPOCHL. PekoMeHayeTcss HaUMHATh MOATOTOBKY K KOHTPOJIBHBIM padoTaM 3apaHee, U, B cllydae
BO3HUKHOBEHUS HESICHBIX MOMEHTOB, 00paIiaThcs 3a pa3bsICHEHUSIMH K MPEN01aBaTeNto.

Jlyurieit moAroTOBKOM K KOHTPOJIBHBIM paboTaM SBJISETCS aKkTUBHAs paboTa Ha 3aHATHUAX
(BHUMATENbHOE MPOCIYLIMBAHUE U TILATEIbHOE KOHCIIEKTUPOBAHUE JIEKIUI, aKTUBHOE y4acTHe
B NPAKTHUECKUX 3aHATHUSX) U PEryJsipHOE MOBTOPEHHE MaTepuaia W BBHIMOJIHEHHE JOMAITHHX
3ajannii. B TakoM ciydae TpeOyercs MHHHMalibHas MOJATOTOBKAa K KOHTPOJIBHBIM paboTam,
3aKJIIOYAIONIASCS B TOBTOPEHHUH U 3aKPEIUJICHUH YK€ OCBOCHHOTO MaTepHuaia.

MeTtoauyeckue peKOMeHAAlMHU K MOATr0TOBKe K TeCTHPOBAHUIO

B coBpemeHHOM 00pazoBaTelbHOM MpOIECCE TECTHPOBaHHE Kak HOBas (hopMa OLIEHKH
3HAaHUI 3aHMMAaET BaXKHOE MECTO U TpeOyeT cepbe3HOro K cede oTHomenus. Llens TectupoBanmii
B X0JIe y4eOHOTr0 MpoIecca COCTOUT HE TOJIbKO B CHCTEMAaTHUYECKOM KOHTpPOJIE 3a 3HAaHHEM, HO U
B pa3BUTHUH YMEHHUS CTYACHTOB BBIJIENATh, aHAIW3UPOBaTh U 0000mare Hamboiee
CYILLIECTBEHHBIC CBS3H, MPHU3HAKW U MPUHIUIBI Pa3HBIX HUCTOPUYECKUX SIBICHUN U MPOIIECCOB.
OnHOBPEMEHHO TECTHl  CIIOCOOCTBYIOT ~Pa3BUTHIO TBOPYECKOTO  MBIIUICHUS, YMEHHIO
CaMOCTOSITENILHO JIOKAJIU30BAaTh U COOTHOCUTH MCTOPUYECKHUE SIBJIICHUS U MPOLIECCHl BO BPEMEHU
Y IIPOCTPAHCTBE.

Kak u mo6as apyras ¢popma MoAroToBKH K KOHTPOJIIO 3HAHUNA, TECTUPOBAHUE UMEET Psijl
0COOEHHOCTEH, 3HAaHHE KOTOPBIX OMOIaeT YCHEIIHO BBIITOJHUTE TeCT. MOKHO J1aTh ClIeay0Ine
METOUYECKHE PEKOMEHIALINU:

 IIpexxne Bcero, ciieAyeT BHUMATEIBHO HM3YYHTh CTPYKTYpY TeCTa, OLEHHTH 00BeM
BPEMEHH, BBIIEISEMOr0 Ha JAHHBIA TECT, YBHUJIETh, KAKOTO THUIIA 33/JaHUS B HEM COJEP)KATCA.
3TO MOMOXKET HACTPOUTHCA Ha paboTy.

e Jly4iie HauMHATH OTBEYATh HAa TE€ BOIPOCHI, B MPABUIHHOCTU PEIICHUS KOTOPBIX HET
COMHEHHUH, 10Ka HE OCTAHABIMBAsACh HAa TEX, KOTOPbIE MOTYT BbI3BaTh JOJTHUE Pa3iyMbs. DTO
MO3BOJIUT YCIIOKOUTHCSI U COCPEAOTOUNTHCS Ha BBIIIOJIHEHUHU 00Jiee TPYIHBIX BOIIPOCOB.

* OueHb BaXHO BCErJa BHUMATEJIbHO UYMTATh 3aJaHMs 10 KOHIIA, HE IBITAACh MOHATh
YCIIOBUSL IO TIEPBBIM CJIOBaM» WM BBINOJHUB TOAOOHBIE 3aJaHUs B MPEAbLAYIINX
TECTUPOBAaHUAX. Takas CIHeIIKa HepeIKO MPHUBOAMUT K JOCAJHBIM OIIMOKAM B CaMBIX JIETKUX
BOMpOCaXx.

* Eciu Bbl He 3HaeTe oTBeTa Ha BONPOC WJIM HE YBEPEHbl B INPaBUIIBHOCTH, CIEAYET
HPOMYCTUTh €r0 U OTMETUTh, YTOOBI TOTOM K HEMY BEPHYTHCS.

« Kak mnpaBuio, 3agaHusg B TecTax HE CBSA3aHbl JPYr C JAPYrOM HENOCPEICTBEHHO,
MO3TOMY HEOOXOAMMO KOHIIGHTPHUPOBAThCS Ha JAHHOM BOIIPOCE M HAXOIUTh peIleHus,
HOJXO/AIINE UMEHHO K HEMY.



* MHorue 3aJaHus MOKHO OBICTpee PEeIInTh, €CIIM HE UCKATh Cpa3y MPaBUIbHBIA BapUaHT
OTBETa, a TOCIIEAOBATEIHPHO MCKIIFOYATh T€, KOTOPBIC SBHO HE MOIXOAT. METOJI HCKITFOUCHUS
MO3BOJIET B UTOT'e CKOHIIEHTPUPOBATh BHUMAHKUE HA OJJHOM-JIBYX BEPOATHBIX BapHAHTAX.

d PaCC‘-II/ITI)IBaTI) BBITIOJIHCHUC 33)13HHI71 HY)KHO BCErJa Tak, I-ITO6I-;I OCTAaJIOCh BperI Ha
npoBepKy U nopaboTky (mpumepHo 1/3-1/4 3ammanupoBaHHOTO BpeMeHH). Torna BepOsITHOCTh
OIIMCOK CBOAUTCA K Hy.J'II-O U UMCECTCA BpeMSI, qTO6I)I Ha6paTI) MaKCI/IMYM 6aJ'IJ'IOB Ha JICTKUX
3a/laHUSAX U COCPENOTOUYUTHCS Ha pELIeHUH OoJiee TPYIHBIX, KOTOPHIE BHAuale MPHILIOCH
NIPOIYCTHUTb.

* [Ipornecc yragpiBaHus MPaBUIBHBIX OTBETOB JKEJIATENFHO CBECTH K MUHHUMYMY, TaK KaK
3TO YpeBaTO TEM, YTO CTYJIEHT 3a0yJeT O TJaBHOM: YMEHHHU WCIIOJIb30BaTh HMMEIOIINECS
HAKOIUICHHBIE B Y4eOHOM IpoIIecce 3HAHUS.

[Ipn moAroToBKe K TECTy HE CIEIyeT MPOCTO 3ay4yHUBaTh, HEOOXOAMMO MOHSATH JIOTUKY
U3JI0KEHHOTO MaTepuaia. JDTOMY HEMalo CIIOCOOCTBYET COCTAaBJICHHE Pa3BEPHYTOTO IUIaHA,
TaOJIMII, CXEM.

PaboTa ¢ KHHKHBIMH U J1€KTPOHHBIMH HCTOYHHKAMH

B npouecce moAroToBKH K MPaKTUYECKUM 3aHATHUSAM, CTYAEHTaM HE0OXOJUMO OOpaTHUTh

0co00¢ BHUMaHHE Ha CAaMOCTOSATEILHOE M3yUYCHHE PEKOMEHIOBAHHON Yy4eOHO-METOAMYECKOM (a
TaKXe HAYYHOH W MOIYJIIPHOM ) JTUTEPATYPHI.

CamocrosrenbHas paboTa ¢ yueOHUKaMH, y4eOHbIMU [TOCOOUSMHU, HAYYHOH, CLIPaBOYHON
U TONYJSIpHOW JMTEpaTypod, MaTepuajaMM MEepUOoJWYecKUX wu3gaHuii u HuHTepHera,
CTaTUCTUYCCKUMHU JaHHBIMH ABJISACTCA Haunboee B(I)(beKTI/IBHBIM MCTOAOM IIOJIYUCHUA 3HaHI/II\/'I,
MO3BOJISIET 3HAYMTEIBHO AKTHBH3MPOBATH MpPOIECC OBJIAZCHUS WH(POpMalueH, CcrocoOCTByeT
Oonee TIIyOOKOMY YCBOGHHIO H3y4aeMOro marepuaia, (QpopMupyeT y oOydarommuxcs CBOE
OTHOIIIEHHE K KOHKPETHOM Ipodiieme.

Bonee riry6okoMy pacKpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JIONOJHUTEIBHOMN
JUTEPaTypoil, PEKOMEHJIOBAHHOW MpemnojaBarelieM IO KaXxJA0M TeMe CEMHUHApCKOro WIN
MPAKTHYECKOrO 3aHATHUS, YTO MO3BOJIAET CTYACHTaM NPOSBUTH CBOI HMHIUBUAYaJbHOCTH B
paMKax BBICTYIUICHUS] Ha JAHHBIX 3aHATHUSAX, BBIABUThH IIUPOKUNA CIIEKTP MHEHUM 0 U3ydaeMou
npoodieme.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne Be
Ne | cem . ero
Buabi yueOHoii padoThI Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH ya
n/m | ecr co
pa B
1 2 3 4 5
1. I Jlexyusa «PacTBOpBD) MynpTUMEAUMHBIE U TEIEKOMMYHUKAaLMOHHbIE | 2
TEXHOJOTHUHI
2. Jlexyus « Inemenmul MynpTuMeAUMHbBIE U TEIEKOMMYHUKALMOHHbIE | 2
XUMudeckou TEXHOJIOTHH
MePMOOUHAMUKY U
OUOIHEepeeMUKU»
3. Jlabopamopnas paboma 2. | yueOHO-UCCIeNOBaTeNIbcKasi pabota cryneHTa | /
(YUPC)
4. Jlabopamopnas paboma 3. | yueOHO-HUCCIeNOBaTeNIbCKasi paboTa crynaeHTa | /
(YUPC)
3. Jlabopamopnas paboma 4. yueOHo-HccnenoBaTenbckas pabora cTyzaeHTa | [
(YUPC)
6. Jlabopamopnas paboma 5. | yueOHO-HCCIIeIOBAaTENbCKAas padoTa cryAeHTa | [
(YUPC)
7. Jlabopamopnas paboma 6. | yaeOHO-HCCIIeIOBAaTENbCKass padoTa cryAeHTa | [
(YUPC)
8. Jlabopamopnas paboma 7. | yaeOHO-HCCIIeIOBaTENbCKass padoTa cryAeHTa | [
(YUPC)
9. Jlabopamopnas paboma 8. | yueOHO-HCCIIeIOBaTENbCKAas paboTa cryAeHTa | 1
(YUPC)
10. Jlabopamopnas paboma 9. | yaeOHO-HCClIeIoOBaTENbCKass padoTra cryaeHTa | [

(YHUPC)
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7. YHEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHUME JUCLHUIIJIMHBI

7.1. IlepeyeHb OCHOBHOI U 1OTIOJHUTEIbHOI y4eOHOM JIUTEpaTypPbl

CnHcoK OCHOBHOI JIMTePaTyphI

1. | Cemenos, 1. H. Xumus : yuebnuk mis By3oB / W. H. Cemenos, U. JI. IlepdunoBa. — CaHKT-
[MerepOypr : XUMU3JAT, 2022. — 656 c. — ISBN 978-5-93808-389-9. — Tekcr : 351eKTpOHHBIH //
[Tudposoii obpazoBarensusiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/122441.html . — PexuM IocTyna: Ajis aBTOPU3HP. IOJIb30BaTEICH

2. | Kosanp, 0. H. Xumus. JTabopaTopHsIii mpaktukyM : yaedbHoe mocodue / FO. H. Kosais, A. B.
Bacunees, JI. B. KonnpareeBa. — JKenesnoropek : Cubupckas moskapHo-cracarenbHas akagemus [ TIC
MUYC Poccumn, 2022. — 160 ¢. — Texcr : anexTponHslii // Lludpooii odpazoBarensHbiil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/123100.html . — Pexwm goctymna: mis
aBTOPH3HP. MMOJIb30BATENEH

3. | TrokaBkuna, H.A. Buooprannueckas xumus : yueonuk / H.A . TrokaBkuna, F0.1. Baykos, C.03.
3ypabsiH.- Mocksa : TDOTAP — Menuna,2023.- 416 c.: wi. ISBN 978-5-9704-7209-5 .Tekcr:
HEMOCPEACTBEHHBIHN.

CnMcoK 10NOJIHUTELHOM JTUTepaTyphl

2. | Ocumora, O. B. buoopranunyeckas xumus : yueoHoe nmocooue / O. B. Ocumosa, A. B. lllyctos. — 2-¢
3. — Caparos : Hayuynas kuura, 2019. — 367 ¢c. — ISBN 978-5-9758-1886-7. — TekcT :
anektpouHbii // L{udposoii oopazoBatenbHblil pecype [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81002.html . — Pexxum ocTyma: st aBTOPU3UP. TTOJIB30BaTEINCH

3. | ®usnyeckas xuMus : MeToauUeckue ykasanus / cocraButenn O. A. brnatoBa. — Camapa : Camapckuit
TOCYJapCcTBEHHBIN Texunueckuit yausepcuret, 9bC ACB, 2021. — 86 c¢. — TekcT : 371eKTpOHHBIH //
ITudposoii obpazoBarenshsiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/111734.html . — Pexum mocTyna: ajis aBTOPU3HP. IOJIb30BATEICH

7.2. NMepeyeHb pecypcoB MHPGOPMaLLUOHHO-TEJIEKOMMYHUKALMOHHOMN CeTU
«NHTEepHeT»

https://www.cochrane.org/ru/evidence - KokpeiiHoBckas Oubnuoreka
http://elibrary.ru - Hayunas snektponHas OubimnoTeka.

7.3. UndopMannoHHbIe TEXHOJIOTHH, JUIIEH3HOHHOE IPOTPaMMHOe o0ecreyeHne

JInneH3noHHOE MporpaMMHOE 00ECIICUCHUE PeKBU3HUTHI TUIICH3HI/ JOTOBOPOB

MS Office 2003, 2007, 2010, 2013 Ceenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jlunensus 6eccpounast

Antusupyc Dr.Web Desktop Security Suite | Jlunien3uonHbI# cepTudUKaT
Cpoxk nevictBus: ¢ 24.12.2024 no 25.12.2025

Koncynprant [lmoc Horosop Ne 272-186/C-25-01 ot 30.01.2025 1.
[Tudposoii 00pa3oBaTeNbHBIN pecypc JInnensnonnslii gorosop Ne 11685/2411 ot
IPR SMART 21.08.2024 r. Cpoxk aerictusi: ¢ 01.07.2024 r.

10 30.06.2025 T.

becmnaruoe [10

Sumatra PDF, 7-Zip



https://www.cochrane.org/ru/evidence
http://elibrary.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBbI
8.1. TpeOoBaHus K ayAMTOPUAM (MIOMeELIEHUSAM, MeCTaM) [IJIsl IPOBeeHUsl 3aHATHIl

1. YueOHasi ayauTopus Uil IPOBeACHUS 3aHATHH JIEKIIHOHHOIO THIIA.

VYuebHas ayTUTOpUs IJIs1 IPOBEJICHHSI 3aHATHI JIEKIIMOHHOTO THIIA.

O6opynoBaHue: KOMIUIEKT yueOHoW mebenu Ha 90 mocagoyHbIX MECT, CTOJ yuuTens — |
mIT., Kadeapa HacTonbHas — 1 wWT., cTya — 1 WT., JocKa MenoBast — 1 mT..

Texauueckue cpeactBa oOydeHUs: mpoekTop «infocusy — 1 mIT., HACTEHHBIM JKpaH
«smart» — lmr., Hoytoyk HP 15,6 — 1 mr.

2. YuyeOHasm ayauTopusi s TPOBeIeHHS TPAKTHYECKUX 3aHATHI, TPyNNOBBIX M
HHIUBHIYAJIbHBIX KOHCYJbTALMI, TEKYIIEr0 KOHTPOJISI U POMEKYTOYHOM aTTecTAluM.

VYyeOHast ayiuTopus AJisl IPOBEICHUs YUeOHBIX 3aHATUN

O6opynoBaHue: cTOJ ABYXTYMOOBBIH — 1 mIT., CTON JIaOOpaTOpHBIN (C MOJKOM) - 4 mwiT.,
CTOJl yYEHWYECKHMH — 6 IT., CTyl MSITKMM — 2 MT., CTyJl ydeHH4Yeckui- 12 mr., cTyn
KOMITbIOTEPHBIH — 1 1T., TaOypeT KpyTsumiics 1al. -13 mwT., BeITsKKa 1JabopatopHasi — 1 1mT.

VYyeOHast ayIuTOpus AJ1sl IPOBEICHUs YUeOHBIX 3aHATUI

O6opynoBaHue: CTON IBYXTYMOOBBIH — 11IT., cTOJ 1a00paTOPHBIH(C MONKON) — 41T., CTOI
naboparopHblil -12 mT., Tym6a BbIKaTHas — 9WIT., CTyJd MSTKUM — 2MT., Ta0ypeT KpyTsIuics
na6. — 20mT., Moiika 1abopaTtopHas ¢ Cymkoi — 11uT., BeITsDKKaA j1a0. — 1T, KOK-2YXJ1 4.2 —
1 .

VYuebHas aytuTOpUs U1 IPOBEIECHUS YUeOHbIX 3aHATHI

O6opynoBaHue: CTON JIBYXTyMOOBBbIN — 1mIT., cTON 1a00OpaTOpHBIA (C MOJIKON) — 4mIT.,
cTon jnabopaTtopHblii (0e3 moiku) — lmT., CTyn MATKMM — 3IT., CTyn ydyeHHuYecKuil- lmrT.,
Tabyper nab. kpyTsammiics — 16 mT., Moiika jgabopartopHas ¢ cymkod — lmT., mkad ans
nocyapl(CTeKno) — 2mT., mkap meramumueckuid — lmr., nuctwmnstop JD-10 — lmr., Becs
ananutuyeckue, BJIP-200 — 1., Becbl 1a0.31eKTp. — 11IT., ey MydenbHas — 1.

VYuebHass ayauTopus A TNPOBEJNCHMUS Y4YEOHBIX 3aHATUN (ydyeOHas ayquTopus i
NPOBEICHUS 3aHITHI CEMHHAPCKOTO THIA, KypPCOBOTO POSKTHUPOBAHUS (BBITIOJTHEHNE KYPCOBBIX
paboT), rpyNNOBBIX U MHIAMBUAYAIBHBIX KOHCYJIBTAIMH, TEKYIIIETr0 KOHTPOJIS U IPOMEKYTOUHOM
aTTeCTallUH .

O6opynoBaHue: cTON ABYXTYMOOBBIA — lMIT., cTON yueHHUYeCKUil — 12mT., cTya MATKHUMA
—3mT., cTyN yyeHHndecKuit — 17mr.,mkad s KHur — 11mT., qocka yuyeOnas — 1mr.

TexHuueckue cpelncTBa 0OOyYEHUS:IEPEHOCHOW 5KpaH HACTEHHbIM pyJIOHHBIH tm 80
200*200 - 1 ., HoyTOYK hp 15,6 - 1 mT., MmyasTuMeana—mpoektop Epson Y5X 400 - 1 mT.

3. llomenienue ajisi CAMOCTOSITEILHOM PadoOThHI.
DJIeKTPOHHBII ynTaAbHbIN 321 (BULI)
KoMmieKT npoeKMOHHbIN, MYJbTUMEIUWHBIA UHTEPAKTUBHBIN: HHTEPAKTUBHAS J0CKA ,
IPOEKTOp , YHUBEPCAIbHOE HACTEHHOE KperuieHue. [lepconanbHblil KOMIbIOTEP-MOHOOIIOK -18
mT. [lepconanpHbIil KOMOBIOTEP — 1 TIT.
Croubl Ha 1 pabouee mecto — 20 mt. Crosibl Ha 2 padounx mecta — 9 mrt. Crynbst — 38mT.
M®VY —2 mr.
Yuranasubii 3a;(bUL)
Crounbl Ha 2 pabounx mecta — 12 wt. Ctynes — 24 mr.
Otaen o6cay:xuBanus nedyaTubivu uznanusivu (BUILL)
KoMIIeKT MmpoeKIMOHHBIN, MYyJIbTUMEAUMHBIN 000pYyI0BaHHE:
OkpaH HacteHHbIH. [IpoexTop. HoyTOyk.



Pa6oune ctonbl Ha 1 mecto — 21 mt. CTynbs — 55 mrT.

Crnenmanu3upoBaHHas MeOeb (CTONBI U CTyJbs): Paboune ctomsl Ha 1 mecTo — 24 mit. CTymbs
— 24 wr.

KomrmbroTepHas TeXHUKA C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTu «IHTepHEeT» 1 obecrieueHuemM
JIOCTYTIA B 3JIEKTPOHHYIO HH(OpMaIIMOHHO-00pa3oBarebHyo cpexy PI'BOY BO
«CeBKaBI'A»: Ilepconanbhblif kommbtotrep — lmT. Ckanep — 1 mr. MOY — 1 mir.
DJIEKTPOHHBIN YUTAJIBHBIN 3271

Crneunanu3upoBaHHas MeOesb (CTOMBI U CTYJIbs): KOMIBIOTEPHBIN cTOA — 20 mIT.,
YUYEHNYECKUH CTOIM - 14 1T, cTynbst — 47 1WIT., CTOJI PyKOBOAMUTENS CO CIUKEPOM - 1 1T,
JIBYXTYMOOBBIH cToJ -2 mIT. KoMIbIOTEpHASI TEXHUKA C BO3MOMXHOCTBIO MOAKIIIOUEHUS K CETH
«MHTepHeT» 1 obecrieueHrueM JOCTYIa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTeNbHYIO
cpeny ®I'BOY BO «CKI'A»: MoHOOIOK - 18 mmT. , [lepconanbublit komnbiotep -1 mr. MOY —
2 wr.

YuTajabHbIi 321

Crnenuanu3upoBaHHas MeOeb (CTONBI U CTYIbs): YYeHUYECKHH ¢To - 12 T, cTyabs — 24 mr.,
KapToTeKa - 2 T, mKad *KeIe3HbIH -1 MT., CTeJUTaK BRICTABOYHBIN - 1 MIT.

8.2. TpeboBaHuA K 060pyao0BaHUIO pabounx MecT npenogaBatesns U 06y4aloLWmMxcs

1. Pabouyee mecto npenoaaBaTest, OCHAIICHHOC KOMIIBFOTEPOM € JOCTYIIOM B UHTCPHCT.

2. Paboume Mecra 00yd4aromMxcsi, OCHAIIEHHOE KOMIIBIOTEPOM C JOCTYIOM B HHTEPHET,
npeaHa3HaYeHHbIE A7l paboThl B IU(PPOBOM 00pa3oBaTEIbHOM pecypcee.

8.3. TpeGoBaHus K cIeHAJIN3UPOBAHHOMY 000PYI0BAHHIO
Her.



9. OCOBEHHOCTH PEAJIMBALIMU JUCHUIIJIMHBI V1A UHBAJIUIOB U JINIL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMM 31I0POBbSA

s obecriedeHusi 0Opa3oBaHWs WHBAIHIOB M OOYyYalOUIMXCS C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOpPOBbsI pa3palaThiBaeTcsi (B cliydae HEOOXOIUMOCTH) aJanTHpPOBaHHAs
oOpa3oBaTenbHas MpOrpamMma, WHIWBUIYaIbHBIA YYEOHBIN IUTAH C y4eTOM OCOOEHHOCTEW HX
NMCUXO(U3NUECKOTO  Pa3BUTHSI W COCTOSHUS ~ 370POBbS, B  YaCTHOCTH MPUMEHSIETCS
WHAMBUIYAIbHBIN TOIX0J K OCBOSHHUIO TUCIUIUIMHBI, WHIWBUIYyalbHbIC 3aJaHus: pedeparsl,
MUCbMEHHBIE Pa0OTHl M, HAO0OOPOT, TOJBKO YCTHBIE OTBETHI M JUAJIOTH, WHIWBHIyaTbHBIC
KOHCYJbTAIlMHM, WCIHOJIb30BaHUE JUKTOGPOHA U JPYIHX 3aMUCHIBAIOIIUX CPEACTB s
BOCIIPOM3BEICHUS JIEKIIMOHHOTO Y CEMUHAPCKOr0 MaTepuraa.

B wmemsx oOecriedeHuss OOyYarOIIMXCS WHBAIWIOB U JIMI C OrPAaHUYCHHBIMU
BO3MOXXHOCTSIMM ~ 3/10pOBbsSI  KOMIUIEKTyeTcss (OHI OCHOBHOM ydeOHOW JMTepaTypou,
aJaNTUPOBAHHON K OTPAaHMYEHUIO DIIGKTPOHHBIX O0O0pa30BaTENbHBIX PECYPCOB, TOCTYN K
KOTOpbIM opranuzoBaH B BUIl Axamemun. B Oubnuorexe mpOBOIATCS WHIWBUIYATbHBIC
KOHCYJIbTALIMU JUIsl TAHHOM KaTeropuu IOJIb30BaTENE, OKa3bIBAECTCs MIOMOILb B PETUCTPALIMU U
WCIIOJIb30BAHUU CETEBBIX W  JIOKAJTBHBIX  AJICKTPOHHBIX  0Opa30BaTENBHBIX  PECypPCOB,
MIPEAOCTABIIAIOTCS MECTA B UUTAIIBHOM 3aJI€.



Ipunoxenne 1.

®OH/I OHEHOYHbBIX CPEJICTB

MO TUCHUATIIMHE Xumus



1. MACHHOPT ®OHJAA OHEHOYHBIX CPEJACTB
O YYEFHOU JUCIHUATIJIMHE «XUMMSI»

1. Komnerenunu, gopmMupyembie B pouecce n3y4eHusl I CHUTITHHbBI

HNunexkc DopMyTHPOBKA KOMIIETCHIMH

YK-I1. CriocobeH OCyIIeCTBIATh KpUTHYECKHH aHaIu3 MPOOIEMHBIX CUTyalui
Ha OCHOBE CHCTEMHOTO TIOAXO0/a, BBIPa0aThIBaTh CTPATETHIO ACHCTBHI.

2. Jranbl GOPpMHUPOBAHNUS KOMIIETEHIIMU B NMPoLecce 0CBOCHUS TUCHUILINHBI

OcHOBHBIMU  3TanaMd  (POPMHUPOBAHMS YKa3aHHBIX KOMIETEHIMH MNpU HU3yYeHHUH
CTYACHTAaMH JUCIUILTAHBI SBISIOTCS TOCIEI0BATEIBHOE M3yUSHHE COMEPIKATENFHO CBSI3aHHBIX
MeXay coboit pa3nenoB (TeM) ydeOHBIX 3aHATHHA. V3yueHue Kaxkaoro paszzaena (TEeMbl)
MIperoaraeT OBIaeHHEe CTYJeHTaMU HEOOXOIUMBIMU KOMITETEHIIUAMU. Pe3ynbTar aTTectanun
CTY/ICHTOB Ha Pa3JIMYHBIX 3Tanax (GOPMUPOBAHUS KOMIICTEHIIMI MTOKAa3bIBAET YPOBEHb OCBOCHHS
KOMIIETEHINH CTYJCHTaMHU.

OtanHoOCTh (POPMUPOBAHUS KOMIIETCHIMH MpPSMO CBsi3aHA C MECTOM JTUCLMIUIMHBI B
00pa30BaTeNIbHOI porpamMmme.

3. Iloka3aTesn, KpUTEPHUH H CPeICTBAa OLEHHUBAHUS KOMIIeTeHIUi, ¢opMHupyeMbIX B
npoiuecce U3y4eHus AUCHUIITHHBI «XUMHUD)

Pa3znenbl (TeMbl) TUCUMILTHHBI dopmMupyembie
KOMIIEeTEeHIIUHU (KO/bI)
YK-1

Iens 1 3agaun Kypca. BBeieHne B 00IIYI0 XMMUIO +
PacTtBOpHI +
OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHUX +
MIPOIIECCOB

PaBHOBecHs B pacTBOpax 3JICKTPOJIUTOB +
CrtpoeHnue BemiecTBa. bUOreHHbIe 2JIEMEHThI +
OCHOBBI DJICKTPOXUMHHU +
DOU3UKO-XUMUST IMOBEPXHOCTHBIX SIBJICHU M B +
(YHKIIMOHUPOBAHUH KHUBBIX CHCTEM

DOUBUKO-XUMHS JUCTIEPCHBIX CHCTEM B +
(YHKIIMOHUPOBAHUH KHUBBIX CHCTEM

buonornyecku AKTHUBHBIC BBICOKOMOJIEKYJISIPHBIC +

BCIICCTBA




3. [loka3zaTtesiM, KpUTEPHH U CPEICTBA OLeHUBAHHUS KOMIIeTeHIUi, (POPMUPYEeMBbIX B IpoLecce H3y4eHHs JUCIUIIIMHBI

YK-1 CriocobeH ocymecTBIsATh MOMCK, KPUTHYECKUI aHAIN3 U CHHTE3 HH(POPMALIUH, TPUMEHSATh CUCTEMHBIN MOJIXO JUIsl PEUICHUS TIOCTaBICHHBIX 3a/1a4.

7 [ —— Kpurepuu oueHuBanusi pe3yJibTaToB 00y4YeHust CpencrBa OLICHUBAHMA
L(OCTmKeHEﬂ pe3yJabTATOB 00YUeHHs
HEYIOBJICTBOPUTEIBHO | YAOBJETBOPUTEIbHO XOpOoILIO0 OTJIMYHO Tekymmit [TpomexxyTouHas
KOMIIEeTeHIINHT
KOHTPOJIb aTTecTanus
YK -1.1. 3naer He 3HAET Tteopuro | YactuaHo 3HaeT | 3HaeT Teopuro | JleMoHCTpUpyeT TECTOBBIN 3auer ¢ OLEHKOM
TCOPHIO CUCTCMHOI'O | CHCTEMHOIO MOJX0/1a; | TEOPUI0  CUCTEMHOTrO | CHCTEMHOI'O MOAXO0Ja; | MpeKpacHoe  3HaHue | KOHTPOJb,
1oaXona, MOCIIEIOBATENbHOCTh U | MOAXOMA; H0CJIEI0BATENBHOCTh | TEOPHMU  CHUCTeMHoro | KCHC-3a/adH,
MOCJIEI0BATEIbHOCTh KOJUIOKBUYM,
TpeOoBaHUS K | MOCIEeNOBaTeIbHOCTh | M TpeOoBaHHsS K | MOAXOAA;
1 TpeOOBaHUS K 5 JTOKJIa/Ibl
TBJICHU u T BaHHUS K TBJICHU MOCJIeI0BATEIbHOCTh
OCYIIECTBICHHTO OCYILECTBIICHUIO pedo OCYLLECTBIICHUIO OCJIEI0BATEIbHOC
HOMCKOBOI 1 IIOUCKOBOU U | OCYIIECTBICHHUIO MMOMCKOBOM u|u TpeboBaHUA K
AHATUTUYECKOH aHAJIUTUYECKOU IIOUCKOBOH U | aHAIUTHYECKOU OCYLIECTBJICHUIO
JEATEIBbHOCTH JUIst NeSTETbHOCTH JUTSL | aHAJTUTUYECKOMN JIesATeIbHOCTH JUISL | TIOUCKOBOM u
pelIeHus peleHusl MOCTABIEHHBIX | IE€ATEIbHOCTH JUISL | PELLIECHUS AHAJIUTUYECKON
TOCTABJICHHBIX 3aNAT | 5571y peteHust MMOCTABJICHHBIX 33/1a4 | JIEATEILHOCTH TUTSt
MIOCTaBJIEHHBIX 33]1a4 peueHus
MOCTABJICHHBIX 3a/1a4

VK - 1.2. Beienser HcneiTeiBaer B uwenom ycnewHo, | B nemnom ycneuHo, JleMoHCTpHpYyeET B 3auer(0)

ATambl PEIICHUS U
JEHUCTBHS 110
pelIeHuI0 3a/1auu;
HaXOJIUTh,
KPUTHYECKU
aHAJU3UPYET U
BBIOMpAET
UH(pOpMALHIO,
HEOOXOIUMYIO JIJISI

3aTpyAHEHUST KOTa
BBIJICIISIET 3TAIbI
pELICHUS U JEUCTBUSA 1O
PELICHUIO 3a]1a4H;
HAXOJIUTh, KPUTUUECKH
aHAJIU3UPYET U
BBIOMpaeT nH(popMaIuio,
HEOO0XOIUMYIO JIJIst
pEIICHUs TTOCTABJICHHOMN

HO C OLIMOKaMU

BBIJICIISIET 3Tarlbl
pelICHUsT U JEUCTBUSA
[0 PELICHHIO 3a]a4H;
HaXOJIUTh,
KPUTHUYECKU

AHAJIU3UPYECT n

HO C OITMOKaMH
BBIJICJISIET 3TAMbI
pELIEHHS U JEUCTBUS
10 PELIEHUIO 3a/1a4u;
HaXOJIUTh,
KPUTHUYECKU
aHAIM3UPYET U
BBIOMpaET
nHpopmaIuio,

LIEJIOM YCIIEIIHOE
YMEHUE BBIJICIIATD
STanbl PEIICHHUS |
e CTBUS o
PELIECHHIO 3aJ1a49M;
HaXOJUTh,
KPUTUYECKHU




penieHust
MMOCTaBICHHOMN
3aJ1a4u;
paccmaTpuBaeT
pa3JIMYHbIC BAPUAHTHI
peLIeHNs 3a0a9u

3a/lauu; paCcCMaTpruBacT
PA3INIHBIC BAPpHUAHTLL

BBIOMpAET
uH(pOpMaIIHIO,
HEOOXO0IUMYIO TUIS
peLeHus
IIOCTaBJICHHOU

3a/1a4u;
paccMaTpuBaeT
pa3uYHbIC BapHAHTHI
pelIeHHs 3a1a91

HEOOXOAUMYIO IS
perieHus
IMOCTaBJICHHOM
3aJ1a4u;
paccMaTpuBaeT
pa3uyHbIe BApUAHTHI
perieHus 3a1a4u

aHAJIM3HUPYET "
BBIOHMpAET
uH(pOpMaIHIO,
HEOOXOMUMYIO  JUIA
pereHus
IIOCTaBJICHHOMN
3a1a4u;
paccMaTpuBaeT
pa3IuYHbIC BapHAHTHI
pelIeHus 3a1a9u

YK-1.3.

IIpY aHaJN3e
POOJIEMHBIX
CUTYyaLHi
OLICHUBAET
[IPEeUMYIIECTBA U
PHCKH; TPaMOTHO,
JIOTUYHO,
apryMEHTHPOBAHO
¢dbopmynupyer
COOCTBEHHBIE
CYXJIEHUS U
OLIEHKH; OTJIHYaeT
(bakThl OT MHEHHUH,
MHTEpIpeTaLui,
OLICHOK U T.[I.B
paccyXIeHHUIX
IPYTUX YYACTHUKOB
NeSITeNIbHOCTH;

HcneiThiBaeT
3aTpyAHEHUS B IIpU
aHaJn3e MPOOIEMHBIX
CUTyalUil OLICHUBAET
MIPEUMYyIIECTBA U
PHUCKY;

B uenom ycneunno,

HO ¢ OIIKUOKaMu
OLICHUBAET
MpeuMyIIecTBa U
PHUCKH; TPAaMOTHO,
JIOTUYHO,
apryMEHTHPOBAHO
dhopmynupyet
COOCTBEHHBIE
CY)KJIEHUSI U OLECHKH;
oTnu4aer (axkTel OT
MHCHUH,
WHTEPIPETALNIA,
OLEHOK ® T.JO. B
pPacCyXJICHUSX APYTUX
YYaCTHUKOB
JIeATEeTbHOCTH;

JeMoHcTpupyer B
IIEJIOM YCIICITHOE,
HO coJiepxKaliee
OTJeNbHBIC TTPOOEIIBI
YMEHUS TIPH
aHanm3e
POOJIEMHBIX
CUTYyalHit
OLIEHUBAET
peuMyIIeCcTBa U
PHMCKH; IPaMOTHO,
JIOTHYHO,
apryMEHTHPOBAHO
dbopmynupyer
COOCTBEHHBIE
CYXJIEHUs Y OLIEHKH;
oTn4aeT (akThl OT
MHCHUH,
UHTEpIpETaLUi,
OLIEHOK U T.1I.B
paccyXIeHHUIX

JleMoHCTpHUpYyET
(dbopMupOBaHHOE
YMEHHE IIpH
aHaiause
MPOOJIEMHBIX
CUTYyalHi
OLICHHUBAET
IIPEUMYIIECTBA U
PHUCKHU; TPaMOTHO,
JIOTUYHO,
apryMEeHTHPOBAHO
bopmynupyer
COOCTBEHHBIE
CY)KICHHMS U OLECHKU;
oTuyaer (akTel OT
MHEHHH,
HMHTEpIIpeTaLlui,
OLIGHOK U T.A. B
paccy X aeHUAX
JIPYTUX  Y4YaCTHUKOB

3ager(O)




JIPYTUX YYACTHUKOB
JIeSITeIIbHOCTH,

JACATCIIBHOCTH,

VK-14
paccMaTpuBaeT U
npejiaraeT
BO3MOJKHBIC
BapUaHThI PEIICHUS
IMOCTaBJICHHOM
3aJIa4M, OLICHUBAS
MPaKTUYECKUX
OCJIENCTBUNI
BO3MOJKHBIX PEIICHUN
MMOCTaBJICHHBIX 3a7a4

HcnbiThIBaET
3aTPyIHEHUS TPU
PacCMOTPEHHUH U
pELICHUS TOCTAaBICHHOMN
3aJ1a4y, OLICHKE
MPAKTUYECKHUX
OCJIEICTBUNI
BO3MOYKHBIX pEIEHUN
MMOCTaBJICHHBIX 3a7a4

B wmemom ycnemso,

HO C OLIMOKaMU
paccMmarpuBaeT u
npeiaraeT

BO3MOJXHBIC BapUAHTBI
peuenus
MOCTAaBJICHHOMW 3a7a4H,
OIICHUBAs
MPAKTUYECKHUX
MOCIIEACTBU I
BO3MOJKHBIX pELICHUMN
IIOCTABJICHHBIX 3ada4

JemoHcTpHUpyeT B
LIEJIOM YCIIEUTHOE, HO
coJeprkauiee
OTAEIBHBIE TPOOEITBI
YMEHUS NIPU
PaccMOTPEHUH U
peleHus
IIOCTaBJIEHHOMN
3aJ1a4M, OLICHKE
MIPAKTUYECKUX
OCJIENCTBUMI
BO3MOJKHBIX PEIICHUN
IIOCTABJICHHBIX 3a]a4

JlemoHCTpUpYyeET
(dbopmMHpoBaHHOE
yMEHUe npu
paccMOTpEHUH u
perieHus
ITOCTaBJICHHOMN
3a/1a4H, OIICHKE
MPAKTUYECKUX
OCIENCTBUHI
BO3MOJKHBIX pELIEHUN

IIOCTABJICHHBIX 3aJa4

3auet(0)




BOITPOCHI K K 3AUETY C OLIEHKOM
O JUCLUIIJIMHE XUMUSI

1. PactBopsl. CrocoObl BBIpaXXEHUs KOHIIEHTPAIMM PAaCTBOPOB: MaccoBas JOJs
PacTBOPEHHOIO BEIIECTBA, MOJISIpHAsI, MOJISUIbHAS, SKBUBAJIIEHTHAs! (HOpMaJibHasl) KOHIIEHTPALUU
pacTBOpOB.

2. TepMoauHAMUKa U MEXaHU3M 00pa3oBaHMs pacTBOpOB. PacTBopuMocCTh. 3aBUCUMOCTD
PacTBOPUMOCTH OT pa3iHuHbIX (akTopoB. HachlieHHbIN, HEHACKHIILIEHHBIH PACTBOPBI.

3. KosmnuratuBHble cBOMCTBA pacTBOpOB. [IoHM)KEHME NaBIIEHUs HACBILIEHHOTO Mapa Hal
pactBopoM. 3akoH Paynst u cnenctBus u3 Hero. IloBbllieHHE TeMmeparypbl KUIEHHUS U
MIOHWKEHUE TEMIIEpaTypbl 3aMEp3aHus PACTBOPOB II0 CPABHEHMIO C YHUCTBIM PAaCTBOPUTEIIEM.
Ou3n4ecKuil CMbICI F0YINOCKONMMYECKON U KPUOCKOTMYECKON KOHCTAHT.

4. lupdy3us u ocmoc. [lonsarue o mnomynpoHunaeMmbix MemOpanax. OcMoTHYECcKOe
nasnenue, 3akoH Bant-I'odda. buomormueckas ponp ocmoca. OcMOTHUECKOE aBJICHUE,
OCMOMOJIAIPHOCTh ~ IUIa3Mbl  KpoBU. (OCOOEHHOCTM KOJUIMI'AaTUBHBIX CBOMCTB pacTBOPOB
ANeKTpouToB. M30oTOHMUeckuit kodddunment. M3o-,rumnep-, TMIOTOHNYECKHE PACTBOPHI, HX
IpUMEHEeHHEe B MeauLuHe. ['emonus, mia3monus, 3Ha0-, 3K300CMOC, OCMOTHUYECKUE «KOH(IIUKT
U «ILIOKY.

S. OcHOBBI XMMHYECKON TepMOoIMHAMUKUA. OCHOBHBIE IOHATHUSA: DHEPIHs, CUCTEMA —
OTKpbITasl, 3aKpbITasi, U30JIMPOBAHHAS; TAPAMETPbl CUCTEMbl — UHTEHCUBHBIE U YKCTEHCUBHBIE;
BHYTPEHHSAS 3HEPrUsi CUCTEMbI, (YHKLUHU COCTOSIHUA, padoTa, TemioTa. DK30TePMUUYECKHE U
SHJAO0TEPMHUUYECKUE PEAKIIIH.

6. @opmymupoBku nepsoro 3akoHa T/I. Owxransnms. CranpapTHas SHTaJIbIUA
oOpa3zoBaHus BemecTBa. 3akoH I'ecca u cienctBus u3 Hero. Bropoit 3akon TJl. DHTpomnws.
HamnpasiieHne caMonIpon3BOJIBHOTO NPOTEKaHUs PEAKIINN.

7. CBoGoxHast sHeprus ['m0O6ca. DHTANBNUIHBIN U SHTPONMUKUHBINA (DakTOphl YpaBHEHHE
U30TepMBl — CBsI3b CBOOOAHOM »Heprunm ['mO6ca ¢ koHcTaHTOH paBHOBecHa. OcoOEHHOCTH
TEPMOAMHAMMKN  OMOXMMMYECKHUX TPOLECCOB. OK3IPrOHMYECKHE U  HIHAIPTOHUYECKHE
nporecchl. [IpuHIUI SHEPreTHYecKoro ConpsKeHnss OMOXUMUUECKUX PEAKLIMH.

8. OcCHOBBI XUMHYECKOW KHHETHKM M KaTaiu3a. CKOpOCTb peakuMH. 3aBUCUMOCTH
CKOPOCTH PEaKIMH OT KOHLICHTPALMU — 3aKOH JEHCTBYIOLIMX MAcC, MOJIEKYJISIPHOCTb U MOPSIIOK
peakiuuy, peakliuy IepBoro NopsaKa.

9. 3aBHCUMOCTh CKOPOCTH peakiuu OT TemriepaTypshl. [IpaBuno Bant-I'odda, ypaBHeHue
Appennyca. DHeprus aktuBauuu. Karamutuueckue peakiuu. ['OMOreHHBIH U TeTepOTreHHBIN
karanu3. Kartammzatopsl, MHrHOUTOpHI, (epmMeHThl. MexaHu3M [JeicTBHSA KaTalu3zaTopa B
reTeporeHHoM Karanuse. @OTOXUMUYECKUE PEAKILINH.

10. Xwumunueckoe paBHOBecue. KoHcranta u cmenieHue paBHoBecus. [lpuniun Jle
[Tarense.

11. PacTBOpbI 3JEKTPOJUTOB. DJIEKTPOJHUTHYECKAs aucconuanusa. Teopus Appenuyca.
Crenenp nuccormanuu. CuibHbIE M clladble AMEKTPONUTHL. M30TOHMYECKUH KO3 PHUIHEHT.
CunpHbIE MIEKTPOIINTEL. AKTUBHOCTD JIEKTPOJIUTA.

12. Nonnas cuna pactBopa. Cnabbie 3nekTponuThl. KoHCTaHTa quCCONMAIUU CIA0BIX
KUCIOT W OCHOBaHMH. 3akoH paszbaBneHuss OcTBaipia. MoHHOE MpOM3BENEHHUE BOJbI.
Bognopoanslii mokazarens. Peakius cpeapl B Ci1a0bIX KUCIOTaX U OCHOBAHUSX.

13. Twaponu3 coneid. OrmnpeneneHre peakUUH Cpelbl B pacTBOpax  CoOJICH.
[IpoTonuTnyeckue paBHOBECHsS CONPSDKCHHBIX KHUCIOT M OCHOBAaHUM B pPAacTBOpax CoOJEH,
MIOJIBEPTalOIINUXCS TUAPONIU3Y. TEOpuM KHUCIOT M OCHOBAHMW: IPOTOJIMTUYECKAs TEOPHs
bpencrena u Jloypu u anexrponnas teopus Jlsronca.

14. bydepubie pacTBOpbl W cymHOCTh OydepHoro nerictBus. Pacuer pH Oydepnbix
pactBopoB.  YpaBHeHue  [ennmepcona-l'accenvbaxa.  bydepHble  cuUCTeMBl  KpOBH.
I'uapokapOonartHasi, arieratHasi, aMmmuadHasi, pocdarras OydepHbie CUCTEMBI.

15. Bbydepnas emkxoctb. PaBHOBecHsi B TeTepOreHHBIX cucTemMax. IIpousBeneHue



pacTBOpPUMOCTH. Y CIIOBUS 00pa30BaHMs U PACTBOPEHHUS OCAKOB.

16. Ctpoenune aroma. OCHOBHBIE TOJIOKEHUSI COBPEMEHHOH MOJENM CTPOEHHUs aToMa —
KOPIYCKYJISIDHO-BOJIHOBasi ~ IIpUpOJa  JJIEKTPOHA, ypaBHEHME JAe¢  bpoins, npuHOMI
HeomnpezeneHHocTu ['eiizenOepra. [lonarus snekTpoHHoe 001aKo, OpOUTAIIb.

17. KBaHTOBBIE uMClla, XApAKTEPUCTHUKA, 3HAYeHUs. [IpUHIMI HauMeHbIIEH >HEpPruu.
[punuun Ilaynu, npaBuno I'ywaa, mpasuia KieukoBckoro. DJeKTpoHHas M rpaduueckast
dbopmyna aroma. s-, p-, d-, f- smeMeHTBI, BalleHTHBIE SJEKTPOHBI, CTENEHb OKHCICHHS.
OcHOBHOE U BO30YX/I€HHOE COCTOSIHHE aTOMa.

18. Ilepuoauueckuii 3akoH u cucrema /.M. Menaeneesa.

19. Xumnueckas cBsI3b U CTpoeHHe MosekyJs. [Ipupona xumuueckoil cBsizu. MloHHast cBs3b.
Kputepuii o6pa3oBanus HOHHOH cBs3u. KoBaneHTHas cBsi3b. MexaHM3MBI OOpa30BaHUS:
OOMEHHBIH M JOHOpHO-akuentopHeil. IlonsipHas u HenmomsipHas cBsi3b. [lonsipHble U
HETOJISIPHBIE MOJIEKYJIBI. J{UMOIbHBII MOMEHT. CBOMCTBAa KOBAJICHTHOM CBSI3U - IJIMHA U SHEPTUS
CB$I3M, HACBIIIAEMOCTh U HANPABJICHHOCTb.

20. o-, - cBs3u. ['ubpuamzanus opouraneil. [IoHsTHE O COBPEMEHHBIX TEOPHUSAX CBSI3EH -
metozie BC u merone MO. Merannuyeckas cBsizb. Bogopoanas cBsizb.

21. Xumus OMOTeHHBIX AJIeMeHTOB. [{oHsATHE OMOTE€HHOCTH 31eMEHTOB. Makpo- U1 MUKPO-
AJIEMEHTHI opranu3Ma. JKu3HEeHHO He00X0AMMbIe (HE3aMEHUMBIE) SJIEMEHTHI.

22. KommuekcHble coenuHeHUs. CTpoeHue KOMIUIEKCHBIX coequHeHul. (OCHOBHbIE
nosioxkeHuss teopun Bephepa. Knaccudukanus xomiuiekcHbIX coeauHeHuil. Homenknarypa.
VY CTONYMBOCTh KOMIUIEKCHBIX coequHEeHUI. KoHCTaHTa yCTOWYMBOCTH.

23. OKHCIUTETHEHO-BOCCTAHOBUTENIbHBIE TIpoliecchl. CTeneHb okuciaeHusi. OKUCTUTENHN U
BocctaHoBUTENU. Metonbl cocraBinenuss OBP. Meron nonypeakuuid. DIIEKTpOJHBIE
MOTEHIMAIbl, CTAHJAPTHBIA B3JEKTPOJHBIA MOTEHUHAI. MeXaHu3M BO3HUKHOBEHHS. J[BOMHOMN
3JICKTPUYECKUM CIIOH.

24. ®opmyna HepHeTa. YeTpolcTBO rajlbBAHUYECKOTO 3JIeMEHTa. Bo1opoaHbIi 31eKTpo.
Psn nanpsbxkennit metannoB. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE TOTEHIUABI PEAOKC-CUCTEM.
Kpurepun camomnpousBonsHoro mnporekanus OBP. Vpasuenne Hepucra-lIlerepca. 2/1C
rajbBaHUYECKUX AIeMEHTOB. [loTeHnmomerpuueckoe onpenenenue pH BoIHBIX pacTBOPOB.

25. TloBepxHocTHbIE siBJIeHUS. [lOBEpXHOCTHOE HATSHKEHHME, €r0 BO3HHUKHOBEHHE U
3aBHUCHUMOCTH OT Pa3IM4YHBIX (PakTOpoB. AcopOIusl Ha TpaHHIle )KUJIKOCTh-ra3 [lomoxurenbHast
U oTpuLaTensHas agcopOus, Ypasaenue ['uboca.

26. IToBepxHoctHas aktuBHOCTh. [IAB m IIMB. AncopOumsi Ha TpaHMile pacTBOp - TB.
BemecTBo. M3oTepMmel ancopommu Jiearmropa u @peitaanuxa. A6copOnusi.

27. JlucriepcHble (KOJUTOMIHBIC) CHCTEMBl M MX CBOMCTBA. /[MCriepcHBIE CHUCTEMBI U HUX
knaccudukanus. [lomydeHne KOJUIOMIHBIX PacTBOPOB. J{MCIIEPCHOHHBIE W KOHJEHCAIIMOHHBIE
METO/BI.

28. OumcTka KOJUIOMAHBIX PAcTBOPOB: AMAIM3, AJIEKTPOIAHMAIHN3, YIbTpadUIbTpamus.
OnTuueckue cBoicTBa: omanecueHnus, d3¢dext Tunnmansa, okpacka. MonekynspHo-
KMHETUYECKUE CBOMCTBA 30Jed. DeKkTpuueckue cBoicTBa. CTpoeHUE KOJUIOMAHOW YaCTHUIIBI
MHLIEIUIBL.

29. N3buparenvhas ancop6mus. [IpaBmio ®asHca — [lanera. Bo3HUKHOBEHHE NTBOWHOTO
anektpudeckoro cnost ([ID9C) na rpanune pasgena aucrnepcHas ¢aza — AUCIEpPCHAsl cpena.
CenuMmeHTallMOHHAsT W arperaruBHas YCTOMUMBOCTb KOJIOMIAHBIX cucTeM. Koarymsanus
KOJUIOUJHBIX pacTBOpoB. PakTopsl, BbI3bIBaOIIME Koaryssinuto. llopor koarymsimuu wu
KOaryJIMpyoasi CriocOOHOCTb IEKTPOJINTA.

30. IlpaBuno Ilynsue-I'apau. Jluorpomubie psigpl. OcoOble Ciydaum KOAryJssIUu:
nepesapsika 30Ji, B3aUMHas KOaryJslus, AEWCTBUE cMecH 3JeKTpoiauToB. Kosutomanas
3amuTa, bruosornyeckoe 3HaU€HUE KOATYJISLNY, IENTH3AUUN U KOJUIOUIHOM 3aIUTHI.



KOMILUIEKT TECTOBBIX 3AJIAHUI
MO AMCIMIIJIMHE XUMUA

HTorosoe recTupoBaHme 1o BceM pasjaeiam
(K 3a4eTy C OLICHKO)

1. PactBopurens — 3TO KOMIIOHEHT, arperaTHO€ COCTOSIHUE KOTOpOro IpH 00pa3oBaHUU
pacTBopa:
1) He usmensiercs;
2) U3MEHSETCS;
3) KOHIIEHTpaIusi KOTOPOTro B pacTBOpE OOJIBIIIE;
4) KOHIEHTpaIus KOTOPOTO B paCTBOPE MEHBIIIE.

2. PacTBOpeHHOE BEIIECTBO — OTO KOMIIOHEHT, arperaTHOe€ COCTOSHHE KOTOPOTO IIpH
0o0pa3oBaHUM pacTBOpa:
1) MOXET He UBMEHATHCS,
2) u3MeHseTcs;
3) KOHIIEHTpAIMs KOTOPOTO B pacTBOpE OOIBIIIE;
4) KOHIICHTpaIMsI KOTOPOTO B PACTBOPE MEHBIIIE.

3. ®opmyna it pacyeTa MacCOBOM JI0JIM pacTBOpa:
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3) W — ns-ea :
m

p-pa
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100 %
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4. ®opmyia A pacyeTa MOJISIPHON KOHLEHTPALMK YKBUBAJIEHTAa pacTBOpA:
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5. D0ymMoCcKONMYeCKO KOHCTAHTON HA3bIBACTCS:
1) moBbllIeHHE TeMIepaTypbl KUTIEHUS, KOTOPOE MPOUCXOAUT MPHU pPacTBOpeHHH |
MoJs BemectBa B 1000 r pactBopurers;
2) TMOHWXEHHE TeMIepaTyphbl KUIMEHUS, KOTOPOE MPOUCXOIUT MPHU PacTBOpPEHUH |
Moz BemecTBa B 1000 r pactBoputers;
3) TOBBIIICHHE TeMIIEpaTyphbl KUMEHHs, KOTOPOE MPOMCXOAUT MPH pacTBOpeHHH 1
Mmoutst BenecTBa B 100 T pacTBOpUTENS;



4) TNOHWXEHHE TeMIepaTyphbl KUIEHUS, KOTOPOE MPOUCXOIUT MPHU PacTBOpPEHHUH |
Mmoutst BeniecTBa B 100 T pacTBOpHUTENS.

6. Kprockonndeckass KOHCTaHTa — 3TO:
1) moHmxeHue TeMnepaTypsl 3aMep3aHusl OJHOMOJISIIBHOTO pacTBOPA 3JIEKTPOJIUTA,

2) MOBBIIICHWE  TEMIEPATyphl  3aMEp3aHMsl  OJHOMOJBUIBHOIO — pacTBoOpa

HEDJIEKTPOJINTA,

3) MIOHW)KEHUE  TEMIIepaTypbl  3aMep3aHus  OJHOMOJIIPHOTO  pacTBOpa
HEDJICKTPOJINTA;

4) noBbILIEHHE TEMIIEPATYPHI 3aMEP3aHUS OJJHOMOJISIPHOTO pacTBOPA AJIEKTPOJIUTA.

7. Ocmoc — 370!

1) OMHOCTOPOHHSS MU Qy3UsT MOJIEKYJ PAaCTBOPECHHOTO BEIIECTBAa 4Yepe3
MOy TIPOHUIIAEMYIO MEMOPaHY;

2) camMOmNpOU3BOJIbHAS OJHOCTOPOHHSSA IU(PQY3UsI MOJEKYJ PACTBOPUTEIIS uepes3
MOJTYTIPOHHUIIAEMYIO0 MEMOpPaHy B CTOPOHY OOJIBINICH KOHIIEHTPAIINH;

3) caMonpou3BOJbHAS OJHOCTOPOHHSS MU(PQY3HS MOJICKYJ PACTBOPUTEIS depes
MOJTYTIPOHUIIAEMYIO0 MEMOpPaHy B CTOPOHY MEHBIIICH KOHIICHTPAIINN;

4) OMHOCTOPOHHSST UG QYy3UsT MOJIEKYJ PAaCTBOPECHHOTO BEIIECTBAa 4Yepe3
MOJTYTIPOHUIIAEMYIO0 MEMOpPaHy B CTOPOHY OOJIBIIICH KOHIIEHTPAIIHH.

8. Ilpm BBemeHWWM  BHYTPUBEHHO  THIIGPTOHMYCCKOTO  pacTBOpa  HaOIrOmaeTcs
(oonucamy).

9. Ilpu  BBemeHMM  BHYTPUBEHHO  TMIIOTOHHYECKOTO  pacTBOpa  HaOJtogaeTcs
(0onucamy).

10. Yro usyyaeT XuMudeckasi TEpMOIMHAMUKA:
1)  ckopocTH TpPOTEKaHWs] XUMHUYECKHUX TPEBPALICHUH U MEXaHU3Mbl 3THX
IIPEBPALLCHMUI;
2) oSHepreTUYecKHe XapaKTepUCTUKU (PU3MYECKHMX M XUMHMUYECKHX IPOLECCOB U
CIOCOOHOCTh XUMHUECKUX CUCTEM BBITIOJIHSATH MOJIE3HYIO padoTy;
3) yclIOBHS CMEIIEHUSI XUMHUYECKOTO paBHOBECHS;
4) BIMSHUE KaTAJIU3aTOPOB Ha CKOPOCTH OMOXUMHUUYECKUX MPOIECCOB.

11. IlepBslii 3aKOH TEPMOAMHAMHUKH OTPAXKAET CBSI3b MEXKLY:
1) pabGoToii, TeIIOTON U BHYTPEHHEH YHEprUei;
2) cBoOoaHO¥ sHepruei [ m60ca, sHTATBIINEH U SHTPOIHEN CHCTEMBI;
3) paboToi M TEIUIOTOW CUCTEMBI;
4) paboToi ¥ BHyTpEHHEH YHEPTUECH.

12. Yxaxute popmynupoBKy 3akoHa I'ecca:

1) TemioBol >PQeEeKT peakuuyu 3aBUCUT TOJBKO OT HAYaJbHOIO M KOHEYHOIO
COCTOSAHUA CUCTEMBI 1 HC 3aBUCUT OT ITYTH PCAKIUU;

2) TemioTa, MOrjoIlaeMasl CHCTEMON IpU MOCTOSHHOM 00beMe, paBHA U3MEHEHUIO
BHYTPEHHEHN YHEPTUU CUCTEMBI;

3) rtemioTa, norjiom@aemMas CUCTEMOM MpU MOCTOSIHHOM JJaBJIEHUH, PAaBHA U3MEHEHUIO
OHTAJIBIIMHU CUCTCMBI,

4) TternoBoi 3QGeKT peakuu He 3aBUCUT OT HAYAJIBHOIO U KOHEYHOI'O COCTOSHMUS
CUCTCMBI, a4 3aBUCUT OT IIYTU PCAKIIUH.

13. Kakyio TepMOAMHAMUYECKYI (YHKIHIO MOXHO UCIOJNb30BaTh JUISL TPEICKa3aHUs
BO3MOYKHOCTH  CaMOIPOM3BOJIBHOIO MMPOTCKAHHWs TPOIECCOB B KMBOM OpraHHU3MeE
(Oonucamy).

14. CxopocTb u3MeEpsieTCd KOJIMYECTBOM BEIIECTBA, BCTYMAIOIIET0 B PEAKLHI0 WU



oOpasyrolierocss B pe3yJjbTaTe pPeakluu 3a €AMHUI]y BPEMEHU Ha €IMHHIIE MOBEPXHOCTU
pasnena a3 ams peaKiiuii:

1) rOMOreHHBIX;

2) reTreporeHHbIX;

3) mpoTekaromux B ra30Boi dase;

4) mpoTekarolux B TBepAOH ¢aze.

15. CxopocTb wu3MepsieTcs KOJIMYECTBOM BEIIECTBA, BCTYMAIOIIETO B PEAKLUUI0 WU
oOpasyrolierocss B pe3yjbTaTe PeakUMu 3a €AMHUIy BpEMEHHM B eJUHMLE oO0beMa JUis
peakuuu:

1) TOMOTeHHOI;

2) rereporeHHOM;

3) Ha rpaHMLe TBepAOe TeJI0 — KHUJIKOCTD;
4) Ha rpaHulle ra3 — KXUAKOCTb.

16. Kakx ¢popmynupyercst nmpasuiio Bant-I'odda?

1) npu noBelieHHH TemnepaTypsl Ha 10 rpagycoB CKOPOCTh XMMHUYECKON peaKIuu
yBeIuuuBaeTcs B 2-4 pasa;

2) Ui OOJBIIMHCTBA XMMUYECKHUX PEaKLHMi CKOPOCTh PEAKLUU YBEIUYHBACTCS C
pPOCTOM TeMIIepaTyphl;

3) CKOpOCTh  pEakLUUH IPONOPLHOHAIbHA IPOU3BEACHUIO KOHIEHTpaLui
pearupyromunx BEIIEeCTB, BO3BEJACHHBIX B CTEIICHU, PABHBIC CTEXHOMETPUYECKUM
Kod(puImeHTaM peakium,

4) npu noHWKeHuW Temreparypsl Ha 10 rpagycoB CKOpPOCTb XUMUYECKON PEAKIUU
yBeJIM4YuBaercs B 2-4 paza.

17. Ykaxute ypaBHeHHEe AppeHUyca O TeMIIepaTypHO 3aBUCUMOCTH CKOPOCTH PEAKIUH:

k
1 t+10 — ;
) - 9

E(I
2) k=A» *;
3) u =k >C*XC";
Dt

4) u, =u, >g5.

18. B xakyro cTopoHy OyAeT cMemaThCs PABHOBECHE MPH MOBBIIICHUH TEMIIEPATyPhl B CUCTEME:
No@ + 3Hay < 2NH3¢ AH < 0?
(0onucamy).

19. CornacHO NPOTOJUTHUYECKONW TEOPHHM, OCHOBAaHHUE — 3TO
(0onucamy).

20. CormacHO NPOTOJUTUYECKOW TEOPHUH, KHUCIOTA — 3TO
(0onucamy).

21. CreneHb TUCCOIMALIAN B PACTBOPAX AJIEKTPOJIUTOB — 3TO OTHOIICHHE:
1) aHanmuTHMYECKON KOHIIEHTpALUH K aKTUBHOM;
2) aKTUBHOI KOHLIEHTPAlMU K aHAJIUTHUYECKOM;
3) oOuiero yucaa MOJIEKYJI K YUCITY AUCCOLMUPOBAHHBIX MOJIEKYJ;
4) d4uncna MOJEKYJ JUCCOLMUPOBAHHBIX K OOIIEMY YHCIy MOJIEKYJ 3JEKTPOJINTA B
pacTBope.

22. KoHcTaHTa IUCCOLMAIMU CJIab0ro 3JIeKTPOIUTa He 3aBUCHT OT:
1) mpupoaBl ANEKTPOIINTA;
2) mpupOaBl pACTBOPUTEIS;
3) KOHIIEHTpAIUH JICKTPOJIUTA;



4) Temmneparypsl.

23. CremneHpb THAPONM3A 3aBUCUT OT: a) KOHILEHTPALUU CONH; O) TeMIepaTyphl; B) MPUPOJIBI
conu; T) pH cpenpr.
1) a,B, T}
2) a, 0, B;
3) a,0,1;
4) a, 0,B,T.

24. CreneHb TIHAPOAU3a C YBEIMYEHUEM TEMIIEpaTyphbl
(0onucamy).

25. Kakue U3 mepedyrcIeHHbIX COMPSHKEHHBIX KHCIOTHO-OCHOBHBIX Map 007anaT OyepHbIMU
CBOMCTBaMH:
1) Na*/NaOH;
2) CH;COO™ / CH3COOH;
3) CI"/ HCI;
4) HCO;5 / COy;
5) HPO427 / H,PO4.

26. ®octarnas OydepHas cucrema AeHCTBYET:
1) B mua3me KpoBu;
2) B IUIa3Me KPOBU U BO BHYTPEHHEH Cpejie SpPUTPOILIUTOB;
3) BO BHYTPEHHEU Cpejie SPUTPOILIMTOB.

27. T'emorno6uHoBas OydepHas cuctema JeiCTBYET:
1) B mia3me KpoBH;
2) B IUIa3Me KpPOBU M BO BHYTPEHHEHN CpeJie SPUTPOLIUTOB;
3) BO BHYTpEHHEHl cpeJie 3pUTPOLIUTOB.

28. B xakux coeIMHEHMIX MOJIIpHAs KOBAJICHTHAs CBS3h?
1) KCI;
2) By
3) HBr;
4) CaBry;
5) P,0s.

29. MOJ'ICKy.]'IBI, KaKux U3 NEePCUYNCICHHBIX COGI[I/IHCHI/Iﬁ MOTYT COCAUHATHCA 3a CUCT BOI[OpO,Z[HOﬁ

cBs3u?
1) BeHy;
2) H,0;
3) CHy;
4) NaH;
5) SiHy.

30. BeanunHy BbICHIEH [TOJIOKUTEIBLHONW CTENIEHU OKUCIIEHMSI 3JIEMEHTOB YKa3bIBAIOT:
1) HOMEp mepuona;
2) HOMep pAJa;
3) HOMEp rpymIbI;
4) MopsAKOBBIN HOMED.

31. Cpenu mpUBEACHHBIX AJIEKTPOHHBIX KOH(DUTYPAIUI YKaKUTE BO3MOKHBIE:
1) 1p’%
2) 3p;
3) 4p%
4) 3f14,



32. Kakue yTBepKACHUS SIBJISIOTCS] BEPHBIMM ISl aJTFOMUHUS ?
1) 3apsan sopa +11;
2) 4uCIIO0 BaJEHTHBIX IEKTPOHOB 3;
3) snektponHas popmyina 1s?2s*2p3s23p°3d’;
4) MakcuMasbHasi BAJIEGHTHOCTD 2;
5) snextponHas popmyna 1s? 2s? 2p®3s23pl.

33. Uemy paBHO MaKCHUMaJIbHOE YUCJIO 3JIEKTPOHOB Ha P-TIOypPOBHE
(0onucamy).

34. Kakoii JJIIEMEHT SIBIISICTCS KOMILIEKCOOOpa3oBaTeineM B xnopoduie
(oonucamy).

35. Maremaruueckoe Beipakerne Ky ([Cu(NH;)4]") umeer Bu:

lculne, ), F
4 K, =|cu* pve, T

36. HazoBute »oyeMEHT — KOMILUIEKCOOOpa3oBaTelib B  MOJIEKyJe BHUTaMHHA B,
(Oonucamy).

37. Ompenenute CTENEHb OKHUCICHHUS IEHTpPAIbHOTO aroma B coeamHeHun [Pt(NH;),Cl,]:
(0onucamy).

38. Omnpenenute B coemunennn K,[NiCly] cremneHp OKHCICHUS W THN THOPUIU3AIMH
LHEHTPaAJILHOIO aToMa (0onucampv).

39. lanpBanndeckuit  amemeHT [anmdns —  SIkoOM  COCTOMT W3 DIIEKTPOJIOB
(0onucamy).
40. OKHCIHUTENHbHO-BOCCTAHOBUTEIBHBIM HA3bIBACTCS TOTCHIINAI:
1) moTeHnMaln, BO3HUKAIONINN HAa TPAHHIIE METAJI-PACTBOP, COACPKAITUN KaTHOHBI
ATOr0 METaIa;
2) mnoTeHLHWaN, BO3HUKAIOIIUN Ha TpaHMIIE JBYX PAcTBOPOB, COJEPIKAIIUX pa3HbIe
KOHIIEHTPAIIUU OJTHUX U TEX KE HOHOB;
3) moTeHIMaN, BO3HUKAIONIMK 1O 00€ CTOPOHBI MEMOpaHbl C W30HUpaTEIHHOU
MIPOHUIIAEMOCTbIO, PA3ACIIAIONICH pacTBOPHI pa3HON KOHLIEHTPALUU;
4) MOTEHIINAJ, BO3HUKAIOUIMA Ha TPAaHUIE HWHEPTHBIM METaI-pacTBop,
COZIepKAIIUI CONPSKEHHYI0 OKUCIUTEIbHO-BOCCTAHOBUTEINIbHYIO Mapy.

41. Peakmum, B  KOTOPBIX  U3MEHSIOTCS  CTCNEHM  OKHCIEHHUS,  Ha3bIBAIOTCA
(0onucamy).

42. OTaayva 3JIESKTPOHOB COITPOBOXKIAECTCS:
1) moBBIILIEHHEM CTEIEHH OKUCIICHHUS;
2) He U3MEHSIETCS CTENEeHb OKUCIICHNS,
3) NOHMXKAETCs CTETIEHb OKUCIICHHUSL.

43. Karox — 3TO 3IEKTpoJA, Ha KOTOPOM MJET peaKkius
(0onucamy).




44. CoriacHo cxeMe TaJlbBaHUUECKOr0o 2JIEMEHTA
Cd | cd* || cu?* | Cu
1) MeHBIN SIEKTPO/I ABISIETCS KaTOAO0M;
2) BIEKTPOHBI ABHUXKYTCS OT METHOTO JICKTPOJa K KATOTHOMY;
3) B mpoiiecce paboThHI AJIEMEHTA Ha SJIEKTPOJIE OCAKIAACTCS KaIMUK;
4) Meap OKUCISIETCA.

45. B rasibBaHUYECKUX 3JI€MEHTAaX MPOUCXOISAT MPOLIECCHI:
1) mpeBpalieHus XUMHUYECKON SHEPTUU B AIEKTPUUECKYIO;
2) mpeBpalleHus] XUMUYECKOM SHEpruy B MarHUTHYIO;
3) mpeBpalleHus AEKTPUIECKON IHEPTUU B MEXAHUYECKYIO;
4) mpeBpalieHNss XUMUYECKOI SHEPIHH B MEXaHUUECKYIO.

46. Ilpu paboTe TralbBaHUYECKOTO DJIEMEHTA, COCTOSAIEr0 M3 MEIHOTO M ILMHKOBOIO
JIEKTPOJIOB, TTOrpykeHHbIX B 0,01M pacTBOpsl MX Cynb(aToB, Ha KaToie OyAeT NPOTEKaTh
peakiuus, ypaBHEHHE KOTOPOIl IMEET BHI. ..

1) Cu** +2&8 = Cu%
2) Cu’-28 = Cu®';
3) Zn®-28 = Zn*';
4) In*+28 = Zn'.

47. AHOn — D3TO OQJIEKTPOJ, HA KOTOPOM WJIET pPEaKIUs
(0onucamy).

48. AncopOuus — 3T0:
1) HakomJieHHE YacCTHI] aICOPOTHBA HAa MOBEPXHOCTHU aICOPOCHTA;
2) HaKoOIUIEHUE YacTHI] aICOPOCHTA Ha MMOBEPXHOCTHU aJICOPOTUBA;
3) HakomJIeHHE YacTHIl ajicopOaTa Ha MOBEPXHOCTHU aIcCOPOTUBA;
4) HaKOIUICHHE YacTHIl ajicopOaTa BHYTPH aJICOPOCHTA.

49. A6copOrtust — 3TO:
1) 00beMHOE MOTJIOIIEHHE Ta3000Pa3HOTO BEIECTBA KOHACHCHPOBAHHOH (ha3oii;

2) mporuecc CMEMMBaHUSI MEXITy cO00H pa3IUYHbBIX T'a30B;
3) o0BeMHOE MOTIIoIIEeHHE PACTBOPEHHOTO B KUAKOCTH BeIlecTBa TBEPAOH (a3oii;
4) mporiecc CMENIMBAaHUS MEXIY COOOH IBYX B3aUMOPACTBOPUMBIX JKHUIKOCTEH.

50. XemocopOuust — 3TO Tporiecc U30UPATETHLHOrO0 HAKOTUICHUSI COPOTHBA Ha MOBEPXHOCTH WU

B 00beMe copOeHTa:
1) mpoucxoasmmii 3a CU€T XMMHUYECKOTO B3aMMOJECUCTBHUS W MPUBOISAIINN K
00pa30BaHUIO HOBBIX BEIIECTB;
2) Tpu KOTOPOM YACTHIIBI 00OMX B3aMMOCHCTBYIONIUX BEIISCTB HE TEPSIOT CBOCH

WHIUBHYaIbHOCTH;

3) MPOUCXOJAIMA 32 CUET CHUJI KYJIOHOBCKOTO B3aUMOJICHCTBUS MEXKIY
3apsOKCHHBIMH ~ YacTUIIAMH, KOTOpblE TIPH 3TOM HE TEpsSIOT  CBOCH
WH/IMBUIYaIbHOCTH;

4) COmpOBOKMAIOIIMICI 00pa30BaHHEM HOBBIX COCAMHEHHH, KOTOPBIE HE 00pa3yroT
CaMOCTOSITENIbHYIO (a3zy.

51. ITo otnomenuro x H,O ITAB sBasroTcs:
1) Takue opraHMYECKUE COEUHEHMSI KaK CIIUPTHI, aMUHBI, KAPOOHOBBIE KUCIIOTHI;

2) HaChIIICHHBIC M HCHACHIIIEHHBIE YTIIEBOIOPOIbI;
3) apomaruuecKkue yrieBoJOpOibl;
4) HeopraHW4YecKHe W OPTaHWYECKUE ITEKTPOIIUTHIL.

52. T1o ornomenuro x H,O I11B sBastoTcs:
1) anmkaHbl ¥ TUKJIOAJIKAHBI;



2) cuJIbHBIE HEOPTAaHUYECKUE KUCIIOTHI;
3) conu u mEeNIoYu;
4) MOHOcCaxapuJbl.

53. ITo otHomenwuto H,O ITHB sBnstoTcs:
1) cosu a30THOM KHUCIIOTHI;
2) conM YKCYCHOW KHCIIOTHI;
3) 1III0K03a;
4) caxapo3a.

54. Crenenb 1UCTIEPCHOCTH — 3TO:
1) nuamerp yacTHIl IUCHIEPCHON (a3bl;
2) BenuuuHA, 0OpaTHAs MOMEPEUHOMY pa3Mepy YacTHUI] AUCTIEPCHOMN (azbl;
3) cymmapHas Iiom@aab MOBEPXHOCTH YaCTUIL TUCTIEPCHOU (a3bl;
4) o06mrast Macca 4acTHII JUCTISPCHOM (a3bl.

55. KpoBb — 370:
1) 30mb;
2) renb,
3) WCTHUHHBIN pacTBOp;
4) smynbcusl.

56. CI/ICTCMLI, B KOTOPLIX BCHICCTBO ,I[PICHCpCHOﬁ (1)8.3]:1 Haxo4uTCA B BUAC OTACIIBHBIX MOJICKYII,

HA3BIBAIOTCS:
1) MCTUHHBIMH PacTBOPaAMHU;
2) KOJUIOUJHO-IUCTIEPCHBIMU CUCTEMAMU;
3) rpyOoaucIiepCHBIMU CHCTEMaMHU.

57. Kaxkoe arperatHoe COCTOSTHUE JIUCTIEPCHOM dazbl B CYCIEH3HUSX
(0onucamy).

58. Kaxkoe arperaTHOe  COCTOSIHME  JMCIEPCHOHHOM  Cpelbl B 3MYJbCHUAX
(oonucamy).

59. Kakoe  arperatTHoe  COCTOSHHME  JHCIIEPCHOHHON  cpeapl B CYCIEH3MSX
(0onucamy).

60. Kaxoe arperatHoe COCTOSTHUE JTUCTIIEPCUOHHOMN Cpelibl B
(oonucamy).

®opmupyemMbie KOMIIETEHIIUT (KOIbI) Homep TecTtoBoro 3axanusi (Bapuanr 1)

YK-1 1-60




BOITPOCHI JJIA 3AINIUTHBI IABOPATOPHBIX PABOT
Mo AMCIUIIJIMHE «XUMMUS»

Pa3nes 1. Lens n 3apaun Kypca. BBenenue B 0011y10 XuMHIo

Paznen 2. PacTBopsl

JlabopaTopnas padorta 1.
[TpuroroBneHre pacTBOpa XJIOPUIA HATPUS C 33JJaHHON MacCOBOH JTOJIEH.

Bonpocsl no reme:
1. Kakue crocoObl BEIpaKEHHsI KOHIIEHTPAIIMHN pacTBOpa CYIIECTBYIOT?
2. Yro takoe TuTp pacteopa? Uem OH OTIIMUYAETCS OT INIOTHOCTH?
3. B Kkakux eAMHMIIAX BBIPA)XKAETCS MaccoBas [0, MOJISIpHAs, MOJISUIbHAs
KOHLICHTpauus, TUTP?
4. Yto coboii mpeCTaBIsIIOT HACHIIIEHHBIN, HEHACBIILEHHBIH PACTBOPHI?
5. YT0 Takoe pacTBOPUMOCTb, U OT KaKUX (PaKTOPOB 3aBUCUT?

Paznen 3. OcHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHU XUMHYECKHUX MPOLECCOB.

JlabopaTtopnas padora 2.
Omnpenenenye YHTAIBIUU HEUTpaIU3aluu

Bonpocel mo reme:
1. Yro Ha3pIiBaeTcs TemIoBbIM 3 dexToM mporecca?
2. Kakyto ¢pyHKIHIO COCTOSIHUS Ha3bIBAIOT SHTANbIUEH? KakoBa ee pa3MepHOCTH?
3. Chopmynupyiite 3aKoH ['ecca 1 clIeICTBHUS U3 HETO.
4. Kakue Tmpomecchl MOTYT CONpPOBOXKAATHCS TeuoBbIMU dddexkramu? Kakue
XUMHYECKHE PEaKIIUU Ha3bIBAIOTCS 9K30-, dHI0TepMudeckumu? [IpuBeauTe npumepsl.
Uro Ha3pIBaeTCs CTaHJApPTHOM  TEIUIOTOW (dHTanbnued) oOpasoBanus? Kakue
CBOICTBa MOXKHO OXapaKTepHU30BaTh, 3Hasl ATy BennuuHy? Kakue ycinoBus mpHHATO
Ha3bIBaTh CTAHJAPTHHIMU?
6. Ilonstue suTponuu. B uem cyts Il Hayana TepMoiMHAMUKHY.
7. Kak MeHsieTcsl SHTPONUS NIPU pa3IngHbIX Ipoleccax?
8. DHTPONUIHBIN M SHTATBITUUHBIN (aKTOPHI MpoIieccoB. DHeprus [ nooca.
9
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. KaxoBo ycinoBue caMonpou3BoIbHOTO IPOTEKAHUS ITPOLIECCOB?
0. B ueM cyTh PHEPreTHYECKOro CONPsHKCHUS OMOXUMUYECKUX PEaKIInii?

JlaGopaTropnas padorta 3.
3aBUCHUMOCTH CKOPOCTH PEAKIIUU OT PA3IUIHBIX (PAaKTOPOB.

Pacyern! u 3a1anus:

a) PaccuuraiiTe ycCIOBHYIO CKOpOCTb MPOTEKaHMs peakUUM JUIsl KaKIOro OmbITa IO
dbopmyne: v, = 1/t, Te t - BpeMsi peakliuu B CEKyH/1axX.

0) [Toctpoiite rpaduk 3aBUCUMOCTH CKOPOCTH PEAKLUHMU OT KOHLEHTpPALUH
pearupymoux BEIIECTB, /1€ Ha OCH a0CIUCC OTJIONKHUTE YCIOBHYI KOHLEHTPALUIO
pacTBOpa, a Ha OCH OPJUHAT — YCIOBHYIO CKOPOCTbh PEaKLIHH.

B) Ilpoanammsupyiite rpaduk © caenaiTe BBIBOA O 3aBUCUMOCTH CKOPOCTH
peakuuu OT KOHUEHTPALMU OJJHOTO U3 PEarcHTOB.

r) Berunciure mo mpaBuny Bant Todda TemmepaTypHbIid KOIPPUIUSHT CKOPOCTH
peakuuu j.

Bonpocel mo reme:
1. Yto moapa3ymeBarOT MOJ CKOPOCTHIO XUMMUYECKON peaKinu?
2. Ot kakux (aKTOPOB 3aBUCUT CKOPOCTb XMMUYECKOH peakiuu?



3. Yto Takoe MOJIEKYJISIPHOCTh, MOPSIOK peakuuu?

4. ChopmynupyiTe 3aKOH JACHUCTBYIOIIUX MaccC.

5. UYro Takoe peakuusi HyJeBoro nopsnka? KakuM KHHETHUYECKHMM YypaBHEHHEM
OTIMCHIBACTCS?

6. Kak 3aBucuT ckopocTh peakiuu oT TemmepaTypsl? dopmynsl  Baut-T'opda u
Appenuyca.

7. Yto Takoe sHEprus akTUBaUUU?

8. UeM xapakTepu3yeTcsi COCTOSIHUE XUMHUYECKOTO paBHOBECHS?

9. Chopmynupyiire npunmumn Jle-Illarense.

Pa3nen 4. PaBHoBecHsi B pacTBOpPax 3J1eKTPOJIUTOB

JlabopaTopHasi padota 4.
HoHHBIe, reTepOreHHbIC PAaBHOBECHS B PACTBOPAX AJICKTPOJIUTOB.

Bonpocsl mo Teme:

1. Kakue 31eKTpoauThl Ha3blBatoTCs CUIIbHBIMU? [IpuBeauTe mpuMepsl.
. Uto Takoe MOHHAA CUJIa PacTBOPA, AKTUBHOCTh, KOOP(PUIIMEHT aKTUBHOCTH.
. Kaxue 3nexTpoantsl oTHOCAT K cnadbiM. [IpuBenuTe npumepsl.
KouncTantsl aucconuanuu ciadblx KUCIOT U OocHoBaHWid. [IpuBeauTe BbIpaskeHUs
Kn.asa cnenyrommx cnadeix anekrposmroB: CH;COOH, H,SOs3, Zn(OH),, NH4,OH.
Ecau 351eKTponuT 1uccouuupyer CTyneH4aTo, TO s KaKI0M CTYIEeHHU.
5. Kak cBsi3aHbI cTeneHb M KOHCTaHTa AUCCOLMALIUN?
6. Uto Takoe kuciota 1 ocHoBaHue 1o bpéucreny.
7. YTo Takoe npOTOIUTHI?
8
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. UTo 03HauaeT HOHHOE MTPOU3BEACHUE BOIbI?
. Uro Takoe nmpousBeieHne paCTBOPUMOCTH?
0. HazoBure ycnoBust 00pa3oBaHUs U paCTBOPEHUS OCAJKa.

JlaGopaTropnas padora 5.
Bydephbie pacTBOpHI.

Bonpocsl o Teme.
1. Kakue pacTBopbl Ha3bIBatOTCS OypepHBIMU?
2. IlpuBenute ypaBHenus: | ennepcona-I'accenpbaxa.
3. Kakue OydepHbIe cUCTeMbI ACHCTBYIOT B OpraHu3me?
4. Yto Takoe amua03, ajJKajios?
5. Yro Takoe Oydepnast emxocTh 1o kucinore? Kak ona onpezaensercs?
6. Kakyro cpeny Oyzaer nmets ammuadnas OydepHas cucrema?

Pa3zgea 5. Ctpoenue BemecTBa. buoreHHbie 3J1eMeHTbI

JlaGopaTropuas padorta 6.
KommnekcHple coeIMHEHUS

Bonpocel o reme:
1. Yto o3HayaeT J€HTAHTHOCTE?
2. HazoBuTe HEHUTpasibHbIE U AaHUOHHBIC JIUTAH/IbI.
3. Kak onpenenuts 3aps]i KOMIJIEKCHOTO HOHA?
4. YUto 03HayaeT BTOPUYHAS TUCCOIMAIMS KOOPAUHAIIMOHHBIX COSTUHEHUN?
5. Kakne KoMIIIEKCHBIE COSTUHEHNS Ha3hIBAIOT XSJIaTHBIMU?
6. UYro Takoe KoHcTaHTa ycrohumBocTd (K)) M KoHcTaHTa Hecroiikoctn (K,)? Kaxk
CBSI3aHBI MEXTy COOOH ATH BEITMYHUHBI?
7. HomeHKIaTypa KOMIUIEKCHBIX COCIMHEHUU.



Pa3nes 6. OCHOBBI 2JICKTPOXMMHH

JlabopaTopnasi padora 7.
OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

Bonpocsl mo reme:

1.

Crenens okucnenus. [Ipoueccel okucnenus, BocctaHoBIeHUs. OKUCIUTENBHO-
BOCCTaHOBUTENbHBIE peakiuu. Metobl coctaBienuss OBP. MoHHO-371eKTpOHHBIIM
METOI.

. DnekTpuyeckas MpoBOoAUMOCTb pacTBopoB. [IpoBomuuku I m II poma. Ilonstue 06

YIIEIbHOW M MOJISIPHOM 3JIEKTPUYECKOH MPOBOIUMOCTH. YKAXKHUTE (PaKTOPHI, BIMSIONINC
Ha UX BEIUYUHY.

. Cymnocts OB-B3anmogeiictBusi. Conpsokennbie OB-napsl. Pepokc-motentmanst. 3/1C

OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakuui. IlpaBuno omnpeneneHuss HampaBiIeHUs
nporekanus OBP.

[lonstne o0 MexaHu3Me€ BO3HUKHOBEHMS 3JEKTPOJHOIO IOTEHLHANA, JBOMHOM
3JIEKTPUYECKOM cJoe. DakTopbl, BIUAIOMIME HA BEIMYMHY 3JEKTPOJHOIO MOTEHLHAJA.
CranzapTHBIN 31€KTPOIHbIN noTeHuraln. Y pasHenue HepHera.

. OKUCIIMTEIIbHO-BOCCTAHOBHUTEIIBHEIC QJICKTPOJbl, MCXAaHHU3M BO3HHKHOBCHHUA PECIOKC-

noreHnuana, ypasHeHne HepHcra-Iletepca. buosormdueckoe 3HadeHHE pPENOKC-
MOTEHLIHANA.

Pazgen 7. DU3MKO-XUMUSNIOBEPXHOCTHBIX SIBJEeHUI B YHKIMOHUPOBAHUH KUBBIX CHCTEM

JlaGoparopnas padora 8.
[TocTpoeHne u30TepMbI aICOPOLIUN YKCYCHOM KMCIOThI aKTUBUPOBAHHBIM yTJIEM.

Bonpocel no reme:

1.
. Uro Takoe MoBepXHOCTHAsI aKTUBHOCTbH?

. Kakue BemniectBa HaszbiBarotcs [IABamu? [IpuBeaure npumepsl.

. Kakue BenectBa HassiBarotcs [IMMBamu? [IpuBeaure npumepsl.

. Kakue BemniectBa HaszsiBatotcst [IHB? IIpuBenute npumepsl.

. Uto Takoe amcopOius, abcopOuwsi, necopouus?

. Uem oTinuaeTcst xeMocopOuus oT pusndeckoit copoumu?

. Kak usmensiercs cBoGomnas sHeprusi [ mb6ca B pesynpraTe agcopOommm?
. Ot gero 3aBucut ['n66cOBCKas ancopOIms?

O 0 1N Dn K~ W

UYT0 Takoe MOBEPXHOCTHOE HATSKEHUE KUAKOCTH? OTUEro 3aBUCHUT?

Pa3zpnen 8. ®u3uko-xuMusi JUCHEPCHBIX CHCTEM B (DYHKIIMOHMPOBAHHUY KUBBIX CHCTEM

JlabopaTopHasi padora 9.
JlucrnepcHble CUCTEMBI U UX CBOMCTBA

BOl'[pOCl)I H 3aJaHUA:

l.
2.

Onuiure Ha0IKIaeMOE.
[To pasmepy OKpallleHHBIX MSATEH, OCTABICHHBIX THIPO30JISIMHU Ha (PUIBTPOBATHHON
Oymare, ompe/eNuTe 3apsi1 KOJUIOMJIHON YaCTUIIBI B KAKIOM CiIydae.

Bomnpocel 1o Teme
1. Knaccugukanus JUCIEPCHBIX CUCTEM.
2. Kakue pacTBOpb! Ha3bIBAIOT KOJUIOUAHBIMU? B 4éM COCTOMT MX OCHOBHOE OTJIMYME OT

UCTHUHHBIX PaCTBOPOB?

3. CTpoeHune MUIIEIIbI
4. IlpaBuno @asuca u [lanera.



5. Kakue MeTo/1bl HCHIOB3YIOTCS IS TOJTyUYEHUs KOJUIOMIHBIX PacTBOPOB?
6. Uto npexacrasnser codoit ra¢pdext Tunnansa?
7. MeTo/1bl OUUCTKH KOJJIOUJHBIX PACTBOPOB.



KOMIUIEKT 3AJIAHUH 1151 KOHTPOJIbHOM PABOTHI
O JUCLUIIJIMHE XUMUSI

KonrpoasHnas padora 1.

Paszgean: 1-4.

Bapuanr 1.

1. Boruucnoute 3HaueHue A H yog 1151 mpOTEKaroLed B OpraHu3Me peakuy MpeBpalieHus
TJIFOKO3BL:

C6H1206 (TB) + 602 (I‘) «— 6CO 2 (F) + 6H20()K)

2. KakuMu M3MEHEHUSMHU TEMIIEpaTypbl, AABJICHUS U KOHLEHTPALUU UCXOJHBIX BEIIECTB
MO>KHO CMECTUTh pPaBHOBECHE OOpaTUMOM peakiuu

2NO(1-) + Oz o< 2N02 ) + AH?

3. Onumure noBenenue sputponuros npu 310K p=1, i=1.9 B 0,5% pacTtBope Xxjopuaa
HaTpus. YTo MOKET MPOU30MTH NpU BBEACHUH 00JIbBHOMY TaKOTO pacTBopa?

4. Bpruncnure pH pactBopa cunmibHOW kuciotel HCN ¢ MossipHOM KOHLEHTpauuen
0,0001 mons/n. Ka=7,9-10"1°.

5. Hanummre ypaBHeHue Tuapoiun3a (B MOJEKYISIpHOW W HOHHON ¢opme) Xiopuaa
aMMOHHUS. YKaXHUTE MPOTOJUTUYECKHE Mapbl CONPSHKEHHBIX KUCIOT M OCHOBAHUM U
pH cpenpr.

6. Berunciure pactBopuMocTh cyiibara 6apus B 1 1uTpe BobI B rpaMMax.

Bapuanr 2.
1.Beraucnure uzmenenue cBoooHoM sHeprun ['nooca AG®yg peakium:
H,S( 1) + Br, (k )«» 2HBr(r ) + S(x).
B kxakom HampaBlieHHU BO3MOXXKHO CaMOIPOM3BOJILHOE MPOTEKAHUE JAHHON pPEaKINH
MIPY CTAHIAAPTHBIX YCIOBHSIX?

2. Peaknius 2A(r) + B(r) = A,B (r)anemenTapHas. Bo ckoibKo pa3 U Kak H3MEHUTCS
CKOPOCTbH MPSMOM peakiuy PH YBEIIMYSHUH KOHIICHTPAIIMHA UCXOTHBIX BEIIECTB B
2paza?

3.Yemy paBHa OCMOMOISPHOCTH KPOBH, €CIIH OCMOTHUYECKOE JaBjieHue kposu mpu 37°C
cocrasisieT 760 klla?

4. Onpenenuts pH pactBopa ruapokcuaa Hatpus, B 100 mi kotoporo coaepxutcs 0,0004
r.

5. Hanmmmre ypaBHeHHE TUApoju3a (B MOJIEKYJIApHOW W MOHHOW (opme) cymbduaa
TUTHS. YKaXKUTE MPOTOJUTHYECKHE IMapbl COMPSHKEHHBIX KUCIOT M ocHOBaHWM u pH
CpeIBl.

6. PactBopumocts Mg(OH), pasna 1,8-10* mons/ 1. Beranciure K pacrsopumoctu (I1P).

Bapuanr 3.

1. Ha ocHOBaHMM CTaHAApPTHBIX TEIUIOT OOpa30BaHHMA M aOCOJIOTHBIX CTaHAAPTHBIX
SHTPONHMI COOTBETCTBYIOIIMX BemecTB BeMucauTe  AG®9s  peakumu npu 0°C,
IIPOTEKAOIEH TI0 YPaBHEHUIO:

4NHj;(r) + 50, (1) = 4NO (r)+ 6H,0 (1).
Bo3moxHa 51 3Ta peakius npu CTaHIapTHBIX YCIOBUAX?

2. OguuM u©3 CHocoOOB TMOJyd4eHHUs XJiopa sBisiercs mpouecc JlukoHa, KOTOpBIi

OIHUCHIBAETCS] YPAaBHEHUEM
4HCI(r) + Oy(r) «» 2 Cly(r) + 2H,O(r) +AH.
N3menenneM Kakux mapameTpoB MOXKHO YBEJIMYUTH BBIXOJ] XJIOpa B IAHHOM peakiuu?

3. Briunciure ocMotuueckoe naBieHue pactBopa riauuepuna C;HgOsc maccoBoil noneit
1% (mnotroctsh 1,0006 /M) mpu 25 °C.

4. Paccuurtats pH 0,001 M pactBOpa a30TUCTONU KUCTOTHI.

5. Hamumwure ypaBHeHHME THAposin3a (B MOJEKYJSIpHOW W HMOHHOW (opme) HUTpata
MarHus. YKaXXuTe MPOTOIUTHYECKUE IMAPbl COMPSIKEHHBIX KHUCIOT U OCHOBaHWWM M pH
CpEBl.



6.

[P (CaSO,) =2.5-107. Haiitu koHuentpamuo noHoB Ca’" B HACBHILIEHHOM PacTBOPE
9TOM COJIH.

Bapuanr 4.

1.

OkucieHue aMMHaKa MMPOTCKACT IO YPABHCHULO:

4NH; (r)+30, (1) = 2N, () + 6H,0(x)
OHpCILGJII/ITC TETUIOBOM 9(1)(1)CKT pCaKkuu U YKAXKUTE - 3TO 3K30- WJIN SHAOTCPMHUYICCKAA
peaxuus.

. TemnepatypHblif K03GGUIMEHT HEKOTOPOH peakuu paBeH 3. Kak u3MeHHUTCs CKOPOCTh

peakuu, €clu 3Ty PEaKIHI0 OCYIISCTBIISIOT CHAvaja MPU HOPMAIBHBIX YCIOBHSX, a
3aTeM MPH CTAaHIAPTHBIX YCIOBUSIX?

Paccunraiite ocmornueckoe masinenwe npu 37°C  20%-HOTO BOJHOTO pacTBOpa
TIIFOKO3bI (TUIOTHOCTH 1,081/MiT) Ui BHYTPUBEHHOTO BBEJICHHS ITPU OTEKE JICTKOTO.

. Berauciure pH pactBopa yKCyCHO#M KHCIOTHI ¢ KoHIeHTparwmen 0,05 Moib/n

Hanummre ypaBHeHue ruaponusa (B MOJEKYISpHOW W HOHHOM (dopme) HUTpara
Mar"usi. YKaXute NpoTOJIMTUYECKUE Mapbl CONPSKEHHBIX KUCIOT U OCHOBaHUil u pH
Cpenpbl.

. O0pazyercst 1 ocanok cynbdara Oapus TPU CMEIIUBAHUN PABHBIX 00BEMOB XJIOPHUIA

Oapus u cynbdata HaTpus ¢ koHueHnTpauuid o 0,0001 mons/n?

Bapmuanr 5.

1.

2.

6.

Boruncnute  3HaueHue sHepruu ['m60ca peakuuu ruapaTanud SUYHOTO anbOyMUHA
npu 50 °C, ecmu: AH® =-6,58 x/Ix/Monb; AS® = -9.5 JIx/ (MonbK).
B kaxom HaripaBiieHUH IPOU30MAET CMEIIECHUE PABHOBECHSI CHCTEMBI

N2 +3H2 g 2NH3 +92,4 KI[)K
Ipy  a) HOHWKEHUU TEMIlepaTypbl; O)NOBBILICHUM JaBICHUS;, B) YMEHBLICHUU
KOHIIGHTpALlUU aMMuaKa?

. IIpu 25°C ocMoTHYeCKOE TaBJICHHE BOJIHOTO pacTBOpa Oeika amp0yMHHA C MacCOBOWM

koHneHtpanuei 40 r/a pasHo 1,41 xI1a. BeraucauTs MoJIIpHYIO Maccy 3Toro Oenka.

. Berancnuts pH 0,01 M pactBopa kapOoHaTa Kanusl.
. Hammmmre ypaBHeHHMe Tuaponmsa (B MOJEKYJISIpHOW M HMOHHOW (opme) kapOoHara

KaJIAsl. YKQKHATE NPOTOJMTUYECKHUE IApbl CONPSKEHHBIX KUCIOT M OCHOBaHMi u pH
CpEeBl.
Pactesopumocts CaF, pasra 2,1-10 mons/n. Haiitu Kppp.

Bapuanr 6.

1.

2.

B03MOXXHO T caMONIPOM3BOIEHOE IPOTEKAHNE PEAKINH PU CTAaHJAPTHBIX YCIOBHSX:
4HCI(r) + Oy(r) <> 2 Cly(r) + 2H,0(x)
Kak crenyer W3MEHUTH TeMmIeparypy, KOHLEHTPAIUU DPEarupyrolfux BEIIECTB U
JaBIICHUE B CUCTEME
4NH3; (r)+ 30; (1) = 2N, (1) + 6H,0(k) + 1528 ]Ik,
9TOOBI CMECTHTh PAaBHOBECHE BIPABO?

. Beluncnuth ocMOTHYECKOE JaBJIEHUE pacTBopa, coaepskaiero 16 r caxapa C;H»0q1 B

350r Bogs! mpu 20°C. IlnotHOCTH pacTBOpa paBHa 1,05 r/mi.

. IInotHocTh 40%-r0 pacTBOpa a30THOM KuCIOTHI paBHa 1,25r/mi. Paccuurate pH u

MOJISUTBHOCTB 3TOTO PacTBOPA.

. Hanmmure ypaBHeHue runponausa (B MOJICKYJISIPHOM U MOHHOI (opme) arerara Kaius.

VYKaxxuTe NPOTOJUTUYECKHE NTAphl CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensbl.
PactBopumocTts okcamara Hukens — NiC,O4 3 wmr/n. Beruuciaure mnpowusBeneHue
pacTBOPpUMOCTHU

Bapmuanr 7.

1.

Tennooii 3pdext n n3menenue 3Hepruu [ m66ca mpu 25°C y1st peakiuu
CO,(r)+4H,(r) = CHy(T) + 2H,0(k)

cooTBeTcTBeHHO paBHbI -253,02 x/[x/mMonb u -130,1 xJ[x/mMons. Onpenenure A S mist

3TOM pEaKIUu.



. I3aMeHeHneM Kakux napaMEeTpoOB MOXKHO CMCCTHTb pPaBHOBECUC PCAKIIUHN

N, +3H; <> 2NH;; AH® =-92.4x %
B CTOPOHY KOHEYHBIX ITPOLYKTOB?

. 100 mu pactBOpa, conepxartiero 0,5T paCTBOPEHHOTO HERIEKTpoauTa, rpu 40°C umeer

OCMOTHMYECKOe JaBjicHue, paBHoe 142 «lla. Bperauciaute MOIsSIpHYHO —Maccy
PacTBOPEHHOTO BELIECTRA.

. Uemy paseH pH B 0,025 M pacTBOpe cepHOI KUCIOTHI.

Hanumure ypaBHeHue ruaponusa (B MOJEKYJSIPHOM W HMOHHOW (opMme) cuinkaTa
KaJIds. YKaXXUTe IMPOTOJMTUYECKUE Mapbl CONPSKECHHBIX KHUCIOT M OCHOBaHUM U pH
CpElBL.

6. BbMHCINTE KOHLEHTPAIMIO HMOHOB CBMHIA (I/1) B HACHIIIEHHOM BOIHOM PacTBOPE
xiopuaa ceunna (1P (PbCly)=1,6-10").
Bapmuanr 8.
1. Paccumrars 3HaueHue AG°og CIEIyIOIEH peakuud M YCTAHOBHTh, B KaKOM

HaIpaBJICHUHU OHA MOKCET IMPOTCKATh CaMOIIPOU3BOJIbHO B CTAHAAPTHBIX YCIOBUAX!

CHy(r) + COy(1) =2CO(r) + 2H,(T)

. TemmepatypHbiii K03(pPHUIIMEHT CKOPOCTH HEKOTOPOI peakuuu paBeH 3. Bo ckonbko pas

YBEJIMYUTCS] CKOPOCTh ATOU PeaKIiu, eciu MOBLICUTH Temmepatypy Ha 30 rpagycoB?
Onpenenure MOJSPHYIO Maccy yrieBoja, €ciau npu pactBopeHuu 1,71 r 3toro
Bemiecta B 100 T BObI IOTyd€eH pacTBOp ¢ Temmeparypoii kunenus 100,026 °C.

. BpluncinuTh mpoIEHTHYI0 KOHLIEHTpalMio pacTtBopa, cogepxaiuero 7,1 r Ba(OH), B

mutpe Boabl ¥ pH atoro pacteopa (p=1,1).

. Harmmmmre ypaBHeHHe Tuaponu3a (B MOJICKYJISIPHON U HOHHOH (hopMe) IMaHuAa Kaus

KCN. VkaxuTe MpOTONUTHYECKHE Mapbl COMPSHXKEHHBIX KHUCIOT M OCHOBaHMU u pH
CpEJBl.

. Ob6pazyercs nu ocafok cynbdara Kajablys, MPU CMENIMBaHUK paBHBIX 00beMoB H,SO4

u CaCl, omunakoBoit konuentpauu = 0,02 mons/n. (ITP CaS0,4=2,5-107).

Bapuanr 9.

1.

6.

Paccuuraiite 3Hauenue AG® 1y1s peakiiuy Py CTaHIAPTHBIX YCIOBUSIX
H,S(r) + 1,50,(r) = HO(x) + SO,(1)
U YKa)KUT€ HalpaBlieHUE MPOU3BOJIIBLHOTO TpoIlecca.

. Kak moBiusieT Ha cocTOsSIHUE PAaBHOBCCHA CUCTCMBI:

2CO (1) + Oy (1) 2COy(1)
YMEHBIIEHUE TEMIIEPATYPHI (7151 3TOr0 HYKHO BeIYUCINTH AH peakuun).
IIpu pactBopeHuu 2r cepbl B 24,7r OeH301a TemmepaTypa KHIICHUS pacTBOpa
noBeicwiiack Ha 0,81°C. M3 cKOJIBKUX aTOMOB COCTOUT MOJIEKyJa Cepbl B pacTtBope?
D0yITMoCKONmuYecKasi KOHCTaHTa OeH3oi1a paBHa 2,57.

. K 500r 0,98%-ro pactBopa ceproii kuciotsl godaswmm S500r Bombl. Onpenenure pH

MOJIy4€HHOTO PacTBOPA, €CIIU IUNIOTHOCTh PacTBOPA MPUHATH 3a 1 T/MIL.

Hanummre ypaBHeHHe ruaponusa (B MOJICKYJISPHOH W WOHHOW (opme) HUTpara
menu(Il). Ykaxure mpoTONMTHYECKUE Tapbl COMPSDKEHHBIX KUCJIOT U OCHOBaHM u pH
CpEIBl.
Berunciuts pH 0,01M pactBopa KCN

Bapuanr 10.

1.

2.

3.

BrrurcnuTe cTaHIApTHYIO DHTAIBIUI0 XEMOCHHTE3a, MPOTEKAIOIIET0 B aBTOTPO(HBIX
oakrepusx Thiobacillusdenitrificans:

6KNO3 (B) + SS(TB) + 2C3.CO3(TB) Aad 3K2804(TB) + 2C&SO4(TB) +2C02(TB) + 3N2(r)
VYkazaTh, KakKMMH U3MEHEHHSIMH KOHIICHTpPAIUil pearupyonix BEelIeCTB U JaBJICHUS B
CUCTEME MO’KHO CMECTHUTD BIIPABO PAaBHOBECHE PEAKIIUU

COx(1) + C (rpadur) «>2CO (7).

B 100r sdupa pactBopeHo 6,4r HEKOTOPOTO HEIIEKTPOIUTA. DOYIUTMOCKOTHYECKAs
KoHcTaHTa 3¢pupa paBHa 2,1. Touka kumenus pactBopa 36,65°C, a umcroro sdupa
35,65°C. BBIYUCIUTH MOJIIPHYIO Maccy BEIECTBA, PACTBOPEHHOTO B dpupe



4. Beraucure pH 0,003 M BoaHoro pactBopa asotuctoit kucaotsl (K, = 5-10)

5. Hanummure ypaBHeHHe THIpoiu3a (B MOJIEKYJISIpPHOM W HOHHOU (opme) cynbdpuaa
JUTHUS. YKaKNATE NPOTOJUTHYECKHE NMapbl CONPSIKEHHBIX KUCIOT M OCHOBaHMW n pH
Cpenpbl.

6. Beruncnuts pH 0,01 M pactBopa cynbdua autus.

Bapmanr 11.
1. PaccuuTarh SHTPONMIO pEAKIIMU MTPEBPALECHUS TTIOKO3bI B OpPraHu3Me:
C6H1206 (TB) + 602 (I‘) «— 6CO 2 (F) + 6H20()K)

2. Ilpu nossimenun temmnepatypsl oT 20 10 40 °C ckopocTh peakuuu yBeauuuiach B 9
pa3. Beruncaure TemneparypHslit K03 (GUIMEHT peakLuy.

3. Cxonbko rpammoB rmoko3bl CeHpCs pactBOpeHo B 500 mu1 BOJBI, €ClIM pPacTBOP
3akunaet mpu 100,5°C.

4. B 100 mu pactBopa conepsxkurcs 0,6 r ykcycHou kuciotsl. Kakosa pH pactBopa?

5. Hanumure ypaBHEeHHEe TUApPOIU3a (B MOJEKYJISIpHONH U MOHHOU (Gopme) XJiopuaa Meau.
VYKaxuTe MPOTOJUTUYECKHE MTAPhI CONPSKEHHBIX KUCJIOT U OCHOBaHMM U pH cpensbl.

6. byner nu Beimanate ocagok npu cMmemranuu 100 miu 0,02 M pactBopa HUTpara cBUHIA
¢ 200 m1 0,001 M pacteopa nomuna xamus (ITP Pbl,=1.1-10")

Bapuanr 12.

1. Bpluncaure cTaHmapTHOE 3HaueHUe SHepruu ['mb0ca KaTaIUTUYECKOTO OKHCIICHUS
3TaHoJja B IPUCYTCTBUHU KaTanas3bl:

H202()K) + CszoH()K) g CH3COH(F) + 2H20()K)

2. 3anuiuTe BhIPAXKEHHUE 3aKOHA JEUCTBYIOLIMX MAacc JJs NpSAMON U 0OpaTHOW peakiuH,
CUMTAasi UX MPOCTHIMHU:

C2H4 +H2 > C2H6.
Bo ckoiapko pa3 HM3MEHUTCA CKOPOCTh NPSAMOM peaklMH, €ClId YBEIUYUTh
KOHIIEHTPALMIO 3THIIEHA B 3 pa3a.

3. OmnpenenuTh MOJIIPHYIO MacCy BeIECTBa, €CIM €ro pacTBOp, colaepxkamuii 9 r
BemiectBa B 100r Bojbl, 3amep3aeT npu munHyc 2°C.

4. Boraucaute pH 0,01 M pactBopa ruapokcuaa ammonus K, (NH,OH) = 1,8 -1073.

5. Hanmmmre ypaBHeHHE THApoju3a (B MOJIEKYJISApHOW W MOHHOW (opme) cymbduma
1e3us. YKaKUTE MPOTOJUTUYECKHUE MAPbl CONPSIKEHHBIX KUCIOT M OCHOBaHWM u pH
CpEIBl.

6. byaet nu Beimagath ocanok npu cmemmuBanuu 100 mit 0,02 M pacTBopa HUTpaTa CBUHIIA
¢ 100 m1 0,001 M pactBopa xnopuna kansius (ITP PbCl,=1.6-107).

Bapuanr 13.
1. Beruuciaure AH® peakuuu:
2CH;CI(T) + 3 Oy(1) «» 2CO, (1) + 2H,0(x) + 2 HCI

Kakas 310 peakuus — 3k30- Wi SHIOTEPMHUUECKast?

2. Kak noBnusieT Ha COCTOSIHHE PABHOBECHS CUCTEMBI:

2CO (1) + O, <> 2CO(T)

a) ymenbienue koneHTpanuu CO,; 0) MOHMKEHNE AaBJIeHUs? 3alUIIATE BBIPAKCHHE
KOHCTaHTBl PABHOBECHS.

3 Ckomnbko rpamMmoB riutepuna C3HgO3 Hamo B3sITh HA 271 BOJBI, UTOOBI pACTBOP 3aKHUIIET
ipu 106°C( K. Bogsl = 0,52)

4.Paccuutaiire pH 0,005 M pactBopa Ba(OH),

5. Hanummre ypaBHeHHE Tuapoiu3a (B MOJEKYISPHOW M HOHHOW (opme) pojaHuia
Hatpusd NaSCN.  Ykaxure MNpOTOIUTUYECKUE Mapbl CONPSIKEHHBIX KHCIOT MU
ocHoBaHuil U pH cpenpl.

6. Berancnuts 1P docdara ceunna (I1), ecniu B 1 11 HACHIIIEHHOTO pacTBOPa COAECPIKUTCS
1.5:10 monb/n Pb3(PO,)s.

Bapuanr 14.
1. Beruucnure CTAHAAPTHYIO SHTAJIBIINIO PCAKIINU MMPCBPAIICHUA TJIFOKO3bI B OPTraHU3ME!:



C6H1206 (TB) +602 (F) «— 6CO 2 (F) + 6H20 ()K)

2. Kax M3MEHHTCS CKOPOCTh PEaKIUH NPHM OXJIAXKIEHHU peakiuoHHOM cmecu Ha 20°C,
€cJIM TeMIepaTypHbIi ko3 duuneHt g pasex 37

3. Beruncnauts Temneparypy KpUcTasIM3aliy BogHOro pactBopa kapbamuaa NH,CONH,
B KoTopoM Ha 100 mozei Boabl mpUXoauTcsi 1 MOJIb paCTBOPEHHOI'O BELIECTBA.

4. Paccuuraiite pH 0,005 M pactBopa cuauiabHo# kucinotel (HCN).

5. Hamumure ypaBHeHue ruapoiin3a (B MOJEKYJISIpHOW U HOHHOU (popMe) HUTpaTa CBUHIIA
Pb(NO3); . YKaxuTe NpoTOIUTHYECKHE Taphl CONMPSKEHHBIX KMCIOT M OCHOBaHUM 1 pH
CpEelBl.

6. Beruncnuts pH 0.01M pactBopa kapOoHaTa HaTpus

Bapmuanr 15.
1. Beraucauts nzmenenue sarponuu (DSP) B peakuun:
2NH3(r) + HaSO4(x) = (NH4)2SO4(T)
2.Kak noBnuseT Ha COCTOSIHUE PaBHOBECHUSI CUCTEMBI:
2CO (1) + Oy <> 2COx(1)
a) ymenbiienne koHneHTpauun CO,; 0) MoHWKEeHNEe NaBJICHH? 3aNUIITUTE BhIpAKCHUE
KOHCTAHTbI PABHOBECHSI.

3. BeUMCINTE OCMOTHYECKOE JABJIICHUE pacTBOpa, conepxaiiero 16r caxapa CjoH»Oq; B
350r Boas! mpu 20°C. IlnotHOCTH pacTBOpa paBHa 1,05 r/mi.

4. Beruuciure pH 0,0025 M Boasoro pactsopa azotuctoil kucnotsl (K, = 5:10%)

5. Hanmmure ypaBHeHHe TuAponu3a (B MOJEKYJISpPHOM M HOHHOH ¢opme) cynbpura
1e3usd. YKaKUTE MPOTOJUTHYECKHE Mapbl CONMPSKEHHBIX KUCIOT W OCHOBaHUM u pH
CpElBl.

6. Bemazer nu ocanok npu cimaHuu 1o 1 mutpy 0,02 M pacTtBopoB HUTpaTa cepedpa u
OpoMua HaTpusl.

KonrpoabHnas padora 2.

Pazgean: 5-7.

Bapmuanr 1.

1. 300pa3ute 351eKTpOHHYIO U TpapHUuECcKyIo 3JIEKTPOHHYIO (POPMYIIbI aTOMOB, BXOASIINX
B coequHeHune H,Se. Omnpenenure, Kk kakomy ceMeicTBy (s,p,d,f) OTHOCATCS 37€MEHTHI.
VYkaxure BUJ CBS3H, MOJISAPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.

2. Paccunrars pH aneratHoil OydepHoil cucTeMBbl, COCTOSIIEH W3 PACTBOPOB YKCYCHOM
KHCJIOTHI M alleTaTa HaTpHsl OAMHAKOBOM KOHLIEHTPAIMM B COOTHOLIEHUH 1:5.

3. OmpenenuTe BHYTPEHHIOI M BHEIIHIOW CQephl, 3apsabl KOMIUIEKCHOTO HOHA |
KOMILJIEKCOOOpa3oBareisi, KOOPAMHALMOHHOE YHCIO KOMIUIEKcooOpa3zoBareiss U
JNEHTaHTHOCTb JuragaoB B coenuneHuu [Pd(H,0),(NH;),|Cl,. Hanumute BbipaxeHue
U1l KOHCTAHThI HECTOMKOCTH KOMILJIEKCA U HA30BUTE €TO0.

4. Paccuwmraiite D.J[.C. K0OaIbT-KaIMHEBOTO DIEMEHTA C KOHIEeHTpaueld noHoB Cd*'=
1072 mons/n, nonos Co?", pasnoii 10 mons/m.

(¢%(Cd?*") =- 0,403 B; ¢°(Co) = - 0.29 B).
5. TlonGepute KO3PGUIMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
KMHO4+ H202 — MI’IOQ + 02 + KOH + HzO
Ob6ocHyiiTe BO3MOXXHOCTb MPOTEKAHUS PEAKIIMU B CTAHAAPTHBIX YCIOBHSIX, UCTIONb3YS
TaOJIMYHBIC JAHHBIC CTAHJAPTHBIX PEIOKC IMOTCHIIHAIIOB.

6. Harumure ¢opmyiy MHUILEIUIBI, TIOTYYEHHONW CIIMBAaHUEM PAaBHBIX 00BEMOB PacTBOPOB

0,01M KClu 0,02 M AgNOs. IlpuBeaute HazBaHUsI BCEX CIIOEB MUIIEIUTHI.

Bapuanr 2.
1. M300pa3ute 35IeKTpOHHYIO U TpapUUueCcKyto 3JIEKTPOHHYIO (POPMYJIbI ATOMOB, BXOASLINX
B coenuHenune NHj. Omnpenenure, k kakoMy cemMeicTBy (s,p,d,f) oTHOCSTCS 371€MEHTBHI.
VYkaxure BUJ CBSA3H, MOJISIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.



2. Paccuutats pH ruapodochatHoit OydepHOil cucTeMbl, COCTOAIIEH W3 PacTBOPOB

ruapodochara u guruapodocdara HaTpus OJINHAKOBON KOHLEHTpaluu B
cooTHoIEeHuH 1:5.

3.0mpenenute BHYTPEHHIOK U BHEIIHIOW cdepbl, 3apsapl KOMIUIEKCHOIO HMOHA U

KOMIUIEKCOOOpa3oBatTeisi, KOOPAWHAIMOHHOE YHCIO KOMIUIEKCOOOpazoBaTenst H
neHTaHTHOCTh JirangoB B coenuHeHnn K,[Cd(CN)y]. Hamumure BbIpaskeHue st
KOHCTAHTBI HECTOMKOCTH KOMIUIEKCA U HA30BUTE €TO0.

. Beruucnute 2./1.C. MeIHO-IIMHKOBOTO AJIEMEHTa, KOHIICHTPAIIMK KOHOB MEIU U ITMHKA B

koTopoM paBHbl 0,001 1 0,01 mMounb/m.
(¢%(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B.
3aKOHYMUTh ypaBHeHHME peakiuu. OnpenenuTb HampasieHue nporexkanuss OBP (B
OpsMOM WM OOpaTHOM HAaNpaBlIEHWHM)  MpPH TIOMOIIM CTaHNAPTHBIX PEIOKC-
MIOTEHIIMAJIOB:

Kzs + KzMnO4 +H20 =S+...

. Hamumure CI)OpMy.]'Iy MUICIIBI, HOHy‘IGHHOﬁ CJIMBAHHUECM pPAaBHBIX 00BEMOB PacTBOpPOB

0,001M KClu 0,02 M AgNOs;. [IpuBeauTe Ha3BaHUS BCEX CIIOEB MUIICILIIBI.

Bapuanr 3.

1

. I300pasute 37eKTPOHHYIO U Tpa@UuecKyIo 3IEKTPOHHYIO (POPMYIIBI aTOMOB, BXOISIINX

B coenunenne FeCls. Onpenenure, k KakoMy ceMeUcTBY (S,p,d,f) oTHOCATCS IIEMEHTHI.
VYkaxkure BUJ CBSA3H, MOJISAPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.

. Paccunrars pH aueratHoil OydepHoil cucTeMbl, COCTOSLIEN U3 PACTBOPOB YKCYCHOM

KHCIIOTHI U alleTaTa HaTpHsl OJJUHAKOBOW KOHIEHTpalluu B cooTHomeHuu 1:10.
Omnpenenure BHYTPEHHIOIO M BHEIIHIOW cdepbl, 3apsalibl KOMIUIEKCHOTO HOHA U
KOMIUIEKCOOOpazoBarTeis, KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3zoBaTens |
JNEHTAaHTHOCTH JinranaoB B coequHernu Na[Sb(H,0), (SO,);]. HanumuTe BhIpaxeHue
JUISL KOHCTaHThl HECTOMKOCTH KOMILJIEKCA U HA30BUTE €rO.
Boruucautes 3.J1.C. MeIHO-IIMHKOBOTO 3JEMEHTA, KOHIEHTpAaIus HOHOB MEIU B
kotopoM =0,01momb/71, a KoHIIeHTpanus HoHOB InHKa = 0,001 MonB/m.
(E° Cu*/Cu = 0.34 B; EoZn*/Zn=-0.76 B)
3aKkoHYUTh ypaBHeHWE peakiuu. Onpeaenuth HampariaeHue mnporekanus OBP (B
npsiMOM WM OOpaTHOM HAmpaBlICHWHM)  TMPU TIOMOINUA CTAHIAPTHBIX  PEJOKC-
MOTEHIIUAJIOB:

KMIlO4+ KZSO3 + HzO =

. Hanumure dopMyity MUILENIbl, MOJIYYEHHON CIMBAaHUEM PaBHBIX 0OBbEMOB PacTBOPOB

0,IM KIu 0,01 M AgNOs;. [TpuBeauTe Ha3BaHUs BCEX CIIOEB MUILICILIIBI.

Bapuanr 4.

1.

N300pa3uTte 31eKTPOHHYIO U IPaUuECcKyI0 IIEKTPOHHYIO ()OPMYJIBI aTOMOB, BXOISIIINX
B coequnenue H,O. Ompenenute, kK Kakomy ceMeicTBy (s,p,d,f) oTHOCSTCS BrIEMEHTHI.
VYKakuTe BUJ CBSI3H, TOJSIPHOCTh M MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYIIbI.

. Paccunrars pH anerarHoii OydepHoil CUCTEMBI, COCTOAIICH U3 PACTBOPOB YKCYCHOM

KHCIIOTHI U alleTaTa HaTpHsl OJJMHAKOBOW KOHIIEHTpaluu B cooTHomeHuu 10:5.
Onpenenute BHYTPEHHIOI W BHEIIHIO CQEpbl, 3apsabl KOMIUIEKCHOTO HOHA U
KOMIUIEKCOOOpa3oBareis, KOOPAMHAIIMOHHOE YMCIO KOMIUIEKCOOOpa3zoBaTens |
neHtanTHOCcTh JuranaoB B coenunennn K [Fe(CN)4(H,0),]. Hanummure BbipaxeHue
JUISL KOHCTaHThl HECTOMKOCTH KOMILJIEKCA U HA30BUTE €rO.

. Onpenenute DJIC KOHIIEHTPAIMOHHOTO TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM OJUH

HukeneBbli (N1) 1eKTpoJ HaXOAUTCS B PaCTBOPE C aKTHMBHOW KOHLIEHTpalUeld HOHOB
Ni?*, pasuoit 10* Momb/s1, a Ipyroii Takol ke 3JIEKTPO] - B PACTBOPE C AKTHBHOM
KOHLeHTpauueil nonos Ni2*, paBroit 1072 Mob/1.
3akoHUYUTH ypaBHeHUE peakiuu. Onpenenuts HampasieHue mnporekanus OBP (B
npsMOM Wi OOpaTHOM HaNpaBJIEHWH) TPU TOMOIIM CTaHAAPTHBIX pPEIOKC-
MIOTEHIINAJIOB:

KI + KzCI‘207 + HzSO4 = Iz + ...



6. Harmummre Qopmyny MuLIesIbI, MOTYyYSHHON CIIMBAaHUEM PaBHBIX 00BEMOB PacTBOPOB
0,02M KOH u 0,02 M Fe(NO3);. [IpuBeauTe Ha3BaHUS BCEX CIIOEB MUIICILIBI.

Bapmuanr S.

1. M300pa3ute 35IeKTpOHHYIO U TpapHUuECcKyto 3JIEKTPOHHYIO (POPMYJIbI ATOMOB, BXOASIINX
B coenunenrne PHs;. Onpenenure, k kakomy ceMelcTBY (S,p,d,f) oTHOCATCSA 37€MEHTHI.
VYKaKuTe BUJ CBA3H, OJISIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccumnrars pH aueratHoil OydepHOil cucTeMbl, COCTOSIIEH U3 PacCTBOPOB YKCYCHOM
KHCJIOTHI M alleTaTa HaTpHsl OAMHAKOBOM KOHLIEHTPAIIMM B COOTHOLIEHUH 2:5.

3. OmpenenuTe BHYTPEHHIOI M BHEIIHIOW CQephl, 3apsAabpl KOMIUIEKCHOTO HOHA |
KOMILJIEKCO0Opa3oBareisi, KOOPAMHALMOHHOE YHCIO KOMIUIEKcooOpa3zoBareias U
neHTaHTHOCTh JmrannoB B coenuHeHun K;[Fe(CN)g]. Hanummre BbIpakeHue st
KOHCTaHThl HECTOMKOCTH KOMIUIEKCA U HA30BUTE €rO.

4. Bpruucnute 9.J1.C. MeIHO-LIMHKOBOIO JJIEMEHTA, KOHILIEHTpalUs HOHOB MEAU B
kotopoM =0,005 moub/11, a KoHIIeHTpaIus HoHOB 1TuHKa = 0,001 Mob/11.

(E° Cu?*/Cu = 0.34 B; E°Zn**/Zn=-0.76 B)

5. 3akoHuMTh ypaBHeHME peakiuu. OnpenenuTb HampasieHue nporexkanuss OBP (B
IpsIMOM WM OOpaTHOM HAampaBiICHUHM) IMpPU MOMOIIM CTaHIAPTHBIX  PEJOKC-
MIOTEHIINAJIOB:

NaAsO, +1I, + NaOH — Naz;AsO,+

6. Hannmmure (opMyity MULEIUIBI, TOJIy4€HHON CIIMBAaHUEM paBHBIX 0OBEMOB PacTBOPOB

0,0IM K,CrO4 u 0,01 M AgNOs. IlpuBeante HazBaHUsI BCEX CIIOEB MUIIEIUIHI.

Bapuanr 6.

1. 300pa3ute 31eKTPOHHYIO U IpaQUuecKyIo IEKTPOHHYIO (OPMYJIIbI aTOMOB, BXOISIINX
B coequnenue HI. Onpenenure, k kakoMmy cemeicTBy (s,p,d,f) OTHOCSTCS DIIEMEHTHI.
VYKaxuTe BUJI CBSA3H, MOJIIPHOCTD U MPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIBI.

2. Paccuurare pH rumpodocdarHoit OydepHOil CHCTEMBI, COCTOSIIEH W3 PacTBOPOB
ruapodochara u  gurugpodocdara HaTpUs  OAMHAKOBOM  KOHIIGHTpAIlMM B
COOTHOILIEHUH 2:5.

3. HazoBure coemunenne [Ni(NH3);(H,0)3]SO4. Hamumure ypaBHEHHS TEpPBUYHOM U
BTOPUYHOW JIMUCCOIMAIIMA O3TOTO COEJUHEHUsS B BOJHBIX pAcTBOpaX M BBIPA3UTE
KOHCTaHTY HECTOMKOCTH.

4. Onpenenure 3/IC raapBaHUYECKOTO dJIEMEHTa, B KOTOpoM kaamueBbiit (Cd) anekTpon
HAXOJWUTCA B PacTBOPE C aKTUBHOM KoHLeHTpanueil nonos Cd, pasHoit 10 monb/m1, a
cBUHLOBEINA (Pb) s1eKTpox — B pacTBOpe ¢ aKTMBHOM KOHIEHTpamueil MOoHOB Pb*,
paBHo#i 1072 MOJIB/II.

5. [MonGepute KO3PPUIUEHTH HOHHO-3JICKTPOHHBIM METOJIOM:

MnS + HNO3; — MnSO,4 + NO; + H,O
O06ocHyiiTe BO3MOKHOCTh IIPOTEKAHUSI PEAKIIUA B CTAHJAPTHBIX YCIOBHSX, UCIONB3YS
TabIUYHbIC JaHHbIE.

6. Harmummre popmysmy MUIIEIUTBI, TOTYYCHHON CIIMBAHUEM PaBHBIX 0OBEMOB PacTBOPOB

0,001M KI u 0,02M AgNOs. [IpuBeaute Ha3BaHUS BCEX CIOEB MUIIEIIBI.

Bapuanr 7.

1. U300pa3ute 21eKTPOHHYIO B IPaQUUeCcKyIO AIEKTPOHHYIO OPMYITBI aTOMOB, BXOISIITIX
B coenuHenue C,H, Omnpenenute, kK KakoMy ceMeHCTBY (S,p,d,f) OTHOCSATCS 2JIEMEHTHI.
YKaXuTe BUJI CBS3H, MOJIIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJICKYJIBIL.

2. Paccunrare pH ameratHoii OydepHON CHCTEMBI, COCTOSIIEH U3 PACTBOPOB YKCYCHOU
KHCIIOTHI M alleTaTa HaTpys OJJMHAKOBOW KOHIICHTPAIMU B COOTHOIICHUU 3:5.

3. Onpenenutre BHYTPEHHIOIO W BHEIIHIO CQepbl, 3apsapl KOMIUIEKCHOTO HOHA U
KOMIUIEKCOOOpa3oBarTeisi, KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBaTeiss |
JNEeHTAaHTHOCTH JiuranjoB B coeauHeHnu [Pd(H,O)(NH;),Cl]|Cl. Hanummre BeipaxkeHue
JUTSE KOHCTaHTBl HECTOMKOCTH KOMILJIEKCA U HA30BHUTE €rO.

4. Bpruucautrs I.J[.C. MEIHO-UIMHKOBOTO JJIEMEHTA, KOHLIEHTPAIMs HOHOB MEIHU B
kotopom =0,005 mMob/11, 2 KOHIIEHTpanws HOHOB IrHKA paBHa 0,001 Moib/II.



(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).
5. [log6epure KO3HPUITUEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:

NaNO, + K,Cr,07 + H,SO4 — NaNOj + Cr,(SOy4); + K,SO4 + H,O
OO6ocHyliTe BO3BMOXHOCTh MPOTEKAHUS PEAKIIMA B CTAHJAPTHBIX YCIOBHSIX, UCIIOJIB3YS
TaOJUYHEIC JaHHEIC.

6. Hanummre ¢opMyity MHIIEIIIBI, TOJYY€HHON CJIMBAHUEM PaBHBIX 00BEMOB pPacTBOPOB
0,0IM KI u 0,02 M AgNO;. IlpuBeante Ha3BaHUsI BCEX CIIOEB MULIEIUIBI.

Bapmuanr 8.

1. I300pa3ute >7eKTPOHHYIO U TPaPUIECKYIO FJIEKTPOHHYIO (POPMYJIIbl aTOMOB, BXOASIIIUX
B coenunenne CHy. Ompenenure, K kKakoMy ceMecTBYy (s,p,d,f) OoTHOCSTCS 37€MEHTHI.
VYKakuTe BUJ CBA3H, OJIIPHOCTD U POCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuutat pH rumpodocdartHoit OydepHOil cHCTeMbl, COCTOAIIEH U3 PacTBOPOB
rugpodochara w  guruapodocdara HATPUS  OJUHAKOBOM  KOHIIGHTPAlMH B
COOTHOUIEHUH 4:5.

3. OmpenenuTe BHYTPEHHIOI M BHEIIHIOW CQephl, 3apsabl KOMIUIEKCHOTO HOHA |
KOMIUIEKCOOOpazoBarTeisi, KOOPAWHAIMOHHOE YHCIO KOMIUIEKCOOOpazoBarenst H
NeHTaHTHOCTH JuTan1oB B coequHeHnu K [Cd(CN);(H,0O)]. HanumuTe BeIpakeHHE TSI
KOHCTaHThl HECTOMKOCTH KOMILJIEKCA U HA30BHUTE €rO.

4. Bpruucnute O.J1.C. MeIHO-LIMHKOBOIO JJIEMEHTA, KOHILIEHTpalUs HOHOB MEAU B
kotopoM paBHo 0,0001Mo1b/11, a KOHIIEHTpaIUs HOHOB 1HKA paBHO 0,005 MOJIB/JI.

(E° Cu?*/Cu = 0.34 B; E° Zn**/Zn=-0.76 B).
5. [Non6epure k03P PUIMEHTH HOHHO-3JIEKTPOHHBIM METOJIOM:
CI’C13 + BI’2 + KOH — KzCI’O4 + KBr + HZO + KClI
O6ocHyiiTe BO3MOKHOCTh IPOTEKAHUSI PEAKLIMU B CTaHJAPTHBIX YCIOBUSX, UCMONB3YS
TaOJIMYHBIC JTAHHBIC.

6. Harmummre Qopmysy MULIesIbl, MOTYyYeHHON CIIMBAaHUEM PaBHBIX 00BEMOB PacTBOPOB

0,01M KOH u 0,01 M AI(NO3);. [TpuBeuTe Ha3BaHUS BCEX CIIOCB MHIICIUTHL.

Bapuanr 9.

1. 300pa3ute 31eKTPOHHYIO U IpaQUUecKyIo IEKTPOHHYIO (OPMYJITBI aTOMOB, BXOISLINX
B coenunenne C,Hy. Ompenenute, K KakoMy ceMeucTBy (s,p,d,f) OTHOCSATCS dyIeMEeHTHI.
VYkaxuTe BUJ CBSA3H, MOJIIPHOCTD U MPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccuurare pH runmpodocdarHoit OydepHOil CcHCTeMBI, COCTOSIIEH W3 PacTBOPOB
ruapodochara u  guruapodocdara HATpUS OJUHAKOBOW  KOHIEHTpALUU B
cootHomieHuu 4:1.

3. Omnpenenure BHYTPEHHIOIO M BHEIIHIO CQepbl, 3apsibl KOMIUIEKCHOTO HOHA U
KOMIUIEKCOOOpa3oBareisi, KOOPIWHAIMOHHOE YHCIO KOMIUIEKCOOOpa3oBarensl W
JIEHTAHTHOCTh JIMTaHaoB B coeauHeHuH Na [Sb(C,0,),]. Hanmummure BhIpakeHHUE IS
KOHCTAHTBI HECTOMKOCTH KOMIUIEKCA U Ha30BUTE €TO0.

4. Bpruucautrs I.J[.C. MEIHO-UIMHKOBOIO JJIEMEHTA, KOHLEHTpAIMs HOHOB MEIHU B
kotopom =0,003 mMob/11, 2 KOHIIEHTparys HOHOB IHKA paBHa 0,001 Monb/1I.

(¢°(Cu) = 0.34B; ¢ °(Zn) =- 0,76 B).
5. [Mon6epute K0O3PPUIMEHTH HOHHO-JICKTPOHHBIM METOJIOM:
KMDO4+ HZO )+ HQSO4 — MI’ISO4 + 02 + KzSO4 + HZO
O06ocHyiiTe BO3MOKHOCTh IPOTEKAHUSI PEAKIIMA B CTAHJAPTHBIX YCIOBHSX, UCIOB3YS
TaOJIUYHbIC JaHHbIE.

6. Hamummre dhopMyIry MUIIEIUTBI, TIOTYYEHHONW CTUBAHUEM PABHBIX 00BEMOB pPAaCcTBOPOB

0,01M KCI u 0,02 M AgNO;. I[IpuBenute Ha3BaHUS BCEX CJIOCB MHUIIEILIBI.

Bapuanr 10.
1. M300pa3ute 351eKTpOHHYIO U TpapUUECKyI0 3JIEKTPOHHYIO (POPMYIIBI ATOMOB, BXOASIINX
B coenuHeHue BeF,. Onpenenute, kK kakoMy ceMeicTBy (s,p,d,f) OTHOCATCS DJIEMEHTHI.
VYKkaxxute BUJ CBSI3U, IMOJISIPHOCTb U IIPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBIL.
2. Paccunrare pH ameratHoit OydepHON CHCTEMBI, COCTOSIIEH U3 PACTBOPOB YKCYCHOM
KHUCJIOTHI M alleTaTa HaTpHsl OIMHAKOBOW KOHLIEHTPAIIMM B COOTHOILIEHHH §:5.



3.

Omnpenenure BHYTPEHHIOK U BHEUIHIOKO c¢epbl, 3apsabl KOMIUIEKCHOTO HOHA H
KOMIUIEKCO00 pa3zoBaTens, KOOPJIWHAIIMOHHOE YHCIO KOMIUIEKCOOOpa3oBareist U
JNeHTaHTHOCTh uranioB B coeanneHnu K;[Fe(CN)s(H,O)]. Hanummre BeipakeHue st
KOHCTaHTbl HECTOMKOCTH KOMIIJIEKCA U HA30BUTE €TO.

Boruucoutes 3./[.C. MeIHO-IIMHKOBOTO 3JEMEHTA, KOHLEHTpauus HOHOB MEIU B
kotopoMm = 0, 1Mosb/11, a KOHIIEHTpalus HOHOB ITuHKa paBHO 0,0001 mMonb/1.

(¢°(Cu) = 0.34B; ¢ °(Zn) = - 0,76 B).

. [Toxbepure kK03 HUITMEHTH HOHHO-3JIEKTPOHHBIM METOIOM:

KI + K,Cr,0O7 + HSO4 = I + Cr; (SO4)3 + K, SO4 + H,O
OGocHyITE BO3MOKHOCTD MPOTEKAHKS PEAKIIMM B CTAHIAPTHBIX YCIOBHUSX, HCIIOIB3YsI
Ta6JII/IIIHLIe JAHHBIC.

. Hanumure dopMyily MULENIbI, TOJYyYEHHON CIMBAHUEM PaBHBIX 0OBbEMOB PacTBOPOB

0,001M K;,S u 0,01MAgNOs. [IpuBennrte Ha3BaHUs BCEX CIOEB MUIIEILIBI.

BapuanT 11.

1.

N3o0pasute 2neKTPOHHYIO U TparUecKy0 JIEKTPOHHYIO (POPMYIIBI AaTOMOB, BXOISAIIUX
B coeaunenune BCls;. Onpenenure, k KakoMy ceMeHCTBY (S,p,d,f) OTHOCATCS 3/eMEHTHI.
VYKakuTe BUJ CBA3H, OJISIPHOCTb U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIbI.
Paccuntats pH ruapodocdarnoit OydepHoil cuctembl, cocTosied U3 pacTBOPOB
rugpodochara w  guruapodocdara HATPUSL  OJUHAKOBOH  KOHIIGHTPAllMH B
cooTHoUIeHUH 4:5.

Omnpenenute BHYTPEHHIOID W BHEUIHIOIO Cc(epbl, 3apsasl KOMIUIEKCHOTO HOHA H
KOMILIEKCOOOpa3oBareisi, KOOPAMHAIIMOHHOE YHUCIO KOMIUIEKcOOOpa3zoBareis H
JNEHTaHTHOCTb JuraHaoB B coenuHeHud [Fe(CN),(H,0),(NH;),]Cl.  Hanummure
BBIpa)KEHUE Il KOHCTAHThl HECTOMKOCTH KOMIUIEKCA M Ha30BUTE €r0.

. Beruncnure 3.J1.C. rampBaHMYECKOro 3JIeMEeHTa, 00pa30BaHHOTO MAarHHUEM H MEJbIO

KOHIICHTpAIIUsI HOHOB MarHusi B KotopoM paBHO 0,001 Moub/11, a KOHLEHTpAIXS HOHOB
meau paBHo 0,01 Moib/m.
(¢° Cu?*/Cu = 0,34 B; 9°Mg>"/Mg=-1,18 B).

. [Tonbepure kK03 HUITMEHTH HOHHO-3JIEKTPOHHBIM METOIOM:

KMI]O4+ H202 — Ml’l02 + 02 + KOH + HzO
O6OCHYI7ITG BO3MOXHOCTD IMPOTCKAHUA PCAKINN B CTAHAAPTHBIX YCIOBUAX, UCIIOJIb3Y
TaOJIMYHEIE JaHHBIC.

. Hanmummre ¢opmyity MHUIIEIUIBI, TONyY€HHON CIIMBAaHUEM pPaBHBIX 00BbEMOB PacTBOPOB

0,001M K5S u 0,01M Cu(NOs),. [IpuBeauTe Ha3BaHMS BCEX CIIOEB MULICIUIHI.

BapuanT 12.

1

. I300pasuTte 371eKTPOHHYIO ¥ TPa@UIeCcKyI0 SICKTPOHHYIO (OPMYIIBI aTOMOB, BXOISIITUX

B coenunenune HCI. Ompenenute, k Kakomy ceMelcTBy (s,p,d,f) oTHOCSTCS 37€MEHTHI.
VYKakuTe BUJ CBA3H, OJIIIPHOCTD U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

. Paccunrare pH amneratHoit OydepHON CHUCTEMBI, COCTOSIICH M3 PacCTBOPOB YKCYCHOM

KHCIIOTHI M alleTaTa HaTpys OJUHAKOBOW KOHIICHTPAIMU B COOTHOIICHUH 1:1.
HazoBute coegunenue [Ni(NH;),(H,0),]SO4. Hanummre ypaBHEHUS NEPBUYHON H
BTOPUYHOW JUCCOLMAIIMK ATOTO COEAMHCHUS B BOJHBIX PAcCTBOpPaxX U BBIPA3UTE
KOHCTaHTY HECTOMKOCTH.

. Borunciaure 3.J1.C. ranpBaHHYECKOro 3J€MEHTa, 0Opa30BaHHOTO MarHHEM W MEJbIo,

KOHIIEHTpAallMsi HOHOB MarHus B KoTopoM paBHO 0,01 mMomb/i1, a KOHLIEHTpalKsl HOHOB
Mmeau paBHO 0, 1 Moub/1.

(¢° Cu?*/Cu = 0,34 B; 9°Mg>"/Mg=-1,18 B).

3akoHUYUTH ypaBHeHUE peakiuu. Onpegenutb HampasieHue mnporekanus OBP (B
npsMOM MU  OOpaTHOM HAMpaBJIEHWH) TPU TOMOIIM CTaHAAPTHBIX pPEIOKC-
noreunuanos: K>S + KoMnO4 +H,O =S + ...

. Hanumure dopMyity MUIENIbl, MOJIYYEHHON CIMBAaHUEM PaBHBIX 00bEMOB PacTBOPOB

0,02M FeCl; u 0,02M NaOH. [IpuBeante Ha3BaHHs BCEX CIOEB MUIICILIBI.

Bapuanr 13.



1. 300pa3ute 31eKTPOHHYIO U IpaQUuecKyIo AIEKTPOHHYIO OPMYITbI aTOMOB, BXOISIINX
B coenunenue H,S. Onpenenure, k kakomy ceMelcTBY (S,p,d,f) oTHOCATCS 37€MEHTHI.
VYkaxkute BUJ CBSI3U, MOJSIPHOCTh U IPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccunrars pH aueratHoil OydepHoil cucTeMbl, COCTOSIEH U3 PacTBOPOB YKCYCHOM
KHCJIOTHI U alleTaTa HaTpUsl OIMHAKOBOM KOHIIEHTPALIMK B COOTHOILIEHUH 6:5.

3.0mpenenuTe BHYTPEHHIOK U BHEIIHIOW cdepbl, 3apsAapl KOMIUIEKCHOIO HMOHA U
KOMIUIEKCOOOpazoBatTeis, KOOPAMHAIIMOHHOE YHCIO KOMIUIEKCOOOpazoBaTens |
neHTaHTHOCTh JiranfgoB B coenuHeHnn K,[Cu(CN)y]. Hamumure BbIpaskeHue st
KOHCTaHTBI HECTOMKOCTH KOMILJIEKCa i Ha30BUTE €TO.

4. Beraucauts D.J1.C. ralbBaHMYECKOTO JJIEMEHTa, 00pa30BaHHOTO MAarHHUEM W MEJbIO
KOHIIEHTpallMsi MOHOB MarHusg B KoTopoMm paBHO 0,0001 Momib/i, a KOHIIEHTpalus
nOHOB Meu paBHO 0, 1 MOJIB/II.

(¢° Cu*/Cu = 0,34 B; ¢°Mg*"/Mg=-1,18 B).

5. 3akoHuuTh ypaBHeHHME peakuuu. OmnpenenuTh HanpasieHue mnporekanus OBP (B
OpsMOM WM OOpaTHOM HampaBlI€HWH)  NpPU MOMOLIM CTaHJAPTHBIX PEIOKC-
MOTEHIIUAJIOB:

KMnO4 + K»,SO5 + H,O =

6. Harummure Gopmyiry MUIIECIIIBI, TTOJYYSHHOW CIIMBAHUEM PaBHBIX 00BEMOB PacTBOPOB

0,01M FeCl, u 0,02 M Na,S. IIpuBeaute Ha3BaHUsI BCEX CIOCB MUIICIUIHI.

Bapuanr 14.

1. I300pa3ute 3JeKTPOHHYIO U TPaPUUECKYIO FICKTPOHHYIO (POPMYJIbl aTOMOB, BXOASIIIUX
B coenuHenue CCly. Onpenenute, kK KaKOMy CeMEUCTBY (s,p,d,f) OTHOCSATCS 37€MEHTHI.
VYKaxxute BUJ CBSI3U, MOJSIPHOCTh U TPOCTPAHCTBEHHYIO CTPYKTYPY MOJIEKYJIBI.

2. Paccunrars pH aneratHoil OydepHOoil cucTeMbl, COCTOSIICH U3 PACTBOPOB YKCYCHOM
KHUCJIOTHI U alleTaTa HaTPUsl OJIMHAKOBOM KOHIIEHTPAIIMK B COOTHOIICHHUH 3:5.

3.0mpenenute BHYTPEHHIOK U BHEIIHIOW cdepbl, 3apsabl KOMIUIEKCHOTO HMOHA U
KOMILIEKCOOOpa3oBaTeisi, KOOPAMHAIIMOHHOE YHCJIO KOMIUIEKcooOpazoBarens U
JNEeHTAaHTHOCTH JranaoB B coequHeHnn Na [Co(SOy4)2(NH;),]. Hanmumure BeipaxkeHue
JUTSl KOHCTaHThl HECTOMKOCTH KOMILJIEKCA U Ha30BUTE €TO0.

4. Beraucauts 9.J1.C. ranpbBaHUYECKOTO AJIEMEHTa, 00pa30BaHHOTO MarHWEeM W MEIbI0
KOHIIGHTpalusi MOHOB MarHusi B KoTopoMm paBHO 0,00001 Moisb/n, a KOHIEHTpauus
noHOB Meau paBHO 0,05 Mot/

(¢° Cu?*/Cu = 0,34 B; ¢°Mg>"/Mg=-1,18 B).

5. 3akoHUMTh ypaBHeHHE peakuuu. OnpenenuTs HampabieHue nporekanuss OBP (B
NpsSIMOM ~ WJIM  OOpaTHOM HAmNpaBJICHHH) TPU TIOMOIIM CTAHJAPTHBIX PEIOKC-
MOTEHIIUAJIOB:

NaAsO, +1I, + NaOH — Na3;AsO4+
6. Hamumure ¢dopMyiny MULEIBI, MOTYYCHHONW CIMBAaHUEM pPaBHBIX OOBEMOB pPacTBOPOB
0,001M K5S 1 0,01M Cu(NOs),. [IpuBeaute Ha3BaHMs BCEX CIIOEB MULIEIUIBI.



_ KOMILUIEKT 3ATAHAM JJ151
CAMOCTOSITAJIBHON AYAUTOPHOM PABOTHI OBYYAIOIIIETOCSI (CAPO)
O JUCHUILJIUHE «XUMMSI»

Pa3nen 1. BBenenue B 0011y10 XUMHIO

CamocTrosiTe1bHas ayAuTOpHasi padoTa odyuaromerocst Ne 1

Tema: OcHOBHBIE MOHATHA XUMHH

(98]

Bapmuanr 1.
Onpenennure, K KakUM KjaccaM HEOPTaHMYECKUX COSAMHEHHUU OTHOCSTCS CJeayIOoIIue
Bemectra u HazoBuTe ux: Ca(OH)CL, Fe(NOs);, KHSO,4, Cu(OH),, H,SOs3, SO,.

. Onpenenute KOIUYECTBO BelecTBa, coaepxaiieecs B 10,3 r NaBr.
. MonsipHasi KOHLEHTpaus Xjopuaa Hatpus B (usmonormdyeckom pactBope 0,15 moib/m.

Paccunraiite maccoByto gomto u Tutp NaCl B aToM pactBope, (p = 1 r/mi.).

Bapuanr 2.
Onpenenure, K KakKUM KiIaccaM HEOPTaHWYECKHX COCAMHCHHUU OTHOCSTCS CJICIYIOIIHE
BemecTBa u HazoBuTe uX: CaCl,, Fe(OH)NO;3;, Ca(HSOy),, Mn(OH),, H,S103, MnO..

. Onpenenure KOIMYECTBO BenlecTBa, coaepxaiieecs B 10,1 r KNOs.
. MaccoBas n07s xene3a B KpoBH B pacdeTe Ha anemeHT cocrtabiser 0,05%. Kakas macca

VMOHOB K€JIe3a COJEPIKUTCS B 5 KI' KPOBH.

Bapuanr 3.

. OnpenenI/ITe, K KaKUM KJIaCCaM HCOPIraHNUYCCKUX CoeI[I/IHeHI/Iﬁ OTHOCATCA CIICAYIOIIUC

BemiectBa u HazoBuTe nXx: Cu(OH)CI, Cr(NOj3);, KHSi03, Cs(OH), HNO3, ZnO.

. Onpenennute KOIUYECTBO BelIeCTBa, coaepxanieecs B 2,92 r CrBr;.
.20 r NaOH pactBopuiu B 80 M1 BOABI M IOTYYHIN PACTBOP € TUNIOTHOCTHIO 1,22 T/M1.

PaccuuTaiiTe MaccoByIO JOJIO U MOJSIPHYEO KOHIICHTPAIIMIO THIPOKCHIA HATPUS B
TIOJTy9E€HHOM PacTBOPE.

Bapuanr 4.

. OHpeI[eJ'II/ITe, K KaKUM KJIaCCaM HCOPIraHNYCCKUX COCI[I/IHCHI/Iﬁ OTHOCATCA CIICAYIOIIUC

BemiectBa u Ha3oBuTe nX: MnCl,, Fe(OH),NO3;, Cu(HSO,),, Ni(OH),, H;PO,4, PbO,.

. Onpenenute KOJIUYECTBO BelecTBa, coaepxaiieecs B 1.48 r Mg(NO;)s,.
. B xenyno4HoM coke MaccoBasi 401 COISTHON KUCIIOThI cocTaBiisieT B cpenHeM 0,5%.

PaccumnraiiTe 5KBHBaNIEHTHYIO (HOPMAIbHYIO) KOHIIEHTPAIMIO COISTHOW KUCIIOTHI B
KEITyA0YHOM COKe?

Bapmuanr S.

. OnpeneHHTe, K KaKMM KJIacCaM HEOPTaHUYCCKUX CO€I[I/IH€HI/I171 OTHOCATCA CIICAYIOIIUC

BemiectBa u Ha3oBuTe ux: CaCl,, Fe(OH)(NOj3),, KHSO,4, Cu(OH),, NaClOs3, SO;.

. Onpenenure KOIMYECTBO BemecTBa, coaepxanieecs B 11,1 r CaCl,.
. MaccoBast moiist xjopuaa HaTpus B pusnonorudeckom pactBope 0,85 monw/n. Paccuunraiite

MaccoByto noiito u Tutp NaCl B aTOM pacTBope, eciu p = 1 v/mi.

Bapuanr 6.

. OHpCI[GJII/ITe, K KaKUM KJ1aCcCaM HCOPTaHUYCCKUX COGIII/IHGHI/Iﬁ OTHOCATCA CJICAYIOIIUC

BemecTBa u HazoBuTe uX: Zn(OH),, Fe(OH),(NO3), K, HPO,4, Fe(OH),, NaClOy, SO,.

. Onpenenute MOJIIPHYIO U MOJIIPHYIO KOHIIEHTPALMIO 3KBUBAJIEHTa PAacTBOpa, B 211

kotoporo coaepxkurcs 11,1 r CaCls.

. MaccoBast monst xiopuaa HaTpus B pusnonorudeckom pactBope 0,85 monw/n. Paccuunraiite



maccoByto oo u TuTp NaCl B aToM pactBope, eciu p =1 r/mi.

Paznen 2. PacTtBopbl

CamocrosiTesibHAsA ayANTOPHasi padoTa o0y4yaromerocsi Ne 2
Tema: PacTBopbl. Cioco0bI BhIPasKeHUs] KOHIEHTPALU PACTBOPOB

Bapmuanr 1.
1. PacTBOp — 3TO rOMOr€HHast CUCTEMA....
1) MOCTOSIHHOTO COCTaBa, COCTOSIIAs U3 2 1 0oJiee HE3aBUCUMBIX KOMIIOHEHTOB;
2) NmEepeMEHHOT0 COCTaBa, COCTOSIIAs U3 2 HE3aBUCUMbBIX KOMIIOHEHTOB;
3) mepeMeHHOro cocTaBa, cocToAIas U3 2 U 6ojee He3aBUCUMbBIX KOMIIOHEHTOB U
MIPOJIYKTOB UX B3aHMOJICHCTBUS;
4) TONBKO MOCTOSIHHOTO COCTaBa, COCTOSINIAS U3 2 U 00Jiee HE3aBUCUMBIX
KOMIIOHEHTOB U MPOJYKTOB X B3aUMOACHCTBHUS.
2. PactBopurens — 310:
1) cpena, B KOTOPOH pacTBOPEHHbIE BELIECTBA PABHOMEPHO paclpesesieHbl B BUE
MOJIEKYJ U HOHOB;
2) KOMIIOHEHT pacTBOpa, HaxOJAUIMICs B M30BITKE MU B TOM Y€ arperaTHom
COCTOSTHUH, YTO U CaM pacTBOP;
3) KOMIIOHEHT pacTBOpa, HaxXOJSIIMICS B HEAOCTAaTKE M B TOM Y€ arperaTHOM
COCTOSIHUH, YTO U CaM PacTBOP.
3. DKBUBAJICHT BEIIECTBA MOXKET OBITh:
1) ToNBKO peaabHOM YaCcTUIICH BEIIEeCTBA;
2) TOJBKO YCIOBHOM YacTUIEH BEIIECTBA;
3) peaJbHOMW WM YCIIOBHOM YaCTHUIICH BEIIECTBA;
4) Bce OTBETHI HEBEPHHBI.
4. Tutp noka3bIBaeT, CKOJIBKO:
1) rpamMMoB BemiecTBa COIEPKUTCS B 1 MII pacTBOpa;
2) rpamMMOB BeIlleCTBa COJAEP>KUTCS B 1 J1 pacTBopa;
3) rpamMMOB BEILIECTBA COJAEPKUTCS B 1 KT pacTBOPUTENS;
4) Monb BeliecTBa COACPKUTCS B 1 J1 pacTBOpa.
5. 3ammuce «0,89%-nbrit pactBop NaCl» o3Hagaer, 4To:
1) B 100 r pactBopa coaepxurcs 0,89 r NaCl;
2) B 100 M pactBopa coxepxkurcs 0,89 r NaCl;
3) B 1 1 pactBopa conepxkurcs 0,89 r NaCl,
4) B 1 xr pactBopa cogepxurcs 0,89 r NaCl.
6. ®opmyna g pacyeTa MoJisipHOU KoHIeHTpanuu C(X) pacTBopa:

1) C(X) — My 6a

p-pa
2) C(X) =t

p- pa

3) C(X) :mﬁ-ff(l ;

p-pa

4) C(X) =oeme
p-as

m
5) C(X) =—Tlese
) CLO) =07

6- 6a p- pa
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7. MonspHasi KOHIIEHTpaIusi XJopujaa HaTpus B Quauonorudeckom pactope 0,15 momw/m.
Paccuuraiite maccoByto nonto u Tutp NaCl B aTom pactBope, (p =1 r/mi1.).

Bapuanr 2.
1. ICTUHHBIM pacTBOPOM Ha3bIBAETCA:

1) roMoreHHasi paBHOBECHasl CUCTEMa [IEPEMEHHOI'0 COCTaBa, 00pa3oBaHHAsI U3 IBYX
win 0oJjiee KOMIIOHEHTOB;

2) roMoreHHas CHCTE€Ma, COCTOSIIAsi HE MEHEE YeM U3 2-X BEIIECTB;

3) rereporeHHas cucTeMa, CoAepiKalias He MEHee IByX KOMIOHEHTOB;

4) omgHOpOAHAS CHCTEMa, COCTOSIIAs U3 MOJIEKYJI PACTBOPUTEIIS U YACTHIL
PacTBOPEHHOTO BELIECTBA, MEXKAY KOTOPBIMU UMEIOT MECTO (PM3UKO-XHUMHUYECKUE
B3aMOJCHCTBHS;

5) paszHOpoAHas cUCTeMa, COCTOAIIAs U3 ABYX U 00Jiee KOMIIOHEHTOB U MPOYKTOB
WX B3aUMOJICHCTBUS.

2. [lo OTHOCUTENBHBIM KOIWYECTBAM PACTBOPHUTENS M PACTBOPEHHOTO BELIECTBA Pa3iNyaroT
pacTBOpHI:

1) HaCBIIIECHHEIE,

2) paz0aBiieHHBIE;

3) HEHACHIIICHHEIE,

4) nepechllleHHBIE;

5) KOHIIEHTPUPOBAHHBIE.

3. ®akTop PKBUBAJIEHTHOCTHU — 3TO YHUCJIO, IOKA3bIBAIOLEE, KaKas JOJIs:

1) peanbHOM YacTHUIIBI BEIIECTBA SKBUBAJICHTHA OJIHOMY HOHY BOJOPOA B
KHCJIOTHO-OCHOBHOM PEaKIMK UM OJHOMY 3J1eKTpoHy B OBP;

2) yCIOBHOM YaCTHUIIbI BEIIECTBA SKBUBAJICHTHA OJIHOMY MOHY BOJOPOA UITU
OJIHOMY JJIEKTPOHY B JaHHOM peaKIlnu;

3) peanbHOU WM YCIIOBHOM YaCTHIIBI BEIIECTBA SKBUBAJIEHTHA OJJTHOMY HOHY
BOJIOPOJia MJIM OJJTHOMY 3JIEKTPOHY B IaHHOM peaklinu;

4) Bce OTBETHI HEBEPHHBI.

4. Maccosas o BeecTtsa (X) B pacTBope, BbIpaxkeHHas B %, IOKa3bIBAa€T, CKOJBKO:
1) rpammoB BemiecTBa cogepkutcs B 100 r pacTBopa;

2) rpammoB BemiecTBa coaepxkutcs B 100 M pactBopa;

3) rpammoB BeriecTBa coxepxkutcs B 1000 mit pacTBopa;

4) rpamMMOB BEIIECTBA COAECPKUTCS B 1 KT pacTBOpa.

5. 3anuce «3M pacTBOP IIOKO3bD» 03HAYAET, UTO:
1) B 11 pacTBOpa COaEPKUTCS 3 MOJIb TITIOKO3BI,

2) B 100 M pacTBOpa COEPKUTCS 3 MOJIb TIIFOKO3HI;

3) B 1 KT pacTBOpa COEPKUTCS 3 MOJb TIFOKO3HI;

4) B 100 r pacTBOpa COEPKUTCS 3 MOJIb TJIFOKO3HI.

6. ®opmyna ansa pacyera MOJsUIbHOM KoHIIeHTpauu C(X) pacTBopa:

m
1 C X - 8- 60 ;
) ( ) 6-6a ><inp— 5
2) C(X)=leu
m,
p-as
3) C(X) ot m8'8(1 ;
m,
p-asa
4) C(X) :n(f‘ e8d ;
Vp- a8
m
5 C X — 6= 8d
) ( ) Me- 6a >{/p- pa

7. MaccoBas goms xkesne3a B KpoBU B pacueTe Ha anemeHT cocrtasiser 0,05%. Kakas macca
MOHOB JKeJie3a COJACPKUTCS B 5 KI' KPOBH.
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Bapuanr 3.
1. O6pa3zoBanue pacCTBOPOB COMPOBOKIACTCSI:
1) TonbKO PU3UIECKUMH MPOIIECCAMU;
2) TOJBKO XUMHUYECKUMU IPOLIECCAMH;
3) duznYECKUMU U XUMUYECKUMU MPOIIECCAMHU.
2. PacTBOpUMOCTb 3aBUCHT:
1) oT mpupoBl PAaCTBOPUTEIS U PACTBOPSIEMOT'O BEIIIECTBA,
2) OT KOHIIEHTpPAIINH;
3) ot TemmepaTyphl;
4) ot BpeMeHU;
5) OT mpUCYTCTBHSI B pAaCTBOPE APYTUX BEIIECTB.
3. DKBHUBAJICHT BEIIECTBA — JTO:
1) peanbHasi yacTHIIA BEIIECTBA, KOTOPas B JaHHOW PEaKIMK SKBUBAJICHTHA OJTHOMY
MOHY BOJIOPO/Ia WIIK OJJTHOMY SJIEKTPOHY;
2) ycnoBHas 4yacTHIla BEIeCTBa, KOTOPasi B TaHHOM PeakIui SKBUBAJICHTHA OTHOMY
MOHY BOJIOPO/Ia WIIM OJJTHOMY JJIEKTPOHY;
3) peanbHas WK YCIOBHAs YAaCTHIIA BEIIECTBA, KOTOPAsi B JAHHOW peakIuu
HKBUBAJICHTHA OJIHOMY HOHY BOJIOPO/IA HITH OJHOMY DJIEKTPOHY;
4) peanpHas 4acTHUIlA BEIIECTBA, KOTOpas SKBUBAJICHTHA TOJIHLKO OJTHOMY HOHY
BOJIOpO/A.
4. MonsapHas KoHIIEHTpalus BemiecTBa (X) MoKa3bIBaeT, CKOJIBKO:
1) monsb BemiecTBa conaepxkutcs B 100 mut pacTtBopa;
2) MoIlb BellecTBa COAEPKUTCS B 1 11 pacTBOpa;
3) MoJb BElIeCTBa COJIEPKUTCS B 1 K pacTBOpa;
4) MoIb BeulecTBa COACPKUTCS B 1 KI' paCTBOPUTEIIS.
5. ®akTop YKBUBAICHTHOCTH THIPOKCH/IA ATFOMUHHUS PABEH:

1) 1/2;

2) 3;

3) 1/3;

4) 1/6;

5) 1.

6. ®opmyna A pacyeTa MacCOBOM JIOJIM PacTBOpA:

1) W =Lew
mp—,m

2) W =llew
mp— pa

3) W — n(f‘ 6d ;
m

p-pa

m({‘ 6a >m D= pd
4y W =——=L0
100 %

5) W — m(f‘(ﬂl

p-pa p- pa

7. 20 r NaOH pactBopunu B 80 M BOJBI W HOJIYYHIM PACTBOP C IUIOTHOCTHIO 1,22 1/MIL.
PaccunraiiTe MaccoByl0 MO0 M MOJISIPHYIO KOHIEHTPALMIO THUAPOKCHAA HATpUs B
HIOJTy4€HHOM PacTBOPE.

Bapuanr 4.

1. PactBopuTellb — 3TO KOMIIOHEHT, IpU OOpa30BaHUM PAcCTBOpa KOTOPOro: a) arperaTHoe
COCTOSIHME HE H3MEHseTcs; 0) arperaTHoe COCTOSHHME W3MEHSETCS; B) KOHIIEHTpPALUS
KOTOPOT'O B pacTBOpE OOJIbIIE: I') KOHIIEHTPALUs KOTOPOTO B PaCTBOPE MEHBIIIE.

1) 6, B;
2) a, 1
3) a, B;



4) a,r;
5) a,0,B,T.
2. C poctoM TemrepaTypsl paCTBOPUMOCTB I'a30B B BOJE
1) He usmeHsercs;
2) yBeIM4YUBaeTCs;
3) yMeHbIIaeTcsl.
3. ®akTOp PKBUBAJIEHTHOCTH HE MOXKET IPUHUMATh 3HadeHus: a) >1; 0) < 1; B) paBHoe 1.
1) 6;
2) 0, B;
3) a;
4) a, 0;
5) B.
4. MonsanbHast KOHIIEHTpalus BemiecTBa (X) MoKa3bIBaeT, CKOJIBKO:
1) monpb BemiecTBa conepxkutcs B 100 mut pacTtBopa;
2) Mok BemecTBa coaepxkutcs B 100 M pacTBOpUTENS;
3) MoJb BElIeCTBA COAEPKUTCA B 1 KI' pacTBOPUTENS;
4) monb BemiecTBa coaepxkurces B I 1 pacTBopurens.
5. 3anucek «0,25 H. pactBop H,SOy» 03HaUaET, uTO:
1) B 1 1 pactBopa conepxkutcs 0,25 mons H,SOy;
2) B 1 kr pactBopa coaepxurcs 0,25 monb skBuBanenta H,SOy;
3) B 1 1 pactBOpa coaepsxkutcs 0,25 monb s3xBuBaneHTa HySOy;
4) B 1 1 pactBoputens coaepxurcs 0,25 monab HySOy.
6. ®opmyna ams pacyeTa TUTpA pacTBoOpa:

1) T(X) — n({’(fll ;

p-pa

2) T(X) — n({-({(l ’

p-pa

3) T(X) :m«—aa ’

V/-pu
4) T(X) =T
p-aa
m
5) T(X)=——te—.
) T(X) =—

6- 6a p- pa

7. B xenymouyHOM COKE MaccoBasi JOJIsI COJITHOM KHCIOTHI cocTaBisier B cpeaHeM 0,5%.
Paccunraiite SKBHBAaJEHTHYIO (HOPMaJbHYI0) KOHLIEHTPALMIO COJISHOM KHUCIOTBHI B
JKEITyJOYHOM COKe?

Bapuanr 5.

1. PacTBOpeHHOE BEIIECTBO — 3TO KOMIIOHEHT, AarperarHoe COCTOSIHME KOTOPOIo IpH
00pa3oBaHMM pacTBOpa: a) MOXET HE HU3MEHATHCSA;, O) H3MEHSETCSA;, B) KOHIICHTpAIUs
KOTOPOT'O B pacTBOpe OOJIbIIIE; I') KOHIIEHTPALUsl KOTOPOTO B PACTBOPE MEHBIIIE.

1) 6, B;
2) a,0,r;
3) a, 1
4) a, B;
5) a, 0.
2. I3MeHeHMe JaBlIeHUE HE BIMSIET HA paCTBOPUMOCTH B BOJIE!
1) ra3os;
2) KHIAKOCTEH;
3) TBepIbIX BEIIECTB.
3. ®axkTOop PKBUBAJIEHTHOCTH MOXKET IPUHUMATh 3HaueHus: a) > 1; 6) < 1; B) paBHoe 1.
1) a, 0;
2) 0, B;



3) a, 0B;
4) a, B;
5) a.
4. MonspHasi KOHIIEHTpal¥sl SKBUBaJIeHTa BellecTBa (X) MOKa3bIBAET, CKOJIBKO:
1) Mo BeecTBa coiepKuTCs B 1 11 pacTBOpa;
2) MOJb BEUIECTBA COACPKUTCSA B | KT pacTBOpa;
3) Momb BellecTBa SKBUBAJIEHTA COACPKUTCS B 1 KT pacTBOpa;
4) MOJb BEIIeCTBA HKBUBAJICHTA COJIEPKHUTCS B 1 11 pacTBOpa.
5. MoussipHOCTB — 3TO:
1) cnoco® BeIpaKeHUST KOHIICHTPAIMH PacTBOPA;
2) 4HCIO MOJIb PAaCTBOPEHHOTO BEIECTBA B 1 KT pacTBOPUTEIS;
3) YKUCIIO MOJIb pACTBOPEHHOTO BEIIECTBA B | JI pacTBOPUTEIIS;
4) 4rcno MOJIb PAaCTBOPEHHOTO BelIeCTBa B 1 J1 pacTBOpa;
5) Macca pacTBOPEHHOIO BellecTBa B 1 J1 pacTBopa.
6. ®opmyna ams pacyeTa MOJISIPHOM MacChl SKBUBAJICHTA BEIIECTBA:

1) M, (X) =tz
V;-pa

2) M, (X) =low
m()"(fll

3) M?KH(X) :mg-gu ;

4) M3K8(X) :n3K8 m(f‘ ed ;

m
S M (X)) =——f-6a
) )I\K( ) r >4/

p-pa p-pa

7. MaccoBas gong xjnopuia Hatpus B ¢usuonoruyeckoMm pactsope 0,85%. Paccuwuraiite
Mosisipayto maccy u TuTp NaCl B aTom pactBope, eciu p =1 r/miL.

Bapuanr 6.

1. KoHueHtpamus BellecTBa B pacTBOpPE — 3TO BeIUYMHA, M3MepsieMas KOJIMYECTBOM
pPacTBOPEHHOTO BEIIECTBA B OMNPEIEICHHOM: a) oO0beMe pacTBopa; 0) macce pacTBoOpa; B)
Macce pacTBOPUTEIIS.

1) a;
2) a, 0;
3) 6;
4) a, 0, B.
2. Bosta — yHUKaJIbHBIH PacTBOPUTEI, YTO OOBSICHAETCS CIEIYIOIUMH €€ 0COOCHHOCTSIMH:
1) BBICOKOI1 BSI3KOCTBIO;
2) BBICOKHM JIUTIOJIBHBIM MOMEHTOM;
3) BBICOKOH IUAJIEKTPUUYECKON MPOHUILIAEMOCTbIO;
4) HU3KOHU TEMIOEMKOCTHIO;
5) HM3KOM TeIJIOTOM UCTIapEeHHUS.
3. CriocoObl BeIpaXE€HUS COCTaBa PaCTBOPOB:
1) MoussipHas KOHLIEHTpPALUS;
2) MOJISIBHOCTB;
3) (dakTop PKBUBAJICHTHOCTH,
4) maccoBas 107,
5) pacTBOpUMOCTb.
4. MounspHas Macca SKBHBaJIeHTa BeiecTBa (X) — 3T1o:
1) macca 1 Momab skBUBasIeHTa BeriecTBa (X);
2) macca 1 moub BemectBa (X);
3) mpou3sBeaeHHE KOJIMYeCTBa BelecTBa (X) Ha ero MOJISIPHYIO Maccy;
4) orHoueHue Macchl BeulecTna (X) K €ro KOJIMYeCTBY.
5. MonspHast KOHIIeHTpanus BemecTBa (X) 1 MoJIsipHasi KOHLEHTpalMs SKBUBAJIEHTa BELIECTBA



(X) UMEIOT OJTHO U TO K€ YHCIIEHHOE 3HAUEHUE, eClii (PaKTOp SKBUBAJICHTHOCTH:
1) Gonblle eAUHUIIBL;
2) paBeH €IUHUIIE;
3) MeHbIlIe eUHUIIBI,
4) BenuuMHa akTOpa SKBUBAJIEHTHOCTH HE UMEET 3HAUEHUS.
6. ®opmyna 175 pacueTa MOJISIPHOI KOHIIEHTPAIIMK YKBUBAJIIEHTA PacTBOpa:

n'rce .
) Cy(X) =—=;

p- pa

n,.
2) €, (X) =2

6-6a

3) € (X) S ;
f(X) >M(X) >J/p— pa
4) CJKH(X) :n’)KH >¢’/l(f‘(ﬂl ;
m - 6a
5) Cy(X) = —

p-pa p- pa

7. MaccoBas nonsi xjnopuna Hatpus B (usuonmormyeckoMm pactBope 0,85%. Paccuuraiite

MoJsipHyto Maccy u Tutp NaCl B aTom pactBope, eciu p = 1 r/mi.

CamocTosiTesibHAsI ayAUTOPHAs padoTa od0y4yaromierocsi Ne 3
Tema: KossiuraTuBHble CBOMCTBA PACTBOPOB

Bapuanr 1.
1. Kpuockonuueckas v 30yUIMOCKOMMYECKAst TOCTOSIHHBIC 3aBUCST OT:
1) Hanu4us KaTaau3aTropa;
2) npupobl paCTBOPUTEIS;
3) mpupobl paCTBOPEHHOI'O BELIECTBA;
4) Temmeparypsl;
5) KOHIIEHTpaIuu PacTBOpA.

2. [ToBbIlIeHUE KOHIICHTPAIIMH PACTBOPA BBI3BIBACT:

1) TOBBIIIICHHE TEMIIEPATYPHI KUTICHHUS M MTOHM)KEHUE TEMIIEPATypPhl 3aMEP3aHHUS,;
2) TOHMKEHUE TeMIIepaTyphl KUIIEHUS U TIOBHIIICHNE TEMIIePaTyphl 3aMEepP3aHHUS;
3) TOBBINICHHE TEMIIEPATYPHI KUTICHHUS U TIOBBIIIEHHUE TEMITEPATypPhl 3aMEP3aHHS;
4) TOHMIKEHUE TeMIlepaTyphl KUIICHUS U TEMIIepaTyphl 3aMep3aHusl.

3. beutu ipuroroBieHsl BogHbie pacTBOphl CaCly, NaCl u Al (SOy4); ¢ 01MHAKOBOM MOJISIPHOM
KoHIIeHTparueil. Kakoil U3 nepedncieHHbIX paCTBOPOB KUTTUT MPU HAHOOIbIIEH
TeMriepatype?

1) pactBop CaCly;

2) pactBop NaCl;

3) pactBop Alx(SO4)s3;

4) y 3THX pacTBOPOB TEMIIepaTypa KUIIEHUS OJTMHAKOBASI.

4. 3axon Bant-I'oda mist ocMoTHUECKOTO TaBIEHUS paCTBOPOB AIIEKTPOIUTOB BBIPAXKAETCS
MaTEeMaTUYECKUM YPAaBHCHHEM:

1) Py = 1CmRT;
2) Poey =1CNRT;
3) Poew = m/MRT;
4) Poey =1CMRT;
5) Poey = CmRT.

5. Kakoe ocmoTHueckoe JaBiaeHue JOKHO UMETh PACTBOPHI, KOTOPHIE TPUMEHSIOT B MEIUIIMHE

B KaQU€CTBE M30TOHMUYECKUX PACTBOPOB WJIM KPOBE3aMEHUTENEH?
1) 700-800 xITa;
2) 500-600 kl1a;



3) 200-300 xI1a;
4) 300-400 xIIa;
5) 900-1000 xITa.
6. byyT i1 nzotonnyeckumu 10%-Hble pacTBOPHI TTIFOKO3bI U PPYKTO3bI?
1) OyayT, T. K. paBHBI UX MacCOBBIE JI0JIU B PaCTBOPE;
2) OynyT, T. K. paBHbI UX MOJISIPHbIE KOHLIEHTPALUX BCJIEICTBUE PABEHCTBA
MOJISIPHBIX Macc;
3) OyayT, T. K. IBISIOTCS HEAJIEKTPOITUTAMH.

7. Tlpu pactBopenun 13 1 HeanekTponauta B 400 T BOABl TemIepaTypa KUIIEHUS pacTBOpa
cocrauna 100,453 °C. OnpenenuTs MOJAPHYIO Maccy pacTBOPEHHOIO BemiecTBa. K,g BObI
0,52.

8. Ompenenuts ocMotuyeckoe naasiaeHue 3% pactBopa caxaposel (p = 1,01 r/mn) npu
KOMHaTHOH Temmeparype (25 °C).

Bapuanr 2.
1. Kaxkoif 3akoH BbIpakaeT 3aBUCHUMOCTb JABIICHUS HACHIIICHHOTO Mapa OT KOHIEHTPAIluu
pactBopa?

1) 3akon Payns;

2) 3axoH ['enpu;

3) 3akon Banr - 'odda;

4) 3akon MenneneeBa - Knaitnepona.

2. Kak n3MeHsieTcs 1aBlieHUE HACHIIIEHHOTO Mapa Npy yBEIUMYECHUHN KOHIIEHTPALUU pacTBopa?

1) He u3MeHsiercs;

2) yBenu4HMBaeTcs;

3) yMeHbIIaeTcs.

3. Ecnu B xuakyro a3y paBHOBECHOW CUCTEMbI BOJIa-Jie]l BBECTH HelleTyuee BEIIeCTBO, TO
OyJleT MPOUCXOAUTD:

1) nnaBneHue IbAaa;

2) paBHOBECHE HE U3MEHUTCS;

3) KpucTaIM3aIMs BOJIBI,

4) KpucTaIM3alus pacTBoOpa.

4. Ocmoc — 3T0:

1) HampaBiIE€HHBII CaMONIPOU3BOJIBHBIN MEPEX0 MOJIEKYJT pACTBOPHUTES Yyepes
MOyPOHUIIAEMYIO0 MEMOpaHy U3 pacTBOpa C MEHbIIIEH KOHIIEHTpAIlUel B
pacTBOp ¢ OOJIBIIEH KOHIIEHTPAIIUEH;

2) HampaBJIEHHBIA CAaMOIIPOU3BOJIBHBIN MEPEX01 MOJIEKYJ PACTBOPUTEINS Yepe3
MOJTYTIPOHHUIIAEMYIO0 MEMOpaHy U3 pacTBOpa ¢ OOJIBIIECH KOHIICHTPAIIHEH B
pPacTBOp C MEHbIIIEH KOHIICHTpAIIHei;

3) HampaBIEHHBIN CaMOIIPOU3BOJIBHBINA IEPEX0/1 MOJIEKYJ PACTBOPEHHOTO BEIIECTBA
yepes MoyIpOHUIIaeMyt0 MeMOpaHy U3 pacTBOpa C MEHbILIEH KOHIICHTpaIUeil B
pacTBOp ¢ OOJIBIIEH KOHIIEHTPAIIUEH;

4) HampaBlIEHHBIH CAMOMPOU3BOJIbHBIN MEPEX0] MOJIEKYJ paCTBOPEHHOTO BEIIECTBA
yepe3 NoJyIPOHUIIAeMYI0 MEMOpaHy U3 pacTBOpa ¢ 0oJibllel KOHLIEHTpaluel B
pacTBOp ¢ MEHbIIEH KOHIIEHTPALIUECH.

5. Uto Takoe runepTOHUYECKU pacTBOp?

1) pacTBOp, UMEIOMIHI OAMHAKOBOE OCMOTHYECKOE JaBJICHUE TI0 CPABHEHHIO CO
CTaH/IapTHBIM;

2) pacTBOp, UMEIOUINI MEHbIIIEE OCMOTUYECKOE JIaBJICHHUE 110 CPABHEHUIO CO
CTaHJApTOM;

3) pacTBOp, UMEIOLIHI OOJIbIIIEE OCMOTUYECKOE JIABJICHHE 110 CPABHEHUIO CO
CTaHJAPTOM.

6. B 2%-H0OM pacTBOpE IIIIOKO3bI SPUTPOLUTHI OyAyT MOABEPraThCs:

1) m1a3monun3y BCIEACTBHE dHA00CMOCA;

2) reMosM3y BCIEACTBHE HK300CMOCa;

3) 1Ia3MoaM3y BCIEACTBHE dK300CMOCA;



4) remonu3y BCIEACTBHE YHA0OCMOCA.

7. Beraucauts Temnepatypy 3amep3anus 40% (1o macce) pacTBopa CupTa B BOJIE.

8. Brplumcimure ocMOTHYECKOE [aBJIEHHE pacTBOpa IIMIIEpUHA C MaccoBoil monedd 1%
(mmotrocTs 1,0006 1/Mi1) ipu 25 °C. Byzier 1 OH M30TOHHMYEH PACTBOPY ¢ OCMOTHYECKHM
nmasieraueM 500 kIla?

Bapuanr 3.
1. Kpnockonmueckoil KOHCTaHTOM, Ha3bIBACTCS:
1) nmoHmXeHue TeMIiepaTypbl 3aMep3aHusi pacTBopa, o0yclioBlIeHHOE 1 MosieM
BelecTsa, pactBopéHHoro B 1000 r pactBopuTens;
2) NOBBILIEHHE TEMIIEPATYPHI 3aMeP3aHUsl pacTBOpPa, 00yCIOBIEHHOE 1 MojieM
BelecTsa, pactBopéHHoro B 1000 r pactBopuTens;
3) HOHMXEHHE TeMIIEpaTyphbl 3aMep3aHusl pacTBOpa, 00ycIoBIEHHOE 1 MojeM
BeliecTBa, pactBopéHHoro B 100 r pacTBopuTes;
4) noBbILIEHHE TEMIIEPATYPHI 3aMEP3aHUs pacTBOpPa, 00yCIOBIEHHOE 1 MosieM
BeliecTBa, pactBopéHHoro B 100 r pacTBopuTEs.
2. Kakoll KOHUEHTpaluu MPONOPLUOHAIBHO MOHMKEHUE TEMIEpaTypbl IpU 3aMep3aHHUU
pacTBOpoOB?
1) MomstpHOM J0JH;
2) MOJSUIBHOW KOHLIEHTpALH;
3) maccoBo# J10JIH;
4) MOJSPHOU KOHIICHTPAIIUH.
3. 3uMoii MOCHINAIOT COJIBIO JOPOXKKHU IS TOTO, YTOOBL:
1) TemnepaTypa TasHHs JbJla HE MEHSETCS;
2) NOBBICUTH TEMIIEPATYPY TasHUSA JIbJA;
3) NOHM3UTH TeMIepaTypy TasHUs JIbAA.
4. Paboune «ropsiaux» 1eX0B JOJDKHBI TUTh MOJCOJICHHYIO BOAY, TaK Kak B pe3yJIbTaTe
HOBBIIIEHHOTO TIOTOBBIIETICHNSI OCMOTHYECKOE JIaBICHUE Y HUX:
1) monmxaercs;
2) TIOBBINIAETCS;
3) He u3MEeHseTCs.
5. JIBuxeHue pacTBOPHUTENS U3 OKPYKAIOLIEH Cpe/ibl B OCMOTUYECKYIO STUEHKY Ha3bIBAIOT:
1) sx30cMocOoM;
2) BHIAOCMOCOM;
3) Typropom;
4) muddysueii.
6. 0,5%-ubI1ii pactBop NaCl sBisieTcst M0 OTHOMIEHUIO K IIa3Me KPOBH:
1) rUMOTOHUYECKUM;
2) TMIIEPTOHUYECKUM;
3) M30TOHHYECKUM.

7. Paccuunraiite Temnepatypy kumnenus 10 % pactBopa caxapo3sbl.
8. Paccumraiite ocMoTnueckoe mapienue npu 37 °C 20%-HOro BOJHOIO pPacTBOPa IJIHOKO3BI
(motHocTs 1,08 r/MIT) 1711 BHYTPUBEHHOTO BBECHHUS ITPHU OTEKE JIETKOTO.

Bapuanr 4.

1. KonnuratuBHBIMU SBISIOTCS CIEIYIONINE CBOMCTBA: @) OCMOTHYECKOE JaBiieHue; 0) TaBlIeHUE
HACBILIEHHOTO Mapa pacTBOPUTEINS HaJl pacCTBOPOM; B) TeMIlepaTypa 3aMep3aHusl U KUIICHHUS
pPacTBOPOB; I') HOHHASI CHJIA PACTBOPOB; 1) OydepHasi eMKOCTh pacTBOpoB; €) pH pacTBOpoB.

1) Bce;
2) a, 0, B;
3) a,0,B,T;
4) a, 0,B,T, €.
2. Kak 3aBucuT TemMmnepaTypa 3aMep3aHusi pacTBOpa OT €ro KOHIIEHTpanuu?
1) ¢ pocTOM KOHIIEHTpAILMl YMEHBIIAETCS;



2) HE 3aBUCHT;
3) ¢ poCTOM KOHIIEHTpAIIUU YBEIMUUBACTCS.

3. Kakas temneparypa 3amep3anus pactsopa (B °C), uto comepxut 1 Moib ManbTo361 1 2000 T

4.

BOIbI?
1) —1,86;
2) —3,72;
3) —0,93;
4) +3,72;
5) +1,86.

OcmoTHyeckoe JaBiIeHHE MPONOPLHUOHABHO:
1) MoOJIIpHOM KOHLIEHTpAIMK PACTBOPEHHOI'O BEILIECTBA;
2) MOJIAJIbHOW KOHUEHTPALMU PaCTBOPEHHOTO BEIIECTBA;
3) MOJIApHOM KOHLIEHTpAIMK SKBUBAJIEHTa pAaCTBOPEHHOTO BEIIECTBA;
4) MoJsIpHOM J0JI€ paCTBOPEHHOTO BEILIECTBA.

5. I[BI/I)KCHI/IC pacCTBOPUTECIIA U3 OCMOTHYECKOM SYESHKHU B OKPYKaKoIIYyI CpCay Ha3bIBACTCA:

6.

7.

8.

1.

2.

3.

4.

5.

1) sHmOOCMOCOM;
2) BK300CMOCOM;
3) mudodysueii;
4) pacTBOpPCHHEM.

W30TOHMYECKUMHU PACTBOPAMH SABIISIOTCS:
1) 5 %-nsrii pactBop NaCl u 0,9 %-HblIif pacTBOp TITIOKO3BI;
2) 0,9%-nsrit pactBop NaCl u 0,5%-HbIii pacTBOp TIFOKO3BL;
3) 9%-nprit pactBop NaCl u 5%-HblIil pacTBOp TIIIOKO3BIL;
4) 0,9%-nb1it pactBop NaCl u 5%-HbIii pacTBOp TITIOKO3HI;
5) 9%-nsrii pactBop NaCl u 0,5%-HbIil pacTBOpP TIIFOKO3BI.

Breruncnute TemmepaTypy KWIIGHUS U TEMIIEpaTypy 3amep3aHHsi BOJHOTO pacTBOpa
riuuepuna (C3HgOs3) ¢ maccoBoit nonelt, pasraoii 3% (K, = 1,86; Kyg = 0,52).

Brruucnuts ocMoTuueckoe aaBiaeHue pactBopa B 100 ma kotoporo coaepxutcs 4,6 r
stuitoBoro crmpra pu 30 °C.

Bapmuanr S.

KonnuratusHble CBOMCTBAa pacTBOPOB 3aBUCHT OT:

1) mpupobl pacTBOPUTENS;

2) TemmepaTyphl;

3) uyucia YacTUIl paCTBOPEHHOTO BEIIECTBA;

4) mpupoibl paCTBOPEHHOTO BEIECTBA.
JlaBieHHE HACBIIIEHHOTO Mapa pacTBOPUTENSA HaJ pacTBOPOM, B COCTaB KOTOPOIO BXOJHUT
HeJeTy4ee BEUIECTBO MPSIMO MPOMOPLUHUOHATBHO KOHIIEHTPAIIMU PACTBOPUTENS, BhIpAKEHHAS
B CAMHUIIAX:

1) maccoBas noms;

2) MojsipHasi A0S,

3) MOJSUIBHOCTB;

4) MOJSIPHOCTB;

5) MosipHas Macca KBUBaJICHTA.
B ropax remnepatypa KUIEHUS BOJbI:

1) HI>Ke, 4YeM Ha paBHUHE, T. K. HUXKE BHEIIHee aTMoc(hepHOe AaBIICHUE;

2) HUMEEeT TaKoe K€ 3HAUCHUE, KaK HA PABHUHE;

3) BbIlE, YEM Ha paBHUHE, T. K. HIDKE BHELTHEe aTMOC(EpHOE 1aBJICHHE.
OcmoTHYECKOE TaBJIEHUE PACCUNUTHIBAETCS 110 3aKOHY:

1) penunrepa;

2) T'eiizenbepra;

3) Bant ['odda;

4) Payns.
[Tnazmonu3 — 370 mpoliece cxaThe U CMOPIIMBAHUE 000TOYKHU KIETKH, OH HACTYIAeT B
pe3ynbTare:



1) sHmoocmoca;
2) PK300CMOCa;
3) muddysnm;
4) HarpeBaHusl.
6. UTo nmpou3onaeT ¢ SpUTPOLIUTAMHU, IOMEUIEHHBIMU B 1 %-HBIi pacTBOP IIIHOKO3bI?
1) remonu3 U Maa3Moius;
2) u3MEeHseTCs IPOU3BOJIBHO;
3) remounus;
4) He uzMeHseTcs;
5) mnazmonus.

7. Bpraucauts temneparypy kumnenus 20 % pacTBopa STHIOBOTO CIIUPTA.

8. 100 mu pactBopa, comepskaiero 0,5 I pacTBOpeHHOro Hedyektponuta, npu 40 °C umeer
OCMOTHYECKOE NaBiieHue, paBHoe 142 klla. Bbrunciauts MOJIIpHYIO MacCy pacTBOPEHHOTO
BELIECTBA.

Bapuanr 6.
1. D0yuMoCKOMYECKast MOCTOSIHHASL 3aBHCHT OT:
1) mpupoasl pacCTBOPEHHOTO BELIECTBA;
2) mpupoJibl paCTBOPUTES;
3) KOHIIEHTpAaIlH PacTBOpa;
4) Hanmu4us Karaau3atopa
5) TemmepaTypshl.
2. IloBpllieHHE TeMIepaTypbl KUIEHHS, pa30aBIEHHBIX PACTBOPOB HEAIEKTPOJIUTOB IMPSMO
MPOMOPLHUOHAIIEHO:
1) MOIsIpHOW KOHIIEHTpAIlMU PacTBOPA;
2) MOJIBHOM JI0JIC PACTBOPHUTEIIS;
3) HOpMaJIbHOM KOHIIEHTPAIlMU PacTBOPA;
4) MOISIBHON KOHIIEHTPAIIUU PacTBOPA.
3. Kaxoii n3 npuBeaeHHbIX 1%-HBIX pacTBOPOB OyAET 3aMep3aTh IPU CaMOM HU3KOM
TeMmneparype?
1) rmroko3a;
2) aTaHoI,
3) Oenok;
4) NaCl;
5) ZnSQOq.
4. bonbire 00bEeMBI PACTBOPOB JIEKAPCTBEHHBIX CPEACTB BBOJST KAMEIbHBIM METOZOM, YTOOBI:
1) He yBEIMYUTh OCMOTHYECKOE JAABJICHUE;
2) He yBEIMYUTH KOHIICHTPAIUIO JJIEKTPOJIUTOB B KPOBU;
3) He yBETMYUTH KOHIECHTPAIHNIO OCTKOBBIX MOJICKYJI;
4) He YBETUYUTH CYIIECTBEHHO 00BEM KPOBH.
5. M30TOHUYECKUMU pacTBOPAMHU HA3bIBAIOTCS PACTBOPHI, Y KOTOPBIX:
1) ocMoTHuecKOe aBleHUE OAMHAKOBO;
2) OCMOTHYECKOE /IaBJICHHE HEOJUHAKOBO;
3) KOHIIEHTpaIi paCTBOPOB PaBHBI MEXKIY COOOM;
4) ocMoTHueckoe naBiieHne paBHO ().
6. by iyt i1 n3oronndyeckumu 10%-Hple pacTBOPHI INIFOKO3bI U CaXapo3bl?
1) OynyT, T. K. paBHBI UX MacCCOBBIE JIOJH B PacTBOPE;
2) He OynayT, T. K. pa3IMYHbl UX MOJIIpPHbIE KOHIICHTPAIIUU B pacTBOPE BCIIEACTBUE
OTJINYUSL MOJISIPHBIX Macc;
3) OynyT, T. K. SBJISIFOTCS HEAJIEKTPOJIUTAMH.
7. BblunciuTe CKOJIBKO IPAMMOB IIFOKO3bI pacTBOpeHO B S00 M BOJBI, €CJIM PaCTBOP 3aKUIAET
npu 100,258 °C.
8. Brraucauts ocmotudeckoe aasienue 10 % pacrsopa meranona mpu 25 °C (p = 0,9 r/mi).

Bapmuanr 7.



1. Kak BbIpakaeTcsi KOHIIEHTpalUs B ypaBHEHUH 3akoHa Paynsa?
1) maccoBas os;
2) MoJeKysipHas J0J;
3) MossuIbHAs OIS,
4) MonbHas OO
2. Ecniu B paBHOBECHYIO CUCTEMY KHUJIKOCTh-IIap BBECTH PACTBOPUMOE HEJIETyuee BEIIECTBO, TO
JaBJICHHE Tlapa paCTBOPUTEINS HAJ PACTBOPOM:
1) yBenuuures;
2) yMEHBIIUTCS;
3) He u3MEeHHTCH.
3. [Ipu no6asnenuu NaCl k Boje Temmneparypa 3aMep3aHusi pacTBOpa MO CPAaBHEHUIO C
PacTBOPUTEIIEM:
1) moHu3UTCA, T. K. yMEHBIIUTCS MOJISIPHAs! I0JII PACTBOPHUTEIIS;
2) NOBBICUTCS, T. K. yMEHBILIUTCS MOJISIpHAs JJOJISl PACTBOPUTEIIS;
3) He usmenwures, T. K. NaCl — HeneTydee BeliecTBo.
4. ITo 3axony Banrt - ['odda ocMoTrueckoe naBieHne pa30aBICHHOTO PACTBOPA HEANIEKTPOJIUTA
paBHSETCS Ta30BOMY JaBJICHHIO, KOTOPOE:
1) mpou3sBoau ObI PACTBOP B ra30BOM COCTOSIHUU, 3aHUMAs TaKOM e 00beM, KaK U
pacTBop;
2) mpou3BOAMI ObI PACTBOPUTEIH B TA30BOM COCTOSIHUH, 3aHUMAs TAKOH K€ 00beM,
KaK U pacTBOP, IIPH TOH ke TeMIepaType;
3) mpou3BOAMIO OBl PACTBOPEHHOE BEIIECTBO B TA30BOM COCTOSIHUM, 3aHUMAasi TAaKOU
e 00beM, KaK U pacTBOP, IIPH TOH K€ TeMIEpaType;
4) nmpousBoauI Ob PACTBOP B ra30BOM COCTOSIHUU IIPU PAaBHOBECHHU.
5. l'unoToHUYEeCKUE pacTBOPHI JIEKAPCTBEHHBIX CPEICTB HENb3sI BBOJUTH BHYTPUBEHHO, TOTOMY
YTO IPOUCXOUT:
1) cnumaHue 3pUTPOIUTOB;
2) MIa3MOJIU3 SPUTPOIIUTOB;
3) yBenu4eHHe OCMOTHUYECKOTO JTABJICHHS B KPOBU;
4) reMoyu3 SPUTPOIUTOB;
5) ocemaHue HPUTPOLIUTOB.
6. B 5%-HOM pacTBOpE IITFOKO3bI SPUTPOIUTHI OYAYT:
1) HaxoAWUTHCS B PABHOBECHOM COCTOSIHHH,
2) moaBepratbCs reMOJIN3y BCIEACTBUE IK300CMOCA;
3) moaBepraThCs IIa3MOJIN3Y BCIEACTBHE SHI00CMOCA;
4) moaBeprarbCs MIa3MOJIU3y BCIIEICTBUE S3K300CMOCA.

7. Onpenenuts Temneparypy kunerus 40% pacTBopa 3TUIIOBOTO CIIUPTA.

8. 40mn pactBopa, cozepxkamero 0,2 r© pacTBOpeHHOro Hesnekrpoauta, npu 27,3 °C umeer
ocMoTHYecKoe JnaBiieHue, paBHoe 121 «klla. BpuucIuTh MOJEKYISPHYIO Maccy
PacTBOPEHHOT'O BELIECTBA.

Bapuant 8.
1. D0yIMOCKOMYECKON KOHCTAHTOW Ha3bhIBACTCS:
1) nmoBsbllIeHHE TEMIIEPATYPbl KUIIEHUS, KOTOPOE IPOUCXOIUT IIPU PACTBOPEHUH |
mouis BeuiectBa B 1000 r pacTBopurens;
2) NOHMKEHHE TeMIIepaTypbl KUIIEHUs, KOTOPOE MPOUCXOAUT IIPU pacTBOpEeHUH 1
mouis BeuiectBa B 1000 r pactBopurens;
3) noBbILIEHHE TEMIIEPATYPhl KUIIEHHSI, KOTOPOE IPOUCXOAUT MPU pacTBOpEeHUu 1
Mmouis BeuectBa B 100 r pactBopuTens;
4) NoHW)XEHHUe TeMIepaTypbl KUIMEHUs, KOTOPOE MPOUCXOIUT IIPU PACTBOPEHHH |
moutst BeriecTBa B 100 T pacTBOpUTEI.
2. OTHOCHTENBHOE MOHWKEHHE AABICHHS MTapa HaJl paCTBOPOM IPONOPLUOHAIBHO:
1) MomnsipHOI 10J€ paCTBOPEHHOTO BEILIECTBA;
2) MOJISIpHOW KOHIIGHTPAIIMX PACTBOPEHHOTO BEIIIECTBA;
3) MOJANBHON KOHIIEHTPALMK PAaCTBOPEHHOTO BEILIECTBA;



4) MOJIIpHOM J0JI€ paCTBOPUTEIIS.
3. [l npeioTBpalleHus 3aMep3aHusl B 3MMHEE BpeMs K BOJHBIM pacTBOpam J100aBIsOT
STWIEHIIMKOJb. [Ipu 3TOM TemnepaTypa 3amep3aHus pacTBOpa:
1) nosblaercs;
2) MOHMXaETCs;
3) He u3MeHsieTcsl.
4. OcMoTHUECKass KOHLEHTPALUs — 3TO:

1)
2)
3)
4)
5)

MacCCOBass KOHIUCHTpaUHs 3JICKTPOJIHUTOB;

CyMMapHas KOHIOCHTPAUUsS 4aCTUL] paCTBOPECHHOTO BEIIECCTBA B PACTBOPE;
MOJIIpHasA KOHLOCHTpaud OCJIKOBEIX MOJICKYII;

KOHICHTpALUs 3JICKTPOJIUTOB,

KOHIICHTpalu-d OCIIKOBEIX MOJICKYIJI.

5. I1o Benmu4mMHE KaKOTO MapamMeTpa B MEAUIIMHE PACTBOPHI ACISAT Ha TUTIO-, TUIIEP- U
n3oToHndeckue? Kakum 1o 3Toit kitaccupukanuu ssisieTcs 3 %-Hblid pacTBOP TITFOKO3bI?

1)
2)
3)
4)
5)

OCMOTHYECKOTO aBJICHUS, U30TOHUYECKUM;
apTepUAIILHOTO JABJICHUS, N30TOHUYECKUM;
OCMOTHYECKOTO 1aBJICHUS, TUIIEPTOHUYECKUM;
OCMOJISIPHOM KOHIICHTPALMH, TUIIEPTOHUYECKUM;
OCMOTHYECKOTO aBJICHHS, THIIOTOHUYECKHUM.

6. 5%-nb1it pactBop NaCl sBiisseTcst 10 OTHONICHHIO K TUIA3ME KPOBH:
1) THIIOTOHUYECKUM;
2) TUNEPTOHUYECKUM;
3) M30TOHUYECKUM.

7. BbluncnuTe naBieHHE HACHIIEHHOIO Mapa Haj pacTBOPOM, cojaepkaimuMm 6,4 r HapTaauHa
(C10Hg) B 90 r 6enzona (CgHg) mpu 20 °C. [laBneHre HACHILIEHHOTO Mapa HaJ| OEH3010M IIpU
JnaHnHou Temnepatype 9953,82 Ila..

8. Paccuuraiite ocmotnyeckoe aasnenue mnpu 310 K 20%-Horo BogHOro pacTBopa IiatoKo3bl (p
= 1,08 r/mi1), npuMeHseMOro il BHyTPUBEHHOT'O BBEICHUS, HAIpUMEDP, IIPU OTEKE JIETKOTO.
Kaxum O0ynet 3ToT pactBop (rumo-, Tunep-, U30TOHUUECKUM) [0 OTHOILIEHUIO K KPOBH, €CIIU
y4ecTb, UTO Py KpoBH paBHO 740780 klla?.

Bapuant 9.
1. MaremaTtuueckoe BbIpakeHUE 3akoHa Payis:
1) Py-P —_N .
P, n+n, ’
2) P- P, __n
P, n+n,’
3) P- P, __n .
P n+n, ’
4) P,- P __n_
P, n+n,

2. JlaBneHue mapa HaJl pacTBOPOM IIPH YBEJIUYEHHWH KOHLEHTpPALMU PACTBOPEHHOIO B HEM
HEJIETY4Eero BELECTBA 10 CPABHEHUIO C YUCTHIM PACTBOPUTEIIEM:
1) ymeHbIIaeTcs, T. K. YMEHbLIAETCSI MOJISIpHAs J0JIs1 pACTBOPUTEIS;
2) yBEJINYMBAETCS, T. K. YBEIUUYUBACTCS MOJIIpHAs J10JIs1 pACTBOPEHHOTO BEIIIECTBA;
3) He u3MeHsieTcsl, T. K. pPACTBOPEHHOE BEILIECTBO HEJIETyYee.
3. boniee cuIbHBIN TEPMUYECKHI 05KOT MOXKET ObITh BBI3BAH KHUITSIIIUM CaXxapHBIM CHUPOIIOM C
MAaCCOBOM JI0JI€H caxapo3bl, PAaBHOM:
1) 2%;
2) 5%;
3) 8%;
4) 10%.
4. B nporiecce ocmoca:
1) pacTtBOpUTENIHN B pacTBOPax OJHOBPEMEHHO JABMKYTCS U3 OJIHOTO pacTBOpa B



ApYrou;
2) pacTBOPUTENU U3 PacTBOpPA C MEHbIIEH KOHIIEHTpALlMEH. IBUKYTCSA B pacTBOP
OosbIlel KOHIICHTpaIUeH;
3) pacTBOpUTENHU B PaCTBOPAX C OOJBINEH HHTEHCUBHOCTHIO JIBIXKYTCSI B PACTBOP
MEHBUIEN KOHLICHTPALUEH.
5. IIpu BBeieHNH BHYTPUBEHHO TMIIOTOHMYECKOIO PACTBOPA HAOIII01aeTCs:
1) reMosu3 SpUTPOIUTOB;
2) 0CMOC 3pUTPOIINTOB;
3) reMonu3 U MIa3MOJIU3 SPUTPOLIUTOB;
4) muddys3us SpUTPOITUTOB;
5) mna3Monu3 3PUTPOIUTOB.
6. Eciiu B paBHBIX 00bEMAxX BOJIHBIX PACTBOPOB COJIEPIKATCS OJIMHAKOBBIE MACCHI CIEAYIOLIUX
BEILECTB, TO CAMOE BBICOKOE OCMOTUUYECKOE JaBJIEHUE OTMEYAETCS B pacTBOPE:
1) CH;OH;
2) C;H;z0s;
3) C,HsOH;
4) CH;COCH;.

7. Bpruucante TeMnepatypy KUneHus u 3amep3anus 5 % BOIHOTO pacTBOpa GPYKTO3bI.
8. PaccumTaiite ocMoTHYeckoe gaBieHue pactsopa npu 25 °C, conepxkamero 225 r caxapossl B
511 pacTBopa.

Bapuant 10.
1. ®opmynupoBka 3akoHa Payis:
1) moHuXeHHe NaBICHHs HACBIIIEHHOTO Mapa pacTBOPUTEIS MPOMOPIHOHAIBHO
MaccCOBOH J0J1€ paCTBOPEHHOTO BEILIECTBA;
2) NOHWXEHHE ABJICHHS HACBIILIEHHOTO Mapa pacTBOPUTEISI IPOIOPIIMOHAIBHO
MOJIBHOM J10JI€ PACTBOPEHHOTO BEIIECTBA;
3) HoHMXEHHE JaBJICHHs HACBHIIIEHHOTO Mapa pacTBOPUTEISI MPOTIOPIIMOHAIBHO
MOJISIPHOM KOHIIEHTPAIlMM PACTBOPEHHOTO BEIIECTBA.
2. TloBbllieHne TemmepaTyphl KUTIEHUS U TIOHKEHHE TEMIEpaTyphbl 3aMep3aHus pacTBOpa MO
CPaBHEHHUIO C PACTBOPUTENIEM MPOMOPLUOHATBHO:
1) MOnsIpHOM KOHIIEHTpAIK PACTBOPEHHOTO BEIIECTBA;
2) MOJSIPHOU KOHIIEHTpPALUU SKBUBAJIEHTA PACTBOPEHHOTO BEIIECTBA;
3) MONSUIBHON KOHIIEHTPAI[MH PACTBOPEHHOTO BEIIECTBA;
4) MOJSIPHOU J0JIe PaCTBOPUTETIS.
3. Temnepatypoit KUTICHUS KUKOCTH SBIJIIETCS TEMIIEpaTypa, Mpu KOTOPOH JaBlIeHHE
HACBIIIIEHHOTO Mapa HaJl HEl CTAaHOBUTCSI:
1) Gombllie BHENTHETO JaBICHUS;
2) MeHbIIIe BHEITHETO JTaBJICHUS;
3) paBHBIM BHEIIHEMY JIaBJICHUIO;
4) temreparypa KUNIEHUS KUJKOCTU HE 3aBUCUT OT BHEILIHETO JIABJICHUS.
4. OcMmoc - 3T0:
1) omunoctopoHHss Auddy3ust MOJIEKYJI PACTBOPSHHOTO BEIIECTBA Yepe3
MOJyIPOHUIIAEMYIO MEMOpaHy;
2) camoIpou3BOJIbHASL OJTHOCTOPOHHSS TP DY3UsT MOJIEKYJI PACTBOPUTEIS Yepe3
MOJyIPOHHUIIAEMYIO MEMOpaHy B CTOPOHY OOJIbIIEH KOHIIEHTPALIUU;
3) camompou3BOJbHAS OJHOCTOPOHHSS AU PY3HsI MOICKYJ pACTBOPUTENS Yepe3
MOJyIPOHUIIAEMYIO MEMOpaHy B CTOPOHY MEHBIIIEH KOHLIEHTPALIUH;
4) omHocTtopoHHss AUQy3Ust MOJIEKYJI PACTBOPESHHOTO BEIIECTBA Yepe3
MOJTyIPOHUIIAEMYIO MEMOpPaHy B CTOPOHY OOJIbIIIEH KOHLIEHTPALINH.
5. Mopckoii BoJIOM HeNb3s yTOMUTh KXy, TAaK KaK MO OTHOIICHUIO K OMOJIOTUYECKUM
KUJKOCTSAM OHA:
1) u3oTOHMYHA;
2) TUNOTOHWUYHA;
3) runepToHMYHA.



6. B 20%-HOM pacTBOpE IIIHOKO3bl SPUTPOLMTHI Oy YT MOABEPraThCs:
1) mia3mMonu3y BCIEACTBHE SHI00CMOCA;
2) reMonM3y BCIEACTBHE IK300CMOCA;
3) mIa3MoJM3y BCIEACTBHE 3K300CMOCA;
4) remonu3y BCIEACTBHE YHAOOCMOCA.

7. PaccuuTaiiTe MOJSIPHYIO MacCy HE3JIEKTPOJINTA, €CIIM €r0 MaccoBas /10Ji B BOJHOM pacTBOpe
1,96 % u kpuctammszanus nporcxoaut mpu —0,248 °C.

8. B meauuumHckoil mpaktuke mpumeHsitoT 10 % pactBop xsopuaa kaneius (p = 1,08 r/mm).
PaccunraiiTe MOJSIpHYI0 KOHLEHTpPALMIO XJIOpHAa Kaibliid B JaHHOM pacTBOpe U
ocmotryeckoe aasnenne npu 37 °C. KakuM 1o OTHOLIEHHIO K ILIa3Me KPOBHU SIBJISETCS OTOT
pactBop?

Bapmuanr 11.
1. Kprockonuueckasi OCTOSIHHAS 3aBUCHUT OT:
1) mpupo/ibl pacCTBOPEHHOIO BEIIECTBA;
2) mpUpObI PACTBOPUTEIS,
3) HaTM4Ms KaTaau3aTropa;
4) TemmepaTyphl;
5) KOHIIEHTpaIuu PacTBOpA.
2. Yem BblIII€ KOHIIEHTPALIKS PACTBOPEHHOTO BELIECTBA B PACTBOPE, TEM:
1) HmKe Temneparypa KUIIEHUS;
2) temneparypa pasna 0 °C;
3) BBbILIE TEMIIEpaTypa KUIICHUS;
4) cHauvana uJIeT MOBBIIICHUE TEMIIEPATyPhI, a 3aT€M TTOHUKEHHE.
3. Kakas Temnepatypa 3amep3anus pactBopa (B 0C), uro cogepxut 0,5 Mosib ManbTo3b1 1 1000
I BOAbI?
1) -3,72;
2) —0,93;
3) —1,86;
4) +1,86;
5) +3,72.
4. N3otonnueckuii kodpdunmrent Bant-I'opda i mokaspiBaer:
1) Ha ckonpko CocM. anekTposiuta 6osblie, ueM CocM. HENIEKTPOJINTA,
2) BO ckoiabKo pa3z CocM. anekTpoauTa 6onbiie, yeM CocM. HEANEKTPOIUTA MPU
OIMHAKOBOM MOJIIPHOM KOHUEHTPALUHY;
3) Bo ckoabKko pa3 CocM. 2NeKTpoiuTa MeHblie, yeM CocM. HEeANEeKTPOIUTa Ipu
OIMHAKOBOM MOJIIPHON KOHLEHTPALUH;
4) Ha ckonbkoCocM. HedIeKTpoiauTa 6ombiie CocM. IEKTPOIUTA.
5. PacTBOpBI C 0AMHAKOBBIM OCMOTHYECKHUM JaBJICHUEM HA3bIBAIOTCSA:
1) TUMIOTOHUYECKUMU;
2) KOHIIEHTPUPOBAHHBIMY;
3) TUnepTOHUYECKUMU;
4) WU30TOHUYECKUMHU;
5) HAaCBIIIEHHBIMH.
6. Ocmotuueckoe nasnenue B klla pactBopa nmupuauHa (M = 80 1/M0b), cofepKamiero 4 r
BenlecTsa B 2 1 pactsopa (t = 0 °C) pasHo:
1) 28,37,
2) 40,12;
3) 48,24;
4) 56,74.

7. Kakyro Maccy xjopuaa IiHKa ClIeTyeT pacTBOPUTH B 560 T BOJBI, YTOOBI MOTYYUTH PACTBOD,
xunsui mpu 100,45 °C?

8. OcMmoruueckoe naBneHue 1iazMbl KpoBu B cpeaHeM 760 xklla. KakoBa mossapaas
KOHIIEHTPAIUS TIIFOKO3bI B PACTBOPE, N30TOHUYHOM KpoBu nipu 37 °C?



Bapuanr 12.
1. Kpuockonuueckast KOHCTaHTa — 3TO:
1) moHmeHue TeMIiepaTypbl 3aMep3aHusl OJHOMOJISUIBHOTO pacTBOPA AJIEKTPOJINTA;
2) NOBBILIEHHE TEMIIEPATYPHI 3aMEP3aHUsI OJHOMOJISIIBHOTO pacTBOpa
HEAJIEKTPOJINTA;
3) HOHMXEHHE TeMIIepaTypbl 3aMep3aHusl OJHOMOJISIPHOTO pacTBOpa
HERJIEKTPOJINTA;
4) moBBILICHHE TEMIIEPATYPHI 3aMeP3aHUs OJHOMOJISIPHOTO PACTBOPA AIIEKTPOIIUTA.
2. llonmxenue Ttemmeparypbl 3amep3aHusi AT, pa30aBleHHBIX PacTBOPOB HEIJIEKTPOIUTOB
IPSIMO TTPOTIOPLIMOHATIEHO:
1) MOIsIpHOW KOHILIEHTpAIlUK PacTBOPA;
2) MOIBHOM J10JIe paCTBOPUTEIS;
3) HOpMaJIbHOW KOHIIEHTPAIlUU PacTBOPA;
4) MOISIBHOU KOHIIEHTPAIIUU PacTBOPA.
3. Boanbie pacTBOpHI 3aMep3at0T IPU TEMIIEPATYPE:
1) 0°C;
2) Boie 0°C;
3) mmxke 0°C;
4) Boime 100°C.
4. N300cMus — 3T0:
1) nocrostacTBO pH;
2) TOCTOSTHCTBO apTEPUATBHOTO JAaBIICHUS;
3) MOCTOSSHCTBO OCMOTHYECKOTO JaBJICHHUS;
4) noctostHcTBO COD B OpraHu3Me yejaoBeKa.
5. IIpu BBei€HNH BHYTPUBEHHO T'MIIEPTOHUYECKOIO PACTBOPA HAOIII01aeTCs:
1) Typrop spuUTpPOLUTOB;
2) MIa3MOJIU3 SPUTPOIIUTOB;
3) muddy3us 3pUTPOIUTOB;
4) reMoyu3 SPUTPOIUTOB;
5) reMonu3 U MIa3MOJIU3 SPUTPOLIUTOB.
6. byayT 11 N30TOHUYECKUMU IELUMOJISIPHBIE PACTBOPHI TIFOKO3bI U caxapos3bl?
1) OyayT, T. K. paBHBI X MOJIIpHbIE KOHIICHTPAIUH;
2) He OyayT, T. K. MOJIIPHBIE MAacChl 3TUX BEUIECTB PA3TUYAIOTCS;
3) OyayT, T. K. IBISIOTCS HEDNIEKTPOIUTAMH.

7. Bpraucaure temmneparypy KuneHus u 3amepsanus 0,9 % BogHOro pacTBopa XJopuia HaTpusl.

8. B kauecTBe CIIa0WTENBHOTO CPEICTBAa B3POCIBIM HAa3HAYaIOT MpUHUMATh Haromak 0,5
crakana (100 mu) pactBopa riayOepoBoit comm, comepxkamero 20 r Na,SO410H,0.
PaccunTaiite ocMOTHYECKOE JaBIeHue 3Toro pactsopa npu 25 °C, ecmm i = 2,75..

Pa3zgea 3. OcHOBHbBIE 3AaKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKHUX MPOLECCOB
CamocTosiTesqibHAsI ayAUTOPHAs padoTa od0y4uaromierocsi Ne 4
Tema: JjieMeHTbI XMMHUYECKOH TEPMOIUHAMUKH

Bapuanr 1.
1. Yto u3yvaer xumMuuyeckas TEpMOAUHAMHUKA!

1) ckopocTH NpOoTeKaHHUs XUMUYECKUX NPEBPAILIEHUI U MEXaHU3MbI ITUX
[IPEBPALICHU;

2) sHepreTUYecKHe XapaKTepUCTUKH (PU3NUECKHX U XMMHUYECKHX IPOLIECCOB U
CHOCOOHOCTh XUMHUECKUX CUCTEM BBIMIOJIHATH MOJIE3HYIO padoTy;

3) ycllOBHS CMEIIEHUS! XUMUYECKOTO paBHOBECHS;

4) BIMSHUE KaTaIU3aTOPOB Ha CKOPOCTH OMOXUMHUUECKUX MPOIECCOB.



2. K kakomy Tuny TepMOAMHAMHMYECKMX CHCTEM IPHUHAIIEKUT DPACTBOP, HAXOIAIIMNCA B
3anassHHOM aMItyJie, TOMENEHHOW B TepMocTaT?
1) u3onmupoBaHHOM;
2) OTKpBITOM;
3) 3aKpeITON;
4) cranroHapHOM.
3. Kakue nporiecchl Ha3bIBaIOT YHIOTEPMUYECKHUMHU?
1) nns xkotopeix AH oTpunarensHo;
2) ans kotopeix AG OTpHUIIATENHHO;
3) nns koTopbix AH MonoXuTensHo;
4) nnsa kotopeix AG MOJIOKUTENBHO.
4. BeiOepuTe mpaBUWIIbHOE YTBEPKICHHUE: SJHTPOIHS CUCTEMBI YBEIIMYHBACTCS TIPH:
1) MOBBINICHUU AABIICHUS;
2) mepexojie OT KHUJIKOI0 K TBEPAOMY arperaTHOMY COCTOSIHUIO;
3) TOBBIIIEHUU TEMIEPATYPHI;
4) mepexoje OT ra3000pa3HOTO K KUIAKOMY COCTOSIHHUIO.
5. DHTanbpNus peakuuu - 3To
1) KOIMYECTBO TEIIOTHI, KOTOPOE BBIAEISAETCS WU MOTJIOIIAETCS B X0
XUMHUYECKOHN peakluy Mpu U300apHO-U30TEPMHUUECKHUX YCIOBHSIX;
2) KOJMYECTBO TEIUIOThI, KOTOPOE BBIAEISAETCS WM MOTJIOIIAETCS B X0/1€
XUMHUYECKOHN peakluy MU U30XOPHO-U30TEPMUYECKUX YCIOBUSX;
3) BenMuMHA, XapaKTepU3yIollasi BO3MOKHOCTb CAMOIPOU3BOJIBHOTO IIPOTEKAHUS
npolecca;
4) BenMuMHA, XapaKTEpU3YIOLas MEpY HEYIOPSAI0UEHHOCTH PACIIONOKEHUS U
JBUKEHHS YACTHUI] CUCTEMBI.
6. Camonpon3BOJILHBIM HA3bIBAETCS MPOLIECC, KOTOPBIN
1) ocymecTBisieTcst 0€3 MOMOIIY KaTalu3aTopa;
2) COMpOBOXKIACTCS BBIJCICHUEM TETUIOTHI,
3) ocymectusieTcs 6e3 3aTpaThl SHEPTUU U3BHE;
4) mpotekaeT ObICTPO.
7. Kakyoo TepMoauHamMHuecKyro (YHKIHIO MOXXHO HCIOJNb30BaTh ISl MpeAcKa3aHus
BO3MO>KHOCTH CaMOIIPOM3BOJIBLHOIO TPOTEKAHHUS ITPOLIECCOB B )KUBOM OpPraHU3ME:
1) sHTANBIUIO;
2) BHYTPEHHIOIO SHEPTHUIO;
3) BHTpOIHIO;
4) cBoboanyto sHepruto ['nboea.
8. BroigeneHuneM wiIM TOTJONMIEHHWEM TeMJia COMPOBOXKIACTCS pEaklUs KaTaluTHUYEeCKOTro
OKHCJIEHHUS TaHoJa B IPUCYTCTBUHU KaTanasbl:
C,HsOH (5 + HyO5 () <> CH3COH (1) + 2H,0 (59?
1) AH® (pouwy = +272, peaknus 5H10TEPMHUYECKAS;
2) AH® (poyum) = —272, peakuus 5K30TepMUYECKas;
3) AH® (g = —12, peakuys 5HIOTEpMHUYECKAS;
4) AH® (p.uwy = + 12, peakuus s5K30TepMHUYECKas.

9. Brruncnute 3HaueHre AH oz 1715 TPOTEKAIOIEro B OpraHu3Me peakiliy MPeBPaICHUS
TIIOKO3bIL:
CeH1206y — CoHsOH ) + CO; (.
Kakas 9To peakius SK30TepMUUECcKas UM SHI0TEpPMHUYECKas. .

Bapuanr 2.
1. OTKpBITOM CUCTEMOM HA3bIBAIOT TAKYIO CUCTEMY, KOTOpas:
1) He oOMEHMBAETCS C OKpPY’KaloLIeH CpeJoi HU BELIECTBOM, HU SHEPTHEH;
2) oOMEHHMBAETCS C OKPY’KAOIIECH CPEJION U BEIIECTBOM, U YHEPTUCH;
3) oOMeHHUBaETCs ¢ OKPYIKAIOIIECH cpeioit FJHeprueii, HO He OOMEHUBALETCS
BEIIECTBOM;
4) oOMeHHBaeTCs C OKPYIKaIOIIEH cpeiol BeIeCTBOM, HO HE OOMEHUBAETCS



SHEPIrUeH.
2. K kakoMy THITy TEpMOJAMHAMUYECKUX CUCTEM MPUHAJICKUT KUBas KieTka?
1) orkpeIToi;
2) 3aKpbITOM;
3) M30JIMPOBAHHOM;
4) paBHOBECHOM.
3. Kakue nponeccel Ha3pIBalOT 3K30TEPMHUUECKUMU ?
1) nns xkotopeix AH oTpunarensHo;
2) ans kotopeix AG OTpHUIIATENHHO;
3) nns koTopbix AH Mon0XUTENBHO;
4) nns kotopsix AG MOJIOKUTENBHO.
4. Kakyro TepMOAMHAMUYECKYIO (DYHKITUIO MOXHO MCTIOJIB30BaTh, YTOOBI TIPEICKA3ATh
BO3MOKHOCTbh CaMOIPOU3BOJIBHOTO MPOTEKAHUS PEAKIIMHU B U30JIMPOBAHHON cucTteMe?:
1) sHTaIBIUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) sHTpONHUIO;
4) NMOTEeHUHUATbHYIO SHEPTUIO CUCTEMBI.
5. B n300apHO0-U30TEPMUUECKUX YCIOBUIX B CUCTEME CAMOIPOU3BOJIBHO MOTYT
OCYIIECTBIISATHCS TOJIBKO TAKUE MPOIIECCHI, B pe3ysbTaTre KOTOPhIX dHeprus [ uboca?
1) HE MeHseTcs;;
2) yBeJIUYUBAETCS;
3) yMeHbIIaeTcs;
4) pgocturaetr MaKCUMajabHOTO 3HAYCHUS.
6. BeiOepuTe MaTeMaTH4eCKOe BRIPAKECHUE TEPMOTUHAMUYIECKON (YHKIINH, HA3bIBAEMOI
sHepruen ['mo66ca
1) AS=3Q/T;
2) S=KXInW;
3) Q=AU +pAV;
4) AG=AH-T-AS.
7. Ykaxute popMyIupoBKy 3akoHa ['ecca:
1) ternoBoii 3¢PeKT 3aBUCUT TOIBKO OT HAYAIBHOTO U KOHEYHOT'O COCTOSHUS
CHUCTEMBI U HE 3aBUCHUT OT ITyTH MPOILIECCa;
2) TemioTa, NOTJIOIIEHHAs! CUCTEMOI ITPH MOCTOSIHHOM 00beMe paBHA N3MEHEHHIO
BHYTPEHHEHN YHEPTUU;
3) TemnoTa, NOTJOIIEHHAs] CUCTEMOU MPU MOCTOSHHOM JIaBJIEHUU PaBHA U3MEHEHUIO
SHTAJIBITUY.
8. Onpenenuthb, BO3MOXKHA JIM OMOXUMHUYECKasl PEAKLUs TIIMKOJIHM3a:
CsH1206 aqy <> 2C3HEO3 ag)
IIPU CTAaHJAAPTHBIX YCIOBUSIX.
1) Bo3moxkHa, AG < 0;
2) Bo3moxkHa, AG > 0;
3) meBo3moxkHa, AG > 0;
4) neBo3moxHa, AG <0.

9. Brruncnute 3aauenre AHog 1718 MpOTEKAIOIEro B OpraHu3Me Peakliuy NpeBPaIleHUs
TITEOKO3BIL:
CeH1206 ) + O2y — COz( + HaO (.
Kakas 9To peakius SK30TepMUUecKast UM HI0TepMHUYEcKas. .

Bapuanr 3.
1. 3akpeITOil cCTEMOil Ha3BIBAIOT TAKYIO CUCTEMY, KOTOpas:
1) He oOMEHMBaAETCS C OKPYIKAIOIICH CpeIoil HU BEIIECTBOM, HU SHEPTHEH;
2) 0OMEHHMBAETCsI C OKPYIKAIOIIeH CPeoi U BEIIECTBOM, U SHEPTHEH;
3) oOMeHHMBaETCS ¢ OKPYIKAIOMICH Cpeioi SJHEPTHed, HO He OOMEHUBAETCS
BEIIIECTBOM;
4) oOMEeHWBaEeTCs C OKPYIKAIOIIEH Cpeioi BeMeCTBOM, HO HE OOMEHUBAETCS



SHEPIrUeH.
2. K xakomy THIly TEPMOJIMHAMHYECKHUX CHCTEM TMPUHAJICKHUT PACTBOP, HAXOJAIIUNCSI B
3anasiHHOM amitye?
1) u30MpOBaHHOM;
2) OTKpBITOW;
3) 3aKphITOM;
4) cranroHapHOM.
3. Ykaxute GpopmMyIupoBKy 3akoHa ['ecca:
1) temnoBoii 3¢ (deKT peakuu 3aBUCUT TOJIBKO OT HAYAIBHOTO U KOHEYHOTO
COCTOSIHUSI CUCTEMBI M HE 3aBUCHUT OT ITyTH PEaKIIUU;
2) TemioTa, morjolaemMas CHCTEMOI MPU MOCTOSIHHOM 00beMe, paBHA H3MEHEHHUIO
BHYTPEHHEH YHEPTUU CUCTEMBI;
3) TemnoTa, morjioiaeMasi CHCTEMOU MPH MOCTOSTHHOM JIaBIICHUH, paBHA U3MEHEHUIO
SHTAJBIIUU CUCTEMBI;
4) TeroBoii 3(h(PeKT peaknuu He 3aBUCUT OT HAUYAIBHOTO U KOHEUHOTO COCTOSTHUS
CHCTEMBI, a 3aBUCUT OT IYTH PEAKIIUHU.
4. Kakoe ypaBHEHUE SBISETCS MATEMAaTUYECKUM BBIPAXKEHHEM BTOPOTO 3aKOHA TEPMOJAUHAMUKH
JUTSL N30JTMPOBAHHBIX CHCTEM:
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
5. Kakue npoiiecchl Ha3bIBAIOT SK30TEPMUUECKUMHU
1) nns xotopsix AH oTpunatensHo;
2) st KoTopeix AG OTpUIIATEIBHO;
3) st koTopeix AH m0JI0KUTENBHO;
4) s KoTopbiX AG TOJIOKHUTENBHO.
6. M30XOpHBIMU HA3BIBAIOTCS MPOIIECCHI C TOCTOSTHHBIM:
1) naBneHuem;
2) obwvemom;
3) TemmepaTypoii;
4) macce.
7. Ilpu oKkuCIIeHUH, KaKHX BELIECTB B YCIOBUSX OpPTraHM3Ma BBIAENISETCA OOJblIee KOINYECTBO
Tera
1) Genkos;
2) XKUPOB;
3) yriaeBojoB.
8. Bemuuciure TtemnoBod A((EKT peaknuu TpH  CTAHIAPTHBIX YCJIOBHSIX, HCIONIB3Ys
CTaHJapTHbBIE TEIUIOTHI CTOPAHUs BEIIECTB:
C6H1206 ® 2C2H50H (%) +2C02 (r)-
1) —68 x/Ix;
2) +68 x/x;
3) —76x/Ix;
4) +76 xJIx.

9. BpluhciuTe CTaHAAPTHOE 3HAYECHHE OSHEPruM 1uO0ca THApaTalMh ChIBOPOTOYHOIO
ans6ymuna mpu 25 °C, ma xoroporo AH? = —6,08 xJx/monbs u AS® = —5,85 Jlx/(monbK).

Bapuanr 4.
1. 3011poBaHHON CHCTEMOM HA3BIBAIOT TAKYIO CUCTEMY, KOTOpas:

1) HEe oOMEHHMBAETCS C OKPYIKAIOIIEH CPEOi HU BEIIECTBOM, HU DHEPTUCH;

2) oOMeHHBaeTCs C OKPY’KaIOIIEH Cpeiol U BEIIECTBOM, M SHEPTHUEH;

3) oOMeHMBaAETCs C OKPYIKAIOIIECH CpesIoi SHEprueii, HO He 0OMEHHBAETCS
BEIIECTBOM;

4) oOMeHUBaeTCs ¢ OKPYKAIOIICH Cpe1oil BEIIECTBOM, HO HE OOMEHHBAETCS
SHEPIrUeH.



2. Kakue ¢gopmbl oOMeHa sHepruei MexJy CUCTEMOM U OKpY’Karolleld cpeloi paccMaTpuUBaeT
TepMOJMHAMMKa: a) Temiora; O) paboTa; B) XUMHUYEcKass; TI) OdJIEKTpUYecKas; [)
MeXaHUUEeCKas; €)sepHas U COJTHeuHasl:

1) a, 6;
2) B, T, I, €
3) a,B, T, 1, €
4) a, B, T, II.
3. Kaxoii 3aK0H JI©)KUT B OCHOBE PACUETOB KAJIOPUMHOCTH MPOTYKTOB MUTAHUS?
1) Bant-T'odda;
2) Tecca;
3) Ceuenosa;
4) Payns.

4. B u301upoBaHHOM cCHCTEME CAaMOMIPOU3BOIBHO MPOTEKAET XUMUYECKAs PEAKITHS C
o0pa3oBaHMEM HEKOTOPOTO KOJIMYeCcTBa NMpoayKkTa. Kak uzMensercs sHTponus Takon
CUCTEMBI?

1) yBenuuuBaercs;

2) yMeHbIIaeTCs;

3) He U3MEHSCTCS;

4) pgocturaetT MUHUMAJIBHOTO 3HAYCHHUS.

5. Kakue npoueccsl Ha3bIBatOT IHAOTEPMUIECKUMHU

1) s koropeix AH orpuniarensHo;
2) nist KoTopbix AG OTpHIIATENIBHO;
3) st KoTopeix AH 1OJI0OKHUTEIBHO;
4) nyst KoTopbiX AG MOJIOKUTEIHHO.
6. Kakyro TepMouHaMU4ecKy 0 (PyHKIIMIO MOKHO UCTIOJIB30BATh AJISl TIPEICKa3aHUs
BO3MO>XHOCTH CaMOIIPOU3BOJIBHOIO ITPOTEKAHHUS ITPOLIECCOB B )KUBOM OpPraHU3MeE
1) sHTANBIUIO;
2) BHYTPEHHIOIO SHEPIHIO;
3) BHTpOIHIO;
4) cBoOoanyto 3Hepruto ['ndoca.

7. DOHTANBNNS PEAKINH - ITO:

1) KOIMYECTBO TEIUIOTHI, KOTOPOE BBIAEISAETCS WU MOTJIOMIAETCS B X0

XUMHUYECKON peakIny MpH U300apHO-U30TEPMUUECKHIX YCIOBUSIX;

2) KOJNMYECTBO TEIUIOTHI, KOTOPOE BHIAEISAETCS WM MOTJIOIIAETCS B X0

XUMHUYECKON peakIMy MPH U30XOPHO-U30TEPMUUYECKUX YCIOBUSX;

3) BenMuMHA, XapaKTepU3yIolasi BO3MOKHOCTh CAMOIPOU3BOJIBHOTO IIPOTEKAHUS
mpolecca;

4) BenMuMHA, XapaKTEPU3YIOLIasi MEPY HEYIOPSAI0UEHHOCTH PACIIONOKEHUS U
JBUYKEHUS YACTHI] CUCTEMBI.

8. BeruucnuTe cTaHIapTHYIO SHTPONHUIO 00Pa30BaHUs TUIETITUAA TIUIHI-TIIUIUHA.

1) AS°=-16;
2) AS° = +16;
3) AS® =-87;
4) AS°=+87.

9. Bounciaute AG peakuun rugpartanum sudHoro ansOymuna npu 25 °C, ecom mis sToro
npouecca AH? = —6,58 xJ[x/monb u AS® =95 JIxx/(monsK).

Bapuanr 5.
1. IIponeccsl, npoTeKaroIye Mpy MOCTOSHHOM TeMIlepaType, Ha3bIBAIOTCA:
1) muzobapuuecKuMus;
2) M30TEPMUYECKUMU;
3) M30XOpUYECKUMH;
4) amuabaTUYCCKUMH.
2. Kakoii 3aK0H OTpakaeT CBsI3b MEXKy paOOTOMN, TEIIIOTON U BHYTPEHHEH SHEPTHEH CUCTEMBI?
1) BTOpOI1 3aKOH TEPMOIMHAMUKY;



2) 3akoH I'ecca;
3) mepBbIil 3aKOH TEPMOJIMHAMUKH;
4) 3akoH Bant-T'odda.
3. [Ipu okucIeHNH, KaKUX BEIIECTB B YCIOBUSIX OPraHNU3Ma BBIJEISETCS OOJIbIIee KOJTHIECTBO
SHEpPIruu?
1) Genkos;
2) KUpOB;
3) yrieBojoB;
4) yrieBoJOB U OEJKOB.
4. KaxoB 3Hak npolecca TasgsHus jJbjaa npu 263 K?
1) AG>0;
2) AG<0;
3) AG=0.
5. Kakue cyniectByroT (hopMbl 0OMEHA SHEPTUEH MEXKTY CUCTEMOMN M OKPYKAIOIIEH CPEeIOM:
1) Temnora;
2) paborta;
3) XumMuYeckas;
4) MexaHu4ecKas;
5) snexkTpuyeckas.
6. Kakue mapameTpbl TepMOJIMHAMUYECKONH CHCTEMBI Ha3bIBAIOT SKCTCHCHUBHBIMU?
1) BenMuYMHA KOTOPHIX HE 3aBUCUT OT YHCIIA YACTHUI[ B CHCTEME;
2) BeJIMYMHA KOTOPHIX 3aBUCHUT OT YMCJIA YACTHI] B CUCTEME;
3) BelIMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro COCTOSIHUS BEIIECTBA.
7. Kak wusmensercs sHeprust ['mb60ca mpu IOCTOSHCTBE JaBJIEHHUS WU TEMIEPATypbl MpU
MPOTEKaHWU CaMOIIPOU3BOJILHOTO TMpoliecca’?
1) AG>0;
2) AG=0;
3) AG<O.
8. Boruncnute crangaptHyto sHepruto ['u60ca OMoXUMHUYECKOM peakluy TITUKOIN3a:
CsHi206 aqp — 2C3HsOH3 (5).
1) —161 xJIx/mMomb;
2) +161 xx/mMomb;
3) +378 xJI>x/MOmb;
4) —378 x]JI/MOJIb.

9. BpluncianTe cTaHAAPTHYIO SHTAIBIINIO PEaKLIUU:
CH3C1 ) + 02 © — C02 ) =+ HZO (%) + HCI )
UCTIONB3Ysl TaONMMYHbIE 3HAYCHHS CTAaHIAPTHBIX SHTANbIHMKA 0oOpa3oBaHus BemiecTB. Kakas
3TO peaKkUus HK30TEpMUYECKAs WM SHAOTEpMUYECKasl.

Bapuanr 6.
1. IIporecchl, MPOTEKAIOIINE MTPH MMOCTOSTHHOM 00beMe, Ha3bIBAIOTCS:
1) m3obapuuecKuMu;
2) M30TEpPMUYECKUMU;
3) HM30XOPHUYECKUMU;
4) aanabaTUYECKUMU.
2. I1epBblii 3aKOH TEPMOJAMHAMHUKY OTPAXKAET CBSI3b MEKY:
1) paboToi, TEIIOTON U BHYTPEHHEN SHEPTUeii;
2) cBoOomHOM 3Hepruei [ mb0ca, YHTAIBIKMEH 1 SHTPONHEH CHCTEMBI,
3) paboToii U TEIJIOTON CUCTEMBI,
4) paboTol ¥ BHYTPEHHEH dHEPIrHUci.
3. CamOIIpOn3BOJIBHBIM Ha3bIBAETCS MPOLIECC, KOTOPBIN:
1) ocymecTBisieTcs 6€3 MOMOIIM KaTalu3aTopa;
2) CONpOBOKIAETCS BBIJCICH HEM TEIUIOTHI;
3) ocymecTBiseTcs 0e3 3aTpaThl YHEPTUU U3BHE;
4) mpoTekaet OBICTPO.



4. Kakoe ypaBHEHHUE SIBISAETCS MATEMAaTUYECKUM BBIPAXKEHUEM BTOPOI'0 3aKOHA TEPMOJIUHAMUKH
JUISL U30JIMPOBAHHBIX CHCTEM
1) AU=0;
2) AS>Q/T;
3) AS<Q/T;
4) AH=0.
5. TennoBoii 3¢ dexT peakiuy, MpoTeKarolei Mpu MOCTOSHHOM 00beMe — 3TO U3MEHEHHE:
1) sHTamBIUY;
2) BHYTpEHHEH dHEepTuu;
3) sHTpoONUU;
4) sueprun ['u60ca.
6. UTo Ha3bIBaIOT BHYTPEHHEN YHEPTUEN CUCTEMBI:
1) PHepruro XUMUYECKOW CBS3H;
2) cyMMy BCeX BHJIOB PHEPTUU YACTHI] CUCTEMBI;
3) KMHETHYECKYIO SHEPTHUIO CUCTEMBI;
4) noTeHUUaNIbHYIO SHEPTHIO.
7. Kakue napaMeTpsl TEPMOJAMHAMUYECKON CHCTEMbl Ha3bIBAOT UHTEHCUBHBIMU?
1) BenMuMHA KOTOPBIX HE 3aBUCHUT OT YUCJIA YACTULl B CUCTEME;
2) BeIMYMHA KOTOPBIX 3aBUCHUT OT YMCIIA YACTHUI] B CUCTEME;
3) BenMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOro COCTOSIHUS BEIIECTBA.
8. Paccuuraiite TemnoBoii 3¢ (eKT peakiuu no CTaHAaPTHBIM TEIIOTaM 00pa30BaHUs:
C2H2 ) + 5/202 T — 2C02 () + Hzo (%)-

1) —452,5 xJIx;
2) —1300x1x;
3) —846 kJIx;

4) +452.,5 xJIx.

9. Brluuciute cTaHIapTHYIO SHTAIBIIHIO0 XEMOCHHTE3a, TIPOTEKAIOIIETO B aBTOTPOPHBIX
6akrtepusix Thiobacillus denitrificans:
KNO3 (TB) + S (TB) + Ca6co3 (t8) — KZSO4 (TB) + CaS()4 (TB) + COZ (TB) + N2 (r)-

Bapmuanr 7.
1. IIpomneccol, mpoTeKaroIye Mpyu MOCTOSHHOM J1aBIICHUH, Ha3bIBAIOTCS
1) u3obapuveckumy;
2) M30TEepPMUYECKUMU;
3) M30XOpUUYECKUMU;
4) amnabaTUYCCKUMH.
2. Kakoe ypaBHEHHUE SBJISICTCS MATEMAaTUYECKUM BhIpAKEHUEM 1-TO 3aKOHA TEPMOJUHAMUKH JJIs
U30JIMPOBAHHBIX CUCTEM:
1) AU=0;
2) A U=Q+PAV;
3) AG = AH-TAS.
3. DHTpONUS peakiru — 3TO:
1) KOIMYeCTBO TEIUIOThI, KOTOPOE BBIACIISECTCS WU MOTJIOIIACTCS B XOE
XUMHUYECKOHN peakluy MpHu U300apHO-U30TEPMUUECKUX YCIOBHSIX;
2) KOJIMYECTBO TEIUIOThI, KOTOPOE BBIJAEISIETCS WM MOTJIONIAETCS B X0/1€
XUMHUYECKOHN peaklUy MPHU U30XOPHO-U30TEPMUYECKUX YCIOBUSX;
3) BenMuMHA, XapaKTepU3YIOIIasi BO3MOKHOCTh CAMOIIPOU3BOJILHOTO TPOTEKAHUS
nporecca;
4) BelMYMHA, XapaKTepU3YIOIIasi MEPY HEYNOPSI0YEHHOCTH PACIIOJIOKEHUS U
JIBUKEHHS YACTHUI] CUCTEMBI.
4. OyHKIUSAMU COCTOSIHUS TEPMOJUHAMUYECKON CUCTEMbI Ha3bIBAIOT TAKUE BEJIUUYHMHBI,
KOTOpBIE:
1) 3aBUCAT TOJILKO OT HAYAJIBHOT'O U KOHEYHOTO COCTOSIHHSI CUCTEMBI,
2) 3aBUCHAT OT IyTH IIpoIIecca;
3) 3aBUCSAT TOJIBKO OT HAYAJIbHOT'O COCTOSIHUSI CUCTEMBI.



5. M301upoBaHHON CUCTEMOM HA3bIBAIOT TAKYIO CUCTEMY, KOTOpas
1) He oOMEHHMBAETCS C OKPYIKAIOIICH CpeIoil HU BEIIECTBOM, HU SHEPTHEH;
2) oOMeHHBaeTCs C OKpY’Kalolel cpefiol U BEIIeCTBOM, U SHEPTHUEH;
3) oOMeHMBaeTCs ¢ OKPYIKAOIIEeH cpeioi SHeprueil, HO He 0OMEHHBAETCS
BEILECTBOM;
4) oOMeHUBaeTCs ¢ OKPYKAIOIICH Cpe1oil BEIIECTBOM, HO HE OOMEHHBAETCS
JHEPTUEH.
6. Yxaxute GpopmynupoBKy 3akoHa ['ecca
1) temnoBoii 3¢ (deKT peakuu 3aBUCUT TOJIBKO OT HAYAIBHOTO U KOHEYHOTO
COCTOSIHUSI CUCTEMBI M HE 3aBUCHUT OT ITyTH PEaKIIUU;
2) TemioTa, morjolaemMas CHCTEMOI MPU MOCTOSIHHOM 00beMe, paBHA H3MEHEHHUIO
BHYTpPEHHEH YHEPTHH CUCTEMBIL;
3) TemnoTa, morjioiaeMasi CHCTEMOU MPH MOCTOSTHHOM JIaBIICHUH, paBHA U3MEHEHUIO
SHTAJIBITUU CHCTEMBI;
4) TeroBoii 3(h(PeKT peaknuu He 3aBUCUT OT HAUYAIBHOTO U KOHEUHOTO COCTOSTHUS
CHCTEMBI, a 3aBUCUT OT IYTH PEAKIIUHU.
7. B kakoM U3 cIeAyIOIMX CIy4aeB peakius BO3MOXKHA MPH JIOOBIX TeMIepaTypax
1) AH<O0; AS> 0;
2) AH <0; AS<0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. Brruuciure crangaptHyo sHepruto ['md0ca TeruioBoit Aenarypanuu Tpuncunaa npu t = 50°C;
AH® = +283 kJIx/moab; ASO = +288 JIx/(monb-K)
1) +190 x/Ix;
2) —92741 x]JIx;
3) —14117 xIx;
4) +14117x/Ix.

9. Brruucnure CTAaHAAPTHYIO OHTPOIINIO PCAKIIUU:
C2H4 ) + HzO (x) < C2H5OH (%)-

Bapuanr 8.
1. Kakue napameTpbl TEpMOIMHAMUYECKONW CHCTEMBI Ha3bIBAIOT YKCTEHCHBHBIMU?
1) BenMyMHA KOTOPBIX HE 3aBUCUT OT YKCJIA YACTHI] B CUCTEME;
2) BenW4YMHA KOTOPBIX 3aBUCUT OT YHCJIA YaCTHIl B CHCTEME;
3) BenMYMHA KOTOPBIX 3aBUCUT OT arperaTHOro COCTOSTHUSI CUCTEMBI;
4) BelMYMHA KOTOPHIX 3aBHCHT OT BPEMEHHU.
2. Kakoe ypaBHEHUE SBJISICTCS MATEMAaTUYECKUM BBIpaXKEHUEM 1-TO 3aKOHA TEPMOJUHAMUKH JJIs
3aKPBITBIX CHCTEM:
1) AU=0;
2) A U=Q+PAV;
3) AG = AH-TAS;
4) AS>0.
3. B KakoM COOTHOIIIEHUH HAXOASITCS SHTPOIUU TPEX arperaTHhIX COCTOSIHUI OJJHOTO BELIECTBA:
rasa, )KHUJIKOCTH, TBEPJIOTO Teia
1) S>Seo>Seam);
2) S(TB)>S()K)>S(F);
3) Seo>S(ry>Swy;
4) arperaTHO€ COCTOSIHHE HE BJIUSCT HAa 3HAUCHHUE SHTPOIIUH.
4. Yto n3yyaet XuMU4eCcKas TepMOIMHAMUKA
1) ckopocTH NMPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUN 1 MEXaHU3MBbI 3TUX
[IPEBPALICHUM;
2) PHEPreTUYECKHE XapaKTePUCTUKH (PU3NUECKUX U XUMHUYECKUX TPOIECCOB U
CIOCOOHOCTh XUMUYECKUX CUCTEM BBITIOJHSTH MOJIE3HYIO PaboTYy;
3) ycClIOBHsI CMEIICHHS] XUMHYECKOTO PaBHOBECHS;
4) BIMSHUE KaTAJM3aTOPOB HA CKOPOCTh OMOXUMHUYECKHX MPOIECCOB.



5. IIporeccel, mpoTekarolre Mpu NOCTOSHHON TeMIlepaType, Ha3bIBatOTCs
1) u3zobapuveckumy;
2) M30TEpMUYECKUMU;
3) M30XOpUUYECKUMU;
4) amuabaTHYCCKUMH.
6. B n3o1rpoBaHHON cUCTEME BCE CaMONPOU3BOJIbHBIE MPOLIECCHI POTEKAIOT B CTOPOHY
yBenuueHus oecnopsanka. Kak mpu 3Tom u3MeHseTcsl SHTPONHUS
1) He usmeHsercs;
2) yBeIUYUBAETCS;
3) yMeHbIIaeTcs;
4) cHadana yBeTHYMBAETCA, a 3aTEM YMEHBIIIAeTCS.
7. B kakoM U3 cIeAyIoIuX CIy4aeB peakliis BO3MOXKHA MPH JIIOOBIX TEMIIepaTypax
1) AH<O0; AS> 0;
2) AH <0; AS<O0;
3) AH> 0; AS> 0;
4) AH=0; AS=0.
8. BroigenenuneM wiM TOTJONIEHHWEM TeMJa COMPOBOXKIACTCS pEaKLUs KaTaluTHUYEeCKOTrO
OKUCJIEHHUS TaHOJa B IPUCYTCTBUHU KaTanasbl:
C,HsOH o) T H,0, ) CH;COH ot 2H,0 ()K)?
1) AH® (poquny = +272, peaknus s5H10TEPMHUYECKAS;
2) AH® (puwy = —272, peakuus 3K30TepMUYECKas;
3) AH® (p-um) = —12, peakuys >HIOTEpMHUYECKAS;
4) AH® (puuy = + 12, peakuus 5K30TepMHUYECKas.

9. Brruncaure cT AHJAPTHOC U3MCHCHHUEC DOHCPIrun I'nb0Oca KaTaTUTHIECKOTO OKHCIECHHS dTaHoIa
B IIPUCYTCTBUU KaTanasbl:
H,0, (%) + C,HsOH ) CH;COH ) + H,0 (oK)

Bapuant 9.
1. Kakue napameTpbl TEPMOIMHAMUYECKONU CUCTEMBI HAa3bIBAIOT HMHTEHCUBHBIMU?
1) BenMuyMHA KOTOPHIX HE 3aBUCUT OT YKCIIA YaCTHUI[ B CHCTEME;
2) BeJIMYMHA KOTOPBIX 3aBUCHUT OT YMCJIA YACTHI] B CUCTEME;
3) BelMMYMHA KOTOPBIX 3aBUCHUT OT arperaTHOrO COCTOSHUS;
4) BelMYMHA KOTOPHIX 3aBUCHUT OT BPEMEHHU.
2. TemnoBoit sddexT peakuu, NPOTEKAIOUIEH MNpU TOCTOSIHHOM O00beMe, Ha3bIBaeTCs
WU3MEHEHUEM:
1) sHTANBINH;
2) BHYTpEHHEHN 3HEPIUH;
3) sHTpoONHH;
4) cBoboxnoi sueprun ['mbOCa.
3. Kakue u3 cienyromux yTBepKIACHUN BEPHBI IS pEaKLUi, TPOTEKAOIIUX B CTAHIAPTHBIX
yCIIOBUSX?
1) sHOOTEpMUYECKHE peaKliy HE MOTYT IPOTEKaTh CaMOIIPOU3BOJILHO;
2) SHIOTEPMHUUYECKHE PEAKIIUU MOTYT, POTEKATh MPU JOCTATOYHO HU3KUX
TEMIIepaTypax;
3) SHAOTEPMUYECKHE PEAKIIMU MOTYT MPOTEKATh MPU BHICOKUX TEMIIEpaTypax, eciu
AS>0;
4) SHIOTEpPMHUUYECKHE PEAKIIUU MOTYT IIPOTEKATh MPU BHICOKUX TEMIIEpaTypax, eciiu
AS<0.
4. Kakoii 3aK0OH OTpa)kaeT CBsA3b MEXy pabOTOM, TEIIOTOM U BHYTPEHHEH SHEpruel CHCTEMbI
1) BTOpO¥ 3aKOH TEPMOJUHAMUKH;
2) 3akoH ['ecca;
3) mepBbIil 3aKOH TEPMOIMHAMUKH;
4) 3akoH Bant-T'odda.
5. Camonpoun3BOIBHBIN XapakTep Mpolecca JIyqlle OnpeaeisaTh MyTeM OLEHKH
1) sHTpONMY;



2) cBoboaHo# 3Heprun ['n66ca;
3) sHTANBNNH;
4) Temmeparypsl.

6. M3011poBaHHOMN Ha3bIBAIOT TAKYI0 CUCTEMY, KOTOpas
1) He 0OMeHMBaETCs ¢ OKpY’KaIOLIeH Cpesloi HU BEIIECTBOM, HU SHEPIHEH;
2) oOMeHUBaETCs ¢ OKPY>KAIOIIEH Cpe/loil M DHEPTUEH, U BEIIECTBOM;
3) oOMeHHuBaeTcs ¢ OKpyXKarolllel cpeioil sHepruel, Ho He 0OMEHHMBAETCS

BEIIIECTBOM.

7. K xakoMy THITy TEPMOAMHAMHYECKUX CUCTEM IMPUHAIJICKUT KUBAs KJIETKa:
1) OTKpbITOH;
2) 3aKpbITOW;
3) W30IUPOBAHHOI;
4) paBHOBECHOM.

8. Onpenenuth, BO3MOXKHA JIM OMOXUMUYECKas peaKlys INIMKOIN3a:

CeH1206 (aq) < 2C3HgO3 (aq)
IPY CTaHIAPTHBIX YCIOBHUSX.

1) Bo3moxHa, AG < 0;
2) Bo3moxkHa, AG > 0;
3) meBo3moxkHa, AG > 0;
4) neBo3moxHa, AG <0.

9. Beluncaure cTaHAapTHOE 3HaueHHe sHepruu ['mbbca runpartauuu B-makroriaoOyivHa Hpu
25°C, nna xoroporo AH® = 6,75 xJIx/Momnb u AS = —9,74 JTx/(monb-K).

Bapuant 10.
1. OyHKOUSIMH COCTOSIHUS TEPMOJUHAMHYECKONW CHUCTEMBI HA3bIBAIOT TAaKHE BEIWYHHBI,
KOTOpBIE:
1) 3aBHCAT TOJBKO OT HAYAILHOTO M KOHEYHOT'O COCTOSTHUSI CHCTEMBI;
2) 3aBUCAT OT MyTH MPOLIECCa;
3) 3aBUCSAT TOJBKO OT HAYAJILHOT'O COCTOSIHUSI CUCTEMBI;
4) 3aBHCST TOJBKO OT KOHEYHOT'O COCTOSTHUS CUCTEMBI.
2. DHTaIBNUS PEaKIUU — 3TO:
1)  KONMMYECTBO TEIJIOTHI, KOTOPOE BBIIEISETCS WM TIOTJIONIAeTCS B XOJe
XUMHYECKOHN peakinu MpHu U300apHO.-U30TEPMHUECKUX YCIOBHSIX;
2)  KOJHMYECTBO TEIJIOTHI, KOTOpOE BBIIEISETCS WM TOTJIONIAaeTcs B XOJe
XUMHYECKOHN peakiny MPH U30XOPHO-U30TEPMUIECKUX YCIOBUSX;
3) BenMuYMHA, XapaKTEepPHU3YIOIIas BO3MOKHOCTh CaMOIPOU3BOJIBLHOTO MPOTEKAHUS
Ipolecca;
4) BenMuYMHA, XapaKTEepPHU3YyIOIIas Mepy HEYMOPSI0YEHHOCTH PACIOJIIOKEHUS H
JIBUKCHHS YACTHI] CHCTEMBI.
3. DK39proHNYecKre peakiiuu B OpraHu3Me MPOTEeKalT CaMOIPOU3BOIBHO, TaK KaK:
1) AG peaxkuyu > O,
2) AG peakuuu < O:
3) AG peakuuu = O,
4) AG peagam = 0.
4. OTKpBITON CUCTEMOI Ha3bIBAIOT TAKYIO0 CUCTEMY, KOTOpas:
1) He oOMEHHMBAETCS C OKPYIKAIOIIEH CPEOi HU BEIIECTBOM, HU DHEPTUCH;
2) oOMeHHBaeTCs C OKPYIKAIOIIEH Cpeiol U BEIIECTBOM, M SHEPTHUEH;
3) oOMeHMBaAETCs C OKPYIKAOIIEH Cpesloi SHEeprueii, HO He OOMEHHBAETCS
BEIIECTBOM;
4) oOMeHUBaeTCs ¢ OKPYKAIOIICH Cpe1oil BEIIECTBOM, HO HE OOMEHHBAETCS
SHEPrUEH.
5. Kakoe ypaBHeHUE SBISETCSI MATEMAaTUYECKUM BBIPRXKEHHUEM 2-T'0 3aKOHA TEPMOAMHAMHUKHI
JUTSL U30JTMPOBAHHBIX CHCTEM:
1) AH=0;
2) A So6p~= Q06p./T;



3) AS>0.
6. B xakoM COOTHOIICHUH HAXOATCS SHTPOIIUHU TPEX arperaTHBIX COCTOSTHUHN OHOTO BEIECTBA:
ras3a, >KUJKOCTH, TBEPJIOTO Tela
1) S(>Se0>Seam);
2) Saey>Sex> Sy
3) Se9>Swy>Semy;
4) arperaTHOE COCTOSIHME HE BIUSCT HA 3HAUYCHHUE DHTPOITUH.
7. Ilpoteccel, MpOTEKAIOIIHE TP OCTOSHHOW TeMIIepaType, Ha3bIBAIOTCS:
1) u3obapuuecKuMu;
2) U30TEepPMUYECKUMU;
3) HM30XOPUYECKHMU;
4) amnabaTUYECKUMU.
8. Bebruuciure TemioBoit 3PQEeKT peakuu TPU  CTAHJAPTHBIX YCJIOBUSX, HCIONB3Ys
CTaHJAPTHBIE TEIUIOTHI CTOPAHHSI BEUIECTB:
CeH 204 ® 2C,Hs;OH (%) +2CO, ()
1) —68 xJ1x;
2) +68 x/Ix;
3) —76x]Ix;
4) +76 xJIx.

9. Ilpu B3aMOACHCTBUH Ira3000pa3HBIX CEPOBOIOPO/IA U JUOKCHUIA yIiIepoa 00pa3yroTcs maphl
BoAbl U cepoyriepoy CS, (. Hamummre TepMOXMMHUYECKOE ypaBHEHHE ITOH peakuuH,
BBIYHCIIMB €€ TEIUIOBOM 2P (DEKT..

BapuanT 11.
1. Kakve BenwuuHBI SBISIOTCS (DYHKIUSIMU COCTOSHHSI CHCTEMBI: a) BHYTPEHHSSI dHEPrus; 0)
paboTa; B) TEIJIOTA; T') SHTAJIBITHS; 1) SHTPOITHS.
1) a,r, 1;
2) 0, B;
3) Bce BEJIMYUHBI,
4) a, 0,B,T.
2. TemmoBoii 3(dexT peakiuu, MTPOTEKAMEH P MOCTOSHHOM OO0BeMe, Ha3bIBACTCS
M3MEHEHHUEM:
1) sHTanbnuy;
2) BHYTpEHHEH DHEPTHUU;
3) sHTpoONUU;
4) cBoboaHoM sHeprun ['ndoca.
3. DHIPPrOHUYECKUE PEaKIMK B OpraHu3Me TpeOyIoT MOIBO/Ia SJHEPTUH, TaK KaK:
1) AG peakuuu > O:
2) AG peakuuu < O,
3) AG peakuun O:
4) AG peaxiyu < 0.
4. Yto u3yyaeT XuMudeckasi TepMOIMHAMUKA
1) ckopocCTH MPOTEKAHHSI XUMUYECKHIX PEBPAIICHUI U MEXaHU3MbI ITHX
MIPEBPAILICHUH;
2) PHEpPreTHYECKUe XapaKTePUCTHKH (PU3NICCKUX U XUMUYECKUX MPOIIECCOB U
CIOCOOHOCTh XUMUYECKUX CUCTEM BBINIOJIHATD MOJIE3HYIO PadoTY;
3) ycllOBHSI CMEIIEHHS] XUMHYECKOTO PAaBHOBECHS;
4) BIMSHUE KaTaJM3aTOPOB HA CKOPOCTh OMOXUMHUYECKHUX MPOIECCOB.
5. IIpoueccel, MpoTeKarIKe IPU NOCTOSIHHON JaBJICHUH, HA3bIBAIOTCS
1) muzobapudecKuMu;
2) M30TEPMUYECKUMU;
3) M30XOpUYECKUMU;
4) amnabaTHYCCKUMH.
6. Kakue mpornecchl Ha3bIBalOT YK30TEPMUYECKUMU
1) nns xotopsix AH oTpunatensHo;



2) nia kotopelx AG OTpHULIATENBHO;
3) nns koTopsix AH monoxxurenbHo;
4) s koTopbiX AG MOJNOXKUTENBHO.
7. B H30IMpPOBaHHON CHUCTEME BCE CaMOIPOU3BOJIBHBIE IPOLECCHI MPOTEKAOT B CTOPOHY
yBenuueHus oecriopsiika. Kak nmpu 3ToM n3MeHseTCst SHTpOnus
1) He usmeHsercs;
2) yBeIM4YUBaeTCs;
3) yMmeHbIIaeTcs;
4) cHayana yBeIMYMBAETCs, a 3aT€M YMEHbILIACTCS;
5) cHayana yMeHbILIAeTCs, a 3aT€M yBEIUYMBACTCSI.
8. Beruucnute cTaHIapTHYIO SHTPOINHUIO 00Pa30BaHUs TUIENTUAA TIUIMI-TIIMLIIHA.

1) AS° =-16;
2) AS® = +16;
3) AS®=-87;
4) AS® = +87.

9. Ha ocHOBe 3HaueHUN CTaHAAPTHBIX TCILIOT 06pa30BaHI/I$I BCIICCTB BBIYUCIIUTC TEIUIOBOH
s ekt peakuuu:
Fe, 05 w T CoO r Fe w T CO, ()

BapuanT 12.
1. Kakue u3 crnemyromux CBOWCTB SBISIOTCS MHTEHCHBHBIMH: a) IUIOTHOCTH; 0) JaBlICHHE; B)
Macca; T') TeMmIepaTypa; 1) SJHTaJIbIus; €) 00beM
1) a,0,T;
2) a, n,¢;
3) 6,B,T,¢;
4) a, B, 1.
2. XUMHUECKHE TMPOLECChl, IPU NMPOTEKAaHUH KOTOPBIX MPOUCXOAMT YMEHBIIEHHE 3HTAJIbIINU
CHCTEMBI U BO BHEIIIHIOIO CPEy BBIJIENIAETCS TEIUIOTa, Ha3bIBAIOTCS:
1) ’HIOTEpMUYECKUMU;
2) SK30TE€pPMUYECKUMU;
3) PK3’PrOHOMHYECKUMU;
4) >HIPPrOHUYECKUMH.
3. [Tpu rugponusze moboro nentuga AH < 0, AS > 0, OyaeT au JaHHBIH Mporece mpoTeKaThb
CaMOIPOM3BOJILHO?

1) Oyner, Tak kak AG > 0;
2) e Oyner, Tak kak AG > 0;
3) Oyner, Tak kak AG < 0;
4) He Oyner, Tak kak AG < 0.

4. TeruoBoit 3pdexT peakuu, TPOTEKAOIIEH MPU TOCTOSTHHOM JABJICHUU — 3TO U3MCHECHHE:
1) sHTANBNNH;
2) BHYTpEHHEH 3HEPIUY;
3) BHTpOIHH.

5. B xakoM U3 CIIEeIYyIONUX CIIy4aeB peakiys BO3MOXKHA TIPH JIOOBIX Temreparypax?
1) AH <0;AS>0;
2) AH <0; AS<O0;
3) AH >0; AS >0.

6. DK30TEpMUYECKUMU HA3BIBAIOTCS MIPOLIECCHI, /I KOTOPBIX:
1) AH>0;
2) AH <0;
3) AG<0;
4) A G>0.

7. B U30IMpOBAaHHOW CHCTEME CaMOMPOU3BOJIBHO TMPOTEKAET XHUMHUYECKas peakius C
0o0pa3oBaHMEM HEKOTOPOro KOJIM4YecTBa MpoAykra. Kak W3MEHHUTCS DSHTpONUsS TakKou
CUCTEMBI:

1) yBennuuBaercs;



2) yMeEHbIIAETC;
3) He u3MeHsieTcsl.
8. Beruncnute crangapTHyto sHepruto ['u60ca OMOXUMHUYECKON peakluy TITUKOIN3a:
C6H]206 (aq) — 2C3H60H3 (aq)-

1) —161 xIx/mMomnb;
2) +161 x/x/momnb;
3) +378 x/x/Moub;
4) —378 x/I»x/Mob.

9. 8. Paccuuraiite 3HaueHUS AS®93 XUMHUYECKOMN peaKIuu:
HCl ot 0O, m Cl, ™t H,O (%)

Bapmuanr 13.
1. Kakue u3 crnenyromux CBOMCTB SBJISIOTCS DKCTEHCUBHBIMU: a) IUIOTHOCTh; O) TaBJICHUE; B)
Macca: T) TeMmIepaTypa; 1) SJHTaIbIus; €) 00beM?
1) B, m,¢;
2) a,0,T;
3) 6,B,T,¢;
4) a, B, T.
2. [lpn kakux ycCIOBHSAX HM3MEHEHHE SHTAJIBIIUM PABHO TEIUIOTE, MOJy4yaeMOl cucTeMoi u3
OKpY’Karolieu cpeapl?
1) mpu NOCTOSHHOM 00BEME;
2) mpu MOCTOSIHHOM TeMIleparype;
3) 1pu MOCTOSIHHOM JaBJICHUU;
4) HHU NPU KaKUX.
3. KanopuitHOCTBIO MUTATENBHBIX BEIIECTB HA3BIBACTCS YHEPTUS:
1) BBIgensieMast MPH MOJTHOM OKHCIIEHUH | T MUTATENbHBIX BEIECTB;
2) BblaensieMas PHU MOJHOM OKUCJICHUHU | MOJIb MUTATEIbHBIX BEIIECTB;
3) HeoOXxoaumast IIsl TIOJTHOTO OKUCIICHUH | T MUTaTeIbHBIX BEIIECTB;
4) HeoOXoauMasi JUIsl IOJTHOTO OKUCICHUHU | MOJIb MUTATEIbHBIX BEIIECTB.
4. [Ipouiecchl, MpOTEKAIOIINE IPU MOCTOSHHOM JIaBJICHUH, HA3bIBAIOTCS
1) m3obapuueckumy;
2) M30TEepMUYECKUMU;
3) M30XOpUUYECKUMU;
4) amnabaTUYCCKUMH.
5. Kakue nporeccsl Ha3bIBatOT Y3HAOTEPMUYECKUMHU
1) s kotopeix AH otpuniarensHo;
2) nnst KoTopbix AG OTpHIIATENIBHO;
3) st koTopeix AH TOJI0KHUTENBHO;
4) nnst kKoTopbiX AG MOJIOKUTENBHO.
6. Kakue npoiiecchl Ha3bIBAIOT IK33PTOHUYECKUMU
1) AH<O0;
2) AG<0;
3) AH>0;
4) AG> 0.
7. Kakyno TepMoauHaMHYECKyl0 (YHKIHIO MOXXHO HCIOJNB30BaTh IS MPEACKa3aHUs
BO3MOXKHOCTH IPOTEKAHHs CaMOIIPOU3BOIBHOIO MPOLIECCa B U30JMPOBAHHOM cUCcTEME:
1) sHTanbIUIO;
2) BHYTPEHHIOIO SHEPTHIO;
3) BsHTpOMHUIO.
8. Paccuuraiite TermoBoi 3 ekt peakiuu mo CTaHJAPTHBIM TEIJIOTaM 00Pa30BaHUS:
Csz () + 5/202 o~ 2C02 () + Hzo (%)

1) —452,5 x/Ix;
2) —1300x1x;
3) —846 xJIx;

4) +452,5 x/Ix.



9. Paccuuraiite 3HaueHust AG®9g peakilMi U yCTAaHOBUTE, B KAKOM HaIIPaBJICHUN OHO MPOTEKAET

CaMOIPOU3BOJIBHO B CTAHJIAPTHBIX yCIIOBUsIX IpH 298 K:
N, ot 0O, ® = 2N,0 (-

Bapuanr 14.
1. Tlpu kakux YyCIOBUSX H3MEHEHHE BHYTPEHHEH SHEPruu paBHO TEIUIOTE, MOJIydaeMOoi
CHUCTEMOU U3 OKPYIKAIOIICH cpenl?
1) mpu nocrossHHOM 00BEME;
2) mpu NOCTOSTHHOU TEMIIepaType;
3) mpu NOCTOSTHHOM JaBJICHHH;
4) HU NpU KaKUX.
2. TemnoBoit 3hdexT peakiuu, NPOTEKAIOMIEH MPHU MOCTOSHHOM: JaBICHUM, HAa3bIBACTCS
U3MCHCHUEM
1) BHYTpeHHE SHEpruy;
2) HU OAHO W3 MPEIBIAYIINX OMPENeIeHN HEBEPHO;
3) PHTANBINH;
4) sHTpONUH.
3. [1ns npouecca ¢poTtocuHTe3a — 00pazoBaHMe IITFOKO3bI U3 YIIIEKHCIOro raza u Boabl, AH > 0 u
AS < 0. MoeT 1 JaHHBIN MPOIIECC MPOTEKATh CAMOIIPOU3BOILHO?
1) mporiecc HEOCYIIECTBUM IPH JIFOOBIX TEMIEpaTypax;
2) mpoIriecc OCYIIECTBUM IIPH JIFOOBIX TEMIIEpaTypax;
3) mpoiiecc OCYIIECTBUM MPHU BHICOKUX TeMIlepaTypax;
4) mporiecc OCyIIECTBUM MIPH HU3KUX TEMIIEpaTypax.
4. 3aKpbITOM CHCTEMOI HA3BIBAIOT TAKYIO CUCTEMY, KOTOPAs
1) He oOMEHMBAETCsI ¢ OKPYXKAIOLIEH cpe1oil HU BELLIECTBOM, HU YHEPIHUEH;
2) oOMEHHMBAETCS C OKPYIKAOIICH CPEJIO U BEIIECTBOM, U YHEPTUCH;
3) oOMeHUBaETCs ¢ OKPYIKAIOIICH cpeioi IJHEpTHeid, HO He OOMEHUBACTCS
BEIIECTBOM;
4) oOMeHHBaeTCs C OKPYIKAIOIIEH Cpeioi BeNeCTBOM, HO HE OOMEHUBAETCS
SHEpIrUeH.
5. Camonpon3BOIBHBIM HA3bIBAETCSI MIPOLIECC, KOTOPBIN
1) ocymecTBisieTcs: 0€3 MOMOIIYU KaTalu3aTopa;
2) COMpOBOXKIAETCS BBIJCICHUEM TETUIOTHI;
3) ocymectisieTcs 0e3 3aTpaThl SHEPTUU U3BHE;
4) mpoTekaet OBICTPO.
6. 3oTepMUyeCcKUMU Ha3bIBAIOTCS MPOIIECCHI C TOCTOSHHBIM:
1) naBneHuewm;
2) obbeMoM;
3) TemrmepaTypoil.
7. DHIEPrOHUYECKUMHU HA3bIBAIOTCS PEAKIINH:
1) mporekaroiiye caMOpOU3BOJIHHO;
2) He MPOTEKAIoIINe CAMOTPOU3BOJIBHO - BHIHYKICHHBIE.
8. Brruucnure crangaptayo sHepruto ['md0ca TeruioBoit Aenarypanuu Tpuncunaa npu t = 50°C;
AH® = +283 kJIx/monb; ASO = +288 JIx/(mosb-K)
1) +190 x/Ix;
2) 92741 x[x;
3) —14117 xIx;
4) +14117x/Ix.

9. Beruncnure 3HaueHne AS%og 1 peakyu:
NH4C1 (x) + NaOH ® NaCl (x) + HzO () + NH3 ()

Pa3znen 4. PaBHoBecusi B pacTBOpax 3JIeKTPOJIUTOB



CamocrosiTe1bHAs1 ayANTOPHAst padoTa o0y4yaromerocs Ne 5
Tema: PapHoBecHs B pacTBOpPax 3J1€KTPOJIHTOB
Bapmuanr 1.

1. OCHOBOMOJIOXHUKN IPOTOJUTHUECKON TEOPHUH:
1) Jle6aif u XrOKKeNb;
2) Jlbtouc u [lupcon;
3) Appenunyc;
4) bpencren u Jloypu.
2. CreneHpb AUCCOLMAIIMM 3aBUCUT OT: 1) MPUPOJBI NEKTPOJINTA; 2) IPUPOBI PACTBOPUTEIS; 3)
TEMIEPATYPbI; 4) KOHLIEHTPALMH JIEKTPOIUTA.
1) 1,2,4;
2) 1,2,3;
3) 3,4;
4) 1,2,3,4.
3. Heobxoaumoe ycioBUe CyIECTBOBAHUS I€TEPOreHHOTO PaBHOBECHS:
1) HeHaCHIIIEHHBIN PACTBOP COMPHUKACACTCS C TBEPAOH (pa30ii TaHHOTO IEKTPOIINTA;
2) HaCBILEHHBIN pacTBOP COMpPHUKAcAETCs ¢ TBEPAOH (a30i JAHHOTO IEKTPOIINTA;
3) TepechIEeHHBIA PACTBOP CONPHUKACACTCS C TBEPIOH (Pa30il JTaHHOTO AIEKTPOJIUTA.

4. Hanmmmre ypaBHeHHE TUAPOIIU3a (B MOJIEKYJISIPHOIM 1 MOHHOU (hopme) OpoMua IMHKA.
VYKaXKuTe MPOTEONUTUYECKUE TTapbl CONPSHKEHHBIX KUCIOT M OCHOBaHM U Bbruuciaute pH
0,026 M pactBopa 3t1oit conu (pK, = 7,69).

5. Beruuciaute pH pactBopa xnoproBaructoit kuciotsl (HCIO) ¢ MmonsipHO# KoHneHTpanuei 0,1
MOJIB/II.

6. Onpenenute, BBHINIAAST JIM OCATOK TTOCIIC CIMBAaHUS paBHBIX 00beMoB 0,005 M pacTBOpOB
xynopuna autus u Gpropuaa Harpust (Kpp (LiF) = 1,5-10%)?

Bapuanr 2.
1. AM$ouTBI — 3TO: a) JOHOPHI IPOTOHOB; 0) aKIENTOPHI IPOTOHOB; B) IOHOPBI THIPOKCH/T
HWOHOB; T') aKIETITOPHI TUAPOKCH]] HOHOB.
1) a, 6;
2) a, 1
3) 6,1
4) 0,B.
2. CreneHb IUCCOIMAILIMU B PACTBOPAX AJIEKTPOIUTOB — 3TO OTHOILICHUE:
1) aHanMTMYECKOW KOHUEHTPALMU K aKTUBHOI;
2) aKTUBHOM KOHIIEHTPAIIMH K aHATUTHYECCKOM;
3) olmiero yuciia MOJICKYJ K YUCITY JUCCOITMUPOBAHHBIX MOJIEKYJI;
4) uyucna MOJIEKYJ JUCCOLUUPOBAHHBIX K O0OIIEMY YHCITYy MOJIEKYJ 3JIEKTPOJIUTA B
pacTBope.
3. Ecuu B pacTBOpe npousBeeHUE KOHIIEHTPALM HOHOB B CTETICHSAX, PABHBIX
CTEXUOMETPUICCKUM KOIPPUITCHTaM, O0JIbIIIe KOHCTAHTHI PACTBOPUMOCTH, TO
1) pacTBOp mepechIlieH, 0ca0K 00pa3yercs;
2) pacTBOpP HEHACHIIIEH, OCAJIOK PACTBOPSETCS;
3) pacTBOp HaCBIIIEH, OCAJ0K HE BbIMAIaeT.

4. Hanummre ypaBHEHHE THAPOIH3a (B MOJICKYJIIPHON M HOHHOH (hopMe) XJI0pHuIa MapraHia
(IT). Ykaxkute npoTeOIUTUYECKNE TTAPbl CONPSKEHHBIX KUCIOT U OCHOBAaHUM U BHIYMCIIUTE
pH 0,3 M pactBopa stoit conu (pK, = 10,59).

5. Beruucnute pH pactBopa rugpokcuaa xenesa (II) (Fe(OH),) ¢ monsipHOit KOHIIEHTpalue
0,02 Mo/

6. Onpenenure, BpINIAIACT JIU OCAJIOK ITOCIIE CIMBAaHUS paBHBIX 00beMOB 0,25 M pacTBOpoB



nurtpara ceunna (I1) u xpomara narpust (Kpp (PbCrOg4) = 2,8-10° 1%)?

Bapuanr 3.
1. CornacHo NpoOTOIUTUYECKON TEOPUH, OCHOBAHUE — ATO
1) OHOpP I'MIPOKCHU HOHOB,;
2) akuenTop NpPOTOHOB;
3) IOHOp NPOTOHOB;
4) akuenTop THAPOKCHU]I HOHOB.
2. KoHcTaHTa Aucconraiy ci1adoro 3JIeKTPOJIUTa 3aBUCUT OT: a) IPUPOAbI SJIEKTPOIUTA; 0)
IIPUPOJIbI PACTBOPUTEIIS; B) KOHLIEHTPALMHU 3JIEKTPOJIUTA; T') TEMIIEPAaTYPBhI.
1) a,0,1;
2) a, 0, B;
3) a,B, T
4) a,0,B,T.
3. Heobxoaumoe ycinoBue pacTBOPEHUS OCaIKa:
1) Ky > Il
2) Ky = Il
3) K < Il.

4. Hanmmmre ypaBHeHHE TUAPOIIU3a (B MOJIEKYJISIPHOIM M MOHHOU (hopMe) THOCYIIb(aTa HATPHSL.
VYKaxute MpoTEOJUTUYECKUE MTAPhI CONPSKEHHBIX KUCIOT U OCHOBaHMM U BeiuucauTe pH
0,04 M pactBopa stoi conu (pK, = 0,6).

5. Beruuciaute pH pactBopa 6pomoBoiopoHoi kuciaotel (HBr) ¢ MonsipHOM KOHIICHTpaluei
0,5 MouIB/I1.

6. Onpenienure, BbIMAIaET JIM OCAOK TMOCJe cauBaHus paBHbIX 00beMoB 0,057 M pacTBOpOB
HuTparta 1esus u nepmanranata kanus (Kpp (CsMnOy) = 9,1:107°)?

Bapuanr 4.
1. CornacHo mpOTOJUTHYECKON TEOPUH, KUCIOTA — ATO
1) 1OHOpP TUIIPOKCHU] HOHOB;
2) akuenTop NPOTOHOB;
3) IOHOpP MPOTOHOB;
4) akuenTop TMAPOKCU] HOHOB.
2. CremneHb THIPOIN3a P YMEHBIICHUU KOHIICHTPAIH COJIH:
1) ymeHbIIaeTcs;
2) yBEJIWYUBAETCS;
3) He u3MeHseTCs.
3. HeoOxomumoe yciioBue 00pa3oBaHHs OCaIKa:
1) K, > I0;
2) K = I1;
3) K < IL.

4. Hanummre ypaBHEHHE THAPOIU3a (B MOJIEKYJIIPHOIM U HOHHON (hopMe) MaHraHaTa Kajus.
VYKakuTe NpoTeONUTUYECKUE TTapbl CONPSKEHHBIX KUCIOT U ocHOBaHMM 1 Bhruncaute pH 0,1
M pactBopa 3t1oit conu (pK, = 10,15).

5. Beruncnute pH pactBopa runpoxcuna nesus (CsOH) ¢ monspHoit konnentpanueit 0,0005
MOJIB/J1.

6. Onpenenure, BpINIAIACT JIM OCAIOK ITOCIIE CIMBAHMS paBHBIX 00beMoB 0,205 M pacTBOpoB
HuTpara cepedpa u anerara kamus (Kpp (CH3;COOAg) = 4,4-1073)?

Bapuanr 5.
1. pH pactBopa — 310
1) HaTypanbHBIH Jorapr(M aKTUBHOW KOHIICHTPAIIMH HOHOB BOJOPO/IA;
2) AecSTUYHBIN Jorapru(M aKTUBHON KOHIICHTPAIIMH HOHOB BOJIOPO/IA;
3) oTpuIaTeNbHBIN HATYpaIbHBIN JIOTapu(M aKTUBHOW KOHIICHTPAIIUA HOHOB
BOJIOPOJa;



4) oTpuIATEeNbHBIA JECATUUHBIN Torapru(M aKTUBHONW KOHIIEHTPAIMU HOHOB
BOJIOpO/IA.
2. CremneHb TUIPOJIN3a 3aBUCUT OT: @) KOHILIEHTPALIUU CONU; O) TEMIEpaTyphl; B) MPUPOIBI CONH;
r) pH cpenpl.
1) a,B, T
2) a, 0, B;
3) a,0,1;
4) a,0,B,T.
3. PacTBOpUMOCTH MaOpaCTBOPUMOTO COSAMHEHHS B IPUCYTCTBUU OJJHOMMEHHOTO HOHA!
1) yBenmuumBaeTcs, Tak Kak BO3PacTaeT CHJIa paCTBOPA, YMEHBIIACTCS] aKTHBHOCTh
HMOHOB, PACTBOP CTAHOBUTHCSI HEHACHIIIIEHHBIM;
2) yMEHbIIAeTCs, TaK KaK HOHHOE TeTEPOTCHHOE PAaBHOBECUE CMEIIASTCS BJICBO,
BO3pacTaeT CKOPOCTh KPUCTAJUIU3AIINH;
3) He m3MeHseTcsl, Tak Kak K He 3aBHCHT OT KOHIIEHTPAIUN UOHOB;
4) yBenu4ymMBaeTCs, TaK Kak HOHHOE TeTepOreHHOE PaBHOBECHE CMEIIAeTCs BIIPABO,
BO3pacTaeT CKOPOCTh PACTBOPCHUSI.

4. Hanmmmre ypaBHeHHE TUAPOIIN3a (B MOJICKYJISIPHON M MOHHOM (hopMe) HUTpaTa OepuILIHsl.
VYKaKuTe MPOTEONUTUYECKUE Tapbl CONPSHKEHHBIX KUCIOT M OCHOBaHMM U Bbruuciaute pH
0,05 M pactBopa stoi conu (pK, = 5,7).

5. Beruncnute pH pactBopa ruapokcuna meau (1) (Cu(OH),) ¢ monspHON KOHIIEHTparuei
0,003 Mo/

6. Onpenenurte, BBINAIACT JIM OCAOK IOCIIC CIMBAaHUS paBHBIX 00beMoB 0,003 M pacTBOpOB
xnopua xenesa (II) u cynsduna narpus (Kpp (FeS) = 3,4:10717)?

Bapuanr 6.
1. IIporonutuyeckas mapa CONpsHKEHHBIX KUCIOTHI 1 OCHOBAHMS OTJIMYAIOTCS APYT OT Apyra:
1) KHCIOTHBIM OCTaTKOM;
2) MPOTOHOM;
3) KaTHOHOM;
4) aHHOHOM.
2. B Ham0osee mMUpoOKOM JHara3oHe B OPraHU3Me YeIOBeKa MOXKET U3MEHAThes pH:
1) mouwu;
2) KpoBY;
3) KemyI0O4YHOTO COKa;
4) nukBopa.
3. PacTBOpHUMOCTH MaOpacTBOPUMOTO JIEKTPOIUTA B IPUCYTCTBUU HHIU(D)EPEHTHOTO
AJIEKTPOJIUTA, HE COJEPIKAILIETO C HUM OJHOMMEHHBIX HOHOB:
1) yBenunuuBaeTcs, Tak Kak BO3pacTaeT HOHHAsS CHJIa PACTBOPA, YMEHbBIIIAETCS
AKTUBHOCTh MOHOB, PACTBOP CTAHOBUTHCS HEHACHIIICHHBIM;
2) yMeHbIIAeTCsl, TaK KaK pacTBOP CTAHOBHUTCS MEPECHIIICHHBIM;
3) He uzMeHsieTcs, Tak kak Ky He 3aBUCUT OT KOHLIEHTPAIUK;
4) He U3MEHSeTCs, TaK KaK 3JIEKTPOIUTHI HE COAEPKAT OJJHOUMEHHBIE HOHBI.

4. Hanummre ypaBHEeHHE THAPOIH3a (B MOJICKYJIIpHOUN ¥ HOHHOH (hopme) xinopuaa kaamus (I1).
VYKaXuTe MPOTEOJUTUYECKHE NTAphl CONPSKEHHBIX KUCIOT U OCHOBAHUM U BeluuciauTe pH
0,03 M pactBopa 3toii conmu (pK, = 7,62).

5. Boeruucaute pH pactBopa maseneBoit kuciotsl (HyC,04) ¢ MonsspHo#t koHUeHTparuei 0,25
MOJIB/J1.

6. Onpenenure, BpINAIACT JIM OCAJIOK MOCIIE CIMBaHMs paBHBIX 00beMoB 0,004 M pacTBOpoB
nepxyopara Hatpus 1 xjopuaa kanus (Kpp (KClO4) = 1,0-1072)?

Bapuant 7.
1. ITpu no6aBneHNH K pacTBOPY YKCYCHOW KUCIIOTHI alleTaTa HaTpus:
1) creneHb U KOHCTAHTA AMCCOLMALMM YKCYCHOM KHUCIOTHl YMEHBILIUTCS;
2) cTeneHb U KOHCTaHTA JUCCOLUAIIMU YKCYCHOM KUCIIOTHI YBEITUUUTCS;



3) cTemneHb OUCCOLUAIMN YMEHBIIUTCS, & KOHCTaHTa AUCCOIUAIINN HE U3MEHUTCS;

4) creneHb TUCCOIMALNY YBEIIMYUTCS, @ KOHCTaHTa TUCCOIMAIINN HE U3MEHUTCS.
2. B ocHOBe MeTo/1a HENUTpaTH3aIUH JICKHUT PEaKIUs:

1) KHCIIOTHO-OCHOBHOT'O B3aUMOJICHCTBHS;

2) OKHUCIUTEIHHO-BOCCTAHOBUTEIbHAS;

3) ocaxueHus;

4) xomruiekcooOpa3oBaHusl.
3. Coneoii 3¢ (deKT — 3TO He3HAUNTEIIBPHOE YBEITUICHUE PACTBOPHUMOCTH OCaJIKa 33 CUET

1) noGaBieHUss OMHOMMEHHOM COJIH;

2) yBeIW4YeHHs] HOHHOW CUJIBI PACTBOPA;

3) yBenu4eHHE TEMIEPATyphI;

4) nobGamieHus N30BITKA OCAIKA.

4. Hanmmre ypaBHeHHE TUAPOIIN3a (B MOJICKYJISIPHON M MOHHOW (hOpME) CEIIEHUT HATPHSI.
YKaKuTe MPOTEONUTUYECKUE TTaphl COMPSHKEHHBIX KUCIOT M OCHOBaHMA U Bbuuciaute pH
0,08 M pactBopa 3toi conu (pK, =2,61).

5. Beruncnute pH pactBopa ruapokcuna xpoma (II1) (Cr(OH);) ¢ monsipHo#t koHIeHTparueii 0,6
MOJIB/JI.

6. Onpenenure, BHIMAAET JIM OCAOK MOCIE CIUBaHUS paBHbIX 00beMoB 0,1 M pacTBOpOB
HuTpaTa Kanbius u cyibdara Hatpus (Kpp (CaSOy4) = 3,7-107°)?

Bapuanr 8.

1. ITpu no6aBieHUM K pacTBOPY YKCYCHOM KHUCIOTHI THAPOKCHU]IA HATPUS:

1) cTeneHb M KOHCTaHTA AUCCOLMALMN YKCYCHOW KMCIOThI YMEHBIIUTCS;

2) creneHb U KOHCTAHTA JUCCOLMALMN YKCYCHOM KUCIOThI YBEIHUUTCS

3) creneHb AUCCOLMALMU YMEHBUIUTCS, 8 KOHCTaHTa AUCCOLUALIMN HE U3MEHUTCS;

4) creneHb JUCCOLMALMYU YBEIMYUTCS, @ KOHCTAHTa JUCCOLMALINN HE U3MEHUTCS.
2. Ilpu ruaponnse MOJIEKYJIbl BOJIBI BBICTYNAIOT COIJIACHO MTPOTOJIUTUYECKON TEOPUU:

1) xak KucyoTa;

2) KaKk OCHOBaHME;

3) Kak KMCIIOTa WM KaK OCHOBAaHHUE.
3. Jlns Kakux BeuiecTs npumensiercs reopus [1P?

1) pacTBOpHUMBIE CHIIbHBIE U Cl1a0ble AIEKTPOJIMTHI,

2) ManopacTBOPUMBIE CHIIBHBIE U C1a0bIe IIEKTPOJIUTHI;

3) MajopacTBOPUMBIE CUIIbHBIE SJIEKTPOIUTHI;

4) ManopacTBOpUMBIE CIIa0bIE SJIEKTPOIUTHI.

4. Hanmmite ypaBHEHHE TUAPOIN3a (B MOJIEKYJISIPHON U MOHHOM (hopMe) AuXpomara HaTpHsl.
VYKa)KuTe MpOoTEOTUTUYECKUE TTapbl COMPSKEHHBIX KUCIOT U OCHOBaHM 1 Bhrunciaute pH 1
M pactBopa 3t1oit conu (pK, = 1,64).

5. Beruncioute pH pactBopa azotHoit kucinotel (HNO;3) ¢ Mmonsipaoii koHneHTpanueii 0,007
MOJIB/II.

6. Onpenenute, BBINIAIAET JIM OCAOK MOCIIE CIMBAaHUS paBHBIX 00beMoB 0,105 M pacTBOpOB
nutpara mapranna (I1) u cynsduna narpus (Kpp (MnS) = 1,1-1071%)?

Bapuanr 9.
1. MonHas cuna pacTBopa — 3T0:
1) mpowu3BeeHUE KOHIIEHTPALMA HOHOB Ha KBAJIpaT €ro 3apsija;
2) mpou3sBe/leHUE KOHIIEHTPAIMK HOHA Ha ero 3apsij;
3) mnoaycymma Npou3Be[EHMsI KOHLIEHTPALlMY HOHOB Ha KBAJpaT UX 3aps/I0B;
4) cymMma Mpou3BeICHUS KOHIIEHTPAllMM HOHOB Ha KBaJpaT UX 3aps/I0B.
2. OTHolIEHHUE YNCIIa PaclaBIINXCs HA HOHBI MOJIEKYJI, K OOIIEMY YHMCIly pAaCTBOPEHHBIX
MOJIEKYJ €CTh
1) cremneHb conpBaTaIlny;
2) cTeneHb MOJUMEpPHU3aIuy;
3) creneHb IUCCOLUAIUY;



4) creneHb acCOLUALHH.
3. ManopacTBOpUMBIH 3JIEKTPOJIUT B HE3HAUNUTEIBHON CTETIEHU PacTBOPSIETCsI, 00pa3ysi HOHbI
HachILEHHOT0 pacTBopa. Kak Ha3piBaeTcs 3TOT mpouecc?
1) monwuzanus;
2) auccoIuanus;
3) HECTONKOCTB;
4) rereporeHHOE paBHOBECHE.

4. Hanuimure ypaBHeHHEe THIPOJN3a (B MOJIEKYIIpPHOU U HOHHOM opme) Opomuaa kobanbTa
(IT). YkaxkuTte npoTeoIUTUYECKHE TTapbl CONPSKEHHBIX KUCIOT U OCHOBAaHUM U BHIYMCIIUTE
pH 0,6 M pactBopa 3toii conu (pK, = 8,9).

5. Beruucnute pH pactBopa ruapokcuaa 6apust (Ba(OH),) ¢ monsipHoit konneHTpanueit 0,0002
MOJIB/JI.

6. Onpenenure, BbIMAaET JIM OCAOK MOCie cauBaHus paBHbIX 00beMoB 0,007 M pacTBOpOB
HuTpata cepedpa u 6pomara Hatpus (Kpp (AgBrO;) = 5,8-107°)?

Bapuant 10.
1. Crenenb ruponusa ¢ yBeJIUUEHUEM TEMIIEPATYPHI:
1) ymeHblIaercs, Tak KaKk THIPOJIN3 — SHIOTEPMUYECKUI TPOLIECC;
2) yBEJINYMBAETCS, TaK KaK THIPOJIN3 — YHIAOTEPMUYECKUI TPOIIECC;
3) yMeHblIaeTcs, Tak KaKk TUAPOIN3 — 3K30TEPMUUYECKHIA Ipo1iece;
4) yBenn4yuBaeTCs, TaK KaK THAPOJIN3 — IK30TEPMUUYECKUI TpOIIECC.
2. OtHoIIeHNEe TPOU3BEACHUS KOHLIEHTPALUil HOHOB, Ha KOTOPbIE JUCCOLMUPYET cIalblii
AIIEKTPOJIUT, K KOHIIEHTPAL[UX HEJUCCOLMUPOBAHHBIX MOJIEKYJI Ha3bIBAIOT
1) xoHcTaHTa pa3daBICHUS;
2) xoHcTaHTa pa3BegeHust OcBaiibaa;
3) KOHCTaHTa JIUCCOLUALINH;
4) KOHCTaHTa I'MJIPOJIU3a.
3. Kaxkoii u3 pakTopoB HE BIUSET Ha PaCTBOPHUMOCTH OcajKa?
1) npupoja BemecTsa;
2) WOHHas CUJa pacTBOpA;
3) npucyTcTBHE OJJHOMMEHHOIO HOHA;
4) OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIN MOTEHIIAN CUCTEMBI.

4. Hanummre ypaBHEHHE THAPOIH3a (B MOJICKYJIIPHON B HOHHOH dopme) cynbdarta Hukens (I1).
VYKaXuTe MPOTEOIUTUYECKHE NTAPhl CONPSIKEHHBIX KUCIOT U OCHOBAHMUM U BeluuciauTe pH
0,06 M pactBopa 3toii comu (pK, = 10,92).

5. Beruncnute pH pactBopa cepoBopopogHoi kuciaotsl (H,S) ¢ MonsipHO KOHLIEHTpauuen
0,001 mounn/m.

6. Onpenenure, BbIMANAET JIM OCAOK MOCJE cauBaHus paBHbIX 00beMoB 0,012 M pactBopoB
xj0opuaa nuHKa u cyabduna Hatpus (Kpp (ZnS) = 7,9-10724)?

BapuanT 11.

1. Bribepure amdonur:

1) HCOs7;
2) COs™;
3) H2C03;
4) CO..

2. T'maponusy nmojaBepraroTcs conu, o0pa3oBaHHbIE: a) CUIILHBIM OCHOBAHHUEM U CHIIBHOM
KHUCIIOTOH; 0) CHIIbHBIM OCHOBAHHEM U CJIa00# KUCIIOTOM; B) ClIa0bIM OCHOBaHUEM U
CHUJIbHOM KUCJIOTOM; T') cJTa0bIM OCHOBAHUEM U CI1a00N KHCIIOTOM.

1) a, 0, B;
2) a, B, T;
3) 0,B,T;
4) a, 0,B,T.
3. IIpousBeneHus pacCTBOPUMOCTH — ITO



1) oTHOIIEHHE KOHLEHTPAIM HOHOB MaJOPACTBOPUMOIO BEIIECTBA C yUETOM
CTEXHOMETPUYECKUX KOA((DULINEHTOB;

2) mpowu3Be/leHHE KOHIIEHTPALUH HOHOB MaJIOPACTBOPUMOTO BEIIIECTBA C YUETOM
CTEXHOMETPUYECKUX KOA((DULINEHTOB;

3) cymMMa KOHIIEHTpalui HOHOB MaJIOPAaCTBOPHMOTO BEILIECTBA C YUETOM
CTEXHOMETPUYECKUX KO3 (DUIINEHTOB;

4) pa3HOCTb KOHLIEHTPALMI HOHOB MaJIOPaCTBOPHUMOTO BEIIECTBA C YUETOM
CTEXHOMETPUIECKUX KOI(P(DHUIIECHTOB.

4. Hanmmte ypaBHeHHE THAPOIIN3a (B MOJIEKYJISIPHON ¥ MOHHOW (hOpME) CENIeHU T KaHs.
VYKaKuTe NPOTEOIMTUYECKUE TIApbl CONPSKEHHBIX KUCIOT U OcHOBaHui 1 Berancaute pH 0,8
M pactBopa 3toit conu (pK, = 3,8).

5. Beruucnute pH pactBopa xiaopoBonopoHoi kucinotsl (HCI) ¢ MonsipHOil KoHIIeHTpanuei
0,005 moun/11.

6. Onpenenute, BbIMAIAET JIM OCAJOK MOCJe CIUBaHUS paBHbIX 00beMoB 0,068 M pacTBOpOB
HUTpara Maraus u ruapokcuna kamus (Kpp (Mg(OH),) = 6,8-10712)?

Bapuanr 12.
1. BomoponHslii mokaszarenb XapakTepusyer:
1) paBHOBECHOE COCTOSIHUE;
2) peakIHio Cpeibl;
3) cremneHb TUAPOIH3A;
4) cTemeHb TUCCOLUAIIUY.
2. B pactBope conu kap6onara kanus (K,COs) cpena:
1) xucnas;
2) mienovHas;
3) HelTpasibHAS;
4) HyneBasl.
3. OauH ocaoK MOYKHO TTOJTHO MEPEBECTH B APYTOM, €CIIM MOCICTHUI:
1) He pacTBOpUM;
2) GoJiee pacCTBOPHM;
3) MeHee pacTBOpHUM.

4. Hanmmmre ypaBHeHHE THAPOIU3a (B MOJIEKYJISIpHOI 1 HOHHOU opme) HUTpata pryTH (II).
YKaKuTe MPOTEOTUTUYECKUE TTapbl COMPSKEHHBIX KUCIOT U OCHOBaHMi 1 Beruncaute pH 0,2
M pactBopa 3t1oit conu (pK, = 3,58).

5. Beruncaute pH pactBopa ruapokcuaa kanus (KOH) ¢ monspHoit koHtieHTparuei 1,5 Mosb/i.

6. Onpenienure, BBINAIAET JIM OCAJOK MOCiE cauBaHus paBHbIX 00beMoB 0,0086 M pacTBOopoB
HuTpara cepedpa u noauaa kamus (Kpp (Agl) = 2,3-10716)?

CamocrosiTesibHAsA ayiuTOPpHast paboTa o0yuyaromerocst Ne 6

Tema: bygepHbie pacTBOpBI
Bapuanr 1.
1. 3nauenus pH OydepHBIX pacTBOPOB MpH N0O0ABICHUN HEOOJIBIINX KOJIHMYECTB KUCIOT U
OCHOBAHHIA:

1) coxpaHsIOTCS NOCTOSHHBIMY, T. K J00aBJIsIeMbIe KATHOHBI BOIOPOAA U AHHOHBI
TUAPOKCHUIIA CBSI3BIBAIOTCA COOTBETCTBEHHO aKILIENITOPAMU M JIOHOPAMH IPOTOHOB
OydepHOIi CUCTEMBI;

1) coxpaHsIOTCS MIPUMEPHO MOCTOSHHBIMU JI0 T€X MOP, TOKa KOHLIEHTPAUU
KOMITOHEHTOB Oy(epHBIX cUCTEM OyayT MPEBbIIATh KOHIICHTPALUN
I00aBIIsIEMBIX HOHOB;

3) HU3MEHSIOTCS, T. K. U3MEHSIOTCS] KOHIICHTPAIIMH KUCIIOT U OCHOBAHUI B CUCTEME.

2. Kaxwue 13 nepeynciieHHbIX CONPSKEHHBIX KUCIOTHO-OCHOBHBIX Map 00J1a1at0T OyhepHbIMU
cpoiictBamu: a) HCOO~/ HCOOH; 6) CH;COO™ / CH3;COOH; B) CI' / HC1; 1) HCO;3™ / COy; 1)



I‘IPO427 / H,PO4
1) Bce;
2) a, 0,T, I
3) 6,1, 15
4) o,r.
3. TIpu no6asiennn HCI k 6ydeproii cicreme NH4 " / NH4OH:
1) axruBHas konuenTparwst (NH4") — ymensmaercs, (NH4OH) — yBennunBaercs;
2) axrtuBHas kourentpanus (NH,") — yBemmausaercst, (NH4OH) — ymenbiraercs;
3) axrusHble KoHrenrparmu (NH4 ") u (NH4OH) He u3mensroTcst.
4. BonopoaHblii mokaszarenb 0y(epHOro pacTBOpa IMepBOTO TUIIA PACCYUTHIBACTCS IO opMyJIe:
1) pH=0,5 (pK, + Ig C wucnor);
2) pH = pKa + lg C CONPSDK. CHOBaHUS /C KHCITOTHI
3) pH=pa + pC;
4) pH =14 - (pr + lg C OCHOBaHMUs /C COTIPSIK. KI/ICJ‘IOTBI)'

5. Paccuwmraiite 3Hauenrne pH ammuagnoro OydepHoro pactsopa, cocrosmuid u3 550 mu 0,1M
pactBopa rugpokcuia ammonus u 450 mu 0,1M pacTBopa HUTpaTa aMMOHHUS.
KoHcranTa ocHoBHOCTH amMuaka K, = 1,76-107.

6. Paccuuraiite Oy(depHyto eMKOCTh IO KHCTIOTe, ecliv Tipu JoOaBieHuu K 300 mi
ruapokapbonatHoro 0ygepa ¢ pH = 7,36 20 M1 pacTBOpa COJITHON KUCIIOTHI C
kKoHueHTparuei 0,1 MoJb KB/ U3MEHHTCS 110 6,5

Bapuanr 2.

1. 3nayenus pH OydepHbIX pacTBOPOB NpU pa30aBICHUM. .

1) coxpaHAIOTCS MOCTOSIHHBIMHU, T. K. COOTHOILIEHHE KOHIIEHTPalluii KOMIIOHEHTOB

Oy(depHBIX CUCTEM HE H3MEHSIETCS;
2) coXpaHSIOTCS MPUMEPHO MOCTOSHHBIMU J0 ONpPEIeICHHBIX 3HAYCHU N
KOHUEHTPALUH;

3) M3MEHSIOTCS, T. K. KOHIEHTPAIIs KOMIIOHEHTOB CUCTEMbl YMEHbIIIAETCSI.

2. V3 mepeunciIeHHBIX COTPSHKEHHBIX KUCIOTHO-OCHOBHBIX TIap BBIOCPUTE CHCTEMBI,
obnanaronme O0ypepHsiMu ceoiictBamu:: a) HsPO, / HPO,; 6) H,PO4 / HPO4>; B) HPO,>/
PO,*~; 1) HNO; /NO;~; 1)y HCOOH / HCOO'.

1) Bce;

2) 6, 1;

3)a, 0,8, 1;

4) 0, B, 1.
3. pH GydepHoii cucTeMbl 3aBUCHT OT:

1) KOHILIEHTpaIlMi KOMIIOHEHTOB;

2) o0béma Oydepa;

3) pa3BeneHus;

4) COOTHOIIEHUS KOHIIEHTPAIIM KOMIIOHEHTOB.
4. Enununeit usmepenus 0y(hepHoit eMKOCTH SIBISETCS:

1) Monb-I;

2) MOJb'KT;

3) MMOJIB I,

4) MOJIb OKB'JI.

5. Paccuwmraiite pH Oydepnoro pactBopa, cogepxariero 500 mu 0,2M pacTBOpa MypaBbEUHOM
kucnoTsl (K, =2,1-107%) 1 500 mi1 0,15 M pactsopa popmuara HaTpusl.

6. K 60 M1 xkpoBu aiist usmenenust pH ot 7,4 no 7,00 Hano no6aBuTh 1,5 MIT CONSTHOM KHCIOTHI C
KoHIIeHTparuen 1 Mmomb akB/i1. KakoBa OydepHas eMKOCTh KpOBH 1O KUCIOTE?

Bapuanr 3.
1. MakcumanbHyto O6y(hepHyt0 eMKOCTh CUCTEMBI UMEIOT TIPH:
1) pH =pK,;
2) pH>pK,;
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3) pH <pKy;
4) »TH mapaMeTpbl HE B3aUMOCBSI3aHbI IPYT C JPYTOM.
. Kakue 13 kucia0THO-OCHOBHBIX Iap obsanarot OydepHsiMH cBoMicTBamu; a) Hb™ / HHb; 6)
HbO, / HHbO,; 8) HCO5 / CO,; 1) NH, "/ NH4OH; 1) NO;~ / HNO5?
1) Bce;
2) a,0,B,T;
3) a, 0, B;
4) n.
. IIpu no6asnenun Ba(OH), k 6ydepnoii cucteme CH3;COO~ / CH;COOH:
1) axktuBHas konnentpamnus (CH3;COOH) ymensmaercs, (CH;COO™) —
YBEJINYUBACTCS;
2) axrtuHas koHueHtpauus (CH;COOH) ysennuusaercs, (CH;COO™) —
yMeHBbLIaeTcs;
3) aktuBHble koHIIeHTpanuu (CH3;COOH) u (CH3;COO™) He u3MEHSIOTCHI.
. Bonoponnslii nokaszarens 0ydepHOro pacTBopa BTOpOro THUIA pacCYUTHIBAETCS MO hopMyie:
1) pH=0,5 (pK, + 1g C tucaor);
2) PH = pKa + lg C CONPSIK. CHOBAHUS /C KHCITOTHI>
3) pH=pa + pC;
4) PH =14 - (pr + lg C OCHOBaHMs /1C COTIPSIK. KI/ICJ‘IOTBI)'

. Ins mpurortosnenus runpodocdarHoro 6ydeproro pactopa cmemanu 840 mu 0,1 M
pactBopa runpodocdara kamust u 160 mu 0,1 M pactBopa muruapodocdara Kamus.
Boruncnute pH Takoro OydepHoro pactsopa.

Koncranra kuciotaoctu K, = 6,16-1078.

. K260 mn ammuaunoro 6ydepHoro pactBopa ais uaMenenust pH Ha 4 Hago 106aBuTh 35 mi
COJISTHOHM KHCIIOTHI ¢ KoHIeHTparwuei 0,3 moinb 3kxB/11. KakoBa OydepHast eMKOCTb pacTBOpa 1o
Kuciore?

Bapuanr 4.
. bydepnas emxocTs ipu pa3z0aBiIeHUN PaCTBOPOB:
1) yMmeHbIIaercs, BCIeACTBUE YMEHBIICHUS KOHIIEHTPAIIMH BCEX KOMIIOHEHTOB
CUCTEMBI;
2) yBenuuyuBaeTcs, T. K. BO3PACTAeT CTENEHb AUCCOIUAIIUH DIIEKTPOIUTOB;
3) He U3MEHsIeTCs, T. K. COOTHOIICHNE KOHIICHTPAIIUH KOMITOHEHTOB OCTAeTCs
MTOCTOSTHHBIM;
4) TpakTUYECKU HE U3MEHSETCS, T. K. KOJMYECTBO KOMITOHEHTOB CUCTEMBI OCTACTCS
HEHU3MEHHBIM.
. Kakue u3 kucrmoTHO-0CHOBHBIX Tlap o0nanarot Oydepubimu cBoiictBamu: a) Cl-/ HCI; 6) NO;~
/HNOs3; B) HSO4 / H,SOy; 1) CH;COO™ / CH;COOH; 1) NH,"/ NH,OH?
1) Bce;
2) a, 0, B;
3) r,m;
4) B, T, 1.
. TIpu no6asnenrn HBr k Gydeproii cucreme NH, "/ NH4OH:
1) axruBHas koHuentpamws (NH, ") ymensinaercs, (NH4OH) — yBennuuBaeTcs;
2) axtuBHas konuenrpanus (NHy") yBenuunsaercs, (NH,;OH) —
YMEHbBILIACTCS;
3) akrtuBHbIe KOHIeHTpamu (NH, ") u (NH4OH) He usmensttorcst.
. bydepnas cucrema BToporo tuma cCOCTOUT U3:
1) c1aboro oCHOBaHHUS U COJIM 3TOI'0 OCHOBAHUS U CUJIBHOM KUCIIOTHI;
2) cnaboii KUCJIOTHI M COJTM 3TOW KUCIIOTHI U CUJILHOTO OCHOBAHUS;
3) nByx coneii;
4) CUJIBHOTO OCHOBAHUS M COJIM 3TOTO OCHOBAHUS U CHIIBHOM KUCIIOTHI.

. Paccuwuraiite 3nauenue pH ammuaunoro 0ydepHoro pactBopa, B 1 1 KOTOPOTO CONEPKHUTCS
0,05 mosib ammuaka u 0,5 MOJIb HUTpaTa AaMMOHHMSL.



Koncranra ocHoBHOCTH aMmmuaka K, = 1,76-107.

6. Paccuuraiite Oy(depHyt0 eMKOCTh IO OCHOBaHUIO, eciiy Ipu fobasiaeHuu k 500 mi OydepHoro
pactBopa ¢ pH = 5,5 60 mu1 pacTBOpa ruipokcua HaTpus ¢ KoHueHTpauuei 0,1 Mok 3KB/1
H3MEHUTCS 110 6,5.

Bapmuanr S.
1. Bydepnsbie cuctembl TOIAEPKUBAIOT B OPraHU3ME PABHOBECHSI
1) KHCIOTHO-OCHOBHBIE;
2) OKHUCIHTENbHO-BOCCTAHOBUTEIHHBIE;
3) rereporeHHsbIe;
4) nuraHg00OMEHHBIE.
2. Kakwue u3 COnpsKeHHBIX KUCIIOTHO-OCHOBHBIX Map 0071a1a0T OypepHBIMHU CBOWCTBAMU: a)
HCOO/ HCOOH, 6) I‘IPO427 / H,P 047; B) H,PO4 / H3PO4; F) HCO; / COy?
1) Bce;
2) a, 0;
3) 6,B,T;
4) a,T.
3. Ilpu nob6aBneHuu K aneratnomy 0ydepy NaOH pH He MeHsieTcs Tak KaK, B COOTBETCTBHUH C
3akoHOM pazbaBneHust OcTBalbla CTENEHb AUCCOIUAIINH cTa00r0 NIEKTPOIUTA:
1) yBenuuuBaercs;
2) yMeHbIIaeTCs;
3) He u3MeHsieTcs;
4) cHayarna yBEeJIMYMBAETCS, a 3aTE€M YMEHBIIIAETCA.
4. bydepHas cuctema epBoro TUIa COCTOUT U3:
1) cnaboro OCHOBaHUS U COJIM 3TOTO OCHOBAHHUS U CUIIBHOW KUCJIOTHI,
2) cimaboii KMCIIOTHI M COJIM ATOW KHCIIOTHI M CHJIbHOTO OCHOBAHHS,
3) ABYX coleif;
4) cUIBHOTO OCHOBAHUS M COJIM 3TOTO OCHOBAHMS U CHIIbHON KUCIIOTHI.

5. Paccunraiite pH ammuaunoii 0ydepnoii cmecu, conepxamieit 100 M 0,1H pactBopa
rugpokcusia ammonus u 900 mu 0,01H pacTBopa xjiopuja aMMOHMS.
KoHcTanTa 0CHOBHOCTH TUAPOKCHAa aMMonus K, = 1,8-1075.

6. K 20 M kpoBu my1st usmenenust pH ot 7,4 no 7,2 no6aswmm 1,5 M 0,02H pactBopa conssHOU
KUCIoTHl. Paccunraiite Oy(epHyro eMKOCTh KPOBH 1O KHCTIOTE?

Bapuanr 6.
1. Auunos —oro:
1) yMmeHbIIeHHE KUCIOTHOH Oy(epHOil eMKOCTH (HPU3HOIOTHYECKON CUCTEMBI IO
CPaBHEHHUIO C HOPMOI;
2) yBenu4yeHUe KHCIOTHOH OydepHOit eMKOCTH (PH3HOIOTHIECKON CHCTEMBI 10
CPaBHEHUIO C HOPMOH;
3) yBenu4eHHE OCHOBHOU OyQepHO eMKOCTH (PU3HOTOTHIECKONW CUCTEMBI 110
CPaBHEHUIO C HOPMOIA.
2. K 6ydepubiM pactBopam otHOcsiTes cmecu: a) NaH,PO4 + Na,HPOy; 6) H;PO4 + NaH,POy; B)
N32C03 + NaHC03, F) NazHPO4 + Na3P04.
1) Bce;
2) a, 0;
3) B, T}
4) a, 0, B.
3. Ilpu nobasnenun x ammuaunomy o6ydepy HCI pH He MeHsercs Tak Kak, B COOTBETCTBUH C
3aKOHOM pa3baBieHust OcTBaib/la CTENEHb JUCCOLMALMY c1a00ro IEKTPOIHUTA:
1) yBenmuuBaercs;
2) yMEHbIIIAeTCs,
3) He U3MEHseTCS;
4) cHavana yBeIMYHMBAETCS, a 3aTEM YMEHbIIAETCS.
4. B docdaTtHOl HEopraHudeckoi OydepHoii cucTeMe poib MPOTOTUTHYECKON KUCIOTHI



BBITIOJIHACT.
1) HsPOy;
2) HPO427;
3) H2PO47;
4) PO437.

5. Paccuuraiite 3Hauenue pH remorno6unoBoro 6ydepHoro pacrsopa, B 250 M1 KOTOPOTro
conepxurcs 0,2 mons HHb (K, = 6,31:10~) u 0,5 mons Hb™.

6. Paccuuraiite OyQepHyt0 eMKOCTh IO OCHOBAHHUIO, €CIIU MPH J00aBieHuu K 650 M
ammuayHoro Oydepa ¢ pH = 4,5 45 mu pacTBopa menouu ¢ KoHeHTpanueit 0,5 Moib 9KB/1
W3MEHUTCH 110 6,5

Bapuanr 7.

1. Ankano3 —3to:

1) yMeHbleHUE KUCIOTHOM OydepHOi eMKOCTH (PU3HOIOTHIECKON CUCTEMBI 110
CPaBHEHUIO C HOPMOM;

2) yBenMueHHE KUCIOTHOU OydhepHOl eMKOCTH (PU3NOIOTHYECKON CUCTEMBI TI0
CPABHEHUIO C HOPMOH;

3) yMeHbllIeHHE OCHOBHOM Oy(hepHOi eMKOCTH (PU3UOIOTHUECKOM CUCTEMBI IO

CPABHEHUIO C HOPMOIL.

2. Kakue u3 6ydepHbIX CHCTEM COIEPIKAT B CBOEM COCTaBe ToNbKo comu: a) CO32~/ HCO;7; 6)
HCO; / COy; B) I‘IPO427/H2PO47; F) H,PO4 / H;POy; I[) HCOO/ HCOOH; C) PO437/
HPO427.

1) a,B, 13
2) a, B, ¢;
3) a,0,B,T, ¢;
4) 0, B,T.

3. Ilpu no6asnenun HCI x 6ydepnoii cucteme CH;COO™ / CH3;COOH:

1) aktusHas koHuneHTpanus (CH;COOH) ymenpmaercs, (CH;COO")
YBEITUUMBACTCS,

2) axtuBHas koHneHTpanus (CH;COOH) ysenmunBaercs, (CH;COO™)
YMEHBIIIAETCS;

3) aktuBHble KoHIeHTpanuu (CH3;COOH) u (CH3COO )He u3MeHsroTCs.

4. B runpokapOOHATHOI HeopraHuveckon 0yhepHoii cucTeMe POJTb CONPSIKEHHOTO OCHOBAHUS
BBITIOJTHSIET:

1) H2C03;
2) COy
3) HCOs7;
4) COs*.

5. Paccuuraiite 3Hauenune pH aneratnoro 6ydepnoro pactsopa, cocrosmmii u3 200 vt 0,5M
pactBopa ykcycHoi kuciotsl u 800 M 0,5M pactBopa anerata HaTpHsl.
KoHCTaHTa KMCIIOTHOCTH YKCycHOM kucnotsl K, = 1,75-107.

6. K 300 mx 6ydepnoro pactBopa amns usmenenus pH ot 7,4 no 8,0 nodasumu 5 M 0,01H
pacTBopa rupokcuaa Hatpusi. Paccuutaiite OygepHyro eMKOCTh pacTBOpa MO OCHOBAHUIO?

Bapuanr 8.
1. Bydepnas emxocts 6enkoBoii Oy(hepHOil CHCTEMBI KpOBU OOJIbIIIE:
1) mo KucaoTe, T. K. B KpOBU paboTaeT aHMOHHBIN OEIKOBBIN Oydep;
2) 1O OCHOBAHHUIO, T. K. B KPOBU pabOTaeT KaTHOHHBIN OeKoBbIN Oydep;
3) 1o KHuCIOTe, T. K. B KpOBU paboOTaeT KaTHOHHBIN OENKOBBIN Oydep;
4) 10 OCHOBAaHUIO, T. K. B KPOBH pa0OTaeT aHMOHHBIN OEIKOBBIN Oydep.
2. ®ocdarnas OydepHasi cUCTEMa COACPKHUT B OpraHU3ME KUCIOTHO-OCHOBHBIC COMPSKCHHBIC
napebl:
1) H3;PO4—xucnora, H,PO™ — conpsbkeHHOE OCHOBaHUE;
2) H,PO~ — kucnora, HPO4*~ — conpshkeHHOE OCHOBAHHE;



3) HPO,* — kucnora, PO,*>~ — conpspkeHHOE OCHOBAHME;
4) H;PO, —xucnora, PO4*~ — conpskeHHOE OCHOBAaHHE.
. [Ipu no6asnenuu xk ammuaunomy 6ydepy HNO; pH He MeHsieTcs Tak KakK, B COOTBETCTBUH C
3aK0HOM pasbasiieHust OCTBaIb/Ia CTETICHb IUCCOIUAIINN CIa00T0 AIEKTPOIIUTA:
1) yBenuuuBaercs;
2) yMeHbIIaeTCs;
3) He U3MEHSeTCS,
4) cHauasna yBeIIMYMBAETCS, a 3aTE€M YMEHbIIIAETCS.

. [Ipu rumoTepMuu TeMieparypy B opranu3mMe nmoHmwxkarr 1o 24 °C. B atom pexunme
MIPOBOJISITCS OTIEpAIIMHU TIPH MAaTOJIOTUHN KpoBooOpamenus. 3nauenue pH = 7,36 Oynaer B
9TOM cllydae:

1) HOpMOIi
2) anmmo3oMm;
3) ankamo3om.
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5. Paccuuraiite 3HaueHre aMMuaqHoro 0ydepHoro pactsopa, B 500 M1 KOTOPOTO COAEPHKHUTCS
0,01 monp ammuaka u 0,02 MOJIb HUTpATa AMMOHHUSI.
KoHcranTa ocHoBHOCTH amMuaka K, = 1,76-107.

6. K 100 mut kpoBu st u3amenenust pH ot 7,36 no 7,00 Hago 106aBUTH 4 MII COJISTHOM KUCIIOTHI C
koHneHrparueii 0,1 Mok kB/11. KakoBa OydepHas eMKOCTb KPOBH 110 KHACIOTE?

Bapuanr 9.
. I'unpodocdarnas Oydepnas cucrema IeiicTBYeT:
1) B apurpouurax;
2) B Mja3Me KpPOBH U B KJIIETOYHOM >KUJKOCTH;
3) B pusHOIOTHUECKOII cperie.
. Bydepnbie pacTBOpbI MOKHO IPUTOTOBUTD U3:
1) HNO; u KOH;
2) CH;COOH u NaOH;
3) HClu KNOs;
4) NH4OH u H,S.
. Ipu no6asnenun NaOH k 6ydepnoii cucreme HPO,> / H,PO4~
1) axrusnas koHueHTpaws (HPO4>) ysemaumsaercs, (H,PO4") — yMeHbIIaeTcs;
2) axtuBHas koHuenTpamys (H,PO,") yemmumsaercs, (HPO,4*) — ymeHbImaercs;
3) aktusHble KoHeHTpaimu (HPO,2) u (H,PO,") He n3MeHsIOTCS.
. B annonnoi 6enkoBoit OydepHoit crucTeMe poiib CONPSKEHHOTO OCHOBAHMSI BBITIOTHSIET:
1) "H3N-Prot-COO;
2) HoN-Prot-COQO;
3) "H3N-Prot-COOH;
4) H,N-Prot—-COOH.

o

N

w

=

5. Paccuuraiite 3Hauenue pH remorno6unoBoro 0ydepaoro pacrsopa, B 250 M1 KOTOPOTO
conepxwutcs 0,15 moms HHbO, u 0,3 mone HbO,; ™.
KoHcTaHTa KHCIOTHOCTH oKcuremorioouna K, = 1,12-1077.

6. K 900 mi ykcycHoro 0ydepHoro pactBopa i uamMmenenus pH Ha 2,5 Hamo no6aButh 80 M
COJISTHOM KUCIOTHI ¢ KoHIeHTpanuei 0,01 monb skB/11. KakoBa OydepHas eMKoCTh pacTBOpa
1o kuciore?

Bapuant 10.

1. 'emorno6uHoBas OydepHas cuctema IeHCTBYeT:

1) B ma3me KpoBwH;

2) B MOYKaX;

3) B pusmosornueckoii cpene;

4) B spuTpOLUTAX.
. BydepHslii pacTBOp MOXXHO MPUTOTOBUTH H3:

1) HCl u KOH;

N



2) NH,OH u HCI;
3) NH4OH u H,S;
4) KOH u HZSO4.
3. Ilpu no6asnennn NaOH k 6ydepnoii cucreme NH," /NH,OH:
1) aktuBHas konueuTpanus (NH,") ymensmaercs, (NH,OH) yBennunsaercs;
2) aktuBHas koHneHtpanus (NHy") yBennuuaercs, (NH4OH) ymenbiaercs;
3) axrusHble koHneHTpanuu (NH4 ") n (NH4OH) He usmenstrorcs.
4. B xatnoHHOM 0eNTKOBOH Oy(epHOl crucTeMe POJTh COMPSDKEHHOTO OCHOBAHWS BBITTOJTHSCT:
1) "H3N-Prot-COO;
2) HoN-Prot-COQO;
3) "H3N-Prot-COOH;
4) HoN-Prot-COOH.

5. Paccuuraiite pH 6ydepnoro pactopa B 100 M1 kotoporo coaepxkurcs 0,01 monb GeH30iHON
kucioTel 1 0,02 Mosb OeH30aTa HATPHS.
KoHcTaHTa KHCI0THOCTH OeH30MHOM KucaoThl K, = 6,6:107°.

6. bydepnas emxocTh kKpoBH 1o kuciote paBHa 0,02 monb/n. Kakoe konudectso 0,1 M consnoi
KHCJIOThI HEOOX0IUMO J100aBUTH K 1 IUTPY KpoBH, yTOOBI M3MeHUTh pH ot 7,36 10 7,1.

Bapuanr 11.
1. YBenudeHue MIETOYHBIX POIYKTOB MeTabomu3Ma, KoHieHTpaiuo CO, B 11a3mMe KpoBH:
1) yBennuuBaer;
2) yMEHBIIIAET;
3) He u3MeHseT.
2. Bydepnbie pacTBOpbI MOKHO MTPUTOTOBHUTH U3:
1) HCl u KOH;
2) NaOH u H3POy;
3) NH4OH u H,S;
4) KOH u H,S0,.
3. bydepnast éMKOCTh KOJIMUYECTBEHHO OTPECIISICTCS:
1) MOJIB/9KB CHIIHOW KHCJIOTHI HJTH OCHOBaHUS, KOTOPOE HYXHO T00aBUTH K 1 J1
OydepHoro pactBopa, 4ToObI U3MEHHUTH ero pH Ha eauHMUILY;
2) MOJIB/T CUIIBHON KUCIIOTHI MJIH OCHOBAHHS, KOTOPOE HY>KHO JOOAaBHTH K |
OydepHoro pacrBopa, 4ToObI U3MEHHUTH ero pH Ha eauHMUILY;
3) yucioM MIT C1a00W KUCIIOTHI HITH OCHOBAHHUS, KOTOPOE HY)KHO T00aBUTH K 1 11
OydepHoro pacTBopa, 4ToObI U3MEHHUTH ero pH Ha eauHMUILY;
4) YUCIIOM MJI CHJIBHOM KHCIIOTBI MJIM OCHOBAHHUSI, KOTOPOE HY)KHO J00AaBHTH K 1 11
OydepHoro pacTBopa, 4TOOBI U3MEHHUTH ero pH.
4. B remoriioonHOBO# OyepHOl crcTeMe pojlh COMPSHKEHHOTO OCHOBAHHMS BBITTOJIHSICT:
1) HbO,;
2) HHbO,;
3) HbO,";
4) HHb.

5. Paccuuraiite 3HaueHHE aMMHAYHOTO Oy(hepHOro pacTBopa, B 850 MJI KOTOPOTO COAEPIKUTCS
0,06 monbe ammuaka u 0,3 MOJIb XJIOpUa AMMOHHS.
Koncranra ocHoBHOCcTH aMmmuaka K, = 1,76:107°.

6. K 150 mut kpoBu s m3meHenust pH ot 7,36 no 7,2 Hamo 106aBUTh 20 M CEpHOM KHCIIOTHI C
koHueHntparuei 0,01 moib skB/1. KakoBa OydepHas eMKOCTh KPOBHU IO KUCTIOTE?

BapuanT 12.
1. IIpu o1MHAKOBBIX KOHIIEHTPAIUSX KOMIIOHEHTOB Oy(depHast eMKOCTb:
1) mMakcumanbHa, T. K. pH = pK,;
2) mMakcuManeHa, T. K. pH > pKy;
3) MuHHMManbHa, T. K. pH = pK,;
4) OydepHas eMKOCTh HE 3aBUCUT OT COOTHOIICHHUSI KOHIIEHTPAIINI KOMIIOHEHTOB.



2. BbydepHas cuctema nepBoro Tuma 3To:
1) nmupuauHOBas;
2) amerarHas,
3) aMMuauHas.
3. Ilpu no6asnenun NaOH k 6y¢epnoit cucreme CH;COO™/ CH3;COOH:
1) axktuBHas konnentpamnus (CH3;COOH) ymensimaercs, (CH;COO™) —
YBEJINYUBACTCS;
2) axrtuHas koHueHtpauus (CH;COOH) ysennuusaercs, (CH;COO™) —
yMEHbLIaeTCs;
3) axrtuHble koHUeHTpanuu (CH3;COOH) u (CH3COO™) He n3MeHsIoTCs.
4. YBenuuyeHue KMCIOTHBIX MPOAYKTOB MeTabonu3ma koHueHTpauo CO, B mia3Me KpoBu:
1) yBenuuuBaer;
2) yMEHBIIIaeT;
3) He u3MeHseT.

5. Paccuuraiite 3Hauenue pH aueratHoro Oydepnoro pactsopa, B 600 M KOTOPOTrO COJIEPIKUTCS
0,65 monb ykcycHOM kuciaotsl ¥ 0,25 MOJIb aneraTa Kajausl.
KoHCcTaHTa KMCIOTHOCTH YKCYCHOM Kuciaotsl K, = 1,74-107.

6. K 1 1 runpokap6onatHoro 0ydepHoro pactsopa s usmenenus pH ot 5,2 no 7,00 namgo
no6aButh 50 M THAPOKCHIA HATpUs ¢ KoHUeHTparmel 0,1 mons okxB/i1. KakoBa Oydepnas
€MKOCTb Oy(epHOro pacTBopa o OCHOBAHUIO?

Pa3pnen 4. Ctpoenue BemecTBa. buoreHnpie 3jieMeHTHbI

CamocTosiTesibHAsA ayAuTOpPHAs padoTa o0y4aromerocsi Ne 7
Tema: CTpoeHue BemecTBa. buoreHHblie 3jieMeHTbI

Bapuanr 1.

1. 3oOpa3ute AJMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyo GopMylly aroma djieMeHTa moj Ne
27. YkaxuTe, K KAaKOMYy CEMEHCTBY OTHOCHUTCS JaHHBIM DJIEMEHT, BAJICHTHBIE DJIEKTPOHBI,
BBICIIAsl M HU3MIAs CTENEHU OKUCJICHUS, 3HAYEHUs BCEX YEThIPEX KBAHTOBBIX YHWCEN s
MOCTIEAHETO AJIEKTPOHA.

2. N3006pasure oOpa3oBaHMEe CBSI3U MEXIy Napoi snemeHToB Sr u F. Ykaxwurte xpurepuii, mo
KOTOpoMy Obul BbIOpaH Tunm cBs3u. [IpuBenure ¢opmyny CcoeIMHEHUS U THUII
KPUCTAJUIMYECKOU PELIETKU.

3.1300paxkeHue pacnpeneneHus 3JIeKTPOHOB B aTOME KaJlbLIMs B BUje 2¢7, 8¢, 8e7,2¢”
HA3bIBAIOT, KaK MPaBUIIO:
1) 37eKTpOHHOI OpOUTANIBIO;
2) BIEKTPOHHOU CXEMOI;
3) 2IeKTPOHHO-TpaPUIECKON CXeMON;
4) s1eKTpOHHOU KOHpUTyparuei
4.YKaxuTe 3JICKTPOHHYIO (hopMyiy HoHa Na':
1) 1s?2s22p°.
2) 1s22s*2p%3s?3p!;
3) 1s%2s22p®3s?;
4) 1s?2s22p®
5.IleproagnYHOCTD HAOIIOAETCS B U3MEHEHUU:
1) 3apsiioB aTOMHBIX S7IED;
2) yncna paJuoaKTUBHBIX H30TOMOB 3JIEMEHTOB;
3) uKcna SHEPreTUYECKUX YPOBHEHN B aTOMaXx;
4) sHEepruu MOHU3ALUU aTOMOB.
6.B rpynme cBepxXy BHU3 yBEIUYUBACTCS:



1) cpoACTBO K 3JIEKTPOHY;
2) pHeprusi HOHU3ALINN;
3) paauyc aToMma;
4) BAEKTPOOTPUIIATEIHHOCTD.
7. Kakast xuMudeckas CBsi3b HaIMEHee NPOYHasL:
1) xoBaneHTHas, 00pa3o0BaHHAs 110 JJOHOPHO-aKIENTOPHOMY MEXaHU3MY;
2) uoHHag;
3) BomopoaHas;
4) MmeTanandeckasl.
8. Ykaxure HeBepHOE yTBepKAcHHE. KOBaIEHTHBIE CBS3M:
1) UMerT IUIHHY;
2) MOryT OBITh IPOCTHIMU (OJIMHAPHBIMU) U KPATHBIMU;
3) UMEIOT HaNpPaBICHHOCTH;
4) coenuHSIOT TOJBKO aTOMBI 3JIEMEHTOB HEMETAJLIOB.
9. B coctaB remorio01Ha BXOIUT:
1) Fe;
2) Fe'?;
3) Fe®.
10. DanemMuueckue 3a001€BaHUS CBSI3AHEI C:
1) mpoXXMBaHUEM B IaHHON MECTHOCTH;
2) HapylIeHHEeM OOMEHa BEIECTB;
3) HELOCTATKOM MUKPORJIEMEHTOB B OPraHU3ME;
4) HeJOCTaTKOM BUTAMHHOB.
11. 1365ITOK (hTOpa B OpraHu3Me MPUBOIHUT K:
1) kapuecy;
2) SHAEMHYECKOMY 300Y;
3) dmroopo3sy;
4) paxury.

Bapuanr 2.

1. 3o0pa3ute 3MEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyio ¢opMyly aroma sneMeHTta moj Ne
35. Vkaxwurte, K KAKOMy CEMEUCTBY OTHOCUTCS JAaHHBIA SJIEMEHT, BAJICHTHBIE SJIEKTPOHBI,
BbICIIAsE U HM3IIAsg CTENEHH OKUCJICHMsSI, 3HAYEHHUS BCEX YEThIpEeX KBAHTOBBIX YHUCEN IS
MOCJIEAHETO AJIEKTPOHA.

2. OnumKTe IPOCTPAHCTBEHHYIO CTPYKTYpY Mojsiekysbl [NH4]". Vkaxure Tvn ruGpuansaivy,
MEXaHHU3MBbI 00pa30BaHUS U BH]I CBS3H.

3.KucnoTHble CBOMCTBA MTOCIIEOBATEIBLHO BO3PACTAIOT B psZlaX COCIMHEHUI:
1) N205, P205’ ASQO5;
2) HCI, HBr, HI;
3) HCIOs, HBrOs;, HIOs;
4) Si0,, CO,, NyO:s.
4. DIEeKTPOOTPULIATEIIBHOCTD — 3TO:
1) sueprus, TpeOyemasi [UIst MOJTHOTO yJaJIEHUs 3JEKTPOHA Ha OECKOHEYHO
00JIbIIIOE PACCTOSHUE OT A1pa;
2) crmocoOHOCTH aTOMa B MOJIEKYJIE IPUTATUBATH K CE0E 3JIEKTPOHBI,
3) sHeprusi, BbLISIAOLIASCS IPU IPUCOCTUHEHNH 3JIEKTPOHA K HEHTpalbHOMY
aToMy.
5. Bo30yX1eHHOE COCTOSTHHE aTOMOB 3JIEMEHTOB I'pyMIl A 0OHO3HAYHO ONpeAessIeTcs 1O:
1) uMcay 1EKTPOHOB HAa BHELIHEM SHEPIreTUYECKOM YPOBHE;
2) DIEKTPOHHOU CXEME;
3) 21eKTpOHHO-TpapUIECKOI cXeMe;
4) BIeKTPOHHOU KOH(UTYpaIuu.
6. Yron Mexay cBA3sIMH B KaKoil MosieKkyJie paBeH 1050:
1) COy
2) Hzo;



3) NaCl;
4) CH..
7. Omna u3 cBsizeit N-H B katnone NHy" 1o cpaBHEHUIO ¢ IpyTrHMHE CBS3IMH UMEET UHYO (OH):
1) suepruio;
2) anuny;
3) HOJSAPHOCTH;
4) MexaHu3M 00pa3oBaHUs.
8. ®usnonornueckum (M30TOHNMYECKUM) Ha3biBaeTcs pacTBOp NaCl ¢ KoHIIeHTpaIuei:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9%.
9. HegocraTok Topa BBI3BIBAET:
1) xapuec;
2) dmroopos;
3) aHeMuio;
4) sHAEMUYECKHI 300.
10. OcHoBHOE KoHUecTBO pochopa B opraHU3Me COJEPIKUTCS:
1) B kpoBH;
2) B IICYEHU;
3) B KOCTHOH TKaHWU;
4) B TKaHSAX MO3ra
11. buonoruyeckas pojb IUHKA:
1) BxomuT B coctaB 40 epMEHTOB M y4acCTBYET BO BCEX BUIaX OOMEHa;
2) Ouonoruyeckas poiib He U3yUyeHa;
3) BXOJMT B COCTaB reMOTJIOONHA M YYaCTBYET B IIEPEHOCE KUCIOPO/IA;
4) BXOIUT B cOCTaB BUTaMHHa B, U yyacTByeT B mporiecce KpOBETBOPEHHUSI.

Bapuanr 3.

. MI300pa3ure 31eKTPOHHYIO U 3JIEKTPOHHO-Tpaduueckyro GopMyiy atoma sneMeHTa moj Ne
22. VkaxuTe, K KaKOMYy CEMEHCTBY OTHOCHTCS JaHHBIM DJIEMEHT, BAJICHTHBIE DJIEKTPOHBI,
BbICHIAsA W HU3MIAA CTCIICHU OKUCIICHUSA, 3HAUYCHUSA BCCX UYCTBLIPEX KBAHTOBBIX YUCCII IJIA
MOCIIEHETO AJIEKTPOHA.

. 300pasure obpazoBanue cBsizu Mexay mapoit anmemeHToB Ca u F. Ykaxkure kputepuit, mo
KOTOpoMy Obul  BbIOpaH Tun cBs3u. [lpuBenure ¢opmyny CcoeAMHEHUS U THII

KPUCTAJUIMYECKOU PELIETKU.

3.CBoliCTBa aTOMOB XUMHUYECKUX JIEMEHTOB HAXOATCS B IEPUOINIECKOI 3aBUCUMOCTH OT
3apsI0B
1) 31meKTpOHOB;
2) HEUTPOHOB;
3) snep;
4) aHUOHOB
4.OHepreTuuecKuil ypoBE€Hb — 3TO COBOKYITHOCTbH 3JIEKTPOHOB:
1) ¢ GMIM3KUMH SHEPTHUAMU;
2) ¢ onuHAKOBOH (OPMOIi 3EKTPOHHOTO 00IaKa;
3) TpaekTopus JBUKEHHS KOTOPHIX B IPOCTPAHCTBE TOUHO OIpPEIEICHA;
4) y4acTBYIOIIMX B OOpPa30BaHUH XMMHUYECKOH CBSI3H.
5. DnekTpoHHas KOH(PHIYPaIUs BHEIHETO YHEPTETHIECKOTO YPOBHS aHUOHA D" B OCHOBHOM
COCTOSTHUHM — ns°np®. YKaKuTe CUMBOJI 2JIEMEHTA:
1) Si;
2) Se;
3) As;
4) B.
6. Kakas U3 yKa3aHHBIX MOJIEKYJI SIBJISIETCSI HETIOJIAPHOM:
1) COy;



2) H,0;
3) HCIL;
4) CHy
7. [lupamuansuyto GopMy UMEET MOJIEKyIa:
1) CoHy;
2) NH3;
3) H,S;
4) H,0.
8. Cuneprusm 3J1eMEHTOB — 3TO:
1) He3aBHCHMOE UX JEUCTBHE B OPraHU3ME;
2) yculieHue OJJHUM 3JIEMEHTOB JIHCTBUS IPYToro;
3) ocnabieHue OJJHUM 3JIEMEHTOM AEUCTBUS IPYTOro.
9. XecTkocTh Boabl 00yciIoBIeHa npucyTcTBHeM HOoHOB Ca’" nu Mg?*. Kakas nutheBas Boga
M0JIE3HEE:
1) xecTkas;
2) msrkas;
3) He UMeeT 3HAYCHHUS.
10. TIponecc cBepThIBaHUS KPOBU MOKHO YCHUIIUTh ITyTEM BBEJCHUS B OPTaHU3M:
1) comneli menu;
2) coseil KanbIus;
3) couleii HaTpus;
4) comneii xenes3a.
11. ®uznonoruyeckuM (M30TOHUUECKUM) HaszbIBaeTcs pacTBop NaCl ¢ koHIeHTpalueii:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9 %.

Bapuanr 4.

1. N3006pa3ute >MEKTPOHHYIO U JIEKTPOHHO-Tpadudeckyto GopMyiy aroMa 3jeMeHTa moj Ne
15. Vkaxute, K KaKOMy CEMEHCTBY OTHOCHUTCS JAHHBIA 3JEMEHT, BaJICHTHBIE SJEKTPOHBI,
BbICHIAsA W HU3MIAA CTCIICHU OKHUCICHUSA, 3HAUYCHUSA BCCX UYCTLIPEX KBAHTOBBIX YUCCII IJIA
MOCIIEIHETO AJIEKTPOHA.

2. OnuumTre MNpPOCTPaHCTBEHHYIO CTPYKTypy Mojekysibl BHj;. Vkaxure tvn rubpuausanum,
MEXaHHU3M 00pa30BaHUS U BU] CBSI3U.

3. OnpeienuTe Pa3sHOCTb MEK/IY YMCIOM HEHTPOHOB M SIEKTPOHOB B HyKiHe ° P:

1) 0;
2) 1;
3) 31;
4) 15;
5) 16.
4. Kakue opburanm umerot Gopmy Imrapa:
1) s;
2) p;
3) d;
4) sp’.
5. Ykaxute GopMyity 31€KTpOHHONW KOH(PUTypallMi OCHOBHOT'O COCTOSIHUSL aTOMa, B pe
KOTOpOro HaxoasATcs 21 npoToH u 24 HeHWTpoHa:

1) ...3d'4s?
2) ...3d%s?;
3) ...4s%4pl;
4) ...4d1050.
6. YroByio GopMy HMEET MOIIEKyJIa:
1) Csz;

2) NO;



3) BC13;
4) H,O
7. TubpuaHbie opOUTaIn, 0OpPa30BaHHBIE B PE3YNIbTATE SP>-TUOPHAN3ALMH, OPHEHTHPOBAHBI
OTHOCHUTEJIBHO JIPYT JIpyra Mo yIiIoM:
1) 900;
2) 120¢;
3) 180¢;
4) 109e.
8. AHTaroHu3M 3JEMEHTOB:
1) B3auMHOE YCUJICHUE WX JESITEIILHOCTH;
2) B3aMMHOE OcjiabJeHue Ux IesTeIbHOCTH;
3) mosiBIEHUE HOBBIX CBOMCTB Y 3JIEMEHTA OT MPUCYTCTBUSI IPYTOTO JIEMEHTA.
9. B kauecTBe peHTT€HOKOHTPACTHOTO BEIIECTBA MIPU JUATHOCTHKE SI3BBI JKETyIKa
UCIOJIb3YETCS:
1) cycnensus BaSOy;
2) 0,9% p-p BaCly;
3) 0,9% p-p NaCl.
10. KoGanbT OTHOCUTCS K YHCITY:
1) MHKpPOAJIEMEHTOB;
2) OJUTOOMOTCHHBIX YJICMCHTOB;
3) OpraHOTCHOB.
11. Buonoruyeckast pojib IIMHKA:
1) Bxoaut B coctaB 40 (epMEHTOB U y4acTBYET BO BCEX BHJIaX OOMEHa;
2) Ouosiornyeckasi pojb HE U3y4CHa;
3) BXOZWT B COCTaB reMOTJI00MHA M Y4aCTBYET B IEPEHOCE KUCIOPOIa;
4) BXOouT B cocTaB BUTaMHHa B, 1 yyacTByeT B nporiecce KpoBETBOPEHUSI.

Bapmuanr S.

1. M3o0pa3ute AMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyio ¢opMylly aroma syneMeHTa moj Ne
30. Vkaxure, K KaKOMy CEMEIHCTBY OTHOCHUTCS JAHHBIA 3JIEMEHT, BAJICHTHBIC 3JIEKTPOHBI,
BbICIIAsE UM HM3IIAsg CTENEHH OKUCJICHMsSI, 3HAYEHHUS BCEX YEThIPEeX KBAHTOBBIX YHUCEN IS
MOCJIEAHETO AJIEKTPOHA.

2. N3o0pa3ute oOpazoBaHue CBSA3M MeXAy mapoi anmeMeHToB K m O. YKaxuTe KpUTepuid, 10
KOTOpoMy OblT BbIOpaH THm cBsizu. [lpuBemute GopMylny COeIMHEHHS U THI
KPUCTAIITMUECKON PElIeTKH.

3. CkonbKo s — opOuTanei HaXOAUTCS Ha BTOPOM SHEPTreTUYECKOM YpOBHE.
D 1;
2) 2;
3) 3;
4) 4;
5) 6.
4. DneMeHTHI B IEPUOANYECKON CHCTEME PACIIONaraloTcsl B HOPSAKE BO3PACTAHUS:
1) 3AeKTpOOTPUIIATENHHOCTH;
2) 3apsaoB AJEp UX aTOMOB;
3) paanycoB UX aTOMOB;
4) 3apsa0B KATHOHOB;
5) MeTaJNTnYeCKUX CBOWCTB.
5. DHeprus cpoACTBa K AIEKTPOHY — 3TO:
1) ycnoBHasi BEUYMHA, XapaKTEPU3YIOIIast CIIOCOOHOCTh ATOMOB IIPUTSATUBATH
K ce0e 2JIeKTPOHBI B XUMHUUECKUX COCTUHEHHSIX OT IPYTHX aTOMOB;
2) sHeprusi, KOTopas BBIICTSETCS MPU MPUCOSAUHEHUH 3JIEKTPOHA K aTOMY;
3) MUHHUMAaIIbHAS SHEPTHs, HEOOX0IUMAasl JIJIsl OTPhIBA OT aTOMa HanboJsee
MIPOYHO CBS3aHHOTO C HUM JJICKTPOHA;
4) MUHMMaJIbHAsS dHEPrusi, HeoOXoauMas Ui OTPhIBAa OT aTOMa Hanbosee
c1abo CBSI3aHHOTO C HUM 3JIEKTPOHA;



6. I'ubpunbie opouTanu, 0OpazoBaHHbIE B pe3yJIbTaTe SP-rUOpUIU3alU, OPUEHTUPOBAHbI
OTHOCHTEIIBHO JIPYT JAPYTa MOJ YTIIOM:
1) 90e<;
2) 120¢;
3) 180¢;
4) 109o.
7. Jlutionem Ha3bIBAETCA:
1) mobast 3apspKeHHas YaCTHIIA;
2) MoIeKyIa BelecTBa, 00aagaronero aMpoTepHBIMI CBOWCTBAMU;
3) mossipHast MOJIEKYJIa;
4) OWMONSPHBIN HOH.
8. Vkaxute BepHoe yTBepkaeHHE. COeAMHEHNS C MOHHBIM THUIIOM CBSI3U, KaK IIPaBUIIO:
1) mmacTu4HsI (H.y.);
2) neryuu;
3) TYroIjaBKu;
4) mIo0Xo MPOBOJSAT TOK (H.Y.).
9. HepgocraTok iiofa B OpraHu3Me BbI3bIBACT:
1) dmroopos;
2) SHIEMUYECKH 300;
3) XpOHUYECKUM IenaTuT;
4) aHemHIo.
10. Kakoii 13 OKCHIOB a30Ta UCMOIB3YETCS B KAUECTBE KOMIIOHEHTA ISl MHTAISIIIMOHHOTO
Hapko3a?
1) N,O;
2) NO;
3) N203;
4) NO;
5) N2Os.
11. KoGanbT OTHOCHTCS K YHCITY:
1) MUKpO3J1EMEHTOB;
2) OnMMroOMOTEeHHBIX DJIEMEHTOB;
3) OpraHOTEHOB.

Bapuanr 6.

1. 300pa3ute AMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyio ¢opMyily aroma sneMeHTta moz Ne
38. Ykaxwurte, K KAKOMy CEMEMCTBY OTHOCUTCS JAHHBIA SJIEMEHT, BAJICHTHBIE SJIEKTPOHBI,
BbICIIAsE M HM3IIAsg CTENEHH OKUCJICHMsSI, 3HAYEHHUS BCEX YEThIpeX KBAHTOBBIX YHUCEN IS
MOCJIEAHETO 3JIEKTPOHA.

2. OnumuTe MPOCTPAHCTBEHHYIO CTPYKTYpy Moiiekyibl BeCl,. YkaxuTe TUn ruOpuau3aivi,
MEXaHHU3M 00pa30BaHUS U BUJ CBSI3U.

3. DHeprus MOHU3AIUU aTOMa — 3TO:
1) MuHMMalbHas SHEprusi, HeoOXoauMas Ui OTphIBa OT aToMa Haubosee
MPOYHO CBSI3aHHOTO C HUM 3JICKTPOHA;
2) MUHHUMaJIbHas SHEPrusi, He0OXoaUMas Ui OTphIBa OT aToMa Hanbosee
c1abo CBSI3aHHOTO C HUM 3JICKTPOHA;
3) sHeprusi, KOTopas BbLIEISIETCS PU MPUCOECTUHEHUH 3JIEKTPOHA K aTOMY;
4) sHeprusi, KOTOpasi MOTJIOIIAETCS MPU MPUCOCIUHEHUU JIEKTPOHA K aTOMY.
4. YKaXuTe aToM ¢ HauOOJBIINM PaJNyCOM
1) Li;
2) K;
3) Cs;
4) Na.
5. Ha ckoJIbKMX PHEPreTUUECKUX YPOBHAX PacIoylaratoTCs 3JIEKTPOHBI B aTOMax JIEMEHTOB 4
nepuoja:
1



2) 2;
3) 3;
4) 4.
6. YkaxxnuTe BepHOE YTBEP)KICHHUE!
1) oOpa3oBaHHe XMMHUECKOMN CBSI3U SBISETCS, KaK MIPABUIIO,
9K30TEPMHUUECKUM TPOLIECCOM;
2) BemiecTBa ¢ MOJIEKYJISIPHOM KPUCTANIMYECKON PEIIETKON BCEr/ia TI0X0
PacTBOPUMBI B BOJIE;
3) atoMHas KpUCTaJUTMUECKas pelleTKa XapaKTepHa JUIsl BCeX MPOCTBIX
BEIIIECTB;
4) x mpu3HaKaM BEUIECTB C MIOHHBIM THIIOM CBSI3M MOXKHO OTHECTH XPYNKOCTh
¥ TJIOXYIO AJIEKTPOIPOBOTHOCTb.
7. MexaHu3m 00pa3oBaHus KOBAJCHTHOM CBSI3U 33 CUET HEIMOACTICHHON Maphbl 3JIEKTPOHOB
OJTHOTO aTOMa M CBOOOTHOW OpOUTAIIN APYTOr0 aTOMa Ha3bIBACTCS:
1) HemoaeneHHbIM;
2) oOMEHHBIM;
3) IOHOPHO-aKIENTOPHBIM;
4) pa300IIECHHBIM.
8. BONbIIMHCTBO MUKPOAJIEMEHTOB B MAKCUMAJIBHBIX KOHIEHTPALUAX COACPKUTCS B:
1) xposuy;
2) meueHwu;
3) mo3sre;
4) moykax.
9. Kanpiuii B OpraHu3Me sIBIISICTCS JIJIsl MarHUSI aHTarOHUCTOM:
1) oH ycunuBaeT OMOIOTHYECKYIO0 aKTUBHOCTh MarHus;
2) ocnabiisieT ero akTUBHOCTb;
3) UX aKTUBHOCTH CKJIa IbIBAIOTCSI.
10. ®uznonornueckuM (M30TOHUIECKIM) HazbBaeTcs pactBop NaCl ¢ koHIeHTpaIuei:
1) 0,7 %;
2) 0,9 %;
3) 2%;
4) 9 %.
11. IIpouecc cBepTHIBaHUS KPOBU MOXKHO YCHUJIUTD ITyT€M BBEJICHUS B OpPraHU3M:
1) cosneit menu;
2) conel KanbIus;
3) coneil HaTpus;
4) comneii xenesa.

Bapuant 7.

11. V3o6pa3ute 3MEKTPOHHYIO M 3JEKTPOHHO-rpaduueckyo Gopmyrny aToma 3iaeMeHTa moa Ne
33. VYkaxuTe, K KaKOMy CEMEWCTBY OTHOCUTCS JIaHHBIH 3JIEMEHT, BAJEHTHBIE 3JIEKTPOHBI,
BbICIIAs M HM3IIAs CTENEHH OKUCJIEHMsSI, 3HAYUEHUS] BCEX YETHIPEX KBAHTOBBIX YHUCEN AJIs
HOCJIETHETO JIEKTPOHA.

2. U3ob6pa3ute 0Opa3zoBaHME CBS3M MEXKIy Mapoi aneMeHToB St u F. Ykaxure Kputepuii, mo
KOTOpoMy Obl1 BblOpaH Tunm cBsizu. [lpuBenutre GopMyildy COeIMHEHMS M THI
KPUCTAJUIMYECKOU PELICTKU.

3. CKobKO S — opOHTaIel HaXOIUTCS HAa BTOPOM SHEPTeTUYECKOM YPOBHE.
1) 1;
2) 2;
3) 3;
4) 4;
5) 6.
4. ATOMBI 5JIEMEHTOB KaKOii rPYIIIbI KMEIOT GOPMYITY BHEIHETO 3JIEKTPOHHOTO clost — ns’np*:
1) IV A;
2) IV B;



3) ITA;
4) VIA.
5. DneMeHTHI B IEPHOAMYECKON CHCTEME pacloyaratoTcs B OPsIKE BO3pACTaHUSL:
1) BAEKTPOOTPHUIIATENHHOCTH;
2) 3apsa10B AJep UX aTOMOB;
3) paanycoB UX aTOMOB;
4) 3apsa0B KATHOHOB;
5) MeTaIn4ecKuX CBOWCTB.
6. CKONTbKO KOBAJICHTHBIX CBSI3€H 10 OOMEHHOMY MEXaHU3MY MOXET 00pa30BbIBaTh ATOM C
5JIEKTPOHHOM KoH(urypanmei 1s*2s'2p*:
1) 1;
2) 2;
3) 3;
4) 4.
7. YKa)XuTe BEPHOE YTBEPXKICHUE:
1) oOpa3zoBaHMe XUMUYECKON CBA3H SIBJIIETCS, KaK IIPaBUIIO, 3K30TEPMUUECKUM
MPOLIECCOM;
2) BElLIECTBA C MOJIEKYJISIPHON KPUCTAJUIMYECKOM peIIeTKON Beeraa Mmioxo
pPacTBOPUMBI B BOJIE;
3) aTOMHasi KpUCTAJIIMUECKasl pelIeTKa XapaKTepHa JJIsl BCEX MPOCTHIX
BEIIIECTB;
4) X IpU3HaKaM BEIIECTB C MOHHBIM THIIOM CBSI3 MO>KHO OTHECTH XPYIKOCTh
U TIOXYIO 3JIEKTPOIIPOBOTHOCTb.
8. HexocraTok ropa BbI3bIBAET:
1) xapuec;
2) dmroopos;
3) aHeMuro;
4) sHaeMUYecKuii 300.
9. Menpb 1 IUHK SBISIOTCS JIEMEHTAMU — CHHEPTETHKAMU:
1) oHM yCHIUBAIOT OMOJOTHYECKYIO aKTUBHOCTD JIPYT JIPYTa;
2) ocnabistoT aKTUBHOCTH JIPYT JIPYTa;
3) MX aKTHBHOCTH CKJIaJbIBAOTCSI.
10. /Ins TUNICOBBIX MOBS30K MPUMEHSIIOT:
1) cynbdar xanbuus;
2) kapOOHAT KaJbIIUs;
3) cynbdat MarHus;
4) XIOpuj KaJabIusl.
11. Mukpo31€MEHTH B OCHOBHOM OTHOCATCS K YUCITY:
1) d-anmemeHTOB;
2) S-32JIEMEHTOB;
3) p-d7IEMEHTOB.

Bapuanr 8.

1. M3oOpa3ute ANMEKTPOHHYIO U 3JEKTPOHHO-rpaduueckyo GopMyily aroma djneMeHTa moj Ne
53. VkaxuTe, K KAKOMy CEMEWUCTBY OTHOCUTCS JaHHBIA 3JIEMEHT, BAJICHTHBIE SJIEKTPOHBI,
BBICIIAsE Y HH3IIAs CTENICHW OKUCJICHHSI, 3HAYCHHUS BCEX YETHIPEX KBAHTOBBIX YHUCEN IS
MOCIIEAHETO AJIEKTPOHA.

2. OnuumMre NpOCTPaHCTBEHHYIO CTPYKTYypy Mojekysbl CO,. YkaxuTe TUN TUOpuAM3aLUH,
MEXaHHU3M 00pa30BaHUS U BUJ CBSI3U.

3. CkoabKO p-opOuTaield HAXOAUTCS Ha TPEThEM DHEPTETUYECKOM YPOBHE:
D 1;
2) 2;
3) 3;
4) 4.
4. B xakoMm psJly YKa3aHbl TOJIBKO P-3JIEMEHTHI:



1) Ce, Pr, Nd;

2) Mg, Sc, Kr;

3) ALLN, At;

4) Cu, Fe, Ag.

5. Ha ckonbKHX PHEPreTHYECKUX YPOBHSX PACIONIararoTCs JIEKTPOHBI B aTOME MarHusi:

1) 1;

2) 2;

3) 3;

4) 4.

6. Mexann3m 00pa3oBaHus KOBAaJEHTHOM CBSI3U 3a CYET 0000IECTBICHHS HE CIIaPEHHBIX
AJIEKTPOHOB JIBYX B3aUMOJICHCTBYIOIINX ATOMOB Ha3bIBACTCS:
1) 06001IECTBISIONINM;
2) OOMEHHBIM;
3) JOHOPHO-AaKIENTOPHBIM;
4) TONSPHBIM.
7. CKOJIBKO KOBAJICHTHBIX CBSI3€i 10 0OOMEHHOMY MEXaHHU3MY MOXKET 00pa30BBIBATH aTOM C
3IIEKTPOHHOM KOHpUrypauei 1s22s2p?:
1) 1;
2) 2;
3) 3;
4) 4.
8. Bonoponast cBsi3b:
1) uMeeT HaNPaBJICHHOCTb;
2) cnabee OOBIYHBIX MEKMOJIEKYIISIPHBIX B3aUMOJICHCTBUH;
3) BcTpeuaeTcs B IPOCTHIX M CIIOXKHBIX BEIIECTBAX;
4) BcTpeuaetrcss Mexay Moisiekyiaamu H,S.
9. HenocraTok ioia B OpraHu3Me BbI3bIBACT:
1) dmroopos;
2) SHIEMUYECKHH 300;
3) XpOHUYECKUM IrenaTuT;
4) aHemHIo.
10. Kanbuuii B opranu3Me sIBISICTCS AJIsl MarHHsI aHTarOHUCTOM:
1) oH ycwiuBaeT OMOJIOTUYECKYIO aKTUBHOCTh MarHHS;
2) ocnabIseT ero aKTUBHOCTE;
3) MX aKTHBHOCTH CKJIJ[IBAIOTCSI.
11. Ilpomuecc cBepTHIBaHUS KPOBU MOXKHO YCHIITUTD ITyTEM BBEACHUS B OPraHU3M:
1) coneit menu;
2) coneil KanbIus;
3) coneit HaTpus,
4) coneit xxenesa

CamocTosiTeJibHAsI AyAUTOPHAs padoTa o0y4yaromerocsi Ne 8
Tema: KommiexkcHbIe coeJUHEHUS

Bapuanr 1.
1. HazoBute coequHeHus:
[Ni(NH3)s] SOq;
Na [AI(OH)4].
Hanwmmre ypaBHEHUS IEPBUYHON M BTOPUYHOHN JHUCCOLMAIIMH STOTO COCTUHECHHUS B BOHBIX
pacTBOpax U BhIPA3UTE KOHCTAHTY HECTOHKOCTH.
2. Nzo6pasute ¢opmynsl rekcarmanodpeppara (II) xamms u xmopuma amamuHocepedpa (I).
Vkaxure I.[eHTpaJIbHBIﬁ aToM, €ro 3apdn, JUuranJibl, KOOPAUHAOUOHHOC YUCJIO.

3. KaxoB 3apsiy1 BHyTpeHHeH cdepbl 1 KoMIuiekcooopasoarens B coenuHeHnn Ky[FeFe]?



1) -4, +3;

2) 4, +2;
3) +3, -2;
4) -2, +6.

4. Kommnekcoobpa3oBarenu — 3T0:
1) TOJNBKO aTOMBI, TOHOPHI ANEKTPOHHBIX Tap;
2) TONBKO MOHBI, aKIIETITOPHI JIEKTPOHHBIX Tap;
3) TOaBKO d — 3IEMEHTHI, JOHOPHI AJIEKTPOHHBIX Map;
4) aTOMBI WU MOHBI, aKIIETITOPHI SJIEKTPOHHBIX Tap.
S. Bropuunas qucconuanus 310:
1) muccoumanys KOMIJIEKCHOTO HOHA;
2) nuccouManyus KOMIUIEKCHOTO COEIMHEHUS!.
6. Kommuiekcnoe coequnenue [Zn(NHj3)4]SO4 Ha3bIBaeTCA:
1) cynabdaT TeTpaaMMHUHIIMHKA;
2) cynbdaT TeTpaaMMHaKaT IMHKa;
3) cyabdaT TeTpaaMMHH LINHKATA;
4) MHKAT aMMHaKa cyibdart.

Bapuanr 2.
1. HazoBure coennHeHus:
[Co(NH3)6] Cls;
Ky [Fe(CN)].
Hanwummre ypaBHEHUS TIEPBUYHON M BTOPUYHOM JUCCOLUAIIMH 3TOTO COSTUHEHUS B BOJHBIX
pacTBOpax M BhIPA3UTE KOHCTAHTY HECTOHKOCTH.
2. N3obpazute popmynsl cyibdaTa rekcaakBakoOanbta (II) u terpaumnanokynpara (II) xamwms.
YKaKuTe EHTPAIBHBIN aTOM, €r0 3apsil, TUTaH b, KOOPAMHAIIMOHHOE YHCIIO.

3. Omnpenenure 3apsig BHYTpPEHHEH cQepbl W KOMIUIEKCOOOpa3oBaTeyisi B KOMIUIEKCHOM
coenunennu K;[ AI(OH)g]:
1) -3, +3;
2) -4, +2;
3) +4, -2;
4) +3, -3.
4. OCHOBOTIONATAIOIIUE TTPEICTABICHUS O KOMIUIEKCHBIX COSMHEHUSIX BBEJ B HAYKY:
1) Bepnep;
2) AXMeToB;
3) beketos;
4) I'enpMmronsi.
5. KoHcTaHTa HECTOMKOCTH 3TO:
1) oTHOIIEHHE MPOU3BEACHUS KOHIICHTPAIMI HOHOB KOMIUIEKCOOOpa3oBaTess 1
JIUTaHJI0B K KOHIIEHTPAIMX KOMITJIEKCHOTO HOHA;
2) OTHOIICHWE KOHIICHTPAIIMM KOMIUICKCHOTO HOHAa K MPOU3BEICHUIO
KOHIIEHTpAUil HOHA-KOMILIEKCOO0pa30oBaTeis U JINTaH/10B.
6. Kakoe KOMIUIEKCHOE COETMHEHNE HE UMEET IIEPBUYHOM AuccoLraum?
1) K5[P{OH)s];
2) [Pt(NH;3).CL];
3) Ko[PtCle];
4) [Ag(NH3),]OH.

Bapuanr 3.
1. Ha3oBuTte coequHEHNS:
Ko[PtCle];
[Zn(NH3)4] SOs.
Hanwummmre ypaBHEHUS TIEPBUYHON ¥ BTOPUYHOMN JUCCOLHUAIIMH 3TOTO COCTUHCHUS B BOJHBIX
pacTBOpax M BHIPA3UTEe KOHCTAHTY HECTOMKOCTH.
2. U3o6pasutre dpopmyinsl Opomuaa rekcaammuaokoOanbsTa (1) u rekcanutpuroxobdansrara (11I)



Kalus. YKaxuTe HeHTpaJIBHLIﬁ aTOM, €ro 3apidn, JIMranJibl, KOOPAUHAOUOHHOC YUCIIO.

3. Ompenenute CTENEHb OKUCIEHUS M KOOPAMHAIMOHHOE YHUCJIO ILEHTPAJIBHOTO aTroMa B
coenuuenuu [Co(NH;3)s]Cls:
1) +3, 6;
2) +2, 4;
3) +6, 6;
4) 0, 6.
4. JIurauael — 3T10:
1) MoOJEKyJIbl, JOHOPHI JIEKTPOHHBIX Tap;
2) WOHBI, aKIENTOPHI NIEKTPOHHBIX Tap;
3) MOJEKyJIbl U HOHBI — aKLIETITOPbI JEKTPOHHBIX Tap;
4) MOINeKyJbl M HOHBI — IOHOPHI AIEKTPOHHBIX Map.
5. Yucno cBsazelt, 00pa3yeMbIX EHTPaTbHBIM HOHOM-KOMITJIEKCOOOpa30BaTesieM Ha3bIBaCTC:
1) HEeHTaHTHOCTHIO;
2) KOOPAMHAIIMOHHBIM YHUCIIOM;
3) CTemneHbIO OKUCTICHUS;
4) 3apsioM KOMILJIEKCHOTO MOHA.
6. Ha ocHOBaHMM BeIMYMH KOHCTAHT HECTOMKOCTH ONpeaenuTe Hauboliee YCTOWYHBBIN
KOMIUIEKCHBIN HOH:
1) [Ag(NH3),]" K, =5,89-107%;
2) [Ag(CN),]~ K, =110
3) [Fe(CN)s]*~ K,=1-1073
4) [Co(NH;)s]*" K,=4.07-107.

Bapuanr 4.
1. HazoBute coenuHeHus:
[Ag(NH;),] (OH);
K [Pt(CN)4].
Hanumvre ypaBHEeHUs NEPBUYHON U BTOPUYHOM JUCCOLMAIIMN ATOTO COSTMHEHUS B BOJIHBIX
pacTBOpax U BbIpa3UTe KOHCTAHTY HECTOWKOCTH.
2. N3o6pazute Gopmynsl xiopuaa rekcaammuaoxpoma (I11) u tuakBareTparuapoKkcoarOoMIHATA
Kanusl. YKaXUTe HEHTPaIbHBIA aTOM, €r0 3apsil, JIUTaH/Ibl, KOOPIUHAIMOHHOE YHCIIO.

3. Ompenenute CTENEeHb OKUCICHHS LIEHTPAJIbHOTO aTOMa W 3apsj KOMILIEKCa B COCIMHEHUH
[Pt(NH3 )2C12] .
1) +4, 0;
2) +2, 0;
3) 0; +4;
4) +6, 0.
4. [lepBuyHas quccoOLUAIMS 3TO:
1) nuccoumanus KOMIUIEKCHOTO HOHA
2) puccouManus KOMIUIEKCHOTO COeIMHEHUS
5. JIeHTaHTHOCTH — 3TO:
1) uncno cBs3eil MeXIy KOMIUIEKCOOOpa3oBaTeieM U JUraHaaMu;
2) YHUCIO 3IEKTPOIOHOPHBIX ATOMOB B JIUTAHJIC;
3) 4HMCIO ANEKTPOJIOHOPHBIX AaTOMOB B KOMILIEKCOOOpa3oBaTere;
4) 4uCIO 3IEKTPOHAKLENTOPHBIX aTOMOB B KOMILIEKCOOOpa3oBaree.
6. Kommiekcnoe coequnenue Ky[Fe(CN)g] HaspiBaercs:
1) rexcammonoddepym (II) kanms;
2) rexcamuranoddepar(ll) xamms;
3) xanuii (IV) rekcamanogpepar(ll);
4) mmanaunddepym(Il) kamms.

Bapuanr 5.
1. Ha3zoBure coenuHeHu:



[Pd(H,O0)(NH3),Cl] Cl;
Na[Cu(SO4),].
Hanummre ypaBHeHUs IEPBUYHON M BTOPUYHOMN JAUCCOLMAIIMM 3TOTO COEIMHEHUS B BOJHBIX
pacTBOpax M BHIPa3UTEe KOHCTAHTY HECTOMKOCTH.
2. N3o0pa3zure ¢opmynsl rekcaruapokcoxpomara (III) kamms m xnopuma auamuuHomenu (I).
VYKaxuTe LHEeHTPAJIbHBIN aTOM, €ro 3aps, JUTaH bl, KOOPAMHALMOHHOE YHUCIIO.

3. Onpenenute 3apsia BHyTpeHHel ceprl B coequneHnn Ky Fe(CN)g]:

1) +4;

2) -4,
3) -3;
4) -2.

4. I/I3 HpI/IBeI[eHHI)IX KOMIIJICKCHBIX MOHOB KOMIIJICKCHBIM aHHUOHOM ABJISICTCA.
1) [Ag (NH3),]%;
2) [Zn (OH)4]%;
3) [Cr (H,0)3(CN)s]%;
4) [Cr (HZO)gBr]X.

5. Ykaxxute KOMIUIEKCHOE COE€IMHEHUE, B KOTOPOM KoMILiekcooOpazoBaresem sieisiercs Pt (IV):
1) [Pt(NH;)2CL];
2) K,[PtCly];
3) [Pt(NH;3)4](NO3);
4) Ba[Pt(CN)a];
5) [Pt(NH;)4Cl,] Cls.

6. [lnanoxoOanaMuH (BUTaMUH B)y) sBiIIeTCS KOMIUIEKCHBIM coelMHEHHEM KobasbTa. K kakomy
TUIY KOMIUJIEKCHBIX COSIMHEHUH OH NMPUHAIEKUT?
1) anumaoKOMIIIIEKCOB;
2) 1ICHOB;
3) KaTHOHHBIX KOMIIJIEKCOB;
4) xenmaTHBIX KOMILIEKCOB.

Bapuanr 6.
1. Ha3oBuTte coetuHEHNS:
[Co(H,0) (NH3)4(CN)]Bry;
Naz[PtI4].
Hanummre ypaBHEHUS IEPBUYHON M BTOPUYHOMN JAUCCOLUAIIMH 3TOTO COSTMHEHUS B BOJHBIX
pacTBOpax M BBIPA3UTE KOHCTAHTY HECTOWKOCTH.
2. UzoOpazure dopmynsl  Tpudroprunpokcodepmwuiata (II) marmus W HuTpaTa
muakBaterpaaMmuHHuKens (II). Ykaxure NeHTpanbHBI aTroM, €ro 3apsja, JHUTaH[Ibl,
KOOPAWHAIIMOHHOE YHUCIIO.

3. Uemy paBHa CTENEeHb OKUCIIEHUS LIeHTpasIbHOTO aroma B MosiekyJie K;3[Fe(CN)y]?
1) +3;
2) +4;
3) +2;
4) 0.
4. Memu (II) runpokcua oOpa3yeT ¢ IIeIo4YaMu KOMIUICKCHBIC COSJIMHEHHS, B KOTOPBIX MEIb
MIPOSIBIISICT KOOPAMHALIMOHHOE YHCIIO:
1) 2;
2) 5
3) 4;
4) 6.
5. 13 npuBeIeHHBIX KOMIUIEKCHBIX COEIMHEHHMH KATHOHHBIM KOMILIEKCOM SIBJISIETCSI:
1) Nay[Fe(CN)sNOJ;



2) Ks[Fe(CN)gl;
3) [Cr(H,0)4CL,]Cl,
4) H,[PtClg].
6. I'em (cocraBHas 4yacTh TeMOTJIOOMHA) SIBISIETCS KOMIUIEKCHBIM coequHeHueM xenesza. K
KaKOMY THITY KOMIUIEKCHBIX COEIMHEHUN OH OTHOCUTCS?
1) aKkBaKOMILIEKCOB;
2) anua0KOMIUIEKCOB;
3) KaTHOHHBIX KOMIUIEKCOB;
4) XenmaTHBIX KOMILIEKCOB.

Bapmuanr 7.
1. Ha3zoBuTe coenmHEHNS
[Co(NH3)4(H20)2]Cl;
K>[Hg(NH3)2(NO2)4].
Hanummre ypaBHeHHs IEpBUYHON U BTOPHUYHOM AUCCOIMAIIMU 3TOTO COCTUHEHHS B BOAHBIX
pacTBOpax M BHIPA3UTE KOHCTAHTY HECTOMKOCTH.
2. N3oOpaszute Gpopmynsl nuxnopoaunnanokynpara (I1) kanus u 6poMuaa rekcaaMMHHKOOAIbTA
(III). YkaxuTe LIEHTpaJIbHBIN aTOM, €ro 3apsii, JUraHbl, KOOPAUHALKOHHOE YHUCIIO.

3. VYkaxuTe KOOpAMHAIMOHHOE YHMCIIO LIEHTPAJIBHOTO aToMa M €ro 3apsi B COEAMHEHUU
[Co(NH3);CL3].
1) 6, +3;
2) 4, +3;
3) 6, +2;
4) 4, +3.
4. Jlns npuBei€HHOT0 KoMIuIeKcHoro coeaqunenus K,[Hgly] ykaxkute kommiekcooOpa3oBarTess:
1) K';
2) Hg™;
3) I;
4) HgI427.
5. BHyTpeHHIOI0 KOOPIWHAIIMOHHYIO c(epy B KOMIUIEKCHOM COETMHEHUI COCTaBIISIIOT:
1) auranjabl U aieH]IbI;
2) afeH[bl U KUCTIOTHBIE OCTAaTKU;
3) aneHabl U HEUTpaNbHBIE MOJIEKYJIbI;
4) nuraHabl ¥ IIEHTPATBLHBINA aTOM.
6. Kommexkcons! (ITOJIMAEHTATHBIE JIUTAH/AbI, B YACTHOCTU TPWIOH b), NCIIONB3YIOT B MeAMILINHE
KaK aHTUJIOT MIPH OTPABIICHUU:
1) xmopowm;
2) aMMHaKoM;
3) COJISIMU TSDKEIIBIX METAJIJIOB;
4) panuoakTUBHBIMU METaJJIAMHU.

Bapuanr 8.
1. HazoBute coeuHeHus:
[Cr(NH3)3(H,0), Cl]Cly;
[Co (NH;3)sCls].
Hanummre ypaBHeHHs IEpBUYHON U BTOPHUUHOM AUCCOIMALIMU 3TOTO COSTUHEHHS B BOAHBIX
pacTBOpax M BhIPAa3UTE KOHCTAHTY HECTOHKOCTH.
2. MWM3obpazute dopmynsl TerpanuTpatonuakBakobanpTata (III) mutus w  cyneduma
opomonientaakBaxpoma (III). VYkaxkure NEHTpaJbHBI aTroMm, €ro 3apsiji, JWTaHIbI,
KOOPIUHAIIMOHHOE YHUCIIO.

3. Vkaxwute KOOpAHHAITMOHHOC YHCJIO MOCHTPAJIBHOIO aromMa M €ro 3apsaa B COCOUHCHHH
[CI’(NH3)2C12] .
1) 4, +2;
2) 6, +3;



3) 2, +2;
4) 6, +2.
4. KoHcTaHTa yCTOWYMBOCTH 3TO:
1) oTHOIIEHHE MPOU3BEIECHUS KOHIIEHTPAIM HOHOB KOMILIEKCO0Opa3oBaTes U
JIMTaHJ0B K KOHIIEHTPAIM1 KOMIIJIEKCHOTO MOHA;
2) OTHOILIEHNE KOHLEHTpAlMM KOMIUIEKCHOIO HOHAa K IPOU3BEICHUIO
KOHIIEHTpaLUil HOHA-KOMILJIEKCOOOpa30BaTeis U JIMTaH0B.
5. Peanu3anus Kakoro THUIa XUMUYECKON CBSA3H 00s13aTelIbHAa B KOMIUIEKCHBIX COEMHEHUSX ?
1) TOHOPHO-aKLENTOPHOTO;
2) BOJOPOIHOTO;
3) MeTaJIIMYeCcKOro;
4) moHHOrO.
6. 113 mpuBEeIEHHBIX KOMIUIEKCHBIX HOHOB KOMIUIEKCHBIM KATUOHHOM SIBJISIETCS:
1) [CI’ (NH3)4(CNS)2]X,
2) [Cu (H,0)(CN)s]%;
3) [Cu(CN)4I%;
4) [Zn(OH)4I*.

Pasnen 6. OcHOBBI 2JIEKTPOXUMUH

CamocTosiTe/ibHAsA ayAuTOpPHAs padoTa ody4aromerocsi Ne 9
Tema: OCHOBBI JIEKTPOXUMHUU

Bapuanr 1.
1. MeTo10M MOHHO-3JIEKTPOHHOTO OasiaHca nmoadepute KodQPHUIMEHTH B JaHHOM YPaBHEHUH U
YKQKUTE OKUCITUTENh K BOCCTAHOBHUTEIb:
KI + KMnO4+ HQSO4 - MHSO4 + Jz + KQSO4+ Hzo
2. Beruucioutes 2./0.C. MeAHO-IIMHKOBOTO 3JIEMEHTA, KOHIIEHTpallds MOHOB MEAUM B KOTOPOM
pasHo 0,0001Mo:16/11, 2 KOHIIEHTpaIUs HOHOB IHKa paBHO 0,005 MomB/II.
(E° (Cu**/Cu) = 0,34 B; E° (Zn**/Zn) = — 0,76 B).

3. Kakue yacTuisl sBISIOTCS HOCUTESIMU 3JIEKTPUUECKOT0 TOKa B MPOBOJIHUKAX MEPBOTO poaa?
1) nonsl;
2) paauvKabl,
3) 2IEeKTpOHBI;
4) WOHBI U 3JICKTPOHBI.
4. Ecnu ranbBaHUYECKUN 3JIEMEHT pab0oTaeT caMOIPOU3BOIIbHO, TO KakoB 3Hak J./].C. anemenTa?
1) MONOXUTENBHBINH,
2) oTpULATENbHBIH;
3) 3aBUCHUT OT KOHIICHTPAI[UH BEIIECTB.
5. 3aBUCHMOCTH AJIEKTPOJAHOTO MOTEHIMaja OT AaKTHBHOCTH HOHOB B PAacTBOPE OIPENENIeTCs
ypaBHEHUEM:
1) ®apanes;
2) Hepncra;
3) Baut-T'odda;
4) I'm66ca.
6. Peiokc-nioTeHInan BO3HUKAET Ha IpaHuIle pas3zaena das:
1) mnaTuHa — BOJHBIN pacTBOP, COACPIKANINN OKUCIECHHYIO U BOCCTAHOBJICHHYIO
(GbOpMBI OTHOTO BEIIECTBA;
2) MeTaJu1 — pacTBOp, COACPKAIINI KATHOHBI 3TOTO METaIa;
3) katnoHHO-OOMEeHHast MeMOpaHa — pacTBOpP, COAEPIKAIIHMIA KaTHOHBI,
POHUIIAEMbIE JJI1 MEMOpaHBI.



Bapmuanr 2.
1. MeTo/1o0M HOHHO-3JIEKTPOHHOTO OanaHca noadepute KOdPGUIUEHTH B JaHHOM YpaBHEHUH U
YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIIb:
MnSO4+ KClO3 + H,O — HMnO4 + KCI1 + H,SOs4.
2. Bpruucnuts J.J[.C. MEIHO-IIMHKOBOTO 3JIEMEHTAa, KOHIEHTPALUs MOHOB MEIU B KOTOPOM
paBHo 0,01Momb/1, a KOHIIEHTpaus HOHOB IMHKA paBHO 0,001 Monb/1I.
(E° (Cu**/Cu) = 0,34 B; Eo (Zn**/Zn) = - 0,76 B).

3. lanbBaHUYECKUI 2IEMEHT — IPUOOP, B KOTOPOM:
1) mpoucxoauT XUMHUYECKast PEaKIIns;
2) XUMHYECKas YHEPTrHsl MPEeBpaIlaeTCcs B AIEKTPUIECKYIO;
3) anekTpuyuecKasi SHEprus MpeBpallaeTcsl B XUMUUECKYIO;
4) snekTpuveckas SJHepPrus MPeBpaIIacTCs] B MEXaHUYECKYIO.
4. YKaXnTe MPaBUIbHYIO CXeMYy KOHIIEHTPAIIHOHHOTO 3JIEMEHTA:
1) (+) Ag/0,1M AgNOs // 0,5M AgNO; / Ag (-);
2) (—) Ag/0,2M AgNO; // 0,2M AgNOs / Ag (-);
3) (-) Ag/0,IM AgNO; // 0,5M AgNOs / Ag (+);
4) (+) Ag/0,1M AgNO; // 0,5M AgNO; / Ag (+).
5. 12C — ato:
1) oTpumarenbHO 3apsHKEHHAS TOBEPXHOCTh METATUIECKOH ITaCTHHKHY;
2) ymnopsiio4eHHOE pacipe/ielieHne MPOTUBOMOIO0KHO 3apsyKEHHBIX YaCTHUI] Ha
rpaHuIle paszjaena AByX (as;
3) MHOJOXKUTENBHO 3apsiKEHHAs! TOBEPXHOCTD KHUJIKOCTH;
4) TONOXXUTENBHO 3apsHKEHHAS TOBEPXHOCTh METAIUTMYECKON TUTACTHHKH.
6. 'anpBannyeckuii anemMeHT [Janmsnsa—SkoOu cOCTOUT U3 AIIEKTPOJIOB:
1) xkaaMHEBOTO U CEPeOPSHOTO;
2) MEIHOrO U IIMHKOBOTO;
3) Kene3HOro u MeJHOTrO;
4) MeIHOTO U cepeOpsHOTO.

Bapuanr 3.
1. MeTo10M HOHHO-3IIEKTPOHHOTO OasiaHca moadepute KOdQPHUIMEHTH B JaHHOM YPaBHEHUH U
YKaXHUTE OKUCIUTENIh U BOCCTAHOBUTEII!
Cl'z(SO4)3 + BI‘Q + NaOH — Na2CrO4 + NaBr + NaZSO4 + H20
2. Bprucouts 2.J[.C. rajmpBaHUYECKOrO JJIEMEHTa, OOpPa30BaHHOTO MAarHUEM M MeEIbIo
KOHIICHTPALUsi HOHOB MarHus B KoropoM paBHO 0,001 Mob/11, a KOHIIEHTpAIMS HOHOB MEIN
paBHo 0,01 momb/m.
(¢° (Cu**/Cu) = 0,34 B; ¢° (Mg>*/Mg) = — 1,18 B).

3. Ha aHoze B ralbBaHU4YECKOM 3JIEMEHTE MPOUCXOAUT MPOLIECC:
1) oxucneHus;
2) BOCCTAHOBJICHMUS;
3) ¥ OKHCIICHHS U BOCCTAHOBJICHUSI.

4. DNEeKTPOIHBIM Ha3bIBAETCS TIOTEHIUAI:

1) moTeHIMaN, BO3HUKAIOIINI Ha TPpaHULIE METAJI-PACcTBOP, COACPIKAIIUI
KaTHOHBI 3TOT0 METallIa;

2) moTeHIMal, BO3HUKAIOIINKI HAa TPaHUIIE IBYX PACTBOPOB, COAEPKAIINX
pa3Hble KOHLIEHTPALUU OJTHUX U TEX KE HOHOB;

3) moTeHIMAal, BOSHUKAIOLINHA 110 00€ CTOPOHBI MEMOpPaHbI C M30MPATENBHOM
MPOHUIIAEMOCTBI0, Pa3AEISAIONIEH pacTBOPHI pa3HON KOHIIEHTPAIIHH;

4) norteHuUaN, BOSHUKAIOIIMNA HA TPAaHULIE UHEPTHBIN METAJLI-PacTBOp,
COJIeprKalINil CONPSKEHHYIO OKHCIUTEIbHO-BOCCTAHOBUTENBHYIO Mapy.

S. IlnaTHOBAs MIACTHUHKA, TOKPBITAsl JIATHHOBOM YEPHBIO U OMYILIEHHAs! B PACTBOP KHCIIOTHI C
aKTUBHOCTBIO HOHOB Bojioposia 1,0 MoJIb/11 M OMBIBaeMasi cTpyeil ra3000pa3Horo BOIOpoia Mpu



C.y. SIBJII€TCS AJIEKTPOJIOM:
1) CTeKJISTHHBIM;
2) xjopcepeOpsiHbIM;
3) BOIOPOJHBIM;
4) KamOMEeIbHBIM.

6. Kpurepuem nporekanus OBP B npsiMoM HalpaBiIeHNH SIBISETCS 3HAUEHHUE PA3HOCTU PEOKC-
MOTEHIIMAajIa OKUCIUTENS U BOCCTAHOBUTEIS:
1) monoXuTEeNnsHOE;
2) OTpHIIaTeNIbHOE;
3) paBHoe 0.

Bapmuanr 4.
1. MeToioM MOHHO-3IIEKTPOHHOTO OanaHca mogdepuTe KOdPPHUIMEHTH B JaHHOM YPaBHEHUH U
YKa)KUTE OKUCIIUTENb U BOCCTAHOBUTEIIb:
KJ + NaN02 + HZSO4 i J2 + NaZSO4 + Nz + KzSO4 + Hzo
2. Bpruncnuts J.J[.C. MEIHO-IIMHKOBOTO 3JIEMEHTAa, KOHIIEHTPALUs MOHOB MEIU B KOTOPOM

paBuo 0,003 MoJIB/1, a KOHIIEHTpanus HOHOB ITuHKa paBHO 0,001 Momb/m.
(¢°(Cu) = 0,34B; ¢ °(Zn) = - 0,76 B).

3. MeMmOpaHbl HEPBHBIX KJIETOK B COCTOSTHUM BO30YkKJIeHHsI 00Jiee IPOHHUIIAEMBI JJIs1 HOHOB:
1) narpus;
2) Kanws.
4. 3aBUCUMOCTb IOTEHLIMANA JIEKTPOAA OT AKTUBHOCTU MOHOB B PaCTBOPE ONPEEIIAETCS
YpaBHEHHUEM:
1) Hepucra—Ilerepca;
2) ®apanes;
3) Hepnucra;
4) T'mG6ca.
5. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIM HA3bIBAETCS IOTEHIHAIL:
1) moTeHMall, BO3HUKAIONIUI HA TPaHULIE METAJI-PACTBOP, COJEPKALIHI
KaTHOHBI ATOI'0 METaJljIa;
2) moTeHLuall, BO3HUKAIOIMI Ha TPaHULIE IBYX PACTBOPOB, COJEPKAIUX
pa3Hble KOHLIEHTPALUN OJIHUX U T€X YK€ NOHOB;
3) moTeHIMal, BOSHUKAIOLIUH 110 00€ CTOPOHBI MEMOPaHbI ¢ U30HUPATENbHOM
IIPOHUIIAEMOCTBIO, Pa3AEIsAIONIEH pacTBOPHI pa3HON KOHIIEHTpAIHH;
4) moTteHuMaN, BO3HUKAIOIIUI Ha T'paHULIE HHEPTHBIM MeTallI-pacTBop,
COJIeprKalINil CONPSKEHHYI0 OKHCIUTEIBHO-BOCCTAHOBUTEBHYIO Mapy.
6. Kakoif a;ekTpo/] B raJlbBaHUYECKOM 3JIEMEHTE Ha3bIBAETCS KaTOAOM:
1) Ha KOTOPOM MPOUCXOAUT IPOLECC OKUCIICHUS;
2) Ha KOTOPOM NMPOUCXOAUT MPOLECC BOCCTAHOBICHUS.

Bapuanr 5.
1. MeTo1oM MOHHO-3JIEKTPOHHOTO OanaHca nmoadepure KodQPHUIMEHTH B JAHHOM YPaBHEHUHU U
YKQKUTE OKUCITUTEh K BOCCTAHOBHUTEIIb:
chr207 + NaZS + HzSO4 — CI'Q(SO4)3+ S+ NaZSO4 + KQSO4+ HzO
2. Beruucaute 3.J1.C. MeIHO-IIMHKOBOT'O AJIEMEHTA, KOHIIEHTPAILIUS HOHOB MEAU B KOTOPOM PaBHO
0,005Mmo1b/71, a KOHIIEHTpaIUst HOHOB ITHKA paBHO 0,001 MOmB/m1.
(E° (Cu**/Cu) = 0,34 B; E° (Zn*'/Zn) = - 0,76 B)

3. Ecnu rasibBaHUYECKUN JIEMEHT paboTaeT cCaMONPOU3BOJILHO, TO 3HaK D/[C:
1) MoNOXUTENBHBIH;
2) OTpHIIATENbHBIN;
3) MOCTOSHHBIM;
4) 3aBHCUT OT KOHIIEHTPALIUU BEIIECTB.
4. Tuddy3noHHBIN TOTEHITHAT BOZHUKAET B CIIEC/ICTBUU:



1) paznuuus B ckopocTax 1u¢¢dy3ur KATHOHOB U AaHUOHOB;
2) npy HAIUYUU TPaIu€HTa KOHIIEHTPAIHH;
3) pa3nuuus B CKOpocTAX Tudy3uH KaTHOHOB U aHMOHOB MTPU HAJIMYUU
rpagueHTa KOHIEHTPALINH.
5. Yucno F = 96500 K HazpiBaeTCs IOCTOSHHOM:
1) Jlenrmiopa;
2) Bant-T'odda;
3) dapanes;
4) I'mG6ca.
6. Indy3noHHBIM Ha3BIBACTCS MTOTESHIIUAIL:
1) moTeHuuMall, BOSHUKAIOLIUI HA TPaHULIE METAJII-PACTBOP, COJEPIKALIHIA
KaTHOHBI 3TOr0 METallIa;
2) moTeHLuall, BO3HUKAIOLIUI Ha TPaHULIE IBYX PACTBOPOB, COJAEPKAIIUX
pa3Hble KOHLIEHTPALUU OJIHUX U T€X K€ HOHOB;
3) moTeHLuall, BO3HUKAIOLIHUI 110 00€ CTOPOHBI MEMOpPAHBI ¢ U30UpaTEIbHON
IPOHUIIAEMOCTBIO0, PAa3AEISAIOLIEH pacTBOPHI pa3HON KOHIIEHTpALUH;
4) moTteHUMaN, BO3HUKAIOIUI Ha TpaHMLIE MHEPTHBIM MeTallI-pacTBop,
COJIEpIKalNi CONPSKEHHYI0 OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO Mapy.

Bapuanr 6.
1. MeToioM HOHHO-3IIEKTPOHHOTO OanaHca noadepure KOAPPHUIMEHTH B JAHHOM YPaBHEHUH U
YKaXHUTE OKUCIUTENh U BOCCTAHOBHUTEII!
/n+ KNO3 + KOH — KQZIIOQ + KN02 + H20
2. Paccumraiite D.J].C. K00anbT-KaJMHUEBOTO 3JIeMEHTa ¢ KoHIeHTpauueli nonos Cd** pasHoii
0,001 monb/n, nonos Co?*, pasroii 0,0001 Mob/m.
(@°(Cd*")=-0,403 B; ¢°%Co)= -0,29 B).

3. Ecnu ranpBaHMYECKU 3JIEMEHT paboTaeT caMOIIpOU3BOIbHO, TO KakoB 3HaK J.J1.C. sanemenrta?
1) MONOXUTENBHBINH;
2) OTpHIATENbHBIN;
3) 3aBHUCUT OT KOHIIEHTPAIIUH BEILIECTB.
4. 3aBUCHUMOCTBH 3JIEKTPOJHOTO MOTEHIMada OT aKTUBHOCTH HOHOB B PACTBOpE OMpeEIesercs
ypaBHEHUEM:
1) dapanes;
2) HepHcra;
3) Banrt-T'odda;
4) T'mb6ca.
5. Ha anope B raipbBaHUYECKOM AJIEMEHTE MPOUCXOAUT MPOLECC:
1) oxucnenus;
2) BOCCTAHOBJICHHS;
3) ¥ OKHUCJIEHUS U BOCCTAaHOBJICHHUSI.
6. Kputepuem nportexanuss OBP B npsimom HampaBiieHUU SIBISICTCS 3HAUEHHUE Pa3HOCTH PEOKC-
MOTEHI[MAaTa OKUCIUTENS U BOCCTAHOBUTEJS:
1) MOJIOXKUTENHHOE,
2) OTpHUIIATENIbHOE;
3) pasnoe 0.

Bapuant 7.
1. MeTo10M MOHHO-3JIEKTPOHHOTO GasiaHca nmogdepure KodQGHUIMEHTH B JaHHOM YPaBHEHUH U
YKOKUTE OKUCIUTENIb U BOCCTAHOBUTEb:
Fez(SO4)3 + SOZ + Hzo — FGSO4 + HzSO4.
2. Bprunciute 3.J1.C. MEIHO-LIMHKOBOTO 3JIEMEHTA, KOHIEHTPAIIMM MOHOB MEIW M IIMHKA B
koTopom pasHbl 0,001 1 0,01 mMonb/m.
(¢°(Cu) = 0.34B; 9°(Zn) = - 0,76 B).



3. 'anpBaHUYECKHI 3JIEMEHT — MPUOOP, B KOTOPOM:
1) mpoucxoauT XUMHUYECKast PEaKIIns;
2) XUMHUECKas SHEeprus MPeBpaIlaeTCcs B 3JEKTPUUECKYIO;
3) snekTpuyueckKasi SHEprus MpeBpallaeTcsl B XUMUUECKYIO;
4) snexTpuyeckas SHEpPrus NpeBpallaeTcs B MEXaHUUECKYIO.
4. I5C —ar0:
1) oTpulaTeabHO 3apsiKEHHAsi TOBEPXHOCTh METAJNINYECKON MIACTHHKH;
2) ynopsii04eHHOE pacipe/ielieHue MPOTUBOMOIO0KHO 3apsyKEHHBIX YaCTHUI] Ha
rpaHuIle pa3aena IByX (as;
3) MOJIOKUTENHHO 3apsKEHHAS] TOBEPXHOCTH JKUJIKOCTH;
4) TONOXUTENBHO 3apsHKEHHAs MMOBEPXHOCTh METAIITNYECKON TUIACTUHKH.
5. Iuddy3noHHBIH MOTSHIMAT BO3HUKACT B CJICJICTBUH:
1) paznuuus B ckopocTax AU Qy3un KAaTHOHOB M aHHOHOB;
2) mpuy HAIUYUU TPaIuE€HTa KOHLIEHTPAlHH;
3) paznuuus B cKOpOCTSIX AU Qy3ur KATHOHOB M AHUOHOB MPU HATUYHH
IpaJueHTa KOHLEHTPALINH.
6. Il dy3noHHBIM Ha3bIBACTCA MOTCHIIUA:
1) moTeHIMaN, BOSHUKAIOIINM Ha TPAHUIIE METAILI-PACTBOP, COJIEPIKAIIIMIA
KaTHOHBI ATOT0 METallja;
2) mOTeHIMal, BO3SHUKAIOIINI HAa TPaHUIIE ABYX PAaCTBOPOB, COAEPKAIINX
pa3Hble KOHLEHTPALIUU OJTHUX U TEX K€ HOHOB;
3) moTeHIMAal, BOSHUKAIOLIMHA 10 00€ CTOPOHBI MEMOpPAaHBI C H30UPATETBHOM
MPOHUIIAEMOCTBIO0, Pa3AesIONIe pacTBOPHI pa3HON KOHIIEHTPAIIHH;
4) noTteHLUa, BOSHUKAIOIIMKA HA TPAHULIE UHEPTHBIN METAILII-PacTBop,
COJIepIKaINi CONMPSKEHHYIO OKHCIUTEIbHO-BOCCTAHOBUTENBHYIO Mapy.



5. MeToaudeckue MaTepHuajbl, ONPEeACTAIOIHNE MPOUCAYPbI OUCHUBAHUA KOMIICTCHIIMHA

Tekyumuit KOHTPOJIb TPEACTABISIET COOOM MPOBEPKY YCBOCHUS y4eOHOTO Marepuasa
TEOPETUYECKOI0 U MPAKTUYECKOTO XapakTepa, PErysipHO OCYLIECTBISIEMYIO Ha MPOTSHKEHUH
cemectpa. K J0CTOMHCTBaM JaHHOTO THIIA OTHOCHTCS €T0 CHCTEMaTHYHOCTh, HETIOCPEACTBEHHO
KOoppenupyromasicss ¢ TpeboBaHHEM IOCTOSHHOTO U HEMPEPHIBHOIO MOHUTOPHHIA KadecTBa
0o0y4YeHHs OIEHKH ycIlieBaeMOCTH oOyuaromuxcs. Hemocratkom sBisieTcss pparMeHTapHOCTh U
JIOKAJIbHOCTh TPOBEpKU. KoMIEeTeHIUIO MEeNTWKOM, a He OTAENbHbIe €€ AJIEMEHTHI (3HaHuS,
YMEHHs, HaBBIKH) TMPH MMOJOOHOM KOHTpPOJIE MPOBEPHUTH HEBO3MOXKHO. K oCHOBHBIM (hopmam
TEKYIIero KOHTPOJs (TeKyIlled aTTecTalii) MOXXHO OTHECTH YCTHBIH OMpPOC, MHUCHMEHHBIE
3aJJaHus, JJA0OPATOPHBIE paOOTHI, KOHTPOJIBHBIE PAOOTHI.

[TpoMexyTouHas aTTecTalus, Kak IPaBUII0, OCYLIECTBISIETCS B KOHIIE CEMECTPA U MOXKET
3aBepIIaTh M3YYEeHHE, KaK OTIENbHOW AMCUUIUIMHBI, TaK W €€ pasnena (pa3fesioB) /MOy
(Mmonyneit). [IpomexyTouHas aTTecTalys MOMOTAaeT OIEHUTh Oojiee KpyHMHbIE COBOKYIMHOCTHU
3HaHUH W YyMEHHMH, B HEKOTOPBIX CiIy4asx — Jaxke (opMUpoOBaHHE OIpPEIEIeHHBIX
npodeccuoHaNbHBIX KOMMETeHIUN. J{OCTOMHCTBA: TOMOTaeT OLEHUTh Ooyiee KpYIHBIE
COBOKYITHOCTY 3HaHUI M YMEHHH, B HEKOTOPBIX CITydasx — Jaxe GOpMHUpPOBaHUE OMpPEIeICHHBIX
npodeccroHanbHbIX KoMIeTeHIHH. OcHOBHBIE (DOPMBI: 3a4eT U SK3aMeH. TeKyIIHnii KOHTPOJIb U
MPOMEKXYTOYHAsl aTTECTAllMs TPAIUIHOHHO CIY)XaT OCHOBHBIM CpPEJICTBOM OOECIICYCHHS B
y4eOHOM Ipoliecce «0OpaTHOM CBI3M» MEXI1y IperoaaBaTeeM U 00yJaroumMcst, He0OX0IuMOii
IUIsL CTUMYJIMPOBAHUS pabOThl 00yYarOMUXCS U COBEPIIEHCTBOBAHUS METOIUKU MPEIOIaBAHHS
yueOHbIX AucuuiuinH. Hakoneu, uroroBas rocyaapctBeHHas artectauus (U['A) cmyxut s
MPOBEPKH PE3YJIbTaTOB OOYUYEHHS B IIEJIOM. DTO CBOETO POAA «TOCYNAapCTBEHHAs MPUEMKa)
BBIMYCKHMKA TpPH Y4YaCTHH BHENIHMX SKCIIEPTOB, B TOM 4Hcle paboronmartenei. Jlumb ona
MO3BOJISIET OLEHUTHh COBOKYITHOCTh MPHOOPETEHHBIX OOYYarOMUMCSl YHHBEPCAIBHBIX |
npodeccronanbubix kommnereHui. [Toaromy UI'A paccmaTpuBaercss Kak crnoco0 KOMITJIEKCHOM
OLIEHKM KOMMETEHINH. JJOCTOMHCTBA: CITY)KHUT JUIS IPOBEPKU PE3yJIBTATOB OOYyUEHUS B IIEJIOM U
B TOJHOW Mepe TMO3BOJISIET OLEHUTh COBOKYIMHOCTh MPHOOPETEHHBIX OO0YyYaroIIMMCS
OOIIEKYJIBTYPHBIX M PO(PEeCCHOHATBHBIX KoMIeTeHIIni. OCHOBHBIE (DOPMBI: TOCYAaPCTBEHHBIN
9K3aMeH, JUIIOMHas paboTa, TUTIIIOMHBIHN MIPOEKT.

OneHnBaHue 3HAHWN, YMEHHH, HAaBBIKOB U (MJIM) ONBITA JAEATEIHHOCTH JOJDKHO HOCHUTH
KOMIUIEKCHBIA, CHCTEMHBIM XapakTep — C y4eTOM KaK MecTa IUCHMIUIUHBI B CTPYKType
00pa3oBaTeNbHON MPOTPaMMBbI, TaK M COAEPIKATENBHBIX M CMBICIOBBIX BHYTPEHHHX CBSI3CH.
Ces3u  GopMUpYEeMBIX KOMIETEHIIMM ¢ MOAYJISIMH, pa3fenaMud (TeMaMu) AUCHUILIIMHBI
00eCTeYnBaOT BO3MOXKHOCTh peaJM3alMy Ui TEKYIIero KOHTPOJIA, MPOMEXKYTOUHOU
aTTecTalldd MO JWCUUIUIMHE ¥ WTOTOBOTO KOHTPOJIS HaumOojee MOAXOMAIINX OLIEHOYHBIX
cpeactB. IlpuBsi3ka OLIEHOYHBIX CPEACTB K KOHTPOJIUPYEMBIM KOMIIETCHIIUAM, MOIYJISIM,
paznenaM (TeMaMm) ITUMCHUILUIMHBI NpuBeneHa B Tabmune. OlleHKka 3HaHUM, YMEHUH, HABBIKOB U
(unM) ombITa JIEATENBHOCTH, XapaKTEpU3YIOMUX dTambl (OPMUPOBAHHS KOMIETEHIMHA B
MIpoLIecce OCBOEHUS 00pa30BaTeIbHON MPOrpaMMBbl B paMKax y4eOHOM TUCIUTUIMHBI

1. CobecenoBanue, onpoc cremnuainbHas Oeceqa MpernoaaBareis ¢ OOyJaroluMcsl Ha
TEMbI, CBSI3aHHBIE C M3y4aeMOM NUCIUIUIMHON, paccuMTaHHAs Ha BBIACHEHHE OO0beMa 3HAHHM
00yyYaromerocs 1o onpeaesIeHHOMY pa3zieiny, TeMe, MpodiemMe U T.11.

2. Tectsl sBusitOTCS npocTeiimell (opma KOHTPOJS, HaNpaBlieHHas Ha IPOBEPKY
BJIAQJCHUS] ~ TEPMUHOJOIMYECKHM  amlaparoM,  COBPEMEHHBIMH  HWH(GOPMAIMOHHBIMU
TEXHOJIOTUSIMU M KOHKPETHBIMU 3HAHHSIMH B 00JacTH (yHIaMEHTAIbHBIX M MPUKIATHBIX
JTMCLUTUINH.

TecT cocToUT U3 HEOOJBLIOTO KOJIMYECTBA HIEMEHTAPHBIX 33]1a4; MOKET MPEJAOCTABIISTh
BO3MOKHOCTh BbIOOpa M3 MEpeyHs OTBETOB; 3aHMMAET YacTh yueOHoro 3anatus (10-30 MmunyT);
MpaBWIbHbIE pEIIeHUs pa3OuparoTcsi HAa TOM K€ WM CJEAYIOUIeM 3aHATHH; YacToTa
TECTUPOBAHUS ONPECIAETCS MPErnoiaBaTesieM

3. JIaboparopHnasi, paboTa SBISETCS CPEJACTBOM MPUMEHEHUS M PeaTu3alliu MOJTyYeHHBIX
o0yyaromuMcs 3HaHUH, YMEHUH ¥ HABBIKOB B XO/I€ BBIMOJIHEHUS Y4eOHO-IPAaKTUIECKOH 3a1auH,
CBSI3aHHOM C TIOJyYE€HUEM KOPPEKTHOTO 3HAYMMOIO pe3ysbTara C MOMOUIbIO pealbHbIX CPENICTB
NesITeIbHOCTH. PeKOMEHyeTCst JUTst MPOBEICHUS B paMKax TeM (pa3JiesioB), Hanboiee 3HaUNMBbIX



B (hopMHpOBaHUH MPAKTUUYECKUX (TIPOHECCHOHATBHBIX ) KOMITETEHITHI)

4. 3ader cruyxarT (GOpMOH TMPOBEPKH KAdeCTBa BBIMOJHCHUS OOYYarOIIHMMHUCS
nabopaTopHbIX paboT, yCBOGHHUS YU4EOHOTO MaTepuaia MPakTHUYeCKUX U CEMUHAPCKUX 3aHSATUH,
YCHEIIHOTO MPOXOXKIACHHUS MPOU3BOACTBCHHON W TMPEIIUTIIOMHON TPAKTHK W BBIOJHEHUS B
MpOLIECCe OJTUX TMPAKTUK BCEX YUEOHBIX MOPYYEHHII B COOTBETCTBHH C YTBEPIKICHHOM
IIPOrpaMMON.

Jlanaple  ¢GOpMBI  KOHTPOJIS OCYIIECTBISIFOTCS C MPHUBICYEHHEM Pa3HOOOpPa3HBIX
TEXHUYECKHX CPEJCTB. TEeXHUYECKHE CpEICTBa KOHTPOJSI MOTYT COJEP)KaTh: MPOTPaMMBI
KOMITBIOTEPHOTO TECTHPOBaHUs, yuyeOHbIe 3a7aud, KOMIUIEKCHbIE CHUTyallMOHHBbIE 3afaHus. B
MOHITHE TEXHUYECKUX CPEIICTB KOHTPOJS MOXKET BXOJHUTH OOOPYIOBAaHUE, HCIOJIb3YEeMOE
CTYJIEHTOM TpHU JIabOpaTOPHBIX paboTaXx M HMHBIX BUAAX pabOT, TPEOYIOIUX MPAKTHUYECKOTO
MPUMCHCHHS 3HAaHUH W HABBIKOB B Y4COHO-IIPOU3BOJICTBEHHOW CUTYAIlUH, OBJIAICHUS TEXHUKOM
JKCIIEpUMEHTa. B oTiMuyue OT MpOU3BOJICTBEHHOW MPAKTUKHU JTAOOpPaTOpHBIE U MOJOOHBIE MM
BUABl pabOT HE MPEINoNararoT OTPhIBA OT YYeOHOTO TMpolecca, MPEICTAaBISIOT COOOi
MOJIETUPOBAHUE MPOM3BOACTBEHHON CHTyallUd M MOAPA3yMEBAIOT MPEIBSIBICHHE CTYIEHTOM
MPAKTUYECKHUX PE3yIbTaTOB WHANBUAYATBHON WIIM KOJUICKTUBHOH JIEATEIHHOCTH.

Pexxum oOyudaromiero, Tak Ha3bIBAEMOTO PEMETULIMOHHOTO, TECTHUPOBAHUS CIYXKUT,
MPEX/Ie BCETo, Ui W3YyYEHHUs MAaTepUaoB JUCIUIUIMHBI M TOATOTOBKE OOYYaromETrocs K
aTTeCTyIOUIeMY TECTHPOBAHUIO, OH MO3BOJIAET CTYJICHTY Jy4llle OIICHUTh YPOBEHb CBOMX 3HAHUU
U OIpENeNNTh, KaKue BOMPOCHI HYKTAIOTCS B JIOTOJIHUTENBHONW mpopabotke. B oOydaromem
pexnMe 0co00e BHMMAaHHE JOJDKHO OBITh YIEJIeHO (POPMHUPOBAHUIO THANIOTA MOJIb30BATENS C
CUCTEMOH, TyTeM 3aJaHHhs BAPUAHTOB PEAKIMH CHCTEMBl Ha pPa3JIMYHBIC JCHCTBUS
oOyuJarolerocss mpu MPOXOXKIEHUM TecTa. B pe3ynbraTe oOecrieunBaeTcsi BBICOKAsl CTENEHb
WHTEPAKTHBHOCTH JJICKTPOHHBIX YYEOHBIX MAaTEPHAJIOB, IPU KOTOPOW CHCTEMa IMPEIOCTABIISICT
CTYJEHTY BO3MOXXHOCTH aKTHBHOTO B3aHMMOJICHCTBHS C MOJIyJIeM, peanu3ysi 00ydaromuii Juanor
C LIEJTBI0 BHIPAOOTKM y HEr0 HanOoJee MOTHOTO M aJeKBATHOTO 3HAHUS CYIIHOCTH HM3y4aeMOTo
MaTtepuanga ATTECTyollee TECTUPOBAHUE 3HAHUI 00YyYaromMXcsl MpeJHa3HAYeHO AJII KOHTPOJIS
YPOBHSI 3HAaHUH ¥ TIO3BOJISIET aBTOMATU3UPOBATh MPOIIECC TEKYIIEro KOHTPOJIS yCIIeBaEMOCTH, a
TaK)Ke MPOMEXKYTOYHOU aTTECTAIIHH.

5.1. MeToauuecKkue MaTepHuaJibl 10 KPUTEPUIO ONCHUBAHUSA TCCTUPOBAHUA

— OIICHKA «OTJIMYHOY» BBICTABISICTCS OOYyYaromIeMycsi, €CJIM OH MPaBHIBHO OTBETHJ Ha
91% BompocoB TecTa;

— OLIEHKA «XOPOIIO» BBICTABISIETCS 00yJatonIeMycsi, €CJI OH MPaBUIIbHO OTBETWII Ha 81-
90% BOMpPOCOB TECTA;

OIICHKA «YyJIOBJICTBOPHUTEIHHO» BBICTABIISCTCS OOYYAIOIIEMYCs, €CIH OH IMPaBUIHHO
orBeTus Ha 71-80% BompocoB TecTa;

OLICHKAa «HCYIOBJICTBOPUTCIILHO» BBICTABJIACTCA o6yqafomeMyc;1, CCJIM OH IIPABUJIBHO
orBeTws Ha MeHee 70% BOIPOCOB TeCTA.

5.2. Metoanueckue MaTepuasbl 0 KPUTEPUIO OLICHUBAHUSA KOHTPOJIbHOI padoThI:
3aganus 1- 6 mo 2 6anaa
— OIICHKA «OTJIMYHO» BBICTABISETCS CTYACHTY, ecii HaOpaHo 11-12 Gamnos;
— OIIEHKA «XOPOIIOY, — eciii HabpaHo 9-10 6aos;
— OIICHKA «YJOBJIETBOPUTEIILHOY — €CJIM HaOpaHo 7-8 OaIyoB ;
— OIIEHKA «HEYJOBJIETBOPUTEIHHOY» €CIM HaOpaHo MeHee 7 0aslioB.

5.3. MeToanueckne MaTepPUAJIbI 10 KPUTEPUIO OLIEHMBAHMS 3a1UTHI JJA00PATOPHOM
padoThI:
- OIICHKA «3a4TeHO0» BBICTABIISIETCS CTYACHTY, eciu paboTta oopmiieHa MPaBUIbHO, BHITIOTHEHbI
IMMCBbMCHHO BCEC 3a/laHus, IPOU3BCACHBI paC4YCThl, CTYACHT IIOHAJI CYTh BBITIOJIHEHHOMI pa6OTI)I u
OTBETUJI HA MTOCTABJICHHBIE BOMIPOCHI.



5.4. Metoanueckue Marepuaibl o kpurepuio onennanusa CAPO:
— «OTJUYHO» BBICTABIACTCS OOydYarOlmEeMyCsi, €CJIU OH BBINOJHWI 3aJaHus BEPHO, B
MOJIHOM;
— OLCHKAa «XOpOoH1i0o» €CJIN UMCIOTCA HE3HAUYUTCIIBHBIC HEJOYCTBI B BBIITIOJTHCHUN SaﬂaHHﬁ;
— OIICHKA «YJOBIETBOPUTEIILHOY €CIIH 3a/IaHUs BHITIOJTHEHBI HE B IOJIHOM 00BEME;
— OLCHKa «HCYIOBJICTBOPUTCIIBHO» CCJIM 3aJJaHUs HC BBIIIOJIHCHBI MWJIW BbIITOJHCHDBI
HEBEPHO.
5.5. MeToanuyeckne MaTepuaJibl 0 KPUTEPUIO OLICHMBAHUSA 3a4eTa ¢ OLEHKO

OLEHKa«OTINYHO» BBICTABISETCS O0YyYaloIIeMycsl, €ClIM TEOPETUYECKOE COJEpIKaHUE
YCBOEHO MOJIHOCTBIO, 0e3 mpobenoB, HEOOXOAMMBbIE MPAKTUYECKUE KOMIIETEHIIUU
c(OPMHPOBAHBI, MCYUEPIBIBAIOIIE, TTOCIEAOBATENIFHO, Y€TKO M JIOTHYECKH CTPOMHO H3jaraer
MaTtepuan, CBOOOJHO CIPABIAETCS C 33aJayaMH, BOMPOCAMH U IPYTHMMH BUIAMH MPUMEHEHUS
3HAHUMU, IPUYEM HE 3aTPYyIHSAETCS C OTBETOM IPU BUAOM3MEHEHUU 3aJaHU.

OrneHkKa «XOpOILI0» BBICTABISETCS O00yYarolIeMycs, €CIM TEOPETHYECKOEe COAep KaHUe
Ouyera W3JI0KEHO IOJHOCTHIO, HEOOXOIUMBIE MPAKTUYECKHE KOMIIETCHIMH B OCHOBHOM
chOopMHUPOBaHBI, BCE MPEAYCMOTPEHHBIE MPOTrPaMMOI 00y4YeHHs YUeOHbIE 3aJaHUS BBHITIOTHEHBI,
KayecTBO MX BBITIOJHEHHUSI JOCTaTOYHO BbICOKOe. OOydarommiicsi TBEpAO 3HAET Marepual,
FPAMOTHO U MO CYIIECTBY M3JIaraeT €ro, He JOIyCKasl CyIIECTBEHHbIX HETOUHOCTEH B OTBETE Ha
BOIIPOC.

OneHka «yI0BJIETBOPHUTEILHO» BBICTABISIETCS 00yYaroIIeMycs, €ClIl TEeOPEeTUUYEeCKOoe
coJiepkaHue OuJIeTa M3JI0)KEHO YAaCTHUYHO, HO MpoOesbl HE HOCST CYLIECTBEHHOI'O XapakTepa,
HEOOXOIUMBIE MPAKTUYECKHUE KOMIIETEHIIMH B OCHOBHOM C(OPMHUPOBAHBI, OOJNBIINHCTBO
MIPElyCMOTPEHHBIX IPOrpaMMoil 0OydeHHs Y4YeOHbIX 3ajjad BBINOJIHEHO, HO B HHMX HMMEIOTCS
OIMOKK, TPU OTBETE Ha IOCTaBICHHBIH BOMPOC JOMYCKAET HETOYHOCTH, HEAOCTATOYHO
NpaBUJIbHBIE (POPMYITMPOBKH, HAOIIOJAIOTCS HAPYIICHUS JOIMYECKOW MOCIIEeIOBATEIHHOCTH B
W3JI0KEHUU IPOrPAMMHOr0 MaTepHaa.

OrneHka «HeyI0BJIeTBOPUTEIBHO» BBICTABISIETCA OOy4aroUleMycs, €CId OH HEe 3HaeT
3HAYUTENILHON YacTu Marepualia B Ouiere, JOMyCKaeT CYIIECTBEHHbIE OMIMOKHU, HEOOXOIUMBbIE
NPAaKTUYECKHEe  KOMIIETCHIIMM HE  C(HOPMHUPOBAHBI, OOJBIIMHCTBO  MPEAYCMOTPEHHBIX
MporpaMMoii 00yueHus! y4eOHbIX 3a/JaHUi HE BBITIOIHEHO.



[Ipunoxenue 2.
AHHOTAIMS JUCIHAILTHHBI

JlucuunjinHa

Xumus
(MoayJib)
'VK-1 cnocoGeH ocyIiecTBIsITh KpUTUYECKHI aHATN3 TPOOIEMHBIX
PeanmzyemMble CUTyaIMil HAa OCHOBE CHCTEMHOT0 MOAX0/a, BRIpadaThIBaTh
KOMIICTCHIINH CTpPATEruI0 ICUCTBUM .
YK - 1.1. 3HaeT TEOPUI0  CUCTEMHOr0  IMOJXO0Ja;
MOCIIEI0BATEILHOCT U TPEOOBAHMSI K OCYIIECTBICHUIO MTONCKOBOU Ul
QHATTMTHYECKON NEeATeTLHOCTH VISl PEIICHUS ITOCTABICHHBIX 3a/1a4;
YK — 1.2. BbimensieT 3Tambl pemieHUus U JEUCTBHS MO PEIICHUIO
Bajladd; HaXOJWTh, KPUTUYECKH aHAIM3UPYeT ¢  BBIOMpacT
nH(pOpMaIIKI0, HEOOXOAUMYIO JJIsi PElICHHs TTOCTABICHHON 3a/1auu;
acCMaTpHBAaeT Pa3JIMYHbLIC BAPUAHTHI pEIICHUS 3a1a4H;
Pe3ynbpTarsl P o p p p A S
OCBOCHIIS YK - 1.3. nmnpu aHanu3e mnpoOJEeMHBIX CUTyallUld OILEHUBAET
MCLUILIHHDL MPEUMYIIEeCTBAa U PHUCKU; TPAMOTHO, JIOTUYHO, apTyMEHTHPOBAHO
(Monys) bopMmynupyer;

COOCTBEHHBIE CYXICHHMS U OLECHKH; OTJIMYAaeT (PAKThl OT MHEHMH,
UHTEPIIPETAlUNA, OLIGCHOK U T.JA. B PACCYXKIEHHUSAX JAPYTUX
YYaCTHUKOB AEATEIbHOCTH;

VYK-1.4 paccmarpuBaeT U IpeajaraeT BO3MOXHbBIE BapUAHTBH]
pelIeHUs TOCTaBIEHHOW 3ajaud, OLICHUBas NPaKTUYECKHUX|
[OCJIEACTBUI BO3MOKHBIX PELICHUH [TOCTABJICHHBIX 33]a4

TpynoeMKocTs, 3.€./ uac
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DopMBI OTYETHOCTH (B T.4.
110 CEMECTPY)

3aueT ¢ omeHKoH B - 1 cemecTp




