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1. EJIX OCBOEHUA JUCLHUIIJINHBI

Lenamu oceoenus OUCYUnIUHbl « Xumusy:
dbopMupoBaHUE CUCTEMBI 3HAHUII 00 OCHOBHBIX MOHATHSAX M 3aKOHAX XUMHUHU, O CBOWCTBAX XHU-
MUYECKHX HJIEMEHTOB U UX COCIUHEHUU, OCBOCHHE XMMUYECKHX PACUETOB MO CTEXHOMETPHH,
XUMHUYECKON KMHETHKE, XUMUYECKOH TepMOJIMHAMUKE, pacTBOPaM, 3JIEKTPOXUMHUUECKUM CUCTe-
MaM B 00beMe, He0OXOIMMOM JIJIsl pEIICHHsI POU3BOICTBEHHBIX U HCCIIEA0BATEIHCKUX PAOOT.

Ipu smom 3a0avamu OUCYUNIUHbL AGTAIOMCA:

® U3y4YEHUE CTPOCHHUSI HEOPTAHMYECKUX BEIIECTB U 3aBUCUMOCTb UX CBOMCTB OT MPUPOABI
BEIIECTBA;

e u3yudeHue GaKkTOpoB, ONPENEISIONINX CAMOIPOU3BOJILHOE MPOTEKAaHNE PA3TUYHbIX XH-
MHUYECKHX IMTPOLIECCOB;

® U3yYeHHE OCHOB COBPEMEHHOW XUMHUH — 0a3bl I YCBOCHUS MOCIEAYIOMUX 00111e0n0II0-
TUYECKHX U CTICIHATBHBIX AUCIUIUINH, a TAKXKe 0a3bl 11 TOHUMAaHUSI XUMUKO-OMOJIOTHIECKIX
aCIIEKTOB, ABJICHUN U MPOLECCOB PA3TMYHBIX OTPACIEH HAPOAHOTO XO34ICTBA;

® OpPUEHTHPOBKHU B CBOMCTBAX XUMHYECKUX COCTUHEHUN, TPUMEHSIEMBIX B CEJIbCKOM XO-
3SMCTBE M B TEXHHKE, a TaK e CO3JaHUs MPECTABICHUHN O CITOCO0aX MOMyUYeHUsI TAKUX Be-
IIECTB;

e BBIOOpA XMMHYECKOTO CIIOCc00a aHAIM3a 33/JaHHBIX BEIIECTB B 00BEKTaX OKPYKAIOIICH
Cpenbl;

® O03HaKOMHTH O0YYAIOIIMUXCS C METOJUKON BHIOOpA U aHAIM3a BEIIECTB, MPUMEHSIEMBIX B
TEXHOJIOTMYECKUX MPOLECcCax;

® [IPUBUTH HABBIKK PACUETOB C UCIOJIb30BAHUEM OCHOBHBIX MOHSATUN U 3aKOHOB CTEXHO-
METpHUH, 3aKOHA JICUCTBYIOIIMX MAacC, TOHATHI BOAOPOIHBIN U THAPOKCUIILHBIN MMOKA3aTEeIN U
pacdeToB, HEOOXOAUMBIX ISl IPUTOTOBIIEHUSI PACTBOPOB 33JaHHOTO COCTAaBa;

® HAYYUTHh O0YYAIOIINXCs, ONPEACTATH HAMPABICHUS U ONTHMAIIbHBIC YCIIOBUS TPOTEKAHUS
XUMHUYECKHX ITPOLIECCOB;

e 00y4YuTh METOJaM SKCIIEPUMEHTA B XUMHUH, BRIPAOOTATh YMEHUS TIOJIB30BATHCS TIPO-
CTeHIUM 1a00paTOPHBIM 000PYIOBAHHEM, XHMHUECKOH TIOCYI0N 1 U3MEPUTETHHBIMU TPUOO-
pamu;

e (dopMupoBaHUE y 00YJAIOIIMXCS HABBIKOB M3YYCHHSI HAYYHON XUMUYECKOU TUTEPATYPHI
U II0JIb30BaHUsI COBPEMEHHON XUMUYECKOM TEPMUHOIOTHUEN.



2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM IPOT'PAMMBI

2.1. JqucnumuuHa «XAMHs» OTHOCUTCS K 4acTH, (opMuUpyeMol ydyacTHHKaMHu 0Opa3oBa-

TeNbHBIX OTHOIIEHUH bioka 1. luciuminzel (MOAYIH), UMEET TECHYIO CBSA3b C APYTUMU JUCIIH-
IIJIMHAMU.

2.2. B Tabnuue mpuBeASHBI MPEALISCTBYIOMIME U TOCIEAYIONINE AUCUUIUIMHEL, Harpas-

JICHHBIC Ha (bOpMI/IpOBaHI/Ie KOMHCTCHHI/Iﬁ JUCHUIIIIMHBI B COOTBETCTBHU C ManHHeﬁ KOMIICTCH-

mui OII.
IIpenmecrByromue 1 nocaeayOUue JUCUUILIMHBI,
HanpasBJIeHHbIC HA JopMHpPOBaHHE KOMIIETECHIUI
Ne
/ [IpenmecTByromue TUCHUATIIMHBI ITocnenyromue TUCIUATIIIMHBI
n/m

Onupaercst Ha 3HAHMSI, YMEHUS U HABBIKH,
c(hOpMHUPOBAHHBIE TUCITUTUTMHAMU TIPEIbI-

IyIIEro YpOBHs 00pa30BaHUS

DNEeKTPOTEXHUYECKOE M KOHCTPYKIIMOHHOE
MaTepHaJIOBEACHUE
OneKTpoHNKa

3ammTa BBIMYCKHOW KBaJU(UKAIIMOH-
HOW paboThl, BKIOYAs MOATOTOBKY K
MpoLEeaype 3alUThl U TpOUEeAypy 3a-
ITUTHI

3. INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUSA
[Tnanupyemble pe3yabTaThl OCBOCHHUsI 00pa3oBaTenbHOM mporpammsl (OI1) — kommeren-

UU OO0yYaroUInuXcs OMpEICNAIOTCS TPeOOBaHUSAMHU CTaHAApPTa IO HAMPABICHHUIO MOJITOTOBKU

(creranbHOCTH) U GOPMUPYIOTCS B COOTBETCTBHH ¢ MaTpHiel komnereHuid OI1

Ne Homep/ HaumenoBanue koM- | B pesyibTare H3ydeHHs1 JUCHUILIHHBI 00Y-
/1t HHIEKC neTeHIun Yyauuecs 101KHbI:
KOMIIETEeHIM U (nsim ee yacTm)
1 2 3 4

Cnocoben  mpumensars | OIIK-3.1 JlemoHcTpHpyeT 3HaHHe (yHIaMEH-

1. OIIK-3 COOTBETCTBYIOUIMIL  GU- | TaNbHBIX 3aKOHOB IPUPOIBI M OCHOBHBIX (hH-
3UKO-MaTeMaTHIECKHH 3MYECKUX U MaTeMaTHYECKUX 3aKOHOB
annapat, MCTOIBI aHal- | OTK-3.2 IlpumeHserT (HU3UUECKHE 3aKOHBI U
38 M MOACIHMPOBAHILL, | \arenaTideckie METOMB! MIs PEIIEHHS 337124
TEOPETHYECKOT0 H JKCIIe-
piMerTambHOro  Hocme- | ToOPSTHHIECKOT0 H NPHKNATHOTO XapaKTepa
JORAHHS TpH DEIICHUM OIIK-3.3 Breioupaer MveTo/:[LI MOJEITUPOBAHUS
npodeccuonanbhpx  3a- | M CPEACTBA H3MEPEHHUIT /I NPOBECHHS JKC-
nau NEPUMEHTAIbHBIX HCCIEA0BAaHUM IpHU pelle-

HUH NTPO(HECCHOHANBHBIX 3a/1a4

Cnocoben noaroro- | [IK-2.1 Ananusupyer 3agauu

2. [1K-2 BUTh TMPOEKT CHUCTEM | MPOPECCHOHATBLHON AEATEILHOCTH BBIACISS €€
IIEKTPOCHAOKEHUS 0a30BbIE COCTABIISIOIINE;

00BEKTOB KaIllUTAIbHO-
r'0 CTPOUTEIILCTBA

[IK-2.2 OcymecTBaser MOUCK HHPOpMALUU
JUIsl PELIeHNs TOCTAaBICHHOM 3a/1aul Ha OCHOBE
MCIIOJIb30BaHUs TEOPETUUECKUX u
IPAaKTUYECKMX  OCHOB  €CTECTBEHHBIX U
TEXHUUYECKHUX HayK, a TAK)KE MaTEMAaTUYECKOTO
anmnapara;

[IK-2.3 PaccmarpuBaer u mnpensaraeT BO3MOYXHBIE
BapUAHTBl PEIUEHHUs TOCTABJEHHON 3a/auy, OLEHUBAs
VX JIOCTOMHCTBA M HEJIOCTATKH.

4




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFBEM JUCIHMIIJIMHBI 1 BUIbI YYEFHOM PABOTBI
Ounas popma o0yueHust

Bua yueonoii padoTnbl Bcero yacos | Cemectp I
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 54 54
B Tom uncrne:
Jlexmum (JI) 18 18
ITpaktuueckue 3ansatus (I13), Cemunapsl (C) — —
Jlabopartopusie pabots (JIP) 36 36
KonTakTHas BHeayaiuTOpHasi padora 1,7 1,7
CamocrositeabHas padora ooyuarmmxcst (CPO) (Bcero) 52 52
B Tom umcrne:
Kypcosas pabota (KP) — —
Hpyrue Bugsl CPO:
paboTa ¢ JEKIUSIMH, KHHKHBIMHU U 3JICKTPOHHBIMH HC- 2 2
TOYHUKAMU
MTOATOTOBKA K JJAOOPATOPHBIM 3aHSATHUSIM 10 10
MIOITOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
MOJrOTOBKA K MTPOMEKYTOUYHOU aTTeCTalluN 10 10
3auer (3) 3 3
IIpoMe:xxyTO4YHas aTTecCTALlUA sK3ameH (D) - -
IIpuem 3auera, yac 0,3 0,3
HUTOI'O:
OO01as TPy10eMKOCTh 4acoB 108 108
3a4YeTHBIX €IHHMUIL 3 3




3aounas popma 00y4yeHUs

. Bcero
Bup yuye6Hoii padoThi YACOB Cemectp 2
1 2 3
AyIuTOpHAasi KOHTAKTHasi padora (Bcero) 8 8
B Tom uncrne:
Jlexmum (JI) 4 4
ITpaktuueckue 3ansatus (I113), Cemunapsl (C) — —
Jlabopartopusie padots (JIP) 4 4
KonTakTHas BHeayaiuTOpHasi padora 1 1
CamocrosiTesqbHas padora odoyuaromerocs (CPO) (Bcero) 95 95
B Tom uncrne:
Kypcosas pabota (KP) — —
Hpyrue Buasl CPO:
paboTa ¢ KHIKHBIMH U AJIEKTPOHHBIMU UCTOYHUKAMH, 2 2
MIPOCMOTP BUJICOIEKIIUI
MTOATOTOBKA K JJAOOPATOPHBIM 3aHATHUSIM 23 23
MOJITOTOBKA U BBIMTOJHEHUE KOHTPOJIBHBIX PadOT 23 23
MOJrOTOBKA K MTPOMEKYTOUYHOU aTTECTallUN 23 23
3auer (3) 3 3
[Ipuem 3auera, yac 0,3 0,3
IIpome:kyTOUHAs aTTeCTANMS
CPO,uac 3,7 3,7
UTOIO:
O0mas Tpy10eMKOCTh 4acoB 108 108
3aYeTHBIX eIHHMUIL 3 3




4.2. COAEPKAHUE JUCHUITJIUHBI
4.2.1. Pa3znesbl JMCHUILIMHBI, BUIAbI y4eOHOM 1eATeIbHOCTH U (DOPMBbI KOHTPOJIS
Ounas ¢popma oOyueHust

Bunsbl yueOHoili 1esiTeIbHOCTH,
Ne @DopMBI TEKYILIEr0
Ne HaunMeHoBaHue pa3jie- | BK/IHOYasd CAMOCTOATEIbHYIO pa-
ceme- KOHTPOJISI ycnieBaeMo-
n/n crpa Jia JUCHUILTUHBI 0oty od0yuyawimmxcs (B 4acax) o
J JIP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1. 1| Crpoenue BemiecTBa Bxonsmmii  TecToBBII
koHTpoIb Ne 1 (1,2,3,4)
4 6 7 17 Ompoc 1o Teme
Keiic-3amanus
3ammra nal. pabot
2. 11 Komnnekcnslie coenn- 3ammra nab. padot
HEHUS 2 4 3 9 Ompoc 1o Teme
Keiic-3amanus
3. I OHepreTuka XUMHJe- Pemenue 3anau u yn-
CKHX TIPOIIECCOB 2 2 2 6 paXHEHUI
Ormpoc 1o Teme
4. 1| Kunetuka xummaeckoit TecToBbIH KOHTpOJIb
peakiuu Ne2 (1)
2 6 4 12 3amuTa j1a0. paboT
Ompoc 1o Teme
Keiic-3amanus
5. I PactBOpEI TecToBbIN KOHTpOAL Ne
3(1,2,3)
2 6 8 16 3amuTa 1a0. paboT
Omnpoc no Teme
Keiic-3amanus
6. 1I OxucANTETHHO- TectoBblid KOHTPOJL Ne
BOCCTAHOBUTEJIbHBIE 4(1)
peakiuu 2 6 4 12 3amuTa 1a0. paboT
Ompoc 1o Teme
Keiic-3amanus
7. I XUMUs 37IEMEHTOB 3ammra nab. padot
5 4 11 17 TectoBblid KOHTPOJL Ne
5()
[lonroToBka nokyiaaa
8. I AHanuTndeckasi XuMHs 3ammra nab. padot
2 2 13 17 IToaroroBka k mpome-
JKYTOYHOM aTTecTaluu
11 BreaynuropHast KOH- WH/IMBHTyaJIbHBIC U
TaKkTHas pabora 1,7 rpYyMIIOBBIE KOHCYNbTA-
32078
1I IIpomexxyTouHas atre- 0.3 3auer
CTaIust
HUTOrO: 18 36 - 52 108




3aounast popma 00yueHUs

Buabl yueOHO# 1eITeJIbHOCTH,
Ne | Nece- Hanmenosanue BKJIKOYasl CAMOCTOSITEIbHYIO pPa- Popme1 Texymie-
pasaesa quCHMII- ro KOHTPOJIsI yc-
n/m | mecrpa ML 0oty o0yyarommxcs (B yacax) eBACMOCTH
J | JP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1. 2 Crpoenue BeuiecT- Pemienue 3agau u
Ba yIpaXHEHUI
Bxomsmue cu-
TyalMOHHBIC 3a-
a4l ¥ KOHTPOJIb-
) ) 50 54 HBIE BOMPOCHI
2. 2 KommiekcHeble co- Pemenne 3amau u
€MHECHUS YIOpaXHECHUI
3. 2 DHepreTuka XuMu- Pemenue 3amau u
YECKUX MPOIIECCOB YIpaKHCHU I
4. 2 Kunernka xumuae- Penrenue 3amad u
CKOM peaKuuu YIpaXHECHUI
5. 2 PacTtBOpBI Penrenue 3amau u
YIPAKHEHUN
6. 2 OKuCIINTEIIHFHO-
Pemenue 3amau u
BOCCTAHOBUTEIIb- .
HBIE PEaKITUU 2 2 45 49 YHp@KHCHHIH
7. 2 XUMHUSA JIEMEHTOB Pemenue 3agag u
yIOpaXHECHHI
8. 2 AHanutnyeckas Pemenne xoH-
XUMUS TPOJILHON PabOTHI
2 Bueaynuropnas WHUBUTyaJIbHbIE
KOHTaKTHas pabora 1 Y TPYNIIOBBIC
KOHCYJIbTAIIHI
2 [TIpoMexxyTouHas 0,3 | 3auer
aTTecTaIus (3,7) | (xoHTpOIIB)
HUTOTIO: 4 4 - 95 108




4.2.2. JIeKIIMOHHBIHA KypC

Ne | HaumenoBanue HaumenoBanue Te- (Coaep:kaHue pasjelia B IUJAaKTHYe- Bcero ua-
n/m | pasgesa JAUCHUII- MBI JICKIIUH CKHMX eIMHUIAX COB
JIMHBI 0P0O BPO
1 2 3 4 5 6
Cemectp 11
1. | Crpoenue BeeneHue B Heopranu- (COBpEMEHHAs MOJENb CTPOEHUS aToMa.
BEIleCTBA Heckyto xumuto. Oc-  [KBantoBble uncia. CTpoeHHue 31eKTPOH-
HOBHBIE IIOHATHUS U HBIX 000510ueK aToMOB. CTpoeHue aapa u
BAKOHBI XUMUHU. aJM0aKTUBHBIE npeBpamenus. [lepuo- 4
XuMHUUecKas MpUpoia [IMYECKUI 3aKOH U CUCTEMA 3JIEMEHTOB
BemectB. CTpoeHue JI..Menneneesa. [Ipupoaa xumMudeckoi
ATOMa U XuMudeckass  CBsi3u. KoBaneHnTHas cBs3b. [ ubpuauza-
CBSI3b. 1St OpOuTaIeii.
2. | KommiekcHsle co-  Kommuekcusle coequ- (Teopus Bepuepa. HomeHnknaTypa koM-
€VMHEHUS HEHUS IUIEKCHBIX coenuHenuil. Knaccnguka- 2
111 KOMIUIEKCHBIX COEIUHEHHH.
3. | OHepreruka XuMu- [OCHOBBI XUMHUYeCKO |OcHOBHbIE nmoHATH. [lepBoe Havao 2
YEeCKUX MPOLECCOB  [€PMOJUHAMUKU TepMoarHaMuKH. 3akoH ['ecca. Bropoe 2
Havajo TepMoAMHaMHuKH. Hanpasnenue
CaMOIPOU3BOJIBLHOTO MPOTEKAHUS TIPO-
reccoB. DHeprus [ mbo6ca.
4. | Kuneruka xumuue- [Xumudeckas KHHETH- [CKOPOCTh PEAaKIIMU.3aBUCUMOCTb CKOpO- | 2
CKOH peakuuu Ka: CKOPOCTb PE€aKLIMM (CTH PEaKUH OT KOHLIEHTpauuu. Moe-
1 METOJBI €€ Peryiii-  [KyJSPHOCTb U MOPSIOK PEAKIMH. 3aBH-
poBaHus, KojiebaTeNb- (CUMOCTh CKOPOCTH OT TEMIIepaTy-
Hble peakuu. XuMu-  pbl.KaTanutudeckue peakuu. XumMuue-
Heckoe U (azoBoe CKOE paBHOBECHE.
paBHoBecue. KaTtanu-
BATOPHI U KaTaJUTHYe-
CKHE CUCTEMBI.
5. | PactBops! PactBopsl. O0mue O01Me pecTaBIeHUsI O PACTBOPAX. 2
[IpeCTaBICHNS O pac- [MexaHn3M oOpa3oBaHMS PACTBO-
TBOpax. oB.CBoiicTBa pacTBOpoB. PacTBOpEI
PactBopsl. PacTBopel  piexkTponuToB.I uaponus coneit. Bydep-
BIIEKTPOJIUTOB. HbIe pacTBOPLI. JlucniepcHbie CUCTEMBI 1
PactBOpEl. MOoHHOE MX KIIacCHQUKAIMS.
[IPOU3BEICHUE BOJIBI.
['maponus coneil. o)
6. | OxkucnurenabHO- OKUCIUTENBHO- Crenenp okucaeHuss. OKUCIUTEIIBHO-
BOCCTAHOBUTEIIHBIE BOCCTAHOBUTEIIBHBIE  [BOCCTAHOBHUTEJBbHBIE PEAKLIUU. Xapak- 2
peaxkuuu peakiu repHbie ocodoenHocTn OBP. Tumer OBP.
MeTtoanka cocrasieHus OBP.
7. | XuMus 3JIeMEeHTOB | XUMHUS DJIEMEHTOB S-DJIEMEHTBI. P-3JIEMEHTHI. d-2JIEMEHT 2
8. | AnanuTuueckas Ananutuyeckas xu- |KauectBennsiii ananus. KonuuectBeH-
XUMHUS MUs HbIN aHanmu3. OUBNKO-XUMUYECKUE U 2
(bu3nyecKue METOIbl aHaJIH3a.
HUTOI'O yacoB B cemecTpe: 18 4




4.2.3. JIaGopaTopHbIii NPAKTHKYM

Ne | HammeHoBaHue HanmenoBanmue 1a60- Conepxanue J1a00paTOPHBIX Bcero

n/nm | pazaesa QuCIUI- paTopHoi paodot 4acoB
JINHBI padoThI 0D0 | 300

1 2 3 4 5 6

Cemectp 11
1. | Crpoenue BemectBa | OCHOBHBIE KIacChl He- [IpaBuna paboTsI B TaOOpaTOPHH.
OpraHUYeCKON XMMHUHU WucTpykTax no texHuke 6e3omnac-
HocTu. M3ydeHue pacripeneneHus
3JIEKTPOHOB O OpOHUTANISIM, KBaH-
TOBBIE YHCIIA, IEPUOJUYECKOTO 6
W3MEHEHUS CBOMCTB aTroMoB. U3y-
YEHUE IPOCTPAHCTBEHHOI'O CTPOE-
HUS MOJIEKYJI C pa3IuYHbIMH BU-
namu cBs3u. Tect Ne 1.

2. | KommiekcHble co- KommiekcHbie coequne- | CocTaBieHUsl ypaBHEHHUE JAHCCO-

€UHEHUS HUA LMAlUN U COCTABJICHUS Ha3BaHUs 4
KOMILJIEKCHBIX coelnHeHni. Omnpe-
nenenns Ky 2
3. | OHepreruka xumu- | - Pacuer TennoBbIX 3 PeKTOB, U3-
YECKHX ITPOLIECCOB MEHEHHUSI SHTPOIUHU U TEPMOJNHA- 4
MUYECKHUX MOTEHIIUATIOB XUMHUYE-
CKHX ITPOLIECCOB.
4. | Kuneruka xumuue- | CKOPOCTb XUMUUYECKHUX Pacuetsl ckopocreit peakuuii B 3a-
CKOM peaxkiuu peaKkuuid. BHCUMOCTH OT Pa3JIUYHbIX yCIIO-
BUH (TIpUPOJA ¥ KOHIICHTPALIHS
Karanus. pearupyrommx BemecTB, TeMIepa- 6
Typa). PacueTsl cMelleHust XuMu-
XHWMHYECKOE paBHOBE- YECKOI'0 PaBHOBECHSI B 3aBUCHMO-
cHe. CTH OT pa3Nu4HbIX PakTopoB. TecT
No 2.
5. | PactBopsbl Peaxnuu B pactBopax Pewrenne 3a1a4 Ha BEIYKCIICHHE
3JEKTPOJIUTOB. KOHIIEHTpalnuu pacTBopoB. Jlucco-
[[Malus KUCIOT, OCHOBaHUH, coJiei
IM'maponus coneit B BOJIHBIX pacTBopax. Cocrasie- 6
HUS UOHHBIX PEaKlUM U ypaBHe-
HUl. ['uaponn3a pa3IMuHbIX TUIIOB
coneit. Tect Ne 3.

6. | OxucnuTenbHO- OxucnurenpHo- CocraBneHue ypaBHEHU OKUCITU-
BOCCTAHOBUTEJIbHBIE | BOCCTAHOBUTEIBHBIC pe- | T€IbHO-BOCCTAHOBHUTENIbHBIX PEaAK- 2
peakiuu Ak IIUU METOJIOM 3JIEKTPOHHOIO Oa- 4

JIAHCA U METOJIOM MOJIypPEAKIUM.
Tect Ne 4.
7. | Xumus snementoB | KauecTBeHHBIE peakllUU | S-3JIEMEHTBI. P-3JIEMEHTHI. d- 4
Ha aHUOHBI anemeHT. Tect Ne 5.

8. | AHanutuueckas KauectBennsiii u OCHOBHbIE TTOHSTHUSI KAYE€CTBEHHO-

XUMUS KOJIMYECTBEHHBIN aHAIN3 | IO aHAJIN3a 2

NTOI'O yacoB B cemecTpe: 36 4




4.2.4. llpakTyecKkue 3aHATHUS

ITo naHHOW TUCHMIUIMHE HE MPEIoIaraoTcs

4.3. CAMOCTOSATEJBHASA PABOTA OBYYAIOIIIUXCS

Bunn: CPO
Ounas ¢popma o0ydeHHs
Ne HaumeHnoBanue pa3aesia Ne Bcero
n/n I[HCIII/IH.III/IIE)LI ! n/m Buaer CPO 9acoB
1 2 3 4 5
Cemectp 11
1. | CrpoeHue BemnecTBa 1.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMU U 3JIEKTPOHHBI-
MU UCTOYHUKAMH 7
1.2 [MoxroroBka k 1a00paTOPHOMY 3aHSATHIO
1.3 IToaroroBka K TeKymemy KOHTPOJIIO
2. | KommiekcHble coenu- 2.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMU U 3JIE€KTPOHHBI-
HEHUs MU UCTOYHUKaMH 3
2.2 ITonroroBka kK 1a00paTOPHOMY 3aHSTHIO
3. | DHepreTuka XuMHue- 3.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JIEKTPOHHBI- )
CKHX MPOIIECCOB MU UCTOYHUKAMH
4. | Kunetuka xumuyeckon | 4.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JIEKTPOHHBI-
peakuuu MU UCTOYHUKAMH 4
4.2 [ToaroToBka K 1a00paTOPHOMY 3aHSITHIO
4.3 IToaroroBka K TEKyIeMy KOHTPOJIIO
5. | PactBOpHI 5.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMU U 3JI€KTPOHHBI-
MU UCTOYHUKAMH ]
5.2 [ToaroToBka K 1a00paTOPHOMY 3aHSITHIO
53 IToaroroBka K TEKyIeMy KOHTPOJIIO
6. | OxuciurenbHO- 6.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMU U 3JIEKTPOHHBI-
BOCCTAHOBUTENBbHBIE PE- MU UCTOYHUKaMH 4
aKLIUKU 6.2 [MoxroroBka k 1a00paTOPHOMY 3aHSATHIO
6.3 IToaroroBka K TeKymemy KOHTPOJIIO
7. | XuMHs 2JIEMEHTOB 7.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMU U 3JI€KTPOHHBI-
MU UCTOYHHKAMH
7.2 [MoxroroBka k 1a00paTOPHOMY 3aHSATHIO 11
7.3 ITonroroBka mokiana
7.4 IToaroroBka K TEKyIeMy KOHTPOJIIO
8. | Ananutnueckas xumusa | 8.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JIEKTPOHHBI-
MU UCTOYHHKAMH 13
8.2 [ToaroToBka K 1a00paTOPHOMY 3aHSTHIO
8.3 [ToaroroBka K MpoOMeKyTOYHON aTTeCTallun
HUTOI'O yacoB B cemecrtpe: 52
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3aounas popma oOyueHust

Ne HaumenoBanue pas- Ne Buast CPO Bcero
n/n Jesa IUCIUIIIMHBI n/n JacoB
1 2 3 4 5
Cemectp 2
1. | Crpoenue BemecTBa 1.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBIMU
HCTOYHUKAMHU
1.2 [ToaroroBka 1 BBHIOTHEHHUE KOHTPOJIBHBIX Pa0dOT
2. | Kommiekcuele coenu- | 2.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3J€KTPOHHBIMU
HEHUS HMCTOYHUKAMHU
2.2 [ToaroToBka U BBHITOJHEHUE KOHTPOJIBHBIX PadOT
2.3 ITpocMoTp BHUIECOTEKINIA 50
3. | DHepreTuka xXummue- 3.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3J€KTPOHHBIMU
CKHX IPOLIECCOB HMCTOYHUKAMHU
3.2 IToaroToBKa M BHIIOJHEHUE KOHTPOJIBHBIX PadOT
4. | Kuneruka xumuueckoit | 4.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JI€KTPOHHBIMU
peakiuu HMCTOYHUKAMHU
4.2 [ToaroroBka 1 BBHITOTHEHHUE KOHTPOJIBHBIX PadoOT
4.3 IIpocMoTp BuaeoneKInit
5. | PactBopsl 5.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU M 3JI€KTPOHHBIMU
HMCTOYHUKAMHU
5.2 IToaroToBKa M BHIIOJHEHUE KOHTPOJIBHBIX PadOT
6. | OKucIUTENBHO- 6.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBIMU
BOCCTaHOBUTEJIbHbBIE HUCTOYHUKAMHU
peaKuumn 6.2 [ToaroroBka 1 BBHITOTHEHHUE KOHTPOJIBHBIX Pa0dOT
7. | XuMus 2I€MEHTOB 7.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JI€KTPOHHBIMU 45
HMCTOYHUKAMHU
7.2 IToaroToBKa M BHIIOJHEHUE KOHTPOJIBHBIX PadOT
8. | AHanuTnueckas xumus | 8.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBIMU
HCTOYHUKAMHU
8.2 [ToaroroBka 1 BBITOTHEHHUE KOHTPOJIBHBIX PadoOT
8.3 IloaroroBka K NpoOMEKyTOYHON aTTeCTallun
HUTOI'O yacoB B cemecrtpe: 95
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5. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHUS IS CAMOCTOA-
TEJBbHOU PABOTBI OBYYAIOINUXCA 11O JUCHUIIJIMHE

5.1. MeToanuyeckue yKazaHus JJIsl MOATOTOBKH K JIEKIIMOHHBIM H JIA00PATOPHBIM 3aHATH-
SIM N0 JUCHUNINHE « XHMHD»

OOyyeHue CKIaAbIBAETCS U3 ayJUTOPHBIX 3aHATHM, BKIIOYAIONIMX JIEKIMOHHBIA KypC |
7a0opaTOpHbIE 3aHATHUS, H CAMOCTOSITEIbHOM paboThl. OCHOBHOE yueOHOE BpeMsl BBIICIACTCS Ha
nabopaTopHbIe 3aHTHS, HA KOTOPBIX OTPabaThIBAIOTCS PEIICHUs CUTYAllMOHHBIX 3a]1a4, BBIMOJ-
HSAIOTCS TabopaTOpHbBIE pabOThI ¢ 3aKpEIICHUEM MPAKTUYECKUX HABBIKOB, PELIAIOTCS TECTOBBIC
3aaHusl.

[To xaxxmoMmy pasneny pa3paboTaHbl METOAWYECKHE PEKOMEHIALMU Ul OOydaroUIuXcs.
PaGoTta oOGyuaromierocs B rpymie GOpMUPYET YyBCTBO KOJJIEKTHBHU3MA K KOMMYHHKA0OEITHHOCTD.

Texymui KOHTPOJIb YCBOEHHUs IPEIMETa OIIPEAEIIACTCS YCTHBIM OIIPOCOM B XOJ€E 3aHATHIA,
IIPU PELIEHUU TUIIOBBIX CUTYAI[MOHHBIX 33]a4, TECTOBBIX KOHTPOJIbHBIX 3aJjaHUI U MPU BBINOJI-
HEHUM KOHTPOJIBHBIX PadoT.

ITo oxkoHYaHMM Kypca TPOBOAUTCSA IK3aMEH, BKIIOUAIOIIUI:

— cobeceloBaHME MO0 TEOPETUYECKUM BOIIPOCAM JTUCIUILITUHBI;

— pelleHre CUTYaIlMOHHBIX 3ajlay, BKJIIOYasi TPAKTOBKY pe3y/lIbTaTOB JJAOOPATOPHBIX U MH-
CTPYMEHTAJIbHBIX HCCIICIOBAaHUH.

5.2. Metroguyeckue yka3aHus AJisl HOATOTOBKH K CAMOCTOATEeJbHOI padoTe 00y4aromuxcst
10 JMCHUILIMHE «XHMHD)
CogepxaHrie BHEAyIUTOPHON CaMOCTOSTENILHON paboThl 00y4aroNMXcs MO AUCHUIIINHE «XHU-
MU BKIIFOYAET B ce€0sl pa3IMyHble BU/IbI JESITEIbHOCTH:

— YTEHHUeE TeKcTa (yueOHMKa, NEPBOMCTOUHHUKA, TOTIOJIHUTEILHON JINTEpaTyphl);

— COCTaBJICHHE IUIAHA TEKCTA;

— KOHCIIEKTMPOBAHHE TEKCTA;

— paboTa co clIOBapsIMU U CIIPAaBOYHUKAMU;

— IOJATOTOBKA K TJaOOpaTOpHO# paboTe;

— IOJArOTOBKA K KOHTPOJIBHBIM paboTam;

— paboTa ¢ 3JIEKTPOHHBIMUA UH(POPMALIMOHHBIMU PECYPCAMU;

— TNOATOTOBKA K TECTOBBIM 3aJaHUSM.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' MU

Ne . Bcero
w/n Buabl yueOHoii padoThI Oo0pa3zoBaTe/ibHbIC TEXHOJIOTHH 4ACOB
1 2 3 4
1. | Jexmma: KommiekcHble coe TUHEHUS Jlekuust - Bu3yanuzanus 2
2. | Jlekus: PacTtBopbl Jlekuus - Bu3yanusanus 2
3. | Jlekmusa: OKHCIUTEIILHO-BOCCTAHOBUTEIIBHBIC 2
Jlekuust - BU3yanuzanus
peaxkuu
4. | JlaboparopHas pabota 2. Kunetnka xumuue- | [IpakTuueckue MeTObl BEIPAOOTKHI 6
CKMX peaKkLui npoeCCHOHATbHBIX YMEHUN
5. | JlaboparopHnas pabota 7. OKUCIUTETHHO- [IpakTrueckue METOIbI BEIPaOOTKH 4
BOCCTAHOBUTEJIbHBIE PEaKIIUU npoecCHOHATBHBIX YMEHHIA
6. | JlaboparopHas pabota 9. KauectBenusie pe- | [IpakTuueckue MeTObI BEIPAOOTKH 4
AKIUH HA QaHWOHBI npohecCHOHABHBIX YMEHUIA
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7. YHEBHO-METOJUYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE
JAUCHUIIJINHbI
7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON Y4eOHOM JUTEpPaTyphbl

CnHcoK OCHOBHOM JINTEPAaTyPBhI

AxumoB, JI. Y. Xumus : yueonoe mocooue / JI. U. Akumos, A. W. IlaBnos. — Cankr-IletepOypr : CaHKT-
[TerepOyprckmii TOCYmapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, ObC ACB, 2011. — 142 c.
— ISBN 978-5-9227-0291-1. — Tekct : snexrponHbli // Lludposoii oOpazoBatenbHblil pecypec IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/19054.html — Pexxum goctyma: mis aBTOpH3HP.
T0JIb30BaTENCH

I'puropsera, JI. C. Xumus B ctpoutensctse : Kypce jgekmuii / JI. C. ['puropbeBa. — MockBa : MOCKOBCKHIA
roCcyIapCcTBeHHbIN cTpouTenbHbiil yHUBepcuteT, DBC ACB, 2010. — 104 ¢. — TeKcT : 3JIEeKTPOHHBIN //
Hudposoit o0pa3oBaTeIbHBIN pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/16316.html — Pesxum gocTyna: 1jisi aBTOPHU3HP. MOJIb30BaTEIICH

I'puropsera, JI. C. Xumus B ctpouTeiibeTBe : yueoHoe mocooue / JI. C. I'puropseBa. — MockBa : MocKoB-
CKHH TOCYJIapCTBEHHBIM CTpOUTENbHBIM yHUBepcuTeT, Al I1u Op Menua, Ob5C ACB, 2017. — 173 ¢c. —
ISBN 978-5-7264-1443-0. — Tekcr : anextponHbii // [{udpoBoit oopazoBarenbhblil pecypc [PR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/60767.html . — Pexxum mocTyma: jist aBTOPU3HP. MMOJIb30Ba-
Tenen

KoBanpuykosa, O. B. Xumust : yaueOHoe nocodue / O. B. KoBansuykosa, O. A. EropoBa. — Mocksa : Poc-
CUICKUI yHUBEpCUTET MpykObl HapoaoB, 2011. — 156 ¢. — ISBN 978-5-209-03615-9. — Tekcr : amek-
TpoHHsIii // [{udpoBoit odopazoparensHbiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/11429.html — Pexxum noctyma: st aBTOpU3HP. MOJIb30BATEIICH

KouetkoB, B. A. Xumus B ctpoutenbctBe. [loaumepsl, miacTMacchl, Kpacku : yueOHoe mocobue / B. A.
Kouetkos, B. B. BoponkoBa. — MockBa : MOCKOBCKHI TOCYIapCTBEHHBIM CTPOUTENbHBIA YHUBEPCUTET, Ald
IIu Op Memua, D6C ACB, 2015. — 186 ¢. — ISBN 978-5-7264-1088-3. — TeKcT : 2JIEeKTPOHHBIH //
Hudposoit 00pa3oBaTenbHBIN pecypc IPR SMART : [caliT]. — URL:
https://www.iprbookshop.ru/35442 html — Pexxum mocTymna: ajist aBTOPU3HP. MOJIB30BATEICH

Jlucos, H. U. Xumus : yueOnoe mocooue / H. U. Jlucos, C. U. Tromenuena. — 2-¢ u3n. — Camapa : Ca-
MapCKHi TOCYTapCTBEHHBIN TexHudeckuit yauepcuteT, DbC ACB, 2017. — 120 ¢. — TekcT : 21eKTpoH-
wetii  //  LudpoBoit  obOpaszoBatenmbHbii  pecypc PR SMART @ [caiit]. —  URL:
https://www.iprbookshop.ru/91145 .html — Pexxum gocTyna: 1jisi aBTOPU3HP. MOJIb30BaTEICH

CemenoB, U. H. Xumus : yaeonuk s By3os / M. H. Cemenos, U. JI. [lepdunoa. — Cankr-IletepOypr :
XUMUSIAT, 2022. — 656 c. — ISBN 978-5-93808-389-9. — Texkct : anekrponnsiii // Iludposoit
obpazoBarensHbll pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122441.html —
PexxuM octyma: assi aBTOpU3Up. TOJIb30BaTeNel

Yukun, E. B. Xumus : yaeoHoe nocodue / E. B. Uukun. — Tomck : TOMCKHIT rocy1apCcTBEHHbBIN YHHUBEPCH-
TET CUCTEM YIPABICHUS U PAAUOdICKTpOoHUKH, Db Konrent, 2012. — 170 ¢. — ISBN 978-5-4332-0034-0.
— Texkcr : anexrponnsii // LuppoBoit obpasoBatensHbii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/13873.html — Pexum moctyna: Jyist aBTOPU3HP. MOJIb30BaTEIICH

Cnucok 10N0JHUTEILHOI JINTePaTyphl

Amnppeesa, H. A. Xumus neMeHTa U BSOKYIIMX BEIeCTB : yueOHoe nmocobue / H. A. AunpeeBa. — CaHKT-
[etepOypr : CankT-IleTepOyprckuii TOCYapCTBEHHBI apXUTEKTYPHO-CTPOUTEIbHBIN YHUBEpCUTET, DBC
ACB, 2011. — 67 ¢. — ISBN 978-5-9227-0293-5. — TekcT : anexkrponHslii // Iludpposoit oOpasoBareb-
ueiii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/19053.html — Pexum mocrtyma:
JUTSL aBTOPU3HUP. MOJIb30BaTEIICH

.| Xumus : meroguueckue ykaszanus / cocrapurenu JI. U. AkumoB [u ap.], mox penakmueit JI. 1. AkumoB. —
Cankr-IlerepOypr : Cankr-IleTepOyprckuii rocyIapcTBEHHBI apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCHUTET,
OBC ACB, 2013. — 114 ¢. — Tekcr : anexrponusii // lludposoii oopazoBarenbhbiil pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/26881.html — Pexxum noctyna: ajst aBTOpU3Up. MOJIb30BaTe-
nei

.| Xumus : yueonoe mocodue / A. I'. Kpusnera, JI. I'. Bapcykosa, I'. FO. Boctpukosa [u ap.]. — 2-¢ u3g. —
Boponex : Boponesxxcknii rocynapcTBeHHbIN TexHuueckuil yausepcuter, ObC ACB, 2022. — 131 c. —
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ISBN 978-5-7731-1050-7. — Tekcr : anextponHsii // L{udpoBoit oopazoBarenbhblil pecypc [PR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/127256.html — Pexwum goctyma: Uit aBTOPU3HP. MOJIb30Ba-
Tenen

12.

XuMHUS B CTPOUTEIBCTBE : XKYypHaI JabopaTopHbIX padot / coctaButenn H. Y. MansiBckuit [u ap.], mox pe-
nmakmueit F0. B. YctuHoBa. — MockBa : MOCKOBCKHI TOCYAapCTBEHHBIN CTPOUTENBHBIN yHUBEpCHTET, DbC
ACB, 2014. — 22 ¢. — Texkcr : anekrponnsiii // [{udposoit odpaszoBarensubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/30366.html — Pexxum noctyna: mist aBTOpU3Up. MOJIb30BATE-

JIen

7.2. Ilepeuens pecypcoB HH(GOPMALIMOHHO-TEIEKOMMYHHUKAITMOHHOW CETU

«aTepueT™

http://window.edu.ru - EnrHoe okHO gocTyna K 00pa3soBaTelIbHBIM PECYPCAM:

http://fcior.edu.ru - @enepanpHblii [eHTP HHGOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB:

http://elibrary.ru - Hayunas 3nekTpoHHas OMOJIUOTEKA.

7.3. UndopMaliMuOHHBIE TEXHOJIIOTUH, JTUIEH3MOHHOE TPOrpaMMHOE 00ecIieueHHe

JIMneH3MO0HHOE IPOrpaMMHOeE o0ecieueHHe

PexBU3HUTHI TUIIEH3UI/ JOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Nnentudukarop noanmucunka: 1203743421
Cpok neticteus: 30.06.2022

(TpoanieHUE MOIICKH )

MS Office 2003, 2007, 2010, 2013

Cgenenust 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluniensus 6eccpounas

Antusupyc Dr.Web Desktop Security Suite

JInneH3nOHHBIN cepTUdUKAT
Cepuitabiii Ne 8DVG-VI6F-H8S7-NRBC
Cpok nevicteust: ¢ 20.10.2022 no 22.10.2023

Koncynbrant [1mroc

Jorosop Ne 272-186/C-23-01 ot 20.12.2022 r.

[{udposoit 0O6pazoBaTenbHBIN pecypc
IPRsmart

Jluniensnonnsiid qorosop Nel10423/2311 ot
30.06.2023 1.
Cpok nericteus: ¢ 01.07.2023 no 01.07.2024

becommaraoe I[1O

Sumatra PDF, 7-Zip
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJINHBI

8.1. TpeGoBaHusi K ayTuTOpPUAM (MOMEILIEHUSAM, MeCTaM) /1JIsl IPOBeACHUs 3aHATHIA:
1. YueOHas aynuTopus A1 IPOBEACHUS 3aHITHH JICKITMOHHOTO THIIA:
- Ha0Op AEMOHCTPALIMOHHOTO 000PYIOBaHUS U yUeOHO-HATTISAHBIX TOCOOUH, 00eCTIeYNBAIOIITIX
TEMaTUYECKHE WILTIOCTPAIIUN: IPOEKTOP, IKpaH, HOYTOYK;
- CTIelMaIN3upOBaHHAsI MEOEIh: CTOJ MPENoIaBaTeIbCKUM, CTYI IS IPENogaBaTelis, CTON yde-
HUYECKHUM, CTYJI YICHUYECKUH, JOCKa yYeHUYeCcKasi, TymOa kadepa.

2. YueOHast ayAuTOpHs ISl IPOBEICHUS 3aHATHIA JTa0OPATOPHOTO THUIIA, TPYIIOBBIX U HHIUBH-
IyaJIbHBIX KOHCYJIBTALMM, TEKYIEr0 KOHTPOJISL U IIPOMEKYTOYHOU aTTECTALMU:

- TexHudyeckue cpencrBa oo0yudenus: MoHuUTOp Acer TFT 17, cucremnsiii 6ok iRu Ergo-Corp
121W

- CHenHaIu3upOBaHHAs MeOeb: I0OCKa y4EeHHUYECKas, CTOJIBI OJHOTYMOOBBIC, CTOJBI YYCHUYE-
CKHUC, CTYJIbId MATKUC, CTYJIbd YYHCHUYCCKHUC.

3. IlomemnieHue it CaMOCTOSATEIbHOM pabOoTHI.

bubnnoTedHO-N31aTeIBCKHUH IIEHTD.

Otaen oOCiy)XKHUBaHUS TIEYATHBIMU U3JITAHUSIMU: KOMIUIEKT MTPOSKIIMOHHBINA, MyJTbTUMEIUINHOE
0o0opyoBaHue: SKpaH HACTCHHBIN, TPOCKTOP, HOYTOYK, paboune CTOJBI Ha 1 MECTO, CTYJIbS.

8.2. TpeGoBaHus K 000pPYI0BAHUIO Pa00UYMX MECT NMpenoaaBarTeys U 00yYaArINXCS

1. pabodee MecTO MpernoaaBaTelis, OCHAIICHHOE KOMIIBIOTEPOM C IOCTYIIOM K cetn MHTepHeT;
2. paboumne MecTa 00yJaroIINXCsl, OCHAIICHHBIC JIA0OPATOPHBIMU CTOJIAMH, CTYIIBSIMU ;

8.3. TpeOoBaHus K crienMATU3UPOBAHHOMY 000PY/10BAHUIO:

1. JIabopaTopHoe 000py/IOBaHME: CTOJIBI JTAOOPATOPHBIC MJII XUMHUYECKUX HCCIICIOBAHHM,
CTYJbs TabopaTopHbIe 0€3 MOIOKOTHUKA, BBITSHKHBIC ITKA(DbI, IITATUBBI, CIUPTOBKH, MEIITAIIKH-
MarHUTHbIE, IITATENH, JEKTPOILIIUTKA.

2. JIabopartopHast mocyza: ¢apdopoBble THINIH, SKCHUKATOPbI, CTEKJISIHHBIE CTaKaHbl BMe-
ctumocTthio 250, 100 u 50 mut, MepHbIe UIUHIAPEI BMeCcTUMOCThIO 250, 100, 50 u 10 mu1, uHaU-
KaTopHass Oymara (yHUBEpCallbHas, KpaCHBIM JTAKMYC, CHHHMI JIAKMYC), CTEKJISIHHBIC MMaJOUYKH,
CTEKJISTHHbIE MPOOUPKHU, OIOPETKHM BMECTUMOCTBIO 25 MII, KalelbHbIE MUMETKH, MUMETKH, MPOo-
MBIBAJIKH, MEpHBIE KOJObI BMECTUMOCTbIO 50 Mi1, ciupToBbie TepmomeTphl 0-100°C, munerku
Mopa BMecTUMOCThIO 10 MJT, KOHUYECKHUE KOJIOBI ISl TATPOBaHUS BMEeCTUMOCTBIO 100 1 250 mut.

3. XUMHYeCKHEe PEaKTUBBI COTJIACHO JIA0OPATOPHOMY MPAKTHKYMY.
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9. OCOBEHHOCTH PEAJ/IM3AIIMU TNCHUIIJIMHBI VIS THBAJINJI0OB U JINIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTAMMU 31OPOBbSA

Jliia obecrieueHust 00pa30BaHMs UHBAJIUAOB U OOYYAIOIIMXCS C OrPaHUYEH-
HBIMH BO3MOKHOCTSIMH 3[I0POBBSI pazpadarbiBaeTcsi (B cllyyae HEOOXOIUMOCTH)
aJarTHpOBaHHas 00pa3oBaTeNbHASA MPOTpPaMMa, WHAUBUAYAIbHBIN YUEOHBIN TIaH
C Y4€TOM OCOOEHHOCTEH MX MCUXO(PHU3NYECKOTO PA3BUTHUS U COCTOSIHUS 310pPOBbS,
B YAaCTHOCTHU MPHUMEHSETCS MHIWBUIYATbHBIM MOAX0A K OCBOCHHUIO JUCIHUILINHBL,
UHIMBHUAyaJIbHbIE 3a/1aHus: pedepaTsl, MUCbMEHHbIE PAa0OTHI U, HA0OOPOT, TOJIBKO
YCTHBIE OTBETHl W JMAJOTH, WHAMBUAYyaJbHbIE KOHCYJIbTAllMH, HCIIOJIb30BAHHE
JUKTO(QOHA U JPYTHX 3alHMCHIBAIOLIUX CPEACTB /ISl BOCIPOU3BEAEHUS JIEKIIUOHHO-
ro ¥ CEMMHAPCKOT0 MaTepuania.

B nensx oGecniedeHus 00y4aromMUXcsi MHBAJIWIOB U JIMI] C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/I0POBbSI KOMIUIEKTYETCSl (DOH/ OCHOBHOM yuyeOHOW JUTEpaTy-
pOii, aJanTUPOBAaHHON K OrPaHUYEHMIO JIEKTPOHHBIX 00pa30BaTEIbHbBIX PECYPCOB,
JOCTYN K KOTOpbIM opraHu3oBaH B BUI[ Akxamemuu. B 6ubnvoreke mpoBOASTCS
UH/AMBUYyaJIbHbIE KOHCYJbTAllUM JJI JAHHOW KaTEropuu IOJb30BaTeNed, OKa3bl-
BAETCSl TIOMOIIlb B PETUCTPAIlMM U UCIOJIb30BAHUU CETEBBIX U JOKAJIBHBIX AJIEK-
TPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MPEIOCTABISAIOTCS MECTa B YMTAIHLHOM 3a-
je.
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MO JUCHMUILINHE

OOHJI OIEHOYHBIX CPEJACTB

XUMUS
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1. MACIHOPT ®OHJIA OHEHOYHBIX CPEJICTB O
JTUCHUIIINHE

XHUMHUHA

1. Komnerenuun, popmMupyemblie B npoiecce n3y4eHusi UCHUILIUHBI

HNunpexc DopMyJIHPOBKA KOMIIETEH UM

OIIK-3 CrniocoOeH IPUMEHSTh COOTBETCTBYIOIIHMKN (PU3MKO-MaTeMaTHIYECKUH arapar,
MCTO/Ibl aHaJIn3a U MOACIIMPOBAHUS, TCOPECTUUCCKOI'O U SKCIICPUMCHTAJILHOT'O
MCCIIEIOBAHMSI IPU PELICHUH MPOPECCUOHANBHBIX 3a/1a4

[1K-2 CriocobeH MOArOTOBUTH IMPOEKT CUCTEM 3JIEKTPOCHAOKEHUS OOBEKTOB Karld-
TaJIbHOTO CTPOMTENILCTBA

2. Dranbl GopMUPOBAHUS KOMIETEHIIUH B NPollecce OCBOEHHSI JUCIUIINHBI

OcHoBHBIMU 3TanaMu (POPMHUPOBAHUS YKA3aHHBIX KOMIIETEHIINI PU U3y4yeHUU 00Y-
YaIOIUMHUCS JUCIUIUTMHBI SBJISIIOTCS MOCIEI0BATEIbHOE H3yYEHHUE COAECPIKATEIBHO CBI3aHHbIX
MEXIy cO00M pa3ziesioB (TeM) y4eOHbIX 3aHATHA. V3yueHne Kax10ro pas3zena (TeMbl) mpero-
Jaraet OBJIaJICHHE 00yJaroIUMHUC HeOOXOAMMBIMUA KOMIIETEHIIMSIMU. Pe3ysbTar arrectanuu
00y4aroluXxcs Ha pa3IMyHbIX 3Tanax GopMUPOBaHUS KOMIETEHIIUM MOKA3bIBAET YPOBEHb OC-
BOCHHS KOMITIETCHIIUI CTYJICHTAMHU.

OranHocTh (pOopMHUPOBAHUS KOMIIETEHIIUH PSIMO CBSI3aHA C MECTOM JHMCLHUILIIUHBI B 00-
pa30BaTebLHOU IIpOorpamMme.

n/n Pa3pnesbl (TeMbl) AUCHHII- DopMupyeMble KOMIIETEHIMHU (KOAbI)
JIMHbI OIIK-3 [1K-2

1. CtpoeHue BelecTna + +

2. KomMiiekcHble coeTMHEHUS + +

3. DHepreTuka XMMHUYECKUX IIPO- + +
LIECCOB

4. Kunetnka XuMHUeCKON peakinuu + +

5. PacTtBOpBI + +

6. OKHCIUTENHLHO- + +
BOCCTAHOBHUTCIIBHBIC peaKI_II/II/I

7. XHUMHSA 3JIEMCHTOB + +

8. AHamuTnuyeckas XUMHS + +
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3. [loka3aTe/iu, KPpUTEPHUHU H CPEICTBA OLIECHUBAHUS KOMIIETeHIMI, popMupyeMbIX B Mpoecce N3y4eHus1 TUCIHHUIINHbBI

ILnanupyembie
pe3yJIbTaThbl 00y4eHus!
(mokazareyim 10CTHKEHHS
32JaHHOTO YPOBHS OCBO€-
HMS KOMITeTeHINii)

Kpurtepuu oueHnBaHusi pe3yJbTaToOB 00y4eHUs!

CpencrBa onleHUBaHUS
pe3yJILTaTOB 00yUeHHsI

HEYAOBJICTB.

Y/AOBJIETB.

XOpo1Io

OTJIMYHO

Texkymit
KOHTPOJIb

IIpome:kyTouHast
arrecTaums

OIIK-3 Cnioco0OeH MpUMEHSATh COOTBETCTBYIOMINN (PU3NKO-MAaTEMaTUYECKHIA anmapar, MEeTOAbI aHAIM3a U MOJICITUPOBAHMS, TEOPETUIECKOTO U AKCIIEPUMEH-
TaJIBHOT'O UCCIIEAOBAHUS NP PELLICHUH TPOPECCHOHATIBHBIX 3aa4

OIIK-3.1. JlemoHCTpHUpY-
eT 3HaHue (QyHIaAMEH-
TaJIbHBIX 3aKOHOB IPHPO-
Il 1 OCHOBHBIX (hu3nye-
CKHMX M MaTeMaTHYECKHX
3aKOHOB

He3nanue oCHOBHBIX
HOHATUH U METOIOB
OCHOBHBIC (hr3nye-
CKHeE SIBJICHUS U 3a-
KOHBI MEXaHUKH, OC-
HOBHBIC 3aKOHBI He-
OpraHu4eCcKOu U
aHaAJIUTUYECKON XU-
MUH, Kiaccupuka-
IIAIO U CBOICTBA XU-
MHYECKHUX dIIEMEH-
TOB, BEIIECTB U CO-

YacTuuHbBIE 3HAHUS
OCHOBHBIX HOHATHHU U
METOJ0B OCHOBHBIC
bu3nvecKue IBICHUS
1 3aKOHBI MEXaHHUKHU,
OCHOBHBIE 3aKOHBI
HEOPraHUYECKOU U
aHAJINTUYECKON XHU-
MUH, KJIacCU(DUKALIUIO
1 CBOMCTBA XUMHUE-
CKHX 3JIEMEHTOB, Be-
IIECTB U COCTUHEHUN.

Xopouue 3HaHUs
MOHATUH U METOJ0B
OCHOBHBIC (hr3nye-
CKHE SIBIICHUS U 3a-
KOHBI MEXaHUKH, OC-
HOBHBIE 3aKOHbI He-
OpraHUYeCKON U
AHATUTUYECKOU XHU-
MUH, Kiaccupuka-
IIAIO U CBOMCTBA XU-
MHYECKHUX dJIEMEH-
TOB, BEILIECTB U CO-

OTiuyHbIE 3HAHUSI
HOHATHUHU U METO-
JIOB OCHOBHBIC (hH-
3UYECKHUE SIBICHUSA
¥ 3aKOHBI MEXaHH-
KW, OCHOBHBIE 3a-
KOHBl HEopraHuye-
CKOH U aHAJIUTU4YE-
CKOM XHMMH, KJIac-
cu(UKAIUIO U
CBOMCTBA XUMHYE-
CKHX 3JIEMEHTOB,

€IUHEHUN. €IUHEHUN. BEIIECTB U COEIU-
HEHHUH.
OIIK-3.2. [pumenser|He ymeer u He rotoB ([locpencTBeHHbIIM Xopouuii ypoBeHb |OTIHYHBIN ypo-

duznyecKkue 3aKOHBI W
MaTEeMaTHYECKUE METO/IbI
JUISL PELICHHS 3a/1a4 TEO-
PETHYECKOTO U TPHUKIAI-
HOTO XapakTepa

HCIIOJIBb30BaTh OC-
HOBHBIC BHCMGHTap-
HbIE METOIBI XUMHU-
YECKOT0 UCCIIEN0Ba-
HHS BELIECTB U CO-
€IUHEHUN.

YPOBEHb F'OTOBHOCTH U

YMGHI/ISI HNCITIOJIBb30-
BaTh OCHOBHEIE dJIe-
MEHTapHBIE METO/IbI
XHMHYECKOTO HCCIIe-
JIOBaHMS BEIIECTB U
COCTUHEHU.

TOTOBHOCTHU U YMe-
HHUA HCIIOJIB30BaTh
OCHOBHBIE DJIEMEH-
TapHbBIE METOJIbI XU-
MHYECKOTO UCCIIeN0-
BaHUS BENISCTB U
COCTMHECHUM.

BE€Hb TOTOBHOCTH U
YMEHHSI UCIIOJIb30-
BaTh OCHOBHEIE
3JIEMEHTAapHbBIEC Me-
TOJBI XUMHUYECKOTO
HCCIEIOBAHNS Be-
IIECTB U COCIMHE-
HUMH.

ODO0:

- Onpoc no Teme 3a-
HSATHS,

- TECTUPOBAHUE,

- 3aIIUTa OTYETOB 110
71a00paTOpHBIM pa-
6oram

3PO0:

- 3aIUTa OTYETOB 110
71a00paTOPHBIM U
KOHTPOJIbHBIM pabo-
Tam

3auer
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OIIK-3.3. Beibupaet me-
TOJIbI MOJICIUPOBAHUS U
CpeACTBA U3MEPECHUH ISt
MPOBEJICHUS SKCIIEPU-
MEHTAJILHBIX MCCIIEI0BA-
HUU [IPU PELLIECHUN IIPO-
deccroHaNbHBIX 3314

He Bnaneer uncrpy-
MEHTapHueM JJIs pe-
IICHHUS XUMHYISCKHUX
3aJ1a4; METOIaMHU
aHann3a GU3NIECKUX
SIBJICHUH B TEXHUYE-
CKHMX YCTPOMCTBAxX U
cucremMax; HHPOp-
Malue o Ha3Haue-
HUU U 00J1aCTIX
MPUMEHEHHUSI OCHOB-
HBIX XUMHYCCKUX
BEIIIECTB U UX CO-
CIMHECHUIA.

ITocpencrBenHoe Bia-
JIeHHEe UHCTPYMEHTa-
pueM s peuieHus
XUMHYECKHX 3aJ1ay;
METOJIaMH aHaJln3a
(buU3HYECKUX SIBICHUN
B TEXHUYECKUX YCT-
pOMCTBaxX M CUCTEMAX;
uHpopmanueit o Ha-
3HaYeHUH U 00JIaCTsIX
MPUMEHEHUS OCHOB-
HBIX XUMUYECKUX Be-
IIECTB U UX COEMHE-
HUM.

Xopolee BIafeHue
WHCTPYMEHTapueM
JUISL pEIIEHUS XUMHU-
YeCcKHX 3a/a4; MEeTO-
namMu aHanu3a Gusu-
JeCKUX ABJICHUU B
TEXHUYECKHUX YCT-
pOMCTBaxX U CUCTE-
Max; HHpopmanuei
0 Ha3HA4YE€HUH U 00-
JIACTSIX MPUMEHEHUS
OCHOBHBIX XUMHYeE-
CKHX BEIIECTB U UX
COCIUHCHHUI.

OT1yM4HOE BlIaJIcHNE
WHCTPYMEHTapUEeM
JUTS peIICHUs XU-
MHYECKHUX 3a/a4;
METOIaMH aHaIu3a
¢bu3nUecKux spie-
HUH B TEXHUYECKUX
YCTpPOMCTBaX U
cucremMax; HHPOp-
Maluei o Ha3Hade-
HHUH U 007aCTAX
MIPUMEHEHHUSI OC-
HOBHBIX XUMHUYeE-
CKHX BEIIECTB U UX

COE€IUHEHUN.

IIK-2 CnocoGeH moAroToBUTh MPOEKT CUCTEM JIEKTPOCHA0KEHUSI 00bEKTOB KAalIUTAIBHOTO CTPOUTEIHCTBA

[IK-2.1 Ananusupyet
3a7a9u
pohecCHOHATBLHOM
JEeSITeTbHOCTH BBIIEIISIS
ee 0a3oBbIe
COCTABIISIOIITHC;

®parMeHTapHbIE
IIPEJCTABICHUS O
COBPEMEHHBIX CIIO-
co0ax MCIoIb30Ba-
HUS HH(OpMaIOH-
HO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B BbI-
OpanHoO#1 cepe nes-
TEJIBHOCTU

B nenom ycneunse,
HO HE CUCTeMaTuye-
CKHE TIPEJICTABICHHUSI O
COBpPEMEHHBIX CIOCO-
0ax UCIOJIL30BaHUS
nH(pOpMaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B BbI-
OpanHoii cepe nes-
TEIbHOCTHU

B nenom ycnemnsie,
HO COJIeprKaIue OT-
JeTbHBIE TPOOEITBI,
MpeACTaBICHUS

0 COBPEMEHHBIX CITO-
cobax MCIOJIb30Ba-
HUS MH(OpMaIOH-
HO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHI B BBI-
OpanHO# cepe nes-
TENBLHOCTH

CdhopmupoBaHHbIe
MPEACTABICHUS O
COBPEMEHHBIX CIIO-
cobax MCIOJIb30Ba-
HUS UH(pOpMAIH-
OHHO-
KOMMYHHKAITIOH-
HBIX TEXHOJIOTHH B
BEIOpaHHOI cdepe
JEeSATeIIbHOCTH

O0DO0:

- Onpoc no Teme 3a-
HATUS,

- TECTUPOBAHUE,

- 3aIIUTa OTYETOB I10
1abopaTOPHBIM pa-
6oram

3D0:

- 3aIIUTa OTYETOB I10
1a00paTOPHBIM U
KOHTPOJILHBIM pabo-
Tam

3aueT
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[IK-2.2  OcymectBasier
nouck WHGOpPMAIUU IS
pEILLIEHHUs] TTOCTaBJICHHOMN

3a7a4u Ha OCHOBE
VCIIOJIb30BAHHUS

TEOPETUYECKUX u
MIPAKTUYECKUX OCHOB
€CTECTBEHHBIX u

TEXHUYECKHX HayK, a
TaKXe MaTeMaTHYECKOTO
ammapara;

dparmeHTapHoe
HCIIO0Ib30BaHUE
yMEHUS BBIOUpaTh U
HCII0JIb30BaTh IKC-
NepUMeHTaIbHbIE U
pacyeTHo-
TEOPETUYECKHE
METO/BI JUIsl perie-
HUS HAYYHOU 3a]1auu

B nenom ycnemxoe,
HO HE CUCTEMAaTH4e-
CKOE

UCIIOJIb30BAHUE yMe-
HUS BBIOUpATh U UC-
M0JIb30BaTh IKCIEPHU-
MEHTaJIbHBIE U pac-
YETHO-TEOPETHUECKUE
METO/IbI IJISl PEILICHUS
Hay4YHOM 3a/1aun

B nenom ycneninoe,
HO cojiepiKaIlee oT-
JebHBIC TTPOOETIBI
HCIIOJIb30BaHKE
yMEHUS BBIOUpaTh U
HCIIOJIB30BATh JKC-
MepUMEHTAIbHBIC U
pacueTHo-
TEOPETHYECKHUE Me-
TOJBI ISl PEUICHUS
HAay4YHOU 3a/1auu

CdopmupoBanHoe
YMEHUE BBIOMpATh
1 UCTIOJIb30BaTh
HKCIEPUMEHTAIb-
HbIE U PacyeTHO-
TEOpETUYECKHE
METO/IbI JIsI peliie-
HHSI HAy4YHOMU 3a/1a-
9K

[1K-2.3 PaccmarpuBaet u
MpeiaracT BO3MOKHBIC
BapUaHTHI PEIICHUS T10-
CTaBIICHHOM 3aJa4u, O1e-
HHUBasjg X JOCTOUHCTBA U
HENOCTATKH.

®parMeHTapHOE
IIPUMECHEHHE HaBbI-
KOB IIOMCKA U KpHU-
THYECKOTO

aHaJIM3a Hay4HOU U
TEXHUYECKON UH-

bopmanuu

B nenom ycnemnoe,
HO HE CHUCTeMaTH4e-
CKOE

IIPUMEHEHNE HAaBBIKOB
MOMCKA U KpUTHYE-
CKOr0 aHajiu3a Hay4-
HOU U TEXHUYECKON
uHpopmaruu

B nenom ycnennoe,
HO coJepKaliee oT-
JeTbHBIE TPOOEIIBI
IIPUMEHEHHE HaBBbl-
KOB IIOMCKA U KpHU-
TUYECKOTO aHaINu3a
Hay4YHOU U TEXHUYE-
CKoi nH(popmaIuu

YcneuHoe u cuc-
TeMaTH4eCKoe
MPUMEHEHHE HABBI-
KOB TMOKCKA U KpHU-
TUYECKOT0 aHan3a
HAy4YHOH U T€XHU-
yeckoit nudopma-
117071
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10.

11.

12.

13.

14.

15.

16.

CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJJEMUA

Kadenpa OOIIECMHKEHEPHBIX U €CTECTBEHHOHAYYHBIX JUCITATINH

Bonpocsl Kk 3auery

[0 JUCHUIUIMHE __XUMUS

. OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM MOJZIENIM CTPOEHHUSI aTOMa. DHEPreTUYECKUE YpPOBHU U

MOJYPOBHU aTOMa; TMOPSAOK 3alOTHEHUS AJIEKTPOHHBIX 000J0YEK; CIOCOOBI 3aliCH dJIEK-
TPOHHBIX M DJIEKTPOHHO-TpadudecKux Hopmys aToma.

. KBanToBble uncna, ux 3Hauenue, Gusndeckuit cmpica. punnun [Maymu. [puanun HauMeHb-

mel suepruu. [IpaBuna Xynaa.

. CoBpemeHHasi GOpMyYIHpPOBKa MEPHOAMUECKOTO 3aKOHA U CTPYKTypa MEPUOIUYECKON cHcTe-

Mbl JI.1I. MenneneeBa. [lepuoguyHOCTh U3MEHEHUSI CBOMCTB aTOMOB JJIEMEHTOB: SHEPTUM
MOHU3ALIUM, CPOJICTBA K BJIEKTPOHY, AJIEKTPOOTPULATEIHLHOCTH, PAIUYCOB; MEPUOTUUECKUN
XapakTep U3MEHEHHSI XUMHYECKUX CBOMCTB TI0 TPYIITIaM, IEPHOIaM.

. Tuner u XapPaKTCPUCTHUKHU XUMHUYECKOM CBS3H: QJICKTPUYCCKUC NUITOJIBHBIC MOMCHTBI, CTCIICHb

MOHHOCTH, HAMPABJIECHHOCTh U HACBIIIEHHOCTh, SHEPTHS U JJIMHA CBA3U. VIOHHas CBS3b U €e
CBOMCTBA.

. KoBasienTHas cBs3b U €€ cBOWicTBA. MeXxaHU3Mbl 00pa30BaHUs U TUITBI KOBAJICHTHOM CBSI3H.

. ['eomeTpuueckoe CTpOEHUE MOJIEKYII. G- U M-CBSI3U, TUIBI THOPUAU3ALINY.

. Meramnueckas cBsi3b. THIBI KPUCTAJUIMYECKUX PEIETOK. BomopoaHas cBs3b.

. Kommnexcusie coennnennst. OCHOBHBIE TOJ0kKeHUs1 Teopun Bepuepa. Kimaccudukarus kom-

IJIEKCHBIX coennHeHnid. HoMeHnkartypa, 1uccoruanus KOMIUIEKCHBIX coequHeHnil. KoH-
CTaHTa HECTOMKOCTH KOMILIEKCA.

. IlonsiTue 0 BHYTpEHHEH SHEPruu, SHTAIBINU, SHTPONUU. TernoBbie dHPEKTh XUMUYECKUX

peakuuid. 3akon ['ecca u cnencrBue U3 Hero. Teruora (dHTaNBNUSA) 0OpazoBanus. CBoOOI-
Has sHeprusi [ m66ca. HampapiieHne XUMUUYECKUX PEAKIIAM.

Kunernka xumuueckoi peakiuu. @akTopsl, BIUSAIONME HA CKOPOCTh XMMUUYECKOM peakliiy B
TOMOTEHHBIX U TETEPOreHHBIX CHCTEMax. 3aKoH nercTByromux Mace. [Ipasuno Bant-I'odda.
Karanu3s n xatanusaTopsl.

Xumunueckoe paBHoBecue. KoHcTanTa paBHOBecHsl. DaKTOPbI, BIUSIONIME HA CMENIEHUE XHU-
Muueckoro pasHosecus. [Ipunnun Jle-Ilarense.

OO6mas xapakTepucTUKa pacTBOPOB. XUMHUYECKass TeOpHs pacTBOPOB. CriocoObI BhIpaKEHUS
KOHIIGHTpALlMK PaCTBOPOB: MACCOBAsl 10115, MOJIIPHOCTh, MOJISLTIBHOCTh, HOPMAJIbHOCTb.
PacTBOpUMOCTB. 3aBUCUMOCTh paCTBOPUMOCTH TBEPJBIX BEIIECTB U Ia30B OT TEMIIEPATYypPHI.
Haceiennsie, HeHachIeHHBIE pacTBOPBL. CONMBBATHI, THIPAThl, KPUCTATUIOTUAPATHI.
PactBops! anekTposnToB. CHiIbHBIC U CTa0bIE JICKTPOIUTHL. Teopust SMEKTPOIUTHIECKON
nuccormanuu Appennyca. CTenenb 1 KOHCTaHTa Jucconuanud. BogopoaHslii mokasaTensb.
I'maponus cosneil.

Oo6mue cBoiicTBa pa30aBIeHHBIX pacTBOPOB. [IoHIKEHNE TaBIeHUS HACBIIICHHOTO Mapa HaJ
pactBopoM. 3akoH Payid. [loHnkeHre TeMnepaTrypbl 3aMep3aHus U MOBBIIEHUE TEMIIEPATY-
pslI kunieHust pactBopa. Ocmoc. OcMmoTHueckoe AaBneHue. 3akoH Bant-I'odda.
OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE peakuuu. CTEneHb OKUCIEHUS, OKMCIUTEIN U BOCCTa-

23



HOBUTEJIU; METOJIbl COCTaBIICHUSI YPaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHil.
Knaccudukamus OBP.

17. OCOOCHHOCTH CTPOCHHS aTOMOB, CIIOCOOBI TIONyYEHUS, CBOMCTBA S-2JIEMEHTOB M MX COCMIU-
HEHHIA.

18. OCOOCHHOCTH CTPOCHHUS aTOMOB, CITIOCOOBI MOJIYYCHHUS, CBONCTBA P-3JIIEMEHTOB M MX COEMIHU-
HEHHIA.

19. OcOOCHHOCTH CTPOCHHUS aTOMOB, CITIOCOOBI MOJYYEHHUS, CBONCTBA d-2JIEMEHTOB M MX COENHU-
HEHHIA.

20. [Ipeamer 1 3a7a4u aHATUTUISCKOW XUMUH. KITacCH(UKAIIMSI METOIOB aHATN3a.

21. KauecTBeHHBIM 1 KOJTUYECTBSHHBIN aHAIHN3.

22. XuMuueckre U GU3NKO-XUMHUYECKUE METOIbI aHATH3A.

Kpurepuu onenkn:

OneHka 3a4TEHO BBICTABIISAETCS, €CJIM OTBET JIOTUYECKH M JIEKCHYECKU I'PaMOTHO H3JIO0-
JKEHHBIHN, COACPKATEIbHBIM U ApIyMEHTUPOBAHHBIN OTBET, IIOJAKPEIUICHHBIN 3HAHUEM JINTEepaTy-
PBI ¥ UICTOYHMKOB I10 TEME 3aJaHusl, yMEHUE OTBEYATh HA JOIOJHUTEIBHO 3aJaHHBIC BOIIPOCHI,
HE3HAYUTEJIbHOE HAPYILIEHUE JIOTMKU HW3JI0KEHUS MaTepuana, MepruoJU4ecKOe HCIOJb30BaHUE
Pa3rOBOPHOM JIEKCHUKH, JOMYyIIEHUE He 0osee 0JHON OLIMOKM B COJAEpXAHMUU 3aJaHUs, a TaKXKe
He OoJiee 0/IHOM HETOUYHOCTH MPH apryMEHTALUU CBOEH MO3UINH, HETIOJHBIC WM HETOUHBIE OT-
BETHI HA JIOINOJHUTEIIBHO 3alaHHBIC BOIIPOCHI; HE3HAYNTEBHOE HAPYIIECHUE JIOTUKH W3JI0KEHUS
MarepHaia, MepruoJHUecKOe HCIIOJIb30BAaHUE PAa3rOBOPHON JIEKCHUKHU IPH JOMYIIEHUU He Oosee
JIBYX OLIMOOK B COJEpKaHHUHM 3aJlaHMsl, a TaKke He 0oJiee IByX HETOYHOCTEN MPHU apryMEHTaluH
CBOEH MMO3ULINHU, HETIOIHBIE WJIM HETOYHBIE OTBETHI HA JOTIOJIHUTEIBHO 33/JaHHbIE BOIIPOCHI.

OneHka He3a4TEHO BBICTABIIACTCS, €CIM B OTBETE JOIYIIECHO CYIECTBEHHOE HapyILECHUE
JIOTUKH W3JIOKEHUS MaTepuaya, CUCTEMATUYECKOE HCIIOJIb30BAHME Pa3rOBOPHOM JIEKCHKH, J10-
nyIIeHne He 0oJiee NBYX OMIMOOK B COJIEP)KAHUH 3a/IaHMsI, @ TAK)Ke HE 0oJiee IBYX HETOYHOCTEH
IIpY apryMEHTAallMy CBOEH MO3UIMM, HEMPABUIbHBIE OTBETHI HA JIOIOJHUTENIBHO 33JlaHHBIE BO-
IIPOCBHI; CYHIECTBEHHOE HApYLICHHUE JIOTUKHU U3JI0KEHUSI MaTepHasa, IIOCTOSTHHOE NCIIOJIb30BaHNE
Pa3roBOPHOM JIEKCUKH, AOMYIIEHHE HE Oosiee TpeX OMMOOK B COJACPKAHUU 3aJlaHHsI, a TAK)KE HE
OoJiee TpexX HETOUHOCTEH MpHU apryMeHTaluy CBOEH MO3ULINHU, HEITPABUIIbHBIE OTBETHI Ha J0MOJ-
HUTEJIBHO 3a/laHHbIE BOIIPOCHI; ITOJIHOE OTCYTCTBHUE JIOTUKU M3JI0KEHHS MaTepuaia, OCTOSIHHOE
UCIIOJIb30BaHUE PA3TOBOPHOM JIEKCHKH, JOMYyIIEeHUEe Oojee Tpex OMMOOK B COAEpKAaHUM 3aja-
HUS, a Takke Ooyiee TpeX HETOYHOCTEW MPH apryMEHTAllMK CBOEH IMO3UIMH, MTOJHOE HE3HAHHE
JUTEPATYPhl U UCTOYHUKOB I10 TEME BONPOCA, OTCYTCTBUE OTBETOB HA JOIIOIHUTEIBHO 3alaHHBIC
BOIIPOCHI.
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CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJJEMUA

Kadenpa OOIIECMHKEHEPHBIX U €CTECTBEHHOHAYYHBIX JUCITATINH

Keiic-3aganusn

10 JUCHUIIINHE XHUMHS

Keiic-3ananue Ne 1 «Kiiacchl HeOpraHu4ecKux coeIMHEHU D)

Onbrt. Iloyyenue cpegnux cosei

a) PeakTuBbl: pactBop xsopuaa 6apus 1 H., pacTBop cynbdaTa HaTpus 1 H., mIpoOUpKa

Hanute B npobupky 3-4 xarum pacTBopa xyopuaa 6apusi, 100aBUTh 3-4 Karu pacTBopa
cynbdaTa ¥ HATPHUSL.

0) PeakTuBbI: pacTBOp Cyibdara menu 1 H., IUHK METANTHYECKUH, TPOOUPKa

Hanute B npobupky 3-4 xamim pacTBopa cyibdaTta Meau, OpOCUTh KyCOUeK ITMHKA.

B) PeakTHBBI: HACBIIIIEHHBIN PACTBOP TUAPOKCUIA Kalblius, okcua yriaepoaa (IV), anmapar
Kunmna

Hanute B npobupky 10 1/3 o0bema pacTBopa ruipoKcHIa KaubIus (M3BECTKOBAs BOA) U
MIPOITYCTUTH Yepe3 Hero okcu yriepora (IV) (yrnekucnsiii ra3) u3 anmapara Kunna 1o nosisie-
HUS MYTH.

3aganue. 3anuch JAHHLIX ONLITA.

1) OT™MeThTe U3MEHEHHS B TPOOUPKAX B XOE MPOBEICHUS OMBITOB.

2) Hanmmmmre ypaBHEHUS XUMUYECKUX PEAKIIUN, TPOTEKAIOIMIUX B IPOOUPKaX.

3) Ilox kaXkao# U3 peakyii yKakuTe MpU3HaK peakuuu (Hampumep, Oenblii ocagok, odec-
[IBEUYMBAHUE U T.II.)

4) HazoBuTe BCE MPOAYKTHI pEaKLH, 32 UICKIFOUEHUEM BOJBI.

5) Chopmynupyiite BHIBOA: peaklUsIMU MEX1y KaKUMHU KJIJacCaMH HEOPraHMYEeCKUX COeTH-
HEHUI MOXHO IOJIyYUTh CPEJHUE COIH ?

Keiic-3ananne Ne 2 «XuMnuyeckoe paBHOBecHe 1 KMHETHKA)

OnpIT. 3aBUCMMOCTH CKOPOCTH PeAKIIMH OT KOHIEHTPAIMM Pearupyrouux BelecTs

PeakTuBBI H 000pY/AOBaHME: PACTBOP CEPHOM KUCIOTHI 2 H., PACTBOP THOCY/Ib(aTa HATPHS
(Na2S203) 1H., aucTUIUIMpOBaHHAs BOJA, YETHIPE MEPHBIC MPOOUPKH, KaIleIbHUIIBI WIIH ITHITET-
KH, CEKYHJIOMED

Tuocynbsdar HaTpus pearupyeT ¢ CEpHON KUCIOTOM IO CIEAYIONIEMY YPABHECHHUIO PEAKIIUU:

Na2S203 + H2S04 = Na2S04 + 502 + H20 + S|

[Ipu3nakoM npoTeKarouiei peakiuu ABseTcsi 00pa3oBaHNWE MYTH IIPU BBINIAJCHUN CEPbI B
0CaJIOK.

J11is IpoBeIeHUS OIbITa B YETHIPEX MPOOHPKaX MPUTOTOBLTE paBHBIE 00BEMBI PACTBOPOB
THOCYNb(aTa HATPUS PA3TUYHON KOHLIEHTPAIUH, JIsl 3TOT0 BHECUTE B IpoOupku 4, 6, 8 u 12
Karesb Tuocyiabdara u moBeauTe 006HeM B Mpodupkax 10 12 kamenas 700aBUB B KaXKIYIO BOIY,
KaK yka3aHo B Tabnure 1.

3atem B 1-10 mpoOUpKy n06aBbTe | KaIIo CEpHOM KUCIOTHI, OTHOBPEMEHHO BKIIFOUUB CE-
kyHaomep. [Ipocneaure, uToOb! Karuis He MoMaia Ha CTEHKH MTPOOUPKH.

Kak To1bK0 MOSBUTCS MYTh, BBIKIIOUUTE CEKYHIOMED U 3aHECUTE pe3ynbTara B Tadbnuiy 1.

[ToBTOpUTE OMBIT C 2, 3 U 4-if TPOOUPKAMH.

3aganue. 3anuch JAHHLIX ONLITA.

1) 3anecure B Tabuuiy | naHHbBIe, TPOBEACHHBIX UCCIIEOBAHUM
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Tab6numa 1- JlaHHBIE OIbITa

Ne KonuuecTBo karenb Oo6mee | OtHocutenbHast | Bpems OtHoCH-
npobup- | Pacteop | H;O | PacTBop | YMCIO | KOHLEHTpAlMs. | TOSABIE- | TEIbHAs
KU Na,S,05 H,SO04 Kaneinb, | Na;S,0s3, CoTH. | HUS My- | CKOPOCTh
Voo, TH, peakmuu 1/t,
t, cex cek.-1
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccuuraiiTe OTHOCUTENIbHYIO MPAKTUYECKYI0 CKOPOCTh PEAKIIUH JJIsl KaXKJI0TO Ciiyvast
(1/t), 3Hast Bpems peakiuu. 3aHecuTe B Ta0IUITY 1.

3) PaccuuraiiTe OTHOCHTEIHHYIO KOHIIEHTPAIMIO THOCYIb(aTa: MPUHUMAsE KOHIIEHTPAIUIO
B 1iepBoi ipodupke ¢ 4-s kamsimu CotH = 1, ¢ 6-10 karuisamu — CotH = 1,5 u T.1. 3aHecuTe qaH-
HBIC B TAONUITY 1.

4) ITocTpoiite rpaduk 3aBUCUMOCTH OTHOCHTEIILHON MTPAKTUYECKONH CKOPOCTH PEAKIIHH OT
OTHOCUTEIIHOM KOHIIEHTPALMK THOCYIIb(aTa HATpHsl, OTKJIaAbIBas 3HaueHus 1/t ya ocu X u
CotH.yaocu Y.

5) ChopmynupyiiTe BEIBOA O 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPALIUU THOCYIIb-
¢daTa HaTpHs NpPU JAHHBIX YCIOBUSIX.

Keiic-3ananue Ne 3 «PacTBOpBI 3J1€eKTPOJITUTOBY

OnbiT. XapakTep AHCCONUANNH THAPOKCHIOB

IlosryuyeHne ruApoKcUaa MarHusl.

PeakTuBbl: pacTBop xJiopuaa Maruus 1 H., pacTBOp ruJipokcuaa HaTpus 1 H., pacTBOp cO-
JITHOM KUCIOTHI | H.

B nBe npobupku BBecTH M0 5-6 Kamenb 1 H. pacTBOpa XJIOpUa MarHusi U T00aBUTH B KaX-
JIy10 1o 5-6 Karenb 1H. pacTBOpa r’UAPOKCHIa HATPHUSL.

B niepByro mpobupky k ocanaky nobaButh 8-10 kamens 1 H. pacTBOpa COJISTHOM KUCIIOTHI, a B
npyryto 8-10 kanensb 1 H. pacTBopa rUAPOKCHIA HATPHUSL.

3ananue. 3anUCh JAHHBIX ONbITA

1) Kakue npusnaku peakuuii Ber Habmomaere ? B kakom cirydae Habr01aeTcst pacTBope-
HUe ocaaka?

2) Hanummmure MoJieKyJsIpHbIE U HOHHO-MOJIEKYJIIPHBIE YPaBHEHHUS PEaKIUH:

MOJTy4EHUsI THIPOKCH/Ia MarHHUS,

TUJPOKCHJIA MAarHUs ¢ COJISTHOM KUCJIOTOM,

TUAPOKCH/IAa MarHus ¢ TUAPOKCUIOM HATpPHSI.

Kakas peakuus He uuer ?

3) KakoB xapakTep nucconuanny ruipokcuia Maraus? 3anuimnTe ypaBHEHUE JUCCOIua-
I[UU TUJPOKCUIA MarHUSI.

Keiic-3ananue Ne 4 «OCHOBBI 3JIEKTPOXUMM K

OnpIT. [{IHHKOBO-MEIHBbIN raJIbBAHUYECKUH IJIEeMEHT

IIpu6opsl u peakTuBbl: pactBopbl: CuSO4, 1 1, ZnS0O4, 1 1, KC1 (Hac.); 35meKTpoas! —
[IUHKOBBIA U MEIHBIN; BOIIbTMETP; CTAaKaHbI BMECTUMOCTEI0 200 MIT, TOJOCKH (PHILTPOBATBLHOM
Oymarm.

CoOuparoT raJpBaHUYECKHUH JIEMEHT: B OJIMH cTakaH HanuBatoT 100 M1 pacTBopa conu
IIMHKa, B 1pyroi — 100 Mi1 coi Meiu, COETUHSIIOT UX SJIEKTPOJIMTHUCCKUM KITFOUOM (TIOJIOCKH
¢GmIbTpOBANBEHOM OymMaru, cMOUEHHBIE paCTBOPOM XJIOpHa Kaius). B pacTBopsI cosell omycka-
IOT COOTBETCTBYIOLIME UM IEKTPObl. BO BHEIIHEN 1IeNH rajJbBaHUYECKOTO 3JIEMEHTA COEIH-
HSIOT AJIEKTPOJIBI ¢ BOIbTMETpOoM. [Ipu moakiroueHnn mpudopa He0OXOMMO CTPOTO COOII0IATh
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HOJIIPHOCTb.

3aganue. 3anuch JAHHLIX ONBITA.

1) 3adukcupyiire nokasanus BosbT™MeTpa: Edaktuu = B,

2) Paccuuraiite TeOpETHUECKH HANPsDKEHHUE TaJbBAaHUYECKOTO 3JIEMEHTA, TOJIb3YsICh 3Have-
HUSMH CTaHIAPTHBIX JIEKTPOIHBIX MoTeHranoB Eteop = B,

3) Beruucnure KI1/] nuzygaemoro ransBanndeckoro anementa: KITJ =
Edaxt./Eteop.-100%.

4) N300pa3ute cxeMmy rajlbBAaHUYECKOTO JJIEMEHTA.

5) Hanumure ypaBHEHUS peaklMii, IPOTEKAIOINX HA AIEKTPOAAX TajJbBaHUUYECKOIO AJIe-
MEHTa, U CyMMapHOE€ YpaBHEHUE XUMUYECKOMN pEeaK1H, B PE3yJIbTaTe KOTOPOU BO3HUKAET JJEK-
TPUYECKUH TOK B JAHHOM 3JIEMEHTE.

Keiic-3ananne Ne S5 « Koppo3us n 3amura MeTalJIoB U CILUIABOB)

OnbiT. Koppo3usi cniiaBoB MeTaslJIOB

HccnenoBanue MexaHu3Ma pa3iHYHbIX BUI0B KOPPO3UM METALJIOB

PeakTHBBI 1 MaTepHaJbl: IMHKOBAs U MEJIHAS IJTACTUHBI C 3a)KUMOM; 2 H PacTBOP
H2S04, nuctunnupoBanHasi Boja.

3amoJIHATH CTakaH Ha 2/3 pacTBOPOM CEPHOU KUCIIOTHI.

OnycTuTh B pacTBOP MHKOBYIO M MEJIHYIO TUTACTHUHBI, CIIE/Isl, YTOOBI TNIACTUHBI HE KOHTAK-
TUPOBAJIU APYT C ApYyroM. 3apUKCUpOBaThH BblIEJICHHE BOAOPO/Ia HAa OAHON U3 IIACTHH.

CoeTMHUTD C TTOMOIIBIO 32KMMa ITMHKOBYIO ¥ METHYIO TUIACTUHBI, CIIE/s, YTOOBI MITACTHHBI
KOHTaKTHUPOBAIH APYT ¢ ApyroM. Uto uzmenusnocs? [louemy?

3ananue. 3anKUCh JAHHBIX ONBITA.

1) Cnenaiite BBIBOJIBI, T/I€ YKQKUTE MEXaHU3M KOPPO3UHU METaslIa B Pa3HBIX CIydasx: Mpu
3aMKHYTOM ¥ pa30MKHYTOMU LIENIH FaJIbBAHUYECKOIO IJIEMEHTA.

2) Hanumure cxemy KOppO3UH LIMHKA B PUCYTCTBUU MEAH B KUCIIOTE.

Keiic-3ananue Ne 6 «Xumus BSIZKYIIMX BelIeCTB»

OnbiT. UnenTudukanus Ka4ecCTBEHHOT0 COCTABA MOPTJIAHILIEMEHTA H PeaKI[UH Cpe-
AbI €ro pacTBopa

PeakTHBBI: TOPTIIAHIIIEMEHT, JUCTHJUTMPOBaHHAs BoJa, peHondranens, 1 H. pacTBop
Na2CO3

O0opynoBanme: NpoOUPKH, CTEKIISIHHAS MaJIOYKa, MUTNIETKA, HEHTpUdyTra

B npoOupky HackIbTe HA KOHUMKE LINATeNs NOpTIIaHEeMEeHTa U J00aBbTe 5 Ml Bozbl. B
TEUYEHHUE 5 MUH. SHEPTUYHO BCTPAXUBAKNTE COJEPKUMOE TPOOUPKH, 3aTEM JalUTe OTCTOAThCA 15
MUH. WK oTueHTpudyrupyite. LleaTpudyrar (BepXHuil CIIOH )XKUAKOCTH) OTOEpUTE TTPU TTIOMO-
MM TUIETKU B 2 TPOOUPKH, B OJIHY 100aBbTe 2 Karui (heHoaTaaernHa B Apyryro 5 Kamenb | H.
Na2CO3.

3aoanue. Coenaiime 3anucy OAGHHBHIX ONbLIMA.

1) CocTaBbTe MOJIEKYJISIPHOE M HOHHOE YPAaBHEHUS THIPOJIM3a OPTOCHIIMKATA KaIbIUs 110 1-
1 CTYIIEHU

2) YKaxuTe Kakue MpOoayKThl THAPOIN3a ObLTH 0OHAPY>KEHBI TTPU TTOMOIIU peakuuii de-
HoN(TalerHa U TIPHU B3aMMOJICHCTBUH ¢ KAPOOHATOM HATPHS, YKAKHUTE MPU3HAKH PEAKIIUU

3) CocrTaBbTe MOJIEKYJISIPHOE M HOHHOE YPaBHEHHS 00pa30BaHUsI OCajKa MpU J00aBICHUH K
nerrpudyrary Na2CO3
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Kpurepuu oneHuBaHus BBINOJTHEHUS KeHC-3aJaHM:

OTMeTKa «OTITHYHOY

- 3a/IaHHE BBIIIOJIHEHO B IIOJTHOM O0BEME C COOIIOIEHHEM HEOOXOMMOI TOCIIEA0BATEID-
HOCTH JICHICTBHIA; B OTBETE MPABUIILHO U aKKYPaTHO BBITIOJIHSET BCE 3alUCH, TAOIUIIbI, PUCYHKH,
YepTexH, rpaduKu, BHIYUCICHUS; TPABUIILHO BBIMTOJIHAET aHAJIN3 OIIMOOK.

OTMmeTKa «XOpOLI0»

- 33JIaHUE BBITTOJTHEHO MPABWIIBHO C YYETOM 1-2 MENKHUX MOrpenrHoCTeN uiun 2-3 Hemoue-
TOB, UCIIPABJICHHBIX CaMOCTOATCIIBHO 110 TpCGOBaHI/IIO nmpenoaaBaTeiiA.

OTMmeTKa «y10BJI€TBOPUTEILHO»

- 3a1aHUC BBIITOJIHCHO ITPABUJIBHO HC MCHCC UCM HAIIOJIOBHUHY, JOMYIICHLL 1-2 MOrpeurHo-
CTH WJIM OJiHA TpyOast ommnoka.

OTMeTKa «HeY/I0BJIETBOPUTEIHLHOY

- JIomyIeHkI aBe (1 0osiee) rpyObie OMIMOKHU B X0J1€ PabOThI, KOTOPBIE 00YUYaAIOIMIUNICS HE
MOKCT UCIIPABUTH OAXKCE 110 TpGGOBaHI/IIO npenoaaBaTeIa WJin 3aJaHUC HC PCIICHO IMOJTHOCTBIO.
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CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJJEMUA

Kadenpa OOIIECMHKEHEPHBIX U €CTECTBEHHOHAYYHBIX JUCITATINH

Bonpocsl pis codecenoBanus

10 JUCHUIIINHE XHUMHS

Tema: OcHOBHBIE KJ1aCChl HEOPTAaHUYECKOM XUMUH

1. Jlaiite GopMynHpOBKY MOHATHIA OKCHJIOB: a) KUCIOTHOTO;

0) OCHOBHOTO; B) aM()OTEpHOTO.

[IpuBenuTe MpUMeEpHl OKCUIOB: a) KHCIOTHBIX; 0) OCHOBHBIX; B) aM(OTEPHBIX; ') HECOJIe-
o0pa3yronux (0e3pa3IuvHbIX).

2. Hamumurte Gopmynbl aHruapua0B yKazaHHbIx kucioT: H,SO4, H3;BO;3, HoP,O7, HCIO,
HMHO4.

3. BreBemutTe (GopMysbl KUCIOTHBIX OKCHIOB W3 Gopmyn craeayromux kuciaoT: HNO,,
Hle’lO4, H3PO4, HNO3, H3BO3.

4. Hanumurte GopMynbl OKCUAOB, KOTOPHIE MOKHO TOJYYUTh, pa3jiarasi HarpeBaHUEM Clie-
JYIOIINE THIPOKCHIBL: LiOH, Cu(OH),, H3AsO4, Cr(OH);, H,Si03, H,SO4.

5. Hanummure ypaBHEHUS peakiuii MEXK1y CIEAYIOUUMHA OKCUIAMM:

a) OKCHUJI KabIus U okcup azorta (V);

0) oxcun cepsl (VI) u okcua menu (11);

B) okcuz pocdopa (V) u okcua Kanus;

r) okcup xenes3a (I11) u okcua kpemuus (IV).

6. Kaxkue u3 cienyromux BemecTB OyayT pearupoBathb ¢ okcuaoM azora (V): Ca(OH);,;
HzSO4; MgClz; K20; HzO; SOZ?

7. Haiite ¢popMynupoBKY MOHATHHA KucioT. [IpuBenure nmpumepbl 6ECKUCIOPOI0COAEPKA-
HIUX KUCTIOT.

8. IlpuBeauTe mpuUMephl KUCIIOT: a) OJTHOOCHOBHBIX; 0)ByXOCHOBHBIX; B) TPE€XOCHOBHBIX.

9. Yrto Takoe ocHoBaHue? [IpuBeanTe mpuMeEpbl paCTBOPUMBIX U HEPACTBOPUMBIX OCHOBA-
HUM.

10.Kakue BemiecTBa Ha3bIBAIOT COIIMU?

Tema: KomnmiekcHbie coeTUHEHH S

1. Kakune coennHeHHs Ha3bIBAIOTCS KOMIUIEKCHBIMU?

2. Kakue MOseKybl 1 HOHBI MOT'YT SIBIIATHCS JINTAHJAMHU B KOMIUIEKCHBIX COCTMHCHUSX ?

3. Ha3zoBute coenrHeHuUs: [NI(NH3)6] SO4, [Ag(NH3)2]NO3, [ZH(H20)4]SO4, [CT(H20)6]C13,
Ks[Fe(CN)g], Naz[Ag(S,03),]. Hanumure ypaBHEHHS TUCCOIUAIIMH STUX COCTUHEHUA B BOJIHBIX
pacTBopax.

4. Hanumwure KOHCTaHTBl YCTOWYMBOCTH BBINICTICPEUNCICHHBIX KOMILUIEKCHBIX HOHOB.

5. TlpuBeaute mpUMepHI peakifii, KOTOpbIe CIOCOOHBI Pa3pyIIUTh BHIICIEPEUHUCICHHBIC
KOMIIJIEKCHBIE HOHBL.

6. Omnpenenute 3aps]l KOMIUIEKCHOTO MOHA, KOOPAUHALIMOHHOE YUCIIO U CTENEHb OKHCIIEe-
HUA KoMmIuiekcooOpaszoBarenss B coemuHeHmsX: Ky[Fe(CN)g]; Na[Ag(NO»):]; Ki[MoFs];
[CI‘(HQO)z(NH3)3C1]C12.

7. Omnpenenute 3aps]l KOMIUIEKCHOTO MOHA, KOOPAWHAIIMOHHOE YHUCIIO M CTENEHb OKHCIIe-
HUSL KomIuiekcooOpazoBatens B coequHeHHsX: [Cu(NH3)4]SOs; Kj[PtClg]; K[Ag(CN),l;
Rb[SbBrg].

8. Ompenenute 3aps] KOMILJIEKCHOTO MOHA, KOOPAMHAIIMOHHOE YUCJIO U CTETEHb OKHUCJIE-
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HUs KoMmIuiekcoodpazoBatens B coennHeHusx: K[SbClg]; Na[Sb(SO4),]; K4[Fe(CN)s]; Ka[ TiClg];
Ko[Hgly].

Tema: Knunernka XuMu4ecKkoil peakuuu

1. Yro Takoe roMOreHHast ¥ reTepOreHHas peakuu?

[TpuBectu npumepsl

2. YTto Takoe CKOpOCTb XMMHUECKOHN peakiuu? YeM usmepsercs cKOpocTb XUMUUYECKUX Pe-
aknuii? Kakue ¢pakTopsl BIUSIOT HA CKOPOCTh XUMUYECKUX PEAKITAN?

3. ChopmynupyiiTe 3aKOH JEMCTBUS MacC U MIPUBEIUTE €0 MATEMaTHYECKOE BBIPaKEHUE.

4. YTo Ha3bIBaCTCS KOHCTAHTON CKOPOCTH XMMUYECKOHN PEaKIINU U KaKOB (PU3HUIECCKUI
CMBICJI 3TOM BEIUYHHBI?

5. Hanuiure BeIpakeHUE 3aKOHA JIEUCTBUS MacC JJIsl peaKIIHii:

2NaOH + H,SO4 = NaySO4+ 2H,0

Ca0O + CO, = CaCOs3

N, + 3H, = 2NH;

6. Uto Takoe katanu3? Karaimuzarop? B uem npuHIUI IeUCTBUS KaTaau3aTopa?

7. Kakue peakuuu Ha3bIBaroT oOpatuMbiMu? [IpuBeanTe mpumepsl.

8. Uemy paBHA KOHCTaHTa PaBHOBECHUS 0OPATUMON PEaKIIHH?

9. Chopmynupyiite npuniun Jle-1latense.

Tema: PacTBOpBI

1. Kakue crmocoObl BEIpaKEHHS KOHIIEHTPAIIMU PacTBOpa CYIIECTBYIOT?

2. Yro takoe TuTp pactBopa? Uem OH OTIMYAETCS OT IUIOTHOCTU?

3. B Kakux equHUIIAX BBIpAaXXaeTCs MaccoBasi 10JIs1, MOJIIpHAsi, MOJISUIbHAs KOHLEHTPaLluu
pacTtBopa, TUTp?

4. JI51s 4ero mpuMeHsIETCS METO/T KUCIIOTHO-OCHOBHOT'O TUTPOBAHUsA?

5. Kakue BeliecTBa Hellb3s1 UCIOJIb30BaTh 711 IPUTOTOBJIEHUS CTAaHAAPTHBIX PACTBOPOB B
KHCJIOTHO-OCHOBHOM TUTpoBaHuu? [louemy?

6. Hanummure ypaBHEHUE peakIuK CUIBHOM KHCIIOTHI C COJIBIO CTa00N KUCIIOTHI B MOJICKY-
JSIPHOM, HOHHOM U COKPALICHHOM MOHOM BHUJIE.

7. YTo Takoe )KeCTKOCThb BOJbI? B Kakux eMHUIaX OHa BhIpa)kaeTcs?

Tema: OKHCIANTEIBHO-BOCCTAHOBHUTEIbHBIC PEaAKINHU

1. Yto TaKkoe OKHCINUTEIb, BOCCTAHOBHUTEIIb, CTCIICHD OKHMCIICHUS ?

2. Moryt 11 JaHHBIE BELIECTBA MIPOSIBIIATH B peakiusax cBoicTBa okucautens: Mg, HNO,,
HCIO, S, Cr,0; , KOH? IlpuBeauTe npuMepbl peakIui.

3. IlpuBenute 3 npuMepa BEIIECTB, MPOSBISIONIMX KaK CBOWCTBA OKUCIIUTENS, TaK U BOC-
CTaHOBHTEJIA.

4. MOXHO 11 OKHCIHTH HoHbI Fe* XJIOPOM B CTaHJapTHBIE ycioBusax? B o0ocHOBaHUU OT-
BETa MPUBEIUTE CTAHJAPTHBIC TOTCHIIUAIIBI ITOJIYPEaKIIUN.

5. MOHO JI OKHCITHTB HOHBI Fe* ™ noom B CTaHJApTHBIX yciaoBusAx? B o6ocHOBaHMM OT-
BETa MPUBEIUTE CTAHJAPTHBIC TOTCHIIUAIIBI ITOJIYPEaKIIUN.
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Kpurtepun oneHnBaHus 0TBeTAa 00y4YaOUIUXCS NPHU cO0eceJ0BAHUM:

OueHka «OTJIMYHO»

- BBICTaBIISICTCS OOYYAIOIIUMCS, €CIH JaH TOJHBINA, Pa3BEPHYTHIM OTBET HA IMOCTABJICH-
HBII BOIIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUI 00 00bEKTe, MPOSBIIAIONIASACSA B CBO-
00JTHOM OTIEpUPOBAHUU MOHSATUSMHU, YMEHHUH BBIICITUTH CYIIECTBEHHBIC U HECYIIECTBEHHBIE €TI0
MpU3HAKW, IPUUUHHO-CIIEACTBEHHbIE CBA3U. OTBET (QopMyIHpyeTcsl B TEPMUHAX HAyKH, U3JIO-
JKEH JIUTEPATypPHBIM SI3bIKOM, JIOTMYEH, JI0KA3aTEJIeH, JAEMOHCTPUPYET ABTOPCKYIO MO3UIUIO
00ydJaromerocs.

Onenka «xopomo»

- BBICTaBIIsIeTCS 00Y4aIOIIMUMCS, €CJIH JaH MOJHBINA, pa3BEpHYTHI OTBET Ha MOCTABJICH-
HBII BOTIPOC, TTOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, TOKa3aTeIbHO PACKPHI-
Thl OCHOBHBIE IMOJIOKEHHSI TEMBI; B OTBETE MPOCIIEKHUBACTCS YETKasi CTPYKTYypa, JOrHuecKast mo-
CJI€I0BATENbHOCTD, OTpaXKarolasi CylIHOCTh PACKPbIBAEMBIX MOHITHH, Teopuil, siBieHuit. OTBeT
U3JI0KEH JINTEPATYPHBIM SI3bIKOM B TePMHHaX Hayku. Moryt ObITh JOIYIIEHbl HEOUETHI B OI-
peneneHuy MOHATUH, HCTIPABICHHBIE 00YYaIOIIIMCS CAMOCTOATEIHHO B MIPOIIECCE OTBETA.

Ouenka «y10BJeTBOPUTEILHOY

- BBICTABIISICTCS OOYJArOIIMMCSI, €CJIH JIaH MOJTHBINA, HO HEOCTATOYHO MOCIEA0BATEIbHBIN
OTBET Ha MOCTaBJICHHBINA BOMPOC, HO MPU ITOM IOKa3aHO
YMEHUE BBIJICIUTh CYIIECTBEHHbIE M HECYIIECTBEHHBbIE MPU3HAKK U MPUUYUHHO-CIECJICTBEHHBIC
cBs3u. OTBET JIOTHYCH M M3JI0’KEH B TEPMHHAX HayKH. Moryt ObITh JOMyIIEeHbI 2-3 OomMOKU B
OTIpe/IcIEHUH OCHOBHBIX MOHSTHI, KOTOPbIE 00YJaIOIIUNACS 3aTPYIHSAETCS UCIIPABUTH CAMOCTOSI-
TEJBHO.

OueHka «Hey10BJIETBOPHUTEIbHO)

- BBICTABJISETCS OOYYaIOIMMCS, €CJIM JaH HEMOJIHBIA OTBET, MPEJCTaBJISIOMUNA COO00
pa3po3HEHHBIC 3HAHUS TI0 TEME BOIPOCA C CYIIECTBEHHBIMU OLIMOKaMH B ompenencHusx. [Ipu-
CYTCTBYIOT (PparMEHTapHOCTb, HEJIOTMYHOCTh H3JI0XKEHHS. OOydalolUiCs HE OCO3HAeT CBS3b
JTAHHOTO TIOHSTHSI, TEOPUH, SIBJICHUS C APYTUMHU O0BEKTAaMU JUCUUIUIHHBL. OTCYTCTBYIOT BBIBO-
JIbl, KOHKpETH3alusl U J0Ka3aTeIbHOCTh W3JIOKeHUs. Peub HerpamoTHas. J[omoigHUTENbHBIE U
YTOYHSIONINE BOIMPOCH MpETnoaBaTeliss He MPUBOAIT K KOPPEKIMH OTBETa OOYydYarolierocs He
TOJIBKO Ha MOCTaBJICHHBIN BONPOC, HO U HA IPYrHe BOIPOCHI TUCIUTUIHHBI.
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CEBEPO-KABKA3CKAA TOCYOAPCTBEHHAA AKALEMWUA

Kadenpa OOIICHHKEHEPHBIX U €CTECTBEHHOHAYYHbBIX JUCITUILINH

KomiuiekT 3a1anuii 111 KOHTPOJIbHON PadoThI

[0 JUCUUIUIMHE __XUMUS

1. a) Hamucarp ypaBHEHUS peakuuii, IPU MOMOIIN KOTOPBIX MOXKHO OCYIIECTBHUTH CIETYIOIINE
TIPEeBpAIICHHS:

Na28n02
Sn SnCl, Sn(OH)2< Sn(NO,)
3)2.

0) Kakue u3 mpuBeeHHBIX BelIecTB OymyT B3auMoieiicTBoBaTh Mexay coboit: Ca(OH), u NaOH;
Pb(OH), u KOH; H,SO, u H,SOs; HCI u Na,S; HNO; u MgO? Hamnucath ypaBHEHHS COOTBETCTBYIOIIUX
peaKiui.

2. a) CocTaBUTh YpaBHCHHS PEaKIUi, MPU MOMOIIH KOTOPBIX MOXHO OCYIIECTBHUTBH CIICIYIOIIUC
TIPEeBpAIICHUS:

FCCIQ — FC(OH)Q — FC(OH)3 — FCQO3 — FCQ(SO4)3.

0) Kakue u3 mpuBeneHHbIX OKcuaoB OyayT pearupoBath ¢ HCL: N,Os; SOs; Al O;; CLO7; ZnO;
K,0? HanucaTs ypaBHEHUS COOTBETCTBYIOIINX PEaKIUi.

3. a) CocTaBUTh ypaBHEHHS PEAKIMHA, MPH MOMOIIM KOTOPHIX MOXHO OCYIIECTBHUTDH CIICAYIOIIUE
TIPEeBpAIICHNS:

P— P205 — H3PO4 — Na3PO4 — Ca3(PO4)2.

0) 3aKOHUYNTH YpaBHEHUS PEAKIUi, JOKa3bIBAIOMNX aM(bOTepHOCTh okcuaa cBuHIa (I1I): ocHOBHBIC
cBoiictBa PbO + HNO; — .. .;

KHCIOTHBIE cBoiictBa PbO+KOH — > ...

4. a) Hanmcath ypaBHEHHS PEakIlUi, MPH MMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIIUEC
MIPEBPAIIICHHUS:

Nz — NH3 — (NH4)QSO4 — NH4C1 — NH3 - NH4NO3

0) Kakue u3 npuBeneHHbIX okcumoB pearupytoT ¢ NaOH: MgO; Cl,O; Na,O; CrOs; CaO; CO,?
CocTaBHTH YpaBHEHUS COOTBETCTBYIONTUX PEAKITHA.

5. a) CocTtaBuTh ypaBHEHHUS PEAKIHA, TIPH MTOMOIIHA KOTOPBIX MOXKHO OCYIIECTBUTH CIICTYIOITHE
TIPEeBpAIICHUS:

Si— SlOz — KleOg. — HleOg. — 8102

0) Kakue u3 yka3zaHHBIX HIDKE BEIIIECTB MOTYT B3anMoeiicTBoBaTh ¢ pactBopoM KOH: HI; CuCly;
SO,; Ba(OH),; SnO? HanucaTh ypaBHEHHUS! COOTBETCTBYIOIINX PEaKIH.

6. a) CocTaBuTh YpaBHCHHS PEAKIUM, MPU MOMOIIH KOTOPBIX MOXHO OCYIIECTBHUTBH CIICIYIOIIUC
TIPEBPAIIICHHUS:

SO; «+ SO, «+— S — FeS — H,S — KHS.

0) CocTaBUTh ypaBHEHHS PEAKIIMA MEXKY KACIOTAMHU U OCHOBaHMSIMH, TIPUBOIAIINX K 00pa3oBa-
Huto coneil: Na,S; Fey(S0y)3; K;PO,.

7. a) Hammcatp ypaBHEHHUS pEakIuii, IPHU ITOMOIIMH KOTOPBIX MOYKHO OCYIIECTBHUTH CIICAYIOIIHE
TIPEBPAIICHUS:

Ca— Ca(OH)z — CaCO3 — CaC12 — Ca3(PO4)2.

0) CocTaBUTh ypaBHEHHS PEAKIMK MEXAY KHCIOTAaMH W OCHOBAHMSIMH, IMPUBOISIINX K 00pa3oBa-
uuro coiieii: NaNOs; CaHPO,; CuOHCI.

8. a) Hammcats ypaBHEHHS peakIlvif, MPH MMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIIUC
MIPEBPAIIICHHUS:

Cu — CuO — Cu(NO;), — Cu(OH), — CuCl,.

0) Mexay KakuMH U3 TIPUBEACHHBIX Tap BellecTB Bo3MoxkHa peakius: CO, u SO,; LiOH u CO,;
P,Os u CaO; NaOH u KOH; Li,0 u ZnO; Li,O u Na,0? CocTaBuTh YpaBHEHHUS COOTBETCTBYIOIIHNX PEaK-
LU,

9. a) Hammcats ypaBHEHHS PEakIlUif, MPH IMOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIIUC
TIPEeBPAIICHUS:

Cd — CdO — Cd(NO;), — Cd(OH), — CdSO,.
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0) C kakuMH W3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3aMMOJEHCTBOBaTH cepHas kuciota: HCI;
BaCl,; MgO; CO,; NaOH; ZnO? CocTaBuTh YpaBHEHHUS COOTBETCTBYIOIINX PEAKIIHIM.

10. a) CocTaBuUTh ypaBHEHUS peakHid, IPU MOMOIIN KOTOPHIX MOKHO OCYILECTBUTH CIIEIyIOIIHE
NpEeBpaLICHUS:

Zn — ZnCl, — Zn(OH), — ZnO — K,Zn0,.

0) HanmmcaTs ypaBHEeHHs peakiuii oOpazoBaHus coieil: Na,SOs; Fe,(SO,);; Ba(NOs), B pesynbrare
B3aUMOJICHCTBUS OCHOBaHMS M KHCIOTHOTO OKCHJIA.

11. a) CocTaBuTh ypaBHEHUS PEaKIUH, IIPH MTOMOIIN KOTOPBIX MOYKHO OCYIIECTBUTE CIICAYIONINE
MIPEeBpAIICHNS:

S — SOZ — SO3 — HzSO4 — KHSO4 — KzSO4.

0) CocraButh ypaBHeHUs peakumii oOpa3oBanus coneit: CaCO;; Al,(SOy);; NasPO4 B pesynbrate
B3aMMO/IEWCTBUS OCHOBHOTO M KUCIIOTHOTO OKCHIOB.

12. a) Hanncate ypaBHEHHs peakiyid, MPH MOMOIIM KOTOPBIX MOKHO OCYIIECTBUTH CIEIyIOIINE
NpeBpaLICHUS:

Al — Alz(SO4)3 — AI(OH)3 — A1203 — KA102

0) 3aKOHYMTh ypaBHEHUS peakini, ToKa3bIBaroIuX aMdoTepHocTh okcuaa ojoBa (II): ocHOBHBIE
csoiictBa SnO + HCl — ...;

CIIaBJICHUEC

KMCIIOTHBIE cBoiictBa SnO + KOH —— 7 ...

13. a) CocTaBuTh ypaBHEHUS PEaKIHUH, IIPH MOMOIIN KOTOPBIX MOYKHO OCYIIECTBUTH CIICAYIONINE
TIPEBPAIICHUS:

Ba — BaO — Ba(OH), — Ba(NO;), — BaCO; — BaCl,.

0) Kakme n3 mpuBeAeHHBIX OKCHAOB B3anMoAceicTBYIOT ¢ KOH: Na,O; CO,; Ga,0s3; Mg0; CuO;
Mn,0,? Hanucath ypaBHEHHSI COOTBETCTBYIOIIMX PEAKIUH.

14. a) CocTaBUTh ypaBHEHHS PEaKIUil, IPH MMOMOIIH KOTOPBIX MOXKHO OCYIIECTBHThH CIICIYIOIINC
MIPEeBpAIICHHS:

FCG\IO3)3 — FC(OH)3 — Fezo3 — FeO — Fec12 — FeS.

0) Kakue BemiecTBa MOTYT OBITh TIOJTYYCHBI MPU B3aUMO/JICHCTBUH KHCIOTHI ¢ COIbI0? KUCIOTHI ¢
ocHoBanuem? Coiu ¢ conpro? [IpuBecTH TPUMEPHI COOTBETCTBYIOIINX PEAKIIHH.

15. a) HammcaTts ypaBHEHHs peakIvii, MPH MOMOIINA KOTOPHIX MOXXHO OCYIIECTBUTH CIIEIyIOIINE
TIPEeBPAIICHUS:

Mg — MgSO, — Mg(OH), —» MgOHNO; — Mg(NOs),.

0) CocTaBUTh ypaBHEHUS PEAKIIHA, PH TOMOIIN KOTOPBIX, UCXOMSA U3 YEThIPEX MPOCTHIX BEIIECTB
- KaJusi, Cephl, BOJOPOAA U KHCIOPO/a, MOKHO TonyuuTh ruapokcuy kamus KOH; cynshun kamus K,S;
ceposogopoa H,S.

16. a) CocTaBUTh ypaBHEHUS PEaKIUH, IIPH MOMOIIN KOTOPBIX MOYKHO OCYIIECTBUTH CIICAYIONINE
MIPEeBpAIICHHS:

ZnSQy4 «— ZnO « ZnS — ZnCl, — Zn(OH), — Na,Zn0O,.

0) Hanwmcate ypaBHEHUs HE MEHEE YETHIPEX PEaKIIMid, MPH MOMOIIM KOTOPHIX MOXKHO TOJIYYHUTh
kap6onar kanpius CaCO;.

17. a) CocTaBUTh ypaBHEHHS PEaKIUil, IPU MOMOIIU KOTOPBIX MOXKHO OCYIIECTBHThH CIICIYIOIINC
TIPEeBPAIICHUS:

Cu(OH); « CuSO, « Cu — CuO — CuCl,.

0) Hammucats ypaBHeHUs peaknmii oopazoBanus K,CrO4, Mg(NOs),, BaSO,, Ca(ClO), B pe3ynbTa-
TE B3aUMOJICHCTBUS OCHOBAHUS U KUCIIOTHOTO OKCH/IA.

18. a) HammcaTte ypaBHEHHS peakivii, MPH MOMOIINA KOTOPHIX MOXKHO OCYIIECTBUTH CIIEIYIOIINE
TIPEeBpAIICHHS:

Fe — FeSO, — Fe(OH), — Fe(OH); — Fe,0; — FeCls.

0) MoryT nu HaxoauThCst coBMecTHO B pactBope: Ba(OH), u FeCl;; HCl u H,S; NaOH u HBr;
NaOH u KOH; HCI u Na,CO;? Jlath 000CHOBaHHBIN OTBET W MPHUBECTH YPaBHEHUS COOTBETCTBYIOIIHMX
peakiuii.

19. a) Hanncate ypaBHEHHs peakiyid, MPH MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH CIEIYIOIINE
MIPEeBpAIICHNS:

0) Kak, ucronesys BaO, FeCl;, H,SO,, H,O, CuO, MOXHO MONYy4YUTh: TUAPOKCUI Oapus; THIPO-
keun xenesa (I1I); cynmedar menu (11)? CocTaBUTh ypaBHEHHSI COOTBETCTBYIOIIHX PEAKITHT.

20. a) Hammucatp ypaBHEHHSI peakuuii, IPHU ITOMOIIN KOTOPBIX MOYKHO OCYIIECTBHUTH CIIECAYIOIIUE
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MIPEBPAIIICHHUS:

0) CocTaBUTh ypaBHEHUsSI YETHIPEX PEAKIUi, B pPE3yJIbTaTe KOTOPBIX 00paszyeTrcs OpOMUa HATPHS
NaBr.

21. Peakmms niporekaet o ypaBHenuto 3H, + CO = CH, + H,O. HagansHbie KOHIIEHTpAITUN pea-
rupyroIumx BemiectB 0butd (MoJb/1): Cy= 0,8; Cco = 0,6. Kak u3MeHHUTCS CKOPOCTh PEAKIHH, €CIH KOH-
[EHTPAIUIO BOJOPOAA YBEIHYUTH 10 1,2 , a KOHIEHTpanuto okcuaa yriepoaa no 0,9 monws/n? (OTBeT:
YBEJIUIHTCS B 5 pa3).

22. Peaknusa paznoxxerus N,O unet mo ypaBaeruio 2N,O = 2N, + O,. KoHcTaHTa CKOPOCTH peak-

upn paBHa 5x107. HavansHas kommentpammst 20 = 0,32 Moms/i. OnpeseinTs CKOPOCTh PEAKIIHH B
HaYaJIBHBI MOMEHT M B TOT MOMEHT, Korna pa3inoxurcs 50 % N,O. (Otser: 5,12x 107; 1,28x10” ).

23. Peaxnus Mexy BeniectBamMu A u B Belpakaetcst ypaBHeHueMm A + 2B = D. HauanbHble KOH-
neHTparuu (Monb/n): C, = 0,3 u Cg = 0,4. KoncranTa ckopoctu paBHa 0,8. BEUKCIHTE HAYATBHYIO CKO-
POCTh peakilui U ONPEENNTh, KaK N3MEHMIACh CKOPOCTh PEaKIMH [0 NCTEUYEHUH HEKOTOPOTO BpEMEHH,
KOT'ZIa KOHIIGHTPALWMs BemecTsa A yMmeHbmmnach Ha 0,1 Mois. (OtBet: 3,84%107; yMeHbIIMIACH B 6 pas).

24, YeMy paBeH TeMITEpaTypHBIA K03(Q(HUIIMEHT CKOPOCTH PEaKIUK, SCIIU NMPU NOHWKCHUH TEMIIe-
patypsl Ha 30 °C, Bpems IPOTEKaHHS PEaKIIMK YBEIMUHUIOCh B 64 paza? (OTBer: 4).

25. BeauciuTh, MpH KaKoW TeMIIEpaType peakius 3akoHIuTcs 3a 45 muH, eciu npu 20 °C Ha 3TO
notpedyetcs 3 4. TemnepaTypHbiii k03¢ UIHEHT ckopocTH peakiuu paseH 3. (Otset: 33 °C).

26. Kak m3menutcs ckopocth peakmuu CO + Cl, = COCl,, ecniu OBBICUTH JTaBJICHUE B 3 pa3a u
OJTHOBPEMEHHO MOBBICUTE Temneparypy Ha 30 °C (y = 2)? (OtBet: yBeauautcs B 72 pasa).

27. Peakuuu npoTekarot 1o ypaBHeHUAM: Cgy + Orqy= COxy (1) ;

COqy + Oy = 2COyqy (2). Kak m3menutcst ckopocts (1) u (2) peakiuii, eciii B KaKI0H cHCTeMe: a)
YMEHBITIUTH JIaBJIeHHE B 3 pasa; 0) yBEIHYUTh 00BEM cocyna B 3 pa3a; B) MOBBICUTH KOHIIEHTPAIHIO KH-
ciopona B 3 paza? (Oteet: a) ymensmmurcs B (1) B 3, Bo (2) B 27 pa3; 6) ymensmmtes B (1) B 3, Bo (2) B
27 pas; B) yBenuuutcs B (1) u (2) B 3 paza).

28. Peaknus unet no ypasaenuto H, + I, = 2HI. Koncranrta ckopoctu passa 0,16. UcxonHbie KoH-
ueHTpauu H, u I, coorBerctBenHo paBubl 0,04 u 0,05 Mojb/11. BEIUHCINTE HAYaIbHYIO CKOPOCTh peak-
IIUU U €€ CKOPOCTh, KorAa KoHIeHTpalws H, cranet pasHo# 0,03 monw/m. (OtBet: 3,2 10 1,9 10'4).

29. OxuciieHue cepsl U €€ JUOKCHIA MPOTEKAET 10 YPABHCHHUSIM:

S T 020y = SOz (1) 5 SOsry + Oay = 2803y (2). Kak usmenurcs ckopocts (1) n (2) peakumid, ecinu B
KaKIIOM CHCTEME: a) YBEINYHTD JTaBJICHHE B 4 pa3a; 0) yMEHBIINTh 00bEM cocyna B 4 pa3a; B) IOBBICHTD
KOHIICHTPAIINIO KUuciopoaa B 4 paza? (Otsert: a) yBenmuuutes B (1) B 4, Bo (2) — B 64 paza; 0) yBenmuuutcs
B (1) B4, Bo (2) — B 64 pasa; B) yBenuuurcs B (1) u (2) B 4 paza.

30. Koncranra ckopoctu peakuuu 2A + B = D pasna 0,8. HauanbHble KoHIIeHTparuu (MoJib/a): Cya
=2,5u Cg = 1,5. B pesynprare peakuuu KoHIeHTpanus BemectBa Cp okazanach paBHoit 0,6 Monb/i1. Bei-
YHCIIUTH, YeMy cTana paBHa C, U ckopocTtb peakuun. (Oteet: 0,7 mons/m; 0,235).

31. Peaknus nporekaet o ypasaenuio HCl1 + O, = 2H,0 + 2Cl,.

Uepes HEKOTOpOE BpeMs IMOCHC Havajla peakiud KOHIICHTPAIlMA YYacTBYIOIIUX B HEH BEIECTB

cranu (MOJIb/N): CHC] =0,85; 0, = 0,44; Cl = 0,30. Berurciauth HauanbHbie KoHIeHTpau HCl u

C
0,. (OtBerT: Chici 1,45; ~92=10,59 mons/n).
32. HauanbHble KOHIIEHTpaluu Beiects B peakuuu CO + H,O < CO, + H, 6butn paBHbI (MOJIB/J):

C

C
Cco=0,5; H,0 = 0,6; €O, = 0.4, H, = 0,2. BelyncnuTh KOHIIEHTPALIMU BCEX YUACTBYIOIIUX B PEaK-

MK BEIIECTB Tociie Toro, kKak npopearuposaiio 60 % H,O. (OtBet: Cco = 0,14; CH20= 0,24, CCOZ =
0,76; CHz = 0,56 MOJIB/TT).

33. Kak m3menutcs ckopocth peaknuu 2CO + O, = CO,, ecnu: a) 00beM peakIMOHHOTO COCyIa
YBEIWMIHTH 3 pasa; 0) yBenmumunth KoHIeHTpanuio CO B 3 pasa; B) moBBICUTEL TeMiiepaTypy Ha 40 °C (y =
2)? (OtBerT: a) ymensIiutcs B 27 pa3; 0) yBenuuutcs B 9 pas; B) yBenuuutcs B 16 pa3).

34. Ilpu 10 °C peaxnus 3akanunBaetcs 3a 20 MuH. CKOJIBKO BpEMEHHU OyIeT IIUTHCS peakius mpu
MOBBIIIICHUH TemrepaTypbl 10 40 °C, eciau TemueparypHbiid koadduiment pasen 3? (Oteet: 44,4 ¢).

35. Bo ckonbko pa3 crneayer yBennuuTh a) kKoHrenTpanuto CO B cucteme 2CO = CO, + C, uTo0b1
CKOPOCTh peakiiuy Bo3pocia B 4 paza? 0) KOHIIEHTpamuio BojopoJa B cucteMe N, + 3H, = 2NHj;, uTo061
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CKopocTh peakiiu Bo3pocia B 100 pas3? B) maBnenue B cucreme 2NO + O, = 2NO,, 9T00BI CKOPOCTH 00-
paszoBanus NO, Bo3pocna B 103 pa3? (OtBert: 2 pa3a; 4,64 pa3a; 10 pa3).

36. Cxopocts peakiuu A + 2B=AB, nipu C,=0,15 u Cz=0,4 Mob/n paBHa 2,4-1073. Onpeaenurb
i(OHCTaHTy CKOPOCTH U CKOPOCTB PEaKIlnu, Korjaa koHieHTpamus B craner 0,2 monb/n. (Otsert: 0,1; 2x10°
).

37. Kak m3meHuTCS CKOpOCTh peakiuu 2A + B = A,B, ecm KOHIIEHTpanuio BemecTBa A yBelu-
YTk B 3 pa3a, KOHIEHTPALUIO BemecTBa B yMeHbINTE B 2 pa3a, a Temneparypy nosbicuth Ha 40°C (y =
2)? (OTBeT: yBeIMUUTCA B 72 pasa).

38. Peaxmms maer no ypasaenuto 2H,S + 30, = 2SO0, + 2H,0. Yepe3 HeKoTOpoe BpeMs MOCie Ha-
C10

Yalla peaKIMi KOHICHTPAINH yYacTBYIOUIMX B HEH BEIIECTB cTaxd (Monbp/1):  12S= 0, 009; 2=

0,02; 80, = 0,003. BerurcnuTh: a) KOHIEHTPAITUIO BOISHOTO Iapa B 3TOT MOMEHT; 0) MCXOIHBIC KOH-

IIEHTPAINH cepoBoIopoaa u kucioposaa. (OTBer: CHZO =0,003; HS=0,012; "92=0,0245 MOJIB/T).
39. JIpe peakiuu nporekaroT npu 25 °C ¢ oIuHAKOBOH CKOPOCThIO. TemmepaTypHbii ko3 duim-
€HT CKOPOCTH TIEpBOH peakiu paBeH 2, BTopol - 3. Haiitu otHomenue 3tux ckopocreit nmpu 75 °C. (Ot-
BCT: Vz/Vl = 7,59)
40. Peaxnus unet mo ypaBHeHnto N, + 3H, = 2NH;. Uepes HekoTOpoe BpeMs MOCTIE Havaia peak-

C C
LI KOHICHTPALMH PEarupykoLIiX BemecTs Obutk (Momb/m):  Ne=0.8; Ha= 15 NHi=( ] Bpy-

YHCIUTh KOHIEHTPALMHU BEIIECTB B MOMEHT, KorJa KoHueHTpauus N, crana 0,5 mons/n. (OtBer: CHZ =
0,6 ; CNH3 = 0,7 MoJi/n).

41. Ilpn oxucnennu NH; Ha mIaTHHOBOM KaTajku3aTope OBLIO MOTYyYeHO B TeUeHUE CyToK 1440 Kr
HNOs;. dns oxucnenus 6sut0 ncnonb3oBano 0,064 kr karanuzaropa. PaccuuraTh akTHBHOCTD KaTajlu3a-
topa. (OtBet: 937,5 Kr/(M-uac)).

42. 3aBHCHT NM 3HAYECHHE DHEPTHH AaKTHBAIMHM PEAKIMH B CIIy4ae TeTepOTEHHOr0 KaTalu3a OT
TUTOIA/IM TIOBEPXHOCTHU KaTaIu3aTopa U OT €T0 CTPYKTYPHI?

43. Bo cKONBKO pa3 yBEIMUUTCS CKOPOCTh peakluu, poTekatomien npu 298 K, eciu sHepruro ax-
TUBAIlUHU €€ YMEHbIIUTh Ha 4 K/ x/Monb? (OTBeT: B 5 pas).

44. Yemy paBHa dHEPTHs aKTUBAIMHM PEAKIMH, €CIIM MPHU MOBBIMIEHUU Temmeparypsl ot 290 K o
300 K ckopocts ee yBenuuutes B 2 pa3a? (Otset: 49,9 xJI>x/MoIb).

45. KakoBo 3Ha4Ye€HHE YHEPTUHU aKTHBAIIUN PEaKInH, CKOpocTh kKotopoi mpu 300 K B 10 pa3 60mb-
re, yem mpu 280 K? (Oteet: 80,3 kJI/MOJIB).

46. 3a 12 4 6610 cuHTE3HpoBaHO 45 000 Kr NH;. O6heM HCIONB30BAHHOTO KaTammsaTopa 1,2 v,
OnpeeuTh MPOU3BOANTENBHOCTS KaTanu3aropa. (Otser: 3125 kr/(M -uac)).

47. Haiitt 06beM KaTanusaTopa ;s cuaTesa NHs, ecii mpon3BoAHTeIbHOCTD YeTaHOBKH 5000 M’
amMMHaka B yac. [TIpoM3BOIMTENBHOCTh HCHIONb3yeMoro Karanusaropa 2000 kr/(m -uac). (Otset: 1,9 M)

48. M3MeHUTCs M 3HaUYEHHE KOHCTAHTHI CKOPOCTH PEAKIMU TPH 3aMEHE OJHOIO KaTaau3aTopa
Ipyrum?

49. KakoB MeXaHH3M y4acTHsI B XUMHUYECKOM IIPOIIECCE BEIIECTB, 3aMEIIAIONINX CKOPOCTh XUMH-
YEeCKOH peakiMy 1 Ha3bIBaeMbIX OTPHLATEIHLHBIMH KaTalu3aToOpaMi U HHTHOUTOpaMu?

50. Ogun katanuzaTop cHWKaeT sHepruto aktuBanuu npu 300 K va 20 x/x/Momnb, a npyroii Ha 40
kJx/mMonb. Kakoit katanuzarop s¢dexkruBHee? Bo CKOIBKO pa3 BO3PACTET CKOPOCTh PEAKIUU IIPHU HC-
TI0JIE30BAHMH TOTO MM MHOTO Katanu3atopa? (OTset: Bropoii; 3,1:10%; 9,4-10%).

51. JKups! u yrieBosbl OKUCIAIOTCS B KHMBBIX OpraHu3Max Ipu Temmeparype okoio 37 °C, a BHe
JKUBBIX OPTaHU3MOB OKucIieHne mpoucxonut mpu 450 - 500 °C. OOBSICHUTD MPUIHNHBI TOTO SIBICHIS.

52. IlpuBecTn MpUMEPH! KaTATHTHYECKHUX peakiuii. MOKHO JIH, ¢ TIOMOIIBI0 KaTajlu3aTopoB, CMe-
CTHTh XUMHUYECKoe paBHOBecrue? KakoBa poib KaTaiau3aTtopa B 00paTUMBIX PeaKIHsX ?

53. DHeprus akTHBAllMH HEKOTOPOM peakliu B OTCYTCTBHE KaTaiau3aTopa paBHa 32,3 kJ[/Mojib, a
B MPHUCYTCTBUM KaTanu3aTtopa oHa paBHa 20,9 k/[x/Monb. Bo ckonbko pa3 Bo3pacTeT CKOPOCTh 3TOH pe-
aKUUM B IPUCYTCTBUM Katanu3zaropa mpu 25 °C? (Otset: B 100 pa3).

54. CTeHKH PeaKIMOHHOTO COCY/Ia YaCTO OKA3bIBAalOT OONBLIOE BIMSHUE Ha CKOPOCTH XUMHUECKUX
MIPOIIECCOB, YCKOPSIS Wi 3aMeisist uxX. [IprBecT BO3MOYKHBIE IPUYHHBI 3TOTO SIBICHUS.

55. K kakuM MocieacTBUSAM MOXKET MPUBECTH CMEIICHNE PaBHOBECHS IO/ ICHCTBHEM KaTaau3aro-
pa?
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56. IloueMy Boza B TIIMHSHOM COCYJZie HE PacTBOPSET KPEMHHH, a B CTEKIITHHOM pacTBopseT? Kak
MIPOBEPUTH MPEIOKEHHOE 00BICHEHNE?

57. KakoBo BiMsHME MPHUPOABI pacTBOpUTENs (MOJSPHOCTH) Ha CKOPOCTh peakuuu? MOKHO Jn
CUMTaTh, YTO PACTBOPHUTENb B 3aBUCHMOCTU OT IPHUPOJBI 00JaNaeT KaTaIUTUUYECKUM WIIM WHTHOMPYIO-
UM IeiicTBueM?

58. OOBIYHO, YeM TOJIIpHEE PACTBOPUTEIH, TEM CHIIBHEE OCIIA0JISIIOTCS CBSI3U B PEarupyOIINX MO-
JIeKyJ1ax W TEM BBIIE CTAHOBHUTCS MX pEaKIMOHHAsA CIIOCOOHOCTh. B KakoM pacTBopuTesne peakuuu mpo-
x0T OpicTpee? MIMEIoTes 1 HCKITFOUSHHS M3 ATOTO IpaBuia?

59. IlepeuncnuTh MPUYUHBI YCKOPEHUS PEAKIIMH T€TEPOTeHHBIM KaTaJIn3aTOPOM.

60. CriocoOCTBYeT I MOBBIILICHHE TEMIEPaTyphl IIEPBOMY STally T€TEPOreHHOTO KaTaiau3a - aj-
copOLuN MOJIEKYJ pearupyoLIiX BeUIeCTB Ha MOBEPXHOCTH TBEPAOTO KaTanuzaTopa?

61. Ilpu HarpeBaHnM OUOKCHIA a30Ta B 3aKPHITOM COCYZE 10 HEKOTOPOW TeMIepaTypbl paBHOBeE-
cue peakuuu 2NO, = 2NO + O, ycTaHOBHIIOCH TIPU CIIEAYIONIUX KOHIEHTpanusax (Mojs/n): [NO,] = 0,4;
[NO] = 1; [O,] = 0,5. BeruncauTh KOHCTaHTY PaBHOBECHS JUIA 3TOHM TeMmepaTypsl U HCXOIHYIO KOHIIEH-
Tpauuto nuokcuaa azora. (Otsert: 3,125; 1,4 Monb/m).

62. Peaxkuus nporekaer 1o ypasaenuio AB = A + B. IIpu HekoTopoi TemnepaType u3 1 mons AB,
HaXOJIAIIETOCS B 3aKPBITOM cocyne eMKocThio 20 71, pasnmaraercs 0,6 moib AB. Onpeaenuts KOHCTAaHTY
pasHoBecus. (Oteet: 0,045).

63. Koncranra paBHoBecus peakiuu N,Oy = 2NO, pasna 0,16 npu 375 K. PaBHoBecHas KOHIIEH-
tpauus NO, paBHa 0,09 Monb/n. Beruncnuts paBHOBecHY0 KoHIeHTpanuio N,Oy4. (OtBet: 0,051 Mounb/m).

64. PaccunTarh paBHOBECHYIO KOHLEHTpauuio O; M KOHCTaHTy paBHOBecHs B peakiuu 30, &
205, ecnu HauanbHas Macca O, paBHa 24 T, a paBHOBecHas KoHIeHTpanus O, pasHa 0,6 mons/n. (O1-
BeT: 0,1 Monb/it; 0,046).

65. Ucnonb3ys crnpaBounslie nanHeie Tabn. b. 1, paccuntats AH®X.p. peakunu, npoTekaronieid mo
ypaBHeHuio 2NO,y = 2NO( + Oy M ONPeIeuTh, B KAKYI0 CTOPOHY CMECTHUTCSI PABHOBECHE TIPU OXJIa-
JKICHUN CUCTEMBI.

66. Paccuntath paBHOBECHBIC KOHIEHTpAIMU TI'a3000pa3HBIX BELIECTB B T'€TEPOTEHHOH cHCTeMe
FeOy + COyy & Feyy + COyy, eciu HavanbHas konuentpaus CO cocraBisuia 2 MOJIb/I, KOHCTaHTa
pasHoBecus KC = 0,6. (Otser: 1,25; 0,75 moms/m.).

67. Ilpu cocTosHuu paBHOBecHs B cucteMe N, + 3H, & 2NH; KOHIEHTpamuy BELIECTB ObLIM
(Moaw/n): [N,] =0,3; [Hy] = 0,9; [NH3] = 0,4. Paccunrtath, Kak H3MEHSITCS CKOPOCTH MPSAMOM U 00paTHOMH
peaxuy, eciii KOHLEHTPAlUH BCEX YYACTBYIOIIMX B PEaKLMH BEILECTB YBEIWYHUTH B 4 paza. B xakom
HarpaBjiIeHUN cMecTHTCs paBHOBecue? (OTBeT: 256; 16).

68. BeIucinTh KOHCTAHTY PAaBHOBECHS JIJIsl TOMOT€HHOM CHCTEMBI
COqy + HyOpy F COyry + Hayry, €CIIHM paBHOBECHBIE KOHIICHTPALMHA pearnpyroiux semects (Mois/1): [CO]
= 0,004; [H,O] = 0,064; [CO,] = 0,016, [H,] = 0,016. Uemy paBHBI UCXOIHBIC KOHIICHTPALIUKA BOJBLI U
CO? (OtBer: 1; 0,08 mons/m; 0,02 MoJIB/1T).

69. B HavanbHbIii MOMeHT mpoTekanus peakiuun NiO + Hypy & Nig + HyO() KoHIeHTpauuu Obl-

JIM paBHBI (MOJIB/M): Hy =0,5, "H0 =1,7. Paccunrars PaBHOBECHBIE KOHLIEHTPALUHU ra3000pa3HbIX
Beniects, eciit KC = 5,66. (Oteet: 0,33; 1,87 Monb/m).
70. B peakTope npu HEKOTOPOH TeMITepaType MPOTEKAET PeaKIns

CO, + H, & CO + H,0. Onpenenurs KOHCTAHTY PABHOBECHS, €CJIM B HAYAJIbHBIA MOMEHT H, = 2,15

MOJIB/ 1, CCOZ = 1,25 MomB/11, 2 K MOMEHTY paBHOBecHsI mpopearupoBaio 60 % HayaabHOTO KOJIMYECTBA
CO;. (Otger: 0,8).

71. Onpenenuth, B KaKyl0 CTOPOHY IIPOH30iieT cMemienue paBHoBecHs peakiun COyqy + 4Hyp) &=
CHyqy + 2H,O(r), AH®X.p. = -165 k/Ix npu ciieylomux BO3AECHCTBUAX: a) YBEIMYECHUH JIaBlIeHHs; 0) mo-
BeITIIeHUH KOHTICHTpaInu CO,; B) TOHWKESHUN TEMIIEPATYPHI.

72. B roMorenHoii cucteme ycTaHoBuinoch pasHosecue 2H,S + 30, & 2S0, + 2H,0. KoncranTa
pasHoBecus KC = 3-10°. VcXonHble BelecTBa MIM MPOAYKTH PEaKIHy GyIyT npeobIanaTh B paBHOBEC-
HOW cMecH BemecTB? BBUMCINTH PaBHOBECHYIO KOHIICHTPAIMIO AMOKCHIA CEephI, €CIH PABHOBECHBIC
KOHIICHTpAI[MK BEILECTB, YYaCTBYIOIIUX B peakiuu, paBHbl (Mob/a): [H,S] = 0,02; [O,] = 0,30; [H,O] =
0,40. (OtBert: 4,5 MOIB/M).

73. Paccunrars KC peakumn PClsy) & PClyy + Clyy pu 500 K, ecivt Kk MOMEHTY paBHOBECHS pas-
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noxwuiock 54 % PCls, a ucxonnas konnenrpanus PCls 6puta paBHa 1 Mo/, (OtBet: 0,634).

74. Tocne cMewmmBanus ra3oB A u B B cucreme Ay + By & C(r) D) ycTaHABIMBAETCS paBHOBE-
cHe TIpH clenyroimux konnentpanuax: [B] = 0,5 mons/i; [C] = 0,2 Monb/11. KoHcTaHTa paBHOBECHS peak-
MU paBHA 4X 10, Haiiti ucxo/ubie KOHIeHTpaIuu Berectsa A u B. (Otset: 2,2; 0,7 Monb/m).

75. Cucrema Cpagury + COxry = 2CO,), DH°x.p. = 172,5 k/I)k HAXOAUTCSI B COCTOSHHU PaBHOBE-
cus. Kak moBnmsieT Ha paBHOBECHE CHCTEMEI: a) MOBHIIICHHUE TEMIIEPATYPHI; 0) MOHMKCHUE TABIICHUS; B)
noHmwkeHne kornerrpanun CO,?

76. [Ipu HEKOTOPOU TeMIiepaType paBHOBECHBIE KOHIICHTPAIIUH B CUCTEME

SO, + O, &= 2S0; coctasnsu (Monw/a): [SO,] = 0,04; [O,] = 0,06; [SO;] = 0,02. Onpenenurs
KOHCTAHTY paBHOBECHS U UCXO0HbIe KOHIIeHTpauu SO, u O,. (OtBert: 4,17; 0,06 moiw/; 0,07 Mob/1).

77. Peakuus npotekaet 1o ypasaenuo NO + Cl, 2 NOCI,, DH < 0.

Kakne m3aMeHeHHs a) TeMIIepaTypsl; 0) TaBIICHUS, B) KOHIICHTPAIIUH YIACTBYIOIINX B PEaKIIMH Be-
IIECTB CITOCOOCTBYIOT YBEIHMUEHHUIO BBIXO/IA MPOTYKTa PEAKIUM?

78. Koncranra pasHoBecust peakuun FeO, + CO() = Fey + COyy P HEKOTOPOH TeMIeparype
paBHa 0,5. Haittm paBHOBecHBIe KoHIeHTparmuu CO u CO,, eciin HadaJIbHBIE KOHIICHTPAIUH ITHX Be-

IECTB COCTABIAIU (MOIB/I): Ceo _ 0,08; €02 =0,02. (Orset: 0,67; 0,33 Mob/1).

79. Cuctema Ny, + 3Hypy = 2NH;,); DHX.p. = - 92,4 xJIx

HAXOJIUTCS B COCTOSIHUM paBHOBecHs. OTpe/ienTh, B KAKOM HAIPaBJIICHHH CMECTUTCS PABHOBECHE:
a) C pOCTOM TeMITepaTypsl; 0) IpH MOBBIIICHUN JABJICHHS; B) IPY MTOHKCHUN KOHITeHTpariy NHj.

80. Haiitu koHcTanTy paBHoBecHs peakuun 20, = 2NO,, eciiu HavanbHas KoHueHTpanus N,Oy, co-
crasisuia 0,08 MOJTB/J1, @ K MOMEHTY HACTYIUICHHsI paBHOBecHs pa3nokuinoch 50 % N,O,. (Otset: 0,16).

81. CocraBuTh MOJIEKYISIDHBIE 1 MOHHO-MOJIEKYJISIPHBIE ypaBHEHHS PEaKIfii B3aMMOJEUCTBUS B
pactBopax Mexay: a) K,S u CuSOy4; 6) AgNO; u NH4CI; B) Na,SiO3 u H,SOy; 1) CaCO3 1 HNOs.

82. CocTtaBuTh MO [1Ba MOJEKYJISIPHBIX YpPaBHEHHS PEaKLUUH, KOTOPbIE BBIPAXKAIOTCS HOHHO-
MOJICKYJISPHBIMU YPaBHCHUSIMU:

a) Fe’" + 30H™ = Fe(OH);; 6) H + OH = H,0; B) Cu*" + S*” = CuS.

83. MoHO 11 IPUTOTOBUTH PACTBOP, COAEPIKALIMI OJHOBPEMEHHO CIIEIyIOIIIE Maphl BEIIECTB: a)
KOH u Ba(NO;),; 6) NiSO,4 u (NH,4),S; B) Pb(NOs), u KCI; r) CuCl, u Na,S? [IpencraButh BO3MOKHBIC
PEaxIui B MOJNIEKYJISIPHOM ¥ HOHHO-MOJIEKYIIPHOM BHUJE.

84. CmemmBaroT nomapuo pactBopsl: a) KOH u Mg (NOs),; 6) Li,CO; u HCI; B) Fe(NO;); u KOH;
r) NH4Cl u NaOH. B kakux ciy4asx peakuu MpakTHUeCKu MOoHayT 1o koHua? [IpenctaButs ux B MoJe-
KYJISIPHOM ¥ HOHHO-MOJIEKYJISIPHOM BHJIE.

85. CocraBuTh MOJIEKYISIpDHBIE 1 MOHHO-MOJIEKYJISIPHBIE YpaBHEHHS PEaKIfii B3aMMOJEUCTBUS B
pactBopax Mexny: a) BaCO; u HNO;s; 6) Fey(SO,4); u KOH; B) HCI u K, S; ) CH;COOK u HCI.

86. CocTaBuTh MOJEKYIAPHbIE U MOHHO-MOJICKYJIIPHBIC YpaBHEHUs PeakUuil B3auMOICHCTBUS B
pactBopax Mexay: a) Mg(OH), u CH;COOH; 6) NH4;NO; u KOH; B) Ca(NOs), u K,CrOy; ) AICl; 1
Ba(OH),.

87. CmemmuBaroT nomapao pactBopsl: a) K,SO; u HCI; 6) Na,SO4 u KCl; 8) CH;COONa u HNOs;
r) Aly(SO,4); u n3obiTok KOH. B kakux u3 NpUBEACHHBIX CIIydaeB PEaKIHMU NMPAKTUYSCKH MONIYT 10
koH1a? COCTaBUTH TSI STHUX YPaBHEHHI MOJIEKYJIIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE PEaKITil.

88. Kakue u3 BemecTs OyayT B3aUMOAEHCTBOBATH ¢ rHApokcHaoM kanus: a) Ba(OH),; 6) Sn(OH),;
B) NiSOy; 1) H;PO,? Beipa3uts 3TH peakuy MOJEKYJIIPHBIMA U HOHHO-MOJIEKYJISIPHBIMHA YPaBHEHUSIMH.

89. CocTaBuTh 10 ABa MOJEKYJSPHBIX YPaBHEHUS, KOTOPHIE BBIPAXKAIOTCS HOHHO-MOJIEKYJIISIPHBIMH
ypaBHeHusimMu: a) OH™ + HS™ = H,O + S, 0) CO;* +2H = H,0 + COy; B) OH™+ NH," = NH,OH.

90. CocTaBUTh MOJEKYJSPHbIE U MOHHO-MOJICKYJIIPHBIC YpaBHEHUs PeakLuil B3auMOJICHCTBUS B
pactBopax Mexay: a) Na,SO; u H,SO,4; 6) CH;COOH n KOH; B) Na,HPO,4 u NaOH; r) Be(OH), u KOH.

91. CmemmuBaror momnapHo pactBopsl: a) Cu(NO;), u Na,SOy4; 0) BaCl, u K,SO,4; B) NaHCO; u
NaOH; r) Cd(OH), n HCI. B xakux 13 NpuBEIEHHBIX CIy4aeB peakuy MPaKTUIeCKU NOWAYT 10 KoHIa?
CocTaBUTh U4 3THX PeaKIUi MOJEKYJISIPHbIE H MOHHO-MOJICKYIISIPHBIE yPaBHEHHSL.

92. CocTaBUTh MOJIEKYJISIDHBIE I MOHHO-MOJIEKYJISIPHBIE ypaBHEHHS PEaKIfii B3aMMOJEUCTBUS B
pactBopax Mexnay: a) K,S u HCI; 6) KHCO; u H,SO,; B) MgSO, u BaCl,; r) Ba(OH), u H,SO,.

93. HanmcaTe MOJIEKyJsipHBIE U MOHHO-MOJICKYJISIDHBIE YPaBHEHHS PEaKLWi, COOTBETCTBYIOLINE
CJIETyIOIIM TPEBPAIIEHUSIM:

a) CO;> — CaCO; — Ca’* — CaS0, ; 6) S — FeS — Fe*~
94. HammcaTe MOJEKYJISpPHbIE U MOHHO-MOJICKYJISIPHBIE YpaBHEHHUS! peakUUil B3anMOJCHCTBUS B
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pactBopax Mexay: a) Hg(NO;), u Na,S; 0) Li,SO; u HCI; B) Ca(HCOs), u Ca(OH),.

95. CocTaBHTh 1O ABa MOJEKYJSPHBIX YpaBHEHUS, KOTOPHIE COOTBETCTBYIOT CIIEAYIOIINM COKpa-
IIEHHBIM HOHHO-MOJIEKY/IApHBIM ypaBHeHmsam: a) CH;COO™ + H® = CH;COOH; 6) Ba™ + CrO,” =
BaCrQy;

B)Ag +1 =Agl

96. CocTaBUTh MOJIEKYJIAPHBIE W HOHHO-MOJIEKYIISIPHBIE YPaBHEHHUS PEakinii, MPOTEKAIONINX B
pacTBopax MeXIy: a) JUOKCHIOM YIiepoJa U TUAPOKCUAOM Oapust; 0) CHIMKATOM HaTpUs U XJIOPOBOIO-
POIHOM KHUCIIOTOMH; B) cynbdumom xene3a (II) 1 cepHOM KUCTOTOMH; T') MOIUIOM Kajusl U HUTPATOM CBHH-
a.

97. 3aKOHYNUTH MOJIEKYJISIPHBIE  COCTABUTh MOHHO-MOJICKYJISIPHBIC YPaBHEHHsI CIEAYIOIINX peak-
UH:

a) Fez(SO4)3 + K3PO4 = ... 6) Ba(NO3)2 + N32CO3 = ... B) CUO\IO3)2 + Kzs = ...

98. 3aKOHYNUTH MOJIEKYJISIPHBIE  COCTAaBUTh MOHHO-MOJICKYJISIPHBIC YPaBHEHHsI CIEAYIOIINX peak-
UH:

a) Pb(NO3)2 + HzSO4 = ... 6) Cac12 + AgNO3 = ...

B) SnCl, + NaOH =...; 1) KOH + HNO; = ....

99. Vcxons U3 COKpaIeHHOW MOHHO-MOJIEKYJISIPHON ()OPMBI ypaBHEHUS], COCTABUTH IO JBa MOJIE-
Ky/SIpHBIX ypaBHerus: a) CaCO; + 2H™ = Ca*" + H,0 + CO,; 6) Ba®" + SO, = BaSO,; B) Cu(OH), +
2H' = Cu*" + 2H,0.

100. Hanucate MoOJIEKyJIApHBIE U MOHHO-MOJICYJISIPHBIE YpaBHEHMS pEaklUil B3aUMOJEHCTBHS B
pactBopax mexay: a) Hg(NOs), u Nal; 6) MgCO; u HCI; B) CuSO,4 u H,S.

101. Kakue u3 mepedyucieHHBIX HIDKe cojieli moasepratorcs ruaponuzy: NaCN, KNO;, CuCl,,
ZnSQO,4? CocTaBUTh HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YpaBHEHUS peaklni, ykazate pH cpensl.

102. K pactBopy Cry(SO4); nobasunu pactBop K,S. O0bsicHUTs pHuuHy 00pa3oBaHUs 0cagKa
BbIIeTIeHns Ta3a. COCTaBUTh MOJICKIISIPHOE ¥l HOHHO-MOJIEKYJISIPHBIE YPaBHEHUS PEaKIInu.

103. Kakue u3 coneit: Na,SO,4, K,SO;, NH4,CN, LiCl, Fey(SO,); moasepratorcs ruapomsy? Cocra-
BUTH HOHHO-MOJICKYJISIPHBIE ¥ MOJIEKYJISIPHBIC YPaBHEHUS THAPOInN3a 3THX conell. Kakoe 3nauenune pH (>
7 <) IMEIOT PacTBOPHI ATUX COJEH?

104. CocTaBUTh MOJEKYJSIPHBIC M HOHHO-MOJICKYJIIPHBIC YpPaBHEHHS COBMECTHOTO THIPOJIN3a,
MIPOUCXO/SIIETO TPU CIMBaHUK pacTBOpoB: a) Fe(NO;); u Na,COs; 6) CuCl, u K,COs.

105. IlomoOparh mo ABa ypaBHEHHS B MOJEKYIAPHOM BHAE K KaXIOMy H3 TpeX HOHHO-
MOJIEKYISIpHBIX ypaHerwuit: a) A’ +H,0 = AIOH*+H"; 6) S*” + H,0 = HS™ + OH™; B) CH;COO™ +
H,0 2 CH;COOH +OH".

106. IlomoOpath TO 1Ba ypaBHCHHS B MOJCKYJLIPHOM BHAE K KaXKIOMy W3 TpeX HOHHO-
MOJIEKY/IApHBIX ypaBHenuit: a) Fe’™ + 2H,0 & Fe(OH),” + 2H'; 6) CO;™ + H,0 & HCO;™ + OH7; B)
NH," + H,0 = NH,OH + H".

107. CocTaBUTh MOHHO-MOJIEKYJISPHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIMM A7 coiel, oaBep-
TaIoIUXCS THAPOIN3Y, YKa3aTh peakiuio cpenbl: K,SOs, Cr(NO;);, NaNO,, NiSO,.

108. B kaxoit mBer OymeT OkpaiieH JIakMyc B BOAHBIX pactBopax: K,S, (NH,),SO4, Na,COs,
Li,SO,4? OTtBer 000CHOBAaTH HOHHO-MOJIEKYJISPHBIMU M MOJIEKYJISIPHBIMH YPAaBHEHUSAMH PEakUid TUAPO-
JIM3a COJIEH.

109. CocTaBuTh HOHHO-MOJICKYJISIPHBIC M MOJICKYJISIPHBIC YPaBHEHUS PEaKIMK I COJICH, ToIBep-
TaroIIUXCs TUAPONN3Y, yKka3ath peakuuio cpensl: KI, Cu(NO;),, K,Si0;, ZnSO,.

110. Kakue u3 npuBeIeHHBIX COJIEH MOJIBEPraroTCsl THAPOIU3Y M0 KaTHOHY, 10 aHHOHY, 10 KaTHO-
Hy u annoHy: BaS, Mn(NOs),, AICl;, Cr,S;? Yka3zate pH cpens! s BogHbIX pacTBOpoB cojieit. Cocra-
BUTH MOHHO-MOJIEKYJIAPHBIE 1 MOJIEKYJISIPHBIE YPaBHEHUS THAPOIIN3A.

111. Kakue u3 coneii Nal, CrCl;, NH;NO;, NH,;NO, noasepratorcs ruaponusy? CocTaBUTh HOH-
HO-MOJIEKYJIIPHBIE ¥ MOJIEKYJISIPHBIE YpaBHEHUS THAPOIN3a 3TUX COJIEH, YKa3aTh PEAKIHIO CPE/IbI.

112. K pactBopy Aly(SO,4); nobasunu cienyromue Bemiectea: a) H,SO,; 6) KOH; B) Na,SOs; 1)
ZnS0O,. B kakux cimywasx rugponu3 cynbdara amomunusi ycwintcs? [louemy? CocTaBUTH MOHHO-
MOJIEKYJISIPHBIE YPAaBHEHHUS THAPOIHM3a COOTBETCTBYIOIIUX COJICH.

113. Kakue u3 Bemects: Na,COs, Li,SO;, CuCl,, MgSO,, BaS co3manyT W30BITOK THAPOKCHI-
MOHOB B pacTBope cBoeii conmu? [louemy? CocTaBUTh HOHHO-MOJICKYJISIPHBIE U MOJICKYJISIPHBIE YPaBHEHUS
THIIPOJIN3a 3TUX COJICH.

114. [Tpu cnuBanuu pacteopos coseit CrCl; u Na,CO; o6pasyercs ocagok Cr(OH); u Beigensercs
ra3z CO,. O0BACHUTE NPUYNHY U HAITUCATh MOJICKYJISIPHOE W MOHHO-MOJIEKYJISIPHBIC YPAaBHCHUS PEAKITHH.

38



115. Hanmcatp ypaBHEHUS pPeaKIiii THAPOIN3a B HOHHO-MOJEKYJISIPHOM M MOJIEKYJIIPHOM BHJIE:
anerara gutuss CH;COOLI, xnopuna amomunus NH,Cl, nuanuga ammonns NH4CN, cynsduna 6apus
BaS.

116. OOBsicHuTh, MOYeMy BoAHbIE pacTBopsl NaNO,, Li,COs;, Na;PO, uMeroT menovnyo peak-
ruto. OTBET MOATBEPINTH YPAaBHEHUSAMH PEAKIUN B MOHHO-MOJIEKYJISIPHOM M MOJIEKYJISIPHOM BH/IE.

117. K pactBopy FeCl; nodaBunu cineayromiue pemiecta: a) HCI; 6) KOH; B) CuCl,; r) Na,COs. B
KaKUX CIydasx TUAPONu3 xyopuna xenesa yeuwnutcs? [louemy? CocTaBUTh HOHHO-MOJIEKYIISPHBIE YpaB-
HEHUSI TUAPOIIN3a COOTBETCTBYIOIINX COJIEH.

118. ITpu cmemmBanuu pactBopoB Fey(SO,); u K,S obpasyercst ocagok u BeiaensieTcs ra3. Hamm-
CaTh MOJICKYJISIPHOE ¥ HOHHO-MOJICKYJISIPHBIC YPAaBHEHHUS COBMECTHOTO THAPOIIN3a COJICH.

119. CocTtaBUTh HMOHHO-MOJICKYJIIPHBIC W MOJICKYJSIDHBIC YPaBHEHUS THAPOJIU3a COJICH:
NH4CH3COO, Ca(NOZ)z, K3PO4, MHCIZ.

120. ITouemy npu noOaBIECHUN TOPAYEH BOABI K BOXHOMY pacTBopy xyopuaa xenesa (III) Beimana-
eT ocanok? [ToaTBepIUTh 3TO ypaBHEHUSAMU PEaKIUil B HOHHO-MOJICKYJISIPHOM M MOJICKYJISPHOM BHUJIC.

121. a). Micxomst U3 cTemeHn OKUCICHUs cephl B BemectBax S, H,S, Na,SO;, H,SO,, onpenenuts,
KaKoe M3 HUX SIBISETCS TONBKO OKHCIIUTEIEM, TOJIBKO BOCCTAHOBUTENIEM U KaKWe MOTYT OBITh U OKHCIH-
TeneM, U BocctaHoButeneM. OTBeT 000CHOBATH.

0). Ha ocHOBaHMM 3JIEKTPOHHBIX ypaBHEHHUH 1M0100paTh KO3(PQUIMEHTH B YPaBHEHUU PEaKIUH,
UIyIIeH 1o cXeme:

Nal + NalO;+ H,SO4 — L+ Na,SO,4 + H,O. OnpenenauTs TUI OKUCIUTEILHO-BOCCTAHOBUTEIBHON
peaxuuu.

122. Peakmum BEIpaKXarOTCS CXEMaMHU:

Zn + HNO3 (pas6) > Zn(NO3)2 + N20 + HzO,

SnCl, + K,Cr,O; + H,SO, — Sn(SO,), + CrCl; + K,SO,4 + H,O. CocTaBuTh 3JIEKTPOHHEIE YpaBHE-
HUSI, I0J100paTh KO3 HUITMEHTHI, YKa3aTh, KAKOE BEIIECTBO B KAXKJOW PEaKIMU SBIISCTCS OKUCIUTEIEM,
KaKoe BOCCTAHOBHTEJIEM.

123. a). CocTaBUTh >JEKTPOHHBIE YPAaBHEHHS M yKa3aTb, KaKoW mporecc (OKUCICHHE MU BOCCTa-
HOBJICHUE) IMTPOUCXOINT TIPU CIICTYIONIUX MPEBPAIICHUIX

P? - P N” - N7 CI'— (Cl0;); (SO4)* — S™

0). Peakuus BeIpaxkaeTcsi CXeMoi

KMHO4 + HzS + HzSO4 — MHSO4 +S+ KzSO4 + HzO

Onpenenuts OKUCINUTENb U BOCCTAHOBUTEND, HA CHOBAHWHU JJIEKTPOHHBIX YpaBHEHUH PacCTaBUTh
KO3 GHUIIMEHTHI B YPABHEHUH PEaKIIUH.

124. a). MoryT 11 IPOTEKATh OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKITMH MEXK/Ty BEIICCTBAMU: a)
Cl, u H,S; 6) KBr u KBrO; B) HI u NH3? OtBeT 060CHOBATS.

0). Ha ocHOBaHMHM 3JIEKTPOHHBIX YpaBHEHHUH M0A00paTh KOAPPHUIIMECHTHI, OIPEACTUTh THIT OKHUCIIH-
TEThHO-BOCCTAHOBUTEBHOM PEaKIluy, UAYIICH MO CXeMe

NaCrO, + PbO, + NaOH — Na,CrO, + Na,PbO, + H,0.

125. a). Bo3aMoKHBIC CTEIIEHH OKHCIICHHS Xee3a B COeAuHeHUIX +2, +3, +6. Onpenenurs, Kakoe
U3 BEIIECTB MOXKET OBITh TOJIBKO BOCCTAHOBUTEJIEM, TOJHKO OKHCIUTEIIEM U KaKO€ - U OKHCIUTEIIEM U
BoccradoButenaeM: FeSO,, Fe,0;, K,FeO,. OTBeT 000CHOBATS.

6). Ha ocnosanuu snekmponnwix ypasHerull nodobpams Kod@ouyuenmol 05l 6euiecms 6 ypasHe-
HUU peaxyuu, uoywel no cxeme

CrCl; + Br, + NaOH — Na,CrO, + NaBr + NaCl + H,0.

126. a). CocTaBUTh >JIEKTPOHHBIEC YPAaBHEHHS M yKa3aTb, KaKoW mpolecc (OKUCICHHE MU BOCCTa-
HOBJICHHUE) ITPOUCXOANT IPHU CIEAYIONUX MPEBPAIIECHUAX:

As” — As"; (CrO,)” — (CrO,); (MnO,) — (MnO,)™; Si™* — Si’.

0). Ha ocHOBaHWU 3JIEKTPOHHBIX YPaBHEHUH paccTaBUTh KOIQQHUIMEHTHI B PEaKIUU, HIYIICH 10
cxeme H,S + H,SO; — S + H,0.

127. Peakmum BBIpaKaAIOTCS CXEMaMHU:

NaNO3—> NaN02 + 02,

MnSO,+ KClO; + KOH — K,MnO, + KCI + K,SO, + H,O.

CocTaBUThH 3JIEKTPOHHBIE YPABHEHHUSI, pACCTABUTH KOA(PPHUIHUEHTHI, ONPEEINTh OKUCIUTEIb U BOC-
CTaHOBHUTENb B KXKAOH peakinu. K KakoMy THITy OTHOCHTCS KaK1asl U3 MPUBEACHHBIX peaKInii?

128. Peakium BeIpaXaroTCs CXEMaMHU:

KBr + KBTO3 + HzSO4 — BI'z + KzSO4 + HzO,
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HNO3 + HNO3 — N20 + HzO

CocTaBUTH 3JEKTPOHHBIE YPAaBHEHHS, PACCTAaBUTh KOI(PPHUIIMEHTHI, OPEAETUTh OKUCIUTETh U BOC-
CTaHOBHUTEJb B KAXKIOH peakiuu. K kakoMy THITy OTHOCHUTCS KaXKJasl U3 MPUBEACHHBIX PEeaKIIuii?

129. Peakiun BEIpaXaroTCsl CXEMaMHU:

st + KzCI'207 + HzSO4 — S+ Crz(SO4)3 + KzSO4+ HzO,

NaBrO — NaBrO; + NaBr.

CocCTaBUTh 3ICKTPOHHBIC YPABHCHHUS, PACCTABUTH KO3(PPUIIMESHTHI, OIPEACTUTh OKUCIUTEIh U BOC-
CTaHOBHUTENb B KXKAOH peakiuu. K KakoMy THITy OTHOCHTCS KaK1asi U3 MPUBEACHHBIX pPeaKInii?

130. a). Micxons u3 cTeneHn OKUCICHUS XJIOpa OMPECIIUTh B 1aTh MOTUBHPOBAHHBIN OTBET, KaKOe
u3 coequnenunii Cl,, HCl, HCIO, siBIgeTCsI TONBKO OKHMCIMTENIEM, TOJEKO BOCCTAHOBUTEIEM H KaKOE U3
HUX MOXET UMETh (DYHKITHIO U OKUCIIUTEINS, U BOCCTAHOBUTEIIS.

0). Ha ocHOBaHWMH DJIEKTPOHHBIX YpPaBHEHHUI pacCTaBUTh KOI(DPHUITMEHTH B YPaBHCHHUH PEAKITHH,
UAYIIEH IO CXeMe

HNO; + Bi — NO + Bi(NOj3); + H,O.

131. Peakmum BeIpaKaroTCs CXeMaMHU:

H3ASO3 + KMnO4 + HzSO4 — H3ASO4 + MHSO4 + KzSO4 + HzO,

AgNO3 - Ag + N02 + 02.

CocTaBUTH 3JEKTPOHHBIE YPAaBHEHHS, PACCTAaBUTh KOI(PPHUIIMEHTHI, OPEAETUTh OKUCIUTEh U BOC-
CTaHOBHUTENb B KXKAOH peakiuu. K KakoMy THITy OTHOCHTCS KaK1asi U3 MPUBEACHHBIX PeaKInii?

132. a). MoryTt 1 IpOUCXOIUTh OKUCIUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKIIMH MEXIY BEIIeCTBa-
mu: a) H,S u Bry; 6) HI u HIO;; B) KMnO, u K,Cr,0O;? OTBeT 060CHOBATS.

0). Ha ocHOBaHWMH DIIEKTPOHHBIX YpPaBHEHHUI pacCTaBUTh KOAI(DPHUITMEHTH B YPaBHCHHUH PEAKITHH,
UAYIIEH IO CXeMe

HzOz + KMHO4 + HzSO4 — Oz + MHSO4 + KzSO4 + H20

133. a). CocTaBuTh JCKTPOHHBIC YPaBHEHUS W yKa3aTh, KaKou Iporecc (OKUCICHHE WU BOCCTa-
HOBJIEHHUE) ITPOUCXOANT TP CIECAYIONINX MTPEBPAIICHUAX:

(BrO4) — Br,; Bi — (BiOs); (VO3) —V; Si* — Si™.

0). Ha ocHOBaHMH 3IIEKTPOHHBIX ypaBHEHUH Momo0path KO3(QQUIMEHTH B YPaBHCHUU PEaKIUH,
UIyIIel o cxeme

Al + KMIIO4 + HzSO4 — Alz(SO4)3 + MHSO4 + KzSO4 + H20

134. Peakiuu BEIpaXaroTCsl CXEMaMHU:

Nast3 + Nazs + HzSO4 — S+ Nast4 + Hzo,

KMnO4—>K2MnO4 + Mn02 + 02.

CocCTaBUTh 3JICKTPOHHBIC YPAaBHEHHUS, PACCTABUTH KO3(PPHUIIMECHTHI, OIPEACTUTh OKUCIUTEIh U BOC-
CTaHOBHUTENb B KXKAOH peakinu. K KakoMy THITy OTHOCHTCS KaK1asi U3 MPUBEACHHBIX PeaKInii?

135. a). MoryT 1 UATH OKUCIUTETHFHO-BOCCTAHOBUTEIHHBIE PEAKIIMH MEXAY CIETYIOINMH Bellle-
ctBami: a) PbO, u KBiOs; 6) H,S u H,SO;; B) H,SO5; u HCIO,? OTBeT 060CHOBATS.

0). Ha ocHOBaHWU AJIEKTPOHHBIX YpaBHEHUH pacCTaBUTh KOA(PQPUIMECHTHI B yPAaBHCHUH PEaKIIUH,
unymei mo cxeme S + KOH — K,S0O; + K,S + H,0.

OnpeenuTh TUIT OKUCITUTEIEHO-BOCCTAHOBUTEIILHOM PEAKITUH.

136. Peakiuu BEIpaXaroTCsl CXEMaMHU:

(NH4)2Cr207 — N2 + Cr203 + Hzo,

P4+ HNO3 + HzO — H3PO4 + NO.

CocCTaBUTH 3JICKTPOHHBIC YPABHCHHUS, PACCTABUTH KO3(PPUIIMESHTHI, OIPEACTUTh OKUCIUTETh ¥ BOC-
CTaHOBHUTEND B KXKAOH peakiuu. K KakoMy THITy OTHOCHTCS KaK1asi U3 MPUBEACHHBIX PeaKInii?

137. Peakium BeIpaKXaroTCs CXEMaMHU:

Ba(OH), + I, — Ba(10s), + Bal, + H,0;

MnSO, + PbO, + HNO3; — HMnO, + Pb(NO;), + PbSO, + H,O.

CocTaBUTH 3JEKTPOHHBIE YPAaBHEHHS, PACCTAaBUTh KOI(PPHUIIMEHTHI, OIPEAETUTh OKUCIUTEIh U BOC-
CTaHOBHUTEJNb B KAXKIOH peakiuu. K kakoMy THITy OTHOCHUTCS KaXKJasi U3 MPUBEACHHBIX PEeaKIIuii?

138. Peakiuu BEIpaXaroTCsl CXeMaMHU:

AgNO3+ H202 + KOH — Ag + 02 + KNO3 + Hzo,

NIG\IO3)2 — NiO + N02 + 02.

CocTaBUTh ICKTPOHHBIE YPABHCHHS, PACCTABUTH KO3(PPUIIMECHTHI, OIPEACTUTh OKUCIUTETh U BOC-
CTaHOBHUTEJb B KAXKIOH peakiuu. K kakoMy THITy OTHOCHUTCS KaXkJasi U3 MPUBEACHHBIX PEeaKIIuii?

139. Ha ocHOBaHMH 3JICKTPOHHBIX YPaBHEHUIH pacCcTaBUTh KOI(M(OUIIMEHTHI B yPAaBHCHUIX PEAKIIHIM,
UAYIINX TI0 CXeMaM
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HN02 g HNO3 +NO + Hzo,

Cr203 + KC103 +KOH — chr04 +KCl + Hzo

YkazaTh OKUCIUTEb U BOCCTAHOBHUTEINb B K&KIOH PEAKINH, ONPEACIUTh €€ THII.

140. Peakuny BeIpaxaroTcs CXEMaMU:

Si+ 02 + NaOH — Nazsi03 + Hzo,

NH4N02 — N2 + Hzo

CocTaBUThH 3JIEKTPOHHBIE YPABHEHHUSI, pACCTABUTH KOA(PPHUIHUEHTHI, ONPEIEINTh OKUCIUTEIb U BOC-
CTaHOBHUTENb B KXKAOH peakinu. K KakoMy THITy OTHOCHTCS KaK1asi U3 MPUBEACHHBIX PeaKInii?

141. Hanwucats GopMyJibl CIASAYIOIIMX COCAMHEHUH: a) XJIOPHI AMOPOMOTETPaaMMHUHILIATHHBI
(IV); 6) TerpaponanonuaxBaxpomar (I1I) kanus; B) cynbdar neHraammunaksanukens (II); r) rpuxiopor-
puammuako6ansT (1I). K kakoMy THIy OTHOCHTCS Ka)X10€ U3 KOMIUIEKCHBIX COSIMHEHHH MO 3IEeKTpHYe-
CKOMY 3apsily KOMILIEKCHOTO NOHA?

142. CoctaBuTh KOOpAWHAIMOHHBEIE (POPMYIBI CICAYIOUINX KOMIUIEKCHBIX COCIMHEHHH TUIATHHBIL:
a) PtCl, - 6NH;; 0) PtCl, - 4NHj; B) PtCl, - 2NH;. Koopaunanmonnoe uucno matussl (IV) pasHo 6. Ha-
MUCaTh YPaBHEHUS JAMCCOIMALIMU 3TUX COSAMHEHWH B BOJHBIX pacTBopax. Kakoe coennHeHue siBIseTCS
KOMIUIEKCHBIM HEIJIEKTPOIUTOM?

143. Hamucate MOJIEKyIApHBIE 1 HOHHBIE YpaBHEHHUS peakluii oOMeHa ¢ 00pa3oBaHUEM HEPaCTBO-
PUMBIX KOMITIEKCHBIX COeTMHEHHIA:

a) CuSO, + K4[Fe(CN)g] = ...; 6) KCl + Na,[PtClg] = .. ;

B) AgNO; + K;[Fe(CN)g] = ...; 1) FeSO, + Naz[Co(CN)g] = ....

HazBaTh oOpasyromiuecs npu peakuusx KOMIIEKCHBIE COH.

144. OnpenenuTh CTETICHb OKUCICHUS W KOOPAMHAIIMOHHOE YHCII0 KOMIUIEKCOOOpa3oBaTeis B Clie-
OYIOUIMX KOMIUIEKCHBIX HOHAX:

a) [Ni(NH3)sCIJ*; 6) [Co(NH3),(NO»)4];

B) [Cr(H,0)4Br,]"; 1) [AuCL]; 1) [CA(CN),]*".

145. CocraBUTh KOOPIWHAITMOHHBIC (DOPMYIIBI CIEAYIONINX KOMIUIEKCHBIX COSTUHEHUI KOOambTa:
a) CoCls - 6NH;; 6) CoCls - SNH;; B) CoCl; - 4NH;. Koopaunanmonnoe yucio ko6ansta (I1I) paBHO 6.
Hamucath ypaBHEHUS TUCCONUAIINY 3TUX COCIMHEHUM B BOJHBIX PACTBOPaX.

146. Hanmcath KOOpAMHAITMOHHBIC (DOPMYIIBI CICAYIOMMUX KOMIUICKCHBIX COCIMHCHHMA: a) TeKca-
Hutpokobanetat (III) kamust; 6) xmopua rexcaammunnukens (II); B) TeTpaxioponuaMMUHIIATHHA; T)
TpudTOpOrHAPOKCOOEepHIIAaT MarHus. K kakoMy THITy OTHOCHTCS Ka)KI0€ M3 KOMIUIEKCHBIX COCAMHEHHUN
10 3apsAy KOMIUIEKCHOTO NOHA?

147. U3 coueranus gactun Cr'', H,O, CI7, K" MOXHO COCTAaBHTH CeMb KOOPAHHAIMOHHBIX (hOPMYIT
KOMITJIEKCHBIX cOeIMHeHNH xpoma, ogHo u3 KOTopbIX [Cr(H,0)s]Cls. CoctaBuTh POpMYIIBI APYTHX MIECTH
COETMHEHHH 1 HAIMMCATh YPABHEHHUS UX JUCCOIUMAIINY B BOIHBIX PacTBOPAX.

148. HanmcaTth MOJICKYJISIpHBIC ¥ MOHHBIE YPaBHEHUS peakuii 0OMeHa, TPOUCXOIAIINX MEXKITY: a)
rekcaunanogepparom (II) kanus u cynsdarom menu;

0) rexcanmanokobansTatoM (II) HaTpus u cynedarom xenesa; B) rekcaunanogpepparom (I11) xamms
1 HUTpATOM cepebpa; T) rekcaxioporuiatuaaroM (I1) Hatpusa u xmopumom kamus. Obpasyronuecs B pe-
3yJIbTaTe PeakUuil KOMILIEKCHbIE COCAMHEHHS HEPACTBOPUMEI B BOJIC.

149. KoHcTaHTBI HecTolKkocTH KoMImekcHbIX HoHOB [Co(CN),]*", [Hg(CN),]*", [Cd(CN)4]* coot-
BercTBeHHO paBHbl 8:107°%; 4-107*'; 1,4-107". B xakom pactBope coxeprarne nonoB CN~ Gombine? Ha-
MTUCATh BBIPAXEHHUS TSI KOHCTAHT HECTOWKOCTH yKa3aHHBIX KOMITJIEKCHBIX HOHOB.

150. Onpenenuts, 4eMy paBeH 3apsii KOMIUIEKCHBIX HOHOB:

a) [Cr(NH;)sNO,], 6) [Pd(NH3)Cl;], B) [Ni(CN)4], eciu KOMIUIEKCOOOPa30BaTEISIMH  SIBJISIFOTCS
Cr’*, Pd*", Ni*". Harcats OpMyIibl KOMIUIEKCHBIX COSIMHCHHI, COICPIKAIINX STH HOHBI.

151. 13 coueranus 4acTHI] C03+, NH;, NO,~, K" MOXHO COCTaBHTb CEMb KOOPJMHAIMOHHEIX (op-
MyJ KOMIUIEKCHBIX COEJUHEHHH KoOanbTa, oAHO U3 KOTOpbIX [Co(NH;)s](NO,);. CoctaButs hopmysast
JIPYTHX IIECTH COeNWHEHNH U HAMCAaTh YPaBHEHHS WX JUCCOIHAINH B BOJHBIX PaCTBOpaxX.

152. CocraBuTh KOOpAWHALMOHHBIE (DOPMYIIBI CIEAYIOMINX KOMIUIEKCHBIX COCIMHEHUH IUIATHHBI
(IT), xoopauHAIIMOHHOE YMCIIO KoTopoii paBHO 4: a) PtCl, - 3NH;; 6) PtCl, - NH; - KCl; B) PtCl, - 2NHs.
Hamucatp ypaBHeHHS TUCCOLMAINH 3TUX COSIMHEHUH B BOJHBIX pacTBopax. Kakoe coeanHeHune sSBiseT-
€51 KOMIUTEKCHBIM HEAJIEKTPOITUTOM?

153. KoucrauTsl HecToiikocTn KomiuiekcHbIX HoHOB [Co(NH;)s]*", [Fe(CN)s]*", [Fe(CN)s]’~ coor-
BETCTBEHHO PaBHBI 6,2:107% 1,0-107"; 1,4-10™*. Kakoii U3 9THX HOHOB Hanbojce npouHslii? Hamucatsb
BBIPOKEHUS JIJISI KOHCTAHT HECTOWKOCTH YKa3aHHBIX KOMIUIEKCHBIX MOHOB M MOJICKYJISIpHBIE (HOPMYITBI
COCIMHEHHH, COAEPIKAIINX ITU HOHBI.
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154. V3BecTHBI IB€ KOMIUIEKCHBIC COJIM KOOaIhTa, OTBEYAIOINTUE OTHON M TOW KE IMIUPUUICCKON
dhopmyiie CoCISO4-5NH;. Onna u3 Hux B pactBope ¢ BaCl, maet ocamoxk BaSQ,4, HO He maeT ocaaka ¢
AgNO;, apyras ¢ AgNO; maet ocagok AgCl, a ¢ BaCl, ocanka He maer: a) Hanucatb GOpMYIBI 000MX
KOMITJIEKCHBIX COeIMHEHNH; 0) Ha3BaTh 3TH KOMIUICKCHbIC COCIMHEHUS U HAIMCATh YPaBHEHHS WX IHC-
COIIMAIINY; B) HAMKCATh MOJIEKYJISIPHbIE U MOHHBIE YPaBHEHHUS PEaKIIMi B3aMMOAEHCTBUS KOMIUIEKCHBIX
COCTMHCHMM ¢ 00pa3oBaHHeM Oocajika - B ogHoM ciaydae AgCl, a B npyrom - BaSO,.

155. OmpenenuTsb 3apsa KOMIUIEKCOOOpa3oBaTenss M Ha3BaTh KOMIUICKCHBIE COEIUHEHHUS: a)
Cu,[Fe(CN)s]; 6) [Ag(NH;),]Cl; B) [Co(NH3)3(NO,)s]; ) Nap[PtCly].

156. Ha3Bats xaxaoe n3 cineayromux coequaeHuit: a) K;[Ni(CN)g];

6) [Cr(NH;)4(SCN)CIINOs; B) [Pt(NH3)2(H20),Br,]Cly; 1) Ka[CoFe].

157. U3 pactBopa kommiekcHoit comu PtCly - 6NH; HuTpar cepedpa ocaxnaeT BeCh XJIOp B BHIC
xyopuia cepebpa, a u3 pacrteopa conu PtCl;-3NHj; - Tosbko Y4 wacTh BXopsiero B ero cocras xjopa. Ha-
nHUcaTh KOOPAWHALMOHHBIE (POPMYIIBI ATHX COJIEH, ONIPEAEeTUTh KOOPAUHALIMOHHOE YMCIIO TUIATHHBI B Ka-
KO U3 HUX.

158. Koopauuammonnoe umnciao Os*" u Ir*" pasHo 6. CocTaBuTh KOOpAHHAIMOHHBIE (GOPMYIIBI H
HaIMcaTh ypaBHEHUS TUCCOLUAIINH B PACTBOPE CIIETYIOMINX KOMIUIEKCHBIX COETUHEHUN ITUX METaJIOB!
a) 2NaNO,-OsCly; 6)Ir(SO,),-2KClI; B) OsBr,-Ca(NOs),; r) 2RbCI-IrCl,.

159. Hanncath KOOpaAuHAIMOHHBIC (HOPMYJIbI COCTUHCHHH
a) Co(NO»);-3KNO,; 6) Co(NO,);"KNO,-2NH;; B) CoCl;-3NHj;, ecini KOOpAMHAIIMOHHOE YUCIIO KOOaJibTa
6. CocTaBUTH ypaBHEHUS JUCCOLMALINH ITUX COCIMHEHHM.

160. HmwxenpuBeneHHbIe MOJIEKYIISIPHBIE COEIWHEHUS TPEACTAaBUTh B BUAEC KOMIUIEKCHBIX COJIEH:
a) KCN-AgCN; 6) 2KCN-Cu(CN),; B) Co(NO;);:6NH;; 1) CrCly-6H,O; 1) 2KSCN-Co(SCN),; e)
2KI-Hgl,. Hanucats ypaBHEHUS IUCCOLMALINY 3TUX COJIEH B BOJHBIX pacTBOpaXx.

161. Hancate MoneKyJIsipHbIE U HOHHBIC YPaBHEHHSI TPEX PEakiHii, TO3BOJISIOMNX OOHAPYKUTDH B
pacrtBope HoHbl SO, .

162. Kakne BerecTBa MOYKHO B3STh ITPH BHIMTOTHEHUH CIICTYIOIINX PEAKITHH:

Ag"+S* = Ag,S|; Ba® + CO;> =BaCO,|; H + CO;* = H,0 + CO,1.

163. Hanucats MoneKyJsipHBIE ¥ HOHHBIC YPaBHEHUs TPEX peakuuii oOpa3zoBaHus cynbdpaToB Oa-
pUsi, KaJbIMs ¥ CBUHIIA.

164. [Tpu ananuze pacTBopa MoJ AEHCTBHEM pacTBopa HUTparta cepedpa Bblman Oenbiid ocamok. O
NPUCYTCTBUU KaKUX aHUOHOB MOXXET 3TO CBHIETENbCTBOBATH? [IpHBECTH MOJEKYISIpHOE H HOHHOE YpaB-
HEHHS COOTBETCTBYIOIIEH peakIny.

165. Hanmcate MoJieKyIsIipHbIE U MOHHBIE YPaBHEHUS TPEX peakinii, IO3BONISIIOINX 0OHAPYKUTH B
pactBope nous1 CO;™ .

166. Hanmicatp MoneKyIsIpHbIE ¥ MOHHBIE YPaBHEHHUS PEaKIIHi B3aUMOJCHCTBHS pacTBOpa HUTpaTa
Gapust ¢ pactBopoM, copeprkaruM nousl CO;”, PO,’”, SO .

167. Ion nmeficTBueM HUTpaTa cepebpa Ha MCCIEAYEeMbI pacTBOp oOpasyeTcst 4yepHblil ocagok. O
NPUCYTCTBUU KaKUX aHHOHOB MOXKET 3TO CBHIETENbCTBOBATH? [IpHBECTH MOJIEKYISIpHOE H HOHHOE YpaB-
HEHHS COOTBETCTBYIOIIEH peakiny.

168. Kakue BemiecTBa MOKHO B3Th IIPHU BBIMOTHEHUH CICTYIOMINX PEAKIUH:

a) Zn”" + S =ZnS|; 6)2Ag + CrO, = Ag,CrO,|;

) 2H" + SO, = SO,1 + H,0.

169. Ilpu ananu3e pacTBOpa YCTAaHOBIICHO, YTO 00pa3yeTCs JKEATHIH 0CaZ0K IO IEHCTBUEM H pac-
TBOpa HUTparta Oapus, U pacTBopa HUTparta cepeOpa. Kakoil aHMOH MOXET MPUCYTCTBOBATH B pacTBope?
[IpuBecTrn MoNEKyIApHBIE M HOHHBIE YPABHEHUSI COOTBETCTBYIOIINX PEaKIINH.

170. Hanmcatp MONEKyISIpHBIE U HOHHBIE YPAaBHEHUS TPEX peaKInid, C TOMOIIBIO KOTOPBIX MOYKHO
OTKPBITh HOHBI ™.

171. Kakue U3 nepeyrcieHHbIX PEaKTUBOB MOYKHO HCIIOIb30BaTh I KAYECTBEHHOTO ONPEICIICHHS
KapOOHAT-HOHOB: HUTpAT cepedpa, HUTPAT HATpHs, HUTpAT Oapusa? HammcaTs MOJEKYISIpHBIE W NOHHBIC
YPaBHEHUS PEaKIHi.

172. KakuM peakTHBOM MOKHO OOHapy»XKHUTh B PacTBOpe MOHHI XJiopa U Opoma? IIpuBectu moe-
KYJISIpHBIE ¥ HOHHBIE YPaBHEHHS COOTBETCTBYIOIINX PEAKIIUH.

173. Kako#i u3 mepedncieHHbIX PeakKTHBOB MOYKHO MCIOIB30BATh IJIsl KA4eCTBEHHOTO OIpejiene-
HUSI CyNb(UT-HOHOB: HUTPAT KaJlisl, HUTPAT HaTpus, HUTpat Oapus? HammcaTs MoJIeKyIsipHOE U HOHHOE
YpaBHEHUS PEaKLHH.

174. Ilpu nobaBieHNN pacTBOpa KUCIOTHI K aHATM3UPYEMOMY PacTBOPY HAOJFOMAETCs BEIICIICHNE
raza. Kakue aHnoHBl MOTYT copepkaTbesa B pacTBope? [IpuBecTn ypaBHEHHS COOTBETCTBYIOIIMX PEak-

42



UH.

175. Kakoii U3 TepedncIeHHBIX PEaKTHBOB MOXKHO HCIIOJB30BaTh I KAYECTBCHHOTO OTpeieiie-
HUS CyNb()aT-MOHOB: HUTPAT KaJlvs, HUTPAT HATpwsl, HUTpaT O0apus? Hamucate MOJICKyIsIpHOE U HOHHOE
YpaBHEHUS PEaKIIUU.

176. Ilpu anamm3e pacTBOpa yCTAaHOBJICHO, YTO IO NEHCTBUEM pacTBOpa HUTpara Oapwsi oOpazy-
etcs OembIit 0cajioK, a MPHU B3aMMO/ICHCTBUHU PacTBOPA C MOAKUCIEHHBIM PACTBOPOM ITe€pMaHraHaTa Kajlns
HaOIo1aeTes ero obecnBeurBanne. Kakre aHMOHBI MOTYT MPUCYTCTBOBATh B pactBope? [IpuBecTu ypas-
HEHHS COOTBETCTBYIOIINX PEAKITHIA.

177. Kakoli u3 MepeuncleHHbIX aHHOHOB MOXHO OOHAPYHUTh C IIOMOIIBIO IMOAKHUCICHHOTO pac-
TBOpA MIEpPMaHraHaTa Kajlus: HUTPaT-, Cylab(har-, kapOoHaT-, Cynbhua-noHe? Hanmucars ypaBHEHUE COOT-
BETCTBYIOIEH peaKiuu.

178. Ilpu ananm3e pacTBOpa YCTAHOBIICHO, UTO IIPH B3aUMOJCHCTBUHN C HUTPATOM cepedpa oOpazy-
€TCSl YCPHBIA 0CaJIOK, a IMOJ JCUCTBUEM IOJKHUCICHHOTO pacTBOpa IIEpPMaHraHaTa Kaius HaOIromaeTcs
oOecrBeunBanue pacTBopa. Kakol aHMOH MOXET MPUCYTCTBOBAaThH B pactBope? [IpuBecTn ypaBHEHUs
COOTBETCTBYIOIIUX PEAKIIUMN.

179. Kakue BelecTBa MOXKHO B3STh IIPH BBIIONHEHHH CICAYIOMEX peakuuii: a) Fe’” + 3SCN™ =
Fe(SCN);; 6) Ag™ + 1 = Agl|; B) St™" + SO, = SrSO,1.

180. Ha manmmume xKakoro MOHA yKa3aBaeT BBIICICHHUE Ta3a IPH MOOABICHUHA CHILHON KHUCJIOTHI B
nccreayemsiii pacteop: C1°, NO’~, CO;> ? HanmcaTh MOJIEKYISIPHOE U HOHHOE YPABHEHHS PEaKIIHIL.

BapuaHTBI KOHTPOJIBHBIX 3aJaHUH

Howmep BapuanTa onpenensercs nocJjaeaneii nnppoii HoMmepa 3a4ETHONH KHIKKU

Bapumant Ne 1: 1, 11, 21, 31, 41, 51, 61, 71, 81, 91, 101, 111, 121, 131, 141, 151, 161, 171;

Bapmant Ne 2: 2,12, 22,32, 42,52, 62,72,82,92,102, 112, 122, 132, 142, 152, 162, 172;

Bapuant Ne 3: 3, 13, 23, 33, 43, 53, 63, 73, 83, 93, 103, 113, 123, 133, 143, 153, 163, 173;

Bapuant Ne 4: 4, 14, 24, 34, 44, 54, 64, 74, 84, 94, 104, 114, 124, 134, 144, 154, 164, 174;

Bapuant N\e 5: 5, 15, 25, 35, 45, 55, 65, 75, 85, 95, 105, 115, 125, 135, 145, 155, 165, 175;

Bapuant Ne 6: 6, 16, 26, 36, 46, 56, 66, 76, 86, 96, 106, 116, 126, 136, 146, 156, 166, 176;

Bapuant Ne 7: 7,17, 27, 37,47, 57, 67,77, 87,97, 107, 117, 127, 137, 147, 157, 167, 177,

Bapuant N\e 8: §, 18, 28, 38, 48, 58, 68, 78, 88, 98, 108, 118, 128, 138, 148, 158, 168, 178;
9

,
Bapuant Ne 9: 9, 19, 29, 39, 49, 59, 69, 79, 89, 99, 109, 119, 129, 139, 149, 159, 169, 179;
Bapuant Ne 10: 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110, 120, 130, 140, 150, 160, 170, 180.
Kpurtepun onieHMBaHus1 KOHTPOJIbHBIX PadoT:

OueHkKa «OTJIMYHO»

- BBICTABIIICTCSI, €CJIM 00YJaIOUTUICS BBITTOHIII pa0doTy 6€3 omrOoK U HEJIOUETOB, J10-
IyCTHJI He 6oJiee OJTHOTO HEeloueTa.

OuneHka «xopouo»

- BBICTABIISIETCSI, €CITH OO0YJArOIIHIACS BBITIOTHUI Pab0Ty MOJIHOCTHIO, HO JIOMYCTUI B HEH
He 0oJiee 0JIHOM HerpyOoil OIMOKK M OJTHOTO HeJoueTa, WIk He 0osiee IBYX HEIO0UYETOB.

OneHKa «yT0BJIETBOPUTETbHO)

- BBICTABIISIETCS, €CJIM 00YyYaIOIUKCS TPABUIIBHO BBIOJIHUI HE MEHEEe TOJIOBUHBI Pa0OThHI
WIN JOMYCTHI He Oojiee ABYX IpyObIX omMOoK, nin He OoJiee 01HOM rpy0oii n oqHO# HerpyOoit
OImMOKHU ¥ OJTHOTO HEAO0UYEeTa, MUK He 00Jiee IBYX-TPeX HETPyObIX OMIMOOK, UM OJTHOW HErpyOoi
OIIMOKHY U TPEX HEeJOUETOB, WIIH MPHU OTCYTCTBUU ONMIMOOK, HO MPY HATUYUH YETHIPEX-TISATH HEe-
JIOYETOB, MJI0X0 3HAET TEKCT MPOU3BEACHUS, IOMYCKAET UCKaXEeHHE (PAKTOB.

O1eHKa «HEYT0BJIE€TBOPUTEILHOY

- BBICTABJISIETCA, €CJIM 00YyJaIOIUNCS AOMYCTUIT YUCIIO OIKUOOK U HEJOUETOB MPEBOCXO-
TSITIIEe HOPMY, TIPU KOTOPOH MOKET OBITh BBICTABJICHA OICHKA «3%, WIH €CITH MPABUIHHO BbI-
MOJIHUJI MEHEee TIOJIOBUHBI paOOTHI.
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CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJJEMUA

Kadenpa OOIIEMHKEHEPHBIX U €CTECTBEHHOHAYYHBIX JUCITATLINH

KoMmjieKT TecTOBLIX 3aJaHUM

10 JUCHUIIINHE XHUMHS

TECT Ne 1

I. Crpoenne atroma. KBanToOBBIE UHCIIA.
CTpoeHue 3J1eKTPOHHBIX 000J104€K ATOMOB.

3amanue 1 OaMHAKOBOE YHUCIIO AJIEKTPOHOB COJIEPKAT YACTHIIBI
1) APt u N3-

2) C32+ u Cl5+
3) SO u CI™

4) N3~ u P3~

OIIK-3

3ananue 2 Bricimii OKCHT S7IEMEHTA C HIEKTPOHHOM KOH(pUryparyeit 15725°2p3s”3p”
1) 2205

2) 903

3) 9207

4) 904

[TK-2

7522962220
3ananme 3 Drexrponnas kondurypauus 1525 2P 3573D" coorpercrayer vacuie

[K-2

3ananne 4 DIEKTPOHHYIO KOHPUTYPAITUIO HHEPTHOTO Ta3a UMEeT HOH
FeB-l—

1)

2) €™

3) Cu2+

4) F62+

[TK-2

3aganue 5 Kakue 1Ba aToOMa UMEIOT OJJUHAKOBOE YHCJIO S—IJICKTPOHOB B OCHOBHOM CO-
CTOSTHUHN?

1)Nawn K

2) Cl u Na

3) Cl u Fe

4) P u Cl

OIIK-3

3aganue 6 OIMHAKOBOE YMCIIO AJIEKTPOHOB COJEPKAT YACTHULIBI
Al3t NS—
1) u
2) Ca2+H Cl+5
0 q—
3) Sy Cl
3— p3-
4) N°", P

[K-2

3ananme 7 Kakas sekTpoHHasi KOHQUTYpaLUsi COOTBETCTBYET PACIPEICICHUIO BAJICHT-

[1K-2

44




HBIX DJICKTPOHOB B aTOMEC XpOMa?
1) 3d4482
2) 3823p4
3) 3d5481
4) 4824[)6

3aganue 8 AToMy aproHa B OCHOBHOM COCTOSIHUM COOTBETCTBYET 3JICKTPOHHAsI KOH(H-
rypanus 4acTHIIbI
S2-
1
2+

[K-2

II. Ilepuoaumyeckmii 3aKoH U cucrema djiemeHToB /.. Menaeneesa.

3aganue 1 CxonHyI0 KOH(PUTypaIHio BHEIIHETO 3HEPreTUYECKOT0 YPOBHS UMEIOT aTo-
Mel P 1

1) Ar

2) Al

3)Cl

4)N

OIIK-3

3aganue 2 Jlerue Bcero npucoeInHAET MIEKTPOHBI aTOM
1) cepnr

2) xJyiopa

3) cenena

4) 6poma

OIIK-3

3aganue 3 B kakom psay XMMUYECKHE JIEMEHTHI PAcIOiIOXKEeHbI B MOPSIIKE YMEHbIIIe-

HUS UX aTOMHOTO pajauyca?
)C — B — Be

)P — 5 —Cl
3)Si— Al — Mg
4HF — 0 —N

[TK-2

3ananue 4 CxoIHYI0 KOH(PUTypaIHIO BHEIIHETO 3HEPreTUYECKOT0 YPOBHS UMEIOT aTo-
MBI MarHus u

1) xanbius

2) xpoma

3) kpeMHHUs

4) amoMuHUS

[K-2

3aganue 5 B kakoM psily XUMHUYECKUE 3JIEMEHTHI PACTIOJIOKEHBI B MOPSAKE BO3pacTa-
HUS DJIEKTPOOTPUIIATEITBHOCTH?

1) O, N, C

2) Be, Mg, Ca

3) N, P, As

4) As, Se, Br

OIIK-3

3ananmne 6 Hemerammmueckue cBolicTBa Hanboee BHIPAKEHBI Y
1) xpemHus

2) kucnopoaa

3) 6opa

4) cepbl

[TK-2

3aganue 7 Xapakrep OKCUIOB B Py

OIIK-3
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LiQO — BeO — B203
U3MEHSETCS OT
1) OCHOBHOTO K KHCIIOTHOMY
2) OCHOBHOTO K aM(oTepHOMY
3) amdoTepHOro K KUCIOTHOMY
4) KUCJIOTHOTO K OCHOBHOMY

3ananue 8 B kakoM psAny XMMHYECKHE AJIEMEHTHI PACIoiokKeHbl B nopsake Bo3pacta- | OIIK-3
HUS UX aTOMHOTO pajauyca?
1) Li, Be, B, C
2) P, S, Cl, Ar
3) Sb, As, P, N
4) F, CI, Br, I
HI. Xumunuyeckasi CBA3b.
3ananue 1 KoBaneHTHas ossipHas CBSI3b XapaKTEepHA JI KaXJ0T0 U3 ABYX BEIIECTB: [1K-2
1) yraekucnoro ra3za u cepoBoJIopoja
2) a30Ta ¥ aMMHaKa
3) XJ10pOBOIOPO/IA U XJIOpUAA HATPUS
4) okcuaa TUTUS ¥ TUAPOKCUAA JTUTHS
3aganue 2 YKaXuTe BEIIECTBO, B KOTOPOM KHCIOPOJ 00pa3yeT HOHHBIE CBSI3U. [K-2
1) o30H
2) OKCHJI KaJIbITUs
3) yraekucIbli ra3
4) Boga
3ananue 3 BemecTBa TOJIBKO ¢ KOBaJIEHTHOM MOJISIPHOM CBSI3bIO YKa3aHbI B PAY: I1K-2
1) CELFQ, NaQS, NQ
2) P47 F60137 NH3
3) SiF4, HF, H>S
4) NaCl, LiQO, SOQ
3aganue 4 BonopoaHas cBA3b XapakTepHa IS [IK-2
1) ankaHoB
2) apeHOB
3) ciupToB
4) anKuHOB
3aganue 5 CoequHEHNs ¢ KOBAJIEHTHON HEMOJSPHOM CBS3bIO PACIIOJIOKEHBI B PAAY: OIIK-3
1) 02, CIQ, H2
2) HCI, NQ, F2
3) 033 P47 HQO
4) NH3, Sg, NaF
3amanue 6 XuMuueckas CBs3b MEKY MOJIEKYJIaMH BOJbI OIIK-3
1) Bomopoanast
2) uoHHas
3) KoBaJIeHTHAas NOJISIPHAs
4) KOBaJICHTHAs! HETMOJISIPHAS
3aganue 7 CoelMHEHNUS C HIOHHOMU CBA3BIO PACIIONIOXKEHBI B PALY: [K-2
1) F,, KCI, NO,, NH;
2) NH,4CI, LiBr, CaO, BaF,
3) CaF,, CaSO4 H,O, NH4F
4) NaNO3, HF, NF3,ZHO
3ananmne 8 BeniecTBOM ¢ KOBaJI€HTHON HEMOJSIPHOM CBSI3bIO SIBJISIETCS: OIIK-3

46




1) aMMHaK

2) CEpOBOIOPOL

3) okcu cepsl (1V)
4) Oenbrii pochop

IV. Kuaacchl HeopraHm4ecKux coeIMHEeHUI.

3aganue 1 ®opmysbl KUCIOTHI, OCHOBAaHUSA U OCHOBHOI'O OKCHJIA IIOCIEA0BATEIBHO YKa-

3aHBI B pAOY:
1) NELQSiOg, KOH, KQO

2) Ca(OH),, HsS, CaO
3) HF, Mg(OH),, BaO
4) HQSO4, Ba(OH)g, SIOQ

[K-2

3ananmne 2 AMGOTEPHBIM OKCHJIOM SIBJISIETCS
1) NO

2) Zn0O

3) MgO

4)CO

OIIK-3

3ananune 3 AMdoTepHbIe CBOICTBA HE MPOSIBIISET TUAPOKCHT
1) 6eprmus

2) natus

3) amroMUHHS

4) nuHKa\

OIIK-3

3ananmne 4. K Heconmeobpa3yrommM OKCHIaM OTHOCUTCS
1) NQO

2) NO-

3) N>Os

4)P20s

[TK-2

3aganue 5. K 0CHOBHBIM OKCHAaM HE OTHOCHUTCS
1) Ag20

2) MgO

3) Mn>O~

4) CaO

[K-2

3aganue 6. XuMuyeckue coenHHeHHﬂzcaC O3, Ca(HCO3)2, CH3COONa grpocares x
1) kucnoram

2) OCHOBaHUSAM

3) consim

4) okcugam

[K-2

3ananme 7. ToNbKO KUCTOTHBIE OKCUJIBI COJEPIKATCS B PANY:
1) NO, SiOQ, P205

2) MgO, COQ, N02
3) CO2, N2Os, P20s
4) Zn0, Cl, 07, CaO

OIIK-3

3amanue 8. K KucioTHeIM OKCHIaM OTHOCUTCS:
1) BaO

2) NaQO
3) P205
4) Ca0

[K-2
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TECT Ne 2
I. OcCHOBBI XUMHYECKOH KNHETHKHU M KATAJIN3.

Bamanue 1 Jnsa yBenudenus ckopocTu xumuueckoit peaknun Ha+12 = 2HI peo6xomu-
MO

1) yBenuuTh TEMIEpaTypy

2) no6aBUTH MOOBOJOPOT

3) YMEHBIIIUTH JABICHUE

4) yBeTMUUTh 00bEM PEAKLIMOHHOTO COCy/1a

[TK-2

3amanue 2 OT yBeIWYEHHUS TUIOIIAIA TOBEPXHOCTH COMPUKOCHOBEHHUS PEareéHTOB HE 3a-
BUCHUT CKOPOCTh PEAKIIUU MEKITY

1) dochopom u kuciaopogoM

2) kucinoposioM u okcuaom azota (II)

3) cepoli 1 BOJOPOAOM

4) MarHMeM 1 a30THOU KHCIIOTOM

OIIK-3

3ananue 3 Kakoe yTBep>kI€HUE OTHOCUTEIBLHO KaTaIM3aTOPOB HEBEPHO?
1) KaranuzaTopsl yuacTBYIOT B XUMUYECKOU peakLuu

2) Katanu3aTopbl CMEIIAIOT XUMHUYECKOE paBHOBECHE

3) KaranuzaTopbl U3MEHSIOT CKOPOCTh PEAKIIMHU

4) Katanu3atopsl yCKOPSIIOT KaK MPSAMYIO, TaK U 00paTHYIO PEaKIIHIO

[TK-2

3ananmue 4 /{151 yBeMUeHHS] CKOPOCTH PEAKIIUH 00KHUTa MTUPUTA HYKHO

1) U3MENBYUTH IIUPUT

2) OXJIKJATh Meub AJI1 00KHUTa C TOMOIIBIO BOJASHOTO XOJIOAUIbHUKA
3) MOHU3UTH JIaBJICHUE B MIEUU

4) paz0aBUTh BO3yX, MOCTYIAIOIIHNK B MI€Yb, a30TOM

OIIK-3

3aganue 5 Kopposuro Tpy0 OTOMUTENHEHON CHCTEMBI MOKHO 3aMEJIUTh, €CITH

1) MOBBICUTH TEMIIEPATYPy B CUCTEME

2) pacTBOPUTH B BOJE, IIUPKYJIUPYIOIICH B CHCTEME, KUCIOPO 0 HACHIIIEHUS
3) MOBBICUTH JaBJIEHUE B CCTEME

4) pPacTBOPUTH B BOAE HHTHOMTOP KOPPO3UU

OIIK-3

3amanue 6 OueHuTe CIpPaBeIMBOCTh YTBEPKICHUM:

A. Jlob6aBrieHre KaTanu3aTopa MPUBOINUT K YBEIIMUYECHUIO CKOPOCTH PEaKIIUH.

b. IIpu HarpeBaHUM pEAKIIMOHHON CMECH CKOPOCTh K30TEPMUYECKON PEAKIIUH YMEHb-
niaeTcsl.

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a yTBEPKICHUS

4) o0a yTBEpk/I€HUSI HEBEPHBI

OIIK-3

3aganmue 7 Ipu 0 °C peaxuus, 47151 KOTOPOii TeMIIepaTypHbIi K0d(h(HUIIMEHT paBeH 2, 3aKaHYHUBAETCS 3
120 cex. PacumraiiTe, npW Kakod TeMmmepaType OTa peakmus 3aKOH4YUTCs 3a 15  cek.?

OrtBerT:

[TK-2

3aganue 8 3a xaxoe Bpems 3axonuntcs peakuus npu 30 °C, ecnu npu 10 rpagycax oHa 3aKaHYUBETCS
3a 20 MuUHYT?
TemneparypHbiii Kod(hpuImeHT paBex 2.

OrtBerT:

OIIK-3
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TECT Ne 3
1. Onpenesenue Maccol U 00bEMA.

3ananme 1 Kakas macca Gpoma BeImenuTcs npu B3aumozeiictBuu 0,3 Monb Opomuma
KaJIHs ¢ M30BITKOM XJiopa? (3almuIIuTe YUCIO ¢ TOYHOCTBIO JI0 IEIIBIX. )
OTBeT:

OIIK-3

3aganue 2 [lpu pactBopenun cynbduna xkemnesza (1) B u30bITKE CONSTHON KUCIOTHI BBI-
nemwiock 2,8 1 (H.y.) raza. Macca cynbduna xene3a (II) paBua r. (anumure
YHCIIO C TOYHOCTHIO JIO TIEIIBIX. )

Otser:

OIIK-3

3aganme 3 PaccunraiiTe maccy ocazika, 00pa3yrouierocs Ipy B3auMoIeiiCTBUN U30BITKA
pacTBopa HUTpara 6apus ¢ pacCTBOPOM, COAEpKamuM 7,84 T CEpHOM KUCIOTHI. (3anuiim-
T€ YUCJIO C TOYHOCTBIO JI0 JECSTHIX.)

Ortser:

OIIK-3

3ananmue 4 [Ipu nonnom B3aumoseiicteuu 11,2 11 cepoBogopoaa (mpu H.y.) ¢ U30BITKOM
CEpHUCTOT0 ra3a Mojxy4eHa cepa Maccoi
Ortser:

[TK-2

3ananmue 5 J{nsg nmomyuenus 70 1 xene3a u3 okcuma xxenesa(Ill) morpedyercs Bogopon
00BEMOM (TIpH H.Y.)
Ortser:

OIIK-3

3aganme 6 /s nomyyenus 134,4 n Bogopoza (pu H.y.) U3 COISHOM KHCIOTHI MOTPeOy-
€TCsl AMIOMUHHANA Maccou
Ortser:

OIIK-3

3ananue 7 Macca xene3a, BCTYIUBIIIETO B peakiuto ¢ 16,8 i1 xiopa (H.y.), paBHa
Otser:

OIIK-3

3ananue 8 O6bEM KuCIOpOIa, HEOOXOAMMOTO JIJISl TTOJTHOTO CTOPAHUSI 5 JTUTPOB ATaHa,
paBeH
OrTBer:

OIIK-3

2. Cnoco0bl BbIpaKeHUs] KOHIEHTPAIUM PacTBOPOB.

3aganue 1 113 200 r 40%-HOTro HACHIILIEHHOIO PacTBOPA COJIM IIPH OXJIAXKICHUU BbINaja
cosib Maccoi 40 r. B mosryueHHOM pacTBOpe MaccoBast 10J1s COJIU PaBHA
Otser:

OIIK-3

3amanue 2 MaccoBasi 10J14 COJSIHOW KHCIIOTHI, BRIpAXKEHHAs B MPOILIEHTaX, B PacTBOpE,
NOJy4eHHOM Tipu pactBopeHuu 11,2 1 (H.y.) XxsopoBogopoaa B 1 J1 Bozpl, paBHa (C TOY-
HOCTBIO JIO JIECATHIX )

Otser:

OIIK-3

3apanme 3 Macca Boabl, KoTopyro Hajo ucnaputs u3 800 r 15%-ro pacTBopa BemiecTsa,
YTOOBI YBEJIMYUTDH €r0 MAaCCOBYIO J10J10 Ha 5% paBHa
Otser:

OIIK-3
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3apanue 4 Cmemamu 300 r 20%-ro pactBopa, 1 500 r 40%-ro pactBopa NaCl. Uemy paBHa MpOLEHT-
Hasl KOHIIEHTPALUs IOIy4€HHOTO pacTBopa?
Ortser:

[K-2

3aganue 5 OnpenennuTs NPOLEHTHYIO KOHLEHTPALUIO XJIOpHIa HATPHS B PACTBOPE, MOTYUYCHHOM IPH
pacTtBopeHuu cosnu maccoit 20 r B Boge Maccoit 300 r.

Ortser:

[K-2

3apganme 6 K 300 M runpokcuna xamus ¢ KonueHTparmend 20% (turotaocts 1,2 v/Mim) npubasmmn KOH
maccor 40 rpammoB. OmpenenuTs TMpoNEeHTHYIO KoHleHTpanuto KOH B HOBOM pactBOpe.
OtBer:

OIIK-3

3aganme 7 K 200 mi pactBopa cepHoii kucnotsl (1. 1,066) ¢ konnenTpanueii 10% mpuiwiu 1 1 Boas
(. 1). OnpenenuTts NPOUEHTHYIO KOHIICHTPAIIMIO CEPHOM KHCIOTHI B HOBOM PacTBOpE.

Ortser:

OIIK-3

3ananue 8 Ilpu ynapusanuu pacTBopa XJI0pu/a HaTpUs Maccoit 500 TpaMMOB ¢ KOHIIEHTpalei pac-
TBOpa 1% moxyunnu HoBbIH pacTBop Maccoil 100 rpammoB. KakoBa mporeHTHas! KOHIEHTpalUs NOIy4eH-
HOTO pacTBopa’?

OrtBerT:

[K-2

3. I'maposus couteid.

3aganue 1 OenondranerH MOXKHO UCTIONB30BATh Il OOHAPYKECHHSI B BOJJHOM PacTBO-
pe conu

1) ameraTa aaTrOMUHUS

2) HATpaTa KaJus

3) cynbdara amroMUHHS

4) cunmukara HaTpus

OIIK-3

3ananme 2 Cpena pacTBopa KapOOHaTa Kaus
1) menouynas

2) kucnas

3) HeWTpanpHas

4) cmabokucias

[K-2

3ananue 3 Boansie pacTBophl cyiabdara u pocdara HATpUS MOKHO PA3IUIUTH C TIO-
MOIIBIO

1) ruapokcuIa HaTpus

2) cepHOIl KUCTOTHI

3) benondranenna

4) dochopHOI KUCTOTHI

OIIK-3

3aganue 4 ['uaposn3y B BOZHOM pacTBOPE HE MOJABEPracTCs:
1) KapGonat HaTpust

2) cynbdun HATpUs

3) dbocdar natpus

4) HUTpAT HATPUs

[K-2

3ananmue 5 Kucnas cpena oopazyercs B pe3yjbTare THAPOIH3A;

1) HUTpaTa KaJablus
2) XJIOpHUA KaabIus
3) XJIOpHJa IIUHKA
4) cynbduaa HaTpus.

[TK-2
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3ananue 6 Cpeny pacTBopa, OJIM3KYIO0 K HEHTPAIbHOW, UMEET BOAHBIA PACTBOP
1) xapOoHaTa Kanus

2) xnopuna xenesa (1II)

3) HUTpaTa aMMOHUS

4)HUTpPHUTA AMMOHHMSI

OIIK-3

3ananue 7 Comb, KOTOpas MOJBEPraeTcss HEOOPATUMOMY TUIPOIIU3Y OIIK-3
1) xopua aTrOMUHUS
2) cynb(u amOMUHHS
3) cynbdaT aTrOMUHUS
4) HUTpAT ATIOMUHUS
3ananue 8 B pacTBOpe CyliecTByeT B BUJI€ HOHOB I1K-2
1) cynedun xenesa (I1I)
2) cynbdut xpoma (I11)
3) cynsdua xpoma (I1I)
4) cynbdar xeneza(Ill)
TECT Ne 4

1. OKHCIUTEIBHO-BOCCTAHOBHUTEIbHbIE PEAKIHU.
3ananme 1. Mcnonb3ys MeToJ 3NMEKTPOHHOrO OanaHca, cocTaBbTe ypaBHeHue peakuuu | [TK-2
Na2803 + ... + KOH — KQMHO4 4+ ... + HQO
Onpenenute OKUCITUTEND.
Otser:
3ananme 2. Mcnons3ys MeTO 3JIEKTPOHHOTO OallaHca, cocTaBbTe ypaBHeHHe peaknuu: | [1K-2
NasCrOy4 + ... + HQSO4(p.) — I, + CI"Q(SO4)3 4+ .o+
Onpenennure BOCCTAHOBUTEIb.
Otser:
3ananme 3. Mcnons3ys MeTo 3JIEKTPOHHOTO OallaHca, cocTaBbTe ypaBHeHue peaknuu: | OITK-3
NasCrOy4 + ... + HQSO4(pa36) —1Is + CI"Q(SO4)3 —+ ..+
Onpenenure OKUCITUTEND.
Otser:
3ananme 4. Mcnons3ys MeTo 3JIEKTPOHHOTO OallaHca, cocTaBbTe ypaBHeHue peaknuu: | OITK-3
FeSO, + KsCrs0O7 + ... — ...—I—CIQ(SO4)3 + ... + H-O
Ornpenennute BOCCTAHOBUTEIb.
Ortser:
3aganme 5. Vicnonb3ys METOZ 3JIEKTPOHHOrO OanlaHca, cCOCTaBbTe ypaBHeHHe peakuuu: | [TK-2
KCIOg -+ CrC13 + ... =2 K>CrO4 + ... + H50O
Onpenenute OKUCITUTEND.
Ortser:
3aganue 6. Vcronb3ys METOJl NIEKTPOHHOTO OanlaHca, cocTaBbTe ypaBHeHHe peakiuu: | OITK-3
NaNO3 + Cu + ... = ...4+NasS0O4 + NO> + H50
Ornpenennute BOCCTAHOBUTEIb.
Ortser:
3ananme 7. Vicnonp3ys METOZ 3JIEKTpOHHOTrO OanaHca, coctaBbTe ypaBHeHue peakuuu: | OIIK-3
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NaBrOs; + ... + NaOH —NaF + NaBrO4 + ...

Onpenenure OKUCIUTENb.
Ortger:

3aganue 8. Vcronb3ys METOJ AJIEKTPOHHOTO OallaHCa, COCTaBbTE YPABHEHHE PEAKIUU:
Ornpenennute BOCCTAHOBUTEIb.
Ortger:

OIIK-3

TECT Ne 5
1. B3auMoCBAI3b HEOPraHUYECKHUX COECAMHEHMI.

3apanue 1. Onpeaenure TPpoMEKYyTOUHOE BEMIECTBO X B CXEME IIPEBPAILICHUI:
CuO — X — CuCl,
Otser:

OIIK-3

3aganue 2. Onpenenute NpoOMEKyTOYHOE BEIIECTBO X B CXEME MPEBPAILCHUIN:
Fe — X — Fe(OH),
Ortser:

OIIK-3

3ananue 3. B cxeme npeBpaiieHui

S—>X1—> X2 — CuS

BemecTBaM X B X MOTYT OBITh COOTBETCTBEHHO
OrTBerT:

OIIK-3

3ananue 4. B cxeme npeBpaiieHui

7Zn0 — X] — X2 — ZH(OH)2

BemecTBaM X B X MOTYT OBITh COOTBETCTBEHHO
OrTBerT:

OIIK-3

3amanue S. Onpeaenurte BemecTBa X 1 Y B CXeMeE MPEBPAILICHUIA:
X F
CuQ — — CuS0Qy —  CuCl.

OrtBerT:

[TK-2

3amanue 6. OnpenennTte BemecTBa X 1 Y B CXeMeE MPEBPAILICHUIA:
Fe— FeCl,—> Fe(OH),

OrtBerT:

OIIK-3

3ananue 7. /lana cxema npeBpalleHHil:

SOQ —>Na2803 —>Nast4
Onpenenure BeniectBa X U Y.
OTBerT:

[TK-2

3ananue 8. /[ana cxema nmpeBpalleHHil:

COZ —>K2CO3 —>KNO3
Onpenenure BeniectBa X U Y.
OTBerT:

OIIK-3
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Kpurtepuu onieHKH 3HAHUA 00Y4aIOIIMIACS P NMPOBEIEHUHA
TECTHPOBAHUS

OrneHKa «OTITHYHO»

- BBICTABJISICTCSI IPY YCIIOBUU MPABUIILHOTO OTBETA O0YUYAIOIINXCS HE MEHEE
gyeM 85 % TeCTOBBIX 3aJaHUH;

OueHka «xopouo»

- BBICTABJISICTCSI IPY YCIIOBUU MPABUIILHOTO OTBETA O0YUYAIOIINXCS HE MEHEE
gyeMm 70 % TECTOBBIX 3aJaHUM;

OreHKa «y/10BJIETBOPUTEIHLHOY

- BBICTABJISICTCSI IPY YCIIOBUHU MPABUIILHOTO OTBETA O0YUYAIOIINXCS HE MEHEE
51 %; .

O11eHKa «HEeYA0BJIETBOPHUTEILHOY

- BBICTABJICTCS IIPU YCIOBUM MPABUILHOTO OTBETA 00yvaromuxcs MEHEE YeM Ha
50 % TecTOBBIX 3aJaHUIl.

Pe3ynbTaThl TEKYIIETO KOHTPOJIS UCIIOIB3YIOTCS MIPU MIPOBEICHUN TPOMEKY-
TOYHOM aTTECTAIUH.

5. MeToan4yeckue MaTepuaJbl, Onpeaesoinme Nnpoueaypbl OlleHNBa-
HHA KOMIIETeHINH

Texyuwyuii KoHmpo.1b NPECTABISAET OO0 MPOBEPKY YCBOEHHUS yueOHOI0 MaTepuasa Teo-
PETHUYECKOI0 ¥ IIPAaKTHUECKOT0 XapaKTepa, PEryIsipHO OCYIIECTBISEMYIO Ha IPOTSKEHUU CEME-
cTpa.
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K mocromHCTBaM TaHHOTO THIIA OTHOCHUTCS €70 CUCTEMATHYHOCTh, HEMOCPEACTBEHHO KOP-
penupymoascs ¢ TpeboBaHHEM NMOCTOSHHOTO M HEMIPEPHIBHOTO MOHUTOPUHTA KayecTBa 00yye-
HUS, 2 TAK)KE BO3MOXKHOCTH 0aIbHO-PEUTHHTOBOM OLIEHKH YCIIEBAEMOCTH O0YyUYaIOIUXCS.

HenocraTkom siBisieTcs (pparMeHTapHOCTh U JIOKATbHOCTh IpoBepKu. KoMmnereHuuto nenm-
KOM, a HE OT/ICJIbHBIC €€ PJICMEHTHI (3HAHMSI, YMEHUSI, HABBIKU) TIPY TT0IOOHOM KOHTPOJIIE TIPOBe-
PUTH HEBO3MOXKHO.

K ocHOBHBIM hopMaM TeKyIIero KOHTPOIIS (TEKYyIIel aTTecTallii) MOXHO OTHECTH yCTHBIH
OTPOC, MTUCEMEHHBIE 33JIaHUs, TJa0OpaTOPHBIE paOOThI, KOHTPOJIbHBIC PAOOTHI.

Ilpomesrccymounan ammecmayuu, Kax MPaBUIO OCYIIECTBIISIETCS B KOHIIE CEMECTpa
MOYET 3aBepIlaTh U3yYeHHE KaK OTJeIbHON AUCIUILINHBI, TaK U ee pa3jena (pa3aenoB) /MOIys
(momyneit). [TpomexxyTodHasi aTTecTamys IOMOTAeT OIIEHUTh 00JIee KPYITHBIE COBOKYITHOCTH
3HAaHUU U yMEHUI, B HEKOTOPBIX CIy4asix — Jake (OpMHUPOBAaHUE ONPEACICHHBIX Tpodeccro-
HAJTbHBIX KOMITETCHITUH.

JIOCTOMHCTBA: TOMOTAET OLICHUTH O0JIee KPYIHbIE COBOKYITHOCTH 3HAHUHM U yMEHUl, B He-
KOTOPBIX CIIydasix — Jaxke (OpMHUPOBAHUE OMPEICICHHBIX MPOPECCHOHATBHBIX KOMIICTCHITHIA.

OcHoBHBIE (POPMBI: 3a4€T U IK3aMEH.

Texymuii KOHTPOJIb M TPOMEKYTOYHAS ATTECTALNS TPAJAUIIMOHHO CITY)KaT OCHOBHBIM CpE/l-
CTBOM o0ecriedeHus: B ydeOHOM Ipoliecce «00paTHOM CBA3M» MEXy MperoaaBaTesieM H 00y-
YarOIIUMCSI, HEOOXOAUMOM Tl CTUMYIUPOBAHHS PaOOThI 00YUYAIOIIMXCS H COBEPIICHCTBOBAHUS
METOAMKH MPEToIaBaHusl YUeOHBIX JUCIUIUINH.
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AHHOTAIMSA JTUCIHUILIMHBI

JucnurimHaa

(Motysib) XuUMus
Peanusyemebie OIIK-3, [IK-2
Komnerennnn

NHaukaTopsl 10C-
THXKEHUS KOMIIE-
TSHIINN

OI1K-3.1 JleMoHCTpUpYeT 3HaAHUE (PYHIAMEHTAIBHBIX 3aKOHOB
MPUPOJBI U OCHOBHBIX (DM3MUECKUX M MaTEMaTHYECKHX 3aKO-
HOB

OI1K-3.2 [Ipumensier pusnveckre 3aKOHbl U MaTeMaTUYECKHE
METO/BbI I PEIICHUs 3a/1a4 TEOPETUYECKOr0 U MPHUKIATHOIO
XapakTepa

OIIK-3.3 BeiOupaet MeTOIbI MOACITMPOBAHUS U CPECTBA U3-
MEpPEHUH JJI IPOBEEHUS SKCIIEPUMEHTAIbHBIX HCCIIE10Ba-
HUI IpU pelieHUH NpoQecCHOHANBHBIX 3a/1a4

11K-2.1 Ananu3upyeT 3a1a4uu mpodecCuoHaTbHON
NesITeIbHOCTH BBIICTIsIS €€ 0a30BbIe COCTABIISIOIINE;

[1K-2.2 OcymecTBiser MOUCK HHPOPMAIMKA [JIST PEIICHHUS
MMOCTaBJICHHOW  33aJaud  HAa  OCHOBE  HCIIOJIb30BAHMS
TEOPETHYECKMX M MPAKTUYECKUX OCHOB €CTECTBEHHBIX H
TEXHUYECKUX HAYK, a TAK)KE MAaTEMaTHYECKOr0 anmnapara;
[1K-2.3 PaccmarpuBaeT M Npeayiara€T BO3MOYKHBIE BApUAHTHI
pELIeHs TOCTaBJICHHOW 3aJa4M, OLIEHUBAsl WX JOCTOMHCTBA U
HEJO0CTATKHU.

TpynoeMKOCTb,

108 /3

dopma OTYETHO-
cTH (B T.4. 1O ce-
MEeCTpaMm)

O®O: 3auer Bo 2 cemecTpe;
3dDO0: 3aueTt BO 2 ceMecTpe
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