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1. EJIX OCBOEHUA JUCHHUITJINHBI

Lenamu oceoenusi oucyuniunvl « Xumusy.:
(dbopMHUpOBaHKWE CHUCTEMbI 3HAaHUM 00 OCHOBHBIX MOHATHUSX M 3aKOHAX XHMHHU, O CBOMCTBAX XH-
MUYECKHUX DJIEMEHTOB U UX COCAMHEHUM, OCBOCHHE XMMHUYECKHUX PACUETOB MO CTEXHMOMETPUH,
XUMUYECKOW KUHETHKE, XUMUYECKONH TEPMOJUHAMUKE, PACTBOPAM, MIEKTPOXUMUYECKHM CHUCTE-
MaM B 00beMe, He0OXOIMMOM JJIsl pEIICHHSI POU3BOJICTBEHHBIX U MCCIIEA0BATEIHCKUX PAOOT.

IIpu smom 3a0auamu OUCYUNIUHBL AGNAIOMCA.

® 13y4YEeHUE CTPOEHUS HEOPIraHWYECKUX BEIECTB U 3aBUCUMOCTb UX CBOMCTB OT IPUPOAbI
BEILIECTBA;

e M3y4yeHue (PaKTOPOB, ONPEACISIONINX CAMOIIPOU3BOIBHOE TPOTEKAHUE PA3IUYHBIX XU-
MHYECKUX MTPOLECCOB,;

® U3y4yeHUE OCHOB COBPEMEHHOM XMMHH — 0a3bl Il YCBOCHHUS MOCIEAYIOINX 00111e01010-
TMYECKHX U CIIELUAIbHBIX IUCLUUIUIMH, a TAKKe 0a3bl ISl IOHUMaHUS XUMUKO-OMOJIOTHYECKUX
aCIIEKTOB, SIBJICHUH U MPOLIECCOB PA3IMYHBIX OTpaciell HApOIHOTO X034HCTBa;

® OpUEHTHPOBKHU B CBOMCTBaX XMMHUYECKUX COEAMHEHUMN, IPUMEHSAEMBIX B CEJIbCKOM XO-
35ICTBE U B TEXHMKE, a TaK K€ CO3JJaHUsl IPEACTABIEHUHN O CllocoOax MOJy4yeHUs TAKUX Be-
I1ECTB;

e BbI0Opa XMMHUYECKOTO crioco0a aHaIN3a 3aJaHHBIX BEIIECTB B 00BbEKTaX OKpYKaroIIen
cpenpl;

® 03HAaKOMHTb O0y4arOIIUXCs ¢ METOAMKOI BbIOOPA M aHAIN3a BELIECTB, IPUMEHSAEMBIX B
TEXHOJIOTHYECKHUX ITpoLeccax;

® IIPUBUTH HABBIKU PACUETOB C UCIOJIb30BAHUEM OCHOBHBIX MOHATUI U 3aKOHOB CTEXHO-
METPHH, 3aKOHA JICHCTBYIOIINUX MAcC, TOHATUH BOJOPOAHBIN U THIPOKCUIIbHBINA NIOKA3aTeN! U
pacyeToB, HEOOXOAMMBIX JJIsl IPUTOTOBJIEHUS PAaCTBOPOB 33JaHHOT'O COCTaBA;

® Hay4YUTh 00YYaroIIMXCs, ONPEAEIATh HAPaBICHUS U ONTUMAaJIbHbIE YCIOBUS IPOTEKAHUS
XUMHUYECKHUX IIPOLIECCOB;

e 00y4uTh METOJAM SKCIIEPUMEHTA B XUMUH, BBIPA0OTaTh YMEHUS MOJIb30BaTHCS MPO-
CTeHInM 1a00paTOpHBIM 000PYIOBAHUEM, XMMHUECKOH MOCY10i U N3MEPUTEIbHBIMU NPUOO-
pamu;

e (opMupoBaHUE y 00YYAIOIINXCSl HABBIKOB U3YYEHHS] HAYYHON XUMUYECKON JTUTEpaTyphbl
Y TIOJIB30BAHUsI COBPEMEHHON XUMHYECKOW TEPMUHOJIOTHEN.



2. MECTO JUCHHUIIIUHBI B CTPYKTYPE OBPA30OBATEJIBLHOMI ITPOI'PAMMBI
2.1. Jluciurinaa « XUMHS» OTHOCHUTCS K 00s13aTelIbHOM YacTu oTHoIIeHui bioka 1. [{uc-
LUIITUHBI (MOJYJIH ), UMEET TECHYIO CBSI3b C APYTUMU JUCIUTIIIMHAMMU.
2.2. B Tabnuie nmpuBEACHBI MPEIIICCTBYIONINE W IMOCICAYIOIINE AUCIMILIMHBI, HAIPaB-
JICHHBIC Ha q)OpMPIpOBaHI/IC KOMHGTGHL{I/Iﬁ JUCHUITIIIMHBI B COOTBETCTBUU C ManHI.[efI KOMIICTCH-

muit OI1.
IIpexmecTByOKe U NOCAeAYIONIUE JUCHUININHBI,
HanpapJieHHbIe HA ()OpMHPOBaHHUE KOMIIETEH Uil
Ne
o/ [IpenmecTByronue MUCHUTIIMHbBI [Tocnenyromye AUCHUTIITMHBI

JyIIEro ypoBHs 00pa3oBaHUs

OnupaeTcst Ha 3HaHUSI, YMEHUS U HaBBIKH,

c(hOpMHUPOBAHHBIEC TUCITUTUTMHAMU TIPE]IbI-

DIIEKTPOTEXHUYECKOE M KOHCTPYKLIHOHHOE
MaTepHaNIOBEICHUC

DIIeKTPOHNKA

3amura BBITYCKHOW KBaTU(DUKAIIMOH-
HOM paboThI, BKJIIOYAsl MOATOTOBKY K
MPOLIEIypE 3alIUTHI U TPOLEAYpPY 3a-
LU TBI

3. IJIAHUPYEMBIE PE3YJIbTATBI ObYUYEHUSA
[Tnanupyemblie pe3yabTaThl OCBOeHUsI 0Opa3zoBaTenbHON mporpammel (OI1) — koMmereH-

1005040 06y11a10u1nxc;1 ONpCACIIAOTCS Tpe6OBaHI/I${MI/I CTa”HaapTa I10 HaIIpaBJICHHUIO ITOAT'OTOBKH

(crienmanbHOCTH) U HOPMUPYIOTCS B COOTBETCTBUHU ¢ MaTpulieit komnereHuuit OI1

Ne Homep/ HaumenoBanue koM- | B pe3yabTare H3y4yeHHs JHCHUILIHHBI 00y-
/i HUH/EKC neTeHUnu yaumecs J10J1KHbI:
KOMIIETEHL MU (wiIm ee yacTm)
1 2 3 4
Cnocoben  mpumensars | OIIK-3.1 JlemoHcTpupyeT 3HaHWE (QyHIaMEH-
1. OIIK-3 COOTBETCTBYIOIMI  GU- | TajbHBIX 3aKOHOB TPUPOIBI M OCHOBHBIX (H-
3MKO-MaTeMaTHYECKHH 3UYECKUX U MATEMATHYECKUX 3aKOHOB
annapar, METOIBI aHald- | OITK-3.2 IlpumeHseT (U3UUECKHE 3aKOHBI U
3a M MOACIHUPOBAHUA, | \/arenaTuyeckne METOMB! [T PEINEHHS 3a71ad
TEOPETUYECKOrO M IKCIIe-
PHMEHTATBHOrO  HoCTIe- TEOPETUYECKOr0 U IPUKIJIAJHOTO XapaKTepa
NOBAHHS TPH peIICHHH OIIK-3.3 Beibupaet METO/Ibl MOLE/HPOBAHNS
npodeccHonanbEpx  3a- | 1 CPEACTBA M3MEPEHUIE JUIs POBENICHHS JKC-
Ay MepUMEHTaJIbHBIX HCCIEAOBAHUNA MpH pele-
HUH MTPO(HeCCHOHANIBHBIX 3a/1a4
Cnocoben  moaroro- | [IK-2.1. Bemonuser odopmieHue oryera o
2. [1K-2 BUTh TMPOEKT CHUCTEM | IPOBEACHHOM OOCIIEJOBAaHUU OOBEKTa Karu-
ANEKTPOCHAOKEHUS TaJbHOT'O CTPOUTENILCTBA.
00bekToB KamutanbHO- | [IK-2.2. Brimonuser odopmieHue TexHHYe-
IO CTPOUTENLCTBA CKOTO 3aJ]aHus Ha pa3pabOTKy MPOEKTa CUCTe-
MBI DJIEKTPOCHA0KEHUSI OOBEKTOB KaIllUTallb-
HOT'O CTPOUTENIHCTBA




4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

4.1. OFBEM JUCHUILIVHBI U BUJIbl YYEBHOMN PABOThHI

Ounas ¢popma o0y4eHus1

Bun yueoHoii padoTsl Bcero yacoB | Cemectp |1
1 2 3
AyIMTOpHBIE 3aHATHS (BCEro) o4 o4
B ToM gnce:
Jlexuunu (JI) 18 18
[Tpaxtrueckue 3ansatus (I113), Cemunaps (C) — —
Jlaboparopusie paboTs (JIP) 36 36
KoHTakTHasi BHeayIuTOpHasi pa6ora 1,7 1,7
CamocrosiTesbHas padora odyuawimuxcs (CPO) (Bcero) 52 52
B ToMm uncie:
Kypcosas pabota (KP) — —
Hpyrue Bugsl CPO:
paboTa ¢ NTeKIUAMH, KHWKHBIMH U 3JIEKTPOHHBIMH U C- 29 29
TOYHUKAMHU
IIO/IFOTOBKA K JJAOOPATOPHBIM 3aHSATUSM 10 10
MOITOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
IIO/IFOTOBKA K MPOMEKYTOYHOMN aTTeCcTalluu 10 10
3ader (3) 3 3
IIpomexyTouyHas aTTecTANMA sK3amMeH (D) - -
ITpuem 3adera, yac 0,3 0,3
HUTOrO:
OO6Aast TPYI0eMKOCTh 4acoB 108 108
324Y€THBIX eIUHHUIL 3 3




4.2. COAEPKAHUE JUCHUITJIMHBI
4.2.1. Pa3zgesbl JMCHUILIMHBI, BUIbI Y4eOHOH 1eITeJIbHOCTH U ()OPMBbI KOHTPOJIS

Ounas ¢popma oOyueHus

Buabl yueOHoii nesiTesibHOCTH,
Ne Ne HaumMeHnoBanue pa3jie- | BKJIOYAasi CAMOCTOSITEIbHYIO pa- @opmei Tekymero
ceme- KOHTPOJIsS1 ycIieBaeMo-
n/n cTpa Jia UCHUITHHBI 00Ty o0y4yarommxcs (B 4acax) o
JI JIP | I3 | CPO | Bcero
1 2 3 4 5 6 7 8 9
1. 1 CrpoeHue BeriecTBa Bxopsmmii  TecToBBIi
koHTpostb Ne 1 (1,2,3,4)
4 6 7 17 Omnpoc mo Teme
Keiic-3ananus
3amuTa 7ab. pabot
2. 1 Kommnekcubie coenu- 3amura nab. pabot
HEHUS 2 4 3 9 Ompoc o Teme
Keiic-3aganus
3. 1 OHepreTuka XuMuye- Pemenue 3anay u yn-
CKHX TIPOIIECCOB 2 2 2 6 paxHEHUH
Onpoc no Teme
4, 1 Kuneruka xumMndeckoin TecToBbli KOHTPOJIb
peakuuu Ne2 (1)
2 6 4 12 3amura 1ab. pabot
Onpoc no Teme
Keiic-3ananus
5. 11 PactBopsI TecToBbIi KOHTpOIL No
3(1,2,3)
2 6 8 16 3amuTa jad. pabor
Omnpoc no Teme
Kelic-3amanus
6. 11 OKHCANTENBHO- TecToBBIN KOHTPOIL N
BOCCTAHOBUTENIBHbBIC 4 (1)
peaxnun 2 6 4 12 3amura nab. pabot
Ompoc no Teme
Keiic-3aganus
7. 1 XUMHUSL SIIEMEHTOB 3amura nab. pabot
5 4 11 17 TecToBBII KOHTpOIBL N
5(1)
IToaroroBka gokiajga
8. 1 AHanuTHYecKass XUMUS 3amura nab. pador
2 2 13 17 [ToaroroBka k mpome-
JKYTOYHOH aTTecTalyu
] BueaynuropHast KoH- WHJIUBUyaJIbHbIE U
TaKkTHas paborta 1,7 IPYIIIOBBIE KOHCYJIbTA-
LUH
11 IIpomexyTouHas arre- 0.3 Jauer
cranus
HUTOTO: 18 36 - 52 108




4.2.2. JIeKIIMOHHBIH KypC

Ne | HaumeHoBaHue HanmenoBanue Te- (Cojep:kaHue pa3jesia B IMAaKTHYe- Bcero ua-

n/m | pasaeja JMCHUII- MBI JIeKIINH CKHMX eJIMHHIAX COB
JIMHBI 0DO

1 2 3 4 5
Cemectp I
1. | Crpoenue BBeneHue B Heopranu- [COBpeMEHHas MOJIENb CTPOEHUS aToMa.
BeIlleCTBa neckyto xumuto. Oc-  [KBanToBsie uncna. CTpoeHUE 3IEKTPOH-
HOBHBIE IIOHATHUS U HBIX 000s10ueKk aToMOB. CTpoeHue s1pa u
BAKOHBI XUMUHU. aJMoaKTUBHBIE MpeBpauienus. [lepuo- 4
XuMuUecKas Ipupojia |[IMYeCKUH 3aKOH U CUCTEMa 3JIEMEHTOB
pemiecTB. CTpoeHue JT.1.Menneneesa. [Ipupona xumuueckoi
AToMa M XUMH4ecKass  (cBs3H. KoBaneHrtHas cBs3b. [ mOpunnza-
CBSI3b. ust opoUTasIei.

2. | Kommnekcnsle co-  Kommuekcusle coenu- (Teopus Bepuepa. Homenknatypa koM-

€AMHEHUs HEHUs IUIEKCHBIX coennHennil. Kimaccuduka- 2
111 KOMIUIEKCHBIX COETMHEHHH.

3. | OHepreruka xumu- [OCHOBBI XMMHUYECKOM  [(OCHOBHBIE OHATH. [IlepBoe Havao 2

YECKUX MIPOLECCOB  TE€PMOJAMHAMUKHU repMoauHaMUKH. 3akoH I'ecca. Bropoe
HaYaso TepMoauHaMuKu. Hampasienue
CaMOTIPOU3BOJILHOTO MPOTEKAHUS TIPO-
mecco. DHeprus [ mbo6ca.

4. | Kuneruka xumuue- [Xumudeckast KWHETH- [CKOPOCTh peaKIMU.3aBUCUMOCTh CKOPO- 2

CKOH peakuuun Ka: CKOPOCTb PEaKLIMM (CTH peakUuu OT KOHLeHTpauuu. Mose-
1 METOJIbI €€ Peryiu-  [KyJSpPHOCTb U MOPSIOK PEaKIMU. 3aBH-
pOBaHUsI, KoyiebaTenb- (CHMOCTb CKOPOCTH OT TEMIIepary-

Hble peakuuu. Xumu-  pbl.KaTanutuueckue peakuuu. Xumude-
Heckoe U (hazoBoe CKOE paBHOBECHE.
paBHOBecue. Katanu-
BATOPHI M KaTauTH4e-
CKHE CHCTEMBI.

5. | PacTBopsI PactBopsl. OOmiMe OO011Me npeCTaBIeHUs] O PaCTBOPAX. 2
[IpelCTaBIeHHs O pac- [MexaHu3M 00pa3oBaHHs PaCTBO-
TBOpax. oB.CBoiicTBa pacTBOpOB. PacTBOpHI
PactBopbl. PactBopel  prektpoautoB.I'uaponus coneit. bydep-
BIIEKTPOJIUTOB. HBIE PacTBOPHI. JlucniepcHbIe CUCTEMBI 1
PactBopbl. MoHHOE X KITACCH(HUKATIHS.
[POU3BEACHUE BOJIBI.
['uapoaun3 cosen.

6. | OkucnuTenbHO- OKHUCIUTENbHO- Crenenb okuciaeHus. OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE BOCCTAHOBUTENIBHBIE  [BOCCTAHOBHUTEIbHBIC PEAKLIUU. XapaK- 2
peaxkuuu peakuuu repHbie ocobennoctu OBP. Tumet OBP.

Metonuka coctaBiaerus OBP.

7. | XuMmus 31eMeHToB | XHUMHUS 3JIEMEHTOB S-2JIEMEHTBI. P-3J1€MEHTHI. d-3JIEMEHT 2

8. | AHanuTHueckas Ananutnyeckast xu-  [KauectBennbii ananu3. Konnuectsen-

XUMHUS MU HbIN aHaIN3. UBNKO-XUMUYECKHE U 2

(bu3nUecKre METO bl aHAJIH3A.
HUTOI'O uacoB B cemecTpe: 18




4.2.3. JIabopaTopHbIii NPAKTHKYM

Ne | HaumeHoBaHue HanmenoBanmue 1a60- Conep:xanue J1a00paTOPHBIX Bcero
n/nm | pasaesa JUCHMII- paTopHoii padot 4acoB
JINHBI padoThI 0®0

1 2 3 4 S

Cemectp Il
1. | Crpoenue BemectBa | OCHOBHBIE KJIACChI HE- [IpaBuna paboThl B 1abopaTOpuu.
OpraHNYeCKON XUMUU WuctpykTax 1no TexHuke 6e3omnac-
HOCTH. M3ydeHue pacrpeaesieHus
3JIEKTPOHOB 110 OpOUTAISIM, KBaH-
TOBBIE YKCIIA, IEPUOJUIECKOTO 6
W3MEHEHUS CBOMCTB aToMOB. 13y-
YEHUE IPOCTPAHCTBEHHOI'O CTPOE-
HUS MOJIEKYJI C Pa3JINYHBIMU BU-
nmamu cBsi3u. Tect Ne 1.

2. | KommuiekcHsie co- KomnuiekcHsie coequne- | CocTaBieHUs ypaBHEHUE AUCCO-

eANHEHUs HUS LUAlMU U COCTaBJICHUS HA3BaHUS 4
KOMIUIEKCHBIX coeiuHeHui. Onpe-
nenenust Ky

3. | DHepreTuka Xumu- | - Pacuer TemnoBbix 3QexToB, u3-

YECKUX IPOLIECCOB MEHEHHUS SHTPOIHUU U TEPMOINHA- 4
MUYECKHUX MMOTEHIINAJIOB XUMUYE-
CKHX MPOIIECCOB.
4. | Kuneruka xumnue- | CKOPOCTb XUMHUYECKUX | PacdeTsl ckopocTel peakiuii B 3a-
CKOH peakuuu peaxkuuil. BHCUMOCTH OT Pa3jINYHBIX yCJIO-
BUI (IpUpOJa U KOHLIEHTPALIUS
Karanus. pearupyrouux BelecTB, TEMIIepa- 6
Typa). PacueTsl cmenenns xumu-
XHWMHYECKOE PaBHOBE- YECKOr0 paBHOBECHS B 3aBUCUMO-
cue. CTH OT pa3in4HbIX (pakTopoB. Tect
Ne 2.
5. | PacTtBOpHI Peaknuu B pacTBOpax Pemrenne 3amau Ha BbIUKCIIEHUE
AIIEKTPOJINTOB. KOHIIEHTpALMU pacTBOpPoOB. Jlucco-
Uanys KUCIIOT, OCHOBAHUM, COJICH
I'maponus coneit B BOAHBIX pacTBopax. CocTaBie- 6
HUSI HOHHBIX PEaKINH U ypaBHE-
HuW. ['uaponusa pa3nuuHbIX TUIIOB
cosrerd. Tect Ne 3.

6. | OxucnurenbHO- OxucauTenpHo- CocraBieHne ypaBHEHUN OKHCIIN-
BOCCTAaHOBUTEJIbHBIE | BOCCTAHOBUTENbHBIE pe- | TEIbHO-BOCCTAHOBUTENIbHBIX PEeaK-
peakiuu aKINHU LIUU METOJIOM BJIEKTPOHHOTO Oa- 4

JIAaHCA ¥ METOJIOM TOJIYPEAKIU.
Tect Ne 4.
7. | Xumus anemeHnToB | KauecTBeHHbIE peakluy | S-3JIEMEHTBI. P-3JIEMEHTHI. d- 4
Ha aHUOHBI aneMmeHT. Tect Ne §.

8. | AnanuTnyeckas KauecTBeHnHslli 1 OCHOBHBIE OHATHS KAYECTBEHHO-

XUMUS KOJIMYECTBEHHBIN aHAJIU3 | IO aHaJIu3a 2




\ HNTOI'O gacoB B ceMecTpe:

36

4.2.4. IlpakTryeckue 3aHATHS

I1o naHHOW JUCLUIIIMHE HE IPEIIIONIaratoTCs

4.3. CAMOCTOATEJBbHASA PABOTA OBYYAIOIIIUXCHA

Buasr CPO
Ounas popma o0yueHust
Ne HaumeHnoBanue pa3aesia Ne Bcero
n/n Ill/lClII/lH.]]l/IlE)bI ! n/m Bujer CPO 4yacoB
1 2 3 4 5
Cemectp |1
1. | Crpoenue BeniecTBa 11 Pabora ¢ KOHCTIEKTOM, KHUT'aMU U AJIEKTPOHHBbI-
MU UCTOYHHKAMHU 7
1.2 [ToaroroBka k 1a00PaTOPHOMY 3aHSITHIO
1.3 ITonroroBka K TeKyIemMy KOHTPOJIIO
2. | KommnekcHeie coenu- 2.1 Pabora ¢ KOHCTIEKTOM, KHUT'AMU U 3JIEKTPOHHBbI-
HEHUS MU UCTOYHHKAMHU 3
2.2 [TonroroBka K 1a00pPaTOPHOMY 3aHSITHIO
3. | DHepreTuka Xumuye- 3.1 Pabora ¢ KOHCTIEKTOM, KHUT'AaMU U 3JIEKTPOHHBbI- 5
CKHUX ITPOLIECCOB MU UCTOYHHKAMHU
4. | Kuneruka xumuueckoit | 4.1 Pabora ¢ KOHCTIEKTOM, KHUT'AaMU U 3JIEKTPOHHBbI-
peakuuu MU UCTOYHHKAMHU 4
4.2 [ToaroroBka K J1abOpaTOpHOMY 3aHITHIO
4.3 ITonroToBKa K TEKyIIEMY KOHTPOJIIO
5. | PactBOpHI 5.1 PaboTa ¢ KOHCTIEKTOM, KHUTAMHU U 3JIEKTPOHHBI-
MU UCTOYHHKaMHU 8
5.2 [TonroroBka k 1a00paTOPHOMY 3aHSITHIO
5.3 ITonroTroBKa K TEKyIeMy KOHTPOJIO
6. | OxucnurenbHO- 6.1 Pabota ¢ KOHCTIEKTOM, KHUTAMU U AJIEKTPOHHBI-
BOCCTAHOBUTEJIbHBIE Pe- MU UCTOYHHKaMHU 4
aKIHU 6.2 [ToaroroBka K J1abOpaTOpHOMY 3aHITHIO
6.3 ITonroTroBKa K TEKyIeMy KOHTPOJIIO
7. | XuMHs 2JIEMEHTOB 7.1 PaboTa ¢ KOHCTIEKTOM, KHUTAaMHU U 3JIEKTPOHHBbI-
MU UCTOYHHKaMHU
7.2 [ToaroToBka K J1abOpaTOpHOMY 3aHITHIO 11
7.3 IToaroroBka moxianma
7.4 IToaroroBka K TEKymemy KOHTPOJIIO
8. | Anamutnueckas xumus | 8.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMU U JI€KTPOHHBI-
MU HCTOYHUKAMH 13
8.2 [ToaroToBka k 1a00paTOpHOMY 3aHITHIO
8.3 [ToaroToBKa K MPOMEKYTOYHOM aTTECTAINH
HUTOI'O yacoB B cemecrtpe: 52




5. HIEPEYEHb YYEBHO-METOJAUYECKOI'O OBECHEYEHHS 151 CAMOCTOSI-
TEJBbHOU PABOTBHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

5.1. Meroanveckue yKa3aHusi VIl MOATOTOBKHU K JEeKIHMOHHBIM H J1A00PATOPHBIM 3aHATH-
SIM 110 JUCHHUILINHE «XUMHUA»

OOy4eHue CKJIaAbIBACTCS M3 ayJUTOPHBIX 3aHATUM, BKIIOYAIOIIMX JIEKUIMOHHBIA KypC U
1a0opaTOpHbIE 3aHATHUS, U CAMOCTOSITENbHOM paboThl. OCHOBHOE yueOHOE BpeMsl BhIJEAETCS Ha
71a00paTOpPHbIE 3aHSTHSI, HA KOTOPBIX OTpadaThIBAIOTCS PEIICHUS CUTYAl[MOHHBIX 3a/]a4, BBINOJI-
HSIOTCS TaOOpaTOpHbIE padOThI ¢ 3aKpeIICHUEM NPAaKTUYECKUX HABBIKOB, PELIAIOTCS TECTOBBIE
3a/1aHMUSL.

[To xaxxgomy pasneny pa3paOoTaHbl METOJUYECKHE PEKOMEHIALMH sl O0y4yaroIIHUXcCsl.
Pabora obydatomierocs B rpyrie GOpMHPYET YyBCTBO KOJUIEKTUBHU3MA H KOMMYHUKA0ETIHbHOCTb.

Texkylmuii KOHTPOJIb YCBOEHUS IIPEIAMETA ONPEAEIAETCS YCTHBIM OIIPOCOM B XOJ€ 3aHATUH,
IIPYU PELLIEHUU TUIIOBBIX CUTYAIlMOHHBIX 3aj[ay, TECTOBBIX KOHTPOJBHBIX 3a/laHUi U NP BHIIOJI-
HEHMU KOHTPOJIBbHBIX PA0OT.

[To oxoH4YaHMU Kypca IPOBOAUTCS FK3aMEH, BKIIIOYAIOLIHI:

— cobeceloBaHMe MO0 TEOPETUYECKUM BOIPOCAM JIUCLUIIIINHBI;

— pelIeHre CUTYaIlMOHHBIX 3aja4, BKJIIOYas TPAKTOBKY pe3yJIbTaTOB JIAOOPATOPHBIX U HH-
CTPYMEHTAJIBHBIX UCCIIEOBAHUH.

5.2. MeTtoguveckne yKa3aHus JJsl NOATOTOBKH K CAMOCTOSITE/ILHOI padoTe 00y4YaroIuxcst
Mo JUCHUIIHHE «XUMUD)
CogepxaHrie BHEAyTUTOPHON CaMOCTOSTENbHON paboThl 0OydYaromuXcsl M0 AUCHUILTHHE «XH-
MHS» BKIIOYAET B ce0s Pa3JINYHBIC BUABI JCATCIbHOCTU!

— uTeHHue TeKcTa (yueOHHKA, TEPBOUCTOYHHKA, TOTIOTHUTEIHLHON JTUTEPATYphl);

— COCTaBJICHUE IUIaHA TEKCTa;

— KOHCIIEKTHPOBAaHUE TEKCTA,

— paboTa co cIoBapsIMH M CIIPaBOYHUKAMU;

— TMOJTOTOBKA K JIabopaTopHOii paboTe;

— TMOATOTOBKA K KOHTPOJIbHBIM paboTam;

— paborta ¢ IeKTPOHHBIMHA UH()OPMAIIMOHHBIMU PECYpCaMu;

— IIOAroTOBKA K TECTOBBIM 3a1aHUAM.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' M

No . Bcero
u/n Buabl yueOHoii padorsl O0pa3zoBaTebHbIC TEXHOJIOTHHT 4ACOB

1 2 3 4

1. | JIexmus: KoMIuiekCHEIE COETUHEHUA Jlekuus - BU3yanuzanus 2

2. | Jlekuus: PactBOphI Jleknus - Bu3yanusanus 2

3. | Jlekmust: OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHBIC 2

Jleknus - Bu3yanusanus
peakuuu
4. | JlaboparopHas pabota 2. Kunetuka xumunye- | [IpakTuyeckue MeTozbl BEIpaOOTKH 6
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CKHUX pEaKIHil poeCCHOHATBHBIX YMEHUI
Jlaboparopuas pabota 7. OKUCIUTEITHHO- [IpakTudeckre MeTOIbI BRIPAOOTKH 4
BOCCTAHOBUTEJIbHBIC pPEaKIUU npoeccnoHaTbHBIX YMEHUN
JlaGoparopnas padota 9. KadectBenusie pe- | [IpakTrueckue MeTo b BRIPAOOTKH 4
aKIIMY HA QaHHOHBI npoeccnoHaNbHBIX YMEHUN

7. YYHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHUE
JUCHUITTIMHBI
7.1. IlepeyeHb OCHOBHOM U 10IOJIHUTEIbHON y4eOHOM JINTepaTypbl

CnHcoOK OCHOBHOM JINTEPAaTyPhI

Axumos, JI. Y. Xumus : yueonoe nocodue / JI. . Akumos, A. U. ITaBnoB. — Cankr-IletepOypr : CaHkT-
[eTepOyprckuii rocynapcTBEHHBI apXUTEKTypHO-CTpouTenbHbIH yHIBepcuteT, ObC ACB, 2011. — 142 c.
— ISBN 978-5-9227-0291-1. — Tekct : snextponnsldi // Lludposoit oOpazoBatenbHblil pecypc IPR
SMART : [caitr]. — URL.: https://www.iprbookshop.ru/19054.html — Pexwum mocTyma: ajsi aBTOPU3UD.
I0JIb30BATEIICH

I'puropeesa, JI. C. Xumus B cTpoutenbeTBe © Kype sekmnuit / JI. C. I'puropbeBa. — MockBa : MOCKOBCKHIA
rOCYJapCTBEHHBINH cTpouTenbHbIN yHUBepcuteT, ObC ACB, 2010. — 104 c. — TekcT : dNIeKTPOHHBIN //
Ludposoii 00pa3oBaTeIbHbIH pecypc IPR SMART : [cair]. — URL.:
https://www.iprbookshop.ru/16316.html — Pesxum noctyma: 1uis aBTOpH3Up. MOJb30BaTENEH

I'puropeesa, JI. C. XuMus B cTpouTenbCTBE : yueOHOe mocodue / JI. C. I'puropseBa. — MockBa : MOCKOB-
CKHMI TroCyJlapCTBEHHBIH CTPOUTENbHBIA yHUBepcuTeT, Al [lu Dp Menua, 36C ACB, 2017. — 173 ¢c. —
ISBN 978-5-7264-1443-0. — Texkcr : anexktponHsblii // Ludposoit oOpazoBarenbhblii pecypc [PR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/60767.html . — Pexxim mocTyma: Uit aBTOPU3HP. TOJIB30Ba-
Tenen

Kosansuykosa, O. B. Xumust : yuebHoe niocooue / O. B. KoBansuykosa, O. A. Eroposa. — Mocksa : Poc-
CUICKUI yHUBEpCUTET IpyKObl HapooB, 2011. — 156 ¢. — ISBN 978-5-209-03615-9. — Texkcr : snek-
TponHsIii // Llndposoii odpazosarenshblii pecype [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/11429.html — Pexxum noctyma: 1uis aBTOpHU3UP. MOJIb30BaTENEH

KouetkoB, B. A. Xumus B ctpoutensctBe. llonmmMepsl, miacTMaccsl, Kpacku : yueOHoe mocodue / B. A.
Kouetxos, B. B. BoponkoBa. — MockBa : MOCKOBCKHIT TOCYAapCTBEHHBIN CTPOUTEIBHBIN YHUBEPCUTET, Al
I[Iu Op Memua, ObC ACB, 2015. — 186 c. — ISBN 978-5-7264-1088-3. — TekcT : 3J1eKTPOHHBIH //
Hudporoit o0pa3oBaTenbHbIN pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/35442.html — Pexxum nocryna: ist aBTOpU3Up. MOJIb30BaTENCH

Jlucos, H. U. Xumus : yue6HOe nocodue / H. U. Jlucos, C. U. TromenneBa. — 2-e u3a. — Camapa : Ca-
MapcKUi TocyJapcTBeHHbIN TexHuueckuii yauepcureT, ObC ACB, 2017. — 120 ¢. — TeKcT : 2JIeKTpoH-
weid  //  ludpoBoit  oOpaszomarenbhbiii  pecypc IPR SMART :  [caéit] —  URL:
https://www.iprbookshop.ru/91145.html — Pesxum moctyma: it aBTOPHU3HP. MOJIb30BATEICH

CemenoB, W. H. Xumus : yaeonuk juist By3oB / M. H. Cemenos, U. JI. Ileppunosa. — Cankr-IletepOypr :
XUMUSNIAT, 2022. — 656 c. — ISBN 978-5-93808-389-9. — Texkcr : anekrponnsrii // Lludposoit
obpasoBarenbhblii pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/122441.html —
PexxuM ntoctymna: asst aBTOpU3Hp. NOJIb30BaTeNnei

Yukun, E. B. Xumus : yaeoHoe nocodue / E. B. Unkun. — Tomck : TOMCKH#T rocy1apCcTBEHHbIN YHUBEPCH-
TET CUCTEM YIPABICHUS U PaJN03IeKTpOHUKH, b Kontent, 2012. — 170 ¢. — ISBN 978-5-4332-0034-0.
— Texct : snextponnsi // LludpoBoit obpazoBarensHbli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/13873.html — Pexkum gocTyma: [uist aBTOPHU3HP. TOIH30BATENEH

CnHcoK 10NOJHATEIbHON JTUTepaTypbl

Anppeesa, H. A. Xumus nieMeHTa 1 BSOKYIIMX BEIIECTB : yueOHoe mocobue / H. A. AnapeeBa. — CaHKT-
[etepOypr : Cankr-IleTepOyprckuii rocyJapcTBEeHHBI apXUTEKTYpHO-CTPOUTENbHBINH yHUBEpcHTET, DBC
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https://www.iprbookshop.ru/35442.html
https://www.iprbookshop.ru/91145.html
https://www.iprbookshop.ru/122441.html
https://www.iprbookshop.ru/13873.html

ACB, 2011. — 67 ¢. — ISBN 978-5-9227-0293-5. — Tekcr : anekrponsslii // [ludpposoit oOpasoBareis-
ueiid pecypc IPR SMART : [caiir]. — URL.: https://www.iprbookshop.ru/19053.html — Pexwum mocryma:
JUTSL aBTOPU3HUP. MOJIb30BaTEIICH

10.

Xumus : MeTofauueckue ykazanus / coctaButenu JI. M. Axumos [u ap.], mox penakiueii JI. 1. AkumoB. —
Cankr-IlerepOypr : Cankr-lleTepOyprckuii rocyIapcTBeHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN YHHBEPCHUTET,
ObC ACB, 2013. — 114 ¢. — Texkcr : anexTponnslii // LudpoBoit obpazoBarensHbiid pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/26881.html — Pexxum noctyma: 1uist aBTOpH3HP. MOJIb30BATE-
nen

11.

Xumus : yueonoe mocoodue / A. I'. Kpunesa, JI. I'. Bapcykoga, I'. }O. Bocrpukosa [u ap.]. — 2-e uzm. —
Boponex : BopoHexckuii rocynapcTBeHHbIH TexHuueckui yauepcuter, DbC ACB, 2022. — 131 ¢. —
ISBN 978-5-7731-1050-7. — Tekcrt : anextponnsiii // Lludposoii oOpasosarenshblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/127256.html — Pexxum noctyma: mis aBTOpH3Hp. MOJIH30Ba-
Tenei

12.

XUMUS B CTPOUTENBCTBE : )KYypHAJ J1abopaTopHbIX padoT / coctaBurenu H. . Manssckwuii [u np.], o pe-
nmakmueit 0. B. YctunoBa. — MockBa : MOCKOBCKUM TOCYAapCTBEHHBIN CTPOUTENBHBINA yHUBEpCcHUTET, DbC
ACB, 2014. — 22 ¢. — Texkct : snextponHbIit // I{udpoBoit oOpazoBarenbHblii pecypc IPR SMART
[caiiT]. — URL.: https://www.iprbookshop.ru/30366.html — Pexum mocTyma: st aBTOPH3HP. MOIb30BaTE-

Jnen

7.2. Ilepedens pecypcoB HHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON CETH

«HTEpHETY

http://window.edu.ru - ExnHOE 0KHO IOCcTVyIa K 00pa30BaTENBLHBIM DECYDCAM,

http://fcior.edu.ru - ®eaepanbHblil HEHTP HHOOPMALMOHHO-00PA30BATENBHBIX PECYDPCOB:

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

7.3. UndopManinoHHbIE TEXHOJIOTUH, JTUIIEH3UOHHOE MPOrPaMMHOE 0OecTieueHre

JIMIIeH3MOHHOE POrpaMMHOE 00eCTIeUeHHe

PexBU3UTHI TUTIEH3HI/ TOTOBOPOB

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.

Wnentudukarop noanucuuka: 1203743421
Cpox newictBus: 30.06.2022

(mponyieHe MOANNUCKH)

MS Office 2003, 2007, 2010, 2013

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

Jlutiensust GeccpouHast

Hudposoii 00pa3oBaTeNbHBINA pecypc
IPRsmart

Jlunensuonnslit toroop Nel 1688/2411 ot
21.08.2024 1.
Cpoxk genictBus: ¢ 01.07.2024 o 30.06.2025

becmiatroe 110

Sumatra PDF, 7-Zip
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8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

8.1. TpeOoBaHus K ayIMTOPUAM (MIOMEILEHUAM, MECTaAM) /IJIsl IPOBEACHUS 3aHSITHIA:
1. VueOnast ayautopust [UTsl MPOBEACHUS 3aHITUN JICKITMOHHOTO THIIA:
- Ha0Op JIEMOHCTPAIITMOHHOTO 00OPYIOBAHKS M YI4EOHO-HATJISAHBIX TTOCOOUH, 00€CIIeYnBAFOIINX
TEMaTUYECKHUE WILTIOCTPAINH: IIPOSKTOP, SKPaH, HOYTOYK;
- CIIeIUaIM3UpOBaHHas MeOesIb: CTOJ MPENOIaBaTeIbCKUI, CTYII JJIs IIPEroAaBaTelis, CTON yue-
HUYECKUI, CTYNl yYCHUYECKH, TOCKa YIeHUYeCcKas1, TyMmOa Kadeapa.

2. YueOHasi ayAuTOpHs U MPOBEACHUS 3aHATUN JTa0OPaTOPHOTO THIA, TPYNIIOBBIX ¥ WHIAWBH-
JyaJlbHbIX KOHCYJIbTAllUH, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON aTTeCTalUHU:

- TexHuueckue cpeacrtsa ooyuenusi: monurop Acer TFT 17, cucremnsiii 6mok iRu Ergo-Corp
121W

- CIELUAIIM3UPOBAHHAS MeOelb: JOCKAa YYEHHYECKasl, CTOJIbI OJHOTYMOOBBIE, CTOJIBI y4YE€HHYE-
CKUE, CTYJIbsl MATKUE, CTYJIbsl YUEHUUYECKHUE.

BLI[[eJ'IeHHI:Ie CTOSIHKHU aBTOTPaHCIIOPTHBIX CPEACTB IJI1 HHBAJIUIOB,
JA0CTaToO4YHasA UpHUHA ABEPHBIX IPOEMOB B CTCHAX, JICCTHUYHBIX MapH.Ieﬁ, IomaaokK

3. [TomenreHne 1Jisi CAMOCTOSITEILHOI PadoThI

buéamnoreyHo-N31aTEIBLCKUIA LIEHTP

OTtaes 00cTyKUBAHUS EYATHHIMH H3TAHUSAMHU

TexHuueckue cpercTBa 00ydeHus, cayxaliue Ui IpeocTaBlIeHus yaeOHoH nHpopMaum
00JbIION ayAUTOPHH:

OkpaH HacTeHHbIH Screen Media 244/244 kopmnyc 1106

[TpoexTop BenG MX660P 1024/7683200 LM

Hoyt6yk LenovoG500 15.6°

PaGouue cromnst Ha 1 mecTo — 21 mrT.

Crynpg — 55 wr.

buéamnoreyHo-u31aTEIBCKUNA IEHTP
Otaen 00ciay;KMBaHNUS 3J1eKTPOHHBIMM U31aAHUSIMH
TexHUUecKue cpecTBa 00ydeHus, CiyKalue 1 IpeAocTaBlIeHus yueOHoi nHpopMmaiu
00JbIION ayIUTOPHH:
WutepaktuBHas cucrema Smart Bord 480 - 1 mt.
Monutop Acer TFT 19 — 20 wr.
Mouutop View Sonic - 1 mir.
CereBoritepmunanOfficeStation -18 .
IlepconanbHbIN KOMIBIOTEP Samsung -3 IIT.
M®V Canon 3228(7310) — 1 .
M@V SharpAR-6020 — 1 miT.
[MpunTtep Canon i -Sensys LBP 6750 dh — 1 mrT.
Criermanu3upoBaHHas MeOeb!
paboune cTonbl Ha 1 MecTo — 24 miT.
CTyJbs — 24 WT.
bubanoreyHo-u3nareJbCKMM HEHTP
Nudpopmannonno- oudauorpadpuueckuii oraesn
13



KommprioTepHast TEXHUKA C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTH «HTepHeT» n obecneueHneM
JIOCTYTIa B 3JICKTPOHHYIO HH(MOpMaImoHHo-00pazoBatenbHyto cpeny PI'bOY BO «CeBKapl Ax:
[TepconanbHbIN KOMIBbIOTEP — 11IIT.

Ckanep EpsonPerfection 2480 photo

Moy MFC 7320R

Crneunanu3upoBaHHasi MeOeIb!

PabGoune cronsl Ha 1 MecTo - 6 HIT.

Crynbs - 6 mT.

Brinienennbie CTOSSHKY aBTOTPAHCIIOPTHBIX CPEJICTB /ISl MHBAJIUIOB;

JIOCTAaTOYHAs MIMPUHA JIBEPHBIX IPOEMOB B CT€HAX, JJECTHUYHBIX MapIIe, IUIOMIAI0K

8.2. TpeGoBanus k 000py0BaHUIO PA00OYMX MeCT NPenoaaBaTe s u 00y4YaAIUXCS

1. pabouee MecTO MpernoaaBaTeisl, OCHAILIEHHOE KOMIIBIOTEPOM C JIOCTYNOM K ceTh MHTepHer;
2. paboune MecTa 00yJarOIMXCsl, OCHAIICHHBIE TAOOPAaTOPHBIMH CTOJIAMH, CTYJIBSMU ;

8.3. TpeGoBanus K cieUAJIU3UPOBAHHOMY 000PY/I0BAHUIO:

1. JJabopaTopHOE 000pyIOBaHHE: CTOJBI JTAOOPATOPHBIE JJIT XUMUYCCKUX HCCIICIOBAHUH,
CTYJIbs Ta0OopaTOpHbIe 0€3 MOATIOKOTHHUKA, BBITSHXKHBIC MIKA(bI, IITATUBBIL, CHIUPTOBKH, MEIIAJIKH-
MarHuTHBIE, IITIATETH, JIEKTPOIUIUTKA.

2. JlabopatopHas mocyna: ¢happopoBble THUTIH, SKCUKATOPBI, CTEKJISHHbIE CTaKaHbI BMe-
ctuMocThio 250, 100 u 50 My, MepHbIe TUAUHAPH BMecTUMOCTBIO 250, 100, 50 u 10 mi1, uaau-
KaTopHass Oymara (yHUBepcalibHasi, KpaCHBIA JaKMyC, CHHUH JaKMycC), CTCKISIHHbIC MAJOYKH,
CTEKJITHHBIC TIPOOUPKHU, OIOPETKH BMECTHUMOCTBIO 25 MII, KamnejabHbI€ MUIETKH, MUTMETKH, PO-
MBIBAJIKH, MEpHbIE KOJObI BMecTUMOCThIO 50 mi1, ciiproBsie TepmomeTprl 0-100°C, muneTku
Mopa BMecTuMOCThIO 10 MJ1, KOHUYECKHE KOJIOBI /U1 TUTpOBaHus BMecTuMocThio 100 1 250 mi.

3. X¥uMHUYeCKHEe PEaKTUBBI COTIACHO JIADOPATOPHOMY MPAKTUKYMY.
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9. OCOBEHHOCTH PEAJIM3ALIMU JUCHUIIJIMHBI JISA THBAJINJ1OB U JINI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Jlna obecrieyeHusi 00pa30BaHUs WHBATUAOB U 00YUYaIOIIUXCS C OrpaHUYCH-
HBIMH BO3MO’KHOCTSIMM 37I0pOBbsI pa3palarbiBaeTcs (B ciaydae HEOOXOJUMOCTH)
aJlarTUpOBaHHas oOpa3oBaTelibHAsl IPOrpaMMa, MHAWBHUYAbHBIM y4eOHBIN IJ1aH
C Y4E€TOM OCOOEHHOCTEHN MX MCUXO(U3NUECKOrO Pa3BUTHUS U COCTOSHUS 370POBbS,
B YAaCTHOCTHU NPUMEHSAETCA MHAMBUAYAJIBHBIM MOAXOA K OCBOCHHUIO AUCIUIUIMHBI,
VHAMBUIyaJIbHbIE 3aJlaHus: pedeparbl, MUCbMEHHbIE pa0OThl U, HAOOOPOT, TOIBKO
YCTHBIE OTBETHl W JUAJIOIM, WHAWBHUIyaJIbHBIC KOHCYJIBTALlMH, HCIIOIb30BAaHUE
JTUKTO(POHA U IPYTHX 3aIHMCHIBAIONINX CPEACTB JJIs1 BOCIPOU3BEICHUS JIEKIIMOHHO-
r0 U CEMHUHAPCKOI0 MaTepuaia.

B nensax obecrieueHust oOy4arOIMXcss MHBAIHUIOB U JIUI] C OTPaHUYEHHBIMH
BO3MOYKHOCTSIMU 3/I0POBbSl KOMILIEKTYETCS (DOHJ OCHOBHOW Y4YEOHOW JUTEpATy-
pOii, aTallTUPOBAHHOM K OIPaHUYEHUIO 3JIEKTPOHHBIX 00pPA30BATENbHBIX PECYPCOB,
JOCTYN K KOTOopbIM opranuszoBaH B bUIl Axanemun. B Oubnmortexe mpoBoasTCs
WHIUBUYAJIbHBIE KOHCYIbTAI[MU JJIsl JAHHOW KaTeropuu MOJIb30BaTENEH, OKa3bl-
BaeTCs IOMOIb B PETUCTPALMM M HCIOJIb30BAHUM CETEBBIX M JIOKAIBHBIX 3JICK-
TPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, MPEJOCTABIAIOTCA MECTa B UYUTAJIbHOM 3a-
Je.
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MO TUCLUATIJINHE

OOHJI OHEHOYHBIX CPEACTB

XUMUS
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1. MACIOPT ®OHJIA OUEHOYHBIX CPEJICTB IO
JTUCLMITJIMHE

XUMHUA

1. Komnerenuun, popmMupyemblie B mpouecce n3y4eHusi AUCHUTIIHHBI

HNupexc ®opMyJIMPOBKA KOMIIETEHUMHU

OI1K-3 CriocobeH IpUMEHSITh COOTBETCTBYIOLINI (PHU3HKO-MaTeMaTHUECKUH anmapar,
METO/Ibl aHAIN3a M MOJCITUPOBAHUS, TEOPETHYECKOTO U SKCIEPUMEHTAIBHOTO
WCCIICIOBAaHMS [TPH PELICHUN PO(ECCHOHATBHBIX 3a1a4

[1K-2 Crioco0eH MOATOTOBUTH MPOEKT CUCTEM JIIEKTPOCHAOKEHHsS] OOBEKTOB Kallu-
TaJIbHOTO CTPOUTEIHCTBA

2. JrTansl (l)OpMI/lpOBaHI/IH KOMIIETCHIUU B MMPOUECCEe OCBOCHUA TUCHUITJIUHBI

OcHOBHBIMH 3TaniaMu (HOPMHUPOBAHUS YKA3aHHBIX KOMIIETEHIIMN TPU U3yISHHUU 00 Y-
YAIOMUMHUCS JUCIUTUIMHBI SBISIFOTCS TIOCIICIOBATEIPHOE U3YUYCHUE COICPIKATEIILHO CBA3aHHBIX
MeXIy co00M pa3ziesioB (TeM) yueOHbIX 3aHATui. M3yueHnue kaxxaoro pasziena (TeMbl) Mpeo-
JaraeT OBJIJICHUE O0YYAIOIIUMUC HEOOXOUMBIMU KOMITETEHIIUAMU. Pe3ynbrat artecraiuu
00y4aroluXxcs Ha pa3IMYHbIX 3Tanax GOpMUPOBAaHUS KOMIETEHIIUN TOKa3bIBAET YPOBEHb OC-
BOCHHS KOMITIETEHIIMI CTYICHTaMHU.

OranHocTh (pOpMHUPOBAHUS KOMIIETEHIIMI MPSIMO CBsI3aHA C MECTOM JIUCLUIIIIMHBI B 00-
pa3oBaTeNbHOI MporpaMmme.

n/m Paznennl (TeMbl) AMCIUATI- dopmupyemMblie KOMIIETeHIIMHU (KOAbI)
JIMHBI OIIK-3 IK-2

1. CrpoeHue BeniecTBa + +

2. KomMimiekcHbIe coeTMHEHUS + +

3. OHepreTuka XUMHYECKHUX Mpo- + +
LIECCOB

4. KuHeTnka XuMHU4eCKON peakuun + +

S. PacTtBopbt + +

6. OKHCITUTEITEHO- + +
BOCCTAHOBUTEIIbHBIEC PEAKIIUU

7. XUMUs 2JIEMEHTOB + +

8. AHanmuTUYeCKast XUMHUS + +
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3. [Toka3aTeiu, KPpUTEPHUHU H CPEICTBA OLIECHUBAHUS KOMIIETeHIIMI, JopMHUpPYyeMbIX B IIpoLecce M3y4YeHUs: TUCIUININHBI

ILnanupyembie
pe3yJbTaTbl 00y4eHust
(TmoKa3zareyv J1O0CTHKEHUsI
3aIaHHOT0 YPOBHSI OCBOe-
HUSI KOMITETeHMii)

Kputepuu oueHnBaHusi pe3yJibTaToB 00y4eHUs!

Cpencrsa onieHMBaHUA
pe3yJbTATOB 00yUeHust

HEYI10BJIETB.

Y/OBJIETB.

XOpOILO

OTJINYHO

Texkymit
KOHTPOJIb

IIpomexyTounas
arrecTauys

OIIK-3 Cnioco0OeH MpuMEeHATh COOTBETCTBYIOIINN (PU3NKO-MAaTEMATUIECKUIA amapar, METO/Ibl aHAIN3a U MOACTHPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEH-
TaJIBHOT'O UCCIIE0BAHMS TP PELICHUH IPO(QEeCCHOHANBHBIX 3a7a4

OIIK-3.1. JlemoHcTpUpY-
eT 3HaHWe (QyHIaMEH-
TAJIBHBIX 3aKOHOB IPHPO-
Ibl 1 OCHOBHBIX (prznye-
CKUX M MaTeMaTUYECKHUX
3aKOHOB

He3nanue ocHOBHBIX
MOHSATUN U METO/IOB
OCHOBHBIE (pr3HUe-
CKHE SIBJICHHS U 3a-
KOHBI MEXaHHUKHU; OC-
HOBHBIE 3aKOHBI He-
OpPraHuYeCcKOu 1
aQHAJTMTUYECKOMN XHU-
MUH, KJ1accuduka-
LIMIO U CBOMCTBA XU-
MUYECKHUX dJIEMEH-
TOB, BEILIECTB U CO-

YacTuuHble 3HaHUS

OCHOBHBIX MOHSTHU U

METOJIOB OCHOBHBIC
busznvecKue SBICHUS
Y 3aKOHBI MEXaHWKH,
OCHOBHBIC 3aKOHBI
HEOPraHUYECKOU 1
AHAJTUTHYECKOU XU-

MHU, KJ'IaCCI/I(l)I/IKaI_[I/IIO

U CBOMCTBA XMMHYE-
CKHUX DJIEMEHTOB, Be-

[IECTB ¥ COCIMHEHNH.

Xopollne 3HaHUS
MOHSATUN U METO/IOB
OCHOBHBIE (hpr3nue-
CKHE SIBJICHUS U 3a-
KOHBI MEXaHUKH, OC-
HOBHBIE 3aKOHbI He-
OpraHu4YeCcKOu 1
AHAJTMTUYECKOHN XH-
MHH, KJ1accuuka-
LIMIO U CBOMCTBA XU-
MHYECKHUX DJIEMEH-
TOB, BELIECTB U CO-

OTIn4HBIE 3HAHUSI
MIOHATHH U METO-
JI0B OCHOBHBIE (pH-
3UYECKHUE SIBICHUS
1 3aKOHBI MEXaHH-
K1, OCHOBHEIE 3a-
KOHBI HEOpraHuye-
CKOH U aHAJIUTHU4Ye-
CKOM XMMUH, KJac-
CUPUKALINIO U
CBOMCTBA XUMHYE-
CKMX DJIEMEHTOB,

eJUHEHUN. e IUHEHUN. BEIIECTB U COCIH-
HEHUM.
OIIK-3.2. [Tpumensier|He ymeer u He rotoB |[locpencTBeHHbIM Xopowmmii ypoBeHb |OTINYHBIN ypoO-
dusnueckne 3akoHbl 1|ACTIOB30BATE OC-  |YPOBEHb TOTOBHOCTH M|TOTOBHOCTH M YME-  |BEHb F'OTOBHOCTH 1

MaTE€MaTUYECKUE METOJIbI
JUIsL PELIEeHUs 3a1ay Teo-
PETUYECKOTO W IPHUKIAM-
HOT'O XapakTepa

HOBHBIE JIEMEHTAp-
HEIE METOIbI XUMH-
YEeCKOTr0 MCCIeI0Ba-
HHUS BEIIECTB U CO-
eqUHEHUHN.

YMEHHS HCIOJIb30-
BaTh OCHOBHEIC dJIe-
MCHT apHBIG METOAbI
XUMHNYCCKOI'O UCCJIC-
JOBAaHUA BCIICCTB U
COEIUHEHUN.

HUS HCIIOJIB30BaTh
OCHOBHBIE DJIEMEH-
TapHI)Ie METOAbI XU-
MHYECKOTO MCCIIeI0-
BaHUA BCUICCTB U
COCTUHECHUM.

YMEHHS HCIIOIb30-
BaTh OCHOBHEIE
3JIEMEHTApHbBIE Me-
TOJbI XUMHUYECKOT'O
HCCIEIOBAHNS Be-
IIECTB U COSIMHE-
HUH.

ODO0:

- Onpoc no teme 3a-
HATUSA,

- TECTUPOBaHUE,

- 3aIIUTa OTYETOB 10
1abopaTopHbBIM pa-
6oTam

3aueT
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OIIK-3.3. Beibupaet me-
TOJIbl MOJCJINPOBAHUS U
CpeCcTBa U3MEPEHU s
IPOBE/ICHUS SKCIIEPH-
MEHTaJIbHbIX UCCIIE10Ba-
HUU IIPU PELLEHUN IIPO-
dbeccruoHaNbHBIX 32124

He Bnageer uncrpy-
MEHTapHueM JIs pe-
IMIEHUS XUMHYECKUX
3aJ1a4; METOJaMHU
aHanu3a GU3NIECKUX
SIBJIEHUU B TEXHUYE-
CKHMX yCTPOMCTBAx U
cucremax; HHPOp-
Maruel o HazHade-
HHUH U 007aCTAX
MPUMEHEHHUSI OCHOB-
HBIX XUMHYECKHUX
BEIIECTB U UX CO-
eTMHCHUM.

ITocpencrBenHoe Bia-
JIEHUE UHCTPYMEHTa-
pueM i penieHus
XUMUYECKHX 3a]1a4;
METOJaMH aHaJIn3a
(bU3HYECKUX SIBICHUN
B TEXHUYECKUX YCT-
pOMCTBaxX U CUCTEMAX;
uHpopmanueit o Ha-
3HaYEHUH U 00JIaCTSIX
IIPUMEHEHHUS OCHOB-
HBIX XUMUYECKUX Be-
LIECTB U UX COEUHE-
HUH.

Xopouiiee BiasieHue
UHCTPYMEHTapUeEM
JUISL pEIICHUS XUMHU-
YeCKHUX 3aJa4; METO-
namMu aHanuza husu-
JeCKUX ABJICHUU B
TEXHUYECKUX YCT-
pPOMCTBaxX U CUCTE-
Max; nHpopmanuei
0 Ha3HA4YEeHUH U 00-
JIACTSIX MPUMEHEHUS
OCHOBHBIX XHUMHYeE-
CKHX BEIIIECTB U UX
COCIMHECHHMH.

OT1yMyHOE BaJIcHHE
WHCTPYMEHTapHUEM
JUTSL pEIICHUS XH-
MHMYECKUX 3a7a4;
METOIaMHU aHaJIn3a
(bu3nYecKux sBie-
HUHU B TEXHUYECKUX
YCTPOMCTBAX U
cucremax; uHop-
Malei o Ha3HaJde-
HHUU U 00JIaCTIX
MPUMEHEHUS OC-
HOBHBIX XUMHYE-
CKHUX BEIIECTB U UX

COEIUHEHU.

MK-2 Crioco6eH noaroToBUTH MPOEKT CHCTEM 3JIEKTPOCHAOKEHHSI 0O BEKTOB KalMTAILHOTO CTPOUTEIBCTBA

[IK-2.1. Beimosaser
oopmiienue ordera o
IPOBEJEHHOM  00cieno-

BaHUU OOBEKTA.

He criocoben odop-
MHUTB OTYET O IPOBE-
JICHHOM 00CJIe/I0Ba-
HHMHU 00BbEKTa

YacTu4HO MOKET
0(OpPMHUTE OTYET O
IIPOBEJEHHOM 00cIIe-
JIOBaHUU 00bEKTa

B nenom ycnemino
odopMmIIeT OTUYET O
IIPOBEIEHHOM 00-
CJIEIOBaHUH 00BEKTa

Pesynbrar npose-
JNEHHOTO 00CTIe0Ba-
HUS BEPEH, OTYET
copMupoBaH Bep-
HO.

[IK-2.2. Beinonusier
odopMIIeHHE TeXHUYE-
CKOT0 3a/IaHMs Ha pa3pa-
OOTKY MPOEKTa CUCTEMBI
AJIEKTPOCHAOKEHUSI 00B-
€KTOB KallUTaJIbHOTO
CTPOUTENHCTBA

He cnioco6en oopm-
JISITh TEXHIYECKOE 3a-
JTaHUE Ha pa3paboTKy
MIPOEKTa CUCTEMBI
AIIEKTPOCHAOKEHUS
00BEKTOB KalTUTAIb-
HOT'O CTPOUTEITHLCTBA

YacTuHO MOXKET
oopMIIATh TEXHUYE-
CKO€ 33/IaHHE Ha pa3pa-
OOTKY MPOEKTa CUCTEMBI
AIIEKTPOCHAOKEHUSI
00BEKTOB KAMMTATTEHOTO
CTPOUTEINHCTBA

B nenom ycnenso
oopmIIseT TeXHUYe-
CKO€ 3a/IaHHe Ha pa3-
PaboTKy pOeKTa CUc-
TEMBI AJIEKTPOCHA0-
KEHHsI 0OBEKTOB Ka-
MTUTAJTBHOTO CTPOU-
TENbCTBA

Pesynbrar pazpabo-
TaHHOTO TEXHUYe-
CKOTO 3aJIaHHsI TIPO-
€KTa CHCTEMBI AJIeK-
TpocHaOKeHHsT 00b-
€KTOB KalMTAJIbHOTO
CTPOUTEITHCTBA Be-
peH

ODO0:

- Onpoc no teme 3a-
HATUSA,

- TECTUPOBaHUE,

- 3aI[UTa OTYETOB 1O
1abopaToOpHBIM pa-
6otam

3auer
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10.

11.

12.

13.

14.

15.

16.

CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJIEMUA

Kadenpa O6H_[eI/IH)KeHeDHBIX N €CTCCTBCHHOHAYYHBIX TUCHIUITIINH

Bonpocsl K 3auety

00 JUCLUIUINHE XUMUS

. OCHOBHBIE ITOJIOKEHHUS COBpCMCHHOﬁ MOJACIIN CTPOCHHUA aTOMa. 9HepFeTI/I‘{CCKI/Ie YPOBHHU U

NOIYpPOBHU aTOMa; MOPSIOK 3aOJHEHUS IEKTPOHHBIX 000JI0UEK; CIOCOOBI 3aIHCH JJICK-
TPOHHBIX U JEKTPOHHO-Tpaduueckux GopMyi aToMa.

. KBanToBble uncna, ux 3Hauenue, ¢puznueckui cmpici. [Ipunuun [Maynu. [IpuHumMn HaumeHb-

wen sHepruu. [Ipasuna Xynna.

. CoBpemenHas (popMyIupoBKa MEPUOANIECKOTO 3aKOHA U CTPYKTYpa MEPHOAMYECKON CHUCTE-

Mbl JI.1. MenneneeBa. [lepnoaquyHOCTh U3MEHEHHUSI CBOMCTB aTOMOB 3JIEMEHTOB: SHEPrUid
WOHHU3ALMH, CPOJCTBA K AJIEKTPOHY, SJIEKTPOOTPULIATEIIBHOCTH, PAJNYCOB; MEPUOJUNYECKUI
XapakTep U3MEHEHHs] XUMUUYECKUX CBOMCTB 0 IpymnnaM, IEPHUOIaM.

. Tume u XapPaKTCPUCTHUKHU XUMHYECKOM CBS3H: QJICKTPHUYCCKUEC OUIIOJIBHBIC MOMCHTBI, CTCIICHD

MOHHOCTH, HAIllPAaBJI€HHOCTh M HACBIIIEHHOCTb, SHEPTHs U JJIMHA CBsI3U. VlOHHas CBs3b U ee
CBOMCTBA.

. KoBanenrtHas cBs3b 1 ee cBoiicTBa. MexaHU3Mbl 00pa30BaHUs U TUIIBI KOBAJIEHTHOH CBSI3H.

. I'eomeTpuueckoe CTpoOeHHE MOJIEKYJI. G- U M-CBSA3H, TUIBI THOPUAU3ZAIIIH.

. Mertamnueckas cBsA3b. THUIIBI KpUCTAIIIMYECKUX peIETOK. BogopoaHas cBs3b.

. Komnniekcuole coeunennsa. OcHOBHbIE MoJ0XkeHUs Teopun BepHepa. Knaccudukanus koM-

IUIEKCHBIX COCIMHECHUMN. HOMGHKHaTypa, JHUCCOIHAIINS KOMIIJIEKCHBIX COeIUHEHUIA. Komn-
CTaHTa HECTOMKOCTH KOMILIEKCA.

. [lonsiTne 0 BHyTpeHHEN SHEPrHM, SHTAIBIUM, SHTponHuH. TernoBble 3)(PEKTbl XUMUYECKUX

peakmuii. 3akoH ['ecca u crnencTeue u3 Hero. Terora (9HTaIbNUsA) oOpazoBaHusi. CB0OOI-
Has sHeprust ['m06ca. HanpaBieHne XMMUYECKHX peakiuil.

Kunernka xummdeckoi peakuun. @akTopsl, BIUAIOMINAE HA CKOPOCTh XUMHUYECKON PEaKIINK B
TOMOTEHHBIX U FeTepOreHHbIX cHcTeMax. 3aKoH aeicTByromux Macc. [lpasuio Bant-T'odda.
Kartanu3 u karanu3aTopsl.

Xumnueckoe paBHoBecHe. KoHcTaHTa paBHOBecHs. PaKTOPBI, BIUAIOLIUE HA CMEIICHNUE XU-
Muueckoro paBHoBecus. [Ipuanun Jle-Illarense.

OO11ast xapakTepUCTHKa pacTBOPOB. XUMHUUECKask TeOpUs pacTBOPoB. CrIocOObI BBIPAKEHUS
KOHIEHTPALlUU PacTBOPOB: MaccoBas 0I5, MOJISIPHOCTh, MOJISUIBHOCTh, HOPMaJIbHOCTb.
PactBopuMOCTB. 3aBUCMMOCTH PACTBOPUMOCTH TBEP/BIX BELIECTB U I'a30B OT TEMIIEPATYPBHI.
HacpinieHHsle, HeHachIeHHbIe pacTBOPbL. CoNbBaThI, TUAPATHI, KPUCTAIIIOTHAPATHI.
PactBops! 251ekTposinToB. CHiIbHBIE U cllabble AIEKTPOIUTHL. Teopus NIEeKTPOIUTHIECKOM
nuccounanuu Appennyca. CTeneHb M KOHCTaHTa AUCCoMan. BogopoaHbiil mokaszaTenb.
I'upponus coment.

O6mue cBoiicTBa pa3z0aBieHHBIX pacTBOPOB. [IoHIKEHNE TaBIeHHS HACBILIEHHOIO Mapa HaJ
pactBopoM. 3akoH Payns. [loHnkenue TemnepaTypsl 3aMep3aHMsl U MOBBILIEHUE TEMIIEPATY-
poI kunieHus pactopa. Ocmoc. OcMmoTrdeckoe napienue. 3akon Baat-I'odda.
OKHCANTENBPHO-BOCCTAHOBUTENbHBIE peaklnu. CTENeHb OKUCIEHUS, OKUCIUTEIN U BOCCTa-
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HOBUTEIHN; METOAbl COCTABJIECHHSI YPaBHEHUH OKHCIINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMIL.
Knaccudukamms OBP.

17. OcOOEHHOCTH CTPOCHHS aTOMOB, CIIOCOOBI MOJYYEHHUsI, CBOUCTBA S-3JIEMEHTOB M MX COCIH-
HEHUH.

18. OCOOEHHOCTH CTPOCHHUSI aTOMOB, CIIOCOOBI MOyYEHHsI, CBOMCTBA P-3JIEMEHTOB U MX COCIH-
HEHUH.

19. OCOOEHHOCTH CTPOCHHUSI aTOMOB, CIIOCOOBI MOyYEHHsI, CBOMCTBA d-32JIEMEHTOB U MX COEIH-
HEHUM.

20. [Ipenmer u 3a1a4n aHATUTHYECKOW XUMUU. Kitaccu(UKanus METOI0B aHAJIH3a.

21. KauecTBEHHBIN 1 KOJIMYECTBEHHBIN aHAIN3.

22. XuMHUYECKUe U (PU3NKO-XUMHUECKUE METO b aHATTN3A.

Kpurepun ouenku:

OneHka 3a4TeHO BBICTABIIAETCS, €CJIM OTBET JIOTMUECKH U JIEKCUYECKU I'PAMOTHO M3JI0-
JKEHHBIH, COAECPKATEINbHBIM U ApIyMEHTUPOBAHHBIN OTBET, IIOJAKPEIUICHHBIN 3HAHUEM JINTEpaTy-
PBl ¥ UICTOYHHUKOB I10 TEME 3aJaHUs, YMEHHUE OTBEUaTh HA JOIOJHUTEIBHO 3aJaHHbIE BOIIPOCHI;
HE3HAYMUTEJIbHOE HApYIIEHUE JIOTMKU H3JIOKEHHUS Marepuana, NepPUOJUYECKOE HCIOJIb30BAaHUE
Pa3srOBOPHOM JIEKCUKH, JIOINyIeHUe He Oosiee 0JHOM OMIMOKU B COJEp:KaHUU 3aJaHUs, a TaKxKe
He 0oJiee 0IHOM HETOYHOCTH MPU apryMEHTAIMU CBOEH MO3UIMH, HEMOJIHbIE UM HETOYHBIE OT-
BETHl HA JIONIOJHUTEIBHO 3a/laHHbIE BOIIPOCHI; HE3HAYUTEIIBHOE HApYLUICHUE JIOTUKN U3JI0KEHUS
MaTepHala, NepruoJUIECKOe UCIOJIb30BaHUE PA3rOBOPHON JIEKCUKU IIPU JIONYLIEHUU He Oonee
JIBYX OHIMOOK B COJEpKaHUU 3aJaHMsl, a TaKXKe He 0ojiee JBYX HETOUHOCTEH NMpU apryMeHTaluu
CBOEH IO3UIIMH, HEITOJIHBIE WIM HETOYHBIE OTBETHI Ha JIOIIOJIHUTENIBHO 33JaHHBIE BOIIPOCHI.

OneHka He3a4TeHO BBICTABIIAETCS, €CIIM B OTBETE JOIYILEHO CYIECTBEHHOE HAPYILIEHUE
JIOTUKH HU3JIOKEHUS MaTepUalla, CUCTEMATUYECKOE HCIOJIB30BAHUE PA3TOBOPHOM JIEKCHKH, J0-
nyuieHre He 6osee JByX OIIMOOK B COAEP)KaHUM 33/1aHus, a TaKkKe He Oosiee IBYX HETOYHOCTEH
NP apryMEHTAllMM CBOEH IO3MIMH, HEIPABUIbHBIE OTBETHI HA JOINOIHUTENIBHO 3aJaHHBIE BO-
IIPOCHI; CYLIECTBEHHOE HAPYILICHUE JIOTUKH U3JI0KEHUs MaTepHalla, IIOCTOSTHHOE UCIIOJIb30BaHUE
Pa3rOBOPHOM JIEKCUKH, AOMYIIEHUE HEe Oollee TpeX OMMUOOK B COACPKAHUU 3aJaHMs, a TAKKE HE
6oJiee Tpex HETOUHOCTEH NP apryMeHTalK CBOEH MO3UIIUH, HEPaBUIbHbBIE OTBETHI HA JIOTOJI-
HUTEJIBHO 3a/IaHHBIE BOIPOCHI; ITOJIHOE OTCYTCTBUE JIOTUKU U3JI0KEHHsI MaTepHalla, IIOCTOSSHHOE
UCIOJIb30BaHUE PA3TOBOPHOM JIEKCHKH, JIOMYyIIEeHHe Oosee Tpex OIIMOOK B COJEp)KaHUM 3aja-
HUS, a TaKkXke Oosiee TpeX HETOUHOCTEW NMpHU apryMEHTAlMd CBOEH MO3MIIMHU, MTOJIHOE HE3HAHHE
JIUTEPATYpPhl U UCTOYHUKOB I10 TEME BOIPOCA, OTCYTCTBUE OTBETOB HA JOIOJIHUTEIBHO 3aJaHHbIC
BOITPOCHI.
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CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJIEMUA

Kadenpa O6H_[eI/IH)KeHeDHBIX N €CTCCTBCHHOHAYYHBIX TUCHIUITIINH

Keiic-3a1anus

10 JUCHUIINHE XHUMHUSA

Keiic-3ananue Ne 1 «Kiaccbl HeOpraHu4ecKux coeIuHeHuin»

Omnpit. [TonyyeHue cpeaHux coJiei

a) PeakTuBbl: pacTBop xsopuaa 6apus 1 H., pacTBop cyiabdara HaTpus 1 H., npoOupka

Hanuts B npoOupky 3-4 xariu pacTBopa xjopuaa 6apus, 100aBuTh 3-4 Karum pacTBopa
cyibdara U HaTpHUs.

0) PeakTuBbI: pacTBOp Cyibdara menu | H., TUHK METAIMYECKUH, TPOOHpKa

Hanute B npobupky 3-4 xaruiu pactBopa cyibdaTta Meau, OpoCUTh KyCOUYEK IIMHKA.

B) PeakTMBBI: HACHIIIICHHBIN pACTBOP TUAPOKCUIA KalbIus, okcu yriepoaa (IV), anmapar
Kunna

Hanute B mpobupky 10 1/3 o6beMa pacTBOpa ruipoKcua Kaablys (M3BECTKOBAs BOJIA) U
IPOMYCTUTh Yepe3 Hero okcup yriaepona (IV) (yrinekucnslii ra3) u3 annapara Kumnna 1o nosisie-
HUS MYTH.

3aganne. 3anuch JaHHBIX ONbBITA.

1) OT™meTbTe U3MEHEHUSI B TPOOUPKAX B X0JI€ MPOBEACHUS OIBITOB.

2) Hanummure ypaBHEHUsI XUMHUYECKUX PEAKIMA, MPOTEKAIOLINX B MPOOUpPKAX.

3) IMon xax a0l U3 peakiil ykaXxuTe MpU3HaK peakiuu (Harpumep, Oenblii ocaok, odec-
LIBEYMBAHUE U T.II.)

4) HazoBuTe BCe MPOAYKTHI peaKkliu, 3a UCKIIOUEHUEM BOJIbI.

5) ChopmynupyiTe BBIBOJ: PEAKLUIMU MEXAY KAKUMH KJIACCAMU HEOPTraHUMYECKUX COeH-
HEHUI MOXHO MOJIYUYUTh CPEHUE CONHU ?

Keiic-3aganune Ne 2 «XuMnueckoe paBHOBecHe M KHHETHKA))

OnbIT. 3aBUCHMOCTB CKOPOCTH PEAKIMH OT KOHIEHTPALMH Pearipylouux BemecTs

PeakTuBBI H 000py10BaHUeE: PACTBOP CEPHOU KHUCIIOTHI 2 H., paCTBOP THOCYJb(haTa HaTpus
(Na2S203) 1H., IuCTUITMPOBaHHAs BOJIA, YEThIPE MEpHbIE MPOOUPKH, KalleIbHUIIB! MU ITHUITET-
KU, CEKYHJIOMED

Tuocynbdar HaTPHs pearupyer ¢ CEpHOI KUCIOTOM MO CIEAYIOUIEeMY YPAaBHEHUIO PEaKLIUU:

Na2S203 + H2SO4 = Na2S04 + 502 + H20 + S|

[Tpu3HakoM MpoTeKaroel peakliuy sSBIsIeTcsl 00pa30BaHNUE MYTH IIPH BIMAICHUH CEPhI B
0CaJIoK.

Jlnist poBeieHHsI OMbITa B YEThIpEX MPOOUpKaxX MPUTOTOBBTE paBHBIE 00BEMBI PACTBOPOB
THOCYJIb(aTa HATPUS PA3TUIHON KOHIICHTPAIIMH, JJIsI 3TOTO BHECUTE B IPOOUpPKHU 4, 6, 8 1 12
Karesb THOCYIb(ara u 1oBeauTe 00beM B mpodbupkax 1o 12 kanens 100aBUB B K&KIYIO BOLY,
KaK yka3aHo B Tabmure 1.

3arem B 1-10 npoOHpKy 100aBbTe 1 Karuio CepHON KUCIOTHI, OJHOBPEMEHHO BKJIIOUUB CeE-
kyHzaomep. [Ipocienure, 4ToObI Karuist He MoMNaja Ha CTEHKU MPOOUPKH.

Kak TompKO MOsIBUTCS MYTh, BHIKJIIOUUTE CEKYHIOMEP M 3aHECHTE pe3ysbTaTa B Tabmauiy 1.

[ToBTOpUTE OMBIT C 2, 3 U 4-11 MpoOUpPKaMHU.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecute B Tabymiry 1 naHHBIC, TPOBEICHHBIX UCCIICIOBAHUN
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Tabyuma 1- JlaHHBIE OMbITa

Ne KonunyecTBo kanenb Obmee | OtHocuTenbHas | Bpems OTtHocu-
npobup- | Pacteop | H,O | PacTBop | YMCIO | KOHLEHTpAlMsA. | HOSBIE- | TEJbHAs
KU Na,S,03 H,SO, karenb, | NayS;0O3, CoTH. | HUSI My- | CKOPOCTh
Voou. TH, peakmuu 1/t
t, ceK cek.-1
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccunraiiTe OTHOCUTEIBHYIO PAKTHYECKYIO CKOPOCTh PEAKIMH ISl KXKIOTO CITydast
(1/t), 3Has Bpems peakiuu. 3aHecuTe B Tabauy 1.

3) PaccunraiiTe OTHOCHTEIBHYIO KOHIIEHTPAIMIO THOCYIb(haTa: MPHHUMAsT KOHIIEHTPAIIHIO
B niepBoii mpodupke ¢ 4-1 kamwsimu CotH = 1, ¢ 6-10 kamsimu — CotH = 1,5 u 1.71. 3aHecure naH-
HbIe B Tabmumy 1.

4) Ioctpoiite rpaduk 3aBUCUMOCTH OTHOCUTEIHLHOM MPAKTUYECKONU CKOPOCTH PEaKIMH OT
OTHOCHTEJIbHOW KOHIICHTPAILIMU THOCYIIb(haTa HATpHs, OTKJIaAbIBast 3Ha4eHus 1/t ya ocu X u
CorH.yaocun Y.

5) ChopmynupyiTe BEIBOJ O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIMH THOCYJIb-
daTa HaTpUs MPU JAHHBIX YCIOBUSIX.

Keiic-3axanue Ne 3 «PacTBOpPBI 3JIEKTPOJIUTOB

OnbIT. XapakTep JMCCONMAIMM THAPOKCHIO0B

IHosryyenne ruaApoOKCUIA MATHUS.

PeakTuBbI: pacTBOp XJIOpUIa Maruus | H., pacTBOp rUApPOKCHIA HaTpus | H., pacTBOp CO-
JITHOM KHUCIIOTHI | H.

B nBe npobupku BBecTH 10 5-6 Kanenb 1 H. pacTBOpa XJIopuja MarHusi U 100aBUTh B KaxK-
ZyI0 110 5-6 Kameinpb |H. pacTBOpa rMAPOKCUIA HATPHUS.

B niepByto npoOupky k ocaaxky 1o0aButh §8-10 kamnens 1 H. pacTBOpa COJITHOM KUCIIOTHL, a B
apyryto 8-10 kanens 1 H. pacTBOpa rMAPOKCUIA HATPHUS.

3aganue. 3anuch JaHHBIX ONbITA

1) Kakue npusnaku peakuii Bol Habmonaere ? B kakom citydae HaOmo1aeTcs pacTBope-
Hue ocajka’?

2) Hanummre MoJeKysIsipHble 1 MOHHO-MOJIEKYJISIpHbIE YPaBHEHUS PEaKLUU:

MOJIy4YEHUs THJIPOKCHJIa MarHus;

TUIPOKCHU/Ia MarHusl ¢ COJITHOM KUCIIOTOH,

TUIPOKCHU/Ia MAarHusl ¢ TUIPOKCHIOM HATpHSI.

Kakas peakuus He uaer ?

3) KakoB xapakTep auccoruaniy TiApoKCcHia Maraus? 3anuiimiTe ypaBHEHUE JUCCOIHa-
LMY TUJPOKCUA MarHUsl.

Keiic-3ananne Ne 4 «OCHOBBI 2JICKTPOXUMHUID)

OnpiT. IUHKOBO-MeIHbIN raJibBAHUYECKUH JJIEeMEHT

IIpu6opsl u peakTussbl: pactBopbl: CuSO4, 1 1, ZnSO4, 1 1, KC1 (Hac.); anexTpoas! —
IIMHKOBBIA U MEJTHBIN; BOJIbTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1, TOTOCKH (PUIBTPOBATILHON
Oymaru.

CobuparoT raJbBaHUYECKUH 2JIEMEHT: B OAMH cTakaH HanuBatoT 100 M pacTBopa conu
LMHKAa, B Apyroi — 100 M conu Meau, COEAUHSIOT UX 3JIEKTPOIUTHUECKUM KIIFOUOM (IIOJIOCKU
(GUIBTPOBAIBHON OymMaru, CMOYEHHBIC PACTBOPOM XJIOpHAA Kaiwus). B pacTBopsI coneit omycka-
10T COOTBETCTBYIOIIME UM 3JIEKTPO/bl. Bo BHEIIHEH 1IeNM ralbBaHUUECKOT 0 3JIEMEHTA COEIH-
HSIOT AJIEKTPOJIbI ¢ BOIbTMETpOM. [1pu moakitoueHnu npudopa HEOOXOAUMO CTPOTO COOII0IATh
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HOJIIPHOCTb.

3ananue. 3anKUCh JAHHBIX ONBITA.

1) 3aduxcupyiite nokazanus BoabTMerpa: Epaktuu = B,

2) PaccuuraiiTe TeOpeTHUECKH HANIPSDKEHUE TajlbBAHUUYECKOTO AJIEMEHTA, MOJIb3YsCh 3HaUe-
HUSMH CTaHJIAPTHBIX AJIEKTPOJIHBIX MOTeHInanoB Ereop = B,

3) Beruucnure KII1/] nuzygaemoro ransBanndeckoro anementa: KITJ =
Edaxr./Eteop.-100%.

4) N306pa3ute cxemy rajlbBaHUYECKOTO 3JIEMEHTA.

5) Hanumure ypaBHEHUS peaklMid, IPOTEKAIOLIUX HA 3JIEKTPOIaX raJlbBAHUUECKOTO 3JIe-
MEHTa, U CyMMapHO€ YpaBHEHHE XUMHUUYECKOI peakliuu, B pe3ybTaTe KOTOPOl BOSHUKAET dJIeK-
TPUUECKUN TOK B JAHHOM 3JIEMEHTE.

Keiic-3apanue Ne 5 « Koppo3usi v 3amura MeTaJJIoB M CILIABOB»

OmnbiT. Koppo3usi ciiiaBoB MeTaJ110B

HccnenoBanue MmexaHu3Ma pa3iu4HbIX BUJ0B KOPPO3UH METAJLJIOB

PeakTHBBI M MaTepuaJIbl: IMHKOBAs U MEJIHAsS IJIACTUHBI C 3AKMMOM; 2 H PacTBOP
H2S04, nuctrminmupoBanHasi Boja.

3anoaHUTh CTaKaH Ha 2/3 pacTBOPOM CEPHOM KHUCIIOTHI.

OnycTuTh B paCTBOP IIMHKOBYIO M MEIHYIO IJTACTUHBI, CJIE/IS, YTOOBI IJTACTUHBI HE KOHTAK-
TUPOBAJH APYT C ApYroM. 3apUKCUPOBaThH BbIIEICHUE BOJOPO/Ia HA OJHON U3 TUIACTHH.

CoenuHuTh ¢ TOMOIIBIO 3aKMUMa IIUHKOBYIO U MEJTHYIO TIJIACTHHBI, CIE/Isl, YTOOBI TIIaCTHHBI
KOHTaKTUPOBAIU APYT ¢ apyrom. Uto nusmenumnocs? [louemy?

3aganue. 3anuch JAHHLIX ONBITA.

1) Cnenaiite BBIBOJIBL, T/I€ YKKUTE MEXAHU3M KOPPO3HH METalJIa B Pa3HBIX CIydasx: Mpu
3aMKHYTOM M pa30MKHYTOW LIENH FaJIbBAHUYECKOIO IJIEMEHTA.

2) Hanummre cxemy KOppO3UH IIMHKA B IPUCYTCTBUU MEIU B KHCIIOTE.

Keiic-3amanue Ne 6 «XuMusl BSKyIIUX BelIECTB)

OnbiT. UnenTndukanyus Ka4eCTBEHHOI0 COCTaBA MOPTJIAHALIEMEHTAa H PeaKIiu cpe-
AbI €ro pacTBopa

PeakTHBbBI: IOPTIIaHAIEMEHT, AMCTUIUIMPOBaHHAS BoJa, heHosdranent, 1 H. pacTBOp
Na2CO3

O6opyaoBanue: mpoOUpPKHU, CTEKIITHHAS MTAJIOYKA, TUTIETKA, IEHTpUudyra

B npobupky HachlbTe Ha KOHYMKE LIMATeNs MOPTIaHALIEMEHTa U 100aBbTe 5 MJI BOJbl. B
TE€YEHHE 5 MUH. YHEPIUYHO BCTPSAXHUBANTE COAECPKUMOE IPOOUPKHU, 3aT€M JalTe OTCTOSATHCS 15
MUH. WK OTUeHTpUyrupyite. LlenTpudyrar (BepXHUii ClI0H KHUJIKOCTH) OTOEpUTE MPU ITIOMO-
IIM TTUTIETKA B 2 TPOOUPKH, B OJIHY A00aBbTe 2 Karu (heHondTarenHa B Apyryro S5 kamens 1 H.
Na2CO3.

3aoanue. Coenaiime 3anuco OAHHHIX ONBIMA.

1) CocraBbTe MOJIEKYJIIPHOE M HOHHOE YPaBHEHMS TMJIPOJIN3a OPTOCHIIMKATA KaJIbIUS 110 1-
W CTYIIeHU

2) VKkaxuTe Kakue MPOoayKThl THIPOIN3a ObUIM 00HApy>KEHBI IIPU TTOMOIIH peakiuii ¢e-
HoJI(TarerHa U IPU B3aUMOJEHCTBUH ¢ KApOOHATOM HATpPHUsl, YKaXKUTE MPU3HAKHU PEaKIuU

3) CocraBbTe MOJIEKYJIIPHOE M HOHHOE ypaBHEHUs 00pa30BaHUs Oca/iKa IPpU J0OAaBIECHUH K
nentpudyrary Na2CO3
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Kpurepuu oneHuBaHus BBINOJTHEHUS KeHC-3aJaHMM:

OTMeTKa «OTJIMYHOY

- 3a/1aHUE BBINOJIHEHO B MOJHOM 00BbeMe ¢ COOII0IEHUEM HEOOXO0AUMOM MOCIe/I0BaTelNb-
HOCTH JICHCTBHIA; B OTBETE MPABUIHHO U aKKYPATHO BBIMIOJIHSET BCE 3aITMCH, TAOJHIIBI, PUCYHKH,
YepTexH, rpaduku, BHIYUCICHUS; IPABUILHO BBIIOIHSAET aHAIU3 OIINOOK.

OTMeTKa «XOPOIIO0»

- 33JJaHUE BBHITIOJIHEHO MPABUIIBHO C YYETOM 1-2 MEJIKHX MOTrPEIIHOCTeN WK 2-3 Helove-
TOB, HCIIPABJICHHBIX CAMOCTOSTEIHHO IO TPEOOBAHUIO TPEIOIaBaTEIs.

OTMeTKa «y10BJE€TBOPHUTEILHO)»

- 33J1aHUE BBIMOJTHEHO MPAaBUILHO HE MEHEE YeM HAIOJIOBHHY, OMYIICHBI 1-2 MOrpentHo-
CTH WJIM OJiHA TpyOast omuoKa.

OTMeTKa «HeY/I0BJIETBOPUTEIHLHOY

- JomyIileHsl 18e (1 0onee) rpyObie oMOKY B X0A€ paboThl, KOTOPbIE O0yUaIOIIUICS He
MOJKET UCTIPAaBUTh JaKe M0 TPEOOBAHUIO MIPEIIOAABATENS HIIH 33JJaHUE HE PEIICHO IMOJTHOCTBIO.
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CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJIEMUA

Kadenpa O6H_[eI/IH)KeHeDHBIX N €CTCCTBCHHOHAYYHBIX TUCHIUITIINH

Bonpocs pist codecenoBaHusi

10 JUCHUIINHE XHUMHUSA

Tema: OCHOBHBIE KJIACCHI HEOPTAHUYECKOH XUMUH

1. [Jaiite popmMyarpoBKY HOHATUNA OKCUAOB: a) KUCIOTHOIO;

0) OCHOBHOTO; B) aM()OTEPHOTO.

[IpuBenuTe MpuUMephl OKCUIOB: a) KHCIOTHBIX; 0) OCHOBHBIX; B) aM(OTEPHBIX; T') HECOJIe-
oOpa3yrommux (06e3pa3TuvHbIX).

2. Hanwumute ¢opmynsl aHruaApuAoB ykazaHHbIX kucnot: HoSOs, H3BO3, HoP,07, HCIO,
HMIIO4.

3. BriBenute (opmynbl KHCIOTHBIX OKCHUIOB U3 (opmyn ciuenyroomux kuciaor: HNO,,
HzMnO4, H3PO4, HNO3, H3BOs.

4. Hanwumure GopMyNbl OKCUAOB, KOTOPbIE MOKHO MOJTYYUTh, pa3iiaras HarpeBaHueM ciie-
JYIOIIHE THIPOKCH/IBI: LiOH, Cu(OH),, H3AsQ4, Cr(OH)3, H,SiO3, H,SO4.

5. Hanuimure ypaBHeHHs peakiiuii MEXy CISAYIOUIUMHI OKCHIAMU:

a) OKCHJI Kanblus u okcus azora (V);

0) okcun cepsl (VI) u okeua mequ (11);

B) okcun ocdopa (V) u okCu Kamus;

r) okcu xkenesa (111) u okeun kpemuus (IV).

6. Kakwue u3 cienyrommx BemecTs OyayT pearnpoBarth ¢ okcuaoM a3ora (V): Ca(OH)y;
H,SOy; MgClz, Kzo; H,0; SO,?

7. Jlaiite popmynupoBKy noHSATUH KucaoT. [IpuBenuTte npumepsl 0ECKUCIOPOI0COAEPKA-
[IMX KUCTIOT.

8. IlpuBemuTe mpUMEpHI KUCIIOT: @) OJTHOOCHOBHBIX; 0)IByXOCHOBHBIX; B) TPEXOCHOBHBIX.

9. UYto takoe ocHoBanue? [IpuBeanute mpuMepsl paCTBOPUMBIX H HEPACTBOPUMBIX OCHOBA-
HHUIA.

10.Kakue BemiecTBa Ha3bIBAIOT COJISIMU?

Tema: KoMIuiekcHbIE COeIMHEHHS

1. Kakue coequHEeHMs Ha3bIBAIOTCS KOMIUIEKCHBIMU?

2. Kakue MOJIeKYJIbl U HOHBI MOTYT SIBJISITHCS JIMTAHIAMH B KOMIUIEKCHBIX COCTUHCHHSIX ?

3. Hazosute coemunenns: [Ni(NH3)s]SO4, [Ag(NH3)2]NO3, [Zn(H20)4]SO4, [Cr(H20)6]Cls3,
Ks[Fe(CN)s], Nas[Ag(S203),]. Hanummure ypaBHEHHS JUCCOIMAIIUK STHX COSAMHEHHUI B BOJHBIX
pacTBOpax.

4. Hanummure KOHCTAHThl YCTOMUHUBOCTH BBIIICTIEPEUMCICHHBIX KOMIUIEKCHBIX HOHOB.

5. IlpuBeauTte nmpumepsl peakiuii, KOTOpbIE CIIOCOOHBI pa3pyLINTh BhILIETIEPEUHCICHHBIE
KOMILIEKCHBIC HOHBI.

6. Ompeznenure 3apsa KOMILTICKCHOTO HOHA, KOOPIHMHAIMOHHOE YHCIIO M CTEIEHb OKHCIIe-
HUs  KoMiutekcooOpaszoBatenss B coenuHeHusx: Ky[Fe(CN)g]; Na[Ag(NOy).]; K;[MoFg];
[Cr(H20)2(NH3)sCI]Cl.

7. Omnpenenute 3apsia KOMIUIEKCHOTO MOHA, KOOPIUHAIIMOHHOE YHCIIO M CTEIICHb OKHUCIIC-
HUS  KoMmIutekcooOpasoBarenss B coeamueHusx: [Cu(NHs3)4]SO4; Ko[PtClg]; K[AQ(CN):l;
Rb[SbBrg].

8. Ompenenure 3apsi/i KOMILICKCHOTO MOHA, KOOPIMHAIMOHHOE YHCIIO U CTENEHb OKHCIIE-
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HuUs KoMIuiekcooOpaszoBatens B coenuneHusx: K[SbClg]; Na[Sb(SO.,)]; Ks[Fe(CN)s]; Ka[TiClg];
K2[HQ|4]

Tema: KnuneTnka XuMu4ecKoil peakuuu

1. Uto Takoe roMOreHHasi ¥ TeTeporeHHasi peakiuu?

[IpuBectu npumepsl

2. Yto Takoe CKOpPOCTh XMMHYECKON peakuun? YeM u3MepsieTcss CKOPOCTh XUMHUUECKUX pe-
aknuii? Kakue ¢pakTopsl BIUSIOT HA CKOPOCTh XUMUYECKUX PEAKIIAN?

3. ChopmynupyiiTe 3aK0H IEHCTBUS MacC U MPUBEINUTE €r0 MATEMAaTUIECKOE BRIPAYKEHUE.

4. YTo Ha3bIBACTCS KOHCTAHTON CKOPOCTH XMMHYECKOW pPEaKIIMU M KaKOB (PU3NUECKUIA
CMBICJI 3TOM BEIUYHHBI?

5. Hanmmute BhIpa)keHHe 3aK0Ha ACHCTBUS MacC JJIs PEaKIUid:

2NaOH + H,SO4 = NaySO,4 + 2H,0

CaO + CO, = CaCO3

N, + 3H, = 2NH3

6. Uto Takoe katanu3? Karanuzarop? B ueM npuHIumn aeicTBus kataiauzatopa?

7. Kakue peakiuu Ha3pIBarOT oOpatuMeiMu? [IpuBenTe mpumepsi.

8. Uemy paBHa KOHCTaHTa paBHOBecHsl 00paTUMOM peakiuu?

9. Chopmymnupyiite npuniun Jle-IlaTense.

Tema: PacTBOpHI

1. Kakue criocoObl BbIpaK€HHsI KOHIIEHTPALUMU pacTBOPA CYILIECTBYIOT?

2. Yro takoe TuTp pactBopa? Uem OH OTIIMYAETCS OT MJIOTHOCTHU?

3. B Kakux eJuHMIAX BBIPAXKAE€TCs MAccoBast 10JIs1, MOJIIpHAsL, MOJISIIbHAS KOHLICHTPALUU
pacTtBopa, TUTp?

4. J114 4yero NpuMeEHETCsl METOJ, KUCIIOTHO-OCHOBHOTO TUTPOBAHMUS?

5. Kakue BemiecTBa Hellb3s1 MCIIOJIB30BATh JUIsl IPUTOTOBIIEHUS CTaHIaPTHBIX PACTBOPOB B
KHCJIOTHO-OCHOBHOM TUTpoBanuu? Ilouemy?

6. Hanumure ypaBHEeHUE peakliiy CUIIbHON KUCIIOTHI € COJIbIO C1a00i KUCIOTHI B MOJIEKY-
JSIPHOM, MOHHOM U COKPALIEHHOM MOHOM BUJE.

7. Yto Takoe ®KECTKOCTh BOABI? B Kakux eTMHUIIAX OHA BBIpaXkaeTcs?

Tema: OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PeaKIMU

1. Yro Takoe OKUCIUTENh, BOCCTAHOBUTEINb, CTEIIEHb OKHUCIICHUS?

2. Moryt 11 JaHHBIE BEIIECTBA MPOSBIISTH B PEAKIHSIX CBOHCTBA okuciuTelnst: Mg, HNOg,
HCIO, S, Cr,03; , KOH? IlpuBeaute mpuMepbl peakinii.

3. IIpuBenuTe 3 mpuMepa BEUIECTB, MPOSIBIISIONINX KaK CBOWCTBA OKUCIIUTEINS, TaK U BOC-
CTaHOBUTEIS.

4. MOXHO 11 OKHUCIHTH HoHbI Fe?* XJIOPOM B CTaHJapTHbIE ycioBUAx? B o0ocHOBaHUU OT-
BETa [IPUBEUTE CTaHAAPTHBIE ITOTCHIMAJIBI TIOJIYPEAKIUN.

5. MOKHO JIt OKHCITHTB HOHBI Fe?* noom B CTaHJIapPTHBIX yclIoBUAX? B o6ocHOBaHMM OT-
BETa [IPUBEUTE CTaHAAPTHBIE ITOTCHIUAJIBI TIOJIYPEAKIUN.
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Kpurtepun oneHnBaHus 0TBeTAa 00y4YaOUIUXCS MPHU coO0eceJ0BAHUN:

OueHka «OTJIMYHO»

- BBICTaBJISIETCS OOYYAIOIIMMCS, €CIIU JIaH TOJHBIN, pa3BepHYTHIA OTBET Ha MOCTaBJICH-
HBII BOIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUI 00 00BEKTE, IPOSBISIONIASACS B CBO-
00JIHOM OIEpUPOBAHUU MOHATUSIMHU, YMEHUHU BBIICIUTH CYIIECTBEHHbIC U HECYIIECTBEHHbBIE €0
MPU3HAKU, MPUYUHHO-CIIEACTBEHHbIE CBA3U. OTBET popMmynHpyeTcss B TepMUHAX HAYKH, U3JI0-
JKEH JIMTEPaTypPHBIM SI3bIKOM, JIOTMYEH, 0KA3aTEJEH, AEMOHCTPUPYET ABTOPCKYIO IO3ULUIO
o0yyJaromerocs.

OueHka «xX0pouo»

- BBICTaBIISIETCS 00YyYarOIIMUMCS, €CIM JaH MOJHBIA, pa3BepHYTHIM OTBET HA MOCTaBJICH-
HBI BOTIPOC, TTOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHUN 00 00BEKTE, JOKA3aTEIIbHO PaCKPHI-
Thl OCHOBHBIE IIOJIOKEHHSI TEMBI; B OTBETE IIPOCIIEKUBACTCSA YETKAsl CTPYKTYpa, JIOTHYecKas mo-
CJIEI0BATENLHOCTD, OTPAXKAIOIasi CYIIHOCTh PACKPBIBAEMBIX MOHSTHH, Teopuid, siBieHuid. OTBET
U3JI0’KEH JINTEPATYPHBIM SI3bIKOM B TEPMHHAX HAyKU. MOTYT OBITh HOMYIIECHBI HEAOYETHI B OII-
peIeNeHIH TOHITHI, UCTIPABIEHHbBIE O0YYAIOIIMMCSI CAMOCTOSITENILHO B MIPOIIECCE OTBETA.

Ouenka «ya10BJIEeTBOPUTEILHO)

- BBICTABJISIETCS] OOYYAIOITUMCS, €CJIH JIaH MOJTHBIN, HO HEJOCTATOYHO MOCJIEI0BATEIbHBIN
OTBET Ha MOCTABJICHHBIN BOIIPOC, HO MPU 3TOM IOKa3aHO
YMEHHE BBIJICTUTh CYIIECTBCHHBIE M HECYIIECTBEHHbIC NMPHU3HAKA M MPUYUHHO-CIICICTBEHHBIE
cBs3u. OTBET JIOTUYEH U W3JI0KEH B TEPMHUHAX HAayKu. MOryT ObITh AOMYIIEHbI 2-3 OmIMOKU B
OTpPEJIETICHUN OCHOBHBIX IMOHATHUM, KOTOpPbIE 00YJArOIIUICS 3aTPYAHACTCS UCTIPABUTh CAMOCTOSI-
TEJIBHO.

OuneHka «HeyI0BJIeTBOPUTEIbLHO)

- BBICTaBISIeTCSl OOY4YaIOIIMMCS, €CJIM JIaH HEMOJHBIM OTBET, MPEICTABISIIOIINKA cOO0M
pa3pO3HEHHBIEC 3HAHUS TI0 TEME BOIPOCA C CYIIECTBEHHBIMH OLIMOKaMU B ompeaeneHusx. [Ipu-
CYTCTBYIOT (pparMeHTapHOCTb, HEIIOTUYHOCTh H3JIOKEHHs. OOydJarlolmIuics HEe OCO3HAeT CBS3b
JTAHHOTO TIOHSITUS, TEOPUH, SIBIICHUS C APYTUMH OOBEKTaMH JUCHHUILUIUHBI. OTCYTCTBYIOT BBIBO-
JIbl, KOHKpETU3auus U J0Ka3aTelIbHOCTh U3J0KeHUsA. Peub HerpamoTHasd. [omonHUTENbHbIE U
YTOUHSIONINE BOMPOCHI MPENnojaaBaTeNsi HE MPUBOJAT K KOPPEKIIMHU OTBETAa OOYyYaromerocs He
TOJIBKO Ha MOCTaBJIEHHBIN BOIIPOC, HO ¥ HAa JPYTMe BOIPOCH! AUCLUIUIMHBI.
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CEBEPO-KABKA3CKAA TOCYOAPCTBEHHAA AKALEMWUA

Kadenpa OOIIEHHKCHEPHBIX U €CTECTBEHHOHAYYHBIX JAMCITUILIHH

KomiuiekT 3agaHuid 1J1s1 KOHTPOJILHOM PadoThl

00 JUCLUIUINHE XUMUS

1. a) Hammucatrp ypaBHEHUS peakuuii, MPU MOMOIIHA KOTOPBIX MOXKHO OCYIIECTBUTH CIIEAYIOIIUE

MPEBPAILCHUS:
Na28n02

Sn > SnCl > Sn(OH
7 ( )2< Sn(NOg),.

0) Kakue u3 npuBeieHHBIX BelecTB OyayT B3aumoeiicTBoBath Mexxay coboii: Ca(OH), u NaOH,;
Pb(OH), u KOH; H,SO, u H,SO3; HCI u Na,S; HNO; u MgO? Hanwcath ypaBHEHHSI COOTBETCTBYIOIIHNX
peaKLuid.

2. a) CocTaBUTh YpaBHEHHS pPEaKIUid, IPH MTOMOIIM KOTOPBIX MOXKHO OCYHIECTBUTDH CIIEIYIOIIUE
TIPEBPAICHU:

FECIZ — FC(OH)Z — FC(OH)g — Fezog — Fez(SO4)3.

0) Kakue u3 mpuBefeHHBIX OKcuaoB Oyayt pearuposath ¢ HCIl: N,Os; SOs; Al,Os; Cl,04; ZNn0O;
K,0? HanucaTh ypaBHEHHUSI COOTBETCTBYIOIIMX PEAKIIUH.

3. a) CocTaBUTh ypaBHEHUS PEaKIWil, MPU MOMOIIH KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIINE
MPEBPAIICHUS:

P— P205 — H3PO4 — N33PO4 — Cag(PO4)2.

0) 3aKOHYNTH ypaBHEHHSI peaklni, TOKa3bIBAIOMINX aMpOTepHOCTh okcua cBuHIA (11): ocHOBHEIE
ceoiictea PbO + HNO; — ...;

KMCIIOTHBIE cBoiictBa PbO+ KOH — 7 ...

4. a) Hanucare ypaBHEHHs peakiluii, MPU MOMOIIUM KOTOPHIX MOXKHO OCYIIECTBUTH CIICIAYIOIIUE
NPEBPAIICHUS:

Nz — NH3 — (NH4)ZSO4 — NH4C1 — NH3 — NH4N03

6) Kakue u3 mpuBenenusix okcumos pearnpyior ¢ NaOH: MgO; Cl,0; Na,O; CrOs; Ca0; CO,?
CocTaBUTh ypaBHEHHUS] COOTBETCTBYIONIMX PEAKITHH.

5. a) CocTaBUTh ypaBHEHUS PEaKIWil, MPH MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIINE
MIPEeBPAIICHUS:

Sl — SIOZ — KleOg — HleOg — S102

0) Kakue n3 yka3aHHbBIX HIKE BEIIECTB MOTYT B3aumojieiictBoBath ¢ pactBopom KOH: HI; CuCly;
SO,; Ba(OH),; SnO? Hamucats ypaBHEHHS COOTBETCTBYIOIINX PEAKIIHHA.

6. a) CocTraBUTh ypaBHEHHUsS PEakiuii, IPU MOMOIIUA KOTOPBIX MOXXHO OCYIIECTBUTH CJICIYIOIINC
NPEBPAIICHUS:

SO;3 <+ SO, « S — FeS — H,S — KHS.

6) CocTaBUTh ypaBHEHUS PEAKIIMA MEXTY KUCIOTAMH W OCHOBAHMSIMH, MIPUBOMISIINX K 00pa3oBa-
Huro coiieit: Na,S; Fez(SO4)3; K3PO4.

7. a) Hammucath ypaBHEHUs peakiuii, IPU MOMOIIHM KOTOPBIX MOXKHO OCYIIECTBHUTH CICIYIOIINE
MPEeBpAaIICHUS:

Ca— Ca(OH)Z — CaC03 — CaCIZ — Ca3(PO4)2.

0) CocTaBUTh ypaBHEHHS PEAKIIMA MEXy KACIOTAMH U OCHOBaHHUSMU, MPUBOJISAIINX K 00pa3oBa-
Huro costeit: NaNO;; CaHPO,; CuOHCI.

8. a) Hammcath ypaBHEHHs peakI[Hif, IPH ITOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIICAYIOIIHE
MIPEeBpAIICHUS:

Cu — CuO — Cu(NOgz); — Cu(OH); — CuCl,.

0) Mex1y KakuMy U3 TPUBEICHHBIX map BemiecTB Bo3moxkHa peakims: CO, u SO,; LIOH u COy;
P,0s u CaO; NaOH u KOH; Li,O u ZnO; Li,O u Na,0? CocTaBuTh ypaBHEHHS COOTBETCTBYIOIIHMX peak-
LIUH.

9. a) Hanmcatp ypaBHEHHSI peaxiivii, PU MMOMOIIH KOTOPBIX MOXHO OCYIIECTBHUThH CIICAYIOIINE
TpEeBPAICHUS:

Cd — CdO — Cd(NOg3); — Cd(OH), — CdSO,.
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6) C xakMMH W3 YKa3aHHBIX HIDKE BEIIECTB MOXET B3auMOjeicTBOBaTh cepHas kuciora: HCI;
BaCl,; MgO; CO,; NaOH; ZnO? CocTaBuTh ypaBHEHHs COOTBETCTBYIOIINX PEAKIIHIA.

10. a) CocTaBuUTh ypaBHCHHS PEAKIUi, TP ITOMOIIH KOTOPHIX MOXKHO OCYIICCTBUTH CIICTYIOIIUE
TIPEeBPAIICHUS:

Zn — ZnCl, — Zn(OH), — ZnO — K,ZnO,.

0) Hamucatp ypaBHeHHs peakiuii oopasoBanus couneit: Na,SOz; Fey(SO4)s; Ba(NO3), B pesynbrate
B3aMMOJICHCTBUS OCHOBAHUS U KUCIOTHOT'O OKCHJIA.

11. a) CocTaBUTh ypaBHEHHS PEAKIHil, TP ITOMOIIN KOTOPHIX MOYKHO OCYIIIECTBHUTH CIICTYIOIINE
NpEeBPALICHUS:

S — SO, — SO; — H,SO, — KHSO, — K,SO,.

6) CocraBuTh ypaBHEHHs peakiuii oopasoBanus coneit: CaCOjz; Aly(SO,)s; NasPO, B pesynbrare
B3aUMOJICHCTBUSI OCHOBHOTO M KUCJIOTHOTO OKCHJIOB.

12. a) HanwucaTth ypaBHEHUs peaKIlMii, P OMOIIU KOTOPBIX MOXKHO OCYIIECTBUTH CIICIYIOIIUC
MIPEeBPAIICHUS:

Al — A12(804)3 — AI(OH)g — A1203 — KA102

0) 3aKOHYNTH ypaBHEHUS peaklni, MOoKa3bBalOIUX aMdoTepHocTh okcra oiosa (I1): ocHOBHEIE
cBoiictea SnO + HCl — .. ;

CITaBIICHUEC

KHCIOTHBIE cBoiicTBa SNO+ KOH — 7 ...

13. a) CoctaBuTh ypaBHEHHUS PEaKLHii, IPU MOMOIIN KOTOPHIX MOXKHO OCYILECTBUTH CIIEIYIOLIUE
NpEBpaLICHUS:

Ba — BaO — Ba(OH), — Ba(NOs), — BaCOz; — BaCl,.

0) Kakue n3 npuBeneHnpx okcuaoB B3anmoaeicTByroT ¢ KOH: Na,O; CO,; Ga,03; MgO; CuO;
Mn,O,? HamucaTh ypaBHEHUS! COOTBETCTBYIOIIHUX PEAKIUH.

14. a) CocTaBUTh ypaBHEHHUS PEaKIUid, IPU MOMOIINA KOTOPHIX MOXKHO OCYIIECTBHUTH CIIEIYIOIIUE
NPEBpALICHUS:

FE(N03)3 — FC(OH)g — Fe, 03 — FeO — FeCl, — FeS.

0) Kakue BemiectBa MOTyT OBITh TMOJNYYEHBI TIPH B3aUMOJICHCTBUH KUCIOTHI ¢ coybio? KUCIOTHI ¢
ocHoBaHueM? Coi ¢ conbro? [IpuBecTH MpUMeEpPBI COOTBETCTBYIOIIMX PEAKLIUH.

15. a) Hanucatp ypaBHEHHs peakUMi, IPU MOMOIIM KOTOPBIX MOXKHO OCYLIECTBUTDH CIIEIYOLIHE
NpEeBpaIICHUS:

6) CocTaBUTh ypaBHEHUsI peaKkIii, IPHU MOMOIIY KOTOPBIX, HCXOAS U3 YETHIPEX MPOCTHIX BELIECTB
- KaJusi, Cepbl, BOAOPOJIAa U KHCIOPOa, MOXKHO monyunth ruapokcua kanmust KOH; cynbdun kamus K,S;
cepoBojiopoa H,S.

16. a) CoctaBuTh ypaBHEHHUS PEaKLHid, IPU MOMOIIN KOTOPHIX MOXKHO OCYILECTBUTH CIIEIYIOLIUE
NpEeBpaLICHUS:

ZnSO4 <« ZnO <« ZnS - ZnC|2 - Zn(OH)Z - NazznOZ.

0) Hamucats ypaBHEHHs HE MEHEe YETBIPEX pPEeaKIfid, MPHU MOMOIIN KOTOPBIX MOXKHO TOIYYHTh
kap6OoHat kanbius CaCO;.

17. a) CoctaBuTh ypaBHEHHs peaKiyil, P IMOMOIIN KOTOPHIX MOKHO OCYIIECTBUTH CIIEIYIOIINE
NpEeBpaICHUS:

Cu(OH); « CuSQO,4 « Cu — CuO — CuCl,.

0) Harucatp ypaBHenus peakuuii oopazoBanus K,CrO,;, Mg(NOs),, BaSO,, Ca(ClO), B pesynbra-
T€ B3aMMOJICHCTBUSI OCHOBaHHSI M KUCIIOTHOTO OKCHJIA.

18. a) Hanucatp ypaBHeHHsI peaklMi, IPU MOMOILIM KOTOPBIX MOKHO OCYLIECTBUTDH CIIEIyIOIIHE
NpEeBpaLICHUS:

Fe — FeSO4; — Fe(OH), — Fe(OH); — Fe,03 — FeCls.

6) MoryT nu HaxomuThes coBMmecTHO B pactBope: Ba(OH), n FeCls; HCl u H,S; NaOH u HBr;
NaOH u KOH; HCI u Na,CO3? lath 000CHOBaHHBII OTBET M NPUBECTH YPABHEHUSI COOTBETCTBYIOIINX
peaxiumn.

19. a) Hanmcatp ypaBHEHHsI peakiMii, P MOMOIIM KOTOPBIX MOXXHO OCYIIECTBUTDH CIIEIYOIIHE
NpEeBpaLICHUS:

6) Kak, ucromssys BaO, FeCls;, H,SO,4, H,O, CuO, MOXHO TONIYyYUTh: THAPOKCHI OapHs; THAPO-
keup xenesa (l11); cynsdar mequ (11)? CoctaBuTh ypaBHEHHS! COOTBETCTBYIOIINX PEAKIIHH.

20. a) HanwucaTtp ypaBHEHHS peakiyid, IPU MOMOIIM KOTOPBIX MOKHO OCYLIECTBUTDH CIIEIYIOLIHE
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MIPEeBpAaICHUS:

0) CocTaBUTh ypaBHEHHsSI YETHIPEX PEAKIHi, B pe3yJibTaTe KOTOPBIX 0Opa3yercs OpoMuj HATpHUs
NaBr.

21. Peaknus nporekaet o ypasaenuto 3H, + CO = CH, + H,O. HavanbHble KOHIIEHTpanuu pea-
THpYOMKX BemiecTB ObutH (MoIb/1): Cyp= 0,8; Cco = 0,6. Kak u3MeHHUTCSI CKOPOCTh PEaKIUK, eCId KOH-
LEHTPAIUIO BOAOPOAA YBEIHYUTH 10 1,2 , a KOHIEHTpanuto okcuaa yriepona ao 0,9 mons/n? (OTeer:
YBEIUYHUTCA B 5 pas).

22. Peaknus paznoxenus: N,O uzaer mo ypaBaeruto 2N,0 = 2N, + O,. KoHcTanTa ckOpocTH peak-

upn paBHa 5x10™. HauanbHast KOHIGHTpALIHS N0 = 0,32 mons/m. OnpenenuTh CKOPOCTh PEAKIIUN B
HAYaJbHBIH MOMEHT M B TOT MOMEHT, Koraa pasnoxkurcsa 50 % N,O. (Otser: 5,12x10; 1,28x 10'5).

23. Peakums mexny BemectBaMu A u B Boipaxkaercst ypaBuenueMm A + 2B = D. HauanbHbie xoH-
ueHTparuu (Monb/n): C, = 0,3 u Cg = 0,4. KoncranTa ckopoct paBHa 0,8. BEIUUCINTE HAYABHYIO CKO-
POCTH PEaKLUK U ONPEIENIUTh, KAK U3MEHWIACh CKOPOCTh PEAKLUH [0 UCTEUEHUH HEKOTOPOro BPEMEHH,
KOT/1a KOHIIEHTpanus BemecTBa A ymensinmiach Ha 0,1 mons. (OTBeT: 3,84 10% YMEHBIIUIIACE B 6 pa3).

24. Uemy paBeH TeMIepaTypHbI KOXQQPHUIMEHT CKOPOCTH PEaKLUH, €CIIH MPH MOHKCHUU TeMITe-
patypst Ha 30 °C, Bpems MpOTEeKaHUS PeaKINH yBeTUIHIoCh B 64 paza? (OtBer: 4).

25. Beraucnnts, IpH Kakoil TeMrepaType peakinus 3akoHduTcs 3a 45 muH, ecnu npu 20 °C Ha 310
notpedyetcs 3 4. TemnepaTypHbiii k03¢ dUIHEHT ckopocTu peakimu paseH 3. (Otset: 33 °C).

26. Kak m3menntcst ckopocts peakiuu CO + Cl, = COCI,, ecnu moBsICHTh JaBicHHE B 3 pasa H
OJTHOBPEMEHHO MOBBICUTH TeMnepatypy Ha 30 °C (y = 2)? (OtBet: yBenuunrcs B 72 paza).

27. Peaknuu npoTtekaroT 1o ypaBHeHUsIM: C + Oaqy= COyqy (1) ;

COqy + Oy = 2COyy (2). Kak u3menuTcst ckopocts (1) u (2) peakimii, ecii B KaXI0# cucTeMe: a)
YMEHBIIIUTH JaBJIeHHE B 3 pa3a; 0) yBemU4nTh 00beM cocyaa B 3 pasa; B) MOBBICUTh KOHIICHTPAIIHIO KH-
ciopoza B 3 paza? (OtBer: a) ymensmutcs B (1) B 3, Bo (2) B 27 pa3; 0) ymenbmutes B (1) B 3, Bo (2) B
27 pa3; B) yBenmuutes B (1) u (2) B 3 pasa).

28. Peaknus unet no ypasuenuto H, + |, = 2HI. Koncranra ckopoctu paua 0,16. McxoaHble KOH-
ueHTparuu H, u I, coorBerctBenno paBusl 0,04 u 0,05 Moib/i1. BeraucnuTh Ha4aabHYI0 CKOPOCTH peak-
IIMH U e CKOPOCTh, Koraa KoHienrparws H, crarer pasuoii 0,03 mons/1. (OtBet: 3,2x10™; 1,9x10).

29. OxucnieHne cepsl U ee TUOKCHAA TIPOTEKAET [0 YPABHEHUSIM:

S T Oy = SOxry (1) 5 SOy + Oory = 2SO;5¢y (2). Kak msmenurcs ckopocts (1) n (2) peakiwmii, eciu B
KaXJIO CHCTEME: a) YBEJIIMUUTh AaBJeHue B 4 pa3a; 0) yMEHbIINTH 00bEM cocyaa B 4 pa3a; B) IOBBICUTD
KOHIIEHTpaIuto kuciopoaa B 4 paza? (Otert: a) ysenuuures B (1) B 4, Bo (2) — B 64 pa3a; 0) yBenu4uTCs
B (1) B4, Bo (2) — B 64 pa3a; B) yBenmuuurcs B (1) u (2) B 4 paza.

30. KoncranTa ckopoctu peaknuu 2A + B = D pasna 0,8. HauanbHbie koHIIeHTparwu (MoIb/m): Cy
=2,5u Cg = 1,5. B pe3ynbraTe peakiiuu KoHieHTpamus Bemectsa Cy oka3anach pasHoi 0,6 Mosib/i1. Bei-
YHUCIIUTh, YeMy cTasia paBHa C, 1 ckopocTh peakiuu. (Oteet: 0,7 Moiw/i; 0,235).

31. Peaknust mporekaert 1o ypasuenuto HCI + O, = 2H,0 + 2Cl,.

Yepe3 HEKOTOpOE BpeMmsl TMOCJIe Hadana peakldy KOHICHTPAllMh YYacTBYIOIIMX B Hell BellecTB

cranu (MOJIb/M): CHC' =0,85; 0, = 0,44; Cl, = 0,30. Beruricnuts HavanbHbie kKoHIeHTpauu HCl u

C
0,. (OtBeT: Chici- 1,45; ~ 92 =0,59 mons/n).
32. HauanpHble koHLIeHTparuu BemecTB B peakiuu CO + H,0 «» CO; + H, 6pun paBHBI (MOJIB/M):

C C
Cco =0,5; H0 = 0,6; CO; = 0,4; H, — 0,2. BBIYKCIINTH KOHIICHTPALIUK BCEX YYAaCTBYIOIINX B PEaK-

CCOz =

MU BEIECTB IOCJIe TOTro, Kak npopearuposano 60 % H,0. (Oteet: Cco = 0,14; H0 - 0,24,

0,76; CHZ = 0,56 Moub/n).

33. Kak m3menutcsa ckopocth peakuuu 2CO + O, = CO,, ecnu: a) 00beM peakIHOHHOTO cocyia
yBeNU4uTh 3 paza; 0) yBennunuth KoHeHTpanuo CO B 3 pa3a; B) MOBBICUTH TemnepaTypy Ha 40 °C (y =
2)? (OtBert: a) ymenbmuTcs B 27 pa3; 0) yBenuuutcs B 9 pas; B) yBenuuurcs B 16 pas).

34. Ipu 10 °C peakuus 3akanuuBaeTcs 3a 20 MuH. CKOJIBKO BpeMEHHU OyAeT JJIMThCS PEeaKIUs MPH
noBbIIeHUN TeMiepaTypsl 10 40 °C, eciu TemnepaTypHbiii ko3¢ ¢urmeHT paser 37 (OtBet: 44,4 ¢).

35. Bo ckonbko pa3 ciaenyer yBenuuuTh a) koHnentpanuto CO B cucreme 2CO = CO, + C, 4To0bI
CKOPOCTh peakKIIMK Bo3pocia B 4 paza? 0) KOHIEHTpanuio Bogopoaa B cucteme N, + 3H, = 2NHs, uto0s!
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CKOPOCTh peakuuu Bo3pocia B 100 pa3? B) nasinenue B cucteme 2NO + O, = 2NO,, uTo0bI CKOPOCTH 00-
pazoBanust NO, Bo3pocna B 103 pa3? (Oter: 2 pa3a; 4,64 pasa; 10 pa3).

36. Cxopocts peaxuuu A + 2B=AB, npu C,=0,15 u C5=0,4 Monb/1 paBua 2,4-10°. Onpeaenuts
KOHCTAHTY CKOPOCTH M CKOPOCTh peakIlnuu, korja kKoHrentpamnus B cranet 0,2 monw/n. (OtBet: 0,1; 2x10°

4
).

37. Kak m3meHuTCs cCKOpocTh peakiuu 2A + B = A,B, ecnu koHIIEeHTpanuio BeliecTBa A yBenu-
YUTh B 3 pa3a, KOHLEHTpAIUIO BemecTBa B ymensuth B 2 paza, a temneparypy mnoBeicuth Ha 40°C (y =
2)? (OtBet: yBenmuuntcs B 72 paza).

38. Peaknus naer no ypasHenuto 2H,S + 30, = 250, + 2H,0. Uepes HekoTopoe BpeMs Mociie Ha-

COz =

C
yana peakiMyd KOHIEHTPAIMM yYacTBYIOIIWX B HEW BEIIECTB CTamy (MOJb/J): H.S = 0, 009;
0,02; SO, = 0,003. BeruricnuTh: a) KOHIIEHTPAIUIO BOJSHOTO Mapa B ATOT MOMEHT; 0) UCXOHBIC KOH-

LICHTPAIUU cepoBoaopoaa u kuciopoaa. (OTBer: CHZO =0,003; CHZS =0,012; COZ =(,0245 moinb/n).
39. JIBe peakmuu mpotekatoT npu 25 °C ¢ oquHaKoBOH CKopocThio. TemmepaTypHsblil kod¢hdum-
€HT CKOpPOCTH MEPBOM peakluu paBeH 2, BTopoi - 3. Haiitu oTHomenue 3tux ckopocreit mpu 75 °C. (OT-
BET. V2/V1 = 7,59)
40. Peaxnust uaet mo ypaBHeHuto N, + 3H, = 2NHj;. Uepes HekoTopoe BpeMst TIOCiIe Hadana peak-

C

C
MU KOHIICHTPAIIMH Pearupyronux BemlecTB ObU (MOJB/M): Nz = 0,8; H, = 1,5; NH; — 0,1. BrI-

YUCIUTh KOHIIEHTPAI[MK BEIIECTB B MOMEHT, Koraa kouueHtpaius N, crama 0,5 monb/n. (OtBet: CHZ =
0,6; CNH3 = 0,7 MOJIB/7).

41. Ilpu oxucnennn NH;3 Ha muratnHOBOM Katanm3aTope ObLIO TOTY4YeHO B TedeHne cyTok 1440 xr
HNO;. s okucnenust Obu10 ucnoib3oBano 0,064 kr karamusatopa. PaccunraTh aKTUBHOCTh KaTaiu3a-
topa. (OtBet: 937,5 kr/(m*uac)).

42. 3aBUCHT JM 3HAYEHHE PHEPrUM AaKTHUBALMM PEAKLUU B Cllyyae IeTEPOr€HHOr0 Karajlu3a OT
TUTOIIA/IM TIOBEPXHOCTH KaTaJIn3aTopa U OT €0 CTPYKTYpHI?

43. Bo CKOJIBKO pa3 YBEIUYUTCS CKOPOCTh PeakKiuu, mpoTekaromiei npu 298 K, eciu sHepruro ak-
TUBalMU ee yMEHbIIUTH Ha 4 k[ [x/Mons? (OTBeET: B 5 pas).

44. Yemy paBHa 3HEpPrus aKTUBALMU PEaKLHM, €CIHM IpHU MOBBIIIEHUH Temmnepatypsl oT 290 K no
300 K cxopoctb ee yBenuuutcs B 2 paza? (Otset: 49,9 xJx/Monb).

45. KakoBo 3HaueHNe YHEPTUU aKTHBAIUW PeaKiuu, ckopocTs kotopoit mpu 300 K B 10 pa3 601b-
e, yem mipu 280 K? (OtBet: 80,3 x/lx/Momb).

46. 3a 12 u Gbito cunTesuposano 45 000 kr NH;. O6bem ucronp30BaHHOro Katammsaropa 1,2 M,
OrnpeIeHTh MPOM3BOINTEIBLHOCTS KaTammsaropa. (Oteer: 3125 kr/(v*uac)).

47. Haiitn o6beM KkaTanmsatopa juts cuate3a NHs, eciin nponsBoauTensHOCTh yeranoBkn 5000 M
amMMuaka B gac. [IpOH3BOANTEIBHOCT HCIOIb3yeMoro Katanusaropa 2000 kr/(m*uac). (Otser: 1,9 M%).

48. VI3aMeHuTCs M 3HAUY€HHE KOHCTaHThl CKOPOCTH PEaKIMW MPH 3aMEHE OJHOr0 KaTaau3aropa
npyrum?

49. KakoB MeXaHU3M y4acTHsl B XUMHYECKOM IIPOLIECCE BELECTB, 3aMEMIISIOINX CKOPOCTh XHMH-
YeCKOH peakIMy ¥ Ha3bIBaeMbIX OTPHIIATEIHLHBIMH KaTalH3aTOpaMH U HHTHOUTOpamMu?

50. OnuH Kataau3aTop CHIKaeT sHepruto aktusaiuu npu 300 K Ha 20 kJx/Mois, a apyroi Ha 40
k/x/Monb. Kakoit katanuzarop s¢¢extuBHee? Bo cKONbKO pa3 Bo3pacTeT CKOPOCTb peaklHu MpU Uc-
T0JTh30BAHMHM TOTO HIIM MHOTO Katanusaropa? (Otset: BTOpOi; 3,1:10°%; 9,4-10).

51. J)Kups! u yrieBoabl OKMCIAIOTCA B )KMBBIX OpraHM3Max Mpu Temieparype okoio 37 °C, a BHe
JKUBBIX OPraHU3MOB OKHCIIeHUe porcxoaut npu 450 - 500 °C. OObACHUTD NPUYHHBI 3TOTO SBJICHUS.

52. [lpuBecTr mpUMeEpbl KaTATUTHYECKUX PEeaKUUil. MOKHO JIH, C TOMOLIBbIO KaTallu3aTOPOB, CMe-
CTUTh XUMHYECKOoe paBHOBecHe? KakoBa poiib KaTaau3aTropa B 00paTUMBIX PEaKIUsX ?

53. DHeprus akTHBaLMM HEKOTOPOH peakuuu B OTCYTCTBHE KaTanu3aTopa paBHa 32,3 x/x/Monb, a
B IPUCYTCTBUU Katanu3aTopa oHa paBHa 20,9 xJ/[/Monbs. Bo ckoibko pa3 Bo3pacTeT CKOPOCTh 3TOH pe-
aKIM¥ B MPUCYTCTBUH KaTanm3aTopa mpu 25 °C? (Otset: B 100 pa3).

54. Ctenkn peakIIMOHHOTO COCY/Ia YaCTO OKA3bIBAIOT OOJIBIIOE BIUSHUAE Ha CKOPOCTh XMMHYCCKUX
MPOLIECCOB, YCKOPSIS MIIH 3aMeaisisl uX. [[puBecTr BO3MOKHBIE IPHYMHBI STOTO SIBICHHS.

55. K KakuM MoCIenCTBUSAM MOXKET IIPUBECTH CMEIEHHE paBHOBECHS MO JEMCTBUEM KaTaln3aTo-
pa?
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56. [ToueMy BoJa B IJIMHSHOM COCYJC HE PacTBOPSET KPEMHHUH, a B CTEKJITHHOM pacTBopsieT? Kak
MIPOBEPHUTH TIPEIOKEHHOE 00BICHEHNE?

57. KakoBo BiHsHWE MPHUPOABI pacTBOpUTENs (MOJSIPHOCTH) HA CKOPOCTH peakuuu? MOXHO Ju
CUMTaTh, YTO PACTBOPHUTENH B 3aBUCHMOCTH OT NPHUPOJBI 00JaJaeT KaTaIUTUUYECKUM WM WHTHOUPYIO-
IUM IeiicTBueM?

58. O6BIYHO, YeM TIONIIPHEE PACTBOPHUTEINb, TEM CHIIBHEE OCIAOISIOTCS CBSI3U B PEarupyrolIuX Mo-
JIeKyJ1ax W TEM BBIIIE CTAHOBUTCS UX PEaKIHOHHAsI CIOCOOHOCTh. B KakoM pacTBopuUTese peakiu Mpo-
xomat OsicTpee? MIMEIoTCs 1 HCKITFOUSHHS M3 ATOTO IpaBuia?

59. IlepeuncnnTh NPUYNHBI YCKOPEHUS PEAKIHN TeTEPOTCHHBIM KaTalIM3aTOPOM.

60. CnocoOcTByeT M MOBBIIICHHE TEMIIEPATyphl MEPBOMY 3TaIly T€TEPOTEHHOTO KaTaiu3a - all-
copOLUK MOJIEKYJ pearupyoLINX BEeUIeCTB Ha MTOBEPXHOCTH TBEPAOTO KaTainzaTopa?

61. IIpu HarpeBaHUM AMOKCHIA a30Ta B 3aKPBHITOM COCYZE 10 HEKOTOPOW TEeMIIepaTyphl paBHOBE-
cue peakuun 2NO, = 2NO + O, ycTaHOBHIIOCH IPH CIEAYIONIMX KOHIEHTpanusx (Moib/n): [NO,] = 0,4;
[NO] =1, [O,] = 0,5. Boruncnuth KOHCTaHTY PaBHOBECHUS JJIsl 3TOM TEMIEpaTypbl U UCXOAHYIO KOHIICH-
Tpanmo quokcuna azora. (Oteert: 3,125; 1,4 Monb/).

62. Peakius npotekaet 1o ypasHenuo AB &= A + B. [Ipu nekoTopoii Temneparype u3 1 mons AB,
HaxOJAILIErocs B 3aKpbITOM cocyle eMKocThio 20 11, paznaraerca 0,6 monp AB. OnpenenuTs KOHCTaHTY
paBHOBecus. (Otget: 0,045).

63. Koncranta pasaosecus peakuun N,O, = 2NO, pasna 0,16 npu 375 K. PaBHOBecHast KOHIIEH-
tpamus NO, pagHa 0,09 monb/n1. Beraucauth paBHOBecHYH0 KOoHIIEHTpanuioo N,O4. (OTtBeT: 0,051 Mosib/m).

64. PaccuuTarh paBHOBECHYIO KOHLEHTpauuio Oz M KOHCTaHTy paBHOBecHs B peakiuu 30 &
203, ecnu HavanbHas Macca O, paBHa 24 r, a paBHOBecHas KoHueHTpauusa O, pasHa 0,6 monb/n. (OT-
BeT: 0,1 mounb/i; 0,046).

65. HUcmonk3ys cnpaBouHble naHHble Tadn. b. 1, paccuntars AH®X.p. peakiuu, npoTeKaromei mo
ypasuenuto 2NO,y = 2NO, + Oy 1 ONpeeNnuTh, B KAKYI0 CTOPOHY CMECTUTCS PABHOBECHE IIPU OXJIa-
KJICHUU CUCTEMBI.

66. PaccunTarth paBHOBECHBIE KOHLIEHTpALUU Ta3000pa3HBIX BEIIECTB B TE€TEPOTCHHOW CUCTEME
FeOy + CO = Few + COy), ecnu HauanmbHas koHUeHTpauus CO cocTaBisiia 2 MOJIb/J, KOHCTaHTa
pasHoBecus KC = 0,6. (Otser: 1,25; 0,75 momns/m.).

67. Ilpu cocrostaun paBHOBecus B cucteme N, + 3H, = 2NH, KOHIIEHTPAIIUN BEIIECTB ObLIN
(mouw/m): [N2] = 0,3; [H2] = 0,9; [NH3] = 0,4. Paccunrarh, Kak H3MEHSTCSI CKOPOCTH TIPSAMO# U 00paTHOM
peaKIuyu, ecii KOHIEHTPAllMM BCEX yYacTBYIOIIMX B PEakiMH BEUICCTB YBENWUYUTHh B 4 pa3a. B kakom
HampaBleHHH cMecTuTCs: paBHOBecue? (OtBer: 256; 16).

68. BeIYMCINTE KOHCTAHTY PAaBHOBECHS [UISi TOMOT€HHOM CHCTEMBI
COq) + H204) = COyy + Hyy, eciin paBHOBECHBIE KOHIICHTPALMH PEarupyroux semects (Moib/i): [CO]
= 0,004; [H,0] = 0,064; [CO,] = 0,016, [H2] = 0,016. YUeMy paBHBI MCXOHbIE KOHIIEHTPAIMX BOJALI U
CO? (Otser: 1; 0,08 monb/it; 0,02 MoJB/).

69. B nauansubiii Moment nporekanus peakiuu NiOy) + Hyry & Nig + Hy0() KoHIEHTpaimy 6bi-

C
M paBHbI (Monb/1): 2 = 0,5; H0 = 1,7. Paccunrars PaBHOBECHBIE KOHIEHTPAINH Ta3000pa3HbIX
Beniects, eciiu KC = 5,66. (Otser: 0,33; 1,87 mMoib/n).
70. B peakTope mmpu HEKOTOPOH TeMIepaType NpOTeKaeT peaKus

CO, + Hy & CO + H,0. Onpenenurs KOHCTaHTy PABHOBECHS, €CIIM B HAYaJIbHBIH MOMEHT H, = 2,15

MOJIB/JI, CCOZ = 1,25 MoJb/11, a K MOMEHTY paBHOBecCHs mpopearupoBayio 60 % HayaaIbHOIO KOJIMYECTBA
COa,. (Otger: 0,8).

71. OnpenenuTh, B KaKyK CTOPOHY MPOK30iieT cMelueHne pasroBecust peakin COypy + 4Hyp &
CHyqy + 2H20y, AH®x.p. = -165 k/Ix npu clieyromux Bo3AeHCTBUSX: @) yBEIUYEHUH JaBlIeHus; 0) mo-
BhIeHuH KoHeHTpauu CO,; B) MOHMKEHUH TEMITEPATyPhI.

72. B TOMOT€HHO}i cucTeMe yCcTaHOBUIOCH paBHOBecue 2H,S + 30, &= 250, + 2H,0. KoncranTa
paBHOBecus KC = 3-10°. Mlcxo/IHBIC BELIECTBA HITH MPOAYKTHI Peakiyu OyayT mpeodiiaaaTh B paBHOBEC-
HOW CMecH BemecTB? BBIUMCIHUTL PaBHOBECHYIO KOHIICHTPAIMIO JHOKCHAA CEPBI, €CIH PaBHOBECHBIC
KOHIICHTPAIMU BEIIECTB, YUYaCTBYIOIINX B peakuuu, paBHbI (Monb/n): [H,S] = 0,02; [O,] = 0,30; [H,0] =
0,40. (OtBer: 4,5 mMob/1).

73. Paccuntars KC peakuun PClsy) & PCls + Clyy mpu 500 K, eciu kK MOMeHTY paBHOBecHs pas3-
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noxunock 54 % PCls, a ucxonnas kontentpanus PCls 6puta paBra 1 mons/n. (OtBert: 0,634).

74. Tlocne cmernBanus rasoB A u B B cucteme Ay + By = C +Dy) ycTanasimsaercst paBHoBe-
cHe MpH cieayonmx KoHnentpanusx: [B] = 0,5 mons/n; [C] = 0,2 monb/n. KoHcTaHTa paBHOBECHS peak-
MY paBHA 4X 10, Haiitu WCXOJHBIC KOHIIeHTpaluu BemecTBa A u B. (Otser: 2,2; 0,7 Monb/i).

75. CucreMa Cepagur + COxry 2 2CO, DHx.p. = 172,5 k/I)k HaXOMUTCSI B COCTOSHUU PaBHOBE-
cusi. Kak moBnusieT Ha paBHOBECHE CHUCTEMBI: a) TIOBHIIIICHUE TEMIIepaTyphl; 0) TOHWKECHHUE TaBJICHUS; B)
noHmwkeHre kouueHrpanuu CO,?

76. IIpu HEKOTOPOIi TeMIepaType PaBHOBECHBIC KOHIICHTPAIIUY B CUCTEME

SO, + O, &= 2S0; cocrasnsm (monw/n): [SO,] = 0,04; [O,] = 0,06; [SOs] = 0,02. Onpenenuts
KOHCTaHTY paBHOBECHS U HCXOHbIC KoHIeHTpanuu SO, u O,. (OtBer: 4,17; 0,06 Monb/n; 0,07 Momb/1).

77. Peakuus nporekaet 1o ypasaenuto NO + Cl, 2 NOCI,, DH < 0.

Kaxue n3menenus a) temmepaTypsl; 0) AaBleHUS; B) KOHIEHTPAIUI yYaCTBYIOIINX B PEAKINH Be-
IIECTB CIIOCOOCTBYIOT YBEIMUCHHUIO BBIXO/IA MPOIYKTa PEAKIUM?

78. Koncranra paBaoBecust peakinn FeO) + CO() & Fe, + COyy P HEKOTOPOH TeMIeparype
paBHa 0,5. Haiftu paBHoBecHble KoHUEHTpauuu CO u CO,, ecniy HadalbHbIE KOHICHTPALUU 3THX Be-

ILIECTB COCTABIISIIH (MOJIB/JI): Ceo - 0,08; CCOZ =0,02. (Otset: 0,67; 0,33 Monb/n).

79. Cucrema N2(r) + 3H2(1—) Z 2N H3(r); DHOX.p. =- 92,4 KI[)K

HAXOJUTCS B COCTOSIHUM paBHOBecHs. ONpeennuTh, B KAKOM HANpaBlIeHHHA CMECTUTCS PABHOBECHE:
a) C pOCTOM TeMIepaTypbl; 0) IPX MOBHIIICHWH IaBJICHUS; B) IPY MOHWKeHNN KoHIeHTpamu NHs.

80. Haiitu koncranTy paBHoBecus peakuun 20, = 2NO,, eciu HaganbHas konuenTpanus N,Oy co-
crarmsuia 0,08 MOJIB/JT, a K MOMEHTY HACTyIUICHUsI paBHOBecUs paziokuiaock 50 % N,O,. (Otser: 0,16).

81. CocTaBUTh MOJNEKYJISAPHBIC U WOHHO-MOJICKYJIIPHBIC YPaBHEHHs PEakuil B3aUMOJICHCTBHS B
pactBopax mexuy: a) KoS u CuSQOy4; 6) AGNO; u NH,CI; B) NaySiO; u H,SOy; 1) CaCO3 1 HNO;.

82. CoctaBuTh MO [1Ba MOJICKYJISIPHBIX YpaBHEHHS pPEaKUWH, KOTOPbIE BBIPAXKAIOTCSI HMOHHO-
MOJIEKYJISIPHBIMHU YPAaBHEHUSIMHU:

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

83. M0oHO JI1 IPUTOTOBUTH PACTBOP, COJCPIKAIINN OJHOBPEMEHHO CJIEAYIONINE aphl BEIIECTB: a)
KOH u Ba(NOs3),; 6) NiSO, u (NH,),S; B) Pb(NO3), u KCI; r) CuCl; u Na,S? IlpeacraButh BO3MOXKHbIE
PEaKIMy B MOJIEKYJISIPHOM ¥ HOHHO-MOJICKYJIIPHOM BHJIC.

84. CmemmBarot nonapso pactBopsl: a) KOH u Mg (NOs),; 6) Li,CO3 u HCI; B) Fe(NO3); u KOH;
r) NH,Cl u NaOH. B kakux ciy4asx peakiuy MpakTHuecku noiayt g0 koHna? [IpeacraButh ux B Mose-
KYJISIPHOM U HOHHO-MOJIEKYJISIPHOM BHJIE.

85. CocTaBUTh MOJNEKYJSAPHBIC U WOHHO-MOJICKYJIIPHBIC YPaBHEHHs PEaKiUuili B3aUMOJICUCTBHS B
pactBopax Mexay: a) BaCOs; u HNOz; 6) Fey(SO,); u KOH; 8) HCI u K,S; 1) CH;COOK u HCI.

86. CocTaBuTh MOJEKYJSPHBIE M MOHHO-MOJICKYJISIPHBIE YPaBHEHUs PEeakluii B3aUMOJICHUCTBHS B
pactBopax mexay: a) Mg(OH), u CH;COOH; 6) NH;NOz; u KOH; B8) Ca(NOs), u K,CrOy4; 1) AICI;
Ba(OH),.

87. CmemmBarot momapuo pactBopsr: a) K,SOs u HCI; 6) Na,SO, u KCI; 8) CH;COONa n HNO;;
r) Aly(SOy4); u u36bpiTok KOH. B kakux M3 MPHUBEACHHBIX CIIy4aeB PEaKIUM MPAKTUYECKH TMOHIYT 10
koH1a? CoCTaBUTh sl STUX YPAaBHEHUH MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE PEaKIHi.

88. Kaxwue u3 BemiecTs Oy IyT B3aUMOAEHCTBOBATE ¢ THAPOKCHIOM Kanus: a) Ba(OH),; 6) Sn(OH),;
B) NiSQOy; r) H3PO,4? Beipa3uTh 3TH peakiiuu MOJIEKYISIPHBIMUA 1 HOHHO-MOJICKYJISIPHBIMU YPaBHEHHSIMHU.

89. CocTaBuTh 1O JBa MOJIEKYJSIPHBIX YPaBHEHUS, KOTOPHIE BBIPAXKAIOTCS HOHHO-MOJIEKYJISIPHBIMU
ypaBaennsmu: a) OH™ + HS™ = H,0 + S*; 6) CO;z* + 2H" = H,0 + CO,; 8) OH™+ NH," = NH,OH.

90. CocTaBuTh MOJEKYJISPHbIE M WOHHO-MOJICKYJISIPDHBIC YPaBHEHUs PEakiuii B3aUMOJCHUCTBHS B
pactBopax Mexay: a) Na,SOz u H,SOy; 6) CH;COOH u KOH; B) Na,HPO, u NaOH; r) Be(OH), u KOH.

91. CmemuBaroT monapHo pactBopsl: a) CU(NOs), u Na,SO,4; 6) BaCl, u K,SO,4; 8) NaHCO; u
NaOH; r) Cd(OH), u HCI. B kakux u3 npuBEICHHBIX CITy4aeB PEaKIMU NPAKTHISCKHU MOHIYT 10 KOHIA?
CocTaBuTh IS 3TUX PEAKLUH MOJIEKYJISIPHBIE M HOHHO-MOJICKYJISIPHBIE yPaBHEHHUSL.

92. CocTaBuUTh MOJIEKYJISIPHbIE M MOHHO-MOJICKYJIIPDHBIE YpaBHEHHs PEaKUUi B3aUMOACHUCTBHS B
pactBopax mexay: a) K,S n HCI; 6) KHCO; u Hy,SO4; 8) MgSO, u BaCly; r) Ba(OH), u H,SO,.

93. Hanmcate MolieKyJsipHbIe ¥ HOHHO-MOJIEKYJISIpHBIE YPaBHEHHS PEakKIWi, COOTBETCTBYIOIINE
CIIEAYIOIINM TPEBPAIICHHSIM:

a) COs> — CaCO; — Ca** — CaS0,;6) S — FeS — Fe?"
94. Hamucath MOJEKYJSPHbIE U UOHHO-MOJICKYIISIPHbIC YPaBHECHHUSI PEaKIUi B3aWMOJICHCTBUS B
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pactBopax Mexay: a) Hg(NOs), u Na,S; 6) Li,SO; u HCI; 8) Ca(HCO3), u Ca(OH),.

95. CocTaBuTh TO JIBa MOJICKYJSIPHBIX YPaBHEHHS, KOTOPhIE COOTBETCTBYIOT CIICAYIOIIUM COKpa-
IEHHBIM MOHHO-MOJEKYISpHbIM ypaBHeHusM: a) CH;COO + H* = CH3;COOH; 6) Ba®* + CrO,> =
BaCrQOy;

B) Ag" + 1 = Agl.

96. CocTaBUTh MOJICKYISIPHbIC M HOHHO-MOJICKYJISIPHBIC YpaBHEHHUS PEaKIWi, MPOTEKAIONINX B
pacTBOpax Mexay: a) AMOKCUIOM YIIepoa U TUAPOKCUIOM Oapusi; 0) CHIIMKATOM HATPHUS U XJIOPOBOJIO-
POJTHOI KUCTOTOH; B) cynbdumom xene3a (1) u cepHOM KUCIOTOH; T) HOAUIOM Kallus U HUTPATOM CBHH-
na.

97. 3aKOHYHTH MOJICKYJISIPHBIC U COCTaBUTh MOHHO-MOJICKYJISIPHBIC YPAaBHCHHSI CICIYIOIIUX peak-
1005178

a) Fez(SO4)3 + K3PO4 =... 6) Ba(NO3)2 + Na2C03 =...; B) CU(NO3)2 +K,S=....

98. 3akOHYHTH MOJICKYJISIPHBIC U COCTABUTh MOHHO-MOJICKYJIIPHBIC YPAaBHCHHSI CICIYIOIIUX peak-
1005178

a) Pb(N03)2 +H,SO,=...; 6) CaCl, + AgN03 =...

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

99. Mcxons U3 COKpalleHHONH MOHHO-MOJICKYJISIPHON (POPMBI YpaBHEHUS, COCTABHUTH 110 JBa MOJIe-
KyISIpHBIX ypaBHeHns: a) CaCO; + 2H* = Ca?* + H,O + CO,; 6) Ba®* + SO, = BaSO,; B) Cu(OH), +
2H" = Cu* + 2H,0.

100. Hanucath MOJIEKYJIIpHBIE U UOHHO-MOJICYJISIPHBIC YPaBHCHHS PEaKIUi B3aUMOJCHCTBHUS B
pactBopax mexay: a) Hg(NOs), u Nal; 6) MgCO; u HCI; B) CuSO,4 1 H,S.

101. Kakue u3 mepedymcieHHbIXx HIKe coseil moasepratorcst ruaponusy: NaCN, KNO;, CuCl,,
ZnS0,? CocTaBUTh HOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YpaBHEHHS peakluii, ykazats pH cpensl.

102. K pactBopy Cr(SO4)z mobasumu pactBop K,S. OOBSACHUTH MPUUKNHY 00pa30oBaHUsA OCaaKa
BhIZieNieHusI Ta3a. COCTaBUTh MOJICKIISIPHOE U HOHHO-MOJICKYJISIPHBIC YPABHEHUS PEAKITHH.

103. Kakwue u3 comneii: Na,SO,, K,SO3, NH,CN, LiCl, Fe,(SO4)3 moaseprarores ruaposusy? Cocra-
BHUTHh HOHHO-MOJICKYJISIPHBIC ¥ MOJIEKY/ISIPHBIE YPaBHEHHUS THAPOM3a 3TuxX coneil. Kakoe 3nauenue pH (>
7 <) UIMEIOT PacTBOPHI ATUX COJICH?

104. CoctaBUTh MOJECKYJISPHBIE W HOHHO-MOJIEKYJSIPHBIC YPAaBHEHHS COBMECTHOTO THIPOJIU3a,
MPOMCXOSMIIEro pu ciiuBaHuu pacTBopoB: a) Fe(NO3); m Na,COs; 6) CuCl, u K,COs.

105. IlomoOpaTh 1m0 JBa ypaBHEHHsS] B MOJICKYJISPHOM BHJE K KaXJIOMY H3 TpPeX HOHHO-
MOJIEKyIIApHBIX ypaBHeruii: a) AIF*+H,0 2 AIOH*+H"; 6) S* + H,0 = HS™ + OH"; B) CH,COO™ +
H,O & CH3COOH +OH".

106. TlomoOpatTh MO JBa ypaBHEHHS B MOJCKYJSAPHOM BHAE K KaXJIOMy H3 TpeX HOHHO-
MOJIEKYJISIpHBIX ypaBHeHuit: a) Fe** + 2H,0 = Fe(OH)," + 2H*; 6) COs* + H,0 &= HCO;™ + OH™; B)
NH;" + H,0 2 NH,OH + H".

107. CocTaBUTh MOHHO-MOJICKYJIIPHBIEC U MOJICKYJISIPHBIC YPaBHEHUS PEAKIIUi IS COJICH, TOABED-
rafoIIuXCcs THIPOIIU3Y, yKa3ath peakiuio cpenbl: KoSO3, Cr(NO3)s, NaNO,, NiSO,.

108. B kako#i 1Ber OyaeT OKpalleH JakMyc B BOAHBIX pactBopax: K,S, (NH4),SO4 Na,COs,
Li,SO,? OtBer 000CHOBAaTh MOHHO-MOJICKYJIIPHBIMH U MOJICKYJIIPHBIMH yPaBHEHHUSMH PEaKIHid THAPO-
J13a COJIEH.

109. CocTaBUTh MOHHO-MOJIEKYIISIPHBIE U MOJICKYJIIPHBIC YPaBHEHUS PEAKIIHiA IS COJIeH, ToABEP-
raroIUXCs THAPONN3Y, ykasarh peakiuio cpeasl: Kl, CU(NO3),, K;SiO3, ZnS0O;,.

110. Kakue 13 npuBeICHHBIX COJICH MOABEPrarOTCs TUAPOJIN3Y 10 KaTHOHY, [0 aHHOHY, M0 KaTHO-
Hy u annony: BaS, Mn(NOs),, AlCI;, Cr,S;? Ykasate pH cpenst s BoaHbIX pacTBopoB coneil. Cocra-
BUTH MOHHO-MOJIEKYJIIPHBIE U MOJICKYJISIPHBIC YPAaBHEHUS THAPOIIN3A.

111. Kakwue u3 coneit Nal, CrCl;, NH;NO;, NH;NO, mogsepratorcst ruaponnsy? CocTaBUTh HOH-
HO-MOJIEKYJIIPHBIE ¥ MOJICKYJISIDHBIC YPaBHEHUS THAPOIN3a 3TUX COJICH, YKa3aTh PEAKIIHIO CPEJIbI.

112. K pactBopy Al;(SO,); nobasmmm cinenyromue Bemectsa: a) H,SO,; 6) KOH; B) Na,SOs; 1)
ZnSQ,. B kakux ciydasx ruapoiu3 cyib(dara amomubus ycuiautcs? [louemy? CocTaBUTh HOHHO-
MOJIEKYJISPHBIC YPAaBHEHHMS THIPOJIM3a COOTBETCTBYONIUX COJICH.

113. Kakue u3 BemiectB: Na,COs, Li,SOz, CuCl,, MgSO,, BaS co3maayTr M30BITOK THIPOKCH/I-
MOHOB B pacTBope cBoeii conu? [logemy? CocTaBUTh HOHHO-MOJIEKYJIIPHBIE M MOJIEKYJISIPHBIE YPaBHEHUS
TUJIPOJIN3a ATUX COJICH.

114. Tpu cnuBanuu pactBopoB coneit CrCl; m Na,CO; o6pasyercs ocagok Cr(OH); u Beiensiercs
ra3 CO,. O0BSICHUTH IPUYMHY U HATTUCATH MOJICKYJIIPHOE U HOHHO-MOJICKYJISIPHBIC YPaBHECHUS PEaKIIHU.
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115. Hanucats ypaBHEHUsI peakivii THIPOJIN3a B UOHHO-MOJICKYIIIPHOM M MOJICKYJISIPHOM BUJIE:
arerata yutuss CH;COOLI, xmopuna amomuans NH,Cl, muanuma ammonus NH4CN, cynshuma Gapus
BaS.

116. OOwsacHuTh, moyemy BomaHble pacTBopsl NaNO,, Li,COsz;, NasPO, uMmeroT menounyo peak-
0. OTBET MOATBEPIUTH YPABHEHUSIMH PEAKIIUH B HOHHO-MOJICKYJIIPHOM U MOJICKYJIIPHOM BHUJIC.

117. K pactBopy FeCl; no6asunu cnenyromue Beriectsa: a) HCI; 6) KOH; B) CuCly; r) Na,COs. B
KaKUX Cly4asx TUApOSu3 xyopuna xenesa ycunurcs? [logemy? CocTaBUTh HOHHO-MOJIEKYJISIPHBIE YPaB-
HEHHS TUIPOITN3a COOTBETCTBYIONIHUX COJICH.

118. TIpu cmemmBanuu pactBopoB Fey(SO,); u K,S obpasyercst ocanok u Beiaessiercs ra3. Hamu-
CaTh MOJICKYJISIPHOE ¥ HOHHO-MOJICKYJIIPHBIC YPAaBHCHHS COBMECTHOTO THAPOIIU3a COJICH.

119. CocTtaBUTh HMOHHO-MOJICKYJISIDHBIC W MOJICKYJSIDHBIC YPaBHEHUS THAPOJU3a COJICH:
NH4CH3COO, Ca(NOQ)g, K3PO4, |\/|nC|2.

120. ITouemy npu noOaBICHUN TOPAYEH BOABI K BOTHOMY pacTBopy xJsopuna xenesa (111) Bemana-
et ocaaok? [ToaTBepauTh 3TO ypaBHEHUSIMH PEaKIUii B HOHHO-MOJICKYJIIPHOM M MOJICKYJISIPHOM BUJIC.

121. a). Mcxoas u3 cTemeHd OKUCIICHUS cephl B BemectBax S, H,S, Na,SOs, H,SO,, onpenenuts,
KaKoe U3 HUX SIBISICTCS TOJIBKO OKUCIUTEIEM, TOJHKO BOCCTAHOBUTEIEM M KaKUE MOTYT OBITh M OKHCIIH-
TeneM, U BoccTaHoBUTeNeM. OTBET 000CHOBATS.

0). Ha ocHOBaHWH 3NEKTPOHHBIX ypaBHEHHUH momo0path KO3(PUIMEHTH B YpaBHEHUH PEaKIUH,
UAyLIEN TI0 cXeMe:

Nal + NalOz+ H,SO, — I+ Na,SO, + H,0. OnpenenuTs TUII OKHCIUTEILHO-BOCCTAHOBUTEIBLHOM
peaxiuu.

122. Peakiuu BEIPaXKAIOTCS CXEMaMH:

Zn + HNO; (pas6) > Zn(NO3)2 + N,O + H,0;

SnCl, + K,Cr,0O7 + H,SO4 — Sn(SOy), + CrCl; + KySO4 + H,0. CocTaBuTh 37IEKTPOHHBIE YpaBHE-
HUSI, TI0JJ00paTh KO3 HUIHEHTHI, YKa3aTh, KAKOE BEIIECTBO B KAXKION PEaKIIMU SIBISCTCS OKHCIHTENEM,
KaKoe BOCCTAHOBUTEIICM.

123. a). CocTaBUTh 3JCKTPOHHBIC YPABHEHHUS M YKa3aTh, KAaKOU IMpolecc (OKUCICHHE MM BOCCTa-
HOBJICHHUE) MTPOUCXOINT IIPU CJICAYIONIUX MTPEBPAIICHUAX

P? - P*°; N*® — N3 CI'— (ClO3); (SO,)* — S™.

0). Peakius BEIpaXKaeTCsl CXeMOM

KMnO4 + st + HZSO4 — MnSO, + S+ KZSO4 + Hzo

OnpeienuTh OKUCIUTENh U BOCCTAHOBHUTENb, HA CHOBAHWU DJICKTPOHHBIX YPaBHEHHH PAaCCTaBHUTh
K03()(UITUCHTHI B YPAaBHEHUH PEAKITUH.

124. a). MoryT Jin IPOTEKaTh OKUCIIUTEIBHO-BOCCTAHOBUTEIILHBIC PEAKI[UH MEXK/Ty BEIICCTBAMM: a)
Cl, u H,S; 6) KBr u KBrO; B) HI 1 NH;? OtBeT 060CcHOBATE.

0). Ha ocHOBaHMU 3JEKTPOHHBIX YpaBHEHUH M0A00paTh KO3)OHUIHMESHTHI, ONPEACTUTh THIT OKHCITH-
TEJIbHO-BOCCTAHOBUTEIBHOM peaklinu, UIYyIIEN TTO CXeME

Nacr02 + Pb02 + NaOH — NaZCI’O4 + NaszOz + Hzo

125. a). Bo3MokHBIE CTENeHH OKHCIEHUS Kelle3a B coenHeHusX +2, +3, +6. OnpenenuTs, Kakoe
U3 BEIIECTB MOXET OBITh TOJIBKO BOCCTAHOBUTEJIEM, TOJIbKO OKHCIHUTEIEM U KaKOe - U OKHCIUTEIIEM U
BoccraHosureiieM: FeSQO,, Fe,03, K,FeO,. OtBeT 000CHOBATE.

0). Ha ocrosanuu s1ekmporubix ypasHerull nodobpams Kosgguyuenmol 0151 6eujecms 6 ypagHe-
HUU peaxyuu, uoywei no cxeme

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

126. a). CocTaBUTh 3JCKTPOHHBIC YPABHEHHUS M yKa3aTh, KAaKOM Ipoliece (OKUCICHHE MM BOCCTa-
HOBJICHHUE) MMPOUCXOAMT IIPU CIICAYIOMINX MTPEBPAIICHUAX

As™ — As™; (CrO,)* — (Cr0O,)’; (MnO,)” — (MnO,)*; Si** — Si°.

0). Ha ocHOBaHWMH 3IEKTPOHHBIX ypaBHEHUH pacCTaBUTh KOA(M(UIUEHTHl B PEAKIMU, UAYIIEH IO
CcXeMe st + H2803 — S+ Hzo

127. Peakiuu BEIPAXKAIOTCS CXEMaMH:

NaNO3—> NaNO, + Oy;

MnSO4+ KC|03 + KOH — KzMnO4 + KCI + KQSO4 + Hgo

CocTaBUTH 3JEKTPOHHBIE YPAaBHEHHS, PACCTAaBUTh KO3 PHUIIMEHTHI, OTIPEIETUTh OKUCITUTENh H BOC-
CTaHOBHUTEJNb B KAXKIOHN peakiuu. K kakoMy THITy OTHOCUTCS KaXK/Jas U3 MPUBEACHHBIX PEeaKIIii?

128. Peakiuu BeIpaskaroTcs CXEMaMH:

KBr + KBI‘O3 + H2804 — Br, + K2804 + Hgo,
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HNO3 + HN03 — Ngo + Hgo

CocTaBHUTH 3JEKTPOHHBIE YPAaBHEHHS, PACCTAaBUTh KO3 PHUIIMEHTHI, OTIPEIETUTh OKUCITUTENh H BOC-
CTaHOBHUTEJb B KAXKIOH peakiuu. K kakoMy THITy OTHOCUTCS KaXK/Jasl 3 MPUBEACHHBIX PEaKInii?

129. Peakiuu BEIPaXKAKOTCS CXEMaMU:

HZS + K2C|’207 + HQSO4 — S+ Cr2(804)3 + KzSO4+ Hgo,

NaBrO — NaBrO; + NaBr.

CocTaBUTh JICKTPOHHBIC YPAaBHEHHUS, PACCTABUTh KOI(DPUIIMESHTHI, OIPEACTUTh OKUCITUTEIh H BOC-
CTaHOBHUTENb B KaXKIOH peakiui. K KakoMy THITy OTHOCHTCS KayKJasi U3 MPUBEACHHBIX PEeaKInii?

130. a). Mcxojs u3 cTEeNeHn OKUCICHHUS XJIOpa ONPEICIUTh U IaTh MOTHBUPOBAHHBIN OTBET, KaKoe
n3 coequnenuii Cl,, HCI, HCIO, sBnseTcs TOIBLKO OKHCIUTENEM, TOJIBKO BOCCTAHOBUTEIEM M KAaKOE U3
HUX MOXET UMETh (DYHKITHIO M OKUCIIUTEIS, U BOCCTAHOBUTEIIS.

0). Ha ocHOBaHWU AIIEKTPOHHBIX YpaBHEHHUI pacCTaBUTh KO3(PPHUIMEHTH B YPaBHEHHH PEaKIINH,
UIYIIEN 10 CXeMe

HNO; + Bi — NO + BI(NO3)3 + H,0.

131. Peakiuu BEIPayKArOTCS CXEMaMH:;

H3A503 + KMnQO, + H,SO, — H3ASO4 + MnSQO, + K,SO, + H,0;

AgNO; — Ag + NO; + O,.

CocTaBUTh 3JEKTPOHHBIE YPAaBHEHHS, PACCTABUTH KOI(PPHUIIMEHTHI, OTIPEIETUTh OKUCIUTENh H BOC-
CTAHOBUTENb B KaXKI0M peakuuu. K kakoMy TUIy OTHOCHUTCA Ka)KJasl U3 MPUBEICHHBIX PEAKIUN?

132. a). Moryt i1 IpOMCXOIUTh OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMKM MEXIy BEIIeCTBA-
Mmu: a) H,S u Bry; 6) HI u HIO;; B) KMnO,4 u K,Cr,0;? OTBeT 000CHOBATS.

0). Ha ocHOBaHWU AIIEKTPOHHBIX ypaBHEHUH paccTaBUTh KOI(PPHUIMEHTH B YPaBHEHHU PEaKIUH,
UIYILIEN II0 CXeMe

H202 + KMnO4 + H2804 — 02 + MnSO4 + KzSO4 + Hzo

133. a). CocTaBuTh JEKTPOHHBIE YPaBHEHUS M YKa3aTh, KAaKOW IMporecc (OKUCIEHUE HITH BOCCTa-
HOBIICHHUE) ITPOUCXONT TIPU CICAYIOIIUX MTPEBPAIICHUIX:

(BrO4)” — Bry; Bi — (BiOy)'; (VO3) —V; Si* — Si*.

0). Ha ocHOBaHMM BIIEKTPOHHBIX ypaBHEHUI MOA00paTh KOA((GHUIMEHTH B YPaBHEHHU PEaKIIHH,
UAyLIEN 0 cXeMe

Al + KMnO4 + HZSO4 — A12(804)3 + MnSO4 + KzSO4 + Hzo

134. Peakiuu BEIPAXKAKOTCS CXEMaMU:

NazSO3 + Na,S + H,SO, — S + Na,SO, + H,0;

KMnO,—K,;MnQO,4 + MnO, + O,.

CoCTaBUTh 3JICKTPOHHBIC YPAaBHEHHUS, PACCTABUTh KOI(DPUIIMESHTHI, OTPEICTUTh OKUCITUTEh H BOC-
CTaHOBHUTEJNb B KXKIOH peakiuu. K kakoMy THITY OTHOCHUTCS KaXkJasi U3 MPUBEACHHBIX PEeaKIInii?

135. a). MoryT 11 UATH OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIE PEAKIINH MEXIY CIIETYIOIIUMU Bellle-
ctBamu: a) PbO, u KBiOs; 6) H,S u H,SOs; 8) H,SO3 1 HCIO,? OTtBeT 060CHOBATS.

0). Ha ocHOBaHMH SJIEKTPOHHBIX ypaBHEHWH paccTaBUTh KOAP(PQGUIMEHTH B YPaBHCHUU PEAKIUH,
uaymiei o cxeme S + KOH — K,SO; + K,S + H,0.

OnpeeuTh TUI OKUCIIUTEIBHO-BOCCTAHOBUTEIILHOM PEAKITUH.

136. Peakiuu BeIpaskaroTcs CXEMaMH:

(NH4)2Cf207 — N, + Cr203 + H,0:;

P4+ HNO3 + Hzo — H3PO4 + NO.

CoCTaBUTh 3JICKTPOHHBIC YPABHEHHS, PACCTABUTH KOI(PPHUIIMEHTBI, ONPEACTUTh OKUCIUTEIb H BOC-
CTaHOBHUTEJNb B KXKIOHU peakiuu. K kakoMy THITY OTHOCUTCS KaXK/Jas U3 MPUBEIACHHBIX PEeaKInuii?

137. Peakiuu BEIPaXKAIOTCS CXEMaMU:

Ba(OH)Z + |2 - Ba(|03)2 + Balz + Hzo,

MnSO4 + PbOz + HNO3 — HMnO4 + Pb(N03)2 + PbSO4 + H20

CocTaBUTh ICKTPOHHBIE YPAaBHEHHS, PACCTABUTh KOI(DPHUIIMEHTHI, OTIPEICTUTh OKUCITUTEIh H BOC-
CTaHOBUTEJb B KXKIOH peakiinu. K KakoMy THITY OTHOCHUTCS KaXK/Jasi U3 MPUBEACHHBIX PEeaKIInii?

138. Peakiuu BEIPaXKAIOTCS CXEMaMH:

AgN03+ H,O0, + KOH — Ag + 0, + KNO3 + H,0:;

Nl(NO3)2 — NIO + N02 + 02.

CocTaBUTH 3JEKTPOHHBIE YPaBHEHHS, PACCTAaBUTh KO3 PHUIIMEHTHI, OTIPEIETUTh OKUCITUTENh H BOC-
CTaHOBHUTENb B KaXKAOH peakiui. K KakoMy THITy OTHOCHTCS KayKJasi U3 MPUBEACHHBIX PEeaKInii?

139. Ha ocHOBaHMY AIIEKTPOHHBIX YPABHEHUN PacCTaBUTh KOA(D(OUIIMEHTHI B yPAaBHEHUSIX PEAKITHIA,
UAYIINX TI0 CXeMaM
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HN02 — HN03 + NO + Hgo,

CI’203 + KC|O3 + KOH — chr04+ KCI + Hzo

YkazaTh OKUCIUTEb U BOCCTAHOBHUTEINb B K&KAOH PEAKINH, ONPEIEIUTh €€ THII.

140. Peakuiuu BBEIpaKarOTCsl CXEMaMU:

Si+ 02 + NaOH — Na28i03 + Hzo,

NH4N02 — N2 + Hzo

CocTaBUTh 3JIEKTPOHHBIE YPABHEHHUSI, pACCTABUTH KOA(PPHUINEHTHI, OTIPEACITUTh OKUCIUTEIb U BOC-
CTaHOBUTEINb B KXI0U peakiuu. K kakoMy THITY OTHOCHTCS KaX/ast U3 IPUBEICHHBIX PEaKIHii?

141. Hanwmcate ¢GopMynsl CIERYIOMINX COSAMHEHWH: a) XJIOpUJ AUOPOMOTETpaaMMHUHILIATHHBI
(IV); 6) TerpaponanonuakBaxpomar (1) kanus; B) cynbdar nenraammunaksanukess (11); r) Tpuxiaopor-
pruamMmmunko0ansT (111). K kakomy THITy OTHOCHTCS Ka)K10€ U3 KOMIUIEKCHBIX COEAMHEHHUN MO AIIEKTpUde-
CKOMY 3apsiTy KOMIUIEKCHOTO MOHa?

142. CoctaBuTh KOOpAWHAIMOHHBIE ()OPMYINBI CIEAYIOUIMX KOMIUIEKCHBIX COCAMHEHHUN TUIATHHBL:
a) PtCl, - 6NHg; 6) PtCl, - 4NHg; B) PtCl, - 2NH;. Koopaunanuonnoe yncno miatuisl (V) paBao 6. Ha-
nHcaTh YpaBHEHUS JUCCOIMAIMN 3THX COCIMHEHHI B BOAHBIX pacTBopax. Kakoe coemuHeHue sBiseTcs
KOMIUTIEKCHBIM HEAJIEKTPOIUTOM?

143. Hamucath MOJICKYJISpHBIC M HOHHBIE YpaBHEHHUS peakluii oOMeHa ¢ oOpa3oBaHHEM HEPacTBO-
PHUMBIX KOMIUICKCHBIX COCANHEHUIH:

a) CuSO, + K,4[Fe(CN)g] = ...; 6) KCI + Na,[PtClg] = ...;

B) AgNO; + K3[Fe(CN)e] = ...; 1) FeSO,4 + Nas[Co(CN)e] = ....

HasBatb 00pasytomuecst mpu peakusix KOMIUIEKCHBIE COJTH.

144. OnpenenuTh CTETIEHb OKUCICHUS M KOOPIWHAIIMOHHOE YHCII0 KOMIUIEKCO00pa30BaTes B Clie-
JQYIOUIMX KOMIUIEKCHBIX HOHAX:

a) [Ni(NH;)sCI1*"; 6) [CO(NH3)2(NO2).]™;

B) [Cr(H.0)4Br2]"; r) [AUCL]; 1) [CA(CN).]*".

145. CocTaBUTh KOOPIWHAIIMOHHBIE (POPMYJIBI CIEAYIOUINX KOMIUIEKCHBIX COEIWHEHNN KoOalbTa:
a) CoCls - 6NHg; 6) CoCls - 5NHs3; B) CoCls - 4NH;. Koopaunarnmonnoe unciio kobansrta (1) pasuo 6.
Hanmcats ypaBHEHHUS! TUCCOIMALIAK STHX COCTUHEHUH B BOJTHBIX PaCTBOPaXx.

146. Hammcate KOOpAMHALMOHHBIE (HOPMYJIIBI CIIEAYIONIMX KOMIUIEKCHBIX COCAMHEHUIl: a) TeKca-
Hurpokobanerat (I1l) xamus; 6) xmopua rekcaammunnukens (I1); B) TerpaxiopoluaMMUHIIIATHHA; T)
TpudTOPOrHAPOKCOOEpIIIIAT MarHus. K kakoMy THITy OTHOCHTCSI Ka)/10€ M3 KOMIUIEKCHBIX COSIMHEHUH
10 3apsily KOMIUIEKCHOTO MOHA?

147. U3 coueranus uactui Cr'*, H,0, CI™, K* MOXHO COCTaBHTH CeMb KOOPAHHALHOHHBIX (HOPMYIT
KOMIUIEKCHBIX COAMHEHU Xpoma, o1HO U3 KoTopsix [Cr(H,0)6]Cls. CoctaButh GopMyIibl APYTUX MIECTH
COE/IMHEHMI ¥ HAITMCATh YPaBHEHHMS X JMCCOIMAIIMY B BOJHBIX PaCTBOPAX.

148. Harncatbs MOJICKYJIIpHBIC U MOHHBIE YPABHEHUS pPeakIMii OOMEeHa, IPOUCXOIAIINX MEKIY: a)
rekcarmanodeppatom (1) kanus u cyapdarom menu;

0) rexcarmanokobansTatoM (I1) HaTpus u cynedarom xenesa; B) rekcanuanodpepparom (I11) kamms
U HUTpaToM cepebpa; T) rekcaxsoporiaruHaroM (I1) Harpust u xnopuaom kamus. OOpasyromuecs B pe-
3yJbTaTe peaKkiiii KOMIJICKCHbBIE COEIMHEHHS HEPACTBOPUMEI B BOJIC.

149. KoHCTaHTBI HEeCTONKOCTH KoMILIeKCHBIX HOHOB [Co(CN),]*", [Hg(CN),]*", [CA(CN),]*" coot-
BercTBeHHO paBHbI 8-107°; 4-107""; 1,4-107"7. B kakom pactBope conepxanne noros CN~ Gonbime? Ha-
MHUCaTh BBIPAXKECHUS U1 KOHCTAHT HECTOMKOCTH YKa3aHHBIX KOMIIJIEKCHBIX HOHOB.

150. Onpenenuth, 4eMy paBeH 3apsi]i KOMIUIEKCHBIX HOHOB:

a) [Cr(NH3)sNO,], 6) [Pd(NH3)Cls], B) [Ni(CN)4], ecim xoMIuiekcooOpa3oBaTesIsiMH  SIBISIFOTCS
Cr**, Pd*, Ni*". HamucaTb (pOpMyIIbl KOMIUIEKCHBIX COSIMHEHUH, COIEPIKAIINX STH HOHbL.

151. U3 coueranns gactur, Co®', NH;, NO,~, K* M0XHO cocTaBUTh ceMb KOOPAHHALHOHHBIX (Hop-
MyJI KOMIUIEKCHBIX cOoeuHeHu# koOaibra, ogHO u3 KOTOphix [CO(NH3)s](NO,)s. CocraButh hopmyiibt
JpPYTuX MIECTH COSAMHEHUH M HAIIMCATh YPAaBHEHUS UX TMCCOLMALMHI B BOJHBIX PACTBOPAX.

152. CocraBUTh KOOpAWHAIMOHHBIE (POPMYJIBI CIEAYIONINX KOMIUIEKCHBIX COSIWHEHUH TUIATHHEI
(1), xoopauHaIOHHOE YKCIIO KOTOpOii paBHo 4: a) PtCl, - 3NHj3; 6) PtCl, - NH; - KCI; B) PtCl, - 2NHs.
Hanwucaths ypaBHEHHsI TUCCOLMALIMK 3TUX COCAMHEHUH B BOAHBIX pacTBopax. Kakoe coequHeHue SABISET-
CS1 KOMIUIEKCHBIM HEJJIEKTPOIUTOM?

153. KorcranTs! Hectoiikoctr koMiuiekcHbx HoHOB [CO(NH3)s]**, [Fe(CN)s]*", [Fe(CN)e]* coot-
BETCTBCHHO PAaBHBI 6,2:10°% 1,0-10"; 1,4-10™*. Kaxoii u3 9THX HOHOB HamboJEe npouHsii? Hammcatsb
BBIPKEHHS AJIS1 KOHCTAHT HECTOWKOCTH YKa3aHHBIX KOMIUIEKCHBIX MOHOB M MOJIEKYJISIPHBIE (OPMYJIBI
COCIMHEHUH, COJePIKAIINX STH HOHBI.
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154. N3BecTHBI IB€ KOMIUIEKCHBIE COJIM KOOaIhTa, OTBEYAIONTUE OMHON M TOW KE IMIMPUUICCKON
dopmyne CoCISO,45NH;. Omna us mux B pactBope ¢ BaCl, maer ocamox BaSO,, Ho He maeT ocamka ¢
AgNO;, apyras ¢ AgNO; maet ocamok AQCI, a ¢ BaCl, ocanka He maer: a) Hanucath HOpMyIBI 000HX
KOMITJIEKCHBIX COeIMHEHNH; 0) Ha3BaTh 3TH KOMIUICKCHbIC COCMHEHUS U HAIMCATh YPaBHEHUS WX IHC-
COIIMAIINY; B) HAIMCATh MOJICKYJSIPHBIC ¥ MOHHBIC YPABHEHUS PEaKIUN B3aMMOJICHCTBUS KOMIUIEKCHBIX
COeIMHEHHIA ¢ 00pa3oBaHueM ocaika - B ogHoM ciaydae AgCl, a B npyrom - BaSO,.

155. Ompenenuth 3apsa KOMIUIEKCOOOpa3oBaTensi M Ha3BaTh KOMIUICKCHBIE COEIUHEHHUS: a)
Cu[Fe(CN)e]; 6) [Ag(NH3)2]Cl; B) [Co(NH3)3(NO;)s]; 1) Nao[PtCl,].

156. Ha3Batp kaxoe u3 ciaenyromux coequnernii: a) K3[Ni(CN)g];

6) [Cr(NH3)4(SCN)CI]NO3, B) [Pt(NH3)2(H20)zBr2]C|2, F) K4[COF6].

157. U3 pactBopa komriekcHo# comu PtCl, - 6NH; HuTpar cepedpa ocaxmaeT BeCh XJIOp B BHIC
xyopuzaa cepedpa, a u3 pactBopa cosr PtCly:3NH; - Tonbko Y4 gacTh BXomsiero B ero cocras xiiopa. Ha-
MUcaTh KOOPAMHALMOHHBIE (POPMYIIBI ATUX COJIEH, ONPEAeTUTh KOOPAUHAIIMOHHOE YUCIIO TUIATHHBI B Ka-
JKJIOM U3 HUX.

158. Koopmunammonsoe unciao Os™ u Ir** paBro 6. CocTaBHTh KOOPAMHALMOHHBIE (BOPMYIIBI 1
HAMKCATh YPABHEHUS TUCCOIMAIIUY B PACTBOPE CICAYIOINX KOMITICKCHBIX COCTUHEHUM STHX METAIUIOR:
a) 2NaNO,-OsCly; 6)Ir(S0O,),-2KCl; B) OsBr,Ca(NO3),; r) 2RbCI-IrCl,.

159. Harmncats KoOpauHAIIMOHHBIE ()OPMYITBI COSTUHEHHUN
a) Co(NO,)3:3KNO,; 6) Co(NO,)3-KNO,-2NHgz; B) CoCl3:3NH3, ecii KoOpAMHAIIMOHHOE YHCIIO KOOaIbTa
6. CocTaBUTh YpaBHEHUS AUCCOIUAIINN ITHX COCIUHECHUH.

160. HmwxenpuBeneHHBIE MOJICKYIISPHBIE COEIUHEHUS TIPEACTABUTh B BUAE KOMIUIEKCHBIX COJICH:
a) KCN-AgCN; 6) 2KCN-Cu(CN),; B) Co(NOj3);:6NH;; r) CrClsy6H,0; n) 2KSCN-Co(SCN),; e)
2KI-Hgl,. Hamucatb ypaBHEHUS TUCCOIMAIIUH STHX COJIEH B BOJHBIX PACTBOPAX.

161. Hanmcats MONEKyJISIpHbIC ¥ HOHHBIE YPaBHEHHSI TPEX PEaKIHii, ITO3BOJISIOMINX OOHAPYKUTH B
pacTBope HoHbl SO,

162. Kakwue BemiecTBa MOXHO B3ATh IIPH BHITIOTHEHUN CIICIYIOIINX PEAKIIHIA:

Ag"+S* = Ag,S|; Ba®* + COs” = BaCOs|; H' + CO;* = H,0 + CO,1.

163. HanwmcaTh MoNeKyJsIpHBIE 1 HOHHBIC YPaBHEHUsI TPEX peakuui oOpa3oBaHUs Cyab(paToB Oa-
pHisL, KIbIUS U CBUHIIA.

164. Tlpu aHanu3e pacTBOpa IOl JISHCTBHEM pacTBOpa HUTpaTa cepedpa Bhimaji Oeinblii ocagok. O
MPUCYTCTBUU KaKUX aHMOHOB MOXKET 3TO CBHJIETENBCTBOBAThH? [IpHMBECTH MOJIEKYISIPHOE 1 HOHHOE YpaB-
HEHHS COOTBETCTBYIOIIEH peaKIlvu.

165. Hamucats MONEKyJIsIpHBIC U HOHHBIC YPABHEHHS TPEX PEaKIMi, MO3BOJSIONIUX OOHAPYKUTH B
pactBope noubl CO5” .

166. Hamucats MONEKyJISIpHbIC U HOHHBIC YPABHEHHS PEAKIIUN B3aUMOICHCTBHS PACTBOPA HUTpATA
Gapus ¢ pacTBOpoM, coaepkarm uonsl CO5”, PO, SO~

167. Ilox meficTBMEeM HUTpaTta cepedpa Ha MCCIIEAyeMblii pacTBOp oOpa3yercs depHbid ocagok. O
MPUCYTCTBUU KaKUX aHMOHOB MOXKET 3TO CBHJIETENBCTBOBATH? [IpHBECTH MOJIEKYIISIPHOE M HOHHOE ypaB-
HEHHS COOTBETCTBYIOIEH pEaKIlvu.

168. Kakwue BetecTBa MOXKHO B3SITh TIPH BBITIOJTHEHUH CIEAYIONINX PEAKIIN:

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

B) 2H" + SO3*” = SO,?1 + H,0.

169. IIpu ananuze pacTBOpa yCTaHOBJIIEHO, YTO 00pa3yeTcsl JKEIThIM 0CaJoK 1Mo AEHCTBHEM U pac-
TBOpa HUTpara Oapusi, U pacTBopa HUTpara cepedpa. Kakoit aHHOH MOXET MPUCYTCTBOBAThH B pacTBope?
[IpuBecT MoJNEKyISIpHBIE U HOHHBIE YPAaBHEHHUS! COOTBETCTBYIOLINX PEAKLHM.

170. Hanmucate MOJeKyIIpHbIE 1 MOHHBIE YPAaBHEHHUS TPEX PEaKIHii, C TOMOILIbIO KOTOPBIX MOXKHO
OTKPBITh HOHBI S°.

171. Kakue n3 epevnciIeHHbIX PEaKTUBOB MOYKHO MCTIOIh30BATh /I Ka4ECTBEHHOTO OMPEIeIICHUS
kapOOHAT-MOHOB: HUTpAT cepebpa, HUTpAT HaTpus, HUTpaT Oapusa? HamucaTe MONEKyJIsIpHBIE U HOHHBIE
YPAaBHEHUS PEAKLUI.

172. KakuM peakTHBOM MOXXHO OOHapy>KUTh B PacTBOpPE MOHBI XJjiopa U Opoma? [IpuBectn Moure-
KyJISIpHBIE U HOHHBIE YPaBHEHHsI COOTBETCTBYIOIINX PEAKIINH.

173. Kakoli u3 mepevncieHHbIX PEaKTHBOB MOXKHO HMCIOJIb30BaTh JAJIsl KAUECTBEHHOI'O OIpesese-
HUSI CYJIb(QUT-NOHOB: HUTPAT KAIIUsI, HUTPAT HATpHs, HUTpaT Oapusa? HamucaTh MOJIEKYIsIpHOE ¥ HOHHOE
YPaBHECHUS PEAKIIHH.

174. Tlpu nobaBiIeHUN PacTBOPA KUCIOTHI K aHATM3UPYEMOMY pacTBOPY HaOIOIaeTCsl BBIIEICHUE
raza. Kakue aHMOHBI MOTYT cojepkaTbes B pacTBope? IIpuBecTH ypaBHEHHs COOTBETCTBYIONIMX Peak-
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175. Kakoii u3 nepeqncieHHbIX PEaKTUBOB MOXKHO MCIOJIb30BaTh AJIs KaUECTBEHHOI'O OIpejere-
HUSI Cynb(aT-HOHOB: HUTPAT KaJus, HUTPAT HATpusl, HUTpAT Oapusi? Hamucathe MOJIeKyIsipHOE M HOHHOE
YpaBHECHUS PEaKIHH.

176. [Ipu ananmu3e pacTBOpa yCTAHOBJICHO, YTO TOJ JACUCTBHEM pacTBOpa HHUTpaTa Gapusi oOpasy-
eTcs Oesnblil 0casloK, a IPU B3aMMOJEHCTBUU PacTBOPA C MOJKHUCICHHBIM PACTBOPOM IIEpMaHraHaTa Kajius
HabronaeTcs ero obecuBeunBanue. Kakue aHnOHBI MOTYT IPUCYTCTBOBATh B pacTBope? [IpuBecTu ypas-
HEHHS COOTBETCTBYIOIUX PEAKLIUH.

177. Kakoli U3 MepevnciIeHHbIX aHHOHOB MOXKHO OOHApPYKHUThH C IMTOMOIIBIO MOJKHUCICHHOTO pac-
TBOpa MepMaHTraHaTa Kajisl: HUTpaT-, cynbdar-, kapOoHaT-, cynbdua-nonsl? Hanucats ypaBHEHHE COOT-
BETCTBYIOILICH pEaKInu.

178. Tlpu anaim3e pacTBOpa yCTAaHOBJICHO, YTO MPH B3aHMMOJICHCTBUU C HUTPATOM cepebpa oOpasy-
€Tcsl YEepHBI 0CalloK, a MoJ ACHCTBHEM IMOIKHUCICHHOTO pacTBOpa MepMaHraHaTa Kajius HaOJoJaeTcs
oOecuBeunBanue pactBopa. Kakoil aHMOH MOXeT HpUCYTCTBOBaTh B pacTBope? llpuBecTu ypaBHEHHS
COOTBETCTBYIOIINX PEAKLUIL.

179. Kakue BelecTBa MOXHO B3STh IIPH BBIOIHEHHH CIICAYIOUNX peakumit: a) Fe¥* + 3SCN™ =
Fe(SCN)s; 6) Ag™ + I = Agl|; B) Sr** + SO,* = SrSO,1.

180. Ha manmume Kakoro MOHA yKa3aBaeT BBIJEIIEHUE Tasa MpH J00aBICHUN CUIIBHOW KUCIOTHI B
nccnenyemsiii pacteop: Cl™, NO®", CO5* ? HanmcaTh MONEKyIISPHOE M HOHHOE YPABHEHHS PEAKIIHH.

BapuaHTbl KOHTPOJIBHBIX 3aJaHUH

Howmep BapuanTa omnpezensercs: mocjaeanei nudpoit Homepa 3a4€THON KHUKKH

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

Bapuant 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 Ne 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 Ne 8: 8, 18, 28, 38, 48, 58, 68, 78, 88, 98, 108, 118, 128, 138, 148, 158, 168, 178;
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.
Kpurepuu oneHuBaHusi KOHTPOJIBHBIX padoT:

Ouenka «OTJITHYHO»

- BBICTaBJISIETCS, €CIIM 00y4aroUIUiics BBIMOJIHUI paboTy 6e3 oMok U He04EeTOB, J0-
IIyCTHJI He 0oJIee OHOTO HeloveTa.

Onenka «xopomo»

- BBICTABJISIETCS, €CITM OOYUAIOIIHMIACS BBITOJIHIII PabOTY MOJIHOCTHIO, HO IOIYCTHJI B HEH
He Oosiee 0/1HOI HerpyOOi OMIMOKK M OJHOTO HEAO0YeTa, WK He Oosee IBYX HEeA0YETOB.

OneHka «y10BJIETBOPUTEIHHO

- BBICTABIISICTCS, €CJIM O0YUaIOIIUIiCS IPAaBUIIBHO BBHIIIOJIHII HE MEHEE MOJIOBUHBI PaOOTHI
WIM TOTTYCTHII He OoJiee ABYX IpyOBIX OIMOOK, Wi He OoJiee oqHON Ipy0oil 1 01HOM HerpyOoit
OLIMOKH M OJJTHOTO HEJJ0UeTa, UK He OoJiee IBYX-TpeX HEerpyobIX OIMOOK, HIIM OJHON Herpyooi
OLIMOKH U TPEX HEJ0YETOB, WM PU OTCYTCTBHUHU OMIMOOK, HO MTPU HAJTMYHU YETHIPEX-TISATH HEe-
JI0YETOB, IJI0X0 3HAET TEKCT MPOU3BEACHHS, JONMYCKAeT UCKaXKeHHUE (PaKTOB.

OneHka «HeyI0BJIETBOPUTEIHHOY

- BBICTaBJISIETCS, €CIIM 00y4aIOUIHiics JOMYCTHII YUCIO0 OUIMOOK M HEJ0UETOB MTPEBOCXO-
JsIIIee HopMy, TP KOTOPOI MOXKET OBITh BBICTABJICHA OLIEHKA «3», HIIH €CJIA MPABUIIHHO BBI-
TIOJTHWJI MEHEE MOJIOBUHBI PaOOTHI.
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CEBEPO-KABKA3CKAA I'OCYAAPCTBEHHA I AKAJIEMUA

Kadenpa O6H_[CI/IH)KCH€DHHX N €CTCCTBCHHOHAYYHBIX TUCHIUITIINH

KoMILJIEKT TeCTOBBIX 3aJlaHUM

10 JUCHUIINHE XHUMHUSA

TECT Ne 1

I.  Crtpoenue atoma. KBanToBBIE UMCIIA.
CTpoeHue 3J1eKTPOHHBIX 000J104€K ATOMOB.

3apanue 1 OarHAKOBOE YKCIIO JIEKTPOHOB COJIEPIKAT YACTUIIBI
1) AR+ u N3—

2) Ca?t u CI°+

3) SY u Cl-

4) N3~ u P?-

OIIK-3

3aganue 2 Bricuinii okcu 3IeMeHTa ¢ AIEKTPOHHON KOH(pUTYypaluei 15%25°2p°3s”3p”
1) 9205

2) 903

3) 9207

I1K-2

20,2 69,2 6
3ananue 3 DnexTponnas konurypamms 1S 25 2P 357 3D coorpercrayer yacTuie

1y S*
2) P
3) AA13+
4 0%

[1K-2

3az[a}me 4 9J'IeKTp0HHy}O KOH(I)I/Il"ypaI_II/II-O HWHEPTHOI'O raza UMECT NOH
F(‘,3+

1)

2) CI™

3) Cu2+

4) FC2+

I1K-2

3ananue 5 Kakue qBa aToma UMEIOT OJMHAKOBOE YHCIIO S—3JIEKTPOHOB B OCHOBHOM CO-

CTOSTHUH?
1) Nan K

2) Clu Na
3) Clu Fe
4) P u Cl

OIIK-3

3ana§me 6 OMHAKOBOE YHCIIO DJIEKTPOHOB COAEPIKAT YACTHUIBI
1) ‘A1.3+I/I N'Sf
2) C a2+I/I Cl+5
3) 8%, CI™
3— p3—
4) N - P

[1K-2

3ananne 7 Kakas siexkTpoHHass KOHOHUTYypaIysi COOTBETCTBYET PACIIPECICHUIO BAJICHT-

I1K-2
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HBIX DJICKTPOHOB B aTOME€ XpOMa?
1) 3d4482

2) 3s23p*
3) 3(15481‘
4) 45%4pS

3aganue 8 AToMy aproHa B OCHOBHOM COCTOSIHMM COOTBETCTBYET 3JICKTPOHHAsI KOH(H-
rypanus 4acTHIIbI

1)S*”
2) Zn?t
3) Sitt
4) SeV

[1K-2

I1. Ilepmonmueckmii 3akoH U cuctema 3j1emenToB /.M. Menneseena.

3aganue 1 CxoaHy0 KOH(MUTYpAIMIO BHEIIHETO YHEPTETHYSCKOTO YPOBHS UMEIOT aTo-
MbI P 1

1) Ar

2) Al

3)Cl

4) N

OIIK-3

3aganue 2 Jlerue Bcero npucoeInHSET AIEKTPOHBI aTOM
1) cepnr

2) xjiopa

3) cenena

4) 6poma

OIIK-3

3az[a}me 3 B kakom pAAyY XUMHUYCCKHUEC 3JIEMCHTBI PACIIOJIOKCHBI B IOPAAKE YMCHBIIIC-

HUS UX aTOMHOTO paauyca?
1)C — B — Be

)P — S — CI
3)Si— Al — Mg
4 F — O — N

I1K-2

3ananne 4 CxoaHyI0 KOH(HUTYypaIiio BHEITHETO SHEPTETUUECKOTO0 YPOBHSI UMEIOT aTo-
MBI MarHusi 1

1) xanprus

2) xpoma

3) kpeMHHs

4) amoMuHUs

[1K-2

3ananmne S B kakoM psly XMMUYECKHE 3JIEMEHTHI PACIOIO0KEHBI B MOPSIKE BO3pacTa-
HUS DJIEKTPOOTPULIATENBHOCTH?

1)O, N, C

2) Be, Mg, Ca

3) N, P, As

4) As, Se, Br

OIIK-3

3ananue 6 Hemeramnuueckue cBoiicTBa Hanbosee BEIPAXKEHBI y
1) xpemHus

2) kucnopoaa

3) 6opa

4) cepsl

[1K-2

3amanue 7 Xapaktep OKCUAOB B Py

OIIK-3
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Ligo — BeO — Bgo;g
U3MEHSETCS OT
1) OCHOBHOTO K KUCIIOTHOMY
2) OCHOBHOTO K aM()OTepHOMY
3) ampoTepHOro K KUCIOTHOMY
4) KUCJIOTHOTO K OCHOBHOMY

3ananne 8 B kKakoM psily XMMUYECKHE AJIEMEHTHI PACIlONOKEHBI B mopsiake Bo3pacTa- | OITK-3
HUS UX aTOMHOTO pajuyca?
1) Li, Be, B, C
2)P, S, Cl, Ar
3)Sb, As, P, N
yHF, CIL, Br, I
I1l.  Xumuyeckasi cBs3b.
3aganue 1 KoBaneHnTHas nosipHas CBS3b XapakTepHA IS KaKIOTO U3 IBYX BEILIECTB: [1K-2
1) yriexucnioro rasa u cepoBofopoja
2) a30Ta 1 aMMHUaKa
3) XJIOPOBOIOPOJIA U XJIOPUJIA HATPUS
4) okcua TUTUS ¥ TUAPOKCUAA TUTHS
3aganue 2 YKaxxure BELIECTBO, B KOTOPOM KHUCIOpO 00pa3yeT HOHHbBIE CBA3H. [1K-2
1) o30H
2) OKCH]T KaJIbLIHS
3) YIJIeKUCIbIi ra3
4) Bona
3aganue 3 BemecTBa TOJBKO C KOBAJIEHTHOW MOJIIPHON CBA3BIO YKa3aHBI B PAAY: I1K-2
1) CaFQ, NagS, .\Ig
2) P4, FeClz, NH3
3) SiF4, HF, HQS
4) NaCl, Ligo, SOZ
3ananue 4 BojopoiHas CBsI3b XapakTepHa JJis I1K-2
1) ankaHoOB
2) apeHOB
3) ciupToB
4) adKUHOB
3aganue 5 CoequHeHNs ¢ KOBAJIEHTHON HEMOJSPHOM CBSA3bIO PACIIOJIOKEHBI B PAAY: OIIK-3
1) Oz, Cla, Hy
2) HC]., Ng, Fg
3) O3, P4, H20
4) NH;;,, S,g, NaF
3aganue 6 XuMuueckas cBA3b MEKIY MOJIEKYJIaMH BOJIbI OIIK-3
1) BomopoaHas
2) uOHHas
3) KoBaJIeHTHas OJIsIpHast
4) KoBaJIEeHTHas! HENOJIApHAas
3ananue 7 CoeMHEHNS C HOHHOM CBA3BIO PACIIOJIOKEHBI B PANY: [1K-2
1) F,, KCI, NO2, NH3
2) NH,CI, LiBr, CaO, BaF;
3) Cal», CaSO4, H,O, NH4F
4) NaNQOj3, HF, NF3,Zn0O
3ananue 8 BelecTBOM ¢ KOBaJICHTHON HEMOJSIPHOM CBSI3bIO SIBJISIETCS: OIIK-3
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1) aMMHaK

2) CEPOBOIOPOT

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

IV. Kiacchl HeOpraHu4ecKux coeAMHeHHuH.

32}13HI/Ie 1 q)OpMy.]IBI KHCJIOTBI, OCHOBAHUS U OCHOBHOI'O OKCHAA ITOCJICAOBATCIBHO YKa-

3aHBI B PAIY:

1) Na-QSiO;g, KOH, Kgo
2) Ca(OH)2, HsS, CaO

3) HF, Mg(OH),, BaO

4) HQSO.1, Ba(OH)g, SIOZ

[1K-2

3apanmne 2 AMGOTEPHBIM OKCHIOM SIBJISIETCS
1) NO

2) ZnO
3) MgO
4)CO

OIIK-3

3aganue 3 AMQorepHble CBOWCTBA HE POSBISAET TUAPOKCU
1) 6epuus

2) nutus

3) aroMUHHS

4) riuaKa\

OIIK-3

3aganue 4. K Heconeobpa3yronmm oKkcuaM OTHOCHTCS
1) NQ 0O

2) NO:

3) N205

4) P203

I1K-2

3aganue 5. K 0CHOBHBIM OKCHJaM HE OTHOCHTCS
1) Ag20

2) MgO

3) MnsO~

4) CaO

[1K-2

3amanue 6. XuMHUYeCKHUe COCILI/IHCHI/I}IlcaC O3, Ca(HCO3)2, CH3COONa gryocsres k
1) xucnoram

2) OCHOBaHUSAM

3) cossim

4) okcuiam

[1K-2

3amanue 7. TOObKO KUCIOTHBIE OKCHJIBI CONEPKATCS B PSIIY:
1) NO, SiOz, P205

2) .\/IgO, COQ, NO»

3) CO2, N20s5, P2Os

4) /n0, Cl;07, CaO

OIIK-3

3aganmue 8. K KnucioTHEIM OKCHIaM OTHOCHUTCH:
1) BaO

2) Na»O
4) CaO

[1K-2

44




TECT Ne 2
I.  OcHOBBI XUMHY€CKOIl KHHETHKH H KaTaJIn3.

Baganme 1 (s yBenuuenus ckopoctd xumuueckoil peakuuu Ha+1lz = 2HI geobxonu-
MO

1) yBeIM4UTHL TEMIEPATYpPY

2) n06aBUTH MOJJOBOJIOPOT

3) yMEHBILIHUTE JABICHHE

4) yBeTMUUTh 00bEM PEAKIIMOHHOTO COCY/Ia

I1K-2

3aganue 2 OT yBeJMYEHUS TUIOIIAIU TOBEPXHOCTH COITPUKOCHOBEHHUS PEareHTOB He 3a-
BHUCUT CKOPOCTb PEAKLIUU MEXTY

1) dochopom u kuciaopogoM

2) kuciopoioM u okcugom azota (II)

3) cepoii U BOJOPOIOM

4) MaraueMm U a30THOW KHUCIIOTON

OIIK-3

3ananme 3 Kakoe yTBepiaeHHE OTHOCUTEIBHO KaTaIM3aTOPOB HEBEPHO?
1) KaranuzaTopsl yuacTBYIOT B XUMUYECKOMN peakuuu

2) Katanu3aTopsl cMeLIal0T XMMUYECKOE paBHOBECHE

3) KaranuszaTopsl U3BMEHSIOT CKOPOCTh PEAKLIUU

4) KartanuzaTopsl yCKOPSIOT KaK MPSIMYI0, TaK U 00paTHYIO pEeaKILUIo

I1K-2

3ananue 4 J{ng yBenu4eHus: CKOPOCTH PEaKLUK 00XKUTA ITUPUTA HYKHO

1) W3MEJTBYUTH [TUPUT

2) OXJIQXKIATh T€Yb JUIA 00XKHIa C HOMOIIBIO BOJSTHOTO XOJIOANIbHHUKA
3) TIOHU3UTD JABJICHUE B TICUH

4) pa30aBUTh BO3/IyX, NOCTYIAIOUIHIA B I1€4b, a30TOM

OIIK-3

3ananue 5 Kopposuto TpyO OTONMHUTENBHON CUCTEMBI MOYKHO 3aMEJIJTUTh, €CJIH

1) MOBBICUTbH TEMIIEPATYPY B CUCTEME

2) pacTBOPUTH B BOAE, IUPKYJIUPYIOMIEH B CHCTEME, KUCIOPO/ 10 HACHIIICHHS
3) MOBBICUTD J[aBJIEHHE B CUCTEME

4) PacTBOPUTH B BOJIE€ MHTHOUTOP KOPPO3UH

OIIK-3

3aganue 6 OueHnTe CIPaBEUINBOCTh YTBEPKICHUN:

A. JloGaBiieHue KaTaau3aTopa IPUBOAUT K YBEIIMYEHHUIO CKOPOCTU PEAKLIUU.

B. IIpu HarpeBaHUM PEaKIIMOHHON CMECH CKOPOCTh 3K30TEPMUYECKOM peakiuu yMeHb-
II1aeTCsl.

1) BepHO TONIBKO A

2) BepHO TOJIBKO b

3) BepHBI 00a yTBEpKJICHUS

4) 06a yTBepkA€HNs HEBEPHBI

OIIK-3

3amanme 7 Ipu 0 °C peakuus, Juis KOTOPO#H TeMIEpaTypHbIi K03(p(UIMEHT paBeH 2, 3aKaHUMBAETCS 32
120 cex. PacuuraiiTe, npu Kakoll TemmepaType JTa peakuMs 3akoHUMTcsS 3a 15 cek.?

OrtBer:

[1K-2

3ananue 8 3a xaxoe Bpems 3akonunTcs peakims npu 30 °C, eciu npu 10 rpajgycax oHa 3aKaHUMBETCS
3a 20 MuUHYT?
TemneparypHbIi KO3(QQUIUEHT paBeH 2.

OrtBer:

OIIK-3
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TECT Ne 3
1. Omnpexaenenne maccol H 00béMa.

3ananme 1 Kakas macca Gpoma BeiaenuTcs: npu B3aumozeiicteuu 0,3 Monbp Opomuaa
KaJIus ¢ U30BITKOM XJj10pa? (3amMILUTe YUCIIO C TOYHOCTHIO J0 LENbIX. )
OTBeT:

OIIK-3

3aganue 2 [lpu pactBopenun cynbduma xenesa (1) B u30bITKE CONSTHON KUCIOTHI BBI-
nemwtock 2,8 1 (H.y.) raza. Macca cynbpduna xene3a (II) paBna r. (anumure
YHCIIO C TOYHOCTBIO JIO HETIBIX.)

Ortser:

OIIK-3

3aganue 3 PaccuuTaiite Maccy ocazika, 00pa3yronierocs mpy B3auMOACHCTBHH U30bITKA
pacTBopa HUTpaTa 6apusi ¢ pacTBOPOM, cojJiepkaium 7,84 T cepHOI KUCIOTHI. (3anuiim-
T€ YUCJIO C TOYHOCTBIO JI0 JIECSTHIX.)

OrtBet:

OIIK-3

3aganue 4 [Ipu nonHom B3aumozeiicteuu 11,2 51 cepoBonopoaa (Ipu H.y.) € U3OBITKOM
CEpHUCTOT0 ra3a Iojy4yeHa cepa Maccoi
Ortser:

I1K-2

3aganue 5 J{ns nonydyenus 70 rxene3a u3 okcuaa xenesa(lll) morpedyercst Bogopon
00BEMOM (TIpH H.Y.)
OTBeT:

OIIK-3

3aganue 6 /[ monydenust 134,4 1 Bogopoaa (Tipu H.y.) U3 COISTHOW KUCIIOTHI TOTPeOy-
€TCsl ATFOMUHUN MacCcou
Otser:

OIIK-3

3ananme 7 Macca xene3a, BCTYNMBIIEro B peakuuio ¢ 16,8 11 xjopa (H.y.), paBHa
Ortser:

OIIK-3

3aganue 8 O0BEM KHCIOPOaa, HEOOXOIUMOTO JIJISl TIOJHOTO CTOPaHMsl 5 IUTPOB ATaHa,
paBeH
Ortser:

OIIK-3

2. Cnoco0bl BhIpaskeHNsI KOHIEHTPAIIMU PACTBOPOB.

3aganue 1 13 200 r 40%-HOTro HACKHIIIEHHOTO PAcTBOPA COJIM MIPH OXJIAXK/IEHUH BbIMaja
cosib Maccoii 40 r. B mosryueHHOM pacTBOpe MaccoBast J0JIsl COJIM paBHA
Ortser:

OIIK-3

3aganue 2 MaccoBas 101151 COJISIHOM KHCJIOTHI, BBIpaKEHHAs B MPOILIEHTAX, B PacTBOPE,
MOJIy4€HHOM Tpu pacTtBopenuu 11,2 1 (H.y.) xsopoBonopoaa B 1 1 Boabl, paBHa (C TOU-
HOCTBIO JIO0 JI€CATHIX )

Ortser:

OIIK-3

3aganue 3 Macca Boabl, KoTOpyro Hajo ucnaputs u3 800 r 15%-ro pacTBopa BelecTsa,
YTOOBI YBEJIMYUTH €TI0 MacCOBYIO J10J110 Ha 5% paBHa
Ortser:

OIIK-3
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3ananue 4 Cmemanu 300 r 20%-ro pactBopa, 1 500 r 40%-ro pactsopa NaCl. UeMy paBHa mpoLeHT-
Hasl KOHIIEHTpaLus MOIy4eHHOro pacTBopa?

Ortser:

[1K-2

3aganue 5 OnpenennTs NPOLEHTHYIO KOHICHTPALMIO XJIOPHAA HATPHS B PACTBOPE, MOITyYCHHOM IIPH
pactBopeHnu conu Maccoit 20 r B Boae Maccoif 300 r.

Ortser:

[1K-2

3aganme 6 K 300 M runpokcuna kamust ¢ koHneHTpanueit 20% (rmotHocTs 1,2 /™M) mpubasmmm KOH
Maccoit 40 TrpammoB. OmpenenuTs npomeHTHYI0 KoHmeHTpanmio KOH B HOBOM pactBOpe.

OrtBerT:

OIIK-3

3amanme 7 K 200 mi pactBopa cepHoit kuciotsl (1. 1,066) ¢ koHueHTpauueid 10% npumwmy 1 11 Boasl
(1. 1). OnpeaenuTs NPOIEHTHYIO KOHIIEHTPAIIUIO CEPHOI KUCIOTHI B HOBOM PacTBOPE.

Ortser:

OIIK-3

3aganue 8 IIpu ymapusanum pacTBopa XJI0pHAa HATpHs Maccoil SO0 rpaMMOB ¢ KOHIIGHTpalLuei pac-
TBOpa 1% momyuyunu HOBBIN pacTBop Maccoit 100 rpammoB. KakoBa nporieHTHast KOHIIEHTPAIHS TOJTy4eH-
HOro pactBopa?

OrtBerT:

[1K-2

3. I'maposus coueid.

3ananue 1 OenondranernH MOKHO UCTIONB30BaTh JIsE 0OHAPYKEHHUS B BOJHOM PacTBO-
pe conu

1) arterara aTrOMUHHS

2) HUTpaTa Kanus

3) cynbdaTa arOMUHUS

4) cunukara HaTpHsI

OIIK-3

3ananue 2 Cpena pactBopa kapOoHaTa Kanus
1) menoynas

2) kucnas

3) HelTpanbpHas

4) cmabokucias

[1K-2

3amanue 3 Boanbie pacTBopsI cynbdaTa u Gpocdara HaTPUS MOKHO Pa3IUIUTh C 110~
MOIIBIO

1) rupokcuia HaTpuUs

2) cepHOil KUCTIOTHI

3) penondranenna

4) hocdhopHOI KUCIOTHI

OIIK-3

3amanue 4 ['naponn3y B BOJHOM PacTBOPE HE MOJIBEPraeTcs:
1) KapGonat Harpus

2) cynehun HaTpUs

3) pocdar naTpus

4) HUTpaT HaTpus

[1K-2

3amanue S Kucnas cpena oopasyercs B pe3yIbTaTe THAPOIIH3a:
1) HUTpaTa KaJbIIHS
2) XJIOpHJIA KaJIbIUs
3) XJIOpHU/1a IUHKA
4) Cynb(ua HaTPUS.

[1K-2
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3ananue 6 Cpeny pacTBopa, OJIM3KYIO K HEUTPATbHON, IMEET BOJHBINA PAaCTBOP
1) xapOoHaTa Kamus

2) xnopua xenesa (1)

3) HUTpaTa aMMOHUS

4)HUTPUTA AaMMOHHUS

OIIK-3

3aganue 7 Coib, KOTOpast MOABEPracTcs HEOOPATUMOMY TUIPOITH3IY OIIK-3
1) xyopu atOMUHUS
2) cynbdu amoMUHHS
3) cynbdaT arOMUHUS
4) HUTpAT ATIOMUHUS
3ananue 8 B pacTBOpe CyliecTBYeT B BUJIE HOHOB I1K-2
1) cynbdun sxemnesa (111)
2) cynbdur xpoma (111)
3) cynbdun xpoma (111)
4) cynbdat xeneza(lll)
TECT Ne 4

1. OxucAUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUH.
3aganme 1. Mcnonp3ys MeTOJ SIEKTPOHHOTO OajaHca, cocTaBbTe ypaBHeHHe peakuuu | [TK-2
NasSO53 + ... + KOH — KsMnOy4 + ... + Hy0
Onpenenute OKUCITUTENb.
Otser:
3aganue 2. Vcnonb3ys METOJl 3JIEKTPOHHOTO OanlaHca, cOCTaBbTe ypaBHeHHe peakiuu: | [TK-2
NasCrOy4 + ... + HgSO;l(p_) — Iy + CFQ(SOKQ;; + ot
Onpenenute BOCCTAaHOBUTEITb.
Otser:
3ananme 3. Vcnonb3ys METOA 3JEKTPOHHOrO OanaHca, cocTaBbTe ypaBHeHue peakuuu: | OIIK-3
NasCrOy4 + ... + H2SO4(pa36) —Is + Cra(SOy4)3 + ... + ...
Onpenenure OKUCIUTENb.
Otser:
3ananme 4. Vcnonb3ys METOA 3JEKTPOHHOrO OanaHca, cocTaBbTe ypaBHeHHe peakuuu: | OIIK-3
FeSO, + KoCro0O7 + ... — ...—{—CI‘g(SO.q);; + ... + H0
Onpenennute BOCCTAHOBUTEIb.
Otser:
3aganme 5. Vicnonp3ys METOA AJIEKTPOHHOTO OajlaHca, COCTaBbTe ypaBHeHHE peakiuu: | [TK-2
KClO3 + CrCls + ... =K2CrO4 + ... + H50
Onpenenute OKUCIUTEb.
Otser:
3aganme 6. Vicnonp3ys METOA AJIEKTPOHHOTO OanlaHca, cocTaBbTe ypaBHeHHe peaknuu: | OITK-3
NaNQOj3; + Cu + ... = ...4+NaxSO4 + NOs + H,0O
Onpenenute BOCCTAHOBUTEIb.
Otser:
3aganue 7. Vcnonb3ys METOJl 3JIEKTPOHHOTO OaniaHca, cocTaBbTe ypaBHeHue peakiuu: | OITK-3
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NaBrOs + ... + NaOH —NaF + NaBrOj + ...

Ornpenenure OKUCIUTENb.
Ortser:

3aganue 8. Vcronb3ys METOJ AJIEKTPOHHOTO OallaHCa, COCTaBbTE YpaBHEHHE PEaKIIUU:
MnO + KC1O3 + ... = KoMnOQOy4 + ... + H20O

Ornpenenute BOCCTAaHOBUTEITb.

Ortser:

OIIK-3

TECT Ne 5
1. B3auMocBsi3b HEOPraHUYECKHX COeTMHEHHIA.

3apanue 1. Onpeaenure NTPpoMeKyTOUHOE BEIIECTBO X B CXEME IIPEBPAILICHUI:
CuO — X — CuCl,
Ortger:

OIIK-3

3apanme 2. Onpenenute NPOMEXyTOYHOE BEIIECTBO X B CXE€ME MPEBPaICHUH:
Fe — X — Fe(OH),
Otser:

OIIK-3

3ananue 3. B cxeme npeBpaiieHui

S—X1— X5, — CuS

BemiecTBaMu X3 U X2 MOTYT OBITh COOTBETCTBEHHO
OTBeT:

OIIK-3

3aganue 4. B cxeme npespaieHnii

Zn0O — X; — X3 — Zn(OH),

BeliecTBaMH X1 U X2 MOTYT ObITh COOTBETCTBEHHO
Ortser:

OIIK-3

3aganue 5. Onpenenute BemecTBa X U Y B CXEM€ IPEBPALLEHUI:
X r
Cu0 — 7 CuS0Oy; —  CuCl,.

OrtBer:

I1K-2

3anpanme 6. Onpenenute BeniectBa X U Y B CXeMe MPEBpaILeHU:
X ' Y
Fe—> Fe(l, — Fe(OH),

OrtBer:

OIIK-3

3ananme 7. [lana cxema npeBpallleHU:

SOZ —>Na2803 —>NaZSO4
Onpenenure BemectBa X 1 Y.
Ortser:

[1K-2

3ananme 8. /lana cxema npeBpallleHU:

COZ —>K2C03 —)KNO3
Ornpenenure BemectBa X 1 Y.
Ortser:

OIIK-3
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Kpurtepuu onieHKH 3HAHUA 00Y4aIOIIMIACS NP MPOBEIeHUH
TECTHPOBAHUS

OreHka «OTJIHIHOY

- BBICTABJISIETCS IPU YCIOBUU MPABWILHOTO OTBETA 00YUYAIOIIUXCSl HE MEHEE
geM 85 % TeCTOBBIX 3aJaHUI;

OlLieHKa «XOpOoII0Y

- BBICTABJISICTCSI IPU YCIOBUU MPABWIILHOTO OTBETA 00YUYaIOIIUXCSl HE MEHEE
yeM 70 % TeCTOBBIX 3aJaHUM;

OlieHKa «y/10BJI€TBOPUTEIbHOY»

- BBICTABJISICTCSI IPU YCIOBUU MPABWILHOTO OTBETA 00YUYaIOIIUXCSl HE MEHEE
51 %; .

OlieHKa «HEeY0BJIEeTBOPUTEIbHO)

- BBICTABJISICTCS IIPU YCJIIOBUH MPABWILHOTO OTBETA 00y4yaroiuxcs MEHEE YeM Ha
50 % TecTOBBIX 3aJaHMIA.

Pe3ynbTarhl TEKYIIETO KOHTPOJISI UCIIOJIB3YIOTCS IIPU MPOBEACHUN MMPOMEXKY-
TOYHOM aTTECTAIlUU.

5. Meroagnueckue MaTepuaJibl, ONpeaeJasoume Npoueaypbl OLeHUBa-
HHUSI KOMIIETEHIMH

Texyuyuit KOHmpo.1b NTPEICTABISIET COOOM MPOBEPKY YCBOCHUS yUeOHOTO MaTepuasa Teo-
PETHUYECKOT0 M MPAKTUYECKOTO XapaKTepa, PErysipHO OCYIECTBISIEMYIO Ha IPOTSHKEHUH CeMe-
CTpa.
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K nocronHcTBaM JaHHOTO THIA OTHOCUTCS €r0 CUCTEMAaTUYHOCTh, HEMIOCPEACTBEHHO KOP-
penupyromascs ¢ TpedOBaHUEM MTOCTOSHHOTO U HEMPEPHIBHOIO MOHUTOPHUHIAa KauecTBa o0y4e-
HUS, 2 TAK)KE BO3MOXKHOCTH 0aTbHO-PEUTUHTOBOM OIIEHKH YCTIEBAEMOCTH O00YYarOIIIXCSI.

Henocratkom siBisiercs (hparMeHTapHOCTh U JIOKAIBHOCTH MpoBepku. KoMiereHuto nenu-
KOM, a HE OTJICJIbHBIE €€ AJIEMEHTHI (3HAHMSI, YMEHHSI, HABBIKH ) PU TI0JJOOHOM KOHTPOJIE MPOBE-
PUTH HEBO3MOXKHO.

K ocHOBHBIM hopMaM TEKyIIEro KOHTPOIIS (TEKYIIeH aTTeCTallii) MOXHO OTHECTH YCTHBIH
OIIpOC, MMCbMEHHBIE 33a/IaHus, TaOOpaTOpHbIE padOThI, KOHTPOJIbHBIE PAOOTHI.

Ilpomesicymounas ammecmayuu, Kax IIPaBUIO OCYIIECTBISIETCS B KOHIIE CEMECTpa U
MOXKET 3aBepIIaTh U3yYEHUE KaK OTJEIbHOM AUCIUIIIMHEL, TaK U €€ pa3jena (pa3iesioB) /Moays
(Mopmymneit). [IpomesxxyTouHast aTTeCTalUs TIOMOTAET OLEHNUTH 00JIee KPYITHBIE COBOKYITHOCTH
3HAHUH U yMEHUi, B HEKOTOPBIX CIy4asx — Jake (OpMHUPOBAHUE ONPEICTICHHBIX Tpodeccro-
HAJIbHBIX KOMIETECHIIUH.

JIOCTOMHCTBA: TOMOTAET OIICHUTH 00JIee KPYITHbIE COBOKYITHOCTH 3HAaHUI U YMEHHUIA, B He-
KOTOPBIX CIIydasix — 1axke (POPMUPOBAHUE OTPEICIICHHBIX MPO(HECCHOHANBHBIX KOMITETCHIIHH.

OcHoBHBIE (POPMBI: 3a4€T M FK3aMEH.

Texyuuii KOHTPOJIb ¥ MPOMEKYTOUHAS ATTECTALUS TPAIUIIMOHHO CITY)KAaT OCHOBHBIM Cpe/l-
CTBOM oOecriedeHus B y4eOHOM IpoIiecce «0OpaTHON CBSI3M» MEX/y IpernoaaBaTenaeM 1 o0y-
YaIOMIUMCSI, HEOOXOAUMOH JUIS CTUMYJIHPOBAHHS PAOOTHI 00YYArOIIMXCS ¥ COBEPIICHCTBOBAHUS
MCTOJUKHU IMPEIIOoJaBaHuA yT-I€6HI)IX JUCHUIIIINH.

51



AHHOTAIMSA TUCHHUILTMHBI

JncuuruimHa

(Moysis) XUMHS
Peannzyembie OIIK-3, T1K-2
Komnerennmnn

NuaukaTopsl 10C-
THKEHUS KOMIIE-
TSHIINN

OIIK-3.1 JlemoncTpupyeT 3HaHWE (HyHIAMEHTAIBHBIX 3aKOHOB
MPUPOIBI U OCHOBHBIX (DM3MUECKUX M MAaTEMaTHYECKUX 3aKO-
HOB

OI1K-3.2 [Ipumensier pu3nveckre 3aKOHbl U MaTEMaTUYECKHUE
METO/bI JJIs PELICHUs 3aJlady TEOPETHUYECKOTO0 W MPUKIAJIHOTO
XapakTepa

OIIK-3.3 BeiOupaeT MeTOIbI MOJICTUPOBAHUS U CPEJICTBA U3-
MEPEHUN IS TPOBEACHMS SKCIIEPUMEHTAIBHBIX UCCIIEI0BA-
HUU TIpU pelieHuu TpodeccuoHaIbHbIX 3a/1a4

[1K-2.1. BeimoanasieT opopmiieHre oT4eTa O MPOBEACHHOM
00cne0BaHNM 00BEKTA KAU-TAIbHOTO CTPOUTEIHCTBA.
[1K-2.2. Beinonusier oopMiIeHHE TEXHUYE-CKOTO 3a/JaHHs Ha
pa3pabOTKy MPOEKTa CUCTE-MbI 3JIEKTPOCHAOXKEHUSI 0OBHEKTOB
KAa1Talb-HOTO CTPOUTEJIHCTBA

TpymoeMKOCTB,

108 /3

dopma OTUETHO-
CTH (B T.4. 1O Ce-
MecTpam)

O®O: 3auer Bo 2 cemecTpe;
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