


MHHUCTEPCTBO HAYKHU M BBICIIET O OBPA30OBAHHS] POCCHICKOM ®EJEPALIAA
DENEPAJIBHOE I'OCYIAPCTBEHHOE BIO/UKETHOE OBPA30BATEJILHOE
YUPENIEHHE BRICIIET'O OEPA30OBAHHS
«CEBEPO-KABKA3CKASI TOCY/JIAPCTBEHHA I AKAJTEMUST»

YpoBenb 00pa3oBaTeIbHON HPOrPAMMbI

HanpagiieHue N0OArOTOBKH

Hanpagaennocrs(npoguis): Te:

dopma obyuennsn:

Cpoxk ocoenusi OIT:

Hucruryr:

Hauanpnuk )
VuebHO-METOAHIECKO

Hupexrop ut




COJEP)KAHUE

1. Ilesn ocBOeHMSI TUCHTUTINHBI 4
2. MecTO TMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMMbl 5
3. [lnanupyembie pe3ybTaThbl 00y4eHUsI 10 JUCHUIIITUHE 6
4. CTpyKTYypa U coAep:KaHue TUCHMILIHHbI 7
4.1. O0beM TUCHUIUIMHBI U BUBI Y4eOHOU paOOThI 7
4.2. Conepx’aHue TUCUUTUIAHBI 8
4.2.1. Pazenst (TEMbI) TUCITUTUIMHBI, BUJIBI Y4€OHOU NESTEIHPHOCTH U (POPMBI
KOHTPOJIS 8
4.2.2. JIekunoHHBIN KypC 9
4.2.3. JlabopaTopHbIi TPAKTUKYM 10
4.2.4. IlpakTUuecKkue 3aHsITUS 10
4.3. CamocTtosTenbHas pabota 00yJaromerocs 11
5. IlepeyeHb y4eOHO-METOAMYECKOr0 00ecredeHUs JAJIs1 CAMOCTOATEIbHON PadoThl
00y4YarIIMXCH MO JUCHUIINHE 12
6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH 12
7. YueOHOo-MeToanuYeckoe 1 uH(GOpMaIMOHHOE o0ecriedeHue TN CIIUILTHHBI 13
7.1. IlepedyeHb OCHOBHOM M JIOTIOJIHUTEIILHOW YYeOHOU TUTEpaTypPhI 13
7.2. Ilepedenn pecypcoB HH(DOPMAIIMOHHO-TEICKOMMYHUKAITMOHHON ceTn « UHTepuer» | 14
7.3. MudopManimoHHbIE TEXHOJIOTHH, JIUIIEH3MOHHOE IPOrpaMMHOE 00eCTICUeHHE 14
8. MarepuajibHO-TeXHHYECKOe o0ecneyeHue TUCHMTITUHbI 15
8.1. TpeboBaHUs K ayTUTOPHUSAM (ITOMEIIEHUSIM, MECTaM) JIUIS IPOBEICHUS 3aHATHIA 15
8.2. TpeboBaHus kK 060pYI0BaHUIO PabOYMX MECT MperoAaBaTels U 00yJaroIIXCs 15
8.3. TpebGoBaHuUs K CrIeUATM3UPOBAHHOMY 000PYI0BAHHUIO 15
9. Oco0eHHOCTH peaTu3auiu JUCUMILUTHHBI VISl HHBAJIWIO0B M JIMI C OTPAHUYEHHBI- | 16
MU BO3MOKHOCTSIMH 310POBbSI
Hpuioxenue 1. ®oHI OLIEHOYHBIX CPEACTB 17
Ipunoxenue 2. AHHOTANUSA padoyeil NpPOrpaMMbl 46
Penensust Ha paGouyro nporpaMmmy 47
JIucr nepeyTBep:xkaeHus padoyeil mporpaMMbl IHCUMILTHHbBI 48




1. IEJIM OCBOEHUA JUCLHUITJINHBI

Lenamu oceoenus oucyunaunsl «Xumusany:
(hopmMupoBaHHE CUCTEMBI 3HAaHUI 00 OCHOBHBIX MOHITHSAX U 3aKOHAX XMMHH, O CBOMCTBAX XUMHU-
YECKUX AJIEMEHTOB U UX COEAUHEHHM, OCBOCHHE XMMHUYECKHUX PACUETOB M0 CTEXUOMETPUU, XUMHU-
YECKON KWHETHKE, XUMHYECKOM TEPMOJMHAMHKE, PACTBOpPAM, AJIEKTPOXUMHUYECKUM CHUCTEMAM B
o0BemMe, HeOOXO0IMMOM JIJISl PEIIeHHsI IPOU3BOICTBEHHBIX U HCCIEA0BATEIBCKUX PAOOT.

Ipu smom 3a0avamu OUCYUNIUHbL AGNAIOMCA:

® J3y4yeHHe CTPOCHUSI HEOPraHMUECKHUX BEIIECTB U 3aBUCUMOCTh UX CBOMCTB OT MPUPOJIbI Belle-
CTBa;

® y3ydeHue GaKkToOpoB, OMPENEISIONINX CAMOIIPOU3BOJIbHOE MMPOTEKAHUE PA3IMUHBIX XUMUYECKUX
IIPOLIECCOB;

® U3y4YeHUE OCHOB COBPEMEHHON XMUMHUU — 0a3bl JJIs YCBOSHUS MOCIIEAYIOMUX 00eOrnoIoTnye-
CKUX U CIIEUUAJIbHBIX TUCIMILINH, a TAaKXKe 0a3bl Ui HOHUMaHUS XUMUKO-OHOJIOTMYECKUX ac-
IIEKTOB, SBJICHUH U MTPOLIECCOB PA3JIMYHBIX OTPACIIEH HAPOIHOIO XO351CTBA;

® OPUEHTHPOBKHU B CBOMCTBaX XMMHUYECKUX COEAUHEHUN, IPUMEHSAEMBIX B CEIIBCKOM XO35MCTBE U
B TEXHHUKE, a TaK )K€ CO3JaHMsl MPEACTAaBIECHUI O CIOCO0aX MOTYyUYEHHUS TAKUX BELIECTB;

® BHIOOPA XMMUYECKOI'0 Criocoba aHaJIn3a 3aJJaHHbIX BEILECTB B 00BEKTaX OKPY’KaIOIIeH Cpebl;

® 03HAKOMMTbH OOYHAIOIIKUXCS C METOAUKON BBIOOPA U aHAJIN3a BELECTB, IPUMEHSIEMBIX B TEXHO-
JIOTMYECKHX IIPOLECCAX;

® [IPUBUTH HABBIKU PACYETOB C UCIIOJIb30BAHUEM OCHOBHBIX MOHATUHN U 3aKOHOB CTEXHOMETPUH,
3aKOHA JEMCTBYIOIUX MACC, IOHATUN BOJOPOAHBIN U TMAPOKCUIIBHBIN IIOKA3aTENIN U pacye-
TOB, HEOOXO/IMMBIX JJIl IPUTOTOBJICHHS pACTBOPOB 33JaHHOI'0 COCTAaBA;

® Hay4uTh 00YYAIOLIETr0oCs ONPEAEIATh HANPABICHUS U ONTUMAJIbHbIE YCIOBUS IPOTEKAHUS XU-
MHUYECKHX MIPOLECCOB;

® 00y4MTh METO/IaM SKCIIEPUMEHTA B XUMHHU, BBIpA0OTaTh YMEHHS M10JIb30BAThCs IPOCTEUIINM
71a00paTOPHBIM 000PYI0BaHUEM, XUMUUECKOHN MOCY10M 1 U3MEPUTENbHBIMU PUOOpamu;

* GopmupoBaHue y 00y4arOLIErocsi HABBIKOB M3yUEHUs] HAyYHOW XUMUYECKOH JTUTepaTyphl U
II0JIB30BAHUsI COBPEMEHHON XUMHYECKOW TEPMUHOJIOTHEN.



2. MECTO JUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI

2.1. lucuuminHa « XUMUSD» OTHOCHTCS K 4acTd, (POpMUPYEMOH ydyacTHHUKaMu oOpa3oBaTellb-
HbIX oTHOMmeHu broka 1. Jlucuurumael (MOIyYJIH), UMEET TECHYIO CBSI3b C JAPYTHMH JIUCIUILIH-
HaMH.

22.B Ta6J'II/II_IC MPUBCACHLI MPCAMICCTBYIOMHNE U MOCICAYIOMUC NUCHUIIIINHDBI, HAITPABJICH-
HBIC Ha q)OpMI/IpOBaHI/IC KOMHeTeHHI/Iﬁ JUCHUIIIIMHBI B COOTBETCTBHH C ManHHefI KOMHeTeHHI/II\/’I
OIL

IIpexmecTByronMe 1 nocjaeaywuue IMCUUIINHBI,
HANpaBJIeHHbIEe HA (POPMHUPOBAHHE KOMIIETEHINH

[IpeamecTByromMe TUCIUILTAHBI [Tocnenyromye TUCITUTITMHBI

1. Onwupaercs Ha 3HaHUsA, chopMupoBaH- | TemmoTexHuKa
HBIE TUCHUIUTMHAMHE MTPEIBLTYIIETO

2. ypOBHsI 00pa3oBaHUs TexHomorust peMoHTa MalIuH




3. INIAHUPYEMBIE PE3YJIbTATbBI OB YYEHUSA

[Tnanupyemble pe3ynpTaThl OCBOCHUS 00pazoBaTeabHOi nporpammsl (OIT) — komneTeHu

06yqa}01u1/1xcs{ OIPCACIIAOTCA TpC6OBaHI/ISIMI/I CTaHJapTa IO HaIpaBJICHUIO IMOATOTOBKHU AI‘pO-

WH)XeHepus U GOPMUPYIOTCS B COOTBETCTBHHU ¢ MaTpuLeit kommneTeHuuit OI1

Ne Homep/ HanmenoBaHue B pe3ynbTaTte nzyueHus TUCIUTUTMHBI
/11 WHCKC KOMIIETCHIIUHN oOyuaromuecs: JOJKHBI:
KOMIETEHIUHU (w1m ee JyacTu)
1 2 3 4
1. Cnoco0eH y4acTBo- OIIK-5. 1. TTox pyKOBOACTBOM CIIEIIH-
OIIK-5 BaTh B MPOBEJCHUMN anucTa 0oJiee BBICOKOW KBaIM(pUKAITUN

AKCIIEPUMEHTAJIBHBIX
HCCIICIOBAHUH B
podeCcCHOHATILHON
JIeSITEILHOCTH

y4acTBYET B IIPOBEICHUU IKCIIEPUMEH-
TaJbHBIX UCCIEI0OBAaHUI B 00J1acTH
arpoUHKEHEPUU

OIIK-5. 2. Mcnosib3yeT KJIIacCHYECKHE
Y COBpEMEHHBIE METO/IbI HCCIIEeI0BA-
HUS B arpOUHKEHEPUU

OIIK-5. 3. Mcnionp3yeT OCHOBHBIE MO-
HSTHUS ¥ 3aKOHBI XUMHH IS PEIICHUS
KOHKPETHBIX 33/1a4 NP BHIMOJTHEHUN
pacueTHBIX M SKCTIEPUMEHTAIIBHBIX 3a-
aHUM




4. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHbI

4.1. OFBEM JUCHUILIUHBI U BUJIbl YYUEBFHOM PABOThI
Ounasi popma 00yueHusn

Buja yueOHoii padoThi Bcero yacos | Cemectp 2
1 2 3
AyauTOpHBIE 3aHATHS (BCEro) 50 50

B ToMm umucie:

Jlexruu (JI) 16 16

[Tpaktrueckue 3ansatus (113)
B ToM umce mpakTudeckasi moAroToBKa

JlabopaTtopusie padoTsl (JIP) 34 34
B ToM ymcie npakTuueckasi moAroToBKa - -
KoHTakTHasi BHeayauTOpHAas1 padoTa 1,7 1,7
NuauBuyanbHbIE U TPYIINOBBIE KOHCYIbTAMHU 1,7 1,7
CamocTrosiTesbHasi padora odyuawierocs (CPO) (Bcero) 56 56
B Tom uncne:
KypcoBas pabora (KP) — —
Hpyrue Buasl CPC:
paboTa ¢ JEKIUSIMH, KHUKHBIMH H SJIEKTPOHHBIMH HC- 20 20
TOYHUKAMH
MOATOTOBKA K JJAOOPATOPHBIM 3aHSITUSIM 10 10
MOATOTOBKA K TEKYIIEMY KOHTPOJIIO 10 10
MOJI'OTOBKA K MPOMEXYTOYHOW aTTECTAIUU 16 16
3auert (3), B TOM 3 3
IIpoMexyTOUHAS aTTECTALMSA 4uCIe:
[IpueMm 3adera, 9ac 0,3 0,3
UTOIO:
O0wmas TPy10eMKOCTh 4acoB 108 108
3aYeTHBIX e UHUILL 3 3




3aounas popma oOyuenunst

Bcero
Buna yueOHoii padoThl Cemectp 2
1y P 4acoB P
1 2 3
AyauTopHasi KOHTaKTHas padora (Bcero) 10 10
B ToMm unce:
Jlexruu (JI) 4 4
[Ipaktrueckue 3ansarus (I113) B B
B ToM umncie mpakTudeckasl moAroToBKa
Jlaboparopusie padoTsl (JIP) 6 6
B ToM umcie mpakTudeckasl moAroToBKa - -
KoHTakTHasi BHeayIUTOpPHAsi pad0Ta, B TOM YHCJIe: 1 1
WMHauBHIya bHbIC U TPYIIIIOBBIC KOHCYJIbTALUH 1 1
CamocTosiTesbHasi padora odyuawimerocs (CPO) (Bcero) 93 93
B ToMm uncie:
Kypcosas pabora (KP) — —
Hpyrue Buasl CPO:
paboTa ¢ KHIKHBIMH U JICKTPOHHBIMA UCTOYHUKAMH, 4 24
IMPOCMOTP BHACOJICKIUIM
MOATOTOBKA K JJAOOPATOPHBIM 3aHSITUSIM 23 23
MOATOTOBKA M BHITIOJIHEHHE KOHTPOJIBHBIX PabOT 23 23
MOJITOTOBKA K MPOMEXYTOYHOW aTTECTAIUU 23 23
3aueT (3), B TOM
( )7 3 3
quclie
IIpome:xxyTouHasi aTTecTanusi [Ipuem 3auera, yac 0,3 0,3
CPO,uac 3,7 3,7
HUTOIO:
O0mas Tpy10eMKOCTh 4acoB 108 108
3a4YeTHBLIX eUHHUIL 3 3




4.2. COAEP KAHUE JUCHUIIVINHbI

4.2.1. PazaeJsibl AUCHUILIMHBI, BUIbI Y4eOHOH AeATeIbHOCTH H (P)OPMbI KOHTPOJISI

Ounas dhopma oOydeHms

Buapl yueoHO# nesTeTbHOCTH,
BRJIIO4Yasl CAMOCTOATEC/ILHYHO pa- @
Ne ceme- | HammenoBaHme pas- 6oty o0y4arommxcst (B yacax) OPMBI TEKYIIero
Ne KOHTPOJISl ycneBa-
cTpa eJa TMCHUIINHBI
n/n eMOCTH
JI JP | II3 | CPO | Beero
1 2 3 4 5 6 7 8 9
1. I CrtpoeHue BemecTBa Bxoasmuii  TecTo-
BbIli KOHTpOJIb Ne |
2 4 12
6 (1,2,3.4)
3amura nab. padbot
2. 1 KommexcHblie co-
2 4 4 10 | 3amura nad. padbot
SAMHCHHUS
3. 11 DHepreTuka XuMH- 5 4 ) 3 Pemenue 3anau u
YECKHUX MPOIECCOB YIpaKHEHUH
4. I Kunetnka xumude- TecToBbII
CKOH peakLuu 2 6 4 12 | kouTpons Ne 2 (1)
3amuTa 1a0. paboT
5. I PactBopEI TecToBbrit
KOHTPOJIb No 3
2 6 8 16
(1,2,3)
3amuTa 1a0. paboT
I OKHCIUTENHHO- TecToBbIi
BOCCTAaHOBUTEJIbHbBIC 2 4 6 12 | kouTpons Ne 4 (1)
pCaKIIMH 3ammra jga0. padoT
7. I XUMHUS HII€MEHTOB 3amuTa 1a6. padot
TecToBbIl
2 4 12 18 | kouTpons Ne 5 (1)
IToaroroBka noxia-
na
8. I AHanuThyeckas Xu- 3amuTa n1a6. paboT
MUS [ToaroroBka k mpo-
2 2 14 | 18 A K op
MEXYTOYHOMH arTe-
CTallu
I BueaynuropHas koH- WHIUBUYAJIbHBIC
TakTHas pabora 1,7 | u rpynmoBbie
KOHCYJIbTAllUU
II IIpoMexyTouHas at-
PoMeRty 03 |3auer
TECTaIHs
HUTOI'O: 16 34 | - 56 | 108




3aounas popma oOydeHH

Buabl yueOHO# qes1TeJIbHOCTH,
HaumenoBanue DopMbI TEKYIIIe-
Ne | Nece- BKJ/II04asl CAMOCTOATEIbHYIO pa-
pasaeJia IuCIHU- ro KOHTPOJIst
n/n | MmecTpa LML 00Ty oOyuyaromuxcs (B yacax) CIeBACMOCTH
J [ ap [ 03 | cPO [ Beero | Y
1 2 3 4 5 6 7 8 9
1. 2 CrpoeHue Berie- Pemenue 3anay u
CTBa yIpaKHEHU I
Bxonsmume cuty-
allMOHHbIC 3a7a41
Y KOHTPOJIbHBIE
BOIIPOCHI
2 | 4 50 56 b
2. 2 KomimiekcHrie co- Pemenue 3agau u
€JIMHEHHUS YIpaXHEHHUI
3. 2 DHepreTuka XuMu- Pemenue 3agau n
YECKHUX MPOLIECCOB YIpaXHEHUI
4. 2 Kunernka xumun- Pemmenue 3agaq u
YECKOW peakiuu YIPaKHEHU N
5. 2 PacTtBopHI Pemenue 3agau u
yHOpaXHSHUH
6. 2 OKHCIHTEIBHO-
Pemenne 3amau n
BOCCTaHOBHUTEIIb- o
yIpaXHEHUI
HBIEC pEeaKIUuU 2
2 43 57
7. 2 XUMus 2JIEMEHTOB Pemenue 3agau u
YIpaKHSHUH
8. 2 Amnanutuyeckas Pemienue
XUMUS KOHTPOJILHOU pa-
0OTBI
2 Bneaynuropnas WHJUBUTyaJIbHbIE
KOHTaKTHasi paboTa 1 U TPYNTIOBBIE
KOHCYJIbTAIIMHU
2 [TpomexyTouHas 0,3 | 3auer
aTTeCTaIus (3,7) | (CPO)
HUTOI'O: 4 6 - 93 108




4.2.2. JIeKIIMOHHBII KypC

Ne | HaumenoBanue HaunmenoBanue Te- (Cojep:kaHue pazjelia B IWJIaKTHYe- Bcero ua-

n/m | pasaesna JucCHM- MBI JIEKIIUH CKHMX eIMHHIAX COB
IUTHHBI 00 3P0

1 2 3 4 5 6
Cemectp 11
1. | Crpoenue BeeneHue B Heopra- CoBpeMeHHasi MOJIeNIb CTPOEHUS aToMa.

BEIIECTBA HUYECKYIO XUMHUIO. KBanroBsie unicna. CTpoeHHE IIEKTPOH-
OCHOBHBIEC MOHATUS U HBIX 0005104ek aToMOB. CTpoeHue sijipa u
BAKOHBI XUMUHU. aJM0aKTUBHbIE npeBpatieHus. [lepu- 2
Xumuueckas mpupoja OAMYECKHN 3aKOH U CHCTEMA DJIEMEHTOB
geiecTB. CTpoeHue JI.11.Menneneesa. [Ipupoga xumMmuueckomn
ATOMa U XuMudeckas  CBsi3u. KoBaseHTHas cBs3b. [ mOpuman-
CBSI3b. Barysi opoHuTaNIeH.

2. | Kommnekcubie co-  KommiekcHble coequ- [Teopust Bepuepa. Homenknarypa
€IMHEHUs HEHUS KOMIUIEKCHBIX coequHenunit. Kimaccupu- | 2

Kallls KOMIUIEKCHBIX COEIMHEHUH.

3. | OHepreTuka XuMu- [OcHOBBI XuMudeckoll (OcHOBHBIE MOHATUS. [lepBoe Haua1o 2

YECKHUX IIPOLIECCOB  [FePMOJUHAMUKU TepMoMHaMukH. 3akoH ['ecca. Bropoe )
Havyayo TepMoauHaMuki. Hanpasnenue
CaMOTIPOU3BOJILHOTO MPOTEKAHUS TIPO-
ieccoB. Dueprus ['uboca.

4. | Kuneruka xummnue- [XuMudeckasi KHHe- CKOpOCTh peaknu.3aBUCUMOCTb CKO- 2
CKOI peakuuu TUKa: CKOPOCTb pe- POCTH peakluu OT KOHIeHTpauu. Mo-

AKLIMK 1 METOJIbI €€ MEKYJIIPHOCTD U MOPSAJOK peakuuu. 3a-

peryaupoBaHus, KO- BUCHUMOCTb CKOPOCTH OT TEMIIEPATY-

nedarenbHbIC peakiyu. pbl.KatamuTudyeckue peakuu. XuMu-

Xumuaeckoe u a- "YEeCKOE paBHOBECHE.

BOBOE PAaBHOBECHE.

KaranuzaTtopsl u Ka-

TaJINTUYECKHE CUCTE-

MBL.

5. | PacTBopsl PactBopsl. O61ue OOu1re NpeaCTaBICHUS O PACTBOPAX. 2

[Ipe/ICTaBICHUS O Mexanuzm 00pa3zoBaHUs pacTBO-
acTBOpAX. oB.CBoiicTBa pacTBOpoB. PacTBOpHI

PactBopsl. PactBoper  piexrponutoB.l unponns coneit. bydep-

BJIEKTPOJIUTOB. Hble pacTBOPHL. JlUcriepCHbIE CUCTEMBI U

PactBopsl. MoHHOE fx KiaccHpuKaims.

[IPOU3BEICHUE BOMBL.

["'uaponus comnei.

6. | OkucnurenbHO- OKuCIUTENHHO- Crenens okucienns. OKUCTUTENHHO-
BOCCTAHOBUTENIbHbIE BOCCTAHOBUTENIBHBIE  [BOCCTAHOBUTEJIbHbBIE pEAKLIUU. Xapak- 2 2
peakuuu peakuuu repable ocooenHoctr OBP. Tunesr OBP.

Metoauka cocraBieuus OBP.

7. | XuMus 3J1eMEHTOB XuMus 3JIEMEHTOB S-DJIEMEHTHI. P-3JIEMEHTHI. d-3JIeMEHT 2

8. | AnanuTtnueckas Ananutnyeckas xu-  [KauectBeHHbI aHanu3. KonnuecTBeH-

XUMHUS MU HbIA aHaIU3. OU3UKO-XUMHUUYECKUE U 2
(bu3muecKrue METO/Ibl aHAIH3A.
HUTOI'O yacoB B cemecTpe: 16 4

11




4.2.3. JlabopaTOpHbIii NPAKTHKYM

Ne | HaumeHoBaHue HanmenoBanmue n1a60- | Cogep:kaHue J1aDopaTOPHBIX Bcero
n/m | pazaesa qucIuu- paTtopHoii padot 4acoB
IVIHHBI padoThI 0ODO0 | 300
1 2 3 4 5 6
Cemectp 11
1. | Crpoenue BeniectBa | OCHOBHBIE KJIaCChI [TpaBuna paboTsl B 1aGOpaTOpHH.
HEOpraHnueckoi xumun | MHCTpyKTax 1Mo TeXHHUKe Oe3-
onacHoctH. M3yuenune pacnpene-
JICHUSI BJIEKTPOHOB MO OpOUTAa-
JIIM, KBAHTOBBIE YUCJIA, IEPUOIU- 4
YECKOr0 U3MEHEHUS CBOWCTB aTo-
MOB. M3y4yeHune npoCcTpaHCTBEH-
HOT'O CTPOEHHUS MOJIEKYJI C pa3-
JIMYHBIMHU BUIaMU CBsI3U. TecT Ne
1.
2. KominekcHrie co- KommnekcHrie coenu- CocraBieHus ypaBHEHUE TUCCO-
eMHEHUS HEHUS [MAlUU U COCTABJICHUS HAa3BaHUs 4
KOMIIJIEKCHBIX COE€IMHEHUM. 4
Onpeneneans Ky
3. | DHepreTuka XUMHU- | - Pacuer TemnoBsIx 3¢ heKToB, U3-
YECKHX MPOLIECCOB MEHEHHUSI SHTPOIUHU U TEPMOIU- 4
HaMHUYECKHUX MMOTEHIUAJIOB XUMH-
YECKUX MPOLIECCOB.
4. | Kuneruka xumuue- | CkopocTh XMMUYECKUX | PacueTsl ckopocTel peakiuii B
CKOM peakiuu peakiuii. 3aBUCUMOCTH OT Pa3TUYHBIX
yCIIOBUH (MpUpPOAa U KOHIEHTpa-
Karanus. LHS pEarupyroIMnX BEUIECTB, TEM- 6
neparypa). PacueTsl cMerienus
XUMHYECKOE PaBHOBE- | XUMHUYECKOTO PaBHOBECHUS B 3a-
cue. BHUCHUMOCTH OT Pa3iNyYHbIX (hak-
topoB. Tect Ne 2,
5. | PactBOpHI Peakuum B pactBOpax Pemenue 3anay Ha BEIYMCIICHUE
3IEKTPOJIUTOB. KOHIIGHTpaIuu pacTBOpoB. Jluc-
coluanus KMCJIOT, OCHOBAHHH,
IMapponus coneit coJiei B BoJIHBIX pacTtBopax. Co- 6
CTaBJICHUS HOHHBIX PEaKLNH U
ypaBHeHuu. ['uaposnsa pasnuy-
HbIX TUIIOB cosiel. Tect Ne 3.
6. | OxucnutenbHO- OxucnurensHo-BoccTa- | CocTaBieHUE YpaBHEHHUI OKHC- 2
BOCCTAHOBUTEJIbHBIE | HOBUTEIBHBIE PEAKIIMN | JINTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiu pPEaKIMKU METOJIOM JIEKTPOHHOTO 4
OanmaHca 1 METOJIOM IOy peaK-
mui. Tect Ne 4.,
7. | Xumus onemeHToB | KauecTBeHHbIE peakIIMU | S-3JIEMEHTHI. P-3JeMeHTHI. d-3me- 4
Ha AaHUOHBI MeHT. TecT Ne 5.
8. | Ananutuueckas xu- | KauecTBeHHBbIN 1 OCHOBHbIE TOHSITHUSI KAUYECTBEH-

12




MHUS KOJINYECTBEHHBIN aHa- HOTO aHaJIn3a 2
13
HUTOI'O gacoB B ceMmecTpe: 34 6
4.2.4. IlpakTyeckune 3aHATHS
[To maHHOM TUCHUIIIMHE HE MPEANOIaralTCs
4.3. CAMOCTOSATEJBHASA PABOTA OBYUAIOIHIUXCSA
Buasl CPO
Ounas popma o0yueHnust
Ne HaumenoBanue pa3aeJa Ne Bcero
n/n )mcummm?m § n/n Buner CPO 4acoB
1 2 3 4 5
Cemectp 11
1. | Ctpoenue BemecTBa 1.1 Pabota ¢ KOHCTIEKTOM, KHUTAMH U 3JIEKTPOHHBI-
MM UCTOUHHKAMH
1.2 [ToaroroBka k 1a00paTOPHOMY 3aHITHIO 6
1.3 [ToaroroBka Kk TeKyIieMy KOHTPOJIIO
2. | KommiekcHsie coenu- 2.1 Pabota ¢ KOHCTIEKTOM, KHUTAMH U 3JIEKTPOHHBI-
HCHUS MH UCTOYHHKAMH 4
2.2 [ToaroroBka K J1abOpaTOPHOMY 3aHIITHIO
3. | DHepreTuka xummuue- 3.1 Pabota ¢ KOHCTIEKTOM, KHUT'AMH U 3JIEKTPOHHBI- )
CKHX IPOLIECCOB MM UCTOYHHKAMH
4. | Kuneruka xumuueckon | 4.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JIEKTPOHHBI-
peakuuu MM UCTOYHHKAMH 4
4.2 [ToaroroBka k 1a00paTOPHOMY 3aHIITHIO
4.3 [ToAroToBKa K TEKYIIEMY KOHTPOJIIO
5. | PactBOpHI 5.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JIEKTPOHHBI-
MM UCTOUHHKAMH 3
5.2 [ToaroroBka k 1a00paTOPHOMY 3aHITHIO
5.3 [ToAroTOBKA K TEKYIIEMY KOHTPOJIIO
6. | OkucnaurenpHO-BOCCTA- | 6.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U 3JICKTPOHHBI-
HOBUTEJIbHBIC PEAKIIUU MM UCTOYHHKAMH 6
6.2 [ToaroroBka k 1a00paTOPHOMY 3aHIITHIO
6.3 [loAroToBKa K TEKYIIEMY KOHTPOIIIO
7. | XuMHus 2JIEMEHTOB 7.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBI-
MH UCTOUHHKAMH
7.2 [ToaroroBka K 1a00paTOPHOMY 3aHITHIO 12
7.3 [ToaroroBka moxiana
7.4 [loaAroToBKa K TEKYIIEMY KOHTPOIIIO
8. | Ananutnueckas xumus | 8.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH M SJIEKTPOHHBI-
MU UCTOYHHKAMH 14
8.2 [ToaroroBka k 1a00paTOpHOMY 3aHITHIO
8.3 IloaroTroBka K NMpOMEKYTOYHOM aTTECTAIlUH
HUTOI'O yacoB B cemecTpe: 56
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3aouHas popma o0yueHust

Ne HaumeHoBaHue pa3- Ne Buae CPO Bcero
n/n neJjaa TMCHMIIUHEI n/n 4acoB
1 2 3 4 5
Cemectp 2
1. | Crpoenue BeuiecTBa 1.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH | AJIEKTPOHHBIMHU
HMCTOYHUKAMU
1.2 [ToaroToBKa ¥ BBIOJIHEHNE KOHTPOJIBHBIX PadOT
2. | Kommnekcusie coequ- | 2.1 PaGota ¢ KOHCTIEKTOM, KHUTAMH U AJIEKTPOHHBIMU
HEHUS HMCTOYHUKAMHU
2.2 [ToaroTroBka v BHIMOJHEHHE KOHTPOIBHBIX paboOT
2.3 [IpocMOTp BHICOTICKITHI 50
3. | DHepreTuka XumMHue- 3.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U DJIEKTPOHHBIMU
CKHX TTPOIIECCOB HMCTOYHUKAMH
3.2 [ToaroToBKa U BHIMOJTHEHHE KOHTPOJIBHBIX padboT
4. | Kuneruka xumnueckon | 4.1 Pabota ¢ KOHCTIEKTOM, KHUTaMH U 3JIEKTPOHHBIMU
peakuuu HWCTOYHUKAMHU
4.2 [ToaroroBka 1 BBIMOJIHEHHE KOHTPOIBHBIX paboOT
4.3 [IpocMOTp BHICOJIEKITHINA
5. | PactBopsl 5.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH 1 AJIEKTPOHHBIMU
HMCTOYHUKAMHU
5.2 [ToaroToBKa ¥ BBIIOJIHEHHUE KOHTPOJIBHBIX PadoT
6. | OxucnurenbHo-BOCCTa- | 6.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMH M 3JIEKTPOHHBIMHU
HOBUTEJIbHBIE PEAKIIUU HMCTOYHUKAMU
6.2 [ToAaroToBKa M BBHIOJIHCHUE KOHTPOJIBHBIX PadoT
7. | XuUMHs 3JIEMEHTOB 7.1 PaboTa ¢ KOHCTIEKTOM, KHUTaMHU U AJIEKTPOHHBIMU 43
HMCTOYHUKAMHU
7.2 [ToaroToBka M BHIIOJIHEHUE KOHTPOJIBHBIX Pa0OT
8. | Ananutnueckas xumus | 8.1 PaboTa ¢ KOHCIIEKTOM, KHUTaMH H AJIEKTPOHHBIMHU
HMCTOYHUKAMU
8.2 [ToaroroBka 1 BBINOJIHEHHE KOHTPOJIbHBIX padOT
8.3 IloaroTroBka K NpOMEKYTOYHOM aTTEeCTAIlUH
HNUTOI'O yacoB B cemecTpe: 93
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5. HIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUSA AJS1 CAMOCTOSI-
TEJBbHOMU PABOTBI OBYYAIOIIUXCA 11O JUCHUIIJINHE

5.1. MeToau4yeckne yKkazaHusi 1Jisl NOATOTOBKH K JIEKIMOHHBIM M JIA0OPATOPHBIM 3aHATHAM
Mo AUCHUNIHHE « XHMHS

OOyueHne CKIaIbIBAaeTCs U3 ayAUTOPHBIX 3aHATHH, BKIIOYAIONINX JEKIIMOHHBINA Kypc | Ja-
OOpaTOpHBIE 3aHATHS, U CaMOCTOSTENbHONW paboThl. OCHOBHOE yueOHOE BpeMs BBIACISIECTCS Ha
nabopaTopHbIe 3aHATHSA, Ha KOTOPBIX OTPAOATHIBAIOTCS PEIICHHS] CUTYAllMOHHBIX 3a7a4, BBIIOJI-
HAIOTCA J1a0opaTopHble pabOThl C 3aKpEIIEHUEM NMPAKTUYECKUX HABBIKOB, PEIIAIOTCS TECTOBHIE
3a/1aHUSL.

[To xaxxnomy paszeny pa3paboTaHbl METOIMYECKHE PEKOMEHAANU A oOyvaromuxcs. Pa-
60Ta oOyuaromierocs B rpymnmne GopMupyeT 4yBCTBO KOJUIEKTUBU3MA U KOMMYHHUKA0EIbHOCTb.

Texymuii KOHTPOJIb YCBOCHHUS MPEIMETa ONPEAEISeTCs] YCTHBIM OIPOCOM B XOJI€ 3aHSATHH,
IIPU PEIICHUH TUIOBBIX CUTYAllMOHHBIX 3aJa4, TECTOBBIX KOHTPOJBHBIX 33JJaHU/ U TIPU BBITIOJIHE-
HUHU KOHTPOJIBHBIX padoT.

[lo okoH4YaHMM Kypca NPOBOAUTCS 3a4€T, BKIIOYAOIIHMMA:

— cobeceloBaHuE 0 TEOPETUUECKUM BOIIPOCAM JAUCLUIIINHBL

— peuleHHe CHUTYallMOHHBIX 3a/lady, BKJIIOYas TPAKTOBKY pE3yJIbTaTOB J1abOpaTOPHBIX U
UHCTPYMEHTAJIbHBIX HCCIIEIOBAHUM.

5.2. MeToauyeckue yKazaHHusl JJIsl MOATOTOBKH K CAMOCTOSITeJIbHOI padore 00y4yaromuxcs
10 AUCHMIIIHHE «XUMHID»
ConepkaHre BHEAYJTUTOPHOM CaMOCTOSATEIBHON pPabOThl O0YydYaIOIMXCA MO AUCIUIUIMHE «XU-
MU BKIIIOYAET B c€0s1 pa3IMyHbIe BUJIbI JESITEIbHOCTH:

— YTeHHue TeKcTa (yueOHMKa, TEPBOMCTOUYHHKA, JOTIOJIHUTEIBHON JIUTEPaTyphl);

— COCTaBJICHHE IUIAHA TEKCTA;

— KOHCIIEKTHMPOBAaHHE TEKCTA;

— paboTa co cloBapsMHU U CIIPABOYHUKAMU;

— TIOJITOTOBKA K JJabopaTopHO# padoTe;

— pellleHHe BapuMaTUBHBIX 3a]1a4 U YIIPaXXHEHUH;

— TMOATOTOBKA K KOHTPOJIbHBIM paboTam;

— paborta ¢ 3IeKTPOHHBIMU WH(OPMALIMOHHBIMU PECYPCAMU;

— TMOATOTOBKA K TECTOBBIM 3a/IaHHUSIM.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MH

Ne . Bcero
w/ Buabl yueOHo# padoThI Oopa3oBaTejibHbIE TEXHOJIOTUH 4aCOB
1 2 3 4
1. | Jlexuwmsi: KoMmieKkCHbIE COSTUHEHUS [TpobaeMHas 2
2. | Jlexnus: PacTBophl [IpoGnemHuast 2
3. | Jlekmusi: OKUCAUTENBHO-BOCCTAHOBUTEIBHBIC 2
[TpoGnemuas
peaxkIuu
4. | JlaboparopHas padota 2. Kunernka xumude- | [IpakTndeckue MeTOIBI BEIPAOOTKH 6
CKUX peakuui npodecCHOHANBHBIX YMEHUN
5. | Jlaboparopnas pa6ota 7. OKHCIUTETHHO- [IpakTrueckre METOIbI BEIPAOOTKH 4
BOCCTAHOBUTEJIbHBIE PEaKIIUU npodecCHOHANLHBIX YMEHUN
6. | JlabopartopHas pabora 9. KauectBennsle pe- | [IpakTuueckue MeToabl BBIpaOOTKU 4
aKIIMY HA AaHUOHBI podecCHOHANFHBIX YMEHUN
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7. YHEBHO-METOAUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE TUCIIU-
IJIMHBI
7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIBHON y4eOHOM JIUTEpPaTypbl

CrnMCOK OCHOBHOI JIMTePaTyphl

Baiitaep, B.B. Xumus [Dnexkrponnsiii pecypce]: yueObnoe nocodue/ B.B. Baiiruep, E.A. Hu-
" | KOHEHKO. — DIIEKTPOH. TEKCTOBBIE AaHHble. — EkatepuHOypr: Ypanbckuil denepanbHblii
yuuBepcuretr, ObC ACB, 2016. — 132 c. — 978-5-7996-1780-6. — Pexum noctyna:
http://www.iprbookshop.ru/66217.html

Mapmankua, M.®@. Xumus [DneKTpoHHBIA pecypc]: yuedHoe nocodue/ M.®. MapmiankuH,
"| 1.C. I'puropsiH, [I.H. KoBaneB. — DyieKTpoH. TeKCTOBbIE AaHHbIe. — CTaBpornoib: CeBepo-
Kaskazckuit dhenepanpabiii yauepeurtet, 2015. — 228 ¢. — 2227-8397. — Pexxum nocty-
na: http://www.iprbookshop.ru/63225.html

CemenoB, .H. Xumus [Onextponnsiit pecypc]: yueonuk nns ByzoB/ U.H. Cemenos, N.JI.
" | [lepdunoBa. — DnextpoH. TekcToBbie nannbie. — CI16.: XUMU3IAT, 2016. — 656 ¢c. —
978-5-9388-275-5. — Pexum goctyna: http://www.iprbookshop.ru/49800.html

Xumust [DneKTpoHHBIN pecypc]: yueOHoe nocoOue A CTYJIEHTOB 3a04HOM (POpMbI 00yye-
" | HESL BCEX HaIpaBIICHHH oaAroToBku O0akanaBpos/ I.I'. KpuBHeBa [u ap.]. — DIEKTpPOH. TEK-
CTOBbIE JaHHbIE. — BopoHex: BOpOHEKCKNN TOCY TapCTBEHHBIN apXUTEKTYPHO-CTPOUTEID-
Hbil yHuBepcuteT, ObC ACB, 2013. — 132 ¢. — 978-5-89040-451-0. — Pexum gocrymna:
http://www.iprbookshop.ru/22675.html

CnucoK 10MOJTHUTEIbHOMH JTUTEPATYPHI

bongeipeBa, O.M. Xumus. 3agaum v ynpakHEHUS [DIEKTPOHHBIA pecypc]: yaeOHoe Mmoco-
" | oue/ O.U. bongsipeBa, O.I1. Kymnapesa, I1.A. [lonomapeBa. — DJIEKTPOH. TEKCTOBHIE JaH-
Heie. — Opendypr: OpeHOyprckuii rocynapcTBeHHbl yauBepeurer, ObC ACB, 2016. —
141 ¢. — 978-5-7410-1583-4. — Pexxum moctyna: http:// www.iprbookshop.ru/69968.html

Koposun, H.B. Jlabopatopasie pabotsl o xumuu [Tekcr]: yaed. mocodue/ H.B. Koposus,
"| 9.1. Munrynuna, H.I'. PeoxoBa; nox pen. H.B. Koposuna. — 3-e uzn., ucnp. — M.: Beic.
mkona, 2001. — 256 c.

[Ty3akoB, C.A. COopHUK 3a/1a4 U ynpaxxHeHu# mo obmeit xumuun [Tekcr]: yueb. mocodue/
"| C.A. Ily3akos, B.A. ITonkoB, A.A. ®ununnoBa. — M.: Beiciias mkoia, 2004. — 255 c.

Tuxonos, I'.I1. Xumust [Dnextponnsiii pecypc]: npaktukym/ I'.I1. Tuxonos, N.A. Munaesa,
"| T.A. FOnuna. — DJIEKTPOH. TEKCTOBBIEC AaHHbIe. — M.: MOCKOBCKas Tocy1apCTBEHHAs aKa-
JeMusi BoaHoro tpancmnopra, 2016. — 171 c. — 2227-8397. — PexuMm goctyna:
http://www.iprbookshop.ru/65689 .html.

Xumust [DnekTpoHHBIN pecypc]: mabopatopHsiii npaktukym/ B.I1. Tumuenko [u ap.]. —
" | DnekTpoH. TekctoBbie AanHble. — CrtaBponois: Ceepo-KaBkaszckuil ¢penepanbHblil yHU-
BEPCUTET, 2015. — 225 C. — 2227-8397. — Pexxum Jocryna:
http://www.iprbookshop.ru/62883.html

Xumusi [DNEKTPOHHBIN pecypc]: METOIWYECKHUEe yKa3aHus/. — DJIEKTPOH. TEKCTOBBIC JTaH-
“|mpte. — CIIO.: Cankr-IlerepOyprckuii rocy1apCTBEHHBINM apXUTEKTYPHO-CTPOUTEIbHBIN
yuuBepcurer, ObC ACB, 2013. — 114 c¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/26881.html
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Xumust [DNIEeKTPOHHBIN pecypc]: yueOHO-METOqu4YEeCKoe Mocodue/. — DIEKTPOH. TEKCTOBbIE
nanubeie. — ExatepunOypr: Ypansckuii penepanpabiii yauepcutet, ObC ACB, 2015. —
220 ¢c. — 978-5-321-02442-3. — Pexum pocrymna: http://www.iprbookshop.ru/68514 . html

7.2. [lepeyenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «AHTepHeT»

7.2. [lepeyeHb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «HTepHeT»

http://window.edu.ru- Eounoe okuno docmyna k 06pazo8amenbHbiM PeCypPCam.,

http:// fcior.edu.ru - @edepaibublii ueHMpP UHDOPMAUUOHHO-00DAZ08AMEAbHBIX DECYDCO8,

http://elibrary.ru - Hayuynas snexTpoHHas OuOnnoTexa.

7.3. UudopManinoHHbIe TEXHOJIOTHHI

JInneH3noHHOe MPOrpaMMHoe odecreye-
HHe

PexBU3UTHI JTMLIEH3HIT/ JOTOBOPOB

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

2. Visual Studio 2008, 2010, 2013

5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

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

Nnentuduxarop noanucunka: 1203743421
Cpok nerictBust: 30.06.2022
(mponyieHue MOAMUCKH )

MS Office 2003, 2007, 2010, 2013

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

Jlunensus 6eccpoyHast

Antusupyc Dr.Web Desktop Security Suite

JlunieH3noHHbBIN cepTUdHUKAT
Cepuiinbiit Ne JKS4-D2UT-L4CG-S5CN
Cpoxk netictBus: ¢ 18.10.2021 no 20.10.2022

JInnensuonnslii forosop Ne 000439/3b-19 ot

?gglgl‘aﬂew” 15.02.2019r
Cpok nerictBust: ¢ 15.02.2019 no 15.02.2022
Jlunensuonnsiii gorosop Ne 8117/21 ot
9BC IPRbooks 11.06.2021

Cpox nericteus: ¢ 01.07.2021 no 01.07.2022
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8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIHUIIJIMHbI

8.1. TpeOoBaHusl K ayAMTOPUAM (MOMEIIEeHUAM, MeCTaM) [IJIsl IPOBeAeHUN 3aHATHIL:
1. YueOHast aytuTOpus 7Sl IPOBEACHUS 3aHATHI JTEKIIMOHHOTO TUIIA:
- HabOp IEeMOHCTPAIMOHHOTO O0OPYAOBaHUS U yUeOHO-HATIISAHBIX TTOCOOUH, 00€CTIeUNBAFOIITIX
TEMaTUYECKHE WILTIOCTPAIUH: TIPOEKTOP, IKpaH, HOYTOYK;
- cTielMaIu3upoBaHHasl MeOelb: CTOJ MPEeNnoiaBaTeIbCKUM, CTYI Ui MIpenoaBaTelis, CTO y4e-
HUYECKH, CTYNl YYEHUYECKH, JOCKa yUeHn4YecKas, TyMOa kadeapa.

2. YyeOHas ayIuTOpUs JUIsl IPOBEICHHs 3aHATHI TaOOpaTOPHOTO TUMA, IPYIIOBBIX U WHAUBUIY-
aJbHBIX KOHCYJIbTAIUH, TEKYIIETO KOHTPOJIS U IPOMEKYTOUYHOM aTTeCTALINU:

- TexHuyeckue cpenactBa odyuenusi: mouutop Acer TFT 17, cucremusiii 610k iRu Ergo-Corp
121W

- CIIeIMATN3UPOBaHHas MeOesb: I0CKa YUeHUUEeCKas, CTOJIbl OTHOTYMOOBBIE, CTOJIBI yUEHHUUECKUE,
CTYJIbsI MSITKUE, CTYJIb YUEHUYECKHE.

3. [ToMemenue y1st CaMOCTOSATEIILHON pabOTHI.

bubnnoreyHo-u31aTeNbCKUIA EHTP.

Otnen 00CTyKUBaHUSI IEYaTHBIMU U3JIAHUSMH: KOMIUIEKT MTPOCKIIMOHHBIA, MYJIbTUMEANITHOE
o0opy0BaHue: IKPaH HACTEHHBIN, POEKTOP, HOYTOYK, pabouue cToibl Ha 1 MecTo, CTYbs.

8.2. TpeGoBaHusi K 000py10BAHUIO Pa0OYNX MECT NpenogaBaTe/s U 00y4aroIuXcs

1. pa60qee MCCTO HperioaaBaTeiiad, OCHAIICHHOC KOMIIBFOTEPOM € JOCTYIIOM K CCTU I/IHTepHeT;
2. pa60qI/Ie MECTa 06yqa101unxc;1, OCHAIIICHHBIC Ha60paTOpHHMI/I CTOJIaMH, CTYJIbSAMU ;

8.3. TpeGoBaHus K crieUAIH3HPOBAHHOMY 000PY10BAHHIO:

1. JIabopaTopHOe 000pyJIOBaHME: CTONBI JTa0OpaTOPHBIE IS XMMHUYECKUX HUCCIIEOBAHMIA,
CTYJIbsl TabopaToOpHBIE 03 MOAJIOKOTHUKA, BHITSDKHBIE MIKA(bI, IITATUBBI, CIUPTOBKU, MEIIATKHU-
MarHUTHBIE, IMATEH, SJEKTPOIUIUTKA.

2. JIabopaTopHas mocyna: ¢pappopoBble THIIIH, IKCUKATOPHI, CTEKISTHHBIC CTAaKaHBI BMECTH-
MocThio 250, 100 1 50 mu1, mepHble nUAUHAPLI BMecTUMOCThI0 250, 100, 50 u 10 mu1, nHAUKATOp-
Hasi Oymara (YHMBEpCaJIbHasl, KPACHBIN JJAKMYC, CHHHUI JIAKMYC), CTEKJISTHHBIC MAJIOYKH, CTEKIISH-
HbIe TPOOHPKH, OIOPETKH BMECTUMOCTBIO 25 MII, KamlelbHbIe MUIMETKU, MHUIETKH, MPOMBIBAJIKH,
MepHbIE K0JIOBI BMecTUMOCTBIO 50 mi1, cipToBblie TepMoMeTpbl 0-1000C, nunerku Mopa BMecTu-
MOCTBIO 10 MJI, KOHHYECKHUE KOJIOBI ISl TATPOBAaHUS BMECTUMOCTBIO 100 1 250 mut.

3. XMMHUYECKHE PEaKTUBBI COTJIACHO JAOOPATOPHOMY MPAKTUKYMY.

18



9. OCOBEHHOCTH PEAJIM3ALIMU JUCHUIIJIMHBI JIA UHBAJIUIOB U JIUIL C
OT'PAHUYEHHBIMHA BO3MOKHOCTAMM 310POBbSA

Jliist o6ecnieueHust 0Opa30BaHUs UHBAIHUJIOB U OOYYAIOIINXCS C OTPAaHUYEHHBI-
MU BO3MOXHOCTSIMHU 37I0pPOBbS pazpadaThiBaeTcs (B Cliydae HEOOXOIUMOCTH) ajar-
TUpOBaHHasi 00pa3oBaTeNbHAS IPOrpaMMa, MHANBUAYATbHbIN yUeOHBIHN TUTaH C y4e-
TOM OCOOEHHOCTEH WX TCUXO(PU3UYECKOTO Pa3BUTUS M COCTOSHUS 37I0POBbS, B
YaCTHOCTH MIPUMEHSETCS WHIANBUIYABHBIN MOIX0 K OCBOCHHUIO TUCIUIUIAHEI, WH-
TUBUTyJIbHBIC 33a/IaHus: pedepaThl, MICbMEHHBIC PA0OTHI M, HAOOOPOT, TOIHKO YCT-
HBIC OTBETHI M JAWAJIOTH, MHANBUAYATbHBIC KOHCYJIBTAINH, UCTIOJb30BaHUE TUKTO-
¢dboHa ¥ IPYrUX 3aMHUCHIBAIOIINX CPEACTB IS BOCIIPOU3BEICHHUS JICKITMOHHOTO H Ce-
MUHApPCKOT0 MaTepuara.

B nensx obecrnedeHnss 00y4aronuxcsi MHBIMIOB M JIUI] C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBSI KOMIUIEKTYeTCsI ()OHJT OCHOBHON y4eOHOU JTMTEepaTypoHu,
aJIaITUPOBAHHON K OTPaHUYEHHIO JIEKTPOHHBIX 00pa30oBaTENIbHBIX PECYPCOB, JO-
CTYII K KOTOpbIM oprann3oBaH B BULL Axanemun. B 6ubnroreke mpoBOASTCS HHIU-
BUJIyaJIbHbIE KOHCYJIBTAIIMM JJISl TAaHHOW KaTEeTOpUU TOJIb30BATENCH, OKa3bIBACTCS
MOMOIIb B PETUCTPAIIMH M UCTIOIB30BAHUH CETEBBIX U JIOKATBHBIX AJIEKTPOHHBIX 00-
pa30BaTENBHBIX PECYpPCOB, TPEIOCTABISAIOTCA MeCTa B YUTAJIBHOM  3alle.
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MO JTUCHUATIJIMHE

OOHJI OHEHOYHBIX CPEACTB

XuMus
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1. MTACIIOPT ®OHIA OHEHOYHbBIX CPEIACTB
O JUCHUIIVIMHE

XuMHusa

1. Komnerenunu, gopmMupyembie B mpouecce M3y4eHusl TUCHUNINHBI

Nupexc DopMyJTHPOBKA KOMIIETEHINH
OIIK-5 CriocoOeH yuacTBOBATh B MPOBEJICHUH YKCIIEPUMEHTAIbHBIX UCCIICIOBAHUH B
rpodeccrnoHabHOM IeATeTbHOCTH

2. Drtanbl GopMUPOBAHUS KOMIETEHIIUH B NPollecce OCBOEHHSI JUCITUIIINHBI

n/n | Pa3aesnl (TeMbl) AU CIATLIH- Dopmupyemble KOMIeTeHIIMU (KOAbI)
HbI OIIK-5

1. CrpoeHue BelecTBa +

2. KomrmnekcHbie coequHeHust +

3. OHepreTuka XHUMHUYECKHUX IpO- +
I[ECCOB

4. Kunerrnka XxuMH4ecKkon peakiuu +

5. PactBopsI +

6. OKHCIUTEIbHO-BOCCTAHOBH- +
TEIbHBIC PEAKIIHH

7. XUMUA 3JIEMEHTOB +

8. AHanuTuyeckas XuMHs +
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3. UHAUKATOPBI JOCTUKEHUS KOMIIETEeHIIUI, JopMuUpyeMbIX B poLecce N3y4eHus: AUCUUILIHHBI

IInanupyembie pe3yJbTAThI 00y4eHHSs
(moka3aTeyiu I0CTHKEHHsI 3aIaHHOTO
YPOBHSI OCBO€HHUSI KOMITIETEHIMIA)
NHauKaTopbl 10CTHKEHHs] KOMITETeH-
107031

Kpurepuu oueHnBanusi pe3y/ibTaToOB 00y4eHUst

Cpencrsa onleHUBAHUSA
Ppe3yJIbTATOB 00y4YeHHsI

OIIK-5. 1. TTox pyKOBOJACTBOM CIIELU-
anucra 06osee BHICOKOW KBaJIM(pUKAIIK
y4acTBYET B IIPOBEJICHUU IKCIIEPUMEH-
TaJbHBIX UCCIIEIOBAaHUHN B 00J1aCTH

HEY/10BJICTB. YIOBJIETB. X0pOo1110 OTJINYHO Texymit IIpomexyrounas
KOHTPOJIb aTrecranus
OIIK-5 CrnocobeH y4acTBOBaTh B IMTPOBEACHUH SKCIIEPUMEHTATBHBIX UCCIIETOBAHUH B IPO(HECCHOHATLHOM IS TEIIBHOCTH

Hesnanue ocHoB- |Yactuunsie 3HaHus | Xopoimue 3HaHust  |OTiaudHbie 3HaHUS — |QdDO: 3auer

HBIX ITIOHSITHH U M€-|OCHOBHBIX MOHS- |[IOHSTHH M METO-  |IIOHSATHH U METOJIOB |_ Omnpoc 1o Teme

TOJAOB OCHOBHBIE  |TUH K METOMOB JIOB OCHOBHBIE (U~ |OCHOBHBIE (hr3mye- SAHSITHS

(usnueckue sBIe- |OCHOBHBIC (pU3MUe- [3UYESCKUE SIBJICHUS |CKUE SIBJICHUS U 3a- >

HUS ¥ 3aKOHBI ME- |CKUE SIBJICHUS U Y 3aKOHBI MEXAHU- - TCCTUPOBAHUC,

AIrpONHKCHCPUU

XaHHUKH; OCHOBHBIC
3aKOHBI HEOPTaHH-
YEeCKOM M aHAJIIUTH-
YEeCKOM XMMHH,
KJ1acCU(UKALUIO U
CBOICTBa XUMHUYE-
CKHUX DJIEMCHTOB,
BEIISCTB 1 COEIU-
HEHUH.

3aKOHbI MEXAHUKH,
OCHOBHBIE 3aKOHBI
HEOPraHWYECKON 1
AHATUTHYECKOU
XUMHH, KIacCUH-
KallMIO U CBOMCTBA
XUMUYECKHX AJIe-
MEHTOB, BELIECTB U
COECIUHEHUH.

K1, OCHOBHEIC 3a-
KOHBI HEOpraHu-
JeCKOM W aHAJIIUTH-
YEeCKOH XMMHH,
KJ1acCU(UKALIUIO U
CBOIICTBa XUMHUYE-
CKHUX DJIEMCHTOB,
BEIIECTB U COCIU-
HEHUH.

KOHBI MEXaHUKH,
OCHOBHBIE 3aKOHBI
HEOPraHWYECKON 1
aHaJIUTUYECKON XU-
MUH, K1accupuka-
ITUIO ¥ CBOMCTBA XU-
MHUUYECKHX DJIEMECH-
TOB, BEIIIECTB U CO-
€IUHEHUHN.

OIIK-5. 2. Ucnonb3yeT KIaCCUYECKUE U
COBPCMCHHBIC MCTOJAbI UCCIICIOBAHUS
B arpOMHKEHEPHUHU

He ymeer u He ro-
TOB HMCIIOJIb30BaTh
OCHOBHBIE JJICMCH-
TapHbIE METOBI
XUMHUYECKOIO UC-
CJIEIOBAHMSI BeE-
LIECTB U COCIUHE-
HHU.

[TocpencrBeHHbII
YPOBEHb F'OTOBHO-
CTU ¥ YMEHUS HC-
MI0JIb30BaTh OCHOB-
HBIC 2JIEMEHTAPHBIC
METO/bl XUMHUYE-
CKOT'0 UCCIIEJIOBA-
HUS BEILIECTB U CO-
CIMHECHU .

Xopoluil ypoBeHb
TOTOBHOCTHU U yMe€-
HUS HCIIOJIB30BATh
OCHOBHBIE JJIEMEH-
TapHbIE METOJIbI
XUMHUYECKOIO UC-
CJIEIOBAHMS Be-
LIECTB U COCIMHE-
HUH.

OTaAn4HbIA yPOBEHD
TOTOBHOCTHU U yMe-
HHUS HCIIOJB30BaTh
OCHOBHBIE dJIEMEH-
TapHI)Ie METOAbI X1~
MHYECKOTO HUCCIIeI0-
BaHHUA BCIICCTB U
COEIUHEHUM.

- 3aIUTa OTYETOB
o 1aboparop-
HBIM paboTam

3DO:

- 3alUTa OTYETOB
o 1aboparop-
HBIM U KOHTPOJIb-
HBIM paboTam
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OIIK-5. 3. Mcnosib3yeT OCHOBHBIE T10-

HATUS ¥ 3aKOHBI XUMHH JIJIS1 PEIICHUS

KOHKPETHBIX 3a/1a4 MPHU BHITIOJHEHUN

pPacUYEeTHBIX U SKCIIEPUMEHTAIBHBIX 3a-
JTaHU T

He Bnaneer unctpy-
MEHTapueM JIst
pelieHust XuMuie-
CKHX 3aJ1a4; METO-
namu aHanusa Gu-
3UYECKUX SIBJICHUMN
B TEXHUYECKUX
YCTPOMCTBAX U CH-
cTemax; uHpopma-
e 0O HAa3HAYCHUU
u o0nacTsax npu-
MEHEHHSI OCHOBHBIX
XUMUYECKUX Be-
IIECTB U UX COEIH-
HEHUH.

ITocpencrBenHoe
BJIaJICHUE UHCTPY-
MEHTapueM st
peIIeHUs] XUMHUYe-
CKHX 3aJa4; METO-
Jnamu aHanu3za Qu-
3UYECKUX SIBICHUN
B TEXHUYECKHUX
YCTpPOMCTBAX U CH-
cTemax; uHpopma-
el 0 Ha3HAUYEeHUH
¥ 0051acTsX MpH-
MEHEHHS OCHOBHBIX
XUMHYECKHUX Be-
IIECTB U UX COEIU-
HEHUM.

Xopolliee BIajeHrue
WHCTPyMEHTapHeM
JUTSL peIIeHUs XU-
MUYECKHUX 3a/1ay;
METOJaMu aHalIn3a
(bu3MYECKUX sIBIIE-
HUW B TEXHUYECKHUX
YCTPOMCTBaxX U CH-
cTemax; uHpopma-
e 0O HA3HAYCHUU
1 00JIacTsIX Ipu-
MEHEHHsI OCHOBHBIX
XUMUYECKUX Be-
LIECTB U UX COEIU-
HEHUH.

Omm4HOe BIaJcHUE
WHCTPYMEHTapUeM
JUTSL PEIICHUST XUMHU-
YECKHX 3a/1a4; METO-
JTaMU aHanu3a hu3n-
YECKUX SBIICHUU B
TEXHUYECKUX
YCTpPOMCTBAX U CH-
cTemax; uHpopma-
e O Ha3HAYCHUH
¥ 00J1acTAX MpH-
MEHEHHUSI OCHOBHBIX
XUMHYECKHX Be-
IIECTB U UX COEMIU-
HEHMI.
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4. Kommiekr KOHTPOJIBHO-OLCHOYHBIX CPECACTB M0 TUCHUILJIMHE

Bonpocsl k 3auety
10 IUCUMIUIMHE XUMUSA

OCHOBHbIE MOJOXEHUSI COBPEMEHHON MOJENIN CTPOEHMSI aTOMA. DHEPreTUUYECKUE YPOBHU U
NOJlypOBHU aToMa; MOPSA0K 3alOJIHEHUS AJIEKTPOHHBIX 000JI0YEK; CIOCOOBI 3alHMCH AJIEK-
TPOHHBIX U 3JIEKTPOHHO-TpaduvecKux Gpopmyi aToma.

KBanToBbie uncna, ux 3HaueHnue, ¢puzudeckuii cmbici. [puamun Ilaynu. [Ipuanun HanMeHb-
mieit sueprun. [Ipasuna XyHna.

CoBpemeHHast GopMyJIHUPOBKa NEPUOAUYECKOTO 3aKOHA U CTPYKTypa MEepUOJUYECKON cHcTe-
Mbl JI.1. MenneneeBa. [lepuoguyHOCTs M3MEHEHUSI CBOWMCTB aTOMOB 3JIEMEHTOB: dHEPTUU
MOHU3ALIUH, CPOJCTBA K JJIEKTPOHY, 3IEKTPOOTPHULATENIBHOCTH, PAaINyCOB; MEPUOANIECKUI
XapakTep U3MEHEHUs] XUMUUYECKUX CBOWMCTB MO TPyIaM, NEPHOIaM.

Tunel 1 XapakTepUCTUKN XUMUYECKOHN CBS3H: JIEKTPUUYECKHE AUIOIbHBIE MOMEHTHI, CTEIIEHb
MOHHOCTH, HAIIPaBJIEHHOCTh M HACHIIIEHHOCTh, SHEPTHs U JIIMHA CBs3U. VIOHHas CBS3b U €e
CBOMCTBA.

KoBanenTHas cBs3b U ee cBoiicTBa. MexaHn3Mbl 00pa30BaHuUs M TUIBI KOBAJICHTHOM CBS3H.

['eomeTpuueckoe cTpoeHHE MOJIEKYIL. G- U TT-CBsI3U, TUIBI THOPUIN3ALIUY.

Meramnmueckas CBA3b. TUIBI KPUCTAIIMYECKUX peIIeTOK. BogopoaHas cBs3b.

Kommiekcubie coequaenus. OcHOBHBIE MoJI0KeHHs Teopun Bepuepa. Knaccudukarus
KOMIUIEKCHBIX coelnHeHnH. HoMeHnknaTypa, nuccoruanusi KOMIUIEKCHBIX COEIMHEHUMN.
KoHcTaHTa HECTOMKOCTH KOMILIEKCA.

[TonsiTHE O BHYTpEHHEH SHEPTUHU, SHTANBIHH, YHTPONHUU. TernoBbie dPPEKTh XUMHUECKUX
peakmuii. 3akoH ['ecca u crienctBue u3 Hero. TemnoTa (dHTANBIUA) 00pa3oBanus. CB0OO-
Has sHeprus ['mb6ca. Hanpasnenue XUMHUECKUX peakLnid.

. Kunernka xummuueckoi peakiuu. @akTopbl, BIUAIONIME HA CKOPOCTh XMMUYECKON pEaKINK B

TOMOTEHHBIX U TeTePOreHHBIX CUCTeMaX. 3aKoH JeicTByromux mace. [IpaBuno Bant-I'odda.

Kartanu3 u karanus3aTopsl.

Xumnueckoe paBHoBecue. KoHcTanTa paBHOBecHs. PaKTOPBI, BIUAIOIINE HA CMELLIEHUE XU-

Muueckoro pasHoBecus. [Ipunuun Jle-IllaTense.

OO1m1ast xapaKTepUCTHKA paCTBOPOB. XUMHUUECKask TeOpHs pacTBOPOB. CrOCOOBI BBIPAKEHHS

KOHIIEHTPALlMU PacTBOPOB: MAccoBasi 10Jis, MOJIIPHOCTh, MOJISUIBHOCTh, HOPMAJIbHOCTb.

PacTtBOprMOCTB. 3aBUCUMOCTD PACTBOPUMOCTH TBEP/BIX BEIIECTB U I'a30B OT TEMIIEPATYPBHI.

Haceimiennsle, HeHachleHHbIE pacTBOPbI. COoIbBaThl, THAPATHI, KPUCTAIOTUIPATHI.

PacTBops! 251ekTponuToB. CHiIbHBIE U cl1a0ble AIEKTPOIUTHL. Teopus 3eKTPOIUTHIECKOM

muccouuanuu Appenunyca. CTeneHb 1 KOHCTaHTa Juccolranuu. BonopoaHblil mokas3aTels.

I'mpponus cosen.

OO6mme cBolicTBa pa3z0aBiIeHHBIX pacTBOPOB. [loHMIKEHNE MaBJICHHs HACHIIIICHHOTO Tapa Hal

pactBopoM. 3akoH Payns. [loHwkeHne Temneparypsl 3aMep3aHus U MOBBILLIEHUE TEMIIepaTy-

pHI kunenus pactBopa. Ocmoc. OcMoTHueckoe AaBiieHue. 3akoH Baut-I'odda.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakMUi. CTENEHb OKUCIIEHUS, OKUCIUTENN U BOCCTa-

HOBUTEIIN; METOJbl COCTABJICHUS YPAaBHEHHH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl.

Knaccudpukanus OBP.

Oco0eHHOCTH CTPOCHUST AaTOMOB, CITIOCOOBI TIOJTYYEHHsI, CBOMCTBA S-3JIEMEHTOB U UX COCIHHE-

HUU.

Oco0eHHOCTH CTPOEHUSI aTOMOB, CIIOCOOBI MOJYyUYEHUs, CBOMCTBA P-3JIEMEHTOB U UX COEIU-
HEHHUI.

Oco0eHHOCTH CTPOEHUSI aTOMOB, CIIOCOOBI MOJTy4YEHUs, CBOWCTBA d-3JIEMEHTOB U UX COEIU-
HEHHUI.

[IpenmMer u 3a1aun aHAIMTUYECKOW XUMHHU. KilacCU(pUKaIUs METOJ0B aHAIU3a.

KauecTBeHHBII U KOJTMYECTBEHHBII aHAIIN3.

XuMuyeckue 1 (pU3NKo-XMMUUECKHE METO/Ibl aHAIN3a.
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Kelic-3aganus

M0 JUCUUIUINHE _XHUMUS

Keiic-3ananne Ne 1 «Kiaccsl HeopraHm4ecKux coeIMHeHUin»

OnblIt. [lonyyenue cpegnux conen

a) PeakTuBbl: pacTBOp Xyopuaa Oapus 1 H., pacTBop cynbdaTa HaTpus 1 H., mpoOupka

Hanuth B npobupky 3-4 kamim pacTBopa xjiopuaa 6apus, 106aBuTh 3-4 Karim pacTBopa
cyibdara u HaTpusl.

0) PeakTuBBI: pacTBOp Cyibdara Mmenu 1 H., IUHK METAIJIMUECKUH, MpodupKa

Hanuts B mpoOupky 3-4 xariu pactBopa cyibdaTa MeIu, OpoCUTh KyCOUYEeK IIUHKA.

B) PeakTHBBI: HAaCBILIEHHBIN PACTBOP FMAPOKCUAA Kalblus, okcul yriepoaa (IV), anmapat
Kunma

Hanute B npobupky 110 1/3 o6beMa pacTBopa ruipoKcuaa Kajablys (M3BECTKOBask BOJA) U
IPONYCTUTH Yepe3 Hero okcusa yraepoaa (IV) (yrnexucnsiii ra3z) u3 annapara Kunna no nosisine-
HUS MYTH.

3ananue. 3anuch JaHHBIX ONBITA.

1) OT™MeThTe U3MEHEHHs B IPOOUPKaAX B X0/1€ IPOBEICHHS OMBITOB.

2) Hanumure ypaBHEHUs: XMMHUYECKUX PEAKLIUNA, IPOTEKAIOIIUX B MPOOUpPKaAX.

3) Ilox kaxkaoi U3 peakuil yKakuTe MpU3HaK peakuu (Hanpumep, Oelnblii ocaj ok, odec-
[IBEYMBAHKE U T.II.)

4) HazoBuTe BCe MPOAYKTHI PEAKIINH, 38 UCKIOUEHUEM BOJIbI.

5) ChopmynupyiiTe BBIBOA: peakUsIMU MEX1y KaKUMHU KJlJacCaMH HEOPraHUYECKUX COeU-
HEHUI MOXHO IOJyYUThb CPEJHUE COIH ?

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

OnbIT. 3aBUCMMOCTH CKOPOCTH PeaKIMU OT KOHIEHTPALMU pearupylonux BeuecTs

PeakTnBbI H 000py/10BaHME: PACTBOP CEPHOM KUCIOTHI 2 H., PACTBOP THOCY/Ib(aTa HATPHS
(Na2S203) 1., aMcTUIIMPOBAaHHASA BOJA, YETHIPE MEPHBIE IPOOUPKHU, KalleAbHUIIbI WIIK TUIET-
KH, CEKyHIOMED

Tuocynbdar HaTpUs pearupyeT ¢ CepPHON KUCIOTOH 110 CIEAYIOMIEMY YPaBHEHHIO PEaKIIHH:

Na2S5203 + H2S0O4 = Na2S04 + 502 + H20 + S|

[Ipu3HakoMm npoTeKarouieil peakiuu SBIseTcsl 00pa30BaHNEe MYTH IIPU BBINIAJCHUU CEPHI B
0CaJIOK.

Jjig IpOBEIEHUS OIBITA B YETHIPEX MPOOUPKAX MPUTOTOBLTE paBHbIE 0OBEMBI PACTBOPOB
TUOCY/b(aTa HaTPHsl Pa3TUYHON KOHIIEHTPAIMH, IJI1 ’TOT0 BHECUTE B pobupku 4, 6, 8 u 12
Karesnb THOCYJIb(ara u 1oBenuTe 00beM B podupkax 10 12 kamens 100aBUB B KaXIYIO BOAY,
KaK yka3aHo B Tabnure 1.

3arem B 1-10 mpoOupKy n1o0aBeTe 1 Karumo cepHON KUCIIOTHI, OTHOBPEMEHHO BKIIFOUUB CE-
kyHaomep. [Ipocnenure, 4ToObI Karuis He ToNajia Ha CTEHKUA MTPOOUPKH.

Kak TompKO MOSsIBUTCS MYTh, BHIKIIOUHTE CEKYHIOMEP M 3aHECUTE pe3yiIbTara B Ta0muIy 1.

[ToBTOpUTE OMBIT € 2, 3 U 4-i1 MpoOUpKamMHu.

3aganue. 3anuch JaHHBIX ONBITA.

1) 3anecure B Tabnuiry 1 maHHBIE, IPOBEICHHBIX UCCIEIOBAHUMN

Ta6auna 1- Jlanabie onbiTa

Ne KonuuecTBo kaneinsb Obmee | OTHOCHUTEIND- Bpems OtHocuTens-

HpO6I/Ip- PaCTBOp H2 PactBO | YHCIIO Has KOHIICH- ITOsIBJIC- HasA CKOpPOCTh

K1 Na2S20 | O p Karesb | Tpauus. HUS MyTH, | peakuuu 1/t,
3 H2S04 |, Na2S203, t, ceK cek.-1
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Voom. | Corn.
1 4 8 1 13
2 6 6 1 13
3 8 4 1 13
4 12 - 1 13

2) PaccumuTaiiTe OTHOCUTENIbHYIO IPAKTUYECKYIO CKOPOCTh PEaKIUK I KaXI0To ciaydast
(1/t), 3Has Bpems peakiuu. 3aHecuTe B TaOIUIy 1.

3) PaccunraiiTe OTHOCUTEIHHYIO KOHIIEHTPAIMIO THOCYIb(aTa: MPUHUMAsE KOHIICHTPAIUIO
B niepBoii mpobupke ¢ 4-s kamiasmMu CotH = 1, ¢ 6-10 karsimu — CotH = 1,5 u T.1. 3aHecuTe naH-
HbIE B TabmuIry 1.

4) Tloctpoiite rpaduk 3aBUCUMOCTHA OTHOCUTEILHON IPAKTUYECKON CKOPOCTH PEAKIIHH OT
OTHOCHUTENILHOUW KOHIIEHTPALUU THOCYIb(aTa HATpUs, OTKJIAabIBast 3HaUeHus 1/t ya ocu X u
CotH. yaocu Y.

5) ChopmynupyiitTe BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHLIEHTPAILIUH THOCYJIb-
(aTa HaTpUS NpPU JAHHBIX YCIOBUSX.

Keiic-3ananue Ne 3 «PacTBOpBI 2JIEKTPOJIUTOB)

OnbIT. XapakTep AMCCONMALMH IHIPOKCHIOB

IlosryuyeHne rugpoKcuaa MarHus.

PeakTuBbI: pacTBOp XJI0puaa Maruus 1 H., pacTBOp TUAPOKCHIA HaTpus | H., pacTBOp CO-
JISTHOM KUCTIOTHI | H.

B nBe npo6upku BBecTH 10 5-6 Kanesb 1 H. pacTBOpa XJIOpuaa Marius 1 100aBUTh B Kax-
Iy1o 1o 5-6 kanenb |H. pacTBOpa rUAPOKCUAA HATPHSL.

B nepByto npoOupky Kk ocaaky 106aButh 8-10 kanenb 1 H. pacTBopa COJIIHONM KUCIIOTHI, a B
npyryto 8-10 kanens 1 H. pacTBOpa rMIpOKCHIa HATPUS.

3aganne. 3anuch JAHHBIX ONBITA

1) Kakue npusnaku peakuuii Bel Habmonaere ? B kakom citydae Habmo1aeTcst pacTBope-
HHE ocagka?

2) Harnmmmre MOJEKyJISIpHBIE M HOHHO-MOJICKYJISIPHBIE YPABHEHUS PEaKITIH:

MOJIyYeHUs TUPOKCHU/Ia MarHus;

TUJIPOKCHJIa MarHus ¢ COJITHOM KHCIIOTOM,

TMJPOKCHU/Ia MarHus ¢ TMIPOKCUIOM HaTpPHUS.

Kaxkas peakumst He unget ?

3) KakoB xapakrep quccOlMalu THAPOKCHIa Maruusa? 3anuiuTe ypaBHEHHE AUCCOLMa-
Y THIPOKCUIA MarHusl.

Keiic-3ananne Ne 4 «OCHOBBI 2JIEKTPOXUMHU I

OnpiT. IIUHKOBO-MeIHBbII raJIbBAHUYECKHUI 2JIeMEeHT

IIpudops! u peaktusbl: pactBopbl: CuSO4, 1 v, ZnSO4, 1 1, KC1 (Hac.); anekTpoab! —
IIMHKOBBIA U MEHBIN; BOJIbTMETP; CTaKaHbl BMECTUMOCTHIO 200 M1, TOIOCKH (UIBTPOBATILHON
Oymaru.

Co0OuparoT ralbBaHUYECKUI AIIEMEHT: B OJIUH cTakaH HanmBaroT 100 M pacTBopa coiu
MHKa, B Ipyroi — 100 M1 conu Meau, COSTUHSAIOT UX 3IEKTPOJUTHUYECKUM KITFOYOM (TTOJIOCKH
(buabTpOBaNBHON OyMaru, CMOYEHHBIE PACTBOPOM XJIOpUaa Kanus). B pacTBopsl coneil omyc-
KaIOT COOTBETCTBYIOIIME UM 3JIEKTPOIbl. BO BHEITHEH 1IeNU TaIbBAHUYECKOTO JIEMEHTA COe/TH-
HSIIOT 3JIEKTPOJIBI C BOJIBTMETPOM. I1pu moakiodeHnn nmpubopa He0OXOAMMO CTPOTO COOIIOIATh
MOJISIPHOCT.

3aganue. 3anuch JAHHLIX ONLITA.

1) 3aduxcupyiite mokazanwus BoabTMeTpa: Epaktuu = B,

2) PaccuuraiiTe TeOpeTHUESCKH HANPSDKEHHUE TajJbBAaHMUECKOTO 3JIEMEHTA, T0JIb3YsICh 3Have-
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HUSIMU CTaHJAPTHBIX NIEKTPOAHBIX oTeHuuanos Eteop = B,

3) Beruucnure KI1J[ nzygaemoro ransBanndeckoro snementa: KIIJ| =
Edaxr./Eteop.-100%.

4) N3o0pasute cxeMy ralbBAHUYECKOTO DJIEMEHTA.

5) Hanummmre ypaBHEHUS peakiuii, IpOTeKarOIUX Ha 3JEKTPOoJIaX rajJbBaHUYECKOTO die-
MEHTa, U CyMMapHO€ YpaBHEHHE XUMHUECKON peakliy, B pe3yIbTaTe KOTOPOil BOSHUKAET dJIeK-
TPUUYECKHUN TOK B IAaHHOM 3JIEMEHTE.

Keiic-3ananne Ne 5 « Koppo3us n 3a1mura MeTa/jIoB U CIJIABOB)

OmnbiT. Koppo3usi ciiiiapoB MeTall10B

HccnenoBanne MexaHu3Ma pa3HYHbIX BHI0B KOPPO3HH METAJIJIOB

PeakTHBBI U MaTepuasbl: LHHKOBAs U ME/HAs IJIACTUHBI C 38)KUMOM; 2 H pacTBOP
H2S04, nuctunnupoBanHas Boja.

3anoJIHAT CTaKaH Ha 2/3 pacTBOPOM CEPHOU KHUCIIOTHI.

OnycTUTh B pacTBOP LIMHKOBYIO U MEJIHYIO IUIACTUHBI, CJI€/Is1, YTOOBI IUIACTHHBI HE KOH-
TaKTHPOBAJIH JAPYT C IpYroM. 3apUKCUPOBATh BbIIEJIEHHE BOAOPOIA HA OJHOM U3 TUIACTHH.

CoeMHHUTD C TOMOUIBIO 3aKMMa LIMHKOBYIO U MEJIHYIO TUTACTUHBI, CJIeJIsl, YTOOBI INIACTHHBI
KOHTaKTUPOBAJIH JIpyT ¢ ApyroM. Yto namenusnocs? [louemy?

3aganue. 3anuch JAaHHBIX ONBITA.

1) Cnenaiite BbIBOJIBI, I/I€ YKQXKUTE MEXaHU3M KOPPO3UH METajlla B Pa3HbIX Clydasx: Mpu
3aMKHYTOH M pa30MKHYTOH LIENH raJIbBAHUYECKOIO JIEMEHTA.

2) Hanumure cxemy KOppO3UH LIMHKA B IPUCYTCTBUU MEAH B KHCIIOTE.

Keiic-3amanue Ne 6 «XuMusi BSUKYIIHX BelIeCTB)

OnbiT. UaenTH(HKANNA KA4eCTBEHHOI0 COCTABA MOPTJIAHALEMEHTAa U PeaAKIHHU Cpe-
AbI ero pacTBopa

PeakTuBBI: NOPTIaHIIEMEHT, TUCTUNIMPOBaHHAs BOJa, (peHongTanent, 1 H. pacTBOp
Na2CO3

O0opynoBanue: TpoOUPKH, CTEKJIIHHAS Maj04Ka, MUIeTKa, eHTpudyra

B npoOupky HacklnbTe Ha KOHUMKE LINATeNs NOPTIaHAUEeMEeHTa U J00aBbTe 5 M BoJbl. B
TEUYEHUE 5 MUH. SHEPTUYHO BCTPIXUBAKTE COJepKUMOe MPOOUPKH, 3aTeM JAalUTe OTCTOAThCA 15
MUH. Uiu oTueHTpudyrupyiire. Lientpudyrar (BepxHuil cioit )KuakocTu) ordepuTe npu NoMo-
IIM UIETKU B 2 TpoOUpPKH, B OJHY A00aBbTe 2 Karuu (eHoadTagenHa B Ipyryko 5 kamens | H.
Na2CO3.

3aoanue. Coenaitme 3anuco OAHHBLIX ONbIMA.

1) CocTtaBbTe MOJIEKYJIIPHOE U HOHHOE YPAaBHEHUS THAPOJIN3a OPTOCUIIMKATA KaJIbIHs 110 1-
U CTYyIIEHU

2) VKaxuTe Kakue MPOAYKTHI THIPOIH3a ObUTH 00HAPYKEHBI TIPU TIOMOIIH peakiuii (eHoI-
(TanenHa u Npu B3aUMOACHCTBUY ¢ KapOOHATOM HATPUs, YKAXKUTE PU3HAKU PEaKIUH

3) CocTaBbTe MOJICKYJISIPHOE U HOHHOE YPAaBHEHHS 00pa30BaHUs 0CaIKa IPpH JOOABICHUH K
neHtpudyrary Na2CO3
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BonpocsI ai1st codeceroBaHust

M0 JUCUUIUINHE _XHUMUS

Tema: OcCHOBHBIE KJIACCHI HEOPTAHUYECKOH XUMMHU

1. Jlaitite popMynHpOBKY MOHSATHNA OKCHUJIOB: a) KUCIOTHOTO;

0) OCHOBHOTO; B) aM(OTEepHOTO.

[IpuBenuTe MpuUMEphI OKCHUIOB: a) KUCIOTHBIX; 0) OCHOBHBIX; B) aM(OTEPHBIX; T') HECOJIE00-
pasyromux (0e3pa3nuyHbIX).

2. Hamummure dopmynbl aHTHApUIOB yKazaHHBIX kucioT: H,SO4, H3BOs, HoP,O4, HCIO,
HMHO4.

3. BeBemuTe (GopMysbl KHUCIOTHBIX OKCHUAOB W3 dopmyn cieayrommx Kuciaor: HNO,,
Hle’lO4, H3PO4, HNO3, H3BO3.

4. Hanwumute GopMysbl OKCUAOB, KOTOPbIE MOXKHO MOJIYYUTh, pa3jiaras HarpeBaHUEM Clie-
TYFOIINE THIPOKCH/IBI: LiOH, Cu(OH),, H3AsO,, Cr(OH)s, H,S103, H,SO,.

5. Hanummure ypaBHEHHS peakiuii MKy CIEAYIOIMMHA OKCHUIAMM:

a) OKCHUJI KaJbIs U okcuy azota (V);

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

B) okcuz pocdopa (V) u okeup Kanus;

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

6. Kaxkwue u3 cnenyrommx BemecTB OyayT pearupoBath ¢ okcuaoM azora (V): Ca(OH),;
HzSO4, MgClz, KQO, HzO, SOzO

7. Haiite ¢popMynupoBKY MOHATHIA KucioT. [IpuBenure npumepsl 6ecKUCIOPOIOCOIEpHKa-
HIUX KUCIOT.

8. IlpuBeauTte mpuMephl KUCIOT: a) OJTHOOCHOBHBIX; 0)BYXOCHOBHBIX; B) TPEXOCHOBHBIX.

9. Yro Takoe ocHoBaHue? [IpuBeauTe npuMepsl paCTBOPUMBIX U HEPACTBOPUMBIX OCHOBA-
HUH.

10.Kakue BemecTa Ha3pIBAKOT COJISIMU?

Tema: KommiekcHble coelMHEHU S

1. Kakue coequHEeHHS HAa3bIBAIOTCSI KOMILICKCHBIMU?

2. Kakue MOJIeKyJIbI 1 MOHBI MOT'YT SIBJISITHCS JIMTAHJIaMU B KOMIUICKCHBIX COCJIMHCHUSX ?

3. Hazosute coequnenus: [Ni(NH3)6]SOq, [Ag(NH;3),]NO3, [Zn(H,0)4]SO4, [Cr(H,0)6]Cl3,
Ki[Fe(CN)s], Nas[Ag(S,03),]. Hanummre ypaBHeHUS JUCCOLMAILIMY 3TUX COSAMHEHUN B BOJHBIX
pacTBopax.

4. Hanummre KOHCTAaHTHI YCTOMYUBOCTH BBITIICTICPEUHCICHHBIX KOMITIEKCHBIX HOHOB.

5. TlpuBemuTe MpUMEPHI peakiuii, KOTOPbIE CIOCOOHBI pa3pyIIUTh BBIIIEIEPEUYNUCICHHBIC
KOMIUICKCHBIC HOHBI.

6. Ormpenenute 3aps KOMIUIEKCHOTO MOHA, KOOPAWHAIMOHHOE YHCIIO U CTENEHb OKHUCIIEe-
HUS KoMmIuiekcooOpaszoBarens B coemuHeHHsX: Ky[Fe(CN)g]; Na[Ag(NO,),]; Ky[MoFg];
[CI‘(HzO)z(NH3)3C1]C12

7. Ompenenute 3apsi KOMIUICKCHOTO HOHA, KOOPJAWHAIMOHHOE YHCIIO M CTEIEHb OKHUCIIe-
HUs KomruiekcooOpazoBatens B coemuHeHHsX: [Cu(NH;)4]SO4; Kj[PtClg]; K[Ag(CN)sl;
Rb[SbBrg].

8. Omnpenenure 3aps KOMIUIEKCHOTO MOHA, KOOPAWHAIIMOHHOE YKCJIO U CTENEHb OKHCIIe-
Hus komruiekcooOpazoBarens B coequHeHusx: K[SbClg]; Na[Sb(S04),]; K4[Fe(CN)g]; K4[TiClg];
Kz[HgI4]

Tema: Knunernka XuMu4ecKoOi peakuuu
1. Uto Takoe ToMOreHHasl U TeTepOreHHas peakiuu?
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IIpuBectu nmpumepsl

2. YTo Takoe CKOPOCTh XMMHUYECKON peakuuu? Yem u3mepseTcss CKOpOCTb XUMUYECKHUX pe-
akiuit? Kakue akTopsl BIMAIOT HA CKOPOCTh XMMUYECKHX peaKiuii?

3. ChopmynupyiTe 3aKOH ICUCTBUS MACC U IPUBEAUTE €T0 MATEMATHIECKOE BBIPAKCHUE.

4. Yo Ha3bIBAETCS KOHCTAHTOM CKOPOCTH XMUMHUYECKOM peakiMy U KakoB (pu3nyecKuii
CMBICJI 3TON BEJIUYHMHBI?

5. Hanmmure BbIpakeHUE 3aKOHA JEHCTBUS MACC IS PEAKLIAN:

2NaOH + HQSO4 = NaQSO4 + 2H20

CaO + CO, = CaCO;

N2 + 3H2 = 2NH3

6. Urto takoe katanu3? Kartanusarop? B uem npuHuun neicTeus KaraiausaTopa?

7. Kakue peakuuu Ha3pIBatoT oOpatuMbiMu? [IpuBeaute nmpumepsl.

8. UeMy paBHa KOHCTaHTa paBHOBECHUSI OOPAaTUMOMN peakiuu?

9. Chopmynupyiite npuniun Jle-1llaTenspe.

Tema: PacTBopbI

1. Kakue criocoObl BbIpaykeHHsI KOHIIEHTPALUU PacTBOPA CYIECTBYIOT?

2. Yro takoe TUTp pactBopa? Uem OH OTIMYAETCs OT INIOTHOCTU?

3. B Kakux eqMHMIIAX BbIpaXkKaeTcs MaccoBasi 10JIs1, MOJIIpHAasi, MOJISUIbHASL KOHLICHTPALuU
pacTtBopa, TUTp?

4. Jl514 4yero NpuMeHsEeTCsl METOJ, KUCIIOTHO-OCHOBHOI'O TUTPOBAHHUA?

5. Kakue BemiecTBa Hellb3s1 HCIIOJIB30BATh JJIsL IPUTOTOBJIEHUS CTAaHJAPTHBIX PACTBOPOB B
KHCJIOTHO-OCHOBHOM TUTpoBaHuu? [louemy?

6. Hanumure ypaBHEeHUE peakliMy CUIIBHON KUCJIOTHI € COJIBIO €1a00il KUCIOTHI B MOJIEKY-
JIIPHOM, HOHHOM M COKPAILLlEHHOM MOHOM BHJIE.

7. Yto Takoe ®KEeCTKOCTh BOAbI? B Kakux equHUIIaX OHA BhIpaKaeTcs?

Tema: OKucINTEIBbHO-BOCCTAHOBHUTE/IbHbIE PeaKIHU

1. YTo Takoe OKHCIUTEINb, BOCCTAHOBUTEID, CTETIEHb OKUCIICHUS?

2. MoryT 11 1aHHBIE BEUIECTBA MPOSIBIIATH B peakiusx cBorcTBa okucaurens: Mg, HNO,,
HCIO, S, Cr,05 , KOH? IlpuBeaute npumepsl peakuuii.

3. IlpuBenute 3 mpruMepa BEIIECTB, MPOSBISIONINX KaK CBOWCTBA OKUCIINUTENS, TaK U
BOCCTaHOBHUTEISL.

4. MoHO 1 OKHCITHTE HOHBI Fe?* xj10poM B crangapTHble ycnosusax? B 060cHOBaHUHM OT-
BETa IPUBEIUTE CTaHIAPTHBIE TOTEHIIMAJIBI IOy PEAKIIAM.

5. MOYHO JIM OKMCINTh HOHBI Fe?” mo0oM B cTanmapTHBIX ycnoBusx? B 060cHOBaHMH OT-
BETa MPUBEIUTE CTaHAPTHBIE TOTEHIIMAJIBI IOy PEAKIIAM.
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KoMniekT TeCcTOBBIX 3aIaHUN

M0 JUCUUIUINHE _XHUMUS

TECT Ne 1

I.Ctpoenne atoma. KBaHTOBbBIE YHCIIA.
CTpoeHue 3JIeKTPOHHBIX 000/104Y€K aTOMOB.

3aganue 1 O1MHAKOBOE YUCIIO 3JIEKTPOHOB COJIEPIKAT YACTHUIIBI
1) APt u N3—

2) Ca2+ " Cl5+
3) SO u Cl™
4) Ng_ n PS_

3ananue 2 Bricinii OKCcH 371€MEHTa ¢ 3JIEKTPOHHOM KOH(pUrypauei 15%25%2p"35"3p”
1) 9205

2)903

3) 9207

4) 904

1s22s22p%3s

226
3apanne 3 DEKTpOHHAS] KOHPUTYpaIUs 3p COOTBETCTBYET YACTHUIIE

4
1St

3_
P

3apanne 4 DIEKTPOHHYIO KOHPUTYPAIIMIO HHEPTHOTO Ta3a UMEeT HOH
D Fe3+

2) C1™

3) Cu?t

4) Fe2t

3amanue S Kakue qBa aToMa UMEIOT OJIMHAKOBOE YHCIIO S—AJIEKTPOHOB B OCHOBHOM COCTOSTHUM?
HNauK

2)CII/INa
3)C11/1Fe
4)PI/ICI

3aganue 6 OIMHAKOBOE YUCIIO 3JIEKTPOHOB COJIEPIKAT YACTHUIIBI
A13+ N3—
1) u
2+ (45

0 q—
3) S*; Cl

3— p3-
4) N, P

3ananue 7 Kakas anekTpoHHass KOHQUTYpALHUS COOTBETCTBYET PaCHpEICICHUIO BaJICHTHBIX DJICK-
TPOHOB B aTOM€E XpoMma?

1) 3d4482
2) 38231)4
3) 3d5481
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4) 4824p6

3ananue 8 AToMy aproHa B OCHOBHOM COCTOSIHUH COOTBETCTBYET JJIEKTPOHHAS KOH(UIYpaIHst
JacCTUulbl

2_
S

2) Zn2+
4

3) Sl +

4) Se()

II.ITepuoauyeckuii 3akoH u cucrema diemMenToB /.. MeHnaesieeBa.

3ananue 1 CxonHy0 KOHPUTYpAIUIO BHEIIIHETO YHEPTETUIECKOTO YPOBHS UMEIOT aTOMBI P 1
1) Ar

2) Al

3) Cl

4H N

3ananme 2 Jlerye Bcero npucoeaMHSET 3JIEKTPOHBI aTOM
1) cepbl

2) xnopa

3) cenena

4) obpoma

33[[3]—[1/[6 3 B kakom paAay XUMHYECKHUE JJIEMCHTBI PACIIOJIOXKCHBI B IMOPAAKEC YMCHBIICHUA HX

aTOMHOTO pajauyca?
HC — B — Be

)P — 8 — (I
3)Si— Al — Mg
HF — 0 —N

3aganue 4 CxoIHYyI0 KOH(PUTYpaIUIO BHEIIHETO YHEPTeTUYECKOTO YPOBHS UMEIOT aTOMBbl MarHus
u

1) kabmus

2) xpoma

3) KpeMHH

4) anroMUHUS

3aganme 5 B kakoM psiy XUMHUYECKHE 3JIEMEHTHI PACIIONI0KEHBI B MOPSAIKE BO3PACTAHUS IIIEKTPO-
OTPHUIIATEIILHOCTHU?

1) O, N, C

2) Be, Mg, Ca

3) N, P, As

4) As, Se, Br

3ananue 6 Hemerammyeckue cBoiicTBa HanboJee BEIPAKEHBI y
1) kpemHMS

2) xkucaopoaa

3) 6opa

4) cephl

3ananune 7 XapakTep OKCHIOB B psLy
LiQO — BeO — B203
HU3MEHSIETCS OT
1) OCHOBHOTO K KUCIIOTHOMY
2) OCHOBHOTO K aM(oTepHOMY
3) am(bOTepHOr0 K KUCIOTHOMY
4) KHUCIIOTHOTO K OCHOBHOMY
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3aganne 8 B kakoM psiy XUMHUYECKHE 3JIEMEHTBI PACTIONIOKEHBI B MOPSAAKE BO3PACTAHUS UX aTOM-
HOro paaunyca?

1) Li, Be, B, C
2) P, S, Cl, Ar
3) Sb, As, P, N
4) F, CI, Br, I
OTrBeT: 2
232
2
OTrBer: 1
318
1

III.XuMuueckas cBA3b.

3anganue 1 KoBaneHTHas mosipHast CBA3b XapaKTEpHA JIIS KaKJ0T0 U3 IBYX BEIIECTB:
1) yriekucnoro raza u cepoBoiopoJia

2) a30Ta 1 aMMHaKa

3) XJI0pOBOIOPOAA U XJIOpUA HATPUS

4) oxcuja JTUTHS U TUAPOKCHIA JIUTHS

3aganue 2 YKaxuTe BEIIECTBO, B KOTOPOM KUCIOPOJ 00pa3yeT HOHHBIE CBSI3U.
1) o30H

2) OKCHU/JT KaJbIUs

3) yriaexkucnbli ras

4) Boga

3ananme 3 BemlecTBa TOIBKO ¢ KOBAJEHTHOMW MOJISPHOM CBS3bIO YKA3aHbI B PAIY:
1) CaFg, NaQS, N2

2) P47 FeCI?,, NH3
3) SiF4, HF, HyS
4) NaCl, Li207 SOQ

3aganue 4 BoopoaHas cBsI3b XapakTepHa JJis
1) ankaHoOB

2) apeHoB

3) cnupToB

4) anKWHOB

33Ilaﬂl/le 5 COGI[I/IHCHI/U{ C KOBaJIEHTHOU HeHOHHpHOﬁ CBA3bIO PACIIOJIOKCHBI B pAAY:
1) O2, Clz, Hy

2) HCl, NQ, Fg

3) O3, P4, H2O

4) 1\‘(1‘137 887 NaF

3aganue 6 XuMuueckas CBSI3b MEXy MOJIEKYJIaMHU BOJIBI
1) BomopoaHas

2) HOHHAas

3) KOBaJeHTHas MOJIApHAas

4) KOBaJICHTHAsI HETOJISIPHASI

3ananue 7 CoeqHEHUS! C MOHHOU CBSI3bIO PACTIOJIOKEHBI B PSY:
1) F,, KCI, NO,, NH;
2) NH,CI, LiBr, CaO, BaF,
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3)  CaF,, CaSO4 H,0, NH,F
4)  NaNO,, HF, NF;,ZnO

3ananme 8 BeniecTBOM ¢ KOBaJICHTHOM HETIOISIPHOU CBSI3bIO SIBISICTCS:

1) aMMHaK
2) CEpOBOIOPOJ
3) okcu cepsl (VI

4) OenbIii hochop

IV. Kuaaccel HeopraHM4ecKuXx coeJHHEeHHH.

33).]3]-]1/[9 1 (I)OpMyJIBI KHCJIOTBI, OCHOBAHUSA U OCHOBHOT'O OKCH/JIAd MMOCJICAOBATCIILHO YKAa3aHbl B PA-

JII;INaQSiO:),, KOH, KQO
2) Ca(OH),, HsS, CaO

3) HF, Mg(OH)2, BaO

4) HQSO4, Ba(OH)g, SiOQ

3aganue 2 AMQOTEpHBIM OKCHIIOM SIBIISIETCS
1) NO

2) Zn0O

3) MgO

4)CO

3ananue 3 AMdoTepHbIe CBONCTBA HE MPOSIBIISIET THAPOKCH]T
1) 6eprmus

2) nutus

3) amoMUHUS

4) ruHKa\

3ananue 4. K Heconeobpasyonmm OKcH1aM OTHOCUTCS
1) N2 O

2) NO,

3) N2 05

4) P203

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

2) MgO

3) MDQ 07

4) Ca0O

3ananue 6. Xumnuecknue coennnenns:CaC03, Ca(HCO3)2, CH3COONa grgocsares k
1) kucnoram

2) OCHOBaHUSIM

3) consam

4) okcuiamMm

33Ilaﬂl/le 7. TOJIBLKO KUCIIOTHEIE OKCHUABI COACPIKATCA B pALY:
1) NO, SiOy, P5Os5

2) MgO, COQ, N02

3) CO2, N20Os, P205

4) ZIIO, 01207, CaO

3aganne 8. K KucioTHeIM OKCHAAM OTHOCUTCS:
1) BaO

2) NaQO
3) P20s5

33



| 4)CaO

TECT Ne 2
V. 710
3
VI. OrtsBeT: 3
234
3
OrseT: 1
191
1
OrBeT: 3
277
3

I.OcHOBBI XMMHYECKON KHHETHKH U KAaTAJIU3.

3apanme 1 /s yBemmdenus ckopoctr xumuuaeckoii peakmun Ha 412 = 2HI geo6xommmo
1) yBenIMUuTH TEMIIEPATYPY

2) 106aBUTH NOTOBOOPO/

3) yMEHBILIUTh AaBICHUE

4) yBEeIUIUTh 00hEM PEAKIIMOHHOTO cocyaa

3aganue 2 Ot yBenMUYEHUS IUIOIIAU IOBEPXHOCTH COIIPUKOCHOBEHUS PEareHTOB HE 3aBUCUT CKO-
POCTb peaKkLK MEXTy

1) dbocdhopom u kucmopooM

2) kucioposioM u okcuaom azota (1)

3) cepoii 1 BOJOpPOIOM

4) MaraveM M a30THOM KHCJIOTOM

3ananmne 3 Kakoe yTBepk/eHHE OTHOCUTENILHO KaTalu3aTOPOB HEBEPHO?
1) Katanm3aTophl y4acTBYIOT B XUMUYECKOU PEAKIIHH

2) Katanuzatopsl CMEIIAI0T XUMUYECKOE PABHOBECHE

3) KaranuzaTopsl U3MEHSIOT CKOPOCTh PEaKIIuU

4) Karanu3aTopbl YCKOPSIOT KaK IPSIMYI0, TaK U OOPATHYIO PEAKIIHIO

3ananue 4 /[ yBennueHus: CKOPOCTH peakluy 00XUra NUpUTa HyKHO

1) U3MEJIbYUTh TUPUT
2) OXJIOKJATh MEYb JJIs1 00XKUTa C TIOMOIIBIO BOJITHOTO XOJIOIUILHUKA
3) MMOHU3UTH JIaBIICHUE B €YU
4) pa30aBUTh BO3IYX, HOCTYMNAOIINHA B IEYb, A30TOM
3aganue 5 Kopposuro TpyO OTOMUTENBHON CUCTEMbI MOKHO 3aMEJIUTh, €CIIN
1) IIOBBICUTH TEMIIEPATYPy B CUCTEME
2) PacTBOPUTH B BOJIE, IUPKYIUPYIOIICH B CUCTEME, KHCIOPO/ 0 HACBIIICHUS
3) MOBBICUTH JABJICHUE B CUCTEME
4) pPacTBOPUTH B BOJIE HHTUOUTOP KOPPO3UHU

3ananue 6 OrieHUTE CIIPABEAIIUBOCTD YTBEPIKICHHIM:

A. JloGaBieHue kataian3aTopa IpUBOJIUT K YBEJIUYCHUIO CKOPOCTH PEaKIUH.

b. IIpn HarpeBaHUM PEAKIIMOHHON CMECH CKOPOCTh YK30TEPMHUUYECKON PEAKIIMY YMEHBIIIACTCS.
1) BepHO TONBKO A

2) BepHO TOJIbKO b

3) BepHBI 00a YTBEPKACHUS

4) 00a yTBEpKICHUSI HEBEPHBI

3apanme 7 [Ipu 0 °C peakius, Jisi KOTOPOH TeMIIepaTypHbIA KOO PHUITMEHT paBeH 2, 3aKaHIMBa-
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ercs 3a 120 cek. Pacuuraiite, mpu Kakoil TeMrepaType 3Ta peakuus 3akoHYuTcs 3a 15 cek.?
1) 10
2)20
3) 30
4) 40

3ananme 8 3a kakoe BpeMs 3akoHuMTCs peakius rnpu 30 °C, ecau nipu 10 rpagycax oHa 3akaHYU-
Bercs 3a 20 MUHYT?
TemmnepaTypHbIii KO3hOUIIMEHT paBeH 2.

) 3
) 5
3 2
4H 9

TECT Ne 3
1. OmnpeneseHnue Macchl U 00bEMA.

3ananue 1 Kakas macca 6poma BeifieuTCs pu B3aumoericTBuu 0,3 MoIb OpoMuIa KaJiust ¢ U3-
ObITKOM XJI0pa? (3amuIIUTe YUCIO C TOYHOCTHIO J0 IENbIX. )

1)15

2)20

3)12

4) 24

3ananue 2 [lpu pactBopennn cynbduna xenesa (II) B n30bITKE COMTHON KUCIOTHI BBIASIHIOCH
2,8 1 (n.y.) raza. Macca cynbduna xenesa (II) pana r. (3anuimre Yucio ¢ TOYHOCTHIO JI0
IETTBIX. )

1)12

2) 11

3) 14

4) 15

3aganue 3 PaccuuraiiTe Maccy ocajzika, 00pa3yronierocs mpy B3auMOICHCTBIHN H30BITKA pacTBOpa
HUTpaTa Oapusi C pacTBOPOM, conepkamumM 7,84 T cepHOM KUCIOTHI. (3alMIIUTE YUCIO C TOYHO-
CTBIO JI0 JIECSITHIX. )

1) 16,4

2) 15,1

3) 13,1

4) 18,6

3ananmue 4 [Ipu monHoM B3aumopeiicteuu 11,2 1 cepoBomopoia (Ipu H.y.) ¢ U30BITKOM CEPHUCTO-
o ra3a nojJy4eHa cepa Maccoi

1) 158

2)16,0r

3)240r

4)320r

3aganue 5 J{ns nonyuyenus 70 rxkenesa u3 okcuaa xeneza(lll) morpedyercs Bogopon 06bEMoM
(npu H.y.)

1) 3,75 n

2)42 n

3) 84 n

4) 107,52 1

3apanme 6 [ nonyuenus 134,4 n Bogopoza (pu H.y.) U3 COISIHOM KMCIOTBI HOTpeOyeTcs alto-
MHHHI Maccou

1) 108 1
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2) 1621

3)324r
4) 89,6
3ananue 7 Macca xene3a, BCTYIIHUBIIETO B peakiuto ¢ 16,8 i1 xiopa (H.y.), paBHa
1) 11,21
2) 28T
3) 42r
4) 3136
3ananue 8 O0bEM KHCIOPOIa, HEOOXOIMMOTO JUISI TOJTHOTO CTOPAaHUs 5 IMTPOB 3TaHa, PaBEeH
1) 2,81
2) 51
3) 17,5 n
4) 11,2 n

2. Cnoco0bl BbIpa:KeHUs] KOHIIEHTPAIlUH PacTBOPOB.

3aganme 1 U3 200 r 40%-HOro HACBHIIIEHHOTO PacTBOPA COJIM IMPHU OXJAXKJICHUM BbITIAja COJb
maccoii 40 r. B noixydeHHOM pacTBOpe MaccoBasi J10Jisl COJIU paBHA

1) 20%

2)25%

3) 30%

4) 35%

3aganmne 2 MaccoBast 10J1s1 COJISTHOM KUCTIOTHI, BRIPa)KEHHAs B MPOIEHTAX, B PACTBOPE, MOTYUYEH-
HOM 11pu pactBopenuu 11,2 1 (H.y.) xJopoBogoposa B 1 11 BoJbl, paBHa (C TOYHOCTBIO IO JECATHIX )
1) 1,8%

2) 10,6%

3)31,8%

4) 91,8%

3apanmne 3 Macca Bojbl, kKoTopyto Hago ucnaputh u3 800 r 15%-ro pacTBopa BellecTBa, 4TOOBI
YBEJIMYUTH €T0 MacCOBYIO 10110 Ha 5% paBHa

)40

2)80r

3)120r

4)200T

3apanne 4 Cmemanu 300 r 20%-ro pactBopa, u 500 T 40%-ro pactBopa NaCl. Uemy paBna npo-
IIEHTHAs] KOHIIEHTPAIHS ITOJIy4eHHOTO pacTBopa?

1)32.5

2)44.9

3)25.5

4) 65,2

3aganue 5 OnpenenuTs NPOLEHTHYIO KOHIEHTPALMIO XJIOpUIa HATPUS B PACTBOPE, OJyUEHHOM
IIpu pacTBOopeHuu conu Maccoit 20 r B Boxe maccoi 300 r.

1) 787
2) 578
3)  6.56
4) 6.25

3aganue 6 K 300 M rugpokcua kanus ¢ kKoHneHrpamueit 20% (miotHocts 1,2 r/mit) npubaBunu
KOH maccoii 40 rpamMmmoB. OnpeaennTs npolieHTHYI0 KoHreHTparuio KOH B HOBoM pacTBope.
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1)32
2) 76
3)28
4) 55

3aganue 7 K 200 mu pactBopa cepHoit kucnotsl (11. 1,066) ¢ konuentpanueit 10% npununu 1 n
BOJbI (TU1. 1). OmpenenuTs NPOLEHTHYI0 KOHIIEHTPALUIO CEPHOM KUCIOTHI B HOBOM PacTBOpE.

) 3,09
2) 1,76
3) 4,05
4 233

3ananue 8 [lpu ynapuBanuu pactBopa xjiopuaa HaTpus Maccoi 500 rpaMMoOB ¢ KOHIIEHTpaluei
pactBopa 1% nomyunnu HOBBIN pacTBOp Maccoi 100 rpammoB. KakoBa nporieHTHas KOHLIEHTpa-
LU MTOJTYYEHHOTO pacTBopa?

) 3
2) 6
3 5
4H 2

3. I'maposus couteid.

3ananue 1 OeHondTanerH MOKHO UCTIONB30BaTh ISl OOHAPY)KEHUS B BOJHOM PAaCTBOPE COIH
1) anierara anmrOMUHUS
2) HUTpaTa Kajaus
3) cynbdaTa aTrOMUAHUS
4) cunvkaTa HaTpus

3aganue 2 Cpena pacTBopa KapOoHATa KaTHS
1) menounas

2) kucnas

3) HeilTpanbHast

4) cnabokucias

3ananne 3 Boaneie pacTBopsl cynbdara u pocdara HaTpUsS MOKHO PA3TUIUTh C TTIOMOIIBIO
1) runpokcuia HaTpuUs
2) cepHOl KUCTIOTHI
3) penondranenna
4) dhochopHOI KUCIOTHI

3aganue 4 ['uaponusy B BOJHOM pacTBOPE HE MOABEPraeTCs:
1) Kap6onar Hatpus

2) cynbdun HaTpus

3) dbocdat Hatpust

4) HATpaT HATPHS

3ananme 5 Kucnas cpena obpasyercs B pe3yibTaTe THAPOJIA3A:

1) HUTpaTa KaJlbLUs
2) XJIOpUA KaabIUs
3) XJIOpUJA [IUHKA

4) cynb(huIa HaTPHSL.

3aganue 6 Cpeny pacTBopa, ONHM3KYIO K HEHTPaTbHOM, UMEET BOJHBINA PacTBOP
1) kapOoHaTa Kamus

2) xnopuna xene3a (III)

3) HUTpaTa aMMOHUS

4)HUTpUTA AMMOHHUS

3aganue 7 Coib, KOTOPAs MOABEPracTCcs HEOOPATUMOMY THAPOIIH3Y
1) XJI0pua ATFOMUHUS
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2) cynab(uI aTfOMAHUSL
3) cynbdaT amroMUHUSA
4) HUTpAT aJTIOMUHUS

3ananue 8 B pacTBOpe cyliecTByeT B BUJI€ HOHOB
1) cyneun xenesa (I1I)

2) cynbdut xpoma (I11)

3) cynedun xpoma (I11)

4) cynbdar xeneza(lll)

TECT Ne 4
1. OxucauTeJbHO-BOCCTAHOBHUTEIbLHbIE PEAKINH.

3aHaHI/Ie 1. HCHOHBSyﬂ MCTOL OJJICKTPOHHOI'O 6aﬂcha, COCTaBbTC YpPABHCHHC PpCaK-IIUn
NasSO3 + ... + KOH — KoMnOy4 + ... + HO

Ornpenenure OKUCTUTENb.

1) Mn*’
2) S+4
3) Na*
4) H*

3aganue 2. Mcnome3ys MeTOA DJIEKTPOHHOTO OallaHCa, COCTAaBbTE YPAaBHEHHE pEaK-IIHU:
Na;CrOy4 + ... + HQSO4(p.) — Iy + CI‘Q(SO4)3 + ...+ ..

Onpez[eJmTe BOCCTAaHOBHTCIIb

) Cr?
2) T

3) Na*
4) H*

3aganme 3. Hcnonbsys MeTOA 3JIEKTPOHHOTO 0ajaHca, COCTaBbTE YPABHEHHE pEAK-IUM:
NasCrOy4 + ... + HQSO4(pa36) —Is + CI‘Q(SO4)3 + .+

Onpenenure OKUCIUTENb.

) Cr?
) T

3) Na*
4) H*

3aganue 4. Mcnoms3ys METOA OJIEKTPOHHOIO OalaHca, COCTaBbT€ YPABHEHUE PpEaK-LIUM:
FeSO4 + KoCraO7 + ... — ...—I—CI“2(SO4)3 + ... + H,O

Ornpenenute BOCCTAaHOBUTETT.

1) Cr*®
2) S+6
3) Fe*?
4) K*

33}13]‘]“9 5. I/ICHOHB3yﬂ MCTOH SJICKTPOHHOTO 6aﬂcha, COCTaBbTC YPAaBHCHUC pPCaAK-LIUU:
KCl103 + CrCl3 + ... »KsCrOy4 + ... + H3O

Onpenenure OKUCIUTEND.

1) Cr*®
) Cr?
3 K

4) CI»

3aganme 7. Vcmonme3ys METOA AJIGKTPOHHOTO OajlaHca, COCTaBbTEC YPABHCHHE PEaK-IIUU:
NaBrOj3 + ... + NaOH —NaF + NaBrOy4 + ...

Ornpenenure OKUCTUTENb.
1) Na*
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2) Br
3) Y
4) H*

3aganue 8. Mcrome3ys MeTOA DJIEKTPOHHOTO OallaHCa, COCTAaBbTE YPAaBHEHHE pEaK-LIHU:
MnO + KCI1O3 + ... 2 KosMnOy4 + ... + HO

Ornpenennute BOCCTAaHOBUTETTb.

1) Mn'*?
2) I
3) K
4) H*

TECT Ne §
1. B3anMocBSI3b HEOPraHMYECKHX COeJUHEHHIA.

3apanme 1. Onpenennure NpoMeKyTOYHOE BEIIECTBO X B CXEMeE MPEBPaIICHHI:
CuO — X — CuCl,

1) Cu(OH),

2) Cu(NOs),

3) CuSOq4

4) CLIQS

3apanue 2. OnpenenuTe MPOMEKYyTOUHOE BEIIECTBO X B CXEME MPEBpaICHU:
Fe — X — Fe(OH),

1) FeO

2) F 6203

3) FeCl,

4) FeS

3aganue 3. B cxeme npeBpaiieHuit

S—>X1—> Xz — CuS

BemecTBaMu X; U X, MOTYT OBITh COOTBETCTBEHHO
2) H,S u SO,

3) H,SO4 u FeS

4) SOQ n stO4

3ananue 4. B cxeme npespaieHui

Zn0O — X; — X; — Zn(OH),

BeniecTBaMu X U X, MOTYT OBbITh COOTBETCTBEHHO
1) Zn(OH), u Zn

2) ZnS u ZnCO;

3) ZI’ICO3 n Zl’l3(PO4)2

4) ZnSO4 u ZnCl,

3ananue 5. Onpenenute BemecTBa X U Y B CXeMe MPEBPAICHUN:
X ¥
Cu0O —  CuS0O; —  CuCl..
1) X—=S0,Y-Cl,
2) X —FeSO,4, Y — AgCl
3) X - H2804, Y - BaCb
4) X —S0;,Y —HCI

3apanme 6. Onpenenure BemecTBa X U Y B CXEME MPEBPALLCHUN:
X i Y
Fe—> FeCl, — Fe(OH),

1) X - Cl,, Y — NaOH
2) X — HCL Y — Cu(OH),
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3) X - CuCl,, Y — KOH
4) X — MeCl, Y — H,O

3ananme 7. [lana cxema npeBpallleHUN:
SOQ —>N32803 —>Na2804
Omnpenenure BemectBa X 1 Y.
1) X —NaCl, Y — K,SOq4
2) X —NaHSOs;, Y — H,SO4
3) X —NaOH, Y — H,SOq4
4) X —Na,O, Y — BaSOq4

3ananme 8. J/[ana cxema npeBpaiieHui:
C02 —>K2CO3 —>KNO3
Onpenenure BenjectBa X U Y.
1) X - KC], Y — Ca(NO3)2
2) X = NaHSOs;, Y — H,SOq4
3) X—KOH, Y — HNO;
4) X — K,0, Y — NaNO;

KommuiekT 3aganuii 1J1s1 KOHTPOJIbHOH PadoThI

10 AUCUUIUIMHE _XUMUS

1. Hanmummre snekTpoHHbIE (OPMYIIBI ATOMOB 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 9 u
28. K KkakoMy 3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaX/IbIi U3 3TUX 3JIEMEHTOB?

2. Hanummre snexktpoHHbIe popmyiel aToMoB Gocdopa u BaHaaus. K kakoMy 2J1eKTpoH-
HOMY CEMEMCTBY OTHOCUTCS KaXKJbIM U3 ATUX 3JIEMEHTOB?

3. Kakoe MakcuMaibHOE YHCIIO AJIEKTPOHOB MOT'YT 3aHUMATh S-, p-, d- 1 f-opOutanu nau-
HOTO 3HepreTuyeckoro yposus? [louemy?

4. Hanummre »aeKTpoHHBIC (POPMYIIBI aTOMOB MapraHiia u cesnena. K kakoMmy aJIeKTpoH-
HOMY CEMEMCTBY OTHOCUTCS KaXKJbIM U3 ITUX 3JIEMEHTOB?

5. Kakue opOuTanm aToMa 3amoJHSIOTCS MJIEKTPOHaMHu panbine: 4s win 3d; Ss wim 4p?
[Touemy? CocrTaBbTe 31EKTPOHHYIO (POPMYITy aTOMa 3JIEMEHTa C MOPSAIKOBBIM HOMepoM 21.

6. CocTaBbTe JIEKTPOHHBIE (OPMYIIBI ATOMOB JIEMEHTOB C MOPSIAKOBEIMU HOMepaMu 17
u 29. Y nocneaHero NpouCcxXoauT MpoBasl 0JHOTO 4s-35ekTpoHa Ha 3d-noxypoBens. K kakomy
3JIEKTPOHHOMY CEMENCTBY OTHOCUTCS KaXKIIbIA U3 ITUX DJIEMEHTOB?

7. Kakue opOuTanu aroma 3aroHsII0TCs IeKTpoHamMu panblie: 4d wiu Ss; 6s wiu 5p?
[Touemy? CocTaBbTe AIEKTPOHHYIO (POPMYITy aTOMa 3JIEMEHTa, TOPSIKOBBIM HOMEP KOTOPOTO
43.

8. CocTaBbTe JIEKTPOHHBIE (POPMYIIBI AaTOMOB JIEMEHTOB C TTOPSIKOBBIMH HOMepamu 21
u 23. Ckoibko cBoOOIHBIX 3d-opOuTalieil B aToMax 3TUX AJIEMEHTOB?

9. KBaHToBbI€ yncIna i 3JI€KTPOHOB BHELTHETO SHEPTE€TUYECKOT0 YPOBHS aTOMOB HEKO-
TOPOTO 3JIEMEHTAa UMEIOT cienytomue 3HaueHus: n =4, 1 = 0, m; = 0, my = +1/2. Hanummure
3JIEKTPOHHYIO (POPMYITY aToMa ITOTO SJIEMEHTA U ONPEIEIUTE, CKOJIBKO cBOOO HBIX 3d-opOuTa-
JIel OH COAEPIKHUT.

10. Kakue u3 31eKTpoHHBIX GOPMYJI, OTpaXKAIOUIUX CTPOEHNE HEBO30YKIEHHOTO aToMa
HEKOTOPOTO 3JIEMEHTA HEBEPHBI:
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a) 1s?2s?2p’3s!;

0) 1s22s22p5;

B) 1522s22p%3s23pf3d*;

r) 1522522p®3523p®4s?;

1) 1s22s22p%3s23d2.

[Touemy? AToMaMm KakuX AJIEMEHTOB OTBEUAIOT MPABHIIBHO COCTABJICHHBIC AJICKTPOHHBIC (hOpMy-
Jb1?

11. Mcxonsa U3 monoKeHUsl TepMaHusl, [IE3HUsI U TEXHEUUS B IEPUOJUIECKON CUCTEME CO-
CTaBbTE (POPMYJIBI CIACAYIONINX COCTUHEHHI: METa- 1 OPTOrepMaHUEBOU KUCIOT, TUTUAPOdOC-
(hata 11e31s M OKCHA TEXHEINs, OTBEYAIOIIEr0 €ro BBICIIEH CTeNneHn oKucaeHus. M3oopasure
rpaduyuecku GOpMyIIbI 3TUX COSAMHEHUN.

12. Yro Takoe 3Heprus noHu3anun? B kakux enuHuIax ona Beipaxaercs? Kak nsmens-
€TCsl BOCCTAHOBUTEJIbHASI aKTUBHOCTb S- M P-3JIEMEHTOB B Ipynnax MnepuonuecKo CUCTEMBI C
yBeJIM4YeHHeM nopsiakosoro Homepa? Ilouemy?

13. Yo Takoe 351eKTpooTpULaTeNbHOCTh? Kak n3MeHsIeTCs 3JIeKTPOOTPULIATEIbHOCTD P-
3JIEMEHTOB B TIEPHO/IC, B TPYIITIE IEPHUOINUECKON CUCTEMBI C YBEITMUYECHUEM TTOPSIIKOBOTO HOME-
pa?

14. Vicxons U3 MOJOKEHUS T€PMaHUs, MOJIMO/IEHA U PECHUS B IEPUOIUYECKON CUCTEME
cocTaBbTe (DOPMYIIBI CICAYIOIMUX COSAMHEHUN: BOAOPOJHOTO COETUHEHHUS TepMaHusl, PEHUEBOM
KHCIJIOTBI U OKCHJIa MOJIMO/IEHA, OTBEYAOIIETO €0 BHICIICH CTeTeHN OKucIeHus. M300pasuTte
rpaduyuecku GOpMyIIbI 3TUX COSAMHECHUN.

15. Yto Takoe cpo/ICTBO K 3JIeKTpoHY? B kakux enuHunax oHo Boipaxkaercs? Kak nzme-
HSIETCS OKHUCIUTEIbHAS aKTUBHOCTh HEMETAJJIOB B IIEPUO/IE U B IPYIINE EPUOIUUECKON CUCTE-
MBI C YBEJIMYECHUEM TTOPSIKOBOT0 HOMepa? OTBET MOTUBUPYHTE CTPOSHHUEM aTOMa COOTBETCTBY-
IOLIETO JIEMEHTA.

16. CocraBbTe (OPMYITBI OKCHUIOB U THJIPOKCUIOB DJIEMEHTOB TPETHETO MIEPHOIa TIEPUO-
JUYECKON CUCTEMBI, OTBEUAIOILIETO €T0 BBICIIEH CTENEeHN OKUcaeHus. Kak uaMensiercs xummue-
CKHI XapakTep 3THX COSAMHEHUH MpHU Mepexo/ie OT HATPHs K XJIopy?

17. Kakoit u3 31eMeHTOB YeTBEPTOTO Mepro/ia - BaHAAUN WIIM MBIIIBAK - 00Janaer 6omee
BBIPOKEHHBIMU METAJUTMYECKUMU cBOMcTBaMH? Kakoii U3 3TUX 3JIEMEHTOB 00pa3yeT razooopas-
HO€ COeIMHEHUE ¢ BOoAopoaoM? OTBET MOTUBUPYHTE, UCXOS U3 CTPOCHHS aTOMOB JJAHHBIX 3JIe-
MEHTOB.

18. Kakue aneMeHThI 00pa3yIoT ra3000pa3Hble, COeIMHEHUs ¢ BoiopoaoM? B kakux
rpynmnax nepruoANYeCKON CHCTEMbI HaXOIATCs 3TH deMeHThI? CocTtaBbTe (hOPMYJITBI BOJIOPOJI-
HBIX U KHCIIOPOJHBIX COEAMHEHUH XJI0pa, TEJUTypa U CYypPbMbl, OTBEUYAIOLIUX UX HU3IIEH U BbIC-
IeH CTETIEHSIM OKUCIIEHUS.

19. V xakoro sneMeHTa 4eTBEPTOro Mepruoja - XpoMa Ui CEJICHA - CUJIbHEE BbIPA’KEHbI
MeTaJTM4eckre cBoicTBa? Kakoit u3 3THX 3JIeMEHTOB 00pa3yeT ra3000pa3Hoe COSTUHEHUE C
BoA0poaoM? OTBET MOTUBUPYHTE UCXOS U3 CTPOCHUS aTOMOB XpOMa UJIU CEJIeHa.

20. Kakyto HU3IIYIO CTETIEHh OKUCIICHHSI MPOSIBIIAIOT XJIOp, cepa, a3oT u yraepoa? [loue-
my? CoctaBbTe (OpMYIIbI COCAMHEHUN ATIOMUHHUS ¢ JAHHBIMU 3JIEMEHTaMH B 3TOM UX CTETEeHU
okucneHus. Kak Ha3pIBalOTCSl COOTBETCTBYIOIINE COSTUHEHNUS?

21. YV kaKkoro u3 p-3JIeMEHTOB IMSITON TPYIIIbI MIEPUOTUIECKON CUCTEMBI - Pochopa niu
CYpbMBI - CHJIbHEE BBIPAXKEHBI METAJNTNYeCKUe cBorcTBa? Kakoi n3 BOJIOPOIHBIX COSAMHEHUI
JTAHHBIX 3JIEMEHTOB 00Jiee CUIbHBIA BOCCTAaHOBUTENb? OTBET MOTUBUPYHTE CTPOSHHUEM aTOMOB
STUX JIEMEHTOB.

22. Ucxons U3 NOJI0KEHUST MeTallla B IEPUONYECKON CUCTEME JJaliTe MOTUBUPOBAHHBIM
OTBET Ha BONPOC: KaKOH U3 IBYX T'HAPOKCUAOB Oojee cuinbHOe ocHoBaHue: Ba(OH), nmmn
Mg(OH),; Ca(OH), wm Fe(OH),; Cd(OH), nnu Sr(OH),?

23. Ilouemy Mapraser NposiBIseT METAUINYECKUE CBOWCTBA, a XJIOp - HEeMeTaJllInuecKue?
OTBeT MOTUBUPYHTE CTPOCHHEM aTOMOB 3THX AJIeMEeHTOB. Hanumere Gpopmysbl OKCHAOB U THUI-
POKCHIOB XJIOpa U Maprasiia.
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24. Kakyto HU3IIYIO CTETICHb OKUCIICHUS MPOSBISIOT BOAOPO, Grop, cepa u azot? [loue-
My? CoctaBbTe (hOpMYIIbI COSMHEHUH KaJbIUs C TaHHBIMU 3JIEMEHTaMHU B 3TON UX CTEICHU
okucieHns. Kak Ha3bIBalOTCS COOTBETCTBYIOIINE COETUHEHUS?

25. Kakyto HU3IIYIO U BBICIITYIO CTENIEHb OKUCICHUS TTPOSIBIISIIOT KPEMHHA, MBITIBSIK, Ce-
neH u xyop? [Touemy? CoctaBbTe (hOPMYIBI COSTUHEHHU JaHHBIX 3JIEMEHTOB, OTBEUYAIOIITIX
3THM CTEIEHSM OKUCJICHHUS.

26. K kakoMy ceMelCTBY OTHOCSATCS 3JIEMEHTHI, B aTOMaX KOTOPBIX MOCIEAHUN 3JIEKTPOH
noctynaet Ha 4f- u Ha Sf-opburanu? CKOJIBKO 3JIEMEHTOB BKIIFOYACT KaXI0€ U3 ITUX CEMEHCTB?
Kaxk oTpakaercs Ha CBOWCTBaX 3TUX 3JIEMEHTOB JIEKTPOHHOE CTPOCHHUE UX aTOMOB?

27. AToMHBIE Beca 3JIEMEHTOB B MEPHOIMYECKON CUCTEME, HENTPEPHIBHO YBEIUUUBAOTCS,
TOTJ]a KaK UX CBOMCTBA MPOCTHIX BEIIECTB U3MEHSIOTCS MEPUOANUECKHA. YeM 3TO MOKHO 00bsC-
HUTH?

28. KakoBa coBpemMeHHast (OpMyIMpPOBKa MEPUOANYECKOro 3akoHa? OObsICHUTE, TOUEMY
B IIEPUOANYECKOMN CHCTEME AJIEMEHTOB aproH, KOOaIbT, TEJUTYp U TOPHM MOMEIIEHbI COOTBET-
CTBEHHO Tepe]l KaaueM, HUKeleM, HOJ0M U MPOTaKTUHUEM, XOTS U UMEIOT OOJIbIINI aTOMHBIIH
Bec?

29. Kaky1o HU3IIYIO U BBICIIYIO CTEIICHb OKUCIICHUS MPOSBISIOT yriepon, Gpocdop, cepa
u lon? Ilouemy? CocTtaBbTe POPMYJIBI COEIMHEHUHN TaHHBIX JIEMEHTOB, OTBEYAIOIINX 3TUM CTe-
MEHSIM OKHMCIICHHUS.

30. Kakyro BBICHIYIO CTENIEHb OKUCIIEHUS MOTYT IPOSBIIATh T€PMaHUM, BaHAUM, Mapra-
Her| 1 kceHoH? [louemy? CocTtaBbTe GOpMYIIBI OKCUIOB JAHHBIX 3JIEMEHTOB, OTBEUAIOLIUX ATOU
CTEIEHH OKUCIICHHUS.

31. Kakyro XMUMHUYECKYIO CBSI3b HAa3bIBAIOT KOBAJIEHTHON? UeM MOKHO OOBSACHUTH
HaIpaBJICHHOCTh KOBajeHTHOM cBs3u? Kak Meton BaneHTHBIX cBsizell (BC) oObsicHsET cTpoeHne
MOJIEKYJIbI BOJIbI?

32. Kakas KOBaJIEeHTHasl CBSI3b Ha3bIBAE€TCSI HEMOJIAPHON U KaKasl MosisipHOi? UTo ciry>kut
KOJIMYECTBEHHON MEpOi MOJISIPHOCTH KOBaJIEHTHOH CBsA3U? COCTaBbTE 3JIEKTPOHHBIE CXEMBI
ctpoenust Mmonekyn No, HyO, HI. Kakue u3 Hux siBASIOTCS TUTIONSIMEU?

33. Kaxkoii cioco6 0Opa3oBaHus KOBAJIGHTHOM CBS3M HA3bIBAETCS JOHOPHO-AKIEITOP-
ueiM? Kakne xuMuueckue cBs3u uMeroTes B nonax NH, "™ u BF,? Vkakute JTOHOp M aKIENTOpP.

34. Kak MeTo/1 BaJICHTHBIX CBA3€il 0OBSICHSET NHHEHHOE cTpoeHne Monekyisl BeCl, u
terpadapuyeckoe - CHy?

35. Kakas koBaJieHTHasl CBSI3b Ha3bIBaeTCsI G-CBA3BIO U Kakas n-cBs3bio? Pa3bepute Ha
IpUMepe CTPOCHUSI MOJIEKYJIbI a30Ta.

36. CKOIBbKO HECTIapEHHBIX ANEKTPOHOB UMEET aTOM XJIOpa B HOPMAJIBHOM M BO30YKI€H-
HOM, COCTOSIHUSIX? PacripenenuTe 3TH 3J€KTPOHBI 110 KBAHTOBBIM siueiikaM. Yemy paBHa BaJIeHT-
HOCTb XJIOpa, 00yCIIOBJICHHAsI HECTIAPEHHBIMHU AJIeKTpoHamMu? Kak MeTo/1 BaJIeHTHBIX CBS3EH
00BSCHSIET CTPOCHUE MOJIEKYJIBI XJIOpOBOOpOia?

37. Pactipegenure 371€KTPOHBI aTOMa CEpbl IO KBAHTOBBIM siueiikaM. CKOJIBKO HECTIapEH-
HBIX 3JIEKTPOHOB UMEIOT €€ aTOMbl B HOPMaJIbHOM U BO30YK/I€HHOM COCTOSAHUAX? Uemy paBHa
BaJICHTHOCTH CEphl, 00YCIIOBICHHAs HECTIAPEHHBIMH 3JIeKTpoHamMu? Kak MeTo/1 BaJIeHTHBIX CBS-
3eil 00BSACHSAET CTPOCHHE MOJIEKYJIbI

cepoBogopozaa’?

38. Uro HazbiBaeTcs aumnonbHbIM MOMeHTOM? Kakas u3 monekyn HCI, HBr, HI umeer
HauOOJbIINK TUNOJIBbHBIA MOMeHT? [Touemy?

39. Kakue kpucramuimieckie CTPyKTypbl Ha3bIBAIOTCS MOHHBIMH, MOJIEKYJISIPHBIMU U M€-
TaruyeckumMu? Kpucranibsl kakux BemecTB (aMas, XJIOpU I HaTPHsl, TUOKCU YTIEpoaa, IIUHK)
UMEIOT YKa3aHHBIE CTPYKTYPbI?

40. CocTaBbTe 271eKTpOHHBIE cxeMbl cTpoenust mosiekyn Cly, HoSe, CCly. B kakux mone-
KyJIax KOBaJICHTHAas CBs3b siBisgeTcs noyisipHoii? Kak meron BaneHTHbIX cBsizell (BC) o0bscHseT
yIJIOBO€ cTpoeHue Mosiekyiabl HoSe?

41. Tennotsl oOpa3zoBanust AH9g OKCHIA U TUOKCH/IA a30Ta COOTBETCTBEHHO PAaBHbI
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+90,37 x/Ix u +33,85 k. Onpenenure AS®os 1 AG®9g A1 peakuuii noayuenust NO u NO, u3
MPOCTHIX BEMIECTB. MOKHO JI MOJTYYHUTh 3TH OKCHUJIBI ITPU CTaHIAPTHBIX ycioBusax? Kakoi u3
OKCHJI0B 00pa3yeTcs mpH BeICOKOM Temmeparype? [Touemy?

42. Ilpn xaxoit remneparype HacTynuT papHoBecue cucteMsl 4HCl () + Oy = 2H,Opy +
2Clyry; AH = -114,42 xJIx? Yto ABasgeTcsa 0ojiee CUIbHBIM OKUCIUTENEM: XJI0p UM KUCIOPOJ U
MPU KaKuX Temreparypax?

43. Boccranosienue Fe3O4 okcnnom yriepoaa uaet 1o ypasHeHuIo FesOyi + COqy =
3FeOy) + COyry. Berancnure AG®,9g 1 crienaiite BEIBOJ O BO3MOXKHOCTH CAMOIPOHU3BOJIEHOTO
MPOTEKaHUs TOM peaKIMK NpU CTAHJAPTHBIX YCIoBUAX. HeMy paBHO AS®,9g B 3TOM mpouecce?

44. Peakuus rOpeHHUs alleTHIIEHA IPOTEKAET MO YPABHEHUIO

CoHary + °/2050) = 2COxy + HyOp

Beraucianre AG®9g 1 AS®y98, 0OBSICHUTE YMEHBIIICHUE SHTPOIIHH B PE3yJIbTaTe ITOU pe-
aKIIMH.

45. YMeHblIlIaeTcs WIK yBEJIIMYMBACTCS SHTPOIUS IIPU MEPEXoiax: a) BOAbI B map; 0) rpa-
¢uta B anmaz? [louemy? Borancnure AS°ygg 1711 Kaskaoro npespamienus. Caenaiite BBIBOA O KO-
JTUYECTBEHHOM U3MEHEHHUH SHTPOTUU NIPH (Pa30BbIX U aJUIOTPONMYECKUX MPEBPALCHUSX.

46. UeM MOXXHO OOBSACHUTH, UTO MPHU CTAHJAPTHBIX YCIOBUSIX HEBO3MOXKHA HK30TEpMHYE-
CKasl peakIusi, IpoTeKaroIas mo ypaBHEHUIO

Hary + COsry = COry + HaOpy; AH = -2,85 k]

3Hast TersI0BoM 3P PeKT peakuu U aOCOIIOTHBIE CTaHIaPTHBIE SHTPOIIUU COOTBETCTBYIO-
HIMX BelecTs, onpeaenute AG®9g 3TON peakluu.

47. llpsimast unn obpaTHas peakuus OyAeT MPOTEKaTh MPU CTAHAAPTHHIX YCIOBHUSIX B CH-
cTeMe

ZNO(F) + 02(1-) = ZNOZ(]-)

OtBet MoTUBHpPYIITE, BBIUUCTUB AG®298 TPSIMOI peaKIuu.

48. Vcxonst U3 3HaU€HUI CTaHIAPTHBIX TEIUIOT 00pa30BaHM U aOCONIOTHBIX CTaHIApT-
HBIX SHTPOIHI COOTBETCTBYIOLIMX BEUIECTB, BhiuncianuTe AG°,98 peakuuu, npoTeKarouei no
YpaBHEHUIO

NH;r) + HCl ) = NH4Cli
MoskeT 1 Ta peakius Mpu CTaHAAPTHBIX YCIOBHIX UJITH CAMOTIPOU3BOJIBHO?

49. Ilpu kakoi TemMneparype HaCTYIUT PaBHOBECHUE CUCTEMBbI
CO(F) + 2H2(r) = CH3OH(;K); AH = —128,05 KI[)K

50. DHIoTEepMHUUECKasl peaklys B3aUMOJCHCTBUS METaHa ¢ TUOKCUIOM YTJIepoja MpoTe-
KA€eT 110 YPaBHEHUIO
CH4(1-) + COZ(F) = ZCO(I—) + 2H2(1-); AH = +247,37 KI[)K
[Ipu kakoil Temneparype HauHETCs 3Ta peakLus?

51. OxucneHune cephl U €€ IMOKCUAA IPOTEKAIOT IO YPAaBHEHHAM: a) Sy + Oy = SOxr);
0) 280, + Oy = 2803(y. Kak n3MeHATCA CKOPOCTH 3TUX PEAKLUH, €CIIN 00BEMBI KaXK 101 U3
CHUCTEM YMEHBIIUTH B YETHIpE pa3a’?

52. HanummuTe BeIpa)k€HUe JJIsi KOHCTAaHTBl PaBHOBECHs TOMOTE€HHOM cuctemsbl N, + 3H,
= 2NHj. Kak u3mMeHuTCst CKopocTh MpsIMON peakiuu - 00pa3oBaHUs aMMHAKa, €CJIM YBEIUUUTh
KOHIIEHTpAIlMIO BOJ0Opo/ia B 3 paza?

53. Peakmus uaet no ypasHeHuto Ny + O, = 2NO. KoHlleHTpauy uCX0IHBIX BEIIECTB J10
Hayvana peakuuu 0bu1H: [N;] = 0,049 Mmonb/1; [O,] = 0,01 Monb/n. Beruucnure KOHIIEHTPAIUIO
9THX BEUIECTB B MOMEHT, koraa [NO] crana pasuoit 0,005 Moutb/1.

54. Peakuus uzer no ypasuenuto N, + 3H, = 2NHj;. KoHueHnTpanuum y4acTByromux B Her
BemectB ObutH: [N;] = 0,80 momw/1; [H,] = 1,5 moaw/a; [NH;] = 0,10 Mob/1. Beraucaute KoH-
IEHTPAIMIO BOJOPOAa U aMMHaKa, korjaa [N;] crana pasaoi 0,50 Moms/m.

55. Peaxuus uzer no ypasaenuto H + J, = 2HJ. KoncranTa ckopoctu 3T0# peakuuu npu
508°C pasna 0,16. McxonHble KOHLIEHTpaLUU pearupyroux Bemects Obutn: [H,] = 0,04
monw/1t; [J,] = 0,05 Monb/n. Beraucnnure HaganbHYI0 CKOPOCTh PEAKIIUU M CKOPOCTH €€, KOria
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[H;] crana paBuoii 0,03 Mmomb/m.

56. Brruncnure, BO CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh PEAKIUH, TPOTEKAIOLIEH B Ta30-
BOI1 (paze, ecnu moHu3UTh Temnepatypy co 120 no 80°C. TemmnepaTypHblii KOIPHUITUEHT CKOPO-
CTH peaKkliu PaBeH TPEM.

57. Kak U3BMEHHUTCSI CKOPOCTh PEaKIIu, MPOTEKAIOIIeH B ra30BO (pa3e, Mpu MOBHIIICHUN
temriepaTypbl Ha 60°C, ecii TeMiepaTypHbIid KOAOPHUITUEHT CKOPOCTH JaHHOW peaKIuy paBeH
IByM?

58. Kak u3MeHUTCsl CKOPOCTh peaklivu, MpoTeKaroueil B ra30Boil (ase, npu NOHUKEHUH
temneparypsl Ha 30°C, ecnu TemnepaTypHBbIid KOdG(GUIIMEHT CKOPOCTH JAHHON peaKIMy paBeH
Tpem?

59. Hanuiute BhIpaskeHUE AJ11 KOHCTAHTHI paBHOBECHUSI ToMOreHHOU cuctemsl 2SO, + O,
= 2S0s3. Kak u3MeHUTCS CKOPOCTh NMPSIMOM peakiiuy - 00pa3oBaHMsI CEPHOTO aHTUIPUIA, €CIIU
yBENUYUTH KOHLIeHTpanuio SO, B 3 paza?

60. Hanumute BbIpakeHUe JUIsl KOHCTaHThI paBHOBECHs TOMOreHHO# cuctembl CHy +
CO, =2CO + 2H,. Kak cienyer u3MeHUTh TEMIEPATYPY U JABICHHUE, YTOOBI OBBICUTH BBIXO/]T
Bostopona? IIpsimast peakius - 06pa3zoBaHUs: BOJOPO/IA SHIOTEPMUYECKAS.

BapuaHTbl KOHTPOJIBLHBIX 3aIaHU
Howmep Bapuanra onpenensercs nocjaeaHei nudpoit Homepa 3a4ETHON KHUKKU
BapuanT Ne 1: 1, 11, 21, 31, 41, 51
Bapuant Ne 2: 2, 12, 22,32, 42,52
Bapuant Ne 3: 3, 13, 23, 33, 43,53
Bapuant Ne 4: 4, 14, 24, 34, 44, 54

Bapuant Ne 5: 5, 15, 25, 35, 45, 55
Bapuant Ne 6: 6, 16, 26, 36, 46, 56
Bapuant Ne 7: 7, 17, 27, 37,47, 57
Bapuant Ne 8: 8, 18, 28, 38, 48, 58
Bapuant Ne 9: 9, 19, 29, 39, 49, 59

Bapuant Ne 10: 10, 20, 30, 40, 50, 60

5. Metoanueckune MaTepuaJibl, ONpeaesiionue nNpoueaypbl OleHNBAa-
HUS KOMIIETEeHIUH

Texywjuit Konmpop NpeCTaBIseT OO0 MPOBEPKY YCBOCHHUSI yueOHOTO MaTepuaa
TEOPETUYECKOI0 M MPAKTUYECKOI0 XapaKTepa, PEryJIipHO OCYIIECTBISIEMYIO Ha IPOTSKEHUH
cemecTpa.

K nocTounHcTBaM JaHHOTO THUIA OTHOCHUTCS €r0 CUCTEMAaTHYHOCTh, HEMTOCPEICTBEHHO
KOPPETUPYIOIIAsAcs ¢ TpeOOBaHMUEM ITOCTOSTHHOTO M HEMPEPHIBHOIO MOHUTOPHUHTA KayecTBa 00y-
YeHHs, a TAKXKe BO3MOKHOCTh OalbHO-PEUTHHIOBOM OLIEHKH YCIIEBAEMOCTH O0YUaIOIIUXCS.

Henocratkom sBrisieTcst pparMeHTapHOCTh U JIOKAIBHOCTD IpoBepku. KoMmeTeHnuto 1e-
JIMKOM, a HE OT/I€JIbHbIE €€ 3JIEMEHTHI (3HaHMs, YMEHUs, HaBbIKH) IIPU MOA0OHOM KOHTPOJIE MPO-
BEPUTH HEBO3MOXKHO.
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K ocHOBHBIM (pOpMaM TEKYIIET0 KOHTPOJIS (TEKYyILEeH aTTeCTallui) MOKHO OTHECTH yCT-
HBIM OIpOC, MUCbMEHHBIE 3a/1aHus, JJabopaTOpHbIE PabOTHI, KOHTPOJIbHBIE PAOOTHI.

Ilpomesccymounas ammecmayus Kax PaBUIo0 OCYIIECTBISIETCS B KOHIIE cEMecTpa 1
MO>KET 3aBepIlIaTh U3YYCHHE KaK OTACNbHON TUCIUILIMHEL, TaK U ee pasaena (pa3ienoB) /MOy
(momymneit). [IpomexxyTodHast aTTeCTaI|sl TOMOTAET OIICHUTH 00JIee KPYITHBIE COBOKYITHOCTH
3HAHWUN U YMEHUH, B HEKOTOPBIX CIy4asx — axe (OopMUPOBAHUE OIpeIeTIeHHBIX Mpodeccro-
HaJILHBIX KOMITETEHIIMIA.

JIoCTOMHCTBA: TOMOTAET OLEHUTH 00JIee KPYIHbIE COBOKYITHOCTH 3HAHUI U YMEHHIA, B
HEKOTOPBIX CIIy4asx — Jaxke (OpMUPOBAHUE OTIPEICTICHHBIX TPO(PECCHOHATIBHBIX KOMIIETEHITUH.

OcHoBHbIE (HOPMBI: 3a4eT.

Texyruit KOHTPOJIb U IPOMEKYTOUHAS ATTECTAIMS TPAAUIIMOHHO CITY>KaT OCHOBHBIM
CPEICTBOM oOecreueHus B y4eOHOM MpoIiecce «0OpaTHOM CBSI3M» MEKIY MpernoaaBaTesieM U
oOydJaronMcs, He0OXOAMMOM JIJIsi CTUMYJIMPOBAHUS PAOOTHI O0YJAIOIITUXCSI 1 COBEPIIICHCTBO-
BaHUs METOJUKHU MPETOAaBaHMs] YIEOHBIX JUCIIUTLINH.

Kputepun oneHuBanus 3avera:

O1eHKa 3a4TeHO BBICTABISIETCS, €CJIM OTBET JIOTMYECKH M JICKCHUECKH TPAMOTHO H3JI0-
JKEHHBIN, CO/IePKATETbHBIA U apTyMEHTUPOBAHHBIN OTBET, OJKPEIUICHHBIN 3HAHUEM JTUTEpaTy-
Pbl U UICTOYHUKOB IO TEMC 3aJaHHsA, YMCHUC OTBCYATh HAa JOIIOJHUTCIIBHO 3aaHHBIC BOIIPOCHI;
HE3HAYUTENFHOE HAPYIIEHUE JIOTHMKU HM3JI0KEHHUS MaTepuana, MepruoJu4YecKoe HCIOJb30BaHUE
PasrOBOPHOM JIGKCHKH, JIOMYIICHHE HEe 0osiee 0JHOW OMMOKH B COIACPKAHWUW 33JaHUS, a TAaKXKe
He OoJiee OJIHON HETOYHOCTH MPU apTyMEHTAIMHM CBOCH MO3UINH, HEMOIHbIE WU HETOUHBIE OT-
BCTBHI HA OJOMOJHUTCIBbHO 3aJaHHBIC BOIIPOCHI; HC3HAYUTCIIbHOC HAPYUICHUEC JIOTUKU HU3JI0KCHUA
MaTepuaia, IepuoJANYECKOe MCIOIb30BaHNE PA3TOBOPHON JIEKCUKH TPH JOMYIIEHUU He Oolee
JIBYX OIIMOOK B COAECpMaHUM 3aJaHUsI, a TAKKe HEe 0oJiee IBYX HETOUHOCTEW NPU apryMeHTaluu
CBOCH MO3UIINH, HETIONHBIE HJIM HETOYHBIE OTBETHI HA JIOTIOJIHUTEIHHO 33JaHHbIE BOMPOCHI.

OreHKa He3aYTEeHO BBICTABIISIETCS, €CIIM B OTBETE JOMYIIEHO CYIIECTBEHHOE HAPYIICHUE
JIOTHUKHU U3II0KEHUS MaTepHuala, CUCTEMAaTHYeCKOe UCTIOIb30BAaHUE PA3TOBOPHOI JIEKCUKH, AOITY-
nieHue He OoJiee NBYX OMIMOOK B COACpPKaHUU 3aJaHusl, a Takke He 0oJjiee BYX HETOUHOCTEH
pU apryMEHTAIlUH CBOEH MO3UIINK, HEMPABUIbHBIE OTBETHl HA JOMOJHUTEIBHO 33JaHHBIC BO-
MIPOCHI; CYIICCTBEHHOE HAPYIICHHE JIOTHKH U3JI0KEHUS MaTepHaia, IOCTOSIHHOE UCITOJIb30BaHNE
pPa3roBOPHOM JIEKCUKH, IOMYyIIeHHE He Oojee TpexX OMMOOK B COACpKaHUH 3aJaHUs, a TAaKKe He
0oJjiee Tpex HETOYHOCTEH MpU apryMeHTalluy CBOEH MO3UIUH, HETIPAaBUIbHBIE OTBETHI Ha JOIO0JI-
HUTEJIHHO 33JJaHHBIC BOTIPOCHI; TIOJTHOE OTCYTCTBUE JIOTUKH M3JIOKEHUS MaTepHalia, IOCTOSHHOE
UCTIOJIb30BaHUE PA3TOBOPHON JIEKCHKH, JIOMYyIIEHHEe Oosiee TpexX OMMOOK B COACp)KaHUH 3ala-
HUS, a Takxke 0oJiee TpeX HETOYHOCTEW MPH apryMEHTAIlMHM CBOCH IMO3UIIMH, MOJHOE HE3HAHHE
JUTCPATYPbl U HCTOYHHUKOB 11O TEMC BOIIPOCA, OTCYTCTBUC OTBCTOB HA JOIIOJHHUTCIBHO 3aIaHHBIC
BOIIPOCHI.

Kpurepun oueHuBaHus BbINOJHEHUSI KeHC-3aJaHMId:

OTMeTKa «OTJIMYHO»

- 3aJJaHKE BBIMIOJIHEHO B TIOJIHOM 00BEME C COOITIOICHHEM HEOOXOIUMOH TTOCIIe0BATEIb-
HOCTH JICHICTBUI; B OTBETE MIPABUIBHO M aKKYPATHO BBIMOIHSAET BCE 3aMMCH, TAOIHUIIbI, PUCYHKH,
4epTeKH, rpaduKu, BEIYUCICHUS; TPABUIBHO BBHITIOJIHIECT aHAIN3 OMIHOOK.

OTMeTKa «XOpPOLI0)

- 3a/1aHUE BBINOJIHEHO MPABUIIBHO € YYETOM 1-2 MEJIKMX HOorpelHocTel uwin 2-3 Heyioue-
TOB, UCIIPABJIEHHBIX CAMOCTOSITEIBHO 110 TPEOOBAHUIO IIPEIOIaBaTENs.

OTMeTKa «y10BJIETBOPHUTEIBHO»

- 3aJJaHME BBINOJIHEHO MPAaBUIIBHO HE MEHEE YeM HAaIlOJIOBHHY, JOIYIIEHb! 1-2 morper-
HOCTH WJIH OJIHA Tpy0as ommoKa.

45



OTMeTKa «Hey10BJIEeTBOPUTEILHO)
- JOomyIIeHbI 1Be (1 0osiee) TpyOblie OMMOKHN B X0/ paOOThI, KOTOPHIE 00YyJarONTUICs HE
MO>KET UCTIPAaBUTh Jake M0 TPeOOBAHUIO MIPETIOAaBaTeNs WK 33JaHUE HE PEIICHO MOJTHOCTBIO.

Kpurtepun oueHnBanus oTBeTa 00y4aromerocsi Npu codece10BaHNM:

OueHka «OTJIHYHO»

- BBICTABJISIETCS] OOYYAIOIIEMYCsl, €CITH JaH TOJHBIN, pa3BEPHYTHIN OTBET HA MOCTaBJICH-
HBII BOIIPOC, MOKa3aHa COBOKYIMHOCTh OCO3HAHHBIX 3HAHHUI 00 00BEKTE, MPOSBISIONIASCS B CBO-
0O0JTHOM OIEPUPOBAHUU MOHATHIMHU, YMEHUU BBIACIIUTH CYIIECTBEHHBIC U HECYIIECTBEHHBIC €0
NpU3HAKK, IPUYUHHO-CIEACTBeHHbIE CB3U. OTBET popmyupyeTcss B TepMUHAX HAYKH, U3JI0-
JKEH JIUTEPATYPHBIM SI3BIKOM, JIOTHYEH, JI0Ka3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO TIO3UITUIO 00Y-
YarOLIETOCs.

Ouenka «xopouo»

- BBICTaBJISIETCS 00yYaroIIeMycsi, €CIM JIaH TMOJHBIN, pa3BepHYTHIA OTBET Ha MOCTABJICH-
HBIM BOIIPOC, TTOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHUW 00 00BEKTE, T0Ka3aTEIbHO PACKPHI-
Thl OCHOBHBIE TOJIOKEHHS TEMBI; B OTBETE IPOCIIEKUBAECTCS YETKASI CTPYKTYpa, JOTHUECKas I0-
CJIEI0BATEIIbHOCTh, OTPaKAroIIasi CyIIHOCTh PACKPBIBAEMBIX MOHATHH, TeOpHi, siBeHnid. OTBeT
U3TI0KEH JIUTEPATyPHBIM S3BIKOM B TEpPMUHAX HayKu. MOTYT OBITH JOMYIIEHBI HEJOYETHl B
OTIpe/IeJICHUY TIOHITHH, HCTIPABJICHHBIE 00YJarOITUMCSI CAMOCTOSITEIBHO B MPOIIECCE OTBETA.

Ouenka «y10BJIeTBOPUTEIbHO»

- BBICTABJISIETCS OOy4YarOIMIEMYCsl, €CJIM JaH MOJIHBIN, HO HEJOCTAaTOYHO TOCJIeI0BATEIb-
HBIM OTBET HA IOCTABJIEHHBIN BOIIPOC, HO IIPU 3TOM IIOKa3aHO

YMEHHUE BBIJICIIUTh CYLIECTBEHHBIE M HECYILIECTBEHHbIC NPU3HAKA M MPUYUHHO-CIIEII-
CTBEHHBIC CBsi3U. OTBET JIOTMYEH U M3JI0KEH B TEPMHUHAX HAyKH. MOTYT OBITH IOMyILIEHBI 2-3
OIMOKH B OMPEJICICHUN OCHOBHBIX MOHATHM, KOTOPhIE 00YJarONTUICS 3aTPYIHACTCS UCTIPABUTH
CaMOCTOATENBHO.

OuneHka «Hey10BJIeTBOPUTEIbLHO

- BBICTaBIISETCA OOydaroleMycsl, €CJIM JaH HEMOJIHBIA OTBET, MPEACTABISIONUN cOO0M
pPa3pO3HEHHBIC 3HAHMS TI0 TEME BOIPOCA C CYIIECTBEHHBIMH OIIMOKaMH B omnpeaenenusx. [Ipu-
CYTCTBYIOT (DparMeHTapHOCTh, HEJOTMYHOCTh HM3n0okeHHs. OOydaromuiicss He OCO3HAeT CBSI3b
JAHHOTO TIOHSTHS, TEOPUH, SIBICHUS C APYTUMHU OOBEKTaMH NUCHMUIUIUHBI. OTCYTCTBYIOT BBIBO-
JIbl, KOHKPETU3allusl U J10Ka3aTeIbHOCTh M3J0KEeHMs. Peub HerpamoTHas. JlomogHUTENbHBIE U
YTOUHSIOIINE BOMPOCHI MPENoAaBaTeNsi HE MPUBOIAT K KOPPEKIIMHU OTBETa 00ydYarolmerocs He
TOJIBKO Ha MOCTaBJIEHHBIN BOIIPOC, HO U HA JIPYTUe€ BOMPOCH! AUCIUIUINHBI.

Kputepun oneHkH 3HAHUH 00y4al0IIUXCS NPHU MPOBEIeHUN TECTUPOBAHUS

O1eHKa «OTJIMYHOY

- BBICTABJISIETCS [IPH YCIIOBUU MIPABUIJIBHOTO OTBETa 00yuyarolerocs: He Menee ueM 85 %
TECTOBBIX 3a/laHUI;

O1eHKa «XOPOIO0Y

- BBICTABJISIETCS IPU YCJIOBUU MPaBUIILHOTO OTBETa 0Oyyaromerocst He Mmenee ueM 70 %
TECTOBBIX 3aJIaHUM;

O1eHKa «y/A0BJIeTBOPUTEIbHOY

- BBICTABJISIETCS [IPH YCIIOBUM IIPABUIIBHOTO OTBETa o0yuatoiierocst He mexnee 51 %; .

O1eHKa «HeyA0BJIeTBOPUTEIbHOY

- BBICTABJISIETCS [IPH YCIIOBUM IIPABUJIBHOTO OTBETa o0yuatoiierocsi meHee yem Ha 50 %
TECTOBBIX 3a/laHUI.

PesynbraThl TEKyIIEro KOHTPOJISI HCHOIB3YIOTCS TIPU TPOBEICHUH TPOMEKYTOUHOM aTTe-
CTalluu.



KpuTtepun oneHnBaHus KOHTPOJBHBIX padoT:
OuneHka «3a4TeHO0»

Jncuuruimaa

(Moytyib) XuMus

Peanuzyemsbie OIIK-5
Komnierenuun

Nunukaropsr qo- OIIK-5. 1. ITox pykoBoicTBOM crienuaiucTa 60s1ee BBICOKOU
CTH)KCHHS KOMIIe- [KBaTU(UKAIIMN YYACTBYET B IPOBEICHUN IKCTIEPUMEHTAIbHBIX
TEHIIUU MCCJICIOBAHUI B 00JIACTH arpOUHKEHEPUHU

OI1K-5. 2. icrionb3yeT KIIaCCUYECKUE U COBPEMEHHBIE METO/IbI

MCCIIEIOBaHMS B arDOUHKEHEPUH
OIIK-5. 3. Ucnosb3yeT OCHOBHBIEC MOHATHS U 3aKOHbI XUMHH
TSl pEeUICHUsI KOHKPETHBIX 3aJ1ay MPU BHITIOJTHEHUN PACUETHBIX
1 SKCIIEPUMEHTAJIbHBIX 33/IaHUI

Tpya10eMKOCTB, 108/3

®opma otuetHo- |ODO 3auer Bo 2 cemecTpe
ctu (B T.4. o ce- |3PO 3auet BO 2 cemecTpe

MECTpam)

- BBICTABIISICTCS, €CITH 0OYYAIONIHIACS IPAaBUIIHHO BBHITIOIHHII HE MEHEE TIOJIOBUHBI PA0OTHI
WIN IOMYCTHI He 6osiee ABYX rpyObIx omIMOOK, K He OoJiee 01HOM rpy0oii n o HOM HerpyOoit
OIMMOKH ¥ OJJHOTO HEeJI0YETa, WM HE OoJiee ABYX-TPEeX HErpyObIX OMMOOK, UITH OJTHON HETpyOOi
OLIMOKM U TpeX HEelOUETOB, HIIU MPH OTCYTCTBUU OLIMOOK, HO MPH HAIWYUU YETHIPEX-TISTH He-
JI0YETOB, IJIOXO0 3HAET TEKCT MPOU3BECHHUS, IOIYCKAET NCKaKEHNE (PaKTOB.

Onenka «He3aYTeHO»

- BBICTABIISICTCS, €CITH OOYYAIOIIHIACS JOMYCTHII YHCIIO ONIMOOK M HETIOUETOB MPEBOCXO-
Jsi1ee HOPMY WJIHM €CJIM PABUIIBHO BBITIOJIHUI MEHEE IOJIOBUHBI pabOTHI.

AHHOTAIIUA JUCHUILTHHBI
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