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1. Pe3yabTaThl 0OCBOCHUS Y4eOHOM AUCHUILIHHBI, OJJIeKALINE IPOBEPKe

B pesynbrare arrectanuu no y4yeOHOM AUCHUIUIMHE OCYIIECTBIAECTCS KOMIUIEKCHAs
MpOBEpKa CIEAYIONIMX YMEHUN H 3HAHWM, a Takxke JuHaMuKa (HOpPMHpPOBAHUS

KOMIIETCHIIUHN .
THIBI OLEHOYHBIX
Ne | OK/IIK = Mopyas/Paznen/Tema | PesyabTaTt 00yuenust N
MeponpHUsITHI
| | OcHoBHOe coaepkaHue
®opmyaupoBaTh
Pa3nen 1. OcHOBBI cTpPOEeHHSI PMyJTHp
1 0a30Bble MOHATHSA U
BelllecTBa
32aKOHbLI XUMHH
1. Tect «Ctpoenue
aTOMOB XMMHYECKUX
3JIEMEHTOB M TIPUPOJIa
XUMHYECKOM CBSI3U».
2. 3amaun Ha
COCTaBJICHUE XUMHYCCKUX
dbopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHIOB,
cynbGUI0B, THAPUIOB U
T.IL.).
3. 3aganus Ha
CocTaBIsITh XUMHYECKHUE
N HCIIOJIL30BaHKE
(hopMyJIbl COCTMHEHUI B N
CrpoeHue aToMOB XUMHYSCKOM CUMBOJIMKHI
COOTBETCTBHUH CO 9 .
XUMHYECKUX M Ha3BaHUW COeIUHEHHUI
1.1 | OKO01 CTENEHBIO OKUCIIEHUS
3JIEMEHTOB U MPUPOJIa 10 HOMEHKJIaType
. XUMHUYCCKUX DJICMCHTOB,
XUMHYECKOH CBA3MU MEXITYHApOIHOTO COI03a
HCXOJ U3 BAJIEHTHOCTH U .
TEOPETUUECKON U
ANEKTPOOTPULIATEIIBHOCTH N
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BAHUN
JUUISL COCTaBIICHUS
XUMUYECKUX HOPMYIT
JIBYXaTOMHBIX
COeTUHEHUH (OKCHIOB,
Cynb(GUIOB, THAPUIOB U
T.IL.) M JPYTHX
HEOPraHMIECKNX
COCOUMHCHUN OTICIIBHBIX
KJ1aCCOB
1. Tect «MeTananuecKue
| HEMETAIITNYECKHE
XapakTepu3oBaTh CBOMCTBA,
XUMUYECKUE DJIEMEHTHI B | AJIEKTPOOTPHUIATEIHHOCTD
OK 01 [lepuoanueckuii 3akoH COOTBETCTBHUH C UX U CPOJICTBO K 3JIEKTPOHY
1.2 OK 02 u tabmuma J1.1. TOJIO)KEHUEM B XUMHAYECKHX DJIEMEHTOB B
MenneaeeBa MEPUOANYECKOI cUCTEME COOTBETCTBHUE C X
XUMUYECKUX DJIEMEHTOB | 3JIEKTPOHHBIM CTPOCHUEM
.. Menneneera U TIOJIOKEHUEM B
NIEPUONYECKON CHCTEME
XUMHYECKHUX DJICMEHTOB




J.. Menneneena».

2. IlpakTrdeckue 3a1aHust
Ha YCTAHOBJICHUE CBSI3U
MEXy CTPOCHUEM
ATOMOB XHMHYECKUX
JJIEMEHTOB U
MEPUONUYECKUM
H3MEHCHHEM CBOMCTB
XUMHYCCKHX DJIEMCHTOB U
UX COeIUHEHUN B
COOTBETCTBUH C
MTOJIOKEHHEM
[Iepnoauueckoit cucreme.
3. IIpakTuko-
OPHUEHTUPOBAHHBIC
TEOPETHUUECKHUE 3a]IaHUS
Ha XapaKTepU3aIuio
XUMHYCCKUX DJICMECHTOB.
«Meramnmnueckue /
HEMETAJUIMICCKUE
CBOIICTBA,
ANEKTPOOTPULIATENILHOCTh
Y CPOJICTBO K DJIEKTPOHY
XUMHYCCKUX DJICMCHTOB B
COOTBETCTBUE C MX
3JIEKTPOHHBIM CTPOEHUEM
W TOJIOJKEHUEM B
NIEPUOANYECKOM CUCTEME
XUMHYECKHX DJIEMEHTOB
.. MenneneeBa

XapakTepu3oBaTh KontpoabHas pabdora
Pa3pea 2. XumMuueckue
2 eaKIIH THNBI XUHMHYECKHUX «CTpoeHHe BelleCTBA U
P peakuui XHMHYECKHE PeaKIun»
1. 3agaun Ha
COCTaBJICHUE YPaBHEHUH
pEaKLHiA:
— COEQUHEHNS,
3aMEeIICHHUs], pa3JIoKeHUs,
oOMeHa;
CocraBisTh peakiuu — OKHCJIUTEIBHO-
COeIUHEHU, BOCCTAHOBHUTEIBLHBIX
a3JI0’KeHnsI, 0OMeHa €aKIHil ¢
OK 01 THOBI XUMHYECKUX p ’ i peaxl
2.1 . 3aMeELICHHUS, HCIIOJIE30BAHUEM METOIa
OK 04 peakuuii
OKHCIIUTEILHO- AIIEKTPOHHOTO Oananca.
BOCCTAHOBUTEJILHEIE 2. 3ama4m Ha pacyeT
peakiuu Macchl BEIIECTBA UIIH

00béMa
ra3oB 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wi 00bEMyY
OJIHOTO U3 Y4aCTBYIOLINX
B PEaKIM{ BELIECTB,







pacyEThI
Maccel (00bEMa,
KOJINYECTBA BEIECTBA)
IPOJIYKTOB PEAKIMH, €CITH
OJTHO U3 BEIIECTB HMEET
IpUMECH

2.2

DNEKTPOTUTHYCCKAs
IUccoLManus u
HOHHBIA OOMEH

CocCTaBisTh ypaBHCHUS
XHUMUYECKHX PEaKIUH
HOHHOTO OOMeEHa ¢
y4acTHEM
HeOpFaHI/IqCCKI/IX
BEIIECTB

1. 3aganus Ha
COCTaBJICHUE
MOJIEKYJIIPHBIX U HOHHBIX
peaKkIuii C yduacTuem
KHCIJIOT, OCHOBAHUH U
COJIEH, YCTAaHOBJICHUE
W3MEHEHUS KHUCIOTHOCTH
cpeabl
2. JlabopartopHas padboTa
«THMBl XUMUYECKHUX
peaxkuui»

Pa3nen 3. Ctpoenue u
CBONCTBA HEOPTaHUYECKUX
BellecTB

HccaepoBarb cTpoenue
U CBOiicTBa
HEOPraHMYeCKHX
BellleCTB

KonTpoannas padora
«CBoiicTBa
HEOPraHN4YeCKuX
BellleCcTB»

3.1

OK 01

Knaccuduxkarus,
HOMECHKJIaTypa 1
CTpOEHHE
HEOPraHMYECKUX
BEIIICCTB

Knaccudunuponatsb
HEOpraHn4ecKue
BEIL[ECTBA B
COOTBETCTBHH C HX
CTPOEHHEM

1. Tect «Homenkmnatypa
Y Ha3BaHHE
HEOPraHUYECKHUX BELIECTB
UCXOJI U3 UX
XUMHYECKOH (HOPMYIIBI
WJIM COCTaBIICHUE
XUMHYECKOH (HOPMYIIBI
WCXOJI U3 HAa3BaAHUS
BELIECTBA 110
MEXKIYHAPOIHON WIIH
TPUBUAJIILHOM
HOMEHKJIAType».

2. 3ajaym Ha pacyer
MaccoBO# 1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuueHwMsT) B MOJIEKYJIC
(cMmecn).

3. IlpakTraeckue 3agaHust
o Kiaccuukanmy,

HOMEHKJIaType U
XUMUYECKUM (popMyTiam
HEOPraHMYECKUX BEIECTB
pa3IMYHBIX KIaCCOB.

4. TIpakTudeckue 3a1aHus
Ha OIpe/ieTICHUE
XUMHUYECKOW aKTUBHOCTH
BEILECTB B 3aBUCUMOCTH
BHUJa XUMHUYECKOU CBSI3U
Y TUIIA KPUCTATNINYECKOU
peleTKu

3.2

OK 01

DU3UKO-XUMUYECKUE

YcraHaBiuBaTh

1. Tect «OcobeHHOCTH







3.3

OK 02

OK 01
OK 02
OK 04

CBOICTBa
HEOPraHUYECKUX
BEILIECTB

WNnentundukamms
HEOPraHUYeCKHUX
BEILIECTB

3aBUCUMOCTH (PU3HKO-
XUMUYECKHX CBOUCTB
HEOPTraHUIEeCKUX
BEILECTB OT CTPOCHUS
aTOMOB M MOJIEKYII, a
TaKKe THIA
KPHUCTAJUTNIECKOM
peIeTKH

HccaenoBarth
Ka4eCTBCHHBIC PEaKITUU
HeopraHqucxux
BCIICCTB

XUMUYECKUX CBOMCTB
OKCHUJIOB, KHACJOT,
OCHOBaHHM, aM(POTEPHBIX
TUJIPOKCHUIOB U COJIEH.
2. 3amaHus Ha
COCTaBJICHUE YPaBHECHUN
XUMUYECKHX PEaKUui ¢
y4acTUEM IPOCTHIX U
CJIOKHBIX
HEOPraHM4eCKNX
BELIECTB. OKCHUJIOB
METaJIOB, HEMETAIJIOB U
aM(OTEpPHBIX AIIEMEHTOB;
HEOPraHUYECKHUX KHUCIIOT,
OCHOBAHUH U
aM(pOTEepHBIX
TUAPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3YIOIUX UX
CBOMCTBA U CIIOCOOBI
HOJIyYEHUSI.

3. IlpakTuko-
OpUEHTHPOBAHHbIE
TEOPETUYECKHE 3a1aHUS
Ha CBOMCTBA U MOJIy4ECHHE
HEOPraHMYECKHX BEIIECTB

1. IlpakTuxo-
OpPHEHTHPOBAHHBIC
3a1aHUS TI0 COCTABIICHUIO
XUMUYECKHX PEaKIHid C
y4acTuem
HEOPraHUYeCKUX
BEIL[ECTB, UCIOJIb3YEMbIX
JUISL UX UACHTH(HUKALIUY.
2.JlaboparopHas padoTa:
«nentudukanus
HEOPraHUYECKUX
BEILECTB»

Pa3znen 4. Ctpoenne u
CBOICTBA OPraHUYeCKHUX

BEIIECCTB

HccnenoBatb cTpoenune
H CBOMCTBa
OpPraHu4ecKHMX BellecTB

KounrpoabHas pabdora
«CTpoeHHe U CBOICTBA
OpraHuYecKHux
BeLIeCTB»

4.1

OK 01

Knaccuduxarmus,
CTpOEHHE U
HOMCHKJIaTypa
OpraHu4YeCcKuX
BEIIIECTB

Knaccudunuponatsb
OpraHUYeCcKHe BEIeCTBa
B COOTBETCTBHUH C UX
CTPOCHHUEM

1. 3amanus Ha
COCTaBJICHHE Ha3BaHUU
OPraHUYEeCKHX
COCJIUHEHUH I10
TPUBHUAIBHOUN WJIH
MEXKIYHAPOHOM
CHUCTEMAaTHUICCKOI
HOMEHKJIATypE.

2. 3amaHus Ha
COCTaBJICHHUE MOJHBIX U







COKpAIIIEHHBIX
CTPYKTYPHBIX (OPMYJT
OpPraHUYECKHX BEIIECTB
OTJENbHBIX KIIACCOB.

3. 3agaun Ha
OTIpe/ieICHue
npocteiien hopmMyIbl
OpPraHUYeCKON MOJICKYJIBI,
UCXOJIS U3 DIIEMEHTHOTO
cocrana (B %)

1. 3amanus Ha
COCTaBJICHUE YPaBHEHUN
XUMHUYECKUX PEAKLIHM C
y4acTUEM OpPraHUYECKUX
BElIECTB HA OCHOBAaHUU
UX COCTaBa U CTPOEHMUSL.

2. 3amaHus Ha
COCTaBJICHUE YPaBHEHUN

XUMHUYECKUX PEaKIui,
WJUTIOCTPUP VIO X

YcranaBnuBaTh N
OK 01 Croii XHMHYCECKHE CBOUCTBA C
BOMCTBA 3aBUCUMOCTH (PU3HUKO-
492 OK 02 ¢ 8 Y4€TOM MEXaHU3MOB
: OK 04 OpraHUecKiX XUMHYECKHUX CBOMCTB TIPOTEKAHHS JAHHBIX
UHCHUI TaHMYECKHUX B TB o .
COCHHE OpraHuiec eimee peakuuii ¥ TeHeTUIeCKOn
OT CTPOCHMA MOJICKYII CBSI3M OPraHUYECKHX
BEIL[ECTB Pa3HbIX KIACCOB.
3. PacueTnble 3a1aun o
YPAaBHEHUSIM PEaKIMH C
y4acTUEM OpPraHUYECKUX
BEIIECTB.
4. JlaboparopHas pabota
«IIpeBpanienus
OpraHUYEeCKHUX BEUIECTB
[IPU HarpEeBaHUU»
1.Ipakruko-
OpPUEHTHPOBAHHBIE
3aJlaHus IO COCTABICHUIO
Wnenrndukanus XUMHYECKUX PEAKLIHM C
OpraHUYeCcKuX y4aCTUEM OPTaHUYECKUX
Uccnenosath
OK 01 | BemrecTs, UX 3HAUECHUE BEIIECTB, B T.4.
KaueCTBEHHbIE PEaKIIUU
OK 02 U IPUMECHEHHE B UCIIOJIb3YEeMBIX I UX
4.3 . OpraHNUYECKHUX
OK 04 OBITOBOM 1 . uAeHTU(PUKAIMY B OBITY U
. COEIMHEHUHN OTAEIbHBIX
POU3BOACTBEHHOMN CIACCOR IPOMBINUICHHOCTH.
NEATeTLHOCTH 2.JIaboparopHas paboTa:
yeJ0BeKa «U nentudukarms
OpraHNYeCcKHuX
COEJIMHEHUH OTAEJIBbHBIX
KJIACCOB»
Pa3znen 5. Kuneruueckue u XapakTepu3oBaTh
5 TepMOIMHAMUYECKHE BJIUSIHHE PA3JHYHBIX

3aKOHOMEPHOCTH NMPOTEKAHUSA
XUMHYIECCKHUX pealcum“d

(¢akrTopos Ha
paBHOBeCHE U CKOPOCTh







XHMHYECKHX PeaKIu i

IIpaktuko-
OPUEHTUPOBAHHbIE
XapakTepuzoBaTh TEOPETUYECKHUE 3aJaHUS
BJIMSIHUE KOHLEHTPALNH Ha aHanu3 (GpakTopos,
pearupyommux BeeCcTB U | BIUAIOLMX HA U3MEHEHHE
TeMIepaTypsl Ha CKOPOCTH XUMHUYECKON
CKOPOCTh XUMUYECKUX peaxmun. [IpakTuko-
OK 01 | CkopocTh XUMHYECKHX peaxkuuin OPUEHTUPOBAHHBIC
5 | OKO02 | peaknuii. XumMu4yeckoe Xapakrepus3oBaTh 3a/1aHMs Ha IPUMEHEHHE
paBHOBecHE BIIUSIHUE U3MEHEHUS npuniuna Jle-llatense
KOHIEHTpALUH BEIIECTB, JUISL HAXOKICHUS
peakuuu cpeasl u HaIpaBJICHUS CMELCHUS
TEMIEpaTyphl Ha paBHOBECHUSI XUMUYECKON
CMEILEHNE XUMUYECKOTO peaxIy U aHaIHu3
paBHOBECHUS (akTOpOB, BIUAIOIINX HA
CMEIEHNE XUMHYECKOTO
paBHOBECUS
HccaenoBarh HCTHHHBIE
6 Pa3nen 6. PacTBopbl | pacTBOpHI € 3aJaHHBIMH
XapaKTepUCTHKAMH
1. 3agaun Ha
IPUTOTOBJICHHE
pPacTBOPOB.
2. [lpakTuko-
OK 01 OPUEHTUPOBAHHBIC
PaznuuaTh UCTUHHBIE
6.1 | OKO02 | Ilonsarue o pacTBopax PACTBOPEI pacyeTHbIe 3a1aHKs HA
JIMCTIEPCHBIE CUCTEMB,
HCII0JIb3YEMBIE B
OBITOBOY U
MPOU3BOJICTBEHHOM
JESTEIbHOCTH YeJI0BEKA
OK 01 " Hccnenosath GpU3HKO- JlaboparopHas pabota
6.2 OK 04 cClIeIoBanie XUMHYECKHUE CBONCTBA «[Ipurorosnenue
CBOICTB pacTBOpPOB
UCTHHHBIX PaCTBOPOB pacTBOpOB»
I IMpodeccnonaLHO-OpHEHTHPOBAHHOE cofiepKaHue (CoaepKaHue NPUKJIATHOTO
MOYJIsl)
OuennBartb
nocjeacTBHSA OLITOBOI .«
Paznen 7. . 3amuTa Keiica (¢
1 NIPOM3BO/ICTBEHHOI .
7 Xumus B obrry " AeAITeJbHOCTH YeJ10BeKa yuerom oyaymei N
NPOU3BOACTBEHHOM JR—— npodgeccHoHaIbHOI
AesITeJJbHOCTH YeJI0BeKa . NesITeJIbHOCTH)
IKO0JOTHYeCKOM
0e301aCHOCTH

OK 01 Xumusi B OBITY H
OK 02 .
OK 04 MIPOU3BOICTBEHHON
OK 07 JeSITeIIbHOCTH
YernoBeKa

O11eHMBATh MOCIEICTBHS
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIEATEIIBHOCTH YeJIOBEKA C
MO3UITNH SKOJIOTHIECKOM
0€30I1acHOCTH

Keiic (c yuerom Oymymieit
npodeccuoHaNIbHON
JeSTeIbHOCTH)
Bo3MoxHBIE TEMBI
KEHCOB:

1. Iloremienue kmuMara
M BEICBOOOXKICHUE
ra30BBIX THIPATOB CO JTHA







OKeaHa.

2. Bynymue Matepuaibi
JUISL aBHa-, MAIIUHO- U
PUOOPOCTPOCHHUS
3. HoBwie MaTepuambl st
COJIHEYHBIX OaTapei.
4. JlexapcTBa Ha OCHOBE
PaCTHTEIbHBIX
MpernapaTon

2. OueHka ocBOeHHMSI YMeHHMH ¥ 3HAHUH Y4eOHOM TN CHUNINHBI

[IpenmMeTOM OIEHKH CiIyX)aT yMEHUs W 3HaHus, npenycmorpenHbie OI'OC
CIIO u na ocHoBe ®I'OC COO mno aucuHUIUIMHE «XUMUA», HANpaBICHHBIE HA
dopmupoBanue kommereHIMA. OIEHKa OCYIIECTBISICTCS TMO3TAMHO: TEKYIIUH
TECTOBBI KOHTPOJIb MO TeMaM, 3alluTa Mpe3eHTanuid u auddepeHIInpoOBaHHbIHI
3a4er.

PesynbTaThl BBIIIOJTHECHH S NPaKTUUECKUX u BHEAYJIUTOPHBIX
CaMOCTOSITENIBHBIX Pa0OT, BKIIOYAIOIIME PEIICHUE 3a/1ay, CEMUHAPHI, BHITIOJHEHUE
NPaKTUYECKUX 33JJaHUI TaK K€ OLICHUBAIOTCS B MPOLIECCE TEKYIETO KOHTPOJIS.

Pa3paboTtan u uCnonb3yercs KOMIUIEKT TECTOBBIX 3aJlaHUil C MPUMEHEHUEM
IporpaMMbl TECTUPOBAHUS, KOTOPBIA TMO3BOJSET ONEPATUBHO OLIEHUTHh YPOBEHb
YCBOEHHUS MaTepuralia.

Texymuit KOHTPOJIb YCIIEBAEMOCTH MPENCTaBIsAECT COOON MPOBEPKY YCBOCHUS
yueOHOr0 MaTrepualia, peryjasipHO OCYHIECTBISEMYI0 Ha TPOTSKEHUH Kypca
oOyuenus. Bo Bpems npoBeaeHHS ~ Y4EOHBIX  3aHSITUH  JOTMOJHUTEIBHO
UCTIONB3YIOTCS ClenyIone GopmMbl TEKYIIEro KOHTPOJIS — YCTHBIM OMpOC, MpOBepKa
KOHCIIEKTOB, ITPOBEPKA CAMOCTOSTEIBHON PabOTHI.

[TpomexyTodyHas aTTecTaus O TUCIUTIINHE « XUMUSI» TPOBOAUTCS B (hopme
YCTHOT'O OIPOCa WM TECTUPOBAHUS U PEUICHUS MPAKTUYECKUX 3a]1a4.

CryneHTsl JomyckaroTcs K caade auddepeHIUpOBaHHOTO 3auera MpU
BHIMOJTHEHUM BCEX BHUJOB CaMOCTOSTENHHOM pabOThl, MPaKTUYECKUX paldoT,
NpeIyCMOTPEHHBIX paboyell mporpaMMoil yaeOHOM TUCIUTIITUHBL « XUMHUSI».

Pesynbrarel nuddepeHupoBaHHOrO 3a4eTa MPOMEKYTOUYHOM aTTeCTalUU 110
y4eOHON IUCHHILIMHE OTPAaXAIOTCAd B DK3aMEHAIMOHHOW (3a4eTHOW) BEIOMOCTH
(ITpunoxenue 1).

2.1. TunoBble 3aJaHKsI B TeCTOBOM (hopMe /1Jis1 OLEHKHU 3HAHUI

n/n | Bompocsl OTBeTH
1 | XuMHYECKUM DIIEMEHT - 3TO a) BUJI aTOMOB C OJJMHAKOBBIM 3apsiiOM
saapa,

0) sneKkTpoHEHTpaIbHAas YaCTHIIA,
COCTOSIIIAst U3 TIOJIOKUTETBHO
3apsHKEHHOI0 aTOMHOTO sI/Ipa U
OTPHUIATEIBHO 3aPSHKEHHBIX dJICKTPOHOB;
B) OTPHIIATEIHHO 3aPsKEHHBIH HOH;
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I') MOJIOKHUTEJIBbHO 3apsyKCHHBIM HOH.

2 | Slmpo aTroma COCTOUT W3 YaCTHUIL: a) HEUTPOHOB U JIEKTPOHOB
0) MPOTOHOB ¥ HEUTPOHOB
B) IPOTOHOB U AJICKTPOHOB
') HEUTPOHOB
3 | Dnextponnas gopmyna BHemHero | a)3S?
5JIEKTPOHHOTO CJIOS MarHus 0)3S%p’
B) 3S ?p?
r) 352
4 | IleppuoAMYHOCTH B U3BMEHEHUHU a) MeprUoIUYECKOTO TOBTOPEHUS YK Clia
CBOWMCTB XHMHUYECKUX DJIEMEHTOB | AJICKTPOHOB Ha BHEITHEM YPOBHE B
SBIISIETCS PE3YIBTATOM aToMme;
0) Bo3pacTanus 3apsja sapa;
B) BO3pacTaHMs YKCIIa JICKTPOHOB Ha
BHEIIHEM YPOBHE;
I') BO3pacTaHus 3apsja sjpa u yucia
DJICKTPOHOB HA BHEIIHEM YPOBHE
5 JIn coneil 1 OCHOBHBIX OKCHJIOB a) MOHHAas
XapakTepeH BU XUMUUYECKON 0) KOBaJIeHTHAs HEMOoJIIpHas
CBSI3U B) METaJTMYECKas
') KOBaJICHTHAs MOJIIpHAas
6 | AmoTponHbie MOAU(DUKALINHY - a) O2u O3
3TO 0) O2u SO2
B) O21 SO3
r) O2u CO2
7 | Peakuusi, ypaBHEHHE KOTOPOW a) COeJIMHEHUSI
Zn +2 HCI = ZnCl +H21 0) pasnoxeHus
OTHOCHTCS K PCAKITUSM: B) 3aMEIICHHUS
r) oOMeHa
8 | UcTtuHHBIC pacTBOPHI UMEIOT a) meree 1 am
pa3Mepbl AUCIIEPCHBIX YaCTHUIL 0) ot 1 10 100 M
B) 6ostee100 HM
r) paBao 100 HM
9 | Kucnots! umeroT Gpopmyiy a) CO2
0) H2CO3
B) K2COs
r) NaOH
10 | O6bém rasza Bogoposa, a) 22,4 n;
o0pa3yroImierocs mpu 0) 11;2 n;
B3aMMOJECUCTBUH [IUHKA MAacCOU B)1,12 n;
6,5 rpaMMOB C XJIOPOBOJOPOAHON | T) 2,24 1.

KUCJIOTOM 10 YPABHEHUIO PEAKIINHT
Zn +2 HCl = Zn Cl +H2?1

COCTAaBJISICT.




11



11 | AMdoTtepHble COEUHEHUS — 3TO a) KUCJIOTaMH;
COEJIMHEHUS, KOTOPhIE B 0) OCHOBaHHSIMH;
3aBHCHUMOCTH OT YCJIOBUI, B) KUCJIOTAMH U IEI0YaAMH;
B3aMMOJEHCTBYIOT C BEUIECTBAMH | I') MPOCTHIMU BELIECTBAMU
12 | CepHas KUCTIOTA U THIPOOKCH]T a) HERJIEKTPOIUTHI
HATpUs MPUMEHSIOTCS B 0) craOble AJIEKTPOIUTHI
aKKyMYJIATOPHBIX Oarapesix, Tak B) CHJIBHBIE DJICKTPOJIUTHI
KaK OHH: ') CPEHUE ANEKTPOJIUTHI
13 | IlpumeHeHne METAIOB B a) TBEPAOCTD
KauecTBE MPOBOJHMUKOB OCHOBAHO | 0) JIEKTPONPOBOTHOCTD
Ha CBOMCTBax B) IUIACTHYHOCTH
I') TEIJIONPOBOJIHOCTh
14 | CkopocTh XMMUYECKOU peakluu A) yBenM4YeHNH KOHLIEHTpaUU
TOPEHHS CEPhI B KUCIOPOJIE KUCII0po/1a
YMEHBIIAETCS MPU b) moBkIIIeHUN TEMITEpaTyphl
B) moHMXeHUH TeMITepaTyphl
') yBeIMYeHUN KOHIIEHTPAI[UH OKCH/1a
cepsl (4)
Bapuanrt 2
Ne | Bonpocsl OTtBeThI
n/n
1 DJIEMEHT AJIIOMHUHMH - TO A) metann
b) nepexoaHbIii
B) memeramnn
I') uHEPTHBIH
2 | ATOM COCTOWT M3 YaCTHUIL: a) HEUTPOHOB U JIEKTPOHOB
0) IPOTOHOB M HEHTPOHOB
B) IPOTOHOB U AJICKTPOHOB
T') U3 MOJOKHUTEIBHO 3aPSKEHHOTO
aTOMHOTO Si/Ipa U OTPULIATEIBHO
3apsKEHHBIX 3JIEKTPOHOB
3 | DnexTpoHHAast GOpMyIa BHEUITHETO a)3S!t
5JIEKTPOHHOTO CJIOS HATPUS 6)3S ?p°
B) 3S p?
r) 352
4 | B rmaBHBIX NOATPYIINAX C A) ocnabeBaror.
yBEJIMYEHUEM 3apsjia aapa b) He U3MEHSIIOTCS;
METaJUIMYECKUE CBOMCTBA B) ycunuBarorcs;
) U3MEHSIOTCS TIEPHOAMYCCKH.
5 | lIpocTeie BemecTBa, 00pa3oBaHHbIE A) KOBaJIeHTHAsI HETIOSIpHAS
HEMETAJlJIaMU, UMEIOT CBA3b b) xoBaneHTHas moyspHas
B) merammyeckas
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I') nonnas

6 | AoTpoIHbIe MOAU(UKALIUU - ITO a) rpaduT u anmas
0) rpadur u cepa
B) rpadut u dhocdop
r) rpadut U KpeMHUM
7 | Peakuus, ypaBHEHHE KOTOPOUN a) COCJIMHCHMUSI
2Fe(OH)3 = Fe; 03 +3H.0 - Q 0) pa3yioKeHus
OTHOCHUTCS K PEaKIUsIM: B) 3aMEIICHUS
r) oOMeHa
8 | CycneH3nn UMET pa3Mepbl a) meHee 1 HM
JUCITEPCHBIX YaCTHIL 0) ot 1 1o 100 um
B) 6011ee100 HM
r) paHo 100 Hm
9 | KucnoTHel OKCUJ YTIIEKHUCIIBIN Ta3 a) CO2
UMEIOT HopMyITy 0) H.CO:s
B) K2COs
r) NaOH
10 | OtHOCUTENBHASE MONEKYIsIpHAs Macca | A) 123;
Boabl H20 cocraBiser: b) 46;
B) 18;
I 44
11 | Ca He B3aUMOJIEHUCTBYET C a) CuCly
BEIECTBAMM: 6) HC1
B)NaCl
r) HO
12 | Cokpaménnomy nonnomy ypaBaenuto | A) Ca(OH), + H>SO4= CaSOs)
OH +H"= H,0 +2H,0
COOTBETCTBYET MOJIEKYJIIPHOE b) CaCO3 = CaO + CO2?
B) Ca(OH), +2H Cl = CaCl, + 2H,O
I') 2Fe(OH)3 = Fe2 03 +3H20
13 | CKuKEHHBIH Ta3 U KUIKUE A) MOIOIITUX PacTBOPOB;
YTJI€BOJOPOIbI MPUMEHSIOTCS B b) nis oxnaxaeHus: paaiuaTopos;
00CITy’KUBaHUU aBTOMOOUJIS B B) snextponutos;
Ka4yecCTBeE: ') roproyero
14 | PaBHOBECHME XMMHYECKOW PEAKIIUH A) IpUMEHEHHUH KaTalu3aropa
" NO+0:2N0:-Q b) yBennuenuu naBneHus
byzaer cMmemaTecsi B CTOpOHY B) ymenblieHun naBieHus
MPOJIYKTA PEAKIIMH TTPU I') moBbIlIEeHUU TEMITEpaTypPhI
15 | Texnuueckoe xkene30 NoJIy4aroT A) BreKTpoJIn3 coe

MCTOAOM

b) BoccTaHOBIIEHME KOKCOM U
OKCHJIOM YyTJIEpo/a U3 KeJIE3HbIX Py]
B) runpomeramnyprus

I") amromoTepMmust
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BapuanTt 3

No Bompocsr OTBeTHI
n/n
1 MeTtaisl - 3TO 37EMEHTHI, ATOMBI a) 1 — 2 snekTpoHa, J1erko OTAAIT UX;
KOTOPBIX Ha BHEITHEM yYPOBHE 0) Gosbiie 2 AIEKTPOHOB, MPUHIUMAIOT
UMEIOT ux;
B) 8 2JIEKTPOHOB;
r) 2 — 3 3NeKTpOHA U 00pa3yIoT
aM(dOTEepHBIC COCTUHEHUSI
2 3apsn sapa onpeaenseTcs A) NOpSAAKOBBIM HOMEPOM 3JIEMEHTA
b) aroMHOI MOJIEKYIISIpHOW Maccoi
AIIEMEHTa
B) xonuvecTBOM HEHTPOHOB
') HoMepoM neproia, B KOTOPOM
PAcCIOJIOKEH MIEMEHT
3 VYKa)KUTE 3JIEMEHT C JJIEKTPOHHOM a) hochop
KoHurypanueii 1% 2s? 2p® 3s? 3p° | 6) xy0p
B) Opom
I') AIIOMUHUI
4 B Manbix mepuomax ¢ ypenuueHuem | A) ociiabeBaror.
3apsija sapa MeTaIM4YecKue b) He U3MeHSOTCS;
CBOMCTBA B) ycunuBaroTcs;
') U3MEHSIOTCS IIEPUOTUIECKH.
3) XuMHUYecKas CBSI3b B MOJIEKYJIaX A) MOHHAs U KOBAJICHTHAsS
HUTpAaTa HATPHS U XJI0pa HeTIoNIIpHAas
COOTBETCTBEHHO! b) noHHas 1 KOBaJCHTHAS MOJIApHAS
B) MeTaymmueckast 1 KOBaJICHTHAs
noJspHas
') Metamnyeckas U KOBaJCHTHA
HETmoJsIpHas
6 AnnotponHbie MOAU(MUKALIAN - 3TO | a) KUCIOPOJ U 030H
0) KMCIIOPO U YTIIEKUCITBIH ra3
B) KHUCJIOPOJI U BOJIOPO/I
') KHCJIOPOJ M 30T
7 Ca(OH)2 + H2S04= CaS04| +2H20 | a) coenunenus
+Q 0) pasioxeHus
B) 3aMEIICHHS
r) oOMeHa
8 Kosmonaneie pacTBOpBI UMEIOT a) meHee 1 Hm
pa3Mepbl AUCTIEPCHBIX YaCTHI] 0) or 1 10 100 um
B) 00s1e¢100 HM
r) pasHo 100 HM
9 OcHoBanue umeet GopMymy a) CO2
0) Ho CO3
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B) K2COs
r) NaOH
10 CoxpallleHHOE HOHHOE YpaBHECHHUE A) Ca(OH), + H2SO4= CaS0s4]
peaKIuu HeHTpaIu3aui MEKIY +2H>0 +Q
TUAPOOKCUIOM KaJIbIUs U CEPHOU B) Ca?" + 20H +2H" +S04* =
KHUCJIOTOH - 3TO CaSOq4] + 2H,0+Q
B) Ca’* + 20H +2H" +2Cl =
Ca*" +2Cl1 -+ 2H,0+Q
') OH +H"=H,O+Q
11 KucCoTheI B3aMMOEHCTBYIOT € a) KHCIIOTaMH;
BEIIECTBAMU: 0) OCHOBaHUSIMH;
B) KHCJIOTaMH M IIEJIOYaMU;
') HeMeTaJJIaMU
12 OtHOcCHUTENbHAS MOJEKYISIpHAs A) 123; b) 44; B) 18; ') 46.
Macca yrieKHcioro rasa
CO; cocraBiserT:
13 PactBop comm kapOboHara HaTpus A) 111 MOMKHU JIBUTATENIs aBTOMOOMIIS
Na>CO3 npuMeHSIOT: b) nyis 3anuBKu B paguarop
B) niis 3apsanku akkymysTopa
") KaK TOTUIMBO
14 VYkaxuTe yciaoBHs, IPU KOTOPHIX A) IOHMKEHUE TEMIIEPATYPbI
paBHOBECHE CMeNIaeTcsi B CTOpoHy | b) moHukeHue naBiieHus
o0pa3oBaHMs aMMHUaKa B) ymeHbIlIeHe KOHIIEHTPAIUH
T N2+ 3H,2NHs + 92 kJIx WCXOIHBIX BEIIECTB
[') oTka3 oT KaTanu3aTropa
15. | CnnaBel kelne3a: YyTyH U CTallb A) BIEKTpOJINU3 COoJei
MOJIY4al0T METOJIOM b) BoccTaHOBNIEHHE KOKCOM U
OKCHUJIOM YTJIepOJia U3 JKEJIE3HbIX PY/I
B) rungpomerannyprus
I") anmroMoTepMust
Bapuanr 4
Ne n/m | Bommpocsl OTBeETHI
1 B HacTostimee BpeMsi OTKPBITO A)635) 100 B) 110T') 113
o011ee KOJIUYECTBO IIEMEHTOB
2 Yucno 3HEPreTHYeCKnX YpOBHEN B A) HOMEPOM MOATrPYNIIbI, B
aToMe OnpeesieTcs KOTOPOI HAXOAUTCS IEMEHT
b) HOMepoM mepuosa
B) mopsakoBeIM HOMEPOM
') aTOMHOH MOJIEKYJISIPHOM MacCoii
3 OnexTpoHHas (popmysa BHEIIHETO a)3S?t
5JIEKTPOHHOTO CJI0S YIIepoaa 6)4S ?p°
B) 2S %p?
r) 3S?2
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4 C yBenuueHueM 3apsja sjapa B A) ocnabeBartor.
TJIABHBIX MOATPYIIAX b) He uzmensiores;
HEMETAJUIMYECKHE CBOMCTBA B) ycunuparorcs;
") U3MEHSIOTCS TEPUOIUYECCKH.
5 HonHas cBsi3b XapaKTepHa A)HCIB)NaCIB) Ho IN) C
6 [TpuunHbBI AJIOTPOIHS YIJIEpoa A) pa3zHOE KOJIMYECTBO aTOMOB
b) pa3Hble KpucTayIMUecKHe
pEETKU
B) paznuuusg B cBolcTBax
I') pazauyHas TBEPAOCTH
7 N2+ 3H2 2NH3 + 92 xJIx a) HeoOpaTuMast
0) oOparumas
B) KaTaJquTHYeCKas
I') HeKaTaIUTHYECKas
8 DMYJIBCUH 3TO TPYOOIUCIIEPCHBIC a) meHee 1 HM
CUCTEMBI C pa3MepOM YaCTHII 6) ot 1 1o 100 um
B) 60s1ee100 HM
r) paBao 100 HM
9 AmboTepHbIE THIPOKCHIBI ITO a) CO2
6) H2COs
B) K2COs
r) AI(OH);
10 Macca okcujia Kajablus, A)2,81;b5)56T1;B)28 ;1) 5,6T.
00pa3yomerocs Mpu paszioKeHUN
KapOoHara KajbIius maccoi 50 r?
CaCO3 = CaO + CO21
11 OKHUCIUTEIIBHO — A) Ca(OH)2 + HoSO4= CaS04]|
BOCCTAHOBUTEJIbHbBIE PEAKIIUU +2H,0 +Q
b) CaCO; = CaO + CO21
B) Ca(OH), +2H Cl = CaCl, +
2H0O
F) C>H4 + H,O = C;Hs OH
12 Cpena kucinas B pacTBOpe A) NaOH
b) HC1
B) NaCl
) NaNOs
13 Mertain — ocHOBa YEPHBIX CIIaBOB | A) Mellb
b) 30m0T10
B) xeneso
") marunmii
14 CKOpOCTh XMMUUYECKOUN pEaKIUU A) yBeIMYEHUU KOHIEHTPAIUU

TOPEHUS CepPbl B KUCIOPOJIE
2S + 302 = 2803

YMEHBIIAETCS [PU

KHCII0poia
b) noBbIIEHUN TEMITEpATYpPhI
B) noHumxeHnun temMneparypsl
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') yBeTMYeHUN KOHIICHTPAIHH
okcua cepsl (4)
15 [IpupoaHbIM CBIPBEM IS A) U3BECTHSIK
MPOMBIIIIIEHHOTO MPOU3BOJICTBA b) kuciopon
HeraméHoi u3Bectu (OKcHaa B) ruapokcu Kanblus
KaJIBITHSI) CITY)KUT ') cynbbaT Kambius
Bapuant 5
Ne n/m | Bonpocsr OTtBeThl
1 BoceMyto rpyminy riaBHyro A) MeTabl
MOJICPYIIY 00Pa3yIOT IIEMEHTHI b) Hemetaib
B) nepexonnble
") nuHepTHBIC
2 N30TOMBI ]1EMEHTOB UMEIOT A) 0IJMHAKOBOE YMCII0O HEUTPOHOB
b) onunakoBoe MaccoBoe 4KCIIO
B) pa3Hoe 4nciio HeUTPOHOB
I") pasHoe YnciIo NPOTOHOB
3 OnexTpoHHas Gpopmysia BHEIIHETO a)3S'!
3JIEKTPOHHOIO CJI0s Opoma 6)4S %p’
B) 3S ?p?
r) 3S?2
4 B nepuonax ¢ yBenuueHnueM 3apsaga | A) ociiabeBaror.
SIpa HEMETAJUIMYECKUE CBOMCTBA b) He nu3mensoTCs;
B) ycunusarorcs;
") I3MEHSFOTCS IIEPHOTHICCKH.
5 Jljig MeTasioB XapakTepeH BU/I A) MoHHas
XUMHUYECKOMN CBSI3H b) koBanieHTHas HENOJISIpHAS
B) KOBAJICHTHAsI MOJIIPHAs
') METAJTMYECKast
6 SIBneHne CymecTBOBaHUS A) aacopbius
HECKOJIbKUX BEIIECTB , b) uzomepus
00pa30BaHHBIX OJIHUM BJIIEMEHTOM, B) romonorus
HAa3bIBACTCS ") u3omepust
7 Peakuus coequnenus, oopatumas, Karai.
AK30TEPMHUUECKas, KaTaTuTHUECKasI "A) N2+ 3H22NH; + Q
b) CaCO;3 = CaO + CO217- Q
B) 2Fe(OH)3 = Fe2O3 +3H>0 - Q
') Zn +2 HCl = ZnCl, +H27 + Q
8 Cwmor - 3T0 aucrepcHasl CUCTEMA, A) Ipy COUETaHUM MBLIEBBIX
oOpazytoriasicst B arMochepe YaCTHI] U Karellb TYMaHa;
b) npu pacTBopeHun TBEPABIX
YacTHI] B BOJIE;
B) npu nepemenmBanuu Macen B
BOJIE;
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') npu iepeMenIMBaHuy TBEPIBIX
YaCTHUI[ MEXAY co00M
9 Coib - 310 a) CO2
0) H2COs3
B) K2COs
r) Al(OH)s
10 Macca oxcuaa KajabIus, A)2,81;5)56T;B)28 ;1) 5,6T.
00pa3yronierocs mpu pasioKeHUn
KapOOHaTa KajbI[Us Maccou 5 r?
CaCOs3 = Ca0 + CO21
11 [I[€noumn B3aUMOIEHCTBYIO C a) KUCIIOTaMH;
BEIIECTBAMHU 0) OCHOBaHHSIMH;
B) KMCJIOTaMH U IIEJI0YaMH;
) METAJJIaMU
12 Heanextposutsl - 310 A) xnopuj HaTpus
b) cepnas xuciora
B) ruppokcun HaTpus
') Gensun
13 CriaBel B aBTOMOOMIIECTPOCHUH A) muH
[IPUMEHSIOT ISl IPOU3BOJICTBA b) 1060BBIX CTEKOI
B) neraneii nBurareis
I') ynuioTHuTENEH
14 [Tpu yBenM4eHUN KOHIIEHTPAIIUU A) 1,5 paza
okcuja azora(2) B 3 pasa ckopocth | b) 3 pasa
peaKuu B) 6 pa3
2NO + O2 = 2NO2 I') 9 pa3
YBEJIMYUTCS B
15 [I{esr0uHBIE METAJIIBI M TAJIOTEHBI A) snekTponus
MOJY4YaloT METOI0M b) BoccTaHOBIIEHHE KOKCOM
B) runpometamnyprs
I') amromorepMmus
OTBeThbI
TectoBoe | Bapumant Ne | Bapuant Bapuant Bapuant | Bapuant Ne
3aJaHue 1 Ne 2 Ne 3 Ne 4 5
1 a 0 a r r
2 ] r a 0 B
3 r a 0 B 0
4 a B a B B
5 a a a a r
6 a a a 0 r
7 B 0 r 0 0
8 a B 0 B a
9 0 a r r 0
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10 r B 0 B a
11 B r 0 0 a
12 B B r 0 r
13 0 r a B B
14 0 r a 0 B
15 r r 0 a r

2.2. 3anaHus A5 BHITNOJHEHUS MPAKTHYECKUX padoT
[pakTHyeckue 3agaHus
Tema 1.1. OcHOBHDBIC MOHATHS H 3aKOHBI XUMHH.
Paccunraiite maccoByto oo (%) 11 mepBoro j1eMeHTa B BEIIECTBE:

dopmyJia BeLecTsa.
CO2, H2S;

NH3, H3PO4;

CH4, H20;
Na2S04, Na2S;
NO3, HBr;

K2Si03 ,Ca(OH)2
Pewmnre 3amaun.
1.PaccunTaiite, Kakoe Koau4ecTBO(N) YIJIIEKUCIOro Tra3a MOJyYUTCS NPU CrOpaHWH
or yris (C).

2.CKOJIBKO JTUTPOB BOJI0po/a (H.y.) Cropesio, eciim 00pa3oBanoch 72 T BOJbI?
3.Kakoe konm4ecTBO BemecTBa BOJAOPO/Ia BRIICIUTCS MPH B3aUMOICHCTBUHM MarHus
C COJISTHOM KucioTON Maccoi 146 r?

4.Kakoit 00beM Kucnoposa (H.y.) HyXKeH Uil COKUTaHus cepbl Maccoi 6,4 r mo SO2.
5.Kakas macca rugpokcuia HaTpus mOTpeOyeTcst A IpeBpaieHus cyabdara Meau
(1) maccoit 16 r B rugpokcun meau (11)?

6. mapokcua amoOMUHHS Maccod 7,8 T pacTBOPWIM B CONsHON kuciore. Kakas
Macca COJIM TPy ATOM 00pa3oBaach

7/.KakoBa macca HuTpara Meau, OOpa3ylrollerocss Npu B3aMMOJEHCTBUU OKCUAA
meau(ll) Maccoit 4r ¢ a30THOM KHCIOTON?

8.Kakoe konmuectBo BemectBa (N) BOJABI MOXHO TOJIYYUTh, €CIH CKEUb 3 MOJIb ra3a
BOJIOPOJA.

9.Kakoit 00beM Kuciaopoja (H.y.) moTpedyeTcs Ui CKUraHus 2,47 MarHus?
10.CkoybkO JIUTPOB BOAOPOAa (H.Yy.)MOXKHO TOJYYHUTh TPHU JACHCTBUHM H30BITKA
pa30aBICHHON CEPHOU KUCIOTHI HA IIUHK Maccoil 24r?

11.Xnopun watpus pearupyer ¢ 17 1 HuTpata cepebpa. Haiitu wmaccy
00pa30BaBIIErocs OcajKa.

12.Beraucnute Maccy ocaaka, MoTydeHHOTO JEHCTBHEM PacTBOPA, COAEpIKaIIero St
THPOKCH/IA HATpHUs ¢ pacTBopoM cynbdara meau(ll).

Tema 1.2. Ilepuoauyeckuii 3akon u Ilepuoamyeckasi cucreMa XHMHYECKHX
yjemeHToB /.. MeHaeneeBa u cTpoeHU e aTOMA.
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[Tonp3ysich mnepuoguyeckoil Tabnuiel, JailTe XapaKTepUCTHUKY XUMHUYECKUM
3JIEMEHTaM I10 IJIaHYy:

1.Ha3BaHue XMMUYECKOTO 3JIEMEHTA.

2. XuMUYeCcKui 3HaK, OTHOCHTEIbHAS aTOMHast Macca (Ar) XUMHYECKOTO dIIEMEHTA.
3.IlopsiiKOBBI HOMEP XUMUYECKOTO AJIEMEHTA.

4.Homep niepuona (Oonpmioit 4-7 unu Mansii 1-3).

5.Homep rpymmsl, moarpynma (riaaBHas «A» uin mobouHas «b»).

6.CoctaB aToMa: YKCIIO 3JIEKTPOHOB, YUCIO MPOTOHOB, YUCIO HEUTPOHOB.

7. Bun anemenra (S, p, d, ).

8.Cxema crpoeHHs aroma (pacmpelelieHue 3JICKTPOHOB II0 JHEPrOypOBHIM),
3aBEpIIEHHOCTb BHEIIHETO YPOBHS.

9.071eKkTpoHHAs U INEKTPOHHO-Tpadudeckas GopMyiIbl CTPOCHHUS aTOMa.

10.Metamn unu HeMeTaII

11.Beicmii okcug (TOJIBKO IS S, P).

12.JIerydee BOIOPOTHOE COSTUHEHUE (TOIBKO JIS S, P).

Ha3BaHne XMMHUYECKOro JIeMEHTA.

cepa, aIlOMMHMI;

dbochop, Kanuii;

HaTpH, KEJE30;

IIUHK, Oapwii;

KaJIbIIUH, MEJb,

Mariui, KuciIopoJ

Tema 1.3. CTpoeHue BelecTna.
OmnpeneneHre TUIIOB XUMUYECKOW CBSI3U Y BEIIECTB.

dopmyJia BELIECTBA.:

Fe203,N2,NaBr,S02,NH4Cl,Bal2,AsH3,K20,F2

PCI3,HF,Mn203,CI2,P12,CO2,H2S,PbCl4,Fe2S3,Br2

KOH,Br2,Zn0,AlBr3,H20,CuCIl,HBr,C0O2,Cr203,12

Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,Cr0, 12

MgCl2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2

Ca3N2, 02, SO3, HBr, AI2S3, CuSn(cmnas),
Mn203,CI2, PI2

Pacnpenenuts BemiecTBa B TaOIUIY TIO TUITY XUMHUYECKOM CBS3H.

HNonnasa | KoBanentnas | Kopasentnaa | Meraaandeckas
CBA3b noJIsipHast HeNoJIsIpHAs

Pemure 3amauun.

1.Kakoit o0beM (H.y.) YIJIEKHCJIOTO Ta3a MOXKHO IOJYYUTh HPH TEPMHYECKOM
pasnoxkernu 200 r m3BectHska CaCO3, comepxkamniero 20% mpumeceit?

2.50 T a3ora, comepxamero 5% npumecei, pearupyeT ¢ BoJOpoaoM. Paccuuraiite
Maccy nosydenroro ammuaka NH3.
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3.Kakas macca CaO o6pasyercs mnpu oOxure 400 kr wusBectHsika CaCO3,
conepskamiero 6% npumeceii?

4.Kakori 00béM (1) okcuaa yriaepoaa (IV) (a.y.) momyuutcs npu oGxure 500 r
m3BectHsaka CaCO3, comepxamero 8% mpumeceii.

5.0npenenure KoaumdecTBO BemiectBa (Mojb) okcuaa yriaepoxa (IV), koropsie
MOKHO Tony4uTh npu paznoxeHun 350 r uzBectHsika CaCO3, coxpepxaiero 5%
npuMecei (H.y.).

6.0mnpenenute KoauuecTBO BemnectBa (Mojab) okcuma yriaepoxa (IV), koropsie
MOKHO TonyuuTh npu paznoxeHun 350 r uzBectHsika CaCO3, coxpepxaiero 5%
npumecei (H.y.).

Tema 1.4. Boga. PacTBopbl. DiIeKTPOJNTHYECKAS TUCCOIUAIUS.

Pewmnre 3amaun.

1.Nmeetcs pactBOop xyopuaa HaTpus Maccoir 250 r, B xotopoM coaepxutcs S0 r
XJIOpU/Ia HATPUS. BeraucinTe MaccoByIO JOJIO COJIM B 3TOM PACTBODE.

2.Nmeetrcs 30%-HbIN pacTBOpP a30THOW KHUCIOTHL. BpIUMCINTE Maccy KHUCITOTHI,
conepxanieiicsa B 200 r Takoro pactBopa.

3.CKOIbKO TpaMMOB THIIPOKCHAA HATpus comepxkutcs B 150 r pacTBopa ¢ MaccoBoi
JoJiel TuApoKcHaa HaTpust B HEM 6%07

4.Caxap maccoit 90 r pacrBopunu B 500 r Bogbl. Berumcnure mMaccoByro 0O
caxapa B IMOJyYUBIIEMCS PacTBOpE.

5.KakoBa macca cepHoii kuciotsl, conepxariieiicsa B 200 r 7%-Horo ee pacTtBopa.
6.Kakas macca as mpurotosiieHus 5%-Horo pacTBopa xjiopuaa HaTpus maccoi 120
I IOTpedyeTCs COoNu.

7.HanmummTe ypaBHEHUS TUCCONMUANNH CIAEAYIONUX dJIEKTPOJUTOB:

1) H3PO4; NH40H; 2) CaCl2; Al2(S04)3;

3) Zn(OH)2; MgClI2; 4) Cr(OH)3; CuS0O4;

5) Fe(OH)3; MgS04; 6) H2S04; Fe(OH)2

8. Jlomumnte ypaBHEHUS PEaKIUi, COCTAaBbTE K HUM HOHHBIC YPABHCHHUS:

1) CaCO3+HCl— KOH+H2S04— ;

2)AI(OH)3+KOH— CaCl2+Na3P04— ;

3)Na2SiO3+HCl— H2SiO3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCl— HCI+Ba(OH)2— ;

6) Al2(SO4)3+NaOH— AI(OH)3+HCIl—

Tema 1.5. Knnaccupukanusa HeopraHm4ecKux coeJMHEHUIl U UX CBOIiCTBA.
Pemure 3amaun.

Bapuant Nel

1. Kakue coenuHeHus HasbiBatoTcs okcuaamu? Kakue w3 NMpUBEIEHHBIX OKCHJIOB
Fe203, CrO3, NO2, P205, MnO, MnO2 sBagiorca KUCIOTHRIMH? Hamummre
YPAaBHEHHUS PEAKIUI B3aUMOJAEHCTBUS KUCIOTHBIX OKCUJIOB CO IIEIOYaAMH.

2. Hanmummte ypaBHEHHUS peakiuid, ¢ MOMOIIbID KOTOPBIX MOYKHO OCYIIECTBUTH
CIeAYIOUIUE MPEBPAIICHUS

Fe—Fe203+HCI —-?—Fe(OH)3—Fe2(S0O4)3.
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3. HanumuTe ypaBHEeHUs peakuuil B3aMMOJEHUCTBUA TMAPOKCUAA KAIbIHSA C CEPHOI
KUCJIOTOM, TMPUBOASIIMX K OOpa30BaHUIO CpPEIHEH, KUCIONH W OCHOBHOW COJIEH.
Ha3zoBuTe nosnydeHHble COJU.

4. Kakoit o0beM raza (H.y.) BBIICIHTCS, €CIM K pacTBOpPY KapOoHata Harpws,
npuiuTh 400 r a30THOM KHCIOTHI ¢ MaccoBOM goiei kucimoTel 20%7?

Bapuant Ne2

1. Kakme BemecTBa Ha3pIBAIOTCS OCHOBaHWUsMH? Hamummre  Qopmyibl
THJIPOKCUJIOB, KOTOPBIE COOTBETCTBYIOT okcuaam: MgO, Fe203, CrO, Mn203, SnO.
Hanwmmwre ypaBHEHUS peakInii B3aMMOJICHCTBUS UX C KUCIOTaMHU.

2. Hanummte ypaBHEHUS peakiuid, ¢ MOMOIIBI KOTOPBIX MOYKHO OCYIIECTBUTH
ClIeIyIoIINe MPeBpaIICHUS

Al—AI203 +H2S04—?—AI(OH)3 +NaOH—?—AICI3.

3. C KakuMH M3 MEPEUYHCICHHBIX BEUIECTB MOXKET B3aMMOJICHCTBOBATh THUIPOKCHU]L
KaJIbITHS:

a) oxcua marHus, 0) okcuna yriepona (IV), B) cynsdar menu(Il), T) dochopnas
KUCIIOTA, J1) THAPOCYIb(AT Kajblius, ¢) THAPOKAapOOHAT MarHus.

Harnumure ypaBHEHUs: COOTBETCTBYIOUIUX PEAKIUH.

4.0mpenenute Maccy ocajaka, KoTopas oOpasyercs mpu ciuBaHuu 15 T 5%-HOro
pacTBopa xsopuaa 6apus ¢ pacTBOpoMm cyib(ara dapus.

Bapuant Ne3

1. Kakue BemiectBa Ha3bIBatoTCs cosiMu? Kakue HOBBIE COJIM MOXHO TOTYYUTH IPU
B3aUMOJICHCTBUH HIDKE npuBeAeHHBIX coneii: CuSO4; AgNO3; K3P04; BaCl2?

2. Hanmummre ypaBHEHHUS peaknuid, ¢ MOMOIIBI KOTOPBIX MOKHO OCYIIECTBUTH
CIIeAYIOUINE PEBPALCHUS :

Cu—CuClI2 +NaOH —»?—Cu(HS04)2—?—CuO

3. YkaxuTe, ¢ KaKUMHU W3 TICPEUMCIICHHBIX BEIIECTB MOKET B3aUMOJICHCTBOBATH
cepHas kuciora: a) okcun yriaepoga (IV); 0) kanabuuii; B) HUTpAT Oapus; T) OKCH
xenesza(lll); o) rumpokcua arOMUHUS; €) CYIb(AT THAPOKCOKATBIIHUS.

Hanumure ypaBHEHU COOTBETCTBYIOUIUX PEAKIIUH.

4.Kakag macca HUTpara UHKa 00pasyercs MpH B3aWMOJCHCTBUU OKCHJA IIMHKA CO
100 r 10%-HoT0 pacTBOpa a30THOM KHCIOTHI?

Bapunant Ned

1.Kakue BemiecTBa HasbIBaloTCs kucinoramu? Hamummrte GopMymnbl CleTyIONINX
KHCTIOT!

a) ¢ochopHOi, 0) XJIOPHOU, B) XJIOPOBOJOPOMHOM, I') XpPOMOBOMH, 1) CEpHOM, ¢)
OOpHOIA.

2. Hanmummre ypaBHEHUS peaknuid, ¢ MOMOIIBI KOTOPBIX MOYKHO OCYIIECTBUTH
ClIeIyIolINe MPeBpaIlCHUS

Mg -MgS0O4 + KOH —»? —-(MgOH)2504 -MgS04— —MgCO3

3. Hanumure ypaBHEeHUs peakinii B3aUMOJEHCTBUS THIPOKCHIA KAJIBIH C CEPHOU
KUCJIOTOM, MPUBOIAIIMX K OOpa30BaHUIO CpEAHEH, KUCIOW M OCHOBHOM COJIH.
Ha3zoBuTe nony4deHHbie COu.

4.Cmumu 40 r 10%-Horo pactBopa CEepHOW KUCIOTHI C pacTBOPOM HHUTpara Oapus.
PaccuuTaiite Mmaccy oOpa3oBaBIerocs ocaaka.

Bapuant Neb
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1. Kakue conmu Ha3bpiBalOTCS OCHOBHbIMU? Hamumure ypaBHEHHMS peakiui
MOJIyYCHUS] BO3MOMKHBIX OCHOBHBIX coyieii u3 ruapokcuaa xkenesa (L) wu
IIPEBPALICHUS UX B CPEJHIOIO COJIb.

2. HamumuTe ypaBHEHHS PEaKIUi, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBUTH
CJIEYIOIINE NTPEBPALLICHHUS

CaCO3— CaO— Ca (H2P0O4)2—CaHP0O4—Ca3(P0O4)2 +H2S04 —?

3. Hanmummre ypaBHeHHS peaknuid, TOKa3bIBAIOMINX KUCIOTHBIN XapaKTep OKCHIOB:
Se02, SO3, Mn207, P205, CrOa3.

4K pactBopy cynbdara xene3a (1) npumumu 200 r 3%-Horo pacTBOpa ruApOKCUIA
HaTpus. Beruucinre Maccy 00pa3oBaBLIETOCS OCAIKA.

Tema 1.6. XumMuyeckune peakumnu.
1.PaccraBbTe K03 (HUIUEHTH B yPABHEHUAX PEAKIIUN U OMPEACIUTE TUIIBI PEAKITUN |
CaCl2 + Na2C0O3 — CaCO3 + NaCl;
Ca + HCl —CaCl2 + H21 ;

Fe + H20 — H21 + Fe203;

Fe + H20 — Fe304 + H2;

CaCO3— CaO + CO271;

Mg + HCI — H21 + MgClI2;

BaCl2 + Na2CO3 — CaCO3 + NacCl;
NaBr + CI2 — NaCl + Br2;
PCI3+CI2 — PCI5;

NO + 02 —NOZ2,

CuCI2 + NaOH — Cu(OH)2 + NaCl ;
Fe203 + H2 — Fe + H20 ;

CaCl2 + NaOH — Ca(OH)2 + NacCl,
H2 + 02 — H20;

Zn+ CuCl2 — Cu + ZnCI2 ;

NH3 — N2 + H2 ;

Cu+S—Cus;

AgF + NaCl — AgCl + NaF ;

2. CocTaBbTe YypaBHEHUS XMMHYECKHUX pEaKIud IO ONHCAHUIO, PACCTaBbTE
KO3 (OUIUEHTHI, ONPENETUTE TUIIBI PEAKIIHI:

1.ruapoxcu xene3a (I1) paznaraercs npu HarpeBanuu Ha okcup xeine3a (1) u Boxy;
2.CEepHUCTAsl KHUCIOTAa B3aUMOJIEUCTBYET C THAPOKCUIOM HaTpus ¢ oOpa3oBaHUEM
Cylb(uTa HATPUS U BOJBI;

3.KalblUi B3aMMOJEHCTBYET C COJISIHOM KUCJIOT ¢ 00pa30BaHUEM XJIOPUIA KATbIIUS
1 rasza Bojgopoaa (H21);

4.7UTHH pearupyeT ¢ BOJOW W TPU ITOM OOpa3yloTCs THUAPOKCH]I JHUTUS U Ta3-
Bogopon (H21);

5.xmopun xeneza(ll) B3aumomelcTBYyeT ¢ aTlOMUHHEM C OOpa3OBaHUEM XJIOpHIA
ATIOMHUHHUS ¥ JKEJIe3a;

6.cynbdar HaTpUsd pearupyer ¢ HUTpATOM Oapusi M MPHU 3TOM IMOIY4aeTCs HUTPAT
HaTpus U cynabdar 6apus;
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7.0kcua azota (V) pearupyer ¢ BOJOH U MOJy4YaeTcs a30THas KMCIIOTa,

8.xopun pryru (1) pasnaraercst Ha CBETy M MPH 3TOM 00pa3yroTCs cepedpo U XJIop
(CI2);

9.okcun pocdopa (V) pearupyet ¢ BoJol U moiaydaercs GochopHas KUCIOTa,

10. cepoBogopoaHas KMCIOTA + THAPOKCU Oapust — cynbdua 6apus + Boja ;
11.cunMKar KaabIus - OKCUA Kanbiius + okcua kpemuus (1V);

12.ocdat xanus + cepuas kucinora — GochopHas Kuciora + cynbdar Kanug;

13. cunmkar kanus + a30THas KUCJIOTa — KpEMHUEBAs KUCIOTa + HUTPAT KaJus,
14.consHas KAcaoTa + THAPOKCHI IMHKA — BOJA + XJIOPH/I IINHKA;

15.cynedut xenesa (1) — oxcun xenesa (1) + oxcun cepsr (1V);

16. Hutpur cepebpa + Opomun 6apus — 6pomusa cepedpa + HUTPUT Oapwusl.

3. Merogom »snexTpoHHOTo OanaHca moaOepute KOI(DQUIMEHTHI, YKaKUTE
OKHCITUTEIh u BOCCTaHOBHTEIh st CIIETYIOIIIX OKHCITUTEIIHHO-
BOCCTAHOBHMTEIbHBIX PEAKIUI:

YpaBHEHHE XUMUYECKON PEAKIINU

Cu+HNO3—Cu (NO3)2+NO+H20;
HBr+H2S04—Br2+S02+H20;
KCIO—-KCIO3+KClI:;

Na2SO3—Na2S+Na2S04;
KCI+KMn0O4+H2S04—CI2+KCI+MnS0O4+H20:;
Zn+HNO3—Zn (NO3)2+N20+H20;

Ag+HNO3—AgNO3+NO+H20;
KMnO4+H2S+
H2S04—K2S504+S+MnSO4+H20;
HIO3+HI—12+H20;

HCIO4+H2S0O3—HCI+H2S04;
NH3+02—-NO+H20;
Cu+HNO3—Cu (NO3)2+NO+H20;

KMnO4+HCI—KCI+CI2+MnCI2+H20;
H2S+HIO3—S+12+H20:
Fe+HNO3—Fe (NO3)3+N2+H?20;

SiO2+HF—SiF4+02;
Nal+NalO3+H2S04—12+Na2S04+H20:;
Mg+HNO3—Mg (NO3)2+NH4NO3+H20;

4. PemmTe 3amaun.

1.Ilpu coenunenuu 4,2 T xeje3a ¢ CEPOU BBIASITMIACH TEIUIOTA, COOTBETCTBYIOIIAS
7,15 /. CocTaBbTe TEPMOXUMHUUYECKOE YPABHCHHUE dTOW PEAKIIHH.

2. TepMOXUMHYECKOE YPAaBHCHHUE PEAKIIUH PA3JIOKEHUS U3BECTHIKA'

CaCO3— CaO+CO2 — 157 k/Ix. Kakoe koiMuecTBO TEIJIOTHI 3aTPayMBAETCS Ha
paznoxenue 20 T u3BeCTHIKA?

3.Ilpu cxxuranum 6,5 T IIMHKA BBIIETUJIACH TEIIOTa, cooTBeTcTBYMOmAas 34,8 xJIxk.
CocTaBbTe TEPMOXHUMHYECKOE YPAaBHCHHE 3TOM PEaKIIHH.
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4. TepMOXUMHUYECKOE ypaBHEHHE peaxiun TOpEHUS
dochopa:4P+502—2P205 +3010 x/Ix. CKONBKO TEIUIOTHI BBIJCIUTCS IPH
cropanuu 31 r pocdopa?

5.I0pu coenunenun 18 r amoMuHUSA ¢ KUCIOPOIOM BbiaenseTcs 547 /[ TermmnoTsl.
CocTaBbTe TEPMOXUMHYECKOE YPABHEHHE 3TON PEaAKIIHH.

6.Tepmoxumuueckoe ypaBHeHue peakiuu okcuaa meau (1) ¢ consHol KMCIOTOM:
CuO + 2HCl— CuCI2+H20 +63,6 x/I:x. Kakoe KOMMYECTBO TEIJIOTHI BBIACIUTCS
npu pactBopenun 200 T okcuga MEAH C CONITHON KUCTOTOM?

7Ilpu cxuranuu 6,08 r marHus BbIIEIWIACh TEIJIOTA, COOTBETCTBYMOmIass 152,5
k/[x. CocTaBpTe TEPMOXUMHUYECKOE YPaBHEHNE 00pa30BaHUs OKCHIa MarHUsI.
8.TepMoxuMHYECKO€ YpaBHEHHE PEAKIIMU TOPEHUS dTUJICHA!

C2H4 + 302— 2C0O2+2H20 +1400 k/I>x. Kakoe KOJIMYECTBO TEIJIOTHI BBIIEIHATCS,
eciu B peakuuto Betynuio 336 i (H.y) kuciopoja?

9. TepMoXuMHYECKOE YPAaBHCHHUE PEAKIIUK TOPEHUS dTHIICHA !

C2H4 + 302— 2C0O2+2H20 +1400 k/I>x. Kakoe KOJIMYECTBO TEIIOTHI BBIIEIIATCS,
€CJIM B peakluio BCTynuiao 1 Moib kuciopoaa?

10.I1pu coenunenuu 4,2 r xeye3a ¢ cepoi BbAEIUIACH TEIUIOTA, COOTBETCTBYIOIAS
7,15 x]JIx. CocTaBbTE TEPMOXUMHUYECKOE YPABHEHUE ATOM pPEAKIUU.
11.TepmoxumMuyeckoe ypaBHEHUE PEAKIMU Pa3I0KEHUS N3BECTHIKA!

CaCO3— CaO+CO2 — 157 k/lx. Kakoe KOIMYeCTBO TEIJIOTHI 3aTpayMBaeTCs Ha
paznoxenue 20 T u3BECTHIKA?

12.1lpu cxxuranuu 6,5 T MMHKA BBIACIMIIACH TEIJIOTA, COOTBETCTBYOMAs 34,8 kXK.
CocTaBbTe TEPMOXHUMHYECKOE YPAaBHCHHE 3TOM PEaKIIHH.

Tema 1.7. MeTasibl 1 HEMETAJIBI.

1.Hanwmmte ypaBHEHHS pPEaKIMi, C TOMOIIBID KOTOPBIX MOKHO OCYIIECTBHTH
IpeBpaIIeHUS:

C0O2—-MgC0O3—Mg (HCO3)2—MgCO3

Al-AlI203—-AICI3—AI(OH)3—AI203
P—P205—H3P04—Na3P04—Ca3(P04)2
Zn—2ZnCIl2—2Zn(OH)2—Zn0—2Zn(N0O3)2

Cu -»CuO—CuCIl2—Cu(OH)2—CuO—Cu
N205—HNO3—Fe(NO3)2—Fe(OH)2—FeS—FeSO4

2. JlaiiTe XapakKTepUCTUKY METAJIaM U HEMETaIaM I10 TUTaHy:

a) MoJjoxeHue xumuueckoro snementa B [ICX3;

0) 0COOEHHOCTH CTPOCHHS aToMa;

B) (H3MUECKUE CBOMCTBA XMMHYECKOTO dJIEMEHTA U UX MPHYUNHBL;

I') XUMUYECKUE CBOMCTBA DJIEMEHTA U UX MPUYHMHBI (3aMKUcaTh YPABHEHUS PEAKIHUM K
Ka)XZIOMY CBOWCTBY);

1) TIOJYYCHHE |

€) IpUMEHEHHUE.

Hassanue metaiia: | Ha3sBauue
HEMETAJIJIA.

KaJbI{M1, MATHUM; cepa, KUCJI0pO;
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HaTpHUi, Oapuii; yIJ€poJi, BOAOPOJI;
KeJe30, Kaaui; a3oT, XJIOp;
ATIOMUHMH, IIUHK, dTop, dpocdop;
JIUTUHN, HUKEIIb; OpowMm, Ko,

MeJlb, KeJe30; KHCJIOPOJI, XJIOP

Tema 2.1. OcHOBHbIe NOHSITHS OPraHWYECKOW XMMHH M TEOPHSl CTPOEHMS
OPraHMYecKHUX COeAMHEHU.

1.CocTaBuTh NOJHYIO U KPATKYIO CTpYKTypHBIE hopmynsl C3HS.

2.CocraButhb hopmyisl usomepo C5H12, C6H14, C8HI8,C7H16.

3.CoctaBuTh (POPMYIIBI ABYX TOMOJIOIOB JJIsl BEHIECTBA, UMEIOIIETO CTPOCHHE:!

CH,~CH-CH,~CH,~CH, (CH,,).
|

CH,
4.Cpezm_ CIEAYIOIMMX COCTUHEHUN HAMIUTE U30MEPHI:
g
a) CH;~CH,~CH,~CH;; 6) CH;~CH—CHy; 5) CH~C—CH;;
CH, CH,

) CH,~CH,~CH—CH,

CH,

5. Jlns BemectBa, umeromero crpoenne. CH3 — CH (CH3) — CH3, cocraBbTe
GopMyIBI OJHOTO HM30MEpa M JBYX TOMOJIOTOB. JlaliTe ompeneicHHe u3oMepa |
roMoJIora.

6.1lns BemectBa, mmetomero crpoenne: CH3 — CH(CH3)- CH2 - CH(CH3) —

CH3, cocraBbsTe hopMyIibl OHOTO U30MEpa U JBYX TOMOJIOTOB.

Tema 2.2. Yri1eBo0pOAbI U UX NPUPOAHBbIE HCTOYHUKH.

3aganue 1.CocraBieHue CTPYKTYpHBIX (OpPMYJ]T TOMOJIOTOB U  HU30MEPOB
OpPTaHUYECKHUX BEIIECTB.

1.1.Kak Ha3bIBaIOTCS MO CUCTEMAaTHUYECKON HOMEHKJIAType CIAEAYIOUINE aJKEHBI:
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1) CH;—CH,—C=CH—CHj,4
C|3H2—CH3
2) CH;—CH—CH—CH,—C=CH;
bh, SH,—cH, G,

CHg
3) CH2=CH—C|3—CH2—CH3
CH,—CHj,
CH, CHs

| |
CH,—CH; CH,—CHj,

1.2.300pa3ute CTpYKTypHble (OPMYIBI BCEX YIIIEBOAOPOAOB, MOJEKYIsSpHAS
dopmyna kotopeix C5H10. HazoBute 3TH coequHeHuUs.

1.3.CocraBsbre rpadudeckue GopMyIIbl aTKeHOB A N = 4,

1.4 Hanumute CTpyKTYpHBIE (OPMYJIIBI CIETYIONUX aTKEHOB!

a) 3-3THIreKceH-1; 0) 3-3THII-2-MeTUIOKTEH-4; B) 3-IpOonuIrenTen-1;

r) 2-MeTHJI-3-IponuiIrenTen-1; x) 5,6-muMeTHI-4-PONUITeNTeH-2;

1.5.Kakue BuIBI W30MEpUU XapaKTepHbl g ankeHoB? Hamwmure Qopmysl
BO3MOKHBIX H30MEPOB TIeHTeHa -1.

1.6.Hanmummute cTpykTypHbIe (OPMYIIBI CIEAYIONIUX aKaIiEHOB!

a) 2,3-rekcamueH; 0) 1,3,5-rekcarpuen; B) 2,4-mumetwinentaauen-1,4; r) 2,3-
auMmetuinoytaauen-1,3 o) 5-mernnrekcaauen-1,3; e) 4-metunokraauen-1,4.

3amanue 2. YcimoBue 3amady  HEoOXOJMMO CHUCHIBaTh. Permenwe 3amad  Ha
HAXOXKICHUE MOJICKYIISIpHOU (pOpMYyITBI.

2.1.BoiBeiuTe MONEKyJSIpHYIO (hopMyny BemiecTBa, coaepxaiiero 85,7 % yrnepoaa
u 14,3% Bogopoxa. [ImoTHOCT MapoB 1o Bojgopoay paBHa 21.

2.2.0mpenenure MOJEKYISIpHYI0 (OpMyITy Tra3000pa3HOTO BEIIECTBA, €CIH €ro
IUIOTHOCTh 10 BO3AYXY paBHA 2, a MaccoBas Jojs yriepoaa 82,76% u Bomopoaa
17,24%.

2.3.Haiitu wmonekynsapHyo (opmylny ra3000pa3HOro BeIIECTBa, COAECPIKAIIETO
93,75% yraepona u 6,25% Bomopoaa, €ciau IIOTHOCTh 3TOTO BEIIECTBA MO BO3AYXY
paBHa 4,41.

2.4 Haiinute MOneKymsapHyr (GopMmyiy yrieBoaopoja, MaccoBas OJs Yriepoaa B
koTopoMm coctaBiser 80%, oTHocuTenbHas TUIOTHOCTH BEIIECTBA MO BOJOPOIY
paBHa 15.

2.5.Haiinute ™MonekymsipHylo ¢GopMyly ankeHa, MaccoBas A0S BOAOpOJa B
kotopoMm coctaBisieT 14,3%, oTHocuTenbHas IUIOTHOCTh 3TOTO BEHIECTBA IO
BOJIOpOY paBHa 21.
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2.6.Haiiqute wMosekyisipayo ¢dopmyny yriaeBojopoja, conaepxamiero 82,8%
yraepoga u 17,2% Bogopoaa. OTHocHTENbHAsA IJIOTHOCTH BEIIECTBA IO BO3AYXY
paBHa 2.

3aganue 3. CocTaBUTh TaOJWIly B3aMMOCBSI3M TPEACTBHBIX, HEMPEIACIbHBIX U
apoOMaTUYECKUX yTJIEeBOAOPOIOB.

Tema 2.3 KucJjiopoaocoaep:xaniue opraHudeckue coeJuHeHus.

3aganuel. CocraBieHue CTPYKTYpHBIX (OpMyJT TOMOJOTOB U  H30MEPOB
OpraHUYECKUX BEIECTB.

Cpenu mpuBeACHHBIX (OpPMYT HAWIUTE W30MEPHI MEHTAaHONA-1 M ONpeneanTe BH]T
u3oMmepuu. Jlaite Ha3BaHUS BCEM COCJAUHEHUSIM:

81 TH; Hz=0H=CH; = 0H
|
CH By CHy = CHay =10 “H

B) CHa— CHy — CH - CHy — CHa

-I"l-'~_ I CHa — CH{CHa) — CHICHz) — OH
O CHy = Chky = CHOH = CHy
1.2 Hanummte MoseKynsspHbie (OPMYIIBI U Ha3BaHUS YETHIPEX MEPBUUYHBIX CIUPTOB
C YMCJIOM aTOMOB YTJiepojia B MoJiekylie 4 u Oonee.
1.3. PactipepenuTe ciemyroniye BEMeCTBa Ha TPU TPYNIBI — CIHUPTHI, adbIACTHIBI,
KapOOHOBBIEC KHCIIOTHI:

0 0

== =

CHOH, CH~Z ., cH T ,
OH H

0 )
cH-cZ . CHOH, CH-CZ
: H

“SOH
0 0
= —
B80T, BT, C,H,OH.
H OH
14 CocTaBuTh )4 Ha3BA4ATb 10 JBa N30MCpa COCAUHCHUA

C5 H10 02, npunaniexamue pa3inyHbIM BUAAM U30MEPUH.

1.5. CocraButh 1 Ha3BaTh 1O ABa M3omepa coenunenus C5 H10 O, npunapnexamniue
pa3IMYHBIM BUAaM U30MEPHH.

1.6.Hanummute cTpykTypHbIe (DOPMYIIBI CIEAYIONIUX BEIIECTB:

a) 2,4-muMeTnI-3-3TUJITeKCaHab,

0) 2,2,4-TpuMeTHiI-3-U30MPONIITICHTAHA;

B) 2,3,4-TpuMeTniI-3-3TUINEHTanAn0a-1,2;

r) 2,3,4-TpuMeTnin-3-u3onponuirekcantpuoin-1,2,4;

n) 3,4,5,5-rerpameTiii-3,4- M THIITENITAHOBAS KHCIIOTA,

e) 2,4-nuMeTmIreKceH-3-0Bas KUCIoTa.

3aganue 2.PemieHue 3aja4 Ha HAXOXKICHUE MOJEKYISIpHOH (opMmysbl. YcCloBUE
3a7a49 HEOOXOIMMO CITUCHIBATh.
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2.1. B yraeromopoae MaccoBas nousist yriaepojga paBHa 84%. OtHocuTenbHas
IUIOTHOCTh TApOB YIJIEBOAOpOJa MO BO3nyxy paBHa 3,45. Ompexenute dhopmyiy
yIJIEBOAOPO/IA.

2.2. MaccoBas nons yriepoga B yrieBomopoae coctamser 83,33%. I[lmotHocTh
napoB yrieBoa0poja mo Bojgopony pasHa 36. Onpenenute hopmyiy.

2.3. MaccoBas monst yriaepojaa B yriaeBogopoae cocraBiser 85,7%. IlnoTtHocTh
mapoB yrieBoaopoa mo Bo3nyxy paBHa 1,931. Onpenenute hopmyry.

2.4, YrneBogopona comepxut 16,28% Bomopona. IImoTHOCTE 3TOro BelecTBa IpH
HOpMalbHBIX ycnoBusx 3,839 r/n. Haitnute wosekynsapHyo (opMyny 3TOro
yIIJIEBOAOPO/IA.

2.5. Yraesomopoa coaepxut 82,76% yrmepoma. Macca 1 1 storo yriaeBomopoja
(H.y.) cocraBmser 2,589 r. Haiiqute MONEKyIsIpHYIO (POPMYIy 3TOTO YIJIEBOJ0OPOIA.

3aganus 1151 CAMOCTOATEIbHOM PadoThI
Kounrpoabnas padora

Tema. OcHoBHbIE NOHATHS M 3aKOHbI XWMUHU. [lepuoauyeckuidi 3aKOH U
Ilepnoauveckas cucrema xuMudeckux 3viemeHToB J[.M. MenaeneeBa u
CTPOEHHUE aToMa.
Bapuant Nel
1.JlaiiTe ompejaesneHre MOHATUNA: XUMHYECKUU BJIEMEHT, aroM, MoJiekyna. Yem
oTnuyaroTcs puznueckue aBieHus oT xumudeckux? [IpuBenure npumepsl.
2.Cpopmynupyiite 3akoH 00beMHBIX OTHOWIEHUH. [loaTBEpANTE 3aKOH HA MpUMEpE
peaKIuu B3aMMOJAEHCTBUS BOIOPOIA C a30TOM.
3. IlpuBemnutre dopmynupoBky mnepuonuueckoro 3akona J[.M.MenneneeBa. Uro
cuntan J[.M.MeHneneeB riaBHOM XapaKTepUCTUKOW dneMeHTa.? Kak M3MEHSIOTCS
CBOICTBA 3JIEMEHTOB B NIEPUOJIaxX U Tpymnmnax?
4.]J1aiiTe XapaKTepUCTUKY aTOMOB I10 aHy: Ne 4
5. OmpenenuTh OTHOCHTEIBHYIO MOJEKYJsIpHYIO Maccy BemecTB. Cu20, KNOS3,
Na2SiO3, H3PO4. [lath Ha3BaHHE Ka)KJJOMY BELICCTBY.
6.Hanucare snekTponHble GopMylbl s atoMoB dnemeHToB: 14, 37, 41.K xakum
3JIEKTPOHHBIM CEMEUCTBAM OHH OTHOCATCS?
Bapuant Ne2
1.JlaiiTe ompeneneHue TMOHATUN: MOJb, OTHOCHUTENBHAs MOJIEKYyJspHas Mmacca,
MOJIIpHBIA 00beM. Uemy paBeH MOJSPHBIH 00BEM JTHOOOTO raza Mpu HOPMAIBHBIX
yCIIOBHSIX?
2. Jlaiite popmynupoBKy 3akoHa ABoraapo. Omnpeaenure, OJUHAKOBOE JHU YHUCIO
MOJIEKYJT COAEPHKUTCA B
a) 10 1 a3ota u 10 nurpax merana? 6) 10 kr azora u 10 kr merana?
3.IlpuBeaute  GopMyTHpOBKY  3aKOHAa  COXpPaHEHHS  MAacChl  BEIIECTB.
[IpousuttocTpupyiTe €ro Ha NpuMepe peakinuu B3aumoaercTeus okcuaa meau (1) ¢
A30THOU KUCIIOTOM.
4.JlaiiTe XapaKTEpUCTUKY aTOMOB T10 TIaHy: Ne 6
5.0mpenenuTh OTHOCHUTCIBHYIO MOJCKYJIsApHYI0 Maccy BemectB: Al12(S04)3,
H2S04, K2S, Mg(OH)2. Tate Ha3BaHHE KaXI0MY BEIICCTBY.
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6.Hanucarp snextporHbie Gopmyinbl s atomoB anemenToB: 17,38,41. K kakum
AJIEKTPOHHBIM CEMEWCTBAM OHU OTHOCATCS?

Bapuant Ne3

1.JlaiiTe omnpeneneHUue TOHATUN: XUMUYECKHE DPEAKIMH, XUMUYECKUE (POPMYIIbI,
XUMHUYECKHE YpaBHEHUS. UTO Ha3bIBACTCA UHIEKCAMU B XUMUYECKUX opmyrax?

2. IlepeuncnuTe OCHOBHBIC MOJIOKEHUS aTOMHO-MOJICKYJIIPHOU TEOPUH.

3. Ilo xakoMy TpU3HAKY IIEMEHTHI MOAPA3EISIIOTCS Ha JIEKTPOHHBIE CeMencTBa?
Kakue anekTpoHHBIE ceMeNCcTBa BaM U3BECTHBI. K KaKUM 3JIEKTPOHHBIM CEMEUCTBAM
OTHOCSITCA 3JIEMEHTHI KAJIbIIUH, HEOH, CKaHAWM, Lepuii?

4.]1aiiTe XapaKTepUCTHKY aTOMOB 10 miany: Ne 14

5.0npenenuTh OTHOCUTEIBbHYH MOJNEKYIspHyr0 Mmaccy BemiecTB: SO3, CaCO3,
H2S0O3, NH4OH [latb Ha3BaHMe Ka)KAOMY BEILIECTBY.

6.Hamucars ayexkTpoHHBIE (QOPMYJBI JJIE aTOMOB 3jieMeHToB. /7,39,56. K kakum
AJIEKTPOHHBIM CEMEWCTBAM OHU OTHOCSATCS?

Bapuant Ned

1.JlaiiTe ompezeneHne TOHSTUNA: aTOM, JIEKTPOHHOE O00JaKO, TJIaBHOE KBAHTOBOE
yrcio. YTo XapakTepusyeT IIaBHOE KBaHTOBOE yuciio? Kakue 3HAYeHUS TPUHUMAET
TJIABHOE KBAHTOBOE YHCIIO?

2.IloueMy B TJHaBHBIX MOATPYIIAX CBEPXY BHHU3 METAUIMYHOCTh JJIEMEHTOB
YBEJIIMYMBACTCSA, A HEMETAUIMYHOCTh yMEHbImaeTrca? UYUTo  xapakTepusyer
ANEKTPOOTPHUIIATENHHOCTE? Kak HM3MEHSETCS AJIEKTPOOTPUIATEIBHOCTh B TIABHBIX
noArpymnmax?

3. KakoB Qu3udeckuii CcMBICT TOPSIKOBOIO HOMEpa XHMHYECKOTO 3JeMeHTa?
CKOJbKO TPOTOHOB, HEUTPOHOB U AJIEKTPOHOB COJIEPKHUT aTOM Kelesa?

4. JlaiiTe XapaKTEpUCTUKY aTOMOB 10 Tiany: Ne 12

5.0npenenuth OTHOCUTEJBbHYIO MOJIEKYJISIPHY IO Maccy
semecTB: PO3, Zn(OH)2, H2S103, AICI3

JlaTh Ha3BaHUE KAKIOMY BEIICCTRY.

6.Hamucate snextponnbie GopMynbl ais atoMoB anmeMeHTOB: 4,16,33.. K kakum
AJNEKTPOHHBIM CEMEWCTBAM OHU OTHOCATCSA?

Tema. CTpoeHue BemecTna.

Bapuant Nel

1. Kakas cBsi3b Ha3bIBAaeTCA KOBAJICHTHOM HenojsipHou? [IpuBeautre cxembl
oOpa3oBaHusi CBsA3el B MoOJeKylax OpomoBoaopoxa u Opoma. Kak Ha3wpiBaeTcs
MEXaHU3M 00pa30BaHUs CBSA3H JJIS OTUX CIydaeB?

2. [laiiTe onpezeneHre MOHATUIO ITTMHA CBsI3U. Kak n3MeHsieTcs JinHa CBS3U MEXTY
aTOMaMd B MoOJIEeKyJax (TOpoBOIOPOJa, XJIOpPOBOAOPOAA, OpOMOBOIOpOAA,
nogoBopopona. OObscHUTE, uUCHONB3Yyd Trpaduueckue GOpPMyIbl g ITHX
COCJIMHEHUH M YYUTHIBAS UX MOJIOKCHUE B IEPUOTUICCKON CHCTEME.

3. Uro Takoe BajgeHTHOCTH? YeMm OOBACHSAETCS CYIIECTBOBAHUE JJIEMEHTOB C
MOCTOSIHHOM BaJIEGHTHOCTBHIO? UTO SIBJISIETCS NMPUYMHOM TEPEMEHHOM BaJ€HTHOCTHU
MHOTHX JJIEMEHTOB?

4. HanmmmuTe MexaHu3M oOpa3oBaHus cBsi3u B Mosiekynax: SiH4, Na2S

5.YkaxuTe THUIBI CBA3EH M OMPEICINTE CTCIICHH OKHMCICHHS aTOMOB B MOJIEKYJax
cneayronmx coequnenuii: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2503
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Bapuant Ne2

1.Kakyto cBs3b Ha3zpiBaloT MOHHOW? [louemy oHa sIBIS€TCS MPEAETbHBIM CllydaeM
KoBasieHTHOM cBs3u? [IpuBenute cxemy oOpa3oBaHus XJIOpUa HATPHUSL.

2.JlaiiTe ompenencHue MOHATHIO «XHMHYECKas CBA3b». KakoBBI JBa 005S3aTEIBHBIX
ycloBusi 00pa30BaHUsl KOBaJCHTHOW cBs3u. [lokaxxkuTe Ha mpumepe 00pa3oBaHUS
MOJIEKYJIbl BOJOPO/Ia U3 aTOMOB.

3.JlaiiTe ompenencHUEe TMOHATUIO CTENEHb OKucieHHs? Kakue HSIeMEeHTB MMEIOT
NOCTOSHHYIO CTEIEHb OKHUCJEHUS BO BCEX CJOXKHBIX BemectBax? YUemy paBHBI
BBICIIME ¥ HUBIINE CTEIICHU OKUCJICHUS DJIIEMEHTORB?

4. Hanumute MexaHu3M o0pa3oBaHus CBsI3U B Mojekynax: K2S, N2

5.YKaxxuTe TUIBI CBSI3€H M ONPEAEIUTE CTEIEHU OKHUCIEHUS aTOMOB B MOJIEKYJAX
cnexyronux coequuenuii: a) Cl12 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02
Bapuant Ne3

1.Kakas cBs3p Ha3bIBaeTCs MeTaumueckoi ? KakoBwel ee ocoOeHHOCTH ?

2. Kakas cBsi3b Ha3bIBaeTCs JOHOPHO-akienTopHou. [lokaxkute cxemy oOpa3zoBaHUs
JOHOPHO-aKLENTOPHOU CBSI3U Ha MPUMEpPE MOHA aMMOHMUSL.

3. laiiTe ompeneneHue TIOHATHUIO CTENEHb OKUCJICHHWS. Bcerma M YMCICHHO
COBIIAJIal0T CTENEHb OKUCICHUS U BAJICHTHOCTb.

4. Hanumute MexaHu3M o0pa3oBaHus CBsI3U B Mojiekynax: S2 ,H20

5.YKaxuTe TUIBI CBA3EH M ONpPENENIUTE CTENEHU OKHCICHHS aTOMOB B MOJIEKYJax
cneayromux coequnenuii: a) OF2 , H202 , MgS04 6) H2S, Na3PO4 , LiOH
Bapuant Ned

1.Kakyio cBsi3b Ha3bIBalOT HMOHHOW? MexIy aToMaMH KakUX OJJIEMEHTOB OHa
obpa3zyerca? Kakoii 3apsa uMeroT HOHBI MeTauioB? Kak oHM Ha3wpiBaioTcsA? B kakue
MOHBI MPEBPAIAIOTCS ATOMbl HEMETAIIIOB MIPU MPUCOCTUHEHUN DIIEKTPOHOB?

2. JlaiiTe ompejelieHHE MOHATHIO XUMHUYEcKas CBsI3b. Kakue THUIBI XMMHUYECKOU
CBSI3M BBI 3HAaETE?

3.Hanumute Mexanu3m oOpa3zoBaHus CBs3U B Mojekynax: H2S, ClI2

5.YKaxuTe TUIBI CBA3EH M ONpPENENIUTE CTEIEHU OKHCIICHHS aTOMOB B MOJIEKYJax
cnenytonux coequHenwuii: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Boxa. PacTBOpbI. DJIeKTPOIMTHYECKAS TUCCOIMALIUS.

Bapuant Nel

1.]JlaiiTe ompeseneHne TMOHITUIO PacTBOPHI. Kak kimaccHpUIMPYIOTCS pacTBOPHI IO
arperatHomy coctostHuio? Kakue mporeccsl mpoTeKaroT MpU PaCTBOPEHUU BEIIECTB
B KHJIKHX PACTBOPUTEIAX?

2.JlaliTe ompejeieHHEe MOHSATHIO MAacCOBOM J0Jied pacTBOpEeHHOro BemiecTBa. [lo
KakuM (opMyJiaM MOKHO PacCUMTaTh MAacCOBYIO JIOJIO PAaCTBOPEHHOTO BEIECTBa,
Maccy pactBopa?

3. Kakue BemiecTBa OTHOCSTCS K AJIEKTPOJUTaM W He dnekTpoiutam? Ilpusenure
MPUMEPHI.

4. HanumuTe MOJEKYJSApHbIE U MOHHBIE ypaBHEHUS pPEaKUUW, MPOTEKAIIUX MpPU
CIIMBAHUU PACTBOPOB:

a) XJIOpUJla HaTpus U HUTpaTa cepedpa,

0) CoNsTHOW KHUCJIOTHI M KapOoHaTa Kajwus,

B) xsopuja xenesa (1) u ruapokcuaa HaTpHs.
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5. Pemure 3amaun.

1.Kakas macca conu notpe0yeTcs s npurotosienus 15%-noro pactBopa xiopujaa
HaTpus Maccoit 120 r.

2 ITpuroroBnen 20%-Hbl pacTBOp HHUTpaTa Kaiublus. BeramcinTe Macchl BOIBI U
HUTpaTa Kajbius, conepxamuecs B 100 r Takoro pactsopa.

3. B Boge maccoit 200 r pactBopunu 40 r conu. KakoBa MaccoBast 10715 COJIU B 3TOM
pacTBope.

Bapuant Ne2

1. JlaWiTe ompeaelneHWe MOHATHIO JHWCIIEPCHBIC CHCTEMBI. Kak KiacCHpUITMPYOTCS
JMCTIEPCHBIC CUCTEMBI TI0 pa3Mepy YacTHI] TUCTiepcHOn (a3bi?

2. JlaiiTe ompejieieHHe MOHATHIO MOHBI. Kakue MOHBI Ha3bIBAIOTCS KAaTHOHAMH, a
Kakue annoHamu? [IpuBenuTe nmpuMepsl KATHOHOB U AHMOHOB.

3.ChopMmynupyiiTe ~ OCHOBHBIE  TOJOKEHUS  TEOPUM  DJIEKTPOIMTHUECKOU
aucconmanud. KTo ©  Korga  OpeIOKWI  TEOPHIO  BIEKTPOJIUTHYECKON
JIACCOIAAIINN?

4. Hamucarth ypaBHEHHME pEAKUUU MEXAY TUIPOKCUIOM Kajdusi U  COJISTHOU
KUCJIOTHI; MEXIy XJIOPHAOM Oapus U Cylb(paToM HATPHUS; MEKAY XJIOPUIOM HATPHS
U HUTPATOM cepedpa B MOJICKYJISIPHOM M HOHHOM BH/JIE (TTOJITHOM M COKPAIIEHHOM).
5.PemuTe 3amaun.

1.B Boxe maccoii 200 r pactBopunu 25 r conu. KakoBa maccoBasi 107151 COTH B 9TOM
pacTBope.

2.IlpurotoBnen 20%-Hblil pacTBOp XJopuja Kajiblus. Belumciaure macchl BOIbI U
xJopuaa kaneius, coaepxamuecs B 100 T takoro pactBopa.

3.laro 500 r 10%-noro pacrBopa cyibdara menu(ll). Berarcinre Maccy 3Toi cosm
B JIaHHOM PacTBODE.

Bapuant Ne3

1.JlaiiTe ompeaeleHUE TMOHATHIO CYCIEH3MH, dMYJIbCHH, KOJUIOMJIHBIC PAacTBOPHI.
IIpuBectn npumMepsl.

2. JlaiiTe ompejaesieHWe TOHSITHIO DJEKTPOJUTHL. Kakue 3IeKTpOMThI Ha3BIBAIOTCS
CHJIBHBIMHU, a Kakue ciadbivu? [lpuBenure npumepsl.

3.Uem oOBsCHsAETCS pa3Myue B CBOMCTBAX MOHOB M aTOMOB OJHOTO M TOTO K€
3JIeMeHTa?

4. HanmumuTe MOJEKYJISpHbIE U MOHHBIE YPABHEHHUS PEaKUUN, MPOTEKAIOIHUX MPU
CIIMBAaHUU PACTBOPOB:

a) XJIOpHUia HaTpHs U HUTpaTa cepedpa,

0) COJISIHOM KHCJIOTHI M KapOOHATa Kalus,

B) xuopuja xenesa (1) u ruapokcuma HaTpHs.

5.PemuTe 3amaun.

1.0npenenute MaccoByro gnoito (B %) KClB pacTBOpe, MOJNydeHHOM IIpH
pactBopernu KCI maccoit 20 r B Boge o6bemom 300 mut.

2 Ilpurotosnen 10%-HbIil pacTBOp XJIOpUAa aTIOMUHUS. BhIUMCINTE MAcChl BOJIBI U
xjopua amroMuHus, cogepxkamuecs B 200 T Takoro pactBopa.

3.Nmeetcs pactBop kapOoHaTta Hatpus Maccoit 250 1, B kotopom conepxutcsa 50 r
KapOoHaTa HaTpusl. BeIUUCINTE MAacCOBYIO OO COH B 3TOM PacTBOPE.

Bapuant Ned
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1.JlaiiTe ompenesieHHEe MOHSATHIO MAacCOBOWM JoJied pacTBOpeHHOro BemiecTBa. [lo
KakuM (opmyliaM MOKHO PacCUUTaTh MACCOBYIO JOJIF0 PACTBOPEHHOI'O BEIECTBA,
Maccy pacTBopa.

2. KakoBa TIaBHas TpUYHHA DJIEKTPOJUTHUCCKON THUCCONMMANNU B BOJIHBIX
pactBopax? UTo Ha3pIBaeTCs cTENEHbIO quccoruanuu? OT4ero oHa 3aBUCHUT?

3. Maiite ompeneneHue TMOHATUIO pacTBOpPhL. UYTO Takoe HACHIIMIEHHbIE |
HEHACBINMEHHBIC PACcTBOPHI? UTO MOKa3bIBaeT KOI()PUIIMEHT PACTBOPUMOCTH ?

4. HarmumuTe MOJEKYISIpHbIE U MOHHBIE YPaBHEHMS PEAKIIMil, MPOTEKAIOUUX MPU
CIIMBaHUU PACTBOPOB:

a) ruapokcuaa kanmus u autpata meau (11);

0) COJISTHOW KHMCJIOTBI U THAPOKCHIA OapHs;

B) cysb(dara HATpUs U HUTpaTa Oapus.

5. Pemnre 3amaun

1.ITpurotoBnen 20%-HBIi pacTBOp XJOpHAAa MarHWs. BbMUCINTE Macchl BOIBI U
xjopuaa Maraus, cogepsxkamiuecs B 200 r Takoro pacTBopa.

2.meetcst pacTBOp Xjopuaa kamus maccoil 250 r, B koTopom coaepxkutcs 50 T
XJIOpUJia Kajaus. BeraucanTe MacCOBYIO JTOJIFO COJTM B ATOM PacTBOPE.

3.Nmeercs 10%-ubIli pacTBOp a30THOM KHCIOTHL. BbamcauTe Maccy KHCIOTHI,
conepxarieiica B 100 r Takoro pactropa.

Tema. Knaccupukanus HeopraHu4eCKUX COeJMHEHU U UX CBOMCTBA.

Bapuant Nel

1.Jlaiite omnpeneneHue kiaccy OKcuAoB. Kakue THIIBI OKCHIOB BaM M3BECTHBI.
[TpuBenute GHOpMYITBI OCHOBHBIX OKCHAOB, KHCIOTHBIX OKCHIOB, aM(pOTEPHBIX
OKCHJIOB, 0Oe3pa3nuuHbiX OKcuaoB. Hazosute oxcuasl. IlpuBenure mnpumepsl
peakuil XapaKTepHBIX JJISI OCHOBHBIX OKCHIOB, KUCJIIOTHBIX OKCHJIOB.
2.Ilpusenennnie popmynsl BemecTB: HNO3, CO2, KOH, P205, NaNO3, CaS04,
MgO, FeCl3,
Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH, Sr
(OH)2 Pacnpenenure 1o Kiiaccam: OKCHJIbI, OCHOBAHHUS, KHCJIOTBI, COJIH.

3.Ilpu momomuM TEpPUOAMYECKOW CHUCTEMBI COCTaBbTe (DOPMYJIBI  OKCHIOB
CIICYIOIUX DJICMCHTOB. QJIIOMHUHUS, YIJIepoaa, CEPhl, MBINIbAKA, IMHKA, Kele3a
(I). YkaxuTe ux xapakrep.

4 lns osnementoB. Na, Al, Si — cocraBbTe (OPMYyJIBI BBICIIHX OKCHIOB U
THJIPOKCHIOB. PacmonoxuTe THAPOKCHIBI TI0 YCUIICHUO KUCIOTHBIX CBONCTB.
5.Cpenn mepeurclieHHbIX OKCHAOB YKa)KUT€ OCHOBHbIE M KucioTHbele: CaO, SO2,
P205, CuO, FeO, Si02, Mn207, BaO, 3amonuuTe Ta0IuILy:

OcuoBabie | KuciaoTHbie
OKCHIbI OKCHIbI

6.0cy1ecTBUTE CIEAYIOINE XUMHUYECKUE TPEBPAIICHHS :

a) FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeCl2;

0) P — P205 — H3P0O4 — Na3P0O4 — Ca3(P0O4)2.

Bapuant Ne2

1.JlaiiTe ompeneneHue Kiaccy OCHOBaHMN W aM(DOTEPHBIX THAPOKCHIOB. 3aMUIINTE
(GopMysbl OCHOBHBIX U aM(OTEPHBIX THIAPOKCHAOB. Kakue THIBI OCHOBHBIX
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THAPOKCUJIOB BaM H3BECTHBI. [IpuBenuTe mpuMepsl peakiuil XapaKTepHBIX s
OCHOBHBIX U aM(DOTEPHBIX TUIAPOKCUIOB.

2.Pacnpenenute Mo KjiaccaM HEOPraHUYECKUX BELIECTB CIEAYIOIIUE COCAUHEHHS U
naszoBute ux: Zn(NO3)2, HgCl2, HCI, NaOH, FeCI3, CI207, HBr, BaO, Cu(OH)2,
MgClI2, KCI, Ca(N0O3)2, KOH, Zn(OH)2, P203, H3PO4, CuO, SO2, Na2CO03,
H2S04.

3.Ilpu momomM TEPUOAMIECKOW CHCTEMBI COCTaBbT€ (OPMYJBI THAPOKCHIOB
CIIEIYIOIIUX 3JIEMEHTOB. AJIIOMHUHHUS, YII€pola, CEpbl, MBIIIbSAKA, IIUHKA, Kele3a
(I). Ykaxwure ux xapaxkTep.

4. lns snementoB: Mg, Al, S — cocraBbTe (OpMyNIBI BBICHIUX OKCHAOB |
TUJPOKCHUIOB. PacmosioxuTe ruJpOKCUJIbI 0 YCUIIEHUIO KUCIOTHBIX CBOMCTB.
5.BriOepute U3 crucka, 0OAHOOCHOBHBIE, IBYXOCHOBHBIE U TPEXOCHOBHBIE KUCIOTHI:
H2S04, H3PO4, HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonauTe TabIumy:

OIHOOCHOBHBIC | IBYXOCHOBHBIC | TPCXOCHOBHEIC l

6.0cymiecTBUTE CIEAYIONME XUMUUECKHE TTPEBPAIICHHUS:

a) Al - Al203 — AICI3 — AI(OH)3 — Al203 — AI(NO3)3;

0) S — SO2 — SO3 — H2S04 — K2S04 — BaSO4.

Bapuant Ne3

1.Jaiite ompeneneHue kiacca kucior. Kmaccudukamus kuciaor. Homenknatypa
kucnoT. [IpuBenuTe mpUMepbl peakiuid XapaKTepHBIX IJs KHUCIOT. OcoOeHHOCTH
B3aUMOJICUCTBUS KACJIOT C METAIIAMM.

2. HazoBute ciieiyromne COETUHEHUS U YKAKUTE K KAKOMY KJIaCCy OHU OTHOCSTCS:
NO, Al203, Mn(OH)2 , Ca(H2P04)2, N203 , NH40H, H2S, K3P04, Pb(HS03)2,
Ag20, CrO3, Bi(OH)3, HF, MgHPO4, Bi203 , Mn207

3.BoimummTe U3 crnucka Tonbko GopMyinbl coiell u gaite um HazBanus: MgCO3,
CaO, Mg(OH)2, FeSO4, KC1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(PO4)2,
Zn(OH)2, Zn (NO3)2, H2S03, Na2S03, K20, KBr, 3anoiaHuB Ta0miy:

®opmyia | Hazsanue
COJIU! BELIECTBA!

4. 3anmmute Gopmynbl coenuHeHM: okcua 3osora (1), okcum ,0poma (Il1),
ruapokcun mapranna (l1), kpemuesas kuciora, Hutpat ruapokcomenu (1), pochar
KaJbIMs, OKCH aqroMuuus, ruapokcua meau (11).

5.Cpeau mnepevrclICHHBIX OCHOBAHUM YKaKUTE INEIOYM M HEPacTBOPUMBIC
ocunoBanus. NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

[enoun: | HepacTBopumbIie
OCHOBAHHMSL:

6.Kakue u3 naHHBIX BemecTB OyAyT B3auMOJCHCTBOBATh MEXAY coOoii? HanmummmTe
yYpaBHEHHUS pEaKIUidi U HA30BUTE 00Pa3yIOIIMeCs BEIICCTRA:

a) OKCHJ KalbI[UsA, COJsHas Kuciora, okcua cepsl (IV), ruapokcua Kambius,
THJIPOKCH]T HATPHS,

0) a30THas KUCIOTa, OKCHJ Oapus, TUAPOKCHI HaTpus, okcu yriaepona (1V), okcun
HATpUAL.

Bapuant Ned
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1.JlaliTe ompeneneHue Kiaccy coiel. YKaxute KiIacCU(DUKAIUIO  COJCH.
Homenknarypa coneil.

[TpuBeaute mpuMepbl peaklUHil MOJTYyYEHUs pPA3IMYHBIX COJIEH U3 OCHOBAHUS H
KACIOTHL. C MOMOIIBIO KAKUX PEAKIUNA MOKHO MOJYUUTh

a) KHCJIYI0 COJIb M3 CPEIHEH; 0) CPeIHIOI COJIb M3 KUCIOH; B) CPEAHIOI COJb U3
OCHOBHOM.

2.PactipenenuTe mo KjiaccaM HEOPTaHMYECKHX BEIIECTB CIENYIONUE COCTUHEHUS U
HA30BHUTE UX:

MgCO3, CaO, FeSO4, KC1, HF, A1(OH)3, Ba3(PO4)2, Zn (NO3)2, H2SO3,
Na2S03, K20,CI207, HBr, BaO, Cu(OH)2,Ca(N03)2,H3P0O4, Ba(OH)2.

3.Ilpu mnoMomu NEepUOAMYECKOM CHUCTEMBI COCTaBbT€ (POPMYIIBI THAPOKCUIOB
CICAYIONIMX OJJIEMCHTOB. HATpWs, MarHus, nuHka, sxene3a (I). VYkaxkurte wux
Xapaxrep.

4. HazoBuTe cieayronme COeJUHEHNS U YKOKUTE K KAKOMY KJIacCy OHU OTHOCSITCS
SO3, FeO, H2Si03, Cu(OH)2, NH4NO3, Ag20, Cr0O3,rP203, CuO,
Mn(OH)2 ,Bi203, Mn207 Fe(OH)2 , K2CrO4 ,
NaH2P04,HgClI2,FeClI3,Ca(NO3)2.

5.3amummre (GopMyNibl COeMUHEHUH: (BTOpPOBOMOpPOIHAS KHCIOTA (IJIABHKOBAs),
ruapokcua kobanbra (1), mogua kxanpius, ruapocyibdu Oapus, OKCHI BaHAIHS
(V), oxcun kpemuus (1V), ruapokcun onosa (1V), azoTucras kuciora.

6.HanummTe ypaBHEHUS BO3MOXHBIX PEAKIIMI MEXIY BEIIECTBAMH. OKCH][ KaJus,
okeua docdopa (V), ruapokcun Oapus, cepHas KHCIOTa, WOAUA Kajus, HUTPAT
ceunma(ll).

Tema. XumMnueckue peakiumnu.

Bapuant Nel

1.Jlalite ompejereHHE TMOHATHIO CKOPOCTh peakiuu. YeMy paBHa CKOPOCTb
peakiuu? OT KakuX (HaKTOPOB 3aBUCUT CKOPOCTh XUMHUYCCKOU PEaKIIUH?

2.I1o xakuM mpU3HAKaM MOKHO Kiaccu(uuupoBaTh XuMudeckue peaknun? Kakue
PEaKIuu SBISAIOTCS PEaKIUIMU COSAMHEHU S, 3aMEIeHHS, 00MEHa, Pa30oKeHUs ?

3. Jlaiite ompenenenune nonsaturo OBP. UeM 00ycnoBieHO U3MEHEHUE CTereHen
OKHUCJICHUSI B XOJI€ OKUCIUTEIbHO-BOCCTAHOBUTENBbHBIX peakuuii? Kak HazbiBaeTcs
polecc OTAA4YH 3JIEKTPOHOB; MPOLECC MPUCOEANHEHUS JIEKTPOHOB.

4.PacctaBbTe KO3(QPUUUEHTHI, ONPEIETUTE THIT PEAKLIUH

H2 + N2 -NH3 CO +02 — CO2

HNO3 — NO2+H20+021 Ca3N2 + H20 — Ca(OH)2 + NH31

Ba + H20 — Ba(OH)2 + H21 Mg + N2 —Mg3N2

C +Cr2 03— C0O2 +Cr HNO3 + CaO— Ca(NO3)2+H20

Na + H20 — NaOH+ H21 Ba O+ H2S04 — BaS0O4 |+ H20

5.CocrtaBbTe YypaBHEHHUS XHMHYECKUX pPEaKIUWd, OMHCAaHUS KOTOPHIX BaMm
npeaioxkeHsl. OnpenenuTe, K KaKuM THIIAM XUMHUYECKUX PEaKUUM MPUHAIICKUT
KaX7as XUMUYeCKas peakiiusl.

a) Ilpm B3auMopeiicTBUM OKcHAa Kajdblusd (HErameéHoW W3BECTH) C BOJOU
BBIZICIISCTCS TEIJIO U 00pa3yeTcs TUAPOKCH Kalbliys (TalieHas U3BeCTh).

0) Ilpum npokanuBaHum KapOOHATa KaiblUsi (M3BECTHSIKA) OOpa3yeTcss OKCHI
KaJblUs U OKCHUJI YTJIepoa.
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B) Ilpu cMerMBaHWK PacTBOPOB THIAPOKCHIA KW U CEPHOH KHUCIOTHI MPOTEKACT
peaKkui HENTpaIu3aluu.

r) Pasnoxxenue HutpaTa HaTpus ¢ 00pa30BaHUE HUTPUTA HATPUS U KUCIOPOJIA.
6.[Ton6epute kKOAIDPUIMEHTH B YpPaBHEHUSX OKHCIUTEIHLHO-BOCCTAHOBHUTEIbHBIX
peaxIuil METOJI0OM JIEKTPOHHOT0 0ajaHca, YKaXXUTEe OKHCIUTEIh U BOCCTAHOBUTEIb.
Fe203+ CO—FeO + CO2;

H2S04 + Mg—Mg S04 + H2;

Si02 + C—CO + Si;

C + HNO3— CO2+ NO + H20

Bapuant Ne2

1.JlaiiTe ompeneneHue MOHATHIO XMMHUYECKOE PABHOBECHE, KOHCTAaHTA PaBHOBECHS.
OT 4yero 3aBUCUT M OT 4Yero HE 3aBUCUT KOHCTaHTa paBHOBecusi? Kak
Gopmynupyercsa npunnun Jle [llatense?

2.Kakme peakmuu Ha3pIBalOTCS OOpaTUMBIMH u  HeoOpatumbimMu? [lpuBemute
IPUMEPBI.

3.Ha kaxume tunsl pasgenstorcs Bce OBP? IlpuBenure ¢GopMmynbsl U Ha3BaHUS
BXXHEUIINX BEIIECTB-OKUCIUTEECH; BAXKHEUIINX BEIIECTB ~-BOCCTAHOBUTEIEM.

4. PaccraBbTe KOA(DPUIIMEHTHI, ONPEICIUTE TUIl PEAKIUU:

P+ S —P2S3 CuO +Al — AI203 +Cu

HNO3 + CaCO3— Ca (NO3)2+H20 +C021 KCIO3 — KCI+ 021

KOH+ H3PO4 — K3P0O4 + H20 N20O5 + H20 —HNO3

Li + CI2 — LiCl Cu(NO3) — CuO+021+NO21

KOH +AICI3 — KCI+ AI(OH)3| Mg+ H3PO4 — Mg3(P0O4)2 + H21

5.CocTtaBbTe YypaBHEHHUS XHMHYECKUX pEaKIUi, OMHCaHUS KOTOPHIX BaMm
npeasioxkensl. OnpenenuTe, K KakKuM THIAM XUMUYECKUX PEaKUUid MPUHAICKUT
KaXas XUMUYeCKas peaKiiusl.

a) [lepexuch Bomopoaa mocTeneHHo pasnaraercs. Eciu B mpoOUpPKY ¢ NEPEKUCHIO
BoJOpoAa HackimaTh okcua Mapranna(lV), To peakius mnpoTrekaeT ¢ OONbLION
CKOpOCTHIO. [IpOYKTHI pa3nokeHus - BOJA U KUCIOPOLI.

0) ['opeHune kanbiys B ra3000pa3HoM XJIope.

B) Ecmu jxene3Hbli TBO31b OMYCTHTh B PacTBOp cyibdaTa Mead, TO Ha T'BO3JE
NOSIBUTCS KOPUYHEBBIN HAJIET.

r) Oxucnenue okcuaa cepol (1V) kuciaopogom.

6.[lon6epute KOdPGUIMEHTH B YpaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuil METO0M DJIEKTPOHHOI0 OallaHCca, YKAXUTE OKUCIUTENb U BOCCTAHOBUTENb.
S + KOH — K2S + K2S03 + H20

K2S + HNO3 — K2S04 + NO + H20

Ca + HNO3 — N20 + Ca(N03)2 + H20

B + HBrO3 + H20 — H3BO3 + HBr

Bapuant Ne3

1. laiiTe onpeneneHue MOHATUIO XUMUYECKOE paBHOBecue. Kak BiuseT TemmepaTtypa
Ha COCTOSIHME XMMUYECKOro paBHoBecus? [IpuBeaute npumepsl.

2. JlaiiTe ompenencHHEe MOHATHIO XHUMHUYeCKHWe peaknuu. [lo kakuMm mpuzHaKam
MOJKHO KJIaCCH(PHUIIMPOBATH XUMUICCKUE PEAKITIH ?
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3.Kak Ha3bIBaeTCs METOJl, KOTOPBIM HCHOJNB3YETCS JJISi COCTaBJICHHUSI ypaBHEHUU
OBP? Ero npumenenue 8 OBP.

4. PaccraBbre KO3 (PUIIMEHTHI, ONPEACIUTE TUI PEAKIIUH:

K20 + H20 — KOH Li+ N2 — Li3N

AgNO3 — Ag +021+NO21 KOH +CuS04 — K2S04+ Cu(OH)2|

Mg+ HCl — MgCI2 + H2 K20 + P205 — K3P0O4

AgNO3 — Ag +O21+NO21 NaOH +FeSO4 — K2S04+ Fe(OH)2|

Zn + HCIl — ZnCI2 + H21 Fe(OH)3 — Fe203 + H20

5. CocraBbT€ YypaBHCHHS XUMHUYECKMX pEAKIMH, OMUCAaHUS KOTOPHIX BaMm
npemyiokeHsl. OnpenenuTe, K KaKuM THUIAM XUMHUYECKUX PEaKIUi MPUHAICKUT
KaXKJasi XUMUYeCcKas peaKiusl.

a) BzaumopelicTBUe IMHKA C COJMITHOW KUCIOTOM.

0) Ilpu npokanuBaHuu KapOOHATa KaiblUs (M3BECTHSIKA) OOpa3yeTcss OKCHI
KaJbIMS U OKCHJI YTIIepoJa.

B) Okucnenne okcuaa cepsl (1V) xucimopomgom.

r) [Ipu cMemmBaHUK PacTBOPOB THUIPOKCHUAA KalUs U CEPHOM KHUCIOTHI MPOTEKAET
peaKkui HENTpaau3auu.

6.[lonGepute KOIPGUIMEHTH B YpaBHEHUSX OKHUCIHUTEIbHO-BOCCTAHOBHTEIbHBIX
peaxkiuil MeTOI0M 3JIEKTPOHHOTO 0anaHca, YKaKUTe OKUCIUTEIb U BOCCTAHOBUTEIIb.
Al + CuCI2—AICI3 + Cu

Ca + 02—Ca0O

Si+ HNO3 + HF—SiF4 + NO + H20

SO2 + CI2 + H20— H2S04 +HClI

Bapuant Ne4

1.JlaiiTe ompeneneHue MOHIATHIO CKopocTH peakuuit. Chopmynupyite npaBuiio
Bant-I'odhda. Uemy paBHa KOHCTaHTa CKOPOCTH?

2. JlaliTe ompeneneHuEe TMOHATHIO XUMHYECKOoe paBHOBecue. Kakue BHeUIHUE
(akTOPHI BIUSIOT HA CMEIIEHNE XHMHYECKOTO paBHOBecHus? [IpuBeIuTe MpUMEpHI.

3. JlaiiTe ompezeneHne MOHATHIO XUMHUYECKHE peakiuu. Kakue peakuuu SBISIOTCS
peaKusIMU COEAMHEHUS, 3aMEIeHUsI, 00MEHa, pa3ioKeHus?

4.PacctaBbTe KO3(QPUIUEHTHI, ONPEAETUTE THII PEAKLIUH

NO2 + H20+02 — HNO3 AlI203+ SO3 — Al2(S04)3

Fe(OH)3 — Fe203 + H20 NaOH +H3P0O4 — Na3P0O4+ H20

ZnO + HCI — ZnCI2 + H20 SO2 +02 — SO3

P+ S — P2S3 Cr(OH)3 — Cr203 + H20

Ba(OH)2 +H3P0O4 — Ba3(P0O4)2+ H20 Zn + HCl — ZnCI2 + H21

5.CocTtaBbTe YypaBHEHHUS XHMHYECKUX pPEaKIUid, OMUCAHUA KOTOPHIX BaMm
npeasoxensl. OnpenenuTe, K KaKUM THIAM XHUMHUYECKUX PEaKUUWA MPUHAIIECKHUT
KaX7as XUMUYeCKas peakiiusl.

a) ['openue kanbius B ra3000pa3HoOM XJIope.

0)Ecnu sxene3Hblid TBO3/1b OMYCTUTh B PAacTBOpP Cyiabpara MeAW, TO Ha TBO3JE
MOSIBUTCSI KOPUYHEBBIN HAJET.

B) Oxucnenne okcuaa cepsl (1V) kucmopomom.

r) B3aumopelicTBre 1uHKa C COJITHON KUCJIOTOM.

37



6.ITogbepute KOAIDPUIMEHTH B YpaBHEHUSIX OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxIuii MeTOI0M 3JIEKTPOHHOTO 0anaHca, YKaKUTE OKHCIUTENIb U BOCCTAHOBUTEb.
Ca+H2S04—CaS04+H25+H20

Be + HNO3 — Be(NO3)2 + NO + H20

PH3 + CI2 + H20 — H3PO4 + HCI

MnCO3 + KCIO3 — MnO2 + KCI + CO2

OO0mas HeopraHuveckass XuMMHUsl.

Bapuant Nel

Yactb 1. BoiOepuTe npaBuJIbHbINA OTBET.

Al. Yucno aroMoB BCEX XUMHUYECKHX DJJIEMEHTOB B MOJIEKYJIE CEPHOM KHCIOTHI
paBHO:

1)3;2)4;3)7;4)6

A2. Yucno mpoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aToMe (propa 199F:

1) p+-9;n0-10; & -19; 2) p+ — 10; n0 - 9; & — 10;

3)p+-9;n0-10;e-9;4) p+-9;n0-9;e-19

A3. I'pynna ¢hopmyn BemecTB ¢ KOBaAJIGHTHBIM THUIIOM CBSI3U

1) H2S, P4, CO2; 2) H2, Na, CuO; 3) HCI, NaCl, H20; 4) Ca0, SO2, H2

A4. BemecTtBo, mnpu pacTBOPEHUH KOTOPOrO B BOJAE BJIEKTPOJIUTHYECKOU
TUCCOIMALMU TPAKTUYECKH HE TPOUCXOIUT:

1) ruppokcu HaTpus; 2) cyabdaT Kanus; 3) XJI0pu cepedpa;

4) HUTpAT AIOMUHUS.

AS. Banentnocts docdopa B coenunenun P203:

D15 2)HL; ) 4)V

AG6.C pacTBOpOM TUAPOKCUIA HATPUS PEATHPYIOT:

1) cynbdar menu (I1); 2) okenn menu (11); 3) ruapokcua Kamus;

4) a3oTHas kuciora; 5) Mmarauit; 6) okcun yriaepoaa (1V)

A7.BemectBa, popmyisl koTopsix Fe203 u FeCl2 sBistioTcst COOTBETCTBEHHO:

1) OCHOBHBIM OKCHIOM U OCHOBAHHEM,;

2) aM(OTEPHBIM OKCHIOM U KUCIIOTOM;

3) aM(pOTEpPHBIM OKCHJIOM U COJIBIO;

4) KUCIOTOM U aM(OTEPHBIM THAPOKCUIIOM.

Yactb 2. 3a1aHNs HA YCTAHOBJIEHHE COOTBETCTBHS.

B1.BepHbr T crnenyronye | 1) BepHO TOJBKO a;

BBICKA3bIBAHUS ?

a) Okcun dochopa (V) - KuCIOTHBINA | 2) BEPHBI oba

OKCH/I. CY)KIICHUS,

0) ConsHas KHCIOTa - OZHOOCHOBHAs | 3) BEPHO TOJBKO O;

Kuciora. 4) o0a cCyxXJIeHUS HE
BEPHBI

B2.Bepubl 1 cyxJeHUs O MeTauiaXx u | 1) BEpHO TOJIBKO a;
UX COCUHEHUSAX:

a) Bce MmeTamasl B3aMMOJEHCTBYIOT C | 2) BEpHO TOJBKO O]
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pacTBOpPaMHU KHCJIOT C BBIJICJICHHEM ra3a
BOJIOPOJIA.
0) BogopoaHbie coeMHEHUST METALIOB | 3) BEPHBI o0a
Ha3bIBAIOTCS THAPUIAMH. CYXKICHHS,
4) HEBEPHBI oba
CY)KICHUS

B3. ®opmyna | Knacc coenunenus:
BEIIIECTBA!
a) H3PO4 ; 1) comp;
0) SO3 ; 2) OCHOBHBIN OKCHJI;
B) Cu(OH)2 ; 3) HEpaCTBOPHUMOE OCHOBAHHE;
r) CaCl2; 4) KMCIIOTHBIN OKCHJI;

5) KucnoTa; |

6) pacTBOPHUMOE OCHOBaHHE. |
B4. Ucxonnbie | IIpoaykTsl peakuuu:
BCILECTBA!
a) NH3 u HCI; 1) Cu(NO3)2 u H2 ;
0) Cuu HNO3 ; 2) NO;
B) N2u O2; 3) NHACI;

4) N205 ;
5) Cu(NO3)2, H20, NO2

Yactpb 3. 3anuiunTe HOMep 3aaHUS U MOJHOE pelleHue.

C1.aiite xapaktepuctuky ¢ochopa MO €ro TMOJOKEHHIO B TMEPUOTUYECKON
Ta0auIe XuMHIecKuX demMeHToB J[.M. Menneneena.

C2. CoctaBbTe ypaBHEHHUSI XMMHUUECKHX PEAKIUH COTIACHO CXEMeE:!

Fe(OH)3 — Fe203 — Fe — FeS04 — Fe(OH)2.

HazoBuTe Bce ClI0KHBIE BEIIECTBA, YKAKUTE TUI PEAKIIHH.

C3..Hanucarb MeTOA dIEKTPOHHOro OanaHca (ONpEIENUTbh OKUCIUTENb |
Boccranosureib): HCl + CrO3 —CI2 + CrCI3 + H20.

C4. Pemuts 3aauu.

1. Kakas macca rujipokcujia HaTpusi moTpeOyeTcs s mpeBpalieHus cyibdara Meau
(I1) maccoit 16 r B rugpokenn meau (11)?

2. NUmeercs 30%-HbIM pacTBOp a30THOW KHUCIOTHL. BBIYUCIHTE Maccy KHCIOTHI,
conepxanieiicsa B 200 r Takoro pactBopa.

3.1Ipu coequnennu 18 r amOMUHHS C KUCIOPOAOM BbiAenseTcs 547 kJ[>K TemIoThl.
CocTaBbpTe TEPMOXUMHYECKOE YPABHEHHE 3TON pPEaKIINH.

Bapuant Ne2

Yactb 1. BoiOepuTe npaBuJIbHbIH OTBET.
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Al. Uncno aTOMOB BCEX XMMHUUYECKUX DIIEMEHTOB B MoJsieKyJie (hochOopHOU KUCIOTHI
PaBHO:

1)3;2)6;3)10;4)8

A2. Uucno npoTOHOB, HEUTPOHOB U DIIEKTPOHOB B arome xiyopa 3517Cl|

1) p+—-18;n0 - 18; & —18;2) p+ —17; n0 — 17; & — 17;
3)pt—-17;n0—-18;& - 18; 4) p+—-17;n0 - 18; & — 17

A3.I'pynma hopMys BEMIECTB ¢ HOHHBIM TUTIOM XUMHYECKOH CBSI3H:

1) Na2S, KCI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, 02, AICI3
A4.BemecTBo, KOTOPOE B BOJHOM PACTBOPE MOJTHOCTHIO AUCCOIMUPYET:

1) oxcua menu; 2) HATpatT Kanus; 3) cyiabgat 0apust; 4) ruapokcun xenesa (I11)
A5. BaneHnTHOCTb cepsl B coequHennn H2S:

HI;2)H53) 100 4)V

A6.B peakiuio ¢ pacTBOPOM COJISTHOM KUCIOTHI BCTYHAIOT!

1) pryTh; 2) TUAPOKCUI MarHus; 3) OKCUJ HATPHS,;

4) xapOonat HaTpus; 5) xyopuy O0apus; 6) okcun cepsi (V)

A7.BemectBa, popmynsl koTopeix SO3 n FeSO4 gBasSIOTCS COOTBETCTBEHHO!

1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(DOTEPHBIM OKCHJIOM U KUCJIOTOH |

3) KUCIIOTHBIM OKCHIIOM H COJIbIO; 4) KHCIOTOH M COJIBIO

Yactp 2. 3aaHus HA YCTAHOBJIEHHE COOTBETCTBHSI.

B1. Bephbl b’ cneaytomue | 1) BEpHO TOJIBKO a;
BBICKA3bIBAHUS ?
a) CepHast KHCJI0Ta — IBYXOCHOBHA. 2) BepHEI 004;
0) Oxcua Kamust — OCHOBHBIN OKCH]I. 3) BEPHO TOJIBKO O;
4) o0a CcyxXICHHS HE
BEPHHBI.

B2. BepHbl 1 cyxaeHus 0 CoeuHeHHUIX | 1) BEpHO TOJBKO a;
azora:

a) BoxHblii pacTBOp aMMuaka HMeEeT | 2) BEPHO TOJBKO O;
BOJHYIO CPEIY.

0) HutpaTsl TepMHUUYECKN HEYCTOWYUBEI M | 3) BEPHBI 002 CYKICHUS
pasiaraloTcs C BBICICHHEM KHCIOpOa.

4) HEBEPHBI oba
CYXKJICHHS
B3. ®opmyna | Knacc coennnenus:
BEIIIECTBA.
a) LIOH; 1) coub;
0) SO2; 2) OCHOBHBIM OKCHI;
B) HNO3; 3) HEPAaCTBOPHUMOE
OCHOBAaHUE,;
r) CaCO3 4) KMCIIOTHBIN OKCHU] |
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5) kucioTa;

6) pacTBOpPUMOE
OCHOBaHUE

B4. Bemiectna: [IponykThI
TOPCHUS .

a) H2S: 1) SO2 u H20 :

0) Na ; 2) CO2;

B) CO ; 3) Na20
4) Na202; |
5) SO3, H20 |

YacTp3. 3anumnTe HOMeP 3aJaHUS U NOJIHOE pelleHne.

C1.laliTe XapakTepUCTHKY AJTIOMUHUSA IO €r0 MOJOXCHUI0O B MEPUOJAMYECKOMN
Tabauie XuMudeckux snemenToB /(.M. Menaeneena.

C2.CocTaBbTe ypaBHEHUS XUMHUYCCKUX PEAKIIMHA COTJIACHO CXEME:!

Na — NaOH — Cu(OH)2 — CuO — Cu.

HazoBuTe Bce C0KHBIE BEIIECTBA, YKAKUTE TUI PEAKIIHH.

C3.Hammcarp MeTON JJIEKTPOHHOTO OanmaHca (ONpeNeTuTh OKUCIHTEIb |
BocctanoBurens). HCl + MnO2 —MnCI2 + CI2 + H20

C4.Pemure 3anauu.

1.Ckonpko TpaMMOB THApPOKCHAA Kajus morpedyercs st B3aumopeicTBus ¢ 70r
CEPHON KHCIIOTHI?

2.Nmeercs pacTBOop Xxiopuaa Hatpus maccoir 250 r, B koTopoMm coaepxutcs 50 r
XJIopyaa HaTpusl. Beruucinte MacCoBYIO JOJIO COJIA B 3TOM PacCTBOPE.

3.ITyrem cxxuranus cepbl moynydeno 32 r okcuaa cepsl (IV), mpuuem BbieIHIACH
TeroTa, cooTBeTcTBytomas 146,3 k/[x. CocTaBpTe TEPMOXMMHYECKOE YpPaBHEHHE
3TOU pEaKIIUHU.

Tema. (OcHOBHbIEe NOHATHS OPraHWYecKOd XUMHUM W TeOPHS CTPOEHHS
OPraHMYeCKHUX COeIMHEHHUI.

Bapuant Nel

1.Yto u3zyyaeT opraHudeckasi Xumus? 3anunmTe KiaccuPuKaiuio yriaeBo10poo0B.
2.Kaxoii 3aK0H JISKUT B OCHOBE opraHndeckor xumuu? [lepeunciante ero OCHOBHBIE
MIOJIOKECHMUSI.

3. [lepeunciante 0COOCHHOCTH CTPOSHUS U CBOMCTB OPTAaHUUYECKHUX BEIICCTB.
4.CocraButh cTpyKTypHBbIe (hopmyibl coenunenuii: C2H6, C4H10.

5.CoctaBbTe TpU CTPYKTYpHBIE (DOPMYJBI TOMOJIOTOB BEIIECTBA, CTPYKTypHas
(dopmMya KOTOPOro:

CHs — il'JH — CHj

CHy
6.M3oMepamu SBISIOTCS BEIIECTBA, (OPMYIIBI KOTOPHIX:
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1) CH;—?H—(EH—CHG, u CH;—CHy—CH—CH—CHs
CH; CHjy CH; CHj

2) CH;—CH,—CH; —CH,—CH;—CH; u (131-13—CH2—-(|3H;
CH; CHy

3) CHS—('DH—EITH—CHg n  CHz— CH=CH —CHj
CH; CH;

4) CHG_?H—?II-‘EHS n CPIs—Cﬂg—(le—CHg—CHa
CH; CHa CHjs

Bapuant Ne2

1. CodopmynupyiiTe OCHOBHBIE TOJNOXKEHHUS TEOPHUH XUMHUYECKOTO CTPOCHUS
oprannudeckux coequnenud A.M.bytneposa.

2. Kakue BuUIbI HOMEHKJIATyphl OpPraHUYECKUX COCAMHEHHUN HCIOJB3YIOT B
HaCTOAIIEE BpeMs?

3. Kakue Bupl popmys HCTIOIB3YIOT B OPraHUUYECKON XUMUN?

4.CoctaBuTh CTpyKTypHBIE hopmyisl coenunenuit: C3H8, C4H10.

5.CoctaBpTe TpH CTPYKTYypHBIE (QOPMYIBl H30MEPOB YIIEeBOAOpPOAa, (opmyna
koToporo C6H14.

6.B nepeune popmyn BemiecTs

A) CH;—CH—CHj I') CHs—CH—CH—CHj
o &y G,

B) CHs—CHs ) CHz—CHz—CH—CHjy
bn, bt

B) CH;—CH—CH;—CH; E) CH—CH—CH—(—Clh
g i

romoJioramu siBisiotres: 1)ABB; 2)ABE; 3)AB/I; 4) bB/1
Tema. YriieBoaopoabl M UX NPUPOIHbIE HCTOYHUKH.
Bapuant Nel
1.JlaiiTe XapaKTepuCTHKY TOMOJIOTHUUYECKOTO Psijia aJIKaHOB M alIKaJIU€HOB COTJIACHO
IUIaHy:
a)oOmras Gpopmyiia BelecTBa,;
0)ponoBoii cyddukc;
B) BUJIbI H30MEPUH;
I') HOMEHKJIATypa,
1) XapaKTEPHBIC PEAKIIUH.
2. Hazparb BemectBa no Homenkinarype MIOITAK:
CH,
a) CH;—CH—CH,—Cl—CH,;
(|3I1:—CII‘ én:-cuz-cn‘
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g
CH,— CH;cl: — (I:H—CH3

CH, CH,
.
CH—CH—CH

I I I
CH, CH, CH,

3.Pemute 3anaun Ha HAXOXKCHUE MOJIEKYJISIPHON (HOPMYJIIBI.
1.MaccoBas gons yriaepoja B yrieBogopoje cocrapiser 85,7%. IlnoTHOCTs mapoB
yriaeBomopoga mo Bo3ayxy paHa 1,931, Omnpenmenute MOJEKYJISIpHYIO |
CTPYKTYpHYIO popmyy.
2.Yrnesomopon coaepxurt 16,28% Bomopoaa. IlmoTHOCTH 3TOro BemiecTBa MpH
HOpMalbHBIX ycnoBuax 3,839 r/m. Haiinure wMonekynsapHyo QopMyny 3TOro
yriaeBojpopoaa. Hamucars cTpykTypHYyIo Gopmyiy.
3. YruneBomopox comepxut 82,76% yriepona. Macca 1 1 3Toro yriaesoaopona (H.y.)
COCTAaBJISIET 2.589 r. Haiigure MOJIEKYJISIPHY IO dopmyiny  3TOrO
yriaeBonopoaa. Hamucars cTpykTypHYyto Gopmyiy.
4.Ha3zoBuTe MpeuMyIecTBa MPUPOTHOTO Ta3a mepel IPYTUMH BUIaMH TOTUIHBA.
Bapuant Ne2
1.]JlaiiTe XapaKTEpUCTUKY TOMOJOTHYECKOTO psga aJKeHOB W aJKWHOB COTJACHO
TUTaHY:
a) obmias Gopmysia BelIecTBa;
0) pomoBoii cyhdukc;
B) BH/IbI H30MEPHUH;
r') HOMEHKJIATypa,;
) XapaKTEePHBIC PEAKIUH.
2. Ha3zBatp BemecTBa mo Homenkiaatype MIOITAK:
(l.:H:._ (iJH:,
CH,— CI: — (i: — CH,
CH, CH,
CH, CH,-CH,
6) CH,~CH-CH—-CH-CH;;
I
CH, CH,~CH,—CH,
CH,—CH,—CH,

|
8) CH,~CH,-CH-CH-CH-C—CH,~CH,~CH,—CH,.

| L
CH, CH, CH, CH,

43



3.Pemnte 33724 HAa HAXOXKIECHUE MOJICKYJISIPHOU (POPMYJIHI.

1.0THOCUTENBHAS TUIOTHOCTH MAapOB AIKWHA MO KUCIOpoay paBHa 2,125. BeiBenute
MOJIEKYJISIpHYI0 (popmyny ankuHa. HanucaTh CTpyKTYpHYIO opMyITy.
2.0THOCHTENbHAS IUIOTHOCTH MAapoOB YIJEBOAOpPOJAa IO Bomopoay paBHa 49,
MaccoBas nmonst yriepona B HeM paBHa 85,71%, maccoBas j0js BOIOpOa paBHA
14,29%. BeiBeaute  MoseKysnspHyr — dopmyay  yriaeBojopoaa.  Hamucatb
CTPYKTYpHYIO (popmyiy.

3.0THOCHUTENbHAS TUIOTHOCTH TMApOB YIJIEBOAOPOJA IO BOJOPOAY paBHa 55.
MaccoBast nons yraepoga B HeMm paBHa 87,2/%. BeiBeaute MONEKYISAPHYIO
dopmyny yrieBomopoaa. Hamucars cTpykTypHYIO GOPMYITY.

4. Ykaxure 00JaCTH MPUMEHEHHUs METaHa.

Tema. Kuciopoaconep:xanue oprann4eckue coeJHHeHHS.

Bapuant Nel

1. Onumute xumMudeckue cBoicTBa (heHosa. Jlokaxxkute, 4TO KUCIOTHBIE CBOMCTBA
(peHOJIa BBIpaXKEHBI CUIIbHEE, YEM Y BOJIBI M CIIUPTOB.

2. HamumuTe CTPYKTYpHYIO M HSMIOUPUUECKYIO (OpMYJbl BEIIECTBa, Ha3BaHHE
KOTOPOTO 9-MeTHi-4-TekceH-1-unon-3. CpaBHUTE YUCIO aTOMOB BOJOPOJIa B
MOJIEKYJIE 3TOr0 CHUPTa C YUCIOM aTOMOB BOAOPOJa B MOJIEKYJE allkaHa C TaKUM
K€ YUCJIOM aTOMOB yriieposia. YeM oObsSICHSIETCS 3TO paznuyue?

3.CocraBbTe CTPYKTYpHBIE (POPMYIIBI 110 HA3BAHUSAM CIIUPTOB:

a) TeKCaHoI-3; 0) 2-METHJINIEHTAHOI-2; B) H-OKTaHOJ; T) 1-heHmmpomnanon-1;

1) 1-IMKJIOTEKCUIIATAHOI.

4. Ha3Batp BeniectBa o HomeHkinarype MIOITAK:

o
CH;—CH,—CcZ
H
0 o
CH,—CH,—CH—CH—CZ CH3—~CH-—-CH—*C< cH,—cZ
| H b H H
CH, CH, CH, CH,

5. Pemmre 3amauy.

[Tpu oxucnennn 17,2 T anpaeruga aMMHAYHBIM pPAcTBOPOM OKCHaA cepedpa
BeIIETIIIOCH 43,2 T MeTayia. OnpenennTe MOJIEKYIIpHYI0 GopMyTy ambaerua.
CocTaBUTh CTPYKTYpPHBIC (GOPMYJIbI H30MEPHBIX albJICTHJ0B M Ha3BaTh HX IIO
MEXIYHAPOAHOM HOMEHKIIATYPE.

Bapuant Ne2

1.0OnummuTe XuMUYECKUE CBOMCTBA anberuaoB. CriocoObl OTydeHHs allbICTHIIOB.
2. CKOJBKO CIUPTOB HMMEIOT MosekysipHyio dopmyny C5H120? CocraBbre
CTPYKTYpHBIE ()OPMYIIBI 3THX BEHIECTB U HA30BUTE MX. TOJBKO JIM CIIHUPTAM MOXKET
COOTBETCTBOBATH 3Ta (hopmyna? CocTtaBbTe CTPYKTYypHBIE (OPMYIIBI IBYX BEIIECTB,
umeromux Gopmyny CS5H120 u He OTHOCSAIIUXCS K CIIUPTAM.

3.CocTaBbTe CTPYKTYpHBIE (DOPMYIIBIL:

a) 2,3 — IMMETHIINCHTAHO — 3; B) 2-MeTHJI-3-3THITEKCaHOoT — 1;

0) 2 — MeTuarenTaHon — 3; r) 2-xjaoprnpomnanon — 1

4.Ha3Batp BeniectBa no HomeHkaatype MIOITAK:
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CH,
|

CH,—C—CH,—COH CH,—CH,—CH—CH—COH
| I |
CH, CH, CH,

o)
CH,—CH,—CZ
H

_0
CH,— CH,—CH—CH—CZ
| |
CH, C,H,

5.Pemute 3agauy.

Kakoii 00béM Bomoponma (H.y.) BBIICTUTCS TpPU B3auMojaeHcTBHUM 37 T CMeECH
n3oMepHbix cnuptoB cocraBa C4HI9OH ¢ u30BITKOM METaTMYECKOTO KaTbITHS?
CocTaBUTh CTPYKTYpHBIE (POPMYJIBI BCEX M30MEPOB JAHHOTO CIHMPTA U Ha3BaTh UX
10 MEKIYHApPOJIHOU HOMEHKIIATYpE.

Keiicnbl
Keiic Nel. «Xmop B xu3Hu uenoBeka» B AnoHunm o00beIMHEHHBIMH CUJIAMU
HanmonanbHoro mHctutTyTa 310poBbs U [IpedexktypHoro yHuBepcutera Cuazyoku
ObUIO TMPOBEAECHO HCCIEJOBaHHE. YYEHbIe BBIACHUIM, YTO ECTECTBEHHBIE
OpPraHUYECKNE BEIIECTBA BCTYNAIOT B PEAKLUMUIO C XJIOPUPOBAHHOM BOJOM W3-TIOJ
KpaHa, o0pa3ys OMacHbIE COCIMHEHHs, KOTOPbIE MOTYT CIYXUTh NMPUYUHON paka.
Takue coenuHeHus HaszbiBarOTCI MX, T0 ecTh «Myraren ukce» unu «HeuszBecTHbIN
MyTareH».
3aganus:
1. Ilpennoxure cnocoObl yMEHBIIEHUS SJOBUTOTO BIUSHHS XJIOpa B MUTHEBOI BOJIE
Ha OPraHu3M 4YeJIOBEKA.
2. Ucxons U3 cBOeH KU3HEHHOUN MPaKTUKU, TPUOIU3UTENBHO PACCUUTANTE, CKOJIBKO
XJIOpPUPOBAHHOW BOABI BBl HCHONB3YETE B TEUCHHE JTHS M JIJISl KAKHUX I[eneii?
3. Kakue opranbl yenoBeka 00JibIie BCEro CTPaNaloT OT BO3JACHCTBUS XJI0pa?
4. Kak BnusieT XJ0pyupoOBaHHAas BOJIa HA YeJIOBEKA MPHU KyMaHUH ?
5. Haiigute nonoaHuTenbHy0 HHPOPMALIMIO O 3aMEHE XJI0pa IpH 00e33apaxiuBaHUuU
BOJbI.
6. Mccnenyiite paznuyHble TOBaphl ObBITOBOW XUMUHM B cBoeM jome. CocraBbTe
CIHMCOK XJIOPCOAEPKAIINX COCTUHEHUH, YKa)KUTE MEphl OE30MMACHOCTH MpHU padboTe ¢
HUMH.
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Ketic Ne2. «Bomopogomo0Ounu — mar B Oyaymiee» Atomooman Honda FCX Clarity
Ha BOJOPOJHBIX TOIUIMBHBIX 3JIeMEHTaX e3aiT 1o poporam Esponsr ¢ 2009 rona. B
2011 rony Honda mpucoeawHmaach K €BPONEHCKOMY MapTHEPCTBY 3KOJIOTMYHOM
sueprun (Clean Energy Partnership), mocie dvero BbIBena Ha MEpBBIA IUIaH
IIPOM3BOJICTBO 3KOJIOTHYECKH YHCTBIX aBTOMOOWieH. A Ha Ilarom MockoBckom
MexnaynaponHoM aBTocanoHe BA3 mpenctaBuin cBow HOBUHKY «JlagmaAHTANI» C
OaJsIoHaMU BOAOPOJA U KUCIOPOa.

3amaHus;

1. Tloyemy MHOrMe aBTOMOOHWJIbHBIE KOMIAHUU pa3padaThIBAlOT aBTOMOOWIIH,
paboTaroiiie Ha BOAOPOAHOM TOIUIHBE?

2. Kak BBIXJIOMHBIC Ta3bl aBTOMOOUIIEH, padOTAIOIINX Ha YIIEBOIOPOIHOM TOILUIUBE,
BIIMSIIOT Ha 37JOPOBHE YeIOBEKA?

3. Kakue «+» u «—» BBl BUIUTE Y BOJOpOgOMOOUIIEH?

4. Haitnute 1OMONHUTENBHYIO HH(POpMaInio 00 UX yCTPOUCTBE.

5.Ecnu B Baleil cemMbe WM y BalllUX 3HAKOMBIX €CThb aBTOMOOWIIM, MOJACUMUTANTE,
CKOJIBKO TMPUONM3UTENIbHO JUTPOB OCH3MHA, Ta3a M KaKOM MapKh HCIOJIb3yeTe
CXKEITHECBHO.

6. Kakue BemecTBa U B KAKOM KOJUYECTBE MOTYT HAaXOAUTHCS B BBIXJIOMMHBIX Ta3ax
BaIllUX aBTOMOOHUJIEH?

Keiic No 3. T'a3 Oe3 3amaxa, BKyca u 1BeTa. ['opuT ¢ oOpa3oBaHHEM BOJbl H
YIJIEKUCIOro0 ra3a. JTO BELIECTBO HAXOAMT IIMPOKOE INpPUMEHEHHE B OBITY B
Ka4eCTBE TOIUIMBA, CEIbCKOM XO035HCTBE, METALTYPrUH.

3ajnanue:

1. HazoBuTe 7TO BELUIECTBO.

2. K xakoMy KJ1acCy COeAMHEHU OTHOCHUTCS IaHHOE BEIIECTBO?

3. KakoB kauecTBEHHbIH U KOJIWYECTBEHHBIN COCTaB 3TOTO BellecTBa?

4. Kakue BemecTBa 00pa3yloTcsi MOpU  B3aUMOJACHCTBUM KHUCJIOpOAa C ITUM
BEIIECTBOM? 3alMIIUTE YPaBHEHHS BO3MOXHBIX PEAKUUH M HA30BUTE MPOJYKTHI
pEaAKIIHIA.

5. [loueMy 3Ty peakiio Ha3bIBAIOT rOpEeHUEM?

Keiic Ne 4. «<HenonpaBumas omubka» B pupme TOO «Kackan-2» npu 3akauke rasa
B Oa/yioHbl, HE J00ABWJIM BEHIECTBO KOTOpPOE MPHUIAET 3amax JomairHeMy razy. ['a3
OBLT JIOCTaBJICH B OJIHY U3 KBApTUP U MPHU 3TOM OaIJIOH mpomyckan. Yepes CyTku Bce
KHUJIBLIBI OKa3aJUCh B OOJIBHUIIE

3anaHue:

1. UmeeT nu mpupoIHbII Ta3 npomnaH u OyTaH 3anax?

2. Kakyro HemompaBUMYIO ONTHOKY COBEPIIMIA PAaOOTHUKHA Ta30BOW CTAHIUU TPU
3aKadke OBITOBOTO raza?

3. Kakoe BemecTBo npuaaeT 3amnax JoMaliHeMy razy?

4. Moxet 11 00OHSIHHME YelloBeKa YIOBUTH ra3 0e3 3amaxa?

5. Kakum mpubopoM MOXKHO J10Ka3aTh MPHUCYTCTBUE ra3a B KBapTUpPE, €Clu OH Oe3
3amaxa?
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Keiic  No5. «Ouwnctka HedrenpoaykTtoB» Hanmuuume  JIerko0CMOJSIOMIMXCS
HEHACBIIICHHBIX  YTJIEBOJOPOJOB W  KUCIOPOJA-, a30T- U  CEepOCOJepKaIIUX
COEJJMHEHUN B COCTaBe HEPTENMPOAYKTOB CHHM)KA€T KAueCTBO MOJYYEHHBIX U3 HUX
npoAyKTOB. [103TOMY OHM TIOJBEPTarOTCS OUUCTKE.

CriocoObl 0uMCTKH: 00pabOTKa KHUCIOTOM M OCHOBAaHHMEM, 3aTEM THIPOOUYHMCTKA,
agcopOuus u abcopOuus.

Ounctka kucmotamu. JlIsi OYMCTKM OT HEHACHIIEHHBIX YTIEBOJAOPOJOB |
a30TUCTHIX OCHOBAaHMN HEPTENPOAYKTHI 00pabaTHIBAIOT HEOOJBIIUM KOJIUYECTBOM
CEpHOM KHCIIOTBL. 3aTeM JJIsi OYMCTKH OT HA(TCHOBBIX KHCIOT U OCTATKOB CEPHOM
KUCJIOTHI UX 00pabaThIBalOT IIEI0YbI0, a MOCIE ATOTO MPOMBIBAIOT BOIOM. OcTaToOK
nocine 00pabOTKU KHCIOTOM Ha3bIBAETCS KHUCIBIM TYIPOHOM, a OCTAaTOK TOCHe
00paboTKH 1IeN04Ybl0 — HadTOM, (HaTpUeBas colb HAQTEHOBBIX KUCIOT).

CyImHOCTh OYHUCTKH HEPTEHPOAYKTOB METOJMAMHU aacopOIuu W abcopOomuu
3aKJII0YAeTCSd B CEJIEKTMBHOW aacopOuuu aacopOeHTaMu BPEIHBIX IMPUMECEH,
UMEIONINXCS B COCTaBe HE(QTEMPOYKTOB.

C menbi0 TMOBBHIMIEHUS YCTOWYMBOCTH W KAdyecTBa B HEPTEIPOAYKTHI JOOABISIOT
HEOOJbIIOE  KOJUYECTBO  aHTUOKHCIMTENed  (MHrubutopoB). B kadectBe
MHTHUOUTOPOB MCIOIB3YIOTCS (DEHOJBI, apOMATUYECKUE aMUHBI, aMHHO(DEHOJBI U T.
m.

3ajaHue Keucy:

1. M3yunth criocoOb! ounctku HedTHu (amcopOrust u abcopOims)

2.YeM oJIMH c11OCcO0 OTIUYACTCS OT APYroro?

3.Kakue croco6s! 0uncTKH HEPTH MOKETE TMPEIIOKHUTD BHI?

Keiic Ne 6. «Dxonorus u HeQTenpompicen» 3arpsi3HEHUs OKPYKaIOIIEH cpeabl mpH
n00blue HEPTU [ HAIIero BPEMEHU OYEHb akKTyalbHa mpobiema. OmnacHbIM
MCTOYHUKOM 3arpsizHeHus: Kacnuiickoro mopsi sBiseTcss Mopckas HedrenoOblua,
taxke Kacnuit 3arpsi3Hsercs mpu TpaHCHOPTUpOBKe HeTH TaHkepamu. Kaxxapiii u3
Bac BUJEN IO TENEBU30PY MOCIEICTBUS aBapuil HepTeHANMBHOTrO TaHkepa. UepHbie,
MaclsHUCTBIE Oepera, MOKPBIThIE Ma3yToOM, KPbUIbsS NTHIl B BSI3KOM Ma3yTe, JIOAH B
3alIUTHBIX KOCTIOMaX, KOTOpbIe COOMPAIOT He(Th JIomaTaMu U BEAPAMH.

Tankep «Butsa3p» ¢ 3 Ha 4 aBrycra (kak cooOmaer «KaszaxcraHckas IpaBiay)
nepeo3usl HedTh 180 ToHH mo Kacmuro. B ycinoBusix miaoxoil BUAMMOCTH TaHKEp
MOTy4Yusl TPOoOOMHY M Hadal TOHYTh. YeloBeuecKux XKepTB cymenu u3zbexarb. Ha
MOBEPXHOCTH MOpSI, TJI€ 3aTOHYJ TaHKEp 00pa30BaloCh HEPTAHOE MATHO, KOTOPOE
paznmiiock Ha TeppuTopuu 6omaee 20 kM.

3ajaHue K Keicy:

1.Hackonbpko omacHO HedTsHOoe 3arpsa3HeHue Kacnusg M Kakue 5KOJIOTHYECKHE
MOCTEACTBUS OHO UMEET?

2. llpuBeanTe mpUMeEpHl PEMICHHS TaHHOW SKOJIOTUYECKON MPOOIEeMbI?

3.Kakue texnomoruu st coopa HEDTH C TTOBEPXHOCTH MOPSI MOKETE MPEAJIOKUTD
BbI?

Keiic Ne 7. [loBblllieHME KOHIEHTpAallMM HEKOTOPBHIX Ta30B B aTMOC(epe MOXKET
OPUBOAUTE K TJ00aJbHOMY MOTEIUVICHUIO - TaK Ha3bIBAEMOMY <IIAPHUKOBOMY
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abdexty». Tloxkanyii, Hanboee BaKHBIMU «IAPHUKOBBIMU razamu» siBisitorcss C02
u CH4.

MeraH BO3HHMKAET pU aHA3POOHOM (T. €. MPOMCXOIAIIEM B OCCKHCIOPOIHOM cpelie)
pacnajzie OpraHMYeCKUX BEIECTB; MY3bIPhKM METaHa 00pa3yroTcs B OOJOTHUCTHIX
MECTHOCTSX, 32 YTO OH TOJY4YWJ Ha3BaHWE «OOJOTHBIM Ta3». 3aTOIUICHHBIE TOJI
(HampuMep, PUCOBBIC MOJsI BO BpEeMs CeBa) SBISIOTCS HMCTOYHHKOM OOJIBIIOTO
KOJIMYEeCTBA METaHA.

JpyruM HUCTOYHMKOM METaHa SIBJIAIOTCS JKBAaYHBIE KMUBOTHBIEC, TaKHE, KAK KOPOBBI,
OBIIBI U KO3bI, MUIIEBAPUTEIbHAS CUCTEMa KOTOPHIX YCTPOCHA 0COOBIM 00pa3oM s
NepeBapuBaHUs TPABSAHOMW MUIIY: KOHEUHBIEC MPOAYKTHI METa0OIU3MA

COJIEp’KaT METaH, KOTOPBIA BBIIEISETCS B aTMocdepy. ITO MPUPOAHBIA MpoOIlecc,
XOTS KOJMYECTBO JOMAIIHUX KHBOTHBIX 3aMETHO BBIPOCIO 3a MOCJIEIHHE JBa
croietusa. boiee TOro, coctaB KOPMOB CYIIECTBEHHO BIIMSIET HA KOJUYECTBO
o0pa3ymIierocs MeTaHa.

1.Chopmynupyiite TUNOTE3y BBIICICHUS METaHAa JIIOAbMHU.

2. Kak xoJiM4ecTBO MeTaHa, 3aBUCHUT OT KOJIMUECTBA HACEICHUS TJIaHETHI.

3.UTo0 siBsieTCS HCTOYHUKOM BBIJICJICHUSI METaHa B aTMochepy?

BapuaHTbl TEM NPOEKTOB
1. UccnenoBanue coctaBa MHUHEpaJIbHOM BOJIBI M PEKOMEHJAIMU MO €€
UCIOJIb30BAHUIO.
2. UccnenoBanue pa3pymaroniero ACWCTBUS TPUPOIHON BOJABI HAa CTPOUTEIbHBIC
MaTepUabl.
3. CocraBiieHMe TpoOeKTa I[BETHHWKa/oropoja/caja B 3aBUCUMOCTH OT COCTaBa
IPOaHAIM3UPOBAHHBIX IMOYB B COOTBETCTBUM C JU3AMHEPCKUM  3alpoCOM
(MOHOXPOMHBIN LBETHUK, LIBETHUK OJHOJIETHUKOB, MHOTOJIETHHUKOB, JI€KOPATUBHBIM
Oropoj H 1p.).
4. CocraByieHHe cOATaHCHPOBAHHOTO MEHIO Ha JICHb (HEIEI0) B 3aBHCHMOCTH OT
COJIepKaHUsl XUMUUYECKHX MAKPO U MUKPOIJIEMEHTOB B IIPOJYKTaX MUTAHHUS.
5. UccienoBanue kayecTBa MIUTHLEBOM BOJEL.
6. UccnenoBanue mpoO BOAONMPOBOIHOM BOJBI HAa MPEIMET YCTPAHEHUS KECTKOCTH.
/. YcrpaHeHue )KeCTKOCTH BOJIbl B CEIIbCKOXO3SIICTBEHHON J1EATEIbHOCTH.
8. KouTponp KkauecTBa TEXHMYECKOW BOJbI PA3HBIX BHJIOB B COOTBETCTBUHU C
meroaukamu o ['OCT.
9. Co3znanue neKOpaTUBHOM MTYKATYPKH.
10. IIurMeHTHI B U3IEIUIX U3 CTEKIIA.
11. UccnenoBanue pa3pyuiaroniero 1eicTBUs BOABI Ha CTPOUTEIbHBIE MAaTEPUAIIbI.
12. Ouenka cocTosiHUA BO3/lyXa pabodeil 30HbI CrIeUaIicTa (TEXHOIOTa, CTPOUTENS
M T.I., C y4eTOM 00JIaCTH NPO(ECCHOHATBHON NESATEIBHOCTH) B COOTBETCTBHU C
HOPMATHBHBIMU JOKYMEHTAMH.
13. Onpenenenue kpacutesaeil B HaTYypalibHBIX U MPOU3BOACTBEHHBIX COKaX.
14. Ananu3 pU3NKO-XUMHYECKUX CBOMCTB MOJIOKA PA3IMYHOTO aCCOPTUMEHTA.
15. UccnenoBanue CBOWCTB aclUpUHA M H3YYEHUE €ro BIMSHUS HA OPraHU3M
YEJI0BEKa.
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16. M3ydeHnue CBOWCTB KpacuTeleld M OOHApyXCeHHE MOJCIACTHTENIeH B COCTaBe
HOTYPTOB.

17. O6napyxenue ButaMuaa C B HaTypaJIbHBIX COKaX.

18. PaspymuTensHoe Bo3neicTBue Koka-Kosbl Ha OpraHu3M 4eI0BeKa.

19. KucioTHsIi 0Kb U €ro BIUSHUE HA OKPYXKAIOIIYIO CPEy.

20. YcTrpaHeHue KECTKOCTU BOJbI HAa IPOMBIIIIEHHBIX MPEATPUATHUSX.

21. UccrneqoBaHue cocTaBa U KaueCTBa MOPOKEHOTO.

22. ConepxaHrie HUTPATOB B 3€JICHHU.

23. Onpenenenue coaepxxkanus sButaMuuoB A, B1, B6, B12, P, C B opexax.
24. OnpeneneHue o0MIEH )KECTKOCTH BOJIBI.

25. OnpeneneHre KUCIOTHOCTH X1€000yT0UHBIX U3IEIHIA.

26. Onpenencaue Hanmuyus BuTamMuHa C B pa3IMYHBIX BHIaX KaMyCTHI.

27. OnpeneneHue HATUYKMS BUTAMUHA A B pa3IMUHbIX BUJaX OBOIICH.

28. OmnpeneneHue KUCIOTHOCTH XJI€O00YTOUHBIX U3ICTUH.

29. OmpeneneHne KUCIOTHOCTH MOJIOKA.

30. Coznepsxanue HUTPATOB B KapTodere.

31. Onpenenenue 001IEH )KECTKOCTH BOJIBI.

32. ConeprkaHue HUTPATOB B OBOINAX M WX BIUSHAE Ha OPTaHU3M YEIOBEKA.

Tembl 10K1210B
1. CoBpeMeHHBIC METOIbI 00€33apaKBAHMS BOIBI.
2. Annotponusi MeTaIioB.
3. Ucnonb3oBanne painoakTUBHBIX U30TOMOB B TEXHHYECKUX HETISIX.
4. PEHTT€HOBCKOE M3JIyYEHHUE U €T0 UCIOJIb30BAHNE B TEXHUKE U MEIUIMHE.
5. OxpaHa OKpyXarolel cpelibl OT XUMHYECKOTO 3arps3HEeHHUS.
6. CepHas kucnoTa — «XJ1€0 XUMUYECKOU MPOMBIIIIIICHHOCTH Y.
7. IlpakTHueckoe MPUMEHEHHE HIEKTPOJIN3a: papUHUPOBAHKE, TaIbBaHOIIACTHKA,
rajlbBAHOCTETHS.
8. Mcropus mBeaCKON CITMYKH.
9. Posib MeTaJJIOB B UCTOPUU YEJIOBEUECKOU IIUBUIM3AIMY.
10.UcTopus pa3BUTHS YepHOU METAJLTypPIUH.
11.Vctopus pa3BuTHUS [IBETHON METaJTypruu.
12.CoBpeMeHHOE METATypruyeckoe Mporu3BOICTRO.
13.Ponb MeTaNI0B U CIUIABOB B HAYYHO-TEXHUUECKOM MPOTpecce.
14 . Koppo3ust METAIIJIOB ¥ CIOCOOBI 3aITUTHI OT KOPPO3UH.
15.Okonornveckue acrneKkThl UCIOJIb30BAHUS YIIEBOJIOPOJHOTO CHIPHSI.
16.OxoHoMHUECKHE ACTIEKTHI MEXIYHApOAHOTO COTpYJHHYECTBA o
MCMOJIb30BAHUIO YTIIEBOJOPOJAHOIO ChIPbS.
17.XumMust yrieBogopOHOTO ChHIPBAL.
18.YrieBomopoaHOE TOMIMBO, €r0 BUJII U Ha3HAYEHUE.
19.CunTeTnueckue KayuyyKu: UCTOPUS, MHOI000Opa3ue U MepCreKTUBBI.
20.Pe3nHOTEXHUYECKOE TPOM3BOJACTBO M €ro pojib B HAYYHO-TEXHUYECKOM
nporpecce.
21.TIpuMeHeHne apoMaTHYECKUX YTIEBOIOPOIOB.
22. ApomaTHuecKue yrieBOAOPOIbl KaK ChIpbe I MPOU3BOACTBA MECTUIIHIOB.
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23.HedTh 1 ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBIFOJIHOTO MEXAYHAPOHOTO
COTPYJIHUYECTBA.

24.CBapoyHO€ MPOU3BOACTBO U POJIb XUMHUH YTJIEBOJOPOJOB B HEM.

25.YTaeBobl ¥ X POJIb B KHBOW MPUPOJIE.

26.CpeactBa TUIMEHBI Ha  OCHOBE  KHCIOPOJCOJEPXKALIMX  OpPraHMYeCcKHUX
COCIMHEHHUM.

27.Cunrernueckue moromue cpeactsa (CMC): 1oCTOMHCTBA U HETOCTATKH.
28.Jlepunut Oenka B MHUIIEBBIX NPOAYKTaAX U €ro NPEOJOJEHHE B paMKax
r1100anbHOM MPOTOBOIBCTBEHHON MPOTPaMMBI.

29.XuMus n 6MONOTHS HYKIEUHOBBIX KUCIOT.

Tembl pedepaToB
1. buorexHonorus u reHHas uHxeHepus — rexnonoruu XXI| Beka.
2. HanorexHonoruss Kak NPUOPUTETHOE HAMpaBIEHUE PA3BUTHUS HAyKU W
nmpou3BoacTBa B Poccuiickoit @enepannu.
CoBpemeHHBIE METOJIbI 00e33apaskuBaHUsI BOJIBI.
AIOTpONIUS METAIIIOB.
Kuznb n nestenpHocTh .M. Menaeneena.
«[lepuonuueckomy 3akoHy Oyayliee He TPO3UT Pa3pyIICHUEM. .. »
Cunrtes 114-ro snemenTta — TpuyM@ poccUiCKUX (PU3UKOB-AEPIIUKOB.
N3otonsl Bonopoaa.
Hcnonb3oBanue pajuoakTUBHBIX U30TOMOB B TEXHUYECKUX IIEIIAX.
0. PenTreHoBCKOE M3Ty4EHHUE U €TO UCIOIb30BAaHNE B TEXHUKE M MEIHUIIIHE.
11. [1nazMa — 4eTBEPTOE COCTOSIHUE BEIIECTRA.
12. AMopHbIe BemecTBa B MIPUPOJIE, TEXHUKE, OBITY.
13. OxpaHa okpyXkarolen cpelbl OT XUMHUYECKOro 3arps3HeHus. KonudyecTBeHHbie
XapaKTEePUCTUKHU 3arpsi3HEHUS OKPYKAIOIIEH CpeIbl.
14. TIpumeHeHUe TBEPOro U razoo0paszHoro okcuaa yriepoaa (V).
15. 3amuTra 030HOBOT0 3KpaHa OT XUMUYECKOTO 3arpsi3HEHUSI.
16. I'pybonucnepcHbie  CUCTEMbI, HMX KilaccH(UKAIMS U HCIOJIb30BaHUE B
npodeccuoHalbHOM JESITEIbHOCTH.
17. KocMeTnueckue reiu.
18. IlpuMeHeHue CyCcrieH3ui U AIMYJIbCUI B CTPOUTEIHCTBE.
19. MuHepasbl U TOpHBIE TOPOJIBI KaK OCHOBA JUTOChEPHI.
20. PacTBOpbI BOKpYT Hac. TuIbl pacTBOPOB.
21. Bona Kak peareHT ¥ cpeja AJigs XUMHYECKOTro Mmpoliecca.
22. Xusub u gearenbHOCTh C.AppeHnyca.
23. Bkilai OTEUECTBEHHBIX YYEHBIX B pa3BUTHE TEOPUU DIIEKTPOIUTUYECKOM
IUCCOLUALUU.
24. YcTpaHeHue )KeCTKOCTU BOJBI Ha MPOMBIIIJICHHBIX MPEINPUITUSX.
25. CepHas KucioTa — «xjied XMMHUYECKOW MPOMBILIIEHHOCTH.
26. Vlcnonb30BaHne MUHEPANBHBIX KUCIOT Ha MPEATPUATHIX PA3IUNIHOTO MPOPHIS.
27. OKCUJIBI U COJIU KaK CTPOUTENIbHBIE MAaTEPUAIIbI.
28. Uctopus rurmca.
29. TloBapeHHas CONb KaK XMMUUYECKOE CHIPhE.
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30. MHorosnukuii kapOoOHAT KaJdblKsi: B IPUPOAE, B IPOMBILUIEHHOCTH, B OBITY.

31. Peakuuu ropeHus Ha MPOU3BOJICTBE U B OBITY.

32. BupTyanbHoe MOJIETMPOBAHUE XUMUYECKHX MTPOLIECCOB.

33. DAeKTpoau3 pacTBOPOB IEKTPOTUTOB.

34. DnexTpoau3 paciiaBoB AJIEKTPOJIUTOB.

35. [IpakTyeckoe NpuMEHEHUE 3IEKTPOIU3a: paMHUPOBAHUE, TaIbBAHOIIACTUKA,
ralbBaHOCTETHS.

36. UcTopus nonydeHus: ¥ mpoOU3BOJICTBA ATFOMUHUA.

37. DNeKTPOJUTUYECKOE MONyUeHHEe U paQpUHUPOBAHUE MEH.

38. XKuzub u gesreapHocTh I'.J[3BH.

39. Ponp  MeTamioB B MCTOpUM  4ejoBedeckod  IuBMiIM3anuu. Hcropus
OTE€YECTBEHHOW  4epHOMl  Metamnypruu. CoOBpeMEHHOE  METaTypruueckoe
POM3BOJCTBO.

40. Uctopusi OTEYECTBEHHON LBETHOM METaIIypruu. Poib MeTamIoB M CIJIaBOB B
Hay4YHO-TEXHUYECKOM IpOrpecce.

41. Koppo3sust METaIoB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

42. VInepTHbIE WM OJIaropoHbIE Ta3bl.

43. Poxmaromue coJid — TalOTeHBI.

44. Vicropus mBEICKOW CITMYKH.

45. ctopusi BOSHUKHOBEHUS U Pa3BUTHS OPTaHUUECKOW XUMUH.

46. XXusnp u nearenbHocTh A.M.ByTiieposa.

47. Butanusm U ero Kpax.

48. Ponmb  OTCUECTBEHHBIX YYEHBIX B CTAHOBJICHUM U PAa3BUTHH MHPOBOM
OPTaHUYECKOW XHUMUH.

49. CoBpeMeHHbIE MPEACTABICHUS O TEOPUU XMMUYECKOTO CTPOCHHUS,

50. DKoJIIOTHYECKHIE ACTIEKTHI HCIIOIb30BAHUS YTIEBOIOPOIHOTO CHIPHSL.

51. DxoHOMUYECKHE aCIeKThI MEXKTYHAPOIHOTO COTpYJHUYECTBA o
UCIOJIb30BAHUIO YTIEBOJIOPOIHOTO ChIPHSI.

52. Uctopus OTKpBITHS M pa3pabOTKU Ta30BBIX W HE(TAHBIX MECTOPOXKICHUH B
Poccuniickon denepanumu.

53. XuMus yriaeBoJ0pOJHOTO ChIphs U Most Oyayuias npodeccus.

54. YrieBoaopoaHOE TONIUBO, €0 BUAbI U HA3HAUEHUE.

55. CuHTeTHYeCKUEe KayqyKH: HCTOPHUS,, MHOTOOOpa3ne U MepCIeKTHBHI.

56. Pe3snHOTEXHUYECKOE TPOU3BOJCTBO M €r0 pOJb B HAYYHO-TEXHUUYECKOM
nporpecce.

57. CBapo4HO€ MPOU3BOJICTBO U POJIb XUMHUU YTIIEBOJAOPOJIOB B HEM.

2.3. TunoBblie Bonpochl K Au¢depeHIIUPOBAHHOMY 3aUeTy
1. Xumus B COBpeMEHHON CUCTEME HaYK.
2. OCHOBHBIE MOHSTHUS U 3aKOHBI XUMHUH.
3. CoBpeMeHHbIE MpeACTaBiIeHUs] 00 3IEKTPOHHOM CTPOEHUM AaTOMOB 3JIEMEHTOB.
KBanToBbie uncna. [Ipunnun [aynn.
4. 3aKOHOMEPHOCTH paCHpeieNeHuss 3JIEKTPOHOB IO YPOBHSIM U MOJYPOBHSM,
ANEKTPOHHBIE POPMYJIIBI U cxeMbl eMeHTOB. [IpaBuno XyHaa.
5. /luHaMuka W3MEHEHHS AaTOMHBIX PaJWYyCOB C POCTOM THOPAJKOBOTO HOMEpA

o1



aneMeHTa B nepuoandeckoun cucreme JI.M.Menneneena.

6. 3aKOHOMEpPHOCTH TPOSBICHUS aTOMaMH BaJIEHTHOCTU M CTETEHU OKHCIICHUS B
3aBUCUMOCTH OT TOJI0KEHHS AIEMEHTOB B MIEPUOJUYECKON CUCTEME.

1. 3aKOHOMEPHOCTH U3MEHECHUS ANEKTPOOTPUIATEIIBHOCTH  DJIEMEHTOB
NEPUOUYECKON CUCTEMBI U MPOSIBICHUSI UMU METAJUIMYHOCTH U HEMETAJUNTMYHOCTH.
8. VYcnoBus oOpa3oBaHHs KOBaJEHTHOW CBSI3U. XapaKTEpPUCTUKA €€ CBOWCTB —
HAaCBIIEHHOCTH, KPAaTHOCTH, MOJISIPHOCTH, HAMPABIECHHOCTH.

9. KoopauHarmonHas cBsi3b Kak 0COOBIN BUJ KOBAJIEHTHOM CBSI3H.

10.MoHHas cBSA3b. CBOMCTBA, CXOJICTBO M OTIMYHUS OT KOBAJCHTHOM.

11.CymHocTh BOJOPOAHON CBSI3U. MEXKMOJIEKYISIpHbIE B3aUMO/IEHCTBUS.
12.TlonsiTHE O CKOPOCTM XUMHUUYECKOM peakluu U eIuHuIax e€ HU3MepeHHs.
Knaccudukanus peakiuii mo MexaHu3MaM UX MPOTEKaHHUS.

13.3akoH nelicTBHS Macc; POJb KOHIEHTpAIMid B3aUMOJCHCTBYIOIIMX BEIIESCTB B
TrOMO- U T€TEPOreHHbIX CUCTEMaX.

14.YcnoBusi BAWSHUS [aBJICHHS Ha CKOPOCTh TEUYEHHS XUMHUYECKHX PEaKIIHil.
BripaxkeHue 3aKoHa ACHCTBYIOIKUX Macc ISl PEaKlUK, B KOTOPOIl y4acTBYIOT I'a3bl.
15.BiusHre Ha CKOPOCTh XMMHUCCKHX pPEaKmuid Temiepatypbl (IpaBuUlIO |
ypaBHenue Bant-I'ododa).

16.Karanu3aTopsl U KaTaiu3;, CyIIHOCTh OMOJOTUYECKOTO KaTajau3a U OTIMYHE €Tro
OT XUMHUYECKOTO.

17.XuMuueckoe paBHOBECUE U BIUSHUE HA HETO KOHI[EHTpPAUi UCXOAHBIX BEIIECTB
U IPOAYKTOB peakiuil. KoHcranTa paBHOBECHSI.

18.MMpunnun Jle Hlatensre. Bo3MOXHOCTH ¥ YCIOBUS CMEHICHHS XHMHYECKOTO
PAaBHOBECHS B pEAKIUAX, COMPOBOKIAIOIIMXCA BBIICICHUEM WM MOTJIOLIEHUEM
TEIa.

19.1Tpunnun Jle Ilatenbe. BO3MOXHOCTH ¥ YCIOBHUS CMENIEHUS XHUMHYECKOTO
paBHOBECHS PEaKIlUid, y4aCTHUKAMH KOTOPBIX SBJISIOTCS ra3000pa3HbIe BEIIECTRA.
20.ITonsiTHE O pacTBOpaX, PaCTBOPUTENSX U PACTBOPEHHOM BEIIECTBE.

21. Knaccudukaiusi pacTBOpPOB.

22.BecoBbie cOCOOBI BBIPAXKEHHUS KOHIIEHTPAIMU PACTBOPOB: CYIIHOCTh, €IUHUIIBI
u3Mmepenus. [lpuHiun pacuéra macchl HaBECKM BEIECTBA MPU MPUTOTOBICHUU W3
HEro pacTBOpa MPOLEHTHON KOHIIEHTPAINH.

23.MoJisIpHOCTh M MOJIbHAsl JI0JI1 KaK CIOCOOBI BBIPAKEHHUS KOHIEHTPAIlUU
PacTBOPOB: CYIIHOCTb, €IUHUIIBI U3MepeHus. [IpuHIun pacuéra Macchl HaBECKH
BEUIECTBA MPU MPUTOTOBICHUH U3 HETO PACTBOPA MOJSPHON KOHLEHTPALIUH.
24.TloHATHE O HEDJIEKTPOJIUTAX U DIEKTPOJIUTAX.

25.MexaHu3M AJIEKTPONPOBOJHOCTH pacTBOPOB. OCHOBHBIE TONOXKEHUS TEOPUHU
ANEKTPOIUTHYECKOW nuccounanu. CTeneHb 3IEKTPOJUTHUYECKON JHCCOLUAINHU.
Knaccudukanus 3J1eKTpOIUTOB 10 UX CHIIE.

26.KoHcTranta gucconuanuu ciaaboro snexTponuTa. MoHHOE Mpou3BeNeHUE BOJBI.
BonopoaHsiii moka3zaTens.

27.YcaoBus mpoTeKaHUs peakiuii HOHHOTO 0OMeHa /10 KOHIIA.

28.1lonaTe o THApoNW3E cojieil. BnusHue Ha XapakTep THAPOJH3a COJMU CHIIBI
o0pa3ymux e¢ KUCIOT U OCHOBaHUM.

29.CymHoCTh OKHCJICHUSI-BOCCTAHOBIICHUS. 3aBUCHUMOCTh Xapaxkrepa
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PEIOKCIIPOIIECCOB  OT  peakmuu  cpeipl  (Ha  TIpuUMepe  BOCCTAHOBIICHHS
TIepMaHTaHATHOHA).

30.BaxHeiiline OKUCIUTENU U BOCCTAHOBUTENH. Y CIIOBUS MPOSIBIEHUS HEKOTOPBIMU
BEIIECTBAMH CBOWCTB M OKHUCJIMTENEH, U BOCCTAHOBHUTENEH (HUTPHUTHI, CYIb(QUTHL;
MEPEKUCh BOJIOPOAA).

31.Xumuueckas CBsA3b B OPraHMYECKUX COCTMHEHUSIX.

32.Teopusi XUMHUECKOTO CTPOCHUS OopraHndeckux coequnenud A.M. bytneposa, ee
OCHOBHBIE ITOJIOKEHUS.

33.IlonsaTue 06 n3oMepumu.

34.Anxanpl. CocTaB M XHMHYECKOE CTpOeHHE. [ OMOJOrMYecKuid  psim.
Homenknarypa. CBolicTBa.

35.Ankenpl. CocTaB M XHMHUYECKOE CTpoeHue. [oMmonoruyeckuit  psf.
Homenknarypa. CpoiictBa. IlpaBumiio MapkoBHUKOBa. MexaHU3M  peakiuu
anekTpoduabHOro npucoeanHeHus. [lonydyenue u npuMeHeHe alKeHOB.
36./IluenoBrie yrmeBogopoasl. Ctpoenue. Xumudeckue cBoicTBa. [lomyueHue wu
npuMmeHeHue. HatypaibHblil KaydyK, U30IPEH, CTPOEHUE U IPUMEHEHHUE.
37.ANKuUHBI, COCTaB, CTPOCHUE, HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, MOJyYEHUE
U IPUMEHEHUE.

38.ApeHbl, TOMOJIOTHUECKHH psn OeH3oja, (QU3MKO-XMMHUYECKHE CBOMCTBA,
CTpOEHHE, MOJTyYeHUE, MPUMEHEHUE.

39.IIpupoaHble MCTOYHHMKH YTJIEBOJOPOIHOTO ChIphs. [lpupomHbie W MOMyTHBIE
HeTSAHBIEC Ta3bl, UX COCTaB U HCMOJb30BaHUE. HedTh U MpoayKThl ee nepepaboTKu,
UX MPUMEHEHHUE.

40.Ciuptel U (EHOJBI, CTPOEHHE U HU30MEpUs. MeXaHUu3M HYKJICO(DUILHOTO
3aMelleHus. SI0BUTOCTh cupTOB. VX BiIusHUE Ha opraHu3Mm uenoBeka. [lonyuenue
Y IPUMEHEHHUE CIIUPTOB.

41. Anpperunpl U KeToHbl. ['omonormyeckue psaabl. M3omepuss U HOMEHKIATypa.
XUMUYECKOE U 3JEKTPOHHOE CTPOEHUE, PEAKIIMH HYKICOPHIBHOI'O MPUCOECTUHEHHUS
BOJIOPOIa TAJIOT€HOBOAOPO0B. Peakny MmonuKoH1eHCcaluu.

42.KapOoHOBBIE KHCIIOTHI. DJIEKTPOHHOE CTPOCHHE KapOOKCUIBbHOU rpymmbl. O0mas
(GopMyna W mpenenbHbIA psAJ NpeleiabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT.
Buner ctpykrypuoit uzomepuu. Ilomyuenue, ¢puznueckne M XMMHYECKHE CBOMCTBA
KapOOHOBBIX KuCHIOT. Mpbuia. Mblja Kak COJM BBICIIUX KapOOHOBBIX KHCIOT.
[Tpumenenne kapOOHOBBIX KUCIOT U UX pou3BoAHbIX. [lonarue o CMC.
43.Cnoxubie 3¢upsl. XKupsl. Crpoenue cinoxHbIX 3¢GupoB. Kupsel U UX CBONCTBA.
Briciine kapOOHOBBIE KHUCIOTBI, BXOJAIIME B COCTaB MPUPOJHBIX KHUPOB
(mampMHUTHHOBASI, OJIEMHOBAs, CTeaprHOBas). VX mpuMEHEHWEe W Pojb B MPUPOJIE.
du3nyecKkue M XUMUYECKUE CBOMCTBA >KMPOB; TMIPOJU3 JKUPOB, UX OKHUCIEHUE,
TUAPUPOBAHUE KUJKHUX KUPOB.

44 Vrnesoael. CTpoeHHWE MOHOCAXapwuaoB (TJIIOKO3BI M (PYKTO3bI), JIHCAXapHIOB
(caxapo3bl), MoJKcaxapuaoB (Kpaxmajga M IEJUIKJIO3bI); CBOWCTBA TIIIOKO3BI,
caxapo3sbl, Kpaxmasa., [eJUTI0JI03bl U UX IPUMEHEHHUE.

45.A30Tcoaepxkaniye OpraHuveckue BemecTBa. Ha3BaHue aMuUHOB; CBOMCTBa
anudaTuueckux U apoMaTHYECKHX aMUHOB (QaHWJIMHA) U UX MPUMEHEHUE; CTPOCHUE
anbda — aMUHOKHUCIIOT, CTPYKTYpY Oelika, CBOMCTBA U 3HAUCHHUE OCIIKOB.
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3. Kputepuu oueHku pe3yJbTaToB 00y4eHHUsI

Kpurtepnu oneHKM KOMIIBIOTEPHOT0 TECTUPOBAHMS

[lpu mpoBeaeHHM TEKYIIEro KOHTPOJs YCIEBAEMOCTH B BHUJE TECTUPOBAHUS
KOJIMYECTBO BompocoB ausi cryneHta - 30. Bompocwl 1ys CTyAEHTOB BbIIAIOTCA
Cly4aiiHbIM ~ 00pa3oM, TIO3TOMY OJHOBPEMEHHO CTYJEHThl OTBEUYAlOT Ha
pazHoOOpa3Hble 1O YPOBHIO CIOXHOCTH TECTOBbIE 3aJlaHUsl CIEAYIOLIEro THIIA:
BBIOOp OJIHOTO MPaBUIIBHOT'O OTBETA; BHIOOP HECKOJIbKHX MPAaBHJIBHBIX OTBETOB. Ha
BBINIOJIHEHUE 3aaHuil oTBoAUTCA 40 MUHYT.

3HaHUA CTYACHTOB OLEHUBAIOTCS O MATUOAIIIBHON CHCTEME.

KonnuecTBo npaBUiIbHBIX OTBETOB:

85-100% - oTiauuHO,

70-84% - xoporo,

50-69% - y10BIETBOPUTEIBLHO,

0-49% - HeymOBIETBOPUTEIHHO.

Kpurepuu oneHuBaHus MPAKTHYECKUX PadoOT:

[Ipy moaroroBke K NpPaKTUYECKOW paboTe PEKOMEHJYeTCs HCIOIb30BaTh
KOHCIEKTBhl JIEKIMM, Yy4eOHO-MeTonuueckoe u HWHOOpMAIMOHHOE obecredeHue
aucuMIiMHbel. Kaxmoe 3anaHue NpakTUYeCKOW pabdoThl OLIEHMBAETCA IO IATH
0anpHOM IIKae:

O1leHKa «OTIUYHO» BBICTABISAETCS MPU COONIOACHUM CIEAYIOUIMX YCIOBHUM:
CTYACHT BBIMOJHSIET MPAKTUYECKHE 3aJauyd B TOJHOM O0BEME, OTBEYaeT Ha BCE
IIOCTABJIEHHbIE B NPAKTUYECKOW 3aJade BOIPOCHI, BBIIIOJHAECT BCE 3aaHUs
IPAaKTUYECKOU 3aauu.

OueHka «XOpoIO» BBICTABIAETCA IO CIEAYIOIIUM KPUTEPUAM. CTYIEHT
JOMYCKAaeT B PEIICEHUH MNPAKTUYECKON 3a7aud HEe3HAYUTENbHbIE HETOYHOCTH;
IPAaBUJIBHO IPUMEHEHBI TEOPETUUECKUE 3HAHUS.

O11eHKa «yJAOBJIETBOPUTEIBHO» BBICTABIAETCS 1O CIEAYIOMIUM  KPUTEPHUSIM:
JOMYCKAeT B PEIIEHUU NPAKTHYECKOM 3aJaud 3HAYUTENIbHbIE HETOYHOCTH, B TOM
YHCII€ HETOYHO MPUMEHEHBI TEOPETUYECKHUE 3HAHUS.

O1eHKa «HEYOBJIETBOPUTEIHHO» BBICTABIISIETCS MO CIEAYIOUIUM KPUTEPUSIM:
CTYJEHT HE BBIIOJHAET 3aJaHus NPAKTUYECKOM 3aJauyd, OTBEThl COJEpPKAT
CYIIECTBCHHBIC OITHOKH.

Kpurepun oueHKH nNpoMe:KyTOYHON aTTeCTAlMuU:

[lpy mnpoBeneHUU MNPOMEKYTOUYHOM AaTTecTallud BOMPOCHI K 3K3aMEHY
pacmpenensieTcsa mo ypoBHIO ciaoxHOCTH. OOsi3aTenpHasi 4acTh BKIIOYAET BOMPOCHI,
COCTaBJISIONIME HEOOXOMUMBIM M JOCTaTOYHBIH MUHUMYM YCBOCHUS 3HAHUU U
ymenuil B coorBeTcTBUM ¢ TpedboBaHusMu GI'OC CIIO u na ocnoe ®I'OC COO.
Ha moarotoBky K yCTHOMY OTBETY CTYAEHTY oTBoauTcs He Oonee 40 MunyT. Bpems
YCTHOTO OTBETa CTyAeHTa coctaBisier 10 MUHYT.

3HaHUA CTYAEHTOB OLEHUBAIOTCS MO MATUOAIIILHON cHCTEME.

S «OTIMYHO» - TIyOOKO M NPOYHO YCBOEH BECh NPOrPAMMHBI Marepual;
NOCTEA0BATEIbHO U TOYHO MOCTPOEHA PeUb; OTCYTCTBYIOT 3aTPYIHEHHUS C OTBETaAMU
Ha JIONOJHUTENbHBIE WIH YTOUHSIOIINE BOTIPOCHI;

4 «Xopowmo» - YCBOEH BeCh IMPOTrpaMMHBIM MaTepuan; B pPEYd HMEIOTCS
HE3HAYUTENIbHbIE HETOYHOCTH; MPABHJIBHO MPUMEHEHBl TEOPETHUECKUE 3HAHMS; Ha
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OOJIBIIMHCTBO JJOTMOJIHUTENbHBIX UM YTOYHSIOLMX BOIPOCOB J1aH OTBET;

3 «yJOBIETBOPUTEIBHO» - YCBOEHa OCHOBHas YacTh HPOrPaMMHOIO
MaTepuaiga, pedb HE  COJACPKUT  «JAeTallell»;  HEJ0CTaTOYHO-IPaBUIbHBIC
(GopMynupoBKU; Ha OOJBLUIMHCTBO JOMOJTHHUTENIbHBIX WIM YTOYHSIOLMX BOMNPOCOB
UCIBITBIBAIOTCS 3aTPYJHEHHUS B OTBETE;

2 «HEYJOBJIETBOPUTEIBHO» - HE YCBOEHA 3HAUUTENbHAS YacTh IPOTPAMMHOI0
MaTepuasna, OTBET COAEPKUT CYIIECTBEHHbIE OLIUOKH.

B xone onieHHBaHUs MOTYT OBbITh YUTEHBI TUUYHOCTHBIE PE3yJIbTAThI.

4, YyeOHO-MeTOaANMYECKOEe M HH(OPMALIMOHHOE o0ecTedeHue JUCUUIINHbI

Ocnosenasa numepamypa:

1. AHpunorenoBa, W.B. Xumus: y4yeOHMK U TPAKTHKYM IS CPEIHETO
npodeccuoHanbHOTO obpaszoBanus / N. B. Aadunorenosa, A. B. ba06koB,
B. A. [lonikoB. — 2-e¢ u3x., ucnp. u gom. — Mocksa : M3narenbctBo FOpaiit, 2023. —
291 c. — (ITlpodeccuonansuoe obpasoBanue). — ISBN 978-5-534-11719-6. — Texker :
anekTpoHHeld  //  OOpasoBatenbHas  tmatdpopma  FOpait  [caiit]. -
URL: https://urait.ru/bcode/513807

2. Huxkonbckuii, A.b. Xumus: y4eOHHUK W  TNPaKTUKyM JUIsI  CPEAHETO
npodeccuoHanbHoro odpasosanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepab. wum jgom.— Mocksa: HM3gareasctBo  Opaiit, 2023.— 507 c.—
(IIpodeccuonansuoe obOpaszosanue). — ISBN 978-5-534-01209-5. — Tekcr
anekTpoHHblid  //  OOpasoBatenbHas  1iatdpopma  FOpait  [cadT]. -
URL.: https://urait.ru/bcode/513537 (nata obpamenuns: 09.11.2023).

3. Xumus . y4eOHMK JUIs  CpeaHero  npodeccHoHanbHOro  oOpa3oBaHus /
1O. A. Jlebenes, I'. H. ®aneeB, A. M. 'ony6es, B. H. [llanoBan; mox o6mieit
penakuueit I'. H. ®aneeBa. — 2-e u3a., nepepabd. u gom. — Mocksa : M3naTenscTBo
FOpaiit, 2023. — 431 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-
7723-3. — Texct : anekrpoHHbIH // O6pa3oBarensHas miardgopma FOpaiT [caiit]. —
URL.: https://urait.ru/bcode/513073 (mara obpamenus: 09.11.2023).
Jononnumenvnaa numepamypa:

1. Audunorenona, . B. Xumus. bazoswiii ypoBens: 10-11 xmaccel | yueOHHUK s
cpeanero  obmero  oOpasoBanus / . B. Aupunorernoa,  A. B. babkos,
B. A. IlonikoB. — 2-¢ u3x., ucnp. u gom. — Mocksa . M3mgarenbcrBo FOpaiit, 2023. —
290 c. — (ObmeobpazoBarenpubiii 1muki). — ISBN 978-5-534-16098-7. — Tekcr :
anekTpouubd /[ OOpasoBatenbHas — twiatgopma  IOpaiit  [caift].  —
URL.: https://urait.ru/bcode/530422

2. Audunorenona, 1. B. Xumus. bazoseiii ypoBenb: 10-11 kmaccel : yueOHHUK 115
cpenero  obmero  oOpasoBanus / . B. Aupunorenoa,  A. B. babkos,
B. A. IlonkoB. — 2-¢ u3A., ucnp. u nom. — Mocksa . M3narensctBo FOpaiit, 2023. —
290 c. — (ObmeobpazoBarenpubiii 1nuki). — ISBN 978-5-534-16098-7. — Tekcr :
anekTpouubd /[ OOpaszoBatenbHas — twiatgopma  IOpaiit  [caift].  —
URL: https://urait.ru/bcode/530422 (nara obpamenus: 09.11.2023).

3. AnapueB, A. . O6mas xumus. COOpPHUK 3aJaHW C MPUMEpPaMH PEHICHUH |
yuyeOHOe  mocobue g cpenHero  mpodeccHMoHalIbHOTO  o0Opa3oBaHus /
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https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/530422

A. U. Anapues, JI. 1. Aponuna. — 2-e u3na., ucnp. u aon. — Mocksa : M3aarenbcTBo
FOpaiit, 2023. — 127 ¢. — (IlpodeccronansHoe obpazoanme). — ISBN 978-5-534-
09932-4. — Texcrt : anekrpouHubiit // O0pa3zoBaTenbHas miatdpopma Kpait [caiT]. —
URL.: https://urait.ru/bcode/514556

4, I'muuka, H.JI. O6mas xwmus B 2 1. Tom 1. y4eOHHK [JId CpEIHETO
npodeccronanpaoro oopasosanus / H. JI. I'munka ; mox penakuueii B. A. ITonkosa,
A. B. babkoBa. — 20-¢ u3n., mepepad. m mom. — Mocksa : M3garensctBo IOpaiir,
2023. — 349 c. — (ITpodeccuonanpuoe obpazosanue). — ISBN 978-5-9916-9672-2. —
Texkcr : onextponsbii /I O6paszoBatenbHas mmiargopma FOpait [cait]. -
URL.: https://urait.ru/bcode/512151

5. 'muaka, H.JI. O6mas xumus B 2 T. Tom 2. y4eOHHUK JJId CpEIHETO
npodeccronanbuoro oopasosanus / H. JI. I'munka ; mox pemakuueii B. A. ITonkosa,
A. B. babkoBa. — 20-¢ u3n., mepepab. m jgom. — Mocksa : M3gatensctBo IOpaiir,
2023. — 383 ¢. — (I[Ipodeccuonanbaoe oopasopanue). — ISBN 978-5-9916-9670-8. —
Texkcr : onextponnwidi // OOpasoBarenbHas 1uiatrgopma IOpait [caiit]. -
URL: https://urait.ru/bcode/512504

6. 3aiineB, O. C. Xumus. JlabopaTopHblii MPakTUKYM U COOpPHHK 3a1ady : yuyeOHOE
nocobue jus  cpeaHero npodeccuonampbHoro oodpasosanus /  O. C. 3aiines. —
MockBa :  MsmarenbctBo  IOpaiit, 2023.— 202 c.— (IIpodeccuonanbHoe
obopazoBanue). — ISBN 978-5-9916-8746-1. — Tekct . o2aekTpoHHBIA [/
Oo6paszoBarenbHas wiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/513541
7. MapteinoBa, T. B. Xumus. YrnyOnennsiii ypoBenb. 10-11 kmaccel | yyeOHUK
ans  cpenHero oOmero ooOpasosanus /| T. B. MapreinoBa, U. B. ApramonoBa,
E. b. T'onyHoB ; mox oOmeit penmakmueir T. B. MapTeiHOBOH. — 2-¢ W31., HCHp. U
nom. — Mocksa : U3narensctBo FOpaiit, 2023. — 352 ¢. — (O6uieo0pa3zoBaTebHbIHI
muki). — ISBN 978-5-534-16227-1. — Tekct : anektpoHubiid // OOGpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530645

8. Pocun, U. B. Xumus. Y4eOHUK W 3aJauyHUK . JUII cpeHEro npodecCcruoHaaIbHOTO
oopasoBanusi /  W. B. Pocun, JI. JI. Tomuna, C. H. ComnoBseB. — Mockaa :
NspnarensctBo IOpaiit, 2023. — 420 c. — (IlpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-9916-6011-2. — Tekct : anekTponHbId // OOpa3zoBaTenbHas miardgopma
IOpaiir  [caiit]. —  URL: https://urait.ru/bcode/512022 (nata  oOpamieHus:
09.11.2023).

9. Tynukun, E. 1. Xumua. B 2 4. Yacte 1. O6mass u HeopraHudeckas XuMUA :
y4eOHUMK ais cpeaHero mpodeccuoHambHoro obdpasosanus / E. . Tynukun. — 2-¢
u3a., wucnop. u gom. — MockBa: W3parensctBo IOpaitt, 2023. - 385c. -
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02748-8. — Tekcr
anektponnbiid  //  OOpasoBarenbHas — tiardpopma  FOpaidt  [cadT]. -
URL.: https://urait.ru/bcode/513730

10. Tynukun, E. 1. Xumus. B 2 4. Yacts 2. Opranudeckass XUMHS : YYeOHUK IS
cpennero npodeccuonanbHoro oopazosanus / E. U. Tynukun. — 2-¢ u3d., ucop. u
non. — Mocksa : M3garensctBo [Opaiit, 2023. — 197 ¢. — (IIpodeccuonansHoe
obpaszoBanue). — ISBN 978-5-534-02749-5. — Tekct : osnekrpoHHBId [/
Ob6pa3oBarenbHast miargopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/513731 (mara obpamenus: 09.11.2023).

56


https://urait.ru/bcode/514556
https://urait.ru/bcode/512151
https://urait.ru/bcode/512504
https://urait.ru/bcode/513541
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11. Xumus. 3amauHuk . y4eOHOe mocoOue s cpeaHero mpodeccuoHaabHOTO
obpasosanus / 0. A. Jlebenes [u nap.] ; moa obmierr pemakiueit I'. H. ®aneesa. —
Mockpa :  MsmarenscrBo  HOpaiir, 2023. - 236¢c.— (Ilpodeccuonanproe
oopazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : osnekTpoHHBId [/
O6pasoBatenbHas miardopma FOpaii [caiit]. — URL: https://urait.ru/bcode/513091
Humepnem-ucmounuku:

1. hvsh.ru — Xypuan «Xumus B mIKoIE».

2. https://postnauka.ru/themes/chemistry — nexruu nmo xumuu Ha caiire [ToctHayka.
3. http://gotourl.ru/4780  (http://elementy.ru/)  HayuHo-mOmynspHBI  MPOEKT
«DneMeHTHI 00JBIION Hayku» ((U3nKa, XUMUsS, MaTEMAaTHKa, aCTPOHOMHSI, HAYKH O
KU3HU, Haykd o 3emie). HoBocTM Hayku, KHUTH, HAYYHO-TIONYJISPHBIC CTAaThH,
JEKIHNH, SHIUKIOTEIUN.

4. http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT  Hay4HO-IIOMYJIAPHOTO
xypHana «Ilorenunan». Kypuan uznaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumus»,
5. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIOMYJISIPHOTO >KypHasa
«Xumus u xu3Hb». KypHan uznaéres ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OtkpsiTas
DJIEKTPOHHAsT OMOIMOTeKa XUMHUYEcKoTo moprana «Chemnet», coxepxur yaeOHbIC U
MH(GOPMALIMOHHBIE MaTepuaibl JJIs MKOJLHUKOB U yuuTened. B Heil MOXHO HalTH
y4yeOHMKM 10 OOWEell M HEeOopraHuvyeckol XUMHH, OpPTraHUYEeCKOW XUMUH,
MyJIbTUMEANaMaTeprabl, a TAKKe 3a/lauyd XMMUYECKUX OJUMIIMAJ C PEUICHUSMH,
3aJ1a4i BCTYMUTEIbHBIX SK3aMEHOB ISl aDUTYPHEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HWudopmamnronHbie
maTtepuaisl 00 onmmmuanax: MOCKOBCKOW  Topojckod, Bcepoccuiickoi,
MengeneeBckon, MexayHapoaHou. IlpuBeneHbl 3agayd  TEOPETUYECKUX U
OKCHEPUMEHTAIBHBIX TYpOB, MOAPOOHBIE pEIIEHUs, COUCKU U (oTorpaduu
1mooeauTeNen.

8. http://gotourl.ru/7179 (http://chem.dist. mosolymp.ru/) Cucrema AHCTaHIIMOHHOTO
oOydeHus, HApaBJE€HHAs B MEPBYIO OuYepeab Ha MOJTOTOBKY K OJMMIIHUAJaM BCEX
YPOBHEM — OT MIKOJbHBIX a0 MexnyHapoaHoi. CalT COAEPKHUT OrPOMHOE
KOJIMYECTBO 3aJ1a4, CTPYNIIUPOBAHHBIX KAaK MO TéMaM, Tak W 1o oiaumnuaaam. Ilo
BCEM OCHOBHBIM pa3jiellaM XUMUU TPUBEAEH TEOPETUUECKUU  MaTepual
1 pa300paHbl peleHus: TUMIOBBIX 3a/1a4.

9. http://gotourl.ru/4790  (http://webelements.com/)  Hanéxnas  cnpaBouHas
MHPOPMAIIHS 0 XUMHUYCCKHX 3JIEMEHTAX M X CBOWCTBAxX (HA aHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/7180  (https://www.lektorium.tv) Hexommepueckuii  cait
OHJIAltH-00pa30BaHus, CONEPKUT MHOTO MHTEPECHBIX 00pa30BATENbHBIX KYpCOB U
BHUJICOJIEKIIUH JIJISI IIKOJILHUKOB, CTYJICHTOB M YYUTENIEH. ECTh HECKOJIBKO KYpCOB I10
XUMHHU.

11. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service —
CaMblii aBTOPUTETHBIA B MHUPE XUMHH WH()OPMAIIMOHHBIN HMHTEpPHET-pecypc (calT
TUTATHBIN ).

12. http://www.organic-chemistry.org/ TIlopram 1m0 oOpraHuYecKOd XHMHH Ha
AHTJIMMCKOM SI3BIKE.

57


https://urait.ru/bcode/513091
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/
http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4790
http://webelements.com/
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
https://www.cas.org/
http://www.organic-chemistry.org/

13. http://www.xumuk.ru CaiiT 0 XuMHH: KIACCHUECKHE YUYCOHUKHU, CIPABOYHUKH,
SHIUKJIONEIUN, TOUCK OPTaHUYECKUX M HEOPraHWYECKUX PpEeakIHid, COCTaBJICHUE

YpaBHEHUU PEaKLIHi.

14. http://orgchemlab.com/  Caiit, TNOCBAMEHHBIA NpaKTHYECKOW pabore B
n1abopaTopuu.

15. KommbroTepHas cripaBoYHas cucTeMa.

58


http://www.xumuk.ru/
http://orgchemlab.com/

YacrtHoe npodeccuoHanbHoe 00pa3oBaTe/ibHOE yUpeKaeHue
«MOCKOBCKHUI1 00J1ACTHOH COBPEMEHHBbIH KOJIEIAK»

[Tpunosxenue 1

3AYETHO-9K3AMEHAIIMOHHASA BEIJOMOCTbD
20 /20 __ yueOHBIii roa

CrenuajabHOCTD.
I'pynma: KypcC CEeMECTp

®dopma KOHTPOJIS — 3a4eT, AudPepeHIupOBaHHBIN 3a4eT, 9K3aMeH, JIpyrue GopMbl KOHTPOIIS

(moauepKHyTH)
HaumeHnoBanue JUCHUIIIINHBI:
Damunusa u HWHULHAJIBI TpenoaaBaTeisd:

JlaTta npoBeneHus: « » 20 T.
Ot1MeTKa 0 caade
Ne Homep | 3auera / nudd. 3auera / TMommics
”e damuns, UMsi, OTYECTBO CTYICHTOB 3a4eTHOM 9K3aMEHAMOHHOI npenosiapaTens
KHUKKU oleHKH / APYrux
hopmax KOHTPOJIS
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.

YucIo CTyIeHTOB, SIBUBIIUXCS Ha 3k3aMeH / 3auet / mudd. 3auet / npyrue GopMbl KOHTPOJIS .
Yucio CTyeHTOB, He JOMYIICHHBIX K 9K3aMeHy / 3adety / nudd. 3adery / npyrum gpopmam

KOHTpPOJIA .

YuCno CTyICHTOB, HE ABUBIIUXCS Ha 3k3aMeH / 3a4et / mudd. 3auet / apyrue GopMbl KOHTPOJIS

O.1.0.

W3 HuX MOJIyd4nBIINX «OTIMYHO - ,€XOpOILO» - , €yIOBJIETBOPUTEIILHO» -
«HEYIIOBJIETBOPUTEIBHO» -
W3 HuX NOJy4NBIINX «3aYTEHO» - , €HE 3aYTCHO» -
[Ipenonasarens
Tloxanuce
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