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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB
1.1. ObaacTh NpUMeHeHus!

®donx oneHouHbIX cpenactB (ganee - POC) mpemHasHadeH I OIICHUBAHUS 3HAHUH,
YyMEHUH, YypOBHA CHOPMUPOBAHHOCTH KOMIIETCHIIMH  CTYJIEHTOB, OOYYAIOIIMXCS IO
crenrainbHocTd 38.02.03 OnepanvoHHas AEATENbHOCTh B JIOTUCTUKE O aucuuiuinHe bJI.12
Xumus.

®OC cocrasinen Ha ocHoBe ®I'OC 1 paboueil mporpaMmbl IUCIUILTAHBI.

[IpomexyTouHass arTecTamusi MO AWCHUILIMHE MPEAyCMOTpeHa B QopMme 3adera ¢
OIICHKOM C BBICTaBICHUEM OTMETKH MO CHCTEME «OTJIMYHO, XOpOIIO, YJIOBIECTBOPHUTEIHBHO
HEY/I0BJIETBOPUTEIILHO.

1.2. [lnanupyemblie pe3yJbTaThl OCBOCHUS (YU4eOHOM) AUCIUINIMHBI

®OC 1o3BOJIAET OLEHUTH JINYHOCTHBIE, METAIIPEIMETHBIE U NPEAMETHBIE PE3YJIbTATHI,
c(OPMHPOBAHHOCTh OOLIMX KOMIIETEHIIMH B COOTBETCTBUHM C TpeOOoBaHUAMHM paboueit
nporpammsl guctuiuiniel bJ1[. 12 Xumust.

JIUYHOCTHBIE!

— OCO3HaHHUE CBOEro MeCTa B MH(POPMALIMOHHOM OOLIECTBE;

— TOTOBHOCTh M CIIOCOOHOCTb K CAMOCTOATEIBHOM U OTBETCTBEHHOH TBOPYECKOMN
JEsITeIbHOCTH C MCII0JIb30BaHUEM MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH;

— YMEHHUE HCIIOJIb30BAaTh JIOCTM)KEHUS COBPEMEHHOM HWH(OPMATUKM JJIsl IOBBILLIECHUS
COOCTBEHHOTO0 MHTEJJIEKTYaJIbHOTO pPa3BUTUS B  BBIOpaHHOH npodeccuoHanbHON
NeSTeIbHOCTH, CaMOCTOSATENILHO (OpPMHpPOBAaTH HOBbIE Uil ce0s 3HaHUS B
npodeccuOHaIbHOM  00NAacTH, MCIONB3Ys JUIsL  3TOTO  JIOCTYNHbIE HMCTOYHHKHU
uH(pOpMaINH;

— yMEHHE BBICTpaMBaTh KOHCTPYKTHBHBIE B3aMMOOTHOILIEHHS B KOMaHIHOM paboTe Mo
pelLIeHHIo 00X 3a1a4, B TOM YHCJIE C CI0JIb30BAaHUEM COBPEMEHHBIX CPEICTB CETEBbIX
KOMMYHUKAIIHM;

— yMEHHE YIPaBJIATh CBOEH ITO3HABATEIIBHOW JAESATEIBHOCTBIO, IMPOBOJIUTH CaAMOOLIEHKY
YPOBHS COOCTBEHHOT'O0 MHTEJUIEKTYalbHOTO Pa3BUTHs, B TOM YMCJE C UCIOJIb30BAHUEM
COBPEMEHHBIX 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB;

— yYMeHHue BbIOMpaTh rPaMOTHOE MOBEICHHUE MPHU HCIOIb30BAaHUHM Pa3HOOOPA3HBIX CPECTB
MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX ~ TEXHOJIOTUH Kak B  MpodecCHOHATbHON
NesITeIbHOCTH, TaK U B OBITY;

— TOTOBHOCTH K MPOJOKEHUI0 00pa30BaHUS U MOBBIIIEHUIO KBaM(UKAIUU B U30paHHON
npoeCCUOHATbHON ~ IEATENTbHOCTH HAa OCHOBE PpAa3BUTUS JIMYHBIX XUMHYECKHX
KOMIICTCHITUI;

MeETanpeIMETHBIE!

— yMEHHUE ONpPENENATh LENIH, COCTABIATh IUIAHBI JACATEIBHOCTH M ONPENENATh CPEACTBa,
HEO0XOAUMBIE JJISl UX peaIn3aluy;

— HCIIOJIB30BAaHHWE PA3JIMYHBIX BHUJOB ITO3HABATEIIBHOW JESATENBHOCTH JUIA PEIICHUS
MH(OPMALIMOHHBIX 3aj]a4, MPUMEHEHHE OCHOBHBIX METOJ0B MO3HaHMS (HAONIIOAEHUS,
OIMCaHMs, U3MEPEHUs], SKCIICPUMEHTA) JUUIsl OpraHU3aluu y4eOHO-HUCCIIe0BATENbCKON 1
MIPOEKTHON JESITEIbHOCTH C MCIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHII;



— HCIONB30BaHME pPAa3IUYHBIX HH(POPMAIIMOHHBIX OOBEKTOB, C KOTOPHIMHU BO3HUKAET
HEO0OXOJIMMOCTh CTaJKUBAThCA B MPO(EcCHOHANBHON cdepe B U3YUYECHUU SBJICHUN U
IIPOLIECCOB;

— HCIONB30BAaHME PA3JIMYHBIX HCTOYHMKOB HH(POpPMAlMM, B TOM 4YHCIE HJIEKTPOHHBIX
OuOIMOTEK, YMEHHME KPUTUYECKH OILIEHHBAThb U HWHTEPIPETUPOBATH HHOOPMALIHIO,
MOJIy4aeMYI0 U3 PA3JIMYHBIX HICTOYHHUKOB, B TOM YHCIIe U3 ceTH MHTepHeT;

— YMEHHE aHAIM3HPOBATh M TPEACTABIATh HH(POPMAIUIO, TAHHYIO B DJIEKTPOHHBIX
(dbopMaTax Ha KOMIIBIOTEPE B PA3IMUHBIX BUAX;

— YMEHHE HUCHOJb30BATh CPEICTBA MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHIH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPTaHU3AIMOHHBIX 3a/1a4 C COOJII0ICHIEM
TpeOOBaHUN JPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, THTHMEHBI, pecypcocOepexeHus,
MIPABOBBIX U TUYECKUX HOPM, HOPM XUMHUYECKON OE€30MacCHOCTH;

— yMEHHE NYOJIMYHO TPEICTABISATh PE3YJIbTaThl COOCTBEHHOTO WCCIICAOBAHUS, BECTH
IMCKYCCHH, JOCTYITHO M TapPMOHHYHO COYETasi COJEpKaHWe W (OPMBI MPECTABIIEMOM
nH(OpMAaLIUY CPEICTBAMU HHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUH;
MIpeIMETHBIE:

—  c(hopMUPOBAaHHOCTh TPEACTABICHUH O pPONM XHUMHA U XHMHYECKHX IPOLECCOB B
OKpY>KaroIlleM MUPE;

— BIIQJICHWE HABBIKAMHA QJITOPUTMHUYECKOTO MBIIUICHUS W TOHHUMaHHE METOJIOB
(bopMaTEHOTO ONKMCAaHUS AITOPUTMOB, BIIQJICHUE 3HAHHEM OCHOBHBIX AITOPHTMUYECKHUX
KOHCTPYKLUH, YMEHUE aHAIM3UPOBATh aJITOPUTMBI B XOI€ XUMUYECKHUX PEaKIIHii;

— HCIONB30BAaHME TOTOBBIX NPUKIANHBIX KOMIIBIOTEPHBIX TPOTPaMM IO MPOPHITIO
MOJITOTOBKH;

— BIIQJIGHUE CII0COOAMU MpeACTaBIEHUS, XpaHEHHs U 00paOOTKU JaHHBIX Ha KOMITBIOTEPE;

— BIIQJICHUE KOMIIBIOTEPHBIMU CpEJICTBAMU MpPEACTABICHUS M aHalW3a JaHHbIX B
3JIEKTPOHHBIX TaOIUIAX;

— cpOpMUPOBAHHOCTh MpeACTaBIeHUN O 0a3zax MJaHHBIX M MPOCTEHIIUX CpeACTBaX
yIIpaBJICHUS] UMU;

— C(pOpPMUPOBAHHOCTb MPEACTABIEHUN O KOMIIBIOTEPHO-MAaTEMaTHUYECKUX MOJEISIX U
HE00XOAMMOCTH aHaJIM3a COOTBETCTBUS MOJIENTU U MOJIEIUPYEMOro o0beKTa (Tpoliecca);

— c(hopMuUpOBaHHOCTHh 0A30BBIX HABBIKOB M YMEHUM MO COOTIOJICHUIO TPEOOBAHUIM TEXHUKHU
0€30MacHOCTH, THUTHEHBI H pecypcocOepekeHusi Tpu paboTe Cco  CpeAcTBaMHU
nH(pOpMaTHU3ALINH;
o0IIKe KOMITETeHIINN:

OK O01. Beibupatre cnocoObl pemeHus 3aaad Npo(ecCHOHATBHON J1eATeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CPEICTBAa IIOMCKA, aHAIW3a M HHTEPIpETalUu
uHpopMalu ¥ HH(DOPMALMOHHBIE TEXHOJIOTMU IS BBIIOJHEHHS 3a4ad NMpoQeccHOHaTbHOU
JeSITEIIbBHOCTH

OK 04. 3¢ddexTrBHO B3aMMOJICHCTBOBATh U pab0OTaTh B KOJUICKTHBE M KOMaH/IC

OK 07. CopnelicTBOBaTh COXpPAaHEHHUIO OKPYKAIOIIECH CPEIbl, PECYpCOCOEPEKECHHUIO,
IPUMEHSTH 3HaHUS 00 U3MEHEHUH KJIMMaTa, IPUHLUIIBI OEpEKIMBOTO IPOU3BO/ICTBA,

3 PEKTUBHO AEHCTBOBAThH B UPE3BBIYAWHBIX CUTYALIUAX

1.3. ®opMBbI KOHTPOJISAA M OLlCHUBAHMS



HpeI[MeTOM OLICHKHU CJIY>KaT JIMYHOCTHBIC, MCTAIIPECAMETHBIC U IPCAMETHEIC PE3YJIbTAThI,

c(hOpPMUPOBAHHOCTH OOIIMX KOMIIETCHIIUN

Tabmuna 1 KoHTposb 1 o1ieHKa 0CBOEHUS AUCLUILIMHBI IO TeMaM (pa3zienam)

DnemMeHT @DopMbI KOHTPOJISI U OLICHUBAHUS
yaeOHOU Tekyiuii KOHTPOJIb [IpomexxyTounas arrecranus
AUCIUIITAHBI Merons! OLICHKH [Iposepsiembie Meronsr  |[[IpoBepsieMble
OK OLICHKU OK
Pazjen 1. OcHOBBI CTPOEHHS BellleCTBA 3auer ¢ OK 01
Tema 1.1 YcTHBI onpoc OK 01 OLICHKOU OK 02
CtpoeHue aToMOB [IpakTuueckoe 3aHsTHE OK 02 OK 04
XUMHYECKHX No 1 OK 04 OK 07
aneMeHToB u npupona |KoHtponbsHas pabota OK 07
XUMHYECKOH CBSI3H
Tema 1.2. YcrHbIi onpoc OK 01
[Iepnonnueckuit 3akoH | TectupoBanue OK 02
u Tabmuna J1.1. OK 04
Meunpneneesa OK 07
Paznen 2. Xumunuyeckue peakuuu
Tema 2.1 Tunst VYeTHbIi onpoc OK 01
XUMHUYecKUX peakuuid | IIucbmenHsli onpoc OK 02
[TpakTiueckoe 3aHsATHE OK 04
Ne 2 OK 07
JlaGoparopHas paboTa
No 1
KonTponbhas pabota
Tewma 2.2. VYcrHbIl onpoc OK 01
DNEeKTPONIUTHYECKAs JlaGopartopHnast pabota OK 02
JUCCOITHAITUS U Ne 2 OK 04
MOHHBIN 00OMEH OK 07

Pa3nen 3. CTpoeHue u CBOMCTBA HEOPraHNYECKHUX BelleCTB

Tema 3.1. VYcrHbli onpoc OK 01
Knaccudukanus, ITuceMeHHBIN onpoc OK 02
HOMEHKJIaTypa u [IpakTHueckoe 3aHsTHE OK 04
CTpOeHHUE Ne 3 OK 07
HEOpPraHMYECKUX TectupoBanue

BELIECTB

Tema 3.2. dusuxo- VYeTHBI onpoc OK 01
XuMHuueckue cBoictea | [InceMenHsIi onpoc OK 02
HEOPraHUYECKUX IIpakTHueckoe 3aHsATHE OK 04
BEILECTB Ne 4 OK 07

Kontponbnas padota

Pa3znes 4. CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelleCTB




Tema 4.1. VYeTHBli onpoc OK 01

Knaccudukanus, IInceMenHsIN onpoc OK 02

CTPOEHHUE U IIpakTHueckoe 3aHsaTHE OK 04

HOMEHKJIaTypa Ne 5 OK 07

OpraHMYEeCKUX BellecTB |3amura pedepaTon

Tewma 4.2. CBoiicTBa YcTHBIH onpoc OK 01

OpraHN4YeCKHUX [IpakTuueckoe 3aHsTHE OK 02

COEIMHEHU N Ne 6 OK 04
TectupoBanue OK 07

Tema 4.3. VYeTHbli onpoc OK 01

Nnentudukarnus OK 02

OpraHUYeCKUX OK 04

BEIIECTB, UX 3HAYCHUE OK 07

Y IPUMEHEHUE B

OBITOBOM 1

MPOU3BOJACTBEHHOMN

NeSITEIbHOCTH

YeJioBeKa

Paznen 5. Kuneruueckue u TepMOIUHAMUYECKHUE
3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKHUX pPeaKkiui

Tema 5.1. VYeTHbli onpoc OK 01
Ckopoctb xumuueckux |Jlaboparopnas pabora OK 02
peaknuii. Xummaeckoe |Ne 3 OK 04
paBHOBeECHE OK 07
Pa3neu 6. lucnepcubie cucrembl. PacTBopbl
6.1 JlucnepcHele YcTHBIN onpoc OK 01
cucteMbl U paktopsl ux | Kontponsnas pabota OK 02
YCTOMYHBOCTH OK 04
OK 07
Tema 6.2. VYcerHbIM onpoc OK 01
ITonsatue o pactBopax |IIpakTtuueckoe 3ansaTue OK 02
Ne 7 OK 04
OK 07

Paszpnen 7. KayecTBeHHbIEe peakiMu 00HAPYKeHHUs OPraHUYeCKUX U
HEeOpPraHu4ecKuX BellecTB

Tema 7.1. VYerHbll onpoc OK 01
Oo6napyxeHue [IpakTrueckoe 3aHsaTHE OK 02
HEOPraHUYECKUX Ne 8 OK 04
KaTMOHOB U aHWOHOB OK 07
Tewma .7.2. VYcTHbIN ompoc OK 01
O6nHapyxeHue JlaGopaTtopHnast pabota OK 02
opraHudeckux BemiectB | Ne 4 OK 04
OTAEILHBIX KJIACCOB C OK 07
HCIIO0JIb30BaHUEM

Ka4eCTBEHHBIX pEaKLUi




Pa3nea 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH
yeJI0BeKa

Tema 8.1. Xumus B 3ammra pedeparon OK 01
OBITY U OK 02
IIPOU3BOJCTBEHHOMN OK 04
NEeATEILHOCTH OK 07
4eJioBeKa

2. OneHOYHBIE CPEACTBA TEKYIEro KOHTPOJISI yCIIeBAaeMOCTH M KPUTEPHH OLIeHKHU
2.1. Bonipochl 111 YCTHBIX OIIPOCOB
Pa3nea 1. OcHOBBI CTPOEHHUS BellecTBa

Tema 1.1. CTpOCHHe aTOMOB XUMHUYECCKHUX 3JICMCHTOB M IIPpUpPOAA XMMHYECKOI CBSI3H

ook whE

UYrto Takoe arom?

W3 kakux 4acTHI] COCTOUT SAPO?

Yemy paBeH 3aps siipa B IEPUOIUYECKON cucteme?

CKOJIBKO MPOTOHOB U 3JICKTPOHOB B aTOME KUCJIOPOAA U aTOME KabIus?

N3oTonsl — 3107?

CKOIIBKO 3JIEKTPOHOB COJIEPKUTHCA B AJIEKTPOHHOW O0OJOYKE HEUTPaAbHOTO aroma, Y
KOTOPOTO S,IPO COCTOUT U3 6 MPOTOHOB U 6 HEUTPOHOB?

MaxkcumanbHOE YMCIIO 3JIEKTPOHOB Ha TPETHEM SHEPTeTUIECKOM YPOBHE?

Opo6utanu, nmeromue chepuueckyro Gopmy, Ha3bIBAIOT?

MakcumanabHOE YHCII0 SJIEKTPOHOB Ha p- OpOUTATIAX?

. MakcumanbHOE YHCII0 AIEKTPOHOB HAa YETBEPTOM YHEPIrETHYECKOM YPOBHE?

. Opburanu, umeromue (HopmMy ABYX CKPEIIUBAIOIIMXCS BOCBMEPOK, HAa3bIBAtOT?

. MakcuManbHOE YMCIIO JIEKTPOHOB Ha S-opOuTasx?

. Kak Ha3pIBalOT 3apspKEHHBIN aTOM WM TPy aTOMOB?

. Kak Ha3pIBaeTCs MOJIOKUTENBHO U OTPULIATENLHO 3apsbKeHHas JacTuia?

. Kak Ha3bIBaeTcsi CHOCOOHOCTH aTOMa NPUTATHBATH BAJIEHTHBIE AJIEKTPOHBI APYTUX ATOMOB?
. Kak onpenenuts BaleHTHOCTh aTOMa B COEMHEHUH?

17.
18.

Uro Takoe 371eKTpOOTpULaTENIbHOCT?
Kakue TUIIbl XMMUYECKOM CBSA3U CYIIECTBYIOT?

Tema 1.2. Ilepuoguyecknii 3akon u Tabanna JI.A. Menaeneesa

1.

2.
3.
4

B kakoM rozy ObL1 OTKPBIT EPUOINYECKUN 3aKOH?

Maiite onpenenenne nepuoanueckoro 3akona /.M. Menneneesa?

Kak u3MeHSI0TCS aTOMHBIN pajinycC U 3JEKTPOOTPULIATENBHOCTD B NIEPUOE U Ipymie?

Kak M3MEHAIOTCS METAIIMYECKHEe M HEMETaJUIMYECKHE CBOMCTBA DJIEMEHTOB B TPYIIE U
nepuogae?

Paszpnen 2. XuMu4yeckue peakuuu

Tema 2.1. Tunbl XMuMHYECKUX peaKkuil

1.

Uto Takoe XMMHUYECKas peakius, Kakue MpPU3HAKW MPOTEKaHUs XUMHYECKOM peaklMH Bbl
3HaeTe?

Kak Ha3pIBaloTCSd XMMHUUYECKHE PEAKIUU, MPOTEKAIOIINE C BHIICIECHUEM WU MOTJIONICHUEM
TEIUIOTHI?




© oo NGO

10.
11.

3Kakue Tumbl peaknuid CYMIECTBYIO, COIVIACHO KJIAcCCHU(UKAIMU IO YUCIYy M COCTaBYy
WCXOJHBIX BEIIECTB U MPOJTYKTOB peakiuu?

B kakux peakmusx HYKHO HCIIOJIB30BAaTh JJIGKTPOXUMUYCCKUN Psii  HAMPsSHKCHUS
(aKTMBHOCTH) METAJLIOB?

Uro Takoe KaTaqu3arop, Kak Ha3bIBAlOTCA PEAKLMM, MPOTEKAIOIIME C HMCIOJIb30BAaHUEM
JTAHHOTO BelecTBa?

Yro Takoe oOpaTHMbIe 1 HEOOpATUMBIE PEaKIUU?

Yo Takoe cTeneHb OKuciaeHue?

Kak Ha3pIBalOTCS peakiuy, MPOTEKAIOIINe C U3MEHEHUEM CTETIeHEeN OKUCIICHUs?

[TpuBenute knaccudpukanuio peakuuiit OPB?

JlaiiTe onpe/esieHrne MOHATUSM: «OKHCIUTENbY, «BOCCTAHOBUTEH?

UTo MpoUCXOAUT C aTOMaMH 3JIEMEHTOB, B IIPOIIECCE OKUCIICHUS/ BOCCTAHOBIICHUS ?

Ha yem ocHoBBIBaeTCst MeTo 1 3eKTpoHHOTO Oananca OBP?

Tema 2.2. DuekTposiuTuyeckas gucconuanus. MoHHbiid 00MeH

1.
2.

O No gk

10.
11.
12.

UYTto Takoe ANEeKTPONIUTHYEeCKas TUCCOHAIus?

KakoBbl OCHOBHBIE YCJIOBHSI, NMPU KOTOPBIX MPOUCXOAMT IUCCOLMALIUS AJIEKTPOJIUTOB B
pactBope?

[IpuBenuTe mpuMepsl CUIIBHBIX U CIA0BIX AMEKTPOIUTOB. Kak OHM OTIMYArOTCS MO CTENEHU
Iuccouannn’?

KaxoBa posb BOBI B MPOIIECCE IIMEKTPOITUTHIECKON AUCCOoIMauu?

Uto Takoe UOHBI, U KaK OHU 00Pa3yroTCs B pE3yIbTaTe AUCCOLUALINN?

Kak MO>XHO onpeienuTh CTENEHb JUCCOUAIMY IIEKTPOIUTA?

Urto Takoe MOHHBIN OOMEH M B KaKUX MpoIleccax OH BCTpeyaercs?

Onummre MeXaHW3M MOHHOTO OOMEHa Ha MpUMEpPE PeakIMu MEXAy HATPUH-XTIOPUAOM H
cepeOpsTHBIM HUTPATOM.

KakoBbl 0OCHOBHBIE (DaKTOPBI, BIUSIONINE HA CKOPOCTh PEAKIIUU HOHHOTO 0OMeHa?

B uem pazHuIa MEXTy MOJHBIM U YaCTUYHBIM HOHHBIM 0OMEHOM?

Kax noHHbII1 0OMEH UCTIONB3YeTCS B BOJIOMIOATOTOBKE M OUUCTKE BOJIBI?

[IpuBenuTe mpUMEpPHl MPAKTHYECKOTO MPUMEHEHUS] pPEaKIuid HOHHOTO OOMeHa B
MIPOMBIIIUICHHOCTH WUJTU MEAUIUHE.

Pa3zpnen 3. CtpoeHune U CBOMCTBA HEOPIAaHNYECKUX BeLIECTB
Tema 3.1. Knaccupukanusi, HOMEHKJIATypa M CTPOCHHE HEOPraHMYECKHUX BelecTB
Yro Takoe HeopraHuUecKas XMMHs, KAaKUe MPOLIECCH U SBJICHUS OHA U3ydaeT?

KakoBa ocHOBHas kiaccuukanusi Heopranumdeckux BemiecTB? [IpuBenute mnpuMepsl
KQ)KJIOM TPYIIIIBIL.

YTto Takoe KMCIOThI, OCHOBAHUS U coiu? KakoBbI UX OCHOBHBIE XapaKTEPUCTUKU?

Kak kmaccudumupytorcss okcuasl? IlpuBenute npuMepbl KUCIOTHBIX, OCHOBHBIX U
aM(}OTEepHBIX OKCHIOB.

KakoBbl ocoOeHHOCTH KiacCU(PUKAIMM CIOXKHBIX BELIECTB W KaK OHU OTJIMYAIOTCA OT
MPOCTHIX?

Yro Takoe HOMEHKJIATypa B XMMHH U 3a4€M OHA HyXHa?

OOBbscHUTE TpaBUIa UMEHOBAHMS KHUCJIOT M MPUBEAUTE MPUMEPHI I Pa3IUYHBIX THUIIOB
KUCJIOT (HampuMep, OKCOKUCIOTHI U OE3KUCIIOPOIHBIE KUCIIOTHI).

KaxoBbl OCHOBHBIE ITpaBHJIa HOMEHKJIATYphl uisl conei? [IpuBeanre npuMepsl.

Kak ocymiecTBisieTcss HOMEHKIIATypa JijIsl OMHapHBIX coenuuennii? [IpuBenure nmpuMepsl.



10.

11.

12.

13.

14.

KakoBo cTpoeHHe HOHHBIX COEAUHEHH? YUeM OHM OTIMYAIOTCS OT KOBAJEHTHBIX
COeIUHEHUI?

Uto Takoe reHEeTUYEeCKU Psiji BEIIECTB, B YEM 3aKJIIOYACTCS B3aMMOCBSI3b HEOPTAHMUECKHUX
BEIIEeCTB?

Urto Takoe KpHUCTAIMYECKAs pEIIeTKAa W KaKhe THUIbl KPUCTAUIMUYECKUX PEIIETOK
CYIIIECTBYIOT JIJIs HEOPTAaHUYECKHUX BEIIECTB?

Kak BiausieT crpoeHue Ha PU3NUYeCKre U XMMHUYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB?
[IpuBenuTe MpUMEPHI.

Uto Takoe arperaTHOE COCTOSIHHME BEIECTBA, KAKWE arperaTHhIe COCTOSHUS BEIIECTB BbI
3HaeTe?

Tema 3.2. PU3UKO-XMMHUYECKHE CBOHICTBA HEOPrAaHUYECKHUX BellecTB

1.

10.

11.

12.

13.

14.

15.

Kakue oOmme ¢usnueckue M XUMHUYECKHE CBOMCTBA XapaKTepHbl s MeETaioB?
[IpuBeauTe npuMeEpbl METAIOB, HJUTFOCTPUPYIOLIUX 3TH CBOKCTBA.

Onummre OCHOBHBIE CIMOCOOBI IMOJIyY€HHs METauioB U3 pyaA. Kak pasznmyarorcs MeToabl
MOJIyYEHUS JJIS PA3IIMYHBIX TPYII METAJIIOB (HAlIpUMEp, YEPHBIE U LIBETHBIE METAJLIIbI)?
KakoBo 3HaueHuMe MeETaJJIOB M HEMETAIUIOB B MPUPOAE U I JKUZHEICSATEIbHOCTU
yenoBeka? [IpuBeanure npuMepsl UX IPUMEHEHHS B PA3JIMYHbBIX OTPACIISIX.

Uro Ttakoe koppo3us MetaiuioB? ONMIINTE OCHOBHBIE BHIBI KOPpPO3UHM M (DaKTOPHI,
CIOCOOCTBYIOIIUE 3TOMY IMPOLIECCY.

Kakue MeTonbl 3aluThl METAIIOB OT KOppo3uu Bbl 3HaeTe? OOBSICHUTE, KaK KAl U3
3TUX METOJIOB padOTaeT M B KAKUX CUTYAIHsIX OH MOXKET OBITh IPUMEHEH.

Kakue ob0mue ¢Qusnueckue M XUMHUECKHE CBOMCTBAa XapaKTEpHbI Uil HEMETaJlJIoB?
[TpuBenuTe npuMepsl HEMETAIUIOB U OOBSICHUTE, KaK UX CBOICTBAa OTJIMYAIOTCS OT CBOWMCTB
METaJUIOB.

Onumure TUNUYHBIE cBoiMcTBa HemerawioB [V-VII rpynnm mnepuoanueckoi TaOIHIIBL.
KakoBbl 0COOEHHOCTH UX XUMUYECKOTO NMOBEACHUSI U BaJICHTHOCTH?

Kak ocymectBisercs kinaccudukanus coenuHeHuid HemeTaimioB? OOBSICHUTE OCHOBHBIC
KaTeropuu (HampuMmep, OKCUIbI, KHCIOThI, COJM) M MPHUBEIUTE MPUMEPHI AT KaKIOU M3
HUX.

Yro Takoe OMOTE€HHBbIE 3JEMEHThI, U KaKyl0 pOJIb OHH WIPAIOT B MPHUPOJE U B KUBBIX
opranusmax? IIpuBenure npumMepbl GMOT€HHBIX 3JIEMEHTOB U MX COEAMHEHHH.

OObsicHUTE KPYTOBOPOT OMOT€HHBIX 3JIEMEHTOB B mpupojae. Kak mpoucxoaut oOMeH 3THX
3JIEMEHTOB MEXy >KMBBIMH OpraHW3MaMu U OKpyxarouien cpepon? IlpuBeaure nmpumepsl
KOHKPETHBIX KPYTOBOPOTOB (HapuUMep, YIIepOAHBINA WIH a30THBIN).

OnummMre OCHOBHBIE CBOWCTBA OKCHAOB. KakoBbl pa3nuuus MeXIy KHUCIOTHBIMU,
OCHOBHBIMH U aMm@oTepHbIMU okcugamu? [IpuBeaure npumMepsl KakKI0ro THIIA.

Yro Takoe ruApOKCUABI U KaKOBBI MX OCHOBHBIE XMMHUYeCKHe cBoicTBa? Kak ruapokcus
B3aMMOJENCTBYIOT ¢ KUCIOTaMu U consiMu? [IpuBeante npuMepsl peakuil.

KakoBbl OCHOBHBIE XapaKTEPUCTUKU KHUCIOT? OOBSICHUTE, YTO TaKOE CUIIbHBIE U cllabble
KHUCJIOTBI, U TPUBEAUTE MPUMEPHI A KakJoW kareropuu. Kak Mx cBoilcTBa BIMAIOT Ha
MOBEJICHUE B pacTBope?

OnumuTe cBolicTBa cojiei. Kak oHM 00pa3yroTcs, U Kakue THUIThl PEaKIMi TMPUBOIAT K UX
obpazoBanuto? [IpuBenuTe MpUMEpPHI Pa3TMYHBIX COJICH M UX TPUMEHEHUS.

KakoBbl OCHOBHBIE OTJIMYUSA MEX]Yy HEOPraHMYECKMMHM W OPraHUYECKUMHU KHUCIOTaMH?
[lpuBeauTe mnpuUMepsl HEOPraHWYECKUX KHUCIOT W 00CyIuTe HX HCIOJIb30BaHHE B
IPOMBIIIJICHHOCTH U OBITY.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHM4YeCKMX BelleCTB
Tema 4.1. Knaccupukanus, cTpoeHre 1 HOMEHKJIATYPAa OPraHH4YeCKUX BellecTB
Uro Takoe OpraHMYecKre BEIIeCTBA M KaKHE HJIEMEHTHI OHH OOBIYHO coniepxKat?
OnummMre OCHOBHBIE KJIACCHI YTIIEBOJIOPOAOB U IPUBEINUTE IPUMEPBI AJIs KaXKA0I0 U3 HUX.
KaxkoBbl OCHOBHBIE OTIINYMS MEXKAY AIKaHAMM, aJIKEHAMH U aJIKUHAMU?
Uro Takoe ¢yHKIMOHAJIbHAS TPYINa, W KAaKyl pPOJb OHA HrpaeT B OPraHUYECKUX
COCTUHEHUIX?
OO0bsicHUTE, YTO TAKOE U30MEPUS U IPUBEIUTE MPUMEPHI CTPYKTYPHBIX H30MEPOB.
Kak BBl MOXeETE ONpenenuTh, SABJISETCS JIM COCIMHEHHE HACBIIIEHHBIM WU
HEHACHIIICHHBIM?
UTto Takoe roMOJIOrH, U KaKOBBI MX OCHOBHBIE XapaKTEPUCTUKU?
KakoBa oOmast Qopmyna miasi ajnkaHOB, M KaK OHAa HW3MEHSETCS IS JPYTHX KIIacCOB
YTJI€BOJOPOIOB?
Onuiumre Mnpolecc HOMEHKIATypbl pPa3BETBICHHBIX ajkaHoB. Kak Bbl omnpepnensere
OCHOBHYIO LI€Tb?
Uto Takoe CUPTHI U KAKOBBI UX OCHOBHBIE (PU3NYECKUE U XUMUYECKHE CBOMCTBA?
KakoBbl 0COOEHHOCTH CTPOEHUS apoMaTH4ecKuX coequHeHunit? [Ipuseaure mpumep.
Uro Takoe KapOOKCHIIbHAS TPYIIA U B KAKUX COCTUHEHUAX OHA BCTpevyaeTcs?
OO®bsicHUTE, UTO TAaKOE NOJUMEpPU3AIIHS U KaK OHA CBSA3aHA C OPIraHUYECKUMU BEIIECTBAMHU.
KakoBbl OCHOBHBIE METO/bI IIOJIyYEHUSI OPraHWYEeCKUX BEUIECTB B JlabopaTopuu?
IIpuBenuTe NpUMEPSI.
[ToueMy Ba)KHO 3HAaTh HOMEHKJIATYpy OPraHMUYECKUX BELECTB B XMMHH? Kak 3TO moMoraer
B U3YYEHUHU APYTUX TeM?
Yro Takoe >dgupsl M KakoBa uX oOmias Qopmyna? KakoBbl HX OCHOBHBIE CBOMCTBAa M
IpUMEHEHne?
Onummre, 4YTO Takoe aubJeruabl M KETOHBl. KakoBbl MX OTIMYMA U IPUMEpPHI
UCIIOJIb30BaHUsA?
KakoBbl OCHOBHBIE METO/ABI aHaM3a OpraHUYeckux coenuHeHuil? Kakue mnpuOopsl u
TEXHHUKHU UCIONb3YIOTCS JUIsl UX UACHTU(DUKaunu?
OObsicHUTE, YTO TaKO€ peaklys 3aMelIeHHUs M KaKhe THUIbl peakUuil MpPOUCXOJIT B
oprannueckoi xumun? llpusenure npuMepsl.
Yro Takoe opraHuuecKue KUCIOTH U Kak oHH Kinaccuduiupyrorcs? [Ipusenure npumeps! U
OIMILIUTE UX CBOMCTBA.

Tema 4.2. CBolicTBa OPraHU4eCKUX COCAMHEHUH

o0k whE

7.
8.
9.

10.
11.

Yro Takoe OpTaHU4YCCKUEC COCIUHECHUA 1 KaKOBbI KX OCHOBHBIC XapaKTepI/ICTI/IKI/I?

Kaxoe 3HaueHue umeer yriaepos B OpraHu4ecKoil XUMHUM?

B uem 3akmrouaercs pasHulia MCXKAY HACBIMICHHBIMU U HCHACBIIICHHBIMU yl"J'IGBO}IOpO)IaMI/I?
KakxoBBI OCHOBHBIE THITBI H30MEPOB, BCTPCHAIONIUXCSA B OPraHUYCCKUX CoeJII/IHeHI/IHX?
OO0bsicHUTE, UTO Takoe (DYHKIIMOHATbHAS TPYIINA U MPUBEIUTE TPUMEPHIL.

KakoBbl (hn3nueckne CBONCTBA aIKAHOB M KaK OHHM HM3MEHSIOTCSA C yBEIMYEHUEM JJTUHBI
YIJIEpOAHOM 1enu?

Kakue dakTopsl BIUAIOT HA pACTBOPUMOCTh OPTaHMUYECKUX COEAMHEHUH B Bojie?

KakoBa posib BOJIOpOIHBIX CBSI3€i B CBOMCTBAX CIIUPTOB?

B ueMm 3akmmrouaeTcst pa3HuIla B pEaKIIMOHHOW CITOCOOHOCTH JIKEHOB M AJIKAHOB?

Uto Takoe apoMaTUUYECKUE COETMHEHUS U KaKHE Y HUX XapaKTepHbIE CBOMCTBA?

Kak Temmepatypa miaBiI€HUS W KHUIIEHHS OpPraHUYECKUX COCIWHEHHH CBSI3aHA C UX



12.
13.
14.

15.

16.
17.
18.
19.
20.

CTPYKTYpOi1?

OOBsACHHUTE, UTO TAKOE ONTUYECKAsi aKTUBHOCTh U KaK OHA CBSI3aHA C XHPAIBHOCTHIO.
KakoBbI OCHOBHBIE CITOCOOBI MOIYYEHHUS] OPraHUYECKUX COSAMHEHUI?

Uro Takoe KHCIOTHO-OCHOBHBIC CBOMCTBAa OpPraHWYECKHX COCIUHEHWH W KaK OHHU
ONpEeNIETSI0TCS?

Kak Bamstor snexTpoHHble 3((deKThl (MHAYKTHBHBIM W DPE30HAHCHBI) Ha CBOWCTBA
OpPraHMYEeCKUX MOJICKYI?

Kakue MeTo/pI aHaIM3a UCTIONB3YIOTCS IS M3YyYEHUS CBOMCTB OPraHUYECKUX COCTMHEHHM?
KakoBbI OCHOBHBIE pPEaKINH, XapaKTepHbIE I KApOOHOBBIX KHUCIOT?

OOBscHUTE, KaK TUAPOTESHU3AIMS BIHUIET Ha CBOMCTBAa HEHACBILICHHBIX YTJIEBOIOPOJIOB.
Kakue dakTopsl BIUAIOT Ha CTAOMIBHOCTh KAPOOKATHOHOB M KapOaHUOHOB?

KakoBbl 5KOJIIOTHYECKHE TIOCIEACTBUS WCIOIB30BAHUS OPraHMYECKUX COCJUHEHUH B
IIPOMBIIIIIEHHOCTH?

Tema 4.3. Unentudukanusi OpraHuyecKUX BelIeCTB, UX 3HAYeHHWe M NpPHUMEHEHHEe B
OBITOBOI U POU3BOJACTBEHHOI /1eITEJILHOCTH YeJI0BEeKA

1.

Kakue wMmeronpl uHCHONB3YIOTCA s MUIACHTU(UKALMU OPraHMYECKMX BEIECTB B
nabopaTopHoil npakTuke? ONUILIUTE UX OCHOBHBIE PUHIIMIIBI.

Kakoe 3HaueHHe UMEIOT OPraHUYECKUE PACTBOPUTENIN B OBITOBOM XMMHUHU M MPOU3BOJICTBE?
[TpuBenuTe npUMeEpsl UX IPUMEHEHHUS.

B gem 3akimiogaercss poisib YIIIEBOJOB, XHPOB M OEIKOB KaK OPraHMYECKUX BEIIECTB B
HAaIlleM [TUTaHUuu?

KakoBbl OCHOBHBIE CIIOCOOBI MOJYYEHHUS] YKCYCHOM KHCIOTBI, M I/I€ OHa HaXxOJIUT CBOE
pUMEHEHHE B ObITY?

[ToueMy Ba)KHO 3HaThb O TOKCHYHOCTH HEKOTOPBIX OpraHM4ecKux coequHeHuii? [Ipusenure
IIPUMEPBI TAKUX COCUHEHHUH U UX BIIMSHUE HA 3I0POBbE YEIOBEKA. 6

KakoBbl COBpEMEHHBIE TEHICHIMHM B HCIOJIB30BAHMHM OPraHUYECKUX BEUIECTB B
HKOJIOTMYECKU YUCTHIX TEXHOJIOTUSIX U npou3BoacTBe? [IpuBeante npuMepsl.

Pa3znen 5. Kunernueckue n TEPMOAUNHAMUYICCKUEC 3AKOHOMEPHOCTH NIPOTEKAHUSA
XUMHUYECCKHUX peaKuuifl

Tema 5.1. CkopocTh XUMHYECKHUX peakuuii. XuMnuyeckoe paBHOBecHe

©CoOoN R LDdE

10.
11.

12.

YTto Takoe CKOPOCTh XUMUYECKOM PEaKkiuu 1 Kakue (GaKkTOphl Ha Hee BIHSIOT?

KaxoBa posib KOHIIEHTpAaIlMU PEareHTOB B ONPEIEIEHUN CKOPOCTH PEAKIINU?

OO0bsicHUTE, KaK TeMIIepaTypa BIUSIET Ha KHHETUKY XUMUUYECKUX PEaKIIUi.

UTo Takoe KaTtaau3aTop, U KaKk OH U3MEHSET CKOPOCTh Peaklnu?

Kax u3mensieTcst CKopocTb peakiuu nmpu J100aBI€HUH HHTHOUTOPOB?

KakoBbI OCHOBHBIE 3Talbl MEXaHU3MA XUMHUUECKON peakinuu?

Kak MOHO 3KCIIEpUMEHTAIbHO ONPENCIIUTh CKOPOCTh PEAKIIUN?

UTo Takoe sHeprusl aKTUBAIIMU U KaK OHA CBSI3aHA CO CKOPOCTHIO pEaKINu?

Kakue akTopsl BIUSIOT HAa CKOPOCTh XMMHYECKOH peakimu?

Uro Takoe TemuoBble J(PPEKTH XUMHUECKUX pEaKIuid. DK30- H HIHAOTCPMUUYECKUE,
peakuuu?

Yro Takoe 00paTUMOCTh XUMHUYECKOH peakiuu?

Urto Takoe XHWMHYECKOE pPAaBHOBECHME M €ro CMELICHWE IM0J JEHCTBHEM pPa3IMYHBIX
dakTopoB?

Hazosure npunnun Jle [larensbe.



Pa3znen 6. {ucnepcHbie cucTemMmbl. PacTBOpbI

Tema 6.1. /IucnepcHblie cucTeMbl M (PAKTOPBI X YCTOHYNBOCTH

1.
2.

Urto Takoe aucrepcHasi cuctema?

Kakue nucnepcusie cuctembl Bbl 3HaeTe? Ha3zoBuTe U KpaTko OXapakTepU3yHTe OCHOBHBIE
THUIIBI AUCTIEPCHBIX CUCTEM (HAIpUMEp, a3PO030JIH, SMYJIbCUH, CYCIICH3UN ).

Uto Takoe KOJJIOUJHOE COCTOSsIHUE?

OObsicHUTE, YTO TakKoe KOJJIOUJHOE COCTOSHHE M KaK OHO CBSI3aHO C JMCIEPCHBIMU
CHUCTEMaMU.

Kakue ¢akroppl BIMAIOT Ha YCTOWYMBOCTH JAuciiepcHbIX cucreM? Ilepeuncnure u
OOBSCHUTE OCHOBHBIE (PAKTOPBI, KOTOPHIE MOTYT BIHITh HAa YCTOWYUBOCTH JTUCTICPCHBIX
CUCTeM (HampHUMep, pa3Mep YacTHIl, TEMIIEPaTypa, HATMYUE CTAOUIH3aTOPOB).

KakoBa posib MOBEPXHOCTHOTO HATSHDKEHHUS B YCTOMUYMBOCTU 3MYJIbcUi? OOBICHUTE, Kak
MOBEPXHOCTHOE HATSXKEHUE BIMSET Ha CTAOMIBHOCTH SMYJIBCHH U KaK €ro MOKHO
WU3MEHUTD.

Uro Takoe koarymsius v proxymnsnusa? Onpenenure TEPMUHBI KOAryasiuus U GIOKYISLUS U
00BSCHUTE, KAaK OHU BIHSIOT HA YCTOWYMBOCTD JUCTIEPCHBIX CHCTEM.

Tema 6.2. IlonsiTusi 0 pacTBopax

1.

e

© o~

11.
12.

13.
14.

15.
16.

17.
18.

19.
20.

Uro Takoe pactBop? OOBSCHUTE, UYTO TMPEACTABISET COOOW PACTBOP HM W3 KaKUX
KOMIIOHEHTOB OH COCTOMT.

Uro Takoe pacTBOpPUTENb M PAacTBOpeHHOE BeulecTBo? KakoBbl MX posin B 00pa3oBaHUU
pactBopa?

Kakoli U3 ciaenyromux NpUMEPOB SBISETCS pacCTBOPOM: caxap B BOJAE WM IIECOK B BOJAE?
OO6ocHyiiTe CBOIl OTBET.

Yro Takoe koHUEHTpauus pactBopa? Kak MOKHO BBIPa3UTh KOHLIEHTPALUIO?

KakoBbl OCHOBHBIE CITOCOOBI BBIpa)KEHUsI KOHLEHTpAlMKU pacTBOpoB? HazoBUTE HECKOIBKO
METO/I0B (HampuMep, MaccoBast 103151, MOJIIpHAst KOHIIEHTPALU ).

Uro Takoe HachllleHHBIH pacTBOp? Kak ero Mo>KHO Moiy4uTsb?

Urto Takoe nepeHachIeHHbd pacTBOp? KakoBbI €ro CBOMCTBA U KaK €ro MOKHO MOTYYUTH?
Kak temneparypa BiusieT Ha pacTBOpUMOCTh BenlecTs? [IpuBeauTe npumepsl.

UTto Takoe 37eKTPOIUTHI U HEINEKTPOIUTHI? B ueM pasHuia Mexay HUMHU?

. KakoBbI 0cHOBHBIE (DaKTOPBI, BIAMSIONINE Ha CKOPOCTh pacTBopeHusi? Ha3oBute xots Obl TpH

daxTopa.

Yro takoe ocMoc? OOBICHUTE, KaK ITOT NPOLIECC CBA3AH C paCTBOPAMHU.

KakoBbl OCHOBHBIE CBOMcTBa pacTBOpoB? Ha30BUTE HECKOIBKO CBOWMCTB, KOTOpBIE
OTJINYAOT PACTBOPHI OT YNCTHIX BEIIECTB.

Yro Takoe Kosu1onuIHbIe pacTBOpHI? [IpuBennuTe npuMepsl KOJJIOUIHBIX CHCTEM.

Kak MOXHO OTHENNTHh pacTBOPEHHOE BEIIECTBO OT pacTBopa? HazoBure MeToabl, KOTOpHIE
MOTYT OBITh UCIIOIB30BAHBI JJIS OTOU IIEIIH.

Yro takoe pH pactBopa? Kak pH Biuser Ha cBolicTBa pacTBOpoB?

KakoBo 3Hauenne pH B Ouonormueckux cucremax? Ilouemy BakHO NOJEPKUBATH
onpezeneHHbll ypoBeHs pH B opranusme?

UYro Takoe KHCIOTHO-MIEN0YHON Oananc? Kak oH cBsi3aH ¢ pacTBopamu?

[TpuBeaute npuMepsl KUCIOT M OCHOBaHWH, KOTOpbIE MOTI'YT OOpa30BbIBaTh pPacTBOPBI.
Ha3zoBure X0Ts1 ObI IO OTHOMY IPUMEPY IS KAKION KaTErOpHUH.

KakoBbI npakTuyeckue MpuMEHEHUs paCTBOPOB B TOBCETHEBHOM KU3HU?

[TpuBenuTe HECKOJIBKO IPUMEPOB, I'I€ PACTBOPHI UCIIOIB3YIOTCS.



Pa3zgen 7. KayecTBeHHbIE peaklui O0OHAPYKEHHSI OPraHUYECKUX U HEOPraHM4YeCKHX
BellecTB

Tema 7.1. O0Hapy:KeHUe HEOPTAHUYECKNX KATHOHOB M AHHOHOB

1.
2.

10.

Uro Takoe KaTHOHBI U aHUOHBI? [IpuBeauTE NPUMEPHI KAXKJI0T0 U3 HUX.

Kakue MeToap! UCTIONB3YIOTCS A1l OOHAPYKEHHsSI KATHOHOB B pacTBope? ONMUIINTE OJUH U3
HUX.

KakoBbl OCHOBHBIE peakTHBBI AJIs ONpejereHus MOHOB cepedpa (Ag') B pactBope? Kakx
IIPOXOJUT peaKuus’?

OOBbscHUTE, KaK MOXKHO OOHapyXuUTh MOHBI Kanblus (Ca*') B pactBope. Kakue n3meHeHus
IIPOUCXOAT NPU 100aBJICHUU peaKTUBa?

KakoBbl XapakTepHble MPU3HAKK peakiuu ¢ aHnoHoM cyibdara (SO4*7)? Kakoii peakTtus
UCTIOJIB3YETCS JUIS €r0 OOHAPYKEHUs?

Uro Takoe KayeCTBEHHBbIH aHaIM3 M KaK OH IMpUMEHseTcs Uil OOHapyKEeHUs
HEOPraHUYECKUX UOHOB?

Kak moxHO ompeaenuts Hamuuue xyopuaoB (Cl7) B pacrtBope? Omnummre mnpouecc H
YKa)KUTE Ha0Jt0JaeMble U3MEHEHUS.

Kakue MeTonbl MOXXHO HCIONB30BaTh Uig OOHApyXeHHs aHHOHOB KapOoHaToB (CO:*7)?
KakoBbl ipu3HaKu 310l peakunn?

KakoBo 3HaueHUeE KUCII0JIb30BAHUS UHIUKATOPOB B KAYECTBEHHOM aHAJIN3€ HEOPTraHMYECKUX
KaTHOHOB 1 aHMOHOB? [IpuBenuTe npuMep UHIUKATOPaA U €r0 IPUMEHEHUS.

OObsicHUTE, KaK IPOUCXOAUT B3aUMOJIEHCTBUE Mex Ay KatnoHamu menu (Cu*') u aHuoHaMu
ruspokcuaa (OH"). Kakoit nmpoxykt oOpa3yeTcs U Kak ero MO>XHO UIECHTU(DUIIUPOBAThH?

Tema 7.2. O0OHapyKeHHe OPraHMYECKUX BEIIECTB OTACJBHBIX KJIACCOB C MCIOJIb30BAHUEM
Ka4eCTBEHHBIX peakuui

1.
2.

10.

Yro Takoe KauecTBEHHbIE peakIuy B opranndeckoit xumun? KakoBa UX OCHOBHas 11eJb?
Kak MOXHO omnpenenuTh Haluyue ajkaHoB B oOpasue? Kakue peakuuu W HMHIUKATOPBI
UCIIOJIb3YIOTCS ISl 3TOr0?

OnummMre KadyecTBEHHYIO peEakluI0 Ha olpelneieHue ainkeHoB. Kakue u3MeHeHus
IIPOUCXOJAT B pe3ysIbTaTe peakiuu ¢ 6pomom?

KakoBbl XapakTepHble NPU3HAKK peaklUu Ha OOHAapy>KEHUE CIHUPTOB? YKaKUTE PEaKTUB U
O’KU/IaeMbl€ PE3yJIbTaThI.

Kak MoxHO BbIABUTH Hanmuuue KapOokcwibHoW rpymmbel (-COOH) B opranmueckom
BeniecTBe? ONMUIINTE OAHY U3 PEAKIIHI, KOTOpasi 3TO JEMOHCTPUPYET.

Yro Takoe (eHONbl, U KaK MOXXHO HUX OOHapyxHTb B pacTtBope? Kakue peakTuBbI
VCITOJIB3YIOTCS JUISl 3TOM LEIu?

KakoBbl MeTO/1bl OOHApYKEHUS aMUHOB B OPraHUYECKUX COoelMHeHusX? Onummre ogHy u3
pEaKLMii U €€ Pe3yNIbTaThI.

Kak mpoucxoautr kauecTBEHHOE OIpeNeleHHE KETOHOB? YKaXUT€ pPEaKTUB M OIUIINTE
Ha0Jr01aeMble U3MEHEHUSI.

Kak MOXHO OTIMYUTH JIJETUABI OT KETOHOB C MOMOIIbIO KauyecTBEHHBIX peakiuii? Kakoii
TECT UCTIONb3YETCs AJIs TOU LEenu?

Yro Takoe TECT HAa HaJMYue HUTPO(EHONOB, M Kak OH mpoBoauTca? Kakue u3mMeHeHUs
MOYKHO HaOJII0/1aTh MPH MOJIOKUTEILHOM pe3ysibTaTe?

Kpurepun oueHuBaHMsI YCTHOTO 0TBETAa 00y4arouierocsi



OTMeTKa «5» (OTJIMYHO):

- OTBET ITOJIHBIM U IIPaBUJIbHBIM HA OCHOBAaHUU U3YYCHHBIX TEOPHIA;

- MaTepuaj U3JI0KEH B ONPEACIICHHON JOTHYECKOM MOCIEI0BATEIbHOCTH, TUTEPATYPHBIM

SI3BIKOM;

- OTBET CaMOCTOSITEJIbHBIM.

OT1Bet «4» (X0pomo):

- OTBET IOJIHBIM U IPaBUJIbHBIN HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

- Marepuajd H3J0KEH B ONPEIEICHHON JIOTMYECKOW IOCIIEIOBATEIbHOCTH, IIPU 3TOM
JOTYIIEHbl JBE-TPHM HECYUIECTBEHHbIE OIIMOKM, HWCIpPABIEHHBIE 10 TPeOOBaHUIO
MIPENo/1aBaTelIs.

OtrMmeTka «3» (Y10BI1€TBOPUTEIbHO):

- OTBET MOJHBIM, HO TPH ATOM JOIMYIIEHA CYIIECTBEHHAs OIIMOKA WM OTBET HEMOJHBIM,
HECBSI3HBIM.

OtMmeTKa «2» (HEYA0OBJIECTBOPUTEIbHO):

- IpU OTBETe OOHAPY)KEHO HEMOHUMAaHHE YYallMMCS OCHOBHOTO COAEpKaHHUS Y4eOHOIo
MaTepuaia WM JOMYIICHbI CYIIECTBEHHbIE OMMUOKU, KOTOPbIE OO0YYaroIIUiCcsS HE MOKET
WCIIPaBUTH [IPU HABOSAIIMX BOIIPOCAX MPENoAaBaTelisl, OTCYyTCTBUE OTBETA

2.2. Bonpocsl /15l IHCbMEHHBIX ONPOCOB
Pa3nea 1. OcHOBBI CTPOEHHUS BellecTBa
Tema 1.1. CTpoeHne aTOMOB XHMHYECKHUX 3JI€MEHTOB U NPHPOAA XMMHYECKOH CBA3U
CKOJIBKO MOJIEKYJ BOJIOPO/Ia COAEPKUTCS B 1MOIIb Bostopoa?
Kakoe xomruectBo BeectBa cocrasisiet 94 mr aurpara meau (II) Cu(NOz)2 ?
Kakoii 06bem 3aiiMyT Ipu HOpMaJIBHBIX YCIOBUAX 3 T Bojopoaa’?
Omnpenenure Maccy 0,25 MOJIb CEpHON KHCIIOTHI.
Ckonbko 6yayT Becuth 12 * 10?% mosekyn xaopa?
Omnpenenute Maccy 2 MOJIb BELIECTBA KUCIIOPOJIA.
Kaxoit o0beM 3aitmyT tipu H. y. 16 T kucnopoaa?
Kaxkoe xonmmuectBo Bemecta coctanisier 40 1 cynbdara xenesa (I11) Fe 2(SO4 )s?
Kaxoit o6seM 6ymyT umeTs 9*10%° Monexys kucaopoaa?
10 Kakoe konmmuecTBo BemecTBa coctaniset 80 r okcuna meau (11) CuO?

©ooN OOk wDdE

11. Kakoit 06bemM 3aitmyT 9* 10?3 Monexyn xucnopoma?

12. Kakoe konmnuectBo BemiecTa coctanisieT 490 r pocdopnoit kucnorst H3PO4?

Tema 1.2. Ilepuoguyecknii 3akon u Tadbauna /I.A. Menaeneesa

1. Jlatp XapakTepHCTHUKYy XHMMHUYECKOro »3jeMeHTa Mo ero mnonoxenuto [ICXD . H.
MenneneeBa Ne 16.

2. JlaTp XapaKTepUCTUKY XHMHYECKOTO J3JieMeHTa Mo ero mnoioxenuto [ICXD JI. W.
MenneneeBa Ne 12.

3. 3ammcaTh SNEKTPOHHYIO (OPMYITY M DIEKTPOHHO-TpadHuuecKkoe H300pakeHHe SJIEMEHTa,
yKazathb cemeiicTBo Ne 23.

4. 3anucaTh SJIEKTPOHHYIO (OPMYITY M DJIEKTPOHHO-Tpauueckoe H300pa’keHHe 3JIEMEHTa,
yka3zaTb cemeiictBo Ne 30.

5. B kakom nopsjake OyayT 3anofHATRCS oypoBHE? 68, 4p, 4d, 5s, 4s, Sp.

B xaxoMm mopsinke OyayT 3anosHATHCS noxypoBHu? 4s, 3p, 4d, Ss, 4p, 3d.

7. Y Kakoro 3JeMeHTa CUJIbHEEe BhIpakeHa HeMeTauTMIHOCTh: a) Li mimu Rb 6) K wnm Ca Jlate
000CHOBaHHBIN OTBET.

1S



8.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,

YV Kkakoro sjeMeHTa CHJIbHEE BhIpakeHa HeMeTaummuHOCTh: a) O wim C. 6) P unmu As. Jlate
000CHOBaHHBINA OTBET.

Ha xaxom ocHoBanuu cienyrommue 3aemMeHTsl Cl 1 Mn pacnofiokeHbl B OJHOHM Tpymre
Ilepuoauueckoil cucrembl Xxumuyeckux 3iemeHToB J[.M. MengeneeBa, HO B pa3HbIX
noArpynmnax?

Ha kakoM ocHoBaHmM cienyromue 3jJeMeHThl S u Cr pacrhojio)KeHbl B OJHOM TpymIe
[lepuoauueckoit cucrtembl xumudeckux syemMeHToB J[.M. MenzgeneeBa, HO B pa3HbBIX
noarpymnmnax?

Onpenenure TN XumMudeckoit cBs3u B coenuHeHusx: KoO, Ca, NHs, SOz, CuSOs, HBr, Fe,
I2, CO..

Onpenenure TUI XUMU4ecKor cBsizu B coenmHeHusx: ALHz, SeO;, Ca, N2, CaBr, H2SOs,
LiNOs, C2H2, SO».

Onpenenure TUN XUMHYECKOW cBsi3u B coenuHeHusx: SiOz, HI, KoCOs, Mg, Oz, KCI, Na,
Ba(OH)., HCI.

Onpeaenure THI XUMUYECKOH cBsi3u B coenuHenusx: 12, CH4, K1, LiBr, HCL,NaOH, CL2,
BaSO4, AL.

CocraBbTe cxemy oOpazoBanus Mosiekyisl: NaF, HaS.

CocraBbTe cxemy obpazoBanus moiekyibl: HF, NayO.

CocraBbTe cxemy oOpazoBanus Mmosiekynsl: PHz, MgS.

CocraBbTe cxemy obpazoBanus moiekyibl: HF, NayO.

Onpenennute CTENEHU OKUCIICHUS 3JIeMEeHTOB B coenaeHusx: HPO3z, KH, Hz, MgsN2, ZnO ,
CaSO0sg, S, H2 SO4, KNOs.

Onpenenure cTeNeHU OKHUCIEHHUS IIeMEHTOB B coenuHeHusx: P20s, PHs, HCIO4, Brs,
MgCl,, Na2SO3, K, Fe203, NaH.

Onpenenute cTeneHU OKHUCIEHHUs 3MeMeHTOB B coenuHeHusix MgCOs H2SO3 Ba(OH):
CuF2AIF; MgBr, COCa(NO3)2 Cu(OH):.

Onpenenure cTeneHu OKHCICHHS 3eMeHTOB B coeamueHusx AlxSz, KsN, Cl20s, N20Os.
FeClz, Cu(OH)CI, H2SO3, Na2CO3, Al4Cs.

Jaiite onpeneneHne MOHHON CBSI3U.

[aiite onpeneneHne KOBAJICHTHOM CBA3U.

Pa3nen 2. XuMu4yeckue peakuuu

Tema 2.1. Tunbl XUuMHYECKHX peaKkuui

1.

Knaccupumupyiite XMMHYECKYI0 peakuuio (TUI peakluHu, BbIJEIEeHHe/ TOTJIOUIeHNe
TEIUIOTHI,  OJAHOPOJHOCTH/  HEOJHOPOIAHOCTb  CHUCTEMbI,  OOpaTMMOCTb  pEaKIHH,
KartajnuTuueckas/ Hekaranutuueckas, OBP/ ne OBP (mokasath, mpocTaBUB CTENEHU
okucienusi). C(r.) + 2N20(r.) = CO2(r.) + 2Na(T.).

Knaccudumupyiite XUMHYECKYIO peakiuio (THN peaklyud, BbIICIEeHHE/ TIOTJIONMEHNE
TEIUIOThl,  OJHOPOJHOCTH/  HEOJHOPOJHOCTh  CHCTEMbI, OOpPaTUMOCTh  pEaKIUH,
KaranuThueckas/ Hekartanutuueckas, OBP/ ne OBP (mokazarh, MpOCTaBUB CTENEHU
okucienus). CHa(r.) + 4S(x.) <=>CSa(r.) + 2H2S(r.) + Q.

Knaccupumupyiite XMMHYECKYIO0 peakuuio (TUI peaklUuHu, BbIJIEICHHE/ TOTJIOLICHNE
TEIUIOTBI,  OAHOPOAHOCTH/  HEOJHOPOJHOCTH  CHUCTEMBI, OOpaTHMOCTb  PEaKIHH,
Karanutuueckas/ Hekaranutudeckas, OBP/ ne OBP (moka3arb, mpocTaBHB CTETICHU
okucnenus). la(r.) + 5CO2(r.) <=> [,0s(t.) + 5CO(r.) — Q.

Knaccudumupyiite XMMHYECKYI0 pEakiuio (THI peakluu, BbIACICHHWE/ TIOTJIONMIEHNE



10.

11.

12.

TEIUIOThl,  OJHOPOJHOCTH/  HEOJHOPOJHOCTH  CHCTEMbI, OOpPaTUMOCTb  pEaKIHH,
KaTanuTHueckas/ Hekaranutudeckas, OBP/ ne OBP (mokaszate, HpOCTaBUB CTENEHH
okucnenus). Na(r.) + Oz(r.) = 2NO(r.) - 90 xIx

Temmneparypubiii K03 (GUIMEHT peaknuu paBeH 3,2. Ha CKOJBKO TpagycoB HYKHO
YBEJIMUYUTH TEMIIEPATYPY, YTOOBI CKOPOCTh peakliuu yBennuywiack B 104,86 paza?

Bo ckonbko pa3  yBENMYHMTCS CKOPOCTh XUMHYECKONW peaklud TpU MOBBIIICHUH
temriepatypsbl ot 10 10 600 C, eciiu TemriepaTypHblid KOd)PHUITUEHT paBeH 2.
TemmnepaTtypHblii KO3 PHUITUEHT peakiuy paBeH 2,5. Bo CKOIbKO pa3 YMEHBIIUTCS CKOPOCTh
peaxkuu Npy NOHWKEHUH TeMiieparypsl Ha 30 rpaxycoB Henbcus?

Bo ckonpko pa3 yBeNIMUHUTCS CKOPOCTh XHMHUUYECKOW pEaklUUH TMPU [MOBBIIICHUU
temneparypsl oT 20 1o 700 C, eciu TemneparypHbiil K03 PUIHEHT paBeH 2.

Onpenenure, KaKk U3MEHUTCS CKOpocTh xumuueckoi peakmuu 2CO(T) + Oz2(r) = 2CO2(T)
MIPU YBEJIMYEHUHU KOHIIEHTPAIIMU UCXOIHBIX BEIIECTB B 3 pasa.

Kak uzmenutcs ckopocts peakiuu 2NO + Oz = 2NO2, ecnu yBenuuuTh KoHIeHTpanuo NO
B 3 paza?

Omnpenenure, Kak U3MEHUTCS CKOopocTh xumuueckoil peakiuu 2NO(T) + O2(1) = 2NO2(T)
IIPU YBEJIMYEHUH KOHIIEHTPAIIMKM UCXOIHBIX BEIIECTB B 4 pa3a.

Bo ckonpko pa3 M3MEHUTCS CKOPOCTh peaklUU NpsSAMON U oOpaTHOM peakluu B CUCTEME:
2S02(r)+ O2(r) = 2S03(1) + Q Eciin 00beM 1a30B0i cMeCH YMEHBIIUTH B TP pa3a?

Tema 2.2. DileKTPOIMTHYECKAS] JUCCONUALNS U MOHHBII 00MeH

1.

Kakyro maccy conu u 06beM BOAbI HEOOXO0AUMO B3sITh [Isl ipuroTtoBiienus S0r 0,5 %-Horo
pacTBOpa XJIOpHAa HATPHUs.

Kakyro mMaccy conu u 06beM BOABI HEOOXOAUMO B3ATh JUIs mpurotosieHus 60r 9%-Horo
pacTBOpa YKCYCHOW KHCIIOTHI?

Kakyro maccy conu n 06beM BoJbl HEOOXOAUMO B35Th i1l purotosieHus 70r 2 %-Horo
pactBopa conu?

Kakyro mMaccy conmu u 06beM BOJBI HEOOXOAUMO B3SITh it TipurotosieHus 40r 4 %-noro
pacTBOpa COJISTHOM KHCIIOTHI.

K 150r 20%-noro pactBopa cosiHoi kucnoTel npuiuiau 200 mi Boasl. KakoBo mporeHTHOe
coJIep’KaHue COJISTHOM KHCIIOTHI BO BHOBb ITOJIyY€HHOM pacTBope?

K 90r 6 %-noro pactBopa nosapeHHoi conu npuiawin 200 ma Boasl. KakoBo mpoueHTHOE
CoJIep’KaHue TIOBAPEHHON COJIM BO BHOBb ITOJIY4EHHOM pacTBOpe?

K 200r 40 %-noro pactBopa cepHoil kuciaoTsl npuiuian 80 miur Boasl. KakoBo npoueHTHOe
COJIEp’KaHUE CEPHOM KUCIIOTHI BO BHOBb IOJIY4EHHOM pacTBope?

K 140r 15 %-noro pactBopa caxapa gomwiun 160 mi Boapl. KakoBo mpoieHTHOE
coJiep’KaHue caxapa BO BHOBb IIOJyYEHHOM pacTBope?

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB

Tema 3.1. Knaccupukanus, HOMEHKJIAaTypa U CTPOCHHE HEOPTaHMYECKHUX BeIeCTB

1.

2.

3.

4.

K kakuMm kiaccam HEOpraHMYecKUX coenuHeHui oTHocsaTcs BemectBa: Cr(OH)s, HBr,
NazPOs, SO2, (Cu(OH)2, U20, K2SiOs, LiOH, H.CO3? HazoBute ux.

K xakuM KjaccaM HeopraHW4ecKux coeauHeHuii otHocstTcs Bemnectsa: CaCly, LiO, CO,
Al(OH)3, HF, FeCOs3, Ba(OH)2, Cl207, H3PO4? HazoBute ux.

K xakuM KiaccaM HeopraHudeckux coeauHeHuii otHocstcs BemnectBa: CaCly, LiO, CO,
Al(OH)3, HF, FeCO3, Ba(OH)2, Cl>07, H3PO4? HazoBure ux.

K kxakuMm kjnaccam HEOpPTaHWYECKUX coequHeHui oTHocsTcs BemiectBa: Mg(OH)2, V20s,



COy, Li2COs3, H2SO3, Fe(OH)3, Al2S3, H2SiO3? HazoBute ux.

CocTaBbTe ypaBHEHUS XHUMHUYCCKUX PEAKIHA B MOJICKYISPHOM, IOJHOM HWOHHOM U
COKpalll€cHHOM MOHHOM BH/IC:

NazS + ZnCl; =

Al(OH)z + HCI =

Ca(OH), + CO; =

KOH + H2S504 =

HazoBuTe MPOAYKTHI PEaKIMH.

CocraBbTe YpaBHCHHUA XHUMHYCCKUX peaKHI/Iﬁ B MOJICKYJIPHOM, IIOJIHOM MHOHHOM H
COKpalll€cHHOM MOHHOM BH/IC:

Na,COs + BaClz =

Na,COz + HNO3 =

KOH + SO3 =

CaO + HySO4 =

HazoBurte IMPOAYKTHI pCAKIIUU.

CocraBbTe YpaBHCHHA XUMHYCCKUX peaKLII/Iﬁ B MOJICKYJIIAPHOM, IIOJIHOM HOHHOM U
COKpallilcCHHOM MOHHOM BHUIC:

K2COs + CaCl; =

Ca(OH), + H3PO4 =

NaOH + CO; =

Fe(OH), + HCI =

Ha30BuUTe IPOAYKTHI pEaKIHH.

CocraBbTe YpaBHCHHA XUMHYCCKUX peaKLIPII?'I B MOJICKYJIIDHOM, IIOJITHOM HWOHHOM MU
COKpAallICHHOM MOHHOM BH/IC:

BaCl, + Na2;SO4 =

Ba(OH), + H.S =

LIOH + SOz =

CuCjz + KOH =

HazoBuTe npoayKThl peakilvy.

Tema 3.2. PU3UKO-XHUMHYECKHE CBOMCTBA HEOPTAHMYECKHUX BEIEeCTB

1.

O Noa

Hanumumre ypaBHeHUs! peakuuid, P MOMOILIN KOTOPBIX MOKHO OCYLIECTBHUTH CIIEIYIOIINE
npespanieans: C — COz2 — CaCO3 — CaCl, — Ca(NO3), — CaCOa.

Hanumumre ypaBHEHUST peakiinid, IPU MOMOIIHA KOTOPHIX MOKHO OCYIIECTBHUTH CIICTYIOIINE
npespanieaus: Fe — FeClzs — Fe(OH)s — Fe203 — Fez(SO04)s.

Hanumure ypaBHEHUST peakiiuid, IPU MOMOIIHA KOTOPHIX MOKHO OCYIIECTBUTH CIIEAYIOIINE
npespamenus: NO2 — HNO3 — Zn(NOz)2 — O2

Hanumure ypaBHeHUs peakuuii, Mpy MOMOIIM KOTOPBIX MOXHO OCYILIECTBUTH CIEAYIOLINE
npespaiieHus: N2 — NO — NO;— HNOsz— Ca(NO3):

CocTaBuTh He OoJiee MATH YPaBHEHUN PeakIuii, XapaKTepU3YIOIINX CBOMCTBA CEphI.
CocraBuTth He OoJiee MATH YpaBHEHUN PEaKIIHMi, XapaKTePU3YIOIUX CBOMCTBA a30Ta.
CoctaBuTh He OoJiee MATH YpaBHEHUN PeaKIlfii, XapakTepU3yIOIIUX CBOMCTBA Oapusl.
CocraBuTth He OoJee MATH YpaBHEHUM PEaKIINil, XapaKTePU3YIOIUX CBOMCTBA MEIH.

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHN4YeCKMX BellleCTB
Tema 4.1. Knaccupukanus, cTpoeHrne 1 HOMEHKJIATYPA OPraHH4YeCKHX BellecTB
CocrtaBbTe CTpYKTypHBIE (POPMYITBI H30MEPOB, UMEIOIINX MOJIEKYIApHYIO hopmyiy CsHi4



2. CoctaBbTe CTPYKTypHBIE (HOPMYIIBI H30MEPOB, UMEIOIINX MOJICKYIsIpHYI0 popmyny C7Hz1e
3. HazoBute coenuuenus, popmyIibl KOTOPBIX

a) CH3-CH>-CHzg; n) CH,=C=CH-CHz;
0) CH3-CH(CH3)-CHz3; ¢) CHs-CH(OH)- CH2-CHs;
B) CH3-CHCI-CHjs; %) CH3-CH2-COOH.

r) CH;=CH-CHs;
4. HazoBute coequHeHus, GopMyIbl KOTOPBIX
a) CH3-CH3;
6) CH2= CH2;
B) CH3-CH20H;
r) CH2=CH-CH2-CH2-CH3;
1) H-COOH
e) CH3-CH2-CH2 COOH;
) CH2CI- CH2CL.



5. Hanmummure cTpykTypHBIC (DOPMYJIIBI BEIISCTB, HA3BaHUS KOTOPHIX:

a) meHTaH, 0) 2-MEeTUJITIEHTaH, B) IEHTEH- 1, I') meHTUH-1, 1) neHTanoi-1, €) neHTanansp,
6. Hamummure cTpykTypHBIE (OPMYIIBI BEIIECTB, HA3BAHUS KOTOPHIX:

a) H.0yTtan; 0) 2-meTunOytan; B) OyreH-2; 1) Oyrun-1; 1) Oyrananp; ) Oyranomn-2;
7. HamummTe cTpyKTypHBIE GOPMYIBI COSTUHEHUH TI0 UX HA3BaHUIM:

a) 4,4 — TUMETUIITEIITaH,

0) 2,2,3,4,4,5,5 — rentaMeTu — 3 — U3OMPOINUIIOKTAH;

B) 2 — MeTuI — 3,3 — IUATUJITENTAH;

r) 1,4 — quximop — 2 — meTun — 4 — OyTUJIICKaH.
8. HamummTe cTpykTypHBIE GOPMYIBI COSTUHEHUH TI0 UX HA3BaAHUIM:

a) 4,4 — TMMETUJITEIITaH;

0) 2,2,3,4,4,5,5 — renrameTiu — 3 — U30IPOITUIIOKTAH;

B) 2 — MeTw — 3,3 — IUATHIITCIITaH;

r) 1,4 — muxnop — 2 — meTui1 — 4 — OyTuiieKan

Kpurtepuu onieHKH NMCbMEHHBIX 0TBETOB

5» «oTau4HO» - B paboTe /JaH MOJHBIN, pa3BepHYTHIH OTBET Ha IOCTABICHHbBIE BOIPOCHI.
N3noxeHne 3HaHUM B TUCbMEHHOM (hopMe MOJIHOE, CUCTEMHOE B COOTBETCTBUU C TPEOOBAHUAMU
y4eOHO#l mporpamMmbl. 3HaHHE 00 OOBEKTE IEMOHCTpUpyeTcs Ha ()OHE NOHUMAHHS €ro B
CUCTEME JIaHHOM HayKu M MEXIUCUUIUIMHAPHBIX CBsA3e. OTBET M3JI0XKEH JIUTEpPaTypPHbIM
A3BIKOM C MCII0JIb30BaHUEM HAay4YHON TEPMUHOJIOTUH.

«4» «xopomo» - B padoTe /JaH MOJHBIN, pa3BEPHYTHIN OTBET Ha MOCTaBJIEHHBINA BOIPOC,
IIOKa3aHO YMEHHUE BBIIEIUTh CYLIECTBEHHbIE M HECYIIECTBEHHbIE Npu3HAaKku. Mmerommecsa y
00yyaromerocsi 3HaHUs COOTBETCTBYIOT MHUHHMAJIbHOMY OOBEMY COJEp)KaHHs NpeaMeTHON
HNOAroTOBKU. M310keHne 3HaHUN B MHCbMEHHON (popMe IMOJTHOE, CHCTEMHOE B COOTBETCTBUHU C
TpeGoBaHUAMH yueOHOI mporpaMMbl. Bo3MOKHBI HecyliecTBEHHbIE OLTHOKH B (hOPMYyTUPOBKaX.
OTBeT JI0TUYEH, U3JI0KEH JTUTEPATYPHBIM SI3bIKOM C UCIIOJIB30BAHUEM HAyYHOU TEPMHUHOJIOTHH.

«3» «ya0BJIETBOPUTEIbHO)» - JIaH HEIOCTATOYHO MOJIHBIA M HEJJOCTATOUYHO Pa3BEPHYTHIM
orBeT. JlomyuieHsl OMIMOKM B PAaCKPbITUM NOHATUHN, ynoTpedieHuu TepMHHOB. OdopmieHue
TpeOyeT MonpaBoK, KOPPEKIIHH.

«2» «HeyIOBJIETBOPUTEJIbHO» - JIaH HEIMOJHBII OTBET, MPEACTaBIAOMUN CcOO0M
pa3po3HEHHbIE 3HAHUS II0 TEME BOMNPOCAa C CYNIIECTBEHHBIMU OIIMOKAaMHU B OIpPE/EICHUsX.
W3noxeHne HErpaMOTHO, JOIYIIEHbl CYIIeCTBEHHbIE OmMOKH. OTCyTCTBYyeT HHTEpecC,
CTpeMJIeHHE K TOOPOCOBECTHOMY M KaU€CTBEHHOMY BBIITOJHEHHIO YUEOHBIX 3aaHuH.

2.3. Tems! pepepaToB no 1ucuuNIMHE
Pazgea 4. CTpoenue U CBOiCTBA OPraHNYeCcKUX BellecTB
Tema 4.1. Knaccudgukanms, CTpoeHHEe M HOMEHKJIATYPA OPraHU4YeCcKHUX BelleCTB

1. TlosBneHnwe M pa3BUTHE OpraHWYEeCKOW XUMHM Kak Hayku. [Ipenmer opranuyeckoit
XUMHUHU. MecTo 1 3HaYeHHE OpPraHNYeCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

2. CuHTe3 U CBOWCTBA MPUPOAHBIX COCTUHEHMI: UCCIe0BaHUEe ankaniouoB Paccmorpure
CTPYKTYPY, IPOUCXOXKACHUE U (hapMaKOJIOTMYECKHE CBOMCTBA alKaJOUI0B, & TAKKE METOJIbI UX
CUHTE3a.

3. Poub oprannyeckoit XuMuu B pa3paboTKe JekapcTB. M3yuuTe, Kak opraHuveckas XUMHUs
CHOCOOCTBYET CO3/IJaHMIO HOBBIX MEAMKAMEHTOB, BKJIIOYasl MPUMEPHI YCIEUIHbIX MPENapaToB U
MEXAHU3MOB UX JCHCTBHU.



4. Tlomumepspl: OT MNpHUPOABI K CHHTETHKE. [IpoaHanmusupyiTe pa3iauaus MeEXIy
€CTECTBEHHBIMU U CHUHTETUYECKHUMH MOJIMMEpPAaMU, UX MPUMEHEHUE B PA3JIMYHBIX OTPACIAX U
BIIMSTHUE HA OKPYXKAIOIILYIO CPEy.

5. XuMHS apoOMaTHYECKUX COCIUHEHHUN: CTPYKTypa, CBOMCTBa u peakuuu Wccnemyiite
OCOOCHHOCTH apOMaTHYECKHX COCIMHEHUH, UX PEaKIMOHHYIO CIIOCOOHOCTh M NMPUMEHEHHE B
MPOMBIIIIEHHOCTH U MEUIINHE.

6. Meroapl aHanmM3a OpPraHUYEeCKUX COEIMHEHUH: OT Xpomarorpaguu [0 Macc-
cnexktpoMerpun O030p COBpEeMEHHBIX METO/IOB aHallM3a, X MPUHLHUI padOThl U MPUMEHEHUE B
pa3IMYHbIX 00JaCTSIX HAYKH U TEXHUKHU.

Pazgen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA
Tema 8.1. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOM €ATEJILHOCTH YeJI0BeKa

1. Xumuyeckue peakldd B JIOMAIllHEM XO3SMCTBE: OT CTUPKH 10 yOopku. MccrienoBanue
Pa3IMYHBIX XUMUYECKUX BEIIECTB, UCIOJIb3YEMbBIX B OBITY, M MX PEAKIIHi

2. TlmacTuk B HamIeW XU3HU: XUMHUYCCKHA COCTAaB M BIUSHUE HA OKPYXKAIOUIYIO CPEIy.
0O030p pa3nMYHBIX TUIIOB IUIACTUKOB, UX CBOMCTBA U NMPOOJIEMbI YTUIU3ALUH.

3. Kocmernka wu mapdromepus: Xumusi Ha cioyx0e KpacoTel. AHaJIM3 COCTaBa
KOCMETHYECKHUX CPEJICTB M UX BO3JACHCTBHS HAa KOXKY U 37J0POBbE.

4. TlpoayKTbl MHUTAaHUS: XUMHUYECKHE 00aBKM M MX BIHMSHHE Ha 3J0pPOBbE YEIOBEKA.
HccnenoBanue NUIIEBBIX 100aBOK, UX (PYHKIMIA U BO3MOKHOTO Bpe/a.

5. OuymcTKa BOJBI: XMMHYECKHE METOAbl M TeXHOJoruu OmnucaHue IPOILEeCCOB OYUCTKH
BOJIbI, UCIIOJIb3YEMBIX B OBITY U TPOMBIIIUICHHOCTH.

6. Kpacku ¥ MOKpBITHS: XUMUS JJI 3alIUTBI U JCKOparuu. AHAIIU3 COCTaBa KPacoK, WX
MPUMEHEHUS U BO3JICUCTBHS Ha 3/I0POBbE.

7. XuMHUs B CEIbCKOM XO3SUCTBE: yIOOpEHHS W mecTuluiabl. MccienoBanue XUMHUYECKUX
BEILECTB, UCIOJIb3YEMBIX B arPOHOMUU, UX MPEUMYIIECTBA U HEAOCTATKHU.

8. DHepreTHueckue pecypchl: XMMHUUYECKHE MPOLIECCHl MPU MPOU3BOJACTBE TorumBa. O030p
MIPOLIECCOB, CBSI3aHHBIX C IMOJIYYEHUEM U UCIIOJIb30BAHUEM Pa3JIMYHBIX BUJIOB TOILIMBA.

9. buonerpaaupyemble MaTepUambl: XUMHUS YCTOMYHUBOTO Pa3BUTHSA. AHAINU3 COBPEMEHHBIX
OuomaTepuansoB U UX BO3JCUCTBUS HA HKOJIOTHIO.

10. XumMust B MEOUIIMHE: OT JIEKAPCTB JIO JHArHOCTHYECKUX TeCcTOB. VcciemoBaHue poid
XHMUH B CO3JaHUH MEIUKAMECHTOB U MEIUIIMHCKUX TEXHOJIOTHIA.

Kpurepun ouenku pedepara

UznoxxenHoe mnoHuMaHue pedepara Kak LEJIOCTHOTO aBTOPCKOTO TEKCTa ONpeiesseT
KPUTEPHUHM €ro OIEHKH: HOBHM3HAa TeKCTa; OOOCHOBAaHHOCTb BBHIOOpPA MCTOYHHMKA; CTENEHb
PaCKpBITUS CYIIIHOCTH BONPOCA; COOIIOACHUS TPeOOBAaHHM K OPOPMIICHHIO.

HoBwusHa Tekcra: a) akTyallbHOCTh TEMbI HCCIIEI0BaHUs; 0) HOBH3HA M CAMOCTOATEIBHOCTD
B IIOCTaHOBKEe MpoOieMbl, (GOopMyTupoBaHHE HOBOTO acleKkTa HW3BECTHOH mpoOieMbl B
YCTAHOBJICHMH HOBBIX CBSI3€H (MEXKIIPEIMETHBIX, BHYTPUIIPEIMETHBIX, HHTETPAIIMOHHBIX); B)
yMeHue paboTaTh C HCCIEIOBAHHMSIMH, KPUTHYECKOW JHTEPAaTypod, CHUCTEMaTH3UPOBaTh W
CTPYKTYPHUPOBATh MaTepPHA; T') SIBICHHOCTh aBTOPCKOW MO3UIIHH, CAMOCTOSTEIBHOCTD OIIEHOK U
CYXJIEHUI; 1) CTUJIEBOE €JMHCTBO TEKCTA, €AMHCTBO KAHPOBBIX YEPT.

CreneHb pacKpbITHS CYIIHOCTH BOIPOCA: a) COOTBETCTBHE IIaHAa TeMme pedepata; 0)
COOTBETCTBHUE COJCPKAHUA TeMe U IJIaHy pedepara; B) MOIHOTA U TIyOHMHA 3HAHUI IO TeME; T)
000CHOBaHHOCTb CIOCOOOB W METOAOB PabOThl C MaTepUaloM; €) yMeHHe 0000marh, 1enarh
BBIBOJIbI, COTIOCTABIISATH PA3IMYHbIE TOUKH 3PEHHs 10 OJHOMY BOIpOCy (mpolieme).
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OOGOCHOBaHHOCTh BBIOOpa HWCTOYHHMKOB: a) OIEHKA MCIOJIb30BAaHHOW JIMTEPATypHI:
NpUBJICUEHBl JIU HanOoJee M3BECTHBIE PAa0OTHI MO TEME MCCIENOBAaHUS (B T.Y. KypHAJIbHBIC
nyOJIMKAIUK TTOCIICAHUX JIET, TIOCIEHIE CTATUCTHYECKUE TaHHbIC, CBOJIKHU, CIIPABKH H T.JI.).

Cobmronenne TpeOOBaHUI K OQOPMIICHHIO: a) HACKOJIBKO BEPHO O(OPMIICHBI CCHUIKH Ha
UCTIONIB3YEMYIO0 JIUTEpaTypy, CHHUCOK JUTEpaTrypbl; O) OIEHKa TPaMOTHOCTH U KYJIbTYpPHI
usnoxkeHuss (B T.4. opdorpapuueckoi, MyHKTYallMOHHOM, CTHJIMUCTUYECKOW KYJIbTYpHI),
BIIaJICHUE TEPMHUHOJIOTHEH; B) COOIIOICHUE TpeOOBaHUH K 00bEMY pedeparTa.

Ounenka «5» CTaBUTCS, €CIHM BBINOJHEHBl BCEe TPeOOBAHMS K HAMUCAHUIO M 3alllUTe
pedepara: o0o3HaueHa mmpobiemMa U 00OCHOBaHA €€ aKTyaJlbHOCTb, CIEJIaH KpaTKUW aHalu3
Pa3IMYHBIX TOYEK 3PEHUS HAa pacCMaTpUBAEMYIO MPOOJIEMY M JIOTHYHO M3JIOKEHA COOCTBEHHAs
NO3HLHKSA, CPOPMYIMPOBAHBI BBIBOJBI, TEMa pPACKpPhITa MOJHOCTHIO, BBIAEPKAH OOBEM,
coOmosieHsl  TpeOOBaHUS K BHEMIHeMY O(OPMIICHHIO, JaHbl IpaBHIbHBIE OTBETHI Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI.

Ounenka «4» — ocHOBHBIE TpeOOBaHUS K pedepaTy U €ro 3alure BHIIOIHEHBI, HO MPH
9TOM JOMYIEHbl HEMOouY€Thl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKEHHH MaTepHana;
OTCYTCTBYET JIOTUYECKasi MOCIEI0BATEIbHOCTh B CYXKICHUSX; HE BBIAEpKaH 00bEM pedepara;
UMEIOTCSL yIyHIeHusT B O(QOpPMIIGHWH; Ha JOIMOJIHUTENbHBIE BOMPOCHl MpPH 3allUTe JdaHbI
HETIOJTHBIE OTBETHI.

Ounenka «3» — MMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUsI OT TpeboBaHmid K pedepupoBanuio. B
YaCTHOCTH: TeMa OCBEIICHA JIMIIb YaCTUYHO; JOMYIICHBI (paKTHYECKHE OMMOKH B COIEPKAaHUH
pedepaTa WaM MpPU OTBETE HA OMOJIHHUTEIBHBIC BOIMPOCH; BO BPEMS 3alIUTHI OTCYTCTBYET
BBIBOJI.

Onenka «2» — TeMa pedepara He pacKkpbiTa, OOHAPYKHUBAETCS CYIIECTBEHHOE HETIOHMMaHUE
npoOIeMBI.

2.4. KoutpoabHasi padota

Pazges 1. OcHOBBI CTPOCHHSI BeleCTBA
Tema 1.1. CTpoeHue aTOMOB XUMHYECKHUX 3J1€MEHTOB M NPUPOJAA XUMHYECKOH CBA3M
3ananmue 1. /late onpenenenue noustuio Monekyna, ATom, XUMHYECKOE BEIIECTBO?
3aganue 2. Pacmmcarh pacmpeneieHre JISKTPOHOB MO YHEPTEeTHYESCKUM ypoBHsAM 1is: Al, Se,
As, Br?
3aganue 3. CoCTaBHUTH AINEKTPOHHYIO U JIEKTPOHHO-TPAPUUECKYI0 KOHPUTYpAllMU aTOMOB
XUMHUUYECKHX d1emMeHToB - Li, Na, S, Cl, Ca?
3aganue 4. Brinmure HegocTaroliee clioBo B yTBepxkaeHuU «AToMbl C U Si UMEIOT OJMHAKOBOE
YHCIIO ?

3ananue 5. OnpeneanTs IEKTPOHHYIO U JJIEKTPOHHO-TpadrueKkyro KOH(PUTypanuio atoma S?
3aganue 6. OnpenenuTh ICKTPOHHYIO H AICKTPOHHO-TpahUIeCKyr0 KOHPUTypaliuto atoma Na?
3aganue 7. Ilyrem coeaunenust atoMoB moj HomepoM 11 u 17 obpasyercss BelEeCTBO C
XUMHYECKOH CBS3bIO: ?

33}13HI/IC 8. KomuuectBo OJICKTPOHOB B A4aTOMC; KOJIMYECTBO IIPOTOHOB B AApPC aTOMa
COOTBCTCTBYCT B Ta6JII/II_Ie MCHI{CJ’ICCBa?

3aganue 9. Xnopuay 6apusi, anmasy, aMMHUaKy, CEpHOM KHUCIIOTE COOTBETCTBYET
a) HMOHHAasa XUMHUYECCKas CBA3b

0) KOBaJICHTHAs TOJIAPHAsT XUMUYECKask CBSI3b

B) KOBaJICHTHAs HETOJISIPHAS XUMUYECKas CBSI3b

T') BOJIOPOJIHAS CBS3b
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3ananue 10. Pacimmure oOpa3oBaHWe XMMHUYECKOW CBSI3M B MOJIEKYJaX C ....... cBs3u: NH3;
H20, HBr?

Pa3nen 2. XumMuyeckue peakuuu
Tema 2.1. Tunbl XUMHYECKHX pPeaKkuuid
Bapmuanr 1
3ananue 1. [IpuBenure npumMep peakiuu COCTUHCHUS?
3ananmue 2. [IpuBenure npumMep peakiuu pa3ioKeHus?
3ananue 3. [IpuBeTute nmpuMep peakIuy 3aMeIICHHS ?
3ananue 4. [IpuBenure npumep peakiuu ooMeHa?
3apanme 5. Uto Takoe cTeneHb OKUCIeHUs U yeMy paBHa cymma C.O B mMoJiekyJie BemiecTBa?
3aganue 6. Paccumraiite crenenn okucienus S, N, P, Cr B MoJleKyax BEIIECTB:
A) H2S03, H2504, H2S;
b) NO2, NH3, HNO3, NaNO2;
B) K3PO4, P205;
I') CrO, Cr203, K2Cr204, K2Cr207.
3aganue 7. PaccraBpTe K03(dunrentsl B ypaBHeHuu peakiuu OBP meromom s1neKTpOHHOTO
OanaHca, yKa)XUTe OKUCIUTENb U BOCCTAHOBUTEIb U MPOIECCH OKUCIEHUSI 1 BOCCTAHOBIICHUSI.
!HeusBecTHbIE CTENEHN OKUCIEHHSI CMOTPETh B Ta0JIuIle PACTBOPUMOCTH!
P +HNO3 + H20 = H3PO4 +NO;
3ananue 8. PaccraBbre KO3 uIMeHTs B ypaBHeHUHN peakuuu OBP MeTomoM »1meKTpoOHHOTO
OaytaHca, yKa)KuTe OKUCIUTEh U BOCCTAHOBUTEIb U MPOIIECCHl OKUCIEHUS U BOCCTAHOBJICHUSI.

!Hen3BecTHbIE CTENEHN OKUCJICHUS CMOTPeTh B Ta0/MIe pacTBOpUMOCTH!
H2SO04 +Mg = MgSOa4 + SO2+ H20.

Bapuanr 2

3aganme 1. OnpenenuTh AMEKTPOHHYIO H DIICKTPOHHO-TpadHUeCKyr0 KOHPHUTYpaIuio aroma Si
(xpemHust)?
3aganmue 2. Uto Takoe BaJCHTHOCTH, ONPEACTUTE BAICHTHOCTh aTOMOB B MoJieKyie H2S?
3ananmue 3. [lepeuricnuTe OCHOBHBIE BH/IBI XHMUYECKOM CBSI3U M TIPUBEIUTE TIPUMEPHI?
3ananue 4. KoBasieHTHas moJsipHasi CBA3b 00pa3yeTcs MKy aTOMaMU:
A) HEMETaJUIOB C OJIMHAKOBOM JIEKTPOOTPULIATETHHOCTHIO
b) merannoB u HemeTaIoB
B) HemeTas10B ¢ pa3HoOi AIEKTPOOTPUIIATEIBHOCTHIO
I') meTannos
3ananmue S. Uto takoe CreneHp oOkucieHus U yemy paBHa cymma C.O B MoJieKyie BemecTa?
3aganue 6. Uro Takoe OBP. PaccraBbre k0aQdunuents! B ypaBueHuu peakunu OBP metonom
AIIEKTPOHHOTO OajlaHca, YKaXXUTe OKUCIUTENb U BOCCTAHOBUTEIb U MPOIECCH OKHCIEHUS 1
BOCCTAHOBJICHHS.
!Hen3BecTHbIC CTENIEHN OKUCJICHHS CMOTPeTh B Tald/uIe pacTBOpUMOCcTH!

P +HNO3 + H20 = H3PO4 +NO;
Bapuant 3

3ananue 1. OnpenenuTth SAEKTPOHHYIO U DJIEKTPOHHO-TpadUUIecKyro KoHpurypaiuio aroma Mg
(maruams)?
3apanme 2. Uto Takoe BaIeHTHOCTh. OnpeneanTe BAICHTHOCTh aTOMOB B MoJiekysie H20?
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3aganue 3. B coemunennu K2S xuMmudyeckas CBSI3b:
A) KOBaJIeHTHas MOJsIpHAst
b) xoBaneHntHas HenoJsspHas
B) meranmnmnueckas
I') nonnas
3aganue 4. Uto Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU, OKUCIUTEND U
BOCCTaHOBUTEIb?
3ananmue 5. Uro takoe OBP. PaccraBbre ko3pduninenTs! B ypaBHeHHH peakiuun OBP meTonom
AIEKTPOHHOTO OaslaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb U MPOIIECCH OKUCICHUS 1
BOCCTAHOBJICHMS.
!Hen3BecTHbIE CTeNIEHN OKHCJICHHSI CMOTPeTh B Tad/uIe pacTBOpUMOCTH!
H2SO4 +Mg = MgSO4 + SO2+ H20;
3aganue 6. OnpenenuTh KOJUYECTBO BEIIECTBA B ra3e, 3al0JHAIOIEM IPU HOPMAJIbHbBIX
ycIoBuUsX cocyn oobemom 11,27.

Pa3zgen 3. CTpoeHne U CBOiCTBA HEOPTraHN4YECKNX BelIeCTB
Tema 3.2. PU3UKO-XMMHUYECKHE CBOIICTBA HEOPTraHNYECKNX BelleCTB
Bapuanr 1

3ananue 1. Jlaiite onpeneneHue kiaccy okcuaoB. Kakue THUITBI OKCHIOB BaM U3BECTHBI.
[TpuBeauTe HopMyITBI OCHOBHBIX OKCHJIOB, KUCIIOTHBIX OKCHIOB, aM(DOTEPHBIX OKCHUIOB,
0e3pa3IMYHBIX OKCHJIOB.

3ananue 2. [Ipuenennsie GOpMyIIbl BEIIECTB:
HNO3, CO2, KOH, P205, NaNO3, CaS0O4, MgO, FeCl3, Cu(OH)2, SO2, HCIO4, BaO, Fe20
3, LIOH, H2Si03, Ca(OH)2, K3P0O4, NaOH, Sr(OH)2. Pacnipenenute mo kinaccam: OKCH/IbI,
OcnoBanusg, Kucnotel, Comu.

3aganue 3. [Ipu moMoImu nNepruoaNUEecKOi CHCTEMBI COCTaBbTE (POPMYIBI OKCHUIOB
CIIEYIOIINX PIIEMEHTOB: aJTIOMUHUS, YTIIEpOJa, Cephl, MBIIbsKa, ITMHKA, sxene3a (II). Ykaxure
WX XapakTep.

3aganue 4. /s sanementoB: Na, Al, Si — coctaBbTe OpPMYJIBI BHICIIUX OKCHIOB U
THJIPOKCHJIOB. PacmionokuTe rupOKCHIBI TI0 YCHIICHUIO KHCIIOTHBIX CBOMCTB.

3ananue 5. Cpenu nepeyncIeHHBIX OKCUIOB YKOKUTE OCHOBHBIE U KucioTHbie: Ca0, SO2,
P205, CuO, FeO, Si0O2, Mn207, BaO, 3anonHuTe Ta0IuILy:

OcCHOBHBIE OKCHIbI Kuciorabie okcHabl

3apanme 6. OcyuiecTBUTE CIAEAYIOIINE XUMUUECKHUE MPEBPALICHUS:
a) FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeCl2;
0) P — P205 — H3PO4 — Na3P0O4 — Ca3(P0O4)2.

Bapmuanr 2
3ananue 1. Jlalite onpenenaeHue KIaccy OCHOBaHUM U aM(POTEPHBIX THAPOKCUIOB.
3anuiute GopMysIbl OCHOBHBIX U aM(pOTEPHBIX TUAPOKCUI0B. Kakue TUIIbI OCHOBHBIX
TUPOKCUIOB BaM U3BECTHBI.
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3ananme 2. Pacnipenenure 1o KjiaccaM HEOPraHUYECKUX BEUIECTB CICIYIOIINE COSAMHEHUS U
HazoBute ux: Zn(NO3)2, HgCI2, HCI, NaOH, FeCl3, C1207, HBr, BaO, Cu(OH)2, MgCI2, KCl,
Ca(NO3)2, KOH, Zn(OH)2, P203, H3PO4, CuO, SO2, Na2C03, H2S04.

3aganue 3. [Ipu moMoIIM MEPHOMIECKON CHCTEMBI COCTaBbTE (hOPMYJIIBI TUAPOKCHIIOB
CIIEYIOIIMX 3JIEMEHTOB: aJIOMUHUS, YIIIEPOJa, CEPBl, MBILIbAKA, UHKA, kene3a (1I). Ykaxure
UX XapakTep.

3ananue 4. [[na anementoB: Mg, Al, S — coctaBbTe POPMYIIBI BHICIIMX OKCHUJIOB U
TUAPOKCUAOB. Pacnonoxxure ruAPOKCHUIBI IO YCUIIEHUIO KUCIIOTHBIX CBOMCTB.

3aganue 5. BriGepure u3 cnucka, OJHOOCHOBHBIE, TBYXOCHOBHBIE H TPEXOCHOBHBIE
kucnotel: H2SO4, H3PO4, HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonnute Tabnuiy:
ITHOOCHOBHBIE BYXOCHOBHBIE PEXOCHOBHBIE

3aganue 6. OcyiecTBUTE CIIEAYIOMINE XMMUUECKHUE TPEBPALLICHUS:
a) Al - AI203 — AICI3 — AI(OH)3 — Al203 — AI(NO3)3;
6) S — SO2 — SO3 — H2504 — K2S04 — BaSO4.

Bapuant 3
3aganue 1. [laiite onpenenenue kinacca kuciot. Knaccudukanus kucnor. HomeHnkiatypa
kucnot. [IpuBenuTe mpuMepsl peakiuii XxapakTepHbIX s KuciaoT. OcoOeHHOCTH
B3aUMO/ICHCTBUS KUCIIOT C MeTalJIaMH.
3aganue 2. Ha3oBure cienyromue COEIMHEHUS U YKAKUTE K KAKOMY KJIACCY OHU OTHOCSTCS:
NO, Al203, Mn(OH)2 , Ca(H2P04)2, N203 , NH40OH, H2S, K3P0O4, Pb(HSO3)2,
Ag20, CrO3, Bi(OH)3, HF, MgHPO4, Bi203 , Mn207
3aganue 3. Beinummre u3 crrcka TojbKo (OpMyIibl cosel u gaiite uM Hazanus: MgCO3,
CaO, Mg(OH)2, FeSO4, KC1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(P0O4)2, Zn(OH)2, Zn
(NO3)2, H2S03, Na2S03, K20, KBr, 3amnogHuB Ta0auiLy:

Dopmyia cou Ha3Banue Bemecrsa

3aganue 4. 3anumute GopMyibl coenuHeHuit: okeun 3omota (1), okcua ,6poma (I10),
ruapokcua mapranna (1), kpemuesas kucnora, Hurpat ruapokcomenu (I1), pocdar xanmbius,
okcu amoMuHus, ruapokcua meau (1I).

3aganue 5. Cpenu nepedyrcIeHHBIX OCHOBAaHUHN YKaXUTE MIEIOYH U HEPACTBOPUMBIE
ocHoBanus: NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

Iles0un HepacTBOoprMbIe OCHOBaHMS

3anganue 6. Kakue n3 qaHHBIX BemecTB OyayT B3aUMOJICHCTBOBATh MEXLy c000ii?
Hanummre ypaBHeHUs peakluii 1 Ha30BUTE 00pa3yroIIKecs BEIeCTBa:
a) OKCHJI KaJblLius, COJIAHAs KUCI0Ta, okcu cepsl (IV), ruapokceu kanbLus, THAPOKCHT] HATPUs;
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0) a30THasI KUCJI0Ta, OKCUJ Oapust, THAPOKCHT HaTpus, okcu yriepoaa (I1V), okcua Hatpus.

Pa3nea 6. lucnepcubie cucrembl. PacTtBopsl
Tema 6.2. IlonsiTue o pacTBopax
1. Kaxoe n3 cneayronux BELUIECTB SIBISIETCS PACTBOPUTENIEM B pacTBOpPE COJIU B Boje?
a) Conb
b) Bona
¢) Bozmyx
d) [Tecoxk

2. UYro Takoe MaccoBasi 10JIsI pAaCTBOPSHHOT'O BEIIECTBA B pacTBOpe?
a) OTHoIIEHHE MacChl PACTBOPUTENISI K MacCe pacTBOpa
b) OTHOIIEHNE MaCCHl PACTBOPEHHOTO BEIIIECTBA K MAacce pacTBOpa
¢) O6beM pacTBOPEHHOTO BEIIECTBA B JIUTPAX
d) KonnuecTBo Moseli pacTBOPEHHOT'O BEIeCTBa

3. Kakoii u3 cienyromux pacTBOPOB SIBISICTCS HACHIIIICHHBIM?
a) Caxap B ropsiueii BoJie, Ijie caxap MOJHOCTHIO PACTBOPHIICS
b) Caxap B XOJIOIHOH BOJIE, TJI€ caxap MOJHOCTHIO PACTBOPHIICS
¢) Bona ¢ nobGaBnennem conu, rae 0OJbIIe COM HE MOKET PAaCTBOPHTHCS
d) Bona ¢ no6aBiennem ykcyca

4. Kakoii ¢pakTop HE BIMAET Ha CKOPOCTh PACTBOPEHUS BellecTBa?
a) Temmneparypa
b) Pa3zmep wactun
c¢) LIser BemecTBa
d) Mexanuueckoe nepemMennBaHme

5. UYto Takoe KOJIJIOWIHBIN pacTBOp?
a) PacTBop, cocTosimuii U3 ABYX HECMEITUBAOIINXCS KUIKOCTEH
b) OnHOpOIHASI CMECh TBEPIBIX YACTHUIL U KUIAKOCTH
c¢) PactBop, B KOTOpOM BEIIECTBO MOJTHOCTHIO JUCCOLMUPYET HA HOHBI
d) PacTBOp ¢ BBICOKO KOHIIEHTpaIUeEH

Yactb 2: OTKpBITBIE BONPOCHI
6. OnummuTe, 9TO MPOUCXOAUT TIPU 0OPA30BAHHUH TIEPEHACKHIIIIEHHOTO PAacTBOPA.
7. Kaxk Temneparypa BiIMsE€T Ha paCTBOPUMOCTH ra3oB B xuakoctu? [lpusenure npumep.
8. Uro takoe pH pacTBopa 1 Kak OH H3MepsieTcs?

9. OOBsACHUTE pa3HUILY MEXIY TEKTPOIUTAMHU U HedNleKTponuTamu. [IpuBenure mpumMepsl.

10. Yto Takoe 0ocMOC M KaK OH BJIMSET HA KIJICTKH KHBBIX OPTaHU3MOB?

Yactp 3: 3aganns HA COOTBETCTBHE
11. ConocTaBbTe TEPMHUHBI C UX ONPEACICHUSIMHU:
a) HaceimenHsIit pacTBop
b) DnexTponaut
¢) Kommonansrii pactBop
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d) Ocmoc

1) [porrecc, mpu KOTOPOM BOJIA MTPOXOIUT Yepe3 MOTYIIPOHUIIAEMYIO MEMOpaHy.
2) PactBOp, B KOTOPOM OOJIBIIIC HE MOKET PACTBOPUTHCS BELIECTBO MIPH JTAHHOW TEMIIEpaType.
3) BemiectBo, KOTOpOE MPOBOJIUT NEKTPUUECKUI TOK B PacCTBOpE.
4) CucreMa, CoCTOsIIAs U3 MEIKUX YaCTHII, PABHOMEPHO PaclpeIeICHHBIX B )KUIKOCTH.
Yacrts 4: [lpakTryeckoe 3aJaHue
12. IlpencraBbTe, uto y Bac ecth 100 T comu u 500 mu Bombl. Omnpeaenure, KakoBa OyaeT
MaccoBas JI0JISI COJTM B 3TOM PacTBOPE.
13. Kak MOXHO OTHEIUTH COJIb OT BOAHOTO PACTBOPA C MOMOINBIO (PHU3UYECKUX METOIOB?
Ornuiure mpoiecc.
14. TlpuBeauTe mpUMEPHI TPEX PA3IUYHBIX PACTBOPOB, KOTOPHIE BbI MOXKETE BCTPETUTH B
MOBCETHEBHOM KU3HU, U YKAKHUTE UX COCTAB.
15. OObsicHUTe, MOYEMYy Ba)KHO MOJICPKUBATh KUCIOTHO-IIEIOYHON OallaHC B OpraHU3Me
yeJI0BeKa.
Kurou k Tecty
Ne 1 2 3 4 5 11
OtBer b b Cc Cc b a b c d
2 3 4 1

Yactp 2. OTKpBITHIE BONIPOCHI:

6. IlepenachllieHHbI pacTBOp oOpa3yeTcs, Korja B pacTBOp JAo0Oasiserca Oosblie
PacTBOPEHHOTO BEILIECTBA, YEM MOXKET ObITh paCTBOPEHO MPU JaHHOW TEMIIEpaType U JaBICHUH.
OTO NPOUCXOIUT OOBIYHO IyTEM HArpeBaHUs pPAacTBOpPA, YTO YBEIMYMBAET PACTBOPUMOCTH
BElecTBa. 3aTeM, KOIJla pacTBOpP MEIJIEHHO OXJaXJAeTcs, OH MOXET OCTaBaThCs B
NIEPEHACHIILIEHHOM COCTOSIHUM, TaK KaK KPHCTaJUIbl pacCTBOPEHHOIO BEIIECTBA HE 00Opa3yroTCs
cpady. IlepeHachlllleHHBII pacTBOp SIBISIETCS HEYCTOMYMBBIM, M Jit000e HeOoJbIIoe
BMEILATENLCTBO  (HampuMmep, Jo0aBlieHWEe KpHCTAIMKa BEIIeCTBA WIM MEXaHU4YecKoe
BCTPSAXHMBAHKUE) MOKET MPUBECTH K ObICTPOMY KpPHCTATM3ALMK U 00pa30BaHUIO HACHIIIEHHOTO
pacTBopa.

7. PacTBOPUMOCTb T'a30B B HJIKOCTSX OOBIYHO YMEHBINACTCS C YBEIUYEHHUEM TEMIIEPaTyphl.
OTO CBS3aHO C TEM, YTO MPU TMOBBIIIEHUH TEMIIEPaTypbl MOJEKYJbl XUAKOCTH HAYUHAIOT
JBUTATbCsl OBICTpEe, YTO 3aTPYIHSET ylep)KaHHe Ta30BbIX MOJEKysl B pacTBope. Hampuwmep,
yraekucibii raz (CO:z) nydine pacTBOPUM B XOJIOJHOM BOJiE, YeM B ropsiueid. Mimenno nostomy
ra3upoBaHHbIE HANUTKU YacTO MOJAIOT OXJAKICHHBIMU — 3TO IOMOTaeT COXPaHWUTh MX
ra3upoOBaHHOCTb.

8. pH pacTtBopa — 3TO Mepa ero KUCJIOTHOCTH WM LIEIOYHOCTH, OCHOBAaHHAsI HA KOHIIEHTPAaLUU
noHoB Bojopona (H') B pactBope. 3nauenue pH Bapbupyercs ot 0 mo 14: pH menee 7
yKa3bplBaeT Ha KuCIylo cpeny, pH paBHblii 7 — Ha HeWTpanbHyto, a pH Oonmee 7 — Ha
nienounyto. M3mepsiercs pH ¢ momomipio pH-meTpa mian MHAMKATOPHBIX OyMa)keK, KOTOpbIE
M3MEHSIOT LIBET B 3aBUCUMOCTH OT YPOBHSI KUCIIOTHOCTH WJIU IIE€JI0OYHOCTH PacTBOPA.

9. DneKkTpoauThl — 3TO BEIIECTBA, KOTOpbIE MPU PACTBOPEHUH WM PaACIUIaBICHUU
JUCCOLMUPYIOT HA MOHBI U IIPOBOJAT DJIEKTPUUYECKUN TOK. [IpMMepBI 31€KTPONUTOB BKIIOYAKOT
comu (manpumep, NaCl), kucnorsl (Hanpumep, HCl) u ocnoBanus (Hampumep, NaOH).
Hesnextponutel, Ha000poT, HE AMCCOLUMUPYIOT Ha HMOHBI B pAacTBOPe U HE MPOBOIAT
3NIeKTpUUYeCKUi TOK. [IprMephbl HEANEKTPOIUTOB BKIIOYAIOT caxap (caxaposa) M CupT (3TaHoM).
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10. Ocmoc — »9TO mporecc MEpPeMEIIeHHsT BOJABI Yepe3 IMOIYNMPOHHUIAEMYI0 MEMOpaHy OT
obmacT C HU3KOW KOHIIGHTpAIMEe pPaCTBOPEHHBIX BEMIECTB K 00JacTH C BBICOKOH
KOHHCHTpaL[I/Ief/'I PaCTBOPCHHLIX BCHICCTB. 910 MNPpOUCXOAUT I JOCTHIKCHUSA PAaBHOBCCHUA
KOHIIGHTpaluil mo o6e CTOpOHBI MeMOpaHbl. B KileTkax »XUBBIX OPraHU3MOB OCMOC HIPAET
KJIIOUYEBYIO POJIb B MOAJEPKAHUU KIETOUHOTO 00BheMa M TaBICHUSI.

Yacrte 3. 3axanne HA COOTBETCTBHE:

11
a b c d
2 3 4 1

Yacrs 4. [IpakTHyeckoe 3a1anue:

12. MaccoBas 107151 COJIM B pacTBOpE:

MaccoBas 1o5st conu (W) pacCUUThIBaeTcs o hopmyiie:
w = (m(comm))/(m(pactBopa)) x 100%

I'me m(pactBopa) = m(conu) + m_(BOABI) .

Host 100 r conu 1 500 Mot Boas! (500 r):

m_(pactBopa) =100 r+500 r=600 r

w = 100/600 x 100% = 16.67%

13. Otnenenue coyiv OT BOJHOTO pacTBOpa:

Coap MOXXHO OT/AENIUTH OT BOJHOI'O PacTBOPA € MOMOIIIBIO IIpoliecca ucnapenud. s atoro:
1. Harpeiite pacTBOp Ha IUIHTE.

2. Bona HayHeT ucHapsIThCs, OCTABJISIS COJIb HA JHE TIOCY/IBI.

3. Korpa Bcst Boga ucmapurcst, OCTAaHETCSI YUCTast COJIb.

14. TIpumepsl pacTBOPOB B TOBCEIHEBHOM KU3HU

1. ConeBoii pacTBop: 9 T moBapeHHOI! conu B 1 J1 BOJbI (M30TOHUYECKHI PACTBOP).
2. Caxapusbiii cupon: 100 r caxapa B 500 M1 BOJBI.

3. Ykcyc: 5-20% yKCycHOM KUCIOTHI B BOJIE (OOBIYHO UCTIONB3YETCs B KYJIUHAPUN).

15. BayKHOCTh KHCIIOTHO-IIIEIIOYHOTO OasiaHca:

[Tognepxanue  KUCHOTHO-IenoyHOTO  Oamanca  (pH)  BaxkHO  msi  HOPMAJIBHOTO
(G YHKITMOHUPOBAHHSI KJIETOK M opraHoB. OH BIUSET Ha:

» DepMECHTATUBHBIE PEAKIIHH.

* TpancmopT BelecTB yepe3 KIEeTOYHbIe MEMOPAHBI.

* OOmee cocrostHME 370pOBbS M OOMeH BemiecTB. M3meHenuss pH Moryr mnpuBecTH K
3a00JICBaHUSIM.

Kpurtepun onieHKH KOHTPOJIBHBIX padoT

Onenka «oTamuHo». O0yyaronuiics B MOJHON Mepe BiIaJieeT MOHATHIHBIM arnapaTom
JIAHHOM 00yIacTH (TEOPETUYECKUMH OCHOBAMH JTUCIMIUIAHEI), CIOCOOEH WILTIOCTPUPOBATH OTBET
npuMepamu, paKTaMH.

Onenka «xopomo». OO0yyaronuiics BiageeT NOHITUHHBIM annapaToM JaHHOM obnactu
(TEeOpeTHYECKMMH OCHOBAMHU JUCIUIUIUHBI), CIIOCOOCH WIIIOCTPHUPOBATH OTBET IMPHUMEPAMH,
(akTamu, TOMYCKAET OMNOKH MPH OTBETE HA HEKOTOPHIE BOIPOCHI.
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OneHka «yJI0BJeTBOPUTEIbHO». OOyyaromuiics BiageeT 4YaCTUYHO TEOPETUYECKUMU
OCHOBaMHU JIMCIUIUIMHBI, ()parMEeHTapHO CIOCOOCH WJUIIOCTPUPOBATH OTBET MPUMEPAMH,
dakraMu, HE yMEeT MPUMEHSTH MOJMydYeHHbIC 3HaHHs. He BiaieeT MOHATUWHBIM ammapaToM Mo
peIMETYy.

OneHka «HeyI0BJIeTBOPUTEIbHO». OOyuarommiics He BIaJEeT TEOPETUUYECKUMHU
OCHOBaMH JMCIMILIAHBI, HECTIOCOOEH MJUTIOCTPUPOBATH OTBET MPUMEpaMu, (paKkTaMHu, HE yMEeT
NPUMEHATh TOJYYCHHBIC 3HaHWsA. He BlajeeT MOHATHHHBIM ammaparoM IO TMPEAMETY.
OOyyJaromuiicss TEMOHCTPUPYET OTPBIBOYHBIC, (parMEHTapHbIC 3HAHHS, JOMYCKaeT IpyObie
OIINOKHU

2.5. KoMILIeKT TeCTOBBIX 3aaHUM
Pa3nes 1. OcHOBBI CTPOEHHS BellecTBA
Tema 1.2. Ilepuoauyeckuii 3axon u tTadbauna JI.U. MenaeneeBa
1. V aroma cepbl 4mc/J0 3J1eKTPOHOB HAa BHEIIHEM YPOBHe M 3apsii siipa PaBHbI
COOTBETCTBEHHO
1) 4u+l6
2) 6u+32
3) 6u+l16
4) 4u+32
2. CxomHoe cTpOeHHe BHEIIHET0 3JIeKTPOHHOIO €J1051 HMEIOT aTOMbI MBIIIbAKA U:
1) dochopa
2) cereHa
3) repmanus
4) BaHagus
3. B psigy XMMH4YeCKHX 3J1eMeHTOB: aTIOMMHUII—KpeMHHii— (ochop—cepa - BbicIIas
CTelneHb OKUCJICHHS:
1) yBenuumBaercs
2) HE U3MCHsETCS
3) ymeHbIaeTcs
4) cHauana yBeIHYHBACTCS, a TOTOM YMEHBIIACTCSI
4. TIpuTs:KeHHe 3JEKTPOHOB BHEILIHEro0 CJ1051 K SI/IPY YBeJIMYUBAETCH B PSAAY:
1) Si-P-N
2) S-P-As
3) Na-K-Rb
4) Si-Ca-K
5. Bpsaany Be-B-C-N npoucxoaur:
1) yBemuueHue paanyca aTOMOB
2) yBeNWYEHUE CHIIbI IPUTSHKCHUS BaJICHTHBIX DJICKTPOHOB K S/IPY
3) yMEHBIICHHUE ANEKTPOOTPUIIATEIILHOCTH
4) yMeHbIICHHUE YKCia BAICHTHBIX 3JEKTPOHOB
6. B mopsiake ycu/eHHs] HEMeTAJUVIMYECKUX CBOMCTB Paclo/I0KeHbI:
1) S-Se
2) Se-Br
3) Br-l
4) 1-Te
7. Hauboabumii paauycy aToma:
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1) 6poma
2) NHMHKa
3) KambIus
4) repmaHus
8. HauOouib1Ieii BOCCTAHOBUTE/ILHOI aKTHBHOCTBHIO 00./1a/1a€T:
1) Si
2) P
3) S
4) C1
9. Bsicumii okcua coctaBa 0 00pa3yloT Bce 31eMeHThI
1) IV A rpynmsl
2) IIA rpymms
3) IV nmepuona
4) 1I nepuona
10. 1o HOMepy MepHOIA MOKHO OIPeIeUTh
1) KOJIMYECTBO 3JIEKTPOHOB HA BHEIIHEM YPOBHE aTOMa
2) 3apsin sapa aToma
3) KOJIMYECTBO BCEX DJICKTPOHOB B aTOME
4) YHCIIO SHEPTETHYCCKUX YPOBHEH B aTOME
11. CkoJibKO IHepreTH4eCKUX YPOBHeH B aTOMe CKAHAUA?

1)1
2) 2
3) 3
4) 4
Kurou k Tecry
Ne 1 2 3 4 5 6 7 8 9 10 11
Otser | 3 1 1 1 2 2 3 1 2 4 4

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHN4YECKUX BelIeCTB
Tema 3.1. Knaccupukanusi, HOMEHKJIATypa M CTPOCHHE HEOPTaHMYECKHUX BEIeCTB
Yacrsp 1: Beibop 1 npaBunbsHOro orsera (1 6asmi 3a npaBUIIbHBIA OTBET)
1. Kakoil u3 cieayronmx OKCUI0B SBISETCS KUCIOTHBIM?
a) Na2O
b) MgO
C) SO:
d) Al=Os
2. Kakoe 13 cienyronmx COeIMHEHUH SIBIISETCS CONBI0?
a) HCI
b) NaCl
C) H20
d) NH;
3. Kakoe u3 ciieqyomux CoeIMHCHUN ABIIAETCS aM(POTEPHBIM OKCHIOM?
a) CaO
b) ZnO
¢) CO:
d) P2Os
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4. Kak Ha3bIBaeTCs Mpoliecc, Ipu KOTOPOM KUCJIOTa pearupyer ¢ OCHOBaHUEM?
a) OxcuaupoBaHue
b) HeliTpanuzanus
¢) 'maponus
d) deruapararms
5. Kakoe u3 cneayonmx coelMHEHUN UMEeT KOBAJICHTHYIO CBS3b?
a) NaCl
b) MgCl»
C) CO:2
d) KBr
6. Kak Ha3piBaeTcs HOMEHKJIATypa, HCIOJb3yemMas [uis 0003HAuYeHUs
COEIMHEHU?
a) MlonHast HOMEHKIaTypa
b) KoBanenTtHas HoMeHKIaTypa
¢) MonekynsipHas HOMEHKJIATypa
d) Cnoxnasi HOMEHKIIATypa
7. Kaxkoe u3 cneayronmx BeIecTB He IBJIAETCS OCHOBaHUEM?
a) NaOH
b) KOH
C) H>SO.
d) Ca(OH):
8. Kakoe u3 cienyronmx coOeIMHEHUH SBISETCS OKCOKMCIOTON?
a) HCI
b) H.SO4
c) HNO:
d) Bce nepeuncnennbie
Yactp 2: OTKpbITHIE BONPOCHI (2 0aj/1a 3a NpaBUJILHbINA 0TBET)
9. OnwumuTe OCHOBHBIE CBOMCTBA KHCJIOT M MIPUBEIUTE JBA TPUMEPA.
10. Yto Takoe mommumopusm? IlpuBenure mpuMep HEOPTaHUYECKOTO
MIPOSIBJISIOIETO MOTUMOP(DHU3M.

OMHAPHBIX

BEIIECTBA,

11. O6T>$ICHI/ITC, KaK CTPOCHUC HOHHBIX COE€IMHEHUM BJIHSIET Ha HX (1)I/I3I/I‘IGCKI/IC CBOMCTBa

(HampuMep, TemIeparypa IJIaBIeHus ).

12. HCpC‘II/ICJ'II/ITC OCHOBHBIC IIpaBUJIa HOMCHKJIATYPBI JJII KHCJIIOT U IPUBCAUTC MPUMCPBI

GCSKHCHOP OJHBIX U OKCOKHUCJIOT.

13. Kak kiaccupuIupyroTcss HeOpraHMYeCKHe BemecTBa Mo WX cocraBy? I[lpuBemgute

MIPUMEPBI KaK10M TPYIIIBI.

14. OO6bsicHUTE pa3HUILY MEXAY OCHOBHBIMU U aM(pOTEPHBIMU OKCUIAMH C TPUMEpPaMH.
15. KakoBbl OCHOBHBIC XapaKTEPUCTUKH COJeH MU Kak oHU oOpasytorca? [IpuBenute

MIPUMEPBI PA3IUYHBIX COJIEH.

Kooy Kk Tecty
Ne 1 2 3 4 5 6

OtBer | C b b b c d c a

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKMX BelleCTB
Tema 4.2. CBolicTBa OPraHUuYeCKUX COeTUHEHUN
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Bapuant 1
1. Tun XMMHUYECKOW CBS3M MEXKAY aToMaMHu YTIIepoJla B MOJEKYJE BEIIECTB, (OPMYIIbI
koTopeix C3H4 n CH4:
A. OnuHapHas 1 JBOMHAs
b. /IBoitHas u oguHapHas
B. Tpoiinas u nBoiinas
I'. Tpoiinast u oguHapHas
2. O6mas ¢popmyna CnH2n coOTBETCTBYET:
A. Anxanam
b. Ankenawm.
B. Ankunam.
I'. Apenam.
. Huknoankanam
3. MonekynspHas ¢opMyna yrieBoAopoja ¢ OTHOCUTEIbHOW MIIOTHOCTBIO 1O BOJOPOIY
paBHa 28:
A. C4H10.
b. C4HS.
B. C4H6.
I'. C3H8.
1. C3H6
4. Bemectsa, popmynsl koTopsix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBastorcs:
A. BemrectBamMu pa3HbIX KJIACCOB.
b. 'omonoramu.
B. U3omepamu.
I'. OnHUM U TeM e BELECTBOM.
5. YcraHOBUTE COOTBETCTBHUE.

®opmyJia coeTUHEHHS Kaacc coennnenns
A. C17H35COOH 1. AnnkaHbl

b. C6H6 2. AJIKeHbI

B. HCHO 3. AJIKMHBI.

I'. C2ZHSOH 4. ApeHbl

J. C5H10 5. Aabaeruanbl

E.CH4 6. KapOoHOBbIe KHCJIOTBI
K.C3H4 7. CniupThl

6. Peaxmus peruapupoBaHUs — 3TO. ...
7. MaccoBas gons yraepoja B npommwiene C3H6 paBHa:
A. 18,8%.
b. 40%.
B. 60%.
I'. 85,71%.
8. KomuyecTBo BemiecTBa sTaHa Maccoit 1,6 T paBHO:
A. 1,5 MOIIb.
b. 1 monb.
B. 0,05 mouns.
I'. 0,1 mons.
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9. MaccoBas mosst Bogopoaa B yraepoae 14,3%, oTHocuTenbHas MIIOTHOCTH 1O BOJIOPOIY
paBHa 21. Onpenenute Gopmyimy.

10. BeiBenuTe UCTUHHYIO (POPMYIy OpraHHYecKoro coeauHenus, conepxamero 40,03% C,
6,67% H, u 53,30% O. Monsprast Macca qaHHoro coenuHeHus: paBHa 180 r/monb. HazoBute
BEILECTBO.

11. K kakomMy TUITy OTHOCSIT PEaKIIHIO0, YpaBHEHHE KOTOPOMl MpUBEACHO HIXe?

CH3-CH3-CH2 =CH2 + H2
12. CocraBbTe cTpyKTypHBIE hopmyssl n3omepoB coctaBa CSH10. HazoBuTe BemecTna.

Kuarou k Tecty

Ne 1 2 3 4 5 6 718
Ot | b b,J b B A|B|B|T'| | E|X]||Ormemre |I'| B
eT 6(4|5(7|2|1|3 || Hue
BOJIOpOA

Ne 9 10 11 12
Ore | C3 | C6H12 | merumpupoB | meHTeH-1,
eT H6 | O3 aHue ITenTeH-

2,2-

METUIIOYT

eHl,

3-

METUIIOYT

€EH2 U T.I

Bapuanr 2

1. Kakoe u3 cieqyronmx cCoeIMHEHUH SIBIsSeTCS HAChIEHHBIM YTIIEBOI0pOIOM?
a) lluknorekcan
b) Otunen
c) [Iponaun
d) benszon
2. Yto Takoe (pyHKIHOHATIbHAS Ipyma?
a) 'pynna aTroMoB, onpeaensionas XMMUIeCK1e CBOWCTBA COeIMHEHHS
b) CTpyKTypHBIil 3JIEMEHT MOJIEKYIIbI
¢) YruepoaHas 1emnb
d) Atom Bogopoma
3. Kakoe u3 cneayromux COeMHEHUH SBIISIETCS apOMaTUYECKUM?
a) OtaH
b) benzon
c) [Iponen
d) byran
4. Kako#t Tun uzomepun HaOIr01aeTCs B cirydae Oyrana u u3o0yrana?
a) ['eomeTrpuueckas
b) OnTuyeckas
c¢) CtpykrypHas
d) Kondopmanmnonnas
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5. Kakoe u3 crneayromux BelecTB ABISETCS CTUPTOM?
a) OTuineH
b) Dranon
c¢) benzon
d) IIpoman
6. Kakoe cBOMCTBO XapaKTEPHO /1JI1 HEHACBIIIEHHBIX YTIJIEBOJ0POI0B?
a) OHM HE pearupyrT ¢ OpoMoM
b) OHu umeroT TBOMHBIE WM TPOWHBIC CBSI3U
c) OHu Bcera )XuJIK1e Mpu KOMHATHOM TeMIiepaType
d) OHu HE MOTYT OBITH OKHCIICHBI
7. Kakoii u3 cnemyomux GakTopoB BIHUAET HA PACTBOPUMOCTh OPTaHUYECKHX COSAMHEHHUH B
Bozie?
a) Jlnmuna yriaepoaHoit nenu
b) Hannune ¢GyHKIIMOHANBHBIX TPYIII
c) Temneparypa okpyKaromiei cpeibl
d) Bce BhImenepevrcieHHOe
8. Kakoe u3 cienyromux coeIMHEHUN OyeT UMeTh 00Jiee BHICOKYIO TeMIIepaTypy KuIeHus?
a) Meran
b) Oranon
c) [Iponan
d) byran
9. Kakoe u3 cienyromux COeAUHEHUH IBIISIETCS aIKEHOM?
a) DTaH
b) [Iponen
c) byran
d) benszon
10. Kakoi Tun cBsI3U IPUCYTCTBYET B aJIKUHAX?
a) OnuHapHas
b) JIBotinas
c¢) Tpoitnas
d) YUerBepHas
11. Kakoe 13 cienyromux BEeUeCTB SBISIETCS KETOHOM?
a) DTaHon
b) I[Ipomanans
c) AnieToH
d) benszon
12. Kakoe cBOMCTBO XapaKTE€pPHO JUJIl apOMATHYECKUX COEAMHEHUI?
a) OHM Bcera KuaKue
b) OHM UMEIOT pe3KHii 3amax
c¢) OHu conepkaT 6€H30JIbHOE KOJIBIIO
d) Onu He pearupyroT ¢ 6poMom
13. Kakoe 13 cinenyomux COeTUHEHUH SBIIETCs] KapOOHOBOM KHCIOTOM?
a) DTaHou
b) YkcycHas kucnmota
¢) [Iponan
d) benszon



14. Kakoii u3 cnenyromux (GakTOpoB BIHSIET HA KUCIOTHBIE CBOMCTBA OPraHUYECKHUX
COEIMHEHUIT?
a) Hanuuue a51eKTpooTpULIaTEIbHBIX aTOMOB
b) [Jnuna yriaepoaHo nenu
c¢) Temneparypa
d) Bce BhImenepevrcieHHOE
15. Kakoii u3 cneayromux yriieBo10poA0B UMEET HAMMEHBIIIYIO TJIOTHOCTh?
a) OrtaH
b) IIponan
c¢) byran
d) Meran
16. Kakoe u3 cieqyromux coeAMHEHNH SBISETCS CIUPTOM?
a) byran
b) Dtanon
c) [Iponen
d) Aueron
17. Yro Takoe romoJioru?
a) CoelMHEHMsI C OIMHAKOBOI MOJIEKYJISIpHON (hopMyIIoit
b) CoennHeHws, OTAMYAIOIINECS HAa OJHY (YHKIIMOHAIBHYIO TPYIITY
c¢) CoequHeHMs1, UMEIOLIUE CX0KUE XMMUUECKHUE CBOMCTBA U Pa3HYIO JUIMHY YIJIEPOIHON Lienu
d) Coenunenus, copeprkaiine pazHbie (yHKIIMOHAIBHBIE TPYIIITBI
18. Kakoii u3 cienyromux mporeccoB NPUBOIUT K 00pa30BaHUIO allKaHOB?
a) 'maporenuszanus ajakeHoOB
b) 'mapaTtanus ankeHoB
¢) OkucieHue crupToB
d) leruaparanust CupTOB.
Kurou k Tecry

Ne 2 3 4 5 6 7 10 11
OtBer a b c b b d c c
Ne 12 13 14 15 16 17 18

OtBer | C b d d b b a

Pa3nea 6. lucnepcubie cucrembl. PacTBopsl
Tema 6.1. IucnepcHbie cucTeMbl M (PAKTOPBI HX YCTOHYHBOCTH
1. Yro Takoe gucmnepcHas cucreMa’?
a) OMHOPOIHAS CMECh BEIIECTB
b) Cucrema, coctosmas u3 AByX Wiu 6osee ¢as, rae ogHa ¢asa pacnpenesieHa B Ipyrou
c¢) TBepaplil pacTBOp
2. Kakoit u3 cnenyromux MpuMepoB SBISIETCS CYCIICH3Hen?
a) Momnoxko
b) Bona ¢ meckom
¢) Boznyx
3. Uro Takoe KoJUTOHIHAs cucTema’?
a) CucreMa, B KOTOPOW YaCTHUIBI UMEIOT pa3Mep oT 1 HM 10 1 MKM U HE OCEearoT Mo/
JENCTBUEM CUJIBI TAKECTH
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b) Cucrema, cocTosIas TOIbKO U3 TBEP/IbIX BEIIESCTB
c¢) Cucrema, B KOTOPOH Bce KOMIIOHEHTBI paCTBOPEHBI
4. Kaxoii u3 GpaxTOpOB BIAHUIET HA YCTOMYUBOCTD AUCHEPCHBIX CUCTEM?
a) LBet BemecTBa
b) Pa3zmep gactun
¢) 3amax BemiecTBa
5. Uro Takoe Koaryssus B KOHTEKCTe TUCIEPCHBIX CUCTEM?
a) [Ipouecc o0beAMHEHNS MEIKUX YaCTHIL B 00Jiee KPYITHbIE
b) IIpouecc, npu KOTOPOM YaCTUIIBI OCEAAOT HA THO COCYya
¢) IIponecc moIHOTO PaCTBOPEHUS YACTHUII
6. Kak remneparypa BiIuseT Ha yCTOWYMBOCTh TUCIIEPCHBIX CUCTEM?
a) YBeJIWYeHrEe TeMIIEpaTyphl BCETAa YIyUlIaeT yCTOWIHBOCTD
b) YBennyeHue teMiepaTypsl MOXKET MPUBECTH K KOATYJISLIUN YaCTHIL
c) Temneparypa He BIUSET HA YCTOWYUBOCTD
7. Uro Takoe (roxynsus’?
a) [Ipouecc, mpy KOTOPOM YACTUIIBI OCEAAIOT HA THO COCYAa
b) IIpouecc, mpu KOTOPOM YaCTUIIBI OOPA3YIOT PHIXJIBIE arperaThl
¢) [Iponecc, mpu KOTOPOM YACTHIIBI TIOJTHOCTBIO PACTBOPSIOTCS
8. Kakoe w3 creayromux BEHMIECTB MOXET CIYXUTh SMYJIbIaToOpoM Ui CTaOMIM3aluU
AMYJIbCHUIL?
a) Bona
b) Msuio
c¢) Coupb
9. Kakoe siBneHne HabI0AaeTCs B KOJUIOMIHBIX CUCTEMaXx MPH pacceuBaHUM cBeTa? a) DPpexT
Tunrnang
b) O¢ddexr bpoyHoBckoro nqBMxeHUS
¢) Db dexT ocaxxaeHus
10. Kakoif MeToT MO’KHO HCIIOJIB30BaTh JUISl pa3ICIICHUST TUCTICPCHOW CUCTEMBI?
a) Juctunnsus
b) ®unbTpanus
c) Ucnapenue
11. Kakoil Tunm nucrnepcHoil cucTeMbl oOpa3yeTcss HNpHM CMEIIMBaHUM Macia M BOJbI? a)
Cycniensus
b) Omynbcus
¢) A3po3011b
12. YTo mpONCXOIUT C IUCTIEPCHON CHCTEMOH TpH T00aBICHUN CTa0MIN3aTOPOB?
a) YCTOMYMBOCTb CUCTEMBI YBEIUYUBACTCS
b) YcToitunBOCTh cCUCTEMBI YMEHBIIIAETCS
c¢) Cucrema CTaHOBUTCSI OTHOPOTHOM
13. Kak pa3mep uacTuIl BIUSET Ha yCTOMYMBOCTH KOJUIOMIHBIX CUCTEM?
a) Uem OompIlie pa3Mep YacTHUIL, TEM BBIIIE YCTOHUNBOCTh
b) Uem MeHblIIe pa3Mep YacTHIl, TEM BBIIIE YCTOHUYNBOCTh
¢) Pazmep wacTuil He BIHUSIET HA YCTOMYMBOCTH
14. Kakoii u3 cneayronux (GakTopoB MOXKET MPUBECTH K Pa3pyIICHUIO TUCTIEPCHON CUCTEMBI?
a) YBeNIMYeHUE KOHIICHTPALMH TUCTIEPCHOM (hasbl
b) VBenuuenne temneparypsl
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c¢) JlobaBnenue smymnbraropa
15. Kakoe 13 cneayronmx yTBepKACHU BEPHO IS TUCTICPCHBIX CUCTEM?
a) OHM Bcerza rnmpo3pavHbl U HE pacCEUBAIOT CBET
b) OHu MOTYT OBITH MYTHBIMU U paccenBaroT cBeT (3 dext Tunnans)
¢) OnHu Bcerya oceAaroT Ha JHO cOCy/ia
Kurou k Tecty

=
N
w
SN

Ne 5 6 7 8 9 10 11

Otser | b b a b a b b b a b b

Ne 12 13 14 15

OtBer | a b b b

Kpurepum ounenku:
TecT onleHMBaeTCs 1O MATH OATBHOM IIKaJIE CISAYIOIIMM 00pa3oM: CTOMMOCTh KaX0r0 BOIpoca
1 OGamn. 3a npaBWIbHBIM OTBET CTYAeHT moiydaeT | Oami. 3a HEBEpHbI OTBET WM €ro
OTCYTCTBHE OaJUThI HE HAYHUCIISIOTCS.
OuneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €Clid OH mHpaBwibHO oTBeTWS Ha 90-100% ot
00111er0 Yncia BOMPOCOB TECTOBBIX 3aJIaHUM.
OuneHka «XOpomo» BBICTABIISIETCS CTYAEHTY, €CIM OH IMpaBWIbHO OoTBeTUd Ha 70-89% ot
00111er0 Yncia BOMPOCOB TECTOBBIX 3aJIaHUM.
OuneHka «y/I0BJIETBOPUTEIBLHO» BBICTABIISETCS CTYIEHTY, €CJIM OH MPAaBHIbHO OTBETHI Ha 50-
69% oT 00IIIeTo YKciIa BOIIPOCOB TECTOBBIX 33 JaHHM.
OneHka «HeyI0BJIeTBOPUTEIbHO» BBICTABIACTCA CTYIACHTY, €CIU OH MPaBUIBHO OTBETHII
MeHee yeM Ha 50% OoT o0IIero ynciia BONPOCOB TECTOBBIX 3aaHHIA.

3. 3agaHus A9 NPOMEKYTOUHOMH aTTeCTAIMH
3.1. [lepeyeHb BOMPOCOB /ISl IPOBEIEHHUsI 3a4eTa

1. Ilepuoguueckuii 3aKkoH M nepuoauyeckas tabnuua snemeHToB [I.V1. MenneneeBa B cBere
TEOPHUH aTOMa. 3HAYE€HHE MEPUOANYECKOT0 3aKOHA IOHUMAHUS IPUPOJIBI.
Bubl XMMU4ECKO# CBSI3M B HEOPTraHUYECKUX U OPTAaHMUYECKUX COSIUHEHUH.
YucTsle BelecTBa U cMecH. ['OMOreHHbIE U TeTePOreHHbIE CMECH.
JucnepcHble CUCTEMBI, UX POJISI B IPUPO/IE MPOU3BOJCTBEHHBIX MPOLECCOB.
Bopa. PacTBOpsI. DNeKTpOIUTHYECKAsT JUCCOIHAITHSI.
Kucnotsl 1 ux cBoiicTBa.
OCHOBaHUS U UX CBOICTBA.
Counu u ux cBoiicTBa. ['uaponus coneil.

©OoNo kDN

OKcuObI U UX CBOMCTBA.

[EEN
o

. Kimaccudukanust XuMuyeckix peakluii B HEOPraHU4eCKOM U OpraHu4ecKOl XUMHUU.
. CKOpoCTh XMMHYECKOW peakluu. YCIOBUM BIUSHUSA HAa CKOPOCTb pEaKLUU NOMOTE€HHON U
TeTEPOreHHOM Ccpele.

[EEN
[EEN

12. O6paTUMOCTh XUMUYECKUX PEaKINil. XUMUYECKOE PAaBHOBECHE.

13. O0m1ast xapakTepUCTHKA METAIIOB, XUMUYECKHE U (PU3HUeCcKIe CBOMCTBA.

14. Hemetamnel, XuMu4eckue W (PU3NYECKUE CBOWMCTBA, OKHCIUTEIBHO-BOCCTAHOBUTEIHHBIE
CBOMCTBA.

15. OcHOBHBIE MOJIOKEHHS TEOPUU XUMHIECKOro cTpoeHust A.M. byTiepoBa. 3HaueHUsT TeOpUH
TSl HAYKH.
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16. IlpenenpHble  YIJIEBOMABI, WX CpaBHEHHME ©  CBOMCTBO. (OCHOBHBIC HaINpaBICHUS
IPOMBIIIJICHHOCTH NIepepadOTKN MeTaHa.

17. DTuneHoBble YIiIeBOABI, UX CTPOEHUS U CBOMCTBA.

18. luenoBsle yriaeBogopoasl. MIx crpoeHust, cBoiicTBa 1 mpuMeHeHue [Ipupoanslii kaydyk.

19. AueruieH — mpeACTaBUTENb YIIIEBOAOPOIOB C 3-0 CBS3BIO B MOJIEKYJIAX.

20. ben3on kak MpeACTaBUTENb ApOMATHUYECKUX YIJIEBOJOPOJAOB, €ro CTPOEHHUs, CBOICTBa
MOJIyYEHUS] U IPUMEHEHUSI.

21. Hedtb, €€ cocraB, OCHOBHBIE CIIOCOOBI TiepepaboTku. Pa3Butrne HeEPTEXUMUUECKON
MIPOMBILIEHHOCTH.

22. IlpenenpHble OJJHOATOMHBIE CIIUPTHL. VIX CTPOCHHS U PUMEHEHHUE.

23. MHOTrOaTOMHBIE CIIUPTHI, UX CTPOCHHE, CBOMCTBO, IPUMEHEHHUE.

24. deHo1, CTPOCHHE, CBOMCTBA U IPHUMCHCHHE.

25. AnbJeTHIBI, CTPOCHHE, CBOMCTBO U IPUMEHEHHUE.

26. IIpenenpHble OAHOOCHOBHBIE KapOOHOBBIE KHCIOTHI, X CTPOCHUE M CBOWCTBA HA IPUMEPE
YKCYCHOM KHCIIOTBHI.

27. CnoxHble 23QUpbI, CTPOCHUE, CBOWCTBA U PUMEHEHUE.

28. XKupsl, cTpoeHHe, CBOICTBA U IPUMEHEHHE.

29. I'mroko3a, CTpOCHHE CBOMCTBO U MpUMeHeHue. bruonorudeckast poiib TIIFOKO3BI.

30. Pounb yriieBo/1oB B )KU3HEACATEIBHOCTA OPraHU3Ma.

31. AHWIMH — IPEJCTaBUTENh APOMATUICCKAX AMUH.

32. AMUHOKHCJIOTBI, COCTaB, XUMHUYECKHE CBOICTBA.

33. benku, Ouonoruueckas pyHKIUs OENKOB.

34. O61mas XxapaKTepuCTUKa BBICOKOMOJIEKYIISIPHBIX COETUHEHUH.

35. M3omepust OpraHMuecKuX COETUHEHUH U € BUIBL.

36. ['eHeTnueckas CBsI3b MEXKIY OPraHUUECKUMU BELIECTBAMHU.

37. 'enernueckas CBsI3b MEXKIY KI1acCaMH HEOPTraHUYECKUX COeTMHEHUH.

Kpurepumn oueHuBanust

«oTanuHo» OOydJaronuiics B MOJTHOW Mepe BIaJeeT MOHATUWHBIM anmapaToM JaHHOW o0yacTu
(TEOpEeTUYECKUMH OCHOBAaMHU JHUCIUIUIMHBI), CIIOCOOEH WJUTIOCTPUPOBATH OTBET MPUMEPAMHU,
(dakramu.

«xopomo» O0yyaromuiics BiajieeT NOHATUHHBIM annapaToM JJaHHOK 00JacTu (TEOpeTUYECKUMU
OCHOBaMU JTUCIUILIUHBI), CIIOCOOEH WILTIOCTPUPOBATH OTBET MpUMEpaMHu, (pakTamu, TOMyCKaeT
OIMOKY TPU OTBETE HA HEKOTOPHIE BOIIPOCHI.

«y/moBJeTBOpPUTEIbHO» OOydaroumiics BiajeeT YacTUYHO TEOPETUYECKHMHU OCHOBAMHU
JTUCITUTITUHBI, (PparMEeHTapHO CTHOCOOEH WILTIOCTPUPOBATH OTBET TMpuUMepamu, ¢dakTamu, He
yM€ET NPUMEHATh NOJyYEeHHbIC 3HaHUs. He Biageer NoHSITUHHBIM anmapaToM Mo MpeiMeTy.

«HeYyI0BJeTBOPUTEILHO» O0ydaromuiics He Bia/leeT TEOPETUUECKUMHI OCHOBaMU JIMCIUIUINHBI,
HECIOCOOEH WILTIOCTPUPOBATh OTBET IPUMEpPaMH, (paKTaMH, HE YMEET MPUMEHSITh TTOJIyICHHBIC
3HaHUA. He BiameeT MOHATHIHBIM anmaparoMm Mo mpeameTy. OOydarouiuiicss JeMOHCTPHPYET
OTPBIBOYHBIE, )parMEHTApHBIC 3HAHMSI, JOMYCKAET IPyObIe OIINOKHU.

OuneHo4HbIE CpPeCTBa A5 IPOBEPKH YPOBHS ¢()OPMHUPOBAHHOCTH KOMIIeTeHIU I

Homep Conep:kanue Bompoca IIpaBuibHbII Komnereny
3aaHus OTBeT usi
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Brnumure Henpocraromee ¢ioBoO B yTBEPKIACHUU
«ATtombl C 1 Si UMEOT OAMHAKOBOE YHCIIO

BaneHTHBIX
3JIEKTPOHOB

OK 01

B psiny xumuueckux snementos Li-Be-B-C
METaJUINYEeCKUEe CBOMCTBA

YOBIBaOT

OK 01

20. Kakoii 3aK0H yTBEpKJIaeT, YTO Macca BEIEeCTB
JI0 U TIOCIIe XUMUYECKOM PeaKkIuu OCTaeTCs
HENU3MEHHOM?

a) 3aKOH COXpPaHEHUsI MaCCBhl.

0) 3akoH ABorajpo.

B) 3akoH boins-Mapuorra.

r) 3axoH ['ecca.

A

OK 02

yKa)KI/ITe, KaKO€ U3 CICAYIOINX ypaBHeHI/Iﬁ
OIIMCBIBACT PCAKIHUIO ITOJHOI'O OKHCICHHUA
TPUITUIIAMHUHA a30THOM KHUCJIOTOM:

a) 4(C2H5)3N +36HNO3 — 24CO2 + 48H20 +
6NO2 + 17N2

6) 2(C2H5)3N +78HNO3 — 12C02 + 54H20 +
78NO2 + N2

B) (C2H5)3N + 11HNO3 — 6CO2+ 13H20 +
4ANO2 + 4N2

OK 04

IIpuBeneHHbIE BELECTBA COAEPIKAT J1BAa TUIIA
XUMHYECKOHU CBSA3U
qutst o30Ha (O3)
u xsopuna kanbius (KCIl) coorBeTcTBeHHO

KoBanenTHas
HETOJISIpHAS U
HOHHAS

OK 04

14.  Hwxe npuBeaeHbI JBE TPYIIILI
XUMHUYECKHUX ypaBHEHUI.

B kaxxnoii rpynme crpaBeyInBO TOJIbKO OJHO
YpaBHEHHE:

l.

a) 2KMnO4 + 2H2S + 2H2S04 — S +
2MnS0O4 + K2504 + 4H20

0) 2KMnO4 + 5H2S + 3H2S04 — 5S +
2MnSO4 + K2S504 + 8H20

B) 4KMnO4 + 7H2S + 5 H2SO4 — 6S +
4MnSO4 + 2K2S04 + 12H20

.

a) 3H2S + 3K2Cr207 + 10H2S04 — S +
3Cr2(S0O4) + 3K2S04 + 13H20

0) 3H2S + 2K2Cr207 + 7H2S04 — 2S +
2Cr2(S0O4)3 + 2K2S04 + 10H20

B) 3H2S + K2Cr207 +4H2S04 — 3S +
Cr2(S04)3 + K2S04 + 7TH20

A
IIB

OK 04
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. Kaxkoii Tun cBs3u oOpasyeTcst Mex1y aToMaMu

! HaTpus U xJjiopa? OK 04
a) MonHas cBsi3b.
0) KoBasieHTHas HemosIpHAasi CBSI3b.
B) Bonopoanast cBsi3b.
r) Metandeckast CBSI3b.
13.  VYkaxure, Kakoe U3 CICIYIOUUX
8 YpaBHEHUN COOTBETCTBYET PEAbHO MPOTEKAIOIICH OK 04
XUMHUYECKON PEaKUU:
a) 2H2S04 + 4H2S — 6H20 + SO2 + 5S
0) 4H2S04 4- 2H2S — 6H20 + 5502 + S
B) H2SO4 +H2S — 2H20 + SO2 + S
1. Kakoe u3 cyxaeHuii BepHO 715 2IEMEHTOB
9 {VA rpynmnsi , IVA rpynmnsl, [A rpymnmnsr } OK 02
a) obmas ¢popmyna JeTy4ero BOAOPOHOTO
coenunenust RH4
0) HE 00Pa3yIOT JIETYIHX BOJTOPOIHBIX
COCMHEHUI
B) JI0 3aBEPIICHHS YHEPTrEeTUUECKOTO YPOBHSI HE
XBaTaeT TPEX AJIEKTPOHOB
r) 00pa3yroT JIeTy4yue COeUHEHHS C YIIIepOIoM
B xakom cocTOsIHUM HAXOASATCS] MOJEKYIIbI BOABI
10 npu temneparype +100°C? OK 07
a) Kunkoe coctosHue.
0) 'azo00pa3zHoe cocTostHUE.
B) TBepaplii nen.
r) [lepexoiHOE COCTOSIHHE MEXKTY KHIKUM U
TBEP/BIM.
18. Onpenenure creneHb OKUCIECHUS CEpPhI B
11 coequuennu H2SO4. OK 02
a) +6
0) -2
B) +4
r)0
UYro npezcraBnseT co00i ypaBHEHHE XHMHUECKON
12 peakiuu? OK 04
a) ®opMyIia, MOKa3bIBAIOIIAs], KAK BEIIECTBA
pearupyroT Ipyr ¢ IPyroM.
0) Tabnwuiia, ONMCHIBAIOIIASI CBOMCTBA PEareHTOB.
B) ['paduk n3mMeHeHus temmnepaTypsl BO Bpemst
peaKIv.
r) Cncok Bcex BO3MOYKHBIX MPOAYKTOB PEaKILIUU.
YKaKuTe MPOAYKT PEAKIIMHA MEXKITY 3TaHOM
13 OK 07

(C2H6) u kucnoponom (O2).
a) DTaHOJI U BOJA.

38




0) DTHIIEH U YIIIEKUCIBIH ras3.
B) Jlnokcuy yrieposaa u Boja.
r) AneranbAerua u BOAOPO.

VYkaxure, Kakoe U3 CIEAYIOIUX YpaBHEHUI B
peabHO OMUCHIBAET OKUCIICHUE CYIb(uIa xKeme3a
030HOM

a) PbS + 203 — PbSO4 + 02

0) PbS +403 — PbSO4 + 402

B) PbS + 603 — PbS0O4 + 702

14 OK 04

B psny Al Mg, Na YBenuunBaTCs

15 OK 02

METAJIMYECKHE CBOMCTBA DJIEMCHTOB

K s-aimemenTaM oTHOCHTCH: A
16 a) K OK 02
0) S

B) Fe
r) Br

[Iytem coenuuenust atoMoB moa Homepom 11 u 17 Hounoii

17 06pa3yeTc;1 BCIICCTBO C XHUMHYECKOH

OK 01

CBA3BIO:

KonnuecTBo 371€KTpOHOB B aTOME; KOJIMYECTBO Homepy

18 IMPOTOHOB B AJAPC aTOMa COOTBETCTBYCT OK 01

B Ta6JII/ILIe MeHnaeneeBa

CepHOHl KMCIIOTE COOTBETCTBYET b
a) MOHHAs XUMUYECKasi CBSI3b
0) KOBaJICHTHAs MOJISIPHAS XUMHUYECKasi CBSI3b

19 OK 02

B) KOBaJICHTHAs HETOJISIPHAS XUMHUYECKas CBSI3b
T') BOAOPOIHAs CBS3b

CBs13p 00pa3oBaHHas 32 CUET AIEKTPOCTATUUECKHUX Ban-nep-

20 OK 02

CHUJI IIPUTAKCHUSA HA3bIBACTCA BaaJIbCOBOC
B3aHMMOJECHUCTBHUE

Kpurepun ouennBanus:

OneHKa «OTJIMYHO» BBICTABISIETCS CTYJEHTY, €CIM OH TpaBuibHO oTBeTws Ha 90-100% ot
001Iero Yyncia BOPOCOB TECTOBBIX 3aJaHHM.

O1eHKa «XOPOIIIOY» BBICTABISIETCS CTYACHTY, €CJIM OH MPaBWIbHO OTBETHII HAa 70-89% OT 0b1iero
YKCJIa BOIIPOCOB TECTOBBIX 3aJJaHUM.

OneHKa «yIOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYJIEHTY, €CIIM OH NMPAaBWIbHO OTBETHJ Ha 50-
69% oT 00111eT0 YKcia BOIPOCOB TECTOBBIX 3aJaHUM.

OlneHKa «HEeyAOBIETBOPUTEIHHOY» BBICTABIISIETCS CTYJIEHTY, €CJIM OH MPaBUIbHO OTBETHII MEHEE
yeMm Ha 50% oT o0111ero ynciaa BOMPOCOB TECTOBBIX 3a/IaHUM.
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