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1. MacnopT ¢oHAA OLIEHOUYHBIX CPEICTB
1.1. ObaacTh NpUMeHeHUs

®donx oneHouHbIX cpenactB (ganee - POC) mpemHasHadeH I OIICHUBAHUWS 3HAHWH,
YMEHHUH, ypoBHS Cc(OPMHUPOBAHHOCTH KOMIIETEHLUUH CTYAEHTOB, OOYyYaromMXcsi IO
crenuansHocTd  09.02.11 PaspaGoTka W ympaBieHHE TNPOrPaMMHBIM OOECIICUCHHEM TI0
gucuunnuae OJ1. 12 Xumus.

®OC cocrasien 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. Ilnanupyembie pe3yJbTaThl 0CBOEHUs (YUeOHOM) TUCIIUNIMHBI

®OC no3BOJIAET OUEHUTh JUYHOCTHBIE, METANPEAMETHbBIE U MPEIMETHbIE PE3yJIbTaThl,
c(OpPMUPOBAHHOCTh OOIIMX KOMIIETEHIIMH B COOTBETCTBUU C TpeOOBaHUAMU padoyeit
nporpammsbl qucuuruinabl OJ1. 12 Xumust.

JIUYHOCTHBIE!

JI.L1 — 4yBCTBO TOpPAOCTM W YBOXEHUS K HCTOPUU paA3BUTHUA M JIOCTHIKEHUSIM
OTEYECTBEHHON MH(POPMATHKH B MUPOBOI MHAYCTPUHN HH(OPMAIIMOHHBIX TEXHOJIOTHIA;

JI.2 - oco3HaHMe CBOEro MecTa B MH(OpMallMOHHOM OOIIECTBE;

JI.3 - rOTOBHOCTh U CIOCOOHOCTH K CaMOCTOSITENIbHOM W OTBETCTBEHHOW TBOPYECKOM
JESTENIbHOCTH C UCIOJIb30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

JI.4 - yMeHHe UCIONIb30BaTh JOCTUKEHHUSI COBPEMEHHON MH(POPMATHKU JJIS1 TOBBIIICHUS
COOCTBEHHOTO MHTEIUIEKTYAJIbHOTO Pa3BUTHs B BHIOPAHHOH NMpodecCHOHAIBHOW NesITeTbHOCTH,
CaMoCTOSITENIbHO (OPMUPOBATh HOBBIE A ceOs 3HAHUS B MPOPECCHOHATBHOM O00JacTH,
MCIOJIB3YS /ISl 3TOTO AOCTYNHbIE HCTOYHUKU UH(DOpMaIIHH;

JI.5 - ymeHue BBICTpanBaTh KOHCTPYKTHUBHBIE B3aWMOOTHOIIEHHS B KOMaHJHOW pabote
[0 PELIEHUI0 OOIIMX 3a/ay, B TOM YHUCIIE C HCIOJIb30BAHMEM COBPEMEHHBIX CPEICTB CETEBBIX
KOMMYHUKAaIUH;

J.L6 - yMeHHMe YIpaBisATb CBOEH II03HABATEIBHOW JAEATEIBHOCTBIO, IIPOBOAMTH
CaMOOLIEHKY YpOBHSI COOCTBEHHOI'O HWHTEJUIEKTYyaJbHOTO pPAa3BUTHUS, B TOM YHUCIE C
UCIOJIb30BAaHUEM COBPEMEHHBIX AJIEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB;

JI.7 - ymeHue BbIOMpaTh IpaMOTHOE IOBEJECHUE NPU MCIOIb30BAaHUM PA3HOOOpPA3HBIX
CpeICTB HMH(OPMALIMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJOTMH Kak B MpPOQecCHOHANbHON
JeSITEIbBHOCTH, TaK U B OBITY;

JI.8 - rOTOBHOCTH K HPOAODKEHHIO 0Opa30BaHUs U MOBBIIIEHUIO KBaNU(UKALUU B
nu30paHHON MPO(hecCHOHATBHON JIeSTETbHOCTH HA OCHOBE DPAa3BUTHUSA JIMUHBIX XUMHUYECKUX
KOMIIETEHIIU;

MeETanpeIMETHBIE!

M.l - yMmeHue omnpenenarb LEIH, COCTABIATH IIJIaHbl ACSITEIBHOCTH U ONPEAEIATh
CpeICTBa, HEOOXOAUMBIE JIJISl UX peau3aliu;

M.2 - ucnonb3oBaHUE PA3IMYHBIX BUJOB MO3HABATENbHOMN AESATENBHOCTU NIl PEIICHUS
MH(OPMALIMOHHBIX 3aJ1a4, IPUMEHEHHE OCHOBHBIX METOJI0B MO3HAHUS (HAOII0EHUS, ONMCaHuS,
W3MEPEHHs, DKCIEPUMEHTA) JUIA OpTaHM3allid y4eOHO-UCCIIeNOBATEIbCKOM M TMPOEKTHOU
JeSITEILHOCTH € MCII0JIb30BaHHEM MH(POPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH;

M.3 - ucnonb30BaHME Pa3IMYHBIX UHPOPMALMOHHBIX OOBEKTOB, C KOTOPHIMU BO3HHUKAET
HE00XO0/IMMOCTh CTAJIKUBATHCS B MPO(PECCHOHANBHOM chepe B U3yUeHUHU SBJICHUN U MTPOLIECCOB;



M.4 - ucnionb30BaHUE PA3IMUHBIX KICTOUHUKOB MH()OPMAIK, B TOM YHUCIIE 3JIEKTPOHHBIX
O0uOIMOTEK, YMEHUE KPUTUYECKH OLICHWBATh M MHTEPIPETUPOBATH UH(OPMAIIHIO, MTOTyJaeMYIO
13 pa3JINYHbIX UCTOYHHUKOB, B TOM 4uCie U3 cetu MHTepHeT;

M.5 - yMeHue aHAIM3UPOBATh M MPEACTABIATH WH(POPMALNIO, TAHHYIO B 3JEKTPOHHBIX
¢dopmarax Ha KOMIIBIOTEPE B Pa3IMYHBIX BHIAX;

M6 - YMCHHUE  HCIOJIB30BaTh CpPCACTBaA I/IH(l)OpMaI_II/IOHHO'KOMMYHI/IKaHI/IOHHBIX
TEXHOJIOTHH B PEIICHUKM KOI'HUTHBHBIX, KOMMYHHKATHUBHBIX MW OpPraHU3allMOHHBIX 3aaad C
CO6J'IIO,I[€HI/I6M Tpe60BaHHﬁ OProHOMHUKH, TCXHUKHU 6630HaCHOCTI/I, THMI'CHBI,

pecypcocOepekeHus, IPaBOBbIX U 3TUYECKUX HOPM, HOPM XUMHUECKOH O€30I1aCHOCTH;

M.7 - ymeHue myOIU4HO MPEACTABIATh PE3YIbTaThl COOCTBEHHOTO UCCIIE0BAaHUS, BECTU
JUCKYCCHH, JIOCTYIIHO M TapMOHHUYHO COYeTas coJAepkKaHHe H (OpPMBI MPEICTaBIIEMON
uHpOpMaLIUU CpeCTBAaMHU HH(OPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

peIMETHBIE:

I1.1 - chopMUpOBAaHHOCTH MPEACTABICHUNA O POJIM XMMHUU U XUMHUYECKUX IPOLIECCOB B
OKpY’KaIOLIeM MUPE;

I1.2 - BrajgeHue HaBBIKAMU AJTOPUTMHUYECKOTO MBIIUIEHUS U TOHUMaHHE METO/I0B
(GopManbHOIO ONHUCAHUS AJITOPUTMOB, BIIAJEHUE 3HAHUEM OCHOBHBIX QJITOPUTMUYECKHUX
KOHCTPYKLIMH, YMEHHE aHATH3UPOBATH AJITOPUTMBI B X0/I¢ XUMHUYECKUX PEaKInH;

I1.3 - ucrmonp30BaHME TOTOBBIX MPHUKIAAHBIX KOMITBIOTEPHBIX MPOrpamMM IO MPOQHITIO
MOJrOTOBKU;

[1.4 - BriageHue cnocob0amu IpEACTaBICHUS, XPaHEHUS U OOpadOTKM JaHHBIX Ha
KOMIIBIOTEPE;

I1.5 - BnageHHe KOMIBIOTEPHBIMHM CpPEICTBAMHU IPEACTABICHUS U aHAIU3a JaHHBIX B
3JIEKTPOHHBIX TAOIUIIAX;

I1.6 - chopmMUpOBaHHOCTH MpPEACTABICHUNA O 0a3axX JAaHHBIX U MPOCTEHIINX CpelCTBax
yIIpaBJIEHUS] UIMU;

I1.7 - chopMHUpOBaHHOCTH MPEACTABICHUI 0 KOMIIBIOTEPHO-MAaTEMaTHUECKUX MOJEINAX U
HEO0OXOIMMOCTH aHAJIN3a COOTBETCTBUSI MOJIETH M MOJIETTUPYEMOro 00beKTa (Tiporiecca);

[1.8 - BiageHWe TUMOBBIMH NpUEMAMH HANWCAHHS MPOTPAMMBI Ha AITOPHUTMUYECKOM
SI3BIKE JUTSI PEIICHHUs CTaHIAPTHOM 3a/laud C MCIOJIB30BAHUEM OCHOBHBIX KOHCTPYKIUH S3BIKA
pOTrpaMMUPOBAHUS;

I1.9 - chopmupoBaHHOCTH 0a30BBIX HABBIKOB M YMEHUH MO COOJIIOJICHUIO TpeOOBaHMMH
TEXHUKH O€30MacHOCTH, THUIHMEeHbl U pecypcocOepexeHus Mnpu paboTe €O CpeacTBaMu
UHpOpMaTU3aIUH;

[1.10 - moHMMaHHWE OCHOB IIPABOBBIX AaCHEKTOB HCIIOJIB30BAHHUS KOMITBIOTEPHBIX
IIPOTPaMM U TIpaB JIOCTYyTA K TIT00ATBHBIM HH(GOPMAIIMOHHBIM CEPBHCAM;

I1.L11 - npuMeHeHue Ha NPAKTHKE CPEACTB 3alIUTHl MHPOPMAIMH OT BPEAOHOCHBIX
porpaMM, coOJII0JIEHUE MpaBUI JUYHOM 0€30MacHOCTH U 3TUKH B paboTe ¢ MHoOpmanuen u
CpeAcTBaMU KOMMYHMKaluid B IHTepHeTe.

o0IIKe KOMITeTeHIINN:

OK 01. Beibupatre cmocoObl pemeHus 3aaad  Npo(ecCHOHATBHON J1eATeIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CPEICTBA IIOWCKA, aHAM3a W HHTEPIPETAIUA
uHpopMalu ¥ HHDOPMALMOHHBIE TEXHOJIOTMU IS BBIIOJHEHHS 3aJa4 NMpoQeccCHOHaTbHON
JeSITEIIbBHOCTH

OK 04. 3¢ddexTrBHO B3aMMOICHCTBOBATh U pab0OTaTh B KOJUICKTHBE M KOMaH/IE



OK 07. CopnelicTBOBaTh COXpPAaHEHHUIO OKPYIKAIOIIECH CPEIbl, PECYPCOCOEPEKECHHUIO,

MMPUMCHATH 3HAHUA 00 U3MEHEHUH KiMMarta, MpuHIUIIbL 6epe)KJII/IBOFO IMPOMU3BOACTBA,

3 PEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX

1.3. ®opMBbI KOHTPOJISAA M OLlCHUBAHMS

[IpeameTom OLIEHKHU CITy>KaT JIMYHOCTHBIEC, METANPEIMETHBIE U MPEAMETHBIC PE3yJIbTaTHhI,
c¢(OpMUPOBAHHOCTH OOIIUX KOMIETEHLIUN

Tabmuma 1 KoHTposb ¥ OlIeHKa OCBOCHHS TUCIMILIMHBI IO TeMaM (pa3zieiiam)

DnemMeHT @opMBbI KOHTPOJISI U OLIECHUBAHUS
yueOHoMI Texymui KOHTPOJIb IIpomexxyTounas arrecranus
JAUCITUIITHHBI Meto/ibl OLICHKH [IpoBepsiembie Meronst  |[[IpoBepsieMblie
OK OLICHKH OK
Pa3zgen 1. OcHOBBI CTPOEHUS BelleCTBA 3auer ¢ OK 01
Tema 1.1 VYeTHbIi onpoc OK 01 OLICHKOU OK 02
CrpoeHue aToMOB [IpakTrueckoe 3aHsATHE OK 02 OK 04
XUMHUYECKUX No 1 OK 04 OK 07
asieMeHTOoB 1 nipupona | Kontponbenas pabota OK 07
XUMHUYECKOH CBSA3U
Tewma 1.2. VYcTHbI onpoc OK 01
[lepuonnueckuii 3akon | TectupoBanue OK 02
u Tabmmua [1.1. OK 04
Menneneena OK 07
Pa3nea 2. XumMnueckue peakuumn
Tema 2.1 Tunsl YcTHBIN onpoc OK 01
XUMUYEeCKUX peakuui | IIuceMenHslii onpoc OK 02
IIpakTHueckoe 3aHsaTHE OK 04
Ne 2 OK 07
JlaGopaTtopHnast pabota
Ne'l
KonTponbhas pabota
Tema 2.2. YcTHBI onpoc OK 01
ONEeKTPOIUTHYECKAS JlaGoparopHas pabota OK 02
qucconuanus u Ne 2 OK 04
MOHHBINA 00OMEH OK 07
Pa3nes 3. CTpoeHue M CBOHCTBA HEOPraHUYECKHUX BellleCTB
Tewma 3.1. VYcTHbIN ompoc OK 01
Knaccudukanus, IInceMenHsIN onpoc OK 02
HOMEHKJIaTypa U IIpaxTHueckoe 3aHsaTHE OK 04
CTpOCHHE Ne 3 OK 07
HEOPraHUYECKUX TectupoBanue
BELIECTB
Tema 3.2. dusnko- VYeTHbIi onpoc OK 01
XuMH4Yeckue cBoiictBa | [IuceMeHHBIN onpoc OK 02
HEOPraHUYECKUX IIpakTHueckoe 3aHsATHE OK 04




BCIICCTB

Ne 4
KonrpomnsHas padora

OK 07

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHM4YeCcKMX BelleCTB

Tema 4.1. VYeTHbli onpoc OK 01

Knaccudukanus, IInceMenHsIN onpoc OK 02

CTpPOCHUE U [IpakTuueckoe 3aHsTHE OK 04

HOMEHKJIaTypa Ne 5 OK 07

OpraHUYecKuX BellecTB |3amuTa pedeparon

Tema 4.2. CBoiicTBa VYeTHbli onpoc OK 01

OpPraHUYECKUX IIpakTHueckoe 3aHsaTHE OK 02

COEIMHEHUN Ne 6 OK 04
TectupoBanue OK 07

Tema 4.3. VYcTHbI onpoc OK 01

Nnentuduxanus OK 02

OpraHUYeCKHUX OK 04

BCIIECTB, UX 3HAYCHHUE OK 07

Y TIPUMECHEHUE B

OBITOBOM 1

MPOU3BOJACTBEHHOMN

JeSITEIbHOCTH

YeJI0BeKa

Paznen 5. Kuneruueckue v TepMOIUHAMUYECKHUE

3aKOHOMEPHOCTH NMPOTEeKAHUS XUMUYECKHX peakuui

Tema 5.1. VYcerHbIM onpoc OK 01

Ckopoctb xumuueckux |Jlaboparopnas pabora OK 02

peaknuii. Xummaeckoe |Ne 3 OK 04

paBHOBECHE OK 07

Pa3neu 6. lucnepcubie cucrembl. PacTBopbl

6.1 JlucnepcHble VYcerHbIM onpoc OK 01

cucteMbl 1 paxTopsl ux | KonrponbsHas pabora OK 02

YCTOMYHBOCTH OK 04

OK 07

Tema 6.2. YcTHBIN onpoc OK 01

ITonsatue o pactBopax |IIpakTtuueckoe 3ansaTue OK 02
Ne 7 OK 04

OK 07

Paszpnen 7. KayecTBeHHbIEe peakuMu 00HAPYKeHHUs OPraHUYeCKUX U

HECOPraHUIECKUX BEIIECTB

Tema 7.1.
OO6HnapyxeHue
HEOPraHUYeCKUX
KaTHOHOB M aHHOHOB

YceTHbIT onpoc
IIpakTHueckoe 3aHsaTHE
Ne 8

OK 01
OK 02
OK 04
OK 07




Tema .7.2. VYeTHBli onpoc OK 01

Oo6napyxeHue JlaboparopHnas pabota OK 02
opranuyeckux BemiectB | Ne 4 OK 04
OTJIETIbHBIX KJIACCOB C OK 07
UCTIOJIb30BaHUEM

Ka4CCTBCHHBIX peaKHI/Iﬁ

Pa3znen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH

YeJ0BeKa
Tema 8.1. Xumus B 3ammura pedepaToB OK 01
OBITY U OK 02
IIPOU3BOJCTBEHHOM OK 04
NEeATEILHOCTH OK 07
4eJioBeKa

2. OueHo4YHbIE CPeACTBA TEKYILIEro KOHTPOJIsl yCIeBaeMOCTH U KPUTEPUH OLIEHKH
2.1. Bonpoce! AJis1 YCTHBIX ONPOCOB
Pasznea 1. OcHOBBI CTPOEHUS BelleCTBA
Tema 1.1. CTpoeHue aTOMOB XUMHYECKHUX 3J1€MEHTOB M NPUPOJAA XUMHYECKOH CBA3M
Yro Takoe aTom?
W3 kakux 4acTHUI] COCTOUT SAPO?
Uemy paBeH 3apsij sipa B IEPUOIUUECKON cucTeme?
CKOJIBKO TIPOTOHOB M 3JIEKTPOHOB B aTOME KHCJIOPOJIa U aTOME KaJIbIus?
H3oTombl — 310?

ook whE

CKOJIBKO 3JIEKTPOHOB COJEPKHUTHCA B DJICKTPOHHON 000JI0YKE HEHTpaJbHOrO aroma, y
KOTOPOTO SIIPO COCTOUT U3 6 IPOTOHOB U 6 HENTPOHOB?

7. MaxkcumanabHOE YHCIIO 3JEKTPOHOB HA TPETHEM SHEPreTUYECKOM YPOBHE?

8. OpOwutanu, nmermue chepudecKyro GopMy, Ha3bIBAIOT?

9. MakcumanbHOE YMCIIO SJIEKTPOHOB Ha P- OpOUTAIIAX?

10. MakcuManbHOE YUCIIO AJIEKTPOHOB HA YETBEPTOM YHEPTETUIECKOM YPOBHE?

11. Opburanu, uMeronue Gopmy ABYX CKPEIIMBAIONINXCS BOCBMEPOK, Ha3bIBAalOT?

12. MakcuManbHOE YUCIIO IEKTPOHOB Ha S-opOuTasix?

13. Kak Ha3bIBalOT 3apsKEHHBIN aTOM WJIM IPYIITY aTOMOB?

14. Kak Ha3bIBaeTCs MOJIOKUTENIBHO U OTPULIATENIbHO 3apsbKeHHas yacTuia?

15. Kak Ha3bIBaeTCsi CIOCOOHOCTh aTOMA MPUTATUBATh BAJICHTHBIE JIEKTPOHBI AIPYTHX aTOMOB?
16. Kak omnpeenuTs BAJICHTHOCTh aTOMa B COCTMHEHUHN?

17. Yto Takoe >IeKTPOOTPUIIATETHHOCTH?

18. Kakue THITBI XUMHYECKOU CBSI3U CYIIECTBYIOT?

Tema 1.2. Ilepuoanyeckuii 3akoH u tadauua JI.U. MenaeneeBa

1. B xakoMm roay ObUT1 OTKpPBIT IEPUOTNYECKUN 3aKOH?

2. JHaiite onpeneneHue nepuoanueckoro 3akona J[.1. Menneneena?

3. Kak u3meHs0TCcs aTOMHBIN pajinyc U 3JIEKTPOOTPULIATEIFHOCT B MIEPUOJIE U TpyIe?

4. Kak u3MEHSIOTCS METaJIMYeCKue M HeMEeTaTIMUECKHEe CBONCTBA DJIEMEHTOB B TpYIIE U
nepuoe?



Pazgea 2. Xumuyeckue peakunu

Tema 2.1. Tunbl XUMHYECKHUX pPeaKkUM i

1.

N oo

10.
11.

Uto Takoe XMMHYECKasi peakivs, KaKue MPU3HAKU MPOTEKAHUS XUMHUYECKON pEaKIuu BBI
3HaeTe?

Kak Ha3pIBaloTCS XMMHUYECKHE PEAKIWHU, MPOTEKAIOIINE C BBIICICHUEM WU IMOTJIONICHUEM
TEIJIOTHI?

3Kakue Tumbel peakuuid CyIIECTBYIO, COIJIACHO KIJAcCU(UKALMK IO YHCIYy M COCTaBy
MCXOJHBIX BEIIECTB U MPOAYKTOB peakiuu?

B kakux peakmusxX HYXKHO HCIOJIb30BaTh JJIEKTPOXUMHUYECKHM psi  HampsDKEHUs
(aKTMBHOCTH) METAJLIOB?

Uto Takoe KaTanu3aTop, KaK HA3bIBAIOTCS PEAKIMH, MPOTEKAIOIIME C HCIOJIb30BAaHUEM
JAHHOIO BelecTna?

Uro Takoe oOpaTUMBbIC U HEOOPATUMEBIE PEaKIIUn?

Yro Takoe cTeneHb OKUCIeHHEe?

Kak Ha3pIBalOTCS peaklnu, MPOTEKAIOIHe C U3BMEHEHUEM CTETIeHEeH OKUCIICHUs?

[TpuBenute knaccudukanuto peakiuit OPB?

JaiiTe onpenenenre NOHATUAM: «OKHCIUTENbY, «BOCCTAHOBUTEIbY?

UTO IpOUCXOANT C aTOMaMH 3JIEMEHTOB, B ITPOLIECCE OKUCIICHUS/ BOCCTAHOBJICHHS?

Ha yem ocHOBBIBaeTCst MeTO1 AsieKTpoHHOTO Oananca OBP?

Tema 2.2. DuiekTpoauTudeckasi gucconuauns. Monublii 00MeH

1.
2.

N s

10.
11.
12.

UTo Takoe 3JIEKTPOIIUTUYECKAS TUCCOIIUALINS?

KakoBbl OCHOBHBIE YCJIOBHS, IPU KOTOPBIX MPOUCXOAUT JUCCOLMALUSA 3JIEKTPOJIUTOB B
pactBope?

[TpuBenuTe npuMephbl CUIIBHBIX U CIA0BIX 3JEKTPOIUTOB. Kak OHM OTIHMYAIOTCS MO CTETEHU
IuccoIuanum’?

KaxoBa poib BoAbI B IPOIIECCE INEKTPOIUTHUECKON Trccouannuu’?

Uto Takoe HUOHBI, U KaK OHU 00Pa3yroTCs B PE3yIbTaTe AUCCOIUAIINN?

Kak MO>XHO ompeieTuTh CTENEeHb JUCCOIMAIINH JIICKTPOIUTA?

Uto Takoe MOHHBIN OOMEH 1 B KaKUX MPOIIECCaX OH BCTpeUYaeTcs?

OnuinTe MEXaHU3M MOHHOTO OOMEHa Ha MPUMEPE PEaKIMH MEXIY HaTPUU-XJIOPUIOM U
cepeOpsTHBIM HUTPATOM.

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

B 4yem pazHuila Mex 1y MOJHBIM U YaCTUYHBIM HOHHBIM OOMEHOM?

Kak noHHBII 00MEH UCTIONIB3YETCs B BOJOMOATOTOBKE M OUUCTKE BOIBI?

[IpuBenuTe TmpUMEpPHl MPAKTHYECKOTO TMPUMEHEHUs peakiuii HOHHOro oOMeHa B
MIPOMBIIIUIEHHOCTH UJIU MEUIINHE.

Pa3nes 3. CTpoeHue u cBOiCTBAa HEOPraHUYECKUX BelleCTB
Tema 3.1. Kinaccudukauusi, HOMEHKJIaTypa U CTPOEHHE HEOPTaHMYECKUX BellecTB
Yto Takoe HeopraHUuuecKas XUMHUs, KaKue MPOILeCChl U SABJICHUSI OHA U3y4aeT?

KakoBa ocHOBHas kiaccudukanusi Heopranumdeckux BemiectB? IlpuBeaute mnpumepsl
KaQ)KJIOM TPYIIIIBIL.

Yo Takoe KMCIOThI, OCHOBAHMSI U cosn? KakOBbI UX OCHOBHBIE XapaKTEPUCTUKU?

Kak xmaccupuuupyrorcss oxcunsl? IlpuBenure mnpuMepsl KHCIOTHBIX, OCHOBHBIX H
aM(OTEPHBIX OKCHUIOB.

KakoBbl 0coOeHHOCTH KiacCHU(PHUKAIMM CIOXKHBIX BELIECTB W KaK OHU OTJIMYAIOTCA OT



10.

11.

12.

13.

14.

MPOCTHIX?

Uro Takoe HOMEHKJIaTypa B XUMHUH U 3a4€M OHa HYy>KHa?

OObsicHUTE IIpaBWJIa UMEHOBAHUS KHMCIOT W IPUBEIUTE MPUMEPHI AJIs PA3JIUYHBIX THUIIOB
KUCJIOT (HampuMep, OKCOKUCIOTHI U OE3KUCIOPOTHBIC KUCIIOTHI).

KakoBbl OCHOBHBIE ITpaBUJIa HOMEHKJIATYphl uist coseid? [IpuBeante npuMepsl.

Kak ocy1ecTBiisieTcst HOMEHKIJIATypa 1Jis OMHApHbIX coeauHenuit? [IpuBenure npumepsl.
KakoBo cTpoeHHME HOHHBIX coeauHeHHH? Yem OHM OTIMYAIOTCA OT KOBAJICHTHBIX
COEeIMHEHUN?

Yro Takoe TeHeTUYECKUH psJ] BEIECTB, B YEM 3aKJII0YACTCA B3aMMOCBA3b HEOPTaHUYECKUX
BEILIECTB?

Uro Takoe KpHUCTaNIMYECKas pELIeTKa W KaKhe TUIlbl KPUCTAUIMYECKUX PELIETOK
CYILIECTBYIOT JUIsl HEOPraHUYECKUX BELIECTB?

Kak Biuser crpoeHne Ha GU3NYECKUE U XUMUYECKHE CBOMCTBA HEOPraHMYECKUX BEIIECTB?
[TpuBenuTe NpUMEpBHI.

Uro Takoe arperaTHO€ COCTOSIHME BEIIECTBA, KAKUE arperaTHbIE COCTOSHUS BEILIECTB BbI
3Haere?

Tema 3.2. ®U3NKO-XHMHYECKHE CBOMCTBA HEOPraHuIe€CKUX BEUIECTB

1.

10.

11.

12.

13.

Kakne oOmme Qusnueckue M XHMHUYECKHE CBOMCTBA XapaKTepHBI JUISI METaioB?
[TpuBenuTe NpUMEpBI METAIIIIOB, NIUIIOCTPUPYIOLIUX 3TH CBOMCTBA.

OnumuTe OCHOBHBIE CIOCOOBI MONYYEHUS METauIoB U3 pyd. Kak pasnuyarorcss METOAbl
HOJYYEHHUs JJIS pa3IMUHbIX TPYIII METAJUIOB (HApUMeEp, YUEPHBIE U LIBETHBIE METAJLIbI)?
KakoBO 3HaueHHME METAJJIOB M HEMETAUIOB B IPHUPOAE M M KU3HEACITEIbHOCTU
yenoBeka? [IpuBeanure npuMepsl UX NIPUMEHEHHS B PA3JIMUYHBIX OTPACIISIX.

Uro Takoe koppo3ust MeraioB? ONUIINTE OCHOBHBIE BMJbI KOPpPO3UM U (HAaKTOPBI,
CIOCOOCTBYIOIIME 3TOMY IPOLIECCY.

Kakue MeTonpl 3alluThl METAIJIOB OT KOppo3uu Bbl 3HaeTe? OOBSACHUTE, KaK KaKIbld U3
ATUX METOJ0B pabOTAET U B KAKUX CUTYaLIUSIX OH MOKET ObITh IPUMEHEH.

Kakue ob0mue Qusnueckue M XUMHUECKHME CBOMCTBAa XapaKTEpHbI Ul HEMETaloB?
[TpuBeauTe MpuMepsl HEMETAIJIOB U OOBSACHUTE, KaK MX CBOMCTBA OTJIMYAIOTCA OT CBOMCTB
METaJlIOB.

Onumure TUNUYHbIE cBoWcTBa HemetawioB [V-VII rpynn nepuoandeckoit TaOIuUIbl.
KakoBbl 0COOEHHOCTH X XUMHUYECKOTO MOBECHUS U BaJIECHTHOCTHU?

Kak ocymectBisercs knaccudukanus coenuHeHuid HemeTaiuioB? OOBSICHUTE OCHOBHBIC
KaTeropuu (Hampumep, OKCHUJIbI, KHCIOTHI, COIIM) U MPUBEIUTE MPUMEPHI A KaxA0H U3
HUX.

Yro Takoe OMOTE€HHBIE 3JEMEHTBI, U KaKyl0 pOJIb OHU WIPAIOT B MPHUPOJE U B JKMBBIX
opranusmax? IIpuBenure npumMepbl OGMOT€HHBIX 3JIEMEHTOB U MX COEAMHEHHH.

OOBsicHUTE KPYroBOPOT OMOTEHHBIX JIEMEHTOB B mpupoze. Kak mpoucxoautr oOMeH 3THX
AJIEMEHTOB MEX]y KMBBIMU OpraHU3MaMu U OKpy»karouieil cpenoi? IlpuBenure nmpumepsl
KOHKPETHBIX KPYTOBOPOTOB (HAIIpUMeEp, YIIIEPOAHBINA UIIH a30THBIN).

Onumure OCHOBHBIE CBOMCTBA OKCHIOB. KakoBbl pasnuuuss MeXAy KHCIOTHBIMH,
OCHOBHBIMH U aM(poTepHbIMH oKcugamu? [IpuBenuTe npumMepbl Kax10T0 TUTIA.

Uto Takoe ruJIpOKCHIBI U KAaKOBbI UX OCHOBHbIE XMMHUYECKHE cBOMCTBA? Kak ruipokcuabl
B3aMMOJEMCTBYIOT ¢ KUciIoTaMu U cossiMu? [IpuBeanre npumepsl peakiuil.

KakoBbl OCHOBHBIE XapaKTEPUCTUKU KUCIOT? OOBSICHUTE, YTO TaKOE CHIIbHBIE U cllabble
KHUCJIOTBI, W NPUBEAUTE NPUMEPHI A KaKIoW Kareropuu. Kak Mx cBOMCTBa BIHSAIOT Ha
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MOBEJICHUE B pacTBOpe?

Onwumute cBoiictBa coneil. Kak onn o0pa3yroTcs, 1 Kakue TUIBI PEaKIUi MPUBOAAT K UX
oOpa3zoBanuto? IIpuBenuTe npumMepsl pa3IndHbIX COJIEH U UX IPUMEHEHUS.

KakoBbl OCHOBHBIE OTJIMYUS MEXJIYy HEOPraHMYECKHMU M OPraHM4E€CKUMM KHCIOTaMu?
[lpuBeauTe mnpuUMEpsl HEOPraHWYECKUX KUCIOT W OOCyauTe HX HCIOJIb30BaHHE B
IPOMBIIIJICHHOCTH U OBITY.

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHM4YeCcKMX BelleCTB
Tema 4.1. Knaccudukanusi, CTpoeHre 1 HOMEHKJIATYPA OPraHn4ecKnX BemecTB
Yro Takoe OpraHUYecKHe BEIIEeCTBA U KAKHME JIEMEHThI OHH OOBIUHO cojepxKar?
Onumure OCHOBHBIE KJIACCHI YTIIEBOJAOPOIOB U IPUBEAUTE IPUMEPHI Ul KaXKIOTO U3 HUX.
KakoBbl OCHOBHBIE OTIMYMS MEXAY AJIKAaHAMM, aJIKEHAMH U aJIKUHAMU?
Uro Ttakoe (yHKUMOHAJBbHAS TpYIIa, M KaKyl pOJb OHAa HUIPaeT B OPraHUYECKHX
coeuHEeHUsX?
OOBsCHUTE, UTO TAKOE U30MEPHS U IPUBEAUTE IIPUMEPHI CTPYKTYPHBIX H30MEPOB.
Kak BBl MOXKETE€ ONpPENENINTh, SABISAETCS JIM COCIUHEHUE HACBILEHHBIM WU
HEHaCBILICHHBIM?
Yrto Takoe roMOJIOTH, U KAKOBBI X OCHOBHBIE XapaKTEPUCTUKU?
KakoBa oOmast Qopmyna mias ajnkaHOB, M KaK OHAa HW3MEHSETCS IS JPYTHX KIIacCOB
YTJI€BOJIOPOAOB?
Onumure mpolecc HOMEHKIATypbl pa3BETBICHHBIX ajkaHOB. Kak Bbl ompezensere
OCHOBHYIO 11€TIb?
Yro Takoe COUPTHI U KAKOBBI UX OCHOBHBIE (PU3NYECKHE U XUMHUYECKUE CBOICcTBA?
KakoBbl 0cOO€HHOCTH cTpOeHMsI apoMaThyeckux coeannenuit? Ilpusenure npumep.
Yro Takoe KapOOKCHIIbHAS IPYNIA U B KAKUX COCMHEHUSAX OHA BCTpEYaeTcs?
OOBscHUTE, UTO TaKOE MOJMMEPHU3ALIHs U KaK OHA CBsI3aHa C OPraHUYECKUMH BELIECTBAMHU.
KakoBbl OCHOBHBIE METOJbl IOJYYEHHS OPraHHMYECKUX BeLIeCTB B JiabopaTtopuu?
IIpuBenuTe NpUMEPBL.
[Touemy Ba)KHO 3HaTh HOMEHKJIATypy OPraHUYECKUX BellecTB B xumuu? Kak 3To momoraer
B U3YYEHUHU JPYTrux Tem?
Uro Takoe »¢upbl W KakoBa uXx odOmas (opmyna? KakoBbl MX OCHOBHBIE CBOMCTBA U
IpUMEHEHne?
Onummre, 4YTO Takoe aubIeruabl M KEeTOHbl. KakoBbI MX OTIMYHSA U TIPUMEpPHI
WCIIOJIb30BaHuUs?
KakoBbl OCHOBHBIE METO/bl aHAJINM3a OpPraHWYecKux coenuHeHui? Kakue mnpubopsl u
TEXHHUKH UCTONb3YIOTCS ISl UX UACHTU(DUKaunu?
OObsicHUTE, YTO TaKO€ peaklus 3aMelIeHHUs M KaKhe THUIbl peakluil MpPOUCXOIAT B
oprannyeckod xumun? llpuBeaure npumepsl.
Urto Takoe opraHuyecKue KMCIOTHI U Kak oHU Kinaccuduuupyrorcs? [IpuBenure npumepsl 1
OIMILIUTE UX CBOMCTBA.

Tema 4.2. CBolicTBa OPraHUu4eCKUX COCAMHEHUH

o s wnNE

Yto Takoe OpraHMYECKUe COEIMHEHUS U KAKOBBI UX OCHOBHBIE XapaKTEPUCTUKU?

Kakoe 3HaueHne UMeeT yriepo B OpraHMuecKoil XumMun?

B yem 3akitodaercs pasHUIA MEKy HACHIILIEHHBIMU U HEHACHIIIICHHBIMU YTJIEBOAOPOIaMU?
KakoBbl OCHOBHBIE TUITBI H30MEPOB, BCTPEUYAIOIINXCS B OPraHUYECKUX COSTUHEHHSIX ?
OO6®bsicHuTE, UTO Takoe (PYHKIIMOHAJIbHAS TPYIA U NPUBEIUTE IPUMEPHI.
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KakoBbl (u3nueckne CBONCTBA aJIKAHOB U KaK OHHM HM3MEHSIOTCS C yBEJIUYEHUEM JJIUHBI
YTJIepOoIHOM 1enu?

Kakue akTopsl BIUSIOT HA pACTBOPUMOCTD OPTaHUYECKUX COCTUHEHUH B BOJE?

KaxoBa posb BOJOPOAHBIX CBsI3€H B CBOMCTBAX CIUPTOB?

B 4em 3akioyaercst pa3HuIa B PEaKIIMOHHOMN CIIOCOOHOCTH QJIKEHOB M AJIKAHOB?

. Uto Takoe APpOMATHYCCKUEC COCANMHEHUSA U KaAKUE€ Y HUX XapPaKTCPHBIC cBoricTBa?
. Kak TEMIICpATypa IIJIABJICHHUA W KHIICHHSA OPraHUu4Y€CKUX COCI[I/IHGHI/Iﬁ CBiA3daHa C HX

CTPYKTYpOi1?

OOBscHUTE, UTO TAKOE ONTUYECKAs aKTUBHOCTh U KaK OHA CBS3aHa C XMPAJIbHOCTBIO.
KakoBbI OCHOBHBIE CITOCOOBI IMOIYYEHHUS] OPraHMYECKUX COSAMHEHUI?

UTto Takoe KHUCIOTHO-OCHOBHBIE CBOMCTBAa OpPraHMYECKMX COEAUHEHUH M KaK OHH
ONpEeIETI0TCS?

Kak Biustor anmekTpoHHBIE 3(PGEeKThl (MHAYKTHBHBI M PE30HAHCHBIA) Ha CBOWCTBA
OpPraHUYECKUX MOJIEKYI?

Kakue MeToibl aHan3a UCIOIb3YIOTCS JUIsl U3Y4YEHUS! CBOMCTB OPraHMYECKUX COSAMHEHUH?
KakoBbl OCHOBHBIE peakIiy, XapaKTepHbIe /1151 KApOOHOBBIX KUCIOT?

OOBscHUTE, KaK THAPOTreHU3alMsl BIUSIET Ha CBOMCTBAa HEHACBILIEHHBIX YIJIEBOIOPOJIOB.
Kakue pakTops! BIUAIOT Ha CTAaOMIBHOCTh KAPOOKATHOHOB U KapOaHHOHOB?

KakoBbl »KoOJIOrMYECKHE TOCIEACTBUSI MCIIONb30BAHUSI OPraHUYECKUX COEAMHEHMH B
IIPOMBIIIIIEHHOCTH?

Tema 4.3. HHeHTHq)HKaHHﬂ OpPraHnv4e€CKuxX BeE€IIECTB, UX 3HAYCHHUEC H NMPUMCHECHUE B

OBITOBOI U NPOU3BOJACTBEHHOI /1eITEeJIbHOCTH YeJI0BEeKA

1.

Kakue wMmeronpl uHCHONB3YIOTCA s MIACHTU(UKALUMU OPraHMYECKMX BEIECTB B
nabopaTtopHoil npakTuke? ONUILIUTE UX OCHOBHBIE PUHIIMIIBI.

Kakoe 3HaueHHe UMEIOT OpraHMYeCcKUe pacTBOPUTENU B OBITOBOM XMMHUU U POU3BOJICTBE?
[TpuBenuTe NpUMeEpHl UX IPUMEHEHUS.

B uem 3akitouaeTcst poJib YIieBOJIOB, >KUPOB M O€JNKOB KaK OpPraHMYECKHUX BEIIECTB B
HaIlleM [MUTaHUuu?

KakoBbl OCHOBHBIE CIIOCOOBI IMOJIyYE€HUSI YKCYCHOM KHCJIOTBI, U TJI€ OHa HaxOJIUT CBOE
IPUMEHEHUE B ObITY?

[ToueMy Ba’KHO 3HaThb O TOKCHYHOCTH HEKOTOPBIX OpraHM4ecKux coequHeHuii? [Ipusenure
IIPUMEPBI TAKUX COCUHEHHUH U UX BIMSHUE HA 3I0POBbE YEJIOBEKA. 6

KakoBbl COBpEMEHHBIE TEHICHIMHM B HCIOJIB30BAHMM OPraHUYECKUX BEUIECTB B
HKOJIOTMUYECKN YUCTBIX TEXHOJIOTUSX U pou3BoacTee? [IpuBennure npuMepsl.

Pa3zpnen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSA
XHMHYECKHX peaKkuuni

Tema 5.1. CkopocTh XUMHYECKHX peakuuil. XHMHYEeCKOe PaBHOBeCHE

N Ok wDdPE

YTto Takoe CKOPOCTh XUMUYECKOM peakuu 1 Kakue (GaKkTopbl Ha Hee BIMSIIOT?
KakoBa poip KOHIIEHTpaIMK pEareHTOB B ONPENEIEHUH CKOPOCTH PEaKIMK?
OOBscHHUTE, KaK TeMIIepaTypa BIUSET Ha KHHETUKY XUMHUYECKUX PEaKIIHH.
Yro Takoe KaTaau3aTop, U Kak OH U3MEHSIET CKOPOCTh peaKkLuu?

Kak n3MeHsiercs CKopocTh peakiuu NpHu J00aBI€HUH HHTHOUTOPOB?

KakoBbI OCHOBHBIE 3Tanbl MEXaHW3Ma XUMHUYECKOW pEeaKInu?

Kak MOXHO sKCIIepUMEHTaIbHO ONPEENIUTh CKOPOCTh peaKiuu?

Yo Takoe SHEPrysl AKTUBALIMH U KaK OHA CBSI3aHA CO CKOPOCTBIO PEAKLINN?



10.
11.

12.

Kaxkue (hakTopbl BIUSIOT HA CKOPOCTh XUMHUECKOU PEAKITHH?

Uro Takoe TemiaoBble A(PQPEKTHl XUMHYECKHX peakmuid. DK30- U OSHAOTEPMHUYECKUE,
peakuuu?

Uro Takoe 00paTUMOCTh XMMHUYECKOHN peakuun?

Urto Takoe XHUMHUYECKOE PAaBHOBECUE WU €ro CMEIIEHHWE I0J JACHCTBHEM Ppa3IMYHBIX
dbakTopoB?

Hazosure npunmun Jle [larensbe.

Pa3znen 6. {ucnepcHbie cucrembl. PacTBOpbI

Tema 6.1. InucnepcHblie cucTeMbl U GaKTOPbI X YCTOHYHUBOCTH

1.
2.

Urto Takoe aucriepcHasi cuctema?

Kakue nucnepcusie cuctembl Bbl 3HaeTe? Ha3zoBuTe U KpaTKo OXapakTepHU3yMTe OCHOBHBIE
THUIIBI AUCTIEPCHBIX CUCTEM (HAIpPUMEp, a3PO30JIH, SMYJIbCUH, CYCIICH3UN ).

Uro Takoe KOJUIOUAHOE COCTOSIHUE?

OObsicHUTE, YTO TaKOoe KOJJIOUJHOE COCTOSHHE W KaK OHO CBSI3aHO C JAHMCIIEPCHBIMU
CHUCTEMaMU.

Kakue ¢akropsl BIHMSIOT Ha YCTOWYMBOCTH JAucliepcHbIX cucrteM? Ilepeuncnure u
OO0BSCHUTE OCHOBHBIE (PAKTOPBI, KOTOPBIE MOTYT BIHATh HA YCTOWYUBOCTH TUCHEPCHBIX
CUCTeM (HampHuMep, pa3Mep YacTHIl, TEMIIEPATypa, HATHIUE CTAOUITH3aTOPOB).

KakoBa posib MOBEPXHOCTHOTO HATSDKEHHUS B YCTOMUYMBOCTU 3MYJIbcUi? OOBICHUTE, Kak
MOBEPXHOCTHOE HATSHKEHUE BIMSET Ha CTAOMIBHOCTh OSMYJIBCHH MU KaK €ro MOKHO
W3MEHHUTb.

Uro takoe koarymsuus v pruoxymnsuusa? Onpenenure TEPMUHBI KOAryasiuus U GIOKYISIUS U
00BSCHUTE, KAK OHU BIHSIOT HA YCTOWYMBOCTD JUCTIEPCHBIX CHCTEM.

Tema 6.2. IlonsiTusi 0 pacTBopax

1.

e

© o~Ne

11.
12.

13.
14.

Yro Takoe pactBop? OOBSICHUTE, 4YTO MpeACTaBiIsieT cOOOM pacTBOp M U3 KaKHUX
KOMIIOHEHTOB OH COCTOMT.

Uto Takoe pacTBOpHUTENb W pacTBOpeHHOoe BemiecTBO? KakoBbl MX ponm B oOpa3zoBaHUU
pactBopa?

Kakoli u3 cienyromux NpuMeEpoB SIBISETCS pacTBOPOM: caxap B BOJE WM IECOK B BOJE?
OO0ocHyliTe CBOW OTBET.

Yro Takoe koHUEeHTpauus pactBopa? Kak MOKHO BBIPa3UTh KOHLIEHTPALUIO?

KakoBbl OCHOBHBIE CITOCOOBI BBIpa)KEHHsI KOHLEHTpAlMU pacTBOpoB? HazoBUTE HECKOIBKO
METO/I0B (HampuMep, MaccoBast 103151, MOJIIpHAst KOHIIEHTPALUs ).

Yro Takoe HachlEeHHBIN pacTBOp? Kak ero MOXHO MOJIy4nuTh?

UTto Takoe nepeHachIeHHbI pacTBOp? KakoBbI €ro CBOMCTBA U KaK €ro0 MOYKHO MOJTYYUTh?
Kaxk Temnepatypa BiauseT Ha pacTBOpUMOCTh BemecTB? [IpuBennte mpumepsl.

YT0 Takoe NEKTPOIUTHI U HEINEKTPOIUTHI? B ueM pasHuna Mexay HUMH?

. KakoBbI 0cHOBHBIE (haKTOPBI, BIUAIONINE HA CKOPOCTh pacTBopeHusi? Ha3oBure xots Ob1 Tpu

daxTopa.

Yro takoe ocMoc? OOBICHUTE, KaK ITOT MPOLECC CBA3AH C pAaCTBOPAMHU.

KakoBbl OCHOBHBIE CBOMcTBa pacTBOpoB? Ha30BUTE HECKOIBKO CBOWMCTB, KOTOpBIE
OTJIMYAIOT PACTBOPHI OT YUCTHIX BEILIECTB.

Yro Takoe KosuionuIHbIe pacTBOphI? [IprBennuTe npuMepsl KOJJIOUIHBIX CHCTEM.

Kak MOXHO OTHENNTh pacTBOPEHHOE BEIIECTBO OT pacTBopa? HazoBure MeToabl, KOTOpHIE
MOTYT OBITh UCIIOIB30BAHBI JJIS OTOH IIEIIH.
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Urto takoe pH pactBopa? Kak pH Biusier Ha cBoicTBa pacTBOpOB?

KakoBo 3Hauenue pH B Ouonormyeckux cucremax? Ilouemy BakHO IOAJIEPKUBATH
onpezeneHHbl ypoBeHb pH B opranusme?

Uro Takoe KHCIOTHO-IIeT0YHOH Oananc? Kak oH cBs3aH ¢ pacTBopamu?

[TpuBenure npumepbl KUCIOT M OCHOBAaHUM, KOTOpPBIE MOIYT OOpa30BBIBaTh PAaCTBOPBHI.
Ha3zoBure X0Ts1 ObI IO OTHOMY IIPUMEPY ISl KAKION KaTEerOpHUH.

KakoBbI IpakTHYECKNE IPUMEHEHUS PACTBOPOB B IIOBCEIHEBHOM JKU3HU?

ITpuBenuTe HECKOJIBKO IPUMEPOB, I'I€ PACTBOPBI UCIIOIB3YIOTCS.

Pa3zgen 7. KauecTBeHHbIE peakiui O0OHAPYKEHHSI OPraHUYECKUX M HEOPTraHM4YeCKHX
BellecTB

Tema 7.1. O0Hapy:KeHUe HEOPTAHUYECKNX KATHOHOB U AHHOHOB

1.
2.

10.

Uro Takoe KaTHOHBI U aHUOHBI? [IpuBeauTE IPUMEPHI KAXKI0T0 U3 HUX.

Kakne MeTop! UCTIONB3YIOTCS M1t OOHAPYKEHHsI KATHOHOB B pacTBope? ONMUIINTE OJHH U3
HUX.

KakoBbl OCHOBHBIE peakTHBBI JIsi ONpejeieHus MOHOB cepedpa (Ag') B pactBope? Kak
HIPOXOJIUT peaKius?

OOBbscHUTE, KaK MOKHO 0OHapyXuTh HMOHBI Kanblus (Ca*") B pactBope. Kakue n3meneHus
IIPOUCXOJAT NPU 100aBIEHUN peaKTuBa?

KakoBbl XapakTepHble NMPU3HAKK peakUuu ¢ aHnoHoM cyib(dara (SO+*7)? Kakoll peakTus
UCTIONB3YyeTCs JJISl €r0 OOHApYKeHUs?

Uro Takoe KayeCTBEHHbIM aHalIM3 M KaKk OH IMpUMEHseTcs Uil OOHapyKEeHUs
HEOPraHMYeCKUX HOHOB?

Kak moxHO ompeaenuts Hamuuue xyopuaoB (Cl7) B pacrtBope? Omnummre mnpouecc H
YKa)KUTE HaOJIt0JaeMble U3MEHEHUSI.

Kakne MeTonpl MOXHO HCIOJB30BaTh JJsi OOHapykeHHs aHHMOHOB KapOoHartoB (COs*)?
KakoBblI ipu3HaKy 3T0# peakunn?

KakoBo 3HaueHue KUCI0JIb30BAHUS UHIMKATOPOB B KAYECTBEHHOM aHAJIN3€ HEOPTraHMYECKUX
KaTHOHOB 1 aHMOHOB? [IpuBenuTe npuMep UHAUKATOpPA U €T0 IPUMEHEHUSI.

OObsicHUTE, KaK TPOUCXOAUT B3aUMOIECTBHE Mex 1y KatnoHamu menu (Cu*') u aHnoHaMu
ruapokcuaa (OH™). Kakoit mpoaykt oOpa3yeTcs U Kak ero MOXHO UAEHTU(PUIIMPOBATH?

Tema 7.2. O0OHapyKeHHe OPraHMYECKHUX BELIECTB OTACJbHBIX KJIACCOB C MCIOJIb30BAHUEM
Ka4eCTBEHHBIX peaKkuui

1.
2.

Yo Takoe KaueCTBEHHBIE PEAKIIMM B OpraHndeckoi xumun? KakoBa ux ocHOBHas 11eb?
Kak MOXHO ompenenuTh Halu4yMe ajakaHoB B oOpasue? Kakue peakuuu W HMHIUKATOPBI
WCITOJIB3YIOTCS JUISI 3TOTr0?

OnummMre KadyeCTBEHHYIO pEaklui0 Ha olpeneieHue ainkeHoB. Kakue u3MeHeHus
IPOMCXOJAT B pe3yibTaTe peakiuu ¢ OpomMom?

KakoBbl XapakTepHble MPU3HAKK peakluu Ha OOHAapy>KeHUE CIHUPTOB? YKaKUTE PEaKTUB U
0KHUJAEMBIE PE3YJIbTATHI.

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

Yro Takoe (eHONbl, U KaK MOXXHO HUX OOHapyxHTb B pacTtBope? Kakue peakTHBbI
UCTIONB3YIOTCS ISl 9TOM 1eIu?

KakoBbl MeTO/ibl OOHApYKEHUS aMUHOB B OPraHUYECKUX COoelMHeHUusX? Onummre ogHy U3
pEeaKLMii U ee Pe3yNIbTaThI.



8. Kak mpoucxoauT KauyeCTBEHHOE ONpeIeSieHHe KETOHOB? YKaXHUTE PEaKTHB W OIMUIIUTE
HaOJII0JaeMbIe U3MEHEHUS.

9. Kak MOXHO OTJIMYUTH aJbJACTHABI OT KETOHOB C TOMOIIBIO Ka4eCTBEHHBIX peakinii? Kakoii
TECT UCIOJIB3YETCs AJIsl ATOM 1enu?

10. Yro Takoe TecT Ha HaimW4ue HUTPO(EHONOB, U Kak OH mpoBojutcs? Kakue m3MeHeHus
MO>KHO HAaOJIOAATh MPH MOJO0KUTEILHOM pe3ylibTare?

Kpurepun oueHuBaHMsI YCTHOTO 0TBETAa 00y4aronierocsi

OTMeTKa «5» (OTJIMYHO):

- OTBET IOJIHBIN ¥ IPAaBUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPUH;

- MaTepuas U3JI0KEH B ONPEACIICHHON JIOTUYECKOM TIOCIE0BATEIILHOCTH, JTUTEPATYPHBIM

A3BIKOM;

- OTBET CAMOCTOSITEIIbHBIN.

OtBet «4» (X0po1110):

- OTBET IOJIHBIN U NPAaBUIbHBINA HA CHOBAHUY U3YUYEHHBIX TCOPHIA;

- MaTepuai HU3JI0KEH B OIPENEICHHON JIOTMYECKOM IOCIENOBATEIbHOCTH, IPU 3TOM
JIONYILIEHbl JIBE-TPU HECYIIECTBEHHbIE OIIMOKM, MCIpaBIEHHbIE [0 TPEOOBAHUIO
IpernoaaBaress.

OtMmeTtka «3» (Y10BJIE€TBOPUTEIBbHO):

- OTBET MOJHBIA, HO IPU 3TOM JIOMNYILEHA CYIIECTBEHHAas OMIMOKAa WJIM OTBET HEIOJIHBIM,
HECBSI3HBIN.

OtMmeTKka «2» (Hey10BJIeTBOPHUTEIbHO):

- IpU OTBET€ OOHAPY)KEHO HEMOHMMAHHE YYAIIUMCS OCHOBHOTO COJEp)KaHUS YueOHOro
MaTepHaia WIM JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpble OOy4aroluiics He MOXeET
UCIIPaBUTH [IPU HABOIALIMX BOIIPOCAX MPENOAABATEINS, OTCYTCTBUE OTBETA

2.2. Bonpocsl 111 NHCbMEHHBIX ONIPOCOB
Paznes 1. OcHOBBI CTPOCHHS BeleCTBA

Tema 1.1. CTpoeHne aTOMOB XUMHYECKHUX 3JIEMEHTOB U MPHPOAA XMMHYECKOH CBA3U
CKOJIBKO MOJIEKYJ BOJIOPO/Ia COAEPKUTCS B 1MOIIb Bos1opo1a?
Kaxkoe xonmmuectBo Bemecta coctasisiet 94 mr murpara meau (I1I) Cu(NOz)2 ?
Kakoii 00beM 3aliMyT Ipy HOPMAJIBHBIX YCIOBUSX 3 T Bojopoaa?
Omnpenenure Maccy 0,25 MOJIb CEpHON KHCIIOTHI.
Ckonbko 6yayT Becuts 12 * 10?% monekyn xnopa?
Omnpenenute Maccy 2 MOJIb BELIECTBA KUCIOPOJIA.
Kakoii o6bem 3aiimyT mipu H. y. 16 T kuciaopozga?
Kakoe xonmuectBo BemectBa coctaniser 40 1 cynbdara xemnesa (I11) Fe 2(SO4 )s?

© o Nk owdE

Kaxoit 06seM OymyT mmeth 9* 1023 Monekyn kucmopona?

10 Kakoe konmmuaecTBo BemecTBa coctaniseT 80 r okcuma meau (1) CuO?

11. Kakoit o6sem 3aitmyT 9* 10?3 Monekyn kucnopoaa?

12. Kakoe konmdectBo BemectBa coctapisieT 490 T pochoproit kuciaoret HsPO4?

Tema 1.2. Ilepuoguyecknii 3akon u Tabauna J[.A. Menneneesa

1. Jlatp XapakTepUCTHUKYy XHMHYECKOro »3JeMeHTa Mo ero mnonoxenuto I[ICXD . W.
Mengeneena Ne 16.

2. JlaTp XapaKTepUCTUKY XHMHYECKOTO J3JieMeHTa Mo ero mnonoxenuto [ICXD JI. W.



10.

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

22.

23
24

MenneneeBa Ne 12,

3anucarh SICKTPOHHYIO (GOPMYNTy H 3JIEKTPOHHO-Tpadudeckoe H300paKEHUE DIIEMEHTA,
yKazartb cemeicTBo Ne 23.

3anucarh 3JICKTPOHHYIO (GOPMYNTy H 3JIEKTPOHHO-Tpadudeckoe H300paKEHUE DIIEMEHTA,
yka3zaTb cemeiictBo Ne 30.

B kaxoMm nopsike OyayT 3anofHAThCs o xypoBHU? 6s, 4p, 4d, Ss, 4s, 5p.

B xaxoMm mopsiike OyayT 3anosHAThCs noaypoBHu? 4s, 3p, 4d, Ss, 4p, 3d.

VY Kakoro 3jieMeHTa CHJIbHEE BhIpakeHa HeMeTaTMYHOCTh: a) Li uimu Rb 6) K unu Ca [laTte
000CHOBaHHBII OTBET.

Y Kakoro 3JeMeHTa CHIIbHEee BhIpakeHa HeMeTaTMIHOCTh: a) O wim C. 6) P wmu As. Jlate
000CHOBaHHBIN OTBET.

Ha xaxom ocHoBanuu crenyromue 3iaeMeHTel Cl 1 Mn pacnofioskeHbl B OJHOW TpYyIIe
Ilepuoauueckoil cucrembl Xxumuyeckux 3iemeHToB J[.M. MenzgeneeBa, HO B pa3HbIX
noarpymnmax?

Ha kakom ocHoBaHum cienymoomue 3ieMeHThl S u Cr pacmonoXeHbl B OJHOM TpyIime
[Tepuoanueckoit cucteMbl xuMudeckux osnemeHToB J[.M. MeHneneeBa, HO B pa3HBIX
noarpymnmax?

Omnpenenure U XUMUYIecko cBsi3u B coequHenmsx: K20, Ca, NHs, SO,, CuSOs, HBr, Fe,
I2, COo.

Onpenenure THIT XUMUYEeCKON cBsi3u B coenuHeHusx: ALHz, SeO;, Ca, N2, CaBr, H2SOs,
LiNOs, C2H2, SO».

Onpenenure TUN XUMUAYECKOH cBs3u B coeauHeHusx: SiOz, HI, KoCOs, Mg, O, KCI, Na,
Ba(OH)2, HCI.

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

CocraBbTe cxemy oOpazoBanus Mosiekyisl: NaF, HaS.

CocraBbTe cxemy obpa3oBanus moiekyibl: HF, NayO.

CocraBbTe cxeMy obpa3zoBanus Mmosekynbl: PHz, MgS.

CocraBbTe cxemy obpazoBanus moiiekyibl: HF, NayO.

Onpenenure CTENEHU OKUCIICHUS 3JeMEeHTOB B coeuaeHusx: HPO3, KH, Hz, MgsN2, ZnO ,
CaS0s, S, H2 SO4, KNO:s.

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

Onpenenute cTeneHU OKHUCIEHHUs 3IeMeHTOB B coenuHeHusix MgCOs H2SO3 Ba(OH):
CuR2AIF3 MgBr2 COCa(NOz)2 Cu(OH)>.

Onpenenure CTeneHu OKHCICHHS 3ieMeHTOB B coeamueHusx AlxSz, KsN, Cl20s, N2Os.
FeClz, Cu(OH)CI, H2SO3, Na2CO3, Al4Cs.

[aiiTe onpeneneHre HOHHOM CBS3U.

Jlaiite onpeneneHre KOBAJICHTHOM CBA3U.

Pa3pnen 2. XuMu4yeckue peakuuu

Tema 2.1. Tunbl XUuMHYECKHX peaKkuui

1.

Knaccupumupyiite XMMHYECKYI0 peakuuio (TUI peakluu, BbIJeIEeHHe/ TOTJIOLICHNE
TEIUIOThl,  OJHOPOJHOCTH/  HEOJHOPOJHOCTh  CHCTEMbI, OOpPaTHUMOCTb  PEaKIHH,
KartanuTuueckas/ Hekaranutuueckas, OBP/ ne OBP (mokasarb, mpocTaBUB CTENEHU
okucienusi). C(r.) + 2N20(r.) = CO2(r.) + 2Nz(r.).



10.

11.

12.

Knaccudumupyiite XMMHUYECKYI0 pEakiuio (THM peaklud, BbIACICHHWE/ TIOTJIONMIEHNE
TEIUIOTBI,  OJAHOPOJHOCTH/ ~ HEOJHOPOAHOCTb  CHUCTEMbI, OOpaTHUMOCTb  PEaKIIHH,
KaTanuTHueckas/ Hekaranutudeckas, OBP/ ne OBP (mokaszate, HpOCTaBUB CTENEHH
okucienus). CHa(r.) + 4S(x.) <=>CSay(r.) + 2H2S(r.) + Q.

Knaccupumupyiite XUMHYECKYI0 peakuuio (TUI peaklUuHu, BbIJEICHHE/ TOTJIOUICHNE
TEIUIOThl,  OJHOPOJHOCTH/  HEOJHOPOJHOCTH  CHCTEMbI, OOpaTMMOCTh  pEaKIuH,
Karanutuueckas/ Hekaranutudeckas, OBP/ ne OBP (moka3arb, mpocTaBHB CTETICHH
okucnenus). la(r.) + 5CO2(r.) <=> [,0s(t.) + 5CO(r.) — Q.

Knaccudpumupyiite XuMu4eckyro peakiuio (TUI peaklWd, BblJelieHue/ MOTrJIOUICHHE
TEIUIOTHI,  OAHOPOAHOCTH/  HEOJHOPOJHOCTH  CHUCTEMBI, OOpaTHMOCTb  PEaKIHH,
KaTanuTHueckas/ Hekaranutudeckas, OBP/ ne OBP (mokaszate, HpOCTaBUB CTENEHH
okucnenus). Na(r.) + Oz(r.) = 2NO(r.) - 90 xIx

Temmneparypublii K03 ¢GUIMEHT peakiuu paBeH 3,2. Ha CKOJBKO TpaaycoB HYKHO
YBEJIMYUTH TEMIIEPATYypPy, YTOOBI CKOPOCTH peakuuu ypenuymiack B 104,86 paza?

Bo ckombko pa3  yBEMMYHUTCS CKOPOCTh XUMHYECKONW peaklud TpU MOBBIIICHUH
temneparypsl oT 10 1o 600 C, ecnu TemneparypHbiii KO3QPHUIIMEHT paBeH 2.
TemnepaTtypHslii K03 PUIMEHT peakiuu paBeH 2,5. Bo CKOJIBKO pa3 YMEHBIIUTCS CKOPOCTh
peakuuy Ipy MOHMKEHUU TemiiepaTypsl Ha 30 rpaaycoB Leabcusi?

Bo ckombko pa3  yBENIMYUTCS CKOPOCTh XHUMHUYECKOW pPEAaKIUM MpHU  IOBBIILICHUU
temneparypsl ot 20 1o 700 C, eciu TeMrepaTypHbIii KO3QQUIHCHT paBeH 2.

Ornpenenure, KaKk U3MEHUTCST CKOpOCTh xumuueckoi peakuuu 2CO(T) + Oz2(r) = 2CO2(T)
IIPU YBEJIMYEHUH KOHIIEHTPAIIMK UCXOHBIX BEIIECTB B 3 pa3a.

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

Omnpenenure, Kak U3MEHUTCS CKOpocTh xumuueckoil peakiuu 2NO(T) + O2(1) = 2NO2(T)
IIpU YBEJIMYEHUHU KOHIIEHTPALlMU UCXO/IHBIX BEIIECTB B 4 paza.

Bo ckonbko pa3 M3MEHUTCS CKOPOCTh peaklUy MpsSAMON U 0OpaTHOM peakluu B CHUCTEME:
2S02(r)+ O2(r) = 2S03(1) + Q Eciin 00beM 1a30B0i cMECH YMEHBIIIUTH B TP pa3a?

Tema 2.2. DiieKTpOoIUTHYECKAS JUCCONNALMS U HOHHBIH 00MeH

1.

Kakyro maccy comu u 06beM BOABI HEOOXO0AUMO B3sITh JIs1 ipuroToBiienus S0r 0,5 %-Horo
pacTBOpa XJIOpHAa HATPHUs.

Kakyro maccy conu u 00beM BOJABI HEOOXOIUMO B3STh Uil npurotosieHus 60r 9%-noro
pacTBopa YKCYCHOW KHCIIOTHI?

Kakyro maccy conu n 00beM BOJbI HEOOXOIUMO B3ATh A npurotoieHus 70r 2 %-Horo
pactBopa coiu?

Kakyro mMaccy conmu u 06beM BOJBI HEOOXOAUMO B3sITh it TipurotoBieHus 40r 4 %-Horo
pacTBopa COISTHOM KUCIIOTHI.

K 150r 20%-noro pactBopa comsiHoi kKucioTsl npuiuiau 200 mi Boasl. KakoBo mporeHTHOoe
COJIep’KaHuE COJISTHOM KMCIIOTHI BO BHOBB ITOJIyYEHHOM pacTBope?

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

K 200r 40 %-noro pactBopa cepHoil kuciaoTsl npuinuian 80 mur Boasl. KakoBo npoueHTHOE
coJIep’KaHue CEpHOM KUCIOTHI BO BHOBb MOJIYYEHHOM pacTBope?

K 140r 15 %-noro pactBopa caxapa gomwnu 160 mn Boapl. KakoBo mpoleHTHOE
coJiep’KaHue caxapa BO BHOBb IIOJyYEHHOM pacTBope?



Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB

Tema 3.1. Knaccupukanus, HOMeHKJIAaTypa U CTPOCHHE HEOPTaHNYEeCKNX BellecTB
1. K kakuMm KjaccaM HEOpraHmueckux coeawHeHuil orHocsaTcs BemectBa: Cr(OH)s, HBr,

NazPOs, SO2, (Cu(OH)2, U20, K2SiOs, LiOH, H,CO3? HazoBure ux.

K xakuM KjaccaM HeOpraHu4ecKux coeauHeHuii otHocstTcs BemrectBa: CaCly, LiO, CO,
Al(OH)3, HF, FeCOs3, Ba(OH)2, Cl207, H3PO4? HazoBute ux.

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

K kakuMm kjnaccam HEOpPTaHWYECKUX coequHeHHi oTHocsaTcs BemecTBa: Mg(OH)2, V20s,
COg, Li2COs3, H2S03, Fe(OH)3, Al2S3, H2Si03? HazoBute ux.

CocTaBbTe ypaBHEHHS XHMHYCCKUX PpEAKIMA B MOJICKYJISPHOM, IIOJJTHOM HOHHOM U
COKPAIIICHHOM HOHHOM BHUJIC:

NazS + ZnCl; =

Al(OH); + HCI =

Ca(OH). + CO; =

KOH + H2S04 =

HazoBuTe npoayKThl peakiiuy.

CocTaBbTe ypaBHEGHUS XHMHUYCCKUX PEAKIHMA B MOJICKYJISIPHOM, IIOJHOM HWOHHOM U
COKPAIIICHHOM HOHHOM BHUJIC:

Na2COs + BaCly =

Na;COs + HNOs3 =

KOH + SO3 =

CaO + HxSO4 =

HazoBuTe npoayKThl peakiiuy.

CocTaBbTe ypaBHEHUS XHWMHUYCCKUX pEaKIHid B MOJICKYJSIPHOM, IIOJHOM WOHHOM H
COKpAIICHHOM MOHHOM BHUJIC:

K2CO3 + CaClz =

Ca(OH); + H3PO4 =

NaOH + CO; =

Fe(OH). + HCI =

HazoBuTe NpoayKThl peakiuu.

CocTaBbTe ypaBHEGHUS XHMHUYCCKUX pEAKIHWA B MOJICKYISPHOM, IOJHOM HWOHHOM U
COKpAIICHHOM MOHHOM BHUJIC:

BaCl,; + Na;SO4 =

Ba(OH)2 + H.S =

LiOH + SOz =

CuCpz + KOH =

HazoBuTe mpoayKThl peakiiuu.

Tema 3.2. PU3UKO-XMMHUYECKHE CBOHCTBA HEOPraHUYECKHUX BellecTB

1.

HanummTe ypaBHEHHs PEeaKIvii, TIPU MOMOIIH KOTOPhIX MOXKHO OCYIIECTBHUTB CIICTYIOIIHE
npespaienus: C — COz — CaCO3 — CaCl; — Ca(NO3)2 — CaCOsa.

Hammmmre ypaBHEHUS peakuuil, MpU MOMOIIM KOTOPBIX MOXHO OCYIIECTBUTH CIEAYIOIIUE
npespanieHus: Fe — FeCls — Fe(OH)s — Fe203 — Fea(SO4)s.

Hammmmre ypaBHEHUS peakuuil, Ipy MOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTH CIICAYIOIIUE
npespamieaust: NO2 — HNOz — Zn(NO3)2, — O2

HanummTe ypaBHEHHs Peakiuii, IPU MOMOIIY KOTOPBIX MOKHO OCYIIECTBUTDH CIICAYIOIIHE



N o O

no

npespamieaus: N2 — NO — NO;— HNOsz— Ca(NO3):

CocrtaBuTh He Oosiee IATH ypaBHEHUN peaklnii, XapaKTepU3YIOIUX CBOMCTBA CEPHI.

CocrtaBuTh He OoJiee IATH ypaBHEHUH peakluii, XapaKTepU3yIOIUX CBOMCTBA a30Ta.
CocrtaBuTh He Oosiee IATH ypaBHEHUN peakLnii, XapaKTepU3YIOIUX CBOMCTBA OapHsl.
CocrtaBuTh He Oosiee IATH ypaBHEHUN pPEeaKLnii, XapaKTepU3YIOIINX CBOMCTBA MEIH.

Pa3znen 4. CTpoeHue U CBOIICTBA OPraHM4YeCcKMX BelleCTB
Tema 4.1. Knaccudukanus, crpoeHre 1 HOMEHKJIATYPA OPraHN4YecKuX BellecTB
CocraBbTe CTpYKTYpHBIE (HOPMYIIBI H30MEPOB, UMEIOLIUX MOJIEKYIsIpHYIO hopmyiny CsHi4
CocraBbTe CTpYKTYpHBIE (hOPMYJIBI H30MEPOB, UMEIOIINX MOJEKYIsipHYIO hopmyiny C7H1e
Ha3zoBute coequnenusi, GopMmyiibl KOTOPBIX

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

r) CH>=CH-CHs;

Hasosure coeuuenus, GopMyibl KOTOPBIX
a) CH3-CH3;

0) CH2= CH2;

B) CH3-CH20H;

r) CH2=CH-CH2-CH2-CH3;

n) H-COOH

e) CH3-CH2-CH2 COOH;

) CH2CI- CH2CI.



5. Hanmummure cTpykTypHBIC (DOPMYJIIBI BEIISCTB, HA3BaHUS KOTOPHIX:

a) meHTaH, 0) 2-MEeTUJITIEHTaH, B) IEHTEH- 1, I') meHTUH-1, 1) neHTaHoi-1, €) neHTananbp,
6. Hamummure cTpykTypHBIE (OPMYIIBI BEIIECTB, HA3BaHUS KOTOPBIX:

a) H.0yTtaH; 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 — U3OMPONHUIIOKTAH;

B) 2 — MeTuI — 3,3 — IUATUJITENTAH;

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

a) 4,4 — TMMETUJITEIITaH;

0) 2,2,3,4,4,5,5 — rentameTi1 — 3 — U30MPOITUIIOKTAH;

B) 2 — MeTui — 3,3 — IUATUITCITAH;

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

Kpurtepuu onieHKH NMCbMEHHBIX 0TBETOB

5» «oTau4HO» - B paboTe /JaH MOJHBIN, pa3BepHYThIH OTBET Ha I1OCTABICHHbBIE BOIPOCHI.
N3noxeHne 3HaHUM B TUCbMEHHOM (hopMe MOJIHOE, CUCTEMHOE B COOTBETCTBUU C TPEOOBAHUAMU
y4eOHO#l mporpammbl. 3HaHHE 00 OOBEKTE NEeMOHCTPHpYETCs Ha (OHE MOHHUMAHHUS €ro B
CUCTEME JIaHHOM HayKM U MEXIHUCUUIUIMHAPHBIX cBA3e. OTBET W3J0XKEH JIUTEepaTypHbIM
A3BIKOM C MCII0JIb30BaHUEM HAay4YHON TEPMUHOJIOTUH.

«4» «xopomio» - B paboTe JaH IMOJHBIA, Pa3BEPHYTHIA OTBET HA MOCTABJICHHBIA BOIPOC,
[IOKa3aHO yMEHHE BBIIEIMTH CYLIECTBEHHBbIE M HECYLIECTBEHHbIe Npu3Haku. Mmerommecs y
o0yyarolerocsi 3HaHUs COOTBETCTBYIOT MHUHHMMAJIbHOMY OOBEMY COJEp)KaHHs NpeaMETHON
HNOAroTOBKU. M310keHne 3HaHUN B MHCbMEHHON (popMe IMOJTHOE, CHCTEMHOE B COOTBETCTBUHU C
TpeGoBaHUAMH yueOHOI mporpaMMbl. Bo3MOKHBI HeCyllecTBEHHbIE OLIHMOKH B (POPMYITHUpPOBKAX.
OTBeT JI0TUY€EH, U3JI0KEH JTUTEPATYPHBIM SI3bIKOM C UCIIOJIB30BAHUEM HAyYHOU TEPMHUHOJIOTHH.

«3» «ya0BJIETBOPUTEIbHO)» - JIaH HEIOCTATOYHO MOJIHBIA M HEJJOCTATOUYHO Pa3BEPHYTHIM
orBeT. JlomymieHsl OMMOKM B pacKpbITUM MOHATUH, ynoTpeOiaeHun TepMUHOB. OdopmiieHue
TpeOyeT MonpaBoK, KOPPEKIIHH.

«2» «HeyIOBJIETBOPUTEJIbHO» - JIaH HEIMOJHBII OTBET, MPEACTaBIAOMUN CcOO0M
pa3po3HEHHbIE 3HAHUS 0 TEME BOMNPOCAa C CYNIIECTBEHHBIMU OMIMOKaMHU B OIpE/EIEeHUsX.
W3noxeHne HErpaMOTHO, JOMYIIEHBI CyIlecTBeHHble omuOku. OTcyTcTByeT HHTEpec,
CTpeMJIeHHE K TOOPOCOBECTHOMY U KaU€CTBEHHOMY BBIITOJIHEHHUIO YUEOHBIX 3aJJaHUH.

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

1. TlosBneHwe M pa3BUTHE OpraHMYECKOW XMMHMM Kak Haykd. [Ipenmer opranuueckoit
XUMHUHU. MecTo 1 3HaYeHHE OpPraHNYeCcKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.

2. CuHTe3 U CBOWCTBA MPUPOAHBIX COCTUHEHMI: UCCIe0BaHUEe ankaniouoB Paccmorpure
CTPYKTYPY, IPOUCXOXKAEHUE U (hapMaKOJIOTHIECKHE CBOMCTBA aJIKAIONIOB, a TAK)Ke METOJIbI UX
CUHTE3A.

3. Poub oprannyeckoit XuMuM B pa3paboTKe JekapcTB. M3yuuTe, Kak opraHuveckas XMMHUs
CIOCOOCTBYET CO3JaHMIO HOBBIX MEAMKAMEHTOB, BKJIIOYas MPUMEpPHI YCIEUIHbIX MpenapaToB U
MEXaHU3MOB X JEUCTBUS.



4. Tlomumepsl: OT MNpPUPOABI K CHHTETHKE. [IpoaHanusupyiTe pa3inuaus MExXIy
€CTECTBEHHBIMU U CHUHTETUYECKHUMH MOJIMMEpPaMU, UX MPUMEHEHUE B PA3JIMYHBIX OTPACiiX U
BIIMSTHUE HA OKPYXKAIOIILYIO CPEy.

5. XuMHS apoOMaTHYECKUX COCIUHEHHUN: CTPYKTypa, CBOMCTBa u peakuuu Wccnemyiite
OCOOCHHOCTH apOMaTHYECKHX COCIMHEHUH, UX PEAKIMOHHYIO CIIOCOOHOCTh M MPUMEHEHHE 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 TEXHUKH.

Pazgen 8. Xumusi B ObITY M IPOM3BOJCTBEHHOM AeSITEJILHOCTH YeJI0BeKa
Tema 8.1. Xumusi B ObITY ¥ IPOU3BOJACTBEHHOM €ATEJILHOCTH YeJI0BeKa

1. Xumuyeckue peakuud B JOMAIIHEM XO3SWUCTBE: OT CTHPKH 10 yOopku. MccimemoBanue
Pa3IMYHBIX XUMHUYECKHUX BEUIECTB, UCIOJIb3YEMBIX B OBITY, M UX PEAKIIHI

2. IlmacTuk B HameW XW3HU: XUMHUYECKHI COCTaB W BIMSHUE HAa OKPYKAIOIIYIO CpEaIy.
0O030p pa3nMYHBIX TUIIOB IUIACTUKOB, UX CBOMCTBA U NMPOOJIEMbI YTUIU3ALUH.

3. Kocmernka wu mapdromepus: Xumusi Ha cioyx0e KpacoTel. AHaJIM3 COCTaBa
KOCMETHYECKHUX CPEJICTB M UX BO3ACHCTBUS Ha KOXY U 370POBbE.

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 TIPOMBIIIICHHOCTH.

6. Kpacku u TOKpBITHS: XUMUS IS 3QIIUTBI U JEKOpalii. AHAIM3 COCTaBa KPAacoK, WX
MPUMEHEHHUS U BO3JICUCTBUS Ha 3/I0POBbE.

7. XuMmusl B CEIIbCKOM XO3SIMCTBE: yIOOpEHUsS W NeCTHIHABL. MccinenoBaHue XUMHUYECKHX
BEILECTB, UCIOJIb3YEMBIX B arPOHOMUU, UX MPEUMYIIECTBA U HEAOCTATKH.

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
OuomaTepuanoB 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

W3noxxeHHOe MOHUMaHUE pedepara Kak LEIOCTHOTO aBTOPCKOTO TEKCTa OIpenesseT
KPUTEpPUU €ro OIICHKH: HOBU3HAa TEKCTa; OOOCHOBAHHOCTH BHIOOpPA HMCTOYHHKA; CTENEHBb
PaCKpBITHUS CYIITHOCTH BOTIPOCa; COO0IeHUs TpeOOBaHUI K 0(OPMIICHHIO.

HoBuzHa Tekcra: a) akTyallbHOCTh TEMBI UCCIIEJIOBaHUS; 0) HOBU3HA U CAMOCTOSTEILHOCTh
B TIOCTaHOBKE MpoOieMbl, (OPMYIMPOBAHHE HOBOTO AacleKTa W3BECTHOW MpPOOJIeMbl B
YCTaHOBJIEHUHM HOBBIX CBsI3eM (MEXIpPEAMETHBIX, BHYTPUIIPEIMETHBIX, UHTETPALIMOHHBIX); B)
yMeHue paboTaTh C HCCIICNOBAHHMSIMHU, KPUTHYECKOW JIMUTEpAaTypoOil, CHCTEeMaTH3UpPOBATh U
CTPYKTYPUPOBATh MaTepHual; I') IBICHHOCTh aBTOPCKOW TO3UIIUH, CAMOCTOSATEILHOCTh OIEHOK U
CYXKJICHUI; JT) CTUJIEBOE €IMHCTBO TEKCTA, €ANHCTBO KAHPOBBIX YEPT.

CrerneHb pacKpbITHS CYIIHOCTH BOMPOCA: a) COOTBETCTBHE IUIaHA TeMe pedepara; 0)
COOTBETCTBHUE COJIEpPKaHUS TeMe U IIaHy pedepaTa; B) MOJTHOTA U TIIyOMHA 3HAHUHN 1O TeMe; T)
000CHOBaHHOCTH CIIOCOOOB M METOAOB pabOThl C MAaTepUANIOM; €) YMeHue 0000IaTh, JAenaTh
BBIBO/IbI, COTIOCTABJISITh PA3TUYHBIE TOYKH 3PEHHSI 10 OJJHOMY BOIIpOCY (mpobieme).
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OOGOCHOBaHHOCTh BBIOOpa HWCTOYHHMKOB: a) OIEHKA MCIOJIb30BAaHHOW JIMTEPATypHI:
NpUBJICUEHBl JIU HanOoJee M3BECTHBIE PabOTHI MO TeMe HCCieNoBaHUsA (B T.4. KypHaJbHBIC
nyOJIMKAIUK TTOCIICAHUX JIET, TIOCIEHIE CTATUCTHYECKUE TaHHbIC, CBOJIKHU, CIIPABKH H T.JI.).

Cobmronenne TpeOOBaHUI K OQOPMIICHHIO: a) HACKOJIBKO BEPHO O(OPMIICHBI CCHUIKH Ha
UCTIOJIB3YEMYIO0 JIUTEpaTypy, CHUCOK JHUTEparyphl; O) OIEHKa TPaMOTHOCTH U KYJIBTYPHI
u3noxkeHus (B T.4. opdorpaduyeckoil, NyHKTYallUOHHOH, CTUJIMCTHYECKOW KYJIbTYpHI),
BIIaJICHUE TEPMHUHOJIOTHEH; B) COOIIOICHUE TpeOOBaHUH K 00bEMY pedeparTa.

Ounenka «5» CTaBHUTCS, €CJIM BBINOJHEHBI BCce TPeOOBaHMS K HAIMCAHHUIO W 3alIUTE
pedepara: o6o3HaueHa mpobiemMa U 0OOCHOBaHA €€ aKTYyaJlbHOCTb, CJENIaH KpaTKUil aHaiu3
Pa3IMYHBIX TOYEK 3PEHUS HAa pacCMaTpUBAEMYIO MPOOJIEMY M JIOTHYHO M3JIOKEHA COOCTBEHHAs
NO3HLHKSA, CPOPMYIMPOBAHBI BBIBOJBI, TEMa pPACKpPhITa MOJHOCTHIO, BBIAEPKAH OOBEM,
coOmo/ieHsl  TpeOOBaHUS K BHEIIHEMY O(OPMIICHHIO, JaHbl MpaBHIbHBIE OTBETHI Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI.

Ounenka «4» — OCHOBHbIE TpeOOBaHMs K pedepaTy M €ro 3alluTe BHIIOJIHEHbI, HO IpU
9TOM JIOMYyIIEHbl HelouéThl. B yacTHOCTH, MMEIOTCS HETOYHOCTH B HU3JI0KEHUH MaTepuana;
OTCYTCTBYET JIOTHUECKasl IOCJIE0BAaTENLHOCTh B CYXKACHUAX; HE BblIepkaH 00bEM pedepara;
UMEIOTCA YNyIIEeHUs B O(OPMIIEHUMH; HA JIONOJHHUTEIbHBIE BONPOCHI INPU 3alLUTE JIaHbI
HETIOJTHBIE OTBETHI.

Ounenka «3» — MMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUsI OT TpeboBaHmid K pedepupoBanuio. B
YaCTHOCTH: TeMa OCBEIICHA JINIIb YAaCTUYHO; JOMYIICHB (PAKTHYECKHE OIMOKU B COACPIKaHUH
pedepaTa WaM MpPU OTBETE HA OMOJIHHUTEIBHBIC BOIMPOCH; BO BPEMS 3alIUTHI OTCYTCTBYET
BBIBOJI.

Ounenka «2» — TeMa pedepara He pacKkpbiTa, OOHAPYKHUBAETCS CYIIECTBEHHOE HETOHMMaHUE
pOOJIEMBI.

2.4. KoutpoabHasi padora

Pazges 1. OcHOBBI CTPOCHHSI BeIeCTBA
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. CoCTaBUTH ANEKTPOHHYIO U DIEKTPOHHO-TPAPUUECKYI0 KOHOUTYpallMd aTOMOB
xuMmudeckux anemeHntos - Li, Na, S, Cl, Ca?
3aganue 4. Brinmmre HeqocTarolee clioBo B yTBepkaeHUUu «AToMbl C U Si UMEIOT OMHAKOBOE
YHCIIO ?

3ananue 5. OnpeneauTs IEKTPOHHYIO U AJIEKTPOHHO-TpadrueKkyro KOH(PUTypanuio aToma S?
3aganue 6. OnpenenuTh ICKTPOHHYIO H AICKTPOHHO-TpahUIeCKyr0 KOHPUTypaliuto atoma Na?
3aganue 7. Ilyrem coeauHeHust aToMoB moj HomepoMm 11 u 17 oOpa3yercs BeLIECTBO C
XUMHYECKOH CBS3bIO: ?

3aganme 8. KomnyecTBO 3JIEKTPOHOB B aTOME; KOJHMYECTBO IPOTOHOB B sJIpe aToMa
COOTBETCTBYET B Tabnuue Menaeneena?

3apanme 9. Xnopuny 6apus, anMasy, aMMHaKy, CEpHON KHUCIIOTE COOTBETCTBYET

a) MOHHAsl XUMHUYECKasi CBSI3b

0) KOBaJICHTHAs TOJIAPHAS XUMUYECKas CBSI3b
B) KOBaJICHTHAs HETIOJISIPHAS XUMHYECKas CBS3h
T') BOAOPOIHAs CBS3b
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3ananue 10. Pacimmure oOpa3oBaHWe XMMHUYECKOW CBSI3M B MOJIEKYJaX C ....... cBs3u: NH3;
H20, HBr?

Pa3nen 2. XuMuueckue 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 OKUCIIeHUs U yeMy paBHa cymma C.O B MoliekyJie BeliecTBa?
3aganue 6. Paccunraiite crenenn okucienus S, N, P, Cr B MoJieKyax 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
Oaytanca, yKa)KuTe OKUCIUTEIh U BOCCTAHOBUTEIb U MPOIIECChl OKUCIECHUS U BOCCTAHOBJICHUSI.

!Heun3BecTHbBIE CTENEHU OKUCJIEHUSI CMOTPETh B Ta0JIMIle PACTBOPUMOCTH!
H2S04 +Mg = MgSO4 + SO2+ H20.

Bapuanr 2

3aganme 1. OnpenenuTh AMEKTPOHHYIO H DIICKTPOHHO-TpadHUeCKyr0 KOHPHUTYpaIuio aroma Si
(xpemHust)?
3aganmue 2. Uto Takoe BaJCHTHOCTH, ONPEACIUTE BAICHTHOCTh aTOMOB B MoJieKyie H2S?
3ananmue 3. [lepeuricnuTe OCHOBHBIE BH/IBI XHMUYECKOM CBSI3U M IIPUBEIUTE TIPUMEPHI ?
3ananue 4. KoBasieHTHas moJsipHasi CBA3b 00pa3yeTcs MKy aTOMaMU:
A) HEMETaJUIOB C OIMHAKOBOM 3JIEKTPOOTPULIATETBHOCTHIO
b) meranioB u HemMeTalI0B
B) HemeTa10B ¢ pa3Hoi AJIEKTPOOTPHUIIATEIbHOCTHIO
I') Mmeramnos
3ananmue S. Uto takoe CreneHp okucieHus U yemy paBHa cymma C.O B MoJekyie BemecTBa?
3aganue 6. Uro Takoe OBP. PaccraBbre k0aQdunuents! B ypaBueHuu peakunu OBP metonom
AIIEKTPOHHOTO OajlaHca, YKaXXUTe OKUCIUTENb U BOCCTAHOBUTEIb U MPOIECCH OKHCIEHUS 1
BOCCTAHOBJICHHS.
!Hen3BecTHbIC CTENIEHH OKUCJICHHS CMOTPeTh B Tal0JMIe pacTBOpUMOCTH!

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

3aganue 1. OnpenenuTs MEKTPOHHYIO U ANEKTPOHHO-TpaduyecKyro KoHpurypamnuto aroma Mg
(marHus)?
3ananmue 2. Uto Takoe BasieHTHOCTh. OmnpenenuTe BaJeHTHOCTh aTOMOB B MoJjiekyse H20?
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3aganue 3. B coemunennu K2S xuMudeckast CBsA3b:
A) KOBaJIeHTHas MOJsIpHAst
b) xoBaneHntHas HenoJsspHas
B) meranmnmnueckas
I') nonnas
3aganue 4. Uto Takoe OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH, OKUCIUTENb 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 KOJMYECTBO BEIIECTBA B ra3e, 3al0JHAOLIEM IPU HOPMAJIbHBIX
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.

3aganue 2. [IpuBencHHbIe GOPMYIIBI BEIIECTB:
HNO3, CO2, KOH, P205, NaNO3, CaSO4, MgO, FeCl3, Cu(OH)2, SO2, HCIO4, BaO, Fe20
3, LiOH, H2Si03, Ca(OH)2, K3P0O4, NaOH, Sr(OH)2. Pacnpenenure mo kinaccam: OKCHIBL,
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 Ta0nuILy:

OcCHOBHBIE OKCHBI Kuciorapie okcuabl

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

Bapmuanr 2
3aganue 1. [laiiTe onpenenenre Kiaccy OCHOBaHUM U aM(POTEPHBIX THAPOKCHUIOB.
3anuiute GopMysIbl OCHOBHBIX U aM(pOTEPHBIX TUAPOKCHUIOB. Kakue TUIbI OCHOBHBIX
TUAPOKCUI0B BaM U3BCCTHBEI.
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3aganme 2. Pacnipenenure 1o KjiaccaM HEOPraHUYECKUX BEILECTB CICAYIONIUE COSUHECHUS 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 moMoIu nNepHOANIECKON CHCTEMBI COCTaBLTE (POPMYIIBI THAPOKCHIOB
CJIEIYIOIIMX 3JIEMEHTOB: aJIIOMUHUS, YTIEpOa, CEpPhl, MBIIIbsKA, IIMHKA, keine3a (11). Ykaxure
UX XapakTep.

3ananue 4. [[na anementoB: Mg, Al, S — coctaBbTe POPMYIIBI BHICIIMX OKCHUJIOB U
TUAPOKCUIOB. Pacmonoxxure ruAPOKCUIBI IO YCHUIIEHUIO KUCIOTHBIX CBOMCTB.

3aganue 5. BriGepure U3 cucka, O JHOOCHOBHBIE, 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 — Al(OH)3 — AI203 — AI(NO3)3;
6) S — SO2 — SO3 — H2504 — K2S04 — BaSO4.

Bapuant 3
3aganue 1. [laiite onpenenenue kinacca kuciot. Knaccudukanus kucnor. HomeHnkiatypa
kucinot. [IpuBenure mpuMepsl peakiuii XapakTepHbIX A KUCI0T. OCOOEHHOCTH
B3aMMOJICHCTBHS KUCIIOT C METaNIaMHU.
3aganue 2. Ha3oBure cienyroomye COSIMHEHUS U YKOKUTE K KAKOMY KJIACCY OHU OTHOCSTCS:
NO, Al203, Mn(OH)2 , Ca(H2P04)2, N203 , NH40H, H2S, K3P0O4, Pb(HSO3)2,
Ag20, CrO3, Bi(OH)3, HF, MgHPO4, Bi203 , Mn207
3aganue 3. Beinummre u3 crnucka Tojbko (GopMyIibl 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

3ananme 4. 3anummre GopMyIbl coeuHeHH: okeu 3omota (1), okenn ,6poma (I1I),
runpokcua Mapranna (II), kpemueBas kucnota, Hurpat rugpokcomenu (1), ocdar kanpuus,
okcu amoMuHus, ruapokcua meau (1I).

3ananme S. Cpeau nepeyrcICHHbIX OCHOBAHUHN YKa)XXHUTE ILEJI0YH U HEPACTBOPUMBIE
ocHoBanus: NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

Iles0un HepacTBOoprMbIe OCHOBaHMS

3apanue 6. Kakue n3 1aHHbIX BelecTB OyIyT B3aUMOJICHCTBOBATh MEXy COOOM?
Hanummre ypaBHeHUs peakluii 1 Ha30BUTE 00pa3yIoLrecs BellecTBa:
a) OKCHUJ KaJblIMsl, COJIIHAs KUcoTa, okcun cepbl (IV), runpokcun kanpus, TuAPOKCU] HATPHS;
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0) a30THasI KUCJI0Ta, OKCUJ Oapust, THAPOKCHT HAaTpus, okcu yriepoaa (IV), 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) OTHoOIIEHHE MacChl PACTBOPUTENISI K Macce pacTBOpa
b) OTHOIIEHNE MaCcChl PACTBOPEHHOTO BEIIECTBA K MACCE PacTBOpa
¢) O6beM pacTBOPEHHOTO BEIIECTBA B JIUTPAX
d) KonnuecTBo Moseli pacTBOPEHHOTO BEIIeCTBa

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 coinu, rae 00IbIIE COJIM HE MOKET PACTBOPUTHCS
d) Bona ¢ no6aBiennem ykcyca

4. Kakoli hakTop HE BIHMSET Ha CKOPOCTh PACTBOPCHHUS BEIIeCTBA?
a) Temneparypa
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 JUCCOLIMUPYET HAa MOHBI
d) PacTBOp ¢ BBICOKOI KOHIIEHTpaIUeH

Yactb 2: OTKpBITBIE BONPOCHI
6. OnummuTe, 9TO MPOUCXOAUT TPH 0OPA30BAHHUH TIEPEHACKHIIIIECHHOTO PacTBOPA.
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. Yro Takoe 0ocMOC U KaK OH BJIMSET HA KJIETKH KUBBIX OPTaHU3MOB?

Yactp 3: 3agaHuga Ha COOTBETCTBHE
11. ConocTaBbTe TEPMHUHBI C UX ONPEACICHUSIMHU:
a) Hacplmennslit pactBop
b) DnexkTpoaut
¢) Kommonaasriit 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, CoCTOsAIIAs U3 MEJIKHUX YaCTHUII, PABHOMEPHO PacTpeIeICHHBIX 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 OTHEIHUTH COJIb OT BOJAHOTO PAacTBOpPA C MOMOIIBIO (PU3UYECKHX METOHO0B?
Ornuiure mpoiecc.
14. TlpuBeauTe mpUMEPHl TPEX PA3IUUYHBIX PACTBOPOB, KOTOPHIE Bbl MOXKETE€ BCTPETUTH B
MOBCETHEBHOM KU3HU, U YKAKUTE UX COCTAB.
15. OObsicHuTe, MOYEMYy Ba)XKHO MOJCPKUBATH KUCIOTHO-IIEIOYHON OallaHC B OpPraHU3Me

4eJI0BeKa.
Kurou k Tecty
Ne 1 2 3 4 5 11
Otser b b C C b a b C d

2 3 4 1

Yactp 2. OTKpBITHIE BONIPOCHI:

6. IlepenachlieHHbI pacTBOp oOpa3yeTcs, Korga B pacTBOp JAo0Oasiserca Oosblie
PacTBOPEHHOTO BEUIECTBA, Y€M MOXKET OBITh PACTBOPEHO MPU JAHHOH TeMIepaType U JaBJICHUH.
OTO NPOUCXOAUT OOBIYHO IyTEM HArpeBaHUsl pPacTBOpPA, UYTO YBEIMUYMBAET PAaCTBOPUMOCTH
BElecTBa. 3aTeM, KOIJla pacTBOpP MEIJIEHHO OXJaXJAeTcs, OH MOXET OCTaBaThCs B
MEPEHACHIIIEHHOM COCTOSIHUM, TaK KaK KPHCTAJUIbl pacTBOPEHHOI'O BEIIECTBA HE 00pa3yroTcs
cpady. llepeHachlllleHHBI pacTBOp SIBJISETCA HEYCTOMYMBBIM, M J1000€ HEOOJbIIOE
BMEILATENLCTBO  (HampuMmep, Jo0aBlieHWEe KpHCTAIMKa BEIIeCTBA WIM MEXaHU4YecKoe
BCTPSAXMBAHKUE) MOXKET NPUBECTH K OBICTPOMY KpPHCTATU3ALMK U 00pPa30BaHUIO HACHIIIEHHOTO
pacTBopa.

7. PacTBOPUMOCTb T'a30B B HJIKOCTSX OOBIYHO YMEHBINAETCS C YBEJIMYEHUEM TEeMIEepaTyphl.
OTO CBS3aHO C TEM, YTO NPU TMOBBIIIEHUH TEMIIEPATypbl MOJEKYJbl KHAKOCTH HAYUHAIOT
JBUTATbCsl OBICTpEE, YTO 3aTpPYyIHSET yAep)KaHHE Ta30BbIX MOJIEKYyNn B pacTBope. Hampumep,
yraekucnbii raz (COz) nydine pacTBOPUM B XOJIOJHOM BOJiE, 4eM B ropstueid. Mimenno nostomy
ra3upoBaHHbIE HANUTKU YacTO IMOAAIOT OXJAXKICHHBIMH — 3TO IIOMOTaeT COXPaHUTh HX
ra3upoOBaHHOCTb.

8. pH pacTtBOpa — 3TO Mepa ero KUCIOTHOCTH WJIM IIEIOYHOCTH, OCHOBaHHAsI HA KOHLEHTPAIUN
noHoB Bojopoaa (H') B pactBope. 3nHauenue pH Bapweupyercs ot 0 go 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 IIETIOYHOCTH PACTBOPA.

9. DNeKTPOIUTBI — OTO BEIIECTBA, KOTOPBIE TPH PACTBOPEHWH WU PACIUIABICHUU
JUCCOLMUPYIOT HA MOHBI U MPOBOMASAT 3JEKTpUUYECKU TOK. [IprMephl 31€KTpOoNUTOB BKIIOYAIOT
comu (Hanpumep, NaCl), kucnorsl (Hanpumep, HCl) u ocHoBanus (Hampumep, NaOH).
Hesnextponutel, Ha000poT, HE AUCCOLUMUPYIOT Ha HMOHBI B pacTBOpe U HE IPOBOISAT
aNeKTpuuYecKuil Tok. [IprMephbl HEANEKTPOIUTOB BKIIOYAIOT caxap (caxapo3a) M CIupT (3TaHoM).
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10. Ocmoc — »9TO mporecc MEpPEeMEIIeHHUs BOJABI Yepe3 IMOJYNMPOHUIIAeMYI0 MeMOpaHy OT
obmacT C HU3KOW KOHIIGHTpAIMEe pPaCTBOPEHHBIX BEMIECTB K 00JacTH C BBICOKOH
KOHHCHTpaHHeﬁ PaCTBOPCHHLIX BCHICCTB. 910 MNPpOUCXOAUT I IOOCTHIKCHUSA PAaBHOBCCHUA
KOHIIGHTpaluil mo o6e CTOpOHBI MeMOpaHbl. B KileTkax »XUBBIX OPraHU3MOB OCMOC HIPAET
KJIIOUYEBYIO POJIb B IMOAJIEPKAHUN KIJIETOUHOTO 00BhEeMa U JIaBJICHUSI.

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:

CoJib MOKHO OTJEIUTh OT BOJHOI'O pacTBOPA € MOMOIIBIO Mpolecca ucnapenus. s storo:
1. HarpeiiTe pacTBOp Ha IJIUTE.

2. Bosia HayHeT ucnapsThCs, OCTABJISISL COJIb HA JHE MOCY/BI.

3. Korpa Bcst Boga ucmapurcst, OCTAaHETCSI YUCTast COJIb.

14. TIpumepsl pacTBOPOB B TOBCEIHEBHOM KU3HU

1. ConeBoii pacTBop: 9 T moBapeHHOI! cosu B 1 J1 BOJIbI (M30TOHUYECKHI PacTBOP).
2. Caxapusbiii cupon: 100 r caxapa B 500 M1 BOJBI.

3. Ykcyc: 5-20% yKcycHOM KUCIOTHI B BOJIE (OOBIYHO UCTIONB3YETCs B KYJIMHAPUN).

15. Ba)XHOCTBh KHCIOTHO-IIEIOYHOT0 OanaHca:

[Tognepxanue  KuUCHOTHO-IenoyHOro  Oamanca  (pH)  BaxkHO 111 HOPMAJIBHOTO
(YHKIIMOHUPOBAHUSI KJIETOK M OpraHoB. OH BIUSET Ha:

» DepMECHTATUBHBIE PEAKIIHH.

 TpancmopT BelecTB uepe3 KIEeTOYHbIe MEMOPAHBI.

* OOmee cocrostHME 370pOBbS M OOMeH BemiecTB. M3meHenuss pH Moryr mnpuBecTH K
3200JIeBaHUSIM.

Kpurtepun onieHKH KOHTPOJIBHBIX padoT

Onenka «oTamuHo». O0yyaronuiics B MOJHON Mepe BiIaJieeT MOHATHIHBIM arnapaTom
JaHHOW o0sacTu (TEOpeTUYECKMMH OCHOBAMU JTMCIUIUIMHBI), CIIOCOOEH MIJUTIOCTPUPOBATH OTBET
npuMepamu, GpakTamu.

Ounenka «xopomo». OO0yyaronuiics BiajeeT NOHITUHHBIM annapaToM JaHHOM obnactu
(TEeOpeTHYECKMMH OCHOBAMHU JIUCIUILIMHBI), CIIOCOOEH HWJUTIOCTPHPOBATH OTBET IMPHUMEPaAMH,
(akTamu, TOMYCKAET OINOKH MPH OTBETE HA HEKOTOPbIE BOIPOCHI.
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OneHka «yJI0BJeTBOPUTEIbHO». OOyyaromuiics BiageeT 4YaCTUYHO TEOPETHUECKUMU
OCHOBaMHU JIMCIUIUIMHBI, ()parMEHTapHO CIIOCOOCH WJUIIOCTPUPOBATh OTBET IPHUMEpPaMH,
dakraMu, HE yMEeT MPUMEHSTH MOJMydYeHHbIC 3HaHHs. He BiaieeT MOHATUWHBIM ammapaToM Mo
peIMETYy.

OneHka «HeyI0BJIeTBOPUTEIbHO». OOyuarommiics He BIaJEeT TEOPETUUYECKUMHU
OCHOBaMH JMCIMILIAHBI, HECIIOCOOCH MJUTIOCTPUPOBATH OTBET MpUMEpaMu, paKkTaMu, HE yMEeT
IPUMEHATh TIOJYYCHHBIC 3HaHWsA. He BlajeeT MOHATUHHBIM ammaparoM II0 MPEAMETY.
OOyyJaromuiicss TEMOHCTPUPYET OTPBIBOYHBIC, (parMEHTapHbIC 3HAHHS, JOMYCKaeT IpyObie
OIINOKHU

2.5. KoMILJIeKT TeCTOBBIX 3aJaHu i
Pa3nes 1. OcHOBBI CTPOEHHS BelecTBA
Tema 1.2. Ilepuoguyeckuii 3akon u Tabauna J[.A. Menaeneesa
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 cTpoeHUe BHEUIHET0 3JIeKTPOHHOIO CJ1051 HMEIOT AaTOMbI MBILIbAKA H:
1) dochopa
2) ceneHa
3) repmanus
4) BaHamus
3. B psigy XMMH4YeCKHX 3J1eMeHTOB: aTIOMMHUII—KpeMHHii— (ochop—cepa - BbicIIas
CTelneHb OKUCJICHHS:
1) yBenuumBaercs
2) HE U3MCHsETCS
3) ymeHbIaeTcs
4) cHauana yBeIUYHUBACTCS, a IOTOM YMEHBIIACTCSI
4. TIpuTs:KeHHe 3JEKTPOHOB BHEILIHEI0 CJ1051 K S/IPY YBeJIMYUBAETCH B PSALY:
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 3JICKTPOHOB K SIPY
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) I-Te
7. Hauboabumuii 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 IO 00pa3yloT Bce 3J1€MEHThI
1) IV A rpynmsl
2) IIA rpymmsl
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, HOMEHKJIAaTypa U 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
¢) SO2
d) Al=Os
2. Kakoe 13 cienyronmx COeIMHEHUH SIBIISETCS CONBI0?
a) HCI
b) NaCl
C) H20
d) NH;
3. Kakoe u3 ciieqyromux coeTMHCHUN ABIIsETCS aM(pOTEPHBIM OKCHJIOM?
a) CaO
b) ZnO
C) CO2
d) P20Os
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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) MgClz
C) CO:2
d) KBr

6. Kak Ha3piBaeTcs HOMEHKJIATypa, HCIOJIb3yeMas [Uis 0003HAaueHUs OWHAPHBIX

COEIMHEHUI?
a) Monnast HoMeHKIaTypa
b) KoBanenTtHas HoMeHKIaTypa
¢) MosekyssipHasi HOMEHKJIaTypa
d) Cnoxnasi HOMEHKIIATypa
7. Kakoe u3 cienyronux BeLIeCTB HE SBISETCS OCHOBaHUEM?
a) NaOH
b) KOH
C) H>SO.
d) Ca(OH):
8. Kakoe u3 cienyronmx COeJMHEHNH SBJISIETCS OKCOKUCIOTOM?
a) HCI
b) H2SO4
C) HNOs
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 momumopduszM? IlpuBeaure mpHUMEp HEOPTraHWYECKOTO BEIIECTBA,

MIPOSIBJISIOIETO MOTUMOP(DHU3M.

11. O6T>$ICHI/IT6, KaK CTPOCHUC HOHHBIX CO€OUHEHHMH BJIHSAET HA HX q)HSI/II-ICCKI/Ie CBOMCTBaA

(HammpuMep, TemIeparypa IJIaBIeHus ).

12. Hepe‘{I/ICHI/ITe OCHOBHBIC IIpaBUJIa HOMCHKJIATYPBI AJIsI KHUCJIIOT U IPUBCAUTEC MPUMCPBI

6C3KI/ICJ'IOpOI[HBIX N OKCOKHCJIIOT.

13. Kak kiaccuuiupyroTcss HEOpraHMYeCKHe BemecTBa Mo ux cocraBy? [lpuBenute

MIPUMEPHI KaXKJ10¥ TPy
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

OrtBer | C b b b C d c a

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHUYeCKMX BelleCTB
Tema 4.2. CBolicTBa OPraHUuYeCKUX COeAUHEHU N
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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.
. Hukioankanam
3. Monekynspaas ¢opMyna YriieBoAOpPoJa ¢ OTHOCUTEIHHOW IUIOTHOCTBHIO MO BOJOPOAY
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. BemlectBamu pa3HbIX KJIACCOB.
b. 'omonoramu.
B. N3omepamu.
I'. OnHUM U TeM e BELECTBOM.
5. YcraHOBUTE COOTBETCTBHUE.

dopmyJia coeIMHEHUA Kuaacc coennnenus
A. C17TH35COOH 1. AnnkaHbl

b. C6H6 2. AJIKeHbI

B. HCHO 3. AJIKMHBI.

I'. C2ZHSOH 4. ApeHbl

. C5H10 5. Aabaernabl

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

6. Peaxmus peruapupoBaHUs — 3TO. ...
7. MaccoBas gons yraepoja B npommiene C3H6 paBHa:
A. 18,8%.
b. 40%.
B. 60%.
I'. 85,71%.
8. KomuyecTBo BemiecTBa sTaHa Maccoit 1,6 T paBHO:
A. 1,5 monb.
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 Gopmyiry.

10. BeiBenuTe UCTUHHYIO (OPMYILy OPraHUYECcKOro coequHenus, 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 hopmyIsl n3omepoB coctaBa CSH10. Ha3zoBuTe BemiecTna.

Kuarou k Tecty

Ne 1 2 3 4 5 6 718
Ot | b b,J b B A|B|B|T'| 4| 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 UT.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 aroMoB, onpeenstonas XMMUIeCK1e CBOWCTBA COeIMHEHMS
b) CTpyKTypHBIl 2JIEMEHT MOJIEKYJIbI
¢) YruepoaHas 1emnb
d) Atom Bogopoaa
3. Kakoe u3 cneayromux COeMHEHUH SBIISIETCS apOMaTUYECKUM?
a) OtaH
b) benzon
c) [Iponen
d) byran
4. Kakoit Tun uzomepuu HaOmro1aeTcs B cirydae OyraHa u n3o0yrana?
a) 'eomerpuueckas
b) OnTuyeckas
c¢) CtpykTypHas
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 JIJI1 HEHACBIIIEHHBIX YIJIEBOAOPOI0B?
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 cneayonmx GpakTopoB BIUIET HA PACTBOPUMOCTh OPTaHHUYECKUX COCIHMHEHUI B
Bozie?
a) Jlnuna yriaepoaHoit nenu
b) Hannune ¢GyHKIIMOHANBHBIX TPYIII
c) Temneparypa okpyKaromiei cpeibl
d) Bce BhImenepevrcieHHOe
8. Kakoe u3 cienyromux coeIMHeHUH OyeT UMeTh 00Jiee BBICOKYIO TeMIIepaTypy KUIIEHUs?
a) Meran
b) Oranon
c) [Iponan
d) byran
9. Kakoe u3 cieayromux COeIMHEHU SIBISETCS aTKEHOM?
a) DtaH
b) IIponen
c) byran
d) benszon
10. Kakoi Tun cBsI3U IPUCYTCTBYET B aJIKUHAX?
a) OnuHapHas
b) JIBotinas
c¢) Tpoitnas
d) YUerBepHas
11. Kakoe 13 cienyroumux BEUIECTB ABISECTCS KETOHOM?
a) DTaHon
b) [Iponanans
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 cinenyromux COeqUHEHNH sBIsSeTCs] KapOOHOBOI KHCIOTON?
a) DTaHoI
b) YkcycHas kucnmota
c) [Iponan
d) benszon



14. Kakoii u3 cnenyromux (GakTOpoB BIHSAET HA KUCIOTHBIE CBOMCTBA OPraHUYECKHUX
COCIMHEHUI?
a) Hasnuume »5ekTpooTpUIaTeIbHBIX aTOMOB
b) [Jnuna yriaepoaHo nenu
c¢) Temneparypa
d) Bce BhImenepevrcieHHOE
15. Kakoii u3 cneayromux yrieBo10poA0B UMEET HAaMMEHbBIIYIO TIJIOTHOCTh?
a) OrtaH
b) IIponan
c¢) byran
d) Meran
16. Kakoe U3 ciienyroumx COeIMHEHUN SIBISIETCS] CITUPTOM?
a) byran
b) Dtanon
c) [Iponen
d) Aueron
17. Yto Takoe romoJioru?
a) CoelMHEHUS C OJIMHAKOBOU MOJIEKYIISIpHON (hOpMyIoit
b) CoennHeHws, OTAMYAIOIINECS HAa OJHY (YHKIIMOHAIBHYIO TPYIITY
c¢) CoennHeHMS, UMEIOIINE CX0KNE XUMUYECKHE CBOMCTBA U Pa3HYIO JUTMHY YIJIEPOIHOM 1enu
d) Coenunenus, copeprkaiine pazHbie (yHKIIMOHAIBHBIE TPYIIITBI
18. Kakoii u3 crneayromux npoueccoB MPUBOAUT K 00pa30BaHUIO aJIKaHOB?
a) ['maporenuzanus ankeHOB
b) 'maparamnus ankeHOB
¢) OkucreHue CnupToB
d) leruaparanust CupTOB.
Kurou k Tecry

Ne 1 2 3 4 5 6 7 8 9 10 11
OtBer | C a b c b b d b b c c
Ne 12 13 14 15 16 17 18

OtBer | C b d d b b a

Paznen 6. lucniepcHbie cucrembl. PacTBopsl
Tema 6.1. /IucnepcHblie cucTeMbl H (PAKTOPBI HX YCTOHYHBOCTH
1. Yro Takoe aucnepcHas cuctema’?
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
¢) Bozmyx
3. Uro Takoe KoJUIOMIHAs cucTema’?
a) Cucrema, B KOTOPOW 4acTULIBI UMEIOT pa3Mep OT 1 HM 10 1 MKM U He ocefaroT MoJ
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 paxTOpOB BIMAET HA YCTOMYMBOCTD IUCHIEPCHBIX CUCTEM?
a) LBet BemecTBa
b) Pa3zmep gactun
¢) 3amax BemiecTBa
5. Yro Takoe KoaryJsuus B KOHTEKCTE JUCIIEPCHBIX CHCTEM?
a) [Iponiecc 00beIMHEHNS MEIIKUX YaCTULL B O0JIee KPYyIIHbIE
b) IIponece, npu KOTOPOM YAaCTHUIIBI OCEAAIOT HAa THO COCyla
¢) IIponecc moIHOTO PaCTBOPEHUS YACTHUII
6. Kak remneparypa BiIuseT Ha yCTOWYMBOCTh TUCIIEPCHBIX CUCTEM?
a) YBeJIMYeHHE TeMIIepaTyphl BCETa yIydlIaeT yCTOWIMBOCTD
b) YBenndyeHnue reMnepaTypsl MOXKET IPUBECTH K KOATYJISALUU YACTHIL
c) Temmneparypa He BIMSET Ha yCTOMYMBOCTh
7. Uro Takoe (roxynsus’?
a) [Iponecc, mpu KOTOPOM YaCTHIIBI OCENAIOT HA JHO COCy/a
b) [Iporecc, npu KOTOPOM YacTHUIBI 00Pa3yIOT PBIXJIbIE arperaThl
¢) [Iponecc, mpu KOTOPOM YACTHIIBI TIOJTHOCTBIO PACTBOPSIOTCS
8. Kakoe wu3 creayrommx BEImIECTB MOXET CIYKUThb OSMYJIbIaToOpoM Ui CTaOMIM3aluu
AMYJIbCHUIL?
a) Bona
b) Msu1o
c) Conp
9. Kakoe siBieHne HabI0aeTCs B KOJUIOMIHBIX CUCTEMax MpHU paccenBaHuu cera? a) D¢ ekt
Tunrnang
b) O¢ddexr bpoyHoBckoro nqBMxeHUS
¢) Db dexT ocaxxaeHus
10. Kakoif MeTo/T1 MO’KHO HICIIOJTB30BATh JUISl pa3/IeIICHHUS TUCTICPCHOW CHCTEMBI?
a) Juctunnsus
b) ®unbTpanus
c) Ucnapenue
11. Kakoil Tunm nucmnepcHOil cucTeMbl oOpa3yeTcss NpHM CMEIIMBAaHWUM Macllia UM BOAbI? 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
c¢) Pasmep gactui He BIHsIET HA YCTOMYUBOCTH
14. Kakoii u3 cneayrouiux (GpakTopoB MOKET IPUBECTU K pa3pyLICHUIO AUCIIEPCHON CUCTEMBbI?
a) YBenuueHre KOHIIEHTPAIlUH AUCIIEpCHOM (a3bl
b) YBenuuenue temmnepaTypsl
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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 ouenku:
Tect onieHMBaeTCs MO MITH OATBHOM IIKAJIe CIICTYIOMUM 00pa3oM: CTOMMOCTh KaXKI0r0 BOIIpoca
1 Gamr. 3a mpaBUIBHBIA OTBET CTYACHT monydaeT 1 Oamn. 3a HEBEpHBIH 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 aHHIA.
OueHka «HeyI0BJIETBOPUTEIbHO» BBICTABIACTCS CTYIACHTY, €CIU OH HPAaBUIBHO OTBETHII
MeHee yeM Ha 50% oT o01iero 4mciia BOIpOCOB TECTOBBIX 3aJJaHUM.

3. 3agaHus A9 NPOMEKYTOUYHOM aTTeCTAIUN

3.1. [lepeyeHb BOMPOCOB /ISl IPOBEIEHHUsI 3a4eTa
1. Ilepuoguueckuii 3aKkoH M nepuoauyeckas tabnuua snemeHToB [I.V1. MenneneeBa B cBere
TEOpPHUH aTOMa. 3HAYECHHE NMEPUOANYECKOr0 3aKOHA TOHUMAaHUS PUPOIBI.
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 ¥ UX CBOMCTBA.
Conu u ux cBoiictBa. ['uaponus conei.

©ooN kDN

OKcHIBI U UX CBOKUCTBA.

[EEN
o

. Kmaccudukanus XuMHUyecKix peakliuii B HEOPraHn4eCKOM U OpraHn4ecKoil XUMHH.
. CKOpoCTh XMMHYECKOW peakluu. YCIOBUM BIUSHUSA HAa CKOPOCTb pEaKLUU NOMOTE€HHON U
TeTEPOreHHOM Ccpele.

[EEN
[EEN

12. O6paTuMoCTh XUMUYECKUX peakiiii. XMMUYECKOe paBHOBECHE.

13. Obm1ast xapaKTEpUCTHKA METAIUIOB, XUMUYECKUE U (PU3NIECKHIE CBOWCTBA.

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

15. OcHoBHBIE MONIOKEHUS TEOpUH XUMHUYeckoro crpoenus A.M. bytneposa. 3HaueHus Teopuu
JUISL HAyKH.
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16. IlpenenpHble  YIJIEBOMABI, WX CpaBHEHHME ©  CBOMCTBO. (OCHOBHBIC HaINpaBICHUS
MIPOMBINIJICHHOCTH ITePEepadOTKH METaHa.

17. DTuneHoBble YIiIeBOABI, UX CTPOEHUS U CBOMCTBA.

18. luenoBsle yriaeBogopoasl. MIx crpoeHus, cBoiicTBa u mpuMeHeHue [Ipupoanslii kaydyk.

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

20. ben3on kak MpenCTaBUTENb ApPOMATUYECKUX YTJIEBOJIOPOAOB, €ro CTPOEHHUs, CBOICTBa
MOJIyYEHUS] U IPUMEHEHUSI.

21. Hedtb, €€ cocTaB, OCHOBHBIE CIOCOOBI TiepepaOoTKu. Pa3ButHe HEPTEXHMMHUUECKOM
MIPOMBILIEHHOCTH.

22. TlpenenbHbIe OTHOATOMHEBIE CIUPTHL. MIX cTpOeHUs U MpUMEHEHHE.

23. MHOTOaTOMHEBIE CIIUPTHI, KX CTPOSHHUE, CBONCTBO, TPUMEHEHHUE.

24. deHo1, CTPOCHKE, CBOMCTBA U IPUMECHEHHE.

25. AnbaeTuIbl, CTPOCHHE, CBOMCTBO U IPUMEHEHHUE.

26. IIpenenpHble OAHOOCHOBHBIE KapOOHOBBIE KUCIOTHI, UX CTPOCHHE U CBOMCTBA Ha MpUMEpe
YKCYCHOM KHCIIOTBHI.

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

28. XKupsl, cTpoeHe, CBONCTBA U IPUMEHEHHE.

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

30. Poub yriieBo/1oB B )KU3HEACATEIBHOCTH OPTaHU3Ma.

31. AHWIMH — IPEJCTaBUTENh APOMATUICCKAX AMUH.

32. AMUHOKHCJIOTBI, COCTaB, XUMHUYECKHE CBOICTBA.

33. benku, Ouonoruyeckas GyHKIUS OETKOB.

34. Ob1as xapakTepUCTUKa BHICOKOMOJIEKYIISIPHBIX COSAMHEHUH.

35. 3omepust OpraHnYecKuX COSAMHEHUN U ¢€ BUJIBI.

36. 'eneTndeckast CBSI3b MEX/1y OPraHUYECKUMH BEIIECTBAMHU.

37. 'eneTndeckast CBSI3b MEX/y KJIaCCaMU HEOPTaHUYECKUX COETMHEHUH.

Kpurepumn oueHuBanust

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

«xopomo» OOyyaromuiicss BajeeT MOHATUIHHBIM allllapaToOM JaHHOW 00JacTh (TeOpeTUYECKUMHU
OCHOBaMU JTUCIUILIUHBI), CIIOCOOEH MILTIOCTPUPOBATh OTBET MPUMEpaMH, (pakTamu, TOMyCKaeT
OLIMOKY TPU OTBETE HA HEKOTOPHIE BOTIPOCHI.

«ymoBJeTBOpPUTEIbHO» OOydarouuiics 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 ammaparoM Mo mpeamMery. OOydaromuiicss 1eMOHCTPUPYET
OTPBIBOYHBIE, )parMEHTApHBIC 3HAHMSI, JOMYCKAET IPyObIe OIINOKHU.
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OueHouyHbIE CpeCTBA /I IPOBEPKU YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEH Uil

Homep Coaeprxanue Bonpoca IIpaBuIbLHBIH Komnerenny
3ajaHus OTBeT usl
BnumuTe HeocTaromee ciioBO B YTBEPKIACHUU BanenTtHbix
1 «Atombl C 1 Si UMEIOT 0JIMHAKOBOE YUCIIO 3JIEKTPOHOB OK 01
B psiny xumuueckux snementos Li-Be-B-C
2 METAIINIECKUE CBOMCTBA Yonisaror OK 01
20. Kakoii 3aK0H yTBEpKIaeT, YTO Macca BEIEeCTB
3 JI0 U TIOCIIe XUMUYECKOHN PeaKkIuu OCTaeTCs A OK 06
HENU3MEHHOM?
a) 3aKOH COXpPaHEHUsS MaCCHI.
0) 3akoH ABorajpo.
B) 3akoH boins-Mapuorra.
r) 3axoH ['ecca.
YkaxuTe, Kakoe U3 CIeAyIoUX YpaBHEHUN b
4 OTHCHIBAET PEAKIIUIO MOJTHOTO OKUCIICHUS OK 04
TPUATUIIAMHUHA a30THOM KUCIOTOM:
a) 4(C2H5)3N +36HNO3 — 24CO2 + 48H20 +
6NO2 + 17N2
0) 2(C2H5)3N +78HNO3 — 12C0O2 + 54H20 +
78NO2 + N2
B) (C2H5)3N + 11HNO3 — 6CO2+ 13H20 +
4NO2 + 4N2
IIpuBeneHHbIE BELECTBA COAEPIKAT J1BAa TUIIA KoBanenrtHas
5 XUMHUYECKOH CBS3H HENoJsipHas U OK 04
qutst o30Ha (O3) HWOHHAas
u xsopuna kanbius (KCIl) coorBeTcTBeHHO
14.  Hwxe npuBeaeHbI JBE TPYIIILI A
6 XUMUYECKHUX YPABHEHUIA. IIB OK 04

B kaxnol rpynie crpaBeuIMBO TOIbKO OJHO
YpaBHCHHEC:

l.

a) 2KMnO4 + 2H2S + 2H2S04 — S +
2MnS0O4 + K2S04 + 4H20

0) 2KMnO4 + 5H2S + 3H2S04 — 5S +
2MnS0O4 + K2S04 + 8H20

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

Il.

a) 3H2S + 3K2Cr207 + 10H2S04 — S +
3Cr2(S0O4) + 3K2504 + 13H20

0) 3H2S + 2K2Cr207 + 7H2S04 — 2S +
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2Cr2(S04)3 + 2K2S04 + 10H20
B)  3H2S +K2Cr207 +4H2S04 — 3S +
Cr2(S04)3 + K2S04 + 7TH20

.Kakoii Tun cBsi3u o6pasyercss MeX1y aToMaMu

7 HaTpus 1 xJjiopa? OK 04
a) MoHHas CBS3b.
0) KoBasieHTHas1 HEMOJIApHAs CBS3b.
B) Bonopozanast cBs3b.
r) Meraminueckasi CBA3b.
13.  VYkaxuTe, Kakoe U3 CIeIyIoIuX
8 YpaBHEHHIA COOTBETCTBYET PEAIbHO MPOTEKAIOIIECH OK 04
XUMHUYECKON pPeaKINu:
a) 2H2S04 + 4H2S — 6H20 + SO2 + 5S
0) 4H2S04 4- 2H2S — 6H20 + 5S02 + S
B) H2SO4 +H2S — 2H20 +SO2 + S
1. Kakoe u3 cyx1eHnii BEpHO LI 2JIEMEHTOB
9 {VA rpynnsi , IVA rpynnsl, IA rpynmnsi} OK 02
a) obmrast popmMysia JIETy4ero BOJAOPOIHOTO
coenunenust RH4
0) HE 00pa3yIOT JETYYHX BOJAOPOIAHBIX
COE€IMHEHUN
B) /IO 3aBEPILICHHUS YHEPTETHUECKOTO YPOBHS HE
XBaTaeT TPEX AJIEKTPOHOB
') 00pa3yroT JIETYYHE COCTUHEHHUS C YTIIEPOIOM
B kakoM cOCTOSIHUM HAXOASATCSI MOJICKYJIBI BOBI
10 npu temneparype +100°C? OK.07
a) ’Kunkoe coctosHue.
6) ['a3000pazHoe cocTosHUE.
B) TBepaslii nen.
r) [lepexonHoe cocTOsIHIE MEXIY KUJIKUM U
TBEP/BIM.
18. Onpenenure CTENeHb OKUCIEHUS CEPBI B
11 coequnennn H2S04. OK 06
a) +6
0) -2
B) +4
r)0
UYro mpeacTaBisieT co00i ypaBHEHHE XUMUYECKON
12 OK 06

peakuun?

a) ®opMyiia, MOKa3bIBArOIIAsl, KAK BEIIECTBA
pearupyroT IpyT ¢ APYTOM.

0) Tabnwuiia, ONMCHIBAIOIIAsI CBOMCTBA PEareHTOB.

B) ['paduk n3MeHeHus TemrnepaTypbl BO BpeMsl
peaKIuu.

F) CIHCOK BCeX BO3MOXKHBIX MPOAYKTOB pCaKINU.
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VYkaxxute NPOAYKT peakliMi MEXKY 3TAaHOM B
13 (C2H6) u kucnoponom (02). OK 06
a) DTaHOJI U BOJIA.

0) OTUIIEH U YTIIEKUCIbIN Ta3.
B) /lnokcup yraepona v Boza.
r) Aueranabaerus 1 BOAOPOI.

VYkaxure, Kakoe U3 CIEAYIONUX YpaBHEHUI B

14 OK.04

peabHO OMUCHIBAET OKUCIICHUE CYIb(pUaa Kee3a
030HOM

a) PbS + 203 — PbS0O4 + 02

0) PbS + 403 — PbSO4 + 402

B) PbS + 603 — PbSO4 + 702

B psany Al Mg, Na VYBennuuBaroTCA
METAJIJINYECKHE CBONCTBA 2JIEMEHTOB

15 OK 02

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

B) Fe
r) Br

[Tyrem coenuHenust aToMoB noJ HoMepoM 11 u 17 HNonnon

17 OK 01

00pasyercs BEIIeCTBO C XUMUYECKOM
CBSI3BIO:

KomnuectBo QJICKTPOHOB B aTOMC; KOJIMYCCTBO HOMpr

18 IMPOTOHOB B AJAP€ aTOMA COOTBETCTBYCT OK 01

B Ta6JII/ILIe MeHnaeneeBa

CepHolt KHCITOTE COOTBETCTBYET b

19 OK 02

a) MIOHHAsI XUMHUYECKasi CBS3h

0) KOBaJICHTHAs TOJIIPHAsI XUMUYECKasl CBSI3b
B) KOBaJICHTHAsI HETIOJISIPHASI XUMHYECKas CBS3h
T') BOAOPOIHAS CBSI3b

CBs3b 06pa30BaHHa;1 3a CYCT JJICKTPOCTATUICCKHUX BaH-):[ep-
CHUJI IIPUTAKCHUSA HA3bIBACTCA BaaJIbCOBOC
B3aHUMOJECHUCTBHUE

20 OK 02

Kpurepun ouennBanus:

OLeHKa «OTJIMYHO» BBICTABIISIETCSl CTYJEHTY, €CIM OH TIpaBuibHO oTBeTW] Ha 90-100% ot
00II1ero Yncia BOMPOCOB TECTOBBIX 3aaHHIA.

Or1eHKa «XOpOIII0Y» BBICTABISIETCS CTYIEHTY, €CJIM OH MPaBUILHO OTBETHI Ha 70-89% oT 0ob1iero
YKCJIa BOIIPOCOB TECTOBBIX 3aJJaHUM.

OlneHKa «yIOBIIETBOPUTEIHHOY» BBICTABIISIETCS CTYJIEHTY, €CIIM OH MPaBHJIBbHO OTBETHJ Ha 50-
69% oT 00111er0 YKCiIa BOMMPOCOB TECTOBBIX 3aJaHUM.

OrneHKa «HEYAOBICTBOPUTEIHHOY» BBICTABIISIETCS CTYJCHTY, €CJIU OH MPaBUIILHO OTBETHJI MEHEE
geMm Ha 50% oT o0111ero yuciaa BOMPOCOB TECTOBBIX 3a/IaHUM.
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