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1. MacnopT ¢oHAA OLIEHOYHBIX CPEICTB
1.1. O6saacTh NpUMeHeHUsI

®donx oneHOUHBIX cpeacTB (nanee - ®OC) mpeaHa3HAYEH /I OIICHUBAHMSI 3HAHUH,
YMEHHH, ypOoBHS CHOPMUPOBAHHOCTH KOMITETEHIINI CTYA€HTOB, 00yYarouxcs mno npodeccuu
42.02.01 Pexnama O1.07Xumus.

®OC cocrasnen Ha ocHoBe PI'OC u paboueil mporpaMmMbl AUCIUTLTAHBL.

[TpoMexyTodHast aTTeCcTalus Mo TUCIUIUIMHE IPEeTyCMOTpeHa B (hopme 3aueTa ¢
OIICHKOMC BBICTaBJICHUEM OTMETKH IO CHCTEME «OTJIMYHO, XOPOIIIO, YAOBIETBOPUTEIHHO
HEYOBJIETBOPUTEIHHO.

1.2. Ilnanupyembie pe3yJbTaThl 0CBOeHMsI (YUeOHOI) TUCIMILTHHBI

@®OC no3BOJISAET OLIEHUTH JIMYHOCTHBIE, METAIIPEIMETHBIC U MPEAMETHBIE Pe3yIbTaThI,
c(hOpPMHUPOBAHHOCTH OOIIUX KOMIIETEHIIUH B COOTBETCTBUH C TPeOOBAaHUAMH paboueit
nporpammbl AuctUIIUHBIO YI1.07Xumust

JUYHOCTHBIE!

JI.L — dyBCTBO TOpPAOCTH M YBAaXEHUS K WCTOPUU PA3BUTUS H JOCTIKECHUSIM
O0TE€UYECTBEHHOM MH(POPMATUKH B MUPOBOU UHLyCTPUH HMHPOPMAIIMOHHBIX TEXHOJIOTHIA;

JI.2 - oco3HaHME CBOETO MecTa B MH(OPMAITMOHHOM OOIIIECTBE;

JI.3 - TOTOBHOCTh U CHOCOOHOCTH K CaMOCTOSITENIbHOM W OTBETCTBEHHOW TBOPYECKOM
NESTENIbHOCTH C UCIIOIB30BaHUEM MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTHIA;

JI.4 - ymMeHHe UCIONIb30BaTh JOCTHUKEHHSI COBPEMEHHON MH(POPMATHKHU TSl TIOBBIIICHUS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI B BBIOPAHHOW MPOQECCHOHATBHON ACSITENbHOCTH,
CaMOCTOSITENILHO (OPMUPOBATH HOBBIE It ceOsi 3HAHWS B TMPOPECCHOHATBHOW 001acTH,
UCTIOJNB3YS JIJISL ATOTO JOCTYITHBIE HCTOYHUKY HH(DOPMAIIHH;

JI.5 - ymeHue BBICTpauBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B KOMaHIHOU paboTe
10 penIeHuI0 OOMIKX 3a7ad4, B TOM YHCJIE C MCIOJb30BAaHUEM COBPEMEHHBIX CPEJICTB CETEBBIX
KOMMYHUKAaIUK;

J.L6 - ymeHue ympaBisThb CBOEH [O3HABATEIbHOW JAESITENBHOCTBIO, MPOBOAMTH
CaMOOIIEHKY ypOBHSI COOCTBEHHOTO WHTEIEKTYallbHOTO pa3BUTHSA, B TOM YHCIE C
UCTIOJb30BAaHUEM COBPEMEHHBIX IJIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB;

JI.7 - yMmeHue BBIOMpATh TPaAMOTHOE MOBEJCHUE TPU KCIIOIH30BAHUH PA3HOOOPA3HBIX
cpencTB  HMH(DOPMANMOHHO-KOMMYHHKAITMOHHBIX ~TEXHOJOTUH Kak B MPOQECCHOHATHHON
NeSATeTLHOCTH, TaK U B OBITY;

JI.8 - roTOBHOCTHh K NPOAODKEHHIO OOpa30BaHUS M MOBBIIICHUIO KBaIM(UKALUU B
n30paHHON MpodeccuOHANIbHON NEeATENbHOCTH Ha OCHOBE pPa3BUTUS JIMYHBIX XUMHYECKHX
KOMIICTCHITU;

MeTanpeaMeTHbIE:

M.1 - yMeHue oOmIpenensTh LENH, COCTaBIATh IUIAHBI ACSATEIBHOCTH W OIPEACNSITh
CpEeICTBA,HEOOXOAMMBIE /IJISl X Peallu3alliu;

M.2 - ucnonb30BaHME PA3TUYHBIX BHUJIOB MO3HABATEIBHON JEATEILHOCTH JUISl PEIICHUS
WH(POPMAITMOHHBIX 33724, MPUMCHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOCHUS, ONUCAHUS,
W3MEpPEHMsI, DKCIEPUMEHTA) JUIA OpraHM3aluyd y4eOHO-MCCIIENOBATEILCKOW M TMPOEKTHOU
JESITeNIbBHOCTH C UCIIOJIb30BaHUEM MH(POPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTHA;

M.3 - ucnonp3oBaHuE Pa3IMYHbIX UHPOPMAIIMOHHBIX OOBEKTOB, C KOTOPHIMH BO3HHUKAET
HEOOXOJMMOCTh CTAIKMUBATHCS B MPOPECCHOHANBHOMN cdepe B M3YUSHUHU SBICHUI U MTPOLIECCOB;



M.4 - ucnonb30BaHNE PA3IMYHBIX HICTOUHUKOB MH()OPMAIIUH, B TOM YHUCJIE 3JIEKTPOHHBIX
OUOINOTEK, YMEHNE KPUTUYECKU OIICHWBATh M MHTEPIPETUPOBATH WH(POPMAIIMIO, MOTyYaeMyIO
U3 pa3IMYHBIX UICTOYHHUKOB, B TOM uucIie U3 cetu HTepHer;

M.5 - yMeHue aHanM3UpOBaTh U MPEACTABIATh UH(DOpPMAILMIO, JAHHYIO B AJIEKTPOHHBIX
(hopmMaTax Ha KOMIIBIOTEPE B Pa3IMYHbIX BUJAX;

M.6 - yMeHuWe WUCHOJB30BaTh CpeACTBA HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJOTHI B pPEIIeHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpPraHU3allMOHHBIX 3a7ad C
coOIroieHIEM TpeOoBaHUit SPrOHOMUKH, TEXHHUKHU 0e30MacHOCTH, TUTHEHBI,

pecypcocOepekeHusl, MPAaBOBBIX U 3TUYECKUX HOPM, HOPM XUMUYECKON 0€30MaCHOCTH;

M.7 - ymeHue myOIrdHO IPEICTABISTh Pe3yIbTaThl COOCTBEHHOTO UCCIICIOBAHMUS, BECTH
JTUCKYCCHH, JIOCTYITHO W TapMOHUYHO coOdYeTas coJepkaHue ©u (GOpPMbI TPEICTABISIEMON
uH(POPMAITUHU CPECTBAMHU HHPOPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TEXHOJIOTHH;

MpEAMETHBIC:

I1.1 - chopMHPOBAaHHOCTH MPEACTABICHUA O POJIM XUMHUU M XUMHUYECKUX TPOIECCOB B
OKPY’KaloIlleM MHPE;

[1.2 - BnageTh cUCTEMOM XMMHMUYECKUX 3HAHWUM, KOTOpas BKJIIOYAET: OCHOBOMOJIATar0IINe
MOHATUS (XUMUYECKUHU SJIEMEHT, aTOM, 3JEKTPOHHAs 00o0Jiouka aTtoma, 8-, p-, O-3IEKTPOHHBIC
opOWTaTM aTOMOB, WOH, MOJIEKYJIa, BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIBLHOCTh, CTEIECHb
OKUCJICHUS, XUMHYECKast CBSA3b, MOJIb, MOJISIPHASI MAcca, MOJISIPHBIN 00BEM, YIIIEPOIHBINA CKEJIET,
(yHKIIMOHANIBHAS TpyIIa, paguKkaji, U30MEpHUs, W30MEphbl, TOMOJIOTHUYECKUN pPsJ, TOMOJIOTH,
YTJIEBOJOPOBI, KHCIOPOI- 1 a30TCOICPKAIINE COSTUHEHNSI, OMOJIOTMUECKH aKTHBHBIC BEIIECTBA
(yrieBompl, XHpBI, OCJKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJECKYJISIPHBIC
COCIMHEHUS, KPUCTAJUIMUECKas pelleTKa, THUIbl XUMUYECKHX peakuuid (OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIE, 9JK30-MU OSHJOTEPMHUYECKHE, pEaKIMd HOHHOrOo oOMeHa), pacTBOp,
3JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JTUCCOIaIus, OKHUCJIHUTEb,
BOCCTAHOBUTEb, CKOPOCTh XUMHUECKOM peaKlMK, XUMUYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI
(Teopuss XMMHUYECKOrO CTpO€HUs opranuueckux BemiectB A.M. byrtnepoBa, Tteopus
SJIEKTPOJUTHYECKON Jucconmanuu, mnepuoandeckuit 3akoH .M. MenaeneeBa, 3akoH
COXpaHEHHUs MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHUHU, (PAKTOJIOTHUECKUE
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYECHHH K OE30MacCHOM HWCIOIb30BAaHUN BaXKHEHIIIMX
HEOPraHUYECKUX U OPraHNYECKHUX BEIIECTB B OBITY U MPAKTUUYECKON JAESITEIbHOCTH YeJIOBEKa;

I1.3- yMeTh BBISBIATH XapakTEpHbIC NMPU3HAKA M B3aMMOCBS3b M3YUYEHHBIX MOHSATHUH,
NPUMEHSATh COOTBETCTBYIOIIME MOHATHUS MPU ONMCAHUHN CTPOCHUS U CBOMCTB HEOPTaHUYECKUX U
OpraHMYECKUX BEHIECTB M UX MPEBPAILLEHUIN; BBISBIATH B3aUMOCBS3b XMMHMUYECKUX 3HAHUH C
MNOHSATHUSIMU U MPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IPEIMETOB;

I1.4 - yMeTp uUCnoJIb30BaTh HAMMEHOBAHUS XUMHUYECKUX COCAMHEHUN MEXKTyHapOIHOTO
COI03a TEOPETUYECKOW M MPUKIAJHOW XMMHUHM U TPUBHAIbHBIE HA3BaHUS BAKHEHIIMX BELIECTB
(aTHiieH, aneTwiieH, TMIepuH, GeHon, dopmanbaeru, YKCycHash KHCJIOTa, TJIMIWH, YrapHbBIN
ra3, yrJIeKHCIbli ra3, aMMuak, raiieHasi U3BecTb, HeralmieHasi U3BeCTb, MUTHEBAs COJIA U APYTHUX),
COCTaBIATH (POPMYJIBI HEOPraHUYECKHMX M OPraHMYECKHUX BEUIECTB, YPAaBHEHUS XUMHYECKHX
peakiuii, 0OBACHATh UX CMBICH; MOATBEPKAATh XapaKTEPHbIE XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U 3aMHUCSIMU YPABHEHUN XUMUUECKUX PEAKIIU;

I[1.5- yMmerp ycraHaBiMBaTh MPUHAJICKHOCTh HM3YUYEHHBIX HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB K OIMpPEACIICHHBIM KjaccaM M TpyIlllaM COCIMHEHHM, XapaKTepHU30BaTh
WX COCTaB M Ba)KHEWIIIME CBOMCTBA; OMNPEACNSITh BHJBI XUMHUYECKHX CBsI3€l (KOBaJIGHTHas,



WOHHAs, METaJZIMYecKas, BOJOpPOJHAs), TUlbl Kpucraumueckux pemerOK.BemecTs;
KJIaccu(UIMPOBATh XUMUYECKUE PEAKLINH;

I1.6 - cdopmupoBath MPEJICTABICHUS: 0 XUMHYECKON COCTaBIISIOLLEH
€CTECTBEHHOHAyYHOM KapTUHBI MHpa, POJIM XUMUU B TIO3HAHUU SIBJICHUH MNpPUPOIBI, B
(hOopMUPOBAHMM MBINUIEHUSI U KYJbTYpbl JIMYHOCTH, €€ (PYHKIHMOHAJIBHON TIpaMOTHOCTH,
HEOOXOIMMOM ISl pellieHHs MPAaKTUYECKUX 33aJa4 M HKOJOTHYECKH 0OOCHOBAHHOI'O OTHOLIEHUS
K CBOEMY 3/I0pPOBBIO U IIPUPOJHOM Ccpesie;

I1.7- ymeTp mNpOBOAUTH pacyeThl MO XUMHUYECKMM (opMyliaM U ypaBHEHUSM
XMMHUYECKHX PEeaKLUi C UCIOIb30BaHUEM (PU3NUECKUX BETUUMH, XapaKTEPU3YIOLINX BEIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, OObeMa (HOpPMaJlbHbIE YCIIOBHs) TIa30B, KOJIMYECTBA
BEILIECTBA; HCIOJb30BaTh CHCTEMHBIE XUMHUYECKME 3HAaHUS JJs [PUHATUS pElIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMH U UX NMPUMEHEHHEM - YMETh
IJIAHUPOBATh U BBINOJIHATh XUMHUECKUN 3KCIEpUMEHT (MpEBpalleHUs OPraHUYEeCKUX BEIIECTB
IpU HarpeBaHWHM, IMOJyYeHHE STUJIEHA U H3Yy4YEHHE €ro CBOMCTB, KaUECTBEHHBIC PEAKIMM Ha

AJIbACTUIbI, KpaXMall, YKCYCHYIO KHCJIOTY.

001Ie KOMIIETEHIINN

OKO1.Bbsi6upats

CrocoObl  pelIeHus

NPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.

3aaa4

npodeccHoHaNbHOM

ACATCIIBHOCTHU

OKO02.VMcnonp30BaTh COBPEMEHHBIE CpPEICTBA IIOMCKA, aHaJlW3a W HUHTEpIpeTaluu

UHPOpPMAIUU U MHPOPMALMOHHBIE TEXHOJOTMH IS BBIIOJIHEHHUS 33134 MpOodecCHOHATBLHOU

JCATCIIBHOCTH

OK04.95¢ddexTnBHO B3aUMOIEHCTBOBATh U pabOTaTh B KOJUICKTHBE U KOMAH]IE

OKO07.ConeiicTBOBaTh COXpAHEHUIO OKPYXKAIOIIEH CPEIbl, peCypcocOepeKeHHIO,

IMPUMCHATHb 3HAHUA 00 HU3MCHCHUUKIIMMATA, IIPUHIUIIbL 6epe)KJ'II/IBOFO IMpOU3BOJCTBA,

3¢ (GEeKTUBHO AEHCTBOBATH B UpE3BBIYAMHBIX CUTYaLUAX
1.3. ®opMBbI KOHTPOJISI ¥ OLICHUBAHUS

HpeI[MeTOM OICHKHU CIIYXKAaT JIUIYHOCTHBIC, MCTAIIPECAMCTHBIC U MPCAMCETHBIC PE3YJILTATHI,

c(hOpPMUPOBAHHOCTH OOIIUX KOMIIETCHIINN

Tabmuma 1 KoHTposb 1 o1leHKa OCBOSHUS AUCITUIUTHHBI IO TeMaM (pas/ienam)

DNeMeHT @®opMBI KOHTPOJISL U OLICHUBAHUSA
y4eOHOI Texymuilt KOHTPOJIb IIpomexxyTouHas arrecranus
AUCHMILTMHBI Meroas! OLICHKH [Iposepsiemebie Meroast  [[IpoBepsiemble
OK OIICHKHU OK

Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA 3ader ¢ OK 01
Tema 1.1 VYcTHBI onpoc OK 01 OLICHKOU OK 02
Crpoenue aToMOB [IpakTryeckoe 3aHITHE OK 02 OK 04
XUMUYECKUX AieMeHTOB | Ne 1 OK 04 OK 07
u npupoja xumuueckoit | Konrponbhas pabora OK 07
CBSI3U
Tema 1.2. VYcTHbII onpoc OK 01
[Tepronuueckuii 3akoH u | TecTupoBanue OK 02
tabauna . 1. OK 04
Menpeneena OK 07
Pa3nen 2. XuMnueckue peakunu




Tema2.1 Tunsl VYcrHbll onpoc OK 01
XUMHUYECKUX PEAKLUN IInceMenHsIN onpoc OK 02
[TpakTueckoe 3aHsTHE OK 04
Ne 2 OK 07
JlaGopaTtopHnast pabota
No 1
KonTponbnas pabota
Tema 2.2. YcrHbIM onpoc OK 01
DNEeKTPOTUTHYECKAS Jlaboparopnas pabota OK 02
UCCOLIMAINSL U MOHHBINA |Ne 2 OK 04
oOMeH OK 07
Pa3znen 3. CTpoeHue U CBOIiCTBA HEOPTaHMYECKHUX BelIEeCTB
Tewma 3.1. YcTHBIN OITpoc OK 01
Knaccudukanus, IInuceMeHHsbIN OIIpoC OK 02
HOMEHKJIaTypa U IIpaxTrueckoe 3aHsaTHE OK 04
CTpOEHUE Ne 3 OK 07
HEOpPraHUYECKUX TectupoBaHnue
BEIIECTB
Tema3.2. ®usuko- VYcTHbli onpoc OK 01
XUMHYECKUE CBOMCTBA [TucbMenHsbIl onpoc OK 02
HEOPraHUYECKUX IIpaxTrueckoe 3aHsaTHE OK 04
BEILIECTB Ne 4 OK 07

Konrponsnas padora

Pa3nes 4. CTpoeHue u cBOlicTBa OPraHNYecKNX BellecTB

Tema4.1. VYceTHBII onpoc OK 01
Knaccudukanus, [TuceMeHnHBIN onpoc OK 02
CTPOCHHUE U IIpaxTrueckoe 3aHsaTHE OK 04
HOMEHKJIAaTypa Ne 5 OK 07
OpPraHUYeCKHX BeUIecTB | 3ammuTa pedepaTon
Tema4.2. CBoiicTBa YcTHbIN onpoc OK 01
OpraHUYEeCKHUX [IpakTryeckoe 3aHITHE OK 02
COCIMHCHUN Ne 6 OK 04
TectupoBanue OK 07
Tema4.3.Mnentudukanus | YCTHBIN onpoc OK 01
OPraHUYEeCKHX BEIIECTB, OK 02
WX 3Ha4Y€HUE U OK 04
MIPUMEHEHUE B OBITOBOM OK 07

n HpOPI3BO,Z[CTB€HHOfI
ACATCIIbHOCTH YCJIOBCKaA

Pa3nea 5. Knnernueckune u TepMoaMHaMH4YecKHe 3aKOHOMEPHOCTH
NMPOTeKAHUSI XMMHYECKHX pPeaKIuii

Tema 5.1.
CKOpOCTh XMMUYECKUX

peakuuii. XuMu4ecKkoe

VYceTHbII onpoc
JlaGopaTtopHnast pabota
Ne3

OK 01
OK 02
OK 04




paBHOBECHE OK 07
Pa3nes 6. lucnepcubie cucrembl. PacTBopbl

6.1 lucnepcHbie YceTHBIM onpoc OK 01

cucteMsbl U Gaktopsl ux | KontponeHas padora OK 02

YCTOMUYNBOCTH OK 04

OK 07

Tema 6.2. YcTHbli onpoc OK 01

ITonsaTHE 0 pacTBOpax IIpaxTrueckoe 3aHsATHE OK 02

Ne 7 OK 04

OK 07

Pa3nes 7. KauecTBeHHbIe peakuiuy 00HAPY:KeHUS] OPTaHUYECKUX U
HEeOpraHu4ecKUX BellecTB

Tema7.1. O0Hapyx)eHue |YCTHBIN OMpoC OK 01
HEOpPraHUYECKUX IIpakTryeckoe 3aHATHE OK 02
KaTUOHOB U aHMOHOB No 8 OK 04

OK 07
Tewma.7.2. O6HapyxeHue |YCTHBIN OMpoc OK 01
oprannveckux BemiectB | JlabopaTopnas pabora OK 02
OTJIEJIbHBIX KJIACCOB C Ne 4 OK 04
HCTOJIb30BAHUEM OK 07
KaueCTBEHHBIX peaKlui

Pa3nea 8. Xumus B ObITY M NIPOM3BOACTBEHHOM A TEJIbHOCTH

yes0BeKa

Tema 8.1. Xumus B 6bITy |3ammuTa pedepaTon OK 01
U IIPOU3BOJCTBEHHON OK 02
NEeATEILHOCTH YEI0BEKA OK 04

OK 07

2. OueHoYHbBIE CPECTBA TEKYLIEr0o KOHTPOJISI yCIIeBAeMOCTH U KPUTEPHUH OLEHKHU
2.1. Bonipochl ISl YCTHBIX OIPOCOB
Pa3pnen 1. OcHOBBI CTPOEHHS BelleCcTBa
Tema 1.1.CTpoeHne aTOMOB XMMHYECKHX 3JIEMEHTOB U NNPHPOJa XUMHYECKOIl CBA3H
Urto Takoe atom?
N3 xakux yacTuiy COCTOUT apo?
Uemy paBeH 3apsf siipa B IEpUOINYECKON cucteme?
CKOJIbKO MPOTOHOB U 3JIEKTPOHOB B aTOME KUCJIOPOAA U aTOME KabIus?
N3otomnel — 310?

AN S

CKOJIBKO 3JIEKTPOHOB COJIEP’KUTHCS B DIIEKTPOHHON 000JOYKE HEUTpalIbHOTO aroma, Y
KOTOPOTO SIIPO COCTOUT U3 6 TPOTOHOB U 6 HEUTPOHOB?

~

MaxkcuManbHOE YUCIIO 3JEKTPOHOB HA TPEThEM SHEPreTHYECKOM YPOBHE?
Opb6uranu, umeromue chepuueckyo Gpopmy, Ha3pIBarOT?
9. MakcumalibHOE YUCIIO 3JIEKTPOHOB Ha p- opouTtansax?

>



10.
11.
12.
13.
14.
15.
16.
17.
18.

MaxkcruManabHOE YHMCII0 3JIEKTPOHOB HAa YETBEPTOM SHEPI€TUYECKOM YPOBHE?

Opb6uranu, umeromue (HopMy IBYX CKPEIIMBAIOLINXCS BOCBMEPOK, Ha3bIBAIOT?
MakcumanbHO€ YHCIIO0 SJIEKTPOHOB Ha S-OpOUTaNISIX?

Kak Ha3pIBatoT 3aps’KEHHBIM aTOM WJIM TPYIITY aTOMOB?

Kak Ha3piBaeTcs MoJI0XKUTEIBHO U OTPUIIATENBHO 3apsKeHHas yacTuia?

Kak Ha3bpIBaeTcsl ClIOCOOHOCTh aTOMa MPUTATUBATh BAJICHTHBIE AJIEKTPOHBI APYTUX aTOMOB?
Kak onpenenuTs BaIEHTHOCTb aTOMa B COCIUHEHUU?

Yro Takoe NEeKTpPOOTPULATEIBHOCTD?

Kaxue Tunbs1 XuMu4eckou CBs3M CyLIECTBYIOT?

Tema 1.2. I[lepuoguyecknii 3axoH n Taduanna /[.1. MenneneeBa

1.

2.
3.
4

B kakom romy ObUT OTKPBIT EPUOTUIECKUN 3aKOH?

Jaiite onpenenenue nepuogudeckoro 3akona .M. Menneneesa?

Kak u3menstorcs aTOMHBIN pagryc U 3J€KTPOOTPULIATEIbHOCTD B [IEPHOJIE U rpyme?

Kak W3MEHAIOTCA METAINIMYECKHEe M HEMETaJUIMYECKUE CBOKCTBA AJIEMEHTOB B IpyNme U
nepuoje?

Paznen 2. Xumuyeckue peakuuu

Tema 2.1. Tunbl XMMHU4YECKHX peaKkui

1.

N

9.

10.
1.

Uro Takoe XMMHUYECKas peakius, KaKue MPU3HAKUA MPOTCKAHUS XUMUYECKOW PEaKIMH BbI
3Haere?

Kak Ha3bIBaIOTCS XMMHYECKHE PEAKIUH, MPOTCKAIONINE C BBIICICHHEM HIIU MOTJIONICHHEM
TETUIOTHI?

3Kakue Tumbel peakumil CyIIECTBYIO, COTJIaCHO KiacCH(UKAIMM MO YHUCIY U COCTaBY
MCXOJHBIX BEILIECTB U MPOAYKTOB peakiuu?

B kakux peakmusax HYXKHO HCIIOJIb30BAaTh AJIGKTPOXUMUYECKUN Pl HaMPsSHKEHUS
(aKTUBHOCTH) METAIIOB?

Uro Takoe Karamu3aTop, KaK Ha3bIBAIOTCA PEaKIMH, MPOTEKAIOIINE C HCIOJIb30BAHUEM
IAHHOTIO BelecTna?

Uro Takoe oOpaTUMBbIC U HEOOPATUMBIC PEAKITUU?

UTto Takoe cTerneHb OKucieHue?

Kak Ha3bIBarOTCS peakinu, MPOTEKAIONINE ¢ N3MEHEHUEM CTETICHEH OKUCIICHUS?

[IpuBenure knaccudukanuro peakiuit OPB?

JlaiiTe onpeneneHne NOHATUSAM: «OKHCIUTENbY, «BOCCTAHOBUTEIb»?

UTo NpoUCXOAUT C aTOMaMU 3JIEMEHTOB, B MPOLIECCE OKUCIICHUS/ BOCCTAHOBJICHUS?

Ha 1yem ocHOBBIBaeTcst MeTO 31eKTpoHHOro Oananca OBP?

Tema 2.2. DuekTpourudeckasi fuccounauns. MoHHblii 00MeH

1.
2.

N w e

UTo Takoe 31EKTPOIUTUYECKAS TUCCOIUALNA?

KakoBbl OCHOBHBIE YCIIOBUS, MPU KOTOPBIX MPOUCXOAMUT JAUCCOLUALMS JIICKTPOJIUTOB B
pactBope?

[IpuBenuTe mpuMephl CUIBHBIX U CIA0BIX AIEKTPOJUTOB. Kak OHM OTIWYAIOTCS 1O CTENEHU
nucconuanun?

KaxkoBa posib BOIbI B MPOIIECCE IIIEKTPOTUTHICCKON TUCCOIMAn?

Urto Takoe MOHBI, U KaK OHU 00pa3yroTCs B pe3yibTaTe JUCCOIUAIIH?

Kak M0HO onpeienuTh CTEeNeHb JUCCOLMAIUU JIEKTPOIUTA?

Uro Takoe MOHHBIH OOMEH M B KaKUX MPOIIECCaX OH BCTpeUyaeTcsi?



10.
11.
12.

1.

12.

13.

14.

Onumure MeXaHu3M MOHHOTO OOMEHa Ha MPUMEPE PEAKIMH MEXIYy HATPUU-XJIOPHUIOM U
cepeOpsIHBIM HUTPATOM.

KaxoBsl 0CHOBHBIEC (DAKTOPBI, BIHSIIONINE HA CKOPOCTh PEAKIIMA HOHHOTO 0OMeHa?

B uem pasHuita MexTy MOTHBIM M YaCTUYHBIM HOHHBIM OOMEHOM?

Kaxk nonHbIi1 00MEH UCTIONIB3YETCs B BOAOIOATOTOBKE U OYHCTKE BOBI?

[IpuBenuTe mnpuUMeEpsl TMPAKTHYECKOTO MPUMEHEHMSI pEaKIMid HOHHOTO OOMeHa B
MPOMBIIIUIEHHOCTH WJIUM MEJIUIIMHE.

Pa3nen 3. CtpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIECTB
Tema 3.1. Knaccudukauus, HOMEHKJIATypa U CTPOEHHE HEOPraHMYECKUX BellleCTB
Urto Takoe HeopraHuueckast XUMUs, KaKre TMPOIECChl U SIBICHUS OHA U3y4aeT?

KakoBa ocHoBHas kiaccudukanus HeopraHmdeckux BemiectB? IlpuBeauTte mpUMepbI
Ka)KJI0M TPYyIIIIBL.

UYro Takoe KUCI0ThI, OCHOBaHMsI U coyin? KaKoBbI MX OCHOBHBIE XapaKTEPUCTUKHU?

Kak xmaccupummpyrorcss oxcunei? [lpuBenuTe mpuUMepsl KHCIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB.

KakoBbl 0COOEHHOCTH KiIacCU(UKALMKM CIIOKHBIX BEIIECTB U KaK OHM OTIMYAIOTCS OT
MPOCTHIX?

Yro Takoe HOMEHKJIATYPa B XUMHUH U 3a4€M OHa HYKHa?

OOpsicHUTE TpaBUJIa UMEHOBaHMS KHUCJIOT U NPUBEIUTE HMPUMEPHI Ul PA3IUYHBIX THUIIOB
KUCJIOT (HanpuMep, OKCOKUCIOThI U O€3KUCIOPOTHBIE KUCIOTHI).

KaxoBbl OCHOBHBIE ITpaBUJIa HOMEHKJIATYPbI 171 coseit? [IpuBeaure npumepsl.

Kak ocymectisieTcst HoMeHKIaTypa Juisi OuHapHbIX coennHenuii? IlpuBenure npumepsl.

. KakoBo ctpoenue wOHHBIX coeauHeHUN? YeM OHM OTIMYAIOTCS OT KOBAJEHTHBIX

COeTMHEHUI?

Uto Takoe reHeTUYECKUU PsJl BEIIECTB, B YEM 3aKJIFOYAETCA B3aMMOCBSA3b HEOPraHUYECKUX
BelecTB?

UTto Takoe KpHCTAJUIMYECKAas pelleTKa W KaKhe THUIbl KPUCTAJUIMYECKUX PEIIETOK
CYILIECTBYIOT [l HEOPTaHUYECKUX BELIECTB?

Kak Brnusier ctpoeHne Ha (pU3MYECKHe U XUMHUYECKUE CBOMCTBA HEOPTaHUYECKHUX BEIIECTB?
[IpuBenuTe mpUMEpBI.

Uto Takoe arperaTHOE COCTOSIHHE BEIECTBA, KAKHE arperaTHbIE€ COCTOSHUS BEUIECTB BBI
3Haete?

Tema 3.2. PU3UKO-XMMHUYECKHE CBOHICTBA HEOPTraHNYECKHUX BelleCTB

1.

Kakue oOmme ¢usnueckne W XUMHYECKHE CBOWCTBA XapakTEPHBI Ui METalIoB?
[TpuBeauTe MPUMEPHI METAILIOB, HJUTFOCTPUPYIOIIUX 3TH CBOWCTBA.

OnummTe OCHOBHBIE CIOCOOBI TOJIYYEHHUs] METAIOB W3 pyd. Kak pasznuuarorcss MeTomabl
MOJTYYCHUS JUIS PA3IMYHBIX TPYIIT METAJLIOB (HAIIPUMED, YePHBIC U [IBETHBIC METAJLIBI)?
KakoBo 3HaueHwe METaVIOB M HEMETAUIOB B TPUPOAEC U JUIS IKU3HEACSITCIbHOCTH
yenoBeka? [IpuBeauTe mpruMepbl UX MPUMEHEHHS B Pa3IMYHBIX OTPACIISIX.

Uto Takoe koppo3us MeTaioB? OMNUIIUTE OCHOBHBIC BHJIBI KOPPO3UH M  (aKTOPHI,
CIOCOOCTBYIOIIUE 3TOMY MTPOLIECCY.

Kakue Merompl 3aliUThl METAIOB OT KOppo3uu BbI 3HaeTe? OOBSCHUTE, KaK KKl U3
ATUX METOJIOB padOTAET M B KAKUX CUTYAIMsSIX OH MOXKET OBITh IPUMEHEH.

Kakmne oOmue ¢u3ndeckue W XUMHYECKHE CBOMCTBA XapaKTePHBI JUISI HEMETAJLIOB?
[TpuBeuTe IPUMEPHI HEMETAIUIOB U OOBSICHUTE, KaK UX CBOMCTBA OTIMYAIOTCS OT CBOWMCTB



10.

1.

12.

13.

14.

15.

b=

)]

10.
1.
12.
13.
14.

15.

METaJJIOB.
Onummre TUNUYHBIE CBoiWicTBa HemetauioB [V-VII rpynn nepuoanyeckoi TaOIUIIBL.
KakoBbl 0COOEHHOCTH MX XUMHUYECKOTO MOBEICHUS U BAJIEGHTHOCTHU?

Kak ocymectBisieTcss knaccudukanus coenuHeHnii HemeTaioB? OOBSICHUTE OCHOBHBIC
KaTeropuu (HarpuMmep, OKCHJbI, KHCIOTHI, COJHM) U MPUBEIUTE MPUMEPHI A KaKIOU U3
HUX.

Uro Takoe OMOTreHHBbIE 3JIEMEHTBI, U KaKyl0 pPOJIb OHHM MIPalOT B MPHUPOJE U B >KUBBIX
opranusmax? IlpuBeaure npumepsl GMOT€HHBIX 3JIEMEHTOB U UX COCINHEHHH.

OOBsicHUTE KPYTrOBOPOT OMOTEHHBIX 3JeMEHTOB B mpupoze. Kak mpoucxoaur oOMeH 3THX
3JIEMEHTOB MEXy XUBBIMH OpPraHM3MaMU M OKpyskarolel cpenoil? Ilpusenure npumepsl
KOHKPETHBIX KPYTOBOPOTOB (HaIlpUMEp, YIJIEPOIHBINA W a30THBIH).

Onumure OCHOBHBIE CBOWCTBa OKCUAOB. KakoBbl pa3nuuus Mexay KHUCIOTHBIMH,
OCHOBHBIMH U aM(poTepHbIMH oKcuaamu? [IpuBeauTe npuMepbl KaxJ10ro TUIIA.

Uto Takoe rupoOKCUAbl U KaKOBbI UX OCHOBHbIE XUMHUYECKHE cBoWcTBa? Kak ruapokcubl
B3aMMOJEHCTBYIOT ¢ KACIOTaMU U comisiMu? [IpuBenure npumepsl peaknui.

KakoBbl OCHOBHBIE XapakTEpUCTUKH KHCIOT? OOBSICHUTE, YTO TaKOE CHIIbHBIE U cila0ble
KHCJIOTBI, W MPUBEIUTE MPUMEPHI A1 KaKA0oW Kateropuu. Kak uX CBOICTBa BIMSIOT Ha
MOBEJICHUE B pacTBOpE?

Omnumnre cBoiictBa coneil. Kak oHu o0pa3yloTcs, U Kakue TUIBI PEaKIUid MPUBOAAT K MX
obpazoBanuio? [IpuBenuTe MpUMeps! pa3IMYHBIX COJICH U X TPUMEHEHHUS.

KakoBbl OCHOBHBIE OTIMYMSA MEXJIYy HEOPraHMYECKMMHM U OPraHM4YeCKUMH KHCIOTaMu?
[IpuBeaure mnpuMepsl HEOPraHMYECKUX KHUCIOT M O0OCyAuTEe HX HCIOIb30BaHUE B
IIPOMBILIICHHOCTH U OBITY.

Pa3znea 4. CTpoeHue U CBOIiCTBA OPraHN4YeCcKUX BellecTB
Tema 4.1. Knaccupukanusi, cTpoeHre 1 HOMEHKJIATYPA OPraHUYeCKHX BellecTB
UYro Takoe opraHuYecKre BEIIeCTBA H KaKHE HJIEMEHThI OHH 0OBIUHO cojiepxKat?
OnuIINTE OCHOBHBIE KIACCHI YIJIIEBOAOPOA0B U NTPUBCAUTC ITPUMCPLI IJId KAXKIO0TO U3 HUX.
KakoBBI OCHOBHBIEC OTIAYHS MCXKY aJlIkaHaMH, aJIKCHAMU U aJIKKHAMU?
Uro Ttakoe (YHKIMOHAJBHAS TpPYyNIa, W KaKyl0 pOJIb OHAa WIPaeT B OPraHMYECKUX
COEINMHEHUAX ?
OO0bscHUTE, UTO TAKOE N30MEPUs U MPUBEIUTE IPUMEPHI CTPYKTYPHBIX H30MEPOB.
Kak BBl MoOXeTe oOmnpenenuTh, SBISIETCS JM  COEIMHEHHE HACBIIIEHHBIM WU
HEHACBHIIIEHHBIM?
Yo Takoe rOMOJIOTH, U KAKOBBI X OCHOBHBIE XapaKTEPUCTHKU?
KakoBa o0mas ¢opmyna aas aqkaHOB, M KaK OHA M3MEHSAETCS JUI JPYTrUX KIAccoB
YTJIEBOJOPOAOB?
Onumure mpouecc HOMEHKIATypbl pa3BETBICHHBIX ajkaHoOB. Kak Bbl ompenensere
OCHOBHYIO II€TIh?
UTto Takoe CIUPTHI U KAKOBBI MX OCHOBHBIC (PU3MUECKHE M XUMHUUECKHE CBOMCTBA?
KaxoBbl 0cOOEHHOCTH CTpOEHHUS apoMaTuieckux coenuuenuii? [Ipusenure npumep.
Urto Takoe kapOOKCHIIbHAS TPYMIa U B KAKMX COCIMHEHUSIX OHa BCTpevaercs?
OOBsicHHTE, YTO TAKOE MOJIMMEPH3ALMA U KaK OHA CBsI3aHa C OPraHMYECKUMH BELIECTBAMHU.
KakoBbl OCHOBHEBIE MCTOABI TOJIYUCHUSA OpPTraHUYCCKUX BCHICCTB B na60paTopHH?
[IpuBenuTe mpUMeEpBI.
[ToueMy Ba)kHO 3HAaTh HOMEHKJIATYypy OpraHMYecKHX BeliecTB B xumuu? Kak 310 momoraer



16.

17.

18.

19.

20.

B U3YYEHHUH JPYIHX TEM?

Uro Takoe >upsl W KakoBa uX oOmias ¢opmyna? KakoBel MX OCHOBHBIE CBOICTBa U
IpUMeHeHue?

Onumure, YTO TaKoe aubJerujipl U KeTOHbl. KakoBbl HMX OTIMYHS U TPUMEpPHI
WCIIOJIB30BaHHUS?

KakoBbl OCHOBHBIE METOJBI aHAM3a OpPraHUYECKUX coenauHeHui? Kakue mpubopsl u
TEXHUKU UCTIONB3YIOTCS IS MX UACHTU(UKAIH?

OObscHUTE, YTO TaKOe peaklus 3aMElIeHHs M KaKhe THIBI PEeaKiuil MPOUCXOIAIT B
opranuueckoi xumun? IlpuBenure npumepsl.

UYro Takoe opraHnvecKkue KMCIOThl U Kak OHU Kiaccupuupyrorea? [Ipusenute npumeps! u
ONUIINTE UX CBOWCTBA.

Tema 4.2. CBoiicTBa OpraHMYeCcKUuX coeIMHEeHUI

AN

- = Y A

12.
13.
14.

15.

16.
17.
18.
19.
20.

Uro Takoe opraHM4eCcKHe COeIMHEHUS U KAKOBbI UX OCHOBHBIE XapaKTEPUCTUKU?

Kakoe 3HaueHne umeer yriepoj B OpraHM4ecKol XuMHUM ?

B uewm 3akiioyaeTcs pa3HuIla MEX]Ty HACHIIIEHHBIMH U HEHACBIIICHHBIMU YTJIEBOJOPOIaMuU?
KaxoBbl OCHOBHBIE THUITBI H30MEPOB, BCTPEUAIOIIUXCSA B OPraHUYECKUX COSTUHEHUIX?
OOmBsicHuTE, yTO Takoe (PYHKIMOHAJIbHAS IPYIIIA U IPUBEIUTE IPUMEPHI.

KakoBbl (pu3nueckue CBONCTBA ajKaHOB M KAaK OHM HM3MEHSIOTCS C YBEJIWYCHHUEM JITMHBI
yIaepoaAHON nenu?

Kakwue ¢akTops! BIUAIOT HA pACTBOPUMOCTh OPTaHUYECKUX COCTUHEHUH B BOJE?

KaxkoBa posib BOJOpOAHBIX CBSA3EH B CBOMCTBAX CIIUPTOB?

B uewm 3akirouyaetcs pa3Hula B peaKIIMOHHOM CITIOCOOHOCTH AJIKEHOB U aJIKaHOB?

. UTo Takoe apoMaTUUYECKHE COCIMHEHUS U KaKHe Y HUX XapaKTepHbIe CBOMCTBA?
.Kak Ttemmeparypa mnnaBieHMs W KWUIIEHUS OPTaHMYECKUX COCAMHEHHMH CBfA3aHa C UX

CTPYKTypoOi1?

OOBsicHHUTE, UTO TAKOE ONTUYECKAsk aKTUBHOCTh U KaK OHA CBS3aHA C XMPAIBbHOCTHIO.
KakoBbI OCHOBHBIE CTIOCOOBI MTOTYUYEHHUSI OPraHUUECKUX COCTUHEHUH?

Uro Takoe KHUCIOTHO-OCHOBHBIE CBOICTBAa OpPraHMYECKMX COEAVMHEHHH M KaK OHHU
OTIpENIETISIOTCS?

Kak Bnusitor snexkTpoHHBIE 3(Q¢eKThl (MHIYKTUBHBIM M pE30HAHCHBIN) Ha CBOICTBa
OpraHNYeCKUX MOJIEKYJ?

Kakue MeTozp! aHanu3a HCHOIb3YI0TCA AJIS U3YyUeHHs CBOMCTB OPraHUUECKUX COCTUHEHNH?
KakoBbl OCHOBHBIE peaKIiH, XapaKTepHbIe 17151 KApOOHOBBIX KUCIOT?

OOmbsicHHTE, KaK TUAPOTESHU3AIMS BIMSIET Ha CBOMCTBAa HEHACBILICHHBIX YTJIEBOIOPOJIOB.
Kakue ¢pakTops! BIUAIOT Ha CTAOUIBHOCTh KAPOOKATHOHOB U KapOaHHOHOB?

KakoBbl 3KOJIOrMYECKHE MOCIEACTBUSI MCIONb30BaHUSI OPraHUYECKUX COEAMHEHUN B
MIPOMBIIITIEHHOCTH?

Tema 4.3. I/I)]eHTI/[(l)I/IKaIII/Iﬂ OpraHnveCKux BeE€UIECTB, HX 3HAYCHUC U NPUMCHCHHE B

OBITOBOM ¥ MPOU3BOJACTBEHHOM 1eATEJILHOCTH YeJI0BeKa

1.

Kakue MeTompl MCHONB3YHOTCSA IS WIACHTU(UKAIMM OPraHUYeCKHX BEIIECTB B
nabopaTopHoi npakTuke? ONUIIUTE KX OCHOBHBIC TPUHITUIIBI.

Kakoe 3HaueHne UMEIOT OpraHMYecKrue pacTBOPUTEIH B OBITOBOM XMMHH U MPOU3BOACTBE?
[IpuBenute npuMepsl KX TPUMEHEHUSI.

B uem 3akimouaeTcsi poiib YrIEBOJOB, KUPOB M OCJIIKOB KaK OPraHMYECKUX BEIIECTB B
HaIlleM MUTaHUH?

KakoBbl OCHOBHBIE CITOCOOBI TIOJYYEHHUS YKCYCHOW KHCJIOTHI, M T/I€ OHAa HAXOJUT CBOE



NpUMEHEHHE B ObITY?

[ToueMy Ba)kKHO 3HaThb O TOKCMYHOCTH HEKOTOPBIX OpraHudeckux coenuHeHuil? Ilpuseaure
MIPUMEPHI TAKUX COCUHEHUH 1 UX BIUSHUE HA 3/10pOBbE YeNIOBEKa. 6

KakoBbl COBpEMEHHBIE TEHACHIMM B HCIOJIb30BAHMM OPraHMYECKUX BEIIECTB B
9KOJIOTMYECKH YMCTBIX TEXHOJIOTHIX U Ipon3BoACcTBe? [IpuBeauTe npumepsl.

Paznen 5. KuneTtudeckue u TepMOIMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XHMHMYECKHX peaKkuuid

Tema 5.1. CkopocTh XUMHYECKHUX peakiuil. XMMHYECKOe PABHOBECHE

e A o e

10.
11.

12.

Urto Takoe CKOPOCTh XUMHUYECKOM peaklny U Kakue (hakTophl Ha Hee BIUSIIOT?

KakoBa poiib KOHLIEHTpAILlMK PEareHToB B OMPEACIIEHUH CKOPOCTH PeaKIuu?

OOBscHUTE, KaK TEMIIEpATypa BIUSIET HA KHHETUKY XUMUYECKUX PEaKIU.

UTto Takoe KaTaln3aTop, U KaK OH U3MEHSET CKOPOCTh PEAKIINH?

Kak u3zmensieTcst ckopocTh peakiuu npu A00aBIeHUN HUHTHOUTOPOB?

KakoBbI OCHOBHBIE ATalbl MEXaHW3Ma XUMHUECKOW pEaKIu?

Kak M0HO 3KCIEpUMEHTAIBHO ONPEIETUTh CKOPOCTh PEAKIINU?

UTto Takoe SHEpryst AKTUBALIMK U KaK OHA CBSA3aHa CO CKOPOCTBIO PEaKLIMU?

Kakue gakTopsl BIUSIOT HA CKOPOCTh XUMUYECKON PEAKITUH?

Uro Ttakoe TemioBble JIPQPEKTH XUMHUYECKHX peakuuid. DK30- U DHAOTCPMUYECKUE,
peakuuun?

Yro Takoe 00paTUMOCTh XUMUYECKOH peaKiun?

Uro Takoe XUMHUYECKOE pAaBHOBECHME W €ro CMEIIEHHWE MOJ ACHCTBHEM pPa3IUYHBIX
(haxkTopoB?

Hazosure npunnun Jle [laTense.

Pa3znen 6. Iucnepcunbie cucreMbl. PacTBopbl

Tema 6.1. /IucnepcHble cucTeMbl H (PAKTOPBI X YCTOHYHBOCTH

1.
2.

UYro Takoe qucnepcHas cucrema?

Kakue nucnepcHble cucteMbl Bbl 3HaeTe? HazoBUTE M KpaTKO OXapakTEpU3yWTE OCHOBHBIE
TUIIBI JUCTIEPCHBIX CUCTEM (HampuMep, a3pO30JIH, IMYJIbCUH, CYCIIEH3UN).

Yo Takoe KOJIOUJHOE COCTOSIHUE?

OObscHUTE, YTO TaKo€ KOJUIOMIHOE COCTOSHME U KaK OHO CBSI3aHO C JAMCIIEPCHBIMU
CHUCTEMAaMH.

Kakue (akToppl BIMSAIOT Ha YCTOMYMBOCTH JucnepcHbIx cuctem? Ilepeuncnure u
OOBSICHUTE OCHOBHBIE (DAKTOPBI, KOTOPbIE MOTYT BIIMATh Ha YCTOWYMBOCTb AMCIEPCHBIX
cucTeM (HampuMmep, pa3Mep 4acTull, TeMIepaTypa, HaTHuue CTabHIn3aTOPOB).

KakoBa posib MOBEPXHOCTHOTO HATSDKEHUS B YCTOHUMBOCTU 3MyJbcuii? OOBSICHUTE, Kak
MOBEPXHOCTHOE HATSHDKCHUE BIMSACT Ha CTAOMIBHOCTH OMYJIBCHH M Kak €ro MOXHO
U3MEHUTb.

Uro Takoe koaryisuus u Quiokynsauus? OnpenenuTe TEPMUHbL KOAryJsinust U QIoKyIsuus u
OOBSICHUTE, KaK OHH BIIMSIOT HAa YCTOWYMBOCTb JUCIIEPCHBIX CUCTEM.

Tema 6.2. [lonsiTust 0 pacTBopax

1.

Yro Takoe pactBop? OOBSICHHTE, YTO TMPEJACTABISICT COOOH pacTBOp W M3 KaKUX
KOMITOHEHTOB OH COCTOMUT.

Uro Takoe pacTBOPUTENb M pacTBOpeHHOE BemlecTBO? KakoBbl X ponu B 00pa3oBaHUU
pactBopa?
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15.
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17.
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19.
20.

Kaxkoit U3 cnegyromux npuMepoB SIBISIETCS pacTBOPOM: caxap B BOJAE WM IMECOK B Boje?
O6ocHyiiTe CBOI OTBET.

Urto Takoe KoHIIeHTpalus pactBopa? Kak MOXKHO BBIpa3UTh KOHIIEHTPAIUIO?

KakoBbl 0CHOBHBIE CITOCOOBI BBIpXKEHHSI KOHIIEHTpaIuu pacTBOpoB? Ha3zoBuTe HECKOIBKO
METOIOB (HammpuMep, MaccoBast J0JIs, MOJISIpHAsE KOHIICHTPALIHS ).

Uto Takoe HachIEHHBIH pacTBOp? Kak ero MOKHO MOTYyYHUTh?

Uto Takoe nepeHachIeHHbI pacTBOp? KakoBbl €ro CBONCTBA M KaK €r0 MOKHO MOJYy4YUTh?
Kak Temnepatypa Biuser Ha pacTBOpUMOCTH BetmiecTB? [IpuBennTte mpuMepsl.

UT0 Takoe 31EKTPOJIUTHI U HEANIEKTPOIUTHI? B ueM pazHuiia Mexy HUMU?

. KakoBbI 0cHOBHBIE (PAKTOPBI, BIUSIOIINE Ha CKOPOCTh pacTBopeHusa? HazoBure xots Ob1 Tpu

dakropa.

. Uro Takoe ocMoc? OOBSACHUTE, KaK 3TOT MPOLIECC CBA3aH C PaCTBOPaMH.
12.

KakoBbl ocHOBHBIE cBOicTBa pacTBOpoB? Ha3z0BUTE HECKOIBKO CBOMCTB, KOTOpHIE
OTJIIMYAIOT PACTBOPBI OT YUCTBIX BEILECTB.

. Uro Takoe komonHele pacTBopsl? [IpuBennuTe npuMepsl KOJUIOMIHBIX CUCTEM.
14.

Kak MOXXHO OTIENUTh PacCTBOPEHHOE BeLIeCTBO OT pacTBopa? HazoBuTe MeTOABI, KOTOPHIE
MOTYT OBbITh UCIOJB30BAHBI I ITOH LIETH.

UYro Takoe pH pactBopa? Kak pH BiusieT Ha cBoiicTBa pacTBOpPOB?

KakoBo 3nauenue pH B Ouonornueckux cucremax? IloueMy BaxHO MOAIEP)KUBATH
onpezeneHHbld ypoBeHb pH B opranuzme?

Urto Takoe KUCIOTHO-EeT0uHoM Oananc? Kak oH cBsi3aH ¢ pactBopamu?

[IpuBeaute npumepbl KUCIOT U OCHOBAHUN, KOTOpPble MOTYT OOpa3oBBIBATH PaCTBOPHI.
Ha3zoBure xoTst 661 IO OTHOMY NPUMEPY AJIS KQXKJOU KaTEerOpUH.

KakoBbI mpakTHyeckre MpUMEHEHHs PACTBOPOB B MOBCETHEBHOM JKU3HU?

IIpuBeauTe HECKOJIBKO IPUMEPOB, II€ PACTBOPBI UCIIOJIB3YIOTCA.

Pa3nes 7. KauecTBeHHbIE peakuy 00HAPYKeHUsS] OPTAaHUYECKUX U HEOPTaHUYeCKUX
BelIeCTB

Tema 7.1. O0HapyKeHUE HEOPTAHUYECKHUX KATHOHOB M AHHOHOB

1.
2.

Uro Takoe KaTHOHBI U aHUOHBI? [IpuBeaUTE MPUMEPHI KaXKI0TO U3 HUX.

Kaxue meToap! ucnonb3yroTcest A1 0OHapyKeHUsI KaTHOHOB B pacTBope? ONUIIUTE OJUH U3
HUX.

KakoBbl OCHOBHBIC pEaKTHBBI I OIpeaesieHus MOHOB cepedpa (Agt) B pactBope? Kak
MIPOXO/UT peaKius?

OOmpsicHHUTE, KAK MOKHO OOHAapY>KUTh MOHBI Kanblus (Ca**) B pactBope. Kakue usmenenus
MIPOUCXOJIAT NPH J0OABICHUHU pEaKTHBA?

KakoBbl xapakTepHble PHU3HAKK peaklnu ¢ aHHOHOM cyibdara (SO4?7)? Kakoli peakTus
WCTIOJB3YETCS ISl €0 OOHAPYKEHHS?

Uro Takoe KayecTBEHHbIM aHaIM3 M KaK OH [pUMEHseTcss [ OOHapyXeHHs
HEOpPraHWYeCKUX MOHOB?

Kak moxHo omnpenenuts Hamuuue xnopunoB (Cl7) B pactBope? OnuiuuTe mnpouecc u
YKa)KuTe HabJI0JaeMble H3MEHEHMUS.

Kakue MeToJpl MOKHO HCIOIB30BaTh Uil OOHapyKEeHUs aHHMOHOB kKapOonaToB (CO327)?
KaxoBbl npu3Haku 3To# peakuuu?

KakoBo 3HaueHHE UCII0JIb30BAHMS UHAUKATOPOB B KAUECTBEHHOM aHAJIN3€ HEOPTaHUYECKUX
KaTHOHOB U aHMoHOB? [IpuBenuTe NpUMep UHIUKATOPA U €r0 IPUMEHEHUS.



10. O6BsicHUTE, KaK MTPOUCXOIUT B3aUMOICHCTBUE Mexk Ty KaTuoHaMu Meau (Cu?*) u aHmoHaMu
runapokcuaa (OH™). Kakoit mpoaykT oOpa3yercst 1 Kak ero MOXXHO HJIeHTHU()UIIIpOBaTh?
Tema 7.2. O0Hapy:KeHHe OPraHUYECKUX BelleCTB OTAEJbHbIX KJIACCOB € MCNOJb30BAHUEM

Ka4eCTBeHHbIX peakuuii

1. Yro Takoe KauyeCTBEHHbIE PEAKLIUN B Opranndecko xumnn? KakoBa ux oCHOBHas 1ieib?

2. Kak MOXHO ompenenuTh HaJIMYWE ankaHoB B oOpasme? Kakue peakuum W WHIMKATOPHI
UCIOJIB3YIOTCSA U1 9TOro?

3. OnMummuTe KayeCTBEHHYIO pEaKkLMI0 Ha OIpefelieHue ankeHoB. Kakue u3MeHEHUs
MIPOUCXOJIAT B pe3yJIbTaTe peakluu ¢ OGpomMom?

4. KaxoBbl XapaKkTepHble IPU3HAKH PEAKLMU Ha OOHApy>KeHHE CHUPTOB? YKAXKUTE PEaKTHB U
OKUJaeMblI€ PE3YJIbTaThI.

5. Kak MoxHO BbIsIBUTH Hanmuuue kapOokcuibHOM rpynnel (-COOH) B opranuueckom
BemecTBe? ONUIIUTE OHY U3 PEaKIUil, KOTOpas 3TO JEMOHCTPUPYET.

6. Uro Takoe ¢eHoNBl, W KaK MOXHO HX OOHapyXuTh B pactBope? Kakue peakTuBbl
HCTOJIb3YIOTCS JAJIs 3TOU 1eNH?

7. KakoBbl MeTObI OOHAPYKEHUSI AMUHOB B OPraHMYECKUX coeAnHeHMUsX? ONMUIInTe OIHY U3
peakuuii ¥ ee pe3yJIbTaThl.

8. Kak mpoucxoguT KadeCTBEHHOE OIpEIE/ICHUE KETOHOB? YKaKUTE€ PEAKTUB W ONMILUTE
Ha0JI01aeMble U3MEHEHHUS.

9. Kak MOXHO OTJIMYUTh aJbAETUIbl OT KETOHOB C ITOMOIIBIO0 KAaUeCTBEHHbIX peakuuii? Kakoit
TECT UCHOIb3YETCs JUIsl 3TOM Leau?

10. Yto Takoe TecT Ha HajduM4ue HUTPO(PEHOJIOB, U Kak OH mpoBoauTcs? Kakwe m3meHeHUs
MO’KHO HaOJII01aTh NPH MOJIOKUTEIILHOM pe3yibTaTe?

KpuTtepun onieHMBaHHus YCTHOIO 0TBETa 00y4aroIIerocst

OT1meTka «5» (0TJIMYHO):

- OTBET MOJHBIA U MPaBUIIbHBIN HA OCHOBAHUM U3YUYEHHBIX TEOPHIl;

- MaTepual U3JI0KEeH B ONPEEICHHON JJOTUYECKON MOCIIEI0BATEIbHOCTH, IUTEPATyPHBIM

SI3BIKOM;

- OTBET CaMOCTOSATEIbHBII.

OTtBet «4» (X0pomuo):

- OTBET IOJIHBIN ¥ IPaBUJIbHBIM HA CHOBAHUM U3YUYEHHBIX TEOPHIl;

- Marepual M3JO0KEH B ONPENENEHHOM JIOTMYECKOM IMOCJIEN0BATENbHOCTH, IIPH
STOMJIOMYIICHBI JIBe-TPU HECYIIECTBEHHbIC OIIMOKU, HCIPABICHHBIE MO TPEeOOBaAHUIO
MpPEernoiaBaTess.

O1meTka «3» (YA10BIE€TBOPUTEIBHO):

- OTBET TOJIHBI, HO TMPHU OBTOM JOMYyIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET
HEIIOJIHBIN, HCCBS3HBIM.

OTmeTKa «2» (HeyA0BJIETBOPUTEIbHO):

- IpU OTBeTe OOHApPY)KEHO HEMOHMMAaHHWE YYallUMCS OCHOBHOTO  COJIEpXaHHs
ydyeOHOromMarepuaia Win JOMyIIeHbl CYyIIeCTBEHHbIE OIIMOKHU, KOTOPhIE 00yUaIOLIUIics He
MO>KET UCIPAaBUTh MPUHABOALIMX BOIPOCAX MPENoJaBarTess, OTCYTCTBUE OTBETA

2.2. Bonipocs! Aj1l NHCBMEHHBIX ONPOCOB
Pa3nea 1. OcHOBBI CTPOCHHUS BelleCTBa



Tema 1.1.CTpoeHne aTOMOB XMMHYECKHX 3JIEMEHTOB U NNPHPOJa XUMHYECKOIl CBA3H

e A U

9.

CKoOJIbKO MOJIEKYJ BOJIOPOJIa COIePKUTCS B 1 MoJib Bojopoaa?

Kaxkoe xonnuectBo BemectBa cocrapisier 94 mr vutpara meau (1) Cu(NOs3), ?
Kakoii 06beM 3aliMyT Ipu HOPMAJIBHBIX YCIOBUSAX 3T Bogopoaa?

Ompenenure maccy 0,25 MO CEPHOM KUCITOTHI.

Cxonbko OyayT Becuth 12 * 10%* monekyn xnopa?

Omnpenenure Maccy 2 MOJIb BEIIECTBA KUCIOPOIa.

Kakoii 06beM 3aliMyT npu H. y. 161 Kucinopoaa?

Kakoe konmuectBo BemectBa coctapmsieT 40 r cynbdarta xene3a(lll) Fe »(SOy4 )5?
Kakoit 06beM 6y ayT uMeth 9*10**Monekys kuciaopona?

10. Kakoe xonnuectBo BemecTBa coctasisieT 80 r okcuaa menu (II)CuO?

1.

Kakoii 06beM 3aiimyT 9*10%3 Monexyn kucinopona?

12. Kakoe xommuectBo BemiecTBa coctasisieT 490 r dpochopnoiikuciaorsr H;PO,4?
Tema 1.2. Ilepuoanuecknii 3axoH u tadiuua /.. MenjaesieeBa

1.

10.

11.

12.

13

14.

15.
16.
17.
18.

JlaTb XapaKTEepUCTUKYy XHUMHUYECKOro »3jeMeHTa mo ero mnojoxenutro [ICXD . N.
Menneneena Nel6.

JlaTb XapaKTepUCTHUKY XUMHUYECKOro 3jeMeHTa no ero nojoxeHuto IICXD JI. U.
Menneneena Nel2.

3anucarh 3JICKTPOHHYIO (GOpMYIly U JIIEKTPOHHO-TpapUUecKoe H300paKeHHE SJIEMEHTA,
yKa3arb ceMencTBO Ne23.

3anucaTh SJEKTPOHHYIO (HOPMYIy U BJICKTPOHHO-TpaPUUIECKOe H300paKEHHE JJIEMEHTA,
yka3zaTb ceMencTBo Ne30.

B xakoM nopsiike Oy 1y T 3anoJIHATHCS oypoBHH? 6s, 4p, 4d, 5s, 4s, 5p.

B kaxom nopsinke OynyT 3anoiHsAThCs mogypoBau? 4s, 3p, 4d, Ss, 4p, 3d.

VY kakoro s3neMeHTa CHIIbHEe BhIpakeHa HeMeTaTUYHOCTh: a) Li umu Rb 6) K wnu Ca Jlats
00OCHOBAHHBIN OTBET.

VY Kakoro sjeMeHTa CuiibHee BhIpakeHa HemeTaimnuHocTh: a) O unu C. 6) P wnmum As. Jlath
00OCHOBAHHBII OTBET.

Ha xaxkom ocHoBanmm ciienyromue 3neMeHTsl Cl m Mn pacrosio)KeHbl B OJTHOW TPyTIIe
[Tepuonnueckoit cucrembl xumuyeckux snemeHTtoB J[.MI. MeHneneeBa, HO B pa3HBIX
noarpymnmax?

Ha xakom ocHoBanuu crienytomue sneMeHTsl S U Cr pacmojioKeHbl B OJHOM Tpymme
[Iepuonnueckon cucremsl xumuyeckux snemeHtoB J[.MI. MenneneeBa, HO B pa3HBIX
noarpynnax?

Onpexnenure Tvn XuMu4eckoil cesi3u B coeaunenusix: K,O, Ca, NHs, SO,, CuSO,4, HBr, Fe,
I, CO..

Omnpenenure Tin XUMUYEeCKoi cBsi3u B coenunenusx: ALHs, SeO,, Ca, N,, CaBr, H,SOs,
LiNO;, C,H,, SO,.

. Onpenenure TMI XUMHUYECKOU CBsi3M B coenuHeHmsx: Si0,, HI, K,COs;, Mg, O,, KCI, Na,

Ba(OH),, HCI.

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

CocraBbTe cxemy oOpazoBanus Monekynsl: NaF, H,S.

CocraBbTe cxemy obpazoBanus moinekynbl: HF, Na,O.

CocraBbTe cxemy obpaszoBanus moJekybl: PH; MgS.

CocraBbTe cxeMy oOpa3zoBanus mojiekyisl: HF, Na,O.



19.

20.

21.

22.

23.
24.

Ornpenenure cTeneHn OKUCIeHUs neMeHToB B coequHenusax: HPO;, KH, Hy, MgzN,, ZnO ,
CaSO0s, S, H; SO4, KNOs.

Ormpenenure CTETIEHH OKHUCICHHUS 3JeMeHTOB B coenuHeHusx: P20s, PH;, HCIO4, Br,,
MgCl,, Na,S0s3, K, Fe,O;, NaH.

Omnpenenure CTENEHU OKHMCIEHHSA 1eMEHTOB B coeauHeHusx MgCO; H,SOs; Ba(OH),
CUF2A1F3 MgBI‘Z COC&(NO3)2 CU(OH)z

Ompenenure CTENeHW OKUCICHHUS 37eMeHTOB B coeawHeHUsX AlS;, K3N, Cl,0s, NyOs.
FCCIZ, CU(OH)CI, H2803, Na2CO3, AI4C3.

JlaliTe onpeneneHie MOHHOM CBA3U.

JlaliTe onpeneneHue KOBaJICHTHOU CBSI3H.

Paznen 2. XuMuueckue peakuuu

Tema 2.1. Tunbl XMuMHUYECKHX peakuui

1.

10.

11.

12.

Knaccudumupyiite XuMHUYECKyl0 peaknuio (THN  PEaKIUH,BbIACICHUE/TIOTJIONEHNE
TEIUIOTHI, OJIHOPOJAHOCTBH/HEOJTHOPOIHOCTD CUCTEMBI, 00paTUMOCTh peakuuu,
KaTaJIMTUYECKasl/HeKaTaIuTUIecKas, OBP/ HE OBP (mokazarts, MPOCTaBUB
crenennokucaeHus ).C(r.) + 2N,0O(r.) = CO(r.) + 2Ny(1.).

Knaccudumupyiite = XUMHUYECKYI0 peakuUuio (TUI  PEaKLUU,BblEICHHE/TIOTIOIICHUE
TEIUIOTHI, OJTHOPOJTHOCTH/HEOTHOPOTHOCTh CUCTEMBI, 00paTUMOCTb peaxkuuu,
KaTanuTudeckas/Hekatanutuueckas, OBP/ we  OBP  (mokaszath,  mpocTaBUB
crenennokucnenus).CHy(r.) + 4S(k.) <=>CS,(r.) + 2H,S(1.) + Q.

Knaccuumupyiite XuMHUYECKYyI0 peaknuio (THN  PeaKIyu,BbIACIICHUE/TIOTJIONIEHNE
TEIUIOTHI, OJIHOPOJHOCTh/HEOJTHOPOIHOCTD CUCTEMBI, 00paTUMOCTh peakuuu,
KaTaJIMTUYECKas/HeKaTaIuTUIecKas, OBP/  me OBP (mokasarts, MPOCTABUB
creneHnokucienus).lr(r.) + 5SCO,(r.) <=> [,05(T.) + 5CO(T.) — Q.

Knaccudumupyiite  XUMHUYECKyl0  peakluio (TUI  PEaKLWu,BblJeNICHHE/TIOTIOIEHNE
TEIUIOTHI, OJTHOPOJTHOCTH/HEOTHOPOTHOCTh CUCTEMBI, 00paTUMOCTb peaxkuuu,
KaTanuTuueckas/Hekatanutuueckas, OBP/ we  OBP  (mokaszath,  mpocTaBUB
creneHnokucieHus ). Ny(r.) + Oy(1.) = 2NO(r.) - 90 xJx

Temmeparypubiii ko3 dunmenT peakuuu paBeH 3,2. Ha ckompKorpamycoB HY)KHO
YBEJIMUYUTH TEMIIEPATypy, YTOOBI CKOPOCThpeaKnK yBenuuuiach B 104,86 paza?

Bo ckonbko pa3 yBenmu4IUTCsS CKOPOCTh XMMHUYECKOM peaklUy MPUIIOBBIIIEHUH TeMIIepaTyphl
ot 10 o 600 C, ecnu TemnepaTypHbIHKOI(PPUITHESHT paBeH 2.

TemnepatypHslii K03QPUITMEHT peakiuu paBeH 2,5. Bo ckoiabKkopa3 yMEHBIIUTCS CKOPOCTh
peaxIy Ipy NOHM)KEHUH TemnepaTypbiHa 30 rpaaycoB Henbcusi?

Bo ckosbko pa3 yBeIUYUTCS CKOPOCTh XMMHUYECKOHN peaKLMK IPUIIOBBIIIEHUN TEMIIEPATYPBI
ot 20 o 700 C, ecniu TemnepatypHbliikoddduiiueHT pasen 2.

Omnpenenure, Kak USMEHUTCS CKOpocTh xuMHuueckoi peakinn2CO(T) + Oy(r) = 2CO,(r) npu
YBEJIMUYEHUU KOHIIEHTPAILIMMUCXOIHBIX BEUIECTB B 3 pasa.

Kak m3menurcs ckopocts peakuuu 2NO + O, = 2NO,, ecnuyBeIMunTh KOHIEHTpauo NO
B 3 paza?

Omnpenenure, Kak U3MEHUTCS CKOPOCTh XuMudeckoil peakuuu2NO(r) + O(r) = 2NO,(T)
IIPU YBEJIMYEHUH KOHIIEHTPALIMUUCXOIHBIX BELIECTB B 4 pasa.

Bo ckoibpKO pa3 M3MEHUTCS CKOPOCTh peakIMM MpsIMOil MOOpaTHOM peakiuu B CHCTEME:
2S50;(1)+ Oy(r) = 2S05(r) + QEcnu 06bem ra3oBoii cMecH YMEHBIIUTD B TP pa3a’?

Tema 2.2. DileKTpoIUTHYECKAS JUCCOLUALNS U MOHHBII 00MeH



Kakyto maccy comu u 00beM BOJIbI HEOOX0IUMO B34Th amsinpurotoienus S0r 0,5 %-Horo
pacTBOpa XJIOpUAA HATPHUSL.

Kakyio maccy comu u 00beM BOJBI HEOOXOAWMO B3sTh JuisnpuroroBieHust 60r 9%-Horo
pacTBopa YKCYCHOM KHCIIOTHI?

Kaxkyro maccy conmu u o0beM BOABI HEOOXOIUMO B3SITh JisimpuroToBieHus 70r 2 %-nHoro
pactBopa conu?

Kakyro maccy conmu u o0beM BOABI HEOOXOIUMO B3Th JuismpuroToBieHus 40r 4 %-noro
pacTBopa COJISTHOW KUCIIOTHI.

K 150r 20%-n0ro pactBopa cosstHoN kucioTs! npuiniau 200 MaBoabl. KakoBo npoueHTHOE
COJIep’KaHuE COJISTHOW KUCIIOTHI BO BHOBBIIOJIyYEHHOM pacTBope?

K 90r 6 %-noro pactBopa noBapeHHoi cosin npuwinian 200 muBoasl. KakoBo npoleHTHOe
coJiep’KaHue TIOBAPEHHOW COJIM BO BHOBBIIOITYYEHHOM pacTBOpe?

K 200r 40 %-Horo pactBopa cepHoi KucaOThl nmpuimin 80 miBoabl. KakoBo mpoleHTHOe
COIep>KaHUE CEPHOM KUCIOTHI BO BHOBBIIOJYYEHHOM pacTBope?

K 140r 15 %-noro pactBopa caxapa aoauwnu 160 mit Boasl. KakoBO poLIeHTHOE coiepKaHue
caxapa BO BHOBb IIOJTly4eHHOMpacTBOpe?

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

Tema 3.1. Kinaccuduxanusi, HOMEHKJIATypa U CTPOeHHEe HEOPraHM4YeCKHX BellecTB

1.

K kakum kilaccam HeopraHWyeckux coenuHeHmit oTHocsTcs BemectBa: Cr(OH);, HBr,
Na3;POy4, SO,, (Cu(OH),, U,0,K,Si10;, LiOH, H,CO3? HazoBute ux.

K kakum kjaccaM HeOpraHWYECKHX coelIMHEeHHMH oTHocsaTcs BemectBa: CaCl,, LiO, CO,
Al(OH);, HF, FeCO;, Ba(OH),, Cl,07, H;PO4? HazoBuTte ux.

K kakum kimaccam HEOpraHMYECKHUX coeAuHeHui oTHocsTcs BemectBa: CaCl,, Li,O, CO,
Al(OH)3, HF, FeCOs3, Ba(OH),, Cl,07, H;PO,4? HazoBure ux.

K kakum kiaccaM HeopraHWYeCKHUX coequHeHuW oTHocsTcsa BemiectBa: Mg(OH),, V,0s,
CO,, Li,COs3, H,SO3, Fe(OH);, Al,S;, HS105? HazoBute ux.

CocraBpTe ypaBHEHHUS XHMHYECKHUX pPEaKIUA B MOJICKYJSIPHOM, IIOJHOM HWOHHOM U
COKpaIIeHHOM HOHHOM BHUJIE:

Nazs + Zl’lClz =

Al(OH); + HCl =

Ca(OH)2 +CO, =

KOH + H2S04 =

HasoBute npoayKThl peakium.

CocraBbTe ypaBHEHHUSI XHMHUYECKHUX pEaKIUid B MOJICKYJSIPHOM, IIOJHOM HWOHHOM U
COKpAaIIeHHOM MOHHOM BHUJIE:

N32CO3 + BaClz =

N32C03 + HNO3 =

KOH + SO3 =

CaO + HzSO4 =

HasoBurenpoayKrelpeakiuu.

CocraBbTe ypaBHEHHUSI XMMHUYECKUX pEaKlIUid B MOJIEKYJSIPHOM, IIOJHOM HWOHHOM U
COKpAaIIeHHOM MOHHOM BHUJIE:

K,CO; + CaCl, =

Ca(OH)z + H3PO4 =

NaOH + CO, =



Fe(OH), + HCl =

Ha3oBute npoayKThl peakium.

CocTtaBpTe ypaBHEHUS XUMHYECKHMX pEaKIUd B MOJIEKYJISPHOM, IOJHOM HOHHOM U
COKpAaIlleHHOM HOHHOM BHJIE:

BaCl, + Na,SO,4 =

Ba(OH)2 + st =

LiOH + SO; =

CUCQ + KOH =

HasoBurenpoayKkreipeakiuu.

Tema 3.2. PuU3UKO-XMMHYECKHE CBOHCTBA HEOPTAHMYECKHUX BeleCTB

1.

el A

Hamumure ypaBHEHUsT peakiuid, MPU MOMOIIHA KOTOPBIX MOYKHO OCYIIIECTBUTH CJICIYIONINE
npesparmieHus: C — CO, — CaCO; — CaCl, — Ca(NO3), — CaCOs.

Hanummure ypaBHeHUs peakiuil, Mpyu MOMOIIM KOTOPBIX MOXKHO OCYIIECTBUTH CJEIYIOIIHE
npespamieHus: Fe — FeCl; — Fe(OH); — Fe,O; — Fey(S04)s.

Hanummure ypaBHeHUs peakiuil, Mpu MOMOIIM KOTOPHIX MOXKHO OCYIIECTBUTH CIEIYIOIIHE
npespanieHus: NO, — HNO3; — Zn(NO;), — O,

Hanummure ypaBHEHUs peakiuil, MPU MOMOIIHM KOTOPBIX MOYKHO OCYIIECTBHUTH CJICIYIOIIHE
npespainieHusi: Ny — NO — NO,— HNO;— Ca(NOs),

CocraButh He 00Jiee MMATH YPaBHEHUN PEAKIINM, XapaKTEPU3YIOIINX CBONCTBA CEPHI.
CocraBuTh He 00JIee MMATH YPaBHEHUN PEaKIIMi, XapaKTEPU3YIONIUX CBOMCTBA a30Ta.
CoctaBuTh He OoJiee MATH ypaBHEHUN PEaKIlHii, XapaKTepU3yIOIINX CBOMCTBA Oapus.
CocTaBuTh He OoJiee MIATH YPaBHEHUN PEaKIINii, XapaKTepU3YIOIINX CBOMCTBA METH.

Pasnen 4. CtpoeHue u CBOWCTBA OPraHN4YeCKUX BellecTB
Tema 4.1. Knaccupukanusi, crpoeHre 1 HOMEHKJIATYPa OPraHU4ecKUX BellecTB
CocraBbTe CTpYKTypHBIE (POPMYITBI H30MEPOB, UMEIOIINX MOJIEKYISIpHYI0 hopmyiy CeH 4
CocTtaBbTe CTpYKTYpHBIE (POPMYJIBI H30MEPOB, UMEIOLIUX MOJIEKYJIsIpHYIO (hopmyity C;H g
HazoBute coenunenusi, Gopmyinbl KOTOPBIX

a) CH3;-CH,-CHj3; 1) CH,=C=CH-CHj3;
6) CH;-CH(CH;)-CHj; ¢) CH;-CH(OH)- CH,-CHs;
B) CH3—CHCI—CH3; )K) CH3—CH2-COOH

F)CHzZCH-CH3;

HazoBure coenunenust, GopMynbl KOTOPBIX
a) CH3-CH3;

0) CH2= CH2;

B) CH3-CH20H;

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

n) H-COOH

e) CH3-CH2-CH2 COOH;

x) CH2CI- CH2CI.



5. Hamummure cTpykTypHBIE (OPMYIIBI BEIIECTB, HA3BAHUS KOTOPBIX:

a) MeHTaH, 0) 2-MEeTHITIEHTaH, B)IIEHTeH- 1, ') MeHTuH-1, 1) IeHTaHo-1, €) IeHTaHalb,
6. Hamwmmute cTpyKTYpHBIE (DOPMYJIIBI BEIIECTB, HA3BaHUS KOTOPHIX:

a) H.0yTaH; 0) 2-MeTunOyTaH; B) OyTeH-2; r) OyTuH-1; 1) OyTraHamnsb; €) OyraHou-2;
7. Hanuimute cTpyKTypHBIE GOPMYJIIBI COEAMHEHUN MO0 UX HA3BAHUSM:

a) 4,4 — TUMETUJITETITaH,

0) 2,2,3,4,4,5,5 — rentameTu1 — 3 — U30NPONIIIOKTAH;

B) 2 — MeThJI — 3,3 — IMATUIITENTAH;

r) 1,4 — nuxnop — 2 — meTui — 4 — OyTHIIACKaH.
8. Hamummure cTpykTypHBIE GOPMYIBI COSTUHEHUH TI0 UX HA3BAHUSIM:

a) 4,4 — TMMETUIITEIITaH,

0) 2,2,3,4,4,5,5 — rentaMeTIIT — 3 — U30NPOITUIOKTAH;

B) 2 — MeTuia — 3,3 — AMATUWITEIITaH;

r) 1,4 — quxsop — 2 — meTwi1 — 4 — OyTUIIACKaH

Kpurepun onieHKH NHCbMEHHBIX OTBETOB

5» «oram4yHO» - B paboTe naH IMOJHBIMA, pPa3BEpHYThIH OTBET Ha IIOCTABJICHHBIC
Bonpockl.M3noxkeHne 3HaHWM B MUCBMEHHOW (hopMe IOJIHOE, CUCTEMHOE B COOTBETCTBHM C
TpeOoBaHUAMUYYeOHOH TMporpamMmbl. 3HaHue 00 0OBEKTe JeMOHCTpHpyeTcss Ha (oHe
NOHMMAaHHUS €ro BCHUCTEME JAHHOM HAayKM M MEXAMCLUUIUIMHAPHBIX CcBA3ei. OTBET WH3II0KEH
JUTEPATYPHBIMA3BIKOM C UCIOJIb30BAHUEM HAYUHON TEPMUHOJIOTHU.

«4» «xopomo» - B padOTe JaH IMOJIHBIM, pa3BepHYTHIH OTBET HA IOCTaBJICHHBIN
BONPOC,I0Ka3aHO YMEHHE BBIJICIUTh CYIIECTBEHHbIE U HECYIIECTBEHHbIE MpPHU3HAKU.
Nmeromuecs: yoOyuaromerocss 3HaHUsI COOTBETCTBYIOT MHUHMMalIbHOMY OOBEMY COJEpIKaHUS
NpeIMETHOUMOATOTOBKH. M310keHne 3HaHWN B NMHUCBMEHHON (opMe MOJIHOE, CUCTEMHOE B
COOTBETCTBUM CTpEOOBaHUSIMU y4eOHOH MporpamMmbl. Bo3MOXHBI HECylleCTBEHHBIE OIIMOKH B
(dopmynrpoBkax.OTBET JOTHUEH, U3JI0KEH JTUTEPATYPHBIM S3BIKOM C HCIIOJIb30BAaHHUEM HAayYHOU
TEPMHHOJIOTHH.

«3» «yA0BJIETBOPUTEJIbHO» - JIaH HEJOCTATOYHO MOJIHBIH M HEJOCTaTOUYHO Pa3BEPHYTHIN
otBeT.J{omyImeHsl OMmMMOKN B PACKPBITUM TOHSATHHA, yrmoTpeOieHnn TepMuHOB. Odopmienue
TpeOyeTIONPaBOK, KOPPEKITHH.

«2» «HeyIOBJETBOPUTEJILHO» - JaH HEMOJHBIA OTBET, MPEACTABISIONINI COOOM
pa3po3HEHHBIE3HAHUs IO TEeME€ BOIPOCAa C CYUIECTBEHHBIMH OIIMOKAaMHM B ONpEAETICHUSX.
W3noxeHneHerpaMoTHO, JIOMYIIEHbl  CyIIEeCTBEHHble omuOKu. OTCyTCTBYyeT HHTepec,
CTpeMJIeHHEe KI0OPOCOBECTHOMY U KaU€CTBEHHOMY BBINOJIHEHHUIO YUEOHBIX 33 JaHUH.

2.3. Tembl pedepaToB Mo AUCHUIIHHE
Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKHX BelleCTB
Tema 4.1. Knaccudukauus, cTpoeHre 1 HOMEHKJIATYPa OPraHN4ecKUX BellecTB

1. TlosiBneHWe W pa3BUTHE OPraHUYECKOW XMMHHM Kak Hayku. [IpeaMer opraHmyeckoit
XUMHHU. MecTO U 3HaUeHUE OPraHN4YeCKO XMMHH B CUCTEME €CTECTBEHHbBIX HAYK.

2. CuHTe3 W CBOWCTBA MPUPOJHBIX COCAMHEHMI: HUCClIeIoBaHUE alikajiouaoB PaccmoTrpute
CTPYKTYpY, IPOUCXOXKICHNE U (apMaKOJIOTHUECKHE CBOMCTBA alKAJIOUI0B, a TAK)KE METOJbI X
CHHTE3a.



3. Poub oprannveckoit XuMum B pa3paboTke JiekapcTB. M3yunTe, Kak opraHudeckas XMMus
CIIOCOOCTBYET CO3JaHMIO HOBBIX MEAMKAMEHTOB, BKJIIOYAsl IMPUMEpPH! YCHEIIHbIX MPENnapaTtoB U
MEXAaHHU3MOB UX JIEHCTBUS.

4. Tlomumepbl: OT mnpupoAsl K cuHTeTuke. [IpoaHanusupyiTe pasznuuus Mexay
€CTECTBEHHBIMU M CHHTETUYECKUMH MOJUMEpPaMHU, UX MPUMEHEHHE B PA3IUYHbIX OTpacisaX U
BJIIMSIHUE HA OKPYXKAIOLIYIO Cpeny.

5. XuMusi apoOMaTHUYECKUX COEJUHEHHWH: CTPyKTypa, CBOWCTBAa W peaknuu HMccnepyiite
0COOEHHOCTH apOMAaTHYECKUX COEIMHEHMH, UX PEAKIMOHHYIO CHOCOOHOCTh M NPUMEHEHUE B
IPOMBIIIJIEHHOCTH ¥ MEUIIMHE.

6. Metoapl aHaiM3a OpraHUYECKUX COEAMHEHHWH: OT Xpomarorpaguu g0 Macc-
cnekTpomerpun O030p COBPEMEHHBIX METOJIOB aHAJN3a, X MPUHIUIT PaOOTHl ¥ MPUMEHEHHE B
pa3IM4YHBIX 00TaCTAX HAYKH U TEXHHUKH.

Pazgen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJI0BeKa
Tema 8.1. Xumusi B ObITY M IPOU3BOJCTBEHHOM €ATEJIbHOCTH YeJI0BeKa

1. Xumuueckue peakiy B JOMAlIHEM XO3siicTBe: OT cTUpkU 10 yoopku. MccienoBanue
pa3IMYHBIX XMMUYECKUX BEIIECTB, UCIIOIb3yEMbIX B OBITY, U UX peaKUui

2. IlnacTuk B Hamieil >XKU3HU: XMMUYECKHI COCTaB M BIIMSHHE Ha OKPYXKAIOIIYIO Cpeny.
0O030p pa3IUYHBIX THIIOB IUIACTUKOB, UX CBOMCTBA M MPOOIEMbI YTUIU3AIUH.

3. Kocmeruka wu mappromepus: XuMUS Ha CIoyxk0e KpacoTbl. AHaTU3 COCTaBa
KOCMETUYECKHUX CPEACTB M UX BO3JICUCTBUS HA KOXKY U 3I0POBBE.

4. TlponykTbl TIMTaHWSA: XUMHYECKHE JOO0ABKM W WX BJIUSHUE Ha 3/JI0POBHE YEIIOBEKA.
HccnenoBanue NUIIeBbIX J00aBOK, UX (YHKIIMA U BO3MOKHOTO Bpe/a.

5. OuwncTka BOJBI: XMMHYECKHME METOAbl M TeXHOJOrMu ONHcaHue NPOLECCOB OYUCTKU
BOJIbI, HCIIOJIb3YEMBIX B OBITY U MTPOMBIIIJICHHOCTH.

6. Kpacku u NOKpBITHS: XUMHS JJI 3alIUThl U JI€KOpalUUd. AHAJIM3 COCTaBa KPacoK, UX
NPUMEHEHUS U BO3JIEUCTBUS Ha 3/J0POBbE.

7. Xumusi B CEIbCKOM XO3MMCTBE: YIOOpeHHs M TecTHubLlccienoBaHne XUMHUECKUX
BEILIECTB, UCIIOJIH3YEMBIX B arPOHOMHUU, UX MPEUMYIIECTBA U HEJOCTATKHU.

8. DHepreTHmueckrue pecypchl: XUMUYCCKUE MPOIECCHI TPU MPOU3BOACTBE TorumBa. O030p
MPOIIECCOB, CBSI3AHHBIX C MOJYYCHUEM M UCTIOJIb30BAHMEM PA3JIMUYHBIX BHIOB TOTUIMBA.

9. buoaerpamupyemMble MaTepuaibl: XUMHUS YCTOMUYUBOTO Pa3BUTHS. AHAIN3 COBPEMEHHBIX
OroMaTepuasoB U UX BO3JIEHCTBUS HA SKOJIOTHIO.

10. XumMus B MenMIMHE: OT JIEKApCTB 0 JUAarHOCTHMYECKUX TecToB. MccimenoBanue ponu
XUMUU B CO3[IaHUU MEIMKAMEHTOB U MEIULIMHCKUX TEXHOJIOTUH.

Kputepun onenkn pedepara

WznoxenHoe moHuMaHue pedepara Kak IEIOCTHOTO aBTOPCKOTO TEKCTa OMpeIeNnsieT
KPUTCpUHU C€ro OLCHKU: HOBU3HA TCKCTA, 000CHOBAHHOCTh BI)I60pa HCTOYHHKA, CTCIICHb
PACKpBITHS CYIIIHOCTH BOIIPOCA; COONIOACHUS TpeOOBaHUN K 0(DOPMIICHHIO.

HoBu3zHa Tekcra: a) akTyajlbHOCTh TEMbI UCCIIEIOBaHMSI; 0) HOBU3HA U CAMOCTOSITEIILHOCTh
B TIIOCTaHOBKE MpoOsieMbl, (OPMYJIUPOBAHHE HOBOTO acleKTa H3BECTHOM MpoOJIeMbl B
YCTaHOBJICHUH HOBBIX CBs3€M (MEXKMPEIMETHBIX, BHYTPUIIPEIMETHBIX, UHTETPALIMOHHBIX); B)
yMeHue paboTaTh C HCCIEAOBAHUAMM, KPUTHUECKOH JHMTEpaTypoil, CHCTEMaTU3UpPOBATH U
CTPYKTYpPUPOBaTh MaTe€pual; I') SIBICHHOCTh aBTOPCKOW MO3UIUHU, CAMOCTOSITEIbHOCTh OLICHOK U
Cy)KI[GHI/If/’I; I[) CTHJICBOC CIUHCTBO TCKCTA, CAMHCTBO JXaHPOBBIX YCPT.
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CreneHb pacKpbITHSA CYIIHOCTH BOINpOCA: a) COOTBETCTBHE IUIaHa TeMe pedepara; 0)
COOTBETCTBHUE COJCPXKAaHUS TeME U IJIaHy pedepara; B) MOITHOTA U TIyOMHA 3HAHUN 110 TEME; T)
000CHOBAaHHOCTh CITOCOOOB M METOJIOB PabOTHl C MAaTepUAIOM; €) YMEHHEe 0000IaTh, JAeNaTh
BBIBOJIbI, COTIOCTABJIATH PA3JIMYHbIE TOYKU 3PEHUSI TI0 OJTHOMY BOIIPOCY (Tpobdiieme).

OO0OCHOBaHHOCTh BBIOOpPa HWCTOYHHKOB: a) OIICHKA HCIOJIb30BAHHOW JIMTEPATYPHI:
IpUBIICYEHBI JIU Haubojiee M3BECTHbIE pabOTHI MO TeMe HCCleoBaHUS (B T.4. JKypHaJbHbIE
myOIMKAIUK TOCIEIHUX JIET, MOCIEAHIE CTATUCTHYECKHUE JaHHbIE, CBOJKHU, CIIPABKH U T.J.).

Cobnronenue TpeboBaHUM K OQOPMIICHHIO: a) HACKOJIBKO BEPHO O(OPMIIEHBI CCHUIKM Ha
UCTIONIb3YEMYIO0 JIUTEpaTypy, CIHUCOK JIUTeparypbl; O) OLEHKa TPaMOTHOCTH U KYJBTYpHI
u3NokKeHuss (B T.4. opdorpaduueckoil, MyHKTYallMOHHOH, CTHJIMCTUYECKOH KYJIBTYpBI),
BJIQJICHUE TEPMUHOJIOTHEH; B) COOIOICHNE TpeOOBaHMit K 00béMY pedepaTa.

Onenka «5» CTaBHUTCS, €CIIM BBIOJHEHBI BCEe TPEOOBaHHWS K HANMCAHWIO W 3allUTe
pedepara: obo3HaueHa mpobieMa W 00OCHOBaHa €€ aKTyaJbHOCTh, CHIEJAaH KPAaTKUM aHan3
Pa3IMYHBIX TOYEK 3PEHHS Ha paccMaTpUBaeMylo MpoOJeMy U JOTHYHO M3JI0kKEeHa COOCTBEHHAs
no3ulsi, CHOPMYIUPOBAHBI BBIBOJBI, TEMa pACKpbITa MOJHOCTHIO, BBIIEPKAH OOBEM,
coOnrofeHbl TpeOOBaHUS K BHeEUIHEMY O(OpPMIEHUIO, [aHbl TMpPaBUIBHBIE OTBETHI Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI.

Onenka «4» — OCHOBHbIE TpeOOBaHUS K pedepaTy M €ro 3alluTe BBINOJHEHBI, HO IMPH
3TOM JIOMYIIEHBbl HEeMo4YEThl. B 9acTHOCTH, MMEIOTCS HETOYHOCTH B M3JIOKEHHUU MaTepuana;
OTCYTCTBYET JIOTHYECKasl IOCIIEAOBATEILHOCTh B CYXKACHUSAX; HE BbLIEpkaH 00BEM pedepara;
UMEIOTCS yIyIIeHUus B O(OPMIICHWH; Ha JOMOJHHUTEIbHBIE BOMPOCHI TPU 3aIIUTE JAHBI
HETIOJIHBIC OTBETHI.

Ounenka «3» — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHHsI OT TpeOoBaHHM K pedepupoBanuio. B
YaCTHOCTH: T€Ma OCBEIICHA JIUIIb YaCTHYHO; JOMYIIeHb! (haKTUYECKHEe OIIMOKU B COJIEPKaHUU
pedepara miaM mpu OTBETE€ Ha JAONOJIHUTENBHBIE BOMPOCHI; BO BpEMs 3alUThl OTCYTCTBYET
BBIBOJI.

Onenka «2» — Tema pedepara He pacKpbITa, OOHAPYKUBAETCS CYIIECTBEHHOE HENOHUMAaHHE
poOIeMBI.

2.4. KontposabHas padora

Paspnen 1. OcHOBBI CTPOEHMS BeleCTBA
Tema 1.1.CTpoeHne aTOMOB XUMHYECKHX 3JIEMEHTOB M MPHUPOIA XUMUYECKOI CBA3HM
3ananue 1./]ats onpenenenue noHsaTuo Mosekyna, AToM, XUMHUYECKOE BEIIECTBO?
3aganue 2.PacniucaTth pacmpezeneHue 3JEKTPOHOB MO AHEpreTHYecKuM ypoBHsM is: Al, Se,
As, Br?
3ananme 3.COoCTaBUTH 3JIEKTPOHHYIO M 3JIEKTPOHHO-TPAPHUUECKYI0 KOH(HUIypamud aToMOB
XAMHYECKHX diIeMeHTOB - Li, Na, S, Cl, Ca?
3aganue 4.Brnummre HepocTaroiee cioBo B yTBEPKACHUH «AToMbl C 1 S1 UMEIOT OAMHAKOBOE
YHUCIIO ?

3apanne 5.0npeneauTs JJIEKTPOHHYIO U AJIEKTPOHHO-TpadrueKkyro KoH(Urypamuio atoma S?
3apanne 6.0npeneauTh JIEKTPOHHYIO U AJIEKTPOHHO-TpaduuecKkyro KoHpurypamuio atoma Na?
3aganue 7.lyreM coenuHenuss aromoB moj HomepoMm 11 um 17 oOpasyercss BemecTBo ¢
XUMHUYECKOHN CBS3BIO: ?

3aganue 8.KonmuecTBO 53JIEKTPOHOB B aTOME; KOJIMYECTBO IPOTOHOB B sApe aroma
COOTBETCTBYET B Tabnuie Menzeneesa?

3apanme 9.Xnopuny 6apus, anmasy, aMMUaKy, CEPHOM KUCIOTE COOTBETCTBYET
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a) MIOHHAsI XUMUYECKasi CBSA3b

0) KOBaJIeHTHAs TIOJISIPHAS. XUMHUYECKas! CBSI3b

B) KOBQJIEHTHAs HEMOJSIPHAsl XUMHUECKasl CBSI3b

T') BOAOPOIHAs CBS3b

3ananmne 10.Pacnmmre 0O6pa3oBaHre XUMHUYECKOW CBSI3U B MOJIEKYJIaX C ....... cBszu: NH3;
H20, HBr?

Paznen 2. Xumuyeckue peakuuu
Tema 2.1. Tunbl XMMHUYECKHX peaKkuuil
Bapmuanr 1

3ananue 1.IlpuBenure npumep peakuu COeAUHEHNA?
3ananue 2.1lpuBeaure npumMep peaxkuu pazaoKeHus?
3aganue 3.IlpuBeTute npumep peakuu 3aMeIieHus?
3ananmne 4.IIpuBenure npumep peaxkiuu oomMeHa?
3amanue 5.YUTo Takoe creneHb OKUCICHUS 1 yeMy paBHa cymma C.O B MoJieKyJie BenecTna?
3amanue 6.Paccuutaiite ctenenu okucienus S, N, P, Cr B MoJieKynax BEUIECTB:

A) H2SO3, H2S04, H2S;

b) NO2, NH3, HNO3, NaNO2;

B) K3PO4, P205;

I') CrO, Cr203, K2Cr204, K2Cr207.
3ananue 7.PacctaBpTe KOd(pUIMEHTH B ypaBHeHWH peakiuu OBP MeTomom 351eKTpOHHOTO
OanaHca, yKaKUTe OKUCIUTENb U BOCCTAHOBUTEIb U MPOIECCH OKUCIEHUS U BOCCTaHOBJICHUSI.

!HeunsBecTHbIE CTENIEHH OKUCICHUS CMOTPeTh B Ta0/1M1e pACTBOPUMOCTH!
P +HNO3 + H20 = H3P0O4 +NO;
3aganue 8.PacctaBpTe KOd(uUIMEHTH B ypaBHeHUH peakiuu OBP meTomom 3nekTpoHHOTO
OanaHca, YKaKUTe OKHCIUTENb U BOCCTAHOBUTEIb U MPOIECCHl OKUCIICHUS U BOCCTAHOBJICHUS.
!HeusBecTHbIE CTENEHN OKMCJICHUSI CMOTPETh B Ta0Julle pACTBOPUMOCTH!
H,SO4 +Mg = MgS0,4+ SO+ H,0.

Bapuanr 2

3aganue 1.0npenenuTs 3JIEKTPOHHYIO U 3JIEKTPOHHO-TpapUUecKyto KOH(UTypaiuio atoMa Si
(xpemuUs)?
3apanmue 2. UTo Takoe BAJIEGHTHOCTBD, ONPEJEINTE BAJICHTHOCTh aTOMOB B MoJiekyJie HpS?
3aganue 3. [lepeuncaute OCHOBHbBIE BUABI XUMUYECKOU CBSI3U M MPUBEIUTE IPUMEPHI?
3ananue 4. KoBasieHTHast NOJIsIpHAs CBSI3b 00pa3zyeTcs MEXIy aTOMaMHU:
A) HEMETaJUIOB C OJAMHAKOBOM 3JIEKTPOOTPULIATENBHOCTHIO
b) meTannos u HemeTaI0B
B) HemeTanoB ¢ pa3HoO ANEKTPOOTPULIATEILHOCTHIO
I') metannos
3ananme 5. Uto Takoe CTeneHb OKUCIeHHs U 4yemMy paBHa cymma C.O B MoJsieKyJie BelecTBa?
3apanue 6. Uto takoe OBP. PaccraBpTe K03 duineHTs B ypaBHeHUH peakiuu OBP meTonom
AIEKTPOHHOTO OajlaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb U MPOIECCHl OKUCIICHUS U
BOCCTAHOBJICHHUSL.
!Hen3BecTHbIC CTENIEHN OKHUCJICHHS CMOTPeTh B Tald/uIe pacTBOpuMocTH!
P +HNO3 + H20 = H3PO4 +NO;
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Bapuanr 3

3ananme 1. OnpenenuTs AIEKTPOHHYIO U 3JEKTPOHHO-TpaduvecKyio KoHpurypamuto atoma Mg
(marHus)?
3aganme 2. Yto Takoe BaieHTHOCTh. OnpeiennTe BaJI€HTHOCTh aTOMOB B MoJsiekyiie H20?
3aganue 3. B coenunennn K2S xuMndeckas CBA3b:
A) KOBaJIeHTHAas TOJISIPHAS
b) xoBanenTHas HenonspHas
B) merannuueckas
I') uonnas
3ananue 4. Yro Takoe OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEND U
BOCCTAaHOBUTENb?
3aganue 5. Uro Takoe OBP. PaccraBbre koadduiuenTs! B ypaBuenuu peakuuu OBP metonom
AEKTPOHHOTO0 OajlaHca, YKaKUTE OKHCIUTENb U BOCCTAHOBUTEIb U MPOIECCHl OKUCIICHUS U
BOCCTAHOBJICHHUSI.
!Hen3BecTHBIE CTENEHN OKHUCJIEHUSI CMOTPeTh B Ta0JIMIle pAaCTBOPUMOCTH!
HzSO4 +Mg = MgSO4 + SOz+ HzO;
3aganue 6. OnpenenuTb KOJIUYECTBO BEIIECTBA B ra3e, 3al0JHAIOEM IPU HOPMAJIbHBIX
YCIIOBUSX cocyql oobemoM 11,271

Pa3znen 3. CTpoeHue U CBOIiCTBAa HEOPraHUYECKHUX BelleCTB
Tema 3.2. ®Pusuko-xuMuyecKkne CBOMCTBA HEOPTAHMYECKHX BellecTB
BapuanTt 1

3ananume 1. [laiite onpenenenue kiaccy okcuaoB. Kakue TUIbI OKCUI0B BaM U3BECTHBI.
[TpuBeaute hopMysibl OCHOBHBIX OKCHJIOB, KUCIIOTHBIX OKCHUIOB, aM(DOTEPHBIX OKCUIOB,
0e3pa3IMyHbIX OKCH/IOB.

3ananme 2. [IpuBeneHHbIe POPMYIIBI BELIECTB:
HNO3, CO2, KOH, P205, NaNO3, CaS0O4, MgO, FeCl3, Cu(OH)2, SO2, HC104, BaO, Fe20
3, LiOH, H2Si03, Ca(OH)2, K3P0O4, NaOH, Sr(OH)2. Pactipenenure mo kmaccam: OKCHIIBI,
OcnoBanusg, Kucnote, Comn.

3aganue 3. [Ipu noMoIy nepuoANYECKOi CUCTEMbI COCTaBbTE (POPMYJIIBI OKCHIIOB
CIIEYIOIINX PJIEMEHTOB: aJIOMUHUS, YIIIEpOa, Cephl, MBILIbsAKA, TUHKA, jkerne3a (II). Ykaxure
UX XapakTep.

3ananme 4. /11 snementoB: Na, Al, Si — coctaBbTe (OpMYIIbI BHICIIUX OKCHJIOB U
THIPOKCUI0B. Pacmonokute ruIpoKCUIbI 110 YCHUIICHUIO KUCIOTHBIX CBOMCTB.

3aganue 5. Cpeau nepeuynciIeHHbIX OKCHIOB YKaKUTE OCHOBHBIE U KucioTHble: Ca0O, SO2,
P205, CuO, FeO, Si02, Mn207, BaO, 3anonHuTe Ta0NHILy:

OcHOBHbIE OKCH/IbI Kuci1oTHBIE OKCHBI

3aganue 6. OcyliecTBUTE CIIEAYIOIINE XMMUUECKNE IPEBPALLICHUSL:
a) FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeCl2;
0) P — P205 — H3P0O4 — Na3P04 — Ca3(P0O4)2.

Bapuanr 2
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3aganue 1. [laiiTe onpenenenne Kiaccy OCHOBaHUN U aM(POTEPHBIX TUAPOKCUIOB.
3anumute GOpMyIIbl OCHOBHBIX U aM(pOTEPHBIX THAPOKCHIOB. Kakue THITbI OCHOBHBIX
THIPOKCHUJIOB BaM U3BECTHBI.

3aganue 2. PacnipenenuTte 1o KiaccaMm HEOPraHMUECKUX BEIIECTB CIEAYIONINE COeTUHEHUS U
HazosuTe ux: Zn(NO3)2, HgCI2, HCI, NaOH, FeCl3, C1207, HBr, BaO, Cu(OH)2, MgCl2, KCl,
Ca(NO3)2, KOH, Zn(OH)2, P203, H3PO4, CuO, SO2, Na2CO3, H2S04.

3aganue 3. [Ipu noMoIu nepuoANYECKON CHCTEMBI COCTaBbTE (POPMYJIIBI THAPOKCHIOB
CIEYIOIINX 2JIEMEHTOB: aTIOMUHUS, YTIIEPO/Ia, CEPhI, MBIIIbsKA, TMHKA, jxene3a (I1). Ykaxure
HX XapakTep.

3ananme 4. J{ns snementoB: Mg, Al, S — coctaBbTe (POpPMYJIIBI BHICIIUX OKCHJIOB U
TUIPOKCUI0B. PacmionokuTe ruipoKCUIbl 0 YCHUIIEHUIO KUCIOTHBIX CBOMCTB.

3anganmue 5. Bribepure u3 cimcka, OJHOOCHOBHBIE, TBYXOCHOBHBIE U TPEXOCHOBHBIC
kuciotel: H2SO4, H3PO4, HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonauTe Tabauiy:
ITHOOCHOBHBIE BYXOCHOBHBIE PEXOCHOBHBIE

3aganue 6. OcyliecTBUTE CIEIYIONINE XUMUUECKHUE TPEBPALLICHUS:
a) Al - AI203 — AICI3 — AI(OH)3 — Al203 — AI(NO3)3;
6) S — SO2 — SO3 — H2S504 — K2S04 — BaSO4.

Bapuant 3
3aganue 1. [laiite onpenenenue knacca kucnoT. Knaccudukanus kucnor. Homenkmnarypa
kucnot. [IpuBenauTe mpuMepsl peakiuii XapakTepHbIX 1 KucaoT. OcoOeHHOCTH
B3aUMOJICUCTBUS KUCIOT C METAJIJIAMHU.
3ananmue 2. HazoBute cienyroiiye COeAMHEHUS U YKAXKUTE K KAKOMY KJIACCy OHM OTHOCSITCS:
NO, AI203, Mn(OH)2 , Ca(H2PO4)2, N203 , NH40H, H2S, K3PO4, Pb(HSO3)2,
Ag20, CrO3 , Bi(OH)3, HF, MgHPO4, Bi203 , Mn207
3apanue 3. Bemummre U3 circka TOJIBKO GopMyITbl coiel u naiTe um HazBaHus: MgCO3,
CaO, Mg(OH)2, FeS0O4, KC1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(PO4)2, Zn(OH)2, Zn
(NO3)2, H2S03, Na2S03, K20, KBr, 3anoiaHuB Ta0nuiLy:

DopmyJa coau Ha3Baunmue BemecTsa

3aganue 4. 3anumute GopMyisl coenuHeHui: okcua 3omnota (1), okenn ,6poma (I1I),
ruapokcua Mapranna (II), kpemuesast kucnora, Hurpat rugpokcomenu (1), pocdar xanpims,
okcua amroMuHus, ruapokeua meau (II).

3aganmue 5. Cpeay nepevyncICHHBIX OCHOBAHUH YKaXHTE IIEI0YH U HEPACTBOPUMBIC
ocHoBanus: NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

Hlemoun HepacTBopumbie 0CHOBaHUSA
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3anganme 6. Kakue n3 qaHHbIX BemecTB Oy 1yT B3aUMOJICHCTBOBATh MEXLy c000ii?
Hanummre ypaBHeHHs peakuid 1 Ha30BUTE 00pa3yIoLIHecs BEIIecTBa:
a) OKCHJI KaJbLIKs, COJISTHAs! KUCIIOTa, oKcuA cepbl (IV), ruapokcu kanbiusi, THAPOKCH] HATPHUS;
0) a30THas KUCJI0Ta, OKCU Oapusi, THAPOKCUA HaTpusl, okcup yriaepoaa (IV), okcua Hatpus.

Paspnen 6. IlucnepcHbie cucrembl. PacTBopsl
Tema 6.2. IlonsiTue 0 pacTBOpax
1. Kakoe U3 creyromux BemecTB SBISETCS pAaCTBOPUTENIEM B PACTBOPE COJIH B BOJE?
a) Conp
b) Boma
¢) Boznyx
d) ITecok

2. Yro Takoe MaccoBas JI0JIs PACTBOPEHHOTO BEIIECTBA B PacTBOpE?
a) OTHOIlIEHHE MacChl PACTBOPUTENSI K Macce pacTBopa
b) OTHOIIEHNE MacChl paCTBOPEHHOTO BEIIECTBA K Macce pacTBOpa
¢) O0BEM pacTBOPEHHOTO BEIIECTBA B JIUTPaX
d) KonuuecTBo MoJieil pacTBOPEHHOTO BEILIECTBA

3. Kakoii u3 cieytomux pacTBOPOB SIBJISETCS HACHIIIICHHBIM?
a) Caxap B ropsiaeit Bojie, TJie caxap MoJHOCTbIO PACTBOPHUIICS
b) Caxap B X0JIOJHOM BOJIE, T/I€ caxap MOJTHOCTHIO PACTBOPHUIICS
¢) Bona ¢ no6aBnenuem conu, rie 60JbllIe COJIM HE MOXKET PaCTBOPUTHCS
d) Bona ¢ no6aBneHuem ykcyca

4. Kakoii (hakTop He BIHSET Ha CKOPOCTh PaCTBOPEHHUS BEIECTBA?
a) Temneparypa
b) Pa3zmep gactui
c¢) Lser BemecTBa
d) Mexannyeckoe epeMennBaHne

5. Urto Takoe KOJUIOUIHBIA pacTBOp?
a) PacTBop, cocTosIMi 13 ABYX HECMEIINBAIOIITUXCS JKUIKOCTEH
b) OnHOpOIHAS CMECH TBEPBIX YACTHUI U KUIKOCTH
c¢) PactBop, B KOTOpOM BEIIECTBO MOTHOCTHIO JUCCOLMUPYET HA HOHBI
d) PacTBOp ¢ BBICOKOI KOHIIEHTpAIHEH

Yactb 2: OTKpPBITHIE BONPOCHI
6. OnumuTe, 9TO MPOUCXOUT MTPU 0OPA30BAHUH MTEPEHACHIIIICHHOTO PacTBOpA.
7. Kak temnepatypa BIUAET HAa paCTBOPUMOCTD ra3oB B xkuakocTu? [IpuBeaure nmpumep.
8. Uro takoe pH pacTBOpa u Kak oH umepsiercs?
9. OObBsicHUTE pa3HUILy MEXKIY AJIEKTPOIIMTAMU U HedNeKTponutaMu. [IpuBeauTe npumepsl.
10. Yto Takoe 0CMOC U KaK OH BJIMAET Ha KJIETKH >KMBBIX OPraHU3MOB?

Yacrb 3: 3agaHus Ha COOTBETCTBHE
11. ConocTaBbTe TEPMHUHBI C UX ONPEACICHUSIMMU:
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a) HacermenHsiit pactBop
b) DnexTponut

¢) Kommouanslii pactBop
d) Ocmoc

1) Ilpouecc, npu KOTOPOM BOJIa MPOXOJUT Yepe3 MOTyIPOHULIAEMYI0 MEMOpaHy.
2) PactBOp, B KOTOpOM 00JIbIlIE HE MOKET PACTBOPUTHCS BEILIECTBO MPH JTaHHON TeMIIepaType.
3) BemecTBO, KOTOpOE MPOBOIUT NEKTPHUECKUI TOK B paCTBOPE.
4) Cucrema, cocTosmas U3 MEJIKUX YaCTHL], PABHOMEPHO PACIpPEIEIIEHHBIX B )KHIKOCTH.
Yacts 4: [IpakTHyeckoe 3a1aHue
12. Ilpencrasbre, yro y Bac ectb 100 T conmu u 500 mu Boasl. Onpenenure, KakoBa OyaeT
MaccoBast J10Jisl COJIM B 3TOM PAacTBOPE.
13. Kak MOXHO OTHIETUTH COJIb OT BOJIHOTO PAacTBOpPa C MOMOIIBIO (PU3MUECKUX METOHOB?
OnumwuTe mporiecc.
14. [IpuBenuTe mpuUMepsl TPEX Pa3IUYHBIX PAaCTBOPOB, KOTOPHIE Bbl MOXKETE BCTPETUTH B
IIOBCEIHEBHOM KU3HU, U YKAXKUTE UX COCTaB.
15. O6bscHuTE, MOYEMy BA)XXKHO MOAJCPKHUBATh KHUCIOTHO-ILEIOYHOM OallaHC B OpraHu3Me

YyeJI0BeKa.
Kuarou k Tecty
Ne 1 2 3 4 5 11
OtBer b b C c b a b c d

2 3 4 1

Yacrb 2. OTKpBITHIE BONPOCHI:

6. IlepenacwlllieHHBI pacTBOp 0Opa3yercs, Korma B pacTBOp J00aBisieTcss Oosibiine
PacTBOPEHHOTO BEILIECTBA, YEM MOXKET ObITh PACTBOPEHO IIPU JJAHHOW TeMIlepaType U J1aBJICHUH.
OTO NPOUCXOIUT OOBIYHO IyTEM HArpeBaHUs PACTBOPA, YTO YBEJIUYHMBAET PACTBOPHUMOCTH
BelecTBa. 3aTeM, KOIJa pacTBOpP MEIJICHHO OXJIaXJaeTcs, OH MOXET OCTaBaThCs B
MEPEHACHIIIEHHOM COCTOSIHUM, TaK KaK KPHCTaJUIbl PACTBOPEHHOI'O BelIeCTBa HE 00pasyroTcs
cpady. IlepeHachllleHHBIH pacTBOp SBISETCA HEYCTOMYMBBIM, U J1000e HeOOoIbIIoe
BMEIIATENLCTBO  (HampuMmep, Jo00aBiIeHHE KPUCTAJUIMKA BEIIECTBA WM MEXaHHUYeCKOoe
BCTPSXMBAHUE) MOXKET MPUBECTH K OBICTPOMY KPHCTAUTU3AIMK U 00pa30BaHUIO HACHIIIEHHOTO
pacTBopa.

7. PacTBOpUMOCTh T'a30B B JKMJKOCTSIX OOBIYHO YMEHBIIAETCS C YBEJIWYEHHEM TEMIIEpaTyphl.
DTO CBS3aHO C TEM, YTO MPH TOBBIIMICHUH TEMIIEPATyphl MOJIEKYJBl KXHIKOCTH HAYMHAIOT
JBUTATbCS OBICTpEE, UTO 3aTpPyIHSET yAep:KaHHE Ta30BbIX MOJIEKYy1 B pacTBope. Hampumep,
yraekucibiii ra3 (COz2) ydine pacTBOPUM B XOJIOAHOW BOJE, YeM B ropsiueii. IMeHHO mosTomy
ra3upoBaHHbIE HAMHUTKU YacTO MOAAIOT OXJAKICHHBIMU — 3TO IOMOTaeT COXPAaHUTh HX
ra3upOBAHHOCTb.

8. pH pactBopa — 3TO Mepa ero KUCIOTHOCTH WJIH IIEJIOYHOCTH, OCHOBAHHAs HA KOHIEHTPAIUU
noHoB Bojopoaa (H*) B pactBope. 3nauenue pH Bapeupyercs or 0 mo 14: pH menee 7
yKa3blBaeT Ha Kuciyio cpeay, pH paBublii 7 — Ha HelTpanbHyto, a pH Oonee 7 — Ha
mienounyto. M3mepsercs pH ¢ nmomomipio pH-meTpa minM MHAMKATOPHBIX OyMa)keK, KOTOpbIE
U3MEHSIOT LBET B 3aBUCUMOCTH OT YPOBHSI KUCJIIOTHOCTH WJIM IIEIOYHOCTH PacTBOpA.

9. DIEeKTpOIUThl — O3TO BEIIECTBAa, KOTOpPHIE TMPU PACTBOPEHUU WM PACIUIaBICHUU
JTUCCOLMUPYIOT HA MOHBI U MPOBOMASAT dJIEKTpUUECKUN TOK. [IpuMephl 3JeKTPOIUTOB BKIIIOUYAIOT
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comu (Hampumep, NaCl), kucnorsl (Hanpumep, HCl) u ocnHoBanus (mampumep, NaOH).
Hesnektponutel, Ha000OpOT, HE MAMCCOLMUPYIOT HAa HMOHBI B pacTBOpe M HE IPOBOMASAT
3JEKTPUUYECKUN TOK. [IprMepsl HEANEKTPOIUTOB BKIIIOYAIOT caxap (caxapo3a) u cupT (3TaHO).
10. OcMoc — 3TO Tporecc MepeMenIeHUs BOJBl 4Yepe3 MOJIYNMPOHHUIIAEMYI MeMOpaHy OT
o0TacTH C HHU3KOW KOHIEHTpAaIMeld pAacTBOPEHHBIX BEMIECTB K OOJAaCTH C BBICOKOU
KOHIICHTPAIIUeH PACTBOPEHHBIX BEIIECTB. DJTO MPOUCXOMUT I JOCTHIKCHUS pPaBHOBECHUS
KOHIICHTpAIii 1Mo 00e CTOpPOHBI MEeMOpaHbL. B KiIeTkax >XKUBBIX OpPraHM3MOB OCMOC HUTIpacT
KJTFOYEBYIO POJIb B MOICPKAHUU KIETOUHOTO 00bheMa U JIaBJICHUSI.

Yacte 3. 3aganue Ha COOTBETCTBHE:

11
a b C d
2 3 4 1

Yacts 4. [IpakTHyeckoe 3agaHue:

12. MaccoBas 10J1s COJIM B pacTBOpE:

MaccoBast 10151 Cou (W) pacCUUTBIBaeTCs 1o popmyiie:
w = (m(comm))/(m(pactBopa)) x 100%

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

st 100 r conmu 1 500 mut Boas! (500 r):

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

w = 100/600 x 100% = 16.67%

13. Otnenenue coau OT BOJHOTO pacTBoOpa:

Cosb MOXKHO OTAEIUTH OT BOJHOT'O PACTBOPA € MOMOIIBIO TIpoliecca ucrnapenus. st atoro:
1. HarpeliTe pacTBOp Ha muTe.

2. Boga HayHeT ucnapsThCsl, OCTABIISASL COJIb HA JHE MTOCYbI.

3. Korza Bcs Bo/ia HCIAPUTCS, OCTAHETCS] YUCTas COJIb.

14. IIpumepsl pacTBOPOB B IOBCEIHEBHOM JKU3HU

1. ConeBoii pacTBop: 9 T moBapeHHOI conu B 1 J1 BOJIbI (M30TOHUYECKHIA PaCcTBOP).
2. Caxapubiit cupor: 100 r caxapa B 500 M1 BOJIbI.

3. Vkcyc: 5-20% yKCyCHOM KHCTIOTHI B BOJIE (OOBIYHO UCTIONB3YETCS B KYJIMHAPUN).

15. BaXHOCTH KMCIIOTHO-IIIEIOYHOTO OasiaHca:

[Mognepxanue  KUCIOTHO-IenoyHOTO  Oamanca  (pH)  BaxkHO  miii  HOPMAJIBHOTO
(YHKIIMOHMPOBAHUS KJIETOK M OpraHoB. OH BIIMSET Ha:

» OepMEeHTATUBHBIC PEAKIINH.

* Tpancmopt BelecTB Yepe3 KICTOYHbIE MEMOPAHHBI.

* OOmee cocTosHUE 370pOBbS U OOMeH BemiecTB. M3menenuss pH Moryt mnpuBecTH K
3200JICBaHUSM.

Kpurtepuu onieHKH KOHTPOJIbHBIX padoT

Onenka «oram4yHoy». OOyyaronuiics B MOJHON Mepe BiaJeeT MOHATUITHBIM anmnapaToM
JTAaHHOM 00J1acTH (TEOPETUIECKUMH OCHOBAMH JIUCIMIUIMHBI), CTIOCOOCH MILTIOCTPUPOBATH OTBET
npuMmepamu, pakramu.
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Ouenka«xopomo». OOyuyaronuiics BiajgeeT NOHATHIHBIM alapaToM JaHHOH o00nacTu
(TeopeTHUeCKUMH OCHOBaMH JMCLUIUIMHBI), CHOCOOEH WILTIOCTPUPOBATH OTBET NPUMEPaMH,
(hakTamu, JOMyCKaeT OMMOKHU MPU OTBETE HA HEKOTOPHIE BOIIPOCHI.

Onenka «yaoBjaeTBOpUTEIbLHO». OOyyaromuiics BiajeeT 4YaCTUYHO TEOPETHUUECKUMU
OCHOBaMHU JIUCUUIUIMHBI, ()parMEHTapHO CIOCOOEH WJUIIOCTPUPOBATh OTBET IpHUMEpaMH,
(dakTamu, HE yMeeT IPUMEHATh MOJIyuyeHHble 3HaHUA. He BiajeeT MOHATHHHBIM anmapaToM IO
IPEIMETY.

Onenka «Hey10BJeTBOpUTeAbHO». OOyuaromuiics He BIaieeT TEOPETUUYECKUMHU
OCHOBAMHM JHMCLUIUIMHBI, HECTIOCOOEH WIITIOCTPUPOBATh OTBET MPUMEpaMH, GpakTaMu, HE yMeeT
IPUMEHATh IIOJy4eHHble 3HaHuA. He Biajgeer NOHATUHHBIM ammapaTtoM IO IPEIMETY.
OOyuaronuiicss JEeMOHCTPHPYET OTPHIBOUHBIC, (parMEeHTapHbIE 3HAHU, JOIyCKaeT TpyObie
OIIMOKHN

2.5. KoMIieKT TecTOBbIX 3a1aHUI
Paznen 1. OcHOBBI cTPOEHUS BellleCcTBa
Tema 1.2. Ilepuoagnueckuii 3axon u taduua .. MenaeseeBa
1. ¥ aTroma cepbl 4HMCJI0 3J1eKTPOHOB HA BHEIIHEM YPOBHE M 3apsii si/ipa PaBHbI
COOTBETCTBECHHO
1) 4u+l6
2) 6u+32
3) 6u+l6
4) 4u+32
2. CxoaHoe cTpOeHMe BHELIHEr0 3J1eKTPOHHOI0 CJIOSI HMEIOT ATOMbI MbIIIbLSIKA H:
1) docdopa
2) ceneHa
3) repmanHus
4) BaHaaus
3. B paay XuMHYeCKHX 3JIeMEHTOB: aJIOMUHHII—KpeMHnii—¢ocdhop—cepa - BbICHIas
CTelneHb OKMCJICHUS:
1) yBenuuuBaercs
2) He U3MeHseTCs
3) ymeHbIIaeTcs
4) cHauana yBeJIMYMBAETCS, a IOTOM YMEHbIIAETCS
4. IlpuTs:keHue J1eKTPOHOB BHEIIHEr0 CJI0S1 K SIAPY YBeJIUYUBAETCS B PALY:
1) Si-P-N
2) S-P-As
3) Na-K-Rb
4) Si-Ca-K
5. Bpaay Be-B-C-N npoucxoaur:
1) yBenuueHue paanyca aTOMOB
2) yBeIWYECHHE CUIIbI IPUTSIKEHUS BAJIEHTHBIX 3JIEKTPOHOB K APy
3) yMeHbIIeHHE ANEKTPOOTPHUIIATETLHOCTH
4) yMEHBIICHHE YUCIIa BaJICHTHBIX AJIEKTPOHOB
6. B nmopsake ycuiieHUus HEeMeTANIMYECKUX CBOMCTB PACNOJI0KeHbI:
1) S-Se
2) Se-Br
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3) Br-I
4) I-Te
7. Hauboabumuii paguyc y atoma:
1) 6poma
2) 1MHKa
3) xamblus
4) repmaHus
8. HauooJuablieii BOCCTAHOBUTEILHOM aKTHBHOCTLIO 00J1a1a€T:
1) Si
2) P
3) S
4) C1
9. Beicmmii okcua coctapa 0 o0pa3yloT Bce 3JieMeHThI
1) IV A rpynms
2) IIA rpynmsl
3) IV nepuona
4) Il mepuona
10. ITo HOMepy nMepHoOaa MOKHO ONPeIeTUTh
1) KOIMYeCcTBO JEKTPOHOB HAa BHEIIHEM YPOBHE aToMa
2) 3apsa aapa aroma
3) KOJMYECTBO BCEX IJIEKTPOHOB B aTOME
4) 4uCIO0 HHEPreTUUECKUX YPOBHEH B aTOME
11. Ckoy1bKO HepreTu4ecKuX ypoBHel B aToMe CKaHaus1?
1) 1

2) 2
3) 3
4) 4
Kiaru k Tecty
Ne 1 2 3 4 5 6 7 8 9 10 11
OTtBer | 3 1 1 1 2 2 3 1 2 4 4

Pa3zpnen 3. CTpoeHue u CBOIICTBAa HEOPraHUYECKUX BelleCTB
Tema 3.1. Knaccupukanusi, HOMEHKJIATYpPa U CTPOEHHE HEOPTaHMYECKHUX BeLeCTB
Yacts 1: Bei6op 1 npaBunsHOT0 oTBeTa (1 6211 32 MpaBMIIBHEIN OTBET)
1. Kakoii u3 cienyromux OKCUIO0B SIBISETCS KUCIOTHBIM?
a) Na20
b) MgO
¢) SOz
d) Al203
2. Kakoe u3 cieayromux COeIMHEHUH SBISIETCS COJIBbIO?
a) HC1
b) NaCl
c) H20
d) NHs
3. Kakoe u3 cienyromux COeTMHEHUN IBISICTCS aM(OTEPHBIM OKCHIOM ?
a) CaO
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b) ZnO
c) CO2
d) P20s
4. Kak Ha3bIBaeTcs MpOLECC, MPU KOTOPOM KHCJIOTa pearupyeT ¢ OCHOBaHHEM?
a) OxcuaupoBaHue
b) Helitpanuzamus
¢) 'maponus
d) deruapatarnus
5. Kakoe u3 cienyromux COeMHEHU NMEET KOBAJICHTHYIO CBSI3b?
a) NaCl
b) MgCl2
c) CO2
d) KBr
6. Kak Ha3biBaeTCs HOMEHKJIATypa, HCIOJIb3yeMas [uisi 0003HA4YEeHHUS
coenuHeHun?
a) Monnas HoMeHKIaTypa
b) KoBaneHnTHast HOMEHKIIATypa
¢) MouekynspHas HOMEHKIATypa
d) Cnoxnast HOMEHKIIATypa
7. Kakoe U3 cienyromux BEIIeCTB HE SBISETCS OCHOBaHUEM?
a) NaOH
b) KOH
c¢) H2SOa4
d) Ca(OH)2
8. Kakoe u3 crenyronmx CoOeJMHEHUH SBISETCS OKCOKUCIOTOM?
a) HC1
b) H2SOa4
¢) HNOs
d) Bce nepeunciieHnbie
Yacrsb 2: OTKpbITHIE BONPOCHI (2 0a/u1a 32 NPaBUJIbHBINA 0TBET)
9. OnumuTte OCHOBHBIE CBOMCTBA KUCIIOT U MIPUBEANTE JIBA IPUMEPA.
10. Yro Ttakoe mnomumopdusm? IlpuBeauTe mnpuMep HEOPTaHUYECKOTO
MIPOSIBIISIONIETO TOTUMOP(HU3M.

OMHAPHBIX

BCHOICCTBA,

11. O6T>$ICHI/ITC, KakK CTPOCHUC HOHHBIX CO€IUHEHMH BJIMSAET HAa HUX (I)I/IBI/ILICCKI/IC CBOMCTBA

(Hanmpumep, TemMIepaTypa IUIaBICHUS).

12. IlepeuncnuTe OCHOBHBIE MpaBUiIa HOMEHKIATYphl JUISl KUCIOT U MPUBEAUTE NPUMEPHI

6€3KI/ICJ10p0IlHI)IX 1 OKCOKHCIIOT.

13. Kak kmaccupuuupyroTcss HEOpPraHMYEeCKHMEe BeliecTBa Mo ux cocraBy? IlpuBemute

MIPUMEPHI KaKI0M IPYIIIbL.

14. OOBsicHUTE pa3HUILY MEKIY OCHOBHBIMHU M aM()OTEPHBIMHU OKCUJIAMU C IPUMEPAMHU.
15. KakoBbl OCHOBHBIE XapaKTEPUCTUKH CoOJieH U Kak oOHU oOpasyrorca? IlpuBenute

IIPUMEPHI Pa3INYHbIX COJIEH.

Kaw4 k Tecty
Ne 1 2 3 4 5 6 7

OtBer | C b b b c d
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Pa3znen 4. CTpoeHune U CBOMCTBA OPraHUYeCKUX BelleCTB
Tema 4.2. CBolicTBa OpraHu4eCcKuX COeAMHEHUH
Bapuanr 1
1. Tun XUMHYECKOW CBSI3M MEXKIY aTOMaMU yTJIepojia B MOJIEKYJIe BEIIECTB, (HOPMYJIIbI
koropsix C3H4 u CH4:
A. OnuHapHas U JBOWHAs
b. JIBoitHas u oguHapHas
B. Tpoiinas u nBoriHas
I'. Tpoiinas u oquHapHas
2. O6mas ¢popmyna CnH2n cOOTBETCTBYET:
A. Anxanam
b. Ankenam.
B. Ankunawm.
I'. Apenam.
. Huknoankanam
3. MonekynsipHast ¢opMmyna YrieBoJOpOJa ¢ OTHOCHTEIbHOW IUIOTHOCTHIO MO BOJIOPOAY
paBHa 28:
A. C4H10.
b. C4HS.
B. C4He.
I'. C3HS.
1. C3H6
4. BemectBa, popmynsl koTopbix CH2 = CH2 u CH2 = CH — CH2 — CH3, sBisitoTcs:
A. BemectBamu pa3HbIX KJIACCOB.
b. 'omonoramu.
B. U3omepamu.
I'. OnHuUM U TeM ke BEIECTBOM.
5. YcraHOBUTE COOTBETCTBHUE.

dopmyJia coeIMHEHUS Kunacc coenunenus
A. C17H35COOH 1. Ankanbl

Bb. C6H6 2. AlIKeHbI

B. HCHO 3. AJIKHHBIL.

I'. C2ZH50OH 4. ApeHbl

J. C5H10 5. Aabaernanl

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

6. Peakuus neruapupoBaHus — 3TO....
7. MaccoBas nons yriaepoaa B nponuiene C3H6 paBHa:
A. 18,8%.
b. 40%.
B. 60%.
I'. 85,71%.
8. KommuectBo BemecTsa 3Tana maccoit 1,6 T paBHO:
A. 1,5 moub.
b. 1 monb.
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B. 0,05 momnb.
I'. 0,1 monb.

9. MaccoBas nonst Bogopona B yraepoae 14,3%, oTHocuTenbHas MJIOTHOCTh 1O BOJIOPOIY
paBHa 21. Onpenenute GopMyy.

10. BeiBemuTe UCTUHHYIO (OPMYITy OpraHHMYECKOro coeauHeHus, coaepsxkamero 40,03% C,
6,67% H, u 53,30% O. Monsapras macca JaHHOTO coenuHenust paBHa 180 r/mons. HazoBute
BEIIECTBO.

11. K xakoMy TUITy OTHOCST PEaKIUI0, ypaBHEHUE KOTOPOH MPUBEIECHO HUKE?

CH3-CH3-CH2 =CH2 + H2
12. CoctaBbTe CTpyKTYpHBIe (hopMyiiel nzomepoB coctaBa CSH10. Ha3oBute BemecTna.

Kuarou k Tecty

Ne 1 2 3 4 5 6 718
OrB | b b,J b B Al B|B| T'| | E| K| | Otmerme |I'| B
eT 6|4(5(7|2|1|3 || Hue
BOAOpOJA

Ne 9 10 11 12
Ore | C3H | C6H12 | nermapupoBa | neHtes-1,
erT 6 03 HUE [lenten-

2,2-

METUIIOyTe

HI,

3-

METHIIOyTe

H2UT.J

Bapuanr 2

1. Kakoe u3 ciieiyrommx COeIMHEHUH SBIISIETCA HACBIILIEHHBIM YTIE€BOI0OPOIOM?
a) [{ukmorekcan
b) Dtunen
¢) [Iponan
d) benzon
2. Yto Takoe (GyHKIMOHATIBHAS Ipymma’?
a) ['pynna atoMoB, onpeienstonias XuMUYECKIE CBOMCTBA COCTMHEHUS
b) CTpyKTYpHBII 2JIEMEHT MOJICKYJIbI
¢) YraepoiHas 1ermnb
d) Atom Bogopoaa
3. Kakoe u3 cieyommux COeIUHEHUN ABISETCS apOMAaTHYECKUM ?
a) OTaH
b) benzon
c) IIponen
d) byran
4. Kakoii Tum n3oMepuun HaOMogaeTcs B ciryyae OyTaHa u uzo0yrana?
a) ['eomeTpuueckas
b) OnTudeckas
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¢) CtpykrypHas

d) Kondopmarmonnas

5. Kakoe u3 cienyromumx BeecTB ABISETCS CIUPTOM?

a) DTUICH

b) Dtanon

c¢) benzon

d) I[Iponan

6. Kakoe cBOICTBO XapaKTepHO I HEHACBIIIIEHHBIX YTJIEBOAOPOIOB?

a) OHM He pearupyroT ¢ 6pomMom

b) OHM UMEIOT 1BOMHBIE WM TPOIHBIE CBA3H

¢) OHu Bcerza xuaKue pu KOMHATHOHN TeMIiepaType

d) OHr HE MOTYT OBITH OKHCIICHBI

7. Kakoii u3 ciaenyronux (GakTopoB BIUSET HA pACTBOPUMOCTb OPraHMYECKUX COSAUHEHUN B
Bone?

a) JlnmuHa yriaepoaHoi nenu

b) Hanuune GpyHKIMOHATBHBIX TPYIIT

¢) Temneparypa okpy>karoIei cpebl

d) Bce BhlenepeyncieHHOE

8. Kakoe u3 ciieyronmx coeiMHeHn OyAeT UMETh O0Jiee BBICOKYIO TEMIIEPATypy KHIICHUS?

a) Meran

b) Otanon

c) [Iponan

d) byran

9. Kakoe u3 cienyrommux COeTUHEHUM SBISETCS aIKEHOM?

a) OTaH

b) [Iponen

c) byran

d) benzon

10. Kakoii TuM cBsI3U NPUCYTCTBYET B aJIKUHAX?

a) OnuHapHas

b) JIBotiHas

¢) Tpoitnas

d) YerBepHas

11. Kakoe 13 ciieyromux BEIEecTB ABISAETCS KETOHOM?

a) DTaHou

b) [Ipomanans

¢) Aueron

d) benzon

12. Kakoe CBOMCTBO XapaKTEPHO MJI1 apOMATHUYECKUX COCTUHECHMIT?

a) OHU Bcerza xKHuaKue

b) OHu uMeroT pe3Kuit 3amax

¢) Onu conepkat O6EH30JIbHOE KOJBIIO

d) Onu He pearupyiot ¢ 6GpomMom

13. Kakoe u3 ciieyromux COeMHEHUN sBIIsIeTCS KapOOHOBOM KHUCIOTOM?

a) DTaHou

b) YkcycHas kucioTa
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¢) [Iponan
d) benzon
14. Kakoii u3 cienyromux GakToOpoB BIHIET HA KUCIOTHBIC CBONCTBA OPTaHUISCKUX
COEIMHEHU?
a) Hanwdaue snexkTpooTpuIiaTebHBIX aTOMOB
b) Jlnuna yraepoaHoi nenu
¢) Temneparypa
d) Bce BhlnenepeuncieHHOE
15. Kakoit u3 ciieqyromux yriieBoA0OPOI0B UMEET HAUMEHBIIYIO TUIOTHOCTh?
a) OrtaH
b) [Iponan
c¢) byran
d) Meran
16. Kakoe u3 cineayrommux COeIMHEHUH SBIISIETCA CITUPTOM?
a) byran
b) Dtanon
¢) [Iponen
d) Aueron
17. Yo Takoe romosoru?
a) CoeuHEHMs C OAMHAKOBON MOJIEKYJIIpHOU (popmyoi
b) Coenunenus, OTIMYArOIIMECS HA OJIHY (PYHKIIMOHAIBHYIO IPYIIILY
¢) CoerHeHMS, IMEIOIINE CX0KHE XMMHYCCKHE CBOMCTBA M Pa3HYIO JUTUHY YIJICPOIHOH IeTTH
d) Coenunenusi, coaepskaiiye pa3ubie GyHKIMOHATBHBIC TPYIITHI
18. Kakoii u3 crneyroomux npoieccoB NPUBOIAUT K 00pa30BaHUIO aJIKaHOB?
a) ['maporenuzanus anKeHOB
b) 'mapatanus ankeHOB
¢) OkucieHne CuupToB
d) leruapararusi CIUPTOB.
Kuarou k Tecty

Ne 1 2 3 4 5 6 7 8 9 10 11
OtBeT | C a b c b b d b b c

Ne 12 13 14 15 16 17 18

OtBeT | C b d d b b a

Pasnea 6. Ilucnepcubie cucrembl. PacTtBopsl
Tema 6.1. /IlucnepcHblie cucTeMbl M (PAKTOPBI X YCTOHYHBOCTH

1. Yro Takoe mucriepcHas cucrema?

a) OMHOpOIHAs CMECh BEIIECTB

b) Cucrema, cocrosias U3 AByX win 0osee ¢a3, rae ogHa ¢ga3za pacipeneiaeHa B Ipyrou

c¢) Teepaplii pacTBOp
2. Kakoil u3 cienyrommux NpuMepoB SIBIISIETCS CYCIIEH3UEH?

a) Mosoko

b) Bona ¢ meckom

¢) Boznyx
3. Yro Takoe KoJulouAgHAs cucteMa’?
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a) Cucrema, B KOTOPOI 4acTHUIIBI UMEIOT pa3Mep OT 1 HM 710 1 MKM M HE 0CeAaroT Mo
NENCTBUEM CUJIBI TSKECTH
b) Cucrema, cocTosIIast TOIBKO U3 TBEPBIX BELIECTB
c¢) Cucrema, B KOTOPOI Bce KOMIIOHEHThI paCTBOPEHBI
4. Kakoii u3 (pakTopoB BIUSET Ha yCTOMYMBOCTD AUCTIEPCHBIX CUCTEM?
a) LIBet BemecTra
b) Pazmep wacTwuig
c) 3amax BellecTBa
5. Uro Takoe Koaryssius B KOHTEKCTE JUCIIEPCHBIX CUCTEM?
a) [Ipouecc 0ObeAMHEHNS MEKUX YaCTHII B 00Jiee KPYITHBIC
b) [Iporecc, mpu KOTOPOM YaCTHUIIBI OCEAAIOT HA THO COCYIa
¢) IIporecc moIHOTO PACTBOPEHUS YACTHII
6. Kak Temneparypa BIusieT Ha yCTOWYUBOCTD JUCTIEPCHBIX CUCTEM?
a) YBesM4YeHue TeMIIepaTypbl BCErja yJIydliaeT yCTOWIMBOCTb
b) YBennyeHue teMnepaTypsl MOKET IPUBECTH K KOATYJISILIMN YACTHIL
c) Temneparypa He BAMSIET Ha yCTOHYMBOCTh
7. Uro takoe (iaokymsiums’?
a) [Ipouecc, npu KOTOPOM YaCTHILIBI OCEAAOT HA THO cOCya
b) [Iporecc, mpu KOTOPOM YACTHUIIBI 00PA3YIOT PHIXJIBIEC arperaThl
¢) [Ipouecc, npu KOTOPOM YaCTHILIBI TOJTHOCTHIO PACTBOPSIIOTCS
8. Kakoe wu3 cienyromMx BEUIECTB MOXET CIYXUTb BSMYJbraTopoM JUIsl CTaOWIM3aluu
IMYJIbCUI?
a) Bona
b) Ms10
c¢) Counpb
9. Kakoe siBnenue HabMoaeTCsl B KOJUIOMIHBIX CUCTEMAaXx NP paccenBaHuM cera? a) D¢ dexT
Tunnmans
b) Dddext bpoyHOBCKOTO NBHKEHUS
¢) D deKxT ocakaeHU
10. Kakoit MeTo; MOKHO MCIIOJIB30BaTh JJISl pa3/AeIeHHs TUCIIEPCHON CUCTEMBI?
a) Juctumnsius
b) ®unerparus
c) Ucnapenue
11. Kakolf Tun aucnepcHOW cuUCTeMbl oOpasyeTcs NpH CMEIIMBAaHMKM Macia U BOABI? a)
Cycniensus
b) Omynbcus
¢) A3p0o3011b
12. YTo mpouCXOIUT C AUCIEPCHON CUCTEMON MpH J0OAaBICHUH CTa0MIN3aTOPOB?
a) YCTOWYUBOCTh CUCTEMBI YBEIIMUNBACTCS
b) YcToiunBOCTh CHCTEMBI YMEHBIIIAETCS
c¢) Cucrema CTaHOBUTCS OJTHOPOTHON
13. Kak pa3zmep yacTull BIUSET HA YCTOWYUBOCTD KOJUIOUIHBIX CUCTEM?
a) Uem Ooibllie pa3Mep YacTHULL, TEM BBIIIE YCTOHUYNBOCTh
b) Uem MeHbIIIE pa3Mep YacTHIl, TEM BHIIIEC yCTOHIHBOCTh
c) Pa3mep wactuil He BIMSIET HA YCTOMYNBOCTh
14. Kakoit u3 ciieyromux GakTopoB MOXKET MPUBECTH K Pa3pyLICHUIO JUCTIEPCHON CUCTEMBI?
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a) YBeJIMYeHNEe KOHLIEHTPAIMU AUCTIEPCHON (ha3bl

b) YBenuuenue remmneparypsl
c¢) Job6asnenue smynpratopa
15. Kakoe 13 ciieyomux yTBEpKAeH!H BEPHO JUIsl IUCTIEPCHBIX CUCTEM?

a) OHM Bcera nmpo3pavyHbl U HE PACCEHBAIOT CBET

b) OHu MoryT OBITE MyTHBIMH U paccenBaroT cBeT (3¢ ekt Tunmans)

¢) Onu Bceraa ocearoT Ha THO cocyaa

Kurou k Tecty

Ne 1 2 3 4 5 6 7 8 10 11
OtBer | b b a b a b b b b b
Ne 12 13 14 15

OtBer | a b b b

Kpurepuu onenkmu:

TecT oneHMBaeTCs MO MATH OATBHOMN IIKaNe CIeIYOIMM 00pa3oM: CTOMMOCTh KaXKIOTO BOIIpOca
1 Oamn. 3a mpaBWIBHBIA OTBET CTYJAEHT moiydaeT | Oami. 3a HEBEpHBIA OTBET WIIA €ro

OTCYTCTBUC OaJuIbl He HAYMCIISIFOTCS.

OneHka «OTJIMYHO» BBICTABISETCS CTYIEHTY, €ClIM OH npaBuwibHO oTBeTws1 Ha 90-100% ot
0011ero Ynciaa BOMPOCOB TECTOBBIX 3aJaHUIA.
OueHka «XOpoIIO» BBICTABIAECTCS CTYACHTY, €CIU OH MpaBWiIbHO OTBeTWa Ha 70-89% ot
0011ero yncia BOMPOCOB TECTOBBIX 3aJaHUIl.
OneHka «yI0BJIETBOPUTEIBLHO» BHICTABIISCTCS CTYJICHTY, €CJIM OH MPABHILHO OTBETHII Ha 50-
69% oT 00111eT0 YKCIa BOMPOCOB TECTOBBIX 3a/IaHUM.
OneHka «HEYIOBJIETBOPUTEIbHO» BBICTABIISCTCS CTYICHTY, €CIM OH TPABHIBLHO OTBETHII
MmeHee yeM Ha 50% oT o011ero yucia BONpOCOB TECTOBBIX 3aJaHUM.

3. 3agaHus 1J151 IPOMEKYTOYHOM aTTecTAlNU

3.1. IlepeyeHb BONPOCOB /ISl IPOBEIEHNSI 3a4eTa

1. Ilepmomuueckuii 3akOH W mepuoauveckas tadmuma saementoB J[.M. MenneneeBa B cBere

TCOPHUHU aTOMaA. 3HaueHHne NEpUOANICCKOI'0 3aKOHA ITIOHUMAHUA IMTPHUPOIbI.

el i A

— O

Kucnorsl 1 ux cBoiicrTsa.
OcHOBaHMS U UX CBOWCTBA.

OKCcHIBI U X CBOMCTBA.

TeTEPOreHHOU cpese.

—_
B~ W N

CBOMCTBA.

Comnu u ux cBoiictBa. ['maponus coneil.

Buabl xumuueckoil CBs3M B HEOPraHUYECKUX U OPraHUYECKUX COCTUHEHUN.
HucTele BellecTBa U CMECU. | OMOT€HHBIE U T€TEPOrE€HHBIE CMECH.

JlucriepcHble CUCTEMBI, UX POJISL B IPUPOJIE TPOU3BOJACTBEHHBIX MTPOLECCOB.
Bopa. PacTtBopsl. DnekTponuTrueckast JUCCOIMALIHS.

. OBpaTuMOCTh XUMHUYECKUX PEeaKIHii. XMMUYECKOE paBHOBECHE.
. O01mas xapakTepucTHKa METaJUIOB, XUMUYECKUE U (PH3UIECKIEe CBOHCTRA.

. KHaCCH(bHKaHHH XUMHUYCCKUX peaKLII/Iﬁ B HeOpFaHquCKOﬁ 151 OpFaHquCKOﬁ XHUMUU.
. CKOpOCTB XUMHYECKOM pCaKknuu. YcinoBul BIMSHHSA Ha CKOpPOCTh pCaKIUn TOMOT€HHOHN U

. HeMeTaJ'IJ'IBI, XUMHUYCCKUE U (1)I/I3I/I‘IeCKI/Ie CBOﬁCTBa, OKHCIINTCIbHO-BOCCTAaHOBHUTCIIbHBIC

35




15. OCHOBHBIE TIOJIOKEHUS TEOPUU XUMHUECKOro crpoeHus A.M. bytineposa. 3HaueHus: Teopun
JUIS HAyKH.

16. [IpenenbHble  yTIEBOAbI, WX CpaBHEHHWE W CBOWCTBO. (CHOBHBIE HaIpaBJICHUS
MIPOMBIIIJIEHHOCTH NepepabOTKU METaHa.

17. DTueHOBBIE YIIEBOABI, UX CTPOCHUS U CBOMCTBA.

18. luenoBsie yriaeBoopoibl. X cTpoeHus, cBOCTBa U npuMeHeHue [[pupoaHbiii kaydyk.

19. AnietuneH — npeACTaBUTENb YIIEBOIOPOIOB C 3-01 CBSI3bIO B MOJIEKYJIaX.

20. ben3on kak MpeACTaBUTENb APOMATHUYECKUX YIJIEBOAOPOJOB, €ro CTPOCHHs, CBOMCTBA
IIOJIy4Y€HUS U TIPUMEHEHUS.

21. Hete, €€ cocrtaB, OCHOBHBIE CIOCOOBI TiepepaboTKu. Pa3BuTHe HePTEXUMHUYECKON
MIPOMBIIIJIEHHOCTH.

22. IlpenenbHble OJJHOATOMHBIE CIUPTHL. VX CTpOEHNUs U IpUMEHEHUE.

23. MHOroaroMHbl€ CIUPTHI, UX CTPOCHHE, CBOWCTBO, TPUMEHEHUE.

24. deHo, cTpOEHUE, CBOMCTBA U MPUMEHEHHUE.

25. Anbaerupl, CTpOEHHE, CBOMCTBO U IPUMEHEHUE.

26. IlpenenbHble OJTHOOCHOBHBIE KAPOOHOBBIE KHCIOTHI, MX CTPOEHUE M CBOMCTBA Ha MpHUMEpe
YKCYCHOM KHUCJIOTBI.

27. CroxxHble 3(HpBI, CTPOCHUE, CBOMCTBA U IPUMEHEHHE.

28. XKupsl, cTpoeHue, CBONCTBA U IPUMEHEHHE.

29. I'moko3a, CTpoeHHE CBOMCTBO U MpUMEHEHUe. bronornyeckas posib riItOKO3BI.

30. Posb yriieBOIOB B KHU3HEACSITEIBHOCTA OpraHu3Ma.

31. AHUIMH — NpeACTaBUTENb APOMATUYECKUX aMUH.

32. AMHHOKHCIIOTEI, COCTaB, XUMHUUECKIE CBOMCTBA.

33. benku, Ononoruveckas GyHKIUS OCIIKOB.

34. O6mas xapakTepuCTUKa BBICOKOMOJIEKYJISIPHBIX COSMHEHUI.

35. M30oMepust OpraHUYECKUX COEANHEHNN U €€ BUJIBI.

36. I'eneTnueckast CBsI3b MEX/ly OPraHUYECKUMH BEIIECTBAMHU.

37. I'eneTnueckas CBsI3b MEX]y KJIaCCaMU HEOPTaHUYECKUX COEIMHEHUH.

Kpurepun oueHnBanus

«oTau4Ho» OOyuarouuiics B MOJIHONW Mepe BIaJeeT MOHATUIHBIM anmapaToM JaHHOW oOniactu
(TEeOpeTHYECKUMH OCHOBAMHM JUCLMILIMHBI), CIIOCOOEH HWUIIOCTPUPOBATH OTBET IpUMEpPaMH,
(dhakTamu.

«xopomo» O0yyaromuiics BiIasieeT NOHATUIHBIM annapaToM JaHHOH 00JacTu (TeOpeTHYeCKUMU
OCHOBAaMHU JUCLHUIUIMHBI), CHOCOOEH WIUTIOCTPUPOBATH OTBET NMPUMEpPaMH, (pakTaMu, TOITyCKaeT
OKMOKU IPU OTBETE HAa HEKOTOPBIE BOIIPOCHI.

«y/0BJeTBOpPUTEIbHO» OOydaromuiics BiajeeT YacTUYHO TEOPETUYECKUMH OCHOBAMU
JUCLMILIMHBL, ()parMEHTapHO CHOCOOEH WIUIIOCTPUPOBATH OTBET IMpHUMEpaMu, (akTaMu, HE
yMeeT IPUMEHSATH MTOJIyYeHHbIe 3HaHus. He BiajeeT NOHATHIHBIM aIrrapaToM Mo MPEAMETY.

«HeY/I0BJIeTBOPHUTEIbHO» O0yUarouiicss He BIaJeeT TEOPETHUECKUMH OCHOBAMHU TUCLIMILIMHBI,
HECNOCOOEH MIUTIOCTPUPOBATh OTBET MpUMepamMu, (pakTamu, He yMeeT IPUMEHSTh [10JIy4YEeHHbIE
3HaHus. He Biazieer MOHATUHHBIM anmnapaToM Io npeamery. OOydaromuiicss 1eMOHCTPUPYET
OTPBIBOYHBIE, (PparMeHTapHbIC 3HAHUS, TOIYCKAET rpyOble OIIMOKH.

OueHo4HbIE CpeCTBA A/ IPOBEPKH YPOBHS ¢(pOPMHPOBAHHOCTH KOMIIETCHIUH
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Homep Coaepsxanue Bonpoca IIpaBuiabLHbIH Kommnerenn
3aaHus oTBeT ust
BrmmuTe HegocTaromee ClIoBO B YTBEPKICHUH BanenTtHbIx
1 «Atombl Cr SIIMEIOT OMHAKOBOE YHCIIO AJIEKTPOHOB OK 01
B psaay xumnueckux snementoB Li-Be-B-
2 CMeTaInYecKue CBOMCTBA Yopisaror OK 01
20. Kakoii 3aK0H yTBEPKIAET, YTO Macca BEIIECTB
3 JI0 Y TIOCJIE XUMUYECKOU PEaKLUU OCTAETCs A OK 06
HEU3MEHHOM?
a) 3aKOH COXpaHEHHUsI MaCChI.
0) 3akon ABorajpo.
B) 3akoH boins-Mapuorra.
r) 3akoH ['ecca.
VYkaxkure, Kakoe U3 CIeAYIOINX YPaBHEHUI b
4 OIMCHIBAET PEAKLIHIO ITOJIHOTO OKUCIICHUS OK 04
TPUATUIAMHUHA a30THOW KHCIIOTOM:
a) 4(C2H5)3N +36HNO3 — 24CO2 + 48H20 +
6NO2 + 17N2
6) 2(C2HS5)3N +78HNO3 — 12CO2 + 54H20 +
78NO2 + N2
B) (C2H5)3N + 11HNO3 — 6CO2+ 13H20 +
4NO2 + 4N2
IIpuBeneHHBIE BEllECTBA COAEPIKAT /1Ba TUIIA KoBanenrnas
S XMMHYECKOH CBA3H HENOJSIpHAs U OK 04
st 030Ha (O3) MOHHAas
u xaopuaa kaneius (KCIl) coorBeTcTBeHHO
14.  Hwxe npuBeneHbl 1B€ IPyHIIbI A
6 XUMHUYECKUX YPaBHEHUM. IIB OK 04

B xax ol rpymnme cnpaBeIiiiBO TOJIBKO OJTHO
ypaBHEHHUE:

L

a) 2KMnO4 + 2H2S + 2H2S04 — S +
2MnSO4 + K2S04 + 4H20

0) 2KMnO4 + 5H2S + 3H2S04 — 5S +
2MnSO4 + K2S04 + 8H20

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

1L

a) 3H2S + 3K2Cr207 + 10H2SO4 — S +
3Cr2(S04) + 3K2S04 + 13H20

0) 3H2S + 2K2Cr207 + 7H2S04 — 2S +
2Cr2(S04)3 + 2K2S504 + 10H20
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B) 3H2S +K2Cr207 +4H2S04 — 3S +
Cr2(S0O4)3 + K2S504 + 7TH20

.Kakoii Tun cBs3u obpasyercs Mexay aToMaMu

7 HaTpus U xjopa? OK 04
a) MonHas cBsi3b.
0) KoBasieHTHas HEMoOIsIpHAS CBS3b.
B) Bonopoanast cBsi3b.
r) Mertamindeckas CBS3b.
13. VYkaxwurte, Kakoe U3 CICAYIOIINX
8 ypaBHEHUN COOTBETCTBYET PEabHO MPOTEKAIOIIEH OK 04
XUMHYECKON peaKIInu:
a) 2H2S04 + 4H2S — 6H20 + SO2 + 58
0) 4H2S04 4- 2H2S — 6H20 + 5S02 + S
B) H2SO4 +H2S — 2H20 + SO2 + S
1. Kakoe u3 cyxaeHuii BEpHO JIJIs 3JIEMEHTOB
9 {VA rpymmnsl , IVA rpynmnsl, A rpynmnsi} OK 02
a) obas hopMyIia JeTy4ero BOAOPOHOTO
coenunenus RH4
0) He 00pa3yIoT JIETYYMX BOJOPOTHBIX
COEMHEHHI
B) JIO 3aBEPIICHUS YHEPTETHUECKOTO YPOBHS HE
XBaTaeT TPEX DIEKTPOHOB
r) 00pa3yIoT JIeTyune COeTUHEHUS C YTIEPOAOM
B xakoMm coCTOSIHUM HaXOASATCSI MOJIEKYJIbI BOZbI
10 npu Temneparype +100°C? OK.07
a) XKunkoe coctosHue.
0) ['a3000pa3Hoe cocTosIHUE.
B) TBepblii nej.
r) [lepexomHOE COCTOSIHHE MEXTY KUIKHM U
TBEPJIBIM.
18. Onpenenute CTENEHb OKUCICHUS CEPBI B
11 coenuaenun H2SO4. OK 06
a) +6
0) -2
B) +4
r)0
Urto nmpeacTasisieT co00il ypaBHEHHE XUMUYECKON
12 OK 06

peakuuu?

a) ®opMmyiia, TOKa3bIBaKOIIAsl, KAK BEIIECTBA
pearupyroT Ipyr ¢ ApyroMm.

6) Tabmu1ia, onMCHIBaIOIIAsl CBOMCTBA PEareHTOB.

B) ['paduk u3MeHeHus: TeMnepaTypsl BO Bpemst
peaKIuu.

r) CIIUCOK BCEX BO3MOXHBIX MPOYKTOB PEAKIIHH.
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VYKaxuTe NpoAYKT PEaKLUU MEXAY YTaAHOM B
13 (C2H6) u kucnopomom (O2). OK 06
a) DTaHOJI U BOJA.

0) OTuJIeH U yTIEKUCIbIHN Ta3.
B) Jlnokcuy yrieposaa v Boja.
) Aneranabaeruj 1 BOAOpPOI.

Ykaxkure, Kakoe U3 CIACAYIOIHUX YPaBHEHUN B
14 peasbHO ONHMCHIBAET OKUCIICHUE CyNb(pua xenesa OK.04
030HOM
a) PbS + 203 — PbSO4 + 02
0) PbS +403 — PbSO4 + 402

8) PbS + 603 — PbSO4 + 702

B psany Al Mg, Na VYBenuuuBaroTcs
METaJNTHYEeCKHe CBOMCTBA JIEMEHTOB OK 02

15

K s-3i1emeHTaM OTHOCHUTCH: A
16 a) K OK 02
0)S

B) Fe
r) Br

[lytem coennnenus atoMoB oy Homepom 11 u 17 Honuon

17 o0pasyercs BEIIeCTBO C XUMUYECKOM OK 01

CBA3BIO:

KonnuecTBO 351€KTPOHOB B aTOME; KOJIMYECTBO Howmepy

18 IIPOTOHOB B AAP€ aTOMa COOTBETCTBYCT OK 01

B Ta6n1/1ue MeHnpeneeBa

CepHoli KHCIIOTE€ COOTBETCTBYET b
19 a) HOHHAs XUMHUYECKas CBS3b OK 02
0) KOBaJICHTHAs TOJISIPHASI XUMUYECKask CBSI3b

B) KOBQJICHTHAsI HETIOJISIPHAS XUMHUYECKas CBS3b

T') BOJIOPOJHAS CBS3b

CBs3b O6p330BaHHa${ 3a CUCT JJICKTPOCTATUYCCKUX BaH—z[ep—

20 OK 02

CHUJI IPUTSKEHUS HAa3bIBACTCS BaaJbCOBOE
B3aNMO]IEVICTBUE

Kpurtepun onennBanus:

OneHka «OTJIIMYHO» BBICTABISAETCS CTYAEHTY, €CIM OH IpaBwibHO oTBeTws1 Ha 90-100% ot
00I11eT0 YKciIa BOMPOCOB TECTOBBIX 3aJJaHUH.

OrieHKa «XOPOIII0» BBICTABISAETCSA CTYACHTY, €CJIM OH MPaBWIbHO OTBeTHI Ha 70-89% oT oO1iero
YKclia BOIPOCOB TECTOBBIX 3aJaHUM.

OneHka «yAOBJIETBOPUTEILHO» BBICTABIIAETCS CTYIEHTY, €CIIM OH MPaBUIBLHO OTBETHJ Ha S50-
69% oT 00111eT0 YKCIa BOMPOCOB TECTOBBIX 3aJaHUM.

OrneHka «HEeyA0BJIETBOPUTEILHO» BBICTABIISETCS CTYACHTY, €CJIM OH MPaBUIHHO OTBETUJ MEHEe
yeM Ha 50% oT o011ero yrciaa BOIPOCOB TECTOBBIX 3aJaHUM.
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