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1.MMacnopt komiiekta ®OC

®onn oneHouHbix cpeActB (POC) mpeaHazHayeH Uil KOHTPOJIS U OLECHKU
o0pa3oBaTeIbHBIX JTOCTHKEHUN oOyyJarouxcs, OCBOMBIIUX porpamMmmy
o011eo0pa3oBaTeIbHON TUCIUILIMHBI XUMUS.

®OC Briouaer KoHTposbHO-u3MepurenbHblie (KMM), npemHazHaueHHbIE IS
OLICHKM pPE3yJbTaTOB TEKYIIEro KOHTPOJL IO pa3feliaM M TeMaM, OLEHOYHBIE
MaTepuabl IS IPOBEICHUS IPOMEKYTOYHON aTTecTaliu B popMme sk3ameHa (ykas3aTh
dbopMy TPOMEKYTOUHOM aTTecTanuu 3a4et/ muddhepeHITMPOBAHABINA 3a4eT/IK3aMeH ).

Texymmii  KOHTpOJb  YCHEBAEMOCTH W NPOMEXKYTOYHAs  aTTECTALHA
00€eCreynBalOT  ONEpPaTUBHOE  YINpaBiieHWEe  00pa30BaTEIbHOM  AESTEIbHOCTHIO
OoOy4Jarommxcs, €€ KOPPEKTHPOBKY M BBISABISIOT CTENEHb COOTBETCTBHS KadecTBa
oOpa3zoBaHusl  OOy4arluxcsi TpeOoBaHMSAM  (heIepalbHOTO  rOCYJapCTBEHHOTO
00pa30BaTeNbHOrO CTaHapTA.

B pesynbrate ocBoenus O]l oOyuarommiicst nomkeH osnanets JIP, MP, I1P6
(®roC CO0); OK, 11K, ITPy (@I'OC CIIO):

®roc coo

Kon pesyibTara | HaumeHoBaHuUe pe3yJibTaTa

JInuHOCTHBIE pE3yIbTATHI

JIP 01 YyBCTBO TOpPAOCTM U YBAXKEHUS K HUCTOPUU U  JIOCTHIKEHUSIM
OTEYECTBEHHON XMMUYECKONW HAYKU; XUMUYECKH I'PAMOTHOE ITOBE/ICHUE B
npodeccuoHabHOM  JEATENIbHOCTH U B OBITY IpH OOpalleHuu ¢
XMMHYECKHMH BEIIECTBAMH, MaTEPHAJIaMU U NPOLIECCAMHU.

JIP 02 TOTOBHOCTb K MPOJIOJKEHHIO 00pa30BaHUs U MOBBIIEHUS KBaTH(pUKAIUN
B M30paHHOM mNpodeccCHOHANbHON JAEATENbHOCTH U OOBEKTUBHOE
OCO3HaHUE POJIM XMMHUYECKUX KOMIETEHIUH B 3TOM.

JIP 03 YMEHHE HUCII0JIb30BaTh JOCTUKEHHUSI COBPEMEHHOW XMMUYECKON HAyKU U
XUMHUYECKUX TEXHOJIOTUH IS OBBIIEHUS COOCTBEHHOTO
MHTEIUIEKTYaJIbHOTO Pa3BUTHS B BBIOpaHHOH MPodecCHOHAIBHOM
JeSITebHOCTH.

MeranpeamMeTHbIE PE3yJIbTaThl

MP 01 WCMOJIb30BAHUE PA3JIUYHBIX BHUJOB I[103HABATEIIBHON JAEATEIBHOCTH H
OCHOBHBIX  HHTEJUIEKTYyaJIbHBIX  Omepanuii  (MOCTaHOBKM  3a/ayu,
dhopmMynupoBaHUS THIOTE3, aHAJIM3a U CUHTE3a, CPaBHEHUS, 0000IICHUS,
CUCTEMaTHU3alliH, BBISBICHUSI NMPUUYMHHO-CIEICTBEHHBIX CBA3EH, MOMCKa
aHaJIOToB, (OPMYJIUPOBAHUSA BBIBOJIOB) JUISl PELIEHHs] IOCTaBIEHHOMN
3a/layd, TPUMEHEHHE OCHOBHBIX METOJOB TIO3HAHUSA (HAOMIOACHUS,
Hay4YHOT'O DKCIIEPUMEHTA) ISl U3YYCHHS PA3TUIHBIX CTOPOH XUMUUYECKHX
O0BEKTOB M TMPOIECCOB, C KOTOPBIMH BO3HHMKAE€T HEOOXOIUMOCTb
CTAJIKMBAThCSI B MPO(ecCHOHANBHOM cdepe.

MP 02 HCIIOJIb30BAHUE DPA3IMYHBIX HMCTOYHUKOB I IIOJYYEHHUsS] XUMUYECKOU
nH(popMaluY, YMEHHE OLIEHHTh €€ JOCTOBEPHOCTb JMJIsi JIOCTH)KEHUS
XOPOIIUX PE3yIbTATOB B MPOo(hecCHOHATLHOU cdepe;

[IpenmeTHBIEC pe3ynbTaThl 6a30BOTO YPOBHSA

[1P601 c(hOPMUPOBAHHOCTh TMPEACTABICHUNH O MECTe XHMHUU B COBPEMEHHOMU
HAayYHOM KapTUHE MHpa; MOHUMAHUE POJU XUMHUU B (POPMHUPOBAHUU
Kpyro3opa u (YHKIIMOHATBLHOW TPAMOTHOCTH YEJOBEKA JUIsI PEIICHUs




IMPAKTUYCCKHUX 3a71a4;

I1P602

BJIAJICHUE OCHOBOIIOJIATAIOIMMHA XUMUYECKUMU IOHATUSAMHU, TEOPUSIMH,
3aKOHAMH U 3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHUE XMMHYECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

I1P603

BJIQJICHHE OCHOBHBIMHM METOJIAMU HAYYHOTO MTO3HAHMUS, UCTIOIb3YEMBIMH B
XUMHUH: HaOMIOJCHUEM, ONMUCAaHHEM, W3MEPECHUEM, OJKCIEPHUMEHTOM;
yMeHHe 00pabaTbiBaTh, OOBSICHATH PE3yIbTaThl IPOBEICHHBIX OMBITOB U
JieNaTh BBIBOJIbI; TOTOBHOCTb M CIIOCOOHOCTh MPUMEHSTH METOJbI
TO3HAHUS MIPU PENICHUU NMPAKTUYECKUX 3a/1aY;

I1P604

cOpPMUPOBAHHOCTh YMEHHUSI JIaBaTh KOJUYECTBEHHBIC OIICHKH U
MIPOM3BOJIUTH PACUETHI 0 XUMUYECKUM (OpMYJiaM U YpaBHEHUSIM;

ITP605

BJIAACHUC TIpaBUJIaMHU TCXHHUKU 0e30IMacHOCTH Ipru HCHOJb30BAHUHN
XUMHNYCCKHUX BCIICCTB,

ITP606

cOPMUPOBAHHOCTh ~ COOCTBEHHOW IMO3WIMU 10 OTHONICHHIO K
XUMHYECKON MH(POPMAIIH, MTOJIy4aeMOi U3 pa3HbIX HCTOUHUKOB.

[IpeamMeTHBIE pe3ysbTaThl HA YIITyOJIEHHOM yPOBHE

[Py 1

c(OPMHUPOBAHHOCTh MPEJICTABICHUH O HEOOXOAMMOCTH JI0Ka3aTeJIbCTB
IIp1 000CHOBAaHUM XUMHUUECKUX YTBEPIKICHUM;

[1Py 2

c(OPMHPOBAHHOCTh TMOHATUHHOIO ammapara MO0 OCHOBHBIM pa3zeiiam
Kypca XMMMH; 3HAHUH OCHOBHBIX 3JIEMEHTOB, (POPMYNT M YMEHUS HX
IPUMEHSTh; YMEHUS HAXOIUTh HECTaHJapTHBIE CIIOCOObI pellIeHus 3a/1a4;

[Py 3

C(OPMHPOBAHHOCTE YMEHUH MOJENUpPOBaTh peajibHble CHUTYallUH,
HCCIEA0BATh IOCTPOCHHBIE MOJEIN, WHTEPHPETUPOBATh IOJYYECHHBIN
pe3yibTar;

[Py 4

chOPMUPOBAHHOCTh  TPEJCTaBICHUH OO0  OCHOBHBIX  TOHATHUAX
XMMHYECKOTO aHaJiM3a M WX CBOWCTBAX, BJIAJECHUE YMEHUEM
XapakTepU30BaTh IOBEACHUE JJIEMEHTOB, HCIOJIb30BAHUE IOJYYEHHBIX
3HAHUW 11 ONMCAHUS Y aHAJIN3a PEATTbHBIX 3aBUCHMOCTEM.

IIpy5

TOTOBHOCTb U CHOCOOHOCTh K CaMOCTOSTENbHOM MH(OPMAIMOHHO
MO3HABATEIbHON  JIEATENbHOCTH, BJIAQJCHUE HaBBIKAMM IOJy4YEHUS
Heo0X0oAUMOW HMHGpOpPMAaLlUK, YMEHHE OPHEHTUPOBATbCA B PA3IUYHBIX
MCTOYHUKAX MHQOpPMAIH, KPUTHUYECKH OLEHUBATh U MHTEPIPETUPOBATH
MH(OPMAIIHIO, TOTYYaEMYIO U3 Pa3IMYHBIX HCTOYHUKOB.

ITpy6

BJIaJICHHE HaBBIKAMHU I103HABATEJIbHOM, Y4eOHO-MCCIIEJOBATENbCKON U
MPOEKTHOM  JESATEeNIbHOCTH,  HAaBBIKAMU  paspelieHds  Mnpodiem;
CMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJI0B
pelieHusl NPAKTUYECKUX 3a4ad, MPUMEHEHHUIO pa3JIMYHBIX METOJ0B
TTO3HAHMSL.

IIpy7

OCBOCHME U HCIIOJIIB30BAHUE €CTECTBEHHO-HAYYHBIX, B YaCTHOCTHU
XUMUYECKHE, 3HAaHU JUIsl TPHOOPETEHNsI HOBBIX 3HAHUMH, U1 00BbSICHEHUS
€CTECTBEHHOHAYYHBIX SIBJICHUH U (hOPMYINPOBAHHMSI BHIBOJIOB.

oroc Ccnno

Koa xomnereHun

HaumenoBaHue pesyJjbTara




OO0LImMe KOMIIETEHIIUU

OK 01. Bri6upats cnocoObl pemeHus 3a1a4 npodhecCHOHATBHOW eSITeIbHOCTH
MIPUMEHHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh  COBpEMEHHBIE  CpEACTBAa  NOMCKa, aHajlu3a |
uHTepnpeTanuu uHGoOpManuu W WHPOPMAIMOHHBIE TEXHOJOTHUU IS
BBITIOJTHEHUS 33124 Npo(deCCHOHATIBLHOM NeSTeIbHOCTH

OK 04. D dexTnBHO B3aNMOICHCTBOBATH U Pa0OTATh B KOJUIEKTHBE U KOMAaH/IE

OK 07. ConeiicTBOBaTh COXpPAHEHUIO OKpY>Karoleu cpenbl,

pecypcocOepeKeHuIo, MPUMEHITh 3HaHUS 00 W3MEHEHHH KIMMaTa,
MPHUHIUIBL OCPEKITMBOTO TPOU3BOJCTBA, IPPEKTHBHO JICHCTBOBATH B
I-IpG?;BBI‘-IEH\;IHBIX CUTyalusIx

2. OlIeHKa O0CBOCHHUA JUCHMUILIMHBI

KOHTpOJII) N OOCHKa OCBOCHHA NJUCHMUIIIIMHEI 110 TCMaM (pa3I[€J'IaM)

dopmupyemble HaumenoBanue pasjaesa (TemMbl) dopma Tekylero
KOMIIeTeHIIUH KOHTPOJIS ¥
U pe3yJIbTaThl NPOMEKYTOYHOM
aTTecTalluu
Pa3nes 1. OcHOBBI CTpOEHUsI BellecTBa
JIPO1 Tema 1.1 CtpoeHne aTOMOB XMMHUYECKUX 1. Tect «Ctpoenue
JIP02 AJIEMEHTOB U NMPUPOJA XUMUUECKOHN CBS3H aTOMOB XMMHUYECKUX
OK 01 2JIEMEHTOB U NIpUpOa
XUMHUYECKOHN CBSA3HY.
2. 3ajaum Ha COCTABIICHUE
XUMHUYECKHX (POpPMYIT
JIByXaTOMHBIX
coeMHEeHUH (OKCUIOB,
Cynb(pUA0B, TUAPUIIOB U
T.IL.).
OK 01 Tema 1.2 [lepuoanyeckuii 3akoH u Tabauua | [IpakTuko-
OK 02 J.1. Menneneesa OpPUEHTUPOBAHHBIE
MPO1 TEOPETUUECKHE 3a/1aHuUs
Ha XapaKTepHU3aIHuio
MPO02

XUMHUYCCKUX DJICMCHTOB:
«Merammdeckue /
HEMETAJUTHYECKHE
CBOICTBA,
ANEKTPOOTPHUIIATETLHOCTD
Y CPOJCTBO K AJIEKTPOHY
XUMHUYCCKUX 3JICMCHTOB B
COOTBETCTBHE C UX




OJICKTPOHHBIM CTPOCHUCM
U ITIOJIOKCHUEM B
IIEPUONYECKON CUCTEME
XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBay.

Pazgen 2. Xumuuyeckue peakunu

OK 01
MPO1
MPO02

[Ipyl

Tema 2.1 TUNbl XUMHUYECKHX PEAKIIHIA

1. 3ajaun Ha cocTaBiieHUE
YPaBHEHUH PEAKLIUN:

— COCIMHEHUS,
3aMEIICHUS, PA3JIOKEHUS,
oOMeHa 1 peakuuii ¢
y4aCTUEM KOMILIEKCHBIX
coeuHEHU (Ha mpuMepe
TUIPOKCOKOMITIIEKCOB
ATIOMUHUS U [IUHKA);

— OKUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX
peaKuuii ¢
UCIIOJIb30BaHUEM METOa
3NEKTPOHHOTO OanaHca;

— C yYacCTHEM
KOMILJIEKCHBIX
COEIMHEHUH (Ha mpuMepe
TUAPOKCOKOMILIEKCOB
[IMHKA U AJTFOMUHUA).

2. 3amaud  Ha pacyer

KOJIWYECTBEHHBIX
XapaKkTEPUCTUK MPOIYKTa
peakiu COEIUHEHHS;
MacCcoBOH HJIM 00BEMHOI
JIOJIA  BBIXOJIa MPOJYKTa
peaKIMu COEIUHEHHS] OT
TEOPETHYECKHU
BO3MOJKHOIO; OOBEMHBIX
OTHOIIICHUH ra3osB;
KOJIMYECTBEHHBIX
XapaKTEPUCTUK MCXOTHBIX
BEIIECTB M  TPOJIYKTOB

peakuuu; Macchl (00beM,




KOJMYECTBO  BEILECTBA)
MIPOJAYKTa pEeaKLuu, €ciu
OJTHO U3 BEILIECTB JaHO B
BUJIE pacTBopa c
ONPEACIEHHON MacCOBOMU
JOJIEH PacTBOPEHHOIO

BE€HOICCTBA.

OK 01
MPO02
[Tpy3

2.2 DNEeKTPOJUTHYECKAs JTUCCOIHAIUS |

WOHHBI 0OMEH

1. 3amanus Ha
COCTaBJICHHE
MOJICKYJISIPHBIX U MOHHBIX
peakuil ¢ yyacTuemM
OKCHJIOB, KUCTIOT,
OCHOBaHHUI U COJICH,
MOHHBIX PeaKIuil
THIPOIIN3A COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.

2. JIaboparopnas padota
«Peakuuu rugponnsza.

Paznen 3. Crpoenne u  cBOlCTBa

HEOPraHn4eCKMux BemecTn

OK 01

JIPO3
MPO1
MPO02
IIpy5

3.1 Knaccudukanus, HOMEHKIaTypa H

CTPOCHHE HEOPTAHMYECKUX BEIIECTB

1. Tectr «<HomeHknaTypa u
Ha3BaHUe
HEOpPraHMYECKUX BEIIECTB
HCXOJ5 U3 UX
XUMHUYECKON (OpMYJIbI
WJIM COCTaBIICHUE
XUMHUYECKOH (POPMYJIBI
HCXOJ U3 Ha3BaHUs
BELIECTBA 110
MEXKIYHAPOIHON WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3ajaun Ha pacyet
MaccOBOM JI0JU (MaccChl)
XUMHYECKOIO 2JIEMEHTA
(coenuHeHMsT) B MOJIEKYJIe
(cmecn).

3. [IpakTrueckue 3agaHus
0 KJaccuuKaIu,
HOMEHKJIAaType U
XUMUYECKUM (popMyiam




HEOPraHUYECKHUX BEILECTB
Pa3IUMYHbIX KJIACCOB.

4. TlpakTyeckue 3a/1aHus
Ha OIlpe/ieNICeHUe
XUMHYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBS3U U
TUIA KPUCTAJUIMYECKOI
PEIIeTKY.

OK 01
OK 02

MPO02

3.2 DU3UKO-XUMHUECKIE

HCOPTraHNYCCKUX BCIICCTB

CBOMCTBA

1. Tect «Ocobennoctu
XUMHUYECKHUX CBOMCTB
OKCHJI0B, KUCJIOT,
OCHOBaHUH, aM(OTEPHBIX
THJIPOKCUIOB U COJICI.
2. 3amaHusa Ha
COCTaBJICHUE YpaBHEHU
XUMUYECKHUX PEAKLU ¢
y4acTHEM MPOCTHIX U
CJIOKHBIX
HEOPraHUYECKUX
BEIIECTB: OKCUJIOB
METAJIJIOB, HEMETAJIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBAaHUM U
aM(pOTEepHBIX
TH/IPOKCH/IOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3YIOIINX UX
CBOWCTBA U CLIOCOOBI
MIOJIy4EHUSI.

3. IlpakTuko-
OpUEHTUPOBAaHHBIE
TEOPETUUECKHE 3a/1aHus
Ha CBOMCTBA U MOJTyYEHUE
HEOpPraHUYECKUX
BEIIECTB.

4. JTaboparopHas paboTa
«CBoliCTBa METAJJIOB U
HEMETAJIJIOB.

OK 01
OK 02

IIpy6

3.3 [TpouzBoacTBO

HEOPTaHUYCCKUX

BEIIECTB. 3HAUCHUE U TPUMEHEHHE B ObITY U

Ha IIPpOU3BOJACTBEC

[IpakTuko-
OPUEHTUPOBAHHBIE
3aJIJaHHUA 110 COCTABJICHUIO
XMMHYECKHUX PEaKIUi ¢




y4acTHEM
HEOPraHUYECKUX
BEILECTB, UCIIOJIb3YEMBIX
JUIS X UACHTU(DHUKAINA U
IIPOMBIIICHHBIX
CIOCOOOB MOJTYyYEHHUS.

Pazgen 4. Crpoenne

OpPraHu4eCKUx BeIIECTB

M CBOHCTBa

OK 01

JIPO3
[Ipy 4

4.1 Knaccugukanus,

CTpOCHHE

HOMCHKIJIaTypa OPraHNv4CCKUX BCHICCTB

n

1. 3aganus Ha
COCTaBJICHUE Ha3BAHUI
OpraHUYECKUX
COETUHEHUHN I10
TPUBHAIBHOW WA
MEKTYHapOIHOMN
CHUCTEMAaTUYECKOU
HOMEHKJIAType.

2. 3ananus Ha
COCTABJICHHE MOJHBIX U
COKpaIIeHHBIX
CTPYKTYPHBIX (hOpMyIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.

3. 3agauu Ha
ompeieIeHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
UCXOJI U3 DJIEMEHTHOT O
cocrana (B %).

OK 01 OK 02

4.2 CBoliCcTBa OPraHUYECKUX COETMHEHUN

1. 3aganus Ha
COCTABJICHUE YPaBHECHHUU
XUMHUYECKHUX PEAKIUN C
y4acTHEM OPTaHHYECKUX
BEIIIECTB HA OCHOBAHUH UX
COCTaBa U CTPOEHUS.

2. 3anaHus Ha
COCTaBJICHUE YpaBHEHUM
XUMUYECKUX PEaKLUid,
WJUTIOCTPUPYIOLIUX
XMMHYECKHE CBOMCTBA C
y4€TOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX
pEeaKIuii U TeHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB PA3HBIX KJIACCOB.
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3. PacyerHble 3a1auu 110
YPaBHEHUSIM PEaKLMii C
y4aCTUEM OPTaHUYECKUX
BEIIIECTB.

4. JIaboparopnas paboTa
«[lony4yenue sTuieHa U
U3YYEHHUE €r0 CBOUCTBY.

OK 01 OK 02

JIPO1
JIPO2
JIPO3

[Ipyl

4.3 Opranunueckue BEIIECTBA B
KU3HEIEATEIBHOCTH YeJI0BEKA.
IIpousBoacTBo u [IPUMEHEHUE

OpTraHNM4Y€CKUX BEIICCTB B IIPOMBIIIJICHHOCTH

[IpakTuko-
OpPUEHTUPOBAHHbBIE
3a/1aHus 110 COCTABIICHUIO
XUMHUYECKUX PEAKLUN C
y4acTUEM OPTaHUYECKUX
BEILIECTB, UCIOIb3yEMbIX
U1 MX UAECHTU(DUKALUY B
OBITY U
IPOMBIIIJIEHHOCTH.

Pa3nen 5. Kunernueckue |

TEPMOANHAMHUYECCKHE 3aKOHOMEPHOCTH

NPOTEKAHUS XMMHYECKHX peaKknui

OK 01 OK 02

JIPO1
JIP02
JIPO3
[Ipy2

5.1 Kunernueckue 3aKOHOMEPHOCTH

MPOTCKAHUA XUMHUYCCKUX peaKuMﬁ

1. JJaboparopHast pabota
Ha BBIOOP:

— «Omnpenenenue
3aBHCUMOCTH CKOPOCTH
peaxmuu ot
KOHIIEHTpAIUH
pearupyonmx BemecTB;
— «Onpenenenue
3aBHCUMOCTH CKOPOCTH
peaxiuu ot
TEMIIePaTypPhI».

2. IIpakTuko-
OpPHEHTHPOBAHHBIC
TEOpeTUYeCKHe 3aaHus
Ha aHanu3 (paxkTopos,
BIIMSIOIIMX HA U3MEHEHUE
CKOpPOCTH XUMHYECKOM
peaKIiu.

OK 01 OK 02

JIPO1
JIP02

5.2 TepmoauHaMU4YeCKUE 3aKOHOMEPHOCTH

IMPOTCKAHUA XUMHNYECKHX peaKHI/Iﬁ .

PaBHOBECHE XMMHUUYECKUX pEaKLIUI

1. 3amaun Ha pacyeTsl
TEIUIOBbIX 3 (HEeKTOB
XUMHYECKUX PEaKIUi U
onpeJieJIeHue TUIa
peakiuu (1Mo TErI0BOMY
s dekTy: 3K30- U
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SHJO0TEPMUUYECKHUE).

2. IIpakTuko-
OpPUEHTUPOBAHHbIC
3aJaHHs HA IPUMEHEHUE
npunuuna Jle [llarense
JUTSL HAaXOXKACHUS
HaIpaBJICHUS! CMEILICHUS
PaBHOBECHS XUMUYECKOM
peaKIMy ¥ aHaIN3
(akTOpOB, BIMAIONIUX HA
CMEIICHHE XUMUYIECKOTO
paBHOBECHS.

3. JlJabopaTopHas pabota
«3yueHune BIUSAHUS
pa3nuuHbIX (PAaKTOPOB Ha
CMeIlleHne XUMHYECKOTO
pPaBHOBECHUS.

Pa3nen 6. lucnepcHble cucTEMBI

OK 01 OK 02 6.1lucniepcubie cucteMbl U ¢akTtopbl ux | 1. 3amayn Ha
yYCTOHUMBOCTH IPUTOTOBIICHUE
pacTBOpPOB.
2. IIpakTuko-
OpPUEHTUPOBAHHBIE
pacueTHbIe 3a/laHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbI€ B OBITOBOM
Y IPOU3BOJCTBEHHON
JESATEIIBHOCTH YEJIOBEKA.
OK 01 6.2 HccnenoBanue cBOMCTB nucnepcHbix | JlJabopaTopHas pabora (Ha
MPO02 cucTeM BbIGOP):
— IIpuroroBienue
PacTBOpOB;
— UccaenoBanue
JUCTIEPCHBIX CUCTEM.
Pasznen 7. KadecTBeHHble peaknuu
o0HapykeHHs OpPraHM4YecKuXx "
HEOPraHU4eCcKUX BellecTB
OK 01 7.1 OGnHapyxeHue Heoprannueckux | 1. JlabopatopHuas pabora

KaTHMOHOB U aHHUOHOB

(Ha BBIOOD):

— AHaIuTHYeCKuE
peakuuu katnoHos [-VI
IpymniL;

— AHaJTuTHYECKuE
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peaKIy aHKOHOB.
2. IlpakTyeckue 3a1aHus
Ha COCTaBJIEHHE
YPaBHEHUU peakUun
oOHapyKeHHsI KATHOHOB
I-VI rpynm 1 aHHOHOB, B
T.4. B MOJIEKYJIAPHOU U
HOHHOM opMax.

OK 01

JIPO1
JIPO2

7.200HapyKeHUE OPraHUYECKHUX BEIIECTB
OTACJIBHBIX KJIACCOB C HCIIOJIb30BAHUEM

Ka4CCTBCHHLBIX peaKHI/Iﬁ

1. JTaboparopHast pabota
(ua BBIOOD):

— KauecTBeHHbIE peaknuu
Ha OT/JEJIbHBIC KJIACChI
OpPTraHUYECKUX BEIIECTB;
— KauecTBeHHBIN aHAIN3
OpPraHUYECKUX
COETUHEHUH I10
(YHKIMOHATILHBIM
TpyTIIam.

2. IlpakTryaeckue 3aaHus
Ha COCTaBIJICHUE
KauyeCTBEHHBIX peaKIIui

OoOHapy KeHHs
OpraHUYECKUX
COCIMHEHMU.
Paspean 8.
Xumuss B OBITY M HNPOM3BOJACTBEHHOM
NeATeJIbHOCTH YeJI0BeKa
OK 01 OK 02 OK 04 | 8.1 Xumust B ObITY ¥ IPOU3BOICTBEHHOM Keiic (c yuerom Oymymieit
OK 07 JIPO1 JIEATENLHOCTH YEI0BEKa npodeccuoHanbHOM
JIP02 JIPO3 JeSTETLHOCTH)

Bo3MoxHbBIE TEMBI
KEHCOB:

1. IToTennenue k1uMara u
BBICBOOOK/IEHUE Ta30BBIX
TUAPATOB CO IHA OKEaHa.
2. Bynymme matepuaibl
JUIS aBUA-, MAITUHO- U
PUOOPOCTPOCHHUSI.

3. HoBble MaTepuansl 1iist
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTETBHBIX
npenaparos.
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Pasznen 9. UcciienoBanue 1 XUMHYECKHIA
aHaJIn3 00beKTOB Onocdepbl

OK 01
JIPO1
JIP02
JIPO3

9.1 OcHOBBI 1a00PATOPHOI MPAKTHKH B
npodeccHoHaIbHBIX T1a00PaTOPHIX

1. JTaboparopHast pabota
«OcHOBBI TabOpaTOPHOH
MPAKTHKN.

2. TunoBble pacyeThl 10
TEMaTHKE YKCIEPUMEHTA.
3. 3amauy Ha BLIYUCIICHUE
CPEIHETO 3HAYCHHUS
IKCIIEPUMEHTAILHBIX
TAHHBIX, TOTPEIITHOCTH.
4. TlpencraBnenue
pe3yJIbTaToB
JKCIIEPUMEHTA B
pasnuyHoi popme
(Tabmuna, rpaduk, oTyer,
TOKJIa/1, PE3CHTAIHS ).

OK 01 OK 02 OK 07

9.2 Xumudeckuii aHam3 mpod BOJIBI

1. Tect «CBolicTBa 1
COCTaB BOJIbI».

2. 3amanne «XUMHYECKHIT
COCTaB BOJIbI, TUII BOJbI U
CIOCOOBI €€ MPUMEHEHMSD»
(c ucrnonb30BaHUEM
HOPMAaTUBHBIX
JIOKYMEHTOB).

3. IIpaxTuko-
OpPHEHTHUPOBAHHBIE
TEOPETUUECKHE 3a/laHus
Ha COCTaB BOJIbl U
CIOCOOBI BBIPAKEHUS
KOHIICHTPaLlUH U
nepecyeT KOHLIEHTPAIUi
(c mconmp30BaHUEM
HOPMATHUBHBIX
JIOKYMEHTOB).

4. JIaboparopnas pabota
Ha BBIOOD:

— OuncTtka BObI OT
3arpsA3HEHUN;

— Onpenenenne pH Boas!
U €€ KHCIOTHOCTH;

— Onpenenenne
KECTKOCTH BOJIbI U
CIOCOOBI €€
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OK 01 OK 02 OK 07
JIPO1
JIPO2
JIPO3

9.3XuMHuecKuil KOHTPOJIb KauecTBa
IIPOJYKTOB IUTaHUS

1. Tect «Opranuueckue u
HEOpPTraHUYEeCKue
BEIIIECTBA, BXOIAIINE B
COCTaB MPOJYKTOB
MUTaAHUS.

2. IIpakTuko-
OpUEHTUPOBAHHBIE
3a/laHus 0 KYJIMHAPHOM
TEMAaTHKe.

3. JIaboparopHas pabota
(1a BBIOOD):

— OOHapyXeHUe HUTPATOB
B IIPOJYKTaxX MUTAHMUS,

— UccnenoBanue
IPOAYKTOB MUTAHUS HA
HAJIMYUE YTIIEBO/IOB
(MyKa, TBOpOT, MOJIOKO,
HOrypT) Ha HaIU4Yue
YTII€BOJOB (Kpaxmai,
TJIFOKO3a, caxaposa).

OK 01 OK 02 OK 07

9.4 Xumuueckuil aHanu3 mpoo MOUBkI

1. Tect mo Teme
«XUMHYECKUN COCTaB
HEOPraHWYECKHUX U
OpTraHUYECKUX
yI100peHuii».

2. 3amanue «B3anMoCBs3b
COCTaBa IMOYBEI, TUII
IIOYBEI ¥ €€ Ha3HAYCHUS.
3. JlJabopaTtopHas pabota
(Ha BBIOOD):

— OOHapy>xeHue
HEOPraHUYECKUX
mpuMeceii B mpobax
MMOYBEI;

— Onpenenenne pH
BOJTHOM

BBITSDKKH TIOYBBI, €€
KHCIIOTHOCTHU U

IIETIOYHOCTH.
OK 01 OK 02 OK 04 | 9.5 UccnenoBanue 0o0beKTOB OUOChEphI Y4eOHo-
OK 07 HUCCIIEI0BATEIbCKUN
JIPO1, MPOEKT B 00J1aCTH
JIPO2 HCCIIeIOBAHHS 00HEKTOB

ouocdepsl.
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Bo3moxxHbIe TEMBI
MIPOEKTOB:

1. UccnenoBanue cocraBa
MHHEPAIBHOM BOJBI U
PEKOMEHIAlUH 110 €€
HCIOJIb30BAHMUIO.

2. UccnenoBanue
pa3pylIaroIIero AeHCTBUS
IIPUPOTHOMN BOABI HA
CTPOUTEIIbHBIE
MaTepHaIbI.

3. CocraBieHue IpoeKTa
[IBETHHKA/OTOpOj1a/cana B
3aBHCHMOCTH OT COCTaBa
IPOAHATIM3UPOBAHHBIX
IIOYB.

4. CocraBieHHe
cOaJIaHCUPOBAHHOTO
MEHIO Ha JIeHb (HEeeI0) B
3aBUCHMOCTH OT
COJIepKaHUsI XUMHUYECKUX
MaKpO ¥ MUKPO3JIEMEHTOB
B IIPOAYKTaX MUTAHUS.

5. UccnenoBanue
Ka4yeCTBa MMUTHEBOM BOJBI.
6. UccnenoBanue mpod
BOJIOTIPOBOJHOM BOJIBI HA
MpeAMET YCTpaHEHUs
JKECTKOCTH.

7. YcTpaHeHHe )KECTKOCTH
BOJIBI B
CEIIbCKOX03sMCTBEHHOM
JIeSITeIIbHOCTH.

HpOMC)KyTO‘-IHa}I aTTeCTanusa

3. ®oHJ OLEHOYHBIX CPEICTB TEKYLIEr0 KOHTPOJIA

dopMaMH TEKYIIEro KOHTPOJISA MO 0OO0Ieo0pa3oBaTeIbHON NUCIHUIUIMHE SIBIISIOTCS: YCTHBIN
Ompoc O0yYaroUINXCs, TECTUPOBAHUE, BBHIMOTHEHUE KOHTPOJBHBIX, MPAKTHUYECKUX U JTa00OpaTOPHBIX

paboT u 1p. (MepedrcanuTh UCIOIb3yeMble (OPMbI KOHTPOJIS).

Tema 1.1 CTpoeHne aTOMOB XUMH4YECKHX 3JIEMEHTOB M MPUPOIA XUMHUYECKOI CBA3H
TecToBbIli KOHTPOJIb, 3aaAHUS:

| yacTh

Bribepure npaBUIIbHBINA OTBET:
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1. B sape atroma coneprkarcs:

a) TOJILKO MPOTOHBI, 0) TOJIBKO HEUTPOHBI, B) MPOTOHBI UAJIEKTPOHBI, T') IPOTOHBI U HEUTPOHBI

2. ATOM XJIOpa COEPIKHT:

a) 17 npoToHOB 1 35 3JIE€KTPOHOB,

0) 35 IPOTOHOB U 7 AJIEKTPOHOB,

B) 7 IPOTOHOB U 7 JIEKTPOHOB,

r) 17 nporoHoB u 17 351€KTpOHOB.

3. 3apsn sapa aToMa paBeH: a) HYJI0, 0)4MCITy IPOTOHOB, B) YUCITY HEHTPOHOB, T') CYMME
IIPOTOHOB ¥ HEUTPOHOB.

4. Yucno 371eKTPOHOB B aTOME HE PaBHO:

a) YHMCITy MPOTOHOB B SIIPE ATOTO aToMa,  0) MOPSAKOBOMYHOMEPY JIEMEHTA, B) YHCITYy HEHTPOHOB
B SiIpe aToMa, T') 3apsdy siapa aToMa.

Il vacTn

BreinosiauTe 3a1anus:

1. Onpenenurte YUCIO MPOTOHOB, HEUTPOHOB U IEKTPOHOBB aTOMaX XUMHUYECKHX JIEMEHTOB: Kasus,
CepBHlL.

2.0npeenuTe Yucio IPOTOHOB U HEHTPOHOB B AApaxX aTOMOB cleaylomux uzoronos: “He, ¥'Cl,
ZOQBi.

Il yacTp

OTBeThTE Ha BONPOCHI:

1. UeM OT/IMYAIOTCS TI0 COCTABY SIpa aTOMOB M30TONOB ypaHa: 2>°U, 28U,

2.M30TOM HEKOTOPOTO XUMHUUYECKOTO 37ieMeHTa uMeeT 10 HEUTPOHOB B COCTaBe si/[pa aTOMa U AaTOMHYIO
maccy 19.0npenenure, 4To 3TO 32 IEMEHT?

3aganus:

1. CocTaBbTe rpaduueckue u MEeKTPOHHBIE (POPMYIIBI ATOMOB € TIOPSAIKOBBIMU HOMEpaMu 5, 14,

16, 20. 21,22,24,26, 27,29, 30 33, 35, 36,37,38,39, 40,

2.Ha3oBuTe 371€EMEHTBI, UMEIOIIUE CIIETYIOIUEITEKTPOHHBIE (POPMYIIBI:

1S22522P%35%3pP°

1522522P%3523pP%4S!

15225%2P%35%3P%45%3d1%4P%5S5%4d*

BrinoJiHeHue 3a1aHMii:

1. Onpenenute BUA XMMHUECKOM CBSI3U B CIIEAYIOIINXCOCTUHEHUSX

COg, Brz, H20, ZnBrs.

SO2, NHs, Al,03 O3

2.CocraBbTecxeMy oOpa3zoBaHus (Topuaa HATPHS,0KCH/Ia MarHus

3.ITouemy TeMIiepaTypbl KUIIEHHS Yy CIUPTOB BBIIIE, YEM Y COOTBETCTBYIOIUX YTI€BOA0POI0B?
3amanus 1is1 00Cy:RIeHus 1Mo TeMe «Buabl XuMu4ecKoi CBA3M».

1.CpaBHuTe Mex Ay cO00 KOBAJCHTHYIO M METAJUTMUECKYIO CBs3H. CpaBHUTE MEKTY COOOM
MOHHYIO M METANTUYECKYIO XUMUUYECKHE CBSI3H.

1.2 Tema «Ilepuoanyeckuii 3axon u Tadauua /JI.1. MenaesneeBa»

BrinmosiHeHue 3a1aHuM;

1. Yro Takoe nepuon, rpyIra, HoArpyIa BIEPUOJUIECKON cucteme?

2. Onpenenure nNepuoi, psja U Ipymily, B KOTOPbIX HAXOAATCS JIEMEHTHI C MOPSIAKOBBIMU HOMEpPaMHU
14, 24,52, 63, 76, 101.

3. Ilonw3ysace nepuonnueckon cucreMon JI.M.MeHeneesa, ykaxkure:

(opMyIIbI BBICIINX KHUCJIOPOJHBIX COETUHEHUNIEMEHTOB: MapraHiia, BaHaiui, FrepMaHHii;
HKBUBAJICHTHI JIEMEHTOB: BOJIb(ppama, HHIUS, CypbMBbI BBBICIIMX OKCHAX

4. Ha3oBHTE 3JIEMEHT 110 CIEIYIOLIUM JaHHbBIM:

AJIEMEHT Ye€TBEPTOrOo MepHo/a, BeICIIHiA okcua 9207 , CBOIOPOAOM 00pa3yeT ra3o00pazHoe
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coequHenue HO;

- 3JIEMEHT ISTOro NMepuojia, Beicinii okcus 02, CBOJOPOIOM ra3000pa3HbIX COSAMHEHU HE J1aeT;

- DJIEMEHT YeTBEPTOro Mepuoja, Beicmuii okcua 0, CBOJOPOIOM JIaeT coieodpasyromee
coenunenue DH»

5. BriBeaute Gpopmysibl BEICIIMX OKCUIIOB M UX THUIPOKCUIOB Y JIEMEHTOB C MOPSIKOBBIMU
Homepawmu 4,33, 37, 52, 75, 81.

6. Hanumure He MeHee TPEX GopMyI THIPOKCUIOB, HE MEHEE YeThIpeX (OpMyIT KUCIIOT, HE MEHee
1sATé GOPMYJIICOIIEH, B COCTaB KOTOPBIX BXOJUIIHN ObI TOJIBKO JIEMEHTHITPETHETO MEPHO/IA.

7. Bpruucante MaccoByro 1010 (B %) 31IEMEHTOB B BBICHIMX OKCHAAX: @) CEJIeHa; 0) PEHUSI; B) OCMUS;
T)UHAUS.

Xumuyeckuii TUKTAHT 10 TemMaMm «Crtpoenne aroma. Ilepuoanyeckasi cucreMa XHMHYECKUX
ajemenToB /.. MenaeeeBa».
Jlonummure npenioxKeHus:

1. Pa3HOBUHOCTH aTOMOB OJHOTO U TOTO K€ 3JIEMEHTAa, UMEIOINE OJMHAKOBBIA 3aps]l aTOMHOTO

sJipa, HO Pa3HYIOOTHOCUTENIbHYIO aTOMHYIO MaccCy, Ha3bIBatOTCH ...

2. TI0JIOKUTENBHO 3apsKEHHAs YaCTUIA, BXOJAIIAsk BCOCTAB Apa aToMa, Ha3bIBAETCH ...

3. DneKTpoHeHTpaIbHas XUMUYECKH HEJeIMMast YacTUIIA. . ...

4.COBOKYITHOCTB BCEX JICKTPOHOB B aTOME Ha3bIBAIOT ....

5. 3apsi1 aTOMHOTO Sipa OMPEACIISIOT 1O ....

6. Kpome npoTOHOB B siJipe aTOMa HaXxOJATCA ..., 3TO - ....4aCTHUL[bl, KOJIMYECTBO KOTOPBIX

ONPEAEIAIOT .........

7.CBoiicTBa XMMUYECKHX 3JIEMEHTOB U COEAMHEHUN UMHU 00pa30BaHHBIX HAXOJATCS B
NepPUOANYECKON 3aBUCUMOCTHOT. ... ..

8. BeprukanbHble CTONOIBI, 00bEAMHSIONINE HIEMEHTHL,CXOIHbIE 10 CBOMCTBAM, Ha3bIBAIOTCS

9. Ilo HOMepy neproJia MOXKHO ONPEETUTh KOJINYECTBO ...

10. [Moarpymmsl, COCTOSIINE TOJBKO U3 AIEMEHTOBOOIBIINX MEPHUOJIOB, HA3BIBAIOTCHL. . ..

11. T'opu3oHTaNbHbIE PS/IbI IIEMEHTOB, HAYMHAIOLUECAIEIIOUHBIM METAJUIOM U

3aKaH4YMBAIOIINECS HHEPTHBIM ra30M, Ha3bIBAIOTCH ....

12. Kosin4yecTBO 3JIEKTPOHOB HA BHEITHEM 3HEPreTUYECKOMYPOBHE Y 3JIEMEHTOB TJIaBHBIX MOATPYIII

MO3KHO OIPENEIUTb ...

13. Hemerannuueckre cBOMCTBa XUMUYECKUX JIEMEHTOB BIEPUOJAX ..., IOTOMY UTO ....

14. Pagnyc aTOMOB B IEPHOJIAX ...., IOTOMY YTO ....

15. B rpynmax BoccTaHOBUTENIbHbBIE CBOMCTBA 3JIEMEHTOB. .. ... , IOTOMY 4YTO ....

16. DnexTpoHbl, yuacTBYIOIIME B 00Pa30BaHUMXUMHUYECKUX CBS3€H, HA3BIBAIOTCH ....

17. K p-anemeHTaM OTHOCATCS 3JIEMEHTBI, Y KOTOPBIX . ...

18. Ha 2 sHepreTuueckoM ypoBHE MaKCUMaIbHOEKOJIMYECTBO JIEKTPOHOB ...

19. MakcumanbHOE KOJTMYECTBO S-3JIEKTPOHOB Ha 29HEPTETHUECKOM YPOBHE PAaBHO ...

Tecr nmo remam «Ilepuoguyecknii 3aKOH U CTPOEHHE BELECTBA
1 BapuanTt
1. B ocHOBe cOBpeMeHHOI Ki1accu(UKai XUMUUYECKUX JIEMEHTOB JICXKHT:
a) BJICHTHOCTh; 0) CTPOEHHUE aTOMa; B) aTOMHAs Macca; T') YUCJIO MPOTOHOB B sIJIpe aToMa.
2. KakoBO M0JIOKEHUE METAIIJIOB U HEMETAJUIOB B IEPUOANYECKON crcTEME?
a) METaJlIbl PacIoJIOKEHbI BBEPXY, HEMETAILIBI BHU3Y;
0) MeTallJIbl PACTIONOKEHBl BHU3Y, HEMETAJLIbI BBEPXY;
B) METaJlJIbl PacIOJIOKEHBI B JIEBOM HM)KHEW YacTH NEPUOAUYECKON CHUCTEMBI, HEMETAILIbl B IIPABOU
BEPXHEU 4acTH;
') METaJLJIbl PacloJIOKEHBI CIIEBA, HEMETAIIIBI CIIPABA.
3. Meraummueckue CBOMCTBA XMMUYECKUX DJIEMEHTOB C TOUYKH 3PEHUS XUMUU 00YCIIOBIICHBI?
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a) ciocoOHOCTBIO aTOMa OT/IaBaTh 3JEKTPOHBI; 0) CHOCOOHOCTHIO PearupoBaTh C HEMETAIIAMH;

B) BEJIMYUHOM AJIEKTPOOTPUIATETLHOCTH; ') CTPOEHUEM KPHUCTAJUIMYECKON PEIIETKH.

4. DnextponHas popmyna 1522s22p°3st orpaxaer crpoenne aToma:

a) MarHus; 0) IMHKA; B) HATPUS; ') CKaHIusl.

5. Onpenenure XUMUYECKHUM 3JIEMEHT, aTOMHOE SI/IPO KOTOPOTO COAEPKUT 33 MpoTOHA U 42 HEUTpOHA:
a) MOJIMOICH; 0) MBIIIBSIK; B) PEHUH; T) TaKOro JIEMEHTA HET.

6. MI30TOTBI XUMHUYECKOTO AJIEMEHTA OTIMYAIOTCS JPYT OT JApyra:

a) TI0 YUCITY HEHTPOHOB; 0) 0 YKCITy SJIEKTPOHOB;

B) 10 YKCITYy IPOTOHOB; T') 1O MOJIOKEHHUIO B IEPUOJUUECKON CUCTEME.

7. DnextponHas popmyna ...3d 14s? mpuHAATEKUT XUMIIECKOMY JIIEMEHTY:

a)Zn; ©0)Sc; B)Ca; 1) Se.

8. Xumuueckue CBOICTBA 3JIEMEHTA ONPEICIIAIOTCS MPEXK/IE BCEro:

a) 3apsIoM sijipa aToMa; 0) MOJIOKEHUEM dJIEMEHTA B IEPUOIUYECKON CUCTEME;

B) aTOMHOM Maccoif; ') CTPOEHUEM BHEIIIHETO JIEKTPOHHOT'O YPOBHSI.

9. ®u3HYECKHA CMBICI MOPSAKOBOTO HOMEpPA XUMHUECKOTO AJIEMEHTA B TOM, YTO OH OIPEJIEIISCT:

a) MOJIOKEHHE AJIEMEHTa B IEPUOANYECKON crcTeMe; 0) YUCIIO MPOTOHOB B SIIPE aTOMa;

B) UMCJIO YHEPreTUUECKUX YPOBHEH; I') YUCJIO HEUTPOHOB B aTOME.

10. Kakoil W3 mNpHBEACHHBIX JJIEMEHTOB HMMeeT Hauboyiee SPKO BBIPAKCHHbIE HEMETANINYECKUE
cBoiicTBa?

a)S; 0) Se; B) Si; r) Sc.
11. ®opmymna BelecTBa ¢ KOBAJIECHTHON MOJIIPHOMN CBA3bIO:
a)Cl2  6)KCl B) NH3 )02

12. BemecTBo, MEX Iy MOJIEKYJIAaMU KOTOPOTO CYIIIECTBYET BOJOPOIHAS CBSI3b:
a) HO 6) NaF B)H2 r) CaH>
13. ®opmyna BeuiecTBa ¢ HOHHON CBA3BIO:

a) KCI 0) Br; B) P4 r) CH3OH
14. BemiecTBo ¢ METAIUIMYECKOH CBA3BIO:
a) H20 06) Cu B) Si r) Mg(OH):

15. Kakas cBsi3b B MOJIEKYJI€ OeKa:

a) MOHHas 0) BOJIOpOJHAsl ~ B) KOBAJEHTHAs MOJIAPHAs T') KOBAJEHTHAs HEMOJIspHas

16. Uucno o61mux 37€KTPOHHBIX ITap B MoJieKyie a3ora N :

a)ogHa ©) aBe B) TpU  T) YeThIpe

17. Kakast cBs13b B MoJIeKyJie cepHO# KucaoTel H2SO4:

a) KOBAJIEHTHAsI HEMOJISIpHAsT B) KOBAJICHTHAS MOJIIpHast

0) MeTannuyeckas ') HOHHAas

18. [Napa »1eMeHTOB, MEX1y KOTOPBIMU 00pa3yeTcsi HOHHAsI CBA3b:

a)Cu O o6)Bamw F BH um H r)Na u Na

19. Kpucrammueckas pemerka B Boje H20:

a) aroMHasi 0) MOHHas B) METaJUIMYecKasi TI') MOJIEKYJspHast

20. Kpucramnnueckas peleTka aimMasa:

a) aroMHasi 0) MOHHAs B) METAJUIMUECKas TI') MOJIEKYJspHas

2 BapuaHT

1. Kakoil M3 NpHUBEAECHHBIX DSJIEMEHTOB HMEET Haubosee SPKO BbIPAKEHHbIE METaNINYECKUe
cBoiicTBa?

a) Te; 0) Al B) Fe; r) Ca.

2. Hekoropslii anemenT X 00pa3yeT noaus coctaBa XI3. KakoBa hopmyia cOOTBETCTBYIOILIETO OKCHAA
JAHHOrO dj1eMeHTa?

a) X20s3; 0) XOs; B) XO; r) X302.
3. Kakue BemiecTBa B KaX 0 MMape pearupyrT Mexay coO0oi Hanbosiee akTHBHO?
a) Clo m Al 6) CaucCly; B) K u Cly; r) Clou Na.

4. HemeTaimnyeckre CBOMCTBA 3JIEMEHTOB C TOUKH 3PEHUST XUMUHU 00YCIIOBIICHBI?
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a) aKTHBHOCTBIO B3aUMOJICHCTBUS UX C METAJUIAMH,

0) crocCOOHOCTHIO aTOMA MMPUHUMATD JJICKTPOHBI;

B) CTPOCHHEM KPUCTAITNICCKON PEIIETKH;

T') BEIMYMHON OTHOCUTEIHHOU AJIEKTPOOTPUILIATEIHHOCTH.

5. Y XUMUYECKHX 3JIEMEHTOB U3MEHSAIOTCA MEPUOIUYECKU:

a) aTOMHas Macca; 0) aTOMHOE SApO; B) aTOMHBIM PaJnyC; T') aTOMHBIA HOMED.
6. Y XUMHUYECKHUX AJIEMEHTOB Ka)I0TO TIEpHOo/Ia C BO3pACTAHUEM aTOMHOTO HOMEPA:
a) aTOMHBIN PaguyC U 3JIEKTPOOTPHULIATEIHLHOCTh YMEHBIIAIOTCS;

0) aTOMHBIN paJInyC YBEIMUYUBACTCS, JIEKTPOOTPULIATETLHOCTh BO3PACTAET;

B) aTOMHBII pajinyC YBEIUUUBACTCSA, DJIEKTPOOTPUILIATEIHLHOCTh YMEHBIIACTCS;

') aTOMHBIN paauyc YMEHBIIIACTCS, SIEKTPOOTPUIIATEIIBHOCTh BO3PACTAET.

7. Y XUMUYECKHUX 3JIEMEHTOB TJIaBHBIX MOJArPYIII C YBETUYSCHHEM aTOMHOI'O HOMEpa yCUIINBAIOTCS:

a) METaJNINYEeCKUe CBOWCTBA; 0) HEMETalJIMYeCKHE CBOICTBA;

B) XUMHUECKasi aKTUBHOCTb; I') PaCTBOPUMOCTbH B BOJIE.

8. Meranyeckue CBOCTBA XUMUYIECKUX AJIeMeHTOB B psity Mg — Al — Au — Na — K
a) BO3pacTaroT; 0) yMEHBIIAIOTCS;

B) BHauajie 0caabeBaroT, 3aTe€M YCUIIMBAIOTCS;  T') BHAYaJIe BO3PACTAIOT, 3aTEM YMEHBIIIAIOTCSI.

9. Hemeraunyeckue cBoiicTBa XUMUYIECKUX di1eMeHTOB B psimy N — As — Te — Br— Cl:

a) YMEHbIIAIOTCS; 0) ycuIMBaroTCs;

B) BHaYaJle YMEHbBIIAKOTCS, 3aTEM BO3PACTAIOT; I') BHAYaJIe yCUJIMBAKOTCS, 3aTeM 0CIa0eBaloT.
10. UTo MOKHO CKa3aTh O CTCTICHH OKHUCJICHHSI 3JICMEHTOB TJIABHBIX TIOJIIPYII B BHICIIMX OKCHJIAX?
a) BO3pacTacT CBEPXY BHU3; 0) KaK IpaBUIIO, paBHA HOMEPY TPYIIIIBL;

B) BCETJla paBHA HOMEPY T'PYIIIIBL; ') YMCHBIIIACTCS CBEPXY BHH3.

11. ®opmymna BemecTBa ¢ KOBaJICHTHOW HEMOJSPHOM CBSI3BIO:

a) MgCl,  6) KCI B) N2 r) Al

12. BemiecTBO ¢ HOHHOM CBSI3bIO:

a) O2 6) CHs B)NaF 1) CH3COH

13. ®opmymna BeliecTBa C METAIIIMYECKOM CBA3BIO:

a) O2 0) H20 B) Ca r) NH3

14. BemecTBo ¢ KOBaJEHTHOM MOJSIPHOU CBSA3bIO:

a) CoH> 0) Cl> B) Na2O r) CaCl,

15. Yuco o0uux 37aeKTPOHHBIX Map B Mosiekyiie xiopa Clo:
a)ogHa 0) iBe B) TpH T) 4eTbIpe

16. Kakas cBA3b B MOJIEKYJIE STHJIOBOTO CIIUPTA U B MOJIEKYJIE BOJBIL:

a) BHYTPUMOJIEKYJISIpHAsI BOJIOPOIHAS 0) KOBAJICHTHAS

B) MEKMOJIEKYJISIPHAsE BOJOPOIHAS ') NOHHAas

17. Kakas cBsa3p B Monekyie JJHK:

a) BHYTPUMOJIEKYJIIpHAsi BOJOPO/IHAs B) KOBAJIEHTHAs HEMOJISIpHAS

0) MEXMOJIEKYIISIpHAST BOJIOPOTHAS T') KOBaJICHTHAs MOJISIpHAS

18. [Napa »1eMeHTOB, MEX1y KOTOPBIMU 00pa3yeTcsi KOBaJICHTHAs TIOJISIPHAs! CBSA3b:
a)N u H 6)Ou O B)CuuCu r)K u Br

19. Kpucramimdeckas pemerka consiHor kucnotsl HCI:

a) aroMHast ~ 0) MOHHAs B) METAJUIMUECKas T) MOJIEKYJsipHast
20. Kpucramumueckas peleTka KpeMHHUS:
a) aToMHast B) MeTaJUIMYeCcKas
0) noHHas ') MOJIEKYJISIpHAs
OtBersI:
Ne Bonpoca 1 BapuaHT 2 BapuaHT
1 r r
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Tema 2.1. Tunbl XuMHYECKUX peaKkuMid
BruinosiHeHHe 3aJaHUM:
BapuanT Ne 1.

1.3 npuBeAEHHOTO MEPEYHS BBIMUIIUTE TPUMEPHl XUMUYECKUX SIBJICHUMN:
3amep3aHue BObI, CTOpaHUE MIPUPOTHOTO Ta3a, MIIaBJIICHUEKeNe3a, THUEHUE JINCThEB, MOJTHUS,
o0Opa3oBaHue 3eJIEHOTOHANETa Ha MEHBIX MPEMETax, paCTBOPEHHUE caxapa B BOJIE, UCMIApEHUE
criupTa, GUIBTPOBAHUE CMECH TECKA C COJIBIO.

2. B mpuBeIeHHBIX cXeMax ypaBHEHUH paccTaBbTe KOIPPUIIMEHTHI, YKaKUTE TUIIBI

XUMHYECKUX PEaKIUN:

A)P+02=P205+Q
B)HJO=Hg+02,-Q
B) FeO + H, & Fe + H:O - Q
I') HNO3 + CsOH = CsNO3z + H.O + Q
) NHz <> N2 + H2-Q
BapuanT Ne 2.
1. VI3 npuBei€HHOTO MEePEYHS BHIMUIINTE MPUMEPBIXUMUYECKUX SBJICHUM:
OOpa3zoBaHre HaKWMHM Ha CTEHKaX YalHWKA, OMaJaHue JUCTHEB C JEpeBa, Pa3loKEHUE MEPEKUCH
BOJIOPOJIa TpPH HArpeBaHUHW, pACTBOPEHHE IMepMaHTraHaTa Kajdusg B BOJE, CKHCAHHE MOJIOKA,
o0Opa3oBaHHe UHES Ha JAEPEBbSX, MOJArOpaHKE MUK, TOPEHHE MPOIIaHa, TUIaBlieHue mapaduHa.
2. B mpuBeICHHBIX CXeMax YpaBHEHHUH paccTaBbTe KOIDPHUIIMCHTHI, YKAKHUTE THITHI XUMUIECKIX
peaKuuii:
A)CaCO3 —-Ca0 +C02-Q
B) CuSO4 + KOH = Cu(OH), + K2SO4
B)CO,+C - CO+Q
I') Al + HCI = AICI3 + H»
) Na.CO3 + HI = H0 + CO + Nal
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OKHUCINTETBHO —BOCCTAHOBUTEIbHbBIE PEaAKIIUH

BolinosHeHne 3aaHMIi:

B chemyrommx — OKHUCIHMTEIHHO-BOCCTAHOBUTENBHBIX  PEAKIUAX  YKAKUTE  OKHCIUTENb U
BOCCTAaHOBUTEJIb, HAIUIIIUTE JICKTPOHHBIC YPABHCHUS:

Hz+Cl,=2HCI

02+2Na=Na20-

H>+2Na=2NaH

Cl,+2Na=2NaCl

7. 151 peakiuii AUCTIPOTIOPIIMOHUPOBAHUS HATTUIIIUTE AJICKTPOHHBIE CXEMbI U PACCTABbTE
KO3 PUITUEHTHI:

K2S03=K2S04+K3S

KoMnO4 + H20 = KMnOs + MnO; + KOH

HCIO3=ClO2+HCIO4

HNO2=HNO3+NO+H,0

8.0mpenenuTe CTENeHN OKUCIICHHUS

a) hocdopa B HaPO4; Ca(H2PO4)2; P2Os; MgsP2;

06) meau B Cu20; Cu(NO3)2; (CuOH)2COs3; CuCl;

B) cepbiB K2SO3; Mg(HS)2; KAI(SOa)2; FeSy;

r) azora B NaNO2; NHsNO3; CasNz; N20O;

1) pryra BHgO; Hg20; HgCl2; Hg2(NOs):2

3aganus: PaccTaBpTe CTENEHM OKUCIIEHHS BCEX 3JIEMEHTOB B (pOpMyJaxX BEIIECTB, YYacTBYIOLIUX B
CJIEAYIOUIMX XUMUYecKUX peakuusax. I[lonbepure KoapdUIMEHTH METOAOM 3JIEKTPOHHOIO OajaHca B
YPAaBHEHUAX PEAKLUN, YKAKUTE OKUCIIUTENb U BOCCTAHOBUTEIIb.

BapuanT 1 Bapuant 2

Al+ S — AlS3 P + N2O — N2 + P20Os

Zn S +02,—Zn0 + SO2 KCIO3 + P — P,0s5 + KCI

SO7 + Oz _, SO3 H2S + HMnO4— S + MnO2 + H,0O
HNOs3 + I — HIO3+ NO+ H20 C + HNO3 — CO2 + NO + H-0
Bapuant 3 Bapuant 4

Fe203+ C— Fe + CO Mg+ Fe203—>MgO + Fe

SiO2 + Mg — Si + MgO Fe:O3 + CO — Fe + CO2

S + HNO3 — H2S04 + NO2+ H20 CuO + NH3 — Cu + N2 + H.0

H,S + HCIO3; — S + HC1 + H,O Ca +H2S04 — CaSOg4 + H»S + H,0O

Pemienune pacyerHsbIx 3a1a4.
1. BbIumcanTe OTHOCHTEIBHYIO MOJIEKYIIIPHYIO Maccy cepHoit Kuciothl (H2SO4), oTHOMICHHE
Macc 3JIEMEHTOB,MacCOBBIE JIOJIA AJIEMEHTOB B BELIECTBE.
2. BprunciauTe OTHOCHTENBHYIO MOJIEKYISIpHYIO Maccy XJsopuaa skenesa (I1I), oTHomenust macc
AJIEMEHTOB, MACCOBBIE JOJIU KeJe3a U XJIopa .
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3. Cxosnbko rpammoB coctaBisitoTr a) 0,1 Mosnp ruzapokcuna Hatpus (NaOH), 6)2 monb
6pomosoopoaa (HBr), B) 0,25moib azoTHo# KucaoTel (HNO3).

4. CKOJIbKO MOJIEH COCTABIISIOT a) a30T Maccoi 14 1., 6)kuciaopo maccoit 48r., B)xKelne30

Maccoit 112r., T) THAPOKCH T KaJIbIKS Macco 3,7T.

Ckomnbko Monekyn conepxkurcs: a) B KOH maccoii 4r., 6)B CaO maccoii 5,6 kr

Tema 2.2. DJIeKTPOJIUTHYECKAS TUCCONMALNS U HOHHBII 00MeH

Brimmonnnenue 3aganui:
1. Hanumue ypaBHEHHS MOJHOM 3JIEKTPOIUTUUECKON AUCCOLMALIMY JIJISl CIICTYIOIUX CHIIBHBIX
anekrpoantoB: H2SO4; HNO3; NaxSOs; Ca(OH)2; Ba(OH)2; HCI; NaCl; HCIOa.
2. Hanumwmre ypaBHEHUS CTYNIEHYATON TUCCOMMALINHU JJISI SJICKTPOIUTOB CIIA0BIX WIN CpeIHEN
cwibsl: HoCOs3; H3PO4;H2SO3; HaS: H3ASOs.
3. CocTaBbTe HOHHBIC YPABHEHUS JTAHHBIX PEAKIIHIA:
NazS + ZnCl; = ZnS + NaCl
Na,COs + BaCl, = BaCO3 + NaCl
K2CO3 + CaCl; = CaCO3 + KClI
BaCl, + Na;SO4 = BaSO4 + NaCl
Pb(NO3)2 + Nal = Pbl + NaNO3

4. Hanummte ypaBHEHHs pEakIHid B MOJICKYJISIPHONH MHOHHOW (opmax:
a) COJIIHAas KUCIIOTa + HUTpAT cepedpa;
0) xjopuy 6apus + cepHasi KHCIIOTa;
B) TUJPOKCU]] HATPUS + XJIOPUJ AMMOHHUS;
') KapOOHAT HATPUS + TUAPOKCHU] KATBIIHS,
n) ruapokcu xkenesa (II1) + azoTHast kucnoTa.
S.Hanumuire  MOJHBIE MW  MOJIEKYJSIDHBIE  YPAaBHEHUS PEaKIUM:
Ag*+Br=AgBr
3H*"+P0O4*=H3PO4
Ba?*+C03*=BaCOs
2H*+S03?=H,0+S0
Ba?*+S504>=BaS0s
6.3akoHunTe ypaBHEHHS peakiui. COCTaBbTE MOJTHOE U COKPAILIEHHOE HOHHOE YPaBHEHUS ATUX

pEaAKLIH.

1) KoCO3+H2S04 = ... +... +CO2
2) AgNOz +H3zPOs= ...+ ...

3) Ba(OH),+HCI = ...+ ...

4) NaCO3z+HCl= ...+ ... +CO

5) Ba(NOgz)2+ H2SO0s= ... 4+ ...

6) Ca(OH);+ HNOz = ... + ...

7) NaCl + AgNO3 = AgCl + ...

8) NayC Oz + 2HCI =2NaCl + ... + CO;
9) KOH + HNO3= KNO3+ ...

I'maposus coueit

TecToBble 3a1aHUS:

1. BemectBo, ¢opmyna kotoporo FeCls sBnsercss conbio: a) CUIBHOTO OCHOBAHHSA W CHIIBHOM
KHCJIOTHI, 0) CHIIBHOTOOCHOBAHHUS U c71a00# KUCIOTHI, B) CJ1a00r0 OCHOBAHUS M CUJILHOM KUCIIOTHI,

T') cJ1a00T0 OCHOBAHMS M CIA00NKHCIIOTHI

2. I'maponu3y MO aHUOHY NOJBEPraeTcsl COJb: a) XJIOpUJ Kaiblusd, 0) HUTpaT Kaiuus, B) KapOoHAT
KaJus, T) CylbhaT aMMOHUS

3. Conp, mocne m00aBIEHHs K PacTBOPY KOTOpoi ¢eHondranenHa, pacTBOp OKpalIMBaeTcs B
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MaJIMHOBBIH 1BeT, MeeT coctan: a) LiBr 6) NasPO4 B) CuCl, r)KNO3

4. T'uaposin3y 1Mo KaTHOHY M aHHOHY MOJIBEpraeTcs cojib, hopmyia koropoii: a)(NHa)2S 0)
Al2(SO4)3 B) Cu(NO3)2 1) FeCls

5. 'maponusy He moaBepraercs coib, hopmyiaa kotopoii:a) (NH4)2.SO3 6) BaClz B) Na,COs 1)
CuSOq4

Tema 3.1. Knaccuukanus, HOMEHKJIATYpa U CTPOEHHE HEOPTAaHMYECKHUX BelleCTB
TecToBble 3a1aHUS:
1 BapuanT
1. BeinmuiumTe OTAeNIbHO OKCU/IBI, KUCIOThI, OCHOBAHHUS, COJIU:
K20, V205, ZnSO4, Ag2CO3 LiOH, H3PO4,Ca(OH)2,HCIO,B203, AI(NO3)3, Sg, Cu, NO.
2. ®opmyna azotuctoit kucinotel HNO-, K kakum KuciaoTam oHa OTHOCUTCS a) IByXOCHOBHBIM
0)0THOOCHOBHBIM B) OECKUCIIOPOIHBIM T') KUCIOPOICOIEPIKAIINM, 1) CHIIBHBIM €) CI1a0bIM
3. ®opmyna Heconeobpasytoiero okcuaa:a) ZnO 6) MgO B)CO 1) V20s

4. ®opmyna ocHoBHOTO okcra: a) CO  6) P20Os B) CuO r) NO2
5. Cpeau dpopmyn ocHoBanuit mienoubto seisercs: a)Zn(OH)2 6)Ba(OH)2 B) Fe(OH)sr) Pb(OH)2
2 BapMaHT

1. BeinuiuTe 0TS IbHO OKCH/IBI, KUCITIOTHI, ocHoBanus, conn: KaSiOs Al(OH)s, BaBrz, CaO, N2O, Fe,
P4, H2S, RbOH,PbSO3 HCOOH, C,HsOH, CaOHCI.
2. ®opmyna azotHo# kuciotel HNO3.K kakuM Kucimoram oHa OTHOCUTCS @) IByXOCHOBHBIM 0)
OJIHOOCHOBHBIM B)OECKUCIOPOJHBIM T) KHCIIOPOJICOACPIKAIIMM, JT) CUIBHBIM €) C1a0bIM
3. ®opmyna coneobpasyromero okcuaa:a) CO  6) MgO B)N20 1)SiO
4. dopmyia kuciaotHoro okcuaa: a) BaO 6) V20s B) CuO r) SiO»
5. Cpeau popmyi ocHoBaHu# miennounto sisiercs: a) Fe(OH)2 6)Cu(OH)2B) Fe(OH)s r) K20
3 BapuaHT
1. BeInummte OTAeIbHO OKCHIBI, KUCIOTHI, ocHoBaHkHsL,coin: K20, V205 ZnS04 Al2S0O3)3 CUOH,
H4P-0O7,Ca(OH)2,HCIO, B203 AI(NO3)3, N2,Ca, NO-.
2. ®opmyna cepoBoAOpoaHOM KHCcIOThl H2S. K kakum KucioTam oHa OTHOCUTCS @) JIBYXOCHOBHBIM
0)0HOOCHOBHBIM B) OECKHUCIOPOIHBIM I') KUCIOPOACOAEPHKAIINM, /1) CHIIBHBIM €) CIIa0bIM
3. ®opmyna HecoeoOpasytromero okcuaa:a) ZnO 6) MqO B)NO ) P2Os
4. ®opmyna ocHoBHOro okcupa: a) CO2  6) P20z B) CaO 1) N2O3
5. Cpeau popmyn ocHOBaHu# 1ienounto sisiercs: a)ZnN(OH)2 6)Ba(OH)2 B) Fe(OH)s r) Pb(OH)2
4 BapuaHT
1. BemumuiTe OTAeIbHO OKCH/TBI, KHCIIOTHI, OCHOBAHUS, COJIH
Li>SO3, Cr(OH)3, Ba(ClO)2,CuO, N2Os, Mn, P4, H2SO3,RbOH, PbCO3, HCOOH.
2. ®opmyna 6opHoii kucnoTel H3BO3 K kakum KucioTam 0Ha OTHOCHTCS a) IBYXOCHOBHBIM 0)
TPEXOCHOBHBIM B) OE€CKUCIOPOHBIM T') KHCIOPOACOAEPIKAIIUM, /1) CHIIBHBIM €) cabbIM
3. ®opmyia coneobpasyromero okcuna:a) CO 6) Al203 B)N20 1) SiO
4. ®opmyna kuciotHoro okcuna: a) CrO  6) Fe,O3 B) PbO 1) SO3
5. Cpeau dopmyn ocHoBanwuii menounto seisieres: a) Ni(OH)2 6)Sn(OH)s B)Sr(OH)2 1) AI(OH)3

Tema 3.2. PU3UKO-XMMHUYECKHE CBOIICTBA HEOPraHUYECKUX BellleCTB

TecToBble 3aJaHNS 0 MeTALJIAM:
1. Onpenenute. Kakas u3 3MeKTPOHHEIX (pOPMYIT OTpakaeTCTpoeHHe  atomMa Mmarums:  a)1S%2S!
6)152252 2P53Ss?
B) 152252 2P%3S%3P54S?  1)1S22S?% 2P3
2. Kakoit u3 MeTayuioB He pearupyer ¢ coyistHou kuciotoii:a) Ca, 6) Fe B) Cu 1) M(,
3. Kaxkoii u3 meramioB He pearupyer ¢ pactBopomcyibdara menu (II): a)Fe 6) Zn B) AqQ r)
Al
4. HanOomnee sipko BBIPaKEHBI METAJUIMYECKHE CBOWCTBA YKAJIBIUS UIIH Oapus?

5. Pacronoxure XUMHYECKUE 3JIEMEHTHI B IIOPSIIKE YCUIIEHUS METaTHYecKux cBoicT: Mg, Al,
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Na.

6. Kaxoii u3 meramnoB Haubosee miactuuen: a) Fe 6) Ws) Al r) Au

7. Kakoit 3 MeTaJuIoB MMeeT HanboJiee ApKuit Metayuinueckuii oieck: a) Al 6) Aq B) Cr
r) Fe

8. Kakoit u3 metaios cambiii Tsoxensiii:a) OS ~ 6) Pb B) Hg r) Au

9. Kakoii u3 MeTa/uioB camblii jgerkoruiaskuii: a) Cs 6)Al 8) HQ 1) Au

10. Kakoii u3 MeTayuioB obiaaaet rydiei aiekTponpoBoauMocteio: a) Alo) Cus) Aqr)Au/

TecToBbIe 3a]aHNS 0 HEMETAJLIAM:

1. HemeTamiom siBIsieTCs: a) TAUIMA O) TAaHTAJI B) XPOM T') XJIOP

2. Tlpu KOMHATHBIX YCJIOBHSIX TBEPJBIM BEIIECTBOM SIBISETCS: a) a30T, 0) gocdop, B) BOAOPO. T)
opom

3. Bpom mposBNsSieT OKUCIUTENBHBIE CBOMCTBA MTPH B3aMMOACHCTBHUH C a) KaJleM. 0) BOJOPOIOM, B)
MOJIU/IOM Kallusi, T') BCE OTBETHI BEPHBI

4. Tlpu KOMHATHBIX YCIOBHSIX XHUIKOCTBIO SIBJIICTCS a) KpeMHUH. b) dochop. B) 6pom. T) cepa

5. CambiM akTuBHBIM cpeau HemerawioB . F. Cl \Br. | apusercs a) grop, 6) xj10p, B) 6pom, T') KO
6. Hemerasmnueckue cBoiicTBa asieMeHTOB B psaay: Si — P —S—Cl a) ocraroTcst HeM3MEHHBIMU. 0)
YCUJIMBAIOTCS B)OCIIa0CBAIOT, T) OMPEICICHHON MMOCIIEI0BATEIbHOCTH HEHAOII01aeTCs

7. KucnotHsle cBoO¥icTBa HPOSIBIIAET OKcu, popmynakotoporo: a) CO 6) CaO B) SO 1) CuO

8. KucnoTHsle cBoiicTBa Hanbosee IpKo BhIpaXEeHBI Y OKcHIa, (hopmyna koroporo: a)CO2 6) P20s
B) SO371) SiO>

3ajaHue: HANUIIUTE YPAaBHCHUS XUMHUYCCKUX PEAKIM, MPOUCXOMIANIMX MEXKIY CICIYHOUUMH
BEIECTBAMM:

S+Na—

N2 + Ca —

C+H,—

C+Hy,0O—

Si + FeO—

Mq + Clo—

3anaHue:3aKOHYUTE YpaBHEHHE CIIEIYIOIINX PEaKIHii
1.Ho+Clo->...
2.MgO+H2S0s->...
3.Al+CuClz->...
4.BaCl>+ZnS0s->...
5.Mg+ HCl —
6.Mg + FeCl,—
7.Ca+ H0 —
8.Ca0 + H2S04 —
9.ZnO + HNO3 —
10.N205+H20
11.S03+Ca(OH):
12.K20+S0s3

3amanne :OCyIecTBUTE CISAYIONIYIO METIOYKY peBpamieHuii. J{ns peakiuit oOMeHa cocTaBbTe
HOHHBIE YpaBHEHUS.

1.Zn — ZnO — ZnCI2 —Zn(OH)2 — ZnO
2. Ca —Ca0O — Ca(OH), — CaS0Os — BaSOq4
3.5 —- S0, — SO3 — H»S0O4 — NaxS0O4
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4.C — CO2 — CaCO3z — CO2 — NaxCO3
5.H2S04 — CuSO4 — CuCl; — Cu(OH), — CuO
6.BaO — Ba(OH). -, BaCl; —, BaSO4

7.CuSO4 — Cu(OH)2 — CuO — CuCl,—Cu
8.Li—»Li20—LiIOH—Li2SO4—Li3P04
9.Fe—FeO—FeSOs—Fe(OH)>—Fe(NO3)2.
10.Mg—MgO—MgCl,—Mg(OH)>—MgSOa.

HroroBasi KOHTpPoJibHasi padoTa «CBOMCTBA HEOPraHUYECKUX BeleCTB»
Yacts A

K xaosicoomy u3z 3a0anuii oanwt 4 sapuanma omeema , u3 KOMOPvIX MOILKO 0OUH NPABUTLHBII.

1. I‘IeTI:.IpC QJICKTPOHA BO BHCHIHEM JJICKTPOHHOM CJIOC HAXOAUTCA Yy aTOMaA:

1) 6epunnust
2) cepbl

3) kpeMHHS
4) Maraus

2. B psaay snementoB P — Cl — F Hemetaninyeckue cBoicTBa:

1) yMeHbLIatOTCS

2) yBETUUHUBAIOTCS

3) cHayana yMEHBIIAIOTCS, @ 3aTEM YBEJIIMIUBAIOTCS
4) He U3MEHSIOTCS

3. Psn ¢hopmyin BemecTs, Kaxaoe U3 KOTOPBIX 00pa30BaHO HOHHOM CBSI3bIO:

1)SO,; KCI ; AlBr3
2) CaO; LisN; SO,
3) MgO; NaF ; K5S
4) NasP; PCls; NaCl

4. TlepeMeHHYIO CTEIIEHb OKUCJIEHUS B COCIMHEHUSAX UMEET:

1) Ba
2) K
3)P
4) Na

5. K OCHOBHBIM OKCHIAM OTHOCHUTCS:

1) Al;O3
2)Ca0
3) P.Os
4) SOs

6. VYxkaxwure Ghopmysl cyiabdhaTa HaTpus U xJjopuaa xenesa (I111) coorBeTcTBEHHO:

1) Nazs u FEC|2

2) Na2804 u FEC|3
3) Na,SOz; u FeCls
4) Na,SOs u FeC|2
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10.

11.

12.

13.

14.

Cymma k03¢ (pHUIIMEeHTOB B ypaBHEHHH PEAKINH MEXITy OKCHIOM Oapus ¥ BOJOH paBHa!

1)3
2) 4
3)5
4)6

[Ipu3HaKoM XUMHYECKOI peakiiui MeX Iy pacTBOpaMH KapOOHATa HATPHSI U CEPHOU KUCIIOTHI SBIISIETCS:

1) BBIIENICHHE Ta3a

2) BBITIAJICHUE OCaIKa
3) u3MeHeHue 1BeTa
4) nosBIEHKE 3amaxa

K snexrponuTam OTHOCHTCS KaKI0€ U3 ABYX BEIIECTB :

1) xyopu HaTpHA U XIOPHUI cepedpa

2) TuapOKCH I HATpHsl U THApoKcu xkemnesa (1)
3) okcua Oapusi U OKCUJI ATFOMHUHUSI

4) kapOoHAT HATPUS U KapOOHAT KaJIHsI

Ykaxxkure BelecTBo, pactBop koroporo HE mpoBoauT 3neKTpuyecKuii TOK:

1) xmopuz Gapus

2) caxap

3) ruapoKcu HaTPUsI
4) XJI0pOBOIOPOT

PaCTBOp THAPOKCHIA KaJIuA BCTYIIACT B pCAKIIUK0 HOHHOTO oOMeHa c:

1) pacTBOpOM HUTpaTa HATPUS

2) oxcuyom cepsl (IV)

3) kapOOHATOM MarHus

4) pactBopoM cyibdara meau (I1)

CokpanieHHOe MOHHOE ypaBHeHue : Mg?* + CO3% = MgCO3c00TBETCTBYET B3aUMOIEHCTBHIO:

1) okcraa Maraus U yrOJIbHON KHCIIOTHI
2) HUTpaTa MarHUs U COJISTHOW KUCIIOTHI
3) kapOoHaTa KaJbIKs U XJIOPUIa MarHUs
4) cynb(ara Maraus ¥ kKapOoHaTa HaTPHS

Oxkcup coctaBa RO 00pa3zyeT kaxioe U3 IByX 3JIEMEHTOB:

1)Zn u Al
2)Rbu Na
3)Cau B

4)Bawu Cs

Bonopon HE Berynaer B peakuuto ¢ :
1) S

2) Cuo
3) CI2
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15.

16.

17.

18.

19.

20.

4) Si
Oxcunp Kanvs B3anMOJICUCTBYET C :

1) H,

2) H.0

3) Mg(OH).
4) FeO

C ruIpOKCHIOM MarHus pearupyer:

1) HzSOs
2) CuO

3) Naz2SO,
4) BaCl;

CymMma k03¢ (HUIIMEHTOB B ypaBHECHHUE PEaKIU B3aUMOACHCTBHS IMIPOKCUIA aIFOMUHUS C PACTBOPOM

CEpPHOM KUCIIOTHI PaBHa!

1) 12
2) 14
3) 10
4)8

PactBop xmopuaa xenesa (I1I) pearupyer c :

1) constHOM KMCIIOTOM

2) HATpHEM

3) pacTBOpoM HHUTpaTa cepedpa

4) pacTBOpOM Cyibdara Kaus

U xnopua 6apust, u kKapOOHAT HATPUS BCTYNAIOT B PEAKLIHUIO C:
1) TuapOKCHIOM LKHKA

2) pacTBOpOM HUTpATa Kaaus

3) cepHOI KUCIIOTOM

4) pacTBOPOM I'MAPOKCUAA KAIHs

Bepubl 11 cnegyromue cyxaeHus?

A. BO}.IOHpOBO,I[HaH BOJa ABJIACTCA MHANBUAYAJIbHBIM BCIICCTBOM.

b. 3arp$[3HeHI/Ie MNPUPOAHBIX BOJ NPHUBOJAUT K MAaCCOBOMY POCTY Bozxopocneﬁ 1 00OMEIbYCHUIO PECK.

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a CyXKIEHHS

4) oba cyxaeHUs HEBEPHBI

Yacte B

B 3adanusax Bl — B2 coomuecume 1e6yio u npagyio uacmu.

1. CooTHecure KiIacchl XUMHUYECKHX BEIECTB C UX (hopMynamu:

Kiacc HeopraHu4eckunx BemecTs | ®opmyJia
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1.Oxcupt a) Cu0

2.0OcHOBaHUs 6) MgCl,
3.Kucnotst B) KOH
4, Conu r) HC1

2. YCTaHOBHUTE COOTBETCTBHEC MCKAY KUCIOTaMH U COOTBCTCTBYIOIIIUM UM OKCHUOAM:

Kucaorsl CooTBeTcTBYIOIIHE
OKCHbI
a) H3POs 1) N2O3
©0) H3PO4 2)P,03
B)HNO; 3) P20s
r) HNO; 4)N20s
Yacts C

1.  OcyumecrBuTE HENOYKY NPeBPALICHHIA:
SO, — SO3 — Na2SO4 — BaSO4

4.1Knaccudpukanus, ctpoeHre 1 HOMEHKJIATYPa OPraHMYeCKUX BellecTB
3ananus no TeMe «AJKaHbD)

1. HazoBure BemiecTBa, hOpMYIIbI KOTOPBIX:

CH3
CH3_CH2_CH2_CH2'—CH3 CH3_C_CH_CH3
CHs CH3
CH;— CH,— CH— CH,—CH,—CHs CH3—CH2—TH—CH2—TH—CH3
CH2 CH3 CH3

CH3

CH3— CH2,— CH —CH3s

|
CoHs

CH,—CH—CHz>

I
CHz CHs CH3

CHs

|
CH—CH>—CHj3

|
CHs

CHs CHs
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|
CH;—CH—CH—CHs

2. CocTaBbTe CTPYKTYpHBIC (POPMYIIBI BCEX U30MEPOB H-TeKcaHa. Ha3oBuTe 3TH BeliecTBa 1o
HoMmenkiatype MIOITAK.

3. Hamurmmre cTpykTypHbIe (GOPMYIIBI CACAYIOIIUX YIIEBOAOPOIOB:
1) 2,4-qumeTHiIrenTan

2) 3,3-IM3THIITEKCaH

3) 2,3,3,4-reTpameTni-4,5- IUATHIOKTaH

4) 2, 3-numeTHIOyTaHa

5) 2,3-1uMeTHIITICHTaHa

6) 2,2-nuMeTra0yraHa

7) 3,3-1MMeTHIITICHTaHa

8) 2-meTuin-4-3THITeKCaHa

9) 2-meTni-3-3TUIIIIEHTaHA

3. CocraBbTe dopmyny romosora (¢ 6oiee JIIMHHON YIIIepOJHON LEMbI0) sl BEIIeCTBA:
1: CH3s—CH—CH>—CHj3

|
CHs

2: CHs
|
CH3—C—CHjs

|
CHs

HazoBuTe 00a BemecTsa 1o CUCTEMaTHYECKON HOMEHKJIIATYype.

4. YKa)KI/ITe, KaKHC U3 BCUICCTB ABJIAIOTCSA U30MCpPAMU:
a) CH3—CH>—CH>—CHz3 r) CHs—CH>—CH—CH3
|
CHz3
CHs CHs

| |
6) CHs—CH—CH—CH;

n) CH>—CH—CHs
B) CH3—CH,—CH—CH>—CH3 | |
| CHs CHs
CHs

5.CoctaBbTe GOPMYIBI IBYX U30MEPOB U JIBYX TOMOJIOTOB JIJISl BEIIECTBA!



CH3 -CH2 -CH-CH2-CH3

|
CH3

JlaliTe Ha3BaHUA MOJYYHBIIUMCS BEILIECTBAM.

HN3omepusa AnkanoB. Kaprouka Nel.
1. JlaiiTe Ha3BaHUE CIEIYIOIIUM U30MEpaM

A. B.
tlz}rs ‘l?rHa
CH,- (|I —CH,—CH, CHa—(ll —GHz—'(le_CHz_GHs
CH, CH, CH,—CH,

2. CocTaBbTE COKpAIEHHBIE CTPYKTYPHBIE (POPMYIIBI CIEAYIOIINUX BEIIECTB:

A. 2,3-muMeTnn-3-3THIIEHTaH
b. 2,3,3-tpumerun-4,5-qu3Triirental

HN3omepus AnkanoB. Kaprouka Ne2.
1. laiiTe Ha3BaHUE CIETYIOIINAM H30MEPAM
A. b.
f?Hs l’iJH3
CHS—?H—CHE_DHE_CHg CH;—C—CHz— C—CHz—CHs
I

|
CH, CH; CH;

2. CocTaBbTe COKpAIEHHbIE CTPYKTYPHBIE (POPMYJIIBI CIETYIOLIUX BEIIECTB!

A. 2,2, 4-TpuMeTuIITIEHTaH
b. 3,4-nusTHn-4-nponunokTan

HN3omepus AnkanoB. Kaprouka Ne3.
1. JlaiiTe Ha3BaHUE CIEIYIOIIUM U30MEpaM
A

. B.
CHS—CHE—('?H—CHE. CH3~TH~$H—CHz—fH—G{3
CH, CH; CH; CHy

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIE (POPMYITBI CISAYIONMINUX BEIIECTB:

A. 3,3.4,5-TeTpameTHirekcat
b. 2,2-numeTunmnponan

HN3omepus AnkanoB. Kaprouka Ne4.
1. JlaiiTe Ha3BaHUE CIAEIYIOIIUM U30MEpPaM
A. b.
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(‘:Ha CH, CHa
CHS—?—CHS cnr—cnr—én—cn—&u—cm—cm

CH, ész

2. CocTaBbTe COKpAIICHHbBIE CTPYKTYPHBIE (POPMYIIBI CIEAYIOLIUX BEIECTB:

A. 2,4-mumeTnin-3-XJI0pIeHTaH
b. 2,2,4-rpuMmeTnin-33THIIreKcan

HN3omepus AnkanoB. Kaprouka NeS.
1. JlaiiTe Ha3BaHUE CIEIYIOIIUM U30MEpaM
A. b.

CH, C,H,

|
CH‘-CH:‘?-CH;-CHa- CH,~CH-C—CH,~CH,~CH,—CH,.
| |
C,H, CH, CH,

2. CocTaBbTe COKpAIIEHHbBIE CTPYKTYPHBIE (POPMYJIbI CIEAYIOLIUX BEILECTB!

A. 2,2 — nuOpom-3-MeTHIIICHTaH
b. 2,3.,4- tpumernn-3,4-nuxnoprenTtan

HN3omepus AnkanoB. Kaprouka Ne6.
1. JlaiiTe Ha3BaHHE CIICAYIONIMM U30MEpaM

A. b.
CH;
CH,—CH— CH — CH,—CH, CH}_&_CHz
I I - .
CH, CH, CH3

2. CocTaBbTe COKpAIEHHbIE CTPYKTYPHBIE (POPMYJIIBI CIETYIOLIUX BEIIECTB!

A. 2,3,3,4-TeTpamMeTIIIrenTan
b. 2,2-quépomnponan

N3omepus Ankanos. Kaprouka Ne7.
1. JlaiiTe Ha3BaHUE CIEIYIOIIUM U30MEpPaM

A. b.
T

CH,— (ll—CH3 CH3~TH~([‘H—CH2—TH—CH3
CH, CH; CH; CHy

2. CocTaBbTe COKpAIEHHbIE CTPYKTYPHBIE (POPMYIIBI CIETYIONINX BEIIECTB!

A. 2,2-mumeTiin-3-0poMITeHTaH
b. 2.4-mumeTnir-3aTHirexkcan

HN3omepus AnkanoB. Kaprouka Ne§8.
1. JlaiiTe Ha3BaHUE CIEIYIOIIUM U30MEpPaM
A. b.
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1|1H3 ‘|3Hs
CH,- 'F_CHE_CHE CH,—C —GHE—-{FH—CHZ—'CH,\t

CH, CH, CH,—CH,

2. CocTaBbTe COKpAIICHHBIE CTPYKTYPHBIC ()OPMYIIBI CIEAYIONIUX BEIIECTB:
A. 2.2-muMeTnin-3-3THIEeHTaH
b. 2,3,5-tpumernn-3,4- a3 TUNTENTAaH

Tema 4.2. CBolicTBa OPraHUu4eCKUX COeIMHEHUH

TecToBoe 3aganne no Teme «IIpenesibHbIE YII€BOIOPOIABI

3ananue 1. Ykaxure Ha3Banue yriaeBogopoaa: CsHs

A)ostan  b) mponan B) metan I') Oyran

3anmanue 2. Ykaxwure popmyny paaukana atmina:A) — CoHe B) — C3H7z B) — CoHs IN')- C4Ho
3ananue 3. Ykaxure o01ry0 GopmMyay rOMOJIOTHUECKOroOpsia MeTaHa:

A) CnH2n+2 B) CnH2n-2

b) CnH2n I') CnH2n-6

3ananue 4. YKaKuTe BEIIECTBO, SBIIAIOLIEECS TOMOJIOrOMMETaHA:

A)CsHs  B)CeHiz B) C7His I') CgHis

3aganue 5. OnpenenuTe 4UCIO aTOMOB BOJIOPOJIa B MOJIEKYJIE TOMOJIOra METaHa, €CJIM OH UMeeT
11 aromoByriepona: A) 26 b)24 B)22 T') 20

3ananue 6. Peakiuy, B X07€ KOTOPBIX OT MOJIEKYJIBIBEIIECTBA OTIIEIUIIETCS BOJOPO/I,
Ha3bIBAIOTCS PEAKIIUSIMMU:

A) neruapatanuu b) neranorenupoBanus B) neruaporanorenupoBanus [') neruapupoBanust
3ananue 7. YCTaHOBUTE COOTBETCTBUE MEX 1Y Ha3BaHUEM aJlkaHa U ero (popMyIioi:

A) sTaH 1) CHs

b) nenran 2) C3Hs
B) meran 3) CsHiz
I') 6yran 4) CoHe
1) nporman 5) C4H1o

3ananue 8. Cpenu MepeyncIeHHbIXaIKaHOB YKOKUTENPeIeIbHbIC YTIIEBOIOPOIbI, IBISIOLTHUECS
ra3amu:
A) nenran b) 6yran B) mpomnan I') rekcan /) rentanE) stan XK) okran3) meTaH.

3ananus no reme «HenpeaejabHble yriieBo10poabD)

1. Hanumute cTpyKTypHbIE POPMYIBI CIEAYIOUINX aTKEHOB!

a) 2-MeTunoyTeH-2; 0) 2-MeTHIpOoIeH-1;

B) 2,3-IMMETHIITeKCEeH-3;

r) 2,5,5-TpUMeTUIreKCeH-2;

n) 2,2,6-TpuMeTHI-4-3THiTenTeH-3.

2.HazoBute mo pannoHalIbHON HOMEHKIATYPE CIETYIOIINEBEIeCTBA!
CHs- Ho.C—CHs3s

CH3z= |C—CH3 CHz— C|: T—CH3

CHs CH3CH3

CH3—CH —CHs CH3—CH—C = C—CH>—CHs
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CHs CH3CH2 — CH3
4. 1Ipu MOMONIN KaKUX PEaKlMii MOXKHO OCYILIECTBUTHCIEAYIOIINE MPEBPAICHUS:
CHs — CH3CL — C2He — C2Hs— C2HsOH
5. BeiBeaure Qopmyny BemecTBa, coaepxaiiero yriepon (maccosas nons 81,8%) u Bomopon
(18,2%).
6. Hariumure ctpykTypHbie GopMysibl: a) OyTeH-1; 0) meHteH-2; B) 4,4- TMMETUIITICHTEH-2;
r) 2,2,5-TpumeTmiirekcer-37. HazoBure 1o panroHaaIbHOMHOMEHKIIATYpPE CIAEAYIOIINE BEIeCTBa:
CH3—CH2,—CH=CH—CHjs
CHs—CH,—CH=CH—CH;—CH3CH3 —CH—C=CH:

CHs CHs

7.KakueankeHbl MOTYT OBITh MTOJYYSHBI TPUIACTUAPUPOBAHUU: a) U300yTaHa;
0) TMMETUIIDTHUIMETAaHA; B) 2-METHJITICHTEH; T') MporaHa?
Hamummre coxpaiieHHbIe CTPYKTYpPHBIE (DOPMYITHL.

3ananus nmo teme «Kuciaopoacoaep:kamme opraHudeckne coeTMHeHUsD

Cnuprsl

Bonpocs! 111 KOHTpOIIS:

-Kakue BemecTsa Ha3pIBarOTCs CIUpTaMu?

-Kak knaccuunupyrot cnuptsi?

-Kakune cnupTel Ha3bIBalOTCA OHOATOMHBIMU, MHOTOATOMHBIMU?

-Kakue cnupThl Ha3bIBalOTCA MpENEIbHBIMU, HETIPEIEIbHBIMU, ApOMaTHUYECKUMU ?
-Kakune BozbI H30MepuM XapaKTEpHBI JUIsl CIUPTOB?

-HomeHnknaTtypa cnupToB.

-Onuiute Gpusnveckre CBOMCTBa CIIUPTOB

-Illouemy cpeau cnupTtoB HeT ra3o00pa3Hbix BemecTB? Kakas xumuueckas CBsA3b HAa3bIBAETCS
BOJOPOJAHON?

TecToBbIe 3a1aHu:

1. dynkuumoHanpHas rpynna CoupToB Ha3biBaeTcs: A) kapOoHWIbHasA b)runpokcunbHas

B) Hutporpynna  I') kapOokcuibHas

2. O6mmas hopmyna mpenenbHbIX 0OJHOATOMHBIX CITUPTOB:

A) R-CHO b) R-OH B) R-CH2NO: I') R-COOH

3.CrnupThl H30MEPHBI (MEXKIaccoBasi H3oMepus)A) npocTbiM 3gupaM b) crnoxubM 3pupam B)
anpaeruaam ') kapOOHOBBIM KHCIIOTaM

4. M0>XHO TIPEIOJI0KUTh, YTO XapaKTepHOU peakueil A CHUPTOB B OTIIMYHE OT UX
MEXKKJIACCOBBIX N30MEPOBSBIIAETCS PEAKIIUSL:

A) 3amenieHus b) ropenus
B) paznoxenus I') npucoeaunenus
AJIbIeruanbl

TecroBble 3a1aHUS:
1.00mas ¢hopmyna anbIeruaos :
a) R-COOH6) R—-CO-RB)R-OHr)R-COH

2.Coequnenue CHs — CHy— CH — COH wnmMmeet Ha3BaHue:

CHs
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a) 2-MeTHII0yTaHas b 0) 2-MEeTHIINIEHTaHAb B) 3-METHIOYTaHAIb T) 3-METUJINCHTAaHATb
3.13omepamu saBIsOTCS BenecTBa, Gopmysasl kotopsix:a) CHz — CH, — COH 6) CHs — CH2 —
CH2 —-COH B) CH3—- CH - COH 1) CH3-CO - CH 3

CH3
4.11pu OKHMCIIEHUHN abACTUIOB 00pa3yroTes: a)(peHosbl 0)CUPThI B)KETOHBI
I')KapOOHOBBIE KUCIOT
5.@opmManbaeru B3auMoJIHCTBYET ¢ 00OMMH BEIIECTBAMU MapbI:

a) BoJa M OKCHUJ MEIU

0) METaH U dTeH

B) BOJIOPOJI ¥ THAPOKCU MEIN

') YKCYCHasl KHCIIOTA U 3TaHOJ
6.3TaHab MOXKHO MOJYYUTh THApATAIHEH:
a)dTujieHa O)mpomnuHa B)3THHA T)0yTuHA-1
7.B 1ernouke npeBpameHuii: XJIOp3TaH — X — 3TaHaAJIb BEIIECTBO X: a) ATaHOI 0) Boza

B)3TaH T)yKCYCHas KHUCJIOTa
8.1Ipu BoccTaHOBIIEHUH alIbJIETUIOB 00pa3yIOTCs: a) KETOHbI 0) KapOOHOBBIE KUCIIOTHI
B) CHUPTHI T)aJIKCHBI
9. B peakmuio «cepeOpsHOro 3epKajiay BCTYIIACT: a) MPOMAHOH 0)3TaHOJI B)METaHAb T) MIIHIICPUH

KapGOonoBbie KHCI0THI
TecroBble 3a1aHus:
1 BapuanT
1. O6mas hopmyIta OTHOOCHOBHBIX KaPOOHOBBIX KUCIIOT:
A)R-COH B)R-COOH B) R-COR  TI') R-COOR

2.Coenunenue CH3-CH2-CH —COOH Hna3biBaeTcs:

CH3s

A) 2 — metunOyTaHoBasi KMCIIOTA,
b) 3 — metunOyraHoBas KUCIOTa,
B) nenTanoBas kucnora,
[NMmacnsHast kucinoTa

3. B psiny xucnot: neHTaHoBast, OyTaHOBas, MPONAHOBAs,3TAHOBAS — TEMIIEpATypa KUIICHUS:
A) yBennuuBaercsi, b) ymenbiaercs, B) He usmensiercs,l’) cHauana yBenuuuBaercs, 3aTeM
YMEHBIIAETCs

4. BonopoiHble CBSI3U HE 00pa3yroTCsi MEXAYMOJIEKYIaMU:
A) CH30OH b) H-COOH B)H:0O T') CH3- COH

5.MypaBbHHas KUCIOTa pearupyeT ¢ KaX/IbIM BEIIeCTBOM Iaphl:
A) cepebpo, ruapokcu Hatpus, b) xinopua Hatpus,aTanon, B) meranon, kanui,
') okcua Kamblyst, COISTHAS KUCIOTa

6. Bcxeme X+ Aq20 — mponmoHOBast KHCIIOTA,BEIIECTBO X — ATO
A) nponan, b) nponanon, B) nponen, ') nponanans

2 BApUAHT
1. K xapOOHOBBIM KHCIOTaM OTHOCHTCS BEIIECTBO,(HOpMysia KOTOPOTO:
A) HCOH
b) CH3-COOH
B) H-COCHs
I') CHs- COOCHs
2.Coeqnnenne CH3-CH2-CH —COOH Ha3biBaeTcs:
CHs
A) 2 — MmeTunOyTaHOBasE KUCIIOTA,
b) 3 — metunOyranoBas KucioTa,
B) nentanoBas kuciora,
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I') Mmacnsinas kuciora
3. [1u- cBsI3b OTCYTCTBYET B MOJICKYJIE:
A) CH3-COOH b) HCOH B) CH3 -COCH3I') CHs-OH
4.He pacTBOprMa B BOJIE KHCIIOTA:
A) mypaBbuHas, b) azornas, B) nmanemutunoBas, [')ykcycHas
5. YkcycHast KHCIIOTa pearupyeT co BCeMH BeleCTBaMU,(hOpMYJIbl KOTOPBIX BXOJST B FPYIILY:
A) Cu, Na;0, KOH Bb) K2CO3Na, CoHs0H
B) CH3-OH, NaxSO0s4, Cl> I') NaOH, HCI, CHs- COH
6. MypaBbUHYIO KUCJIOTY OT YKCYCHOW MOKHO OTJIMYUTH CIIOMOIIBIO PEaKTHBA:
A) Br2 b) FeCls B) Aq:0 I') KOH

3agaHusl Ha coCTaBJieHHE YPaBHEHUI XMMHMYeCKHX peaKkuuii, WLIIOCTPUPYIOIIMX XUMHUYeCKHue
CBOMCTBA € YYeTOM MEXaHU3MOB IMPOTEKAHMS JAHHBIX PeaKUMid M TeHeTH4YeCKOoil CBSI3H
OPraHU4YecKNX BellecTB Pa3HbIX KJIACCOB.

1. Hammumure YpaBHCHUA peaKHHP'I, C ITIOMOIIBKO KOTOPBIX MOJKHO OCYHICCTBUTD CICAYIOIINEC IIPEBpaA-
menust:CHs — CoH2 — CoHs — C2HsCl — CoHa — C2H4Clo

B YPaBHCHUAX YKAKUTC CTPYKTYPHBIC (bopMyHBI OpraHn4YCCKuUX BCHICCTB.

2. Hanuimure ypaBHEHHs pEaKiMii, C HOMOLIBIO KOTOPBIX MOKHO OCYLIECTBHTH CJIEAYIOIIHE IIPE BPa-
wenusd: CoHg — C2Hg — CoH2 — C2H3Cl — CoHsCl — CoHg

B ypaBHEHHSIX yKaXKHUTE CTPYKTYpPHBIC (POPMYIIBI OPraHMYECKHUX BEIICCTB.

Hannmmure ypaBHeHHMsi peakuuii, ¢ NOMOIIbI0O KOTOPBIX MOKHO OCYIIECTBUTH CJeaylolue
NpeBpalleHus:

1. arterat kanus — 3TaH — X — 3TaHOJ — JAUAITHIOBBIN dPup

ey, H Cacy '
2.CaCy"— »TUH — dTaHallb X1 Xo “X3

o AN o
3.Al4C3 = X1 : X2 JTaHaIb 45 X3 X1

vy B g, P
4. CaCy*—*>TUH"—)TaHaJb = X1 2 X2 = X3

5. CaCr —2—ix; —B# =y, HaC-COOH —2E—x,, (CH3),-C=0

L HE A MadH | CEF 2o g5t
6.HC=CH—22H 5y CHsCOOH X, X :

YKCYCHasd KHUCJIOTa

EDdad 4 Fa

= o
7.CH2BrCH2CH.Br X1 — Xo—> mporen X3*— 1,2- qubpommponas

1500% CEL O AT g, H2 HY O, H0H
8. CH4 *X1*— CeHe ? ? X2 X3 Xs

h Eidfmugm . Clodsisf ETal) B S
9. sTen X1 X2 *X3"—*TOIJIyOJ Xa

HOH g, i e 120 CF 07 08 4 EDdal, HL 50,

10. CoHs=— CoH4Clo X1 X2 X3
CsH5COOH

Tema 4.3. OpraHuyeckue BelIeCTBA B KH3HEACATEJbHOCTH 4ejoBeka. IIpou3BoacrBo mu
NpHMeHeHHe OPraHUYeCKHX BelleCTB B IPOMBILLICHHOCTH

Tect no temam «Kucijiopoacoaep:kaiue u a30Tcoepskaiiyme coeJHHeHUs»
1 BapuanT
1. K xupam oTHOCHTCS: a) Tpuojiear  ©) IIIMLEPUH  B) Kpaxmal
2.Hucno ruApOKCHIIBHBIX TPYIIT B MOJIEKYJIE TIIIOKO3bI paBHO: a) S 0) 6 B) 7
3. B pesynbrate ruaponusa 3TuiadopmMuara (MM STUIOBBIN 3(Up MypaBbHHON KHCIOTHI) 00pa3yrOTCs:
a) 9TaHOBas KUCJIOTa U METAaHOJ ~ 0) MeTaHOBasi KUCJIOTa U STAHOJ
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B) METaHOBAsi KUCJIOTA U TIIMILIEPHH

4. B peakuuio ruiposina He BCTYIAeT:

a) Kpaxmay 0) [EeJUTI0I03a B) TIFOKO03a

5. I'moxo3a umeet hopmyay:

a) CeH1206 6) C12H22011 B) CeHs — CHO

6. DTaHoi o0pa3yercs IpU CIIUPTOBOM OpPOKEHUU:

a) HEJUTI0NIO3bl  0) TIIIOKO3BI B) Kpaxmala

7. B pe3ynpTaT rufjpoinsa JKupoB MOKHO MOJTYYHUTh:

a) STWJIEHIJIMKOIb  0) IMIIOKO3Y B) CTEAPHHOBYIO KHCIIOTY
8. KauecTBeHHOI peakiyeil Ha Kpaxmai sIBJISIETCS peaKius C:
a) TUAPOKCUIOM Meau 0) HOA0M B) aMMHAYHBIM PACTBOPOM OKCHA cepedpa

9. HpOI/ISBOI[HBIe aMMHaKa, B MOJICKYJIaX KOTOPBIX OAWH, ABAa UJIK BCC TPHU aTOMa BOAOPOJa 3aMCIICHBI

YIJIE€BOAOPOAHBIMH PaIUKaTIaMH, Ha3bIBAIOTCS:
a) 6enkamu 0) aMHUHOKHCIIOTAaMH B) aMUHAMU

10. BemectBo (CH3s)3N Ha3biBaeTcs:

a) METHJIAaMHH 0) TPUMETHIIAMHH B) TUMETHJIAMUH

11. AMMHBI IPOSBISAIOT CBOMCTBA:

a) OCHOBHBIE 0) KHCIIOTHBIC B) aM(pOTEpHBIE

12. Peak1uio BOCCTaHOBJIEHUSI HUTPOOEH30J1a B aHUJIMH OTKPBLI:

a) 3unuH 0) Konosanos B) Kyuepos

13. Monekyibl 6€IKOB MOCTPOEHBI U3 OCTATKOB:

a) aMUHOKHUCJIOT 0) yIJI€BOJOB B) dKUPHBIX KHCIOT

14. B pe3ynbTare ruapoiin3a OeIKoB 00pa3yroTCs:

a) aMUHBI 0) aMMHOKHCTIOTHI B) KapOOHOBBIE KUCIOTHI

15. XKenToe okpaimnBanue HaOI0JaeTCs B peakiuu Oenka ¢

a) Cu(OH)2> 6) HNOz B) NaCl

16. IloueMy aMUHOKHUCIIOTHI SIBISIOTCS aM(pOTEPHBIMU BELIECTBAMU?

a) UMEIOT aMUHOTPYIIY U KapOOKCHIIbHYIO TPYIIITY

0) pearupyroT ¢ BOJ0I

B) UIMEIOT AMUHOTPYIIITY

17. AMUHOKHCIIOTA TJIUIIMH WK 2-aMUHOATAHOBAsI KUCIIOTa MUMEET GOopMyITy:
a) NH2 — CHs 6) C¢Hs — CH2- NO2 8) NH2 — CH2- COOH

18. Bce BOIOKHA MOAPA3IEISIOTCS Ha:

a) MPUPOJHBIC M CHHTETUYECKHE

0) MpUPOIHBIE U XUMHUECKHE

B) )KUBOTHBIC U PACTUTEIIbHBIE

19. ITonumep — 3T0:

a) coeJMHEeHne OOJIBIION MOJIEKYJISIPHON MacChl

0) MPOAYKT peaKIy MOTUMEPU3AINH

B) BBICOKOMOJIEKYJISIPHOE COEJUHEHUE, COCTOSIEE U3 MHOTOKPAaTHO MOBTOPSIOLIMXCS TPYIII ATOMOB
20. B xadecTBe TOIIMBA MOXKET IPUMEHATHCA:

a) oTaHOJ 0) ATaHAJb B) TIIHIIEPUH

2 BapuaHT

1. K yrneBosiam OTHOCHUTCS: @) Tprosiear ©) IIIUIEPUH B) Kpaxmall

2. BemectBo MeTundopmMHuar (MM METUIIOBBINA 3(pUp MypaBbUHOW KUCIOTHI) UMEET (HhOpMyITy:
a) CH3-CH2-CH,-OH 6) CH3-CH(NH) — CHz 8) HCOOCH3

3. IlpotyKTaMu IEI0OYHOTO THAPOIIU3A KUPOB SBISIOTCS:

a) TIUIEPUH U COJIU BBICIINX KapOOHOBBIX KHUCIIOT

0) TTIUIIEpUH U BBICIINE KAPOOHOBBIE KUCIIOTHI

B) STUJICHTJIMKOJIb U BbICIINE KapOOHOBHIE KUCIOTHI
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4. ITpu OKMCIIEHUH TIIOKO3bI aMMHAYHBIM PACTBOPOM OKCHJa cepedpa oOpazyercs:

a) MIIIOKOHOBAsI KUCIIOTa U METAJITNYecKoe cepedpo

0) IIIOKOHOBAsk KMCII0Ta U BOJIA

B) TJIIOKO3a U METaJUIMYECKOoe cepedpo

5. Kpaxmai u nesuronosa umeror gopmyiy: a) (CeH1206)n 0) C12H22011 B) (CsH1005)n

6. KoHeuHbIM NpOIyKTOM TUAPOIIN3a Kpaxmalia SBIsSeTCs:

a) mesutoio3a 0) TIoKo3a B) GpykTo3a

7. I'moko3a u ppykTo3a — 3T10:

a) MOHOCaxapubl 0) MoNMUcaxapyIbl B) IUcCaXapuIbl

8. Kakoe 13 BeriecTB BCTYMAeT B PEakuio cepeOpsiHOro 3epKaa:

a) aHWIUH 0) TTUIEPUH B) TITFOK032

9. Ilpu nobGaBneHnu kK OPOMHOI BOJIe aHUIIMHA BBINAJaeT Oeblil 0caZoK, TaKk Kak o0pa3yercs:
a) conb peHnmaMMonus 0) 2,4,6-TpuOpoMaHIIINH B) OpOMaHWINH

10. Kakas ¢yHKIImoHanpHas TpyIina XxapakTepHa Jjisi aMUHOB?

a) HUTPOTpyMIa 0) aMHHOTPYIITA B) KapOOKCHIIbHASI TPYIINa

11. BemecTBo 3TUnaMUH UMEET GOPMYITy

a) CH3-CH2-CH2-NO2  6) NH2 — CH2 — CH2 — COOH B) CH3 — CH2 — NH>

12. Yem sBISIIOTCSI MEXKAY cO00# (peHUIaMUH U aHUITUH?

a) roMoJioraMu  0) OTHUM H TEM K€ BEIIECTBOM B) CTPYKTYPHBIMH H30MEpaMHU

13. AMUHOKHCIIOTBI IPOSIBIISIIOT CBOMCTBA:

a) aMmdoTepHbIe 0) KUCIIOTHBIC B) OCHOBHBIC

14. Pa3pyiienue mpoCcTpaHCTBEHHOM CTPYKTYPbI OETKOBON MOJIEKYIIbI MO IEHCTBUEM BHEIIHUX
(akTOpOB Ha3bIBAETCA:

a) JeTUApUpoBaHyeM 0) erupartanyeit B) JeHaTypanuen

15. ®duoneroBoe okpaliMBaHue HAOIIOJAETCS B peakluy Oenka ¢

a) Cu(OH)2 6) HNOz B) NaCl

16. IlepBuyHas cTpykTypa Oenka:

a) MoCJe10BaTeIbHOCTh AMUHOKHMCIOTHBIX OCTATKOB B IOJIMIIENTHHOMN LIETTH

0) coennHeHne OETKOBBIX MAaKPOMOJIEKYJT

B) CIIUpAJIEBUJIHAS CTPYKTypa, 00pa3oBaHHas 3a CUET BOJOPOJIHBIX CBSI3EH

17. Jlns o6HapyKeHUsI B COCTaBE OCIIKOB HATMYUS TMETTHIHBIX CBSI3€HM MCIOIb3YIOT:

a) OMypeTOBYIO PeaKLnIo 0) PeaKILMIO THIPOJIN3A B) PEAKIINIO dTepUPUKALIIH

18. OTnuune MeXay HCKYCCTBEHHBIMH M CHHTETHYECKHMH BOJIOKHAMH B TOM, YTO: &) CHIPBE IS
MOJIyYEeHHUsI UCKYCCTBEHHBIX BOJIOKOH — MIPUPOIHBIH MOJIUMEp, JUISl MOJTyYSHHs] CHHTETUYECKUX
BOJIOKOH-CUHTETUYECKHI IonuMep

0) chIpbe JJIs MOTYUYEHHUS! HICKYCCTBEHHBIX BOJIOKOH — UCKYCCTBEHHO IMOJIy4YE€HHBIN MOJIUMED
B) HICKYCCTBEHHBIE BOJIOKHA MOIYYal0T MEXaHNYEeCKOH 00paboTKOM NMPUPOAHBIX TOJIUMEPOB, a
CHUHTETHYECKHE MPH XUMHUYECKOH 00pabOTKe MPUPOAHBIX OJIMMEPOB

19. Crenens nommepu3aum — 3To:

a) Cpe/IHEE YHCIIO0 CTPYKTYPHBIX 3BEHBEB B MOJIEKYJIE ITOJIMMEpa

0) 4MCII0 MOJIEKYJT MOHOMEpaA

B) YMCJIO aTOMOB BOJIOPOJia B MOJIEKYJIE

20. B xauecTBe OJTHOTO U3 OCHOBHBIX KOMIIOHEHTOB KPEMOB M Ma3€d IPUMEHSIOT:

a) rIMIepuH 0) MypaBbHHAsI KMCJIOTa B) METAHOJ

OTBeThI:
No Bonpoca 1 BapuaHT 2 BapuaHT
1 a B
2 a B
3 0 a
4 B a
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5 a B

6 0 o

7 B a

8 0 B

9 B o

10 o o

11 a B Tema 5.1.

12 a 6 Kuneruueckue

13 a a 3aKOHOMEPHOCTH

14 5 5 NMPOTEeKAHUS }

15 5 . XHMHUYECKHX peakuuid

16 a a TecT Mo TeMam

17 B a «Ckopocthb

18 0 a XHMMHUYECKHX

19 B a peaximii.

20 a a XuMHuecKoe
paBHOBeCHE.»

1 BapuanT

1. ®akTop, He BJAUAOIINNA HA CKOPOCTh XUMUYECKOH peaKIum:
1) laBnenue

2) Temnepatypa

3) KoHuenrpanus

4) dopma cocyaa, B KOTOPOM IIPOTEKAET peaKITus

2. MakcuMajbHasi CKOPOCTh XMMHYECKOH peaKkuy NP B3aMMO/IeiiCTBHH BelIeCTB, (POpMY.IbI
KOTOPBIX

1) Zn(rpanynsi) + HCI

2) Pb + HCI

3) Fe + HCI

4) Zn(msuis) + HCI

3. ®aKTop, He BIUAIOIIHI HA CMELICHHe XMMHYeCKOr0 PABHOBECHS:
1) aBnenue

2) KonnenTpanus

3) Temmepatypa

4) Ilpupoaa pearupyrouux BEIECTB

4. YBeandeHue IJI0IIAAN MOBEPXHOCTH CONMPUKOCHOBCHUSA MEKIY pearcHTaMM HE BJIMACT HA
CKOPOCTDb PeaKIUu:

1) 3Fe(s) + 4H20(map) = Fe3O4 + 4H2?1

2) Fe@s) + H2SO4p-p) = FeSO4 + Ha?

3) FeSO4(p-p) + 2NaOH(p-p) = Fe(OH)2|+ Na2S04

4) 4Fe(m) + 302 + 6H200x) = 4Fe(OH)3|,

5. Ilpu 00BIYHBIX YCIAOBHUSIX ¢ HAU0O0/IbIIIEH CKOPOCTHIO ¢ KMCJIOPOA0OM B3aUMO/IelCTBYET
1) Hatpuit

2) Maraui

3) xene3o

4) amoMUHUT
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6.C yBesiMueHHeM 1aBJIeHUS PABHOBecHe 00paTHUMOIl peakunu, ypaBHeHUe
koTopoii C2H4r+H201)«—>C2Hs0OHx)

1) He usmenurcs

2) CmecTuTCs B CTOPOHY MPOAYKTOB pPEAKIIMU

3) CMecTuTCs B CTOPOHY UCXOHBIX BEIIECTB

71151 cMellleHUs XMMHYeCKOro paBHoBecHsi oopaTtumoii peakuuu 2S02(r)+02(r)—2S03(r)+Q B
CTOPOHY MCXOJHBIX BellleCTB HEOOXO0AUMO!

1) YBennuuth naBiaeHue

2) IToBbIcUTh TEMIIEPATYPY

3) BeecTu xaranuzarop

4) [loHn3uTh TEMIIEPATYPY

8.C yBesqimueHHeM JaBJIeHUs] paBHOBecHe 00paTUMON peakluu, ypaBHeHHE KOTOPOi
COmnt+2H2(n«—>2CH30H) + Q

1) He uzmenutcs

2) CmecTuTCsl B CTOPOHY MPOAYKTOB PEaKIMU

3) CmecTUTCSl B CTOPOHY UCXOHBIX BEIIECTB

9. lns cMeleHnsl XuMu4Yeckoro papHoBecusi oopatumoii peakuuu N2(r)+3Hz(r)«>2NHs(r)+Q
B CTOPOHY NMPOAYKTOB Peakiuu He0OX0TUMO:

1) VBenuuuth KoHUEHTpanuo NHs

2) [ToBBICUTH TEMIIEPATYPY

3) [loBbIcUTh HaBiIeHUE

10.ITonn:keHne TeMnepaTypbl cMelllaeT XUMUYECKOe paBHOBeCHEe BIPAaBO B 00paTHMOIi
peaKu M, ypaBHEHHE KOTOPOI:

1) 2NO(r) + O2(r) <> 2NO2(r) + Q 2) C2He(T) <> 2C(1) + 3H2(T) Q

3) 2HBr(r) <> Ha(T) + Br2(x) — Q 4) 2HI(r) <> Ha(T) + I2(T)

11. B kxakoM HampaB/IeHHM CMECTHTCSI PaBHOBecHe B 00paTMMOM Impomecce, ypaBHEHHE
kotoporo 2FeCls +2KI — 2FeCl2 +2KI+12ec/in yBeIHYUTh KOHIEHTPAIHIO XJI0PH/IA JKejie3a

1) cmecTuTCA BIEBO

2) CMECTHUTCS BIIPABO

3) HE cMeCTUTCS

12. YcranoBuTE COOTBETCTBHE MEKIY (PAKTOPOM M CMellleHHeM PABHOBeCHS /IJISl PeaKkuu,
ypaBHeHue kKoTopoii C2Ha(r)+Hz(r)«>C2Hs(r) + Q

daxTop ITono:xenne papHOBeCHS
A) IoBbIIeHNE TaBICHUS 1) CmecTuTcst BpaBo
b) YBennuenue remmneparypbl 2) CmecTuTCS BIIEBO
B) VBenuuenue xonuentpauuu Cz2Hg 3) He usmenurcs

I') Ymensbienue konnentpanuu C2He
J1) [lpumenenue karamuzaTopa

2 BApHAHT

1.®akTop, He BJIAUSIONIUI HA CKOPOCTh XUMHYECKOH peaKuu:
1)Mecto npoBeeHHs peaKIuu.
2)KoH1eHTpauu pearupyomux BeecTB.
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3)[Ipupona pearupyronmx BEIIECTB.
4) Temneparypa.

2.MaxKTop, BAMSIONNA HA CMelleHne XUMHUYECKOI0 PABHOBECHUS
l)Karanuzatop.

2)KoH1neHTpanus pearupyromnux BeecTs.

3)[Ipupona pearupyronmx BEIIECTB.

4)Tun KpucCTaJIMYECKON pelEéTKU pearupyroIiux BEIecTB.

3.Cxopoctb peakuuu  4Feus) + 302(r) = 2Fe203as) yBeJIMUHTCS NPH
1) ymenpienun t°

2) yBenuueHuu t°

3) yMEHbILIEHUH KOHLIEHTPALUU KUCI0pOoia

4) yBeNnMUYEHUH MacChl JKemes3a

4.Ha cKopocTh XMMHYECKOH peakiun

Zn + CuCly = ZnClz + Cu He oka3bIBaeT BIHMSIHUS YBEIHUCHHE

1) ruTomaay MOBEPXHOCTH COMPUKOCHOBEHHSI PEarupyIOIUX BEIISCTB
2) TemnepaTypsl

3) naBieHuUs

4) xonuenrparuu pactsopa CuClz

5./l1s1 yBeJInueHusl CKOPOCTH XUMHYECKOH peakuu
Crims) + 2H*(p-p) = Cr?* p-p) + Hor) HEOOXOAMMO

1) yBeIMYUTH KOJIMYECTBO XpOMa

2) yBEIMUYUTH KOHIEHTPAIIMIO HOHOB BOJOPOJa

3) yMEHBIIUTH TEMIIEPATYPY

4) yBEIMUUTH KOHLIEHTPAIIMIO BOAOPOIA

6. Xumuueckoe papHoBecue B cucreme 2NO) + Oz <> 2NO2¢) + Q cMecTuTCS BIpaBo npu
1) MOBBINICHUN JAABIICHHSI

2) UCIIOJIb30BaHUH KaTaIn3aTropa

3) noBbIieHnH KoHIEHTparuu NO»

4) noBsIIeHUH 1°

7. B xakoH cucTeMe U3MeHeHNe TaBJIeHHUA NMPAKTUYCCKHN HE BJAMACT HA CMCINCHUEC XUMHUYECCKOI'0

paBHoBecHus?

)N +3H  «<2NH 2)2H. +0. < 2H.O
2(r) 2(r) 3(r) 2(r) 2( 0 2 ()
+ Clz(r

3)H. +Cl__«2HCl 4) SO —S0._Cl
2(r ) () 2(r 22

) 2(r ) ) )

8. XuMun4eckoe paBHOBecUe B CHCTeMe

COq + H20(r) <> CO2r)+ Hay + Q cMecTUTCS BIIPABO TIPH
1) moBbINIEHNH JaBICHUS

2) IOHIKEHUHU TeMITepaTyphl

3) noBeimennn KoHueHTparuu(CO2)

4) nonmwxennn konrneHTpanuu(CO)

9. BepHbl 11 cieayouue cy:kKIeHus 0 cMellleHuH XMMHYecKoro papHosecus B cucreme 2502 ()
+ O2() > 2S03 (n + Q?
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A. Ilpy noBBIIEHUH TEMIIEPATYPbl XUMUYECKOE PABHOBECHE B JAHHOW CUCTEME CMECTUTCS B CTOPOHY
IPOAYKTOB PEAKIIMH.
b. ITpu yBenuueHnuun koHueHTpanuu okcuaa cepsl (IV) paBHOBeECcHE B CUCTEME CMECTUTCS] B CTOPOHY
UCXOJIHBIX BEILIECTB.

1) BepHO TOIBKO A

2) BepHO TOJBKO b

3) BepHBI 00a CYKICHHS
4) o0a cyXJIeHUs HEBEPHBI

10. B peakun CO@)+H20(n)

He00X0auMO:

1) yBenuuuTh JaBiieHUE

2) yMEHBIIUTH JABJICHUE

3) yBenUUHUTH TEMIEepaTypy
4) yMEHBIIUTL TEMIIEPATYPY

11. U3MeHeHue 1aBjIeHUs cMelllaeT paBHOBeCHE B CHCTeMe
1)3H2(r) + N2(r) — 2NH3(r)
2)H2(1) + S(tB) ->H2S(T)
3)N2(r) + O2(r) =>2NO(T)
4)H2(r) + CI12(r) —»2HCI(1)

—  COn+H:n+Q 1Js cMelieHUs paBHOBeCHsI BIIPaBO

12. YcTaHoBUTE COOTBETCTBHE MEXKITY (baKTOpOM U CMELHICHUEM paBHOBECHUS JIJIA pCaKIIMHA,

ypaBHenne kotopoii 4HCI(r)+02(r)«>2H20(r) +2Cl2(r) + Q

daxTop

A) IloBbllieHre TeMnepaTypbl

b) YBenuuenus naBnenus

B) VBenuuenue xonnenrpanuu Oz
I') Ymensmenue konnentpanuu HCI
1) [lpumenenue karaauzaTopa

IHos10:xenne paBHOBeCUA
1) CmecTuTcs BIpaBo

2) CMecTuTCS BIIEBO

3) He usmenurcs

NHcTpyKTHBHASA KAPTOUYKa N0 Teme: «CKOPOCTh XUMHYECKOH peaKkIum»

CKOpOCTh XUMUUYECKOM PEAKIIMHN — 3TO

HNzyuaemblii
bakrop Hcnosb3yemble BelllecTBa Boison
Mg + 2HCI—MgCI, + H,
1.1Ipupooa q
peazupyrouux Zn+ 2HCl— ZnCl, + H, M BEILECTBO, BCTYIAIOIICE B
sewecms peaKnuio, TeM HIET peaKnusl.

Cu+ HCI =

42



Fe + H3PO4 (KOHH) —Fes (PO4 )2 +
2.Konyenmpayus
peazupyrougux H. Yem KOHUCHTPALHS PearupyoLnx
Fe + H3PO4 (pa36.) — Fez (POs ), + BEILIECTB, TEM CKOPOCTh XUMWYECKOW peaKiyu.
seujecms H,
C JIABJICHUSI CKOPOCTh PEAKIMU
. T.K. PACCTOSIHHE MEX/Iy MOJICKYJIaMHU
3. Hasnenue (0ns , TO3TOMY
2az08) BEPOSTHOCTD
CTOJIKHOBEHHI MOJICKYJI, TPUBOSIIHUX K MPEBPAIICHHIO
BEIECTBA.
4 Temnepamypa CuO + H,S0O4 —Cu SO4 + H,0 [Tpu HarpeBaHUK CKOPOCTH
’ CuO + H,SO4 Harp. —Cu SO+ H.0O peakuuu
5. [nowaow CaCOs3 (kycok) + HCI —CaCl, +H,0+
conpukocrogenuss | CO» Yem IUTOIIAIb COMPHUKOCHOBCHHUS, TEM
peazupyrouux CaCOj3 (mopomok) + HClI — CaCl, +H,0+ CKOPOCTb PEaKIvu.
sewecms CO,
2H202 — 2H20 + O2 Karanusaropsr - XUMHYECKHE
6. kKamanuzamop peaximy;
MnO2 HNHruéuropsr -
2H207 — 2H20 + O2 XAMHUYECKHE PEAKIIUH.

Tema 5.2. TepmoannamMmuveckne 3aKOHOMEPHOCTH MPOTEKAHUSA XMMHUYECKUX PeaKIUii.
PaBHOBecue XMMHYECKUX peakuuil

3agaun no teme «TemnoBblie 3pdeKkThl XUMHUYECKHX peakuuii. TepMoxumMHu4ecKue ypaBHeHH D)

biiok 3a5au ¢ kpaTkuM OTBETOM

3agaua 1. OnpenenuTe KOJUYECTBO TEIUIOTHI, KOTOpOE BBIAENUTCS npu oOpasoBannu 120 T MgO B
pe3yJbTaTe peakliuy FTOPEHMsI MarHus, ¢ IOMOIIBI0 TEPMOXHUMHUYECKOTO YPaBHEHMUS.

2 Mg+ O, =2MgO + 1204 x/Ix

aHo: Penienue:
m (Mg0) = 120r 1) OmnpenensieM KoJIMYECTBA OKCHIA MArHHs, MCHOJIB3YS (POPMYIy s
Haiitu: HaXO0XJIEHUS KOJIMYECTBA BEIIECTBA YE€PE3 MaCCy.
Q:1-?

1-1
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n=m/M
n(MgO) = 120r/ 40 r/mob = 3 MOJIb

2) CocTaBnsiemM NpornopLmio ¢ y4eTOM KO3(APULIMEHTOB B YpaBHEHWUN peakLimm
[To ypaBaenuro 2 monst MO - 1204 x/Ix
ITo ycnoButo 3 mons MgO - Q1
Orcrona
3 monp* 1204k /]x
QL = - = 1803 x/Ix

Ortger: Ilpu o6pazoBanum 120r oxcuma maraus Beiienutcs 1803 k/[x sneprum.

3agaua 2. B pesynbrare peakiuu, TEPMOXUMHUECKOE YPABHEHHE KOTOPOI
2 CoHo+ 50, =4C0, +2H,0 + 2610 K[k

BbIIETIIIOCH 652,5 kJ[k TernoTsl. OnpeennuTe Maccy CrOpeBILEro aleTHIeHa.

aHo: Pewienue:
Q1=652,5 xk/Ix
Haiitu: 1) YcraHOBUM NpONOPIUOHANBHBIE OTHOIICHHUS MEXIY KOJIUYECTBOM
m(C,H,)-? BEIIECTBA allETUJIEHA U KOJIMYECTBOM TEIUIOTHI.
[To ypaBuenuto 2 monb CoHp ---------- 2610 x/Ix
ITo ycnoButo X MOJIb ~ ===m=----- 652,5 xJIx

Pemaem mponopuuto

2 monp™* 652,5x ]k

2) OnpenensieM Maccy aneTuieHa no gopmyie m=n*M
m = 0,5 moap * 26 r/Moab = 13 1.

OtBer: Macca CrOpCBUICTO alICTHUIICHA 13 .

3agauya 3. B pesynpraTe ropenus 48 r MeraHa Bbaenwiock 2406 xJDbx Ttemnorel. CocraBbTe

TEPMOXHUMHYECKOE YPABHEHUE dTOW PEaKIThH.

aHo: Pewenwue:
m(C H 4): A8r 1. 3anuiem ypaBHEHHE pEaKilii TOPEHUs MeTaHa B 00IIeM BUIE
Q1 =2406 x/Ix
gaI:;ITI/II CH4+ 20, =C0O,;+2H0+Q

2. OnpenenuM KoanuecTBo 48 T MeTaHa

n=m/M
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n(CH4) = 481/ 16 r/mMomnb = 3 Moub

3. CocrapnsieM NPOMOPLHUIO C y4eTOM KOX(PQPHUIMEHTOB B YpPaBHEHUHU
peakuuu

ITo ycnoBuro 3moms CHy - 2406 xJIx
[lo ypaBHEHHIO Imoms CHys - Q

Pemaem npomnopuuto

1 monp* 2406 xJIx

OTBeT: TCPMOXUMHNYCCKOC YPABHCHUEC PCAKIINU TOPCHUA MCTAHA

CH4+ 20, = CO2 +2H20 + 802 x/Ix

3apaua 4. Kakoit o00bem kucimopoga (Ipud H.y.) BBIICIUTCS B Ppe3yJbTaTe peakiluw,
TEPMOXUMHUYECKOE YPAaBHECHHE KOTOPOM

2KCIO3z = 2KCI + 302 — 91 kI,

€CJIM Ha pa3liokeHrue OepToneToBoi comiu Obuto 3arpadyeHo 182 k/[x TemmoThl.

JlaHo: Penienue:
Q1 =91 x/Ix
1)YcTaHOBUM MpPOMOPIIMOHATIFHBIE OTHOIIEHUS MEXAY KOIUYECTBOM
HaiiTu: BEIIECTBA KUCIIOPOAA U KOJTUYECTBOM TETIIIOTHI.
V (02)-?
[To ypaBHenuto 3 Mojb Oy  ---------- 91 xJIx
ITo ycnosuto X MOJIb ~ ====------ 182 xJIx

Pemraem nponopuuro

3 moap™* 182 kJIx

2) Beraucium 00beM KHCIOPOJIa, COTTIACHO 3aKOHY ABOTa/IpO
(Vm = 2264 n.moub) V=n*Vm

V(O2) = 6 momb * 22,4 ni/mons = 134,41t
OTtBeT: 00BEM BBIICTUBIIETOCS KUCI0opoaa paBeH 134,4 .
Pemnre camocTosAITEIbHO:

1. CornacHo Tepmoxumudeckomy ypasaenuto peakuun CHg+ 20, = CO2 +2H20 + 802 x/Ix

45



ONpeCaACIIMTC KOJINMYCCTBO TCIJIOTHI, BBII[CJII/IBH_ICI\/JICSI IIpH C)KUT'aHUN 24 r MeTana.

2. TenoBo#t >ddexT peakuuu ropeHus: cepsl paBeH 297 x/lx. Kakas macca cepbl cropena, eciu
BBIACIHIOCH 742,5 K/’ TEII0THI.

3. Tlo tepmoxumunueckomy ypasaennto Ho+ Cl, = 2HCI + 184,36 x/Ix paccunTaiite, Kakoi 06beM
3aTpayeH Ha 0OpazoBaHWE XJIOPOBOJOponAa (MPH H.y.), €CIAM MpH 3TOoM BbIemmioch 921,8 x/[x
TEIUIOTHI.

Tema 6.1. IucnepcHblie cucTeMbl M (PAKTOPBI UX YCTOHYHUBOCTH

TecroBble 3a1aHus
BapuanTt Nel.
1. B ciiydae MOpcCKoil eHbI 1ucniepcuoHHas Qasa:
a) TBepaas, 0) KuaKas, B)razooOpaszHasi.
2. Cmor — 970!
a) 30J1b, 0) renb, B) IIEHA, T') a3PO30JIb.
3. K amynbcusiMm OTHOCHUTCS:
a) MBUIBHBIN pacTBOp, 6) MOPCKOI HII,B) MOJIOKO, T) TuMda
4. JleneHue pacTBOPOB Ha UCTHHHBIE ¥ KOJUIOUHBICOOYCIIOBICHO:
a) IBeTOM, 0) TeMIiepaTypoii, B) pa3MepOM YacTHIl, T')IPO3PAYHOCTHIO.
5. ucniepcuoHHas cpejia TyMaHa:
a) xkuakasi, 0)razoo0pasHasi, B) TBepaas.
6. 3yOHas macra — 310
a) SMyJbcUsi, 0) UCTUHHBIN PacCTBOP,B) a3p030Jib, T) CYCIIEH3HUS.

Bapuant Ne 2.

1. B ciiydae mopucToro mokojiazaa JUCIepcHOHHas cpesa:

a) TBepAaasi, 0) razooOpasHasi, B) KUIKas.

2. 1M — 3TO:

a) 30116, 0) renb, B) adpo30Jib, T) MEHa.

3. ucnepcHas ¢aza — 3T0:

a) BEIIECTBO, KOTOPOT'O B IMCIIEPCHOHHOM cpejie Ooublie,0) BEecTBO, KOTOPOTo B
JIMICTIEPCHOHHOM CcpeJie MEHBIIIE,B) CMECh BCEX BEIIECTB, KOTOPHIE COIEPIKATCS B TUCTIEPCHOHHOMN
CHCTeMeE, I') BEIIECTBO C pa3MepoM 4yacTull MeHee 1 HMm.

4. SIpneHne caMOTPOU3BOIBHOTO BBIACTICHHS )KUIKOCTH H3TENsl HA3bIBAIOT:

a) THJIPOJIU30M, 0) MUPOJIU30M,B) CHHEPE3UCOM, T') CHHTE30M.

5. Kucenb — 3T0 a) HCTHHHBIN pacTBOP, 0) KOJUIOMIHBIPACTBOP, B) a3pP030Jib, T') B3BECH.

6. SIBneHue KoaryssiMy XapakTepHo AJis:a) 30jei, O) reneil, B) a’spo3zoneil,

T') IMYJIbCHUI

Tema 6.2. UcciienoBanmne CBOMCTB THCIEPCHBIX CHCTEM JIsl HX MIEHTH(PUKAIIUH
3agaun no teme «PacrBopsl. Ilpurorosienue pacTteopos»

1. K 10%-npoueHTHOMY pacTBopy coiu Maccoit 60 r nobasuimm 40 r Boxsl. KakoBa MaccoBast
JI0JIs1 COJIM B HOBOM PacTBOpE.

2. Tlpu 3aconke orypuoB Ha 1 1 Bozsl 6epyT cosib Maccoit 90 r. KakoBa MaccoBast 10715 cOJIU B
9TOM PacTBOPE.
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3. CKOJBKO HY)KHO B3STh COJIM U BOJIBI YTOOBI PUTOTOBUTH 1 5-TIporieHTHBIN pacTBOp Maccoii 200
r.

4. Haiigute MaccoByl 10K pacTBOPEHHOTO BemiecTBa (B %) B pacTBOpE, MOJYYCHHOM IpHU
cmemmBanuu 450  Boasl 1 S0 r caxapa.

5. Bplunciure MONSIpHYHO KOHLEHTpanuio 4%-HOro pacTBopa NOBape€HHOM COJM, IJIOTHOCTb
KoToporo paBHa 1,027 r/mi.

6. HaiimuTte MaccoByr MO0 THUAPOKCHIA HATPUS B PACTBOpPE, MOJIAPHAS KOHIICHTPAIUS
KoToporo pasHa 3,08 MoJib/11, @ TWIOTHOCTH 1,12 r/™mi1.

7. Macca HUTpaTa Kajius, KOTOPYIO cieayeT pactBopuTh B 150 T pacTBopa ¢ MaccoBoil aoseit
sroil comu 10% s momydeHus pactBopa C¢ MaccoBod ponedt 12%, paBHa .
(3anuceiBaiite OTBET c TOYHOCTBIO 10 JECSTBIX.)
[IpaBunbHBIN OTBET: 3,4 T.

8. IlmorHocth 10% -HOTO pacTBOpa XJopuaa kamus cocrasiseT 1,063 r/miu. Onpenenure Maccy
(r) xmopuma Kamus, KOTOpBId  comepxkutcs B 750 M Takoro  pacTBopa.
[TpaBuibHbIil oTBeT: 75,0 T

9. Paccumtaiite maccoByto gomio (%) HUTpaTa HaTpusi B PAcTBOpE, TMOJYYECHHOM IHpHU
cvemmBanun 250 1 10%-moro um 750 r 15%-HOTO pacTBOPOB ITOM  COJM.
[TpaBunbHbIi oTBeT: 13,75 %.

10. HaifimuTe MaccoByIO JIOJNIO THAPOKCHIA HATPUS B pAcTBOpPE, MOJSPHAs KOHICHTPAIUS
KOTOPOTO paBHa 3,08 MOJIB/II, a IUIOTHOCTD 1,12 /M.
[TpaBunbHblil oTBeT: ®(NaOH) = 11%.

Pemenne pacueTHbIxX 3a1a4

3amaga Ne 1. Cynbgar Maraust B BUJIE pacTBOpa ¢ MaccoBO Joseit 25% mpuMeHsieTcs TIPU THIIePTOHIISCKON
6or1e3nm . Kakast Macca 31oii con Heooxouma s rpurotosienus 300 . pactsopa?.

3amaua Ne 2. PactBOop xsopunma Oapusi MCHONB3YeTCs I OCAKIECHWS U3 HEro cynbgara Oapus |,
UCTOJB3YeMOoro B peHTreHockonmu. Kakast Macca xiopuna 6apus tpedyercs it mpurorosieHust S0r. 0,5%
pactBopa?

3amaya Ne 3. Kakyro Maccy 5% pacTBopa MOYKHO TIPHTOTOBHTH M325T. cyib(ara xerne3a (II). Kakas macca BompI
JUTs1 3TOTO HeoOxouma?

3amada Ne 4. Kakast macca caxapa v BoIbl HeOOXOMMBI TsirprroToBiieHns 250r. 25% pactBopa?

3amaua Ne 5. Cynbgar HaTpus UCTIONB3YeTCs B MEJUIMHE Kak craduTenbHoe. Kakas Macca kpuctauioruapara
NazSOs 10 H2Ononanoburest st npurorosnenus 2 kr 3% pactBopa NazSOs ? 3amada Ne 6. Xiopu KabLust
IIMPOKO MPUMEHSETCS KaK KPOBOOCTAHARJIMBAIOILIEE CPEJICTBO, MOBBIIAIOIIEE CBEPTHIBAEMOCTh KpoBH. Kakast
macca kpuctawioruapara CaCl, 6H0O monamooutes st purorosnernst S00r. 10%pacteopa CaCl,?

3amagya Ne 7. 0,1% pacrtBop cyibdara IMHKA HCIHONB3YeTCs TPH JICYCHWH TJIA3HBIX OOJe3Held Kak
AHTHCETITUYECKOe 1 BsDKYyIIee BemectBo. Kakas Macca kpucramiormapara ZnSOs 7H20 motpedyercst st
nipurotoBiieHns 400r. Takoro pactBopa?

3amaya Ne 8. Kakas macca 80% pactBopa $hochopHOIH KACTIOTBI TIOTPEOYETCS ISl IPUTOTORICHUS 2 KT 5%
pactBopa?

3amaua Ne 9. Kakas macca 20% pactBopa 1menoun notpedyercsi s npurotosienus S00r. 1% pacrsopa?

3amaua Ne 10. Kakast macca 10% pacTtBopa XJIOpOBOIOPOTHOM KUCIIOTHI TOTpeOyeTcst st purotoniienust S00T.
0,5% pactBopa?3amaya Ne 11. Kakas macca 15% pactBopa a30THOM KHCIIOTHI HOTPEOYETCs 1151 IIPUTOTOBIICHHS
700r.15% pactBopa?

3amaua Ne 12. K 2 xr 20% pacrBopa npumimm S00r. Bomsl. KakoBamMaccoBast 107151 pacTBOPEHHOTO BEIIECTBA B
MOJTy4EHHOM pacTBOpe?

3amaua Ne 13. 3 xr 20% pacTBopa rHApOKCHIA HATPHS yHapiin 1o 2 kr. KakoBa MaccoBast 10JIsl TUIPOKCHIA
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HATpHsl B HOBOM pacTBoOpe?

Tema 7.1. O0Hapy:KeHHe HEOPTAHUYECKUX KATHOHOB U AHMOHOB
KauectBeHurnie PCaKM Ha KaTUOHBbI

Katuon PeakTuB IIpu3Hak peakumuu
Brinasenue 6emoro ocaaka, He
Ba2+ S042- [PACTBOPUMOTO B KUCIIOTaX:
Ba2+ + SO42- = BaS0O4 ]
1) OH—-
1) Brimanienue ocaaka roay0oro 1sera:
Cu2++ 20H— = Cu(OH)2|
Cu2+
2) Beimazienue ocajka 4epHOTo 1BETA:
Cu2+ + S2-=CuS|
2) S2-
Brinagenue ocajika 4epHOro 1BETA:
Pb2+ S2- Pb2+ + S2- = PbS |
BrinaneHue 0eroro ocagka, He
Ag+ Cl- pactBopumoro B HNO3, HO pacTBOpUMOTO B
ammuake NH3-H20:
Ag+ + Cl- — AgCl|
1) OH-
1) Bemmanenue 6enoro ocazka, 3eJIEHEIOLIET0
Ha BO3AYXE:
Fe2+ +20H—=Fe(OH)2|
Fe2+ 2) Breinagenue cunero ocajika (TypHOyseBa
CUHB):
2 Fememmmodenrr (1) s [ o pep+ frtcnnee--
p K3[FF; (CN)6] KFe[Fe(CN)6]4]
1) Bemmanenue 6enoro ocazika, 3eJIEHEIOLIET0
Ha BO3AYXE:
1) OH— Fe2+ +20H—=Fe(OH)2|
2) I'exkcanimanodeppar (1) kanus |2) Beinagenue cunero ocanaka (6epiauHcKas
Fe3+ (>kenTast KpOBSIHAS COJIb) azyph):
K4[Fe(CN)6] K+ + Fe3+ + [Fe(CN)6]4- = KFe[Fe(CN)6]|
3) Ponanua-on SCN— 3) IlosiBieHE MHTEHCUBHO-KPACHOTO
(KpoBaBO-KpacHOT'0) OKpAIINBAHUS:
Fe3+ + 3SCN— = Fe(SCN)3
Brinagenue 6e10ro ocaaka ruipokcuaa
TIOMUHUS TIPH TIPHITUBAHUH HEOOIIBIIIOTO
. KOJINYECTBA ILEJIOYH:
Al3+ [enous (ampoTepHbIE CBOHCTBA OH- + Al3+ = AI(OH)3
THUAPOKCH/IA) .
1 ero pacTBOPEHHE MPH JajbHEeHIIeM
MPUJINBAHUU:
Al(OH)3 + NaOH = Na[AlI(OH)4]
NH4+ OH-, narpes Boienenue rasa ¢ pe3skuM 3anaxoMm:
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NH4+ + OH—=NH31 + H20
[TocuHeHne BIaXXHOM JIAKMYCOBOM
OyMaKKH

H+
(kucnas
cpena)

Nunaukaropsr:
— JJAKMYC
— METHUJIOBBIN OpaHKEBbIN

Kpacnoe okpamuBanue

KauecTBeHHbIC PCAKIIMU Ha aHUOHBI

AHHOH

Bo3zaeiicTBue HIN peaKTHB

IIpu3nak peakuum.
YpaBHeHHe peakmuu

S04*

Ba%

Brinagenue 0eoro oCaaKa, HE paCTBOPUMOI'O
B KHCJIOTax:

Ba2+ + S042- = BaS04|

NO*"

1) Ho6aButs H2SO4 (xoH11.) 1
Cu, HarpeTb

2) Cmecp H2SO4 + FeSO4

1) OGpa3oBaHue pacTBOpa CHHETO I[BETA,
conepxaiiero nonsl Cu2+, BeljIeNIeHHE Ta3a
Oyporo 1Beta (NO2)

2) Bo3HuKHOBEHHE OKPACKH CyJbdaTa
HuTpo3o-xkenesa (II) [Fe(H20)SNO]2+.
Oxpacka oT (hHOJICTOBOM O KOPHIHEBOI
(peakuust «0yporo KoJiblia)

PO4>

BrinageHue CBETI0-KeITOro 0caaka B
HEWUTpaIbHOU cpefe:
3Ag+ + PO43- = Ag3P0O4|

CrO4*

BrimmageHme »KenToro ocajaka, He
PACTBOPHUMOI'O B YKCYCHOM KHCIIOTE, HO
pactBopumoro B HCI:

Ba2+ + CrO42- = BaCrO4

s*

Pb%*

B]':;IHaI[eHI/Ie YCPHOT'O OCaJKa:
Pb2+ + S2- = PbS|

CO3*

1) Ca**

2) H+

1) Brimanienue 6enoro ocaaka, paCTBOPUMOTO
B KHCJIOTaX:
Ca2+ + CO32- = CaCO3]
2) Beigenenue 6eclBETHOTO raza
(«BCKHUITaHKE»), BBI3BIBAIOIIEE TTOMYTHEHHE
3BECTKOBOW BOJIBI:
CO32- + 2H+ = C021 + H20
Ca(OH)2 + CO2 = CaCO3| + H20

CO2

N3BectkoBas Boga Ca(OH)2

Brimagenue 0€10ro ocaaka u ero
[pacTBOpEHUE MPH JaTbHEHIIIeM TPOMyCKaHUH
CO2:
Ca(OH)2 + CO2 = CaCO03| + H20
CaCO03 + CO2 + H20 = Ca(HCO3)2

S03%

H+

Brinenenue raza SO2 ¢ xapakTepHBIM pe3KUM
3anaxom (SO2):
2H+ + SO32- = H20 + SO21

Ca**

Brimagenue 0eroro ocaaka:
Ca2+ + 2F— = CaF2|

Ag+

Brinagenne 6e710ro TBOPOKHUCTOTO OCaIKa, HE
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pactBopumoro B HNO3, Ho pacTBOpuMOro B
INH3-H20O(koHi1.):
Ag+ + Cl—-=AgCl]
AgCl + 2(NH3-H20) = [Ag(NH3)+ + CI— +

2H20
BrinasieHue cBETJI0-KeNToro ocajika, He
Br— Ag+ pactBopumoro B HNO3:
Ag+ + Br—=AgBr|
(0caziOK TEMHEET Ha CBETY)
BrimageHue jKenToro ocajaka, He
' Ag+ pactBopumoro B HNO3 u NH3-H2O(koH11.):
Ag+ +1-=Agl|
(ocaZioK TEMHEET Ha CBETY)
OH- Nupukaropsr:
(menouyHas — JIAKMYC — CHHEe OKpalliBaHHe
cpena) — (denondranenn — MaJIMHOBOE OKpAaIINBaHUE
3ananue

B natu npobupkax noj HoMepaMu HaXOASTCS: COJIIHas KUCIOTa, XJIOpHUA Oapusi, THAPOKCUT] HATpHUs,
HUTpaT aJIOMHHUA U KapOoHaT Hatpusa. He mpuberas x ApyruM peakTHBaM, ONpPENENuTe, B KaKUX

npoOMpKax HaXOASATCS BELECTBA.

CocraBbTe INIaH OIIpCaACICHUS.

9KCIICPUMCHTA 3aHECCUTC B Ta6J'II/II_Iy. CocraBbTe YpaBHCHHU MMOJTYYCHHBIX peaKuHﬁ.

BaCl,

NaOH AI(NO,), HCI Na,CO,

BaCl,

NaOH

AI(NO,),

HCI

Na.CO,

3anosHeHHas Tadauna. BuIBoabI:

BaCl, NaOH AI(NOs), HCI Na,CO;
BaCl, |- ||| Ocanok. He
pacTBopsieTcs B
HM30BITKE IET0YH
NaOH | - | - Ocagok. | === | ==
PactBopsieTcs B
U30BITKE MIET0YH
AI(NO,); | - Ocamox. | - | == Ocanok. He
PactBopsieTcs B pacTBOpsIeTCS B
U30BITKE MIET0YU U30BITKE MIETI0YU
HCI | e -] e ras

[TonyuyenHble pe3ysbTaThI
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Na,CO, Ocamox. He | ----- Ocajnok. He ra3 | -----
pacTBOpsETCS B pacTBoOpseTCS B
n30BITKE U30BITKE IEJIOYH.
IIEJIOYH.

BriBog. Tawm, rae Beimai ToJbKo 1 ocagiok, He pacTBOPSIIONIUICS B M30bITKE mieioun, Haxonutes BaCls
Tam, T1e BbIIa TONBKO 1 0CaZ0K, pacTBOPSIOMIMIACS B H30BITKE mIesioun, Haxoautcss NaOH

Tam, rie Beman 1 ocasiok, pacTBOPSIONIUIACS B M30BITKE IIETI0YM U1 0CallOK, HEe PACTBOPSIOIIHMICS B
u30bITKe menoun,Haxoaurcs AI(NO3)3

Tawm, rae Beigenmiics Tonsko 1 ras, Haxoautces HCI

Tawm, rie BeIIaio 2 ocaaka, He paCTBOPSIOMINXCS B H30BITKE MIETIOYN U BRIISIUICS | Ta3, HAXOIUTCS
Na>COs

Tema 7.2. OOHapy:KeHHEe OPTAaHNYECKUX BEeIECTB OT/IeJIbHbIX KJIACCOB € UCIOJIH30BAHHEM
Ka4eCTBEHHbIX peaKIuun

Tecrt. KayecTBeHHbIE p€akuuu B Heopralmqeucoﬁ Hu opra}mqecm)ifl XUMHUH.

1. Crunpokcunom menu (1) moxer B3aumoaeiicTBoBaTh
1) aTunanerar
2) TIIOKO3a
3) mpomnaHaib
4) meraHOBasi KMCJIOTA
5) mponanoi-1
6) mpomnaHo-2

2. BepHsl 11 cienyromue cyxaeHust 00 nHAnKaTopax?
A. ®enondranenH U3MEHSET I[BET B PACTBOPE KUCIIOT.
b. JJakMyc MOKHO MCTOJIB30BATh JAJIs1 OOHAPYKEHUS KaK KUCIIOT, TaK U LIeT0YeH.
1) BepHO TOJBKO A 3) BepHbI 00a CyXACHUS
2) BepHO TOJIbKO b 4) o0a cyXJ1eHHsl HEBEpHBI

3. B omiimume oT caxapo3bl MITFK03a
1) pearupyer ¢ KUCIOPOIOM
2) pearupyer ¢ CepHOW KUCIOTOU (KOHII.)
3) BoCcTaHaBJIHMBAETCS BOJOPOIOM
4) OKHCISETCS aMMHAYHBIM PACTBOPOM OKCHJIa cepedpa
5) pearupyer ¢ cynbharom HATpHUS
6) oxucnsercs ruapokcuaom meau(ll)

4. XapakTepHOU peakHen Jjisi MHOTOATOMHBIX CIIUPTOB SIBIISIETCS B3aUMO/JICHCTBUE C
1) H 3) Ag20 B NH3(pp)
2) CuSOs 4)Na

5. Peakmueit, ¢ TOMOIIBI0 KOTOPOM MOYKHO OIPEACIIUTh HATMYUE B PaCTBOPE CYJIb(paT-MOHOB
SABJIACTCA:
1) H2SO4 + 2KOH = K>S04 +2H,0
2) H2SO4 +BaCl; = BaSO4 + 2HCI
3) Al2(SO4)3 + 6NaOH = 3Na>SO4 +2AI(OH)3
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4) CuSO4 +Ni = NiSO4 +Cu

6. benku mproOpeTaroT KeNTYI0 OKpacKy Mo/ IeHCTBUEM
1) HNO3 (xoH1.) 3) HZSO4(K0Hu.)
2) Co(OH)2 4) [Ag(NHz3)2]OH

7. PeakTBOM Ha MOH OapHsl ABISETCS PACTBOP, COACPIKAIINN
1) ruAPOKCHI-HOHBI 3) XJIOpUA-HOHBI
2) cynbdar-nuOHBI 4) docdat -nonst

8. PeaKTI/IBOM Ha MHOT'OQTOMHBIC CHI/IpTBI SABJIACTCA
1) CuSOsgp-p) 3) Ba(NO3)2 (p-p)
2) CU(OH)Z (B 136.KOH) 4) AgZO B NH3(P'P)

9. AMMmuauHbIil pacTBOp okcuzaa cepedpa (1) siBiIsieTcss peakTUBOM Ha
1) mpomaHOBYIO KUCIOTY 3) METUIIPTUIIOBBIN (Up
2) MypaBbUHBIN ajblerua  4) mponuiamnerar

10. B peakuuio «cepeOpstHOro 3epKajiay BCTyHaeT KakJ0€ U3 IBYX BEIIECTB:
1) sTaHOBas KUCIIOTA U 3TAHOJ 3) aTuH u 3TaHANON-1,2
2) TIIIOKO3a U METaHAb 4) MeTaHOBas KUCJIOTA U caxapo3a

11. KauectBeHHOM peakuueil Ha (opMaTbICTH/I SBISIETCS €T0 B3aUMOJICHCTBHE C
1) Bomopomom 3) 6poMHOIi BOIOM
2) XJOpOBOIOPOIOM  4) aMMHAYHBIM PaCTBOPOM OKCHjIa cepedpa

12. Iyt moaTBEep K ISHHsI KAYECTBEHHOTO COCTaBa XJIOpUa aTFOMHHUS HEOOXOIUMBI paCTBOPHI
1) docdara xamust u Gpomua cepedpa
2) HuTparta cepebpa U TUAPOKCUIA KaTTUs
3) HuUTpaTa HATPUSI U THAPOKCHIA Oapus
4) xnopuna Kanblys ¥ peHondraienna
KJTFOY.
234
2
346

ERBOoONOoOGORONE

N e o
NBERDNONONEREN A

Kejichl HCIIOIB3YIOTCH B Ka4eCcTBe OLIEHOYHOI0 CpecTBa B pasjese 8 NPUKIAIHOIO MOAYJIsA, HX
coaep:xkaHue omnpenesieTcsi ¢ y4eroM NpogecCHOHATbHOH HANPABJIEHHOCTH 00pa3oBaTeIbHOM
nporpammbl CI1O. IIpumepsl TeM KelCOB:

1. Iloremienne xnuMaTa u BBICBOGO)K,Z[GHI/IG Ta30BbIX TUAPATOB CO JHA OKCaHaA.

2. bynyume MaTepualsl Ui aBUa-, MallliHO- U TPUOOPOCTPOCHHUS.
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3. HoBble MaTepuaiibl 1Jis COTHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PaCTUTENIbHBIX IIPENapaToB.
5. XMMHYECKHUE 3JIEMEHTBI B )KU3HHU YEIIOBEKA.

6. Bonopoanas sHepreTuka.

Keiic “Xuop B :Kn3HH 4ejioBeka”

B Snonun oObenuHEHHBIMH CWiIaMd HalmoHanbHOrO WHCTHTYTa 310poBbs W llpedektypHoro
yauBepcuTeTra CHua3yoku ObUIO MPOBEIEHO HCCIIEOBAHME. YUEHbIE BBISICHUIU, YTO E€CTECTBEHHBIC
OpraHMYECKHE BELIECTBA BCTYNAIOT B PEAKLMIO C XJOPUPOBAHHOM BOJOW H3-TIOJ KpaHa, 00pasys
ONacHbIE COEIMHEHHUSI, KOTOPbIE MOTYT CIYXUThb IPUYMHOW paka. Takue cOequHEHHs Ha3bIBAIOTCS
MX, 1o ectb “MyTtared ukc” win ‘“‘HensBeCTHBIN MyTares’ .

3amanuda:

1. Tlpennoxure criocoObl YMEHBIIICHUS AIOBUTOTO BIUSHHS XJIOPAa B MTUTHEBOM BOJEC HA OPraHU3M
YEJI0BEeKa.

2. Ucxona w3 cBoel IKU3HEHHOW MPAKTUKH, NPUONIHU3UTENBHO pacCUUTaTe, CKOJBKO

XJIOPUPOBAHHOM BOJIbI BbI UCIIOIB3YETE B TEUCHHE JIHS U JIJIST KaKUX LIeJei?

Kakue opransl yenoBeka 00JbIIIe BCEIO CTPAJAIOT OT BO3ACHCTBUS Xjiopa?

Kak BnusieT xJiopupoBaHHas BOJIa Ha YeJIOBEKa MPU KyITaHUH?

Haiinure nononHutenbHyo HHGOPMALIKIO O 3aMEHE XJIopa Mpu 00e33apaKMBAaHUH BOJIBL.

Uccnenyiite pasnuyHbie TOBapbl OBITOBOM XUMHM B CBOEM nome. CoCTaBbTE CIHCOK

XJIOpPCOAEPKAIINUX COSAMHEHUN, YKaXKUTE Mepbl 0€30MIaCHOCTH MpH paboTe C HUMHU.

o s wW

Omuém o mpoieTaHHON paboTe MOXKHO TPEIOCTABUTH B TIPOU3BOJIBHON (hopme.
Keiic “Bogoponomo0uau — mar B Oyaymee”

ABromobunn Honda FCX Clarity Ha BOJIOpOIHBIX TOIJIMBHBIX 3J€MEHTaX €3]T Mo joporam EBpornsl
¢ 2009 roma. B 2011 rogy Honda mpucoenuHunach K €BpONEWCKOMY MapTHEPCTBY 3KOJIOTUYHOU
sHeprun (Clean Energy Partnership), mocrme dero BbIBeda Ha MEpBBI IUIaH NPOU3BOJCTBO
HKOJIOTUYECKU YUCThIX aBTOMOOMIEH. A Ha [Istom MockoBckom MexayHaponHoM aBTocaione BA3
MIpPEACTaBUII CBOIO HOBUHKY “Jlama-AHTA1” ¢ 6aioHaMH BOJIOPO/Ia U KMCIIOPOa.

3apanuga:

1. IlouemMy MHOrMe aBTOMOOWJIbHBIE KOMIAHMM pa3padaTbiBalOT aBTOMOOWIIH, paboTarolue Ha
BOJIOPOJHOM TOILIMBE?

2. Kak BBIXJIOTIHBIE Ta3bl aBTOMOOMJIEH, pabOTAONMMX Ha YIrIIEBOJOPOIHOM TOIUIMBE, BIUSIOT Ha

3710pOBBE YeNloBeKa?

Kakue “+” u “-” BbI BUANTE Y BOJOPOAOMOOMIICH?

Haiinure nononuuTensHyto HHGOpMaInio 00 UX YCTPONCTBE.

5. Eciam B Bameil cembe WIM y BallMX 3HAKOMBIX €CTh aBTOMOOWJIM, MOACUUTANTE, CKOJBKO
NpUOJIM3UTENBHO JUTPOB OCH3MHA, ra3a U KaKOH MapKu HCIIOJIb3YyeTe €KEIHEBHO.

6. Kakme BemectBa W B KakOM KOJIMYECTBE MOTYT HAXOAHWTHCS B BBIXJIONHBIX Ta3ax BallUX
aBTOMOOMIIEN?

Hw

Omuém o npojeTaHHON paboTe MOXKHO NMPEJTOCTaBUThH B MPOU3BOJIBHOI (hopme.

KputepueM OIICHKH SIBISCTCS YPOBCHb YCBOCHHS CTYICHTOM MarepHaia, MPeIyCMOTPEHHOIO MpOrpamMMoi
JTUCHUTUIMHBL, YTO BBIPAKACTCS KOJIMIECTBOM IIPABHIBHBIX OTBETOB HA MPEIIOKEHHBIC TECTOBBIC 3aJaHMS.

3a npaBHUJIBHBIN OTBET Ha BOMPOCHI WIIM BEPHOE PEIICHUE 3a1a4YM BHICTABIISIETCS ITOJIOKUTEIbHAS OIICHKa — 1 Oasu.

3a He IpaBUILHBIA OTBET HA BOIPOCH! MJIM HEBEPHOE PEIICHME 3aadd BHICTABIISICTCSl OTPHUIIAaTe/IbHAs omeHka — 0
0aJIoB.
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IIpu BBINOTHEHHMH 3aaHMIl B TeCTOBOMH (opMe 00BIYHO HCIIOIB3YIOTCA CJAEAYIOIHe KPUTEPHUH OLeHKH

KauecTBeHHas OIIEHKA YPOBHS MOATOTOBKH
I[TporeHt PE3yNbTaTUBHOCTH
(IpaBHATLHLX OTECTOR) 6a (oTMeTKa) BepOaJIbHBIN aHAJIOT
90 + 100 5 OTJIINYHO
80 + 89 4 XOpo1Io
60 +79 3 YIOBJICTBOPUTEIBHO
MeHee 59 2 HEYIOBJICTBOPHUTEIBHO

OcHoBHBbIe TpeOOBaHMA K OG(GOPMIIEHHI0O TPYNNOBBIX HJIH HWHANBUAYAIBHBIX TBOPYECKUX
3aJaHuil (MMPOEKTOB)

TeMbl TpynmoBbIX WM HHIMBUAYAJIBHBIX TBOPUYECKUX 3aJaHMH (IPOEKTOB) MO AUCHUIUIMHE
Xumust

Y4eOHO-MCCaeI0BAaTEeNbCKII MPOEKT SIBJISIETCSI OCHOBHBIM CIIOCOOOM OILIGHKH pPE3YJIbTaTOB
o0y4yeHHst, CPOPMHUPOBAHHBIX y OOYYAIOMIMXCS B XOJ€ OCBOCHHUS TNPHUKIATHOTO MOIYNIS XHMHH.
HccnenoBanne W XMMHYECKUH aHann3 OO0BEKTOB Ouocdepsi/TexHochepsl (¢ yderom Oymymieit
poeCCHOHAIBHON JCATEIBHOCTH).

[IpuBenem npumep MpOEKTHOIO 3a/laHusl, paboTa HaJl KOTOPbIM HAYMHAETCs C Hayaia paszena,
a JieTaJbHOE BBINOJIHEHUE 3aJJaHUi B Ipymnax U opopMIIeHUE pe3yabTaToOB IPOEKTHON J1eATEIbHOCTH
IPOM3BOJIUTCS B KOHIIE M3yUEHHs pa3zena.

OOmiast TeMa MPOEKTa, MPUBEACHHAS HIKE, B JaJbHEHIIEM JIEKOMIO3UPYETCsS MO (paceTHOMY
IPUHLINITY B 3aBUCUMOCTU OT IOJIy4aeMOil O0y4aroUIMMHCS CIeHUaIbHOCTH (Mpodeccun), a Takke
KakJias TpyIma MOXKET PacCMOTPETh OoJiee YriIyOJIeHHO OJIMH M3 00S3aTENbHBIX COJIEPKATEIbHBIX
KOMITOHEHTOB (TIOJITEM) ITPOEKTAa.

Ha3BaHue npoekTa: coCTaBJI€HHE NpPOEKTa LBETHUKA/caja/oropojamM B 3aBUCHUMOCTH OT
cocTaBa IPOAHAIM3UPOBAHHBIX MTOYB.

IIpo6aema ncciaeq0BaHMs: ONpee/ieHHEe BO3SMOXHOCTH Pa30MBKU IIBETHUKA B COOTBETCTBUU C
JTU3ailHEPCKUM 3allpOCOM U HEOOXOJMMOCTH aJlalTallid JU3aiiHepCKOro NMpOeKTa K MOYBEHHBIM U
KJIMMAaTHYECKUM yCJIOBUSM Ha OCHOBAaHUH MCCIIEOBAHUS XUMHUYECKOTO COCTaBa MIOYB MPEATIOKEHHOTO
ydacTKa.

Lesb mpoekTa: ONpeAeIuTh BIUSHAE XUMHUECKOTO COCTaBa IMOYB Ha TPEIJIOKEHHOM YJ9acTKe
Ha AaCCOPTHMEHT pACTeHHH, PEKOMEHIOBAaHHBIX K TIIOCAaaKe IS pealn3allid BBIOPAHHOTO
JIU3aHEPCKOro MPOEKTa.

3agauu npoexra:

1) mccnenoBaTh XMMHUYECKHH COCTaB, CTPYKTYpPY, KHUCIOTHOCTH IOYBBI Ha MPEIOKEHHOM
y4acTke;

2) uccnenoBaTh HHCOJSIIIMIO OTBEICHHOT'O JIJIsl IBETHUKA YYacTKa;

3) IpeTOKUTH MEPHI 0 YITYYIICHHIO KAuecTBa IMOYBHI ITyTEeM BHECEHUS PAa3IUYHBIX yI0OpeHUH
1 7100aBOK Ha MPEJUIOKEHHOM yJaCTKE B ClIydae HEOOXOIUMOCTH;

4) omnpenenuTbh aCCOPTUMEHT PAcCTEHUH B COOTBETCTBHM C BBIBIEHHBIMH OCOOEHHOCTSIMHU
UCCJICIOBAHHOT'O Y4aCTKa U TU3aifHEPCKUM 3aIpOCOM;

5) cocTaBUTH MOCAIOUHYIO BEJOMOCTb;

6) MOATOTOBUTH U MYOJIMYHO MPEICTABUTH MPE3EHTALIMIO IO TEME MTPOEKTa B KOMaHIE.
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Pe3yabTarnl 00yyeHus:

— OMpeAeysATh NepeueHb HEOOXOAMMBIX HCCIEAOBAaHUI XMMHUYECKOTO COCTaBa MOYB M y4acTKa
JUISL COCTaBJICHUS WJIH aJallTalliK paHee pa3paboTaHHOTO MPOEKTa [BETHHUKA,

— OIMCHIBAaTh 3aBUCHMOCTb aCCOPTHMEHTAa PACTEHUH OT KauyecTBa MPEAJIOKEHHOM IMOYBBI JUIS
00ycTpoiicTBa LIBETHUKA;

— CIOCOOHOCTh HWCIIOJIb30BaTh COBPEMEHHBIC CpEACTBA IOMCKA, aHAIM3a W HHTEPIPETAIlUH
uHpopManuu, W WHQPOPMAIMOHHBIC TEXHOJIOTUU JIJIS BBIOJHEHHS 3a7ad NpOoQecCHOHATBHOMN
nesreapaoct (OK-2);

— CIocoOHOCTH 3 (HEKTUBHO B3aUMO/ICHCTBOBATh U paboTaTh B KoJIekTHBE U KoMaHae (OK—4).

PesyabTaT npoekTHOH padoThl 00y4aromerocs:

— MakeT / BuAeoMmaTepuan / medatHele cpenctBa / 3D-Momenw KOCMHUYECKOH TEXHOJIOTHH,
NPe3CHTAIHS PE3YIbTaTOB UCCIICAOBAHMS Ha IPOPECCHOHATBLHBIX KOHKYPCaX.

®opma npeacTaBieHUs: pe3yJabTAaTOB MPOEKTHOI padoThI:

— 3aIUTa MPOCKTa C UCIOJIb30BAHUEM CPEICTB BHU3YAlIM3allMU W JIEMOHCTpAIu mpoaykra ( /
MakeTa / BujeoMarepuaia / me4aTHoIx cpeacts / 3D-moxenu (Ipu HATUYWN).

Bo3MokHbIe BADHAHTHI T€M NPOEKTOB:

[TpoayKThl TUTaHMS KaK XUMUYECKUE COSAMHEHUS

benku u ux 3HaUYeHHE B MUTAaHUH YETIOBEKA

HuTpatsl B npoayKTax nutranus

3HavYeHHE KaIbIUs B )KU3HH YEJIOBEKa

[IpuroroBnenue pacTBOPOB ONpPeIECTEHHON KOHIIEHTPAIIUN
VYTeBoibl M UX POJIb B )KUBOW MPUPOJE

buonorunueckas poiib iona

HckyccTBeHHBIE KUPBI - YyTPO3a 310POBBIO

. KecTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHHUS

10. AMHUHOKHCTOTBI — aM(OTepHBIE OpTraHNYECKHE COeTMHEHUS
11. ButamMuHBI ¥ X POJb B )KU3HEEATEIBHOCTH U€IOBEKa

12. Tokcuueckoe NeHCTBUE TSHXKEIBIX METAJNIOB HA OPraHU3M YellOBeKa
13. BuoreHHbIC AIEMEHTBI

14. TlexTuH ¥ ero BIUSHUE Ha OPTaHU3M YeJIOBEeKa

15. Ponp anbieruioB B METAOOIUYECKUX TTPOIIeccax

©CoNoA~wWNE

OreHka Kputepun onenkn
OTimaHO paboTa BBIIOJIHEHA B COOTBETCTBMU C YTBEPXKJIEHHBIM IUIAHOM, IOJHOCTBIO PACKPBITO
ColepKaHWEe  KAXIOro  BOIPOCA,  CTYAGHTOM  C(HOPMYIHPOBAHBICOOCTBCHHBIE

apryMeHTHPOBaHHBIE BBIBOABI 1O TeMe paboTel. OdopmieHne padoThl COOTBETCTBYET
NpeabsaBisieMbIM TpeboBaHuaM. I[lpm3ammre pabOTBI CTYIEHT CBOOOAHO BIAJEET
MaTepHaJIOM U OTBEYaeT HABOMIPOCHI.

Xoporo paboTa BBINOJIHEHA B COOTBETCTBHM C YTBEP)KICHHBIM IUIAHOM, IMOJHOCTBIO PACKPBITO
COJIeprKaHne KaXJI0T0 BOIPoca.

Hesnauurensuple 3ameuannsi K odopmieHuto pabotsl. [Ipu 3ammTepaboThl CTYINEHT
BJIaJIeeT MaTepPHUaAJIOM, HO OTBEYAET HE Ha BCE BOIPOCHI.

Y 10BIETBOPUTENHHO paboTa BBINOJIHEHA B COOTBETCTBHM C YTBEP)KICHHBIM IITAHOM, HO HE IOJHOCTBIO
PacKphITO coziepkKaHue Kaxaoro Bornpoca. CTyZEHTOM He C/IeNaHbl COOCTBEHHBIE BBHIBOIbI
no teme pabotel. I'pyOble Hemocratkn B odopmiieHnu padotsl. [Ipu 3ammre padoThI
CTYJIeHT cJ1a00 BJIaieeT MaTepHUaJloM, OTBEYAET HE Ha BCE BOIPOCHI.

HeynosnerBoputensHo | paboTa BBIMOJHEHA HE B COOTBETCTBMM C yTBEPHKIEHHBIM IJTAHOM, HE PAacKphITO
cojiepkanue Kaxkaoro Bompoca. CTyJEHTOM He CJ/ieJiaHbl BbIBOJBI 110 TeMe pPabOThI.
I'pyObie HenoctaTtku B odopmieHun padoTel. [Ipu 3amuTte paboThl CTYIEHT HE BIIAeeT
MaTepuasioM, He OTBEYAET HAa BONIPOCHI.
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OcHoBHbIE TpeOoBaHusl K opopmiieHHI0 3cce (pedepaToB, T0K/IAI0B, COOOIIEHUI)

Tewmsl acce (pedepaToB, TOKIIATOB, COOOIICHUI) TIO JUCIUILTUHE «XUMUSD)
Kuznp u gesrenpHocts J[.M. MenaeneeBa

HcTopust OTKPBITHS OCHOBHBIX 3aKOHOB XHUMHH.

Posb MOHHBIX COCTMHEHUI B HEXKMBOU MPUPOJIC U B KU3HH YEIIOBEKA
CHHTETHYECKHE MMOJIMMEPHBIC MATEPUANTBI i UX POJIb B COBPEMEHHOM TEXHUKE
[TapuukoBsiii 3¢ dexT B atMochepe 3emMiid U ero BO3MOKHBIE TTOCIIEICTBUS
[TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB

KpyroBoport a3ora B npupoje

KpyroBsoport yriepojia B npupoJie

ONog AN E

Kpurepuu onenku:
- OIICHKa «OTJIMYHO» BBICTABISETCS CTYACHTY, €CIM OH IIOJHO pPAacKpbll TeMy JoKjiana Oe3
JIOTIOJTHEHU, WJIK €CITM B OTBETE MPHUCYTCTBYIOT HEOOJIbIINE (HE MPUHIUITHAIIBHBIE) OTKJIOHCHHS UITN
HaBOAAIIUE (YTOUHSIONINE) BOMPOCHI MPEIoIaBaTels;
- OIIEHKA «XOPOII0» BHICTABJISETCS CTYIEHTY, €CJIM OH MOJHO PACKPbUI OCHOBHBIE ACTIEKTHI JOKJIaa,
HO YIYCTHJI HEKOTOpble BaKHbIE [ETalM, WU €CIM B OTBETE MPHUCYTCTBYIOT HeOojblnue (He
MPUHIUITHATIBHBIC) OTKJIOHSHUS WIIM HaBOIsAIME (YTOUHSIONIME) BOMPOCHI MPEoAaBaTes;
- OLICHKA «Y/I0BJIETBOPHUTEIbHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH HE MOJIHO PACKPBLI TEMY JIOKJIaja,
WCIIONIB3YS JIMIIb OOIIME TMOHATUS, WIM €CIU B OTBETE MPHUCYTCTBYIOT OOJIBIIME OTKJIOHEHHUS WU
HaBoAAIIUE (YTOUHSIONINE) BOMPOCHI MPEIo1aBaTels;
- OIICHKAa «HEYJ0BJIEeTBOPHUTEIBHO» CTABUTCS TPU HEBHINIOJHEHUH CTYACHTOM pedepata win He
BIIQJICHUU MaTEPHAJIOM B JOKJIAJIE.
-OLICHKA <«3auTeHO» - pedepaT  BBHINOJHEH W PACKPBIBACT TEMY, CTYJIEHT BIAJCET 3HAHUSIMHU
Marepuana.
-OLICHKA «HE 3a4TE€HO» - pedepaT He BHIMOJHEH WM CTYACHT HE BJIa/IEeT MaTepraIoM, OTPAKEHHBIM B
TEKCTE.

KpnTepvm OlleHMBAHMSI 3HAHUI CTYACHTOB IIPHU BBINMOJTHEHUH MPAKTUYECCKHUX pa60T

OrieHKa «OTAHYHO» (5 6aJIJIOB) BBICTABJISIETCS, €CJIH CTYJCHT aKTUBHO pabOTaeT B TCUCHHE BCETO MPAKTHYECKOrO
3aHATHUA, AACT MOJIHBIE OTBETHI Ha BOIPOCHI MPENoAaBaTeyisi B COOTBETCTBUHM C IUIAHOM MPAKTUYECKOI'O0 3aHATHA H
MOKA3bIBAET MPU ITOM ITIyOOKOE OBJIaIeHHE JIEKIIHOHHBIM MATEPUAIIOM, 3HAHHE COOTBETCTBYIOIIEH TUTEpaTyphl, CIIOCOOCH
BBIPa3uTh COOCTBCHHOE OTHOIICHWE K JAHHOW MpoOjeMe, MPOSBISCT YMEHUE CAMOCTOSTENBHO W apryMEHTHPOBAHHO
u3jaratb Mar€puall, aHAJIU3UPOBATh SABJICHUA U (baKTBI, AeJIaTb CaMOCTOSTCIIBHBIC O606H_IGHI/ISI 1 BBIBO/JIbI, ITPABUIIBHO
BBINOJTHACT YUeOHBIC 3a7]a9u, OITycKas He Oonee 1-2 apudMeTHIecKuX OMUOOK HITH OIHCOK.

Ornenka «xopomo» (4 0aiuia) BBICTABISCTCS NPU YCIOBHH COONIONCHHS CICAYIOIIUX TpPeOOBaHHIA: CTYJCHT
AKTUBHO PabOTaeT B TCUCHHE MPAKTHYCSCKOTO 3aHSATHS, BOIPOCHI OCBEILICHBI IIOJIHO, M3JIOKEHHS MaTepHaia JOTHIECKOe,
o0ocHOBaHHOE (hakTaMH, CO CCBIIKAMHM Ha COOTBETCTBYIOIIME HOPMATHBHBIE AOKYMEHTHI W JINTEPATyPHBIE MCTOYHHKH,
OCBEIICHHE BOIPOCOB 3aBEPIICHO BBHIBOJAMH, CTYACHT OOHAPYKMJI YMEHHUE aHAIH3UPOBATh (PAKTHI U COOBITHS, a TaKXKe
BBIIIOJIHATH y‘Ie6HBIe 3a1aHUsl. Ho B oTBeTax JOIMYIICHBI HETOYHOCTH, HEKOTOPBHIC HE3HAUYUTCIIbHBIC OI_HI/IGKI/I, HUMEET MECTO
HEOO0CTATOYHAA apryMCHTHUPOBAHHOCTDL ITPU MU3JIOKCHUN MaTE€pHrala, Y€TKO BRIPAXKCHHOC OTHOMICHUE CTY/ICHTA K q)aKTaM )5
COOBITUSIM WM JOMYIICHHI 1-2 apudmernieckue u 1-2 TOruuecKue OMMOKY MIPH BHITIOJIHCHUH 3aaHUH.

OI1eHKa «yIOBIICTBOPHUTEIBHO» (3 0ajia) BRICTABISIETCS B TOM Cilydae, KOTAa CTYACHT B IIEJIOM OBJIAJeN CYTH
BOIPOCOB [0 JaHHOW TeMe, OOHApYXXMBAaeT 3HAHWC JICKIIMOHHOTO MaTepHalia W Y4eOHOH JMTEpaTyphl, IBITACTCS
AHAJIU3UPOBATh (baKTBI n CO6I)ITI/I$I, JCIaTh BBIBOJbLI W pE€IIATh 3aJla4v, HO HA 3aHATUH BEACT Ce65[ ITIaCCUBHO, OTBCYACT
TOJIBKO IO BBI30BY IPEIMOJABATENsl, JAaeT HEIOJHBIC OTBETHI HA BOMPOCHI, JOMYCKAeT IpyOble OMIMOKUA MPU OCBEHIICHHU
TEOPETUIECKOTO MaTepuala Win 3-4 JIOTHIECKUX OIIMOOK TPH BHITIOTHEHUH 33ITaHUH.

OrneHka «HEYIOBIETBOPUTENBHO» (2 M MeHee 0ayuloB) BBICTABISETCS B CiIydae, KOTJIa CTYACHT OOHApYKWII
HECOCTOSTEIIFHOCTh OCBETUTHh BOIPOC BOMPOCH OCBEIICHBI HEMPAaBUIBHO, OECCHCTEMHO, C TIpyOBIMH OINUOKAMH,
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OTCYTCTBYIOT NMOHMMAaHHS OCHOBHOHW CYTH BOTPOCOB, BBIBOJIBI, 0000IIeHMs, OOHApyXeHO HEYMEHHE pelaTth ydeOHbIe
3a/1a4n.

HerouHOCTh, HEYETKOCTh B OCBELICHHM BOINPOCOB, a TakXkKe oOJaHAa apudMeTHyeckas OIIHMOKa CHHKAIOT
MaKCHMaJIbHyI0 OLeHKy Ha 0,5 Oaya, ofqHa Jormyeckas OmMOKAa MM OMIMOKA 1O CYTH WJIM COJEp)KaHHEM JaHHOTO
Bompoca - Ha 1 6amn. OTCyTCTBHE OTBETa WIH MOTHOCTHIO HENPABUIIBHBIA OTBET OIlcHHBaeTcs B ) Oayios.

I'panune! onieHOK:

«OTIMYHOY - 5 OaioB

«XOpoIIo» - 4 0aIoB,

«YIOBIETBOPUTEIHHO» — 3 OAIIOB.

«HEYIOBIICTBOPUTEILHO»- MEHee 3 0aslIoB.

3.M0oH] OLEHOYHBIX CPEACTB MPOMEKYTOYHOM ATTECTALUH
®opma: 1uppepeHIUPOBAHHDBIN 3a4eT
KHM npennasHayeH JUisi KOHTPOJIL U OLIEHKU Pe3ysbTaTOB OCBOEHUs 00I1e00pa30BaTesIbHOM

JUCHUITIINHBI XuMus

Hrorosast KOHTpOJIBbHAS paboTa

Bapwuanr 1.
JlaiiTe cpaBHUTENIbHYIO XapaKTEPUCTUKY XUMHUYECKUX 371eMeHTOB Ne 19 u Ne 35 no miiany:
[1nan Ne 19 Neo 35
1 Ha3zBanue
2 Ilonoxenue B [ICXD

3. CtpoeHnue atoma

4 BO3MOKHBIE CTEIIEHU
OKHMCIICHUSA

5 Tun u popmyna,
00pa3yemMoro mpocToro
BEIIIECTBA

6 ®opmyna okcuaa

2. YKaxuTe Ha3BaHWE, THIT XUMHUYECKON CBSI3H, THUI KPUCTAUTMICCKOU PEIIETKH U OITHIITUTE
busrueckue cBoiicTa cieayromux Bemects: P20s, Hz, NaxSOs, Al

3. JIns XUMHUYEeCKUuX peaxiuii:
a) CoHe <> CoHs + H2 — Q
b) Ca+ 02« CaO+Q
c) MgSOs + Ba(OH)2 — BaSO4 + Mg(OH)2
d) Nal + Cl — NaCl + I
- YKaxkuTe TUI peakuu ( o BCEM MpHU3HAKaM)
- PaccraBbre K03 (HUITHEHTHI
- B peakiusx b u d onpenenute OKMCIUTENb B BOCCTAHOBUTEIH
- Peaknuto ¢ 3anumunTe B MOHHOM BHUJIE

4. Onpenenute TUN ruapoin3a u peakuuto cpeabl st coneit: Al (NO3)z , KoCO3

5. B xonbe cmemanu 25 r 2% pactBopa conu, 15 r 3% pactBopa conu u 10 r Bojbl. Beruucnute
MacCOBYIO JIOJIO COJIM B IIOJYYEHHOM PAacTBOpE.

6. IIpu Kakux yCIOBHUSIX XMMUYECKOE PABHOBECHUE B CUCTEME:
CO2(r)+C(mB) >2CO(r)—Q
CMECTHUTCS B CTOPOHY MIPOJYKTA PEAKIUH.
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7. CocraBbTe ypaBHeHHs peakiuii mo cxeme: Ca —CaO — Ca (OH)2 — CaSOq

8. HanmmnTe ypaBHEHHs peakiHii, C TOMOLIbIO KOTOPBIX MOXKHO OCYIIIECTBUTH CIIEIYIOINE
npespamieHus:CHs — CoHz — CoHs — CoHsCl — CoHs — CoHsClz

B ypaBHeHHUAX yKa)XuTe CTPYKTypHbIE ()OPMYJIbl OPraHUYECKUX BEILECTB.

9. Berumcnute Maccy cynbdara Kanblus, oopazoBasmierocs u3 112r ruapoxcuaa KanbIus.

Bapuanr 2.
JlaliTe CpaBHUTEIbHYIO XapaKTEPUCTUKY XUMUUYECKUX A1eMeHTOB No 16 u Ne 50 o nany:
[1nan Ne 16 Ne 50
1 Hazpanue
2 Ilonoxenue B [ICXD

3. CtpoeHue aroMa

4 BO3MOKHBIE CTEIIEHU
OKUCJIEHUSA

5 Tun u popmya, odpazyemoro
POCTOTO BEIECTBA

6 dopmyna okcuaa

2. YKaxuTe Ha3BaHHE, THII XUMUYECKOM CBSA3H, THII KPUCTAIUINYECKON PEIICTKH M OMUIIIMTE
busnueckue cBoicTBa cieayronmx Berects: Si, H2 S, KoCO3, Mg

3. st XUMHYECKUX PEaKIHi:

a) CoHa+ H2 > CoHs + Q

b) CuSO4 + NaOH — Cu (OH)2 + NaxSOg4

c) Cu+ HNO3z — Cu (NO3)2 + NO + H20

d) MgO — Mg + O2

- YKakuTte THUI peakluu ( 10 BCeM MPU3HAKaM)

- PaccraBbTe KO3 pdUIIHEHTHI

- B peakiusix C 1 d onpesennTe OKUCIUTENb 1 BOCCTAHOBHUTEIb
- Peakumto b 3anmmmre B noHHOM BHIE

4. OnpeenuTe TUI THAPOJIKM3a U peakiuio cpeabl 1ist coneit: Ba (NO2)2 , CrCls

5. B xon6e cmemanu 40 r 30% pactBopa comnu, 20 T 6% pacTBopa coiu U 100aBUIIU B HEE ST COJIU U
20 r Boabl. Beruncinte MacCoBYIO OO COJIM B TIOTyYEHHOM PacTBOPE.

6. HpI/I KaKuX YCJIOBUAX XUMHNYCCKOC PABHOBCCUC B CUCTCMC!
CO()+3H2(r)«> CHs(r)+H0(r) +Q
CMCCTHUTCH B CTOPOHY POAYKTA pCAaKIINU.

7.CocraBbTe ypaBHeHus peakuuii mo cxeme: Li —LiO — Li OH — Li2CO3

8.Hamuiute ypaBHEHHS PEaKIHii, C TOMOIIBIO KOTOPHIX MOYKHO OCYIIECTBHUTH CICIYIOIINE MPEe
Bpamenusi: CoHe —CoHs — CoH2 — CoH3Cl — C2HsCl — CoHg

B ypaBHEHHSX YKaKUTE CTPYKTYPHBIC ()OPMYIIbI OPraHHUYECKHUX BEIIECTB.

9.BprunciuTe Maccy OKCH/A JTUTHUS, HEOOXOAMMOTO sl MPUrOTOBIeHUS 40T THAPOKCHIA JIUTHS.

Kpurepuu oueHku:
OTMeTKa «5»:
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15.

16.
17.

18.
19.

20.
21.

22.
23.
24,
25.
26.

27.
28.
29.

e  JIaH MOJHBIA OTBET Ha OCHOBE M3yUEHHBIX TEOPUi, BO3MOKHA HECYIIIECTBEHHAS OIITHOKA.

OT1MeTKa «4»:

e JIOMyCTMMa HEKOTOpasi HETIOJIHOTA OTBETA, MOXET OBITh He 0oJiee TBYX HECYIIECTBEHHBIX OITHOOK.

OT1meTKa «3»:

e pabora BEITIOJHEHA HETIOJHO (HO HE MEHEe UeM Ha TPETh), HIMEIOTCS He Ooiiee oqHON
CYIIIECTBCHHO!N OMIMOKY U 2-3 HECYIIIECTBCHHBIC.

OTMmeTKa «2»:

e  pa0boTa BBIIOJHEHA MEHBIIIEC YeM Ha TPETh, UMEETCSI HECKOJIBKO CYIIECTBEHHBIX OLTHOOK.

dopMma: IK3aMeH

Crnrcok BONpoCoOB K 3K3aMEHY

[Ipenmer u 3agaun xumuH. OCHOBHBIE MOHSATHS XUMUU (XMUMHYECKUI DJIEMEHT, aroM,
MOJIEKYJIa, BEIECTBO, AJJIOTPOIIHS).

Ctpoenue aToMa. DNEeKTPOHHBIE KOH(MUTYPALIUHA ATOMOB.

[Tepuoanueckuii 3aKOH U MEPUOIUYECKAsA CHCTEMA XUMHUYECKUX 3eMeHToB J[.M. Menaeneesa.
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX 3JIEMEHTOB I10 IEPHOJaM U Tpynnam
Ilepnonnueckoi cucrems! .M. Menneneena

OcHoBHbIE 3aKOHBI XUMHH (3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA, 3aKOH COXPAHEHHUS MacChl
BeIEeCTBA, epuoanueckuii 3akon [1.1. Menneneena).

Mous. MonsipHas Macca.

Bunbl xumudeckoii cBs3M (MOHHAS, KOBAJICHTHAA - TIOJISIPHAS, U HEMOJISpHAs).

Bupl XuMudeckoit CBs3M (MeTaUTMYecKas, BOJAOPOIHAS ).
BaneHTHOCTE 31€MEHTOB.

. CTeneHb OKUCIIEHUS 3JIEMEHTOB.

. OKHCIINTENBHO- BOCCTAHOBUTEIIBHBIE PEAKIIMH.

. Kinaccugukanust HeopraHM4eCKMX COETUHEHUH.

. TUnbl XUMUYECKUX peakuuii (k1accuukanys ¢ npuMepamMy ypaBHEHUN peakiuit).

. Tunpl KpUCTANIMYECKUX PEIIETOK BEIIECTB. 3aBUCHUMOCTh CBOWCTB BELIECTB OT THIA

KPUCTAJUTMYECKON PELIETKH.

Oxcunpl, ux knaccupuKkaims, XapakTepUCcTUKa XUMHUYECKUX CBOMCTB.

CrocoObl TTOTy4eHHST OKCHIOB.

Kucnotsl, nx kinaccudukanus u CBOMCTBAa HA OCHOBE MPEJCTABICHUN 00 JIEKTPOTUTHUYECKOU
JIMCCOLIMAIINY, PAKTUYECKOE TPUMEHEHHUE.

CriocoOslI MoTy4eHus HEOPTAaHMUECKUX KUCIIOT.

OcHoBaHusl, uX Ki1accu(uKalus U CBOMCTBa Ha OCHOBE MPEICTaBICHUN 00 AJIEKTPOIUTHUECKON
JUCCOIMAIIMHY, TPAKTUYECKOE TPUMEHEHUE.

CriocoObl MmosTydyeHus HEOPraHMYECKUX OCHOBAHUM.

Comu, wux xknaccudukamusi, COCTaB, CBOWCTBA HAa OCHOBE TMPEACTABICHUN Teopuu
IEKTPOIUTUYECKON TUCCOLUAIINH.

I'mpaponns coneit. Tunel runponusa.

OCHOBHBIE MOJOXKEHUS TEOPUH ITEKTPOITUTUYECKON TUCCOLUALIUY.

Peaxiiuu noHHOTr0 OOMEHAa B BOJHBIX PACTBOpPAxX. Y CIIOBHS MX HEOOPATUMOCTH.
CriocoObI MOTy4eHUs HEOPTAaHMUECKUX COJICH.

Merajuibl, MX TMOJIOKEHHUE B MNEPUOJAMYECKOM CHUCTEME XHMHUYECKUX 3iemeHToB JI.M.
MenneneeBa, CTpOEHUE aTOMa, XUMHUYECKHE CBOMCTBA.

OOu1re cnocoObl MOTYyYSHHUS METAILIOB.

dusndyeckne ¥ XUMHUYIECKHE CBOMCTBA METAIJIOB.

UepHast v IBETHAsI METATyprHs.
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30. HemeTaiwyibl, UX MOJIOKEHUE B IEPUOANIECKON cucTeMe XUMUYeCKHuX 3emenToB J1. 1.
MeneneeBa, XUMHUYECKUE CBOMCTBA

31. DNEeKTPOXMMHUYECKHI psiA METAIIOB. BhITECHEHHE METalJIOB M3 PAacTBOPOB COJICH APYTUMH
MeTaJlJIaMH.

32. OcHOBHbBIE TIOJIOXKEHUS TEOPUU XHMMHUYECKOTO CTPOCHMSI OpraHmdeckux BemecTB A.M.
ByrnepoBa. OcHOBHBIE HAIIPABIIEHUS PA3BUTHUS 3TON TEOPUH.

33. Knaccudukarus 1 0cCOOEHHOCTH OPraHUYECKUX PEaKIIHil.

34. 3omepust OpraHu4ecKiX COCIMHEHUN 1 €€ BUJIBL.

35. Knaccudukanus opraHuueckux coequHeHnit. OCHOBbI HOMEHKIIATyphl OpraHUYECKHUX BEIIECTB.

36. [IpenenpHbIe  yraeBOMOpoAbl, oOmas ¢GopMylia TOMOJOTOB JIaHHOTO psijia, CTPOCHHE.
XHUMHYECKUE CBOMCTBA METaHA.

37. CriocoObI mosTy4eHHs MpeebHbIX YTIEBOAOPOAOB (aJIKAaHOB)

38. HenpenenbHble  yriIeBOJOPOABI psga dSTWieHa, oOmias Qopmyia cocTaBa, CTPOEHUE,
XMMHYECKHE CBOMCTBA 3TUIJICHA.

39. CriocoObI MOTy4eHHsI STUICHOBBIX YIIIEBOJOPOIOB (aJIKEHOB)

40. AueTuieH — MpeAcTaBUTEIb YIJIEBOJOPOAOB C TPOMHOW CBS3bI0O B MOJIEKyJe. XUMHUYECKHE

CBOﬁCTBa, MNOJIYYCHHEC U IPUMCHCHUC alICTUJIICHA B OPIraHUYCCKOM CHUHTEC3C.

41. CriocoObI MOJTy4EHHUsI allETHIICHOBBIX YTIJIEBOIOPOIOB (AJIKMHOB)

42.TlonydyeHue CHUPTOB W3 MPEIECIbHBIX U HEIMpeNelbHBIX YIIeBOIOPOAOB. [IpOoMBIIIIEHHBIH
CI0co0 MOJy4eHHs METaHOJIa.

43. KapOoHOBBIE KUCTIOTHI. XUMUYECKUE CBOMCTBA YKCYCHON KHCIIOTHI

44. AMUHOKHUCIIOTBI, UX CTPOGHUE U XUMUYECKHE CBOMCTBA. bronmoruyeckas posib aMUHOKHUCIIOT U
UX MPUMEHECHHE.

45. YrneBoabl: K1accuuKaius, MOHATHE O MOHOCAXapHaax.

46. benku kak ouononumepbl. CBOMCTBA U OHOIOTHYeCKHe (DYHKITUN OCITKOB.

47. buooprannueckue coequHeHus. buonornueckue QyHKINN KUPOB.

48. HyknenHoBble  KHUCIOTBI: COCTaB M CTpoeHHe. Poilb  HYKJIEHMHOBBIX  KHUCIOT B
KU3ZHEJEATEIIbHOCTH OPTaHNU3MOB.

2. IlpakTiyeckoe 3aaHue.

1.MetomoM 5JIEKTPOHHOTO OajlaHca YpaBHAWTE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO,
cxema kotopoit HoSO4+ Zn—2ZnSO4+H,S + H0.

2.0npenenuTe TAT XUMHYECKON CBSI3W B TPETIOKEHHBIX BemecTBax a)Brz 6)H20 8)MgO r1)Na
mH2S e) NazS x) Zn

3.Onpexnenute THIT XUMUYIECKOH CBSI3U B MpeiokeHHbIX BemecTtBax a)H, 6)H Cl B)CaO r)Fe
mHF e)BaCl. x)Cu

4.CocraBbTe MOJIEKYJISIPHOE, ITOJTHOE M COKpaIlleHHOEe HOHHOEe ypaBHeHUe peakimun NaOH +
CuBr2=

5.0cyniecTBUTh NPEBPALICHUS:

1 2 3 4
Na —* NaOH —* Na;CO3z —* NaCl —* NaNO3

6.MeTo0M DJIEKTPOHHOTO OajlaHca YPaBHSAWTE OKHCIUTEIbHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO,
cxema koropoit Al + CuCl, — AIClz + Cu

7.CocTaBbTe MOJIEKYJISPHOE, IOJHOE U COKPALIEHHOE HOHHOE YPABHEHUE pEaKLun
HCI + NaOH =
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1.

8.3amaua: Onpenenute 00beM (H. y.), KOTopsiid 3aiimyT 0,25 Monbs Bomopoaa.

9. CocTaBbTe YpaBHEHHE THAPOIIN3A COJIU, ONIPENCTUTE TUII THIPOIn3a U cpeay pactBopa CuSOq
10.CoctaBbTe ypaBHEHHE TUAPOIIHM3a COJH, OIPEICIIUTE THIT THAPOIIM3a U CPEY pacTBopa
Na2SO3

11.CocTaBbTe JIEKTPOHHYIO U JIEKTpOHHO-Tpaduueckyro popmyny aroma Ca

12.0cyuiecTBUTh NpEBpalLEHUs:

1 2 3 4
Mg —* MgCl, —* Mg(OH)2, —* MgO — MgSOa4

13.3agaua: Beruncnute maccy Hutpata cepedpa AgNO3 kommuectBom 0,5 MoIIb.
14.CocTtaBbTe MOJIEKYJISIPHOE, TTOJTHOE M COKPAIIICHHOE MOHHOE YPAaBHEHUSI PEaKIIUU.
BaCly + NaxSO4 =

15.3amaua: Onpenenute KomuecTBO kapoonara muaka ZNCO3, macca KOToporo paBHa 246 T.
16.CocraBbTe 3JIEKTPOHHYIO U dJICKTPOHHO-Tpaduueckyto popmyny atoma Cl.

17.0cymiecTBUTH MpEeBpALLCHUS:
1 2 3 4

Cu —* CuCl, —* Cu(OH), —* CuO —*Cu

18.MeTo10oM 3IEKTPOHHOTO OajlaHca ypaBHSNTE OKHCIMTEIbHO-BOCCTAHOBUTENBHYIO pEaKLHUIO,
cxema koropoir NHz + CuO — N2 + H20 + Cu

19.CocTaBbTe ypaBHEHHUE THAPOIIN3A CONHU, ONIPEACIUTE TUT THApon3a u cpeay pacteopa AlCl3

20.MeTtoaoM 3eKTPOHHOTO OajaHca ypaBHINTE OKUCIUTEIBHO-BOCCTAHOBUTEIBHYIO PEAKITHIO,
cxema koropoir KC103 + S — KCI + SO2

21.3ana4a: Kakoe Komu4ecTBO BelecTBa coaepkutcst B 33 r okcua yriepoaa (1V)?

22.0cy1ecTBUTh NPEBPAILCHUS:

1 2 3 4
Fe —— FeCl, — Fe(OH), —— FeSO4 —* FeCl;

23.0cymecTBUTh MPEBPALCHMUS:
1 2 2 4

CH2=CH2 — CH3-CHs —* CH3CH2Cl — CH3CH.OH —* CH>=CH:

24. CocTaBbTe AJIEKTPOHHYIO U 3JIEKTPOHHO-Tpadudeckyto popmyiny atoma Zn

25.0npenenute TN XUMUYECKOU CBs3H B BemiecTBax: a) Ca 6)CaCl2 B)CI2 r)HCI ) S x) Na2O
3ananue (Uau OUIeTHl).
Bce OuieTsl MMEIOT OIMHAKOBYIO CTPYKTYPY:
Teopernueckass 4yacTh - IPEANOJaraeT yCTHBIM OTBET OOydaromuxcs. Bompockl MpoBepstOT

TEOPETUYECKYIO MOATOTOBKY 00YUaIOIIETrocs MO JUCIUILTHHE.

2.

[IpakTHueckoe 3amaHWie — MPEANOJIaraeT BBIMOJHEHUE MPAKTUYECKUX 3aJaHui. 3amaHus

MPOBEPSIOT MPAKTHYECKYIO TOJITOTOBKY 00YYArOMIET0Cs 10 TUCIUTIIHHE.
[Tpumeuanue. [IpakTudeckas (oe) 3amaya/3amaHue BKIIOYACTCS 10 YCMOTPEHUIO MPENOIaBaTelis.
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Kpurtepuu ouenuBaHusi (BbIOpaTh B COOTBETCTBHHM C (OPMOH KOHTPOJS WM yKa3aTb JPYTHE)
(npunoxxenue 2).

Tunosoe 3axanue (IpuMep 3K3aMEHALIMOHHOTO OMIIeTa)
I'BIIOY P/l «Kusnsapckuii mpoeccoHanbHO-TIe1arornyecKiii KOS
DK3aMeHaIMOHHBIN Onier Ne

[To y4eOHOM TuCIUTUIHE

1.

[IpenongaBarens:
ITpencenarens [THK

TPEBOBAHUA U KPUTEPUU OIIEHKH K KUMY 110
MMPOMEXYTOYHOMN ATTECTAIIAA

Kpurtepuu ouenku:

[Ipennaraemsle, KpUTEPUH HOCST PEKOMEHIATENBHBIN XapaKkTep

OtBer 0Oydaromerocs OLEHWBAETCS IO MATHOALIbHOM mikaye. OOmas 3K3aMEHAalMOHHAs OIEHKa BBIBOJUTCS U3
OIICHOK 3a BBINIOJIHEHHE KAXKIOTr0 M3 JIByX TEOPETHUECKHUX M OJHOTO MPAKTHYECKOIO BONPOCOB OmiieTa M SABISETCA HX
cpennuM apupmerndeckuM. OleHKa 00ydaroIIerocs CKJIaJbIBAaeTCs M3 €ro 3HAHUM M YMEHHH BBIXOJHMTh Ha pa3sIMuHbII
YPOBEHb BOCIIPOMU3BEIICHUS MaTepHaa.

«OTANYHO» CTABUTCS, €CIIM OOYJarOLIHICS TOJIHO, JIOTHYHO, OCO3HAHHO M3JlaraeT MaTepuall, BBIJIENSET TJIaBHOE,
apryMEHTHPYEeT CBOIO TOYKY 3PEHHS Ha Ty WM HHYIO NpoOJeMy, MMeeT CHCTEMHBIC IOJIHBIE 3HAaHUS U yMEHHS IO
cocTtaBieHHOMY Borpocy. CopepxaHHe Bompoca OOy4aroNIMHCsl M3JlaraeT CBS3HO, B KpaTkoil (opme, packpbiBaeT
MOCJIEIOBATENIBHO CYTh U3YUYE€HHOTO MaTepualia, JeMOHCTPUPYS MPOYHOCTh U MPUKIIAJHYIO HAPaBIEHHOCTh MOJYYEHHBIX
3HaHMH M YMEHUH, HE TOIyCKaeT TePMUHOJIOTHYECKUX OMINO0K M ()aKTHIECKUX HETOYHOCTEH.

«Xopomo» CTaBHUTCS, eciau OOyJaromWiCsl 3HAeT MaTepHuaj, CTPOUT OTBET YETKO, JIOTMYHO, YCTAaHABJIMBACT
INPUYUHHO-CIIEJCTBEHHBIE CBS3M B paMKaX JUCLUIUIMHBI, HO JONYyCKAaeT HE3HAUUTENbHbIE HETOUYHOCTU B H3IOXKEHUU
MaTepuaja ¥ TpH JEMOHCTpPAlMM aHAINTHYECKMX YMEHHH. B oTBeTe OTCYTCTBYIOT HE3HAYHTEIBHBIC 3JIEMEHTHI
COJIEpKaHUsI MM NPUCYTCTBYIOT BCe HEOOXOJMMBIE 3JIEMEHTHI COJEpP)KaHMsl, HO JOMYIIEHb HEKOTOPHIE OIMIMOKH, MHOTA
HapyIIanack Mociae 0BaTeIbHOCTD N3TI0KECHHUS.

«Y/0BIETBOPUTENBHO» CTABUTCS, €CIIM O0YYAIOIUICA OPUEHTUPYETCSI B OCHOBHBIX TOHSTHSX, CTPOUT OTBET Ha
PENpOIYKTUBHOM YpPOBHE, HO IPH 3TOM JOITyCKaeT HETOYHOCTH W OMIMOKH B HW3JIOKEHHWH MaTepuania, HyXgaeTrcs B
HaBOJSIINX BOINPOCAX, HE MOXET MPHBECTH NPUMEPHI, JOMYCKaeT OMIMOKM METOIUYECKOro XapakTepa IpH aHalnu3e
JTUAKTHYIECKOT0 MaTepraia M MPOSKTHPOBAHUH PA3INYHBIX BUIOB JIESTCIBHOCTH.

«HeymoBieTBOpUTEJBHO» CTaBUTCS, €CIM OOYyYalOmMiiCS HE OpPHEHTHPYETCS B OCHOBHBIX IOHATHSAX,
JIEMOHCTPHPYET TOBEPXHOCTHBIE 3HAHUS, €CIIH B XOJI€ OTBETa OTCYTCTBYET CAMOCTOSITEJIFHOCTh B M3JIOKEHUH MaTepHaja
7100 3BYYHT OTKA3 J]aTh OTBET, JOIyCKaeT rpyOble OIMOKHY IIPH BHIIOJIHEHUH 3aJaHNi aHAJIMTHYECKOTO XapaKkTepa

Kpurtepuu oneHHBaHHsI YCTHOTO 0TBeTa HA JK3aMeHe

OreHka «5» («oTIUIHOY) COOTBETCTBYET CIIeYIONICH KaueCcTBEHHOU
XapaKTePUCTUKE: «HU3JIOKEHO MPABHJIbHOE MOHMMAaHHWE BOMPOCA M JaH HCYEPIBIBAIOUIMHA HA HEro OTBET, COJCpIKaHHE
PaCKPBITO MOJTHO, MPO(YECCHOHANBEHO, TPAMOTHOY.
BeicTaBnsieTcst CTYICHTY:

- YCBOUBLIEMY B3aUMOCBSA3b OCHOBHBIX MOHITUI JUCHUILIMHBI B HMX 3HAYCHHUM IJIA npno6peTaeM0171 HpO(l)eCCI/II/I,
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NPOSIBUBIIEMY TBOPYECKHE CIOCOOHOCTH B TIOHMMAaHHWHU, HW3JIO0KEHHM M HCIOJIB30BAHUM y4eOHO-TIPOrPaMMHOTO
Mmarepuana;
- OOHapyXWBIIEMy BCECTOPOHHEE CHCTEMAaTHYECKOE 3HAHHE Y4eOHO- MPOTPAMMHOTO MaTepHana, 4YEeTKO U
caMocCTOATEeNHHO (0€3 HaBOSIINX BOIIPOCOB) OTBEYAIOMIEMY Ha BOTIPOC OMIIeTa.
Ouenka «4» («XOpoOII0») COOTBETCTBYET CIEAYIOMEH KAaueCTBEHHON XapaKTEPHCTHKE: «H3I0KEHO MPAaBUIIBHOE
MOHMMaHKHE BOMPOCA, JAHO JOCTATOYHO MOAPOOHOE OMHCAaHHE NMPEIMETa OTBETA, NPUBEACHBI M PACKPHITHI B TE3UCHOU
(hopMe OCHOBHBIEC OHSTHS, OTHOCSIIMECS K IPEAMETY OTBETa, OLIMOOYHBIX MOJI0KEHUN HETY.
BricTaBisieTcs cTyieHTYy:
- OOHapyXHBIIEMY IIOJIHOE 3HaHHE Y4E€OHO-TIPOTPaMMHOTO MaTepuaja, IPaMOTHO M IO CYIIECTBY OTBEHUAIOIIEMYy Ha
BOIIPOC OWIIeTa M HE IOITyCKAIOIIEMY ITPH 3TOM CYIIECTBEHHBIX HETOUHOCTEH;

- TI0Ka3aBIIEMy CHCTEMAaTHYECKMH XapakTep 3HAHUM IO JUCHUIUIMHE M CIIOCOOHOMY K HX CaMOCTOSTEIBHOMY
TIOTIOJTHEHHIO ¥ OOHOBJICHHIO B XOJI€ JAajbHeHIel yueObl U MpohecCHOHATIBHON e TEIbHOCTH.

Onenka «3» («y10BJIETBOPUTEIHLHO0») BEICTABISICTCS CTYCHTY:

- 0OHapy)XMBIIIEMY 3HAaHHE OCHOBHOIO y4eOHO-IIPOrPAMMHOTO MaTepHajia B 00beMe, HEOOXOIMMOM Ui AadbHEUIIICH
yueObl M mpezcTosimied paboThl Mo mnpodeccuu, CHpaBisIONIEMYCs C BBINOJHEHUEM 3aJaHuil, MPEeAyCMOTPEHHBIX
MIPOrpaMMoN;

- JONyCTHBIIEMY HETOYHOCTH B OTBETE M TNPH BBHINOJHEHHM SK3aMEHAIIMOHHBIX 3aJaHUH, HO 00JamalomuMu
HEOOXOIMMBIMH 3HAHUSIMH JIJISL UX YCTPaHEHHS MO/ PYKOBOJICTBOM IPEIOIaBaATEIS.
Onenka «2» («Hey/10BJIETBOPUTEIBHO0») BBICTABIISIETCS CTYACHTY:

- OOHapyXUBIIEMY CyIICCTBEHHBIC TPOOEIBI B 3HAHNSIX OCHOBHOTO Y4eOHO- MPOrpaMMHOTO MaTepHaia, JOMyCTHBIIEMY
NPUHIUIHAIBHBIE OMIHOKHY B BBIIIOTHEHUH IIPELYCMOTPEHHBIX IPOTPaMMOil 3aJaHuH;

- JaBHIEMY OTBCT, KOTOpHﬁ HE COOTBETCTBYCT BOIIPOCY 3K3aMCHALIMOHHOT' O ouera.

IIpu onenke MuCbMEHHBIX PA0OT IPHHUMAIOTCS BO BHUMAHHE CIICAYIONINE KPUTCPUH:
- COOTBETCTBUE COJEpPKaHHs PaOOTHI TeMe;
- TIOJIHOTa OXBaTa BOIIPOCOB, IIPEIYCMOTPCHHBIX 33aHIEM;

- JIOTUYECKasa IOCJIEA0BATCIIBHOCTD H3JI0KCHUA Mmarte€puala, OCHOBAaHHasA Ha
MMPOYHBIX TCOPECTUYCCKUX 3HAHUAX U NIPAKTHUCCKUX YMCHUAX I10 TEME;

- CTCIICHb CAMOCTOATCIBHOCTH IIPU pa3pa60TKe BOIIPOCOB TEMBI;

- T'pPaMOTHOC U3JIOKCHUEC MAaTEpUaa, CO6J'HOI[GHI/IG paBuil O(bOpMJ'ICHI/ISI pa6OTLI.
[TuceMenHas SK3aMeHAIHOHHAS pa60Ta OLICHUBACTCA HA KOTJHYHO)>, CCIIN:

— Tema paboThl pacKpbITa HOJIHOCTBIO U COOTBETCTBYET 33/1aHHIO, BCE Pa3/IeIbl BHIIIOIHEHBI B IOJTHOM 00BEMe.
— Pabora orpakaeT BceCTOpOHHHE IITyOOKHEe 3HAHNUS IPOrPAMMHOT0 MaTepHaia.

— Marepnan M3JI0KEH YETKO, IpaMoOTHO, TI0CIIE/IOBATEIHHO, c IIpUMEHEHHEM
npodeccrnoHaIbHOI TEPMHHOJIOTHH.

— Omnwucanune OpraHu3anuun pa6oqer0 MECTa YETKO COOTBECTCTBYCT TEME pa6OTI>I.
— B zaxmouenun CACIaHbI 000CHOBaHHBIE BBIBOJBI.

— Hznoxenue paboThl rpaMOTHOE, NpaBHia odopMieHus paboTel cobmoaensl. [TnceMeHHas sK3aMeHalmoHHas pabora
OLIEHUBAETCS HA «XOPOIIO0», ECIH:

— Tema paboTHI paCKpHITa ITOJHOCTHIO M COOTBETCTBYET 3aJaHUIO, BCE Pa3/IeIbl BEIMIOIIHEHBI B IIOJIHOM 00BEMe.
— Pabota oTpaxaeT noJIHBIE 3HAHNS IPOTPAMMHOTO MaTepHaa.

— HmeroTcst HE3HAUUTENbHBIE 3aMEUYaHMsl 110 JIOTHUECKOM MOCIIEN0BATEIbHOCTU U3JI0KEHUS U COAECPKAHUIO MaTepuaa,
10 TIPUMEHEHHIO MPO(HECCHOHATFHON TEPMHUHOJIOTHH.

— Omnucanue OpraHm3anuun pa6oqer0 MECTa JJaHO B O606IIIGHHOM BUAC, HEAOCTATOYHO OTpaKacT TpC6OBaHI/IH K
HU3IroTOBJICHUIO H3,H€J'IPIﬁ 10 TEMC pa60TLI.

— B 3axmrouennu cuenanbl 000CHOBAHHBIE BHIBOIEI.

— HMeroTcs He3HAYHTEIbHEIC 3aMEUYaHHMSI 110 T'paMOTHOCTHU HU3JIOKCHUS MaTCpHraia U OQ)OpMHeHI/IIO pa6OTLI.

ITucemennas OK3aMCHAIIlMOHHAas pa60Ta OIICHMUBACTCA HA «YAOBJIETBOPUTEJIbHO», CCIIN:

— Tema paboTHI COOTBETCTBYET 3aJaHHIO, HO PACKPbITA HEIOCTATOYHO.
— Pabota oTpaxaeT He0OX0AMMbIE MUHUMAITBHBIC 3HAHKS IPOTPAMMHOTO MaTepHara.

— HmeroTcs 3ameyaHms 10 JTOTHYECKON MOCIIEI0BATEILHOCTH U3JIOKESHUS 1
COACPIKAaHUIO MaTE€pHraja, ciabo npUMCHCHA HpO(I)eCCI/IOHaJ'ILHaH TCPMUHOJIOT'UA.

— B3akmoueHnu He CACIaHbL 000CHOBaHHbBIE BbIBObI.
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— HMeroTcs 3HaYMTENIBHBIE 3aMEYaHUS 110 TPAMOTHOCTH U3JIOKEHHUST MaTepHraia 1 0popMIICHHIO paboThI.
[TuceMeHHas sK3aMeHanMOHHas paboTa OICHUBAETCS HA «HEYI0BJIeTBOPUTEIBHOY», CCIIH:

— Tema paboTsl He COOTBETCTBYET 33aHHIO, MM PACKPBITA YACTHIHO.

— Crpykrypa paboThI HE BbIJIepKaHa, OTCYTCTBYET HECKOJIBKO pa3/IesIoB.

— Pabora oTpaxaeT 3HaHMS MaTepHaIa Ha ypoOBHE HIKE MHHUMAJIBHBIX TPEOOBAHUH MPOrpaMMBI.

—  HNwmerotes 3HAYUTEIbHBIC 3aMeYaHusl MO  TOCJEA0BATENFHOCTH H3JIOKEHHS U COMCPIKAHHUIO
MarepHaa.

—  Hmetorcs rpy0Obie HapymieHHus B 0hOpMIICHUH pabOTHL

Ecau palota comep:kuT psiA 3aAaHMii, CJI0KHOCTH BBINMOJHEHUS] Ka’KAOT0 OLEHUBaeTcss 0aljJaMH, TO MOXKHO
HCIO0JIB30BATh CJIeIYIOIYIO0 IIKATY OLEHKH:

— 100 — 85 6anmoB — OTIHYHO
— 84 —70 6annoB — X0OpOoIIO
—  69-50 6annoB — yIOBIETBOPUTEIIHLHO

—  menee 50 6a/T0B — HEYTOBICTBOPUTEIILHO

5. [lepeyenb MaTepuajioB, 000pPyA0BaHUS U HH(POPMAIIMOHHBIX HCTOYHHKOB

5.1. Jlurepatypa
OCHOBHBIE UCTOUYHUKU:

1. Xumusa 10 knacc. 'abpuensan O.C., Octpoymon WU.I'., CnagkoB C.A.,. M: [Ipocsemienne,2022.-128c.
2. Xumust 11 wnacc. Tabpuensn O.C., OctpoymoB W.I'., CmamkoB C.A.,. M: Ilpocsemenue,
[Tpocsemenne,2022.-127c¢.

3. Xwumms. 10 xmace. Yraoyonéuuseiii ypoBensb : yueOHHK/ B.B. Epemun, H.E. Ky3pmenko, B.W.
Tepenun, A.A. Ipo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.: Tlpocsemienue, 2022. — 446, [2]
C.: L.

4. Xumusa. 11 xmacc. VYraoyOonénueli ypoBenb : yueOHMK/ B.B. Epemun, H.E. Ky3pmenko,
A.A. llpo3nos, B.B. JIynun; nmox pen. B.B. Jlyauna. — M.: Ilpocsemenne, 2022. — 478, [2] c.: ui.

JlomonHUTETbHBIE HICTOYHHUKH:

1. Audunorenosa, 1. B. Xumusi: y4yeOHUK U MPAKTUKYM JUISl CPEAHEr0 Mpo(eCcCUOHATBLHOTO
obOpazoBanus / U. B. Audunorenosa, A. B. babkos, B. A. TlonkoB. — 2-e u3a., UChp. U A0N. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

2. lleromuxuna, H. A. OO6mas xumus: ydeOuuk mns CIIO / H. A. lleronmxuna, JI. B.
Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

3. Huxonbsckuii, A. b. Xumus: ydeOHUK U MPAKTUKYM 7Sl CPEAHETO MPOPECCHOHATHHOTO
obopazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ m3a., mepepadb. u jgom. — Mocksa:
N3 narensctBo FOpaiit, 2022. — 507 c.

4. Xumus: yuyeOHUK JUIsi cpenHero npodeccuoHanpHoro oopasosanus / 10. A. JleGenes, I'. H.
®daneeB, A. M. l'onyGes, B. H. IllanoBan; mon ob6mei penakuueit I'. H. daneeBa. — 2-e u3m.,
nepepad. u gon. — Mocksa: UznarensctBo FOpaiit, 2022. — 431 c.

5. Xumus. YrinyOnenusiid ypoenb. 10—11 knaccesl: pabouast nporpamma k naun Y MK B.B.
Jlynuna: y4eOHO-METOINYECKOE nocobue / B.B. Epemumn,
A.A. [Ipoznos, U.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.

6. Meroguueckoe mocobme k yueObnmky B. B. Epemumna, H. E. Ky3bemenko,
B.U. Tepenuna, A. A. JIpo3noBa u ap. «Xumus. YriayoneHHblil yposenby». 10 kiacc / B. B. Epemun,
AA. Hpo310B, n.B. Epemuna, B. . MaxoHunHa,
0. 10. Cumonosa, 3.10. Kepumos. — M.: [Ipoda, 2018. — 339 c. : un.
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7. Meromuueckoe mocobue k yueOHuky B. B. Epemuna, H. E. Ky3smenko, A. A. Jlpo3nosa u
np. «Xumus. YrnyosneHHblld ypoBeHby. 11 kimace / B. B. Epemun, A.A. JIpo3nos, U.B. Epemuna, H.B.
Bonxora, H.B. ®upcrora, 3.10. Kepumos. — M.: [Ipoda, 2018. — 423 c. : u

8. T'ycema, E. B. Xumus mnsa CIIO: yueOHo-MeToamueckoe mocodue / E. B. I'ycera, M. P.
3uranmmna, J[. Y. KynukoBa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
Texcr:  osmektponnbii  //  Jlamp @ snmekTpoHHO-OMOmmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/196096 (nata obpamenus: 14.10.2022). — Pexum gocTyma: ajisi aBTOpH3.
M0JIb30BaTENEH.

9.  UYepnwuxosa, H. FO. Xumus B JOCTYIHOM H3JI0KEHUU: yueObHoe mocodue mist cro / H. FO.
YepuukoBa. — 2-¢ usg., crep. — Cankr-IletepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Tekcr: onextpoHHbI // Jlanb: »nekTpoHHO-OMOnmoreynas cucrema. — URL:
https://e.lanbook.com/book/195532 (nmata obpamenus: 14.10.2022). — Pexxum gocryna: 1y aBTOPHU3.
II0JIB30BAaTENEH.

10. [leBuuusina, JI. B. Xumus: yueOnoe nocodue / JI. B. IlleBuunpina, A. . AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Tekcr: snexTponHslii // Jlans:
3NeKTpoHHO-0nbmuoreynast cuctema. — URL: https://e.lanbook.com/book/118505 (nata obparienus:
14.10.2022). — Pexxum qoCTyna: AJsl aBTOPH3. TOJIb30BaTENICH.

11. bawunos, JI. H. Xumus: yyeOnuk ans CIIO / JI. H. bnunos, U. JI. Ilepdunora, T. B.
CoxkonoBa. — 2-e usf., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260 ¢. — ISBN 978-5-8114-7904
7. — Texkcr: oanextponHslid // JlaHb: 2JeKTpoHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/167183 (nara obpamenus: 14.10.2022). — Pexxum octyma: Uist aBTOPH3.
MI0JIb30BATEICH.

12. Ta6puensu, O. C., JleicoBa, I'. I'. Xumwusi: kHHTa JUIsI TIperoAaBarelis: ydel.-MeTo.
nocooue. — M. Axkanemus, 2012. - 332 c.

13. YepnmxoBa H. 0., MemepskoBa E. B. Pemaem 3amaun mo XMMHH CaMOCTOSITENBHO:
yuebHoe nocobue / H. FO. Uepnukosa, E. B. MemepsikoBa — Canxt-IletepOypr: Jlans, 2022. — 328
c.

14. Pe3nukoB B. A. COOpHHMK ymnpa)kHEHMH M 3aJa4 MO OpPraHUYECKOM XMMHUHU: ydeOHOe
nocobue / B.A. PesnukoB — Cankrt-IletepOypr: Jlans, 2021. — 226 c.

15. Kanycruna A. A., Xansuerko U. T'., JIu6anor B. B. O6mas u HeopraHudeckas XuUMHUsI.
[Tpaktukym / A. A. Kanycrtuna, U. I'. Xansuenko, B.B. JIu6anoB— Cankr-IlerepOypr: Jlans, 2020.
— 152 c.

16. Ta6puensn O.C. Xumus: yued. i crya. npod. yueb. 3asenenuii / O.C. I'abpuensn, U.I.
OctpoymoB. — M., 2016.- 256 c.

17. Tabpuensn O.C. Xumus st npodeccuid U CHenuanbHOCTEH TEXHUYECKOTO MpOGuUIIs:
y4eOHHK IS CTYII. yUpexaeHui cpen. mpod. odpazosanus / O.C. I'abpuensn, U.I'. Octpoymon. — 4-
e u3f., crep. — M. : U3natenbckuil neHTp «Akagemus», 2017. — 272 c.

5.2. MuTepHeT pecypchl

1. hvsh.ru— Xypuan «Xumust B mKoe.

2. https://postnauka.ru/themes/chemistry — nekumu no xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)
Hayuno-monymnsipHblii mpoekT «DneMeHThl Oonblio Hayku» (Qu3uKa, XUMHsS, MaTeMaTuKa,
aCTPOHOMHS, HAYKH O ’KM3HH, Hayku o0 3emiie). HoBocTH HaykH, KHUTH, HAYYHO-TIONYJISIPHBIE CTaTbH,
JIEKIUH, SHUUKIIOTIETUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)
Caiit HayuHO-nIonyJIsIpHOTO XypHaia «[lortenuuan». XKypnan nsnaércs ¢ 2005 r., ¢ 2011 r. — paznen

«XHUMUS».
4. http://gotourl.ru/4785 (http://www.hij.ru/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785

CaiiT HayYyHO-TIOIYJISIPHOTO JKypHajia « XUMHUA U ku3Hby. JXKypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITass 37eKTpoHHAs Oubnmoreka xumuyeckoro moptana «Chemnet», comepxuT ydeOHbIE U
nH(OPMallMOHHBIE MaTepUaibl JJIS IIKOJBHUKOB M yuHTenedl. B Hell MOXHO HallTH y4eOHUKH MO
o011ell 1 HEOPraHMYECKOW XMMUM, OPTaHUYECKOW XUMHUHU, MYJIbTUMEIMaMaTepUualbl, a TaKXKe 3aJa4l
XUMHUYECKHUX OJUMITHAJ C PELICHUSIMHU, 3a/1a4l BCTYIUTEIbHBIX SK3aMEHOB ISl a0UTYPUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)
Nudopmanmonnsie Marepwanbl 00 onumnuanax: MOCKOBCKOW TropoJckoi, Bcepoccuiickoid,
MenneneeBckoil, MexayHapoanoi. IlpuBeneHbl 3agaun TEOPETHYECKUX M AKCIEPUMEHTAIbHBIX
TYpOB, OJPOOHBIE PEUICHUS, CIIUCKU U PoTorpaduu modeuTeeH.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
CucremMa JUCTaHIMOHHOTO OOYYeHMs, HampaBieHHAas B TEPBYIO O4Yepelb Ha TMOATOTOBKY K
OJIUMIIMA/AM BCEX YPOBHEH — OT IIKOJBHBIX 10 MexayHapoaHoi. CalT COIEpKUT OrpOMHOE
KOJIMYECTBO 3a/1ay, CTPYNIUPOBAHHBIX KaK MO TeMaM, Tak U Mo onumnuangam. [Io BceM OCHOBHBIM
paszienaM XUMUU TPUBEAEH TEOPETUUCCKUN MaTepuall U pa3o0paHbl pEIICHUs] TUIIOBBIX 3a/1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
[Topran no HanoTexHojorusiM. OCHOBHAs 11eb — Pa3BUTHE 00pa30BaHUs B 00JACTH HAHOTEXHOJIOTUN
Y TIOITOTOBKA K MHTEPHET-OJIMMITHA/IE 110 HAHOTEXHOJIOTHSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBounas uHdOpMaius 0 XMMHYECKHUX HJIEMEHTaX M HUX CBOWMCTBaxX (Ha aHIJIMMCKOM
SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)
PyccKOA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX JIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexomMmepueckuil caliT oHJIaliH-00pa3oBaHMs, COAEPKUT MHOTO MHTEPECHBIX 00pa30BaTENbHBIX
KYpCOB U BUACOJIEKIUI /1715 IIKOJIBbHUKOB, CTY/IEHTOB U yuuTesei. ECTh HECKOJBbKO KypCOB 110 XUMHH.
12. http://gotourl.ru/4800 (https://www.cas.org/)
Caiit Chemical AbstractService — caMblii aBTOPUTETHBI B MHpEe XUMHUHU HH(OPMAIIMOHHBIN
MHTEpHET-pecypc (CalT IIaTHBIN).
13. http://www.organic-chemistry.org/
[Topran no opraHn4ecKOM XMMHUH Ha AHTJIMHCKOM SI3BIKE.
14. http://www.xumuk.ru
CaliT 0 XMMHUM: KJIaCCHYECKHE YYEOHMKH, CIPAaBOUYHUKH, SHIMKIONEIUHU, MOUCK OPraHUYECKUX M
HEOPraHWYECKUX PEaKIUi, COCTaBICHUE YPABHEHHUM pEaKIUil.
15. http://orgchemlab.com/
CaiiT, noCBAIEHHBIHN MPaKTUYECKON paboTe B 1a00paTOpUH.

5.3 O6opynoBanue
MarepuajibHO-TeXHUYeCKoe o0ecreyeHue 3aHA Tl
Habops! mapoctepkHEBBIX MOJIENEH MOJIEKYIT
Mopenu KpUCTAITMYECKUX PEIIETOK
Konnexkunu npocTsix U CI0KHBIX BEUIECTB U KOJUIEKIIUU TTOJIMMEPOB
Komnnexuust ropHBIX TOPOJT 1 MUHEPAIOB
Tabmuma JI.1. Menaeneesa
Komnerotep
MynbTHMeAHAa-TIPOEKTOP C SIKPAHOM
Men3ypku
. IInnerku-xanenbHULBLI
10. Mukpockorn
11. CrexnsiHHBIE TAIOYKU

CoNoaRLNE
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12. CrexnsiHHBIE TPOOUPKU

13. Ctynku ¢ mecTuKomM

14. ®apdopossie amku

15. Pe3unoBbIC MPpOOKHU

16. [IpombIBanIKH

17. BOpoHKH CTEKIISTHHBIC

18. ITatuBsl A1 TPOOHPOK

19. ®unbsTpoBanbHas Oymara
20. CnupTOBBIE TOPENKU

21. JlTabopaTopHbIE IITATUBBI
22. Jlepxarenu i IpoOUpOK
23. I1uHieTs!

24. MepHble TpOOHpKU

25. MepHbIe KOJIObI

26. YHUBEpCaIbHBII HHAUKATOP
27. CKIISTHKY TSl XpaHCHHS PEaKTHBOB
28. Konnueckue KoJobl

29. Bara, mapms
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