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1. MACHHOPT KOMIUVIEKTA KOHTPOJIbBHO-OHEHOYHBIX CPEJICTB
1.1. O6sacTh NpUMEHEeHNsI KOHTPOJIbHO-0LEHOYHBIX cpeacTB (rajee — KOC)

KOC yuebnoit mucummumnasl OY]J[. 07 Xumus SBIsSETCS YacTbi0O OCHOBHOM 00pa3oBaTeIbHON
nporpammel B cooTtBeTcTBUM ¢ PI'OC CIIO 13.02.02 TemnocHaOXeHHE U TEIUIOTEXHUYECKOE
obopynosanue (TT - 11).

KOC mnpenna3znadeHsl Uil OLIEHKH JOCTHKEHHH 3alljIaHUPOBAHHBIX PE3yJIbTaTOB MO y4eOHOM
JUCIUILIMHE B TPOIECCE TEKYIIETO U PYOS)KHOTO KOHTPOJISL, TPOMEKYTOUHOM aTTeCTaI|H.

KOC paspabotanst B coorBerctBru ¢ @PI'OC COO, ®I'OC CIIO no npodeccun CIIO 13.02.02
TemnocHaOxeHre W TEIIOTEXHUYECKOE O0OpyIOBaHUE, MPUMEPHON W paboueil mnporpamMmamu

yueOnoi qucrurinael OY J1.07 Xumus.

1.2. H.TIaHI/IpyeMbIe pe3yJabTaThbl 0OCBOCHUA TUCHHUIIJINHBI:

Kon

OK

YMmenns

3Hanud

OK 01.

Bribupats ciocoOs
peleHHs 3a1a4
npoQeCcCuOHAIbHON
JeSITeIIbHOCTH
MMPUMCHHUTCIIBHO K
pa3JInYHBIM
KOHTEKCTaM;

OK 04.
OddexTuBHO
B3aMMO/IEHICTBOBATh
u paboTaTh B
KOJIJIEKTHBE U
KOMaH/1e

VY 1. Ha3pIBaTh: U3YYEHHBIE BEILIECTBA 110
TPUBHAIIBHOM WJIM MEXKIYHAPOIHON
HOMEHKJIaType

VY 2.onpenensrs: BaJICHTHOCTb U CTENIEHb
OKHUCJICHUSI XUMUYECKUX 3JIEMEHTOB, TUII
XUMHUYECKOH CBSA3U B COCIMHEHMSX, 3aps
MOHA, XapaKTep Cpelibl B BOJHBIX PaCTBOPAX
HEOPraHUYECKUX U OPraHUYECKUX
COEIMHEHUH, OKUCIIUTEID U
BOCCTAHOBUTEJb, IPUHAIICKHOCTD BEILIECTB
K pa3HbIM KJIaCCaM HEOPTaHUYECKUX U
OPraHNYeCKUX COCTUHEHUHN

VY 3. xapakTepu30BaTh: 3JIEMEHThI MAJIbIX
IIEPUOJIOB I10 UX IMOJIOKEHUIO B
[Tepuoanueckon cucreme .M.
Memnpeneena; o01I1ie XUMUYECKHE CBONCTBA
METaJUIOB, HEMETAJIIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX U OPraHUYECKHUX
COCIMHEHMI; CTPOCHUE U XUMUYECKUE
CBOMCTBA N3yYEHHBIX HEOPTAHUYECKUX U
OpPraHUYECKUX COCIUHEHUN

VY 4. 00BICHATH: 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHMUS,
MPUPOAY XUMUYECKOU CBSA3U (MOHHOM
KOBAJIEHTHOW, METAJNINYECKOU U
BOJIOPOJIHOM ), 3aBUCUMOCTb CKOPOCTH
XUMUYECKON PEAKLIUU U ITOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHUS OT PA3ITHMYHBIX
¢bakTopoB

VY 5. BBINONHAT XUMUYECKUI IKCIIEPUMEHT:
I10 TIOJIYYEHUIO U PACIIO3HABAHUIO
BAKHEUIIINX HEOPTraHUYECKUX U
OpPraHUYECKUX COCIUHEHUN

VY 6.cBA3BIBATH: M3YUYEHHBIN MaTEepHal CO
cBOEH MpodecCHOHANBHOM JesITeTbHOCTHIO
VY 7.pemaTh: pacyeTHbIE 3a1a4H 110
XUMHYECKUM (OpMyIiaM U ypaBHEHUSIM

3 1.BaxkHelIIMEe XUMUYECKUE
MOHSITUS: U30TOIBI, ATOMHBIE
opOuTaNu, aTIOTPONUs,
WU30MEpHsi, TOMOJIOTHS,
3JEKTPOOTPULATENBHOCTbD,
BaJICHTHOCTb, CTETICHb
OKHUCJICHUS, TUIIBI XUMHUYECKUX
CBSI3€H, HOHBI, BEIISCTBA
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS,
MOJISIpHAsI KOHIIEHTPALIHS
pacTBopa, CUIBHBIC U ClIa0bIe
3JEKTPOJIUTHI, TUAPOIIU3,
TEIUIOBOM 3P PEeKT peakuuu

3 2.0CHOBHBIE 3aKOHBI XUMHUU:
COXpaHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa BEIIECTB,
[Iepnonnueckuit 3akon /.M.
Menneneesa

3 3.0CHOBHBIE TEOPUHU XUMUU:
CTPOEHHUSI aTOMa, XUMUYECKOI
CBS3H, JJIEKTPOIUTUIECKOMN
JUCCOIMAIUH, 5 CTPYKTYPHOTO
CTPOCHUS OPTAHHUUECKUX
COCIMHEHU N

3 4.Baxwueriue BeniecTna u
MaTepuaibl: BaKHEHUIINe
METaJUThl U CIUJIaBBI; CEpHasl,
COJIIHAsl, A30THAsI M YKCYCHast
KHUCJIOTHI; OJJarOPO/THBIC Ta3Hl,
BOJIOPOJ, KUCIOPO/I, TAJIOT€HBI,
LIEJIOYHBIE
METaJUIbl;0CHOBHBIE,
KHUCJIOTHBIE 1 aM(OTEpPHBIE
OKCHUJIbI U TUJPOKCHUIBI,
LIEJI0YH, YIJIEKUCIBIA U
YTapHBIi ra3bl, CEPHUCTBIN ras,
aMMMaK, BOJia, MPUPOIHBIN
ra3, MeTaH, 3TaH, STUJIEH,
alEeTUIIEH, XJIOpU HaTPHs,
KapOOHAT M rUIpoKapOoHAT




HaTpus, KapOoHaT u pocat
KaJblys, O€H30JI, METAHOJ U
3TaHOJI, CIIOKHBIE (PUPHI,
YKHPBI, MbLTa, MOHOCAXaPH/IbI
(rmroko3a), nucaxapuabl
(caxapo3a), mojmcaxapuibl

(KpaxMai U LeII103a),
aQHWIMH, aMHHOKHCIIOTHI,
O€JIKHU, NCKYCCTBEHHBIC
CHHTETUYECKHE BOJIOKHA,
Kay4yKH, IJ1aCTMACChI

1.3. KoHTpoJIb ¥ OlleHKa pe3y/IbTATOB OCBOCHHS YUeOHOH TUCIHHUILIMHBI

Pe3yabTarnl 00yyeHus

MeToabI OIIeHKH

V¥ 1. Ha3pIBaTh: U3yYEHHBIE BELIECTBA 110 TPUBUAIBHOU
WIM MEXAYHapOAHON HOMEHKJIaType

OneHka 1edTeIbHOCTH BO BpeMs
IpakTU4yecKoro 3aHsaTus. OueHka
TECTOBBIX 3aJaHUMN.

VY 2.ompeaensTs: BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHUX HJIEMEHTOB, TUII XUMUYECKON CBSI3U B
COEIMHEHUSIX, 3aps]] MOHA, XapaKTep CPe/Ibl B BOAHBIX
pacTBOpax HEOPraHUUECKUX U OPTaHUYECKHUX
COEIMHEHU, OKUCIUTENh U BOCCTAHOBHUTETD,
MIPUHAJICKHOCTh BEIIECTB K Pa3HBIM KJIaccaM
HEOPraHMYECKUX U OPraHNYECKHUX COCIMHEHMI

O1eHka TeCTOBBIX 3aaHnii. OneHka
MMUCbMEHHBIX PadoT.

V 3. XxapakTepu30BaTh: 3JI€MEHTBI MAJIbIX IEPHOAOB 110
UX noJjoxeHuto B Ilepuonnueckon cucreme .M.
MeneneeBa; 001IMe XUMHUECKUE CBOICTBA
METAJUIOB, HEMETAJNIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPTaHUYECKUX COCIUHEHUI;
CTPOCHUC N XUMHUYCCKUC CBOMCTBA HN3YUCHHBIX
HEOPraHMYECKUX M OPraHMYECKUX COCIUHEHUM

Ouenka yctHoro oreta. OnieHKa
TeCTOBEIX 3amaHuil. OreHKa
MUCBMEHHBIX PadoT.

V 4. 00BICHSITE: 3aBUCHMOCTE CBOMCTB BEIIECTB OT HX
COCTaBa U CTPOCHMS, MPUPOAY XUMHUUECKOH CBSI3U
(MOHHOM KOBAJIGHTHOM, METAJITUYECKOMN 1
BOJIOPOJIHOI ), 3aBUCUMOCTH CKOPOCTH XUMUYECKON
PEaKIUHU U TIOJI0KEHIE XUMUIECKOTO PABHOBECHS OT
pa3aNuHbIX (aKTOPOB

Orenka yctHoro oreta. OrieHKa
TeCTOBBIX 3aaHui. O1ieHKa
MACbMEHHBIX PaloT.

V' 5. BBINOJIHATE XUMUYECKNUN IKCIIEPUMEHT: 110
MIOJIYYEHUIO U PACIIO3HABAHUIO BAXKHEHIINX
HEOPraHWYECKUX U OPraHUYECKUX COCTMHEHNUN

OreHKa eaTeIbHOCTH BO BpEMS
MPAKTUIECKOTO 3aHSTUS

V¥ 6.cBA3BIBaTH: U3yYEHHBIN MaTepUal CO CBOEH
poeCCHOHAIBHON JeSTEHPHOCTHIO

OneHka BBINOIHEHUS
CaMOCTOSITENIbHOM paboThI

V 7.pemaTh: pacueTHbIE 3a4a41 IO XUMUYECKUM
dbopMynaM U ypaBHEHHSIM

OneHka NTUCbMEHHBIX paboT

3 1.BaxHEUIINE XUMHUYISCKHUE TTOHITHS: H30TOIIbI,
ATOMHBIE OpOUTATH, AJUTOTPOTIHSI, U30MEPHSI,
TOMOJIOTHSL, JIEKTPOOTPULIATEIbHOCTh, BAJICHTHOCTb,
CTEIIEHb OKHUCIICHUS, TUIIBI XUMUUYECKUX CBSA3EH, NOHBI,
BEIIIECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS, MOJIIPHASI KOHLIEHTPALUs pacTBOpa,
CUJIbHBIC M CJTA0BIC JICKTPOJIUTHI, TUIPOJIU3,
TETIOBON 3P PEeKT peakuuu

Ouenka yctHoro orseta. OeHka
TECTOBBIX 3aAaHuil. O1eHKa
MACbMEHHBIX PaboT

3 2.0CHOBHBIE 3aKOHBI XUMHU: COXPAHEHHUSI MACChI

Ouenka yctHoro orseta. OleHka




BELIECTB, [IOCTOSIHCTBA COCTAaBa BELIECTB, MUCHEMEHHBIX padoT.
ITepuonnueckuii 3akon [[.M1. MenneneeBa

3 3.0CHOBHBIE TEOPUU XUMUU: CTPOEHUS aTOMa,
XUMHYECKON CBSI3H, JIEKTPOJIUTHUECKON
JUCCOLUAIINY, 5 CTPYKTYPHOT'O CTPOEHUS
OpPraHUYECKUX COCAMHEHUN

3 4.BaxxHelilue BEIIECTBAa U MaTepUallbl: Ba)KHEUIINE
METaJlJIbl U CIIaBbl; CepHasi, COJIsTHAs, a30THAs U
YKCYCHast KHCIIOTBI; OJIarOpOAHbIE ra3bl, BOJOPO/I,
KHUCIIOPO/I, TaJIOTEHBI, IIeJI0YHbIE METAIIJIbI;0CHOBHBIE,
KHCJIOTHBIE U aM(OTEPHBIE OKCUJIBI U THAPOKCU/IBI,
1IEJI0YH, YIJICKUCIIBINA U YTapHbBINA ra3bl, CEPHUCTHII
ra3, aMMHaK, BoJa, IPUPOAHBIN T'a3, METaH, 3TaH,
STUJIEH, alleTUJICH, XJIOPHU]I HAaTpUs, KapOoHaT U
rupokapOoHaT HaTpHs, KapOoHaT U pocdar KaabIus,
O€H30J1, METAHOJI U ATAHOJI, CIIOKHBIE IPUPBI, KUPHI,
MBbLIa, MOHOCAaXapu sl (TJIFOK03a), AUCaXapuIbl
(caxapo3sa), moaucaxapuibl (KpaxMall U IeJUII0II03a),
AQHWIMH, aMUHOKHCIIOTBI, O€JIKH, UICKYCCTBEHHBIE U
CUHTETHUYECKHE BOJIOKHA, KAyYyKH, IIIACTMACCHI

Onuenka yctHoro oreta. O1ieHKa
TECTOBLIX 3amauui. OeHKa
MUCHEMEHHBIX padoT.

OneHka 1edTeIbHOCTH BO BpeMs
NPAaKTHYECKOTO 3aHATHS, OL[CHKA
MUCHEMEHHBIX PadoT.

2. ®OPMBI KOHTPOJISI U OLIEHKUA OCBOEHMU S YYEBHOM U CLHMIIJIMHBI
10 TEMAM (PA3IEJIAM)

[IpeameToM OLIEHKH CIIyXaT JMYHOCTHBIC, METANpPEIMETHbIE M NPEIAMETHbIE PE3yJbTaThbl
OCBOEHHUSI Y4YEOHOM IMCUUIUIMHBI, MPEIyCMOTPEHHbIE NPUMEPHON MPOrpaMMO IO JHUCLUUIUIMHE
buoonrus u HanpaBieHHbIe HA GOPMUPOBAHUE OOIINX KOMIETEHIIUH.

Texyuuit KOHTPOJIb MPOBOJUTCS C LIE€TIbI0 0OBEKTUBHOMN OLIEHKH KaueCTBAa OCBOEHHUS ITPOTPAMMBI
y4eOHON NUCHMIIMHBI, a TaKKe CTHUMYJIHPOBAaHUS Y4eOHOH pPabOThl CTYJEHTOB, MOHHTOPHHIA
pe3ynbTaToB 00pa30oBaTENIbHON JESTENbHOCTH, IMOATOTOBKM K IPOMEXKYTOYHOM aTTeCTallud MU
o0ecreyeHnss MaKCUMalIbHOU 3 (PEKTUBHOCTH 00pa30BaTEILHOTO MpoLecca.

Texymuii KOHTPOJIb MPOBOAMUTCS IPENOJaBaTe]eM Ha JOOOM M3 BHUJOB Y4YEOHBIX 3aHATHUH.
@opMbI TEKyLIero KOHTpOs (MpoBepoyHas paboTa, TECTUPOBAHUE, ONPOC, BHIMOJIHEHUE U 3alIUTa
MPAKTUYECKUX padoT, BBINOJIHEHUE pedepaToB (JOKIJIAI0B), IOArOTOBKA MpPE3eHTALN, HAOI0IeHne
3a JeSTEeIbHOCThIO O0YYAIOUMXCs U T.J.) BBIOMPAIOTCS MpenojaBaTeieM, UCX0As U3 METOAMYECKOU
11E€JIECO00Pa3HOCTH.

PyGexxHbIif KOHTPOJIb SIBJISIETCSI KOHTPOJIBHOW TOYKOW MO 3aBEPIICHHUIO OTIENBHOTO paszzesna
yueOHOW aucuUIInHBL. POopMbl pPYOEKHOrO KOHTpOJs (KOHTpOJbHas paboTa, KOHTPOJIBbHOE
TECTUPOBAaHUE, BBHINOJIHEHUE MPOEKTA) BBIOMPAIOTCS MpernojaBaTeleM, HCXOJsi U3 METOAMYECKOU
11€JIECO00Pa3HOCTH.

[IpoMexyTouHast aTTecTalys CTYACHTOB [0 YYeOHOH TUCIUIUIMHE (9K3aMEH) OCYLICCTBIISIETCS B
pamMKax pyOEKHOTO KOHTpPOJS (CEeMECTPOBBIC HCHIBITAHWS) W MO 3aBEPIICHUU W3y4YEHUsS ITaHHOU
JUCLUIUINHBL, TO3BOJIET ONPEAEIUTh KAYECTBO U YPOBEHD €€ OCBOEHHUS.

KoHTpOoJIb M 0O11eHKa 0CBOeHUsI Y4eOHOM IMCIUIUIMHBI 110 TeMaM (pa3ieam)

@DOopMBI U METOBI KOHTPOJIS
HanMeHOBaHYe Texymuit KOHTPOJIb PyOexxHbIi KOHTPOIIB IIpomexxyrounast
JUIAKTUYECKON arrecTanms
€UHULIBI ®opma ®opma Tposepsie ®opma | [Iposepsiem
KOHTPOJIA  [[TpoBepsieMble| KOHTPOJIS MBIe KOHTPOJIS BIC
OK;V,3 OK;V,3 OK;V,3
Pasznen 1 TeopeTrnyeckne 0CHOBbI XUMHU




Tema 1.1 Yemmuwiti onpoc V1, V2,V 7,
CtpoeHne aToMOB No | 31,32,34 — —
Tema 1.2 Ilpakmuueckoe V2, V3,
[lepuoanueckuit 3anamue 31, 33,
3aKOH U OKlI, OK4
[lepuonuueckas - _ —
cucrema /(.M.
Menpeneena
Pasjnen 2 Xumudeckne peakiun
Tema 2.1 Ilpaxmuueckoe V4
XUMHUYECKHE 3anamue 33, 34 — —
peakimn
Tema 2.2 Jlabopamopnoe V4, V7
Crtpoenue 3auamue 33, 34
BEIIECTBA. - -
MHuoroo6pasue
KonTpoub no Konmponvh
pazneay - - as paboma
We [

Pasjnen 3. Heoprannueckas xummsi
Tema 3.1 V4, Y6, VY7

Knaccudukanms, 3.1, 34, 35

HOMEHKJIaTypa 1 3

CTpPOEHHUE -
neopranuueckux | [Ipakmuueckoe
BEILIECTB 3arAmue
Tema 3.2 V4,¥6, V7
dusuko- 3.1, 34, 35
XUMUYECKUE _ -
CBOICTBA
[ Ipaxmuueckoe
HEOPraHUYeCKUX
o 3anamue
KoHTpojb mo Konmponwvn \OKI, V2, V3
pazaeiy - - as paboma |31, 32
We 2

Pasnen 4. Teopernueckue 0CHOBbI OPraHMYeCKON XUMUM
Tema 4.1 Vi, V2, V7

Knaccudukanus, 32, 33, 35

CTPOCHUE U [ Ipakmuueckoe
HOMEHKJIATypa  [3aHamue

Tema 4.2 Il Ipakmuuecrxoe V1, V3, V7

YraeBogoponbl |[zaxsmue 32, 33, 35
Tema 4.3 Yemmuwiii onpoc V1, V3,
Kucnoponconepika 32, 35
1€ OpPraHNYEeCKue
COCIMHECHHUS
Tema 4.4. Yemmuwiii onpoc V1, V2, V7
A30TCoJieprKalue
OpraHuyecKue

COCIMHCHUA




KonTpoJsb no \Kormponvh

pazaeiry - - as paboma — —
WNe 3
Pasnen 5. BeicokoMoJIeKy A pHbIe COeUHEHUS
Tema 5.1
Ornenka
Paznoobpaszue
pedepaTHBHBIX _ _ _
BBICOKOMOJIEKYJISIPH . - -
coo0IIeHu

BIX COCTUHEHUN

Pa3gena 6. XuMusd 4 ;KU3HL

Tema 6.1 Xumus B

[IpaxkTrueckue

OBITY H

. |3aHATHS, 3alIUTA _ _ _
[TPOU3BOJICTBEHHOM . - -

KeicoB

NEATEIbHOCTH
IIpoMeskyTOUHAaA V[ug. V57
aTrrecTaums - - — — 3auem

31,45

3. KOHTPOJIbBHO-OIIEHOYHBIE CPEACTBA JJIAA TIPOBEJAEHUS
TEKYIIEI'O KOHTPOJIA

Ycrublii onpoc Ne 1 «OcHoBbl xuMun. CTpoenue aromay (tema 1.1)

1.YTo sABIISIETCS MPEIMETOM U3YUEHUS XUMUU?

2.Kakwue yacTuiibl Ha3bIBAIOT aTOMBI M MOJIEKYJIbI?

3.0xapakrtepusyiite sBneHus amtorponuu. Kakre GpakTopsl ero BbI3bIBAIOT.

4.Kakoe BeIiecTBO Ha3bIBAIOT CIOKHBIM?

5.Yrto nmoka3piBaeT xumuueckas popmymna?

6.0xapakTepu3yiTe MOHATHUS «OTHOCUTENbHAs aTOMHAsl Macca XUMUYECKOTO
AJIEMEHTa», «OTHOCUTEIbHAS MOJIEKYJIIpPHAs Macca BEIIECTBa

7.ChopmynupyiTe 3aKOH COXpaHEHHUSI MACChI BEIIECTB.

8.CopmynupyiiTe 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. SIBNSETCS JIK ATOT 3aKOH
YHHUBEpPCaJIbHBIM I BCEX BEIleCTB?

9.Chopmynupyiite 3akoH ABoraapo. Kakue cieacTBust U3 3TOro 3aK0Ha UMEIOT BaKHOE
3HauEHUEe JIJIs1 XUMUYECKUX pacuyeToB?

Tewma 1.2. Ileproanyeckuii 3aKOH U IEPUOUYECKAS CUCTEMA XUMUYECKHUX AJIEMEHTOB
1.ChopmynupyiiTe nepuondecKuii 3aK0H.

2.Yro Takoe nepuoa? Uro nokaspiBacT Homep nepuoaa. Kakue nepnonsl Bsl 3HaeTe?
3.Yro Takoe rpynna? Yro nokasslBaeT HoMep rpynmnsl. Kakue noarpymsl Bel 3HaeTe?
4.YT1o noka3bIBaeT MOPSAKOBBIN HOMEp?

5.Kak yctpoeno aromuoe sapo? Uto Takoe nzoronsl? [louemy cBoiicTBa pa3IndHbIX
M30TOIOB OJTHOTO U TOTO K€ dJIEMEHTa UJICHTHUYHBI, XOTS UX OTHOCUTEJIbHbBIE
ATOMHBIE MACChI Pa3IUYHbI?

IIpakTnueckoe 3auarue «Ilepuoanyeckui 3axkoH 1 Ilepunoanyeckas cucrema JI.U.
MennaeaeeBa» (tema 1.2)

1. OnpeneJmTe CTECINCHU OKHUC/ICHHUA aTOMOB J3JIECMCHTOB B COC/IMHCHUAX, (l)OpMy.]Ibl KOTOPbIX
SiOz, NagO, Kzs, LiBr. HZO, A1C13, N205, N8.3P.

[IpuBenuTe Ha3BaHUs KaXKJIOTO U3 BEILIECTB, YKa3aB KJIaCcC BEILIECTBA

2. Hanummre popmMyJibl BeliecTB:
a) okcuza cepsl (1V)



0) oxcuma cepsl (VI)

B) okcuaa meau (11)

') OKCH/Ia HAaTPHS.

3. BoluncjuTe MaccoBble 1014 3JIeMeHTOB B cyjab(pate HaTpusi Na,SO,4

IIpakTH4yecKkoe 3aHsATHE « XHMHUYEeCKHe peakiun» (Tema 2.1)

Hzyuums u 3axoncnexmuposams maccud)umuuu peaxuuii 6 pa60qw0 mempadb u_coenamo

NUCLMEHHO YNPAJXHCHEeHRUE 6 KOHUe mamepuaa.

B HeOpFaHI/I‘IeCKOﬁ XHUMHUHU BBIACIAIOT HECKOJIBKO KJ'IaCCI/I(bI/IKaI_[I/Iﬁ XUMHNYCCKHX peaKHHfI,

O3HAKOMBTECH U TOBTOPUTC UX.

1.

ITo yncy U cocTaBy HCXOJHBIX BelleCTB

-COEIMHEHHE - PEaKLMs, IPU KOTOPOH M3 JIBYX U 0oJjiee BELIECTB MOXKET MOJIyYUThCS OIHO
CJI0’)KHOE BELIECTBO.

-pa3ioKeHue — peaklys, IIPU KOTOPOH OJIHO CJIOXHOE BEIIECTBO PACHalacTcsi Ha HECKOJIBKO
COCTaBHBIX YacCTeH.

-oOMeH — peakuus, IOpU KOTOPOH NPOUCXOAUT OOMEH COCTaBHBIMU YacTAMH (B TaKuX
peakUusaxX y4acTBYIOT J[Ba CJIO’KHBIX BEILIECTBA);

-3aMEILEHUE — PEeaKlMs, IPU KOTOPOM OJHO BEUIECTBO BBITECHSAET OJUH U3 DJIEMEHTOB
CJIOKHOI'O BELLECTBA (B TAKUX PEAKLHUAX Y4aCTBYET OJIHO IMPOCTOE BELIECTBO U OJIHO CIIOKHOE
BEIIIECTBO).

I1o Hau4uI0 KaTAIU3ATOPY

— KaTaJIUTUYECKasl - UCIOJIb3YETCS B PEAKIIMK KaTaau3aTop.

Kamanuzamop — eewjecmea, komopule YCKOPAIOM XUMUYECKUE PEAKYUU.

Hneubumopvl — eewjecmaa, Komopbvie mopmo3am XUMudecKue peakyuu.

— HeKaTaJIuTU4ecKas

Ilo oOpaTuMocTH peakuuu

- oOpaTuMasi peakuys UIET B IPSIMOM U 0OpaTHOM HaIpaBJIEHUU.

- HeoOpaTUMas peaklys UAET TOIBKO B MPSMOM HalpaBJICHUH.

IIo ¢pa3oBomy cocTaBy

- TOMOreHHas (OJHOPOIHAs) — B PEaKIMU BCE BELIECTBA OJMWHAKOBBI IO arperaTHOMy
COCTOSIHMIO.

- reTeporeHHas (HEOJHOPOHAs) - B pEaKkIMM BCE BEIIECTBA OJAMHAKOBBI 10 arperaTHoOMy
COCTOSIHMIO.

IIo TenioBomy 3¢ dexty

- DK30TEpMHUYECKas - ¢ BblIeeHHeM Teruia (+Q)

- BHAOTEepMHYECKas - ¢ 3arparamu Tera (- Q)

ITo u3MeHeHHUIO cTeNeHU OKUCIEHUs

- 03 U3MEHEHUS CTENICHU OKUCICHHS

- OKHMCIIUTENIbHO- BoccTaHoBUTeNbHas peakius (OBP) - peakuus, mpu KOTOPBIN 3JI€MEHT
M3MEHSET CBOKO CTENIEHb OKUCIIEHHUS, TO €CTh OKHCIISIETCS MJIM BOCCTaHABINBACTCSL.

YroObl omnpenenuTh Kakas peakuus y Hac, HEOOXOJUMO pacCTaBUTh CTENEHb OKHUCIIEHHE
KaKIOMY 3JIEMEHTY U MOHATH M3MEHSETCS OHA y DJIEMEHTOB IIPU NEPEXOJE B MPaBYIO YacTh
YpaBHEHHUS UJIU HET.

3aoanue: oxapaxmepu3syiime XUMUYECKyl0 peakuyuro no 6 npusHaxam, makxyce Kak pazoopau
npumep evluie ¢ 00pa3oeanuem ammuaa.

N

Ca + 2HCl — CaCl, + H,— Q



o

JladopaTopHoe 3ausaTHe « TUNLI XUMHYECKHUX peakiuii» ( Tema 2.2)

MeTonKa BbINOJHEHUS J1a00paTOPHOIi padoThI
OnbiT Nel «3amemenne menu B pactBope xiopuaa meau (I1) sxemezom»

1. Haneiite B npoOupKy npuMepHO Ha Y4 ee 00bema pactBop xiopuaa meau (1)

2. OnycTHuTe B HETO OYUIICHHBIH JKEJIe3HBIN T'BO3/Ib
OnbiT Ne2 «IIpokanuBanue MeIHOM MJIACTUHKY HAJl IUIAMEHEM CIMPTOBKU»

1. Baecure B 1uiaMs CIUPTOBKHM MEIHYIO IIACTUHKY WUJIU MPOBOJIOKY C TOMOMIBIO IeprKaTessl.
OnbiT Ne3 «Pasznoxxenue ocHoBHoro kapbonara meau (11)»

1. TIpoGupky ¢ ocHoBHBIM KapOoHaTtoM meau (I1) 3akpeiBaeM 1poOKoii C ra300TBOAHOM

MOJIMMEPHON TPYOKOH.

2. CoOpannblii mpubOp MpoBepseM Ha TepMETHYHOCTh. HakOHEUHHK ra300TBOAHON TPYOKHU
OITyCKaeM B CTaKaH C BOJOM, 3a)kKaB MPOOUPKY B pyKe. Brixoasiue my3sIpbKy BO3IyXa
CBUJIETENBCTBYIOT O TOM, YTO MPUOOP COOpaH repMETHYHO.
3akperuisieM mpudop B IITATHBE.

B nmpo6upky nanusaem uszBectkoi Boasl Ca(OH); Ha 1/3 o6bema
OnyckaeM HaKOHEYHHUK T'a300TBOJIHON TPYOKHU B IPOOUPKY C U3BECTKOBOU BOJOM.
HarpeBaem npoOupky ¢ ManaxuToMm Ha CIIUPTOBKE.
OnbiT Ned «Bzaumopeiictsue cynbdara meau (II) ¢ ruapokcuiom HaTpus»
1. B npoOupky npuiuth 1o 1 Mt pactBopa ruapokcuaa Hatpus u cynbdara meau (1)

ook w

Od¢opmiieHue pe3yabTaTOB J1a00PATOPHOI PadoTHI
OmnbiT Nel
Tema: «3amenenue menu B pactsope xsopunaa meau (1) sxenezom»
PeaktuBbl: xnmopuaa menu (II), xene3nslit TBO3b
O6opynoBanue: npoOupka
Vpasuenue peakiun:. CuCl, + Fe — FeCl, + Cu
Halnronenus (Mpu3HaKy peakium): U3MEHEHHE I[BETa pacTBOpa C TOIy00To Ha 3eJIeHOBATHIH, TBO3/Ib
MTOKPOETCS 30JI0TUCTO-KPACHOU MEJIbIO.
Tun peakiuu: 3aMeIeHUs] — 3TO PEaKIUs MEXy MPOCTHIM U CIOKHBIM BEIIECTBAMHU, B PE3YJIbTaTe
KOTOPOM aTOMBI MPOCTOTO BEIIECTBA 3aMELIAI0T aTOMbI OJJHOTO U3 3JIEMEHTOB B CIIOKHOM BEIIECTBE.
OnbiT Ne2
Tema: «I[IpokanuBanue MeIHOM MIACTUHKY HAJI IUIAMEHEM CITUPTOBKID)
PeakTuBbI: Meb(MJIACTHHKA)
OO6opyaoBaHue: MITaTUB, CIIUPTOBKA
VYpasaenue peakmun: 2Cu + O, — 2CuO
HabGmronenus (mpusHaku peakuuu): M3menenue npera. O6pazosaics HaneT okcuna meau (1)
YEPHOTO IBETA
Tun peakiuu: COeTMHEHUS — PEaKIus, B pe3ylibTaTe KOTOPOU U3 JBYX WJIM HECKOJBKUX MPOCTHIX MU
CJIOKHBIX BEIIECTB 00pa3yeTcsi OJTHO O0JIee CII0KHOE BEMIECTBO.
OmnbiT Ne3
Tewma: «Paznoxxenue ocHoBHOTO KapOonaTta meau (11)»
PeakTHBBI: OCHOBHBII KapOOHAT MM, U3BECTKOBAsI BOJA
OO0GopynoBaHue: MTATHB, MPOOUPKA, MPOOKA C TA300TBOTHON TPYOKOH, CTaKaH.
Vpaeuenwne peakiuu: (CUOH),CO; — 2CuO + H,0 + CO,
HalGnronenus (mpu3Haky peakiim): BeIIEISIETCS YITIEKUCIIBIN Ta3, TaK KaK TPOUCXOUT TIOMYTHEHUE
M3BECTKOBOM BOJIBI; 00pa3yeTcs BoJia, KOTOpast KOHJIEHCUPYETCS Ha CTEHKaX MpoOupKu; oOpa3yercs
okcun meau (I1), umeroruit YepHbIi IBET.
Tun peakiuu: pazioKeHHs - peakiys, B pe3yJbTaTe KOTOPOH U3 OJHOTO CIIOKHOTO BEIIECTBA
00pa3yroTcs 1Ba WM HECKOJIBKO MPOCTHIX UM CIOMXKHBIX BEIIECTB.
OnbiT Ne4
Tewma: «B3zaumoneiicteue cynasdara menu (II) ¢ ruapoxcuom HaTpUs»




PeakrtuBsl: cynsdar meau (1), ruapoxcun HaTpust

VYpasuenue peakimn: CuSO,4 + 2KOH — K,SO,4 + Cu(OH),

HaGmronenus (mpu3HaKy peakiiuu): BhIMaieHue roiryooro ocaaka ruapokcuaa meau (1)

Tun peakiuu: oOMeHa - peakIiys, KOT/1a Ba CI0KHBIX BEIIeCTBA MEHSIIOTCS CBOUMH COCTAaBHBIMU
qacTssMu, 00pa3ysi 1Ba HOBBIX BEIIECCTBA.

Pa0oumii simcr
JlabopaTopHasi pa6oTa « TUnbI XMMHYECKHX peaKmuii»
DHUO: Kuaace:
OmnbiT Nel
Tema: «3amemenne Mmenu B pactBope xjopuaa meau (I1) sxkemezom»
BrimonHnenue paboTh:
1.Haneiite B mpoOupky npumepHo Ha Y4 ee o0bema pactBop xiopuaa meau (1I)
1. Omnycture B npoOUPKY OYHILEHHBIH KEJIE3HBIA TBO3/b
Kakue npu3Haku CBUJIETENLCTBYIOT O TOM, YTO MPOU30IILIa XUMUYecKas peakuus? YeM moKpbIBaeTCs
noBepxHOCTh I'Bo3/s1? [loueMy nmomensics uBet pacrBopa? Kak Ha3bIBaeTCs TUIl peakuu?
Hanumure ypaBHeHue peakuuu. Jaiite onpeaeneHue TaHHOMY THITY PEaKIIHH.
PeaktuBsr:
YpaBHEHUE PEAKIINH:
Habmonenus (mpu3HaKu peakiun):

Tun peakuun:

OnbiT Ne2

Tewma: «[IpokannBanue MeaHON INTACTUHKY HAJI IJIJAMEHEM CIIUPTOBKH
Beinonuenue paboTsl:

1. Baecure B 1u1aMs CIUPTOBKHU MEIHYIO IJIACTUHKY WJIH IIPOBOJIOKY
Yro nabmogaere? Kakue npusHaku CBUIETENbCTBYIOT O TOM, YTO IMPOU30IILIA XUMHUYECKas peaKkius?
Kak naszpiBaercs Tun peakuun? Hanumure ypaBHeHue peakuuu. Jlaiite onpeneneHre JaHHOMY THUITY
peakuuu.
PeakTuBsr:
YpaBHEHHE peakLMu:
Hab6monenus (mpusHaku
peaxiumn):

Tun peakuuu:

OnbiT Ne3
Tewma: «Paznoxxenune ocHoBHOTrO kapOonata meau (11)»
Beinonnenue paboTsl:
1. IIpoGupky c ocHoBHBIM KapOoHaTtom Menu (1I) 3akpsiBaeM poOKoii ¢ ra300TBOAHOM
MOJIMMEPHOHN TPYOKOH.

2. CoOpanHblii mprOOp MpoBepsieM Ha TepPMETHIHOCTh. HaKOHEUHUK Ta300TBOTHOM TPYOKH
OIlyCKaeM B CTaKaH C BOJIOM, 3aKaB MPOOUPKY B pyKe. Brxoasiue my3sIpbKy BO3TyXa
CBUJIETEIBLCTBYIOT O TOM, YTO MPUOOP COOpaH repMETHYHO.
3akperuisieM npuoop B MITATHBE.

B nmpo6upky nHanusaem usBectkoit Boasl Ca(OH); Ha 1/3 oO6bema

OnyckaeM HaKOHEUHUK Ta300TBO/IHOM TPYOKH B IPOOUPKY C U3BECTKOBOM BOJIOM.
HarpeBaem npoOupky ¢ MaaxuToM Ha CIUPTOBKE, CHavajaa 00orpeiTe B MIIaMEHU BCIO
npoOUpKYy, a 3aTeM TO MECTO, TJI€ HaXOAUTCS MOPOIIOK.

Uro nabmrogaere? O BhIIETIEHUN KAaKOTO Ta3a 3TO CBHAETENbCTBYeT? Kakue nmpusHaku
CBUJETEIBCTBYIOT O TOM, 4YTO MPOMU30IILIa XuMUdeckas peakuusi? Kak HazpIBaeTcs TUI peakuu?
JlaiiTe onpenenenre JaHHOMY TUITYy peakLuu?

PeakTuBbl
YpaBHEHHE peakLu:
Hab6nronenus (mpu3Haku peakiiim):
Tun peakuuu:
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OnbiT Ne4

Tewma: «Bzaumoneiicteue cynbdara menu (II) ¢ ruapoxcuom HaTpUs»
BrimonHnenue paboTh:

1. B npoOupky npuiauth 1o 1 Mi1 pacTBopa THApoKcHia HaTpus u cyiabdara meau (II)
Uro nabmronaere? Kakue nprusHaku CBUAETENbCTBYIOT O TOM, YTO IIPOM30LLIA XUMHUYECKAsl PEaKIus?
Kaxk nazpiBaercs tun peakuuu? Jlaiite onpeneneHre [aHHOMY THITY peakiyuu?
Peaktussr:
YpaBHEHUE pPEeaKINH:
Habmonenus (mpu3Haku peakiun)
Tun peakuuu:

IIpakTnueckoe 3auaTue «Kiaaccuukamus, HOMEHKJIATYPA U CTPOEHHE HEOPraHMYeCKUX
BelecTB» (Tema 3.1)
(HasBaHMe BeLLeCcTBa UCXOAA U3 UX XUMMUYECKOW GOPMY/bl MU COCTaBAEHWNE XUMUYECKON Gopmy bl ncxoas

13 Ha3BaHMA BellecTBa)
B mempadu HanuwuTe Ha3BaHWe coeanHeHU No Gopmyiam (nesblt CTONOUK)

A TaK¥e no Ha3BaHUI0 — HanucaTb Gopmyny (NpaBbiiA CTONBUK)

HasosuTe cneayrowme coegnHeHusn e 7Zns(P0O,),
o Cul,
| OKcuabl e C(Ca(NO;),
o Al(CrO,);
e Mn,0,
o AlLO;
e KO Hanuwwure cnegylowme coeguHeHUA:
e NO
e BaO e  OKcupa Kanbums
o (l,0; e  Okcupg yrnepoga (1V)
e S0; e  Okcug mapraHua (I1)
o (r,0; e  Okcupg, kenesa (ll1)
s SiO, e OKcupg cepebpa
e 7ZnoO e Okcud 6poma (Vi)

e  Okcud medu (1)

e  Okcud azoma (V)
Il OcHoBaHuA e Okcud bopa

e  OKcud sodopoda

e Zn(OH),

e Cu(OH),

e Nb(OH);

e CsOH

e Zr(OH), e [unapokcua 6apun

e (Co(OH), e [unapokcmg xpoma (1)

e Sc(OH); e [unapokcua antommnHmA

e Pb(OH), e [unapokcupa xenesa (Il)

e NaOH e [ungpoKkcnpg pyouams

e Mn(OH), e [udpokcud sucmyma (Ill)

11l CpegHue conm e [udpokcud kaomus ()
e [udpokcud eagpHus (IV)

e Agd e [udpokcud upudus (Ill)

* Na3AsO; e [UOpoKcud cmpoHyuA

e Fe,S;

e Cr(ClO4)s e  Cynbdut pybuaus

o K,COs e Bpomug kagmma (I1)

PbSO, e  CunuKat antoMmmHusA



MepmaHraHaT cTpoHuumA
Hutput xenesa (l11)
Jduxpomam Hampus
ApceHam meau (1)
Auemam xpoma (Il
®mopud yuHka
Cynegham mapaanHua (1)



IIpakTH4Yeckoe 3aHATHE: «YTJIEBOA0POALD) (Tema 4.2)
1). K kakomMy Kj1accy MOKeT OTHOCUTHCH BelecTBo coctaBa CaHg

CocraBbTe (hopmyJibl 2-x u3omepoB. HazoBure ux.

2). YKaKuTe KJIAacC M HA30BUTE BelllecTBA:

a) CH2 =CH —CH3; 6) CH3 —-CH —CH3; B) CH2=C— CH=CH - CHg;
| | |
CH3 3 CH3 CH3

3) Ilo Ha3BaHUI0 cocTaBbTe GOPMYJIbI YIJIEBOIOPOI0OB:

A) 2,3 — TUMETHIITEKCEH -3;

b) 4-metmnmenranuen-1,2

B) 5,5-numeTnn-3-sTunrekcuHa-1.

4) 'maparanus —3T10 :

a) IpUCOETUHEHNE BOJI0PO/Ia, 0) MpUCOeIMHEHNE BOIBIL,

B) OTILEIIJIEHNE BOJOPO/IA, T') OTIIETUICHUE BOJIBI.

5) dTniien pearupyer co BCeMH M3 YKa3aHHBIX BellleCTB:

a) Opom, KUCJIOPO/I, a30THASI KUCJIOTA, IIUHK;

0) BOAOPOJ, KUCIOPOJ, XJIOPOBOJAOPOJ, PACTBOP MEepMaHTaHaTa Kajus;

B) METaH, OpOM, HaTPH{, TUAPOKCHU Kausl.

I') BOJa, CepHast KUCJIO0Ta, THAPOKCU I Kajwus, okcua meau (11)

6) lernapupoBanue —3710 :

a) MpUCOeMHEHNE BOJI0PO/Ia, 0) MpUCOeIMHEHNE BOIBI,

B) OTILETIJIEHNE BOJIOPO/IA, T') OTIIETUICHHE BOJIBI.

7) dTaH pearupyer co BceMH U3 YKA3aHHBIX BelIeCTB:

a) OpoM Ha CBETY, KHCJIOPO/I, a30THAsI KUCJIOTA;

0) BOAOPO/I, XJIOPOBOJOPO/I, PACTBOP NIEPMaHTaHATa Kallus;

B) MeTaH, OpOM, THIPOKCH] Kaus.

T) BOJa, cepHas Kuciaota, ruapokcua meau (11)

8) Hanucarb peaknium B3aUMO/1eliCTBUA:

A) IpoInMHAa ¢ KUCIOPOJIOM;

Bb)sTana ¢ 6pomom

B) 6yrena ¢ Bogoi.

Q000 IAIONIMIT VPOK «YTJIeBOA0POALD (TemMa.4.2)

Onupa;wb Ha 3anucu u KOHcnekmbol 6 mempadu no OCHOEBHbIM Kjlaccam y2ﬂ€6000p0061ﬂ/l,
3anojinume ma@zuuy, nepeuepmue ee 6 mempadb.

Ipusnak AJIKaHBbI AJIKEHBI AJIKagueHbl | AJIKHHBI Apensl

Obwas popmyna

Tunwvl uzomepuu

Dusuueckue
ceolicmea




Xumuyeckue
ceolicmea

Tlonyuenue

Ilpumenenue

Oooomaronmii ypok «Kucjaopoacoaep:kaiye oprannyeckue coenmuenns» (rema 4.3)

Onupasice mna 3anucu U KOHCHEeKMbl 6 mempaou NO OCHOBHbIM  KAACCAM
KUCTIOPOOCOOEPHCAWUX COeOUHEHUTL, 3aNONHUme mabauyy, nepeuepmus ee 8 mempaob.

Ipu3znak Cnuptbl AJIbJeruabl Kapo6onoBbie CioxHbIe
KHCJIOTBI 3¢upsbl

DYHKYUOHAILHASA npumep:

epynna u cygpguxc 8

HA36aHUU OH (-ox-)

Tunwvt uzomepuu

Dusuueckue
ceoticmea

Xumuyeckue
ceolicmea

llonyuenue

llpumenenue

TeMbl J0KJIAI0B, COOOIIEHMI:
Tema 1.1. OcCHOBHBIE HOHATHUSA U 3aKOHEI XUMHUU
- «HaHOTEeXHONOTUsI KaKk MPUOPUTETHOE HAIIPABJICHUE Pa3BUTHUS HAYKU U TPOU3BOJICTBA B
Poccniickoit denepanum»
- «CoBpeMeHHbIE METO/IbI 00€33apaKHUBaHUS BOJIBD)
- «(AJTOTpOMHS METAIIIOBY
Tewma 1.2. Ileproanueckuii 3akoH u Ileproanyeckas cucrema xuMuueckux snemeHTon J[. M.
MeHneneeBa U CTpOEHUE aTOMa
- «Ku3np u gearenbHOCcTh .M. MenaeneeBay
- «M30TOMIBI BOIOpOAAY.
- «cnionb30BaHNue PaAMOAKTUBHBIX U30TOMOB B TEXHUYECKUX LEIIAX).
- «PEeHTreHOBCKOE U3IIYYEHUE U €0 UCIIOJIb30BAHNE B TEXHUKE U MEUIIUHE.
Tema 5.1. BBICOKOMOJIEKYIISIPHBIE COEAMHEHMUS
- «['pyboaucniepcHbIe CHCTEMBI, UX KJIacCU(UKAIIUSI U UCTIOJIb30BaHUE B IPO(ecCHoHambHOM
eI TCITLHOCTH.
- «AMopdHBIe BeleCTBa B MPUPO/JIE, TEXHUKE, OBITY».
- «OXpaHa OKpYKarIIeh Cpeabl OT XUMUYECKOTO 3arpsI3HEHUS.
Tema 6.1. XuMus u :KU3Hb
- «[Tomumeps! B Moeit ipodeccHoHanbHON ASSITEBHOCTI.
- «PoNb XMMHH B PEIICHUU IKOJIOTUYECKUX MPOOITEM).



4. KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA JIJISI KOHTPO.ISI IO PA3JIETTY
(PYBEXKHBIA KOHTPO.Ib)

dopma mpoBeAeHUST KOHTPOJS 1O pasfeny omnpezensercs padoueil mporpamMmon mo y4eOHOH
JUCLUIUIMHE.
Konrtpoabnas padora Ne 1
CrpoeHue BemiecTBa 1 XUMHYECKas CBA3b
Bapmuanr 1

3aoanue 1. HaniucaTth cxemy U DJIEKTPOHHYIO (hopmyry aToma Zn
3adanue 2. 3aKOHUUTE YPABHEHUS PEAKIIHIA:

1) Mg(N03)2 + NaOH —

2) CaCl, + K,CO; —
3adanue 3. B pe3ynprare npoTeKaHusi 00paTUMOMN peakiuu

N, + O, =2 NO

B PEAaKLMOHHOM CUCTEME YCTAaHOBHIIOCh XUMHUYECKOE paBHOBecHE. [Ipr 3TOM UCXOIHBIE
KOHIIEHTPAIUU a30Ta U Kuciaopoa coctaBuin 0,5 monb/i u 0,9 MOJIB/J COOTBETCTBEHHO, a
paBHOBeCHas KOHIIEHTpanws okcuaa azora(ll) — 1 moub/mm.
Onpederume pasnogecnyio konyenmpayuro N o (X ) u Oy (V)
3aoanue 4. CpaBHUTE HEMETAIINYECKHUE CBOMCTBA DJIEMEHTOB:

Cl P Al In C N

3aoanue 5. Hanucamo 2uoponus Cs(SOz);

3aoanue 6. Ymo oobpaszyemcs na kamoode u anooe npu s1ekmpoauze AgaSO,4 ?

3aoanue 7. Beruuciute Maccy dochopa, KOTOPBINA HAJIO CKEUb B KUCIOPOJIE TSI TOTyYCHHS
okcunaa docdopa (V) maccoii 3,55 r.

3aoanue 8. PaccuutaiiTe Maccy THAPOKCHIA KallbliMs, KOTOPHIH MOXXHO HEWUTPaTU30BaTh C
nomoIipio 630 T pacTBOpa a30THOW KUCIIOTHI, B KoTopoit MaccoBas 1oyt HNO3 pasaa 20 %

KonTtpoabHnas padora Ne 1
CTpoeHue BemiecTBa 1 XUMHYECKasi CBSA3b
Bapuant 2

3aoanue 1. Hanucath cxemy U 3J€KTpOHHYIO popMyiy atoma K
3aoanue 2. 3aKOHUNTE YpaBHEHMSI pEaKLIUN:
1) MgCl; + NaOH —
2) NaOH + H3PO4 —
3aoanue 3. B pe3ynbrate npoTeKaHust 0OpaTUMON peakIuu:
2C0O + 0, =2CO0,
B PEAKLMOHHOM CUCTEME YCTaHOBHIIOCh XMMHUYecKoe paBHOBecue. [Ipu 3ToM cxoHas
KOHIICHTpAIUS KUCIIOpOo/ia cocTaBmia 1,8 MOJIb/I1, a paBHOBECHBIE KOHIIEHTPAIIMN YrapHOTO Ta3a
U YTJIEKUCIIOro raza — 2,9 Monb/1 u 1,4 MOJB/IT COOTBETCTBEHHO.
Onpedenume ucxoonyio konyerumpayuio CO (X ) u pasnosecnyio konyenmpayuio Oy (V)

3aoanue 4. CpaBHUTE pailnyC aTOMa CBOMCTBA AJIEMEHTOB:
Cl P Al In C N

3aoanue 5. Hanucamo cuopoauz Mn(NO3),

3aoanue 6. Ymo oopazyemcs na kamoode u anoode npu 3nekmponuze SNF, ?

3aoanue 7. MenHasi mpoBoJIOKa (Melb) cropena B M30BITKE KHciopona. Paccuuraiite maccy
00pa30BaBIIETOCs OKCHU/A, €CJIM Macca MeIHOW MPOBOJIOKH cocTaBsiia 28,8 T.



3aoanue 8. Paccuuraiite Maccy TMApPOKCUIA HATpUs, KOTOPBIH MOXKHO HENTpPaIM30BaTh C
nomouibio 560 r pacTBOpa a30THON KUCIOTHI, B KoTopoit MaccoBas noss HNO; pasHa 13 %

KonTtpouabnas pa6ora Ne 2
CBojicTBa HeOPraHU4YeCKHMX BelleCTB: MeTa/JIbl H HeMeTAJLIbI
1 BapuanT

Yacmy 1.
1. Kakoe ¢pusnyeckoe CBOMCTBO He SIBJISIETCH O0LIMM JIJIsA BCeX METALIOB?
1) 31neKTponpOBOAHOCTD 3) TBEPIOE arperaTHOE COCTOSTHUE
2) TEIJIONPOBOIHOCTH 4) METAINTHYECKUMA OJIECK
2.Kakyo ¢opmyi1y uMeeT CEpHUCTBIH ras:
1) H3S; 2) SO,; 3) SO3; 4) SO4
3.CossiHasi KHCJIOTA B3aUMO/IefiCTBYET ¢ KaXK/IbIM U3 ABYX BelleCTB, (POPMY.Ibl
KOTOPbIX:
1) SOz u NaOH 3) AgNO3 u P05
2) H,SO4 1 CaO 4) CaO u Cu(OH);
4. Bbioepute popmyry OKCHIA, B KOTOPOM XJIOP MPOSIBJISET BBICHIYIO CTENEHD
OKHCJIEHUS:
1) CI,0 2) Cl,03 3) CI,05 4) Cl,0;
5.Kakoe nazpanue nmeet coegunenue Na,SOs:
1) rugpocynehut HaTpus; 3) cynbpum HATPHS,
2) cynbdur Hatpus; 4) cyiabdar HaTpus
6.I1pu no6aBIeHUN K MeIU pa30aBJIeHHON CEPHOH KHCJI0THI MPOAYKTAMHU peaKInu
SIBJISIIOTCS:
1) CuSQy; 3) CuSO4 + SO, + H0;
2) CuSOq + Hy1; 4) peakius He HIET
7.00aanaeT HAUOOJIbIIIEH JIEKTPONPOBOIHOCTHIO:
1) )xene3o0; 3) altOMHUHMIA;
2) 3010T10; 4) cepedpo.
8. KnaxkuM HeMeTaLJI0M SAIBJISIETCS:
1)xmop 3) 6pom
2) dTop 4) pTYTh.
Yacms 2.
1. PaccraBbTe KOO HUIUEHTH METOAOM AIEKTPOHHOTO OalaHca, YKaXUTe OKUCTUTENb U
BOCCTaHOBHUTEN (3 6ania):
Al + H,SO, — A12(804)3 + H,S + H,O

2.0cyuiecTBUTE EMOYKY MpeBpalieHuii (4 6aia):
H,S — S — SO, — H,S03 — K,S503

3. Hcnonb3ys TOJIBKO pEaKTHBBI M3 NPUBEACHHOTO TMEPEYHs, 3alUIINTe MOJEKYJIspHbIE
YpaBHEHHUS JIByX peakiuii, KOTOpble XapaKTepU3yIOT XuMudeckue cpoiictsa xinopunaa meau(ll), u
YKQKUTE TMPHU3HAKU MX MPOTEKaHUs (HAIWYME/OTCYTCTBHE 3amaxa y rasa, IIBeT OcajKa WU
pacTBopa).

Han pactBop xsaopuaa meau(Il), a Taxke HaOOp CIEOYIONMX PEAKTUBOB: PACTBOPHI CEPHOM
KHUCJIOThI, THAPOKCUA Kallusl, HUTpaTa Oapusi, XJIOpUIa KalblMsl, HUTpaTa cepedpa.

4.CocTaBbTe ypaBHEHHUS B3aUMOJCHCTBUS BEIIECTB (110 [ OaAy 3a Kaxcooe seproe
YpasHeHue, Makxcumym 5 6annoes).
B3aUMOJICHCTBUE Mardus C XJIOPOM, KHCIOPOJOM, a30TOM, OPOMOBOIOPOTHON KHCIIOTOM,
xaopugom xenesa (II)



KonTtpouabnas pabora Ne2
CpojicTBa HEOPraHUYECKHUX BelleCTB: MeTa/JIbl H HeMeTAJLJIbI
2 BapuaHT

Yacmy 1.
1. Bce 3jieMeHTBI IJIABHBIX MOATPYNII SIBJISIIOTCS METAJIJIAMH, €CJIH OHH PACIIOJIOKEHbI
B [lepuoguyeckoii cucreMe HUKe THATOHAJIN:
1) 6op — #ox 3) 6op — acrar
2) yraepon — on 4) yriaepo — actat
2.MakcuMaJibHO BO3MOKHYIO CTelleHb OKUCJIEHUS XJI0P NPOsIBJIsAeT B COeINHEHUH C
¢popmy.noii:
1) NaCl 2) KCIO3 3) Cl,07 4) KCIO
3.Pa30aBJieHHasi cepHasi KMCJI0TA pearupyer ¢ Kax/AbIM U3 JIBYX BellecTB, GopMyJIbl
KOTOPBIX:
1) Na,SO3; u HNOj3 3) Ag u Cu(OH),
2) Fe;03 u KNO3 4) Fe u ZnO
4.Cpenu rajioreHoB — NPOCTHIX BelIECTB — TBEPAbIM SIBJISIETCS
1) drop 2) xmop 3) 6pom 4) fiox
5.Cpennsisi coJib cepHOI KUCJIOTHI HA3bIBAETCH:
1) runpocyabdarom; 3) cyabharom;
2) cynbdunom; 4) TuapocynbHuTOM
6.11pu nodaBaennu k okcuay Meau (II) KOHIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI
NMPOAYKTAMM PeaKINH SABJISIOTCH:
1) CuSQy; 3) CuSO, + H,0;
2) CuSO4 + H21; 4) CuSO4 + SO, + H0
7.Haubosiee MATKMd MeTaJLI:
1) xpom; 3) monu6GaeH;
2) TutaH; 4) CBUHEI
8.Kakoii U3 MeTaJIJI0B KeJITOr0 IBeTa:
1) Zn 2) Al 3) Au 4) Fe
Yacmy 2.
1. PaccraBbTe KOO HUIHMEHTH METOAOM AIIEKTPOHHOTO OalaHca, YKaXXKUTEe OKUCTUTENb U

BOCCTaHOBUTEI (3 6anna):
Zn + HNO3; — ZH(N03)2 + NH4sNO3; + H,O

2.0cymiecTBUTE EMOYKY MpeBpalleHuii (4 6aua):
SOZ - SO3 — H2804 ad Na2804 — BaSO4

3. Mcrionb3yiiTe TOIBKO PEaKTHBBI M3 MPUBEIEHHOTO TIEPEUHS, 3AIUITUTE MOJICKYIISIPHBIC
YpaBHEHMS JIBYX peaKIHii, KOTOpbIe XapaKTepU3yIOT XUMUUYECKHE CBOMCTBA cynbdara
xene3a(ll), u ykaxuTe Npu3HaKU UX MPOTEKaHUs (HAIMYMEe/OTCYTCTBHE 3aaxa y ra3a, liBeT
ocajika UM pacTBOpa).

Han pactBop cynbdarta xenesa(ll), a Taxke HAOOp CIEAYIOMHUX PEAKTHBOB: OKCH]
ATIOMHUHUS, COJISIHAasE KHUCIIOTa, PacTBOPBl KapOoHATa Kaiwsl, THAPOKCHAA HATPHs, XJIOpHUIa
Oapwsi.

4.CocTaBbTe ypaBHEHHUS B3aUMOJCHCTBUS BEIIECTB (110 [ Oay 3a Kaxcooe seproe
YpaeHeHue, Makcumym 5 6ainos):
B3aMMOJICICTBHE aTIOMUHUS C KUCIOPOJOM, OPOMOM, CEPOii, COJITHOM KUCIOTON, HUTPATOM
meau (11)



KonTpoabsnas padora Ne3
«CTpoeHue U CBOIICTBA OPraHNYECKHUX BelIeCTB)
1 BapuanT

1. JaiiTe onpeneneHue yrieBo10poI0B Kiacca AJKaHOB.
2. OcymectBure npespanienus: C2H2 — C6H6 — C6HSNO2
3. O6mas ¢hopMyIia u BUABI CBS3H Y ATKHHOB.
4. Hammumurte ¢gopmyny omHoro m3omepa s BemecrBa: CH3 — CH2 — CH = CH — CH3.
Hasosute BeniecTBa 1o Mex1yHapOJHOM CUCTEMAaTUYECKOM HOMEHKIIATYpeE.
5. Pemute 3amauy. Onpenenute XUMUYECKYIO (DOPMYILy BEILIECTBA, OTHOCHUTENbHAS MJIOTHOCTD
[IapoB MO BOJOPOAY KOTOpOro paBHa 51, a MaccoBble JI0JIM 3JIEMEHTOB PaBHBI: yriepoja —
58,82%, Bomopona — 9,81%, kucnopona — 31,37%.
6.* Pemmte 3amauy.llpu cXUraHuM OpPraHMYECKOTO BEIECTBA Maccoil 00pa30BajOCh OKCHA
yraepona (IV) u Boael. OTHOCHTENBHAS TIOTHOCTH MApPOB MO BOJOPOAY BemiecTBa paBHa 90.
Omnpenenute MOJEKYISIPHYIO (hOpMYITy BEIIECTBA.

KonTposbnas pabora Ne3
«CTpoeHue 1 CBOIICTBA OPraHNYEeCKHUX BelIeCTB)
2 BapuaHT

1. aiiTe onpeaeneHue yriieBOAOPOIOB Kiacca AJIKEHOB.

2. OcymectBute npepaiuenus: CH4 — C2H2 — C6H6
3. PaccTosiHue MexX 1y aTOMaMu YIliepoJia U TUIl MOJIEKYJIbl apEHOB.

4. Hanmumure hopmyny onnoro uzomepa ais Bemecrsa: CH3 — CH2 — CH2 — CH2 — CH2 - C
= CH. HazoBure BemiecTBa o MexayHapoqHON CUCTEMAaTUUECKO HOMEHKIIAType.

5. Pemmre 3amgauy. Onpenenure XuMAYECKYIO0 (OpMyITy BEIIEeCTBa, OTHOCUTEIbHAS TIJIOTHOCTh
MapoB MO BOJOPOAY KOTOPOTO paBHA 47, a MaccoBble JIOJIM DJIEMEHTOB PaBHBI: yriepoja —
76,59%, Bomopona — 6,38%, kucnopona — 17,03%.

6.* Pemmte 3amauy.llpu cokuraHuM OpPraHMYECKOTO BEIIECTBA Maccoil 00pa3oBaloCh OKCHIA
yraepoaa (IV) u Boxbl. OTHOCHUTENBHAS TJIOTHOCTH MApOB MO BOJOPOJAY BeEIlleCcTBa paBHa 23.
Onpenenute MOJIEKYISIpHYIO (OPMYITy BEIIECTBA.

Kputepun onenku:
Onenka «5»- 90-100% mpaBUIbHO BHITOTHEHHBIX 3a/1aHUH.
Orenka «4»- 70-89% mpaBMIIEHO BBITOJIHEHHBIX 3aaHHM.
Ornenka «3»- 51-69% npaBHIIbHO BBIOJHEHHBIX 3aaHHH.
Onenka «2»- Mmenee 50% mpaBUIILHO BBIMOJHEHHBIX 3aIaHUM



5. KOHTPOJIbBHO-OIIEHOYHBIE CPEJICTBA JAJIsA ITPOBEJIEHUA
IMPOMEXYTOYHOM ATTECTALIUA

IK3aMeH

d)opMa MPOBCACHUA: YCMHO, NO 6uﬂemaM, Komopble eKlirodarom Cﬂedyiou;ue eonpocsl.

10.

11.

12.

13.

14.

BOHPOCLI K 3K3aMEHYy 10 XUMHUHN

[Ipeamer u 3agaun xuMun. OCHOBHBIE TIOHATHS XUMHUH (XUMAYECKHH JIEMEHT, aTOM,
MOJIEKYJIa, BELIECTBO, AJIOTponus). OCHOBHBIE 3aKOHBI XUMHH (3aKOH COXpaHEHUs
Macchl BEIIeCTBa, nepuoandeckuii 3akoH /.M. Menneneesa).

Ctpoenue Ilepuoaunyeckoii cucteMbl XuMuueckux aemenToB [[.1. Mennaeneena,
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB B CUCTEME U ee 3HaueHue. CTpoeHue aroma
XUMHUYECKOro 3iemenTa. [IpuBectu npumep Ha snementax 1-3 nepuoga IICXD /.M.
Menpaeneena.

CocraB u CTPOCHUC BCIICCTBA. XuMuueckas (bopMyna. OTHOCHUTENLHAsA aTOMHas U
MOJICKYJIApHas Macca. MaccoBas [0JIs 3JIeMEeHTa B XUMHYCCKOM COCIMHCHUH.
Breraucnutb MaCCOBYIO NOJIFO 3JICMCHTOB B COCIMHCHNUU (HO BbI60py y‘II/ITeJ'IH).

Tunel XUMHYECKOM CBS3U (I/IOHHaSI, KOBAJICHTHAaA, MCTAJIJIMYCCKAasd, BOI[OpOI[HaH),
MCXaHU3M O6pa3OBaHI/I$[, CBOICTBA BEIICCTB C Pa3IIMIHBIMU XUMHUYCCKUMHU CBA3SIMMU.
HpI/IBeCTI/I IMPUMEP CXEMBbI 06pa30BaHI/I$I KaKoTo-JIN0O THUIIA CBA3U.

JlucniepcHbI€ CUCTEMBI: COCTaB, KJIacCU(UKAIIMU, TPUMEPHI BEIIECTB, CBONCTBA BEIIIECTB.

KucnoTel B cBeTe TECOpUHn SHCKTpOHHTH‘IeCKOﬁ JUucconmranmmn (HOHS[TI/IG «KHUCJIOTBI», UX
CBOICTBA U 3Ha‘IeHI/Ie). 3amucarb MMPpUMEPBI XUMHYCCKUX peaKHI/IP’I C KUCJIOTaMH.

OcHOBaHUSI B CBETE TEOPUHU IIEKTPOIUTUUECKON UCCONMAINH (TTIOHATHE «OCHOBAHUSY,
UX CBOMCTBA M 3HaU€HHUE). 3amucarh MPUMEPbl XUMUYECKHX PEAKIIHI ¢ OCHOBAHUSMHU.

Coun B cBeTE TEOPUU IEKTPOTUTHUECKON AUCCOLMAIMH (TIOHATHE «COJIN», UX CBOMCTBA
Y 3Ha4yeHue). 3anucaTh NPUMEPbl XUMUYECKUX PEAKIIUH C COJSIMH.

Oxcuibl B CBETE TEOPUH IEKTPOITUTUYECKON TUCCOLUAINHU (TIOHATHE «OKCHIBI», UX
CBOICTBa U 3HaU€HUE). 3aMKUcaTh IPUMEPHl XMMHUUECKUX PEAKIIUN C OKCHIaMHU.

Knaccudukannm XumMuyeckux peakiui (o KoJIMYecTBY U COCTaBy pEareHTOB U
IPOAYKTOB PEAKIINH, 10 U3MEHEHHUIO CTENICHH OKUCICHHS, HO TeIJIOBOMY (P QeKTy, 1o
HaJMYHIO KaTaau3aTropa, o (Ga3oBOMy COCTOSIHHIO U T.JI.).

CKOpOCTh XMMHUYECKOH peakinu, (haKTOphI, BIUSIONIME HA CKOPOCTh XUMHUYECKOM
peakiuu. XUMHYECKOE PaBHOBECHE U CITIOCOOBI €r0 CMEIEHUSI.

Mertamnsl (monoxenue B [ICXD JI.U. MenneneeBa, crpoeHue aroma, pu3nieckue u
XUMHUYECKHE CBOMCTBA, MpuMeHeHue). [IpuBecTr mpuMepbl XUMHUECKUX PeaKkLnuit
MCTAJIJIOB Ha KOHKPETHBIX IMpUMEpax. CHJ’IaBBI, BHUbI, UX HpI/IMeHeHI/Ie).

Crioco6bI nostyueHust MeTaJjI0B (00IIMe STabl MPOU3BOJCTBA, BUIbI METAJUTYPIHH C
npumepamu). Kopposus meTtanios (oHsTHEe, BUIAbI KOPPO3UH U CIIOCOOBI 3aLIUTHI OT
KOPPO3HH).

Hemeramner (monoxxenue B [IICXD [I.1. Menzaeneesa, ctpoeHue atoma, GU3HIECKUE U
XUMUYECKHE CBOWMCTBA, MpUMEHeHue). [IpuBecTr mpumMepsl XUMUYECKUX PEeaKIuit
HEMETAJUIOB Ha KOHKPETHBIX MPUMEpaXx.
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Teopust ctpoeHust opranudeckux coenuuennii A.M. bytieposa (npaBusia HanucaHus
(hopMyJT OPraHMYECKUX BEIIECTR).

AJnkaHbl (COcTaB, CTPOCHHE, U30MEPHsI, HOMEHKIIATypa, GU3NYECKUE U XUMUYECKHE
CBOICTBa, CIOCOOBI TIOJyYEHUE, IPUMEHEHHE).

AJKeHslI (COocTaB, CTPOCHHE, U30MEPHsI, HOMEHKJIATYpa, GU3NYECKUE U XUMUYECKHE
CBOICTBa, CIOCOOBI TIOJyYEHUE, IPUMEHEHHE).

ATKUHBI (COCTaB, CTPOSHUE, U30MEPHSl, HOMEHKIATYPa, GU3HUECKUE U XUMUICCKUE
CBOICTBa, CIOCOOBI TOJyUEHUE, IPUMEHEHHE).

Ankanuensl (cocTaB, CTPOEHUE, H30MEPHsl, HOMEHKJIATypa, (PU3NUECKUE U XUMUYECKHE
CBOMWCTBA, CIIOCOOBI [TOJTy4YeHHE, IPUMEHEHHUE).

Apensl (cocTaB, CTpO€HUE, H30MepHs, HOMEHKIIaTypa, pU3ndeckrue U XUMHUECKHe
CBOMCTBA, CIIOCOOBI MOJTyYECHHE, TIPUMEHEHHUE).

CnupTsl (cocTaB, CTpOCHHE, U30MEPHUS, HOMEHKIIATypa, PU3NYECKUE U XUMHUYECKHE
CBOMCTBA, CIIOCOOBI MOJyYECHHE, IPUMEHEHHUE).

KapOoHOBBIEC KHCIIOTHI (COCTaB, CTPOSHUE, H30MEPHS, HOMEHKIIATypa, (PU3NIecKHe U
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIyYeHUE, IPUMEHEHUE).

YrieBoasl (cocTaB, cTpoeHUe, Kiaccuukanus, Gu3ndecKkiue 1 XHMHISCKHUE CBOMCTBA,
CIocoObI OTy4YeHHUE, IPUMEHEHHUE).

A3zoTcoaeprkalie opraHu4ecKrue COeIMHEHMs] — aMUHbI, aMMHOKHUCIIOTHI, OeJIKU (COCTaB,
CTpOEHHE, U30MEPHsI, HOMEHKIIATYpa, PU3NUECKUE U XUMUYECKUE CBOMCTBA, CIIOCOOBI
HOJIy4eHUe, IPUMEHEHHE).

[TnacTmaccel 1 BojokHa (KiaccuduKais, CBOMCTBA, CIOCOOBI MOTyUEHUs, OTACIIbHBIC
MPEJICTAaBUTENN U UX 3HAYCHHE).



