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40.02.02 TIpaBooxpaHuTeabHAs AeATEIbHOCTD
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®ona oneHouHblx cpeactB no auciuiinHe BJ.09 Xumusi paspaboran Ha
ocHoBe DeiepaabHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAapTa (Jasee
— ®I'0OC) mo chnenuasbHOCTH CPEAHETO MPOQPECCHOHAIBHOTO 00pa30BaHUS
(manee — CIIO) 40.02.02 TIpaBooxpaHUTENbHAS AESITEIBHOCTD, YTBEPKIAECHHOTO
npuka3oM MuHucrepcTBa odpa3zoBanus U Hayku Poccum Ne509 ot 12.05.2014,
3apeructpupoBaHHoro B MunucrepctBe roctunin Poccun 21 aBrycra 2014 r. No
33737 u npumepHO pabouel mporpaMMbl 001e00pa30BaTeILHON AUCIUTLTHHB
«Xumus» I npodeccHOHANBbHBIX — 00pa30BaTENbHBIX  OpraHU3aluil
yTBEpKJIeHHOM Ha 3acenanun (CoBeTa MO OILIGHKE COJEp)KaHMUS W KadecTBa
OPUMEPHBIX pabouux TmporpamMm  oO0Ie00pa3oBaTeIbHOIO U COIMAIBHO-
TYMaHUTAPHOTO IUKIIOB CPEAHEr0 NMpodecCuOHaIbHOIO 00pa30BaHus, MPOTOKOII
Ne 14 ot «30» HOs10ps1 2022 T..

Opranuzanus-pa3padoTUuK:
YactHoe mnpodeccuoHallbHOE oOpa3zoBaTebHOE — yupexaeHue «MOCKOBCKUMI
obJsiacTHOM coBpeMeHHbIN kosutek» (MOCK)
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1. Pe3yabTarhbl 0CBOCHMS Y4eOHOI M CUNILIHHBI, O/JIeKAlINe POBEepPKe

B pesynbrare

aTTeCTallil  TI0 Y4YEOHOW JTUCIUTIIIMHE

OCYIICCTBIIACTCA

KOMIUIEKCHAsl IIPOBEPKA CIEAYIOIIMX YMEHUM W 3HAHMM, a TaKXKe JUHAMHKA
OpPMHUPOBAaHUs KOMIIETEHIINN:

THILI OLIEHOYHBIX
Ne | OK/IIK | Moayas/Pasnen/Tema | Pe3dyabTat 00y4eHus " .
MepOnpUsSTHI
| | OcHOBHOE coiep:KaHHe
dopmyaupoBaTh
Pasznes 1. OcHOBBI cTPOEHMSI PMYyJHp
1 0a30BbIe MOHATHS U
BelIeCcTBA
3aKOHbI XHUMHH
1. Tect «CTpoeHue
aTOMOB XUMHUYECKUX
AJIEMEHTOB M MPUPO/IA
XUMHYECKOU CBA3N.
2. 3agadu Ha
COCTAaBJIEHNE XUMHUYECKUX
dbopMyI ABYXaTOMHBIX
coeMHEeHU! (OKCUIOB,
Cynab(GUI0B, THAPUAOB U
T.IL.).
3. 3agaHus Ha
CocCTaBiIsTh XUMHUYECKUE
N HCIIOJIL30BaHUE
bopMyIbl COEIMHEHUN B .
CtpoeHue aToMOB XUMHAYECKOH CUMBOJIMKHU
COOTBETCTBUH CO . N
XUMHYECKHAX Y HA3BaHUN COEeIUHEHUI
1.1 | OKO01 CTEIIEHBI0 OKUCIICHUA
AJIEMEHTOB M IPUPOJIA 110 HOMEHKJIaType
N XUMHYECKHUX 3JIEMEHTOB,
XHUMHUYECKOU CBSI3U MEXIyHapOIHOTO COI03a
HUCXOS U3 BAJIEHTHOCTH U .
TEOPETHYCCKOU U
3JIEKTPOOTPUIIATEIIHHOCTH N
MPUKIIATHON XUMUU U
TPUBUAIBHBIX HA3BaHUMA
IUISL COCTABJICHUS
XUMHUYECKUX POpMYIT
JIBYXaTOMHBIX
coeuHEeHUH (OKCUIOB,
Cynb(GUI0B, THAPUAOB U
T.I.) U APYTUX
HEOPraHUYEeCKUX
COEIMHEHUN OTHCIILHBIX
KJIaCCOB
1. Tect «MeTanmnueckue
/ HEMETAIUTNYECKHE
CBOICTBA,
XapakTeprus3oBaTh
3JIEKTPOOTPHUIIATETHHOCTD
XUMHUYECKHE DIIEMEHTEI B
. U CPOJICTBO K 3JEKTPOHY
[Tepuonnueckuii 3aKoH COOTBETCTBUH C UX
OK 01 XUMHYECKHUX DJIEMEHTOB B
1.2 u tabmmma J[.1. MOJIO)KEHUEM B
OK 02 N COOTBETCTBHE C UX
MeHnneneeBa MePUOIUUECKON CHCTEME
AJIEKTPOHHBIM CTPOCHUEM
XUMHUYECKHUX DJIEMEHTOB
U MOJIOKEHUEM B
J.1. MenneneeBa o
MEPUOINUECKON CUCTEME
XUMHYECKHUX DIIEMEHTOB

J.N. MenneneeBay.




2. IlpakTrueckue 3a1aHus
Ha YCTAHOBJICHUE CBSI3U
MEX]ly CTPOCHUEM
aTOMOB XMMHUYECKUX
9JIEMEHTOB U
NEePUOIUYECKUM
W3MEHEHHEM CBOICTB
XAMHYECKHX DJICMCHTOB U
HUX COeOUHEHNN B
COOTBETCTBHHU C
MMOJIOKEHHUEM
[Iepuonnueckoii cucreme.
3. IlpakTuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHus
Ha XapaKTepHU3aIHnIo
XHUMHYECKHUX 3JIEMEHTOB:
«MeTtamnueckue /
HEMeTaJNINYSCKHUE
CBOMCTBA,
3JIEKTPOOTPHULIATEIIBHOCTh
U CPOJICTBO K AJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C X
3JIEKTPOHHBIM CTPOECHHUEM
Y MOJIOJKCHUEM B
MEPUOUYECKON CUCTEME
XAMHYECKHX DJICMCHTOB
J.1. MenneneeBay

XapakTepu3oBaThb Kourpoabnas padora
Paznea 2. XumMuueckue
2 P THIBI XUMHYECKHX «CTpoeHue BemecTsa u
p peakuuii XHMHYECKHE PeaKIHN
1. 3agauu Ha
COCTaBJICHHE YPaBHEHMIA
peaKkuuii:
— COEIMHEHUS,
3aMeIleHus], pa3oKeHus,
obMeHa;
— OKHUCIIUTENIHHO-
CocTaBnsTh peakiuu
BOCCTaHOBUTEIBHBIX
COEINHEHNS, N
peaxiuii ¢
pas3ioxeHus, oOMeHa,
OK 01 THUnBl XUMHYECKUX HUCIOJIL30BAaHUEM METOA
2.1 N 3aMeIIeHUs],
OK 04 peaxuuit 3JIEKTPOHHOIO OajaHca.
OKHUCIIUTENLHO-
2. 3agauu Ha pacyeT
BOCCTAHOBUTEJIBbHBIE
MAaccChl BEIECTBA UIIA
peakuuu

00bEMa
ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEUIECTBA,
Mmacce Wi 00bEMyY
OJTHOTO U3 YYaCTBYIOIIUX
B PEaKLMH BEIECTB;
pacdEThI




Macchl (00bpEMa,
KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEaKIUu, €CIIU
OJIHO M3 BEILIECTB UMEET
IpUMECH

2.2

DIEKTPOTUTHYCCKAS
JIUCCOLIMALUASA U
HOHHBIA 00OMEH

CocraBnaTh ypaBHEHUs
XMMHYECKUX PEaKInu
HOHHOI'0 0OMEHa C
ydacTuem
HEOPraHMYECKUX
BEILIECTB

1. 3amanus Ha
COCTAaBJICHHE
MOJIEKYJIIPHBIX U HOHHBIX
peakuuii ¢ yqactuem
KHCJIOT, OCHOBAaHHUU U
COJIEH, YCTAaHOBJIEHUE
M3MEHEHUS KUCIOTHOCTH
cpelbl
2. JJaboparopnas pabota
«Tunel XUMHUYECKUX
peaKkuii»

Paznen 3. Crpoenne u
CBOIiCTBA HEOPTraHMYECKUX

BellecTB

HccaenoBath cTpoenue
H CBOMCTBA
HEOPraHU4YeCKHX
BeIlleCTB

KonTposbnas paéora
«CBoiicTBa
HEOPraHuYecKuX
BeleCTB»

3.1

OK 01

Knaccudukanus,
HOMCHKJIATypa U
CTpOEHHE
HEOPTaHWUYECKUX
BEIIIECTB

Knaccugunuponats
HEOpPTaHUYECKHe
BEILIECTBA B
COOTBETCTBHH C MX
CTPOCHUEM

1. Tect «<HomenknaTtypa
Y Ha3BaHUE
HEOPTaHMYECKUX BEIICCTB
UCXOS U3 UX
XUMHYECKON (OPMYJTBI
WM COCTaBIICHUE
XUMHYECKON (OPMYJTBI
UCXOJIsl U3 Ha3BaHUs
BELIECTBA 110
MEXTYHApOIHON HIIN
TPUBHAIIBHON
HOMEHKJIAType».

2. 3agauu Ha pacyeT
MacCcOBOH J10JIU (MaccChl)
XHUMHAYECKOTO 2JIEMEHTA
(coenuHeHMsI) B MOJIEKYIIe
(cmecn).

3. [IpakTudeckue 3a1aHus
0 KJaccu(uKaluy,
HOMEHKJIaType U
XUMHUYECKUM (popmyiam
HEOPraHMYECKUX BEIIECTB

Pa3IMYHBIX KJIACCOB.

4. IIpakTudeckue 3a1aHus
Ha olpesieNieHue
XUMHYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCHMOCTH
BUJIa XUMUYECKOU CBSI3U
Y TUIIA KPUCTAJUTMYECKOU
pelIeTKH

3.2

OK 01
OK 02

Ddusnko-xuMnyecKue

CBOMCTBA

YcranaBnuBarh

1. Tect «OcobennocTH

3aBUCUMOCTb (1)I/I3I/IKO-

XHUMHUYECKHUX CBOICTB




HCOPTaHUYCCKUX
BCIICCTB

XUMHUUYECKHX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOCHUS
aTOMOB U MOJIEKYJI, a
TaKXe THIIa
KPUCTAJUIMYECKOU
peueTKu

OKCHJIOB, KUCIIOT,
OCHOBaHUH, aM()OTEPHBIX
TUJPOKCHUJIOB U COJICH».
2. 3ajaHus Ha
COCTaBJICHHE YpPaBHEHH
XUMUYECKHUX PEAKLUN C
Y4acCTUEM MPOCTHIX U
CIIOXKHBIX
HEOPraHUYECKUX
BEIIECTB: OKCUJIOB
METaJIJIOB, HEMETAILJIOB U
aM(pOTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,
OCHOBAaHUM U
aM(pOTEPHBIX
TU/IPOKCHUJIOB,
HEOPraHUYECKUX COJIeH,
XapaKTEepU3YIOIINX UX
CBOICTBa U CIIOCOOBI
MOJIy4EHUS.

3. IlpakTuxo-
OpUEHTUPOBAHHbBIE
TEOPETUYECKHE 3a/IaHus
Ha CBOMCTBA U IIOJIyYCHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnerrudukamnms
HEOPraHUYECKUX
BEIIECTB

Uccnenosath
KAueCTBEHHbIC PEAKIINU
HeOpFaHI/ILICCKI/IX
BEIICCTB

1. IIpakTuko-
OpUEHTUPOBAHHbBIC
3aJJaHUS 110 COCTABJICHUIO
XUMHYECKHUX PEaKIHi ¢
y4acTHeM
HEOPraHUYECKUX
BEIIIECTB, UCIIOIB3yEMbIX
JUTSL UX UICHTU(UKAIINH.
2.Jlaboparopnas paboTa:
«Unentudukanus
HEOPTraHNYECKUX
BEIIIECTBY

Pasnen 4. Ctpoenue u
CBOMCTBA OPraHUYeCKUX

BEIIECTB

HccaenoBars cTpoeHue
M CBOHCTBA
OpPraHuYecKuX BellecTB

KonTtposbHnas paGora
«CTpoeHune U CBOMCTBA
OpraHHYecKHuX
BeleCTB»

4.1

OK 01

Knaccudukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEILIECTB

Knaccugunuponatsb
OpraHHyYecKHe BellecTBa
B COOTBETCTBUH C UX
CTPOECHUEM

1. 3amanus Ha
COCTaBJICHHE Ha3BaHUI1
OpraHUYECKUX
COCIMHCHHI I10
TPUBUAIILHON WIIH
MEXIyHApOIHOU
CHCTEMAaTH4YECKOI
HOMEHKJIaType.

2. 3amaHus Ha
COCTAaBJICHHE ITOJIHBIX U
COKpaIIEHHBIX




CTPYKTYPHBIX (pOpMyIT
OpPTraHUYECKUX BEIIECTB
OTAEJBHBIX KJIACCOB.

3. 3agaun Ha
ompezeIeHue
npocteiien GopmMyIbl
OPTraHUYeCKOH MOJIEKYIIbI,
UCXO/I U3 DIIEMEHTHOTO
cocrana (B %)

1. 3amanus Ha
COCTABJICHHE YPaBHECHUU
XUMHMYECKHUX PEAKLUH ¢
y4aCTHEM OPraHU4ECKUX
BELICCTB Ha OCHOBAaHUU
UX COCTaBa U CTPOCHUS.

2. 3amagus Ha
COCTABJICHHE YPaBHECHUU

XUMHUYECKHUX PEAKLIHMH,
WUTIOCTPUPYIOLINX

YcraHnaBiauBaTh N
OK 01 . XHMHYSCKHE CBOMCTBA C
CsaoiicTBa 3aBUCUMOCTH (PH3HKO-
OK 02 . Y4E€TOM MEXaHU3MOB
4.2 OpPraHUYECKUX XHMHYECKHUX CBOMCTB
OK 04 . IPOTEKaHUs JaHHbIX
COCIMHCHHI OpraHUYECKUX BEIIECTB o .
peaKIuil ¥ reHeTUYECKON
OT CTPOEHUS MOJIEKYJI
CBSI3U OPTraHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTrHbIc 3a1aun 10
YpaBHEHUSAM PEaKIuii C
Y4aCTHEM OPTaHHUYECKUX
BEILIECTB.
4. JlaboparopHas paboTa
«IIpeBpaieHus
OpPTraHUYECKUX BEIIECTB
P HarpeBaHUN»
1.IIpakTuko-
OPUEHTUPOBAHHBIE
3a1aHUS 110 COCTaBJICHHUIO
Wnentuduxamms XUMHYECKHUX PEaKIHii ¢
OpTraHUYECKHUX aCTHEM OpPTraHUYECKUX
p Hccnenosath yi p
OK 01 | BemecTB, nX 3HAUCHHUE BEIIIECTB, B T.4.
KauyeCTBEHHBIE PEaKIIHH
OK 02 Y PUMEHEHUE B WCIIOJIb3YEMBIX JIJISI UX
4.3 . OpPraHMYECKUX
OK 04 OBITOBOM 1 . UACHTU(DHUKAIMU B OBITY U
. COCTMHEHUH OTJICITbHBIX
MIPOU3BOICTBEHHOMN MIPOMBIIIIIICHHOCTH.
KJIacCOB
JIeSITeIIbHOCTH 2.Jlaboparopnas pabota:
qeJIoBeKa «Hnentudukarus
OpPTaHHYECKUX
COEIMHEHMI OTACIbHBIX
KJIACCOB)»
XapakTepu3oBaThb
Pa3nen 5. Kunerudeckue u P p
BJIMSIHHE PA3JIMYHBIX
TepMOIMHAMHYECKHE
5 (dpaxTopos Ha

3aKOHOMEPHOCTH NMPOTEKAHMS
XHMHYECKHX peaKIHu

PaBHOBECHUEC H CKOPOCTH

XHUMHYECKHX peaKui




IIpakTuxo-
OPUEHTUPOBAHHBIE
XapakTepus3oBaTh TEOPETUYECKHE 3a/1aHus
BIIUSIHUE KOHIIEHTPALIMHI Ha aHanu3 (hakTopoB,
pearupyomux BEeIecTB U | BIUSAIOIIUX Ha U3MEHEHUE
TEeMIIepaTyphl Ha CKOPOCTH XMMHUUYECKOU
CKOPOCTh XUMUYECKUX peakuuu. [IpakTuko-
OK 01 | CxopocTh XUMHUYECKUX peakuuin OPUEHTUPOBAHHBIE
5 | OKO02 | peakuwmii. XuMHYECKOE XapaxkTepru3oBaTh 3a7laHus Ha IPUMEHEHHE
paBHOBECHE BJIMSIHUE U3MEHECHUSA npuHuuna Jle-Illarense
KOHIICHTPAIUU BEIIECTB, IUIS HAaXOXKACHUS
peaKIu Cpeibl U HaIlpaBJICHUs CMELIECHUS
TEeMIEpaTyphl HA PaBHOBECHS] XUMUYECKOM
CMEIIEHUE XUMUYECKOTO peaKIu 1 aHAJIU3
paBHOBECHS (bakToOpOB, BIMIIONINX Ha
CMENICHUE XUMUYECKOTO
paBHOBECHS
HccaenoBaTrb HCTHHHBIE
6 Pa3znen 6. PacTBOpbl | pacTBOPBI € 3aJaHHBIMHA
XapaKTepUCTHKAMH
1. 3agaun Ha
MIPUTOTOBJICHHE
pacTBOpOB.
2. ITpakTuko-
OK 01 OpUEHTUPOBAHHbBIE
Paznuyarh uctuHHBIC
6.1 | OK02 | IlonsaTue o pacTBOpax ACTBODEL pacyeTHbIC 3a/1aHus HA
p p JUCTIEPCHBIE CUCTEMBI,
UCIIONIb3YEMbIC B
OBITOBOM U
MIPOU3BOJICTBEHHON
JIESTeTbHOCTH YeJIOBEKa
OK 01 HccnenoBath pusmko- JlaGoparopHas pabota
Hccnenosanme N
6.2 | OK04 . XUMHUYECKHUE CBOMCTBA «[IpurotoBrenue
CBOMCTB pacTBOpPOB
HCTHUHHBIX PACTBOPOB pacTBOPOB»
I IIpodeccrnonaibHO-OpHMEHTUPOBAHHOE COlepP:KaHue (colep:KaHue MPUKJIATHOTO
MOAYJIsl)
OuenuBarb
NocJieACTBUA ObITOBOM .
Paznen 7. . 3ammTa Keiica (¢
U MPOU3BO/JCTBEHHOI N
Xumus B ObITY H yueToMm Oyayiuei
7 . AesITeJIbHOCTH YeI0BeKa .
NMPOM3BOACTBEHHOI JR— npodgeccHOHATbHOM
NAeSTeIbHOCTH YeJ10BeKa . AeSITeJIbHOCTH)
IKOJIOTHYECKOI
0e30macHOCTH
Keiic (c yuetom Oymymieit
npodecCuoHaATBHOM
O1eHnBaTh MOCIIEACTBUS
OK 01 Xumus B ObITY U OBITOBOM U ACATEIILHOCTH)
OK 02 TIPOU3BO CTBeH};-IOI\/'I MPOU3BOJACTBEHHOMN Bosmoxbie Temel
OK 04 pIIeHTeJJIILHOCTI/I ,HGSITEJILHOC?I/I YeJI0BEKa C KeHcoB:
OK 07 . . | 1. Tlorennenue knumara
YeJI0BeKa TTO3HIINI SKOJIOTHUECKOU

0€30I1aCHOCTH

U BBICBOOOXKIEHUE
ra3oBbIX TUAPATOB CO JHA
OKeaHa.




2. Bynymue matepuanbl
JUTSL aBUA-, MAITUHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuansl ajs
COJTHEUHBIX Oatapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX
npenapaToB

2. OueHKa 0CBOCHUS YMEHHH U 3HAHMH Y4eOHOU TUCHMILIMHBI

[IpeamMeTOM OLIEHKH CIIyXaT YMEHHsS W 3HaHus, npemxycMoTpeHHble OI'OC
CIIO u nHa ocHoBe ®I'OC COO mno gucuuruimHe «XUMUS», HANpPaBICHHBIE Ha
dopmupoBanue kommereHIUH. OIEHKAa OCYIIECTBISETCS TMOJTAMHO: TEKYIIUi
TECTOBBIM KOHTPOJb IO TE€MaM, 3allluTa Ipe3eHTauuid u aud@epeHuupoBaHHbIN
3a4er.

PesynpraTsl BBIIIOJIHEHHUS IPAKTUYECKUX U BHEAYAUTOPHBIX
CaMOCTOSITENIbHBIX pa0OT, BKJIIOYAIOIIME PELICHUE 33/]a4, CEMUHApPbI, BBIIIOJIHEHUE
IIPAKTUYECKUX 3aaHUH TaK K€ OLEHUBAIOTCS B IIPOLIECCE TEKYILEr0 KOHTPOJIA.

Pa3paboran u ucnonb3yercs KOMIUIEKT TECTOBBIX 3aJaHUM ¢ MPUMEHEHHEM
IpOrpamMMbl  TECTUPOBAHUS, KOTOPBIM IO3BOJIIET ONEPATHBHO OLEHUTH YPOBEHB
YCBOEHHS MaTepuaa.

Texymumii KOHTPOJIb YCIEBAEMOCTH MPECTABISAET CO00Il MPOBEPKY YCBOEHUS
y4eOHOro Marepuana, peryjsipHO OCYLIECTBISIEMYI0 Ha MPOTSHKEHHH Kypca
oOyuenusi. Bo Bpemss mnpoBeleHUs  y4YEOHBIX 3aHATUA  JOMOJIHUTEIBHO
UCITOJIB3YIOTCS CIAEAYIOIIHE POPMBI TEKYIIETO KOHTPOJIS — YCTHBII OMpOC, MPOBEpKa
KOHCIIEKTOB, ITPOBEPKA CAMOCTOATEIbHON paOOTHI.

[TpoMexyTouHas aTTecTalys Mo JUCIUILIMHE « XUMHS» IPOBOAUTCS B GopMe
YCTHOTO OIPOCA WJIM TECTUPOBAHMS U PELICHUS IPAKTUYECKUX 3aa4.

CryneHTsl pgomyckaroTcsi K caade JauddepeHIMpOBaHHOTO 3a4eTa Ipu
BBIMIOJTHEHUM BCEX BHUJOB CAMOCTOSATEIbHOW pabOThl, MNPAKTHUECKUX pPadoT,
MIPEAYCMOTPEHHBIX pabodeii mporpaMMoi yIeOHON AUCITUTIIUHBI « XUMHUS.

Pe3ynbrarsl nuddepeHnupoBaHHOr0 3a4eTa IPOMEXKYTOUHOM aTTeCTallu I10
y4eOHON AUCIUIUIMHE OTPaKaroTCs B DK3aMEHAIMOHHOW (3a4€THOM) BEIOMOCTU
(ITpunosxenue 1).

2.1. Tunoseble 3a1aHUsA B TECTOBOM opme IJ1s1 OLCHKH 3HAHUM

Bapuanr 1
n/n | Borpocer OTtBeTHI
1 | XuMu4ecKuil 3IeMEHT - 3TO a) BUJl aTOMOB C OJJMHAKOBBIM 3apsJI0M

Apa;
0) DIEeKTpOHEUTpaTbHAS YaCTHUIIA,
COCTOSIIIIAS U3 MOJIOKHUTEITHLHO
3apsHKCHHOT'O ATOMHOT'O SiIpa
OTPHUIATEIILHO 3aPSHKEHHBIX 3JIEKTPOHOB;
B) OTPHIIATEILHO 3aPsKCHHBIN HOH;

10




I') MOJOKUTEIBHO 3apsKEHHBINA MOH.

2 | Slapo aToMa COCTOWT W3 YACTHIL; a) HEUTPOHOB U JIEKTPOHOB
0) MPOTOHOB U HEUTPOHOB
B) IPOTOHOB U 3JICKTPOHOB
I') HEUTPOHOB
3 | Dnexrponnas hopmyia BHemHero | a)3S
AJIEKTPOHHOTO CJIOSl MarHus 6)3S %’
B) 3S “p
r) 352
4 | I[leppuogM4HOCTH B UBMEHEHUU a) IEPUOANYECKOTO MOBTOPEHHUS YUCIIa
CBOMCTB XMMUYECKHUX AJIEMEHTOB | AJIEKTPOHOB Ha BHEIITHEM YPOBHE B
SIBJISIETCS PE3YyJIbTaTOM aTOME;
0) Bo3pacTaHus 3apsaa sapa;
B) BO3pACTaHUs YUCJIa JIEKTPOHOB Ha
BHEIIIHEM YPOBHE;
') BO3pacTaHus 3apsija sapa u 4ucia
AJIEKTPOHOB HA BHEITHEM YPOBHE
5 | dns coneit 1 OCHOBHBIX OKCHJIOB | a) HOHHAs
XapaKTEepPEeH BUJI XUMHYECKON 0) KOBaJICHTHAs HETOJsIpHAs
CBSI3U B) MeTaJJTMYecKast
') KOBAJICHTHAS TOJISIpHAS
6 AnnotpornHbie MOAU(UKALIUY - a) O, u O3
3TO 6) 02 )51 SOZ
B)()zHﬁSCE
F)()gH(:Cb
7 | Peakuus, ypaBHEHHE KOTOPOIA a) COCIMHEHUS
Zn +2 HCI = ZnCl;, +H,?1 0) pa3oKeHUS
OTHOCHUTCS K PEAKIUSM: B) 3aMEIICHUS
r) oOMeHa
8 | UcTuHHBIC paCTBOPHI HMEIOT a) meHee 1 HM
pa3Mepbl JUCIEPCHBIX YaCTHII 0) ot 1 no 100 um
B) 601eel100 am
r) paBHo 100 Hm
9 | Kucnotsl umerot hopmyity a) CO,
0) H,CO;
B)I(ﬂ:(h
r) NaOH
10 | O6Bém raza Bogopoa, a) 22,4 m;
o0OpasyroIierocs npu 0) 11;2 m;
B3aMMO/ICHCTBUM IITUHKA MacCOM B)1,12 m;
6,5 TpaMMOB C XJIOPOBOJAOPOAHON | T) 2,24 1.

KHUCJIOTOM 0 YPABHEHUIO PEAKIIUU
Zn +2 HCl = Zn Cl, +H,1

COCTaBJIACT-
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11 | AmdoTepHbIE COETMHEHUS — ITO a) KUCIIOTaMU;
COEIMHEHHUSI, KOTOPBIE B 0) OCHOBaHUSIMU;
3aBUCUMOCTH OT YCJIOBUH, B) KUCIIOTaMH U IIEJI0YaAMHU;
B3aMMOJICHCTBYIOT C BEIIECTBAMHU | I') IPOCTHIMH BEIIECTBAMU
12 | CepHas KuCJIOTa ¥ TUIPOOKCH/T a) HERJIEKTPOJIUTHI
HATPHs IPUMEHSIOTCS B 0) cradble JIEKTPOJIUTHI
AKKyMYJISITOPHBIX OaTapesix, Tak B) CHJIbHBIE AJIEKTPOIUTHI
KaK OHH: T') CpeAHUE DIIEKTPOIUTHI
13 | [IpumeHeHrne MEeTaJIOB B a) TBEPIAOCTh
KaueCTBE IMPOBOJHUKOB OCHOBAHO | 0) BJIEKTPOIPOBOIHOCTh
Ha CBOMCTBax B) IUIACTHYHOCTh
I') TEIJIONPOBOAHOCTD
14 | CKkopOCTh XUMHYECKOU pEaKINH A) yBeIMYE€HUH KOHLIEHTpaluu
TOpPEHUs CEPBI B KUCIOPOIE KHCIIOpoza
YMEHBIIIAeTCs IPU b) noBeIieHny TemiepaTypbl
B) nonmxenuu temmneparypsl
I') yBenm4eHUH KOHIICHTPALIUUA OKCHIA
cepsl (4)
Bapuant 2
No | Boripockl OTtBeThI
n/m
1 | DneMeHT aTrMHUHMI - TO A) Metann
b) nepexoaubiii
B) memerann
I') unepTHBIM
2 | ATOM COCTOUT U3 YaCTHIIL: a) HEUTPOHOB U JIEKTPOHOB
0) MPOTOHOB U HEUTPOHOB
B) IPOTOHOB U JICKTPOHOB
T') U3 TOJIOKUTEILHO 3aPSKEHHOTO
ATOMHOTO sI/Ipa U OTPULIATEIBHO
3apsKEHHBIX 3JIEKTPOHOB
3 | DnexkTponHas (popmyiia BHEITHETO a)3S™
AJICKTPOHHOTO CJIOSl HATPHS 6)3S %p°
B) 3S *p°
r) 3S°
4 | B rmaBHBIX MOArpynmnax ¢ A) ocnabeBaroT.
YBEJIMUECHHUEM 3apsiia sjipa b) He uzmenstorcs;
METaNINYeCKUE CBOWCTBA B) ycunuBarorces;
I') U3MEHSI0TCSI TEPUOTUYECKHU.
5 | IIpocThie BemecTBa, 00pa3oBaHHbBIC A) KOBaJIeHTHas HEMOJIIpHAsI
HEMeTaJUIaMH, UMEIOT CBS3b b) xoBasieHTHas mosipHAS
B) metannnueckas
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I') nonnas
6 | AmnorponHbie MOAU(PUKALIUY - 3TO a) rpadur u anmas
0) rpadut u cepa
B) rpadut u dpocdop
r) rpaduT U KpeMHHI
7 | Peakuus, ypaBHEHHE KOTOPOIA a) COeIMHEHUs
2Fe(OH); = Fe,03 +3H,0 - Q 0) pa3ioKeHus
OTHOCHUTCS K PEaKIIUsIM: B) 3aMeEIlIEHUS
r) oOMeHa
8 | CycneH3uu UMEIOT pa3Mephbl a) meHee 1 HM
JACTIEPCHBIX YaCTHII 0) ot 1 no 100 um
B) 601eel100 am
r) paBHo 100 HM
9 | KucnorHslil OKCHI yIriIeKUCIbIN Ta3 a) CO;
UMEIoT popmyiy 0) H,CO4
B) K2C03
r) NaOH
10 | OTHocuTenbHast MOJIEKyIsipHast Macca | A) 123;
BoabI H,O cocTaBiserT: b) 46;
B) 18;
I 44
11 | Ca He B3aUMOJIEHCTBYET C a) CuCl,
BEIICCTBAMU: 0) HCI
B)NaCl
F) HZO
12 | Cokpaménaomy nonnomy ypauenuto | A) Ca(OH), + H,SO,= CaSQO,|
OH +H"=H,0 +2H,0
COOTBETCTBYET MOJICKYJIIPHOE b) CaCO; = CaO + CO,1
B) Ca(OH)g +2HCI = CaC|2 + ZHZO
F) 2F€(OH)3 = Fe,05 +3H,0
13 | CKKeHHBIH ra3 U )KUIKHe A) MorOUIMX PacTBOPOB;
YTIIEBOOPOIBI TPUMEHSIOTCS B b) nns oxnakaeHus paauaTopos;
o0cy>)KUBaHUU aBTOMOOUJIS B B) snekTponuTos;
Ka4yeCTBE: I') roproyero
14 | PaBHOBeCcHE XUMUYECKON PEaKIIuu A) IpUMEHEHUHU KaTalnu3aropa
T NO+0,2NO,-Q b) yBenuuennu naBieHus
byner cmemarbest B CTOpOHY B) ymenbiienun naBineHus
IPOYKTa PEAKITUU TIPH I') moBEIIICHUM TEMITEpaTypPbI
15 | TexHHUUECKOE KEJI€30 MOJIyqatoT A) IIEKTPOJIHN3 COJIeH
METOI0M b) BoccranoBieHNE KOKCOM U
OKCHJIOM YTJIEPO/Ia U3 JKEIE3HBIX Py
B) runpomerannyprus
I') amomoTepmust
Bapuant 3
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No
/o

Bomnpocel

OTBeTHI

MeTtamisl - 3TO 3JI€MEHTHI, aTOMBbI
KOTOPBIX Ha BHEITHEM YPOBHE
HMEIOT

a) 1 — 2 snekTpoHa, J1erko OTAAI0T UX;
0) GosbLE 2 3IEKTPOHOB, TPUHUMAIOT
ux;

B) 8 2JICKTPOHOB;

r) 2 — 3 JeKTpoHa U 00pa3yIoT
amMpOTepHBIC COCTUHEHUS

3ap;m AApa onpeaciACT A

A) IOpSAIKOBBIM HOMEPOM JIEMEHTA
b) aroMHOl MOJIeKyJIsIpHON Maccon
DJIEMEHTA

B) xonnuecTBOM HEUTPOHOB

') HomepoM nepuoa, B KOTOpOM
PACIIOJIOKEH DIIEMEHT

YKaXUTE 3JIEMEHT C SJICKTPOHHOU
xoHpurypanueit 1s” 2s” 2p° 3s° 3p°

a) pocdop

0) xJ0p

B) Opom

I') aTIOMUHUM

B Manbix nepuogax ¢ yBeJInu4eHUEM
3apsiia siapa METaUIMYECKUe
CBOMCTBa

A) ocnabGeBaroT.

b) He uzmenstorcs;

B) ycunuBatorcs;

") U3BMEHSI0TCSI NEPUOTUYECKHU.

XHUMHYECKAsI CBSI3b B MOJIEKYJIaX
HHUTpATa HATPHUs U XJIOpa
COOTBETCTBEHHO:

A) MOHHAsI ¥ KOBaJICHTHAS
HEToJsIpHas

b) noHHas 1 KOBaJICHTHAs MOJISIpHAS
B) Metaminueckast U KoBaJeHTHas
noJIsipHast

') MeTamnueckast ¥ KOBaJeHTHAs
HETOoJIsIpHas

AnnoTpornHble MOAUPUKALIUU - ITO

a) KUCIIOPOJI U 030H

0) KUCTIOPOJ U YTJICKUCIIBIN ra3
B) KMCJIOPOJ Y BOJIOPO]

') KUCJIOPOJ ¥ 30T

Ca(OH)2 + H,SO, = CaSO4l +2H,0
+Q

a) COCIMHEHUS
0) pazyioxeHus
B) 3aMEIIICHUS

r) oOMeHa

Kosutoniasie pacTBOpbI UMEIOT
pa3sMepbl JUCIEPCHBIX YaCTHII

a) meHee 1 HM

0) ot 1 1o 100 HM
B) 6osiee100 HmM
r) paBHo 100 um

OcHoBaHue umeet Gopmyy

a) C02
6) H, CO;4
B) K2C03

14




r) NaOH
10 Coxpamrennoe nonHoe ypasaenne | A) Ca(OH), + H,SO, = CaSO,]
peaKkIuy HeUTpaau3aluu MexIy +2H,0 +Q
TUAPOOKCHUIIOM KaJIbITUS U CEPHOU B) Ca* + 20H +2H"* +SO42' =
KHCJIOTOH - 3TO CaS0,| +2H,0+Q
B) Ca”" + 20H +2H" +2CI" =
Ca** +2Cl ™ + 2H,0+Q
I') OH +H" =H,0+Q
11 Kuciaotel B3auMOICHCTBYIOT C a) KUCIIOTaMU;
BEIIECTBAMU: 0) OCHOBaHUSIMU;
B) KMCJIOTaMH U IeJI0YaMU;
') HEeMeTaJUIaMu
12 OTHOCHUTENbHAST MOJICKYJISIpHAs A) 123; b) 44; B) 18; I) 46.
Macca yrJIeKHCIIoro ra3a
CO, cocTaBiser:
13 PactBOp conu kapOoHata HaTpus A) 111 MOWKH JIBUTaTessi aBTOMOOUIIS
Na,CO3 npuMeHsIoT: b) nns 3aimMBKH B paauaTop
B) st 3apsiaku akkymyssiTopa
') kak TorIMBO
14 YKaxuTe yCIOBUS, IPU KOTOPBIX A) NOHM>KEHHE TEMIIEPaTypPbl
paBHOBECHE CMEIAETCs B CTOpoHY | b) moHmwkenne naBieHUs
oOpa3oBaHMs aMMHUaKa B) ymenbIieHNE KOHIICHTPAITHH
TNy + 3H,2NH; + 92 kJTx HMCXOJHBIX BEIICCTB
I') oTka3 oT karajmzaTropa
15. | CriaBel jkemne3a: 4yryH U CTallb A) 2IIEKTpOIMN3 coJieh
MOJIy4al0T METOJIOM b) BoccTaHoBIEHNE KOKCOM U
OKCHJIOM YTJIEPOJIa U3 JKEIE3HBIX PY/I
B) ruapomeramnyprus
") amomoTepmust
Bapuant 4
No i/ | Bonmpocsl OTtBeTHI
1 B nacrosiiee Bpemst OTKpBITO A)63Bb)100B) 110T") 113
o011ee KOJIMYECTBO 3JIEMEHTOB
2 Hucno 3HepreTHYecKux ypoBHE B | A) HOMEpOM MOATPYIIIIbI, B
aTOME OTPEIeIIIeTCS KOTOPOI HaXOIUTCS DIICMEHT
b) Homepom nepuojaa
B) nopsiakoBeiM HOMEpOM
I") atTomMHOI MOJIEKYJIIPHON MacCO
3 DnekTpoHHast (hopMyIia BHEITHETO a)3S*
AJIEKTPOHHOTO CJI0S yTiiepo/ia 6)4S %p°
B) 28 *p°
r) 3S°
4 C yBennueHueM 3apsja a7pa B A) ocnaGeBaroT.
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[JIaBHBIX MOJATPYNIIAX
HEMETAJUINUYECKNE CBOMCTBA

b) e uzmenstorcs;
B) ycunuBarorces;
I') U3MEHSI0TCSI NEPUOTUYECKHU.

5 HoHHast cBA3b XapakTepHa A)HCIB)NaCIB) H, I'") C
6 [TpuunHbBI aIIOTpONUs yTaepoaa A) pa3zHO€ KOJIMYECTBO aTOMOB
b) pa3Hblie KkpucTaysinyeckue
PEIETKHU
B) paznuuuns B cBolicTBax
I') paznuunas TBEPIOCTH
7 Ny + 3H,2NH; + 92 xJIx a) HeoOpaTHMast
0) oOpaTumast
B) KaTaJIUTHYECKAs
I') HEKAaTAIUTHYECKasI
8 OMyJbCUH 3TO TPYyOOUCTIEPCHBIE a) meHee 1 HM
CHUCTEMBI C Pa3MEPOM YaCTHI] 6) ot 1 1o 100 HMm
B) 60s1ee100 HM
r) paBHo 100 HM
9 AM@oTepHbIe TUIPOKCUIBI ITO a) CO,
0) H,CO4
B) K2C03
r) AI(OH);3
10 Macca oxcuia Kanblys, A)2,8r;b)561;B)28 ;1) 5,6T.
00pa3yronierocst Npu paszioKeHUU
KapOoHaTa KajbIus Maccoit 50 r?
CaCO; = CaO + CO,1
11 OKHUCIUTETHEHO — A) Ca(OH), + H,SO4= CaSQ,|
BOCCTAHOBUTEJIBHBIE PEAKIIUH +2H,0 +Q
b) CaCO; = CaO + CO;1
B) Ca(OH)g +2HCI = CaC|2 +
2H,0
F) C2H4 + H20 = C2H5 OH
12 Cpena xucnas B pacTBOpe A) NaOH
b) HC1
B) NaCl
") NaNO;
13 Mertainn — OCHOBa YE€pHBIX CIUIABOB | A) Mellb
b) 301010
B) xeneso
I") marauit
14 CKOpOCTh XUMUYECKOUN peaKiuu A) yBEeTUYEHUU KOHIIEHTPAIUU
TOPEHUS CEPBI B KUCIIOPO/IE KHCIIopoa

2S + 30, = 2503

YMEHbBIIAETCS MIPU

b) noBblllieHnn TemMnepaTypbl
B) nonmxeHun teMneparypsl
I') yBenMueHN KOHIEHTPALUH
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okcujia cepsl (4)
15 [IpupoaHBIM CBIPBEM JJ151 A) U3BECTHSIK
MIPOMBIIILJIEHHOTO MPOU3BOJICTBA b) kucnopon
HeTrameéHo u3BecT (OKCcHUIa B) runpoxcun kanbius
KQJIbLIHSA) CITYXKHUT I') cynedar kaabpims
Bapuanr 5
Ne i/t | Bommpocht OTtBeTHI
1 Bocemyto rpyIiny riiaBHyo A) meTamibl
NOJArPYIITy 00pa3yloT AIEMEHTBI b) nemeranibl
B) nepexoanbie
I') nuaepTHBIE
2 N30TOnbI 371eMEHTOB UMEIOT A) 0JIMHAKOBOE YUCJIO HEUTPOHOB
b) onnHakoBoe MaccoBO€ YUCIIO
B) pa3Hoe uncio HEUTPOHOB
I') pa3HOE 4KCIIO0 IPOTOHOB
3 DnekTpoHHas (opmyJia BHEITHETO a)3S*
AIIEKTPOHHOTO CJI0s1 OpoMa 6)4S p°
B) 3S “p°
r) 3S°?
4 B nepuonax c ysenuuenueM 3apana | A) ocinabeBaroT.
A]lpa HEMETAUINYECKUE CBOKCTBA b) He uzmensitores;
B) ycunusatorces;
') U3MEHSI0TCS NEPUOTUYECKHU.
5 J{ns MeTanoB XapakTepeH BUL A) noHHad
XUMHYECKOU CBA3U b) xoBasieHTHas HemosIpHAS
B) KOBaJIEHTHAs MOJIApHAs
') METaJUIMYeCKast
6 SIBneHue CylecTBOBaHUS A) agcopOuust
HECKOJIbKHMX BEILECTB , b) uzomepus
00pa30BaHHbBIX OJHUM 3JIEMEHTOM, | B) romosnorus
HAa3bIBACTCS I') nuzomepus
7 Peaknust coenunenus, obparumas, Karai.
JK30TepMmuecKas, karamutuaeckas | A) Ny + 3H,2NH; + Q
b) CaCO;3; = CaO + CO,1- Q
B) 2F€(OH)3= Fe,0O3 +3H,0 - Q
I') Zn +2 HCI = ZnCl, +H,1 + Q
8 Cwmor - 3T0 qucnepcHas cucTtema, A) TIpu cOYE€TaHUU TIBUIEBbIX
oOpazyromiasics B atmocepe YaCTHIl U Kareab TyMaHa;
b) npu pactBOpeHuU TBEPABIX
YacTHIl B BOJIE;
B) npu nepememrBanun macen B
BOJIE;
I') npu nepememMBaHUM TBEPABIX
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YaCTHUIl MEXTy COOO0M
9 Coib - 51O a) CO,
0) H,CO3
B) K2C03
r) AI(OH);3
10 Macca okcHIa KaJlbIus, A)2,8r;b)561;B)28T1;1") 5,6T.
oOpa3ylolerocs mpy pa3aoKeHuu
KapOoHaTa KaJbIus Maccou 5 r?
CaCO; = CaO + CO,1
11 [Il€noun B3aMMOJIENCTBYIO C a) KUCJIOTaMU,
BEIIECTBAMU 0) OCHOBAHUSIMU,
B) KMCJIOTaMH U I1I€JI0YaMHU;
') METaJUIaMH1
12 HeanekTpoauTsl - 310 A) xJ0pu HATpUs
b) cepnas xuciora
B) ruapoxcu HaTpus
I') 6ensun
13 CriaBbl B aBTOMOOUIIECTPOCHUU A) muH
NPUMEHSIOT JIJIs1 IPOU3BOJICTBA b) 1000BBIX cTEKON
B) neraneii npurarens
I') ynnotHurenei
14 [Ipn yBenmyeHNN KOHIIEHTpaUU A) 1,5 paza
okcuja azora(2) B 3 paza ckopocth | b) 3 paza
peaxkuuu B) 6 pa3
2NO + O, = 2NO;, I') 9 pa3
YBEJIMYUTCS B
15 [IlemouHbIe METAIUIBI U TAJIOTEHBI A) s5eKTpoIn3
MOJIYy4at0T METO0M b) BoccTanoBneHne KOKCOM
B) ruapomeramnyprus
") amromMoTepmust
OTBeTHBI
TecroBoe | Bapuant Ne | Bapuant Bapuant Bapuant | Bapuant Ne
3a7laHNe 1 No 2 No 3 No 4 3)
1 a ] a r r
2 0 r a 0 B
3 r a 0 B 0
4 a B a B B
S a a a a r
6 a a a ] r
7 B 0 r 0 0
8 a B 0 B a
9 0 a r r 0
10 r B 0 B a
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11 B r 0 0 a
12 B B r 0 r
13 0 r a B B
14 0 r a 0 B
15 r r 0 a r

2.2. 3ajaHus 1J151 BBINOJTHEHUSI MPAKTUYECKUX PadoT
IIpakTHYeckue 3a1aHUus
Tema 1.1. OcHOBHBIE IOHATHSA U 3aKOHbI XUMHH.
Paccuuraiite MmaccoByto 100 (%) [ijis IepBOro 3JIEMEHTA B BEILIECTRBE:

| dopmyiia BelecTBa: |
| CO2, H2S; |
| NH3, H3PO4; |
| CH4, H20; |
|
|
|

| Na2S04, Na2s;

| NO3, HBr;

| K2SiO3 ,Ca(OH)2

Pemmre 3agaumn.

1.Paccuuraiite, kakoe KOJUYECTBO(N) YIIECKUCIOTO ra3a MOJYyYUTCS MPU CTOPAHUH
or yris (C).

2.CKOJIBKO JIUTPOB BOJIOpoJia (H.y.) CrOpeIo, eciau 00pa3oBajaochk 72 T BOABI?
3.Kakoe KonM4ecTBO BEIIECTBA BOJOPOAA BBIACIUTCSA MPU B3aUMOJICCTBUU MAarHus
C COJISTHOM KUCIIOTOM Maccou 146 r?

4. Kaxoit 00beM Kuciopojia (H.y.) Hy»KeH JUIsl CKUraHus cepbl Mmaccoi 6,4 r o SO2.
5.Kakas macca ruapokcuia HaTpusi moTpedyeTcs IS MpeBpalleHus cyibdara Mmean
(IT) maccoii 16 r B rugpokcun meau (II)?

6.]'uapokcua amoMuHUA Maccol 7,8 T pacTBOpWIM B CoOJisiHOM kuciote. Kakas
Macca CoJid IpHu 3ToM 00pa3zoBajiach

7.KakoBa macca HuUTpara Meau, OOpa3yrollerocs MpH B3aUMOJCHCTBUU OKCHIA
meu(1l) maccoit 4r ¢ a30THON KUCIIOTOM?

8.Kakoe konnuecTBO BeniecTna (n) BOJAbI MOKHO IMOJTYYHUTh, €CJIH CKEUb 3 MOJIb raza
BOJOpPO/IA.

9.Kaxkoit o0beM kucioposa (H.y.) moTpedyercs uisi Ckuranus 2,4T Maraus?
10.CkonibkO JUTPOB BOJAOPOJA (H.Y.)MOKHO TOJYYHTh TpPHU JEUCTBHUH H30OBITKA
pa30aBICHHON CEPHOM KHUCIOTHI HA IIUHK Maccoul 2417

11.Xnopung wHarpus pearupyer ¢ 17 1 Hurpata cepebpa. Haiitu wMaccy
00pa30BaBILIETOCs OCaKA.

12.Beruucnure Maccy ocajika, MoJIyd4eHHOTO JIEMCTBUEM pacTBOPA, COAEPKAIIETO 8T
TUIPOKCHAA HATpus ¢ pacTBopoM cyiabdara meau(Il).

Tema 1.2. Ilepumognueckuii 3akoH u Ilepuoauueckasi cucreMa XHMMHYECKHUX
3jieMeHTOB /[.U. Menae/ieeBa U CTPOEHUE aTOMA.

[Tonp3ysich TEepUOAMYECKONW TaONUIICH, MalTe XapaKTePUCTUKY XUMHYECKUM
AJIEMEHTAaM MO IUIaHY:
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1.Ha3BaHre XMMUYECKOTO AJIEMEHTA.

2. X"uMHYECKUH 3HAK, OTHOCUTENbHAs aTOMHAst Macca (Ar) XMMHYECKOTO 3JIEMEHTA.
3.IlopsAIKOBBIM HOMEP XUMHUYECKOTO AJIEMEHTA.

4. Homep miepuoja (6osbiioi 4-7 wim Manblit 1-3).

5.Homep rpynmsl, moarpyma (TiaaBHas «Ay» wim mododHas «by).

6.CocTaB aToMa: YUCIO IEKTPOHOB, YUCIIO IPOTOHOB, YUCIIO HEUTPOHOB.

7. Bun snemenra (S, p, d, f).

8.Cxema cTpoeHus aroma (paclpeiesieHHE >JEKTPOHOB IO 3HEPrOYPOBHIM),
3aBEPIIEHHOCTh BHEUTHETO YPOBHSI.

9.25eKTpoHHAas U ANEKTPOHHO-Tpaduyeckast opMyJibl CTPOCHHUS aTOMa.
10.Metain nnm HeMeTal

11.Boiciuii okcu (TOJIBKO IS S, P).

12.JIeTy4ee BOIOpOIHOE COCAMHEHHUE (TOJIBKO IS S, P).

| Ha3zpanne XMMHUYECKOTO AJIEMEHTA:

| cepa, ATFOMHAHNM;

| pocdop, Kammit;

| IIMHK, Oapuif;

| KaJIbIIUH, MEJIb;

|
|
|
| HATPHI, )KEJIE30; |
|
|
|

| MarHui, KUCIO0pOA

Tema 1.3. CTpoeHue BemecTna.
OrnpenesieHrue TUMIOB XUMUYECKOM CBA3U Y BEIIECTB.

| dopmyJsa BEIIECTBA! |

| Fe203,N2,NaBr,SO02,NH4CI,Bal2,AsH3,K20,F2 |

| PCI3,HF,Mn203,CI2,P12,C02,H2S PhCl4,Fe2S3,Br2 |

| KOH,Br2,Zn0,AlIBr3,H20,CuCl,HBr,C02,Cr203,12 |

| Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,CrO,12 |

| MgCI2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2 |

Ca3N2, 02, SO3, HBr, AI2S3, CuSn(cmuas),
Mn203,CI2, PI2

Pacnipenenuts BemiecTBa B TAOIUIY 110 TUITY XUMUYECKOM CBA3H.

HNonnasg || KoanenTnas | Kosagdenrnas | Merajuinmueckasn
CBA3b MOJIsIpHAsI HeIoJIsIpHasi

Pemute 3agaun.

1.Kakoii o0beM (H.y.) YTJIEKHCIOrO ra3a MOXHO TMOJYyYWUThb IMPU TEPMUUYECKOM
paznoxxenun 200 r uzBectHsika CaCO3, coaeprxkaniero 20% npumeceii?

2.50 r a3ora, comepxaiero 5% npumecei, pearupyeTr ¢ Bojgopoaom. Paccuunraiite
Maccy nojgydyeHHoro ammuaxka NH3.

3.Kakas macca CaO o6pasyercs npu oOxure 400 kr wusBectHsika CaCO3,
coaepskarero 6% npumecei?
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4 Kakoit 00béM (1) okcuaa yriaepoaa (IV) (n.y.) momyuurcs npu ooxure 500 r
m3BecTHsAka CaCO3, cogepxaliero 8% npumecei.

5.0mnpenenure KOJIMYECTBO BemlecTBa (Moib) okcupa yraepoga (IV), xortopeie
MOKHO NOJIy4uTh Ipu pasznoxkeHun 350 r uzpectHsika CaCO3, copepxkamero 5%
npuMeceit (H.y.).

6.0npenenure KOJIMYECTBO BemlecTBa (Moib) okcuaa yraepoga (IV), xortopeie
MOKHO MOJIy4HTh Ipu pasznoxkeHuu 350 r uzsectHsika CaCO3, conepxamero 5%
npuMeceit (H.y.).

Tema 1.4. Boga. PacTBopbI. DiIeKTPOJIMTHYECKAS JUCCOUAIUSA.

Pemute 3agaun.

1.Mmeercs pactBop xyopuaa Hatpust maccoit 250 r, B koTopoMm conepxkurcs 50 r
XJIOpUJa HaTpusl. Beluncnrure MaccoByIO JOJIIO COJIM B 3TOM PAaCTBOPE.

2.1meercss 30%-HBII pacTBOp a30THOM KHCIOTHI. BblUuCIUTE MAacCy KHUCIOTHI,
coaepxkauiercs B 200 r Takoro pacteopa.

3.CKOJIBKO TPaMMOB T'MAPOKCHIA HaTpus coaepkutcs B 150 r pacTBopa ¢ maccoBoi
JIOJIEW TUAPOKCHUAA HATpUsI B HEM 6%7

4.Caxap maccoir 90 r pactBopuiu B 500 T Boabl. Beruuciaure mMaccoByrO HOJHO
caxapa B MOJIyYMBLIEMCSI PacCTBOpE.

5.KakoBa macca cepHolt KUcioThl, coaepsxameiica B 200 r 7%-Horo ee pacTBopa.
6.Kakas macca miis mpurotoBieHus S%-HOro pacTBopa XJopuaa Harpus maccou 120
I IOTpedyeTCs COu.

7.Hanumure ypaBHEHUS IUCCOLMAIMN CIAEAYIOIIUX JIEKTPOJIUTOB:

1) H3PO4; NH40H; 2) CaCl2; Al2(S04)3;

3) Zn(OH)2; MgClI2; 4) Cr(OH)3; CuSO4;

5) Fe(OH)3; MgS04; 6) H2SO4; Fe(OH)2

8. Jlonuivre ypaBHEHHS peaKIii, COCTaBbTE€ K HUM HOHHbBIC YPABHECHHUSI:

1) CaCO3+HCl— KOH+H2S04— ;

2)AlI(OH)3+KOH— CaCl2+Na3P0O4— ;

3)Na2SiO3+HCl— H2SiO3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCl— HCI+Ba(OH)2— ;

6) Al12(SO4)3+NaOH— AI(OH)3+HCIl—

Tema 1.5. Knnaccupukanusi HOpraHu4eCKux cOeIHHEHU U UX CBOICTBA.
Pemure 3agayn.

Bapuant Nel

1. Kakue coenuHeHusi Ha3biBaroTcsl okcuaamu? Kakue w3 mpuUBEIEHHBIX OKCHIOB
Fe203, CrO3, NO2, P205, MnO, MnQO2 sBnstorcs KuciaoTHeMH? Hamumure
YPaBHEHHUSI PEAKIIMN B3aUMOJICUCTBUS KUCIOTHBIX OKCHJIOB CO IIEJIOYaMH.

2. Hanumure ypaBHEHMS peaklMii, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH
CJEYIOIINE TTPEBPAICHUS:

Fe—Fe203+HCl —»?7—Fe(OH)3—Fe2(S04)3.
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3. Hanummvre ypaBHEHUS peakUil B3aUMOACUCTBUA THAPOKCUAA KAJIBLUS C CEPHOU
KHCJIOTOM, TPUBOAAIIMX K OOpa30BaHHWIO CPEAHEH, KUCIOM M OCHOBHOM COJICH.
HazoBuTe noiayyeHHbIE COH.

4. Kakoii o0bemM ra3a (H.y.) BBIICIWTCS, €CIM K pPAacTBOpPY KapOOHaTa HaTpusi,
npwnTh 400 T a30THOM KHCIIOTHI ¢ MacCOBOM 10J€eil Kuciaotsl 20%?

Bapuant Ne2

1. Kakue BemiecTBa HasbIBalOTCsA OcHOBaHMsAMH? Hamummre  dopmyb
TUIPOKCUIOB, KOTOPBIE COOTBETCTBYIOT okcuaam: MgO, Fe203, CrO, Mn203, SnO.
Hannmure ypaBHEHMsI peakuil B3aUMOJAEHCTBHS UX C KHCIOTAMM.

2. Hamummre ypaBHEHUs pEakLIHi, C MOMOIIBI) KOTOPBIX MOYKHO OCYIIECTBUTH
CJIEIYIOLIME IPEBPALLCHHUS

Al—AI1203 +H2S04—?—Al(OH)3 +NaOH—?—AICI3.

3. C xakuMu U3 NEPEUUCICHHBIX BEIIECTB MOXET B3aWMOJECHCTBOBATH THIPOKCHL
KJIBLIHSA:

a) okcuna marHus, 0) okcup yriaepoaa (IV), B) cynasdar menu(Il), r) dochopnas
KHCJIOTA, 1) TUIPOCYIb(aT Kajlblus, €) THApOKapOOHAT MarHusl.

Hanummre ypaBHEHUS COOTBETCTBYIOIIUX PEAKIIAM.

4.0npenenuTe Maccy ocajka, Kotopas oOpasyercs mpu ciuBaHuu 15 T 5%-Horo
pacTBopa xJiopuaa 6apusi ¢ pacTBOpoM cyibdaTa Oapusi.

Bapuant Ne3

1. Kakue BemecTBa Ha3biBaroTCs coisiMu? Kakre HOBbIE COJIM MOKHO MOIYYUTh IPH
B3aMMOJICHCTBUH HIKE NpuBeaeHHBIX coseit: CuS04; AgNO3; K3P0O4; BaCI2?

2. Hanummnre ypaBHEHUS pEakUUid, C MOMOIIBI0 KOTOPBIX MOYKHO OCYLIECTBUTH
CJIEIYIOLIME TIPEBPALLCHHUS

Cu—CuCl2 +NaOH —?—Cu(HS04)2—?—CuO

3. YkaxuTe, ¢ KaKUMU W3 I[EPECYUCIICHHBIX BEIIECTB MOXXET B3aUMOJEHCTBOBATh
cepHas kuciorta: a) okcua yriepona (IV); 6) xanbiuii; B) HUTpaT 6apusi; ) OKCU
xwene3a(lll); o) ruapokcu antOMUHUS; €) CyJIb(aT TuIPOKCOKAIBIIHS.

Hanummre ypaBHEHUS COOTBETCTBYIOIIUX PEAKIIHMN.

4.Kakas macca HUTpara MHKa 00pa3yeTcsl Mpu B3aUMOJECUCTBUM OKCHJIA LIMHKA CO
100 r 10%-HOro pacTBopa a30THOU KUCIOTHI?

Bapuant Ned4

1.Kakue BemecTBa HazbiBaloTCs kuciotamu? Hanummre (QopMyibl crieayrommx
KHCJIOT:

a) ¢ocdopHO, 0) XJOPHOH, B) XJIOPOBOJOPOJHOM, T') XPOMOBOH, JI) CEPHOM, €)
OOpHOTA.

2. Hanummre ypaBHEHUs PEaKLHH, C MOMOIUBK) KOTOPBIX MOYKHO OCYIIECTBUTH
CJIEIYIOLIME TIPEBPALLECHHUS

Mg —-MgS04 + KOH —? —-(MgOH)2S04 —-MgS0O4— —MgCO3

3. Hanuiunte ypaBHEHUS! peakluid B3aUMOJEHUCTBUS THAPOKCHIA KAJbIUsI C CEPHOM
KHCIIOTOM, MPUBOAAMIMX K OOpPa30BaHMUIO CpPEIHEW, KUCIOW W OCHOBHOM COJH.
HazoBuTe noigyyeHHbIE COJH.

4.Counu 40 © 10%-HOrO pacTBOpa CEpHOM KUCIOTHI C pacCTBOPOM HUTpaTa Oapus.
PaccuuTaiiTe Mmaccy 00pa3oBaBIIErocs Ocaaka.

Bapuant NeS
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1. Kakume conu Ha3pIBalOTCA OCHOBHBIMM? Hamummre ypaBHEHUS peakiui
MOJIy4eHUs] BO3MOXHBIX OCHOBHBIX cosieid u3 ruapokcuga xenesa (L) wu
IIPEBPALLEHUS UX B CPETHIOIO COJIb.

2. Hanumure ypaBHEHMS PEAKLHM, C MOMOIIBIO KOTOPBIX MOXHO OCYLIECTBUTH
CJIEAYIOIIUE TIPEBPALICHUSA:

CaCO3— CaO— Ca (H2P0O4)2—CaHPO4—Ca3(P0O4)2 +H2S04 —?

3. Hannmmre ypaBHEHHS peakUui, TOKa3bIBAIOIIUX KUCIOTHBIA XapaKTep OKCUIOB:
Se02, SO3, Mn207, P205, CrO3.

4.K pactBopy cyibdara xenesa (I1) mpumnu 200 r 3%-Horo pactBopa rupoKcuaa
HaTpus. BeiuncnuTte maccy 06pa3oBaBIIErocs 0CaaKa.

Tema 1.6. XuMuUYecKHre peaKkiuu.
1.PaccraBbTe KOA(DPUIIMECHTH B YPAaBHEHUSX PEAKIIMI U ONPEICTUTE TUIIBI PEaKIIHi:
CaCl2 + Na2CO3 — CaCO3 + NacCl;
Ca+ HCl—CaCl2 + H21 ;

Fe + H20 — H21 + Fe203;

Fe + H20 — Fe304 + H2;

CaCO3— CaO + CO21;

Mg + HCl — H21 + MgCl2;

BaCl2 + Na2CO3 — CaCO3 + NaCl;
NaBr + CI2 — NaCl + Br2;
PCI3+Cl2 — PCI5;

NO + O2 —NO2;

CuCI2 + NaOH — Cu(OH)2 + NaCl ;
Fe203 + H2 — Fe + H20 ;

CaCl2 + NaOH — Ca(OH)2 + NaCl,
H2 + O2 — H20;

Zn + CuCl2 — Cu +ZnCl12 ;
NH3—N2 + H2 ;

Cu+S—CuS;

AgF + NaCl — AgCl + NaF ;

2. CocTaBpTe ypaBHEHHUS XHMHUYCCKHMX pEaKIUd TI0 OMNMHCAHUIO, PACCTaBbTE
KO3 PUIIMEHTBI, ONPEETUTE TUITHI PEAKLIUNA:

l.ruapokcun xenesa (I1) pasmaraercs nmpu HarpeBanuu Ha okcuj xxkenesa (11) u Bonxy;
2.cepHUCTas KUCJIOTa B3aUMOJIEHCTBYET C THAPOKCHUIIOM HATpHs C 0Opa3oBaHUEM
cynb(duTa HaTPUS U BOJBL;

3.KaJblIMi B3aUMOJICHCTBYET C COJISTHOM KHCJIOT ¢ 00pa3oBaHHUEM XJIOpH/IA KaJIbIIHS
u ra3a Bogopoaa (H21);

4.THNA pearupyeTr ¢ BOAOW W TPU ATOM OOpa3ylOTCS THUIPOKCHUJ JIUTUS U Ta3-
Bojopon (H21);

S.xnopun xene3a(ll) BzaumomeicTByeT ¢ aJllOMUHHEM C OOpa3oBaHUEM XJIOpHIA
IIOMUHUS U KeJe3a;

6.cynab(dar HaTpUsl pearupyeT ¢ HUTPATOM Oapusi M MPU ATOM MOJYy4aeTCs HUTpAT
HaTpHs U cyibdat 6apus;
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7.oxcup azora (V) pearupyeT ¢ BOJOW U MOTy4YaeTcs a30THAsI KUCIIOTa,;

8.xmopun prytu (II) pasnaraercs Ha cBeTy U Ipu 3TOM 00pa3yrOTCs cepedpo U XJI0p
(CI2);

9.oxcun docdopa (V) pearupyet ¢ BoAoi u mosydaercs: pochopHas KUCIOTa;

10. cepoBOOpOAHASI KUCIIOTA + THAPOKCHT Oapusi — cynbdu 6apus + Boja ;
11.cunukaT Kaublus - OKCUJ Kanblus + okcua kpemuus (I1V);

12.¢ocdar kanus + cepnas kucnora — dochopHast KucioTa + cynbdar Kanus;

13. cumkaT Kajaus + a30THAsI KHCJIOTa — KPEMHHUEBAs KUCJIOTa + HATPAT KaJus;
14.consHas KucioTa + rUAPOKCU]] IIMHKA — BOJA + XJIOPH]I ITUHKA;

15.cynedur xenesa (I1) — oxenn xenesa (1I) + okcun cepor (IV);

16. HuTpuT cepedpa + 6pomua Gapus — Gpomu cepedbpa + HUTPUT Oapus.

3. MerogoM »deKTpOHHOTO OanaHca moabeputre KoOIPGUIIMEHTHI, YKaKUTE
OKHCITUTEIb U BOCCTaHOBHUTEIIb IS CIICTYIOIINX OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIBHBIX PEAKITUH:

| VpaBHeHHE XHMIUeCcKOil peaKIHHL: |

Cu+HNO3—Cu (NO3)2+NO+H20;
HBr+H2S04—Br2+S02+H20:
KClO—KCIO3+KCl;

Na2S0O3—Na2S+Na2S04;
KCl+KMnO4+H2S04—CI2+KCI+MnSO4+H20;
Zn+HNO3—Zn (NO3)2+N20+H20;

Ag+HNO3—AgNO3+NO+H20;
KMnO4+H2S+
H2504—K2S04+S+MnS0O4+H20;
HIO3+HI—I2+H2O0;

HC104+H2SO3—HCI+H2S04;
NH3+02—-NO+H20;
Cu+HNO3—Cu (NO3)2+NO+H20;

KMnO4+HCl—KCI+CI2+MnCI2+H20;
H2S-+HIO3—S+I2+H20;

Fe+tHNO3—Fe (NO3)3+N2+H2O0;
SiO2+HF—SiF4+02;
Nal+NalO3+H2S04—12+Na2S04+H20;
Mg+HNO3—Mg (NO3)2+NHANO3+H20;

4. PemmuTe 3amayn.

1.ITpu coenunenuu 4,2 T kene3a ¢ CEpoil BbIACINWIACH TEIJIOTA, COOTBETCTBYIOIIAS
7,15 x/Ix. CocTaBbTe TEPMOXUMHUYECKOE YPABHEHHUE 3TOU PEAKIUU.

2. TepmoxuMHUEeCKOE YpaBHEHUE PEAKIIUU PA3JIOKEHUS U3BECTHSIKA!

CaCO3— CaO+CO2 — 157 x/Ix. Kakoe KOIMYECTBO TEILJIOTHI 3aTpayrMBaeTCsl Ha
paznoxxkenue 20 T u3BeCTHsIKA?

3.IIpu cxxuranuum 6,5 T IIMHKa BbIAEIUIACH TEIUIOTA, cooTBeTcTBYytomas 34,8 kJ[x.
CocTaBbTe TEPMOXUMHUYECKOE YPABHEHHUE 3TOU PEAKIUU.
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4. Tepmoxummuieckoe YpaBHEHHE peakuuu TOPEHUS
bochopa:4P+502—2P205 +3010 k/Ix. CKOJBKO TEIJIOTHl BBIACIUTCS TMpHU
cropanuu 31  pochopa?

5.Ilpu coenuuennu 18 r antoMuHUS ¢ KUCIOPOAOM Bbiaensercs 547 k/[K TeraoTsl.
CocTaBbTe TEPMOXUMHUYECKOE YPABHEHHUE 3TOU PEAKIUU.

6.Tepmoxumuueckoe ypaBHeHue peakuuu okcuaa meau (II) ¢ costHol KHuCnoToi:
CuO + 2HCl— CuCI2+H20 +63,6 x/I>)x. Kakoe KOIUYECTBO TEIJIOTHI BBIACIUTCS
npu pactBopeHuu 200 r okcuaa MEIH ¢ COJITHOW KHCIIOTOM?

7.10Ipu cxurannu 6,08 T MarHusg BbLACIWIACH TEIUIOTA, COOTBETCTBYOmas 152,5
k/[x. CocTaBbTe TEPMOXMMHUYECKOE YPABHEHHE 00pa30BaHUsI OKCHJIA MAarHUSI.

8. TepMOXMMHYECKOE YPAaBHEHUE PEAKIIMU TOPEHUS STUIICHA:

C2H4 + 302— 2C0O2+2H20 +1400 x/>x. Kakoe KOJIn4eCTBO TEIIOThI BBIACIUTCS,
€CJIM B peakiuio BeTymmio 336 1 (H.y) kuciopoaa?

9.TepMOXMMHUYECKOE YPABHEHUE PEAKIIUU TOPEHHUSI STUIICHA:

C2H4 + 302— 2C0O2+2H20 +1400 x/[>x. Kakoe KoIu4ecTBO TEIIOThI BBIACIUTCS,
€CJIM B pEaKIMIO BCTYNWIO | MOJb Kucimopoaa?

10.ITpu coenunenun 4,2 T xKene3a ¢ CEPOU BbIICIIIACH TEIIOTa, COOTBETCTBYIOIIAS
7,15 x/Ix. CocTaBpTe TEPMOXMMUYECKOE YPABHEHHUE 3TOU PEAKIUU.
11.TepmMoxumMuyecKoe ypaBHEHUE PEAKIIMH PA3TI0KEHUSA U3BECTHSIKA:

CaCO3— CaO+CO2 — 157 x/Ix. Kakoe KOnMM4EeCTBO TEIUIOTHI 3aTPAayMBAETCs Ha
pasnoxenue 20 T u3BECTHsIKA?

12.1Tpu cxuranum 6,5 T IMHKA BBIJICIWIACH TEIJIOTA, COOTBETCTBYIOMmAs 34,8 kXK.
CocTaBbTe TEPMOXUMUYECKOE YPABHEHHUE 3TOU PEAKIUU.

Tema 1.7. MeTa/uIbI M HEMETAJLIBI.

| . Hamumnre ypaBHEHMS peakuui, C IOMOLIbIO KOTOPBIX MOXHO OCYIIECTBUTH
IIPEBPALLECHUS:

CO2—-MgCO3—Mg (HCO3)2—-MgCO3

Al—AI203—AICI3—AI(OH)3—AI1203
P—P205—H3P04—Na3P04—Ca3(P0O4)2
Zn—7ZnCl12—7Zn(OH)2—Zn0O—Zn(NO3)2

Cu -CuO—CuC12—Cu(OH)2—CuO—Cu
N205—HNO3—Fe(NO3)2—Fe(OH)2—FeS—FeSO4

2. JlaiiTe XapakKTEPUCTUKY METAJJIAaM U HEMETAJUIAM 110 IUIAHY:

a) MoJIoKeHrne XuMuieckoro aementa B [ICXD;

0) 0COOEHHOCTH CTPOEHUS aTOMA;

B) pU3HYECKUE CBOMCTBA XMMHUECKOTO JIEMEHTA U UX MPUYHHBI;

I') XMMUYECKHE CBOICTBA AJIEMEHTA U UX MPUYHHBI (3aMucaTh YPaBHEHHS PEAKIIUN K
Ka)KJIOMY CBOWCTBY);

1) TIOJIyYEeHUE ;

€) MPUMEHEHHE.

HazBanue meramna: || HasBanue
HeMeTaJuia;

| KaJIbLIUI, MAarHUN; || cepa, KUCIOPOJ;
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| HaTpuit, Gapwii; | yrmepox, Bomopox;

|
| JKene3o, Kammii; | asor, x0p; |
| amomunmit, tuHK; || drop, docdop; |
| JIUTUU, HUKEIIb, || Opowm, Hox; |
| Menb, Kerne3o; | Kucopo, XJ0p |

Tema 2.1. OcHOBHbIe NOHATHS OPraHUYeCKOH XUMHMH W TeOPHUS CTPOEHHUA
OPraHMYecKMX COeAMHECHHUM.
1.CocTaBuTh NOJTHYIO U KPATKYIO CTPYKTypHBIE (hopmysl C3HS.

2.CoctaButh hopmynsr mzomepoB C5SH12, C6H14, C8HIS,C7HI6.
3.CoctaBuTh GOPMYIIBI IBYX TOMOJIOTOB JJIsl BELIECTBA, UMEIOIIETO CTPOCHHE:

CH,~CH-CH,~CH,~CH, (C,H,),).
|

CH,
4.Cpenu cneAyomux COeTMHEHU HalINTe N30MEPHI:
' CH,

|
a) CH;~CH,~CH,~CH;; 6) CH~CH-CHy; ®) CH—C—CH;;
CH, CH,

1) CH;—CH,~CH-CH,,
CH,

5JIns BemiectBa, mmetomiero crpoenue: CH3— CH (CH3) — CH3, cocraBbre

dbopMysbl OJIHOTO HM30MEpa U JIBYX romosioroB. JlaiiTe ompesneneHue uzomepa u

roMosiora.
6.Jlns BemectBa, mMmetomiero crpoenne: CH3 — CH(CH3)- CH2 - CH(CH3) -
CH3, coctaBbTe (hopMyIibl OTHOTO MU30MEPA U ABYX TOMOJIOTOB.

Tema 2.2. YrieBogopoasl M UX IPUPOJAHbIC HMCTOYHUKH.
3amanne 1.CocTaBieHHe CTPYKTYpHbIX (OpMYJT TOMOJIOTOB U  H30MEpPOB
OpraHUYECKUX BEIIECTB.

1.1.Kak Ha3pIBaIOTCS IO CUCTEMATUYECKOW HOMEHKIJIATYPE CIEAYIOIINAE ATKEHBI:
1) CHs—CH,—C=CH—CHj

CH,—CHjs
2) CH;—CH—CH—CH,—C=CH;
CH; CH,—CH; CHg
CH,
3) CH2=CH—CIJ—CH2—CH3
CH,—CH,
CHg CHg
4) CHa—(|3—CH=CH—é)—CH3?
CH,—CH;  CH,—CHj;
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1.2.1300pa3ute CTpyKTypHbIe (GOPMYJbl BCEX YIVIEBOJOPOJOB, MOJEKYJISIpHAS
dbopmyna kotopeix C5SH10. HazoBuTte 3T COeTMHEHUSI.

1.3.CocraBbTe rpadguueckue GopMysbl ATKEHOB IS n = 4.

1.4.Hanummte cTpyKTypHBIE (GOPMYIIBI CASAYIONINX ATKEHOB:

a) 3-3TIirekcen-1; 6) 3-3Tuin-2-MeTUIoKTeH-4; B) 3-TpONUITrenTeH-1,

T) 2-MeTUI-3-IPONUITEeNTeH- 1 ; 1) 5,6-TuMeTHI-4-TpoNUiITenTeH-2;

1.5.Kakue Buabl H30MEpUU XapakTepHbl i aikeHoB? Hamummre dopmynbt
BO3MOKHBIX U30MEPOB MEHTEHA -1.

1.6.Hanummmre cTpykTypHbIe (POPMYJIbI CACAYIOMNX ATKATUEHOB:

a) 2,3-rekcaauen; 0) 1,3,5-rekcatpuen; B) 2,4-auMerTwineHraaueH-1,4; r) 2,3-
nuMeTmoyTaaueH-1,3 n) S-metunrekcaauen-1,3; e) 4-metmwiokraaueH-1,4.

3amanue 2. YcioBue 3agady  HEOOXOJMMO CHUChIBaTh. PelieHue 3amad  Ha
HAXOXKJEHUE MOJIEKYJISIPHOU (POPMYIIBI.

2.1.BeiBeiuTe MoJeKysipHyI0 GOpMYyITy BElIecTBa, coaepkamiero 85,7 % yriaepoaa
u 14,3% Bonopona. [1moTHOCTE mapoB 1O BOAOPOAY paBHa 21.

2.2.0npenenure MOJICKYJSIPHYIO (PopMyny Ta3000pa3HOro BEIIECTBA, €CJIH €ro
IUIOTHOCTH IO BO3AYXY paBHa 2, a MaccoBas nois yraeponaa 82,76% wm Bogopona
17,24%.

2.3.Haitftu wmonexynsipHyro G(opMyiny ra3zo00pa3HOro BEIIECTBa, COJIEPHKAIIETO
93,75% yrnepona u 6,25% Bomopoza, €CiM INIOTHOCTh 3TOT0 BEMIECTBA MO BO3AYXY
paBHa 4,41.

2.4 Haiigute MOJIEKYJISIpHYIO (pOpMYITy YIIIEeBOJOpOAA, MAaccoBasi JIOJsl yriaepoja B
koTopoMm cocTaBisieT 80%, OTHOCUTENbHAsl IUIOTHOCTh BEHIECTBA MO BOJOPOAY
paBHa 15.

2.5.Haiiqute wMomnekynsipHyo ¢opMyily ajkeHa, MaccoBas JIOJisi BOJOpoJa B
KotopoMm cocrtaBisieT 14,3%, OTHOcUTENbHAs IUIOTHOCTh 3TOTO BEIIECTBA IO
BOJIOpOy paBHa 21.

2.6.Haitnute ™MonekysipHyto ¢GopMyiny yriaeBojopoja, coaepxamiero 82,8%
yriepona u 17,2% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTH BEIIECTBA IO BO3AYXY
paBHa 2.

3apanne 3. CocTaBUTh TaOJMIly B3aUMOCBSI3M IMPEAENbHBIX, HENpPENeNbHbIX U
apOMaTUYECKHUX YTIEBOAOPOIOB.

Tema 2.3 Kucsiopoaocoaep:kaiue OpraHundyeckue coeInHeHus.

3amannel. CocTaBieHHE CTPYKTYpHbIX (OpMyT TOMOJOTOB H  H30MEPOB
OpraHUYECKUX BEIIECTB.

Cpenu npuBeeHHBIX (HOPMYJ HAMIWTE M30MEPHI TIEHTaHOJA-1 U ONpeaenuTe BUJ
n3omepuu. Jaiite Ha3BaHUs BCEM COCIUHECHUSIM:

fl TH3 Hz = CH "H; 'H
B CHs - CHy — CH — THy — THy

CHa Ty CHy — CH{CH;) - CHICHz) — OH
m CHy = CHa = CHOH - CHy
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1.2 Hanuimute MOJIEKyJIIpHbIE (hOPMYJIbl M HA3BaHUS YEThIPEX MEPBUUHBIX CIIUPTOB
C YHCJIOM aTOMOB YTJIepo/ia B MOJIeKyJie 4 u OoJee.

1.3. Pacnipenienure Ciieayrolne BEHIECTBA HA TPH TPYIIBI — CHUPTHI, albJICTHIbI,
KapOOHOBBIC KHCIIOTHI:

0 0
= =
CHOH, CHCZ . CHCT ;
OH H
0 o)
o —
CH-CcZ CHOH, CHAET .
: OH H
0 0
=
H-cZ ., cH~cZ .,  CHOH.
H OH
1.4. CoctaBuTh u Ha3BaThb 10 JBa n3omepa COCIUHCHUA

CS5 H10 O2, npuHajyexamuye pa3IuyHbIM BUaM U30MEPHUH.

1.5. CocTaBuTh U Ha3BaTh 1O JBa n3oMepa coequnenust C5 H10 O, npunagiexaniie
pa3TUYHBIM BHJIaM HU30MEPHHU.

1.6.Hanummure cTpykTypHbIe (OpMYIIbI CISAYIOMINUX BEIIECTB:

a) 2,4-muMeTHI-3-3TUIITeKCaHab;

0) 2,2,4-TpuMeTnI-3-U30IPONHIITICHTaHAIb;

B) 2,3,4-TpuMeTni-3-3TWINICHTaH A 0JI-1,2;

r) 2,3,4-TpuMeTUI-3-U30IPONMITeKCaHTpuoI-1,2,4;

n) 3,4,5,5-rerpameTiii-3,4-TUATUIITEITAHOBAS] KUCIIOTA,;

¢) 2,4-TMMeTHUIITeKCeH-3-0Bast KHCIIOTA.

3amanne 2.PemieHue 3agady Ha HaXOXIACHUE MOJIEKYJAPHON (opMysbl. YcioBUE
3a/1a4 HEOOXO0IUMO CIHCHIBATb.

2.1. B yrneBomopoae MaccoBas aoJig yriaepoma paBHa 84%. OtHocuTenbHas
IJIOTHOCTh MapOB YTJIEBOJOpOJa MO BO3ayXy paBHa 3,45. Omnpenenute dhopmyiy
YTJIEBOJIOPOIA.

2.2. MaccoBas poiss yriaepoaa B yriieBomopone coctaBisgeT 83,33%. IlnoTtHOCTh
MapoB yTJIEBOIOPOIa 10 BOAOpoay paBHa 36. Onpenenure Gpopmyy.

2.3. MaccoBas nons yriaepoja B yriaeBojaopojae cocTtaBisieT 85,7%. IInmoTHOCTH
MapoB yTJIeBOI0OPoia 1o Bo3ayxy paBHa 1,931. Onpenenure popmyiy.

2.4. YraeBonopon conepkut 16,28% Bomoposa. IIMOTHOCTE 3TOro BEHIECTBA MPHU
HOpMaJIbHBIX ycloBHAX 3,839 r/n. Halimure MoNeKysipHyr0 (GOpMyay 3TOTO
yTIEBOJ0PO/A.

2.5. Yrnesomopon coaepxut 82,76% yraepoga. Macca 1 1 3TOoro yriaesomopoaa
(1.y.) coctaBmusier 2,589 r. Haiigute MosiekysipHy10 (hOpMYITy 3TOTO YIJIEBOAOPO/A.

Keiicol
Keiic Nel. «Xmop B xu3HU 4enoBeka» B AnoHun oO0beIMHEHHBIMU CHUJIAMU
HanuonanpHOoro UHCTUTYTA 310poBbs U [IpedekTypHoro yHuBepcurera Cuazyoku
OBIO TPOBEJCHO HCCIEIOBAHUE. YUEHbIE BBISICHUIM, YTO E€CTECTBEHHBIC
OpraHWYECKUE BEUIECTBA BCTYMAIOT B PEAKIUIO C XJIOPUPOBAHHOW BOJOW WU3-TIOJ
KpaHa, oOpa3ysl OMacHbIe COCAMHEHHS, KOTOPhIE MOTYT CIIYXXUTh NMPHUUYUHON paKa.
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Takne coenuHenusa HaspiBaroTCa MX, T0 ecth «MyTtareH ukc» wim «Heu3BecTHbIM
MyTareH».

3agaHus:

1. Tlpennoxute crmocoObl YMEHBITICHUS STOBUTOTO BIUSHUS XJIOpa B TUTHEBOM BOJIC
Ha OPraHU3M YEJIOBEKA.

2. cxoas u3 cBOEH )KM3HEHHON MPAKTUKH, MPUOIU3UTEIBHO PaCCUYUTANTE, CKOIBKO
XJIOPUPOBAHHOW BOJIbI BBl UCIIOJIB3YETE B TEUCHUE JHS U JJIsI KAKUX LIEJIeH?

3. Kakue opransl uenoBeka OOJIBIIIE BCETO CTPAIAIOT OT BO3ICHCTBHS XJopa?

4. Kak BIUs€eT XJOpUPOBAHHAS BOJA HA YEJIOBEKA NP KyllaHUU?

5. HaiimuTe A0MONMHUTENBbHYIO HHPOPMAIIMIO O 3aMEHE XJI0pa Ipu 00e33apaKuBaHUU
BOJIbI.

6. Uccnenyiite pasnuuyHblie TOBAaphl OBITOBOM XMMUU B cBOeM joMe. CocTaBbTe
CIIUCOK XJIOPCOJEPKAIUX COCIMHEHUM, YKa)KUTE Mephl 0€30MMaCHOCTH TP padoTe C
HUMH.

Keiic Ne2. «Bogoponomobuiu — mar B Oyaymee» Apromoounn Honda FCX Clarity
Ha BOJIOPOJHBIX TOIUIMBHBIX AJIEMEHTaX €314T 1o goporam EBpomsl ¢ 2009 roga. B
2011 rony Honda mpucoeauHmiach K €BpONEMCKOMY NapTHEPCTBY 3KOJOTHMYHOMN
sHeprun (Clean Energy Partnership), mociie 4Yero BbiBelda Ha TEpBbIM ILIaH
MPOU3BOJICTBO IKOJIOTUYECKH YHUCTHIX aBTOMOOumied. A Ha Ilstom MockoBckoM
MexnynaponHom aBtocanioHe BA3 mpeactaBun CBOW HOBHUHKY «JlamaAHTIm» ¢
OaJIJIOHaMH BOJIOPOJIa M KUCIIOPO/a.

3aganus:

1. Tlouemy MHOTHE aBTOMOOWIbHBIE KOMIAHUHU pPa3pabaThIBAIOT aBTOMOOWIIH,
paboTaronire Ha BOJOPOIHOM TOTUIUBE?

2. Kak BBIXJIONHBIE Ta3bl aBTOMOOUJICH, pabOTAIONINX HA YTIIEBOJOPOIHOM TOIUIMBE,
BIIMSIOT Ha 3I0POBbE YEJIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE Y BOAOPOAOMOOUIIEH?

4. Halinute TONOJIHUTENIbHYIO HH(POpMAIIIIO 00 UX YCTPOIMCTBE.

5.Ecnu B Baiie ceMbe WIM y BallluX 3HAKOMBIX €CTh aBTOMOOWJIM, MOJCYUTANTE,
CKOJIbKO TMPHUOIU3UTENIBHO JUTPOB OCH3WMHA, Ta3a U KakKOW MapKH HCHOJIb3yeTe
€XKEJTHEBHO.

6. Kakue BemniecTBa U B KAKOM KOJIMUYECTBE MOTYT HAXOJUTHCS B BBIXJIOMHBIX ra3zax
BaIllMX aBTOMOOUJIEH?

Keiic Ne 3. T'a3 0Oe3 3amaxa, BKyca u IiBeTa. [oput c 0Opa3oBaHHEM BOJbI U
YIAEKUCIIOTO Ta3a. JTO BEIIeCTBO HAXOAUT IIMPOKOE NPUMEHEHHE B OBITYy B
KaueCTBE TOIUINBA, CEJIbCKOM XO035IICTBE, METAJLTYPTHH.

3amanue:

1. HazoBuTe 3TO BEIECTBO.

2. K kakoMy KJ1accy COEUHEHU OTHOCUTCS TAHHOE BELIECTBO?

3. KakoB KaueCTBEHHBIN U KOJIMYECTBEHHBIN COCTAB DTOT'O BellecTBa?

4 Kakue BemecTBa O0Opa3ylOTCs TIPU  B3aMMOJCHCTBUM KHCJIOpOAa C OTUM
BEIIECTBOM? 3aluIIUTE ypaBHEHUS BO3MOXHBIX PEaKIUid W HA30BUTE MPOIYKTHI
peaKiuu.
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5. [louemy 3Ty peakiMio Ha3bIBAIOT TOPEHUEM?

Ketic Ne 4. «Henomnpasumas omubdka» B pupme TOO «Kackan-2» mnpu 3akauke rasa
B OQJUTOHBI, HE TOOABWIIM BEIIECTBO KOTOPOE MPHUIAET 3amax JoMalrHeMy rasy. ['a3
OBLI JOCTABJIEH B OJJHY U3 KBAPTUP U IIPHU 3TOM OaJIJIOH mporyckan. Uepes cyTku Bce
JKUJIBIIEI OKa3aJIMCh B OOJILHUIIC

3amanue:

1. UmeeT 1 pupOIHBIiA Ta3 MpomnaH u OyTaH 3amnax?

2. Kakyro HenmompaBHMYIO OIIMOKY COBEPIIMIN PAaOOTHUKH T'a30BOM CTaHIMM TPHU
3aKaukKe OBLITOBOIO rasza?

3. Kakoe BemnecTBo npuaaeT 3amnax JoOMallHeEMY Trazy?

4. MoseT 1 000HSIHHE YeJIoBeKa YJIOBUTH ra3 6e3 3amaxa?

5. KakuM npubGopoM MOKHO JI0Ka3aTh MPUCYTCTBUE ra3a B KBapTHpE, €ClIU OH 0e3
3amnaxa?

Keiic No5. «Ouunctka HedTenpoaykToB» Hannunme  I€rkooCMOISIOIIMXCS
HEHACBHIIIICHHBIX ~ yTJIEBOJOPOJOB M  KHCIOpPOJA-, a30T- M CEPOCOJEpKaIINX
COCMHEHHUI B COCTaBe HE(TEMPOIYKTOB CHMKAET KAYECTBO MOITYYCHHBIX W3 HUX
npoAyKToB. [l03TOMY OHM TTOIBEPTrarOTCsl OYHCTKE.

CnocoObl OYMCTKH: 00paboTKa KHUCIOTOM M OCHOBAaHUEM, 3aT€M THUJIPOOUYUCTKA,
azcopOuus u abcopOuus.

Ouncrka kucnoTamu. J[ns1 OYMCTKM OT HEHACBILIEHHBIX YIJIEBOAOPOJIOB H
a30THCTBIX OCHOBAaHUI HEPTENPOIYyKThl 00pabaThIBAIOT HEOOJBLUINM KOJIUYECTBOM
CEpHOI KUCIOTHL. 3aTeM JJIsl OUYUCTKU OT HA(PTEHOBBIX KHCIOT U OCTATKOB CEPHOMU
KHUCJIOTHI X 00pabaThIBAIOT 1IEI0YbIO, a MOCE ITOr0 MPOMBIBAIOT BOAOM. OcTaTok
nocie 0O0pabOTKH KHCIOTOM Ha3bIBa€TCsd KHUCIBIM TYJPOHOM, @ OCTaTOK IOCIe
00paboTKH 1mIe0ubio — HaTOM, (HaTpreBast CoJb HA()TEHOBBIX KUCIIOT).

CylHOCTh  OYMCTKM HEPTEMPOAYKTOB METOAaMHU afcopOuuu u adbcopOoiuu
3aKJII0YAaeTCsl B CEJIEKTUBHOW aACOpOIMM aJcopOeHTaMu BPEIHbIX MPUMECEH,
UMEIOIINXCS B COCTaBe HE(YTEMPOIYKTOB.

C 1enpl0 TOBBIMICHUS YCTOWYMBOCTA M KadecTBa B HE(PTEMPOIYKTHI JAOOABISIOT
HEOOJIbIIIOE  KOJIMYECTBO  AHTHOKHCIUTENEH  (MHrubuTopoB). B kauecTBe
WHTUOUTOPOB HCTIONB3YIOTCS (PEHOIBI, apOMAaTHYECKHE aMHUHBI, aMUHO(QEHOIBI U T.
I

3agaHue Keicy:

1. U3yuuts criocoObl ouncTku HedTH (amcopOrus u abcopOoIus)

2.Yem osiiH €rtoco0 OTINYAETCS OT JAPYroro?

3.Kakue criocoObl 0UuCTKH HEPTH MOKETE MPEITIOKUTH BbI?

Keiic Ne 6. «Okomnorust u HedTenpoMbicem» 3arpsS3HEHHS OKPYKAIOIIEH Cpebl IPU
no0brye He(THU [ HAIIEr0 BPEMEHU OYEHb akTyalbHa IMpobsiema. OmnacHbIM
MCTOYHUKOM 3arpsi3HeHus Kacnuiickoro Mopsi siBisieTcss Mopckas HeTenoOblua,
takke Kacnuii 3arpsi3Hsercs npu TpaHCHOPTUPOBKE HePTH TaHKepaMu. Kaxabiii u3
Bac BUJEII 10 TEJIEBU30PY MOCIEACTBUA aBapuil He()TeHaTUBHOTO TaHKepa. UepHrle,
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MacCJISTHUCThIE Oepera, MOKPHIThIe Ma3yTOM, KPbUIbs IITUIL B BI3KOM MasyTe, JIIOJIU B
3aIIUTHBIX KOCTIOMaX, KOTOpble COOUpaIOT HE(PTH JIoNaTaMu U BEAPAMH.

Tankep «Butsa3p» ¢ 3 Ha 4 aBrycra (kak cooOmaer «Ka3zaxcraHckas TipaBaay)
nepeBo3uws HepTh 180 ToHH Mo Kacmmio. B ycnoBusax miaoxoil BUAMMOCTH TaHKEP
MOJTy4nJI IPOOOMHY M Havall TOHYTh. UeJoBeuecKux xKepTB cymenu u3dexarb. Ha
MOBEPXHOCTU MODs, TJI€ 3aTOHYJ TaHKEp 00pa3oBanoch HEPTAHOE MATHO, KOTOPOE
pa3uiIoCch Ha TeppuTopun dosee 20 K.

3agaHue K Keucy:

1.Hackonbko omacHo HedTsiHOe 3arpssHeHue Kacmusi M kakue 53KOJIOTMYECKHe
MOCJIEACTBUS OHO UMEET?

2. [IpuBenuTe mpuUMeEpHI pelIeHus JaHHON 3KOJIOTMUeCKOU MPoOIeMbl?

3.Kakue texHomoruu 1ijisi coopa He()THU C MOBEPXHOCTU MOPS MOMKETE MPEAJIOKUTh
BbI?

Keiic Ne 7. IloBblllieHHE KOHIEHTpPALIMM HEKOTOPHIX Ta30B B aTrMocdepe MOXKET
NPUBOJUTHL K TJIOOATLHOMY TOTEIUICHHUIO - TaK Ha3bIBAEMOMY «IIAPHUKOBOMY
addexty». [loxanyit, Hanbosee BaXKHBIMU «ITAPHUKOBBIMU razamm» sBJsitoTcs C02
u CH4.

MetaH BO3HUKAET MPU aHAIPOOHOM (T. €. MPOUCXOISIIEM B OECKUCIOPOAHON cpelie)
pacrajie OpraHMYeCKUX BEIIECTB; MYy3bIPbKH METaHa OO0pa3ylOTCs B OOJOTUCTHIX
MECTHOCTSIX, 32 YTO OH MOJIyYWJ Ha3BaHHUE «OOJOTHBIM Tra3y». 3aTOIUICHHbBIC MOJIs
(HampuMep, PHUCOBBIE TOJII BO BpPEMsI CEBa) SBISIOTCS HMCTOYHUKOM OOJIBIIOTO
KOJINYECTBA METaHA.

JpyruM MCTOYHUKOM METaHA SIBJISIIOTCS KBAYHbIC KMBOTHBIE, TAKHE, KAaK KOPOBBI,
OBIIbI M KO3bI, TUIIIEBAPUTEIIbHAS CUCTEMA KOTOPBIX YCTPOEHA 0COOBIM 00pa3oM JIJIst
nepeBapuBaHus TPABSIHOMN MUIIKM: KOHEYHbIE TIPOYKTHI METa00IM3Ma

coJiepKaT METaH, KOTOPBINA BBIJEISETCS B arMochepy. DTO MPUPOIHBIN MpOIecc,
XOTSl KOJUYECTBO JOMAIIHUX KUBOTHBIX 3aMETHO BBIPOCIO 3a IMOCJEIHUE JBa
crojeTusi. boiee TOro, cocraB KOPMOB CYHIECTBEHHO BJIMSET Ha KOJUYECTBO
o0Opazyronierocsi MeTaHa.

1.Chopmynupyiite runoTe3y BblJICICHUS METaHa JIIOIbMHU.

2. Kak Kxonm4ecTBO MeTaHa, 3aBUCHUT OT KOJIMUECTBA HACEJICHUS IJIAHETHI.

3.UTo siBNsieTCSl ICTOUHUKOM BBIJIEJICHUS MeTaHa B atMocdepy?

3aiaHud IS CaMOCTOATEIbHON PadoThI

TeMbl 10KJI210B
1. CoBpeMeHHBIC METO/IbI 00€33apaKUBaHUS BOJIBI.
2. AnnoTponusi MeTasioB.
3. Ucnonb30BaHne paJiOaKTUBHBIX U30TOMOB B TEXHUYECKUX IIEJISIX.
4. PEHTT€HOBCKOE U3JIyYEHUE U €r0 UCIO0JIb30BAHUE B TEXHUKE U MEAUIUHE.
5. OxpaHa OKpy»Karolen cpeabl OT XUMUYECKOTO 3arpsi3HEHUS.
6. CepHast KUCIIOTaA — «XJIEO XUMUYECKON MPOMBIIILIIEHHOCTH.
7. IlpakTHdyeckoe MPUMEHEHHUE DJICKTPOJM3a: padMHUPOBAHUE, TaIbBAHOIUIACTHKA,
rajJbBaHOCTETHUS.
8. McTopusi IBEACKOUN CITUYKHU.
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9. Ponp MeTaJIOB B MCTOPUHU YEJIOBEYECKOW IMBUIIM3ALUU.

10.McTopus pa3BUTHS YEPHON METAJLTYPrUH.

11.UcTtopus pa3BuTHs HBETHOM METAJLTYPTHH.

12.CoBpeMEHHOE METAILTYPTrUUE€CKOE MPOU3BOJICTRO.

13.Posib METAJUIOB U CIIJIABOB B HAYYHO-TEXHUUYECKOM MPOTrPECCE.

14.Koppo3usi METaIoB U CIOCOOBI 3aIIUTHI OT KOPPO3HH.

15.9kon0rnyeckre acleKTbl UCIOJIb30BAHUS YTIEBOAOPOIHOTO ChIPbS.
16.9xoHOMHYECKHE ACIIEKTBI MEKyHApPOIHOTO COTPYAHUYECTBA 1o
VCITOJIB30BAHUIO YTIIEBOJOPOJAHOTO CHIPBSI.

17.XuMus yriieBoAOPOHOTO CHIPHSI.

18.Y11eB0OIOPOAHOE TOIUIMBO, €r0 BUJIBI U HA3HAYCHUE.

19.CunTeTHYECKNE KaydyKHU: HCTOPHUSl, MHOTOOOpa3He U NEPCIEKTUBBI.
20.Pe3snHOTEXHNYECKOE TPOU3BOJICTBO M €ro pojb B HAYYHO-TEXHUYECKOM
porpecce.

2].IlpumeHeHne apoOMaTHIECKUX YTIIEBOAOPOIOB.

22. ApoMaTHYECKHE YTIEBOIOPOIBI KAK ChIPBE I MPOU3BOACTBA MECTULUIOB.
23.He(d1h 1 ee TpaHCHOPTHUPOBKA KaK OCHOBA B3aWMOBBITOJJHOTO MEXIYHAPOIHOTO
COTPYAHUYECTBA.

24.CBapo4HO€ TPOU3BOACTBO U POJIb XMMHUU YTIIEBOAOPOIOB B HEM.

25.YT1IIeBOABI ¥ UX POJIb B AKHUBOM IIPUPOJE.

26.CpencTtBa  TUTHEHBI Ha OCHOBE  KHCJIOPOACOIEPNKANMX  OPTaHUYECKUX
COCIMHEHUM.

27.Cunrernueckue mororiue cpeactsa (CMC): 1oCTOMHCTBA U HEJIOCTATKH.

28 Jlepuuur Oenka B MNMILEBBIX NPOAYKTax M €ro MPEoJOJICHHE B paMKax
r7100aJpHON IPOJOBOIBCTBEHHON POTPaMMBI.

29.Xumus 1 OMOJIOTHSI HyKJIEMHOBBIX KUCIIOT.

Tembl pedeparTon
1. BbuoTexHOJOTHUs U TeHHas HHXXeHepus — TexHojoruu X XI Beka.
2. HanoTexHONOTHsSI Kak TMPUOPUTETHOE HANpPABICHWE PAa3BUTHS HAYKH W
npou3BoJicTBa B Poccuniickon Penepanun.
3. CoBpeMeHHbIE METOABI 00e33apaKMBAHUS BOJIBI.
4. Annotponusi METaJIOB.
5. Xwusnb un gesarensHocTh [.M.Menaeneena.
6. «llepuognyeckomy 3aKoHy Oyayliee HE TPO3UT Pa3pPyIICHUEM. . >
7. Cunre3 114-ro anemenTta — TpuyM@d pOCCHUMCKUX (PUBUKOB-SAEPIIUKOB.
8. MH3oTomsl Bomopoa.
9. Hcnonb3zoBaHuE paAHOAKTUBHBIX U30TONOB B TEXHUYECKUX LIETISX.
10. PeHTreHOBCKOE M3ITyY€HUE U €TO UCIIOJIb30BAHNE B TEXHUKE U MEUIIMHE.
11. I1na3ma — 4eTBEPTOE COCTOSIHUE BEUIECTRA.
12. Amop¢uble BelecTBa B IPUPOJIE, TEXHUKE, OBITY.
13. OxpaHa OKpy:Karomieil cpeabl 0T XMMUYECKOTo 3arps3HeHus. KoanuecTBeHHbIE
XapaKTEPUCTUKU 3arPsI3HEHUS OKPY>KAIOIIEH Cpe/ibl.
14. TIpumeHneHue TBEPAOTo U razoo0pasHoro okcuaa yriepozaa (IV).
15. 3amuTa 030HOBOI'O PKpaHa OT XUMUYECKOTO 3arps3HEHUSI.

32



16. I'pyboaucnepcHbie CHCTEMBI, HMX KiIacCU(pUKAIUSI M HCMIOJb30BAaHUE B
npoecCUOHaNbHOM eI TeIbHOCTH.

17. KocmeTnueckue reiu.

18. [IpumeHeHne cycieH3uil 1 SMYJIbCUN B CTPOUTEIHCTBE.

19. MuHepasisl ¥ TOpHBIE TTOPO/IBI KaK OCHOBA JIUTOC(EPHI.

20. PacTBOpBI BOKpYT Hac. THIIBI paCTBOPOB.

21. Boja Kak peareHt u cpejia sl XMMUYEeCKOTo Mpoliecca.

22. Xwuznb n nesarensHOcTh C.AppeHuyca.

23. Bknajg OTEUeCTBEHHBIX YUYEHBIX B Pa3BUTUE TEOPUH DJICKTPOIUTHUECKOM
JUCCOITUAITIY.

24. YcTpaHeHHe )KeCTKOCTH BOJIbI Ha MMPOMBIIUICHHBIX PEANPUATUSX.

25. CepHas KHUCJIOTa — «XJIe0 XMMUYECKOW MPOMBIIITIEHHOCTH.

26. Vcrionb30BaHWE MUHEPATBHBIX KUCIOT HA MPEANPUITUIX PA3TUYHOTO MPOPUIIS.
27. OKcUIbl ¥ COJIM KaK CTPOUTEIbHbIE MaTEPUAIIBI.

28. Vctopus rumca.

29. IloBapeHHas COJIb KaK XMMHYECKOE CHIPHE.

30. MHoronukuit KapOoHAT KaJIbLIUA: B IPUPOJIC, B IPOMBIIIIICHHOCTH, B OBITY.

31. Peakuuu ropeHHs Ha IPOU3BOJCTBE U B OBITY.

32. BupTyanbHOE MOJEIUPOBAHNE XUMHUECKHUX POIIECCOB.

33. DIeKTpoIM3 PACTBOPOB AIICKTPOTUTOB.

34. DAEeKTpOIN3 PacIIaBOB IEKTPOIUTOB.

35. IIpakTHueckoe MpUMEHEHHE AIIEKTPOIU3a: papUHUPOBaHNE, TaIbBAaHOIJIACTHKA,
rajJbBaHOCTETUSI.

36. Mcropus noinydeHus ¥ Nporu3BOJCTBA AIFOMUHUSL.

37. DAEKTPONUTUYECKOE MTOIy4eHHUE U papUHUPOBAHUE MEH.

38. XKuzub u gesrenbHOCTH 1. J[3BH.

39. Porb  MeTayuioB B HWCTOPUM  YEJIOBEUECKOW  IUBMIM3anuMH. Vcropus
OTEUECTBEHHOM  4epHOW  MeTtaurypruv. COBpeMEHHOE  METaJLTypruyeckoe
MIPOU3BOJICTBO.

40. MicTopusi 0TE€4EeCTBEHHOM LBETHON MeTalmyprud. Pojib METauioB M CIUIaBOB B
Hay4YHO-TEXHUUYECKOM IMPOTpecce.

41. Koppo3usi METaioB U CIOCOOBI 3aIIUTHI OT KOPPO3HH.

42. HepTHBIC WX 0JIATOPOIHBIC Ta3bl.

43. Poxmaromme cojii — raJioreHsbl.

44. Uctopus MIBEICKOM CITMYKH.

45. VicTopusi BOSHUKHOBEHUS M Pa3BUTHS OPraHUYECKON XUMHUHU.

46. XXuzsb n gestenbHocTh A.M.ByTieposa.

47. Butanusm u ero Kpax.

48. Poib  OTEYECTBEHHBIX YYEHBIX B CTAaHOBJIEHWHM U Pa3BUTUU MHPOBOM
OPraHUYECKON XUMMUHU.

49. CoBpeMeHHbIE MTPEICTABICHUS O TEOPUU XUMUYECKOTO CTPOCHHUSI.

50. DkosornuecKne acneKThl UCTOIb30BAHMS YTIIEBOJOPOIHOTO CHIPBA.

51. DxoHOMHUECKHE aCIEeKThI MEXIYHAapOJAHOIO COTpY/JHUYECTBA ()
UCITIOJIb30BAHUIO YTIIEBOJOPOJAHOTO ChIPbSI.

52. Uctopust OTKpPBITUSL U Pa3pabOTKU Ta30BbIX U HEMTIAHBIX MECTOPOXKICHUH B
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Poccuiickon @enepanum.

53. Xumus yriieBoJI0POJTHOTO ChIPbsl K MOsI Oy y1masi mpodeccus.

54. YrineBogopoJHOE TOIUIUBO, €T0 BUJIBI M HA3HAUYCHHUE.

55. CuHTeTHYECKHE KayqyKU: UCTOPHUS, MHOTOOOpa3ue 1 MepCIeKTUBHI.

56. Pe3anHOTEXHUYECKOE TMPOU3BOJACTBO MU €r0 pPOJb B HAYYHO-TEXHHUYECKOM
nporpecce.

57. CBapoyHO€ MPOU3BOJCTBO U POJIb XUMHUHU YTIEBOAOPOIOB B HEM.

KonTpoJsabnas pabora
Tema. OcHOBHbIE NOHATHSA W 3aKOHbI XxuMuu. Ilepuoanmyeckuil 3aKOH H
Ilepuoauueckass cucrema xumMuyeckux 3iaemeHtoB .M. MenageineeBa u
CTPOeHHEe aTOMA.
Bapuant Nel
1./laliTe ompenelieHHE MOHATHN: XUMHUYECKUH SJIEMEHT, aToM, MoJjekyina. Yem
oTInyarTcs pusznueckue sapieHus: oT xumudeckux? [IpuBeaure npumMepsl.
2.ChopmynupyiiTe 3aKOH 00beMHBIX OTHOILIEHUW. [lonTBEpAUTE 3aKOH HA MpUMeEpe
peakluy B3auMOJAECHCTBUS BOAOPOIA C a30TOM.
3. IlpuBenutre dopMynupoBKy mnepuoguyeckoro 3akoHa JI.M.Menneneera. Urto
cunutan J.M.Mennenees rnmaBHOW XapakTEpUCTUKOU dyeMmeHTa.? Kak m3meHsroTcs
CBOICTBA AJIEMEHTOB B IIEpUOAaX U rpynnax?
4.JlaiiTe XapakTEpUCTUKY aTOMOB 1O Iu1any: Ne 4
5. OmnpenenuTh OTHOCUTENBHYIO MOJIEKYJsApHYI0 Maccy BemectB: Cu20, KNO3,
Na2Si103, H3PO4. [laTe Ha3BaHHE KaXKOMY BEIIECTBY.
6.Hamucarp snextponHbie GopMysbl 1y aTOMOB 35ieMeHToB: 14, 37, 41.K xakum
AIEKTPOHHBIM CEMENCTBAM OHU OTHOCSTCA?
Bapuant Ne2
1./laiiTe ompenelieHHE TOHATHUI: MOJb, OTHOCUTEIbHAs MOJEKYJISpHas Macca,
MOJISIpHBIN 00BbeM. UeMy paBeH MOJISIpHBIM 00bEeM JIF0OOT0 raza Mpu HOPMabHBIX
YCIOBUSX?
2. Jlaiite dopmynupoBKy 3akoHa ABoraapo. Omnpenenute, OAMHAKOBOE JIM YHUCIO
MOJIEKYJI COIEPKUTCS B
a) 10 m a3ota u 10 nurpax merana? 0) 10 xr azota u 10 kr metana?
3.IlpuBenure  (GOpMYIMPOBKY  3aKOHAa  COXpPAHEHUS  MacChl  BEUIECTB.
[TpousrocTpupyiTe ero Ha npuMepe peakuuu BaumojencTsus okcuaa meau (II) ¢
a30THOM KUCJIOTOM.
4.JlaiiTe XapakTepUCTUKY aTOMOB 1O Miany: Ne 6
5.0npenenuth OTHOCUTENBHYIO MOJEKYJISIpHYIO Mmaccy BemecTB: Al12(S04)3,
H2S04, K2S, Mg(OH)2. [laTh Ha3BaHHE KaXJIOMY BEIIECTBY.
6.Hamucatp anekTponHbie (HOpMysbl aisi aToMOB 3nemMeHToB: 17,38,41. K kakum
AJIEKTPOHHBIM CEMENCTBAM OHU OTHOCATCS?
Bapuant Ne3
1.[laliTe ompeneneHue MOHATUN: XUMHUUYECKUE DPEaKUUU, XUMUYECKHUE (POpPMYIIbI,
XUMUYECKHE ypaBHEHUS. UTO HAa3bIBAETCS MHACKCAMU B XUMUYECKUX (hopmyrax?
2. llepeuncnure OCHOBHBIE MOJIOKEHUS AaTOMHO-MOJIEKYJISIPHON TEOPHUHU.
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3. [lo kakoMy TpHU3HAKY 3JEMEHTHI MOAPA3JIESAI0TCS Ha AJIEKTPOHHbIE ceMeicTBa?
Kakue 351eKTpOHHBIE ceMENCTBA BaM M3BECTHBI. K KaKUM 3JIEKTPOHHBIM CEMENCTBAM
OTHOCSITCSI 3JIEMEHTHI KAJIbLINI, HEOH, CKaHIU, LIepUii?

4.JlaiiTe XapakKTEPUCTHKY aTOMOB IO Miany: Ne 14

5.0npenenutb OTHOCUTEIBHYIO MOJIEKYJsIpHYI0 Maccy BemiectB: SO3, CaCO3,
H2S0O3, NH40OH /lats Ha3BaHUE KaXJOMY BEIIECTBY.

6.Hanucatb 37eKTpoHHBIE (QOPMYJBI AJIE aTOMOB 3yeMeHTOB: 7,39,56. K kakum
AIIEKTPOHHBIM CEMEUCTBAM OHU OTHOCSITCA?

Bapuant Ne4

1.[JaliTe ompenenecHUEe MOHSATUN: aTOM, BJIEKTPOHHOE O00JIaKO, IIABHOE KBAHTOBOE
yucio. UTo XapakTepHu3yeT INIaBHOE KBAHTOBOE uncio? Kakue 3HaueHrs NpUHUMAET
IJIABHOE KBAHTOBOE YUCIIO?

2.1loueMmy B TJIaBHBIX MOATPYIIAX CBEPXY BHHU3 METAIUIMYHOCTh HJIIEMEHTOB
YBEIIMYMBAETCSA, a HEMETAUIMYHOCTh yMEHblaerca? UYTo  XapakTepusyer
ANEKTPOOTpULIATENBHOCTE? Kak u3MeHseTCsl 3JIeKTPOOTPUIIATEIBHOCTh B TJIABHBIX
noArpynmax?

3. KakoB ¢usnuecknii CMBICT TOPSIKOBOTO HOMEpPA XHMHYECKOTO »dJeMeHTa?
CKOJIBKO ITPOTOHOB, HEUTPOHOB U JIEKTPOHOB COAEPKUT aTOM Keie3a’?

4.]laliTe XapaKTepUCTUKY aTOMOB 110 Tutany: No 12

5.0npenenutsb OTHOCHTEIIbHYIO MOJIEKYJISIPHYIO Maccy
BemiectB: PO3, Zn(OH)2, H2Si03, AICI3

JlaTh Ha3BaHUE KaKIOMY BELIECTBY.

6.Hamucarb snexTpoHHble GopMyIbl s aToMOB 3iemeHToB: 4,16,33.. K kakum
AIEKTPOHHBIM CEMEUCTBAM OHU OTHOCSTCA?

Tema. CTpoeHnue BemecTBa.

Bapuant Nel

1. Kakasg cBA3bp Ha3bIBaeTCcsl KOBaJeHTHON HenoisipHoH? IlpuBeaure cxembl
oOpazoBaHus CBsi3el B MoJieKysnax OpomoBomopona u Opoma. Kak HazbiBaeTcs
MEXaHU3M 00pa30BaHUsI CBA3M JJIsl ITUX CITydaeB?

2. JlaliTe onpeiesieHUE TTOHITHUIO JJIMHA CBsI3U. Kak M3MeHSAETCs JJIMHA CBSI3U MEXKY
aToMaMM B MOJEKyJax (TOpPOBOAOPOJAA, XJOPOBOAOPOAA, OpPOMOBOIOPOJA,
nonoBogopoaa. OObscHUTE, HUCNONB3Ys Tpaduueckue GOpMyIbl s ATUX
COCIMHEHUN U YUUTHIBAS UX TMOJIOKEHHUE B IEPUOJANUECKON CUCTEME.

3. Uro Takoe BaieHTHOCTb? YeM OOBICHSAETCA CYIIECTBOBAHUE 3JIEMEHTOB C
MOCTOSIHHOM BaJE€HTHOCThIO? UTO SBIISIETCS MPUYMHOW MEPEMEHHOW BaJEHTHOCTHU
MHOTHUX 3JIEMEHTOB?

4. Hanummre Mexanu3m oOpa3oBaHus cBsi3u B Mosiekynax: SiH4, Na2S

S.YKaxXuTe TUIIBI CBA3EU M ONPEAECIUTE CTEIIEHU OKHCIICHUS aTOMOB B MOJIEKYJIaX
cienytonux coequnenuii: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2S0O3

Bapuant Ne2

1.Kakyro cBs3b HaszpiBatlOT MOHHOW? [loueMy OHa SBIAETCS MPENEIBHBIM CIy4aeM
KoBaJIeHTHOU cBs3u? [IpuBeanTe cxemy oOpa3oBaHUs XJIOPUa HATPUSI.

2.JlaiiTe ompenesieHUE MOHATHIO «XUMUUYecKas CBA3b». KakoBwl Ba 00s3aTEbHBIX
yCJIOBUSI 00Opa3oBaHUsl KOBaJIGHTHOM cBsi3u. [lokakute Ha mpumMepe oOpa3oBaHUs
MOJIEKYJIbI BOJIOPO/Ia U3 aTOMOB.
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3.[laliTe ompeneneHue MOHATHUIO CTeNeHb okucieHuss? Kakue 3/1eMEeHTbl MMEIOT
MOCTOSIHHYIO CTEMEeHb OKHCJIEHHUSI BO BCEX CJIOXKHBIX BemlecTBax? YeMy paBHbI
BBICIIIME U HU3IIUE CTEIICHU OKUCIIEHUS SJIEMEHTOB?

4. Hanummre MexaHu3M 00pa3oBaHUsI CBsI3U B MoJiekynax: K2S, N2

S.YKaxXuTe TUIIBI CBA3EW U ONPEAECIUTE CTEIIEHU OKHCIICHUS aTOMOB B MOJIEKYJIaX
cienyronux coequnenuii: a) Cl2 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02
Bapuant Ne3

1.Kaxkas cBsi3b Ha3bIBaeTCsl MeTayueckoi? KakoBbl ee 0coOeHHOCTH?

2. Kakas cBs3b Ha3bIBaeTCsl TOHOPHO-aKienTopHO. [lokaxuTte cxeMy oOpa3oBaHus
JIOHOPHO-aKIENTOPHOM CBS3M Ha MPUMEpPE HOHA AMMOHHSI.

3. laiite ompezielieHHe TOHSATUIO CTENEHb OKUCJIeHWs. Bcerma num  4ucieHHO
COBNAJAIOT CTENIEHb OKUCJICHUS U BaJICHTHOCTb.

4. Hanuiute MeXaHu3M o0pa3oBaHus CBsI3U B MoJiekynax: S2 ,H20

5.YKaxuTe TUIBI CBSA3EH U OINpEAeNIUTE CTETIEHH OKUCICHUS aTOMOB B MOJIEKYJIaX
cienyromux coeauaenunii: a) OF2 , H202 , MgSO4 6) H2S, Na3PO4 , LiOH
Bapuant Ne4

1.Kakyro CBs3b Ha3pIBalOT MOHHOM? Mexay aroMamMu KAakWX OJJIEMEHTOB OHa
obpazyercs? Kakoii 3apsn umeroT noHsl MetaiiioB? Kak onu HazbiBaroTcsa? B kakue
MOHBI MPEBPAIIAIOTCS ATOMbI HEMETAJJIOB MPU MPUCOETUHEHUH SJIEKTPOHOB?

2. Jlaiite ompeAcrcHUE MOHATUI0O XUMHYECKas CBsA3b. Kakme TUIbI XMMHYECKOU
CBSI3M BbI 3HAeTE?

3.Hanmumure MmexanusM oOpa3oBaHus CBs3M B MoJiekynax: H2S, ClI2

5.YKaxuTe TUIbI CBSI3€M U ONPENEIUTE CTENEHU OKUCIEHUS aTOMOB B MOJIEKYJIax
cnenytonux coequnenuit: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS TUCCONMALUA.

Bapuant Nel

1.JlaiiTe ompeneneHre MOHATHIO pacTBOPhI. Kak KiacCHUIMPYIOTCS PacTBOPHI 10
arperatHoMy coctosiHuio? Kakue mporiecchl NpoTEeKarT MPU PAaCTBOPEHUM BEIIIECTB
B KHAJIKUX PaCTBOPUTEIIAX?

2.JlaliTe omnpenesieHue TMOHATHUIO MAacCOBOM J0JIEM pacTBOPEHHOro BemiecTBa. 1lo
KakuM (popMyriaM MOXKHO paccUuTaTh MAacCOBYIO JOJIKO PaCTBOPEHHOTO BEIIECTBA,
Maccy pactBopa?

3. Kakue BemiecTBa OTHOCSTCS K DJEKTpOJIUTaM U He dnektpoiutam? [lpuBegute
MPUMEPHI.

4 Hanumure MONEKYJISIPHbIE W MOHHBIE YPAaBHEHHMS PEAKIUM, MPOTEKAIOUIUX IpU
CJIMBaHUH PAaCTBOPOB:

a) XJopua HaTpUs U HUTpaTa cepedpa;

0) COJISTHOM KUCJIOTHI U KapOOHaTa KaJus;

B) xuiopuaa xene3a (III) u rugpokcuaa HaTpusi.

5. Pemure 3amaun.

1.Kakast Mmacca conu motpedyercst A mpuroToBiaeHus 15%-Horo pactBopa xjaopujia
HaTpusa maccout 120 r.

2.1IpuroroBnen 20%-HbI pacTBOpP HUTpaTa KaylblUs. BelUnciIuTe Maccel BOABI U
HUTpaTa Kayiblus, coaepxamuecs B 100 r rakoro pactsopa.
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3. B Boae maccoit 200 r pactBopuiiu 40 r conu. KakoBa maccoBasi 107151 COJIA B 3TOM
pacTtBope.

Bapuant Ne2

1. JlaliTe ompeneneHne MOHATHUIO JUCHEpCHBbIe cucTeMbl. Kak kmaccudumupyrorcs
JUCTIEPCHBIE CUCTEMBI TIO pa3Mepy YacTHUIl AUCTIEPCHON (a3bl?

2. JlaiiTe ompeneneHue NOHATHIO MOHBL. Kakne MOHBI Ha3bIBAaIOTCS KaTUOHAMH, a
kakue annoHamu? [IpuBeanTe nprumMepsl KATHOHOB U AHUOHOB.

3.ChopmynupyiiTe =~ OCHOBHBIE  TMOJOXKEHUS  TEOPUU  DIIEKTPOJIUTHUECKOUN
auccounani. KTo ©M Korma OpemIokKUI  TEOPUI0  BJIEKTPOIUTUYECKOU
JACCOLAAITNN?

4 Hanncath ypaBHEHUE PEAKIUU MEXAY TUIAPOKCHIOM KallUsl U COJISIHOU
KHUCIIOTBI; MEKY XJIOPUIOM Oapusi U CyJib(paToOM HATPHs; MEXKIY XJIOPUIOM HATPUS
U HUTPATOM cepedpa B MOJIEKYJIIPHOM M MOHHOM BUJI€ (TIOJTHOM U COKPAILIEHHOM ).
5.Pemmre 3amayumn.

1.B Boge maccoii 200 r pactBopuiin 25 1 conu. KakoBa maccoBast 40JIsI COJU B 3TOM
pacTBope.

2.1IpuroroBnen 20%-HbI pacTBOp XJOpUAA KAJIbLUA. BBIUUCINTE MacChl BOABI U
xjopuaa Kanslus, coaepxamuecs B 100 r rakoro pactsopa.

3.Jano 500 r 10%-noro pactBopa cyibdara meau(ll).Beruncnure maccy stoit conu
B JAaHHOM pacTBOPE.

Bapuant Ne3

1./lafiTe omnpeneneHue MOHATUIO CYCIIEH3UHM, AMYJIBCHH, KOJUIOWIHBIE PacTBOPBI.
[IpuBeCTH IPUMEPBHI.

2. JlaiiTe onmpeneieHUE MOHSITUIO AJEKTPOIUTHI. Kakue 3JIeKTpOoIuThl Ha3bIBAKOTCS
CWJIbHBIMH, a Kakue ciadbiMu? [lpuBeauTe npumMepsl.

3.Yem oOBsICHsSIETCS pa3ivyle B CBOMCTBAX MOHOB M aTOMOB OJIHOTO U TOTO XK€
aJeMeHTa?

4. Hanumure MONEKYISpPHbIE U MOHHBIC YPABHEHHs PEAKUUN, MPOTEKAIOUIUX IPU
CJIMBaHUU PACTBOPOB:

a) XJIOpHia HaTpUsl U1 HUTpaTa cepedpa;

0) COJISIHOM KUCJIOTHI U KapOOoHaTa KaJus;

B) xsiopuna xene3a (II1) u rugpokcuaa HaTpusi.

5.Pemmre 3amaun.

1.Onpenenure MaccoByro nomo (B %) KCIB pactBope, MOIy4YEHHOM MpHU
pactBopennn KCI maccoii 20 r B Boge oobemom 300 mi.

2.IIpurorosineH 10%-Hblil pacTBOP XJIOpUAA allOMUHUS. BbeluncauTe Macchl BOJbI U
XJIOpU/a amoMuHus, cogepxkamuecs B 200 r Takoro pactsopa.

3.Nmeetcs pactBop kapOoHaTa Hatpus Maccoi 250 r, B koTopom cozepxkutcs 50 T
kapOoHaTa HaTpus. Berauciure MaccoByIO JIOJIO COJTM B 3TOM PacTBOPE.

Bapuant Ne4

1./laiiTe ompeneneHre MOHATUIO MAacCOBOM J0JIEM pacTBOPEHHOro BemiecTBa. [lo
KakuM (popMyJiaM MOKHO PAacCUMTaTh MAacCOBYIO JOJIF0 PACTBOPEHHOI'O BEIIECTBA,
Maccy pacTBopa.

2. KakoBa rnaBHas mNpuUYMHA BJIEKTPOJIUTUYECKONW JUCCOLMALMM B BOIHBIX
pactBopax? UTo Ha3bIBAETCs CTENEHBIO AUcconuanuu? OTyero oHa 3aBUCUT?
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3. laiite ompejefieHMe TOHSTHIO pPacTBOpPbl. UTO Takoe HACHIIMIEHHbIE W
HEHACBIIIEHHbIE pacTBOPbI? UTO nmoka3piBaeT KO3(P(GUIUEHT PaCTBOPUMOCTHU?

4. Hanumure MOJEKYJSPHbIE U UOHHBIC YPABHEHUS PEaKIUil, MPOTEKAIOIMIKNX MpHU
CJIIMBaHUU PAaCTBOPOB:

a) rusipokcuaa kanus u uurpara meau (11);

0) COJNSTHOM KUCIIOTHI M TUAPOKCUIA Oapus;

B) cyibdaTa HaTpUs U HUTpaTa Oapus.

5. Pemure 3a1aun

1.IlpurotoBnen 20%-Hblid pacTBOp XJIOpUAA MarHus. Beluuciaure maccel BOABI U
XJIopuaa Maruus, cogepsxkamuecs B 200 r Takoro pactBopa.

2.MmeeTcs pacTBop xJjopuaa kamus maccoi 250 r, B koTopom coaepxkurcsi 50 r
XJIOpUJA KaJIKsl. Ber4rcinuTe MaccoBYIO JIOJIIO COJIU B 3TOM PacTBOPE.

3.1Nmeercs 10%-HbIA pacTBOp a30THOM KHCIOTHI. BbIYMCINTE MAacCy KHUCIOTHI,
coaepxkaierics B 100 r Takoro pactsopa.

Tema. Knaccndukanusi HeOpraHu4eCKMX COeJMUHEHUI U UX CBOMCTBA.

Bapuant Nel

1.JlaiiTe ompexneneHue Kiaccy OKCUAOB. Kakue THIIBI OKCHUIOB BaM H3BECTHBHI.
[IpuBenute QoOpMyabl OCHOBHBIX OKCHJOB, KHUCIOTHBIX OKCHAOB, aM(pOTEPHBIX
OKCUJOB, Oe3pa3inuuHblXx OKcuIoB. HazoBute oxcuzabl. IlpuBenure mnpumepsl
peakluii XapaKkTEPHBIX JJI1 OCHOBHBIX OKCHUJOB, KUCIOTHBIX OKCHJIOB.
2.IIpusenennsie dopmyinnsl BemectB: HNO3, CO2, KOH, P205, NaNO3, CaSO4,
MgO, FeCl3,
Cu(OH)2, SO2, HCIO4, BaO, Fe203, LiOH, H2Si03, Ca(OH)2, K3PO4, NaOH, Sr
(OH)2 Pacnpenenute 1o KjaaccaM: OKCH/IbI, OCHOBAHHS, KUCIIOTBI, COJIH.

3.1lpyu mnomMomM NEPUOJUYECKOW CHUCTEMBI COCTaBbTE (OPMYJIBI  OKCHJIIOB
CIEAYIOIINX 3JIEMEHTOB: AJTOMHUHMS, YTJIEPOJa, CEPhbl, MBIIIbAKA, IIUHKA, >KEJe3a
(IT). YkaxuTe ux xapakrep.

4 Jlns snementoB: Na, Al, Si — cocraBbre (HOpPMYJBl BBICHIMX OKCHUIOB U
TUAPOKCUIO0B. PacnonoxxuTe ruJpOKCUIBI IO YCUIIEHUIO KUCIOTHBIX CBOMCTB.
5.Cpenn mepeyncieHHbIX OKCHUJIOB YKaXKUTE OCHOBHbIE M KuciaoTHbie: CaO, SO2,
P205, CuO, FeO, Si02, Mn207, BaO, 3anoysHuTte TabauILy:

OcuHoBHble || Kuciaorabie
OKCHIbI OKCH/IbI

6.0cy1iecTBUTE CIEAYIONINE XUMUUECKUE ITPEBPALLICHHUS:

a) FeCl2 — Fe(OH)2 — FeSO4 — Fe — FeC(Cl2;

0) P — P205 — H3P0O4 — Na3P0O4 — Ca3(P0O4)2.

Bapuant Ne2

1./laliTe onpeseneHne Kiaccy OCHOBaHMM U aM(POTEPHBIX TUIPOKCUIOB. 3aMUIIUTE
dbopMyIbl OCHOBHBIX W aM(OTEpHBIX THUIPOKCUAOB. Kakue THUIBI OCHOBHBIX
TUAPOKCUIOB BaM HW3BECTHbI. lIpuBenuTe mpuMepbl peakuuid XapaKTEpHBIX JIs
OCHOBHBIX M aM(OTEPHBIX THAPOKCUIOB.

2.PacnpenenuTe no KjiaccaM HEOPTaHMYECKUX BEIIECTB CIEAYIOIINE COCAUHEHUS U
HazoBute ux: Zn(NO3)2, HgCl12, HCI, NaOH, FeCl3, C1207, HBr, BaO, Cu(OH)2,
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MgCI2, KCI, Ca(NO3)2, KOH, Zn(OH)2, P203, H3PO4, CuO, SO2, Na2CO3,
H2S04.

3.1lpu momomM NEPUOAMYECKON CHUCTEMBI COCTaBbTE (POPMYIBI THUAPOKCUIOB
CIEAYIOIIMX DJIEMEHTOB: AJIOMHMHMSA, YIJIEPOJa, CEPbl, MBIIIbAKA, LIMHKA, JKEJe3a
(IT). Ykaxkute ux xapakrep.

4. lna snementoB: Mg, Al, S — cocrtaBbTe (OpMYJBI BBICIIUX OKCHIOB U
TUAPOKCUIOB. PacmonokuTe ruApOKCUABI 110 YCUIEHUIO KUCIIOTHBIX CBOVCTB.
5.BriOepute u3 crrcka, OTHOOCHOBHBIE, IBYyXOCHOBHBIE M TPEXOCHOBHBIE KUCIIOTHI:

H2S04, H3PO4, HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonuuTte Ta0auILy:

JABYXOCHOBHBIC || TPCXOCHOBHEBIC |

OJHOOCHOBHBEIC

6.0cy1iecTBUTE CIEeYIOINE XUMUYECKUE TPEBPAILICHHUS

a) Al - Al1203 — AICI3 — AI(OH)3 — AlI203 — AI(NO3)3;

0) S — SO2 — SO3 — H2S04 — K2S04 — BaSO4.

Bapuant Ne3

1. Maiitre omnpenenenue kiacca kucnor. Kmaccuduxamms kucinor. HomenknaTtypa
kucnot. [IpuBeaure mpumepsl peakuuil XapakTepHbIX A KUCIOT. OcoOeHHOoCTH
B3aUMOJICUCTBUS KUCIOT C METaJUIAMH.

2. HazoBuTe cieayronue COeJUHEHNS U YKAXKUTE K KAKOMY KJIacCy OHM OTHOCSTCS:
NO, Al203, Mn(OH)2 , Ca(H2P04)2, N203 , NH40H, H2S, K3PO4, Pb(HS03)2,
Ag20, CrO3, Bi(OH)3, HF, MgHPO4, Bi203 , Mn207

3.Brimuiminre U3 cnucka TOJIbKO GopMyiibl cojieil u paite um HasBanus: MgCO3,
CaO, Mg(OH)2, FeSO4, KCI1, CuO, HF, Na2Si03, AI1(OH)3, Ba3(P0O4)2,
Zn(OH)2, Zn (NO3)2, H2S03, Na2S03, K20, KBr, 3anoiHuB Tadauiy:

®opmyna || HazBanue
COJIH: BEIIIECTBA!

4. 3anummte (opmyasl coenuHeHuid: okcup 3onota (I), oxcunm ,6poma (III),
ruapokcua mapranna (II), kpemueas kucnota, Hutpat ruapokcomenu (II), docdar
KaJIBITUS, OKCHUJT alitoMuHus, ruapokcua meau (I1).

5.Cpen TEpEeUMCICHHBIX OCHOBAHMM YKa)XXUTE IIEJI0OYM U HEPaCTBOPUMBIC
ocroBanusi: NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

[{emnoun: || HepacTBopumbIe
OCHOBAHMUSI:

6.Kakue u3 naHHbpIX BemecTB OyAyT B3aUMOJIEHCTBOBATh Mk My co0oii? Hamummure
ypaBHEHUS PEaKIIMi U HA30BUTE 0OPa3yIOIINECs BEIIECTBA:

a) OKCHUJl KajlbIlWs, COJIIHas Kuciora, okcupa cepbl (IV), rumpokcun KambIus,
TUAPOKCUT HATPUS;

0) a30THast KMCJIOTa, OKCUJ Oapusi, TUIPOKCUT HaTpus, okcua yriaepoaa (IV), okcun
HaTpusl.

Bapuant Ne4

1.Jlaiite  ompejaeneHue Kiaccy coyie. YKaxuTe KiIacCU(UKAIUIO  COJIeH.
Howmenxkiatypa conen.

IIpuBenure mpuMepbl peakUyi MOJYYEHHUS pPa3JIMYHBIX COJIEW U3 OCHOBAaHUA U
KUCJIOTHI. C MOMONIBI0 KAKUX PEAKIIUNA MOKHO MOJTYYUTh
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a) KUCJIYIO COJIb U3 CpeiHel; 0) CPeIHIO COJb M3 KUCIIOW; B) CPEIHIOI0 COJIb U3
OCHOBHOM.

2.Pacnipenenute Mo KjaccaM HEOPTraHUYECKUX BEIECTB CICAYIOIINE COCIUHEHUS U
HA30BUTE UX:

MgCO3, CaO, FeSO4, KCI1, HF, A1(OH)3, Ba3(PO4)2, Zn (NO3)2, H2SO3,
Na2S03, K20,C1207, HBr, BaO, Cu(OH)2,Ca(NO3)2,H3P0O4, Ba(OH)2.

3.1lpu momomM NEPUOAMYECKON CHUCTEMBI COCTaBbTE (OPMYJBI THUIPOKCHIOB
CIEAYIONIMX JJIEMEHTOB: HATpus, MarHus, IuHKa, keneza (II). VYkaxwute wnx
XapaxkTep.

4. HazoBuTe clieIyIolue COeIMHEHUS U YKaXKUTE K KAKOMY KJIaCCy OHM OTHOCSITCSI:
SO3, FeO, H2Si03, Cu(OH)2, NH4NO3, Ag20, CrO3,P203, CuO,
Mn(OH)2 ,Bi203, Mn207 Fe(OH)2 , K2CrO4,
NaH2P0O4,HgCI2,FeCl3,Ca(NO3)2.

5.3anummuTe (HOpMyabl COeIMHEHUN: (TOPOBOAOPOAHAS KUCIOTa (TJIABUKOBas),
ruapokcuy kobansta (I1), moaua kanbuus, ruapocyiabdua O0apus, OKCHA BaHAIUs
(V), okcupg kpemuus (1V), ruapoxcun onosa (IV), azotuctas kuciora.

6.Hanmumure ypaBHEHUsT BO3MOXHBIX PEAKIIMNA MEXK]y BEIIECTBAMU: OKCHUJ Kajus,
okcup Qocdopa (V), runpokcup Oapusi, cepHas KUCIOTa, WOIUJ Kalus, HATPAT
ceuna(Il).

Tema. Xumnueckue peakuum.

Bapuant Nel

1./laiiTe ompenelieHHE TMOHATHIO CKOPOCTh peakuuu. Yemy paBHa CKOPOCTh
peakuu? OT Kakux (GaKTOPOB 3aBUCUT CKOPOCTh XUMHUECKON peakiuun?

2.Ilo xakuM mpU3HAKaM MOXXHO KiacCHU(pUIMpOBaTh Xumudeckue peaxiuu? Kakue
PEeaKIMH SIBISIOTCSA PEaKIUSIMU COSTMHEHUS, 3aMEIIICHUsI, 0OMEHa, Pa3JI0KCHUS ?

3. Haiite omnpenenenue noHstuio OBP. Uem 00yclIOBIEHO HM3MEHEHHE CTEIeHEH
OKHCIICHUSI B XOJI€ OKHCIIMTEIbHO-BOCCTAHOBUTEINBbHBIX peakuuii? Kak Ha3biBaeTcs
MPOIIECC OTAAUU JICKTPOHOB; MPOLIECC MPUCOCTUHEHUS FJIEKTPOHOB.

4.PacctaBbTe KOA(DPUIMEHTHI, ONPEIETUTE TUIl PEAKIIHH:

H2 + N2 -NH3 CO +02 — CO2

HNO3 — NO2+H20+021 Ca3N2 + H20 — Ca(OH)2 + NH31

Ba + H20 — Ba(OH)2 + H21 Mg + N2 —Mg3N2

C +Cr2 03— C0O2 +Cr HNO3 + CaO— Ca(NO3)2+H20

Na + H20 — NaOH+ H21 Ba O+ H2SO4 — BaSO4 |+ H20

5.CocTaBbTe ypaBHEHMS XHMHYECKHX pEaKlMil, OINUCAHHS KOTOPBIX Bam
npeioxkenbl. Onpenenure, K KaKUM THUMAM XUMHUYECKUX PEAKIUN MPUHAIIICHKUT
KaXK/1asi XUMUYECKAsl peaKusl.

a) Ilpm B3auMojeicTBUM OKcuAa Kaibliusl (HEraméHoW W3BECTH) C BOJIOH
BBIICIISIETCSI TETUIO M 00pa3yeTcsi THAPOKCHT KAJIBIIHS (TallieHast U3BECTh).

06) Ilpum mnpokanuBanuu kKapOoOHATa KaibIUs (M3BECTHSKA) OOpa3yeTcs OKCHUJ
KaJIBITUSL ¥ OKCHUJT yTIIepoa.

B) [Ipu cmemmBaHUU pacTBOPOB THIPOKCHJIA KAl U CEPHOM KHUCIOTHI MPOTEKAET
peakumii HeUTpaaIu3aluu.

r) Paznoxenue HUTpaTa HaTpUs ¢ 0Opa30BaHUE HUTPUTA HATPUS U KUCIOPO/a.
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6.ITonbepure KOAhGUIIMEHTHI B YpPaBHEHUAX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiMii METOJOM 3JIEKTPOHHOTO 0ajaHCca, YKaXKUTE OKUCIUTEIh U1 BOCCTAHOBUTEND.
Fe203+ CO—FeO + CO2;

H2S04 + Mg—Mg SO4 + H2;

Si02 + C—CO + Si;

C + HNO3— CO2+ NO + H20

Bapuant Ne2

1./laliTe onpeneneHne NOHATUIO XUMHAYECKOE PAaBHOBECUE, KOHCTAHTA PABHOBECHSI.
OT d4ero 3aBUCHT W OT YEro HE 3aBUCUT KOHCTaHTa paBHoBecusi? Kak
dbopmynupyercs npuniun Jle [llarense?

2.Kakue peakiuu Ha3bIBaIOTCS oOpaTuMbIMU U HeoOpatumbiMu? [lpuBenute
MIPUMEPHI.

3.Ha xakue tumnbr pazgenstorcss Bce OBP? IlpuBenure dbopmynsl ¥ HazBaHUs
BAKHEMIINX BEUIECTB-OKUCIUTENEH; BaXKHEUIIINX BEIIECTB ~-BOCCTAHOBUTENEH.

4. PaccraBpTe KO3((OULIMEHTHI, ONPEAECIUTE TUIT PEAKLIUU:

P +S —P2S3 CuO +Al — Al203 +Cu

HNO3 + CaCO3— Ca (NO3)2+H20 +C0O21 KCIO3 — KCI+ 021

KOH+ H3PO4 — K3P0O4 + H20 N205 + H20 —HNO3

Li + CI2 — LiCl Cu(NO3) — CuO+021+NO21

KOH +AICI3 — KCI+ Al(OH)3| Mg+ H3PO4 — Mg3(PO4)2 + H21

5.CoctaBpTe ypaBHEHUS XMMHUYECKHX pEaKIHUil, OMNHCaHUs KOTOPBIX BaM
npeioxkensl. Onpenenure, K KaKUM THUIAM XUMHUYECKUX PEAKIUN MPUHAIIICHKUT
KaX/1asi XUMUYECKAs] pEaKIIUsl.

a) Ilepekuch Bojopoaa MOCTENEHHO pasznaraercs. Eciu B IpoOHpKY ¢ MEPEKUCHIO
BOZIOpO/ia HachimaTh okcuj Mapranma(lV), To peakuust mporekaer ¢ OOJbIION
CKOpOCTHIO. [IpOayKThI pa3inoKeHus - BOJA U KUCIOPOL.

0) ['openue kanplyusg B ra3000pa3HOM XJIOPE.

B) Ecnu xene3Hblil rBO3/b OMYCTUTH B PAcTBOp CyJibdaTa MeIu, TO Ha TBO3JE
MOSIBUTCSI KOPUYHEBBIA HAJIET.

r) Oxucnenue okcuaa cepsl (I1V) kuciopomgom.

6.Ilon0epute KOIDPUIUEHTHI B YpPaBHEHUSIX OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakuuii METOAOM 3JIEKTPOHHOI0 OajaHca, YKaKUTe OKUCIUTENb U BOCCTAHOBUTEITb.
S + KOH — K2S + K2S03 + H20

K2S + HNO3 — K2S04 + NO + H20

Ca + HNO3 — N20 + Ca(NO3)2 + H20

B + HBrO3 + H20 — H3BO3 + HBr

Bapuant Ne3

1./laiiTe onpeneneHre NOHATHIO XUMUYECKoe paBHoBecue. Kak BiusieT TeMieparypa
Ha COCTOSIHHE XMMHUYECKOTo paBHoBecus? [IpuBeaure npumepsl.

2. JlaliTe ompeneneHUE TMOHATUIO XUMHUYeckue peakuuu. [lo xkakuM mnpu3HaKam
MOKHO KJIACCU(PHUIIMPOBATh XUMUYECKHUE PEAKIINU?

3.Kak Ha3bIBaeTCs METOJ, KOTOPBIM HCIIOIB3YETCS I COCTABJIECHUS YPAaBHEHUU
OBP? Ero npumenenue B OBP.

4. PaccraBbTe KO3 (ULIMEHTHI, ONPEACIIUTE TUIT PEAKIIUU:

K20 + H20 — KOH Li + N2 — Li3N
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AgNO3 — Ag +021+NO21 KOH +CuS04 — K2S04+ Cu(OH)2|

Mg+ HCl — MgCI2 + H2 K20 + P205 — K3P0O4

AgNO3 — Ag +021+NO21 NaOH +FeSO4 — K2S0O4+ Fe(OH)2 |

Zn + HCI — ZnCl12 + H21 Fe(OH)3 — Fe203 + H20

5. CocraBpTe YypaBHCHHS XHWMHYECKHX PEAKIUH, OIMUCAHUS KOTOPHIX BaM
npemtoxkenpl. Onpeaennure, K KaKuM THTIAM XUMHYECKUX PEAKIUN MPUHAJICKUAT
KKas XUMUIECKask PeaKIlusl.

a) BauMopeiicTBre IMHKA C COJITHOM KUCTIOTOM.

0) Ilpu npokanuBaHuu KapOOHaTa Kaibllusd (HM3BECTHsKA) oOpa3yeTrcss OKCH]T
KaJIbLIUS U OKCUJT YTIIEpOoa.

B) Oxkucnenue okcua cepsl (IV) kucnopoaom.

r) [Ipu cmemmBaHUU pacTBOPOB TMAPOKCHUAA KAJIUS U CEPHOM KUCIOTHI MPOTEKAET
peakuuii HEUTpaIru3aluu.

6.ITonbepure KOAhGUIMEHTH B YpPaBHEHUAX OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii METOJI0OM JIEKTPOHHOTO OanaHca, YKaKUTe OKUCIUTENIb U BOCCTAHOBUTEIIb.
Al + CuCI2—AICI3 + Cu

Ca +02—CaO

Si + HNO3 + HF—SiF4 + NO + H20

S0O2 + Cl2 + H20— H2S04 +HCI

Bapuant Ne4

1./laiiTe ompeneneHue MOHATHIO CKopocTu peakiuid. ChopmynupyiTe MNpaBUiIo
Bant-I'odpda. Uemy paBHa KOHCTaHTa CKOPOCTH?

2. Jlaiite ompenereHUE TMOHATHIO XHUMHYECKoe paBHOBecue. Kakue BHemrHue
(bakTOphI BIUAIOT HA CMEIIIEHUE XUMUYECKOTo paBHOBecus? [IpuBenuTe mpumepsl.
3. [aiiTe ompejeneHue MOHATUIO XUMHUYECKHE peakiuu. Kakue peakiuu sBIstoTCs
peakIMsIMU COCIMHEHUS, 3aMEIICHHs], 0OMEHA, Pa3JI0KEHUs?

4.PacctaBbTe KOXDPHUITUEHTHI, OTPEICTUTE TUIT PEAKIIUH:

NO2 + H20+02 — HNO3 Al203+ SO3 — AI2(S04)3

Fe(OH)3 — Fe203 + H20 NaOH +H3P0O4 — Na3PO4+ H20

Zn0O + HCIl — ZnCI12 + H20 SO2 +0O2 — SO3

P+ S — P2S3 Cr(OH)3 — Cr203 + H20

Ba(OH)2 +H3PO4 — Ba3(P0O4)2+ H20 Zn + HCI — ZnCI2 + H21

5.CocTtaBpTe ypaBHCHHUS XUMHUYECKHX pEaKIMi, OMHCAaHWSA KOTOPHIX Bam
npemtokenpl. Onpeaennure, K KaKuM THTIAM XUMHUYECKUX PEaKIui MPUHAIICKUT
KaKJasi XUMUYECKask PeaKius.

a) ['opeHue kaypius B ra3000pa3HOM XJIOpE.

0)Ecnu »xene3Hblil TBO3Jb OIMYCTUTh B PACTBOp CyibdaTa MeIu, TO Ha TBO3JC
MOSIBUTCSA KOPUYHEBBIN HAIET.

B) Okucnenue okcuaa cepsl (IV) kucmopoaom.

r) B3aumopeiicTBre IMHKA C CONSIHOM KUCJIOTOM.

6.Ilon0epute kKOAIDPUIUEHTHI B YpPaBHEHHUSIX OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakIuii METOIOM AJIEKTPOHHOTO 0ajaHca, YKaKUTE OKUCITUTEh U BOCCTAHOBUTEb.
Ca+H2S04—CaS0O4+H2S+H20

Be + HNO3 — Be(NO3)2 + NO + H20

PH3 + CI2 + H20 — H3PO4 + HCI
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MnCO3 + KCIO3 — MnO2 + KCI + CO2

O01mas HeopraHuvYecKass XMMHUA.

Bapuant Nel

Yacrsp 1. Boi0epure npaBuIbHbBIN OTBET.

Al. Yucno aToMOB BCEX XMMHUYECKUX 3JEMEHTOB B MOJIEKYJE CEPHOM KHCIOTHI
paBHO:

1)3;2)4;3)7,4)6

A2. Yucno mpoTOHOB, HEUTPOHOB U ANEKTPOHOB B aTome propa 199F:

1) p+-9;n0-10; & —19; 2) p+—10; n0—9; & — 10;
3)p+—-9;n0-10;8—-9;4) p+-9;n0-9;&-19

A3. I'pynna opMyI1 BE1IeCTB ¢ KOBAJIEGHTHBIM THUIIOM CBSI3U:

1) H2S, P4, CO2; 2) H2, Na, CuO; 3) HCI, NaCl, H20; 4) Ca0, SO2, H2

A4. BemecTtBo, mpu pacTBOPEHHH KOTOPOrO B BOJE BJIEKTPOIUTHUYECKOU
JVCCOLHALNYI IPAKTUYECKU HE ITPOUCXOJIUT:

1) ruapokcun HaTpus; 2) cynbdaT Kaus; 3) XJI0pu cepedpa;

4) HUTpAT ATFOMUHUA.

AS. BanentHocth Qocdopa B coenunennn P203:

15 2)H 5 3)I; 4)V

A6.C pacTBOpOM THAPOKCHU/IA HATPUSL PEATUPYIOT:

1) cynedar meau (11); 2) okcun meau (I1); 3) runppokcua Kamus;

4) a30THas KucaoTa; 5) Marauii; 6) okcun yriaepoaa (IV)

A7.Bemectsa, hopmyisl kotopbix Fe203 u FeCl2 sBnsitoTcst COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U OCHOBaHHEM;

2) aM(pOTEpHBIM OKCUAOM U KUCIIOTOM;

3) aMoTepHBIM OKCHJIOM U COJIBIO;

4) kucnoTol U aMPOTEPHBIM TUIPOKCUIOM.

Yacrp 2. 3a1aHUA HA YCTAHOBJIEHHE COOTBETCTBHUS.

B1.Bephsl B0’ cienyrwmiue || 1) BepHO TOJIBKO a;

BBICKA3bIBAHUS?

a) Okcug docdopa (V) - KHCIOTHBIH || 2) BEPHBI oba

OKCH/I. CYXJICHHSI,

6) ConsiHas KHCIOTa - OJHOOCHOBHAS || 3) BEPHO TOJBKO 0; |

KHCJIOTA. 4) oba cCyxaeHus He
BEPHBI

B2.BepHbl 11 cykAeHUs O MeTauiax | || 1) BepHO TOJIBKO a;
WX COCTMHEHUSX:

a) Bce meramisl B3aMMOJEHCTBYIOT C || 2) BEpHO TOJBKO O;
pacTBOpaMu KUCJIOT C BBIICJIEHUEM Ta3a

BOJIOPOJIA.
0) Bomoponnbie coequHeHUsT METAILIOB || 3) BEPHBI 00a
HA3BIBAIOTCS TUIIPUIAMH. CYXKJICHUS;

4) HEBEPHBI o0a

43



CYXIEHHUS

B3. ®opmyna || Knacc coequnenust:
BEIIECTBA!
| a) H3PO4 ; | 1) com; |
| 6) SO3 ; | 2) OCHOBHBI# OKCHJI; |
| B) Cu(OH)2 ; | 3) HepacTBOpHMOE ocHOBaHHME; |
r) CaCl2; | 4) KHCTIOTHEIH OKCHII; |
5) KucIoTa;
6) pacTBOPMMOE OCHOBAHHUE.

B4. Ucxonnsie | [IpoaykTsl peakuuu:
BEIICcCTBA.
| a) NH3 u HCI; | 1) Cu(NO3)2 u H2 ; |
[6) Cun HNO3; [2) NO; |
|B)N2u 02 ; | 3) NH4CI; |
| | 4) N205 ; |

| | 5) Cu(NO3)2, H20, NO? |
Yacrs 3. 3anuimmnre HOMeP 3aJaHUS U MTOJIHOE PelIeHue.
Cl1.[laiite xapaxktepucTtuky (ocdopa Mo ero NOJOKEHUIO B TMEPUOTUIECCKON
Tabnuile xuMmuueckux aemenToB /.M. Mennaeneena.
C2. CoctaBbTe ypaBHEHHS] XUMUYECKUX PEAKIUN COTJIACHO CXEME:
Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.
HazoBuTe BCce CI0XKHBIE BEIIECTBA, YKAXKUTE TUI PEAKIUU.
C3..Hamucate MeToA dJIEKTpOHHOrOo Oananca (OMpeAeiuTh OKUCIWUTENIb U
BoccranoButenb): HCIl + CrO3 —CI2 + CrCI3 + H20.
C4. Pemuth 3a1auu.
1. Kakast Macca rusipokcuia HaTpusi oTpeOyeTcs s IpeBpalleHust cyibdara Mmeau
(IT) maccoii 16 r B rugpokcun meau (II)?
2. Nwmeercs 30%-HbIil pacTBOpP a30THOM KHUCIOTHL. BberuvciuTe Maccy KHUCIOTHI,
conepkaierics B 200 T Takoro pactsopa.
3.1Ipu coequHeHuun 18 r atOMUHUS C KUCIOPOAOM BbiaenseTcs 547 k/[K TerioThl.
CocTaBbTe TEPMOXUMHUYECKOE YPABHEHHUE 3TOU PEAKIUU.
Bapuant Ne2
Yacrts 1. BoiOepuTe npaBuJIbHbIH OTBET.
Al. Yucio aToMOB BceX XMMHUYECKUX 3JIEMEHTOB B MOJieKyse (HochOpHONH KUCTOThI
paBHO:
1)3;2)6;3)10;4)8
A2. Yuciio npoTOHOB, HEHTPOHOB U JIEKTPOHOB B aTrome xJiopa 3517Cl
1) p+-18;n0—-18;e—-18; 2) p+—-17;n0—-17; & — 17;
3)p+—-17;n0—-18;&—18;4) p+—-17; n0—18; & — 17
A3.I'pynma ¢popmys BEleCTB C MOHHBIM TUIIOM XUMHUYECKOM CBSI3U:
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1) Na2S, KCI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, O2, AICI3
A4.BelecTBo, KOTOPOE B BOJIHOM pacTBOPE MOJHOCTHIO JUCCOLIMUPYET:

1) okcun meau; 2) HuTpat kamus; 3) cynabdar 6apus; 4) ruapokceu xenesa (I11I)
AS. BanenTtHoCTb cephbl B coenqunennn H2S:

DI;2)HE;3) 10 4)V

A6.B peakiuio ¢ pacTBOPOM COJISIHOM KUCIOTHI BCTYIAIOT:

1) pTyTh; 2) rUAPOKCHUA MAarHUs; 3) OKCHJI HATPUS;

4) xapbonat HaTpus; 5) xamopun Oapus; 6) okcun cepsl (VI)

A7.Bemectsa, hopmyisl koTopbix SO3 u FeSO4 sBsit0TCS COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(OTEPHBIM OKCUJIOM U KUCJIOTOM ;

3) KHCIIOTHBIM OKCHJIOM U COJIbIO; 4) KUCIIOTON U COJIBIO

Yacrp 2. 3agaHuA HA YCTAHOBJIEHHE COOTBETCTBHUS.

Bl. Bepuni M cieayromue || 1) BepHO TOJIBKO a;
BBICKA3bIBaHUS?
| a) CepHas KHCIIOTa — IBYXOCHOBHAS. | 2) BepHEI 06a; |
0) Okcua Kanusi — OCHOBHBIN OKCH/I. | 3) BepHO TONBKO 6; |
4) o00a cyXIeHus He
BEPHBI.

B2. BepHbl 11 cy)JeHUA O COeAMHEHUSX || 1) BEpHO TOJBKO a;
asora:

a) Bonnblii pacTBOp amMMuaka HMeEeT || 2) BEpHO TOJBKO 0;
BOJHYIO CpELly.
0) HutpaTel TepMUuecKr HEYCTONYMBEI U || 3) BEpHBI 00a CyKIEHUs
pazJiararoTcs C BBIAEICHUEM KUCIOpPOAa.

4) HEBEPHBI o0a
CYXJICHHUS
B3. ®opmyna || Knace coenqunenust:
BEIIECTBA:
| a) LiOH; | 1) coms; |
| 6) SO2; || 2) ocHOBHEI# OKCH; |
B) HNO3; 3) HEPacCTBOPUMOE
OCHOBAHWUE;
r) CaCO3 | 4) KHCJIOTHBII OKCHL ; |
5) Kkucnora;
6) pacTBOpUMOE
OCHOBaHUE
B4. Bemectna: [IpoayKThI
TOPCHHUS:
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| a) H2S; 1) SO2 u H20 ; |

| 6) Na ; 1 2)CcO2; |
8) CO ; | 3) Na20 ; |
4) Na202,;
5) SO3, H20

Yacrp3. 3anuimure HOMep 3a1aHUS M MIOJIHOE pelleHMue.

Cl.[JaliTe XapakTEpUCTUKY AaJOMUHHUS IO €ro IOJIOKCHHI0 B NEPUOJAMYECKON
tTabnuine xuMmuaeckux daemenToB /(.M. Menngeneena.

C2.CocTaBbTe ypaBHEHUS] XUMUYECKUX PEAKIUNA COTJIACHO CXEME:

Na — NaOH — Cu(OH)2 — CuO — Cu.

Ha3oBute BCce CIOKHBIE BEIIECTBA, YKAXKUTE TUIl PEAKIUU.

C3.Hanucate MeTOA DJJIEKTPOHHOTO Oayianca (ONpeneNuTh OKUCITUTENb MU
BoccranoBurenb): HCl + MnO2 —MnCI2 + CI2 + H20

C4.Pemmute 3amaun.

1.CxonbKko TpaMMOB THAPOKCHIA Kallus MOTpeOyeTcs aisi B3aumozaeucTsus ¢ 70r
CEpPHOM KUCIIOTHI?

2.1meercs pactBop xyopuaa Harpus maccor 250 r, B kotopoM coxaepxkurcs 50 r
XJIOpUJa HaTpusA. BeanucinTe MacCOBYIO JOJIKO COJIM B TOM PACTBOPE.

3.Ilytem cxxuranus cepsl noiaydeHo 32 r okcuaa cepsl (IV), npuueM BblienuiIach
TerioTa, coorBercTBytomas 146,3 kJlx. CocrtaBbTe TEPMOXUMUYECKOE yYPaBHEHHUE
ATOU pEaKIrH.

Tema. (OcCHOBHBbIC TOHATHSI OPraHMYECKOH XMMHHM U TeOPHA CTPOCHHS
OPraHUYeCKMX COeIMHCHU M.

Bapuant Nel

1.Yto usyyaeT oprannyeckas Xumusa? 3anuiuTe Kiaccu(uKaliuio yriieBog0pOoI0B.
2.Kakoil 3aK0H JIe)KUT B OCHOBE OpraHnveckor xumun? llepedncinure ero OCHOBHbIE
ITOJIOKEHMUS.

3. Ilepeuncnure 0COOEHHOCTH CTPOCHUS U CBOMCTB OPraHUUYECKUX BEIIECTB.
4.CocTaBuTh CTPYKTYpHBIC (hopMyibl coenuaenmii: C2H6, C4H10.

5.CoctaBbTe TpU CTPYKTYypHBbIE (HOPMYJIBI TOMOJIOTOB BEIIECTBA, CTPYKTypHas
dbopmyIia KOTOpOro:

CH; — ‘C|3H — CHg

CHs
6.M3omepamu SIBISIIOTCS BEIIECTBA, (POPMYJITBI KOTOPBIX:
1) CH—CH—CH—CH; u CHz—CH;—CH—CH—CH;

CH; CHj CH; CHs
2) CHz;—CH,—CH; —CH;—CH;—CH; u (13}1;_01{2_“(':}13
CHgz CHj

3) CH;—CH—CH—CH; r CH;— CH=CH—CHjy
CH; CH;

4) CHa—?H—?H—CHs H CH:e—CHe—(i}H—CHz—CH;t
CH; CHjy CH;
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Bapuant Ne2

1. CdopmynupyiiTe OCHOBHBIE TOJOXKEHUS TEOPUH XHUMHUECKOTO CTPOCHHS
opranuueckux coenuHeHuit A.M.bytieposa.

2. Kakue BuIOBI HOMEHKIATYPHl OPraHUYECKUX COCAUHEHUN WCIIOJIB3YIOT B
HaCTosAIIEe Bpemsi?

3. Kakue Bumb1 popMyIt UCTIOIB3YIOT B OPTaHUYECKON XUMUH?

4.CoctaBuThb CTpYKTypHBIE popmynsl coenunenuii: C3HE, C4H10.

5.CoctaBbTe TpU CTPYKTYpHbIE (OPMYJBI H30MEPOB YIIEBOAOPOJa, (GopMyia
kotoporo C6H14.

6.B nepeune dhopmy BeniecTB

A) CH3;—CH—CHs ') CH;—CH—CH—CHj;
g Gy CHy

B) CH;—CH; ) CH;—CH,—CH—CHjs
b, it

B) CHz—CH—CH;—CH;  E) CHy—CH—CH—CH—CH;
e, o

romonoramu siBisitoTes: 1)ABB; 2)ABE; 3)AB/1; 4) bB]]

Tema. YriieBogopoabl 4 X NPUPOAHbIE HCTOYHUKH.

Bapuant Nel

1./laliTe XapakTEPUCTUKY TOMOJIOTHYECKOTO PAJA ATKAHOB U aJIKaJUEHOB COTJIACHO
IUIaHYy:

a)oOmas popmyJia BEIIECTBA;

0)ponoBoii cypduxc;

B) BUJIbl H30MEPUH;

I') HOMEHKJIaTypa;

1) XapaKTepHbIE PEAKIINH.

2. HazBatsb BemectBa o HomeHkiarype MIOTTAK:
CH,

|
a) CH,~CH-CH,~C—CH,;
| I
CH,-CH, CH,~CH,~CH,

"
CH,— CHr(I: —cI:H—CH3

CH, CH,
N

(I.‘.H —(I:H - (I:H
CH, CH, CH,
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3.Pemnre 3a1aun Ha HAXOXKACHUE MOJEKYISIPHON (DOPMYIIBI.

1.MaccoBas nonst yriiepojaa B yriieBojiopojie cocrasiser 85,7%. IlmoTHOoCTh mapoB
yrieBojiopoia 1o Bo3ayxy pasHa 1,931. Onpenenure MOJEKYJISIPHYIO U
CTPYKTYPHYIO (OpMyITy.

2.YrneBomopon conuepxkut 16,28% Bomopona. ILmoTHOCTH 3TOro BellecTBa MpHU
HOpMaJbHBIX ycnoBusax 3,839 r/m. Halimute MonekynsapHyio QopMyiry 3TOTO
yraeBojopoaa. Hamucats cTpykrypHyto hopmyiy.

3. YraeBogopon coaep:xkut 82,76% yrnepona. Macca 1 i1 atoro yriesogopoza (H.y.)
cocrapimsier  2.589 r.  Haligute  MOJeKyJIspHYIO  (GOpMylIy  3TOrO
yraeBogopoaa. Hamucats cTpykTypHyto hopmyiy.

4.Ha3zoBuTe MpenuMyIiecTBa MPUPoIHOTO Ta3a nepel JpyruMy BUIaMy TOTUIHUBA.
Bapuant Ne2

1.[laliTe XapaKTepUCTUKYy TOMOJIOTMYECKOrO0 ps/ia aJKEHOB W AJKWHOB COTJIACHO
TUIaHy:

a) obmas gopMyra BelleCTBa,;

0) ponoBoii cydduxkc;

B) BUJIbl HU30MEPUH;

I') HOMEHKJIaTypa;

1) XapaKTepHbIE PEAKIIHH.

2. HazBatp BemectBa no HomeHkiarype MIOITAK:

?H3?H3
cm—?—?—cm
CH, CH,

CH, CH,—CH,

6) CH,~CH—CH—CH—CH;
I
CH, CH,—CH,—CH,
CH,~CH,~CH,

l
8) CH,~CH,~CH-CH-CH—-C—CH,~CH,~CH,—CH,.

| | |
CH, CH, CH, CH,

3.Pemnre 3a1aun Ha HAXOXKACHUE MOJEKYISIPHON (DOPMYJIBI.

1.OTHOCUTENBHASA TIJIOTHOCTH MMAPOB aJKHMHA 110 KUCIOpoay paBHa 2,125. BriBegure
MOJIEKYJIIpHYIO0 (hopmyny ankuHa. Hanucars cTpykTypHyto Gpopmyiy.
2.0THOCUTENBHAS IUIOTHOCTh MApPOB YTIIEBOAOPOAA MO BomopoAy paBHa 49.
MaccoBas poisst yraepoaa B HeM paBHa 85,71%, maccoBas 105 BOJOpOAa paBHA
14,29%. BeiBenure  MoJekyisipHyto  dopMmyny  yriaeBojgopona.  Hamwmcath
CTPYKTYPHYIO popMyITy.

3.0THOCUTENbHAA IUIOTHOCTh MapoOB YIJIEBOJAOPOJA IO BOJOPOAYy paBHa 3S5.
MaccoBast nonst yriepoga B Hem paBHa 87,27%. BeiBenute MOJEKYJISPHYIO
dopmyny yrineBoaopoaa. Hamucats cTpykTypHYyIo Gpopmyiy.

4. YkaxuTe 001acTU IPUMEHEHUS! METaHa.
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Tema. Kucsiopoacoaep:kamue opranndeckue coeIMHeHusl.

Bapuant Nel

1. OnummTe XMMUYECKUEe CBOMCTBa (eHoma. JJokaxuTe, 4TO KUCIOTHBIE CBOMCTBA
¢deHomna BeIpakeHbI CHIIbHEE, YeM Y BOJBI U CIIUPTOB.

2. Hanumure CTPYKTypHYIO M OSMIMPUYECKYI0 (OpPMYJIBl BEIIECTBA, Ha3BaHUE
KOTOpOro S-metun-4-rekceH-1-unon-3. CpaBHUTE 4YHCIO aTOMOB BOJOpoAa B
MOJIEKYJIE 3TOT0 CIHPTA C YUCJIOM aTOMOB BOJOpPOZAA B MOJIEKYJIE aJKaHA C TaKUM
K€ YMCIIOM aTOMOB yriiepona. Yem oObsCHSIETCs 3TO paznuane?

3.CocTtaBbTe CTPYKTYpHBIE (DOPMYIIBI 10 HA3BAHUSIM CIIUPTOB:

a) rekcaHo-3; 0) 2-MeTUJINIEHTaHOI-2; B) H-OKTaHOI; T') 1-penunmnponanon-1;

1) 1-IUKIIOTeKCUITITaHOM.

4. HazBatb BemectBa no HomeHknatype MIOITAK:

o
CH,—CH,—cZ
H
o o o
CH;—CHz—CH—CH—CfH CH,—CH—CH—Cc{ cH, —cZ
o I H H
CH, CH; CH, CH,

5. Pemre 3amauy.

ITpu oxucnenun 17,2 T anpaeryiga aMMUayHbIM pacTBOPOM OKcuAa cepedpa
BbLIETIIIOCH 43,2 T MeTana. OnpeaenuTte MOJIEKYIApHYI0 (popMyTy anbIeruaa.
CocTaBUTh CTPYKTYpHbIE (OPMYJIbI M30MEPHBIX aJbJETHJ0B M Ha3BaTh HMX IO
MEXIYHApOJIHON HOMEHKJIATYpE.

Bapuant Ne2
1.OnumuTe XMMUYeCcKre CBOMCTBA alibeTu10B. CrIoCOOBI OJTYyUYEHUSI aJIbJIETU/IOB.
2. CKOJIBKO CHHUPTOB HMEIOT MoJekysipHyro dopmyny C5H120? CocraBbTe
CTPYKTYpHbIE€ (DOPMYJIbI 3TUX BEUIECTB M HA30BUTE MX. TOJBKO JM COUPTAM MOXKET
COOTBETCTBOBATH 3Ta popMyna? CocTaBbTe CTPYKTYpHbIE (POPMYJIbI ABYX BEUIECTB,
umeromux ¢popmyny CSH120 u He OTHOCAIIMXCS K COUPTAM.
3.CocTtaBbTe CTPYKTYpHBIE (DOPMYJIBI:
a) 2,3 — TUMETHITIEHTaHO — 3; B) 2-MeTHI-3-3TUIATEKCaHoT — 1;
0) 2 — MetunrenTanoi — 3; 1) 2-xjopnponanon — 1
4 HazBatb BeniectBa o HoMeHkiarype MIOITAK:
CH,
|
CH;—C—CH,—COH CH,—CH,—CH—CH—COH
| I I
CH, CH; CH,
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o
CH,—CH,—cZ
H

/’0
CH;,—CH,—CH—CH—C_ H
| |

CH, C,H;

S.Pemmte 3amauy.

Kakoit 00béM Bomopona (H.y.) BBIIETUTCS TNPH B3aUMOACHCTBHU 37 T CMeCH
u3oMepHbIX cnuptoB coctaBa C4H9OH ¢ u30BITKOM METAITMYEeCKOro KalbIus?
CocTaBUTh CTPYKTYpHBIE (POPMYJIBI BCEX M30MEPOB JTAHHOTO CIIMPTA M HA3BaTh UX
10 MEXTyHapOJHOM HOMEHKIIATYpE.

2.3. TunoBbie BONpockl K auddepeHIIUPOBAHHOMY 3a4eTy
1. Xumusi B COBpEMEHHOM CUCTEME HaYK.
2. OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUH.
3. CoBpeMeHHbIE MPeACTaBICHUS 00 AJIEKTPOHHOM CTPOCHHHM aTOMOB 3JIEMEHTOB.
KBanroBbie uncna. [Ipunuun Ilaymnu.
4. 3aKOHOMEpPHOCTH PACHpPEACIICHUS JJIEKTPOHOB IO YPOBHSIM M TOJIYPOBHSIM,
AJIEKTPOHHBIE (OPMYIIBI U cXeMbl 311eMeHTOB. [IpaBumiio XyHna.
5. JluHamMuKa W3MEHEHUsI aTOMHBIX PaJUYyCOB C POCTOM IIOPSAKOBOIO HOMEpa
aneMeHTa B nepuoandeckoit cucreme [[.M.Menneneena.
6. 3aKOHOMEPHOCTH TPOSIBIICHUSI aTOMaMH BAaJE€HTHOCTH W CTEIIEHW OKHUCJICHUS B
3aBUCUMOCTH OT MOJIOKEHUS 3JIEMEHTOB B IEPUOJUUECKON CUCTEME.
7.  3aKOHOMEpPHOCTM  M3MEHEHHs  JJEKTPOOTPULATEIBHOCTH  DIJIEMEHTOB
MEPUOIMYECKON CUCTEMBI M MPOSIBIICHUSI UMU METAUIMYHOCTH U HEMETAJTIMYHOCTH.
8. VYcnoBusi o0Opa3oBaHHsS KOBAJICHTHOM CBSA3U. XapaKTEPUCTHKA €€ CBONCTB —
HACBILIEHHOCTH, KPATHOCTH, MOJIIPHOCTH, HAIIPABJIEHHOCTH.
9. KoopauHanmoHHas CBs3b Kak 0COOBIM BU] KOBAJICHTHOU CBSI3H.
10.MonHas cBsI3b: CBOMCTBA, CXOJICTBO M OTJIMYUS OT KOBAJICHTHOM.
11.CymHocTh BOZOPOAHOM CBA3U. MEKMONEKYISIPHBIE B3AaUMOICHCTBHSI.
12.IToHsiTHE O CKOPOCTHM XHUMHUYECKOW peakUMu M €IUHULAX €€ HU3MEPEHUSI.
Krnaccuduxkanus peakiuii mo MexaHu3MaM UX MPOTEKAHMUS.
13.3akoH OeicTBUS Macc; PoJib KOHIIEHTpalui B3aMMOJIECHCTBYIOIIMX BEIIECTB B
rOMO- ¥ TETEPOTEHHBIX CUCTEMAX.
14.YcnoBus BAWAHUSA [aBJICHHUS HA CKOPOCTh TEUCHUS XHMHUYECKHUX PEaKIIHi.
BripaxxeHue 3akoHa JEUCTBYIOIIMX MACC U pEaKIMU, B KOTOPOU Y4aCTBYIOT I'a3bl.
15.BnussHie Ha CKOPOCTh XUMHUYECKUX peaKUMil TemrepaTypbl (IpaBUiIoO H
ypaBHeHue Baut-I'odda).
16.KaTanuzatopsl U KaTajiu3; CYIIHOCTh OMOJOTMUECKOTO KaTajau3a U OTJIMYHUE €0
OT XUMHUYECKOTO.
17.XuMHu4eckoe paBHOBECHE M BIMSHUE HA HETO KOHILIEHTPAIUM MCXOIHBIX BEIIECTB
Y POAYKTOB peakiui. KoncranTta paBHOBeCHS.
18.ITpunuun Jle Ilarenbe. BO3MOXKXHOCTM U YCHOBHUS CMEIICHUS XUMHYECKOTO
PaBHOBECHUSI B PEAKLHMAX, COMPOBOXAAIOIIMXCS BBIJICIICHUEM WIIA MOTJIOIMIEHUEM
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TeIuIa.

19.11punuun Jle IllaTtense. BO3MOXHOCTM M YCJIOBUSI CMEIICHUS XHUMHUYECKOIO
paBHOBECHSI peakinii, y4aCTHUKaMH KOTOPBIX SIBIISIFOTCS Ta3000pa3HbIC BEIIECTBA.
20.ITonsTHE O pacTBOpax, paCTBOPUTENAX U PACTBOPEHHOM BEILIECTBE.

21. Knaccuduxkarus pacTBOpPOB.

22.BecoBble crtocoObl BBIPAKEHNS KOHIIEHTPALUHA PACTBOPOB: CYLIHOCTb, €IMHUILIBI
u3Mepenus. [IpuHuun pacuéra Macchl HABECKM BEUIECTBA MPHU MPUTOTOBJICHUU W3
HEro pacTBOPa MPOLIEHTHOW KOHLIEHTPALUH.

23.MoJsSIpHOCT, U MOJIbHAs JIOJS KakK CIOCOObl BBIPAKEHUS KOHIIEHTpAIUU
pacTBOpPOB: CYUIHOCTb, €AUWHULBI M3MepeHus. [IpuHuuMn pacuéra Macchl HAaBECKH
BEILIECTBA [TPU IPUTOTOBIIEHUH U3 HETO pacTBOPA MOJIIPHOM KOHILIEHTPALINH.

24 TloHsiTHE O HEDJIEKTPOJIUTAX U AIEKTPOJIUTAX.

25.MexaHu3M 3JIEKTPONPOBOJHOCTH PacTBOPOB. OCHOBHBIE MOJIOKEHUS TEOPUU
ANEKTPONIUTUUECKON Jucconnanuu. CTeneHb SJIEKTPOJIUTUYECKON IHCCOIMAIUU.
Knaccudukanus 31eKTpOIUTOB MO UX CHIIE.

26.KoHcTanTa gucconuanuu cjiaboro 3jaeKkTpoiuTa. MoHHOE NMpOU3BEICHUE BOJIBI.
BonoponHslii moka3aress.

27.Y cnoBus NpOTEKaHUs peaKMii HOHHOTO OOMEHa /10 KOHIA.

28.1lonarne o rumponuse coseil. BiausHue Ha XapakTtep THAPOIW3a COJIA CHUJIBI
oOpa3yronux €€ KUCJIOT U OCHOBAaHUM.

29.CymHocTh OKHCJIEHUSI-BOCCTAHOBJICHMUSI. 3aBUCUMOCTh Xapakrepa
PENOKCIIPOLIECCOB  OT  peakuuu  cpenbl (Ha  OpuMepe  BOCCTAHOBJICHMS
NEepPMaHraHATHOHA).

30.BakHenme OKUCIUTENN U BOCCTAHOBUTENU. Y CIIOBUS IIPOSIBIICHUSI HEKOTOPBIMU
BEIIECTBAMHM CBOWCTB M OKHUCIIUTEJIEH, U BOCCTAHOBUTENEW (HUTPUTHI, CYJIb(UTHI,
MePEKKUCh BOJOPO/IA).

31.XuMnueckas CBsI3b B OPraHUYECKUX COCTMHECHUSX.

32.Teopusi XMUMHUYECKOTO CTPOEHHUsI OpraHndeckux coenuHenui A.M. bytnepoBa, ee
OCHOBHBIE TIOJIOKECHHS.

33.IlonsiTue 00 U30Mepu.

34.Ankanpl. CocTaB W  XMMHYECKOe cTpoeHue. [‘omosormueckuii  psn.
Homenknatypa. CBoiicTsa.

35.Ankenpl. CocTaB W XUMHYECKOEe CTpoeHue. [‘omosormueckuii  psn.
Homenknarypa. CsoiictBa. IlpaBuno MapkoBHuKOBa. MexaHU3M peakluu
ANIEKTPOPUIbHOTO NpucoennHenus. [loayyeHne u npuMeHeHUe alKeHOB.
36./lueHoBbie yriieBoaoposbl. CtpoeHue. Xumudeckue cBoiicTBa. I[losnydeHue wu
npumeHenue. HaTypanbHblil KayuyK, H30IIPEH, CTPOCHUE U IPUMEHEHHE .
37.AnKuHBI, COCTAaB, CTPOEHUE, HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, MOJIyUCHHUE
Y IPUMEHEHUE.

38.ApeHbl, TOMOJIOTHYECKUH psin  OeH30/Ma, (DU3UKO-XMMHUYECKHE CBOICTBA,
CTpOEHUE, TIOJy4YeHHUEe, TPUMEHEHUE.

39.IlpupoaHbie HMCTOYHUKU YTIEBOAOPOJHOIO ChIpbs. [IpuponHbie W mnomMyTHBIE
He(TAHbIE Ta3bl, UX COCTaB U UCMOJb30BaHuEe. HeQTh 1 mpoayKThl ee nepepaboTKH,
UX MPUMEHEHHE.

40.Cnuptel ¥ (DeHOJBI, CTpOEHHUE M H30Mepusa. MeXxaHu3M HyKIeO()UIbHOTO
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3aMeleHus. SAoBuTocTh ciupToB. X BiMsiHUE HA opraHu3M uesoBeka. [lonyyenue
Y IPUMEHEHUE CIIUPTOB.

41.Anpnerunpl 1 KeTOHBI. ['oMonorudeckue psabl. M3omepus m HOMEHKIATypa.
XHUMHUYECKOE U 3JIEKTPOHHOE CTPOEHHUE, PEAKLIUN HYKJICO(DHUIBHOTO MPUCOEANHEHUS
BOJI0PO/1a FaJOr€HOBOIOPOAOB. Peakiiny noJIMKOHI€HCalHH.

42 .KapOoHOBBIE KUCIOThI. DIEKTPOHHOE CTPOEHUE KapOOKCUIIbHOM rpynnbl. OOmas
dopMmyna W MpeaenbHbIA Psij NPEAeIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Buner crpykrypHoil nzomepuu. [lonyuyenue, pusznyeckne u XMMUYECKUE CBOMCTBA
KapOOHOBBIX KHUCJIOT. Mbima. Mblla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT.
[TpumeneHnne kKapOOHOBBIX KUCIOT U UX Mpou3BoaHbIX. [Tonsitne o CMC.
43.Cnoxnble 3¢upsl. Kupbl. CTpoeHHe CI0XHBIX 3¢GUpoB. KUPHl U UX CBOMCTBA.
Boiciine kapOOHOBBIE KHCIOTHI, BXOJSIIME B COCTaB MPUPOJHBIX KUPOB
(MaJIbMUTHHOBAs, OJEMHOBAs, cTeapuHoOBas). X mpuMeHeHHe U PoJib B MPHUPO/IE.
@u3N4ecKue U XMMHUYECKHUE CBOWMCTBA KUPOB; THAPOJIU3 JKUPOB, UX OKHUCIICHUE,
TUIPUPOBAHUE JKUJIKHX KUPOB.

44.YrneBoapl. CTpoeHuE MOHOCaxapusioB (TIIOKO3bl U (DPYKTO3bI), AUCAXAPUIOB
(caxapo3sbl), MojaucaxapujoB (KpaxMajia W LEJUII0JI03bl); CBOMCTBA TJIFOKO3BI,
caxapo3bl, KpaxMala., LeJUTI0I03bl U UX IPUMEHEHHE.

45.A30TCconepKalme OpraHuYecKhe BellecTBa. Ha3BaHue amMHHOB; CBOMCTBA
anupaTUUeCKuX U apOMaTUYECKUX aMUHOB (aHWJIMHA) U UX NMPUMEHEHUE; CTPOCHUE
anb(a — aMUHOKHCIIOT, CTPYKTYpy O€JiKa, CBOMCTBA M 3HaUEHUE OEIIKOB.

3. Kputepun oueHKHU pe3yJbTATOB 00y4YeHUsA

KpuTtepun o1ieHKH KOMIIBIOTEPHOT0 TECTUPOBAHMS:

[Ipu mpoBefeHUU TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH B BHJIE TECTHUPOBAHMUS
KOJIMYECTBO BOIPOCOB st cTyneHta - 30. Bompochl juisi CTYIEHTOB BBIIAIOTCS
CIIy4ailHBIM ~ 00pa3oM, TO3TOMY OJIHOBPEMEHHO CTY/EHTHl OTBEYAIOT Ha
pa3HOOOpa3Hble MO YPOBHIO CIIOXHOCTH TECTOBBbIE 3aJaHMs CIEAYIOMIEro THIA:
BBEIOOP OJTHOTO TPABWJIBHOTO OTBETA; BEIOOP HECKOJBKUX MPABHIBLHBIX OTBETOB. Ha
BBITIOJTHEHHE 3a1aHuid OTBOAUTCS 40 MUHYT.

3HaHUS CTYJEHTOB OLIEHUBAIOTCS MO NATUOAIUIEHON CUCTEME.

KonmdecTBo mMpaBUILHBIX OTBETOB:

85-100% - oTim4HO,

70-84% - xoporo,

50-69% - ynoBneTBOPUTENHHO,

0-49% - HeyIOBIETBOPUTEIHHO.

KpuTtepun onieHnBaHus NpakKTUYECKUX padoT:

[Ipu mOArOTOBKE K MPAKTUYECKON paboTe PEKOMEHIYeTCsl HMCIOJIb30BaTh
KOHCIEKThl JIEKUUH, y4yeOHO-MeToauueckoe W HH(OpMalMoHHOE obecredeHue
nuciuIUInHbeL.  Kakmoe 3amaHue MpakTUYecKOW padOThl OICHUBACTCS IO TIISITH
OaJIbHOM HIKaJIe:

OueHka «OTJIMYHO» BBICTABIIAETCS MPU COOJIOCHUU CIEAYIOIIMUX YCIIOBUMA:
CTYJEHT BBINIOJIHAET MPAKTUYECKHE 3a7aud B MOJHOM OOBEME, OTBEYAET Ha BCE
NOCTAaBJICHHbIE B TPAKTUYECKOM 3alaye BOIMPOCHI, BBHINOJHAET BCE 3aJaHUs
MPAKTUYECKOM 3a7jauH.
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OneHka «XOpOIlO» BBICTABIAETCS IO CIEAYIOUUM KPUTEPHUSM: CTYIEHT
JIOMYCKaeT B PEIICHUH NPAKTUYECKON 3aJayd HE3HAYUTENbHbIE HETOYHOCTH;
PaBUIBLHO PUMEHEHBI TEOPETUUECKUE 3HAHHUS.

OneHKa «yI0BIETBOPUTEIBHO» BBICTABIISIETCS O CACAYIOIIUM  KPUTEPUSIM:
JOMYCKAeT B PELIECHUM MPAKTHYECKOW 3aJayd 3HAYMUTEIbHBIE HETOYHOCTH, B TOM
YHUCJI€ HETOYHO MPUMEHEHBI TEOPETUUECKUE 3HAHMUSL.

OueHka «HEYyTOBJIETBOPUTEIBLHOY» BBICTABISETCS MO CICIYIOIIUM KPUTEPUAM:
CTYJEHT HE BBINOJIHAET 3aJaHUsl NPAKTUYECKOM 3aJauyd, OTBETHI COAEPIKAT
CYILIECTBEHHbIE OIIUOKH.

KpuTtepun onieHKH NpOMe:KyTOYHOMH ATTEeCTAI[UM:

[Ipu mnpoBeneHMHU MPOMEKYTOUHOM aTTeCTallMd BOMPOCHI K HK3aMEHY
pacrpeensercs 1Mo ypoBHIO cloKHOCTU. O0s13aTenbHasl 4acTh BKIIFOYAET BOIPOCHI,
COCTABJISIIOIIME HEOOXOAMMBIA M JOCTAaTOYHBIH MHHUMYM YCBOCHHS 3HAHUN U
ymenuit B cootBeTcTBUU ¢ TpeboBaHusiMu GI'OC CIIO u na ocHose ®I'OC COO.
Ha moArotoBky K yCTHOMY OTBETY CTyJIeHTY oTBoAuTCS He Oonee 40 munyT. Bpems
YCTHOTO OTBETA CTYAEHTA COCTaBIACT 10 MUHYT.

3HaHUS CTYJEHTOB OLIEHUBAIOTCS MO NATUOAIUIEHON CUCTEME.

5 «OTAMYHO» - TIYOOKO M MPOYHO YCBOEH BECh MPOrPaMMHBIA MaTepual;
MOCJIEIOBATEIBHO U TOYHO MOCTPOEHA PEYb; OTCYTCTBYIOT 3aTPYJHEHHUS C OTBETAMU
Ha JOTMOJHUTENIbHBIE WIIH YTOUHSIOIINE BOIIPOCHI;

4 «XOpolIO» - YCBOEH BECh NPOrPAMMHBIA MaTepuai; B pEeYd HMEIOTCS
HE3HAYUTEIbHbIE HETOYHOCTH; MPABWJIBHO NPUMEHEHBI TEOPETHUYECKHUE 3HAHUS; Ha
OOJBIIMHCTBO JTOTIOJIHUTEIBHBIX WM YTOUHSIOIINUX BOIIPOCOB JAaH OTBET;

3 «yIOBJIETBOPUTEIBHO» - YCBOEHAa OCHOBHAas 4YacTb HPOrPaMMHOIO
Marepualia; pedb HE  COAEPNKHUT  «JETAlei»; HEAOCTAaTOYHO-NPABUIbHBIC
GbOopMyIMPOBKHU; Ha OOJIBIIMHCTBO JOMOJHUTEIBHBIX WM YTOUHSIOUIUX BOIPOCOB
UCIIBITBIBAIOTCS 3aTPYAHEHUS B OTBETE;

2 «HEYJIOBJIETBOPUTEIHLHO» - HE YCBOEHA 3HAUMTENIbHAS YaCTh IPOrPAMMHOIO
MaTepHuaa; OTBET COJNEPKUT CYLIIECTBEHHBIE OLIMOKU.

B xoze oueHuBaHus MOTYT OBITh YUTEHBI TUYHOCTHBIE PE3YJIbTAThI.

4. YueOHO-MeTOAUYEeCKOEe M HH(POPMALIMOHHOE 0O0ecneYeHue U CIUTIIUHbI

OcHnoenas numepamypa:

1. AudunorenoBa, W.B. Xumus: y4eOHMK ¢ TPaAKTUKYM IS CPEIHETO
poheCCHOHAIBHOTO obpazoBanus /  U. B. AHpuHOTreHOBA, A. B. baGkos,
B. A. IlonikoB. — 2-e u3n., ucnp. u gom. — Mocksa : M3gatensctBo FOpaiit, 2023. —
291 c. — (Ilpodeccuonanproe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcer :
anekTpoHHBI  //  OOpa3oBarenbHas  mmardopma  FOpaWt  [cadT]. —
URL.: https://urait.ru/bcode/513807

2. Hukonsckuii, A.b. Xumus : y4eOHMK W  TPaKTUKyM JUIl  CPEIHETO
npodeccruonansHoro odbpaszosanusi / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3j.,
nepepadb. u gom. — MockBa: WanmarensctBo HOpaiit, 2023.—- 507 c.—
(ITpodeccuonanpaoe obOpazoBanue). — ISBN 978-5-534-01209-5. — Tekct
anekTpoHHbIt  //  OOpazoBarenbHas — miardpopma  FOpait  [caliT]. —
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https://urait.ru/bcode/513807

URL.: https://urait.ru/bcode/513537 (mata oopamenus: 09.11.2023).

3. Xumus :  y4eOHHMK Uit cpeaHero  npod)eCCHOHaIbHOro  oOpa3zoBaHus /
1O. A. JleGeneB, I'. H. ®aneeB, A.M.T'onybeB, B. H.IllanoBan; mox oO1ei
penakmueii I'. H. ®aneeBa. — 2-¢ u3m., nepepad. u gom. — Mocksa : M3maTenbcTBO
FOpaiit, 2023. — 431 c. — (Ilpodeccuonansuoe obpaszoBanue). — ISBN 978-5-9916-
7723-3. — Tekcr : anmexktpoHHbI // ObpazoBatenbHas miatdhopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/513073 (mata oopamenus: 09.11.2023).
Jlononnumenvhasa tumepamypa:

1. Audunorenona, M. B. Xumus. ba3osbiii ypoBenb: 10-11 kiaccel : yueOHUK s
cpeadero  obmiero  obpaszomanusi/  UW. B. AudunorenoBa,  A. B. baGkos,
B. A. Ilonkos. — 2-¢ u3x., ucnp. u gom. — Mocksa : M3natensctBo FOpaiit, 2023. —
290 c. — (O6meobpazoBarenbubiii 1ukI). — ISBN 978-5-534-16098-7. — Tekcr
NMeKTpoHHbI  //  OOpazoBatenbHas — mnatdopma  FOpait  [caift]. —
URL.: https://urait.ru/bcode/530422

2. Audunorenona, 1. B. Xumus. ba3oBsiii ypoern: 10—11 kimacchl : yaeOHUK 115
cpeaqHero  obmero  obOpazoBanus/ . B. Aadunorenoa, A. B. baOkog,
B. A. IlonkoB. — 2-¢ u31., ucnp. u aomn. — Mocksa : M3gatensctBo FOpaiit, 2023. —
290 c. — (O6meobpazoBarenbubiii k). — ISBN 978-5-534-16098-7. — Tekcr
anekTpoHHbIt  //  OOpazoBarenbHas — minardpopma  FOpait  [calit]. —
URL.: https://urait.ru/bcode/530422 (gata oopamenus: 09.11.2023).

3. AnmapueB, A.UW. OOmas xumus. COOpHUK 3aJaHWl C TpUMEpPaMHU pPEIICHUH :
ydyeOHOe  MmocoOMe i CpelHero  mpodeccHoHadbHOTO  oOpa3oBaHwus /
A. . Anapues, JI. 1. Aponuna. — 2-e uszz., ucnp. u aom. — Mocksa : M3naTenbcTBo
FOpaiit, 2023. — 127 c. — (Ilpodeccuonansuoe ob6pazoanue). — ISBN 978-5-534-
09932-4. — Tekcr : anexkTpoHHbIH // O0pa3oBaTenbHas maatdopma KOpait [caiit]. —
URL.: https://urait.ru/bcode/514556

4, I'muuka, H.JI. O6mas xumus B 2 1. Tom 1: yd4eOHHMK IS CpEeIHErO
npodeccuoHanbHoro oopazosanus / H. JI. ['nmunka ; nox penakuueit B. A. Tlonkosa,
A. B. babkoa. — 20-¢ u3n., mepepad. u mom. — Mocksa : M3natensctBo IOpaiit,
2023. — 349 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-9916-9672-2. —
Texkct : »snexktpoHHbld // OOpazoBarenbHass Mmiaargopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/512151

5. I'muuka, H.JI. Obmas xumuss B 2 1. Tom 2: yd4eOHMK IS CpEIHEro
npodeccuoHanbHoro oopazosanus / H. JI. ['munka ; nox penakuueit B. A. Ilonkosa,
A. B. babkoBa. — 20-e¢ u3n., nepepad. u mom. — Mocksa : M3gatenbctBo HOpaiir,
2023. — 383 c. — (Ilpodeccuonansuoe obpazoanue). — ISBN 978-5-9916-9670-8. —
Texcr : onexrponHsid // OOpaszoBarenbHas 1iatdhopma FOpait [caiiT]. —
URL.: https://urait.ru/bcode/512504

6. 3aiinieB, O. C. Xumus. JlabopatopHblii TPaKTUKYM W COOPHUK 3ajaad : ydeOHOe
nmocobue g cpeaHero mnpodeccroHanbHoro ob6pazoBanms /  O. C. 3aiineB. —
MockBa : WsznmarensctBo  FOpaiit, 2023.— 202c.— (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct : DJEKTPOHHBIN //
Oo0pa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541
7. MapteinoBa, T. B. Xumusa. YrnyOnenuslii ypoenb. 10—11 knaccel : y4eOHHK
st cpeaHero obmero oOpazoBanusa / T. B. MapteiHoBa, U. B. ApramoHoBa,

54


https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/530422
https://urait.ru/bcode/514556
https://urait.ru/bcode/512151
https://urait.ru/bcode/512504
https://urait.ru/bcode/513541

E. b.T'onynoB ; mox o6meit penakiuei T. B. MapTeiHOBOW. — 2-¢ u3A., UCHp. U
non. — Mocksa : U3pgatensctBo FOpaiit, 2023. — 352 c. — (O6meoOpa3oBaTeIbHbII
k). — ISBN 978-5-534-16227-1. — Tekcrt : snexTponHbid // OOGpa3oBarenpHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530645

8. Pocun, . B. Xumuns. Y4eOHUK U 3aJJaYHUK : JIJIS CPEIHETO MPOo(ecCHOHATBLHOTO
obpazoBanus / W.B.Pocun, JI. JI. Tomuna, C. H. ConoBseB.— Mocksa :
M3narenscTtBo FOpaiit, 2023.— 420 c.— (IIpodeccuonanprHoe oOpa3oBaHue). —
ISBN 978-5-9916-6011-2. — Tekct : anexTpoHHbIi // OOpa3zoBarenbHas miatgopma
IOpaiir  [caiir]. —  URL: https://urait.ru/bcode/512022 (natra  oOpamicHus:
09.11.2023).

9. Tynukun, E. U. Xumusa. B 2 4. Yacte 1. O6mas u HeopraHuveckass XUMHS :
y4eOHUK 11 cpenHero mnpodeccuonanbHoro obpazoanus / E. U. Tynukun. — 2-¢
u3a., wucnop. W gom.— MockBa: M3parensctBo IOpaibit, 2023.— 385c.-—
(ITpodeccuonansuoe obpazoanue). — |ISBN 978-5-534-02748-8. — Tekcr
anekTpoHHbt  //  OOpazoBarenbHas  minargpopma  FOpailt  [cait]. —
URL.: https://urait.ru/bcode/513730

10. Tymukun, E. 1. Xumusa. B 2 4. Yacte 2. Opraaudeckass XuMus : YICOHUK IS
cpeaHero mpodeccruoHanbHOro oopaszoBanus / E. WM. Tynukun. — 2-¢ u3d., HCOp. U
mon. — Mocksa : M3gatensctBo [Opaiit, 2023.— 197 ¢. — (IlpodeccmonanpHoe
obOpazoBanue). — ISBN 978-5-534-02749-5. — Tekct : DIEKTPOHHBIH //
O6pazoBartenbHas maTdopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/513731 (nata oopamenus: 09.11.2023).

11. Xumus. 3agadyHuk : ydeOHOe mocoOue Hjid CpelHero MpodhecCHOHAIBHOTO
obpazoBanus / 0. A. Jlebene [u ap.]; mox obmeit penakmueir I'. H. daneesa. —
MockBa : WszpmarensctBo  FOpaiit, 2023.— 236c¢.— (IlpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : 2JIEKTpOHHBIN //
OopasoBarenbHas iatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513091
Hnmepnem-ucmounuku:

1. hvsh.ru — Xypuan « Xumust B IIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexuuu mo xumuu Ha caiite [locTHayka.
3. http://gotourl.ru/4780  (http://elementy.ru/)  HayuyHo-momynsipHBIii  MPOEKT
«OneMeHTHI O00JBIION HAayKW» ((U3HMKaA, XUMHUS, MaTEMaTHKa, aCTPOHOMUS, HAYKH O
KU3HHM, Hayku o 3emie). HoBocTM Haykw, KHWUTH, HAYYHO-TIOMYJISIPHBIC CTaTHH,
JICKIIAH, SHITUKITOTICTHH.

4. http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT  Hay4YHO-TIOMYJIIPHOTO
xypHana «[lorennmany. Xypnan uznaércs ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».
5. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-IOMYJISIPHOTO KypHasia
«Xumus v xxu3Hby. XKypHan uzgaéres ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpsITast
AJIEKTPOHHAs OuOIMoTeKa XuMudeckoro nopraina «Chemnety, cogepkut yaeOHbIE U
MH(OpPMAIMOHHbIE MaTEPHUAIIbI IJIsl IIKOJIBHUKOB M yuuTesne. B Helh MOXHO HalTH
y4eOHUKM 10 O0Omeld ¢ HEOpraHu4YecKOM XUMUHU, OpPraHWYECKOM XUMUH,
MYJIbTUMEIHaMaTepUaIbl, a TAKXKE 3aJa4d XUMUYCCKUX OJUMITHAL C PEIICHUSIMU,
3aJ1a4d BCTYMUTEIBHBIX 3K3aMEHOB JIJIs1 aOUTYPUCHTOB.

55


https://urait.ru/bcode/530645
https://urait.ru/bcode/512022
https://urait.ru/bcode/513730
https://urait.ru/bcode/513731
https://urait.ru/bcode/513091
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://elementy.ru/
http://gotourl.ru/4783
http://potential.org.ru/
http://gotourl.ru/4785
http://www.hij.ru/
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HudopmanroHHbIe
Marepuasibl 00 onuMmnuazax: MOCKOBCKOM  ropojckol, Bcepoccuiickoii,
MenneneeBckor, MexnyHaponHou. IlpuBeneHsl 3amauM  TEOPETUYECKUX U
OKCIIEPUMEHTAJIBHBIX TYpOB, TOAPOOHBIE pEIIeHUs, CHOUCKU u ¢ororpadpuu
noOeauTene.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema IUCTaHLIMOHHOTO
oOyueHusi, HaIpaBJIEHHAs B MEPBYIO OYepeb Ha MOATOTOBKY K OJIMMITMAZaM BCEX
YPOBHEM — OT IIKOJBHBIX 10 MexayHaponHoid. CalT COHEpKUT OrPOMHOE
KOJIMYECTBO 3a/1a4, CIPYIIHPOBAHHBIX KAaK MO TemaM, Tak W no ojxummuaaam. Ilo
BCEM OCHOBHBIM pazlejlaM XHMHHU TpPUBEAEH TEOPETUUYECKUN  MaTepuall
U pa300paHbl pelIeHUs] TUMIOBBIX 3a]1ay.

9. http://gotourl.ru/4790  (http://webelements.com/)  Hanéxnas  crnpaBouHas
uH(pOpMaIUs 0 XUMUYECKUX DJIEMEHTAX U UX CBOWCTBAX (HA aHTJIUHCKOM S3BIKE).
10. http://gotourl.ru/7180  (https://www.lektorium.tv) Hekommepueckuit  caiT
OHJIaiH-00pa30BaHMS, COJAEPKUT MHOIO MHTEPECHBIX OOpa30BaTENbHBIX KYpPCOB H
BUJICOJIEKIIUH JJI IIKOJBHUKOB, CTYAEHTOB U yuuTeneil. ECTb HECKOJIBKO KypCOB 10
XUMHUH.

11. http://gotourl.ru/4800 (https://www.cas.org/) Caiit Chemical Abstract Service —
caMblii aBTOPUTETHBIII B MHpPE XUMUU HWH(DPOPMALUMOHHBIM HHTEPHET-pECypc (CauT
TIJIATHBIN ).

12. http://lwww.organic-chemistry.org/ Ilopran 1m0 OpraHMYECKOW XUMHUH Ha
AHTJIMIICKOM SI3bIKE.

13. http://www.xumuk.ru Caiit 0 XUMHUU: KJIACCHUCCKUE YUCOHHKH, CIPABOUYHHUKH,
SHUUKIIONEANH, MMOUCK OPraHWYECKHX W HEOPraHWYECKUX PEaKIUil, COCTaBIICHUE
YPaBHEHUM pEeaKIUu.

14. http://orgchemlab.com/  Caiit, mnOCBSMIEHHBIA MpaKTHYECKOW paboTe B
nabopaTtopuu.

15. KomnproTepHas cripaBo4Hasi CUCTEMa.
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[Tpunoxenue 1

QUL
YacTHoe npodeccuoHaIbHOE 00pa3oBaTeibHOE YUpeKIeHue
«MocKOBCKHIi 00J1aCTHOW COBpeMEHHbIH KOJLIEIA»

3AYETHO-39K3AMEHAIIMOHHAS BEJIOMOCTD
20 /20 y4yeOHBIii roa

CrenuanbHOCTh:
I'pynna: Kypc CEMECTD

dDopMa KOHTPOJIA — 3a4€T, I[I/I(b(i)epeHI_[I/IpOBaHHHﬁ 3a4€T, OK3aMCH, IPYruc (bOpMBI KOHTPOJIA
(TOTYepKHYTH)

HanmenoBanne JUCHHUITIINHBI:
damuimsg u HWHUIIKAJIBI IIPCIoaaBaTCIIsd:

JlaTa mpoBeIeHUs: « » 20 I.
OTMeTKa o0 caade
No Howmep 3auera / mud@. 3ayera / TMommics
| ®amunus, UMs, OTYECTBO CTYACHTOB | 3a4eTHOM JK3aMEHAlIMOHHON
n/m MIPEIo/1aBaTelis
KHIDKKA OIICHKH / TPYTHX
dbopmax KOHTPOJIS
1.
2.
3.
4,
5.
6.
7.
8.
9.
10.

Yucio CTyACHTOB, SBUBIIMXCS Ha dk3aMeH / 3auet / nudd. 3ader / qpyrue GopMbl KOHTPOIS .

Yucio cTyACHTOB, HE IOMYIICHHBIX K dk3aMeny / 3auety / nudd. 3auery / npyrum popmam
KOHTpPOJIS .

YucIo CTYACHTOB, HE SIBUBIINXCS Ha dKk3ameH / 3auet / mudd. 3auer / apyrue HopMbl KOHTPOIIS

W3 HUX MONYYUBIIUX «OTIIMYHOM - ,«XOpOLIO» - , «yIOBIIETBOPUTEIBHOY - ,
«HEYJIOBJIETBOPUTEIBLHO -
W3 HUX MONYYUBIIUX «3aUTEHO» - , «HE 3aYTEHO» -
IIpenonaBarens
IMonmuce d.N.0.
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