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®ona oneHounblx cpeAcTB no auciuminHe B/.09 Xumwusi paspaboran Ha
ocHoBe dDenepanabHOro0 rocyJapCTBEHHOr0 00pa30BaTENIbHOIO CTaHAapTa (Jajnee
— ®I'OC) no cnenuaibHOCTH CPEIHETo MNPOo(ECCHOHAIBHOTO O0pa30BaHUS
(manee — CIIO) 40.02.02 IlpaBooxpaHuTeabHAsE AEATENBHOCTh, YTBEPKIECHHOTO
npukazoM MunucrtepctBa obpazoBanusi 1 Hayku Poccum Ne509 ot 12.05.2014,
3aperucTpupoBaHHoro B Munucrepcrse roctuiuu Poccun 21 aBrycra 2014 1. Neo
33737 u npumepHoil pabouel nmporpamMmbl 00111€00pa30BaTEIbHON TUCITUTITUHBI
«XumMus» a8 [Opo(ecCHOHaNbHBIX  00pa30BaTENbHBIX  OpraHU3aLUM
yTBEpKJIEeHHON Ha 3acenaHun CoBeTa IO OLIEHKE COJAEp)KaHHA U KadyecTBa
OpUMEpPHBIX paboyux NporpaMMm 0O0IIe00pa30BaTENbHOTO M COLUAIBHO-
T'YMaHUTApHOTO IUKIIOB CPEeIHEro MpodeccuoHaIbHOro 00pa3oBaHus, MPOTOKOI
Ne 14 ot «30» HOs16ps 2022 T..

Opranuzanus-pa3paboTyuK:
YactHoe mnpodeccuonanbHoe oOpaszoBarenbHOe  yupexaeHue «MOCKOBCKUM
obnacTtHOM coBpeMeHHbIN Koyutex» (MOCK)
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1. Pe3yabTaThl 0CBOCHHMS Y4eOHOI IMCUMILUINHBI, MOAJIeKALINE IPOBEPKe

B pesynbrare arrectanuu no yueOHOW JUCHMILUIMHE OCYIIECTBISETCS KOMILIEKCHAs
MpPOBEPKa CIEAYIOIMMX YMEHUW W 3HAHUM, a Takke IUHAMUKa (GOPMUPOBAHUS

KOMIICTCHIIHM
THunbl OEHOYHBIX
Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabTat 00yueHus N
MeponpusTHI
| | OcHOBHOE coJep:KaHHE
DopMyanpoOBaTH
Pa3nes 1. OcHOBBI cTpOeHHA PMyJTHp
1 0a30Bble MOHATHS U
BelllecTBa
3aKOHbI XHMHH
1. Tect «Ctpoenue
aTOMOB XHMHYECKHUX
AJIEMEHTOB M MPUPOJIa
XHUMHYCCKOM CBSI3UY.
2. 3agaun Ha
COCTaBJICHUE XUMHUUCCKUX
(dhopMysT IByXaTOMHBIX
coeqHEHUH (OKCHIOB,
Ccynb(pUI0B, TUAPHUIOB U
T.IL.).
3. 3aganusa Ha
CocTaBisATh XUMUUECKHIE
N HCIIOJIb30BAHHUE
bopMyIBl COEAMHEHUH B .
CtpoeHue aToMOB XUMHYECKOH CHMBOJIUKH
COOTBETCTBUH CO . .
XUMHYECKUX Y Ha3BaHUU COCTUHCHHMN
1.1| OKO01 CTCTICHBIO OKHCIICHHUS
AJIEMEHTOB U TIPUPOIA M0 HOMEHKJIAType
N XUMHYECKHX 3JICMCHTOB,
XUMHYECKOM CBSI3H MEXTyHapOJHOTO COI03a
HCXOMS U3 BaJICHTHOCTH B .
TEOPETHUYECCKOU U
AIEKTPOOTPHUIIATETLHOCTH N
MPUKIIATHON XUMUH U
TPUBHAIIbHBIX Ha3BaHHUH
JIUISL COCTaBJICHUS
XUMHUYECKUX (HOPMYIT
JIBYXaTOMHBIX
coeHeHUH (OKCHIOB,
Cynab(GUI0B, THAPUIOB U
T.I.) U APYTUX
HEOPraHUYECKHX
COCIMHEHUI OTACIbHBIX
KJIACCOB
1. Tect «MeTaminyecKue
/ HEeMETAIITNYECKUE
CBOICTBA,
XapakTepu3oBaTh
ANEKTPOOTPUIATENBHOCTD
XUMHUUYECKHE DJIEMEHTHI B
N U CPOJICTBO K 3JIEKTPOHY
[lepuoanueckuii 3aKoH COOTBETCTBUHU C UX
OK 01 XHMHUYECKUX IJIEMEHTOB B
1.2 u Tabnuma J[.1. MOJIOKEHUEM B
OK 02 . COOTBETCTBHUE C UX
MenneneeBa NEePUOJINYECKON CUCTEME
AJNIEKTPOHHBIM CTPOCHUEM
XUMHYECKHX AJIEMEHTOB
Y MOJIO)KEHHEM B
JI.1. MenneneeBa N
MEePUOANYECKON CUCTEME
XUMUYECKUX DJIEMEHTOB

JI.. MenpaeneeBay.




2. IlpakTyeckue 3a1aHus
Ha YCTaHOBJICHHUE CBSI3U
MEXy CTPOCHUEM
aTOMOB XUMHYCCKUX
3JIEMCHTOB U
MIEPUOIUUECKIM
M3MEHEHHEM CBOMCTB
XUMUYECKUX DJICMEHTOB U
UX COCINHEHUH B
COOTBETCTBHMU C
IIOJIOYKEHUEM
IIepnoanueckoii cucreme.
3. [Ipaktuko-
OPUEHTHUPOBAHHBIC
TEOPETUUYECCKUE 3a/IaHUS
Ha XapaKTepU3aIuio
XUMUYECKUX DJIEMCHTOB:
«MeTtaunueckue /
HEMETAUIMYECKHE
CBOJCTBA,
AMEKTPOOTPHUIATEITHHOCTD
U CPOJICTBO K DJIEKTPOHY
XUMUYECKHX DJIEMEHTOB B
COOTBETCTBHE C X
ANIEKTPOHHBIM CTPOCHHEM
U TIOJIOKEHHUEM B
MEPUOINYECKOMN cCucTeMe
XHMHYSCKHUX IJIEMEHTOB
J.. MenneneeBa»

XapakTepu3zoBaThb KonTpoasHnas padora
Paznena 2. Xumnueckue
2 P THIBI XUMHYECKHX «CTpoeHue BelecTBa u
P peaxuuii XHMHUYECKHE PeaKkmum)
1. 3agauu Ha
COCTaBJICHUE YPAaBHCHHI
peaKIuii:
— COEIUHEHNS,
3aMEIICHUS, PA3JIOKEHUS,
oOMeHa;
— OKHUCIIUTEIIHHO-
CocTaBiATh peakiuu
BOCCTAHOBUTEJIHHBIX
COeIMHEHMUS, .
pEeaKInii ¢
pasiokeHus, 0OMeHa,
OK 01 Tune! XUMHYECKUX HUCIOJB30BaHUEM METOIa
2.1 N 3aMeIICHU,
OK 04 peakuum ANIEKTPOHHOTO OanaHca.
OKHCIIUTENBHO-
2. 3ajauyu Ha pacyeT
BOCCTAHOBHTEIIHHEIC
Macchl BEIECTBA NN
peakuuu

00béMa
ra3oB [0 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wi 00bEMy
OJIHOTO U3 Y4aCTBYIOIIUX
B PEAKIIMHU BEILECTB;
pacyeTsl




Maccol (00bEMa,
KOJINYECTBA BEIIIECTBA)
MPOJYKTOB PEAKIUU, €CITU
OJIHO W3 BEIIECTB UMEET
PUMECH

2.2

DNEeKTPOTUTHYECKAS
TMCCOLIAAIINS U
HWOHHBIN 0OOMEH

CocTaBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO 0OM€Ha ¢
ydacTHeM
HEOPraHMYECKUX
BEIIECTB

1. 3aganus Ha
COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peakuuii ¢ yduacTuem
KHCJIOT, OCHOBAHUM U
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KHUCIOTHOCTH
cpenbl
2. JIaboparopnas padota
«THUIBI XUMAYECKUX
peaxknuii»

Pasznea 3. Crpoenue u
CBOICTBA HEOPTAHMYECKHUX
BellecTB

HccaenoBars cTrpoeHue
H CBOJiCTBa
HEOPraHM4YeCcKHX
BElIECTB

KonTposbHas padora
«CBoHCTBA
HEeOpraHn4ecKux
BelIeCTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTpOEHHUE
HEOPraHMYECKUX
BEILIECTB

Knaccuduuuponats
HEOpraHUYecKue
BEIIECTBA B
COOTBETCTBUU C HX
CTpOEHUEM

1. Tect «HomeHnknarypa
Y Ha3BaHWE
HEOPraHWYECKUX BEIIECTB
UCXOS U3 UX
XUMUYECKON (DOPMYIIBI
WM COCTaBJICHUE
XUMUYECKON (DOPMYITBI
UCXOJs U3 Ha3BaHUs
BEIIECTBA 110
MEXAYHApOAHOU WU
TPUBHUAJILHOU
HOMEHKJIAType».

2. 3ajaun Ha pacyeT
MacCOBOM JI0JIU (MacChl)
XHUMHUYECKOTO JIEMEHTa

(coenuHeHws) B MOJIEKYIIe
(cmecn).
3. IIpakTuueckue 3a1anus
o KJaccuuKaiuu,
HOMEHKJIaType U
XUMHYECKUM (hopMyliam
HEOPraHMYECKUX BEIEeCTB
pa3IMYHBIX KJIACCOB.
4. IlpakTryeckue 3aAaHUs
Ha OTpeieTIicHHe
XUMHYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U
U TUTA KPUCTALTUNYECKOM
pEIIeTKH

3.2

OK 01
OK 02

CBOIICTBa

DU3HUKO-XUMHUIECKHE

YcranaBiuBaTh

3aBUCHUMOCTb (1)1/131/IKO-

1. Tect «OcobeHHOCTH
XUMUYECKHUX CBOMCTB




HEOPraHUYECKUX
BEILIECTB

XUMHYECKUX CBOMCTB
HEOPraHUYECKUX
BEILIECTB OT CTPOECHUSA
aTOMOB U MOJIEKYJI, a
TaKKe TUIa
KPUCTaJUIMYECKOU
peLIeTKN

OKCHUJIOB, KUCJIOT,
OCHOBaHMM, aM(POTEPHBIX
TUJAPOKCUIOB U COJIEIM.
2. 3anaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKHAX PEAKLUN C
y4acTUEeM IPOCTHIX U
CJIOKHBIX
HEOPraHUYEeCKUuX
BELIECTB: OKCHJIOB
METaJIJIOB, HEMETAJJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYEeCKUX KHUCIIOT,
OCHOBAHUH U
amM(pOTEepHBIX
THIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTepU3YIOIMNX UX
CBOMCTBA U CIIOCOOBI
MOJIyYEHUSI.

3. IIpaktuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aTaHUS
Ha CBOMCTBA M MOJIyYCHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarnuys
HEOPraHHYECKUX
BEIIECTB

HUccnenosats
KaueCTBEHHBIC PEAKIIUU
HEOPraHUYECKUX
BEIECTB

1. ITpakTuxo-
OPHCHTUPOBAHHBIC
3a/1aHus 110 COCTABJIEHHUIO
XUMHYECKUX PEaKINi ¢
y4acTUeM
HEOPraHHYECKUX
BEIIECTB, HCITOJIb3YEMBIX
JUISL UX WJICHTU(UKALINH.
2.JIaboparopnas padoTa:
«U nentudukanus
HEOPraHMYECKUX
BEILIECTB»

Pasznea 4. Ctpoenne u
CBOMCTBA OPraHMYeCKUX
BelleCTB

HccaenoBars cTpoeHne
H CBOICTBA
OpPraHuYecKUX BellecTB

KonTpoasHnas padora
«CTpoeHue u CBOICTBA
OpraHu4YecKux
BeleCTBY»

4.1

Knaccuduxkarus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHHYECKUX
BEIIIECTB

OK 01

Knaccupunmponats
OpraHuYecKHe BeIlecTBa
B COOTBETCTBUH C UX
CTPOEHHEM

1. 3aganus Ha
COCTaBJICHUE Ha3BaHUI
OpraHu4eCcKHUX
COEAVHEHUN 110
TPUBUAIIBHON UK
MEXYHapOAHOU
CUCTEMAaTUYECKOU
HOMEHKJIAType.

2. 3ajaHus Ha
COCTaBJICHUE TIOJIHbIX U
COKpaIICHHBIX




CTPYKTYPHBIX (popMyIt
OpPraHNYECKUX BELIECTB
OTJICJIbHBIX KJIACCOB.

3. 3agaun Ha
oTpesieieHne
npocTeiniei GopmMyIbl
OPraHN4YeCKON MOJIEKYJIBI,
UCXOJISl U3 DIIEMEHTHOTO
cocrana (B %)

1. 3ananus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUX PEAKIUN C
y4acTUEM OpraHUYeCKUX
BELIECTB HA OCHOBAHUU
UX COCTaBa U CTPOEHUSI.

2. 3aganusa Ha
COCTaBJICHUE YPAaBHEHUI

XUMUYECKUX PEAKIUH,
WJUTIOCTPUPYIOIIHUX

YcraHaBIuBaTh .
OK 01 o XMMHYECKHE CBOMCTBA C
CaoiicTBa 3aBUCUMOCTD (PU3HUKO-
OK 02 . Y4E€TOM MEXaHU3MOB
4.2 OpraHUYECKUX XAUMHAYECKUX CBOHCTB
OK 04 . MIPOTEKAHUS JAHHBIX
COEIUHEHU I OPraHUYECKUX BEIIECTB . .
peaKIuii ¥ TeHeTUYECKON
OT CTPOEHUS MOJICKYJT
CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. PacueTHrbIe 3a1a4u 11O
YpPaBHEHUSIM PEAKIIUN C
Y4aCTHEM OPTaHUYECKUX
BEILIECTB.
4. JIaboparopnas padboTa
«IIpeBpamienus
OPraHUYEeCKHUX BEIIECTB
IIPU HArPEBAHUHU»
1.ITpakTrko-
OPUCHTUPOBAHHBIC
3aJlaHusl [10 COCTABIIEHUIO
Nnentudukanys XUMHUYECKUX PEaKIUil C
OpraHuYEeCKUX aCTHEM OPraHUYECKAX
P HUccnenosatb ya P
OK 01 | BemecTB, MX 3HAYCHUE BCILIECTB, B T.4.
KaueCTBEHHBIC PEAKIIUU
OK 02 Y IPUMEHEHHE B UCIIOJIb3YEMBIX U1 UX
4.3 . OPraHUYECKUX
OK 04 OBLITOBOM U " uaeHTU(GUKAIK B OBITY U
N COEIMHEHUH OTIENBHBIX
MIPOU3BOJACTBEHHOMN IACCOR MPOMBILIIEHHOCTH.
JIeSITEILHOCTH 2.JIaboparopnast paboTa:
JeJoBeKa «U nenTndukanus
OpraHuYeCcCKUx
COCIUHEHHUN OTACIbHBIX
KJ1aCCOB»
XapakTepu3oBaTh
Pazgen 5. Kunernueckue u P p
BJIMSIHHE PA3JTHYHBIX
TepMOAUHAMHYECKHUE
5 (pakTOopoB Ha

3aKOHOMEPHOCTH NPOTEKAHUS
XHUMHYECKHX PeaKuMi

paBHOBeCHE H CKOPOCTH
XUMHYECKHX PeaKIMid




IIpakTuxo-
OPUEHTUPOBAHHBIEC
XapakTepu3oBaTh TEOPETUUECKHUE 3a/IaHUS
BIIMSIHUE KOHIICHTPALIMHI Ha aHau3 (PaKTOPOB,
pearupyromux BEUeCTB U | BIUSAIOMINX HA U3MEHEHHUE
TEMIIepaTyphl Ha CKOPOCTH XHUMHYECKOU
CKOPOCTh XUMHUYECKHX peakuuu. [IpakTuko-
OK 01 | CxopocTh XUMHUYECKUX peakuui OPUEHTUPOBAHHBIEC
5 | OKO02 | peakuuii. Xummuueckoe XapaxkTepu3oBaTh 3aJ]aHus Ha IPUMEHEHHE
paBHOBECHE BJIMSIHUE U3MEHCHHUS npunnuna Jle-Ilarense
KOHIICHTPAIIMU BEIECTB, JUTST HAXOXKJICHUS
peaKIu Cpeibl 1 HaIpaBJICHUS CMEIECHUS
TEMIIepaTyphl Ha PaBHOBECHS] XUMHYECKOU
CMeEIIEHNE XUMUYIECKOTO peaKIny ¥ aHAJIN3
paBHOBECHS ($hakTOpOB, BIUSIONINX HA
CMeEIIEHNE XUMUYIECKOTO
paBHOBECHS
HccaenoBarb MCTUHHBIE
6 Pa3nen 6. PacTBopsl | pacTBOpBI € 3aJaHHBIMH
XapaKTePUCTUKAMH
1. 3amaun HA
MIPUTOTOBJICHUE
pPacTBOpPOB.
2. IIpakTtuko-
OK 01 OPUEHTUPOBAHHBIE
Pa3nuuate ucTrHHBIE
6.1 | OKO02 | Ilonsarue o pacTBOpax PACTBODE! pacyeTHBIC 3aJaHHS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIE B
OBITOBOY U
MIPOU3BOJICTBEHHON
JIESITEJIbHOCTH YEJIOBEKa
OK 01 HccnenoBath Gpusuko- JlaGoparopnas padota
Uccnenosanue "
6.2 | OK 04 N XUMHUYECKHE CBOMCTBA «IIpuroroByieHue
CBOMCTB pacTBOPOB
HCTHUHHBIX PACTBOPOB pacTBOpPOB»
I IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lepKaHNe (COAepP:KaHUe PUKJIIATHOTO
MOJYJIs1)
OuenuBartp
MocJIeACTBUSA OBITOBOM .
Pa3nen 7. . 3amuTa keiica (c
U MPOU3BO/ICTBEHHOM N
7 Xumus B ObITY "“ NEATEJHLHOCTH YeJI0BEeKAa yiaerom 6yzlymenu
NPOU3BOCTBEHHOM JR— npogeccnoHaIbLHOI
AeITeJIbHOCTH YeJIOBeKa . AeATeJIbHOCTH)
IKOJIOTHYECKOI
0e30macHOCTH

OK 01 Xumus B ObITY U
OK 02 .
OK 04 IPOM3BOJICTBEHHOM
OK 07 JeATeIbHOCTH
4eJI0BeKa

O11eHUBATH MTOCIEICTBUSA
OBITOBOI U
MIPOU3BOJACTBEHHOMN
JIeSITENILHOCTH YEJI0BEKa C
MO3HUIUM SKOJIOTUUECKOM
0e30MmacHOCTH

Keiic (¢ yuerom Oymymiei
npodeccrnoHanbHO N
JESITEIbHOCTH)
Bo3MoskHBIE TEMBI
KEMCOB:

1. [MoreruieHue kIUMarta
Y BBICBOOOKICHHE
ra30BbIX THPATOB CO JTHA
OKeaHa.




2. bynymue maTepuaibl
JUTSL aBHa-, MAIIMHO- U
PUOOPOCTPOCHUS.

3. HoBble MaTepuais! 1jis
COJIHEUYHBIX OaTapei.

4. JIexkapcTBa Ha OCHOBE
pPacTHTEIBHBIX
IpermapaTon

2. OneHkKa 0CBOCHHMS YMECHUI U 3HAHUI Y4eOHOH AMCUHUILIMHBI

[Ipeamerom ormeHKH ciykaT yYMEHUs W 3HaHus, npeaycMoTpeHHbie DI'OC
CIIO u Ha ocHoBe ®I'OC COO no aucuuIuiuHE «XHUMUS», HaAIlpaBJICHHbIC Ha
dbopmupoBanue komretreHIuH. OIleHKa OCYIIECTBISETCS TMOATAMHO: TEKYIIUi
TECTOBBIM KOHTPOJb MO TeMaMm, 3aluTa npe3eHTanuid u auddepeHnpoBaHHbINA
3auer.

PesynbTaTh BBITIOJTHCHUS MPaKTHYECKUX u BHEAYIUTOPHBIX
CaMOCTOSITEILHBIX pa0OT, BKIIOYAIONIME PEIlIeHUEe 3a]a4, CEMUHApPhI, BBITTOJTHEHUE
MPaKTUYECKUX 3aJIaHUH TaK K€ OIICHUBAIOTCS B MIPOIIECCE TEKYIIETO0 KOHTPOJIS.

Pazpabotan u WCmoNb3yeTCs KOMILJIEKT TECTOBBIX 3aJaHUU C NMPUMEHEHHUEM
IporpaMMbl TECTUPOBAHMS, KOTOPBIA IO3BOJISIET OINEPATHBHO OIICHUTH YPOBEHB
YCBOCHMSI MaTepuaa.

Texymuit KOHTPOJIH YCIIEBAEMOCTH MPEACTABIISAECT COOOM MPOBEPKY YCBOSHUS
y4eOHOr0 Marepuaja, peryjlspHO OCYIIECTBISIEMYI0 Ha TPOTSIKEHHUH Kypca
oOydyenus. Bo Bpems mnpoBeaeHus ~ y4eOHBIX  3aHATUH  JOTOJHUTEIBHO
UCITONIB3YIOTCS CeAyroIue (PopMBI TEKYIero KOHTPOJIS — YCTHBIN OMpoc, MpOBEpKa
KOHCIIEKTOB, ITPOBEPKA CAMOCTOSTCIILHON pabOTHI.

[TpomerxxyTouHast aTTecTanus Mo JUCHUTUINHE «XUMUS» IPOBOJIUTCS B (popMme
YCTHOT'O OMPOCA WJIM TECTUPOBAHUS U PEIICHUS TPAKTUYECKUX 3a/1a4.

CryneHThl JoOINycKaroTcs K caade auddepeHIMpoBaHHOTO 3adeTa IpHu
BBIIIOJIHCHUM BCEX BHJIOB CaMOCTOSITEIBHONH pabOThl, NPAKTUYECKUX padoT,
MIPEAYCMOTPEHHBIX paboyeii mporpaMMoi yaeOHON TUCITUTIIUHBI « XUMUS».

PesynpraTtel nuddhepeHIMpOBaHHOTO 3a4eTa MPOMEKYTOYHOU aTTeCTAIlUN I10
y4eOHON AUCIUIUIMHE OTPAKAOTCS B DK3aMEHAIMOHHOW (3a4eTHOM) BEIOMOCTH
(ITpunoxenwne 1).

2.1. TunoBble 3a1aHUA B TECTOBOM popMe Il OLlEHKU 3HAHUH

Bapuant 1
n/m | Bonpocsr OTBETHI
1 | Xumuyeckuit 3JI€MEHT - 3TO a) BUJl aTOMOB C OJJMHAKOBBIM 3aPsI0M

AIpa;

0) PNEeKTpOHEUTpaIbHas YacTHIIa,
COCTOSIIAs U3 TOJIOKUTEITHHO
3apsSHKEHHOTO aTOMHOTO s/Ipa 1
OTPUIIATEBHO 3aPSKEHHBIX AJICKTPOHOB;
B) OTPUIATENIHHO 3apsKEHHBIN MOH;

10




I') MOJIOKUTENBHO 3apsKEHHBIN HOH.

2 | Slmpo aToMa COCTOUT U3 YACTHII: a) HEUTPOHOB U JIEKTPOHOB
0) IPOTOHOB ¥ HEUTPOHOB
B) IPOTOHOB U JIEKTPOHOB
I') HEUTPOHOB
3 | Dnexrponnas popmyna BHemHero | a)3S?
5JIEKTPOHHOTO CJI0S MarHHs 6)3S %p’
B) 3S ?p?
r) 3S?2
4 | IlepuOUYIHOCTH B N3MCHCHUH a) MePUOIUYECKOr0 TOBTOPECHUS YUCIa
CBOMCTB XUMHYECKUX DJIEMEHTOB | AJIEKTPOHOB HA BHEIIIHEM YPOBHE B
SIBJISIETCSL PE3YJIbTATOM aToMe;
0) Bo3pacTaHus 3apsja sapa;
B) BO3pACTaHUS YHUCIIa DJIEKTPOHOB Ha
BHEIIIHEM YPOBHE;
I') BO3pacTaHus 3apsija sjapa v 9uciia
AJICKTPOHOB HAa BHEIITHEM YPOBHE
5 | Jlust comeii 1 OCHOBHBIX OKCHIOB a) MOHHasI
XapaKTepeH BUJI XUMHUUECKON 0) KOBaJICHTHAsI HETIOJISIPHAsI
CBA3U B) MeTaJJTn4yecKast
I') KOBaJICHTHAs MOJISIpHAs
6 | AsutoTpomnHbIe MOAU(UKAIUY - a) Oz u O3
3TO 0) O2u SO3
B) 02 u SOg
F) 02 u COz
7 | Peakuusi, ypaBHEHHE KOTOPOU a) COCIMHECHUS
Zn +2 HCl = ZnCl; +H21 0) pa3ioKeHus
OTHOCHUTCS K PEAKIIHSIM: B) 3aMeEIIECHUS
r) oOMeHa
8 | UcTuHHBIE pacTBOPHI UMEIOT a) MmeHee 1 HM
pa3Mepbl JUCTIEPCHBIX YaCTHUI] 6) ot 1 mo 100 HM
B) 60s1ee100 HM
r) paBHo 100 M
9 | Kucnotsl umeroT popmyiry a) CO,
0) H.COs
B) K2CO3
r) NaOH
10 | O6Bém Taza Bogopoa, a) 22,4 m;
00pa3yroIerocs mpu 0)11;2 m;
B3aHMMOJICUCTBUH IIUHKA MacCCOM B)1,12 m;
6,5 rpaMMOB C XJIOPOBOJIOPOAHOU | T) 2,24 7.

KHCJIOTOM 10 YPABHCHHIO PEaKIIUN
Zn+2 HCl = Zn Cl, +H2T

COCTAaBJISCT.
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11 | AmdoTepHble COEAMHEHUS — 3TO a) KHCIIOTaMU;
COEMHEHNS, KOTOPBIE B 0) OCHOBAHMSIMU;
3aBUCUMOCTH OT YCJIOBUH, B) KUCJIOTAMM U LLIEJI0YAMU;
B3aMMOJICHCTBYIOT C BEIIECTBAMU | I') MPOCTHIMU BEIIECTBAMHU

12 | CepHas KucnoTa ¥ TUIPOOKCHT a) HEAJIEKTPOJIUTHI
HaTpuUs IPUMEHSIOTCS B 0) cra0ble AIEKTPOIUTHI
AKKyMYJISITOPHBIX OaTtapesiX, Tak B) CHJIbHBIE AJIEKTPOITUTHI
KaK OHHU: I') CpeIHUE DIIEKTPOJIUTHI

13 | IlpumeHeHre METAILIIOB B a) TBEPAOCTH
KayecTBE MPOBOJHUKOB OCHOBAHO | 0) 3JIEKTPONPOBOJAHOCTD
Ha CBOMCTBax B) IJIACTUYHOCTh

I') TEMJIONPOBOJIHOCTh

14 | CkOopoCTh XUMHUYECKOUN peaKIuu A) yBeTUYEHUU KOHIICHTPAIUU
TOpPEHUSs CEPhl B KUCIOPOJIE KHUCIopoaa
YMEHBIIIACTCS TIPU b) noBeIIeHNN TeMnepaTyphl

B) noHmwxkeHnu TeMreparypsl
[') yBenuueHnn KOHIIEHTpAIIUU OKCHJIA
cepsl (4)

Bapuanrt 2

Ne | Borpochkl OTBeTHI

n/n

1 | DrneMeHT aJlOMHMHHUIA - 3TO A) meTamn

b) nepexonHbIii
B) nHemerain
I") uHepTHBIN
2 | ATOM COCTOUT U3 YACTHII; a) HEUTPOHOB U JIEKTPOHOB
0) MPOTOHOB ¥ HEUTPOHOB
B) MPOTOHOB U AJICKTPOHOB
I') U3 MOJIOKUTEIBHO 3aPSHKEHHOTO
aTOMHOTO Si/Ipa U OTPULIATEIIBHO
3apSKEHHBIX AJIEKTPOHOB

3 | Dnekrponnas GopMysia BHEIIHETO a)3S1?
5JIEKTPOHHOTO CIIOS HATPHS 6)3S %p°

B) 3S ?p?
r) 3S?

4 | B rnmaBHBIX TOATPYNIAX C A) ocnabeBaror.
yBEJIMYEHUEM 3apsija sapa b) He usmenstorcs;
METAJUINYECKHUE CBOMCTBA B) ycunusarorcs;

[") U3MEeHsII0TCS ePUOTUYECKH.

5 | IIpocTsie BemecTBa, 00pa3oBaHHbIC A) KOBaJICHTHAsl HEMOJIsIpHas
HEMEeTaJlJIaMU, UMEIOT CBSI3b b) koBanenTHas nonsipHas

B) Merannuueckas
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') nonnas

6 | AutoTponHble MOAU(PUKALNHU - ITO

a) rpadut u anMas
0) rpadur u cepa
B) rpadur u dpocdop

I) rpa@uT U KPEeMHHIM

7 | Peakuusi, ypaBHEHHE KOTOPOU
2FG(OH)3 = Fe,03 +3H,0 - Q

OTHOCHUTCA K PCAKIUAM:

a) COCIUHCHUS
0) pasyioxKeHus
B) 3aMEIICHUS

r) oOMeHa

8 | CycneH3uu uMeroT pa3Mepsl
JUCTIEPCHBIX YaCTHII

a) MmeHee 1 HM

0) or 1 1o 100 HM
B) 601eel100 am
r) paBHo 100 HM

9 | KucnorHslii OkcH]T yTIEKUCTBIN ra3 a) CO2
umeroT Gopmyny 0) H2CO3
B) K2COs3
r) NaOH
10 | OTHocuTeNnbHAs MOJIEKYJIsipHaAs Macca | A) 123;
BoibI H20 cocTaBisier: b) 46;
B) 18;
') 44
11 | Ca He B3aMOAECHCTBYET C a) CuCl,
BEIIECTBAMU: 6) HCI
B)NaCl
F) HzO

12 | Cokpamni€HHoMy HOHHOMY YPaBHEHHUIO

OH +H* = H,0

COOTBETCTBYET MOJICKYJISIPHOE

A) Ca(OH); + H,SO4 = CaSO4)
+2H,0

B) CaCOj3 = CaO + CO,1

B) Ca(OH), +2H CI = CaCl, + 2H,0
F) 2F€(OH)3 = Fe,03 +3H,0

13 | CkmKEeHHBIH ra3 U KUIKHE
YTII€BOIOPOIBI IPUMEHSIOTCS B
00CITy’)KUBaHHH aBTOMOOWIISI B
KauyeCTBE:

A) MOIOIIIMX PACTBOPOB;

b) nnsa oxnaxaeHus paauaTopos;
B) snextponuTos;

') roprouero

14 | PaBHOBECHE XUMHUYECKOM peaKIuu
~ NO+022NO2-Q

byner cmemarscst B CTOpOHY
MPOAYKTA PEAKIINH TIPU

A) IpUMEHEHUH KaTalln3aTopa
b) yBenuuenuu naBieHus

B) ymeHbllIeHUH 1aBiAeHUS

[') moBbIlIEHUH TEMIEPATYPhI

15 | TexHuueckoe eJe30 MoaydaroT

A) BreKTposIn3 coneit

METOA0M b) BoccTaHOBIIEHUE KOKCOM U
OKCHUJIOM YTJIEPOJia U3 KEIE3HBIX Py
B) ruagpomeTainyprus
') amomotepmust
Bapuanr 3
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No
o/

Bomnpocsr

OTBeTHI

MerTasubl - 3TO 3JI€MEHTBI, ATOMBI
KOTOPBIX Ha BHEIITHEM YPOBHE
HMEIOT

a) 1 — 2 snekTpoHa, Jerko oTAal0T UX;
0) GosbLIe 2 3IEKTPOHOB, IPUHUMAIOT
ux;
B) 8 2JIEKTPOHOB;

r) 2 — 3 sIeKTpoHa U 00pa3yroT

amdoTepHbIe COeTMHEHUS

3apsn aapa onpeaensaeTcs

A) IOpsAIKOBBIM HOMEPOM 3JIEMEHTA
b) aroMHO# MOJIEKYISIpHON Maccoi
AIIEMEHTA

B) konnuecTBOM HEUTPOHOB

') HomepoM nepuojia, B KOTOpOM
PACITIOJIOKEH JIEMEHT

VYKaXHTe 3JIEMEHT C 3JIEKTPOHHON
koHpurypanueii 1s? 2s? 2p° 3s2 3p°

a) docdop

0) xJ0p

B) Opom

I') AIFOMUHUN

B manbix nepuoaax ¢ yBeJIuueHUEM
3apsja sjapa MeTaalInyecKue
CBOICTBA

A) ocabeBaror.

b) He usmensitorcs;

B) ycunuBarorces;

') u3MeHsI0TCS TePUOIUYECKH.

XUMHYECKast CBSI3b B MOJIEKYJIaxX
HUTpAaTa HATPHUS U XJopa
COOTBETCTBEHHO

A) MOHHAsl U KOBAJICHTHAsI
HEMnoJIApHas

b) nonnas u xoBajeHTHas MOJSIpHAs
B) MeTtannnueckast 1 KOBaJICHTHAsI
HoJIIpHAas

') MeTayinueckast 1 KOBaJICHTHASI
HEMoJIIpHAas

AnnoTtpornHbie MOIU(PUKALIUAN - ITO

a) KUCJIOPOJ U 030H

0) KUCJIOpOA M YIJICKUCIIBIN Ta3
B) KHCJIOPOJ U BOJOPO]

I') KUCJIOPOA U a30T

Ca(OH)z + H,SO, = CaSO4¢ +2H,0
+Q

a) COeIMHEHUS
0) pasyioxeHus
B) 3aMEIICHUS

r) oOMeHa

Koutoniasie pacTBOpBI UMEIOT
pa3Mepbl AUCHEPCHBIX YaCTHULL

a) meHee 1 HM

0) ot 1 10 100 M
B) 60s1ee100 am
r) paBHo 100 am

OcHoBanue umeet Gopmyiny

a) CO2
0) H2 CO3
B) K2CO3
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r) NaOH
10 Coxkpamennoe nonnoe ypaaenue | A) Ca(OH), + HoSO4 = CaSO4)
pEaKIUK HEUTPATU3ALNU MEKITY +2H,0 +Q
TUAPOOKCHUIOM KaJIbIUsl U CEPHOMN B) Ca?* + 20H +2H* +S04* =
KHCJIOTOM - 3TO CaS04] + 2H,0+Q
B) Ca®** + 20H +2H"+2CI =
Ca?" +2Cl - + 2H,0+Q
I') OH +H" =H,0+Q
11 KucnoTsl B3auMoI€CTBYIOT € a) KUCJIOTaMHU;
BEILIECTBAMM: 0) OCHOBaHUSIMU;
B) KHCJIOTAMH H I1I€JI0YaMHU;
') HEeMETa/NIaMu
12 OtHOcHUTENBHAS MOJIEKYJIApHAs A) 123; b) 44; B) 18; ) 46.
Macca yrjIeKUCIIoro rasa
CO37 cocTaBIIsIeT:
13 PactBop conu kapOoHaTa HATpUs A) 111 MOWKH IBUTATEIIsI aBTOMOOMIIS
Na,CO3 mpuMeHsoT: b) nns 3anuBKku B paguatop
B) nns 3apsiaku akkymyssitopa
') KaK TONIMBO
14 YKaXuTe ycloBUsl, IPU KOTOPBIX A) TIOHMKXEHUE TeMIIEPaTypPhI
paBHOBEcCHE cMelaeTcsi B CTOpoHy | b) monmxkenue gaBieHus
o0Opa3oBaHus aMMHaKa B) ymeHbIIeHHEe KOHIIEHTPALUU
T Ny + 3H22NH; + 92 kJx HWCXOHBIX BEIIECTB
') oTka3 OT KaTanu3aTopa
15. CnunaBbl Kene3a: 4YyryH U CTajlb A) IIEKTPOJIN3 COJIeH
MOJTY4at0T METOJIOM b) BoccTaHOBIIEHHE KOKCOM H
OKCHJIOM YTJIEPOJIa U3 KEIEIHBIX PY/I
B) runpomeraiyprus
I") anmromotepmus
Bapuanr 4
Ne i/t | Bompocsl OTBETHI
1 B Hacrosiee BpeMsi OTKPBITO A)63Bb)100B) 1101") 113
o0111ee KOJIMYECTBO FJIEMEHTOB
2 Uucno sHepreTHYecKuxX ypoBHed B | A) HOMEpPOM MOATPYIIIbL, B
aToMe OmpeIeaeTCs KOTOPOU HAXOJUTCS PJIEMEHT
b) Homepom nepuoaa
B) nopsiakoBbIM HOMEpOM
") aToMHOI MOJIEKYJISIpHON Maccoi
3 DOnekTpoHHast GopMyJia BHEITHETO a)3S1?
5JIeKTPOHHOTIO CJI08 YIliepoa 0)4S %p°
B) 28 ?p?
r) 3S?
4 C yBennyeHuem 3apsija saipa B A) ocabeBaror.
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IJIaBHBIX MOJArPyHIax
HEMETAIIMUECKUE CBOMCTBA

b) He usmensitorcs;
B) ycunuBarotcs;
[") u3MEeHsIIOTCS TEPUOTUUECKH.

9) HNounnas cBsi3b XapakTepHa A)HCIB)NaCIB)H, T') C
6 [IpyuuuHbl AJUTOTpPONIMSA yriaepoaa A) pa3zHO€ KOJMYECTBO ATOMOB
b) pa3Hbie kpucTaIIIMUECKHE
pEeLIETKU
B) paznuuus B cBoiicTBax
') paznuunast TBEPIOCTH
7 Ny +3H22NH; + 92 KkJIx a) HeoOpaTuMast
0) oOpaTumas
B) KaTaJIUTHYECKAsI
I') HEeKaTaJIMTU4YecKas
8 OMYJIBCUH 3TO TPYOOAUCTIEPCHBIC a) meHee 1 HM
CHUCTEMBI C Pa3MEPOM YaCTHI] 6) ot 1 1o 100 HMm
B) 601s1ee 100 HM
r) paHo 100 Hm
9 AmdoTepHbIe THAPOKCHUIIBI ITO a) CO»
0) H2CO3
B) K2COs3
r) AI(OH)3
10 Macca okcua KaJbIus, A)2,81;b)561;B)28 ;1) 5,6T.
o0pa3yrolerocs npu pa3ioxKeHun
KapOoHaTa Kayblus Maccon 50 r?
CaCO3; = CaO + CO,1
11 OKHUCIHTETBHO — A) Ca(OH); + H,SO4 = CaSO4)
BOCCTAHOBHTEIIHPHBIC PEaKIUU +2H,0 +Q
b) CaCO3; = CaO + COz1
B) Ca(OH),+2H Cl = CaCl;, +
2H,0
F) C,Hs + H,O = C,Hs OH
12 Cpena kucnasi B pacTBope A) NaOH
b) HCl
B) NaCl
[') NaNO3
13 Mertainn — OCHOBA YEPHBIX CIUIaBOB | A) Melb
b) 301010
B) xene3o
I") maruuii
14 CKopoCcTh XUMHUYECKOUN peakinu A) yBEIUYEHUHU KOHIIEHTpAIUU
TOPEHUS CEPBI B KUCIOPOJE KHCIIopoAaa

2S + 30, = 2503

YMCHBIIACTCA IIPU

b) noBbllieHnn TeMnepaTyphl
B) nonuwxxenun temmnepaTypbl
') yBenuueHnn KOHIIEHTpauu
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oKcuja cepsl (4)
15 [TpupoaHbIM CBIpbEM IJ151 A) U3BECTHSIK
MPOMBIIIJIEHHOTO MPOU3BOJICTBA b) kucnopon
HeraméHou u3BeCTH (OKCHIa B) ruapokcus kanbius
KaJIbIUs1) CITYKUT ') cynbdat kanbuus
Bapuanr 5
Ne i/t | Bonpocsl OTBETHI
1 Bocbmyto rpyriny riiaBHyo A) meTasl
HOJrPYIITY 00pa3yroT AIEMEHThI b) nemeTamib
B) nepexoansie
") unepTHbIC
2 N30TOI1BI 2IEMEHTOB UMEIOT A) 0JIMHAKOBOE YHMCJIO HEUTPOHOB
b) onnHakoBoe MaccoBoO€ YHCIIO
B) pa3noe unciao HEUTPOHOB
") pazHoe uncio NPOTOHOB
3 OnekTpoHHast GopMyJia BHEIITHETO a)3S1?
3JIEKTPOHHOTO CJI0sl GpoMa 0)4S %p°
B) 3S ?p?
r) 3S?2
4 B nepuonax c yenuueHnueM 3apsiga | A) ocinabeBaroT.
s/Ipa HEeMETALTMYECKUE CBOMCTBA b) He uzmenstorcs;
B) ycunuBarorcs;
') u3MeHsI0TCS ePUOIUYECKH.
5 JI1s1 METaIOB XapaKkTepeH BU/T A) noHHas
XUMHUYECKOU CBSA3H b) xoBasieHTHas HEMOIsIpHAasI
B) KOBAJICHTHAs MOJIApHAs
') MeTaJlJInyecKas
6 SBneHue cymiecTBOBaHUS A) agcopOmms
HECKOJIbKUX BEIIECTB , b) uzomepus
00pa30BaHHBIX OJHUM 3JIEMEHTOM, | B) romosnorus
Ha3bIBACTCS ') uzomepus
7 Peaknus coenunenus, obparumas, Karai.
sK30TepMHUecKas, Katamutaaeckas | A) Nz + 3H22NHz + Q
b) CaCO;3; = CaO + CO21- Q
B) 2F€‘(OH)3 = Fe,O3 +3H,0 - Q
I') Zn +2 HCl = ZnCl; +H,1 + Q
8 Cwmor - 3To UcniepcHasi cucTeMa, A) TIpU COUYETAHUU MBUIEBBIX
oOpasyromasics B atmocdepe YaCTUIl U Karejlb TyMaHa;
b) nipu pacTBOpeHun TBEPIBIX
YacTHIl B BOJIE;
B) npu nepemMeniuBanuu Macen B
BOJIC;
") npu nepeMeninBaHUU TBEPJIBIX

17




YaCTHUI MEXKy coO0OM
9 Comb - 31O a) CO»
0) H2CO3
B) K2COs3
r) AI(OH)3
10 Macca okcuaa KajabIus, A)2.81;b)561;B)28 ;1) 5,6T.
oOpa3yrolerocs rnpu pa3ioxKeHun
KapOoHaTa KaJbIUs Macco 5 17
CaCO3; = CaO + CO,1
11 [[[€10un B3aMMOJEHUCTBYIO C a) KUCIIOTaMU;
BEILIECTBAMU 0) OCHOBaHUSIMU;
B) KHCJIOTaMH H I1I€JI0YaMHU;
') METAJJIAMU
12 HesnexkTponuTsl - 310 A) xmopu HaTpUs
b) cepnas xucnora
B) ruapokcua HaTpus
I") 6ens3un
13 CriaBbl B aBTOMOOUIIECTPOCHUU A) muH
NPUMEHSIOT JJIsl IPOU3BO/ICTBA b) no60BbIX cTEKON
B) neraneit geurarens
') ynnotauTenei
14 [Ipu yBenuyeHnN KOHIIEHTpauu A) 1,5 paza
okcujaa azora(2) B 3 pasza ckopocth | b) 3 paza
peaxkuuu B) 6 pas
2NO + O2 = 2NO2 I') 9 pa3
YBEJIMYUTCS B
15 [Ilesi0uHbBIE METATIIBI U TAJIOTECHBI A) 2IIeKTpOJIN3
MOJTY4at0T METOJIOM b) BoccTaHOBIIEHHE KOKCOM
B) runpomeraiyprus
") anmromotepmus
OTBeTHI
TecroBoe | Bapuant Ne | Bapuant Bapuant Bapuant | Bapuant Ne
3aJlaHue 1 No 2 Ne 3 Ne 4 5
1 a ] a r r
2 0 r a 0 B
3 r a 0 B 0
4 a B a B B
d) a a a a r
6 a a a 0 r
7 B ] r 0 0
8 a B ] 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. 3ananus 1Ji5 BbINOJHEHUS] MPAKTHYECKUX PadoT
IIpakTHyeckue 3a1aHuA
Tema 1.1. OcHOBHBIE MOHATHSA U 3aKOHBLI XHMHH.
Paccuuraiite maccoByto 1010 (%) 1715 IepBOTo SJIEMEHTA B BEIECTBE:

| dopmyia BEIIeCTBa: |
| CO2, H2S; |
| NH3, H3PO4; |
CH4, H20;
| Na2S04, Na2s; |
NO3, HBr,
| K2Si03 ,Ca(OH)2 |

Pemure 3agaun.

1.PaccumnTaiiTe, Kakoe KOIMYECTBO(N) YIIEKUCIOro raza MOoJIyYUTCsS IMPU CrOpPaHUU
or yris (C).

2.CKOJIBKO JIUTPOB BOJIOPO/Ia (H.y.) Cropesio, eciau o0pa3oBanoch 72 T BOJIbI?
3.Kakoe KOJIMYEeCTBO BEUIECTBA BOJOPO/A BBIACIUTCS MPU B3aUMOAECHCTBUN MarHus
C COJISTHOM KHCIIOTOM Maccoit 146 r?

4.Kakoit 00beM kuciopoja (H.y.) Hy)KeH IJisl CKUTaHus cepbl Maccoit 6,4 r no SO2.
5.Kaxkas macca runpokcua HaTpus oTpedyeTcs 1 IpeBpalleHus cyiabpara Meau
(IT) maccoit 16 B ruapoxcua meau (I1)?

6.I'unpokcuy amoMUHUST Maccol 7,8 T pacTBOpwIM B coJisiHOM kuciote. Kakas
Macca CoJId IpH 3ToOM o0pa3oBajach

7.KakoBa macca HUTpaTa MeIu, OOpa3yrOIIErocs MpPH B3aUMOJICHCTBUU OKCHJIA
menu(Il) maccoit 4r ¢ a30THOM KUCIOTON?

8.Kakoe konnuecTBo BemiecTBa (n) BOAbI MOKHO MOJTYYUTh, €CJIM CKEUb 3 MOJIb Ta3a
BOJOpOJA.

9.Kaxkoit o0beM kuciopoza (H.y.) moTpeOyeTcs Ay ckuranus 2,4r Maraus?
10.Cxoapk0 JIUTPOB BOAOPOJA (H.y.)MOKHO TMOJYYHTh HPU JEHCTBUM U30BITKA
pa30aBIeHHON CEPHOM KUCIOTHI HA LIMHK Maccoil 24r?

11.Xmopun wnHatpust pearupyeT ¢ 17 r© Hurpata cepebpa. Hailtu wMaccy
00pa3oBaBIIETOCs 0CaIKa.

12.Bprarciaure Maccy ocajika, MOJIy4E€HHOTO JEMCTBUEM PAaCTBOPA, COACPIKAIIErO 3T
TUAPOKCHA HATpus ¢ pacTBopoM cyibpara meau(Il).

Tema 1.2. Ilepuoanueckuii 3akoH u Ilepuoamyeckass cucrema XUMHYECKHUX
3jieMeHTOB /.. MeHe/ieeBa U CTPOEHHE aTOMA.

[lonb3ysich mepuoOaUYECKOM TaOnMUEel, AalTe XapaKTepUCTHUKY XUMUYECKUM
AJI€MEHTaM MO IJIaHy:
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1.Ha3zBaHnue XMMHUYECKOTO 3JIEMEHTA.

2. X"UMHUYECKUI 3HaK, OTHOCUTENIbHAsI aTOMHasA Macca (Ar) XUMUYECKOTO AJIEMEHTA.
3.IlopsAKOBBII HOMEP XUMHYECKOTO DJIEMEHTA.

4.Homep nieproza (60mbInoi 4-7 uau Maieiit 1-3).

5.Homep rpynmel, noarpynna (riaaBHas «A» uinu nodouHas «by).

6.CocTtaB aTroma: YKCIIO 3JIEKTPOHOB, YHCIO MPOTOHOB, YUCIO HEUTPOHOB.

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

8.Cxema cTpoeHUs aToMa (pacmpelesieHue OJJIEKTPOHOB 10 HSHEProypOBHSIM),
3aBEPIIEHHOCTH BHEIIHETO YPOBHSI.

9.25eKTpoHHAas U ANEKTPOHHO-Tpaduyeckast popMyIibl CTPOEHHUS aTOMA.
10.Metann nin HEMETaII

11.Beicuuii okcu (TONBKO JIs S, P).

12.JIeTy4ee BOJOpOIHOE COCAMHEHUE (TOIBKO IS S, P).

| HazBaHue XMMHUUYECKOI0 3JIEMEHTA: |

| cepa, alIFOMUHNM; |

docdop, Kanuii;

| HATpUH, )KeJIe30; |

IIUHK, Oapuii;

KaJIbLIK, ME/Ib;

| Maruuii, KHCI0pOs |

Tema 1.3. CTpoeHue BemecTna.
OmnpeneneHre TUNIOB XUMHYECKOU CBSI3U Y BEIIECTB.

| dopmyna BeurecTna: |

Fe203,N2,NaBr,SO2,NH4CI,Bal2,AsH3,K20,F2

| PCI3,HF,Mn203,CI2,PI12,C02,H2S,PbCl4,Fe2S3,Br2 |

KOH,Br2,Zn0O,AlBr3,H20,CuCl,HBr,CO2,Cr203,12

Br2,NaOH,Cu20,Al2S3,NH3,Si02,MgBr2,CrO, |2

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

Ca3N2, 02, SO3, HBr, AIl2S3, CuSn(cmias),
Mn203,CI2, PI2

Pacnipenenuts BemiecTBa B TAOIUITY 110 TUITY XUMHUYECKOMN CBSI3H.

Honnas | KosaneutTnas | Kosagenrnasa | Merajanueckas
CBA3b MOJIsIpHAS HeIoJIsIpHAS

Pemre 3apaum.

1.Kakoii o0beM (H.y.) YIJIEKHCJIOrO Tra3a MOKHO TOJYYHTh MPU TEPMUUECKOM
paznoxenuu 200 r uzBectHsika CaCO3, coneprkamero 20% npumeceii?

2.50 r a3zora, comepxaiero 5% mnpumMmecen, pearupyer ¢ BoaopoaoM. Paccunraiite
Maccy noJrydeHHoro ammuaka NH3.

3.Kakas macca CaO o6Opasyercs mnpu oOxwure 400 kr wusBectHsika CaCO3,
coaepkaniero 6% npumecein?

20



4. Kaxoit 00bEM (1) okcuaa yriepoaa (IV) (n.y.) monyuutcs npu o6xure 500 r
m3BecTHsAka CaCO3, conepaxatuero 8% mnpumeceil.

5.0mnpenenure KOJIWYECTBO BemecTBa (Moib) okcuaa yriaepoxa (IV), xoropsie
MOXHO NOJy4uTh npu pasznoxkeHuu 350 r m3BectHsika CaCO3, comepxaniero 5%
npumeceit (H.y.).

6.0mnpenenure KOJIWYECTBO BemecTtBa (Moib) okcuaa yraepona (IV), koropeie
MOXHO MNOJy4uTh npu pasznoxkeHuu 350 r m3BectHsika CaCO3, comepxaniero 5%
npuMeceit (H.y.).

Tema 1.4. Boga. PacTBopbI. DJIEeKTPOIUTHYECKAS JUCCONM AU,

Pemure 3agaun.

1.Mmeetcsa pactBop xnopuna Hatpus mMaccod 250 r, B kotopom coaepxkurcs 50 r
XJIOpHJla HaTpusl. BeiuncauTe MacCoBYIO J0JIO COJIM B 3TOM PacTBOPE.

2.Nmeetrcsa 30%-HbI pacTBOpP a30THOM KHUCIOTHI. BplUMCINTE Maccy KHUCIOTHI,
coaepxkamierics B 200 T Takoro pactaopa.

3.CKOapKO rpaMMOB TMAPOKCHAA HaTpus conaepxkutca B 150 T pacTBopa ¢ maccoBou
J0JIeH TUAPOKCHIA HATPUS B HEM 6%7

4.Caxap maccori 90 r pactBopwin B 500 r Bojbl. BbluMciuTe MacCcoBYyIO J10JIO
caxapa B MOJIYYHBIIIEMCS pacTBOPE.

5.KakoBa macca cepHoil KUCIOThI, coaeprkaieiics B 200 r 7%-Horo ee pacTBopa.
6.Kakas Macca st npurotoBiieHus 5%-HOTo pacTBopa Xjaopujaa Hatpus maccoit 120
I TOTPeOyeTCs COJIH.

7.Hanummure ypaBHEHHUS IUCCOLMALUU CIAEAYIOMIUX 3JIEKTPOJIUTOB:

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

3) Zn(OH)2; MgClI2; 4) Cr(OH)3; CuS0O4;

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

8. Jonumure ypaBHEHHS peakifii, COCTaBbTE K HUM MOHHBIEC YPAaBHEHUS:

1) CaCO3+HCl— KOH+H2S04— ;

2)AI(OH)3+KOH— CaCl2+Na3P04— ;

3)Na2SiO3+HCl— H2Si0O3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCl— HCIl+Ba(OH)2— ;

6) Al2(SO4)3+NaOH— AI(OH)3+HCl—

Tema 1.5. Knnaccupukanusi HeOpraHu4eCKUX COeTUHEHUH U UX CBOMCTBA.
Pemre 3anaum.

Bapuant Nel

1. Kakue coenuHeHus Ha3bIBalOTCA okcuaamMu? Kakue u3 IMpUBEACHHBIX OKCHIOB
Fe203, CrO3, NO2, P205, MnO, MnO2 gsisrorca xuciaoTHeiMu? Harmmmmre
YPaBHEHUS pEaKIMM B3aUMOAECHCTBUS KACIOTHBIX OKCUAOB CO IIEIIOYaMH.

2. Hanumure ypaBHEHMS pEaKLHM, C MOMOIIBIO KOTOPBIX MOXHO OCYLIECTBUTH
CIEAYIOIINE TPEBPALLICHUSA

Fe—Fe203+HCl —?7—Fe(OH)3—Fe2(S04)3.
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3. Hanmumnre ypaBHEHHs peakuui B3aUMOJEHUCTBHS TMAPOKCUIA KAJIBLMS C CEPHOMN
KHCJIOTOW, NPUBOJALIMX K OOpa30BAHMIO CpPEJHEH, KHUCIOH M OCHOBHOM COJIEH.
HazoBute nonyyeHHbIE COMH.

4.Kakoii o0bemM rasa (H.y.) BBLOENMTCS, €CIM K pacTBOpY KapOoHaTa HaTpus,
puinTh 400 T a30THOM KHUCIOTHI € MACCOBOM foier Kuciaotsl 20%?

Bapuant Ne2

1. Kakue BemecTBa Ha3blBalOTCS OcHOBaHusAMH? Hanumure  dopmynsl
TUAPOKCUAOB, KOTOpPBIE COOTBETCTBYIOT okcuaam: MgO, Fe203, CrO, Mn203, SnO.
Hanumwure ypaBHEeHMs peakuui B3aUMOAEHUCTBUS UX C KUCIIOTAMMU.

2. Hanuiurte ypaBHEHUS peakuui, ¢ MOMOILIBIO KOTOPBIX MOXKHO OCYILECTBHUTH
CJIEAYIOIINE NPEBPALICHUS:

Al—>AI203 +H2S04—?—Al(OH)3 +NaOH—?—AICI3.

3. C xakuMu M3 NEPEUMCICHHBIX BEIIECTB MOXET B3aUMOACHCTBOBATH TMJIPOKCHUJ
KaJIbIU:

a) okcun marHusi, 0) okcua yraepona (IV), B) cymwsdar megu(ll), r) docdopnas
KUCJIOTa, 1) TUAPOCYNIb(AT KalbIus, €) THAPOKApOOHAT MAarHUS.

Hanumure ypaBHEeHHsI COOTBETCTBYIOIIUX PEAKIIHA.

4.0Onpenenute Maccy ocajika, KoTopasi obpasyerca mpu ciuBanuu 15 r 5%-HOTO
pacTBopa xyiopuaa 0apusi ¢ pacTBOpoM cyibgara 6apus.

Bapuant Ne3

1. Kakue BemecTBa Ha3bpIBatoTCs cosiMu? Kakue HOBbIE COTM MOKHO MOJYYUTh ITPU
B3aUMOICHCTBHM HIKe puBeieHHBIX coieii: CuSO4; AgNO3; K3PO4; BaCl2?

2. Hanumure ypaBHEHHMS pEaKlHil, C MOMOUIIbI0 KOTOPBIX MOHO OCYLIECTBHTh
CJEAYIOIINE NPEBPAIICHUS

Cu—CuCl2 +NaOH —?—Cu(HS04)2—?—CuO

3. Ykaxute, ¢ KakUMU M3 NEPEUYUCICHHBIX BELIECTB MOYKET B3aUMOJECHCTBOBATH
cepHas kuciora: a) okcun yraepoaa (IV); 6) kanpumii; B) HUTpaT O6apus; T) OKCU
xenesa(lll); n) ruapokcua amroMUHMS; €) CyJIb(aT THAPOKCOKATBIINS.

Hanummre ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUN.

4.Kakast macca HATpaTa IIMHKa 00pa3yeTcsi MpH B3aUMOJCHCTBUU OKCHJA ITMHKA CO
100 r 10%-Horo pacTBopa a30THOW KUCIOTHI?

Bapuant Ne4

1.Kakue BemecTBa HaspIBatoTcsi kuciotamu? Hanumure (opmynsl ciemayronmx
KHCJIOT:

a) ¢ocdopHOii, 0) XJIOPHOH, B) XIOPOBOJOPOJHOM, I') XPOMOBOM, 1) CEPHOH, €)
OOpHOM.

2. Hanumure ypaBHEHHMS pEaKUHM, C MOMOIIBIO KOTOPBIX MOXHO OCYLIECTBUTH
CJIEIYIOLINE MPEBPAILCHUS:

Mg —-MgS0O4 + KOH —»? -(MgOH)2S04 —-MgSO4— —MgCO3

3. Hanumure ypaBHEHUs peakInil B3aMMOJECUCTBUS THIPOKCUAA KAJIbIUS C CEPHOM
KHUCJIOTOM, MPUBOJAIIMX K OOpa30BaHUIO CpPEHEH, KUCIOH W OCHOBHOW COJIU.
HazoBuTe nonyyeHHbIE COMM.

4.Cnumu 40 © 10%-Horo pacTBopa CepHOM KUCIOTHI C pacTBOPOM HUTpaTa Oapus.
PaccuuraiiTe Mmaccy oOpa3oBaBIIerocsi ocajaka.

Bapuant Ne§
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I. Kakume conmu Ha3bIBalOTCA OCHOBHBIMM? Hammmure ypaBHEHMS peakui
MOJIy4YEHUsST BO3MOXHBIX OCHOBHBIX cojiell u3 ruapokcuaa xeneza (1) wu
IIPEBPALIEHNUS UX B CPEIHIOIO COJIb.

2. Hanumure ypaBHEHMS PEaKIUM, C IOMOIIBIO KOTOPBIX MOYHO OCYIIECTBUTH
CJIEAYIOIINE NPEBPAIICHUS:

CaCO3— CaO— Ca (H2PO4)2—CaHPO4—Ca3(P0O4)2 +H2504 —?

3. Hanmumnre ypaBHEHHs peaklil, JOKA3bIBAIOIIMX KUCIOTHBINA XapaKTep OKCHJIOB:
Se02, SO3, Mn207, P205, CrO3.

4.K pactBopy cynbpara xene3a (I1) mpununu 200 r 3%-Horo pacTBopa rujpoKcusia
HaTpus. Beruucianre maccy o0pa3oBaBIIErocsi OCaaKa.

Tema 1.6. XuMuueckne peakumnu.
1.PacctaBbTe KO3 (HULIKUEHTHI B ypAaBHEHUSIX PEAKLIUM U ONIPEIETUTE TUIIbl PEaKIIUi:
CaCl2 + Na2CO3 — CaCO3 + NacCl,
Ca+ HCl— CaCl2 + H27 ;

Fe + H20 — H21 + Fe203;

Fe + H20 — Fe304 + H2;

CaCO3— CaO + CO271;

Mg + HCI— H21 + MgCl2;

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

NO + 02 —NO2;

CuClI2 + NaOH — Cu(OH)2 + NaCl ;
Fe203 + H2 — Fe + H20 ;

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

Zn + CuCl2 — Cu + ZnC12 ;

NH3 —N2 + HZ2 ;

Cu+S—CuS;

AgF + NaCl — AgCIl + NaF ;

2. CocTaBbTe YypaBHCHHS XUMHUYECKMX pEAKIUH 10 ONHCAHWIO, PACCTaBbTE
KO3 (PUIMEHTHI, OTPEIETUTE TUTTBI PEAKITUH:

l.runpoxcun xene3a (II) pasznaraercs npu HarpeBanuu Ha okcuj xene3a (II) u Boay;
2.cepHHUCTasi KUCJIOTa B3aUMOJCHCTBYET C THAPOKCHUIOM HATpusi ¢ 0Opa3oBaHHEM
cynb(huTa HATPUS U BOJIBI;

3.KaNbIHMiA B3aUMOJICUCTBYET C COJISTHOM KHCJIOT ¢ 00pa30BaHHEM XJIOPHIA KAJIbIIHS
u ra3a Bogopona (H21);

4.MTUN pearupyeT ¢ BOJOW M TPH ATOM OOpa3yloTCs THUAPOKCHIl JUTHS W Ta3-
Bosopoa (H21);

S.xnopun xenesa(ll) B3auMoJelcTBYeT C alllOMUHHUEM C OOpa30BaHHEM XJIOpHAA
ATIOMUHHUS U KEJe3a;

6.cynbdar HaTpusl pearupyetr ¢ HUTpATOM Oapusi U MPU ATOM MOJTy4aeTcs HUTPAT
HaTpus U cynbdar Oapus;
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7.okcup azota (V) pearupyet ¢ BOAOM U MOJy4aeTCsl a30THASI KUCIIOTA;

8.xnopua prytu (II) paznaraercs Ha cBeTy M IIpU 3TOM 00pa3yroTCa cepedpo U XIIop
(C12);

9.okcun docdopa (V) pearupyet ¢ Boioi u nonydaercst hochopHas KUCIO0Ta;

10. cepoBogOpoAHAst KMCIIOTA + TUAPOKCHUT Oapus — cyiabdua 6apus + Boja ;

1 1.cunukat KajabIus - OKCUA Kanblus + okcua kpemuus (IV);

12.¢ocdar kanus + cepHas kuciiota — ocopHast KuciioTa + cyabdar Kaius;

13. cunukat kanus + a30THask KUCI0Ta — KPEMHHEBAast KHCIIOTa + HUTPAT KaJus;
14.consHas KucinoTa + THAPOKCU] IIMHKA — BOZa + XJIOPH]I IIUHKA;

15.cynbdur xenesa (1) — oxcun xenesa (1) + oxcun cepwr (1V);

16. HuTpuT cepedbpa + Gpomu 6apust — OpoMuj cepedpa + HUTPUT Oapusl.

3. Meronom »snekTpoHHoro OanaHca mnojdepure KOd((UIMEHTHI, YKaKHUTE
OKHCITUTEIb u BOCCTaHOBHUTEIb TUTST CIICTYIOIIUX OKHUCIIUTETHHO-
BOCCTAHOBHUTEIbHBIX PEaAKIIHIA:

| YpaBHEHHE XUMUYECKOU PEAKIUU: |

Cu+HNO3—Cu (NO3)2+NO+H20;
HBr+H2S04—Br2+S02+H20;
KCI0—KCIO3+KCl;

Na2S0O3—Na2S+Na2S04;
KCI+KMnO4+H2S04—CI12+KCI+MnSO4+H20;
Zn+HNO3—Zn (NO3)2+N20+H20;
Ag+HNO3—AgNO3+NO+H2O0;

KMnO4+H2S+
H2S04—K2S0O4+S+MnSO4+H20;
HIO3+HI—I2+H20;

HC104+H2SO3—HCI+H2S04;
NH3+02—NO+H20;

Cu+HNO3—Cu (NO3)2+NO+H20;
KMnO4+HCl—-KCI+CI2+MnCI2+H20;
H2S+HIO3—S+12+H20;

Fe+HNO3—Fe (NO3)3+N2+H20;
Si0O2+HF—SiF4+02;
Nal+NalO3+H2S04—12+Na2S0O4+H20;
Mg+HNO3—Mg (NO3)2+NHANO3+H?20;

4. Pemnte 3anaum.

1.ITpu coenquuenun 4,2 T xene3a ¢ CEPOU BBIACIUIIACH TEIIOTa, COOTBETCTBYIOIIAS
7,15 xIx. CocTtaBbTe TEPMOXUMHUYECKOE YPABHEHUE 3TOM PEaKIIUU.

2. TepMOXMMHUYECKOE YPABHEHHUE PEAKIIMU PA3JIOKEHUS N3BECTHAKA:

CaCO3— CaO+CO2 — 157 k/Ix. Kakoe KoIM4eCTBO TEIUIOTHI 3aTPAYMUBACTCS Ha
paznoxenue 20 r u3BecTHsIKa?

3.Ilpu cxuranum 6,5 © UUHKA BBIACIWIIACH TEIJIOTA, COOTBETCTBYIomas 34,8 k/[x.
CocTaBbTe TEPMOXMMHUYECKOE YPABHEHHUE ITON PEAKIUU.
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4. TepMoxuMHUECKOE ypaBHEHHE peakiu TOPEHUS
dochopa:4P+502—2P205 +3010 k/Ikx. CKOIbKO TEIJIOTHl BBIACIUTCS TPU
cropanuu 31 r ¢ocdopa?

5.1Ipu coenunennn 18 r alrOMUHMS C KUCIOPOAOM BelaensaeTcs 547 kK TEIUIOTHI.
CocTtaBbTe TEPMOXUMHUYECKOE YPABHEHHE 3TON PEaKITUU.

6. Tepmoxumuyeckoe ypaBHeHHEe peakunu okcuaa menu (I1) ¢ consiHoi KUCIOTOM:
CuO + 2HCl— CuCI2+H20 +63,6 xJ/I)x. Kakoe KOJIMYECTBO TCILIOTHI BBIACIUTCS
ripu pactBopeHuu 200 T oKCuaa MeI € CONSTHON KUCIIOTOM?

7.10Ipu cxuranun 6,08 T MarHus BBIIEIWIACH TEIJIOTA, COOTBETCTBYyROmIas 152.5
k/[>x. CocTaBbTe TEPMOXUMHUYECKOE YpaBHEHHE 00pa30BaHUsI OKCUA MarHus.

8. TepMOXUMHUYECKOE YPAaBHEHHUE PEAKIIUU TOPEHUS ATUIICHA!

C2H4 + 302— 2C0O2+2H20 +1400 x/Ix. Kakoe KOJIMYECTBO TEIJIOThI BBIJCIUTCS,
€cJu B peakiuio BeTymuio 336 11 (H.y) kuciopoaa?

9.TepMoxuMHuUYeCcKoe YpaBHEHUE PEAKIIMU TOPEHUS dTUJICHA:

C2H4 + 302— 2C0O2+2H20 +1400 x/Ix. Kakoe KOJIMYECTBO TEIJIOThI BBIJICIUTC,
€CJIM B PEaKIIMIo BCTYNMUIIO 1 MoJib Kuciaopoza?

10.ITpu coenunenuu 4,2 T xeyne3a ¢ CEPor BhIICIWIACH TEIIOTA, COOTBETCTBYIOIIAS
7,15 x/Ix. CocTaBbTe TEPMOXUMHUYECKOE YPABHEHHUE 3TOM PEAKIIUU.

11. TepMOXUMHUYECKOE YPABHCHHUE PEAKIINHU PA3IOKCHUS U3BECTHSKA:

CaCO3— CaO+CO2 — 157 x/lx. Kakoe KOIMYECTBO TEIIOTHI 3aTpauMBacTCs Ha
paznoxenue 20 T U3BECTHSKA?

12.1Ipu cxxuranuu 6,5 T UIMHKA BBIACIWIACH TEIUIOTA, COOTBETCTBYIOMAs 34,8 kJIx.
CocTraBbTe TEPMOXUMHUYECKOE YPABHEHHE 3TOW PEAKIIUU.

Tema 1.7. MeTassibl M HEMETAJLIBI.

l.Hamumure ypaBHEHHS peakiuii, C TOMOIIbI0 KOTOPBIX MOXHO OCYIIECTBUTH
IPEBPAIICHUS :

CO2—-MgCO3—-Mg (HCO3)2—MgCO3

Al—-AI1203—AICI3—AIl(OH)3—AI203
P—P205—H3P04—Na3P04—Ca3(P0O4)2
Zn—7ZnC12—Zn(OH)2—ZnO0—Zn(NO3)2

Cu -»CuO—CuCl2—Cu(OH)2—CuO—Cu
N205—HNO3—Fe(NO3)2—Fe(OH)2—FeS—FeS0O4

2. JlaiiTe XapaKTepUCTUKY MeTajlaM U HEMETaJlJIaM MO IUIaHy:

a) moJioKeHue xumuyeckoro annementa B [ICX3;

0) 0COOCHHOCTH CTPOCHHS aTOMA;

B) (PM3UYECKHE CBOMCTBA XUMHYECKOTO DJIEMEHTA U UX PUUNHBL;

I') XUMUYECKHE CBOMCTBA AJIEMEHTA U UX MPUYUHBI (3aMUCaTh YPABHEHUS PEAKIUN K
KaXXJIOMY CBOWCTBY);

1) TOJIy4EeHHUE ;

€) IpUMEHEHUE.

Hassanue merasuia: || HazBanue
HeMeTaJia;

| KaJIbLIUM, MarHuy; || cepa, KHCIIOPOJ;
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| HaTpHii, Oapuii; || YIIepoJi, BOIOPOL;

|
| JKEJI1€30, KaJINK; || a30T, XJIOp, |
| AIFOMHUHMUI, [IUHK; || ¢dTop, dpocdop; |
| JIUTUMN, HUKEI, || Opom, HoJ; |
| Meb, XKeJIe30; || KUCIIOPOJI, XJIOP |

Tema 2.1. OcHOBHbIC NOHATHS OPraHMYECKOW XUMHH M TEOPUS CTPOCHHA
OpPraHM4YeCKMX COeIMHECHHH.

1.CocTaBUTh MOJHYIO U KPaTKyIO CTPYKTYpHbIe popmyibl C3HS.

2.CocraButs dhopmyinsl uzomepo C5SH12, C6H14, C8HIS,C7H16.

3.CoctaBUTh GOPMYIIBI ABYX TOMOJIOTOB JJI BEIIECTBA, UMEIOIIETO CTPOCHHE:

CH,~CH-CH,—CH,~CH, (C,H,),).
|

CH,
4.Cpenu cnefyomux COeIMHEHNN HalIUTe N30MEPHI:
' CH,
|
2) CHy~CH,~CH,~CHy; 6) CH,—CH—CH,; 5) CHy—C—CHy;
CH, CH,

r) CH3—CH2—(|:H—CH3.

CH,
5 lns BemectBa, uMmeromero crpoenne: CH3— CH (CH3) — CH3, cocraBbTe
dopMynBl OHOTO HM30Mepa M ABYX romojioroB. [laiite ompezeneHue wm3omepa W
TOMOJIOTa.
6.Jlns BemiectBa, mmetoriero crpoenue: CH3 — CH(CH3)- CH2 — CH(CH3) -
CH3, coctaBbTe (hOpMyJIBI OJTHOTO H30MEPA U JBYX TOMOJIOTOB.

Tema 2.2. YrieBoaopoabl U X NPUPOJIHbIC HCTOYHUKH.
3amanue 1.CocTaBieHue CTPYKTYPHBIX (OpPMYT TOMOJIOTOB W  H30MEpOB
OpraHUYECKUX BEIIECTB.

1.1.Kak Ha3bIBarOTCA M0 CUCTEMATUYECKOW HOMEHKIIATYPE CIEAYIOIINE AJIKEHBI:
1 ) CHg_CHQ—C=CH—CH3

CH,—CH
2) CHs—CH—CH—CH,—C=CH,
CH; CH,—CH; CH,
CH,
3) CH2=CH—C‘)—CH2—CH3
CH,—CH,
CHs CHs
4) CHa—(|3—CH:CH—(lJ—CH3?
CH,—CH;  CH,—CHg
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1.2.3o0Opa3zute CTpyKTypHble (HOPMYJIBI BCEX YIJIEBOAOPOAOB, MOJICKYJISIpHAS
dopmyna kotopeix CSH10. HazoBuTe 3TH coeuHeHus.

1.3.CoctaBbTe rpaduyeckue GopMysibl aTKEHOB IJis n = 4.

1.4 . Hanumure cTpyKTYpHBIE (POPMYIIBI CIEIYIONIUX AJIKEHOB:

a) 3-aTunrexkcen-1; 6) 3-3Tun-2-meTunokTeH-4; B) 3-nponuirenteH-1;

r) 2-MeTui-3-nponuirenter-1; a) 5,6-auMeTun-4-nponuiarenTeH-2;

1.5.Kakue BuAbl H30MEpUU XapaKTepHbl ais ankeHoB? Hanummre QopMyibl
BO3MOKHBIX U30MEPOB MEeHTEHA -1.

1.6.Hanumute cTpyKTypHBbIE (GOPMYIIBI CAEAYIOMNX aNKaIUEHOB:

a) 2,3-rexkcaauen; 0) 1,3,5-rekcarpuen; B) 2,4-aumeruinenraaues-1,4; r) 2,3-
nuMeTunoyTaaueH-1,3 o) S-metuirekcaaues-1,3; e) 4-metunokraauen-1,4.

3amanue 2. YcnoBue 3aady  HEOOXOJMMO CHOHMCHIBATh. PerieHue 3amay  Ha
HAXOXJICHUE MOJICKYJIIPHON (HOPMYIIBL.

2.1.BeiBeguTe MOJIeKyJsIpHYIO (hOpMYITy BelecTBa, cojaepxkaiiero 85,7 % yriepoaa
u 14,3% Bogopoaa. [11oTHOCTH MapoB 1o Bogopoay paBHa 21.

2.2.0npenenure MOJICKYJSIPHYIO (GopMyy Ta3000pa3HOTO BEIIECTBAa, €CIU €ro
IJIOTHOCTH MO BO3AYXY paBHa 2, a maccoBasi foJis yriaepoaa 82,76% u Bogopoja
17,24%.

2.3.Haitftu wmounexkyssipHyro (HopMylly Ta3000pa3HOrO BEIIECTBA, COJEPIKAIIETO
93,75% yrnepoaa u 6,25% Bomopoza, €CiAu MIOTHOCTh 3TOrO BEIIECTBA MO BO3AYXY
paBHa 4,41.

2.4 Haiigute MonexkyIsapHyo GopMyily yrieBOAOPOJa, MaccoBasi JOJis Yriiepojaa B
koTopoM cocTtaBisieT 80%, OTHOCUTENbHAs IUIOTHOCTh BEIIECTBA IO BOJIOPOIY
paBHa 15.

2.5.Haiigute MonekymsipHylo QopMyily ajkeHa, MaccoBas [oJii BOJOpoAa B
KoTopoMm coctaBisier 14,3%, oOTHOCUTENbHAsA IUIOTHOCTh 3TOT0 BEIIECTBA IIO
BOJIOpOY paBHa 21.

2.6.Haiinute wonekynsapuyto Qopmyny yriaeBogoponaa, coaepxkamero 82,8%
yriepona u 17,2% Bomopona. OTHOcHUTENbHAS IUIOTHOCTh BEIIECTBA MO BO3AYXY
paBHa 2.

3amanne 3. CocTaBUTh TaONMIy B3aWMOCBSI3U TPENETBHBIX, HEMPEIEIbHBIX WU
apoOMaTHUYECKUX YTIIEBOJOPOJIOB.

Tema 2.3 Kucaopoaocoaep:kamniue oprannyeckue coeJMHeHusl.

3amanmel. CocTaBieHHE CTPYKTYPHBIX (OpPMYJT TOMOJOTOB H  H30MEPOB
OpraHUYECKUX BEIECTB.

Cpenu mpuBeICHHBIX (OpMYJ HaWIUTE M30MEphI MEHTaHOJa-1 W ompenenuTe BUT
n3oMepuu. /laiiTe Ha3BaHUS BCEM COCIUHEHUSIM:

al THx "Hz = CH "H3 'H
Bl OHy - CHy —CH - CHy - THs

CHa o iCH CHOCH:) — CHUC Ha) — OH
g CHy = Cky = CHOH = CHy

27



1.2 Hammmute Monekymsipabie (pOPMYITBI M Ha3BaHUS YETHIPEX MEPBUYHBIX CIIUPTOB
C YMCJIOM aTOMOB yTJiepoJa B MoJieKyle 4 u 6onee.

1.3. Pacipenenute ciieayromme BEIIECTBA Ha TPHU TPYIIBI — CHUPTHI, aIbIETHIbI,
KapOOHOBBIE KUCIIOTHI:

0 0
~ =
CHOH, CHCZ . CHCT ;
OH H
0 0
o =
CH-CcZ CHOH, CRAET .
: OH H
0 0
=
H-cZ, cH~cZ ,  CHOH.
H OH
14 COCTaBI/ITB nu Ha3BaAThb 110 JBa H30Mepa COCOAUHCHUA

C5 H10 O2, npunansiexainye pa3JiMuHbIM BUAaM U30MEPHH.

1.5. CocraBuTth 1 Ha3BaTh 10 JBa n3oMepa coeaunenust C5 H10 O, npunagiexanime
Pa3IMYHBIM BHJIaM U30MEPHHU.

1.6.Hamnmute cTpykTypHBIE (DOPMYIIBI CIETYIONINX BEIIECTB:

a) 2,4-muMeTni-3-3TUIreKCaHallb,

0) 2,2,4-TpuMeTn-3-U30MPONUITICHTAHAIb;

B) 2,3,4-TpuMeTHI-3-3TUITIEHTaH I0-1,2;

r) 2,3,4-TpuMeTUI-3-U30MPONMITeKCaHTproi-1,2,4;

n) 3,4,5,5-terpameTun-3,4-TUATUITEITAHOBAS KUCTIOTA,

e) 2,4-TUMEeTHUIITeKCeH-3-0Bast KUCJIOTA.

3ananue 2.Pemenue 3amady Ha HAaXOXKJIEHHUE MOJIEKYJISIpHOU (opmyinbl. YcioBue
3a71a4 He0OXOIMUMO CITUCHIBATh.

2.1. B yraeBomopone MaccoBas noiisl yriepoga paBHa 84%. OTHocuTelbHas
IUIOTHOCTHh MApoOB YTIEBOAOPOAa O BO3AyXxy paBHa 3,45. Ompenenute dhopmyny
yII€BOI0PO/IA.

2.2. MaccoBas goss yriaepojaa B yriaeBoaopoje coctaBigeT 83,33%. ILnoTHOCTh
IapoB yTrieBO0poa Mo BOgopoay paBHa 36. Onpenenute Gopmyiy.

2.3. MaccoBas nons yriepoga B yriaeBojgopojae cocTtaBigeT 85,7%. IlnoTHOCTH
MapoB YIJIEBOJ0pOAa Mo BO3AyXy paBHa 1,931. Onpenenure hopmyamy.

2.4. Yraesonopona conepxxkut 16,28% Bomopoaa. [ImoTHOCTE 3TOTrO BEmiecTBa Mpu
HOpMaIBHBIX ycioBHAX 3,839 r/n. Halimure MoNeKymspHyro (GOpMyaIy 3TOTO
YIJIEBOIOPO/A.

2.5. Yraesogopoa coaepxut 82,76% yraepoaa. Macca 1 1 3toro yrieBogopoja
(m.y.) coctaBusiet 2,589 r. Haitnure MonexkyIsspHyto (OpMyITy 5TOTO yTIIEBOI0POIA.

Keiicol
Keiic Nel. «Xmop B ku3HHM dYenoBeka» B SmoHWMM 0O0bBEIMHEHHBIMU CHJIAMH
HarmonanpHoro muctuTyTa 370poBhs U [IpedexTypHoro yHuBepcuteta CUa3yoku
OBUIO TMPOBEJACHO HCCIIECIOBAHME. YUYEHbIE BBISICHWIM, YTO €CTECTBEHHBIC
OpPraHMYeCKUE BEIIECTBA BCTYMAIOT B PEAKLUMIO C XJIOPUPOBAHHOM BOJOW HU3-TIOJ
KpaHa, o0pa3ysli OMacHbIE COEAMHEHUS, KOTOPbIE MOTYT CIYKUTh MPUYMHON paka.
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Takue coenunenus HaspiBaroTcsa MX, 10 ecth «MyrareH ukey» win «HensBecTHbIN
MYyTareH».

3anaHus:

1. Ilpennoxure cnocoObl yMEHBIIEHHS JOBUTOTO BIAUSHUS XJI0pa B MTUTHEBOM BOJE
Ha OPraHu3M YeJI0OBEKA.

2. Ucxoas u3 cBOEH KU3HEHHON MPaKTUKU, TPUOIU3UTENBHO pacCUUTaiiTe, CKOIBKO
XJIOPUPOBAHHOM BOJbI BBl UCIIOJIB3YETE B TEUEHUE JTHS U I KAKUX LEJIen?

3. Kakue opraHsl yenoBeka 00JIbIlle BCETO CTpaAaroT OT BO3IEUCTBUA Xjiopa?

4. Kak BnusieT XJIOpUpPOBaHHAs BOJA HA YEJIOBEKA MPU KYITaHUU ?

5. HaliguTe nonosHUTENbHYIO HH(OPMAIMIO O 3aMEHE XJIOpa Mpu 00e33apaKuBaHUU
BOJBL.

6. Hccrnenyite pasiuuHble TOBAapbl OBITOBOM XUMHHU B CBOEM Jome. CocTaBbTe
CIIUCOK XJIOPCOJEPKALIUX COCIMHEHUHN, YKa)KUTE Mephl 0€30MaCHOCTH MIPHU padoTe C
HUMH.

Keiic No2. «Bogopogomobunu — mar B Oyaymee» ABromoommn Honda FCX Clarity
Ha BOJIOPOJHBIX TOIJIUBHBIX 3JIEMEHTaX €314T 1o goporam Epomnsl ¢ 2009 roga. B
2011 rogy Honda mpucoeamHuiach K €BpONEHCKOMY IMapTHEPCTBY IKOJIOTUYHOMN
sHeprun (Clean Energy Partnership), mocie dYero BbIBela Ha TEpBbIN IUIaH
IIPOU3BOJICTBO JKOJIOTHYECKH YHUCTBIX aBTOMOOWie. A Ha IlatoMm MockoBckom
MexayHapoagHoM aBTocaioHe BA3 mpenctaBui cBOXO HOBHHKY «JIamaAHTI ¢
OaJyyIoHaMM BOJIOPOJIa U KUCJIOpOa.

3amaHus:

1. Tlouemy MHOTHE aBTOMOOWJIBHBIE KOMIIAHMM pPa3padaThIBaIOT aBTOMOOWIIH,
paboTarolye Ha BOJIOPOTHOM TOILIUBE?

2. Kak BBIXJIOITHBIC a3kl aBTOMOOMIICH, pabOTaIOIMIUX HA YIIIEBOAOPOIHOM TOTUIHBE,
BIIMSIIOT Ha 3/I0POBbE UeJIoBeKa?

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

4. HaiiguTe NOMOTHUTENBbHYIO HHGOPMAIIHIO 00 UX YCTPOUCTBE.

5.Ecnu B Bamield ceMbe WM y BalllMiX 3HAKOMBIX €CTh aBTOMOOMWJIM, MOJICUHUTANTE,
CKOJIBKO TPUOIM3UTEIIPHO JUTPOB OCH3MHA, ra3a M KaKOW MapKH HCIOJIb3yeTe
€)KETHEBHO.

6. Kakme BemecTBa 1 B KAKOM KOJIMYECTBE MOTYT HaXOJIUTHCS B BBIXJIOITHBIX ra3ax
BalllMX aBTOMOOuICH?

Keiic Ne 3. T'az 0Oe3 3amaxa, BKyca u 1BeTa. ['opur c 0Opa3oBaHHEM BOIBI U
VIIAEKHUCIOTO Ta3a. JTO BEMIECTBO HAXOAUT IIMPOKOE TNPUMEHEHHE B OBITYy B
Ka4eCTBE TOIUIMBA, CEJILCKOM XO35UCTBE, METAJUTYPTHH.

3aganue:

1. HazoBuTe 3TO BEMIECTBO.

2. K kakoMy KJ1accy COeIMHEHU OTHOCUTCS JaHHOE BELIECTBO?

3. KakoB KaueCTBEHHBIM U KOJTMYECTBEHHBIN COCTAB 3TOT0 BEIIECTBA?

4.Kakue BemecTBa 00pa3yloTcsi MPU  B3aUMOJCUCTBUU KUCIOpPOJa C JTHUM
BEIIECTBOM? 3alUIINATE YPaBHEHHUS BO3MOXKHBIX PEAKUWA M HA30BUTE MPOJYKTHI
pEeaKIHnii.
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5. Ilouemy 3Ty peakuuio Ha3bIBAIOT TOPEHUEM?

Keiic Ne 4. «Henonpasumas omubka» B pupme TOO «Kackan-2» npu 3akauke rasa
B OaJIJIOHBI, HE TOOABWIJIM BELIECTBO KOTOPOE MPHUAAET 3amax JoMaliHeMy rasy. ['a3
OBLJI 1OCTaBJIEH B OJIHY U3 KBApTUP U IPU 3TOM OAJJIOH Mpomyckail. Yepes cyTKu Bce
KUJIBIBI OKA3JIUCh B OOJILHUIIE

3ananue:

1. Umeet a1 npupoiHbIi Ta3 nponaH u OyTaH 3amax?

2. Kakyro HenmompaBUMYIO OHIMOKY COBEPIIMIN PaOOTHUKHU Ta30BOM CTaHIMU TPHU
3aKayke OBITOBOrO raza’?

3. Kakoe BelecTBo NMpUIaET 3amnax JJoMaliHeMy razy?

4. Moxet 11 000HsSIHHME YeJIOBeKa yJIOBUTh ra3 0e3 3anaxa’?

5. KakuM npubopom MOKHO J0Ka3aTh MPUCYTCTBUE raza B KBapTUpPE, €CIU OH 0e3
3anaxa?

Keiic  No5. «Oumctka HedrenpoaykToBy Hammume  JI€rKOOCMOJISIONIUXCS
HCHACBIICHHBIX  YTJIEBOJAOPOJIOB W  KHUCIOPOA-, a30T- M  CEepOCoJepKallnx
COCIMHCHUN B COCTaBe HE(TEIMPOJYKTOB CHIIKAET KAYECTBO TOJYUYCHHBIX M3 HUX
pOoAyKTOB. [103TOMY OHUM TIOJIBEPTrarOTCs OYMCTKE.

CniocoObl OYMCTKHM: 00paboOTKa KHUCIOTOM M OCHOBAaHHMEM, 3aTE€M THAPOOYMCTKA,
azcopOumst U abcopOLusl.

Ounctka kucinoTamMu. JIIsi OYMCTKM OT HEHACHIIEHHBIX YIJIEBOJOPOAOB U
a30TUCTBIX OCHOBaHUU HeDTENpoayKThl 00pabaThIBalOT HEOOJBIIUM KOJIHMYECTBOM
CEpHOM KHUCJIOTHL. 3aTeM Il OYMCTKH OT HAPTEHOBBIX KHCIOT U OCTAaTKOB CEPHOMU
KHUCTIOTHI MX 00pabaThIBalOT MIEI0YBI0, a TIOCJE 3TOTO MPOMBIBAIOT BoIOM. OcCTaToK
nociie o0pabOTKH KHUCJIOTON HA3bIBAETCS KHCIBIM TYAPOHOM, a OCTAaTOK IIOCHe
00paboTKH 1mIe09bto — HaTOM, (HaTpueBas coiab HAQTEHOBBIX KHCIIOT).

CyliHOCTh OYHMCTKH HE(PTEHPOMYKTOB MeETOJaMHU ajfcopOuuu u abcopOruu
3aKJIIOYAETCs] B CEJICKTUBHOM aacopOmmu aacopOeHTaMu BpPEIHBIX IpPUMECEH,
MUMEIOIIUXCS B COCTaBe HEPTEIIPOTYKTOB.

C 1uenpi0 MOBBIMIEHUS YCTOWYUBOCTH M KadyecTBa B HEPTEMPOAYKTHI JOOABISIOT
HEOOJBIIIOE  KOJMYECTBO  aHTHUOKUCHUTENed  (mHrmbutopoB). B kadectBe
WHTHOUTOPOB MCTHOIB3YIOTCS (DEHOJBI, apOMAaTUYECKUE aMHHBI, aMUHO(GEHOJBI U T.
1.

3agaHue Keucy:

1. UByuuth criocoObl ourcTKH HeDTH (aacopOrus u abcopOrws)

2.Yem oauH croco0 OTINYAETCS OT APYroro?

3.Kakue criocoOb1 0unCTKHA He(PTH MOKETE TIPEITIOKUTD BBI?

Keiic Ne 6. «DOkonorust u Herenpombicen» 3arpsi3HEHUS OKPYKAIOIICH CPeabl PH
no0brae HedTH I HAIIEro BPEMEHH OYEHb aKTyanbHa mpoOiema. OmnacHbIM
HMCTOYHUKOM 3arpsizHeHus Kacnuiickoro mops siBisieTcss Mopckas HedTeno0bua,
taxke Kacnuii 3arpsi3HsieTcst Ipu TpaHCHOPTUPOBKE HePTH TaHKepaMu. Kaxabiii u3
BaC BUJIET 110 TEJIEBU30PY MOCIEICTBUS aBapuil HEPTEHATMBHOTO TaHKepa. YepHrble,
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MacCJsHUCThIE Oepera, MOKPBIThIE Ma3yTOM, KPbUIbs NTHUI] B BI3KOM Ma3yTe, JIOJIU B
3aIIUTHBIX KOCTIOMaX, KOTOPbIE COOMPAIOT HE(Th JOMATaAMU U BEJIpaMHU.

Tankep «Butsa3e» ¢ 3 Ha 4 aBrycrta (kak cooOmaer «Ka3zaxcTtanckas mpaBiay)
nepeBo3uwi HedTh 180 ToHH mo Kacnuio. B ycnoBusix miaoxod BUIUMOCTH TaHKEP
MOJIyYHJI MPOOOMHY M Haydajl TOHYThb. YeJoBeuecKuXx >KepTB cyMenu u3odexarb. Ha
MOBEPXHOCTH MOPsI, TJI€ 3aTOHYJ TaHKEp 00pa3oBasioch HEPTIHOE MATHO, KOTOPOE
pasnuiock Ha Tepputopuu oosee 20 k.

3agaHue K KEUcy:

1.Hackonpko omacHo HedTsiHOe 3arpszHeHue Kacrus W Kakue SKOJOTHMYECKHE
NOCJIEICTBUSL OHO UMeEET?

2. IlpuBeauTe mpUMeEphI pellIeHUs] JaHHOM 9KOJOTnYecKor mpodiemMbl?

3.Kakue texnonoruu st coopa He()TH ¢ TOBEPXHOCTH MOPSI MOXKETE MPEIIOKUTh
BbI?

Keiic Ne 7. TloBbIlieHHE KOHIICHTPAIIMM HEKOTOPBIX Ta30B B aTMoOChepe MOXKET
NPHUBOJUTh K TJI00AJTBHOMY TOTCIUICHUIO - TaK Ha3bIBAEMOMY «IAPHUKOBOMY
addekry». [loxanyit, Hanbosiee BaXKHBIMU «ITAPHUKOBBIMU razamuy sSBIstOTCs C02
u CH4.

MetaH BO3HUKAET MIPU aHAIPOOHOM (T. €. MPOUCXOIAIIEM B OECKUCIOPOTHON cpeie)
pacnajzic OpPraHMYECKHX BEIIECTB; MYy3bIPhKM METaHa 00pa3ylTCs B OOJOTHCTHIX
MECTHOCTSX, 32 YTO OH TOJyYWJI Ha3BaHUE «OOJOTHBIN Ta3». 3aTOIUICHHbBIE MOJIS
(HampuMep, pHUCOBBIE TIOJII BO BpEMs C€Ba) SBISIOTCS HCTOYHUKOM OOJBIIOTO
KOJIMYECTBA METaHa.

JlpyriM MCTOYHHUKOM MeETaHa SIBJISIIOTCS >KBAYHbIE KUBOTHBIE, TaKue, KaK KOPOBBHI,
OBIIbI M KO3bI, TUIIEBAPUTENIbHAS CUCTEMA KOTOPBIX YCTPOEHA 0COOBIM 00pa3oM Jis
nepeBapuBaHUs TPABSHOM MUIIK: KOHEUHBIE IPOAYKTHI MeTaboIM3Ma

coliepKaT METaH, KOTOPBIA BBIAEISETCS B atMocdepy. DTO MPHUPOIHBINA MpoIiecc,
XOTS KOJUYECTBO JIOMAIIHUX >XHWBOTHBIX 3aMETHO BBIPOCIO 3a TMOCIETHUE JBa
cTonetusi. boiee TOro, cocraB KOPMOB CYIIECTBEHHO BIIMSET Ha KOJIUYECTBO
oOpa3yroIierocst MeTaHa.

1.ChopmynupyiiTe TUIIOTE3Y BBIICIICHHUS METaHA JIFOJIbMHU.

2. Kak xomu4ecTBO MeTaHa, 3aBUCUT OT KOJUYECTBA HACEIICHHUS TJIAHETHI.

3.Uto sBNIsieTCS UCTOYHUKOM BBIJICTICHUSI METaHa B aTMocdepy?

3anaHus 1/ CaMOCTOATEIbHOI padoThI

Tembl 10K/1210B
. CoBpeMeHHbIE METO/IbI 00€33apaKUBaHUS BOJIBI.
. AlmtoTponus MeTaioB.
. Ucnonbs3oBaHne paiMOaKTUBHBIX U30TOMOB B TEXHUYECKUX LEIAX.
. PEHTreHOBCKOE M37yYEHHE U €r0 UCITOIb30BAHUE B TEXHUKE U MEJIULIMHE.
. OxpaHa oKpy>Karolen cpesibl OT XUMHUUYECKOTO 3arps3HEHUS.
. CepHas KUCIOTa — «XJIe0 XUMUYECKOU MPOMBIIIICHHOCTH.
. [IpakTdeckoe MpUMEHEHHE SJEKTPoIu3a: papuHUpOBaHUE, TalbBAHOIIACTHKA,
rajbBaHOCTETHUSI.
8. McTopust mIBEICKON CIIMYKH.

NN W -
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9. Posib METAJIIIOB B HCTOPUU YENOBEYECKOW IMBUIIN3ALINH.

10.UcTopus pa3BUTHS YEPHON METAJUTYpPrHUH.

11.UcTopus pa3BUTHS IBETHOM METAJUTyprHUU.

12.CoBpeMEHHOE METAITYPTUYECKOE NPOU3BOJICTBO.

13.PoJib METAIOB U CIJIAaBOB B HAYYHO-TEXHUYECKOM IIPOTpecce.

14.Koppo3ust METAJIJIOB U CIIOCOOBI 3aIUTHI OT KOPPO3HUHU.

15.Okonornueckue acreKThl HCIOJAb30BAHUS YTIEBOAOPOAHOTO CHIPbSI.
16.9xoHOMUUECKHE aCIIEKThI MEKIYHapOHOIO COTPYIHUYECTBA o
WCIIOJIb30BAHUIO YIJIEBOJAOPOJAHOTO CHIPHSI.

17.Xumust yrieBoJIOPOIHOTO ChIPBSI.

18.YrneBonopoHOE TOIIIUBO, €r0 BUbI U HaA3HAYCHHUE.

19.CunTeTHuecKre KayuyyKu: UCTOPHs, MHOTOOOpa3ue U NePCIeKTUBBI.
20.Pe3MHOTEXHUYECKOE TPOU3BOJACTBO M €r0 pPOJb B HAyYHO-TEXHUYECKOM
nporpecce.

21.IlpumeHeHnE apOMaTUYECKUX YTIIEBOJLOPOAOB.

22. ApomMaTrnyecKue yrieBoJ0pObl KaK ChIpbE JJI1 MPOU3BOICTBA NECTUIINIOB.
23.Hed1p 1 ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOIHOTO
COTPYJHUYECTBA.

24.CBapo4yHOE MPOU3BOACTBO U POJb XUMUH YIIIEBOAOPOIOB B HEM.

25.Y151eBOAbI M UX POJIb B KUBOUW IPUPOJIE.

26.CpeacTtBa  THUTHEHBI HA OCHOBE  KHUCJIOPOJACOJEPk AIIUX  OPraHHUYEeCKUX
COeIMHEHUH.

27.Cunrernueckue Moromue cpenctsa (CMC): 10CTOMHCTBA U HEJTOCTATKH.

28 . ledpunur Oenka B MHILEBBIX MPOAYKTaX W €ro IMpPEoJoJieHHEe B paMKax
rJ100aJIbHOM TIPOJIOBOJILCTBEHHON MTPOTPAMMBI.

29.Xumus u OUOJIOTHUS HYKJIICHHOBBIX KUCIIOT.

Tembl pedepaToB
1. buorexHoioTHs U reHHasi UH)XKeHepus — TexHosorun X XI Beka.
2. HanoTexHoyiorusi Kak TPUOPUTETHOE HAIpPaBICHUE PAa3BUTHS HAYKU U
npousBoAcTBa B Poccuiickon @enepanumu.
CoBpeMeHHbIE METO/Ibl 00€33apakMBaHUS BOJBI.
ANIOTpONMS METAJUIOB.
Kuznb u pearensHocts [.M.Menaeneena.
«llepronnueckomy 3aKOHY Oyaylllee HE TPO3UT Pa3pyLICHUEM. .. »
Cunre3 114-ro snemenTa — TpuyMmdp pOCCUUCKUX (HU3UKOB-SICPIIHKOB.
N3oTonsl Bogopoa.
Hcnonp3oBaHue pagnoakTUBHBIX H30TOMOB B TEXHUYECKHUX LETAX.
0. PenTreHoBCcKOE M3ITy4eHHUE U €TO MCTIOIb30BAHNE B TEXHUKE W MEIUIIUHE.
1. [Ina3ma — 4eTBEpPTOE COCTOSIHUE BELIECTRA.
2. AMopdHBIe BelIecTBa B IPUPOJIC, TEXHUKE, OBITY.
13. OxpaHa OKpy»aromel cpeanpl OT XHMHUYISCKOro 3arps3HeHus. KoaudecTBeHHbBIC
XapaKTEPUCTUKU 3arPS3HEHUS OKPYKAIOIIEH Cpebl.
14. TlpumeHneHue TBEPAOTO 1 razoodpasHoro okcuaa yriaepoaa (IV).
15. 3amura 030HOBOT'O IKpaHa OT XUMUYECKOTO 3arps3HECHHUS.

R B©00NO O AW
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16. I'pybonucnepcHbie CHUCTEMBI, HX KilaccUpUKAUMsg W HUCIOJIb30BaHUE B
po(ecCUOHaIBbHOM AESITEIbHOCTH.

17. KocMmeTnueckue remu.

18. IlpuMeHeHue cycrieH3uil 1 SMYJIbCHIl B CTPOUTENBCTBE.

19. Munepansl 1 ropHbIe MOPOJIbI KAK OCHOBA JIUTOCHEPHI.

20. PacTBOpBI BOKpPYT Hac. TUIBI pacTBOPOB.

21. Boxa xak peareHt u cpea Al XUMHYECKOro Mpolecca.

22. Kuznb u nearenbHocth C.AppeHuyca.

23. BkilaT OTEYECTBEHHBIX YYEHBIX B Ppa3BUTHUE TEOPHUH AJIEKTPOIUTHUECKOU
JUCCOLIMALINH.

24. YcTpaHeHHe KeCTKOCTH BOAbI HAa MTPOMBIIIIEHHBIX MPEAIPUITHSIX.

25. CepHas KHCIIOTa — «XJI€0 XUMUYECKOU MPOMBILIUIEHHOCTH Y.

26. Micnonb30BaHME MUHEPAJIBHBIX KUCJIOT HA IPEANPUATUAX PA3IUYHOTO TPODUIIS.
27. OKCHUJIBI M COJIU KaK CTPOUTENbHbBIE MaTEPHAIIbI.

28. Uctopus rumca.

29. TloBapeHHast COJIb KaK XUMUUYECKOE ChIPhE.

30. MHoronuKuit KapOOHAT KaJbIMs: B IPUPO/IE, B MPOMBIIIJIEHHOCTH, B OBITY.

31. Peakiuu ropeHust Ha MPOM3BOJICTBE U B OBITY.

32. BupryasibHOE MO/ICIMPOBAHIE XUMHUUYECKHUX MTPOLIECCOB.

33. DIeKTpoIU3 pacTBOPOB IIEKTPOJIUTOB.

34. DneKTpoInu3 pacIiaBoOB ANEKTPOIUTOB.

35. [IpakTuueckoe MPUMEHEHHE INEKTPOIu3a: padhUHUPOBAHUE, TaJIbBAHOILIACTHKA,
raJIbBaHOCTETUSl.

36. UcTopus nonyyeHus: ¥ MPOU3BOJICTBA ATIFOMUHHUS.

37. DNEeKTpOIUTHYECKOE TTOJIydeHHe U pahUHUPOBAHNE ME/TH.

38. XKuzub u pesreapHocTh 1. J[3BH1.

39. Pomp  MeTa)uioB B MCTOPUM  YEJIOBEUECKOM  IuBWIM3anuH. VcTopus
OTEUECTBEHHON  dYepHoW  Mertayuryprun. CoBpeMEHHOE  METaLTyprudecKkoe
IPOM3BOJICTBO.

40. VcTopust 0T€YECTBEHHOM IBETHON METa/UTypruu. Pojib MeTaljIoB M CIUIABOB B
HAy4HO-TEXHUUYECKOM IIpOrpecce.

41. Koppo3usi METaioB U CIOCOOBI 3aIIUTHl OT KOPPO3UHU.

42. NnepTHbIC WU OJIarOpOTHBIC Ta3bl.

43. Poxparoriye coau — rajJoreHsbl.

44. VicTopust IBEACKON CIIUYKHU.

45. Vcropust BOSHUKHOBEHHMS M Pa3BUTUSL OPraHUYECKON XUMUH.

46. )Kuznb u nestensHocTh A.M.byTieposa.

47. Butanusm u ero kpax.

48. Ponb  OTEYECTBEHHBIX YYCHBIX B CTAHOBICHHM W Pa3BUTUU MUPOBOU
OpPraHUYE€CKON XUMHHU.

49. CoBpeMeHHbIe MPEACTABICHUS O TCOPUU XUMUYECKOTO CTPOCHUSI.

50. Dkonornueckre aceKThl UCMOJIB30BAaHUS YTIACBOIOPOIHOTO CHIPhSI.

51. DxoHOMUYECKHE aCIEeKThI MEXAYHAPOJIHOIO COTPYIHUYECTBA o
WCII0JIb30BAHUIO YTJIEBOJAOPOIHOIO ChIPbS.

52. Uctopust OTKpBHITHS W Pa3paOOTKH Ta30BBIX W HEMTIHBIX MECTOPOXKICHHUN B
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Poccuiickoit @enepauuu.

53. XruMHs yIriIeBOJOPOAHOIO ChIPbsl U MOs Oyaymias npodeccus.

54. YrineBogopoHOE TOILIMBO, €70 BUJIbI U HA3HAUYCHHUE.

55. CUHTeTHYECKUE KayuyKHU: UCTOPUS, MHOTOOOpa3ne U MEePCIEeKTUBHI.

56. Pe3auHoTEXHMYECKOE TPOU3BOACTBO M €ro pojib B HAYYHO-TEXHUYECKOM
nporpecce.

57. CBapo4yHO€ MPOU3BOACTBO U POJIb XUMUHU YIIIEBOJOPOIOB B HEM.

KontposbHas padora
Tema. OcHOBHbICe NOHATHA M 3aKOHbI XxumuM. Ilepumoanmuyeckuii 3aKOH M
Ilepuoanueckast cucreMa xumMuyeckux 3jemMeHroB JIL.U. MenpeaeeBa u
CTpPOeHHMe aTOMaA.
Bapuant Nel
1.JlaliTe ompeneneHUe MOHATHUH: XUMUYECKUM BJIEMEHT, aToOM, MOJIeKyna. Yem
OTJIMYAKOTCS (pu3nyecKue siBJIeHus oT XxuMuueckux? [IpuBenute npumepsl.
2.Chopmynupyiite 3akoH 00beMHBIX OTHOIICHUH. [lonTBEpANTE 3aKOH HA TIpUMEpPE
peaKUK B3auMOJICUCTBHS BOJIOPOIa C a30TOM.
3. TlpuBenure dopmynupoBky mnepuoandeckoro 3akoHa J[.M.Menneneera. Uto
cuntan J[.M1.MeHneneeB riaBHON XapakTepuCTUKOW sneMeHTa.? Kak HM3MEHSIOTCSA
CBOMCTBA 3JIEMEHTOB B [I€pUOAaX U rpymnnax?
4.J1aliTe XapaKTEpUCTUKY aTOMOB 110 T1any: Ne 4
5. OnpenienuTh OTHOCHUTENBHYIO MOJEKYJsipHYyt0 Maccy BemiecTB: Cu20, KNO3,
Na2Si103, H3PO4. JlaTs Ha3BaHHE KaXXJOMY BEIIECTBY.
6.HammcaTp a5ekTpoHHBIE POpMYIBI 11 aTOMOB 3yieMeHTOB: 14, 37, 41.K kakum
AIIEKTPOHHBIM CEMEWCTBAM OHU OTHOCSITCS?
Bapuant Ne2
1.JlaliTe ompeneneHUe TMOHITUN: MOJb, OTHOCUTENbHAsE MOJEKYJsApHas Macca,
MOJISIpHBI 00beM. UeMy paBeH MOJIApHBIH 00beM JI000ro raza Mpu HOPMAJIBHBIX
YCIOBUSX?
2. Jlaiite dhopmyaupoBKy 3akoHa ABoranpo. Ompenenute, OAMHAKOBOE JU YHCIIO
MOJIEKYJI COJIEPIKUTCS B
a) 10 m a3ora u 10 nurpax merana? 0) 10 kr azota u 10 kr merana?
3.IlpuBenure  GOpMYITUPOBKY  3aKOHAa  COXpPAaHEHUS  MacChl  BEIIECTB.
[IpowmmocTpupyiite ero Ha IpuUMepe peakuuu B3aumojencTeus okcuaa meau (II) ¢
A30THOM KHCJIOTOM.
4.]JlailTe XapaKTEPUCTUKY aTOMOB IO I1aHy: Ne 6
5.0npenenutb OTHOCUTENBHYIO MOJEKYJsipHYyI0O Maccy BemecTB: Al12(S04)3,
H2S04, K28, Mg(OH)2. Jlath Ha3BaHHE Ka)JIOMY BEILIECTBY.
6.Hamucate snextponHsie Gopmynbl st atomoB dnmemenToB: 17,38,41. K kakum
AJIEKTPOHHBIM CEMENCTBAM OHU OTHOCSTCS?
Bapuant Ne3
1.Jlaifte ompenelieHHE MOHATUIN: XUMUUYECKUE PEaKIHUH, XUMUYECKUe (HOPMYIIbI,
XUMUYECKHe ypaBHeHUs. UTo Ha3bIBaeTCs MHACKCAMU B XUMUYECKUX Popmyrax?
2. Ilepeuyuncnute OCHOBHBIEC MOJOKEHHUSI AaTOMHO-MOJIEKYJIIPHON TEOPHH.
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3. Ilo xakomy TMpU3HAKY 3JEMEHTHI MOAPA3ACISIIOTCS Ha AJIEKTPOHHBIE ceMeicTBa?
Kakue snekTpoHHbIE ceMeNCTBa BaM U3BECTHBI. K KakMM 3JIEKTPOHHBIM CEMENCTBAM
OTHOCSITCS DJIEMEHTBI KaJblIi, HEOH, CKaHINU, Uepuii?

4.JlailTe XapaKTEPUCTUKY aTOMOB I10 I1any: Ne 14

5.0npenenuTth OTHOCUTEIIBHYI0O MOJEKYJsIpHYt0 Maccy BemectB: SO3, CaCO3,
H2S0O3, NH40H /[lats Ha3BaHUE Ka)XKAOMY BEILIECTBY.

6.Hanmucate s1ekTpoHHBIE (OpMYIBl AJisE aTOMOB 3yieMeHToB: 7,39,56. K kakum
AJIEKTPOHHBIM CEMENCTBAM OHU OTHOCSITCA?

Bapuant Ne4

1.JlaiiTe ompenesieHHe MOHSTUN: aTOM, AJIEKTPOHHOE 00JIaKo, TJIABHOE KBAaHTOBOE
yucio. YTo XxapakTepu3yeT I1aBHOE KBAaHTOBOE yucio? Kakue 3HaueHUs] IpUHUMAET
IJIaBHOE KBAHTOBOE YUCIIO?

2.Ilouemy B TJaBHBIX MOATPYIIAX CBEPXYy BHU3 METAUIMYHOCTH JJIEMEHTOB
YBEJIIUUMUBACTCS, A HEMETAUIMYHOCTh yMeHblIaeTca? YTo  XapakTtepusyer
AIEKTPOOTPULIATENBLHOCTH? Kak M3MEHSIeTCSl 3JIEKTPOOTPUIATEIBHOCTh B TJIaBHBIX
noarpynnax?

3. KakoB ¢usnueckuii CcMbICI TOPAIKOBOIO HOMEpPAa XUMHUYECKOTO JJeMeHTa?
CKOJBKO IPOTOHOB, HEUTPOHOB U AJIEKTPOHOB COACPKUT aTOM KeJe3a?

4.JlaitTe XapaKTEPUCTUKY aTOMOB 10 T1any: Ne 12

5.0npenenuthb OTHOCHUTEJIbHYIO MOJIEKYJIIPHYIO Maccy
semtects: PO3, Zn(OH)2, H2Si03, AICI3

JlaTp Ha3BaHHE Ka)XJAOMY BEIIECTBY.

6.HamucaTte a5exkTpoHHBIE (OpMYysBI 111 aTOMOB 3jeMeHToB: 4,16,33.. K kakum
AIEKTPOHHBIM CEMEWCTBAM OHU OTHOCSITCS?

Tema. CTpoeHue BemecTBa.

Bapuant Nel

1. Kakas cBA3b Ha3bIBaeTCsl KOBaJICHTHOM HemnossipHon? IlpuBenure cxembl
oOpa3oBaHHUs CBS3eM B MoOJIEKysnax OpomoBogopoaa u Opoma. Kak HaswIBaeTcs
MEXaHU3M 00pa30BaHMs CBS3H JIJISl ATUX CIy4yaeB?

2. JlaliTe onpeiesieHUE MOHIATHIO IJIMHA CBsA3U. Kak U3MeHseTCs JyIMHA CBS3U MEXIY
aToMaMHd B MOJIeKyJax (TOpPOBOJOpOAA, XJIOPOBOIOPOJA, OPOMOBOJIOPOJA,
nonoBogopona. OObscHHUTE, HCTONB3YS Tpadudeckue (oOpMynbl g  ITHUX
COEIMHEHUI U YYUTHIBAs UX MOJIOKEHUE B IEPUOIUUECKON CUCTEME.

3. Uro Takoe BajeHTHOCTh? UeM OOBICHSIETCS CYIECTBOBAHHUE JJIEMEHTOB C
MIOCTOSIHHOM BaJ€HTHOCTHIO? UTO SBNSAETCS MPUYMHOM MEPEMEHHON BaJEHTHOCTHU
MHOTHUX 3JIEMEHTOB?

4. Hammummte MexaHU3M 00pa3oBaHus CBs3HM B Moyiekynax: SiH4, Na2S

S.YKaxuTe TUNbI CBA3CH U ONPEAECIUTE CTEICHH OKHUCJIEHHS aTOMOB B MOJEKYJIaxX
cnenyromux coequuenwnii: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2SO3

Bapuant Ne2

1.Kakyto cBs3b Ha3bpiBaloT MOHHOW? [loueMy oHa sIBIsieTCS MpENeNIbHBIM CIIy4aeM
KoBaJIeHTHOM cBsi3u? [IpuBenute cxemy oOpa3oBaHus XJIOpUAa HATPHUSL.

2.JlaliTe ompeaeieHUE TMOHATHIO «XMMHUUYECKasi CBsA3b». KakoBbI /1Ba 00s3aTEIbHBIX
ycJoBHUSL 00pa3oBaHUsl KOBaJeHTHOM cBs3u. llokaxuTe Ha npumepe oOpa3oBaHUs
MOJIEKYJIbI BOJIOPOJIa U3 aTOMOB.
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3.JlaliTe ompenencHUE MOHITUIO CTENEHb OKUCICHUSA? Kakue 3J1eMEHTBI UMEIOT
MOCTOSIHHYIO CTENEHb OKHCIIEHUSI BO BCEX CJOXHBIX BemiectBax? YeMy paBHBI
BBICIIME U HU3LINE CTENIEHU OKUCIICHUS 3JIEMEHTOB?

4. Hannmure MexaHu3M 00pa3oBaHUs CBsA3M B MoJiekynax: K2S, N2

S.YKaxure TUIBI CBA3EU U OMNPEAECIUTE CTENICHU OKHUCIIEHHUS aTOMOB B MOJIEKYJax
cnenyromux coequnenuii: a) Cl12 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02
Bapuant Ne3

1.Kakas cBsi3b HazbIBaeTCsl MeTauinueckoii? KakoBbel ee 0coOO€HHOCTH?

2. Kakas cBsi3b Ha3bIBaeTCs TOHOPHO-akienTopHoil. [lokaxure cxemy oOpa3zoBaHus
JIOHOPHO-AKIIENTOPHOM CBSI3U HA MPUMEPE MOHA AMMOHHUSI.

3. Jlaiite ompeneneHue TOHATUIO CTEMEHb OKHUCIeHWs. Bcerma M 4uciaeHHO
COBIIA/IAIOT CTENIEHb OKUCIICHUS U BaJIEHTHOCT.

4. HanummuTe MexaHu3M 00pa3oBaHUs CBs3U B Mojiekynax: S2 ,H20

5.YKaxuTe TUMBI CBA3EH U ONPEAECIUTE CTEIIEHU OKUCICHHS aTOMOB B MOJEKYJIax
cienyronux coenunenunii: a) OF2 , H202 , MgSO4 6) H2S, Na3PO4 , LiOH
Bapuant Ne4

1.Kakyro cCBsI3b Ha3bIBAlOT HMOHHOW? Mexay aroMaMy KakuX OJJIEMEHTOB OHa
obpasyercs? Kakoii 3apsia umeror nonsl metaioB? Kak onn HazwsiBatoTcs? B kakue
MOHBI ITPEBPAIAOTCS ATOMbl HEMETAIIJIOB MPU MPUCOETUHEHUHU 3JIEKTPOHOB?

2. JlaiiTe ompeneneHHe MOHITHIO XUMUYECKas CBsi3b. Kakue TUIBI XUMHYECKOU
CBS3U BbI 3HaeTe?

3.Hanummute Mexanu3M o0pa3oBaHus CBs3U B Mojekynax: H2S, ClI2

5.YKaxuTe TUNBI CBSI3€W U ONPENEIUTE CTENEHU OKUCJIEHUS aTOMOB B MOJIEKYJIax
cnenyromux coequnenwnii: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Boga. PacTBopbl. DJIeKTPOJIUTHYECKAS TNUCCOIHALIMS.

Bapuant Nel

1.JlaiiTe ompeneneHne MOHATHIO pacTBOPHI. Kak KimacCuUIUpPyrOTCs pacTBOPHI IO
arperaTHoMy coctosiHnio? Kakue mpouecchl MpoTeKatoT IPU PAaCTBOPEHNUH BEILIECTB
B JKUJIKUX PACTBOPUTENAX?

2.JlaliTe ompenelieHUE TMOHSITHIO MacCOBOM JoJjie pacTBopeHHOro BemiecTtBa. Ilo
KakuM (GopMysiaM MOXHO pacCuyMTaTh MACCOBYIO JIOJIIO0 PACTBOPEHHOTO BEIIECTBA,
Maccy pactBopa?

3. Kakue BemiectBa OTHOCATCS K 3JEKTPOJIUTaM U He 3nekTponutam? [lpuegute
MIPUMEPBHI.

4. HanumuTre MOJIEKYJISIPHbIE M MOHHBIE YPaBHEHUS pPEaKUMi, MPOTEKAIOIIHNX IPHU
CIIMBAHUU PACTBOPOB:

a) XJIOpUJa HATPUs U HUTpaATa cepedpa;

0) COJISTHOM KHMCIIOTHI M KapOOHATa KaJIHS,

B) xuiopuaa xene3a (I1I) u ruapokcuaa HaTpusl.

5. Pemure 3anaun.

1.Kakast macca conu motpedyeTcs 1uist mpurotoBieHus 15%-Horo pacTBopa xjopuaa
Hatpus maccoit 120 r.

2.IIpurotoBneH 20%-HbI pacTBOp HUTpATa KaiblUsA. Beruuciaure Maccel BOAbI U
HUTpaTa Kanblus, coaepxamuecsa B 100 r takoro pactsopa.
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3. B Boae maccoit 200 r pactBopuiin 40 r conu. KakoBa maccoBasi 10715 COJIM B 3TOM
pacTBope.

Bapuant Ne2

1. [aiiTe ompeneneHrne MOHATHIO AMCHEpcHble cucTeMbl. Kak kmaccupuuupyrorcs
JUCTIEPCHBIE CUCTEMBI 110 Pa3Mepy YacTHIl JUCTIEpCHOM (a3bl?

2. Jlaitite ompenelieHHEe MOHSATHUIO MOHBL. Kakue MOHBI HA3bIBAIOTCS KAaTHOHAMH, a
kakue annonamu? [IpuBenute npuMepsl KATHOHOB U AaHUOHOB.

3.ChopmynupyiiTe =~ OCHOBHBIE  TMOJOXKEHHUS  TEOPUU  DIICEKTPOJUTUUECKOM
nucconmanuu. KTo ©W  Korma OpEeIOKWI — TEOPUIO  BJIEKTPOJIUTHYECKOU
JIUCCOLMAlN?

4 Hanucath ypaBHEHHE pEAKIUM MEXKAY THAPOKCHJOM Kallusl U COJSTHOU
KHUCIIOTBI; MEXKY XJIOPUIOM Oapus U Cyab(paToM HATPHUS; MEXKIY XJIOPUIOM HATPHS
U HUTPATOM cepedpa B MOJIEKYJIIPHOM U MOHHOM BHJIE (TIOJTHOM U COKPAIIEHHOM).
5.Pemre 3agaun.

1.B Boae maccoii 200 r pactBopuiu 25 r conu. KakoBa maccoBasi 10J1 COIU B 3TOM
pacTBope.

2.1IpurotoBneH 20%-HbIil pacTBOp XJOpUJa KalblHs. Berauciaure maccbl BOAbI U
XJIopUia Kanblus, coaepxaiuecs B 100 T Takoro pactsopa.

3.Jano 500 r 10%-Horo pactBopa cynbhara meau(ll).Berancnure Maccy 3Toit conu
B JITAHHOM PacTBOpE.

Bapuant Ne3

1.JlaiiTe ompenelieHUE TMOHATHIO CYCIIEH3UHM, AMYJIbCHH, KOJUIOMIHBIE DPACTBOPBI.
[TpuBecTu npuMeEpBHI.

2. JlaiiTe ompeaeseHUe MOHITHUIO ANEKTPOIUTHL. Kakue 37IeKTpOIUThl Ha3bIBAKOTCS
CWIbHBIMH, a Kakue ciadbivMu? [lpuBeante npumMepsi.

3.Uem 0OBsICHSETCS pa3iuyve B CBOMCTBAX MOHOB M aTOMOB OJHOTO U TOTO K€
anemeHTa’?

4. Hanumure MOJIEKYJSIPHbIE U MOHHBIE YPABHEHUS PEAKIUM, MPOTEKAIOMNX MPU
CIIMBAaHUU PACTBOPOB:

a) XJIOpUJa HaTpUs U HUTpaTa cepedpa;

0) COJISTHOM KHUCIIOTHI M KapOOHATa KaJlus,

B) xuiopuza xene3a (I1I) u ruapokcuaa HaTpusl.

5.Pemure 3anaun.

1.Onpenenure maccoByto nomto (B %) KClB pactBope, MOITy4eHHOM TMpHU
pactBopenuu KCl maccoit 20 r B Boge o6pemom 300 mit.

2.IIpurotoBneH 10%-Hblil pacTBOpP XJIOpUAA AIOMUHUS. BhluucaInTe Maccel BOIbI U
XJIOpHJIA AMFOMUHUSA, coaepxkamuecs B 200 r Takoro pactsopa.

3.Mmeetcs pactBop KapOoHaTa HaTpusi Maccoit 250 r, B kotopoMm conepxutcsa 50 r
KapOoHaTa HaTpus. BeranciuTe MacCoBYO JOJO COJIM B 3TOM PAacTBOPE.

Bapuaunt Ne4

1.JlaliTe ompeneneHne MOHITUIO MacCOBOM J0J€W pacTBOPEHHOro BemniecTBa. llo
KakuM (popMysiaM MOKHO pacCUMTaTh MAacCOBYIO JOJIIO PACTBOPEHHOI'O BEIIECTBa,
Maccy pacTBopa.

2. KakoBa r1naBHasg NOpUYMHA DJICKTPOJUTHYECKOW JUCCOIMAIIMA B BOJHBIX
pactBopax? UTo Ha3bIBAETCA CTENEHBIO Aucconuanuu? OT4ero oHa 3aBUCUT?
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3. [laiite ompeneneHWe TOHSATHIO pacTBOpPbl. YTO TaKoe HACBIILIEHHBIE H
HEHAChIILIEHHbIE PacTBOPHI? UTO moka3biBaeT KO3(P(HULHUEHT PaCTBOPUMOCTH ?

4. Hanumure MOJIEKYJSIpHbIE M MOHHBIE YPaBHEHUS pEaKLMil, NPOTEKAIOMUX HpPU
CJIIMBaHUM PAaCTBOPOB:

a) rupokcua kanus u Hurpata meau (I);

0) COJISTHOW KHUCIIOTHI U THAPOKCUIA Oapus;

B) cyJb(dara HaTpusl U HUTpaTa Oapus.

5. Pemure 3anaun

l.ITpurotoBnen 20%-Hblli pacTBOp XJOpHAA MarHus. Berauciaure maccel BOABI U
xJiopua Maruus, cogepxamuecs B 200 r Takoro pactBopa.

2.1meerca pactBop xyopuaa kanus maccord 250 r, B koropom coxaepxkurcs 50 r
xJlopuia Kanus. Beraucinure MaccoByro JJOJIIO COJIM B 3TOM PacTBOPE.

3.Umeercs 10%-HbII1 pacTBOp a30THOM KHUCJIOThL. BbIUKCINTE MAacCy KHUCIOTHI,
coaepxauerics B 100 T Takoro pacteopa.

Tema. Kinaccupukanus HeOpraHmdecKnx coeJMHEHUH U UX CBOMCTBA.

Bapuant Nel

1.laiite ompexaeneHue Kiaccy OKCHAOB. Kakue THIBI OKCHIOB BaM HW3BECTHBHI.
[TpuBeaute (GoOpMysbl OCHOBHBIX OKCHIOB, KHCIOTHBIX OKCHAOB, amM(pOTEPHBIX
OKCHJOB, Oe3pa3nuuHblx OKcuaoB. HaszoBure oxcuzabl. IlpuBenure mnpumepsl
peakiuii XapaKTepHbBIX /I OCHOBHBIX OKCHIOB, KUCJIIOTHBIX OKCHIOB.
2.Ilpuenennsie dhopmynsl BemectB: HNO3, CO2, KOH, P205, NaNO3, CaSO4,
MgO, FeCl3,
Cu(OH)2, SO2, HCIO4, BaO, Fe203, LIOH, H2SiO3, Ca(OH)2, K3PO4, NaOH, Sr
(OH)2 Pacnipenenute 1o Kiaccam: OKCHJIbI, OCHOBAaHUS, KUCIOTBI, COJIH.

3.Ilpu mnomomM TEPUOAUYECKOM CHUCTEMBI COCTaBbTE (OPMYIBI  OKCHIOB
CIEAYIOIIMNX 3JEMEHTOB: AIIOMUHHMS, YIJIEPOJA, CEpbl, MBIIIbIKA, LUHKA, JKeJIe3a
(IT). Ykaxkute ux xapakrep.

4 ]lns asnmementoB: Na, Al, Si — cocrtaBeTe GOpMYyNIBl BBICHIUX OKCHAOB U
TUAPOKCUAOB. Pacronokute ruIpoOKCUIbI IO YCUIIEHUIO KUCIIOTHBIX CBOMCTB.
5.Cpean mepedrciIeHHbIX OKCHUJIOB YKa)XUT€ OCHOBHbIE M KucioTHbele: CaO, SO2,

P205, CuO, FeO, Si0O2, Mn207, BaO, 3anoiauTe TaOIUITY:

OcHoBHbIe || Kucimorusie
OKCHIBI OKCH/IBI

6.0OcylIecTBUTE CIEAYIOIINE XUMUYECKHUE MPEBPALLICHHUS:

a) FeCI2 — Fe(OH)2 — FeSO4 — Fe — FeCl2;

0) P — P205 — H3PO4 — Na3P0O4 — Ca3(P0O4)2.

Bapuant Ne2

1./lafiTe ompenenenne Kiaccy OCHOBaHUN U aM(pOTEPHBIX THAPOKCUIOB. 3aIUIITUTE
dbopMynbl  OCHOBHBIX M aM(OTEPHBIX THUAPOKCHAOB. Kakue THIIBI OCHOBHBIX
TUAPOKCUAOB BaM U3BECTHHI. llpuBeauTe mpuMmepbl peakiuii XapakTEpPHBIX IS
OCHOBHBIX U aM(OTEPHBIX TUAPOKCHUIOB.

2.PacrnipenenuTe nmo KjiaccaM HEOPraHMYECKHX BEIECTB CIEAYIONIME COCIUHEHUS U
HazoBute ux: Zn(NO3)2, HgCI2, 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, Na2CO03,
H2SOA4.

3.Ilpyu noMomM MNEepUOAMYECKOM CHUCTEMBI COCTaBbTE (POPMYJbl THIPOKCUIOB
CIEIYIOIINX 3JIEMEHTOB: ATIIOMUHUS, YIJIEpOa, CEpbl, MBIIIbSIKA, LUHKA, XKeje3a
(IT). Ykaxkute ux xapakrep.

4. Ins snementoB: Mg, Al, S — cocrtaBbTe (QOpMYINbBI BBICHIUX OKCHAOB U
TUAPOKCUIOB. Pacnonoxxure ruApOKCHUIbI IO YCUIIEHUIO KUCIOTHBIX CBOMCTB.
5.Bbibepute U3 cnucka, 0JJTHOOCHOBHBIE, IBYXOCHOBHBIE U TPEXOCHOBHBIE KUCIIOTHI:

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

OAHOOCHOBHBIC | JABYXOCHOBHBIC ” TPCXOCHOBHBIC |

6.0OCylecTBUTE CIENYIOIINE XUMUYECKHUE MPEBPALLICHHUS:

a) Al - Al1203 — AICI3 — AI(OH)3 — Al203 — AI(NO3)3;

6) S — SO2 — SO3 — H2S04 — K2504 — BaSO4.

Bapuant Ne3

1.[lalite ompenenenue kiacca kucinoT. Kmaccudukauus kucinor. Homenknatypa
kucioT. [IpuBeauTe mpuMepsl peakiuid XapakTepHbIX sl KUciIoT. OcoOEHHOCTH
B3aMMOJICHCTBUSI KUCJIOT C METAJJIAMHU.

2. HazoBuTe cneaytoniyue COeJMHEHUsS M YKaXUTE K KAKOMY KJIACCY OHM OTHOCSTCS:
NO, Al203, Mn(OH)2 , Ca(H2P04)2, N203 , NH40H, H2S, K3P0O4, Pb(HSO3)2,
Ag20, Cr0O3, Bi(OH)3, HF, MgHPO4, Bi203 , Mn207

3.BeimummmTe U3 cnucka TObKo (OpMyIbl cojied U naite uM HazBaHus: MgCO3,
CaO, Mg(OH)2, FeSO4, KCI1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(P0O4)2,
Zn(OH)2, Zn (NO3)2, H2S03, Na2S03, K20, KBr, 3anonauB Tadiuiy:

®opmyia | HazBanue
COJIU: BEILECTBA:

4, 3anummate Gopmynsl coenmHeHuit: oxcun 3omora (1), okcum ,6poma (IID),
ruapokcua mapranna (II), kxpemueBas kuciora, HuTpaT ruapokcomenu (I1), dochar
KaJIbIUA, OKCUJ allfoMunus, ruapokcua meau (1),

5.Cpeny TEpeUYMCICHHBIX OCHOBAaHUW YyKa)XKUTE€ MIEJIOYH U HEPaCTBOPHMbIC
ocHoBanusi: NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

[l{esnoun: | HepactBoprmble
OCHOBAHMS:

6.Kakue n3 maHHbpIX BemiecTB OyayT B3auMOACHCTBOBATh MEX Iy coOoii? Hamummre
ypaBHEHUS PEaKIUi U HA30BUTE 00pa3yIoIuecs BEIIeCTBa:

a) OKCHJ KajblMs, COJigHas Kuciora, okcuna cepol (IV), rumpoxcua kambius,
TUAPOKCU HATPUS;

0) a30THAsI KHCIIOTa, OKCU Oapwsi, THIAPOKCU HATpwsi, okcup yriaepoxaa (IV), okcun
HaTpus.

Bapuaunt Ne4

1.Jlaifte ompeneneHue Kiaccy CoJied. YKaxuTe KIacCU(PUKAIUIO  COJeH.
Homenkiarypa coneil.

[IpuBenure npumepbl peakiuid IMOJYYEHHsS] PA3JIMYHBIX COJEHW W3 OCHOBAHUS H
KUCJIOTHI. C MOMONIBI0 KAKUX PEAKIIUA MOYKHO MOJIYYUTh
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a) KUCIIYIO COJb U3 CpeaHeil; 0) CPelIHIO COb U3 KHUCIOW; B) CPEIHIOI COJb W3
OCHOBHOW.

2.Pacnpenenute mo KjaccaM HEOPraHWYECKUX BEIIECTB CIEAYIOUIME COSTUHEHUS U
HA30BUTE UX:

MgCO3, CaO, FeSO4, KCI1, HF, A1(OH)3, Ba3(PO4)2, Zn (NO3)2, H2SO03,
Na2S03, K20,CI1207, HBr, BaO, Cu(OH)2,Ca(NO3)2,H3P0O4, Ba(OH)2.

3.Ilpu mnoMomM NEPUOJAMYECKON CHUCTEMBI COCTaBbTE€ (DOPMYIIBI THUIPOKCHUIOB
CICAYIOIMNX OJJIEMEHTOB: HATpus, MarHus, IuHKa, >keneza (II). VYkaxwute wux
XapaxkTep.

4. HazoBUTE CJIEYIONINE COCTMHEHUS U YKAKUTE K KAKOMY KJIaCCy OHM OTHOCSTCS:
S03, FeO, H2SIO3, Cu(OH)2, NH4NO3, Ag20, Cr0O3,P203, CuO,
Mn(OH)2 ,Bi203, Mn207 Fe(OH)2, K2CrO4 ,
NaH2P0O4,HgClI2,FeCI3,Ca(NO3)2.

5.3anumure GOpMyJsbl COCIUHEHHI: (PTOPOBOJOPOJHAS KHUCIIOTa (TUIABUKOBAs),
ruapokcu kodanbta (1I), monun kanbius, ruapocynbhu Oapusi, OKCUIl BaHAIUS
(V), okcup kpemuus (IV), ruapoxcun onosa (IV), azorucrast kucnoTa.

6.HanummTe ypaBHEHHS BO3MOKHBIX pPEaKIUi MEXAy BEIeCTBAaMU: OKCHJ KaJlus,
okcun dochopa (V), ruapokcun Oapusi, cepHas KHUCIOTa, WOAMA Kajausi, HUTpAT
ceunna(ll).

Tema. Xumnuyeckue peakumnu.

Bapuant Nel

1./laliTe ompeneneHuEe TMOHSATHIO CKOPOCTh peaknuu. YeMmy paBHAa CKOPOCTb
peakuuu? OT Kakux GaKkTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peakinu?

2.Ilo xakuM TpU3HAKAM MOXKHO KJIACCH(PUIMPOBATh XUMHUUeckue peakuuu? Kakue
pEaKIUU ABIAIOTCS PEAKIUIMU COSAMHEHMS, 3aMeIlleHUs, 0OMEHa, pPa3IoKeHUs?

3. Haiite onpenenenue mnouaturo OBP. Uem oO0ycliOBIE€HO W3MEHEHHUE CTENEHEH
OKHUCJICHHSI B XOJI¢ OKHCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuii? Kak Ha3biBaeTcs
IPOIIECC OT/IaYH DJIEKTPOHOB; MIPOIECC MPUCOECTUHEHUS YJIEKTPOHOB.

4.PacctaBbTe KOA(DPHUIIUCHTBI, ONIPEACITUTE THIT PEAKIINH:

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— CO2 +Cr HNO3 + CaO— Ca(NO3)2+H20

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

5.CocTaBbT€ ypaBHEHHUS XUMHUYECKUX PpEAKUUNA, OMNHCAaHUA KOTOPBIX BaM
npeaioxkensl. Onpenenure, K KaKUM TUMAM XUMUYECKUX PEAKIUN MPUHAIJICHKUT
KaXX/1asi XUMUYECKasl peaKius.

a) Ilpu B3auMonelcTBUM OKCUJA KalblUsl (HeraméHol H3BECTH) C BOJOH
BBIJIEJISIETCA TEIUIO U 00pa3yeTcsl TUAPOKCHU Kalblus (ralieHas U3BeCTh).

06) Ilpm mpokanmuBaHmu KapOOHATa Kajblus (M3BECTHSAKA) O0Opasyercs OKCHJY
KaJIBLIUSL U OKCUJT YTIIepOoAa.

B) Ilpu cMemBaHUU PacTBOPOB TMIAPOKCUIA KATUS U CEPHOM KHUCIOTHI MPOTEKAET
peaKIuii HEUTPATU3AIIUH.

r) Paznoxenue HuTpaTa HaTpus ¢ 00pa30BaHUE HUTPUTA HATPUS U KUCIOPOA.
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6.ITon6Gepute KOADPUIMEHTH B ypaBHEHUSIX OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkIuii METOA0M DJIEKTPOHHOTO OajlaHca, YKaKUTE OKUCIUTEIb U BOCCTAHOBUTEb.
Fe203+ CO—FeO + CO2;

H2S04 + Mg—Mg SO4 + H2;

Si02 + C—CO + Si;

C + HNO3— CO2+ NO + H20

Bapuant Ne2

1.JlaiiTe ompenesieHHe MOHSATUIO XUMUUYECKOE PaBHOBECHE, KOHCTaHTa PaBHOBECHSI.
Or d4ero 3aBUCUT M OT YEro HE 3aBUCUT KOHCTaHTa paBHOBecus? Kak
dopmynupyetcs npunnun Jle [arense?

2.Kakue peakiuu Ha3bIBalOTCA oOOpaTUMbIMM U HeoOpaTumbiMu? I[lpuBegure
IPUMEDPBI.

3.Ha xakume tumnbel pasupensiorcs Bce OBP? ITlpuBenutre ¢opmynbl U Ha3BaHUS
BOKHEUIIINX BEIIECTB-OKUCIUTENEH; BAXKHEUIIIUX BEIIECTB ~-BOCCTAHOBUTEIICH.

4. PaccraBbTe KOO (PUIIUEHTHI, OTIPEICIUTE TUIT PEAKIIUN:

P +S —P2S3 CuO +Al — AI203 +Cu

HNO3 + CaCO3— Ca (NO3)2+H20 +C0O21 KCIO3 — KCI+ 027

KOH+ H3P0O4 — 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.CocTaBbT€ ypaBHEHHS XUMHUUYECKUX PpEAKLIUN, OMNHCAaHUSA KOTOPBIX BaM
npemioxkeHbl. Onpenenure, K KaKUM TUIIAM XUMUYECKUX PEAKUMN MPUHAIJICKHUT
Ka)KJ1asi XUMHYECKasl peaKusl.

a) [lepexuch BojOpOJia MOCTENEHHO pasnaraercsi. Ecaum B mpoOupKy ¢ MepeKuchio
BOJIOpoJia HachimaTh okcupa Mapranuna(lV), To peakums nporexaer ¢ OOJBIION
CKOpOCThIO. [IpoayKThI pa3ioKeHus - BOAA U KUCIOPOI.

0) 'opeHue xanplus B Ta3000pa3HOM XJIOpE.

B) Ecnu »kene3Hwlii rBO3/Ib OMYCTUTHh B PacTBOp cyibdara Meau, TO Ha TBO3JC
HNOSIBUTCSI KOPUYHEBBIN HAJET.

r) Oxucnenue okcuzaa cepsl (IV) kucnopoaom.

6.ITonGepute KO3 PUIMEHTH B ypaBHEHHUSIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MeTOI0M AJIEKTPOHHOTO OanaHca, YKaXKUTE OKUCITUTENh U BOCCTAHOBUTEIT.
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.Jla¥iTe onpeneneHre MOHATUIO XUMUYECKOE paBHOBecHe. Kak BimseT temmeparypa
Ha COCTOSIHHE XUMHUUYECKOro paBHOBecusi? [IpuBeaure npumepsl.

2. JlaiiTe omnpeneneHue MOHATHIO XUMHYECKHE peakuuu. 1lo kakuM mnpusHakam
MOXHO KJIacCU(PUIMPOBATh XUMUUECKUE PEAKITUU ?

3.Kak Ha3bIBaeTCA METOJ, KOTOPBIA MCIIOJB3YETCS IS COCTaBICHUS YpPABHECHUU
OBP? Ero npumenenne B OBP.

4. PaccraBbTe KO PUIUEHTDI, ONPEICIUTE TUIl PEAKIUH:

K20 + H20 — KOH Li + N2 — Li3N
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AgNO3 — Ag +O21+NO21 KOH +CuS04 — K2S04+ Cu(OH)2|

Mg+ HCI — MgCI2 + H2 K20 + P205 — K3PO4

AgNO3 — Ag +O21+NO21 NaOH +FeSO4 — K2S04+ Fe(OH)2 |

Zn + HCl — ZnC12 + H21 Fe(OH)3 — Fe203 + H20

5. CocrtaBbTe ypaBHEHHS XUMHYECKHX pPEaKIMM, OMUCAHUS KOTOPHIX BaM
npeioxkensl. Onpenenure, K KaKUM TUMAM XUMUYECKUX PEaKIUN MPUHAJICHKUT
Ka)K/1asi XUMUYECKasi peaKIus.

a) B3aumopeiicTBre IMHKA C COJISTHOM KUCJIOTOM.

0) Ilpu npokanuBaHuu kKapOoHaTa KaublMs (M3BECTHSKA) OOpa3yercs OKCHUL
KaJbIUs U OKCHUJ yTIIepoa.

B) Okucnenue oxcuna cepol (IV) kuciopomom.

r) [Ipu cMmemnBaHUM pacTBOPOB TMAPOKCHIA KaJUsl U CEPHOM KHUCIOTHI MPOTEKAET
peaKLUi HEUTPpaIU3aLIUH.

6.IlonOepute K03PPUIMEHTH B YypaBHEHUSAX OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii MeTOA0M 3JIEKTPOHHOIO OanaHca, YKaKUTe OKUCIUTENb U BOCCTAHOBUTENb.
Al+ CuCl2—AICI3 + Cu

Ca+ 02—CaO

Si + HNO3 + HF—SiF4 + NO + H20

S02 + CI2 + H20— H2S04 +HCI

Bapuant Ne4

1./laliTe ompeneneHue MOHATUIO CKOPOCTH peakiui. Chopmynupyiite MnpaBuio
Bant-I'odda. Uemy paBHa KOHCTaHTa CKOPOCTH?

2. JlaiiTe ompenelieHHE TMOHATHIO XHMHUYeCcKoe paBHOBecue. Kakue BHemHHE
(akTOpHI BIAUSIOT HAa CMEIIEHNE XUMHUECKOTo paBHOBecus? [IpuBeante npumepsl.
3. JlaiiTe ompenesnieHne MOHATHIO XUMHUUYECKUEe peakuuu. Kakue peakuuu sBISIOTCS
peakusIMH COSTMHEHUS, 3aMEIICHHsI, 0OMEHa, pPa3I0KEeHHS ?

4.PaccraBbTe KOA(DPUIIUCHTBI, ONIPEACITUTE THUIT PEAKIINH:

NO2 + H20+02 — HNO3 Al203+ SO3 — Al2(S0O4)3

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

Zn0O + HCI — ZnCI2 + H20 SO2 +02 — SO3

P+ S — P2S3 Cr(OH)3 — Cr203 + H20

Ba(OH)2 +H3PO4 — Ba3(P0O4)2+ H20 Zn + HC1 — ZnCI2 + H21

5.CocTaBbT€ ypaBHEHUS XMMHUYECKUX PpEAKUUNA, OMNHCAaHUA KOTOPBIX BaM
npeaioxkensl. Onpenenure, K KaKUM TUMAM XUMUYECKUX PEAKIUN MPUHAIJICHKUT
KaXX/1asi XUMUYECKasl peaKIus.

a) ['openue kanpius B ra3000pa3HOM XJIOpE.

0)Ecnm xene3Hwlii TBO3Ab OMYCTHUTh B PAacTBOp CyibdaTa MeIu, TO Ha TBO3JE
MOSIBUTCSI KOPUYHEBBIN HAJET.

B) Oxkucnenue okcuaa cepsl (IV) kucmopogom.

r) B3aumoneiicTBre IMHKA € CONSTHON KUCIIOTOM.

6.ITonbepute K0dPGUIMEHTH B YpaBHEHUSAX OKHCIUTEIHLHO-BOCCTAHOBHTEIBHBIX
peaKkIuii METOJ0M JIEKTPOHHOTO OalaHca, YKaKUTE OKUCIUTENb 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

OO0was HeopraHu4YecKass XuMHus.

Bapuant Nel

Yacrte 1. BoiOepure npaBH/IbHBINA OTBET.

Al. Yucino aToMOB BCEX XMMHMUYECKHX DJIEMEHTOB B MOJEKYJIE CEPHOM KHCIOTHI
paBHO:

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

A2. YUucio npoTOHOB, HEUTPOHOB U JEKTPOHOB B arome ¢ropa 199F:

1) p+-9;n0-10;€—-19; 2) p+—-10; n0-9; & - 10;
3)p+-9;n0-10;6-9;4)p+-9;n0-9;¢-19

A3. I'pynina popmys BEIECTB ¢ KOBAJEHTHBIM TUIIOM CBS3U:

1) H2S, P4, CO2; 2) H2, Na, CuO; 3) HCI, NaCl, H20; 4) Ca0O, SO2, H2

A4. BemectBo, MNpu pPacTBOPEHUU KOTOPOrO B BOJIE 3JIEKTPOJIUTHUYECKOM
JUCCOLIMAIIMM TTPAKTUYECKHU HE TPOUCXOAMT:

1) rugpokcun HaTpust; 2) cynabdat kanus; 3) xJopuj cepedpa;

4) HUTpAT AIIFOMUHUS.

AS. Banentnocts ocdopa B coequnenun P203:

15 215 3)I; 4)V

A6.C pacTBOpOM TUJIPOKCHUJA HATPUS PEArUPYIOT:

1) cynsdar meau (I1); 2) okcua meau (I1); 3) rugpokcu Kanus;

4) a30THas KUcCa0Ta; 5) Maruumii; 6) okcun yraepoaa (IV)

A7.BemectBa, hopmyibl koTopsix Fe203 u FeCl2 saBisitoTcst COOTBETCTBEHHO:
1) OCHOBHBIM OKCHUJIOM ¥ OCHOBaHUEM;

2) aMmQOTEepHBIM OKCHJIOM U KUCIOTOM;

3) amdOoTEepHBIM OKCUIOM U COJIBIO;

4) kuciaoToi 1 aMmGOTEPHBIM THIPOKCHJIOM.

Yacrtb 2. 3agaHus Ha YCTAHOBJIEHHE COOTBETCTBHSL.

B1.Bepubl B0’ cienytomue || 1) BEpHO TOJIBKO a;

BBICKA3bIBAHMSI ]

a) Oxcun dochopa (V) - xucnotHsiit || 2) BEPHBI oba

OKCHJI. CYXICHHUS;

6) ConsiHas KMCIOTAa - OJHOOCHOBHAS | 3) BEPHO TOIBKO 6; |

KHCJIOTA. 4) oba cyXacHHS HE
BEPHBI

B2.BepHbl 11 cyxaeHuss 0 MeTajiax u || 1) BEpHO TOJIBKO a;
VX COCMHECHUSX:

a) Bce Mmeramibl B3auMMOACHCTBYIOT C | 2) BEpHO TOJBKO O;
pacTBOpaMu KUCIIOT C BBIJEJICHUEM ras3a

BOJIOPOJA.
0) Bonopoanbie coenuHeHus: MeTalioB || 3) BEPHBI o0a
HA3BIBAIOTCS THIPUIAMH. CYXICHUS,;

4) HEBEPHBI 00a
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CYXKJICHUSA

B3. ®opmyna || Knacec coenunenus:
BEIIIECTBA:
| a) H3PO4 ; || 1) counp; |
16)SO3 ; | 2) ocHoBHBIIT OKcH; |
| B) Cu(OH)2 ; | 3) HepacTBopumoe ocHoBaHue; |
r) CaCl2; | 4) KUCIIOTHBIN OKCHJI, |
5) KkucnoTa;
6) pacTBOpUMOE OCHOBaHHE.

B4. Ucxonneie || [IpoaykTel peakuu:
BEIIIECTBA:
a) NH3 u HCI; 1) Cu(NO3)2 u H2 ;
6) Cuu HNO3 ; 2) NO;
|B)N2u 02 ; | 3) NH4CI; |
4) N205 ;

| | 5) Cu(NO3)2, H20, NO2 |
Yacrp 3. 3anumnTe HOMEP 3aJaHUS U MOJHOE pellleHue.
Cl1.aiite xapakTtepuctuky (ochopa MO €ro MNOJOKEHUIO B MEPUOAUUECKON
Tabauie XuMuueckux snemenToB .M. Menneneena.
C2. CocTaBbpTe ypaBHEHUS] XUMUYECKUX PEAKIIUI COTJIACHO CXEME:
Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.
Ha3oBuTte Bce cllokKHbIE BELIECTBA, YKAKUTE TUI PEAKIUU.
C3..Hammmcats MeTOom dJeKTpoHHOro OanaHca (ONPEAENIUTh OKUCIUTENb U
Boccranosurens): HCl + CrO3 —CI2 + CrCI3 + H20.
C4. Pemnth 3a1aun.
1. Kakas macca rugpokcuia HaTpusi HoTpedyeTcs sl IpeBpaleHus CyibQaTa MeIu
(IT) maccoii 16 r B rugpokcun menu (I1)?
2. Nwmeercs 30%-HbI1 pacTBOpP a30THOW KHCIJIOTHI. BBIYMCINTE MacCy KHCIOTHI,
coaepxaierics B 200 T Takoro pacteopa.
3.1Ipu coequnennu 18 r aqtOMUHUS C KUCIOPOAOM Bbiaesercs 547 kK TErIoTHI.
CocrtaBbTe TEPMOXUMUYECKOE YPABHEHHE 3TOW PEAKIIUU.
Bapuant Ne2
Yactp 1. BoiOepute npaBUIbHBIN OTBET.
Al. Ynucno aTOMOB BCEX XUMUYECKHUX JIEMEHTOB B MOJieKyie (HochHOopHON KUCTOTHI
PaBHO:
1)3;2)6;3)10;4)8
A2. Yucio mpoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aToMe xitopa 3517Cl
1) p+-18;n0-18;&-18; 2) p+ - 17, n0 - 17; & — 17;
3)p+—-17,n0—-18;&—18;4) p+-17;n0—18; & — 17
A3.I'pynna ¢opMys BEUIECTB C HOHHBIM TUIIOM XUMHYECKOMN CBSI3U:
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1) Na2s, KCI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, 02, AICI3
A4.BeuiectBo, KOTOPOE B BOJJHOM PAacTBOPE MOJHOCTBIO TUCCOLUUUPYET:

1) okcun Meau; 2) HuTpat Kanus; 3) cyabdar 6apus; 4) ruapokcun xenesa (I11)
AS. BaneHTHOCTB cepbl B coequHeHnnn H2S:

HI;2)H53)10;4)V

A6.B peakiuio ¢ pacCTBOPOM COJITHOM KUCIIOTHI BCTYNAIOT:

1) pTyTh; 2) rUAPOKCHU MAarHUs; 3) OKCHUJT HATPHUS;

4) xapOoHat HaTpusi; 5) xjopun 6apust; 6) okcun cepsl (V)

A7.BemiectBa, popmynsl KoTopbix SO3 u FeSO4 saBas10TCS COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(pOTEPHBIM OKCUAOM U KUCIIOTOH ;

3) KHCJIIOTHBIM OKCHJIOM U COJIbIO; 4) KUCJIIOTON U COJIBIO

Yacrb 2. 3a1aHu HA YCTAHOBJIEHHE COOTBETCTBHS.

Bl1. Bephsbl o cieayrotiue || 1) BepHO TOJBKO a;
BBICKA3bIBaHHS ?
a) CepHasl KUCIIOTa — IBYXOCHOBHasI. 2) BepHBI 00a;
0) Okcup Kanusi — OCHOBHBIM OKCH]I. 3) BEpHO TOJIBKO 0;
4) ob0a cCyXaeHUS HE
BEPHBI.

B2. BepHbl 11 cyxaeHust 0 coequHeHusX || 1) BEpHO TOJBKO a;
a3oTa:

a) BopaHplii pacTBOp amMmuaka HUMeEET | 2) BEPHO TOIBKO O;
BOJIHYIO Cpeny.
6) HutpaTsl TepMuyecku HEYCTOMUMBHI U || 3) BepHBI 00a CYKICHUS
pasnararoTcs C BbIICIICHUEM KHCIOPOa.

4) HEBEPHBI oba
CYXICHUS
B3. ®opmyna || Kitace coenqunenus:
BELIECTBA!
| a) LiOH; | 1) coms; |
| 6) SO2; | 2) ocHOBHBIIT OKCHT; |
B) HNO3; 3) HEpPaCTBOPUMOE
OCHOBaHHE,
r) CaCO3 | 4) KHCITOTHBIH OKCHIL ; |
5) KucnoTa;
6) pacTBOpUMOE
OCHOBaHUE
B4. Bemectsa: [TponyxTsl
TOPEHHUS
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| a) H2S; | 1) SO2 u H20 ; |

| 6)Na; | 2) co2; |
B) CO ; | 3) Na20 ; |
4) Na202;
5) SO3, H20

Yacrb3. 3anummTe HOMeEp 3aJaHUS U MOJHOE PelIeHue.

Cl./JaifTe XapakTEpUCTUKY AIIOMHHUA MO €ro IMOJIOKEHUIO B MEPUOIAYECKOU
tabnmie xumuaeckux 3neMenToB .M. Mennaeneena.

C2.CocTaBpTe ypaBHEHUS] XUMUYECKUX PEAKIUI COTJIACHO CXEME:

Na — NaOH — Cu(OH)2 — CuO — Cu.

HazoBuTte Bce clioxKHBIE BEECTBA, YKAKUTE TUIT PEaKITUH.

C3.Hanucate MeTOA DJJIGKTPOHHOro OamaHca (ONpenenuTh OKUCIUTENb |
BoccranoBuTtenp): HCI + MnO2 —MnCI12 + CI2 + H20

C4.Pemmute 3aga4u.

1.CkonbkO TpaMMOB THJIPOKCHJIA Kajusl MOTpedyercst ayisi B3aumopaeictsus ¢ 70r
CEpHOM KUCIIOTHI?

2.Nmeetcs pactBop xiopuaa Hatpusa maccor 250 r, B kotopom conepxkutcs 50 r
XJIOpHJla HaTpusl. BeiuncauTe MacCoByIO 0O COJIM B 3TOM PacTBOPE.

3.Ilyrem cxxuranus cepsl momyudeHo 32 r okcuna cepol (IV), mpudyem BbIIeIUIACH
TerioTa, cooTBercTBytomas 146,3 k/[>x. CoctaBbTe TEPMOXUMHUUECKOE YpaBHEHUE
ATOU pEaKIUH.

Tema. OcCHOBHbIC TOHATHSI OPraHUMYEeCKO XHUMHH M TeOPUHA CTPOEHHS
OpPraHM4YeCKMX COeIMHECHHH.

Bapuant Nel

1.Yto nzyyaeT oprannueckasi Xumusi? 3anuiuTe KIacCuUKaIio yrieBoa0pOoI0B.
2.Kakoii 3aK0H JIE)KUT B OCHOBE opranudeckoit xumun? [lepeuncinre ero OCHOBHBIE
MOJIOYKEHUS.

3. [lepeuncnure 0COOEHHOCTH CTPOCHUS U CBOMCTB OPraHUYECKUX BEIIECTB.
4.CoctaBuTh CTpyKTypHBIe hopmynbl coenqunenuii: C2H6, C4H10.

5.CoctaBpTe TpU CTPYKTYpHBIE (OPMYIIBI TOMOJIOTOB BEIIECTBA, CTPYKTYypHas
dbopMyIa KOTOPOTro:

CH; — ‘C|3H — CH;s

CHs
6.13oMepamu SBISIOTCS BEMIECTBA, (OPMYIIBI KOTOPBIX:

1) CH3—CH—CH—CH; u CHg—-—CHg—CH—?H—CH;;

CH; CH, CH; CHy
2) CH3—CH;—CH; —CH;—CH;—CH; n (1:1{3_(:112_-(':}13
CHa CHj

3) CHs—(‘III—(‘lJH—CHg # CHz— CH=CH—CHj
CH; CH;

4) CHa—(ﬁH—?H—CHs H CH’:—CHE—(FH—CHZ—CHa
CH; CHjy CHs
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Bapuant Ne2

1. CdopmyaupyidTe OCHOBHBIE IOJIOKEHUS TEOPUH XUMUYECKOTO CTPOCHHUS
Oprann4eckux coeauHennii A.M.bytneposa.

2. Kakue BuIbl HOMEHKIATyphl OpPraHUYECKUX COEIUHEHUM HCHOJB3YIOT B
HacTosee Bpems?

3. Kakue BuzbI OpMyI1 UCTIONB3YIOT B OPraHUYECKON XUMUH?

4.CoctaBuTh CTpyKTypHbI€ (hopmynsl coenqunenuii: C3HS, C4H10.

5.CoctaBbTe TpU CTPYKTYpHbIE (OPMYJIBI H30MEpPOB yrieBojaopoaa, Gopmyna
koToporo C6H14.

6.B nepeune ¢popmyn BeiecTs

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

romogioramu siBnsitotcst: 1)ABB; 2)ABE; 3)AB/; 4) bB/I

Tema. YriieBogopoabl 4 UX NPUPOAHbIC HCTOYHUKH.

Bapuant Nel

1./laliTe XapakTepUCTUKY TOMOJIOTHYECKOTO pPs/ia aJIKaHOB M aJIKaJHEHOB COTJIACHO
TUTaHYy:

a)oOmas ¢popmyJsa BelleCTBa;

0)ponoBoii cydduxkc;

B) BUJIbl U30MEPUH;

I') HOMEHKJIaTypa;

1) XapaKTEPHbIC PEAKIINH.

2. HasBatsb BemectBa o Homenkinatype MIOITAK:
o ! 8

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

g
CH,— CH2—<I: —cI:H—CH3

CH, CH,
N

(I.‘.H —(I:H - (I:H
CH, CH, CH,
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3.Pemnre 3a1aun Ha HAX0XKJIEHUE MOJEKYJISIPHON (POPMYIIBI.

1.MaccoBas nons yriaepoaa B yriieBogopoze coctabisieT 85,7%. [lmoTHocTs mapoB
yIJIeBOAOpoaa 1o Bo3Aayxy paBHa 1,931. Omnpenenute MONEKYISPHYIO H
CTPYKTYpHYIO (hopmyury.

2.¥YrneBogopon conepxkut 16,28% Bogopona. ILTOTHOCTH 3TOro BeHIECTBA MPHU
HOpMaJIbHBIX ycioBusax 3,839 r/n. Halinure MonekymsipHyro ¢opMyay 3TOro
yriaeBoaopoja. Hamucate cTpyKTypHYIO GOpMyIy.

3. YraneBogopon conepxkut 82,76% yraepona. Macca 1 11 atoro yriesoaopoaa (H.y.)
coctaBusier  2.589 T. Haiinure MOJIEKYJISIPHY IO dopMyny  3TOrO
yriaeBojaopoja. Hamucate cTpyKTypHYIO hopMyIy.

4.Ha3zoBuTe NpenuMyuiecTBa NpUpOAHOro ra3a nepes ApyruMu BUAaMH TOTUIUBA.
Bapuant Ne2

1./laliTe XapakTepUCTUKY TOMOJOTHYECKOTO psija aJKEHOB M AJIKHHOB COTIJIacHO
IUIaHYy:

a) obmas gopmMyra BelIeCTBa;

0) ponoBoii cyddukc;

B) BUIbI U30MEPUH;

I') HOMEHKJIATypa;

1) XapaKTEPHbIE PEAKIUH.

2. HazBats BemectBa no HomeHknatype MIOITAK:

cl:H3 c1|-|3
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,.

| 1 |
CH, CH, CH, CH,

3.Pemure 3a1aun Ha HAXO0XKJICHUE MOJICKYIISIPHON (hOPMYITBI.

1.OTHOCHUTENBHAS TIJIOTHOCTH MMAPOB aJKHHA MO KUCIOpoAy paBHa 2,125. BeiBegute
MOJIEKYJISIpHYTO (hopMyny ankuHa. Hammcats cTpykTypHYIO hopmyiy.
2.0THOCUTENbHASA IUIOTHOCTh MapoB YrIEBOJAOPOJa IO Boaopoay paBHa 49.
MaccoBas gonsa yriepoaa B HeM paBHa 85,71%, maccoBasi 10jsi BOJOpOJa paBHA
14,29%. BeiBenmute  MoJeKymspHyto — dopMmyiny — ymieBomopona.  Hamwmcats
CIPYKTYpHYIO opmyiy.

3.0THOCHTENBHAA IUIOTHOCTH IApOB YTJIEBOAOPOJA MO BOJOPOAY paBHA S3.
MaccoBas nons yriaepoga B HeM paBHa 87,27%. BeiBegure MOJEKYISIPHYIO
dbopmyny yriaeBogopoaa. Hamucars cTpyKTypHYIO GopmMydy.

4. Yxaxure 001aCTH TPUMEHEHHS METaHa.
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Tema. Kucsiopoacoaepskamme opranudeckue coeJMHEHUsI.

Bapuant Nel

1. Onumure XuMUyeckue cBoiicTBa (heHona. Jlokakure, 4TO KUCIOTHBIE CBOMCTBA
(peHoJIa BEIPAKEHBI CUIIBHEE, UEM Y BOJIbI M CIIUPTOB.

2. Hamumure CTPYKTYpHYIO M SMIOUpPHYECKYIO (OpMYJIbl BEIIEeCTBAa, Ha3BaHUE
KOTOpOTro S-metui-4-rekcen-1-unon-3. CpaBHHTE 4YHCIO aTOMOB BOJOpoAa B
MOJIEKYJIE 3TOr0 CIHMpTa C YUCIOM aTOMOB BOJOPOAA B MOJIEKYJIE alIKaHA C TaKUM
K€ YUCIIOM aTOMOB yriiepoga. Uem oObsICHAETCS 3TO pasinyue?

3.CocTtaBbTe CTPYKTYpHbIE (OPMYIIbI [0 HA3BAHUSIM CIIUPTOB:

a) TeKCaHOII-3; 0) 2-METHIITICHTAHOJ-2; B) H-OKTaHOI; T) 1-peHunmnpomnanon-1;

1) 1-IUKIOreKCHUIATaHOI.

4. HasBatb BemectBa 1o Homenkinarype MIOITAK:

0
CH,—CH,—¢cZ
H
o o) o
CH,—CH,—CH—CH—CZ CH,—CH—CH—CZ cH, —cZ
o H I 1 Du H
CH, C,H, CH, CH,

5. Pemnre 3amauy.

IIpu oxuciaenuu 17,2 T anpaeryaa aMMUadHbBIM PAcTBOPOM OKCHAa cepedpa
BbIIEIMIOCH 43,2 1 MeTaina. OnpenenuTe MOJIEKYIISIpHYIO (POpMYIly albIeruja.
CocTaBUTh CTPYKTYpHbIE (DOPMYJIbI M30MEPHBIX albJErMIOB M Ha3BaTh HUX IIO
MEXIYHAapOJHON HOMEHKIATYpE.

Bapuant Ne2
1.OnummmTe XMMUYECKHEe CBOMCTBA alibieTH10B. CTIOCOOBI TTOJIYYeHUS allbJIeTHIIOB.
2. CKOJIBKO CIHUPTOB UMEIOT MoJekyisipHyo dopmyny CS5H120? CocraBbre
CTPYKTYpHBIE (DOPMYIIBI ATUX BEIIECTB M HA30BHUTE MX. TOJBKO JU CIUPTAM MOXKET
COOTBETCTBOBATh 3Ta (hopMyna? CocTaBbTe CTPYKTYpHBIE (hOPMYJIBI ABYX BEIIIECTB,
umeroux popmyiny C5H120 u He OTHOCSIIMXCS K CIUPTaM.
3.CocTaBbTe CTPYKTYpHBIE (DOPMYIIBI:
a) 2,3 — TUMETUITICHTAHONI — 3; B) 2-METHI-3-3THITEKCAaHOT — 1;
0) 2 — metunrenTanol — 3; ) 2-xmopnporadon — 1
4.HazBats BemecTBa no HomeHkinatype MIOITAK:
CH,
|
CH;—C—CH,—COH CH,—CH,—CH—CH—COH
| I 1
CH, CH; CH,
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o
CH;—CH,—cZ
H

_o
CH, —CH,—CH—CH—C__
| I
CH, C,H,

5.Pemnre 3amauy.

Kakoit 00néM Bomopona (H.y.) BBIAEIUTCS TpPU B3auUMOJEUCTBUU 37 T CMecHu
n3oMepHbIXx cnuptoB coctaBa C4HY9OH c¢ u30bITKOM METanandyeckoro KaiabIlus?
CocTaBuTh CTPYKTypHbIE (DOPMYJIBI BCEX M30MEPOB JAAHHOTO CIOUpPTAa U HAa3BaTh MX
10 MEXIYHAPOJHONH HOMEHKIIATYpE.

2.3. Tunosbie BOoNpochl K A pepeHINpPOBAHHOMY 3a4eTy
1. Xumus B COBpEMEHHOM CUCTEME HayK.
2. OCHOBHBIE TIOHATHS U 3aKOHBI XUMHUH.
3. CoBpeMeHHBIC MPENICTABICHUS 00 AJICKTPOHHOM CTPOCHUU aTOMOB 3JIEMEHTOB.
KBanroseie yucna. [Ipuanun [aymnu.
4. 3aKOHOMEpPHOCTH pACHpPEACICHUS JJIEKTPOHOB IO YPOBHSIM U TOAYPOBHSIM,
AIEKTPOHHBIE (OPMYJIIBI U CXeMBI 3JIeMeHTOB. [IpaBuno XyHna.
5. JluHamMuKa W3MEHEHHs] aTOMHBIX PaJUyCOB C POCTOM MOPSJIKOBOrO HOMeEpa
aJieMeHTa B nepuoanueckout cucreme [.M.Menneneena.
6. 3aKOHOMEPHOCTH TPOSABIECHUS aTOMaMU BAJIEHTHOCTH W CTENEHU OKHCIICHHS B
3aBUCHUMOCTHU OT IOJIOKEHHUSI DJIIEMEHTOB B IEPUOJUYECKON CUCTEME.
7. 3aKOHOMEPHOCTH  HM3MEHEHUS  JJEKTPOOTPULIATEIBHOCTH  DJIEMEHTOB
NEPUOINYECKON CUCTEMBI U TIPOSIBJIEHUS UMY METAJIUIMYHOCTH U HEMETAJUTUYHOCTH.
8. YcmoBus oOpa3oBaHHS KOBAJICHTHOM CBsI3U. XapaKTEPUCTUKA €€ CBOWCTB —
HACBIIIEHHOCTH, KPATHOCTH, MOJISIPHOCTH, HAIIPABIEHHOCTH.
9. KoopanuHanroHHas CBS3b Kak 0COOBINM BUJ KOBAJICHTHOU CBSI3H.
10.MonHast cBsI3b: CBOMCTBA, CXOJCTBO M OTIMYHS OT KOBaJCHTHOM.
11.CymHoCcTh BOIOPOIHOM CBSI3U. MEKMOIIEKYIISIPHbIE B3aUMOICUCTBUS.
12.IToHATHE O CKOPOCTHM XHWMHYECKONM pEakUUuh W EeJUHULAX €€ HN3MEpPEHUS.
Knaccuduxkanus peakiuii mo MexaHu3MaM UX MPOTEKAHMUS.
13.3akoH geicTBHs Macc; poJib KOHILIEHTPAIM B3aMMOJECHCTBYIOIINX BEIIECTB B
rOMO- ¥ T€TEPOTEHHBIX CUCTEMAX.
14.YcnoBuss BAMSHUS [JaBJIEHUS HA CKOPOCTb TEYEHHS XUMHUYECKUX PEAKIUU.
Bripakenune 3akoHa JEUCTBYIOIMX MAcCC Il pEAKIMHU, B KOTOPOW YYaCTBYIOT Ia3bl.
15.BiusitHue Ha CKOpPOCTh XHMMHYECKUX peakluuil TeMmnepaTrypsl (MpaBWIO U
ypaBHenue Baunt-I'odda).
16.KaTanuzatopsl ¥ Katajiu3; CyI[HOCTh OMOJOTMYECKOr0 KaTallu3a U OTIUYHUE €ro
OT XUMUYECKOTO.
17.XumMur4ueckoe paBHOBECHE U BIMSIHAE HA HETO KOHIICHTPAIMA UCXOIHBIX BEIIECTB
U NpOAYyKTOB peakiuid. KoncranTta paBHOBeECHS.
18.I1lpunuun Jle Illatenbe. BO3MOXKHOCTHM M yCHOBUS CMELICHUS XHUMHUYECKOTO
PaBHOBECHUSI B PEAKLHUSIX, COMPOBOXKIAIOIIMXCS BBIICICHUEM WIINA MOIJIOMIEHUEM
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TeIIa.

19.1Ipuauun Jle Ilatense. BO3MOXHOCTM M YCIOBHUSL CMEIIEHUS XUMHUYECKOTO
pPaBHOBECHS PEAKIINH, yYaCTHUKAMH KOTOPBIX SIBJISIFOTCSI Fa3000pa3HbIE BEIECTRA.
20.ITonaTHE O pacTBOpax, paCTBOPUTEISIX U PACTBOPEHHOM BEIIECTBE.

21. Knaccuduxkanus pacTBOpOB.

22.BecoBble crocoObl BRIPAKEHUsI KOHLIEHTPAIIMU PACTBOPOB: CYIIHOCTh, €IUHUIIBI
m3mepenus. [IpuHnun pacuéra Macchl HaABECKU BEIIECTBA MPU MPUTOTOBICHUU U3
HEro pacTBOpa MPOLIEHTHOM KOHUECHTPAIUH.

23.MonsipHOCT, W MOJBHAst JIOJISI KaK CIOCOOBI BBIPAKEHUS KOHUEHTpAIUH
PacTBOPOB: CYIIHOCTh, €AMHUIIBI M3MepeHus. [IpuHIun pacdyéra mMacchl HaBECKHU
BEILIECTBA MPU MPUTOTOBJIEHUH U3 HETO PACTBOPA MOJISIPHOM KOHIEHTPAIIUH.

24 TloHATHE O HEDJIEKTPOJINUTAX U INEKTPOIUTAX.

25.MexaHu3M D3JIEKTPONPOBOJIHOCTH pPacTBOPOB. OCHOBHBIE TMOJOKEHUSI TEOPUH
ANEKTPOJIUTHUECKON Jucconnanv. CTeneHb SJIEKTPONMTHYECKON THCCOLMALUU.
Knaccudukanus 31eKTpOIUTOB MO UX CHUIIE.

26.KoHcranta auccouuanuu cinadoro snekrposnnta. oHHOE Mpou3Be/leHHUE BOJbI.
Bopoponnsiii mokaszarens.

27.YcnoBust NpOTEKaHUs peaKIMii HOHHOTO 0OMeHa J10 KOHIIA.

28.Ilonatue o ruaponuse cojieid. BnusHMe Ha XapakTep THMAPOIU3Aa COJIA CHIIBI
o0pasyronux e€ KUCIOT U OCHOBaHUH.

29.CymHocTh OKHCIIEHUSI-BOCCTAHOBIICHHSI. 3aBUCHUMOCTD Xapakrepa
PEAOKCIPOIIECCOB  OT  peakuuu cpeabl (Ha  MOpuUMepe  BOCCTAHOBJICHUS
NepMaHraHaTHOHA).

30.BaxxHeinme OKUCIUTENN U BOCCTAHOBUTENH. Y CJIOBUS MPOSIBIICHHUS] HEKOTOPBIMU
BEIIECTBAMU CBOWCTB M OKHUCJIHUTENEH, U BOCCTAHOBUTENICH (HUTPUTHI, CYJIb(PUTHI,
MEPEKUCh BOJOPOJIA).

31.XuMnueckas CBs3b B OPraHUUYECKUX COCIMHEHUSIX.

32.Teopusi XUuMHYECKOTO CTPOCHUS OpraHnueckux coeaunennii A.M. bytieposa, ee
OCHOBHBIE MOJIOKEHUSI.

33.IlonsaTHE 00 M30MEpPHH.

34 Ankanel. CocTtaB U  XUMHUYECKOe cTpoeHue. [‘omonormueckuil  psj.
Homenknatypa. CBoiicTBa.

35.Ankensl. CocTtaB U  XUMHUYECKOe cTpoeHue. [‘omonormueckuil  psj.
Homenknatypa. CpoiictBa. IlpaBuno MapkoBHHKOBAa. MexaHU3M peakiuu
ANMEeKTpoUIbHOTO pucoennHenus. [lonydenue u NpuMeHeHHEe alTKeHOB.
36.[luenoBbie yriaeBogopoansl. Ctpoenune. Xumudeckue cBoiicTBa. [lomyuenue u
npuMeHenune. HatypanbHblil KaydyK, U30IIPEH, CTPOCHUE U TPUMEHEHHE.
377.AJIKHUHBI, COCTaB, CTPOEHHUE, HOMEHKIIATYPa, XUMUYECKHE CBOMCTBA, MOJYYEHUE
Y IPUMEHEHHUE.

38.ApeHbl, TOMOJIOTHYECKUN psaAn OeH30ma, (PU3NKO-XMMHUYECKHE CBOMCTBA,
CTPOEHHME, MOJyYEHUE, IPUMEHEHHE.

39.1lpupoHble MCTOYHUKHU YIJIEBOJOPOAHOIO ChIpbs. [IpupoaHbIE M TOIyTHBIE
HeTsHBIE ra3bl, UX COCTaB M Ucnoib3oBaHue. HedTh u npoayKThl ee nepepaboTky,
UX IPUMEHEHHE.

40.Criuptel ¥ (eHOJNIBI, CTPOCHHE U u30MepHusi. MexaHu3Mm HYKJICOPUILHOTO
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3aMeneHus. A noButocTts cnupToB. VX BiusHUE Ha opranu3M yenoseka. [lomyuenue
Y IPUMEHEHHUE CIIUPTOB.

41.Anpperunpl 1 kKeToHbl. ['omonoruueckue psabl. M3oMepuss m HOMEHKIATypa.
XUMHUYECKOE U AIIEKTPOHHOE CTPOCHHE, PEAKIUU HYKICOPUIBHOTO MPUCOECTUHEHUS
BOJIOPO/Ia TAJIOT€HOBOAOPOI0B. Peakiuu noMKoH/1IeHCalllu.

42 KapOoHOBbBIE KHCIIOThL. DIEKTPOHHOE CTPOEHUE KapOOKCUIbHOU rpymmbl. O01mas
dopMyna U TpeAeNbHbIA PsiA NPEACNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Bunel ctpykrypHoil nzomepuu. Ilonyuyenue, ¢puznueckre U XMMUYECKUE CBOMCTBA
KapOOHOBBIX KHUCJIOT. Mblna. Mblja Kak COJM BBICHIMX KapOOHOBBIX KHUCIOT.
[IpumeHeHnne kapOOHOBBIX KUCIOT U UX Mpou3BoAHbIX. [Tonstue o CMC.
43.Cnoxnsie 3gupsl. XKupbl. CTpoeHue ciaoKHbIX 3QupoB. XKupbl U uX CBONCTBA.
Boiciie  kapOOHOBBIE KHCJIOTBHI, BXOSIIME B COCTAaB MPUPOJHBIX KUPOB
(ManpMUTHHOBASA, OJIEMHOBAs, cTeapuHoBasi). VX mpumeHeHue u pojib B IpHUPOJE.
duznyeckue M XMMHYECKUE CBOMCTBA >KUPOB; THIPOJIU3 KUPOB, MUX OKHUCIICHHE,
TUIPUPOBAHUE KUJIKUX KUPOB.

44.YrneBoapl. CTpoeHUE MOHOCAaxapuaoB (TIIOKO3bI U (PYKTO3BI), AUCAXAPUIOB
(caxapo3bl), MOJIMCAaXapuIoB (Kpaxmajia M IEJUTIONO3bl); CBOMCTBA TIIIOKO3BI,
caxapo3bl, Kpaxmara., [eJIUTI0JI03bl U UX MPUMEHEHHE.

45.A30Tconepxaiie OpraHuyeckue BemiecTBa. Ha3BaHwe aMHMHOB; CBOWCTBA
anu@aTUUecKuX U apOMaTUYECKUX aMUHOB (aHWJIMHA) U UX TPUMEHEHHE; CTPOCHUE
anbha — aMUHOKHUCIIOT, CTPYKTYPY O€lika, CBOMCTBA M 3HaUE€HUE OCIIKOB.

3. Kputepumn oueHKH pe3yjabTaTOB 00y4eHUs

KpuTtepumn onieHKu KOMIBIOTEPHOT0 TECTUPOBAHMS

[Tpu mpoBeAeHUN TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B BUJE TECTUPOBAHUS
KOJIMYECTBO BOIPOCOB st cTyneHTa - 30. Bompochl /uisi CTYIEHTOB BBIIAIOTCS
CIy4ailHBIM  00pa3oM, TI0O9TOMY OJIHOBPEMEHHO CTYJEHThl OTBEYalOT Ha
pazHooOpa3Hble 0 YPOBHIO CIIO)KHOCTHM TECTOBBIC 3a/laHUs CIEYIOIIETO THUIIA:
BBIOOP OJTHOTO MPABHJIBHOTO OTBETA; BHIOOP HECKOJBKUX MPaBUIILHBIX OTBETOB. Ha
BBITIOJTHEHUE 3a/1aHuii oTBoauTCs 40 MUHYT.

3HaHMS CTYJICHTOB OLICHUBAIOTCSA IO MATHOAIILHOU CHCTEME.

KonmdecTBo mpaBUIIBLHBIX OTBETOB:

85-100% - oTinuHO,

70-84% - xoporo,

50-69% - ynoBiIeTBOPUTETHHO,

0-49% - HeyOBIIETBOPUTEITHHO.

KpuTtepumn onieHnBaHus NpaKTUHYECKHUX PadoT:

[Ipy TOATOTOBKE K MPAKTUYECKON paboOTe PEKOMEHIYeTCS HCIOIb30BaTh
KOHCIICKTHI JICKIIUH, Y4eOHO-METOAMYECKOe W HWH(POPMAIMOHHOE OOECIICUCHHE
mucriuimebl.  Kakgoe 3amaHue MpakTUYeCKOW padoThl OLEHUMBACTCS IO TISATH
OaJIbHOM TIKaJe:

OreHKa «OTIMYHOY» BBICTABISCTCS MPU COOIOICHUN CIEAYIOMNUX YCIIOBHA:
CTYJICHT BBITIOJNHSACT MPAKTHUYECKHE 3a7a4d B TIOJHOM OOBEME, OTBEUAET Ha BCE
MOCTABJICHHBIE B TIPAKTHYECKOW 3aJade BOIPOCH], BBHITIONHSAET BCE 3aJaHUs
MPAKTUYECKOM 3aa4H.
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OueHka «XOpoIIO» BBICTABISAETCA IO CIEAYIOIMIUM KPUTEPUSM: CTYIEHT
JOMYCKAaeT B PELIEHUU TMPAKTHUYECKOW 3aJaud HE3HAYUTENIbHbIE HETOYHOCTH;
MPaBUJIBHO MPUMEHEHBI TEOPETUUECKUE 3HAHMSL.

OneHka «yJI0BJIETBOPUTEIBHO» BBICTABIISAETCS 110 CIAEAYIOUUM  KPUTEPUSIM:
JIOTYCKAaeT B PEUICHUH MPAKTUYECKOM 3aJaud 3HAYUTENIbHbIE HETOYHOCTH, B TOM
YKCJie HETOYHO IPUMEHEHBI TEOPETUYECKHUE 3HAHUSI.

OneHka «HEeyTOBIETBOPUTEIBHOY» BBICTABIISIETCS MO CIEAYIOIIMM KPUTEPUSIM:
CTYJE€HT HE BBINOJHICT 3aJaHUsl NPAKTUYECKOW 3a7aud, OTBETHl COJAEpKaT
CYILIECTBEHHBIE OIHUOKHU.

Kpurtepuu oneHku npoMeKyTOYHOM aTTeCcTAlMN:

[Ipy npoBeneHMHM MNPOMEXKYTOUYHOM aTTeCTallMM BOMPOCHI K HK3aMEHY
pacnpenensercs 1o ypoBHIO ciI0KHOCTH. OOsi3aTenbHasi 4acTh BKIOYAET BOMPOCHI,
COCTAaBIIAIOIINE HEOOXOJUMBIH M JOCTATOYHBIH MHMHMMYM YCBOCHMSI 3HAHMM U
ymenuil B coorBetcTBUM ¢ TpeboBanusmu @I'OC CIIO u Ha ocnoBe ®I'OC COO.
Ha noaroroBky kK yCTHOMY OTBETY CTYAEHTY oTBojauTCs He Oosiee 40 MunyT. Bpems
YCTHOI'O OTBETA CTYyJIeHTa cocTaBisier 10 MUHYT.

3HaHMSI CTYJEHTOB OLIEHUBAIOTCSA IO MATHOAIIILHOM CUCTEME.

5 «OTIMYHO» - TIIYOOKO M TMPOYHO YCBOEH BECh MPOTPAMMHBIN Marepua;
MOCJIEIOBATENIbHO U TOYHO MOCTPOEHA PeUb; OTCYTCTBYIOT 3aTPYAHEHUS C OTBETAMHU
Ha JIOMIOJIHUTEIbHbIE WIIM YTOYHSIOIINE BOTIPOCHI;

4 «XOpolIo» - YCBOEH BECh NPOTrpaMMHBIH MaTepuan; B peuYd HMEITCS
HE3HAUYMUTEIbHbIE HETOUHOCTH; MPABWJIBHO NPUMEHEHBI TEOPETUUECKHE 3HAHUS; Ha
OOJIBIIMHCTBO JOTOJHUTEIbHBIX UM YTOUHSIOIIUX BOIIPOCOB J1aH OTBET;

3 «yZOBIETBOPUTENIBHO» - YCBOEHAa OCHOBHas YacTh MPOrPaMMHOIO
MaTepuana; pedb HEe  COHEPKUT  «IeTaleil»; HeJoCTaTOYHO-TPaBUIbHbIE
(GopMyIupOBKH; HAa OOJBUIMHCTBO JOIMOJHUTENBHBIX WM YTOUHSIOIIUX BOIPOCOB
UCTIBITBIBAIOTCS 3aTPYIHEHUS B OTBETE;

2 «HEeyJlOBJIETBOPUTEIBHO» - HE YCBOCHA 3HAUMTEIbHAS YacTh IPOrPaMMHOIO
MaTepuana; OTBET COACPKHUT CYILIECTBEHHBIE OIMIMOKH.

B xoze oueHuBaHUs MOTYT OBITh YYTEHBI JIMUHOCTHBIE PE3YJIbTATHI.

4. Y4yeOHO-MeTOAUYECKOEe U MHPOPMAIIMOHHOE o0ecriedeHHe TUCHMIIIMHBI

OcHnoenas numepamypa:

1. Aupunorenora, W.B. Xumus: y4eOHHUK ® TPaKTUKyM JUISI  CPEIHETrO
po¢eCCHOHAILHOTO oOpa3zoBaHus / . B. AHdpuHOTEHOBA, A. B. ba6xkos,
B. A. TlonikoB. — 2-¢ u3n., ucnp. u gomn. — Mocksa : M3marensctBo FOpaiit, 2023. —
291 c. — (IIpodeccuonanvuoe obpazoanue). — ISBN 978-5-534-11719-6. — Texcr :
aMeKTpoHHBI  //  OOpazoBatenbHass  miatdpopma  MOpaitr  [caiit]. —
URL.: https://urait.ru/bcode/513807

2. Hukonbckmit, A.b. Xumus : y4eOHMK ©  TPAKTUKYM IS CPEIHETO
npodeccruonansHOoro 0OpazoBanmsi / A. b. Hukonbsckwmii, A. B. CyBopoB. — 2-¢ 3.,
nepepadb. u gom.— MockBa: M3gatenmsctBo HOpaiit, 2023.— 507 c. —
(ITpodeccuonanpHoe oOpaszoBanme). — ISBN 978-5-534-01209-5. — Texkcr
anexkTpoHHbli  //  OOpa3oBarenbHass — 1iatdpopma  FOpaiir  [cait]. —
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URL.: https://urait.ru/bcode/513537 (nata oopamienus: 09.11.2023).

3. Xumust :  y4eOHMK IS cpeaHero  mnpodeccHoHanbHOro  oOpaszoBanus /
10. A. Jle6enes, I'. H. ®aneeB, A. M. T'onyoes, B. H. IllanoBan; moa oOmei
penakuuent I'. H. ®aneeBa. — 2-¢ m3a., mepepad. u gom. — Mocksa : M3gaTtenbcTBO
Opaiit, 2023. — 431 c. — (IlpodeccuonanbHoe obpaszoanue). — ISBN 978-5-9916-
7723-3. — Texkcr : anexTponHslid // O6pa3oBarenbHas miatdopma Opait [caliT]. —
URL.: https://urait.ru/bcode/513073 (nara ooparmienus: 09.11.2023).
Jlononnumenvnan tumepamypa:

1. Audpunorenona, U. B. Xumus. ba3oBeiit ypoBenb: 10-11 kmaccsl : yueOHUK IS
cpeaqHero  obmero  obOpasoBanus/ WM. B. Audpunorenoa,  A. B. baOkos,
B. A. IlonkoB. — 2-e u3n., ucnp. u gomn. — Mocksa : M3narensctBo FOpaiit, 2023. —
290 c. — (OO6meodbpazoBatenbHbiit 1uKi). — ISBN 978-5-534-16098-7. — Texkcer
anekTpoHHBI  //  OOpasoBarenbHass — 1watdopma  FOpaiir  [cait]. —
URL.: https://urait.ru/bcode/530422

2. Audunorenona, . B. Xumus. bazossiit ypoBeHb: 10—11 kiaccel : yueOHUK ISt
cpeaqHero  obmero  obOpasoBanus/ WM. B. Audunorenoa, A. B. baOkos,
B. A. IlonikoB. — 2-¢ u3x., ucnp. u aomn. — Mocksa : UznarensctBo FOpaiit, 2023. —
290 c. — (OO6meodbpazoatenbubiii 1uKiI). — ISBN 978-5-534-16098-7. — Texkcer
anekTpoHHBI  //  OOpazoBarenbHass — 1uatdopma  FOpaiir  [cait]. —
URL.: https://urait.ru/bcode/530422 (nata obpamienus: 09.11.2023).

3. AnmapueB, A. M. O6mas xumus. COOpHUK 3aJaHUil C IpUMEpaMU PEIICHUH !
yueOHOEe  mocobue Uit cpeaHero  mpodeccruoHaasHOro — oOpasoBaHws /
A. U. Anapues, JI. 1. Abonuna. — 2-e u3f., ucop. u gomn. — Mocksa : 3gaTeabcTBo
Opaiit, 2023. — 127 c. — (IIpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
09932-4. — Texcr : snektpoHHbI // OO6pa3oBarenbHas mwiatgopma KOpaitt [calT]. —
URL.: https://urait.ru/bcode/514556

4. I'mmaka, H.JI. O6mas xumumss B 2 T. Tom 1: ydeOHMK [JIi1 CpEIHETO
npodeccuonanbHoro oopasosanms / H. JI. 'munka ; mox pemakuumeit B. A. Ilonkosa,
A. B. babkoBa. — 20-¢ u3g., mepepab. u gom. — Mocksa : M3maTenasctBo FOpaiir,
2023. — 349 c. — (IlpodeccronansHoe obpaszoanue). — ISBN 978-5-9916-9672-2. —
Texct : oanextponHbii // OOpazoBarenpHas 1atdopma IOpaitt [calT]. —
URL.: https://urait.ru/bcode/512151

5.I'muaka, H.JI. Obmas xwmmus B 2 T. Tom 2: y4eOHHK [UII CPEIHErO
npodeccuonanbHOro oopasosanus / H. JI. I'muuka ; mox pemakmueii B. A. ITonkoga,
A. B. ba6koBa. — 20-¢ u3a., mepepad. u gom. — Mocksa : U3matenscTBo HOpaidt,
2023. — 383 c. — (IlpodeccuonansHoe obpazoBanme). — ISBN 978-5-9916-9670-8. —
Texct : oanextponHbii // OOpa3oBarenpHas 1atdopma IOpaitt [calT]. —
URL.: https://urait.ru/bcode/512504

6. 3aitieB, O. C. Xumus. JlabopatopHblii TPaKTUKYM U COOpPHHK 3a1ad : ydeOHOe
mocobue mIg cpenHero npodeccuonampbHOoro oOpazoBanus /  O. C. 3aiines. —
MockBa : M3marensctBo  FOpaiit, 2023.—- 202c.— (IIpodeccronanbHOe
obpazoBanue). — ISBN 978-5-9916-8746-1. — TekcTt : SICGKTPOHHBIA //
Oobpa3zoBatenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541
/. MapteinoBa, T. B. Xumus. YranyOnenusiii ypoBeHb. 10—11 kmnaccel : y4eOHHK
s cpenHero obuiero oOpaszoBanus / T. B. MaprteinoBa, W. B. ApramoHoBa,
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E. b. l'onynoB ; mon o6mieit pepakuueit T. B. MapTeiHOBO#. — 2-¢ u3Ad., UCHp. U
nom. — Mockga : M3narensctBo Opaiit, 2023. — 352 c. — (O6meobOpa3oBaTenbHbII
nuki). — ISBN 978-5-534-16227-1. — Texkct : snektpoHHblid // OOGpa3oBaTeabHas
mwiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/530645

8. Pocun, . B. Xumusa. YueOHHK U 3aJa4HUK : JJIs CPEIHET0 MPodheCCHOHATBLHOTO
obpazoBanus/ W. B. Pocun, JI. JI. Tomuna, C. H. ConoBeeB. — Mockaa :
M3natensctBo HOpaiit, 2023. - 420 c.— (IIpodeccuonanpHoe 00pa3oBaHuE). —
ISBN 978-5-9916-6011-2. — Tekcr : anexTpoHHbliid / OOpa3oBaTenbHas miaThopma
Opaiit  [caiitr]. —  URL: https://urait.ru/bcode/512022 (natra  oOpamieHus:
09.11.2023).

9. TynukuuH, E. U. Xumusa. B 2 4. Yacrte 1. O6mas u Heopranuyeckass XuMus :
y4eOHUK 11 cpeaHero npodeccuonanbHoro oopazoBanus / E. W. Tynukun. — 2-¢
u3n., wucnop. u jgom. — Mocksa: WsmarensctBo HOpaiit, 2023. - 385c.—
(ITpodbeccuonanproe oOpazoBanue). — |ISBN 978-5-534-02748-8. — Tekcr
anekTpoHHbI  //  OOpasoBarenbHass — 1atdopma  FOpaiir  [cait]. —
URL.: https://urait.ru/bcode/513730

10. Tynukun, E. U. Xumus. B 2 4. Yacte 2. Opranudeckass XuMus : y4eOHUK IS
cpenHero mpodeccuonanbHoro oopaszosanus / E. U. Tynukun. — 2-¢ u31., UcCHp. u
nomn. — Mocksa : HMsmarensctBo IOpaiit, 2023. — 197 ¢. — (IIpodeccruonanbHoe
obpazoBanue). — ISBN 978-5-534-02749-5. — Tekcr : D2JIEKTpOHHBIA //
OO6pa3oBarenpHas miaTdopma Opaiit [caiiT]. —
URL.: https://urait.ru/bcode/513731 (nara oopamienus: 09.11.2023).

11. Xumus. 3agauHuk : ydeOHOe TOcOOME i CpelHero mnpodecCHuOHAIbHOTO
obpazoBanus / 0. A. JlebeneB [u ap.] ; mox obGmed penakimuenr I'. H. daneesa. —
MockBa : HWszpmarensctBo  FOpaibit, 2023.— 236c¢.— (IIpodeccuonambHoe
obpazopanue). — ISBN 978-5-9916-7786-8. — Tekct : dIEeKTPOHHBIA //
Oopa3zoBatenpHas miardopma FOpaiit [catit]. — URL: https://urait.ru/bcode/513091
Humepnem-ucmounuku:

1. hvsh.ru — Xypuan «XuMus B IIKOJIEY.

2. https://postnauka.ru/themes/chemistry — nexuuu no xumun Ha caiite [TocTHayka.
3. http://gotourl.ru/4780  (http://elementy.ru/)  Hay4HO-mIOMYJSIpHBI ~ TPOCKT
«OneMeHThl 00NbIION HAYyKN» (UMK, XUMUS, MAaTEMATHKa, aCTPOHOMHSI, HAYKU O
KU3HU, Hayku o 3emie). HoBoCTM Haykw, KHUTH, HAYyYHO-TIOMYJISIPHBIE CTaThH,
JIEKINH, SHIIUKIIONEIUH.

4. http://gotourl.ru/4783  (http://potential.org.ru/)  Caiir  Hay4YHO-TIOMYJISIPHOTO
xypHana «I[lorenunam». Xypuan uzgaércsa ¢ 2005 r., ¢ 2011 r. — pazgen «Xumus».
5. http://gotourl.ru/4785 (http://www.hij.ru/) CaiT HaydHO-IOMYJISPHOTO >XypHajia
«Xumus v xku3Hby. KypHan nznaéres ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpBITas
ANIEKTpOHHAs OubamoTeka XxuMmudeckoro mopraia «Chemnet», conep uT yueOHbIC U
nH(OPMAITMOHHBIE MaTEPHAIIBI IS IIIKOJIBHUKOB M y4YuTeneld. B Helt MOXKHO HaWTH
y4eOHMKH 10 OOmed W HEOPraHM4YeCcKOW XUMHUHU, OpPraHUYeCKOW XUMUH,
MyJIbTUMEINaMaTepraibl, a TAKXKE 3aJa4ll XUMUYECKUX OJMMITHAL C PEIICHUSMHU,
3aJ1auu BCTYMHUTEIBHBIX 9K3aMEHOB ISl aOUTYPUECHTOB.
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7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HWudopmarmonusie
Marepuasibl 00 onuMmnuazax: MOCKOBCKOM  ropoxackoil, Bcepoccuiickoil,
Menpneneesckor, MexnyHaponHou. IlpuBeneHsl 3amauu  TEOPETUYECKUX U
AKCIIEPUMEHTANIBHBIX TYPOB, NOAPOOHBIE pelIeHus, COUCKKM U QoTorpaduu
nobenurenei.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cuctema TUCTaHIIMOHHOTO
oOy4deHHMsI, HallpaBJICHHAs B MEPBYIO OYepe/lb Ha MOATOTOBKY K OJMMIIMAJIaM BCEX
YPOBHEN — OT IWIKOJBHBIX 10 MexayHaponHoil. CalT COAEPKUT OrPOMHOE
KOJMYECTBO 3aJlay, CrPYNIIMPOBAHHBIX KakK MO TeMmaM, Tak U mo onumnuaaam. Ilo
BCEM OCHOBHBIM pa3felaM XHUMHHM TpUBEAEH TEOPETUUYECKUA  Marepuai
U pa300paHbl pelIeHHs TUIIOBBIX 3a/a4.

9. http://gotourl.ru/4790  (http://webelements.com/)  Hanéxnas  crnpaBouHas
uH(pOpMAIIHS O XUMUYECKUX 3JIEMEHTaX U UX CBOWCTBAaX (HA aHTJIMHCKOM SI3BIKE).
10. http://gotourl.ru/7180  (https://www.lektorium.tv) Hexommepueckuii — caift
OHJIalH-00pa30BaHUs, COAEPKUT MHOIO MHTEPECHBIX 00pa30BATENbHBIX KYpPCOB U
BUJICOJICKIIMI J1JIs1 IIKOJIBHUKOB, CTY/ICHTOB U yuuTeneld. ECTh HeCKoIbKO KypcoB 1O
XUMUMU.

11. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service —
CaMbIii aBTOPUTETHBIA B MHpPE XMUMHUU HH(POPMAIMOHHBIN WHTEpHET-pecypc (calT
TIJIATHBIN ).

12. http://www.organic-chemistry.org/ Tlopran mo oOpraHu4eckoi XHMHH Ha
AHTJIMHACKOM SI3BIKE.

13. http://www.xumuk.ru CaiiT 0 XMMHH: KJIaCCHUYECKHE YUYEOHHKH, CIPABOUYHUKH,
SHIUKJIONEIUH, TTOUCK OPTraHWYECKUX M HEOPraHWMYeCKUX PEeaklUid, COCTAaBJICHHE
YPaBHECHUH PEAKIUN.

14. http://orgchemlab.com/  Caiir, nDOCBSIMEHHBIA PAKTHYECKOH pabore B
nabopaTopum.

15. KoMmmbroTepHas cripaBoYHas CUCTEMa.
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[Ipunoxenue 1

YacTtHoe npodeccuoHaIbHOE 00pa3oBaTe/IbHOE YUPeKICHHE
«MockoBcKHii 00,1aCTHOM COBpeMeHHbII KOJLIe1:K0>

3AUETHO-9K3AMEHAIIMOHHAS BEJIOMOCTb
20 /20 y4yeOHblii roa

CrieninanbHOCTB:

I'pynna: Kypc CEeMECTp

dopma KOHTpOJIS — 3aueT, AU PepeHIIIPOBaHHBIN 3a4eT, 3K3aMeH, Ipyrue (GopmMbl KOHTPOJIS
(OAYEPKHYTh)

HaunmenoBanue JUCHUITIINHBI:
damunmsg HHULWAJIbI ITPENoaaBaTCIIA:

JlaTa mpoBeneHus: « » 20 T.
OtMeTKa 0 cadue
No H0Mepv 3auera / qudd. 3aueTa / TMoamcs
/i q)aMI/IJ'II/ISI, UM, OTYCCTBO CTYACHTOB 3a4YCTHOU J3K3aMCHAIIMOHHOU NpernoaBaTens
KHIKKH OILICHKH / IPYTUX
dhopmax KOHTPOJIS
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

YuCIo CTYIEHTOB, SIBUBIIUXCS HA dk3aMeH / 3auet / nudd. 3adet / apyrue GOpMbl KOHTPOIS .

YucIo CTyIeHTOB, HEe TOMYIIEHHbBIX K 3k3aMeny / 3auety / mudd. 3auety / apyrum popmam
KOHTPOJS .

YuCIo CTYIEHTOB, HE SIBUBIIMXCA Ha dk3ameH / 3auet / audd. 3auer / npyrue GopMbl KOHTPOJIS

N3 HUX OTYyYUBIIUX «OTIUYHOY - ,4<XOPOLLIO» - , «YZOBJIETBOPUTEIIBLHO - ,
«HEYJIOBJIIETBOPUTEIBHO -
W3 HUX OMYyYUBIIUX «3aU4TEHOY - , «HE 3aYTEHO» -
[IpenonaBarens
TToanuce
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