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YactHoe npodeccrnoHanbHOE 00pa30BaTEIbHOE YUPEKICHHUE
«MoOCKOBCKHI 00J1aCTHOM COBPEMEHHBIN KOJLIIEI))

YTBEPKIAIO

PACCMOTPEHO U OJOBPEHO
Ha 3acenanuu Ilenarornueckoro coseta MOCK

npotokoist Ne 2 or 22.05.2023 1.

®OH/J OHEHOYHbBIX CPEJICTB
y4eOHOU THUCIMIUTMHBI

B/J1.09 XUMMUSA

0 CTIEIIMATIEHOCTH CPETHEr0 MPOPECCHOHATEHOTO 00pa30BaHUs
09.02.07 UndopManmoHHbIE CUCTEMbI M IPOTPAMMUPOBaHNeE

ITomonbck, 2023



®onpa oneHounbix cpeAcTB no auctumuinHe B/A.09 Xumwusa paspaboraH Ha
ocHoBe DeepasbHOro0 rocyJapCcTBEHHOTO 00pa30oBaTENbHOrO CTaHAapTa (Aaiee
— ®I'OC) mo cnenuaabHOCTH CpPEeIHEro mpodeccuoHanbHOTO O0pa3oBaHUs
(manee — CIIO) 09.02.07 MupopMalMOHHBIE CHUCTEMBI UM NPOrpaMMHpPOBAHUE,
yrBepkaeHHoro [lpukasom Munnpocsemenus Poccun ot 9 nekabps 2016 rona
No 1547, 3apeructpupoBano B Muntocte Poccun 26.12.2016, peructpaiinoHHbIN
Homep 44936 u mnpumepHOl paboueil mporpaMMbl 0O0IIE0O0pPa30BATEIBHON
JUCLUIUIMHBL « XUMUsD I Tpo(hecCUOHANBHBIX 00pa30BaTEIbHbIX OpraHu3aui
yTBEpKJIEeHHON Ha 3acenaHun CoBeTa IO OLIEHKE COJAEp)KaHHA U KadyecTBa
OpUMEpPHBIX paboyux NporpaMMm 0O0IIe00pa30BaTENbHOTO M COLUAIBHO-
T'YMaHUTApHOTO IIUKIOB CPEeIHEro MpodecCuOHaIbHOr0 00pa30BaHMsl, MPOTOKOI
Ne 14 ot «30» HOs6pst 2022 1.

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

KOMIIETEHIIVN:
Tunbl oeHOYHBIX
Ne | OK/IIK | Moayas/Pa3nen/Tema |  Pe3yabTat 00y4eHus N
MeponpusTHI
| | OcHOBHOE coJep:KaHHE
DopmyJHpOBATH
Paspnen 1. OcHOBBI cTpOEHMS PMyJTHp
1 0a30Bble MOHATHUS H
BellecTBa
3aKOHbI XMMHH
1. Tect «Ctpoenue
aTOMOB XMMHYECKHX
AJIEMEHTOB U MpHUpoJa
XUMHYECKOU CBSA3U.
2. 3amaun HA
COCTaBJICHNE XUMHYECKUX
(dhopMys IByXaTOMHBIX
coeHEeHUH (OKCHIOB,
Cynb(pUI0B, TUAPHUIOB U
T.IL.).
3. 3agaHus Ha
CocTaBisaTh XUMHUYECKHE
N HCIIOJIb30BaHUE
bopMyIBl COEAMHEHUH B .
CrpoeHue aToMOB XUMHYECKON CUMBOJIUKH
COOTBETCTBUU CO . .
XUMHYECKUX Y Ha3BaHUU COETUHEHUM
1.1 | OKO0l CTETNEHbIO OKUCIICHUS
3JIEMEHTOB U MPUPOIa 110 HOMEHKJIaType
. XUMUYECKUX HIEMEHTOB,
XUMHYECKOH CBS3U MEXIYHapOJHOTO COI03a
UCXOJI U3 BaJIEHTHOCTH U .
TEOPETUYECKON U
ANEKTPOOTPUIIATENILHOCTH N
MPUKIATHON XUMHUH U
TPUBUAIBHBIX Ha3BaHUMA
JUISL COCTaBJICHHUS
XUMHYECKUX POPMYIT
JIBYXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(GUI0B, THAPUIOB U
T.I.) U APYTUX
HEOPraHUYECKUX
COEIMHEHUH OTIENbHBIX
KJIACCOB
1. Tect «Mertannnueckue
/ HeMeTaTn4ecKue
XapakTepu3oBaTh CBOMCTBA,
XUMUYECKUE FIEMEHTHI B | 3IEKTPOOTPULIATEIBHOCTh
OK 01 [lepuoanueckuii 3aKoH COOTBETCTBUU C UX U CPOJICTBO K 3JIEKTPOHY
1.2 OK 02 u Tabnuma J1.1. MOJIOKEHUEM B XUMHUYECKUX 3JIEMEHTOB B
Menpeneesa NEPUOUYECKON CUCTEME COOTBETCTBHUE C UX
XUMUYECKUX IJIEMEHTOB | JIEKTPOHHBIM CTPOECHUEM
JI.1. MenneneeBa U TIOJIOKEHHUEM B
MIEPUOANYECKON CUCTEME

XUMHNYCCKHX JJICMCHTOB




J.1. MenneneeBay.

2. IlpakTyeckue 3a1aHus
Ha YCTaHOBJICHHE CBS3U
MEXy CTPOCHUEM
aTOMOB XUMHYCCKUX
2JIEMEHTOB U
MEPUOIUUECKIM
N3MEHEHHEM CBOIICTB
XUMUYECKHUX DJICMEHTOB U
UX COCINHEHUH B
COOTBETCTBHMU C
IOJIOKEHUEM
Ilepnoanueckoii cucreme.
3. [IpakTuko-
OPUEHTUPOBAHHBIC
TEOPETUUYECKUE 3a/ITaHUS
Ha XapaKTepU3aIuio
XUMUYECKHX DJIEMEHTOB:
«MeTtanueckue /
HEMETAUIMYECKHE
CBOJCTBA,
ANEKTPOOTPHUIATEIHHOCTD
U CPOJICTBO K DJIEKTPOHY
XAMHYSCKHUX IJIEMEHTOB B
COOTBETCTBHE C X
ANIEKTPOHHBIM CTPOCHHEM
U TIOJIOKEHHUEM B
MEPUOINYECKOIN CUCTEME
XHMHYSCKHUX IJIEMEHTOB
J.1. MenneneeBa»

XapakTepu3zoBaThb KonTpoasHnas padora
Paznena 2. Xumnueckue
2 peaxun THIIBI XI/IMI/I‘ISCKI/IX «CTpoeHue BelecTBa u
peakuuii XHMHUYECKHE PeaKmum)
1. 3agauu Ha
COCTaBJICHUE YPAaBHCHHI
peaKIuii:
— COCIMHCHUS,
3aMEIICHUS, PA3JIOKEHUS,
oOMeHa;
CocCTaBiATh peaKiuu — OKHUCJIUTEIBHO-
COCJIMHCHUS, BOCCTaHOBUTEIIbHBIX
OK 01 THIIEL XHMIICCKIX pas3ioxeHus, 0OMeHa, peakiumii ¢
2.1 OK 04 peamii 3aMCIICHHS, HCIOJIb30BaHUEM METO/Ia
OKHUCIIUTEILHO- AIIEKTPOHHOTO OanaHca.
BOCCTaHOBUTECIILHEIC 2. 3ajauyu Ha pacyeT
peakuuu Macchl BEIIeCTBA HIIH

00béMa
ra3oB [0 U3BECTHOMY
KOJINYECTBY BEIIECTBA,
Macce Wi 00bEMy
OJIHOTO U3 Y4aCTBYIOIIUX
B PEAKIIMU BEIECTB;




pacyéThl
Maccol (00bEMa,
KOJINYECTBA BEIIIECTBA)
MPOJYKTOB PEAKIUU, €CITN
OJIHO W3 BEIIECTB UMEET
IPUMECH

2.2

DNEeKTPOTUTHYECKAs
JMCCOITHAITUS 1
HMOHHBIN 0OOMEH

CocTaBisTh ypaBHEHUS
XUMUYECKUX PEaKIHH
MOHHOTO 0OMeHa ¢
ydacTHeM
HEOPraHMYECKUX
BEIIECTB

1. 3aganus Ha
COCTaBJICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peakumii ¢ ydyacTuem
KHCJIOT, OCHOBAHUM U
COJIEH, YCTAHOBJICHUE
W3MEHEHUS KHCIOTHOCTH
cpenbl
2. JIaboparopnas padota
«THUIBI XUMAYECKUX
peaknuii»

CBOICTBA HEOPTAaHMYECKHUX

Pasznea 3. Crpoenue u

BEIIECTB

HccaenoBarb cTpoenune
U CBOJCTBA
HEOPraHu4ecKux
BellecTB

KonTposbHas padora
«CBoHCcTBA
HEeOpraHn4ecKux
BeleCTBY

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa 1
CTpOEHHUE
HEOPraHMYECKUX
BEILIECTB

Knaccuduumponats
HEOpraHU4YecKue
BEIIECTBA B
COOTBETCTBUU C HX
CTpOEHUEM

1. Tect «HomeHnknarypa
1 Ha3BaHWC
HEOPraHMYECKUX BEIIECTB
UCXOJS U3 UX
XUMUYECKON (DOPMYIIBI
WM COCTaBJICHUE
XUMUYECKON (DOPMYIIBI
UCXOJs U3 Ha3BaHUS
BELIECTBA 110
MEXAYHApOAHON WU
TPUBHUAJILHOU
HOMEHKJIAType».

2. 3ajaun Ha pacyeT
MacCOBOM JI0JU (MacChl)
XUMHYECKOTO AJIEMEHTA

(coenuHeHws) B MOJIEKYJIIe
(cmecn).
3. IIpakTuueckue 3a1anus
1o KiaccuuKaiuu,
HOMEHKJIaType U
XUMHYECKUM (hopMylam
HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.
4. IlpakTryeckue 3aAaHus
HAa OTpeieTICHHe
XUMHYECKON aKTUBHOCTHU
BEIIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOU CBS3U
U TUTA KPUCTALTUNYECKOM
pEIIeTKH

3.2

OK 01

DU3HUKO-XUMHUYECKHE

YcranaBiuBaTh

1. Tect «OcobeHHOCTH




OK 02

CBOIICTBa
HEOPraHu4eCKUX
BEIIECTB

3aBHCUMOCTD (PU3UKO-
XUMUYECKUX CBOMCTB
HEOPraHUYECKUX
BEILECTB OT CTPOEHUS
aTOMOB U MOJIEKYII, a
TaK)Ke TUIa
KPUCTaJUIMYECKOU
peleTKu

XUMHUYECKUX CBOWCTB
OKCHUJIOB, KUCJIOT,
OCHOBaHMH, aM(POTEPHBIX
TUJAPOKCHUIOB U COJIECIN.
2. 3anaHus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKUAX PEAKLUN C
y4acTUEeM IPOCTHIX U
CJIOYKHBIX
HEOPraHUYEeCKUuX
BELIECTB: OKCUJIOB
METaJIJIOB, HEMETAJJIOB U
aM(OTEepHBIX AIEMEHTOB;
HEOPraHMYEeCKUX KHUCIOT,
OCHOBAHUH U
amM(pOTEepHBIX
TUIPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3YIOLINX UX
CBOMCTBA U CIIOCOOBI
MOJTyYEHUSI.

3. IIpaktuxo-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJaHUS
Ha CBOMCTBA U MOJIyYCHUE
HEOPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarnuys
HEOPraHHYECKUX
BEIIECTB

HUccnenosats
KaueCTBEHHBIC PEAKIIUU
HEOPraHUYECKUX
BEIECTB

1. ITpakTuxo-
OpUEHTHPOBaHHbBIE
3aJ]aHus TI0 COCTABJICHUIO
XUMHUYECKUX PEaKIHi ¢

y4acTHEM

HEOPraHUYECKUX
BEIIIECTB, HCIIOJIb3YEeMbIX
JUTSL X UICHTU(DUKAIIHH.
2.JIaboparopnas pabdoTa:
«nenTudukarys
HEOPraHUYECKUX

BEIIICCTBY

Pasznea 4. Ctpoenne u
CBOMCTBA OPraHMYeCKUX

BellecTB

HccaenoBars cTpoeHne
H CBOICTBA
OpPraHuYecKHuX BellecTB

KonTpoasHnas padora

«CTpoeHue u CBOIiCTBA

OpraHu4YecKux
BeLeCTB»

4.1

OK 01

Knaccuduxkarus,
CTpOEHUE U
HOMEHKJIaTypa
OpraHHYECKUX
BEIIIECTB

Knaccupunmponats

OpraHWYecKHe BEIlecTBa

B COOTBETCTBUH C UX
CTPOEHHEM

1. 3aganus Ha
COCTaBJICHUE Ha3BaHUI
OpraHu4eCKHUX
COEAVHEHUN 110
TPUBUAIIBHON UK
MEXKYHapOAHOU
CUCTEMAaTUYECKOU
HOMEHKJIAType.

2. 3ajaHus Ha

COCTAaBJICHUC ITOJTHBIX U




COKpAIIIEHHBIX
CTPYKTYPHBIX (popMyIt
OpPraHNYeCKUX BEUIECTB
OTJICJIbHBIX KJIACCOB.

3. 3agaun Ha
oTpeJieNIiCHNe
npocTeiien GopmMyIbl
OPraHN4YeCcKON MOJIEKYJIBI,
UCXOJISl U3 DIIEMEHTHOTO
cocrana (B %)

1. 3ananus Ha
COCTaBJICHUE YPAaBHEHUI
XUMHUYECKHX PEAKIUN C
y4acTUEM OpraHMYECKUX
BEIIECTB HA OCHOBAHUU
UX COCTaBa U CTPOEHUSI.

2. 3aganusa Ha
COCTaBJICHUE YPAaBHEHMI

XUMUYECKHAX PEAKLINH,
WJUTIOCTPUPYIOIIHUX

YcranaBnuBaTh .
OK 01 . XAMHWUYECKHAE CBOMCTBA C
CaoiicTBa 3aBUCUMOCTh (PU3HUKO-
OK 02 . Y4E€TOM MEXaHU3MOB
4.2 OpraHUYECKUX XUMHUYECKUX CBOMCTB
OK 04 . IIPOTEKAHUS JAaHHBIX
COCTMHEHU N OPraHWYECKUX BEIIECTB . .
peaxiuii 1 reHeTHYeCKOi
OT CTPOEHUS MOJIEKYJI
CBS3M OPraHUYeCKHX
BELIECTB Pa3HbIX KJIACCOB.
3. PacueTHEBIe 3a1a4u 11O
YpPaBHEHUSIM PEAKIIUN C
y4acTUEM OpraHHUYeCKUX
BEIIECTB.
4. JIaboparopnas padboTa
«IIpeBpamenus
OpraHNYeCKUX BEILECTB
IIPY HarpPEeBAHUN»
1.ITpakTrko-
OPUEHTUPOBAHHBIC
3aJ]aHus TI0 COCTABIICHUIO
WNnentuduxanms XUMHUYECKUX PEaKuil ¢
OpPraHUYECKUX ACTUEM OPTaHUYECKUX
p HUccnenosatb ya P
OK 01 | BemecTB, MX 3HAYCHUE BCILIECTB, B T.4.
KayeCTBEHHbIE PEAKIINU
OK 02 Y IPUMEHEHHE B UCIIOJIb3YEMBIX JJI UX
4.3 . OpPraHUYECKUX
OK 04 OBITOBOI 1 . UJACHTU(HUKALMY B OBITY U
. COEAMHEHUH OTIIEIbHBIX
MIPOU3BOJACTBEHHOMN IACCOR MPOMBILIIEHHOCTH.
JEeSATENBHOCTH 2.JIaboparopnast paboTa:
YyeJloBeKa «U nentndukanus
OpraHuYeCKUx
COEAMHEHUH OTIEIbHBIX
KJIACCOB»
Pasnes 5. Kuneruyeckue u Xapakrepu3oBartb
5 TepMOAUHAMHYECKHUE BJIMSIHHE PA3JTHYHBIX

3aKOHOMEPHOCTH NPOTEKAHUS
XHUMHMYECKHX PeaKIMi

(¢axkTopoB Ha
paBHOBeCHE H CKOPOCTh




XUMHYICCKHUX pealcum"d

IIpakTuxo-
OPUEHTUPOBAHHBIEC
XapakTepu3oBaTh TEOPETUUECKHUE 3a/IaHUS
BIIMSIHUE KOHIICHTPALIMHI Ha aHau3 (PaKTOPOB,
pearupyronux BEeCTB U | BIUSIOMINX HA U3MEHEHUE
TEeMIIepaTyphl Ha CKOPOCTH XHUMHYECKOU
CKOPOCTh XUMHYECKHX peakuuu. [IpakTuko-
OK 01 | CxopocTb XUMHUYECKUX peakuuin OPUEHTUPOBAHHBIEC
5 | OKO02 | peakuuii. Xummuueckoe XapaxkTepu3oBaTh 3aJ]aHus Ha IPUMEHEHHE
paBHOBECHE BJIMSIHUE U3MEHCHHUS npunnuna Jle-Ilarense
KOHIICHTPAIIMU BEIECTB, JUTST HAXOXKJICHUS
peaKIu Cpeibl 1 HaIpaBJIEHUs CMEIECHUS
TEMIIepaTyphl Ha PaBHOBECHS] XUMHYECKOU
CMeEIIEHNE XUMUYECKOTO peaKInu ¥ aHAJIN3
paBHOBECHs ($hakTOpOB, BIUSIONINX HA
CMeIIEeHNEe XUMUYECKOTO
paBHOBECHSI
HccaenoBarb MCTUHHBIE
6 Pa3nen 6. PacTBopbl | pacTBOpBI € 3aJaHHBIMH
XapaKTEePUCTUKAMH
1. 3amaun HA
MIPUTOTOBJICHUE
pacTBOpPOB.
2. IIpakTtuko-
OK 01 OPUEHTUPOBAHHBIE
Pa3nuuate ucTrHHBIE
6.1 | OKO02 | Ilonsarue o pacTBOpax PACTBODEI pacyeTHBIC 3aJaHHS Ha
JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIE B
OBITOBOH U
MIPOU3BOJICTBEHHON
JIESITENIbHOCTH YEJIOBEKa
OK 01 HccnenoBath Gpuszmko- JlaGoparopnas padota
6.2 | OK 04 Hf CIIEA0BAIE XUMUYECKHE CBOMCTBA «IIpuroroByieHue
CBOMCTB pacTBOPOB
HCTHUHHBIX PACTBOPOB pacTBOpPOB»
I IIpodeccuonaibLHO-OPHEHTHPOBAHHOE CO/lep:kaHMe (Co/iep:KaHue MPUKJIATHOTO
MOJ1YJIfA)
OuenuBartp
MocJIeACTBUSA OBITOBOM .
Pa3nen 7. . 3amuTa keiica (c
U MPOU3BO/ICTBEHHOM .,
7 Xumust B ObITy "“ NEATEJHLHOCTH YeJI0BeKAa yHaerom 6yzlymen“
NPOU3BOICTBEHHOM JR— npogeccnoHaIbLHOI
AeAITeIbHOCTH YeJI0BeKa . AeSITeJIbHOCTH)
IKOJIOTHYECKOI
0e30macHOCTH

OK 01 Xumus B ObITY U

85 842‘ MIPOU3BO/ICTBEHHOM
JeATeIbHOCTH

OK07 4eJI0BeKa

O11eHUBATH MTOCIEICTBUS
OBITOBOI U
MPOU3BOJCTBEHHOMN
JIeSITENILHOCTH YEJI0BEKa C
MO3UIUM SKOJIOTUUECKOM
0e30MmacHOCTH

Keiic (¢ yuerom Oymymei
npodeccruoHanbHO N
JESITEIbHOCTH )
Bo3MoskHBIE TEMBI
KEMCOB:

1. [Toreruienue kIUMara
Y BBICBOOOKICHHE
ra30BbIX THPATOB CO JTHA




OKeaHa.
2. bynymue maTepuabl
JUTSL aBHa-, MAIIMHO- U
PUOOPOCTPOCHUS.

3. HoBble MaTepuaisl 1jis
COJIHEUYHBIX OaTapei.

4. JIexkapcTBa Ha OCHOBE
pPacTHTEIBHBIX
MpernapaTon

2. OneHkKa 0CBOCHHMS YMECHUI U 3HAHUI Y4eOHOH AMCUHUILIMHBI

[Ipeaqmerom ormeHKH clyXkaT yMEeHUs W 3HaHUs, npeaycMmorpeHHbie OI'OC
CIIO u Ha ocnHoBe ®I'OC COO mno aucuuIUIMHE «XHUMUS», HaAIlpaBJICHHbIC Ha
dbopmupoBanue komretreHIuH. OIleHKa OCYIIECTBISETCS TMOATANHO: TEKYIIUi
TECTOBBIM KOHTPOJb MO TeMaMm, 3alluTa Mnpe3eHTanui u auddepeHInpoBaHHbBIM
3a4er.

Pe3ynbTaTh BBITIOJTHCHUS MPaKTHYECKUX u BHEAYIUTOPHBIX
CaMOCTOSITEIbHBIX pa0OoT, BKIIOYAIONINME PEIIeHUEe 3a7a4, CEMUHAPhI, BBITTOJTHEHUE
MPaKTUYECKUX 3aJIaHUH TaK K€ OIICHUBAIOTCS B MIPOIIECCE TEKYIIET0 KOHTPOJIS.

Pazpabotan u WCmoNb3yeTCs KOMILJIEKT TECTOBBIX 3aJaHUN C NMPUMEHEHHUEM
IpOrpaMMbl TECTHUPOBAHMS, KOTOPBIA IO3BOJIAET OMNEPATUBHO OIECHUTH YPOBEHB
YCBOCHMSI MaTepuara.

Texymuit KOHTPOJIb YCIIEBAEMOCTH MPEACTABIISACT COOOM MPOBEPKY YCBOSHUS
y4eOHOr0 Marepuaja, peryjlspHO OCYIIECTBIIEMYI0 Ha TPOTSKEHHUH Kypca
oOydyenus. Bo Bpems mnpoBeaeHus  y4eOHBIX  3aHATUH  JOTOJHUTEIBHO
UCITONIB3YIOTCS CeAyroIue (PopMBI TEKYIero KOHTPOJIS — YCTHBIN OIpoc, IMPOBEpKa
KOHCIIEKTOB, ITPOBEPKA CAMOCTOSTEIIHHON pabOTHI.

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

CryneHThl JomyckaroTcs K caade auddepeHIMpoBaHHOTO 3adeTa TMpH
BBITIOJIHCHUM BCEX BHJIOB CaMOCTOSITEIBHONH pabOThl, NPAKTUYECKUX padoT,
MIPEAYCMOTPEHHBIX paboyueii mporpaMMoi yaeOHON TUCITUTIIUHBI « XUMUS».

PesynbraTtel nuddepeHIMpoBaHHOTO 3a4eTa MPOMEKYTOUYHON aTTECTAlUH TI0
y4eOHON AUCIHUIUIMHE OTPAKAOTCS B DK3aMEHAIMOHHOW (3a4eTHOM) BEIOMOCTH
(ITpunoxenwne 1).

2.1. Tunosble 3a1aHuA B TeCTOBOM (popMe I OCHKU 3HAHUH

n/m | Bonpocsl OTBETHI
1 | Xumuyeckuit 3J1eMEHT - 3TO a) BUJl aTOMOB C OJJMHAKOBBIM 3aPsJI0M
Aanpa;

0) PIEeKTpOHEUTpaIbHas YacTHIIA,
COCTOSIIIAs U3 TOJIOKUTEITHHO
3apsHKEHHOTO aTOMHOTO s/Ipa U
OTPUIIATEBHO 3aPSKEHHBIX AJICKTPOHOB;
B) OTPUIATEIIHLHO 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.

KHCJIOTOH 110 YPaBHCHHIO PEaKIINN
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) rpauT 1 anMas
0) rpadur u cepa
B) rpadur u dpocdop
I) rpa@uT U KPEeMHHIM
7 | Peakiusi, ypaBHEHHUE KOTOPOU a) COCIMHEHUS
2Fe(OH)3 = Fe,03 +3H,0 - Q 0) pa3yioKeHus
OTHOCHUTCS K PEaKITUsIM: B) 3aMEIICHUs
r) oOMeHa
8 | CycrnieH3uu UMEIOT pa3Mepbl a) meHee 1 HM
JACTIEPCHBIX YaCTHIL 6) ot 1 no 100 um
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) H,O
12 | Cokpaméunomy nonnomy ypaBuenuio | A) Ca(OH), + H,SO, = CaS0,)
OH +H"=H,0 +2H,0
COOTBETCTBYET MOJICKYJISIPHOE b) CaCO3; = CaO + CO,?
B) Ca(OH), +2H CI = CaCl, + 2H,0
F) 2F€(OH)3 = Fe,03 +3H,0
13 | CxmKeHHBIH ra3 U KUJIKAE A) MOIOIIIMX PACTBOPOB;
YII€BOJOPOIbI IPUMEHSIOTCS B b) nns oxnaxaeHus: paguaTopos;
00CTy>KUBaHUH aBTOMOOWIIS B B) snextponuTos;
Ka4yeCTBE: I') roprouero
14 | PaBHOBeCcHE XUMUYECKOW PEAKIIUU A) IpUMEHEHUH KaTalln3aTopa
~ NO +022NO; — Q b) yBennuenun naBiaeHus
Byner cMmemarbesi B CTOPOHY B) ymeHbllIeHUH 1aBiAeHUS
IPOJIYKTa PEAKITUU TIPH [') moBbIlIEHUH TEMIEPATYPhI
15 | TexHuueckoe eJe30 MoaydaroT A) 2IIEKTPOJIN3 COJIeH

MCTOAOM

b) BoccTaHOBIIEHUE KOKCOM U
OKCHUJIOM YTJIEPOJia U3 KEIE3HBIX Py
B) ruagpomeTainyprus

') amomotepmust
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Bapwnant 3

No Bonpocsr OTBeTHI
n/n
1 MeTtanibl - 3TO 3JI€MEHThI, aTOMbI a) 1 — 2 ayieKTpoHa, JIETKO OTJAIOT UX;
KOTOPBIX Ha BHEIIHEM YPOBHE 0) GosblIe 2 3IEKTPOHOB, IPUHUMAIOT
UMEIOT ux;
B) 8 2JIEKTPOHOB;
r) 2 — 3 sIeKTpoHa U 00pa3yroT
amdoTepHbIe COeTMHEHUS
2 3apsn siapa onpenensercs A) OpSAIKOBBIM HOMEPOM 3JIEMEHTA
b) aromHO# MOJIEKYISIpHON Maccoi
AIIEMEHTa
B) konnuecTBOM HEUTPOHOB
') HomepoMm nepuojia, B KOTOpOM
PaCIoJIOKEH JIEMEHT
3 VYKaxxuTe 3J1€MEHT C 3JIEKTPOHHOU a) pocdop
koHpurypanueii 1s? 2s? 2p° 3s2 3p° | 6) xs0p
B) Opom
I') AIFOMUHUN
4 B manbix nepuoniax ¢ ypenuueHuem | A) ociiabeBaroT.
3apsia sapa METaUInYeCKue b) He usmeHstoTCH;
CBOMCTBA B) ycunuBarorces;
[") U3MEHSII0TCA TEPUOUYECKH.
3) XHUMHUYECKast CBA3b B MOJIEKYJIaX A) MOHHas 1 KOBaJICHTHAs
HUTpaTa HaTpUs U XJIopa HEToJsIpHas
COOTBETCTBEHHO! b) noHHas v KOBaJE€HTHAsI MOJIAPHAS
B) Metannuueckas u KOBaJICHTHas
NoJISIpHAs
[') MeTasmnyeckas U KOBaJICHTHAs
HEToJIsIpHas
6 AnnoTporHbie MOIU(HUKAIIMY - 3TO | ) KUCIOPOI U 030H
0) KUCJIOpOA M YIJICKUCIIBIN Ta3
B) KHCJIOPOJ U BOJIOPO]I
I') KUCJIOPOA U a30T
7 Ca(OH); + H,SO4 = CaS04] +2H20 | a) coenuaeHus
+Q 0) paznoxxeHus
B) 3aMEIIICHUS
r) oOMeHa
8 Koutoniasie pacTBOpBI UMEIOT a) meHee 1 HM
pa3Mephl JUCHEPCHBIX YACTHII 0) ot 1 10 100 M
B) 601eel100 am
r) paBHo 100 am
9 OcHoBanue umeer Gopmyiy a) CO2
0) H> CO3
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B) K2CO3
r) NaOH
10 Coxkpamennoe nonnoe ypaaenue | A) Ca(OH), + HoSO4 = CaSO4)
pEaKIUK HEUTPATTU3ALNU MEKITY +2H,0 +Q
TUAPOOKCHUIOM KaJIbIUsl U CEPHOMN B) Ca** + 20H +2H" +S0,% =
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 C a) KHCJIOTaMU;
BEILIECTBAMMU: 0) OCHOBaHUSIMU;
B) KHCJIOTAMH H I1I€JI0YaMHU;
') HEeMETa/NIaMu
12 OtHOcHUTENBHAS MOJIEKYJIApHAs A) 123; b) 44; B) 18; ) 46.
Macca yrJIeKHCIIoro ra3a
CO37 cocTaBIIsIeT:
13 PactBop conu kapOoHaTa HATpuUs A) 111 MOWKH IBUTATEIIsI aBTOMOOMIIS
Na,CO3 mpuMeHsoT: b) nns 3anuBKu B paguatop
B) nns 3apsiaku akkymyssitopa
') KaK TOTIMBO
14 YKaxuTte yclIoBUs, PU KOTOPHIX A) IOHM>XKEHUE TEMITEPATYPhI
paBHOBECHE CMelIaeTcsi B CTOpoHy | b) monmxkenue gaBieHus
oOpa3oBaHus aMMHaKa B) ymeHbIIeHrEe KOHIIEHTPALUU
Ny + 3H;2NH; + 92 kJx WCXOHBIX BEIIECTB
') oTka3 OT KaTanu3aTopa
15. CnaBebl ’emne3a: 4YyryH U CTajlb A) IIEKTPOJIN3 COJIEeH
MOJTY4at0T METOJIOM b) BoccTaHOBIIEHHE KOKCOM H
OKCHJIOM YTJIEPOJIa U3 KEIEIHBIX PY/I
B) runpomeraiyprus
") anmromotepmus
Bapuanr 4
Ne i/t | Bompocsl OTBETHI
1 B Hacrosiee BpeMsi OTKPBITO A)63Bb)100B) 1101") 113
o011ee KOJIMYECTBO IJIEMEHTOB
2 Uucno sHepreTHYecKuxX ypoBHeH B | A) HOMEpPOM MOATPYIIIbL, B
aToMe OmpeIeaeTCs KOTOPOU HAXOJUTCS PJIEMEHT
b) Homepom nepuoaa
B) nopsiakoBbIM HOMEpOM
") aToMHOI MOJIEKYJISIpHON Maccoi
3 OnekTpoHHast GopMyJia BHEITHETO a)3S1?
5JIeKTPOHHOTIO CJI08 YIliepoa 0)4S %p°
B) 28 ?p?
r) 3S?
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C yBenuueHuem 3apsia saapa B
IJIaBHBIX MOJArPYyHIax
HEMETAJIMUECKUE CBOMCTBA

A) ocnabeBaror.

b) He usmensitorcs;

B) ycunuBarotcs;

') u3MEeHsI0TCS EPUOTUYECKH.

HMonHas cBs3p XapakrepHa

A)HCIB) NaCIB) H,T) C

[Iprunne!l aJUTOTPONIKS yriepoaa

A) pa3HO€ KOJIMYECTBO ATOMOB
b) pa3Hbie kpucTaIIIMUECKUE
pEeLIETKN

B) paznuuus B cBoiicTBax

") paznuunast TBEPIOCTH

" Nz + 3H22NH3 + 92 xJIx

a) HeoOpaTuMast

0) oOpaTumas

B) KaTaJIMTHYCCKas
I') HeKaTaJIMTHYCeCKast

OMyJIbCUH 3TO TPYOOUCTIEPCHBIE
CUCTEMBI C Pa3MEpPOM YaCTHUIL

a) MeHee 1 HM

0) ot 1 1o 100 HM
B) 601s1ee 100 HM
r) paHo 100 Hm

AmdoTepHbIe THAPOKCHUIIBI ITO

a) CO,
6) HoCO3
B) KzCOg
r) Al(OH);

10

Macca okcua KaabIus,
o0pa3yrolerocs rnpu pa3ioxKeHun

KapOoHaTa Kanblus Maccon 50 r?
CaCO3; = CaO + CO,1

A)2,81;b)56T1;B)28 ;1) 5,6T.

11

OKHUCIIUTETBHO —
BOCCTAHOBHTEIIPHBIC PEaKIIUU

A) Ca(OH); + H,SO4 = CaSOq4)
+2H,0 +Q

B) CaCO; = Ca0 + CO,1

B) Ca(OH),+2H Cl = CaCl;, +
2H,0

F) C,Hs + H,O = C,Hs OH

12

Cpena kucnasi B pacTBope

A) NaOH
b) HCI
B) NaCl
[') NaNOs

13

Mertamt — 0OCHOBa YEPHBIX CIIABOB

A) menp

b) 301010
B) xene3o
I") maruuii

14

CKOpOCTh XUMUYECKOW pEaKIuu
TOPEHUS CEPhI B KUCIOPOJIC
2S + 30, = 2503

YMCHBIIACTCA IIPU

A) yBEeIUYEHUHU KOHIICHTpAIUU
KHUCJI0pO/a

b) noBbllieHnn TemMnepaTypbl
B) nonmwxenun temmnepaTypbl
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') yBenuueHnr KOHIIEHTpAIUU
okcuja cepsl (4)
15 [TpupoaHbIM CBIpbEM JJ151 A) U3BECTHSIK
MPOMBIIIJIEHHOTO MPOU3BOJICTBA b) xucnopon
HeraméHou u3BeCTH (OKCHIa B) ruapokcu kanbius
KaJIbIUs1) CITYKUT I') cynbdat kanbuus
Bapuanr 5
Ne i/t | Bonpocsl OTBETHI
1 Bocbmyto rpyriny riiaBHyio A) MeTaIIBI
NOATPYNIY 00pa3yroT 3JIEMEHTHI b) nemeTamb
B) nepexoansie
") unepTHbIC
2 N30TOIBI 2IEMEHTOB UMEIOT A) 0IMHAKOBOE YUCJIO HEHTPOHOB
b) onnHakoBoe MaccoBoe YKCIIO
B) pa3noe unciao HEUTPOHOB
") pazHoe uncio NPOTOHOB
3 OnekTpoHHast GopMyJia BHEIITHETO a)3S1?
3JIEKTPOHHOTO CJI0sl OpoMa 0)4S %p°
B) 3S ?p?
r) 3S?2
4 B nepuonax c yenuueHnueM 3apsiga | A) ocinaOeBaroT.
s/Ipa HEeMETALTHYECKUE 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 BEUIECTB , b) nuzomepus
00pa30BaHHBIX OJHUM 3JIEMEHTOM, | B) romomorus
HAa3bIBACTCS ') uzomepus
7 Peaknus coenunenus, obparumas, Karai.
sK30TepMHUecKas, kKatamutaaeckas | 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
oOpa3yromasics B atmocdepe YacTUIl U Karejlb TyMaHa;
b) npu pacTBOpeHun TBEPIBIX
YacTHIl B BOJIE;
B) nipu nepemeniuBanuy Macen B
BOJIC;
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') npu nepeMenInBaHUU TBEPIBIX
YaCTHUI MEXKy coO0OM
9 Comb - 31O a) CO»
0) HoCO3
B) K2COs3
r) AI(OH)3
10 Macca okcHua Kaiablus, A)2.81;b)56T;B)28 ;1) 5,6T.
oOpa3yrolerocs rnpu pa3ioxKeHun
KapOoHaTa KaJbIUsi Maccou 5 17
CaCO3; = CaO + CO»1
11 [[[€10un B3aMMOJEHUCTBYIO C a) KUCIIOTaMUu;
BEILIECTBAMU 0) OCHOBaHUSIMU;
B) KHCJIOTAMH H I1I€JI0YaMHU;
') METAJJIAMU
12 Hesnextponutsl - 310 A) xJI0puj HaTpUs
b) cepnas xucnora
B) ruapokcua HaTpus
I") 6ens3un
13 CriaBbl B aBTOMOOUIIECTPOCHUU A) muH
NPUMEHSIOT JJIsl IPOU3BO/ICTBA b) no60BbIX cTéKON
B) neraneit qeurarens
') ynnotauTenei
14 [Ipu yBenu4yeHnN KOHIIEHTpauu A) 1,5 paza
okcujaa azora(2) B 3 pasza ckopocth | b) 3 paza
peaxkuuu B) 6 pas
2NO + O2 = 2NO> I') 9 pa3
YBEJIUYUTCS B
15 [Ilesi0uHbBIE METATIIBI U TAJIOTECHBI A) 2IIeKTpOIIN3
MOJIy4ar0T METOJIOM b) BoccTaHOBIIEHHE KOKCOM
B) runpomeraiyprus
I') anmromotepmust
OTBeTHI
TecroBoe | Bapuant Ne | Bapuant Bapuant Bapuant | Bapuant Ne
3aJlaHue 1 No 2 Ne 3 Ne 4 5
1 a 0 a r r
2 ] r a 0 B
3 r a 0 B 0
4 a B a B B
o) a a a a r
6 a a a 0 r
7 B ] r 0 0
8 a B 0 B a
9 0 a r r ]
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2.2. 3ananus 1Ji BbINOJTHEHUS] MPAKTHYECKUX PadoT
IIpakTnyeckune 3agaHus
Tema 1.1. OcHOBHBIE MOHATHSA U 3aKOHBLI XHMHH.
Paccuuraiite maccoByto n10:t0 (%) 1715 IepBOro 2JIEMEHTa B BEIECTBE:

| dopmyJia BEIIeCTRa: |
| CO2, H2S; |
| NH3, H3PO4; |
CH4, H20;
| Na2504, Nazs; |
NO3, HBr;
K2Si03 ,Ca(OH)2
Pemure 3agaun.
l.PaccumnTaiiTe, Kakoe KOJIMYECTBO(N) YIIEKUCIOro raza MOJIyYUTCS IMPU CrOpPaHUU
or yris (C).

2.CKOJIBKO JIUTPOB BOJIOPOIa (H.y.) CrOpesio, eciau o0pa3oBanoch 72 T BOJIbI?
3.Kakoe KOJMYeCcTBO BEUIECTBA BOJOPO/A BBIACIHUTCS MPU B3aUMOAECHCTBUN MarHus
C COJISTHOM KHCIOTOU Maccoit 146 r?

4.Kakoit 00beM kuciopoja (H.y.) HyKeH IJisl CKUTaHus cepbl Maccoit 6,4 r no SO2.
5.Kaxkas macca runpokcua HaTpus oTpedyeTcs i IpeBpalleHus cyibpara MeIu
(IT) maccoit 16 t B ruapoxcua meau (I1)?

6.I'unpokcus amoMUHUST Maccol 7,8 T pacTBOpWIM B coJisiHOM kuciote. Kakas
Macca CoJId IpH 3ToM o0pa3oBajach

7.KakoBa macca HUTpaTa Meau, OOpa3yroUIErocss MpHU B3aUMOJICUCTBUU OKCHJIA
menu(Il) maccoit 4r ¢ a30THOM KUCIOTOM?

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

9.Kaxkoit o0beM kucimoposa (H.y.) moTpeOyeTcs Ay ckuranus 2,4r Maraus?
10.CxoapKk0 JUTPOB BOJAOPOJA (H.y.)MOKHO TMOJYYUTh TPU JEHCTBUM U30BITKA
pa30aBIEeHHON CEPHOM KUCIOTHI HA LIMHK Maccoil 24r?

11.Xmopun wnHatpust pearupyer ¢ 17 r© Hutpata cepebpa. Hailtu wMaccy
00pa3oBaBIIETOCs 0CaIKa.

12.Bprauciaure Maccy ocajika, MOJIy4E€HHOTO JEMCTBUEM PAacTBOPA, COACPIKAIIErO 3T
TUAPOKCHUAA HATpUs ¢ pacTBOpoM cyibdara meau(1l).

Tema 1.2. Ilepuoanueckuii 3akoH u Ilepuoamyeckass cucrema XUMHYECKHUX
3jieMeHTOB /.. MeHe/ieeBa U CTPOEHUE aTOMA.
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[lonp3ysice mnepuonuyeckord TaOMUUEH, JdalTe XapaKTepUCTUKY XUMUYECKUM
AJIIEMEHTaM MO IJIaHy:

1.Ha3zBaHnue XMMHUYECKOTO 3JIEMEHTA.

2. X"UMHUYECKUH 3HAaK, OTHOCUTENIbHASI aTOMHas Macca (Ar) XUMUYECKOTO AJIEMEHTA.
3.I1opsAKOBBII HOMEP XUMHYECKOTO DJIEMEHTA.

4.Homep niepuona (OoubIioi 4-7 wim mansrii 1-3).

5.Homep rpymmsl, noarpynmna (riaBHas «Ay» win nodouyHas «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 popMyJibl CTPOEHHUS aTOMA.

10.Metann ninn HEMETaII

11.Beicuii okcu (TONBKO IS S, P).

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

HazBanue XMMHUUYECKOI0o 3JI€MEHTA:

| cepa, alIFOMUHNM; |

docdop, Kanuii;

HAaTpUH, )KeJIe30;

| wpHK, Gapwit; |

KaJILIIUIM, MEJIb;

| Maruuii, KHCI0pOs |

Tema 1.3. CTpoeHue BemecTna.
OrnpeneneHue TUIIOB XUMHUUYECKOM CBSI3U y BELIECTB.

| dopmyia BelecTBa: |
Fe203,N2,NaBr,S02,NH4CI,Bal2, AsH3,K20,F2

PCI3,HF,Mn203,CI2,PI12,CO2,H2S,PbCl4,Fe2S3,Br2
| KOH,Br2,Zn0,AIBr3,H20,CuCl,HBr,CO2,Cr203,12 |
| Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,CrO,12 |
| MgCI2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2 |

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

Pacnpenenuts BemiecTBa B TaOIUIlY IO TUITY XUMUYECKOM CBSI3U.

Honnas | KosanentHnas | KosagentHasa | Merajaanueckas
CBA3b MOJIsIPHAS HEMoJIsIpHAS

Pemre 3apaum.

1.Kakoit o0beM (H.y.) YIJIEKHCJIOTO Tra3a MOXKHO TOJYYHTh MPU TEPMUUECKOM
paznoxenuun 200 r n3BectHsika CaCO3, coaepxaiero 20% npumeceit?

2.50 r a3ora, comepxaiiero 5% mnpumecen, pearupyer ¢ BoaopoaoM. Paccunraiite
Maccy noJrydeHHoro ammuaka NH3.
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3.Kakas macca CaO o6pasyercs mnpu oOxure 400 xr wuszsectHska CaCO3,
coaepxkauiero 6% mnpumecein?

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

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

6.0mnpenenure KOJIWYECTBO BemecTBa (Moib) okcuaa yraepona (IV), koropeie
MOXHO NOJy4uTh npH pasznoxkeHuu 350 r m3BectHska CaCO3, comepxaniero 5%
npumecei (H.y.).

Tema 1.4. Boga. PacTBopbI. DJIEeKTPOIUTHYECKAS JUCCONM AU,

Pemute 3agaun.

1.Mmeetcsa pactBop xnopuna Hatpus mMaccod 250 r, B koTopom coaepxkurcs 50 r
XJIOpHJla HaTpusl. BeiuncauTe MacCoBYIO 0O COJIM B 3TOM PacTBOPE.

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

3.CKOapKO rpaMMOB T'MAPOKCHAA HaTpus conaepxkutca B 150 T pacTBopa ¢ MaccoBoi
JoJIeH TUAPOKCHAA HATPUS B HEM 6%7

4.Caxap maccorr 90 r pactBopwin B 500 r Bojbl. BblunciuTe MacCcoBYyIO J10JIO
caxapa B MOJIyYUBLIEMCS pACTBOPE.

5.KakoBa macca cepHOl KHCIIOTHI, conepxauierics B 200 r 7%-Horo ee pacTBopa.
6.Kakas Macca st mpurotoBiieHus 5%-HOTo pacTBopa Xjaopuaa Hatpus maccoit 120
I TOTpeOyeTCs COJIH.

7.Hanummure ypaBHEHHUS IUCCOLMALMU CIAEAYIOMIUX JIEKTPOJIUTOB:

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)Al(OH)3+KOH— CaCl2+Na3P0O4— ;

3)Na2SiO3+HCl— H2SiO3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S04— ;

5) FePO4+HCl— HCl+Ba(OH)2— ;

6) Al2(SO4)3+NaOH— AI(OH)3+HCl—

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

Bapuant Nel

1. Kakue coenuHeHus Ha3bIBalOTCA okcuaamMu? Kakue u3 IMpUBEACHHBIX OKCHIOB
Fe203, CrO3, NO2, P205, MnO, MnO2 gsinsrorca xuciaotHeiMu? Harmmmmre
YPaBHEHUS pEeaKIMi B3aUMOAEHCTBUS KUCIOTHBIX OKCUAOB CO MIEITOYaMH.

2. Hanumure ypaBHEHMS pEAKLHI, C MOMOIIBIO KOTOPBIX MOXHO OCYUIECTBUTH
CIEAYIOLINE IPEBPALLICHUS

Fe—Fe203+HC] —?7—Fe(OH)3—Fe2(S0O4)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.CoctaBuUTh (POPMYIIBI ABYX TOMOJIOTOB JIJIsl BEIIECTBA, UMEIOIET0 CTPOCHUE:

CH,—~CH—-CH,—~CH,—CH, (C/H,).
|

CH,

4.Cpenu cnefyomux COeIMHEHNN HalIUTe N30MEPHI:

2) CH,—CH,~CH,~CHy; 6) CH;~CH—CH; ») CH,~C—CHy;
CH, CH,

r) CHy~CH,~CH—CH,,

CH;

5 Ins BemectBa, mmeromero crpoenne: CH3 - CH (CH3) — CH3, cocraBbre
(GbopMyJIBI OJTHOTO M30MEpa M JBYX IOMOJIOTroB. JlaiiTe ompeneiacHUE H3oMepa M
roMoJIOTa.

6.Jlns BemiectBa, mmetoriero crpoenue: CH3 — CH(CH3)- CH2 — CH(CH3) -
CH3, coctaBbTe (hOpMYyJIbI OJTHOTO H30MEPA U JBYX TOMOJIOTOB.

Tema 2.2. YrieBoaopoabl U X NPUPOIHbIC HCTOYHUKH.

3amanue 1.CocTaBieHHe CTPYKTYpHBIX (OpPMYT TOMOJIOTOB U  H30MEPOB
OpraHUYECKUX BEIIECTB.

1.1.Kak Ha3bIBalOTCS IO CUCTEMATUYECKON HOMEHKIIATYPE CIAEAYIOIINE aIKEHBI:
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1) CH;—CH,—C=CH—CHj,
CH,—CHj;
2) CH;—CH—CH—CH,—C=CH,
bh, Sh,—cH, G,
CH,
3) CH2=CH—(|3—CH2—CH3
CH,—CHj,
CH, CHs
4) CH3—(|3—CH=CH—C|3—CH3?
CH,—CHjs (|3H2—CH3

1.2.13o0pa3zute CTpyKTypHbIe (OPMYJIBI BCEX YIJIIEBOAOPOAOB, MOJICKYJISIpHAS
dbopmyna koropeix CSH10. HazoBuTe 3TN coequHeHus.

1.3.CocTtaBbTe rpaduyeckue GopMyJibl AIKEHOB IJis n = 4.

1.4 . Hanuiute CTpYKTYpHBIE (POPMYIIBI CIIEIYIONIUX aTKEHOB:

a) 3-3TUireKceH-1; 6) 3-3Tun-2-MeTunoKTeH-4; B) 3-nmponuirenteH-1,

) 2-MeTui-3-MponuirenTer-1; a) 5,6-auMeTua-4-nmponuiarenTeH-2;

1.5.Kakue BuIbl H30MEpUU XapaKTepHbl ais ainkeHoB? Hamummre ¢QopMybl
BO3MOKHBIX U30MEPOB MEHTEHA -1.

1.6.Hanummte cTpykTypHBbIE (GOPMYIIBI CASAYIOMNX ANKATUCHOB:

a) 2,3-rekcaamen; 0) 1,3,5-rekcarpuen; B) 2,4-auMmeruineHraaueH-1,4; r) 2,3-
auMeTunoyTaaueH-1,3 o) S-metunrekcaauer-1,3; e) 4-metunokraauen-1,4.

3amanue 2. YcioBue 3agad  HEOOXOAUMO CHUCHIBaTh. PerneHue 3amay  Ha
HAXO0XJICHUE MOJICKYJISIPHOU (DOPMYIIBI.

2.1.BeiBeuTe MOJIEKYISIpHYIO (POPMYITY BEIecTBa, coaepxaiiero 85,7 % yriepoaa
u 14,3% Bonopoaa. IImoTHOCTH mapoB 1o BOJIOpoAy paBHa 21.

2.2.0mpenenure MOJEKYJSIpHYI0 (GOpMyITy Tra3000pa3HOTO BEIIECTBA, €CIU €ro
IJIOTHOCTh MO BO3AYXY paBHa 2, a MaccoBas nojis yriaepoja 82,76% u Bogopona
17,24%.

2.3.Haiitn wmomnekynsipHyio GopMyiry Ta3000pa3HOTO BEIECTBA, COJEPXKAIIETO
93,75% yrnepona u 6,25% Bomoposa, €Ciau MIOTHOCTh 3TOTO BEIIECTBA MO BO3AYXY
paBHa 4,41.

2.4 Haiinute MONeKymsapHyo GOpMyITy yrieBOJOPOJa, MAacCOBasi JOJS YIiieponaa B
kotopoMm cocTaBisieT 80%, OTHOCUTENbHAsl IUIOTHOCTh BEMIECTBAa IO BOJIOPOIY
paBHa 15.

2.5.Haitnute wmonekysipayo ¢Gopmyily allkeHa, MaccoBasi JoJisli BoAopoAa B
KoTopoMm cocTtaBiisieT 14,3%, oTHOcHTENbHAsA IUIOTHOCTh 3TOrO BEIIECTBA MO
BOJIOpOAY paBHa 21.
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2.6.Haitnute Monekynsipuyo ¢Gopmyly yrieBogopoaa, cojiepxkaiiero 82,8%
yriepona u 17,2% Bogopona. OTHOCUTENBHAS TUIOTHOCTh BEIIECTBA MO BO3AYXY
paBHa 2.

3amanue 3. CocTaBUTh TaONMIy B3aUMOCBSI3M MPENEIbHBIX, HENpPENEIbHBIX U
apOMaTUYECKUX YTI€BOJIOPOIOB.

Tema 2.3 Kucsaopoaocoaepskamue opranndyeckue coeJMHeHusl.

3apmanuel. CoctaBieHue CTPYKTYpHbIX (OpMyT TOMOJIOTOB U H30MEPOB
OpraHUYeCKUX BEILECTB.

Cpenu npuBeneHHBIX (GOpMYJ HalWIUTe MU30MEpPHI MEHTaHoJda-1 W ompenenure BUL
nzoMepuu. JlaiiTe Ha3BaHUSI BCEM COEIUHEHUSM:

8) CHy ‘Hz=CH=CHy = 0OH
|
H B CHy = CHa = O i = N

B} CHy — CHy — CH - CHy — CHa
II"I-'-: i CH — CHOCH) - CHIUCHz) — OH
BTy = Chp = CHOH = CHj
1.2 Hanumute MonekyisipHbie (pOpMyYIbl M Ha3BaHUS YEThIPEX MEPBUYHBIX CIUPTOB
C YMCJIOM aTOMOB YIJICPOJda B MOJICKYIJIC 4 u OoIee.
1.3. PacnpenenI/ITe CIcAyromue BCUICCTBA HA TPU T'PYIIIBI — CIIMPTBI, aJIbACTUIBI,

Kap6OHOBBIC KHCJIOTBI:

0 _o
CHOH, CH~cZ , cH,~cZ

OH g’
0 0
= =
CH-CT , CHOH, CR-CT .
: OH H
0 20
n—cf v BT, C,H,OH.
H OH
1.4. CoctaButh u Ha3BaThb 1o JIBa n3oMepa COCIUHCHUSA

C5 H10 O2, npunaasniexkaiye pa3iniyHbIM BUAaM U30MEPHH.

1.5. CocraBuTth U Ha3BaTh 1o ABa n3oMepa coequuenust C5 H10 O, npunagnexamnime
Pa3IMYHBIM BHIaM U30MEPHUH.

1.6.Hammmute cTpykTypHBIE (DOPMYIIBI CIASTYIONIUX BEIIECTB:

a) 2,4-muMeTnI-3-3TUIITeKCaHaTb;

0) 2,2,4-TpuMeTHI-3-U30MPONIITICHTAHATTb;

B) 2,3,4-TpuMeTHI-3-3THITICHTaHANOII-1,2;

1) 2,3,4-TpuMeTHII-3-U30IPOIMITeKCanTpron-1,2,4;

n) 3,4,5,5-rerpametnin-3,4-TUATUATEITAHOBAS KUCJIOTA,

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

3aganue 2.Pemienue 3amad Ha HaAXOXKJIACHHUE MOJEKYISIpHOM (popmynbl. YciaoBue
3a7a4 HEOOXOIUMO CITHCHIBATb.
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2.1. B yraeBogopone MaccoBas Aoyt yriaepoaa paBHa 84%. OTHocuTelbHas
IJIOTHOCTh TMApoOB YTIJEBOAOpPOJa MO BO3NyXy paBHa 3,45. Omnpenenute dhopmyny
YII€BOAOPOIA.

2.2. MaccoBas gons yriaepoaa B yriaeBoaopoae coctaBiseT 83,33%. IlmotHOCTh
MapoB yrieBo0pojia Mo Bogopoay paBHa 36. Onpenenute Gopmyiy.

2.3. MaccoBas nons yriepoga B yriaeBojgopoae coctaBigeT 85,7%. IlnoTHOCTH
MapoB yrieBoJ0poa mo Bo3ayxy pasHa 1,931. Onpenenure Gpopmyiny.

2.4. YrneBonopon coaepxkut 16,28% Bomopoaa. [ImoTHOCTH 3TOro BemiecTBa mnpu
HOpMaJIbHBIX ycioBusax 3,839 r/n. Halinure MonekymsipHyro QopMyay 3TOro
yII€BOAOPO/IA.

2.5. Yraesogopona coaepxut 82,76% yrnepoaa. Macca 1 1 atoro yrieBogopoja
(n.y.) coctaBusier 2,589 r. Haifnure MonekysipHyto (hOpMyiTy 3TOTO yIiI€eBOJ0OPOAA.

3agaHus NI CAMOCTOATEIbHOM padoThl
KonTpoJsbHas padora

Tema. OcHOBHbIe NOHATHA M 3aKOHbI xumuM. Ilepumonmuyeckmii 3aKOH M
IHepuoanueckass cucreMa xumMuyeckux 3JjemMeHroB JIL.U. MenpeaeeBa u
CTPOEeHHE aTOMA.
Bapuant Nel
1.JlaliTe ompeneneHUe TMOHATHUN: XUMHUYECKUM DJIEMEHT, aToM, MoJiekyna. Yem
oTIUYaroTcs pusnveckue sBaeHus oT xumuueckux? [IpuBeaurte npumepsl.
2.Chopmynupyiite 3akoH 00beMHBIX OTHOIIeHUU. [lonTBepaANTE 3aKOH HA MpUMEpE
peaKIuy B3auMOAEHCTBHS BOAOPOAA C A30TOM.
3. IlpuBenure ¢dopmMynupoBKYy mnepuoguyeckoro 3akoHa J[.M.MenneneeBa. Urto
cuutan J[.M1.MeHneneeB riaBHON XapaKTepuUCTUKOW sneMeHTa.? Kak HM3MEHSIOTCSA
CBOMCTBA 3JIEMEHTOB B [I€pUOAaX U rpymnmnax?
4.JlaitTe XapaKTEPUCTUKY aTOMOB I10 I1aHy: Ne 4
5. Onpenennutb OTHOCHUTENIBHYIO MOJEKYJsSIpHYIO Maccy BemiecTB: Cu20, KNO3,
Na2Si103, H3PO4. JlaTs Ha3BaHHE KaXKJOMY BEIICCTBY.
6.HammucaTp a5ekTpoHHBIE POpMYIBI 711 aTOMOB 3ieMeHTOB: 14, 37, 41.K xakum
ANIEKTPOHHBIM CEMENCTBAM OHU OTHOCSITCS?
Bapuant Ne2
1.Jlaiite ompenelneHHe MOHATHI: MOJb, OTHOCUTEIbHAs MOJIEKYJsSIpHas macca,
MOJISIpHBIN 00beM. UeMy paBeH MOJSIpHBIA 00BeM JIF0OOT0 Ta3a Mmpu HOPMaJbHBIX
yCIOBUSX?
2.Jlaiite dhopmynupoBKy 3akoHa ABoranpo. Ompenenute, OAMHAKOBOE JU YHCIIO
MOJIEKYJI COJIEPIKUTCS B
a) 10 m a3ota u 10 murpax merana? 6) 10 xr azota u 10 kr metana?
3.IlpuBegute  QOpMYIMPOBKY  3aKOHA  COXpPAHEHHUS]  MacChl  BEUIIECTB.
[IpowmocTpupyiite ero Ha IpuUMepe peakiuu B3aumojencTBust okcuaa meau (II) ¢
A30THOW KHCIJIOTOM.
4.J1aliTe XapaKTEpUCTHKY aTOMOB 110 T1any: Ne 6
5.0npenenuTh OTHOCUTEIBHYIO MOJEKYJIsIpHYI0 Maccy BemlecTB: Al12(S04)3,
H2S04, K28, Mg(OH)2. Jlats Ha3BaHUE Ka)KJIOMY BEILIECTBY.
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6.Hanucate snekTpoHHbIe (GOpMYIBI Jisi aToMOB 3nemeHToB: 17,38,41. K kakum
AJIEKTPOHHBIM CEMEUCTBAM OHU OTHOCSTCS?

Bapuant Ne3

1./laliTe ompeneneHue MOHATUN: XUMUYECKUE PEAKLIHUHU, XUMUYECKHUE (POPMYIIbI,
XUMUYECKHe ypaBHeHUs. UTo Ha3bIBaeTCS MHACKCAMU B XUMUYECKUX Popmynax?

2. Ilepeuncnute OCHOBHBIE MOJTOKEHUSI AaTOMHO-MOJIEKYJISIPHON TEOPHUH.

3. Ilo xakomy TMpHU3HAKY 3JEMEHTHI MOAPA3ACISIIOTCS Ha AJICKTPOHHBIE ceMeicTBa?
Kaxkue s>1mexTpoHHbBIE ceMelcTBa BaM U3BECTHBI. K KakUM 3JIEKTPOHHBIM CEMEWCcTBaM
OTHOCSITCSI DJIEMEHTBI KaJblIMi, HEOH, CKaHINH, IepUii?

4.JlaitiTe XapaKTEPUCTUKY aTOMOB 10 I1any: Ne 14

5.0npenenuTh OTHOCUTEIBHYIO MOJEKYJsIpHYyt0 Maccy BemectB: SO3, CaCO3,
H2S0O3, NH40H /[lats Ha3BaHUE Ka)XAOMY BEILIECTBY.

6.Hanucate snexkTpoHHbIE (HOPMYINBI [T aTOMOB 3JeMeHToB: 7,39,56. K kakum
AIIEKTPOHHBIM CEMEUCTBAM OHU OTHOCSITCSA?

Bapuant Ne4

1.JlaiiTe ompenenieHre TOHSATUN: aTOM, AJIEKTPOHHOE 00JIaKO, TJIABHOE KBAaHTOBOE
gucio. Uto xapakTepu3yeT IJIaBHOE KBaHTOBOE uucio? Kakue 3HaueHUs MpUHUMAET
IJIAaBHOE KBAaHTOBOE YHCIIO?

2.Ilouemy B TJHaBHBIX TMOATPYIIAaX CBEPXYy BHU3 METALUIMYHOCTh DJEMEHTOB
yBEIUYUBACTCS, a4 HEMETAUIMYHOCTh yMeHbImaeTcsi? Yto  XxapakTepusyer
ANEKTPOOTpULATENbHOCTh? Kak M3MeHseTcsl 3lIeKTPOOTPULATENBHOCTh B TJIaBHBIX
noArpymnmax?

3. KakoB ¢usnueckuii cMBICI TOPAIKOBOIO HOMEpa XUMHYECKOTO JJeMeHTa?
CKOJIBKO TPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB COAEPKUT aTOM KeJeza?

4.JlaliTe XapaKTEpUCTUKY aTOMOB T10 T1any: Ne 12

5.0npenenuthb OTHOCHUTEIIbHYIO MOJIEKYJISIPHYIO Maccy
semtects: PO3, Zn(OH)2, H2Si03, AICI3

JlaTh Ha3BaHHE Ka)XJAOMY BEIIECTBY.

6.HammcaTte 25ekTpoHHBIE (POPMYIBI JJIsi aTOMOB 3jeMeHToB: 4,16,33.. K kakum
AIEKTPOHHBIM CEMENCTBAM OHU OTHOCSITCS?

Tema. CTpoeHue BemecTBa.

Bapuant Nel

l. Kakasg cBsA3p Ha3bIBaeTCsl KOBaJIEHTHOW HenomsipHoil? IlpuBeaute cxemMbl
oOpa3oBaHus CBsi3eil B MoJleKynax OpomoBojopona u Opoma. Kak HaswiBaeTcs
MEXaHW3M 00pa30BaHUsl CBA3MU ISl ATUX CIy4aeB?

2. JlaliTe omnpeesieHUE MOHITHIO IJIMHA CBs3U. Kak M3MEHsETCs JJIMHA CBA3U MEXKIY
aToMaMHd B MOJIeKyJax (TOpPOBOJOpPOAA, XJIOPOBOJAOPOJA, OPOMOBOJIOPOJA,
nonoBogopona. OObscHHUTE, HCTONB3YsS Tpadudeckue GOPMYIBI IS ITUX
COEIMHEHUI U YUUTHIBAsI UX MOJIOKEHUE B IEPUOANUECKON CUCTEME.

3. Uro Takoe BaslleHTHOCTH? UeM O0OBACHACTCS CYIIECTBOBAHHUE DJIEMEHTOB C
MIOCTOSIHHOM BaJ€HTHOCTHIO? UTO SIBNSETCS MPUUYMHOM MEPEMEHHON BaJ€HTHOCTHU
MHOTHX 3JIEMEHTOB?

4. Hanumure MexaHu3M 00pa3oBaHusl CBA3U B MoJekynax: SiH4, Na2S

S.YKaxXuTe TUNBI CBA3CH W ONPEAECIUTE CTEIICHU OKUCJICHHS aTOMOB B MOJIEKYJIaX

cnenyromux coequuenwnii: a) H2 , HBr, Na2 SO4 ; 6) Br2 ,HI , K2SO3
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Bapuant Ne2

1.Kakyro cBA3b Ha3piBalOT MOHHOW? [loueMy OHa SBIAETCS NPENEIBHBIM CIIy4aeM
KoBaJIeHTHOM cBsi3u? [IpuBenute cxemy oOpa3oBaHus XJIOPUIA HATPUSL.

2.JlaitTe ompejelieHUE MOHATUIO «XUMHUYECKasi CBs3b». KakoBbI J1Ba 00s13aTEIbHBIX
yCJIOBUSI 00pa3oBaHUsl KOBaJeHTHOM cBsi3W. [lokaxuTe Ha mpumepe oOpa3oBaHUs
MOJIEKYJIbI BOJIOPO/ia U3 aTOMOB.

3.JlaliTe ompeneneHUE MOHITUIO CTENEHb OKUCIeHMsA? Kakue 37IeMEHTBl UMEIOT
MOCTOSIHHYIO CTENEHb OKHUCIIEHUSI BO BCEX CJOXHBIX BemiectBax? YUeMy paBHBI
BBICIIIME U HU3IINE CTENIEHU OKUCIICHUS 3JIEMEHTOB?

4. Hanuiure MexaHU3M 00pa3oBaHUs CBs3M B MoJiekynax: K2S, N2

5.YKaxuTe TUMBI CBA3CH M ONPEACIUTE CTENECHH OKHUCJIEHHUS aTOMOB B MOJEKYJIax
cnenyromux coequnenuit: a) Cl12 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02
Bapuant Ne3

1.Kakas cBsi3b Ha3bIBaeTcsl MeTaunueckoii? KakoBel ee 0ocoOeHHOCTH?

2. Kakas cBsi3b Ha3bIBa€TCs JIOHOPHO-aKIenTopHOU. [lokaxuTe cxemy oOpa3oBaHUs
JIOHOPHO-AKIIENTOPHOM CBSI3U HA MPUMEPE MOHA AMMOHUSI.

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

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

5. YKaxuTe TUMBI CBA3EH M OMPEACIUTE CTEIEHU OKHUCJIECHHUS aTOMOB B MOJIEKYJIax
cienyronux coenunennii: a) OF2 , H202 , MgSO4 6) H2S, Na3P0O4 , LIOH
Bapuant Ne4

1.Kakyro cBsI3pb Ha3bIBalOT MOHHOW? Mexay aroMamMu KakuMX OJJIIEMEHTOB OHa
oOpazyetcs? Kakoii 3apsn umerot nonsl metaiioB? Kak onu HaswiBatorcsa? B xakue
MOHBI MPEBPAILIAOTCS aTOMbl HEMETAJIJIOB ITPU IPUCOEAUHEHUHN SJIEKTPOHOB?

2. JlaiiTe ompeneneHHUE TMOHITHIO XUMUYECKas CBsi3b. Kakue TUIIBI XUMHYECKOU
CBSI3U BbI 3HaeTE?

3.Hanummure Mexanu3M o0pa3oBaHus CBs3U B Mojiekynax: H2S, ClI2

S.YKaxure TUIBI CBS3€U W OIPEIEIIUTE CTENEHH OKUCIICHUS aTOMOB B MOJIEKYJax
cnenyromux coeaunenwnii: a) Ca(OH)2, K3P0O4, NaOH 6) H20, CO2, PH3

Tema. Boga. PacTBopbl. JIeKTPOJIUTHYECKAS TNCCOIHALIMS.

Bapuant Nel

1.JlaiiTe ompeneneHre MOHATHIO PacTBOPHI. Kak KiacCuUIMPYIOTCS PacTBOPHI IO
arperaTHoMy coctosiHnio? Kakue mpoieccsl MpOTeKaroT MPU PACTBOPEHUHU BEIIECTB
B JKUJIKMX PACTBOPUTEIIAX?

2.JlaliTe ompenelieHUE TMOHSITHIO MacCOBOM JoJie pacTBOpeHHOro BemiecTBa. Ilo
KakuM (GopMysiaM MOKHO pacCuyMTaTh MACCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA,
Maccy pactopa?

3. Kakue BemiecTtBa OTHOCATCS K 3JEKTpOIUTaM U He 3iektponutam? [IpuBenute
MIPUMEPBHI.

4 Hanmumure MONEKYJAPHBIE WU MOHHBIE YPAaBHEHUS PEAKUWW, MPOTEKAIOIIMUX IPH
CIIMBAHUU PACTBOPOB:

a) XJIOpHJia HATPUS U HUTpaATa cepedpa;

0) CONSIHOM KUCJIOTHI M KapOoHaTa Kasus;

B) xuiopuaa xene3a (I11) u ruapokcuaa HaTpusi.
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5. Pemure 3anauun.

1.Kakast Mmacca conu notpe0yercs ajist npurotoBieHus 15%-Horo pactBopa xjiopuaa
HaTpus Maccout 120 r.

2.1IpurotoBnen 20%-HbI pacTBOpP HUTpaTa KanblUsA. BelumcianTe Maccel BOABI U
HUTpaTa KaJiblus, coaepxkamuecs B 100 r Takoro pacteopa.

3. B Boae maccou 200 r pactBopuinu 40 r conu. KakoBa maccoBasi 107151 COJIU B 3TOM
pacTBope.

Bapuant Ne2

1. [aiiTe ompeneneHrne MOHATHIO AMCHEpcHble cucteMbl. Kak kimaccuguuupyrorcs
JUCIIEPCHBIE CUCTEMBI 110 pa3Mepy YacTHI] AUCTIEPCHOM (a3bl?

2. Jlaitite ompenesieHHe MOHATHIO MOHBI. Kakue MOHBI HA3bIBAIOTCS KaTHMOHAMH, a
kakue annoHamu? [IpuBenure npuMepsl KATHOHOB U AaHUOHOB.

3.ChopmynupyiiTe  OCHOBHBIE  TIOJIOKEHHS  TEOPUU  DIIEKTPOJIUTUUYECKOU
mucconmannd. KTo w© Korga  OpemyioKWI  TEOPHUIO  AJIEKTPOJIMTHYECKOMN
JIUCCOLMAlN?

4 HanucaTh ypaBHEHHE pEAKIUM MEXAY THAPOKCHUIOM Kajlus W COJISTHOU
KHUCIIOTBI; MEXKIY XJIOPUIOM Oapus U CyJbdaToM HATPUsl; MEXKIY XJIOPUIOM HATPHS
U HUTPATOM cepeldpa B MOJIEKYJISIPHOM U HOHHOM BUJIE (TIOJTHOM U COKPAIICHHOM).
5.PemuTe 3agaun.

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

2.1IpurotoBnen 20%-HbIl pacTBOp XJOpula Kanblus. Beruuciaure Macchl BOAbI U
xJiopua Kajnplus, conepxamueca B 100 T Takoro pactBopa.

3.Jano 500 r 10%-noro pactBopa cynbdara meau(ll).Beruncaure maccy aToit conu
B JAaHHOM pacTBOPE.

Bapuant Ne3

1.JlaiiTe ompenelieHUE TMOHATHIO CYCIEH3UH, 3MYJbCHH, KOJUIOMIHBIE PACTBOPHI.
[IpuBecTr npuMepsl.

2. JlaliTe ompeaeneHUe MOHSATUIO JIEKTPOJUTHI. Kakue 3JIeKTpOIUTHI Ha3hIBAKOTCA
CWIbHBIMH, a Kakue ciadbivMu? [lpuBeaute npumMepsi.

3.UeM oOBsCHSETCA pa3Myue B CBOMCTBAX MOHOB M aTOMOB OJHOTO M TOTO K€
aJeMeHTa’?

4. Hanumure MOJNEKYJSIpPHbIE U MOHHBIE YPAaBHEHHUS pPEAKUUW, MPOTEKAIOMIUX MPU
CIIMBAHUU PACTBOPOB:

a) XJIOpUJa HaTpUs U HUTpaTa cepedpa;

0) COJISTHOM KHUCIIOTHI M KapOOHATa KaJlus,

B) xuiopuaa xene3a (I11) u ruapokcuaa HaTpusi.

S.Pemure 3anaun.

1.Onpenenure maccoByro nomo (B %) KClB pactBope, MOIydYeHHOM TpHU
pactBopennu KCl maccoii 20 r B Boge oobemom 300 mit.

2.IIpurotoBneH 10%-Hblil pacTBOpP XJIOpUAA AIOMUHUS. BoluucanTe Macchl BOJbI U
XJIOpHJIA AMOMUHUSA, coaepxkamuecs B 200 r Takoro pactBopa.

3.Mmeetcs pacTtBop kKapOoHaTa HaTpusi Maccoi 250 r, B kKoTopoM coaepxkutcs 50 r
KapOoHaTa HaTpus. Berunciute MacCoBYIO JIOIIO COJIM B ’TOM PacTBOPE.

Bapuant Ne4
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1.JlaliTe ompeneneHue MOHATHUIO MAacCOBOW J0OJed pacTBOpeHHOro BemecTta. [lo
KakuM (QopMysiaM MO>KHO pacCyUTaTh MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BEIIECTBA,
Maccy pacTBopa.

2. KakoBa rnaBHasg mpUYMHA DBJIEKTPOJUTUYECKOM JAHCCOUMALMU B BOAHBIX
pactBopax? UTo Ha3bIBACTCS CTENEHBIO Auccormanun? OTyero oHa 3aBUCUT?

3. [Jaiite ompeneneHre TNOHSATHIO pacTBOpPhl. YTO TaKoe HACBIILIEHHBIE W
HEHAChIILIEHHbIE pacTBOPHI? UTO MmoKa3biBaeT KO3()PUIUEHT pacTBOPUMOCTH ?

4. Hanumure MOJIEKYJSpHbIE M MOHHbIE YPAaBHEHMs peaKIUi, MPOTEKAOIIHUX MPHU
CJIIMBaHUM PAaCTBOPOB:

a) ruapokcuaa kanus u uurpata meau (II);

0) COJISTHOW KHUCIIOTBI U THAPOKCUIA Oapus;

B) cynb(ara HaTpUs U HUTpaTa Gapusl.

5. Pemure 3agaun

l.ITpurotoBnen 20%-Hblli pacTBOp XJOpUAa MarHus. BelunciauTe maccbl BOIBI U
xJiopua Maruus, cogaepxamuecs B 200 r Takoro pactpopa.

2.1meerca pactBop xJyopuaa kanus maccod 250 r, B koropom coxaepxkurcs 50 r
XJIopujia Kavs. Beraucinure MaccoByro JJOJIIO COJIM B 3TOM PacTBOPE.

3.Umeercs 10%-HbII1 pacTBOp a30THOM KHUCJIOTHL. BBIYHCINTE MAacCy KHUCIIOTHI,
coaepxaierics B 100 r Takoro pacteopa.

Tema. Knaccupukanus HeOpraHu4eCKUX COeTUHEHNI U UX CBOMCTBA.

Bapuant Nel

1.lalite ompeneneHue Kiaccy OKCcHAOB. Kakue THUIBI OKCHIOB BaM H3BECTHBI.
[IpuBeaute (GopMyNbl OCHOBHBIX OKCHIOB, KHCIOTHBIX OKCHIOB, aM(OTEepHBIX
OKCUJOB, Oe3pa3nuuHblXx OKcuaoB. HaszoBure oxcuzawl. IlpuBenure mnpumepsl
pEeaKIuil XapaKTEPHBIX I OCHOBHBIX OKCUJOB, KHCJIOTHBIX OKCUOB.
2.Ilpuenennsie ¢hopmynsl Bemects: 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 PacmpenenuTe Mo KiraccaM: OKCHJIbI, OCHOBAHMSI, KHCIIOTHI, COJIH.

3.Ilpu mnomomM TEPUOAUYECKOM CHUCTEMBI COCTaBbTE (POPMYIBI  OKCHIOB
CIIEYIOLIMX 3JIEMEHTOB: ANIFOMUHUS, YIVIEPOAA, CEpBl, MBIIIbIKA, L[MHKA, Kele3a
(IT). Ykaxkute ux xapakrep.

4 ]lns amementoB: Na, Al, Si — cocrtaBeTe GOpMYNIBl BBICHIUX OKCHIOB U
TUIPOKCUIO0B. Pacnonoxure ruApOKCHUIBI IO YCUIIEHUIO KUCIOTHBIX CBOMCTB.

5.Cpenn mepevrciIeHHbIX OKCHUJIOB YKaXUT€ OCHOBHbIE M kuciotHbelie: CaO, SO2,
P205, CuO, FeO, Si02, Mn207, BaO, 3anonauTte TabauIy:

OcHoBHbIe || Kucmorusie
OKCHIBI OKCHIBI

6.0cylIecTBUTE CIEAYIONINE XUMUYECKUE MPEBPAILICHHUS:

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

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

Bapuant Ne2

1.JlaiiTe omnpeneneHue KiiacCcy OCHOBAHUM M aM(OTEPHBIX TUAPOKCUIOB. 3aMUIIUTE
dbopMynbl OCHOBHBIX M aM(OTEpHBIX THAPOKCHAOB. Kakue THUIIBI OCHOBHBIX
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TUAPOKCUIOB BaM U3BECTHHI. llpuBeauTe mpuMepsl peakiuidi XapakTEepPHBIX IS
OCHOBHBIX U aM(OTEPHBIX TUAPOKCHUIOB.

2.Pacnpenenute no KjiaccaM HEOPraHMYECKHUX BEUIECTB CIEAYIOLIUE COCIUHEHUS U
HaszoBute ux: Zn(NO3)2, HgCI2, HCI, NaOH, FeClI3, CI207, HBr, BaO, Cu(OH)2,
MgCI2, KCI, Ca(NO3)2, KOH, Zn(OH)2, P203, H3PO4, CuO, SO2, Na2CO3,
H2SO4.

3.Ilpu mnoMomM NEPUOJUYECKON CHUCTEMBI COCTaBbTe (DOPMYIBI THUIAPOKCUIOB
CIIEIYIOIINX 3JIEMEHTOB: AIIOMUHUS, YIJIEpOJAa, CEphbl, MBIIIbSIKA, I[MHKA, Kele3a
(IT). Ykaxurte ux xapakrtep.

4. Jlna snementoB: Mg, Al, S — cocrtaBbTe (OpMYysbl BBICHIUX OKCHIOB U
TUAPOKCUAOB. PacronoKute ruIpoOKCUIbI IO YCUIICHUIO KUCIIOTHBIX CBOMCTB.

5.BeiOepute U3 Crucka, OJJTHOOCHOBHBIE, JIByXOCHOBHBIE U TPEXOCHOBHBIE KUCIOTHI:
H2S04, H3PO4, HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonauTe TabauIly:

OAHOOCHOBHBIC | ABYXOCHOBHBIC ” TPCXOCHOBHBLIC |

6.0Cy1IecTBUTE CAEAYIOIMINE XUMUYECKUE TTPEBPAILICHUS

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

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

Bapuant Ne3

1.Jlaiite ompeneneHue kiacca kucnor. Kmaccudukamus kucior. Homenkinatypa
kucnoT. [IpuBeauTe mpuMepsl peakiuid XapakTepHBIX sl KUCIoT. OCcoOEHHOCTH
B3aMMOJICHCTBUS KUCIIOT C METAJJIAMHU.

2. HazoBute cneayromne cCOeMHEHUS U YKOXKHUTE K KAKOMY KJIaCCy OHU OTHOCATCS:
NO, AI203, Mn(OH)2 , Ca(H2P0O4)2, N203 , NH40H, H2S, K3P0O4, Pb(HSO3)2,
Ag20, CrO3, Bi(OH)3, HF, MgHPO4, Bi203 , Mn207

3.BeimummmTe U3 cucka TObKO (OpMyIbl cojield U naite uM HazBaHus: MgCO3,
CaO, Mg(OH)2, FeSO4, KC1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(PO4)2,
Zn(OH)2, Zn (NO3)2, H2SO3, Na2S03, K20, KBr, 3anosHuB Tabiuiy:

®opmyia | HazBanue
COJIU: BEILECTBA:

4. 3anmumute Gopmyisl coenuHeHuid: okcua 3omorta (1), oxcum ,6poma (IID),
ruapokcua mapranna (II), kpemueBas kucnota, Hutpat ruapokcomen (I1), pocdar
KaJIbIus, OKcu anroMunus, ruapokcun meau (11).

5.Cpeny TEpeuYUCICHHBIX OCHOBAaHUW yKa)XUTE€ MIEJIOYM U HEPaCTBOPHMBIC
ocaoBanus: NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

[l{enoun: | HepacTBOoprmble
OCHOBAHMS:

6.Kakve n3 maHHbBIX BemecTB OyayT B3aUMOCHCTBOBATh MEX Ty coboi? Hammmmre
YpaBHEHUS PEAKIIUN U HA30BUTE 00pa3yIOIINecs BEIIECTRA!

a) OKCHUJl Kajbllus, COJiAHAs Kuciora, okcua cepbl (IV), rumpokcun kanbius,
TUAPOKCHU HATPHUS;

0) a30THas KHUCIIOTa, OKCUJ Oapusi, TUIPOKCU]l HaTpusi, okcu yriepoaa (IV), okcua
HaTpus.

Bapuant Ne4
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1.Jlaifte  ompejaeneHue Kiaccy coJied. YKaxkuTe KiIacCU(PUKAIUIO COJIEH.
Homenkmnarypa conen.

IIpuBenure npumepsl peakUui IOJYYEHHs DPa3JIMYHBIX COJEH W3 OCHOBAHUA WU
KUCIOTHI. C MOMONIBI0 KAKUX PEAKIIUA MOYKHO TOJIYYUTh

a) KUCIIYIO COJIb M3 CpeaHeil; 0) CpeIHIO COJb U3 KUCIOM; B) CPEIHIOI COJIb U3
OCHOBHOW.

2.Pacnpenenute mo KjiaccaM HEOPraHMYECKUX BELIECTB CIENYIOLIUME COCIUHEHUS U
HA30BUTE UX:

MgCO3, CaO, FeSO4, KC1, HF, A1(OH)3, Ba3(PO4)2, Zn (NO3)2, H2S03,
Na2S03, K20,CI1207, HBr, BaO, Cu(OH)2,Ca(NO3)2,H3P0O4, Ba(OH)2.

3.1Ipu momMOIM NEPUOJUYECKOM CHUCTEMBI COCTaBbTe (HOPMYJIBI THUIPOKCHUIOB
CICAYIOIMNX OJJIEMEHTOB: HATpus, MarHus, IuHKa, >keneza (II). VYkaxwute ux
XapakTep.

4. HazoBuTe clielyIolI1e COeIMHEHUS U YKAXKUTE K KAKOMY KJIACCY OHU OTHOCSITCSI:
SO3, FeO, H2Si03, Cu(OH)2, NH4NO3, Ag20, CrO3,P203, CuO,
Mn(OH)2 ,Bi203, Mn207 Fe(OH)2 , K2CrO4 ,
NaH2P0O4,HgClI2,FeCI3,Ca(NO3)2.

5.3anumure GOpMyINbl COSIUHEHHM: (PTOPOBOJOPOJHAS KHUCIIOTa (IUIABUKOBAs),
ruapokcua kodanbta (II), monun kanpius, ruapocynbhua Oapusi, OKCUJIl BaHAIHUS
(V), okcup kpemuus (IV), ruapokcun onosa (IV), azorucrast kucioTa.

6.Hanummnre ypaBHEHUS BO3MOKHBIX pEaKIUN MEXAY BEIIECTBAMU: OKCHJ KaJlus,
okcua Qocdopa (V), ruapokcus Oapusi, cepHas KHUCIOTa, WOAMA Kallus, HUTPAT
ceunma(ll).

Tema. XumMmuyeckue peakuun.

Bapuant Nel

1.JlaliTe ompeneneHUE TMOHITHIO CKOPOCTh peakiuuu. Yemy paBHa CKOPOCTH
peakiuu? OT KakuX (HaKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKOU peakIun?

2.Ilo xakuM TpU3HAKAM MOXKHO KJIACCH(PUIMPOBATh XUMUUeckue peakuuu? Kakue
pEaKIUU ABISIOTCS PEAKIUSIMU COSAMHEHMS, 3aMEeIlIeHUs, 0OMEHa, Pa3I0KeHUs?

3. Hatite omnpenenenne mnousatuio OBP. Uem 00yciioBieHO M3MEHEHHE CTETCHEH
OKHUCJIEHUS B XOJI€ OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii? Kak Ha3bIiBaeTcs
IIPOLIECC OT/IAYMU IEKTPOHOB; ITPOLIECC MPUCOETUHEHMS JIEKTPOHOB.

4.PaccTtaBbTe KO3 (OUIIMEHTHI, OTIPEJIEITUTE TUIT PEAKIIUN:

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.CocTaBbTe€ ypaBHEHUS XMMHUYECKUX PpEAKIUWA, OMNHCAaHUA KOTOPHIX BaM
npeioxkenbl. Onpenenure, K KaKUM TUIAM XUMUYECKUX PEAKIUN MPUHAMIICKUT
KaXX/1asi XUMUYECKasl peaKius.

a) Ilpu B3auMonelCTBUM OKCHJA KalblUsl (HeraméHoW W3BECTH) C BOJOH
BBIJICJISIETCA TEIUIO U 00pa3yeTcsl TUAPOKCU Kablvs (TalieHas U3BeCTh).

0) Ilpm npokanuBanuu kapOOHaTa Kajablus (M3BECTHsSIKA) 0Opa3yeTcsi OKCHU]L
KaJIBLIUSL U OKCHUJT YTJIEpOa.

35



B) Ilpu cMemMBaHUU PaCcTBOPOB TUIAPOKCUIA KATUS U CEPHOM KHUCIIOTHI MPOTEKAET
peaKui HEUTPAITU3ALIAHU.

r) PaznoxxeHue HuTpaTa HaTpus ¢ 00pa30BaHUE HUTPUTA HATPUS U KUCIOPOA.
6.ITon6Gepute KO3 (PUIMEHTH B ypaBHEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkIuii METOJ0M DJIEKTPOHHOTO OajlaHCca, 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 ompenesieHre MOHSATHIO XMMUYECKOE PaBHOBECHE, KOHCTAHTAa PaBHOBECHUS.
OT wuyero 3aBUCHUT W OT 4YEro HE 3aBUCUT KOHCTaHTa paBHoBecusi? Kak
dopmynupyetcs npunnun Jle [arense?

2.Kakue peakiuu Ha3bIBalOTCA OOpaTUMbIMM UM HeoOpaTumbiMu? I[lpuBeaure
IPUMEDPBI.

3.Ha xakwe tumnbl pasnpensiorcs Bce OBP? IlpuBegute dopmynsl u HazBaHUA
BKHEUIIINX BEIIECTB-OKUCIUTENCH; BAXKHEUIIINX BEIIECTB ~-BOCCTAHOBUTEIICH.

4. PaccraBbTe KOO (PUITUECHTHI, OTIPEICIIUTE TUIT PEAKITHN:

P+ S —P2S3 CuO +Al — AI203 +Cu

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

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

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

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

5.CocTaBbT€ ypaBHEHHS XUMHUUYECKHUX PpEAKUUN, OMNHCAaHUS KOTOPBIX BaM
npemioxkeHbl. Onpenenure, K KaKUM TUIIAM XUMUYECKUX PEAKIHMA TPUHAIJICKHUT
Ka)KJ1asi XUMHYECKasl peaKIusl.

a) [lepexnch BomOpoJa MOCTENEHHO pasnaraercs. Ecnu B mMpoOUpKY ¢ MEPEKUCHIO
BOJOpOoJa HackimaTh okcup Mapranna(lV), To peakums mpoTexkaer ¢ OOJBIION
CKOpOCThIO. [IpoayKThI pa3ioKeHus - BOAA U KUCIOPOI.

0) 'opeHue xanplus B Ta3000pa3HOM XJIOpE.

B) Ecnm >xene3Hblii TBO3Mb OMYCTHTh B PAcTBOp Cyib(dara MeIu, TO Ha TBO3JC
MOSIBUTCS] KOPUYHEBBIN HAJIET.

r) Okucnenue okcuna cepsl (IV) kucmopoaom.

6.ITonGepute KO3 PUIMEHTH B ypaBHEHUSIX OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MeTOI0M 3JIEKTPOHHOTO OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEb.
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 onpeneneHne MOHATUIO XUMUYECKOE paBHOBecHe. Kak BimseT temmeparypa
Ha COCTOSIHHME XUMUUecKoro paBHoBecus? [IpuBeaute npumepsi.

2. JlaiiTe omnpeneneHue MOHATHIO XWMHUYECKHE peakiuu. 1lo kakuM mnpu3Hakam
MOXHO KJIacCU(PUIMPOBATH XUMUUYECKUE PEAKITUU ?
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3.Kak Ha3bIBaeTCA METOJ, KOTOPBIA MCIOJB3YETCS MJIs COCTABICHUS YpPAaBHECHUU
OBP? Ero npumenenue B OBP.

4. PaccraBbTe KO3 (PUIIUEHTHI, ONPEICIUTE TUIT PEAKIUH:

K20 + H20 — KOH Li+ N2 — Li3N

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 ypaBHEHUS XUMHYECKHX pPEaKIMM, OINMUCAHUS KOTOPHIX BaM
npemioxkenbl. Onpenenure, K KaKUM TUIIAM XUMUYECKUX PEAKIIMN TMPUHAIICKUT
KaXJ1asi XMMHUYECKasl peaKIfusi.

a) B3aumopeiicTBre IMHKA C COJISTHOW KUCJIOTOM.

06) Ilpu npokanuBaHuu kapOoHaTa KaiblUs (M3BECTHSKA) 0Opa3zyercss OKCHUJ
KJIbIUS U OKCUJT YTJIEpo/a.

B) Okucnenue okcunaa cepsl (IV) kucmopogom.

r) [Ipu cMemmMBaHUU PacTBOPOB THAPOKCHUIA KA U CEPHOM KHUCIOTHI IMPOTEKAET
peaKIMi HEUTPAITU3ALIUH.

6.ITon6Gepute KOAhPUIMEHTH B ypaBHEHUSIX OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKkIuii MeTO0M DJICKTPOHHOTO OajlaHca, YKaKUTE OKUCIUTEIb U BOCCTAHOBUTEIb.
Al + CuCI12—AICI3 + Cu

Ca+ 02—Ca0

Si + HNO3 + HF—SiF4 + NO + H20

SO2 + CI2 + H20— H2S04 +HCI

Bapuant Ne4

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

2. JlaWiTe ompeneneHHE MOHATHUIO XUMHUYECKOE paBHOBecue. Kakue BHelIHUE
(bakTOpBI BIUSIOT Ha CMEIIIEHNE XUMHYECKOT0 paBHOBecus? [IpuBeante npumepsi.
3. JlaliTe onpenesneHre MOHATUIO XUMHUUECKUE peakiu. Kakue peakiuu siBIsSOTCA
pEeakUsIMH COSTMHEHUS, 3aMEIIICHUsI, 0OMEHa, Pa3I0KCHHS ?

4.PaccTtaBbTe KO3 HOUIIMEHTHI, OTPEETUTE TUIT PEAKITUN:

NO2 + H20+0O2 — HNO3 Al203+ SO3 — Al2(S04)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.CocTaBbTe ypaBHEHMS XHMHUYECKHUX pEAKLUH, OMUCAHUS KOTOPhIX BaM
npeioxkensl. Onpenenure, K KaKUM TUMAM XUMUYECKUX PEAKIUN MPUHAIJICHKUT
KaXK/1asi XUMUYECKasl peaKius.

a) ['opeHune kampus B ra3000pa3HOM XJIOpeE.

0)Ecnam xene3Hwll TBO3Ab OMYCTHUTh B PAacTBOp Cynbdara MeIu, TO Ha TBO3JE
MOSIBUTCSI KOPUYHEBBIN HATET.

B) Oxucnenue okcuaa cepsl (IV) kucmopogom.

r) B3aumoneiicTBrUe IMHKA C CONSTHON KUCIIOTOM.
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6.ITon6Gepute KO3 PUIMEHTH B ypaBHEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii METOA0M 3JIEKTPOHHOI0 OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb.
Ca+H2S04—CaS0O4+H2S+H20

Be + HNO3 — Be(NO3)2 + NO + H20

PH3 + CI2 + H20 — H3PO4 + HCI

MnCO3 + KCIO3 — MnO2 + KCI + CO2

O01mast Heopranu4eckast XuMmsl.

Bapuant Nel

Yacrts 1. BbiOepuTe npaBUIbHBIH OTBET.

Al. Yucino aToMOB BCEX XMMHMYECKHX JJIEMEHTOB B MOJIEKYJIE CEPHOM KHUCIOTHI
paBHO:

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

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

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

A3. I'pynina opmys BEIeCTB ¢ KOBAJCHTHBIM THUIIOM CBSI3U:

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

A4. BemectBo, MNpu pPacTBOPEHUHU KOTOPOTO B BOJIE AJIEKTPOIUTHUECKOM
JUCCOLIMAIIMY TPAKTUYECKH HE MPOUCXOIUT:

1) runpokcun HaTpus; 2) cynbdat kanus; 3) XJopu cepedpa;

4) HUTpaT ATIOMUHMUSL.

AS5. BanentHocth pocdopa B coequHenun P203:

1) 1; 2)11; 3)I; 4)V

A6.C pacTBOpOM TUJIPOKCHUIA HATPUS PEarupyloT:

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

4) azoTHas KucioTa; 5) Maruuii; 6) okcun yriepoxaa (IV)

A7.BemectBa, hopmyibl koTopeix Fe203 u FeCl2 sBisitoTcst COOTBETCTBEHHO:

1) OCHOBHBIM OKCHJIOM U OCHOBAaHUEM;

2) aMmbOTEpPHBIM OKCHUIIOM U KUCIIOTOM;

3) amdOoTepHBIM OKCUIOM U COJIBIO;

4) KUCIOTOM U aM(POTEPHBIM TUIAPOKCHJIOM.

Yactp 2. 3a1aHus HA YCTAHOBJIEHHE COOTBETCTBHSI.

B1.Bepnsi I cieayromue || 1) BepHO TOJBKO a;

BBICKA3bIBAHMUS ?

a) Oxcun dochopa (V) - xucnotHsiit || 2) BEPHBI o0a

OKCHJI. CYXICHUS;

6) ConsiHas KHCIOTAa - OJHOOCHOBHAS | 3) BEDPHO TOJNBKO 6 |

KUCIoTA. 4) ob0a cyxkaeHHS HE
BEPHBI

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

| a) Bce Meramibl B3aMMOIEHCTBYIOT C || 2) BEPHO TONIBKO O; |
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pacTBOpaMu KUCIIOT C BBIJICJICHUEM rasa
BOJOPOJIA.
0) Bonopoanbie coenuHeHus: MeTamioB || 3) BEPHBI o0a
Ha3bIBAIOTCS TUIPUIAMH. CYKJICHUSI;
4) HEBEPHBI 00a
CY>KJIEHUS
B3. ®opmyna || Knacc coenunenus:
BEIIIECTBA!
| a) H3PO4 ; | 1) coms; |
| 6) SO3 ; || 2) OCHOBHBIN OKCHJT; |
| B) Cu(OH)2 ; || 3) HepacTBOPUMOE OCHOBAHUE; |
r) CaCl2; | 4) KHCTOTHBII OKCHT; |
5) KucnoTa;
6) pacTBOpUMOE OCHOBAaHHUE.
B4. Ucxonnsbie || [IponykTel peakiuu:
BEIIECTBA!
| a) NH3 u HCI; | 1) Cu(NO3)2 mu H2 ; |
0) Cuu HNO3 ; 2) NO;
B) N2 u O2 ; 3) NHACI;
| [ 4) N20O5 ; |
5) Cu(NO3)2, H20, NO2

Yacrts 3. 3anumure HoMep 321aHUS U MOJTHOE peleHHe.

Cl.[afite xapakTepucTuky ¢ocdhopa MO €ro MOJOKEHHUIO B TEPUOIUICCKOMN
Tabauie XuMudeckux sneMmerToB .M. Menneneena.

C2. CocTaBbTe ypaBHEHHUS] XUMUYECKUX PEAKIUI COTJIACHO CXEME:

Fe(OH)3 — Fe203 — Fe — FeSO4 — Fe(OH)2.

HaszoBute Bce COKHBIE BEIIECTBA, YKAXKUTE TUI PEAKIUU.

C3..Hanmucats MeTOJ DSIEKTPOHHOrO OanaHca (OMpEneanuTh OKHUCIUTEIh W
BoccranoButelnb): HCIl + CrO3 —CI12 + CrCI3 + H20.

C4. Pemuts 3agaum.

1. Kakas macca rufpokcuia HaTpusi oTpedyeTcs s IpeBpalieHus cybdaTa MeIu
(IT) maccoii 16 r B rugpokcun menu (I1)?

2. Nwmeercst 30%-HBII pacTBOpP a30THOW KHUCIOTHL. BbrYMciInTe Maccy KHUCIOTHI,
coaepxkauiercs B 200 T Takoro pactaopa.

3.Ilpu coenuuenuu 18 T aarOMUHUS C KUCIOPOAOM BhiAesieTca 547 k]I TEIIOTHI.
CocTaBbTe TEPMOXMMHUYECKOE YPABHEHHUE ITON PEAKIUU.

Bapuant Ne2

Yacrs 1. Boi0epuTe npaBUIbHBIN OTBET.
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Al. Yucno aTOMOB BCEX XMMUYECKUX 3JIEMEHTOB B MOJIEKYJIe (POCPOPHON KUCIOTHI
paBHO:

1)3;2)6;3)10;4)8

A2. Yucno mpoTOHOB, HEHTPOHOB U IEKTPOHOB B aToMe xiopa 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.T'pynmna ¢popmys BeECTB ¢ MIOHHBIM TUIIOM XUMHYECKOU CBSI3U:

1) Na2S, KClI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, O2, AICI3
A4.BeuiectBo, KOTOPOE B BOJIHOM PacTBOPE MOJHOCTHIO TUCCOLUUUPYET:

1) okcua meau; 2) uutpat kanus; 3) cyabdat 6apust; 4) rugpokcun xenesa (111)
AS. BaneHTHOCTB cepbl B coequHeHnn H2S:

DI;2)H53) 10 4)V

A6.B peakiuio ¢ pacTBOPOM COJITHOW KUCJIOThI BCTYNAIOT:

1) pTyTh; 2) rUAPOKCHUT MAarHUs; 3) OKCHUJT HATPHS;

4) xapbonat Hatpusi; 5) xjopun 6apust; 6) oxkcun cepsl (V)

A7.BemiectBa, popmynsl KoTopbix SO3 u FeSO4 sBis10TCS COOTBETCTBEHHO:

1) OCHOBHBIM OKCHJIOM M COJIbIO; 2) aM(bOTEPHBIM OKCHUIOM U KUCJIOTOMH ;

3) KUCTIOTHBIM OKCHJIOM U COJIbO; 4) KUCIOTON U COJIBIO

Yacrp 2. 3a1aHus HA YCTAHOBJIEHHE COOTBETCTBHS.

BI1. Bephsbl Bi0% cieayromiue || 1) BepHO TOJBKO a;
BBICKA3bIBaHMSI 7
| a) CepHasi KUCIIOTA — IBYXOCHOBHasI. || 2) BepHBI 00a; |
0) Oxcujt Kanusi — OCHOBHBIM OKCHI. 3) BEpHO TOJIBKO 0;
4) oba cyxXaeHUS HE
BEPHBI.

B2. BepHbl 11 CyX€HUS O COSAMHEHUSX || 1) BEpHO TOJIBKO a;
a3oTa:

a) BopaHblii pacTBOp amMmuaka HUMeEET | 2) BEPHO TOIBKO O;
BOJHYIO CpELy.
0) Hutpatsl TepMuyecKkd HEYCTOWMYUBHI U || 3) BEpHBI 00a CYX IACHUS
pazyiararoTcs C BIACICHUEM KUCIOpPOAa.

4) HEBEPHBI o0a
CYXJICHUS
B3. ®opmyna || Kimace coequnenus:
BEIIECTBA:
| a) LiOH; | 1) cons; |
| 6) SO2; | 2) ocHOBHBIIT OKCH; |
B) HNO3; 3) HEpPaCTBOPUMOE
OCHOBaHHE,
| r) CaCO3 | 4) kucnoTHBI OKCHT ; |
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5) KucnoTa;

6) pacTBOpUMOE
OCHOBaHUE

B4. Bemecrtna: [TpoayxTsl
TOPEHUS:

| a) H2S; |1)S02uH20; |
| 6)Na ; | 2) co2; |
B) CO ; | 3) Na20 ; |
4) Na202;

5) SO3, H20

Yacrb3. 3anumuTe HOMep 3aJaHUS U MOJHOE PelIeHue.

Cl.[aliTe XapaKTEpUCTUKY aTIOMUHHUS T[0 €ro TMOJIOKEHUIO B TEPUOJIUYECKOMN
tabnmie xumuaeckux sneMmenToB JI.M. Menpaeneena.

C2.CocTaBbpTe ypaBHEHUSI XUMUYECKUX PEAKIUI COTJIACHO CXEME:

Na — NaOH — Cu(OH)2 — CuO — Cu.

HazoBute Bce clioxkHBIE BEIECTBa, YKAKUTE TUTT PEAKITUH.

C3.Hanucate MeTOoA DJIEKTPOHHOrO OaynaHca (ONpeNeNuTh OKUCIUTENIb H
Boccra"osurelns): HCl1 + MnO2 —-MnCI12 + CI2 + H20

C4 Pemute 3amaun.

1.Cxonbko rpaMMOB THAPOKCHIA Kalusi MoTpedyercs ajiisi B3aumonaeuctsus ¢ 70r
CEpPHOU KUCTIOTHI?

2.Nmeetcs pactBop xiopujaa HaTpus maccod 250 r, B kotopom coaepxkutca 50 T
xJiopua HaTpusl. Berunciaure MaccoByIO JOJIKO COJIM B 3TOM PacTBOPE.

3.IlyteM cxxuranusi cepnl nojydeHo 32 r okcuaa cepol (IV), nmpuuem BblIeIMIACH
TerioTa, cooTBercTBytomas 146,3 k/[>x. CoctaBbTe TEPMOXUMUUECKOE YpaBHEHHUE
ATOU pEaKIUH.

Tema. (OcHOBHbIC NOHATHA OPraHMYECKONM XUMHHM H TEOpPHUS CTPOEHHSH
OpPraHM4YeCcKMX COeJUHEeHMMH.

Bapuant Nel

1.Yto nzy4aeT oprannueckasi Xumusi? 3anumnTe KIacCu(UKAIMIo yrieBOA0POIOB.
2.Kakoil 3aK0H JI€XUT B OCHOBE opranndeckoi xumuu? llepeuncnure ero o0CHOBHbIE
MTOJIOKEHHUS.

3. [lepeuncnute 0COOEHHOCTH CTPOCHUS U CBOMCTB OPraHUYECKUX BEIIECTB.
4.CocraButh CTpyKTypHbIe Popmynsl coenunenuii: C2H6, C4H10.

5.CoctaBpTe TpU CTPYKTYpHBIE (OPMYIIBI TOMOJIOTOB BEIIECTBA, CTPYKTYpHAs
dbopMyIta KOTOpOTrO:

CHs — (|3H — CH;g

CHs
6.M3omepamu ABISIIOTCS BEUIECTBA, POPMYJIIbI KOTOPBIX:
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1) CHa—?H—(EH—CHe, u CH;—CHy—CH—CH—CHs
CH; CHjy CH; CHjy

2) CH;—CH;—CH; —CH;—CH:—CHz; u (131-13—CH2—-(|31-13
CHa CHy

3) CH.-;—?H—(llH—CHg u CHz— CH=CH —CHj
CH; CH,

4) CH@,—?H—?I-I—CHS H CH;;—CHE—(%H—CHz—CI-Lg
CH; CHas CH;

Bapuant Ne2

1. CdopmynaupyiTe OCHOBHBIE IOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHUS
Oprann4eckux coeauHennii A.M.bytieposa.

2. Kakue BuUIBI HOMEHKIATYphl OpPraHUYECKUX COCTUHEHUN WCMOJB3YIOT B
HacTosIIee BpeMs?

3. Kakue Busibl OpMyI1 UCTIONB3YIOT B OPraHUYECKON XUMHUH?

4.CoctaBuTh CTpyKTypHBbIe hopmyisl coequnenuii: C3HS, C4H10.

5.CoctaBbTe TpU CTPYKTYpHBIE (OPMYJIBI H30MEPOB yrieBojopoAa, Gopmyrna

kotoporo C6H14.

6.B nepeune ¢popmyn BemiecTs

A) CH;—CH—CHg r) CHr—[IjH—{le—ch
CHg CHy CHj

B) CHB—'-?Hz 1) GH;;—CHE—{le—CHs
CHg CHs

B) CHa—“lEH*CHz—CHa E) CPE—*liH-—(Hz—CHa—Uﬁ
CHa CHg

romosioramu sBisitotcsi: 1)ABB; 2)ABE; 3)AB/; 4) bB/]

Tema. YrieBoaopoabl 4 UX IPUPOAHbIEC HCTOYHUKH.

Bapuant Nel

1.JlaiiTe XapakTepUCTHKY TOMOJIOTHYECKOrO Psifia alKaHOB U aJIKaJUEHOB COTJIACHO
IJIaHy:

a)oOmas ¢popmyJia BEIIeCTBa;

0)ponoBoii cyddukc;

B) BUJIbI U30MEPUH;

I') HOMEHKJIATypa;

1) XapaKTepHbIEC PEAKIINH.

2. HazBatp BemecTBa mo HomeHnknarype MIOITAK:
CH,
|
a) CH,—~CH-CH,—~C—CH
| |
CH,-CH, CH,~CH,-CH,
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g
CH,— cu;cl: —(I:H—CHa

CH, CH,
i
CH—CH—CH

I I I
CH, CH, CH,

3.Pemure 3a1aun Ha HAXO0XKJIEHUE MOJIEKYJISIPHON (OPMYIIBI.

1.MaccoBas nonst yriaepojaa B yriieBogopoje coctabisieT 85,7%. [moTHocTh apoB
yrieBoAopojaa 1Mo Bo3ayxy paBHa 1,931. Onpenenure MOJNEKYISIPHYIO H
CTPYKTYpHYIO (hopmyury.

2.¥YrneBogopon coaepxkut 16,28% Bogopona. IImMOTHOCTH 3TOro BeliecTBa MpH
HOpMaJIbHBIX ycnoBusiX 3,839 r1/n. Halimure wmonekynsipayro QopMmyny 3TOro
yriaeBoaopoa. Hamucates cTpyKkTypHYIO GOpMYIy.

3. YraeBogopon conaepxut 82,76% yraepona. Macca 1 i1 atoro yrieroaopoaa (H.y.)
cocraBisger  2.589 r. Haiigure MOJIEKYJISIPHYIO dopmyny  3TOrO
yriaeBoaopoja. Hamucate CTpyKTypHYIO hOpMYyIy.

4.HazoBuTe NpenMyIIecTBa MPUPOJIHOTrO ra3a rnepe ApyruMy BUAaMu TOTUIMBA.
Bapuant Ne2

1.JlaiiTe XapaKTEpUCTUKY TOMOJIOTMYECKOTO psiia aJKEHOB M QJIKHHOB COIJIACHO
IJIaHy:

a) obmas popmMyra BelecTBa;

0) ponoBoii cyddukc;

B) BUJIbl U30MEPUH;

I') HOMEHKJIaTypa;

1) XapaKTEPHbIC PEAKIINH.

2. HasBatsb BemectBa o Homenkinatype MIOITAK:

?Ha?Ha
cm—?—?—cm
CH, CH,

CH, CH,—CH,

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

CH,~CH,~CH,
I
8) CH,~CH,~CH-CH-CH-C—CH,~CH,~CH,—CH,,

| 1|
CH, CH, CH, CH,
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3.Pemnre 3a1aun Ha HAXO0XKJIEHUE MOJIEKYJISIPHON (OPMYIIBL.

1.OTHOCUTENBHAS TIJIOTHOCTH MAPOB aJKWHA MO KUCIOpoAy paBHa 2,125. BreiBegure
MOJIEKYJISIpHYIO (hopMyny ainkuHa. Hamucate cTpyKTypHYIO GOopMyIy.
2.0THOCHUTENBHAS IUIOTHOCTH IMApOB YIVIEBOAOPOAA IO BOAOpPOAY paBHa 49.
MaccoBas goins yraepoaa B HeM paBHa 85,71%, maccoBas 10 BOJOpOJA paBHA
14,29%. BeiBenqute  MojekyispHyro — ¢opMmyny  yrieBoxopona.  Hamumcatb
CTPYKTYpHYIO (hopmyury.

3.0THOCUTENBbHAS IUIOTHOCTh MApoOB YIJIEBOJOPOJA IO BOJOPOAY paBHa 5S.
MaccoBas nons yriepoga B HeM paBHa 87,27%. BeiBenutre MONEKYISIPHYIO
dopmyny yriaeBogopona. Hamucate cTpyKTypHYIO GOpMyIy.

4. Ykaxurte 00J1acTi MPUMEHEHUSI METaHa.

Tema. Kucsopoacoaepskammue opranudyeckue coeJUHeHMS.

Bapuant Nel

1. Onummre XuMuyeckue cBoiicTBa (eHosa. [Jokaxure, 4To KUCIOTHBIE CBOMCTBA
(eHoJ1a BEIPAKEHBI CUIIbHEE, YEM Y BOJIbI M CIIUPTOB.

2. Hamumure CTPYKTYpHYIO M SMIOUPHYECKYIO0 (OpMYJbl BeIllecTBa, Ha3BaHUE
KOTOpOro S-metui-4-rexceH-1-unon-3. CpaBHUTE 4YHCIO aTOMOB BOJOpOJAa B
MOJIEKYJIE 3TOTO CIUPTa C YHCIOM aTOMOB BOJOpPOJa B MOJEKYJE allkaHa C TaKUM
’KE YUCIIOM aTOMOB yriepojaa. YeM oObsICcHsSETCs 3TO paznuune?

3.CocTtaBbTe CTPYKTYpHBIE (POPMYIIBI IO HA3BAHUSIM CITUPTOB:

a) TeKcaHo-3; 0) 2-MEeTHJITNIEHTAaHOI-2; B) H-OKTaHOI; T') 1-peHunmnponanon-1;

1) 1-IIMKIOreKCUIATaHOI.

4. Ha3zBars BemecTBa o HomeHnkinatype MIOTTAK:

o
CH,—CH,—cZ
H
0 o o
CH,—CH,—CH—CH—CZ CH,—CH—CH—CZ cH, —cZ
L H |1 Ou H
CH, CH, CH, CH,

5. Pemre 3amaqy.

[Ipu oxucnenwn 17,2 T anmpAerujia aMMHAYHBIM PACTBOPOM OKcHAa cepedpa
BbIIENUIIOCH 43,2 T MeTaina. OnpenenuTe MOJEKYIISIPHYIO (OpMYITy albAeTHIa.
CocTtaBuTh CTPYKTypHBIE (OPMYJIBl HM30MEPHBIX aIbJIETHUAOB M Ha3BaTh HX IIO
MEXKIYHAPOJIHOW HOMEHKJIATypE.

Bapuant Ne2

1.OnummTe XMMUYeCKre CBOMCTBA alibieTu10B. CrIoCOOBI OJIy4eHUs allbJIETU0B.
2. CKOJIBKO CIIUPTOB HUMEIOT MoJeKyisipHyo dopmyny CS5H120? CocraBbre
CTPYKTypHbIE (DOPMYJIBI 3TUX BEIIECTB M HA30BUTE UX. TOJIBKO JIM COUPTAM MOKET
COOTBETCTBOBATH 3Ta (popMyna? CocTaBbTe CTPYKTYpHbIE (hOPMYJIbI ABYX BEILIECTB,
nMeronux popmyny C5H120 u He oTHOCSIIUXCS K CIIUPTaM.

3.CocTaBbTe CTPYKTYpHBIE (DOPMYIIbL:

a) 2,3 — TMMETUITNICHTAHONI — 3; B) 2-METHI-3-3THITEKCAHOT — 1;

0) 2 — MeTunTeNTaHOM — 3; T) 2-XJ7I0pHponanon — 1

4.Hassatsp BemecTBa no HomeHnknatype MIOITAK:
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CH,
|

CH,—C—CH,—COH  CH,—CH,—CH—CH—COH
| I |
CH, CH, CH,

CH;—CH,—cZ
H

_o
CH,—CH,—CH—CH—CZ
| |
CH, C,H,

5.Pemnre 3amauy.

Kakoit 00néM Bomopona (H.y.) BBIAEIUTCS TPU B3auUMOJEWUCTBUU 37 T CMecHu
n3oMepHbIX cnupToB coctaBa C4H9OH ¢ u30BITKOM METATUYECKOTO KalbIiusi?
CocTaBuTh CTPYKTypHBIE (DOPMYJIBI BCEX U30MEPOB JAHHOTO CIUPTA M HA3BaTh UX
0 MEXAYHAPOAHON HOMEHKIIATYPE.

Keiicbl
Keiic Nel. «Xnop B xu3HM 4enoBeka» B SnoHuu oObeIUHEHHBIMH CHJIAMHU
HanmonanbHOro MHCTHTYTA 3710pOBBs U [IpedekrypHoro yHuBepcutera CHI3yoKH
OBLIO TMPOBEJIECHO HCCIICIOBAaHWE. YYEHbIE BBISICHWIM, YTO €CTCCTBEHHBIC
OpraHMYeCKHE BEIECTBA BCTYMAlOT B PEAKLIMIO C XJIOPUPOBAHHON BOAON M3-TIO]
KpaHa, 00pa3ys omacHbIC COCIMHEHHS, KOTOPBhIE MOTYT CIY)KUTh IMPUYUHOU paka.
Takue coennHenus: HazpiBatoTCs MX, TO ecthb «MyTtaren nkcy» unu «HewnsBecTHbIM
MYTareH».
3agaHus:
1. IIpemtoxuTe cmocoObl YMEHBIISHUS SIOBUTOTO BIUSHHS XJIOPa B TIUTHEBOM BOJC
Ha OpPraHu3M Y€JIOBEKA.
2. Ucxons u3 cBOEH KU3HEHHOUN MPAKTUKU, TPUOIU3UTEIHHO PACCUUTANTE, CKOIBKO
XJIOPUPOBAHHOM BOJIBI BBl UCITOJIB3YETE B TCUCHUE JIHS U JIS1 KAaKUX LIEJIeH?
3. Kakue opraHbl yesioBeka 00Jibllie BCEro CTPaJaloT OT BO3ACHCTBUS Xopa?
4. Kak BnusieT XJ0opupoOBaHHAs BOJIa Ha YEJIOBEKA IIPU KyMMaHWUU?
5. HaliguTte monmomHUTENbHYIO HH(DOPMAITUIO O 3aMEHE XJIOpa MpU 00€33apaKuBaHUN
BO/JIbI.
6. Hccnenyiite pa3auyHble TOBaphl OBITOBOM XUMHUU B CBOeM jaome. CocTaBbTe
CITMUCOK XJIOPCOJIEPKAINX COSAUHECHUH, YKAKUTE MEPhl 0€30MaCHOCTH IIPH padoTe ¢
HHUMH.
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Keiic Ne2. «Bogoponomobunu — mar B Oyaymiee» Asromoounu Honda FCX Clarity
Ha BOJIOPOAHBIX TOIUIMBHBIX 3JIEMEHTaX €314T no npoporam EBponsl ¢ 2009 roga. B
2011 rony Honda nmpucoeanHuiach K €BpONEHCKOMY MAapTHEPCTBY 3KOJIOTMYHON
sHeprun (Clean Energy Partnership), mociie dyero BhiBelda Ha TNEpBbIM IJIaH
MIPOU3BOJICTBO DKOJIOTMYECKH YHUCTHIX aBTOMOOWiei. A Ha Ilatom MockoBckom
MexnayHapoaHnoMm aBtocaione BA3 mpexnctaBuil cBOrO HOBUHKY «JlagaAHTAm» ¢
OaJIJIOHAMH BOJIOPOJA U KUCTIOPO/A.

3amaHus:

1. Tlouemy MHOTME aBTOMOOWJIBHBIE KOMIIAHMM pa3padaThIBAlOT aBTOMOOWIIH,
paboraroliye Ha BOAOPOIHOM TOILIHUBE?

2. Kak BBIXJIOIIHBIE Ta3bl aBTOMOOMIICH, pabOTaIOIIUX HA YTJIEBOJAOPOIHOM TOTUIMBE,
BIIMSIOT Ha 3/I0POBbE UelioBeKa?

3. Kakue «+» 1 «—» Bl BUAUTE y BOJIOPOIOMOOUIIECH?

4. Haligute AOMOTHUTENbHYIO HHGOpMAIUIO 00 UX YCTPOUCTRE.

5.Ecnu B Bamell ceMbe WM y BalllMX 3HAKOMBIX €CTh aBTOMOOWJIM, MOJCUMUTANTE,
CKOJIbKO TPUOIU3UTEIIPHO JUTPOB OCH3MHA, ra3a M KaKOW MapKH HCIOJIb3yeTe
€XKETHEBHO.

6. Kakue BemiecTBa U B KAKOM KOJIMYECTBE MOTYT HAaXOJUTHCS B BBIXJIOIHBIX Ta3ax
BaIllUX aBTOMOOUIICH?

Keiic Ne 3. I'az 06e3 3amaxa, BKyca M 1BeTa. ['opuT ¢ oOpa3oBaHHEM BOABI U
YIJIEKUCTIOr0 raza. JTO BELIECTBO HAXOJWUT INMMPOKOE IMPUMEHEHHWE B OBITY B
KaueCTBE TOIUINBA, CEJILCKOM XO34MCTBE, METAJTYPTUH.

3aganue:

1. HazoBuTe 3TO BELIECTBO.

2. K xakoMy KJ1acCy COeIMHEHUI OTHOCUTCS JaHHOE BEIIECTBO?

3. KakoB kaueCTBEHHBIN U KOJIMYECTBEHHBIM COCTAaB dTOr0 BelllecTBa?

4.Kakue BemiecTBa O00Opa3yloTCs TMPHU B3aUMOJICUCTBHHM KHUCIOpOAa C OJTUM
BEIIECTBOM? 3alMIINTE YPABHEHUS BO3MOXKHBIX PEAKIHMl U HA30BUTE MNPOIYKTHI
pEaAKIIUH.

5. [loyemy 3Ty peakiiio Ha3bIBAIOT TOPEHUEM?

Keiic Ne 4. «HenonpaBumas omubka» B pupme TOO «Kackan-2» mpu 3akauke raza
B OaJIJIOHBI, HE TOOABWIIM BEIIECTBO KOTOPOE MPHUAAET 3amax JoMaiiHemMy rasy. ['a3
OBLJT TIOCTaBJICH B OJIHY M3 KBApPTHUP U TIPU STOM OAJIJIOH Mpormyckail. Yepes CyTKu Bce
KUIbIBI OKA3aJINCh B OOJIbHUIIE

3ananue:

1. Umeet 1 mpupoIHbIi Ta3 mpomnaH 1 OyTaH 3amax?

2. Kakyto HemompaBuUMy0 OIIMOKY COBEPIIMIM PAOOTHUKH Ta30BOW CTAHIIMH TIPU
3aKayke OBITOBOTO raza?

3. Kakoe BemiecTBo MpuaacT 3amax JoMaliHemMy rasy?

4. Moxet iiu 000OHsIHUE YeJIOBEeKa YJIOBUTh ra3 0e3 3amaxa?

5. Kakum npubopoM MOKHO J0Ka3aTh MPUCYTCTBUE ra3a B KBapTUpE, €Clu OH 0e3
3anaxa?
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Keiic  No5. «Oumctka HedrenpoayktoBy Hamnune  1€rK00CMOJISIONIUXCS
HEHACBIIIEHHBIX  YIJIEBOJOPOJAOB U  KHCIOPOJ-, a30T- U CEpOCOAEpKaIIUX
COCIUHEHHU B COCTaBe HE(TEMPOIYKTOB CHUKAECT KAYECTBO IMOJYYCHHBIX U3 HUX
npoAyKToB. [loaTOMy OHM TIOJIBEPratOTCs OUHUCTKE.

CnocoObl OYMCTKU: 00pabOTKa KHCIOTOW M OCHOBAaHHUEM, 3aT€M THJIPOOYMCTKA,
azcopOuust 1 abcopOuusl.

Ounctka kucmoTamMu. JIIsT OYHCTKH OT HEHACBHINICHHBIX YTJIEBOJAOPOIOB W
a30TUCTBIX OCHOBAaHMUW He(TENpoayKThl 00padaThIBalOT HEOOJBIINM KOJIMYECTBOM
CEpHOM KUCIOTHL. 3aTeM IJIsl OYMCTKH OT Ha(TCHOBBIX KHCIOT M OCTAaTKOB CEPHOM
KHACTIOTHI UX 00pabaThiBalOT LIENI0YBIO, a MOCJE 3TOr0 MPOMBIBAOT Bo0M. OcTaToK
nociie o0pabOTKH KHUCIOTOM HAa3bIBa€TCS KUCIBIM TYyAPOHOM, a OCTAaTOK IOCIE
00paboTKH 1e04bto — HaTOM, (HaTpueBas coib HaQTEHOBBIX KUCIIOT).

CyliHOCTh OYMCTKA HEPTENPOAYKTOB MeToAaMu ancopOuuu u  abcopOiuu
3aKJIIOYAETCs] B CEJIEKTUBHOM aacopOLMM aacopOeHTaMu BpPEIHBIX HpUMECEH,
MUMEIOIINXCS B COCTaBE HEPTETPOTYKTOB.

C 1enpl0 MOBBINICHHUS] YCTOWYMBOCTH M KadecTBa B HE(TEMPOIYKTHI JTOOABISIOT
HEOONBIIOE  KOJMYECTBO  AHTHOKUCIUTENeH (MHruouropoB). B kaudectBe
MHTHUOUTOPOB HCIIONIB3YIOTCS (PEHONBI, apOMaTHUECKUE aMUHBI, aMUHO(ESHOBI U T.
1.

3agaHue Keucy:

1. I3yunth criocoObl 0uuCcTKH HePTH (agcopOrus u abcopOIus)

2.Yem onuH crioco0 OTanYaeTcst OT Apyroro?

3.Kakue criocoObl 0OYMCTKUA HEPTU MOKETE MPEATOKUTH BbI?

Keiic Ne 6. «Okonorus u HeTenpombicen» 3arpsi3HEHUS OKPYKAIOIIEH Cpebl MpH
no6bprde HedTH IS HaAllero BPEMEHHM O4YeHb aKTyanbHa mpooOiema. OmnacHbIM
UCTOYHUKOM 3arpsisHeHus Kacnwmiickoro Mopsi siBisieTcss Mopckas HedremoObiva,
taxke Kacnuii 3arpsi3Hsercs mpu TpaHCTIOPTUPOBKE HedTH TaHKepaMu. Kakaplid u3
Bac BHJIEI 110 TEJIEBU30PY MOCIEACTBUS aBapuii HeTEHATUBHOTO TaHKepa. UepHkle,
MAacCJISTHUCTBIE Oepera, MOKPBITbIE Ma3yTOM, KPbUIbsl MTHI] B BA3KOM Ma3yTe, JIOAN B
3aIUTHBIX KOCTIOMaX, KOTOPbIE COOMPAIOT HE(Th JOMAaTaMH U BEIpaMH.

Tankep «Butsa3p» ¢ 3 Ha 4 aBrycra (kak coobmraer «KazaxcTanckas mpaBiay)
nepeBo3w1 HedDTh 180 ToHH mo Kacmuio. B ycnoBusix mimoxoi BUAMMOCTUA TaHKEP
MOJIYYHJT IPOOOMHY M Hadal TOHYTh. UeIoBeUecKHuX >KepTB cyMenu mu3bexarp. Ha
MOBEPXHOCTH MOPSI, T/Ie 3aTOHYJ TaHKEpP 00pa3oBalioch HEPTAHOE MATHO, KOTOPOE
pasnuiock Ha TeppuTopun 6osee 20 Km.

3agaHue K KeHcy:

1.Hackonbko omacHo HedTssHOe 3arps3HeHue Kacmus u Kakwe HKOJIOTHYECKHE
MOCJIEACTBUSL OHO UMEET?

2. IlpuBeauTe MpUMeEpHI pELICHHs JaHHON 3KOJIOTHYECKOU MPOoOIeMbl?

3.Kakue texHomoruu st cOopa HePTH C MOBEPXHOCTU MOPSI MOXKETE MPEIIOKHUTh
BbI?

Keiic Ne 7. TloBblllleHHE KOHUEHTpPALIUU HEKOTOPBIX Tra3oB B aTMoOc(hepe MOKEeT
MPUBOAUTH K TJIO0AIbHOMY MOTEIUICHUIO - TaK Ha3bIBAEMOMY «IIaPHUKOBOMY
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apdexty». Iloxkanyii, Hanbosee BaXKHBIMHU «TAPHUKOBBIMU Tazammu» sBisitorcst C02
u CH4.

MetaH BO3HUKAET MIPU aHAdPOOHOM (T. €. MPOUCXOIAIIEM B OECKUCIOPOIHOU cpefie)
pacnaze OpraHMYeCKHX BEILECTB; IMy3bIPbKH METaHa 00pa3yloTcs B OOJOTHCTBIX
MECTHOCTSIX, 3@ YTO OH IOJIyYMJI Ha3BaHUE «OOJOTHBIN ras». 3aTOIICHHBIE MO
(HampuMep, pHUCOBBIE TOJIE BO BpPEMsI CEBA) SBISIOTCS HCTOYHUKOM OOJBLIOTO
KOJIMYECTBa METaHa.

JlpyruM HCTOYHWUKOM METaHa SIBIISIOTCS JKBayHBIC JKUBOTHBIE, TAKHWE, KaK KOPOBHI,
OBIIbl M KO3bI, MUIIEBAPUTENIbHAS CUCTEMA KOTOPBIX YCTPOEHA 0COOBIM 00pa3oM sl
nepeBapuBaHUs TPABSIHOM MUILK: KOHEUHbIE POAYKTHI MeTa0oIn3Ma

coliepKaT MeTaH, KOTOPbIA BblAENsETCS B atMocdepy. DTO MPUPOAHBINA IMpoliecc,
XOTs KOJUYECTBO JIOMAIIHUX >KMBOTHBIX 3aMETHO BBIPOCIO 3a MOCJIEIHUE JBa
cronetusi. boiee TOro, cocraB KOPMOB CYHIECTBEHHO BIJIMSIET Ha KOJIUYECTBO
oOpasyrolierocs MeTaHa.

1.ChopmynupyiiTe TUIIOTE3Y BBIACICHUS METAHA JIIOJIbMU.

2. Kak konu4ecTBO MeTaHa, 3aBUCUT OT KOJIUYECTBA HACEJICHUS MJIAHETHI.

3.Yrto siBNsieTCS NCTOUHUKOM BBIJIEJICHUS MeTaHa B aTMocdepy?

BapuaHTbl TEM NIPOEKTOB
1. UccnenoBanne coctaBa MHUHEpPAJbHOW BOJBI M PEKOMEHJIAIMU 10 €€
UCITOJIb30BAHUIO.
2. UccnenoBanre pa3pyliaroliero JeUCTBUS NPUPOJAHONW BOABI HA CTPOUTEIHHBIC
MaTepuabl.
3. CoctaBrieHne TpPOEKTa IIBETHUKA/Oropoja/caia B 3aBUCUMOCTH OT COCTaBa
IPOAHAIIM3UPOBAHHBIX IOYB B COOTBETCTBUM C JAU3AWHEPCKUM  3alpoOCOM
(MOHOXPOMHBII LIBETHUK, IBETHUK OJHOJIETHUKOB, MHOTOJIETHUKOB, IEKOPATUBHBIN
oropoi u ap.).
4. CocraBieHne cOAIaHCUPOBAHHOTO MEHIO Ha JIeHb (HEIEJ0) B 3aBUCUMOCTU OT
COJIepKaHMsI XUMUYECKUX MAKPO U MUKPOIJIEMEHTOB B MPOAYKTAX TUTAHUS.
5. UccienoBanue kauecTBa MUTHEBOI BOJBI.
6. UccnenoBanne mpod BOJOMPOBOAHON BOABI HA MIPEAMET YCTPAHEHHSI )KECTKOCTH.
/. YcTpaHeHHe )KEeCTKOCTU BOJIbI B CEITbCKOXO3SIICTBEHHOM IESITEIbHOCTH.
8. KoHTponb kadecTBa TEXHHYECKOW BOJIBI Pa3HBIX BHUIOB B COOTBETCTBUU C
Mmetonukamu o I'OCT.
9. Co3nanue NeKOpaTUBHOM MITYKATYPKH.
10. IIurMeHTHI B U3IETUSAX U3 CTEKJIA.
11. UccnenoBanue pa3pyliaroiero AeHCTBUS BOAbI HA CTPOUTEIIbHbIE MATEPUAIBI.
12. Onenka cocTosiHHS BO3yXa paboyveil 30HbI CIICIUATUCTA (TEXHOJIOTa, CTPOUTES
U T.II., C y4eTOM OOJacTé MpPOQECCHOHATBHON NEATeTbHOCTH) B COOTBETCTBUU C
HOPMaTUBHBIMH JIOKYMEHTaMHU.
13. Onpenenenue KpacuTelel B HATYPAIBHBIX W MPOU3BOACTBEHHBIX COKaX.
14. Ananu3 GU3UKO-XUMUYECKUX CBOMCTB MOJIOKA PA3JIMYHOIO aCCOPTUMEHTA.
15. UccnenoBanue CBOMCTB aclnuMpuHa M HW3YYEHUE €r0 BIMSHUS Ha OpraHu3M
YeJioBeKa.
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16. M3y4enne CBOWMCTB KpacuTeledl W OOHapyKCHHE MOJCIACTUTEICH B COCTaBe
HOT'ypTOB.

17. Obnapy:xenue ButamuHa C B HATYpaJIbHBIX COKaX.

18. Pa3zpymurensHoe Bo3aeiicTBue Koka-KoJibl Ha OpraHu3M 4YeloBeKa.

19. KucnoTHbI! JOXKIb U €70 BIUSHHUE Ha OKPYKAIOIIYIO CPEay.

20. YcTpaHeHHe )KECTKOCTH BOABI HA TPOMBITIUICHHBIX MPEATPHSITHIX.

21. UccnenoBaHue cocTaBa U KauecTBa MOPOKEHOTO.

22. ConepxaHue HUTPATOB B 3€JICHMU.

23. Onpenenenue coaepxanus ButaMuHoB A, B1, B6, B12, P, C B opexax.
24. Onpenenenue o0IIeH KECTKOCTU BOJIBI.

25. OmnpeneneHue KUCIOTHOCTH XJI€000yTOUHBIX U3ISTUH.

26. Onpenenenue Hanuuus ButamuHa C B pa3IUYHBIX BUIaX KaITyCTHI.

27. OnpeneneHye HAIMYUS BUTAMHHA A B pa3JIMYHBIX BHJIaX OBOIIEH.

28. OnpeneneHue KUCIOTHOCTH XJI€000yTOUHBIX U3/ICTUH.

29. OnpeneneHne KUCIOTHOCTH MOJIOKA.

30. Coneprxanrie HUTPATOB B KapTodene.

31. Onpenenenue o0IIEH KECTKOCTU BOJIBI.

32. ConeprkaHHe HUTPATOB B OBOIIAX M MX BJIUSHUC HA OPTaHU3M YEIOBEKa.

TeMbl 10KIa10B
1. CoBpeMeHHbIE METOIbI 00€33apakMBaHUs BOIBI.
2. Annotponusi METaIOB.
3. Mcnonp30BaHrE paguOaKTUBHBIX H30TOMOB B TEXHUYECKUX LIEIISX.
4. PEHTreHOBCKOE U3JIyUYE€HHE U €T0 UCIIOIb30BAHUE B TEXHUKE U MEIULIUHE.
5. OxpaHa OKpyKarolen cpeabl OT XUMHUYECKOTO 3arps3HEHUS.
6. CepHast KHCJIOTa — «XJIe0 XUMUYECKOU IMPOMBITIUICHHOCTH.
7. llpakTHdeckoe MpUMEHEHHUE JIIEKTposn3a: paQUHUPOBAHKE, TAIbBAHOIIJIACTUKA,
rajbBaHOCTET U
8. McTopust IBEICKON CITMYKH.
9. Posib METaJIJIOB B UCTOPUH YEJIOBEUECKOM ITUBUIIM3ALINY.
10.Uctopust pa3BuUTUSA YEPHOI METAJUTYpPrHUH.
11.Uctopust pa3BuTHS LIBETHON METAJTYypPrHUU.
12.CoBpeMEHHOE METAITYPruY€CKOe MPOU3BOICTBO.
13.PoJib METaJIJIOB U CIJIAaBOB B HAYYHO-TEXHUYECKOM ITpOrpecce.
14.Koppo3ust METAJIJIOB B CIIOCOOBI 3aIIUTHI OT KOPPO3HUHU.
15.9konornueckue acreKkThl UCIOIb30BAHUS YTIEBOAOPOAHOTO CHIPbSI.
16.9xoHOMUYECKHE aCIEKThI MEKTyHapOIHOTO COTPYJIHUYECTBA o
HCIIOJIb30BaHUIO YIJI€BOJAOPOAHOTO CHIPbSI.
17.XumMus yriieBOgOPOIHOTO CHIPBSI.
18.Yr1eBo10poIHOE TOIIJIUBO, €r0 BUbI 1 HA3HAYCHUE.
19.CunaTeTHYECKHE KAydyKH: HCTOPHS, MHOTOOOpa3ne U MEPCTICKTUBHI.
20.Pe3MHOTEXHHYECKOE MPOU3BOJCTBO M €r0 pPOJb B HAYYHO-TEXHUYECKOM
nporpecce.
21.1TpumeHeHne apOMaTUYECKUX YTIIEBOAOPOIOB.
22. ApomaTruuecKne yriaeBOIOPOAbl KaK ChIPhE ISl MPOU3BOICTBA ITECTULIHAIOB.
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23.HedT1h 1 ee TpaHCHOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXKIYHAPOJHOTO
COTPYAHUYECTBA.

24.CBapo4HO€ MPOU3BOACTBO U POJIb XUMHUH YIJIEBOJOPOJOB B HEM.

25.YrneBoasl U UX POJIb B )KUBOM IIPUPOJIE.

26.CpeacTtBa  THUTHEHBI Ha  OCHOBE  KHCIOPOJACOAEpXkKAIIUX  OPraHHYECKUX
COCMHECHU.

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

28 lepuuur Oenka B NUIIEBBIX NPOAYKTaAX M €ro IMPEOJIOJICHHE B paMKax
rJ100aJIbHOM IPOJOBOJILCTBEHHON MTPOTrPAMMBI.

29.XumMust 1 OUOJIOTUSI HYKJIIEMHOBBIX KUCIOT.

Temsl pedeparoB
1. buorexHonOTMs U TeHHAs MHXKeHepus — TexHonorun XXI Beka.
2. HanorexHonorus Kak NPHOPUTETHOE HAINpaBiIEHUE pPa3BUTHUS HAyKU U
npousBojicTBa B Poccuiickon denepanuu.
CoBpemMeHHbIe METOIbI 00€33apa’KUBaHUSI BOJIBI.
ANOTpOIKS METAJUIOB.
Kuznb u nearenpHocts JI.M.Menpaeneena.
«IlepuoanueckoMy 3aKoHY OyJlyIlIee HE TPO3UT PA3PYIICHUEM. ..
Cunre3 114-ro snemenTa — TpuyMdp poCCUUCKUX (PUIUKOB-SIEPIIUKOB.
N3oTtonsl Bogopoaa.
Hcnonb3oBanue paiiOakKTUBHBIX U30TOMOB B TEXHUYECKUX IIEIISX.
10 PeHTreHoBCKOE M3TyUYEHUE U €r0 UCIIOIH30BAHUE B TEXHUKE U METUIIMHE.
11. Tlna3ma — yeTBEpTOE COCTOSIHHUE BEIIECTBA.
12. AMopdHBIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.
13. OxpaHa OKpy>Karomiel cpelbl OT XUMUYECKOTo 3arps3HeHus. KoandecTBeHHbIE
XapaKTePUCTUKH 3arPA3HEHUST OKPYIKAIOIIEH CPEIbl.
14. TlpumeHeHune TBEpOTO U Ta3000pa3Horo okcuaa yriepoaa (IV).
15. 3ammTa 030HOBOT0O PKpaHa OT XMMUYECKOTO 3arpsi3HEHUS.
16. I'pybonucnepcHble  CHUCTEMBI, HX KiIacCUpUKAIMA W HCIOJIb30BaHUE B
poecCHOHaNBHOM AESITEIEHOCTH.
17. KocmeTnueckue reiu.
18. IlpuMeHeHue CyCIIEH3UI 1 SMYJIbCHI B CTPOUTEIHCTBE.
19. Munepansl ¥ TOpHBIE TOPOJIBI KAaK OCHOBA JTUTOCHEPHI.
20. PacTBOpBI BOKpYT Hac. TUIIBI pacTBOPOB.
21. Bona xak peareHTt u cpeja Ijisi XUMHYECKOTo MpoIiecca.
22. )Xwu3nb u nearenbHOCTh C.AppeHunyca.
23. Bkilan OTEYeCTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPHUH DIICKTPOITUTHYCCKON
JUCCOLIMALINH.
24. YcTpaHeHHe KEeCTKOCTH BOABI HA TPOMBITIUICHHBIX TPEATPHSITHSIX.
25. CepHas KHCIIOTa — «XJI€0 XUMHUYECKON MTPOMBITUICHHOCTH .
26. VMicnionb30BaHNE MUHEPATBHBIX KUCJIOT HA IPEANPUATUAX PA3TAIHOTO TPOQUIIS.
27. OKCcHIIBI ¥ CONTU KaK CTPOUTEIBHBIEC MaTePHUAITHI.
28. VcTopus rumca.
29. TloBapeHHas! COMb KaK XUMUUYECKOE CHIPHE.

©®ONDOA W
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30. MHOronuKkui kKapOOHAT KaJbLMs: B IPUPOJE, B IPOMBIIIJIEHHOCTH, B OBITY.

31. Peakiuu ropeHust Ha MPOU3BOJCTBE U B OBITY.

32. BuptyajibHOE MO/IEIMPOBAHNE XUMUUYECKHUX MTPOLIECCOB.

33. DNEeKTpOoJIN3 PaCTBOPOB AIEKTPOJIUTOB.

34. DnexTposin3 pacIiaBoOB JIEKTPOIUTOB.

35. [IpakTuyeckoe NpUMEHEHHE FNEKTPOIu3a: padhUHUPOBaHUE, raJbBaHOIIACTHKA,
raJIbBAaHOCTET USl.

36. Vcropus noaydeHus: U MPOU3BOJICTBA AITFOMUHHSL.

37. DNEeKTpOIUTUYECKOE TTOJIydeHHe U paUHUPOBAHUE METH.

38. Kuznp u nesarensHocTh . J]9BN1.

39. Ponp  MeTasioB B HMCTOpPMM  4ejoBedYecKoW  muBmimn3auuu. Hcropus
OT€YECTBEHHOM  dyepHoM  Mertayuryprud. CoBpeMEHHOE  MeETaTyprudeckoe
MIPOU3BOJICTBO.

40. Ucropust oTeuecTBEHHOM LBETHOM MeTaTypruu. Pojab MeTanioB U CIUIaBOB B
HAy4YHO-TEXHUYECKOM Iporpecce.

41. Koppo3usi METaioB M COCOOBI 3aIIUTHI OT KOPPO3UH.

42. inepTHBIC WK OJATrOPOIHBIC Ta3bl.

43. Poxparoniye cojau — rajJoreHsl.

44. Uctopust MIBEICKOM CTIMYKH.

45. Ucropust BOSHUKHOBEHHMS M Pa3BUTHUSI OPraHUYECKON XUMUHU.

46. Xuznp u gestenbHocTh A.M.byTneposa.

47. BuTtanusMm U ero Kpax.

48. Ponb  OTEYEeCTBEHHBIX YYEHBIX B CTAHOBJICHHMM W Pa3BUTUU MHPOBOM
OpraHNYeCcKOM XUMUU.

49. CoBpeMeHHbIE IPE/ICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUSI.

50. DKoOrUYecKre acTeKThl UCIIOIB30BAHUS YTIIEBOJOPOIHOTO CHIPbS.

51. DxoHOMHUYECKHE aCIIEKThI MEXKIYHApPOIHOT O COTPYIHUYECTBA o
WCIIOJIb30BAHUIO YTIIEBOAOPOIHOTO CHIPhS.

52. Vctopus OTKPBITHS W pa3pabOTKH Ta30BBIX U HE(PTIHBIX MECTOPOXKICHHUHA B
Poccuiickoit @enepanum.

53. Xumus yriieBoIOPOJTHOTO CHIPhS M MOsI Oy tyIias mpodeccus.

54. YrineBogopoaHO€e TOILUIMBO, €T0 BUJIbI M HA3HAUYECHHUE.

55. CuHTeTHYECKHE KayuyKHU: UCTOPHS, MHOTOOOpa3Hue U MEePCIEKTUBHI.

56. Pe3anHOTEXHUYECKOE MPOU3BOJACTBO U €ro pojb B HAyYHO-TEXHHUUYECKOM
porpecce.

57. CBapo4HOE MPOU3BOACTBO U POJIb XUMUH YTIEBOAOPOIAOB B HEM.

2.3. TunoBsblie Bonpocskl K 1u(depeHPpOBAHHOMY 3a4€eTy
1. XuMus B COBpEMEHHOM CUCTEME HAYK.
2. OCHOBHBIE TIOHSTHS Y 3aKOHBI XUMUH.
3. CoBpeMEHHbIE MPECTABICHUS 00 3JIEKTPOHHOM CTPOCHUH aTOMOB 3JIEMEHTOB.
KBanToBeie uncna. [Ipunnun [aynu.
4. 3aKOHOMEpPHOCTU PACHPEACIICHHUSI DJIEKTPOHOB IO YPOBHAM M MOJIYpPOBHSIM,
AIEKTPOHHBIE (OPMYJIIBI U CXeMbI 3JieMeHTOB. [IpaBuno XyHna.
5. JluHamMuKa W3MEHEHHs] aTOMHBIX PaJUyCOB C POCTOM IMOPSIKOBOIO HOMEpa
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aneMeHTa B nepuoauueckou cucreme [I.M.Menneneesa.

6. 3aKOHOMEPHOCTH MPOSBJICHHUS ATOMaMH BAJICHTHOCTH M CTENIEHU OKHUCIICHUS B
3aBUCUMOCTH OT MOJIOKEHHS FJIEMEHTOB B IEPUOJUUYECKOMN CUCTEME.

7. 3aKOHOMEPHOCTM  HM3MEHEHHUS  BJIEKTPOOTPULIATEIHOCTH  3JIEMEHTOB
MEPUOIUYECKON CUCTEMBI U MPOSABICHUSI UMU METANIMYHOCTH M HEMETAJUIMYHOCTH.
8. YcnoBus oOpa3oBaHUs KOBAJICHTHOM CBsI3U. XapakTEPUCTUKA €€ CBOWCTB —
HACBIIIEHHOCTH, KPATHOCTH, MOJIPHOCTH, HAIPABIEHHOCTH.

9. KoopauHairioHHas CBA3b Kak 0COOBIM BUJ] KOBAJICHTHOM CBSI3H.

10.MoHHas CBsI3b: CBOMCTBA, CXOJICTBO M OTJIMYHUS OT KOBaJICHTHOM.

11.CymHocTh BOAOPOIHOM CBSA3U. MEXKMONIEKYIAPHBIE B3aUMOICUCTBHUS.
12.ITonsiTHE O CKOPOCTHM XMMHYECKOW pEaKIMu U €IUHUIAX €€ H3MEpPEHHUS.
Knaccudukanus peakiuii mo MexaHu3MaM UX MPOTEKaHUS.

13.3ak0oH AelcTBUS Macc; poJib KOHIIEHTPALUM B3aMMOJCUCTBYIOIIMX BEIIECTB B
TOMO- ¥ TETEPOTCHHBIX CUCTEMAX.

14.YcnoBuss BAUSHUSL [JIaBJI€HUS HA CKOPOCTh TEUYEHMS XUMHYECKUX PEaKIUu.
Bripaxkenue 3akoHa JEUCTBYIOIIMX MACC JJI PEAKIIMH, B KOTOPOM YYaCTBYIOT Ta3bl.
15.BaussHue Ha CKOPOCTh XMMHUUECKUX pEaklUi Temmeparypsl (IpaBWIo U
ypaBaenue Baut-I'odda).

16.KaTanu3atopsl ¥ Katajiu3; CYIIHOCTh OMOJOTHYECKOr0 KaTajin3a U OTIUYHUE €ro
OT XMMHUYECKOTO.

17.Xumuyeckoe paBHOBECUE U BIUSHUE HAa HETO KOHLEHTPALIMI UCXOIHBIX BEILIECTB
U IPOYKTOB peakuuii. KoncTanTa paBHOBECHS.

18.ITpunuun Jle IllaTtenbe. B0O3MOXHOCTM W YCIOBUSA CMEIICHUS XUMHUYECKOTO
PaBHOBECUSI B PEAKLMIX, COMPOBOXKIAIOIIUXCSA BBIACICHUEM WJIM TOTJIOIIECHUEM
Teria.

19.11punuun Jle IllaTtenbe. B0o3MOXHOCTM W YCIOBUS CMEIICHUS XUMHUYECKOTO
paBHOBECHS PEaKIINii, yUaCTHUKAMHU KOTOPBIX SIBIISIOTCS Ta3000pa3HbIC BEIIECTBA.
20.ITonsiTrie 0 pacTBOpax, paCTBOPUTENISIX U PACTBOPEHHOM BEIIIECTBE.

21. Knaccudukanusi pacTBOpOB.

22.BecoBbie criocoObl BRIPAKEHUSI KOHIIEHTPAIIMU PACTBOPOB: CYIIHOCTb, €IUHUIIBI
n3Mepenus. [IpuHiun pacuéra Maccel HaBECKHM BELIECTBA IIPU MPUTOTOBICHUU W3
HEro pacTBOpa MPOLEHTHOM KOHLECHTPALMH.

23.MonsipHOCT, W MOJBHAS JIOJISI KaK CIOCOOBI BBIPAKEHUS KOHIEHTPAIUH
pPacTBOPOB: CYLIHOCTb, €AWHULBI U3MepeHus. [IpuHnun pacu€éra Maccel HaBECKU
BEIIECTBA IIPU IPUTOTOBICHUH U3 HETO PACTBOPA MOJIIPHON KOHILICHTPALIMH.

24 TloHaTHE O HERJIEKTPOJIUTAX U ANEKTPOIUTAX.

25.MexaHu3M 3JIEKTPONPOBOJHOCTH PaCTBOPOB. OCHOBHBIE MOJIOKEHHSI TEOPUU
ANEKTPOJIUTHYECKON auccouuanu. CTeneHb 3JIEKTPOJMTHYECKON THCCOLMAINU.
Kiaccudukanus 31€KTpoIUTOB MO UX CHIIE.

26.Koncranta quccounuanuu ciiaboro 3iaekTponuTta. MoHHOE MpOoU3BEICHUE BOJBDI.
Bopopoansiii mokaszarens.

27.YcnoBus IpoTEKaHUs PEAKIIMi HOHHOTO 0OMEHa 10 KOHIIA.

28.1lonsiTie 0 ruaposm3e cosiel. BiusHue Ha XapakTtep THMApPOIW3a COJMU CHUIIBI
00pa3yromux €€ KUCIOT 1 OCHOBAHUM.

29.CymHoCTh OKHCJIEHUSA-BOCCTAHOBJICHHS. 3aBHUCUMOCTD XapakTepa

52



PEAOKCIPOLECCOB  OT  peakuuu cpeabl (Ha  NOpuUMepe  BOCCTAHOBJIEHUS
NEpMaHTaHATHOHA).

30.BaxkHeinme OKUCIUTENN U BOCCTAHOBUTENH. Y CJIOBUS IPOSBICHUS HEKOTOPBIMU
BEILIECTBAMU CBOWCTB M OKHUCIMTENEH, U BOCCTAHOBUTEJIEH (HUTPUTHI, CYIb(UTHI;
MEPEKUCh BOAOPOAA).

31.Xumuyeckast CBA3b B OPraHUYECKUX COEANHECHHUSIX.

32.Teopusi XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX coeqnHeHnil A.M. byTieposa, ee
OCHOBHBIE TIOJIOKECHHUSI.

33.IlonsiTe 00 U30MEPHH.

34.Ankanbl. CocTaB UM  XMMHYECKOE CTpoeHHe. ['OMOJIOTMYeCKH  psI.
Homenknatypa. CBoiicTBa.

35.Ankensl. CocTaB W  XMMHUYECKOE CTpoeHue. [oMojoruueckui  psf.
Homenkmarypa. CsolictBa. IlpaBuno MapkoBHMKOBAa. MexaHU3M peakuu
ANeKTpoUIbHOTO pUcoeauHenus. [loydenue u npuMeHeHne alKeHOB.
36./luenoBeie yraeBoaopoabl. Ctpoenune. Xumudeckue cBoicTBa. llonydenue u
npuMmeHenune. HatypaiibHbli KaydykK, H30TPEH, CTPOCHHUE U IPUMEHEHUE.
37.ANKUHBI, COCTaB, CTPOCHUE, HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, MOJyYCHHE
U TIPUMEHCHHE.

38.ApeHbl, TOMOJOTHYECKUH psg  OeH3oja, (U3UKO-XUMHYECKUE CBOMCTBA,
CTpOEHUE, OJy4YeHue, MPUMEHEHUE.

39.IlpupoaHble MCTOYHHUKHM YIIIEBOJOPOJHOrO ChIpbs. [IpuponHbIE W MOMyTHBIE
He(TSAHBIE Ta3bl, UX COCTaB U ucmolyib3oBaHue. HedTh 1 npoaykThl ee nepepaboTKH,
UX MPUMEHEHUE.

40.Cnuptel U (EHONBI, CTPOCHHUE M HU30MepHusi. MeXaHu3M HyKJIeO(UIbHOTO
3amenieHus. SIqoBUTOCTh cIUPTOB. VX BiMsiHUE Ha opraHu3M yesnoBeka. [lomyyenue
Y IPUMEHEHHE CIIUPTOB.

41.Anpnerunpl U KeToHbl. ['omonoruueckue psnabl. M3oMepuss 1 HOMEHKIATYypa.
XMMHUYECKOE U AIIEKTPOHHOE CTPOCHUE, PEAKIIUU HYKICO(PUIHLHOTO MPUCOCTUHEHUS
BOAOpOJA TaJIOT€HOBOAOPOI0OB. Peakinu noInuKOHAEHCALIUH.

42 KapOoHOBBIE KHCIIOTBI. DIEKTPOHHOE CTPOEHUE KapOOKCUIBbHOM rpymmbl. O01as
dbopMyna U TpeAeNbHBIN PsiA TMPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Buner crpykrypHoit nzomepuu. [lonyuenue, ¢puznueckne U XUMUYECKHUE CBOMCTBA
KapOOHOBBIX KHUCJIOT. Mpbima. Mpla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT.
[Ipumenenune kapOOHOBBIX KUCIOT U UX Mpou3BoaHbIX. [lonsitue o CMC.
43.Cnoxusie 2¢upsl. Kupbl. CTpoeHue CI0KHBIX 32QupoB. JKupbl U uX CBONCTBA.
Briciiie  kapOOHOBBIE KHCIOTBHI, BXOSIIME B COCTaB MPUPOIHBIX IKUPOB
(manbMUTHUHOBAS, OJIEMHOBas, cTeapuHOBas). VX mpuMeHeHHe W pojib B MPUPOJE.
®u3nuecKkue U XUMUYECKUE CBOMCTBA >KUPOB; THIIPOJIM3 KUPOB, UX OKHCIICHUE,
TUAPUPOBAHUE KUAKUX HKUPOB.

44.Yraesoasl. CTpoeHHE MOHOCAXapua0B (IJIFOKO3bI U (PPYKTO3BI), IHUCAXAPUIOB
(caxapo3bl), moaucaxapuaoB (KpaxMajla M LEJUII0JIO3bI); CBOMCTBA TJIFOKO3BI,
caxapo3bl, Kpaxmala., HeJUTI003bl U UX IPUMEHEHHE.

45.A30Tconiepkalue OpraHu4eckrue BenlecTBa. Ha3BaHWe aMHUHOB; CBOMCTBA
anupaTUIeCKuX U apOMaTUYECKUX aMUHOB (aHWJIMHA) U UX NPUMEHEHUE; CTPOCHHE
anb(ha — aMUHOKHUCIIOT, CTPYKTYpPY OeJika, CBOMCTBA U 3HAUEHUE OEIIKOB.
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3. Kpurepum OLeHKH pe3yabTaTOB 00y4eHH s

Kputepuu onieHKH KOMIBIOTEPHOT0 TECTUPOBAHUS:

[Ipn npoBeneHUM TEKYLIETO KOHTPOJS YCIEBAEMOCTH B BHJIE TECTUPOBAHMS
KOJIMYECTBO BONPOCOB [ cryAeHTa - 30. Bompochl 11l CTYIAEHTOB BBIJAIOTCS
ClIy4ailHBIM  00pa3oM, TIO3TOMY OJIHOBPEMEHHO CTYJAEHThl OTBEYalOT Ha
pa3HooOpa3Hble O YPOBHIO CIOKHOCTUM TECTOBBIE 3a/laHUs CIEYIOIIEr0 THUIIA:
BBIOOP OJTHOTO MPABHIIBHOI'O OTBETA; BHIOOP HECKOJIBKUX MPABHIbHBIX OTBETOB. Ha
BBITIOJTHEHUE 3a7aHuid oTBoAUTCS 40 MUHYT.

3HaHMS CTYJEHTOB OLIEHUBAIOTCA 0 MATHOAIIBHOM CUCTEME.

KonnuecTBo npaBUIbHBIX OTBETOB:

85-100% - oTyimyHO,

70-84% - xoporo,

50-69% - y1oBIETBOPUTEILHO,

0-49% - HeyOBIETBOPUTEITHHO.

Kpurtepuu oneHnBaHus NPAKTHYECKHUX pPaldoT:

[Ipy moAroTOBKE K MPAKTUYECKON paboTe PEeKOMEHIYeTCs HCIOJb30BaTh
KOHCIEKTHI JICKIUW, Yy4eOHO-METOAMYecCKoe M HWH(GOPMAIMOHHOE oOecreyeHue
auciuIuinebl.  Kaxkaoe 3alaHue MpakTUYecKOW paboThl OLEHMBAETCS MO TSATH
OaNbHOM IMIKaJIE:

OrneHka «OTJIMYHOY» BBICTABISETCS MPU COOJIIOJICHUU CIEAYIOIUX YCIIOBUA:
CTYJIEHT BBITNIOJHSAET MPAKTUYECKHE 3aJaud B TMOJHOM OOBEME, OTBEYAeT Ha BCE
NOCTaBJIEHHbIE B IMPAKTHYECKOW 3ajJaye BOIPOCHI, BBHIMIOJHIET BCE 3aJaHus
NpPaKTUYECKOM 3aa4u.

OneHka «XOpOILIO» BBICTABIAECTCS IO CIHEAYIOIIUM KPUTEPUAM: CTYAECHT
NOMYCKaeT B PENIEHUM TMPAKTUYECKOW 3aJaud HE3HAUYUTENbHbIE HETOYHOCTH;
PaBUIIbHO IPUMEHEHBI TEOPETUYECKHUE 3HAHUS.

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISAETCS MO CIEAYIOIIUM  KPUTEPHSIM:
JOMYCKaeT B PELICHUM MPAKTHYECKON 3a/lauyd 3HAYUTEIbHbIE HETOYHOCTH, B TOM
YHUCJI€ HETOYHO TPUMEHEHBI TEOPETUYECKHUE 3HAHUS.

OueHka «HEYJOBIETBOPUTEIBHO» BBICTABIISIETCS MO CICIYIOIIUM KPUTEPUSIM:
CTyIEHT HE BBINOJHIET 3aJaHusl NPAKTUYECKOW 3ajayd, OTBEThl COJIEpHKaT
CYIIIECTBEHHBIC OIMHOKH.

Kpurepuu oneHKH MPOMeKYTOUYHOU aTTECTALUM:

[Ipu mnpoBeneHHHM MPOMEKYTOUHOM AaTTECTAlMH BOMPOCHI K HK3aMEHY
pacnpezensercss o ypoBHIO ClI0XHOCTH. OOs3aTenbHas 4acTh BKIIOYAET BOIPOCHI,
COCTaBIIAIOIINE HEOOXOMUMBIH M JOCTATOYHBIH MHHMMYM YCBOCHMSI 3HAHMA U
ymenuit B coorBeTcTBUU ¢ TpeboBanusimu ®I'OC CIIO u na ocHoBe ®I'OC COO.
Ha moarotroBky kK yCTHOMY OTBETY CTYAEHTY OTBoaUTCS He Oonee 40 MunyT. Bpems
YCTHOT'O OTBETA CTyAEeHTa cocTaBiaeT 10 MUHYT.

3HaHUs CTYJEHTOB OLIEHUBAIOTCS MO MATUOAIBHOW CHCTEME.

5 «OTIMYHO» - TUIYOOKO W TMPOYHO YCBOEH BECh MPOTPAMMHEIN MaTepua,
MOCJIEOBATEILHO U TOYHO NOCTPOEHA PEeUb; OTCYTCTBYIOT 3aTPYAHEHUS C OTBETAMU
Ha JIOMOJIHUTENIbHBIC UM YTOUHSIIOUIUE BOMPOCHI;

4 «XOpouio» - YCBOGH BECh MPOTPaMMHBIN MaTepual; B peUd HUMEIOTCA
HE3HAYUTEJIbHbIE HETOYHOCTH; MPABUIbHO MPUMEHEHBI TEOPETHUUECKUE 3HAHMS; Ha
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OOJIBIIMHCTBO JTOMOJHUTEIBHBIX WM YTOUHSIIOIIMX BOIIPOCOB JJaH OTBET;

3  «yAOBIIETBOPUTEIBHO» - YCBOEHAa OCHOBHAs YacTb IPOTPaMMHOIO
Marepuanga; pedb HE  COAECPKHUT  «JIETAEW»; HEAOCTATOYHO-IIPaBUIIbHBIC
(GopMyIHpPOBKH; Ha OOJBIIMHCTBO JOMOJHUTEIBHBIX WM YTOYHSIOIIMX BOMPOCOB
WCIIBITBIBAIOTCS 3aTPYAHEHHUS B OTBETE;

2 «HEyIOBIIETBOPUTEIIBHO)» - HE YCBOCHA 3HAYMTENbHAS YACTh MPOTPAMMHOTO
MaTrepualia; OTBET COAECPKUT CYLUIECTBEHHbIE OLINOKH.

B xone oneHuBaHus MOTYT OBITh YYTEHbI TUYHOCTHBIE PE3YJIbTaThI.

4. YueOHO-MeTOAMYECKOEe 1 MHPOPMALMOHHOE o0ecnevyeHre AUCIUTIINHBI

Ocnoenaa numepamypa:

1. Aupunorenoa, W.B. Xumus: y4eOHUK ¥ TPAKTUKYM JUIS CPEIHETrO
npodheCCHOHATBLHOTO obpazoBanusi/  W. B. AHpuHOreHOBA, A. B. babxkos,
B. A. TlonkoB. — 2-¢ u3a., uctp. u gon. — Mocksa : M3gatensctBo FOpaiit, 2023. —
291 c. — (Ilpodeccuonanvuoe obpazoanue). — ISBN 978-5-534-11719-6. — Texer :
anekTpoHHBI  //  OOpazoBarenbHass — 1atdopma  FOpaiir  [cait]. —
URL.: https://urait.ru/bcode/513807

2. Hukonbckmii, A.b. Xumus : yd4eOHMK W  MPAKTUKyM [JII  CPEIHEro
npodeccruonanbHoro odpazopanusi / A. b. Hukonsckuii, A. B. CyBopoB. — 2-e u3f.,
nepepadb. wm gom — MockBa: M3garensctBo IOpaiir, 2023.— 507 c. -
(ITpodeccuonanpaoe obOpaszoBanue). — |ISBN 978-5-534-01209-5. — Tekcer
anekTpoHHBI  //  OOpasoBarenbHass — 1uatdopma  FOpaiir  [caiT]. —
URL.: https://urait.ru/bcode/513537 (gara ooparenus: 09.11.2023).

3. Xumust :  y4eOHMK IS cpeaHero  npodeccHoHalbHOro  obpaszoBanus /
10. A. Jle6enes, I'. H. ®anees, A. M. T'ony6es, B. H. Illanosan; mox oOmei
penakuueit I'. H. ®angeeBa. — 2-¢ m3a., mepepab. u gom. — Mocksa : M3gaTenbcTBO
Opaiit, 2023. — 431 c. — (IlpodeccuonanbHoe oopaszoanue). — ISBN 978-5-9916-
7723-3. — Texcr : anexTpoHHbIi // O6pa3zoBarenbHas miatdopma Opait [caiT]. —
URL.: https://urait.ru/bcode/513073 (gara ooparenns: 09.11.2023).
Jlononnumensvnaa tumepamypa:

1. Audunorenora, M. B. Xumus. ba3ossrit ypoBenb: 10-11 kmacchl : yueOHUK IS
CpEIHETO obmero  oOpasoBanus/ WM. B. Audunorenosna, A. B. ba0Oxos,
B. A. TlonikoB. — 2-¢ u3n., uctp. u gomn. — Mocksa : M3gatensctBo FOpait, 2023. —
290 c. — (O6meobpazoatenpHbiii 1uKI). — ISBN 978-5-534-16098-7. — Texker
AMEeKTpOHHBI  //  O6pa3oBatenbHass — miatdpopma  Opaitr  [caiit].  —
URL.: https://urait.ru/bcode/530422

2. Audunorenona, 1. B. Xumus. bazossiii ypoBenb: 10—11 kmaccel : yd4eOHHUK IS
cpenHero  obmero  obpasoanus/  UW. B. AudunorenoBa,  A. B. baOkoB,
B. A. TlonikoB. — 2-¢ u3n., ucnp. u gomn. — Mocksa : M3marenbctBo FOpaiit, 2023. —
290 c. — (O6meobpazoBatenpubiii 1uki). — ISBN 978-5-534-16098-7. — Texkcr :
anekTpoHHblt  //  OOpazoBarenbHass — 1iatdpopma  FOpaiir  [cait]. —
URL.: https://urait.ru/bcode/530422 (nata oopamienus: 09.11.2023).

3. Amapues, A. M. OO6mas xumusa. COOpHUK 3aJaHUl ¢ TpPUMEpPaMH DPEIICHUH :
yueOHOe  TocoOue  JIs  cpeaHero  npodecCHoHaIbHOro  oOpaszoBaHus /
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A. U. Anapues, JI. . Abonuna. — 2-e u3f., ucop. u gomn. — Mocksa : 31aTeabcTBO
Opaiit, 2023. — 127 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
09932-4. — Texcr : snektpoHHbIl // O6pa3oBarenbHas miatgopma KOpailt [calfT]. —
URL.: https://urait.ru/bcode/514556

4, I'muaka, H.JI. O6mas xumuss B 2 T. Tom 1: ydeOHMK [JI1 CpEIHETO
npodeccronanbHoro odbpazosanus / H. JI. I'nmunka ; mox pemakumeii B. A. ITonkoga,
A. B. babkoBa. — 20-¢ u3a., mepepab. u gom. — Mocksa : M3matenascTBo FOpaiiT,
2023. — 349 c. — (Ilpodeccuonansuoe odbpaszopanue). — ISBN 978-5-9916-9672-2. —
Texcr : oanextponHwii // OOpazoBarenbHas tiatdopma HOpaiit [calit]. —
URL.: https://urait.ru/bcode/512151

5. I'muuka, H.JI. O6mas xumuss B 2 1. Tom 2: yueOHUK JJii CpEIHETO
npodeccuonanbHoro oopasosanms / H. JI. 'munka ; mox penaknueit B. A. Ilonkosa,
A. B. babkoBa. — 20-¢ u3a., mepepab. u gom. — Mocksa : M3matensctBo FOpaiir,
2023. — 383 c. — (IIpodeccuonanbuoe obpazoranue). — ISBN 978-5-9916-9670-8. —
Texcr : oanextponHbii // OOpazoBarenbHas tiatdopma HOpait [caliT]. —
URL.: https://urait.ru/bcode/512504

6. 3aiineB, O. C. Xumus. JlabopaTOpHBIM NPaKTHKYM M COOpHHMK 3ajad : yudeOHOe
nmocobue g cpegHero npodeccuoHaabHoro oobpazoBanus/ O. C. 3aiines. —
MockBa : UWszpmarensctBo  FOpaibit, 2023.— 202c.— (IIpodeccuonambHoe
obpazoBanue). — ISBN 978-5-9916-8746-1. — TekcT : DJIEKTPOHHBIA //
Oo6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541
7. MapteioBa, T. B. Xumus. YraoyOmenasrii ypoBeHb. 10—11 kiaccel : ydueOHHK
oIl cpenHero obmero oOpasoBanus/ T. B. MapteiHOBa, . B. ApramoHOBa,
E. b. l'onynoB ; mon o6mieit pemakuueit T. B. MapTeiHOBO#. — 2-¢ u3Ad., UCHp. U
mon. — Mocksa : M3garensctBo Opaiit, 2023. — 352 c. — (O6meo0Opa3oBaTebHBII
k). — ISBN 978-5-534-16227-1. — Tekct : snexkTpoHHBIN // OOpazoBaTenbHas
mwiatgopma FOpaiit [caiiT]. — URL.: https://urait.ru/bcode/530645

8. Pocun, U. B. Xumus. YueOHHK U 3aJa49HUK : JJI1 CPEIHEr0 IPpodeCCHOHATILHOIO
obpazoanusa / W. B. Pocun, JI. [I. Tomuna, C. H. ConoBeeB. — Mockaa :
NzmatensctBo FOpaiit, 2023. — 420 c. - (IlpodeccuonanvHoe oOpazoBaHue). —
ISBN 978-5-9916-6011-2. — TekcT : anexTpoHHbIi // OOpa3zoBarenbHas mardopma
Opaiit  [caiir]. —  URL: https://urait.ru/bcode/512022 (mata  oOpamieHus:
09.11.2023).

9. Tynukun, E. 1. Xumusa. B 2 4. Yacte 1. OOmas u HeopraHuveckas XUMUS -
YUEOHUK IJIs1 cpeaHero mpodeccuoHaibHoro oopaszoanus / E. M. Tynukun. — 2-¢
u3a., ucnp. u  gom. — Mocksa: M3parensctBo IOpaibit, 2023.— 385c¢.-—
(ITpodeccuonanpHoe oOpazoBanme). — ISBN 978-5-534-02748-8. — Texkcr
AMEeKTpoHHBI  //  OOpa3oBatenbHast — miatdpopma  Opaitr  [caiit].  —
URL.: https://urait.ru/bcode/513730

10. Tynukun, E. 1. Xumus. B 2 4. Yacte 2. Opranudeckass XuMus : Y4eOHUK IS
cpeaHero npodeccruoHanbHoro oopaszoBanus / E. M. TynukuH. — 2-¢ U3, UCIp. H
norn. — Mocksa : M3parensctBo FOpaiit, 2023.— 197 c. — (IIpodeccronanbHOe
obpazoBanmue). — ISBN 978-5-534-02749-5. — Tekct : OIEeKTPOHHBIA //
O6pa3zoBarenbHas mwatdopma Opaiut [caitT]. —
URL.: https://urait.ru/bcode/513731 (nata oopamienus: 09.11.2023).
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11. Xumus. 3amadHuk : ydeOHOE MMocoOue I cpeaHero MpodecCHoHaIbHOTO
obpazoBanus / 0. A. JlebeneB [u ap.]; mox obOmer penakmuen I'. H. daneesa. —
MockBa : WzpmarensctBo  FOpaiit, 2023.— 236c¢c.— (IIpodeccuonamnbHoe
oOpazoBanue). — ISBN 978-5-9916-7786-8. — TekcTt : dIEKTpPOHHBIA //
Oopa3zoBatenbHas miardopma FOpaiit [carit]. — URL: https://urait.ru/bcode/513091
Humepnem-ucmounuku:

1. hvsh.ru — Xypran «Xumust B mikose».

2. https://postnauka.ru/themes/chemistry — nexnuu o xumun Ha caiite [TocTHayka.
3. http://gotourl.ru/4780  (http://elementy.ru/)  Hay4HO-mONyJSIpHBIA  MPOEKT
«3neMeHThI 00IbIIoN Hayku» ((u3nka, XUMUS, MaTEMATHUKa, aCTPOHOMUS, HAYKU O
KU3HU, Hayku o 3emuie). HOBOCTM Hayku, KHUTHM, HAy4YHO-TIOMYJISPHBIE CTaTbhU,
JIEKIUH, YPHITUKIIOTICTUH.

4. http://gotourl.ru/4783  (http://potential.org.ru/) CaiiT  Hay4YHO-TIOMYJISIPHOIO
xypHana «Ilorenunam». Xypnan nzgaércsa ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusn».
5. http://gotourl.ru/4785 (http://www.hij.ru/) CaiT HaydHO-IOMYJISPHOIO >XKypHajia
«Xumus v xxu3uby. KypHan uznaércs ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas
ANIEKTpOHHAsE OMOIMOoTeKa XuMudeckoro moprana «Chemnety, conepKuTt yueOHbIe U
uH(OPMaIIMOHHBIC MAaTePHUAJIbI ISl MIKOJBHUKOB U yuHTelIed. B Helt MOXHO HalTH
y4eOHUKH TI0 OOIIel ¥ HEOPraHWYeCKOW XHMHUHU, OpPraHWYeCKOW XUMUH,
MyJIbTUMEAUAMATEPHUAIIbI, a TakKe 3aJa4ll XMMHYECKUX OJIMMIINAJ C PELICHUSMU,
3a/layu BCTYMHUTENbHBIX 9K3aMEHOB JIsl aOUTYPUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HWudopmarmonHsie
Marepuaiabl 00 onuMmnuagax: MOCKOBCKOW  Topojickod, Bcepoccuiickoi,
Menneneesckoii, Mexnynapoanou. IlpuBeneHsl 3amaun TEOPETHUUYECKUX U
AKCTIICPUMEHTAIBHBIX TYPOB, TMOJAPOOHBIC peEIIeHUs, CHucku u ¢dororpaduu
1mooe uTeNe.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema nUCTaHLIMOHHOIO
oOy4deHHMsl, HAMIPaBJICHHAs] B TIEPBYIO OYepe/lb Ha MOATOTOBKY K OJUMITHAIaM BCEX
YPOBHEN — OT WIKOJBHBIX 10 MexayHapogHoil. CalT COAEPKHUT OrPOMHOE
KOJIMYECTBO 3aJ1ay, CIPYNIHUPOBAHHBIX KAK MO TeMaM, TaK U mo onumnuagam. Ilo
BCEM OCHOBHBIM pa3zfeiaM XUMHM TpPUBEAEH TEOPETHUYECKHM Marepual
1 pa300paHbl perIeHUs] TUTIOBBIX 3a71a4.

9. http://gotourl.ru/4790  (http://webelements.com/)  Hanéxuas  crnpaBovHas
uH(pOpMAIUS 0 XUMUYECKUX IJIEMEHTaX M UX CBOWCTBAX (Ha aHTIIUHCKOM SI3BIKE).
10. http://gotourl.ru/7180  (https://www.lektorium.tv) Hekxommepueckuii  cailT
OHJIaH-00pa30BaHUs, COJAEPKUT MHOTO MHTEPECHBIX OOpPa30BATEIBHBIX KYPCOB H
BUJICOJIEKIIUI JJIsl IIKOJIBHUKOB, CTYICHTOB U yuHuTele. ECTh HECKOJIBKO KypCOB IO
XUMUHU.

11. http://gotourl.ru/4800 (https://www.cas.org/) Caiir Chemical Abstract Service —
CaMbIii aBTOPUTETHBIM B MHUpPE XUMUU WH()OPMAIMOHHBIA MHTEPHET-pecypc (CalT
TJIATHBIN ).

12. http://www.organic-chemistry.org/ Tlopranx mo OpraHMYecKOW XUMHH Ha
AHTJIMHACKOM SI3BIKE.
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13. http://www.xumuk.ru CaiiT 0 XUMUU: KIACCUYECKUE YUYCOHHKH, CIPABOYHHKH,
DHIUKJIONIENH, TIOUCK OPTraHMYECKUX W HEOPTaHWYECKHX PEaKIUi, COCTABICHUE

YPaBHEHUN pEAKLIUi.
14. http://orgchemlab.com/  Caiit, nNOCBSIIEHHBIA NMPAKTHYECKOH paboTe B

naboparopuu.
15. KomnploTepHas cripaBO4Hasi 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, OTYECTBO 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

W3 HUX OTYyYUBIINX «OTIUYHO» - ,4<XOPOLLIO» - , «YZOBJIETBOPUTEIIBLHO - ,
«HEYJIOBJIIETBOPUTEIBHO -
W3 HUX OMYyYUBIIUX «3aU4TEHOY - , «HE 3aYTEHO» -
[IpenonaBarens
TToanuce
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