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®OH/I OHEHOYHBIX CPEACTB
y4eOHOU TUCIUTUIUHBI

I1J1.02 XUMUA

10 CTEIUAIBLHOCTH CPEAHET0 MPOEeCCHOHAIBHOTO 00pa30BaHUs
34.02.01 CecTpunckoe 1ejo

IMogonsck, 2023



®onpa oneHounbix cpeactB no aucuumiuae I[I1.03 Xumus pazpabotan Ha
ocHoBe DenepaibHOro rocyJapcTBEHHOro 00pa3oBaTeNIbHOIO CTaHAapTa (Jajee
— ®I'OC) no cnenuaibHOCTH CPEIHETo MNPOo(ECCHOHAIBHOTO O0pa30BaHUS
(manee — CIIO) 34.02.01 CectpuHckoe neno, yreepxaeHHoro Ilpukazom
Munnpocsemenuss Poccun ot 4 urons 2022 roga Ne 527, 3apeructpupoBaHO B
Muntocte Poccun 29.07.2022, peructpainimoHubli Homep 69452 u npumepHOH
paboueil mporpamMmbl  00HI€00pa30BaTENbHOM AMCUMIUIMHBL «XUMHS» IS
npoecCHOHaNbHbIX  00pa30BaTENbHBIX  OpPraHW3aluid  YTBEPXKJIECHHONM Ha
3acenanun CoBeTa MO OLEHKE COJEP)KaHWA U KAauecTBa MPUMEPHBIX pabOUnx
nporpamMMm  o01Ieo0pa3oBaTENbHOTO M COLMATbHO-TYMaHUTAPHOTO  IIUKJIIOB
cpeaHero npodeccuoHalbHOrO0 00pa3zoBanus, TPOTOKOaI Ne 14 ot «30» HOsIOps
2022 r..

Opranuzanus-pa3paboTyuK:
YactHoe mnpodeccuonanbHoe oOpaszoBarenbHOe  yupexaeHue «MOCKOBCKUM
obnactHOM coBpeMeHHbIN Kosutek» (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

KOMIICTCHIIUM
Tunbl
OLICHOY
Ne OK/IIK Monyas/Pazgen/Tema PesyabTaT 00yuenus HBIX
Mepomnp
UATHH
I OcHOBHOI1 MO1YJ1b
1 | Pazgexn 1. OcHoBbl | @®opMyIHpOBaThH
CTPOEHUs 0a30BbIe NOHATUS U
BelllecTBa 3aKOHbI XMMHHU
1.1 | Crpoenue atomoB | CocTaBiIsATh XUMUYECKHE 1. Tect «CTpoeHue aToMOB OK 01
XUMHYECKUX bopMyIbl COeIMHEHUH B XUMUYECKUX DJIEMEHTOB U
9JIEMEHTOB U COOTBETCTBHH CO MIPUPOJIA XUMHIECKOM
pupoa CTENEHBIO OKHUCIICHUS CBSI3».
XAMHYECKOH CBSI3H | XMMHUYECKHX DJIEMEHTOB, 2. 3agady Ha cCOCTaBJICHUE
HCXOJIS U3 BAJICHTHOCTH U | XUMHUYECKUX (OPMYIT
AIEKTPOOTPUIIATETHFHOCTH | JBYXaTOMHBIX COCTUHEHUHN
(oxcuoB, cynbduIoB,
TUAPUJIOB U T.11.).
1.2 | Ilepuoanyeckuii XapakTepu3oBaTh [TpakTuko- OK 01
3aKOH W TabnuIa XUMHUYECKHUE PJIEMEHTBI B | OpPUEHTUPOBAHHBIE OK 02
J.W. MengeneeBa | COOTBETCTBHH C UX TEOpPETUYECKHUE 3aJ]aHus HA
MOJIO’KEHUEM B XapaKTEPHU3ALUIO
MEePUOJNUECKON CHCTEME XHMHUYECKHUX DJIEMEHTOB:
XHMHUYECKHX DJIEMEHTOB «Meramuyeckue /
J.1. Mennaeneena HEMETaAJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K 3JICKTPOHY
XHMHUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX
AJICKTPOHHBIM CTPOCHHEM U
MOJIO)KEHUEM B
MePUOINYECKON CHCTEME
XUMHYECKUX 31eMeHTOB JI. M.
MeneieeBay.
2 | Paznen 2. CocraBasats ypaBHeHusi | KonTpoabHasi padora
XuMuieckue H CXeMbl XUMHYECKHX «CTpoeHue BemecTsa u
peakuuu peakumi XMMHUYECKHE PeaKIum)
2.1 | Tumnsl xumudecknx | COCTaBIATH peakIuu 1. 3agaun Ha cocTaBIEHUE OK 01
peakuuit COCIMHEHUS, PA3JIOKEHUSA, | YPABHEHHI peaKIuii:
oOMeHa, 3aMeIICHHS, — COCAUHCHUS, 3aMEIICHHS,
OKHUCIIUTEILHO- pas3ioxeHus, oOMeHa u
BOCCTaHOBUTCIILHEIC peakuuii ¢ yuacTuem
pEeaKIK U peaKuu KOMILICKCHBIX COCOUHCHUIN
KOMIUIEKCOOOpa30oBaHus (Ha mpumepe
(Ha mpumepe TUPOKCOKOMIUIEKCOB
TUJPOKCOKOMILIEKCOB QTIOMUHUS ¥ ITUHKA);




QIIOMHUHUS U LIMHKA) C
y4acTHUEM
HEOPraHUYECKUX BEILECTB

— OKUCITUTENBHO-
BOCCTAHOBUTEIIBHBIX
peaKkuuii ¢ UCII0JIb30BAHUEM
MeTOo/a 3JIEKTPOHHOTO
Oajtanca;

— C y4acTHUEeM KOMILIEKCHBIX
coellMHeHul (Ha mpuMepe
TUJPOKCOKOMIUIEKCOB IIMHKA
U QJTIOMUHHUS).

2. 3agaun Ha pacyeT
KOJIMYECTBEHHBIX
XapaKTEPUCTHK MPOTYKTa
peaKIu COeTMHECHHUS;
MacCcOBOM MM 00BEMHOM
JIOJIM BBIXOJ1a MPOJIYKTA
peaKIu COeTUHEHUSI OT
TEOPETUYECKU BO3ZMOKHOTO;
00BEMHBIX OTHOIIICHHI
ra3oB; KOJIMYECTBEHHBIX
XapaKTEPUCTHK UCXOTHBIX
BEIIIECTB U MPOJTYKTOB
peaxiuu; Macchbl (00beM,
KOJIMYECTBO BEILIECTBA)
MPOJYKTa PeaKInu, eciIu
OJIHO M3 BEIIECTB JJaHO B
BU/JIE pacTBOpa C
OIpENEIEHHON MacCOBOM
JI0JIEH PaCTBOPEHHOTO
BEIIECTBA.

2.2 | Dnexkrponutudecka | COCTaBISTh ypaBHEHUS 1. 3amanus Ha cocTaBlieHUE OK 01
sl TUCCOLIMALUs U XUMHYECKUX PeaKInu MOJIEKYJIIPHBIX 1 HOHHBIX
HMOHHBINA 0OMEH MOHHOTO 0OOMeHa ¢ peaxiuii ¢ yuactueM
y4acTHEM OKCHUJIOB, KUCJIOT, OCHOBaHUi1
HEOPraHMYECKUX BEIIECTB | U COJIeH, HOHHBIX PEeaKIIHii
TUJIPOJIM3a COJIEH,
YCTaHOBJIICHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI.
2. JJaboparopnas padota
«Peakuuu rugponuzay.
3 | Pa3zmen 3. HUccaenoBars crpoenue u | KonrposabHnas padora
Crtpoenue n CBOMCTBA «CBoiicTBa
CBOIICTBA HEOPraHu4ecKHX HEOPraHUYeCKUX BellecTB»
HEOPraHUYeCKHUX | BEIeCTB
BelIeCTB
3.1 | Knaccuduxanus, Knaccupunuponatsb 1. Tect «<Homenkatypa u OK 01
HOMEHKJIAaTypa u HEOpraHU4YeCcKue HA3BaHHME HEOPTaHHMUECKUX
CTpOEHHUE BELIECTBA B COOTBETCTBUM | BEILECTB UCXOMS U3 UX
HEOPraHMYECKUX C UX CTPOEHUEM XUMHYECKON (OPMYIIbI UITH
BEIIECTB COCTAaBJIEHUE XUMUYECKOU

(bopMyIbI HCXOS U3
Ha3BaHMsI BELLIECTBA 110
MEXAYHApOAHON WIIH




TPUBHAIIBHOU
HOMEHKJIATYpe».

2. 3agauu Ha pacyeT
MaccoBOM JJ0IH (Macchl)
XMMHUYECKOTO JIEMEHTA
(coenuHeHMs1) B MOJIEKYJIe
(cmecn).

3. IIpakTrueckue 3agaHus 1o
KJIacCUpUKaIH,
HOMEHKJIaType U
XHUMHYECKUM (hopmyrmam
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

4. ITpakTryeckue 3aaHus Ha
OIPENEIEHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJa
XUMHYECKOMN CBSA3H U TUIA
KPUCTAJUIMYECKOM PEHIETKH.

3.2

dusnko-
XUMHUYCCKHUEC
CBOIiCTBa
HeOpI‘aHI/I'-IeCKI/IX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTb (DPU3UKO-
XUMHYECKNX CBOIICTB
HEOPraHMYECKHUX BEIIECTB
OT CTPOCHUS AaTOMOB U
MOJIEKYJI, a TAK)Ke TUIa
KPUCTAUNTMYECKON
pelIeTKn

1. Tect «OcobeHHOCTH
XUMHYECKHX CBOIICTB
OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUJIPOKCHUJIOB U COJICH».

2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUH XUMUYECKUX
peaKkui ¢ ydacTueM
MPOCTBIX U CIIOKHBIX
HEOPraHWYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB,
HEMETaJUIOB 1 aM(POTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAHHH U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEPU3YIOLIUX HX
CBOMCTBA M CIIOCOOBI
MOJTY4YEeHHUS.

3. IIpakTuxo-
OPUEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aJaHus Ha
CBOMCTBA U MOJIYYEHUE
HEOPraHUYECKHUX BEIECTB.
4. JlaGopaTopHas paboTa
«CBONCTBa METAIIIOB U
HEMETAILIIOBY.

OK 01
OK 02

3.3

IIpounssoacTso
HEOPraHMYECKUX
BEILECTB. 3HAYCHHE
U IPUMEHEHUE B
OBITY U Ha
IIPOU3BOJICTBE

OO00CHOBEBIBATH 3HAUEHHE
U TIpUMEHEHUE
HEOPraHMYECKUX BEIEeCTB
B OBITOBOM U
MIPOU3BOICTBEHHON
IEeITEILHOCTH YeJIOBEKA

IIpakTuko-
OPUEHTUPOBAHHBIE 3a/IaHUs
10 COCTaBJICHUIO
XUMUYECKUX PEAKIUN C
y4aCTHEM HEOPraHUYECKUX
BEILECTB, UCIIOIb3YEMBIX IS

OK 01
OK 02




uX (PU3NKO-XUMUUECKUMHU
CBOMCTBAMU

WX UICHTH(PUKAIIU 1
IPOMBIIIJICHHBIX CIIOCO00B
MOJTyYCHUSI.

Paznen 4.
Crpoenne n
CBOMCTBA
OpPraHUYecKux
BeleCTB

HccnenoBarhb CTPOCHUE U
CBOMCTBA OPraHun4eCKux
BCIIECTB

KonTposbHas pa6ora
«CTpoeHue U cBOiicTBA
OPraHUYeCKUX BElIeCTB»

4.1

Knaccugukanmus,
CTPOCHHUE H
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

Knaccudumnuposarts
OpraHn4eCKUC BCUICCTBA B
COOTBETCTBHU C UX
CTpOCHHEM

1. 3ajanus Ha cocTaBieHHE
Ha3BaHUN OPraHUYEeCKUX
COCMHEHUH 110
TPUBHAIIBHON WIIH
MEXyHapOHOU
CHUCTEMAaTHYECKOU
HOMEHKJIAaType.

2. 3ajaHus Ha COCTaBJICHHE
MOJIHBIX U COKpAIIEHHbIX
CTPYKTYPHBIX GOpMYIT
OpraHUYECKUX BEIECTB
OT/I€JbHBIX KJIACCOB.

3. 3aauu Ha onpeaeIeHne
npocreien GopmyIibt
OPraHNYeCKOW MOJIEKYJIbI,
UCXOJIS U3 DIIEMEHTHOIO
cocrtana (B %).

OK 01

4.2

CBoiicTBa
OpraHUYECKUX
COCTMHEHNH_

YcranaBauBaTh
3aBUCUMOCTH (hHU3HUKO-
XHUMHYECKUX CBOMCTB
OPraHUYECKHUX BEIIECTB OT
CTPOCHHS MOJICKYIT

1. 3amaHus Ha cOCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaKkui ¢ ydacTueM
OpraHMYECKUX BEIIECTB Ha
OCHOBAaHUU MX COCTaBa U
CTPOCHHUSI.

2. 3a1aHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX
peaxuil, WITIOCTPUPYIOLTUX
XHUMHYECKHE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKaHUS JaHHBIX
peaxiuii ¥ reHeTHYeCKOi
CBSI3M OPraHUYeCKHX
BEIIECTB Pa3HbIX KIIACCOB.
3. Pacuernble 3agauu 1o
YpaBHEHUSIM PEAKIIN C
Y4aCTHEM OpPraHUYECKUX
BEILIECTB.

4. JlaGopaTopHas paboTa
«lonmyueHnue sTuneHa u
V3yUYEHHE ETO CBOMCTBY.

OK 01
OK 02

4.3

Opranunueckue
BeIlleCTBA B
KU3ZHEAESITEIbHOCT
Y YEJIOBEeKa.
[IpousBoacTBoO 1

O00CHOBBIBATH 3HAYEHHE
U TIpUMEHEHUE
OpPTaHHYECKUX BEIIECTB B
OBITOBOI U
MIPOU3BOJICTBEHHON

IIpakTuko-
OPUEHTUPOBAHHBIE 3aIaHUs
10 COCTaBJICHUIO
XUMUYECKUX PEAKLUN C
y4aCTHEM OPraHUYECKUX

OK 01
OK 02




IIPUMEHEHHE JESITEIbHOCTH YEJIOBEKa BELIECTB, UCIIOJIb3YEMBIX JJIs1
OpraHMYECKUX uX QU3NKO-XUMHUECKUMH | UX UICHTH(PHUKALNU B OBITY U
BEILECTB B CBOMCTBaMH IIPOMBILIJIEHHOCTH.
IIPOMBIIIJIEHHOCTH

5 | Pazpgea 5. HccaenoBarb KonTposbnas paGora
Kunernuyeckue u | paBHOBecHe H CKOPOCcTh | «CKOPOCTH XUMHUYECKOM
TePMOJAMHAMMYEC | XUMHUYECKUX pPeaKuuii peaKkuu U XUuMH4YecKoe
KHe paBHOBecHe»
3aKOHOMEPHOCTH
NPOTEeKAHUS
XMMHYECKUX
peakuuii

5.1 | Kunernueckue UccnenoBats BusiHNE 1. JJaboparopnast pabora na | OK 01
3aKOHOMEPHOCTH KOHIEHTpALUU BBIOOD: OK 02
MPOTEKAHUS pearupymoomux Bemects u | — «Onpenenenue
XUMUYECKUX TEMIIEPATYpPbl HA CKOPOCTh | 3aBUCUMOCTH CKOPOCTH
peakuuit XUMHUYECKUX peaKIni peakuuu OT KOHLEHTpaluu

pearupyroumx BeIecTB;
— «Onpenenenue
3aBHCHUMOCTH CKOPOCTHU
peaKIuu OT TEMIEPATYPbI».
2. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOpeTUYecKHe 3aJaHus Ha
aHaiu3 (paxTopos,
BIIUSIIOLIUX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOU
peaxiuu.

5.2 | Tepmomunamuueck | MccnenoBarh BaMsSHUE 1. 3amaun Ha pacueTsl OK 01
ue W3MEHEHUS KOHLICHTPAIIUK | TEIUIOBBIX 3P HEKTOB OK 02
3aKOHOMEPHOCTH BEUIECTB, PEAKIIUU CPEbl | XUMUYECKUX PEaKIHil 1
MPOTEKAHUS U TeMIepaTypbl Ha OTpe/iesieHue TUIIAa PeaKIuu
XUMHYECKUX CMEIIEHUE XUMHYECKOTO (o TerutoBoMy 3 dexTy:
peaxiuii. paBHOBECHS 9K30- U DHJIOTEPMUYECKHE).
PaBHOBecue 2. IlpakTuko-

XUMHYECKUX OpPUEHTUPOBAHHBIE 3a/IaHUS

peakuuit Ha TPUMEHEHUE MPUHIUIA
JIe HlaTenbe mis
HAXO0/ICHUS HAIlPaBJICHUS
CMEIICHHS PAaBHOBECHS
XUMHYECKON peakiuu u
aHanmu3 (aKTopoB,
BIIMSIIOLIUX HA CMEILIEHUE
XMMHYECKOTO PaBHOBECHS.
3. JTaboparopHas pabota
«M3y4yeHnue BIUSAHUA
pa3INyYHbIX (PaKTOPOB HA
CMEIIEHUE XUMHUECKOTO
PaBHOBECHSI.

6 Pa3znen 6. HccienoBath KontpoasHnas padora no
Jducnepcubie JUCHEePCHbIE CHCTEMBI Teme «/lucnepcHsie
CHCTEMBI CHCTEMBbD»




6.1 | JducnepcHsbie Paznuuarh uCTUHHBIE 1. 3agaun Ha npuroroBienue | OK 01
CUCTEMBI U pacTBOPbI, KOJUIOUIHbIE pacTBOpPOB. OK 02
(bakTopsl UX pPacTBOPHI U 2. IIpakTuko-

YCTOMYMBOCTHU rpy0oaucIiepcHbIe OPHUCHTUPOBAHHBIC
CHUCTEMBI Ha OCHOBE pacyeTHbIC 3a]aHHs Ha
XHUMHYECKOTO JUCTIEPCHBIE CUCTEMBI,
SKCIIEpUMEHTA UCIIOJIb3YeMbIe B OBITOBOU U
MIPOU3BOJACTBEHHOMN
JIESITEJIbHOCTH YEJIOBEKA.
6.2 | UccnenoBanue HUccnenoBath Gpusmnko- JlaGopatopHnas pabora (Ha OK 01
CBOICTB XUMHUYECKHE CBOMCTBA BBIOOD):
JUCTICPCHBIX Pa3TUYHBIX BHJIOB — IlpuroroBneHwue
CUCTEM JUCTIEPCHBIX CUCTEM pacTBOpPOB;
— HMccnenoBanne
JIUCTIEPCHBIX CUCTEM.
7 | Pazpmea 7. HccaenoBars cBoiicTBa

KauecTBeHHbIe OPraHUYecKuX H

peakuuu HEOPraHUYeCKUX

00HapY:KeHUs BelleCTB ¢

OPraHMYecKUX U | HCMOJIb30BAHUEM

HEOPraHUYEeCKHUX | KaueCTBEHHBIX peaKIuii

BeIlleCTB

7.1 | O6HapyxeHue HccnenoBath 1. JJaboparopnast padora (Ha | OK 01
HEOPraHMYECKUX KaueCTBEHHBIC PEAKIIUU BBIOOD):

KaTHOHOB U HEOPraHMYECKUX BEIIECTB | — AHATUTHYECKHUE PEaKIuu
AHHUOHOB kaTtuoHoB [-VI rpynm;
— AHUIUTUYECKHE PEAKIIUHU
AQHUOHOB.
2. IlpakTryeckue 3aJlaHus Ha
COCTaBIJICHUE YPaBHEHUI
peaxuii OOHapyKEHUS
kaTtuoHoB [-VI rpynn u
AQHUOHOB, B T.Y. B
MOJIEKYJISIPHOM U MIOHHOU
dbopmax.

7.2 | OGHapyxeHue UccnenoBath 1. Jlaboparopuas padota (na | OK 01

OpPraHUYECKUX Ka4yeCTBEHHbIE PEAKIINU BBIOOD):
BEIIECTB OpPraHUYECKUX — KagecTBeHHble peakiiuu Ha
OTJICTbHBIX COEIMHEHUN OTAETbHBIX OT/IeJbHBIE KIacChl
KJIACCOB C KJIaCCOB OpraHNYeCKUX BEIIECTB;
HCIIOJIb30BaHUEM — KavectBennblit ananus
KaueCTBEHHBIX OpPTaHUYECKUX COCIMHEHUI
peakiuit 1o QyHKIIMOHAILHBIM
rpymmam.
2. [IpakTudeckuie 3a1aHus Ha
COCTaBIJIEHHE KaU€CTBEHHBIX
peakiuii OOHapyKEeHUS
OpPraHNYeCKUX COCTUHECHHI.
1 IpukaagHoil MOAYJIb
8 Pasznen 8. OuenuBath nocjeacTus | 3amura Keiica (¢ y4eTom
Xumus B ObITY 1 | OBITOBOM M Oyayuei
NPOM3BOJACTBEHHO | MPOU3BOACTBEHHOM npo¢eccHoOHATbHOH




i 1eATeJIbHOCTH

JACATCJIBbHOCTH Y€JI0BCKA

e TeIbHOCTH)

YeJi0BeKa ¢ MO3u LU
IKOJIOTMYEeCKOH
0€30MaCHOCTH
XuMmus B ObITY U OnenuBats nocnenctsus | Keiic (¢ yaerom Oymymieit OK 01
MIPOU3BOJICTBEHHOMN | OBITOBOM U npodecCuoOHAIBHOM OK 02
JNeITeNbHOCTU MIPOU3BOJACTBEHHOMN JIeATEIIBHOCTH ) OK 04
YyernoBeKa JIEATEIIbHOCTH YeJoBeKa ¢ | BO3MOXKHBIE TEMBI KEMCOB: OK 07
MO3UIUNA 3KOJIOTHYECKOM 1. Tlorennenue kmuMara u
0€30MacHOCTH BBICBOOOKIEHHE Ta30BbIX
TUIPATOB CO JHA OKEaHa.
2. byaymue marepuaisl 1Is
aBHa-, MaIIUHO- U
pruOOPOCTPOCHHUSL.
3. HoBble maTepuanbl s
COJIHEYHBIX OaTapei.
4. JIexapcTBa Ha OCHOBE
PaCTUTEIHHBIX MTPENapaToB.
9.1 | Pa3znmexn 9.1. HNuTepnperupoBath 3ammra yyeOHo-
HccnenoBanue 1 | XUuMHYeCKHe NMPOIECCHI M | HCCIE0BATENbCKOI0
XUMUYeCKU siBJIeHUs1 B Ouocdepe NnpoeKTa (¢ y4yeTom
aHaJIHu3 00bEKTOB Oyayuei
onocdepnbl npogeccuoHaIbLHOM
JAeATeJIbHOCTH)
9.1.1 | OcHOBBI BreimonnasaTe nosweii ukn | 1. JlaGoparopras padota OK 01
abopaToOpHOM AKCIIEPUMEHTAIBHOTO «OCHOBBI JTaOOPaTOPHOU
MIPaKTUKHU B HCCIIEIOBAHUS C MPAKTHKI.
podeccHoHAbHBI | COOIIOIEHUEM TIPABUIT 2. TunoBble pacyeTsl MO
X JJabopaTopusix 0e301acHOTO OOpaIeHus C | TEMAaTHUKE SKCIIEPUMEHTA.
BELIECTBAMU U 3. 3aauu Ha BBIUYUCIICHHE
1a00pPaTOPHBIM CpEIHEro 3HaYeHUs
00opynoBaHueM AKCIIEPUMEHTAIBHBIX
JTAHHBIX, TOTPEIIHOCTH.
4. IlpencraBieHue
pPe3yabTaTOB IKCIIEPUMEHTA
B pa3JIMuHOMN opme
(Tabmuna, rpaduk, oTyer,
JOKJIaJl, IPe3eHTalus).
9.1.2 | Xumnyeckuni UccnenoBare xumuueckuii | 1. Tect «CBoiictBa u cocta | OK 01
aHaju3 MpoO BOJBI | COCTaB MPOO BOIBI BOJBIY. OK 02
2. 3amanne «XMMHYECKUI OK 07

COCTaB BOJbI, THII BOJBI U
CHocoOBI €e MPUMEHEHU (C
HCII0JIb30BAHUEM
HOPMAaTHBHBIX IOKyMEHTOB).
3. IlpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUYECKHE 3aaHNS Ha
COCTaB BOJIbI M CTIOCOOBI
BBIPAYKEHUS KOHLIEHTpaUi U
nepecyeT KOHLEHTpaui (¢
VICII0JIb30BAHUEM
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HOPMATUBHBIX JIOKYMEHTOB).
4. JIabopatopras paboTa Ha
BBIOOD:

— OuucTKa BOJBI OT
3arpsA3HEHUN;

— Onpenenenue pH Bobl 1
€€ KUCJIIOTHOCTH;

— OrnpezienieHne )XeCTKOCTH
BOJIBI U CITIOCOOBI €€
YCTPaHCHHSI.

9.13

XUMHUYEeCKHIN
KOHTPOJIb KAYECTBA
MPOJYKTOB
MUTaHUS

HccnenoBarth XUMHUYECKAN
COCTaB MPOYKTOB
IIUTAaHUA

1. Tect «Oprannueckue u
HEOpPraHNYeCKUe BEIIeCTBa,
BXOJISIIIIUE B COCTAB
IPOAYKTOB MTUTAHUS.

2. IIpakTuko-
OpUEHTHPOBAHHBIE 3a/IaHUS
10 KYJINHAPHON TEMaTHUKE.

3. JlaGoparopHas padota (Ha
BBIOOD):

— O0HapyXeHne HUTPaTOB B
NPOAYKTaX MUTAHUS;

— UccnenoBanue npoyKTOB
NUTAHUS Ha HATHYHE
YTJIeBOJIOB (MyKa, TBOPOT,
MOJIOKO, HOTYpPT) Ha HaJTu4Ine
YTJIEBOJIOB (Kpaxmall,
TJII0K03a, caxaposa).

OK 01
OK 02
OK 07

9.14

XUMHUYECKUI
aHajau3 mpoo
IIOYBEI

HccaenoBaTs XUMHYECKUN
COCTaB TIPOO TOYBHI

1. Tect mo Teme
«XHWMHYECKHAM COCTaB
HEOPraHUYeCKHUX 1
OPraHUYeCKHUX yI0O0pECHHIN.
2. 3aganue «B3auMoCBA3L
COCTaBa MOYBEI, THUI IIOYBHI U
€€ Ha3HAYCHUID.

3. JlJaboparopHas pabota (Ha
BBIOOD):

— OOHapyxeHue
HEOPraHUYECKHUX IIPUMeECEH B
npo0ax MoYBHI;

— Onpenenenne pH BogHOM
BBITSDKKH TOYBEI, €€
KHCJIOTHOCTH U IIEJIOYHOCTH.

OK 01
OK 02
OK 07

9.15

Hccnenosanne
00BEKTOB
ouochepsl

HccaemoBaTh XUMHUYECKUIH
cocTtaB 00BEKTOB
o6uocdepsl Ha mpuMepe
MIPOYKTOB MUTAHUS, BOJIBI
Y TIOYBBI

YueOHOo-1cClIeI0BaTeIbCKHI
NPOEKT B 00J1aCTH
HcCaeI0BaHus 00BEKTOB
ouocdepsl.

B03MOKHBIE TEMBI IPOEKTOB:
1. UccnenoBanue cocraBa
MUHEPAILHOU BOJIBI U
PEKOMEH/IAIINH TI0 €€
HCITOJIb30BAHUIO.

2. UccnepoBanue

OK 01
OK 02
OK 04
OK 07
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pa3pyLIAOLIETO ICUCTBUSA
IIPUPOJHOM BOJBI HA
CTPOUTENIBHBIE MATCPUAITBI.
3. CocTaBieHue IpoeKTa
[[BETHUKA/OTOpojia/caia B
3aBUCHUMOCTHU OT COCTaBa
MPOaHATM3UPOBAHHBIX TIOYB.
4. CocraBneHue
cOaJIaHCUPOBAHHOTO MEHIO
Ha JIeHb (He/emo) B
3aBHCHMOCTH OT COACPKaHUs
XAUMHYECKAX MaKpo U
MHUKPO3JIEMEHTOB B
MPOJIYKTaX MATAHUS.

5. UccnenoBanue kauecTBa
MUTHEBON BOJIBI.

6. Uccnenosanue npo0
BOJIOITPOBOJHOM BOJbI HA
MpeIMET YCTPaHCHUS

JKECTKOCTH.
7. YcTpaHEeHUe )KEeCTKOCTH
BO/IBI B
CENbCKOXO035MCTBEHHOM
JIESITEIbHOCTH.
9.2 | Pa3nen 9.2. HNuTepnperupoBaTth YuebHo-
HUccaenoBanue u XMMHYEeCKHE MPOLECChl U | HCCJIeI0BATEIbCKUI
XUMHUYeCKU sIBJICHUS B TexHocepe NMPOEKT (¢ yueToM Oyayuiei
aHaJn3 00bEeKTOB npogeccuoHaIbLHOM
TexHochepbl NesITeJIbHOCTH)
9.2.1 | OcHOBBI BreimonnasaTe nosneii ukn | 1. Jlaboparopras padota OK 01
nabopaTtopHoit 9KCIIEPUMEHTAJIbLHOTO «OCcHOBBI J1abopaTopHO
MIPaKTUKHU B UCCJIEIOBAHUS C MPAKTHKN.
podeccuoHaANbHBI | COOJIIOIEHUEM TIPABUIT 2. TunoBble pacyeTsl O
X maboparopusix 0e30MmacHOro OOpaIeHus C | TeMaTUKE HIKCIIEPUMEHTA.
BEIIECTBAMU U 3. 3aauu Ha BBIUUCIICHHE
1a060pPaTOPHBIM CpEIHEro 3HaYCHUS
00opynoBaHuEeM AKCIIEPUMEHTAIbHBIX
JTAHHBIX, TOTPEIIHOCTH.
4. IlpencraBieHue
pe3yabTaTOB IKCIIEPUMEHTA
B pa3JIMuHON opme
(Tabnuua, rpaduk, OTUET,
JOKJIAJl, IPe3eHTallus).
9.2.2 | Xumuueckuit UccnenoBate xumuueckuit | 1. 3agaun Ha onpeneneHue OK 01
aHaiIu3 npo0o cocTaB Mpo0 TEXHUYECKON | MeTasuioB, Heopranudeckux | OK 02
TEXHUYECKOM BOJBI | BOJIbI AQHUOHOB U OPraHUYEeCKUX OK 07

BELIECTB B TEXHUYECKOMN
BOJIE pa3HOT'O Ha3HAYEHUSI.
2. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a1aHNS Ha
COCTaB BOJIbI M CTIOCOOBI
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BBIPKEHUS KOHIICHTPAIWHA 1
nepecyeT KOHLEHTpalui (c
MCII0JIb30BaHNEM
HOPMATUBHBIX JIOKYMEHTOB).
3. 3aganue «XUMUYECKUN
COCTaB TEXHUYECKOM BOJIEL,
THUII BOJIBI M CTIOCOOBI €¢
IPUMEHEHUSD (C
UCII0JIb30BaHUEM
HOPMATUBHBIX JIOKYMECHTOB).
4. JTaboparopnas padoTa (Ha
BBIOOD):

— Onpenenenne XJ0puoB
METOJIOM TUTPOBAHUS B
TEXHUYECKOH BOJIE;

— Ornpefienienne )XeCTKOCTH
TEXHUYECKOH BOJIBI METOJIOM
TUTPOBAHHSI.

9.2.3

XUMHUYECKUN
KOHTPOJIb KAYECTBA

BO3/TyXa

HccnenoBate conepxanue
YTIIEKHUCIIOTO Ta3a B

BO3/IyXe

1. Tect mo Teme
«XUMHYECKHUH COCTaB
atMoc(depHOTO BO3IyXa U
BO3/IyXa paboueil 30HbI».

2. IIpakTuko-
OPHUECHTHPOBAHHBIEC 33JITaHUS
Ha XUMUYECKHU aHaIN3
COCTaBa BO31yXa.

3. JJabopaTtopHas pabota
«Onpenenenue conepxKaHus
YTJIEKHUCIIOTO Ta3a B BO3AyXeE
MTOMEIIEHUS IKCITPecC-
METOIOM.

OK 01
OK 02
OK 07

9.24

XUMHUYECKUH
aHaju3 npoo
MaTepuaioB
CTPOUTEIILHO-
pecTaBpalliOHHOM
IEeITEIbHOCTH U
nu3aiiHa

HccnenoBaTh TpoOsI
MaTepHuaioB CTPOUTEIHHO-
pecTaBpaliOHHOM
IEeITEIbHOCTH U Au3aiiHa

1. ITpakTuxo-
OpUEHTHUPOBAHHbIE 3a/IaHUS
10 XUMUYECKOMY aHAJIH3y
mpo6 MaTepuaioB
CTPOUTEIIBHO-
pecTaBpaluOHHOM

NS TeIbHOCTH U I3aliHa.
2. JJaboparopnas paboTa (Ha
BBIOOD):

— M3roToBieHHE KPacok
(monbop MUTMEHTOB U
CBSI3BIBAIOIINX BEIIECTB);

— HMccnenoBanue CBOMCTB
BSDKYIIUX BEIIECTB Ha
npuMepe TUIca.

OK 01
OK 02
OK 07

9.25

HccnenoBanue
00BEKTOB
TexHochepbl

HccaemoBaTh XMMHUYECKUI
cocTtaB 00BEKTOB
TeXHOC(hephl Ha TpUMEpe
TEXHHUYECKOH BOIBI U
MaTepUaIoB CTPOUTEITHHO-
pecTaBpallMOHHOM

Y4ebHo-Huccae10BaTeIbCKHUMA
IPOEKT B 00JacTu
UCCIIEIOBAaHUS OOBEKTOB
TeXHOC(hEpHI.

Bo3MosxHBIE TEMBI IPOEKTOB:
1. KonTpons kauecTBa

OK 01
OK 02
OK 04
OK 07
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JIEeITEILHOCTH U IU3aiiHa TEXHUYECKOM BOJIbI Pa3HbBIX
BHUJIOB B COOTBETCTBHUH C
meToaukamu 1o I'OCT.

2. Co3panue AeKOpaTUBHOM
HITYKaTypPKH.

3. [IurMeHTHI B U3/EIHIX U3
CTEKJIA.

4. UccnepoBaHue
pa3pyLIAOUIEro ACUCTBUS
BOJIb HA CTPOUTEITHHBIE
MaTepHuabl.

5. OneHka coCTOSIHUS
BO3/1yXa pabouei 30HbI
crienuanucTa (TeXHOJora,
CTPOUTENA U T.1I., C YUETOM
obnactu npodeCcCUuOHAITBHOU
JIeSITeTbHOCTH) B
COOTBETCTBHMU C
HOPMAaTHUBHBIMHU
JTIOKYMEHTaMHU.

2. OneHkKa oCBOCHHUS YMEHUI U 3HAHUI Y4eOHOH AMCUUILIMHBI

[IpegmeTroM OLIEHKH cilyKaT yYMEHUs W 3HaHMs, npeaycMorpeHHble PI'OC
CIIO u Ha ocHoBe ®I'OC COO mno aucCHUIUIUHE «XUMUS», HaIlpaBJICHHbIC Ha
dbopmupoBanue kommeTeHIM. OIlEHKa OCYIIECTBISETCS IMOATAMHO: TEeKYIIHM
TECTOBBIN KOHTPOJIb IO TEMaM, 3alluTa IPE3CHTALNI 1 9K3aMEH.

Pe3ynbTaTh BBITIOJTHEHUS NPaKTHYECKUX U BHEAYJIUTOPHBIX
CaMOCTOSITEIILHBIX Pa0OT, BKIIOYAIONINE PEIICHHE 3a/1a4, CEMUHAPHI, BBHIMOJIHEHUE
NPaKTUYECKUX 3aJIaHHI TaK € OILIEHUBAIOTCS B MPOLIECCE TEKYIIETO0 KOHTPOJIS.

Pa3paboTtan u uCHOIB3yeTCss KOMIUIEKT TECTOBBIX 3a/IaHUIl C MPUMEHEHHEM
IporpaMMbl TECTUPOBAHHMS, KOTOPBIN IO3BOJISIET OINEPATHBHO OLIEHUTHh YPOBEHB
YCBOEHHUS MaTepHaa.

Texymuii KOHTPOJIb YCTIEBAEMOCTH MPEJCTABISIET COO0M MPOBEPKY YCBOCHUS
y4eOHOTO Marepuana, peryasipHO OCYHIECTBISIEMYI0 Ha TMPOTSHDKEHHH Kypca
oOyuenus. Bo Bpems mpoBeneHuss y4yeOHBIX  3aHATUNA  JOMOJHHUTEIBHO
UCIIOJIB3YIOTCS CIeaytomue (GopMbl TEKYIET0 KOHTPOJIS — YCTHBIM OIMPOC, MPOBEPKA
KOHCITEKTOB, MMPOBEPKA CAMOCTOSATEIBLHON pabOTHI.

[TpoMesxkyTouHas aTTecTanus O TUCIHUILINHE « XUMHUS» MPOBOAUTCS B (hopme
YCTHOT'O OIIPOCa WM TECTUPOBAHUS U PELICHUS MPAKTUYECKUX 3a7a4.

CTyneHThl IOMYCKAalOTCS K cJade SK3aMeHa IpPHU BBIMOJHEHHH BCEX BHUOB
CaMOCTOSTETILHON palOThl, MPAKTUYECKUX paldOT, MPEayCMOTPEHHBIX padouei
MPOrpaMMON y9eOHON TUCITUILUIHHBI « X UMUSI».

Pe3ynbTaThl 3K3aMeHa MPOMEKYTOYHOM aTTECTAlUK MO0 YYeOHOU NUCIUIUIMHE
OTpakaroTcs B DK3aMEHAIIMOHHOH (3aueTHoit) Begomocth ([Tpunoxkenue 1).
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2.1. TunoBble 3a1aHUA B TeCTOBOI opMe 1151 OEHKHU 3HAHUH

n/n | Borpockr OTBETHI
1 | XumMuueckuii 3JIeMeHT - 3TO a) BUJ aTOMOB C OJIMHAKOBBIM 3apsiIoM
Anpa;

0) sneKTpoHEeNUTpaIbHas YacTHIIa,
COCTOSIIAs] U3 ITOJ0KUTENHHO
3apsHKEHHOTO aTOMHOTO siJipa U
OTPHUIATEITHHO 3aPSKCHHBIX 3JICKTPOHOB;
B) OTPHUIATEIIHLHO 3apsHKEHHBIN HOH;

T') TTOJIOKUTEIIBHO 3apsHKEHHBIN HOH.

2 | Slnpo aToMa COCTOUT M3 YACTHIL: a) HEUTPOHOB U AJIEKTPOHOB
0) MPOTOHOB U HEUTPOHOB
B) IPOTOHOB U JICKTPOHOB
I') HEUTPOHOB

3 | Dnexrponnas popmyna BHemHero | a)3S?

3JIEKTPOHHOTO CJI0S MarHHs 6)3S %p’
B) 3S ?p?
r) 3S?
4 | IleproANYHOCTD B M3MEHEHNH a) epHOJMYECKOr0 OBTOPEHHS UKCia
CBOICTB XMMHYECKHX 3JIEMEHTOB | SJIEKTPOHOB HA BHEIIHEM yYPOBHE B
SABJIAETCA PE3yIHTaTOM aToMe;

0) BO3pacTaHus 3apsija sapa;

B) BO3pAacTaHMs YKCIIa JIEKTPOHOB Ha
BHEIITHEM YpPOBHE;

I') BO3pacTaHus 3apsja sapa v yncia
HJICKTPOHOB Ha BHEITHEM YPOBHE

5 JIns1 coneit 1 OCHOBHBIX OKCHIOB a) MOHHAasI

XapaKTepeH BUJl XUMUYECKOM 0) KOBaJIeHTHAs HETOJIIpHas
CBSI3U B) METaJUIM4YeCKas
I') KOBAJICHTHAS MOJISIpHAs
6 | AutoTpomnHble MOAU(PUKAIINN - a) Oz u O3
9TO 6) O2u SO
B) O2u SO3
r) Ou CO,
7 | Peakuusi, ypaBHEHHE KOTOPOU a) COeIMHEHUS
Zn +2 HCl = ZnCl; +H21 0) paznoxxeHus
OTHOCHUTCS K PEAKIIUSIM: B) 3aMEIICHUs
r) oOMeHa
8 | UctunaHbBIE pacTBOPHI HMEIOT a) meHee 1 HM
pa3Mephl JUCHEPCHBIX YACTHII 0) ot 1 10 100 HM

B) 60s1eel100 am
r) paBHo 100 am

9 | Kucnoter umeroT popmyiry a) CO2
0) H.COs
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B) K2CO3
r) NaOH
10 | O6Bém Taza Bogopoaa, a) 22,4 m;
oOpazyrornierocs npu 0) 11;2 m;
B3aMMOJCHCTBUM IIMHKA MacCOU B)1,12 m;
6,5 TpaMMOB C XJIOPOBOJIOPOHON | T) 2,24 1.
KHUCIJIOTOM TI0 YPaBHEHUIO PEaKIuU
Zn +2 HCl = Zn Cl; +H31
COCTaBJISICT:
11 | AmdorepHbie coeAMHEHUS — 3TO a) KMCIIOTaMH;
COCIMHEHUS, KOTOPBIC B 0) OCHOBaHUSIMU;
3aBUCUMOCTH OT YCJIOBHH, B) KHCJIOTaMH U I1I€JI0YaMU;
B3aUMOJICHCTBYIOT C BEIIECTBAMHU | ') MPOCTHIMU BEIIECTBAMU
12 | CepHas KuCI0Ta U TUIPOOKCHU]T a) HEDJICKTPOJIUTHI
HATPUS IPUMECHSIIOTCS B 0) cra0bIe JIEKTPOITUTHI
AKKyMYJISTOPHBIX OaTtapesix, Tak B) CHUJIbHBIE AJICKTPOJIUTHI
KaK OHHU: I') CpeTHUE DIECKTPOJIUTHI
13 | IlpumeHeHre METAILJIOB B a) TBEPJOCTh
KaueCTBE MPOBOIHUKOB OCHOBAHO | 0) 3JIEKTPONPOBOIHOCTh
Ha CBOMCTBax B) TUIACTUYHOCTD
I') TEIJIONPOBOJIHOCTh
14 | CxopoCTh XUMHUYECKOU peaKiuu A) yBEJIMYEHUU KOHIIEHTPAIUU
TOPEHUS CEPhI B KUCIOPOJIE KHCIopoaa
yYMEHBIIIaeTCs IpU b) noBeilieHnn TeMnepaTyphl
B) nonmwxkenunn remneparypbl
') yBenrueHnr KOHIIEHTPAIIUU OKCUA
cepsl (4)
Bapuanrt 2
Ne | Bompocsl OTBeETHI
/11
1 | DnemeHT aJlOMUHMI - 3TO A) MeTtann
b) nepexonnblii
B) nemeramn
') unepTHBIN
2 ATOM COCTOUT W3 YACTHIL: a) HEUTPOHOB U JIEKTPOHOB
0) MPOTOHOB ¥ HEUTPOHOB
B) IPOTOHOB U 3JIEKTPOHOB
T') U3 MOJIOKUTETBHO 3apSKEHHOTO
aTOMHOTO Si/Ipa U OTPULIATEIILHO
3apsSKEHHBIX AJIEKTPOHOB
3 | DnexTponHas Gopmyia BHEITHETO a)3S1?
5JIEKTPOHHOTO CJIOSl HATPHS 6)3S %p°
B) 3S ?p?
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r) 3S2

4 | B rmaBHbIX NOATpYyNIax ¢ A) ocnabeBaror.
YBEJIMUEHUEM 3apsiia sjpa b) He uzmeHnsttoTcs;
METAJNINYECKUE CBOMCTBA B) ycunuBarotcs;
[") u3MEHSIIOTCS TEPUOTUYECKH.
5 | IIpocThie BemiecTBa, 0Opa30BaHHbBIC A) KOBaJICHTHAsl HETIOJISIpHAs
HEMeTalJIaMU, UMEIOT CBSI3b b) xoBanenTHas nosspHas
B) Metannuueckas
') nonnas
6 | AmutoTponHbie MOAU(PUKALIUHU - ITO a) rpaduT 1 anMas
0) rpadur u cepa
B) rpadur u dpocdop
r) rpa@uT U KPEeMHHM
7 | Peakuusi, ypaBHEHHE KOTOPOW a) COeMHEHUS
2Fe(OH)3 = Fe,03 +3H,0 - Q 0) pazioKeHus
OTHOCHUTCS K PEaKIMsIM: B) 3aMeEIlCHUS
r) oOMeHa
8 | CycneH3uu uMeroT pa3Mepsl a) meHee | HM
JTUCTIEPCHBIX YACTHUI] 6) ot 1 1o 100 HMm
B) 601s1ee 100 HM
r) paHo 100 Hm
9 | KUCIIOTHBIN OKCHJT YTIIEKUCITBIN Ta3 a) CO2
UMEIOT hopMyITy 0) H.CO3
B) KzCOg
r) NaOH
10 | OTHOcHTeNnbHAS MOJIEKYIsIpHas Macca | A) 123;
Bo16I H2O cocraBiser: b) 46;
B) 18;
') 44
11 | Ca He B3aUMOJICHCTBYET C a) CuCl,
BEILECTBAMU: 6) HCI1
B)NaCl
r) H,O
12 | Cokpaménnomy nonHomy ypaBHeHuto | A) Ca(OH), + H,SO, = CaS0a)|
OH +H"=H,0 +2H,0
COOTBETCTBYET MOJICKYJISIPHOE b) CaCO;3; = CaO + CO21
B) Ca(OH), +2H CI = CaCl, + 2H,0
F) 2F€‘(OH)3 = Fe,03 +3H,0
13 | CxmKeHHBIH a3 v KUJIKHAC A) MOIOIIIMX PACTBOPOB;
yIJI€BOA0PO]IbI IPUMEHSIFOTCS B b) nns oxnaxaeHus: paguaTopos;
00cITy>KUBaHUHM aBTOMOOWIISI B B) snextponuTos;
KauecTBe: ') roprouero
14 | PaBHOBeCcHE XUMUYECKOU PEAKIIUU A) IpUMEHEHHUH KaTalln3aTopa

~ NO+0,2NO2-Q

b) yBenuuenuu naBieHus
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Byner cMmemarbcst B CTOPOHY B) ymeHbllieHNM naBiaeHus
MPOJIYKTa peaKkIuu npu [') moBbIlIeHUH TeMIEPATyPhI
15 | TexHuueckoe keyie30 MoJyqyaroT A) 3reKTposin3 coneit
METOJIOM b) BoccTaHOBIIEHUE KOKCOM U
OKCHJIOM YTJIEPOJa U3 KEJIE3HBIX Py
B) runpomerannyprus
') amromoTepmus
Bapuant 3
No Bonpocsr OTBeTHI
/1
1 MeTtaibl - 3TO 2JIEMEHThI, AaTOMBI a) 1 — 2 sneKkTpoHa, Jerko OTAAI0T UX;
KOTOPBIX Ha BHEIIIHEM YPOBHE 0) OosbIe 2 SIEKTPOHOB, TPUHUMAIOT
UMEIOT ux;
B) 8 2JIEKTPOHOB;
r) 2 — 3 sJeKTpoHa U 00pa3yroT
amdoTepHbIe COeTMHEHUS
2 3apsia siapa onpeaessieTcs A) IOPSIAKOBBIM HOMEPOM DJIEMEHTA
b) aromHO# MOJIEKYISIpHON Maccoi
DIIEMEHTa
B) xonuyecTBOM HEUTPOHOB
') HomepoM nepuojia, B KOTOpOM
PaCIOJIOKEH DJIEMEHT
3 YKaXUTe 2JIEMEHT C JIEKTPOHHOM a) ¢pocdop
koHpurypanueii 1s? 2s? 2p® 3s2 3p® | 6) xyop
B) OpoMm
') ATIOMUHUN
4 B manpix nepuomax ¢ yBenuueHueMm | A) ociabeBarorT.
3apsja sapa MeTaTTNYeCKUe b) He uzmenstorcs;
CBOICTBA B) ycunusarorcs;
[") U3MEHSII0TCSA TEPUOTUYECKH.
3) XHUMHYECKas CBA3b B MOJIEKYJIaX A) MOHHas U KOBaJEHTHAas
HUTpaTa HaTpUs U XJIopa HEMoJsIpHas
COOTBETCTBEHHO! b) nonHas v KoBaJe€HTHAs MOJIAPHAS
B) Metannuueckas u KOBaJIeHTHas
NoJIsIpHAs
[') MeTasmuyeckas U KOBaJICHTHAs
HEMoJIsIpHast
6 AnnotponHbeie MOAU(GUKAILIUMY - 3TO | @) KUCIOPOJ U 030H
0) KUCIIOPO M YTICKUCIIbIN Ta3
B) KHCJIOPOJ Y BOJIOPO]I
') KUCJIOPOJ ¥ a30T
7 Ca(OH); + H2SO4 = CaS04| +2H,0 | a) coequneHus
+Q 0) paznoxeHus
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B) 3aMEIICHUS
r) oOMeHa
8 Kosutoniabie pacTBOPBI UMEIOT a) meHee 1 HM
pa3Mepbl JUCIEPCHBIX YACTHUIL 0) ot 1 no 100 um
B) 601eel100 am
r) paBHo 100 HM
9 OcHoBanue umeer GopmyIny a) CO,
0) H> CO3
B) K2CO3
r) NaOH
10 Coxkpamennoe nonnoe ypauenue | A) Ca(OH), + HoSO4 = CaSOq)
pEeaKIUM HEUTPATU3ALNN MEKITY +2H,0 +Q
TUAPOOKCHIOM KaJIbITUsl U CEPHOMN B) Ca?* + 20H +2H* +S04* =
KHCJIOTOM - 3TO CaS04] + 2H,0+Q
B) Ca®** + 20H +2H"+2CI =
Ca®" +2Cl - + 2H,0+Q
I') OH +H" =H,0+Q
11 Kucnotsl B3auMoAeiCTBYIOT C a) KUCIIOTaMu;
BEILIECTBAMMU: 0) OCHOBaHUSIMU;
B) KHCJIOTAMH H III€JI0YaMHU;
I') HEMETaJUIaMu
12 OtHOcUTENbHAS] MOJIEKYJIApHAas A) 123; b) 44; B) 18; I') 46.
Macca yrieKucsoro ra3a
CO» cocraBiiseT:
13 PactBop conu kapboHaTa HATpUs A) 11a MOWKH JIBUTATENs] aBTOMOOMIIS
Na,CO3 mpuMeHsIoT: b) nns 3anuBKy B paguatop
B) nns 3apsaaku akkymyJisitopa
') KaK TOMIMBO
14 YKaxuTe yclIoBUs, PU KOTOPHIX A) IOHMXEHUE TEMIIEPaTypPbl
paBHOBECHE CMEIIAETCsl B CTOPOHY | b) moHmkenue naBieHus
oOpa3oBaHUs aMMHaKa B) yMeHbllIeHME KOHLIEHTpal1
" N2+ 3H22NH;3 + 92 kJTx HCXO/JHBIX BEIIECTB
') oTka3 oT KaTtanuzaTopa
15. CmuiaBbl JKeme3a: YyryH U CTallb A) 3IeKTpoNIN3 coneit
MOJIy4al0T METOJIOM b) BoccTaHOBIIEHUE KOKCOM U
OKCHUJIOM YTJIEPOJia U3 KEIE3HBIX Py
B) rugpomeTainyprus
") amomoTepmust
Bapuant 4
No i/m | Borpocsr OTBeETHI
1 B Hacrosiee BpeMsi OTKPBITO A)63b)100B) 1101") 113
o011ee KOJIMYECTBO 3JIEMEHTOB
2 Uucio sHepreTHYecKuxX ypoBHeH B | A) HOMEpPOM NOATPYNIIb, B
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ATOMC OIIPEACIISACTCSA

KOTOPOU HAXOJUTCA DJIEMEHT

b) Homepom niepuoaa

B) nopsiikoBbIM HOMEPOM

[") aToMHOM MOJIEKYJISIpHON Maccoi

3 DnekTpoHHast GopMyJia BHEIITHETO a)3S1?
5JIEKTPOHHOTO CJI0s yIIepoa 0)4S %p°
B) 28 ?p?
r) 3S?2
4 C yBenuueHueM 3apsijia sjipa B A) ocrabeBaror.
TJIAaBHBIX TIOJITPYIIIAX b) He usmensitorcs;
HEMETAJJTMYECKUE CBOICTBA B) ycunusarorcs;
[") U3MEHSIIOTCS TePUOTUYECKH.
5 HNoHnas cBsi3b XapakTepHa A)HCIB)NaCIB)H, T') C
6 [Tprunnbl aJUIOTpONIUS yriepoaa A) pa3HO€ KOJIMYECTBO aTOMOB
b) pasHble kpucTayinuecKue
peETKU
B) paznuuus B cBoiicTBax
I") pasnuunast TBEPIOCTH
7 Ny +3H22NH; + 92 kJIx a) HeoOpaTuMast
0) oOpaTumas
B) KaTaJluTHYECKas
I') HeKaTaJIMTUYecKas
8 DOMYJIBCUH 3TO TPYOOAUCTIEPCHBIC a) MmeHee 1 HM
CHUCTEMBI C Pa3MEPOM YaCTHII 6) ot 1 1o 100 HMm
B) 601s1ee100 HM
r) pasHo 100 Hm
9 AM@oTepHBIC THIPOKCHIBI ITO a) CO,
0) H.CO3
B) K2CO3
r) AI(OH)3
10 Macca okcuja Kablys, A)2,81;b)56T1;B)28 ;1) 5,6T.
00pa3yromerocs npu pa3ioKeHUN
KapOoHaTa KaJibius maccon 50 r?
CaCO3; = CaO + CO»1
11 OKHUCTUTENBHO — A) Ca(OH); + H,SO4 = CaS0a4)
BOCCTAaHOBUTEJILHBIE PEAKIIUU +2H,0 +Q
b) CaCO;3; = CaO + CO21
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
I') NaNOs
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13 Mertainn — OCHOBA UYEpHBIX CIUIaBOB | A) Melb
b) 301010
B) xene3o
[") marumit
14 CKOpOCTh XUMUYECKOU peaKIuu A) yBeTUYEHUU KOHIICHTpAIUU
TOpPEHUs CEpbl B KUCIOPOJE KHcIopozaa
2S + 30, = 2503 b) noBeilieHnn TEMIIEpaTyphl
YMEHBIIIAETCSI TIPU B) nonmwxkenun temmnepaTypbl
') yBenuueHnn KOHIIEHTpAIUU
OKcHuJa cepsl (4)
15 [TpupoaHbIM CHIPbEM 151 A) U3BECTHSIK
MIPOMBIIIJIEHHOTO MPOU3BOJICTBA b) xucnopon
HeraméHou u3BecTu (OKcuaa B) ruapokcua kanbius
KaJIbIUS1) CITYKUT ') cynbdat xkanbius
Bapuanrt 5
Ne i/t | Bompochl OTBETHI
1 Bocemyto rpytiny riiaBHyo A) MeTasl
HOJTPYIITY 00pa3yroT AIEMEHTbI b) nemeramnsl
B) nepexonnsie
') unepTHbIC
2 N30TOIBI 2IEMEHTOB UMEIOT A) 0AMHAKOBOE YUCJIO HEUTPOHOB
b) oamHakoBOe MaccoBO€E YHCIIO
B) pa3Hoe uncino HeUTpOHOB
") pa3Hoe 4nciI0 TPOTOHOB
3 DnexTpoHHas (popMyna BHemHero | a)3S!?
5JIEKTPOHHOIO CII0s Opoma 0)4S ?p°
B) 3S ?p?
r) 3S?2
4 B nepuonax c yenudueHueM 3apsina | A) ocinaOeBaroT.
SApa HEMETAJUIMYECKUE CBOWCTBA b) He usmeHstorcs;
B) ycunusarorcs;
[") U3MEHSII0TCSA TEPUOTUYECKH.
3) JIns MeTaioB XapakTepeH BUT A) nOHHad
XUMHUYECKOU CBA3U b) koBaneHTHasi HeMOJsIpHAas
B) KOBaJICHTHAs! MOJISIpHAs
') MeTaJNInYecKas
6 SIBneHue cymecTBOBaHUS A) aacopOmus
HECKOJIbKUX BEIIECTB , b) uzomepus
00pa30BaHHBIX OHUM JJIEMEHTOM, | B) romomorus
HAa3bIBACTCS ') uzomepus
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Peaxuus coenunenus, oopatumas,
AK30TEpPMHUYECKAsi, KaTaJTUTUYECKAS

Karai.

T AN+ 3H22NHz + Q

b) CaCO3 = CaO + CO21- Q

B) 2Fe(OH); = Fe203 +3H,0 - Q
I') Zn +2 HCl = ZnCl, +H,1 + Q

8 Cwmor - 3T0 [UciepcHas CucTema, A) TIpu COYETAHUU TBUIEBBIX
oOpazyromiasics B atmocgepe YaCTHI[ U Karejb TYMaHa;
b) npu pacTBOpeHnM TBEPIBIX
YacTHI] B BOJIE;
B) npu nepemMeninBanuy Macel B
BO/JIC;
') npu nepeMenmInBaHUU TBEPJIBIX
JaCTHUI] MEXKy coO0M
9 Comb - 31O a) CO»
0) H2CO3
B) K2CO3
r) AI(OH)3
10 Macca okcuja KajabIus, A)2,8r;b)561;B)281; 1) 5,6T.
o0pa3zyrolerocs rnpu pa3ioxKeHun
KapOoHaTa KaJIbIUs Maccoi 5 17
CaCO3; = CaO + CO,1
11 [I[€10un B3aMMOJEHUCTBYIO C a) KUCJIOTAMU;
BEIIECTBAMU 0) OCHOBaHUSIMU;
B) KUCJIOTAMH U IEJI0YaMU;
') METaJJIaMU
12 HeanexkTponuTsl - 3TO A) xnopuja HATpUA
b) cepnas kucnota
B) runpokcua Hatpust
") 6en3un
13 CrutaBel B aBTOMOOMIIECTPOCHHUH A) muH
IPUMEHSIOT JJ1s1 TPOU3BOJICTBA b) m1060BBIX cTEKON
B) neraneit neurarens
') ynnotaureneit
14 [Ipn yBenuueHnn KOHUEHTPaLUUH A) 1,5 paza
okcuja a3ora(2) B 3 paza ckopocth | b) 3 paza
peakuun B) 6 pa3
2NO + O2 = 2NO2 I') 9 pa3
YBEJIUYUTCS B
15 [[leno4yHbIe METAIIIBI U TATOT€HBI A) 2IIeKTpoSIN3

moJay4aroT MC€TOoA0M

b) BoccTaHOBIIEHUE KOKCOM
B) rugpomeTainyprus
") amomoTepmust
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OT1BeThI

TecroBoe | Bapuant Ne | Bapuant Bapuant Bapuant | Bapuant No

3aJlaHue 1 Ne 2 Ne 3 Ne 4 5
1 a 0 a r r
2 0 r a 0 B
3 r a 0 B 0
4 a B a B B
5 a a a a r
6 a a a 0 r
7 B 0 r 0 0
8 a B 0 B a
9 0 a r r ]
10 r B 0 B a
11 B r 0 0 a
12 B B r 0 r
13 0 r a B B
14 0 r a 0 B
15 r r 0 a r

2.2. 3ananusi 1J15 BbINOJTHEHUSI MPAKTHYECKUX padoT
IIpakTnyeckune 3agaHus

Tema 1.1. OcHOBHBIE IOHATHUS M 3aKOHbI XMMHM.
Paccunraiite maccoByro 1omto (%) sl IEpBOro 3JIEMEHTa B BEILIECTBE:!
| dopmyna BemecTBa: |
CO2, H2S;
| NH3, H3PO4; |
CH4, H20;
Na2S0O4, Nazs;
| NO3, HBr; |
| K2SiO3 ,Ca(0H)2 |
Pemre 3apaum.
1.PaccumuTaiiTe, Kakoe KOIUYECTBO(N) YriIE€KUCIOro raza MOoJIy4YUuTCsS MPU CrOpPaHUU
or yris (C).
2.CKOaBKO JUTPOB BOJOPOIA (H.Y.) CTOPENO, €Ciau 00pa3oBanioch 72 T BOJbI?
3.Kakoe KOJMYecTBO BEUIECTBA BOJOPO/IA BBIACIUTCS MPU B3aUMOACHCTBUM MarHUs
C COJISTHOM KuCIO0TOU Maccoit 146 r?
4.Kakoit 00beM kucinopoza (H.y.) Hy>KeH JJIs COKUTaHus cepbl Maccoil 6,4 T 1o SO2.
5.Kaxkas macca runpokcua HaTpusi MOTpeOyeTcs sl IpeBpaIleHus CyabhaTta Mean
(IT) maccoii 16 r B rugpokcun menu (I1)?
6.'unpokcun amoMuHUS Maccod 7,8 T pacTBOpWIM B COJIIHOM kuciote. Kakas
Macca CcoJiv Ipu 3TOM o0pa3oBaiach
7.KakoBa macca HHUTpara Meau, OOpa3yrolerocss Npu B3aUMOJACHCTBUM OKCHAA
menu(Il) maccoit 4r ¢ a30THOM KUCIOTOM?
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8.Kakoe xonuuecTBo BemiecTBa (n) BOAbI MOKHO MOIYUYUTh, €CJIM CKEUb 3 MOJIb ra3a
BOJOpPO/A.

9.Kaxkoit o0beM kuciopoza (H.y.) noTpedyeTcs Ay ckuranus 2,4r Maruus?
10.Cx0oabKO JUTPOB BOJAOPOJA (H.Yy.)MOKHO TMOJYYUTh TPU JEHCTBUM U30BITKA
pa30aBICHHON CEPHOM KUCIOTHI HA IIMHK Maccoul 24r?

11.Xnopung wnHatpus pearupyer ¢ 17 1 Hurpata cepeOpa. Haiitu wmaccy
o0pa3oBaBIIErocs 0caKa.

12.Beruucnure Maccy ocajka, MoJy4eHHOr O I€MCTBUEM PAcTBOPA, COAEPIKAIIETO 8T
TUAPOKCHUAA HATpUs ¢ pacTBOpoM cyibdarta meau(Il).

Tema 1.2. Ilepumonuueckuii 3axkoH u Ilepuoamyeckasi cucreMa XHMHYECKHX
3jeMeHTOB /.. MenaeieeBa M CTpOEHHE aTOMA.

[Tonb3ysick mepuOAUYECKOM TaOnUIel, JalTe XapaKTepPUCTHUKY XUMHUYECKUM
AJIIEeMEHTaM MO IJIaHy:

1.Ha3BaHue XMMUYECKOTO 3JIEMEHTA.

2. X"UMHUYeCKUH 3HaK, OTHOCUTENIbHAsI aTOMHas Macca (Ar) XMMUYECKOTO 3JIeMEHTA.
3.ITopsAKOBBI HOMEP XUMHUYECKOTO AJIIEMEHTA.

4.Homep nieprona (60sb1oi 4-7 uian Mainbiit 1-3).

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

6.CocTtaB aTroma: YKCIIO 3JIEKTPOHOB, YUCIIO MPOTOHOB, YUCIIO HEUTPOHOB.

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

8.Cxema cTpoeHHMs aTtoMa (paclpelesieHHe 3JIIEKTPOHOB II0 SHEPrOypPOBHSM),
3aBEPIIEHHOCTDH BHEIIHETO YPOBHSI.

9.25eKTpoHHAas U ANEKTPOHHO-Tpaduyeckast GopMyIIbl CTPOSHUS aTOMA.

10.Merann uinmn HeMeTasl

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

12.JIeTtyuee BOJOpOAHOE COSAUHEHHE (TOIBKO IS S, P).

Ha3zBanue XMMHYECKOI'O JI€MEHTA:

| cepa, AIIOMUHMN, |

dbocdop, Kanuii;

| HATPHH, KEJIE30;

| IIUHK, Oapuii;

| KaJIbIIUI, MEJIb;

| MarHui, KUCIOPOJ

Tema 1.3. CTpoeHue BelecTna.
OrnpeneneHue TUMIOB XUMHYECKOM CBS3U Y BEIIIECTB.

| Dopmyiia BEeLIECTBA: |
| Fe203,N2,NaBr,S02,NH4Cl,Bal2, AsH3,K20,F2 |
| PCI3,HF,Mn203,CI2,PI12,C02,H2S,PbCl4,Fe2S3,Br2 |

|

| KOH,Br2,Zn0,AlIBr3,H20,CuCl,HBr,CO2,Cr203,12
| Br2,NaOH,Cu20,AI2S3,NH3,Si02,MgBr2,CrO, 12
| MgCI2, H2, CO2, Nal2, HF, Al, ZnO, Fe, Br2

24



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

Pacnipenenuts BeliecTBa B TaOIUILY MO TUIY XUMUYECKOM CBS3H.

Honnas | KosanenTHas | KoBajgentuasa | Merajanueckas
CBA3b NMoJISIpHAS HeMnoJIsIpHAasi

Pemre 3anaum.

1.Kakoii 00beM (H.y.) YIJIEKHCIOTO Tra3a MOXKHO NOJYyYUTh MPU TEPMHUUYECKOM
paznoxenuun 200 r uzectHska CaCO3, conepxaiero 20% npumeceit?

2.50 r a3zora, coxepxaiiero 5% mnpumMmecen, pearupyer ¢ BoaopoaoM. Paccuuraiite
Maccy nojrydeHHoro ammuaka NH3.

3.Kakas wmacca CaO o6Opasyercs mnpu oOxwure 400 kr wusBectHsika CaCO3,
coaepxauiero 6% npumeceit?

4.Kakoit 006EM (1) okcuaa yriepoaa (IV) (n.y.) monyuurcst npu obGxure 500 r
u3BecTHsika CaCO3, cogeprxkaiero 8% mpumeceil.

5.0mnpenenure KOJIWYECTBO BemecTBa (Moib) okcuaa yriaepoxa (IV), xotopsie
MOHO MOJAy4uTh npu pasnoxeHun 350 r m3BectHsika CaCO3, conepxaniero 5%
npumecei (H.y.).

6.0mnpenenure KOJIWYECTBO BemecTBa (Moib) okcuaa yriaepoxa (IV), xotopsie
MOHO MONy4uTh npu pasnoxeHun 350 r msectHaka CaCO3, copepxaiero 5%
npumecei (H.y.).

Tema 1.4. Boga. PacTBOpbI. DJIeKTPOJIUTHYECKAS TUCCOLM AU,

Pemure 3agaun.

1.meeTcst pacTtBop xsopuaa HaTpusi Maccoit 250 1, B kKoTtopom coaepxkutca 50 T
XJIOpHJia HaTpHsl. BeiuncauTe MacCoBYIO 0O COJIM B 3TOM PacTBOPE.

2.1meerca 30%-HbI pacTBOp a30THOM KHCIOTHI. BbluuciauTe Maccy KHUCIOTHI,
coaepsxkanierics B 200 T Takoro pactaopa.

3.CKobKO TPaMMOB THAPOKCHIA HATpuUsl coaepxkutces B 150 T pacTBopa ¢ MaccoBoi
J0JIeH TUAPOKCHIA HATPUS B HEM 6%7

4.Caxap maccoit 90 r pactBopuiau B 500 r Boubl. Berumcinre mMaccoByrO 0JIO
caxapa B MOJIYYMBILIEMCS paCTBOPE.

5.KakoBa macca cepHoOl KHCIOTHI, conepkaiieiics B 200 r 7%-Horo ee pacTBopa.
6.Kakas macca st mpurotoBiieHus 5%-HOro pacTBopa Xjopuja Hatpus maccoil 120
I TOTPeOyeTCs COJIN.

7.HanumuTe ypaBHEHUS TUCCOLMALIMY CIEAYIOMINX SJIEKTPOIUTOB:

1) H3PO4; NH40H; 2) CaCl2; Al2(S0O4)3;

3) Zn(OH)2; MgCI2; 4) Cr(OH)3; CuSO4;

5) Fe(OH)3; MgS04; 6) H2S0O4; Fe(OH)2

8. [lonumute ypaBHEHHSI peaKIlfii, COCTABbTE K HUM MOHHBIE YPABHCHHS:

1) CaCO3+HCl— KOH+H2S04— ;

2)AlI(OH)3+KOH— CaCl2+Na3P04— ;

3)Na2SiO3+HCl— H2SiO3+NaOH— ;

4) CuSO4+NaOH— Cu(OH)2+H2S0O4— ;

25



5) FePO4+HCl— HCI+Ba(OH)2— ;
6) A12(SO4)3+NaOH— Al(OH)3+HCl—

Tema 1.5. Knaccudguxanusi HCOPraHU4eCKNX COeJMHEHUH U UX CBOMCTBA.
Pemwure 3anaun.

Bapuant Nel

1. Kakue coenuHeHus Ha3bIBalOTCA okcuaamMu? Kakue u3 MpUBEACHHBIX OKCHIOB
Fe203, CrO3, NO2, P205, MnO, MnO2 sBasgrorca KACIOTHRIMHA? Hamumure
ypaBHEHUS PeaKIUii B3aUMOJICUCTBUS KUCITOTHBIX OKCHUJIOB CO IIEJI0YaMH.

2. Hanumure ypaBHEHHS peakiMii, C MOMOIIBI0O KOTOPHIX MOHO OCYIIECTBUTh
CJIEYIOLINE TTPEBPAILICHUS:

Fe—Fe203+HCl —-?—Fe(OH)3—Fe2(S04)3.

3. Hanumute ypaBHEHUS peakiil B3aUMOACHCTBUS TUIPOKCH]IA KAJIBIUS C CEPHOMN
KHACJIOTOM, MPUBOISAUIMX K OOpa30BaHMUIO CpEJHEH, KHUCIOH M OCHOBHOM COJIEH.
HazoBuTe mosyueHHbIE COJH.

4. Kakoii o0beM rasza (H.y.) BBLIICIHUTCS, €CIIM K pacTBOpy kapOoHara HaTpus,
npuauTh 400 T a30THOM KUCIOTHI ¢ MAaCCOBOM oJiei Kucsiotel 20%?

Bapuant Ne2

1. Kakue BemecTBa Ha3bpIBalOTCSI OCHOBaHusAMH? Hanwummre  dopmyibl
TUJPOKCHUIOB, KOTOPBIE COOTBETCTBYIOT okcuaam: MgO, Fe203, CrO, Mn203, SnO.
Hanumvre ypaBHeHUs peakinii B3aUMOAECHCTBUS UX C KUCIOTAMMU.

2. Hanumure ypaBHEHHMS pEaKlMil, C MOMOIIbI0 KOTOPBIX MOHO OCYILECTBUTH
CIEAYIOIINE NPEBPAIICHUS:

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

3. C KakuMU U3 MEPEUYUCITIECHHBIX BEIIECTB MOXET B3aHMMOJICHCTBOBATH T'MIPOKCHUT
KaJIbLIUS:

a) okcua maraus, 0) okcua yriepona (IV), B) cymsdar menu(Il), r) docdophas
KHCTIOTA, 1) TUAPOCYNIb(AT Kalblus, €) THIApoKapOOHAT MarHus.

Hanummre ypaBHEHUSI COOTBETCTBYIOIIUX PEAKIUN.

4.0Onpenenute Maccy ocajka, Kotopas obpasyercs mpu cinuBaHuu 15 T 5%-HOTO
pacTBopa xyiopuaa 6apusi ¢ pacTBOpoM cyibgara 6apus.

Bapuant Ne3

1. Kakue BemecTBa Ha3piBatoTCs cosiMu? Kakue HOBbIE€ COJM MOYXHO MOJIYYUTh MPU
B3aMMOJICHCTBUH HIXKe TTpuBeneHHBIX coneit: CuSO4; AgNO3; K3PO4; BaCI2?

2. Hanumure ypaBHEHHMS pEaKIMil, C MOMOIIbI0O KOTOPBIX MOHO OCYLIECTBHUTh
CJIeAYIOIINE NPEeBPAICHUS:

Cu—CuCl2 +NaOH —?—Cu(HS0O4)2—?—CuO

3. YkaxuTe, C KaKUMH U3 MEPEUHUCICHHBIX BEIIECTB MOXET B3aUMOJECHCTBOBATH
cepHas kuciorta: a) okcuj yriepoaa (IV); 6) kanpuwmii; B) HUTpaT Oapus; T') OKCU
xene3a(lll); n) runpokcua amroMuHUS; €) Cyab(haT THAPOKCOKATBITHS.

Hanumure ypaBHEHHS] COOTBETCTBYIOIIMX PEAKIIUH.

4.Kakass Macca HUTpaTa [IMHKAa 00pa3yeTcs MpH B3aUMOJACHCTBUU OKCHAA IIUHKA CO
100 r 10%-HOro pacTBopa a30THOM KUCIOTHI?

Bapuant Ne4
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1.Kakue BemiecTBa HaszbpiBatoTca Kuciaoramu? Hamumure ¢GopMyinbl clieayrommx
KHCJIOT:

a) gocdopHoii, 6) XJIOpHOH, B) XJIOPOBOJOPOJHON, I') XPOMOBOM, 1) CEpHOH, €)
OOopHOH.

2. Hanumurte ypaBHEHHUS peakUuid, ¢ MOMOILBIO KOTOPBIX MOXHO OCYILECTBUTH
CJIeIyIOIINE MPEBPALLECHUS:

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

3. Hanumure ypaBHEHHs peakuui B3aUMOJEHCTBHS TMIPOKCUIA KaJbLHS C CEPHOMI
KHUCJIOTOW, TMPUBOASAIIMX K OOpPa30BaHUIO CPENHEH, KUCIOW U OCHOBHOM COJIH.
HazoBute nonyyeHHbIe COMH.

4.Comunn 40 © 10%-HOro pacTBOpa CEpHOM KHUCIOTHI C PaCTBOPOM HHUTpaTa Oapus.
PaccuuTaiiTe Mmaccy oOpa3oBaBIIerocsi 0caaka.

Bapuant NeS

1. Kakue comu Ha3biBalOTCS OCHOBHbIMU? Hamummre ypaBHEHHsI peakiHii
NOJIyYeHHUsS BO3MOXKHBIX OCHOBHBIX coJie u3 ruapokcuga xenesa (L) wu
NPEBPAIIEHUS UX B CPEIIHIOIO COJIb.

2. Hanumurte ypaBHEHUS peaklyid, ¢ MOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHUTH
CJIEIYIOIINE MPEBPAICHUS

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

3. Hanumure ypaBHEHUs peakiui, TOKa3bIBAIOIIMX KUCIOTHBIA XapaKTep OKCHIOB:
Se02, SO3, Mn207, P205, CrO3.

4.K pactBopy cynbdata xeneza (II) npunumu 200 r 3%-Horo pactBopa ruipokcuaa
HaTpusi. Beruncnure maccy oOpa3oBaBIIErocs 0CaaKa.

Tema 1.6. XuMu4eckue peakmuu.
1.PaccraBpTe KO PUITMEHTHI B YPAaBHEHHUSAX PEAKIIUM M ONPEICIIUTE TUITH PEaKITUH:
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+CI2 — PCI5;

NO + 02 —NO2;

CuCl2 + NaOH — Cu(OH)2 + NacCl ;
Fe203 + H2 — Fe + H20 ;

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

Zn + CuCl2 — Cu+ ZnC12 ;

NH3 —N2 + H2;

Cu+S—CuS;

AgF + NaCl — AgCl + NaF ;
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2. CocTaBbTe YypaBHEHHS XUMHYECKHX pEaKIUWd 1O OMUCAHHWIO, pPAacCTaBbTE
KO3 (PULIMEHTBI, ONPEETUTE TUIIBI PEAKIUNI:

l.runpoxcun xenesa (II) paznaraercs npu HarpeBanuu Ha okcun xenesa (I11) u Boxy;
2.cepHHCTas KUCIIOTa B3aWMOJEWUCTBYET C THIPOKCHIOM HATpus ¢ oOpa3oBaHHEM
CyJb(uTa HATPHUS U BOJIBI;

3.KaJbpIUi B3aUMOJEHCTBYET C COJISTHOM KUCIIOT ¢ 00pa3oBaHUEM XJIOpUIA KaJbIIHs
u raza Bogopoaa (H21);

4. UTHIA pearupyeT ¢ BOJAOH M TMPH STOM OOpa3ylTCs THIPOKCH] JIUTUS M Ta3-
Bogopon (H21);

5.xmopun xene3a(ll) B3auMomeicTByeT ¢ allOMHHHEM C OOpa30BaHUEM XJIOPHIA
TFOMHHUSA U KeJe3a;

6.cynbdaT HaTpHsl pearupyer C HUTPATOM OapHsi U MPHU ITOM MOTYyYaeTCS HUTPAT
HaTpus U cynbdat O6apusi;

7.oxcup azota (V) pearupyeT ¢ BOAOH U MOTy4YaeTcs a30THAsI KUCIIOTa;

8.xnopup prytu (II) pasnaraercst Ha CBETY U MpU ITOM 00pa3yrOTCs CEPEOPO U XIIOp
(CI2);

9.okcun docdopa (V) pearupyeT ¢ Boaoi u nosrydaercs: pocopHasi KUCIOTa;

10. cepoBoiOpOAHAS KMCIIOTA + TUIPOKCU]T Oapust — cynbdua 6apus + Boaa ;

1 1.cunukaT Kaablys - OKCU Kajablus + okcua kpeMuus (I1V);

12.dbocdar kanus + cepHas kuciiota — GocopHasi KucioTa + cyabdar Kaius;

13. cunukaT Kajaus + a30THas KUCJIOTa — KPEMHHUEBAs KUCJIOTA + HUTPAT KaJus;
14.conanast KucioTa + rUAPOKCUT ITIMHKA — BOJA + XJIOPU/J IIUHKA;

15.cynsdur xkenesa (I1) — oxcun xenesa (1) + oxeun cepwr (1V);

16. HuTpUT cepedbpa + 6pomua 6apus — Opomu cepedpa + HUTPUT Oapus.

3. MetonoM »siekTpoHHOTO OanaHca TmoAOeputTe KOADPUIUEHTHI, YKaXUTe
OKHUCJIUTEIb u BOCCTaHOBHTEIIb LTS CJIeIYIOIINX OKHUCIHUTEIBHO-
BOCCTAaHOBHUTEIbHBIX PEAKIIHIA:

| YpaBHEHHE XUMUUYECKON PEAKIIUU: |

Cu+HNO3—Cu (NO3)2+NO+H20;
HBr+H2S04—Br2+S02+H20;
KC10—KCIO3+KCl;

Na2S0O3—Na2S+Na2S04;
KCI+KMnO4+H2S04—CI12+KCI+MnSO4+H20;
Zn+HNO3—Zn (NO3)2+N20+H2O0;

Ag+HNO3—AgNO3+NO-+H20:;
KMnO4+H2S+
H2S04—K2S04+S+MnSO4+H?20:;
HIO3+HI—12+H20;

HCIO4+H2S0O3—HCIH+H2S04;
NH3+02—NO+H20;

Cu+HNO3—Cu (NO3)2+NO+H20;
KMnO4+HCl—KCI+C12+MnCI2+H20;
H2S+HIO3—S+12+H20;
Fe+HNO3—Fe (NO3)3+N2+H20;
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SiO2+HF—SiF4+02;
Nal+Nal03+H2S04—12+Na2S04+H20;
Mg+HNO3—Mg (NO3)2+NH4NO3+H20:;

4. Pemnte 3a1aum.

1.ITpu coequuenun 4,2 T xeie3a ¢ CEPOMl BBIAEIUIIACH TEIIOTa, COOTBETCTBYIOMIAs
7,15 x/Ix. CocTaBpTe TEPMOXUMHUYECKOE YPABHEHHUE 3TOM PEAKLUU.

2. TepmoxuMHuueckoe ypaBHEHUE PEAKIIUU Pa3IOKEHUSI U3BECTHSIKA:

CaCO3— CaO+CO2 — 157 x/Ix. Kakoe KOIMYECTBO TEIUIOTHI 3aTpayMBacTCs Ha
paznoxenue 20 T U3BECTHAKA?

3.IIpu cxxuranuu 6,5 r UMHKA BBLACIWIACH TEIJIOTa, COOTBETCTBYIoMas 34,8 kJx.
CocTtaBbTe TEPMOXUMHUYECKOE YPAaBHEHHE ITOU PEaKIUU.

4. TepmoxuMHuuecKoe ypaBHEHHUE peakiuu TOpEHUsI
dochopa:4P+502—2P205 +3010 k/Ikx. CKOJIBKO TEIJIOTHl BBIIACIUTCS TIPU
cropanuu 31 T ¢ocdopa?

5.1Ipu coenuHennu 18 T atOMUHUS C KUCIOPOAOM Bbiaensiercs 547 k][> TernoThl.
CocTtaBbTe TEPMOXUMHUYECKOE YPABHEHHE ITON PEAKIIUH.

6. Tepmoxumudeckoe ypaBHeHue peakuuu okcuna meau (1) ¢ consiHoit kucnoToit:
CuO + 2HCl— CuCI2+H20 +63,6 k]I>x. Kakoe KOIU4ecTBO TEIJIOTHI BBIACIUTCS
npu pactBopeHuu 200 r okcuaa MeIu ¢ COJNSTHON KUCIOTOM?

7.10Ipu cxuranum 6,08 T MarHus BbIACNIWIACH TEIJIOTA, COOTBETCTBYROmias 152,5
k/[>x. CocTaBbTe TEPMOXUMHUYECKOE YPaBHEHHE 00pa30BaHUs OKCHJIa MarHUs.

8. TepMOXUMUYECKOE YPABHEHUE PEAKIIUH TOPEHUS ITUJICHA:

C2H4 + 302— 2C0O2+2H20 +1400 x/Ix. Kakoe KOJIMYECTBO TEIJIOTHI BHIJCIUTC,
€CJIM B peaknuio BeTymmio 336 1 (H.y) kuciaopoaa?

9. TepMoxuMHUUYECKOE YPaBHEHHE PEAKIIMU TOPEHUS dTUIICHA!

C2H4 + 302— 2CO2+2H20 +1400 x/>x. Kakoe K0Iu4ecTBO TEIUIOTHI BBIASIUTCS,
€CJIM B peaKIIo BCTYNuI0 1 Mosb Kuciaopoaa?

10.ITpu coenunenuu 4,2 T xejae3a ¢ CEpoul BbIAEINUIACH TEIUIOTA, COOTBETCTBYIOIIAS
7,15 x/Ix. CocTtaBbTe TEPMOXUMHUYECKOE YPABHEHUE 3TOM PEAKIIUU.

11. TepMOXUMUYECKOE YPAaBHEHHE PEAKIIUH PA3TI0KECHHS U3BECTHSKA!

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

12.1Ipu cxxuranuu 6,5 T IMHKA BBIACIWIACH TEIJIOTA, COOTBETCTBYIOMAas 34,8 kXK.
CocTtaBbTe TEPMOXUMUYECKOE YPABHEHHE 3TOW PEAKIIUU.

Tema 1.7. MeTanjibl 1 HeMeTaJLIbI.

|.HannmuTe ypaBHEHUs peEakUd, C MOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH
MPEBPAILLCHUSA:

CO2—-MgCO3—-Mg (HCO3)2—MgCO3

Al—-AI203—AICI3—AI(OH)3—AI203
P—P205—H3P04—Na3P04—Ca3(P0O4)2
Zn—7nC12—7Zn(OH)2—Zn0O—Zn(NO3)2

Cu -CuO—CuCl2—Cu(OH)2—CuO—Cu
N205—HNO3—Fe(NO3)2—Fe(OH)2—FeS—FeSO4
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2. JaiiTe XapaKTEpUCTUKY METajulaM M HEMETAaJUIaM IO IUIaHYy:

a) moJioKeHue xumuueckoro aementa B [ICXD3;

0) 0COOEHHOCTHU CTPOCHHUS aTOMA;

B) (PM3MYECKHUE CBOICTBA XUMHUYECKOTO 3JIEMEHTA U UX PUUYNHBL;

I') XAMUYECKHE CBOMCTBA 3J€MEHTa U UX MPUYMHBI (3alKicaTh YPAaBHEHUS PEaKui K
Ka)XJIOMY CBOWCTRY);

1) TOJy4YECHUE ;

€) MpUMEHEHHE.

HasBanue metamna: || HazBanue

HEMeTaJia:
| KaJIbLIUM, MAarHUi, || cepa, KUCII0po; |
| HatTpwii, Gapuit; | yrepon, Bomopox; |
| KeIe30, KaJHii; || a30T, XJIOp; |
| QTIOMUHUM, ITUHK; || drop, pocdop; |
JINTUH, HUKEIb; Opom, Hox;
Me/JIb, Kele30; KHUCIIOPOJ, XJIOP

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

1.CocTaBUTh MOJHYIO U KPaTKYIO CTpyKTypHBIE (hopmyiel C3HS.

2.CocraButh dhopmyinsl uzomepoB C5SH12, C6H14, C8HIS,C7H16.

3.CocTaBuTh q)OpMy.HLI ABYX I'OMOJIOT'OB IJIA BECUICCTBA, UMCHOIICTO CTPOCHUC!

CH,~CH-CH,—CH,~CH, (C,H,),).
|

CH,
4.Cpenu cieayronux COeIMHEHUN HAalIUTE N30MEPHI:
CH,
-H.
2) CHy~CH,~CH,~CHy; 6) CH,—CH—CH,; 5) CHy—C—CHy;
CH, CH,

r) CH,—~CH,~CH—CH,,

CH;
5.Ins BemectBa, umeromero crpoenne: CH3— CH (CH3) — CHS3, coctaBbTe
dbopMynBl OTHOTO M30MEpa W JBYX romoJioroB. JlaiiTe ompeneneHue uzomepa H
roMoJora.
6.Jlns BemectBa, umeromiero crpoenme: CH3 — CH(CH3)- CH2 — CH(CH3) -
CHS3, cocraBbTe (pOopMyIIBI OJHOTO U30MEPA U IBYX TOMOJIOTOB.

Tema 2.2. Yri1eBoaOpoabl M UX NPUPOAHBbIE HCTOYHHKH.

3amanue 1.CocrtaBineHue CTPYKTYpHbIX (OpPMYJT TOMOJOTOB M  H30MEPOB
OPraHUYECKUX BEILECTB.

1.1.Kak Ha3bpIBAIOTCS MO CUCTEMATUYECKOM HOMEHKIIATYPE CICAYIOIINUE aJTKEHBI:
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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

1.2.3o0pa3zute CTpyKTypHbIe (OPMYJIBI BCEX YIJICBOJAOPOAOB, MOJICKYJISIpHAas
dbopmyna koropeix CSH10. HazoBuTe 3TN coequHeHus.

1.3.CocTtaBbTe rpaduyeckue GopMyJibl AIKEHOB IJis n = 4.

1.4 HanummTte cTpyKTypHBbIE (POPMYIIBI CIEAYIOIUX AIKEHOB:

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

) 2-MeTui-3-nponuirentes-1; a) 5,6-auMeTun-4-nponuiarenTeH-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-rexkcaamen; 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 3aad  HEOOXOAMMO CHHUCHIBaTh. Pemienuwe 3amad  Ha
HAXO0XJICHUE MOJICKYJISIPHOU (DOPMYIIBI.

2.1.BeiBeuTe MOJIEKYISIpHYIO (POPMYITY BEIecTBa, coaepxaiiero 85,7 % yriepoaa
u 14,3% Bonopona. 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 Bogopoaa
17,24%.

2.3.Haiitu wmomnekynsipHyio GopMyiny Ta3000pa3HOTO BEIIECTBA, COJAEPKAIIETO
93,75% yrnepona u 6,25% Bomoposa, €Ciau MIOTHOCTh 3TOTO BEIIECTBA MO BO3AYXY
paBHa 4,41.

2.4 Haiigute MONEKyIApHYIO (OPMYITY YIJI€BOJIOPOJA, MaccoBas JOJsl yrieposa B
kotopoMm cocTaBisieT 80%, OTHOCUTENbHAsl IUIOTHOCTh BEMIECTBAa IO BOJIOPOIY
paBHa 15.

2.5.Haitnute wmonexkynsipHyio (opMyly alkeHa, MaccoBasi J0Jis BOJOpoJa B
KoTopoMm cocTtaBiisieT 14,3%, oTHOcHTENbHAs IUIOTHOCTh HTOr0 BEIIECTBA 10
BOJIOpOAY paBHa 21.
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2.6.Haitnute Monekynsipuyo ¢Gopmyly yrieBogopoaa, cojiepxkaiiero 82,8%
yriepona u 17,2% Bopopona. OTHOCUTENBHAS TUIOTHOCTH BEIIECTBA MO BO3AYXY
paBHa 2.

3amanue 3. CocTaBUTh TaONMIy B3aUMOCBSI3M MPENEIbHBIX, HENpPENEIbHBIX U
apOMaTUYECKUX YTIE€BOJOPOIOB.

Tema 2.3 Kucsaopoaocoaepskamue opranndyeckue coeJMHeHusl.

3ananuel. CocTaBieHHe CTPYKTYpHBIX (OpMYJT TOMOJIOTOB U H30MEPOB
OpraHMYECKUX BEILECTB.

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

B} CHa - CHy— CH - CHy - CIa
lI"I-'«; Ty CHy— CH{CHa) - CHICHs) — OH
) CHy = CHa = CHOH - O,
1.2 Hanumure MonekyisipHbie (pOpMYIIbl M Ha3BaHUS YEThIPEX MEPBUUHBIX CIUPTOB
C YMCJIOM aTOMOB YIJICPOJda B MOJICKYIJIC 4 u Ooiee.
1.3. Pacnipenenure cieayroniue BEIIECTBA HA TPU TPYIIBl — CIUPTHI, adbIACTHIbI,

Kap6OHOBLIC KHCJIOTBI.

0 0

= =

CH,0OH, CH,~CZ GH, 6T
H

SOH
(0} 0]
- =
CHACZ CHIOH, CR-CT
: OH H
%O 4()
H-CZ , CH-C . C,H,OH.
SH “SOH
1.4. CocTaBuThH u Ha3BaTh o JIBa nzomepa COEIUHEHUS

C5 H10 O2, npuHajiexaiine pa3andyHbIM BUJIaM U30MEPHUHU.

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

1.6.Hammmute cTpykTypHBIE (DOPMYIIBI CIASTYIONINX BEIISCTB:

a) 2,4-muMeTnI-3-3TUIITEeKCaHAab,

0) 2,2,4-TpuMeTnI-3-U30MPONIITICHTaHATTb;

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

r) 2,3,4-TpuMeTHII-3-U30IPOIMITeKcanTpron-1,2,4;

n) 3,4,5,5-rerpametni-3,4-TUATUATEITAHOBAS KUCTIOTA,

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

3aganue 2.PemieHue 3amady Ha HaAXOXKJICHUE MOJICKYJIIPHOU (OPMYJIbI. Y CIIOBHE
3a7a4 HEOOXOIUMO CITHCHIBATH.

2.1. B yrneBomopone MaccoBasg Aoyt yriaepoaa paBHa 84%. OTHocuTelbHas
IJIOTHOCTh MapoB YTrIEBOJOpOJa MO Bo3ayxy paBHa 3,45. Ompenenute dopmyny
YIJIEBOIOPO/A.
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2.2. MaccoBas gons yriaepoaa B yriaeBogopoae coctasisier 83,33%. I[lnoTHOCTH
MapoB yrieBoJ0poja o Bogopoay paBHa 36. Onpenenute hopmyiy.

2.3. MaccoBas nons yriaepoga B yriaeBojgopoae coctaBisaeT 85,7%. IlnotHocth
MapoB yrieBo0poja mo Bo3ayxy pasHa 1,931. Onpenenure Gpopmyiny.

2.4. YraeBonopoa couepxkutr 16,28% Bogopoaa. [ImOTHOCT 3TOro BeliecTBa MpH
HOpMaJIbHBIX ycioBusax 3,839 r/n. Halinure MonekymsipHyro ¢opMyay 3TOro
yII€BOAOPO/IA.

2.5. Yraesogopona comepxut 82,76% yriaepoga. Macca 1 1 3TOoro yriaeogoponaa
(1.y.) coctaBmusiet 2,589 r. Haitnute moiekynisipHyto ¢opMyily 3TOTO yriIeBOI0PO/IA.

3agaHus NJIA CAMOCTOATEIbHOM padoThl
KonTposbHas padora

Tema. OcHOBHbIC NOHATHA M 3aKOHbI XxumuM. llepumoamuyeckuii 3aKOH M
IHepuoanueckass cucremMa xuMudeckux 3ieMeHtoB .M. MengeneeBa u
CTpPOeHHE aTOMaA.
Bapuant Nel
1.JlaliTe ompeneneHUE TMOHATHUN: XUMHUYECKUM DJIEMEHT, aToM, MoJieKyna. Yem
OTIINYAKOTCS (PU3NUYECKUE SIBJICHHS 0T XuMuueckux? [IpuBenute npumepsl.
2.Chopmynupyiite 3ak0H 00beMHBIX OTHOIICHUH. [lonTBEpAUTE 3aKOH HA MPUMEPE
peaKIuy B3auMOAEHCTBHS BOAOPOAA C A30TOM.
3. IlpuBenure ¢dopmMynupoBKy mnepuoguyeckoro 3akoHa J[.M.Mengeneera. Uto
cunutan J[.M1.MeHneneeB riaBHON XapaKTepUCTUKOW sneMeHTa.? Kak HM3MEHSIOTCSA
CBOMCTBA 3JIEMEHTOB B [IEpUOAaX U rpynmnax?
4.J1aliTe XapaKTepUCTUKY aTOMOB T10 TJ1any: Ne 4
5. OnpenieuTh OTHOCUTENIBHYIO MOJEKYJsipHYI0 Maccy BemiecTB: Cu20, KNO3,
Na2Si03, H3PO4. JlaTs Ha3BaHHE KaXKJOMY BEIICCTBY.
6.HamcaTp a5ekTpoHHBIE POpMYIBI 11 aTOMOB 3yieMeHTOB: 14, 37, 41.K xakum
AJIIEKTPOHHBIM CEMENCTBAM OHU OTHOCSTCS?
Bapuant Ne2
1.JlaliTe ompexneneHUe TMOHITHN: MOJb, OTHOCUTEIbHAs MOJICKYJISIpHAs Macca,
MOJISIpHBIN 00beM. UeMy paBeH MOJSIpHBIH 00BEM JF00OTO ra3a Mpu HOPMAJIbHBIX
yCIOBUSX?
2.Jlaiite dhopmynupoBKy 3akoHa ABoranpo. Ompenenute, OAMHAKOBOE JU YHCIIO
MOJIEKYJI COJIEPIKUTCS B
a) 10 m a3ora u 10 nurpax merana? 6) 10 xr azota u 10 kr meTana?
3.IlpuBenure  GOpMYITUPOBKY  3aKOHAa  COXpPAaHEHUS  MacChl  BEIIECTB.
[IpowmmocTpupyiite ero Ha IpuUMepe peakuuu B3aumojercTeust okcuaa meau (II) ¢
A30THOM KHCIJIOTOM.
4.J1aliTe XapaKTEpUCTHKY aTOMOB 110 T1any: Ne 6
5.0mpenenutb OTHOCHUTEIIBHYIO MOJEKYJsApHYI0 Maccy BemecTtB: A12(S04)3,
H2S04, K28, Mg(OH)2. Jlath Ha3BaHHE KaXJIOMY BEILIECTBY.
6.Hanucate snekTpoHHble (POpMYIbI st aToMOB 3nemeHToB: 17,38,41. K kakum
3JIEKTPOHHBIM CEMENCTBAM OHU OTHOCSITCA?
Bapuant Ne3
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1./laliTe ompeneneHue MOHATUN: XUMUYECKUE PEAKLIHUHU, XUMUYECKHUE (POPMYIIbI,
XUMUYECKHe ypaBHeHUs. UTo Ha3bIBaeTCs MHACKCAMU B XUMUYECKUX Gopmyrax?

2. Ilepeuncnute OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJIEKYJIIPHON TEOPUHU.

3. Ilo xakomy TpU3HAKY 3JEMEHTHI MOAPA3ACISIIOTCS Ha JICKTPOHHBIE ceMelcTBa?
Kakue snekTpoHHble ceMelcTBa BaM U3BECTHBI. K KaKMM 3JIEKTPOHHBIM CEMENCTBaM
OTHOCSITCS DJIEMEHTBI KaJblIMi, HEOH, CKaHINH, EepUuid?

4.JlaitTe XapaKTEPUCTUKY aTOMOB 10 I1any: Ne 14

5.0npenenuTth OTHOCUTEIBHYIO MOJEKYJsIpHYI0 Maccy BemecTB: SO3, CaCO3,
H2S03, NH4AOH laTe Ha3BaHME KaXXJOMY BEIIECTBY.

6.Hanucate snexkTpoHHbIE (HOPMYINBI JIJIE aTOMOB 3JeMeHToB: 7,39,56. K kakum
3JIEKTPOHHBIM CEMENCTBAM OHU OTHOCSTCA?

Bapuant Ne4

1.JlaiiTe ompenenieHHe MOHSATUN: aTOM, AJIEKTPOHHOE 00JIaKo, TJIABHOE KBAaHTOBOE
yucio. YTo XxapakTepu3yeT riiaBHOE KBaHTOBOE uncio? Kakue 3HaueHUs MpUHUMAET
IJIaBHOE KBAHTOBOE YUCIIO?

2.Ilouemy B TJaBHBIX MOATPYIIAX CBEPXy BHU3 METAUIMYHOCTH JJIEMEHTOB
YBEJIUUMUBACTCS, A HEMETAUIMYHOCTh yMeHblIaeTca? YTo  XapakTtepusyer
AJIEKTPOOTPULIATENBLHOCTE? Kak M3MEHSEeTCSl JIEKTPOOTPUIATENLHOCTh B TJIABHBIX
noarpynnax?

3. KakoB ¢usnueckuii cMbICI TOPAIKOBOIO HOMEpPa XUMHYECKOTO 3jieMeHTa?
CKOJIBKO TPOTOHOB, HEUTPOHOB U 3JIEKTPOHOB COAEPKUT aTOM KeJe3a’?

4.JlaliTe XapaKTEpUCTUKY aTOMOB 110 T1any: Ne 12

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

JlaTp Ha3BaHHE Ka)XJIOMY BEIIECTBY.

6.Hamucate a5ekTpoHHBIE (OpMYIIBI 111 aTOMOB 3jeMeHToB: 4,16,33.. K kakum
AIEKTPOHHBIM CEMENCTBAM OHU OTHOCSITCS?

Tema. CTpoeHue BemecTBa.

Bapuant Nel

1. Kakas cBa3bp Ha3bIBaeTCs KOBaJICHTHOM HemnoisipHo? IlpuBenute cxemsl
oOpa3oBaHus CBsi3ell B MoJleKynax OpomoBojopona u Opoma. Kak HaswiBaeTcs
MEXaHW3M 00pa30BaHUs CBS3HU AJISI 3THX CIydaeB?

2. JlaliTe onpeiesieHUE MOHITHIO IJIMHA CBs3U. Kak M3MEHsETCs JJIMHA CBA3U MEXKIY
aTOMaMH B MOJeKylax (TOpPOBOAOPOMAA, XJIOPOBOAOPOAA, OpPOMOBOAOPOJA,
nonoBogopona. OObsicHHUTE, HCTONB3YsS Tpadudeckue GOPMYIBI IS STUX
COEIMHEHUI U YYUTHIBAS UX MOJIOKEHUE B IEPUOIUUECKON CUCTEME.

3. Uro Takoe BalleHTHOCTH? UeM O0OBACHACTCS CYIIECTBOBAHHUE DJIEMEHTOB C
MOCTOSIHHOM BaJ€HTHOCTHIO? UTO SBISETCS MPUUYMHOW NMEPEMEHHOW BaJE€HTHOCTHU
MHOTHUX 3JIEMEHTOB?

4. Hammummte MexaHu3M 00pa3oBaHUs CBs3HM B MoJiekynax: SiH4, Na2S

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

Bapuant Ne2

1.Kakyto cBsi3b Ha3biBatOT MOHHOI? [louemy OHa ABISIETCS MPEAEIbHBIM CIIy4aeM
KoBaJIeHTHOM cBsi3u? [IpuBenute cxemy oOpa3oBaHus XJIOpUAA HATPHUS.
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2.JlaitTe ompejelieHUE MOHATUIO «XUMHUUYECKasi CBs3b». KakoBbI J1Ba 00s13aTEIbHBIX
yCJoBHUSl 00pa3oBaHUsl KOBaJIGHTHOW cBs3U. [lokakute Ha mpumepe oOpa3oBaHMs
MOJIEKYJIbI BOJIOPOJIa U3 aTOMOB.

3.JlaliTe ompeneneHUE MOHIATUIO CTENEHb OKUCICHHS? Kakue 3JIeMEHTB UMEIOT
MIOCTOSTHHYIO CTETIeHb OKHCJEHHS BO BCEX CIOXHBIX BellecTBax? Yemy paBHBI
BBICIIIME W HU3IIUE CTEIIEHU OKUCIICHUS AJIEMEHTOB?

4. Hanumure MexaHu3M 00pa3oBaHus CBA3U B Moiiekynax: K2S, N2

S.YKaxuTre TUIBI CBSA3EU U OIPENEIIUTE CTEIEHU OKUCIIEHUsS aTOMOB B MOJEKYJax
cnenyromux coequnenuii: a) Cl12 , Na2CO3 , HF; 6)Ca(OH)2 , H2 SO3, 02
Bapuant Ne3

1.Kakas cBsi3b Ha3bIBaeTcsl MeTauinueckoii? KakoBel ee 0coOCHHOCTH?

2. Kakas cBsi3b Ha3bIBae€TCs JOHOPHO-aKienTopHOU. [lokaxuTe cxemy oOpa3oBaHUs
JTOHOPHO-AKIIENTOPHOMU CBSI3M HA IPUMEPE MOHA aMMOHHUS.

3. Jlaiite ompeneneHue TOHATUIO CTEMEHb OKHUCIeHWs. Bcerma M 4uciaeHHO
COBIAJIAIOT CTETICHb OKUCIICHUS U BaJICHTHOCTb.

4. HanummuTe MexaHu3M 00pa3oBaHUs CBS3U B MoJiekyiax: S2 ,H20

5.YkaxuTe TUIMBI CBSI3EH U OMNpESIUTE CTCTICHU OKHCJICHHUS aTOMOB B MOJIEKYyJax
crenyronux coenunennii: a) OF2 , H202 , MgSO4 6) H2S, Na3P0O4 , LiOH
Bapuant Ne4

1.Kakyro cBsI3b Ha3bIBalOT MOHHOW? Mexay aroMamMu KakuWX OJJIEMEHTOB OHa
oOpaszyetcs? Kakoit 3apsan umerorT nonsl metamioB? Kak onu HazpiBatorcs? B xakue
MOHBI MPEBPAILAOTCSA aTOMbl HEMETAJIJIOB ITPU TPUCOEAUHEHUH IEKTPOHOB?

2. JlaliTe ompeneleHUE MOHATUIO XUMUYECKass CBA3b. Kakue THUNBI XMMHUYECKOUN
CBS3U BbI 3HaeTe?

3.Hanummute Mexanu3M o0pa3oBaHus CBs3U B Mojekynax: H2S, Cl2

S.YKaxure TUIBI CBS3EU W OIPEIEIIUTE CTENEHH OKUCIICHUS aTOMOB B MOJIEKYJax
cnenyromux coeaunenwnii: a) Ca(OH)2, K3PO4, NaOH 6) H20, CO2, PH3

Tema. Boga. PacTBopbl. JIeKTPOJIUTHYCCKAS TUCCONUALMS.

Bapuant Nel

1.JlaiiTe ompeneneHre MOHATHIO PacTBOPBI. Kak KiaccuPUIMPYIOTCS pacTBOPHI IO
arperaTHoMy coctosiHnio? Kakue mpoiecchl MPOTeKaroT MPU PAaCTBOPEHUHU BEILECTB
B JKUJKUX PACTBOPUTENAX?

2.JlaliTe ompenelieHUE TOHSITHIO MacCOBOM JoJie pacTBOopeHHOro BemiecTtBa. Ilo
KakuM (GopMysiaM MOXKHO PacCuyMTaTh MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIECTBA,
Maccy pactBopa?

3. Kakue BemiecTtBa OTHOCATCS K 3JIEKTPOIUTaM U He 3iekrtponutam? [IpuBenute
MIPUMEPBHI.

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

a) XJIOpUJa HATPUs U HUTpATa cepedpa;

0) COJISTHOM KHUCIJIOTHI M KapOOHaTa KaJws;

B) xuiopuza xene3a (I11) u ruapokcuaa HaTpusi.

5. Pemure 3anaumn.

1.Kakast Mmacca conu notpe0yercs aiis npurotoBiienus: 15%-Horo pactBopa xjiopuaa
Hatpus maccoit 120 r.
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2.1IpurotoBnen 20%-HbI pacTBOpP HUTpaTa KaiblUsA. BelumcianTe Maccel BOABI U
HUTpaTa Kajublus, coaepxkamuecs B 100 r Takoro pactsopa.

3. B Boae maccoiut 200 r pactBopuinu 40 r conu. KakoBa maccoBasi 107151 COJIA B 3TOM
pacTBope.

Bapuant Ne2

1. [aiiTe ompeneneHrue MOHATHIO AMCHEpcHble cucteMbl. Kak kimaccu@uuupyrorcs
JTUCIIEPCHBIE CUCTEMBI 110 pa3Mepy YacTHI] AUCTIEpCHON (a3bl?

2. Jlaitite ompenelieHre MOHATHIO MOHBI. Kakue MOHBI Ha3bIBAIOTCS KaTHUOHAMH, a
kakue annonamu? [IpuBenute npuMepsl KATHOHOB U AaHUOHOB.

3.ChopmynupyiiTe  OCHOBHBIE  TIOJIOKCHHS  TEOPUU  DIIEKTPOJIUTUUYECKOU
aucconrani. KTo M Korma  NOpeioKMA  TEOPUI0  BIEKTPOIUTHUYECKOM
JTACCOLIMAIIAN?

4 HanucaTth ypaBHEHHE pEAKIUM MEXAY THAPOKCHUIAOM Kajus W COJISTHOU
KHUCIIOTBI; MEXKIY XJIOPUIOM Oapus U Cyab(paToM HATPHUS; MEXKIY XJIOPUIOM HATPHS
U HUTPATOM cepeldpa B MOJIEKYJISIPHOM U HOHHOM BUJIE (TIOJTHOM U COKPAILIEHHOM).
5.Pemure 3agaun.

1.B Boge maccoii 200 r pactBopuinu 25 1 conu. KakoBa MaccoBas J0Jis1 COJIM B 3TOM
pacTtBope.

2.1IpurotoBneH 20%-HbI pacTBOp XJOpUJa KalblHs. Bbraucianure maccbl BOAbI U
xJiopua Kanplus, conepxauueca B 100 T Takoro pactBopa.

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

Bapuant Ne3

1.JlaiiTe ompeneleHUE TMOHATHIO CYCIEH3UH, 3MYJIbCHH, KOJUIOMIHBIE PACTBOPBI.
[TpuBecTu npuMepBHI.

2. JlaliTe ompeaeneHue MOHSATUIO JICKTPOJUTHI. Kakue 3JIeKTpOIUTHl Ha3hIBAKOTCA
CWIbHBIMH, a Kakue ciadbivMu? [lpuBeante npumepsi.

3.Uem oOBsICHSIETCS pa3dyue B CBOMCTBAX MOHOB M aTOMOB OJHOTO U TOTO K€
anemeHTa’?

4. Hanumure MOJIEKYJSIPHbIE U MOHHBIE YPABHEHUS PEAKIUi, MPOTEKAIOINX MPU
CIIMBAHUU PACTBOPOB:

a) XJIOpuJa HaTpUs U HUTpaTa cepedpa;

0) COJISTHOM KHUCIIOTHI M KapOOHATa KaJlus,

B) xuiopuza xene3a (III) u rugpokcuaa HaTpusi.

5.Pemure 3anaun.

1.Onpenenure wmaccoByio nono (B %) KClB pactBope, MOITy4eHHOM TMpHU
pactBopennu KCl maccoii 20 r B Boge oo0bemom 300 M.

2.IIpurotoBneH 10%-Hblil pacTBOpP XJIOpUAA AIOMUHUS. BoluucanTe Macchl BOJbI U
XJIOpHJIA ATIOMUHUSA, coaepxkanuecs B 200 r Takoro pactsopa.

3.Mmeetcs pacTtBop kapOoHaTa HaTpusi Maccou 250 r, B kKoTopoM coaepxkutcs 50 r
KapOoHaTa HaTpus. BerancnuTe MacCoBYIO JOJO COJIM B 3TOM PAacTBOPE.

Bapuant Ne4

1.JlaliTe ompeneneHUe IMOHITUIO MacCOBOM J0J€ pacTBOPEHHOro BemiecTBa. llo
KakuM (opMysiaM MOKHO pacCUMTaTh MAacCOBYIO JOJIF0 PACTBOPEHHOI'O BEIIECTBA,
Maccy pacTBopa.
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2. KakoBa rnaBHas NpUYMHA 3JIEKTPOJUTUUYECKON JHUCCONMAIMU B BOJHBIX
pactBopax? UTo Ha3bIBAETCS CTENEHBIO AUccormannu? OTuero oHa 3aBUCUT?

3. [aiite ompeneneHne TNOHATHIO pacTBOpbl. UYTO Takoe HACBHILIEHHBIE WU
HEHACHIILIEHHbIE pacTBOPHI? UTO MoKa3bIBaeT KOA(YPUIUEHT paCTBOPUMOCTH ?

4. Hanuiure MOJIEKYJSpPHbIE M MOHHBIE YPaBHEHUS pEaKIMil, MPOTEKAIOMUX IPH
CJIIMBaHUH PAaCTBOPOB:

a) ruipokcuia kanus u uurpata meau (I);

0) COJISTHOM KHMCIIOTBI M THIPOKCUAA Oapus;

B) cyJb(ara HaTpusl U HUTpaTa Oapus.

5. Pemure 3agaun

l.ITpurotoBnen 20%-Hblli pacTBOp XJOpUAAa MarHus. BelauciauTe maccbl BOABI U
xJiopua Maruus, cogepxamuecs B 200 r Takoro pactopa.

2.1meerca pactBop xyopuaa kaiusg maccord 250 r, B koropom coxaepxkurcs S50 r
xJlopHia Kajus. Beraucnure MaccoByro JJOJIIO COJIM B 3TOM PacTBOPE.

3.Umeercs 10%-HbIl pacTBOp a30THOM KHUCJIOTHL. BbIUMCINTE MAacCy KHUCIOTHI,
coaepxaierics B 100 r Takoro pacteopa.

Tema. Knaccupukanus HeOpraHu4eCKUX COeTUHEHNI U UX CBOMCTBA.

Bapuant Nel

1.Jlaitite ompeneneHue kiaccy OKCUAOB. Kakue THUIBI OKCHIOB BaM HW3BECTHBHI.
[IpuBeaute (GOpMyNbl OCHOBHBIX OKCHIOB, KHCIOTHBIX OKCHIOB, aM(pOTEPHBIX
OKCUJIOB, Oe3pa3nuuHblx OKcuaoB. HaszoBure oxcuzabl. IlpuBenure mnpumepsl
pEeaKIMil XapaKTEPHBIX [ OCHOBHBIX OKCUJ0OB, KHCJIOTHBIX OKCUOB.
2.Ilpuenennsie hopmynsl BemecTB: HNO3, CO2, KOH, P205, NaNO3, CaSO4,
MgO, FeCl3,
Cu(OH)2, SO2, HCIO4, BaO, Fe203, LIOH, H2SiO3, Ca(OH)2, K3PO4, NaOH, Sr
(OH)2 PacmpenenuTe Mo Ki1accaM: OKCHJIbI, OCHOBAHMSI, KCIIOTHI, COJIH.

3.Ilpu momomM TEPUOAUYECKOM CHUCTEMBI COCTaBbTE (OPMYIBI  OKCHIIOB
CIEAYIOIINX 3JEMEHTOB: AIIOMUHHS, YIJIEPOJa, CEpbl, MBIIIbAKA, LIMHKA, >KEJie3a
(IT). Ykaxkute ux xapakrep.

4 ]lns asnmementoB: Na, Al, Si — cocrtaBeTe GOpMyNIbl BBICHIUX OKCHAOB U
TMIPOKCUIO0B. Pacnonoxxure ruApOKCHUIBI IO YCUIIEHUIO KUCIOTHBIX CBOMCTB.

5.Cpean mepevrcieHHbIX OKCHIOB YKa)XXMTe€ OCHOBHbIe U KucioTHble: CaO, SO2,
P205, CuO, FeO, Si02, Mn207, BaO, 3anoiauTte TabauIy:

OcHoBHbIe || Kucimorusie
OKCHIBI OKCHIBI

6.0cylIecTBUTE CIEAYIONINE XUMUYECKUE MPEBPAILICHHUS:

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

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

Bapuant Ne2

1.JlaifTe omnpeneneHue KiiacCcy OCHOBAHUM M aM(OTEPHBIX TUAPOKCUIOB. 3AMUIIUTE
dbopMynbl OCHOBHBIX M aM(OTEpHBIX THAPOKCHAOB. Kakue THUIBI OCHOBHBIX
TUAPOKCHIOB BaM H3BECTHBI. [IpuBenure npumepbl peakiuid XapaKTEPHBIX Ui
OCHOBHBIX U aM(OTEPHBIX TUAPOKCHUIIOB.
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2.PacnpenenuTe no KjiaccaM HEOPraHMYECKUX BEUIECTB CIEAYIOLIUE COCIUHEHUS U
HazoBute ux: Zn(NO3)2, HgCl12, HCI, NaOH, FeCl3, C1207, HBr, BaO, Cu(OH)2,
MgCI2, KCI, Ca(NO3)2, KOH, Zn(OH)2, P203, H3PO4, CuO, SO2, Na2CO3,
H2SO4.

3.Ilpu moMomM NEPUOIUYECKON CHUCTEMBI COCTaBbTE€ (POPMYIIbI THUIPOKCHUIOB
CIIEIYIOIINX 3JIEMEHTOB: ATIIOMUHUS, YIJIEpOJAa, CEphbl, MBIIIbSIKA, I[MHKA, Kelie3a
(IT). Ykaxkurte ux xapakrep.

4. lns snementoB: Mg, Al, S — cocrtaBbTe (QOpPMYINBI BBICHIUX OKCHAOB U
TUAPOKCUAOB. Pacronoxute ruipOKCUIbI O YCUJIGHUIO KHUCJIOTHBIX CBOMCTB.
5.BeiOepute U3 Crucka, OJJTHOOCHOBHBIE, JIByXOCHOBHBIE U TPEXOCHOBHBIE KUCIIOTHI:
H2S04, H3PO4, HC1, H2CO3, HI, HNO3, H2S, HC104, 3anonuuTte TabauIly:

OAHOOCHOBHBIC | JABYXOCHOBHBIC ” TPCXOCHOBHBLIC |

6.0OCylIecTBUTE CIENYIOIINE XUMUYECKHUE MPEBPALLICHHUS:

a) Al - A1203 — AICI3 — Al(OH)3 — AI203 — AI(NO3)3;

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

Bapuant Ne3

1.[lalite ompenenenue kiacca kucinoT. Kmaccudukauus kucinor. Homenknatypa
kucnoT. [IpuBeauTe mpuMepsl peakiuid XapakTepHbIX sl KUciIoT. OcoOeHHOCTH
B3aMMOJICUCTBHSI KUCIIOT C METaJUIaMH.

2. HazoBuTe cnenytoniyue COeIMHEHUS M YKAXUTE K KAKOMY KJIACCy OHU OTHOCSITCS:
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 cnucka ToJabKo GopMylbl cojiei U maiite um HazBanusi: MgCO3,
CaO, Mg(OH)2, FeSO4, KCI1, CuO, HF, Na2SiO3, A1(OH)3, Ba3(PO4)2,
Zn(OH)2, Zn (NO3)2, H2S0O3, Na2S03, K20, KBr, 3anosauB Tadiuiry:

®opmyia | HazBanue
COJIU: BEILECTBA:

4. 3anumute Gopmyisl coenuHeHuid: okcua 3omora (1), oxcup ,6poma (IID),
ruapokcua mapranmna (II), kxpemueBas kuciora, HUTpaT rugpokcomenu (II), pocdar
KaJbIMsl, OKCUJT AIFOMUHUSA, Tuipokcu meau (11).

5.Cpean mNepeurciiCHHbIX OCHOBAaHUM YKaXXKUTE€ IIEJIOYHM M HEPacCTBOPHUMBIE
ocHoBanusi: NaOH,Cu(OH)2,Fe(OH)3,Ca(OH)2,Ba(OH)2,KOH,A1(OH)3.

[{esnoun: | HepacTBoprmble
OCHOBAHMS:

6.Kakve n3 maHHpIX BemecTB OyayT B3aUMOCHCTBOBATh MEX Ty coboi? Hammmmre
YpaBHEHHUSI peaKlUi 1 HA30BUTE 0Opa3yIOIINeCs BEIIECTBA!

a) OKCHJ KajblMs, COJigHAas Kuciiora, okcuna cepol (IV), rumpoxcua kambius,
TUAPOKCHU HATPUS;

0) a30THast KHCIIOTa, OKCUJ Oapusi, THAPOKCU HaTpus, okcun yraeposaa (IV), oxcun
HaTpusl.

Bapuant Ne4

1.Jlaifte ompejneneHue Kiaccy CoJied. YKaxuTe KIacCU(PUKAIUIO COJEH.
Homenkitarypa coeil.
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IIpuBenure npumepsl peakUui IOJYYEHHs pPa3JIMYHBIX COJEH W3 OCHOBAHUA WU
KUCJIOTHI. C MOMONIBI0 KAKUX PEAKIIU MOKHO MOTYYUTh

a) KUCIIYIO COJb U3 CpeaHeil; 0) CpelIHIO COlb U3 KUCIOM; B) CPEIHIOI COJIb U3
OCHOBHOW.

2.Pacnpenenute no KjiaccaM HEOPraHMYECKUX BEUIECTB CIEAYIOLIUE 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.Ilpu mnoMomM NEPUOJAUYECKON CHUCTEMBI COCTaBbTe (DOPMYIBI THUIAPOKCUIOB
CICAYIOIMMX OJJIEMEHTOB: HATpus, MarHus, IuHKa, >keneza (II). VYkaxwute ux
XapakTep.

4. HazoBUTE CIENYIONINE COCTUHEHUS U YKAKUTE K KAKOMY KJIACCY OHU OTHOCSITCS:
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),
ruapokcu kodanbta (II), monun kanpius, rugpocyabdun 0apus, OKCHI BaHAIUS
(V), okcup kpemuus (IV), ruapokcuy onosa (IV), azotucrast kucnoTa.

6.HanummTe ypaBHEHHS BO3MOKHBIX pPEaKIUi MEXAy BElIeCTBAaMU: OKCHJ KaJlus,
okcun dochopa (V), ruapokcun Oapusi, cepHas KHUCIOTa, WOAMA Kajausi, HUTpAT
ceunma(Il).

Tema. XumMmuyeckue peakuum.

Bapuant Nel

1.JlaiiTe ompenelieHHE MOHATUIO CKOPOCTh peakuuu. Yemy paBHa CKOPOCTh
peakuuu? OT Kakux aKTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peakinu?

2.Ilo xakuM TpU3HAKaM MOXKHO KJIACCH(PUIMPOBATh XUMUUeckue peakuuu? Kakue
pEaKIUU ABIISIOTCS PEAKIUAMH COSIUHEHUS, 3aMEIICHHsI, 0OMEHA, pPa3JI0KEeHUS ?

3. Hatite omnpenenenne mnousatuio OBP. Uem 00yciioBieHO M3MEHEHHE CTEINeHEi
OKHUCJIEHUS B XOJI€ OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii? Kak Ha3biBaeTcs
IPOLIECC OTJIaYM AIEKTPOHOB; MPOLECC TPUCOETUHEHHUS IIEKTPOHOB.

4.PaccTtaBbTe KO3 (OUIIMEHTHI, OTIPEEITUTE TUTT 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.CocTaBbT€ ypaBHEHHSI XMMHUYECKHUX PpEAKLUNA, OMUCAaHUA KOTOPBIX BaM
npeioxkensl. Onpenenure, K KaKUM TUMAM XUMUYECKUX PEAKIUN MPUHAIJICHKUT
KaXK/1asi XUMUYECKasl peaKius.

a) Ilpu B3auMonelcTBUM OKCHUJA KalblUsl (HeraméHol H3BECTH) C BOJOH
BBIJICIISIETCA TEIUIO U 00pa3yeTcsi TUAPOKCHU Kallbliusl (TalieHast U3BECTh ).

0) Ilpu npokanuBanuu kapOOHaTa Kajblusg (M3BECTHsSIKA) 0Opa3yeTcsi OKCHU]
KaJIBLIUSL U OKCUJT YTJIepoa.

B) Ilpu cMemMBaHUU PacTBOPOB TMIAPOKCUIA KAIUS U CEPHOM KHUCIIOTHI MPOTEKAET
peaKIuii HEUTPATU3ALIUH.
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r) PaznoxeHue HuTpaTa HaTpus ¢ 00Opa30BaHUE HUTPUTA HATPUS U KUCIOPOa.
6.ITon6epute K03 PUIMEHTHI B ypaBHEHUSIX OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkIuii METO0M DJIEKTPOHHOTO OajlaHca, YKaXKUTE OKUCIUTEIb U BOCCTAHOBUTEb.
Fe203+ CO—FeO + CO2;

H2S04 + Mg—Mg SO4 + H2;

Si02 + C—CO + Si;

C + HNO3— CO2+ NO + H20

Bapuant Ne2

1.JlaiiTe ompenesieHHe MOHATHUIO XMMUYECKOE PaBHOBECHE, KOHCTAHTAa PaBHOBECHS.
OT uyero 3aBUCHUT W OT YEro HE 3aBUCUT KOHCTaHTa paBHOBecus? Kak
dopmynupyetcs npunnun Jle [arense?

2.Kakue peakiuu Ha3bIBalOTCA oOOpaTUMbIMM U HeoOpatumbiMu? I[lpuBeaute
IPUMEPBI.

3.Ha xakuwe tumbel pasnpensiorcs Bce OBP? Ilpuegute dopMynsl u Ha3BaHUSA
BOKHEUIIINX BEIIECTB-OKUCIUTENECH; BAXKHEUIIIUX BEIIECTB ~-BOCCTAHOBUTEIICH.

4. PaccraBbTe KOO (PUITUECHTHI, OTIPEICIIUTE TUIT PEAKITUN:

P+ S —P2S3 CuO +Al — AI203 +Cu

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

KOH+ H3P0O4 — K3P0O4 + H20 N205 + H20 —HNO3

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

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

5.CocTaBbT€ ypaBHEHHS XUMHUUYECKUX pEAKUUN, OMNHCAaHUS KOTOPBIX BaM
npemioxkeHbl. Onpenenure, K KaKUM TUIIAM XUMUYECKUX PEaKLUl MPUHAIJIEKUT
Ka)KJ1asi XUMHYECKasl peaKIusl.

a) [lepexuch BojOpOJia MOCTENEHHO pasnaraercsi. Ecaum B mpoOupKy ¢ MepeKuchio
BOJOpoJa HackimaTh okcupa Mapranna(lV), To peakums mpoTexkaer ¢ OOJBIION
CKOpOCThIO. [IpoayKThI pa3ioKeHus - BOAA U KUCIOPOI.

0) ['opeHue kanplus B ra3000pa3HoOM XJIOpe.

B) Ecnu xenesHwlifi rBO3/Ib OMYCTUTHh B PacTBOp cyibdara MEIu, TO Ha TBO3JC
HOSIBUTCSI KOPUYHEBBIN HAJET.

r) Okucnenue okcuna cepsl (IV) kucmopoaom.

6.ITonGepute KO3 PUIMEHTH B ypaBHEHHUSIX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii MeTO0M 3JIEKTPOHHOTO OanaHca, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEb.
S + KOH — K28 + K2503 + H20

K2S + HNO3 — K2S04 + NO + H20

Ca + HNO3 — N20 + Ca(NO3)2 + H20

B + HBrO3 + H20 — H3BO3 + HBr

Bapuant Ne3

1.JlaiTe onpeneneHne MOHATHIO XUMUYECKOE paBHOBecHe. Kak BimsieT TeMneparypa
Ha COCTOSIHME XUMHUUecKoro paBHoBecus? [IpuBeaute npumepsl.

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

3.Kak Ha3bIBaeTCAd METOJ, KOTOPBIA MCIIOJB3YETCS IS COCTABICHUS YpPABHECHUU
OBP? Ero npumenenune B OBP.

4. PaccraBbTe KO3 (PUIUEHTHI, ONPEICIUTE TUIl PEAKIIUH:
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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 + HC1 — ZnCI2 + H21 Fe(OH)3 — Fe203 + H20

5. CocrtaBbTe ypaBHEHUS XUMHYECKHUX pPEaKIMM, OMUCAHUS KOTOPHIX BaM
npeiokensl. Onpenenure, K KaKUM TUMAM XUMUYECKUX PEaKIUN MPUHAJICHKUT
KaXX/1asi XUMUYECKasl peaKIus.

a) B3aumopeiicTBre IMHKA C COJISTHOM KUCJIOTOM.

6) Ilpu npokanuBaHum kKapOoHaTa KadblUs (M3BECTHsKA) oOpa3zyercsi OKCHUJ
KaJIbLIUSI M OKCHUJ yTIIepo/ia.

B) Okucnenue okcuna cepol (IV) kuciopomom.

r) [Ipu cMemmBaHUU PACTBOPOB THAPOKCHUIA KA U CEPHOM KHUCIOTHI MPOTEKAET
pEaKLUi HEUTPaAIU3aALIUH.

6.ITon6epute KO3 PUIMEHTH B ypaBHEHUSIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakIuii MeTOJ0M DJICKTPOHHOTO OaJlaHca, YKaKUTE OKUCIUTEIb U BOCCTAHOBUTEb.
Al + CuCI12—AICI3 + Cu

Ca+ 02—CaO

Si + HNO3 + HF—SiF4 + NO + H20

S02 + CI2 + H20— H2S04 +HCI

Bapuant Ne4

1./laliTe ompeneneHue MOHATUIO CKOPOCTH peakiuil. ChopMynupyiiTe MNpaBuiio
Bant-I'odhda. Uemy paBHa KOHCTAHTa CKOPOCTU?

2. JlaiiTe ompenelieHHE MOHATHIO XHMHUYEeCKoe paBHOBecue. Kakue BHemHue
(akTOpHI BIUSIOT HAa CMEIIEHNE XUMHUECKOro paBHOBecus? [IpuBeante npumepsl.
3. JlaiiTe onpeneneHne MOHATUIO XMMUUYECKHE peakiuu. Kakue peakiuu sBISIIOTCS
peakusIMH COSMHEHUS, 3aMEIICHHsI, 0OMEHa, Pa3I0KCHHS ?

4.PacctaBbTe KOA(DPUIIUCHTBI, ONIPEACITUTE THUIT PEAKIINH:

NO2 + H20+02 — HNO3 Al203+ SO3 — Al2(SO4)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 + HCl — ZnCI2 + H21

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

a) 'opeHue Kaiblus B ra3000pa3HoOM XJIOpe.

0)Ecnam xene3HwIi TBO3Ab OMYCTHTh B PAacTBOp CyibdaTa MeIu, TO Ha TBO3JE
MOSIBUTCSI KOPUYHEBBIN HAJET.

B) Oxkucnenue okcuaa cepsl (IV) kucmopogom.

r) B3aumoneiicTBrue IMHKA € CONSTHOM KUCIIOTOM.

6.Ilondepute KOAI(PGUIIMEHTHI B YpPaBHEHHUSAX OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii METOA0M 3JIEKTPOHHOTO OajlaHca, YKaXKUTE OKUCIUTENb U BOCCTAHOBUTEb.
Cat+H2S04—CaS0O4+H2S+H20

Be + HNO3 — Be(NO3)2 + NO + H20
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PH3 + CI2 + H20 — H3PO4 + HCI

MnCO3 + KCIO3 — MnO2 + KCI + CO2

OO0was HeopraHu4YecKass XuMHus.

Bapuant Nel

Yacrts 1. BbiOepuTe npaBuIbHbIH OTBET.

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

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

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

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

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

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

A4. BemectBo, MNpu pPacTBOPEHUU KOTOPOrO B BOJIE AJIEKTPOIUTHUECKOM
JUCCOLIMAIIMY TTPAKTUUYECKH HE TIPOUCXOIUT:

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

4) HUTpAT ATIFOMUHUS.

AS. Banentnocts ocdopa B coequnenun P203:

15 2)H1; 3)I; 4)V

A6.C pacTBOpOM TUJIPOKCHUJA HATPUS PEATUPYIOT:

1) cynsdar meau (I1); 2) okcua meau (11); 3) ruapokcua Kamus;

4) a3oTHas KUCIOTa; 5) Maruuii; 6) okcun yriepozaa (IV)

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

2) aMQOTEpHBIM OKCHJIOM U KUCIOTOM;

3) amdOoTepHBIM OKCHUIOM U COJIBIO;

4) KucaoTo u aM(OTEPHBIM THAPOKCHJIOM.

Yacrp 2. 3a1aHus HA YCTAHOBJIEHHE COOTBETCTBHS.

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

BBICKA3bIBAHMSI ]

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

OKCHJI. CYXICHHUS;

6) ConsHas KucjiOTa - OJHOOCHOBHAs |3) BEPHO TOJIBKO O; |

KHCJIOTA. 4) oba cyXacHHS HE
BEPHBI

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

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

BOJIOPOJA.
0) BomoponHbie coenuHEHHUS METAJLIOB | 3) BEPHBI o0a
HA3BIBAIOTCS THIIPUIAMH. CYXICHUS,;
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4) HEBEPHBI 00a
CYXICHUS
B3. ®opmyna || Knacec coenunenus:
BEIIECTRA!
| a) H3PO4 ; | 1) comns; |
16)SO3 ; | 2) ocHoBHBII OKcH; |
| B) Cu(OH)2 ; | 3) HepacTBopumoe ocHoBamue; |
r) CaCl2; | 4) KUCIIOTHBIN OKCHJI, |
5) KucnoTa;
6) pacCTBOPUMOE OCHOBaHHE.

B4. Ucxonneie || [IpoaykTel peakuu:
BEIIICCTBA:
| a) NH3 u HCI; | 1) Cu(NO3)2 u H2 ; |
06) Cuu HNO3 ; 2) NO;
|B)N2u 02 ; | 3) NH4CI; |
4) N205 ;
5) Cu(NO3)2, H20, NO2

Yacrp 3. 3anumnTe HOMEP 3aJaHUS U MOJHOE pellIeHue.

C1.aitite xapaktepuctuky ¢Gochopa MO €ro MOJOKEHUIO B MEPHOIUUYECKON
Tabauie XuMuueckux sneMmenToB .M. Menneneena.

C2. CocTaBbpTe ypaBHEHUS] XUMUYECKUX PEAKIIUI COTJIACHO CXEME:

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

Ha3oBuTte Bce cllokKHbIE BELIECTBA, YKAKUTE TUI PEAKIUU.

C3..Hammcatb MeTOm dJEKTpOHHOTO Oayianca (ONMPEACHUTh OKUCIUTEIh U
Boccranosurens): HCl + CrO3 —CI2 + CrCI3 + H20.

C4. Pemntsb 3a1a4m.

1. Kakas macca rugpokcuia HaTpusi HoTpedyeTcs sl IpeBpalieHus CyibdaTa Meau
(IT) maccoii 16 r B rugpokcun menu (I1)?

2. Nwmeercs 30%-HBI1 pacTBOpP a30THOW KHUCIOTHI. BbIYMCINTE Maccy KHUCIOTHI,
coaepxaierics B 200 T Takoro pacteopa.

3.Ilpu coequuenuu 18 r aaOMHUHUS C KUCIOPOAOM BbiaensieTcss 547 kJ>K TEITOTHI.
CocTtaBbTe TEPMOXUMUYECKOE YPABHEHHE 3TOW PEAKIIUU.

Bapuant Ne2

Yactp 1. BoiGepute npaBUIbHBIN OTBET.

Al. Ynucno aTOMOB BCEX XUMHUYECKHX DJIEMEHTOB B MOJIeKyse (HochOpHON KUCTOTHI
PaBHO:

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

A2. Yucio mpoTOHOB, HEUTPOHOB U AJIEKTPOHOB B aToMe xitopa 3517Cl

1) p+-18;n0-18;&-18; 2) p+ - 17, n0 - 17; & — 17;
3)p+—-17,n0-18;&-18;4) p+-17;n0—18; e — 17
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A3.TI'pynmna ¢popmys BEECTB ¢ MIOHHBIM TUIIOM XUMHYECKOU CBSI3U:

1) Na2S, KCI, HF; 2) K20, NaH, NaF ; 3) CO2, BaCl2, NaOH ; 4) Ca, 02, AICI3
A4.BeuiectBo, KOTOPOE B BOJJHOM PAacTBOPE MOJHOCTBIO TUCCOLUUUPYET:

1) okcuna meau; 2) uutpat kanust; 3) cyabdat 6apust; 4) runpokeun xenesa (11I)
AS. BaneHTHOCTH cepbl B coequHeHnnn H2S:

HI;2)H53)10;4)V

A6.B peakiuio ¢ pacTBOPOM COJITHOM KUCIIOTHI BCTYNAIOT:

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

4) xapboHnat HaTpusi; 5) xjopun 6apust; 6) okcun cepsl (VI)

A7.BemiectBa, hopmyssl KoTopbix SO3 u FeSO4 sBasi0TCS COOTBETCTBEHHO:
1) OCHOBHBIM OKCHJIOM U COJIbIO; 2) aM(pOTEPHBIM OKCUAOM U KHCIIOTOH ;

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

Yacrb 2. 3a1aHus HA YCTAHOBJICEHHE COOTBETCTBHS.

Bl1. Bephsbl o cienyromue || 1) BepHO TOJIBKO a;
BBICKA3bIBaHH?
a) CepHasi KUCIIOTA — IBYXOCHOBHasI. 2) BepHBI 00a;
0) Okcu Kanusi — OCHOBHBIM OKCH]I. 3) BEpHO TOJIHKO 0;
4) ob0a cCyXaeHUS HE
BEPHBI.

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

a) BopaHplii pacTBOp amMmuaka HUMeEET | 2) BEPHO TOIBKO O;
BOJIHYIO Cpepy.
0) HuTtpaTsl TepMHUYECKH HEYCTOWYUBHI U || 3) BEpHBI 00a CYKICHUS
paznararoTcs C BbIICICHUEM KHCIOPO/a.

4) HEBEPHBI oba
CYXKICHUS
B3. ®opmyna || Kitace coenunenus:
BEIIECTBA:
| a) LiOH; | 1) coms; |
| 6) SO2; | 2) ocHOBHBIIT OKCHT; |
B) HNO3; 3) HEPACTBOPUMOE
OCHOBaHHE,
r) CaCO3 | 4) KUCTIOTHBIN OKCHUJ ; |
5) KucnoTa;
6) pacTBOpUMOE
OCHOBaHUE
| B4. Bemecraa: | TIpoxyxTr |
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| | ropenus:

|
| a) H2S; |1)S02uH20; |
| 6) Na ; | 2) co2; |
) CO ; | 3) Na20 ; |
4) Na202;
5) SO3, H20

Yacrb3. 3anumure HOMeEp 3aJaHUS U MOJHOE PelIeHue.

Cl./laifTe XapakTepUCTUKY ATIOMHHHUS IO €ro TMOJIOKEHUIO B TEPUOIUYECKON
tabnmie xumuaeckux sneMmenToB .M. Mennaeneena.

C2.CocTaBpTe ypaBHEHHS] XUMUYECKUX PEAKIIUI COTJIACHO CXEME:

Na — NaOH — Cu(OH)2 — CuO — Cu.

HazoBuTte Bce cliokKHBIE BEIECTBA, YKAXKUTE TUIT PEaKITUH.

C3.Hanucate MeTOA D3JIEKTPOHHOro OanaHca (ONpeneNuTh OKUCIUTENb H
BocctanoBuTens): HCl1+ MnO2 —MnCI2 + CI2 + H20

C4.Pemmute 3agaun.

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

2.Nmeetcs pactBop xiopuaa HaTtpusa maccor 250 r, B kotopoMm conepxkutcst 50 r
XJIOpuAa HaTpusl. Beraucaure MaccoByIO JOJIIO COJIM B 3TOM PacTBOPE.

3.Ilytem cxxuranusi cepbl nomxydeHo 32 r okcuga cepsl (IV), npuuem Bbigenmiiach
TerioTa, cooTBercTBytomas 146,3 k/[>x. CoctaBbTe TEPMOXUMHUUECKOE YpaBHEHUE
ATOU pEaKIUH.

Tema. OcHOBHbIC TIOHATHSI OPraHUYEeCKON XHMHMH M TeOpPUSA CTPOCHHS
OpPraHM4YeCKMX COeIMHECHHH.

Bapuant Nel

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

3. [lepeuncnute 0COOEHHOCTH CTPOCHUS U CBOMCTB OPraHUYECKUX BEIIECTB.
4.CoctaBuTh CTpyKTypHBIe hopmynsl coequnenuii: C2H6, C4H10.

5.CoctaBpTe TpU CTPYKTYpHBIE (OPMYIIBI TOMOJIOTOB BEIIECTBA, CTPYKTYpHAs
dbopMyIa KOTOpOro:

CHs — "T?H — CH;g

CHs
6.M3oMepamu SBISIOTCS BEMIECTBA, (POPMYITBI KOTOPHIX:
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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. CdopmynupyiTe OCHOBHBIE TMOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHUS
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 CTpyKTYypHBbIe hopmynsl coequnenuii: C3HS, C4H10.

5.CoctaBbTe TpU CTPYKTYpHBIE (OPMYIIBI H30MEpPOB yrieBojaopoAa, Gopmyna

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. YrieBonopoasl 4 MX NPUPOAHBbIC HCTOYHUKH.

Bapuant Nel

1.JlaiiTe XapakTepUCTHUKY TOMOJOTUYECKOTO PsiJa 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 nons yriaepoaa B yriieBogopoje coctabisieT 85,7%. [lmoTHocTh apoB
yrieBoAopojaa 1Mo Bo3ayxy paBHa 1,931. Onpenenure MOJNEKYISIPHYIO H
CTPYKTYpHYIO (hopmyury.

2.¥YrneBogopon coaepxkut 16,28% Bogopona. ILIOTHOCTH 3TOro BeHIECTBA MPHU
HOpMaJIbHBIX ycnmoBusiX 3,839 r/n. Halimure wmonekynsapHyro (opMyny 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 NpenMyIlecTBa NPUPOJIHOrO ra3a rnepea ApyruMu BUIaMu TOTLINBA.
Bapuant Ne2

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

a) obmas popmMyra BelecTBa;

0) ponoBoii cydukc;

B) BUJIbl U30MEPUH;

I') HOMEHKJIaTypa;

1) XapaKTEPHbIC PEAKIINH.

2. Hazpats BemectBa no HomeHknatype 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 ankuHa. Hamucats cTpykTypHYIO (hopMydy.
2.0THOCHUTENBHAS IUIOTHOCTh IMAPOB YIVIEBOAOPOJA IO BOAOpOoAy paBHa 49.
MaccoBas goins yraepoaa B HeM paBHa 85,71%, maccoBas 10 BOJOpOJA paBHA
14,29%. BeiBenqute  MojekyispHyro — ¢opMmyny  yrieBoxopona.  Hamumcatb
CTPYKTYpHYIO (opmyury.

3.0THOCUTENbHAA IUJIOTHOCTh MApOB YIJIEBOAOPOJA MO BOJOPOAY paBHa S3.
MaccoBas nons yriepoga B HeM paBHa 87,27%. BeiBenutre MONEKYISIPHYIO
dopmyny yriaeBogopona. Hamucate cTpyKTypHYIO GOpMyIy.

4. Ykaxurte 00J1acTi MPUMEHEHUSI METaHa.

Tema. Kucsopoacoaepskammue opranHndeckne coeJMHEHNSI.

Bapuant Nel

1. Onumure XuMuyeckue cBoiicTBa (eHona. Jlokaxxkure, 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 BOJOPOJia B MOJIEKYJIE ajlkaHa C TaKuM
’KE YUCIIOM aTOMOB yriepojaa. YeM oObsICcHsSETCs 3TO paznuune?

3.CocTtaBbTe CTPYKTYpHBIE (POPMYIIBI IO HA3BAHUSIM CITUPTOB:

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

1) 1-IIMKIOreKCUIATaHOI.

4. HazBars BemiecTBa no HomeHknatype MIOITAK:

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 MeTaia. OnpenenuTe MOJIEKYISIPHYIO GOpMYITy ajabIeTHIa.
CocTtaBuTh CTPYKTypHBIE (OPMYJIBl HM30MEPHBIX aIbJIETHUAOB M Ha3BaTh HX IIO
MEXIYHAPOJIHOW HOMEHKIATypE.

Bapuant Ne2

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

3.CocTaBbTe CTPYKTYpHBIE (DOPMYIIbL:

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

0) 2 — metunrenTanol — 3; 1) 2-xyopnpomnadon — 1

4.Hassatsp BemecTBa no HomeHnknatype MIOITAK:
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5.Pemnre 3amauy.

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

Keiicbl
Keiic Nel. «Xnop B xu3HM 4enoBeka» B SnoHuu oObeIUHEHHBIMH CHJIAMHU
HanmonanbHOro MHCTHTYTA 3710poBhs U [IpedekrypHoro yHuBepcutera CUA3yOoKH
OBLJIO TMPOBEJIECHO HCCIICIOBAaHKWE. YYEHbIE BBIACHWIM, YTO €CTECTBCHHBIC
OpraHMYeCKHE BEIECTBA BCTYMAlOT B PEAKLIMIO C XJIOPUPOBAHHON BOAON M3-TIO]
KpaHa, 00pa3ys omacHbIC COCIMHEHHS, KOTOPBhIE MOTYT CIY)KUTh IMPUYUHOU paka.
Takue coennHeHus: HaspiBatoTCS MX, TO ecth «MyTareH ukc» wim «HeusBecTHbIN
MYTareH».
3agaHus:
1. IIpemtoxuTe crmocoObl yMEHBIISHUS SIOBUTOTO BIUSHHS XJIOpA B MIUTHEBOM BOJIE
Ha OpPraHu3M Y€JIOBEKA.
2. Ucxons u3 cBOEH KU3HEHHOUN MPAKTUKU, TPUOIU3UTEIHHO PACCUUTANTE, CKOIBKO
XJIOPUPOBAHHOM BOJIBI BBl MCIIOJIB3YETE B TEUCHUE THS U JIJIA KAKUX Meei?
3. Kakue opraHbl yesnoBeka 00Jibllie BCETO CTpaAaroT OT BO3/IEUCTBUSA Xjiopa?
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
CITHCOK XJIOPCOJIEPKAINX COSAUHECHUHN, YKAKUTE MEPhl 0€30MaCHOCTH MIPH padoTe ¢
HHUMH.
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Keiic Ne2. «Bogoponomobunu — mar B Oyaymiee» Asromoounu Honda FCX Clarity
Ha BOJIOPOAHBIX TOIUIMBHBIX 3JIEMEHTaX €31T no npoporam EBpomel ¢ 2009 roga. B
2011 rogy Honda mpucoeamHunachk K €BpOINEUCKOMY MAPTHEPCTBY AKOJOTUYHOU
sHeprun (Clean Energy Partnership), mociie dyero BhiBelda Ha TNEpBbIM IJIaH
MIPOU3BOJICTBO DKOJIOTMYECKH YHUCTHIX aBTOMOOWiei. A Ha Ilatom MockoBckom
MexaynapoagHoM asTocasioHe BA3 mpencrtaBun CBOXO HOBUHKY «JIamaAHTIm» ¢
OaJIJIOHaMH BOJIOpOAA M KUCIOPOIa.

3amaHus:

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

2. Kak BBIXJIOITHBIE Ta3bl aBTOMOOMIIEH, paboTaIOIMIMX HA YTIEBOAOPOIHOM TOILIUBE,
BJIUSIIOT Ha 3/10POBBE YEIOBEKA?

3. Kakue «+» 1 «—» BbI BUAUTE y BOJIOPOIOMOOHUIICH?

4. Haiinure AOTOTHUTENbHYIO HHPOPMALIMIO 00 UX YCTPOMCTBE.

5.Ecnu B Bameil cembe WM y BallMX 3HAKOMBIX €CThb aBTOMOOWIIM, MOJCUYHUTANTE,
CKOJIbKO TMPUONM3UTENBHO JUTPOB OCEH3MHA, Ta3a M KaKOM MapKH HCIOIb3yeTe
€KEIHEBHO.

6. Kakue BeriecTBa U B KAKOM KOJIMYECTBE MOTYT HaXOJUTHCSI 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, METAJLTYPTUH.

3aganue:

1. HazoBuTe 3TO BELIECTBO.

2. K xakoMy KJ1accy COeIMHEHUI OTHOCUTCS TaHHOE 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. [louemy 3Ty peakinio 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
KUJIBIIHI OKA3JIUCh B OOJIHHUIIE

3ananue:

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

2. Kakyio HenmomnpaBUMYyI0 OHIMOKY COBEPIIMIM paOOTHUKHU ra3oBOM CTaHIUMU MPHU
3aKayke OBITOBOTO raza?

3. Kakoe BemiecTBo MpuaacT 3amax JoMaliHemMy rasy?

4. Moxet 1 00OHsIHUE YeJIOBEeKa YJIOBUTh ra3 0e3 3anaxa?

5. Kakum npubopoM MOKHO J0Ka3aTh MPUCYTCTBUE ra3a B KBapTUpE, €Clu OH 0e3
3amaxa?
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Keiic  No5. «Oumctka HedrenpoayktoBy Hamnune  1€rK00CMOJISIONIUXCS
HEHACBIIIEHHBIX  YIJIEBOJOPOJAOB U  KHCIOPOJ-, a30T- U CEpOCOAEpKaIIUX
COEIMHEHUH B COCTaBe HE(PTENPOAYKTOB CHHMKAET KAYECTBO MOJYYEHHBIX M3 HUX
npoaykToB. Il03TOMy OHM NO/IBEpratoTCs OUUCTKE.

CnocoObl OYMCTKH: 00paboOTKa KUCIOTOM M OCHOBAaHHUEM, 3aTE€M THAPOOUYHCTKA,
azcopOuust 1 abcopOuusl.

Ouncrtka kucioTamMu. JIIsi OUYMCTKM OT HEHACBIUIEHHBIX YIJIEBOAOPOIOB H
a30TUCTBIX OCHOBAaHUM HePTENpPOAYKTHl 00padaTHIBAIOT HEOOJBIIUM KOJIUYECTBOM
CEpPHOM KHUCIOTHL. 3aTeM Il OYMCTKH OT HAPTEHOBBIX KHCIOT U OCTAaTKOB CEPHOMU
KHACTIOTHI UX 00pabaThiBalOT LIENI0YBIO, a MOCJE 3TOr0 MPOMBIBAOT Bo0M. OcTaToK
nocyie o0pabOTKH KHUCJIOTOM Ha3bIBAaETCS KUCIBIM TYAPOHOM, a OCTAaTOK IOCTe
00paboTKH 1e04bto — HaTOM, (HaTpueBas coib HaQTEHOBBIX KUCIIOT).

CyliHOCTh  OYMCTKH He(PTEnmpoayKTOB MeToJaMu ajcopOuuu u abcopOiuu
3aKJIIOYAETCs] B CEJIEKTUBHOM aacopOLMM aacopOeHTaMu BpPEIHBIX HpUMECEH,
UMEIOLIUXCS B COCTaBe HEPTEMPOAYKTOB.

C uenblo MOBBIIEHUS YCTOWYMBOCTU M KadecTBa B HEPTEHPOAYKTHI TOOABISAIOT
HEOOJNBIIOE  KOJIMYECTBO  aHTHUOKUcIuTeNned  (murubutopoB). B kaudectse
MHTHOUTOPOB MCTIONB3YIOTCS (PEHOJIbI, ApOMATUYECKUE aMUHbBI, aMUHO(PEHOJIBI U T.
1.

3agaHue Keucy:

1. I3yunTh criocoObl 0uncTKU HePTH (agcopOrust 1 abcopOIws)

2.Yem onuH crioco0 OTanYaeTcst OT Apyroro?

3.Kakue criocoObl 0OYMCTKH HEPTH MOKETE TIPEITIOKUTD 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 3arps3Hsercs mpu TpaHCopTUpoBke HepTH Tankepamu. Kaxxapiid 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 aBrycta (kak coobmiaer «KaszaxcTaHckas mpaBaay)
nepeBo3w1 HedDTh 180 ToHH mo Kacmuio. B ycnoBusix mimoxoi BUAMMOCTUA TaHKEP
MOJIYYHJT IPOOOMHY M Hadal TOHYTh. UeIoBeUecKHuX >KepTB cyMenu mu3bexarp. Ha
MOBEPXHOCTH MOPS, T/Ie 3aTOHYJ TaHKEp 00pa3oBasioch HE(TSIHOE 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 1jisi cOopa HeTH C MOBEPXHOCTH MOPSI MOXKETE MPEIJIOKHUTh
BbI?

Keiic Ne 7. TloBblllleHHE KOHUEHTpPALIUU HEKOTOPBIX Tra3oB B aTMoOc(hepe MOKEeT
MPUBOAUTH K TJIO0AIbHOMY MOTEIUICHUIO - TaK Ha3bIBAEMOMY «IIaPHUKOBOMY
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s dexry». [loxkanyit, Hanbonee BaXKHBIMH «ITAPHUKOBBIMH razaMm» siBistoTcs C02
u CH4.

MetaH BO3HUKAET MPU aHAIPOOHOM (T. €. MPOUCXOISIIEM B OECKUCIOPOAHOM cpeie)
pacnaze OpraHMYeCKHX BEILECTB; IMy3bIPbKH METaHa 00pa3yloTcs B OOJOTHCTBIX
MECTHOCTSIX, 3@ YTO OH IOJIyYMJI Ha3BaHUE «OOJOTHBIN ras». 3aTOIICHHBIE MO
(HampuMep, pHUCOBBIE TIOJII BO BpEMs CEBa) SIBISIIOTCS HCTOYHUKOM OOJBLIOTO
KOJIMYECTBa METaHa.

JlpyruM HCTOYHWUKOM METaHa SIBIISIOTCS JKBayHBIC JKUBOTHBIE, TAKHWE, KaK KOPOBHI,
OBIIbl M KO3bI, MUIIEBAPUTENIbHAS CUCTEMA KOTOPBIX YCTPOEHA 0COOBIM 00pa3oM sl
nepeBapuBaHUs TPABSIHOU MUIIM: KOHEYHBIE MPOTYKTHl MEeTaboIM3Ma

coliepKaT METaH, KOTOPBIA BbIAENSETCS B arMocdepy. DTO MPUPOIHBIA Mpoliecc,
XOTs KOJUYECTBO JIOMAIIHUX >KMBOTHBIX 3aMETHO BBIPOCIO 3a MOCJIEIHUE JBa
cronetusi. boiee TOro, cocraB KOPMOB CYHIECTBEHHO BIJIMSIET Ha KOJIUYECTBO
oOpasyrolierocs MeTaHa.

1.ChopmynupyiiTe TUIIOTE3Y BbICICHNUS METaHA JIIOJIbMHU.

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. UccnenoBanue paspylliaromiero JCUCTBUS MPUPOJAHONW 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 )KeCTKOCTH BOJIbI B CEJIbCKOXO3SIICTBEHHOU JIESITEIIbHOCTH.
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 CTPOUTEIbHBIE MAaTEPUATIBI.
12. Onenka cocTosiHHS BO3yXa paboyveil 30HbI CIICIUATUCTA (TEXHOJIOTa, CTPOUTES
U T.II., C y4eTOM OOJacTé MpPOQECCHOHATBHON NEATeTbHOCTH) B COOTBETCTBUU C
HOPMaTUBHBIMH IOKYMEHTaMHU.
13. Onpenenenue KpacuTelel B HATYPAIBHBIX W MPOU3BOACTBEHHBIX COKaX.
14. Ananu3 GU3MKO-XUMUYECKUX CBOMCTB MOJIOKA PA3JIMYHOIO aCCOPTUMEHTA.
15. UccnenoBanue CBOMCTB aclnuMpuHa M HW3YYEHUE €r0 BIMSHUS Ha OpraHu3M
YeJioBeKa.
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16. M3y4yenne CBOWCTB KpacuTeledl W OOHapyXeHHE MOJACIACTUTEICH B COCTaBe
HOT'ypTOB.

17. Obnapyxenue 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 coaepxkanus ButamMmuHoB A, B1, B6, B12, P, C B opexax.
24. Onpenenenue o0IIeH KECTKOCTU BOJIBI.

25. OmnpeneneHue KUCIOTHOCTH XJI€000yTOUHBIX U3ISTUH.

26. Onpenenenre Haauaus BuTamMuHa C B pa3IMYHBIX BUJAX KAIyCTHI.

27. OnpeneneHye HAIMYUS BUTAMHHA A B pa3JIMYHBIX BHJIaX OBOIIEH.

28. OmnpeneneHue KUCIOTHOCTH XJI€000YTOUHBIX U3ISTUH.

29. OnpeneneHne KUCIOTHOCTH MOJIOKA.

30. Coneprxanrie HUTPATOB B KapTodene.

31. Onpenenenue o0IIEH KECTKOCTU BOJIBI.

32. ConeprkaHue HUTPATOB B OBOIIAX M MX BJIUSHHUE HA OPTraHU3M YEIOBEKa.

TeMbl 10KIa10B
1. CoBpeMeHHbIE METOIbI 00€33apakUBaHUs BOII.
2. Annotponusi METaIOB.
3. Mcnonp30BaHrE paguOaKTUBHBIX H30TOMOB B TEXHUYECKUX LIEIISX.
4. PEHTreHOBCKOE U3JIyUYE€HHE U €T0 UCIIOIb30BAHUE B TEXHUKE U MEIULIUHE.
5. OxpaHa OKpy>Karollen cpelibl 0T XUMHUYECKOTO 3arpsA3HEHHUS.
6. CepHast KHCJIOTa — «XJIe0 XUMUYECKON MPOMBIIIUICHHOCTH.
7. llpakTHdeckoe MpUMEHEHHUE JIIEKTposn3a: paQUHUPOBAHKE, TAIbBAHOIIJIACTUKA,
rajbBaHOCTET U
8. McTopust IBEICKON CITMYKH.
9. Posib METaJIJIOB B UCTOPUHU YEJIOBEYECKOM IIUBUIIU3AIMH.
10.Uctopust pa3BuUTUSA YEPHOI METAJUTYpPrHUH.
11.Uctopust pa3BUTHS LIBETHON METaJUTyprHUu.
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 MEXKTyHAPOIHOTO COTpYJIHUYECTBA o
HCIIOJIb30BaHUIO YIJI€BOJAOPOAHOTO CHIPbSI.
17.XumMus yriieBOgOPOIHOTO CHIPBSI.
18.Yr1eBo10poIHOE TOIIJIUBO, €r0 BUbI 1 HA3HAYCHUE.
19.CunTeTHUECKNE KayuyyKH: UICTOPHUS, MHOTOOOpa3ue U MEePCIEeKTUBEI.
20.Pe3MHOTEXHUYECKOE TMPOU3BOJICTBO U €ro poJib B HAYYHO-TEXHUYECKOM
nporpecce.
21.1TpumeHeHne apOMaTUYECKUX YTIIEBOAOPOIOB.
22. ApomaTruuecKne yriaeBOIOPOAbl KaK ChIPhE ISl MPOU3BOICTBA ITECTULIHAIOB.
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23.Hed1h 1 ee TpaHCIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJHOTO MEXIYHAPOIHOTO
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 HEJTOCTATKH.

28 lepuuur Oenka B MHILEBBIX MPOAYKTaX M €ro MpPEOoJoJICHHE B paMKax
rJ100aJIbHOM IPOJOBOJILCTBEHHON MTPOTrPAMMBI.

29.XumMust 1 OUOJIOTUSI HYKJIIEMHOBBIX KUCIOT.

Temsl pedeparoB
1. buorexHonOrMs ¥ TeHHAs HHXKeHepus — TexHonorun XXI Beka.
2. HaHorexHonorus Kak MPUOPUTETHOE HANpaBICHUE PAa3BUTHS HAyKU W
npousBojicTBa B Poccuiickon denepanuu.
CoBpemMeHHbIe METOIbI 00€33apa’KUBaHUSI BOJIBI.
ANOTpOIKS METAJUIOB.
Kuznb u nearenpHocts JI.M.Menpaeneena.
«IlepuoanueckoMy 3aKOHY OyyIlllee HE TPO3UT Pa3pPyIICHUEM. .. »
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 cpenbl 0T XUMUYECKOTo 3arpsisHeHus. KoiandecTBeHHbIE
XapaKTePUCTUKH 3arPA3HEHUST OKPYIKAIOIIEH CPEIbl.
14. TlpumeHeHune TBEpOTO U Ta3000pa3Horo okcuaa yriepoaa (IV).
15. 3ammTa 030HOBOTO PKpaHa OT XUMUYECKOTO 3arpsI3HECHHUSI.
16. I'pybonucnepcHble  CHUCTEMBI, HX KiIacCUpUKAIMA W HCIOJIb30BaHUE B
npoeccCHoHaNbHOM 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 kak peareHt u cpeja Ijisi XUMHYECKOTo MpoIiecca.
22. )Ku3nb u nesrenpHOCcTh C.AppeHuyca.
23. Bkilan OTEYeCTBEHHBIX YUYEHBIX B Pa3BUTHE TEOPHUH DIICKTPOITUTHYCCKON
JUCCOLIMALINH.
24. YcTpaHeHHe KEeCTKOCTH BOABI HA TPOMBITIUICHHBIX TPEATPHSITHSIX.
25. CepHas KHCIIOTa — «XJIe0 XUMHUYECKOU MPOMBIIIIICHHOCTH.
26. Micnionb30BaHNE MUHEPATBHBIX KUCJIOT HA TIPEANPUATUAX PA3THIHOTO TTPODHIIA.
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 MOECIIMPOBAHNE XUMHUUYECKHUX MTPOLIECCOB.

33. DNEeKTpOoJIN3 PaCTBOPOB AIEKTPOJIUTOB.

34. DnexTposin3 pacIiaBoOB JIEKTPOIUTOB.

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

36. Vcropus noaydeHus: ¥ MPOU3BOJICTBA ATFOMUHMUSL.

37. DNEeKTpOIUTUYECKOE TTOJIydeHHe U paUHUPOBAHUE METH.

38. Kuznp u nesarensHOoCTh . J]9BN1.

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

40. Ucropust oTe4eCTBEHHOW LIBETHOW MeTaylypruu. Pojib METaiioB U CIJIaBOB B
HAy4YHO-TEXHUUYECKOM Iporpecce.

41. Koppo3usi METaioB M COCOOBI 3aIIUTHI OT KOPPO3UH.

42. inepTHBIC WK OJATrOPOIHBIC Ta3bl.

43. Poxparoniye cojau — rajJoreHsl.

44. Uctopust MIBEICKOM CTIMYKH.

45. Ucropust BOBHUKHOBEHHMSI M pa3BUTHUSI OPTaHUUYECKON XUMMH.

46. Xuznp u gestenbHocTh A.M.byTneposa.

47. BuTtanusMm U ero Kpax.

48. Ponb  OTEYeCTBEHHBIX YYEHBIX B CTAHOBJICHHMM W Pa3BUTUU MHPOBOI
OpraHNYeCcKOM XUMUU.

49. CoBpeMeHHbIE IPE/ICTABIICHUS O TEOPUU XUMHUYECKOTO CTPOCHHUSI.

50. DKoOrUYecKre acTeKThl UCIIOIB30BAHUS YTIIEBOJOPOIHOTO CHIPbS.

51. DxoHOMHUYECKHE aCIIEKThI MEXKIYHApPOIHOT O COTPYIHUYECTBA o
MCITIOJIb30BAHUIO YTIIEBOJAOPOIHOTO CHIPbS.

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 TOILIMBO, €r0 BUJIBI U HA3HAUYCHUE.

55. CuHTeTHYECKHE KayuyKHU: UCTOPHS, MHOTOOOpa3ne 1 MEPCTICKTUBBI.

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

57. CBapo4HOE MPOU3BOACTBO U POJIb XUMUH YTIEBOAOPOIAOB B HEM.

2.3. TunoBbie BONPOCHI K IK3aMeHY
1. XuMus B COBpEMEHHOM CUCTEME HAYK.
2. OCHOBHBIE TTOHSTHS ¥ 3aKOHBI XUMUHU.
3. CoBpeMEHHbIE MPECTABICHUS 00 3JIEKTPOHHOM CTPOCHUH aTOMOB 3JIEMEHTOB.
KBanToBeie uncna. [Ipunnun [aynu.
4. 3aKOHOMEpPHOCTU PACHPEACIICHHUSI DJIEKTPOHOB IO YPOBHAM M MOJIYpPOBHSIM,
ANEKTPOHHBIE (OPMYJIBI U CXeMbI 35ieMeHTOB. [IpaBuno XyHna.
5. JluHamMuKa W3MEHEHHUsSI aTOMHBIX PaJUyCOB C POCTOM IMOPSAKOBOIO HOMEpa
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aneMeHTa B nepuoauueckou cucreme [I.M.Menneneesa.

6. 3aKOHOMEPHOCTH MPOSBJICHHUS ATOMaMH BAJICHTHOCTH M CTENIEHU OKHUCIICHUS B
3aBUCUMOCTH OT TOJIOKEHHUS SJIEMEHTOB B IEPUOJUUYECKON CUCTEME.

7. 3aKOHOMEPHOCTM  M3MEHEHHSI  JJIEKTPOOTPULATEIBHOCTH  3JIEMEHTOB
MEPUOIUYECKON CUCTEMBI U MPOSABICHUSI UMU METANIMYHOCTH M HEMETAJUIMYHOCTH.
8. YcnoBus oOpa3oBaHUs KOBAJICHTHOM CBsI3U. XapakTEPUCTUKA €€ CBOWCTB —
HACBIIIEHHOCTH, KPATHOCTH, MOJSIPHOCTH, HAMPABIECHHOCTH.

9. KoopauHairioHHas CBSI3b Kak 0COOBINM BUJ KOBAJICHTHOM CBSI3H.

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

11.CymHocTh BOAOPOIHOM CBSA3U. MEXKMONIEKYIAPHBIE B3aUMOICUCTBHUS.
12.IloHsiTHE O CKOPOCTHM XMMHUUYECKOM pEaKUUM M €IAUHUIAX €€ HU3MEpPEHUs.
Knaccuduxanus peakiuii o MexaHu3mMaM UX MTPOTEKAHMUS.

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

14.YcnoBuss BAUSHUSL [JIaBJI€HUS HA CKOPOCTh TEUYEHMS XUMHYECKUX PEaKIUu.
Bripaxkenue 3akoHa JEUCTBYIONIMX MACC JIJIS peakiliu, B KOTOPOW Y4aCTBYIOT Ia3bl.
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 HA HETO KOHLIEHTPAIINIl 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 Illatenbe. BO3MOXKHOCTM W YCIOBUS CMEIICHUS XUMHUYECKOTO
paBHOBECHS PEaKIUii, yUaCTHUKAMHU KOTOPBIX SIBIISFOTCS Ta3000pa3HbIE BEIIECTBA.
20.ITonsiTrie 0 pacTBOpax, paCTBOPUTENISIX U PACTBOPEHHOM BEIIIECTBE.

21. Knaccudukanusi pacTBOpOB.

22.BecoBbie criocoObl BRIPaKEHUSI KOHIIEHTPAIMU PACTBOPOB: CYIHOCTH, €IMHUIIBI
n3Mepenus. [IpuHiun pacuéra maccel HaBECKM BELIECTBA IPU IPUTOTOBICHUU W3
HEro pacTBOpa MPOLEHTHOM KOHLECHTPALMH.

23.MonsipHOCT, W MOJBHAS JIOJISI KaK CIOCOOBI BBIPAKEHUS KOHIEHTPAIUH
pacTBOPOB: CYLIHOCTb, €AWHHULIBI U3MepeHusd. [IpuHunn pacy€éra maccel HABECKHU
BEILIECTBA IIPU IPUTOTOBJIECHUH U3 HETO PACTBOPA MOJISPHON KOHLUECHTPALUH.

24 TloHaTHE O HERJIEKTPOJIUTAX U ANEKTPOIUTAX.

25.MexaHu3M 3JIEKTPONPOBOJHOCTH PaCTBOPOB. OCHOBHBIE MOJIOKEHHSI TEOPUU
ANEKTPOIUTHYECKON nuccounanuu. CTeneHb 3JIEeKTPOIUTUYECKOW AUCCOLUAIINH.
Kiaccudukanus 31€KTpoIUTOB MO UX CHIIE.

26.KoHcTanta aucconuanuu ciaaboro snekrpoiuta. MloHHOE mpou3Be/eHUE BOJBI.
Bopopoansiii mokaszarens.

27.YcnoBus IpoTEKaHUs PEAKIIMi HOHHOTO 0OMEHa 10 KOHIIA.

28.1lonsiTie 0 ruaposm3e cosiel. BinsHME Ha XapakTep THAPOINW3a COJM CHJIIbI
00pa3yromux €€ KUCIOT 1 OCHOBAHUM.

29.CymHoCTh OKHCJIEHUSA-BOCCTAHOBJICHHS. 3aBHUCUMOCTD XapakTepa
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PEAOKCIPOLECCOB  OT  peakuuu cpeabl (Ha  NOpuUMepe  BOCCTAHOBJIEHUS
NEpMaHTaHATHOHA).

30.BaxkHeinme OKUCIUTENN U BOCCTAHOBUTENH. Y CJIOBUS IPOSBICHUS HEKOTOPBIMU
BELIECTBAMU CBOWCTB M OKHUCJIMTENEH, U BOCCTAHOBUTENIEH (HUTPUTHI, CYJIb(PUTHI;
MEPEKUCh BOAOPOAA).

31.Xumuyeckast CBA3b B OPraHUYECKUX COEANHECHHUSIX.

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

33.IlousiTe 00 U30Mepuu.

34. Ankanbl. CocTaB M  XMMHUYECKOE CTpoeHHEe. [OMOJornueckui  ps.
Homenknatypa. CBoiicTBa.

35.Ankensl. CocTaB W  XMMHUYECKOE CTpoeHue. [oMojoruueckui  psf.
Homenkmarypa. CsolictBa. IlpaBuno MapkoBHMKOBAa. MexaHU3M peakuu
ANeKTpoUIbHOTO IpucoeauHenus. [lonydenue u npuMeHeHUe aJIKeHOB.
36./luenoBbie yraneBoaopoasl. CtpoeHne. XuMudeckue cBoicTBa. [lonmydenue u
npuMmeHenune. HatypaiibHbli KaydykK, H30TPEH, CTPOCHHUE U IPUMEHEHUE.
37.ANKUHBI, COCTaB, CTPOCHUE, HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, MOJyYCHHE
U TIPUMEHCHHE.

38.ApeHbl, TOMOJOTUYECKUU psg  OeH3oja, (DU3UKO-XUMHYECKUE CBOWMCTBA,
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 (EHOJBI, CTpOEHHE U Hu30Mepus. MexaHu3M HyKIeO(PUILHOTO
3amenieHus. SIqoBUTOCTh cIUPTOB. VX BiMsiHUE Ha opraHu3M yesnoBeka. [lomyyenue
Y IPUMEHEHHE CIIUPTOB.

41.Anpnerunpl U KeToHbl. ['omonoruueckue psnabl. M3oMepuss 1 HOMEHKIATYypa.
XUMHUYECKOE U AIIEKTPOHHOE CTPOCHHE, PEAKIIUU HYKJICO(DUIBHOTO MPUCOSTUHEHUS
BOJOpOJa TAJIOT€HOBOAOPOA0B. PeaKiuu moaMKOHEHCAIINH.

42 KapOoHOBBIE KHCIIOTBI. DIEKTPOHHOE CTPOEHUE KapOOKCUIBbHOM rpymmbl. O01as
dbopMyna U TpeAeNbHBIN PsiA TMPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT.
Buner crpykrypHoit nzomepuu. [lonyuenue, ¢pusnueckrue 1 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.
Briciiime  kapOOHOBBIE KHCJIOTHI, BXOJAIIME B COCTaB MPUPOJHBIX IKUPOB
(manbMUTHUHOBAS, OJIEMHOBas, cTeapuHOBas). VX mpuMeHeHHe W pojib B MPUPOJE.
dusnyeckre W XMMHYECKUE CBOMCTBA >KMPOB; TMIPOJIN3 JKUPOB, MX OKHUCIICHHE,
TUAPUPOBAHUE KUAKUX HKUPOB.

44.Yrnesoael. CTpoeHHE MOHOCAXapua0B (IJTHOKO3bI U (PYKTO3bI), AUCAXAPUJIOB
(caxaposbl), monucaxapuaoB (Kpaxmana U IEJJII0JI03bl); CBOMCTBA TJIIOKO3HI,
caxapo3bl, Kpaxmaja., LeJIUTI0JI03bl U UX IPUMEHEHHE.

45.A30Tconiepkalue OpraHu4eckrue BenlecTBa. Ha3BaHWe aMHUHOB; CBOMCTBA
anupaTUYeCKUX U apOMaTUYECKUX aMUHOB (aHWJIMHA) U UX NPUMEHEHUE; CTPOCHUE
anb(ha — aMUHOKHUCIIOT, CTPYKTYpPY O€eJika, CBOMCTBA U 3HAUEHUE OEIKOB.
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3. Kpurepum OLeHKH pe3yabTaTOB 00y4eHH s

Kputepuu onieHKH KOMIBIOTEPHOT0 TECTUPOBAHUS:

[Ipn npoBeneHUM TEKYLIETO KOHTPOJS YCIEBAEMOCTH B BHJIE TECTUPOBAHMS
KOJIMYECTBO BONPOCOB s cryAeHTa - 30. Bompocsl Il 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 PaldoOT:

[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 YCIIOBUMA:
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 NTPUMEHEHBI TEOPETUYECKUE 3HAHUS.

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

Kpurepuu oneHKH MPOMeKYTOUYHOU aTTECTALUM:

[Ipu mnpoBeneHHM MPOMEKYTOUHOM aTTECTAllMM BOMPOCHl K HK3aMEHY
pacnpezensercss o ypoBHIO CI0XHOCTH. 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,
MOCJIEI0BATENILHO U TOYHO MOCTPOCHA PEUb; OTCYTCTBYIOT 3aTPYJHEHHS 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 JOMOJHUTENbHBIX WM YTOUHSIIOLIMX BOIIPOCOB JIaH OTBET;

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

2 «HEyAOBIIETBOPUTEIILHO» - HE YCBOCHA 3HAUMTENbHAS YaCTh IPOIPAMMHOTO
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. Xumusa: 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. — (Ilpodeccuonanpuoe obpazoanue). — ISBN 978-5-534-11719-6. — Texer :
anekTpoHHBI  //  OOpasoBarenbHass — 1atdopma  FOpaiir  [cait]. —
URL.: https://urait.ru/bcode/513807

2. Hukonbckmii, A.b. Xumus : yd4eOHMK W  MPAKTUKyM [JII  CPEIHEro
npodeccronanbHoro obpazoranus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3.,
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. ®aneeBa. — 2-¢ m3a., mepepad. 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-¢ u3x., uctp. u gomn. — Mocksa : M3gatenscTtBo 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, . B. Xumusa. bazoserit ypoBens: 10-11 kmaccel : yu4eOHUK 115
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 3aJaHWil C TpUMEpaMu PEIICHUH :
yueOHOe  TocoOue  JIs  cpeaHero  npodecCHoHaIbHOro  oOpaszoBaHus /
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https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://urait.ru/bcode/530422
https://urait.ru/bcode/530422

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 // O6pazoBarenbHas miatgopma KOpait [calfT]. —
URL.: https://urait.ru/bcode/514556

4, I'muaka, H.JI. O6mas xumuss B 2 T. Tom 1: ydeOHMK [JI1 CpEIHETO
npodeccronanbHoro oopazosanus / H. JI. I'munka ; 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 : oanextponHbii // OOpazoBarenbHas minatdopma IOpalt [cait]. —
URL.: https://urait.ru/bcode/512151

5. I'muuka, H.JI. O6mas xumuss B 2 1. Tom 2: yueOHUK JJii CpEIHETO
npodeccuonanbHoro odpazosanus / H. JI. ['munka ; mox pemakumeit B. A. Ilonkoga,
A. B. babkoBa. — 20-¢ u3a., mepepab. u gom. — Mocksa : M3matenasctBo 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 : HWszmarensctBo  HOpaiit, 2023.— 202c.— (IIpodeccuonanbpHoe
obpazoBanue). — ISBN 978-5-9916-8746-1. — TekcT : DJIEKTPOHHBIA //
Oo6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541
7. MapteiaoBa, T. B. Xumus. Yrnyonenasrii ypoBeHb. 10-11 kmacchl : yueOHHK IS
cpeaqHero  obmero  oOpasoBanus/  T. B. MaprteinoBa, . B. Apramonosa,
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 : snekTpoHHBIN // OOpa3oBaTenbHas
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. Opraanueckas XuMus : Y4eOHUK IS
cpeaHero npodeccruoHanbHoro oopaszoBanus / E. M. TynukuH. — 2-¢ U3, UCIp. H
norn. — Mocksa : M3parensctBo FOpaiit, 2023.— 197 c. — (IIpodeccronanbHOe
obpazoBanue). — ISBN 978-5-534-02749-5. — Tekct : SIEeKTPOHHBIA //
Oobpa3zoBatenbHas wiardopma FOpaiit [carit]. — URL: https://urait.ru/bcode/513731
11. Xumus. 3amadHuK : ydeOHOE TMocoOue il cpeaHero MpodecCroHaTIbHOTO
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obpazoBanus / 0. A. JlebeneB [u ap.]; mox obOmer penakmuent I'. H. daneesa. —
MockBa : WszpmarensctBo  FOpaiit, 2023.— 236c¢c.— (IIpodeccuonamnbHoe
oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : dIEKTpOHHBIA //
Oopa3zoBatenbHas miardopma FOpaiit [carit]. — URL: https://urait.ru/bcode/513091
Humepnem-ucmounuku:

1. hvsh.ru — Xypuan «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 00BN Hayku» ((u3nka, XMMUs, MaTEMaTHUKa, aCTPOHOMUS, HAYKU O
KU3HU, HAyku o 3emuie). HOBOCTM Hayku, KHUTH, HAy4YHO-TIOMYJISPHBIE CTAThU,
JIEKINH, SHITUKIIOTICTUH.

4. http://gotourl.ru/4783  (http://potential.org.ru/)  CaiiT  Hay4YHO-TTOMYJISIPHOIO
xypHana «Ilorenunam». Xypnan nzgaércsa ¢ 2005 r., ¢ 2011 r. — pazgen «Xumusn».
5. http://gotourl.ru/4785 (http://www.hij.ru/) CaiT Hay4HO-IOMYJISPHOIO >XKypHaja
«Xumus 1 xu3Hby. KypnHan nznaércs ¢ 1965 r.

6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbiTas
ANIEKTpOHHAs OMOIMOTEeKa XuMudeckoro moprana «Chemnety, conepKuT yueOHbIe U
uH(OPMaIIMOHHBIC MAaTepHUAJIbI JJIsI MIKOJBHUKOB W yuHTelie. B Hell MOXKHO HaWTH
y4eOHUKH TI0 OOIIel ¥ HEOPraHWYeCKOW XHMHUHU, OpPraHWYeCKOW XUMUH,
MYJIbTUMEUaMaTepUalIbl, a TaKXKe 3a7a4l XUMUUYECKUX OJUMITHAJ] C PEIICHUSIMHU,
3a/layu BCTYMHUTENbHBIX 9K3aMEHOB ISl aOUTYPUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HWudopmarmonusie
Marepuaiabl 00 onuMmuaaax: MOCKOBCKOM  TOpojackol, Bcepoccuiickoi,
Menneneesckoii, Mexnynapoanou. IlpuBeneHsl 3amaun  TEOPETHUUYECKUX U
AKCIIEPUMEHTAIBHBIX TYpPOB, TOAPOOHBIE pelIeHUs, CHUCKU U (doTorpapuu
1mooe uTeNe.

8. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cucrema nUCTaHLIMOHHOIO
oOy4deHHMsI, HAMIPaBJICHHAs] B TIEPBYIO OYepe/b HAa MOATOTOBKY K OJIMMIIMA/aM BCEX
YPOBHEN — OT WIKOJBHBIX 10 MexayHapogHoil. CalT COAEPKHUT OrPOMHOE
KOJIMYECTBO 3aJlay, CTPYNIIMPOBAHHBIX KaK M0 TeMaM, Tak W 1o oaumnuagam. Ilo
BCEM OCHOBHBIM pa3zfeiaM XUMHM TpPUBEAEH TEOPETHUYECKHM Marepual
1 pa300paHbl penieHus] TUTIOBBIX 3a]1a4.

9. http://gotourl.ru/4790  (http://webelements.com/)  Hanéxuas  crnpaBoYHas
uH(pOpMAIUS 0 XUMUYECKUX IJIEMEHTaX M UX CBOWCTBAX (Ha aHTIIUHCKOM SI3BIKE).
10. http://gotourl.ru/7180  (https:.//www.lektorium.tv) Hekxommepueckuii  cair
OHJIaiH-00pa30BaHUs, COJAEPKUT MHOTO MHTEPECHBIX 0Opa30BaATEIbHBIX 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 HHTEPHET-pecypc (CalT
JIATHBIN ).

12. http://www.organic-chemistry.org/ Tloptanx mo OpraHMYecKOW XUMHUH 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.
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