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1. ITIACIIOPT PABOYEN ITPOT'PAMMbBI VUYEBHON JUCIATIJINHBI
BY 1.09. Xumus

1.1. O6nacts mpuMeHeHHs paboyeil mporpaMmbl

PabGouass mporpamma yueOno# muctmminabl BYJ[.09. Xumus sBusercs
YacThIO MPOTPaMMBbI MOJAFOTOBKU CHELNUAIMCTOB cpeaHero 3BeHa (manee - [IIICC3)
no cnernuansHoctu 09.02.07 NubopmannoHHbIe CHUCTEMBI U MPOTPAMMHUPOBAHHE,
BXOJAIIYI0 B YKpYyNMHEHHYIO Tpynmy crneruaibHoctedr 09.00.00 Mudopmatuka u
BBIYHMCIIUTENbHAS TEXHUKA.

1.2. Mecto nucuurmmunbsl B ctpykrype IIICC3: yuebnas mucummimaa bYJI.09.
Xumusi BxoauT B OOmieoOpa3oBaTenbHbI MUK B pa3fen 0a3oBbie ydeOHbIE
JVCLHUTLINHBI.

1.3. llenn u TUTaHUpYEMBIEC PE3YIbTAThI OCBOCHUS JUCITUTLIHHBI
1.3.1. Lenu u 3a7a4u JUCIUTIIAHEI

enb: QopmupoBanue y CTYACHTOB TPEACTABICHUS O XUMHYECKOU
COCTaBJISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MHUpa KakK OCHOBBI TMPUHSITHUS
pelieHuid B JKU3HEHHBIX W TIPOU3BOJICTBEHHBIX CHUTyalUsIX, OTBETCTBEHHOIO
MOBEACHUS B IIPUPOJHOM Cpee.

3ajgaun TUCHUIUINHBL:

1) chopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKaHUS XUMUYECKHUX
IIPOLIECCOB U SIBJICHUM B OKPYXKAIOUIEN Cpelie, IEIOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H 1 B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (POPMYJIbl HEOPTAHUUECKUX U OPTaHUYECKUX
BCIIECTB, YpaBHEHUS XHUMHUYECKHX  pEaKIui, OOBACHATH WX  CMBICI,
HUHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) chopMupoBaTh HaBBIKM TPOBEICHHUS MPOCTEUINMX XUMHUUYECKUX
AKCTIIEPUMEHTAJIbHBIX HCCIIEIOBAHUN ¢ COOJIIOJICHUEM TpaBuUi  0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaOOPaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHUS UCTOJIb30BaTh UH(POPMAIIMIO XUMUYECKOTO XapaKTepa 13
Pa3JIMYHBIX UICTOYHHUKOB;

5) chopmupoBaTh yMEHHUS POTHO3UPOBATH  IMOCJIEACTBUSI  CBOEH
NEATETbHOCTH W XUMUYECKUX MPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
MPOIIECCOB;

6) chopMupoBaTh MOHUMAHNE 3HAYUMOCTH JOCTHKEHUN XUMUYECKON HAYKH
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAIILHON M MPOU3BOJICTBEHHOM cdep.

1.3.2. Ilnanupyembie pe3yiabTaThl OCBOCHHUS 00IIe00pa30BaTEIHLHOM AUCIIUILIAHBI
B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Konn N
JIAHUPYEMbI€ Pe3yJIbTaThl OCBOCHMS TUCIIUILIUHbBI
HauMEHOBaHUE
OPMHPYEMBIX
(bopmupy . OO6mrue JucuumninnapHbie
KOMITETEHIIUH
B uactu Tpy10BOr0 BOCIIMTAHMS: - BIIaJICTh CUCTEMOM XUMHUUYECKUX 3HAHHM,
- TOTOBHOCTb K TPYJly, OCO3HaHUE KOTOpasi BKJIIOYAET:




LEHHOCTH MacTePCTBa, TPYHAOII00HE;

- TOTOBHOCTb K aKTUBHOM JE€ATEILHOCTH
TEXHOJOTHYECKON U COIIUAaTILHON
HANPaBJICHHOCTH, CIIOCOOHOCTh
HHUIUUPOBATh, TNIAHKPOBAThH U
CaMOCTOSTEIIFHO BBIITOJIHSITH TAKYHO
NIESITENBLHOCTD;

- HHTEpEC K Pa3NuIHbIM chepam
po¢eCCHOHANBHON eI TeIbHOCTH,
OBnajgeHNe YHUBEPCAIBHBIMU YIECOHBIMU
[103HABATEILHBIMY JIEHCTBUSIMM:

a) 0a30BbIE JOTMYECKHME JTEHCTBH:

- CaMOCTOSITEIBHO (hOPMYyITUPOBATH U
aKTyaJIH3UpPOBAThH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHCE;

- YCTaHABJIMBATH CYIICCTBCHHBIN MPU3HAK
WX OCHOBAHUS JIJIsl CPABHEHUS,
Kinaccu(UKaIuy U 0000IICHHS,

- ONPEAETATH LU AeATEIFHOCTH,
3a/aBaTh MapaMeTphl U KPUTSPUH UX
JIOCTH)KEH NS,

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B PACCMATPHBAEMBIX
SIBIICHUSX;

- BHOCHUTh KOPPEKTHUBBI B JCATCIBHOCTS,
OIICHUBATh COOTBETCTBUE PE3yJIbTATOB
L[EIISIM, OI[CHUBATh PUCKH MTOCIICICTBHIMA
JIEATEILHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIUICHUE TIPU
pelIeHIN )KU3HEHHBIX IPo0IeM

0) 6a30BBIE UCCIEOBATENLCKUE AEHCTBUSA:

- BIIJICTh HaBBIKAaMH y4eOHO-
HCCIIEIOBATENIbCKON U MPOEKTHON
JIeSTeTbHOCTH, HABBIKAMH Pa3pelIcHUs
npobiem;

- BBISIBJIAITH TIPUYUHHO-CIICJCTBEHHBIE
CBSI3M M aKTyaIM3UpOBaTh 3a7a4y,
BBIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOJIUTh apryMEHTHI JJIs J0Ka3aTelIbCTBa
CBOMX YTBEP)KICHHM, 3a/1aBaTh KPUTCPUH
pelIeHHS;

- aHAIM3UPOBAThH MOJTyYCHHBIC B 3a7a4l
Pe3yIbTaThI, KPUTHIECKH TOCTOBEPHOCTH,
MPOTHO3MPOBATH HOBBIX YCIOBUIX;

- YMETh NIEPEHOCUTH 3HAHUS B
MMO3HABATENFHYIO MIPAKTUIECKYIO 00JIACTH
JKM3HEIEATEILHOCTH;

- YMETb HHTEIPUPOBATH 3HAHUS U3
Pa3HBIX MIPEIMETHBIX 00JacTel;

- BBIZIBUTaTh HOBBIC HCH, MPEAJIaraTh
OpHUTHHAJILHBIE TIOAXO0/BI H PCIICHHS;

- CIIOCOOHOCTH MX MCIIOJIL30BaHUS B
MO3HABATEIILHOW M COIMATBHOM MPaKTHUKE

OCHOBOIOJIAraroIKe MOHATUS (XUMHUECKHH
9JIEMEHT, aTOM, JIEKTPOHHast 000JI04Ka aToMa, S-
, p-, d-3JIeKTpOHHBIE OPOUTAITH ATOMOB, HOH,
MOJIEKYJIa, BaIEHTHOCTb,
3NEKTPOOTPULIATENILHOCTh CTEIIEHb OKUCIICHHUS,
XMMUYECcKas CBSI3b, MOJIb MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YTIICPOIHBIN CKEIeT,
(GyHKINOHATBHAS TPYIINA, PaTUKal, H30MEPHs,
HW30MEPBI, TOMOJIOTHIECKUH Psi, TOMOJIOTH,
YTIIEBOIOPOABI, KHCIOPO/- M a30TCOACpIKAIINe
COEIMHEHUS, OMOIOTHIEeCKH aKTUBHEIC BEIIECTBA
(yrIieBoIBI, JKUPEI, OEIKN), MOHOMED, TTOJIIMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJICKYJISIPHBIE —
COEJMHEHUS, KpUCTANINUECKas peIIeTKa, TUIIBI
XMMUYECKHUX peaKkui (OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE, 9K30-1 IHAOTEPMHUUECKHE,
peakL HOHHOTO 0OMEHa), pacTBop,
3NIEKTPOJIUTHI, HEINEKTPOJIUTHI,
ANEKTPOIIUTHICCKAS TUCCOIUAIINS, OKACIIATEIb,
BOCCTAHOBHTEIb, CKOPOCTh XHMHUYIECKOI
peaKIuy, XUMIYECKOE PAaBHOBECHE), TCOPHUHU H
3aKOHBI (TEOPHS] XUMHICCKOTO CTPOCHHS
oprannueckux Bemects A.M. Bytieposa, Teopus
NEKTPOIUTHUECKON JUCCOLUAIIHH,
nepuoaudeckuii 3akon JI.11. Menneneesa, 3akoH
COXpPaHEHMs MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUECKHH SI3bIK XUMHUH, (DAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOMYYCHUN U
6e30I1aCHOM HCIIOJIb30BAHNH BayKHEHUIITHX
HEOPTaHIMYECKUX M OPTaHUMICCKHUX BEIIECTB B
OBITY M IPAKTHYECKOH IEATCIFHOCTH YEIIOBEKA;
- YMETb BBIABILATH XapaKTepHBIC IPU3HAKH U
B3aHMOCBSI3b H3YUCHHBIX ITOHATHH, IPUMEHSITH
COOTBETCTBYIOIIHE MOHATHUS PU OTTHCAHIH
CTPOCHUS ¥ CBOWCTB HEOPTaHMICCKHUX H
OpPraHMYECKHX BEIIECTB M UX MPEBPAILCHHH;
BBISIBJIATh B3aMMOCBSI3b XUMHUYECKUX 3HAHUH ¢
MOHSITHSIMU U TIPEJICTABICHUSIMH JPYTHX
€CTECTBEHHOHAYYHBIX PEIMETOB;

- YMeTb UCTIOJIb30BaTh HANMEHOBAHHUS
XUMHYECKIX COSAUHCHUI MEKIYHAPOTHOTO
COF03a TEOPETHICCKOH U MPUKIIATHOW XUMUH U
TpHUBHAIBHBIC HA3BaHUSI BAYKHEHUIIINX BEIICCTB
(3THIICH, alleTHIICH, TIUIEPHH, (EHOI,
(dopmanbaerus, YKCycHasi KHCIIOTa, TIIHIIH,
YTapHEBIA T'a3, yIIIeKUCIBIH ra3, aMMHUaK, rameHast
H3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA U
JIPYTHX), COCTABIATH (POPMYJIIBI HEOPTAHUIECKUX
1 OPTaHWYECKHUX BEIIECTB, yPAaBHEHHUS
XUMHUYECKHUX PEaKINi, OOBICHATD X CMBICI;
MOJTBEPKIATh XapaKTepHbIE XUMHUIECKNE
CBOMCTBA BEILIECTB COOTBETCTBYIOILUMU
IKCIIEPUMEHTAMU U 3aMUCSIMU YpaBHEHUI
XUMHUUYECKHUX peaKLnid;

- YMETh YCTaHABJIUBATb MPUHAAJICIKHOCTh
U3yYEHHBIX HEOPraHUUYECKUX U OPraHUYEeCKUX
BEIIECTB K ONpeEeIeHHBIM KllaccaM U Fpynnam
COEMHEHUH, XapaKTepU30BaTh UX COCTAB U
Ba)KHEMIIIME CBOMCTBA; ONPEEISATh BUJIbI
XIMHAYECKHX CBA3eH (KOBaJICHTHAs!, NOHHAS,
MeTaTniecKasi, BOJOPOIHAS ), TUIIBI
KPUCTAJUTMUECKUX PEIIETOK BEIIECTB;




KJaccu(UIMPOBaTh XUMHYECKUE PEAKIIH;

- c(OpMHUPOBATH MIPEACTABICHUS: O XUMUYECKOM
COCTaBIIAIOLIEH eCTECTBEeHHOHAYYHOI KapTHHEI
MUpAa, POJIU XUMHU B IO3HAHUHU SBIECHUI
pUPOJIBI, B POPMUPOBAHUH MBIIUICHHS U
KyJIbTYPBI JINYHOCTH, €€ (pyHKINOHAIBHOH
IPaMOTHOCTH, HEOOXOJMMOMN /IS PEIICHHS
MPaKTHYECKUX 33129 ¥ 9KOJIOTHIECKU
000CHOBaHHOT'O OTHOIIEHHUS K CBOEMY 30POBBIO
U IPUPOJIHOU cperne;

- YMETh MPOBOJAUTH PACUCTHI O XUMHIECKUM
dbopMyaM U ypaBHEHHSAM XUMHIECKUX PEaKInit
C MCTOJIb30BaHUEM (PU3NYECKUX BEJIHYHH,
XapaKTepU3YIOLUX BEIIECTBA ¢ KOJTUUECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE
YCIIOBHS) Ta30B, KOJIMYECTBA BEILECTBA;
UCTIONB30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS
JUISL IPUHATHS PELICHUN B KOHKPETHBIX
JKM3HEHHBIX CUTYalUsX, CBA3aHHBIX C
BEIICCTBAMH M X IPUMEHECHUEM

OK 02.
Hcnons3oBate
COBPEMCHHBIE
CpezCcTBa MOUCKa,
aHaIM3a u
MHTEPIpPETALIH
uHdopmanuu u
nH(OpMaLMOHH
b€ TEXHOJIOTUU
JUISL BBITIOJTHEHUSI
3am1a4
npogeccroHab
HOMU
JIeITeIIbHOCTH

B oGsiacTi IEHHOCTH HAY9YHOT'O TO3HAHUSL:
- ¢(hOpMHPOBAHHOCTH MUPOBO33PCHNS,

COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAYKH U OOIIECTBEHHON
OCHOBAaHHOTO Ha JUAJIore
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
Me€CTa B IOJUKYIbTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOI U
YUTATEeIBCKOW KYJIbTYPHI KaK CPEICTBA
B3aHMOHeﬁCTBHﬂ Me)K[[y JJFOABMHU U
MIO3HAHUS MHPA;

- OCO3HaHHUE [ICHHOCTH HAYYHOH
JIESTeTbHOCTH, TOTOBHOCTH OCYIIIECTBIIAT
MPOCKTHYIO M UCCIIEAOBATEIHCKYIO
JIeSTehbHOCTD MHANBUAYAIEHO U B
TpymIie;

OBJ1aJiIcHHE YHUBEPCATbLHBIMU
[IO3HABATEIbHBIMU JICHCTBUSAMHU: B) paboTa
¢ uHpopMaImein:

- BJIAACTh HABbIKAMU HOJ'Iy‘-IeHI/ISI
MHQOPMALIUHI U3 HCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATh
TTOVCK, aHAJTN3, CHCTEMATU3aIINI0 U
HHTEPIPETANNIO HHQOPMAIUH Pa3INIHBIX
BUOB U (POpM TIpeCTaBICHUS;

- CO371aBaTh TEKCTHI B PA3ITUYHBIX
(hopMaTax ¢ y4eTOM Ha3HAYCHUS
MHGOPMALINH U [IEJIEBOH ay JUTOPHH,
BBIOMpAs ONITUMAIIBHYIO (GOPMY
Hpe}ICTaBHeHHH u BI/I3yaJ'[I/I33L[I/II/I;

- OLICHHUBATH IOCTOBEPHOCTH,
JICTUTUMHOCTD I/IH(i)OpMaHI/II/I, ce
COOTBETCTBHEC l'[paBOBBIM nu MOpaHBHO-
JTHYECKUM HOpMaM;

- HCIIOJIH30BAaTh CPE/ICTBA
WHPOPMAIMOHHBIX 1 KOMMYHHKAIIMOHHBIX
KOTHUTHBHBIX, OPTaHH3aIIMOHHBIX
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0e30MacHOCTH, TUTHEHBI,
pecypcocOepekeHus], MPaBOBBIX U
STHYECKUX HOPM, HOPM HH(DOPMAITHOHHON
0e30IaCHOCTH;

- YMETh IUIAaHUPOBATh U BHITIOIHATH XUMHUIECKUH
HKCTIEPUMEHT (IIPEBPAICHUS OPTaHUYECKUX
BEIIIECTB NPH HArpEeBaHNH, NOTyYCHNE ITHIICHA U
N3y4YECHHUE €T0 CBONCTB, KAUECTBCHHBIC PEAKIIUH
Ha aJIbJIeTU/bl, KpaxMai, YKCYCHYIO KUCIIOTY;
JIeHaTypaIus OeIKOB PH HarpPEeBaHUH, LIBETHBIE
peaximu 6eIKOoB; IPOBOIUTH PEAKIIUH HOHHOTO
oOMeHa, OIIpeeNsATh Cpely BOAHBIX PaCTBOPOB,
Ka4eCTBECHHBIC PEaKIMK Ha Cylb(aT-, KapOOoHaT-
U XJIOpU-aHUOHBI, HA KATHOH aMMOHMS; PelIaTh
SKCTIEPUMEHTAIIbHBIE 33/1a9H 110 TeMaM
«Mertambs» u «Hemerauisl») B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30I1aCHOCTH TIPH
o0paleHny ¢ BelecTBaMU 1 J1a00paTOpHBIM
000pyIOBaHNEM; TIPEICTABIAT PE3YJILTATHI
XHUMHYECKOTO SKCIIEpUMEHTa B (hOpMeE 3aIHCH
YPaBHEHUM COOTBETCTBYIOIIMX PEAKLIMNA U
(hopMyIHPOBATH BEIBOJIBI HA OCHOBE 3THX
pe3yIbTATOB;

- YMETh aHAJIM3UPOBATH XUMUIECKYIO
HHPOPMALINIO, TTOTyYaeMyI0 U3 Pa3HBIX
HCTOYHHMKOB (CPEJICTB MacCOBOH HH(OpMALIUH,
ceTb MIHTEpHET U Apyrue);

- BJIaZIeTh OCHOBHBIMHU METO/IaMH Hay4YHOTO
MO3HAHMS BEUIECTB U XUMUYECKUX SIBIICHUH
(nabnroneHne, N3MepeHne, HIKCIIEPUMEHT,
MO/ICTIMPOBaHUE);

- YMETh IPOBONTH PACUETHI IO XUMUYECKUM
(dopMyIaM U ypaBHEHHSIM XUMUYECKHAX PEAKIINN
C MCIIONIb30BAHNEM XapaKTEePHU3YIOIINX BEIIeCTBa
C KOJIMYECTBEHHON (HOPMAJIbHBIE yCIIOBH)
ra30B, KOJMYECTBA CUCTEMHBIE XUMIUECKHIE
3HAHUS JISI IPUHATHS )KU3HEHHBIX CUTYaINsX,
CBSI3aHHBIX C BEIECTBAMU U UX NPHUMEHEHHEM
(M3UYEeCKNX BEJIMYNH, CTOPOHBI: MAacChl, 00beMa
BEIIIECTBA; UCIOJIb30BATh PEIICHUH B
KOHKPETHBIX




- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3aMThl MHPOPMAIMU, HHPOPMAIIMOHHOK
0e30MacCHOCTH JUYHOCTH,

OK 04.

S pexTrBHO
B3aUMOJICHCTBO
BaTh U pabOTaTh B
KOJIJICKTUBE U

- TOTOBHOCTb K CAMOPa3BUTHUIO,
CaMOCTOSTEJIBHOCTH U CaMOOIIPENIEICHHUIO;
-OBJIa/ICHHE HaBBIKAMH y4eOHO-
HCCJIEI0BATEIIbCKOM, IIPOCKTHOU U
COLIMAJIHON JEATENBHOCTH;

- YMETb IUIAaHUPOBATH U BHIIOJIHATH XUMHYECKUI
9KCIEPUMEHT (IIpEeBpaILeHHs] OPTaHUYECKUX
BEIIIECTB IPU HarPEBaHUH, IOJIyUeHHEe ITUIICHA U
U3y4YeHHE ero CBOICTB, KaUeCTBECHHbIE PEAKIIUU
Ha aJIbAETH/BI, KPaXMal, YKCYCHYIO KHCIIOTY;

KOMaHJIe OBajicHre YHUBEPCATLHBIMA JIeHaTyparws OeIKOB IIPH HATPEBaHWUH, [IBETHHIE

KOMMYHHUKATHBHBIMA TCHCTBUSIMH: peaxmu 6eIKOB; MIPOBOIUTH PEAKIINN HOHHOTO

0) cOBMeCTHASI IEATENbHOCTb: oOMeHa, OTIpeneNsiTh CpelLy BOJHBIX PACTBOPOB,

- IIOHUMATbh U UCTIONIF30BATh KadeCTBEHHBIC PEaKINH Ha CynIb(aT-, KapOOoHaT-

penMyIiecTBa KOMaHIHOM 1 U XJIOpHI-aHUOHBI, Ha KATHOH aMMOHHS; PeIIaTh

WHJMBHYaJIbHOI paOoThI; 9KCIEpUMEHTAIBHBIE 33a4H 110 TeMaM

- IPUHUMATB 1IeJIM COBMECTHOM «Mertamib» u «Hemerauisl») B COOTBETCTBHH €

JIeSITeIbHOCTH, OPraHU30BbIBATH U NpaBUJIaMU TEXHUKH 0€30IaCHOCTH TIPH

KOOPAMHHUPOBATH AEHUCTBUS IO €€ o0palleHNH ¢ BelecTBaMU U J1ab0paTOpHBIM

JIOCTIDKEHHIO: COCTABIILATh IUIAH JeHCTBUH, | 000pyIOBaHHEM; IPEACTABIAT PE3yIIbTAThI

pacrpeenaTh POl ¢ y4eTOM MHEHUI XMMHYECKOTO IKCIIEPUMEHTa B (hOpME 3arucu

YY9aCTHUKOB O0CYKIaTh Pe3yIbTaTHI ypaBHEHHI COOTBETCTBYIONINX PEaKIUH U

COBMECTHOH paboTHI; (OpMyIHPOBATH BHIBOJIBI HA OCHOBE 3THX

- KOOPJIMHUPOBATh U BBHITIOJHITE PabOTy B | Pe3yJIbTaTOB

YCIIOBHAX PEabHOTO, BUPTYAILHOTO U

KOMOWHHPOBAHHOTO B3aUMOICHCTBUS;

- OCYIIECTBJIATh IO3UTUBHOE

CTpaTeruuecKoe MOBEJCHNUE B PA3IMYHBIX

CUTYaIUAX, IPOSBIATH TBOPUECTBO U

BOOOpaXkeHUE, ObITh MHULIUATHBHBIM

OgBnajieHNe YHUBEPCaIbHBIMU

PErYJIATHBHBIMU JICHCTBUIMU:

I) OpUHATHE ce0s U APYTUX JIIOCH:

- IPHHAMATh MOTUBHI U ApTYMEHTHI

JPYTUX JEOJIEH MPH aHAIN3Ee Pe3yIbTaTOB

JIESTeTbHOCTH;

- PU3HABATH CBOE IPABO U MPABO APYTHX

JIOZIEN Ha OIINOKH;

- pa3BUBaTh CIOCOOHOCTH MMOHUMATh MU C

TO3UIMHU IPYTOTO YEIOBEKA,
OK 07. B o61acti 5K0NOTHYECKOTO BOCHUTAHUS ! - c(hopMHUPOBAThH NPEACTABICHUS: O XUMHYECKON
CopeiicTBOBaThH - c(OPMUPOBAHHOCTH IKOJIOTHUECKON COCTaBJISIFOIIEH €CTECTBEHHOHAYUYHOM KapTHUHBI
COXPaHCHHIO KyJIBTYPBI, TOHUMAaHUE BIUSHUSA MUpa, POJI XUMHH B TIO3HAHUH SIBIICHUI
OKpY Karomen COLIMAIEHO-?)KOHOMMYECKHX IPOILIECCOB Ha | IMPUPOABI, B GOPMHPOBAHUH MBIIUICHUS U
cpenpl, COCTOSIHUE TIPHPOTHON ¥ COUATEHOM KYJBTYPHI JITYHOCTH, €€ (PYHKIIMOHATBHOM
pecypcocbepex Cpelbl, OCO3HaHUE TII00aIEHOTO TPaMOTHOCTH, HEOOXOTUMOH IS PEIICHUS
CHHIO, XapakTepa 3KOJOTHICCKUX TIPOOIIeM; MPAaKTUYIECKUX 33]1a9 ¥ SKOJIOTUICCKU
MIPUMEHSTD - ITTAHUPOBAHHUE U OCYIICCTBICHHE 000CHOBaHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO
3HaHU 00 JIEHCTBUI B OKpY’KaIOLIEH cpejie Ha U IPUPOJHON cpene;
U3MEHEHUU OCHOBE 3HaHU LieNel yCTOWIMBOro - YMETb COOJII0/1aTh IpaBHJiIa IKOJIOTHUECKH
KJIMMaTa, Pa3BUTHA YEJIOBEUECTBA; AKTHBHOE 1es1eco00pa3HOTo MOBEIEHUS B OBITY M TPYAOBOM
MPUHIIUIIBI HeTpUsTHE IEHCTBUIA, IPUHOCIIINX BPE] JISSITETIFHOCTH B IIETISIX COXPAHEHUS CBOETO
OepexIMBOTO OKpY’KaloIel cpesne; 3/I0POBBSI U OKPY>KaroIeil MPUPOIHON Cpebl;
MIPOM3BO/JICTBA, - YMEHHE IPOTHO3UPOBATh YYHUTBIBAaTh OIACHOCTH BO3/IEHCTBHS HA JKUBBIE
3¢ PeKTHBHO HeOJIaronpusATHBIE YKOJIOTHIECKHE OpTaHU3MBI OTIPEIeIEHHBIX BEIIECTB, TOHUMAs
JICHCTBOBATH B TOCTEACTBHS IPEATPHHIMAEMBIX CMBICIT TIOKA3aTeNs MpeaeTbHON IOy CTUMON
Ype3BBIYANHBIX JIEWCTBHH, IPEAOTBPAIIATh HX; KOHLIEHTPAINH
CHUTYaIHIX - pacIIMpeHHe ONbITa JIESTEITbHOCTH

9KOJIOT'MYECKOH HaNPaBJICHHOCTH;

- OBJIa/ICHHE HABBIKAMH y4eOHO-

HCCIIeIOBATENIbCKOM, MPOEKTHON U

COLIMAIHOMN JICSITEIbHOCTH;
MK - OIIEHMBATh JJOCTOBEPHOCTH, - YMETh NPOBOJUTD PACUEThl O XUMHYECKUM

JICTUTUMHOCTbD I/IH(i)OpMaHI/II/I, cC

dhopMyaM U ypaBHEHUSIM XUMHUYECKUX PEaKITHi
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COOTBETCTBUE MTPABOBBIM U MOPAIBHO-
JTHYECKUM HOPMaM;

- HCIIOJIb30BAaTh CPE/ICTBA
WH(POPMAIUOHHBIX 1 KOMMYHHKAIIMOHHBIX
KOTHUTHBHBIX, OPraHU3aIIMOHHBIX
TpeOOBaHUIT SPrOHOMHUKH, TCXHUKH
0€301aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBbIX U
ITHYECKUX HOPM, HOPM UH(DOPMALIUOHHOM
0€30IaCHOCTH;

C UCIIOJIb30BAaHUEM XapaKTEePU3YIOIIUX BELIeCTBA
C KOJINYECTBEHHOH (HOpMaJIbHbIE YCIIOBHS)
ra3oB, KOJIMUECTBA CUCTEMHbBIE XUMHUECKHE
3HAHMS JUIS IPUHATHS KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX NPHUMEHEHHEM
(U3HYEeCKNX BEJIMYNH, CTOPOHBI: MacChl, 00beMa
BEIIIECTBA; MCIIOJIb30BAThH PELICHUIT B
KOHKPETHBIX

1.4. KonuecTBO 4acoB Ha OCBOEHUE YUE€OHOM TUCUUIIIINHBI:
o0BeM 00pazoBaTebHON HArpy3Ku oO0ydaromuxcs 62 Jaca.




2. CTPYKTYPA ¥ COJIEPXKAHUE YUYEBHOM JTUCIATIINHEBI

2.1. O06beM yueOHOW JUCIUIUIMHBI M BUJIbI Y4EOHOU paboThI

Bun yuebnoit paboTh!

O0beM B "yacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbl JUCHIUILTNHBL 62
B TOM YHCJIC:
OCHOBHOE CcOiepKaHHE 54
B TOM YHCIIE:
TEOPETHUYECKOE 00yUCHHE 20
MPAKTUICCKUE 3aHITHU 18
71a00paTOPHBIE 3aHATH 10
KOHTPOJIbHBIC paOOTHI 6
[MpodeccronambHO-OPUSHTHPOBAHHOE COIEPKaHKE (CoJepKaHUE MPUKIATHOTO 6
MOJYJIST)
B TOM YHCJIE:
TeopeTHIecKoe 00ydeHmne 2
MPAKTUYCCKUE 3aHATHUS 4
[IpoMerxyToduHas arrectanus (3a4eT) 2




2.2. Tematuueckuii miaad u coaepxkanue yueoHou aucuumauabl bY J1.09. Xumus

Hanmenosanue
pa3esioB M TEM

ConepxaHne y4eOHOTO MaTepHaia (0OCHOBHOE M PO eCCHOHAIEHO-OPUEHTHPOBAHHOE ), TA0OPATOPHEIE U
NPaKTUYECKHE 3aHATHS, IPUKIATHON MOIYIIb

O0BeM
4acoB

dopmupyemble
KOMIIETCHIIUH

1

2

4

OcCHOBHOE coJiep)KaHUe

Paznen 1.

OCHOBBI CTPOCHHS BEIICCTBA

Tema 1.1. Crpoenue
aTOMOB XUMHYECKHX
9JIEMEHTOB U NPHPOAa
XUMHUYECKOH CBSI3H

OCHOBHOE CoJiep)KaHUe

IIpakTrueckue 3aHsATHS

NN

CoBpeMeHHas MOZIETh CTPOeHUS aToMa. CHUMBOIMYIESCKHI S3BIK XUMHUH. XUMHUYICCKHIH JIEMEHT, DJIEKTPOHHAS
koH(puryparms aroma. Knaccudukarms XMMHYECKUX MEMEHTOB (S-, p-, d-371eMeHThI). BaneHTHbIC SEKTPOHBI.
BaneHTHOCTB. DNEKTPOHHAS NPUPOJIa XUMHUYECKOH CBA3U. DNIEKTPOOTPULIATEIbHOCTh. BHUIBI XUMIUECKOH CBA3H
(xoBasleHTHas1, HIOHHAsA, MEeTaJUIMYECKasi, BOAOPOIHAS) M CIOCOOBI ee 00pa3oBaHUsA

Pelenue 3apanuii Ha UCIOIB30BAHNE XMMHUECKOW CUMBOJIMKH M Ha3BAaHUW COECUHEHUI 110 HOMEHKIAaType
MEXTYHapOIHOTO COI03a TEOPETHUECKON M MPUKIIATHON XMMUHU U TPUBHABHBIX Ha3BaHUH JUIS COCTABICHUSA
XUMHYECKUX (POPMYIT IBYXaTOMHBIX COCTUHEHUH (OKCHAOB, CYAb(QHUIOB, THAPUAOB H T.I.) ¥ JPYTUX HEOPTaHMIECKUX
COEIMHEHUH OTAEIBHBIX KJIaCCOB.

IIpakTuueckue 3a1aHKs HA YCTAHOBJICHHUE CBS3H MEXAY CTPOEHUEM aTOMOB XUMUYECKUX 3JIEMEHTOB U MIEPUOJUUECKUM
M3MEHEHUEM CBOMCTB XMMHUYECKHX AJIEMEHTOB U UX COEIMHEHUH B COOTBETCTBUH C NoJ0xkeHHeM [leproanyeckoi
CUCTEMBL.

OK 01

Tema 1.2.
Ilepuoanueckuii 3aKoH
U Tabauma

H.N. MenneneeBa

OCHOBHOE COACPIKAHHUC

HpaKTI/I‘ICCKI/Ie 3aHATHA

Ilepuoaunueckas cucrema xumudeckux anemenToB .M. Menaeneesa. duznueckuii cmpica [lepruoanyeckoro 3akoHa
J.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMICTB XHMHUYECKHX IIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U
CJIOKHBIX BEUIECTB B COOTBETCTBHUH C MOJIOKEHHUEM XUMHUYECKOTO0 3eMeHTa B [leproanueckoil cucteme.
MupoBo33peHueckoe 1 HayuyHoe 3HaueHue [lepuonuueckoro 3akona J[.M1. Menneneesa. IIpornoss! JI.1. Menaeneesa.
OTKpBITHE HOBBIX XUMHUYECKUX JIEMEHTOB. PeleHne npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUIECKUX 3aJaHUI Ha
XapaKTePU3AIMI0 XUMUIECKHX 3JIEMEHTOB «MeTauinueckie / HeMeTaLTHYECKUE CBOMCTBRA, 3JIEKTPOOTPHIIATEILHOCTh
XUMHUYECKUX JIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOCHHUEM U TOJIOKEHUEM B TIEPUOINIECKON CUCTEME
Xumnueckux 3emeHToB JI.1. Menaeneesay

OK 01
OK 02

Pasnen 2.

XUMHYECKHE peaKkuu

10

Tema 2.1. Tumsl
XUMHUYECKUX peaKIUii

OCHOBHOE COofiepKaHHe

TeopeTrueckoe o0ydeHne

Krnaccudukarus u THITBI XUMHYECKUX PEeaKlnil ¢ yyacTHeM HeopraHHdeckux BemiecTB. CoCTaBiIeHNE YpaBHEHUI
peaKnuii COeAMHEHUs], PA3JIOKEeHNUs, 3aMENIeHNs], OOMEHa, B T.4. peaKklnii TOPeHHUsI, OKHCICHHUS-BOCCTAHOBIICHHSI.
VYpaBHeHUsI OKUCIEHUS-BOCCTaHOBNEHHA. CTeneHb okucneHus. OKUCIUTENb U BOCCTaHOBUTENb. COCTaBICHHUE U
YpaBHHUBaHHE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMH METOIOM 3JIEKTPOHHOT0 Oananca. OKHCIUTETBHO-
BOCCTaHOBMTEJbHBIE PEAKLUY B IIPUPOAE, IPOU3BOACTBEHHBIX IIPOLECCAX U KU3HEAEATEIbHOCTH OPraHUu3MOB

HpaKTI/ILIeCKI/Ie 3aHATHUA

KonmnuecTBennbie oTHOMIEHUS B XUMUH. OCHOBHEIC KOJIUYSCTBEHHBIEC 3aKOHBI B XUMHUU 1 PAacyCThI 10 YPABHCHUAM
XHUMHNYCCKHX peaKuHﬁ. Moip kak CIMHHIIAa KOJIMYECTBA BCIICCTBA. MOJ'IﬂpHaSI macca. 3aKOHEI COXpPAaHCHU MACCHI U
OHEPIruu. 3aKoH ABOFa,Z[pO. MOJ'I?[pHLIﬁ 00beM razos. OTHOCHUTENIBHAS IJIOTHOCTE Ia30B. PacueTsl 1o YpaBHCHUAM

OK 01
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XUMHYECKUX PEaKIUi ¢ UCIIOIF30BAaHHEM MAcChl, 00beMa (HOpMabHBIE YCIOBHS) Ta30B, KOJIMIECTBA BEIIECTBA

Tema 2.2.
DJEeKTpOIUTHICCKAS
IACCOLMALNS U
HOHHBIA 0OMEH

OCHOBHOE coJiep)KaHue

Teopernueckoe o0yueHue

Teopust 3MEKTPONUTHIECKON AUCCONUANU. VIOHBI. DIEKTPOINTEI, HE3JICKTPOIUTHL. Peakinyu HOHHOTO 0OMeHa.
CocraBiieHHe peakuyii FOHHOTO 0OMEHa IyTeM COCTAaBIICHHUS MX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHHH.
KucnoTHo-0cHOBHBIE peakuuu. 3alaHus Ha COCTaBJICHHE HOHHBIX PeaKIii

JlabopaTopHble 3aHsTHS

JlabopatopHast padota « TUIBI XUMHUYECKUX peaKuii.

HccnenoBanue TUIOB (IO COCTABY U KOJMUECTBY MCXOIHBIX U 00pa3yOLIUXCs BELIECTB) M MPU3HAKOB XUMUYECKHUX
peakuuii. [IpoBenenne peakuunii HOHHOTO 0OMEHa, ONpeiesIeHHE CPEIbl BOJHBIX PACTBOPOB. 3aJaHus Ha COCTaBJICHHE
MOHHBIX peaKuuii

KoHrtponbsHas padora 1

CTpoeHI/Ie BCHICCTBA U XUMHUYCCKUEC pCaKIIUU

OK 01
OK 04
[IK 4.2

Paznen 3.

CrpoeHue U cBOIiCTBa HEOPraHWYECKUX BEIIECTB

Tema 3.1.
Knaccudukarms,
HOMEHKJIATypa U
CTpOEHHE
HEOPraHHYECKUX
BEILECTB

OCHOBHOE cofiepKaHHe

Teopernueckoe o0yueHne

[Tpenmer Heoprannveckoi xumuu. Kinaccupukanusi Heoprannyeckux Bemects. [IpocTbie U ClI0XKHBIE BelecTBa.
OCHOBHBIE KJIACCHI CJIOXHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KHCIOTHI, CONHM). B3anMoCBsA3p HEOPraHMIeCKNX
BEILECTB. ArperaTHble COCTOSTHHS BenecTBa. Kpucrammnueckue u amopdHsie BemecTBa. THITBI KPUCTAIUTHYECKUX
pemnIeToK (aToMHast, MOJISKYIISIpHAsl, HOHHAS, METAJIMYECKast). 3aBUCHMOCTh (PU3NUECKUX CBOWCTB BEIIECTBA OT THIIA
KPHUCTAJUIMIECKOH perIeTKH. 3aBUCHMOCTh XMMHUUECKOW aKTHBHOCTH BEIIECTB OT BHIA XUMHUYECKON CBS3H M THIIA
KPHUCTAJUINYECKOH perreTky. [IpuanHbl MHOT000pa3us BEIIeCTB

HpaKTI/I‘ICCKI/IC 3aHATHUA

Homenkmnarypa HeoOpraHM4ecKHX BEIECTB: Ha3BaHHE BEIECTBA HCXOMS M3 X XUMHYECKOH (GOPMYIIBI HIIM COCTaBIICHHUE
XUMHYECKOH (hopMyIbl HCXO U3 Ha3BaHUS BemiecTsa 1o MexayHapogaoit (MIOITAK) wim TpuBnansHOM
HOMEHKJIAType.

Pelenne nmpakTHYECKUX 3aJaHuil O Kiaccu(UKALUK, HOMEHKIIAType U XUMUUECKUM (hOpMYsIaM HEOPraHU4eCKUX
BEIIIECTB Pa3JIMYHBIX KJIACCOB (YrapHbIH ra3, ‘yIJIeKHucyblil ra3, aMMuaK, raieHas H3BeCTh, HeralleHas N3BeCTb,
MUTHEBAs COZla M PYTHUX): HA3bIBATh M COCTABIATH (DOPMYIIBI XUMUYECKHUX BEIIECTB, ONPEIENATh IPHUHAIEHKHOCTD K
KJ1accy.

Hcrounnky xumMuueckoi nudopmaruu (cpeacTs MaccoBoit nadopmanuu, cetb MuTepHeT u npyrue). [Touck
nH(OpMAINK 110 Ha3BaHMSIM, WICHTH(HKATOPAM, CTPYKTYPHBIM (hopMynam

OK 01
OK 02
K 4.2

Tema 3.2. dusuko-
XHMHUYECKHE CBOMCTBA
HEOPraHUYECKHUX
BEILIECTB

OcCHOBHOE cofiepKaHHe

»

TeOpCTI/I‘lCCKOG O6y‘ICHI/I€

Mertamibl. O6mme GU3n9IecKre 1 XUMHIECKUe CBoiicTBa MeTauioB. CIOCOOBI MOTydeH sl. 3HAYCHHE METAJUIOB H
HEMETAJIOB B IPUPOAE U )KU3HEIEATEIbHOCTH YeJloBeKa U opranu3mMoB. Koppos3ust metaios:

BUJIBI KOPPO3HH, CIIOCOOBI 3aIIUTHl METAJLIOB OT KOPPO3HUH

Hemeramner. O0mue puzndeckie 1 XUMIHYECKUe CBOMCTBa HeMeTaIIoB. TunmyHele cBoiicTBa HeMeTaiwioB IV - VI
rpymi. Kiaccudukanus 1 HOMEHKJIATYpa COSMHEHUH HeMeTauioB. KpyroBopoTsl OMOTEHHBIX 3JIEMEHTOB B IIPUPOJIS

XUMHUYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEUIECTB (OKCHIOB, THAPOKCHIOB, KUCIIOT, COJIeH | Ap.).
3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIMHEHHH, BBICIINX OKCHJIOB U
TUAPOKCUIIOB

OK 01
OK 02
K 4.4
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IIpakTrueckue 3aHATHS

CocraBiieHHe YpaBHEHUH XUMHUECKUX PEAKINH C y9aCTHEM MPOCTHIX M CIOKHBIX HEOPTaHMYECKHUX BEIECTB: METAJJIOB
Y HEMETAJIIOB; OKCH/IOB METAJUIOB, HEMETAJJIOB M aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBaHUI 1
aM(OTEpHBIX THAPOKCH/IOB; HEOPIraHMYECKHUX COJIEH, XapaKTepHU3YIOINX X CBOMCTBA. PemieHne mpakTuko-
OPHEHTHPOBAHHBIX TEOPETUUECKUX 3a/laHUI HA CBOMCTBA, COCTaB, MOJIy4YeHHE 1 OE30I1acHOE HCIIOIBL30BaHNE
BO)KHEWIINX HEOPraHMYECKHUX BEIIESCTB B OBITY M MPAKTHYECKOU JISSITENbHOCTH YeJI0BEeKa

Tema 3.3.
Wnentudukanms
HEOPTraHMYCCKUX
BEILECTB

OCHOBHOE COoACpKaHUEC

JlabopaTopHble 3aHsTHS

Ha6opaTopHaﬂ pa60Ta «I/II[CHTI/I(bI/IKaIII/IH HCOPraHMYCCKUX BCIICCTBY.

Pemenue OKCIICPUMCHTAJIbHBIX 3a4a4 10 XUMHWYCCKUM CBOMCTBaM METAJJIOB U HEMCTAJJIOB, 110 paCllo3HaBaHUIO U
ITOJIy4YE€HUIO COQZ[I/IHCHI/II\/'I MCTaJIlIOB 1 HEMCTAJIJIOB.

I/IHGHTI/I(I)I/IKEII_II/ISI HCOPraHNYICCKUX BCUICCTB C UCIIOJIb30BAHUCM UX (1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOﬁCTB, XapaKTCPHbIX
Ka4€CTBCHHBIX peaKuHﬁ. KauecTBennnie pcaKknnu Ha Cyﬂb(i)aT-, Kap6OHaT' 1 XJIOPpUA-aHUOHBI,

Ha KaTMOH aMMOHU

Konrponbsnas
Pabora 2

CBolicTBa HCOPraHN4YCCKUX BCUICCTB

OK 01
OK 02
OK 04

Pasznen 4.

CTPOGHI/IC ¥ CBOMCTBa OpraHN4YCCKHX BCUICCTB

22

Tema 4.1.
Knaccudukarms,
CTPOCHHUE U
HOMEHKJIATypa
OpPraHUYECKHUX
BEILECTB

OCHOBHOE COACPIKAHHUC

TeopeTmdaeckoe o0ydeHne

[osiBneHue u pasBUTHE OPraHUYECKON XUMHH Kak HaykH. [IpeaMer opraHudeckoil XuMun. MecTo U 3HauYeHHe
OpPraHUYECKON XUMUH B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUECKOe CTPOCHHUE KaK MOPSAIOK COSTHHEHHUS aTOMOB B MOJIEKyJIe COTJIACHO MX BaJIeHTHOCTH. OCHOBHEBIC
MOJIOKEHHSI TEOPHH XUMUYECKOTO CTPOCHUS OpraHNYeCKUX coequHeHuit A.M. bymiepoBa. YrieponHsit
CKEJIET OpPTraHUYECKOM MOJIEKYIIbl. 3aBUCUMOCTh CBOICTB BEIIECTB OT XUMHUYECKOTO CTPOSHUS MOJICKYIL.
N3omepus 1 n30Mepsl.

[Monusitue o pyHkuronanpHOU rpymie. Panukan. [IpuHIKIBI KTacCU(PUKAMKA OPraHUYECKUX COSITUHEHHH.
MesxayHapogHast HOMEHKIATypa U IPHHIMIBI HOMEHKJIATyphl OpraHn4ecKuX coenuHeHui. [Tonstue 06
A30TCO/IEPXKAINX COSANHEHMSX, OMOJIOTNYECKN aKTHBHBIX BEIIeCTBaxX (YIIIeBo/axX, JKHUpax, OeiKax u 1p.),
BBICOKOMOJIEKYJSIDHBIX CO€AMHEHUSIX (MOHOMED, MOIUMEp, CTPYKTYPHOE 3BEHO)

HpaKTI/I‘ICCKI/IC 3aHATHUA

HomeHknatypa opraHnuecKHX COSJMHEHHI OTACNBHBIX KIaCCOB (HACHILICHHBIC, HCHACHIIICHHBIC U apOMaTHYECKHE
YIIIEBOJIOPOJIBI, CITUPTHL, ()EHOJIBI, aJIbACTUAbI, KETOHBI, KAPOOHOBEIE KUCIIOTHI 1 Jip.) COCTaBIEHHE ITOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (GOPMYJI OPIraHUUECKHX BEIIECTB OTAEIBHBIX KJIACCOB, NCIONIB3YS UX Ha3BaHUSI 11O
CHCTEMaTH4eCKOH U TPUBHAIEHON HOMEHKJIAType (STHIIEH, alleTWIeH, NTUIEPUH, (GeHo, (opMabIer, yKCyCcHas
KHCJIOTa, IMINH). PacdeTs! npocTeiel ¢opMyIbl OpraHnuecKold MOIEKYIIbI, HCXOSI U3 AJIEMEHTHOT0 cocTana (B %)

OK 01

Tema 4.2. CBoiicTBa
OpraHU4eCKUX
COeIMHEHU N

OcCHOBHOE coJiep)KaHNe

12

TeopeTrueckoe o0ydeHne

OM3UKO-XUMHIECKUE CBOMCTBA OPTaHMYECKUX COCIMHEHIH OTACIBHBIX KJIacCOB (0COOCHHOCTH KITACCU(PHUKAIINN 1
HOMEHKJIATypbl BHYTPH KJIACCa; TOMOJIOTHIECKUH psit M 00mmiast hopmyrna; n3omepus; GU3NIecKre CBOHCTBA;
XUMHYECKHE CBOMCTBA; CITIOCOOBI ITOTyYeHHS):

- IpeJIeNIbHBIE YITIEBOIOPOIb! (AIKAaHBI U IMKJIOATKaHbI). | OpeHre MeTaHa KaK OAWH M3 OCHOBHBIX HCTOYHHUKOB TEIlIa B

OK 01
OK 02
OK 04
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MIPOMBIIUIEHHOCTH U OBITY. CBOHCTBA MPUPOAHBIX YIIIEBOJOPOIOB, HAX0XKICHHE B TIPUPOJIE U IPUMEHEHNE aJTKaHOB;
- HeTpeieTbHbIe (JIKeHBI, aJTIKUHBI U aJIKaJUEHbI) U apOMaTUYeCcKue YIieBoopobl. [opeHue aneTuieHa Kak MCTOUHHUK
BBICOKOTEMIIEPATYPHOTO MJIaMEHU JIJIsl CBAPKU U PE3KU METAJIOB

- KHCJIOPO/ICOAEPIKAIIME COSTUHEHHS (CITUPTHI U (PEeHOIIbI, KapOOHOBBIE KUCIOTHI M 3(pUPBI, aJIbACTUABI U KETOHBI, KHPBHI,
yrieBosbl). [IpakTuueckoe mpuMeHeHHe STHIICHIINKOIIS, IHIeprHa, (heHona. [Ipumenenne Gopmanbaeruna,
aleTaJIbAerua, YKCYCHOW KUCIIOThL. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolie cBoicTBa MbliIa

— a30TCOACPIKAIUC COCANHCHUA (aMI/IHbI 1 aMHHOKHMCJIOTHI, 6eJIKPI). BLICOKOMOHeKyJ'IﬂpHI)Ie COCIMHCHUA
(CI/IHTCTI/I‘IGCKI/IC n 6I/IOJ'IOFI/I’~IGCKI/I'aKTI/IBHI>Ie). MOHOMep, NOJIMMEDP, CTPYKTYPHOC 3BCHO. HOJ’II/IMepI/I?,aHI/IS[Z OTUJICHA KaK
OCHOBHOC HAIlpaBJICHUEC €TI0 MCIIOJIb30BaHUS. I'enernyeckas cBs3b MCKIY KiIaCCaMU OpTraHUYCCKUX COCIMHCHUN

HpaKTI/I‘IeCKI/Ie 3aHATHA

CBoiCTBa OPraHNYECKUX COCTMHEHUH OTAEIBHBIX KJIAacCOB (TPUBHAIbHAS M MEXKIyHApOIHas HOMEHKIATypa,
XMMHYECKHE CBOMCTBA, CIIOCOOBI MOTYyUSHHS): peiesIbHbIC (aJIKaHbl M IUKJIOATKAHBI), HETIPEAEIbHbIC (QJIKEHBI, aJIKHHBI
Y aJIKaJMEHBI) U apOMaTHIECKUE YIIIEBOJOPOIBI, CITUPTHI U (peHOINBI, KapOOHOBBIE KUCIOTHI M 3(hUPBI, allbIACTHUIBI U
KETOHBI, aMUHbBI 1 AMUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIE COSANHEHNUS. 3a1aHusI Ha COCTaBICHNE ypaBHEHUN
XMMHUYECKUX PEaKIMi ¢ y9aCTHEM OPraHMYECKHUX BEIECTB HA OCHOBAHHMHM MX COCTABA U CTPOCHHUS

CocTaBiieHre CXeM peakiui (B TOM YHCIIE TI0 MPEIIOKESHHBIM IIEMOYKaM MPEBPAICHAN ), XapaKTePH3YIOMIHIX
XUMHYECKUE CBOMCTBA OPTaHHMYECKUX COCAMHEHHH OTACIBHBIX KJIACCOB, CIOCOOBI UX MOTYYCHUS M HA3BaHHE
OpPraHUYECKUX COCIUHEHUM 110 TPUBUAIBLHOU MM MEXIYHAaPOJHON CUCTEMAaTHYECKON HOMEHKIIATYPE.

Pelenre npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUN Ha CBOWCTBA OPTaHMUYECKUX COEMHEHUI OTACIbHBIX
KJIaCCOB

Jlaboparophast paborta

JlaboparopHast padota “TIpeBpaIieHnst OpraHMYSCKUX BEIICCTB IPH HarpeBaHuu'.
[Mony4yeHue 3TUIICHA U U3YUCHUE €0 CBOMCTB. MOIeIMpOBaHHE MOJICKY/I M XUMUYECKHX MPEBPAIICHUI HA PUMEpe
9TaHa, STUJICHA, alleTUIICHa U .

Tema 4.3
Wnentudukanus
OpPTaHUYECKHUX
BEIIECTB, UX
3HAYEHUE U
MPUMEHECHUCB
OBITOBOH U
MIPOU3BOICTBEHHOM

OCHOBHOE CofieprKaHHe

TeopeTrueckoe oOydeHne

Buooprannyeckue coequuenus. [Ipamenenne u Ouonorudeckas poib yriieBogoB. OKHCIEHNE YIEBOJOB - HCTOYHHUK
OHEPTHH KUBBIX OpraHn3MoB. O0JIacTH IPUMEHEHUS] aMUHOKHCIIOT. [IpeBpaliieHus 6EIKOB MUIIHM B OpraHu3Me.
Buonornueckne ¢pynkun oenkoB. bronorndeckue ¢pyHKIUK xupoB. Postk opranmyeckoif XMMHUHU B peLICHUH TPodIeM
MHIIEBOH 6€301acHOCTH

Poip oprannveckoil XMMUM B PEIICHUH NTPOOIEM SHEPreTHIECKOi 0e30I1acCHOCTH, B Pa3BUTHH MEIHUIINHEL, CO3/1aHUN
HOBBIX MaTepHalioB, HOBBIX HCTOYHHKOB SHEPTIHHU (IBTEPHATUBHBIE HCTOYHUKH SHEPTUH).

OmnacHOCTh BO3JEHCTBHS HA )KUBBIC OPTaHM3MbI OPraHUYECKHUX BEIIECTB OTISJIFHBIX KJIACCOB (YIIEBOIOPObI, CIIMPTH,
(heHOITBI, XJIOpOpPTaHNYECKHe TIPOU3BOIHBIC, ANIBACTHIBI U JIP.), CMBICT ITOKA3aTelIs IpeAeTIbHO IOy CTUMON
KOHIICHTPAIHH

JlabGoparopHsbie 3aHITHS

Jlaboparophas pabora: “UneHTrdUKAINSI OPraHUIECKUX COSAMHEHNH OTACIbHBIX KIacCOB”.

WnenTudukaius opraHndecKux COSIUHEHUI OTJENBbHBIX KJIACcCOB (Ha MpUMEpPE allbJAeTHIO0B, Kpaxmalia, YKCyCHON
KHCJIOTBI, OETIKOB M T.II.) C HCIIOJIb30BAaHMEM UX (PU3UKO-XUMHUYECKUX CBOMCTB M XapaKTEPHBIX KaueCTBECHHBIX PEaKIHil.
Jenarypanus Oenka mpu HarpeBaHuu. [[BeTHbBIE peakiuu OeJkoB. BO3HUKHOBEHHE aHATUTHYECKOTO CUTHAJIA CTOUKH
3PCHUA XUMHUYCCKUX ITPOLCCCOB IMPHU IMTPOTCKAHUN KauyeCTBEHHOM pCaKumu, HOBBOJ’IS{}OH_IGI\/’I I/I}IGHTI/I(bI/I[II/IpOBaTB

OK 01
OK 02
OK 04
K 4.2
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IMPCIIOKCHHBIC OPTraHNYCCKNUE BEIIECTBA

KontponbsHas padora 3 | CTpykTypa ¥ CBOHCTBA OPraHUIECKHX BEIIECTB 2
Pazgen S. Kunernueckue 1 TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH MTPOTEKAHUS XMMHUYECKUX PEaKIMil 2
Tema 5.1. CkopocCTb. OCHOBHOE coJiep)KaHue 2 OK 01
XUMHMYECKUX peakuui. | IIpakTudeckue 3aHATHS 2 OK 02
XuMu4eckoe CKOpOCTB peakIny, e 3aBICHMOCTD OT Pa3IIMIHBIX (DaKTOPOB: IPUPOIBI PEATHPYIONINX BEIMIECTB, KOHIICHTPAIIHN
paBHOBecHe pearupyroIux BEIECTB, TEMIIEPATyPhl U IUIONIAH PEAKIIHOHHOM MOBEpXHOCTH. TermoBbie 3 (HEKTh XUMUUECKUX

peakuui. DK30- ¥ SHAOTEPMHUUYECKHE, PEAKIIIH.

O0paTuMoCTh peaknuii. XMMHUYECKOE paBHOBECHE M €r0 CMEIICHHUE MO ICHCTBUEM pa3iInyHbIX (PaKTOPOB U

(KOHIIEHTpAIKS pEarcHTOB MU MPOAYKTOB PEaKIUH, JaBJICHUE, TEMIICpaTypa) U CO3aHUs ONTUMAIbHBIX YCIOBUH

MpOTeKaHus XuMudeckux nporeccos. [Tpuniun Jle larense 2

Perrenne nmpakTUKO-OPUCHTUPOBAHHBIX 3aIaHUH Ha aHAIH3 (DAKTOPOB, BIUSIIOMINX HA H3MECHEHHE CKOPOCTH.

XUMHYECKOHM PeaKIii, B T.9. C TIO3UIIIHA YKOJIOTUIECKH IeJIeCO00pa3HOTO MOBENCHHS B OBITY U TPYAOBOH ACATEILHOCTH

B IICIITX COXPAHCHHUS CBOETO 3I0POBBS U OKPYKAIOIMICH MIPUPOTHON CPEIBI.

Perrenne npakTUKO-OpUCHTUPOBAHHBIX 3a/IaHUI Ha puMeHeHue npuHiuna Jle-1llarenpe o HaXoXKICHAS

HAIpaBIICHHS CMEIICHISI PABHOBECHS XUMHYECKOHM PEakIiy U aHaiIu3 (pakTopoB, BIUIONINX HA CMEIICHHE

XUMHYECKOTO PABHOBECHS
Pasznen 6. PacTBopbhI 2
Tema 6.1. OCHOBHOE€ CO/Iep)KaHUE 2 OK 01
HccnenoBanue JlabGoparopHbie 3aHITHS 2 OK 02
CBOMCTB PacTBOPOB Jlaboparopnas padorta «[IpuroToBieHHe pacTBOPOBY. OK 07

[IpuroToBiieHUEe pacTBOPOB 3aJaHHOI (MacCcOBOH, %) KOHIIEHTPALIUH (C TPAKTHKO-OPHUEHTHPOBAHHBIMH BOTIPOCAMH) H K44

oTpesieNieHUe CpeIbl BOJHBIX PACTBOPOB. 2

Pemenue 3a1a4 Ha PUTOTOBIIEHHE PACTBOPOB

PactBopsl. CriocoObl MPUTOTOBIEHUS pacTBOPOB. PacTBopuMocTh. MaccoBas 7107151 paCTBOPEHHOTO BEUIECTBA
IIpodheccrHoHaIbHO-OPUSHTHPOBAHHOE COIepKaHue (COIePKAHNE MPUKIIATHOTO MOTYJIS)
Pasznen 7. Xumust B OBITY M IPON3BOJICTBEHHON JEATEIIEHOCTH YeIOBEKa 6
Tema 7.1 Xumus B OCHOBHOE COofiepKaHHe 6 OK 01
OBITY U TeopeTrueckoe oOydeHne 2 OK 02
IIPOU3BOACTBEHHON Hogeliinme 10CTHKEHNS XUMHUYECKON HAYKH U XUMHYECKOM TEXHONOIHU. POJIb XUMUH B 00€CIIEYEHHH SKOJIOTHYECKOH, OK 04
JIeATEIBHOCTH SHKOHOMHUYECKOMN U MULIEBON OE30IACHOCTH, PA3BUTHH MEAMIMHEL. TIpaBuia MoUCKa U aHaIM3a XMMHIECKOMN 5 OK 07
YEJI0BEKa MHOOPMAITUH U3 PA3THIHBIX HCTOYHUKOB (HayYHAs ¥ y4eOHO-HaydHAas TUTEPaTypa, CPEACTBA MACCOBOW HH(OpMAITHIH, IIK 4.2

cetb MHTEpHET)

[IpakTHyeckue 3aHATUL 4

Iowck n aHanM3 KEWCOB O MPUMEHEHIH XHMUYECKIX BEIICCTB U TEXHOJIOTHH ¢ ydeToM OyayIiei mpodeccnoHambHOM

JesITenbHOCTH 1Mo TeMaM: 1. [Tpou3BOICTBO MOTYIPOBOJHUKOBBIX 3JICMEHTOB.

2. Co3nanue uHMOTrpa(QUKA 3TAMOB PA3INIHBIX XUMUYECKUX MTPOU3BOJICTB. 4

3ammra: [IpeacraBieHue pe3ylibTaToB PEIICHUS KEHCOB B (DOpMe MHHU-TOKIIAa C TIPEICTABICHHUEM Pa3paboTaHHOM

nHporpapuKu 1o Teme.

[IpomexxyTOoUHas aTTECTAIMS 0 UCHUILTHHE (3a9eT) 2

Bcero 62
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3. YCJIOBUS PEAJIM3AIIMN YUYEBHOU JIUCLIUITJIMHEI

3.1. TpeboBaHusi K MUHUMAJIBHOMY MaTEpHUAIbHO-TEXHUYECKOMY 00€CTICUEeHHUIO
Peanuzanus yuyeOHOM NUCHUILTMHBI TpeOyeT HaIU4yusi y4eOHOTo KaOuHeTa
XUMUU; 1a00paTopuil XUMHH.
Obopyoosanue yuebHo20 Kabunema:
Meb6enb: AeMOHCTPAMOHHBIM CTOJ, JOCKa aylAUTOpHas, IKad BBITSHKHOM, CTOI
MPENoIaBaTeNbCKUM, CTOJIbI YUEHUYECKUE, CTYIIbSI.
TexHudeckue cpenctBa OOyYEHWs: WHTEpPAKTUBHAs JOCKAa, KOMITBIOTEp C
JUTIEH3UOHHBIM TIPOTPAMMHBIM 00€CTICUCHUEM.
O6opynoBanne  y4eOHOro  kaOuHera  (HArasAgHbIE  MOCOOWs):  HaOOPHI
IIAPOCTEPIKHEBBIX MOJEICH MOJCKYJI, MOJICIH KPHUCTALINYECKUX PEIIETOK,
KOJUICKITUU TIPOCTBIX M CJIOKHBIX BEIISCTB W/WIM KOJUICKIIMH TIOJUMEPOB;
KOJUICKIIMSI TOPHBIX TOPOJI W MHUHEpaioB, Tabnuna MeHnaeneeBa, ydeOHbIC
bunbMBbI, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.
Oo6opynoBaHue J1abopaTopuu U pabouruX MECT J1aO0paTOPUU: MEH3YPKH, TUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JTYTIbI, IPEAMETHBIC U MIOKPOBHBIE CTEKJIA,
IUTAHIIETHl JJIA KamneldbHBIX peakiui, (uibTpoBasibHas Oymara, MpPOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, PE3WHOBbIE NPOOKHU, (QoHapuku, HAOOpP pPEaKTHUBOB,
CTEKJISTHHBIE TAJOYKU, IITATUBBI IS NPOOUPOK; MEPHbIC UUIUHAPHI, BOPOHKH
CTEKJISIHHbIE, BOPOHKH JeiuTeNbHble HuauHapuyeckue (50-100 mu), cTymku ¢
nectukoM, (apdopoBble YAIlIKH, MUHLETHI, (PUIBTPbI OyMa)KHbIE, BaTa, Mapis,
YaCOBBIC CTEKJA, dJIEKTPOIUIMTKH, JTa0OPATOPHBIC IMITATUBHI, CTUPTOBBIC TOPEIIKH,
CIIUYKH, TIPUOOP JJIS TTOTyUEHHUsI Ta30B (MM MPOOMpPKA C Ta300TBOJHON TPYyOKO),
JepKaTenu Uil TPOOMPOK, CKISIHKW JUIsi XpaHEHWsS PEaKTHBOB, pa3IaTOYHBIC
70TKH; XuMu4yeckue crakanbl (50, 100 u 200 Mi1); mmaTenu; MUHIETH;, TUTEIbHBIC
HIUIIBI, CEKYHIOMEPHI (TaiiMepbl), MepHble TTpoOupku (Ha 10-20 mi1) U MepHbIe
ko061 (25, 50, 100 u 200 mu), BomsHass OaHs (WM TEPMOCTAT), CTEKIISTHHbBIE
MajJ0YKH; KOHMYeCKHe KoJiOobl s TuTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE
MOJIOCKM JuIsi  ompenenenus pH ©  craHgapTHas WHAMKATOpHAs — IIIKaja;
yHUBEpCAIbHBIN UHIUKaTOP; etk Ha 1, 10, 50 M (wm mo3atopst Ha 1, S u 10
MJI), OIOPETKH JJii TUTPOBaHUSA, MeEIUIMHCKHE I1mpuikl Ha 100-150 wmo,
JabopaTopHbIe W/WIIA aHATUTHYECKUE BeChl, pH-MeTphl, CymMIbHbIN mKad, u ap.
nabopaTopHoe 000py0BaHUE.

3.2. UudopmarimonHoe odecreueHre o0yueHus
[lepeuenb  pekoMeHAyeMbIX  y4eOHbIX  u3fgaHui, HHTepHeT-pecypcos,
JOITOJTHUTENIBHOM JTUTEPATypPhl
OCHOBHBIE€ HCTOYHUKH:
1. Audunorenoa, M. B. Xumus: yuyeOHUK U TPAKTUKYyM MJISI CPEIHETO
npodeccuonanbHoro oopazopanus / M. B. Andunorenosa, A. B. babkos, B.
A. TlonkoB. — 2-e w3a., ucnp. u pon. — MockBa: U3narensctBo IOpaiir,
2022. - 291 c.
2. Xumusa st npodeccuid W CHEIUAIbHOCTEH €CTECTBEHHO-HAYYHOTO
npoduis: yueb. mia cTyd. yupexaeHuit cpen. npod. oopazoBanus / [O.C.
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[Nabpuensn, U.I'. OctpoymoB, E.E. Octpoymona, C.A. CaakoB]; moa pen.
O.C. Tlabpuenssna. — 7-¢ wusn., crep. — M.: WN3garenbckuil 1EHTP
«Axkamemus», 2020. — 400 c.

3. T'abpuemsta O.C. Xumus B TecTax, 3agavyax, YIpaKHCHUSIX: yuel. mocoone
s CTyd. cpen. mpod. yueOHbix 3aBeaenuid / O.C. T'abpuensH, ['.I.
JIpicoBa — M., 2006.

4. T'abpuensa O.C. Ilpaktukym mo oOriei, HeOPraHMYECKON M OPraHUYEeCcKOn
XUMUHU: yuel. mocobue ais CTy . cpel. mpod. yued. 3aBenenuii / ["'abpuensn
0O.C., Octpoymos WU.I"., lopodpeera H.M. — M., 2007.

JlonomHuTENbHBIE UCTOYHUKU:

1. Xumusa. 10 kmacc. YrmyO6néuubeiii ypoBeHb : yueOnuk/ B.B. Epemun, H.E.
Ky3bmenko, B.W. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: u.

2. Xumus. 11 xnacc. YraoyOnéuueiii ypoBenb : yueOHuk/ B.B. Epemun, H.E.
Kyspmenko, A.A. [posgnoB, B.B. Jlymun; mox pen. B.B. Jlynmna. — M.:
[IpocBemienne, 2022. — 478, [2] c.: un.

3. Xumus. Yrinyonennsiii ypoBeHb. 10—11 knaccel: paboydast mporpamma K JMHUU
YMK B.B. Jlynuna: ydeOHo-meTonuueckoe mnocooue / B.B. Epemun, A.A.
Hpo3nos, N.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

4. Metonunueckoe nocooue k yueonuky B. B. Epemuna, H. E. Ky3pmenko, B.1.
Tepennna, A. A. JIpo3aoa u ap. «Xumusi. YTiy0OsieHHbIN ypoBeHby. 10 kiacce / B.
B. Epemun, A.A. [po3nos, N.B. Epemuna, B. 1. Maxonuna, O. FO. CumoHoBa,
0.10. Kepumor. — M.: JIpoda, 2018. — 339 c. : ni.

5. Meroaunueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, A. A.
Hpo3nosa u ap. «Xumus. YriayOneHHbld ypoBenb». 11 kiace / B. B. Epemun, A A.
Hpo3nos, .B. Epemuna, H.B. BonkoBa, H.B. ®upcrona, 3.10. Kepumo. — M.:
Hpoda, 2018. — 423 c. : un.

10. T'abpuensu, O. C., JIsicoBa, I'. I'. Xumust: kHura s npenogaBaresis: y4deo.-
MeToJ1. mocobue. — M. Akanemus, 2012. - 332 c.

11. YepuukoBa H. 0., Memepskoa E. B. Pemaem 3amaun 1no Xumuu
camocTtoaTenbHo: yuyeonoe nocooue / H. FO. Uepnukosa, E. B. MemepsakoBa —
CankrlletepOypr: Jlans, 2022. — 328 ¢
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4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHM S YUEBHOM
JTIACLIATUIUHBI

KoHTpome ®  omeHKa  pe3ylnbTaTOB  OOy4YEHUS  OCYIIECTBIIACTCS
npenojaBaresieM B MPOIECCEe MNPOBEACHUS  MNPAKTUUECKUX  3aHATHM U
7a00paTOPHBIX PadOT, TECTUPOBAHUS, a TAKXKE BBHIMOJIHEHUS OOYyYaIOIIMMUCS
WHJMBUAYAJIbHBIX 3aJlaHUi, MNPOEKTOB, HCcieAoBaHUU. Pe3ynbTaThl 0O0ydeHUs
OTIPEIEIISIIOT, YTO O0ydarolmuecs JOJKHBI 3HaTh, IOHUMATh U JIEMOHCTPUPOBATH
10 3aBEPIICHUHN U3YUYEHUS TUCIUIUINHBI.

st hopMupoBaHMs, KOHTPOJSL U OLICHKU PE3yJbTaTOB OCBOCHUSI YUeOHOMU
JVCLHUIUIMHBI HCTIOJIB3YETCSl CUCTEMA OLIEHOYHBIX MEPONPUSATUI, TPEACTABIISIOMIAS
co00Ol KOMIUJIEKC YYEeOHBIX MEpPOIMPUSATUH, COTJIaCOBaHHBIX C pPeE3yJbTaTaMH
oOyuenus u copmynupoBanHbix ¢ yuerom GI'OC CO0 (nmpeameTHbIe pe3yIbTaThl
no pucuuiinie) u PI'OCCIIO.

Ne | OK/IIK | Monyne/Pa3nen/Tema | PesynbpTat 00ydeHHS | TuIIBI OLICHOYHBIX MEPONPHITHI
| OcHOBHOE cofiepyKaHue
1 Pazgen 1. OcHOBBI DopMyHpoBaTh Oa30BBIC
CTPOEHUS BEeleCTBA MOHSITHSI ¥ 33aKOHBI XUMHUHU

1. Tect «CTpoeHHEe aTOMOB XUMHYECKUX
9JIEMEHTOB U NIPUPOAA XUMUUECKOU
CBSI3W».
2. 3aauu Ha COCTaBIICHHE XUMHUYECKUX
(GbopMyJT TBYXaTOMHBIX COCIMHCHHIA
N OKCH/IOB, CYJIb(HI0B, TUAPUIOB H T.IL.).
(hopMyIIBI COETMHEHHH B ( > YL » THAD )
CrtpoeHne aTOMOB 3. 3amaHus Ha UCTIOIB30BaHUE
COOTBETCTBHUH CO . .
XUMHYECKHIX XUMHYECKOH CHMBOIIMKY M Ha3BaHUHA
1.1 | OK 01 CTETICHBIO OKHMCIICHUS N
JJIEMEHTOB U MIPHUPOIA COCIMHEHUI 0 HOMEHKIIAType
XUMHYECKHX 3JICMEHTOB, .
MEXIYHAPOJTHOTO COI03a TEOPETUICCKOM
HCXOJIS 3 BAJICHTHOCTH 1 .
U TIPUKJIATHON XUMHH U TPUBHATHHBIX
3JEKTPOOTPHUIIATEIIEHOCTH .
Ha3BaHUM IS COCTABICHHUS XUMAIESCKIX
(GbopMyJ1 TBYXaTOMHBIX COSIMHCHHIA
(oxcumoB, CyabGUAOB, TUIPHUIOB U T.I1.) U
JIPYTUX HEOPTAaHHUYECKUX COCAMHEHHIA
OTJICNIbHBIX KJIACCOB

CocCTaBiIATh XUMHYECKHE

XHMHUYECKOM CBSI3H

1. Tect

«MeranyecKre/ HeMETaNTHIeCKUE
CBOWCTBA, AIEKTPOOTPHUIIATEIIEHOCTD
CPOJCTBO K AJEKTPOHY XHMHUYIECKHAX
AJIEMEHTOB B COOTBETCTBHUE C UX
AIIEKTPOHHEIM CTPOCHHEM H MOJIOKCHUEM
B IICPHUOMYECKON CHCTEME XUMHICCKUX
snemenToB J[.11. MenneneeBay.

2. [pakTudeckue 3a1aHus Ha
YCTaHOBJIEHUE CBSI3U MEXKIy CTPOCHHUEM
aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOINIESCKUM U3MEHEHHEM CBONCTB
XUMHUYECKHX JJIEMEHTOB U UX COSAMHECHUI
B COOTBETCTBHUU C MOJOKECHHUEM
[Tepuoauueckoit cucteme.

3. IlpakTHKO-OpUEHTUPOBAHHEIE
TEOpETUYECKHE 3a/1aHNUsI Ha
XapaKTepU3aLUI0 XUMUYECKUX
3JIEMEHTOB:
«MeramnyecKkre/HeMeTaNTNIeCKUE
CBONCTBA, 3IEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJICKTPOHY XUMHUECKHUX

XapakTepHu3oBaTh

XUMHUYCCKHUEC DJICMCHTHI B

OK 01 Tlepuoauueckuii 3aKOH | COOTBETCTBHUHU C UX

1.2 OK 02 u Tabmna J[.1. MIOJIO)KEHHUEM B
MenneneeBa MepUONUECKON cucTeMe

XUMHUYCCKUX DJIEMCHTOB

J.U. Menneneena
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3JIEMEHTOB B COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHUEM
B NIEPUOANYECKON CUCTEME XUMUYECKUX
snemeHToB JI.U. MenaeneeBa»

Pazgen 2. Xumuueckue

XapakTepu30BaTh TUIIBI

Konrponsnas pabota «CtpoeHue

2 .
peaximu XUMHMYECKHX peaKIyi BEIIIECTBA U XUMUYECKUE PEaKIU»

1. 3agauun Ha cocTaBlIeHHE ypaBHEHUN
peakuii:
- COCAMHEHUS], 3aMEIICHUS, Pa3JI0KCHNU,
oOMeHa;

CocTaBnsaTh peakun - OKHCJINTEIHHO-BOCCTAHOBUTEIBHBIX

COCMHEHUS, PA3IOKEHNSI, | PEAKIMH C NCTIOIB30BAHIEM METOAA

21 OK 01 THnBl XUMHYECKUX oOMeHa, 3aMelleHus, AIIEKTPOHHOTO OanaHca.

' OK 04 | peaxumit OKHCITUTEIHHO- 2. 3amaun Ha pacvyeT MacChl BEIIECTBA UITH
BOCCTAHOBUTEIILHBIE 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY
peakuuu BEILIECTBA, Macce Wi 00BEMY OJTHOTO U3

Y4acTBYIOUIUX B PEaKIUU BEILECTB,;
pacuéTbl Maccel (00bEMaA, KOIMYECTBA
BEIIIeCTBA) NPOIYKTOB PEAKILIUH, €CIIN
OJIHO U3 BEIIECTB UMEET IPUMECH
1. 3amaHus Ha cocTaBlIeHUE
CocTaBnsTh ypaBHEHHS MOJIEKYJISIPHBIX ¥ HOHHBIX PEaKIuii ¢
OK 01 | DnexkrponuTnueckas XUMHUYECKUX PEAKIIUH y4acTHEM KUCJIOT, OCHOBaHUM U coJieH,
2.2 | OK04 | mucconnanms u MOHHOTO 0OOMEHa ¢ YCTaHOBJICHHE U3MEHEHUS KHCIIOTHOCTH
[IK 4.2 | noHHEIH 0OMEH y4dacTueM cpenbl
HeopraHmdeckux BemecTB | 2. JlaboparopHas pabota « Tumnsl
XUMHUYECKHUX peakLuii»
Paznen 3. Ctpoenue u Kontponsnas pabora «CBoiicTBa
9 HccnenosaTth cTpocHUE U
CBOMCTBa . HEOPTaHMYECKUX BEIECTBY
3 CBOWCTBa HEOPTAaHUYECKUX
HEOpraHMYEeCKUX
BEIIIECTB
BEIIIECTB
1. Tect «HoMmeHKkIaTypa 1 Ha3BaHHE
HEOPTraHMYECKUX BEIIECTB UCXOAS U3 UX
XUMHYECKOi (opMyIIBl WIIM COCTaBICHHE
XHUMHYECKOH (hOPMyITBI HCXOAS U3
Ha3BaHUs BEIIECTBA 110 MEXyHapOIHON
VIV TPUBUAIILHOM HOMEHKIIATYPE».
2. 3agauu Ha pacyeT MacCOBOM J10JIH
Knaccudukarus, A P 5
Kraccudumnuposars (Macchl) XUMHYECKOTO 3JIEMEHTa
HOMEHKJIaTypa U
31 OK 01 CTDOCHIE HEOpPTraHMYECKHUE BemecTBa | (COeAMHEHHS)B MOJIEKYIIE (CMECH).
' K 4.2 P B COOTBETCTBUU C UX 3. IIpakTudeckue 3aAaHus 110
HEOPTraHMYECKUX
BEIIECTE CTPOCHUEM KiaccuduKkauy, HOMEHKIIAType U
XUMHUYECKUM (OopMyJIaM HEOPTaHUIECKHIX
BEIIIECTB Pa3IMYHBIX KIIACCOB.
4. IlpakTryeckue 3aaHus Ha
orpeziesIeHue XUMHYECKOH aKTHBHOCTH
BEIIIECTB B 3aBUCHMOCTH BU/IA
XMMHYECKOH CBSI3U U THIIA
KPHUCTAJUTMUECKOH pelIeTKH
1. Tect «OcoOEHHOCTH XMMUYECKUX
CBOMCTB OKCUJOB, KUCIOT, OCHOBaHHH,
aM(OTEPHBIX THAPOKCUIIOB U COJIEI.
YcranaBnuBarh porep AP 8 .
2. 3amaHus Ha COCTaBICHUE YPaBHECHUN
3aBUCUMOCTD (PU3HKO- N
. XIMHUYECKHUX PEAKINNA C yIacTHEM
OI3UKO-XUMUIECKIE XUMHYECKHIX CBOHCTB
OK 01 . MIPOCTHIX M CIOKHBIX HEOPTaHNIECKUX
CBOWCTBa HEOPTraHMYECKHUX BEIIECTB
3.2 | OK02 BEIIECTB: OKCHIOB METAJIJIOB, HEMETAJIJIOB
HEOPTraHMYECKIX OT CTPOCHHUS aTOMOB H
K 4.4 1 aM(OTEPHBIX AITEMEHTOB;
BEIIIECTB MOJIEKYJI, a TAK)KE THIIA

KPHUCTAJLUTUYCCKOM
pelIeTKH

HEOPraHMYEeCKHUX KUCIIOT, OCHOBaHHI U
aM(OTEPHBIX THIPOKCUIOB,
HEOpraHUYEeCKHX COJIEH,
XapaKTepU3YIOINX UX CBOMCTBA U
CIOCOOBI NOTYUYCHHUSI.
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3. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOpPETHYECKHE 3aaHUSI Ha CBOWCTBA U
MOJTy4eHHEe HEOPraHUYECKHUX BEIECTB

1. HpaKTI/IKO-OpI/IeHTI/IpOBaHHLIe 3aJJaHuA
10 COCTAaBJICHHUIO XUMHWYCCKUX peaKHI/Iﬁ C

OK 01 | Unentnduxauns Hccnenosath y4acTHEM HEOPIaHUYECKUX BELIECTB,
3.3 | OK02 | HeopraHuyeckux Ka4eCTBEHHBIE PEaKIUU UCTIOJNIb3YEMBIX JUIS UX UICHTU(UKAIHH.
OK 04 | BemectB HeopraHmdecKux BemecTB | 2. JlaboparopHas pabdora:
«MnenTuduKanms HeOPraHMIECKUX
BEILIECTBY
Paznen 4. Ctpoenue u
n HccnenoBath cTpoeHe 1
CBOMCTBa s KonTponbras padota «CtpoeHne U
4 CBOMCTBA OPraHUYIECCKUX N
OPTaHUIECKUX BelLeCTS CBOHCTBA OPraHUYECKHUX BEIIECTBY»
BEIIIECTB
1. 3apmanus Ha cOCTaBIEHUE HA3BaHUN
OpPraHUYECKUX COETUHEHUI 1o
TPUBMAIBHOMN MM MEXTYHApOAHOU
Knaccudukarus CUCTEMAaTUYECKON HOMEHKIIAType.
¢ ’ Kiaccudunuposarsb yP
CTPOEHUE U 2. 3afaHus HA COCTaBJICHHUE MOJHBIX U
4.1 | OKO01 HOMEHKJIaTypa OPTaHMHICCKHC BCLICCTRA B COKpAIIIEHHBIX CTPYKTYPHBIX (HOPMYJT
' yp COOTBETCTBHUH C UX P TPYKTYP pMY
OPTaHUYIECKUX OPTaHUYIECKUX BEUIECTB OTICIBHBIX
CTPOCHHEM
BEILIECTB KJIaCCOB.
3. 3amaun Ha ompeeeHIe MpoCcTeHIIeH
(hopMyIIBI OPraHUYECKOI MOJIEKY B,
MCXOJISl U3 SIIEMEHTHOTO cocTaBa (B %)
1. 3agaHus Ha cOCTaBJICHUE YpPaBHEHUI
XHUMHYECKHX PEAKIHUH C ydacTuem
OpPraHNYECKHX BEUIECTB HA OCHOBAaHMUHU MX
cocTaBa M CTPOCHHUS.
2. 3amaHus Ha COCTaBJICHUE YPaBHCHUN
YcranaBiuBathb XUMHUUYECKUX PEAKLMN, WLITIOCTPUPYOLINX
OK 01 | CgoiicTBa 3aBUCHMOCTH (DU3UKO- XUMHUUYECKHE CBOMCTBA C y4ETOM
4.2 | OK02 | opranudeckux XUMHUUYECKUX CBOMCTB MEXaHHU3MOB IIPOTEKAHUS JaHHBIX
OK 04 COEIMHEHU N OpraHUYEeCKHX BEIIECTB OT | PEaKLHUil U TeHETUYECKOH CBSI3U
CTPOEHHMST MOJICKYJI OPTaHUYECKUX BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHsbIe 3a/1a4¥ 110 ypaBHEHHUAM
PEaKIuii C yuacTHeM OpPraHUYeCKUX
BEILIECTB.
4. JlabopatopHas pabota «IIpeBpamieHus
OpPTaHMYECKHX BEIIECTB IPH HAPEBAHUM»
Nnentnduxanus 1. ITpakTUKO-OpHUEHTHPOBAHHBIE 3aJaHUS
OpPTraHUYECKUX 10 COCTaBJICHUIO XUMHYECKUX PEaKIuii ¢
Hccnenosats
OK 01 | BemiecTB, UX 3HAYCHHE y4acTHEM OPraHUYECKUX BELECTB, B T.4.
Ka4eCTBEHHBIE PEaKINU
OK 02 | v mpumeHeHHE B UCIIOJNIb3YEMBIX JUIS UX UICHTU(UKAIMN B
4.3 . OpPraHUYECKUX
OK 04 | 6pITOBOI 1 N OBITY M IPOMBIIIJICHHOCTH.
. COEITMHEHUH OT/IEIBHBIX
[IK 4.2 | npon3BoACTBEHHOI CIACCOB 2. JlaboparopHas padora:
JIeITeIIbHOCTH «MnenTuduKkanys opraHudecKux
4yelloBeKa COEJMHEHUH OTJIENIbHBIX KJIACCOBY»
Pazgen 5.
Kunernueckue n XapaKkTepu30BaTh BIUSHHE
5 T€PMOAMHAMUYECKHE pa3IMYHbIX (GaKTOPOB Ha
3aKOHOMEPHOCTU paBHOBECHE U CKOPOCTh
HNPOTEKAHUS XUMHYECKHX PEaKIIH
XMMHYECKUX peaKIuil
Xapakrtepu3oBath BausHUE | [IpakTMKO-OpHUEHTUPOBAHHBIE
KOHIICHTPAIIH TEOpETHYECKHE 3aJaHNs Ha aHAIIN3
€arupyIoIInX BEIIECTB U AQKTOPOB, BIUSIONINX Ha U3MEHEHUE
CKOpOCTh XMMHUYECKHX pearnpyrorit Hl ¢ POB, HX
OK 01 . TEMIIEPATYPbl HA CKOPOCTh | CKOPOCTU XUMUYECKOU peaKkLuu.
5.1 peakiuii. Xumudyeckoe N
OK 02 XUMHUYECKHX PEAKLIMM. IIpakTHKO-OPUEHTUPOBAHHBIE 3aJaHUsI HA

paBHOBECHEC

XapaKTepI/IBOBaTI) BJIMAHHUEC
HN3MCHCHUA KOHICHTpAallun
BCUICCTB, pCAKIIUN CpCabl

npuMmenenue npunuumna Jle-lllarense nist
HAXO0X/ICHUsI HAlIPaBJICHUS! CMEILICHUS
paBHOBECHS] XUMUYECKON PeaKkIy U
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U TEMIIEpaTyphl Ha
CMEIl[eHHE XUMUUECKOTO
paBHOBECHs

aHaJIn3 Q)aKTOpOB, BJIMAKOIIWX Ha
CMCILICHUEC XUMUYCCKOI'0 paBHOBECHS

HccnenoBaTs HCTHHHEIE

6 Paznen 6. PacTBOpBI PacTBOPHI € 3alaHHBIMU
XapaKTEePUCTHKAMHU
1. 3agauu Ha MPUTOTOBJIEHUE PACTBOPOB.
OK 01 2. IlpakTHKO-OPHEHTHPOBAHHBIE
PaznuuaTh HCTHHHBIC acdeTHBIC 3a/IaHMs Ha TUCTICPCHEIC
6.1 | OK02 | [Tomarue o pacTBOpax P A P 9
1K 4.4 pacTBOpEI CHCTEMBI, HCTIONIb3yeMbIe B OBITOBOH 1
' TIPOM3BOJICTBEHHOU ACSATEIBHOCTH
YeIIOBEKa
OK 01 . Hccnenosats uznko- JlabopaTopHnas pabota «IIpuroToBieHne
HccnenoBanue cBOMCTB N
6.2 | OK 04 XUMHYECKIE CBOMCTBA pacTBOpPOB»
pacTBOpoB
11K 4.4 HMCTUHHBIX PACTBOPOB
IIpodeccroHaIbHO-OPUESHTHPOBAHHOE COJIEpKaHue (CoIepKaHne IPUKIIATHOTO MOTYJIs)
O1eHUBaTh MOCIIEICTBUSA 3ammuTa Ketica (¢ yaeToM Oymyrei
Paspen 7. Xumus B N -
LIty 1 OBITOBOI U podecCHOHANBHOM eI TeILHOCTH)
Y . MPOU3BOJICTBEHHOM
7 MPOU3BOJICTBEHHOM
JIeSITEIbHOCTH YeJIOBEKa C
JeSITEIbHOCTH N “
MO3UIMHA 3KOJIOTHYECKOH
YeJloBeKa
Oe3omacHoCTH
OK 01 OrneHuBaTh NOCIEACTBUS Ketic (¢ yuerom Oyayieit
OK 02 Xumust B OBITY 1 OBITOBOM 1 po¢eCcCHOHANBHON IeSITeIPHOCTH)
71 | OK 04 TIPOM3BOJICTBECHHOM TIPOM3BOJICTBCHHOM 1. 1. TIpon3BOACTBO MOTYIIPOBOTHHKOBBIX
' OK 07 | AeATenbHOCTH JIESTeTTHHOCTH YeJIOBEKa C | JIEMEHTOB.
K 4.0 | HenoBeka TIO3HUIUH SKOIOTUIECKOM 2. Co3pnanme nHPOTpadUKA STATIOB

0€e30I1aCHOCTH

PA3JIMIHBIX XUMHWYCCKUX MMPOU3BOACTB.

20




JlenapraMeHT 00pa3oBaHus, KyIbTyphl U criopTa HeHenkoro aBTOHOMHOTO OKpyTa
roCy/1apCTBEHHOE OIOKETHOE MPO(PeCCHOHATBHOE 00Pa30BaTEIbHOE YUPEKICHUE
HeHenkoro aBTOHOMHOTO OKpyra
«Henenkui arpapHO-3KOHOMHUYECKUN TEXHUKYM UMeHH B.I. BonkoBa»
(I'BITOY HAO «Henenkuii arpapHO-3KOHOMHYECKUI TEXHUKYM UMeHH B.I. BoikoBay)

®OHJ OHEHOYHBIX CPEJICTB
YUYEBHOU JUCHUIIIMHBI
bBY/1.09. XUMUA

Hapssau-Map
2024






COJIEP)KAHUE

1. TACITOPT ®OHJA OHEHOYHBIX CPEJICTB ....ccoeiiiiiiiiceeeee e
2. KOHTPOJIbHO-OLIEHOYHBIE @ CPEACTBA JJIA  TEKVYILIET'O

3. KOHTPOJIbBHO-OLIEHOYHBIE CPEACTBA JUUIA ITPOMEXYTOYHOU

ATTECTALIM ....oooiiiieee et



1. ITACIIOPT ®OHJA OLIEHOYHLIX CPEJCTB

KOHTpOJ'IBHO-I/I?)MepI/ITCJ'IBHBIe MaTcpuaibl MPCAHASHAYCHBI JI ITPOBCPKU

pEe3yJbTaTOB OCBOCHUSI Y4YEOHOM JAUCHUILIAHBI

bYJ1.09 Xwumusa oOCHOBHOM

npodeccuoHanbHOM o0pa3oBaTenbHOM mporpaMMmel o cneruansHoctu 40.02.04
KOpucnpynennus, BXOAsIIyI0 B YKpYNHEHHYIO Tpyniy crnenuanbHocteidt 40.00.00
IOpucnpynenuus.

KoHTpOIbHO-U3MEPUTENBHBIE MAaTEPUAIIBI TTO3BOJISIIOT OLIEHUBATH OCBOEHUE
YMEHHMM M YCBOCHHUE 3HAHUH 10 Y4eOHOM AUCITUTIIINHE.

1.1. KOHTpOJ'IB M OIICHKA PC3YJIbTATOB OCBOCHMA JUCIUIIIIMHBI

Ne | OK/IIK | Monayis/Paznen/Tema |

Pe3ynbraT 00yueHust

Tunsl OLICHOYHBIX MEPONIPUSITHUIM

[ OcHOBHOE CcOJIep>KaHue

Pazgen 1. OcHOBEI
CTPOCHHS BEIIECTBA

®dopmynupoBaTh 0a30BEIE
MOHSITUS M 3aKOHBI XUMHHU

1.1 | OKO0I

CrpoeHue aTOMOB
XUMHYCCKHUX
3JIEMEHTOB U NpUpOIa
XHUMHUYECKOH CBSI3U

CocTaBnsTh XUMHYECKHE
(hopMyJIIBI COeTUHEHHH B
COOTBETCTBHH CO
CTETICHBIO OKUCIICHUS
XMUMHYECKHX JIEMEHTOB,
UCXOJIsl U3 BAJICHTHOCTH U
ANIEKTPOOTPULIATEILHOCTH

1. Tect «CTpoeHHEe aTOMOB XUMHYECKUX
3JIEMEHTOB U NIPUPOJA XUMUUECKOU
CBSI3I.

2. 3a7a4yu Ha COCTaBJIIEHNE XUMHUYECKUX
(bopMyT TBYXaTOMHBIX COCIMHCHUHA
(oxcunoB, cynb(OUI0B, THAPUIOB H T.II.).
3. 3aaHus Ha KCIIOJb30BaHHE
XMMUYECKOH CUMBOJIMKY U HAa3BaHHUI
COCIMHEHUI IT0 HOMEHKIIAType
MEXIYHAPOIHOTO COI03a TEOPETHUECKOM
Y TIPUKJIATHON XUMHH U TPUBHATIHHBIX
Ha3BaHUM JIJI1 COCTABJICHHSI XUMHUECKHUX
(hopMyIT IBYXaTOMHBIX COeTUHEHUI
(oxcumoB, CyabGUAOB, TUIPHUIOB U T.I1.) U
JIPYTUX HEOPTAHUYECKUX COETMHEHUN
OTIEIbHBIX KJIACCOB

OK 01

12 OK 02

Ilepuonuueckuii 3aKoH
u Tabmua J1.1.
Menneneepa

XapaxkTepu3oBaTh
XMMHUYECKHE DJIEMEHTHI B
COOTBETCTBHH C UX
II0JI0’KCHHEM B
MEePUOINYECKON cUCTEME
XUMHYECKHUX DJIEMEHTOB
J.U. Menneneena

1. Tecr
«MeTtaunyecKre/HeMeTaTTNIeCKHIe
CBOWCTBA, AIEKTPOOTPHUIIATEIIEHOCTD H
CPOJCTBO K ANEKTPOHY XHMHUYIECKHAX
3JIEMEHTOB B COOTBETCTBHE C UX
ANIEKTPOHHBIM CTPOEHHUEM U TTOJIOKEHUEM
B MEPUONUECKON CHCTEME XUMHUECKUX
anemenToB [|.U. MenneneeBay.

2. [IpakTudeckue 3a1aHus Ha
YCTaHOBJIEHUE CBSI3U MEXKIy CTPOCHHUEM
aTOMOB XMMHUYECKUX JIEMEHTOB U
MEePUOINYECKUM U3MEHEHUEM CBOMCTB
XUMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUN
B COOTBETCTBUU C MOJOKEHUEM
[Tepuoauueckoit cucteme.

3. IlpakTHKO-OpUEHTUPOBAHHEIE
TEOpETUYECKHE 3a/1aHUsI Ha
XapaKTePU3aIUI0 XUMHIECKUX
3JIEMEHTOB:
«MetamnyecKkre/HeMeTaITUIeCKIe
CBONCTBA, 3IEKTPOOTPULATEIBHOCTD U
CPOJICTBO K BJIEKTPOHY XUMHUECKHUX
9JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOEHUEM U MOJIOKEHHUEM
B MIEPUOANYECKON CCTEME XUMHUYECKUX
anemenToB JI.M. MenneneeBay

Pazgen 2. Xumunueckue

XapaKTepI/BOBaTL THIIbI

Konrponbnas pabora «Ctpoenne




peakuuu

XUMHUYCCKUX peaKLII/Iﬁ

BCUICCTBA U XUMHUYCCKUEC PCAKLNI»

CocCTaBIsTh peakuuu
COCIMHEHUSI, Pa3I0KEHHS,

1. 3agauu Ha coCTaBlIeHHE yPaBHEHUN
peakuui:

- COCTUHEHUS, 3aMEIIECHUs, Pa3JI0KeHHs,
oOMmeHa;

- OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCMOJIb30BAHUEM METOa

21 OK 01 THIBl XUMHYECKUX oOMeHa, 3aMelleHus, AIIEKTPOHHOTO OayaHca.

' OK 04 | peaxumit OKHCITUTEIHHO- 2. 3amauu Ha pacdeT MacChl BEIIECTBA UITH
BOCCTAaHOBUTEIIFHBIE 00BEMa Ta30B IO U3BECTHOMY KOJIHMYECTBY
peaxun BEIIIeCTBa, Macce WK 00BEMY OJHOTO U3

YYaCTBYIOUINX B PEAKIIMH BEIIECTB,;
pacuéTsl Maccel (00bEMa, KOMMIeCTBa
BEIIleCTBa) NPOAYKTOB PEaKLUH, eCIIU
OJIHO U3 BEIIECTB UMEET MPUMECH
1. 3agaHus Ha cocTaBiIeHUE
CocTaBiATh ypaBHEHUS MOJICKYJISIPHBIX W HOHHBIX PEAKIIHH C
OK 01 | DnexTponurudeckas XUMHUYECKUX PEaKLuu y4acTHEM KUCJIOT, OCHOBAHM U COJIEH,
2.2 | OK04 | muccommarus u HOHHOTO OOMEHa ¢ YCTaHOBJIEHHE U3MEHEHHMSI KHCIIOTHOCTH
IIK 4.2 | noHHBIH 0OMEH y4dacTueM cpenbl
HEopraHm4YecKux BemecTB | 2. JlaboparopHas padota « THIbI
XUMHYECKIX PeaKIIHin»
Pasnen 3. Ctpoenue u Kontponpnas pabora «CBoiicTBa
. HccnenoBath cTpocHUE U
3 CBOWCTBa CBOFICTBA HEOPAHMYCCKIX HEOPTaHMYECKUX BEIIECTBY
HEOPTaHMYECKIX
BEIECTE BCIIIECTB
1. Tect «Homenknarypa u Ha3BaHue
HEOPTraHMYECKUX BEIECTB UCXOAS U3 X
XMMHYECKOH (DOPMYIIBI M COCTABJICHHE
XMMHYECKOH (POPMYIIBI HCXOS U3
Ha3BaHU BELIECTBA M0 MEXKAYHApOIHON
WJIM TPUBUAIBHON HOMEHKIATYpe».
Knaccupmranus, 2. 3agauu Ha pacyeT MacCOBOH JIOJIH
HOMEHKITATYpa 1 Knaccupummposats (Macchl) XUMUYECKOTO AJIeMEeHTa
31 OK 01 cTpocHHue HEOpTraHMYECKHUE BeMecTBa | (COeAMHEHHS)B MOJIEKYIIE (CMECH).
11K 4.2 B COOTBETCTBUHU C UX 3. [IpakTuueckue 3a1aHus IO
HEOPTaHIMYECKIX
- CTPOCHUEM Kiaccu(puKaIui, HOMEHKJIAType ’
XUMHYECKIM (hOpMyIaM HEOPTaHHYECKIX
BEIIIECTB Pa3IMYHBIX KIIACCOB.
4. IlpakTuyeckue 3aJaHus Ha
OIpeiesIieHe XUMUYECKOW aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH BHJIA
XUMUYECKOHN CBSI3U U TUIA
KPUCTAJIINYECKON PEIIETKU
1. Tect «OCOOEHHOCTH XUMHUYECKUX
CBOWCTB OKCHOB, KHCIIOT, OCHOBAHHIA,
aM(pOTEPHBIX THAPOKCUIIOB U COJICH.
2. 3aaHus Ha COCTaBJIEHUE YPaBHEHUN
YcraHaBiIHBaTh XMMUYECKHUX PEaKIUi C ydacTHEM
3aBUCHMOCTb (hU3HKO- MPOCTBIX U CHOXKHBIX HEOPraHUIECKHUX
OK 01 CDI/BVI/IKO-XHMH%CKHG XUMHYECKHX CBOICTB BEIIECTB: OKCUA0B METAJJIOB, HEMETAIITIOB
32 | Ok op | cBOficTBA HEOPTraHMYECKUX BEIIECTB | M aM()OTEPHBIX AJIEMEHTOB; 5
[IK 4.4 | Heopranmiecknx OT CTPOCHHUS aTOMOB H HEOPTaHMYECKUX KUCIIOT, OCHOBAHUH 1
’ BEIIIECTB MOJIEKYJI, a TAK)KE THIIA aM(pOTEPHBIX THAPOKCHIIOB,
KPHUCTAUTHUECKOM HEOPTaHMYECKUX COJIEH,
pemeTKn XapaKTepU3yIONMNX UX CBOHCTBA U
CHOCOOBI OTYYEHUS.
3. IIpakTUKO-OpUEHTUPOBAHHbBIE
TEOpPETHYECKHE 3aJaHUSI Ha CBOWCTBA U
MOJYYCHHE HEOPTaHMICCKHUX BEIICCTB
33 OK 01 Wnentudukanms Hccnenosats 1. [IpakTUKO-OPUEHTUPOBAHHBIE 3aAaHUS
OK 02 | HeopraHHYECKUX Ka4eCTBECHHBIC PCaKIHH [0 COCTAaBJICHUIO XUMHUYECKUX pPeakluii ¢




OK 04

BCILICCTB

HCOPraHN4YCCKUX BCUICCTB

y4acTHeM HEOPraHMYECKUX BEIECTB,
HCIIOJIb3YEMBIX JUTS UX MICHTU(DUKAIMH.
2. JlaboparopHast padora:
«MnenTuduKanus HeOPraHUIECKUX
BEILECTBY

Paznen 4. Ctpoenue u
CBOMCTBa

Hccnenoath CTpOCHUEC U

Kontponbnas pabora «CtpoeHne u

4 CBOMCTBA OPraHUYECKHX .
OPTaHUIECKUX BelLeCTS CBOHCTBA OPraHUYECKHX BEIIECTB)»
BEIIIECTB
1. 3aganus Ha cOCTaBIEHUE HA3BAaHUN
OPTaHUIECKUX COCTUHEHHH 110
TPUBUAIBHOMN WM MEXIyHAPOIHOM
Knaccudukarus, CUCTEMAaTHYECKON HOMEHKJIAType.
CTPOCHHE H Knaccnguuuposars 2. 3amgaHus Ha COCTABJICHHE TOHBIX U
4.1 | OKO01 | HomeHKnaTypa OPTaHHMHICCKHE BEILCCTEA B COKpaIIeHHBIX CTPYKTYPHBIX (OpPMYII
OpPTraHUYECKUX COOTBETCTBHM € X OpPraHUYECKHX BEUIECTB OTAEIbHBIX
BEIIIECTB CTpOCHHEM KJIaCCOB.
3. 3agauu Ha onpeeNeHre mpocTeiieit
(bopMyJIBI OPraHUuECKOi MOJIEKYJIBI,
WCXOJIsl M3 DJIEMEHTHOT0 cocTana (B %)
1. 3agaHus Ha cOCTaBJICHUE YpPaBHEHUI
XMUMHYECKHX PEAKIHUH C ydacTueM
OpPTraHUYECKUX BEIIECTB HA OCHOBAHUH MX
COCTaBa M CTPOCHHSI.
2. 3afaHus Ha COCTaBJICHUE ypPaBHEHUN
YcraHaBnMBaTh XHUMHYECKHX PEAKIUH, HIUTIOCTPHPYIOIINX
OK 01 | CgoiicTBa 3aBUCHMOCTH (DU3UKO- XUMHUUYECKHE CBOMCTBA C y4ETOM
4.2 | OK02 | opranugeckux XUMHUYECKHUX CBOMCTB MEXaHHU3MOB IIPOTEKAHUS JaHHBIX
OK 04 | coenuHeHuit OpPraHUYECKUX BEIIECTB OT | PEAKLMI U TEHETUYECKOM CBSI3U
CTPOEHHUS MOJIEKYT OpPraHUYECKHX BEIIECTB Pa3HBIX KJIACCOB.
3. PacueTHble 3a/1a4y IO YPaBHEHUSIM
peaKIuii C yyacTUEM OpPraHUYeCKHUX
BEILIECTB.
4. JlabopatopHas pabota «IIpeBpamieHus
OpPTraHUYECKUX BEUIECTB ITPHU HATPEBAHUI»
Wnentnduxanns 1. IlpakTnKO-OpHEHTHPOBAHHBIC 3aJaHUS
OpPTaHUYECKUX 10 COCTABJICHHIO XUMHYECKUX PEaKInii ¢
OK 01 | BemiecTs, UX 3HAYCHHE Hccnenosats y4acTHEM OPraHHUYECKUX BEILECTB, B T.U.
Ka4yeCTBEHHbIE PeaKIUu
43 OKO02 |mu NPHMEHEHHE B OPraHHUCCKIX HCTIONB3YEMBIX JUTS UX UACHTU(PHUKAINN B
OK 04 | 6sITOBOI 1 N OBITY ¥ IPOMBIIIJICHHOCTH.
. COEMHEHUH OT/IEBHBIX
IIK 4.2 | mpou3BOJICTBEHHOM KIACCOB 2. JJaboparopHas pabora:
JIeSITETIbHOCTH «nenTrnuKaIms OpraHnIeckKux
JeJ0BeKa COEJIMHEHHUH OT/ICJIHBIX KJIACCOBY
Paznen 5.
Kunernueckue u XapaKkTepu30BaTh BIUSHHE
5 TEPMOANHAMUYIECKHE pa3IMYHbIX (aKTOPOB Ha
3aKOHOMEPHOCTH paBHOBECHE U CKOPOCTh
MIPOTEKAHUS XUMHYECKHUX peaKIui
XUMHYECKHX PeaKIHi
Xapaxrepus3oBaTh BiusiHue | [IpakTHKO-OpHEHTHPOBAHHBIE
KOHLIEHTpaLIH TEOpETHYECKHE 3aJ]aHUsl Ha aHAIIU3
pearupyommx BemecTB 1 | (pakTopoB, BIMSIOMINX HA U3MEHEHHE
TEeMIIepaTypbl Ha CKOPOCTh | CKOPOCTH XMMHYECKOH PeaKIny.
OK 01 CKOPOCTh XMMHUYECKHX | XHUMHUYECKUX PEaKInii. [IpakTHKO-OpHEHTHPOBAHHBIE 33/IaHMS HA
51 OK 02 peakuuii. Xumuueckoe | XapakTepu3oBaTh BIMsHUE | npumeHeHue npuHuuna Jle-Illatense s
paBHOBECHE M3MEHEHHUS KOHIIEHTPAIlMH | HaXOXKIACHUS HAIIPABICHUS CMEIIICHHS
BEIIIECTB, PEAKIMX CPEAbl | PABHOBECHS XMMUYECKOI peakuy 1
U TeMIepaTypsl Ha aHanu3 (aKkTOPOB, BIUSIOMINX Ha
CMEIEHHE XUMUIECKOTO CMeIlleHNe XUMUYECKOTO PaBHOBECHS
paBHOBECHsI
6 B e 6, B HUccnenoBaTh NCTHHHBIE

PacTBOpPLI € 3a/IaHHBIMHA




XapaKTEPUCTHKAMHU
1. 3agaun Ha IPUTOTOBJICHHE PACTBOPOB.
OK 01 2. IlpakTHKO-OPHEHTHPOBAHHBIE
Pa3nnyaTth nCTHHHBIE aCueTHBIC 3aJaHUs Ha JIUCIIEPCHbIE
6.1 | OK02 | Ilonarue o pacTBopax P A A P 9
K 4.4 pacTBOpbI CHCTEMBI, HCIOJIb3yeMbIe B OBITOBOW U
’ MPOM3BOJICTBEHHOH AEATEILHOCTH
4eJI0BeKa
OK 01 . Hccnenosathb Gpusmko- Jlabopatopnast padota «I[IpuroroBnenne
HccnenoBanue cBoiicTB o
6.2 | OK 04 XUMHYECKIE CBOMCTBA pacTBOpPOB»
pacTBOpoOB
11K 4.4 HMCTUHHBIX PACTBOPOB
IIpodeccroHaIbHO-OPUESHTHPOBAHHOE COJIEpKaHue (CoaepKaHue MPUKIIATHOTO MOYJIs)
O1eHUBaTh MOCIIEICTBUSA 3ammuTa Ketica (¢ yaeToM Oymyrei
Pasnen 7. Xumus B o o
6LLTY 1 OBITOBOH 1 PO eCCHOHANBHOM AesITeIbHOCTH)
y . MIPOU3BOICTBEHHON
7 TPOH3BOICTBEHHOM
JESTEILHOCTH YEIOBEKa C
JESTEIFHOCTH . .
MO3UIAN SKOJIOTHIECKOH
YeJIoBeKa
Oe3omacHoCTH
OK 01 OrneHuBaTh NOCIEACTBUS Keiic (¢ yuerom Oyaymieit
OK 02 Xumust B OBITY U OBITOBOI U po¢heCCUOHANBHOM JCSITeIBHOCTH)
71 | ok 04 IIPOU3BOJCTBEHHOU IIPOU3BOJCTBEHHOU 1. 1. ITpou3BOACTBO MOJTyIPOBOAHUKOBBIX
' OK (7 | AeaTenbHoCcTH JIeSITEIbHOCTH YEJIOBEKA C | JIEMEHTOB.
K 4.0 | Ue7oBeKa MO3ULHUH 3KOIOTUIECKOH 2. Coznanue uHMOrpad Ky 3TAIoB
) 6e3omacHoCTH Pa3INYHBIX XUMHIECKUX TIPON3BOJICTB.
1.2. Opranu3zaiusi IpoMeXKyTOUYHOTO KOHTPOJIS 10 y4eOHOU JTUCHIUILIMHE

HpOMC)KYTO‘IHBIﬁ KOHTPOJIb OCBOCHHA AOUCHUINIMHBI OCYIICCTBIIACTCA

dopme nudPpepeHIMpoBaHHOTO 3a4UeTa.




2. KOHTPOJIBHO-OLIEHOYHBLIE CPEJACTBA JIJISI TEKYILIEI'O
KOHTPOJIA

2.1 KommiekT MaTepuasnoB Jjisl MPOBEICHUS KOHTPOJIBHBIX paboT

Kontponbnas pabora Nel
Kontponbnas pabora «CTpoeHHe BEIECTBA U XUMHUUECKHE PEaKIIUm)
1.Kakue yacTHIpl BXOJAT B cOCTaB spa atoma? Beidepure Bce npaBuiIbHbIE OTBETHI (OJJMH HIIH HECKOJIBKO)

a. IIporonst
6. DJeKTpoHEI
B. MOJEKYJIBI KHCIOpOJa
I. HEUTpPHUHO
JI.  HEUTPOHBI
€. HYKIHIBI
banmnos: 2

2. Bepxumii nHIEKC XUMIYEcKoro eMenTa [lepuoaaeckoit Tabmuisr . 1. MenneneeBa o603HavaeT (HarmpuMep:
12C). Buibepute 0fUH NpaBUIbHBIA OTBET
KOJINYECTBO sAep
YHCII0 HYKIIHIOB
YHCII0 U30TONOB
I. MAaccoBOE€ YHCIIO
bannos: 1
3. Kakas yactuma o0saiaeT MOJIOKUTENBHBIM 3apsiioM? BeiOepure ognH npaBUIIbHBII OTBET
a. JJIEKTPOH
0. HeUTpoH
B. IIPOTOH
I. BCE OTBETHI BEPHBI
bannos: 1
4. VI3 9ero cocToAT MOJEKYbI? 3alUIIUTe OTBET
bannos: 3
5. IopsnkoBslit HOMep 3neMenTa B [lepuonudeckoit tabmuue . Y. MeHnneneeBa coBmanaer ¢
S7pa aToMa.
JlonuiuTe NpoIyIeHHOe CI0BO.
baynos: 1
6. 13 Kaknx »JIeMEHTOB COCTOUT IEPBbIil neprox Tadnuibsl Menaeneesa? Beibepure Bce npaBuilbHbIE OTBETHI (OUH
WJIM HECKOJIBKO)
a. KHCIIOpPOA

w o

cepa

B. BOJOPOJ

I. Kaluh

O. Teaui

e. Opom

K. ¢TOp

3. as3oT
Bamos: 2

7. O6GnacTb IPOCTPAHCTBA B @TOME, COOTBETCTBYIONIYIO 90%-H0Il BEpOATHOCTH IIPEOLIBAHUS YJIEKTPOHA, HA3bIBAIOT
2 2

Bbannos 3.
8. Vkakute BaJICHTHOCTH Kuciaopoaa. OTBET 3alUIIUTE B BUJIC YUCIIA
bamnos: 3
9. AToMm (MOH), TN JIEKTPOHHYIO TIApy, Ha3bIBAIOT:
a. JIOHOPOM
0. OCHOBaHHEM
B. aKIENTOPOM
I. KHCIOTOU

bannos: 2

10. XUMHYECKasi CBsA3b cO3/aeTcsi oOIIel JJIEKTPOHHON mapod, BO3HHUKAIOWIEH U3
HECMapEHHBIX 3JEKTPOHOB PEArUPYIOIUX aTOMOB. BCTaBbTE NPOIyIIEHHOE CI0BO.

bannos: 3

11. C xakuMu aTOMaMd BO3MOXKHO 00pa3oBaHHe BOJOPOJIHOW cBs3u? Beibepute BCe MpaBUIIbHBIE OTBETHI (OJUH
WA HECKOJIBKO)



a. asor
0. xuciopon
B. cepa
T. 30JI0TO
o GTop
€. IKenes3o
bannos: 2
12. ConocTaBbTe THIBI KPUCTAJUIMUECKUX CTPYKTYP € XapaKTEPUCTHKAMH.
Merannuueckas CTpyKTypa Peanuzyercs B ciydae 3JIEMEHTOB c OompIon Pa3HOCTbBIO
3JIEKTPOOTPHUIIATEILHOCTE M
MonekynsipHble CTPYKTYPBI TUNU4YHBIN IpUMEP TaKOH CTPYKTYpPhl — anMas
Honnas cTpykrypa BaneHtHple  27eKTpOHBI  OOBEAMHSIOTCS B <KDJIEKTPOHHBIA  ras>>,
3aKPEIUISIONIMN aTOMBI B y37aX CTPYKTYpPHI
ATOMHas CTpyKTypa XapakTepHOe CBOWCTBO — JIETKOCTh II€peXoja B JKHJIKOE U Ta3000pa3Hoe
COCTOSIHUE
bannos: 3
13. Yucino Ka)XJOT0 XMMHYECKOI0 JIEMEHTA B JIEBOM U NPaBOM YaCTAX ypaBHEHUS XUMHUYECKON
pCaKkun JOJIKHO OBITh OJJMHAKOBO.
bamnos: 1

14. Kak Ha3bIBalOT NPEBPAIICHHUS BEIICCTB, CBA3aHHBIC C U3MEHCHHEM COCTaBa U CTPOCHHSI CTPYKTYPHBIX ¢IUHHII
BemecTna?

a. XUMHUYECKUE PEaKIHU

0. KaTtaaus

B. O00OpazoBaHHe CBs3CH

T. 3aKOH COXPaHEHHS MacChl

bamnos: 1

15. Peakiusi, mpoTeKarolas ¢ MOTJIOMIEHUEM TEIUIOTHI, Ha3bIBACTCS

bannos: 3

16. ConocTaBbTe BUJIbI XUMUYCCKHUX PEAKITHIA:

Peakiuu ooMeHa BemecTBO npu M3MEHEHUH YCIIOBUH pasyiaraeTcs Ha JiIBa UJIM HECKOJBKO HOBBIX
BEIIECTB

Peakimu pa3ioxeHust W3 1ByX MCXOJHBIX BEIIECTB 00pa3yeTcs OJUH MPOAYKT

Peaknuu 3amenieHus PeareHTsl 0OMEHUBAIOTCSI MEXTy CO00M aTOMaMK WJIM TPYIIIIAMH aTOMOB

Peaknnu coennueHus ATOMBI WM TPYNNBl aTOMOB, COCTABIISIONINE OJUH U3 PEAreHTOB, 3aMEIIAI0T
HEKOTOPBIEC U3 ATOMOB B JJPYTOM peareHTe

17. Ha pucyHke n3o0paxeHa MOJENb SApa aTOMa HEKOTOPOTO XMMHUYECKOTO dJIEMEHTa

O3HAaKOMBTECH C MPEAJI0KEHHOI MOJIETIBIO U BBITOIHUTE CIIEAYIOLIHE 3a1aHHUs:

1) 3anummMTe CUMBOJI XMMHUYECKOT 0 3JIEMEHTa, KOTOPOMY COOTBETCTBYET JaHHAsI MOJEIb aTOMa;

2) 3anuInuTe 3apsj AApa 3TOro 3JIEMEHTa U MacCOBOE YUCIIO JaHHOTO aTOMa;

3) onpenenute, K METAIIaM HITM HEMETaJlIaM OTHOCHTCSI ITPOCTOE BEIECTBO, KOTOPOE 00pa3yeT 3TOT HIIEMEHT.
OTBeTHI 3aNUIIUTE B TAOJIHILY.

CHMBOJI XUMHYECKOTO
JJIEMEHTA

18. Tlepuoanueckas cucreMa xummudeckux 3nemenToB J[.M. MenneneeBa — Ooraroe XpaHUIUIIE HHQOPMAITHH O
XUMHUYECKHX JJIEMEHTaX, UX CBOMCTBAaX U CBOMCTBAX UX COEIMHEHUI, O 3aKOHOMEPHOCTSX U3MEHEHHSI dTUX
CBOMCTB, 0 croco0ax MOJy4YeHHs BEUIECTB, a TAKXKE O HAX0XKACHUU UX B mpupoe. Tak, HarpuMep, U3BECTHO, YTO C
YBEITMUEHUEM TOPSAKOBOIO HOMEpPa XUMHUYECKOTO JIEMEHTA B TIEPHOAX DJIEKTPOOTPHUIIATETHHOCTh JIEMEHTOB
YBEIMUMBAETCS, a B TPYIIaX — YMEHBIIIAETCS.

Y4uteiBas 9TH 3aKOHOMEPHOCTH, PACTIONOKHUTE B TIOPSAKE YBETUUCHUS MICKTPOOTPHUIIATETLHOCTH CIIETYIOIINE
aeMeHThI: PTop, OpomM, XJ10p. B 0TBETE 3anuIIUTE CHMBOJIBI AJIEMEHTOB B HYKHOW TIOCIIE0BATETHHOCTH.

OrtBer:

4. B nmpuBeAEHHO HIDKE TAONHIE MPEICTABICHBI IIPUMEPHI (POPMYJI BEIIECTB C KOBAJICHTHON W MOHHOU
XUMHUYECKOHU CBS3bIO.

[pumeps! popmyI BelecTs

3apsn sapa MaccoBoe uucio IIpocToe BemiecTBO



C KOBaJIEHTHOH XMMUYECKOH CBSI3LIO C MOHHON XMMHYECKOH CBA3BIO

« CCly; * BaS;
* SOy; * CaO;
* Oy * NaCl

Hcnone3ys naHHyro HHGOpMAINIO, ONIPEAETIUTE BUI XUMHUUECKOH CBSI3U:
1) B 6pomue xanmus (KBr) ;
2) B okcupe yriepona (II) (CO)

Kontponpras padora Ne2
CBolicTBa HEOPTaHMYECKNX BEILECTB

1. Pacmosioskute mocie10BaTeIbHO METAUIBI B 3JIEKTPOXUMHIECKOM psimy Hampsukerus: Au, Ca, Li, Co, Zn
bannos: 3
2. K xakoif rpymire 3JJIeMeHTOB OTHOCSTCS] BCE XMMHUYIECKHE dJIEMEHTHI [ leprnoqiaeckoii CCTeMBI TIOCe pagoHa?

a. Tanorensl

6. Meramis

B. OJaropoHbIe ra3sl

I. HeMeTaJIbl
bamnos: 1
3. Kakoii MeTan mpucyTCTBYET B OpraHU3Me YelIOBEKa B HAMOOJIbIIEM KOJINUeCTBE?

a. K

6. Ca
B. Na
r. Fe
Bamnos: 1
4. Yro 13 yKa3aHHOTO OTHOCHUTCS K CJIOXKHBIM BellecTBaM?
a. Asor
6. Harpuit
B. TaHOI
r. Xene3o
a. Metan
€. CcepHas KUCJIOoTa
Bbamos: 2
5. Ykaxure s1eMeHTsl rpynisl [1A:
a. Na
6. Ca
B. Be
r. Fr
o Au
e. Ba
Bbannos: 2

6. YKaXUTe CIPaBEJIMBOC BhICKA3bIBAHHE 00 aTFOMUHHH:
a. aIOMUHUH HE pearupyer ¢ pa30aBIeHHBIMU KUCIOTaMHU
0. aMIOMUHUI HE pearupyer ¢ YUCTOH BOHOH
B. B COJISIX aFOMHHHY 3aMeIacT MEHee aKTHBHBIC METAIIBI
T. aJIOMHHHUI HE OKHCISIETCS BOJOU B paCTBOPAX MIEIOYCH
bannos: 2
7. IlepBoe MECTO Cpei HEMETAIUIOB II0 PACTIPOCTPAHESHHOCTH B 3¢MHOM KOpE 3aHUMAET:
a. KHCIOpPOA

6. BOmOpOn
B. Teaul
I. KpeMHHI
bammnos: 1
8. CKOJIbKO XUMHYECKHX DJIEMEHTOB OTHOCITCS K HeMeTauiam?
a. 35
6. 18
B. 7
r. 49
n. 23
Bamnos: 1
9. B xaxom Goke [leproandeckoii TaGIUIBI OTCYTCTBYIOT HEMETAIUIBI?
a. p-6mok
6. d-6mok

B. S-OJIOK



T. HEMCETaJUIbl IPUCYTCTBYIOT BO BCCX I'pyHIiax

bamnos: 1
10. YkaxwuTte BaJICHTHOCTB (hTOpa:
a. 3
6. 5
B. 2
r. 1
Bbannos: 1

11. K xaxoit rpynme [lepromudeckoif TaOIUIBI OTHOCUTCS KUCIOPO?
a. rpymna VIA
6. rtpymms! [IVIA

B. rIpynma VA
r. rpymma VIIA
bamnos: 1

12. Y3 kaKoro BeIIECTBA COCTOAT ajMa3bl?
a. KpEeMHHI

0. cepa

B. ILIMHK

T. yIaepon
Bamnos: 1

13-15. Ipouwnraiite cieayronuii TEKCT U BeIONHUTE 3aaanus 13—15. Hurpat cepedpa (AgNO3) — xopoiio
pacTBOpuUMOE B BOJIe OecIBETHOE TBEPAOE KPUCTATUIMIESCKOE BEIECTBO. ET0 MOKHO MOIYYIHUTH B3aUMOICHCTBHEM
cepebpa win okcuna cepedpa (Ago0) ¢ azotHoit kucnoroit (HNO3). B pesynbpTare peakiiuu ¢ cepeOpoM TakKe
Beiessiercst Oypebiid ra3 — NOz, KOTOPBIif JIErKO pearupyer co IesioYaMu, HarpuMmep, ¢ THIAPOKCHIOM Kajus HIIH
Hatpus (KOH u NaOH), o6pa3yst conu.

Hurpar cepebpa ucnonb3yeTcs B aHATUTUYECKOW XUMHUH, T.K. SIBISETCS PEaKTUBOM Ha COJITHYIO KHCJIOTY
(HCI) u eé conu — xmopuzbl: KaTHOH cepedpa (Ag* ), B3aumomeiicTBys ¢ xjopua-uoHom (CI™ ), obGpasyer Genbiit
TBOPOXKHUCTHIH 0caok xyopuaa cepedpa (AgCl).

AgNO:; npumensiercst B GoTorpaduu, Mpu U3TOTOBICHHH 3¢PKall, YSPHIIT M KpaCUTEIeH, B MEIHUIINHE.

13. CnoxHBIE HEOPTaHUIECKHE BEUICCTBA YCIOBHO MOYKHO PACIPEeINTh, TO €CTh KIacCH(UIPOBATH, IO
YeTBIpEM TpyNIaM, KaK IOKa3aHO Ha cxeMe. B 3Ty cxemy s Kakgod M3 YETHIPEX TPYHIl nuuiume nHo OOHOU
XUMHYECKOH POpMYyIIe BEIECTB U3 TeX, O KOTOPBIX TOBOPUTCS B MPHUBEIAEHHOM BHIIIE TEKCTE.

14. 1) CocTaBbTe OrOBOPEHHOE B TEKCTE MOJIEKYJISIPHOE YpaBHEHHE HUTpaTa cepedpa u3 cepedpa, KoTopast
YIIOMHHAJAch B TEKCTE..

OTBeT:

2) VYkaxuTe, K KaKOMy THIYy pEaKnui (COCTUHEHUs, Pa3IOKEHHUs, 3aMEUICHHs, OOMEHa, OBpP) OTHOCHTCS 3Ta
peakuus.

Ortser:

15. 1) CoctaBbTe MOJIEKYIISIPHOE ypaBHEHUE YIIOMSHYTON B TEKCTE PEAKIIMK HUTPATOM cepedpa U COSTHON
KHCJIOTOH.
OrtBer:
2) CocTaBbTe COKpAIIEHHOE NOHHOE YPABHEHUE ITON PEaKIiH.
Orser:

16. Ilpu uccnemoBaHUU MUHEpPAIH3AIUN OYTHIIUPOBAHHON BOIBI B HEH ObLIM OOHAPYKEHBI CIEIYFOIIHE
annonsl: ClI-, NO3s~, CO3?". Jlna npoBeieHus Ka4eCTBEHHOTO aHaIM3a K 3Toii Boae no6asmiu pactsop CaBra.
1). Kakue u3aMeHeHHs B pacTBOpPEe MOXKHO HAOIIFOJATh MPH IPOBEICHUU TAHHOTO OIbITa (KOHICHTPAIHS BEIIECTB
JIOCTaTOYHAS JIJIsl POBEACHUS aHam3a)?
Ortser:
2). 3anummTe COKpaméHHOe NOHHOE ypaBHEHUE MPOU3OIIEANISH XUMUIECKON peaKIiny.
OrtserT:

17. Jlana cxeMa OKHCINTETbHO-BOCCTAHOBUTEIFHON PEaKITHH.
H,S + HNO3; — H,S04 + NO; + H,O



1. CocTaBbTe AJIEKTPOHHBIH OaaHC ATOH peaKIyy.
Ortsert:

2. YKaXHTE OKHCIIUTENb U BOCCTAHOBHUTEb.

OrtserT:

3. PaccraBpTe KO3 GHUIUEHTH B YpaBHEHHH PEaKIINH.
OrtserT:

10. ana cxema MpeBpalLeHU:
Na,O — NaOH — Na,S0O3; — SO,
HanumuTe MONEKyspHBIE YpaBHEHMs pPEaKIMH, C IOMOHIBIO KOTOPBIX MOXHO OCYIIECTBUTH YKa3aHHBIE
MpeBpalCHHUS.

Kontponbnas pabora Ne3
CTpyKTypa U CBOMCTBA OPraHMYECKUX BEICCTB

1.
11. Y3 npuBen&HHOro mepedHs BhIOEPUTE apOMATHUECKUN YTIEBOAOPOA U KapOOHOBYIO
KHCIIOTY.
3anuinuTe HOMEpa BHIOPAHHBIX BEIIECTB.
AJKUH: ; Crupr:

12. CocraBbTE ypaBHEHHs pEaKUUi: B NPEUIOKECHHBIE CXEMbl XUMHUYECKUX PEaKLUi
BITUIIIATE CTPYKTYpPHBIC (POPMYJIIBI IPOMYIEHHBIX BEIIECTB U PACCTaBbTE KOAPPHUIIMEHTHI.

13. ByraHoH — OeclLBeTHasl )KUJKOCTh C XapaKTEPHBIM 3allaxOM, IIUPOKO MMPUMEHSETCS B
KaueCTBE PACTBOPUTENS JIAKOB, KPACOK, KJIEEB, HEKOTOPBIX MOJUMEPOB U T.II. byTaHOH MO>XHO
IIOJIYYUTh B COOTBETCTBUU C MPUBEAEHHON CXEMOM MPEBPALLICHUN:

Onpenenurte BemecTBO X, BHIOPAB €ro M3 MPeIOKEHHOTO BHINIE MEPEUYHs BEIIECTB. 3aMUIINATE
YPaBHEHUS JABYX PEAKIUH, C IMOMOLIBI0 KOTOPHIX MOYKHO OCYILECTBUTH ITHU MPEBPALICHUS.
3anumute Ha3BaHve BemiecTBa X. [lpu HamWcaHuM ypaBHEHH peEakIUuid HCHOJIb3YWUTE
CTPYKTypHBIE POPMYIIbI OPTAaHHUECKUX BEIIECTB.

14. OgHUM W3 BaKHBIX MMOHATHI B KOJIOTUU U XUMHH SIBIISIETCS «IPEAEITBHO JOMYCTUMAs
kouneHTpanus» (IIJIK). ITJIK — 3To Takas KOHIIEHTpalus BeIIecTBa B OKpYKalolleil cpene,
KOTOpass NpH TMOBCEIHEBHOM BO3JCHCTBUU B TE€UEHUE JIUTEIIBHOTO BPEMEHHW HE OKa3bIBAET
MPSIMOTO MJITM KOCBEHHOTO HEOIArOMpHsTHOTO BIUSHUS HA HACTOSIIEe WK OyayIiee MOKOJIeHHE,
HE CHHXKAET pab0OTOCIIOCOOHOCTH YEIOBEKa, HE YXY/IIIAET €r0 CAMOYYBCTBHUS U YCIOBHUM JKU3HHU.



TTJIK yriekucioro raa B BO3IyXe COCTaBIseT 9 /v,

IIpu paboTe CTPOUTENHLHOM ra30B0M TEIIOBOH MyIIKK B TIOMEIIEHHH MIOMAAbI0 25 M2 1
BbICOTOM TOoTONIKA 2 M 80 cM B Bo3ayxe ckomwioch 644 1 yriekucioro raza. Onpenenure u
MOATBEPAUTE pacyéTamu, MPEBBIIACT JIM KOHIEHTpAIUsl YIJIEKUCIIOro ra3a B BO3JyXe JaHHOTO
nomemenust 3Hauenue I1JIK. Ilpennoxkute crnocoO, MO3BOJSAIOMIMN CHU3UTH KOHIIEHTPALMIO
YIJIEKUCIIOTO ra3a B MOMEIIECHUH.



2.2 KoMmIuleKT MarepuajgoB JUisi TPOBEACHHS JabOpaTOpHBIX paboT U
MPAKTUYECKUX 3aHATUI

Kpurepuii onieHOK mpakTHIeCKuX padboT

OrneHka Kpurepun
«OTnaHO» 1. BemmonHena paboTa 6e3 omuO0K 1 HEIOUETOB;
2. JlonymieHo He 0ojee OHOTO HeIoueTa.
«Xoporio» 1. Jomymeno He Ooiee 0HON HETpyOOi OMUOKHN W OTHOTO HEA0YETa;

2. JlonymeHo He OoJiee IBYX HETOUYETOB.

«y,E[OBJ'IeTBOpI/ITCHI)HO»

1. HomnymieHo He Oonee IByX rpyObIX OMIMOOK;

2. donyuieHsl He OoJiee 0HON TPy0Oit 1 ofHOW HETpyOoil OIMOKH U OJTHOTO
HEJI09eTa;

3. HomymeHo He OoJiee MByX-TpeX HErpyObIX OMIHNOO0K;

4. onyiieHsl oJjHa Herpy0as omMOKa U TPU HEAOUETa,

5. IIpu oTcyTcTBHU OIIMOOK, HO ITPU HAIWYUH YETHIPEX-TIATH HEI0YETOB.

«HeynosnerBopuTensHO»

1. JlomymieHo 4KCiI0 OMMUOOK W HEAOYETOB, MPEBOCXOJINEE HOPMY, HPH
KOTOPOI MOXKET ObITh BBICTaBJICHA OIleHKa "3";
2. ECJII/I HpaBI/IJ'[I)HO BBIITOJIHUIJI MCHEC ITOJIOBHUHEBI pa6OTBI

Lenu:

[Ipaktuueckoe 3ansitue Nel
Pemienue npocTenmmx XMMUYECKUX 33/1a4.

O6pa3zoBarenbHbIe: CPOPMUPOBATH HABBIKH PELICHUS PACUETHBIX 3a7[a4 PA3HBIX THIIOB.
PasBuBaromyie: npoaoKUTh (POPMHPOBAHUE OOIICYYEOHBIX YMEHHH M HABBIKOB, CIIOCOOOB
caMo- ¥ B3aUMOKOHTPOJIS;

BocnuteiBaromas: crnocoOCTBOBAaTh BOCIMTAHUIO TaKUX KavyeCTB KaK TOYHOCTh B padore,
CaMOCTOSITEIIbHOCTD, HA0JIF0IaTEIbHOCTD, TUCITUTUIMHUPOBAHHOCTD.

1. Onpenenure maccy nomuaa narpus Nal konuuectsoM Bemectsa 0,6 MOIIb.

Jlano: Pewenue.

v(Nal)= 0,6 monv. | 1) Monsapuas macca uoouoa Hampus cCOCmagnsem:
Havimu: M(Nal) = M(Na) + M(I) = 23 + 127 = 150 2/monw
m(Nal) =? 2) Onpeodensiem maccy Nal:

m(Nal) = v(Nal)sM(Nal) = 0,6 « 150 = 90 c.
2. Onpenenure Maccy xjopuaa 6apus BaCl, konuuectBom Bemectsa 0,4 MOIIb.
3. Omnpenenure Maccy cynbdara xenesa (1) FeSOs komuectsom Bemectsa 0,8 MOJIb.

4. Omnpepenute KOJIUYECTBO BEIIECTBA ATOMHOTO 60pa, COAEPIKAIIErocs B TeTpabopaTe HATPUS
Na2B4O7 maccoii 40,4 1.

Iano:
m(NazB407)=40,4 2.

Haumu:
v(B)=?

Pewenue.
1) Monsapnasa macca mempabopama nampus cocmasnsem 202 2/monv.
Onpeoensem konuwecmeo eeuecmea NarB4O7:

v(Na2B4O7)= m(Na2B4O7)/ M( Na:B4O7) = 40,4/202=0,2 mons.
2) Bcnomuum, uymo 1 Mmonv Monexkyivl mempadopama HAmMpusl
codepocum 2 MOIb amomMos Hampus, 4 Moib amomos 6opa u 7 Mo
amomog kuciopooa (cm. gopmyny mempadopama Hampus). Tozoa
KOJIUYeCmeE0 eujecmea amomHo2o Oopa pasHo.

v(B)=4 *v (Naz:B4sO7)=4 + 0,2 = 0,8 mono.

5. Omnpenenure KOJMYECTBO BEIIECTBA ATOMHOW CEPBI, COAEPIKAIIETOCS B CyJb(are Meau

CuSOg4 maccoi1 48 T.

6. OmnpenenuTe KOIMYECTBO BELIECTBA ATOMHOH Cephbl, COAEPIKAIIErocs B THOCYIb(aTe
HaTpus NaS;03 maccoii 47,4 .

7. OHpe,Z[CJ'II/ITC MacCCOBYIO HOJIHO KpHCTaHHHSaHHOHHOﬁ BOJAbI B JUTHAPATC XJIOpUIA 6ap1/1${

BaCl,2H.0.




Jlano:

Pewenue.

m(Na:B4s07)=40,4 2. | 1) Monspnas macca BaCly « 2H>O cocmaensiem:

Haumu:
w(H20)="?

M(BaCly » 2H>0) = 137+ 2 * 35,5 + 2 * 18 =244 2/monv
2) U3 ¢opmyrvr BaCly * 2H20 cnedyem, umo 1 monv oueuopama
xnopuoa 6apus  codepycum 2 moav H>O. Omcioda moducHo
onpedenums maccy 800wl, cooepacauetics 8 BaCly « 2H>0:

m(H20) =2+ 18 =362
3) Haxooum maccosylo 00110 KpUCMALIUSAYUOHHOU B800bl 8
oueuopame xnopuoa oapus BaClo*2 H>0.

®(H20) = m(H20)/ m(BaCl: * 2H>0) = 36/244 = 0,1475 = 14,75%.

8. Omnpenemure MaccoByl 00 KPHUCTAIUIM3ALMOHHON BOJABI B JeKaruapare cyjbdara
Hatpus NaxSO4+10H20.

9. OnpenenuTe MaccoByIO 0N KPUCTAIIM3AIMOHHOM BOJIBI B FeKCAarupare XJI0pu/a xKeesa
(1) FeClz+6H20.

10. Onpenenure MaccoBylo 0TI KPUCTALIM3ALMOHHON BOABI B Tekcarujapare cyibdara
Mapranmna MnSO4+6H>0.

11. Cxomnbko rpammos okcuaa meau (I1) 06pazoBanock mpyu npokanuBanuu 6,4 © MeIy.

Iano: Pewenue.
m(Cu) = 6,4 ke 6,42 Xe
Hatimu: 2Cu + O = 2CuO
m(CuO)=? v =2 mMonb v =2 Monb no YPAGHEHUIO peaKyuu
M = 64e/mone M = 80 o/monw
m = 1282 m= 1602

Cocmasnsem nponopyuio:
6,42:1282=Xe: 160 ke
X=64%160/128
X=8¢

12.Cxonbko rpammoB okcua xenesa (1I) 06pa3zoBanock npy IPOKaIUBaHUK 5,6 T Keje3a.
13.Cxonbko rpammoB okcuna cepsl (V1) 06pazoBanock mpu cKUraHuu 3,2 T CEphI.

14.B peakumro c¢ comsHOM KHCIOTOW BeTymmio 13 1 muaka. Onpenenure  Macchl
M3pAcXOJ0BAaHHOM KUCIOTHI U MOJYYEHHON COJH, a TAaKXKe 00HEM BBIACIUBIIETOCS Ta3a.

Jlano:
m(Zn)= 13 2.
Haimu:
m(HCI)="
m(ZnClz)=?
V(H)="?

Pemenue.
1. Haxooum konuuecmeo eewjecmea YyuuKkd, pazo0enus e2o Maccy Ha
MONAPHYIO MACCY:

UZn) = m:M = [32 : 652/mone = 0,2 monw
2. Brocum smy eenuuuHy 6 ypasHeHue peakyuu u c ee NOMOUbIO
onpeodensiem KOau4ecmea 6cex YKA3aHHbIX 8 3a0aye 8eujecms (¢ yuemom
Ko3huyuenmos):

0,2 monv 0,4 mono 0,2 mono 0,2 monw

Zn + 2HCI => ZnCl2 + H2
3. Janee pacuemol no gpopmynam:

M(HCI) = M sv=236,5 2/monb * 0,4 monv = 14,6 2

m(ZnCly) = M ev= 136 e/monw * 0,2 mone = 27,2 2
4. Obvem 6000p00a HAXOOUM AHATOSUHHO:

V(H2) = Vm ev =224 1/mone 0,2 mone = 4,481

15.B peakumio ¢ consHoil kucimoToi Berymmino 4,8 r MarHms. OnpenenuTe  Macchl
U3PaCcX0JI0OBAHHON KUCIJIOTHI U MIOJYYEHHOM COJH, a TaKKe 00bEeM BBIJISIMBIIETOCS Ta3a.

16.B peakmmio c cepHoil kucaoToli Berymmimo 22,4 1 kene3a. Onpenenaure Macchl
M3pacX0J0BaHHOMN KUCIOTHI U MOJIYYEHHON COJIH, a TAaKXKe 00bEM BBIACIMBIIETOCs Tasa.



l7.HpH B3aUMOJICHICTBUU COJISTHOM KHCJIOTHI C IIMHKOM 00pa3oBajoch 68 T' XJopuaa IHHKA.
Onpenenute MacChl UCXOHBIX BEIIECTB, a TAK)KE 00BEM BBIJICIIUBIIIECTOCS Ta3a.

18.1Ipu B3aumoneiicTBUM cepHOIl KMCIIOTHI ¢ Kene3oM obpaszopanock 30,4 T cynbdara xenesza
(IT). Onpenenure Macchl HCXOAHBIX BEIIECTB, a TAK)KE 00bEM BBIJCIUBIIETOCS Ta3a.

ITpakTrueckoe 3anstue Ne 2.
CocraBieHue 3JeKTPOHHbBIX KOHQUrypaluii aToMOB

VYuebHas nenb: 0000mMTH 3HAHUS 00 SIEKTPOHHOM CTPOCHHHM AaTOMOB XMMHUYECKHX
JJIEMEHTOB; 3aKpENUTh YMEHHUS M HaBbIKM COCTABJICHUS JJIEKTPOHHBIX (HOpPMYJ aTOMOB
XUMHYECKHX DJIEMEHTOB, a Takke HX rpaduyecknx wuzodOpaxenuid. OTpaboTaTh OCHOBHBIC
HOHATHS: «3JIEKTPOHHOE 00J1aK0», «aTOMHAsi OPOUTANIbY, «PATIYCH.

Kpartkue Teopernueckue U yueOHO-METOJUYECKAE MAaTEpUANIbl TI0 TeME MPAKTUYECKOTO
3aHATHUSA

ATOM COCTOMT U3 aTOMHOIO sIpa U 3JIEKTPOHHOW 000JO0YKH. SIIpo aToMa COCTOUT U3
npotonos (p*) u HeiiTponos (N°). Y aToma BoAOpOAa AAPO COCTOMT U3 OFHOTO TPOTOHA. UHCIO
nporonos N(p*) pasHo 3apsiay sjpa (Z) 1 HOPSIKOBOMY HOMEDY JIEMEHTA B €CTECTBEHHOM PSLY
5JIEMEHTOB (U B IIEPUOANYECKON crcTeMme 3iementoB). N(p*) = Z

Cymma umcia neiirponos N(n°), o6o3nagaemoro npocto 6ykBoii N, 1 umcia mpoToHoB Z
Ha3bIBACTCSI MACCOBBIM YUCIIOM U 0003HauaeTcsi OyKBOM A.

A=Z+N

DJeKTpOHHAs 000JI0YKa aTOMa COCTOUT U3 JABHKYIIUXCS BOKPYT SApa JJICKTPOHOB (€).

Yucno anektpoHoB N(€7) B 2JIEKTPOHHOH 000J0YKE HEUTPATBHOTO aTOMa PABHO YHCITY
IPOTOHOB Z B €ro0 SApe.

XUMHUYECKUH 3JIEMEHT — BUJ aTOMOB (COBOKYIHOCTb aTOMOB) C OJMHAKOBBIM 3apsiioM
a1pa (C OJMHAKOBBIM YHCIIOM IIPOTOHOB B SI/IPE).

H30TON — COBOKYITHOCTH aTOMOB OJTHOTO 3JIEMEHTA C OJJMHAKOBBIM YMCIIOM HEUTPOHOB B
anape (WiIM BUJ aTOMOB C OJJMHAKOBBIM YHMCJIOM NMPOTOHOB M OJIMHAKOBBIM YHCIIOM HEUTPOHOB B
sanpe).

PazHble 30TONBI OTIIMYAIOTCA APYT OT APYra YMCIOM HEMTPOHOB B spax UX aTOMOB.

O603HaueHNe OTIEIBHOTO aTOMa MM H30TOma: Z= (D — CHMBOJ SJIEMEHTa), HAIPUMED:
H, 50, 57¢1,

ATOMHasi OpOHTaTh — COCTOSIHUE AJIEKTPOHA B aTOMe. Y CIIOBHOE 0003HaueHHe opOuTam
— 0. Kax10i opOUTany COOTBETCTBYET 3JIEKTPOHHOE 00JIaKO.

OpOutanu peaabHBIX aTOMOB B OCHOBHOM (HEBO30Y>XKJIEHHOM) COCTOSIHUU OBIBAIOT
yeThIpex TUMOoB: S, P, d u f.

OpOutanu onxHOTO cjosg 0Opa3yroT SJEKTPOHHBIN («IHEPreTU4ECKHil») ypoBeHb, HX
SHEPIUU OJJMHAKOBBI y aTOMa BOJOPO/Ia, HO PA3JINYAIOTCS Y APYTUX aTOMOB.

OpHOoTHIIHBIE ~ OpOMTAaNM  OJHOTO  YPOBHS  TPYNIHUPYIOTCS B AJIEKTPOHHBIC
(9HEepreTUyecKue) MOAypPOBHU:

S-TIOJTypOBEHb (COCTOMUT U3 OJHOMN S-OpOuTaNn), yciaoBHOE 0003HaUeHHE — 0.

p-TIoAypOBEHB (COCTOUT U3 TPEX P-opOuTaieii), yclioBHOE 0003HaUYeHNE — L.

d-moxypoBens (cocrout u3 nstu d-opOuTaseii), ycioBHOe 0003HaYeHHEe — OO,

f-momypoBens (cocrout u3 cemu f-opOuraneit), ycinoBHoe 0003HaYeHNE — CITTITT.

DHepruu opouTanei 0JHOro MOAYPOBHS OJMHAKOBBI.

IIpu o6o3HaYeHMH TNOAYPOBHEH K CHMBOJIY IOXYypOBHS J00aBISE€TCS HOMEp CIOS
(371eKTPOHHOTO YpOBHs), Hampumep: 2S, 3P, 50 o3HavaeT S-MOJAYpPOBEHb BTOPOTO YPOBHS, P-
HIOZYPOBEHBb TPETHEr0 YPOBHs, U-110IypOBEHb IMSATOTO YPOBHSI.

OO6miee yncio MOAYpPOBHEH HA OJHOM YPOBHE paBHO HOMepy ypoBHs N. OOIiee 4ucio
opOuTaneit Ha 01HOM ypoBHE paBHO N2, COOTBETCTBEHHO ITOMY, OOIIee YHCI0 00IaKOB B OJHOM
cJI0€ PaBHO TaKxke N2,

O6o3HayeHus: O — cBOOOHAS OpOUTaIh (0€3 SJIEKTPOHORB),




e - opOuTaNb C HECIAPEHHBIM 2JIEKTPOHOM,
— opOUTAJIb C 3JIEKTPOHHOM Mapoi (C 1ByMS 3JIEKTPOHAMH).
ITopsimok 3amosHeHUs 3JIEKTPOHAMM OpOMTalell aToma ONpeAessieTcss TpeMs 3aKOHaMH

npupozs! (GopMyITMpPOBKY AaHBI B TPUIIOKEHUU 2):

Baneunrtnrie SJICKTPOHBI — J3JICKTPOHBI aTOMA, KOTOPLIC MOI'YT IPUHHUMATh Y4YaCTHC B

00pa30BaHMH XHMHYECKHX CBsi3eil. Y JTI0O0T0 aTroMa 3TO BCE BHEIIHHE SJIEKTPOHBI ILIIOC Te
IPEIBHEIIHUE DIIEKTPOHBI, SHEPTUsI KOTOPBIX 00JIbIle, YeM y BHemHuX. Hanpumep: y atoma Ca
BHEIIIHHE SIeKTPOHBI — 4%, OHM e U BalleHTHbIC; y aToMa Fe BHeIIHue 31eKTpoHbl — 4%, HO y
mero ecth 30°, crnenmoBaTenmpHO y aToma kenesa 8 BANGHTHEIX DICKTPOHOB. BaneHTHas
a71eKTpoHHas (hopMya aToMa Kanbius — 452, a atoma xenesa — 4s23d°,

Bomnpocs! 11 3akperieHns TeOpeTUIeCKOro MaTepuaina K NpakTHYeCKOMY 3aHITHIO

1. Kakoe cTpoenue nmeer atom?

2. Kakue »sieMeHTapHble 4YacTUIBI BXOIAT B cocraB sapa artoma? Kak
onpezensercs 3apsa aapa aroma?

3. Uro ompenenser cymMmma MPOTOHOB U HEUTPOHOB?

4.  JlaiiTe onpeneneHrne XMMUUYECKOT0 3JIEMEHTA.

5.  Kak ompenenuts 4YMCIO MPOTOHOB, HEHTPOHOB M SJIEKTPOHOB B arome?
Jlokaxxure, 4TO aTOM — JIEKTPOHEUTPAJIbHAS YaCTULA.

6. JlaiiTe ompeneneHue U30TOMA.
3amaHus A1 MPAKTUUECKOTO 3aHSATHS:

1. Pemmwtb npennoKeHHBIC 3aJa4H.

2. IlpaBmibHO 0GOPMUTH UX B TETPaAb I MPAKTUYCCKUX U KOHTPOIBHBIX

pabor.
3. OTBeTUTH HA BONPOCHI ISl KOHTPOJISL.
4.  OtuuTaTbCs O BBINOJIHEHHON paboTe MpernoiaBaTeiio.
3ananue 1
YKa3aTh 3J€MEHT, B aTOME KOTOpPOTO:
Bapuanr 1 Bapuant 2
a) 25 NpOTOHOB a) 41 nmpoTtoH
6) 13 anekTpoHOB 6) 20 >1IeKTPOHOB

O6pasern pemenus 3aganus Ne 1

VYka3aTb 2J1€MEHT, B aTOMe KOTOporo 30 MpoTOHOB.

ANTOpUTM pELICHUs

Jano: N(p*) = 30.

Haiitu: smemeHT.

Pemenue

UsBecTHO, uro wncio nporoHoB N(p*) pasuo 3apsty supa (Z) U TOPSIKOBOMY HOMEPY

3JIEMEHTA B €CTECTBEHHOM DPsily DJIEMEHTOB (M B IEPUOAMYECKOM cucteMe sneMenToB) N(p*) = Z.

Onpenensiempriii snement umeet N(p*) =Z = 30.
B Ilepuonuueckoii Tabnune /.. Menneneesa 3To iuHK (Zn).
OtBeT: HMHK (Zn)

3ananue 2

HasBatp nBa anemeHnTa, B aTOMe KOTOPBIX:

Bapuanr 1 Bapuanr 2

3 SHEpPreTHYEeCKUX YPOBHS 5 DHEPreTUYECKUX YPOBHEHN

O6pa3er pemenust 3aganus Ne 2

HazBarb 1Ba nyieMeHTa, B aTOME KOTOPBIX 4 SJHEPTeTUYECKUX YPOBHS.
ANTOpPUTM pELICHUS

JlaHo: 4 SHEpPreTU4eCKUil ypOBEHb.

Haiitu: 2 snemenra.

Pemenue




Homep mepuoma B Ilepuoguueckoil  cuUCTEME€  XMMHYECKHUX  DJIEMEHTOB
uM. JI.11. MennieneeBa yKa3blBaeT, CKOJIBKO JHEPreTUYECKHUX YPOBHEM HMMEET TOT MM HHOHU
anemeHT. [loatomy m000#i aneMeHT w3 4 mepuojga OTHOCUTCS K aromMaMm, Y KOTOpbix 4
SHEPreTUYECKUX YPOBHS.

Bribepem nBa smementa u3 4 mnepuoga Ilepmomanueckod CHCTEMBI XHMHYECKUX
anemeHnToB uM. J[.1. MenneneeBa, Hanpumep 310 MOoryT ObITh kanuii (K), mopsiikoBbiii Homep
19 u nuHk (Zn), nopsakoBsiii Homep 30.

Otsert: kanuii (K), nopsakoseiit Homep 19 u nuHk (Zn), nopsiakoBeiit Homep 30.

3amanue 3

OmnpenenuTs JBa 1€MEHTa, B aTOME KOTOPBIX Ha MOCJIEIHEM SHEPTeTHUECKOM YPOBHE:
Bapuanrt 1 Bapuant 2

4 BaJIEHTHBIX 2JEKTPOHA 7 BaJIGHTHBIX JIEKTPOHOB

O6pasern pemenus 3aganus Ne 3

Onpenenutsb ABa 31€MEHTa, B aTOME KOTOPBIX Ha MOCJEIHEM SHEPreTUYECKOM ypOBHE 5
BAJICHTHBIX JIEKTPOHA.

AJroput™ perieHus

JlaHO: 5 BaJIEHTHBIX JIEKTPOHOB.

Haiitu: 2 snemenra.

Pemenue

Uucno BaJeHTHBIX AJIEKTPOHOB OMPEAENsAoT ¢ momolipio Ilepuoanueckoil TabmuIlbl
J.W1. MenneneeBa, a UMEHHO, [10 HOMEPY I'pYyMNIbl, B KOTOPOH HaXOAUTCS AJIEMEHT (MOATPYIILY
IIPU STOM HE YYUTHIBAIOT).

Takum oOpa3zom, HalfeM [Ba dJIEMEHTa W3 S5 TPyHmbl, MycTh 3T0 OyayT: azor (N,
nopsiIKOBBI HOMep 7) u docdop (P, mopsiakoBsiit HOMep 15).

Otgert: a3ot u docdop.

3aganue 4

Vka3aThb MECTOIIOJIOKEHHE DJJIIEMEHTOB B HepHOHH‘IGCKOfI CHUCTEME XHMMHUYCCKUX

snemeHToB JI.M. MeHieneeBa, HAMUIINTE 3JIEKTPOHHBIE ()OPMYJIbI aTOMOB JAHHBIX 3JIEMEHTOB:
Bapuanr 1 Bapuanr 2
a) No 37 a) Ne 24
6) Ne 30 6) Ne 50

O6pa3zen pemenust 3aganus Ne 4

VKka3aTb MECTOIOJIOKEHHE JIIEMEHTOB B IEPUOAMYECKON CHCTEME XUMHUYECKHX
3JIEMEHTOB, HAITUIIUTE AIEKTPOHHBIE (POPMYJIBI ATOMOB JIAHHBIX 3JIEMEHTOB:

a) Ne 41

0) Ne 68

Anroput™ pemeHus

JlaHO: 2JIEeMEHTHI C MOPSAIKOBBIMUA HOMepamu 41 u 68.

Haiitu: 1) mecTopacnosio)XeHUE 3JI€MEHTOB B IEPHOAMYECKONW CHCTEME XMMUYECKHX
AIIEMEHTOB;

2) 3neKTpOHHBIE (POPMYIIBI ATOMOB JIEMEHTOB.

Pemenne

DneMeHT ¢ MopsIKkoBbIM HOMepoM 41 — 310 HMOOUI (Nb). DineMeHT pacrhoiokeH B 5
MepUoJe, 3HAYUT y aTOMa 5 SHEPreTHYEeCKUX YpOBHEH, B 6 psdy, CIEIOBAaTEIbHO y HEro 6
NOIYpOBHEH, 5 rpymnmne, moOOYHON MOATpyNIe, CIEAOBAaTENbHO Yy 3JIEMEHTa 5 BaJCHTHBIX
AIIEKTPOHOB.

DnextponHas KoHpurypanus Nb: 1s22s22p®3s23p®4523d104pb5st40,

[IpoBepsieM CyMMy 3JI€KTPOHOB B aTOME:

2+2+6+2+6+2+10+6+1+4=41

CrnenoBatenbHO, 3JIEKTPOHHAs KOHQUTYpallys aToMa HarucaHa BEpHO.




DNeMEeHT C MOPSAKOBBIM HOMepoMm 68 — sto spomit (Er). DmeMeHT pacmosiokeH B 6

nepuojie, 3HaYUT y aroMa 6 IHEPreTUYECKUX YPOBHEH, B § psiay, ClIeIOBaTEIbHO Yy HEro 8
MOJypOBHEH, B 3 Tpymie, HOArpyIe JaHTAHOUIOB, Y 3JeMeHTa 14 BaleHTHBIX AJIEKTPOHOB.

OnexrponHas KoHpurypauus Er:
1522522p%3s23p°45230d1°4p85524d105p®6526f12

[TpoBepsieM CyMMy 2JIEKTPOHOB B aTOME:
2+2+6+2+6+2+10+6+2+10+6+2+12=068
CrenoBarenbHO, IEKTPOHHAs KOH(PUTYpAIUs aTOMa HalmucaHa BEPHO.
3amanue 5

Yem CXOJHBI U YEM OTJIMYAKOTCA 110 COCTABY M30TOIIbI:

Bapuanr 1 Bapuant 2

4019K 3919K 3517Cl 3717C|

Oo6pasen pemenus 3aganust Ne 5

YeM CXOIHBI U YEM OTIIMYAIOTCS 110 COCTABY U30TOIIBL:

12,C 1 145C

AJITOPUTM pELICHHS

JaHo: m3otomsl: % C u 1% C

Haiitu: cxomcTBa v pa3inums H30TOIOB.

Pemienue

U3zotonsl %6C 1 %C oTIMYaloTCcs MacCOBBIM YHCIOM (A), HO UMEIOT OJMHAKOBBIN 3apsiz

anpa (Z), t.e. uuciao nporoHos (N(p*) = 6) u uucno snexkrponos (N(e) = 6). Takke HU30TOIEI
oTnHYaTcsa yncioM Heirponos (N(n)).

Usoton % C: Maccooe uncio A = 12, uucno npotoros N(p*) = 6, uncio >1eKTpoHOB

N(e") =6, uncino HeiTpoHoB N(n®) = 12 — 6 = 6.

Uzoton ¥ C: Maccoe uncio A = 14, uncno nporosos N(p*) = 6, uncio snexrponos N(e”

) =6, uncio ueiirponoB N(n) = 14 — 6 = 8.

Bonpocs! 115 KoHTpOIs

1. Kakoe ctpoeHue nmeer 31eKTpoHHas obosnouka aroma? Kak ompenensercs
YUCJIO AJIEKTPOHOB B HEM?

2. Kak ompenenuTth  MakCUMajlbHOE  KOJIMYECTBO  DJIEKTPOHOB  Ha
HYHEPTreTUYECKOM YPOBHE?

3. Kak ompenensieTcss KOJIMYECTBO 3JIEKTPOHOB Ha BHEIIHEM SHEPreTHYECKOM
ypoBHE?

4. Yto Ttakoe opburtans? Kakyio ¢opmy umeror S-u p-opoburanu? Kaxue
AIIEKTPOHBI HA3BIBAIOTCS S- U P-DIIEKTPOHAMH?

5. Uro Takoe 31eKTpoHHas Gopmyna?
®opma KOHTPOJIS BRITIOTHEHHUS IIPAKTHIECKOTO 33 JaHHS
BrimonHeHnHast paboTa NpeacTaBiseTcsl MpenojaBaTello B TETPaaM Ul BBIIOJIHEHUS

MPAKTUYECKUX U KOHTPOJBHBIX padOT MO JUCHUILIUHE « XUMHUS».

Lenv p

JlabopaTtopHnast pabota Ne 1
[MPUTOTOBJIEHUE PACTBOPOB PA3JIMYHbBIX BU/I0OB KOHIIEHTPAIIMU
abompi: IPUTOTOBUTH PACTBOP CaXapo3bl MPOIIEHTHOW W MOJIIPHON KOHIICHTPAIUH.

Peaxmuevt u 0bopyodosanue:

1a00paTOpHBIE BECHI;
LIMaTeNb;
CTEKJISIHHAs MaJ0YKa,
pe3uHoBas MpooKa;
BOpPOHKA

caxaposa — C12H22011;
HIp 100 mrg
KoHHYecKas koa6a 100 mi;
MepHas koj6a 100 mi;
rJ1a3Has UIEeTKa.
JUCTUJUIMPOBAHHAS BOJIA;

Xon paboThI:




OmnbiT  Nel. [IlpurotoBieHue pacTBOpa caxapo3bl M ONPEACICHUE €ro MNpPOLEHTHON

KOHILIEHTpaI1H.

1. OtmepbTe MEpHBIM HNHIMHIAPOM 50 MJI AUCTHIZTUPOBAHHOW BOJIBI M BJIEHTE €€ B KOHHMYECKYIO
KoJI0y, eMKkocThio 100MI.

2. YaiiHyI0 JOXKKY CaxapHOro necka (Wiu 2 Kycouka) B3BeChTe Ha JIa0OpaTOPHBIX Becax.

3. TloMecTuTe B3BEIICHHYIO CaXxapo3y B KOJIOY ¢ BOJIOW M MEPEMEIINBANTE CTEKIISTHHOM MalOuKON
JI0 TIOJTHOTO PACTBOPEHUS.

4. Ilpou3Benute caeayOLUE pacUEThI:

a.Onpezenere MaCCOBYIO JIOJO Caxapo3bl B pacTBOPE.
m(800v1)= p(600vl)-V(800b1)=
m(pacmeopa)= m(C12H22011)+ m(600b1)=
m(C12H22011)
® (C12H22011) = =
m(pacmeopa)

® — maccosas 0ois caxaposvl, %,
p — NJIOMHOCMb 8EUWeCmEd, /M,
m — macca, 2;

V — obwvem, mi.

0. OmnpezenuTe KOIMYECTBO MOJIEKYJ caXapa B MOIYYEHHOM PacTBOPE:
N(C12H22011) = Ny n(C12H22011)=
m(CsH1206)

N(C12H22011)=
M(C12H22011)

N — xonuuecmeo MOJIEKYN, utm,

N4 — nocmosanunas Aéoeaopo, 6,021 0% monv™ L

1

N — Koauuecmeo gewecmad, Mob,

m — macca, ;

M — monaprnas macca, e/mono.

OmnbiT No2. [Tpurorosnenue 0,1 M pactBopa caxapo3sl.
3ananue. [Ipurorossre 100 M1 0,1M pacTBOpa caxapo3sl.
XoJ onpITa:

1. Pacuer HaBecku:

Qmeop. (caxaposo) = Cm(monw/n) - M(e/mons) -V (n) =
M(caxapoabz) =

2. B3sTrie HaBeCKH, B3BELIMBAHKE BEIETCS HA AHAIMTUYECKUX BECAX.
3. PactBopenue HaBecKu:

- 3anojHMUTE MEpPHYIO KOJIOY Ha TPeTh 00beMa IUCTUIUIMPOBAHHON BOJIOM.
- BroIchinbTe HaBECKy B MEPHYIO KOJIOY Uepe3 CyXylo BOpoHKY. CMoiiTe HeOoIbIIuM

KOJMYCCTBOM BOJbI OCTATKH HABECKU C BOPOHKU U I'OPJIbIIIKA KOJIOEI.

- PactBopute caxapo3y B HAIUTOM 00BEME BOBI.
- JloBemuTe 00bEeM pacTBOpa B KOJIOE TUCTHILTUPOBAHHOM BOJOW JO METKHU MO HUKHEH

TpaHUIle MEHUCKA (TTOCIIETHUE KATUTH BOJIBI TOOABIISHTE TJIA3HOW MUTIETKOMN).

- 3akpoiite K010y npoOKkoii u nepememaiire 15 — 20 pas.

[TpakTuueckoe 3ansarue Ne3.
CocraBienne ypaBHEHHI peakIi B MOJIEKYIISIPHOM M MOHHOM (hopmax
[enb: yMeTh COCTaBIATh YPaBHEHHS peakluii B MOJIEKYJSIPHON U HOHHOHN opMax.
[lpu pacTBOpeHHH MHOTHX BEIIECTB B BOJE MPOUCXOIUT TMPOLECC IUCCOIMAIMU - BEIIECTBA

pacnanatorcss Ha WoHBL. Hampumep, monexynst HCl B BomHOW cpeme OUCCOIMUPYIOT HA KaTHOHBI
sopopona (H, tounee, HsO") u anmonsl xnopa (CIl). Bpomun Hatpus (NaBr) HaxoauTcss B BOZHOM
pacTBOpe HE B BHJE MOJIEKYJ, a B BUJE TMAPATHPOBAaHHBIX MOHOB Na' m Br  (kcratu, B TBEpAOM
Opomuie HATpUs TOXKE MPUCYTCTBYIOT HOHBI).



3ammceiBasi "0ObI4HBIE" (MOJIEKYJISIpPHBIC) YpaBHEHHs, MBI HE YYHTHIBa€M, UYTO B PEAKIIHIO
BCTYIIAIOT HE MOJIEKYJbI, @ HOHBL. BOT, HampuMep, Kak BBITTISINT ypaBHEHNE PEAKIIMU MEXKIy COJISTHOM
KHCJIOTOM U THIPOKCHIOM HATPHUS:

HCI + NaOH = NaCl + H»0. (1)

Pazymeercs, 3Ta cxema He COBCEM BEpHO ONKCHIBAaeT mporecc. Kak Mbl yxe cka3aid, B BOJIHOM
pactBope npaktuaecku HeT moiekyn HCI, a ects nonsr H" u CI. Tak xe ob6crost nena u ¢ NaOH.
[TpaBuibHEee ObUTO OBI 3aMKMCaTh CIICTYIOIIEE:

H* + ClI"+ Na* + OH = Na" + CI' + H20. (2)

OTO M ecTb NOJHOE MOHHOE ypaBHeHHE. BMecto "BUpTyallbHBIX" MOJIEKYJ Mbl BUIWM YacTHULBI,
KOTOpbIE peajbHO NMPHUCYTCTBYIOT B PacTBOpe (KaTHOHBI M aHHOHBI). He Oynem moka ocTaHaBIMBATHCS
Ha Bompoce, mouyemMy H>O Mbr 3ammcanu B MoJekyssipHOU (hopme. UyTh mo3ke 3T0 OyAeT 0ObSICHEHO.
Kak BuguTe, HET HUYETO CIOXKHOTO: MBI 3aMEHHMJIM MOJIEKYJIBI HOHAMH, KOTOpBIE 00pa3yroTcs MpHU UX
JIICCOIMALIUH.

Brpouem, nake mONHOE HWOHHOE YpaBHCHHWE HE SBISETCS Oe3ynpedHbIM. JlelCTBUTENBHO,
MPUCMOTPUTECH TOBHUMATEIbHEE: W B JIEBOW, M B MpaBOi YacTAX ypaBHEHHs (2) MPUCYTCTBYIOT
OJIMHAKOBBIE YaCTUIBI - KaTioHbl Na* u anunonsl Cl'. B npouecce peakiuu 3TH HOHBI HE U3MEHSIOTCS.
3adeM Tor/1a OHU BOOOIIEC HYKHBI? Y OepeM UX U MOJYYHM KpaTKOe HOHHOE YPaBHCHHUE:

H* + OH = H20. (3)

Kak Bujaute, BCe cBOAMTCA K B3auMojehcTBuio monoB H 1 OH ™ ¢ oOpasoBanneM Bojbl (peakius
HEUTpaIHn3aIum).

Hrak, eme pa3 0 TEpMUHOJIOTUH:

o HCI + NaOH = NaCl + H20 - monekynsipHoe ypaBHeHue ("'00bI4HOE" ypaBHEHHUS, CXeMAaTHIHO

OTpa)karollee CyTh PEeaKIvn);
e H'+ClI'+Na"+OH =Na"+ ClI + H20 - monsoe nonsoe ypasHenue (BUAHbBI peabHbIE
YaCTHIIbI, HAXOAIINECS B pacTBOPE);
e H"+ OH =H0 - kparkoe noHHOE ypaBHEHHUE (MBI yOpau Bech "Mycop" - 4aCTHILbI, KOTOPBIE
HE Y4acTBYIOT B IIPOIIECCE).
AJITOpUTM HalKMCAHUSI HOHHBIX YPaBHEHUU
1. CocraBinsieM MOJIEKYJISIPHOE YPAaBHEHHUE PEAKIIUH.
2. Bce dacTulipl, JUCCOIMUPYIOLINE B pACTBOPE B OLIYTUMOM CTEIEHH, 3aIIChIBAEM B BUJIC
HMOHOB; BEIIECTBA, HE CKJIOHHBIC K JUCCOILUAIINH, OCTaBJsieM "B BUJIE MOJIEKYI".
3. YOupaem u3 IByX yacTeil ypaBHEHHUs T. H. HOHBI-HAOIIOJATENH, T. €. YaCTHUI[bI, KOTOPHIE
HE y4acTBYIOT B IIpOLIECCE.
4. ITpoepsieM KO3 PUITMEHTHI U MOTyYaeM OKOHYATEIbHBIN OTBET - KPATKOE HOHHOE
YpaBHEHUE.

Hpumep 1. CocTaBbTe MOJHOE M KPaTKOE MOHHBIE YpaBHEHHS, OMUCHIBAIOIINE B3aMMOJACHCTBHE
BOJIHBIX PacTBOPOB XJIopuaa 6apus u cynbdara HaTpusl.

Pemenue. Byaem nelicTBOBaTh B COOTBETCTBUH C MPEJIOKEHHBIM anroputMoM. CocTaBuM CHavaja
MOJIEKYJISIPHOE ypaBHEeHHE. XJopua Oapusi U cyib(ar HaTpus - 3TO JBE COJH. 3aryisIHEM B pasjen
cnpaBo4yHMKa "CBONCTBA HEOPraHMYECKHUX coerHeHu". Buaum, 4To conu MOryT B3aUMOJAEHCTBOBATH
JpyT C ApYyTOM, €CIIU B XOZIe peakuuu oopa3zyercs ocasok. [Iposepum:

BaCl, + Na,SO4 = BaSO4] + 2NaCl.

Tabauna pacTBOPUMOCTH MOACKa3bIBaeT HaMm, 4To BaSO4 neficTBUTENEHO HE pacTBOpsiETCsS B BOJE
(HampaBiIeHHas BHU3 CTpeJIKa, HAIIOMHIO, CUMBOJIM3UPYET, UTO JAHHOE BEILECTBO BBINAJAECT B OCAOK).
MornekymsipHOe ypaBHEHHE TOTOBO, MEPEXOAMM K COCTABICHMIO IOJIHOTO MOHHOTO ypaBHeHHsA. O0e
COJIM, TIPUCYTCTBYIOIIME B JIEBOW YacTH, 3allMChIBaéM B HOHHOW (opme, a BOT B IPaBOMl 4YacCTH
ocraBimsieM BaSOsB "momekymsapuoit ¢opme" (o mpuumHax dTOoro - 4yTh mozxe!) I[lomydaem
cIeyoniee:

Ba?* + 2ClI" + 2Na* + SO4* = BaSOs| + 2CI" + 2Na*.

Ocranoces u30aBuThCs OT Oamacra: youpaeMm HOHbI-HaOMoAarenu. B naHHOM ciydae B mpouecce
He yuacTBYIOT KaTnoHbl Na* u annonsl Cl'. CTupaeM uxX U Mojiy4aeM KpaTkoe HOHHOE YPaBHEHHE:

Ba®* + SO4* = BaSOa].

Kaxk npeBpaTuTh MOJIEKYISIpHOE YPaBHEHUE B MOJIHOE HOHHOE YPaBHEHHE

Hauunaercss camoe mHTepecHOe. MBI JTOMKHBI MTOHATH, KaKUE BELIECTBA CIIEAyeT 3aIllUChIBaTh B

BHUJIC MOHOB, a KaKHe - OCTaBUTH B "MoeKysipHoOit hopme". [Ipumercs 3amoMHHATE Clemyrolee.
B BuIIe HOHOB 3aIIUCHIBAIOT:
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e pacTBOpUMBIE cONH (IIOTYEPKHUBALO, TOIHKO COJIM XOPOLIO PACTBOPHUMBIE B BOJIE);

e IIETIOYM (HAMMOMHIO, YTO MIEJI0YaMU HA3BIBAIOT PACTBOPUMBIE B BOJIC OCHOBAHUS, HO HE
NH4OH);

e cubHbIe KUCIOTHI (H2SO4, HNO3, HCI, HBr, HI, HCIO4, HCIO3, H2Se0s, ...).

Kak Buaure, 3alIOMHUTH 3TOT CIIMCOK COBCEM HECJIOXHO: B HETO BXOMAST CUJIbHBIE KUCIOTHI U
OCHOBaHHUs W BCe pacTBOpuMbie conu. Kcratu, 0co00 OAMTENHHBIM IOHBIM XHMHKAM, KOTOPBIX
MO’KET BO3MYTHUTH TOT (DaKT, 4TO CHUIIbHBIC SJEKTPOIUTHI (HEPACTBOPUMBIE COJIM) HE BOILIM B 3TOT
nepeyYeHb, MOTY COOOIUTh cienyroliee: HEBkItoueHne HEPACTBOPUMBIX COJICH B TaHHBIM CITMCOK
BOBCE HE OTBEPraeT TOr0, YTO OHU SBJISIOTCS CHIIbHBIMH 3JEKTPOIUTAMHU.

Bce ocranpHbIe BelecTBa JOJDKHBI MPUCYTCTBOBATh B HOHHBIX YPABHEHUSX B BHJIC MOJICKYIL.
Tem TpeOGoBaTenbHBIM YWUTATENSAM, KOTOPBIX HE YCTpauBaeT pacIUIbIBYATHII TepMUH '"Bce
OCTaJIbHbIE BeIIeCTBa", M KOTOpBIE, CIEAys NpUMEpy TIepos H3BECTHOro ¢uibMa, TPeOyroT
"OryIacHTh MOHBINA CITMCOK" Aar0 CIeAYIONIYI0 HH(DOPMAITHIO.

B Buze Monexyi 3aluchIBarOT:

BCE HEPACTBOPUMBIE COJIH;

e Bce ciabble OCHOBaHUS (BKIItoYast HepacTBopuMblie ruapokcuisl, NH4OH 1 cxoansle ¢
HUM BEIIIECTBA);

e Bce ciadbie kucinotel (H2CO3, HNO2, HoS, H2Si03, HCN, HCIO, npakTtudecku Bce
OpPraHUYECKUE KUCIOTHI ...);

e BO0OOIIIE, BCE CI1abbIe AIEKTPOIUTHI (BKItOUYas Boay!!!);

e OKCH/IBI (BCEX THIIOB);

e Bce razoo0pasubie coenunenus (B uactaoctu, Ho, CO2, SOz, H2S, CO);

e TIPOCTBHIE BelleCcTBA (METAILJIBI U HEMETAJLIbI);

e TPaKTUYECKH BCE OPTAaHMUYECKUE COCTUHEHUS (UCKIIIOYCHHUE - PACTBOPUMBIE B BOJIE COJIU
OpPraHUYECKUX KHUCIOT).

Bonpocs! n 3ananus:

1. Kakue BemectBa OTHOCATCS K IeKTposntaM? YUYTO Ha3bpIBaeTCs 3JIEKTPOJIUTHYECKON
nuccouuanuei? Yto Takoe creneHp 3JeKTPOJUTHUECKON AUCCoaiu?

2. 3aganue 1. Hamucath MoJeKyJsipHbIE, MOJHbIE U COKpAILEHHbIC HOHHbBIE YypPaBHEHMS
peakuuii, NpOTEKAOUINX IPHU B3aUMOJICHCTBUN PACTBOPOB CIEAYIOIIMX BEIECTB:
. FeClz + 3NaOH — 3NaCl + Fe(OH)3
. FeCl; + 2KOH — 2KCI + Fe(OH)2
. AgNO3 + KCl — KNO3 + AgCl
. BaClz + H2SO4 — 2HCI + BaSO4
. ZnClz +2KOH — 2KCI + Zn(OH):
. KoCO3 + 2HCI — 2KCI + CO2 + H20
. CH3COONa + HCIl — NaCl + CH3COOH
. Ba(NO3)2 +Na;SO4 — 2NaNOs + BaSO4
. NazS + HoSO4 — H2SO4 + HoS

10. H3PO4 + 3KOH — K3PO4 +3H20

11. NH4Cl +NaOH — NaCl +NHs +H20

12. K2SO3 +2HNO3 — 2KNO3 +S02 +H20

13. AI(NO3)z + NaOH — NaNOs +AIl(OH)3

14. NazSiO3 +2HCI — H,Si0O3 +2NaCl

15. 2NaOH +2HCI — 2NaCl +H20

16. CuSO4 +2NaOH — NazSO4 +Cu(OH):

BriBoa: Peakuuu noHHoro oOMeHa UayT 70 KOHIIA, €CIIM B pe3yibTaTe oOpa3yercs: 0cajiokK,
ra3 Wil MajgoJUCCOLUUPYIOLIEe BEIIECTBO.

O©OoOo~NOoO ol WwWwN -

[Ipaktrueckoe 3anstue Ne 4.
CocraBiieHHE Ha3BaHWW KOMIUIEKCHBIX COC/IMHEHUM.




B XxuMuM 1o HOMEHKIATypOll IOHMMAIOT CHUCTEMY IIpPaBWJI COCTAaBJICHHUS Ha3BaHUU
coeauHenuil. [IpaBuina HOMEHKIATYypbl pa3palaThIBAlOTCS MEXIyHApOIHBIM COI30M YHCTOM WU
npukiagHo xumuu (IUPAC).

CorylacHO HOMEHKJIAaType KOMIUICKCHBIX COCJIMHEHUH, Ha3BaHHE KOMILIEKCHOTO aHHWOHA
HAYMHAIOT C YyKa3aHUs COCTaBa BHYTpPeHHEH cdepbl *. Bo BHyTpeHHEH cdepe mpexae Bcero
Ha3bIBAIOT aHUOHBI, MPHOABISAS K WX Ha3BaHMIO OKoHuaHue -0. Hampumep: Cl- (xmopo-), CN-—
(unaHo-), OH— (ruapokco-) u T1.4. Jlanee Ha3pIBarOT HeWTpaiabHbe JuraHabl *. ITpu 3Tom st
aMMMaKa MCIOJIb3YIOT Ha3BaHUE “aMMMH’, 1JI1 BOJbl — “‘akBa’”. KoJIM4eCTBO JIMTAaHA0B YKa3bIBAlOT
IPEYECKUMU YNCIUTENbHBIMU: 2 — 14, 3 — TpH, 4 — TeTpa, 5 — neHra, 6 — rekca. 3aTeM Ha3bIBAIOT
KOMILJIEKCOOOpa30BaTeNib *, MCIOJB3Ys MJIs HEro JIATHHCKOE Ha3BaHWE M OKOHYAHHWE -aT, MOCTe
4ero puMCKUMHU IU(ppamMu B CKOOKAaX yKa3bIBAIOT CTEIICHb OKUCIICHHS * KOMILIEKCOOOpa3oBaTels.
[Toce 0603HaYeHUS cCOCTaBa BHYTPEHHEH cephl HA3bIBAIOT BHENTHEC(HEPHBIC KATHOHBI.

Ecmu KOMHHGKCOO6pa3OBaTeHB BXOJHUT B COCTaB KaTHMOHA, TO Ha3BaHHUC BHy’[‘pGHHGﬁ C(bep]':I
COCTAaBJIAKOT TaK KC, KaK B CJIy4da€ KOMINJICKCHOI'0O aHMOHA, HO HCIOJB3YIOT PYCCKOC HAa3BAHUC
KOMHJ’IGKCOO6pa3OBaTCJ'I5{ 1 B CKOOKax YKa3bIBAKOT CTCIICHb €I'0 OKHCJICHHA. HpHMepLII

K[Fe(NH3)2(CN)4] — terpanmanoaunammundeppar (111) kamus

K4[Fe(CN)6] — rexcaranodeppar (1) kaswust

Na2[PtCl6] — rekcaxioporutatunar (IV) kasmust

(NH4)2[Pt(OH)2Cl4] — terpaxmnopoauruapokcoruiatuaat (IV) ammoHus

[Pt(NH3)4CI2]CI2 — xnopun auxinoporerpaaMmMmuHILiaTuabl (IV)

[Ag(NH3)2]Cl — xiopua quammuncepedpa (1)

Ecnu KOMITJIEKCHOE COCITMHEHHUE SIBISIETCS HEAJICKTPOJIMTOM, T.€. HE COIEPIKUT HOHOB BO
BHEIIHEH cdepe, TO CTENCHb OKUCICHUS [CHTPAILHOTO aToMa HE YKa3blBaeTCs, T.K. OHa
OJTHO3HAYHO OMPEACISICTCS U3 YCIOBHS JJIEKTPOHEHTPaIbHOCTH KoMILiekca. Hapumep:

[RhI3(NH3)3)] — TpunogoTpraMMuHpOanit
[Co(NO2)3(H20)3] — TpuHUTpOTpHAKBAKOOATHT
[Cu(CNS)2(NH3)2] — mupomaHoinaMMUHME/Tb.

ITpakTuyeckoe 3ansTre Ne 5.
Pemenuie 3a/1a4 Ha CKOPOCTb XUMUYECKOM PEaKIUy.
Anroput™ pemieHus 3agad 1o reMe "CKOpOCTb XUMUYECKON PEaKIuu"

3aoaua Nel

Peaxyus npomexkaem no ypaenenuio A+B = 2C. Hauanvnaa konyenmpayus eewyecmea A pasna
0,22 monv/n, a uepesz 10 ¢ — 0,215 monv/n. Boruucnume cpeonioro ckopocms peakyuiu.
Pemennue:

Hcnonb3yem Gopmyity Uit pacuéra

v =4 AC/At ==+ (0,215-0,22)/(10-0) = 0,0005 mob/71 - C

3aoaua Ne2

Buiuuciume, 6o cxonvko pas yeeauuumes ckopocms peakyuu npu NOGbIULEHUU MeMnepamypbl Om
30 00 70 ° C, echu memnepamypHulil K03 puyuenm ckopocmu pagen 2.

Pewenue:

ITo npaBuiny Baut-T'odda

=gy (2110

[To ycnmoButo 3agaun TpedyeTcs OnpeaeauTh V/vo:
viv=2 (10-30/10 = 94 — 16

3aoaua Ne3
3anuwume kunemuueckoe ypasrnenue 0isi C1e0VIouux YPAasHeHUll PeaKyuii:



A) S(ms) + Oz (2) = SO- (2)

b5) 2502 (2) + O2 (2) = 2803 (oc)

Pemenne:

CornacHo 3aKOHY AEUCTBYIOLIMX MacC, KOTOPBIM IEHCTBYET [l ra30B U JKUAKOCTEH:
v=k1 C (0)

v = k2 C%(S02) C (0O2)

3aoaua Ned
Kax usmenumcsa ckopocms peakyuu:
S (mg) + 02 (2) = SO2 (2)
npu ygenuueHuu 0asieHus 6 cucmeme 6 4 pasa?
Pemenue:
e 3anuiieM KMHETUYECKOE YpaBHEHHUE JJI PEaKIUH J10 MOBBIIICHUS JaBICHUS B CUCTEME.
O0603HaYUM KOHIIEHTPAIUIO KUCIOPO/Ia
C(0Oz2) = a, KOHIIEHTpAIMs CEephI - TBEPOTO BEIIECTBA HE YUUTHIBACTCS.
V=K1a
o Ilpu noBbllienuu naBieHus B 4 paza, 00bEM yMeHbIIaeTcs B 4 pasa, ClieJOBaTeIbHO
KOHIICHTpAIMs ra3a KUCJIOPO/ia YBEIMUUTCS B 4 pa3a U KHHETHYECKOE YPaBHEHUE TPUMET
BUJI:
v =K1 4a
e OmpexensieM, BO CKOJIBKO pa3 BO3pacTET CKOPOCTh PEAKIIUU:
viv=x14a/k1a=4
CrnepnoBarenbHO, IPY MOBBIIICHUH JaBICHUS B 4 paza, CKOPOCTh TaHHOM peakiuu yBenuuuTcs B 4
pasa.

3aoaua Ne5
Kax uzmenumca ckopocmo peakyuu.
28502 (2) + 02 (2) = 2803 (2)
npu yeeauyeHuu oasnenus 8 cucmeme 6 2 paza?
Pewenne:
e 3anuiueM KMHETUYECKOE YPaBHEHHE I PEAKLUH 10 MOBBIIIECHUS JABJICHUS B CUCTEME.
O603HaynM KoHIeHTparuo SO2
C(S0O2) = a, xonnentparus kuciopoaa C(02) = b.
v =k1a>b
o Ilpu noBblIeHUN JaBieHUs B 2 pa3za, 00bEM yMeHbIIAETCs B 2 pasa, ClIeJ0BATEIbHO
KOHIEHTpalus ra3a kuciopoaa u SO2 yBenu4uTces B 2 pa3a U KHHETUYECKOE ypaBHEHUE
IIPUMET BUJL:
v =K1 (2a)%-2b = x14a%-2b= x18a%'b
e OrmpezensieM, BO CKOJIBKO pa3 BO3pacTET CKOPOCTh PEAKIIMU:
v /v =K1 8a%b / k1 a%*b =8
CrnenoBarenbHO, IPY NOBBIIEHUH JaBJICHUS B 2 pa3a, CKOPOCTb JTaHHOW PEaKIUU YBEIUYNTCS B 8
pas.
3aoaua Neb
ITpu Temneparype 10 °C peakuus nporekaet 3a 5 muH, npu 20°C —3a 1 muH. Paccuuraiite
TEMIIepaTypHbI KOAPPUIIUEHT CKOPOCTH PEAKLIUH.

Iano: Pewenue:

to= 10 °C 1) IIpu ycnoBuu, uro koHueHTpauus Bemectna (C), BCTYNUBILETO B
t=20°C peaKLuio, OCTOSHHA:

70= 300C ITpu temmieparype 10 °C ckopocth peakiuu paBaa Vo=AC/ATo,

7= 60C 0=AC/300, AC= 300v0

y=2? [Tpu Temmeparype 30 °C ckopocTh peakuu paBHa V=AC/Art,

v=AC/60, AC= 60v. CnemoBarensuo, 30000=60v, a v/vo=300/60=5.
2) o npasumy Bant Todda: v= voy*'20, v/vg=y2/10



3) Cornacho paccyxnennsm (1) u (2), momyqmm y@0-10/10=

v=5
[Ipaktrueckoe 3ansTue Ne 6.
'uaponus. CocTaBieHnue ypaBHEHUH.
ANTOpUTM HanuCcaHUs YpaBHEHUM FHAPOIN3a

I'maponus o KaTuoHy
1. Onpenensiem Tum rujpoian3a. Heo6xoaumo Hanucath ypaBHEHHE AUCCOLUAIIMH COJIH.
I'uaponus cynsdara meau (I1): CuSO4 = Cu?* + SOs*
Conb o0Opa3zoBaHa KaTHOHOM CJIaOOT0 OCHOBaHUS U AQHHMOHOM CHJIBHOM KHCIOTHI. ['Maponu3 mo
KaTHUOHY.
2. 3anucbiBaeM HOHHOE YpaBHEHHE FHAPOIIN3A, ONPEACTISEM CPEy:
Cu?* + HOH = CuOH* + H*;
oOpa3yercs katuoH ruapokcomenu(ll) u non Bomopoaa, cpena Kucnas
3. CocraBisieM MOJICKYJSIpHOE ypaBHEHUE. VI3 TIONOXUTENBHBIX W OTPHUIATEIBHBIX YaCTHII,
HAXOJSIIUXCS B PAcTBOpE, 3alMCHIBAIOTCA HEUTpasibHbIE YACTHIIbI, CYIIECTBYIOIIHME TOJBKO Ha
oymare. B mannom cimyuae n3 CuOH* SO4% cocrasnsem (CUOH)2SOs. JInst ypaBHMBaHHS dHCIa
MOHOB MM HE0OX0IUMO Tepe cylib(paTom Menu moctaBuTh koddduumeHT asa. [lomydaem:
2CuS0O; + 2H20 = (CuOH)2S04 + H2SO4
[IpoayKT peakiyu OTHOCHTCS K IPYIIIe OCHOBHBIX colieit: cybdar ruapokcomenu (11).

['unponu3 mo aHuoHy

['unponus oprodocdara pyoumus.
1. OnpenensieM TUI TUIPOJIU3A.

RbsPO4 = 3Rb* + POs*
PyOunuit — menodnoil Merai, ero ruJjpoKCU]] CUIIbHOE OCHOBaHUE, hocopHast KUCIOTa,
0COOEHHO 1O CBOEH TPETheH CTalMu TUCCOIMAIINY, OTBEYalonel o0pa3oBanuio GocaToB — caabas
KucnoTa. ['uaponus mo aHMoHY.
2. IlumemM HOHHOE YpaBHEHUE THAPOIIH3a, OTPENEISIEM CPEay

POs* + HOH = HPO4* + OH-
[TponykTel: TuApOodochaT-uOH U TUAPOKCUI-UOH CPejia MIETOYHAsI.
3. CocTaBnsgeM MOJIEKYJISIPHOE YpaBHEHHE.
RbsPOs4 + H,O = Rb,HPO4 + RbOH

[Momyumnu kucnyro conb — ruapodocedar pyouaus.

I'maponu3 no KaTHOHY U AaHUOHY
AneraTt anfOMUHHSA
1. OnpenensieM THI THAPOITH3A.
AI(CH3sCOO0)3 = A" + 3CH3CO0-
Conb cnaboro ocHOBaHUS M c1a00N KHUCIOThI — THAPOJIN3 110 KATUOHY U aHUOHY.
2. MloHHBIe ypaBHEHHUS TUAPOIIN3A, Cpelia.
AP + HOH = AIOH?" + H*;
CH3COO™ + HOH = CH3COOH + OH~
Y4uThIBast, 4TO TMIPOKCU]] ATFIOMHHUS OYEHb €1a00€ OCHOBAHUE, MPEANOI0KUM, YTO THAPOIIH3 110
KaTHOHY OyJeT MpOTeKaTh B OOJBIIEH CTETIeHH, YeM 10 aHUOHY, CIIEJIOBATEIILHO, B pacTBOpE OyIeT
U30BITOK HOHOB BOJIOPO/Ia U cpeaa OyAeT Kucasi.
3. CocraBiisieM MOJIEKYJISIPHOE YPABHEHUE.
AI(CH3COO0)3 + H.0 = AIOH(CH3COO), + CH3COOH
[Tonmy4yeHHYIO COJIb HA30BEM aIleTaT THAPOKCOATIOMUHUSI.

3ananus: COCTaBUTh BO3MOXKHBIC YpaBHEHHsI THIpoH3a yis cieayronux Bemects: KoS; CrCls;
ZnCly; Al2(SOa4)3; Pb(NOs3)2; KCI; MgS.

[Ipaktrueckoe 3ansTue Ne 7.
OKHUCINTENBHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.
IToxb6op xKodddUIIMEHTOB METOIOM DIEKTPOHHOTO OajlaHca.

IIpaBuna pacCTaHOBKU CTEIIEHEN OKUCIICHUS.
00 0 00O




1. Crenens OKHCIIEHHs aTOMOB B IIPOCTOM BellecTBe paBHa Hyio (S, Cu, Bra, 03, Py).
2. B GUHAPHBIX (IBYX3JIEMECHTHBIX) COCANHEHUAX OTPHUIATEIBHYIO CTEIICHb OKMCIICHHUS MIPOSIBIISIIOT aTOMBI GoJree
AIIEKTPOOTPHULATEIFHOTO dJIEMEHTA
+2 -3 +4-2 +1-1
(Ca3N2. CSz, |C|)
3. CymMa CTeneHe OKHCIEHHs BCEX aTOMOB B MOJIeKyJie ((hOpMyIbHOI eIMHUIIE) paBHA HYIIIO, @ B HOHE — 3apsiily
HOHa.
4. CreneHb OKHCIICHUS aTOMOB IEJIOYHBIX METAIJIOB B COSAMHEHHUSX BCEr/ia paBHa +1; cTerneHb OKHUCICHHS aTOMOB
MAarHus | MIeJI0YHO-3eMETIBHBIX METAJUIOB B COCMHEHUAX BCETa PaBHA +2; CTEIIEHb OKHUCICHUS aTOMOB aIFOMUHIS B
COEIMHEHUX BCErAa paBHa +3.
5. CterieHp OKHCIICHUS aTOMOB BOJOPOa B COSIMHEHISIX paBHa +1 (KpoMe THAPHIOB METAIIIOB).
6. CTemnieHp OKHCIICHUS aTOMOB ()TOpa B COSAMHEHMX paBHa -1.
7.CreneHb OKHCIIEHHSI aTOMOB KHCJIOpPO/ia B COSIMHEHHSX paBHa -2 (KpoMe GpTopHI0B, IEPOKCUIOB, HAIIEPOKCHIOB).
8.  CremneHb OKUCIICHUS! aTOMOB B KHCJIOTHOM OCTATKe JUIsl KUCJIOTHI M BCEX €€ CoJIel OIMHAKOBa.
+7 +1+7 -2

Cu(Cl0O4)2, Tak kax HCI1O4

1. JInsg npoCThIX HOHOB UX 3apsiJl COOTBETCTBYET CTCIICHH OKUCIICHUS aTOMOB (IS AJIFOMUHUS B CYJIb(paTe aIFOMUHUS
Al2(S04)3 3apsi woHa 3+, cTeNIeH b OKUCICHUS +3).

VYnpaxseHus no teMe «OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKLIUID)
1. Onpenenurte cTENEHb OKUCICHUS:
a) hochopa B HzPO4, Ca(H2PO4),, P20s, MgsP2;
6) azora B NaNO,, NH4sNO3, CasN2, N2O;
B) MEIN B CUzO, CU(NOs)z, (CUOH)2C03, CUC|;
1) cepnl B KoSO3, Mg(HS)2, KAI(SOa),, FeSs;
n) prytu B HgO, Hg20, HYCl2, Hg2(NO3)2.
2. IIpocTaBpTe CTENEHN OKUCIEHUS ATOMOB 3JIEMEHTOB B COCIUHEHUSIX
KzB407, CaMnO4, NaCIO4, Sn(SO4)2, Na,Cr.05.
3. B crnenyronux ypaBHEHHUSIX PEaklUi OMPEEIUTE OKUCIUTENb U BOCCTAHOBUTEIb, UX CTCIICHb OKUCIICHHUS,
paccTaBbTe KO3 (PHUIIMESHTHI METOIOM JICKTPOHHOTO OaaHca:
a) MnO; + KCIO3 + KOH = K;MnQO4 + KCI + H,0
6) CuCl, + SO; + H,0 = CuCl + HCI + HzSO4
B) HgS + HNOs + HCI = HgCl; + S + NO + H,0
F) AsHs + AgN03 + H,0O = H3AsO4 + Ag + HNOs
1) Zn + KNOs; + KOH = K»Zn0O; + NH3 + H,0
e) NH4NOz = N,O + H,0
k) KoMnO4 + H0 = KMnO4 + MnO-2 + KOH
3) SnCl, + K,Cr,O7 + HoSO, = Sn(SO4)2 + SnCl, + Cr2(804)3+ K,SO,4 + H,O

ITpakTuyeckoe 3ansTre Ne 8.

OnekTponu3. CocrapiieHne ypaBHEHUN
IpaButa Juis onpeneneHus IPOAYyKTOB dIEKTPOJIN3a BOJHBIX PACTBOPOB AJIEKTPOJIHTOB:
1. Ilponecc Ha kaToze (cxema 1) 3aBHCHT He OT MaTepHaia KaToja, U3 KOTOPOro OH ClieNiaH, a OT ITOJIOXKEHHsI MeTalia (KaTHOHa
9JIEKTPOJIUTA) B HIIEKTPOXUMHUYECKOM DSy HANPSHKEHUH, IPU 3TOM €CIIH:
1.1. KaTnoH 37eKTpoinTa pacIoioKeH B PNy HaNpsDKEHUH B Hadalle psijga (Mo aTlOMHUHHN BKIIOYHTENHHO), TO Ha KaTrojae HAET
MPOIIECC BOCCTAHOBIICHHS BOJIBI (BBIAEIAETCS BOAOPO). KaTHOHBI MeTasia He BOCCTaHABIIMBAIOTCS, OHU OCTAIOTCS B PACTBODE.
1.2. KaTnoH 31eKTpONUTa HAXOMUTCS B PSAAY HANPSHKECHUH MEXKAY ATIOMHHHEM M BOJOPOJIOM, TO Ha KaTOIE BOCCTAHABIMBAIOTCS
OJHOBPEMECHHO U MOHBI ME€TaJlJ1a, U MOJ'leKyJ'll)I BOJbI.
1.3. KaTHOH 3J1eKTpOoInTa HaXOIUTCS B PsIly HANPSDKSHUH TOCIIe BOAOPO/A, TO Ha KaTO/e BOCCTAHABIMBAIOTCS KATHOHBI METAILIA.
1.4. B pacTBope copepikaTcsi KaTHOHBI Pa3sHbIX METAJIOB, TO CHayana BOCCTAHABIMBACTCS KaTHOH METAJIa, CTOSIIEr0 B PsIy
HaIpspKeHUH npasee.
2. [Ipouecc Ha aHOE (CXeMa 2) 3aBHCHUT OT MaTepualia aHOJa U OT IPUPOIEI aHHOHA.
2.1. Ecnu anoo pacmeopsiemcs (Kene3o, IIUHK, Mellb, cepedpo U BCE METAIIBI, KOTOPBIE OKHCIIAIOTCS B MPOIIECCE SIEKTPOIIN3a), TO
OKHCIISIETCSI METaJIT aHOa, HECMOTPS Ha IPUPOLy aHHOHA.
2.2. Eciit anood He pacmeopsiemcs (€ro Ha3bIBalOT HHEPTHBIM — FpaduT, 30JI0TO, IUIATHHA), TO:
a) P BJCKTPOJIU3E PACTBOPOB COJICH HECKUCIOPOOHBIX KUCIOM (KpOoMe (hmopudos) Ha aHOIE UIET MPOIECC OKUCIICHUS aHUOHA,;
0) MpH BJIEKTPOJIH3E PACTBOPOB COJNCH KUCIOPOOCOOepicamux KUCIOm U (pmopudoe Ha aHOAE UAET TPOIECC OKHCICHHUS BOIBI
(BBLAEISIETCS KUCIOPO). AHUOHBI HE OKUCIISIOTCS, OHU OCTAIOTCSI B paCTBOPE;
B) QHUOHBI [0 UX CIIOCOOHOCTH OKUCIISITBCS PACIIONAraloTCs B CIIEIYIOIIEM HOPsAKe:
I Br S* CI" OH SO N@s F
BoccranoBuTtenbHas akTHBHOCTh YMEHBIIAETCS
(crt0ocOOHOCTH OTJABATH JJIEKTPOHBI)

Cxema 1 Karonnsie nporeccsl



Li Cs Rb K Ba Sr Ca Na Mg Be Al Mn Zn Cr Fe Cd Co Ni Sn Pb H, CuHg Ag Pt Au
Li* Cs* Rb* K* Ba?* Sr?* Ca** Na* Mg? Be*" AI** Mn?* Zn? Cr®* Fe?* Cd®* Co?* Ni?* Sn?* Ph* 2H* Cu?* Hg* Ag* Pt** Au®
BoccranasinBaeTcs BOJA: BoccranaBinBaoTCs KATHOHBI METajlIa U BOJA: BoccranaBimuBaloTcs KaTHOHBI
2H,0 + 28 = Hyt + 20H; M™ + ng = M, MeTaua;
M™ He BOcCTaHAaBIMBAETCS 2H,0 +2& = Hy1 + 20H" M™ + ng = M°

+né >

YcuiieHne OKUCIUTEIbHBIX CBOMCTB KATHOHOB
(ciocOOHOCTH IIPUHUMATH JIIEKTPOHKI)

Cxema 2 AHOJHBIE IPOLIECCHI

KucnortHslit octatok AN™~ (aHHOH) > AHox >
PacTBOpuMBIi HepactBopumsrit
BecKuCI0poHbIii Okuciienne annoHa (kpome F-)
An™ —mg = An°
OkwucieHne MeTarIa aHoia B kucnotHoii u HeWTpaibHON
MO — ng =M™ cpeax:
Kucnopoaconepxaruit aHox pacTtBop 2H,0 — 4 = Ot + 4H*
B menounoii cpene:
40H —4e =021 + 2H0
Hanpumep:

2) NaCl pacrsop— Na* + CI~

K(-): Na* + 1&g — Na° 2

A#):2CI —28—Clt |1

2Na* +2Cl'———» 2Na’ + Cl»t
5J1EKTPOIIN3

2NaCl —— 2Na’ + Cl»?

2) CuCly pactBop— Cu?" + 2CI-

K(-): Cu** +2& — Cu°

A(+): 2C1" =2 & — 2C1 — Cla?

Cu** +2CIF ————% Cu+Clyt

DJIEKTPOJIN3

CuCl, ——— Cu+Cly}

3agaHus:
1. Hanwmmmure ypaBHEHHS SIEKTPOJM3a PpACIUIaBIEHHBIX COJIEH, IMPOTEKAMONIMX Ha
UHepTHBIX AsekTpoax: a) KBr, b) CaCly, ¢) NaOH.
2. Hamumure  ypaBHEHHs  OJIEKTPOJIM3a  PAacCTBOPOB  CIEAYIOMIMX  BEIIECTB,
NPOTEKAIOIINX HAa HHEPTHBIX 3ekTpoaax: a) Co(NOs)2, b) KzS, ¢) Li2SOs, d) FeCls,
e) Ba(OH)..

JIaGopatopHas padota Ne 2
UCCJIEJOBAHUE XMMUYECKNX CBOMCTB KHUCJIOT
Llenv pabomul: viccaenoBaTh XUMUYECKHE CBOMCTBA KUCIOT B XOJI€ XUMUYECKOTO SKCIIEPUMEHTA.
Peaxmuswr u obopyodosanue:
congHas xkuciaora — HCI
cepHas kucnora — H2SO4
azotHas kuciaora — HNO3

KyCOUYKH MeJHOMU mpoBosioku — CU
XKeJe3Hble oNuikH — Fe
METUJIOBBIN OpaHKEBBII

runpokcuaa Hatpust — NaOH ¢beHondTanenn
cynbdara menu(Il) — CuSO4 najgeTka

xnopup 6apus — BaCl LITaTUB C MIPOOHPKAMHU
kapOonat Hatpust — Na2COs nimnareib

okcun menu (1) — CuO
Mepvl _npedocmopodichocmu: akKKypaTHO paboTaiiTe ¢ pacTBopaMu KHCIOT u Imenoueit. [lpu
TIOTTaJIaHUN PACTBOPA Ha KOXKY HEMEIUICHHO 00paTUTECh K MPETIOIaBaTEIo.

Xox paboThl:



Omnpbit Nel. JleiicTBHE KUCIIOT HA UHAUKATOPHI.

B nBa yrnyOnenust majneTku HajelTe HEMHOTO pa30aBICHHON CEpHOI KHCIOTHI, B CIEAYIOIINE
JIBa HajeWTe pa30aBIEHHOW COJSHON KHUCIIOTHI, U B CIEAYIONIME JBa Pa30aBICHHON a30THOMN
KHCJIOTHI.

B nmnepBoe yriyGineHue c¢ cepHOM KHUCIOTOM /100aBbTe HECKOJBKO Karelb pacTBopa
¢denondranenna, a BO BTOPYIO — METHJIOBOT'O OPAHKEBOTO.

[IpoBeauTe Takue ke OMBITHI C COJISTHOW U a30THOM KUCIOTaMHU.

denondTanienH ocTaeTcs OeCIBETHBIM, a METHJIOBBIA OpPAHIKEBBIM CTAHOBUTCS PO30BBIM
(KpacHBbIi).

3aodanue. /lanvl pacmeopul 08yx seuecms. Kak ModcHo npakmuuecku 00Ka3amv, 4mo 0OHO
U3 HUX A818emcsl pacmeopoM KUCI0mul?

OngiT Ne2. BzanMoaelicTBE METATJIOB C KMCJIOTaMHU.

Haneiite B 1Be IpOOMPKH pacTBOP CEPHOM KUCIOTHL. B TIEpBYI0 MOMECTUTE HEMHOTO JKEIE3HBIX
OIUJIOK, @ BO BTOPYIO OMyCTHTE Kycouek meau. (Ymo nabmooaeme? B kakoil uz npooupox euomvl
U3MEHeHUs, CBUOEeMeNbCMBYIouUe 0 NPOUCXoosujell peakyuu?)

3adaHnue. Hanuwume ypasuenus peaxyuu mexcoy cepHou Kuciomou u sxcenezom. K kaxomy
MUNY OMHOCUMCS IMA PeaKyus?

Omnpit Ne3. B3aumoeiicTBie KUCIOT € OKCUAAMH METAJJIOB.

Bo3bmuTe TpH npoOMpPKH M HACKHIBTE B MEPBYI MPoOMpKYy HemHoro okcuua meau (II), Bo
BTOPYIO — OKCHJI ITMHKA, B TPETHIO — OKCHUJ] MarHus, 3aTeM JI00aBbTE B KOKIYIO IPOOHPKY 1Mo 1 M
pacTBopa cepHOi KUCIOTHI. (Ymo nabarwdaeme?)

3adanue. Hanuwume ypasnenus peaxyuu medxncoy CepHOU KUCIOMOU U BbIOAHHBIMU
oxcuoamu memannos. K kakomy muny omumocsames smu peakyuu?

OmeiT Ne4. B3auMmoeiicTBHE KUCIOT C OCHOBAaHUSIMU.

A) B yrinyGrnenue najeTku HaJlelTe mapy Kameslb pacTBOpa I'MIPOKCHJA HaTpus U J00aBbTE K
HeMy Karuio pactBopa (enondranenna. K pactBopy ManuHOBOro 1sera npuOaBisiiTe Mo Karuism
CepHYIO WM coyissHylo Kucinoty. (Ymo nabmiooaeme?) TIpoucXomuT pa3orpeBaHHe |
o0eclBeUMBaHNE PACTBOpA.

b) B apyroe yrinybnenue Haneiite mapy kamenb cyibgata meau (II) m noGaBbre rumpokcun
HaTpus. (Ymo nabarooaeme?) B 310 ke yriayOieHre K MOTyYHBIIEMYCsl OCaIKy J00aBbTE COISHYIO
KHUCIIOTY. (Ymo nabnooaeme?) IlpoucxoauT pactBopeHne 00pa3oBaBIIETOCs TOIy00ro ocaaka.

3adanue. Cocmasbme ypasHenus peakyuti, Komopwvie HAO0O0ANUCL 8 3mom onvime. K
KaKoMy muny OmHOCsmMcs 3mu peaxyuu?

OmbrT No5. B3aumoieiicTBie KUCTIOT ¢ paCTBOPAMH COJIEH.

B ogHO yrinyOnenue naneTku HajelTe mapy Karenb XJopujaa 0apus, a B pyroe kapOoHaTa
HaTpusd. B o00a yriyOnmenuss 100aBbT€ MO HECKOJBKO Kamelb COJISHOM KHCIOTHL. (Ymo
Habnodaeme?)

3adanue. Cocmasbme ypaenenus peaxyuti, Komopvle HabmoOaiucy ¢ smom onvime. K
KAKOMY MUny OMmHOCAMCA JMu peaxkyuu?
Ilocne sceti pabomul coenatime 6b18600 0 C80UCMBAX KUCTOM.

JlabGopaTtopHas padota Ne3
NCCIIEHOBAHUE XUMWYECKHNX CBOMCTB PACTBOPHMMbBIX 1 HEPACTBOPUMBIX
OCHOBAHMH

Llenv pabomvi: McCeNOBaTh XUMUYECKHUE CBOMCTBA PACTBOPUMBIX M HEPACTBOPUMBIX OCHOBAHHI B

X0JIe XUMHYECKOTO IKCIIEPUMEHTA.

Peaxmuevl u 0obopyodosanue:
o runpokcun kanus — KOH o ruapokcun xenesa (I11) — Fe(OH)3
e ruapokcuia Harpus — NaOH e pactBop ammuaka — NHs-H20
e ruzapokcun meau (1) — Cu(OH): e comsnHas kuciaora — HCI




cepHas kuciora — H2SO4 e (eHondranenn
cynedara meau(Il) — CuSOq e CTakaH C BOOOH
xmopu xenesa (I11) — FeClz ® IITaTUB C TPOOHUPKAMHU
cynbdara xenesa (II) — FeSO4 ® CTEKJISTHHAs TaJovyKa

METHJIOBBIM OpaHKEBBIN
Mepvl _npedocmopodichocmu: aKKypaTHO paboTaiiTe ¢ pacTBOpaMu KHCIOT u Imenodeit. [lpu
MOMaIaHuU PacTBOPA HA KOKY HEMEIJICHHO OOPaTUTECh K MPEToAaBaTelio.

Xon paboThI:

OmbiT Nel. JleiicTBE OCHOBaHHI HAa MHIUKATOPHI.

[Tomectute B mtatuB 4 npobupku. B aBe mpoOupku HaielTe mo 1 mur pactBopa ruapokcuia
HaTpHs, B cienyromuye 2 Bieite mo 1 mu pactBopa ruipoKcuaa Kaius.

B nmnepByto mnpoOupKy C THUIPOKCUIOM HaTpHsl J100aBbT€ HECKOJbKO Karelb pacTBopa
¢denondranenna, BO BTOpYI NPOOUPKY BIEHTE HECKOJIBKO Karleidb pacTBOpa METHUIIOBOTO
OpaHKEBOTO.

[TpoBenuTe Takue e OMBITHI C TUAPOKCHIOM Kaius. (Ymo nabniooaeme?)

OeHondTanienH OT JCHCTBHs IIEN0Ye CTaHOBUTCS MAaJUHOBBIM, a METUJIOBBIA OpaHKEBBIN
CTaHOBUTCS KEITHIM.

3aodaHnue. Jlanvl pacmeopel 08yx eeujecms. Kax Modcno npaxmuuecku 0oKazams, 4mo 0OHO
U3 HUX A6/IeMCs pacmeopom wearouu?

Omnpit Ne2. CBolicTBa pacTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHHUH.

PaccMoTpuTe BBIIAHHBIC BaM B IpoOupkax ruapokcuasl Hatpus, mead (II) u xemesa (111),
OTMEThTE HUX arperaTHoe cocrtosiHue u uBer. [lpuneiite B npobupku mo 3—4 M Boabl U
B30onraiite. K pactBopaM 1006aBbTe MO HECKOJIBKY Karemb pacTBopa dheHondraaenna.

3a0anue. Ha ocnose npogedennbix onvimos coenatime 8bl800 00 a2pecamuom COCMOSHUU,
yeeme u pacmeopumMoCmu OCHOBAHULL.

OmneiT Ne3. B3aumogeiicTBre mienoyueii ¢ KUCIOTaMu (peakiiys HeHTpaau3aiun).

B npobupky HaneliTe 1 M pacTBOpa THIPOKCH 1A HATPUS U JOOABbTE K HEMY HECKOJIBKO Karelb
pactBopa enondranenna. K pactBopy MalnHOBOTO 1BETa C MOMOIIBIO MHUIETKH MPHOaBISHTE MO
KaIlUIsIM CepHYI0 KUCITOTy. [locie Kakaoi Karui npoOupKy BeTpsixuBaite. (Umo nabarooaeme?)
[TpoucxoauT pazorpeBaHue u 00eclBeUnBaHUE PaCTBOPA.

3aoanusn. Cocmasbme ypasHeHnue peakyuu Mmedxcoy CepHOU KUCIOMOU U 2UOPOKCUOOM
Hampus. K kakomy muny omnocumcs sma peaxyus?

OmnbiT Ned4. BzauMoieiicTBHUE 11I€TI0U€EN ¢ paCTBOPAMH COJIEH.

[Tomectute B mratuB 3 npobupku. B mepByro nmpobupky Hamedte 1 mi pactBopa cyibdara
menu(Il), Bo Bropyro Haneiite 1 ma pactBopa xiopuna xkenesa (III), a B Tperbto Haneiite 1 mu
pactBopa cynbdarta xene3a (II). Bo Bce Tpu nmpobupku no6aBpTe o 1 M1 pacTBOpa THAPOKCH]IA
Hatpusi. (Ymo nabmooaeme?) Bo Bcex MpoOHMpKax MPOUCXOAUT 0Opa3oBaHHE OCaJKa: roiyooro,
KpacHO-Oyporo (pkaBoro), TPsS3HO-3€JIEHOTO I[BETA.

3aoanus. Cocmagbme ypaeneHnus peaxkyuti, Komopvle Habmodarucs ¢ smom onvime. K
KaKoMy muny OmHOCsImMcs 3mu peaxyuu?

OmnbIT Ne5. B3auMozeiicTBUE HEPACTBOPUMBIX OCHOBAHHM C KUCIIOTAMH.

[Tomyunte Hemnoro rumapokcuna menu (II). ns atoro B aBe mpoOupku Hajeite mo 1 wmn
pacTBopa TMIpoKcHJa HaTpusi U A00aBbTE CTOJBKO ke pacTBopa cyibdarta menu (II) wnm npyroit
pactBopumoii conu menu (II). B onxy mpobupKy ¢ MoSydyeHHBIM OCaJIKOM J100aBbTe (JI0 MOJIHOTO
pPacTBOPEHHS) COISHYIO, a B IPYTYIO — CepHYIO KUCIoTy. (Ymo nabmooaeme?) B obenx mpodbupkax
oOpa3yetcs romy0oii pacTBop.

3ao0anusn. Cocmasbme ypasHenus peakyuti, Komopwvle HaAbOA00AnUcs 6 2mom onvime. K
KaKkomy muny OmHOCAmMcs 3mu peaxyuu?



OmnbiT Ne6. YyacTre HepacTBOPUMBIX OCHOBAaHUH B PEAKIIUSIX KOMILIEKCOOOpa30BaHUS.

AMMUHAK — CHUJIBHBIA KOMIUIEKCOOOpA30BaTeNb, MO3TOMY HEKOTOpPHIE HE PAaCTBOPHUMEIE B BOJIE
THJIPOKCHUIBI JIETKO PACTBOPSIFOTCS B M30BITKE BOJHOTO aMMHaKa ¢ 0O0pa3oBaHHEM KOMIUIEKCHBIX
COEIMHECHUM.

B nipobupky Hanerite 2 mi pactBopa cyibdara meau(Il). Hebonpmmmu moprusmMu 100aBisiTe
pactBop ammuaka. [Iponomkaiite 100aBIATH peareHT K 00pa3yroIeMycsi OCaJIKy 10 TeX MOop, MoKa
OH TIOJTHOCTHIO HE PACTBOPHUTCH.

3aoanusn. Kakoco yeema noayuunca pacmeop? Cocmasbme ypasHeHus peakyuil, KOmopule
HAOA0OAIUCH 8 FIMOM ONblMe.

Ilocne 6ceii pabomwvl coenaiime 6bl800 0O CEOUCMBAX PACMEOPUMBIX U HEPACMBOPUMBIX
OCHOBAHULL.

JlaboparopHast pabota Ne 4
TTOJIYUYEHHWE COJIEM U UICCIEJOBAHUE NX XUMHWYECKUX CBOVICTB
Llenv pabomul.: IOTYIUTH COJIb PA3HBIMU CIIOCOOAMH U UCCIICIOBATh XUMUYECKHE CBOMCTBA COJICH.
Peaxkmusvl u 0bopydosanue:
Maraui (mopoirok) — Mg

kap6onat Hatpus — Na;COs3

JKeIIe3HbIE OMUIIKH — Fe o aurpar ceunia — Pb(NO3).
okcun meau (II) — CuO e poaun kanusa — Kl
runpokcu Hatpus — NaOH e ¢enondranenn

consiHas kuciora — HCI ® IITaTUB C IPOOUPKAMHU
cepHas kuciora — H2SO4 ® mImarenb

cynsdar meau(Il) — CuSO4 ® TayieTKa

xmopu xkenesa (I111) — FeClz
Mepvl_npedocmopooicHocmu: AKKypaTHO paboTaiiTe ¢ pacTBopaMu KHUCIOT U Imenoueil. [Ipu
[IONa/laHuy PacTBOPa HA KOKY HEMEJJIEHHO OOpaTUTECh K IIPETOAaBaTelIIo.

Xox paboThl:
[Tomrydenue comeil pa3TuYHBIMU CIOCOOaMHU:

Omnpit Nel. B3anmozeiicTBre METaIoB C KUCIOTaMH.

[TomecTute B mratuB 2 npobupku. B nepByto npoOUpKy HACBIITbTE HEMHOTO KEJIE3HBIX OMUIIOK
(Ha KOHYMKe HIMaTessi), a BO BTOPYI0 HEMHOIO Mopouika Marausi. B 06e npoOupku npusneiite no 1
MJT CepHO# KucnoThl. (Ymo nabniooaeme?)

B o6enx npobupkax NporuCXOANUT BbIAEIEHHUE rasa.

3adanue. Kaxasa conv evloensemcs 6 xode peaxyuu (0amsv eti Haseauue)? Cgoil omeem
noomeepoume ypasnenuamu peakyuu. K xakomy muny omnocamcs smu peaxyuu? Ilouemy peaxyus
¢ MacHuem npomexaem Ovicmpee, Yyem C Hcene3om?

OmnbiT Ne2. B3auMojieficTBHe OKCHIOB MeTaJlIa C KUCIIOTaMHU.

B npo6upky HaceinbTe HemMHOro okcuaa meau (1), 3arem noGaBbTe 1 M pacTBOpa COJIIHON
KUCTOTHL. (Ymo nabnodaeme?)

B xone peakiuu npoucxonut odpaszoBanue xyopuaa meau (II), mosromy pactBop mpuoOperaet
rony0yro OKpacky.

3adanue. Cocmasbme ypaenenue peaxkyuu, Komopas HabOooaracs 6 smom onvime. K
Kakomy muny omuocumcs sma peakyua? Kakas conv evidensiemcsa 6 xode peaxkyuu (0ambs el
Hazeauue)?

OmeiT Ne3. B3anmoeiicTBie Ienoder ¢ KMCJIOTAMH.

B yrayOsienue majeTku HaJeHTe Mapy Kamelb TUAPOKCHAA HAaTpus M J00aBbTe K HEMY
HECKOJIBKO Karellb pacTBopa ¢eHondranenna. K pacTBOpy MaJWHOBOTO IBETa MPUOABIIIHATE IO
KaIuisiM cepHyIo kuciory. (Ymo nabriooaeme?) [Ipoucxoaut obecliBeYMBaHNE PACTBOPA.

3aoanusn. Cocmagbme ypagHeHue peakyuu MexHcoy CepHoOl KUCIOMOU U UOPOKCUOOM
Hampus. K xaxkomy muny omuocumcs sma peakyus? Kakas conv evidensiemcs 8 xooe peaxyuu
(Oams etl Hazeanue)?

XUMHUYECKUE CBOWCTBA COJIEH.



OngeIT Ne4. BzanMonelcTBUE COJIEH ¢ METaJIaMH.

B npobupky nHaneiite 1 mu pactBopa cynbpara meau(Il) u 1o6aBbTe K HEMy HEMHOTO KeENE3HBIX
omuiok. (Ymo nabarooaeme?)

B mpo6upke npoucxoauT BeIJEICHHE MEIN, KOTOpasi IMEET KPaCHYIO0 OKPAcCKy.

3adanusn. Cocmasvme ypasHenus peakyuu. K xaxomy muny omuocumcsi sma peaxyus?
Touemy sceneszo gpimecHsem medv U3 pacmeopa coocmeeHHol conu?

Omnpit Ne5. B3aumogeiicTBre coiiell ¢ 1enoyamH.

B oxno yriy6nenue nanetrku Haneite 1 M pactBopa cynbdara meau(Il),a Bo Bropoe HaneiTe 1
M1 pactBopa xiopunaa xenesa (III). B o6a yrimyOnenus 1o6aBbTeé HEMHOTO PacTBOpa THAPOKCHUIA
narpus. (Ymo nabmooaeme?) Bo Bcex yriryOaCHHIX MPOUCXOAUT 00pa30BaHUE OCaaKa: royooro,
KpacHO-0yporo (p>kaBoro).

3adanusn. Cocmasbme ypasHenus peaxyuti, Komopwvie HabOMooalucy 6 smom onvime. K
KaKomy muny OmHoOCsImcs 5mu peaxyuu?

Omnpit Ne6. B3aumogeiicTBue coiieil ¢ KUCIOTaMH.

B onno yrnyGnenue naneTku HajeWTe mapy Kareib HUTpaTa CBUHIIA, a B JIpyroe kapOoHara
Hatpusa. B o0a m00aBbTe 1O HECKOJBKO Karleidb CEPHOM WM CONsHON Kuciotel. (Ymo
Habawoaeme?)

B nepBom ciyuae npoucxoaut oOpazoBaHUe 0Cajika, a BO BTOPOM BbIIEJICHHUE ra3a.

3aoanusn. Cocmasbme ypasneHus peaxkyuii, Komopwvle HaOI00anucs 6 smom onvime. K
KAKOMY Muny OmHoCAamcs smu peakyuu?

OmbiT No7. B3auMoieiicTBIE IBYX COJICH.

B yrnyOnenue naneTku HalleiiTe HEMHOTO HHTpaTa CBUHIA M JO0aBbTE TaKOE YK€ KOJIMYECTBO
noaunaa kanus. (Ymo nabarooaeme?)

[TporcxoauT 0Opa3oBaHUE KEITOTO OCAKA HOM 1A CBHHIIA.

3adanusa. Cocmagbme ypasHenue peakyuu mexrcoy HUMpAmom ceuHya u uoouoom xauus. K
KAKOMY MUny OmHOCUMcst 3ma peaxyus?

Ilocne sceti pabomul coenatime 8b1600 0 C80UCMBAX PACMBOPUMBIX U HEPACBOPUMBIX OCHOBAHUIL.

JIaGoparopHas paboTa Ne5
HIEJJOYHBIE METAJIJIbI 1 UX COEAVUHEHWA
Llenv pabompwi: ¥icclieToBaHUE CBOMCTB IEIOYHBIX METAIIJIOB U UX COSIUHECHUIA.
Peaxmuswl u 0bopydosanue:

HaTpuii — Na ® CTaKaH C JUCTUJUIMPOBAHHON BOJOU
consiHas kuciorta — HCI ® HHXPOMOBAas IIPOBOJIOKA

xnopua Hatpust — NaCl ® CIIMPTOBKA

xmopu kamust — KCI ® CIINYKHU

dbenondranenn ® [MHIET

HITaTUB C TPOOUPKaAMHU e ¢uibTpoBasibHAs Oymara

Mepwvi_npedocmopodichocmu: AKKypaTHO paboTaiTe ¢ MICTOYHBIMH METaUIaMH, PAacTBOPaMHU
KuciaoT u menouded. Ilpu mnomaganum pacTBopa Ha KOXY HEMEJIEHHO OOpaTHTECh K
npenogasaTento. OneIT 1 MPoBOIUM B BHITSKHOM HIKAQY.

Xoxa paboThl:

OmsiT Nel. B3aumonelicTBue HaTpUsl C KUCIOPOJOM BO31yXa.

[MuneTroM BO3bMHTE W3 OaHKHM C KEPOCHHOM KyCOUEK HATpPHUS Pa3MEpOM C TOpOIIUHY,
ylaquTe ¢ TMOMOUIbI0 (DUIBTPOBATIBHONM OyMarn M3JIMIIKK KEPOCHHA C €ro MOBEPXHOCTH U
nomectute B ¢GappopoBbiii Threns. Tureias ycraHoBute B (aphopoBOM TPEYToJbHHKE Ha KOHIIE
IITaTHBA M HarpeiTe Ha IIaMeHu cupToBKU. (Ymo Habarodaeme?)

B pesynbraTe mNpoMCXOOUT BOCIJIAaMEHEHHME HaTpus B Turie. Meran cropaer
OCJICTIUTENIbHBIM JKEITHIM IJIAMEHEM.



3adanusn. Cocmasbme ypasHeHue OKUCIUMETbHO-B0CCHAHOBUMENLHOU DeaKyuu MexHcoy

Hampuem U KUCIOPOOOM, paccmagvme KoIPDuyueHmol Memooom 31eKmpoHHO20 banauca,
onpedenume OKUCTUMENb U 80CCIAHOBUMEND.

OmpIT 2. B3auMoeiicTBrE MIETIOYHBIX METAIIOB C BOJOM.

HeOoubmioli Kyco4ek METaUIMYecKOro HaTpusi OOCymuTe (HIBTPOBAIbHOW Oymarod u
MIOMECTHTE B CTaKaH C TUCTUUIMPOBAHHOMN BojoU. (Ymo nabmooaeme?)

[Tpu 3TOM IPOMCXOIUT BhIJICIICHUE OSCIIBETHOTO ra3a, U MepeMelIeHue KyCouKa HaTpHUs 110
MOBEPXHOCTHU BOJIBI.

[Tocne 3aBepieHuMs peakiuu 100aBbTe B CTakaH Karuio ¢enondraienHa. (Ymo
Habnooaeme?) PacTBOp OKpalImBaeTCs B MATHHOBEIH IIBET.

3adanusn. Kakoii 6b1600 MOJCHO cOelamv NO USMEHEHUN) OKPACKU pacmeopa nocie

0obasnenus unouxamopa. Hanuwume ypasnenue npomexaroweu peaxyuu.

OmnpiT 3. OKpalMBaHue IIAMEHU COJISIMU IIIEIOYHBIX METaJLIOB.

B OecuBerHoe TIamMsi CIUPTOBOM TOPEIKH BHECHUTE HUXPOMOBYIO MpPOBOJOKY. (Ymo
Habawoaeme?) VI3MeHeHUS 1IBETA TIJIAMEHH HE TIPOMCXOTHT.

CMounTe MPOBOJOKY PACTBOPOM XJIOPUAA KaIHsl M BHECUTE B HUKHIOI YacTh IUIAMEHU
cuuptoBkH. (Ymo nabrwoaeme?) Ipu 5TOM 1m1ams npruodperaet (UOICTOBBIN I[BET.

[Tocne ompITa MPOBOJIOKY MMPOMOKTE B PACTBOPE COJISTHOW KUCIIOTHI M TIPOKAIHUTE B TUIAMECHU
CIIPTOBKH.

[TpoBeauTe aHaIOrMYHbBIC ICHCTBHS B OTHOIICHUH XJIopuaa Hatpus. (Ymo nabniodaeme?)

B ciydae xiopuaa HaTpus TuiamMsi IpUOOPETAET KENTHIN IIBET.
3adanus. 3apucyiime 6 HAOIOOEHUAX NOJIYYEHHYIO OKPACK) NAAMEHU YBEMHLIMU KAPAHOAUAMU.

JlaboparopHast pabota Ne6
I'AJIOTEHBI U UX COEAMMHEHW A
Llenv pabombl.: McclieNOBAHUE CBOMCTB TaJIOTCHOB M UX COCIUHCHUM.
Peaxmuewt u obopyodosanue.

HaTpuii — Na ® CTakaH C JUCTHJLTUPOBAHHOM BOAOU
constaas kuciaora — HCI ® HUXPOMOBas MPOBOJIOKA

xnopua Hatpust — NaCl ® CIIMPTOBKA

xmopu kamust — KCI ® CIINYKU

denondranenn ® [MHIET

MITaTUB C TPOOUPKAMHU e (unpTpoBanbHAs Oymara

Mepwi_npedocmoposicnocmu: AKKypaTHO paOoTaiiTe C IIETOYHBIMH MeTajulaMH, pacTBOpaMU
KucinoT W uienoued. Ilpu nomamaHum pacTBOpa Ha KOXY HEMEIJIEHHO OOpaTUTeCh K
npenogasaTeto. OneIT 1 MpOBOIUM B BBITSKT

Xon paboThI:

Omnsbit Nel. Bo3roHka nosa (BbIIONHSIETCS BMECTE C IPENOIaBATENIEM).

A) B cyxyto npoOupKy IOMECTUTE HECKOJIbKO KPUCTANIMKOB HOJIA U
OCTOPOKHO HArpewTe Ha IIaMeHH CUpTOBKU. (Ymo nabmodaeme?)

B pesynbrate mpobupka 3amonHseTcs (uoneToBHIMH mapamu. Ha
CTEHKaX OCAXKIAIOTCS MaJICHbKHE OJeCTAIINE KPUCTALTHKH HO/IA.

b) B cyxoil crakaH NOMECTHTE HECKOJbKO KPHCTANIMKOB HOAA,
3aKpoiTe ero koiboil ¢ BOIOM (Kak MOKa3aHO HAa PUCYHKE), U OCTOPOXKHO
HarpeBaiiTe Ha CIHPTOBKE 4epe3 acOecTOBYIO ceTh WM Ha mumure. (Ymo
Haobawoaeme?)

Bckope crakan HamonHseTcs (UOJETOBBIMU MapaMu MOJa, KOTOPbIE
KOHJICHCHPYIOTCS Ha XOJOJHBIX CTEHKAaX KOJIOBI B BHJIE MEJIKHX
KPHUCTAJITUKOB.
3aodanusa. 3apucyiime 6 mempaou 01s 1a60pamopHuIx pabom npubop OJis
60320HKU U0Od. Puc. 78. Tlpu6op pnaa

BO3roHKH HoaAa.

OmelT 2. B3aumoelicTBre Hoaa ¢ aJIIOMUHUEM.



B cyxywo ¢apdopoByro yaiiky NOMEIIAOT XOPOIIO MEPEMEIIaHHYI0 CMECh MOPOIIKOB
amomuHus U nozaa (1:15 mo macce), 3aTeéM € IOMOILIBIO NMUIETKU KalalOT HECKOJIBKO Karlelb
Bogbl. (Ymo nabnooaeme?) IIpONCXOANT BCHBIMIKA. 3@ CUYET IK3OTEPMUUYHOCTH PEAKLUH YacTh
M0J1a BO3TOHSETCS, HaJl YalIKOi 00pa3ytoTcst (HOIETOBBIE MapHI.
3aodanus. Hanuwume ypasnenue npomexaroweli peakyuu.

OnbiT 3. B3auMoieiicTBHUE HOJIa C HATPUEM.
B dapdopoByro cTynky mOMEmarOT HECKOJIBKO KPHCTAIOB HOZA, KOTOPBIC BTHPAIOT
MECTUKOM BO BHETPEHIOKO IMOBEPXHOCTh CTYIKH. 3aTE€M Ha HEe MOMEIIAIOT JIBa KyCOYKa HaTPHs
pa3MepoM C TOJICIIUYEYHOM TOJOBKM M PACTUPAIOT MO BHYTPEHHEW MOBEPXHOCTH CTYNKHU CO
ciegamu uoaa. (Ymo nabniooaeme?)
W3 mon mectuka pa3garoTcsl 3BYKH B3pPbBIBA, MOSBISETCS IUIaMsi U (HUOJICTOBBIC AP

uoja.
3aodanusa. Hanuwume ypasnenue npomexarowjell peaxyuu.

[IpakTryeckoe 3ansTHe Ne9
S-DneMeHThl. AJTIOMUHHUMN.

3ananue. 3amoNHATH CBOJHYIO TAOMUILy MPH MOMOINM y4eOHHKa 1o dnmemenTtam |, 11 A rpynm u
Al. PazmecTuTph TaOIHIly Ha TETPAIHbIA Pa3BOPOT.

Ne | Obwas Haxoxne | [lonyu | ®usnueck | Xumuueckue cB-Ba | [Ipume | Baxuei
TP | XapakTepuUCTUKa | HUE B eHHe ue CB-Ba HEHUE | [mme

yI npupoe coeluHe
bl HUSI

[Ipaktuueckoe 3ansitue Ne 10.
l"asiorensl. XaabKOrEHBI.

3agaHue. 3amoJHUTh CBOJAHYIO TaOJHMIly NMpH MoMoiiM ydebHuka mo snemeHtam VI u VII A
rpynn. PazmecTuts TabsuIly Ha TETpaaHbId pa3BOpOT.

No
p

yu
IIbI

OO0mas
XapaKTEPUCTHKA

Haxoxne
HHUC B
puponae

ITomyu
eHue

duznueck
Hhe CB-Ba

XHMHYECKHE CB-Ba

ITpume
HEHHE

Baxnein
119403
coeIuHe
HUS

[TpakTrueckoe 3anstue No 11.
Onementsl VA-rpynnel. DineMeHTs!l |V A-rpynnsl.

3ananue. 3an0JHUTH CBOJIHYIO TaOJMUILy MPH MOMOIIK yuyeOHHUKa 1o 3iementaM 1V u V A rpynm.

Pa3zMecTuTh TaONMIly Ha TETPaaHBINA Pa3BOPOT.

Ne
rp
yo
I16I

OO0mas
XapaKTePUCTHKA

Haxoxne
HUE B
npuponae

ITomyu
€HHE

duznueck
e CB-Ba

XUMHUYECKHUE CB-Ba

IIpume
HEHHUE

Baxnen
110508
COeIMHE
HUS

[Ipaktruyeckoe 3anstue Ne 12.
d-DnemeHThI.
3ananue. 3aroHUTh CBOJHYIO TAaOJIUILy MpH MoMmou yyeOHuKa nmo d-OnemeHTsl. PazmecTutsb
Ta0JIMIly Ha TETPaJHbIA Pa3BOPOT.

Ne
rp
yi
b1

OO0was
XapaKTePUCTHKA

Haxoxne
HHUC B
npuponae

ITomyu
eHue

duznueck
He CB-Ba

XHMHYECKHE CB-Ba

ITpume
HEHHE

Baxnen
119405
coeIuHe
HUS




[Ipaktuyeckoe 3anstue Ne 13.
CemMuHap 1o TeMe «XUMUS B )KU3HU O0IIIECTBAY.
«XUMMHUS 32 YEJIOBEKA. XHMUS B HAPOJHOM XO3SUCTBEY.
e Kaxnas rpymma BEIOHpAET U3 XUMUYECKOU KOJOBI pakT: «[IpuMeHeHne XuMuu B
HapOJHOM XO3SICTBEY.
e lcnonb3yst MHTEPHET pecypchbl, HAUTU COBPEMEHHBIH (DaKT, MOATBEPIKIAIOLIUI
PeUIOKEHHYI0 HH(POpMAIIHIO.
Hnghopmayus ons kasxcooii epynnol:
1. XuMu4ecKue BEemecTBa Kak CTPOUTENBHBIE U MTOICTIOUYHBIC MaTepUaIIbL.
2. XMMUYeCcKHUe BEIeCTBa, UCIOIb3yeMble B TOTUTpaduu, >KUBOMUCH, CKYJIBITYPE,
ApPXUTEKTYpE.
3. XuMusl B CEJILCKOM XO35MCTBE.
4. XuMus B MEIUITAHE.
5. XuMus — KyXHs ¥ BaHHasi KOMHaTa.
YYacTHHUKH TPYIII TpeIaraloT HHPOPMAIUIO O IPUMEHEHHH XHMHYECKHUX BEIIECTB B HAPOIHOM
XO3SIUCTBE.

«XWMHS 32 U IPOTHUB YEJIOBEKAY.

1. Kaxxzio¥t rpynne npeajaraercsi OJMHAaKOBBIA TEKCT:

Bo3oyx — saoicneniwee ycnosue socuznu na 3emie.

Bo30yx enusiem na uenosexa, Ha pacmeHus, HA HCUBOMHBIX, HA 30AHUS, COOPYICEHUs,
navamuuku u Op. Ilosmomy 3aepsazueHue ammocgepvbl HeONAZONPUAMHO — GlUAem HA
OKPYAHCAIOWYIO CPEDY.

Bce ucmounuxu 3acpsasnenus ammocghepvl noopazoensiom HaA ecmecmeeHHvle U
AHMPONOZEHHbLE.

Ecmecmeennoe 3acpsiznenue ammocgepvl npoucxooum 6 pesyivmame U3BEPHCEHUs.
8YIKAHOB, NBLILHBIX OYPb, KOCMUYECKOU NbLIU.

Xumuueckuil cocmas GYIKAHUYECKUX 2a308: 600sHOU nap, ouoxcud yenepooa (CO2),
oxcud yenepooa (CO), asom (N2), ouokcuo cepuvt (SO2), oxcuo cepwl (SO), eazoobpasnas cepa
(S2), 6000poo (H2), ammuax (NH3), xropucmetii 600opoo (HCI), pmopucmulii 600opoo (HF),),
@dmopucmuiii 6000poo (HF),), ceposooopoo (H2S), meman (CHa), 6opnas xucioma (H), bopuas
kucroma (H3BOgz), xnop (Cl), ¢pmopucmeiii 600opoo (HF),), apeon (Ar),), npeobpazosainvie
H20 u CO». Taxoice npucymcemayrom x10puosl ujei0uHblx Memasiios u dicenesd.

Camvlm cunbHbIM 3a 8CI0 UCMOPUIO Yelloseuecmea Oblio uzeepicenue gyikana Kpaxamay
(661u3u ocmposa AHea) 6 1883 200y. Bspvie smoeo eyikana 6vll civluleH HA paccmosiHuu 4).
Bynkanuueckas nvine noousnacy Ha evicomy donee 20 km. Imom nenen onosican 6ecb 3eMHOU
wap 6 meyeHue HeCKOIbKUX MeCAYEB.

ITvinvnvie 6ypu. Ecmecmeennvim nocmaswuxom nvliu sensemcs nycmoins Caxapa.
Ilvinesvie obnaka, sosuuxaowue nHao Caxapou, nepeHocames naccamamu Hao eceti 3anaoHou
Adgppuxoti.

Edcecoono 6 ammocghepy nocmynaem u 2-3 man. m kocmuueckou noiiu. Ona 8 meuenue
MHO2UX JIen, MO NROOHUMASCL 8 ammocghepy, Mo 0ceddsi Ha NOBEPXHOCHIL 3eMIUL.

l'azo06pasnoe 3acpsasnenue npedcmasnsem nogvluleHHylo onacHocmy. Ha mneco
npuxooumcsa 80-90% ecex evibpocos 6 ammocgepy. Imo coeouHenus cepvl, azomda, Xiopa u
yenepooa.

Aumponozcennoe (aspo3onvHoe) 3azpsazHenue ammocgepsbl umeem MHO20 UCHOYHUKOG U
Hanocum 6o/1iee ouymumvlil 8peo.

AsposonvHoe 3acpsazHeHue — 9MO  3AcpA3HeHUue ammocgepvl Nulibl0 U HCUOKUMU
yacmuyamu, u3-3a Xo3AUCMBEEHHOU 0eamenbHOCIU Yell08eKd.

Kpynuvim u onacnvim ucmounHukom asposonell A6isAmcs 1eCHble NONCAPbl, ObIMOBble
061aKka om KOmMopvix MAHYMCS HA MbICAYU KUTOMEMPOB.




Camoe cmpauwinoe nociedcmesue 1ecHblX NOHCApPo8 — Mo 2ubenb oell, 8 YaCmMHOCU
noocapuulx u cnacameneti. Kpome mozo, Ovim u nulib 0mM NOMCAPA BbI3BIEAIOM CUTLHBII
ouckompopm npu ObIXaHUU U MO2YM CYUIeCMBEHHO CKA3AMbCs HA COCMOSHUU 300P08bSL H00ell C
annepeuel U pecnupamopHulMu 3a001e6aHUAMU.

B pesynomame xo3siicmeenHOl OesimenrbHOCMU 4el08eKd edice200HO 8 ammocgepy
nocmynaem oxo.10 200 MaH. M pasiuyHbIX COEOUHEHULL CepPbl.

Ilonaoas 6 ammocghepy, coeounenus cepovl u A30mMa COeOUHAIOMCS C KAneabKamu 600bl U
00pasyom cepHyro U a30mHyl0 KUCIomul. 3amem ¢ O0HCOAMU OHU BbINAOAIOM HA 3eMTIO,
Hapyuiasi HOpMbl KUCIOMHOCMU NOYEbl, CHOCOOCMBYS BbICLIXAHUIO J1eC08, OCOOEHHO XBOUMbIX.
Ilonaoas 6 pexu u o3zepa, oHu yHuumodcarom ¢uopy u ayny oooemos. Kucrommusie 00acou
NPUBOOSIM U K pA3PYULEHUI) KOHCIMPYKYULL (YCUIUBAIOM KOPPO3UIO MEMALILA), NAMSMHUKOS.

Inasmnvie pationst pacnpocmpanenuss kuciomuwix oocoeti - CLIA, z3apybexcuas Eepona.
Ilo codepoicanuio KUCIOMbl COBPEMEHHBIE Q0NHCOU 8 IMUX CHPAHAX COOMBEMCMBYION COCMABY
CYX020 8UHA, A UHO20A U CMOA06020 yKcyca. B @PI pazmep nechvix niowadeu, nocmpaoaguiux
om kucnomuwlx 0ocoet, oocmuz 20-30 %.

Ewe bonvuee snumanue yyenvix npusiekarom nocieocmeusi NOnadaHus 6 ammocgepy
coeOuHeHUll y2nepooa: YeaeKucivlil 2as, yeapHuli 2az u meman. Cpeou Hux npeobraoaem
yenekucaviti 2a3. OH He 5008uUm, HO, HAKANIUBAACH, NPUBOOUM K 0OPA308AHUIO NAPHUKOBO2O
agppexma. [locmynnenue smux coeouneHuil 8 ammocgepy C6sa3aHO CO C2OpAHUEeM MONIUBA U
VmeuKamu Memana u3z He(pmsauvix u 2azosvix ckgaxcun. Eciu ¢ 1950 200y ¢ ammocghepy 3emau
nocmynano 1520 man. moun yenepooa, mo 6 2017 200y — 8200 man. moun, mo ecmv 06vem
nocmyniienus yeaepood yeeauduics 6 name pas. Kascoas mouna yenepooa, nonaoarowas 6

ammocgepy, sxsusanreHmua 3,7 m yenekucioeo 2asa.

Ocho8HYI0  0OMEemcmeeHHOCMb 30 8bLOPOCHL  yenepooa HeCcym pasgumsle CMpPAHbL.
Haubonee cunvnoe 3azpsiznenue yereKUucivim eazom npoucxooum 6 cedepHom noayuwapuu. Briao
Haubonee NPOMBIULIEHHO pPA36UMbIX CMPAH 6 3acpsA3HeHue ammocgepvl pacnpedensemcs
cnedyrowum obpazom: no ouokcuoy cepwvi - 12% Poccus, 21 % CILLA, no okcudam azoma - 6%
Poccus, 20% CILLIA, no oxcudy yenepooa - 10% Poccusa, 70% CLLA. [1o pazmepam 6b10pocoé Ha
OyuLy HaceleHusi Cmosim Ha nepevix mecmax Hegpmedoobvigarouwue u Heghmenepepadbamoigaroujue
cmpanvl — Kysetim, OA9 u Cuneanyp.

Ha npeonpusmusix ueprou memannypeuu npoyeccol 6blNiAeKU 4yeyHa U nepepadomku
€20 HA CMAlb MAaKMCe CONPOBONCOAIOMCS BbIOPOCOM 8 ammocghepy paziuyHbIX 2a3o8. Bmecme ¢
OOMEHHBIM 2A30M 8 ammocepy 6 HebONbUUX KOIUYEeCMBax 6blOPACLIBAIOMC MAK’CEe
coeOuHenus MuluubsKa, @ocgopa, cypbmbl, CEUHYA, NAPLL PMYyMU U PeOKUX Memaiios,
YUAHUCMBITE 8000POO U CMOTUCTIBLE BEUJECTNEA.

OCHOBHbIMU UCMOYHUKAMU 8b10POCO8 8 amMOocghepy 6 YepHOU Memanlypeuu sA6iaomcs
npou3eo0cmeo uyeyna u cmanu. I1o OamHbiM aAIPOKOCMUYECKUX CLEMOK CHEICHO20 NOKPO&d,
30Ha Oelicmeust NPeONnpPUAMuLL 4YepHoll Memaiiypeuu nPoCmupaemcs Ha paccmosuue 00 60 ku
OM UCMOYHUKOS 3a2ps3HeHUst. BoKpye memaniypeuieckux 3a60008.

Hcmounuxom 3acpsisHenus 8 Y20IbHOU NPOMbIULIEHHOCIU AGNAIOMCS OMBANbl NYCMOU
NOPOObL UNU MAK HA3bleAeMble MePPUKOHbL. Brympu meppukonos écieocmeaue camoso3eopanus
OnumenvHoe 6pemMs Uoem 2openue Yens U NUPUma, COnposoxcoarujeecs 6vloeseHuem
cepHucmozo 2asa, oxcuoa yenepooa (Il), npooykmoe 60320HKU CMOIUCTBIX BEUeC.

Bo3zoywnvle 6b16pocel HeghmAHOU NPOMBIULIEHHOCIU COOepacam OONbULIOe KOAUUeCmaeo
Veneso0opooos,  cepogooopodd. 3a800bl  CUHMEMUYecKo20 KAy4yKa 6blopacvlgarom 6
ammocgepy maxue epeoHbvle geujecmad, Kak Cmupoi, OUSUHUT, MOLYOI, AYEMOH, U30NPEH.

Heghmv 3anumaem nuoupyrowue nozuyuu Ha MUpo8OM pviHKe MONIU8A, e€ 000b18aiom 6
80 cmpanax  mupa. OcHosnas  wacmv  mowHocmel  Heghmenepepabamvisaroujeli
NPOMBIULIEHHOCMU COCPe00omoYeHa 6 pazsumvlx cmpanax, ¢ mom yucie 6 CIIA — 21 %, &
3anaonoti Eepone — 20 %, Anonuu — 6 %. Ha oonro Poccuu npuxooumces 17 %.

Ocoboe mecmo cpedu UCMOYHUKOS 3A2pA3HEHUs ammocghepvl 3aHUMAaem XUMUYECKas
npomvlutienHocms. Ona nocmasisiem ouokcuo cepwvl (SO2), ceposooopood (H2S), oxcuov azoma



(NO, NO,), yenesooopoowt (CH), eanocenvt (F2, Clz) u op. [na xumuueckoti npomviuiieHHOCMU
XapakmepHa 6blCOKAs KOHYEHMpayus npeonpusmutl, 4mo co30acm HO8blUeHHOe 3a2pA3HeHUe
oKpyarcaroufeli cpeovl. Bewecmsa, gvioensiemvie 8 ammocghepy, Mo2ym 6cmynams 8 Xumuieckue
peaxyuu opye ¢ Opyeom, o6pasys 6blCOKOMOKCUUHbIE COEOUHEHUS.

Yacmo obpazyemcs 0301 8 KOHYEHMPAYUSX, 80 MHO20 pa3 NPEBOCX00AUUX HOPMATIbHBIIL
€20 YpoBeHb 6 8030yXe y NOGEPXHOCMU 3eMaU, YMO ONACHO OISl HCUSHU PACTEHUN, HCUBOMHBIX U
yeynosexa.

C Kkadxcovim 2000m o3pacmaem poib ABMOMOOUILHO2O0 MPAHCNOPMA 8 3a2PA3HEeHUU
ammocghepul bIXTONHLIMU 2A3AMU.

Corcucas ocpomHoe Koauyecmeo He@pmenpoOyKmos, OHU HAHOCAM OWYMUMbIU 8peO
OKpydHrcaroufeli cpeoe u 300P08bi0 HACEIeHUSL.

B Poccuu xonuuecmeo 6bl0pocoe 3az2pA3HAIOWUX 8eujeCms 8 ammoc@epHblll 6030YX om
mpancnopma cocmasnsiem 16,5 man. m 6 200, 6opHasa kucioma 7 % om obwe2o Konuuecmasa
8b10p0CO8, 8 mom uucie om asmompauncnopma - 13,5 man. m (okono 82% obwezo Konruvecmea
8b16pocos), a 6 CLLIA 60% 3aepaznenus ammocghepuvl c8sa3aHO ¢ MPAHCHOPIOM.

lpyeaa epynna 2azoe - ¢peonvl - umerom aHmponozeHHoe npoucxodxcoenue. Ppeonvi
ucnonv3ylOm 8 Kauecmee XAA0A2eHMO8 8 XONOOUNbHUKAX U KOHOUYUOHEpAx, 6 eude
pacmeopumenei, pacnvliumenetl, MOWUX CPEOCMS.

Paouoaxmusnoe 3acpsazuenue ammocghepvl (ypan, niymoHuil) cesa3aHO C UCNbIMAHUEM
amomnozo opyoicust (00 90-xe0006 CIIIA U CCCP npousseru donee 500 s0epuvix 83puleos, 6
pe3yibmame ye20 paouoOaKmusHulll GoH nianemvl nogvicuica Ha 2%). B nacmosuee epems
Ha03eMHble UCNLIMAHUsL A0epHO20 OpYicUs 3anpewensvl. Ho paduayuonnoe 3apasicenue modicem
npoucxooums npu aéapusix na ADC (epnobuvlivckas asapus, asapus na ADC @okycuma-1).

Asapusi pacyenueaemcsi KaxK KpynHeuuids 6 c80éM pooe 3d 6CI0 UCMOPUIO AMOMHOU
9HepeemuKy, Kax no NpeonojazaemMomy KOIUHecmsy No2UOWUX u nocmpaoasuiux om eé
nOCAeOCm8Ull 100ell, MakK U No IKOHOMUYECKOMY yujepoy.

B pesynomame asapuii u uHyuoeHmos Ha AMOMHBIX 00BLEKMAX HeMUHYeMbl Nnomepu
300pogbsi U oicuznu  aodeu. I[lo  ymounemHbIM  OAHHLIM  MEHCOYHAPOOHOU KOMUCCUU
PAOUONIO2UYECKOU 3AWUMDbL, PUCK NOSGNIEeHUs 3/I0KAYECMBEHHbIX HOB00OPA308AHUU ) HACeNeHUs,
noosepaule2ocsi paouoaKmusHomy 8o3oeticmauio, 2-4 pasza gvluie, uem npeonoaazailocs pamee.

[IpounTaB TeKCT, Tpymnmna JI0JKHA OMPEAETUTh:

e MpoOJeMy WIH TEMY.
e  OCHOBHBIE IPUYUHBI, KOTOPHIE MPUBETHU K TIpodIIeMe.
e (paxThI, MOATBEPKIAIONIHE HATHYNE CHOPMYITNPOBAHHBIX TPHYUNH.
[TpuunHb! 1 (HaKTHl YKa3bIBAIOTCS TONBKO T€, KOTOPHIE OMKCHIBAIOTCS B TEKCTE.
e OTBET Ha MOCTABJIEHHBIN BOMPOC, BBIBOJIbI, 0000IIICHMS.

Jlnst mpoBepku ucnonb3yeM (Tabiuma Nel).

Tabmuma Nel. TIpesenrtanus «lIpuunHa v GakTel 3arps3HeHUs: aTMOc(pepbl XUMUYECKUMU
BEIIECTBAMI.

[TpuunHbI PakThl

W3Bep:keHMs BYJIKAHOB. Bynkan Kpakaray (B6sm3u octpoBa SIBa). 1883 rony.

[TeipHAS OYpAL. [Tycteins Caxapa.

JlecHbie moxaps! (IBIMOBBIE 00JIaKa). ['ubenp mro/1el, MOXKAPHBIX U CIIACATENICH.

Exxeronno B atMocdepy nmoctymnaer
2-3 MJIH. T KOCMHUYECKOMU TIbLIN.

Kocmuueckasi blIb - 3TO COCTUHCHUS
Cephl, a30Ta, XJIOpa U YIiaepoa.

KucnotHelie 101 (OKCH CEpBI).

I'maBHBIE paliOHBI PACIIPOCTPAHEHUSI KUCIOTHBIX JTOXKIEH -
CIIIA, 3apy0exHas EBpona.

[TapHukoBBIt P PeEeKT
ra3, yrapHblii ra3, MeTaH).

(yrinexucuslid

Ecmu B 1950 rogy B armocdepy 3emnu mocrynano 1520
MJIH. TOHH yriaepona, To B 2017 rogy — 8200 mMiH. TOHH,
TO €CTh 00BEM IMOCTYIUICHHS yIiiepoJa YBEIHUMWICS B MATh
pas.

YepHass Merauyprusi (JOMEHHBIN ras,

OCHOBHBIMH HCTOYHHMKAMHU BBIOPOCOB B atMochepy B




COCIMHEHHUS  MBIIbsAKA,  (ocdopa,
CBHHIA, Tapbl PTYTH, IIMAHUCTHIN
BOJIOPOJI, CMOJIUCTBIE BEILIECTBA).

YEPHOU METAJLIYPrUuu SBIISIIOTCA IIPOU3BOACTBO YyI'yHAa U
CTaJIH.

VronpHas IIPOMBIINIJICHHOCTD.

BHyTpu  TeppHMKOHOB  BCIEACTBHE  CaMOBO3TOPAaHMUS

TeppUKOHBL. JUINTEIIBHOE BpEMs UIET TOpEHUE YyIiid U IUPUTa,
COIPOBOXKJAIONIEECS]  BBIJCICHUEM  CEPHHUCTOTO  Tasa,
okcuzaa yriepoga (II), mpoaykToB BO3FOHKHM CMOJMCTBIX
BEILIECTB.

Hedranas NPOMBIIIICHHOCTh | HeTh 3aHMMaeT nUAMpPYIOIMIME TO3UIMH HAa MHPOBOM

(YrJIeBoIopoj, CEpOBOJOPOI, CTHPOIL,
JIMBUHMJI, TOJIYOJI, alIETOH, U30IPEH).

pBIHKE TOIUIMBA, €€ 100bIBatoT B 80 cTpaHax Mupa.

Xumuueckas IPOMBIIIJICHHOCTb
(oxcuabl cepbl, a30Ta, CEpPOBOJOPOI,
TaJIOTEHBI)

BemectBa, BbiensieMbie B atMocdepy, MOTYT BCTyIaTh B
XUMUYECKUE peakuuu Jpyr C JIpyrom, o0paszys
BBICOKOTOKCHUYHbBIE COSAMHECHHS.

ABTOMOOMJIBHBIN TPAHCIIOPT

B Poccun konuuecTBO BBIOPOCOB 3arps3HSIONIMX BELIECTB
B aTMOC(EpHBIM BO3IyX OT TpaHCIOpTa cocTaBiseTr 16,5
MJIH. T B TOJ.

DpeoHbl @peoHbl  UCIHOIB3YKOT B KAaueCcTBE XJAJarcHTOB B
XOJIOJIMJIBHUKAX U KOHAUIMOHEPAX, B BUAE PACTBOPUTENEH,
pacnpuIMTENel, MOIOILIUX CPeACTB. PaspyiieHne 030HOBOToO
Cl1041.

PanmoaktuBHoe 3arpsisHeHue (ypad, | B pe3ynbraTe aBapuii ¥ HHUUACHTOB Ha AaTOMHBIX

TUTyTOHUH). 00BbEKTaX HEMUHYEMBI TTOTEPHU 3I0POBBS U )KU3HU JIIOJIEH.

[IpakTuueckoe 3ansatue Ne 14.
Kiaccudukanms oprannueckux coeanHeHud. OCHOBBI HOMEHKJIATYPBI.

[Tnan paboThI:

1. Knaccuduxamus opraHndeckux CoeIMHEHUM:

1) MO CTPOEHUIO YIIIEPOAHOTO CKETIETa;
2) o npupoze pyHKIMOHAIBHBIX IPYIL.

OCHOBHBIE KJIaCChl OPrAaHMYECKUX COECAUHEHUH.
2. CTpyKTypHas U30MEpHs: M30MEPHs YIJIEPOTHOTO CKeJIeTa, U30MEpHUs IMOJIOKCHHUS KPaTHOM

CBSI3U, (YHKLMOHAIBHOM IPYMIIbL.

3. OcHoBnble npuHIUITEI HOMeHKIaTyphl IUPAC:

1) 3amecTuTENbHAS HOMEHKIIATYPA;

2) paaukano-(hyHKIIMOHAIbHAs HOMEHKJIaTypa

1. 3anonHuTe CXeMy.

Knaccudukaius opraHMuecKux COeAMHEHUN IO CTPOSHUIO YTIIEPOIHOM IETH.
Oprannueckue

L

COCOUHCHUA

D

<«

«—

¥

2. HaIlMIINATE OTIPEACIICHUS.
AUUKINYECKHE COETUHEHUS

/

I_[I/IKJII/I‘-ICCKI/IC COCOUHCHUA




IIpenenbHbIE yTIeBOIOPOIBI

HempenenbHbIe yraeBoI0pO BT

KapOormukimndaeckne CoeTuHEHUS

T'eTepornukImaecKue CoOeTMHCHUS

AJWIUAKIAYECKUE COSINHEHUS

ApomaTH4ecKue COeTUHEHUS

3. Onpenenure, K KAKOMY Kjaccy NpUHaJIeKaT (PyHKIIMOHAIbHBIE TPYIIIIBI.

-OH -
- NH; -
-NOz-
- Hal -

AJ'Il"OpI/ITM COCTaBJICHUS Ha3BaHMI aJIKAHOB C paSBeTBHCHHOﬁ OCIIBIO

[Ilar anroputma

[Tpumep

1. Haiinure rinaBHyIO yIiIEpOJHYIO LIE€Tb; 3TO — caMas
JUTMHHAS 1IeTh aTOMOB yriiepona; Mmenno ona Oymer
ONpeIesiTh OCHOBY HAa3BaHHUs aJKAHA.

CHs;—-CH, - CHl— CHs

CHs

2. TlponymepyiiTe aToMbl yrJjiepojia TJIaBHOW IeNu
HAYMHAasg C TOr0 KOHIA, K KOTOpoMy Onmxke
pa3BETBIIECHUE.

4 3 2 1
CH;—-CH,-CH |f CHs

CHs

3.Ilepen ocHOBOW Ha3BaHUS YKa)KUTE HOMEp aroma
yriaepoja B IJIaBHOM LENH, Y KOTOPOTO €CTh paJuKail
(3aMecTuTeNh), 1aliTe Ha3BaHUE PAJUKATY.

2-Merwui. ..

4. JlaiiTe Ha3BaHME TJIaBHOM LEMU IO YKHCIY aTOMOB
yriepona ¢ cyhPukcoM «-aH», OMPEACTSIONIIM
MPUHAJICKHOCTh K aJIKaHaAM.

2-MetnnOyTtan

5. Ecnm pagukanoB HECKOJIBKO, HX NEPEUUCIAIOT
nepel OCHOBOW Ha3BaHHsA 1O andaBUTy; HpU 3TOM
mudpoil yka3blBalOT HOMEp aroma yriepoja, ¢

5 4 3 2
CH3 - CHZ - C|_|| — CHlf CH3

1

KOTOPBIM OHH CBA3aHBI. 2—Memn—3-3$§?§e§gg
6. Ecnm paaukansl  OIMHAKOBBIE, HCIOJIB3YIOT CHs
MPUCTaBKH: CI—1|3 B CZ|, CI—3|3
«IH-», «TPH-», «TETpa-»; HOPU ITOM 4YUCIO LH(pP B |
HA3BaHUU PABHO YHCITY PAMKAIIOB. CHs

OOparure BHUMaHUE Ha pa3JelUTeNbHbIe 3HAKH: BCE
UQPBI OTACTSIOT APYT OT APyTa 3aliaThIMUA, OYKBBI OT
dp — negucom; a Ha3BaHUH HET MPOOEIIOB.

2,2-TiMeTUIIpOoIIaH

[Ipaktuyeckoe 3anstue Ne 15.

Kitaccudukamnus peakiuii B OpraHu4ecKoil XMMHH.




1.3amonanTE CXEMY:
Peakiiuu B opranndeckoil XuMuu

/ ~
[MpucoenuHeHus OTInerieHus
1. 1
2. 2
3. 3
4, 4
5.

2. I[aﬁTe OMpeaACJICHUA CIICAYIOIHUM TCpMUHAM, IIPUBCANUTE IPUMEP PCAKIIUU.
FHI[pOI‘a.HOFeHHpOBaHI/IC

I[el"PIHpOI‘aﬂOFCHHpOBaHI/Ie

I"anorennpoBaHue

Herunpuposanue

I'unpupoBanue

Herunpatanus

IMuppaTtanus

I[eFaJ'IOFeHI/IpOBaHI/IG

3. YCTaHOBHTE COOTBETCTBHUE MCKAY TUIIOM XHMHYECKON PCaKkl1 U YpaBHCHUCM PCaKIIUU JaHHOT'O
THIIA.

1 BapHaHT.

TUIT PEAKIININ YPABHEHUE PEAKIIVN

A) rugpaTanus 1) CH>=CH2 + H, — CH3—CH3

b) nerunpuposanue 2) CH>=CH> + Br, — CH2Br—CH2Br

B) ranorenupoBanue 3) CH>=CH; + H,0 — CH3-CH>-OH
I') runpupoBanue 4) CH3—CH>-OH — CH>=CH> + H>O
J1) nerunparanus 5) CH3—CHz — CH>=CH> + H>

2 BapHaHT.

THUIT PEAKIINN YPABHEHUE PEAKIINN

A) neruapupoBaHUe 1) CH>=CH-CH3 + H, — CH3-CH>—CH3

B) runpupoBanue 2) CH>=CH-CH3s + Br, — CH2Br-CHBr—CHjs

B) ruaparanus 3) CH,=CH-CH3 + H.O — CH3-CH(OH) —CH3

I') neruapararus 4) CH3—CH>—CH>-OH — CH3-CH=CH: + H.0

1) raJioreHupOBaHKE 5) CH3—CH>—CH3 — CH>=CH-CHz + H>

[TpakTryeckoe 3anstue Ne 16.
HomeHnknarypa 1 XMMHYECKHE CBOMCTBA aJIKaHOB.




[lenb: cocTaBUTH U30MEPHI U Ha3BaTh, HAMKMCATh YPABHEHUS PEaKLUUN B MOJIEKYJIIPHOM
U CTPYKTYpPHOM BH/JIE€ IIOJyYEHUS MU XUMUYECKUX CBOMCTB HACBIIIEHHBIX YIJIEBOIOPOI0B, PELIUTh
3agady.

Kpatkoe Teopetrueckoe 000CHOBaHHUE:
AJKaHbI — yTJI€BOJOPObI C HE3aMKHYTHIMU (OTKPBITHIMHU) YTICPOAHBIMU LIETISIMU, B MOJIEKYJIaxX
KOTOPBIX BCE aTOMBI CBSI3aHBI OJJMHAPHBIMU CBsI3AMU ¢ o01mei popmynont CnHan+2. [IpocTetimmii
npeacTaBuTeNb akaHoB meTad CHa.
B npombllluieHHOCTH M J1aOOpaTOpUM aJIKaHbl IOJIy4alOT TUAPUPOBAHMEM HEHACBIILIEHHBIX
YTJIEBOIOPOAOB, peakuueld Biopna neiicTBHeM METaIIMYECKOro HATpUsl Ha aJKWJITAJIOT€HUIBL,
CIUIaBJICHUEM COJIEH KapOOHOBBIX KHCIIOT CO IEI0YaMH H Jp.
HacplineHHbie yriaeBogopoabl MPOSBIAIOT OONbIIYI0 HHEPTHOCTh. B OOBIYHBIX YCIOBUSIX OHU HE
pearupyroT HM C TajJOreHaMH, HU ¢ OKUCIUTENSIMU, HU C KOHLIEHTPUPOBAHHBIMU MUHEPATbHBIMU
kucinoraMd. OHM BCTYyNalOT B peaklMK 3aMelleHusl aToMa Bojaopoa ¢ pa3psiBoM cBsizu C—H u
peaKkIMK pacuieruieHus] MOJIEKYJIbI ¢ pa3peiBoM cBsizu C—H u C-C.

[Topsinok BhINONIHEHUS PAOOTHI:
Belnonnure 3agaHus:
3amanue 1. PacimdpoBaTh cxeMy MpeBpamieHuii B MOJIEKYJIIPHOM BHJIE, 1aTh Ha3BaHUE
BEILECTBAM:

I BapuanT

H-0
CH4 — CHsBr — C:Hs — C2Hs —C:HsOH — CO:2
Il BapuanT

C2H6 — C2H4 — CszCI — CzHSOH — COz

3ananue 2. Hanucate yeThlpe n30Mepa 1 Ha3BaTh UX M0 MEXIYHAPOJIHON HOMEHKJIAType:

I BapuanT II BapuanT

BemecTBa cocrtaBa CoHao BemecTBa coctaBa CeH14

3ananue 3. CocTaBUTh ypaBHEHUs PEaKLMi B MOJEKYJISIPHOM M CTPYKTYPHOM BHJIE€ MOJTYUYEHUS
AJIKaHOB U3 COOTBETCTBYIOIIUX AJTKEHOB:

I BapuanT IT BapuanT

a) 2-OpoMOyTaH; a) 1,2-quOpommponana;

0) 2-meTni-2,3-ANXJIOPIEHTAH. 0) 2,4-numMeTni-3-XJI0pIeHTaHa.
3ananue 4. Pemuth 3amavy:

I Bapuant

[Ipu cxxuranum razooOpa3HOro BellecTBa Maccol 3,3 I ¢ IUIOTHOCTBIO MO Boaopony 64
noaydeHo 9,9 r yruekucnoro raza u 4,5 r Bouael. Haiftm MonekynspHyto ¢dopmyny
yIJI€BOAOPOAA.

II BapuanT

Kakoii 00bem meTana BbienuTcs u3 4,1 r 6e3BoIHOTO alieraTa HaTpus?

[IpakTuueckoe 3ansatue Ne 17.
Homenknarypa U XMMHUYECKHE CBOMCTBA aIKEHOB, aJIKaJUCHOB.
[lenb: cocTaBUTh U30MEPHI U Ha3BaTh, HAMKMCATh YPABHEHUS pEaKLUUi B MOJIEKYJIIPHOM
U CTPYKTYpPHOM BHUJE IOJIYYEHHS M XUMHUYECKMX CBOICTB QJIKEHOB M aJKaJUEHOB, PEIIUTH
3ajauu.

Kpatkoe TeopeTrueckoe 000CHOBaHHUE:
K HeHachIllIeHHBIM yTJI€BOIOPOAAM OTHOCATCS ITUJICHOBbIE, All€TUIICHOBBIE U INEHOBBIE.
ATIKEHbl — HENpENENbHBIE YIVIEBOAOPOJABl C HE3aMKHYTBIMM YIJIEPOAHBIMU LEISMH,
MOJIEKYJIBI KOTOPBIX COJIEPIKAT OJIHY JBOWHYIO YTIEPOI-YTIEPOIHYIO CBS3h ¢ 00mIel GpopMynon
CnHan. IIpocTeiimmii npeacraButens ankeHoB - 3TeH (3tuinen) CH=CHo.



AJKagueHbl — HETpeAeIbHbIE YIIIEBOJOPO/Ibl C HE3aMKHYTHIMU YIJIEPOJHBIMU IIETISIMH,
MOJIEKYJIbI KOTOPBIX COJIEPXKAT JIBE JIBOMHBIC YTIIepO — YIIIEPOAHbIE CBS3U ¢ o0mei hopmyoii
CnH2n-2. IIpocreiimuit npencrasutens nponaarnes CH=C=CH.

Henacepimmennsle  yriieBoAOpPOasl  007aNal0T 3HAYUTENHHO OOJBIICH PEeaKIIMOHHOM
CIIOCOOHOCTBIO MO CPAaBHEHHIO C HACBHIIEHHBIMU. B OTIMYMe OT HACBHIILIEHHBIX OHU BCTYIAIOT B
peakuuy TMPUCOCIUHECHMS: TUIAPUPOBAHHUS, TAJOTCHUPOBAHMS, THAPOTAIOTCHUPOBAHUS,
TUApaTalliK 32 CUET pa3pblBa KPaTHOM CBS3M; PEaKLUU MOJMMEPHU3AIUH; PEaKIIUU 3aMeIlCHUS;

peaKuMu OKUCIIEHUS.
[Topsiiok BBIMOTHEHUST PAOOTHI:
BrimmonauTe 3a1aHu:

3amanue 1. Hamwmcats crpykrypHble (OpMyNbl MSTH H30MEPOB, JaTh MM Ha3BaHUE 10

MEXIYHAPOAHOW HOMEHKIIATYPE:
I BapuanTt
n = § anKaJueHbI

IT BapuanT
n = 6 qUEHBI

3ananue 2. Hanucars ypaBHEHUs peaKUUil IOIYYEHHs B MOJIEKYJIIPHOM U CTPYKTYPHOM
BH/JIC M YPABHEHUS PEAKLUN, XapAKTEPU3YIOLIUX XUMUYECKHE CBOWCTBA
COOTBETCTBYIOLIECTO YIIE€BOAOPOAA, JaTh HA3BaHUE IPOLYKTaM.

I BapuanT

3-MeTunOyTen-1

[Tony4yenue: a) neruapupoBaHUEM AJKAHOB,
0) IeruaporaJioreHUPOBAHNE
raJIOTeHITPOU3BOIHBIX.

CpoiicTBa: a) rajoreHupoBaHue, 0)
THJIPUPOBAHUE, B) TUAPOTAIOTEHUPOBAHNE,

II BapnanT

2-MeTHIINeHTeHeH-1

[ToydeHnue: a) AETUAPUPOBAHHUE ATKAHOB,
0) IeruaporaIoreHUPOBAHKE
TaJIOTEHITPOU3BOTHBIX.

CpoiicTBa: a) rajJoreHupoBanue, 0)
THIPUPOBAHNUE, B) THAPOTATIOTCHHPOBAHHE,

T) OKHCJICHUE, 1) ropeHue, e) T) OKHCIICHHUE, 1) ropeHue, e)
MOJIMMEPH3AITHSI. MIOJTUMEPH3AITHSL.

3aganue 3. PemuTs 3a1a4un:

I BapuanT

1.CxonbkO TpaMMOB XJIOpATaHA TOJYYUTCS MPHU B3aUMOJAEWUCTBUU dTUIeHa oObemMoM 30 1 u
XJI0poBOI0poa o0beMoM 20 1?7

2. Kakoii 06beM MeTaHa HeoOX0IUMO B3STh JJIs TonyueHus 7,8 r 6enszomna?

II BapnanT

1. Kakoii 00bem 3aiiMeT BOJIOPO/I, BBIICIUBIIHIACS MIPH IETHIPHUPOBAHUH H-OyTaHna o6bemom 500
M3, ecitit o6pasyeTcs GyTaauen?

2. PaccuuTath INIOTHOCTH STUJICHA IO BOAOPOAY U BO3AYXY.

IIpakTuyeckoe 3anstue Ne 18.
HomeHkiiatypa 1 XMUMHYECKHE CBOWCTBA AJIKUHOB, ADEHOB.

Ilenb: coCTaBUTh CTPYKTypHBIE (OpPMyJbl, HamucaTb YypaBHEHHsS peakuuil B
MOJIEKYJISIPHOM UM CTPYKTYpHOM BHUJE TMOJIYYEHHS] M XHUMHUYECKUX CBOWCTB aJKWHOB U
apoOMaTHYECKHX YIJIEBOJOPOIOB, PELIUTH 3a1aUH.

KpaTkoe Teopetnyeckoe 000CHOBaHHE:

ATNKMHBI — HENpEAENbHBIE YIIEBOJOPOABI C HE3AMKHYTHIMH YIJIEPOJHBIMU ILIETISMH,
MOJIEKYJIbl KOTOPBIX COJAEpKAaT OJHY TPOMHYIO YIJIepoa — YIJIEPOJHYIO CBsI3b C o0Ouei
dopmynoit CnHan-2. [IpocTeiimmii mpeacraButens ankuHoB 3TUH (aneruien) CH=CH.

ANKUHBI 00JJAI0T 3HAYUTEIHHO OOJBINEH PEaKIIMOHHONW CIIOCOOHOCTHIO TIO CPABHEHUIO
C HAaChIIICHHBIMM YIJIEBOJOpOJaMHU. B oTnmuMe OT HMX OHM BCTYHNAlOT B PEAKLUHU
MPUCOEANHEHUS: TUJIPUPOBAHMS, TaJOTEHUPOBAHUS, TUAPOTaIOreHUPOBAHUS, TMIpaTalluyd 3a
CYeT pa3pblBa KpaTHOM CBA3M; peaKkUUU MOJIMMEPU3ALNN; PEAKUMM 3aMEIICHUS; PEaKLUuu
OKHCJICHHUS.




ApeHbl — apoMaTHYeCKHE YIJIEBOAOPOIbI, COJAEpKallMe€ OJHO MM HECKOJIBKO
OCH30JIBHBIX KOJEel (B TOM 4YHCIE KOHICHCHPOBaHHBIX). OOmas QopMmyna apoMaTH4ecKux
yrieBoopoaoB CnHans. [Ipumepbr — Oen30u1, Tosryost, HadTamuH, aHTpareH, peHaHTpeH.

benzonbHoe sapo 007a1aeT BHICOKOH MPOYHOCTBIO, YeM U OOBACHSAETCS CKIOHHOCTh
apoOMaTHYECKHUX YIJIEBOJOPOJIOB K peakluusM 3aMmelieHus. B oTinuue OT ankaHoB, KOTOpPbIE
TaK)K€ CKJIOHHBI K PEAKIMSAM 3aMEIICHUs, apOMaTUYECKHE YIJIEBOAOPOJbl XapaKTEpU3YIOTCS
00JbIION MOABMKHOCTBIO aTOMOB BOJOpOJa B SApe, MOATOMY pEaKklUu TajJoreHUpOBaHUS,
HUTPOBaHUS, CYJIb(QUPOBAHUS H Jp. MPOTEKAIOT B 3HAYUTEIBHO 00JIee MITKHX YCIOBHSIX, YEM Y
AJIKaHOB.

s OeH3ona HE XapaKTEepHBl PEaKIUU MPUCOSAMHCHHs. TUIMYHBIMUA PEaKIUSIMU
OCH30JILHOTO KOJbIa SABJSIOTCA PEAKIMHM 3aMELICHUS aTOMOB BOAOPOAa — TOYHEE TOBOPA,
peaKIMU AIEKTPOPUIBHOTO 3aMEIICHUSI.

Peaknus cynbdupoBaHHsl OCYIIECTBISECTCS KOHIICHTPUPOBAHHON CEpHOM KHUCIOTOH. B
nporecce  peakiuu — BOJOPOIHBIA  aroM  3aMeIlnaeTcss  CyJdb(QOrpymnmod, NpuBoAs K
MOHOCYJb(OKHCTIOTE.

benzonbHOe spo Oosiee yCTOMYMBO K OKHCICHHIO, 4eM ayikaHbl. [Ipu aeiicTBum xe
OKHCIHTEJICH Ha romoJiord OeH3ola OmmKalmmii K sSapy aToM yriepoga OOKOBOM Iienu
OKHCJISIETCA 1O KapOOKCHIIBHOM TPYIIIIBI U JIA€T apOMaTUYECKyl0 KUCIOTY. beH3011 mpu 0OBIYHBIX
yCIIOBUSIX HE oOeciBeYMBacT OpOMHYIO BOJY U BOAHBIA pacTBOp MapraHioBku. ['omonoru
OeH301a OKUCIISIFOTCS IepMaHTaHaTOM Kayusi (0OECI[BEYMBAIOT MapraHIIOBKY ).

[Topsimok BhIMONHEHUS PaOOTHI:
Brimonnaute 3ananus:
3amanue 1. Hamucatb B MOJNEKYJISpHOM U CTPYKTYpPHOM BHUJE YpaBHEHUS pPEaklui, aTh
Ha3BaHUE MIPOIYKTAM:

I BapuanT II BapuanT
Kar CBeT
a) CoHz + Br, — a) CsHs + 3CL. —
xar 0) CsHs + H2SO4 —
0) CsHs + mponunen — tkar
xar B) CsHs + O2 —
B) CGHG + 3 HZ — KaT
Kar F) CsHsC:Hs + 3H> —
r) n-kcuion + [O] — Kar
H:50. 1) CsHs + Cl2 —

1) CsHs + HNO3 —
3ananue 2. Hanucatb cTpyKTypHbIE (OPMYJIBI CIETYIOIINX BEIIECTB:

I BapuanT IT BapuanT

a) 1-metui-3-3TrII0eH30IT; a) 1,3,5-tpumeTnnOeH3on;

6) 0-MeTUIAITUIOEH301T; 0) M-METHJIN30IPONUIOEH30JT;
B) 2-(eHUInponaH. B) 1-beHonOyTaH.

3aganue 3. PemuTs 3a1aun:

I BapuanT

1.Kak u3 MeraHa MOXHO MOJMY4YUTh OeH3071? CKOJIBKO JIUTPOB METaHa HEOOXOJMMO 3aTpaTUTh Ha
nosrydyenue 7,8 r 6ensona?

2.CKOJIBKO TPAaMMOB I'€KCaXJIOPLHUKIOreKCaHa MOKHO MOyYUTh U3 OeH30ja Maccoit 15,6 rpaMMoB
U xJjiopa oobemMoM 15 11 mpu ocBenieHnn?

II BapuanT

1.BeraucnuTh MIIOTHOCTH TAPOB OEH30J1a IO BO3/YXY, 110 BOJAOPOY.

2.Kakoit 00beM areTusieHa Mpu H.y. HEOOXOIuUM ISl MosydyeHus: OeHzona oobemoMm 886 mi (Tl
0,88), ecu BBIXO €T0 COCTaBISIET 75 % OT TEOPETHIECKOTO?

[TpakTuaeckoe 3anstue Ne 19.
[IpupoaHbIe HCTOYHHUKH YTIIeBOAOPOI0B. HedTh.




Oxono 90% »sHepruu, mnoTpebasieMOil COBPEMEHHON IMBWIM3AIMe, oOpasyeTcs mnpu
C)KUTaHWUU TPUPOJHBIX TOPIOYMX UCKOMAEMBIX — IPUPOIHOTO Ta3a, HePTH U KAMEHHOTO YTJIsl.

Poccust — cTpana, Oorartas 3amacaMy MPUPOIHBIX TOPIOYUX MCKOMaeMbIX. bosbline 3amacel
He(TH U PUPOIHOTO ra3a ectb B 3anaanoit Cubupu u Ilpuypanse. KameHHbIH yronb 100bIBaOT B
Ky3znenkoMm, FOxxHo-SIKyTCKOM OacceiiHax U JPyrux peruoHax.

[TpupoHbIil ra3 COCTOUT B CpeiHEM 110 00beMy Ha 95% u3 meraHa.

Kpome merana, B mpUpOAHOM Ta3e pa3HbIX MECTOPOKIACHUN COAEPIKATCA a30T, YIIIEKUCIIBIN
ras, rejiiii, CEpoBOJIOPO/I, a TAKXKE PYTUE JIETKUE AIKAHbI — 3TaH, IPOIaH U OyTaHBbI.

[Ipupoanbiii ra3 A00BIBAIOT M3 MOJ3EMHBIX MECTOPOXKIEHUHM, Tlleé OH HAXOAUTCSA IOJ]
OoNbIIMM JaBieHHEM. MeTaH M JOpyrue YIJIeBOJOPOIbI 00pa3yroTcs W3 OPraHMYECKHX BEIIECTB
pPacTUTEIBHOTO U KUBOTHOTO MPOUCXOXKICHUS MPHU UX Pa3lIoKEHUU 0e3 J0CTyra Bo3ayxa. Meran
oOpa3yeTcs IIOCTOSHHO U B HACTOALLEE BPEMS B PE3YJIbTATE AEATEIbHOCTH MUKPOOPTaHU3MOB.

Mertan ob6HapyskeH Ha miaHeTax COJHEYHOM CUCTEMBbI M UX CIIyTHHKAX.

YucTpiii MeTaH He uMeeT 3anaxa. OHaKo UCTOIb3yeMbId B OBITY ra3 MMEeT XapaKTepPHbBII
HENpUSATHBIN 3amax. Tak MaxHyT crneuuaibHble T00aBKHM — MEpKallTaHbl. 3amax MeEpKarnTaHOB
MO3BOJISIET BOBpEeMsi OOHApPYKUTh YTeuKy ObIToBOoro rasza. Cmecu memana ¢ 6030YXOM
83pbl80ONACHLI B TIHPOKOM JIHMAINa30HE COOTHOIICHUNW — oT 5 10 15% raza mo ob6vemy. [Toatomy
IIPU OLYIIEHUH 3alaxa ra3a B [IOMEIICHUU HEJb3sl HE TOJBKO 3aKUraTh OTOHb, HO U MOJIb30BaThCS
ANEKTPUUYECKUMU BBIKITIOUaTeIsIMU. Maseiiias ucKpa criocoOHa BbI3BaTh B3PHIB.

Puc. 1. HedTh pa3HBIX MECTOPOKICHUN

2. [lonyTHbIi HedTAHOI ra3

Hedts — rycras xunkocTh, moxoxkas Ha Macio. LIBer ee — oOT CBeTIO-XKeNTOM [0
KOPUYHEBOHN U YEPHO.

Puc. 2. MectopoxxaeHust HepTH

HedTp pa3HbIx MecTOpOXKIEHHUI CUIBHO pa3nuyaercs mo coctaBy. Puc. 1. OcHOBHas 4acTh
HeTH — YIJIEBOJOPOMBI, coAepxkame S5 u Oojee aroMoB yriepoia. B ocHOBHOM, 3Tu
YTJIIEBOIOPOAbl OTHOCSTCS K MPEeNbHbIM, T.€. ajJkaHaMm. Puc. 2.

B cocraB HeTH BXOJAT TaK)Ke OpraHMUYECKUE COEMHEHMS, COJEepIKalIhe Cepy, KHUCIOpO/,
a3oT, HeTb comepxut Bogy M HEOpraHU4eCKHe PUMECH.

B HedTH pacTBOpeHBI ra3bl, KOTOPBIE BBIACISAIOTCS MPHU €€ A00bIYe — He(hTAHbIE TOMyTHBIE
ra3pl. DTO METaH, 3TaH, IpomaH, OyTaHbI C IPUMECSIMH a30Ta, YIJIEKHCIIOTO ra3a u CepoBOJIOPO/a.

3. KaMmeHHbIH yroiab

KameHnHsbIi1 yrosis, kak 1 HepTh, IpesicTaBiIsieT co00l clokHylo cmech. Ha fgomto yriepona B
HeM npuxomutcs 80-90%. OcranbHOEe — BOJOPOJ, KUCIOPOJH, CEpa, a30T M HEKOTOPhIE ApPYrHe
aneMeHThl. B Oypom yrie nonst yriaepoga U OpraHM4ecKHX BeIIeCTB HUXKeE, YeM B KamMeHHOM. Eie
MEHbIIIE OPTaHUKH B FTOPIOYMX CIAHLAX.



B NpOMBINIIEHHOCTH KaMeHHBIH yromb HarpepaoT 10 900-1100°C Ge3 nmocTyma Bo3myxa.
OTOT Tmpolecc Ha3bIBAETCS KOKCOBaHMEM. B pesynbrare mosydaeTcs HEOOXOOUMBIN JUis
METaJUTypIHH KOKC C BBICOKHM COJIEP)KaHHEM YTJIepo/ia, KOKCOBBIA ra3 1 KAMEHHOYTOJIbHAS CMOJIA.
13 raza 1 cMOJIBI BBIIEISIIOT MHOTO OpraHMYecKHX BeecTs. Puc. 3.

Puc. 3. YcrpolicTBO KOKCOBOM meuun

4. ITpoxyKThl IEpepabOTKu HePTH

ITpuponnslii ra3 u He(Th ABIAIOTCS BAKHEHIIMMHU MCTOYHMKAMM ChIPbS JUISI XMMHUYECKOH
npombIuieHHOCTH. HedTh B TOM BuAe, Kak ee€ JO0OBIBAIOT, WJIH «CBIPYI0 HE(Tb», TPYIAHO
UCIOJIb30BaTh AK€ B KadyecTBe ToIuiMBa. [loaToMy chipyto HepTh pasiensatoT Ha ¢pakuuu (OT
anri. «fraction» — «4acTb»), UCHONB3Ys PA3IUYUs B TEMIIEpaTypax KUIEHHs COCTABIISIOIINX €€
BEIIIECTB.

Croco6 pasgeneHust He(pTH, OCHOBAaHHBI Ha pa3HBIX TEMIEpaTypax KUICHHS
COCTaBJIAIOLIMUX €€ YIIEBOJOPOIOB, Ha3bIBAETCS EPErOHKOM MM aqucTuisinuen. Puc. 4.

Puc. 4. IIpoaykTsl nepepaboTKu HEPTH

dpaxmmio, KoTopas neperonsercs npuMepHo ot 50 0 180°C, Ha3kIBaIOT GEH3MHOM.

Kepocun kunut npu Temneparypax 180-300°C.

I'ycroit yepHBIN OCTATOK, HE COAEPIKALIUH JIETKOJIETYUNX BEUIECTB, HA3bIBACTCS Ma3yTOM.

CymiecTByeT M psJi IPOMEXKYTOUHBIX (paKIMH, KUIAMIMX B Oojiee Y3KMX AMara3oHax —
nerponeitaete 3¢ups (40—70°C u 70-100°C), yaitr-cmput (149—204°C), a Taroke rasoitms (200—
500°C). OHu uCHONB3YIOTCA B KauecTBe pacTBOpUTeNnel. MasyT MOXKHO MeperHaTh MHpH
MOHM)KEHHOM JIaBJIEHUH, TAKUM ITyTEM M3 HErO MOIy4aroT CMa30uHble Macia U napaduH. TBepablil
OCTaTOK OT MEpPeroHku Ma3yta —acdanbT. Ero mcmonb3yroT [Uisi HpOM3BOJCTBA JOPOXKHBIX
MTOKPBITH.

IlepepaboTka MOMYTHBIX HE(PTAHBIX Ta30B SBISETCS OTIEIBHOM OTpacibl0 U IO3BOJISET
MOJTYYHTD PSIJT IICHHBIX TMPOYKTOB.

OTBeThTE Ha BOIIPOCHL:

[leperonka HeTH (peKTHUHUKALNSA)

PaznoxeHne opraHm4eckux BelIeCTB Oe3 JOCTyma BO3JyXa NpPHU BBICOKOH TemIieparype
(muposnus)

Pacmiernuienue yriaeBoJopo/ioB, CoAep Kalmuxcs B HehTH (KPEKUHT)

MacnsHucras KHUJIKOCTh OT CBETJIO-0yporo 0 4YepHOro 1BeTa (HeTh)

Ocrtatok mocne meperoHku HepTH (Ma3yT)OnWH U3 TNPOAYKTOB KpPEKHHra He(pTH
MCIIOJIb3YEMBIN B KAUECTBE OXJIAXAAIOIIEN )KUIKOCTH JJIsl ABUTaTesi aBToMoOMIIs (aHTU(hpH3)

Mo>HO J1 BBIpa3uTh cocTaB HeTH o HON PopMynoii? (HeT)



OnuHakoBBIMU JU (DU3UYECKUMHU CBOMCTBaMH 00s1aiaeT He(DTh pa3HBIX MECTOPOXKICHHI?
(uer)

Eme JI.U. MenzaeneeB roBOpwiI, 4YTO TOMUTh HEPTHIO — ATO 3HAYMT, TOMHUTH JCHEKHBIMU
accurHaiusaMu. [louemy oH Tak roBopui?

C oxnoit ctoponbl, HePpTh — 3(H(PEKTUBHOE TOIIMBO, C IPYTrOl — U3 HEE MOXKHO IMOJIYYUTh
MHOTO IIEHHBIX MTPOIYKTOB.

KaxkxoBbl nepcriekTuBbI pa3BuTus HePTAHOM oTpaciu B Poccun?

UTO MOXHO C/IeNIaTh, 9YTOOBI YMEHBIIIUTH BPell, HAHOCUMBIN HEPTHIO pUpoe?

Urto coboii npeacTariseT HePTh MO COCTaBy?

[lepeuncnnte OCHOBHBIE CBOICTBA HEPTH.

Kakwue criocoOsl nepepaboTku HeTH BbI y3HAIN HA ypoKe?

[ToyeMy Ha TpaHCIIOPTE KCIOJIB3YIOT Pa3HbIC BHIBI TOTUIMBA? A B Pa3HBIX aBTOMOOWIISX —
pa3Hble MapKu 6eH3uHa. UTo Hy»KHO 3HATH?

CutyalvoHHbIC 3aa41:

1. ¥V Bac BO3HHKIO MOAO3PEHHE, YTO PAOOTHHUKHU aBTO3aNPABOYHOW CTAHLIMU, TJE BBI
MIOCTOSIHHO 3alpaBlisieTech, J00aBIAOT B OEH3UMH BOAy. B Bamem xo3siiicTBe ecTh ramieHas U
HeraimeHas: u3BecTb. MOXKHO JIM C TOMOIIBIO 3THX BEUIECTB MPOBEPUTH CBOMU IMOAO3PEHUs?
[TotpebyroTes M ISl ATOTO eIe Kakue-To BemecTBa? (00aBUTh B OCH3WH HETAIICHON W3BECTH,
€CJIM €CTh BOJa-pacTBOpP MPHOOPETET WICNOYHYI0 PEAaKIUI0, KOTOPYI0 MOKHO OINpEAETUuTh C
MOMOIUIbIO0 UHAUKATOPHON Oymaru)

2. Ilpumech BoAbl B OEH3MHE YXY/IIAeT BCE XapaKTEepPUCTUKH paboThl aBurarens. Ho B
MOPO3HYIO MOr0/1y TAaKO€ MOIICHHUYECTBO MOXET MPUBECTH U K 00JIE€ TSXKEIBIM MOCIEICTBUSIM —
JBUTATENh BOOOIIE HE CMOXKeT paboTarb. UTO MOXET CTaTh MPUYMHONW OCTAHOBKU JBUTATENsl B
MOpO3, eciii OeH3UH pa30aBiieH BoAOH? (BOJa MOXKET 3aMEpP3HYTh B OCH30MPOBOJIE U 3aKYIIOPUTH
€ero)

JlaGopaTopnas pabora Ne 7.
UCCJIEJOBAHME CBOMCTB OJJHOATOMHBIX I MHOI'OATOMHBIX CITUPTOB.
Llenv pabomul: N3y4YUTh HEKOTOPBIE PU3MUECKUE U XUMUIECKHE CBOWCTBA MPEIEITbHBIX
OJIHOATOMHBIX CITUPTOB. OTMETUTH KaYECTBCHHYIO PEAKITNIO0 HA MHOTOATOMHEBIE CITHPTHI.
Peaxmuewt u 0bopyodosanue:

sTUoBbIHN cnupt — C2HsOH e MeJHasi IPOBOJIOKA

riurepus — HCI ¢ 1% pacTBOp epMaHraHaTa Kaius
0€3BOJIHBIN U 2 H PAaCTBOP ® CIIMPTOBKA

cynbdata meau (II) ® CITUYKH

2 H pacTBOpP CEPHOI KHCIIOTHI ® TIUHIIET

denondranenn e (QunbTpoBaNbHA Oymara

HITaTUB C IPOOUPKaAMHU
Mepuvi_npedocmopooxcnocmu: AKKypaTHO paboTaiiTe ¢ IIETOYHBIMH METaUIaMH, pacTBOPAMU
KuciaoT u menouded. Ilpu mnomagaHum pacTBopa Ha KOXY HEMEJIEHHO OOpaTHTeCh K
npenogaBaTento. OneIT 1 MpoBOIUM B BBITSKHOM IIKA(Y.

Xoxa paboThl:

OmnpIT 1. PacTBOPUMOCTH CIUPTOB B BOJIE U UX KUCIOTHBIN XapaKTep

B cyxyro npoOupky HanmBaroT 1 mut atanosna. [1o kamsm 100aBisifoT K ciiupTy 1 M1 BOJBIL.

PactBop sTaHOna pazmensioT Ha JBE MPOOWPKH M N00aBIsAOT B mepBylo — 1-2 xarm
pacTBopa JJakMyca, BO BTOPYIO — CTOJIBKO K€ pacTBopa peHosndranenHa.

Bomnpocs! u 3ananus:

1. Ha ocHOBaHWMM TIPOBENCHHBIX HAOJIOJICHUN CIEIAlTE BBHIBOJ O PACTBOPUMOCTH B BOJIE
MPEUIOKEHHBIX cTUPTOB. OOBSICHUTE TPUUUHY.

2. W3mensgercs M okKpacka MHAUMKATOpoB? CrenaiTe BBIBOA O KHUCIOTHOM XapakTepe
BOJIHOT'O pacTBOPA 3TAHOJIA.

OmnpiT 2. O6Hapy>XeHHEe BOJIBI B CIUPTaxX U 00€3BOKUBAHUE CIIUPTOB



B nBe npo6upku nmomemarot mo 0,5 T 6e3BoanHoro cynbdara meau (I1) u modasmstor mo 1 mu
STUJIOBOTO Y HM30MPONMWIOBOro crnupToB. CoaepkuMoe MpoOMPOK B30AITHIBAIOT W JNAIOT
OTCTOSATHCS.

Bomnpocs! u 3ananus

1. O6bsicuuTe HabMo1aeMble siBJIeHHs. HanmummTe cooTBETCTBYOIIEE YpaBHEHHUE PEAKIIIH.

2. Jliga 4ero MO>KHO MCIIOJIb30BaTh JaHHYIO peakuuto? Kakue emie peareHTbl MOKHO JUIs
storo mnpumeHsaTh? Kak wux HaspBaioT? MOXHO 1M JUuis 00€3BOKMBAaHUS HCIOJIB30BaTh
KOHLEHTPUPOBAHHYIO CEPHYIO KUCIIOTY?

3. MoxHO 511 0OHAPYKHUTh BOJIy B CIUPTE-peKTH(HUKATE?

Omnpit 3. OTHOLIEHUE CIUPTOB K AKTUBHBIM METaJljIaM

B npoOupky ¢ 1 mi1 06e3B0keHHOr0 crnupTa OpocaroT HeOOIBIION KyCOYeK METAIITNYECKOTrO
HATpUsl, OYMIICHHBIA U BBICYIIEHHBIN (HUIbTpOBaNbHOM Oymaroii. (Eciau pazorpeBanue npuBOIUT K
BCKHUITAHUIO CIIMPTA, TO CMECh OXJIAXKAAIOT B CTaKaHe ¢ XOJOAHOU BozoM). [IpoOupky 3akpbIBaroT
poOKOH cO CTEKITHHOM TpyOKoii. Beinenstonuiics ra3 nmopkuraroT. Ecinu Hatpuii mpopearupoBain
HE TMOJHOCTHIO, TO JOOABISAIOT U30BITOK CIUPTA, TOBOJIS PEAKIIHIO 10 KOHIIA.

[Tocne Toro kak Bechb HATPUil MpOpearupyer, MPOOMPKY OXJIaXAAlT U JoOaBisitorT 3—4
Kariy BoJibl U 1 kamumo penondranenna.

Bomnpocsl u 3aganus

1. Hanumure ypaBHenue peakuuu. Kakoi ra3 BelaensieTcs Npyu B3aUMOJECHCTBUM HATPUS CO
cnuprom? Kak 310 noka3aTs?

2. Kakoe BeecTBo KpUCTaIu3yercs?

3. IloueMy crnupT OOKEH OBITh 00E3BOKEHHBIM W 3a4eM HEOOXOIUMO, YTOOBI HATpUU
IIPOpPEarupoBajl CO CIIUPTOM HOJHOCTBIO?

4. Hanumurte ypaBHEHHME pEaklMM MOJIYYEHHOrO MpojayKTa ¢ Bojgoi. UTo mokaspiBaeT
nHauKaTop? OueHuTe KUCIOTHOCTh CIIUPTA.

Omnpit 4. Okucnenue 3taHona okcuaom meau (11)

B muameHu COMPTOBKM CHIIBHO NMPOKAJIUMBAIOT MEAHYIO MPOBOJOKY, UMEIOLIYI0 Ha KOHLE
MEeTII0. 3aTeM OIyCKaIOT €€ B MpoOupKy ¢ 1 mut sTaHona.

Bomnpocs! u 3ananus

1. Kakoro mnBera cTaHOBUTCS MeOHAs NPOBOJIOKAa Tmocie mnpokanuBaHus? Iloyemy?
Hanummre ypaBHEeHUE peakLinu.

2. Kakoro nsera cTaHOBUTCS MPOBOJIOKA IOC]E ee onmyckaHus B 3taHon? IlosBusercs nu
3anmax? Kakomy BemecTBy OH coOTBETCTBYeT? CBOM pacCyXAE€HHs IOATBEPAUTE ypPaBHEHUSMU
peaKunii.

3. Kak eme MOXHO J0Ka3aTb OCHOBHOM MpOLYKT OKHciIeHus dTa”ona? [Iposenute
JIOTTOJTHUTEIbHBI KAUYECTBEHHBIN aHAJIU3.

OmnpIT 5. OKHCIEHNE 3TUIIOBOTO CIIMPTA CUIIBHBIMUA OKUCITUTEISIMU

B mpoGupky HamuBaioT 2-3 KarmiM pacTBopa cepHOl kucinoTel, 0,5 Mi pacTtBopa
nepMaHraHara kanus (wid OuxpomaTa KaiMs) U CTOJBKO e 3TuiaoBoro crnupta. Coaepxumoe
IPOOMPOK OCTOPOKHO HArpeBAIOT B IUIAMEHU CIIUPTOBKH 10 U3MEHEHUS OKPACKH.

Bompocs! u 3ananus

1. CocTaBbTe ypaBHEHHUE pPEaKIIUU.

2. YTo mpoUCXOAMUT C OKpacKoi pactBopa? OTMEThTE XapaKTEpHBINA 3amax oOpa3yromerocs
BelecTBa (Kakoro?)

OmnpIT 9. B3aumogelicTBue MHOTOATOMHBIX CIIUPTOB ¢ ruapokcugoM menu (II)

B nBe mpobupku momematotr mo 1 M pactBopa cyiabdara meau (II) m mo 1 mm pactBopa
rHJIpOKcuaa HaTpus. B mepByro npo6upky nobasistor 0,5 M1 3TaHONa, BO BTOPYIO — CTOJIBKO XKe
IIIMILIEpUHA U BCTPsIXKBalOT. Harpesarot conepkumoe npoOoupoxk.

Bompocs! u 3ananus

1. Onummre HaOMIOAaeMbIe SIBJICHUS U COCTaBbTE COOTBETCTBYIOLIUE YPAaBHEHUS PEAKIIMA.
OTMeThTe 1IBET 00pa3yromuxcs NpoayKToB peakimid. Kak Ha3piBaeTcs oOpa3yroleecs: TepMHUUECKU
YCTOHYMBOE COeTMHEHUE?



2. Ha ocHOBaHWM MOJMyYEHHBIX HAOIIOJEHUN CHeNaiiTe BBIBOJ O MOABMIKHOCTH aToMa
BOJIOpOJa B (DYHKIIMOHAILHOM TPYIINE B OJJHO- U MHOTOATOMHBIX ciipTaX. C Kakum 3QPeKToM 3T0
CBsA3aHO?

3. MOXHO 11 JaHHYIO PEAKIUI0 CYUTATh KAY€CTBEHHOW Ha MHOTOATOMHBIE TUPTHI?

B o6miem BeIBOsIe 0 pabOTE OTBETHTE HA CIEAYIOIINE BOTIPOCHI:

1. YeMm onpenenstoTcs CBOMCTBA, XapakTepHble it ciupToB? Kakue ato cBoiicTBa?

2. Kakwue peakiuu xapakTepHbI 1151 anipaTHIECKUX CITUPTOB?

3. Kakue BemectBa 00pa3yloTcs B pe3yJbTaTe OKUCICHHS IMEPBUYHBIX, BTOPUYHBIX U
TPETUYHBIX CIUPTOB?

4. Kakue kaueCTBEHHBIC PEaKI[MU Ha OJTHOATOMHBIE U MHOTOATOMHBIE CIUPTHI Bbl uzyumnu?

5. Kakue cnuptel 0ojiee peaKkIMOHHOCIIOCOOHBI: OJHO- WJIM MHOroaroMHele? Kak 3To
MOATBEPAUTD?

JlaboparopHuas pabota Ne 8.
MCCJIEJJOBAHUE CBOMCTB KAPBOHOBBIX KHUCJIOT.

Llenv _pabomul: W3yunTh HEKOTOpbIE (DU3MYECKHE W XUMHUECKHE CBOMCTBAa OIHO- H
MHOTOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Peaxmuevl u 06opyodosanue: ykcycHas, MypaBbHHasl, I1aBeJI€Basi KUCIOThI; KOHIIECHTPUPOBAHHBIE U
2 H pacTBOPHI COJISTHOM U cepHOM KUCoT; 1%-Hble pacTBopbl cyiabdara meau (II), xmopuaa xenesa
(III), oTunOBBIE M M30aMUJIOBBIA CHMPTHI; PACTBOPbHI MHJIUKATOPOB: JIAKMYC, METUJIOBBIN
opaHXkeBbll, (eHondranenH; Marauwii (cTpyxkka), Habop MHpoOUPOK, MPoOKa C Tra300TBOAHOMN
TpyOKol, 1mmpokas mpobupka, Tpu crakaHuuka (100 M), cCTekisHHas MajouKa,
poOUpKOEpKATENb, CHUPTOBKA, BOJIHASA OaHs, KUMSTHUILHUKY, BaTa.
Mepvl _npedocmopooicnocmu. AKKypaTHO paboTaiiTe C IIEJOYHBIMM METajulaM{, pacTBOpaMu
KHUCTIOT U IIeTI0oueH.

Omnpit 1. 3yueHue CBONCTB yKCYCHOM KHUCIOTHI

VYKCyCHYIO KHCJIOTY HaJIMBAIOT MOPOBHY B TpH MpoOUpkH. B mepByro mpoOupky BHOCST 1
KaIUTIO JIJAKMYCa U HEHTPaIN3yIOT KUCIOTY PacTBOPOM ruapokcuaa Hatpus. Jlo6asistor 2—3 Kamiu
pactBopa xiopuna xenesa (I1I). 3atem pacTBop HarpeBaroT 0 KUTICHUS.

Bo BTOpyl0 100aBISIOT HEMHOTO MarHMEBOM CTpPYXKKU. Bpinensromiuiics ra3 oCTOpPOXKHO
MOJKUTAIOT ropsIIei TyYnHON (OTBIT MPOBOJUTCS B 3AIUTHBIX OuKax!).

B Tperbio momemiaroT HEMHOro IMOpoOIIKa KapOoHata HaTpusi. K oTBepcTuio mpoOHpKu
MOJIHOCST FOPALIYIO JTyUUHY.

Bompocs! u 3ananus

1. Hannmnre ypaBHEHHE peaKIMKU HEWTpaau3auuu. B kaduecTBe 4ero UCnoyib3yercsl peakThB
xnopun xxenesa (I11)?

2. CocraBbTe ypaBHEHHUE peaklUii B3aUMOJCHCTBUS YKCYCHOW KUCIIOTHI C:

a) MmaruueMm; 0) kapboHatom HaTpus. Kakue ra3sl mpy 3TOM BBLAETSAIOTCS U

Kak 3TO JOKa3aTh?

3. I'me peakuuss ¢ kapOOHATOM HaTpusi MOXET OBITh MCIIOJB30BaHAa B J1a0OpPaTOPHOM
IIpaKkTHUKe?

OmnpiT 2. KucnoTHbIe CBOHCTBA KAPOOHOBBIX KUCIIOT

B T1pu mnpobupku npunuBaor no 0,5 M BOJHBIX pPacTBOPOB KapOOHOBBIX KHUCIIOT:
MYpaBbHHOH, YKCYCHOMW, IIaBeneBoil. B mepByio mpoOHMpKy [100aBIAIOT Kallll0 METHIIOBOTO
OpaHXeBOTr0, BO BTOPYIO — KaILIIO JIAKMYca, B TPEThIO — KaIUTIO peHoI(TaIenHa.

Bompocs! u 3ananus

1. Kak MeHsieTcsl OKpacka pa3JIMYHbIX MHIUKATOPOB B PACTBOPAX KUCIOT?

OmnpiT 3. [lomyueHue clnoXXHbIX 3(UPOB KAPOOHOBBIX KUCIOT

B cyxyio mnpoOupky MOMemawT HEMHOrO0 MOpoIIKa O00e3BOKEHHOrO aileraTa HaTpHs
(BbicoTa cmosg 1-2 MM), 3 Kamiu 3TUJIOBOTO CHUpPTAa M 2 Kalsld KOHIIEHTPUPOBAHHOW CEepHOMU
KUCI0ThI. OCTOPOKHO HarpeBaroT COAEPKUMOE MPOOUPKHU.

Jlnst mydinero pacro3HaBaHMs 3amaxa 3(¢upa coaepKuMoe MPoOUPKH BBIIMBAIOT B CTaKaH C
BOJIOH, IPU 3TOM IPUMECU PACTBOPSIFOTCS.



Bomnpocsl 1 3aganus

1. OtmeTbTe XapakTepHbId 3anax 3¢upoB. KakoBa pacTBOPUMOCTb MOJIYYEHHOTO 3(upa B
Bone?

2. Hanmmmre ypaBHeHue cuHTe3a 3¢upa. Kak Ha3pIBaeTcs 1aHHAas peakius?

3. B xadecTBe yero UCIoJb3yeTcs KUCIO0Ta B TUX peaKkusx?

B o0miem BeiBozie 0 paboTe OTBETHTE HA CIEAYIOIINE BOTIPOCHL:

1. ITouemy kapOOHOBBIE KUCIOTHI 00J1aJaI0T KMCIOTHBIMHU CBOMCTBAMHU?

2. CpaBHUTE OTHOLIEHHE KapOOHOBBIX U HEOPraHMYECKUX KUCIOT K aKTUBHBIM METajllaM U
THJIPOKCUIAM METAJIIOB.

3. CpaBHUTE B3aUMOJCHUCTBUE COJEH KapOOHOBBIX M CIAObIX HEOPTaHWYECKUX KHCIOT C
CHJIBHBIMU KHCJIOTaMHU.

JlaGopaTopnas pa6ota Ne 9.
UCCJIEJOBAHME CBOMCTB YIJIEBOJOB.
Llenv pabomul: ©3ydNTh HEKOTOPBIC PU3NICCKUE K XUMUYECKHE CBOMCTBA YTIJICBOIOB.
Peaxmuswl u 0bopyodosanue:

stunoBeli cupt — C2HsOH e MeJHas [IPOBOJIOKA

riurepus — HCI e 1% pacTBOp nepMaHraHaTa Kajaus
OE3BOJIHBIN M 2 H PAaCTBOP ® CIIMPTOBKA

cynbsara menu (I1) ® CIIMYKH

2 H pacTBOpP CEPHOM KHCIOTHI ® TIHHIET

denondranenn e (QunbTpoBaNbHAS Oymara

LITaTUB C IPOOUpPKaAMHU
Mepuvi_npedocmopooicnocmu: AKKypaTHO paOoTaiiTe C IIETOYHBIMH METajulaMH, pacTBOpaMU
KACIOT W mienodeid. [lpu momamaHum pacTBOpa Ha KOXY HEMEIUICHHO OOpaTHUTECh K
IIPEI01aBaTEeIIIo.

HEJIb PABOTHBI: noka3are cTpoeHuEe aiba03 U KETO03 — MPOBECTU KAYECTBEHHBIE
peakuuu. M3yunTh KUCIOTHBIN TUAPOIN3 1M~ U HOJIMCAXapUI0B.

PeaktuBsl 1 Matepuaisl: 5%-Hble pPacTBOPHI TIIIOKO3bI, (PPYKTO3BI, TAKTO3HI U CaXapo3bl;
KOHIIGHTPUPOBaHHBIE M 2 H pacTBOpbl COJSHOM U cepHOM kucnoT; 10%-HbIA pacTBOp
TUIPOKCUA HATPHUsl; KOHLEHTPUPOBAHHbBIN pacTBOp ammuaka; 0,2 H pacTBOop HUTpaTa cepedpa;
10%-nb1e pacTBOpBl XJdopujaa kaneius U cyiabdara menu (II); 1%-Hblid pacTBOp Kpaxmaia;
pacTBop

fosa B HOAMCTOM Kanuu; BaTa (MU pUIbTpoBaibHas Oymara).

Ob6opynoBanue: ¢hapdopoBas CTyIKa ¢ IeCTUKOM, HA0OP MPOOUPOK, 2 CTaKkaHa

(100 mum); acbecToBasi ceTKa, CIUPTOBKA, TIUTKA.

OmpiT 1. Jloka3aTrenbcTBO HATHYUS THAPOKCHIIBHBIX TPYIIT B MOHO U AMCaXapHaax

K 1 mx pactBopa xiopuaa kaneius n1o0asinsor 0,5 M1 pacTBopa TMAPOKCHJIA HATPUS U
NPUIMBAIOT PACTBOP TIIFOKO3BlI JIO PACTBOPEHUS IEPBOHAYAIBHO OOpA30BABIIETOCS OCAJKA.
Conepxumoe poOUpKH B30AITHIBAIOT.

B npo6upke cmemmBaioT | M1 pacTBOpa TIFOKO3bI, | MIT pacTBOpa THAPOKCHIA HATPUS U
2 karm pactBopa cynbdara meau (I1). Cogepxumoe mpoOUpKU B30aNTHIBAIOT.

AHaIIOTUYHBIE OTIBITHI MPOBOJIAT C PACTBOPOM (PPYKTO3BI M CaXapo3kbl.

[TonmyuyeHHbIE pacTBOPHI caXxapaToB MEIN OCTABISIOT /IS CJIEIYIOIEro OIbITA.

Bomnpocsl u 3aganus

1. CoctaBbTe ypaBHEeHUE 00pa30BaHUs caxapaTa KaJlbIusl.

2. Yro nabmomaere mpu B3aumopeicTtBuu Ttuapokcuga memau (1) ¢ caxapumammu?
Hanumure coOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA.

3. MOXHO 11 JaHHBIE PEAKIIMKM OTHECTH K Ka4eCTBEHHBIM Ha caxapa?

OmnpIt 2. OKHMCIEHUE MOHO- U IMCAaxapuI0B

K momryueHHBIM B ombITe | MIETTOYHBIM pacTBOpPAaM caxapaToB MeIu J00aBistoT 1o 0,5 Mo
BOJIbI, BCTPSIXMBAIOT COJEPKUMOE MPOOUPOK M OCTOPOXKHO HAarpeBalOT BEPXHIO YacThb
pOOUPOK HE TOBOIS IO KUTITICHUSI.




[TomemnaroT B 4HCTyI0 O0E3KUPEHHYIO MPOOUPKY | Karuio pacTBOpa HUTpara cepedpa,
N00aBIISIOT B HEE 2 KaIUld pacTBOpa TMIAPOKCHAA HATpUs W 1Mo KammsaM (3—4 Kamim) pacTBopa
aMMuaka JI0 pacTBOpeHus oOpa3yrolerocs ocajaka okcuaa cepedpa (I). B momyuennsiii pactBop
BHOCAT | Kamiro pacTBOpa TIIIOKO3BI M OCTOPOXKHO HArpeBaloT MPOOMPKY O3 KUIITYCHUs IO
Hayaja no0ypeHus pacTBopa.

AHaJOTUYHBIE OMBITHl C THAPOKCHIOM auammuHcepeOpa (I) mpoBomsT u ¢ apyrumu
yraeBoaaMu: (pyKTO30M, caxapo3oil.

Bomnpocs! u 3aganus

1. YUTo mpoucXoauT NpU HarpeBaHUM caxapatoB Meau? HanummTe ypaBHEHUS peakiMil.
VY Kakux pacTBOpOB U3MeHEHUH He HaOmonaetrca? [louemy?

2. Y Kakux yIJIeBOJIOB OTCYTCTBYET IOJIOXKHUTEIbHAS peakius ""cepeOpsHoro 3epkaia’ u
nouemy?

B o611em BeiBoIE 0 paboTe OTBETHTE Ha CIEIYIOIINE BOIPOCHI:

1. IToueMy BO3HMKJIO Ha3BaHUE Kilacca «yrieBoJsl»? Ha kakue rpynmnsl oHu

IEeSITC?

2. Kakue ¢pyHKIHMOHATIBHBIE TPYTIIBI BXOIAT B cOCTaB yriieBoaoB? Kak 3To mokaszars?

3. Kakumu cBoiicTBaMu OTJIMYAIOTCS MOHO-, IW- ¥ TIOJIMCAaXapuibl?

4. Kakue npoayKTbl 0OHapYy>KHUBAIOTCSI IIPU TUIPOJIU3E caxapo3bl? kpaxmaia?

uemtono3er? Kakoii BEIBOJI MOKHO ClIeNaTh O CTPOCHUU JaHHBIX COSIUHEHUN?

[IpakTuueckoe 3ansatue Ne 20.
HomMmeHKki1atypa 1 XMUMHYECKHE CBOWCTBA U CIIUPTOB.
Ilenb: cocTaBUTh CTPYKTYpHbIE (hOPMYJIbI, HAIUCATh YPAaBHEHHsI PEaKIUii B
MOJIEKYJISIPHOM U CTPYKTYPHOM BH/IE MOJTyYEHHS U XUMUYECKUX CBOMCTB CIUPTOB U (HEHOJIOB.
Kpartkoe Teoperrueckoe 000CHOBaHHUE:

CrnupTsl — MPOW3BOJHBIE YIJIEBOAOPOJOB, B KOTOPBIX OJMH HJIM HECKOJIBKO aTOMOB
BOJIOPOJia 3aMEILEHbI Ha TMAPOKCHIBbHYIO0 rpynimy —OH.

XuMuyeckue cBoiicTBa cnupTtoB onpenensitorcss HanuuueM OH-rpynmel.  Ilpu
B3aUMOJICHICTBUM C INENOYHBIMM U HEKOTOPBIMH JPYTMMHM MeTaUlaMH  0Opa3yroTCs
coJieo0pa3HbIe IPOIYKTHI — aakorofsTel, Hapumep C2HsONa, ¢ kucioTamMu — ClIoHbIE YPUPHI
RCOOR'; nepBuuHbIE CIUPTHI B MATKUX yCIOBUAX OKUCIsItOTCS B anpaeruasl RCHO u nanee B
kapOonoBeie kucinotsl RCOOH, Bropuunsie — B ketoHbl R—CO-R. CoupTsl CpaBHUTEIHHO
JIETKO JErHJpaTUpPYIOTCS; IPH 3TOM B 3aBUCUMOCTH OT NPUPOJABI M YCIOBHM peaKklIHU
obpasyrorcsi mpocteie 3dupel R-O-R CpoiicTBa MHOTOATOMHBIX CIUPTOB TIOXOXKH Ha
OJIHOATOMHBIE CIIMUPTHI, MPH 3TOM pa3jIuyue B TOM, UYTO peakuus HAET HE IO OJHOM K
TUIPOKCUIIBHOM TpyINIe, a MO0 HECKOJIbKUM cpa3y. MHOroaTOMHbIE CHHUPTHI JIETKO BCTYHAarOT B
peakLMIo TUAPOKCUIOM MeIU. B3anMOAENCTBYIOT ¢ a30THON KHUCIOTOM.

®eHoIbl — MPOU3BOAHBIE APOMATHUYECKUX YTJIEBOJOPO/IOB, B KOTOPHIX aTOM BOJIOPOAA
OEH30JIbHOTO KOJIblla 3aMellleH Ha TuapokcuibHyto rpynmny —OH. [Ipocteiimuii npeacraButens
knacca sBnsercss genon CeHsOH. YV ¢enona sipko BbIpakeHbl KHUCIOTHBIE CBOWCTBA. JTO
CBSI3aHO C T€M, YTO CBOOOJHAs SJEKTPOHHAs Mapa KHUCIOpoAa B (eHosie OTTSIHyTa K SApY.
®eHod, 3a CUET TUAPOKCUIILHON IPyHIbl Oy1eT B3aUMOIEHCTBOBAThH CO IIEIOUHBIMH METaJUIaMHU.
C ranoreHamu (peHOJIBI B3aUMOJICHCTBYIOT 3a CUET 3aMeLIeHUs BOJOpOJa OEH30JIbHOTO KOJIbIIA.
@DeHoJ 3HAUMTENbHO aKTHBHEEe OEH30Jla BCTYNAeT B PEaKIMH AIEKTPO(PUIHHOIO 3aMElICHUs B
apoOMaTH4YECKOM KOJIBIIE.

[Topsinok BhIMONHEHUS PaOOTHI:
BeinonnuTe 3a1aHus:

3amanue 1
I BapuanT a) 1-metunmyTenomn; 0) 2,3-TuMeTHI0yTaHo-
Hanucats B cTpyKTYpHOM BUE POPMYJIBI 2; B) 3-aTmimnenTtanod-1; 1) 3-metuin-5-

OIHOATOMHBIX CIIMPTOB: STHIITEKCaHOII-3.



a) OH—C—C=C—OH
B) OH—C—C—C—C
IT Bapuant |
B cTpykTypHBIX (hopMyIax paccTaBUTh C
aTOMBI BOJIOPO/Ia U 1aTh HAa3BaHUs
CJIEYIOIIMM BEIECTBAM:
3ananue 2. CocTaBUTh YpaBHEHUsI peakLUil B MOJIEKYJIIPHOM BH/JIE IIOJYyUEHUS CIMPTA!

I BapuanTt II BapuanT

2-MeTuinponanon-1 OyTanoun-2

a) rupaTalueil COoTBEeTCTBYIOLINX a) rujipaTalyeil COOTBETCTBYIOUINX aIKEHOB
AJIKEHOB; 0) TUPOIN30M COOTBETCTBYIOIINX

0) TUAPOIU30M COOTBETCTBYIOIINX raJIOreHOMPON3BOAHBIX
raJIOTeHIPOU3BOHBIX.

3ananue 3. Hanucars ypaBHEHHE PEaKIMil, XapaKTEPU3yOIIMX XUMUUECKHUE CBOUCTBA CIIUPTA,
Ha3BaTh IIPOYKTHI:

I BapuanT II BapuanT
npomnasoi-1 2-metninOyranon-1
a) + Mg; 6) + H2SOq; B) + CsHAJ. a) + HBr; 6) + H2SOs; B) peakmus

JeruipaTalid BHYTPUMOJIEKYJIIPHASI.

[IpakTrueckoe 3ansitue Ne 21.
Homenknarypa u XMMUYECKHE CBOMCTBA U aJIbJICTHJIOB.
Ilens: cocTaBuUTh CTPYKTypHbIE (OPMYJIbI, HANKUCATh YpPaBHEHUS pEaKIUil B
MOJIEKYJIIPHOM U CTPYKTYPHOM BHJIE€ MOJYUYEHUSI U XUMUYECKUX CBOMCTB allbJIETHI0B, PELINTh
3a/1a4H.

Kpatkoe TeopeTndyeckoe 000CHOBaHHE:

AnpIeruipl — OpraHu4ecKrue COEIMHEHUs], coaepxaiiue anpiaeruanyto rpynmy — CHO,
CBSI3aHHYIO C YIVIEBOJAOPOAHBIM PAIUKAIOM.

KeTtonbl — opranunueckue COeIMHEHHS, B MOJEKYJaX KOTOPBIX KapOOHWUIIBHAS TPyIIIa
CBsI3aHa C AByMs YIVIEBOJOPOAHBIMU pagvKalaMu.

JIns  anpneruioB M KETOHOB XapaKTEPHbI CIEIYIOIIME PEaKUWUA: OKHCICHUS,
IIPUCOEAMHEHUS, 3aMEIIEHUs, NOJIUMMEpU3aluu, KOoHAeHcauuu. J[JI1 KETOHOB HE XapaKTEpHbI
peakiuu mosuMepusanuu. [Ipu OKUCICHUU anbAeTUI0B 00pa3yrOTCsi KapOOHOBBIE KHUCIIOTHI.
OKuCleHre KETOHOB MPOUCXOJMUT TOpa3/io TPYAHEE U TOJbKO CHJIbHBIMH OKHUCIUTEISIMHU.
[IponykTamu OKHCIICHUS SBISIIOTCS KapOOHOBBIE KUCIOTHI. [Ipy okucieHun KeToHa oOpa3yercs
CIIUPTOKETOH, 3aT€M JAUKETOH, KOTOPBIN, pa3phIBasiCh, 00pa3yeT KUCIOTHI.

Peaknun koHACHCAIIMM TOABEPTAIOTCS albJeruabl B CJab00 OCHOBHOW cpeme (B
NPUCYTCTBUHM alleTOHA Kalus, TMOoTamia, Ccyiabhara Kanus) TOABEPraloTcs albI0JbHON
KOH/JIEHCAIIUU ¢ 00pa30BaHUEM aJIBJICTUIO - CITUPTOB, COKPAIIEHHO HA3bIBAEMBIX AJTbIOJISIMH.

[Topsimok BBITIOIHEHUS PaOOTHI:
BrimonauTe 3amanust:

3amanne 1

I BapuanT II BapnaHT

Hanucats cTpykTypHBIE (hOPMYIIBI TATH Hanucats cTpykTypHBIE (DOPMYIIBI
M30MEPOB, 1aTh UM HA3BAHUE IO CJIETYIONINX BEIIECTB: a) 2,4-
MEXIYHApOAHOU HOMEHKIIATYPE: JTUMETHIINIEHTaHOH-3; 0) 3-3TUnOyTaHalb; B)
aIBIETUabl N=7 3-MeTuirekcanon-2; 1) 2,4-

JAMETHIITUIT€KCAHAIIb.
3amanue 2. CocTaBUTh YpaBHEHUE PEAKIIUM 110 CXEMe, TaTh Ha3BaHUE BEIECTBAM:



I Bapuant

C2Hs — C2Hs5CI — CsH19 — CsHs — C3H7;COH

Il Bapuant

CHs — CoH2 — C2Hs — C2HsOH — CH3COH

3ananue 3. Hamucatb B CTPYKTYpHOM BHUJE YpaBHEHHs peaklUi, XapaKTEpU3YIOIIUX
XUMHUYECKHE CBOWCTBA KapOOHUIIBHBIX COCIMHCHUMN: a) PEaKIMH MPUCOSIMHEHHS MO JBOWHON
cBs3M KapOoHua: MmeTiTHIIKeToH 1) + NaHSOs; 2) + HCN;

0) peakuus 3aMeIICHHUS aToMa KHUCIIOpoaa KapOOHWIA: METaHalb + THIPOKCHIAMUH; B)
aNbJI0JIbHAS KOHJCHCALUA dTaHals; I') peakius Kannumapo.

3ananue 4

Pemuts 3amauy:

I BapuanT

Ckonpko MI pactBopa dopmanbiaeruaa (mi. 1,06) ¢ maccooit noneit HCHO 20 % nano
npubaBUTh K aMMHAYHOMY PacTBOPY OKCHJIA cepedpa, YTOOBI BBIIEINIOCH cepedpo maccoit 1,08
T.

II Bapuant

CKOJBbKO TpaMMOB YKCYCHOTO alIbJIETUa MOXKHO MOJIYUYUTh JECTHAPUPOBAHUEM PACTBOpa
stanoina (1. 0,79) oosemom 100 mu ¢ maccooit noneit C:HsOH 95,5 %, ecnu npakTudeckuit
BBIXOJ cocTaBisgeT 90 %?

[IpakTuueckoe 3ansatue Ne 22.
HowmeHnknarypa 1 XUMHYECKHE CBOMCTBA 1 KAPOOHOBBIX KUCIIOT.

Llenb: cOCTaBUTH CTPYKTypHBbIE (OpPMYJIbI, HAIMUCaThb YpPaBHEHHUS pEaKIuil B
MOJIEKYJISIPHOM U CTPYKTYPHOM BHJIE MOJyYEHHS] U XUMHUYECKUX CBOMCTB KapOOHOBBIX KHCIIOT,
PEIINTh 33JIa4H.

Kpartkoe Teoperrueckoe 000CHOBaHHUE:

KapOoHOBBIE KHCIOTBI — OpPraHUYECKHE COEJUHEHHS, MOJEKYJbl KOTOPBIX COAEp)KaT
kapOokcunpHyto rpymnny —COOH, cBs3aHHYIO0 ¢ yTI€BOAOPOIHBIM PAJUKATIOM.

KapOoHoBbie KHCTOTHI 007a/1al0T CBOMCTBAMH, XapaKTEPHBIMHU [UJIsI MHHEPAIbHBIX
kucinoT. OHM pearupyroT C aKTUBHBIMH METaJUIaMH, OCHOBHBIMH OKCHJIAMH, OCHOBAaHHSIMH,
consiMu cnabbIx KuciaoT. KapOoHOBBIE KUCIOTHI cllabee MHOTUX CHIIBHBIX MHUHEPAIbHBIX KUCIOT
(HCI, H2SO4 u T.1.) 1 IO3TOMY BBITECHSIFOTCS UMK U3 cosieil. OOpa3oBaHue (yHKIMOHATBHBIX
MPOU3BOJHBIX: a) MPHU B3aMMOJICHCTBHH CO CHUPTaMH (B MPUCYTCTBHUHM KOHIIEHTPUPOBAHHOMN
H2S0O4) obpasyrotcst ciokubie 3¢upsl. OOpa3oBaHKe CIIOKHBIX 3()UPOB MPH B3aMMOICHCTBHU
KHUCTIOTHI ¥ CIIUPTA B MPUCYTCTBUU MUHEPATbHBIX KUCIOT HA3bIBACTCS peakiuen 3TepupuKaiuy;
0) mpu BO3ACHCTBUHM BOJOOTHHMAIOIIMX pPEAareHTOB B pe3yJbTaTe MEXMOJCKYIISPHON
JIeruapaTanuu o0pa3yroTcsl aHTUAPUIBL.

[Topsiok BeIOTHEHHST PaOOTHI:

BrimonnuTe 3a1aHus:

3amanue 1

I BapuanT IT BapuanT

Hammcath cTpykTypHBIE OPMYIIBI IATH Hanwmcats cTpykTypHBIE (OPMYITBI
U30MEpPOB, J1aTh UM Ha3BaHUE 110 CJICAYIOIIMX BEIIECTB: a) 2,4-TUMeTHII-3-
MeXTyHapOJAHON HOMEHKJIaType: STWINEHTAaHOBAas KUCIOTa; 0) 3-
KapOoHoBsie kucinoTs N=7 TUIOYTaHOBAs KUCIIOTA; B)

(dennnnponanoBas KMCIo0Ta; T) 2,4-
JMMETHITEKCAaHOBAsk KUCJIOTA.
3aganue 2. CocTaBUTh YpaBHEHUE PEAKIUM IO CXEME, JaTh HA3BAHUE BEILIECTBAM:
I BapuanT
CoHs — C2Hs — C2HsOH — CH3COH — CH3COOH
II BapuanT
CsHg — C3Hs — C3H7OH — C2HsCOH — C2HsCOOH



3amanue 3

I BapuanT

Hanucarp ypaBHeHuss peakuuid s OyTaHOBOWM KHCIIOTBI, XapaKTepU3YIOIIUE XHUMHUYECKHE
CBOMCTBA, JJaTh Ha3BaHUE NMPOayKTaM peakuuii: a) +Hp; 0) + CH3OH; B) + Na.

Il BapuanT

Hanmcare ypaBHEHMs peakuuid Ui BaJIEPUAHOBOM KHUCIOTHI, XapaKTEPU3YIOLIUE XUMHUYECKUE
CBOMCTBA, aTh Ha3BaHUE NMPOayKTaM peakuuii: a) +Hp; 6) + CH3OH; B) + Na.

JlabopaTtopnas pa6ora Ne 10
MCCJEJIOBAHUE XUMMWYECKUX CBOMCTB BEJIKOB
Llenv _pabomei: 3aKperuieHHE Marepuana Mo Teme «A30TcojepiKallue OpraHUYeCKHe
COCIMHEHUS», H3yYUTh CBOWCTBA OEJIKOB, HAyYUTHCS pACIO3HABATh OCJIKH [0 PEaKIUU
OKpAaIlIUBaHUsI.
Peaxmuevl u 06opyoosanue:
®0EIIOK KypHUHOTO STifIa
®KOHIICHTPUPOBAHHAS a30THAs KKCIOTa
- HNOs3
erunpokcuy Hatpust 20% - NaOH
ecynbhat meau — CuSO4
o xstopu Hatpus — NaCl
o TUCTUUIMPOBaHHas Boja - HoO
®IIITATHUB C MPOOHpKamMu (4 1mIT)
® CITUPTOBKHU
® CITUYKHU




Mepwvi npedocmoposxcnocmu. AKKypaTHO paboTaiiTe ¢ pacTBopamu Kuciot. [Ipu monagannm
pacTBopa Ha KOXY HEMEJICHHO 00paTUTECh K MPENO01aBaTeIo.
Xom paboThI:
OmneitNel. CBepThiBaHuE OSIKOB IPU HATPCBAHHH.
B npoOupky HanuBaroT 5 MII UcciielyeMoro Oelika U HarpeBaroT J0 KUIeHus. benok Bblnagaer B
0CaJIOK B BUJIE XJIOILEB MYTH.

OrbiT Ne2. BricanuBaHue GEJIKOB.
B npo6upky HanuBaroT 2 MII pacTBopa Oeika U J00aBIsSIOT 2 M KOHIIEHTPUPOBAHHOI'O pacTBOpPa
conu. benok BelamaeT B ocagox.

IBETHBIE PEAKIIM HA BEJIKA
OnbiTNe3. buyperoBas peakius.
B npoOupky k 2 Mt pactBopa Oenka 100aBIstOT cToJIbKO ke 20%-T0 pacTBOpa THAPOKCH A HATPUS U
5 kamens pactBopa cynbhara meau. [Ipobupky BeTpsixuBaroT. PacTBop okpainBaercs B spko-(hHoIeTOBBIM
IBET.
DTy peakiuio Aal0T Bce OENKH, TaK Kak OHa XapakTepHa Juis nentuaabix cesseit (-CO-NH-).

OmnbitNe4. KcanTonpoTenHoBasi peakifusl.

B npoOupky HanuBarot 2 M1 pactBopa 0enka u 0,5 M1 KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI;
COJIEP>)KMUMOE HAarpeBalOT B T€YCHHE 3-5 MUHYT Ha IJIAMEHU TOPEIIKH.

Ocaiok Oeka v pacTBOP MPUOOPETAIOT SIPKO-KEITHIN I[BET.

3areM Mo KarisaM JI0 OpaHkKEeBOUM OKPACKU T00aBIIAIOT THAPOKCU HATPHsL. DTa PeaKIlus
CBOWCTBEHHBI O€JIKaM, KOTOPBIE COJEPKAT aMUHOKUCIIOTHI: ()eHUIIAJIAaHIH, THPO3HH, TPUITO(AH.

[TpakTuyeckoe 3anstue Ne 23.
XUMHYECKUE CBOICTBa aMMHOB 1 aMUHOKHUCIIOT.
Lenb: cocTaBUTH CTPYKTYpHBIE ()OPMYJIBI, HATMCATh YPAaBHEHUS PEAKIMA B MOJICKYJISIPHOM M CTPYKTYPHOM
BUJIE MTOJyYSHHS U XUMUUECKUX CBOMCTB aJIKNHOB M apOMAaTUYECKHUX YIJIEBOJIOPOJIOB, PELIUTh 33Jauu.
Kparkoe Teopernueckoe 000CHOBaHHE:

AMUHBI — 3TO TNPOU3BOJHBIE aMMHaKa, B KOTOPOM OJMH, JBa WJIM BC€ TpPU aToOMa BOJOpOJA
3aMeIIeHbl OPraHNYECKUMHU PaIHKaAIaMH.

CrpoeHue u CBOHCTBA aMUHOB.

M3BeCTHO MHOTO OpPTraHMYECKUX COCTUHEHWH, B KOTOpHIE a30T BXOJWT B BHJIE OCTaTKa aMMHaKa,
Hanpumep: 1) metunamud CHz— NHz; 2) numerunamun CH3—NH — CHs; 3) denmnamun (annnmnn) CeHs—
NHz; 4) metmmTramua CHz — NH — CoHs.

Husmme npeacraBuTenu aMUHOB MPEEIBHOTO psijia ra3000pa3Hbl M UMEIOT 3amax amMMmuaka. Ecnm
aMHH PacTBOPUTH B BOJIC M PACTBOP HCIBITATh JIAKMYCOM, TO MOSIBUTCS IIETIOYHAS PEaKIus, Kak U B clIydae
aMMMaka. AMUHBI MUMEIOT XapaKTepHble CBOICTBa ocHOBaHMM. CXOJCTBO CBOMCTB aMHUHOB M aMMHaKa
HaXOAUT OOBSICHEHUE B UX DJICKTPOHHOM CTPOCHUH. B MoJeKyie aMMHuaka U3 TSTH BaJICHTHBIX JIEKTPOHOB
aToMa a30Ta TpU y4acTBYIOT B 00pa30BaHUU KOBAJCHTHBIX CBSA3EH ¢ aTOMaMH BOJOPOJA, OJIHA AIIEKTPOHHAS
mapa OCTaeTcsi CBOOOJHOH. AMWHBI Ha3bIBAIOTCSA €Il OPraHWYECKHMMH OCHOBAaHHUSAMH. SIBISSCH
OCHOBAHHUSIMH, aMMHBI B3aUMOJEWCTBYIOT C KHCIOTaMH, NpPU 3TOM OOpPa3yIOTCS COJH. OTa peaxius
aHAJIOTMYHA PEAKIIMsIM aMMHaKa U TaKKe 3aKITI0YaeTCs B MPHCOSTNHEHUH IPOTOHA.

AMHHOKHUCIIOTBI

Cpenu azoTcoaeprKaniux OPraHMueCKUX BEIIECTB UMEIOTCSI COSTUHEHUSI C IBOWCTBEHHOM (PYHKITHEH.
Oco0eHHO BaKHBIMH U3 HUX SBJISIOTCS aMUHOKHCIIOTHI.

Crtpoenue u pu3nIecKue CBONCTRA.

1. AMUHOKHCIIOTBI — 3TO BEIIECTBA, B MOJIEKYJaX KOTOPBIX COJAEpKaTcsi OJHOBPEMEHHO
amuHorpynna NH2 u kapOokcumnbHas rpynna — COOH.

Hampumep: NH2— CH2— COOH - amumnHoykcychas kuciora, CHs— CH(NHz) — COOH -
aMHMHONPOIIMOHOBAs KUCIIOTA.

2. AMMHOKHCIIOTHI — 3TO O€CIIBETHBIE KPUCTAITMYECKUE BENIECTBA, PACTBOPHMEIE B BOJIC.




3. MHorre aMMHOKHUCIOTBI UMEIOT CIIaJIKUM BKYC.

4. AMMHOKHCIIOTBI MOXHO paccMaTpuBaTh Kak KapOOHOBBIE KUCIIOTHI, B MOJIEKYJIaX KOTOPBIX aTOM
BOJIOpPOJIa B paJuKajie 3aMelleH aMUHOrpynmnou. I[Ipum 3ToM aMuHOrpymnma MOXKET HaXOIUTCS Y pPa3HbIX
aTOMOB YTJIEpPO/Ia, YTO 0OYCIOBIUBACT OJUH U3 BUIOB U30MEPHH aMUHOKHUCIIOT.

[Topsimok BeIMOTHEHUS PAaOOTHI:
BremonauTte 3aganus:
3amanue 1. Hamucatk cTpyKTypHBIE (DOPMYJIBI CIEAYIOIIMX aMHUHOB!

I BapuanT II BapuanT

a) peHmnamuH, a) nudeHUIaMuH;

0) TMMETHUJIaMUH; 0) METWJIaMUH;

B) METHJISTUJIAMUH B) IMMETUJIITUIIAMUH.

3ananue 2. Hamcatb CTpyKTypHBIE (GOPMYIIBI CIASAYIONINX aMUHOKHUCIIOT:

I Bapuant II BapuanT

a) aMUHOKAIIpOHOBasi KUCIIOTA, a) aMUHOIIPOIIMOHOBAsI KUCJIOTA,;
0) MIHIWH, 0) METHJIaMUH,;

B) aMHHOMACJIsTHAsL KMCJIOTa B) aMHUHOBAJICPUAHOBAs KUCIIOTA.
3aganue 3. Onumure XUMHUYECKHE CBOMCTBA:

I BapuanT II BapnanT

AdMHHOB AMHWHOKHUCJIIOT
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[Tpotokomn Ne 1ot «31» aBrycra 2023 rona

Bapuanr 1.
WNHcTpyKIMs 10 BBITOJHEHUIO pabOThI

DK3aMeHaIlMoHHas pabora BKIodaeT B ceOs 15 3amanumit. Ha BemmomHenue orBogutcs 1 dac 30
MUHYT (90 MUHYT).

OdopmasiiTe OTBETHl B TEKCTE pabOTHI COTJIAaCHO MHCTPYKIUSAM K 3afgaHusM. B ciyuae 3amucu
HEBEPHOT'O OTBETA 3aYEPKHUTE €r0 U 3alUIIUTE PSIOM HOBBIH.

[Tpu BBIMOMTHEHUU PaOOTHI pa3peniaeTcs UCIOIb30BaTh CIEAYIONIUE TOTOTHUTEIbHBIE MaTEPHAIIBI:

— Ilepnonnueckas cucrema XuMudeckux anemMeHToB .M. Menneneesa;

— TabauIa pacCTBOPUMOCTHU COJIEH, KUCIOT U OCHOBAHUH B BOJIE;

— DIIEKTPOXUMHUYECKHUN sl HAIPSHKEHUN METAJIOB;

— HEMPOrpaMMUPYEMbIH KAJIbKYJIATOP.

1. OmHMM U3 HayyHBIX METONOB TIIO3HAHMS BEUIECTB M XHMMHUYECKUX SBJICHUH SIBISIETCA
MozienpoBaHue. Tak, MO MOJIEKYJ OTpaXaloT XapaKTepHbIe MPU3HAKU pealbHbIX 00bekToB. Ha puc. 1-
3 n300paskeHbl MOJIENTM MOJIEKYJT TPEX BEILIECTB.

HpoaHaJlmeyﬁTe JaHHBIC MOZACIIN MOJICKYJI BCHICCTB M OHNPCACIUTC BCLICCTBO. 3amumure B TaGJII/II_Iy
HOMEpA pPUCYHKOB U YKAKHUTC KOJIMYECTBO aTOMOB B MOJICKYJIaX BI)I6paHHI)IX BCIICCTB.

KonuuecTBo aTOMOB B

BemectBo Howmep pucyhka
m p pucy MOJIEKYJIe

cocraB KOToporo Beipakaercst hopmynoit CH3OH

COACPIKUT MICCTh OJHOBAJICHTHBIX aTOMOB

2. Ha PUCYHKC 1/1306pa>1<eHa MOZCIIb AApa aTOMa HCKOTOPOI'0 XUMHUYCCKOI'O 3JICMCHTA



O3HaKOMBTECH C IIPEUIOKEHHON MOJEIBIO U BBIIIOJIHUTE CIECIYIOIIUE 3a1aHU:

1) 3anuIInTe CUMBOJ XUMHUYECKOTO JIEMEHTa, KOTOPOMY COOTBETCTBYET JIaHHAsI MOJIEN b aTOMA;

2) 3anuIuuTe 3apsaj Aapa 3TOro IEMEHTAa U MacCOBOE YUCIIO JaHHOIO aToMa;

3) ompenenuTe, K MeTaulaM WM HEMETAaJUlaM OTHOCHUTCSI NPOCTOE BEIECTBO, KOTOpoe 00Opa3yeT 3TOT
JJIEMEHT.

OTBeThl 3anUUIMTE B TAOJIUILY.

CHUMBOJI XUMHYECKOTO

3apsn sapa MaccoBoe yuciio IIpocToe BemecTBo
3JIEMEHTA PAZL AP p m

3. Tlepuomuyeckas cuctema xumudeckux anemeHToB JI.JM. MenaeneeBa — OGoraroe XpaHMIIHILE
MH(OPMALIMY O XUMHUYECKHX IJIEMEHTaX, UX CBOWCTBAaX M CBOMCTBAX WX COCAMHCHHIA, O 3aKOHOMEPHOCTSIX
M3MEHEHHUS 3TUX CBOMCTB, O CIOCOOAX IMOJIyYECHHUs BEILECTB, a TAK)KE O HAXOXKJIECHUU WX B mpupoje. Tak,
HalpuMep, M3BECTHO, YTO C YBEJIWYEHHWEM TMOPSIKOBOIO HOMEpPAa XHMHUYECKOTO JJIEMEHTa B MepUojax
ANEKTPOOTPHUIIATETILHOCTD JIEMEHTOB YBEJIMYMUBAETCS, a B TPYIINAaX — YMEHBIIACTCS.

YuuThiBasi 3TH 3aKOHOMEPHOCTHU, PACIOJIOKHUTE B MOPSAIKE YMEHBIICHHS AJIEKTPOOTPHUIIATEIIBHOCTH
cienyromue seMeHTsl: Al, Mg, Ca, Ba. 3anummTe 3HaKu 31eMEHTOB B HY>KHOH MOCJIEI0BATEIIBHOCTH.
OrtBer:

4. B npuBeA¢HHON HIMKE TAOJIMIIE TTEPEYMCIICHBI XapaKTepHbBIE CBOMCTBA BEIIECTB, KOTOPHIE HMEIOT
MOJICKYJISIPHOE U HOHHOE CTPOCHHE.

XapaKkTepHble CBOMCTBA BEIIECTB

MOoJIeKyJISIPHOTO CTPOCHHS HonHoro crpoeHus
* IPU OOBIYHBIX YCIOBHIX MOTYT HAXOAUTHCS * MPU OOBIYHBIX YCIOBHSIX, KaK MMPABUIIO, TBEPIBIC;
B KHUJKOM, JTHOO B ra3000pa3HOM, 1100 B * XpYyIKHUE;
TBEPIOM arperaTHbIX COCTOSTHUSX; * TYTOIUIABKHUE;
* IMEIOT HU3KHUE 3HAUCHUS TEMIIEPATYP * HETIETYYHE,
KHUIICHUS Y TUTABIICHUS; * B paciuilaBax W pacTBoOpax  IMPOBOJSAT
* IMEIOT HU3KYIO TETJIONPOBOTHOCTD AIIEKTPUYECKUI TOK
* MOTYT 00JIaJIaTh 3a1aX0OM * He 00J1a/1a10T 3aMaxoM
Hcnone3ys gannyto nHGOpMaInio, OpeaeuTe, Kakoe CTPOSHHE UMEIOT BEIIeCTBa.
1) o30H O3 ;
2) coma Na,CO3

[TpounTaiite creayrOUMA TEKCT U BBITTOJIHUTE 3aJaHUs 5—7.

Aszotnas kucinota (HNO3) — ogHO U3 BakHEHIIMX HEOpraHWMYeCKHX coenuHeHuit. EE€ momywaror,
pactBopsis B Boje moxa namieHueMm okcup asora(lV) (NOz2) B mpucyrctBum kucinopona (O2). B BogHoM
pacTBope a30THask KMCI0TA MOJHOCTHIO IUCCOLMUPYET HA HOHBI.

Kak u Bce KHCIOTBL, a30THas KHUCIOTa pearupyer C MeETallaMH, OKCHJIaMU M TUAPOKCUAAMH
METaJIJIOB, OCHOBaHUSIMH, cOJAMHU. Tak, mpu AEWCTBUM a30THOM KHCIOTHI Ha ruapokcun kamus (KOH)
nonyyaroT HuTpaT kanus (KNO3z) (kanuiinyio cenutpy, LIeHHOe MUHepalibHOe yaoopenue). [lpu HarpeBanuu
HUTpaTta Kainus noiayyatoT HUTpUT kanus (KNO2) u kucnopon.

B xummueckoii mabopaTopuu Bbl MOXKeETe pacTBOPUTH B a30THOM kucnore men (CaCOs3), okcua Meau
(CuO), okcuna xambiwst (CaO) wau ruapokcua kanbius (Ca(OH)2) — Bo Bcex 3THX ciiydasx 00pa3yroTcs
COJIM A30THOM KUCJIOTBI — HUTPATBHI.

5. CroxHble HEOpPraHMYECKHWE BeUlecTBa YCJIOBHO MOXXHO  paclpeienuTb, TO  €cTh
KJ1accu(UIMpPOBaTh, 1O YETHIPEM IpyIIaM, KaKk MoKa3zaHo Ha cxeme. B 3Ty cxemy i KaxkJI0i U3 YeThIPEX
IpynN BOMILKTE MO OJHOM XUMHUYECKOU (hopMyJie BEHIECTB U3 TE€X, O KOTOPBIX TOBOPUTCS B MPUBEIEHHOM
BBIIIIE TEKCTE.



6. 1) CocTaBbTe OrOBOPEHHOE B TEKCTE MOJIEKYJISIPHOE YPAaBHEHUE MOTYUYCHHS a30THOM KUCIIOTHI.

Ortser:
2) Vkaxwure, K KaKOMy TUIy peakiuii (COeAMHEHUs, pa3jI0KEHHUs, 3aMeIleHHs, 0OMeHa) OTHOCHTCS 3Ta
peakuus.
Ortser:

7. 1) CocraBbTe MOJEKYJISPHOE YPABHEHUE YINOMSHYTOH B TEKCTE€ PEAKIMHU MEXIy a30THOU
KHCJIOTOM 1 KapOOHATOM KaJIbI[Hs.

OtBeT:
2) CocTaBbTe COKpaIIEHHOE HOHHOE YPAaBHEHHE ITOU PEaKIUH.

Otser:

8. B mccie0BaHHOl BOJe U3 MECTHOTO KOJIOANA OBUIH 06HAPYKeHsI chexyomue nons: AI%Y, NO3z™,
Ba?". Jlns mpoBe/ieHHs Ka4eCTBEHHOTO aHAIN3a K 9TOM Boje J06aBumu pactBop K2SOs.
1). Kakue u3MeHeHUs B pacTBOpPE MOKHO HAOJIOAAaTh MPU MPOBEAECHUM JIAHHOTO OIbITAa (KOHLEHTpalus
BEIIIECTB JOCTAaTOYHAs JUIsl POBE/ICHUS aHan3a)?
Ortser:
2). 3anuumTe COKpal€HHOe HOHHOE ypaBHEHUE POU3O0IIEANIeH XUMIUUECKON peaKIItH.

OTBeT:
9. lana cxema OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOW PEAKIINH.
FeO + HNO3 — Fe(NO3)z + NO + H20
1. CocTaBbTe 2NEKTPOHHBIN OanaHC ATON PEeaKITUH.

OT1BeT:

2. YKaXXuTe OKHCIUTENb U BOCCTAHOBUTEII.
Ortser:
3. PacctaBbTe KO3(pPUIMEHTHI B ypaBHEHUH PEAKIUU.

Orser:
10. Jlana cxema npeBpalleHH:
CaO — Ca(OH)2 — CaCl; — Ca(NOs):
Hanummure MosieKysspHbIE YpaBHEHMsI pEakLUii, C IOMOIIBIO KOTOPBIX MOKHO OCYIECTBUTH yKa3aHHBIE
MIpeBpALICHUS.

1)

2)




3)

11. Y3 npuBen€HHOTO MepedHs BEIOEPUTE apOMATUUYECKUI YTIIEBOOPO.T U KapOOHOBYIO KHCIIOTY.
3anuiuTe HoMepa BHIOPaHHBIX BEIIECTB.
JIByXaTOMHBII CIIUPT: ; AnkanueH: .
12. CocraBbTe ypaBHEHMS pPEaAKLM: B MNPEAJIOKEHHBIC CXEMbl XMMHYECKMX PEAKIUW BIMIIUTE
CTPYKTYpHBIE (POPMYJIBI TPOIMYIIEHHBIX BEMIECTB U PACCTABbTE KOIPPHUIIUCHTEHI.

13. ®opMuar HaTpusi — HATpUEBas COJIb MyPaBbUHON KUCIOTHI — IPUMEHSETCS B KA4eCTBE J00AaBKHU B
CTPOUTEIbHBIE LIEMEHTHBIE CMECHU IJIsl NMPEJOTBPAILICHUS UX 3aMEp3aHUsl B 3UMHEE BpEeMs, a TAKXKE Kak
UHTHOUTOp KOoppo3uu. DopMuar HATPUS MOKHO TOJTYYUTh B COOTBETCTBHHM C MPHUBEACHHON CXEMOM
MpEBpaICHUN:

Omnpenenure BemecTBo X, BEIOpaB €ro U3 MPeJI0KEHHOTO BBIILE MEPEUHs BEUIECTB. 3alUIIUTE YPaBHEHUS
JBYX pEaKlHil, ¢ NOMOIIBI KOTOPBIX MOXHO OCYIIECTBUTH 3TH IpEBpAIllEHUs. 3allMLINTE Ha3BaHHE
BeniectBa X. IIpu HamucaHuu ypaBHEHUH peaklMid HMCHONB3YHTE CTPYKTYpHBIE (OPMYJIbI OPraHUYECKUX
BEILECTB.

1)

2)
JanmuImnTe Ha3BaHUe BEMIECTBA X.
3)

14. OpgHuM M3 BaXHBIX TMOHATUH B SKOJIOTMM U XUMHUHU SBISETCA «IPEAEIbHO JOMyCTUMAs
koHueHTpauus» (I1JK). IIJIK — 3To Takas KOHUEHTpalusl BELUIECTBA B OKPY’KAIOLIEN cpefe, KOoTopas IpH
ITIOBCETHEBHOM BO3JICCTBUM B TE€UYEHUE JUINTEIBHOIO BPEMEHHM HE OKa3bIBAET IMPSIMOTO MM KOCBEHHOI'O
HEeOJIaronpusATHOTO BIMSHUS Ha HacTofAllee WM Oyayliee MOKOJEHHE, HE CHMXKaeT paboTOCIOCOOHOCTH
YEJIOBEKa, HE YXYIIAET €r0 CAaMOYYBCTBHS U YCIOBUN KU3HH.

T1JIK He(TenpoayKToB B BOJE PHIOOX03AHCTBEHHBIX BOJOEMOB cocTabseT 0,05 r/me.

IIpn mpoBeneHMM XHMMHMYECKOTO aHajau3a BOJABI MCKYCCTBEHHOIO NpyJa Ui pa3BEACHUs Kapma
(wmHa npyna 12 M, rinybuna 1 m 40 cM, mupuHa 8§ M) Obulo OOHapy»XeHO, YTO CyMMapHas Macca
He(pTenmpoayKTOB B Tpyay cocTaBisieT 6,72 1. Omnpenenure W MOATBEPAWTE pacuy€TaMu, MPEBBIMIACT JIA
KOHIIeHTpauusi HepTenpoayktoB B Boje 3HadeHue [IJIK. Ilpeanoxkute crnoco0, MO3BOJISIOMUN CHU3UTH
KOHIEHTPALHUIO0 He(TENPOAYKTOB B IPYY.

Ortser:




15. Jlnsa mydmiero xpaHeHUs SI0J0KM NPOTUPAIOT PACTBOPOM XJIOPHIA KalbLHUS C MAacCOBOW oOJel
coimu 8%. PaccumTaiite Maccy xyopuia KajdblHsi U Maccy BOZBI, HEOOXOAMMBIX ajs mpurotosienus 200 T
TaKOT'0 pacTBOpa. 3alHUIIUTE TOAPOOHOE PEIICHUE 3a1a4H.
3anummure noApoOHOE pelIeHUE 3a/1aUH.

Kputepun nToroBoii orieHKH (IPOMEXYTOUYHAST aTTECTALINS)

[TpomexyTouHasi arTecTalus IpeJHa3HayeHa JJIs OLCHKU CTENEHH JOCTH)KEHHs 3aIUIaHHPOBAHHBIX
pe3yNbTaTOB OOYUEHHUS MO 3aBEPUICHUIO U3YUYCHHs JUCIUILTUHBI U TIO3BOJISIET OLICHUTh YPOBEHb M Ka4€CTBO
ee OCBOEHMs oOyudaromuMmucsa. lIpegmMeToM OLIEHKM OCBOEHHS SIBISIOTCS JIOCTUTHYTBIE PE3YJbTaThl
o0y4eHusl.

VYcnemHocTh 0CBOEHUS 00YYarOIMMUCS TUCHUIUIMHBI OLEHUBAETCS 110 5-TU OAJUIbHOM CHCTEME:

«5» - OTIIMYHO, «4» - XOpOLIO, «3» - YAOBJIETBOPUTEIBHO, «2)» - HEYIOBJIETBOPUTEIBHO.

XapakTepucTuka Hu(ppoBON OLICHKH:

«5» - monmyudaeT oOOyYaroUIMiics, eciu OH JIEMOHCTPUpPYET TIJIyOOKOoe U TOJHOE OBJIJICHHE
CoJiep’)KaHuEM Y4YeOHOro Marepuaja, IpaMOTHO, JIOTUYHO H3JIaraeT OTBET, YMEET CBSI3bIBaTh TEOPHUIO C
MIPAKTUKOH, BhICKa3bIBaTh U OOOCHOBBIBATH CBOU CYKJEHUS, NMPU OTBETE (HOPMYIHUPYET CaMOCTOSTEIbHbIC
BBIBOZIBI M 0000meHusi. OcBOMJI BCE MPAKTUUYECKHE HABBIKM W YMEHHUS, NPEIyCMOTPEHHbIE paboueit
MIPOrpaMMoOil TUCIUILIUHBI.

«4» - momy4aer oOydarollUics, €CIM OH BIOJHE OCBOWJ y4eOHBIM MaTepuaj, OpPUEHTUPYETCS B
U3Y4EHHOM MaTepHalle OCO3HAHHO, NPUMEHSET 3HAHMA A PEUICHMs] NPAKTHUYECKHUX 3anad, I'PaMOTHO
u3JIaraeT OTBET, HO CoJiep’KaHue U (opMa OTBETa UMEIOT OTJEJIbHbIE HETOYHOCTHU WJIM OTBET HEIOJHBIM.
OcBousl BCe NPAKTUYECKHE HABBIKM W YMEHHUS, INPEAYCMOTPEHHBIE NPOTrpaMMOMN, OAHAKO MAOIyCKAaeT
HEKOTOpbIE HETOYHOCTH.

«3» - noiy4aer oOyyaromuncs, ecii OH OOHapy>KUBAeT 3HaHUE M ITOHMMAaHUE OCHOBHBIX MOJIOKEHUN
y4eOHOro MaTepuaia, HO M3JlaraeT €ro HEMOJIHO, HEMOCHIEI0BaTEIbHO, H0IMYyCKAaeT HETOYHOCTH, HE YMEET
JI0Ka3aTeIbHO OOOCHOBaTh CBOM CY)KJEHHUS. Braneer NUIIb HEKOTOPHIMU MPAKTHUYECKUMH HABBIKAMHU U
YMEHUSAMHU, IPEAYCMOTPEHHBIMU ITPOrPaMMOii.

«2» - monydaeT oOydaroLUiicsa, €cii OH MMEeT pa3po3HEHHbIE, OECCUCTEMHbIC 3HAHUS, HE yMEEeT
BBIIETISITh TJIABHOE U BTOPOCTENEHHOE, OECHOpSA0YHO M HEYBEPEHHO H3JIaraeT MaTepuan, HEe MOXKEeT
MPUMEHATh 3HAHUA JJIsl PEHIeHUs] MpaKTUYecKuX 3agad. [IpakTuueckue HaBBIKM U YMEHUS BBIIIOIHSET C
rpyObIMH OIIMOKAMHU WJIM HE ObUIO MOMNBITKM MPOJEMOHCTPUPOBATh CBOM TEOPETUYECKHE 3HAHUS U
IIPAKTUYECKHE YMEHUS.



Peuensus
Ha pabouyro nmporpammy 1o auciurumae bY J1.09. Xumus

PaGouass mporpamma y4eOHOM AMCUUIUIMHBI pa3paboTaHa Ha OCHOBE (heaepajbHOro
rOCYJJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIApTa CPEeaHEro MpoecCHOHATBLHOIO 00pa30BaHMUS
(manee ®I'OC CIIO) B cOOTBETCTBUU C 0a3MCHBIM YY€OHBIM TUTAHOM, B COOTBETCTBUU C YYCOHBIM
wianoM I'BIIOY HAO «Heneukuii arpapHo-3KOHOMHUYECKUH TEXHUKYM uMeHH B.I". Boikosay.

PaGouass mporpamma COCTOMT W3 CIEOYIOIIMX pPa3JesioB: TUTYJIbHBIN JIHCT, MAcIOpT
paboueil mporpamMmbl y4eOHOH TUCHMIUIMHBI, CTPYKTYPY U COAEp)KaHUE Yu4eOHOM MUCHUIUIMHBL,
YCIIOBUS pealin3aluy y4eOHOM AUCIUIUIHNHBI, KOHTPOJIb U OLIEHKA PE3yJIbTaTOB OCBOCHUS yueOHOU
JTUCHUTUIMHBL, METOJMYECKUE YKa3aHWs MO M3YYEHHUIO y4eOHOro Mmarepuaina, 3aJaHus Ui
BBIMIOJTHEHHUS] KOHTPOJIbHOM paboThl, MPUMEPHOro BapuaHTa AU(GEepeHIUPOBAHHOIO 3aYeTa.
Tematnuecku y4eOHBIN MaTepuai CrpylnnupoBaH 1o pazzaenaam: «OCHOBBI CTPOCHUS BEIIECTBAY,
«Xumuueckue peakuun», «CTpoeHHE M CBOMCTBAa HEOPraHMYECKUX BemlecTB», «CTpoeHHe u
CBOWCTBA OpPraHMYECKUX BeEHIECTBY», «KMHETHYeCKne M TePMOIMHAMUYECKHE 3aKOHOMEPHOCTH
MPOTEKaHUs XUMHYECKHX peakiui», «PacTBope», «Xumus B OBITY W MPOU3BOACTBEHHOMN
JeSITeIbHOCTH 4esioBeka». CIMCOK METOIMYECKOTrOo O0ecredeHus] NMpPeOoCTaBlIeH JOCTaTOYHO
nosiHO. POH/IBI OLIEHOYHBIX CPEICTB MPUIIATAIOTCS K paboyeil mporpamMMe yueOHON AUCHIUTIIHHBI.

ConeprxaHue TpeICTAaBICHHON Ha PEIEH3HMI0 MPOTPaMMbI COOTBETCTBYET TpeOOBaHUEM
®enepallbHOTO TOCyIapcTBEHHOro obOpazoBatenbHOro crapaapra CIIO. Pabowas mporpamma
MOYET OBITh PEKOMEH/IOBaHA JUISl U3YYEHHUs B IpyTrux yueOHbIX 3aBeneHusx CI1O.

Peuenzenrt:
Xumux MII 3P «Cesepocunkomcepsucy “
«KOC PII Hckameneuy Il Apmeesa B.B.




JIUCT DKCIIEPTHOM OIIEHKH
PABOYEN IMPOI'PAMMBI BA30BOU YUEBHOU JUCITATITHEI
(COOEPXATEJIbHASI DKCIIEPTU3A)
[IpoBenena sxkcneptHas ouenka bY J[.09. Xumus
no crnermanbHocTr 09.02.07 MHbOopMaImoHHbIe CHCTEMBI M IPOTPAMMHUPOBAHHE
Pazpaboruuk: [epessuko Jlroammia Huxonaesna, npenogasarens ['BIIOY HAO «Heneuxuit
arpapHO-3KOHOMUYECKUH TeXHUKYM uMeHu B.I".BoakoBay
Oo6pazoBarenbHoe yupexaenue: I'BIIOY HAO «Henenkuii arpapHO-3KOHOMUYECKUN TEXHUKYM
uM. B.I'. Bosikosay

Kpurepuu ouenku PITY | aa HeT | orcyrcrByer | Ilpum.

JKCIepTH3a TUTYJIbHOIO JHCTA

1. HaumenoBanue yupenutens Yl ykazaHo BEpHO +
2 Hammenosanne yupenurens Y [l odpopmieno B cootBerctBun ¢ [OCT | +
' OPJ1
3. HaumenoBanne Y ]I cootBeTcTByeT ycrapy OY +
PexBH3UTHI JUIICBOH W OOOPOTHOW CTOPOH THUTYJIBHOTO JIUCTA | +
4. pabouyeli mporpammbl 0pOPMIIEHBI B COOTBETCTBUH C TPEOOBaHUSIMU
I'OCT OP/]
HaumeHnoBaHue yueOHOW NUCLMIUIMHBI COBNAJACT C HAMMEHOBAaHHEM | +
5. nucnuIuinHel pegepansHoro kommnoneHta ['OC u HauMEHOBaHHEM

IpUMEPHOi1 nporpammsl BY /]

O0o0poTHAsI CTOPOHA TUTYJILHOTO JIUCTA COJICPIKHT:
- nepevyeHb JOKyMEHTOB, HA OCHOBaHMH KOTOPBIX pa3paboraHa | +
pabouas mporpamma Y/,
- HaVMEHOBAHUE OpraHM3aIn-pa3paboTINKa paboueit | +
nporpamMmMsl Y /1 B cooTBeTcTBHH € yYcTaBoM OV
— (amMunuio, MM M OTYECTBO pa3paboT4yWKa MporpaMMsl | +
8. (0mHOTO WM HECKOJIBKHX), YUYCHYIO CTENeHb, 3BaHHE, TOJDKHOCTB,
MECTO pabOTHL.

Ikcneprusa pasjgena 1. [lacnopt nporpammsl Y /|

Pazpen 1. «Ilacmopt mporpammbl Y/I» comepXUT BCe MyHKTHl W | +
0oOpMIICH B COOTBETCTBHUH ¢ opmaToM pasbsicHeHnis MOH PO
[Tynukr 1.1. «O6nacts npumenenus nporpammsl Y JI» coorBercrByer | +
POQHITI0 NOTyYaeMoro NpodeccunoHaIbHOTO 00pa30BaHMSL.
[yskr 1.2. «Mecto y4eOHON AWCIUILTUHBI B CTPYKTYpe OCHOBHOU | +
11. | npodeccuoHanbHO 00pa3oBaTEIbHONW MPOrpaMMbl» YKa3blBaeT Ha
MPHUHAIICKHOCTh Y /I K yUeOHOMY ITHKITY

Iyukr 1.3. «llemu u 3amauun Y] — TpeOoBaHus K pe3ynbraram | +
12. | ocroenuss VY][» coOTBeTCTBYyeT TpeboBaHUSIM  (pemepaIbHOTO
komnoHeHTa 'OC

Ilepeyenp yMeHHH W 3HAaHUM COOTBETCTBYeT TpeOoBaHMAM | +
13. | nmpumepHO#t TporpamMmbl (B T. 4. KOHKPETH3UPYET W/HIH PACUIUPSET
TpeOOBaHMUS IPOTPAMMBI)

[Mynkr 1.4. «KonmuecTBo 4acoB Ha OcBOeHHE pabodeil mporpammsl | +
14. | Y][I» comepxHuT pacrpenereHie 4acoB Ha 00s3aTeNbHYI0 ayANTOPHYIO
Harpy3Ky, CaMOCTOSITEIBHYIO padoTy.

Ixkcneprusa pazgena 2. CTpykrypa u coaep:kaHue y4eOHoMH
JAUCHMILTAHBI

Crpyktypa coaepxaHus Y/ He NpOTUBOPEUUT MHOpuUHIUNY | +

10.

15.

IPAaKTUKOOPHEHTUPOBAHHOCTH O0YUEHHS
16. | B tabauue 2.1. ykazaHbl BUabl yueOHOH paboThl 00y4JaIOIUXCs +
17. | B rabauue 2.1. ykazana ¢opma arrectaruu no Y J{ +

Tabnuna 2.2. «TemaTuveckuil IiaH U coAepKaHue yueOHOM +
18. | mUCHMILIHHBDY OTpaXkaeT cojaepkanue Y /| He MPOTHBOPEUUT
TpeboBaHusM (denepaapbHoro kommnonenta 'OC

CTpyKTypHupOBaHHUE coepKaHug yueOHOro MaTepHraja B IporpaMme +
JUTAKTHYECKH IIeTIECO00pa3HO U JIOTHIHO

19.




20. ypOBHI/I YCBOCHUS JUAAKTUYCCKUX CAMHUIL ITPOCTABJICHDBL + | |

JkcnepTu3a pasjgena 3 «YcjaoBus peaausanun Y J»

21 Paznen 3 «YcnoBus peanuzanun Y /) couep UT Bce MMyHKTHI B +
" | cootBetrcTBUU C pa3biacHeHussMU MOH PO
22 ITynxr 3.1. «TpeGoBaHus K MUHUMaJIbHOMY MaTepHalIbHO- +
" | TexHMYECKOMY 00CCIICUCHHUIO» COOTBETCTBYET coniepxanuto Y]]
O0opynoBaHue U cpeacTBa 00yueHHs KaOHHETa U J1abopaTopuit +
23. | obecrieuynBarOT MPOBEICHHUE BCEX BUIOB 3aHATHH, IPETyCMOTPEHHBIX
nporpamMmon Y1
o4, [Mynxkr 3.2. «HpOpManmoHHOEe obecrieueHre 00yUIeHHsD) COCPIKUT +
nepeuenb Y /1, MHTEepHET-pecypcoB, IONOIHUTENBHON JINTEPATYPhI
o5, OCHOBHBIE ¥ JIOTIONTHUTENBHBIE UICTOYHUKH COOTBETCTBYIOT COZICPIKAHHUIO +
nporpammsl Y /]
26 OCHOBHBIE 1 IOTIOJTHUTEITHHBIE HICTOYHIKN O()OPMIICHBI B COOTBETCTBHH C +
" | TpeOOBaHMIMY CTaHIAPTOB
AkcnepTusa pasjaena 4 «KoHTpob U OlleHKA pPe3yJibTaTOB
OCBOEHHS THCHHUIIJIHHBI»
27. | PesymbTaThl 00yYeHHUS NPECTABICHBI B IIOJTHOM 00BbeMe +
28 Kommnekc ¢opM © METOIOB KOHTPONS M OIIGHKH OCBOCHHBIX | +
" | pe3ympTaToB 0OYYEHHUS COOTBETCTBYET OOBEKTAM OLICHKH
29, 3aKroYeHAE SKCIIepTa: +
PexoMeHI0BaHO K HCI0JIb30BAHHIO
OKcnepr: 7/ (Apmeesa B.B.) xumux MII 3P «Cesepoicunkomcepsucy,

«KOC PII Hckameneuy
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