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1. OBIIAA XAPAKTEPUCTHKA PABOYEM ITPOT PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI «XUMMUSA»

1.1 Mecto MCHMIVIMHBI B  CTPYKType OCHOBHOH mNpogeccHoHAIbLHOI
o0pa3oBaTeIbHOH NPOrpamMMbl
OOmeobOpa3oBaTenibHass ydeOHass — MUCHUIUIMHA «XUMHUS» H3yvaeTcs Ha 0a30BOM

ypoBHE B 0011e00pa30BaTEeIbHOM IUMKIE Y4eOHOro TUIaHAa OCHOBHOM Mpo¢heCcCHOHATBHOM
oOpa3oBaTellbHOW  mporpamMMbl  crenmanbHOCTH:  12.02.10  MoOHTaX, TEXHUYECKOE
oOCITy’)KHBaHUE U PEMOHT OMOTEXHUYECKHX M MEAUIIMHCKUX allapaToB U CUCTEM

TpymoemMkocThOOIIC00pa30BaTEIbHON YICOHOW TUCIUIUIMHBI «XHUMHS» Ha 0a30BOM
YpOBHE cocTaBiigeT 82 yaca, U3 KOTOPBIX 76 yaca - 6a30BbIi MOIyJb (6 pa3enoB) U 4acos - 4
npuKiIagHoil Moaynb (1 paszen), BKIIOUAIOUIUMH MPAKTHUKO-OPUEHTUPOBAHHOE COJIEp’KaHUE
KOHKPETHOU po(eCcCur WM CIIeNHATBHOCTH.

1.2. llesan u 3a7a4u JMCUMILIMHBI — TPeOOBAHUS K pe3ybTaTaM OCBOEHUS
JAUCUUIJIHHBI:
1.2.1. Heau 1 3aaa4¥ JTUCHUILIHHBI

dopMHupOBaHWE Yy CTYACHTOB TIPEACTABICHHS O XUMHYECKOM COCTaBIISIFOIIECH
€CTECTBEHHOHAYYHOW KapTUHBI MHpPa KaK OCHOBBI TPHUHSATHS PEIICHUW B J>KU3HEHHBIX W
MIPOU3BOJICTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO TIOBEACHUS B IPUPOTHOM Cpeie.

3agayu QM CHUIIMHBI:
1) chopmHpOBaTh MOHUMAHWE 3AKOHOMEPHOCTEN TPOTEKAHWS XMUMHYECKHX MPOIECCOB M
SIBICHUM B OKpPYXKAIOIIe  cpele, LEeTOCTHOW HAaydyHOM KapTUHBI MHUpPa, B3aUMOCBS3H M
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HayYK;
2) pasBUTh YMEHHS COCTaBJIATH (DOPMYJIBI HEOPraHUYECKUX W OPraHMYECKHX BEIIECTB,
YpaBHEHUS XHMHUYECKUX pEaKIil, OOBSCHATh HUX CMBICI, WHTEPIPETUPOBATH PE3YIbTaThI
XUMHYECKUX IKCTIEPUMEHTOB,
3) chopmupoBaTh HABBIKM IMPOBEJCHUS MPOCTEUIIMX XHMHUYCCKUX HKCIEPUMEHTAIbHBIX
UCCIIEIOBAaHUI ¢ coOioieHueM TMpaBuil O€30MacHOro oOpalleHus ¢ BEHIeCTBAaMU U
J1a00paTOPHBIM 000PYIOBAHUEM;

4)pa3BUTh YMEHHSI UCIIOJIb30BaTh HHOOPMALIUIO XMMUYECKOTO XapakTepa M3
Pa3TUYHBIX UCTOYHUKOB;
5) chopMupoBaTh YMEHHsS MPOTHO3UPOBATH TMOCIEJACTBUS CBOEH  JIEATEIBHOCTH
XUMHYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX IIPOLIECCOB;

u

6) C(bOpMHpOBaTB MOHMMAaHHE 3HAYMMOCTHU JTOCTHKECHUU XUMHWYECKOH HAayKU 1 TEXHOJOTUHN I

pa3BUTHUA COLIMATIbHOU u MIPOM3BOJICTBEHHON cep.



1.3.1. Mnanupyemble pe3yabTaThl 0CBOEHHS 0011e00pPa30BATEIbHOI JUCHUILIMABI B cooTBeTcTBHH ¢ ®TOC CIIO 1 Ha

ocHoBe PI'OC COO
Koa un
HauMEHOBHE Ilinanupyembie pe3yabTaTbl 0CBOCHUS
dopmupybIx JUCHUIIINHBI
KOMIIeTeHI
Oomme JAucuunjanHapHbie
OK 01. B uacTu TPYA0BOro BOCIIMTAHUSA: -BJIQJIETh CUCTEMOM XUMUYECKUX 3HAHUI, KOTOpas

Br16upath ciocoOb1
pereHus 3a1a4
npohecCHoHaTBHOM
NeSTeTbHOCTH,
MPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBA,
TPya0JII00HE;
- TOTOBHOCTH K aKTUBHOM JISATSIILHOCTH TEXHOJIOTHUSCKOH U
COIMAILHOM HANpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATh,
IUIAHUPOBATH M CAMOCTOSTEIIBHO BBITIOJIHSTH TAKYIO
NeSITeNIbHOCTD;
- MHTEPEC K pa3IuIHbIM chepam npodeccnoHaIbHON
NeSITEeNbHOCTH,

OBnaseHne yHUBEpPCAIIbHBIMU Y4€OHBIMU
M03HABATEIbHBIMU JIEHCTBUSAMMU:

a) 0a3oBble JIOrHYecKUe AecTBUSI:
- CaMOCTOSATEILHO (DOPMYJIMPOBATh M aKTyaJIU3HPOBATH
po0JIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBIIMBATh CYIECTBCHHBIN MMPU3HAK WM OCHOBAHUS
JUTsI CpaBHEHUS, KJIacCU(UKAITUU U 000OIICHHS;
- ONPENeIATh IEIH ACITSIbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPHUH UX JOCTHKCHHUS,
BBISABIIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B

paccMaTpUBACMBIX SBJICHUAX;

BKITIOUAET: OCHOBOIIOJIATAIONTUE TIOHATHUS (XUMUICCKHIMA
3IIEMEHT, aTOM, JJIEKTPOHHAas 000J04Ka aToMa, S-, p-, O-
AJIEKTPOHHBIE OPOUTAIIN aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTB, 3JICKTPOOTPUIIATSIIEHOCTD, CTETICHb
OKHUCJICHHS, XUMHYECKas CBS3b, MOJIb, MOJIIPHAS Macca,
MOJISIPHBIA 00BEM, YIIICPOTHBIN CKENET,
byHKIIMOHATIBHAS TPYIIA, paJAuKal, U30MEpHs,
WU30MEPBI, TOMOJIOTUYECKUAN PSIJl, TOMOJIOTH,
YIIIEBOJOPOIbI, KUCIOPOI- U @30TCOICpIKAIITUE
COCIMHEHUS1, OMOJIOTHYECKH aKTHBHBIC BEIIECTBA
(yryieBoibl, )KUpHI, OCIKH), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYIISIPHBIC COCAMHEHHS,
KPHUCTAJLUTNYECKas PEIIeTKa, THIThl XUMUYECKUX
peaknuii(OKHCIUTEIEHO- BOCCTAHOBUTEIBHBIE, IK30-H
SHIOTEPMHUYCCKUE, PEaKIIMA HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJIUTHI, AIEKTPOIUTUICCKAS
JCCOIIMAIINS, OKHCIIHMTENb,BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON peaKkiuu, XUMUYECKOE pPaBHOBECHE),
TEOPUU U 3aKOHBI




- BHOCUTb KOPPEKTUBBI B JICATEIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM, OLEHUBATh PUCKHU
MOCJICACTBUM AEATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX TTPOOIeM

0) 0azoBbIe HcCIeN0BaTEIbCKUE TeHCTBUS:

- BJIaJIETh HaBBIKAMU Y4EOHO-UCCIIEI0BATENBCKON U
HpOCKTHOI\/JI ACATCIIBHOCTHU, HABBIKAMH PAa3pCIICHUA
pooseM;

- BBIABJIATH IPUYUHHO-CIICACTBECHHBLIC CBA3U U
AKTYaJIM3UPOBATh 3a/la4y, BBIABHUI'aTh TUIIOTE3Y €€ PCIICHMA,
HaxXOJUThb apTryMEHTHI JJI 1OKA3aTCIbCTBA CBOUX
YTBEPKACHHM, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELLICHHUS;

- AHAJIM3HUPOBATH MOJYYCHHBIC B XOAC PCIICHUA 3aJa4n
PE3YIbTAThl, KPUTHYCCKHU OLICHUBATh UX JOCTOBCPHOCTD,
MMPOTHO3UPOBATh UBMCHCHHUE B HOBBLIX YCIIOBUAX,

- YMETh IEPEHOCHUTH 3HAHUS B MO3HABATEIBLHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEAEATETbHOCTH;

- YMEThb MHTETPHUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX
obnacreii;
BBIJIBUTaTh HOBBIC HJICH, ITPEJIaraTh OPUTHHAIBHBIE TI0IX0/IbI
U PEIICHUS; CIOCOOHOCTh X UCIIOJIh30BaHUS B
TO3HABATEIFHOW U COIMATBLHOM MPAKTHKE

(TeopHst XMMUYECKOT'O CTPOEHUSI OPTraHNYECKUX BELIECTB
A.M. ByrnepoBa, Teopust JIEKTPOITUTUYECKOM
Jucconuanuy, nepuoanueckuii 3akon /I.1. Menneneesa,
3aKOH COXpPaHEHMsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIHWYECKUHN SI3BIK XNMHUH, q)aKTOJIOFI/I‘-IGCKI/Ie
CBEJICHMSI O CBOMCTBAX, COCTaBE, MOIYYEHUU U
0e30MacHOM MCIOJIb30BaHUH BaKHEHIIINX
HCOPraHN4YCCKUX U OPTraHUYCCKUX BCIICCTB B 6I)ITy n
MPAKTUYECKOHN JESITeTbHOCTH YEJI0BEKa;

- YMCTb BBIABJIATH XapaKTCPHBIC IIPU3HAKWU U U
B3aMMOCBS3b N3YYCHHBIX HOHHTHﬁ, MPUMCHATH
COOTBECTCTBYIOIIHEC MMOHATHA IIPU OIMMCAHUN CTPOCHUSA U
CBOMICTB B3aMOCBS3b HN3YUYCHHBIX HOHS[TI/Ifl, IMPUMCHATH
COOTBETCTBYIOIIHEC MMOHATHA ITPU OIMMCAHUN CTPOCHUA U
CBOIICTB HCOPraHMYCCKUX U OPraHNYCCKUX BEIICCTB U UX
npeBpameHMﬁ; BBIABJIIATH B3aMMOCBA3b XUMHUYCCKUX
3HAHUU C TIOHATUSAMU U MPEACTABICHUSIMU JAPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb UCII0JIb30BaTh HAMMEHOBAHUS XUMHUYECKHUX
COCIMHEHUH MEKIYHApPOJIHOTO CO03a TEOPETUUECKOU U
MPUKIATHON XUMUH U TPUBUAJIbHbIC Ha3BaHUS
BaYKHEHIINX BEIIECTB (3TUJICH, alleTUIICH, TJIULEPUH,
deHo, popmanbieru, ykCycHasi KUCJIOTa, MIUIIHH,
yrapHbli ra3, yrJeKUciblid ra3, aMMHaK, raiieHas
U3BECTb, HEramieHas W3BECTb, IMUThEBas cola U

JPYTHX), COCTABJIATH (DOPMYJIBI HEOPTAaHUYECKUX U




OpraHUYECKUX  BELIECTB, YPAaBHEHHUS  XMMMUYECKUX
peakuuid, OOBSICHATH MX CMBICI; HOJATBEPKIATH
XapaKTepHbIE XMUMHYECKHE CBOICTBA  BEILECTB
COOTBETCTBYIOIIUMU  SKCIIEPUMEHTAMU U 3alUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIIUM;

-yME€Thb YCTAHaBJIUBATh MPHUHAIIECKHOCTb H3YUEHHBIX
HEOPraHMYeCKUX U  OpPraHMYecKHMX  BEIIECTB K
OTpENENIEHHbIM KJaccaM M TpynmaM CO€AMHEHUH,
XapaKTEpU30BaTh MX COCTAaB M BAKHEWIIHE CBOMCTBA;
OTPENeNATh BUAbl XUMUYECKUX CBsI3eH (KOBaJEHTHas,
MOHHAsl, METAINIMYECKAsl,  BOJOPOIHAS ), TUIIbI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;

KJIaCCU(PUIIMPOBATh XUMUYECKUE PEAKLINN;

- chopMHUpOBaATh MPEICTABIEHUSA: O XUMUYECKON
COCTaBIIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MHpa,
POJIM XUMUU B IO3HAHUHU SIBIEHUHN MPUPOJIBL, B
(OpMHUPOBAHNY MBIIJIEHUS U KYJIBTYpbl TUYHOCTH, €€
(GYHKIIMOHATIBLHOM TPAaMOTHOCTH, HEOOXOAMMOM JIJIst
pEILICHN MPAKTUYECKUX 3a1a4 U KOJOTUYECKH
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U
MPUPOJIHON CpeJIe;

-YMETb [IPOBOJUTH PacueThl 10 XUMUUECKUM GopMyaM U
YPaBHEHUSIM XMMHYECKUX PEAaKLUU C UCIOIb30BaHUEM
(bu3nYecKuX BEIMYUH, XapaKTepU3YIOLUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJIMYECTBA BEILECTBA;
MCII0JIb30BAaTh CHCTEMHBIE XMMHUYECKHUE 3HAHUS VIS

MPUHSTHS PEIICHUHN B
KOHKPETHBIX )KU3HEHHBIX CUTYAI[USIX, CBA3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM




OK 02.
Ocy1ecTBIATH
MTOUCK, aHATTN3 U
WHTEPIIPETAIHIO
uH(pOpMaINY,
HEOOX0TUMOM IS
BBITIOJTHEHUS 33724
npodeccCuoHaIbHOM
JEATEIbHOCTH

B o0aactu HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- cpOpMHUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOIIECTBEHHOM MPAKTHKK, OCHOBAHHOTO HA THAJIOTE
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MHUPC; COBCPIICHCTBOBAHHNC SI3BIKOBOU U
YUTATEIILCKOU KYJbTYPBI KaK CpCACTBa B3aHMOI[eI>'ICTBI/I$I
MCXKAY JIOABMHU W TO3HAHUA MHUPA, OCO3HAHUC IECHHOCTHU
Hay‘lHOI\/JI ACATCIIBHOCTH TOTOBHOCTD OCYIICCTBIIATDH
MIPOEKTHYIO M MCCIIEI0BATEIbCKYIO IEATCILHOCTD
WHIWBUYAJIbHO U B IPYIIIE

OBj1aieHHe YHUBEPCAJIbHBIMU YY4eOHBIMU
MO3HABATCJIbHbBIMHU HeﬁCTBHﬂMH:

B) padora ¢ undgopmanueii:

- BIaJeTh HaBbIKAMHM  TOJy4Ye€HHUS HUHopmarmuu U3
HCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSITEIILHO OCYIIECTBIIAThH
MOWCK, aHaIMW3, CUCTEMATH3aIlMI0 ¥  HHTEPIPETAIUIO
WHGOPMAIIMU PAa3TUYHBIX BHIOB U ()OPM TPEICTABICHUS

- co3JaBaThb TEKCThl B pa3IMYHBIX (opMarax Cc y4eToM
Ha3HaueHUs WHGOpPMallMU U LEJIeBOW ayIuTOpUH, BbIOMpas
ONTUMAJTIbHYIO (DOPMY IIPEJCTABICHUS U BU3YalIU3alluH;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh HHOPMAIINH, €€
COOTBETCTBHUE MPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM

- UCIOJB30BATh CPEACTBA HHPOPMAIHOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHI B PEIICHUN

KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U

OpraHu3alMOHHBIX 3a/1a4 C COOJI0AeHHEM TpeOOBaHUIH
SPrOHOMHMKH, TEXHUKH O€30IMaCHOCTH, TUTUCHEI,
pecypcocOepexeH s, TPaBOBBIX U ITHYECKUX HOPM,

HOPM MH(OPMAITMOHHON

0€30IMacHOCTH;

BJIQJICTh HAaBBIKAMH PACIIO3HABAHMS U 3alIUThl HH(OPMAIIUH,
nHGOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

- YMETh IJIAHUPOBATD U BBHITIOJIHATH XUMUYECKUH
AKCTIEPUMEHT (TPEBPAIIECHUSI OPraHMUECKUX BEIIECTB MPU
HarpeBaHUU, MMOJIyYCHHE STUIICHA U U3yYCHUE eTO
CBOWCTB, KQUECTBCHHbIC PEAKIINH Ha aJIbJIETUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; eHaTypalus OeIKOB pH
HarpeBaHMH, IBETHBIC PEAKIIUU OCJIKOB; IPOBOIUTH
pEaKIy HOHHOTO 0OMEHA, OTIPEICISTh CPEIY BOTHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyIb(art-,
KapOOHAT- M XJIOPU/I-aHHOHBI, HA KATHOH aMMOHWS;
pemaTh SKCIepUMEHTAbHBIE 33/1a49H 110 TEMaM
"Metamnbl" u "Hemeramibl") B COOTBETCTBUU C
NpaBUJIAMH TEXHUKH 0€30TTaCHOCTH TPH 0OpaIeHn! ¢
BElIECTBaMU U J1a00PATOPHBIM 000PYAOBAHUEM;
NIPEJICTABIISTh PE3YIbTAaThl XUMUYECKOTO IKCIIEPHIMEHTA B
dbopme 3anmucu ypaBHEHUH COOTBETCTBYIOIINX PEAKITUN U
(GbopMyIHpOBaTh BBIBOIBI HA OCHOBE ITHX PE3yJIbTaTOB;

- YMETh AaHaJM3UpPOBaTh XUMHUYECKYI0 HHGMOpMALHUIO,
MOJIyYa€MyI0 M3  pa3HbIX HCTOYHHMKOB  (CpEeACTB
MaccoBoi nHpopmariuu, cetb IHTEpHET U apyrue);

- BJIaJIETh OCHOBHBIMU METOJJaMH Hay4YHOTO TO3HAHUS
BEIIECTB U XMMUYECKUX SBJICHUM (HabMI0IeHHE,
U3MEpEeHUE, SKCIIEPUMEHT, MOICTIUPOBAHNUE); YMETh
MPOBOAUTDH PACUETHI [0 XUMUYECKUM (OpMyIaM U
YPaBHEHUSIM XUMUYECKHUX PEAKIIHI C UCIIOJIb30BaHUEM
bu3nYeCKUX BETUYHH, XapaKTEPU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa HOPMaJIbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHUS
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYaIHIX,
CBSI3aHHBIX C BEILECTBAMU U UX HPUMEHEHHUEM




OK 04.
PaGorats B
KOJIJIEKTUBE U
KOMaHJie,

3P PEeKTHBHO
B3aHMO/ICHCTBO
BaTh C
KOJIJIETaMH,
PYKOBOJICTBOM,
KJIMEHTAMH.

- TOTOBHOCTH K CaMOpa3BUTHUIO, CaMOCTOATCIBbHOCTH U

CaMOOIIPEICIICHUIO;
OBnajseHre HaBBIKAMH Y9€0OHO- UCCIIEIOBATENBCKOM,
MPOEKTHOM ¥ COLMAJIbHOM JIEATEIIbHOCTH;

OgyajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
AeCTBUAMMU:

0) coBMecTHas1 1eATeJIbHOCTD:

- IOHUMAaTh U UCII0JIb30BATh IPEUMYILIECTBA KOMAaHAHON U
WHIUBUIYaIbHON pabOTHI;

- TPUHMUMATH LEIH COBMECTHOMN AESTEIbHOCTH,
OpraHU30BBIBATH U KOOPAMHHUPOBATH JEHCTBUS 110 €€
JOCTH>KEHHIO: COCTABJIATH IUIaH IEHCTBUM, paclIpeaeisaTh
POJIM C YI€TOM MHEHHMH y4aCTHHUKOB 0OCYXAaTh pe3yJbTaThl
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH U BBITIOJIHATH PA0OTY B YCIOBUSX
peaIbHOTO, BUPTYAJIbHOTO M KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

- YMETb IIJIAHUPOBATh U BBINOJIHATH XUMUYECKUI
AKCIEPUMEHT (IIPEBPALLEHHS OPraHUYECKUX BEIIECTB
IIPY HarpEBAHUH, TIOJYUEHHUE STUIICHA U U3YYEHUE €r0
CBOMCTB, KAUECTBEHHBIE PEaKLIMU Ha aJlbJACTU/bI,
KpaxMmaJ, YKCYCHYIO KHCIIOTY; A€HaTypalus OeIKoB MpU
HarpeBaHuU, LIBETHbIE PEAKIIUU OCJIKOB; IPOBOIUTH
peakuuyu HOHHOTO 0OMEHA, OIIPENENSITh CPEAY BOIHBIX
pacTBOpPOB, KaUECTBEHHbIE peakluu Ha cynabdar-,
KapOOHaT- U XJIOPUJI-aHUOHBI, HA KATUOH aMMOHHUS;
-pemiaTh dKCIepUMEHTANIbHBIE 33/Ja4l [0 TEMaM
"Metamisl" u "Hemeramnbsl" B COOTBETCTBUHU C
IpaBWJIaMU TEXHUKU 0€3011aCHOCTH MpHU 0OpallieHUH C
BELIECTBAaMU U JaO0OPaTOpPHbIM  00OpPYIOBaHUEM;
MPEJICTaBIIST

pe3yabTaThl XMMHUECKOTO SKCIIEpUMEHTa B hopme
3aIMCH YPAaBHEHUH COOTBETCTBYIOIIUX PEAKIHUU U
(opMyIHUpOBAThH BBIBO/BI HA OCHOBE 3TUX PE3YyIbTaTOB




- OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TOBEACHHUE B
Pa3IMYHBIX CUTYAIUSX, POSBIATH TBOPUYECTBO U
BOOOpakeHne, ObITh HHUIIUATHBHBIM

OBjajieHHue YHUBEPCAILHBIMY PeryJasiTHBHBIMU
JefiCTBUAAMU:

I) IPUHATHE Ce0sl M APYTUX JI0dei:

- TIPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHUX JIOACH TpH
aHaJIN3€ PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO U MPaABO JAPYTUX JIFOJACH HA
OINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUHU JAPYTOTO
YeJIOBEKa

OK 07.
ConeiicTBOBaThH
COXPaHEHUIO
OKpyKarouen

Cpenbl,
pecypcocOepeKeHUIO
, 9 pexTuBHO
JIIEUCTBOBATL B
Ype3BhIYANHBIX
CUTYaIUsIX.

B 00s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUSA

- chOpMUPOBAHHOCTH IKOJOTUUECKON KYIbTYPHI,
IIOHUMAHHUEC BIIMAHUA COMUATIBHO-3KOHOMUYCCKHX IIPOLECCOB
Ha COCTOSIHUE MPUPOJTHON U COLIMATBHOM Cpebl, OCOZHAHUE
rJ100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIeMm;

- TUTAaHUPOBAHME U OCYIIECTBIICHUE JCHCTBUH B
OKpY’KaloIlel cpelie Ha OCHOBE 3HAHUS 1I€JIeH YCTOMYMBOTO
Pa3BUTHSI YEIIOBEUECTBA;

AKTUBHOE HENPUATHE NESHCTBUMN, IPUHOCSIIUX Bpe/
OKpY>Kalollen cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATOMIPUATHBIC
9KOJIOTMYECKUE MOCIEACTBUS MPEANPUHUMAEMBIX IEHCTBUH,
MpeI0TBpaIlaTh UX;

- pacuIdpeHHe OMbITa AESITeTbHOCTH HKOJIOTHYECKOM
HaIpPaBJIEHHOCTH;

-OBIIaJICHUE HAaBbIKaMU y4eOHO- HCCIeI0BATEIbCKOM,
MIPOEKTHOM M COI[MAIBHOM 1eATEIbHOCTH;

- copMHUpOBATH TIPEACTABJICHHS: O XUMUYECKON
COCTAaBIISIONICH €CTECTBEHHOHAYYHOW KapTHHBI MUPA,
pOJ'II/I XUMHUHA B ITIO3ZHAHUN HBHeHI/Iﬁ HpHpO}ILI, B
(GhOpPMHUPOBAHUH MBIIICHUS U KYJbTYPHl TUYHOCTH, €€
(GYHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOAMMOM JIJIst
pEIICHUS TPAKTUYECKUX 3a]1a4 M SKOJIOTHUECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHON Cpenie;

- YMETb COOJII0/IaTh MPaBUIIa SKOJIOTUYECKH
11eJ1eco000pa3HOro NMOBEJACHUS B ObITY U TPYIOBOM
JESITEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3JI0POBBS U
OKpY)Karollel MpUPOAHON Cpeibl; yYUTHIBATH OMTACHOCTh
BO3/ICHICTBUS HA KUBBIE OPraHU3MBbI OIPEIeICHHbBIX
BEIIECTB, IOHMUMAs CMBICJI TTOKa3aTesl MpeAeTbHON
JOTYCTUMOW KOHIIEHTpAIUU




K 1.1.
IIpounsBouts
MoHTax BMAC
CpEeAHEN U BBICOKOM
CJIO’)KHOCTH B
COOTBETCTBHUU C
TpeOOBaHUSIMU
TEXHHUKH
0€30MaCHOCTH.

- YMETh IJIaHUPOBATh MOATAMTHOE IPOBEJICHUE PA3IMYHBIX
BH10B MOHTaxxa BMAC cpennelt u BICOKOH CIOXKHOCTH
- BBINOJIHATH MOHTaXX BMAC cpenHeil 1 BbICOKOM
CII0’)KHOCTH C COOJIOIeHNEM TpeOOBaHUI OEpeRITMBOTO
IIPOU3BOJICTBA, TEXHUKU OE30M1aCHOCTH, IKOJIOTUYECKOM
0€30MacHOCTH
- oI0MpaTh HE0OX0AMMOE 000PYIOBaHHE M HHCTPYMEHT B
COOTBETCTBHUU C OMEPANMOHHO-TEXHOJOTHYECKUMH KapTaMH
Ha pasznuyHbie BUAbI MoHTaka BMAC, mpoBoauTh
BHU3YAJIbHYIO U HHCTPYMEHTAIBHYIO OIICHKY KaueCcTBa
MoHTaka BMAC cpenHelt 1 BBICOKO CIIOKHOCTH
VYcTanaBnmuBaTh COOTBETCTBHUE DIIEKTPUUECKUX U
3NIEKTPOMAarHUTHBIX NapaMeTPOB CMOHTHPOBAHHBIX BMAC
CpenHel U BRICOKOW CII0KHOCTH MAaCHOPTHBIM JaHHBIM C
WCTIOJIb30BAaHUEM KOHTPOJIBHO-M3MEPHUTEIHHON arapaTyphl;.
- 3HaTh BHUJIbI MOHTQ)KA U TEXHOJIOTHSI BHITIOJTHEHUSI MOHTaXKa
neyaTHbIX 0J10koB BMAC Texnnueckre XapakTepUCTHKU U
HazHaueHue 000pYyIOBaHMS U HHCTPYMEHTOB MIPU
BBITIOJIHEHUH padOT MO0 MOHTAXY, PETYINUPOBKE, HACTPOUKE U
tapupoBke BMAC
- TEXHOJIOTHIO IPOBEACHUS MOHTAXA, PETYIMPOBKH,
HAaCTPOUKHU U TapupoBKHU napameTpoB BMAC, npaBuiia
TEXHUKH 0€30MaCHOCTH IPU MPOBEICHUN TEXHHUECKOTO
obcnyxxuBanus BMAC, kputepun BU3yaabHOU U
WHCTPYMEHTAIBHOM OLIEHKH Ka4eCTBAa MOHTaXa.
- TpeOOBaHUS IKOJIOTUYECKOM OE€30TaCHOCTH MPU MOHTAaXKE
BMAC, snemeHTHI 6epeXIMBOTO MPOU3BOJICTBA MIPH
MoHTaxke BMAC, mpaBuiia TeXHUKH 0€3011aCHOCTH MPHU
nposegeHnu MoHTaxxa BMAC, kputepuun BU3yalnbHOU U
WHCTPYMEHTAIBHOW OIEHKHM KaueCTBa MOHTAXKa

- BJIa/ICHUE OCHOBHBIMU METO/IaMU Hay4YHOTO
MO3HAHUS, MCIIOJIb3yEMBbIMU B XUMUU: HAOJIIOICHHUE,
OTHCaHKe, U3MEPEHHE, SKCIIEPUMEHT; YMEHUE
00pabarbIBaTh, 0OBACHATH PE3YIbTATHI IPOBEICHHBIX
OTIBITOB U JIEJIaTh BHIBOJIBI; TOTOBHOCTD U CIIOCOOHOCTD
NPUMEHSATh METO/IbI TIO3HAHUS TIPH PEILICHUN
NPaKTUYECKUX 3a]a4;

- 3HAHUE OCHOBHBIX (DOPMYJI M 3aKOHOB XHMHH;

- BJIa/ICHUE OCHOBHBIMU HABBIKAMH PEIICHHS
NPaKTUIECKUX 3329,

- BJIaJICHUE MTPABHIIAMH TEXHUKHU 0€30TIaCHOCTH TIPH
UCTIOJIb30BAHUH XMMHUYECKIX BEIECTB;

- ¢(hOpMUPOBAHHOCTH COOCTBEHHOM MO3HIIHH TIO
OTHOIIICHUIO K XUMHYECKOW MH(POPMAIIHH, TTOTydaeMOn
U3 Pa3HBIX UCTOYHHUKOB




2. CTPYKTYPA Y COJAEPXKAHHUE OBIIEOBPA3OBATEJIBLHOM

JUCHUIIVIMHBI «XUMMU S

Bun yueOHoii paGoTbl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 82
NuaauBuayanbHbIA NPOEKT 2
. 78

CymmapHasi yueOHasi HArpy3Ka BO B3aUMO/AeliCTBHU €
npenojaBarejiemM
BT 4..
TEOpEeTUYECKOe 00yIeHNE 46
MPAKTUYECKHUE 3aHATHS
abopaTOPHBIC 3AHITHS 30
N3 Hux npogeccuoHaILHO-OPHEHTUPOBAHHOE COJIePKAHNE

4
(comeprkaHne NPUKJIATHOTO MOTYJIS)

2

IIpomexyTounasi arTectamus (nmuddepeHInpOBaHHBIN 3a4ET)




2.2 TemaTn4yecKkunii IVIaH U coiep:KaHNe y4eOHOM TUCHHUIINHBI

®opmupye
Haumenosanue Conep:xanne y4e0HOro MaTepuajia (0CHOBHOE M PO(heCcCHOHAIBLHO- Obne Mble
pa3ieaoB v TeM OPHEHTHPOBAHHOE), J1A00PATOPHbIE H NMPAKTHYECKHE 3AHATHS, NPUKJIAXHON MOIYJIb M KOMIIeTe
;Iaco H HH
1 2 3 4
OcHoBHoOE coep:xaHue 82
Pasznes 1. OcHOBBI CTPOCHUSA BelleCTBa 8
OCHOBHOE Colep/KaHue
Tema
1.1 Teopernueckoe o0yueHue 4
Crpoenu CoBpemeHHass MoOJielb CTpoeHUss atoMa. CHMBOJIMYECKHH S3BIK XUMHH. XUMHUYECKHH OJIEMEHT.
€ aToOMoB DnekTpoHHas KoH(uUrypanus atoma. Kiaccudukarus XAMAYECKUX DJIEMEHTOB (s-, p-, d-dJIeMEHTHI). 4
S S BajnenTHble  DJIEKTPOHBL.  BaJeHTHOCTH.  DJIEKTPOHHAs  NpUpOJA  XHMHUYECKOHM  CBSI3H.
SJICMCHTOB 1 DIIEKTPOOTPUIIATENFHOCTD. BHIBI XUMUYECKOM CBA3M (KOBAJICHTHAS,
npupora WOHHAas1, MEeTaJUTMIecKasi, BOJOPOIHAS) U CIIOCOOBI ee 00pa3oBaHUs OK 01
XUMHUYECKOM
CBASH JlabopaTopHbIe 3aHATHSA 2
Peumrenne 3amaHuii Ha HCNOJIB30BAHME XMMHMYECKOM CHMBOJIMKM W Ha3BaHWl COEAUHEHUH 10
HOMEHKJIATYypE MEKIYHAPOIHOIO COK3a TEOPETHYECKONM M IPUKIAAHOM XMMHH M TPUBUAILHBIX
Ha3BaHUH IS COCTABJICHHS XHMHYECKHX (OPMYIl JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb(HUI0B, 2
TUAPUIOB U T.IL.) U APYTUX HEOPraHMIECKUX COCAUHEHUM OTHEIBHBIX KIACCOB.
[IpakTHyeCKKE 3a1aHKs HA yCTAHOBJIEHUE CBA3HM MEXKYy CTPOCHHEM aTOMOB XUMHUYECKHX
3JIEMEHTOB M IEPUOJMYECKAM H3MEHEHHEM CBOMCTB XMMHYECKHMX DIEMEHTOB M UX COEIMHEHHI B
COOTBETCTBHHU C HOJIOKeHHEM [IepHoIMIecKoli CUCTEMBI.
Tema 1.2. OCHOBHOE coepKaHne 2 OK 01
IHepuoguvecku
i 3AKON 1 JlaGopaTopHbie 3aHATHS 2 OK 02
Tadauna 1.

MenpaeseeBa




[Tepuonnueckas cucreMa xuMudeckux emeHToB .M. Menneneea. ®uU3nueckuid CMbICII
[lepuoguueckoro 3axona J[.JMI. MenneneeBa. 3aKOHOMEPHOCTHM M3MEHEHMSI CBOWCTB XMMHYECKUX
3JIEMEHTOB, O0Opa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHM C IMOJIOKEHHEM
XUMHUYECKoro aseMeHTa B Ilepuoauueckoit cucremMe. MHpOBO33peHUYECKOE M HaydHOE 3HAUYCHHE
[Tepuognueckoro 3axona JI.M. MenneneeBa. Ilpornoser .M. MengeneeBa. OTKphITHE HOBBIX
XMMHMUYECKUX DJIEMEHTOB. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHuil Ha
XapaKTepU3alMI0 XUMHUYECKUX OJIIEMEHTOB «MeTaimmueckue / HEMeTaJUIM4eCKue CBOMCTBA,
ANIEKTPOOTPHUIATENBHOCTh XMMHUECKUX 3JIEMEHTOB B COOTBETCTBUM C UX 3JIEKTPOHHBIM CTPOECHUEM U
IIOJIO’KEHHUEM B IIEPUOJINYECKON CHCTEME XUMUYECKUX 31eMeHToB [[.1. MenneneeBa»

Paznen 2. XumMnueckne peakuuu

12

Tema 2.1.
Tunbl
XUMHYECKH
X peakumi

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

Knaccmbnxaunﬂ 1 TUIIbI XUMHNYCCKUX peaKuHﬁ C yqaCTHeM HeOpFaHI/IquKI/IX BCIICCTB.
CocraBiieHH€e ypaBHEHUHN pPeakiluii COSAMHEHMS, pa3IOKEHUs, 3aMEIeHUsI, 0OMEHa, B T.4. PEaKIuii
TOPEHUsI, OKUCIICHHUS- BOCCTAHOBJICHUSI.

YpaBHEHUS OKUCIIEHUS-BOCCTaHOBJIEHUA. CTeneHb OKuciaeHus. OKUCIUTENb U

BOCCTaHOBHTEIb.

CocraBiieHHE U YPaBHUBAHUE OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMH METOI0M
ANeKTpOHHOTO OanaHca. OKUCIUTEILHO-BOCCTAHOBHUTEIIBHBIE PEAKIIUU B IIPUPO/IE,

IIPOU3BOJACTBCHHBIX ITPOLECCax U JKUBHEACATCIbHOCTU OPraHu3MOB

JlaGopaTopHble 3aHATHS

KommuecrBeHnHpIle OTHOIICHUS B XUMHUHM. OCHOBHBIE KOJIMYECTBEHHEIC 3aKOHBI B XUMHH U pacuCThI 110
YpaBHCHHUAM XUMHUYCCKUX peaKuHﬁ. Mob Kak eIuHHIIA KOJIUYECTBa BEIleCTBA. MOJ'IHpHaH mMmacca.
3aK0OHEBI COXpaHCHHA MACChbl U SHCPIUH. 3aKoH ABoraz[po. MOJ'IHpHHﬁ 00beM ra3oB. OTHOCUTEIbHAS
MJIOTHOCTH ra3oB. PacueTsl 1o YpaBHCHUAM

XUMHUYCCKUX peaKI_lI/Iﬁ C HUCIIOJIb30BAHUEM MACCHI, o0beMa (HOpMaJ'ILHHC yCJ'IOBI/IH) ra3oB, KOJIMYECTBa

BCIICCTBA

OK 01




Tema 2.2.

OcHoBHOE coep:xaHue 4
JIeKTPOJIUTHY
e cKasi Teoperudeckoe o0yueHue 2
AUCCOLUALMS Teopust NMEKTPOTUTHUECKON qucconuranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuu HOHHOTO
U UOHHBI obMena. CocraBiieHHE pEakIuii HOHHOTO OOMEHA IyTeM COCTABJICHHS HMX IMOJIHBIX U COKPAIICHHBIX 2
o0MeH HWOHHBIX ypaBHEHHI. KHCIIOTHO-OCHOBHBIE PEAKIMH.
3ajaHus Ha COCTABJICHUE MOHHBIX PEaKIINil
OK 01
JlabopaTopHble 3aHATHS 2 OK 04
JlaGoparopHas padoTa "THIBI XUMUYECKUX peaKuil”.
HccnenoBanue TUHOB (10 COCTaBY M KOJMYECTBY UCXOAHBIX M 00Opa3yloLINXCs BEIIECTB) U PU3HAKOB 2
XUMUYecKuX peaknuii. [IpoBeneHue peaknuwii HMOHHOTO OOMEHa, OMpEAeNieHHe CpeIbl BOIHBIX
pacTBOPOB. 3aaHuUs HA COCTABJICHUE HOHHBIX PEaAKIIHIt
KonrpoubHas
patora 1 CtpoeHnue BemecTBa U XUMUIECKHE PEaKIIUuu 2
Pasznen 3. CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelleCTB 20
Temas.1. OcHOBHOE coJiep:KaHue 8
Teoperuyeckoe o0yueHue 6 OK 01
Kuacenpuxan [Ipeamet Heopranndeckoi xumun. Kinaccudukanms HeopraHudecKux BemiecTB. [IpocThie U clioskHbIe OK 02
usl, BemecTBa. OCHOBHBIC KJIACCHI CIOXKHBIX BEIIECTB (OKCHIBI, THIPOKCHIBI, K11
HOMEHKJIaTypa KHCJIOTHI, COJIM). B3anMOCBsI3b HEOPraHMUECKHX BEIIECTB. ATperaTHbIe COCTOSHUS BEIIECTBA.
U CTPOCHHE Kpucrannnueckue u amopdHbie BemiecTBa. THUITBI KPUCTAIITUYECKUX PELIETOK (aTOMHas, 6
HEOpraHu4ecK MOJIEKYJISIpHAsi, MOHHAsA, METAJJTN4ecKas). 3aBUCUMOCTb (PU3NYECKHX CBOMCTB BEIIECTBA OT THIA

HX BelieCcTrB

KpPICTEIJ'IJ'IH‘I@CKOfI PCUICTKMU. 3aBUCHMOCTh XMMHUUYECKOH aKTUBHOCTHU BCIICCTB OT B A XUMHWYECKOH
CBJA3HU U THUIIA KpHCT&J’IJ’IH‘ICCKOﬁ PCUICTKU. HpI/I‘H/IHH

MHOFOO6paSI/IH BCIICCTB

JlabopaTopHble 3aHATHS




HomenknaTtypa HeopraHM4eCKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOs U3 UX

XUMUYECKOH (POPMYIIBI UM COCTABICHUE XUMUYECKOH (POPMYITBI NCXO/Is U3 Ha3BaHUS BEIIECTBA T10
MexayHapoaHoi (MFOITAK) win TpuBHabHOM HOMEHKIIATYpE.

Pemrenne nmpakTHUecKuX 3aaHui 1O KITaCCU(PHUKAINH, HOMEHKJIAType U XUMUYECKUM (opMyiaMm
HEOPraHMYECKUX BEILIECTB Pa3IMYHBIX KIaccoB (YrapHbli ra3, yrieKuciabii

ra3, aMMHax, raiieHas U3BeCTb, HeraleHasi U3BeCThb, IUThEBAs COAA U APYIUX): HAa3bIBAaTh U
COCTaBJIATH (POPMYIIBI XUMHUYECKHX BEIIECTB, ONPEACISTh MIPUHAIISKHOCTD K Kiaccy. ICTOYHHUKH
XMUMHUYECKON MHpOopMaIu (CpercTB MaccoBoil mHpopManuu, cetb MuTepHeT u npyrue). [louck
nH(pOopMalUY N0 Ha3BaHUAM, HACHTU(PUKATOPaM, CTPYKTYPHBIM

dhopmynam




Tema 3.2.
du3uko-
XHMHYECKHE
CBOlCTBA
HEOPraHU4eCcKHX
BellleCcTB

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme

Mertamner. O0ue pusnyeckne 1 XuMU4ecKre CBOMCTBa MeTaiuIoB. CIIocoObI OTydeHHUS.
3HayeHne METAJJI0B U HEMETAJIJIOB B npupoac U XKU3HCACATCIIBHOCTH YCJIOBECKAa U OPTraHU3MOB.
Koppo3sus MeTamioB: BBl KOPPO3HUH, CIIOCOOBI 3alTUTHI METAJIOB OT KOPPO3UHU

Hewmeramner. O6ume puznyeckne 1 XUMHUECKHE CBOMCTBA HEMETAUIOB. THUITHYHBIE
cBoiictBa HeMeTaiuoB [V- VII rpynn. Knaccudukanusa u HoMeHKIaTypa COeUHEHUH
HeMeTas1oB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE.

JlabopaTopHble 3aHATUSA

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB (OKCHUIOB, THIPOKCH/IOB,
KHCJIOT, COJIeH U p.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIUX OKCHJIOB U TUJIPOKCHJIOB.

JlaGopaTopHble 3aHATHSA

JlaGopaTtopHas pabota «CBoiCTBa METANIOBY». B3anMoielicTBHEe METAIIIIOB C BOJIOH, a TaK¥Ke C

pacTBOpamMu COJIEH U pacCTBOpaMHU KUCIOT. B3auMoaeincTBrue cepHO U a30THOM KUCIOT C MEJIBIO.

CocraBneHne ypaBHEHUN XUMHYECKUX PEaKIMi C yHaCTHEM MPOCTHIX U
CJIOHBIX HEOPraHUYECKHUX BEIIECTB: METAJUIOB U HEMETAJNIOB; OKCHIOB METAIIJIOB

JlaboparopHas paboTa «XapakTep AUCCOIMAIINH PA3TUYHBIX THIPOKCUIOB.

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUII C yUaCTUEM IMPOCTBIX U CIOMKHBIX
HEOPraHMYECKUX BEIIECTB:, HEMETAIJIOB U aM(OTEPHBIX SJIEMEHTOB; HEOPraHMUECKUX KUCIIOT,
OCHOBaHUH M aM(POTEPHBIX THAPOKCUAOB; HEOPTrAaHUUECKUX COJIEH,

XapPaKTCPUIYIOIIUX UX CBOMCTBA.

OK 01
OK 02
IK 1.1




Tema 3.3. OcHoBHOe coepkaHue
JlaGopaTopHbIie 3aHATHS
Hnentnduxan Jla6oparopuas padora «neHTH(UKaMsA HEOPraHMIECKUX BELIECTBY.
nst Pemenue skcriepuMeHTAIBHBIX 331249 10 XAMUYECKAM CBOWCTBAM METAJIJIOB M HEMETAJUIOB, 110 OK 01
HEOpraHu4eck PAaCIO3HABAHUIO U TIOTYYEHHIO COEUHEHHI METaIOB 1 HEMETAJLIOB. [K 1.1
U X BEIECTB W nentrduKanus HEOPraHUUECKMX BEILECTB C MCIOJIB30BAHHEM MX (PU3MKO-XMMHYECKUX CBOMCTB,
XapaKTEePHBIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHBIC peakiiuy Ha cynbdat-, kapOoHaT- U XJIOpU/I-
AQHWOHBI, HA KATHOH aMMOHHUS
KonTpoabHast Coii
BOIICTBA HEOPTAHUYECKUX BEIECTB
paborta 2
Pasien 4. CTpoeHne U CBOIICTBA OPraHUYECKHX BEIECTB 8
Tena 4.1 OcHOBHOE coiep:KaHue 5
Kuacenpuxanus Teoperuyeckoe o0yueHue 4
, CTpOeHHe U [TosiBneHre U pa3BUTHE OPraHUYECKOW XMMHUM Kak Hayku. [Ipeamer opraHm4yeckod XUMHH.
HOMEHKJIaTypa MecTo 1 3HaYeHHE OpPraHN4ecKOl XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHHYeCKHX XUMHUYECKOE CTPOCHHE KaK TMOPSIOK COEAMHEHHUS aTOMOB B MOJIEKYJe COTJIACHO MX BAJCHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHUSI OpraHnyeckux coennnenuid A.M. byrtieposa.
ReliecTn VYriaepoaHblil CKeJIET OpraHMYeCKOM MOJICKYJbl. 3aBUCMMOCTh CBOWMCTB BEIIECTB OT XUMHUYECKOTO 4 OK 01
CTpOeHUS MOJIeKy1. M3omepus u H30Mephl. OK 02
[Tonsitue o dynkunonanpHou rpymme. Pagukan. IlpunHnumne! kiaccuukanuy opraHuuecKux IK 1.1
coenuHeHU. MexayHapoiHas HOMEHKJIATypa U IPUHIUITBI HOMEHKJIATYpPhl OPraHUYeCKUX
coenuHeHuil. [TonsTHe 00 a30TCOAEPKALIMX COSTUHEHUSIX, OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX
(yrneBojax, skupax, Oenkax u Jp.), BLICOKOMOJIEKYISIPHBIX COSMHEHUSIX (MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BEHO)
JIaGopaTopHbIe 3aHATHS 2

HomenknaTypa opraHn4eckux coeIMHeHUH OTAEIbHBIX KJIacCOB (HACHIIICHHbIE, HEHACBIIICHHbIE
U apOMAaTUYECKUE YIIIEBOIOPO/Ibl, CIUPTHI, (PEHOIIBI, allbJETHIBI,
KETOHBI, KApOOHOBBIE KUCIOTHI U Jip.) CocTaBiieHHe MOJIHBIX U COKpAILlEHHbBIX
CTPYKTYPHBIX (POPMYII OpraHMYECKHUX BEIECTB OTJENIBHBIX KJIACCOB, UCIOJIb3Ys UX HAa3BaHUs
10 CUCTEMAaTHYECKOH U TPUBHAILHOW HOMEHKIIAType (ITUJICH, alleTUJIEH,
rIMnepuH, penon, popmanbleruy, ykeycHas KUCI0Ta, IUIMH). PacyeTsl nmpocTeiineit hopmyibl




OpraHMYECKOM MOJIEKYJIbL,UCXOs1 U3 DJIEMEHTHOIO cocTana (B %)

Tema 4.2
CBoiicTBa
OpPraHuvecK
175'¢
coeIMHeHU i

OcHoBHOE colep:xaHue 14
Teoperuueckoe o0yueHue 10
-  @®U3MKO-XMMHMUYECKUE CBOWCTBA OPraHMYECKUX COCJAMHEHUN OTAEIbHBIX KIACCOB (0COOEHHOCTH
KJIaCCU(UKAIIMK W HOMCHKJIATYphl BHYTPH KJIacca, TOMOJIOTHYECKHA psan W obmas Qopmyna; 4
n3oMepus; (PU3WUECKHe CBOWCTBA, XUMHUYECKHE CBOMCTBA; CHOCOOBI IONYYCHHUsS): TPEACIbHBIC
YTIEBOAOPOIBI (TKaHBI 1 IHUKJIOANKaHbl). ['OpeHne MeraHa Kak OJWH W3 OCHOBHBIX MCTOYHHKOB
TEIUTa B IPOMBINIJICHHOCTH U ObITy. CBOMCTBA MPUPOTHBIX YIIIEBOJIOPOJIOB, HAX0XKICHUE B TIPUPOJC U
MIPUMCHCHHE AJTKAHOB;
- TIpeAebHBIE YIIIEBOAOPOAbI (aJIKaHbI # IHKIOAJKAaHbI). | OpeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HMCTOYHUKOB TEIlIa B TIPOMBIIUICHHOCTH B OBITY. CBOMCTBA IPUPOJIHBIX YTIICBOJIOPOIOB, HAXOKICHHE
B MIPUPOJIC U IPUMEHEHHUE AJTKAHOB;
HeIpeeTbHbBIC (ATKSHBI, ATKWHBI U AIKaINCHBI) U apOMaTHYECKHE YIIICBOIOPOIBI.
T'openue aneTnieHa Kak KICTOYHHUK BBICOKOTEMITEPATYPHOTO IIAMEHHM TSI CBAPKH U PE3KH
METaJJIOB
- KUCJIOPOACOepKaIlle COeTUHEHHS (CIIUPTHI U (PEeHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI, 2
aIbJIETU/Ibl U KETOHBI, JKHUPBI, yrieBoibl). [IpakTueckoe npuMeHeHHe STUIICHIJIUKOJIS, TIULIepUHa,
(denona. [Ilpumenenue popManbaeruaa, aneTaabIeruaa,
- YKCYCHOM KHCJIOTBI. MblJIa KaK COJIM BBICITUX KapOOHOBBIX KHCIOT. MOIOIIHE CBOWCTBA MblJia
-a30TcoJiepKallie CoOeTUHEHUSI(aMUHBI 1 aMUHOKHUCIIOTHL, 0e1kK ). BoIcOKOMOeKysipHbIe 4
coelMHEHUs(CHHTETUYECKIEe U OMOJIOTHYECKH aKTUBHBIE). MOHOMED,IOIUMEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUICHa KaK OCHOBHOE HAIlpaBJICHUE €ro UCIOIb30BaHus. [ eHeTnueckas cBsa3b
MeXIy KlaccaMy OPraHU4eCKUX COCTUHEHHI.
JlabopaTopHbIe 3aHATHSA 2
CBoiicTBa OpraHMYECKUX COCAUMHEHUN OTJENBbHBIX KIACCOB (TPUBUAIbHAS U MEXKIY
HapoHas HOMEHKJIaTypa, XMMHYECKHUe CBOMNCTBA, CIOCOOBI OMyYEHUS):
npeienbHbIe (AJIKaHbI M IIUKIOATKAHbI ), HEeMpeIebHbIE (aJKEHBI, AIKUHBI U aJIKaIMEHBI) U
apoMaTH4ecKHe YriaeBOJA0PObl, CIUPTHI U (GEHOIIBI, KAPOOHOBBIE KUCTIOTHI U A(HUPHI,
QJIbJICTUJIbI U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BRICOKOMOJICKYJISIPHBIE COSIMHEHMsI. 3alaHus Ha 1

OK 01
OK 02
OK 04
K 1.1




COCTaBJICHUC ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKnHﬁ C Y4aCTUCM OPraHNYCCKHX BCUICCTB HA OCHOBAHWU UX
COCTaBa U CTPOCHUS

CocraBiieHHEe CXeM peakiuil (B TOM 4YHCIE€ IO TMPEUIOKEHHBIM IIeNOYKaM MpeBpalieHuil),
XapaKTEPU3YIOUIUX XUMUYECKUE CBOMCTBA OPraHMUYECKUX COCAMHEHUI OTIEIBHBIX KIACCOB, CIIOCOOBI
UX IOJY4YEHUS WM Ha3BaHME OPraHWYECKUX COCIMHEHHMM II0 TPUBUAIBHOW WIM MEXIYHApOIHOMN
CHUCTEMATUYECKON HOMEHKJIAType.

Pemmenue MPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3a;1aH1/n?1 Ha CBOIiCTBa OPraHUYCCKUX
COGILI/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

JlabopaTopHas pa6ora

JlabopaTopHas pabora  "lIpeBpamenus OpraHuYeCcKuX BEIIECTB  MpU  HaArpeBaHuu'.
[Tonydenue 3TUICHA ¥ U3YYCHHUE €r0 CBOMCTB. MOIEIMPOBAHUE MOJIEKY H XUMHUYECKUX
MpeBpaIleHuil Ha MpUMepe dTaHa, YTUJICHA, alleTUIIeHa U JIp.

Tema 4.3
Nnentuduxamnu
ST OPTaHUIECKUX
BEIIECTB, X
3HAYECHHUE U
MIPUMEHEHHE B
OBITOBOM U
MIPOM3BOJICTBEH
HOH
JIEITEIBHOCT

M YeJIOBEKa

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

buooprannueckue coenunenus. [Ilpumenenmne u 6uoaorudeckas pojib yrieBoaoB. OKucieHue
YTJI€BOJIOB - HCTOYHUK SHEPTUU JKUBBIX OpraHu3MoB. O61acTu MpUMEHEHUsSI aMUHOKHUCIIOT.
[IpeBpaienus 6e1K0oB MUK B opranu3me. buonoruueckue GyHKIMN

OenkoB. bruonoruveckue GyHKIUM )KUPOB. PosIb OpraHnYecKoi XUMHUH B PEIICHUH MTPOOIEM MTHUIIEBOM
0€301acCHOCTH

Ponb OpraHI/I‘ICCKOﬁ XMMHUHU B pCHICHUHA r[po6neM SHGPFGTHHCCKOﬁ 6630HaCHOCTI/I, B Pa3BUTHH
MCIUIHUHBI, CO3JaHUN HOBBIX MaTCpHajlOB, HOBBIX HCTOYHHUKOB SHEPIuu (aHBTepHaTI/IBHHe
HCTOYHHKHU SHCpFI/II/I). OnacHOCTB BO3I[€ﬁCTBHH Ha )XHUBBIC OpTraHU3Mbl OPraHUYCCKUX BCIICCTB
OTACIBHBIX KJIaCCOB (YFJICBOI[OPO,I[BI, CIIUPTHI, (1)CHOJ'ILI, XJIOPOPraHN4CCKUC IIPOU3BOJHELIC,
AJIbACT U bl U I[p.), CMBICJI ITOKAa3aTCJIs IPCACIIbHO HOHYCTHMOﬁ KOHICHTpAaluH

JlabopaTopHble 3aHATHS

JlaboparopHas pabdoTta: "MaeHTudukamus opraHn4eckux COeIMHEHUN OTAETbHBIX KIaccoB"
WNnentudukaims opraHMYeCKuX COEIWHEHUN OTIENbHBIX KIAcCOB (Ha MpHUMEpE allbJeTU/IOB,

KpaxMasa, YKCYCHOM KHCIIOTbI, OEIKOB U T.II.) C UCHOJIB30BaHHUEM HX

(U3HKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KaueCTBEHHBIX peakiuil. JlenaTypamus 6enka mpu

HarpeBaHud. L[BeTHble peakuuu OenkoB. BO3HHMKHOBEHHE AHATUTHYECKOTO CHUTHAllAa C TOYKH

3pEeHHS] XUMHUYECKHUX MPOIECCOB MPU MPOTEKAHUU KaU€CTBEHHOM

peaxIuu, NO3BOJISIONIEH HICHTU(DUITUPOBATH MPEI0KEHHBIE OPTaHUYECKUE BEIIeCTBA

OK 01

OK 02
OK 04
IIK 1.1




KoHTpoJibH
asi pabora 3

CTpyKTypa H CBOliCTBa OPraHN4YeCKHX BellecTB




Pazpea 5.

KuHeTnueckue u TEPMOANHAMHUYECCKHUE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECCKUX peakunﬁ

Tema 5.1
OcHoBHOe coepkaHue
CkopocTb
XUMHUECKIX Teopernueckoe odyuenue
pEaKIuii. CKOpOCTh pPEaKIMH, €€ 3aBUCUMOCTh OT Pa3lIMYHBIX (AaKTOPOB: MPHUPOIBI PEATHPYIONIUX BEIICCTB,
XUMHIEeCcKoe KOHIICHTPAIIUM PEarupyroluX BEIIECTB, TEMIEpaTypbl W IUIOMIAAM PEAKIHMOHHONW TOBEPXHOCTH.
paBHOBECHE TerutoBbie 3(hGEKTH XUMHYECKAX PEaKIUi. DK30- W JIHIOTEpMUYECKHE, peakiuu.O0paTtuMocTh OK 01
peakuuii. XMMHYECKOE pABHOBECHME M €ro CMEIEHUE TMO0J JCHCTBHEM pa3iMyYHBIX (PAKTOPOB
(KOHIIEHTpaIMsl PEareHTOB WJIM TMPOJYKTOB PEAKIMHU, HaBJICHHE, TEMIlepaTypa) IJsi CO3JaHUs OK 02
ONTUMAJIBHBIX YCJIOBUN MPOTEKAHUS XUMUYECKUX K 1.1
nporieccoB. [Ipunnun Jle [larense
JlabopaTopHble 3aHATUSA
Pemenne nmpakTrKo-OpUEHTUPOBAHHBIX 3aJaHU HA aHAIHM3 (DAKTOPOB ,BIMSIONINX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOW PEaKIIUH, BT.U C TIO3UIUI IKOJOTHIECKH IEIE€CO00pa3HOTO TIOBEICHUS B
OBITY ¥ TPY/IOBOM JIEATETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbSI U OKPYXKAIOIIECH MPUPOTHON
Cpenpbl.
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3aJjaHUi Ha MpuMeHeHne npuHiumna Jle-1latense ms
HaXO0XJICHUS HAIlPaBJICHUS CMEIIECHUS PaBHOBECHSI XUMHUECKON peaKkIMK U aHall3 (akToOpoB ,
BJIMSIFOIIMX HAa CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHOBHOE coep:KaHue
IousiTue o Teoperuyeckoe o0yueHue
pacTBopax PactBopenue kak ¢usznko-xumuueckuid mporecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS PACTBOPOB. OK 01
PactBopumocTs. MaccoBass a0as  pacTBOpeHHOro BemiecTtBa. (CMbICH MoOKazarenss MPeebHO OK
JOMYCTUMOMN KOHIIEHTPAIUHU U €T0 UCIOJIH30BaHUE B OLIEHKE SKOJIOIHUECKON 0€30MacHOCTH. 0.2.
[IpaBuia 5K0IOTHYECKH 11€1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOH AESITEIBHOCTH B LENIX OK 07
COXpaHEHUsI CBOETO 37J0POBbS U OKPYXKAIOLIEH MPUPOTHOM CPE/Ibl; OMIACHOCTh BO3/ICUCTBUS HA KUBBIE K 1.1

OpraHu3MbI OIIPECACIICHHBIX BCIICCTB. Pemenue MMPAKTHUKO-OPHUCHTUPOBAHHBIX PACUCTHBIX 3aJaHuM Ha
PacTBOPLI, UCITIOJIB3YCMBIC B OBITOBOM U HpOPBBO,[[CTBCHHOﬁ ACATCIIBHOCTH 4YCJIOBCKaA




Tema 6.2 OcHoBHOe coJep/kaHue

HccaenoBanu JlabopaTopHble 3aHATHS
¢ CBOMCTB JIaGopatopHnas pabota «IIpurotoBieHme pacTBOPOBY.
pacTBoOpoB [IpuroToBiieHue  pacTBOpOB  3adaHHOM  (MaccoBoM, %)  KOHLEHTpauuu (C  MPAKTUKO-

OpUEHTUPOBAaHHBIMM BOIIPOCAMH) U ONIPEICIIEHUE Cpellbl BOJIHBIX pacTBOpoB.PermieHue 3anau Ha
IIPUTOTOBJIEHUE PACTBOPOB




IIpodeccuonaibHO-OpHEHTHPOBAHHOE COJEP:KaAHUE (COePKaHUe TPUKJIATHOTO MOIYJIA)

Pazen 7 XuMus B ObITY M IPOM3BOACTBEHHOM 1eATEJLHOCTH YeJ10BeKa
OcHoBHOE coaepKaHue
Tema 7.1.

Xumus B ObITY
"

TeopeTuquRoe oﬁyqelme

Hogelimue 1oCTHXEHNS XUMUYECKOW HAYKU U XUMHUYECKON TeXHOJIOTUuU. POk xumuu B
00eCreYeHNH YKOJIOTHUECKOM, SHEPTreTHIeCKON U MUIIEBOM 0€30TIaCHOCTH, Pa3BUTUU
MenuiuHbl. [IpaBuia movcka u aHajin3a XUMUYECKOM HHPOPMAIIUU U3

MIPOU3BOJICTBEH OK 01
HOM pa3IMYHbIX MCTOYHMKOB (HaydyHas M Yy4deOHO-Hay4yHas JHUTepaTypa, CpeICTBa MacCOBOU 2 OK 02
NEeSATEIbHOCTH nHpopmanuu, cetb HTEpHET) OK 04
YesoBeKa
OK 07
JlabopaTopHble 3aHATHUS K 1.1
2
[Touck u ananu3 KelcoB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJOTUH C yueToM OyayIiei )
po(hecCHOHAIBHON AEATEIIBHOCTH 110 TEMaM: KPACKU, HICTOUHUKHU SHEPTUH, OPraHU4eCKue 1
MUHEpalbHbIe yI00pEHUs, JIEKapCTBEHHbIE BELIECTBA, OBITOBAS XUMHUSL.
3amura: [IpencraBnenue pe3yabTaToB pelieHUs KeMCOB B opMe MUHH-AOKIIAA C TIPe3eHTaInen
IIpome:kyTOoUHAS aTTecTAUMS MOT JUCUMILIMHE (3a4€T) 2
82

Bcero




3. YCJOBUS PEAJIN3AIIMA ITPOT'PAMM YYEBHOW JUCITATLIAHBI

3.1 [l peanu3auuu NporpaMMbl y4eOHOI0 MpeaMeTa MpeayCcMOTPeHbI ciledylole crennajbHble
NOMeLleHHUsI:

Kabuner xumun, OCHalIeHHBI 000PYJOBAHNEM H TEXHHUECKUMH CPEJICTBAMH OOYUCHHS:

Ob6opynoBanue: Paboune mecra mpernogaBaTeiss U OOydalOMIMXCS: JOCKAa MenoBas -lmT., CTOM
yuyeHu4ecKui — 16 mrt., cTyn yueHndeckuil — 32 mr., cton — 1 mwrt., cTya — 1 wT., )Kano3u BepTUKaIbHbIE
- 3 mrT., ceiid - 1 mr.

Kommutekt yue6HO-MeTOqMUEeCKON JOKYMEHTAIINH, TIAKaThI

Texnuueckue cpeacTBa o0OydeHHUs: MyJIbTUMEAMIHOE oOOpynoBaHHe (HOYTOYK, 3KpaH Ha
IITATUBE, POCKTOP)

3.2 Uu¢popmanuonHoe odecnievyeHne peain3aliu NporpaMmsbl
OcHOBHbIE HCTOYHUKH:

1. I'abpuensn O.C., Ocropoymo N.I'., CnagxoB C.A. Xumus (6a30Bblii ypoBeHb) 10 kimacc YueOHUK
[Ipocsemenue 2022 rox

2. T'adbpuensa O.C., OcropoymoB WN.T"., CnangkoB C.A. Xumus (0a30BbIii ypoBeHb) 11 kimace YueOHHK
[Ipocsemenue, 2022 rox

3. Hukutuna H.I'. OOmas u Heoprannueckas xumus. B 2 4. Yacte 1. TeopeTnueckue OCHOBBI: YUeOHUK
U MPaKTUKYM Uil cpeaHero npodeccuoHanbHoro odpasosanus / H.I. Hukuruna, B.W. I'pebenpkoBa. —
2-e¢ m3a., nepepad. u gom. — MockBa: M3matensctBo HOpaiit, 2020. — 211 ¢. — (IIpodeccnonansnoe
obpazoBanue). — ISBN 978-5-534-03676-3. — Pexum mocryma: www.urait.ru/book/obschaya-i-
neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-438695

4. Huxkutuna H.I'. O6mas u Heopranmwdeckas xumus B 2 4. Yacte 2. XuMUsS DJIEMEHTOB: YYeOHHK U
MPaKTUKYM JJIs1 cpeHero npodeccuonanbHoro oopazoanus / H.I'. Hukutuna, B.W. I'peGenpkoBa. — 2-¢
n3a., mepepabd. m gom. — MockBa: MsmarensctBo HOpaiit, 2022. — 322 c. — (Ilpodeccuonanproe
obpazoBanue). — ISBN 978-5-534-03677-0. — Pexum moctyma: Www.urait.ru/book/obschaya-i-
neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696

JlonoHUTe/IbHbIE HCTOYHUKU:

1. https://infourok.ru/



http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696
http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS yueoHoit
JUCIHHUIIVIMHBI
KoHTpomb 1 OLleHKa pe3yIbTaTOB 00y4EeHUs OCYLLECTBIIAETCS MIPENOAABATENIEM B IIPOLIECCE

MIPOBEACHUS MPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHMS, & TAK)KE BBHITIOTHEHUS

00y4aromMMUCs HHUBHTyaIbHBIX 331aHUH, POEKTOB, UCCIeNOBAaHMNA. Pe3ynbTraTel 00yueHHs

OMpCACIIAIOT, YTO O6y‘-IaIOIlII/ICC$I JOJDKHBI 3HAaTh, TIOHUMATb U ICMOHCTPHUPOBATH 110 3aBECPIICHHUU

W3y4YeHHs TUCHUILIHHEL. [ hopMUpOBaHus, KOHTPOJIS U OLICHKH PE3yJIbTaTOB OCBOCHUS YUeOHOM

AUCHUIUIMHBI UCIIOJIB3YETCA CUCTEMA OLICHOYHBIX MGpOHpHﬂTHﬁ, MMpEACTaBIAOIIAA co00l KOMILIEKC

y4eOHBIX MEPOTIPUSATHIA, COTJIACOBAHHBIX C pe3yJbTaTaMu 00y4eHUS U CPOPMYTUPOBAHHBIX C YIETOM

OI'OC COO (npeametHsie pe3yapTaTsl o aucuumuinae) u @I'OC CIIO.

OK/ IIK Moxy:n/Pa PesyabTaT 06yuenus THIBI OLIEeHOYHBIX MEPONPUATHH
3aea/Tema
| OcHoBHoOE coaepxaHue
1 Pa3pen 1. ®obm
OcHoBBI PMyAUpOBATE
0a30BbIe MOHATHSA
crpochus M 32aKOHBI XUMHH
BeleCcTBA
1.1 | OKOI Crpoenne atomoB | Cocrassrs xumuueckne | 1+ 16CT «CTpoenie atomos
XMMUYECKHX dbopmyns coeuuennii B | XUMHUCCKIX SIEMCHTOB 1 HPHUPOAA
37EMEHTOB U COOTBETCTBHH CO XAMHICCKOU CBA3HD.
npuposa CTEeHbBIO OKHCICHHUS 2. 3a1a4yu Ha COCTaBJIEHUE XUMHHECKIX
XMMHYECKOM CBA3M | XMMMYECKHX HJIEMEHTOB, (bopmyst BYXaTOMHEIX COETMHEHHEH
MCXO/IA M3 BAICHTHOCTH (OKCcuI0B, CyIb(PHUIOB, TUIPHUIOB U
¥ DIIEK T.IL).
TPOOTPUIIATETHOCTH 3.3amanus Ha HCTIONL30BAHHE
XUMHYECKOH CUMBOJIUKH U
Ha3BaHUU COCIUHEHUH I10
HOMEHKJIATYpE MEKTYHAPOHOTO
CO103a TEOPETUICCKON 1
HMPUKIATHON XUMHUH U
TPUBHAIBHBIX HA3BAHHHA XMMHUCCKUX
(bopMyIT IByXaTOMHBIX
coeMHeHul (OKCUIOB, CYyTb(PHUIOB,
THJIPUJIOB U T.I1.) U IPYTHX
HEOPraHMYECKUX COCIMHCHHIMA
OTIEIBHBIX KJIACCOB
JlaGopaTopHasi paboTa JUIsi COCTaBJICHHUS
1.2 | oKol Tepromec Kuii XapaKTepHI0BATS 1. Tect «MeTanJII/IquKVI/Ie/
OK 02 3AKOH M TAGIHIA HEMETaJUIMYEeCKHUE CBOMCTBA,

JINGE

Menneneesa

XUMHUYECKUE DIIEMEHTBI
B COOTBETCTBHUH C UX
MIOJIOKEHUEM B
MIEPUOINYECKON
CHUCTEME XUMUYECKUX
anemeHToB J[. 1.
Meneneena

ANEKTPOOTPULIATEIIEHOCTD U CPOJICTBO
K DJIEKTPOHY XMMHUYECKUX DIEMEHTOB
B COOTBETCTBHE C UX AIEKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHEM B
MEPUOINYECKON CUCTEME XUMUYECKHUX
snemeHTOB J[.H.

MenpeneeBa.




2. TpakTryeckre 3a1aHKs Ha
YCTaHOBJICHUE CBS3U MEX]TY
CTPOCHHEM aTOMOB XUMHUYECKHUX
AJIEMEHTOB U MEPUOIUIECKUM
W3MCHCHHEM CBOMCTB XUMUYCCKHUX
3JIEMEHTOB U X

COCIUHEHUU B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoin
CHCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHUUECKHUE 3a/IaHUS Ha
XapaKTEePU3ALNI0 XUMHYECKIX
2JeMEHTOB: «MeTtammdeckue /
HeMeTaJlNIMYeCcKue CBOMCTBA,
AIEKTPOOTPHUIIATENIHHOCTD U CPOJICTBO
K DJIEKTPOHY XUMUYECKUX DJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM U TOJIOKEHUEM B
MEPUOINYECKOIN CUCTEME
XHMHUYECKUX djiemeHToB J[. 1.

MeHpeneeBa»
Paznen 2.
2 A Xapakrepu3zoBarhb KontpoabsHnas padora «Ctpoenue
XHMHYECKH €
THIBI XHMHYECKHX BelIeCTBA U XUMHYECKHE PeaKIIHN»
peakuuu .
peakumii
1. 3amaum Ha cocTaBiieHUE YPaBHEHHIMA
2.1 OK 01 Tumer CocTaBiTh peakiuu A . yp
CaKITUIA:
OK 04 XUMHYECKUX COCJTMHCHMUS, peakil
. - COCIMHCHUS, 3aMEIICHMUS,
peakimit pasnoxeHus, oOMeHa,
pasnokeHusi, 0OMeHa,
3aMelIeHHUs,
- OKHCJIUTEIbHOBOCCTAHOBUTEIBHBIX
OKHCIITUTEIBHO- .
PEeaKIMii C UCTIOJIB30BAaHMEM METO 1A
BOCCTaHOBHUTEIIbHBIC
AIEKTPOHHOTO
peakmuu
OaaHca.
2. 3agaun HaA pacyeT Macchl BEIECTBA
niau 00bEMa ra30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCE HIIH
00BEMY OJIHOTO U3 y4aCTBYIOIIUX B
pEeaKIMK BEIIECTB; PAacUEThl MacChI
(0OBéMa, KoTMYEeCTBa BEIIECTBA)
MIPOJYKTOB PEAKIUH, €CIIH OJTHO U3
BEIIICCTB UMECT
1. 3aaHus Ha COCTABJICHUE
2.2 DIEeKTPOTUT CocTaBisTh ypaBHEHUS 3an
MOJIEKYJISIPHBIX H
nyecKas XUMHYECKUX PeaKInu o
MOHHBIX PEAKIUi C y4aCTHEM KHUCIIOT,
JUCCOIMAId sI W | HMOHHOTO OOMEHa ¢ . .
N OCHOBAHUU U COJIEH, yCTAHOBJICHHE
HWOHHBIN 0OMEH y4acTHUEM
W3MEHEHUS KUCTIOTHOCTH CPEJIbI
HEOPraHMYECKUX "
- 2. Jlaboparopnas pabota "Tunsl
XUMHUYECKUX peakiui'
3 Pazpen 3. Hccnenoare crpoenne | KontposbHasi padora «CBoiicTBa
Ctpoenne u H CBOMCTBA HEOPraHUYeCKUX BelleCTB»
CBOIiCTBa HEOPraHu4ecKux
HeopraHum4ve CKkux | BCIICCTB

BelleCTB




3.1

OK 01
[IK1.1

Knaccudukarus,
HOMEHKJIATypa 1
CTpOEHUE
HEOPraHUYeCKUX
BEIIECTB

Knaccupunuposatsb
HEOPraHU4eCcKue
BEI[ECTBA B
COOTBCTCTBHU C UX
CTPOCHUEM

1. Tect «HomeHknaTypa 1 Ha3BaHUE
HEOPraHMUYECKUX BEILECTB UCXO]
U3 UX XUMUYECKOH (popMysl min
COCTaBJICHUE XUMHYECKOMN
(bopMyIbI HCXOIS U3 Ha3BaHUS
BEILECTBA 10 MEXAYHAPOIHOU MU
TPUBHAIIBHON HOMEHKIIATYpe».

2. 3ajauu Ha pacuyeT MacCOBOU JJOJIU
(Macchl) XUMUYECKOTO dJI€MEHTA
(coenuHeHust) B MoJieKyJie (CMecH).
3. IlpakTuyeckue 3aaHus O
KJIacCU(UKAIIMN, HOMEHKJIAType U
XUMUYECKUM (PopMyliaM
HEOPraHMYECKUX BEIECTB Pa3IMYHbIX
KJIACCOB.

4. ITpakTryeckue 3aaHus Ha
OIpENEICHNE XUMUYECKOU
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BUa XMMHUECKOM
CBS3M U TUIA KPUCTAJUIMYECKOMN
pEIIEeTKH

3.2

OK 01
OK 02
IIK1.1

dusnko-
XUMHUYCCKHUEC
CBOMCTBA
HEOpraHuyec
KHX BEIIIECTB

YcranaBauBaTh
3aBUCUMOCTD (PU3UKO-
XHUMHYECKUX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, a TAK)KE TUTIA
KPUCTAUTMYECKON
pemieTku

1. Tect «OcoOEHHOCTH XMMHYECKHX
CBOMCTB
OKCHIOB, KHCJIOT, OCHOBaHMI,
aM(oTepHBIX THAPOKCHIOB U
coJeiy.
2. 3aga”usa Ha COCTaBJIEHUE
YpaBHEHUN XUMHUUYECKUX PEaKIHil C
Y4acCTHUEM MPOCTBIX U CIOKHBIX
HEOPraHWYECKUX BEUIECTB: OKCHJIOB
METaJIJI0B, HEMETAJIOB U
aM(OTEepHBIX AITEMEHTOB;
HEOPraHWYECKUX KUCIOT, OCHOBAHUMN U
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHWYEeCKUX COJIEH,
XapaKTEepU3YIOUIUX UX CBOMCTBA U
CIoCOOBI MOTyYEHUSI.
3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJJaHsI HAa CBOMCTBA U
MOJTY4eHHE HEOPTraHUYECKUX BEIIECTB

3.3

OK 01 OK
02
OK 04

Nnentuduka mus
HEOpraHhYec Kux
BEIIECTB

HccnenoBarh
KA4E€CTBEHHbBIE PEAKLIUU
HEOPraHUYECKUX
BEILIECTB

1. ITpakTHKO-OPUCHTHPOBAHHBIC
3aJaHM [0 COCTABIIEHUIO
XUMHYECKUX PEaKIUi ¢ ydacTueM
HEOPraHMYECKUX BEIIECTB,
MCIIOJIb3YEMBIX ISl KX
UACHTU(DUKAIIIH.

JlaGopatopHnas pabora:
"Unentuduxarms
HEOPraHUYeCKHUX BelecTB"

4.1

OK 01
IIK 1.1

Knaccuduxka mus,
HOMEHKJIATy pa 1

Knaccupunuponatsb
OpraHMYECKHE BEILIECTBA

1. 3ajaHus Ha COCTaBJIEHNWE HAa3BaHUM
OPraHUYECKUX COECIUHEHUH 110
TPUBHUAJILHON WJIM MEKTYHAPOHOM




CTpOEHUE B COOTBETCTBUU C UX CUCTEMAaTUUYECKON HOMEHKJIIATYpE.
OpraHuyec Kux CTpPOEHUEM 2. 3ajaHus HA COCTaBJICHUE MOJIHBIX
BELLECTB U COKPAIEHHBIX CTPYKTYPHBIX
dbopMyIT OpraHNYECKUX BEIIECCTB
OTJICJIbHBIX KJIACCOB.
3. 3ajjaun Ha onpezeNeHue NpocTenien
4. (GopMyJibl OpraHuYeCcKOM
MOJIEKYJIbI, UCXO/Il U3 AIIEMEHTHOTO
cocrana (B %)
42 | OKO01 CpoiicTea YcranaBiauBathb 1. 3aganus Ha COCTaBIICHHE ypaBHEHHI
OK 02 OPTAHMYECK HX 3aBHCUMOCTh ¢)H3UHK0- XHUMHAYECKUX PEaKIiii ¢
OKO04 COEIMHEHMH XUMHYECKHUX CBOMCTB y4acCTHEM OPTraHHYECKUX
IIK1.1 HEOPraHUYeCKUX BEILECTB HA OCHOBAHUHU UX
BEIIECTB OT CTPOECHUS COCTaBa U CTPOCHHUSL.
aTOMOB U MOJIEKYJI, a 2. 3agaHus Ha COCTaBIIEHUE
TaKkKe TUTIA YpaBHEHHI XUMUYECKUX PEAKIIHIA,
KpUCTAJITNYECKON WUTIOCTPUPYIOIINX XUMUYECKUE
peIlIeTKH CBOMCTBA C y4ETOM MEXaHU3MOB
MPOTEKAHHS JAHHBIX PEAKIHi 1
TeHETUYECKOH CBSI3M OPTraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1a4n 10 ypaBHEHHSIM
peaxuii ¢ yuacTueM OpraHuuecKux
BELIECTB.
4, JTaboparopHas pabota
"[IpeBparnieHust OpraHuYECKUX
BEIIECTB MPU HAarpeBaHUM"
4.3 8E 8% Hnentnrxa mus Hccnenosars 1. TIpakTHKO-OPHEHTHPOBAHHBIC
OK04 OpraHHyYecK UxX KayeCTBEHHbIE 3[AHAS 10 COCTABIEHHIO
IK1.1 BEIICCTB, X pearium XUMHUYECKUX PEaKLUi ¢ yJacTHEM
SHAtCHUC 1 OpraHIiCeCKuX OpraHUYeCKUX BEIECTB, B T.U.
NPHMEHEHHE B COEIMHEHUH OTAETbHBIX HCTIONB3YeMBIX [Tl UX
OBITOBOI U KJIaCCOB WICHTHOMKAIHT B
TIpOM3BOJCTE OBITY ¥ IPOMBIIIIICHHOCTH.
CHHON 2.J1a6opaTopHas paboTa:
JEATENBHOCT U "UnenTudukanus opraHuuecKux
YelIoBeKa COCAMHEHUH OTJIEIbHBIX KJIACCOB"
5. Paspen S. XapakTepu3oBaTh
Kunerunuec xkue T —
" TEpMoanHA Pa3JIMYHBIX
MHYecKHe dakTopos Ha
3AKOHOMEPH 0CTH | b bopecue u
NPOTEKAHHU CKOPOCT
XMMHYECKH X XHMHYECKHX
peakuui peakuui
51 | OKoO1 CropocTs ﬁﬁ:ﬁ;gp}ﬁi?;g;};pauﬂﬂ ?e%aKTHKO-opHeHTHpOBaHHHe
OK 02 XUMHYECKH X peTrndecKkue 3aJaHus Ha aHaIIU3
. pearupyromux BeecTn (baxTOpOB, BAMSIONINX HA U3MEHEHHE
K11 peaKiui.

XHUMHYECKO €

U TeMIIEpaTypbl Ha

CKOPOCTH XUMHUYECKOH pCaKkiuu.




paBHOBECHE CKOPOCTh XUMUYECKUX [TpakTHKO-OPUEHTUPOBAHHBIE
peakuui 3aJjaHus Ha IPUMEHEHUE MPUHITUITA
XapakTepu3oBaTh Jle- llaTenbe 1y HaxX0XKACHUSA
BIIMSIHHE U3MCHCHUS HAIPABJICHUSI CMEIICHUS PABHOBECHS
KOHIIEHTPALUU XUMHYECKOHN peakiny U aHAIH3
BCIIECTB, PEAKIIUU (hakTOpPOB, BIMSIONINX HA CMEIICHHE
CpeIbl ¥ TEMIIEPATYPBI XHUMHYECKOTO PAaBHOBECHS
Ha CMEIIEHUE 2.JIaboparopHas pabota
XUMHUYCCKOTO «CKOPOCTh XUMUYICCKUX PEAKIIHM.
paBHOBECHS CMenieHre XUMHYECKOTO
PaBHOBECHS)
Pa3znen 6. HccaenoBaTh HCTUHHBIE
PacTBophLt PacTBOPHI C
3aJJaHHBIMH
XapaKTepPUuCTHKAMH
OK 01 [MousATHA O Pasnuiate nCTHHHbIC 1. 3a1a4u HA IPUTOTOBJIEHHE
OK 02 pacTBOpax PacHBOpEI pacTBOPOB.
K 1.1 IIpakTnko-
OPHUEHTUPOBAHHBIC
pacueTHBIC 3aJaHUS HA
JUCTICPCHBIE ~ CHCTEMBI,
UCII0JIb3yeMbIe B
OBITOBOM u
MPOU3BOJACTBEHHOMN
e TEIIbHOCTH YeJIOBEKa
OK 01 Hccnenora Hue Hccnenosats (bHEHKO_ JlaGoparopnas padota
OK 04 CBONCTB XUMIHCCKUC CBOMCTBA "TIpUTrOTOBJIEHNE PACTBOPOB"
K 1.1 DACTBOPOB WCTUHHBIX PaCTBOPOB

Il lIpodeccuonaIbHO-OPHEHTHPOBAHHOE COlepPKaHUE (CO

eprkaHue NMPUKJIATHOT0 MOIYJIsA)

Pa3zpen 6. Xumusna OuLeHuBaTh 3ammTa Keiica (¢ yueTom
B OBITY M MOCJIeCTBHS ObITOBOI Oymymeii
MPOU3BOACT - npogeccuoHaILHOM
BEeHHOM IPOM3BOACTBEHHO AeATeJIbHOCTH)
AEATETBHOC NeATETbHOCTH
TH "eJI0BEKA YyeJioBeKAa ¢ MO3UIUI
IKO0JOTHYECKOH
0e30macHOCTH
OK 01 Xumus B ObITY O1leHNBaTh Ketic (¢ yaerom 6yE[ymeH
OK 02 " iy —— poheCCUOHATBHOM z[veﬂTenLHOCTH)
OK 04 TPOH3BOJICTB H TIPOM3BOJICTBEHHOI Bo3MoxHBIE TEMBI KEHCOB:
OK 07 CHHO [eATENEHOCTH JEOBEKA 1. Ilorenenenne kuMaTa 1
IIK1.1 eATEABHOCT U ¢ TIO3HIHi BBICBOOOKIEHUE Ta30BbIX THIPATOB
YJeJloBeKa 9KOJOTHYECKOU C0 ZiHa OXeaHa
6E30IACHOCTH 2. Byaymue marepuansl s

aBua-,MallnHO-, U
npruOOPOCTPOCHUS

3. HoBele MaTepuanbl s
COJIHEUHBIX OaTapei.

4. JIexkapcTBa Ha OCHOBE
pacTUTEIbHBIX PENAPATOB




MHMHUCTEPCTBO HAYKH U BHICHIET'O OEPA3OBAHUSA
POCCHUMCKOW ®EJEPAIIUA

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE



OBPA3OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAJAEMMWS»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

DoH/1 0O11eHOYHBIX CPEJCTB
JUIS IPOBENICHUS TEKYLIEr0 KOHTPOJISI U IPOMEXKYTOUHOM aTTecTaluu
1o o01meo0pa3oBaTeJbHON y4eOHON JUCUMILIIUHE
Xumust
s cnenranbHocTu: 12.02.10 MoHTaX, TeXHHYeCKOe 00Cy)KUBAHUE H PEMOHT OMOTEXHUYECKHUX H
MEAUIMHCKUX ANNAPaTOB U CHCTEM.
dbopma nmpoBeIeHNs OIEHOYHON TTPOIIETYPHI -
oughghepenyuposannslit 3auem

|. OBIIUE ITOJIOKEHUSA



@onx onenounsix cpeacts (POC) mpenHasHaueH Ui KOHTPOJIS M OIIGHKH 00pa3oBaTeNbHBIX
JTOCTH)KEHUH O00y4arolInXcsi, OCBOMBUIMX IMPOrpamMMmy o0meo0pa3oBareabHON  y4eOHON IUCIHMILIHHBI
«XUMUA.

@®OC BKIIOYAET KOHTPOJIbHBIE MaTepuaibl JJIs MPOBEACHUS TEKYLIEro KOHTPOJIS U HPOMEXYTOUHOU
arrectanuy B popme Aup¢epeHIMPOBAHHOIO 3a4eTa.

@®OC pazpaboran B cOOTBeTCTBUU ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BATEIBHBIM CTaHIAPTOM
cpemHero oomero oopazoBanus u paboueil mporpamMmoii 00eo00pa3oBaTeIbHON YUeOHOU AUCIUILTHON
«XuMHs».

1.1 MlnanupyemMble pe3yJbTaThl 0CBOEHHS 00111€00Pa30BaTEeIbHON JMCHHUIJIMHBI B COOTBETCTBUHU
¢ ®I'OC CIIO u Ha ocose ®I'OC COO:

Kon n Ili1annpyemMsblie pe3yJbTaThl OCBOCHHUS IMCUHMILIMHBI

HAHMMEHOBaHHUe

(popmupyembIx Oo0mmue JucuunjMHapHble
KOMIIeTEeHI M
OK 01. B yacT TPYAOBOr0 BOCIIMTAHMSA: - BJIQJIETh CUCTEMON XUMUYECKUX 3HAHUH,
Bri6upath - TOTOBHOCTB K TPYAY, OCO3HaHUE KOTOPAasi BKJIFOYAET: OCHOBOTOJIAratonne
CHOCOObI LIEHHOCTH MacTepCTBa, TPYI0It00re; | MOHATUS (XUMUYECKUHN DJIEMEHT, aToM,
peunieHus 3a1ad | - FOTOBHOCTh K AKTUBHOM 3NIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
npodeccuoHallb | 1eATENbHOCTH TEXHOJIOTUYECKOU U AJIEKTPOHHBIE OPOUTATI AaTOMOB, HOH,
HOM COLMAIbHOW HAIIPABIEHHOCTH, MOJIEKYJ1a, BAJICHTHOCTD,
NEeATENBHOCTH, CIIOCOOHOCTH MHUIIMUPOBATD, 3JEKTPOOTPULIATEIBbHOCTD, CTETIEHb
IIPUMEHUTEIBHO | IUNIAHUPOBATH U CAMOCTOSITEIIBHO OKHUCJICHHS], XUMHYECKasl CBA3b, MOJIb,
K pa3IM4HbIM BBIIIOJIHATH TAKYIO JESATCIBHOCTD; MOJISIpHasl Macca, MOJIAPHBIN 00beM,
KOHTEKCTaM - UHTEPEC K pa3InyHbIM cepam YIJIEpOIHBIN CKeNeT, (PyHKIMOHAIbHAs

npohecCHOHANTBHOM JIEATETLHOCTH,
OBJajieHHe YHUBEPCATbHBIMHU
yueOHBIMHU MO3HABATEIbHBIMH
JelCTBUSIMH:

a) 0a30BbIe JIOrHYecKHe JeiicTBUA.
- CaMOCTOATEILHO (hOPMYIIUPOBATH H
aKTyaJIM3UPOBATh IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBCHHBIN
MIPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccu(pUKaIuy u
000011IeHN;

- OMPENCIISATh IENH JIeATSILHOCTH,
3a/1aBaTh apaMeTPbl U KPUTEPUH UX
JOCTHIKEHMS,

- BBISBJISATH 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B pACCMAaTPUBAEMBIX
SIBJICHUSIX,

- BHOCUTh KOPPEKTHUBBI B
JIeSITEIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM,
OLIEHUBATh PUCKHU MOCIEACTBUI
JIeSITEIbHOCTH;

- pa3BUBaTh KPEAaTUBHOE MBIIIJIEHUE
MIPH PEIICHUH KUZHEHHBIX POOIEM
0) 0a3oBbIe HCCIEN0BATEIbCKHE

rpyIa, paaukai, H30Mepus, U30MephbI,
FOMOJIOTHUECKUHN Psijl, TOMOJIOTH,
YIII€BOJAOPObI, KUCIOPO- U
a30TCOJIeprKallie COeIMHEHUS,
OMOJIOTUYECKH aKTHBHBIE BEIIECTBA
(yryieBopl, >KHpHI, OCTIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSMHEHHUS,
KpUCTAJUIMYECKas PelIeTKa, TUIIBI
XUMHYECKUX peakinii (OKUCIUTETHHO-
BOCCTaHOBUTENbHBIE, 9K30-U
SHAOTEPMHUUYECKUE, PEaKIIMH HOHHOTO
oOMeHa), pacTBOP, JEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTHIECKAS
JUCCOLIMAIINS, OKHCIUTENb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUUYECKOM
pEaKIuu, XMuMUIeCKOe paBHOBECHE),
TEOPUHU U 3aKOHBI (TEOPHS XUMHUIECKOTO
CTpOEHUS OpraHnYeckux BeniecTs A.M.
bytnepoBa, Teopus AIEKTPOTUTHIECKON
JYccouuanui, nepuoauyeckuit 3akon [1.1.
MenneneeBa, 3aKOH COXpaHEHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMUECKUH S3bIK
XUMHH, PaKTOIOTUIECKHIE CBEICHUS O
CBOMCTBAX, COCTaBe, MOJTYYCHUH U
0e30MacHOM HCTOJIh30BaHUH BOKHEHIIINX




AefCTBUSA:

- BJIQIETh HABBIKAMH Y4eOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOU
JESITEIbHOCTH, HaBbIKaMU
paspelieHus mpooeM;

- BBIABJIATH IPUUMHHO-CJIE/ICTBEHHBIE
CBSI3M U aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTaTh TMIIOTE3Y €€ PELEHUs,
HaXOJUTb apryMEHTbI JJIsl
JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh apaMeTpbl U KPUTEPUU
pelIeHus;

- QaHAJIM3UPOBATH IOJIyYEHHBIE B X0JI1€
pelIeHus 3a/1a4M pe3yJabTaThl,
KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

- YMETb IEPEHOCUTDH 3HAHUS B
M03HABATENbHYIO U PAKTUUYECKYIO
00JTaCTH )KU3HEACATEITLHOCTH,

- YMETb UHTETPUPOBATh 3HAHUS U3
Pa3HbIX IpEeIMETHBIX 00acTel;

- BBIIBUTaTh HOBBIE UJEH, IPEIaraTh
OpUTMHAJIbHBIE TTOJIXO/Ibl U PELICHUS;
- CIIOCOOHOCTDh UX MCIIOJIb30BAHMUS B
[MO3HABATEIBHON U COLMATIbHOU
MIPaKTHKE

HeOpI‘aHI/I‘-IeCKI/IX 158 OpFaHI/I‘IeCKI/IX
BEIIECTB B OBITY U MPAKTUYECKOM
JACATCIIBbHOCTH YCIIOBCKA,

- YMGTB BBISABJIIATH xapaKTepHLIe HpI/I3HaKI/I
1 B3aNMOCBS3b I/I3y‘-IeHHBIX HOHﬂTHﬁ,
HpI/IMeHﬂTL COOTBGTCTBYIOHH/IG IIOHATUA
IIPU ONMCAHUM CTPOEHUS U CBOMCTB
HGOPFaHI/ILICCKI/IX 158 OpFaHI/I‘-IGCKI/IX
BCIICCTB U UX HpeBpameHHﬁ; BBISIBJIATH
B3aNMOCBA3b XUMHUYCCKUX 3HaHI/If/'I C
IIOHATUAMU U HpeILCTaBJIeHI/ISIMI/I Z[pyrI/IX
GCTGCTBGHHOHaquBIX HpeI[MeTOB;

- YMeTI) HUCITIOJIBb30BATh HAUMCHOBAHU A
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ
MEXyHapOJHOTO COI03a TEOPETUUECKON U
HpHKJ’I&I{HOﬁ XUMHUHU U TpI/IBI/IaJ'IBHBIC
Ha3BaHUIA BEDKHGfIIHI/IX BCIICCTB (BTI/IJ'ICH,
areTuJIeH, TIUIEePUH, PEHOI,
dbopmanbaeTu, YKCycHas KICIIOTa,
TJIMIUH, YTApHBIN Ta3, YIIIEKUCIbIN ra3,
aMMHaK, ramcHasa u3B€CTh, HETalcHas
U3BECTb, MUTHEBAS COJIA U IPYTHX),
COCTaBJIAATh (GOPMYITBI HEOPTAHUYECKUX U
OPraHWYeCKUX BEUIECTB, YPABHCHUS
XUMHUYECKUX PEAKITU, OOBICHITH UX
CMBICIT; TIOJITBEPKAATh XapaKTEPHBIC
XHMHUYECKHE CBOMCTBA BEILICCTB
COOTBETCTBYIOIIMMH YKCIIEPUMEHTAMHU U
3aMUCsIMU YPAaBHEHUN XUMHYECKHUX
peaKkIuii;

- YMETh YCTaHABJIMBAThH NMPUHAJIC)KHOCTh
M3YYCHHBIX HEOPTAaHHUYECKUX U
OPraHUYECKHUX BEIIECTB K ONPeAeICHHBIM
KJIaccaM U TpyIIaM COSIUHEHUH,
XapaKTEPU30BaTh UX COCTAB U BAKHEHIIIHE
CBOMWCTBA; ONPEICIIATh BUIABl XUHMHUYCCKUX
cBsi3ell (KOBaJIGHTHAs, HOHHAS,
MeTaJuTh4ecKas, BOJAOPO/IHAS ), TUIIBI
KPHCTA/UTMYECKUX PEIICTOK BEIIECTB;
KJ1acCU(PUIIMPOBATh XUMHUCCKHE PEAKITUH;
- copMHPOBATH MPEACTABICHUS: O
XHUMHYECKOH COCTaBIISIONIEH
€CTECTBEHHOHAYYHOU KapTHHBI MUpA,
POJIM XMMUU B TIO3HAHUHU SIBJICHUI
MPUPOJIbI, B JOPMHUPOBAHUM MBIIILICHUS U
KYJIbTYpbI JINYHOCTH, €€ (PYHKIIMOHAIBHOM
TPaMOTHOCTH, HEOOXOAMMOM /ISl PEIICHHS
MPaKTUYECKUX 33]1a4 U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHHUS K CBOEMY
3I0pOBBIO U IPUPOJIHOM Cpelie;

- YMETh MPOBOJIUTH PACUYETHI IO
XUMHYECKUM (popMyiiaM U ypaBHEHUSIM




XAMUYECKHX PEAKIUH ¢ UCTIOJIB30BAHUEM
($U3nUeCKUX BETMUUH, XapaKTePU3YIOLIIX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBa BEIIECTBA;
HUCIIOJIb30BaTh CUCTEMHBIC XUMHNYCCKUEC
3HAHUS Ul IPUHATHS PEIICHUN B
KOHKPCTHBIX )KU3HCHHBIX CUTYyallHUAX,
CBA3AHHLIX C BCIICCTBAMU U IPUMCHCHHUEM

OK 02.
Ocy1ecTBIATH
TIOVCK, aHAJTU3 U
WHTEPIPETAIHIO
nH(popmanuy,
HE00X0 MO
IE
BBITIOJTHEHHUS
3amad
npodeccuoHab
HOU
JeSATeIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOI 0
MO3HAHUS:

- ¢OpPMHUPOBAHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOLETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH 1 00I1I€CTBEHHO! MPaKTHKH,
OCHOBAHHOTO Ha TUAJIOTe KYJIBTYp,
CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOEro MecTa B NOJUKYJIbTYPHOM
MUPE;

- COBEpPUICHCTBOBAHHUE SI3IKOBOU 1
YUTATEIbCKON KYJIbTYPhI KaK
CpPEACTBA B3AUMOJECHCTBUS MEKTY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOU
NesITeIbHOCTH, TOTOBHOCTh
OCYILIECTBIISITH IPOEKTHYIO U
HCCIIEI0BATENIbCKYIO ACSITETbHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE;
OBnajgeHHne YHHBePCAIbHBIMH
Y4eOHbIMHU MO3HABATEIbHBIMH
JelCTBUSIMH:

B) padora ¢ undgopmanueii:

- BJIaJIETh HABBIKAMH IOJTy4YEHUS
nH(pOpPMAaLIUU U3 UCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSTEIHHO
OCYILIECTBIISITH TIOUCK, aHAJIN3,
CUCTEMAaTU3AINIO U UHTEPIPETAIIIO
nH(pOpPMAaLIUU PA3IUYHBIX BUAOB U
(dbopM mpencTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX
(dbopmarax ¢ yueToM Ha3HAYCHUS
nHGOpMAIIUY U LIEIEeBOH ayTUTOPHH,
BBIOMpast ONTUMANIBHYIO (OpMY
MPEJCTABICHUS U BU3YaIU3alUH;

- OLIEHUBATh JOCTOBEPHOCTb,
JIETUTUMHOCTb HH(pOpMALINY, e
COOTBETCTBUE IPABOBBIM U
MOPAJIBHO-3THYECKUM HOPMaM,;

- HCTI0JIb30BaTh CPE/ICTBA
MH(GOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
peleHN KOTHUTUBHBIX,

- yMeTh IUIAHUPOBaTb U  BBINOJIHATH
XUMHUUYECKUN SKCIEPUMEHT (IIPEeBpALCHUS
OpraHUYECKUX BEUIECTB IPH HarpeBaHUH,
MOJIyYEHUE OTWIEHa U U3yYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMH Ha
aNbJIETU/Ibl, KpaxMaJl, YKCYCHYIO KHCIIOTY;
JneHaTtypauus O€IKOB TIpU HarpeBaHUH,
[[BETHbIE peakluuu O€NKOB; IPOBOAUTH
peakuu HMOHHOTO OOMEHa, OIpeNeNsTh
Cpelly BOJHBIX PacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- u
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHHS;
pelarh SKCIEepUMEHTAIbHBIE 3a/laud o
temaM "Mertamnel" u "Hemeramnwl") B
COOTBETCTBUM C MPABWIAMH TEXHHUKHU
0e30MacHOCTH  TNpU  OOpameHun ¢

BEIIECTBAMU u 71a00paTOPHBIM
00opyI0OBaHuEM; MPEICTABIISATh
pe3yIbTaThl XUMHYECKOTO IKCTICPUMEHTA B
dbopme 3armmucu YpaBHEHHI
COOTBETCTBYIOIIUX peakuui U

(GOopMyaHpOBaTH BHIBOABI Ha OCHOBE ITUX
pE3YNIBTaTOB;

- yYMeThb AaHAIM3UPOBATh XHMHYECKYIO
HHQOPMAIMIO, NOIy4aeMyl0 H3 pa3HBIX
HCTOYHHKOB (cpencts MacCOBOM
uHdopmanuu, cetb HTEpHET U pyrue);

- BIaAETh  OCHOBHBIMH  METOJaMH
HAay4HOTO NO3HAHMS  BEIIECTB "
XUMUYECKUX  sBJICHMH  (HaOmromeHue,
U3MEpeHue, 9KCIIEPUMEHT,
MOJICTTUPOBAHHE);

- yMeTb MpPOBOAUTH  pacyeTbl IO
XUMHUYECKUM (opMynaM M ypaBHEHUSM
XMUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM
(bU3MUEeCKUX BEIMYUH, XapaKTePU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI:
Macchl, oObeMa (HOpMaJlbHbIE YCIIOBUSA)
rasos, KOJINYECTBA BEILIECTBA,
UCMOJIb30BATh CHUCTEMHBIE XUMHYECKUE
3HaHUS U TPUHATHS — PEHIEHUH B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYallUsX,
CBS3aHHBIX C  BeUIECTBAMH M HX




KOMMYHHKATHBHBIX H IPUMECHCHHEM

OpraHu3aIMOHHBIX 3314 C

coOI0IcHIEM TpeOOBaHUI

SPrOHOMMKH, TEXHUKH O€30MacHOCTH,

THTUEHBI, pecypcocOepexeHus,

MIPABOBBIX M ATHYECKUX HOPM, HOPM

MH()OPMAMOHHON OE30MMaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHMSI

Y 3alIUTHI HHPOPMAIIHH,

nH(POPMAIIMOHHOH 0€301TacHOCTH

JUYHOCTH,
OK 04. - TOTOBHOCTb K CAMOPa3BUTHIO, - yMeThb IUIAHUPOBaTb W  BBINOJIHATH
Paborats B CaMOCTOSITEIILHOCTH | XUMHUYECKHNA IKCIIEPUMEHT (TIPEBPALCHHS
KOJUICKTHBE U CaMOOTIPE/IEIICHUIO; OpPraHWYECKUX BEIIECTB NMpPU HArPEBaHMWH,
KOMaHe, -OBJIa/ICHHE HABBIKAMU y4eOHO- MOJTly4eHUE OTHJIEHAa U HW3YYEHHE ero
3¢ HexTUBHO HCCIIEI0BATENBCKOM, MPOEKTHON 1 CBOWCTB, KAUECTBEHHbIC pEaKUWU Ha
B3aMMO/ICHCTBO | COLMAIBHOM JESITEIHbHOCTH; QIBJIETUIBI, KpaxMal, YKCYCHYIO KHCIIOTY;
BaTh C Ogaanenne yHUBEPCAJIbLHBIMH JneHaTypanus OeNKOB TpH HarpeBaHUH,
KOJUIETaMH, KOMMYHHMKATHBHBIMH JAeCTBUSIMHM: | IBETHBIE pPEAKIUU OEJIKOB;, IPOBOJUTH
PYKOBOJICTBOM, | 0) COBMeCTHAsI 1eSITEIbHOCTD. peaknmud HMOHHOTO OOMEHa, OIpPENeNsTh
KIIMEHTaMHU - IOHUMATh M UCTIOIH30BATh Cpedy BOJHBIX pPacTBOPOB, Ka4eCTBEHHBIE

MpeuMyIIecTBa KOMaHTHOU U peaknuu Ha cynbdar-, KapOoHaT- W

WHIUBUIYTBHOW PabOTHI; XJIOpUA-aHUOHBI, HAa KaTHOH aMMOHHUS;

- IPUHUMATh 1IeJT COBMECTHOM pelarh SKCIEepUMEHTANbHbIE 3aayd o

JIEATEIIbHOCTH, OPraHU30BbIBATH U temam "Meramte" u "Hemertamnel") B

KOOPJIMHUPOBATH ACUCTBUS IO €€ COOTBETCTBUU C TMPaBUJIAMU TEXHUKHU

JOCTH)KCHHIO: COCTABJIATH TUTaH 0e30MacHOCTH  TNpU  OOpameHun ¢

JEUCTBUM, paclpeiensiTh POJIU C BEIIECTBAMU u 1a60paTOPHBIM

y4€TOM MHEHUN yYaCTHUKOB 000pyn0BaHNEM; MIPE/ICTaBIATh

00CYXKJaTh pe3y/IbTaThl COBMECTHOM | pe3ysbTaThl XUMUYECKOTO SKCIIEPUMEHTA B

paboThI; dbopme 3armmucu YpaBHEHHI

- KOOPJIMHUPOBATH U BBIMOJIHSTh COOTBETCTBYIOIIUX peakuuit u

paboTy B YCIOBUSAX PEATbHOTO, dbopMynupoBaTh BHIBOJIBI Ha OCHOBE ATHUX

BUPTYAIbHOTO U KOMOMHUPOBAHHOTO | Pe3y/IbTaTOB

B3aUMO/ICHCTBUS;

- OCYIIECTBJIATH MO3UTUBHOE

CTpaTernueckoe MoBeICHUE B

Pa3IMYHBIX CUTYAIUSAX, IPOSIBIISTh

TBOPYECTBO M BOOOpaKeHUE, OBITh

MHUIMATUBHBIM

OBiajjeHHe YHUBEPCAIbHBIMH

PeryasiTHBHBIMU 1€ CTBUSIMU:

) NpUHSITHE Ce0s1 M APYTUX JIO/Ie:

- MPUHUMATh MOTUBBI U APTYMEHTHI

JPYTUX JIIOJIeH TIpU aHATH3e

pe3ybTaTOB IEATENLHOCTH;

- MPU3HABATh CBOE MPABO U MPABO

JPYTUX JIIOJIeH Ha OUTHOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh

MUD C TIO3ULIUH JIPYTOTO YEJIOBEKa,
OK 07. B o0sacT 3K0J1I0TrMYECKOT0 - chopMupOBaTh MPEICTABICHUS: O
Co/ielicTBOBATh | BOCHHTAHUS: XUMUYECKON COCTaBIISIOLICH




COXPAHEHUIO - cpOPMUPOBAHHOCTH IKOJIOTHUECKON | €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA,
OKpYyKarouen KYyJbTYpbl, TOHUMAHUE BIUSHUSA POJIM XUMUU B IO3HAHUM SIBJICHUI
cpenbl, COIIMATBLHO-?KOHOMHYECKUX PHUPOJIBI, B JOPMUPOBAHUM MBIILICHUS U
pecypcocOepex | MpOIECCOB HA COCTOSTHHUE MPUPOAHON | KYIbTYPBI THYHOCTH, €€ PyHKIIMOHATHLHON
CHHIO, U COLMAJIBHOM Cpebl, 0OCO3HAHUE TPaMOTHOCTH, HEOOXOAMMOM /ISl PEIICHHS
3¢ hEeKTUBHO rJI00ATFHOTO XapakTepa MPAKTUYECKHX 3a7a4 U SKOJOTHYECKU
JICNCTBOBATH B 9KOJIOTUYECKUX TTPOOIIEM; 000CHOBAHHOTO OTHOIIICHUS K CBOEMY
YPE3BBIYANHBIX | - IUVIAHUPOBAHHUE U OCYIIECTBICHUE 370pOBBIO U PUPOIJHOM CPEAE;
CUTyalUsX JNEUCTBUN B OKPYKAIOIIEH cpele Ha - YMETb CO0JII0/IaTh MpaBUiIa

OCHOBE 3HaHUS LEJIEH YCTOMYUBOTO HKOJIOTUYECKHU 11€TIeCO00Pa3HOTO

pa3BHUTHS YEIOBEUYECTBA; MOBEJICHUS B OBITY U TPYIAOBOM

AKTUBHOE HENPUATHE ICUCTBUM, JIEATEIIbHOCTH B LIEJISIX COXPAHEHHUSI CBOETO

MPUHOCSIIUX BPEA OKPYKAOIIEH 370pOBbS U OKPYKaIOLIEeH NPUPOTHON

cpene; Cpelibl; yYUTHIBaTh ONTACHOCTH

- YMEHUE MPOTHO3UPOBATH BO3JCMCTBUS HA KUBBIE OPTraHU3MBbI

HEOJIaronpusTHBIE SKOJIOTUUECKHE OIPENEIEHHBIX BEIIECTB, IOHUMAas CMBICII

MOCJIEICTBUS MTPEATPUHUMAEMBIX MOKa3aresisi NpeesIbHON JOMYCTUMOMN

JEUCTBUI, IPEIOTBPALIATh UX; KOHIICHTPALNU

- pacuIMpeHue onbiTa AESITEIbHOCTH

AKOJIOTHYECKOM HAITPaBICHHOCTH;

- OBJIaJICHUE HAaBBIKAMU YIEOHO-

HCCIIEIOBATENBCKOM, MPOEKTHOM 1

COITMANBLHOM JICSITCIIFHOCTH,

TIK 1.1. -yMETh IJIAHUPOBATH ITOITAITHOE - BJIaJICHHE OCHOBHBLIMH METOJaMU
[IpousBoaUTH MPOBEJICHUE PA3TUYHBIX BUIOB HAYYHOTO MO3HAHUSI, UCITOJIb3YEMBIMU B
MOHTaX moHTaxkxa BMAC cpenneit n XUMUHU: HAOJIIOJCHHE, OIIHCAHHE,

BMAC BBICOKOM CJIOKHOCTH U3MEpPEHUE, SKCIIEPUMEHT; YMEHUE

CpenHen u - BBITIONIHATE MOHTak BMAC 00pabaThIBaTh, OOBSACHATH PE3YIbTATHI
BBICOKOI cpe;[Hef/'I " BBICOKOU CJIOKHOCTH C MNPOBCACHHBIX ONBITOB U ACIaTh
CJIO’)KHOCTH B CO6J'IIO,Z[€HI/I€M Tpe6OBaHI/II>'I BbIBObI, TOTOBHOCTH U CIIOCOOHOCTD
COOTBCTCTBUU 6epe)1(n1/[]30ro IIPOU3BOJICTBA, IMPUMEHATH METOAbI IIO3HAHUA IIPHU
C TEeXHUKHA 6630HaCHOCTI/I, PEIICHUHU NPAKTHYCCKUX 3ada4,
Tpe6OBaHI/IHM 3KOJIOTHYECKOU 0e30MacHOCTH - 3HAHUEC OCHOBHBIX (bOpMy.]'I 1 3aKOHOB
H TCXHUKH - moadupaTh HEOOX0AUMOE XUMHH;
0e301acHOCTH - BJIaJEHHE OCHOBHBIMH HaBbIKAMU

000py/I0BaHUE U UHCTPYMEHT B
COOTBETCTBHU C OTEPALIMOHHO-
TEXHOJIOTMYECKUMHU KapTaMH Ha
pazyinuHbie BUbI MOHTaxa BMAC,
IPOBOANTH BU3YAIbHYIO U
UHCTPYMEHTAIBHYIO OLIEHKY
kadyectBa MoHTaxka BMAC cpenneit
1 BBICOKOU CJII0KHOCTH
VcTaHaBauBaTh COOTBETCTBUE
ANEKTPUUECKUX U
3JIEKTPOMArHUTHBIX MapaMeTPOB
cmoHTHpoBaHHbIX BMAC cpenneit
1 BBICOKOU CJI0KHOCTH
MaCIOPTHBIM JIAHHBIM C
HCIIOJb30BAHUEM KOHTPOJIBHO-
W3MEPUTENIBHOM armapaTyphl.

- 3HaTh BUJIBI MOHTaXKa U
TEXHOJIOTHS BEITTOJIHEHUS MOHTaKa

pelIeHHsI TPAKTHYECKHX 3a/1a4;

- BJIQJICHUC MTPABHIIAMH TEXHUKHU
0€301aCHOCTH MTPH UCTIOJIb30BaHUH
XHUMUYECKUX BEIIECTB;

- cOpPMHUPOBAHHOCTH COOCTBECHHOM
TIO3HIIMHU TI0 OTHOIICHUIO K XUMUYECKOM
uH(pOpPMaIINHY, TOTy4aeMON U3 pa3HbIX
HUCTOYHUKOB




nedaTHbIX 6;10k0B BMAC
TexHuueckue XapakTepUCTUKU U
Ha3zHavYeHUE 000PYIOBaHMS U
MHCTPYMEHTOB 1P BBIIIOJIHEHUU
paboT 1Mo MOHTAXY, PETYIUPOBKE,
HacTpolike u TapupoBke BMAC

- TEXHOJIOTHUIO ITPOBEJCHUS
MOHTaKa, PEryJIMPOBKU, HACTPOUKHU
U TapupoBku napametrpoB BMAC,
npaBujIa TEXHUKU 0€301IaCHOCTH
IPU NIPOBEJICHUU TEXHUYECKOTO
obcnyxuBanusi BMAC, kpurepuu
BU3yAJIbHOW U MHCTPYMEHTAJIbHOU
OIICHKHM KaueCcTBa MOHTAaXa.

- TpeboBaHUs IKOJOTUUYECKON
0€30MacHOCTH NPU MOHTaXe
BMAC, snemeHThI O€pexITMBOTO
MIPOU3BOJICTBA IIPU MOHTAXKE
BMAC, npaBuna TEXHUKH
0€30MacHOCTH MPH MPOBEACHUN
MoHTaxa bMAC, kpurepnun
BU3YAJIbHOW W MHCTPYMEHTAJIBHON
OIICHKHU KaueCTBa MOHTaXa




3. OueHka ocBoeHus y4eOHOM TUCHUIINHBI:
3.1 ®opmbl 1 METOIBI KOHTPOJIS.
[IpenmeToM oOLEHKM ciayxaT ymeHus W 3HaHus, npenycMorpeHHble @PI'OC no nucuunnmuue OO/.07
«XuUMHUSL B CIHEIHAIBbHOCTH», HaNpaBlICHHbIE Ha (OPMHpPOBaHHWE OOMMX M MPOPECCHOHATBHBIX

KOMHGTCHHHﬁ, a TaKKC JIMYHOCTHBIX PE3YJIbTATOB B paMKaxX IIpPOTrpaMMbl BOCIIUTAHHUA.

KonTpoab u oneHka ocBoeHUs1 Y4eOHOI JMCIUIUIMHBI 110 TeMaM (pa3aenam)

Ne | OK/TIK | Moayas/Paznen/Tema Pe3yabTaT 00yueHus Trmut OIIeHO‘lH:) X
MeponpusTHI
| | OcHoBHOE coep:kaHue
1 Paznen 1. OcHoBBI D opMyJIHPOBaTH Ha30BbIE
CTPOEHHUS BelleCTBA |[MOHATHA M 3aKOHbI XUMHU
1.1 |OK 01 CrpoeHue aToMOB Cocrasuars xummnueckue | 1. Tect «Ctpoenne aToMoB
XUMUYECKUX bopMynBl COeIMHEHUH B XUMUYECKUX DJIEMEHTOB U
AJIEMEHTOB U TIPUPOJA |COOTBETCTBUU CO CTETICHBIO |TIPUPOJA XUMUUECKOU CBSI3M.
XUMHUYECKOU CBS3H OKHCJICHUS XUMHUYECKIX 2. 3agady Ha COCTaBJIEHHE
AJIEMEHTOB, HCXOS U3 XUMUYECKUX HOpMYT
BAJICHTHOCTH 1 JIBYXaTOMHBIX COCTMHECHHIA
ANEKTPOOTPUIIATENBHOCTU.  |(OKCUIOB, CyIb(UI0B, THAPUIOB
CocraBisth peakuuu U T.IL.).
COCIMHEHMS, pa3yiokeHus, |3. 3agaHusi Ha UCTIOJIb30BaHUE
oOMeHa, 3aMellleHus, XUMHYECKON CUMBOJIUKH U
OKHCIATEIBHO- Ha3BaHUU COCTUHEHUH I10
BOCCTaHOBUTEJIbHbIE HOMEHKJIAType MEXIYHAPOJIHOTO
peaxiuu. CO103a TEOPETHUUECKON U
MPUKIATHON XUMHUH U
TPUBUAIBHBIX HA3BaHUN JUIS
COCTAaBIICHUSI XUMUYECKUX
dbopMyn AByXaTOMHBIX
coeMHeHuH (OKCUIOB,
Cynab(hUI0B, THAPUAOB U T.I.) U
JIPYTUX HEOPTaHUUYECKUX
COEIMHEHUH OTIENbHBIX KJIACCOB
1.2 |[OK 01 [Tepuoanueckuii 3akoH | XapakTepu30BaTh 1. Tect «Mertammuaeckue /
OK 02 u Tabmuna J.1. XUMUYECKUE ANEMEHTHl B |HEMETAJUIMYECKUE CBOMCTBA,
MeneneeBa COOTBETCTBUU C UX ANEKTPOOTPUIATENBHOCTD U
MOJIOKEHUEM B CPOJICTBO K 3JIEKTPOHY
NEePUOJIUYECKON CUCTEME  |XMMHYECKUX JIEMEHTOB B
XUMHUYECKUX DIIEMEHTOB COOTBETCTBHUE C UX IEKTPOHHBIM
A.1. Menneneesa CTPOCHUEM M IIOJIOKEHUEM B
MIEPUOANYECKON CUCTEME
XHMHYECKHUX 371eMeHTOB [I.1.
MeHnneneeBay.




OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHUATHH

2. IlpakTyeckue 3ailaHus Ha
YCTaHOBJICHUE CBS3U MEX]TY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB M TIEPUOTUIECCKUM
W3MCHCHHEM CBOMCTB
XUMUYECKUX DJIECMCHTOB U HX
COCIUHEHHUN B COOTBETCTBUH C
nonoxenueM Ilepuonnueckoi
CHCTEME.

3. IIpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHUYECKHUE 3a/IaHUS Ha
XapaKTEePU3ALUI0 XUMHYECKIX
2JeMEeHTOB: «MeTtamdeckue /
HEMETAJUIMIECKHE CBOMCTBA,
ANEKTPOOTPHUIATETHHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMUYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX ICKTPOHHBIM
CTPOEHUEM U TI0JIO)KEHHEM B
MEPUOINYECKOIN CUCTEME
XHUMHYSCKHUX IJIEMEHTOB

J.1. MenneneeBa»

Paznmen 2.
XuMHUYeCKHe peakunu

XapakTepu3oBaTh THIbI
XHMHYECKHUX PeaKIuid

KonTpoabsHas padora
«CTpoeHue BelecTsa u
XUMHYeCKHe PeaKium»

2.1

OK 01
OK 04

THIB XUMHUYECKHAX
peakuui

CocTaBiATh peakiuu
COCMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIIeHHS,
OKHCIIUTEIIBHO-
BOCCTaHOBUTEIIbHBIC
peakiuu

1. 3amauu Ha cOCTaBJIEHUE
YpaBHEHUH pEaKIUi:

— COCIUHEHHS, 3aMEICHM,
pasnoxeHusi, 0OMeHa,

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C
HCI0JIb30BaHHEM METOIA
AJIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl
BEIIIECTBA MK 00BEMA

ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJHOTO M3 YYaCTBYIOLIUX B
peaklMK BEIIECTB; PACUEThI
Macchl (00bEMa, KoMuecTBa
BEILIECTBA) MPOJAYKTOB PEAKIIH,
€CIIK OJHO U3 BEILECTB UMEET




Tunbl oIeHOYHBIX

Ne | OK/IIK |Mopyas/Pazgen/Tema| Pe3yabtar 00ydeHus .
MeponpusTHI
npuMecu
2.2 Onexrponutnueckas  (CocCTaBiATh ypaBHEHUS 1. 3anaHus Ha cocTaBieHHE
JYccoLuanus u XMUMHUYECKUX PEaKIUU MOJIEKYJIIPHBIX U MOHHBIX
MOHHBIA 0OMEH MOHHOTO OOMEHa ¢ peaKuuid ¢ y4aCTUEM KHCIIOT,
Y4aCTUEM HEOPTraHUYECKUX |OCHOBAHUM M COJIEH,
BELIECTB YCTaHOBJICHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
3 Pa3nen 3. Crpoenue u (McciaenoBars crpoenue u | KonrposbHasi paGora
CBOliCTBa CBONCTBA «CBO#CTBa HEOPraHMYECKHUX
HEOpraHu4ecKux HEOpPraHU4ecKUX BellecTB |BellecTB)
BellecTB
3.1 |OK 01 Knaccudukanus, Knaccugpunuposats 1. Tect «Homenknatypa u
[IK1.1 HOMEHKJIaTypa U HEOPraHWYECKHUE BEILECTBA |HA3BAHUE HEOPraHUYECKUX
CTpOeHHue B COOTBETCTBUU C UX BELIECTB UCXO/IS U3 UX
HEOPraHUYECKUX CTpOEHUEM XUMHYECKON (HOPMYIIbI UITH
BEIECTB COCTaBJIEHUE XUMUYECKOU
(bopMyIIbl UCXO/IS U3 Ha3BaHUS
BEIIECTBA MO MEXKIYHAPOIHON
WJIM TPUBHATIBHOMN
HOMEHKJIaType».
2. 3ajauu Ha pacyeT MacCOBOH
JI0JTH (MacChl) XHMHYECKOTO
aJIeMeHTa (COCIMHEHNS) B
MoJIeKyJie (cMecH).
3. IIpakTrueckue 3aJaHus 1o
KJIacCU(pHUKAIIUU, HOMEHKIIAType U
XUMHYECKUM (popmyrnam
HEOPraHUYECKUX BELIECTB
Pa3IMYHBIX KIJIACCOB.
3.2 |OK 01 DU3UKO-XUMHUYECKHE | YCTaHABIMBATH 1. Tect «OcobenHocTu
OK 02 CBOMCTBaA 3aBUCUMOCTD (DU3UKO- XUMHWYECKHUX CBOMCTB OKCHIOB,
[IK1.1 HEOPraHMYeCKUX XUMUYECKUX CBOMCTB KHUCJIOT, OCHOBaHUH, aM(POTEPHBIX
BEILECTB HEOPraHMYECKUX BEIECTB |TUAPOKCUIOB U COJIEN.

OT CTPOCHUA ATOMOB U
MOJICKYJI, a TaKKC THUIIa
KpHCTaHHH‘ICCKOﬁ peUICTKU

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMHUYECKUX PEAKLIUI
C y4acCTHEM IPOCTBIX U CJIOKHBIX
HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJJIOB, HEMETAJLIOB U
aM(OTEpHBIX IIEMEHTOB;
HEOPraHUYECKUX KHUCIIOT,




OK/IIK

Monayas/Pa3nen/Tema

PesynbTaT 00yuenus

THIBI OLIEHOYHBIX
MeponpHUATHH

OCHOBaHMI U aM(POTEPHBIX
TUAPOKCUIOB, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MTOJTyYEHUSI.
3. IIpakTHKO-OpHEHTUPOBAHHBIE
TEOPETUYECKHUE 3aJaHUsI Ha
CBOWCTBA U NOJIYYCHHUE
HEOPraHMYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Unentuduxanus
HEOPraHMYeCKUX
BEILECTB

Hccnenosarthb
KAa4CCTBCHHBLIC peaKIII/II/I
HGOpFaHI/ILIeCKI/IX BCIICCTB

1. IIpakTMKO-OpUEHTUPOBAHHBIE
3aJIaHUsS 110 COCTAaBJICHUIO
XUMHUYECKHX PEAKLUN C y4aCTUEM
HEOPraHUYECKHUX BEIECTB,
WCTIOJIb3YEMBIX ISl UX
UICHTU(UKAITIH.
2.JIaboparopnas padota Nel
“Unentuduxarus
HEOPraHWYECKUX BEIIECTB”

Pa3nen 4. Ctpoenue u
CBOMCTBA
OpPraHMYecKux
BellleCcTB

HUccaenoBarh CTPOCHUE U
CBOIiCTBA OpPraHun4eCKux
BEIIECTB

KonTpoasHas padora
«CTpoeHHe U CBOCTBA
OPraHU4YecKHUX BellecTB)

4.1

OK 01
IIK1.1

Knaccudukanmus,
CTpOCHUE H
HOMECHKJIaTypa
OpPraHMYECKUX BEILECTB

Knaccudunmponars
OpraHUYecKHe BEIIEeCTBA B
COOTBETCTBHUH C UX
CTpPOCHHEM

1. 3amaHus Ha cOCTaBJICHHE
Ha3BaHWUW OPTraHUYCCKUX
COCJIMHEHUH IO TPUBUAIBHOMN WIIN
MEXKIYHAPOTHOM
CHUCTEMAaTUYECKOW HOMEHKJIATYype.
2. 3aga”Husa Ha COCTaBJIEHUE
MOJTHBIX M COKPAIIIEHHBIX
CTPYKTYPHBIX OpMyIT
OPraHUYECKHUX BEIIECTB
OT/IEJIbHBIX KJIACCOB.

3. 3ayauun Ha onpeeeHue
npocTeue GopMyIIbl
OPraHuYeCcKO MOJIEKYJIbI, HCXOS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK1.1

CBolicTBa
OpPraHUYEeCKUX
COEIMHEHUN

YcraHaBauBaTh
3aBUCHUMOCTH (DU3UKO-
XHUMHYECKUX CBOMCTB
OPraHUYEeCKHUX BELIECTB OT
CTPOEHHUS MOJIEKYII

1. 3amanus Ha cocTaBJICHHE
YPaBHEHUN XUMUYECKUX PEaKLIUI
C Yy4aCTHUEM OPTaHUYECKHX
BCIIECTB HA OCHOBAHUH HX
COCTaBa U CTPOCHHSL.

2. 3agaHus Ha COCTaBICHHUE
YpaBHEHUN XUMUYECKUX




Tunbl oIeHOYHBIX

Ne | OK/IIK |Mopyas/Pazgen/Tema| Pe3yabtar 00ydeHus .
MeponpusTHI
peaKunii, WIIIOCTPUPYIOIUX
XUMHYECKUE CBOMCTBA C YUETOM
MEXaHHU3MOB MPOTEKaHUSI JaHHBIX
peaKuuii U TeHETUYECKON CBS3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuerHble 3a1auu 1o
YPaBHEHUSM pEaKkuil C yuacTHEM
OpraHUYECKUX BEILECTB.
4.3 |OK 01 WNnentuduxanms HccnenoBath 1.IIpakTHKO-OpUEHTHPOBAHHBIE
OK 02 OPraHN4YeCKUX KauEeCTBEHHBIE PEAKIIUH 3aJaHusA II0 COCTABJIEHUIO
OK 04 BEILIECTB, UX 3HAUCHNUE |OPraHWYECKUX COCIMHEHUN |XMMHUYECKUX PEAKIUH C y9aCTHEM
[IK1.1 W IPUMEHEHUE B OTJIEIIbHBIX KIJIACCOB OpPraHUYECKUX BEIIECTB, B T.4.
OBITOBOM U MCIOJIb3YEMBIX JUISl KX
ITPOU3BOICTBEHHON uAeHTU(PUKAIIY B OBITY U
NeSITeIbHOCTH MIPOMBIIIJICHHOCTH.
YyeloBeKa
5 Pa3nen S. XapakTepu3oBaTh
Kuneruveckue u BJIMSIHHE PA3JTHYHBIX
TepMOAMHAMHUYECKHE |(PaKTOpOB Ha paBHOBecHE
3aKOHOMEPHOCTH U CKOPOCTh XMMHUYECKHX
NMPOTEKAHUS peakuuii
XUMHMYECKHX PeaKIui
5 |OKO01 CKOpOCTh XMMUUYECKUX |XapakTepu3oBaTh BiMsHUE |[[pakTHKO-OpHUEHTUPOBAHHbIC
OK 02 peakuuii. XuMHU4YECKOE |KOHUECHTPAIIMHU TEOPETUYECKHUE 3aJ]aHus Ha
[IK1.1 paBHOBeECHE pearupyronmx BEMeCTB U |aHaau3 (PaKTopoB, BIUSIONIMX Ha
TEMIIEpaTypbl HA CKOPOCTh |U3MEHEHUE CKOPOCTH
XUMUYECKUX pPEAKIUI XUMHUYECKON PEaKUU.
XapakTepu3oBaTh BIUSHUE
M3MEHEHUs KOHLIEHTPalluu
BEILIECTB, PEAKLIUH CPE/bl U
TEMIIEpaTypbl HAa CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS
6 HccnenoBarbh HCTHHHBIE
Pa3nes 6. PacTBOpbl  (pacTBOpBI ¢ 321aHHBIMHA
XapaKTepuCTUKAMM
6.1 |OK 01 ITonatue o pactBopax |Pa3nuuars HCTUHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOPBI pacTBOPOB.

IIK1.1




TunbI OLEeHOYHBIX
Ne | OK/IIK |Mopyas/Pazgen/Tema| Pe3yabtar 00ydeHus B .
MepOonpUsITHI
6.2 |OK 01 HccnenoBanue cBoiicts [MccnenoBars hpuznko- JlaGopatopnast pabota Ne2
OK 04 pacTBOpOB XUMUYECKUE CBOMCTBA “IIpuroroBneHue pacTBOpoB”
[1K1.1 VCTUHHBIX PaCTBOPOB

IpodeccnonanbLHO-OpHEHTHPOBAHHOE CO/IePKAHME (COepPKAHNE MPUKJIATHOTO MO/TYJIs1)

Paspen 7. OuenuBath nocjaeacTeus |3ammra Keiica (¢ yueTrom
Xumusi B ObITY U OBITOBOI H Oyayureil npogeccuoHaIbHON
NMPOM3BOJACTBEHHOI  |MPOU3BOACTBEHHOM e TeIbHOCTH)
AesiTeIbHOCTH JesiTeJIbHOCTH YeJI0BeKa ¢
YyeJIOBEKAa MO3UIUI IKOJIOTHYeCKOMH
0€e30MacHOCTH
OK 01 Xumusi B OBITY H OuenuBats nocnencteus  |Keiic (c yaetrom Oymymieit
OK 02 IIPOU3BOICTBEHHON OBITOBOM U npodeccroHalIbHON
OK 04 JIeITEIbHOCTH MPOU3BOJACTBEHHOMN JIESITETHHOCTH)
OK 07 qeJI0BEKa NEeITeIbHOCTH YelloBeKa ¢ |B0o3MOKHEIE TEMEI KEMCOB:
IIK1.1 MMO3UITUHN DKOJIOTUYECKON 1. IToTennenne kxuMara u

0€30macHOCTH BBICBOOOKIEHNE Ta30BbIX
THUIPATOB CO JHA OKEaHa.

2. byaymue matepuansl 1ist
aBua-, MallliHO- U
MPUOOPOCTPOCHUSI.

3. HoBble Matepuaiibl 1ist
COJTHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE

PaCTUTCIIBbHBIX IIPpE€IIapaToB




4.3amaHust 1JIsl OLEHKH OCBOEHHS U CIUIIIUHBI

KoHTpoub 1 o11eHKa pe3ysIbTaTOB OCBOEHUS Y4€OHOM NMCHUIUIMHBI OCYLIECTBIISIETCS
IIpernoJaBaTesIeM B IIPOLIECCE MPOBEACHUS YUEOHBIX 3aHITUM, IPAKTUUECKUX 3aHATHH, IPOBEPOUHBIX
paboT, TECTUPOBAHHUS, YCTHOTO OIMPOCA, BHITOJIHEHUSI CAMOCTOSITEIILHBIX padoT. iToroBas arrecrarus B
dopme muddepenupoBannoro 3auéra. CTyAeHT gonyleH K auddepeHIupoBaHHOMY 3a4€Ty, €CITU
BBIIIOJIHCHBI U 3a4YTCHBI BCC MMPAKTUYCCKUC 3aHATHUA, BHCAYIUTOPHBIC CaAMOCTOATCIIBHBIC pa60TI>I
BBITIOJIHEHBI Ha ITOJIOKHUTECIIbHBIC OIICHKMH.

4.1 TeopeTnueckue 3aJaHue MO JUCHUILIUHE .

[TepeunciuTe OCHOBHBIC MTOHSATHS XUMUU.

Kak otnnants (pu3nueckoe sIBICHUE OT XUMHUYECKOTO?

HazoBure Tumsl xumudeckux Gopmyst. [IpuBenure mpuMepsl.

Kakue XxuMuveckue sIBIICHUS JISKAT B OCHOBE TEXHOJIOTHYSCKUX OTIEPAIANA Ha MPEATPUATHIX

KEJIE3HOJOPOIKHOTO TpaHCTopTa?

5. CdopmynupyiiTe OCHOBHBIE KOJUICCTBCHHBIC 3aKOHBI XUMHH U OOBSICHUTE WX C TOYKH 3PCHUS
ATOMHO-MOJIEKYJIIPHOTO CTPOCHUSI.

6. B uem oTiimumne GopMyITHPOBKH MTEPHOINIECKOTO 3akoHa, nanHoi JI. V. MeHeneeBbIMm,
OT COBpEMEHHOH (HOPMYITUPOBKU?

7. Kakue cBOWCTBa XUMHUUYECKUX DJIEMEHTOB H3MEHSIOTCS TTEPUOIMICCKH ?

8. Ilokaxurte Ha MpuMepe CBOMCTB MIEJIOYHBIX METAJUIOB U TaJIOT€HOB 3aKOHOMEPHOE U3MEHEHHE
HX CBOMCTB.

9. [IIposemute 0030p cTpyKTypHhI [leproanyueckoii cuCTEeMbl XUMHUYECKUX YJIEMEHTOB.

10. TTokaxkuTe B MEPUOAUYECKON CHCTEME TEPUO/Ibl XUMUYECKHUX 3JIEMEHTOB U OOBICHUTE
W3UYECKUN CMBICT IIepUO/a.

11. TlokaxkuTe B MEPUOANYECKON CUCTEME TPYIIBI XMMUYECKHUX 3JIEMEHTOB U 00BICHUTE
(bu3nuecKuil CMBICT IEJICHHSI 3JIEMEHTOB Ha TPYIIIbI U OATPYIIIHIL.

12. Yem xapakrepusyroTcs S-, p-, d- u f-amemenTs1?

13. ChopmynupyiiTe onpenencHue TOHITHSI «aTOM.

14. W3 xakux 4acTUIl COCTOUT aToOM?

15. ChopmynupyiiTe onpeaencHue MOHATUS «OPOUTAIIBY.

16. CkoJbKO MPOCTPAHCTBEHHBIX OPUEHTAIUI BO3MOXKHO IS S- U P-31IEKTPOHOB?

17. Kakumu napaMmeTpamu XapaKTepU3yeTcsi COCTOSIHUE AJIEKTPOHA B aTome?

18. Kak onpenenuTs MaKCUMaIbHOE YHCIIO AIEKTPOHOB Ha KaXKJIOM YpOBHE aToMa?

19. Chopmynupyiite onpeaencHre MOHATUSI «XUMHUECKasi CBA3b.

20. OxapakTepu3yiTe KOBAJICHTHYIO CBs3b. Kakue BUIbI KOBAJIGHTHOM CBSI3U BaM M3BECTHBI?
[IpuBeauTe mpUMeEpHI.

21. Cdopmynupyiite onpeaeieHne TOHITUS «3JIEKTPOOTPULIATETHHOCThY.

22. OxapakTepusyiTe m- U 6-cBsi3u. [IpuBenuTe npumepsl.

23. OOBsicHUTE MeXaHU3M 00pa30BaHUS JOHOPHO-AKIIETITOPHOM CBSI3U.

24. Kakue coelMHEHUs Ha3bIBAIOTCS KoMIUIeKCHbIMU? [IpuBeanTe mpruMepsl.

25. Vkaxurte 006JIacTH MPUMEHEHHSI KOMITJIEKCHBIX COSIMHEHH Ha KeJIe3HOJ0POKHOM TPAHCIIOPTE.

26. KakoBa xapakTepHCTHKa HOHHOU CBSI3U?

27. Kakue coenuHeHUs: OTHOCITCS K HOHHBIM? [IpuBennTe mpuMepsi.

28. Kak OyneT u3MeHSTCS ClIOCOOHOCTh 3JIEMEHTOB K 00pa30BaHUIO METAITMYECKON CBS3U?

29. OxapakTepuszyiTe 0COOCHHOCTH BOJOPOIHOM CBSI3U, €€ BIUSHUE HAa CBOMCTBA BEIIECTB.

30. HazoBuTe arperaTHble COCTOSIHUS BetiecTB. [IpuBenuTe mpumMepsl.

PoONE



31
32

33.
34.
35.
36.
37.
38.
39.

. Uem oTimyaroTcs aMOpQHBIE BEECTBA OT KPUCTAILIOB?

. Ha KOHKpeTHBIX puMepax MOKaKUTE 3aBUCUMOCTh CBOWCTB BEIIECTB OT THUIA KPUCTATUIMYECKUX
pemeToK. YKaKuTe 00J1acT UX UCIIOJIb30BaHUS B MTPO(ECCUOHATBHON AEATEIbHOCTH.
Cdhopmynupyiite onpeeneHue MOHATHI «PacTBOPY, «PACTBOPUTEIIbY.

[lepeuncnute N3BECTHBIE BaM BUIbI PACTBOPOB.

UYro mokasbIBaeT pacCTBOPUMOCTH BelecTBa?

Cdhopmynupyiite onpeieieHre MOHITHS «TEIUIOBON 3(P(EKT PacTBOPEHUS.

CohopmynupyiiTe onpeneieHue MOHATHAS «KOHIEHTPALUS PaCTBOPay.

[lepeuncnnre OCHOBHBIE CITOCOOBI BRIPAKEHHS KOHLIEHTPAIIH PACTBOPOB.

Kakue BemecTBa Ha3bIBAIOTCS AIEKTPOJIUTAMU U HedekTpoiuTamu? [IpuBeanTe mpumepsl.

KpuTeplm OLICHKH OTBCTOB

Ouyenka

Kpumepuu

5 «otny»

OTBeT NOJHBIN U NMPAaBUIBHBIA HA OCHOBAaHUU M3YyYEHHBIX TEOPHIi; MaTepHUal
U3JI0KEH B ONPEACICHHON JJOrMYECKOU NIOCIEN0BATENBHOCTH, TUTEPATYPHBIM
SI3BIKOM: OTBET CaMOCTOSTEIIbHBIN.

4  «xop.»

OTBeT NOJIHBIN U TPaBUJIBHBIN HA OCHOBAHWH N3YYEHHBIX TEOPH; MaTepHal
M3JI0’KEH B ONPEAEIEHHON JIOTHYECKON MOCIIEN0BATEIbHOCTH, IIPH 3TOM JOITyHICHBI
JIBE-TPU HECYIIECTBEHHbIE OLIUOKH, UCIIPaBJIEHHBIE [0 TPEOOBAHUIO
IIPETOIaBATENs.

3 «ymoBIL» OTBeT MOJHBIN, HO TIPU STOM JIOIYIIIEHA CYIIECTBEHHAS OIITMOKA, MIJIH HETIOJTHBIH,

HECBA3HBIN.

2  «Heym.» [Ipu oTBeTe OOHAPYKEHO HEMOHUMAHHUE CTYIEHTOM OCHOBHOTO COJAEP KaHUS

y4eOHOro MaTepHasa Wid AOMYyLIIEHbI CYIECTBEHHbIE OIUOKH, KOTOPbIE CTYACHT HE
CMOT UCIPAaBUTh MIPHU HABOSIIUX BOIIPOCAX MpernojaBaTes.




4.2 HpaKTI/I‘lQCKI/Ie 3aJaHud 1Mo JUCHUIIJINHE

1.

N
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10.
11.

12.

13.

14.

15.
16.

17.

18.
19.

20.
21.

22.

23.

Omnpenenute BAJIEHTHOCTh U CTETIEHb OKUCIICHUS aTOMOB B BemecTBax ¢ popmynamu: N2, NFs,
NHs, H202, F2, SOz, SO3, N20O:s.

Omnpenenure KOJIMYECTBA BEIIECTBA: a) a30Ta Maccoi 14 r; 0) sxene3a maccoit 118 r; B) cepbl
Maccoii 64 r.

Onpenenure macey: a) 0,5 mosas KOH; 6) 3 mosis HNOg; B) 2 Mousib H2SO4; 1) 0,1 mons FeCls.
Omnpenenute MaccoBbIC JA0JIM AIIEMEHTOB B (POCPOPHOIT KHCTOTE.

Paccuuraiite Maccy aTomMa KMCJIOpOJa, €CJIM OTHOCUTEIbHASL aTOMHAsi Macca ero paBHa 16.
JlaiiTe XapakTepucTuky 1o nepuoanyeckon cucreme JI. . MenaeneeBa sneMeHTam C
MOPSAKOBBEIMU HOMepamu 12, 26, 47, 53, 80 u 8§3.

Kax n3menstoTcsi CBOMCTBa JIEMEHTOB B MEPUOJIE, TPYIITE (CIeBa HApaBo)?

UYepes pactBop NaOH maccoit 15 r nponyctim cepoBogopo HaS maccoit 30 r, kakast coJib
obpazyetcs mipu 3ToM? OnpesenuTe ee Maccy U KOJTUYECTBO.

[Tpu B3aumoaeiicTBUU 18 T TEXHUYECKOTO CIIJIaBa ATFIOMUHUS C U30BITKOM PAacCTBOPA TUAPOKCHAA
HaTpusl, Beiaensercs 21,4 nraza  (H. y.). Onpenenute MacCoBYIO JI0JIIO aIFOMUHHUS B HCXOTHOM
CIUIaBe.

Omnpenenure MeMeHT, ipu moHoM cxxuranuu 0,51 r kotoporo o6paszyercs 1,28 r quokcumaa.
Omnpenennure MacCOBYIO JOJIIO CEPHI B Cylb(are IByXBaJEHTHOIO MeTaa, 7,2 T KOTOpOTo Hpu
peakuu ¢ u30BITKOM XJiopua 6apus oopazoBamm 13,98 r ocanka.

Jlst monmyueHust ocanka cynbgaTa 6apus ObLT B3AT PaCTBOP CEPHOUM KUCIOTHI C COJIEPIKAHUEM
OCHOBHOTO BemiecTBa Maccoid 490 r. MaccoBasi 10J1s1 BBIXO/1a COJIM OT TEOPETHUECKH BO3MOXKHOTO
coctaBuiia 96%. KakoBa macca noixydeHHOTO cyibdara Oapus?

Oo6paser ynoopenust conepxut 80% KCI. KakoBa maccoBas mosist kanust B nepecuere Ha KoO B
aTOoM oOpa3siie?

JIJ1 yHUUTOKEHHS BPEIHBIX I'PHI3YHOB B MOJIEBBIX YCIOBUAX UCITIONB3YIOT XJIOP, 3aMOJHSIS UM
HOPBI )KUBOTHBIX. XPAHAT U MEPEBO3SAT XJIOP B CTATbHBIX OaJJIOHAX MO AaBJIEHUEM OKOJIO
6,06-10° I1a. Paccuuraiite 06BeM, KOTOPBIi 3aiiMeT XJ10p Maccoii 50 KT Mpy HOPMATbHBIX
YCIOBUSIX.

Kaxkoit 06beM XJI0poBOI0POIa MOKET ObIThH MoJTydeH u3 40 i1 xmopa?

Oxkcup Banaaus (V) MoaydaroT CKUTaHHEM MOPOIIIKa MeTaslia B Kuciopoae. Paccunraiite maccy
BaHaJUsl, HEOOXOAUMYIO JIJIsl OJTydeHUs! okcuaa Maccoit 50 T.

[IpouzoiiaeT nu noaHas HeUTpalInu3aluus MpU CIMBAaHUHU PACTBOPOB, cofepxamiux 20 r ruapokcuIa
KaJius ¥ 22,5 T a30THOM KHUCJIOTHI?

CocraBbTe 3EKTPOHHYIO (hopMyity aToMa TuTana Ti, atoma kaamus Cd.

CoctaBbTe 21EeKTPOHHBIE (POPMYIIBI DTIEMEHTOB € MOPAIKOBBIME HOMepamu 23, 33. Uem
OTJIMYAIOTCS X DJIEKTPOHHBIE POPMYIIBI?

O6pa3zern rematuta conepxut 82% Fe>O3. KakoBa maccoBas 101 xese3a B JaHHOM oOpasiie?
[Ipu ananu3e cTanu Ha coaepKaHUE B HEl yriepoia oOpasel] CrjiaBa C)KUraloT B TOKE KHCIOpOoaa
U YJIaBIMBAIOT BBIACIUBIIUICS MPH 3TOM okcu yriaeposa (1V). Onpenenure MaccoByro OO
yriiepojia B 00pasiie ctaiu, eciii HaBecka ero osuta 10,00 r, a macca okcuaa yriepoaa (1V)
cocraBuna 0,23 T.

s npurotoBnenust 500 T IEMEHTHOTO pacTBOPA, MPUMEHSEMOTO B CTPOUTENHCTBE, CMEITUBAIOT
75 T uementHoro nopomika, 300 Tmecka u 125 T Bogbl. OnpenenuTe MaccoBbIE A0TIU
KOMITIOHEHTOB B PacTBOpE.

Ha npennpusiTusix skene3H0A0POKHOTO TPAHCTIOpTa (TadbBaHUYECKHE 11€Xa, YIKOJIOTUYECKUE
nabopaTtopum) IJis OTpeIeNIEHUs COJIEp>KaHusl HEPACTBOPUMBIX TPUMeEce B pacTBOPAx MM BOJIE
MPUMEHSIOT GUIBTPOBAHKE. BBIUHMCINTE MacCOBYIO JIOJII0 HEPACTBOPUMBIX MPUMECEH B TAHHOM
oOpa3iie pacTBOpa, eciy Macca ocajika Ha puiIbTpe paBHsiach 1,2 r, Macca punbrpara — 18,8 T.
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27.

28.

29.
30.
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32.
33.

34.

35.
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37.

38.

39.

40.

B kaxoil uBet okpacurcs JaKMyc B pacTBOPE, II0JIy4€HHOM Ipu B3auMoaercTeuu 40 T rugpokcuia
KaJIBLIMS C COJISTHOM KUCTIOTOM, conepaxkatieit 40 r xsiopoBoiopoaa?

CocraBbTe YpaBHEHHMSI JEKTPOIUTUYECKOM TMCCOLMALINN CIIEIYIOIINX OCHOBAHUI: THAPOKCUIA
mutus LIOH, ruapokcuna crponius Sr(OH)z.

CocraBbTe ypaBHEHUS JICKTPOIUTHYECKON AUCCOLUAIIMN CICAYIOIINX COJIEH: CynbdaTa
amoMuuus Alx(SO4)3, kapoonara Hatpust Na;CO:s.

B 200 mu Bogst pactBopmiin 4,0 T okcuaa 6apusi. OnpeneauTe MacCoBYIO JTOJII0 pACTBOPEHHOTO
BEILECTBA B PaCTBOPE.

Hanumure noJyiHble ¥ KpaTKWE MOHHBIE YPABHEHUS PEAKIMI MEXy pacTBOpaMHU: a) XJI0puaa
KaJus 1 HUTparta cepedpa; 0) ruapokcua kanus u Hurpata meau (11); B) cynbdara vHarpus u
HUTpaTa Oapus; r) cyabdaTa aTFOMUHUS U XJIOpHUIa Oapusl.

CocTaBbTe MOJIEKY/SIPHbIE YPaBHEHUS TI0 HOHHBIM YPABHEHUSIM: a) Zn?* + 20H =
Zn(OH)2;

6) FeS + H* = HJS + Fe?";

B) H" + CN" = HCN;

r) CH3COO™ + H" = CH3COOH.

Kecrtkas Boga conepxut ruapokapoonat maraus (MmaccoBas nois 0,008%) u rugpoxapOboHaT
kanbims (MaccoBas ot 0,0012%). PaccunTaiite Mmaccy TUAPOKCHIA KAJIBIHS, KOTOPYIO HAI0
n00aBUTh K BOJE Maccoil 1 T i ycTpaHeHHsI )KECTKOCTH.

Omnpenenure Maccy Xxpoma, KOTopast BbIAETISIETCS Ha KaToe MPH JIEKTPOJIN3e cylbdara xpoma B
TedeHue 3-x yacoB npu Toke 12,4 A, ecnu BbIX0J XpoMa 1o ToKy paBeH 60%. [IpuBenute cxemy
3JIEKTPOJIN3a pacTBOpa Cyibdara Xxpoma.

CocraBbTe ypaBHEHHsI peaklUii, MPOTEKAIONINX Ha rPaQUTOBBIX AJIEKTPOIaX MPH IEKTPOIIU3E: a)
pacmiaBa MgCly, 6) pactBopa MgCl..

Onpenenute HEM3BECTHBIN IBYXBAJCHTHBIM METaJUI, €CJIM MPU MPOMYCKAaHUU TOKa, CUJION 2 A B
teueHue | yaca 14 MuHyT 24 ceKyHJ 4epe3 BOJIHBIA PACTBOP COJM ATOTO METAJJIa HA OJTHOM U3
rpaUTOBBIX ANIEKTPOJIOB BBIIEIHUIICS MeTalll Maccoi 2,94 1. Beixos mo Toky npuHsTh 3a 100%.
Onpenenute Maccy MeAM, BBIIETUBIIECICS HA KaTOJI€ MPU MPOMYCKAHUU TOKa CUJION 2 A B TeUEHUE
10 mun yepe3 pactBop xmopuaa meau (I1).

C KakMMH U3 TIepeUYHCICHHBIX BEIIECTB OYyJEeT pearupoBarh: a) TUJIPOKCUJ] HATPUS —
H20, Zn, Oy, Si, P, NO2, ZnO, Al(OH)3; 0) ruapoxcun 6apus — CO2, Oz, HNO3, NaOH,
NazS0s, FeO, AlOs, AgCl, CuO;

B) ruapokcu maraust — SOz, Oz, HCI, NasPOs, NaOH, CuO. Hamuimunre COOTBETCTBYIOIINE
ypaBHEHUS peaKIuil.

C kakuMM U3 IepevrCIeHHBIX BEIIeCTB OyJeT pearupoBaTh:  a) cojsiHas kuciota — Fe, Hg,
P20s, SOz, AlLOs3, Al, Zn(OH)2, NazS0s4; 0) paz6asiienHas cepHas kuciora — SOs,
FesO4, Cu, Mg, CO, NaszPOQOg, P20s;

B) paszbaBiieHHas a3oTHas kuciora — Zn, S, CuO, Fe, ZnO, Cu, Al(OH)s, P.

41.
42.
43.
44,
45,
46.
48.

HanwummTe cOOTBETCTBYIONINE YPABHEHHSI PEAKIIHIA.
CocraBbre paBuenus peaknuii: NaCl—Na—NaOH—Na>SOs—NaNOs.
Cocraspte ypaBHeHus peakuuit: S—SO2—H2S03—Na,SO3—NaszPOs.
Cocrasbre ypaBuenus peakiuii: CuU—CuU(NO3),—Cu(OH)2—CuO—Cu—CuCl..
CocraBbTe ypaBHeHHUs peakiuii: Zn—2ZnS—ZnClo—2Zn(NO3)2—Zn(OH)2 —Naz[Zn(OH)4].
CocraBbTe ypaBHeHUs peakiuii: P—P205—H3POs—K3POs.
CepHasi KHCJIOTa TMPUMEHSETCS B TEXHOJOTHMH JUIS TPABJICHUS METAUIOB (yHaJCHHE TUICHKH

OKCHJIOB C IOBEPXHOCTH MeTaylIoB). PaccumTaiite ONTUMabHOE OTHOIIEHUE MAacChl KUCIIOTHI B
pacTBope K
Mmacce okcuga meau (II) mpu TpaBineHMHM Meau, €CU WM3BECTHO, YTO KHUCIOTHI Oepérca B 10 pa3

6OJ'H:I.HC, qeM Tpe6yeTc;1 MO0 YPpaBHCHUIO PCAKIIUH.

49.

MoXHO 14 TI0 BHCIIHCMY BHAY OIPCACIUTb, K KAKOMY KJIACCY BCHICCTB OTHOCHUTCSA HJAaHHOC

BEIIECTBO?



50. Kakne (hU3HKO-XMMUYECKHE UCCIIeIOBAHUS (OMBITHI) HEOOXOAMMO TIPOBECTH C BEIIECTBOM, YTOOBI
TOYHO OTIPEICTUTH €ro MPUHAIIICHKHOCTh K:
a) IPOCTHIM BelIecTBaM; 0) MeTa/ljlaM WM HEMETAJIJIaM; B) CJIOKHBIM BEIIECTBAM; I') OKCHIAM; JT)
KHCIIOTHBIM, OCHOBHBIM WM aM(POTEPHBIM OKCHIAM; €) OCHOBAHUSM, KUCIIOTaM KU COJISIM?
51. CocraBbte paBHenus peakiuii: NaCl—Na—NaOH—Na>SOs—NaNO:s.
52. CocraBbTe ypaBHeHus peakiuii: S—S02—H>SO03—NaxSO3—NazPOas.
53.Cocrasbte ypaBHenus peaknuii: Cu—Cu(NO3),—Cu(OH)2—CuO—Cu—CuCl..
54. CocraBbTe ypaBHenus peakiuii: Zn—2ZnS—ZnCl,—Zn(NOsz)>—Zn(OH)2 —Naz[Zn(OH)a4].
55. CocraBbTe ypaBHeHus peakmuii: P—P>05—H3POs—K3PO4.
56. PaccraBbTe KO3 (OUIMEHTHI B YPABHEHHUSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM METOIOM

AJIEKTPOHHOTO OajlaHca, KaK 3TO YKa3aHO BHIIIIE:

a) KMnOs + HaS + HoSO4= MnSO4 + S + K2SO4 + H20;

06) KMnO4 + K>SO3 + KOH = KoMnO4 + KaSO4 + H20;

B) HBr + KMnO4 = Br + MnBr, + KBr + H;0;

r) H2S + KoCr207 + HaSO4 = S + Cra(S04)3 + KoSO4 + H20;

1) Zn + HNOz + H2SO4 = N20 + ZnSO4 + H,0

e) S+ KCIO3+ H20 = Cl> + H2SO4 + KzSO4;

k) HCIOs + SO2+ H,O = H2SO4+ HCI;

3) Mg + H2SO4 = MgSQO4 + S + H20;

n) FeCl, + HCIO4 + HCI = Cl, + FeClz + H20;

K) I2+ KOH = KlOs + Kl + H20;

1) Mg + HNO3 = N2O + Mg(NO3)2 + H20;

M) P + HNO3 + H20 = H3PO4 + NO;

H) SOz + K2Cr,07 + H2SO4 = Cr(S04)3 + K2SO4 + H20;

0) FeS + Oz = Fe203 + SO».
57. Onpenenure 00beM BOIOPO/Ia (MPU HOPMAJIBHBIX YCIIOBHSX), BBIJICIICHHBIN TTPH B3aUMOICHCTBUH C
COJISTHOM KMCJIOTOM aJIFOMUHUSA Maccou 5 T.
58. IlpakTrnueckas padora Ne3 B (hopmMe MPaKTUIECKOM MOATOTOBKH
59. MO’XHO T CYUTaTh KOPPO3HEH CIICTYIOIIHE MPOIIECCH: a) OKUCIICHUE JKeJle3a IIPH dIEKTPOCBAPKE;
0) B3aMMO/JICHCTBHE IMHKA C COJITHOM KUCIOTON NP MOJy4YEHUH pacTBOPA Ui TPABJICHUS METalja B
xoje nasHus. Jlaiite 000CHOBaHHBIN OTBET.
60. byzaer nu 3aIKILEH XKeIe3HO0POKHBII MOCT, BHIIIOJTHEHHBIA U3 CTANIN, OT 3IEKTPOXUMHUUYECKOU
KOPpPO3UH B BOJIE, €CIIM HA HEM YKPENUTh IIACTHHY U3 APYroro MeTajlia: a) Maruus; 0) CBUHLA; B)
HUKEIs?
61. K pactBopy, coaepxarniemy 27 1 xinopuna meau (I1), no6aBunu 14 1 xene3Hsix ommwiok. Kakas
Macca MeJIY BBIICTUIACh B Pe3yJIbTaTe STOU peakiuu?
62. Okcup xpoMa, MPUMEHSIEMBIN B COCTAaBE MACTHI IS MOJIMPOBKU MOBEPXHOCTH JI€TAICH, COJIEPKUT
68,42% xpoma. Omnpenenure cTeneHb OKUCIEHUS XpoMa U GopMyTy OKCUIA.
63. @TOpU ANIOMUHUSA, IPUMEHSIEMBII B IPOU3BOICTBE IMAJIEH, MOIYUYAt0T HEUTpaln3anuen
TUPOKCHUIA aTIOMUHUS TJIABUKOBOM KUCIOTON. PaccunTaiite MaccoByro 1010 (hTOpoBOIOPOIA B
KHCJIOTE, €CJIi Ha B3auMozeicTBre ¢ 200 r ruApoKcHIa aTFOMUHAS TOTpeOoBaioch 405 T MIIaBUKOBOM
KHUCTIOTBHI.
64. MaccoBble 107U IpUMecei B UyT'YHE COOTBETCTBEHHO PaBHEBI: yriepoaa — 4%, kpemuus — 1,5 %,
dbocdopa — 2,2 %, cepst — 0,2 %. Paccuuraiite 006€M Kucopoaa (H. y.), KOTOPBI HEOOXOIUM /IS
OKHCJICHHS yKa3aHHBIX MpruMecelt B uyryHe maccoit 500 kr.
65. OOpazen yyryHa Maccoii 8,2 r paCTBOPHUJIIN B COJISHOM KUCIIOTE, ¥ IIPH 3TOM BBIIEIHIOCH 3,2 J1
BOJIOpoJia (H. y.). CunTas, 4To crjiaB He coAepKall HUKAKHX TOCTOPOHHUX METAJUIMYECKUX U
HEMETAITHYECKUX MPUMeceH, pacCUMTaliTe MaCCOBYIO JIOJIIO yIriiepo/ia B JAHHOM 00pasIie uyryHa.
66. JTabopaTtopHas pabota Ne6
67. Kakue u3 BemecTs, GOpMyIbl KOTOPBIX MPUBEICHHBI HUKE, SBISIOTCS N30MEPAMHU:

CH;~CHz~CH;—CH3CH, CH;~CHz~CH;—CH,

a) ; r) ;
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68. HazoBute yriaeBoaopo/isl, (GopMysibl KOTOPHIX TPUBEAECHBI HUXKE:
CH3- (llH—(llH— CH,

2 CH, CH, ; 6
o
CH—CH—CH;~CH;~CH,
CH;~CH—CH, CH, |
CH, CH, Cofs CH,
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69. Harummure cTpykTypHBIE (OPMYITBI CIETYIONINUX YTIIIEBOJIOPOJIOB:

70. a) 2,2-numeTtwinponad; 0) 2,2,4-TpUMETHUIITICHTaH;

71. B) 2-metmin-3-3tundyran; 1) 1,3-nuMeTmioyTaH.

72. CocTaBbTE YpaBHEHUSI PEAKLIUM, XapaKTEPHbIC /711 XUMHUYECKUX CBOMCTB 3TaHAa.

73. OxapakTepu3yite PU3nUecKre CBOMCTBA IPEACIbHBIX YTIIeBOI0po10B, cocTaBa CaHg u CsHyo.
VYkaxuTe UX NPaKTUYECKOE MPUMEHEHUE Ha KEJIE3HOJOPOKHBIX 00BEKTaX.

74. CocTaBbTE YypaBHEHUSI PEAKIIHi, COTJIACHO CXEME:

75. C - CH4 — CH3Cl — C2Hg — COa.

76. Onpeaenure 00beM KUCIOPO1a, HE0OOX0AMMOTO JijIs TToJTHOTO cropanus 200 T reHTaHa.

77. Macca CKMKEHHOTO ra3za B OalljloHax JUisi TEXHUUECKOTO UCTIOIb30BaHUS Ha MPEANPUATHIX
KEJIE3HOJOPOKHOTO TpaHCHOPTa cocTapisgeT okoJio 10 kr. PaccunTaiite 00beM BO31yxa, HEOOXOIUMBIi
JUIS CKUTAHUS ATOTO KOJIMUYECTBA rasa, roJiarasi, 4To €ro OCHOBHOM coctaB — mpornad. Kakoit o0bem
YIJIEKUCIIOTO Ta3a MpU 3TOM BbIIEIUTCs? PacyeTsl mpuBeIuTe K HOPMAJIbHBIM YCIIOBUSM.

78. PaccuuTaiiTe 00beM BO3lyXa, HEOOXOAUMBIH JIJIsl CTOpaHus Ta3000pa3HOTO TOIUIHMBA,
IPUMEHSEMOTO B TEILIOBO3HOM X03siicTBe, 06beMoM 1 M3 ¢ 06beMHBIMU oMK MeTaHa 91%, HTaHa
4%, Boopoaa 2%, a30Ta ¥ Ipyrux HETOPHOYMX razoB 3%.

79. CocTaBbTe ypaBHEHHUs PEAKLUi, COTJIACHO CXEMaM:

a) CHs — C2Hs4 — C2Hs — COo.

06) C.He— CoHsCl — CoHs — CoHsOH.

80. Onpenenute 00beM THIICHA, 00PA3YIOIIErocs MpH JAeruIpaTaliy 3TUI0BOro crnupra maccoit 200 r,
€CJIM BBIXOJ MPOAYKTa cOCTaBUT 80% OT TEOPETUUECKH BO3MOKHOTO?

81. Onpenenute 00beM ITUIICHA, KOTOPBIM HEOOX0IUM /11 TosTydeHus 126 Kr okcua STHIIeHa,
YUUTBIBAsI, YTO MPOU3BOICTBEHHBIC IOTEPH 3TUJIEHA cOCTaBIsAIOT 10%.

82. Ompenenute Maccy Opoma, HEOOXOJUMOTO Ui morydeHus 1,2-qubpomatana u3 17,5  sTuieHa.
83. CocTaBbTe ypaBHEHUS pEaKLUid, COTJIACHO CXEMaM:
a)CaCO3 — A — CaC — CoHo — CesHg;



CH,— CH,Cl— C,H,— C,H,— CH=CHCI — (—CHZ—(liH—)n;

6) Cl
84. HazoBute 00acTi NpUMEHEHHS alleTHIICHa, €r0 TOMOJIOTOB U MPOU3BOIHBIX HA MIPEANPUATHIX
KEJE3HOIOPOKHOTO TPAHCTIOPTA.
85. Ompenenure 00beM aleTuiieHa, HEOOXOIMMOTO JUIsl TOJydeHus: | KT BUHWIXJIOPUAA, TIPU BBIXOE
90% OT TeopeTUUECKH BO3MOKHOTO.
86. Onpenenute 00beM BOAOPOIa, TpeOyemMoro [yt nouydenus 134 j1 aTaHa npu ruipupoBaHUU
alleTUIICHA.
87. Onpenenute 00bEM alleTUIICHA, KOTOPHI MOYKHO TIOJIYYUTh U3 KapOu1a KaJbIus Maccoi 15 xr.
Ecnu nons npumeceit B kapOuje kaibliug coctabisieT 15%.
88. OmpenennTe 06BEMEI alleTHIIEHA U BOJOPOA (H. y.), 06pasyromerocs mpu kpekuare n3 1000 m3
MIPUPOIHOTO Ta3a, coaepxaiiero 96% merana.
89. CocTaBbTe ypaBHEHUS PEAKIINM, COTJIACHO CXEME:
a) CHs — CoH2 — CgHe — CeHauo.
0) CaCO3 — CaO — CaC, — CoHz — C2Hs — CoHsCl — C4Hio — 1mknoOyraH.
B) CHs— CH3Cl — C;Hs — C2HsCl — C3Hg — A — CsH14 — CsHs — CeHsNO:s.
90. OmpenenuTe Maccy MUKIOTEKCaHa, HEOOXOAUMOTO — JUTs TToJTydeHust 2,43 Kr OeH30J1a IPH PeaKkinu
nerupupoBanus. Kakoii ra3 u B kakom o0beme obpazyercs?
91. Kak, ucxoss u3 Metana, nmoxyauth 6en3on? Onpeaenure 00beM MeTaHa, HEOOXOIUMOTO IS
noxydeHus 8,2 T 6eH3osa 6e3 yuera moTepb.
92. CocraBbTe CTPYKTypHBIE (HOPMYJIBI CIEAYIOIINX BEIIECTB:
a) 2,4,6-tpumeTtunodensor; 6) 1-metnmn,4-nu300yTUin0eH30I;
B) 1,4-n30mponunOenH3oit; ) 2-MeTu,3-3THI0EH30.
93. Kakas Macca 6eH305CyIb(POKUCIOTHI MOJIYYUTCS MPU JeHUCTBUM 200 mn 94% -HorO pacTBOpa
H2S04 (p = 1,83 r/cm®) Ha Genzon?
94. U3 anerriiena oobemMoM 23 11 (H. y.) moaydrin 0eH3oi maccoit 16 . Onpenenure MporeHTHBINA
BBIXOJI HUTPOOEH30J1a.
95. Macca CKMXEHHOTO Trasa B 0a/UIoHaxX I OBITOBOTO MCIOJIB30BAHMS COCTaBIIsIeT 0kojo 10 Kr.
Paccuuraiite 06beM BO31yxa, HEOOXOIUMBIH IS CXKUTAaHUS ATOTO KOJIMYECTBA rasa, mojiaras, 4ro ero
OCHOBHOI1 cocTaB — npornaH. Kakoit 00beM yriekuciioro rasa rnpu 3ToM BbIAeIUThCA? PacueTsl
MIPUBEAUTE K HOPMaJIbHBIM YCIOBHSIM.
96. Harummure cTpykrypHbie popMyiibl n3oMepoB ciupToB coctaBa CsHi11OH. JlaliTe M Ha3BaHUsI.
97. CocraBbTe ypaBHEHHE PEAKIINMA, XapaKTEPHBIX JIJIsI XUMUYECKUX CBOMCTB IpormaHoja-1 u OyraHosa-
2.
98. CocTaBbTe YypaBHEHUSI PEAKIIH, COTJIACHO CXEMaM:
C2He — C2H4 — C2HsOH — C2HsONa.

O

=
CH,= CH,C1—>C,Hg= C,H,Cl—>C,H,0H—>CHzCT

CaC0O3 — CaCy; — CoH2 — CoHs4 — CoHsOH.

99. CocTaBbTe ypaBHEHUS PEAKIUH, COTIIACHO CXEME:

100. a) CoHe — CoHsCl — CoHs — sTHICHTIIHKOITb.

0) TUJIEHIVINKOJIb — 1,2-AUXIIOpITaH — aleTHIIeH — OEH30J1 — YIJICKUCIBIN ras3.

101. PaccuuTaiiTe Maccy 3TUIOBOTO CIMPTa, MPUOBIBIIEr0 Ha CTaHLMIO b., eciu mpu oTIpaBKH co
cTaHiuy A. B iiucTepHe Ob110 90 TOHH 3TaHOJA U IPU TPAHCHOPTUPOBKH ero notepu coctasuiu 0,2 %.
102. Kakoii 06beM Bo3ayxa, conepxaiero 20% Kuciopoaa, moTpedyercs A CrOpaHus: a) 5 MoJb
MeTaHoJa; 6) 2 MOJIb Mporanoa’?

103. IIpu B3aumonelicteun 180 r 3TaHONIa ¢ THAPOKCUAOM HaTpus nosydyeHo 210 r aTaHoNsITa HATPHUS.
Omnpenennure NpOLEHTHBIN BBIXOJ 3TAHOJATA HATPUSI OT TEOPETUYECKH BO3MOKHOTO.



104. B xauecTBe aHTU(pH3a B paAHaTOPaX CHCTEM OXJIAXKICHHS IBUTATENICH BHYTPCHHETO CTOPAHHUS
IIOJABMKHOT'O COCTaBa JKEJIE3HOI0POKHOI0 TPAHCIIOPTA UCIOIb3YETCSl ATUIIEHITINKOJIb. COCcTaBbTe
YPaBHEHUS PEAKIMI MOTY4YEeHNs STUICHIVIMKOJISA U3 3TaHa.
105. Kakoit 06beM BOIOpO/a MPH H. Y. MOKHO BBIICIUTH METATMIECKHM HATpHEM U3 1 MOITb
ruIepuHa?
106.C xakuMHu 13 MMEPEUNCIICHHBIX BEIIECTB OyIeT pearupoBarh (heHOII: HATPHIA, XJIOp, OEH30J1, a30THAS
KHCIIOTa, OKCHT Kanblus? CocTaBbTe ypaBHEHUS BOBMOKHBIX PEAKIMIA U HA30BUTE UX MPOIYKTHI.
107. CocTaBbTE ypaBHEHUS PEaKIUid, COTJIACHO CXEMaM:
a) CoHe — CoHz2 — CsHs — CeHsCl — CeHsOH —2.,4,6-tpubpombenost.
0) CHs — CH3Cl — C2Hg — C2HsCl — C3Hg — CsH1s — CeHe — muxpunOBas xucnora.
108. Onpenenute maccy 6poMa, KOTOpbIN oTpedyercs uist nonydenus 233 r 2,4,6-tpubdpomdenona.
109. Onpenenure MaccoBYIO J0Jt0 (PEHOJIATA HATPHS, B pacTBOpE Maccoit 232 T, eciu mpopearupoBaso
21 r ¢eHona ¢ TMIAPOKCUIOM HATPUSI.
110. Onpenenute macey (peHona, konuuecTBoM BeecTBa 0,5 MOJIb.
111. TIukpuHoBas Kuci0Ta, 00pasyromasics Npyu HUITPOBAaHUU (PEHOJIa KOHLIEHTPUPOBAHHON a30THOM
KHUCJIOTOM U SIBJISIOIAsACS B3PbIBYATHIM BEIIECTBOM, UCIIOJIb3YETCS B JOPOKHO-CTPOUTEIBHBIX paboTax
MIPU MPOKIIAJIKE KEJIE3HOJOPOKHOTO MOJIOTHA B TPYJHONIPOXOAUMBIX paifoHax. Omnpenenaure Maccy
a30THOM KHCJIOTHI, 3aTpaueHHYI0 Ha HUTpoBaHUe (heHoJsa Maccoi 18,8 1, mpuBosiiee K 00pa30BaHUIO
MMAKPUHOBOW KHUCIIOTHI.
112. HazoBure BemecTBa o Gopmysam:

@) C|:H3 ')
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113. CocTaBbTe ypaBHEHUS PEAKIIUM, XapaKTEPHBIX IS aIbACTUAOB HA IPUMEPE MPOIAHAIISL.
114. KakoBsI crtiocoObl mosrydeHust alibieruoB? [IpuBeauTe COOTBETCTBYIONTNE YPABHEHUS PEAKITUN

MOJTydeHUsT OyTaHaJIsl.

115. Kakue peakiuu sBJISIFOTCS Ka4€CTBEHHBIMU JIJIs1 ONIPEACIICHUS aJIbIETUIOB B pacTBope? OTBET
MOJATBEPANTE YPABHECHUSMH PEAKIIHH.

116. CocTaBbTe ypaBHEHUS PEAKIIMH IMOJTUMEPHU3ALIUN U MTOJMKOHACHC AU (hOpMaJibIeruia.

117. CocTaBbTe YypaBHEHHUS PEAKIIUM, COTJIACHO CXEMaM:

o)
C,Hs—> C,H.Cl— C,H,OH— CH—~CZ 3 CH,—~cZ
a)

OH

o
=
CH— H—CZ [ CH,0H— CH,Br — C,H;—> CO,

118. C xakuMH U3 MepevrCICHHbIX BemlecTB pearupyet npornananb: NHz, CH3OH, HCN, Cu(OH)z, Na,
O2, ammuauHblil pacTBop okcuza cepedpa? CocTaBbTe YypaBHEHUS! BO3MOXKHBIX PEaKIUil 1 HA30BUTE UX
IIPOJTYKTHI.

119. Kakas macca TeXHMYECKOTO KapOuaa kanblus, conepsxkamiero 20% npumeceil, motpedyeTcs amns
nostyueHus 26,4 r ykCyCHOTO ajbJAErua, €CIM BCE PEaKIIMK NIPOTEKAIOT € BBIXOAOM npoaykra 80%?
120. ITpu B3aumoeiicTBru 3TaHOa Maccoit 9,5 1 ¢ okcugoM menu (1) mosyunnu anpaerun, Macca
KOTOporo coctasuia 7,4 r. Paccunraiite MaccoByto 101110 (B %) BBIXOJa albJeTrua.

121. JIns kaTamuTHYECKOro ruipupoBanus 17,8 T cMecu MypaBbHHOTO U YKCYCHOTO aJIbJETUJIOB JI0
COOTBETCTBYIOLINX CIIUPTOB noTpedoBanock 11,2 1 Bogopoaa (H. y.). OnpenenuTe MacCoBYIO JI0JIO
Ka)KJI0TO aJbAETUA B CMECH.

122. Hanummure cTpyKTypHBIE (POPMYJIBI CIEAYIOIINX KETOHOB:



a) 2,2-TMMETWINEHTAaHOH-3; 0) METHIISTHIIKETOH; B) 3-MEeTUIOyTaHOH-2.
123. CocraBbTe ypaBHEHUS PEAKLMM, XapaKTEPHBIX I KAPOOHOBBIX KUCJIOT HAa IPUMEpPE
MPONMOHOBOM KUCIOTHL. [IprBeauTE COOTBETCTBYIOLINE YPABHEHUS PEAKIUN.

124. Hanumute ypaBHEHUE PEAKLIMH [TOJTYYEHUSI aKPUIIOBOM KUCIIOTHI.
125. CoctaBbTe ypaBHEHHsI pEaKIMii HOTYIEHUSI YKCYCHON KUCIIOTHI U3 HE(PTH.
126. CocTaBbTe ypaBHEHUS PEaKIUid, COTJIACHO CXEMaM:
C,H,— CH3—C<(:|% C,H.OH— C,H, — CH3—C<(|_)|% CHB—Cfo —> CHs—cfo

OH ONa
a)

CH 4%H—c<O% CH,OH —>CHBr eczHﬁec:Hs—cicH)e CHg_cio
6) H OH .

127. MypaBbHHas KACTOTa, MOJOOHO allbIeTHIaM, IaeT PEaKIUI0 «cepedpssHoro 3epkanay. CocTaBbTe
ypaBHEHHUE ATOM peakiuu. XapaKTepHa JIu OHa ISl APYTUX KapOOHOBBIX KUCIOT? OTBET 000CHYHTE.
Kakas macca cepedpa obpasyercs npu okuciiennu 5 Mmosib HCOOH?

128. CocTaBbTe ypaBHEHUS peakiiuii STepruUKaAIMN MEXKTY: a) YKCYCHON KUCIOTOM U OyTaHoI0M; 0)
MAaCJISTHOM KHCJIOTOW Y MPOTIAHOJIOM; B) MYPaBbUHOM KUCJIOTON M 3TAHOJIOM.

129. OnpesenuTe Maccy yKCYCHOM KHCIOTHI, HOJTydeHHOH okucnenneM 5 m° GyTana mo cxeme: CaHio
+ O2 — CH3COOH + H20.

130. 3 anerusnena Ha ocHOBe peakunu KydepoBa nosiy4aroT ykcycHyro KuciaoTy. Kakoit o0bem
arieTusieHa notpedyercs Juid noixydeHus 125 T yKCycHOM KUCTIOThI?

131. Onpenenute Maccy aneraTa HaTpHsi, 00pa30BaHHOTO MPU HEUTpaIU3auK TUAPOKCUIA HATPUS
Maccol 16 T ykCcyCHOM KHCIIOTBI Maccou 45 T.

132. ITpu TpaHCIIOPTUPOBKE YKCYCHOM KHCIOTBHI Maccoi 90 TOHH B CieMaIn3npOBaHHOM BaroHe Ha
niepepabaTbIBaroIiee npeanpusaTue npuosio 89, 6 T BemecTa. OnpeaenuTe MacCOBYIO JOJIIO MOTEPb.
133. CocraBbTe ypaBHEHUS peakiuii dTepruUKAIMN MEXKTY: a) MACISTHOW KHCIOTOW M MPOTIAaHOJIOM; 0)
BaJICPUAHOBOM KHUCJIOTON U METAHOJIOM; B) YKCYCHOM KHUCJIOTON M OYTaHOJIOM.

134. CocTtaBbTe ypaBHEHHUS PEAKIIMIA THIPOIN3A: a) IPOIMMMIOBOTO AhHpa YKCYCHON KHUCIIOTHI; 0)
METHJIOBOTO d(Hupa MEHTAHOBOMW KUCJIOTHI; B) ATHJIOBOTO 3(hHUpa MPOMHMOHOBOMN KHUCIIOTHI.

135. CocTaBbTe ypaBHEHHUS PEAKIIUMN COTJIACHO CXEMaM:

0 0 o
C,Hs CH,Cl — C,H,— C,H,— CH~CZ | — CH~CZ_ — CH,~CZ
) H OH OC_H,.

o)
— CH-CT__ —

0 0
Z Z
CH;— CpHi CHOH— CH-CT | — CH—CT OCH.

OH
— CH,OH — CO,,.

6)

136. CocTtaBbTe cXeMy NOJIy4€HUs dTHIIALeTaTa U3 3TaHa. Hanumure ypaBHEHHs COOTBETCTBYIOILIUX
peaKkiuu.

137. Onpenenute mMaccy cioxHoro 3¢upa, oopazoBanHoro 100 r ykcycHoit kucnotei 1 118 T
METHUJIOBOTO CIIUPTA.

138. byrunanerar BXOJUT B COCTaB MEHTAPTAIEBBIX IMAJICH, UCIIOIB3YEMBIX JUIsI OKPACKH
MIACCa)KUPCKUX BarOHOB U JJOKOMOTHUBOB. ONpeeNUTe €ro NPOLEHTHBIN BBIXO, €CIIU IPU
B3auMOIeHCTBUU 48 T OyTaHoJIa ¥ 72 T YKCYCHOM KUCIIOTHI MOJIYYHIIU 74 T CIIOKHOTO 3dupa.

139. Beruucinte MakCUMaJIbHO BO3MO>KHBIN BBIXO/I METHIIOBOTO 3(hripa MypaBbHHON KHUCIOTHI, €CIIH
Ui peakiuu o610 B3aTO 40 T KucioTsl 1 20 T crupTa.

140. Kakue cBoiicTBa xapakTepHbl A xKUpoB? Hanuiure ypaBHEHUs peakiuil.

141. B ueM cymHOCTb THIpUpPOBaHUs )kUpoB? Hanummre ypaBHeHNE peaKIMK U YKaKUTE, T
HCIOJIb3YETCS ATOT MPOLIECC.

142. Kak MOKHO NpeBpaTUTh KUAKHUH KUpP B TBepAbli? Hanuimure ypaBHEHHE peakuu.



143. Hanummute cTpyKTypHYIO (GOPMYITY CIIOKHOTO 3Hpa, 00pa30BaHHOTO TIUIEPHHOM H OJICHHOBOM,
CTEapUHOBOW U MACIITHON KHCIIOTaMHU.

144. Onpenenute Maccy MIHIIEpUHA, KOTOpast 00pa3yeTcs MpH MET0YHOM OMBUICHUH TBEPJIOTO KUPa
Maccoii 220 r.

145. INopuuro xupa, B COCTaB KOTOPOTO BXOIUT TOJIBKO OJIEMHOBAS KUCIIOTA, TIOABEPIIIN TUAPOITIU3Y
BOI0H. OnpenenuTe Maccy B3sTOIO TPUOJIeaTa, €CIl U3BECTHO, UTO Il HUITPOBAHUS 00pa30BaBIIErOCs
rMIepuHa notpedosanock 450 r a30THOM KHUCIOTHI.

146. Onpenenure Maccy CT€apUHOBOM KUCIOTHI, TOJTy4eHHOM u3 250 r MbLIa, IEHCTBUEM CEPHOI
KHUCIOTHI. TeopeTndyecKuil BbIX0] CTEApUHOBOM KUCIOTHI cocTaBisAeT 92%.

147. KakuMu XUMHYECKUMH PEAKIHSIMA MOXHO TIOJATBEPANUTH, YTO TIFOKO3a — AIBICTUAOCIHPT?

148. Ha3oBuTe OCHOBHBIE CLIOCOOBI MOJTyYeHUs TIIOKO3bL. [IpuBeuTe ypaBHEHUS peakIuii.

149. TloaTBepanTe MPOIIECC MOIYYSHHS TIIIOKO3BI U3 KpaxMalla U IeJUTIONI03bl YpaBHEHUSIMH
XUMUYECKUX peakiuil. Kak onpenenuts kpaxmail B pacTBOpE WK cMech?

150. CocTaBbTe ypaBHEHUS pEaKIlUidi COTJIACHO CXeMaM, YKOKUTE Ha3BaHUS BEIIECTB:

a)

O @)
= =z
CH— H=CZ = CiH,,0;, — C,H.OH — CH~CT

=
o — CHiC<

OCH,-
0) (C6H1005)n — CsH1206 — CO2 — CsH1206.

151. CocTaBbTe ypaBHEHUS CISAYIONINX PEAKITUN C YUaCTHEM IIEIUTIOIO03bI: a) TUZIPOJIN3a; 0)
rOpEeHUs; B) HUTPOBAHUS M30BITKOM a30THOM kucnoThl. HazoBuTe 0Opasyroiuecs BeniecTna.

152. Onpenenure 06beM YIIECKUCIOTO Ta3a, 00pa3yIONTUICS MTPU TTOJTHOM OKUCIECHUHU 2 MOJIb TJIFOKO3BI.
153. Onpenenure 06beM BoI0pOa (H. y.), KOTOPBIA MOTPEOYETCs I BOCCTAHOBIIEHUS 3 MOJIb
TJIIOKO3BI B CITUPT.

154. Onpenenurte Maccy TIIFOKO3bI, HEOOXOAMMOM /ytst mosrydenus 11,2 1 atuneHa (H. y.) B pe3yjbTaTe
JIBYX MOCIEAYIOMINX MPOLIECCOB — CIUPTOBOTO OpPOXKEHUS U IETHIpaTallii 00Opa3yoLerocs Crupra.
Brixon stuitena cocraBiseT 50%.

155. PaccumuTaiiTe Maccy 3TaHOJIa, KOTOPYIO MOKHO TosTyduTh u3 100 xr kapTodens.
[IpounsBoacTBEHHBIE TOTEPU COCTABIAIOT 18%.

156. Onpenenute Maccy TPUHUTPOLEIUTIOIO3bI, €CIIH JJIS €€ TOJIYYeHUs U3PacX0Jd0BaHo | T
LEJUTIONIO3BI.

157. PaccumnTaiite Maccy TpualeTaTa 1eJUTI0JIO3bI, MOJYYCHHYIO U3 2 T IPEBECHBIX OMUIIOK,
coaepxamux 55% nemnono3sl. [Ipon3BoacTBEeHHBIE TOTEPHU COCTABIAIOT 72%.

158. C xakuMu U3 epeuncieHHbIX BemecTB pearupyet MetuwiaMut: Na, H20, HBr, KOH, H2SOq4, Oy,
Clo. Hanuiute ypaBHEHHS pEaKIIHIA.

159. Hanummute CTpyKTypHBIC (POPMYIIBI CIICTYIONTAX AMHUHOB:

160. a) mumeTuaaMuH; 0) MEHTUITTPONTMIIITHIIAMHH;

161. B) OyrunamuH; T) OyTHIMETUIIAMUH.

162. CocTaBbTe ypaBHEHHsI peaKlUid, C TOMOIIBI0 KOTOPBIX MOXHO MOJYYUTh: a) IPOMUIAMUH; 0)
STHJIAMUH.

163. CocTaBbTe ypaBHEHHsI peakLUid, XapaKTEPHbIE IJIs1 XHMUYECKUX CBOMCTB: a) TUATUIIAMIHA; 0)
MPOMUJIAMUHA; B) TUMETUIIAMUHA; T) METUIITUIIAMHUHA.

164. CocraBbTe ypaBHEHUS PEAKLIMM, COTIACHO CXEME:!

165. CoHy— CeHe — CeHsNO2 — CsHsNH2 — CH3CeHsNHo.

166. Onpexnenure 00beM a3oTa (H. y.), KOTOPbI 00pa3yeTcs Mpu cropaHuy dTUIamMuHa oobeMoM 40 11 u
cozepkaHueM 2 % HEropro4ux NpuMece.

167. Onpenenute NEpBUYHBIA aMUH, IIPU TIOJHOM C)KMT'AaHMHA KOTOPOTO MAaccou 25 T MOJIyYeH ra3s
o0bemMoM 4,74 1 (H. y.), HE IOIJIONAEMbIH paCTBOPOM IIEJIOYH.

168. CocTaBbTe ypaBHEHUS pEaKLUid, C MOMOIIbIO KOTOPBIX MOXHO MOJYYUTh aHUJIUH U3 METaHA.

169. CocTaBbTe ypaBHEHUS peaklUid, XapaKTepHbIE AJI1 XUMUYECKUX CBONCTB aHUJIMHA.

170. AHUAMH MWKUPOKO NPUMEHSIOT B MPOU3BOJICTBE KPACUTENEH, BCIOMOTaTeIbHBIX BEIIECTB [
PE3UHOBOM MPOMBILIJIEHHOCTH, MOJTYYEHHS TOJIMMEPHBIX MaTEPUATIOB, HAXOISIIUX CBOE MECTO B



OTpaCIISIX JKEJIE3HOAOPOKHOI0 X03stiicTBa. Olpenenure Maccy aHWIMHA, KOTOPBIH moJstyyeH u3 210 r
HUTpoOEH301a, ecin ero BeIxoA coctaBul 80%.

171. C kakuMU U3 IEPEUUCIICHHBIX BEIIECTB pearnpyet amuHomnpornuonosas kuciora: K, NaOH, KCl,
H20, Brz, H2SO4, CH30H, C,HsCOOH. Hamummmre ypaBHEHUST peaKIIHid.

172. Hannmure CTpyKTypHBIE (POPMYITBI CIEAYIOMINX AMUHOKHCIIOT:

a) 0-aMUHOIIPONIMOHOBOM; 0) B-aMHHOMACIISIHOM;

B) Y-aMHHOIIEHTaHOBOM.

173. CoctaBbTe ypaBHEHHS PEAKIIHiA, C IOMOIIBIO KOTOPBIX MOYKHO IMOJIyYHTh: &) TJIMIUH; 0) aJaHWH; B)
CEpUH.

174. CocraBbTe ypaBHEHHS pEeaKLIUN, XapaKTEPHbIE ISl XMMUYECKUX CBOMCTB: a) CEpUHa; 0) INIMIIMHA;
B) JIU3UHA.

175. Kak nony4uTh o-aMUHOTIPOTIMOHOBYIO KMCIIOTY M3 MIpOIaHoJia B HECKOJIbKO cTanuii? [IpuBenure
COOTBETCTBYIOIINE YPABHEHMS PEAKIUH.

176. CocTaBbTe ypaBHEHUS PEAKIIMii, COTIACHO CXEME:

177. CoHs — CoHe — CH3COOH — CH2CI-COOH — CH2NH,—COOH —

178. CH2NH>—COOCHs.

179. CocTtaBbTe CXeMy peakiii 00pa30BaHUs TPUTIENITHIA U3 AMUHOOYTAaHOBOW KHUCIIOTHI.

180. OmpenenuTe Maccy METHIIOBOTO 3(prpa aMUHOTIPOITMOHOBOM KUCIIOTHI, €CJIH B PEAKITUIO BCTYITUIIO
3 MOJIb aMUHOTIPOTTMOHOBOM KHCIIOTHI.

181. OmpenenuTe MacCOBYIO JAOJIO a30Ta B 3TUIIOBOM d(PUPE aMHUHOMACIISTHON KHCIIOTHI.

182. Onpenenute Maccy aMUHOYKCYCHOM KHCIIOTBI, €CIIU MPU €€ HEeUTpalin3aluu U30bITKOM pacTBopa
TUAPOKCUAA HaTpus oopa3zoBanock 29,4 r conu. MaccoBas 10515 BbIXo1a cojiu coctaBuia 73%.

183. ITonmnamMuaHOE BOJIOKHO HAHT MOJYYatOT MYyTEM MOJUKOHICHCAIIMA AMUHOAPHAHTOBOW KHUCIIOTHI
H2N—(CH2)s—COOH. CocraBbTe ypaBHEHHE COOTBETCTBYIOIIEH PEaKIHH.

184. Kak oOpa3yercs nentuaHas cBs3b? [IpuBenuTe mpumepbl 0Opa30BaHMs IUTICTITHIA U TPUIICTITHIA.
185. HazoBuTe XapaKkTepHbIC IIBETHBIC PEAKIIUU OCIIKOB.

PaboTa MammHuCTa OTHOCUTCS K TsDKEJIOMY (pusnueckoMmy Tpyay. IlosTomy B CyTOUHBIH panioH
MAIIMHUCTA JOJKHO BXOAUTH B cpefiHeM okouto 150 r Oenka, HE0OXOAUMOTO JUIsl COXPaHEHMSI
a30TUCTOrO PaBHOBECHA B opranusme. OnpenennTe MUHUMaIbHYIO MOJISIDHYIO Maccy Oellka, B COCTaB
koToporo Bxoaut 0,16 % cepsbl, eciiu IpeArnoIoKUTb, YTO B €0 MOJIEKYJIE€ COJIEPKHUTCS TOJIBKO OJUH
aTOM cepbl

Kpurepun oneHKH NPaKTHYeCKUX 3aJaHU I

Ol{eHKa Kpumepuu: npasuibHoO 6blNOJIHEHHblIE 3a0anus

5

«OTIL» PaGota BbIMONHEHA TMOJHOCTBIO; B JIOTUYECKHX PACCYKJCHUSAX U
000CHOBaHMHU peIIeHUs HET MpoOeNoB U OUIMOOK; B pPEHICHHH 3a/1ady HET
MaTeMaTHYeCKUX OIIMOOK (BO3MOXKHA OJHAa HETOYHOCTh, OIHUCKA, HE
SBIISIONIAACA  CJIEACTBHEM HE3HAHMS WJIM HEMOHMMAaHUA Y4eOHOTO
MaTepuaia), HeT OIMOOK B HAMCAaHUU (POPMYITT XMMHUYECKUX COCIMHEHUIA.

«XOp.» PaboTa BBINOJIHEHA IOJHOCTBIO, HO 000OCHOBaHHMS IIIaroOB PCIICHUA
HCIOCTAaTOYHbI (CCJ'II/I YMEHHUC 000CHOBBIBATh pacCy’XACHUA HE ABJIAJIOCH
CliIcIaJIbHbIM 00BEKTOM HpOBepKI/I); JAOIIyIIC€Ha OaHa OIIIMOKA WIJIH ABa-TpH
HEAO0YCTa B PUCYHKAX, XUMHUYCCKUX (bopMleaX (CCJ'II/I 9TH BHbI pa6OTBI HC
ABJIAINCH CIICTIHAaJIbHBIM 00BEKTOM HpOBCpKI/I).

3

«YIOBIL.» Jomnyiensl 6oiee oqHONH OMMOKK UK OoJiee ABYX-TpeX HEIOYETOB B pHU-
CyHKaX, XUMHYECKUX ¢GOopMynax, HO CTYICHT BiaaeeT o00s3aTeIbHBIMU
YMEHUSIMU 110 ITPOBEPSIEMOI TEME.

2

CHCYHOOBJL.» I[OHYH_[CHLI CYIICCTBCHHBIC OH_II/I6KI/I, IMOoKa3aBMIUEC, YTO CTYACHT HEC BJIACCT
00s13aTCILHBIMU YMCHUAMMU T10 JaHHO# TeMe B IIOJIHOM MCpPC.




4.3 3aganus B TecTBOi opme.

Ne

IIpaBuabH
bIH
oTBeT

Coaepikanue Bonpoca

KoMmnerenuus

Kaxkoe u3 cyxaeHuil BEpHO Ul 2JIEMEHTOB
(VA rpymmst , IVA rpynmsr, [A rpyrrsr)
A)obmias popmyra JIeTydero

BOJIOpoAHOTO coeauHenus RH4 ;

b)He 00pa3yroT eTy4nx BOJIOPOIHBIX
COECIUHEHUN;

B)no 3aBepiieHus 3HEPreTu4ecKoro
YPOBHs HE XBAaTAeT TPEX IEKTPOHOB

OKO01

Cpenu BenecTs, yKa3aHHbBIX B PSAY
(NHs, Oz, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuClI2, CH4,
NH3)koruecTBO COeTMHEHHMIA C
KOBAJICHTHOM IMOJISIPHOM CBA3BIO PAaBHO

A) Tpem B)mBym B) gersipem

OKO1

XuMuyeckas CBsI3b B MOJIEKYIax (030HA U
XJIOpUJIA KaNblHsl; CEPHOU KUCIIOTHI U
XJIOpUJIa aMMOHHS; CEPHON KUCIIOTHI U
030HAa) COOTBETCTBEHHO

A) KOBaJIeHTHas OJISIpHAsi U MOHHAs,

B) KOBAJICHTHAJ IOJIApHAasA U KOBAJICHTHAsA
HEMOJIsIpHAaA,

B) KOBaJICHTHAas HEIIOJIIPpHAs MU HOHHAs,

OKOl1

Yem OopeacIACTCA MCCTO XUMHUYCCKOTI'O
JJICMCHTA B HepHO,HH‘ICCKOﬁ CHCTCMC

A)KOJITUYECBOM HEHUTPOHOB B BsIIpe aTomMa
b)3apsagom spa
B)maccoii aroma

F) KOJUIMYCCTBOM BJICKTPOHOB Ha
BHCIIHEM SHCPIreTHYCCKOM YPOBHC

OK1
OK2

B kakom pAny XUMHUUYCCYKHE 3JICMCHTHI B
IMopsAaKe OCJ'Ia6J'IeHI/I$[ nux
HEMETAIUTMYECKUX CBOICTB

A) Be- B-C

B)Ga-Al-B

OK1
OK2




B) S-CI-Ar
I)CI-Br-I

YcTaHOBUTE COOTBETCBHUE :
THIBI
XUMHYECKHX
peakuuii
A) peakius coeTuHeHUs
b) peaxius paznoxxenus
B) pexuus 3amenienus
I') peaxkus oOMeHa
npuMepsbI
1)Na2COz+ 2HNO3=2NaNO3z+H,0+CO>
2)P+0,=P,05
3)Cu(OH)2=CuO+H.0
4)Zn+ 2HCI=ZnCl>+H>

OK1
OK2

Kakas u3 peakunii siBnsercs
3K30TepPMHUYECKON?

1) HCI +NaOH =NaCl + H,O
2)2Mg+0,=2MgO+ Q
3)CaC03=Ca0+C02-Q

4) N2+ 02=2NO-Q

OK1
OK2

B peakiiuu oOMeHa y4acTyror :

A) 1Ba CJIOKHBIX BEILIECTBA;

b)nBa nmpocThIX BelecTBa;

B) nBa mpocThIX BelecTBa U 0JTHO
CJIOKHOE ;

I') omHO MpocTOE BemecTBo U OJHO
CIIOKHOE

OKl1
OK2

K cunbHBIM 371€KTpOIHUTaM OTHOCSTCS :
A)rumpokcun xenesa (11);
b)xpeMHueBas kuciora;

B)xapOoHar kanbIus;

I') kapOoHat HaTpus

OKl1
OK2




10.

11.

Peakuusa vonHoro oOMena uaer 10
KOHIIA,ECIIH :

A) B pe3ynbTare peakuuu oopasyercs ras;
b)B pesynbpTaTe peakiuu odbpasyercs
0CaJI0K;

B) B pesynbTate peakuuu oOpasyercs
MaJIOJUCCOLMUPYIOIIEE COEAUHEHUE;

I') Bce oTBETHI BEpHBI

s ypaBHEHUS peakiuu XJI0puIa MeIu
(Il)cokparieHHOE HOHHOE YPaBHEHUE HEET
BUI:

A) CuUOH+OH™ = CuOHcazox

B) Cu?"+ OH= Cu(OH)20cazox
B) 2Cu?"+ 20H= Cu(OH)20cazox
I') Cu?*+ 20H= Cu(OH)20cazox

OK1
OK2

12.

Kakoii psin conepKuT UL OCHOBHBIE
OKCHBI:

A) Mn;07, CrOs, SOz, N2Os;
B) Na;O, CuO, CrO, FeO;
B) SOs3, P20s, K20, Cuz0;
I') ZnO, SnO, SiO2, NO.

OK 01
I1K1.1

13.

VYkaxure psall, CoaepKaiiui ToJIbKO
OJHOOCHOBHBIC KHUCJIOTHI:
A) HF, HBr, HNO3, H3POy;
B) HI, HNO2, HCIO4, CH3COOH;
B) H2COs3, H3PO3, H2SO4, H2Cr207;
I') HPO3, HS, HCIO, H2SiO:s.

OK 01
I1K1.1

14.

[IpuBeaute MIPaBUIILHOE Ha3BaHHE
BemectBa NaoHPOg:

A )ruapokcodocdar HaTpHs;

b) runpodochut Harpus;

B) auruapooprodocdar Hatpus;
I') ruppooprodochat Hatpus

OK 01
I1K1.1

15.

Kakoii psig conepKUT TOJIBKO
KHCJIOPOICOAEPKAIUE KUCIIOTBI:

A) HF, H2Cr,07, HCI, CH3sCOOH;
B) HCIO, H3PO3, HBr, H2SO4;
B) HI, HNO., HCIO4, H>S;

I') HNO3, HPO3, H.CO3, HMnO4

OK 01
I1K1.1




16.

YkaxuTe MOJEKYISApHYIO hopmyy
CEpPOBOJOPOTHON KUCIIOTHI:

A) H2SOgs;  B) H2S;

B) H2SOs4; T') H2S:0:s.

OK 01
I1K1.1

17.

18.

YKaxute psl, CoAep KAl JIUIIb
aM(pOTEepHBIC OKCHUJIBIL:

A) H20, Al,O3, Na20, Ca0O;
b) P20s3, K20, Cu20, SO;
B) SnO, ZnO, BeO, Cr.0g;
I') LixO, CO2, NO2, BaO.

[IpuBenuTe MpaBUIBLHOE HA3BAHHUE COJIH
Ba(HCO3)2:

A) runpokapOoHaT 6apus;

b) runpocunukar 6apus;

B) nuruapokapOoHat 6apus;

I') muruapocunukat Gapust

OK 01
[1K1.1

OKO1
I1K1.1

19.

yKa)KI/ITe HpaBHHBHOG Ha3BaHHUC BCUICCTBA
FeOHSOq:

A) ruapocyibdar xenesa (I11);

b )cynbdar rugpoxcoxenesa (II);
B )cynbdat rumpoxcosxenesa (111);

I') cynbut ruapokcosxenesa (111).

OK 01
I1K1.1

20.

[IpuBeautre  MouekylsipHylO  popmyny
A30TUCTOMN KUCIIOTHI:

A) HNO; b) HNOs;

B) NH;s; I') N2Os.

OK 01
I1K1.1

21.

Ykaxure psl, coAepKaliui TOJIbKO
KHCIJIOTHBIE OKCH/JIBI:

A) Na20, CaO, PbO, SiO;
B) SiO2, SOz, N20s, Cl,07;
B) Al,O3z, Zn0O, BeO, Cr20s;
I') Cl,O, CuO, MgO, H:0.




22.

IIpuBenure [IpaBUWIbHOE Ha3BaHUE
BemecTBa (ZNOH)3POu4:

A)oprodocdar nuHka;
B) Tpurnapoxcodocdar nunka;
B) oprodocdar rumpokconnHka;

I') ruppooprodocdar nuHkKa.

OK 01
I1K1.1

23.

VYKkaxxuTe NpaBUIBHOE HAa3BaHUE COJIN
Fe2(S04)3:

A) cynsdur xenesa (I1);

b ) cynmedug xemnesa (111);

B ) cynbdar xenesza (I);

I') cynbdar xenesa (111).

OK 01
IIK1.1

24,

Yxaxure MOJIEKYJISIPHYIO bopmyny
rupocynbdara Marus:

A) Mg(HSO3)2; b) Mg(HS)>;

B) MgHSOq; ') Mg(HSOs)z.

OK 01
I1K1.1

25.

I'uapoKcH I IMHKA pearupyer ¢ KaxxIpIM 13
JIBYX BEICCTB:

A) KOH u HBr

B)NaQSO4 u NaOH

B)CuO u KNO3

F)Feg 03 u HN03

OKOl1
OKO02
OK04

26.

B menouax pacteopsieTcs
A)mens B)xeneso
B)kpemuuii I') yriepon

OKO1
OKO02
OK04

217.

Oxcu, KOTOPBI pearupyer ¢ TiAPOKCUIOM
HaTpHsi, 00pa3ys CoJb U BOAY:
A) FeO b) K20 B)SO3 I')BaO

OKO1
OKO02
OKO04




28.

Peakuus Mexay KHCIOTOM U OCHOBAaHUEM

Ha3bIBACTCS: OKO1
A) peakuuen coequHEHUs OKO02
b) peakuwueit HeiiTpanuzanuu OKO04
B) peakuueit paznoxxeHus
I') peakuueit runpartanuu
29. 3MeHeHME CBOMCTB OKCHUIOB OT KUCIOTHBIX K
OCHOBHBIM IIPOMCXO/IUT B PSY BEIIECTB, (POPMYJIBI OKO1
KOTOPBIX: 0KO02
OKO04
A)SOs - AlL,O3 - Ca0;
B)MgO - ZnO - Fez0s;
B)Na;O - CO; - SOz
I')P20s - Fe203 - K20;
30. ®opmyna BeniectBa X B cxeme peakiuu CO, + X =
CaCO; + H;O:
A) Ca(OH)2 b) CaO OKO1
OKO02
B) CaCl; T') Na;COs OK04
31. BemiecTBa, pearupytomme Apyr ¢ Ipyrom:
A) CaO u NaOH 0OKO01
B) Al,Oz 1 NaOH OK02
B) CuO u H2O OK04
I') CO2 m HNO3
32 B nemouke mpeBpaiieHuii:
S 5>X1—503—X2—CuS0:—X; —CuO —Cu
BemecTBaMu X1, Xz 1 Xs SIBISIOTCS 0OKO1
COOTBCTCTBCHHO: 0OKO02
A) H2S, H2SO0s4, Cu(OH)z;
B) FeS, H2SO., Cu(OH); OK04
B) SOz, H2SO4, CuClz;
I') SO2, H2S04, Cu(OH)..
33. BeriecTBo, KOTOPOE MOKET pearnpoBaTh C
(hochopHOit KUCITOTOH, THAPOKCHIOM HATPHS U 0OKO01
IMHKOM, UMeeT (hopMyITy: OK02
A) Al(OH)3; B) Ba(NO3)2; OKO04
B) CuCl;; I') NaHCO:s.
34. Mejpb HE B3aMMOJIEHCTBYET C:
A) paz0aBiieHHOW CEpHOW KHCIIOTO; OKO01
b) KOHIIEHTPUPOBAHHOM CEPHOI KUCIIOTOH; OK02
B) pa36aBnenHol a30THOM KHCIIOTOM; OKO04

I') KOHLEHTPUPOBAHHOM A30THON KUCIIOTOM.




35.

BeriectBamu, TIpH B3aUMOICHCTBHH KOTOPBIX
o0pasyercsi Colb, SBISIOTCS:

A) 1men0YHOo MeTaI ¥ BOJa; OKO1
B) ocHOBHBIN OKCHI M BOJIA; OKO02
B) xucnoTHBIN OKCHI M IIENIOYb; OK04
I') xucnoTHBIN OKCUA U BOJA.
36. CepelOpo u3 pactBopa HUTpaTa cepedpa
BBITECHSIIOT BCE METAJIbI psiia: OKO1
A) Na, Cr, Zn; b) K, Fe, Cu; 0OKO02
B) Fe, Zn, Cu; ') Zn, Fe, Au. OK04
37. TonbKko coieo0pa3yronre OKCHIbl HAaXOIATCS B
pany:
A) P20s, ZnO, NO; B) CO, N20s, Na:0; OKO1
B) Al:0s, N2O, N20s; T)SiO2, BeO, CaO. 0OK02
OKO04
38. Cynbdar xenesa(Il) HE MOXKET ObITH MONyYEH
B3aMMOJICCTBHEM:
A) xene3a ¢ pa30aBIeHHON CEPHOI KHUCIOTOM; OKO1
b) xene3a ¢ pacTBOpOM MeTHOTO Kylopoca; OKO02
B) xene3a ¢ pacTBOpoM cyib(dara MarHus; OKO04
I') okcupa sxeneza(ll) ¢ pasbaBiaeHHOM cepHOI
KHUCJIOTOH.
39. CoJb ¥ BOIOPOJT 00pa3yrOTCs MpH
B3aNMOAEHCTBHH pa30aBICHHON CEPHON KHUCIOTHI
C KaXX/IbIM 13 METAJJIOB psijia: OKO1
A) Al, Zn, Cu;  B) Zn, Fe, Pb; OK02
B) Mg, Zn, Fe; T)Pb, Cu, Ag OK04
40. OcHoBaHue 00pa3yercs IPU B3aUMOJICHCTBHH C
BOJIOH OKCcHAa, (popMyIia KOTOPOro: OKO01
A) Fe:0s;  B) CuO; B) CaO; TI) FeO. OKO02
OKO04
41. AMOOTEpHBIMU THIPOKCHIAMH SIBISIFOTCS
BelecTBa, (HOpMyITbl KOTOPHIX:
A) CsOH u Cr(OH); b) KOH u Ca(OH);; OKO1
B) Be(OH)2u Cr(OH)s; I') NaOH u Mg(OH)z. OK02
OKO04
42. @DopMyIIbI TOJIBKO KUCIBIX COJIEH 3alKCaHbl B
pany: OKO1
A) KzSOs, KOH, H2S04, NaHCOs; 0OKO02
b) Fe(HSO4)., CaHPQO., CaCOs, Ca(OH)NO:s OKO04

B) NH:HSO4, NH:NOs, (NH«):HPO:, (NH:):COs;
I') NaH:PO., Na:HPO:, NaHCOs, NaHS.




43.

DopMyIIbl CpeHEN, KUCION U OCHOBHOM COJIEH

COOTBETCTBEHHO 3alMCaHbl B pSAY: OKO01
A) Cu(HSO4)2, Cu(OH)NO3, CuClz; OK02
b) CaCO3, Ca(HCO3)2, Ca(OH)CI; OK04
B)FeSO4, Fe(OH)CI, Fe(OH)2Cl,;
I') BaSO4, Ba(OH)NO3, Ba(H2PO4)2.
44, Bopna pearupyer ¢ KaxXIbIM U3 IBYX BELIECTB.
A)NanSiO; b)CaOuCO
OKO1
B) Fe2Osu NaoO I') CrOzu MnO7 OKO02
OKO04
45. Omnpenenute BemecTBo XB cxeme
npesparienuii: FeO —X— NaCl OKO1
A) Fe b) NaOH OKO02
B) FeCI2 T) FeSO4 OKO04
46.
PearupytoT npyr ¢ ApyroM B BOJTHOM
pacTBope:
A) CaCO3 u KOH B) NaCl u Br»
B) ZnSOm Fe  T')Klu Clz
OKO1
OKO02
OKO04
47. Okcua Kanbuus pearupyer ¢ KaIbIM U3
JIBYX BEILIECTB.
A) HClu KOH  B) HNOsu CO>
B) H2SO4u NaCl I') SiOou CuSO4
48. YcTaHOBHUTE COOTBETCTBUE MEXKTY (HOpMYIOit
MCXOJIHBIX BELIECTB U MPOJYyKTaMU peaKkLuit
®opmyisl BewecTB [IpoaykThl
B3aUMOJIeHCTBUS
a) Mg + HCl — OKO1
0) Mg(OH); + CO2 — OKO02
B) Mg(OH)., + HCl — OKO04

1) MgCl>

2) MgCl> + Ha

3) MgClz + H20
4) MgCO3 + H>
5) MgCOs + H.0




49.

Oxkcun yraepona (IV) pearupyet ¢ kaxabiM
13 JIByX BEIICCTB:

A) BOJIOM U OKCHJIOM KaJIbITUS

b) xucnoponom u oxcugom cepsl (IV)

B) cynedaTom xanust ¥ THIPOKCHIOM HATPHS
I') docdopHoit KKCITOTOH ¥ BOIOPOIOM

OKO1
OKO02
OKO04

50.

51,

B pe3ynbTaTe B3aMMOACHCTBUS KAKUX
BelecTB oOpasyercs ximopun cepedbpa AgCl:
A) Agu HCI  B) AgNO3z u HCI

B) Ag20 u KCI T') Ag2S u NaCl

YCTaHOBHUTE COOTBETCTBUE MKy Ha3BaHHEM
COCTMHECHMS M 0011Iel hopMyIion
TOMOJIOTHYECKOTO PsiJia, K KOTOPOMY OHO
MPHHAUICKUT: K KOKIOU MO3UIUH,
0003HaYeHHON OYKBOH, MOa0epuTe
COOTBETCTBYIOIIYIO TTO3UIIHIO, 0003HAYCHHYIO

udpoi.

HA3BAHUWE COE/IUHE
A) 6yren-1

b) muknonponan

B) Oyranuen-1,3

I') rexcan

OBLIAS ®OPMVYIJIA
1)CnHazn+2

2) CnHazn-2

3) CnHan

4) CnHon4

OKO1
OKO02
OKO04

OKO1




52. OKO1
O6mrast hopmyra TOMOJOTHYECKOTO Psiia
YTIICBOJIOPOJIOB, K KOTOPOMY OTHOCHTCS
coequuenneCH,=CH—CH=CHp5:
A)CnH2n+2
b) CnHan-2
B) CnHan
I') CnH2n4
53. Bemectso, CTPYKTypHast dbopmyna OKO1
KOTOPOTO
g
CIIE_?_CH:_}_CI'Igs
CH,

Ha3bIBaACTCA:

A) H-TeKcaH;

b) 3,3-numerunbyran;
B) 2-metun-2-3tunbyran
I') 2,2-numetunbyras.




54.

dopmyIia pomnuHa:

A)CH =C—CH,—CHs;
B) CH= C—CH

B) CH,=CH—CH=CHy;
I') CHs—CH=CH

OKO1

55.

CoenuHeHHs, B COCTaB KOTOPBIX BXOIHUT
¢yskuuronansHas rpynna —CHO ,
OTHOCSTCA K KJIaccy:

A) anpIerunios; b) cnupros ;
B) xap6onoBbIix kucinoT; I') penomos.

OKO1

56.

TpoiiHas CBA3b MEXAYy aTOMaMu yriepoaa
o0pasyercsi B MOJIEKyJIax:

A) ankuHoB;  b) apeHoB;
B) ankanos;  I') ankeHoB.

OKO1

S7.

K opranmveckum coeivHEHUsM, B COCTaBe
KOTOpPBIX  HMMEIOTCS  (DPYHKIIMOHAJBHBIE
rpynnsl —COOH u —CHO, otHocsTCS
COOTBETCTBEHHO:

A) kapOOHOBBIE KUCIIOTHI U CIIUPTHI,

b) anpaerunnsl u yrieBosl;

B) ampaerunbl u Cl0XKHBIE YPUPHL;

I') kapOOHOBBIE KUCIOTHI U AJIbJICTU/IBL.

OKOl1
I1K1.1

58.

Bribepure dpopmyny npomnanans:

A) C3HsCHO; b) C2HsCHO;
B) CsHsCHO; I') C;HsCHO..

OKO1




59.

dopmyna 2-MeTHIIIponanoia-1:

A) CH3—CH(OH)—CH>—CHzg;
b) CH3—CH>—CH>—CH>—OH;
B) CHs—CH>—CH>—OH;
I’ CHs-CH(CH3)-CH2-OH.

OKO1

60.

BemectBo, cTpykTypHas hopmylia KOTOPOro

CH,—CH c"’n
3 | ~OH

CHR Ha3bIBACTCA:

A) 2-MeTHIIpOTIaHOBAsT KUCIIOTA;
b) 6yranoBast kucnora;

B) 2-metunOyraHoBast KHCIIOTAa,
I') 2-meTunmponanab

OKO1

61.

OynkuoHaneHyto rpynny —OH coaepxar

MOJICKYJIbI:

A) anpaeruios; B) denonos;

B) cnoxubix a¢upoB;  I') mpocThix 3upoOB.

OKO1

62.

CoeIMHEHHUS, B COCTaB KOTOPBIX BXOIUT
¢byukronansHas rpynna —NH2, oTHocsTCS
K KJIaccy:

A) HUTpocoeMHEeHUH;  b) anmpaerunos;

B) amuHOB; I') ciupToB.

OKOl1

63.

K npenensHBIM yraeBogopoaam (aaKkaHam)
OTHOCSATCS COEIUHEHHU:

A)CnH2n+2
b) CnHan2
B) CnHZn

I') CnHan4

OKO1
I1K1.1




64.

K kmaccy npenenbHbIX 0JTHOATOMHBIX
CIIUPTOB OTHOCHTC:

A) sTaHans; b) stanoun;

B) rnuuepus; I') dbenou.

OKO1

65.

YcTaHOBUTE COOTBETCTBHE MCKIOY Ha3BaHUEM
BEIIECTBA U KJIACCOM/TPYIION, K KOTOPOMY(-
0i1) 3TO BEIIECTBO MPUHAIICKUT: K KOKIOH
MO3ULMHU, 0003HaYeHHOU OYKBOM, o10epuTe
COOTBETCTBYIOIIYIO TTO3UIIHIO, 0003HAYCHHYIO

uupoit

HA3BAHMUE BEIIECTBA.
A) MeTHI0eH30.T

b) anunun

B) 3-metunOyranann

KJIIACC/TPYIIIA
1) anpaerusl

2) aMHUHBI

3) aMHHOKUCIIOTHI
4) yrieBoI0po/Ibl

OKO1

66.

K IMUKIWYECCKUM YIJICBOAOPOJaM OTHOCATCA

A) metaH

b) nuknorekcan
B) Tonyon

I') 6yraguen-1,3

OKO1
I1K1.1




67

68.

Coemunenus a) CH, = CHz u 6) CHs — OH
OTHOCSITCSI COOTBETCTBEHHO K

A) ankaHam

b) ankenam

B) ankunam

I') ciupram

OCHOBOITIOJIPKHUKOM TEOPHUU CTPOEHUS
OPraHMYEKHX3 BEIIECTB SBIIACTCS:
A)Mennenees; b)byrnepos B)3unun
I') MapkoBHHKOB

OKO1
I1K1.1

OKO1
IIK1.1

69.

Opranndeckast XUMHS U3y4aer. ..

A)coenrHEHUS yriiepoaa
b)coennnenus kuciopos
B) coenunenus xiopa
I') coenunenus azota

OKO1
IK1.1

70.

K yrneBomam He oTHOCUTCSA

A) xpaxmain
b)xneruarka
B) nentun I') caxapo3za

OKO1
I1K1.1

71.

Kakoe Koiim4ecTBO M3BECTHBIX aMHUHOKHUCIIOT
Y4aCTBYROT B CUHTE3¢C 6em<a:

A) 20

B) 30

B) 100

T) 200.

OK 01
I1K1.1




72. C NOMOIIBI0 KaKOW XUMHUYECKOH CBSI3U OK 01
NPOUCXOAUT COCANHCHHUEC aMUHOKHCIIOT MCXKIY
co0o0i1 B MoJieKyse OeiKa MepBUYHON CTPYKTYphI? [IK1.1
A) nucynbhugHas
b) nentuanas
B) Bonoponnas.

73 Tun peakuun, K KOTOPOMY OTHOCHTCS OK 01
OMBUICHUE KUPOB: OK 02
A) rugpupoBaHue OK 04
b)ruaponus B meno4Hoil cpeze [IK1.1
B)ruaparanus ’
I') nerunpupoBanue

74. BemectBa, oOpa3yromuecs: mpu ruIpoIIn3e
CJIOXHBIX 3(pUPOB:
A)KapOOHOBBIE KUCIIOTHI OK 01
b) Boa u cnupthl OK 02
B) cniupThl 1 KapOOHOBBIE KUCIIOTHI OK 04
IMcnupTsl U anpaeruasl K11

75. Bony B onpenenéHHBIX yCIOBUSX MOTYT OK 01
MIPUCOEIUHUTH 00a yrieBoa0poaa OK 02
A) MeHTaH U MeHTEH-2 OK 04
b) atunen u 6yraauen-1,3 [K1.1
B) mpomnan u nukionponax
[")6eH30J1 1 IUKIIOTeKCaH

76 OCHOBHBIM ITPOJIYKTOM peakuuu xjopataa ¢ | OK 01
M30BITKOM BOJHOTO PacTBOpa ruApOKCUIA OK 02
KaJlus SIBJSIETCS OK 04
A) aTuneH
b) stan

B)atunossriii ciupt
I') sTunar xanus




77,

OTaH MOXET BCTyNaTh B PEAKLIUU

OK 01
A)zamereHus OK 02
b)npucoenunenus OK 04
B)uzomepuszanuu
r [1K1.1
)pa3noxKeHust
J)ropenus
78. OK 01
Kaxk Oyran, Tak 1 OeH301 pearu T C
7 P byio OK 02
A) ¢ BOIOpOIOM OK 04
b) 6pomHoIi Bojo# [1K1.1
B) kucnoponom
I') xnmopoBogopo1I0M
79. B peakmutio npucoequHEHMS ¢ XJIOPOM HE OK 01
BCTYIAET: OK 02
é)) OTUJICH OK 04
areThiIeH
B) Gyran [1K1.1
I")6enzon
OK 01
80. Peakuust rujpupoBaHus BOZMOXKHA IS OK 02
Ka)0T0 U3 IBYX BEIIECTB:
A) alleTuseH H MpoIeH OK 04
b)uzoOyran u Oyranuen-1,2 IIK1.1

B) ctupoun u 6eH301
I') mukonpornaun u nmpomnax




81. Kakoe 13 nmepeunciieHHbIX BEIIECTB HE OK 01
o0ecIIBEUMBAET pacTBOP NEpMaHraHaTa OK 02
KaJus? OK 04
[1K1.1
A) sTeH
b) 6enson
B) 6yraguen-1,3
I') aTun
82. BrniepBbie cunTe3UpOBal OyTaAME€HOBBIH OK 01
KayudyK: OK 02
A) Jlebenes B) 3unun C) byrnepos OK 04
[1K1.1
J) CemenoB E) MapkoBHUKOB
83. DraHoJ oOpa3yeT mpocToi F3Gup npu OK 01
B3aMMOJICHCTBHH C: OK 02
OK 04
A) xapOOHOBOM KHCIIOTOH; b) ciupTom;
B) anpaerunom; ') ranoreHBo10pOAOM.
84 [Ipu moBeimernu Temneparypsl Ha 10°C OK 01
(TemmiepaTypHbIid KO(PGUIIUESHT PaBEH 2) OK 02
CKOPOCTh XUMUYECKOM peakiuu MK1.1
YBEJINYUBACTCS:
A) B 2 paza b) B 4 paza
B) B 8 pa3 I')B 16 pa3
85 ®akTop, HE BIUSIOIINN HA CKOPOCTh OK 01
XUMHYECKON PEeaKIInu: OK 02
A) naBneHue b) karanuzatop MK1.1

B) xoHueHTparus I') dopma cocyna, B
KOTOPOM IPOTEKAET PeaKIus




86

Jl1g cMeleHusl XMMU4ECKOTO PaBHOBECHS
o0paTtuMoii peakiuu
2S02(1)+02(1)«>2S03(1)+Q B cTropoHy
MCXOJIHBIX BEIECTB HEOOXOAUMO!

A) yBeIMUUTh JaBJIEHUE

b) noseicuTh TEMIIEPATYPY

B) nonusuts Temneparypy

I') BBecTu karanuzaTop

OK 01
OK 02
I1K1.1

87

YcTaHOBHUTE COOTBETCTBUE MEKTY (DAKTOPOM
U CMEIIEHUEM PaBHOBECHSI JUIsl peakiuy,
YpaBHEHHUE KOTOPOU
C2Ha4(r)+H2(r)>C2He(T) + Q

dakrop

A) ToBbIlIeHUE TaBIICHUS

b) VBenuuenue remnepaTypbl

B) YBenunuenue xonnenrpanuu Cz2Hs

I') YMmenbmenne konnentpaun C2He
J1) Ilpumenenue karanuzaropa
IHon0:xeHue paBHOBeCUSA

1) Cmectutcs BrpaBo

2) CmecTuTCS BIIEBO

3) He m3menurcs

OK 01
OK 02
I1K1.1

88.

CKOpOCTh TOMOT€HHOW XUMHUYECKOU pEeaKIuu
MPOIMOPLIMOHAIbHA U3MEHEHHUIO:

A) KOHIICHTpAIIUH BEIIESCTBA B CMHHUILY
BpEMEHU;
b) maccel BemecTBa B eIMHAIIE 00bEMA;

B) xosmm4ecTBa BelecTBa B eIMHUIE 00BEMA;
I') 06bEMa BelecTBa B X0/1€ PEAKIIHH.

OK 01
OK 02
I1K1.1

89.

Ckopoctb peakumu Fews,) + H2SO4 (pp) =
FeSO4 (pp) + H2 () + Q moBeIicUTCA TIpH

A) MOHWKEHUH aBJICHHUS

b) pa36aBnenun pactBopa KHUCIOTHI
B) nmoHmkeHUN TeMIIepaTyphbl

I') u3menpueHnn xenesza

OK 01
OK 02
I1K1.1

90.

PacTBOpeHHEe Kakoro BeliecTBa B BOJE
COIIPOBO’KJIAETCS BBIJICTIEHUEM TETIOTHI:
A) cepHOM KHUCIIOTHI

b) aMmmuauHo# cenuTpbl

B) nurtpara cepebpa

OK 01
OK 02
I1K1.1




91 [Ipouecc pactBopenus — 310 Takoi mpouecc: | OK 01
A) pusngeckuit OK 02
b) xumnueckuit MK1.1
B) ¢puzuko-xumMuuecKkuii

92. Bri6epute yTBepikIeHIE, KOTOPOE OK 01
XapaKTepHU3yeT pacTBOpP: OK 02
A) HEOJHOPOJIHAS CMECh Pa3HBIX BEIIECTB MK1.1
b) xumnueckoe coequHeHne
B) onqHopoaHast cmech BemecTs

93. Bri6epute THI TUCTIEPCHO cHCTEMBI, B OK 01
KOTOPOH pa3Mep 4acTUI] — MOJIEKYJIbI, HOHBL: | OK ()2
A) CYCIICH3HA IIK1.1
b) rpybonucnepcHas cucrema
B) uctunaHBIN pacTBOp
Kak n3mensiercst pacCTBOPUMOCTb TBEPABIX OK 01

94 BEILECTB B BOJIE C TOBBIIICHUEM OK 02
TEMIIEPATYPHhI: TIIK1.1
A) Bcerjia yMeHbIIaeTCs
b) Bcerna yBenuunBaercs
B) He m3mensercs

95 OK 01

PactBopumocTs — 370! OK 02
A) KOJINYECTBO MOJIEH BELIECTBA, IK1.1

CIOoCcOOHOE pacTBOPUTHCA B 1 1.
pacTBopa;

b) macca Bemectsa (1),
criocoOHast pactBoputhes B 100r
(umm 1000 1) pacTBOpUTENS;

B) xumuueckoe KoIM4YeCTBO
BEIIIECTBA, CIOCOOHOE
pacTBOpHThCS B 1 KT pacTBOpa;

I') KoMYecTBO MIT BEIIECTBa,
crocoOHOe pacTBOPUTHCA B |




MOJI€ PacTBOpA.

96.

97

MaccoBast 107151, BBIpaKE€HHAs B
MPOIEHTAaX, TOKA3bIBACT:

A) maccy Bemectsa B 100 mu
pacTBOpa;

b) maccy BemectBa B 100 ©
pacTBopa;

B) maccy BemectBa B 1000 1
pacTtBOpa;

I') maccy Bemecta B 1000 r
pacTBOPHUTEIIS.

BepHsbl 11 crenyroniue CyaeHus O TIPHUro
TOBJICHUW PACTBOPOB U MpaBujiax Oe3ormac
HOTO OOpAaIlleHUs ¢ BEIIECTBAMM?

A. T'oTOBUTH pacTBOPHI KUCIOT (YKCYCHOM
, IUMOHHOM | JIp.) B JIOMAaIITHUX YCIIOBHUSIX
B aJIIOMHHHUEBO TIOCY/IEC HE

pPEKOMEH TyeTCsl.

b. Ilpu monaganuu pacTBopa miEI0Yn Ha K
0Ky PYK CIIeJTyeT MPOMBITH 000OKEHHBIN

y4acCTOK BOJAOH B 00paboTaTh

pacTBOpPOM OOPHOM KHCIIOTHI.

A) 06a Bepabl  b) BepHO TONIBKO A

B) Bepno Tosibko b I') 06a He BepHBI

OK 01
OK 02
I1K1.1




98. Conu BbICHIMX XUPHBIX KucIOT ¢ yuciom | OK 01

yriaepoansix atoMoB Cio-Cig — OK 02

A) wmbuia; b) Genku; B) Butamummsi; I) | ok o4

OCHOBAHUS. OK 07

IK1.1

99. OK 01
UYrto sBIIAETCS PE3YNBTATOM BO3JCHCTBUSA OK 02

XMMHMUYECKUX BBIOPOCOB B OKPYKAIOIIYIO OK 04

cpeny? OK 07

A) 3acyxa IIKI1.1

b) naBoiHEeHUE
B) xucnotueie noxau
I') pannanus

100
KaKI/Ie BCIIIECCTBA I/ICHOJ’II)SYIOTCSI B BU/EC
TommBa?

A) TutiepuH

b) meran
B)cnoxxubie 3¢Gupst
I') memnoun

4.3 IlpakTHYeCcKHe 3aJaHUsI U 3aa4H
Pazaen 1. OcHoBbI CcTpOeHHsI BelIECTBA - 3aJa4d HAa COCTABICHHE XHMHUYCCKHX
(dbopMyIn AByXaTOMHBIX COEAMHEHUHN (OKCUIOB, CYAb(UI0B, THAPUIOB U T.I1.).
ﬂaﬁme HA36AHUA czzedwomuM COCOUHCHUAM.
Li,O MnO Allz CrzSz ZnH> Ag4Si CasN2 COz, CaO P05 CCls NaBr FeS MgH> Al:C3 K3P
MnO; Fe;0s; Cl,O KCI MgF. CrS CaH: SiHs K4C CasP2 Na,O CuO N203 Mn;0O7 LiF PCls

HgBr Ag:S CuS HCI NasSi AIN LisP Cr03 As20s NO2 B203 BaCl, PBrz MnS PHz LiH
Ba.C AlsSis NasP N2O SiO2 MgO CrF. K2S CH4 PbO Au203 NH3 CaS N20s HgO AIP

CocraBbTe (l)OpMyJ'IBI 1O Ha3BaHHAM:




© o0 N O LN

Hurpup xanus
Cunui Maraust
IMuapun anromMuHuA
Cynbdua cunna (1)
bpomun nnnka
Oxcup yriepona (1)
Oxcun xiopa (V)
Oxcup Oapus
docoun xenesa (111)

10.KapOun maraus

11.I'mapun kanus

12.Cynbdun anoMuHUS

Kap6un nutus
Oxcun pochopa (1)
®OTopun meau (1I)
Oxkcuja cepedbpa
IMuopup mutus
Cynbdpun meau (1)
Hutpun vatpus

WNonun cepedpa

© oo N O WNRE

. Okcun xpoma (1)
10.0Okcup azora (V)
11.I'mppun HaTpus
12.Xnopua xpoma (111)



13.Momun meau (1)
14.Cynsoun pryru (I1)
15.0xcun xmopa (I11)
16.0Oxcun ceurmna (1V)
17.0xcua nuHKa
18.Cunmnimmn Kanpust
19.'unpun Gapust
20.Cynbdun xenesa(lll)
21.0xkcup azota (1)
22.0Kcu aTFOMAHUS
23. Xmopun xene3a (1)
24 Hutpun 6apust 25.0xcun
pryru (1)

26.0kcup cypbmsl (V)

13.0Oxcun xkamusg 14.0Oxcun
mbibsika (1) 15.Cynsdun
nuHka 16.@ochun menu (1)
17.0xeunp xenesza (II)
18.bpomut mapranna (II)
19.Cynbdun mutus
20.Dochun cepedpa
21.@Topun xenesa (1)
22.0xcup xpoma (VI)
23.Hutpun nurus
24.Cynbun maraus
25.0kcupn menu (1)
26.Xnopun pryru (II)

Pa3nen 2. XuMu4yeckue peakuuu

3ajaun Ha COCTABJICHUE YPAaBHEHUN peaKIMii: COSAMHEHUS, 3aMEICHUs, Pa3JIOKEeHHs, OOMEeHa 1

peakuil ¢ yyacTHeM KOMIUIEKCHBIX COeIMHEHUH (Ha mpuMepe THIPOKCOKOMIUIEKCOB allOMUHUS U

I_[I/IHKa); OKHCIIUTCIIBHO- BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C HCIIOJIb30BaAaHUEM ME€TOOA JSJICKTPOHHOI'O

OanaHca; ¢ ydJacTHEM KOMIUIEKCHBIX COEIMHEHUN (Ha MpUMepe THIPOKCOKOMIUIEKCOB aIOMUHUS U

IIMHKA)

1. Peakiueii 3aMemieHus IBIISIETCS

a) TOpeHue BOJIOPO/ia B KHUCIOPOJIE;

0) BoccranoBnenue okcuaa meau (11) Bomopoaom;
B) B3aMMOJICHCTBHE THIPOKCH 1A KK C CEPHOM KUCIIOTOM; I')
TEPMHYCCKas JCTUPATAINS THAPOKCH A ITNHKA.

2. Peaxnus, ypaBaeHue kotopoit CaO+CO2=CaCO3,Ha3bIBaeTCs peaKiueit

1) coenunenus;

2) pa3IoKCHHUS;

3) obmeHa;

4) 3aMeEILCHUS.

B3anMoielicTBre THAPOKCH 1A KAJIBIIHS C COJISTHOM KMCIIOTOH - 3TO pEeaKIus

1) coeaunenus;

3.

HU3MCHCHHUECM CTCIICHH OKHMCJICHUA:

a) Pa3JIOKCHUA YFOHLHOﬁ KHUCJIOTBI,
MOJIYYCHHA aMMHUaKa U3 MMPOCTLIX BCUICCTB,

YKaKHATE  pEeakiuio,

a) Cu(OH)2 = CuO + H0;
CuO + H2 = Cu+ H20:;

2) pa3IoKeHHS,

KOTOpasa

3) obmeHa;

ABJIACTCA

peaxkuuen

4) 3aMenieHus

Pa3JI0KCHUA

B) 2KNO3= 2KNO,+02; 6)
r) CaCOs = CaO + CO;

4, Hanumure PCaKInH, YKAXKUTE THUII PCaKIIUU:

A UIET

C

B) paznoxenus ruapokcuga meau(ll); 0)



I') B3aUMO/JICHCTBHUE a30Ta C KUCIOPOAOM
5. Hanummure peakuuu, yKa)kKUTe TUI pEaKLIUU:

a) XKeJe30M U Cepoi; B) OKCHJIOM Oapusi u okcuzom cepsbi(1V); 0)
0apueM | CEpPHOU KUCIIOTOM; r) okcupa cepsl (1V) u kucnopoaowm;
6.  VYpaBHsiiTe peakiuu METOJIOM IJIEKTPOHHOTO OanaHca. PaccraBbre KO UITUEHTHI

HI + H2SO4 — I2 + H2S + H20

H2S04 + Cu20 — CuSO4 + SOz + H,0 HNO3

+ FeO — Fe(NO3)3 + NO + H20

KNOs + Al + KOH + H.O — NH3 + K[AI(OH)4] SO> +
KMnO4 + H20 — K2SO4 + MnSQO4 + H2SO04 SO2 + KoCr207
+ H2S04 — K2S04 +Cr2(S04)3 +H20

e  3ajayu Ha pacyeT KOJMYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEAKI[UU COECTUHEHMS;
MacCOBOM MM 00OBEMHOM JI0JIM BBIXOA MPOAYKTA PEAKIIMH COCTMHEHUS OT TEOPETUUECKU
BO3MOXHOTI'O, 00BEMHBIX OTHOILIEHUHI Ta30B; KOJIMYCCTBCHHBIX XapPaKTCPUCTUK UCXOJHBIX
BEIIIECTB U MPOAYKTOB PEAKIINH; MacChl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTA PEAKIINH, €CITH
OJIHO M3 BEIIECTB JJAHO B BUJIE PACTBOPA C OMPEACIICHHON MacCOBOM JI0JIEH PACTBOPEHHOTO
BEIIlECTBA.

1. TIpwm B3ammoneiicTBMM HATPUS KOJMYECTBOM BemecTBa 0, 5 MOJIb ¢ BOAOH MOTy4HIIU BOJIOPOI
00béMoM 4,2 11 (H. y.) Beruncnure npaktuyeckuit Beixos rasza (%).

2. MeramuMueckuii  XpoM TOJIy4aroT BoccTaHoBieHHeM ero okcuaa Crz0s
METAJUTMYECKUM aTIOMUHHEM. BeranciauTe Maccy XxpoMa, KOTOPBIA MOYKHO MOJTYYHTh TIPH
BOCCTAHOBJICHUH €r0 OKCHJIa Maccoi 228 1, eclii MPaKTUUECKHI BBIXOJ Xpoma cocTaBiseT 95 %.

3. Omnpenenure, Kakas Macca MEJIM BCTYIHT B PEAKIHUIO C KOHIEHTPUPOBAHHOMN CEPHOM KHCIIOTOM

1St moJrydenust okcuzaa cepol (IV) o6sémom 3 11 (H.y.), eciu Bbixoa okcuza cepol (IV) cocraBisier
90%.

4. K pacTBopy, comepKameMy XJI0pU I Kalblys Maccoii 4,1 T, IPUIIMIM PacTBOP, COAEPIKAILUIA
docdar nHarpus maccoit 4,1 r. Onpenenute Maccy MOJYYEHHOTO 0CAJIKa, €CJIU BBIXOJ IPOIYKTa
peakmuu cocrabisieT 88 %.

®  3ajaHus Ha COCTABJICHUE MOJICKYIISIPHBIX U HOHHBIX PEAKIU C y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBaHHIA U COJICH, HOHHBIX PEaKIIUil TUIPOJIN3a COJICH, YCTAaHOBIICHHE U3MCHCHUS
KHUCJIIOTHOCTH CPEJIbI.
1. Kakue u3 coneir RbCl, Cr2(SOa)3, Ni(NO3)2, Na2SO3 noasepratorcst ruapoiu3y? CocTaBbTe
HMOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHUS THPOJIN3a COOTBETCTBYIOIMX cosield. Kakoe

3HaueHue pH (> 7 <) UMEIOT PacTBOPBI 3TUX COJICH?



2. Hanumure nonHoe u cokpamenHoe ypasueHus peaxkuuii: KOH (p)
+ HCI (p) = KCI(p) + H20 (mn)
CaO (oxcun) + 2HNO3 (p) = Ca(NOz)2 (p) + H20 (mx) Mg(OH)2 (1) + H2SO4 (p) =

MgSOu(p) + 2H20 (M)

CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2| Al2(SO4)3
(p) + 3BaCl: (p) = 3BaS04| + 2AICI3(p) KoS + 2HCI =

2KCI + HoS1
Na,COs + 2HNO3 = 2NaNOs + H20 + CO,1 Mg +

H2S04 = MgSO4 + Hot

MoJIeKyJie (cMecH).

Pa3nen 3. CtpoeHue M CBOHCTBAa HEOPraHUYECKHUX BellleCcTB

BapuanT 1. Beraucauts MaccoByro 10110 a3ota B HuTpare Kanbius (Ca(NO3)2 BapuanT 2:

Brruncnute conepxanue kuciopoaa B nepmanranare kanus (KMnO4) Bapuant 3: Beruucnure

cozepkanue cepsl B Munepaie nupure (FeSz)

BapwuanT 4: Berauciure MaccoByro 0110 cepebpa B okcujie cepedpa (Ag20)

3ajaun Ha pacdyeT MacCOBOM JI0JIU (MACChl) XUMUYECKOTO dJIeMEHTa (COSMHEHNS) B

e [IpakTHyeckue 3a7anus no  Kinaccu(puKanum, HOMEHKJIATYpE u
XUMHYECKHM (POPMYJIaM HEOPraHMUYECKUX BEMIECTB PA3IMYHBIX KJIACCOB.
1. Bommcars 0TI€NbHO OKCHJIBI, OCHOBAHHS, KUCIOTHI ¥ COJH. JlaTh Ha3BaHUs.
A b B r I E XK 3
1|Na,0O NaOH | CO2 SO3 MgO HNOsz | Ba(OH) | CO MnO2
2

2ISiO- ZnO H3PO4 Ag20 N.Oz | CrOs MnO HF H2SiOs

3|H2S04 CO: Ca(OH). | BeO LiOH | CrO Mn20s SO3 SiO;

4)Al203 BaO MgCO:> Cu(OH) [ ZnO Cr203 | HMnO; | Ca(OH)2 K3PO4
2

5NO HNOz | MnO NO2 HCI H2SOs | NO2 FeO P20s

6|MgSO4 | SO2 Cl.0Os H.Si0s | AI(N CO NO AL203 BaO

03)3

7|FeO K2CO3 | Fe203 Hg(NOz | CaO Ba(O Ag2SO4 | PbSOs AgOH

)2 H)z




2. CoctaBuTh (POPMYJIBI BHICIIMX OKCHIOB DJIEMEHTOB € MOPSAAKOBBIM HOMepoMm: 1)14, 34, 41
4) 6, 35, 24
3. CocTaBuTh MOJEKYIAPHBIE (POPMYIIBI OKCHJIOB, TIOAIUCATH XapaKTEP OKCU/IA M COCTABHTH
(hopMyITy COOTBETCTBYIOLIETO TUAPOKCHA

l) a3oTa co CTeleHbIo OKuciaeHus +1, +2, +3, +5

2) 75, 16,

3) 33, 50, 40

2) x70pa co cTenensio okucuenus +1, +3, +5, +7
3) Mapranna co CTerneHbIo OKUCIeHus +2, +3, +4, +7

5) 21, 25, 32

4. Brmmucate OTACIBHO 663p8.3J'II/I‘IHI)I€, OCHOBHBIC, KUCJIOTHBIC I/IaM(I)OTepHBIG OKCHbI:

A b B r pi| E XK 3 "
1| NaO [ CaO CO2 SOs MgO N 203 | BaO CcoO MnO>
2 | SIO2 Zn0O P20s Ag>0 N20O3 CrOz | MnO MnO- NO
3| S0; CO; CaO BeO Li 20 CrO Mn,O3 | SO3 SiO2
4 [ Al,Os | BaO SeO> CuO ZnO Cr03 | MnO2 | CaO CrOs
5| NO N 203 MnO NO. Na.O SO3 NO; FeO P>0Os
6 | MgO | SO2 ClbOs | SiO: Al,03 [ CO NO AL>03 BaO
7 | FeO SOs Fe.O3 [ HgO CaOo BaO Ag20 SOs PbO
5. Brmucars HepacTBOPHMBIE OCHOBAHHMS U IEN0UM. J[aTh HA3BAHUSL.
A b B r )l E X 3 u
1 | NaS NaOH [ CO; SOs Mg(OH | HNOs |Ba(OH) |CO Cu(OH)
Os4 )2 2 2
2 | CsOH [ Cu(O HsPO4 | NaOH N203 Cr(O MnO KOH | H.SiO3
H)2 H)
3 | H2SOs | CO» Ca(oO BeO LiOH CrO Sr(OH) | SOs Sr(OH)
H)2 2 2
4 | AlO3 Ba(O MgC Cu(OH) | ZnO Cr0s | HMnOs | Ca(O | K3PO4
H)2 (0)) 2 H)2
5 | LIOH HNOz | Mn(O | NaOH HCI CsOH | Fe(OH) | FeO P20s
H)2 2
6 MgSO [ SO2 LiOH [ H:SiOs [ AI(NOs [ CO NaOH Al BaO
4 )3 Os
7 | Cu(O Ko.COz [ Fe2Os [ Hg(NO | Ca(OH) | Ba(O Ag:SOs | Ba(O | KOH
H). 3)2 2 H). H).




L4 HpaKTI/I‘-IeCKI/Ie 3alaHrsl Ha OHNpCACJICHUC XUMHYECKOH aKTUBHOCTHU BCIICCTB

3aBUCHUMOCTH BH A XUMHUYECKON CBS3HU U THUIIA KpHCTEUIJIH‘ICCKOﬁ PCLICTKU.

l. Pacnpe;[eJmTL JaHHBbIC BC€IICCTBA B Ta6n1/1uy COI'JIaCHO UX THUITY XHMHUYECKON CBS3H.

KoBanenrunas
MoJIsipHAast

HNounnas
CBA3b

KoBanenrtnas nenossipas MeTaummyeckas

MgCl,, Hz, CO2, Nalo, HF, Al, ZnO, Fe, Brz, CasN2, Oz, SOz, HBr, Al,Ss,

CuSn(cmnaB)

2. TIpousBeauTe COOTBETCTBUE:

Bunrnl cBsasu

BemectBa

1.KoBanenTHas HenossipHas

A) Xnopua KanbIus

2.KoBaneHTHas nossipHast b) ®Top
3.Monnas B) Hunxk

4 Metannnyeckas I') Ammuaxk
5.Bonoponnas J)Anetunen

E) Okcun Gapust

e 3ajgaHus HA COCTABJICHUE YPAaBHEHUU XMMHUUYECKUX PEAKIMH C y4aCTHUEM MPOCTHIX U
CJIOHBIX HEOPTaHUYECKUX BEIIECTB: OKCHJI0B METAJJIOB, HEMETAJUIOB U aM(POTEPHBIX FJIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHUW M aM(OTEpHBIX THUIPOKCHUIOB, HEOPTaHHUUECKUX COJIEH,
XapaKTEepPHU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOTydEHUSI.

3aKOHUUTE YpaBHEHUS PEaAKIUMA:

Naz2O + H2S(u36) —
BaO + SiO; (t)—
Fe.03 + C (t)—
FeO+ O; (t)—

MgO(u36) + HCl —
K20 + ZnO (t)—
CaO + 2H2 (t)—
NH4OH + P20s —

KOH(tB) + Zn(OH)2 (t)—
NaOH(koun) + Fe(OH)z —
NaOH + Al,0O3 +3H20 —
KOH + NaHCO3 —

Al + KOH +H20 —

Cl, + Ca(OH), —

HCl + CuO —

KOH + AI(OH)3 —
NaOH(ts) + Al,Os (t)—
Ba(OH)2 + Ba(HCO3), —
NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H>SO4 + Mg(OH), —
HCI + Be(OH); —



H3PO4 + Zn(OH); — HCI + AI(OH); —

H2SO04 + ZnO — HCI + AgNO3 —
H2COs (t) — H2S0s3 (t)—
H.SiOs (t) — H4P207 (t)—
HNO:s (t) — 3 HNO2 (t)—

Paspnen 4. CTpoe}me H CBOMCTBa OpPraHu4ecKHX BellecTB

° 3asaHusl Ha COCTaBJICHUE Ha3BaHUM OpraHM4YEeCKUX COEIMHEHU 110 TpUBHUAIBHON
WY MEXAYHApPOJIHON CUCTEMAaTHYECKON HOMEHKIIATYpE;
1. Ha3oButre  mnpuBencHHbIE HIKE  YTJIEBOJOPOJBI [0  MEXIyHapOJHOU

Homenknarype lUPAK:

CH; CH;
CH; - CH-CH; - {lJH— CH; CH:—-CH: - (|3 — CH - CH>;OH
& o
CH:; - CH; CH; - CH; CH;
CH;—(|3—(|3—CH—CH3—CH3 CH3—{|:—CH—CH2—CH1—CUDH
{|ZH3 LH; (|3H3 (|3H3

2. IlpuBeneHHOMY HIIKE YTJIEBOJIOPOIY JAaiiTe HazBaHue 1o HoMeHkiarype IUPAC, ykaxure
CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTUUYHBIX aTOMOB YIJIEpOJa COJEPKUTCA B
ankane. l3omMepoM Kakoro yrieBojopoJa HOPMAaJbHOTO CTPOEHHUS SBISETCA JIaHHBIM
yrneBgz[opoI[? Harnmumure ero hopmyiry.

0)
Chy CH CHyCHs
HiC~CHy-CH H,C~CH-C~CH,
| |
CH,CH-CH, HC-CHy ' CH,CH,

CHs

3. Hamummre cTpykTypHBIE (POPMYIBI COETUHEHUH 110 MX Ha3BAaHUSAM: a) 2,5-
JMMETHUIITEKCCH-3;
0) 2-MOHOMETHJI-3,5- TUITPONTUITHOHAH; B) 2,5
- IUMETUI - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOPreKcaHoBast KUCIIOTA;



1) 2 - aMHHOOYTaH.

4. Hanuummute CTpyKTYpHbIE (OPMYJIBI BCEX COEIUHEHHUM COCTaBa: HA30BUTE MOJIy4YEHHbBIE
COCIUHEHMUS.

a) CeHui2; 6) CsH110H; B) CsH11NOs.
° 3a1aHus HA COCTABIICHHUE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (hopmy

OpPraHu4eCKuX BCUICCTB OTACIBbHBIX KJIACCOB.

5. Hanummre NoHbBIE U COKpAIlEHHBIE CTPYKTYpHBIE popmysr . 2,2,3,4-

TeTpaMeTUJITICHTaH 2,3,6-TpuMeTniI-3-3TUirenTas
2,5-TMMETHIITeKCEH-3; 2-MOHOMETWII-3,5- TUIPOTTHITHOHAH;

2,5 - qumeTH - 3-HUTPOTeKCaH; 2,3-muXIIopreKcaHoBasi KUCIIOTa; 2 -
aMUHOOYTaH. 4 - MeTWITIMHTEH-3 2,2-TUMEeTHI0YTHH -3

6. CocTaBbTe CTPYKTYpHBIE (DOPMYJIBI TPEX AITKHHOB, KOTOPHIE U30MEPHBI 2
MeTuinOyragueny-1,3.Jlaiite UM Ha3BaHUSL.

e 3ajauu Ha ompeeeHue mpocTenield GopMyITbl OPraHMIECKOW MOJIEKYIIbI, UCXOS U3

3NIEMEHTHOT0 cocrtana (B %).

1. KakoBa ¢opmyna coenuHeHusi, B KOTOpoM MaccoBasi Jonisg Kanusi paBHa 0.565,
yraepona — 0.087, kuciopoaa — 0.348?

2. BwiBemure mpocreiimnyro  (GOpPMYIdy COEIUHEHHS, €CIH M3BECTEH €ro
AJIEMEHTHBIN COCTaB:

a) yraepoza 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)

6) kamprus 0.8110 (81.1%) u azota 0.1890 (18.9%)

B) HaTpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopona 0.4270

(42.7%)

3. HaiiguTe MoseKynsipHyto (GOpMysly COEIMHEHHS a30Ta ¢ BOJAOPOJOM, €CIIM MaccoBas
J0JIs BOoJIoposia B HeM paBHa 12.5%, a oTHOcuTenbHAs IJIOTHOCTH MAPOB ATOrO BEIIECTBA IO
BOJIOpoy paBHa 16.

4. Tlpu cropanuu 3,636r BemecTsa 00pasyercs 8 T yrileKucIoro raza u 4,3632 r u Bopl.
Macca 1 monp maHHOTO BemiecTBa paBHa 60r. YCTaHOBHUTH MOJICKYJSIpHYIO (OpMYITy JaHHOTO
BEIIECTBA.

Pa3znesn 6. PacTBOpbI
3aauu Ha IPUTOTOBIIEHUE PACTBOPOB.
2. Onpezienure, CKOJBKO IPaMMOB BEIIECTBA HYKHO Il TIPUroToBieHHs 25 mim 10 M
pacTBOpa ruJIpoKCcHUa HaTpusl.
Otser: 10T
3. Omnpenenure, CKOJBKO I' BOJBI HEOOX0AMMO NpuOaBuTh K 45 r pactBopa NaOH (0=6%),
YTOOBI MOJIYYUTh KOHEUHBIH pacTBOp ¢ MaccoBoil noseit 1%.

4. Omnpenenure MaccoBYIO JIOJIO BEIECTBA B PACTBOPE, KOTOPKIH OBLI MOIYYeH ITPUOABICHUEM
175 r KCl (0=20%) x 1000 T BOIBI

5. Omnpenenure MaccoBYIO JOJIO BELIECTBA B PACTBOPE, KOTOPKIH OBLI IOJTy4€H IPHOaBICHHEM
30 r Na2COg4 x 1000 r BOIBI



4.4. 3ananus 1adopaTopHbIX padoT

OOopynoBanmne sadopatopum W padouymx MecT JadoOpaTOpHM: MEH3YpPKH, NMIIETKU-
KaIeJIbHUIbl, TEPMOMETPbI, MUKPOCKOII, JYIbl, PEAMETHBIE U MMOKPOBHBIE CTEKIIA, IUIAHIIETHI AJIS
KaleJabHBIX peakluui, (QuiabTpoBaibHAs Oymara, IPOMBIBAIKHU, CTEKISHHBIE MPOOUPKH, PE3UHOBBIE
npoOku, (OHAPUKH, HAOOP PEAKTUBOB, CTEKISHHBIC MAIOYKH, INTATUBBI JJIsI MPOOHPOK; MEPHBIC
LWIMHPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JIeNUTeNbHble HunuHaApuueckue (50-100 mut), cTynku ¢
NecTUKoM, (hapopoBbIe YAIIKH, MAHUETHI, QWIBTPBI OyMa)KHbIEC, BaTa, Mapisi, YacOBBIE CTEKIIA,
ANIEKTPOIUIUTKH, JTAOOPATOPHbIE IITATUBBI, CIUPTOBBIE TOPENKH, CIUYKH, HMPUOOp U MOTYHYECHUS
ra3oB (WK MpoOHpKa ¢ Ta300TBOAHON TPYOKOIl), epyKaTesu i TPOOUPOK, CKIISTHKH IS XpaHEHUS
PEaKTUBOB, pa3faTOuyHbIC JIOTKU; xumudeckue crakanbl (50, 100 u 200 mi); mmarenu; MUHIETHI;
TUTENIbHBIE IIUIIIBI; CEKYHAOMEpHI (TaiiMepsl), MepHbIe poOupku (Ha 10-20 M) U MepHbIE KOJIOBI
(25, 50, 100 u 200 mut), BoasHast OaHs (MM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKH; KOHUYECKUE KOJIOBI
i tutpoBanus (50 u 100 mut); MHIMKATOpHBIE MOJIOCKU Uil onpeaeneHus pH u cranpaptHas
MHMKATOpHAs IIKala; yHUBEpCcalbHbIA UHAUKaTOp; nuneTky Ha 1, 10, 50 M (umu mo3arops! Ha 1, 5
u 10 M), OropeTku ayst TuTpoBaHus, MemuimHckre mmpuiel Ha 100-150 mut, maGopaTopHbie w/uam
aHaMTHYEeCKue Bechl, pH-MeTpsl, cymmibHbIN mkad, u 1p. 1abopaTopHOe 000pYI0BAHHE.

Paznen 1. OcHoBbl cTpoeHusi BemecTBa JlaGopatopHas pabota «Ilopsmox pabGoTel B
naboparopun XuMuHd. TexHunka 6e3onacHocTu. JlaboparopHas mocyma»

Ha3sanue TeMEbl Tema 1.1.
CTpoeHne aTOMOB XUMHUUYECKHUX 3JIEMEHTOB M MPUPOJIa
XUMHUYECKOH CBS3H.

Pe3ynbTat 00ydeHus BBITIOTHATE TOJHBIN UK AKCIIEPUMEHTATBLHOTO
HCCIIEA0BaHUs c coOIroAeHrEM TIpaBUII
0€30I1acHOTO oOpareHus C BellecTBaMu "

mabopaTOPHBIM 000PYT0BAaHUEM

OO0111e KOMIIETEHIINT OK 01




Bomnpocsl, paccmarpuBaemble Ha 1abopaTopHOIi pabore.

1. Texnuka Ge30MaCHOCTH ¥ MEPHI IIPEAOCTOPOKHOCTH

2. O6ume npaBuia paboThl B XMMHYECKOM TabopaTtopuu 3 .
OxasaHue 1nepBoil moMouu B 1ab0paTopuu

3. Xumuueckas nocyja u 1abopaTopHoe 000pyIOBaHUE.

CrexisiHHas TTOCy/1a 00Iero Ha3HAYEHUS

6.
[. ®apdoposas nocyna
8

Mepnas nocyna

Paznea 2. Xumnueckne peaxkuum JlabopatopHas paborta "THIbl XUMHUYECKUX peakiui'.

HazBanue TeMbl

Tema 2.2.
DNEKTPOTUTHICCKAST TUCCOIUAIUS M HOHHBI 0OMEH

Pesynbrar 00yueHus

VccnenoBanue THUMOB (10 COCTaBY U KOJMYECTBY UCXOTHBIX
1 00pa3yIONUXCs BEIIECTB) U MPU3HAKOB XUMHYECKUX
peaknuii. [IpoBenenne peakiuii HOHHOTO OOMEHa,
OIIpENIEIICHUE CPEbI

BOJIHBIX PACTBOPOB

OO0I11I1e KOMIIETEHIIUN

OK 01 OK4

Bomnpocsr mis nomycka k 1abopatopHoi padore

a) chOpMYITHPYITE 1eNIh TUIAHUPYEMOTO IKCIIEPUMEHTA

1. ITpu kakuX ycIOBUAX BO3MOKHBI HEOOPATHUMbIE PEAKIUH?
2. Bosmoxna i peakuus: HCl+ KOH = H20 + KCI

3. 3anuImTe THMB XUMHYECKUX peaKHI/Iﬁ 110 UMCHOIIUMCHA KJ'IaCCI/I(l)I/IKaI_II/IHM.

4. Nonummure peakumio: ZnCly + NaOH =? + ? . [louemy BO3MOJKHA 3Ta

HeoOpaTuMas peakuus?

5.3al'II/IH_II/ITe H606paTI/IMYIO PE€aKnuo, KOTOopasd NpOTEKACT C BEINIaAACHUEM OCajJiKa.

HpOBeI[eHI/Ie OIIBITOB

O0opynoBaHMe U NOCYAA

PE€aKTHBLI

CTeksiHHbIE TPOOUPKU

pactBop runapokcuaa Harpusi (NaOH),

PactBop consnoit kucnotsl (HCI)

PactBop cynbsdara meau (1) (CuSOs)

PactBop kap6onara Hatpusi (Na2COz)

PactBop cynbsdara maraus (MgSO4)

PactBop xopuna xenesa (111) (FeClz)




IAJITOPUTM IIPOBEIEHUS OMbITA 1

Bonpocsl 1 3aganus

OmnpiT 1. Peakunu, naymme ¢
o0pa3oBaHueM 0CaJKa.

[Tpo6neMHBIH OIIBIT.

Haneiite B Tpu mnpoOupku mno 2 wmi
pactBopa xiopuma kene3a (llIl), cynawsdara
Marsusi, cyabpara Meau U npudaBbTe B KaXKIYIO
110 TAKOMY K€

KOJIMYCCTBY LICIIOYH.

Uro BBl HaOmoaeTE?

Kakoit nieT umerotr o0pa3oBaBinecs 0caaku?
CocraBpTe ypaBHEHUS COOTBETCTBYIOIINX
XUMHUYECKUX PEAKLUN.

CpaBHHTE IIBET OCAJIKOB

Oca Ky COXpaHsIMTE 0 CIEAYIONIIETO
OIIbITA

ANTOPUTM ITPOBEACHUS OIBITA 2

Bomnpocs! 1 3aganus

OnbIT 2. Peakuun, naymmue ¢ oopazoBaHuemM
120010 YJIEKTPOJINTA

K mnosnydeHHBIM B MpeablIylIEM OIBITE
0CajJKaM THUAPOKCHJIOB JKeJie3a, MarHus U MeIu
MpUJICUTE PAcTBOP COJITHOM  KHUCJIOTBI IO
[OJIHOTO MX PACTBOPEHUS.

CocraBpTe  MOJIEKYJISIDHBIE W HOHHBIE
YpPaBHEHUSI  COOTBETCTBYIOIIUX  PEAKIMil.
OOpsicHuTe HAOMIOmMAaeMble U3MEHEHHS B
nmpoOupKax.

AJITOPUTM MPOBEJICHUS OTIbITa 3

BOHpOCBI " 3aJaHUA

OnbIT 3. Peaknumn, Haymme C
00pa3oBaHueEM rasa.

K pactBopy kapOonata HaTpusi HpuIICHTE
OCTOPOXKHO PACTBOP COJISTHON KUCIIOTHI.
OOpaTuTe BHUMaHKE Ha BbIICTICHHE
rasa.

OOBACHHTE BBIIEIIEHHE Ta3a.
CocraBbTe MOJIEKYISIPHBIC U HOHHBIE
YpaBHEHHUS COOTBETCTBYIOIIUX PEAKLIUH.

O6paboTka pe3yabTaToB:

1. HpO&HaJ'II/ISI/IpOBaTB MOJIYYCHUC COOTBCTCTBYIOIIUX PE3YIIbTATOB THIIAM

XUMHNYCCKHUX peaKHHfI.

2. CdopMynupoBaTh € 001IHMii BEIBOJ 06 0OMEHHBIX PEAKIMAX, HIYIIHX JI0 KOHIA

Pa3znea 3. PactBopsl JIaGoparopHas padota "[Ipuroroienue pactBopos".




HasBanue Tembl Tewma 2.2. DnexTpoauTuyecKas AMCCOLUAUs U
MOHHBIN 00OMEH

PesynbTaT 00yueHus HccnenoBath GU3NKOXUMHUYECKHE
CBOMCTBA UCTUHHBIX PACTBOPOB

OO01IMEe KOMIIETEHIIUU OK 01 OK2

Bomnpocsr mist nomycka k mabopaTopHoi padore

1 Hatb onpenenenne KoHIeHTpanuu. CriocoObl BIPaXKCHHUS KOHIICHTPAIIUN PACTBOPOB.

2 Uto Takoe coybBaThl ¥ ruApaThl? Ha kakoM 3Tamne pacTBOpEHHUs OHH 00pa3yroTcs?

3. Uro Takoe pacTBOpUMOCTh? OT KakuX (aKTOPOB OHA 3aBUCHUT?

4 Kaxkyro maccy cynbdara kanust 1 BoAbl HaJ0 B34Th i ipuroToBieHus 300 rpammos 20%
pactBopa?

5. CKOJBKO  TpaMMOB  BOJIBI  COJICPIKUTCS B 200 r 40%-mHOTO  pactBOpa

MOBapeHHO conu?

[IpoBeneHne onbITOB:

O6opynoBaHue U Mocyaa pPEaKTHBBI

Crakan 600mn pacTBOp XJIOpUJA HATPHS

CTexysiHHas Mmajgoyvka PactBop kapbonara HaTpus

Bechl TexHuyeckne PactBop xnmopuna xanus

Hrmaap 250 Mo PactBop runpokapboHara HaTpus

apeoMeTp PactBop cynbdara maruus
PactBop xmopuma Gapust

AJTOPUTM MPOBEICHUS OnbITa | Bomnpocsl 1 3aganus

Omnpit 1.IIpuroroBurs 500 2 4% pacrBopa
XJIOpH/Ia KAJIHSA

ITpo6IeMHBIH OIIBIT. [IpurotoBbTe pactBop IIpoBepnTe
PaccuuraiitTe Maccy HaBeCKM M BOJIbI MJIOTHOCTBL pacTBOpa
B3BecbTe HaBECKY. Paccuuraiite abCoI0THYIO OIIMOKY
PacTBOPUTE HABECKY B BOJIE. PaccunraiitTe OTHOCUTENBHYIO OLIUOKY
[IpoBeprTe KOHLIEHTPALUIO
[IPUTOTOBJIEHHOTO pacTBopa, U3MEPUB

MJIOTHOCTH C IIOMOLIBIO apeoMETpa

O06paboTka pe3ynbTaToB:
1. Tpoananu3upoBarh MOJTyYeHHE COOTBETCTBYIOIIUX PE3YILTATOR

2. PaccumTaiiTe aGCOMOTHYIO U OTHOCHTEIBHYIO OIIMOKH
3. Copmynupyiite BBIBOIL.

Pasnen 4. CTpoeHue u CBOIICTBAa HEOPraHNYEeCKUX BEIIECTB.

JlaboparopHast pabota «CBOICTBA METAIIOBY.



HazBanue TeMbl

Tema 4.2. «PU3UKO-XUMHUUECKIE
CBOMCTBA HEOPraHMYECKHUX BEILIECTBY

Pesynbrar 00yueHus

YcranaBiIMBaTh 3aBUCUMOCTD (PU3HKO-
XMMHUYECKHUX CBOMCTB HEOPTaHUYECKUX
BELIECTB OT CTPOCHMS aTOMOB M MOJIEKYII, a
TaK)Ke THIA KPUCTAIUINYECKON PEIIETKH

OO01IMe KOMIIETEHIIUN

OK 01 OK4

Bompocsr mis gomycka k 1abopatopHoi padote

JlaTb onpeneneHre MeTauiaM.

HazoBure ¢uznueckue cBoiicTBa METALIOB.

CriocoOblI MosTy4yeHus: METaIOB.

N s wh

CriocoObl 3a1IUThl METANIOB OT KOPPO3UH.

[IpoBeaeHue onbITOB

Kakwne meranibsl B3aMMOJEHCTBYIOT C BOJIOW?

Kakne meTtanibsl B3aMMOJEHCTBYIOT C KUCTOTaMH?

Kak B3anMOJeiCTBYIOT METAIIJIBI C pACTBOPAMU COJIEH.

Uto Takoe koppo3us MeramuioB? Kakue ObIBAtOT THUITBI KOPPO3HH.

OO6opynoBaHue U ocyaa

pEeaKTUBbI

CrekisiHHbIE TPOOUPKHU

HAaTPUM METAJUTMYECKUI

CIIMPTOBKA

MarHuu

JICPKATEIIb

M€eIb

OKCHJ] CBUHIIA

okcup xene3a(ll)

OKCHJ MEIU

KHCJIOTa CCpHasd

Kucnora consnas

IAITOPUTM MPOBEJAECHUS OMbITa |

BOHpOCH " 3aJlaHUsA

OnsIT 1. OTHOIIIEHHE METAJUIOB K BOJE.

[IpoOeMHBI OTIBIT.
B mmpokuii cTakaH Hajeute BOJIBI U
MOJIOKUTE KYCOUEK HATPHUS WUIIH Kallus.
JloGaBbTe B pacTBOp 3
(benondranenna.

Kaneian

Yto BBI HAOIIOMaeTE?

Kak Bener cebs Hatpuii? Kakoii ra3
BBIJIEIISICTCS?

OTMeThTE IBET pacTBOpa MOCie J00aBICHHS
denondranenna.

CocraBbTe YPaBHCHUC PCAKIIUU.




B derpipe mNpoOHMPKM TOJIOXKUTE IO
KYCOYKY Mar"us, aJlOMHHMs, JKelle3a U MeIu
U NIPUJIEUTE HEMHOTO BOJIBI.

Harpeiite pacTBOpBI Ha CIIUPTOBKE.

O0ObsicHuTE HAOIIOJaEMBIE N3MEHEHHUS B
npooupKax.

CocraBbTe MOJICKYISIPHBIC U HOHHBIC
YpaBHEHUSI COOTBETCTBYIOIIUX PEAKIIUU.

ANropUTM IIPOBECHUS OIBITA 2

Bonpocsl 1 3aganus

OnpiT 2. OTHouIeHHE
KHCJI0TAM.

METAJJIOB K

[Tonoxwure B MpoOMpPKH MeETaibl MarHus,

Yro BBI HAOIMIOMAETE?

Conepxxumoe
MPOOHPOK B30OOJTANTE.

QTFOMHHWS, JKeJie3a U MEJIA U IPHICHTE K HUM | OrMeThTe H3MEHEeHHe 1BeTa
pacTBOP COJISTHON KUCTOTHI IPOGUPKAX.
CocraBbTe ypaBHEHHUS
COOTBETCTBYIOIINX PEAKIIAMN.
AJTOPUTM MPOBEJICHHS OMbITA 3 Bonpocsl 1 3aganus
OnbIT 3. OTtHoieHne OKCH/IOB
MeTaJUI0B K KHCJI0TaM.
B tpu nmpoOupku Hanelite o 1 mu pactBopa [Uto Bl HaOmogaere?
CEPHOM KHCIIOTBI W J100aBbTE HAa KOHYHUKE Ot™meTbTE N3MCHCHHC aBeTa
mmnatens okcuawl skenesa (I1), meam, cBuHIA. npodHpKax.

CocTaBbTe ypaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.

O06paboTKa pe3yyIbTaTOB:

a koo

[Ipoananu3upoBaTh NOJYyYEHHbIE PE3YIbTATHI.

CdopmynupoBaTh BEIBOJI 0 00 OTHOIIEHUH METAJIOB K BOJIE.
CdopmynupoBaTh BEIBOJ 00 OTHOIIEHUHU KUCIOT K METaJlJIaM.
CdopmynupoBaTh BbIBOJ 00 OTHOIIEHUH OKCHJIOB METAJNIOB K KHCIOTAM.

. ChopmynupoBats o0 BBIBOJ 00 0OMEHHBIX PEAKIHIX, HAYIIHUX JI0 KOHLIA

Pa3nen 4. CtpoeHue u cBOiCTBa HeOPpraHu4ecKux BeuecTs. Jlaboparopnas pabota
«XapakTep TMCCOUMALNN PA3IUYHBIX THIPOKCHIOBY.

HazBanue TeMbl

Tema 4.2. «DU3HKO-XUMHUECKHE
CBOCTBA HEOPraHMUYECKHUX BEILIECTB)

Pe3ynpTat 00yueHUs

YcTaHnaBiauBaTh 3aBUCUMOCTh (I)I/I3I/IKO'
XHUMHYECKHUX CBOMCTB HCOPraHNu4CCKUX

TaKKC THUIIa KpHCTEUIJ'IPI‘-IGCKOfI PCHICTKH

BCIICCTB OT CTPOCHUA aTOMOB U MOJICKYIJI, a




‘OGHH/IC KOMIIETEHL[AU

| OK 01 OK4

Bompocs! wist jonycka k 1abopatopHoit pabote

1. U3 nanneix Bemects Beibepute kucaotsl: NaCl; Cu(OH) 2; HNOs; Na2SOs; H2COs.

2. 3aKoHYHUTE TpeUIoKeHne: KUCIOThI 3TO 21EKTPOIHUTHL, . ..

3. 3akonuure peakiuio: NaS + HNO3 = ? + ?

4. Hanmmure ypasHenus aucconuanuu kucinot: H2COs; HaS. 5. Kakue
MH/IUKATOPBI YKa3bIBAIOT HAa KUCIIYIO Cpey pacTBopa?

6. OcymectBute npespaienue: SOz — SOz — HxSO4 — NaxSO4 7 .Kakue
OCHOBAHHUSI OTHOCSATCS K PACTBOPUMBIM OCHOBAHMSIM?

8. U3 nannbix Bemects BeioepuTe ocHoBanus: NaCl; Cu(OH)2; HNOs; NaOH; H2COs.

9.Hanumute GopMyIIbl CIeAyIONMX OCHOBAHMIA: TUAPOKCHU] KAITHsl, THAPOKCHU]] MarHHS,

rugpokens xenesa (II), ruapoxcun sxemnesa (11).

10. Hanumure ypaBHenus aucconmanun ocHobanmii: Fe(OH)s; Cu(OH):

11. Kakue uHAMKATOPHI yKa3hIBAIOT HA IEIOYHYIO CPEIY PACTBOPA OCHOBAHMIT?

[IpoBenenue onsITOB

OO6opynoBaHue U ocyaa

PEaKTUBBI

CreksiHHbIE TPOOUPKU

pactBop comnsiHoi kucnotsl (HCI)

CIIMPTOBKA pacTBOp YKCYCHOW KHUCIIOTHI
(CH3COOH),
nepKaTesb pactBop ximopuaa ruaka (ZnCly)

pactBop cyabdara maraus (MgSOa),

pactBop ruapokcuaa Hatpusi (NaOH),

pacTBOp ¢eHodranenHa

pacTBOp JIakMmyca

pacTBOP METUJIOBOT'O OPaHXKEBOI'O

IAJITOPUTM MPOBEICHUS OMbITa |

BOHpOCBI " 3aaHHuA

Onoeir 1.
AKTUBHOCTH KHCJIOT

CpaBHeHMe  XMMH4YeCKOM

[IpoGnemHbIi ONBIT
HajeiiTe B MpoOUpKM TO 2 MJI pPacTBOPOB

Yro Bel HAOIIOHAETE?
Kakoii ras Beiaensercs

CpaBHI/ITe HMHTCHCHUBHOCTSD BBIJCJICHHA I'a3a
Hanwummure MOJICKYJIAPHBIC U HMOHHBIC

YpaBHEHMSI PEaKIMH.

IKHUCJIOT " I[OG&BBTC KYCOYKH IMHKA




IAJITOPUTM IIPOBEICHUS OIIbITA 2

Bonpocs 1 3aganus

OnbIT 2. XapakTep
BJIEKTPOJTUTHYECKOH JTHCCONMAIUN
rUAPOKCHI0B

[TpoGIeMHEBI OITBIT

B nBe mpoOupkm BHecute mo 10 kamenb
pactBopoB: B mnepByro — ZnClz, Bo BTOpYIO —
MgSQO4 u B kaxxayro mpobupky nobaBsTe 1o 3
Karmmy (10 oOpa3oBaHMS OCAJKOB) pacTBOpa
menoun NaOH. Ocanku pasznmenurte Ha aBe
9acTH, K OJHON H00aBbTE€ PACTBOP KHUCIOTHI
HCIl, x npyroii 4actu — pacTBOp WIETIOYH
NaOH (u30sITOK, 10

pacTBOPEHUS OCAIKA).

Uro BbI Habmo1aeTe?

Onpenenure XUMHYECKUN Xapakrep
00pa30BaBIINXCS THAPOKCHIOB.

B kakux ciayyasix pacTBOpuiICs 0Cafok?

OcHOBHBIMU W aM(pOTEpHBIMH
CBOMCTBaMH 00J1a1at0T TUAPOKCH/IbI
CocraBbTe cXeMy BO3MOJKHBIX

YpaBHEHUH pEaKIUi,
IIpuBeauTe  ypaBHEHHS  JUCCOIMALIUA
TUJIPOKCHJIOB.

ANTOPUTM ITPOBEACHUS OMbITA 3

Bonpocs! 1 3aganus

no0aBbTE B NEpBYIO | Karuio Jakmyca,

BO BTOpYIO — 1 Karumo penondranenna,

B TPETHIO — | Kario METUJIOpaHXka.

S. B Tpu mpobupku no6assTe no § - 10

Kareib COJISTHOM KHCJIOThI HCI wu
BHecUTE 0 | Karie pacTBopa JaKmyca,
MeTHIIOpaHka, (heHondTanenHa.

3. B uncTeie Tpu MpoOMPKH HAJICUTE 110

8 - 10 xamenmr memoun NaOH. B
MepByI0 BHECUTE | Karuiio JakMyca, BO

BTOPYIO — | Karuiio MEeTUIIOpaHXa, B

TpeThio — 1 Karmmo GeHoadpTanenHa

OnpIT 3. KucaoTHo-ocHOBHBIE
HHAUKATOPbI
4. B tpu npobupku nanerite 10 - 15 UYto BHI HAOMOMaeTe?
Karesb TUCTUIUTMPOBAHHOM BoAbl M | OTMeThTe U3MEHEHHUE OKPACKU

WHIUKATOPOB B BOJIC
OTMeThTE H3MEHEHHUE OKPACKU
WHIUKATOPOB B KUCIIOTE
OTMeThTE H3MEHEHHUE OKPACKU
WHIUKATOPOB B IICIIOYH

O6paboTka pe3yabTaToB:

1. Tpoananu3upoBaTh MOTyUYEHHBIE PE3YIBTATHI.

2. ChopMynupoBaTh BBIBOJ O XUMHUECKOH AKTUBHOCTH KHCIIOT

3. CpopMynMpoBaTh BBIBOJ] O XapaKTepe TOJTydeHHBIX THAPOKCH/IOB.

Pazgen 4. CtpoeHne u cBOiicTBa HeOpraHm4ecKux BenecTB. JlaboparopHas paboTa:

"Unentuduxaryss HEOPraHMYeCKUX BEUIeCTB"

HazBanue TeMbl

Tema 4.3. «nenTudukanus
HEOPraHUYECKUX BELIECTB»




PesynbTaTr 00yueHus HccnenoBaTh KaueCTBEHHBIE PEAKIIUU
HEOPraHUYECKUX BELIECTB

OO01IHMEe KOMIIETEHIIUU OK 01 OK4

Bompocs! wist jonycka k 1abopatopHoit pabote

1. Kakue peakiun Ha3bIBAlOTCS KaYCCTBCHHBIME?

2. JlaiiTe onpeeieHne aHMOHaM.

3. 3akonumre peakimio: NaS + HNO3 = ? + ?

4. HanummTe KaueCTBCHHYIO PEAKIUIO Ha KapOoHaT-HOHbL. 5.Kak
MO>KHO OOHApYKUTb XJIOPHUI-UOHBI?

[IpoBenenue onsITOB

OO6opynoBaHue U ocyaa pEaKTHBBI

CreksiHHbIE TPOOUPKU pactBop comnsiHoi kucnotsl (HCI)
CIIUPTOBKA pacTBop KapOoHaTa HaTpHs
nepKaTellb pacTBop XJjopuia Oapus

pacTBOp CHIIMKATa HATPHS,

pacTBOp XJOopuaa JUTHS

pacTBOp XJI0pHIa HATPUS

pacTBOp XJIOpUAA KaTHs

pacTBop xjopuaa dapust

pacTBOp XJIOpuJa KaJlblUs

pacTBOp XJIOpHUIa CTPOHIIUS

AJTOPUTM MPOBEICHUS OnbITa | Bomnpocsl 1 3aganus
OnbiT 1. O0HapykeHHe KAPOOHATOB H
rUAPOKaApOOHATOB.
ITpo6aeMHBbIi OTBIT UYto BBl HaOmromaetTe? Kakoii ras
f?
Buecute B Tpobupky 5 Kamemh pactBopa | BPUIENAETCA? Kakos BUJ M LBET
. OCaJIKOB.
KapOoHaTa HaTpus U J0OaBIANTE MO Karuisim
Hanummure  MonekymasipHbIe U HOHHBIE

pacTBOp XJjopujaa Oapus 10 0Opa3oBaHUs .
YpaBHEHUS PEaKIuil.
ocanka. K momyueHHOMY Ocangky mo0aBbTe

HECKOJIBKO KaIleJIb COJITHOM KUCIIOTHI.

A.]'IFOpI/ITM IMPOBCACHUA OIIbITa 2 BOHpOCH " 3aJlaHUsA

OmnbIT 2. O0HapyXKeHHE CHIINKATOB

[TpoGIEeMHBII OIBIT OO0mbsicHUTe HaOIIO1aeMble SIBICHUS
OObsicHuTe, MoueMy popmyina kuciotsl H2SiO3

Buecutre B mpoOupky 5 Kamenb pacTBOpa .
SIBJISIETCS YCIIOBHOM

CWIMKaTa HaTpus W J00aBbT€ pPaBHBIN
00BEM COJIIHOM KHUCJIOTHL. CocraBbTe ypaBHEHUs PEAKIINUiA,
UYepes HECKOJILKO MUHYT TI€PEBEPHUTE
MPOOUPKY BBEPX THOM




IAITOPUTM MPOBECHUS OTbITA3 Bonpocsl 1 3aganus

OnwiT 2. OOHapyxeHUe AaHMOHOB
BTOPOIl AaHAJTUTUYECKOH I'PYNIIBIIO

[TpoOneMHBII OTBIT Uro BbI Habmo1aeTe?
Brecute B mpo6upky 1M pacTBopa xmopusa | Kakoro nsera Bbimany ocagku? CocraBbre
HATpUs, OPOMHIA HATPHA, MOJMIA Kajus, | YPABHCHHS PEaKIMid.
¢dropuna HaTpUs M 100aBHTEC PaBHBIM 00BEM

HUTpaTa
cepebpa.

AJNTrOpUTM IIPOBECHUS OMBITA 3 Bomnpoce! u 3axanus

OnbiT 3. OKpawueanue niamenu

B HIECTh bapdopoBbIx turseit | Yro Bbl Habm0qa€TE?

MMOMECTUTH o nosoBuHe | OTMeThTe LBET IUIAMEHHU.

MUKPOILTIATENs COeIMHEHUI auTHs, | YKa3aTh IPAKTHUECKOE 3HAaYeHHE

HaTpUs, Kanusi, KajblUs,  CTPOHLMS, | 3TOTO OMbITA.

Oapus. 3aMuTh  COMM 10  TIOJIOBHHBI

o0bema TUTJIEH  STUWIOBBIM  CHUPTOM,
nepeMenaTh C UeNbl0  HEKOTOPOro
[PACTBOPEHUSI COETUHEHUI B CIIUPTE U
MOKEUb.

O6paboTKa pe3yIbTaTOB:
1. TIpoananu3upoBaTh MOJIyYEHHBIE PE3YIILTATEL
2. CQopMynupoBaTh BEIBOJ O HPOBEICHHBIX KAYECTBEHHBIX PEAKIUAX KATHOHOB.

3. ChopMynupoBaTh BEIBOJ O HPOBEICHHBIX KAYECTBEHHBIX PEAKIMAX aHHOMOHOB.

Pasznen 5. Kunernveckue u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECKUX
peakuuii Jlaboparopuasi padora «/3ydeHue BIUSHUS pa3InYHBIX (PAKTOPOB HA CMEIICHUE
XUMHUYECKOTO PABHOBECHS»

HazBanue TemMbl Tema 5. «3yuenue BIIASIHUS
pa3IYHbIX GaKTOPOB Ha CMELIEHue

XUMHUYCCKOT'O PAaBHOBCCH

Pe3ynbTar 00y4eHus XapakTepu30BaTh BIUSHUC U3MEHEHUS
KOHIIEHTPALIMU BEIIECTB, PEAKIINH

CpeAabl 1 TEMIICPATYPhI HAa CMCIICHUC
XUMHYCCKOT'O PABHOBCCUMA

OO1IMe KOMITIETEHITHN OK 01 OK4




Bompocs! wist jonycka k 1abopatopHoit pabote

1. Jaiite onpenenenye cKOPOCTH PEAKIMH.

2. Kakue (GakTophl BIMSAIOT Ha CKOPOCTh peaKkiuu?

3. ChopMynupyiiTe 3aKOH COXpaHEHUs JEHCTBYIOIIMX MAacC.

[IpoBenenue onsITOB

O6opynoBaHue U ocyaa

PEaKTUBBI

CrekisiHHbIE TPOOUPKU

11 pacTtBOp THOCY/IB(ATa HATPUS

CIIMPTOBKA

0,1 M pacTBOp CEpHOM KUCIOTHI

nepiKaTenb

ITepmanranar kanus

I[laBeneBas KucioTa,

pactBop xmopun xene3a (I11)

pacTBopa poJaHuIa KaHsl

pacTBOp XJIOpUJa Kalus

ANTOpUTM ITPOBEACHMS OIbITA |

Bomnpocs! 1 3aganus

OIIBIT
pearupyloummx BellecTB Ha CKOPOCTh
XUMHYECKOH peaKklyu.

1. Bausinue KOHIEHTPAIUN

[Tpo6eMHBI# OTIBIT

[IpuroroBuTh TpH

HaTpus

pactBopa
THOCYJIb(aTa Pa3IUIHOM
KOHIIEHTpauu. [{Jist 3TOro B Tpu Cyxue
jﬁp*ompm BHECTH: B TIEPBYIO —6MT 1H
3pacTBoOpa THoCcynbdara HaTpus U 10 M
BxurounTs cexkynnomep. B npobupku n100aBUThH
o 6 mia 0,1M pactBopa

cepHoﬁ KHCJIOTHI.

Yro BBl HAOMIOMAETE?

[To cekyHmoMepy U3MEPUTH BPEMS OT
MOMEHTA J00aBIEHUS KUCIOTHI JI0 MTOSBIIEHHUS B
pacTBOpe 3aMETHOM OTAJICCIICHITUH
Bmucars 3nauenus B Tabnuiy OGpopMuTh
pe3yabTaThl HAOIOICHUH B BUC rpaduka

IAITOPUTM MPOBEJECHUS ONbITA 2

BOHpOCBI " 3aJlaHuA

OnbIT 2. Baiusinne TeMneparypsl Ha




CKOPOCTH XUMHYECKOI pPe€aKnuu

Hanute B crakanbsl Ha 1/2 BBICOTHI BOXY:

B IIEpBbI CTakaH — BOJOIPOBOJHYIO, BO
BTOPOM — CMECh BOJOIPOBOIHOM u
ropsuen

(temnepaTtypa noyixHa ObiTh Ha 10°C Bble,
4YeM B IIEPBOM CTAaKaHE), B TPETUH — TOpsUyro
(temnepatypa Ha 10° BbIlIE, 4eM BO BTOPOM
CTaKaHe).

B tpu npobupku Habpath mo 10 xamens
11 pacTtBOpa THOCYNb(aTa HATPUS U OMYCTUTH
10 OJTHOM B CTAaKaHBI.

3amepuTh Temmeparypy B crakaHax. He
BbIHUMAsT  MpoOUpPKYy ¢  THOCYIb(dATOM,
n00aBUTh B Hee | Karuito 2H CepHOM KHUCIIOTHI
U U3MEpUTh BpeMs MO CEKyHIOMEPY OT
MOMEHTa /100aBJIEHUSI KUCIOTHI J0 MOSBIICHUS
JIETKOU OMAJIECLCHIINN.
[ToBTOPUTH OMBITHI C PACTBOPOM THUOCYIb(aTa
Y CEPHOU KUCIOTOM IPH JIBYX JIPYTUX

TeMIepaTypax.

[IpousBecTr OTCYET BpPEMEHH pEAKIHUU IO
CEKYHJIOMEDY, KaK U B IIEPBOM

cinydae. PesynbTaThl HaOMIOIEHWUN BHECTH B
TaOIUIy

OO0mbsicauTe HaOMIOIaeMBbIE SIBICHUS
O0bsicauTe, ouemy popmyna kucinotsl H2SiO3
SIBJISIETCSL YCIIOBHOM

CocraBbTe ypaBHEHHS pEaKLIUM,

AJITOPUTM MPOBEJICHUS OMbITa3

BOHpOCBI " 3aJaHHuA

OIIBIT 3. Bausinme  KaTajau3aTropa Ha
CKOPOCTH XHMUYECKOIi peaknnu

B 1Be mpoOMpKM TIOMECTHTh HECKOJBKO
kanenb pactBopa KMnOs, 1M pactBopa
IIaBEJICBOM KUCJIOTHI M CEPHOW KUCIOTHL. B
oHy M3 HUX Opocuth Kpuctammuk MnSOa.
Yepe3 HEKOTOPOE BpeMsi OTMETUTh U3MEHEHUE

OKpAacKu pacTBOPOB B POOUpKe.

YUrto Bl HaOmMIOHaeTe?
UemsBisieTcst repMaHraHaT Kalus B
PTON peakiuu?

ANTOpUTM IIPOBEEHUS ONBITA 4

BOHpOCLI " 3alaHUsA

OIIBIT 4. CMelieHe  XUMHYECKOI0
paBHOBecHst npu M3MEHEHUH
KOHIEHTPAIM BellecTB.

B xuMnueckuit crakad Haneunte 20 Mt

CoIoCcTaBbTE UHTCHCUBHOCTH OKpaCKu




BOABI U J100aBbTE MO 2 KAalUIM HACHIIIEHHBIX
pactBopoB xsopuaa >kenesa (Il1l) u pactBopa
pomanuga  kanmug.  PacTtBop  pa3mermiars
CTEKJIIHHOU NAJIOYKON U COIEPKUMOE Pa3jIUTh
B 4 pobupku. OnHy U3 TpoOUPOK OCTABUTH B

MOJIYYEHHBIX PAaCTBOPOB C IIBETOM HCXOJHOTO
pacTBopa B KOHTPOJIBHOUM TPOOUPKE.

UYro BBl HaOmogaeTe? Pe3ynbraTel

BHECHUTE B TaONIHILY.

JlaliTe 00BSICHCHHS HAOJII01aCMbIM SIBIICHHSIM.

KayecTBE KOHTPOJIbHOM (Ui CpaBHEHMUS).

Buectu B [IEPBYIO poOHUpKyY
KOHILICHTPUPOBAHHBIN

pacTBOp XJIOpuAa Kejleza, BO BTOPYH —

HECKOJIbKO KalleJib HAChIIIEHHOTO pPacTBOpa
pOJaHu/1a Kanus, B TPEThIO —

HCEMHOI'O TBEPAOTO XJIOPpUJa KaJius.

O6paboTka pe3ynbTaToOB:
1. Cdopmynuposars
KOHIICHTPAIINH,

BBIBOJI O XapakTepe 3aBUCUMOCTH CKOPOCTH pEaKIHH OT

2. CQopMynHupoBaTh BBIBOJ IOYEMY 3aBHCHMOCTh JOJDKHA BBIPAXKATHCA NPAMON JHMHUEH M
Io4YeMy B KayeCTBE NEPBOM TOYKM 3TOM MPSIMOM NPaBOMEPHO MCIOJIB30BaTh TOYKY Hadaia
KOOpJUHAT.

3. CdopmymupoBaTh BEIBOJ O BIMAHMU TEMIIEPATYPHI HA CKOPOCTh PEAKIIHH.

4. Cdopmymuposars BEIBOI 0 poiar MnSOs Ha CKOPOCTh XMMHYECKON PEAKIIUH.

Pa3nen 7. CrtpoeHnme Hu CBOiWiCTBAa opraHuveckux BemiecTB. JlabopartopHas pabota

"[IpeBparieHusi OpraHuYECKUX BEIIECTB IIPU HarpeBaHuu"

Tema 7.2. «CBOMCTBAa OPraHUYECKUX
COEIUHEHUI

Hassanue temebl

Pesynbrar 06ydeHust YcTanaBIMBaTh 3aBUCUMOCTD (PU3HKO-

XHUMHUYECKUX CBOMCTB OpraHu4€CKuX BCHICCTB

OT CTPOEHUS MOJIEKYJI

OK 01 OK4

OO0111e KOMIETSHIINN
Bormpocs! st nomycka k 1abopatopHoit padote

a) chopmynupyiiTe 1eNb MIAHUPYEMOTO SKCIIEPUMEHTa
0) oOBsiICHUTE, K KAKOMY KJIacCy OPraHMYECKUX BEIIECTB OTHOCUTCS 3TUJICH; B)

O6T:>$ICHI/ITC, KaKnMH1 XUMHUYCCKUMH CBOMCTBaMH 06J'IaI[aI-OT BCIICCTBA

JaHHOT'O KJ1acca, KaKue Ka4yCCTBCHHLIC pcaknuun JJIA ux 06Hapy>KeHI/I$I

HCIIOJIB3YIOTCH,
r) O6’L$ICHI/ITC, KaK MOJKHO IIOJIYUYUTb BCHICCTBA JAHHOTO KJjlacCa COE€IUHEHUH B

71a00paTOPHBIX YCIOBUSX;

1) 0OBSICHUTE, U3 YeTrO COCTOUT MPUOOP [T NOTYUYEHUS Ta30B;



€) MEepeyrCIuTe OCHOBHBIE ACHEKTHl COONIIOJCHMS TEXHUKU Oe3omacHoctH mpu pabdore ¢ JIBXK
(3TWJIOBBI  COUPT), arpecCUBHBIMM peareHTamMu (KOHIEHTPUPOBAHHAS CEpHAas KHUCJOTA),
HarpeBareIbHbIMU IpUOOpamMu (CIIUPTOBKA).

IIpoBenenue onsITOB

OO6opynoBaHue U ocyaa pPEaKTHBBI

CTeKJIsTHHBIE POOUPKHU KonuentpupoBanusiii pactsop H2SO4
[[ItatuB asst mpoOUpoOK DTUIIOBBIN CIUPT

CrinpToBKa PactBop KMnO4

Criuku bpomnas Bona

ITecox

AJTOPUTM TIPOBEACHHUS OMbITa | Bonpocs 1 3aganus

OIIBIT 1. Biusinue KOHUEHTPauuu
pearupyomux BellecTB HA CKOPOCTh
XMMUYECKON peaKkiuu.

1. TloayunTs  OTWIEH  JerMjpaTaiyei 1. Yto npoucxoaut B mpodbupke? Uto
ATHJIOBOTO CHHPTa, OOHAPYKUTh €ro, HaOmozaere?
M3yYHTh €r0 CBOMCTBA. 2. K KakoMy THITy XMMHUYECKHX PEaKIUit

1.1. B npo6upKy HamUTh 2-3 MJI STHIOBOTO OTHOCATCS 3TH Tporiecchl? Kak Ha3bIBatoTCs?

CIIUPTa U OCTOPOXKHO T00aBUTH 6-9 M1 3. Kak mMeHnseTcs okpacka pacTBOPOB?
KOHLEHTPHPOBAHHON CEPHOI KNCIOTHL 3atem | 1109emy?

BCHIIATh HEMHOTO HPOKAIEHHOro Tecka (mecok | 4. Kaknum miameneM roput stunen?
WM MEJIKAE KYCOUYKH TTEM3bI BBOJIST JIST TOTO, [Touemy?

YTOOBI IPEIOTBPATUTH TOTUKHU KUIAKOCTH TIPH 5. CocraButh YPaBHCHUS IIPOTCKAOMINX
KUIIEHUH). 3aKpbITh IPOOUPKY NPOOKOH ¢ IPOLIECCOB.

ra300TBOJIHOM TPYOKOM, 3aKpEIHThH €€ B

IOTaTUBE U OCTOPOKHO HArp€Th COACPIKHUMOC

rpooupku (puc.1)




Brz KMD()‘

.

1.2.  OcTOpoXHO, PABHOMEPHO HATPETH
CMECh.

1.3. B apyryio npobupky Haneite 2-3 Mt
pa30aBJIEHHOTO pacTBOpa MepMaHraHaTa
KaJTUsI, ¥ IPOITyCTUTE Yepe3 HEero ras.

1.4. B tpethio mpoOUpPKY HATUTH 2-3 MJT
OPOMHOI BOJIBI, OITYCTHTE Ta300TBOIHYIO
TPYOKY JI0 THA 3TO¥ MPOOUPKHU 1
MPOIYCTUTDH Yepe3 OPOMHYIO BOTY
BBIIEIIAIOIIMICS Ta3.

1.5. BbIHYTH ra300TBOIHYIO TPYOKY U3
pacTBoOpa U MOBEPHYTh €€ OTBEPCTHEM

KBEPXY, MOJIKEUb BBIICIISIONINIACS Ta3
(puc.2).

C;H;0H (aruno-
BBIM CITUPT)

H,SO,

O06paboTka pe3ynbTaToB:



1. TIpoananu3upoBaTh COOTBETCTBHUE MOJIYUYSHHBIX PE3YIbTATOB CIIOCOOAM
IIOJIyYEHUS HENPEAEIIbHBIX YIIIEBOIOPOIOB psiia ITHIIeHA (akeHOB). Cienarb COOTBETCTBYIOIIMMA BBIBOJ,.
2. CdhopmyaupoBath BBIBO O (PH3UKO-XUMHYESCKHX CBOWCTBAX ITUJICHA.

3. CdopmymupoBarh BEIBOJ O CrIocobax 0OHAPYKEHHS STHJICHA.

Pa3nen 7. Ctpoenue u cBOiicTBa oprannyeckux Bemects. JlabopartopHas padora " CoiicTBa
cnupToB "

Tema 7.2. «CBoOICTB TaHNYECKIX
HasBanue teMnl ema 7 Cotictea opra cc

COEIMHEHUIT

PesynbTar 06ydenHs VYcTanaBnuBaTh 3aBUCUMOCTD (PU3HKO-

XUMHYECKUX CBOIICTB OpraHnu4eCKux

BCIICCTB OT CTPOCHUA MOJICKYJI

OO61I1e KOMIIETEHIIUN OK 01 OK4
Bompocsr mis nomycka k mabopatopHoi padoTte

1. Knaccudukanus cnupros.
2. C 1IoMONIBIO KAKOTO PEaKTHBA MOKHO PAa3JIMYHUTh STHIIOBBIN CIIUPT M ITIHIIEPHH?
3. Tomyunts C;HsONa MOKHO B3aMMOEICTBHEM TAHONA C:
1. Na 2. NaOH 3. NaCl 4. NaH
4. Hanuiuure Ka4eCTBEHHYIO PEAKIMIO Ha CIIOXKHBIE CITUPTHL.

5. T'MuuepuH OTHOCHUTCS K KJIACCy COEMHEHHIA:
A. OgHOATOMHBIE CIUPTHI b. Ilpoctsie adupsr B.
MHOroaTroMHbI€ CIIUPTHI I'. Anpnernabl

6. Iepeson C2Hs — C2HsOH ocymiecTBisieTcsl peakiueii:
1. T'maparanum 2. 'mnpupoBanus 3. Jleruaparanuu 4. Topenus
7. Hanmmure cTpyKTypHBIE (POPMYIIBI COCMHEHMIA;

1. 3-meTmnmenTanona-2, 2. 2,4-nmumeTni- 3-3TUJIreKcaHoja-2

8. Hanmummre Bce HU30MCPbI rekcaHoJa-5
HpOBeI[eHI/Ie OIIBITOB

O6opynoBaHue U ocyaa PEaKTHUBBI
CTekIsiHHBIE TPOOUPKU M30aMUJIOBBIH CIIUPT
CIIUPTOBKA [JIHLEPUH
nepKaTelb copout

3TUJIOBBIN CIIUPT

pactBop ruapokcunaa Hatpus (NaOH),

pacTBOP N€pMaHraHaTa KaJus,

pacTBop cynbdara Mmeru

BOJIa




IAJITOPUTM NIPOBE/IEHUS OMbITA 1

Bomnpocs! u 3ananus

OnpiT 1. U3yuenne pacTBOpUMOCTH
CIIMPTOB B BoJe.

B  dyerbipe  mpoOupKM  TOMECTUTE
HEOOJIbIINE KOJMYECTBAM CIEIYIOIINX CIIUPTOB!
STHUJIOBBIN, M30aMIJIOBBIH, TIIULEPUH U COPOUT.
Jlo6aBpTe K HUM 1O | MJI BOJBI M XOPOIIO

BCTPAXHUTE.

Onumwure arperatHoec COCTOAHHUEC CIIMPTOB

Onummre 3amax
Onuiure pacTBOPUMOCTD B BOJIE CITUPTOB

[Touemy y cniupTOB pasHas paCTBOPUMOCTH B
Bojie?

ANTOPUTM ITPOBEACHUS OIBITA 2

Bomnpocs! 1 3aganus

M bIT 2. Oxucienue ITAHO0JIa

PACTBOPOM NEePMAaHraHaTa Kajusl.

[Tpo6seMHBIi OTBIT

Yro BBl HAOMIOMAETE?

B mpoGupky Hameiite | M sramona, | [loduemy  obecuseunBaercs pacTBopa
no6aBpTe | M pazbaBieHHOro pactBopa | ICPMaHIaHATA Kadusg
nepMaHraHata kanus 1 1 mu1 pactBopa cepHoit | OnumiuTe 3amax pacTBopa.
KHCJIOThI. CMeCh BEIIECTB NepEMEIIaNTe. Hanumure ypaBHEHHUE peaxkuuu

OKHUCJICHHSI 3TaHOJIa.
AJITOPUTM MIPOBEJICHUS OMbITA 3 Bomnpocsl 1 3aganus
OnpIT 3.  Kommiekcooopa3oBanue

MHOT0ATOMHBIX CHUPTOB

B npobupky nanedite 3 mi pactBopa | Uto BBl HabmoqaeTe?
NaOH u 1 mn pactBopa CuSOs, monmyuennsiii | Pe3ynbraT cpaBHuTe.
0cafoK pasjenuTe Ha Tpu 4acTh. Jlo6aBbTe K B kakoit  mpobupke pacTBOPHIICA
ocanky mo 1 Ma B omHy HIpoOGHMPKY BOIBI, B rony6oit ocagox Cu(OH)2?
Npyryio TémHo-cuHui [BET pacTtBOpa B
—  oSraHona, B TpeTblo —  IuuepuHa. | TPOOMPKE ¢ KakuM BemecTsom?
Conepxxumoe poOHpPOK SHepruumo | HAalMIUTe yYpaBHEHHE peakiyu
BCTPAXHHUTE.. obpazosanus Cu(OH).

Hanummre YPaBHCHUC PCaKIUU 06pa30BaHI/I}I
KOMILJIEKCHOM COJIN rimuepara MEeu.

O06paboTka pe3ynbTaToB:




1. [Ipoananu3upoBaTh NOJYYEHHBIE PE3YJIbTATHI.

2. CdhopmynupoBaTh BEIBOJ O (PU3UKO-XUMHUYECKIX CBOMCTBaX CIIUPTOB

3.ChopMynupoBaTh BBEIBOJI KAYECTBEHHBIX PEAKIUAX CIIUPTOB.

Pa3nen 7. Ctpoenue u cBOiicTBa oprannyeckux Bemects. JlaboparopHas padora " CoiicTBa

KapOOHOBBIX KUCJIOT "

HasBanue teMbl

Tema 7.2. «CBoiicTBa OpraHU4eCKHX
COCAVHEHUI»

Pesynbrar 00yueHus

YcranaBiIMBaTh 3aBUCUMOCTH (PU3HKO-
XUMHUYECKNX CBOMCTB OPraHUYECKHUX BEIECTB

OT CTPOCHUA MOJICKYJI

OO01IMe KOMIIETEHIIUN

OK 01 OK4

Bomnpocsr mis gomycka k mabopatopHoi padote

1). Kakue BemiecTBa Ha3pIBatOT KAPOOHOBBIMU KUCIOTaMU?

2. Hanumute cTpyKTypHBIE (OPMYIIBI CIEAYFOIIUX KUCIIOT:

a) 2-3TH0yTaHOBas KHUCJIOTA,
METHII-3-TIPOTTHIT-3-3TUIITEKCAHOBAs KHCIIOTA.

0) 2,2-AMMETUINPOTIOHOBAs KUCIIOTa B)2-

3. Hamummmwre YPaBHEHHE AICKTPOJIUTUUECKON TUCCOLMAIMN YKCYCHOM KUCIIOTHI.

4. Ot 4ero 3aBUCHT PACTBOPUMOCTE KAPOOHOBBIX KUCIIOT?

[IpoBeaeHue onpITOB

OO6opynoBaHue U ocyaa

pEeaKTUBbI

CTeKJISTHHBIC IPOOUPKHU

OeH30iiHasg KUCIoTa

CIIMPTOBKA

YKC}/CHaH KHCJIOTa

JICPKATEIIb

pacTBOp ¢eHosdranenHa

CTCKJISIHHBIC I1aJI0YKa,

MarHuu

MpoOKa C ra300TBOHON TPYOKOM

pactBop rumapokcuaa Harpus (NaOH),

nepikaTe PactBop oxcuna mequ (II),
CIIUPTOBKA pactBop cyibdara Mmenu
CTaKaH BOJIa

IAJITOPUTM MPOBEICHUS OMbITa |

BOHpOCBI H 3aJaHHuA

OnpiT 1. U3yyenne pacTBOpUMOCTH
CIIMPTOB B BOJe.

[TpoOeMHBIi OTBIT

B oaHy mpoOupky Hamedte 2 MJI BOABI H
nobaspTe 3 YKCYCHOM
[TOJIYYEHHBIM pacTBOP IEPEMEILIANTE.

Kalljin KHUCJIOTHI,

B npyryro npobupky HanenTe 2 mi

Onumure
KHCJIOT
Kakue xuncnorsl pacrBopwinck? Ot
4ero 3aBUCHUT pacTBOpUMOCTb
cnupToB?
UYUTO MpOMCXOAUT ITPU HarpEBAHNUU U

(I)I/ISI/I‘IGCKI/IG Kap6OHOBI>IX




BOJABI M J00aBbT€ HEMHOIO OEH30MHOM | OXJIAXKICHMH HEMHOI0 O€H30MHOM KHUCIOTHI?
KHCJIOTBI, COAEpKUMoOe Iepemernaiite; Toraa
STy POOUPKY HArpeiTe.

3areM OXJaAUTE MOJ XOJIOJHOM  BOJOM.
[TpubaBbTE K OCaJKy HEMHOTO pacTBOpa

CAAPOKCHU A HATPU.

AJTOPUTM TIPOBEACHUS OTbITA 2 Bomnpocsl 1 3aganus

MbIT 2. B3anmoaeiicTBHe YKCYCHOM KHCJIOTHI €
MeTaJuIaMu

B mpoOupky Haneilite 2 ma ykcycHou | Urto Bbl HaOmtomaere? Kakoii ra3
KHCIIOTHI M I06aBbTE HEMHOTO METAJUTMYECKOTO | BBIICISICTCS?

MarHus, 3aKpoiite mnpoOkoil ¢ mpswmoii | HamuimTe ypaBHCHHS peakiu.
ra300TBOJIHON TPYOKOH.

ITonosxruTe BRIACIISIONINICS Ta3.

AJTOPUTM MTPOBENICHUS OMbITA 3 Bomnpocs! 1 3aganus

OnbIT 3. B3aumoaeiicTBUe YKCYCHOM
KHCJIOTHI ¢ okcuaom meau (11)

B npooupky nomectute 0,2 T okcuma meau (1) | Uro BbI Habmogaete? OTMETHTE
M npuiedte 1-2 M yKCYCHOW KHUCJIOTBHI, | ©3MEHEHUE IIBETA.

OCTOPO’KHO HAarpeire B Hanumunre ypaBHEHHE peakuu.
[JIaMEHH CIIUPTOBKH.

A.]'IFOpI/ITM IMPpOBCACHUA OIIbITA 3 BOHpOCBI " 3aaHHuA

OnbIT 4. B3anMopeiicTBue yKCyCHOM
KHCJIOThI ¢ THAPOKCHIAMH

B npob6upky Haneiite 2 - 3 Ma pactBopa | Yro Bel HabIrOmaeTe?
TUApOKCHAa HaTpus, Jjgo0aBbre 2  Karmm | [loueMy u3MeHsieTcs 1IBET pacTBOPOB?
(denondranenna u npuneite 2 Hanumure ypaBHeHUE peakuuu.
- 3 MJI YKCYCHOM KHCJIOTBI.
B mnpoOupky Haneiite 2 - 3 M1 pacTBopa
TUAPOKCUAA HaTpus, JA00aBbTE Takoe IKe
KOJIMYECTBO pacTBOpa CyibdaTa MeIu.

K mnomyueHHOMYy rosyOooMy OCajaKy NpuHieiTe
YKCYCHYIO KHUCJIOTY.

O06paboTka pe3ynbTaToB:

1. Mpoananu3upoBaTh MOJTyYEHHBIE PE3YIILTATHL.



2. Cohopmynupyiite BBIBOJ] O (PM3UKO-XMMHUYECKUX CBOMCTBAX OPraHMYECKHX KHCIIOT.

3. Chopmynupyiite BBIBO/I

OpraHu4eCKuX KUCJIOT.

o0mmx  cBOMCTBAX

MHUHCPAJIBbHBIX u

Pa3nes 7. Ctpoenue u cBOiCTBa Oprann4yecknx Bemects. JlabopaTtopHas paborta
" UnenTtudukaryss OpraHndecKuX COSMHEHUN OTACIbHBIX KIaccoB "

HazBanue teMnl

Tema 7.3. «neHTuduKamus opraHmuecKmx
BELIECTB, UX 3HAUEHHUE U [IPUMEHEHUE B
OBITOBOM U

HpOHSBOI{CTBeHHOﬁ JACATCIBHOCTH YCIIOBCKa»

Pesynbrar 00yuenus

HCCJ’IGI{OB&TB KauCCTBCHHBIC pCAKIIUU
OpPraHn4CCKUux COGI[I/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB

OO01I1e KOMIIETEHIIUA

OK 01 OK4

Bompocsr mis nomycka k mabopatopHoi padoTte

1. Kakue BemecTBa Ha3bIBAIOT KUPAMHU?

2. Knaccudukanus )Kupos.

3 Kakue BeniecTBa Ha3bIBAKOT caxapamu?

4. Knaccudukariusi caxapos.
4. YeM anp035I OTINYAIOTCS OT KETO3?

[IpoBeneHune onbITOB

O6opynoBaHue U Iocyaa

pEeaKTUBbI

CrekisiHHbIE TPOOUPKHU

OeH30MHas KUCIIOTa

CIIMPTOBKA

YKC}/CHaH KHCJIOTa

JICPKATEIIb

pacTBOp ¢eHodranenHa

CTCKJISIHHBIC I1aJI0YKa,

MarHuu

MpoOKa C ra300TBOTHON TPYOKOM

pactBop rumapokcuaa Harpus (NaOH),

nepKarTe PactBop oxcuna memu (II),
CITUPTOBKA pactBop cyibdara Mmeru
CTaKaH BOJIa

IAITOPUTM MPOBEJEHUS OMbITa |

BOHpOCH " 3aJlaHUsA

OnebiT 1. Onpenenenue
HenpeaeJJbHOCTH KHPOB.

[TpoOeMHBIi OTBIT

B nmpo6upky Haneie 2 - 3 M

[pacTUTENILHOTO Macla, 100aBbTe 5 - 6

Yem 00ycrnoBieHa HETIPEACTHLHOCTD
JIUITUIOB?
OOBsCHUTE UCUE3HOBEHHUE PO3OBOMA




KalelIb pacTBOpa HojJa PpPO30BOrO  IBETA,
MPUTOTOBIICHHOTO Ha
YETBIPEXXJIOPUCTOM YIJIEPOJE.

Cmecr B mpoOHMpKE  SHEPTHYHO
BCTPSXHHTE.

OKpACKHU HOJa.
Hanumure ypaBHeHue peakuuu

AJNTOpUTM MIPOBEJIEHUS OIbITA 2

Bomnpocsl 1 3aganus

OnbIT 2. BoccranoBaenne Cu(OH)2
rJIFOK030i B LIEJIOYHOM cpeje.

B npoOupky nomecture 1 mi pactBopa
CuSO4 u 2 M pactBopa NaOH. IMomryueHHbIi
O0CaJOK OHCPIruvYHO BCTPAXHHUTE. Brecure B
mpooupky 1 MII pacTBOpA TITFOKO3BI.

[IpoOupky cnerka HarpeiTe B IUIAMEHHU
CIIUPTOBKH JI0 H3MEHEHHS
I[BETA, JIepKa ee HaKJIIOHHO

Uto BBI HaOMOHaETE?
Kaxoii et oO6pa3zoBagiierocs ocaaka?

Hanmmmre ypaBHEeHUs peakiuu.

Yro BBl HaOJromaere ocIie
HarpeBaHus?
Hanumwre YpaBHEHUSA peaximit

okwucienus rioko3sl Cu(OH)2

AJITOPUTM MPOBENICHUS OMbITA 3

Bomnpocs! 1 3aganus

OnbIT 3. BoccTanoBienne
amMuayHoro pacrtsopa Ag20 ruarwko3oii
(peakumsi cepedOPSIHOTO

3epKaJjia)

B npobGupky  momecTtuTe 1 wmn
pactBopa AgNO3z u pacteop NaOH no
00Opa3oBaHusi OcaJka. K nonyuenHomy

0CaKy J0OaBIISHUTE MO KAIUISIM PacTBOP
NHsOH JI0 €ro  pacTBOPCHHSL. K

MPO3PaYHOMY aMMHA4YHOMY  pacTBOpy
AQ20 nob6asbte 2 Mt 3 %-ro pacTBOpa
[JIFOKO3BI U Harpeiite  cMech 10

KHIICHUA Ha CIIUPTOBKE.

Yro BBl HAOMIOMAETE?

Yro 00pazoBajioch Ha CTEHKax
npoOupku?
Hanwmure ypaBHCHHE peakiuu

cepe6p;1H0r0 3CPKajia IJId I'N'IFOKO3bI.

IAJITOPUTM NIPOBENIEHUS OIIbITA 3

BOHpOCBI " 3aJlaHuA

OnbiT 4. KauecTBeHHAs1 peakuusi Ha
KpaxMaJ ¢ H010M

Hauteiite B mpo6upky 5 mia 1%-Horo

Yro BBl HAOMOMAETE?




pacTBopa  kpaxmana, BHecure 2 - 3 | [louemy M3MEHSETCS L[BET pacTBOpPA?

Karuii pa30aBJICHHOTO pacTBopa Hoja Haruimre ypaBHEHHe PEeaKIH.

O0paboTka pe3yabTaToB:
[Ipoananu3upoBaTh MOJyYEHHBIE PE3YJIbTATHI.
Cdhopmymnupyiite BBIBOA 0 (PU3UKO-XUMHUYECKUX CBOWCTBAX JKUPOB.
Cdhopmymupyiite BEIBOA O GU3NKO-XUMHUYECKUX YTIICBOJIOB.

Cdhopmynupyiite BBIBOJ O KAYSCTBECHHBIX PEAKITUAX KUJIKHX KUPOB.

1.
2
3
4. CdhopmynupyiiTe BBIBOA O (PH3UKO-XUMUYECKAX CBOMCTBAX KpaxMmaa.
5
6 CdhopmynupyiiTe BBIBOJ O KQUECTBEHHBIX PEAKIUIX albI03.

7

Chopmynupyiite BBIBOA 0 KAUECTBEHHOM peakluy Kpaxmaia.

4.1. Ouenounble cpeacTBa pyGeKHOro (TEMATHYECKOr0) KOHTPOIS 110
AUCHUILIHHE «XHMHUD)
PyOexHbplil (TeMaTuyeckuil) KOHTPOJIb MO JTUCHMIUIMHE «XHUMHSD» TMPOBOJIUTCS B (opme
KOHTPOJIBHBIX paboT MO pa3zesiaM OCHOBHOIO MOJIYJIS HAa OTAEIbHBIX 3aHATHUSIX, KEHCOB.
4.3.1 KonTposbHbIe padoThI

Paznen 2. Xumuueckue peakunu. KonrposbHasi padora «CrpoeHue BellecTBa W
XHMMHYeCKHEe peakIui)

KonTtponbHas paboTa COAEPKUT YEThIPE BHUIA 3a/ITaHUN:

1. 3amaum Ha cocTaBJeHHE XUMHYECKUX (OPMYN IBYXaTOMHBIX COCIMHEHHH IO HX
Ha3BaHMIO.

2. 3ajauyM Ha COCTaBJEHHE YPaBHCHHMH peaKLUil: COEAMHEHUs, 3aMELICHHUs, Pa3I0KeHHs,
oOMeHa M peaklUui ¢ y4acTHEM KOMIUIEKCHBIX COEJUHEHUH; OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKui.

3. 3agaHus HAa COCTABICHHE MOJICKYISIPHBIX M HOHHBIX PEaKIUil THIPOJIW3a COJICH,
YCTaHOBJICHUE U3MEHEHUS KUCIIOTHOCTU CPEIBI.

4. 3agaun Ha pacyeT KOJMYECTBCHHBIX XAPAKTEPUCTUK I10 YPABHEHUSM XHUMHYECCKUX
peakuuii: MaccoBOoM MM OOBEMHOM JOJIM BbIXOJA MPOJIYKTA PEAKIMH COEAMHEHHUS OT
TEOPETHUYECKH BO3MOKHOTO; OOBEMHBIX OTHOLIEHHWH Ta30B; KOJMYECTBEHHBIX XapaKTEPUCTUK
HCXOJIHBIX BEILIECTB M NPOJIYKTOB pEaKIMM; Macchl (0OBEM, KOJUYECTBO BEILIECTBA) MPOIYKTa
peakuuu, €Clii OJHO M3 BEUIECTB JAaHO B BUJIE pacTBOpa C ONPEAEICHHOW MacCOBOW [JoJed

PaCTBOPCHHOI'O BCIUICCTBA.

1 Bapuant 2BapuaHT
1.  Jlomumwurte ypaBHEHUs, YpaBHANTE, COCTaBbTE MOJHBIC U COKpAIllEHHbIE HOHHBIE
ypaBHEHHUSI.

Mg (NO3 )2 + K3 POs = Al Clz + K3PO4 =



Ba (OH )2+ H3 PO4 = Fe SO4 + Naz POs=

Zn Brz + H2SO3 = Mn Cl2 + KOH =
2. JlomumwuTe ypaBHEHUS M ONPEACIUTE XapaKTEPUCTUKN KaXkKI0M XUMUYECKOH PeaKInu.
Na+ Oz = Li+O,=
As+ O, = Se+ 0=
3. IlpocraBbTe CTENEHNU OKHCICHUS IIEMEHTOB B CICTYIONINX COCTUHEHHSX.
Bi20s, Ga203, CCls, HMnOg4 FeO, PbO,, PCls, HclO4, H2Cr207,
H2CrOg4, SnSo. XeF4
4. Omnpexnenurte THI XUMUYECKOH CBSI3HM B JAHHBIX BEIIECTBAX, TIOKAKUTE 3TO C TOMOIIBIO
CXEM.
KCI, O2,PH3, Ag, Cl2, NaBr, Iz, MgClz, Hz, SO, Cu, Nal, F, Fe,
Na20, Ni, CH4, Al, Ca (NOs3). CaO, N2, Na, P,0s, BaSO4, Os,
88, 803. |207.
5. PaccraBbTe KOAQPUIIMEHTHI, ONIPEIEIUTE TUI PEAKIIIH:
a) Mg + N2 -Mg3N2 a) C +Cr2 O3— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na + H20 — NaOH+ H2%
6. Paccumrtarh cTenieHM OKHCICHHS JUTSI KaXKJIOTO 37eMeHTa BBemecTBe Fe(NO3)3
Ca (NO3)2
3. 3anucatb (popMyIIBI BEIIECTB:
A) cynsdun xenesa (111) b) cepHas kuciota
A) cepHHUCTast KHCIIOTA 6) ruapokcux meau (1)

7. Tlo ypaBrenuro peakuuu CuCl2 +Mg —MgCl2 +Cu, BBIYMCIUTE KOJMYIECTBO BEIIECTBA
MeJH, eclH B peakiuto ¢ ximopuaoM meau (I1) Berymmno 480 T maraus.
8. CocTaBuTh ypaBHEHHUE U ONPEIETUTH THI PEAKIIUH
A) cynbsdar Oapus + cepHast KuciaoTa b) consinas xucnora + kapOboHar
KaJIbIus

Pasnea 4. CTpoeHue m cBoOiicTBa HeopraHuveckux BemiecTB. KoHTposbHasi padora

«CBOICTBA HEOPTraHUYECKHUX BeleCTB)

KonTtponbHas paboTta coaepuT TpU BUAA 3a1aHUiL:

1. 3agaum Ha pacyer MaccoBOi 0iHM (MAacchl) XUMHUYECKOTO 3JIEMEHTa (COCTMHEHHs) B

MOJIEKYJE (CMECH).

2. HpaKTI/I‘ICCKI/Ie 3aJaHus I10 KJ'IaCCI/Iq)I/IKaHI/II/I, HOMCHKJIAaTYypEC U XUMHUYCCKUM (bOpMy.]'IaM

HCOPraHM4YCCKUX BCIICCTB PA3JIMYHBIX KJIACCOB: OIMPCACICHHUC KIaCCa HCOPraHNMYCCKUX BCIICCTB,

Ha3bIBATb HCOPraHUYCCKHUEC COCIMHCHHA I10 Me)K,HYHapOHHOﬁ u TpHBHaﬂBHOﬁ HOMCHKJIATYpPEC I10

XUMHUYECKUM hopMyam.

3. 3a,Z[aHI/I$I Ha COCTaBJICHUC ypaBHeHI/Iﬁ XUMHUYCCKUX peaKLII/Iﬁ C Y4aCTHEM IHPOCTHIX U

CJIOJKHBIX HCOPIraHNYCCKUX BCIICCTB: OKCUA0OB MCTAJJIOB, HCMETAJIJIOB U aM(bOTepHBIX OJICMCHTOB,

HCOPraHN4CCKUX KUCIIOT, OCHOBaHMH U aM(I)OTepHBIX



THJIPOKCUIOB, HEOPraHWYECKUX COJICH, XapaKTepU3YIOIIHUX UX CBOMHCTBA U CIIOCOOBI MOJTyYCHUSI.

1. YcraHoBUTE, K KAKOMY KJIACCY/TPYIINE OTHOCSTCS HEOPraHMUYECKHUE BEIIECTBa, (GOPMYIIbI
koTophix ykazansl CoO, HNO3, LIOH, H2S203 HazoBuTe coeMHEHHS IO MEXKIyHAPOTHOM U

TPUBUAIILHOW HOMEHKJIATYPE.

2. CocrtaBuTh GOPMYIIBI COCTUHEHUN:
a) okcuna yriepona( II) ,0) ruapokcuma Meau, B) XJIOPOBOIOPOJTHOM KUCIIOTHI, T) Cyibdara
HaATpUS

3. HammcaTp ypaBHEHHS] XUMHYECKHX PEAKIIUIi:
a) H.SO4 + Mg 6) Na2 O + HBr B) SO> + CaO r)CaCOz + HCI 1) AICIz + AgNOs

VYka3aTp Ha3BaHUs NIPOJTYKTOB PEAKIIMH.
4. PaccraBbTe KO3 (GUIMEHTH B IPUBEICHHBIX HIKE CXEMaX XUMUYECKUX peakuuid. Jlaiite

XapaKTEPUCTUKY KAXKJIOU U3 YETHIPEX XUMHUYECKUX PEAKIIUN C TOUKH 3PEHUS PA3TUIHBIX
KJIacCu(PUKaIIUA.

a. o+ N2 — NH31+Q

0. AL + FexO3 — ALOz3+Fe + QB.

CaCOs — CaO + CO21 - Q

r. NaOH + H2SO4 — NaxSO4 + H,0 + Q
5. I'openune ammuaka

4ANH3(r) + 302(r) = 2N2(r) + 6H20(%) +Q

SABJISICTCS pEAKIIUEH

1) COEIMHEHMS, KATATUTUYECKON, SHTOTEPMUYECKOM

2) 3aMEILECHUS, KATATUTUHYECKON, SK30TEPMUUECKON

3) OKHCJIMTEIbHO-BOCCTAHOBUTEIBLHOM, HEKATATUTUYECKOM, SK30TEPMUUECKON
4) o0MeHa, HeKaTATUTHYECKOM, SHI0TEPMHUUECKON

6. Beruuciure MaccoByro 00 cepedpa B okcuje cepedpa (Ag20)

Pa3znen 7. CTpoenne U CBOiCTBA OPraHUYeCKUX BelleCTB.
KonTpoabHasi padora «CTpoeHue M CBOMCTBA OPraHMYeCKUX BeleCTB)

ITo nToram nzyuenus paszaena 7 odydarouirecs OyAyT CiOCOOHBI:

= OIIPCACIIATH IMPHUHAJIC)KHOCTD BCIICCTB K Ppas3InIHbIM KiaccaM

OPraHu4CCKux COCHHHCHHﬁ; TOMOJIOTH U U30MCPHLI;

= Ha3bIBATbh U3YYCHHBIC BCUICCTBA I10 ((TpPIBPIaJ'ILHOﬁ» nimn MC)KﬂYHapOHHOﬁ
HOMCHKIJIATYpE;

= XapaKTCepHu30BaTb CTPOCHHC 151 XUMHUYCCKUC CBOMCTBA HN3YUCHHBIX

OpraHu4Y€CKUX COGﬂHHCHHﬁ;
-  OOBACHATH 3aBHCUMOCTH CBOICTB OpraHN4YCeCKUX BCHICCTB OT UX COCTAaBa U




CTPOCHUS;

- HOPOBOJUTH BBIYUCIICHUA M0 XUMHWYCCKUM (bOpMYHaM " YpaBHCHUAM.

TemaTrueckuil KOHTPOJIb OCYIIECTBISETCS METOIOM TecTupoBanus (1) wiu B popme

MMCEMEHHOU paboThI, BKIIIOYAIOIICH MpakTudeckue 3ananus u 3aaayuu (1I).

1.

Bemecrso, COCTaB  KOTOPOTO  BBIPAXKEH  MOJIEKYJIIPHOU dopmynoi

OTHOCHUTCA K KJIaCCy:

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

1) Apenst 2) ajnKaHbI

3) AnKeHbI 4)aIKHHbBI
HazBanue BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH A)

Oyrano-2 b) menranon-2
B) 2-metunOyranon-4 r) 3-MeTrnoyranos-1

BemectBo, nmeromiee popmyny CHo=CH» nazbiBaercs:

TOJTYOJT
ATHIICH
TJIALICPUH
MIPOIIAHOT
BemiecTBo, Ha3BaHNE KOTOPOTO MPOITMOHOBAS KUCIIOTA, IMEET (HOpMYITy:
C2HsOH
(C™2NH
CH3-CH2-COOH
C3HyOH
Jl1st allkaHOB XapaKTepHa PEeaKIus:
npucoenuHerus Ho
XJIOPUPOBAHHUSI HA CBETY
obecuBeuynBanus pacteopa KMnO4
MOJIUMEPHU3AITIH
MertaHoJ pearupyer c:
HaTpUEM
BOJION
BOJIOPOJIOM
MEeTaHOM
VYKcycHast KUCIIOTa BCTYIAET B PEAKLUIO C:
AgNO3
NaCl

C3Hs,



3)
4)
8.

Na2CO3
H20

BepHsbl 11 yTBepKIACHUSA:

A. AMMHBI IPOSIBIISIFOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI IPOSBIIAIOT TOJIBKO OCHOBHBIE CBOWCTBA

1)
2)
3)
4)
0.
1)
2)
3)
4)

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJIbKO b

BEPHBI 00a yTBEPKICHUS

HEBEPHO HU OJTHO U3 YTBEPIKICHHIA

VYpasuenue xumuuecko peakunu C2H6+CI2MC2HSCI+HCI sBnsiercst:
peakiuei 3aMemIeHus], MPOTEKAOIIEH 110 pauKaTbHOMY MEXaHU3MY
peakmuel IprucoeIMHEHUS, MPOTEKAIOIIEH 110 PaIUKAIbHOMY MEXaHU3MY
peakmmei 3aMemeHus], MPOTEKArOIIEH TT0 HOHHOMY MEXaHU3MY

peakmuel IpUCOeIMHEHUS, MPOTEKAIOIIEH TI0 HOHHOMY MEXaHHU3MY

B peakmuio «cepeOpsHOTO 3epKasia» (C aMMHAYHBIM PACTBOPOM OKCHIA cepedpa)
BCTYIIAET:

ATaHOI

TIII0KO03a

TIIALEPUH

Kpaxmai

YcTaHOBHUTE COOTBETCTBUE MEKy HA3BaHHEM BEIIECTBA U KJIacCOM (TpyIIOit)

OpPraHUYECKUX COCAMHEHUN, K KOTOPOMY(-0ii) OHO IPUHAIJICHKHUT.

Ha3Banue BemectBa A)

CH3COOH
b) CHs-CH2-CHs
B) CH>=CH-CH>-CH3T)
CHs-CH2-OH
Kinacc opranndeckux coeTuHeHUI
1) OJIHOATOMHBIC CITUPTHI
2) YIIIEBOJIBI
3) KapOOHOBBIC KHUCIIOTHI
4) apoMaTH4eCKHe YTrIIeBOIOPO/IbI
5) HemnpeeNbHbIE YTIEBOA0POIbI
6) Tpe/iebHbIE YTIEBOA0POIbI
12. B cxeme mpeBpaiieHuit

15000C KaT +Br;



CHa X1 OcH3011 X2 BellleCTBAMH
X1 1 X2 COOTBETCTBEHHO SBIISTIOTCS
1) alleTUJIEH
2) STUIIEH

3) OpoMOeH3011

4) XJIOpOEH30T
5) benon
6) LUKJIOTEKCAH

13. Ompenenure MonekyIspHyo (GopMyily BemiecTBa, cojepkariero 37,5% yriepoma, 50%
kuciopona u 12,5% Bomopoaa. OTHOCUTENbHAS TUIOTHOCTH IMApOB 3TOTO BEIIECTBA TIO

BOJIOpOY paBHa 16.

1) CH3OH

2) C2HsOH

3) HCOOH

4) CeHsOH

14.  CkonbKo JIMTPOB BOAOPOIa MOTpeOyeTcs st oOpazoBanus 10,2 r 3TUIOBOTO CIIUPTA U3

areTabJIeTuIa, €CIM BBIXOT IPOayKTa peakinun cocTtarisiet 80%7?

1) 6,21
2) 3,1n
3) 12,75

4) 1121



III. OIMCAHHUE OPIrAHU3ALIUN OLEHUBAHUA U T[IPABUJI ONPEJAEJEHUSA
PE3YJIbTATOB OIEHUBAHMUSI.

YpoBEeHb TIOATOTOBKU OOYYAIOIIUXCSA N0 Y4EOHON JUCIUIUIMHE OIICHWBACTCS B Oamtax: «5» («OTIMYHO»), «4»
(«xopo1110»), «3» («yIOBIETBOPUTEIBHOY), «2» («HEYIOBIECTBOPUTEIHHOY) .

Onenka «omauuno» - OOYUYAIOIIMKCS TOKa3bIBACT IOJHBIE M TIYOOKHWE 3HAHUS IMPOrPaMMHOIO
Marepuaia, JJOTUYHO U apryMEHTHPOBAHO OTBEYAeT Ha MOCTABJIEHHBIN BOMIPOC, a TAaKXKE JONOJHUTEIIbHbIE
BOIIPOCHI, MOKa3bIBAET BBICOKUH YpOBEHb TEOPETHUUECKUX 3HAHUU. [IpakTHyeckyro 4acTh BBINOJIHSET Ha
100%.

OneHka «xopowo» - o00ydaloIMHCA TMOKa3blBaeT IJIyOOKHE 3HaHUS INPOrpaMMHOIO Marepuaa,
IPaMOTHO €ro u3jaraer, JOCTaTOYHO IIOJHO OTBEYAE€T Ha IIOCTABJICHHBIM BOINPOC M JOIMOJIHUTEIIbHbBIE
BOIIPOCHL, yMeno (opMmyaupyeT BbIBOAbL. B Toke BpeMsi MpH OTBETE JOIMYCKaeT HECYILECTBEHHBIE
norpenrHocTH. [Ipaktudeckyro yactb BemoHseT Ha 90%-80%.

OneHka «yoosremeopumenvro» - 00yJarolUNCs OKa3bIBaeT JOCTATOUHBIE, HO HE IIIyOOKHE 3HaHUS
MPOrpaMMHOTO MaTepuaya; IpU OTBETE HE JOMyCKaeT IpyObIX OMIMOOK WM MPOTHUBOPEUMi, OJHAKO B
(bopMyIUpOBaHUM OTBETa OTCYTCTBYET JOJIKHAS CBSI3b MEX/1Y aHAJIU30M, apryMEeHTaluel u BeiBoamu. J{is
MOJIy4EHUs MPaBUIILHOIO OTBETa TpeOyeTcss yTouHsolue BOnpockl. [IpakTHyecKyto 4acTh BBINIOJHSET Ha
70%-60%.

Ouenka «HeydosremseopumenvHo» - OOy4aIOUIUICS  IOKa3bIBa€T HEJOCTATOUHBIE  3HAHUS
MIPOrpaMMHOTO MaTepuasa, He CIOCOOEH apryMeHTHPOBAHO U MOCIIEJOBATEIBHO €r0 U3JIaraTh, JOIYCKAeTCs
rpyOble OIMIMOKM B OTBETAaX, HEMPaBWJIBHO OTBEYAET Ha IIOCTAaBJICHHBIN BOMPOC WU 3aTPYIHSETCA C
otBeToM. [IpakTHyeckyro yacTh BbINoNHsIET Ha MeHee 50%.

Jughpepenyuposannoiii 3auem poBOIUTCS B IIEPHO]T IK3aMEHAIMOHHON ceccuu,
YCTaHOBJIEHHOW KaJIeHJapHBIM y4eOHBIM I'parKoM, B pe3ysibTaTe KOTOPOTo MpernojaBaTesieM
BBICTABJISIETCA MTOrOBas OLIEHKA B COOTBETCTBUU C IIPABUIIAMHU OTIPENIEIIEHUS PE3yIbTaTOB
OLICHUBAaHMSL.



	1.1 Место дисциплины в структуре основной профессиональной образовательной  программы
	1.2. Цели и задачи дисциплины – требования к результатам освоения         дисциплины:
	Задачи дисциплины:
	1.3.1. Планируемые результаты освоения общеобразовательной дисциплины в соответствии с ФГОС СПО и на
	3.2 Информационное обеспечение реализации программы
	1. https://infourok.ru/
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ учебной ДИСЦИПЛИНЫ
	Фонд оценочных средств (ФОС) предназначен  для контроля и оценки образовательных достижений обучающихся, освоивших программу общеобразовательной  учебной дисциплины  «Химия».
	4.3 Практические задания и задачи
	Раздел 2. Химические реакции
	Раздел 3. Строение и свойства неорганических веществ
	Раздел 4. Строение и свойства органических веществ
	Раздел 6.  Растворы
	4.4. Задания лабораторных работ
	Раздел 4. Строение и свойства неорганических веществ.
	Лабораторная  работа «Свойства металлов».
	4.1. Оценочные средства рубежного (тематического) контроля по
	4.3.1 Контрольные работы
	Раздел 4. Строение и свойства неорганических веществ. Контрольная работа «Свойства неорганических веществ»
	Раздел 7. Строение и свойства органических веществ.
	III. ОПИСАНИЕ ОРГАНИЗАЦИИ ОЦЕНИВАНИЯ И ПРАВИЛ ОПРЕДЕЛЕНИЯ РЕЗУЛЬТАТОВ ОЦЕНИВАНИЯ.

