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1. OBIIASL XAPAKTEPUCTHKA PABO‘IuEﬂ IMPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUIIJIMHbI

OY .07 «XUMHUSA»

1.1. MecTo IMCUMILIMHBI B CTPYKTYPE OCHOBHOI 00pa30BaTe/ILHOM MPOrpaMMBbI:
OOmeoOpa3oBarenbHass ydeOHash JUCHUIUIMHA «XHUMHUS»  SBISIETCS  00s3aTENBbHOW  4acThIO
o0mieo0pa3oBarebHOrO0 IUKIa 00pazoBaTeNbHON mporpammbl B cootBercTBuM ¢ DPI'OC mo
cnernaabHocT 13.02.07 DnekrpocHadxeHue (110 OTPaCsaM).

1.2. leab ¥ IuIaHMpyeMble Pe3yJbTAThI OCBOEHHS TUCHMIIUHBI:

1.2.1. Hean o6meodpazoBaTeibHOM YUeOHOI U CHUTITTUHBI

Henp nuctumianHbl «XUMHUS»: (GOPMHPOBAHUE y OOYYArOIIMXCS TMPEACTABICHUS O XHMHUYECKOMH
COCTaBJISIONICH €CTECTBEHHO-HAYYHOM KapTHHBI MUPa KaK OCHOBBI IPUHSTHS PEIICHUN B )KH3HCHHBIX
nu HpOI/I?;BOI[CTBeHHLIX CI/ITyaL[I/ISIX, OTBCTCTBCHHOI'O ITOBCIACHUS B HpPIpOI[HOI\/JI Cpeﬂe.

3agaum JUMCHUILIAHBI:

1 chopMupoBaTh NOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHUYECKUX TTPOLIECCOB U SIBICHUH
B OKpYXKaloliel cpeje, LEIOCTHON HaydyHOW KapTUHBI MHUpA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH
C€CTCCTBCHHBIX HaYK,

2 Pa3BUTh YMEHHSI COCTABIIATH (HOPMYJIbl HEOPTAHUYECKUX i OPTaHUYECKUX BEIIECTB, YPABHEHHSI
XUMHUYECKUX peakUud, OOBIACHATh HUX CMBICI, HHTEPIPETUPOBATh PE3YJIbTAaThl XMMHUYECKUX
9KCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM TPOBEACHMS TMPOCTEHIIUX XMUMHUYECKHUX IKCIEPUMEHTATBHBIX
HCCIICIOBAaHUM C COOJIIOCHHEM MpaBHJ 0€30MacHOr0 OOpaIlleHHs C BEIICCTBAMH U J1a00paTOPHBIM
o0opynoBaHUEM;

4) pa3BUTh yMEHHUS HCIOJb30BaTh HMHMOPMAIMIO XMMHUYECKOTO XapakTepa W3 pPa3IuYHbIX
HCTOYHHKOB,

5) cdopmupoBaTh  YMEHHS ~ MPOTHO3MPOBATH  MOCIEACTBUS  CBOCH  JEATCIBHOCTH |
XUMHNYCCKUX HpI/IpOIIHI)IX, 6BITOBI)IX nu HpOI/I3BO[[CTB€HHI>IX HpOHeCCOB;

6) cpopmMupoBaTh NOHMMAaHNE 3HAYUMOCTHU JOCTHXKEHUN XUMHUYECKON HAYKU U TEXHOJIOTHHA TSI
Pa3BHUTHS COIMAITLHOW W TPOU3BOJICTBEHHOU Cep.

1.2.2. Tl.ianupyembie pe3y/ibTaThl OCBOeHHsI 001Ie00pa30oBaTebHONH Y4eOHOM NUCHMIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue TUCHUIUIMHA nMeeT npu popmupoBanuu u pazsutuu OK u I1IK



Kon u nHanmenoBanue
¢GopMupyeMbIX KOMIIETEH U

I[Inanupyembie pe3yjbTaThl 0CBOCHHS THCIUILIUHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats cioco0sl
pelieHus 3a/1a4 MpohecCHOHANBHOI
JEATEIILHOCTH IPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIIUTAHMS:

- TOTOBHOCTb K TPY/ly, OCO3HaHUE IIEHHOCTH MacTEePCTBA,
Tpyaoooue;

- T'OTOBHOCTD K aKTHBHOM JIeSITEILHOCTH
TEXHOJOTMYECKOM W COLUMAIIBHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTH WHUIIMUPOBATh, IJIAaHUPOBATh n
CaMOCTOATEJIBHO BBIMOJIHATH TAKYIO JEATEIbHOCTb;

- MHTEpEC K pas3audyHbiM cdepam mnpodeccHoHaTbHON
JIEeSTCIbHOCTH,

OBaagenue YHHMBEPCAJIbHBIMH
NO3HABATEJbHBLIMHU JAeHCTBUIMU:

a) 0a30Bble JOrHYecKHe AeiicTBHA:
- CaMOCTOSITETILHO (OPMYIHPOBATH M aKTyaIM3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

Y4eOHbIMH

- }’CTaHaBJ'II/IBaTB CYHIGCTBGHHBIﬁ HpI/I3HaK NN
OCHOBaHUs [UIsl CpaBHEHMs, KiIacCUDUKAIMM |
00001eHMS,

- ONPENENATh LENU IeATEeIbHOCTH, 33]1aBaTh apaMeTPhl
" KpUTCPUHN UX JOCTUKCHUA,

- BBIBIIATH 3aKOHOMEPHOCTM M MPOTUBOPEUYHUS B
paccMaTpUBAEMBIX SBJICHUSX;

- BHOCUTb KOPPEKTHBBI B JAESITEIbHOCTb, OLICHUBATh
COOTBETCTBUEC PE3YJIbTATOB LEJIAM, OLCHUBATHL PHCKU
MOCJIEJICTBUI AEATETLHOCTH;

- pas3sBUBAaTb KPCATHBHOC MBIINUICHUC IpU PCIICHUU
YKU3HEHHBIX TIPOo0IieM

0) 0a30BbI€ HCCJIEN0BATEIbCKHUE IEHCTBUS:

- BJIaJeTh HaBBIKAMHU Y4eOHO-HCCIENOBATEIbCKOW H
MPOCKTHOW  JEATEILHOCTH, HaBBIKAMH pa3perieHus
npobiewm;

- BJIQJIeTh CUCTEMOM XMMHUYECKHUX 3HAHWUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraroIue HOHSTHS
(XMMHUYECKUH  3JIEMEHT, aToM,  3JEKTPOHHAas
oboJsiouka aroma, s-, p-, 0-3JEKTPOHHBIE OpOUTAIN
aTOMOB, UOH, MoOJIEKYIa, BaJICHTHOCT,
JIEKTPOOTPULATEIBHOCTD, CTENEHb  OKUCIICHHUS,
XUMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIN 0o0beM, YIJIEpOIHBIN CKEJIET,
(GyHKIMOHANBHASL TpYyNNa, paauKal, H30Mepus,
U30MEPBI, T'OMOJIOTUYECKHMH  psl, TOMOJIOIH,
YTIIE€BOAOPOABI, KHCIOPOA- W  a30TCOAEpIKALIUE
COeJMHEHUs, OMOJIOTMUECKH AaKTHUBHBIE BEILECTBA
(yrnmeBoapl, JKUpBI, O€IKH), MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS, KpHUCTAJUIMYECKass pEIIEeTKa, THIIbI
XUMHYECKHX peaxkuit (OKHCIUTENBHO-
BOCCTAHOBUTEJbHBIE, 3K30-M 3HJIOTEPMHUYECKUE,
peaKkIuy HOHHOTO 0OMEHa), PacTBOP, SIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, ANEKTPOIUTHYECKAs TUCCOLMALINS,
OKHCJIUTETD, BOCCTaHOBHUTEb, CKOpPOCTb
XUMHUYECKON peaklnu, XUMHYECKOe PaBHOBECHE),
TEOPHH U 3aKOHBI (TEOPHsI XUMHUYECKOTO CTPOEHUS
opranmyeckux BemecTtB A.M. bytiepoBa, teopus
ANEKTPOIIUTUYECKON JUCCOLUALINY, TEPUOANYECKUN
3akoH J[.MI. MenneneeBa, 3aKOH COXpPaHEHHUs
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH S3bIK
XUMHH, (aKTOJIOTUYECKHE CBEACHUS O CBOICTBaX,
COCTaBe, MOJy4YeHUH U Oe30MaCHOM HCIIOJIb30BaHUH
BAKHEHIINX HEOPraHWYECKMX M OPraHu4eCKHX
BEIIECTB B OBITY M TNPAKTUYECKOH JEATEIIbHOCTH




- BBIBJIATH  NPUYUHHO-CICACTBEHHBIE CBS3U U
aKTyaJIM3MpOBaTh 3a7ady, BBIJIBHraTh THIIOTE3y €e
pellleHus], HaXOAWTh APTyMEHTHI JUIsl JOKa3aTelhCTBA
CBOMX YTBEPXKJICHHM, 33]1aBaTh MapaMeTPbl ¥ KPUTCPHH
peleHus;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJI¢ PEIICHUS 3a7aun
pe3yJbTaThl, KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCIOBHSIX;

- YMETh TEPEHOCHTh 3HAHWUS B II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH XKU3HEICATEIILHOCTH;

- YMETh UHTCTPUPOBAThH 3HAHUS U3 PA3HBIX NMPEAMETHBIX
obnacreii;

- BBIIBUTATh HOBBIC HJICH, TpeIaraTh OPUTHHAILHBIC
MOJIXOJTbI U PELICHHUS;

- CHOCOOHOCTh MX MCIIOJIB30BAHUS B IO03HABATEIIHLHON U
COILIMAJILHOM MPAKTUKE

YeJIOBEKA;
- YMEThb BBIABJIATH XapaKTEpPHbIC TMPU3HAKU U
B3aUMOCBSA3b HM3YYCHHBIX MOHSITUN, NPUMEHSITH
COOTBETCTBYIOIIME  TOHATUS TPU  ONUCAHUU
CTPOGHHUSI U  CBOWCTB  HEOPraHMYECKUX U
OPraHWYECKUX BEIIECTB M WX MPEBPALICHUN;
BBISBIIATH B3aMMOCBS3bh XHMHYECKHX 3HAHHH C
MOHSATHAMHU u MIPEICTaBIICHUSIMHU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMEThb HCIOJIb30BaTh HAUMEHOBAHMS XUMUYECKHUX

COEIMHEHMI MEXIYHAPOIHOTO COr03a
TEOPETUUECKOW W NPUKIAJAHOW  XUMUU U
TPUBHUAJIBHBIC Ha3BaHUSA BayKHEHIITNX BCIICCTB
(aTunNEH, aleTUJIEH, [JIMLEPUH, ¢enomn,
dbopManpaerua, yKCyCHas  KUCJIOTAa, TJIMIUH,

yrapHbli ras, yrJIEKMCIbIA Ta3, aMMHakK, raiieHas
W3BECTh, HETAllleHas W3BECTb, NHTHEBAs CONA U
JPYTUX), COCTAaBIATh (POPMYJIbI HEOPraHUYECKUX U
OPraHWYECKHUX BEIIECTB, YPABHEHUS XUMHUYECKHX
peakuuid, OOBICHATH HX CMBICI; IOJITBEPkKAATh
XapakTepHble XMMHWYECKHE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIMMH JKCIIEPUMEHTAMU U 3aIUCAMU
YPaBHEHUN XMMUYECKUX PEAKIUH;

- yMeTb  YCTaHaBIUBATh  IIPUHAJUICKHOCTH
W3yYEHHBIX HEOPraHMYECKMX M OPraHMYECKHUX
BEILIECTB K OIPEIECICHHBIM KJlaccaM M TIpyIIaM
COCIMHEHMM, XapaKTepU30BaTh MX COCTaB U
BAKHEWINIME  CBOWMCTBA;  ONPEACNATH  BHJBI
XUMHUYECKUX  CBsi3ed  (KOBaJeHTHas, HWOHHasi,
MeTaJuIn4ecKas, BOZOPOJHAs), THUIIBI
KPUCTAIITNYECKUX pemeTox BEIIECTB;
KJaccu(UIUpPOBaTh XMMUYECKHE PEAKLINY;

- copmupoBaTh MNPEACTABICHUSA: O XUMHYECKON
COCTABJISIIOLIEH  €CTECTBCHHOHAYYHOM  KapTUHBI
MHUPa, POJIM XMMHH B IIO3HAHUU SIBJICHUN NPUPOIBL,




B (GOopMHpOBAaHWUM MBIIUICHUS U  KYJIbTYPBI
JMYHOCTH, €€ (YHKIMOHAJIBHOH TI'PaMOTHOCTH,
HEO0OXOIMMOM /ISl pEeIICHUs MPAKTUICCKUX 33134 U
9KOJIOTUYECKA OOOCHOBAaHHOTO  OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IIPUPOHOM CpeJIe;

- yYMETh TPOBOJUTH pPACYETHl IO XUMHUYECKUM
(dbopMyllaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIIHA C
UCIIOJIb30BaHUEM bu3nIecKkux BEJINYVH,
XapaKTePU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBUS)
ra3oB, KOJHMYECTBA BEIIECTBA; HCIIOJIH30BATh
CHCTEMHBIC XMMHUYECCKHE 3HAaHUS ISl TPUHSATHS
pelIeHU B KOHKPETHBIX XU3HECHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMCHEHUEM

OK 02. Mcnonbs30BaTh COBpEMEHHbBIE
CpeICcTBa OUCKA, aHAIH3a U
MHTEpHpeTanuy HHPOPMAITUHN U
MH(POPMAIMOHHbIE TEXHOJIOTUH JIS
BBITTOJTHEHUS 3a/1a4
npo¢eCCHOHATIBHOM 1A TeTbHOCTH

B 006.1acTH HEHHOCTH HAYYHOTI'O MO3HAHMS:

- c(hopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
JIuajgore KyJabTyp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpIICHCTBOBAHUE S3BIKOBOW W YUTATEIbCKOM

KYyJbTYpbl KaK CpeACTBa B3aUMOACUCTBHUS MEXKIY
JIIOJIbMU U TTO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH HAy4yHOW JESITEIbHOCTH,
TFOTOBHOCTb OCYILIECTBIISATh IIPOEKTHYIO U
HCCJIEOBATEIBCKYIO 1€ATEIbHOCTh MHIMBUYaJIbHO U B
Tpymme;

Osiuanenue YHHBEPCAJIbLHBIMH Y4eOHBIMH

IMO3HAaBAaTCJIbHBIMU )]BﬁCTBI/lﬂMI/[Z

B) padoTta ¢ nH(opManmei:

- BJIQJIETh HaBBIKAMM MOJY4YeHHUs HHPOpMALUU U3
UCTOYHMKOB  pPa3HBIX  THUIOB,  CaMOCTOSATEIbHO
OCYIIECTBIISITh TIOWUCK, AaHAJINW3, CUCTEMaTHU3alUI0 W
UHTEpHpeTannio HHGOpPMAIMK pPA3IUYHbIX BHIOB U
dbopM mpeCcTaBICHNUS,

- YMETb IJIAHUPOBATh U BBINOJHATh XUMUYECKUI
9KCHEPUMEHT (nmpeBpareHus OpPraHNUYecKuX
BEIIECTB IIPU HArpeBaHUM, IOJIyYEHUE STUJIEHA U
U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU Ha
anpJeru/ipl, Kpaxmajl, YKCYCHYIO  KHCIOTY;
JieHaTypanus OelKOB NpU HarpeBaHUH, LBETHBIE
peakuuu OeNKOB; IMPOBOAUTH PEAKIUU HOHHOIO
oOMeHa, OmpeensaTh Cpely BOJIHBIX pacTBOPOB,
KauecTBEHHbIE peakluu Ha cynbdar-, KapOoHAT- U
XJIODUJ-aHWOHBI, Ha KaTUOH aMMOHMs; peIlaTh
SKCTIIEPUMEHTANIbHBIC 33/1a4 10 TemMaM "Metamibr"
n "Hemerannsl") B COOTBETCTBMM C IpaBWJIaMHU
TEXHUKHM Oe30MacHOCTH TMpH  OOpalleHuu ¢
BEIIeCTBAaMH U J1a0OpaTOPHBIM 000pYIOBAHUEM;
MIPE/ICTaBIATh pe3yJIbTaThI XUMHYECKOT0
JKCHepuMeHTa B (GopMe 3almuCH  ypaBHEHUH
COOTBETCTBYIOIIUX peakuuii u (QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE 9THX PE3YJbTaTOB;

- YMETb aHAJIU3UPOBATH XUMUYECKYIO0 HHPOPMAIIHIO,
MOJTy4yaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CPEICTB
MaccoBoi nHpopmaiuu, cetb MIHTEpHET 1 npyrue);




- CO3/1aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ y4eToM
Ha3HAYeHUS WHQPOpPMAIMKM W LEJICBOH ayJUTOpPHUH,
BEIOMpass ONTHUMabHYIO (OpMYy TMpEACTaBICHUS W
BU3YaIIU3aIHH;

- OIICHHUBATH JIOCTOBEPHOCTb, JETUTUMHOCTh
UHPOPMAIIUH, €€ COOTBETCTBHE IMPABOBBIM M MOPAJILHO-
THYECKUM HOPMaM;

- HCIOJIb30BaTh CpeAcTBa HMH(MOPMAIIMOHHBIX |
KOMMYHHUKAITUOHHBIX ~ TEXHOJIOTMA B pCUICHHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3alIMOHHBIX
3aa4 ¢ coOiojeHueM TpeOOBaHW IPrOHOMHUKH,
TEXHUKU O€301aCHOCTH, TUTHEHBI, PECYPCOCOEPEIKCHHUS,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HH(DOPMAIIMOHHOM
0€e30I1aCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U 3aIUTHI
uHpopmaruu, nHGOPMAITMOHHON 0€301TaCHOCTH
JUYHOCTH,

- BIAJETh OCHOBHBIMM METOJAaMH HAy4dHOIO
IIO3HAHUS BEIIECTB U XHUMHUYECKUX SIBICHUM
(mabmonenwue, U3MEpEHHE, 9KCIIEPUMEHT,
MOJICJTMPOBAHUE);

- YMEThb IHPOBOJUTH pacyeTbl IO XUMHUYECKUM
(dopMynaM M ypaBHEHUSM XUMHUECKUX peaKLuil C
HCII0JIb30BaHUEM dusnyeckux BEJIMYMH,
XapaKTepU3YIOIUX BEIECTBA C KOJINYECTBEHHOMH
CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIC YCIOBUS)
ra3oB, KOJMYECTBa BEUIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMUMHUYECKUE 3HAHUS i1 TMPUHATHS
pelIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYalMsX,
CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM

OK 04. O¢pdexTnuBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUIEKTHBE U KOMaH/E

- TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH M
CaMOOITPENEIIEHHUIO;

-OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIIEI0BaTEIbCKOM,
MPOEKTHOM U COLIMAIbHOM AEATEIbHOCTH;

OBiaieHue yHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH
JeHCTBUSIMM:

0) cOBMeCTHas J1eSITeJIbHOCTD.

- HIOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHAHOMN
¥ MHAUBHUIYAITLHON paboTHI,

- TOpUHUMATh €W COBMECTHOW  JIESITEIbHOCTH,
OpraHu30BbIBaTh U KOOPAWUHUPOBATH IEHUCTBUS MO €€
JOOCTIKEHUIO: COCTaBJIATH IJIaH IeWCTBH,
pacrpenensiaTb pojd C YYETOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPJIMHUPOBATH M BBIMOJIHATH PabOTy B YCIOBHSX
peaNnbHOTO0, BUPTYaJbHOTO W  KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYILIECTBJISITh MO3UTUBHOE CTPATETUYECKOE TOBEICHUE

- YMEThb IUIAHUPOBATb W BBINOJHATH XUMHUYECKUI
9KCIIEPUMEHT (npeBpartueHus OpPraHUYECKUX
BEIIECTB IIPY HArpeBaHUM, IOJIyYEHUE JTUIIEHA U
M3Y4YEHHE €ro CBOWCTB, KaU€CTBEHHBIE PEaKLUU Ha
aNbJIETUbl,  KpaxMal, YKCYCHYI  KHCIOTY;
neHarypauus OelKOB NpU HarpeBaHWHU, I[BETHBIE
peakuuu OENKOB; MPOBOAUTH PEAKLUU HOHHOI'O
oOMeHa, OmpenensTh Cpely BOJHBIX PacTBOPOB,
KayeCTBEHHbIE PEaKIMU Ha cynb(aT-, KapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHMs; pellaTh
SKCIEepUMEHTANIbHBIE 33/1a4u 10 TemMaM "Metamib"
n "Hemeramnsl") B COOTBETCTBMM C IpaBUJIaMU
TEXHUKH Oe30macHOCTH Tpu  OOpalleHuH ¢
BELIECTBAMH U JIaOOpaTOPHBIM 00OpPYIOBAaHUEM;
MIPENICTABIATh pE3yJIbTATHI XUMHYECKOTO
JKCIIepUMEeHTa B (¢opMe 3amucH ypaBHEHUHU
COOTBETCTBYIOIIMX peakuuid u (GopMymupoBaTh
BBIBOJIBI HA OCHOBE 9TUX PE3YJIbTaTOB




B Pa3iUYHBIX CHUTYyalHsX, MPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATUBHBIM
OBiaseHue yHUBEPCAJIbHBIMHU
JelCTBUSIMU:

') NpUHATHE ce0sl U IPYTUX JIIOIeid:
- IPUHUMATh MOTUBBI U APIYMEHTHI IPYTUX JIOAEH Mpu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- MpPU3HABAaTh CBOE IPaBO WM MPaBO APYTUX JIOAEH Ha
OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUHI
JIPYroro 4eioBeKa;

peryJsiTHBHbIMH

OK 07. CoaeiicTBOBaTh COXpaHEHHUIO
OKpY>Karollen Cpeibl,
pecypcocOepexeHuI0, MPUMEHSITh
3HaHUA 00 M3MEHECHUY KJIMMAaTa,
MIPUHITUTIBEI OEPEKITHBOTO
MIPOU3BOJICTBA, 3()(HEKTUBHO
JIEHCTBOBATh B YPE3BbIYANHBIX
CUTYaIHIX

B 00.1acTH 3K0/10rHY€CKOT0 BOCIIUTAHMS

- c(hopMHpPOBAaHHOCTH  HKOJIOTMUECKON  KYJBTYpHI,
MIOHUMAHUE  BIMSHUS  COLUAIbHO-3KOHOMHYECKHX
MPOLECCOB HAa COCTOSIHUE MNPUPOJHOM W COLMAIBHOM
cpenpl, OCO3HaHue r1100aabHOTO Xapakrepa
HKOJIOTUYECKUX TTPOOIIEeM;

- IUIAaHUPOBAaHME W OCYILECTBICHHUE JACHCTBUH B
OKpYXKalolllel cpele Ha OCHOBE 3HAHUS ILEJed
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTHUBHOE HENPUATHE ACHUCTBUN, NPHHOCAIINX BpPEX
OKpYXKarollleu cpere;

- yMEHuUEe  IPOTrHO3UpOBATH
DKOJIOTUYECKUE  IOCJIEACTBUS
JIEMCTBHM, IPEAOTBPAILATh UX;

- pPACLIMPEHUE ONBITa JAEATEIBHOCTU 3KOJOTHYECKON
HAIpPaBJIEHHOCTH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-HCCIeI0BaTEIbCKOH,
MPOEKTHOM M COIMAIbHOMN JNEATEIbHOCTH;

HeOJIaronpusITHbIE
peaNpUHIMAEMBIX

- chopMHUpOBaTh HPEJCTABICHUSA: O XUMHUYECKOM
COCTaBJISIIOLIEH  €CTECTBEHHOHAYYHOM  KapTHHbI
MUPA, POJIA XUMUHU B ITI03HAHUU SBJICHUN NPUPOIBI,
B (OpMHpOBaHMM  MBIIUIEHUS U  KYJIbTYpPbI
JUYHOCTH, €€ (YHKLUHUOHAIBHOM TI'PaMOTHOCTH,
HEOOXOJUMOM JIJIsl PEeLeHUs IPAKTUUECKUX 3a/1ad U

JKOJIOTUYECKA OOOCHOBAaHHOTO  OTHOINCHHUS K
CBOEMY 3/I0POBBIO U IPUPOJIHOM CpeEJie;
- yMeThb COONIOAAaTh TMpaBHJa 3KOJOTHYECKH

1[eJIeCO00pa3HOro MOBEJIEHHUSI B OBITY M TPYJOBOH
JNEATEIbHOCTH B LEJIAX COXPAHEHUS  CBOErO
30POBbSl U OKPYKAIOLIEH NPUPOAHOU Cpensl;
YUHUTBIBATH OIIACHOCTH BO3ICHCTBUA HA JKUBBIC

OpraHu3Mbl  OINPEACICHHBIX BCHICCTB, ITOHHUMAsA
CMBICJI IIoKa3aTeia HpCI[CHLHOﬁ ,[[OHyCTHMOﬁ
KOHIOCHTpAINU

IIK 3.1. IInanupoBats u
OpPTaHU30BBIBATH PAbOTY 1O PEMOHTY
obopynoBaHus

- BHUIOBl  PEMOHTOB  00OPYIOBaHUSA
AJIEKTPOCHAOKEHUS.

YCTPOMCTB

- BBINIONHATH TPeOOBaHUS TO TUIAHUPOBAHUIO U
OpraHu3aIy peMOHTa 000PYIOBAHUS;

- KOHTPOJIUPOBATh COCTOSIHUE AJIEKTPOYCTAHOBOK U
JIMHUN JIEKTpONepeaauH.




2. CTPYKTYPA U COAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM YUEBHOM

TACIATLITAHBI

2.1. O0bem 00meo0pa3oBaTeILHOM Y4eOHOM TMCUUIJIMHBI M BUAbI y4eOHOH PadoThI

. Oo0beM B
Buna yueOHoii padoThI
yacax
O0bem o0pa3oBaTeIbHOI POrPaMMBbl 82
NuauBuayaabHbIA MPOEKT 2
Koncyabranumn -
CymMmapHasi yyeOHasi HATPY3Ka BO B3aMMO/IelCTBHH € NpenogaBaresieM 78
B TOM YHCJIE:
JIEKUUHU, YPOKHU 48
MPAKTUYECKHUE 3aHITHS -
J1ab0paTOPHBIE 3aHIATHS 30
N3 Hux npodeccnoHaIbHO OPUEHTHPOBAHHOE COJlep:KaHMe (CoAepiKaHue 4
NMPUKJIAJTHOT0 MOYJIA)
IIpomeskyTOYHAs aTTECTALMA:
npyras popma koHTpods (1 cemectp)
muddepeHMpoBaHHbBIN 3a4eT (2 cemecTp) 2




2.2. TemaTn4eckuii IJIaH U coJlep:kaHMe 001e00pa30BaTeIbHON Y4eOHOM TUCHUTIINHBI

3aKO0H M TA0JIHIA

Koapl
KOMIIeTeHIH
i,
HaunmeHoBaHue O0bem | popMupoBaH
Conep:xxanue yueOHOro MaTepuasia U (pOpMbl OPraHU3AUMHU AeATeILHOCTH 00y4aI0 M XCH
pa3aesioB M TeM B 4acax | MI0O KOTOPbIX
crnocod0cTByer
3JIEMEHT
NPOrpamMMmsblI
1 2 3 4
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCcTBa 8
Conep:xanue yue0HOro MaTepuaJia
Tema 1.1. | CoBpemennass mozens cTpoeHus aroma. CHMBOJIMYECKUN S3bIK XUMHUHU. XUMHUYECKHUHA 3IIEMEHT. 4
Crpoenue aToMOB | DniekTpoHHasi KoH(purypanus atoma. Kiaccupukanus XMMUYECKUX JJIEMEHTOB (S-, p-, d-dJIeMEHTBHI).
XUMUYECKHX BanentHble  anekTpoHbl.  BajneHTHOCTb.  DJEKTpOHHAs  OPUPOAA  XUMHUYECKOM  CBSI3H.
AJIEMEHTOB U DIIEeKTPOOTPULIATEITLHOCTh. BUIbI XUMHUUECKON CBSI3U (KOBaJICHTHAS,
npupojaa MOHHAsI, METAJITHYECKasi, BOJOPOIHAS) U CIIOCOOBI €€ 00pa30BaHUs
XHUMUYECKOU CBSI3H | JIaGopaTopHble 3aHATHS
Pemienne 3aganHuii Ha HCHOJIB30BAHME XHUMHUYECKOWM CHUMBOJWKMA W HAa3BAHUN COEAUMHEHHU 1O OK 01
HOMEHKJIAType MEXIYHApOJHOIO COH3a TEOPETUYECKOM M NPUKIAJAHOW XUMHHM W TPUBUAIBHBIX
Ha3BaHUU ISl COCTABJIEHUS XUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCIUHEHHU (OKCHIOB, CyIb(HI0B, 2
TUAPUIOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COSAMHEHUN OTJENBbHBIX KIIACCOB.
[IpakTuueckue 3aaHusl HA YCTAHOBIIEHUE CBSI3U MEXKy CTPOCHHUEM aTOMOB XUMHYECKUX
AJIEMEHTOB U MEPUOJMYECKHUM HM3MEHEHHEM CBOWCTB XMMHUYECKHX AJIEMEHTOB U UX COCJUHEHUU B
COOTBETCTBUU C MOJ0KEeHUEM [leproInueCcKOi CUCTEMBI.
Tema 1.2. Conepsxanue yueGHOro MaTepuasia OK 01
Ilepunoanveckuii | JlaGoparopHble 3aHATHS OK 02




JI.A. MenaesieeBa

Ilepuoauueckas cucrema xumMuueckux 3neMeHToB J[.M. Menaeneesa. @U3nuecKuid CMbICI
Ilepuoauueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTHM H3MEHEHHUS CBOWCTB XHUMHYECKHUX
AJIEMEHTOB, O00pa3yeMbIX HMMH MPOCTBIX M CIIOXKHBIX BEHIECTB B COOTBETCTBHHM C IOJIOKEHUEM
XuMuyeckoro sneMeHta B Ilepumoanueckoil cucteme. MHPOBO33pEHUYECKOE M HAydYHOE 3HAYCHHE
[lepuonnueckoro 3axonHa J[[.M. MenneneeBa. Ilpornossr J.JMI. MenneneeBa. OTKpbITHE HOBBIX
XMMUYECKUX DJJIEMEHTOB. PelnieHue MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3alui0 XUMHYECKHX JJIeMEHTOB «MeTalmimdeckue / HEMETAINIMYeCKHEe CBOKMCTBA,
3JIEKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOCHHUEM M
IIOJIOXKEHUEM B IIEPUOIUYECKON CUCTEME XUMUYECKUX dIeMeHToB [[.1. Menneneesa»

Pa3zgen 2. Xumunuec

KHE peaKIun

12

Tema 2.1. Tunsl
XUMHYECKUX
peakuuit

Conep:xanue yue0HOro MaTepuaJia

Kﬂaccnquaum{ " TUIIbI XUMHUYCCKUX peaKHI/If/'I C y4aCTHEM HCOPraHU4CCKUX BCIICCTB.

CocraBnenue ypaBHeHI/Iﬁ peaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHUA, 3aMCIICHU S, O6M€Ha, B T.4. peaKHI/Iﬁ
TOpCHUA, OKHMCIICHUA- BOCCTAHOBJICHUA.

ypaBHeHI/ISI OKHCJIEHHS-BoccTaHOBJIeHUS. CTeneHb oKucieHusI. OKHUCIUTENb U BOCCTAHOBUTEIIb.
CocraBicHue 1 YpaBHHUBAHUC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbLHBIX peaKum"I MCTOAO0OM JBJICKTPOHHOT'O
Oananca. OKHUCIUTEIIFHO-BOCCTAaHOBUTEIIbHBIC p€aKkuuu B rIpupoae, NpOU3BOACTBCHHBIX IMPOLIECCAX U
KUBHCACATCIbHOCTH OPraHnu3MoOB

JlabopaTropHble 3aHATHUS

KonuuecTBeHHbIE OTHOIIEHNS B XUMHH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUH U PaCcU€Thl 110
YPAaBHEHUSAM XUMHUYECKHUX peakunid. MoJib Kak eIMHUIAa KOJIMYeCTBa BemecTBa. MoisipHas Macca.
3aKOHBI COXPAaHEHMs MacChl M SHEPIUU. 3aKOH ABOraipo. MonspHblit 00beM ra3oB. OTHOCHUTENIbHAS
IJIOTHOCTB T'a30B. PacyeTsl 110 ypaBHEHUIM

XUMHUYECKHX PEaKIHUil ¢ UCTIOIb30BaHUEM MacChl, 00beMa (HOpMaJIbHbBIE YCIOBHS) Ta30B, KOJTUYECTBA
BEII[ECTBA

OK 01

Tema 2.2.
DJIEKTpOJIMTHYE
cKasi
JUCCOLHAIUA U
HOHHBIH 00MeEH

Conep:xanue yueOHOro MaTepuaJia

Teopus anexTponuTryecKoi aucconuanuu. MoHbl. DIeKTpOoauThl, HEANEKTPOINUTHL. Peakiium HOHHOTO
oOMeHa. CocraBiieHue peaklMii HOHHOIO OOMEHa IyTeM COCTaBJIEHUS UX IMOJIHBIX M COKpAIIEHHBIX
VMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE pEAKIINH.

3aaHusl HAa COCTaBJIICHUE HOHHBIX peakluit

JlabopaTopHble 3aHATHS




JlaGoparopHas pabota "Turbl XUMHUYECKHX peakiuii'".
HccnenoBanue TUIOB (TI0 COCTaBY M KOJMUYECTBY MCXOAHBIX U 00PA3yIOLIMXCS BEIIECTB) U MPU3HAKOB
XUMHYeCKHX peakuid. [IpoBereHne peakiuii HOHHOIO OOMEHa, OIpeNeeHHEe CpPeIbl BOTHBIX
pacTBOPOB. 3aJaHNs HA COCTABJICHNE HOHHBIX PEAKIHIA

OK 01
OK 04

Pa3znea 3. CTpoeHue U CBOIiCTBA HEOPTaHM4YECKMX BelIeCTB

16

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHne
HEOpraHu4ecKHX
BelllecTB

Conep:xanue yueOHOro MaTepuasa

[Tpenmet Heopranndeckoit xumun. Kiaccupukanus HEeOpraHMIeCKUX BemecTB. [I[pocThie U CIIOKHBIC
BeiecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUABI, TUIPOKCUIBI,

KHCJIOTHI, COJIN). B3anMOCBS3b HEOPraHMUECKHUX BEIIECTB. ATPEraTHble COCTOSHUSI BELLIECTBA.
Kpucrannuueckue u amopdHble BelecTBa. TUIbI KpUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKasi). 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEILIECTBA OT TUIA
KPUCTAJZIMYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BELECTB OT BUAA XUMUYECKON
CBSI3U U TUIIA KPUCTAJUINYECKOM peleTku. [IpuanHbl

MHOIr000pa3usi BEeLeCTB

JlaGopaTopHble 3aHATHSA

Homenknarypa HeopraHMuecKkHX BEIIECTB: Ha3BaHHUE BEILLECTBA UCXOS U3 UX

XUMHUYECKON (POPMYIIbI UM COCTABICHNE XUMUYECKOH (hOpMYJIIbl UCXO0JIs M3 Ha3BaHUs BEILIECTBA 110
mexayHapoanoi (MIOITAK) win TpuBHanbHOM HOMEHKIIATYpeE.

Pemenue npakTHuecKux 3aaHui Mo Ki1accupUKAMKU, HOMEHKIIAType U XUMUYECKUM (opMyIaM
HEOPraHMYECKUX BEIECTB PA3IMYHBIX KIacCOB (YrapHbIH ra3, yriieKUCIbIi

ra3, aMMHaKk, raiieHasi U3BeCThb, HeraleHas U3BeCTh, MIThEeBast COJla M JPYTUX): Ha3bIBaTh U COCTABIIATh
(bopMyJIbl XUMUYECKHX BEUIECTB, OMPEENIATh MPUHAJIEKHOCTD K Ki1accy. ICTOUHUKY XUMUYECKOH
uHpopManuu (cpeacTs MaccoBoil nHpopmanuu, cets Uurepuer u npyrue). [louck nnpopmannu no
Ha3BaHUSM, UACHTU(PUKATOPAM, CTPYKTYPHBIM

dbopmynam

OK 01
OK 02
IIK 3.1

Tema 3.2.
DdPuzuko-
XUMHUYECCKHUEC
CBOliCTBA
HEOpraHu4eCKux
BelleCTB

Conep:xanue yueOHOro MaTepuaJia

Mertamibl. Obume puznyeckre 1 XuMUYecKrue CBOMCTBa MeTa/uloB. CiocoObI MOTy4YeHus. 3HaUeHUe
METAJUIOB ¥ HEMETAJUIOB B IIPUPOJE U KU3HEACITEIBHOCTH YeJIOBEKa U Oprann3MoB. Kopposus
METAaJUIOB: BHJIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIOB OT KOPPO3UH

Hemeramnpl. O0mue Gpuznueckre 1 XMMUIECKHE CBOMCTBA HEMETAIUTOB. TUITHYHBIC

cBoiictBa HeMeTayu1oB [V- VII rpynn. Knaccudukanus 1 HOMEHKIIaTypa COeAMHEHUI HEMETAILIOB.
KpyroBopoTsl GMOr€HHBIX 3JIEMEHTOB B IPUPO/IE.

OK 01
OK 02
IK 3.1




JlabopaTopHble 3aHATHS

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEUIeCTB (OKCUAOB, THIPOKCHIIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEILIECTB, BOJOPOAHBIX
COEIMHEHUH, BBICIIUX OKCUJOB U THJIPOKCUIOB.

JlabopaTopHble 3aHATHS

JlabopaTtopHnas pabota «CBoiicTBa MeTaIUIOBY». B3anmoielicTBre METAIIJIOB C BOJIOH, a TAKXKE C

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKLUN C y4aCTUEM IIPOCTHIX U
CJI0’KHBIX HEOPTaHMYECKUX BEILECTB: METAJLIOB U HEMETAJLIOB; OKCUIOB METAJIIIOB

pacTBOpaMu coJiell u PpacTBOpaMu KHUCJIOT. B3aHMOH€ﬁCTBH€ CepHOﬁ 1 a30THOM KHMCJIOT C MCIBIO.

JlaGopaTopHas pabota «XapakTep AUCCOLUUANNH PA3TAYHBIX THAPOKCUIIOBY.

CocraBieHne ypaBHEHUH XUMUYECKUX PEAKIU C y4acTHEM IMPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEILECTB:, HEMETAJUIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUUECKUX KUCIIOT,
OCHOBaHUU U aM(POTEPHBIX TUAPOKCUIOB; HEOPTAaHHUECKUX COJIEH,

XapaKTEepPU3YIOLUX UX CBOKCTBA.

Tema 3.3.
NpenTnduxanus
HEOPraHU4YeCcKuXx
BellecTB

Conep:xanue yueOHOro MaTepuasa

JlaGopaTopHble 3aHATHSA

JlaGopatopHas pabota «neHTHu(uKanys HEOPraHMUYECKUX BEIIECTBY.

pacino3HaBaH!IO U MOJYUCHUTIO COE€IMHEHUI METAIIOB U HEMETAJLIOB.

AHUOHBI, HAa KaTUOH aMMOHUA

Pemenne OKCIICPUMCHTAJIBHBIX 3a/1a4 [0 XUMHUYCCKUM CBOMCTBaM METAJIJIOB NHEMETAJJIOB, 110

I/IILGHTI/I(l)I/IKaHI/ISI HEOPTaHNYCCKUX BEIICCTB C MUCIIOJIb30BAHHUEM UX (1)I/ISI/IKO-XI/IMI/I‘-I€CKI/IX CBOfICTB,
XapaKTCPHBIX KaUCCTBCHHBIX peaKHHﬁ. KauecTtBeHHBIE pCaKknuun Ha Cy.]'IBq)aT', Kap60HaT' U XJIOpuIa-

OK 01
IIK 3.1

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHMYeCKHUX BEIECTB

28

Tema 4.1

‘ Conep:xanue yueOHOro MaTepuasa




Kaaccupukanus,
CTpPOeHUe 1
HOMEHKJIATypa
OpPraHuYecKux
BelllecTB

[losiBieHue U pa3sBUTHE OPraHUMYECKOM XMMHUM Kak Hayku. lIpenMer opranmdeckoil xumuu. Mecro u
3HAUYEHHUE OPraHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOCHHE KAK IOPSAJOK COCOUHEHUs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJE€HTHOCTH.
OCHOBHBIE MOJIO)KEHUSI TEOPUU XMMHUYECKOTO CTPOEHUsI OpraHnyeckux coenuHennit A.M. byrtieposa.
VYriepoaHslid CKENET OPraHUYeCKOM MOJIEKYJIbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO
CcTpoeHHUs MoJieKyn. M3omepust 1 u30Mepsbl.

[TonsiTrie 0 pyHKIMOHANBHOU Tpyme. Pagukan. [IpuHIUIBI KiacCUpUKAIMN OPTAaHUYECKUX
COeIMHEHUI. MexlyHapOoJHasi HOMEHKJIaTypa U MPUHLUIIBI HOMEHKJIATypbhl OPraHUYECKUX
coeaunenuii. [lonsarue 06 a30TcoAepKaIIUX COSANHEHHIX, OMOOTHUECKH aKTHUBHBIX BEIIECTBAX
(yrmeBopax, kupax, 6emkax u Jip.), BBICOKOMOJEKYJISIPHBIX COSTUHEHHIX (MOHOMED, TOJIUMED,
CTPYKTYpPHOE 3B€HO)

JlaGopaTopHble 3aHATHSA

Homenknarypa opraHMuecKkux COeMHEHU OTIEIbHBIX KJIACCOB (HACBIIIEHHBIEC, HEHACBIIICHHBIC U
apOMaTHUYECKHE YTIICBOIOPOIbI, CITUPTHI, (DEHOJIBI, aJTbJICTHIHI,

KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBIeHNE MOMHBIX U COKPAIEHHBIX

CTPYKTYPHBIX (hOPMYJI OPTaHMYECKHUX BEIIECTB OTACIHHBIX KIIACCOB, HCIIONB3YS UX Ha3BaHUS 110
CUCTEeMAaTUYECKON U TPUBHAILHON HOMEHKIIAType (3THIICH, alleTUJICH,

rmIepuH, GpeHomn, GopMambaerua, YKCycHast KUCIIOTa, TIUIuH). PacdeTs! mpocreliieit GopmyIsl
OpPraHWYECKON MOJIEKYJIBL,UCXO/S U3 3JIEMEHTHOr0 cocTana (B %)

OK 01
OK 02
IIK 3.1

Tema 4.2
CsoiicTBa
OpPraHUYeCcKuX
COeTUHEHHNH

Coaepsxanue y4e0HOro MaTepHuaJia

- OU3UMKO-XMMUYECKUE CBOWCTBA OPraHMYECKUX COCAMHEHHH OTAEIbHBIX KiIaccoB (0COOEHHOCTH
KJaccu(pUKalui 1 HOMEHKJIATYpbl BHYTPH KJIacca; FOMOJIOTHUECKUH psiji ¥ o01ast hopMyna; U3oMepus;
¢usnyeckue CBOMCTBA; XMMHUYECKHE CBOMCTBA; CHOCOOBI MOJYYEHUS): HPEIENIbHBIE YIIIEBOAOPOIbI
(ankaHBl ¥ LMKIOAJKaHbI). ['OopeHHMEe MeTaHa Kak OAMH M3 OCHOBHBIX HCTOYHHMKOB TeIUla B
IPOMBINIIEHHOCTH U ObITy. CBOICTBa NPHUPOAHBIX YIJIEBOJOPOJOB, HAXOXKICHHE B NPUPOJE H
[IPUMEHEHUE AJIKAHOB;

- TIpelenbHble YIIIeBOJOPOAbI (aKaHbl u IUKJIOAJIKaHbl). |'OpeHre MeTaHa KaK OJMH U3 OCHOBHBIX
MCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOWCTBA MPUPOJIHBIX YIIEBOAOPOAOB, HAXOXK/IEHHE B
MIPUPOJIE U MPUMEHEHHE aJIKAHOB;

HernpeiebHbIe (AIKEHbI, AIKUHbI U QJIKaJUEeHbI) U apOMaTHUECKUE YTIEBOIOPOIbI.

I'openue aneTnieHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOTO IIJIaMEHU I CBAPKHU M PE3KH METAJIIIOB

- KHCIIOPOICOAEpKAIINE COSTUHEHHS (CITUPTHI U (PEHOITBI, KApOOHOBBIE KUCIIOTHI U 3(PHPHI, aTbJACTHIbI
1 KETOHBI, )KUPBI, YTIIeBObI). [IpakTHueckoe mpuMeHeHre STUICHTIIUKOJIS, TIUIepruHa, peHoIa.
[Tpumenenue hopmanbaerua, aleTalbIeru/a,

- YKCYCHOM KHUCTTOTHI. MblJIa KaK COJIM BBICIITMX KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOWCTBA MbLIa

OK 01
OK 02
OK 04
IK 3.1




- a30TCOJIepIKalIie COSTMHCHUsI(AMUHBI 1 aMUHOKHCIIOTHI,0€K1 ). BRIcCOKOMOTNIEK YIS pHBIE
coeMHEHUS(CUHTETUYECKIE U OMOJIOTHYECKH aKTHUBHBIE). MOHOMEp,TOJIUMEpP, CTPYKTYPHOE 3BEHO.
[Tonumepuzanus STUICHa KaK OCHOBHOE HAPABJICHUE €T0 UCIOIb30BaHus. | eHeTnyeckast CBs3b
MEXAY KJIaCCAMHM OPTaHMYECKUX COCIUHEHUM.

JlabopaTopHble 3aHATHS

CBoiicTBa OPraHMYECKUX COCMHEHHI OTAEIBbHBIX KJIACCOB (TPUBHAIbHAS M MEXKTY HapOIHAS
HOMEHKJIaTypa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI TTOJIYyUCHHUS):

npe/ienbHbIe (AIKAaHbl M UKIOATKAHbI), HEPEACTbHbIC (IKECHBI, AJIKUHBI U aJIKaJIUCHbI) U
apOMaTUYECKHE YTIIEBOIOPOIbI, CHHPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(PHUPHI,

JIBJETUbl U KETOHbBI, aMUHBI 1 aMUHOKUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS. 3a/1aHus Ha
COCTaBJICHUE YPAaBHEHHIH XMMUYECKUX PEAKIUi ¢ y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUU MX
COCTaBa M CTPOCHHS

CocraBneHne cxeM peaknuid (B TOM 4YHCIE MO TNPEIIOKESHHBIM IEMOYKaM IPEeBpaIICHUi ),
XapaKTepHU3YIOIINX XUMHYECKHE CBOMCTBA OPraHWYECKUX COSIAMHEHUI OTIAENBHBIX KIACCOB, CIIOCOOBI
UX TIOJIy4eHHUs ¥ Ha3BaHHE OPraHMYECKUX COCIUHEHHWH I10 TPUBHUAIBHOW WM MEXIyHApOTHOU
CHCTEeMaTHYEeCKOIl HOMEHKIIaType.

Pemnienne nmpakTHKO-OpPUEHTHPOBAHHBIX TEOPETUYECKHUX 33/IaHUI Ha CBOWCTBA OPraHMYECKUX
COEJIMHEHUH OT/IeNbHBIX KIACCOB

Jlaboparopnasi pabora

JlaGopaTtopHast pabota "[IpeBpalieHus: opraHU4eCKUX BellecTB pu HarpeBanuu'. [lonydenue stuneHa
U U3y4YEeHHE ero CBOWCTB. MojenupoBaHue MOJIEKYN U XMMHUYECKUX MpEeBpalleHUul Ha TIpUMepe dTaHa,
ATHJICHA, AllETUIICHA | JIP.

Tema 4.3
Wnentuduxanus
OpPTaHHYECKUX
BEIIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBLITOBOM U
TIPOU3BOJICTBEH
HOM
EeSTENTLHOCTH
YeJI0BEKA

Conep:xanue yueOHOro MaTepuasa

buooprannueckne coequaeHus. [I[pumeHeHne u OMOI0rHIecKast poiib yriieBooB. OKHUCICHUE
YIJIEBOJIOB - UCTOUYHUK SHEPTUU JKUBBIX OpraHu3MoB. O01acTu MPUMEHEHHUS] aMUHOKHUCIIOT.
[TpeBparenus 0enKkoB NUIU B opranusme. buonoruueckue GyHKIuu

OenkoB. buonornueckue GyHKIUH KUPOB. Pob OpraHn4eckoi XMMHUH B PEIICHUHU TPOOIeM MHUIIEeBOMH
0e30macHOCTH

Posb oprannydeckoit XuMuM B pellieHUH MpoOJIeM 3HepreTudeckoil 6€30MacHOCTH, B pa3BUTUN
MEIUIUHBI, CO3/JaHUU HOBBIX MAaTE€PUAIOB, HOBBIX HCTOUHMKOB SHEPTUH (aJIbTepHATUBHBIE HCTOUHUKU
sHeprun). OnacHOCTb BO3JICHCTBUS Ha KUBbIE OPraHU3Mbl OPraHNYECKUX BEUIECTB OTAEIbHBIX KJIACCOB
(YraeBoJoposl, CIUpPThI, (PEHOJIBI, XJIOPOPraHUYeCKHe TPOU3BOIHBIE, aJIbAETHIBI U JIP.), CMBICT
MTOKAa3aTelIsl IPEJEIbHO TONYCTUMON KOHIIEHTPAUH

JlabopaTopHble 3aHATHS

OK 01
OK 02
OK 04
IIK 3.1




JlaboparopHas pabota: "MaeHTuduKaus opraHn4eckux COeINHEHUHN OTAeNbHBIX KIacCOB"

W nenTudukaiys OpraHn4eckKux COeIMHEHUI OTJCIbHBIX KJIACCOB (Ha IpUMeEpe allbJCTHI0B, Kpaxmala,
YKCYCHOUM KHCJIOTBI, OSIIKOB U T.II.) C UCIIOJIb30BAHUEM UX

(U3NKO-XMMHYECKIX CBONCTB M XapaKTEPHBIX KAueCTBCHHBIX peakiuii. JleHaTypanus Oenka mnpu
HarpeBaHuu. l[BeTHbIC peakiuu OenkoB. BOSHMKHOBEHHE aHATUTHYECKOTO CHTHANA C TOYKHU 3PCHUS
XUMHYECKHX TPOIIECCOB MPU MPOTEKAHUU Ka4eCTBEHHOMN

PEaKIuu, MO3BOJISIONICH UICHTU(PUITNPOBATH MPEJIOKCHHBIE OPraHUYeCKUE BEIIECTBA

Pa3pen 5. Kuneruue

CKHME€ 1 TCPMOAMHAMHYECCKHUEC 3AKOHOMEPHOCTHA NMPOTCKAHUA XUMHYECCKHUX peammﬁ

Tema 5.1

Coaep:xanue yueOHOT0 MaTepHuaJia

CxkopocTb CKOpOoCTh pEeaKIiH, €€ 3aBUCHUMOCTh OT Pa3lUYHbIX (DAKTOPOB: MPHUPOJBI PEarupyroluX BEUIECTB,
XUMHYCCKUX KOHIICHTPAIlUU PEarnpyrolInX BEIICCTB, TEMIIEPATyphl W TUIOMIATU PEAKIMOHHOW TOBEPXHOCTH.
peakuuil. TemnoBeie 3G (HEKTbl XUMHUYECKUX peakuui. DK30- M SHAO0TepMHYecKHe, peakiuu.O0paTuMocCTb OK 01
XUMHYECKOe peaknuii. XWMHYECKOE paBHOBECHE W €ro CMENIEHHE II0J] JCHCTBHEM pa3iuyHbIX (HaKTOpPOB OK 02
paBHOBecHe (KOHILIGHTpalMsl PEareHTOB WU TMPOAYKTOB peEaKlWH, JaBleHUE, TeMIeparypa) s CO3JaHus I[IK 3.1
ONTHMAJILHBIX YCIIOBUN MPOTEKAHUS XUMHUCCKUX
rpoueccoB. [Ipunnun Jle [larense
JlabopaTopHble 3aHATHS
Perenne nmpakTHKO-OPUEHTUPOBAHHBIX 3a/IaHUH Ha aHaMU3 (GAKTOPOB ,BIHUAIONINX HA U3MEHEHHE
CKOPOCTH XUMHUYCCKOU PEAKITNH, BT.U C IMMO3UIINI IKOJIOTUICCKH IIeJIECO00PA3HOTO TTOBEICHUS B OBITY
U TPYIOBOM JIESTEIBHOCTH B LIETSX COXPAHEHHS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHOM CPeIbI.
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 3aJaHU Ha MpuMeHeHne npuHuuna Jle-1larense mms
HAXO0XJICHUS HAMIPABIICHUS CMEILIEHUsI PAaBHOBECHUSI XUMUYECKON PEeaKINK U aHaI3 (aKTOpPOB ,
BIIUSIIONTNX HA CMEIIEHUE XUMUICCKOTO PAaBHOBECHSI.
Pa3nes 6. PacTBopsl
Tema 6.1. Conep:kaHue y4eOHOT0 MaTepuaJia
IonsiTue o PactBopenne kak Qusuko-xumudeckuii mporecc. PactBopel. CrocoObl MPUTOTOBIEHUS PAaCTBOPOB. OKO1
pacTeopax PactBopuMOCTh. MaccoBasg 101 PacTBOPEHHOTO BemecTBa. CMBICH MOKa3aTels MPENeTbHO OK02
JOTTYCTUMON KOHIICHTPAIIUHU U €T0 UCIOJF30BaHUE B OLIEHKE IKOJIOTHYECKON 0€30MaCHOCTH. OK 07
[TpaBwita SKOJIOTHYECKH TIEJIECO00Pa3HOT0 MTOBEJICHUS B OBITY M TPYJIOBOM JACSITEILHOCTH B IENSIX K 3.1
COXPAHEHHUSI CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOTHON CPE/Ibl; OMACHOCTh BO3JACHCTBHSI HA KUBBIC
OpTaHW3MBI OTIPE/ICIICHHBIX BEIIECTB. PelieHre MpakTHKO-OPUSHTHPOBAHHBIX PACUCTHBIX 3aJJaHUH Ha
pacTBOPBI, UCTIOIb3yeMbI€ B OBITOBON U MPOM3BOACTBEHHOM IEATEIHLHOCTH YeIOBEKa
Tema 6.2 Coaep:kaHue yueOHOro0 MaTepuaJia 0OKO01
HUccaenoBanne JlaGopaTopHble 3aHATHS OKO02




CBOIICTB JlaGopatopHas pabota «IIpuroroBiaeHue pacTBOPOBY. OK 07
pacTBOpoOB [TpuroTtoBneHne pacTBOPOB 3aJaHHOU (MaccOBOM, %) KOHIIEHTPALIUH (C MPAKTUKO- OPUEHTUPOBAHHBIMU 2 IIK 3.1
BOIIPOCAMH) U OTIpeIeNICHUE Cpeibl BOJHBIX pacTBOpOB.Penienne 3a1au Ha MPUTOTOBJICHUE PACTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (ColepPKAHNE TPUKJIATHOTO MOXYJIs)

Pa3znen 7. Xumus B ObITY U IPOU3BOJACTBEHHOI /1eATEJIbHOCTH YeJI0OBEKA 4
Conep:xanue yueOHOro MaTepuasa

Tema 7.1. Hogeiimme qocTukeHs] XAMUYECKOW HAYKH U XUMHYECKON TEXHOJIOTHH. POIIb XuMuH B 00€CTIeYCHUH 2

XuMmus B ObITY U 9KOJIOTHYECKOM, SHEPreTUYEeCKON U MUILEBOI 0e3011acHOCTH, pa3BUTHH MeIUIMHbL. [IpaBuna noucka u

MIPOU3BOJICTBEH aHaJIM3a XUMUIECKOW HHPOPMAITUHU U3

HOM pa3IMYHbIX UCTOYHHUKOB (Hay4yHas ¥ yueOHO-Hay4dHasl TUTEpaTypa, CpeACTBa MacCcoOBOM MH(OpManuu, OK 01

JESTEeNbHOCTH cetb MHTEpHET) OK 02

YyeloBeKa JlabopaTopHble 3aHATHS OK 04
[Touck u aHanM3 KeHCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUN C YUeTOM OyAyIiei OK 07
po(heCcCHOHATTLHOM I TEIILHOCTH 110 TeMaM: KPACKH, UCTOYHUKH YHEPTHH, OPTAHHIECKUEC U IIK3.1
MUHEpPAJIbHBIE YI0OpEHUSs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL. 2
3amuTa: [IpencraBienue pe3yabTaToB PEeICHUs KEHCOB B JopMe MUHH-IOKIA/Ia C PE3CHTAIueH

NuauBuayaabHblid NPOEKT 2

KoncyabTanumu -

IIpomexyTouHasi aTTeCTANMSA NOT JUCIUINJIUHE

npyras popma koHTposs (1 cemectp)

JuQepeHIIMPOBaHHBIN 3a4eT (2 ceMecTp) 2

Bceero: 82




3. YCJIOBMUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30BATEJILHOI YUEBHOM
JTACIATITAHBI

3.1. s peanu3anum NporpaMmbl  00me00pa3oBaTeIbHON  y4eOHOH AHCHMILIMHBI
NpeayCMOTPEHbI cJieAyIolue creluaabHble MOMeIleHus :

KaOuHeT XuMuu, OCHAIICHHBII 000PYIOBAaHHEM U TEXHUYECKUMU CPEJICTBAMH O0YUICHHS:

Pabouune mecta npernoaaBaress U 00y4arOIMUXCs: JOCKa MelloBasi - 1 MIT., CTOJ yUeHUYEeCKUI
— 16 wrt., cTyn ydyeHuyeckuid — 32 mwrt., croin — 1 mwrt., cTyn — 1 wT., %ano3u BepTUKAIbHbIE - 3 IIT.,
cerd - 1 mr.

KoMmruiekT yueO0HO-MeTOAMYECKON TOKYMEHTAIIUH, TUTAKAThI

TexHuuyeckue cpeiacTBa OOydeHHS: MyJIbTUMEAUHHOE 00OpynoBaHHe (HOYTOYK, SKpaH Ha
LITATUBE, TPOEKTOP)

3.2 UudopManuoHHOe 00ecnievyeHne peaaTu3auuy NporpaMmmsbl

OcHOBHbIE HCTOYHUKH:

Cnmncoxk OCHOBHOM JIUTEPATYPbI

1 | I'abpuensn, O.C. Xumus. 10 k1. ba3osblil ypoBens [TekcT]: ydeOHUK AT CTY .
yupexaenuit cpea. npod. oopazosanus/O.C.I"abpuensa.- 7-e u3n., crepeotun. —M.:
Hpoda, 2019.-191c.

2 | I'abpuensn, O.C. Xumus. 11 k1. ba3oslit ypoBeHb [TekcT]: ydeOHUK AT CTY/I.
yupexaeHuit cpea. npod. oopazosanus/O.C.I'abpuensiu.- 6-e usa., crepeorur. — M.:
Hpoda, 2019.-223c.

3 | I'abpuensn, O.C. Xumus 10xa [Teker]: yueOnuk: 6a3oBbiif ypoBens / O.C.I'abpuensH,
WN.I".Octpoymos, C.A.Cnankos.- 5-€ u3f., crep.- M.: [Ipocsemenue, 2023.-128c.

4 | Tabpuensn, O.C. Xumus 11xn [Teker]: yueOnuk: 6a30Bbiil ypoBens / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 6-e u3z., crep.- M.: [Ipocsemenue, 2024.-127c.




4. KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOEPA30OBATEJIBHOM

YYEBHOM JUCHUILIVHBI

KOHTpOJIb H OICHKA PaCKPBIBAIOTCA Y€PE3 AU CHUIIIMHAPHBIC PE3YJIbTaTbl, YCBOCHHBLIC 3HAHUA 1

npuoOpeTeHHble OO0YYalONIMMKCS yMEHHUs, HallpaBleHHble Ha (opMHUpOBaHHE OOMMX U

poecCHOHATLHBIX KOMIICTCHITHHA.

Oowmas/npodeccuon
aJIbHasA
KOMIIETCHIIUA

Pa3znen/Tema

THI OeHOYHBIX MEPONPUATHI

Pa3znes 1. OcHOBBI cTPOEHMSI
BellecTBa

11

OK 01

CTpoeHHe dTOMOB XUMHYCCKUX
OJIEMCHTOB U IIpUpoOaa XHUMHYECKOH
CBA3U

1. Tect «CtpoeHue aTOMOB
XUMHUYECKUX 2JIEMEHTOB U
IIPUPOJA XUMUYECKON
CBSI3H.
2. 3amauu Ha COCTaBJICHUE
XUMHYECKHX
(dhopMys IByXaTOMHBIX
coeMHeHuN (OKCUIOB,
Cynb(UI0B, TUAPUIIOB H T.I1.).
3.3amanus Ha
KCIIOJIb30BAaHUE XUMHYECKON
CHUMBOJIUKH U Ha3BaHUM
COEIMHEHUH 110
HOMEHKJIaType
MEX1yHapOJHOI'O COI03a
TEOPETUYECKON U
MPUKJIATHON XUMHUU U
TPUBUAIBHBIX HA3BaHHMA
XUMHUYECKUX POpMYTT
JIBYXaTOMHBIX
coelMHEeHUN (OKCH/IOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JIPYTUX HEOPTAaHUYECKUX
COETMHEHUH OTJEIbHBIX KJIACCOB
JlaGopatopHas paboTa Jyis
COCTaBJICHUS

1.2

OK 01
OK 02

[Teproauyec kuii 3aKoH U TabIUIA

LU

Menneneena

1. Tect «MeTannuueckue /
HEMETAINIMYCCKUE CBONCTRA,
AIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHWYCCKHUX 3JICMCHTOB B
COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHEM H
MOJIOKEHUEM B NEPUOANUECKON
CUCTCMEC XUMHUYCCKUX
snemeHToB JI.1.

MenneneeBa.

2. TlpakTuyeckue 3aaHus HA
YCTaHOBJICHUE CBSI3H MEX]Y
CTpO@HI/IeM ATOMOB XUMHWUYCCKHUX




3JIEMEHTOB U MEPUOTUUECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB B HUX
COCIUHEHHUI B COOTBETCTBUH C
nosjoxxeHueM Ilepronuueckoit
CHCTEME.
[IpakTHKO-OpUEHTHUPOBaHHBIE
TEOPETHYECKHUE 3aJaHus Ha
XapakTepHU3alNI0 XUMHUYECKUX
3JEMEHTOB: «MeTamnndyeckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM
CTPOCHHUEM U TOJI0KEHUEM B
MEePUOINYECKON CUCTEME
XUMHUYECKUX djieMeHToR .M.
MeHnpenaeenay

Pa3nen 2. Xumuuecku e peakuuu

OK 01

THUIBI XUMHYECKUX PEaKLINi

1. Bamaum Ha cocTaBieHuUE
YpaBHEHUU

peaxKiuu:

- COCIMHCHMSI, 3aMCIICHUS,
pas3ioxeHus, 0OMeHa;

- OKHCITUTEIIbHOBOCCTAHOBUTEI
BbHBIX PEaKIuil ¢
HCIIOJIb30BaHNEM METOJIa
AIIEKTPOHHOTO

OanaHca.

2. 3agaum HA pacyeT MacChl
BellecTBa UK 00bEMA ra30B 1O
HU3BECTHOMY KOJIMYECTBY
BEIIIECTBa, Macce WIH 00BEMY
OJTHOTO M3 yYaCTBYIOIIUX B
PEaKIuy BEIIECTB; PacUEThI
Macchl (00bEMa, KOJIMUeCcTBa
BEIIECTBA)

MPOJYKTOB PEAKIUH, €CITU
OJIHO M3 BEIIECTB UMEET

2.2

OK 01
OK 04

QHCKTpOHI/IT nYCcCKasa
JHUCCOIHAIY S 1 MOHHBIM o0OMeH

1. 3aaHusg Ha COCTaBJICHHE
MOJIEKYJISIPHBIX U

MOHHBIX PEaKLHi ¢ ydacTHeM

KHCJIOT, OCHOBAHUM U COJICH,

YCTaHOBJICHUE U3MEHCHHUS

KHCIIOTHOCTH CPEJIbI

2. JIaboparopnas pabota

"TuIbl XUMUYECKUX peakiui”

Pa3nen 3. CTtpoenue u cBOiicTBa
HeOpraHu4ve CKUX
BelleCcTB




3.1

OK 01 OK 02
IIK 3.1

Krnaccudukanus, HoMeHKIaTypa
U CTPOEHHE HEOPTraHMYECKUX
BELIECTB

1. Tect «HomeHknarypa u
Ha3BaHUE

HEOpPraHUUYECKUX BEIIECTB
UCXOJS U3 UX XUMHUECKOIN
(hOpMYITBI U COCTABJICHHE
XUMHUYECKOH (OopMYIIBI
UCXOJS U3 Ha3BaHUs
BEIIECTBA 110 MEKTYHAPOIHOI
WJIU TPUBUAIBHOU
HOMEHKJIAType».
2. 3ajaun Ha pacyeT MacCOBOM
JI0JIH (MacChl) XUMHUYECKOTO
aJieMeHTa (COeMHEHNS) B
MOJIeKYJIe (CMecH).
3. IlpakTuueckue 3a1aHus 10
KJ1accu(pUKaluu, HOMEHKJIAType
U XUMHYECKUM (hOopMyJiaM
HEOPraHMYECKUX BEIIECTB
Pa3IMYHbIX KJIacCOB.
4. IIpakTudeckue 3a1aHus Ha
ONpPEAEIEHNE XUMHYECKON
aKTUBHOCTH BEILIECTB B
3aBHCUMOCTH BHJIa
XUMHUYECKOH CBSI3U U THIIA
KPUCTAJUIMYECKOW PEHIETKH

3.2

OK 01 OK 02
IK 3.1

duznko- xXuMHuecKre CBOMCTBA
HEOpraHW4Yec KUX BEUIECTB

1. Tect «OcobeHHOCTH
XHUMHUYECKHUX CBOMCTB
OKCHJIOB, KUCIIOT, OCHOBaHUH,
aM(pOTEPHBIX THAPOKCUIOB U
coJein.
2. 3agaHusi Ha COCTABJICHUE
YpaBHEHUN XUMUYECKUX
peaKkuuii ¢ y4aCTUEM MPOCTHIX U
CJIO’KHBIX HEOPTAaHUYECKHUX
BEII[ECTB: OKCHJIOB METAJIJIOB,
HEMETAIJIOB U aM(OTEPHBIX
AJIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBAaHMWU U
aM(pOTEPHBIX THIPOKCHUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEPHU3YIOIINX UX
CBOWMCTBA U CITOCOOBI
MOJTyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHUs Ha
CBONCTBA U MOJIyYEHUE
HEOPraHWYECKHUX BEIECTB

3.3

OK 01
IIK 3.1

Nnentuduka 1ius HeopraHuyec Kux

BCIICCTB

1. IIpakTuko-
OPHUEHTUPOBAHHBIEC 3aJIaHUS 110
COCTaBJICHUIO XUMHUYECKHUX
peakumii C y4acTueM




HEOPTaHMYECKUX BEIIECTB,
UCIIONIE3YEMBIX JIJISl UX
UJIEeHTU(DUKAIIH.

JlaGopaTopHas
pabora:
"Unentudukanus
HEOPTaHUYECKUX
BenlecTs"

4.1

OK 01 OK 02
IIK 3.1

Krnaccuduka s, HOMEHKIATy pa u
CTpOCHHE OpraHu4ec KUX BEIIECTB

1. 3agaHus Ha COCTaBICHUE
Ha3BaHUU
OPraHUYECKUX COCIUHEHUN I10
TPUBHUAIBLHON WJIH
MEKTYHapOAHOMN
CHUCTEMAaTUYECKOM HOMEHKJIATYype.
2. 3aj1aHus HA COCTaBJICHUE
MOJIHBIX M COKPAILLEHHBIX
CTPYKTYPHBIX (hopMyI
OpraHUYECKUX BEIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3agauu Ha onpeneseHue
IIpOCTENIIEH
4. (opmysbl OpraHuEcKoi
MOJIEKYJIbI, HICXOMS U3
AIIEMEHTHOTO cocTaBa (B %)

4.2

OK 01 OK 02
OK041IK 3.1

CBolicTBa OpraHUYecK ux
COCIMHEHU I

1. 3azaHus Ha COCTaBJICHUE
YpaBHEHUU
XUMUYECKUX PEAKIUH C
y4acTUEM OPTaHUYECKUX
BEIIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOEHHSI.
2. 3ajaHus Ha COCTaBICHUE
YpaBHEHUN XUMHUYECKUX
peaxkuui, HUTFOCTPUPYIOLIUX
XAMHYECKHE CBOMCTBA C YYETOM
MEXAHU3MOB IPOTEKaHU
JTAHHBIX pEaKIHi U
TFEeHETUYECKOU CBSA3U
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacueTHBIe 3a7a9M 11O
YPaBHEHHUSM PEAKIUN ¢
y4acTUEeM OPraHUYECKUX
BELIECTB.
4. Jlaboparopnas pabota
"IIpeBpatieHus
OpraHUYECKUX BEIIEeCTB MPH
HarpeBaHuu"

4.3

OK 01 OK 02
OK04T1IK 3.1

Wnentuduka must opraHunvdeck ux
BEIIECTB, UX 3HAYEHUE U
MPUMEHEHHE B OBITOBOM 1
MPOU3BOJICTB €HHOM

1. IpakTuko-
OPHEHTHUPOBAHHBIE 3aJaHUSI 10
COCTaBJICHUIO XUMHUYECKHX




JACATCIIBHOCT U YCIIOBEKa

peakuuii ¢ yqacTuem
OpraHWYeCKHUX BEIECTB, B T.4.
HCIIOJIB3YEMBIX ISl KX
uACHTH(HUKAINH B

OBITY ¥ IPOMBIIIJICHHOCTH.
2.JIaboparopHas pabdora:
"UneHTudukanus opraHnIecKux
COCTUHEHUN OTHEILHBIX KIaccoB"

Paznen 5. Kuneruuec Kue u
TEPMOIHMHA MHUYECKHE
3aKOHOMEPH OCTH NMPOTEKAHM S

XUMHYCCKH X peakum‘/i

5.1

OK 01
OK 02
K 3.1

CKOpOCTh XMMUYECKHU X PEaKIIHil.
XHUMHYECKO € paBHOBECHE

[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
aHayu3 (paKToOpOB, BIUSIOLIUX
Ha U3MEHEHHUE CKOPOCTU
XUMHUYECKON pEeaKIUu.
[TpakTHKO-OpHUEHTHPOBAHHbIE
3a/1aHMs Ha IPUMEHEHHUE
npunuuna Jle- [larense ms
HAaxXO0’KJICHUS HAIPABIICHUS
CMEIIIEHUS PaBHOBECHUSI
XUMUYECKON PEAKIIUU U aHAJIU3
(bakTOpOB, BIMSIIONINX Ha
CMEIIIEHNE XUMHUYECKOTO
paBHOBECHUS

2.JIaboparopnas pabota
«CKOpPOCTh XUMUYECKHUX
peakumii. CmenieHue
XUMHUYECKOT'0 PAaBHOBECHSI»

Pa3nea 6. PacTBopbl

OK 01 OK 02
OK 071IK 3.1

ITonsTus o pacteopax

1. 3a1aun Ha IPUTOTOBJICHUE
pacTBOpPOB.
[TpakTHKO-OpHEHTHPOBAHHbIE
pacueTHbIE 3a/JaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTOJIb3yeMble B OBITOBON U
MPOU3BOJACTBEHHOMN
JIESITEIBHOCTH Y€JI0BEKa

6.2

OK 01 OK 02
OK071IK 3.1

Hccnenosa Hue CBOUCTB
pacTBOpOB

JlabopartopHnast pabota
"[IpuroroBnenue pacTBopoB"

IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COAEP:KaHUe (CoAepKaHUe PUKJIATHOTO

MOJLYJIst)

Paznen 7. Xumus B ObITY H
NPOM3BOACT BEHHOH JeSITEIbHOC
TH YeJ10BeKa

7.1

OK 01 OK 02
OK 04 OK 07
IK 3.1

Xumus B ObITY U
MIPOU3BO/ICTB €HHOM
TEATENLHOCT U YeJIOBEKa

Keiic (c yuerom Oyaymieit
npodeccHoHaNBHOM
JIESITEIbHOCTH )
Bo3MoxHBI€ TEMBI KEHCOB:




1. Ilorenenenue kuMara u
BBICBOOOXIEHUE Ta30BBIX
T'MJIPATOB CO THA OKeaHa
2. bynymue Marepuansl
JUld aBUa-,MallluHO-, U
npuOOPOCTPOCHUS

3. HoBble MaTepuanbl s
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pPacTUTENBHBIX
IpenapaToB




MUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHMUSI
POCCUMCKOM ®EJEPALINU

OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/IKETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICHIEI'O OBPA30OBAHUA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJEMMUS»

CPEJHENPO®ECCHOHAJBHBIN KOJLUIEK

®OH/I OHEHOYHbLIX CPEJACTB
JUISL TPOBEAEHUS TEKYIIETO KOHTPOJISI U TPOMEKYTOUHOM aTTECTalNU
o0pa3oBaTenbHON MPOrpaMMBbl

1o o01meo0pa3oBaTe/IbHOM Y4eOHOH TUCHMILIHHE
Xumus

nJis cnenuagabHocTH 13.02.07 JiekrpocHadxeHue (10 OTPACIAM)

dbopma mpoBeCHUS OTICHOYHOM TPOIIEAYPHI
ouggepenyuposannwlii 3auem

r. Yepkecck, 2024ron



|. OBIIME INIOJIOKEHUSA

®onnx onenounbix cpenacts (POC) mpemHasHadeH JUIsi KOHTPOJISI M OLIGHKH 00pa3oBaTeIbHBIX
JOCTIKEHUH 00yJaronIuXcs, OCBOUBIIUX MPOrpaMMy 0OIIe00pa30BaTeIbHON YUeOHOW JTUCIIUTLITMHBI
«XuMH».

®OC BKIIOYAET KOHTPOJIbHBIE MaTEPHAIIbI JIsi TPOBEICHUS TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOM
arrectanuu B popme nuddepeHIIMPOBaHHOTO 3a4eTa.

®OC pazpaboran B coorBeTcTBHH ¢ DefepanbHBIM TOCYJapCTBEHHBIM 00pa3oBaTEIbHBIM CTaHIAPTOM
cpemHero obmero oOpa3oBaHusa W pabodell mporpaMMoil 00me00pa3oBaTENbHON yUeOHON TUCIIUILTHHBI

«XUMUI.

I1. PE3YJIbTATBI OCBOEHUS TUCIHUILINHBI, MOAJEXKAIIENA TIPOBEPKA

Kon u IInanupyemMble pe3yJabTaThl OCBOCHHMS THCIUIIINHBI IToxa3artenn
HAUMEHOBaHHUeE OL[EHKH
(popmupyembix Oo0mme JucuuninHapHble
KOMIIEeTeHIM i

OK 01. Boibupars | B 4yacTu TPyZ10BOTro BOCIIMTAHMSA: - BJIAJIETh CUCTEMOH TectupoBanue
CHOCOOBI PEUIeHUsl | - TOTOBHOCTB K TPY.ly, OCO3HaHHE XUMHUYECKUX 3HaHu#, | IIpakTuueckue
3a1a4y LIEHHOCTH MacTepCTBa, TPY10JII00HE; KOTOpasi BKJIIOYAET: 3a/laHus
npo¢eCCHOHATIBHOM | - TOTOBHOCTb K AKTUBHOM JI€ATEIbHOCTH | OCHOBOIIOJIATaolie | YCTHBIE OTBETHI
IESITeIbHOCTH TEXHOJIOTMYECKON U COMUAILHOU MIOHSTHS Bompocsr k /3
IPUMEHHUTENIBHO K | HAIIPaBJIEHHOCTH, CIIOCOOHOCTb (XumMu4eckui

Ppa3IU4HbIM WHULUUPOBATh, INIAHUPOBATh U JJIEMEHT, aToM,

KOHTEKCTaM CaMOCTOSITEJIbHO BBIIIOJIHATH TAKYHO JJIEKTPOHHAs

JeSITeIbHOCTD,
- HHTEPEC K pa3InIHbIM chepam
npodecCHOHATLHOM IS TEIILHOCTH,
Ogaaenne yHHUBEPCAIbLHBIMHI

000J104Ka aToMa, S-,
p-, 0-3JIEKTPOHHBIE
opOHUTaIN aTOMOB,
WOH, MOJICKYJIa,

Y4eOHBIMH MM03HABATEIbHBIMHU BaJICHTHOCTD,
NeHCTBUSIMMU: JEKTPOOTPHIIATEIIEHO
a) 6a30BbIe JIOTHYeCKHe JAeiCTBHUS: CTh, CTEIICHB

- CaMOCTOSATENBHO (OPMYITUPOBATH U OKHCJICHUS,

aKTyaJlu3UpoBaTh NMpoOiIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYHIIECTBEHHBIN
MPU3HAK WIM OCHOBaHMS JJIsi CPAaBHEHMS,
KJIacCu(PUKaMKu U 0000IICHUS;

- OMpEEIATh LU AEATEIbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUN HX
JOCTHKEHUS;

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTHUBOPEYUS B paCCMAaTPUBAEMBIX

XUMAYECKas CBA3b,
MOJIb, MOJISIpHAs
Macca, MOJISIPHBIN
00beM, YIriepoaHbIit
CKelleT,
(GyHKIMOHATIBHAS
rpyIIa, paanKai,
U30MEpHsl, U30MEPHI,
TOMOJIOTHYECKHH AL,
TOMOJIOTH,

SIBJICHUSX; YTJIEBOAOPO/IBI,

- BHOCUTb KOPPEKTHUBBI B IEATENBHOCTb, | KUCIOPOI- U
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB a30TcozeprKalue
LIEJISIM, OLIEHUBATh PUCKU IOCIEACTBUI COEIMHEHMUS,
NeSITeNIbHOCTH; OHMOJIOTMYECKH

- pa3BUBATh KPEATUBHOE MBILIJICHUE TIPU
PEIICHUHN XU3HCHHBIX np06neM

0) 0a30BbIe HCCIeA0BaATEIbCKHE
JleficTBUA:

- BIAJICTh HaBBIKAaMU y4eOHO-
HCCIIEA0BATENIBCKOM M POEKTHON

AKTHBHBIC BEIIECTBA
(yrieBompl, JKUPBI,
Oenku), MOHOMED,
ToJINMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBI




NEesITeIbHOCTH, HABBIKAMU Pa3peIICHHs
npobiuem;

- BBISIBJISITH IPUYUHHO-CJICJICTBEHHBIE
CBS3U U aKTyaJIU3UPOBATh 3a7auy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HaxOJIUTh APTYMEHTHI IS
JI0KA3aTeJIbCTBA CBOUX YTBEP KICHHUIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU
pelICHHUS;

- AaHAJIU3UPOBATH MOJYUYECHHBIE B X0JI€
pELICHUS 3a/1a4U Pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTD, MPOTHO3UPOBATH
M3MEHEHNE B HOBBIX YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HAHUS B
MO3HABATEJIHHYIO U MPAKTUYECKYIO
00/1aCTH KU3HEAEITEILHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIE UJICH, MIPEIaraTh
OpUTHHAIBHBIE TTOAXO/IbI U PEIICHUS;
- CIOCOOHOCTh X MCIIOJIb30BAHUS B
MO3HABATEILHON U COLMAILHOM
MPaKTUKE

€ COCMHEHMS,
KpUCTaJUTMYECKast
peuieTKa, TUIIbI
XUMHYECKUX PEaKIUU
(OKHCTUTEBHO-
BOCCTaHOBUTEIIbHBIE,
3K30-U
SHAO0TEPMUYECKUE,
peaKkIu HOHHOTO
o0OMeHa), pacTBop,
3JEKTPOJIUTHI,
HEAJIEKTPOJINTHI,
3IEKTPOJIUTUYECKAS
JUccouuanus,
OKHCIIUTEND,
BOCCTaHOBUTEIIb,
CKOPOCTh XUMHUUYECKOU
peaKIi, XUMUYECKOe
paBHOBeEcCHE), TEOPUU
Y 3aKOHBI (TEOpHs
XUMHUYECKOTO
CTpOCHUS
OpraHUYECKUX
Beniects A.M.
Bbyrneposa, Teopus
3JIEKTPOJIUTHYECKON
U CCOLMAIUH,
MEPUOJUYECKU I 3aKOH
JI.1. MeHnneneena,
3aKOH COXpaHEHUs
Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUUN A3BIK
XUMUH,
(akToornueckue
CBEICHHUS O
CBOICTBax, COCTaBe,
TOJTyYEHUHU U
6e30macHOM
HCIIOJIb30BaHUU
BAKHEUIINX
HEOPTaHUYECKHUX U
OpraHUYECKUX
BEIIECTB B OBITY U
MIPAaKTUYECKOU
NeSITeNIbHOCTH
YEJIOBEKa;

- YMETb BBISBISITH
XapaKkTepHbIE
MIPU3HAKU U
B3aMMOCBSI3b
V3y4YEHHBIX IIOHATHH,




MIPUMEHSATD
COOTBETCTBYIOIIHE
MOHATHS TTPU
OMMUCAHUU CTPOCHUS U
CBOMCTB
HEOPraHUYeCKHUX U
OPraHUYEeCKHUX
BCIIECTB U UX
MIPEBPAILICHUI;
BBISIBJIATH
B3aHMMOCBSI3b
XUMHYECKHNX 3HAHUH C
MTOHATHSIMH U
MpeACTaBICHUSIMU
Apyrux
€CTECTBEHHOHAYYHBIX
MPEIMETOB;

- YMETb UCIOIb30BATh
HauMCHOBAaHUS
XHMUYCCKHUX
COCTUHEHUN
MEXIYHAPOJIHOTO
CO103a TEOPETUYECKOM
Y MIPUKJIAJTHON XUMHUHU
Y TPUBHAJIbHBIE
Ha3BaHHUS Ba)KHECHIIIMX
BEIIECTB (ITHIICH,
aleTUJICH, TIIUIEPHH,
¢beHom,
dbopmanbaerus,
YKCYCHasi KHCIIOTa,
[JIMLVH, YTApHBIA Ta3,
YTIIEKUCIIBIN Ta3,
aMMUaK, raireHas
W3BECTh, HETallleHas
H3BECTh, IUThEBAs
coJia ¥ IpyTHx),
COCTaBJIATh GOPMYJIbI
HEOPTraHWYECKHUX U
OpTraHUYECKUX
BEILECTB, YPABHEHUS
XUMHYECKUX PEAKIUH,
OOBSICHATH UX CMBICIT,
TTOATBEPKIaTh
XapaKkTepHbIE
XHMHYECKHE CBOMCTBA
BEIIECTB
COOTBETCTBYIOIIMMH
SKCIEPUMEHTaMH U
3alUCsIMU YpPaBHEHUN
XUMHUYECKUX PEAKIUM;

- YMETh




yCTaHABIUBATh
MPUHAIIC)KHOCTD
U3YYEHHBIX
HEOPTaHWYECKUX H
OpPraHUYECKUX
BEIIECTB K
orpeieIeHHbIM
KJIaccaM | Ipymram
COCIUHECHHH,
XapaKTepU30BaTh X
COCTaB U Ba)KHEUIINE
CBOMCTBA; OIIPENECIATh
BUJIbl XUMHYECKUX
CBsI3eH (KOBaJICHTHAs,
UOHHaS,
METAITHYeCKas,
BOJIOPOJIHAS ), TUIIBI
KPUCTALTHICCKIX
PEIIETOK BEIIECTB;
KJIaCCU(UIIMPOBATh
XUMHUYECKHUE PEAKIINH;
- chopMupOBaThH
IPEJICTaBICHUS: O
XUMHUYECKOU
COCTAaBJIIOIIEH
€CTECTBEHHOHAY4YHOU
KapTHUHBI MUPA, POJIH
XUMHH B IO3HAHUU
SIBIIGHUW TIPUPO/IBI, B
(dhopMupoBaHUH
MBILIUICHUS U
KYJIBTYpPBI JITYHOCTH,
ee PyHKIHMOHATBHON
TPaMOTHOCTH,
HEOOXOTUMOM ISt
pelIeHus
MPAKTHYECKHX 3aja4
1 DKOJIOTHYECKU
000CHOBaHHOTO
OTHOIICHHUS K CBOEMY
3JI0pPOBBIO U
MPUPOIHOM CpeE;

- YMETh MPOBOJIUTH
pacdeTsl 1o
XUMHYECKUM
dbopmynam u
ypaBHEHUSM
XAMHYECKUX PEAKIUN
C MCTIOIh30BaHHEM
(hbU3UIECKUX BEITUYHH,
XapaKTePU3YIOIINX
BEIIECTBA C




KOJINYECTBEHHOU
CTOPOHBI: MacCHI,
obbeMa (HOpMaJIbHbBIC
YCJIOBHSI) Ta30B,
KOJIMYECTBA
BEIIECTBA;
UCIIOJIb30BaTh
CUCTEMHBIE
XUMHYECKHUE 3HAHUS
TUTSE TIPUHSITHS
pelIeHui B
KOHKPETHBIX
KU3HEHHBIX
CUTYaIusX,
CBSI3aHHBIX C
BEIICCTBAMH U
IpPUMEHEHHUEM

OK 02.
HcnonwzoBars
COBPEMECHHBIC
CpeICTBA MOUCKA,
aHaJIM3a U
UHTEPIIpETalUU
UHPOpPMALIUU U
uH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS
BBITIOJTHEHHUSI 3a/1a4
po(hecCHOHATLHOM
eI TENIbHOCTH

B o6s1acTH IEHHOCTH HAYYHOT0
MO3HAHUSL:

- chopMHPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
00IIEeCTBEHHO! MPAKTUKH, OCHOBAHHOTO
Ha JIMAJIore KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HaHHUIO CBOET0 MecTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBaHHE S3BIKOBOU U
YUTATENILCKOM KYJIBTYpBI KaK CPEJICTBA
B3aUMOJICHCTBHS MEXTy JTFOIbMU U
MO3HAHUS MHPA;

- OCO3HAHHE LIEHHOCTH HayYHOH
JesITeTbHOCTH, TOTOBHOCTh
OCYILLIECTBIATH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO JIeSITETHHOCTD
WHAWBUYAIBHO U B TPYIIIIE;
Ogaaenne yHUBEpCAIbHBIMH
Y4eOHBIMH NMO3HABATEIbHBIMU
JelCTBUSIMU

B) padorta ¢ nHpopManmei:

- BJIJIETh HABBIKAMH TTOJTyYCHHS
nHpOpMaLUU U3 UICTOYHHKOB Pa3HbIX
THTIOB, CAMOCTOSITEIIFHO OCYIIECTBIISITh
MOUCK, aHAJIN3, CUCTEMATU3AIUI0 U
WHTEPIPETAIHIO HHPOPMAIIUN
Pa3NUYHBIX BUIOB U GOpPM
MIPEICTABIICHHS,

- C03/1aBaTh TEKCThI B Pa3JINYHBIX
(dhopmaTax ¢ yaeToM Ha3HAUYCHHS
uH(OpMAaIUY U LIETEBOH ayIUTOPHH,
BbIOMpas ONTUMAIBbHYIO (hOpMy
NPEJCTAaBICHNUS U BU3yalIH3alluu;

- OIICHUBATh JIOCTOBEPHOCTH,

- YMETh IJIAHUPOBATH
U BBINIOJIHATD
XAMHYECKHUI
JKCIIEPUMEHT
(mpeBparteHus
OpPraHUYECKUX
BELIECTB [1PU
HarpeBaHuw,
IOJIyYEHUE 3TUJIEHA U
U3y4EHHUE ero
CBOIICTB,
KaueCTBCHHbIE
peakuuu Ha
aNbJIETH/IbI, Kpaxmall,
YKCYCHYIO KUCIIOTY;
JieHaTypanus OeIKoB
IIpY HarpeBaHUH,
LIBETHBIE PEAKIIUU
0eNKOB; TPOBOJUTH
pEaKIMU HOHHOTO
oOMeHa, OnpeeNsTh
Cpely BOOHBIX
pacTBOpOB,
KaueCTBCHHbIE
peakuuu Ha cynbdat-,
KapOOHAT- U XJIOPHUJI-
AQHUOHBI, HA KATHOH
aMMOHMUSI; peliaTh
JKCIIEPUMEHTAIIbHBIE
3a/1a4M 110 TEMaM
"Metaiuel" u
"Hemeramnsl") B
COOTBETCTBUHU C
MpaBWJIaMU TEXHUKH
0€30MMacCHOCTH NPU




JETUTUMHOCTh UH(OpMaIH, ee
COOTBETCTBUE MPABOBBIM U MOPATHHO-
THYECKUM HOpMaM;

- HCIIOJIB30BATh CPE/ICTBA
WHGOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHIA B
pelIeHHH KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX M OPraHU3alMOHHBIX
3a/1a4 ¢ COOJII0ICHUEM TPeOOBaHU I
PrOHOMUKH, TEXHUKH O0€30TIaCHOCTH,
THTHUEHBI, pecypcocOepekeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 06€30MMacHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U
3alUThl HH(POPMAIIHH,
MH(POPMAIIMOHHOHN 0€30MacCHOCTH
JMYHOCTH,

oOparieHuu ¢
BEIIECTBAMH U
1a60paTOPHBIM
o0opy/oBaHuEM;
PEICTaBISATh
pe3yabTaThI
XUMHYECKOT0
IKCIIEPUMEHTA B
dhopme 3anucu
yYpaBHEHUU
COOTBETCTBYIOIIUX
peakuuii u
(hopmynupoBaTh
BBIBOJIBI HA OCHOBE
3TUX Pe3yJbTaTOB;

- YMETh
aHAIM3UPOBATh
XUMHYECKYIO
uHdopmaruto,
HOJTYy4aeMyIo U3
pa3HbIX UCTOYHUKOB
(cpencTB MaccoBoi
uH(bOpMaIny, CeTh
Wurepuer u apyrue);
- BJIaZIETh OCHOBHBIMU
METO/IaMU Hay4YHOTO
MO3HAHMS BEIIECTB U
XUMHUYCCKHUX SBIICHHMA
(mabmronenue,
W3MEpeHue,
JKCIIEPUMEHT,
MOJICIUPOBAHUE);

- YMETh MPOBOJIUTH
pacueTsl 1o
XUMHYECKHM
dbopmynam u
ypaBHEHUSAM
XMMHYECKUX PEAKIUN
C HCTIOIb30BaHUEM
(bU3UYECKUX BEJTUYHH,
XapaKTEePU3YIOIINX
BEIIIECTBA C
KOJIMYECTBEHHOM
CTOPOHBI: MacCCHI,
o0bema (HopMasbHBIC
yCIIOBUS1) Ta30B,
KOJIMYECTBa
BEIIIECTBA;
WCIOJIb30BaTh
CUCTEMHBIE
XUMHYECKHUE 3HAHUS
JUTS TIPUHSITHS




peLICHNH B
KOHKPETHBIX
YKU3HEHHBIX
CUTyaluix,
CBSI3aHHBIX C
BCICCTBAMU U UX
IPUMEHEHNUEM

OK 04.

D¢ dexTuBHO
B3aUMO/ICHCTBOBATh
U paboTath B
KOJUICKTHUBE U
KOMaH 1e

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITCIIbHOCTH U
CaMOOIIPEIEIICHHUIO;

-OBJIa/ICHHE HABBIKAMH y4eOHO-
HCCIIEIOBATEIILCKOM, MPOEKTHOM 1
COLIMAJIbHON AeSITEIbHOCTH;

OBJ1aieHUe YHUBEPCAJIbHBIMHA
KOMMYHUKATHUBHBIMHU JIeHiCTBUSAAMM:

0) coBMecTHasi J1esiITeJIbHOCTb.

- IOHMMATh U UCIO0JIb30BaTh
MPEUMYILEeCTBAa KOMaHIHOU U
WHIUBUAYAIBHON pabOThI;

- IPUHAMATH LIEJIM COBMECTHOU
JIEeATEIIbHOCTH, OPTaHU30BbIBATH U
KOOPJAMHHUPOBATH JIEHCTBUS 110 €€
JOCTHKEHHIO: COCTABIATH IJIaH
JNENCTBUN, PACIIPENEIATh POJIU C y4ETOM
MHEHUH YJaCTHHKOB 00CYX/1aTh
pe3yabTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBATH U BBINOJIHATH PaboTy
B YCJIOBHSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBJISITH TTIO3UTUBHOE
CTPATETUYECKOE OBEACHUE B PA3ITUUHBIX
CUTYaIHsX, POSIBIISATH TBOPUECTBO U
BooOpakeHue, ObITh MHUITMATUBHBIM
OBJaieHHe YHUBEPCAJTbHBIMU
peryJiTUBHbIMH A1eHCTBUSMMU:

) NPUHSITHE ce0sl U APYrUX JIIOIei:

- IPUHUMATh MOTUBBI U APTYMEHTHI
JIPYTHUX JIIOJIEH TIPU aHAIM3E PE3YJIbTaTOB
JesITeIbHOCTH;

- MpU3HABATh CBOE MIPABO U MPABO
JPYTUX JIIO/Iel Ha OIIHOKH;

- pa3BUBATH CIIOCOOHOCTH TIOHUMATh MUP
C TIO3UIIMU JPYTOro YeJIOBEKA;

- YMETh IJIaHUPOBATH
Y BBITIOTHSATH
XUMHUYECKUN
HKCHEPUMEHT
(npeBpareHus
OpPTraHUYeCKUX
BEIIECTB MIPU
HarpeBaHuH,
MOJTyYeHUE dTUJICHA U
U3y4EHHE ero
CBOMCTB,
KayeCTBCHHbIE
peaxiuu Ha
aNbJIETH/IbI, Kpaxmall,
YKCYCHYIO KHCIIOTY;
JeHaTypanus OeNKoB
IpY HarpeBaHuH,
[[BETHBIC PEAKIII
0€JIKOB; TPOBOJAUTD
peaKIuu HOHHOTO
oOMeHa, OIpeeNsTh
Cpeay BOJHBIX
pacTBOpOB,
KayeCTBEHHbIE
peakuuu Ha cynbdar-,
KapOOHAT- U XJIOpUI-
AQHMOHBI, HA KATHOH
aMMOHHSI;, pelIaTh
SKCIIEPUMEHTAIbHBIC
3a/1a4¥ 10 TeMaM
"Mertamibl" u
"Hemetannsl") B
COOTBETCTBHUH C
paBUJIaMU TEXHUKH
0€30MMacHOCTH NPU
oOpariieHuu ¢
BEIIECTBAMH U
71a00paTOPHBIM
obopynoBaHuEM;
MIPE/ICTaBIATh
pe3yabTATHI
XUMHUYECKOTO
IKCIIEPUMEHTA B
dhopme 3anucu
ypaBHEHUH




COOTBETCTBYIOIIUX
peaKkuuii u
hopmynupoBaTh
BBIBOJIBI HA OCHOBE
9TUX PE3yJIbTaTOB

OK 07. B 06,1acTH YK0JI0THYECKOT0 - copMHUpOBATH
CopeiicTBOBaThH BOCIIMTAHMSL: IIPE/ICTABIEHUS: O
COXPaHEHUIO - chopMHPOBAHHOCTH IKOJIOTUYECKOM XUMUYECKON
OKpYyKaroIen KYJIbTYpPbl, IOHUMAHUE BIHUSHUS COCTaBJISIOUIEH
cpenpl, COLIMAJIBHO-3KOHOMHUYECKUX ITPOLIECCOB €CTECTBEHHOHAY4YHOU
pecypcocOepekeHu | Ha COCTOSIHHE MTPUPOJTHON M COIMAILHON | KapTHHBI MUPA, POJIH
10, IPUMEHSATH Cpelibl, 0CO3HaHUE TT100aTbHOTIO XUMUU B MO3HAHUU
3HaHUS 00 XapakTepa 3KOJIOrHYECKUX Mpo0iIeM; SIBJIGHUN TIPUPOJIbL, B
U3MEHEHUU - INIAHUPOBAHUE U OCYIIECTBICHUE (dhopMupoBaHUH
KJINIMAaTa, JEHCTBUN B OKPYKAIOLIEH Cpelie Ha MBILIICHUS U
MPUHIUIIBI OCHOBE 3HaHU4 LIeJIel yCTOMYUBOIO KYJIbTYpbl JINYHOCTH,
OepexIInBOro pa3BUTHS YEJIOBEUECTBA; e QyHKIMOHAIbHON
MIPOU3BO/ICTBA, AKTUBHOE HENPUATHUE ICHCTBUM, IPAMOTHOCTH,
a3 dexTuBHO MPUHOCALINX Bpe OKPYXKAloIIel cpene; | HeoOXOTUMOM JIst
JIeiCTBOBATH B - YMEHHE NPOTrHO3UPOBAThH pelieHus
Ype3BbIYATHBIX HeOIaronpusATHBIE YKOJIOTUYECKHE MPaKTUYECKHX 3a]1a4
CUTYaLUAX MIOCJIEACTBUS IPEATPUHUMAEMBIX Y DKOJIOTUYECKHU
JEHUCTBUM, IPEAOTBPALLATh UX; 000CHOBaHHOTO
- paciIpeHHe ONbITa ACSTEIbHOCTH OTHOIIEHHUS K CBOEMY
9KOJIOTMYECKOW HaIIPaBJIECHHOCTH; 3/10POBBIO U
- OBJIaJICHUE HABBIKAMH Y4EOHO- MPUPOJHOM CpelIE;
HCCIEA0BATENIbCKOM, MPOEKTHON 1 - YMETh CO0JII01aTh
COLIMAJIbHOMU JESITENIbHOCTH; paBuiia
9KOJIOTMYECKH
1enecoo0pa3Horo
HIOBEJICHUS B OBITY U
TPYJIOBOMI
JEATEIIBHOCTH B LIETIAX
COXpaHEHHUsI CBOET0
3J10pOBbS U
OKpYy>Karoleu
IIPUPOJIHOM CpENBI;
YUUTBIBaTh ONACHOCTh
BO3JICHCTBUS Ha
YKUBbIE OpraHU3MbI
OIIpEACIEHHBIX
BEIIECTB, TIOHUMAs
CMBICJI ITOKa3aTes
MpeAeIbHON
JIONyCTUMOM
KOHLIEHTpALlUU
IIK 3.1. - BUABl PEMOHTOB  O0OpYyIOBaHUSA | - BBIIIOJIHATH
[InanupoBats 1 YCTPOMCTB 3JIEKTPOCHAOKEHHUS. TpeGoBaHUS 1o
OpraHU30BBIBATH IJIaHUPOBAHUIO U
paboTy 10 pEMOHTY OpraHM3ali PEMOHTA
00opyi0BaHus 000py/I0OBaHus;




- KOHTPOJIUPOBATH
COCTOSIHHE
3JIEKTPOYCTAHOBOK U
JIMHUH
3JIEKTPOIIEepEIayu.

PonbRE

o

o

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31

32.
33.
34.
35.
36.
37.
38.

Bonpocs! 1J1s1 NPOBEPKH TEOPUTHYECKUX 3HAHMIA.

[lepeuncirte OCHOBHBIE IOHATUSI XUMHUH.

Kak oTnuunTh Gu3nueckoe SBICHUE OT XUMHUYECKOT0?

HazoBute Tunsl xumuyeckux popmyin. [IpuBeaure npumepsl.

CdopmynupyiiTe OCHOBHBIE KOJTHUECTBEHHBIE 3aKOHBI XUMHUH U OOBSICHUTE  UX C TOYKHU 3PEHUS
ATOMHO-MOJIEKYJISIPHOT'O CTPOCHHS.

B uem orimane hopMyIHpPOBKH IEPUOIUYECKOTO 3aK0Ha, JaHHoH [I. V. MenaeneeBbiM,
OT COBpEMEHHOH (HOpPMYITUPOBKU?

Kakue cBoiicTBa XMMUUYECKUX 3JIEMEHTOB U3MEHSAIOTCS IEPUOJUUECKU?

[Tokaxkute Ha MpUMeEpe CBOMCTB IIETOYHBIX METAILIOB U TAJIOT€HOB 3aKOHOMEPHOE U3MEHEHUE
HX CBOWCTB.

[TpoBenute 0630p cTpyKTYypHI [lepruoandeckoii CHCTEMBI XUMHUUECKUX SJIEMEHTOB.
[Tokaxkute B MEPUOJNYECKON CUCTEME MEPUOIbl XUMUUECKUX IJIEMEHTOB U O0BICHUTE
M3UYECKUI CMBICI IEPUOA.

[TokaxkuTe B MEPUOANYECKON CUCTEME TPYIIbl XUMUYECKUX SJIEMEHTOB U OOBSICHUTE
(bU3NYEeCKU CMBICIT ICJICHUS DJIEMEHTOB Ha TPYIIIBI U TIOATPYIIIIEI.

Yem xapakTepusyroTces S-, pP-, d- u f-anementsi?

Cdhopmynupyiite onpeneneHue MOHITUS «aTOM».

N3 kakux 4acTUI1 COCTOUT aTOM?

ChopmynupyiiTe onpeeeHne MOHITHS «OPOUTAIEY.

CKOJIBKO MPOCTPAHCTBEHHBIX OPUEHTALIMI BO3MOXKHO ISl S- U P-3J1€KTPOHOB?

Kakumu napameTpaMu xapakTepu3yeTcsi COCTOSIHUE 3JIEKTPOHA B aToMe?

Kak onpenennTs MakCUMaJIbHOE YUCIIO 2JIEKTPOHOB Ha Ka)XKJI0M YPOBHE aToMa?
ChopmynupyiiTe onpeaeacHue MOHITHS «XUMUYECKAsI CBSI3bY.

OxapakTepu3yiTe KOBaJEHTHYIO CBsI3b. Kakue BUIbl KOBAJIEHTHON CBSI3U BaM U3BECTHBI?
[IpuBenuTe MpUMEpBI.

Chopmynupyiite onpeeneHue NOHIATUS «JIEKTPOOTPULIATEIBHOCTDY.

Oxapakrepusyiite n- u 6-cBsizu. [IpuBennure npuMepsl.

OOBscHUTE MEXaHU3M 00pa30BaHMs JOHOPHO-aKIENTOPHOM CBS3H.

Kakue coennHenns Ha3bIBalOTCS KOMIUIEKCHBIMU? [IpuBeuTe npumepsl.

VYkaxure 00J1acTH MPUMEHEHHsI KOMIUIEKCHBIX COeIMHEHUI Ha KeJIe3HOI0POKHOM TPaHCIIOpTe.
KakoBa xapakTepucTika HOHHOM cBsI3U?

Kakue coennHeHns OTHOCATCS K MOHHBIM? [IpuBenuTe npumepsl.

Kak Oyner n3MeHsTCss CHOCOOHOCTH 3JIEMEHTOB K 00pa30BaHUIO0 METAIIINYECKON CBSA3H?
OxapakTepu3yiiTe 0COOEHHOCTH BOJIOPOIHON CBSI3H, €€ BIMSHUE HAa CBOWCTBA BELIECTB.
HazoBuTte arperatHsie coctosiHus BemiecTs. [IpuBeante npumepsl.

YeMm oTiMyaroTcs aMopQHbIe BeleCTBAa OT KPUCTAIIOB?

. Ha KOHKPCTHBIX MPpUMEpPax MOKaXXUTE 3aBUCUMOCTD CBOICTB BCIICCTB OT TUIIA KPUCTAJTINIMUYCCKHUX

pemeToK. YKaxuTe 00JacTi WX UCIIOIb30BaHUsI B IPOo(ecCHOHANBHOMN 1eATEeTHbHOCTH.
ChopmynupyiiTe onpeneaeHnue NOHITHI «PacTBOPY, «PACTBOPHUTEIIbY.

[lepeunciute U3BECTHBIE BaM BU/IbI pACTBOPOB.

Urto moka3sIBacT paCTBOPUMOCTH BEIIECTBA?

CdopmynupyiiTe onpeaeneHne MOHITHS «TeTTOBOM A (HEKT pacTBOpEHUS.
Chopmynupyiite onpeaeneHne MOHATHS «KOHIIEHTPAILUs PaCTBOPAY.

[Tepeuncnure OCHOBHBIE CITIOCOOBI BBIPAKEHUS KOHIIEHTPAIIMH PACTBOPOB.

Kaxkne BemecTBa Ha3bIBatOTCA AJEKTPOIIUTAMU U HedsleKTposnTamu? [IpuBennte nmpumMepsl.




Kpurepun oueHku 0TBeTOB

Oyenka Kpumepuu

S  «OTIL» OTBeT NOJIHBIN U NPaBUIbHBIA HA OCHOBAaHUM U3YyYEHHBIX TEOPUIi; MaTepHa
U3JI0KEH B ONPEAEICHHON JIOTMYECKOM I0CIEI0BATEIBHOCTH, JTUTEPATyPHBIM
A3BIKOM: OTBET CAMOCTOSITEIIbHBIM.

4 «xop.» OTBeT NOoJIHBIN U NPAaBUIbHBIA HA OCHOBAaHUM M3YYEHHBIX TEOPHIA; MaTepHa

U3JI0KEH B ONPEIEICHHON JIOTHYECKOH ITOCIIEI0BATEIbHOCTH, IIPA 3TOM JIOIYILECHBI
JIBE-TPU HECYIIECTBEHHbIE OIINOKHU, UCIIPABICHHbIE IO TPEOOBAHUIO
npenojaBaresl.

3 «yHIOBIL»

OTBeT MOJIHBIN, HO TIPU STOM JIOIYIIEHA CYIICCTBEHHAS OITMOKA, WM HETIOJTHBIMH,
HECBSI3HBIH.

2  «HEYL»

[Tpu oTBeTe OOHAPYKEHO HETTOHUMAHKE CTYIEHTOM OCHOBHOI'O COJIEPKaHUs
yu4eOHOro MaTepuala WId JOMYIIEHbI CYIIeCTBEHHBIC OIMIMOKH, KOTOPBIC CTY/ICHT HE
CMOT UCITPABUTH ITPY HABOJSIIMX BOIPOCAX MPENOAABATEIIS.

2. [IpakTHyecKue 3a1aHUs U 321291

Pa3znen 1. OcHOBBI CTpocHHUA BeHleCTBA - 3aja4y Ha COCTABJICHUC XUMHYCCKUX

(bopMysT IByXaTOMHBIX COETUHEHHUH (OKCHAOB, CYIb(OUIO0B, THAPUIOB H T.I1.).

JHaiime Hazganus ciedyiouum coeOUHeHUsIM.

Li2O MnO Allz Cr2S3 ZnH2 AgsSi CasN2 COz, CaO P20s CCls NaBr FeS MgH2 AlsC3
K3P MnO; Fe,03 Cl,0O KCI MgF. CrS CaH; SiHs K4C CasP2 Na2O CuO N203 Mn;O7 LiF
PCls HgBr Ag>S CuS HCI NasSi AIN LisP Cr,03 As,Os NO2 B2,O3 BaCl, PBrs MnS PH3
LiH Ba2C Al4Siz NasP N2O SiO2 MgO CrF2 K2S CH4 PbO Au203 NH3 CaS N20s HgO AlP

CocraBbTe POpMYIIBI IO HA3BAHUSIM:

Hurpun xanus
Cununug MarHus
IM'mapua anmroMuHUA
Cynbdun cBunia (I1)
bpomua nuHka
Oxcup yraepoxa (1)
Oxcwun xsopa (V)
Oxcup Gapust

© oo Nk wWDdRE

Dochun xenesa (1)
10.KapOun maraus
11.I'mapun kanus

12.Cynbdun anoMuHus

Kap6un nutus
Oxcun docdopa (I11)
®dropun meau (1)
Oxcup cepedpa
IMaopupg mutus
Cynbdpun meau (I)

Hurpun vatpus

O N koD

Honun cepedpa

©

Oxcup xpoma (11)
10.0Okcwup azora (V)
11.I'mppun HaTpus
12.Xnopua xpoma (111)



13.Momua meau (1)
14.Cyasdun pryru (11)
15.0xcun xaopa (I11)
16.0xcun ceunmna (1V)
17.0xcun nuHKa
18.Cunmuuma Kaablus
19.'mnpun 6apust
20.Cynbdun xenesa(lll)
21.0kcwun a3ora (11)
22.0Kcuj amoMUHUS
23. Xmopun xenesa (11)

13.0Okcun xkanus 14.0xcun
Mmbrbska (I11) 15.Cynshun
nuHka 16.@ochun meau (1I)
17.0kcup xenesa (II)
18.Bpomu maprania (1)
19.Cynbdun nutus
20.Dochun cepedpa
21.@ropun xenesa (1I)
22.0xcup xpoma (VI)

23 .Hutpun nutus
24.Cynbdua Maraus

24 Hutpun 6apus 25.0xcu 25.0xcun meau (1)
prytu (1) 26.Xnopux pryru (1)

26.0xcup cypsMsl (V)

Paznen 2. Xumunuyeckue peakuuu

3amaun Ha COCTaBJICHHE YpaBHEHUN peakIuil: COeMMHEHUS, 3aMEIICHHS, Pa3JI0KEeHUs, OOMEeHa U
peakiuii ¢ y4acTHeM KOMILUIEKCHBIX COEAMHEHUN (Ha MpuMepe THAPOKCOKOMILIEKCOB JFOMUHUS U
[IMHKA); OKHCIUTEIHbHO- BOCCTAHOBUTEIBHBIX PEAKIMNA C MCIOJIb30BAHMEM METOZa 3JIECKTPOHHOTO
OanmaHca; C y4yaCTHEeM KOMILUIEKCHBIX COeIMHEHUH (Ha mpuMepe TUAPOKCOKOMILIEKCOB aTIOMUHUS U
LIMHKA)

1. Peaknueii 3aMenieHus iBIAETCS
a) TOPEHHE BOJIOPOJIa B KHCIOPO/IE;
0) BoccranoBienue okcuaa meau (1I) Bomopoaom;
B) B3aMMOJICHCTBHUE THIPOKCHUIA KATUs C CEPHON KHCIIOTOM; T)
TEepMHYECKas ACTUAPATAINS THIPOKCH A IIMHKA.
2. Peaxnust, ypaBHeHue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCs peaKiuen

1) coenunenus; 2) pa3liokKeHUS; 3) oOMmeHa; 4) 3aMeIIeHusI.
B3anmopelicTBre ruipoKcHia KaJdbIKs C COMSTHOM KUCIOTOU - 9TO PeaKIHs
1) coenuueHwus; 2) pa3oXKeHHUs; 3) oOmeHa; 4) 3aMeneHus
3. VYkaxWuTe peakinuioo, KOTopas  SBIAETCS  pEaKkUueld  paslokeHHs U HAeT ¢
M3MEHEHUEM CTENICHU OKHCIICHHUS:
a) Cu(OH)2 = CuO + H20; B) 2KNO3= 2KNO2+0Oz; 0)
CuO + H2 = Cu+ H20; r) CaCO3 = CaO + CO2
4. Hanummure peakiuu, YKa>KuTe TUTl PeaKIUu:
a) pa3JioXKEeHUs YrOJIbHOU KUCIIOTHI; B) pasznoxenus ruapokcuna menu(ll); 6)

MOJIYUYCHHUA aMMHUaKa U3 MPOCThIX BCUICCTB,

I') B3aMO/JICICTBHE a30Ta C KUCIOPOAOM

5. Hanummre peakiuu, yKaXuTe TUI PEaKIuu:
B) okcuzioM Oapus u okcuzaom cepbi(lV); 0)
r) okcuaa cepsl (IV) u kucnopoom;

a) ’KeJIe30M U Cepoii;
O6apueM | CepHON KUCIIOTOMH;

6.  VYpaBHslTE peakIuu METOJOM IJIEKTPOHHOTr0 OanaHca. PaccraBbre KO QHUIIMEHTHI
HI + H2SO4 — I + H2S + H20



H2S04 + Cu20 — CuSO4 + SO2 + H20 HNO3

+ FeO — Fe(NO3)3 + NO + H20

KNO3 + Al + KOH + H20 — NH3 + K[AI(OH)4] SO2 +
KMnO4 + H2O — K2SO4 + MnSO4 + H2SO4 SO2 + K2Cro07
+ H2SO4 — K2S04 +Cr2(S04)3 +H20

e  3ajauyu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MIPOIYKTA PEAKIIUU COCTUHEHHUS;
MacCOBOW MJIM 0ObEMHOM JTOJIM BBIXO/1a MPOAYKTA PEAKIIUH COSAMHEHUS OT TEOPETUUECKI
BO3MOYXHOT'0; 00BEMHBIX OTHOILIEHUH T'a30B; KOJMUECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX
BEILIECTB U MPOJYKTOB PEAKIIMH; MacChl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTa PEAKIUH, €CIIU
OJIHO M3 BEILECTB JAHO B BUJE PACTBOPA C ONPEACICHHON MacCCOBOM J10JI€H PACTBOPEHHOTO
BELIECTBA.

1. TIlpu B3anmozelicTBUY HATPHS KOJIUYECTBOM BemiecTBa 0, 5 MOJIb C BOJIOM MOJIYYHIN BOAOPOJ
o0bEMoM 4,2 11 (H. y.) Beruncnute npaktuyeckuii Beixos raza (%).

2. Mertammmyeckuii XpoM TIOIy4aloT BoccraHoBieHweM ero okcuaa Crz03
METANTUYECKUM aTIOMUHUEM. Beruucinure Maccy Xxpoma, KOTOPbIii MOXHO MOJYYUTh TIPU
BOCCTAHOBJICHHH €T0 OKCHa Maccou 228 T, eClIi MPaKTUIECKHUIA BBIXOJ] XpoMa cocTaBisieT 95 %.

3. OHpeI[eJ'II/ITe, Kakasg Macca MCJIM BCTYIIUT B PCAKIIUIO C KOHHCHTpHpOBaHHOﬁ cepHoﬁ KHUCJIOTOM

1Tt moirydenust okcuaa cepsl (IV) o6sémom 3 11 (H.y.), ecnu Bbixo okcuza cepol (1V) cocrasmsier
90%.

4. K pactBoOpy, cofepKanieMy XJOPH/L KalblUsg Maccoii 4,1 T, IPUINAIA PACTBOP, COAEPKAIIIIA
docdar Hatpus maccoii 4,1 r. OnpenenuTe Maccy MOIYYEHHOTO 0CAIKa, €CJIA BBIXO MPOIyKTa
peakiuu cocrasisier 88 %.

e  3a/aHus HA COCTABJICHHUE MOJICKYJISIPHBIX U MOHHBIX PEAKIUH C y9acTHEM OKCHJIOB,
KHUCJIOT, OCHOBaHUM U COJIEH, MOHHBIX PEAKIHUI THIPOJIN3A COJIEN, YCTAHOBICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
1. Kakue u3 coneit RbCl, Cr2(SO4)3, Ni(NO3)2, Na2SOz nmoasepratorcs ruaponusy? CoctaBbre
HMOHHO-MOJIEKYIIIPHBIE U MOJIEKYJIIpPHbIC YPaBHEHHUS THIPOIN3a COOTBETCTBYIOMINX coneil. Kakoe
3Hauenune pH (> 7 <) UMEIOT pacTBOPHI ATUX COJICH?
Hanummre nonxoe u cokpaiienHoe ypaBuenus peakuuii: KOH (p) + HCI (p) = KCl(p) + H20 (mn)
CaO (okcun) + 2HNOs3 (p) = Ca(NOs)2 (p) + H20 (Ma) Mg(OH)2 (1) + H2SO4 (p) =
MgSOQOu(p) + 2H20 (M)
CuCl: (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2| Al2(SOa4)3
(p) + 3BaClz (p) = 3BaS04| + 2AICl3(p) K2S + 2HCI =
2KCI + HS?
Na>CO3z + 2HNO3 = 2NaNOs + H20 + CO2T Mg +
H2SO4 = MgSO4 + H2t

Paznen 3. CTpoeHnne u cBOiicTBA HEOPraHMYECKUX BelIeCTB

® 3ajayu Ha pacyeT MacCOBOW J0JIHM (MAacChl) XUMUUECKOTO JIeMEHTa (COeAMHEHUS) B
MOJIEKYJe (CMECH).
BapuanT 1. Beraucauts MaccoByro 1010 azora B Hutpare Kanbiusa (Ca(NO3)2 Bapuanr 2:
Boruncnute copepxanue kucinopoaa B nepmanranate kanus (KMnOg4) Bapuant 3: Beruucnure
cozepkanue cepbl B Munepaie nupure (FeS»)

BapwuanT 4: Berurcianre MaccoByro 010 cepebpa B okcue cepedbpa (Ag20)



e [IpakTuueckue

3aIaHus

Io

KJ1accuukanuu,

HOMEHKJIaType u

XUMHUYECKUM (pOopMyiaM HEOpraHM4YEeCKHX BEIIECTB Pa3IMYHbIX KJIacCOB.

1. Brmmucars OTACJIBbHO OKCHUJbI, OCHOBAHHA, KUCJIOTHI U COJIH. HaTI) Ha3BaHUA.

A b B r )| E X 3
1{Na>O NaOH | CO; SOs3 MgO HNOs; | Ba(OH) | CO MnO-
2
2|SiO2 Zn0O H3sPO4 Ag.0 N2Os3 CrOs MnO HF H2SiO3
3|H2S04 CO2 Ca(OH). | BeO LIOH [ CrO Mn2O3 SO3 SiO,
41Al,03 BaO MgCO:2 Cu(CH) [ znO Cr203 | HMnO4 | Ca(OH): K3POq
2
SINO HNOs | MnO NO2 HCI H2SOs4 | NO2 FeO P20s
6[MgSO4 SO2 Cl20s H2SiO3 Al(N CO NO AL203 BaO
03)3
7|FeO K2COs3 | Fe203 Hg(NOs | CaO Ba(O [ Ag2SOs | PbSOs AgOH
)2 H).
2. CocTaBUTh (POPMYJIBI BHICIIMX OKCHJIOB 3JIEMEHTOB C IIOPSAAKOBBIM HoMepoM: 1)14, 34, 41
2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5) 21, 25, 32

3. CocTaButh MoJIEKyIApHBIE (HOPMYIIBI OKCHIOB, TOAMNNCATH XapaKTep OKCHUIA U COCTABUTh
(hopMyITy COOTBETCTBYIOIIETO TMIPOKCHIA

1) a30Ta Co CTEIEHbIO OKucaeHusd +1, +2, +3, +5

2) XJIOpa CO CTENEeHbI0 OKuCIeHus +1, +3, +5, +7

3) Maprasiia co CTEIEHbI0 OKUCIeHus +2, +3, +4, +7
4. Beimucars OT/IENBHO Oe3pa3siMuHbIe, OCHOBHEIE, KUCIOTHBIE M aM()OTEPHbIE OKCH/IBL:

A B B r i E K 3 u
1 [ NaO [ CaO CO; SOs MgO N 203 | BaO CoO MnO>
2 [SiO2 | ZnO P20s Ag.0 N203 CrO3z | MnO MnO> NO
3|S0O; CO2 CaOo BeO Li 20 CrO Mn203 | SO3 SiO;
4 [ Al03 | BaO Se0, CuO ZnO Cr,03 | MnO2 | CaO CrOs
5 NO N 203 MnO NO2 Na.O SO3 NO2 FeO P20s
6 | MgO [ SO Cl,0s | SiO; Al03 | CO NO AL203 BaO
7 | FeO SOs Fe.Os [ HgO CaOo BaO | Ag20 SO3 PbO
5. BrImucarh HepacTBOPHMEIE OCHOBAHUS U INEIOUH. J|aTh HA3BAHUSL.
A b B r pil| E X 3 n
1 | Na2S NaOH [ CO: SOs Mg(OH | HNOz | Ba(OH) | CO Cu(OH)
O4 )2 2 2
2 | CsOH | Cu(O HsPOs [ NaOH N203 Cr(O MnO KOH [ H.SiO3
H). H)2
3 | H2SO0s | CO2 Ca(O BeO LiOH CrO Sr(OH) | SO3 Sr(OH)
H)2 2 2
4 | Al2Os Ba(O MgC Cu(OH) | znO Cr203 | HMnOs | Ca(O | K3POq
H). 02 2 H)2




5 | LiOH HNOz | Mn(O | NaOH HCI CsOH | Fe(OH) |FeO | P20s
H). 2
6 | MgSO | SO LiIOH [ H:SiOs [ AI(NOsz [ CO NaOH A\ ) BaO
4 )3 O3
7 | Cu(©O K2COz | Fe203 | Hg(NO | Ca(OH) | Ba(O Ag.SOs | Ba(O | KOH
H). 3)2 2 H). H).

HpaKTI/I‘-IeCKI/Ie 3alaHuA Ha OIIPECACIICHUC XUMHYECKOM aKTUBHOCTHU BCIICCTB B 3aBUCMMOCTH BHU A
XHMHYECKOH CBSI3U M TUIIA KpHCTﬂJ’IJ’IH‘IGCKOﬁ PEIICTKU.

1. PaCHpCI[eJ'II/ITB JaHHBIC BE€IICCTBA B Ta6J'II/IHy COIJIaCHO uXx THHYXHMHHGCKOﬁ CBA3U.

KoBaneurnas
TOJIsIpHAS

Honuas
CBS3b

KoBanenrnas HEIOJIsIpHaA Meramnnueckas

MgCly, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasNz, Oz, SOz, HBr, Al2S3,
CuSn(cmnaB)

2. TlpousBeauTe COOTBETCTBHE:

Bune cBsizu BemecrtBa
1.KoBanenTHas HenoisipHas A) Xuopua KanbIus
2.KoBayieHTHas noJispHas b) ®Top
3.MoHHas B) unk
4 Merannuyeckas I') Ammuaxk
5.BonoponHas J)Anerunen

E) Oxcun 6apus

e 3ajaHus Ha COCTaBJIEHHE YpPAaBHEHUN XUMHYECKHX pEaKUUd C y4acTHEM MPOCTHIX U
CJIO’KHBIX HEOPraHMYECKHX BEIIECTB: OKCHJOB METAJIJIOB, HEMETAIIJIOB U aM(OTEPHBIX HJIEMEHTOB,;
HEOPraHWYECKUX KHUCIIOT, OCHOBAHUH M aM(OTEpHBIX THJPOKCHIIOB, HEOPraHHMUECKUX COJEH,
XapaKTEepU3YIOIINX UX CBOMCTBA U CITOCOOBI MOTYUEHUS.

3aKOHUUTE YPAaBHEHMSI pEaKLIU:

Na2O + H>S(u36) — MgO(u36) + HCl —
BaO + SiO: (t)— K20 +Zn0 (t)—
Fe203 + C (t)— CaO + 2H (t)—
FeO + Oz (t)— NH4OH + P205 —

KOH(tB) + Zn(OH)2 (t)—
NaOH(komnr) + Fe(OH)z —
NaOH + Al>0O3 +3H.0 —
KOH + NaHCO3; —

Al + KOH +H20 —

Cl> + Ca(OH), —

HCI + CuO —

KOH + AI(OH); —
NaOH(ts) + Al,03 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —

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



HsPO4 + Zn(OH), — HCI + Al(OH)s —

H>SO4 + ZnO — HCI + AgNO3z —
H2COs (t) — H2S0s3 (t)—
H2SiOs (t) — H4P207 (t)—
HNO:3 (t) — 3 HNO2 (t)—

Pa3nen 4. CTpoeHue U CBOiiCTBA OPraHNYeCKHUX BelleCTB

L4 3aILaHI/I$I Ha COCTaBJICHHE Ha3BaHMI OpTraHU4YC€CKUX COCI[I/IHGHI/IfI 110 TpPIBHaJIBHOfI

WJIM MEXAYHApPOJIHON CUCTEMAaTUYECKON HOMEHKIIATYpPE;

1. HazoBure IIPUBE/ICHHBIE HUKE
YIII€BOJOPOABI 1o MexyHapoaHoit HoMeHkiaType |[UPAK:
CHE CH3
CH; - CH - CH: - CH-CH; CH; -CH;-C - CH-CH;OH
| |
CH; CH; CH;
CH:; - CH; CH; - CH, CH;
| |
CH;-C - C — CH-CH:-CHs CH; -C — CH - CH; - CH, - COOH
I |
CH:; CH; CHj CH;

2. IlpuBeneHHOMY HIJKE YTIJIEBOAOPOAY AaiTe Ha3zBaHue mo HomeHkiatype I[UPAC,
YKQKUTE CKOJIBKO IEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTHUYHBIX aTOMOB YIJIepoJa
COIEPXKUTCA B alKaHe. M30MepoM Kakoro yrieBoiopoaa HOPMaJIbHOIO CTPOCHUS SIBIISAETCS
JaHHbIN yrinesogopoa? Hanummre ero popmyiy.

1) 0f
CHy-CH; CHy-CH;
HiC—CHy CH H,C-CH-C-CH,
CH,-CH-CH, H,C~CHy ' CH,CHy
CHs

3. Hammmmre cTpykTypHBIE (DOPMYITBI COETMHEHHH IO UX HA3BaHUAM: a) 2,5-
IUMETUIITEKCEH-3;
0) 2-MOHOMETHUII-3,5- AUMPONIIIHOHAH; B) 2,5
- TUMETHII - 3-HUTPOTEKCaH;

r) 2,3-IUXJIOpPreKcaHoBask KUCIIOTa;



n) 2 - aMmuHOOyTaH.

4. HanumuTe cTpyKTypHBIE (POPMYIIBI BCEX COETUHEHHI COCTaBa: HA30BUTE
MOJIy4YE€HHBIE COeIMHEHUSI.

a) CeHu1o; 0) CsH11OH; B) CsH11NOo.
. 3a1aHusl Ha COCTABICHUE MOJHBIX U COKPAILIEHHBIX CTPYKTYPHBIX

(hopMyI1 OpraHMYECKHUX BEIIECTB OT/ICTHHBIX KJIACCOB.

5. Hamummre nosiHbie U COKpaleHHbIE CTPYKTYpPHBIE (DOPMYIIHI .

2,2,3,4-TeTpaMeTHIITICHTaH 2,3,6-TpumeTniI-3-

STUIITENTaH

2,5-nmuMmermirekces-3; 2-MOHOMETHII-3,5-TUTTPOITMITHOHAH;
2,5 - qumeTun - 3-HUTPOTeKCaH; 2,3-TUXJIOpreKCcaHoBast

KHCJIOTa; 2 - aMHHOOYTaH. 4 - MeTWIIMHTEH-3 2,2-

JTUMETHIIOYTUH -3
6. CoctaBbTe CTPYKTYpHBIE (hOPMYJIbI TPEX ATKHMHOB, KOTOPbIE H30MEPHBI 2
MeTuinOyTanueny-1,3./[aiite um Ha3BaHUA.

® 3ajauu Ha OIpe/eseHUe pocTenlel GopMysbl OpraHMueCKON MOJIEKYJIbI,
UCXO/IS U3 DIIEMEHTHOTO cocTaBa (B %0).

1. KakoBa ¢opmyna coenuHeHUs, B KOTOPOM MaccoBasi JIOJIsl KaJlusl paBHA
0.565, yrnepona — 0.087, kuciopona — 0.348?

2. BoiBenute mpocTeiimyio (GOpMyIdy COEIMHEHMS, €CIH M3BECTEH €ro
3JIEMEHTHBIN COCTaB:

a) yrinepoza 0.2730 (27.3%) u xucnopona 0.7270 (72.7%)

0) xanprus 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. Haiinure MonekynsapHyio (GOpMyIy COEIMHEHHs a30Ta C BOJOPOIOM, €CiH
MaccoBas 7107151 BOJI0poJia B HeM paBHa 12.5%, a oTHOCHUTeNbHAs MIJIOTHOCTh TAPOB 3TOTO
BEIIECTBA 110 BOJOPOY paBHa 16.

4. Tlpu cropanuu 3,636r BemecTa obpasyeTcs 8 T yriaekucnoro raza u4,3632 r u
Boibl. Macca 1 Monbp JgaHHOro BemiectBa paBHa O0r. YCTaHOBUTH MOJIEKYJISIPHYIO
(dbopMyITy TaHHOTO BEIIECTBA.

Pa3zpnen 6. PacTBopsl

3amaun Ha IPUTOTOBIIEHHE PACTBOPOB.
1. Ompenenute, CKOJIBKO IPaMMOB BEIIECTBA HYKHO JJIsl IPUTOTOBIeHUs 25 mi 10
M pacTtBOpa ruApOKCHIa HATPHUS.

Otset: 10T

2. Onpenenure, CKOJIBKO T BOABI HEOOX0AMMO NpHOaBuTh K 45 T pactBopa NaOH
(0=6%), 94TOOBI MOTYYNTHh KOHEUHBIN PACTBOP C MaccoBoi moseit 1%.
3. Onpenenute MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOTOPHIN OBLT MOTy4eH
npubasnenuem 175 r KCI (0=20%) k 1000 r BoasI
4. Onpenenute MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPBIN ObLI MOTy4eH
npubasnenuem 30 r NaoCOs x 1000 T BoJibI



3. 3apanusi B TeCTOBOII (popme.

TECTOBBIE BOITPOCHI 3AKPBITOI'O THIIA 110 OBIIIEOBPA30OBATEJILHOM

YUYEBHOU JUCHUNJIMHE «XUMMUSI»

Ne

IIpaBuiabH
bl
oTBeT

Coaepixanue Bonpoca

Komnerenuus

Bpems
BBINIOH
eHH
(MHH)

Kakoe u3 cyxaeHuMii BEpPHO Uil 3JIEMEHTOB
(VA rpynmsr , IVA rpynmsl, [A rpyrimbn)
A)obGrmrast popmyna IeTydero BOJA0OPOIHOTO
coenuuenus RH4 ;

Bb)He 00pa3yroT neTy4nx BOAOPOTHBIX
COCIUHEHHI;

B)no 3aBepiieHus SHEPreTHIECKOr0 YPOBHS
HE XBaTaeT TPEX JICKTPOHOB

OK 01

Cpenu BemecTs, yka3anHbIxX B pany (NHs, Oz,
HCI, SO.; CaO, HNO3, Cl2, CO2; H2S04,
HI, CuCl2, CH4, NH3)konunuecTBO
COCJIMHEHUH ¢ KOBAJICHTHOH MOJIIPHOMN
CBSI3bI0 PABHO

A) Tpem B)aBym B) uetbipem

OK 01

Xumuueckas CBsA3b B MOJICKYJIax (030HA U
XJIOpU/Ia KaJIbIIUs; CEPHOU KUCIOTHI U
XJIOpHJIa AaMMOHUST; CEPHON KHUCIIOTHI U 030HA)
COOTBETCTBEHHO

A) KOoBaJIeHTHAas NOJSPHAS U NOHHAS;

b) xoBaneHTHas monspHas U KOBaJleHTHAs
HETOJIIpHAs;

B) xoBanieHTHas HeMoNApHAas ¥ MOHHAS;

OK 01

UYewm onpenensiercss MECTO XUMHUYECKOTO
JJIEMEHTA B IIEPUOJUYECKON CUCTEME
A)KoTM4ecBOM HEMTPOHOB B B sJIpe aToMa
b)3apsiiom siapa

B)maccoii atoma

I') KoJIMYECTBOM 3JIEKTPOHOB HA BHEIIHEM
SHEPreTHYECKOM YPOBHE

OK 02

B xakoM psaay XUMHUYECYKHE DIIEMEHTHI B
MOPSIIKE OCIIA0ICHUS UX HEMETAITHYECKUX
CBOMCTB

A) Be- B-C

b)Ga-Al-B

B) S-CI-Ar

I')CI-Br-I

OK 02




YcTaHoBUTE COOTBETCBHE :
THIIBI

XHMHYECKHX

peakuuit

A) peakius coeqMHEHUs

b) peakuus paznoxxenus OK 02
B) pexuus 3amernienus
I') peakius oomena
npuMepbl
1)Na,CO3z+ 2HNO3=2NaNO3z+H20+CO>
2)P+02=P20s5
3)Cu(OH)2=CuO+H-20
4)Zn+ 2HCI=ZnCl+H>
7. Kaxkas n3 peakuuii siBisercs
3K30TePMHUYECKOM?
1) HCI +NaOH =NaCl + H20
2)2Mg+02=2MgO+ Q OK 02
3)CaC03=Ca0+CO0,-Q
4) N2+ 02=2N0O-Q
9. K CHIIBHBIM 3IIEKTpOIUTAM OTHOCSTCS !
A)rumporcun xenesa (I11); OK 02
Bb)xpeMHueBas kucnora;
B)kxapOoHat kanbuus;
I') kapboHaT HaTpus
10. Peakiuusg noHHoro oOMeHa uaer 10
KOHIIA,ECIIN :
A) B pe3ynbTate peakiuy oopasyercs ras;
b)B pesynbraTe peakuuu oOpa3yercs 0CaioK;
B) B pe3ynbrare peakuuu oopazyercs
MaJIOIUCCOIIUUPYIOIIEE COCTMHEHHUE, OK 01
I') Bce OTBETHI BEPHBI
Jl71s ypaBHEHUS peakIuy XJIOpuaa Meau
(IcokpamieHHOe HOHHOE yPaBHEHHE UEET
BU/I:
11. A) CUOH+OH" = CuOHcazox
B) Cu?*+ OH= Cu(OH)20casox OK 01
B) 2CU2++ 20H= CU(OH)ZocaHOK
F) CU2++ 20H= CU(OH)ZocaHOK
12. Kaxko¥ psin conepKuT JIuIb OCHOBHBIE
OKCH/IBL:
A) Mn207, CrO3z, SOz, N2Os; [IK 3.1
B) NaxO, CuO, CrO, FeO;
B) SOs3, P20s, K20, Cu20;
I') ZnO, SnO, SiO2, NO.
13. Vkaxure psaj, coaepkaiiui ToIbKO
OJTHOOCHOBHBIE KHCIIOTHI: K 3.1

A) HF, HBr, HNOs, H3POg;

B) HI, HNO2, HCIO4, CH3COOH;
B) H2COs3, H3POs3, H2SO4, HoCr207;
I') HPO3, H2S, HCIO, H2SiOa.




14.

HpI/IBe,I[I/ITe IMPaBUJIbHOC Ha3BaHME BCIICCTBA

NaHPO4:

A )runpokcodocdar HaTpuHs;

B) ruapodocdur natpus;

B) nuruapooprodocdar HaTpus;
I') ruapooprodocdar Hatpus

OK 01

15.

Kaxko¥ psin conepKUT TOJIBKO
KHCJIOPOACOAEPKAIUE KUCIOTHI:
A) HF, H2Cr207, HCI, CH3COOH,;
B) HCIO, H3POs3, HBr, H2SOu4;

B) HI, HNO2, HCIO4, HzS;

I') HNO3, HPO3, H2.CO3, HMnO4

IIK 3.1

16.

VKa)uTe MOJIEKYIAPHYIO (hOpPMYITy
CepOBO,Z[OpO,Z[HOfI KHCJIIOTHI.

A) H2SO3; B) H3S;

B) H2S0s; T') H2S20s.

OK 01

17.

VKaxkuTe psjl, COAEPKALIMI TOIBKO
KHCJIOTHEIE OKCHJIBI:

A) Na0, Ca0, Pb0y, SiOy;

b) SiO,, SO2, N2Os, Cl.07;

B) Al>O3, Zn0O, BeO, Cr.0g;

I') CI20, CuO, MgO, H20.

OK 02

18.

[TpuBenuTe NpaBUIILHOE HA3BaHHE BEIECTBA
(ZnOH)3PO4:

A)oprodocdaT nuHKa;

b) Tpurunnpoxcodocdar ruHka;

B) oprodochar ruapoxconuHka;

I') ruapooprodocdat nuHKa.

OK 01

19.

VYKaxure MOJIEKYISIpHYIO GopMyTy
ruapocyibQara Marus:

A) Mg(HSO3)2;

B) Mg(HS)2;

B) MgHSOq;

I' ) Mg(HSO4)>.

IK 3.1

20.

Peakuust Mexxay KHCIOTON 1 OCHOBaHHEM
Ha3bIBACTCS:

A) peakuuein coeTMHEHUs

b) peakuumeii HelTpanuzanuu

B) peaxnueii paznoxxeHus

I') peaknueil rugparanumn

OK 04

21.

H3menenune cBOCTB OKCHUJOB OT KHCJIIOTHBIX
K OCHOBHBIM TIPOMCXOIUT B PSITy BEIIECTB,
(GOpPMYIIBI KOTOPBIX:

A) SOs - Al,03 - Ca0;

B) MgO - ZnO - Fe,03;

B) Na;0 - COz - SO,

I') P20s - Fe203 - Ko0;

OK 04

22.

dopmyna BemecTBa X B CXEME PEAKIIUH
CO2 + X =CaCOs + H20:

A) Ca(OH)2 b) CaO

B) CaCl; I') Na,CO3

OK 04




23.

B niermouke

npeBpamiernii: S —X1 —-S03 —»X2 —CuS
04 —-X3 —-CuO —Cu BemecrBamu X1,
X2 1 X3 ABIAIOTCS COOTBETCTBEHHO:

A) H2S, H2S04, Cu(OH)2;

B) FeS, H2S04, Cu(OH)2;

B) SO2, H2S04, CuClz2;

I') SO2, H2S04, Cu(OH)2.

OK 01

24.

Y CTaHOBHUTE COOTBETCTBUE MEXK]y Ha3BaHUEM
COeMHEHUs 1 o0uIel hopmynoi
TOMOJIOTHYECKOTO Psijia, K KOTOPOMY OHO
MPUHAIIICKUT: K KOKI0W O3HIINH,
0003HauYeHHOW OYKBOMH, MO0epHTE
COOTBETCTBYIOIIYIO MO3UIIHIO, 0003HAUCHHYIO
nudpoi.

HA3BAHUWE COEIMHE

A) Oyten-1

b) nuxnonpomnax

B) Oyranuen-1,3

I') rexcan

OBLIAS ®OPMVIIA

1)CnHzn+2

2) CnHan-2

3) CnH2n

4) CnHan4

OK 01

25.

O6m1ast popMysa roMOJIOTHYECKOTO psijia
YIJIEBOJOPOIOB, K KOTOPOMY OTHOCHTCS
coenuneaneCH,=CH—CH=CHa:
A)CnHazn+2

B) CnHzn-2

B) CnHzn

I') CnHa2n4

OK 01

26.

BemecTBo, cTpykTypHas popmyna KOToporo
H,
|
CH,
A) H-TeKkcaH;
b) 3,3-numeTunOyran;
B) 2-metnn-2-3tundyran
I') 2,2-numerunOyras.

Ha3bIBaCTCA:

OK 01

27.

CoennHeHns, B COCTaB KOTOPBIX BXOJIUT
¢ynkunonanbsHas rpynna —CHO ,
OTHOCSITCS K KJaccy:

A) anbaerujos; b) cniupTos ;
B) xapOoHoBbIX KuCHOT; ) peHom0B.

OK 01

28.

TpoitHas cBs3b MEXIy aTOMaMU yriiepoaa
oOpa3yercs B MOJIEKYJIax:

A) ankuHoB;  b) apeHos;

B) ankanos;  I') asikeHOB.

OK 01




29.

K opranmyeckum coeauHEHHSIM, B COCTaBe
KOTOPBIX UMEIOTCS (DYHKIIMOHAILHBIE TPYIITIBI
—COOH Hu —CHO, OTHOCSTCS
COOTBETCTBEHHO:

A) KapOOHOBBIC KHUCJIOTHI U CIIUPTHI;

b) ampaerunsr v yriaeBoisl;

B) anpaerunsl u cioxxHbIe YUPHI,

I') xapOOHOBBIE KUCTOTHI U AJbACTU b

IIK 3.1

30.

dopmya 2-meTuianpornanona-1:

A) CH3—CH(OH)—CH2>—CHzs;
b) CH3—CH>—CH>—CH>—OH;
B) CHs3—CH>—CH2>—OH;

I) CHs-CH(CHz3)-CHo-OH.

OK 01

31.

dyHkumroHanbHyto rpynny —OH conepxar
MOJICKYJIBI:

A) anpaeruios; b) ¢penonos;
B) cnoxubix a¢upo; ') mpocThix 3¢hupos.

OK 01

32.

K kiaccy npenenbHbIX 0JJHOATOMHBIX
CIIHUPTOB OTHOCHTCSI:

A) aTaHaib; b) sTanou;

B) rmmunepun; I') penomn.

OK 01

33.

Y cTaHOBUTE COOTBETCTBUE MEKAY Ha3BaHHEM
BEILIECTBA M KJIACCOM/TPYIIION, K KOTOpOMY(-
Ol1) 3TO BEUIECTBO MPUHAUICKHUT: K KaXKIOU
MO3UINHU, 0003HAYEHHOW OYKBOIi, mog0epuTe
COOTBETCTBYIOUIYIO ITO3UIIHIO, 0003HAYCHHYIO
1 poit

OK 01

34.

Coemunenus a) CH2, = CH2 u 6) CHz — OH
OTHOCSITCSI COOTBETCTBEHHO K

A) ankaHam

b) ankenam

B) ankuaam

I') cnupram

OK 01

35.

OCHOBOIT0JIO)KHUKOM TEOPUHU CTPOCHHUS
OpPraHMYECKUX BEIIECTB SBISAETCS:

1) byrnepos

2) 3uHuH

3)MeHnnencen

4) MapKOBHUKOB

OCHOBOITOJDKHUKOM TEOPUH CTPOEHUS
OpPraHMYEKHX3 BEUIECTB SIBIISIETCSA:
A)Mennenee; b)byrnepos B)3unun
I') MapkoBHHMKOB

OK 01

36.

Oprannyeckast XuMus U3ydaer. ..
A)coenrHEHUS yraepoaa

b)coenunenus Kucnopon

B) coenunenus xiaopa I
COEIMHEHMS a30Ta

OK 01




37.

K yrneBogam He OTHOCHUTCS
A) xpaxman B) nentun b)xneruatka
I') caxapoza

I1K 3.1

38.

Kakoe konm4ecTBO U3BECTHBIX AMUHOKHUCIIOT
y4acTBYIOT B CHHTE3€ OeKa:

A) 20

b) 30

B) 100

") 200.

K 3.1

39.

C noMomnipIo Kakoil XuMUYECKOU CBSI3U
MIPOUCXOTUT COSAMHEHUE aMUHOKHUCIIOT
MEXy cCOOOH B MOJIeKyJe Oellka IepBUYHOM
CTPYKTYpBI?

A) nucynbhumnas

b) nentunnas

B) Bonopoanast.

OK 01

40.

Tun peakiuu, K KOTOPOMY OTHOCHUTCS
OMBIJICHUE YKHUPOB:

A) rugpupoBaHue

b)runponus B menodHol cpene
B)runparamus

I') nerunpupoBanue

OK 04

41.

BemecrtBa, 0Opa3yromuecst Mpu THIPOIHA3E
CJIOKHBIX 3(UPOB:

A)KapOOHOBBIE KHCIOTHI

b) Boga u ciupthl

B) ciupThl 1 KapOOHOBBIE KUCIOTHI
[)cnupThl ¥ anbaeruIbl

OK 04

42.

Bony B onpenenéHHBIX yCIOBUSIX MOTYT
MIPUCOECIUHUTH 00a yriIeBOA0POIa

A) MeHTaH U IEHTEH-2

B) strnen u Oyraguen-1,3

B) nponan u nukionponan

I")6eH30m u uKIOreKCcaH

OK 04

43.

OTaH MOXKET BCTYIATh B PEaKIIUU
A)3amerieHus

B)npucoeaunenus
B)uzomepuzanyu

INpaznoxenus

J)ropenus

OK 04

44,

B peakmuio mprcoeMHEHHS ¢ XJIOPOM HE
BCTYTAET:

A) aTunex

b) anerunen

B) 6yran

I')6enzon

OK 04




45.

DTaHoa 00pa3yeT mpocToit 3pup npu
B3aUMOJICVICTBUH C:

A) xapOOHOBOM KHCIIOTOM; b) ciupTomMm;

B) anpaerunom; I') ranorenBo0pOOM.

OK 02

46.

YcTaHoBHUTE COOTBETCTBUE MEKIY (haKTOPOM
Y CMELICHUEM PaBHOBECHUS ISl PEaKIUH,
ypaBHEHHUE KOTOPOil
C2Ha(r)+Hz(r)«—>C2He(r) + Q

dakTop

A) IloBbilieHNE NaBICHUS

b) YBenuuenue temmnepaTypbl

B) YBenuuenue konuentpanuu CoHg

I') Ymenbpmienne konrnenTpanuu CoHe
1) Ilpumenenue kataamuzaropa
ITosnoxenne paBpHOBeCHSI

1) Cmectutcs BIpaBo

2) CmecTuTCs BIEBO

3) He usmenurcs

OK 02

47.

CKopocCTh TOMOTE€HHOM XUMUYECKOU PEaKIINU
IIPONOPLIMOHAJIEHA U3MEHEHUIO!

A) KOHIIEHTpaIMH BEILIECTBA B €IUHULLY
BpPEMEHY;

b) maccel BenecTBa B e1uHULE 00bEMA;

B) xonuuecTBa BelecTBa B eiMHULE 00BEMA;
I') 00béMa BeliecTBa B X0/1€ peakltu.

IK 3.1

47.

Cxopoctb peakiuu Fes) + H2SO4 (pp) =
FeSO4 (p-p) + H2 (n + Q moBwICHTCS TTpH
A) NOHM)XEHUU JaBJICHUS
b) paz06aBnenuu pacTBOpa KUCIOTHI
B) nonmwxenuu remnepaTypsl
I') u3menpuenun xenesa

OK 01

49.

BriOepure U AMCTIEPCHON CUCTEMBI, B
KOTOpO# pa3Mep 4acTHI] — MOJIEKYJIbl, HOHBI:
A) cycnien3us

b) rpyOoaucnepcHas cucrema

B) uctuHHBII pacTBOp

IK 3.1

50.

Comu BBICHIMX JKHUPHBIX KHCIOT C YHCIIOM
yraepoHbix atoMoB C1o-Cig —

A) wmbuta; b) Oenku; B) Butamumbr, )
OCHOBAHUSI.

OK 07




TECTOBBIE BOITPOCBHI OTKPBITOI'O THUIIA IO OBIIIEOBPA3OBATEJIBHOM

YUYEBHOU JUCIHUNJIMHE «XUMMUSI»

Ne

IIpaBuabHBIH
OTBET

Coaeprxanue Bonpoca

Komnerenuus

Bpem

BBIIO
JHe
HUS

(MuH)

OTBeTUTH Ha BONPOC
N3 xakux yacTuil COCTOUT SApO?

OK 01

JaTtp onpeneneHue NOHATUAM:
M30TOIl, XUMUYECKHH AJIEMEHT,
BaJICHTHOCTb

OK 01

OpOuranu , umeromye
ra"Teneoopasnyro hopmy
Ha3bIBAIOT........

OK 01

Ornpenenutb ueMy paBeH 3apsij sSapa B
MePUOIUYECKON CHCTEME XUMHUYECKOTO
snemenra Al

OK 01

Hamicars 37eKTpoHHYIO hopMyTy
XUMHYECKOIO dJIeMeHTa Si u
OIIPEJIENIUTh HOMEP TIEPHUO/Ia ¥ IPYIIIbI B
IICXD

OK 01

Atom Heona Ne, karuon Harpus Na*™ u
aHuoH ¢ropa F umerot
OJIMHAKOBOE.............

OK 01

ATtom KHUCJIopoaa U aTOM CEpPbl CXOAHbI

OK 02

OK 01

UYro nmpeacTaBisieT co00i aTOMHas
mozenb D.Pesepdopna?

OK 01

10.

Onpenenure Kak U3MEHSIOTCS
HEMETaJJINYSCKHUE CBOMCTBA U
AJIEKTPOOTPHUIIATEILHOCTD 2JIEMEHTOB B
psaay Be-B-C-N

OK 02

11.

Merandyeckue U BOCCTAHOBUTEIHBIC
CBOMCTBA 3JIEMEHTOB B INIaBHBIX
HOATPYIIIaX C POCTOM 3apsizia sapa

OK 02

12

OneHnTe NpaBUIBHOCTD CYKIECHUN

A. DJeMeHTHI II1aBHOW MOArPYIIIbI
MUMEIOT OJIMHAKOBOE YUCIIO DJIEKTPOHOB
Ha BHEIIIHEM YPOBHE

B. B rnaBHBIX noarpynmnax
BOCCTaHOBUTEJIbHAS CTIOCOOHOCTD
YCHJIMBAETCSl C YMEHBIICHHEM pasinyca
aroma

OK 02

13.

Onpenenure U3MEHEHHE panyca aToMa
C YBEJIMUEHUEM 3apsijia siapa Juist
AJIEMEHTOB 3-TO MEPHOIA

OK 02




14.

B atomax snementoB Mg u “°Ca
OJIMHAKOBOE YHCJIO........

OK 02

15.

Karanuzarop- a70........

OK 01

16.

Kakue BemecTBa 006pa3yrorcs B
pe3yJIbTaTe peaky HeUTpaau3anuu?

OK 01

17.

B PCAKIMIO 3aMCIICHM A BCTYIIAIOT......

OK 01

18.

Ornpeaenurte TUTIBI TPEIT0KEHHBIX
XUMHUYECKUX PEAKIIU;

Ca(OH) + 2HCI = CaCl; + 2H,0Ca0
+ CO2 = CaCOs

OK 01

18.

3JI€KTpOJII/ITI/I‘-IeCKaSI Juccomranus -

OK 01

19.

IIpuBenure ycinoBus NPOTEKaHUS
pEaKIMKY HOHHOI0 0OMEHa

OK 04

20.

Jarite Ha3BaHus BemecTBaM:N2O3,
Cl,07, N2O, Al,O3, Na,O

1K 3.1

21.

Ha3oBute okcuabl, KOTOpbIE
COOTBETCTBYIOT JAHHBIM
BemnectBam:Fe(OH)3, H2SO3, NaOH.

OK 01

22.

[TpuBenute mpuMepsl ABYX
PacTBOPHUMBIX U ABYX HEPACTBOPUMBIX
OCHOBaHHUSI.

OKO01

23.

[IpaBaa yin, 4yTO NUIIEBas coAa — 3TO
coJyib?Ecnu ma, To kakoi KHCIOTHI?

K 3.1

24,

WHaukaTopel -310 .............

OK 02

25.

HazoBute KHCJIOTBI, KOTOPbIM
COOTBETCTBYIOT CIIETYIOLIHE
BellecTBa:KapOoOHAT HaTPUsL,XJIOPH]L
OapHsL,CUIIMKAT KaJIKs,MEeIHbIH KyIopoc.

OK 02

26.

Ha3oBute ocHOBaHHUs1, KOTOPBIE
COOTBETCTBYIOT JaHHBIM
oxkcugam:FeO, Al203, Na0

OK 02

217.

[TpuBenute hoOpMyIbI CIEAYIOUTUX
BEIIECTB: Cynb(dar Menu, Xiaopuz oapus,
Cynb(hUT IIUHKA, HUTPAT Kallus,
KapOOHAT KaJIbITUs

OK 01

28.

lenouwm - 3TO0........

OK 01

29.

[TpuBenuTe KIacCUPUKALUIO COJIEH.
[TpuBeauTe NpUMeEpHI

OK 02

30.

[IpuBenuTe Npu3HAK pEAKUNN MEXKITY
CEpPHOM KUCJIOTOW U MarHueM

OK 02

31.

Teoprst XUMHUYECKOTO CTPOEHUS
OpPraHMYeCKUX COeMHeHUH ObLIa
CO3JAHA..............

OK 01

32.

[IpuBenuTe CTPYKTYpHYIO HOpMYITY
TeNTHH-3

OK 01

33.

Kak Ha3pIBaeTCs BEMECTBO, CTPYKTypHAST
dbopmyia KOToporo
CHs
I
CH3— CH2—-C - CHz3s
I

OK 01




CH> - CH3

34.

W3omepus- 310........

OK 01

35.

VYkaxxute BAJICHTHOCTb yIJIEpOJia B
OPraHU4eCKON XUMHH

OK 01

36.

HazoBuTe yriieBogopo/isl, KOTOpbIE
BXOJISIT C COCTaB IPUPOJHOTO rasa

OK 01

37.

MHoroo0pasue OpraHn4ecKux
COeIMHEHUH 00YyCIIOBIIEHO. .......

OK 01

38.

Kak HazbiBaeTcs peakist
MOJYyYCHUS] KaydyyKOB

OK 02

39.

Cdopmynupyiite npaBuio
MapKoBHHKOBA

OK 02

40.

Kakoii kmacc opranm4eckux
COEIMHEHUH AT peaKiuio
«cepedpsHOro» 3epKaja

OK 01

41.

HazoBurte x KaKOMY KJIacCy
OPraHu4cCKux COGI[I/IHeHI/Iﬁ OTHOCHUTCA
TIIIMOCPHUH

K 3.1

42.

PeaKIII/IFI IMpUCOCIUHCHUS BOAbI
Ha3bIBACTCA ........

OK 04

43.

[IpuBeauTe  Ha3BaHUS  CIEAYIOLIUX
(GyHKIIMOHATIBHBIX TPYIIIL:
- OH,- COH, -COOH, NH>

OK 01

44,

Peaxkiust Mex 1y KapOOHOBOH KUCIIOTOM
Y CIIUPTOM , B PE3YJIbTAaTE KOTOPOI
o0Opasyercst CII0KHBIN A(Up U Boaa
Ha3bIBACTCHL......

OK 04

45.

Kak B OBITY Ha3bIBAIOTCS CIIOKHBIC
3¢buUpPHI TTUIEPUHA U BBICITUX
KapOOHOBBIX KUCIIOT?

I1K 3.1

46.

BLIGepI/ITe JABa JIMITHUX COCOAUHCHUSA :
caxapo3a, OCJIr0jI03a, MypaBbruHad
KHCJIOTA, KpaxXMaJl, I'NNTFOK034d, KaydyK

K 3.1

47.

OMBUIEHHE- ITO.....

OK 04

48.

KakoBa rimaBHas Onojorndeckas POJIib
TJIFOKO3bI B OPTraHn3ME YCJIOBCKA

OK 04

49

CKOpOCTh TOMOT€HHOW XUMUYECKOU
peaKuuy NpornopUMOHaIbHA U3MEHEHUIO:

OK 04

50.

HazoBwute npu3HaKwy,

XapaKTePHU3YIOIIUE COCTOSHHE
XHUMHUYECKOE PABHOBECHE Pearupyromei
CHUCTEMBI

OK 02

4. OueHo4YHbIe cpeaACcTBA pPy0e:KHOIro (TEeMATHYECKOr0) KOHTPOJIS MO
o0ureodpa3zoBaTeIbHOM yueOHo qucuuniaude " Xumus'"

Py0exHblii (TeMaTH4eCKHil) KOHTPOIIb IO TUCIUTUINHE « XUMUS» TIPOBOAUTCS B (hopme

MIPOBEPOYHBIX PabOT MO pa3jiesiaM OCHOBHOTO MOJYJISl Ha OTAENbHBIX 3aHATHUSAX, KEHCOB.

XUMHYECKHUE PCAKIITUN>

KOHTpOHLHaSI pa60Ta COACPIKUT YCTHIPC BUA 3aJlaHUI;

4.1. Pazgea 1. Pazmen 2. IlpoBepounas padora «CTpoeHuHe BelllecTBa H

1. 3agaum Ha cocTaBICHUE XMMUYECKHX (DOPMYIT IBYXaTOMHBIX COSAMHEHHMN 110 UX




Ha3BaHHUIO.

2. 3agauM Ha COCTAaBIICHWE YpPaBHEHUM peakiMii: COCAWHCHMS, 3aMCIICHUS,
pasnokeHusi, 0OMEHa U PeaKIMil C yJaCTHEM KOMIIEKCHBIX COCTMHEHHUI; OKUCITUTEIIBHO-
BOCCTaHOBUTEJIBHBIX PEAKIUM.

3. 3ajgaHus Ha COCTaBJIEHUE MOJIEKYIIPHBIX M HOHHBIX PEAKIMH TUAPOIIN3a COIIEH,
YCTAHOBJICHUE U3MEHEHUSI KUCIIOTHOCTH CPEbI.

4. 3amaun Ha pacyeT KOJIMYCCTBEHHBIX XapaKTEPUCTUK [0 ypPaBHEHHAM
XUMUYECKUX PEaKIUi: MAacCOBOW WMJIM OOBEMHOW [IOJIM BBIXOJA MPOAYKTAa PEaKIuu
COCIMHEHUS OT TEOPETUYECKM BO3MOXKHOTO; OOBEMHBIX OTHOLICHHH  Ta3oB;
KOJINYECTBEHHBIX XaPAKTEPUCTUK HCXOJHBIX BEHIECTB U MPOJAYKTOB PEAKIIMHU; MacChl
(0OBeM, KOJIMYECTBO BEIIECTBA) MPOIYKTA PEAKIIMU, €CJIM OJTHO U3 BEIIESCTB JaHO B BUIC

pacTBOpa € OMPEAEIEHHOW MaCCOBOM J0JIEH pacTBOPEHHOTO BELIECTBA.

1 BapuanT 2BapUAHT

l. HOHI/H_HI/ITG YpaBHCHMUA, ypaBHHP'ITe, COCTAaBbTC ITIOJIHBIC U COKPAILICHHBIC HOHHLIC
YpaBHEHHSL.

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

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

Zn Bra + H2SO3 = Mn Cl2 + KOH =
2. [IpocraBbTe CTEIICHU OKUCICHHS SJIEMEHTOB B CJICAYIOIINUX COCAMHECHUSX.
Bi205, Gap03, CCls HMnO4 FeO, PbO,, PCls, HclOg,
H2Cr207, H2CrOg4, SnSo. XeFq

3. OHpe,I[CJ'II/ITC THUN XUMHYECKOMN CBSI3U B JaHHBIX BCIICCTBAX, JOKAXUTEC 5TOC
IIOMOIIBIO CXEM.

KCI, O.,PH3, Ag, Cl2, NaBr, MgCly, Hz, SO, Cu, Nal, F2, Fe,

4. PaccraBbTe K03((HUIIMEHTHI, OTIPEIeNIUTE TUIl PEAKIIUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr

6) HNO3 + CaO— Ca(NO3)2+H20 B ) NaOH + H2SO4 — NazSOs + H,0 + Q

5. o ypaBuenwuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BeIYHCTUTE KOTUYECTBO BEIIECTBA MEIH,
ecnu B peakiuto ¢ xjaopuaom menu (I1I) serynuno 480 r maruus.



4.2. Pa3nen 3. CTpoeHue U CBOMCTBA HEOPraHNYECKUX BeleCTB.

IIpoBepounasi padora «CBOMCTBAa HEOPraHUYECKUX BelleCTB)

[Ipouepounas paboTa COACPKUT TPH BUAA 3aTaHUM:

1. 3amaum Ha pacuer MaccoBOW JONMM (Macchl) XHUMHUYECKOTO 3JIEMEHTa
(coenuHeHus ) B MOJICKYJIE (CMECH).

2. IlpakTuyeckue 3aaHus Mo KiaccuuKayu, HOMEHKIATYpPEe U XUMUUYECKUM
dbopMyliaM HEOPraHWYECKHX BEIISCTB PAa3JIMYHBIX KJIACCOB: OMNpEICICHHE Kiacca
HEOPraHWYECKUX  BELIECTB,  Ha3blBaTh  HEOPraHUYECKHE  COCAMHEHUs IO
MEXIYHApOJAHON U TPUBUAIBHON HOMEHKJIAType 10 XUMUYECKUM (opMyIam.

3. 3amaHus HAa COCTaBJICHHE YpPAaBHEHMH XMMHMYECKHX PEAKIUHA C ydacTUEeM
MPOCTHIX U CIOKHBIX HEOPTaHMUYECKUX BEIIECTB: OKCHJOB METAJJIOB, HEMETAIJIOB U
aM(OTEepHBIX AJIEMEHTOB; HEOPraHWYECKMX KHCIOT, OCHOBaHMH U  aM(OTEpHBIX
TUAPOKCUIOB, HEOPTAHMUYECKUX COJICH, XapaKTepU3YIONINX HUX CBOWCTBA M CIIOCOOBI
MOJTyYCHHUSI.

1-e6apuanm.
1. Jansl BemectBa: xmopua meau (1), consnas kucnora, okcua meau (II), ruapokcun kanms,
okcun pocdopa (V), okcup kamusi, Cyabdar KaJiusi HaTpus, cepHasi KUCIIOTa, Cylb(ar xeye3a
(III), runpokcu anroMUHMS, TUTUApoopTodocdaT Kamus, yrapHblil ra3, THIPOKCU] ATFOMUHHUS.

CocraBbTe (OpMYIIBI BEIIECTB U PACIIPENCTUTE UX IO OCHOBHBIM KJIacCaM HEOPTaHUYECKUX
COEIMHEHUI.

2. Harmmmure YpaBHCHHA XUMUYCCKHUX pCaKHHﬁ, C IOMOMIBIO KOTOPBIX MOKHO OCYIICCTBUTD
CJICaAyromue rnmpeBpalcCHusA:

Fe — Fe20O3 — FeCls — Fe(OH)3 — Fe;03 — Fez(S04)3 — BaSO4
VYKaxuTe TUI KaKI0M XUMUYECKON pEaKInu.

3. C xakuMU M3 NMEPEUYMCICHHBIX BEIIecTB OymeT pearupoBath okcua Kaaus: SO2, NaOH, HCI,
H20, CaO, Oz, Cu(OH)2? Hanummte ypaBHEHHUS BO3MOXKHBIX PEaKITHIA.

4. CocTaBbTe YpaBHEHUSI XUMHUYECKUX PEAKIIMNA, CXEMBI KOTOPBIX JaHbI HUKE:
1. Mg+... > MgSOs+ H>
2. SO3+ ... —» CaSOq4
3. Ca(OH)2+... —» ...+ H.0
4. P20s+ ... — NazPOs+ H20
5. K2SOs+ ...— BaSO4+ ...
6. CaCOsz+...— H20+ ...+ CO2
2-BapHAaHT.

1. Mans! BemecTBa: cynbdar antomMuHus, ruapokcua xenesa (I1I), okeun Hatpus, azoTrcras
KHCJIOTa, THAPOKCOXJIOPU MarHusi, OKCUJ LIWHKA, TUIPOKCU]] KaJIbIHsl, CEpPHUCTAs KUCIIOTA,
oprodocdar kanus, XJI0pua amoMuHuS, cyabdun xenesa (1), yrinexucisiii ra3, CUIMKaTt
xpoma(Il). CoctaBbTe GOpPMYIIBI BELIECTB U PACHPEACTUTE UX [0 OCHOBHBIM KJIaccam
HEOPraHUYECKUX COEAMHEHUH.



2. Hanmummre ypaBHEHUSI XUMUYECKUX PEAKLUM, C TOMOIIBI0 KOTOPBIX MOYKHO OCYIIECTBUTh
CIIEYIOIINE IPEBPALLICHUS:

Zn — ZnO — ZnCl; — Zn(OH)2 — ZnO — Zn3(PO4)2 — P20s
VKaXHUTE THIT K&XKI0W XUMUUECKOH PEaKInu.

3. C KaKMMH M3 IEPEUUCICHHBIX BEUIECTB OyeT pearupoBath cepHas kuciora: K20, HCI,
NaOH, Mg, N2Os, CuCl,, Cu(OH),? Hanumimre ypaBHEHHS BO3MOKHBIX PEaKIIUii.

4. CocraBbTe YpaBHEHHS XUMUYECKHX PEAKIIMI, CXEMbI KOTOPBIX JaHbl HHKE:
1. SO2+ ... > K2S0O3
2. Ba(OH)2+... — ...+ H20
3. Ca+...— Ca(NO3)+ H:
4. N2Os+ ... — LiNO3
5. KCl+... > AgCl+...
6. FeCls+... — ...+ Fe(OH)3

4.3. Pa3nen 4. CTpoeHHe U CBOWCTBA OPraHUYeCKHX BelllecTB.
IIpoBepounas padora «CTpoeHue U CBOICTBA OPraHMYeCKUX BelecTB)
[To uroram uzyuenus pazaena 4 odyqaromuecs OyayT CIOCOOHBI:

- OIpenensTh IIPUHAJICKHOCTh BEIIIECTB K  pa3jiMyHbIM KJ1acc
aM OpraHMYECKUX COEIUHEHMI; TOMOJIOTH U U30MEPHI;

- Ha3blBaTh W3YYEHHBIE BELIECTBA 10 «TPUBHAIBHOW» WIN MEXITyHApOJHOU
HOMEHKJIATypE;

- XapakKTepu3oBaTh CTPOCHHUE U XMMHUYECKHE CBOMCTBA H3yUEHHBIX
OPraHUYECKUX COCUHECHUN;

- OOBSCHATH 3aBUCHMOCTb CBOWCTB OPraHMYECKUX BELIECTB OT UX COCTaBa U

CTPOCHMUS;
- TPOBOJUTbH BBIUUCIIEHUS 10 XUMUUYECKUM (pOpMyiaM U ypaBHEHUSIM.
Tematuueckuil KOHTPOJIb OCYIIECTBIISIETCS METOOM TecTupoBanus (1) wiu B

¢dbopMe nCbMEHHON paboThI, BKIIOYAOIEH IpakThuueckue 3aganus u 3aaaqn (II).

1. BemecTBO, cOCTaB KOTOPOTO BRIpAKEH MOJIEKYJIsIpHO# (opmysoi C3Hg, oTHOCHTCS

K KJIaccy:
1) Apensi 2) aJKaHbI
3) AunkeHbl 4)anKHbBI
2. HasBanue Bemiectsa, popmyina koroporo: CH3-CH(CH3)-CH2-CH2-OH
A) Oyranon-2 b) mnenranon-2
B) 2-merunOyranon-4 r) 3-meTunodyranon-1
3. Bemecto, nmerommee popmyny CHo=CH2 Ha3biBaeTcs:
1) STUJIEH
2) CIMIEPUH

3) IPONAHOJ



4,
1)
2)
3)
4)
5.
1)
2)
3)
4)
6.
1)
2)
3)
4)
7.
1)
2)
3)
4)
8.

BemecTBo, Ha3BaHME KOTOPOTO MPOMMOHOBAS KUCIOTA, UMEET (hopMyIry:
CoHsOH

(CM)2NH

CH3-CH2-COOH

C3HyOH

s aikaHOB XapaKTepHa peakilus:
npucoenuuenus: Hy

XJIOPUPOBAHUS HA CBETY

oOecupeunBanus pacrsopa KMnO4
MOJIMMEPU3ALUU

MeTtaHou pearupyer c:

HaTpUEM

BOJIOH

BOJIOPOIOM

METaHOM

YKcycHasi KHCJIOTa BCTYIAET B PEAKIIUIO C:
AgNO3

NaCl

Na2CO3

H20

BepHbl 11 yTBepKIeHUS:

. AMUHBI IPOSIBJISIFOT OCHOBHbBIE CBOWCTBA

. AMUHOKMCIIOTEI IMPOABJIAIOT TOJIBKO OCHOBHBIC CBOMCTBaA

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

10.

1)
2)
3)
4)

11.

BEPHO TOJBKO A

BEPHO TOJBKO b

BEpHBI 00a yTBEPKACHUS

HEBEPHO HU OJTHO M3 YTBEPKICHUM

VYpaBuenne xumuueckou peakiiuu C2H6+CI2*C2HS5CI+HCI saBnsercs:
peakiieit 3aMeleHuns, MPoTeKaloel o paTuKaTbHOMY MEXaHU3MY
peakuuei npucoeAMHEHUs, IPOTEKAOUIEH 0 PaAUKaTIbHOMY MEXaHU3MY
peakuuei 3aMenieHus1, MpoTeKaroel N0 HOHHOMY MEXaHU3MY
peakuuei npucoeaAMHEHUs, IPOTEKAOUIEH IO HOHHOMY MEXaHU3MY

B peakuuto «cepedpsHOTo 3epkana» (¢ aMMUA4YHbIM pacTBOPOM OKCUAA
cepebpa) BCTyIaeT:

3TaHOII

TJII0KO3a

TJIHIEPUH

Kpaxmai

YcTaHOBUTE COOTBETCTBHUE MCKAY Ha3BAHUECM BCIICCTBA U KJIIAaCCOM



(TpymImoii) OpraHUYECKUX COCTUHEHHH, K KOTOpOMY(-0i1) OHO TPUHAICIKHUT.
Ha3zBanue
BEIIIECTBA
A)
CH3COOH
b)CH3-CH2-CHs3
B)CH>=CH-CHz-
CH3
I') CH3-CH2-OH
Kunacc oprannueckux coeMHEeHHI
1) OJIHOATOMHBIE CITUPTHI

2) YTJIEBOJIBI

3) KapOOHOBBIE KUCIOTHI

4) apoOMaTHYECKUE YTIIEBOIOPOIbI
5) HeMpe/IebHbIE YIIEBOI0POJIbI
6) Tpe/IeNbHbIE YIIIEBOI0POIbI

12. B cxeme npeBparieHuii

15000C KaT +Br;
CHa X1

BeniecTBaMu X1 U X2 COOTBETCTBEHHO

OeH301 X2

SABJIAIOTCA:
1) alleTUJIEH
2) STHIIEH

3) OpoMOEH3011

4) XJIOpOEH30T
5) (eno
6) LIUKJIOTEKCAH

13. Ompenenure MoONEKyIsIpHYIO (OpMyITy BeliecTBa, cojepxamiero 37,5%
yraepoaa, 50% xuciaopona u 12,5% Bomopona. OTHOCUTENbHAs IIOTHOCTH

IIapoB ATOTO BEUIECTBA 110 BOJOPOAY paBHa 16.

1) CH30OH

2) C2oHsOH

3) HCOOH

4) CsHsOH

14.  CkosbKO JIUTPOB BOAOPOA OTpedyeTcs 1 obpazosanus 10,2 I 3THIOBOTO

CIIUpPTa U3 alleTalIbJICTH/Ia, €CITM BBIXOJ] IPOAYKTa peakiuu coctapiser 80%?

1) 6,2 11
2) 3,1n
3) 12751

4) 11,2



5. Bonpocw! uis1 1ud)pepeHIMPOBAHHOTO 3a4eTa

1. Tlepeuncnure OCHOBHBIC MOHATHUS XUMUHU.
2. Kak omiinuuTh pu3ndeckoe BICHUE OT XUMUYECKOTO?
1. Kakue cBoiicTBa XMMHUYECKUX 3JIEMEHTOB U3MEHSIIOTCS IEPUOINYECKU?
2. TlokaxxuTe B IEpUOIUYECKON CUCTEME MEPUOJIbI XUMUUECKHUX JIEMEHTOB U 00BICHUTE
W3UYECKUI CMBICT IEpUOoAa.
3. TlokaxkuTe B IEPUOAUYECKON cHCTEME TPYIIIbl XUMUYECKHX 3JIEMEHTOB U OOBSICHUTE
(U3UUECKUii CMBICIT I€JICHHUS DJIEMEHTOB Ha TPYIIIBI U MOATPYIIIIEI.
YeMm xapakTepu3yorcs S-, p-, d- u f-aaementsi?
CKOJIBbKO NPOCTPAHCTBEHHBIX OPUEHTALIUN BO3MOXKHO JIJIS S- U P-3JIEKTPOHOB?
Chopmynupyiite onpesesieHne NOHIATUS «XUMUYECKas CBSI3bY.
OxapakTepu3yiiTe KOBaJICHTHYIO CBsi3b. Kakue BUbl KOBAJIGHTHON CBSI3U BaM W3BECTHBI?
[TpuBenuTe NpUMEpHI.
Cdhopmynupyiite onpeaesieHue MOHITUS «AJIEKTPOOTPUIIATEIIBHOCTY.
9. Vkaxure o01acTé MPUMEHEHUS KOMIUIEKCHBIX COEIMHEHUN Ha 5KEJIe3HOI0POKHOM TPaHCIIOpTE.
10. Oxapakrepu3yiTe 0COOCHHOCTH BOJIOPOIHOM CBSI3H, €€ BIMSHUE HAa CBOWCTBA BEUIECCTB.
11. Yem otnuyaroTcst aMopQHbIE BEIIECTBA OT KPUCTAIIIOB?
12. Chopmynupyiite onpeaesieHue MOHITUN «PACTBOP», «PACTBOPUTEIIBY.
13. Ilepeuuncnute OCHOBHBIE CIIOCOOBI BHIPAYKEHUSI KOHIICHTPAIIH PACTBOPOB.
14. Kakwue BemiecTBa Ha3bIBAIOTCS AJIEKTPOIUTAMHU U HEAJICKTPOIUTAMU?
15. Ompenenute BaJleHTHOCTh U CTETIEHb OKUCIICHUS aTOMOB B BenlecTBax ¢ popmynamu: N2, NFs,
NHs, H202, F2, SO2, SO3, N20Os.
18. Onpenenurte MaccoBYIO OO CEpPhI B Cylb(aTe IBYXBaJIEHTHOIO MeTala, 7,2 T KOTOPOro
MIPHU peaKIuu ¢ U30BITKOM XJiopuia 6apust oopazoBanu 13,98 r ocazaxa.
19. Kakoii 06beM XJI0pOBOIOpOAa MOKET ObITh MOTy4yeH u3 40 11 xmopa?
20. Okcup Ba"aaus (V) nosydaroT CKUTaHUEM IOPOLIKA MeTailia B kuciopoje. Paccunraiite
Maccy BaHaJHsl, HEOOXOAUMYIO JIJIsl TIOJTyYeHus: OKkcuaa Maccoi 50 r.
21.CocTaBbTe JIEKTPOHHBIE (POPMYIIBI IIEMEHTOB C MOPAIKOBBIMU HOMepamu 23, 33.
YeM OTINYAIOTCS UX AJIEKTPOHHBIE (GOPMYITBI?
22. B 200 mut Bojb! pactBoprid 4,0 T okcuja 6apusi. OnpeaenuTe MacCOBYIO JIOJTO
PacTBOPEHHOTO BEILIECTBA B PaCTBOPE.
23. Hanmmute cTpyKTYpHBIE (POPMYITBI CIIETYIONIUX YIIIEBOIOPOJIOB:
a) 2,2-qumertunnpona; 0) 2,2,4-TpUMETHIINECHTaH;
B) 2-MeTWI-3-3THIOYTaH; T) 2,3-muMeTninoyTeH-1.
24. CocTaBbTe ypaBHEHHUs PEAKLIUi, COTJIaCHO CXeMe:
C — CHs4 — CH3Cl — C2Hg — COa.
25. Hanmumute Gopmyity Ui OonpeeieHns: CKOPOCTH XUMHUECKON peaknu.OT Kakux
(aKTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKuu?
26. Kakue peakiuu Ha3biBatoTcsa oopatumbiMu?Chopmynupiite npunnui Jle [llarensbe.
27. HazoBuTe XapakTepHbIC IIBETHBIC PEAKIINN OEIKOB.
28. Yto Takoe peakuus srepuduxanuu? /laiite onpenenenre NoHITHO "cioxHble 3hupsr”
29. IlpuBeauTe MprUMepsl MOHO-, IU- U MTOJINCAXapPUI0B
30. Kakoii ra3 Beiiessiercsi B aroMocepy Mpu C)KUTaHUM TOILIHBA?

No ok
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III. OIIUCAHUE OPIAHM3AIMU OLHEHUBAHUA U ITPABUJI ONPEAEJEHUSA
PE3YJBbTATOB OHEHUBAHUSI.

YpoBeHb MOATOTOBKH 00YYAIOIINXCS IO 00IIe00pa30BaTEIbHON YIeOHOH IUCITUTLTUHE OIICHUBACTCS
B Oammax: «5» («OTIu4HO»), «4» («xopolioy), «3» («yIOBIECTBOPUTEIBHOY), «2» («HEYHOBIIE-
TBOPUTEIILHO) .

Onenka «omauuno» - OOydYalOIIMKCA TIOKA3bIBACT IIOJIHBIE M TIIyOOKHME 3HAHHA
POrpaMMHOr0 MaTepuaa, JOTHYHO U apryMEHTUPOBAHO OTBEYAET Ha MOCTABIECHHBINA BOIPOC, a
TaK)Xe JIOMOJIHUTEIbHBIE BOIMPOCHI, MOKA3BIBAET BBICOKHI YPOBEHb TEOPETUUYECKUX 3HAHMM.
[IpakTuueckyro yactp BoinonHsAeT Ha 100%.

Onenka «xopowo» - OOyYalOLIMICA TOKa3bIBaeT TINIyOOKHE 3HAHHUS IPOTPAMMHOIO
MaTepuaia, FpaMOTHO €ro M3Jiaraer, JOCTaTOYHO MOJHO OTBEYAeT HA MOCTaBIECHHBIA BOMPOC U
JOTIOTHUTEIFHBIC BOTIPOCHI, YMENIO GOpMYyIUpPYET BBIBOIBI. B TOKe BpeMsi MPU OTBETE IOMyCKAeT
HeCylIeCTBeHHbIE NorpemHocTy. [IpakTrueckyto yacte BoinoaHseT Ha 90%-80%.

Onenka «yoognemeopumenvHo» - OOYYAIOIIMHCS TOKa3bIBACT JIOCTATOYHBIE, HO HE
rIyOOKHe 3HAHUSI MPOTPaMMHOTO MaTepuaia; MpU OTBETE HE JOIMyCKaeT IpyObIX OUIMOOK WK
MPOTUBOPEUYM, OMHAKO B (OPMYIUPOBAHWU OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMeHTanuedl u BbIBOAaMH. JlJi MONydyeHUs NPaBUIBLHOTO OTBETa TpedyeTcs
yTOYHSsIOIKe Bompockl. [IpakTiudeckyro yactsb BoinonHseT Ha 70%-60%.

OueHka «Hey0081emeopumenbHo» - 00y4YalOIUIC TOKA3bIBAET HEIOCTATOYHBIC 3HAHMS
POrpaMMHOT0 MaTepuania, He CIIOCOOeH apryMEHTHPOBAHO U IMOCJIEIOBATEIBLHO €ro M3jaraTh,
JIOTTyCKaeTCsl TpyObIe OIMOKHM B OTBETaX, HEMPABMIHLHO OTBEUYAET HA MOCTABIECHHBIN BOMPOC WU
3aTpyaHseTcs ¢ OTBeToM. [IpakTrueckyro 4acTh BhIIOIHSAET HA MeHee 50%.

Hugpgpepenyuposannoiii  3auem TPOBOAUTCA B NEPUOJA  IK3aMEHALIMOHHOW CECCHH,
YCTaHOBJICHHOW KaJeHIapHBIM y4eOHbIM TpaduKoM, B pe3yibTaTe KOTOPOro MpernojaBaTesieM
BBICTABJIIETCS UTOTOBasi OLIEHKA B COOTBETCTBUU C IPaBUJIAMHU OIPENEIECHUS] pe3ysIbTaTOB
OILICHUBAHMUS.



