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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:
OO6meoOpa3oBaTenbHas ydeOHas AMCLHUIUIMHA «XUMUS» SIBISIETCd  00s3aTENbHOM  YacThIO
o0mieo0pa3oBarebHOrO0 IUKIa 00pazoBaTeNbHON mporpammbl B cootBercTBuM ¢ DPI'OC mo
cnernuanbHOoCcTH 23.02.07 TexHu4ueckoe 00CTyKUBaHHE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

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 XUMUYECKUX TTPOLIECCOB U SIBICHUHN
B OKpYXKalollel cpeje, LEJIOCTHON HaydyHOW KapTUHBI MHUpA, B3aUMOCBSI3U M B3aMMO3aBUCHUMOCTH
C€CTCCTBCHHBIX HaYK,

2 Pa3BUTh YMEHHSI COCTABIIATH (HOPMYJIbl HEOPTAHUYECKUX i OPTaHUYECKUX BEIIECTB, YPABHEHHSI
XUMHUYECKUX peakUud, OOBIACHATh HUX CMBICI, WHTEPIPETUPOBATh PE3YJIbTAThl XUMHYECKHUX
9KCIIEPUMEHTOB,

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

4) pa3BUTh yMEHHUS HCIOJIb30BaTh HH(DOPMAIMIO 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) chopmMupoBaTh NOHMMAaHHE 3HAYMMOCTHU JOCTHXKEHUN XMMHUYECKON HAYKU U TE€XHOJIOTUHN AJIs
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 IUCHUIIMHA UMeeT npu popmupoBanuu u pazsutuu OK u ITK



Koa u HauMeHOBaHMe

HHaHpreMble PE3yJbTAThI 0OCBOCHUA TUCIHTUIIJINMHBI

(opMHupyeMBbIX KOMIIETEHIH I O0mme JMcuuIInHapHbIe
OK 01. Beibupats cioco0sl B yacTu TPyA0BOr0 BOCIUTAHMSA: - BJIAJETh CUCTEMOM XMMMYECKHMX 3HAaHUHU, KOTOpas
peleHys 3a1a4 - TOTOBHOCTb K TPYAY, OCO3HAHUE IEHHOCTU MACTEPCTBA, | BKIIOYAET: OCHOBOIIOJIararome HOHSTHS

npodeccuoHaNbHOM e TEIbHOCTH
MIPUMEHHUTEIBHO K PA3IUUYHBIM
KOHTEKCTaM

Tpynoiooue;

- TOTOBHOCTH K AKTHUBHOM JIeATEeTbHOCTH
TEXHOJIOTUYECKOW M  COLMAIBLHOM HAIpaBlIEHHOCTH,
CIIOCOOHOCTh ~ WHHUIIMUPOBATH,  IUIAHUPOBAaThH |
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1E€ATEIbHOCTB;

- MHTEpPEC K paziuyHbIiM cdepaMm mnpodeccuoHaTbHON
NeSITeNIbHOCTH,

Osaanenue YHHMBepPCAJIbHbIMH
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

a) 0azoBble JIOTHYEeCKHUe JAelicTBUA:
- CaMOCTOATENBHO (POPMYIHPOBATh M AKTYaJIU3UPOBATH
pobIeMy, pacCMaTpUBATh €€ BCECTOPOHHE;

yueOHBbIMH

- yCTaHABJIMBATh CYIICCTBEHHBI TPHU3HAK WM
OCHOBaHUSl JUIsl CpaBHEHHUs, KiIacCUUKALIUU U
0000IIECHHS;

- OTIPENIETIATH 1NN IeATeTbHOCTH, 33/1aBaTh TapaMeTpPhl
Y KPUTEPUU UX JTIOCTUKEHUS;

- BBIBIATh 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B
paccMaTpuBaEMBbIX SIBJICHUSX;

- BHOCUTHb KOPPEKTHBBI B JCSATEIHHOCTh, OIICHHBATh
COOTBETCTBUE PE3YyJbTATOB LEJISM, OLIEHUBATh PHUCKHU
MMOCJICACTBUI JIESITEIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TpU
KU3HEHHBIX TIpoOIIeM

0) 0a30BbIe HCCJIeN0BATENbCKHE e CTBHS:
- BJAJeTh HaBBIKAMU Y4e€OHO-MCCIENOBATEIbCKOU H
MPOCKTHON NIEATETLHOCTH, HaBBIKAMHU Ppa3pelIeHUs
npooiem;

- BBUBJISITh  NPUYUHHO-CIICICTBEHHBIE CBSI3U W
aKTyaJIM3UpOBaTh 3a/ayy, BBIJBUraTh THUIIOTE3y €€

pelIeHnn

(XMMUYECKUil 3JIeMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa
aroma, s-, p-, d-3JeKTpOHHBIC OPOUTATIH ATOMOB, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPHUIATENHLHOCTD,
CTEIEHb OKUCJIEHMS, XUMHMUYECKas CBfA3b, MOJIb,
MOJIIpHAas Macca, MOJSPHBIA 00beM, YIrIepOIdHBIN
CKelneT, QyHKIMOHATIBHAS TPYIIIA, PaUKaI, H30MEpHs,

U30MEphl,  TOMOJIOTMYECKMH  psil,  TOMOJIOTH,
yIJIEBOAOPOABI,  KHCIOPOA- U a30TCOHAEpIKallue
COEJMHEHUs, OHOJOIMYECKH aKTHUBHBIE BEILECTBA
(YyrineBoasl, KHpBL, O€JIKH), MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIpHBIE
COCIMHEHUS, KpUCTAJNIMYeCKas pelieTKa, THIIbI
XUMHYECKHUX peakuuit (OKHCIHUTENBHO-
BOCCTAHOBUTENbHbIE,  9K30-U  SHIOTEPMHUECKHUE,

peaknMy MOHHOTO OOMEHa), pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, D3JEKTPOJIUTUYECKAsT JUCCOLMALUS,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHYECKON
pPCaKknun, XUuMHUYCCKOC paBHOBCCI/Ie), TCOPHUH U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHS OpraHHMYecKUX
BEILIECTB AM. byrneposa, TEOpUs
ANEKTPOJINTUYECKOW TUCCOLMALUY, NEPUOANYECKUN
3akoH [[.. MenneneeBa, 3aKOH COXpaHEHUSI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMUYECKHH  S3BIK XUMHU,
(aKTOJIOrMUECKUE CBEICHUS O CBOICTBax, COCTaBe,
MOJIy4eHUN u 0e30nacHOM HCIOJIb30BaHUU
BOXHEHIINX HEOPraHWMYECKUX U  OPraHUYeCKHX
BCIIECTB B 6LITy n HpaKTquCKOﬁ JACATCIIbHOCTH
4eJI0BEKa;

- yMeTb
B3aUMOCBSI3b

BBIBJISIT  XaPAKTEPHBIC
U3YYCHHBIX  IOHSTH,

NpU3HAKU U
MIPUMECHSITh




pelleHrs, HaXOAWTh ApPTyMEHTHI IS JI0Ka3aTelIhCTBa
CBOMX YTBEPXKJCHHUH, 3a7aBaTh IMapaMeTPbl U KPUTCPHUU
pelIeHus;

- aHAJM3UPOBATH IOJIYUCHHBIC B XOJIe PEIICHUS 3a7aun
PE3yNIbTaThl, KPUTHYECKH OIICHUBATH UX IOCTOBEPHOCTD,
MIPOrHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBHSIX;

- YMEThb TEPEHOCHTHh 3HAHWS B II03HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HEICATCIIBHOCTH,

- YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX
obacTei;

- BBIJIBUTaTh HOBBIC HJICH, NPEIaraTh OPUTHHAILHBIC
IOJIXOJIbI M PEIICHUS;

- CIOCOOHOCTh MX MCIIOJIB30BAHHUS B IO03HABATEIHLHON U
COLIMAJILHOM MTPAKTHKE

COOTBETCTBYIOIIME MOHATHUSA MPU ONMMUCAHUU CTPOCHUS
Y CBOMCTB HEOPraHWYECKUX U OPraHMYECKHUX BEILECTB
U WX T[PEBPALLECHUN; BBIABIATH  B3aUMOCBS3b
XUMHYECKHUX 3HAaHUU C HOHATHAMH u
IIPEACTABICHUSAMU  JPYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb MCIOJIb30BaTh HAMMEHOBAHUSA XHMHMYECKHUX
COCIMHEHUN MEKIYHAapOJHOIO COK3a TEOPETHUECKON
U TPUKIAJHOM XMMHHM W TPUBHAIIBHBIC HAa3BAHMS
BO)XHEHIINX BELIECTB (3TWUJICH, alleTWIEH, INIMLEpPUH,
denon, dopmanpaerua, yKCycHas KHUCIOTa, TIIMIUH,
yrapHblii ra3, YIVIEKUCIBIA ra3, aMMMaK, TralleHas
U3BECTh, HEralleHas W3BECTb, IIUThEBAs CONA H
JPYTuX), COCTABIATH (OPMYJbl HEOPraHUYECKUX U
OpPraHMYEeCKHX BEIIECTB, YPAaBHEHUS XUMHUYECKUX
peakuuii, OOBSICHATP MX CMBICH; IOJITBEPkKIATh
XapakTEepHblE  XMMHYECKHE  CBOMCTBA  BEILECTB
COOTBETCTBYIOIIMMHU DKCIIEPUMEHTAMU W 3aIlUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUI;

- YMETb YCTaHaBIUBATh IPUHA/JICKHOCTb U3yYEHHBIX
HEOPraHWYeCKMX U  OpPraHMYECKUX BEIIECTB K
OIPEIEIEHHBIM KJlacCaM W TIpYIIaM COCAVHECHUH,
XapaKTEepU30BaTh UX COCTaB M BAKHEWININE CBOWCTBA;
OTpeNieNATh BUIbl XMMUYECKUX CBA3EH (KOBaJeHTHas,
WOHHAs,  MeTaJUIM4ecKas,  BOJAOPOAHAas),  THIIbI
KPUCTAJUIMYECKUX pELIETOK BEILECTB;
KJIaCCU(UIIUPOBATh XUMUYECKUE PEAKLINH;

- copMupoBaTh MPEACTABICHHUS: O XUMHUYECKOH
COCTaBJISIIOIIEH €CTECTBEHHOHAYYHOW KApTHUHBI MHUpA,
poJIM XUMHUHM B TII03HAHUU SBJICHUU IIPUPOJBI, B
(GbOpMUPOBAHUY MBIIIIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(GYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAWMOW st
pelieHusl NpPaKTUYECKHX 3aJad M SKOJOTHYECKH
000CHOBaHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHON Cpenie;




-  YMETb TPOBOAUTHL PpacCdYCTbhl 110 XUMHUYCCKUM
dbopMynaM M YpaBHEHMSIM XUMHYECKHX pEaKIHi ¢
HUCIIO0JIBb30BaHUCM (1)I/I3I/I‘ICCKI/IX BCJIMYMH,
XapaKkTepU3yIOIIUX BEHIeCTBA C KOJIWYECTBEHHOMN
CTOPOHBI: Macchl, o0ObeMa (HOpPMAaJIbHbIE YCJIOBHS)
ra3oB,  KOJMYECTBa  BEIIECTBA;  HCIOJIb30BaTh
CUCTCMHBIC XHWMHUUYCCKHUC 3HAHUA JII [NPUHATUA
pelIeHui B KOHKPETHBIX JKU3HEHHBIX CHUTYyalUsX,
CBA3aHHbIX C BCUICCTBAMU U UX IMTPUMCHCHUCM

OK 02. Mcnonw3oBaTh
COBPEMEHHBIE CPE/ICTBA TIOUCKA,
aHallM3a U UHTEepIIpeTalun
uHpopManuu 1 HHPOPMAIIMOHHEIE
TEXHOJIOTUH JIJISl BBIITOJIHEHUS
3as1a4 mpodeccHoOHATBHON
JeSITeNIbHOCTH

B 001acTH IEHHOCTH HAYYHOTI'O IO3HAHMS:

- c(OpPMHPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM MU OOLIECTBEHHOW IPAKTHKH, OCHOBAHHOTO Ha
Ualore  KyJnbTyp, CIOCOOCTBYIOIIEIO  OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MUPE;

- COBEpPIICHCTBOBAaHUE S3BIKOBOW M YUTATEIbCKON

KyIbTYpbl KaK CpEICTBAa B3aUMOJCHCTBUS MEXIY
JIIOJbMU U NTO3HAHUS MUPA;

- OCO3HaHHE ICHHOCTH HAay4YHOW JEATEeNbHOCTH,
TOTOBHOCTB OCYILECTBIIATh IIPOEKTHYIO "
HCCIIEIOBATENbCKYIO I€ATEIbHOCTh UH/IMBUIyaJIbHO U B
rpynne,

Osianenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) pa6ora ¢ ungopmanueii:

- BIQJIETh HAaBBIKAMHU IOJy4YE€HUS HHDOpPMAIUK U3
UCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSITEIBHO
OCYILECTBIATh IIOUCK, AaHalW3, CHUCTEMATU3alMI0 U
UHTEpIpeTaluio HHQOPMALMKU DPA3IUYHBIX BHUIOB H
¢bopM npencTaBieHus;

- CO3/1aBaTh TEKCTHl B Pa3jIMYHBIX (opMmaTax ¢ y4eToM
HazHaueHUs WHPOpMAllMM U LEJIEBOM ayaUTOPHH,
BbIOMpass ONTHUMalbHYI0 (QOpMYy TMpEACTAaBICHUS W
BU3yalIU3aluy;
- OLICHUBATh

JOCTOBCPHOCTD, JIETUTUMHOCTD

- yMeTh IUIAHUPOBATh W BBIMNOJHATH XUMHUYECKUI
AKCIIEPUMEHT (MIPEBPAICHHUS OPTraHUYECKUX BEIIECTB
MIpU HarpeBaHUH, MOTYYCHHE STUJICHA H U3yYEHUE €ro
CBOMCTB, KayeCTBEHHBIC PEAKIMU Ha aJbICTHU]IbI,
Kpaxmall, YKCYCHYIO KHUCIOTY; JeHaTyparus OeIKoB
IpU  HAarpeBaHWU, IIBETHBIE pPEAKIMU  OEJIKOB;
MPOBOAMTh PEAKIUM HOHHOTO OOMEHa, OINpeaemsTh
Cpely BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU Ha
cynear-, kapOoHaT- U XJOPUA-aHUOHBI, Ha KATHOH
aMMOHWUSI; peliaTh SKCIEPUMEHTAIbHBIC 3a7aud TI0
temaM "Merambl" u "HemeTamibl") B COOTBETCTBUM C
MpaBUJIaMU TEXHUKH O0€30MMaCHOCTU MPU OOPAIIEHUH C

BEIIECTBAMM M JaOOPaTOPHBIM  00OPYAOBAaHUEM;
MIPEJICTaBIISITh pe3yabTaThl XUMHYECKOTO
JKCIepUMeHTa B  (opMe  3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX  peakuuid U  (QopMynHpoBaTh

BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;
- YMETh aHAJIM3UPOBATh XMUMHYECKYIO0 WH(OpMaIIo,
MOJIy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTB
MaccoBoi uHpopMaluu, cetb HTEpHET U 1pyrue);

- BJIAJIETh OCHOBHBIMU METOJIaMU HAYYHOT'O MO3HAHUS
BEIIECTB M XHMHUYECKUX SBJICHUW (HaOIIOJeHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJCIIUPOBAHNUE);

- yMEThb TMPOBOJUTH PACUETHI MO XUMHUYECKUM
dbopMynaM M YpaBHEHHSIM XUMHYECKHX pEaKIHMid C
HCIOJIb30BaHUEM (hU3UIECKUX BEJIMYMH,




nHpOpMalnH, €e COOTBETCTBHE MPABOBBIM M MOPAJIBHO-
TUYECKUM HOpMaM;

- HCIOJIb30BaTh CPEACTBA HMH(POPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJIOTHH B  pPELICHUH
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allUOHHBIX
3aga4y ¢ coOmojeHneM TpeOOBaHMK 3PrOHOMUKH,
TEXHUKU 0€301aCHOCTH, TUTHEHBI, pecypcocOepexeHus,
NPaBOBBIX M ATUYECKUX HOPM, HOPM MH(POPMATMOHHOM
0e30I1acHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
nHpopManuu, HHHOPMAIIMOHHOK 0€30MacHOCTH
JMYHOCTH,

XapaKTepU3YIOIMIUX BEHIECTBA C KOJIWYSCTBEHHOMN
CTOPOHBI: Macchl, Oo0ObeMa (HOpPMAaJIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA  BEIIECTBA;  HCIOJIb30BaTh
CHUCTEMHBIC XHMHUYECKHE 3HAHHS JUIS TPUHATHS
pelieHnii B KOHKPETHBIX JKU3HEHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IIPUMEHEHUEM

OK 04. D¢ddextnuBHO
B3aUMOJICHCTBOBATh M PadOTaTh B
KOJIJICKTHBE U KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSITEIIBHOCTH U
CaMOONPEIEIICHUIO;

-OBJIaJICHUE HaBBIKAMHU  y4eOHO-HCCIIEIOBATEIBCKOM,
MIPOEKTHOM U COIMANIbHOM JIeATEIbHOCTH;

OBJajieHHe YHUBEPCATbHBIMH KOMMYHHKATUBHBIMH
ACCTBUAMU:

0) coBMecTHas1 1esiITeJIbHOCTD!

- IOHUMATh U MUCTOJIb30BATh MPEUMYIIIECTBA KOMaHIHON
Y UHAUBUYaJIbHOM paboThI;

- NpUHUMATh 1EJIM COBMECTHOM JESTENbHOCTH,
OpraHU30BBIBATh M KOOPJIMHUPOBATH JEHCTBHUS TIO €€
JTOCTHKEHHIO: COCTAaBJISITh J1aH JEHUCTBUH,
pacmpeienarTh poJiMi ¢ Y4€eTOM MHEHHH YYaCTHUKOB
00CYXXIaTh pe3yNbTaThl COBMECTHOM paboThI;

- KOOPIMHUPOBATh M BBIMOJHATH PabOTy B YCIOBUSIX
pealbHOTO, BHUPTYaJLHOTO HW  KOMOWHUPOBAaHHOTO
B3aHMOJCHCTBUS;

- OCYHIECTBIISTh MO3UTUBHOE CTPATETHUECKOE TOBEACHUE
B Pa3IMYHBIX CHUTYalHUsIX, MPOSBISATH TBOPYECTBO U
BooOpakeHue, ObITh MHUITUATUBHBIM

OBjaieHHe YHUBEPCAJIbHBIMU  PeryJasiTUBHbIMH
AeCTBUAMU:

) IPUHATHE ce0sl M APYIUX JKOaei:

- yYMETh IUIAHUPOBATh W BBIIOJHATh XHUMHUYECKUNA
SKCIIEPUMEHT (TIPeBpAllCHUs OPTaHHMYECKUX BEIIECTB
NPY HAarPEBaHWH, NIOJTYYCHUE ITUIICHA U U3YUEHHE €T0
CBOICTB, Ka4yeCTBEHHbIC PEAKIMU Ha albICTUJIbI,
KpaxMaJl, YKCYCHYIO KHCIIOTY; JEHATypauus OeJKOB
NpH  HAarpeBaHWM, [IBETHbIE peakiuu  OeIKOB;
MPOBOJIUTh PEAKIIMA HOHHOTO OOMEHa, ONpeAeysTh
Cpey BOAHBIX PAaCTBOPOB, KAUYECTBEHHBIE pEaKIMM Ha
cynbdar-, kKapOoOHAT- U XJIOPU-aHUOHBI, HA KAaTHOH
aMMOHHS;, peliaTh JKCIEpUMEHTANbHBIE 3aJadd I10
temaMm "Metauibl" u "HemeTamibr") B COOTBETCTBUU C
NpaBUJIaMU TEXHUKU 0€30MaCHOCTH MPH OOpaIeHUH C
BellecTBaMM U J1a00OpaTOpHBIM  00OpYAOBaHUEM;
MIPEJICTaBIISITh pe3ybTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (opMe  3amuch  ypaBHEHHM
COOTBETCTBYIOIIMX peakuuil u  (popMyaupoBaTh
BBIBOJIBI HA OCHOBE ITHX PE3YJIbTAaTOB




- IPUHUMATh MOTUBHI U ApPTYMEHTBI APYTUX JIOACH TpU
aHaJIn3e Pe3yJbTaTOB JICATEIBHOCTH;

- TPU3HABATH CBOE IMPABO W MPABO APYTUX JIOJACH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH MMOHUMATh MUP C MTO3UIUU
JPYTOTo YeI0BEKa;

OK 07. CopnelicTBoBaTh
COXPaHEHHIO OKPYXKAOIICH
Cpelibl, pECYpCOCOePEKEHHIO,
NPUMEHSTH 3HaHUSI 00 M3MEHCHUHU
KJIUMaTa, MPUHIIHATIBI
OepexKIIMBOTO MPOU3BO/ICTBA,

3¢ (HEeKTHBHO JACHCTBOBATH B
YPE3BBIYANHBIX CHUTYAIUSIX

B o6s1acTH 3K0/10rMYECKOr0 BOCIIMTAHHUSA:

- c(OPMHUPOBAHHOCTb  HKOJOTHYECKOM  KYJBTYpBHI,
IIOHUMAaHHUE  BIMSAHUSA  COLMAIBbHO-3KOHOMMUYECKHUX
IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOU
Cpensl, OCO3HaHUE 1J100aJIbHOTO Xapakrepa
9KOJIOTUYECKUX MPOo0IIeM;

- IUIAaHUPOBAaHME U OCYIIECTBICHHE JACUCTBUU B
OKpYXKalIllel CcpeAae Ha OCHOBE 3HaHWS Lelel
YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEIPUATHE ACUCTBUH, NPUHOCSIIUX BpEX
OKpY>Kalollel cpere;

- yMEHUE  TPOrHO3MPOBaTh  HEOJArONpUSTHBIE
JKOJIOTUYECKHE  IOCJIEICTBHS  NPEAIPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPALLATD UX;

- pacIIMpEHHE OIbITa ACATEIBHOCTH HKOJIOTHYECKON
HaIlpaBJICHHOCTH;

- OBJIaJICHUE HaBbIKaMH y4eOHO-HCCIIe10BaTENbCKOM,
IIPOEKTHOM ¥ COLIMAIIBHON ACSITEIBHOCTH;

- copMupOBaTh MPEACTABICHHUS: O XHUMHYECKOU
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOU KapTHUHBI MHUpa,
poJIM XMMHUM B ITIO3HAHMM SBJIGHUN NPUPOIBI, B
(GbOopMUPOBaHUY MBIILIEHUS U KYJIbTYpPbI JIMYHOCTHU, €€
(YHKIIMOHATBFHON TPAaMOTHOCTH, HEOOXOIUMOM ISt
pelieHusl NPaKTUYECKUX 3aJad M 3KOJIOTMYECKH
000CHOBAHHOI'O OTHOLIEHMSI K CBOEMY 3J0pPOBbIO U
MIPUPOJHON cpene;

- yMeThb coOirofaTh MpaBuUia  SKOJOTUYECKU
1[e1eCO00pa3HOro TOBeNeHUsT B OBITY M TPYAOBOM
JIESITEJIBHOCTH B LEJISIX COXPAaHEHUS CBOETO 3/J0POBbS U
OKpYXarolled  TNpUPOJHOW  Cpedpl;  YYUTHIBATh
OMACHOCTh BO3JCHCTBUS Ha JKUBBIE OPraHU3MBbI
OIPEEIIEHHBIX BELIECTB, IOHUMAasl CMBICII ITOKa3aTeNs
IIPEAEIIBHON JOIMYCTUMOM KOHLEHTpaluu

IIK 1.2. OcymiecTBasTh
TEXHUYECKOE 00CITy)KHUBaHHE
ABTOTPAHCTIOPTHBIX CPE/ICTB.

-HaumenoBanus, Ha3HA4eHUs W MapKUPOBKHU
TEXHUYECKUX JKUJIKOCTEH, CMa30K, MOIOIIUX COCTaBOB,
rOprOYe-CMa304HbIX MaTepHAIOB W IpPaBWIA HX
IIPUMEHEHUs] U B3aMMO3aMEHSIEMOCTH, B TOM YHCIE B
3aBHCHMOCTH OT CE30HA.

-TexHOoI0TuY BBHIIOJHEHUS PYUHBIX CIIECApHBIX paloT.
-TexHonornm mNpoBeNEHUS HW3MEPEHUN KOHTPOJIBHO-
U3MEPUTEIIBHBIM ~ UHCTPYMEHTOM, IIPUMEHSEMBIM B
MpPOLIECCe  BBIMOJIHEHUS pabOT MO TEXHUYECKOMY
00CITy>)KUBAaHHIO U PEMOHTY aBTOTPAHCIOPTHBIX CPE/ICTB
U UX KOMIIOHEHTOB.

-IIpoBepsaTh YPOBEHb roproYe-CMa304HbIX
MaTepralioB, TEXHUYECKHUX KHUIKOCTEH U CMa30K U IIPpU
HEO0OXOIMMOCTH TTPOBOJIUTEH PAOOTHI TTO UX JOJUBKE U
3aMeHe.

-3aMeHsITh pacxoaHbIC MaTCpHralibl, JceTalin
OJTHOPa30BOTO MOHTaXa, JeTald TOABEPKCHHBIC
€CTECTBEHHOMY HU3HOCY.

-[IpoBepsATh TepMETUYHOCTH MEXaHHU3MOB M CHUCTEM
aBTOTPAHCIOPTHOTO CPEJICTBA.

-IIpoBepsiTb  MCHpaBHOCTE U PabOTOCIOCOOHOCTH
MEXaHU3MOB, arperaToB U CHCTEM aBTOTPAHCIIOPTHOTO




-IIpaBusa oxpaHsl Tpyaa U TEXHUKU 0€30MaCHOCTH.
-KonctpykTuBHble  OCOOEHHOCTH, TEXHHYECKHE U
9KCILTyaTallMOHHbIE XapaKTepUCTUKU
ABTOTPAHCIOPTHBIX CPEICTB, MX arperatoB, CHUCTEM,
MEXaHU3MOB U Y3JI0B.

-O011ee yCTpoiCTBO aBTOTPAHCIIOPTHBIX CPEICTB.
-Meronbl IIPOBEPKU TrepMETUYHOCTH CUCTEM
ABTOTPAHCHOPTHBIX CPEACTB.

-HasnaueHnue, yCTpOHCTBO M NpaBWJa HPUMEHEHUS
PYYHOI'O CJIECAPHO-MOHTAKHOI'O, ITHEBMATUYECKOTO U
ANEKTPUYECKOTO HMHCTPYMEHTA, YHUBEPCAJIbHBIX U
CHEIHANbHBIX MPUCHOCOONECHUN, MTPUMEHSEMBIX B
MIPOLIECCE  BBINOJIHEHUS pabdOT IO TEXHUYECKOMY
00CITy’KMBaHUIO M PEMOHTY aBTOTPAHCIIOPTHBIX CPEJCTB
U UX KOMIIOHEHTOB.

-[IpaBuna paboTel ¢ yMaXHBIMU U 3JIEKTPOHHBIMU
BEPCHUSMH TEXHUYECKON JOKYMEHTAIlMK OpraHu3aluu-
M3TOTOBUTEISI aBTOTPAHCIIOPTHBIX CPEJCTB.

Cpe/cTBa.
-HUcnonp30Bath  CrHelUaabHOC  JHArHOCTHYECKOE
obopymoBanusi, TpeOyemoe JJisi  BBIIOJHEHHS
TEXHHYECKOr0 OOCIYXHMBAaHUS aBTOTPAHCIOPTHBIX
CPEJCTB.

-[IpoBepsiTh ~ MOMEHTBI ~ 3aTSHKKH  PEe3bOOBBIX
COCIII/IHGHI/Iﬁ B MCXaHHU3MaAX, arperarax u CUCTEMax
aBTOTPAHCIIOPTHOIO  CpPEeACTBA M B Clydae
HEOOXOJUMOCTH OCYIIECTBIISITh UX 3aTAXKKY.
-[IpoBOAMTH KOHTPOJIBHO-U3MEPHUTEIbHBIC ONEpPAIUU
JUIL  ONpENeNICHHUsT 3a30poB, OWEHHUs, JTIO(PTOB B
MEXaHHU3MaX, arperarax " crcTeMax
aBTOTPAHCIIOPTHOIO  CpPEACTBA HM B Clydae
HEOOXOMMOCTH OCYIIECTBIIATh UX PETYTUPOBKY.
-BBINONHATE JAEMOHTaX, MOHTaX H Pa30OpOYHO-

cOOpOUHBIC orepanuu COCTaBHBIX qacTeit
MCXaHU3MOB, arp€raToB U CUCTEM aBTOTPAHCIIOPTHOI'O
CpencTBa.

-ITonb30BaThCAd  COPABOYHBIMM  MaTepualiaMH |
TEXHUYECKOM JIOKYMEHTALMEN 110 TEXHUYECKOMY
OOCITYy>)KMBAaHWUIO ¥ PEMOHTY AaBTOTPAHCIOPTHBIX
CpPEACTB U UX KOMITIOHEHTOB.

-IlonGupath 1 MPUMEHSITH KOHTPOIHHO-
W3MEPUTEIIbHBIN, MEXaHUYECKUH,
aBTOMATU3MPOBAHHBIA HHCTPYMEHT U 000pyI0BaHUE,
COOTBETCTBYIOILLME TEXHOJIOTMYECKOMY ITPOLECCY
BBITIOJTHSIEMBIX PalOOT.




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
Koncyabranumn -
CymMmapHasi yueOHasi HArpy3Ka BO B3aMMO/IeliCTBHH C MpenojgaBaTejaeM 78
B TOM YHUCIJIE:
JEKLUUHU, YPOKHU 46
IIPAKTUYECKUE 3aHATUS 14
J1a00paTOPHBIE 3aHATHS 16
WHIUBUAYAIbHBIN POCKT 2
N3 Hux npodeccnoHaIbHO OPUEHTHPOBAHHOE COJlep:KaHMe (CoAepiKaHue 4
NMPUKJIAJTHOT0 MOYJIA)
IIpomeskyTOYHAs aTTECTALMA:
npyras popma koHTpods (1 cemectp)
muddepeHMpoBaHHbBIN 3a4eT (2 cemecTp) 4




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

Konanl
KOMIIETEHIIH
i,
HaunmeHoBaHue O0bem | ¢popmupoBaH
Conep:xanue yueOHOro MaTepuasia v (pOpMbl OPraHU3AUMHU AeATeIbLHOCTH 00y4aAI0IIHNXCH
pa3aesioB u TeM B Yacax | M0 KOTOPbIX
crnocodcTByer
3JIEMEHT
MPOrpamMMbl
1 2 3 4
Pa3zgen 1. OcHOBBI cTPOEHUS BelleCcTBa 8
Conep:xanue y4eOHOro MaTepuaJia
Tema 1.1. | CoBpeMeHHass Mojenb CTpoeHUss aromMa. CHMBOJIMYECKHUN S3BIK XHMHH. XHMHYCCKHH SJIEMCHT. 4
Crpoenue aToMOB | DiiekTpoHHast KoH(purypanus aroma. Kimaccudukanus XUMHUECKUX 3JIEMEHTOB (S-, p-, d-3JIEMEHTHI).
XUMHUYECKUX BanentHbie = 35ekTpoHbl.  BajeHTHOCTh.  DJEKTpOHHAass  IpUpOJa  XMMHYECKOM  CBS3H.
AJIEMEHTOB U DNeKTPOOTPULIATETLHOCTh. BUIbI XUMHUUECKON CBSI3U (KOBaJICHTHAS,
npupoza WOHHAsI, MEeTaJTHYecKasi, BOJOPOJIHAS) M CIIOCOOBI ee 00pa30BaHUs
XHUMUYECKOH CBS3H | [IpakTHYeCKHe 3aHATHS
Pemenne 3asaHuii Ha MCIOJB30BAaHUE XUMHYECKOM CHMBOJUKA WM Ha3BaHUM COEIWHEHUM II0 OK 01
HOMEHKJIATYpPE MEXKIYHAPOJHOIO COK3a TEOPETUYECKOW M NPUKIAJHOM XMMUU M TPUBHAIBHBIX
Ha3BaHUU NJIsi COCTaBJICHUS XUMHYECKUX (OPMYJ TBYXaTOMHBIX COCIMHEHHUH (OKCHUIOB, CYIb(HUIOB, 2
TUAPUJIOB U T.11.) U APYTUX HEOPTaHUUYECKUX COEAMHEHUIN OTJEIbHBIX KJIACCOB.
[IpakTueckue 3aaHus HA YCTAHOBIICHUE CBSI3U MEXAY CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB U MEPUOJMYECKMM H3MEHEHUEM CBOMCTB XMMHMYECKHUX J3JIEMEHTOB M HMX COCIUHEHUHN B
COOTBETCTBUHU C MOJI0KeHUEM [leproInuecKkoil CUCTEMBI.
Tema 1.2. Coaep:kanune yueOHOro MaTepuasia OK 01
Ilepunoauveckuii | [IpakTuueckne 3aHATHS OK 02

3aKO0H M TA0JIHIA




JI.A. MenaesieeBa

[Tepuonnueckas cucrema xumuueckux 3neMeHToB .M. MenaeneeBa. ®U3nuecKkuii CMbICIT
[Tepuonuueckoro 3akona J[.M. MenueneeBa. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XUMHYECKHX
JJIEMEHTOB, 00pa3yeMbIX HMMH TPOCTBIX U CIIO)KHBIX BEIIECTB B COOTBETCTBHH C TIOJOKEHUEM
XUMHUYeCKoro sneMeHta B Ilepumonnueckoin cucteme. MupoBO33pE€HUYECKOE M HAyYHOE 3HAYEHHUE
[lepuonnueckoro 3axona J[.M. Menneneesa. Ilpornossr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB. PelleHue MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUM Ha
XapaKTepU3aluio XUMHUYECKUX JJIeMEHTOB «Merammueckue / HEMETaJUIMYeCKHe CBOMCTBA,
3JEKTPOOTPULATENIBHOCTh XUMUYECKUX HJIEMEHTOB B COOTBETCTBUU C MX 3JEKTPOHHBIM CTPOECHUEM U
IIOJIOKEHUEM B IIEPUOIUYECKON CUCTEME XUMUYECKUX ieMeHToB [[. M. MenneneeBa»

Pa3zgen 2. Xumunuec

KHE peaKIun

12

Tema 2.1. Tunsl
XUMHYECKUX
peakuuit

Coaep:xanue y4eOHOro MaTepuaJia

KHaCCI/I(l)I/IKaIII/DI N THUIIbI XUMHWYCCKUX peaKuHﬁ C Y4aCTUEM HCOPraHMYCCKHUX BCIICCTB.

CocraBnenne ypaBHCHI/Iﬁ peaKHI/Iﬁ COCIUMHCHUA, PA3JIOKCHHUA, 3aMCIIICHU A, O6M€Ha, B T.4. peaKHI/Iﬁ
ropcHus, OKUCIICHUSA- BOCCTAHOBJICHH.

YPaBHeHI/IH OKUCJICHHI-BOCCTAaHOBJICHUS. CTeneHb OKHUCIeHUA. OKUCIUTENb H BOCCTAHOBHUTEb.
CocraBieHue u YpaBHUBAHUC OKHUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MCTOIOM 3JICKTPOHHOTI'O
Oananca. OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIC pCaKknuu B MIpUpoAc, MPpOU3BOJACTBCHHLIX ITPOLECCaAX U
KHU3HCACATCIbHOCTH OPraHn3MOB

HpaKaneCKne 3aHATHUSA

KonnuecTBeHHbIE OTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMUHU U PACU€ThI 10
YPAaBHEHUSAM XUMHUYECKHUX peakinii. Mosib Kak eIMHNLAa KOJU4eCcTBa BeniecTBa. MoisipHas Macca.
3aKOHBI COXpaHEHHsI MacChl M IHEPruU. 3akoH ABoraapo. MossipHblit 00beM ra3oB. OTHOCUTENNbHAS
IJIOTHOCTB ra3oB. PacueTsl 10 ypaBHEHUSAM

XUMHUYECKHUX PEaKIUi ¢ UCIIOIb30BaHHUEM Macchl, 00beMa (HOpMasbHbIE YCIOBHS) Ta30B, KOJHMUECTBA
BEILIECTBA

OK 01

Tema 2.2.
DJIEKTpOJIMTHYE
cKasi
JUCCOLHAIUA U
HOHHBIH 00MeEH

Conep:xanue y4eOHOro MaTepuaJia

Teopus snexTponuTnyeckoi aucconuanyy. MoHbl. DI€KTpONIUTHI, HEAIEKTPOJIUTHL. Peakiiuu noHHOTO
oOMeHa. CocTaBiieHHE peaklUii MOHHOTO OOMEHa IyTeM COCTaBJIEHHUS MX MOJHBIX M COKPAIICHHBIX
MOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE PEAKIINH.

3a/iaHusl Ha COCTaBJIICHUE HOHHBIX peakuuit

JlabopaTopHble 3aHATHSA




JIaGoparopHas paboTa "THITBI XUMUYECKHX peaKIuii".
HccnenoBanue TUIOB (TI0 COCTaBY M KOJMYECTBY MCXOJHBIX U 00OPa3yIOLIMXCS BEIIECTB) M IPU3HAKOB
XUMHAYeCKHX peakuuid. [IpoBepenue peakumii HMOHHOrO OOMEHa, OIpeIeNeHHE Cpeabl BOIHBIX
pacTBOPOB. 3aJaHNsl HA COCTABICHUE HOHHBIX PEAKIIUH

OK 01
OK 04

Pa3znea 3. CTpoeHue U CBOIiCTBA HEOPTaHM4YECKMX BelIeCTB

16

Tema 3.1.
Knaccupuxanus,
HOMEHKJIATYpa U
CTpoeHHne
HEOpraHu4ecKHX
BelllecTB

Conep:xanue yueOHOro MaTepuaJia

[Ipenmer Heoprannueckoit xumuu. Kiaccudukanus HeopraHuueckux BemecTB. [IpocTsie U ClI0KHbIe
BeniecTBa. OCHOBHBIE KJIACChI CJIOXKHBIX BELIECTB (OKCUIbI, TUAPOKCUIBI,

KHCJIOTHI, COJIN). B3auMOCBS3b HEOPraHMYECKHUX BEIIECTB. ATpEraTHble COCTOSIHUSI BEILIECTBA.
Kpucrannuueckue 1 amopgHbie BelecTBa. THIIbI KpUCTAIUIMYECKUX PEIIETOK (aATOMHas,
MOJICKYJISIpHAs, HOHHAS, METAJUTHYECcKas). 3aBUCUMOCTh (PU3NYECKHUX CBOIMCTB BEIIECTBA OT THIIA
KPUCTAJJINYECKON PEIIETKU. 3aBUCHUMOCTb XMMUYECKON aKTUBHOCTH BELLECTB OT BUJAa XUMUYECKOU
CBA3U U TUIA KPUCTAUINYECKOM pemeTku. [IpuanHbl

MHOTI000pasusi BEeLIECTB

IIpakTH4yecKkue 3aHATUSA

Homenknarypa HeopraHMueckrx BEIIECTB: Ha3BaHHUE BELIECTBA UCXOJIS U3 UX

XUMHAYECKON (OPMYJIbI UM COCTABICHNE XUMUYECKOH (hOpMYJIIbl UCXO0/1 U3 Ha3BaHHUs BEIIECTBA 110
MexayHapoanoi (MIOITAK) wnu TpuBHaibHOM HOMEHKIATYpE.

Pemienue npakTrueckux 3ajaHui Mo Ki1accu(UKAIMH, HOMEHKIAType U XMMUYECKUM (opMyIam
HEOpPraHMYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIi ra3, yrieKucibli

ras, aMMHaK, raleHas u3BecTh, HEralleHas U3BeCTh, MUThEeBas COJla U APYTUX): Ha3bIBaTh U COCTABIATh
(OopMyJIbl XUMUYECKUX BELIECTB, ONPEAENISITh IPUHAAICKHOCTD K Kiaccy. MIcTOUHMKN XUMUYecKOM
uHpopmanuu (cpencTB MaccoBoit uHdopmaruu, cetb MuTepHet u npyrue). [lonck nupopmanmu no
Ha3BaHMSIM, UICHTUPHUKATOPAM, CTPYKTYPHBIM

dhopmynam

OK 01
OK 02
K 1.2

Tema 3.2.
DdPuzuko-
XUMHUYECCKHUEC
CBOliCTBA
HEOpraHu4eCKux
BelleCTB

Conep:xanue yueOHOro MaTepuaJia

Mertamiel. O0uue puznyeckre 1 XuMHUUecKue cBOiCTBa MeTauioB. CriocoOb! MOTy4YeHus. 3HauUeHHe
METAaJUIOB U HEMETAJUIOB B IPUPOJE U JKU3HEACATEIIBHOCTH YeJIOBEKa U oprann3MoB. Kopposus
METAJUIOB: BUJIbI KOPPO3HUH, CIIOCOOBI 3aIIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. O0mmue ¢puznueckne 1 XUMHUECKHE CBOMCTBA HEMETAIUIOB. TUITHYHBIE

coiicTBa HeMeTayuioB IV- VII rpynn. Knaccugukarus 1 HoMeHKIaTypa COeIMHEHU HEMETalIoB.
KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPOJIE.

OK 01
OK 02
MK 1.2




JlabopaTopHble 3aHATHSA

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPIraHMYECKHMX BEIIECTB (OKCHJIOB, I'MIPOKCUIOB,
KHCJIOT, COJIEN U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCJMHEHMH, BBICIINX OKCHJIOB U THIPOKCUIIOB.

JlabopaTopHble 3aHATHSA

JlaboparopHast pabora «CBoiCTBa METa/UIOBY». B3anMoielicTBHE METAIIOB C BOJIOH, a TAKXKe C

CocraBiieHre ypaBHEHUN XUMUYECKUX PEAKLUI C y4aCTUEM IIPOCTHIX U
CJIOXKHBIX HEOPTaHUYECKHUX BEILECTB: METAJJIOB U HEMETAJIOB; OKCHJIOB METAJUIOB

pacTBOpaMu coJiel u pacTBOpaMu KHCJIOT. BSaHMOHefICTBI/Ie cepHoﬁ M a30THOM KHCJIOT C MCIBIO.

JlaboparopHast pabota «XapakTep AUCCONMAINH PA3THYHBIX THIPOKCHUIOBY.

CocraBneHne ypaBHEHUN XUMHUYECKUX PEAKIUI C y4aCTHEM IPOCTHIX U CIOKHBIX
HEOpPraHMYECKUX BEIIECTB: HEMETAIJIOB U aM()OTEPHBIX AIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUU M aM(OTEPHBIX THAPOKCUIOB; HEOPTAHUUECKUX COJICH,

XapaKTEePU3YIOLIUX UX CBOMCTBA.

Tema 3.3.
NpenTnduxanus
HEOPraHU4YeCcKuXx
BellecTB

Conep:xanue ydeOHOro MaTepuaJia

JlabGopaTopHble 3aHATHUSA

J'Ia60paT0pHa;1 pa60Ta ((I/II[GHTI/I(I)I/IKS.LII/IH HCOPTaHNYCCKUX BCUICCTB».

pacClio3HaBaHUIO U MMOJTYUCHUTO COE€IUHEHHUI METANIOB U HEMETAJIJIOB.

AHHUOHBI, HA KaTHOH aMMOHUS

Pemenne OKCHCPUMCHTAJIBHBIX 3a/]a4 M0 XUMHYCCKUM CBOMCTBaM METAJIIOB MHCEMECTAJIJIIOB, I1O

Wnentudukanus HEOPraHMYeCKUX BEIECTB C UCIIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHBIE peakiuu Ha cynbdaT-, KapOoHAT- U XJIOPUA-

OK 01
K 1.2

Pa3nen 4. CTpoeHue U CBOMCTBA OPraHMYeCKHUX BEIECTB

26

Tema 4.1

‘ Conep:xanue y4eOHOro MaTepuasia




Kaaccupukanus,
CTpPOeHUe 1
HOMEHKJIATypa
OpPraHuYecKux
BelllecTB

IlosiBieHHE U pa3BUTHE OPraHUYECKOM XMMUU Kak Hayku. IIpenmer opranmdeckon xumuu. Mecro u
3HAYEHUE OPraHNYECKOW XMMHUH B CUCTEME €CTECTBEHHBIX HaYK.

XHUMHYECKOE CTPOCHHUE KAaK MOPSAJOK COCIUHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO MX BAaJIEHTHOCTH.
OcCHOBHBIE NOTOXKEHUS TEOPUH XMMHUYECKOTO CTPOCHHs OpraHudeckux coeauHeHuii A.M. bytieposa.
VYriepoaHblid CKENeT OPraHMYeCcKOM MOJIEKYJbl. 3aBUCHMOCTh CBOMCTB BEHIECTB OT XMMHYECKOTO
CTPOCHMS MOJIEKYJI. MI30Mepus U u30MepHI.

[Tonsatue o pyHkumoHanbHO rpymme. Panukan. [IpuHImnel kiaccuukanuym OpraHmyecKux
coequHEeHU. MexnyHapoaHas HOMEHKIATypa U IPUHLUIIBI HOMEHKJIATYPbl OPTaHUYECKUX
coenunenuil. [lonarue 06 a30TcoepKaIIUX COSTUHEHUSIX, OMOJIOTMYECKH aKTUBHBIX BEIIECTBAX
(yraeBojax, xupax, Oeykax U Ap.), BBICOKOMOJIEKYJIIPHBIX COEJUHEHUAX (MOHOMED, OJIUMED,
CTPYKTYpPHOE 3BEHO)

IlpakTH4yecKkue 3aHATUA

HomeHnknarypa opraHn4ecKux CoOeTUHEHNN OTAEIbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACBIILICHHbIE U
apoMaTHYECKUE YIIEBOJIOPOAbI, CIIUPTHI, (PEHOJIBL, AJIbJIETHIbI,

KETOHBI, KApOOHOBBIE KUCIOTHI U Jp.) CocTaBlIeHUE MOJHBIX U COKPAILEHHBIX

CTPYKTYPHBIX ()OPMYII OPTaHUYECKHUX BEIIECTB OT/ICIBbHBIX KJIACCOB, UCTIONB3Ys MX Ha3BAHUSI 110
cHUCTeMaTU4YecKOi U TPUBHAIbHON HOMEHKIIAType (3TUJICH, alleTUIIEH,

rIMuepyH, Genos, GpopManbaerui, yKCycHast KUCIoTa, IIIUIKH). PacueTsl npocreiiiieit popmysbs
OpPraHUYeCcKOM MOJIEKYJIBL,UCXO/s U3 DJIEMEHTHOro cocTana (B %)

OK 01
OK 02
K 1.2

Tema 4.2
CsoiicTBa
OpPraHUYeCcKuX
COeTUHEHHNH

Copaepxanne yueOHOr0 MaTepHuajia

- OU3BMKO-XMMHYECKHE CBOMCTBA OPraHUYECKHX COEAMHEHUN OTAENTBHBIX KJIacCOB (OCOOEHHOCTH
KJaccu(UKalUK 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTHYECKHM psii U 001mas hopMyIa; u3oMepus;
(bu3MYecCKue CBOWCTBA, XMMHUYECKHE CBOMCTBA; CIIOCOOBI TMOJYYCHHS): TMpEAesIbHBIC YTIEBOIOPOIbI
(amkaHbl u 1MKIOanKkaHbl). ['opeHHMe MeTaHa Kak OJMH U3 OCHOBHBIX HMCTOYHHMKOB TeIIa B
MPOMBIIIUICHHOCTH U ObITy. CBOWCTBa TPHUPOIHBIX YIJIEBOJAOPOJIOB, HAXOXKIEHUE B MPUPOAE U
MIPUMEHEHNE ATKAHOB;

- TIpeAeNIbHBIC YTIIEBOJIOPOIBI (aJTKaHBI U IUKJIOATKaHbI). ['OpeHrne MeTaHa Kak OJMH M3 OCHOBHBIX
HMCTOYHUKOB TeIlIa B MPOMBIIIIEHHOCTH U ObITY. CBOICTBa IPUPOAHBIX YTIEBOIOPOAOB, HAX0XKICHUE B
MPUPOAE U TPUMEHEHUE AJIKAHOB;

HemnpeenbHbIe (ATKEHBI, ATKUHBI U ATKAJUCHBI) U apOMAaTHYECKUE YTIEBOJOPO/IbIL.

['openue anerniieHa Kak KICTOYHUK BBICOKOTEMIIEPATYPHOTO MUIAMEHU JIJISI CBAPKU U PE3KH METAJIOB

- KHCIIOPOICOepKAaIle COeTUHEHUS (CIUPTHI U PeHOIBI, KAPOOHOBBIE KUCIOTHI U APUPHI, aTTbACTHUIBI
Y KETOHBI, JKUPHI, YTIIeBOIbI). [IpakTHueckoe mpuMeHeHne STUICHTIUKOJIS, TIUIeprHa, (eHoa.
[Tpumenenue hopmanbaerua, aleTalbIeTHIa,

- YKCYCHOHM KHCIIOTBI. MbliIa KaK COJIM BBICIITUX KapOOHOBBIX KMCJIOT. MOIOIIME CBOMCTBA MbLJa

OK 01
OK 02
OK 04
MK 1.2




- a30TcoIeprKalIie COSAMHCHUS(AMUHBI 1 aMUHOKHCIIOTHI,0€7KH ). BRICOKOMOIIEKYIISIpHBIE
COEeTUHEHUSI(CUHTETUYECKIE U OMOJIOTHYECKH aKTUBHBIE). MOHOMEp,TIOJUMED, CTPYKTYPHOE 3BEHO.
[Monumepusanus STUIeHa KaK OCHOBHOE HAIlpaBJICHUE €ro UCIO0JIb30BaHus. | eHeTnuueckas CBsi3b
MEXy KJIIACCAMHM OPTaHUYECKUX COECUHEHUN.

JlabopaTopHble 3aHATHS

CBolicTBa OPraHMYECKUX COCAMHEHHUN OT/AENBHBIX KJIacCOB (TPHUBHAIbHAS U MEXly HapOJHAs
HOMEHKJIATYypa, XUMHUECKUE CBOICTBA, CIIOCOOBI MTOTYUEHUS ):

npeebHbIC (ATKaHbl M IUKIOAIKAHbI), HEPEACTbHbIC (QIKESHBI, AJIKUHbI U aJIKaJUCHbI) 1
apOMAaTUYECKUE YTIIEBOIOPO/IbI, CIIUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U APHPHI,

aJIbJIETU/Ibl U KETOHBI, aMUHBI 1 @aMUHOKHUCIIOTBI, BHICOKOMOJIEKYJISIpHBIE CO€AMHEHUS. 3a/laHus Ha
COCTaBIJICHHE YPAaBHEHHI XUMUYECKUX PEAKIUi C y4aCTHEM OPTaHWYECKHX BEIIECTB HA OCHOBAHUHU MX
COCTaBa M CTPOCHHS

CocraBieHne cxeM peaknuid (B TOM 4YHCIE€ TO TPEAIOKEHHBIM LENOYKaM IpEeBpaIIeHuil),
XapaKTEePU3YIOIINX XUMHYECKHAE CBOMCTBA OPraHUYECKUX COCITUHEHUH OTIEIBHBIX KJIACCOB, CIIOCOOBI
UX TIOJyYeHUS W Ha3BaHHE OPraHMYECKUX COCIMHEHHH 110 TPUBUAIBHOW WM MEXKIYHApOIHOU
CHCTEeMaTH4YEeCKOI HOMEHKIIAType.

Pemrenue npakTHKO-OpPUEHTHPOBAHHBIX TEOPETUUECKHUX 3a/IaHUI HAa CBOMCTBA OPTraHUYECKHIX
COEIMHEHUH OTJINbHBIX KJIaCCOB

JlabGopaTopHas padora

JlabopaTtopHas padota "I[IpeBpaiieHus: opraHUM4eCcKuX BeiecTB Mpu HarpeBanuu'". [lonmydenue stunena
U U3y4eHHE ero CBOWCTB. MoJenupoBaHue MOJIEKYN U XMMHUYECKUX MpeBpallleHnii Ha MpuMepe dTaHa,
STHJICHA, aIleTUJICHA U JIp.

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

Conep:xanue ydueOHOro MaTepuasia

buooprannueckue coequnenus. [I[puMeneHne u OnoIorudeckas poiib yriieBooB. OKuCIeHUE
YTJIEBOJIOB - ICTOYHUK SHEPTHH JKUBBIX OpraHu3MoB. O01acTu MPUMEHEHNUS aMUHOKHUCIIOT.
[IpeBparenus 0eakoB MUK B opranusme. buonorundeckue GpyHkuum

0enkoB. buonornueckue GyHKIMH KUPOB. Posib opranrueckoil XMMHUU B PEIICHUH MPOoOIIeM MHIIEBOI
0e30macHOCTH

Ponw opranmdeckoit XuMun B pelieHur MpoOJIeM dJHEPTeTHIECKON 0€30TaCHOCTH, B Pa3BUTHHU
MEJUIIUHBI, CO3JaHIUU HOBBIX MaTEPHUAJIOB, HOBBIX HCTOYHUKOB SHEPTUHU (ATbTEPHATUBHBIE HCTOYHUKHU
sHeprur ). OMacHOCTh BO3/ICHCTBHS HA )KMBBIE OPTaHU3MbI OPTAHHYECKUX BEIIECTB OTACIBHBIX KJIACCOB
(YyrneBomopoibl, CHUPTHI, (DEHOJBI, XJIOPOPTAaHUYECKUE TIPOU3BOIHBIE, aIbACTHIBI U JIP.), CMBICIT
MOKa3aTeJisi NPeAEIbHO JOMYCTUMON KOHIICHTPAIIUU

JlabopaTopHble 3aHATHSA

OK 01
OK 02
OK 04
K 1.2




JlaboparopHas pabota: "MaeHTudukanms OpraHn4ecKiux COeINHEHUH OTACTbHBIX KJIaccoB"
WneHTudukanys opraHndecKux COSJMHEHUH OTICNIbHBIX KJIACCOB (HAa MPUMEpPE JIbJIETUIOB, Kpaxmala,
YKCYCHOUM KUCIIOTBI, OSIIKOB U T.I1.) C UCIIOJIb30BAHUEM UX

(U3NKO-XMMHUYECKUX CBONCTB M XapaKTEPHBIX KAauyeCTBEHHBIX peakiuil. JleHaTypanus Oenka mnpu
HarpeBanuu. l[BeTHbIe peakiuu OenkoB. BOSHMKHOBEHHE aHAMTUYECKOTO CHTHAJA C TOYKH 3PCHHUS
XUMHAYECKHX MPOIIECCOB NPU NMPOTEKAHUU KaYeCTBEHHOMN

pEaKInu, MO3BOJISIONIEH HICHTUDUITMPOBATE MPEUI0KCHHBIE OPTaHUYCCKUE BEIIECTBA

Pa3pen 5. Kuneruue

CKHME€ 1 TEPMOAUMHAMHUYECCKHUEC 3AKOHOMEPHOCTHA NMPOTCKAHUA XUMHYECCKHUX peammﬁ

Tema 5.1

Copaeprxanue yuedOHOro MaTepuasia

CxkopocTb CKOpocTh peakiiM, €€ 3aBHCHMOCTh OT Pa3NUYHbIX (DaKTOPOB: MPUPOJIBI PEArupyIOUINX BEIIECTB,
XUMHYCCKUX KOHIIEHTPAllMM PEarrupyroNIiuX BEIIECTB, TEMIIEPATyphl W IUIOMIATU PEAKIIMOHHOW TOBEPXHOCTH.
peakuuil. TennoBeie 3¢ GdEeKTbl XUMUYECKUX peakiuil. DK30- M SHAOTepMHuYecKue, peakiuu.O0paTuMocTb OK 01
XUMHYECKOe peaknmii. XHMMHUYECKOE paBHOBECHE W €ro CMEUICHHE TOJ JCHCTBHEM pPa3WYHBIX (aKTOPOB OK 02
paBHOBecHe (KOHIIEHTpallMsl PEareHTOB WM TPOAYKTOB peaklUW, JJaBlIEHUE, TEMIeparypa) s CO3JaHus K 1.2
ONTUMAJIBHBIX YCIIOBUW MTPOTEKAHUS XUMHYCCKUX
npoueccos. [Ipunnun Jle [larense
IMpakTuyeckue 3aHATHSA
Pemenne npakTHKO-OpUEHTUPOBAHHBIX 33/IaHUN Ha aHaN3 (PAaKTOPOB ,BIHSIONINX HAa U3MEHEHHE
CKOpPOCTH XUMHYECKOW PEAKIINH, BT.4 C TIO3UINH SKOJIOTHYECKH [1EIeCO00pa3HOTO MOBEICHHS B OBITY
U TPYIOBOM JIEATENHHOCTH B IENISIX COXPAHEHUSI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOMN CPEIbl.
Pemenue nmpakTUKO-OpMEHTUPOBAHHBIX 3aJaHU Ha MpuMeHeHne npuHuuna Jle-Illatense nns
HaXO0XKJICHUS HAIIPABJICHUS CMEIICHUS PAaBHOBECHUSI XUMUYECKON PEaKINK U aHaI3 (JaKTOPOB ,
BITUSTIONUX HA CMEIIEHUE XUMUICCKOTO PAaBHOBECHSI.
Pa3nes 6. PacTBopsl
Tema 6.1. Conep:kaHne yue0HOro MaTepuaJsia
IonsiTue o PactBopenne kak Qusuko-xumudeckuii mpormecc. PactBopsl. CrocoObl MPUTOTOBIEHUS PAaCTBOPOB. OKO1
pacTeopax PactBopuMOCTh. MaccoBas m0as8 pPacTBOPEHHOro BemiecTBa. CMBICH IOKazaTens MNpeaeibHO OK02
JOMYCTUMOM KOHIICHTPAIIMH U €T0 UCTIOIB30BaHUE B OLIEHKE HKOJIOTHUECKOI 0€30MacHOCTH. OK 07
[TpaBuia SKOIOTHYECKH TeNIecO00pa3HOTO TIOBEACHUS B OBITY H TPYIOBOW JACATEIBHOCTH B IIEIISX K 1.2
COXPAaHEHHUS CBOETO 37I0POBbs U OKPYXKAIOIISH MPUPOIHON CPE/Ibl; OMACHOCTh BO3JACHCTBUS HA KHUBBIC
OpPTraHHU3MBI OTIPE/ICIICHHBIX BEIIECTB. PeleHre MpakTHKO-OPUSHTHPOBAHHBIX PACUCTHBIX 33JJaHUI Ha
PacTBOPBI, UCTIOTIB3YyEMbIE B OBITOBOW U TPOU3BOACTBEHHOM I€ATEIHLHOCTH YeIOBEKa
Tema 6.2 Conep:kanue y4edOHOr0 MaTepHuasia 0OKO01
HUccaenoBanne JlaGopaTopHble 3aHATHS OKo02




CBOIICTB JIaGoparophas pabota «IIpuroToBiaeHne pacTBOPOBY. OK 07
pacTBOpoOB [IpuroTtoBneHue pacTBOPOB 3aJaHHON (MaccOBOM, %) KOHIIEHTPALIUH (C MPAKTUKO- OPUEHTUPOBAHHBIMHU 2 K 1.2
BOIIPOCAMM) U OIIPE/ICNICHUE CPEIbl BOAHBIX pacTBOpPOB.PelieHre 3a1a4 Ha MPUTOTOBICHUE PAaCTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE COAepPKaHMe (ColepPKAHNE TPUKJIATHOTO MOXYJIs)

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

Tema 7.1. Posb xumMun B aBTOMOOUIIECTPOCHHUH, TPUMEHEHUE METAJUIOB U UX CILIABOB, MTOJIUMEPOB B 2

XuMmus B ObITY U aBTOMOOWIIAX, XUMUS B akkymyJsitope. [IpaBuina noucka u aHanuza XuMudeckon nHGopManuu u3

IIPOU3BOJICTBEH Pa3IMYHBIX UCTOYHUKOB (HaydHas W ydeOHO-Hay4dHas JIUTEpaTypa, CpeACTBa MacCOBOW MHpopManuu,

HOM ceTb IHTEpHET). OK 01

ACATEIEHOCTH IpakTHyecKne 3aHATHS OK 02

YyeJloBeKa OK 04
[Touck u aHanu3 KeWcoB O MPUMEHEHUN XUMHUYECKUX BEILIECTB U TEXHOJIOTUHN C y4eTOM OyayIieit OK 07
podeccCHOHATLHOM IEATEIIEHOCTH 110 TeMaM: KPAaCKH, XUMHUYECKHE CPEJICTBA IS yX0/1a 32 5 K 1.2
aBTOMOOMIIEM, TOIUIHBO I aBTOMOOMIICH, UCTIOJIb30BaHUE PE3UHBI IS IeTaieil aBToMOOuIIei
TEeXHHKa 0€30MMaCHOCTHU TIPH UCITOJIb30BAHUN XHMHYECKUX BEIIIECTB.
3ammra: [Ipencranenue pe3ynbTaToB penieHus: KeMcoB B (popMe MUHH-IOKJIAJIA C Mpe3eHTaIuen

HNupuBuayanbusl | Coaep:kanue ydueOHOro Mmatepuasia 2

i POEKT 3amura MHAUBUAYAIbHOTO IPOEKTa

KoncyabTanumu -

IIpome:xkyTouHasi aTTecTanus MOT JMCUMUILINHE

npyras popma konTposs (1 cemectp)

muddepeHpoBaHHbIN 3a4eT (2 cemecTp) 4

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.,
ceid - 1 mr. KoMriekT yueOHO-MEeTOIMYECKON JOKYMEHTAIUH, TUTAKAThI

TexHUYECKHE CpeACcTBA OOyUYeHUS: MYyJIbTUMEAMIHOE O0OpymOoBaHUE (HOYTOYK, dKpaH Ha
HITaTHUBE, IPOEKTOP)

3.2 UudopmanuonHoe odecrieueHne peajau3aluu MNpPorpaMmmbl

OcHOBHBbIC MCTOYHUKH:

CnucOK OCHOBHOI JIMTEPATYPhbI

1 | T'abpuensan, O.C. Xumus. 10 k. ba3oBsiit ypoBeHb [ TeKCT]: yaeOHUK 1JI CTYI.
yupexaeHuit cpea. npod. oopazoBanus/O.C.I'abpuensiu.- 7-e usa., crepeotur. —M.:
Hpoda, 2019.-191c.

2 | I'abpuensan, O.C. Xumus. 11 k1. ba3oblil ypoBeHb [TekcT]: ydeOHUK AT CTY .
yupexaenuit cpea. npod. oopazosanus/O.C.I"abpuenss.- 6- uzn., crepeorur. — M.
Hpoda, 2019.-223c.

3 | I'abpuensn, O.C. Xumus 10kn [Tekct]: yueOnuk: 6a30Bbiii ypoenb / O.C.I'abpuensi,
N.I".Octpoymos, C.A.Cnaakos.- 5-e u3z., crep.- M.: [Ipocsemenue, 2023.-128c.

4 | TI'abpuensa, O.C. Xumust 11kn [Texcr]: yueObnuk: 6a30Bblit yposens / O.C.I'abpuensi,
WN.I".Octpoymos, C.A.Cnaakos.- 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

po(hecCHOHATLHBIX KOMIICTCHIIUN.

Oowmas/npodeccuon
aJIbHasA
KOMIIETCHIIUA

Pa3znen/Tema

THI OeHOYHBIX MEPONPUATHI

Pa3znen 1. OcHOBBI cTPOEHMSI
BellecTBa

11

OK 01

CTpoeHHe dTOMOB XUMHYCCKUX
OJIEMCHTOB U IIpUpoOaa XHUMHYECKOH
CBA3U

1. Tect «CtpoeHue aTOMOB
XAMUYECKHX DJIEMEHTOB U
IIPUPOJA XUMUYECKON
CBSI3H.
2. 3amauyu Ha COCTaBJICHUE
XAMHYECKHUX
(dhopMys IByXaTOMHBIX
COCTMHEHUH (OKCHJIOB,
Cynb(UI0B, TUAPUIIOB U T.I1.).
3.3amanus Ha
HCIIOJIF30BaHNE XUMHUICCKON
CHMBOJIMKH U Ha3BaHHUMI
COCIUHCHHH I10
HOMEHKJIaType
MEXIyHApOAHOTO COI03a
TEOPETHYECCKOH U
MPUKIATHON XUMUU U
TPUBUAIBHBIX HA3BaHHMA
XUMHUYECKUX POpMYTT
JIBYXaTOMHBIX
coelMHEeHUN (OKCH/IOB,
Cynb(hUI0B, THAPUIOB U T.I.) U
JPYTHX HEOPTAaHUYECKUX
COCIUHEHUH OTIENIbHBIX KJIACCOB
JlaGopatopHas paboTa Jyis
COCTaBJICHUS

1.2

OK 01
OK 02

[Teproauyec kuii 3aKoH U TabIUIA

LU

Menneneena

1. Tect «MeTannuueckue /
HEMETAINIMYCCKUE CBONCTRA,
AIEKTPOOTPHUIATENHHOCTD 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 MEPUOTNUECKUM
N3MEHEHHEM CBOMCTB
XUMHYECKHX 3JIEMEHTOB B HUX
COCIUHEHHUI B COOTBETCTBUH C
nosjoxxeHueM Ilepronuueckoit
CHCTEME.
[IpakTHKO-OpUEHTHUPOBaHHBIE
TEOPETHYECKHUE 3aJaHus Ha
XapaKkTepU3alNI0 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 cocraBieHuUe
YpaBHEHUU

peaxKiuu:

- COCIMHCHMSI, 3aMCIICHUS,
pas3ioxeHus, 0OMeHa;

- OKHCITUTEIIbHOBOCCTAHOBUTEI
BbHBIX PEaKIuil ¢
HCIIOJIb30BaHNEM METOJIa
AIIEKTPOHHOTO

OanaHca.

2. 3a1aum Ha pacyeT MacChl
BellecTBa UK 00bEMA ra30B 1O
HU3BECTHOMY KOJIMYECTBY
BEIIIeCTBa, Macce I 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 n4YcCKasa
JHUCCOIHAIY S 1 MOHHBIM o0OMeH

1. 3aaHusg Ha COCTaBJICHHE
MOJIEKYJISIPHBIX U

MOHHBIX PEaKlUi ¢ yuacTHEM

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
K 1.2

Krnaccudukanus, HoMeHKIaTypa
U CTPOEHHE HEOPTraHNYECKUX
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
JIOJIHA (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
K 1.2

duznko- xXuMHuecKre CBOMCTBA
HEOpraHW4Yec KUX BEUIECTB

1. Tect «OcobeHHOCTH
XHUMHUYECKHUX CBOMCTB
OKCHJIOB, KUCIIOT, OCHOBaHUH,
aM(pOTEPHBIX THAPOKCUIOB U
coJein.
2. 3agaHusi Ha COCTABJIICHUE
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
CBOMCTBA U CITOCOOBI
MOJTyYEHUSI.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3aJaHUs Ha
CBONCTBA U MOJIyYEHUE
HEOPraHWYECKHUX BEIECTB

3.3

OK 01
K 1.2

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
K 1.2

Krnaccuduka s, HOMEHKIATy pa u
CTpOCHHE OpraHu4ec KUX BEIIECTB

1. 3agaHus Ha COCTaBICHUE
Ha3BaHUU
OPraHUYECKUX COCTUHEHUH T10
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 1.2

CBolicTBa OpraHUYecK ux
COCIMHEHU I

1. 3azaHus Ha COCTaBJICHUE
YpaBHEHUU
XUMUYECKUX PEAKIUH C
y4acTUEM OPIaHUUYECKUX
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. Pacuernsle 3a1aum 1o
YPaBHEHHUSM PEAKIUN ¢
y4acTUEeM OPraHUYECKUX
BELIECTB.
4. Jlaboparopnas pabota
"IIpeBpatieHus
OpraHUYECKUX BEIIECTB MPU
HarpeBaHuu"

4.3

OK 01 OK 02
OK04T1IK 1.2

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 5

XUMHYCCKH X peakum‘/i

5.1

OK 01
OK 02
K 1.2

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 1.2

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 1.2

Hccnenosa Hue CBOUCTB
pacTBOpOB

JlabopartopHnast pabota
"[IpuroroBnenue pacTBopoB"

Il IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COePKaAHUE (COAep:KaHNe MPHKJIATHOTO

MOAYJIs1)

Pa3znen 7. Xumus B ObITY M
NPOM3BOACT BEHHOH JeSITEIbHOC
TH YeJ10BeKa

7.1

OK 01 OK 02
OK 04 OK 07
K 1.2

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

1A cneuaabHocTH 23.02.07 Texuu4yeckoe 00CayKMBaHHE U PEMOHT
aBTOTPAHCIIOPTHBIX CPEICTB

dhopma mpoBeIeHUs OLIEHOYHOM MTPOLIeAYPhI
ouggepenyuposannvlii 3auem

r. Yepkecck, 2025ron



|. OBIIME INIOJIOKEHUSA

®onnx onenounbix cpenacts (POC) mpemHasHadeH JUIsi KOHTPOJISI M OLIGHKH 00pa3oBaTeIbHBIX
JTOCTIKEHUH 00yJaronuXxcsi, OCBOUBIIUX MPOrpaMMy 00IIe00pa30BaTeIbHON 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 yacTu TpyZ10BOTro BOCIIMTAHMS: - BJIAJIETh CUCTEMOH TectupoBanue
CHOCOOBI PEUIeHUsl | - TOTOBHOCTB K TPY.ly, OCO3HaHHE XUMHUYECKUX 3HaHu#, | IIpakTnueckue
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 pa3IndHbIM 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
aMMOHMSI; pelaTh
JKCIIEPUMEHTAJIbHBIE
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 HABBIKAMHU PACIIO3HABAHUSI 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
XUMHUYCCKHX 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 (HopMaJbHBIC
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

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITCIIbHOCTH U
CaMOOIIPEIEIICHHUIO;

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

OBJ1aieHUe YHUBEPCAJIbHBIMHA
KOMMYHUKATHUBHBIMHU JIeHiCTBUSAAMM:

0) coBMecTHasi J1esiITeJIbHOCTb.

- IOHMMATh U UCIO0JIb30BaTh
MIPEUMYILeCTBAa KOMAaHIHON 1
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 BBINOJHATH PaboTy
B YCJIOBHSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYUIECTBJISITH TTIO3UTUBHOE
CTPATETUYECKOE OBEACHUE B PA3ITUUHBIX
CUTYaIHsX, POSIBIISATH TBOPUECTBO U
BooOpakeHue, ObITh MHUITMATUBHBIM
OBJaieHHe YHUBEPCAIbHBIMU
peryJiTUBHbIMH J1eHCTBUSIMMU:

) 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 TIO3UIMU APYTOro YEIOBEKa;

- 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 PEAKIUU
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
OKpY’KaroIIeu KYJIbTYpbI, TOHUMAaHUE BIUSHUS 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; SIBJICHUH TPUPOJIBI, B
U3MEHEHUU - INIAHUPOBAHUE U OCYIIECTBICHUE (hopMupoBaHUH
KJINIMAaTa, JEHCTBUN B OKPYKAIOLIEH Cpelie Ha MBILIICHUS U
MPUHIUIIBI OCHOBE 3HaHUS LIeJIeH YCTOMYUBOTO KYJIbTYpbl JINYHOCTH,
OepexIInBOro pa3BUTHS YEJIOBEUECTBA; ee QyHKIMOHATBHOMN
MIPOU3BO/ICTBA, AKTUBHOE HENPUATHUE ICHCTBUM, IPAMOTHOCTH,
a3 dexTuBHO MPUHOCALINX Bpe OKPYXKAloIIel cpene; | HeoOXOTUMOM JIst
JIEHCTBOBATH B - YMEHHE MMPOTHO3UPOBATH perieHus
Ype3BbIYATHBIX HeOIaronpusATHBIE YKOJIOTUYECKHE MPaKTUYECKHX 3a]1a4
CUTYaIUIX MOCJICICTBHS TIPEANPUHUMAECMBIX U DKOJIOTHYECKHU
JEHUCTBUM, IPEAOTBPALLATh UX; 000CHOBaHHOTO
- paclIMpeHHe OIbITa AESITEIbHOCTU OTHOIIICHHUS K CBOEMY
9KOJIOTMYECKOW HaIIPaBJIECHHOCTH; 3/10POBBIO U
- OBJIa/ICHUE HaBbIKaMH y4eOHO- IIPUPOJHOU cpene;
HCCIEA0BATENIbCKOM, MPOEKTHON 1 - YMETh CO0JII01aTh
COLIMAJIbHOMU JESITENIbHOCTH; paBuiia
3KOJIOTUYECKU
1enecoo0pa3Horo
MOBE/ICHUs B OBITY U
TPYJIOBOMI
JeSATEIbHOCTH B LENSIX
COXpaHEHHUsI CBOET0
3J10pOBbS U
OKpYy>Karoleu
IPUPOTHON Cpebl;
YYUTHIBATH OMACHOCTh
BO3JICHCTBUS Ha
YKUBBIE OPTraHU3MBI
OnpeIeTIeHHBIX
BEIIECTB, MOHUMAS
CMBICII ITOKA3aTeNs
MpeAeIbHON
JIONyCTUMOM
KOHIICHTPAIINH
IIK 1.2. -HanmeHnoBanus, Ha3HAYEHUS u | -IIpoBepars ypoBeHb
Ocy1iecTBIsITh MapKUpPOBKM TEXHUUYECKUX JKUJKOCTEH, | TOPHOYE-CMa30YHbIX
TEXHUUYECKOE CMa30K, MOIOIIMX COCTaBOB, TOpIOYe- | MaTepUasoB,
o0cyKUBaHUE CMa30YHBIX MATE€pUAJIOB W MpaBUJA UX | TEXHUUYECKHX

ABTOTPAHCIIOPTHBIX

IMPUMCHCHUSA W B3aWMMO3aMCHACMOCTHU, B

JKUJIKOCTEH M CMa3oK




CPE/CTB.

TOM YHCJIE B 3aBUCUMOCTH OT CE30Ha.
-TexHonorum  BBINOJIHEHUS  PYYHBIX
cliecapHbIX paboT.

-TexHonorum npoBeneHUs W3MEPEHUN
KOHTPOJIbHO-U3MEPUTEIbHBIM

UHCTPYMEHTOM, IIPUMEHSAEMBIM B
mporecce  BBIIOJAHEHUs  paboT 1o
TEXHUYECKOMY 00CITy’)KHUBaHUIO u

PEMOHTY aBTOTPAHCIIOPTHBIX CPEACTB H
NX KOMIIOHCHTOB.

-IlpaBuina oxpaHbl TpyJa M TEXHUKH
0C30I1acCHOCTH.

-KoncrpykruBHbIE 0COOEHHOCTH,
TEXHUYECKHE U  IKCIUTyaTallMOHHbIE
XapaKTePUCTHKU aBTOTPAHCIIOPTHBIX

CpPEICTB, HUX  arperaroB, CHUCTEM,
MEXAaHU3MOB U Y3JI0B.

-O0u1ee ycTpoiCTBO aBTOTPAHCIIOPTHBIX
CPEICTB.

-Meroabl  NPOBEPKU  TE€PMETUYHOCTU
CUCTEM aBTOTPAHCIOPTHBIX CPEJICTB.
-Ha3zHaueHue, ycTpOHMCTBO W IIpaBuia
IIPUMEHEHHUS pPY4YHOTO CJIECapHO-
MOHTAQ)KHOTO,  ITHEBMATUYECKOTO U
NNEKTPUYECKOTO MHCTPYMEHTA,
YHUBEPCAIbHBIX u CHeIHaJIbHBIX
IPUCIIOCOOTEHUH,  MPUMEHSEMBIX B
Ipolecce  BBIIOJAHEHUs  paboT 1o
TEXHUYECKOMY 00CITy’)KHUBaHUIO u
PEMOHTY aBTOTPAHCHOPTHBIX CPEACTB U
UX KOMIIOHEHTOB.

-IIpaBuna paboTel ¢ OyMaKHBIMU U
AJIEKTPOHHBIMU BEPCUSIMHU TEXHUYECKON
JIOKYMEHTAI[M! OpraHu3alnu-
M3TOTOBUTEIS aBTOTPAHCIIOPTHBIX
CPEACTB.

u npu
HE00X0IMMOCTH
IPOBOAUTH PabOTHI MO
WX JIOJIUBKE W 3aMECHE.
-3aMeHsTh pacXoHbIe
MaTepuanbl, JeTallu
OJIHOPA30BOT0
MOHTAaXa, JeTau
M0JIBEP>KCHHBIE
€CTECTBEHHOMY
U3HOCY.

-IIpoBepsTh
repMETUYHOCTh
MEXaHU3MOB U CUCTEM
aBTOTPAHCIIOPTHOIO
CpEICTBa.

-IIpoBepsTh
UCIIPABHOCTh u
paboTOCIIOCOOHOCTh
MEXaHHU3MOB,
arperatoB M CHUCTEM
aBTOTPAHCIIOPTHOTO
CpeICTBa.
-Hcnonp30BaTh
CHeIHallbHOE
JTMArHOCTHYECKOE
o0opynoBaHus,
Tpedyemoe TUTST
BBITIOJTHEHUS
TEXHHYECKOTO
o0cCTyKHUBaHUS
ABTOTPAHCTIOPTHBIX
CPEICTB.

-ITpoBepsATb MOMEHTHI
3aTSDKKH  PEe3bOOBBIX
COEIMHEHHI B
MeXaHHU3MaXx,
arperarax u CUCTeMax
aBTOTPAHCIIOPTHOTO
CpelncTBa U B Ciy4yae
HEOOXOIUMOCTH
OCYIIECTBIISATH 1704
3aTSIKKY.

-IIpoBoauTH
KOHTPOJIBHO-
W3MEPHUTEITbHBIC
oreparuu TUTST
oTpeIeIICHUS
3a30pOB, OueHus,
modToB B
MeXaHHu3Max,
arperarax u CUCTeMax




aBTOTPAHCIIOPTHOTO
CpencTBa U B Ciyyae
HEOOXOIMMOCTH
OCYIIECTBIISATh UX
pEeryJIupOBKY.
-BeImoaHATh
JIEMOHTa)K, MOHTaX U
pa3zbopouHo-
cOOpOYHBIE OlepaIuu
COCTaBHBIX yacTe
MEXaHH3MOB,
arperaToB U CHCTEM
ABTOTPAHCTIOPTHOTO
cpencTBa.
-ITonp30oBaThCs
CIIPaBOYHBIMU
MaTepuaTaMu u
TEXHHUICCKOU
JOKYMEHTalueil 1o
TEXHUYECKOMY
00CITyKUBAHUIO u
PEMOHTY
aBTOTPAHCIIOPTHBIX
CpelCTB i ux
KOMIIOHCHTOB.
-IlonGupats n
MPUMEHSTH
KOHTPOJIHO-
U3MEPUTEIIBHBIMN,
MEXaHUYECKHUM,
aBTOMAaTU3HPOBAHHBIN
WHCTPYMEHT U
o0opymoBaHue,
COOTBETCTBYIOIIIHE
TEXHOJIOTHYECKOMY
poIieccy
BBITMOJTHIEMBIX paboT.

el A =

©

1. Bompocsl 1Jis1 IPOBEPKH TEOPUTHYECKHX 3HAHMIA.
Hepetmcnnre OCHOBHBIC ITOHATHA XUMHH.

ATOMHO-MOJICKYJIIPHOT'O CTPOCHHA.

OT COBPEMEHHOI (OpMYyITUPOBKU?

HUX CBOMCTB.

M3UYECKUI CMBICI IEpUO/A.

Kak otnnunTh Qusnueckoe SBICHUE OT XUMUYECKOro?
HazoBute Tunsl xumnyeckux popmyin. [IpuBeaure npumepsl.
Cdopmynupyiite OCHOBHBIE KOJTHMUECTBEHHBIE 3aKOHBI XUMUHU U OOBSICHUTE

B uem orimrune hopMynIUpOBKY MEPUOAUYECKOTO 3aK0oHa, JaHHOH [I. V. MenaeneeBbiM,

Kakue cBolicTBa XMMHUUYECKHUX DJIEMEHTOB U3MCHSIOTCS HepI/IOI[I/I‘lCCKI/I?
IToxaxwnTe Ha mpumMepe CBOICTB IICJIOYHBIX METAJIJIOB U TaJIOTCHOB 3aKOHOMCPHOC U3MCHCHUC

[TpoBenute 0630p cTpyKTypH! [leprnoandeckoii cucTeMbl XMMHUUECKUX 3JIEMEHTOB.
[TokaxxuTe B NEPUOIMIECKOI cUCTeMe epUO/Ibl XUMUYECKUX 2JIEMEHTOB U O0BICHUTE

HX C TOYKU 3pCHUA



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.

[TokaxkuTe B MEpHUOINYECKON CUCTEME IPYMIbl XMMUYECKUX 3JIEMEHTOB U O0BSCHUTE
(bu3MUECKUN CMBICT IEJICHHSI SJIEMEHTOB HA TPYIIIIHI U MOATPYIIIIHL

Yem xapakTepu3yoTcs S-, P-, d- u f-anemenTs?

ChopmynupyiiTe onpeaeieHne MOHITHS «aTOM.

N3 xakux 4acTulil COCTOUT aroM?

ChopmynupyiiTe onpeaeeHne MOHITHS «OPOUTAIEY.

CKOJBKO MPOCTPAHCTBEHHBIX OPUEHTALIMNA BO3MOXKHO JIJIS S- M P-2JIEKTPOHOB?

Kakumu nmapamerpamu xapakTepusyercs COCTOSTHUE JIEKTPOHA B aTrome?

Kak ompenenuth MakCUMaIbHOE YHCIIO 3JIEKTPOHOB HA KaKJIOM YpOBHE aToMa?
ChopmynupyiiTe onpeaeeHne NOHITHS «XUMUYIESCKas CBS3bY.

OxapakTepu3ynTe KOBaJCHTHYIO CBA3b. Kakue BUJIbl KOBaJICHTHOM CBSI3U BaM M3BECTHBI?
[IpuBenuTe MpUMeEpBI.

Chopmynupyiite onpeaeneHne NOHITUS «IJIEKTPOOTPULIATETIBHOCTh.
Oxapaxrepusyiite n- u 6-cBs3u. [IpuBeauTe npuMepsl.

OO0bsicHUTE MEXaHU3M 00pa30BaHUs JOHOPHO-AKIEITOPHON CBS3H.

Kaxkue coennHenust Ha3pIBalOTCs KOMIUIEKCHBIMU? [IpuBeuTe mpumepsl.

YkaxuTe 00J1IacTH MPUMEHEHUS! KOMIUIEKCHBIX COSTMHEHUI Ha KEJIe3HOJOPOKHOM TPAHCIIOPTE.
KakoBa xapakTepucTika MOHHOM cBsI3u?

Kakue coennHeHus oTHOCATCS K MOHHBIM? [IpuBenuTe npumepsl.

Kak Oyznet uaMeHsTCS CiocOOHOCTB 3JIEMEHTOB K 00pa30BaHUIO0 METAJUIMYECKOMN CBSI3U?
OxapakTepu3yiite 0cCOOEHHOCTH BOJIOPOIHOM CBSI3U, €€ BIHUSIHNE HA CBOWCTBA BEIIECTB.
HazoBute arperatasie cocTostHus BemecTB. [IpuBeauTe npumepsl.

Yem oTnnyaroTcs aMopQHbIE BEIIECTBa OT KPUCTAIIOB?

. Ha KOHKPCTHBIX NPUMEPaX MOKAXKUTE 3aBUCHUMOCTDb CBOICTB BCIICCTB OT TUIIA KPUCTATITIMYCCKUX

peleToK. YKaxute 00JacTi WX UCIOJIb30BaHUsI B IPO(eCcCHOHANBHOMN 1eATEIbHOCTH.
ChopmynupyiiTe onpeaeieHne MOHITHIA «PaCTBOPY, «PACTBOPUTEITH.

[TepeuncnuTe U3BECTHBIC BaM BUJIbI PACTBOPOB.

UTto moka3bIBaeT pacCTBOPUMOCTH BellecTBa?

Cdopmynupyiite onpeaeneHne MOHITHS «TeTTOBOM 3(h(HEeKT pacTBOpEHUS.
ChopmynupyiiTe onpeneaeHre MOHITHS «KOHIICHTPAIIUS paCTBOPAy.

[Tepeuncnure OCHOBHBIE CITIOCOOBI BEIPAKEHUSI KOHIICHTPAIIUH PACTBOPOB.

Kakwue BeliecTBa Ha3pIBalOTCS 3JIEKTPOJIUTAMU U HeaslekTposuTamu? [lpuBenure npumepsl.

KpuTepnu OICHKH O0TBETOB

Oyenka

Kpumepuu

5 «otny

OTBeT NOoJIHBIN U NPaBUIbHBIA HA OCHOBAaHUH U3yUYEHHBIX TEOPUIi; MaTepua
U3JI0KEH B ONPEAETICHHON JIOTUYECKOM MTOCIIEN0BATEIbHOCTH, JINTEPATYPHBIM
S3BIKOM: OTBET CAMOCTOSITEIIbHBIM.

4 «xop.»

OTBeT NONHBIN U HpaBHHLHLIﬁ Ha OCHOBAHUH U3YYCHHBIX Teopnﬁ; MaTepurall
H3JI0KEH B OHPGHCHCHHOﬁ JIOTHYCCKOU IMOCJICO0BATCIIBHOCTHU, TP 3TOM JOITYIICHBI
ABC-TPU HECYIICCTBCHHBIC OIJ_II/I6I(I/I, HCIIPABJICHHBIC I10 Tpe6OBaHI/II-O
npenoaaBaTciis.

3 «yHOBILY» OTBeT MOJTHBIN, HO TIPU STOM JIOMYIIIEHA CYIIIECTBEHHAS OITMOKA, WM HETIOTHBIH,

HECBSI3HBIN.

2 «HEYH.» [Ipu oTBeTe OOHAPYKEHO HEMOHUMAHUE CTY/IEHTOM OCHOBHOTO COJIEP>KaHMSI

yqe6Horo MaTcpurajia Wjin JOIMMYHICHBI CYIIICCTBCHHBIC OI_HI/I6KI/I, KOTOpPBIC CTYACHT HC
CMOT" MCITPABUTH IIPU HABOJAIINUX BOIMPOCAX MPENOogaBaTCIIAd.

2. lIpakTHyecKue 3aaHUsI U 322491

Pazgen 1. OcHOBBI CTPOEHUS BeleCTBA - 33/1a4M HA COCTABJIEHUE XMMHUYECKHUX

(bopMys1 IByXaTOMHBIX COETUHEHUN (OKCHAOB, CYNIb(UIO0B, THAPUAOB U T.I1.).



ﬂaﬁme HA364HUA CJZ€0VIOWMM COCOUHEHUSIM.

Li,O MnO Alls Cr2Sz ZnHz AgsSi CasN2 CO,, CaO P20Os CCls NaBr FeS MgH2 AlsCs
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 B2O3 BaCl, PBrs MnS PH3
LiH Baz2C Al4Siz NasP N2O SiO2 MgO CrF2 K2S CH4 PbO Au203 NH3 CaS N20s HgO AlP

CoctaBbTe GOpMYIIBI IO HA3BAHUM:

1. Hurpun xanus 1. KapOun nutus

2. Cunauuuj Mareus 2. Oxcua pocdopa (1)
3. Tuapun amoMuHUS 3. ®ropun meau (1)
4. Cynsdun ceunna (1) 4. Okcup cepebpa

5. Bpomun uueKa 5. Tuapun nmurus

6. Oxcup yrnepona (1) 6. Cynsdpun menu (I)
7. Oxcun xnopa (V) (. Hurpun HaTpus
8. Oxcun Gapus 8. Hoaun cepebpa

9. ®ochun xenesa (111) 9. Oxcun xpoma (l1)
10.KapOux maraus 10.0kcun azora (V)
11.I'uppun xamus 11.I'mapun vHaTpus

12.Cynbdun amoMuHAs 12.Xnopun 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 mapranmna (II)
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 w3 cyxneHWil BEpHO il 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, yka3anHbix B pagy (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 KaJbIIUs; 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 COOTBETCBUE :
THUIBI
XHMHYECKHX
peakuuit
A) peakuus coelMHEHUs
b) peakuus paznoxxenus
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>

OK 02

Kakas u3 peakumii siBisgercs
3K30TePMHUYECKOM?

1) HCI +NaOH =NaCl + H20
2)2Mg+02=2MgO+ Q
3)CaC03=Ca0+CO0,-Q

4) N2+ 02=2N0O-Q

OK 02

K CHIIBHBIM 3IIEKTpOIUTAM OTHOCSTCS !
A)ruapokcun xernesa (11);
Bb)xpeMHueBas kucnora;

B)kxapOoHat kanbuus;

I') kapboHaT HaTpus

OK 02

10.

Peaxmus moHHOTO OOMEHA HIIET 10
KOHIIA,ECIIH :

A) B pe3ynbTarte peakuuu o0Opasyercs ras;
b)B pe3ynbTaTe peakiuu o0pa3yercst 0CaaoK;
B) B pe3ynbrare peakuuu oopazyercs
MaJIOJICCOLUHPYIOIIEE COSTUHEHHE;

I') Bce OTBETHI BEPHBI

OK 01

11.

I[J'IH YpaBHCHUA pC€aKIUU XJIOpUaa MU
(IcokpamieHHOe HOHHOE yPaBHEHHE UEET
BUI;

A) CuOH+OH" = CuOHcasox

B) CU2++ OH= CU(OH)ZocaHOK

B) 2CU2++ 20H= CU(OH)ZocaHOK

F) CU2++ 20H= CU(OH)ZocaHOK

OK 01

12.

Kakoii psn conepKuT Juiib OCHOBHBIE
OKCHIBI:

A) Mn207, CrO3, SO2, N205;

B) Na20, CuO, CrO, FeO;

B) SO3, P205, K20, Cu20;

I') ZnO, SnO, Si02, NO.

K 1.2

13.

Vkaxure psaj, coaepkaiiui ToIbKO
OJIHOOCHOBHBIE KMCIIOTHI:

A) HF, HBr, HNOs3, H3POuy;

B) HI, HNO2, HCIO4, CH3COOH,;
B) H2COs3, H3PO3, H2SO4, H2Cr207;
I') HPO3, H2S, HCIO, H2SiOa.

IIK 1.2




14.

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

NaHPO4:

A )runpokcodocdar HaTpuHs;

B) ruapodocdur natpus;

B) nuruapooprodocdar HaTpus;
I') rugpooprodocdat HaTpus

OK 01

15.

Kaxko¥ psin conepKUT TOJIBKO
KHUCJIOPOJICOACPKALIUE KUCIOTBI:
A) HF, H2Cr207, HCI, CH3COOH;
b) HCIO, H3POgs, HBr, H2SOyq;

B) HI, HNOz, HCIO4, H2S;

I') HNO3, HPO3, H2CO3, HMnOg4

IIK 1.2

16.

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

A) H2SO3; B) H3S;

B) H2S0s; T') H2S20s.

OK 01

17.

VKakKuTe psjl, COAEPKAIMI TOIBKO
KHCJIOTHEIE OKCHJIBI:

A) Na0, Ca0, Pb0y, SiOy;

b) Si0O,, SO2, N2Os, Cl.07;

B) Al>O3, Zn0O, BeO, Cr.03;

I') CI20, CuO, MgO, H20.

OK 02

18.

[IpuBenuTe MpaBUIHHOE Ha3BAHNE BEIIECTBA
(ZnOH)3PO4:

A)oprodocdaT nuHKa;

b) Tpurunpoxcodocdar iuHka;

B) oprodochar ruapoxconuHka;

I') ruapooprodocdat nuHKa.

OK 01

19.

VKaxuTe MOJEKYISIPHYIO hopMyITy
THAPOCYIb(aTa MarHus:

A) Mg(HSO3)2; B) Mg(HS)2;
B) MgHSOq; ') Mg(HSOa)a2.

IIK 1.2

20.

Peakuust Mex 1y KUCIIOTOM U OCHOBAHUEM
Ha3bIBACTCH:

A) peakiuen cOeTMHEHUS

b) peakuweii HeliTpanuzanuu

B) peakuwmeit paznoxeHus

I') peakmueil rugparanum

OK 04

21.

W3meHeHne CBOWCTB OKCUIOB OT KUCIOTHBIX
K OCHOBHBIM MPOMCXOJIHT B PsTy BEIIECTB,
(hOpMyIIbI KOTOPBIX:

A)SO3 - Al203 - Cao;

B)MgO - ZnO - Fe20s3;

B)Na;O - CO; - SO»;

I')P20Os - Fe 03 - K20;

OK 04

22.

qDopMlea BCIIE€CTBA X B cXeMe peaknuuu
CO; + X = CaCOs + H,0:

A) Ca(OH); B) CaO

B)CaClz  I')NayCOs

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 CcTaHOBHUTE 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 hopMyia KOTOPOro
H,

I
CH,

Ha3bIBAETCS:

A) B-
reKcaH; b) 3,3-
JTUMETHIIOYTaH; B) 2-
METHII-2-3TUI0yTaH I 2,2-
JTUMETUIIOYTaH.

OK 01

27.

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

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

OK 01

28.

TpoitHas cBs3b MEXIy aTOMaMu yriiepoaa
oOpasyercsi B MOJIEKyJax:

A) ankuHoB;  b) apeHos;

B) ankanos;  I') ankeHos.

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 1.2

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) aranou;

B) rmmunepun; I') penoun.

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) Menpences

4) MapKOBHUKOB

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

OK 01

36.

Oprannyeckast XuMus U3ydaer. ..
A)coennHEHUS yriaepoaa

b)coenunenus Kucnopon

B) coenunenus xiaopa I
COEIMHEHMS a30Ta

OK 01




37.

K yrneBogam He OTHOCHUTCS
A) xpaxman B) nentun
b)xneruarka ') caxaposa

IIK 1.2

38.

Kakoe konm4ecTBO U3BECTHBIX AMUHOKHUCIIOT
y4acTBYIOT B CHHTE3€ OeKa:

A) 20

b) 30

B) 100

") 200.

K 1.2

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)ruaparanms

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 nukinonponan
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
) Ilpumenenue karaauzaropa
ITosnoxenne paBpHOBeCHSI

1) Cmectutcs BIpaBo

2) CmecTuTCs BIEBO

3) He usmenurcs

OK 02

47.

CKOpOCTh TOMOT€HHOM XUMHUYECKOU peaKIuu
MPONOPIMOHATIbHA U3MEHEHHUIO:

A) KOHIIGHTpAIMH BEIIECTBA B €AUHUILY
BpEMEHU;

b) Macchl BeniecTBa B eiMHAIIE 00BbEMA,

B) xonuuecTBa BemiecTBa B AMHUIIE 00bEMA;
I') 06bEMa BemecTBa B X0J1¢ PEAKIIUH.

IIK 1.2

47.

Ckopoctb peakiuu Fews) + H2SO4 (pp) =
FeSO4 (p-p) + H2 () + Q moBeIicUTCS TTpH
A) TOHKEHHUH JTaBIICHUS

b) paz6aBiienun pacTBopa KUCIOTHI

B) monmxeHnuu remmnepaTypbl

I') u3amenpyeHun xemnesa

OK 01

49.

Bri6epute U JUCTIEPCHON CUCTEMBI, B
KOTOPOM pa3Mep 4acTUI] — MOJIEKYJIbl, HOHBI:
A) cycneH3us

b) rpyboaucnepcHas cucrema

B) uctunnsIii pactBOp

IIK 1.2

50.

Conu BBICHIMX KHUPHBIX KHUCIOT C YHCIOM
yriepoaHbix aToMoB Ci10-Cig —

A) wmbuta; B) Oenku; B) Butamusbr, 1)
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"Tesneoopasnyio 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
mozeinb D.Pesepdopma?

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 3apsija siapa

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

K 1.2

21.

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

OK 01

22.

[TpuBenute mpuMepsl ABYX
PacTBOPHUMBIX U ABYX HEPACTBOPUMBIX
OCHOBaHHUSI.

OK 01

23.

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

K 1.2

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 1.2

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?

K 1.2

46.

BBI6epI/ITe JABa JUIITHUX COCIUHCHUA :
caxapo3a, OCJIr0jI03a, MypaBbruHad
KHCJIOTA, KpaxXMaJl, I'NNTFOK034d, KaydyK

K 1.2

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 Ha3BAHUCM BCIICCTBA U KJIIACCOM



(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 MoNEKyIspHYIO (GopMyiTy BeliecTBa, coxepxamiero 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 BOAOpPO/A ITOTpedyeTcs 1 obpazosanus 10,2 r 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 GU3n4Yeckoe BICHUE OT XUMUYECKOTO?
1. Kakue cBoiicTBa XMMHUYECKUX 3JIEMEHTOB U3MEHSIOTCS IEPUOIUUECKH?
2. TlokaxxuTe B IEpUOIUYECKON CUCTEME MEPUOJIbI XUMUUECKHUX JIEMEHTOB U 00BICHUTE
W3UYECKUI CMBICT IEpUOoAa.
3. TlokaxkuTe B IEpUOANYECKOI cUCTEME TPYIIIbl XUMUYECKUX 3JIEMEHTOB U OOBSICHUTE
(U3UUECKUii CMBICIT I€JICHUS DJIEMEHTOB Ha TPYIIIBI U MIOATPYIIIIHI.
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 MU3BECTHBI?
[TpuBenuTe NpUMEpHI.
Cdhopmynupyiite onpeaesieHue MOHITUS «AJIEKTPOOTPUIIATEIIBHOCTY.
9. Vkaxure o01acTé MPUMEHEHUS KOMIUIEKCHBIX COEIMHEHUN Ha 5KEJIe3HOI0POKHOM TPaHCIIOpTE.
10. Oxapakrepu3yiTe 0COOCHHOCTH BOJIOPOTHOU CBSI3H, €€ BIMSHUE HAa CBOWCTBA BEUIECTB.
11. Yem otnuyaroTcst aMopQHbIE BEIIECTBA OT KPUCTAIIIOB?
12. Chopmynupyiite onpeaesieHue MOHITUN «PACTBOP», «PACTBOPUTEIIBY.
13. Ilepeuuncnute OCHOBHBIE CIIOCOOBI BHIPAYKEHUSI KOHIICHTPAIIH PACTBOPOB.
14. Kakwue BemiecTBa Ha3bIBAIOTCS AJICKTPOIUTAMHU U HEIJIEKTPOIUTAMU?
15. Ompenenute BaleHTHOCTD U CTEIIEHb OKUCIICHUS aTOMOB B BemiecTBax ¢ 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 BaHaJusl, HEOOXOAUMYIO JJIsl OJydeHus: OKcuaa Maccoii 50 T.
21.CocraBbTe JIEKTPOHHBIE (POPMYIIBI JIEMEHTOB C TIOPSIIKOBBIMU 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 GpopMyity Ui ONpeieeHns: CKOPOCTH XUMHUYECKON peakinu.OT Kakux
(aKTOpOB 3aBUCUT CKOPOCTh XUMUYECKOM peaKuu?
26. Kakue peakiuu Ha3biBatoTcsa oopatumbiMu?Chopmynupiite npunnui Jle [llarensbe.
27. HazoBuTe XapakTepHbIC IIBETHBIC PEAKIINN OEIKOB.
28. Yto Takoe peakuus drepuduxanuu? [laiite onpenenenne NoHATHIO "cloxHbIe 3¢upsl”
29. IlpuBeauTe mprUMepsl MOHO-, IU- U MTOJINCAXapPUI0B
30. Kakoii ra3 Beiiessiercsi B aroMocepy Mpu C)KUTaHUM TOILIHBA?

No ok

©o



III. OIIMCAHUE OPIAHM3AIMU OLHEHUBAHUA U ITPABUJI ONPEAEJJEHUSA
PE3YJIbTATOB OLIEHUBAHMUS.

YpoBeHb MOATOTOBKH 00YYAIOIINXCS TTO0 00IIE00pa30BaTEIbHON YIeOHOH JTUCITUTLTMHE OIICHUBACTCS
B Oammax: «5» («OTIMYHO»), «4» («XOpomoy), «3» («yIOBICTBOPUTEIBHOY), «2» («HEyIOBIIE-
TBOPUTEIILHOY).

Onenka «omauuyno» - OOydalOIIMKCA TIOKA3bIBACT IIOJHBIE M TIIyOOKHME 3HAHHSA
POrpaMMHOr0 MaTepuaa, JOTHYHO U apryMEHTHPOBAHO OTBEYAET Ha MOCTaBIECHHBINH BOIPOC, a
TaK)K€ JIONOJHUTENIbHBIE BOIPOCHI, IOKAa3bIBAET BBICOKHM YpOBEHb TEOPETUUYECKUX 3HAHUM.
[IpakTrueckyro yacth BoinonHsAeT Ha 100%.

Onenka «xopowto» - OOyYaIOUIMICA TOKa3bIBaeT TINIyOOKHE 3HAHHUS IPOTPAMMHOIO
MaTepuaia, FpaMOTHO €ro M3JIaraeT, JOCTaTOUYHO MOJHO OTBEYAET Ha MOCTABIEHHBIM BOIIPOC U
JIOTIOJTHUTEIILHBIE BOIIPOCHI, yMEJI0 (OPMYIHUPYET BHIBOBL. B TOKe BpeMs pH OTBETE JIOMYCKaeT
HecylIeCTBeHHbIE norpeimHocTy. [IpakTruueckyto yacte BoinoaHseT Ha 90%-80%.

Onenka «yoognemeopumenvHo» - OOYYAIOIIMHCS TOKa3bIBAaeT JOCTATOYHBIE, HO HE
rIyOOKHe 3HAHUSI MPOTrPaMMHOTO MaTepuaia; Mpu OTBETE HE JOIMyCKaeT IpyObIX OLUIMOOK WK
NPOTHBOPEYHH, OJHAKO B (HOPMYJTHUPOBAHMM OTBETa OTCYTCTBYET JOJDKHAs CBSI3b MEXKIY
aHAJIM30M, apryMeHTanuedl u BbIBOAaMH. JlJis TONydeHUs NPaBUILHOTO OTBETa TpedyeTcs
yTouHstoIe BOonpockl. [IpakTuyeckyro yacts BoimonHseT Ha 70%-60%.

Ouenka «HeyoosremgopumenvHo» - 00y4alOIMUNUCS MOKA3bIBAET HEIOCTATOUHbIC 3HAHUS
POTPAaMMHOTO MaTepuaia, He CIIOCOOCH apryMEHTHPOBAHO M IOCIENIOBATEIbHO €ro M3Jararh,
JOITyCKaeTcs TpyOble OIMOKU B OTBETaX, HEMPABUIIHLHO OTBEYACT HA MOCTaBJICHHBIN BOMPOC WK
3aTpyaHseTcs ¢ oTBeToM. [IpakTuueckyro yacTh BbloJIHAET Ha MeHee 50%.

Huggepenyuposannoiii  3auem TPOBOAUTCA B TEPUOA  HIK3aMEHALMOHHOW CECCHH,
YCTAHOBJICHHON KaJICHJApPHBIM Y4eOHBIM IpauKoM, B pe3yibTaTe KOTOPOTO MpEIoaBaTeleM
BBICTABIIIETCS. UTOTOBasi OLIEHKA B COOTBETCTBUU C TPaBUIIAMHU OIPENEICHUs] Pe3ylbTaToOB
OLICHUBAHMUSI.



