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1. OBLIASA XAPAKTEPUCTUKA PABOYEW ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCHUIIJIMHBI OY 1. 07 «XUMMUS»

1.1 MecTto MCHMIVIMHBI B  CTPYKTYpe OCHOBHOH mnpodgeccHoHAIbHOI
0o0pa3oBaTeJIbHOM NPOIrPaMMbI
Oo6meobpa3oBarenbHas yueOHass AUCHUIUINHA «XUMHSD» U3ydaeTcsl Ha 6a30BOM ypOBHE

B 00meoOpazoBaTenbHOM IMKJIE y4eOHOro IUIaHAa OCHOBHOW  IMpo(hecCHOHATBHOU
obpazoBarenbHOl nporpammsl crierianbHocT 40.02.04 FOpucpynenuus

1.2. HeJ’II/I H 3aJaYd JUCHHUIIJIMHBI — TpeﬁoBaHI/IH K pe3yjJbTaraM oOCBOCHUSA
AUCHHUIIJINHBI:

1.2.1. Heau 1 32124 JUCHUILIMHBI

dopMHUpOBaHHE Yy CTYIEHTOB HPEJCTAaBICHUS O XUMHUYECKOW COCTaBJIAIOLICH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa KaK OCHOBBI MPHUHATHS PEIICHUH B XU3HEHHBIX H
IPOM3BOJICTBEHHBIX CUTYallUsX, OTBETCTBEHHOT'O ITIOBE/IEHUS B IPUPOJIHON cpejie.

3agauyu AMCHMILIMHBI:
1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH TPOTEKAHHWsS XUMHYECKHX MPOIECCOB U
SBJICHUA B OKpyXarolled cpene, LEJIOCTHOM HayyHOW KapTHHBI MHUpA, B3aUMOCBS3U U
B3aMMO3aBHCHUMOCTH €CTECTBCHHBIX HAYK;
2) pa3BUTh yMEHHs COCTaBISTH (DOPMYJIBI HEOPraHWYECKUX M  OPraHHYECKHUX BEIIECTB,
YpaBHEHHS XUMHYECKUX PEaKUui, OOBSACHATh WX CMBICI, WHTEPIPETHPOBATH pPE3YJIbTATHI
XUMHUYECKHX IKCIIEPUMEHTOB,
3) chopmMupoBaTh HABBIKM MPOBEACHUS MPOCTEHIINX XUMHYECKUX HKCIIEPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ COOMIOIGHHEM TpaBHJI 0Oe€30MacHOro oOpalieHuss ¢ BeLIeCTBAMHU U
1a00paTOpHBIM 000PYIOBAHUEM;
4) pa3BUTh yMEHHS HCIOJb30BaTh HH(OPMALUI0 XUMHUYECKOTO XapaKTepa U3 pa3InYHBIX

HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS TMPOTHO3UPOBATH MOCIEACTBUS CBOCH  JESTENBHOCTH U
XUMHYECKHUX TPUPOIHBIX, OBITOBBIX U MIPOU3BOACTBEHHBIX MTPOIECCOB;
6) chopmupoBaTh MOHMMAHNE 3HAUUMOCTH JOCTHKCHUI XUMHYESCKON HAYKU U TEXHOJIOTHI JIIst
Pa3BUTHSI COLMANBHOM U MPOU3BOJCTBEHHOM cdep.



1.2.2 Tlnanupyemble pe3y/IbTaThl 0CBOEHHs 00111e00pa30BaTe/IbHON Y4eOHOo# 1ucuInHbl B cooTBeTcTBHM ¢ PT'OC CIIO u Ha

ocHoBe ®I'OC COO

Koa u
HauMeHOBHE Ili1anupyemMble pe3yJibTaThbl OCBOCHHUS
¢hopmupybIX JUCIUILIMHBI
KOMIIeTeHIIi
Oo0mrue JAucuuiimHapHble
OK 01. B yacTH TPYA0BOIr0 BOCIIMTAHMS: -BJIAJETh CUCTEMON XMMUYECKUX 3HAHUM, KOTOpas
Bri6upars - TOTOBHOCTB K TPY/Iy, OCO3HAHHE [IEHHOCTH MAcTepPCTBa, BKJIFOYACT: OCHOBOITOJIATAOIINE MTOHATHS (XUMUYCCKUI

CIIOCOOBI peLICHUS
3a1a4
npoQeCcCHOHAILHON
JeSITEeIIbHOCTH
MMPUMCHHUTCIIBHO K
pas3InYHbIM
KOHTCKCTaM

Tpyaoooue;
- TOTOBHOCTb K aKTUBHOM JI€ATEIIbHOCTU TEXHOJIOIMYECKON U
COLMAIBHOW HAPABJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSITEIILHO BBIIOJIHATH TaKyIO
JeSITEIIbHOCTb;
- HHTEpEeC K pa3iIndHbIM cepam npodecCuoHaIbHON
JESATEIILHOCTH,

OBnazeHne yHUBEpCAIbHBIMU Y4EOHBIMU
MIO3HABATEJILHBIMU JIEHCTBUAMMU:

a) 0a30Bble JIOTHYECKHUE J1eliCTBUS:
- CaMOCTOSTEIFHO ()OPMYIIUPOBATH U aKTyaJIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATH CYIIECTBEHHBINA MMPU3HAK WJIH OCHOBAHUS
JUTSL CpaBHEHUS, KitaccuuKau u 00001eHNS;
- ONpPEACIATH NN JeATSILHOCTH, 33]1aBaTh MMapaMeTphl 1
KPUTEPUHN UX JIOCTHKCHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
paccMaTpUBAEMBIX SBJICHUSX;

9JIEMEHT, aTOM, JJIEKTPOHHAs 000JI04Ka aToMa, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTB, 3JICKTPOOTPHUIIATEIIBHOCTD, CTEIICHB
OKHCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJIIpHBIA 00BEM, YIIIEPOAHBIN CKENET,
GbyHKIIMOHAIBHAS TPYITA, PAAUKAI, U30MEPHUS,
HU30MEPBI, TOMOJIOTUYECKHH Psifl, TOMOJIOTH,
YTIEBOJOPOABI, KHCIOPO- U a30TCOIEpIKaIIHe
COCTMHCHUS, OMOJOTHYECKH aKTUBHBIC BEICCTBA
(YyrnmeBopl, )KUpPbI, OEJIKK), MOHOMED, TTOJHMeED,
CTPYKTYpPHOE 3BE€HO, BEICOKOMOJICKYJISIPHBIC COSTHHCHUS,
KpUCTAIITINYECKasl pelieTKa, TUIbl XUMHUECKUX
peakuii(OKHCIUTETLHO- BOCCTAHOBUTEIILHBIC, YK30-1
SHIOTEPMHUUYECKHE, pEAKIIN HOHHOTO 00MEHa), pacTBop,
AJIEKTPOJIATHI, HEAIEKTPOIUTHI, SJICKTPOTUTHICCKAS
JUCCOLIMAINS, OKHUCIUTENh,BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKOW PEeaKINK, XHMHUECKOe pPaBHOBECHE),
TEOPUU U 3aKOHBI




- BHOCUTBH KOPPEKTHUBEI B ACATCIIbHOCTh, OUCHHNBATH
COOTBCTCTBHUC PC3YJIbTATOB LECIAM, OCHUBATH PUCKU
HOCJ'ICI[CTBI/II\/'I ACATCIIBHOCTH,

- pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCHICHUN
KHU3HCHHBIX npo6neM

0) 0a30BbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

- BIIaJICTh HaBBIKAMHU y4eOHO-UCCIICIOBATEILCKOM 1
MPOEKTHOM JEeSATEIbHOCTH, HABBIKAMH Pa3pelIeHUs
pooem;

- BBISABIATH IPUYMHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJIM3UpPOBATh 33J1a4uy, BBIJIBUTATh THUIIOTE3Y €€ PEICHMUS,
HaxOJIUTh ApIrYMEHTHI JJI JOKa3aTeJIbCTBA CBOMX
YTBEPKJICHHH, 3a7aBaTh TapaMeTPhl U KPUTEPUH PEIICHNUS,

- QHaJM3HMPOBATH MTOJYYEHHBIE B XO/€ PEUICHUS 3a/1a4l
pe3yiabTaThl, KPUTUUECKH OLIEHUBATh UX JJOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

- yMETh IEPEHOCUTDH 3HAHUS B IO3HABATEIIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- YME€Tb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOIacreii;
BBIJIBUTATh HOBBIC UJIEU, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOIbI
U pelIeHus; CHOCOOHOCTh X UCTIOIb30BaHUS B
ITO3HABATEIILHONW U COLMAIBHON IPAKTUKE

(Teopusi XMMUYECKOTO CTPOCHUSI OPTAaHMYECKUX BEIIECTB
A.M. BytiepoBa, Teopus 31EKTPOIUTUYECKON
Jiccouuanuu, nepuoandeckuii 3akon .M. Menzaeneena,
3aKOH COXPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CHMBOJIMYCCKUHN S3BIK XUMHH, PAaKTOJTOTHICCKHE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOTYyYEHUHU U
0€30I1aCHOM HCIOJIb30BAaHUH BaKHEHIITHNX
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOM eI TEILHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTepPHbIC MPU3HAKU U U
B3aUMOCBSI3b U3YUECHHBIX TOHATUH, IPUMEHSATh
COOTBETCTBYIOIINE MOHSTHS MIPU ONMUCAHUU CTPOCHUS U
CBOMCTB B3aMMOCBS3b U3YUEHHBIX MTOHATUNA, TPUMEHATh
COOTBETCTBYIOIIHME MOHSTHS MPU ONMTUCAHUU CTPOCHUS U
CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BEILIECTB U UX
MIPEBPAICHUI; BBISBIISTH B3aUMOCBS3b XUMHUYECKHUX
3HaHUH C MOHATUIMH U NPEICTABICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb KCI0Ib30BATh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHUIN MEKTYHAPOIHOTO COK3a TEOPETUUECKOU U
MPUKIIATHON XMMUHU U TPUBUAIbHBIE HA3BAHUS
BOKHEUIIINX BEIIECTB (3TUIICH, alleTUJICH, TJIUIEPHH,
dbenon, popmanbaeru, ykCycHas KUCJIOTa, TIHUIIHH,
YTapHBIN T'a3, YIJIEKUCIBbIA a3, aMMHAK, TallleHas
W3BECTh, HETallleHas W3BECTh, MUTHEBAs coda U
JIPYTHX), COCTABIATH (DOPMYIIBI HEOPTaHUYECKUX U




OPraHMYECKHUX  BCILECTB, YPABHEHMS  XUMHYECKHX
peakumii, OOBSICHATH MX CMBICJI; MOJITBEPKIATh
XapakTepHble  XMMHYECKHE CBOMCTBA  BEILIECTB
COOTBETCTBYIOILIMMHU  JKCIIEPUMEHTAMU U  3allUCAMU
YpaBHEHUN XMMHUYECKUX PEAKIIUH;

-yME€Tb YCTAHABJIMBATh IPHUHAJICKHOCTh H3YyYEHHBIX
HEOPraHMYECKUX U  OpPraHMYeCKUX  BEIIECTB K
ONpEICICHHbIM KjJaccaM M TpyINIaM COEOUHCHMH,
XapaKTEepU30BaTh MX COCTAB U BaXHEHIIUE CBOWCTBA;
ONpeneNsaTh BUAbl XMMHUYECKMX CBsA3ei (KOBaJeHTHas,
MOHHAsI, METAININYECKasl, BOJAOPOJHAs ), TUIIbI
KPUCTAJITIMYECKUX PELIETOK BEILECTB;
KJIaccu(UIUpoOBaTh XUMUYECKHE PEAKIINH;

- c¢(opMHUPOBATh MIPEJCTABICHUS: O XUMHUECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MUPA,
pPOJIM XMMHUU B IIO3HAHWH SIBJICHUH IIPUPOJBL, B
(OpMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(GYHKIIMOHATIBLHON TPAMOTHOCTH, HEOOXOIUMOM IS
pelIeHns MPaKTUYECKHX 3aad U SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOAHON CpeJIe;

-yMETb IPOBOJIUTH PAcUEThl 10 XUMHUUECKUM (GopMyiaM U
YPaBHEHUSM XUMHUYECKHUX PEAKIMH C UCIIOIb30BaHUEM
(bU3NYeCKUX BETUYNH, XapaKTEePU3YIOIIUX BELIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEILIECTBA;
MCII0JIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS IS

MIPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUAX, CBA3AHHBIX C
BEILIECTBAMM U UX IPUMEHEHHUEM




OK 02.
Hcnons3oBath
COBPEMEHHBIC
CpeICTBa MOKUCKA,
aHaJIM3a u
UHTEPIIPETAIINH
uHpopmanuu u
UH(POPMALOHHbIE
TEXHOJIOTHH JUIs
BBITIOJTHCHMS 32/1a4
npodeccuoHanbHOM
e TSIIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 NO3HAHUSA:

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JTHAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIIEIO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIbTYPHOM MUPE; COBEPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKON KYJIbTYphI KaK CPEJICTBA B3aUMOACHCTBUS
MCKAY JIOAbMU U ITO3HAHWA MHpPA, OCO3HAHUC ICHHOCTH
HAYYHOU JeSTeIbHOCTH TOTOBHOCTD OCYIIECTBISATh
IPOEKTHYIO U MCCIIEI0BATENbCKYIO 1EATENbHOCTh
WHAUBUAYAILHO U B TPYIITE

Osgi1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH
NMO3HABATEJIbHbIMH AeHCTBUIMU:

B) padoTa ¢ ungopmanueii:

- BIIQJACTh HABBIKAMH  MOJNydeHHs WHPOpMAIUU W3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENILHO OCYILECTBISTh
MOMCK, AaHAJINW3, CHUCTEMaTU3allUI0 W  HHTEpIpeTaIiio
UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHS

- co3aBaTh TEKCThl B pa3IMuYHBIX ¢opmarax C Y4EeTOM
Ha3Ha4YeHUs] MHPOpMAlMU U LEJIEBOM ayJIuTOpUH, BbIOHUpas
ONTUMAJIbHYIO (POpMY MPEACTABICHUS U BU3yaIU3alluH;

- OLICHUBATh JIOCTOBEPHOCTh, JIESTHTUMHOCTh MH(OpPMALINH, €€
COOTBETCTBUE MPABOBBIM M MOPAJIBHO-3TUYECKMM HOPMaM

- UCTOJB30BAThH CPEAICTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX H

OpTaHM3AIMOHHBIX 337124 C COONI0ICHUEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHCHBI,
pecypcocOepekeHus, MPaBOBbIX U 3TUYECKUX HOPM,

HOpM UH(POPMAITMOHHOMN

0e30IMacHOCTH;

BJIQ/ICTh HABBIKAMH PACIO3HABAHUS U 3aIUTHI HH(OPMAIIUH,
nH(pOpMaIMOHHOM 6€301aCHOCTH JTUYHOCTH

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMHUUECKUN
AKCIIEPUMEHT (IIPEBPAIICHHS OPraHUYECKUX BEIIECTB MPU
HarpeBaHuu, MOJIyYeHHE ITHIICHA U U3yYEHUE €T
CBOMCTB, KQU€CTBEHHBIEC PEAKIIUH HA aJIbJCTHUIbI,
Kpaxmall, YKCYCHYIO KUCIJIOTY; JeHaTypauus OeIKOB Mpu
HarpeBaHWU, [IBETHBIC PEAKIINH OCIIKOB; MPOBOIUTH
peaKuu HOHHOTO OOMEHa, ONPEAeATh CPEy BOAHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIINU Ha Cylb(dat-,
KapOOHaT- U XJIOPU-aHUOHBI, HA KATHOH aMMOHHS;
pemaTh SKCrepuMeHTaIbHbIC 3aa41 110 TeEMaM
"Mertamuibl" 1 "HeMeraisl'") B COOTBETCTBHH C
MpaBUJIaMHU TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH C
BelIeCTBaMH U J1a00OpaTOPHBIM 000PYIOBAHHUEM;
MPEACTABIISITH PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIONINX PEAKIUIl U
($hopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- yYMEThb AaHaM3UPOBATh XUMHUYECKYI0 HH(}OpMaIHIo,
MOJIy4aeMyl0 M3  pa3HbIX HUCTOYHUKOB  (CPEICTB
MaccoBoi uHpopMaiuu, cetb IHTEpHET U Ipyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMH HAYYHOTO MO3HAHUS
BEIIIECTB U XUMUYECKUX SIBJICHU (HAOIIOICHHE,
MU3MEpPEHHE, SKCIIEPUMEHT, MOJACIUPOBAHNUE); YMETh
MIPOBOJIUTH PACUYETHI IO XUMHUUECKUM (opMysiaM 1
YPaBHEHUSIM XUMUYECKUX PEAKIUI C UCTIO0JIb30BaHUEM
(UBUYECKUX BEIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MACChl, 00heMa HOPMAaTbHBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIB30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS IJIs1 TPUHATHUS
perieHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHUsX,
CBSI3aHHBIX C BEILECTBAMH U UX MPUMEHEHUEM




OK 04.

O dexTuBHO
B3aUMOJICHCTBO
Ba Th U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpPa3BUTHUIO, CaAMOCTOATCILHOCTH U

CaMOOTIPE/ICIICHUIO;

OBnazneHne HaBBIKAMH Y4eOHO- HCCIIEIOBATEIbCKOM,
MIPOCKTHOM M COIMAIBLHOM ESITEIIbHOCTH;

OBgi1ajieHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMH
JelCTBUSIMU:

0) coBMecTHas 1eSITeJIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U
WHIUBUTyaJIbHOU PabOThI;

- NPUHUMATH LIEJIU COBMECTHOM JIESITCIIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHUS 110 €€
JIOCTYDKCHHIO: COCTAaBJIATH TUIaH ICUCTBUH, pacIIpeacaTh
POJIK C YIETOM MHEHHM Y9aCTHUKOB 00CYKIaTh PE3yIbTaThI
COBMECTHOH pabOTHI;

- KOOPAMHUPOBATH U BBITIOIHATH Pa0OTY B YCIOBHSIX
peabHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- YMETh IJIAHUPOBATH U BBIOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IIPEBPAICHHS] OPraHUYECKUX BEIIECTB
MIPY Harpe€BaHUU, MOJTYyYECHHE YTUICHA U U3YUYECHHE €TO
CBOMCTB, KQU€CTBEHHBIEC PEAKIIUH HA aJIbJCTHUIbI,
KpaxMaJ, YKCYCHYIO KHCJIOTY; ICHaTypaIus OCJIKOB MpH
HarpeBaHWU, [IBETHBIC PEAKIINH OCIIKOB; MPOBOIUTH
peaKIy HOHHOTO 0OMEHa, ONIPEACIIATh CPEy BOIHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIINU Ha Cylb(dat-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS,
-peuiaTh SKCIIEPUMEHTANIbHBIE 33]Ja4H 10 TeMaM
"Metannel" 1 "Hemeramnsl" B COOTBETCTBHU C
MpaBUJIaMHU TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH C
BelIeCTBaMH U J1a00OpaTOPHBIM  00OpPYIOBAHUEM;
MIPEACTABIISITh

pe3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTA B opMe
3alMCU YPaBHEHUH COOTBETCTBYIOLIUX PEaKIUM U
(dbopMynMpOBaTh BEIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB




- OCYIIECTBIIATH MO3UTUBHOE CTPATETHUECKOE TIOBEICHUE B
Pa3IMYHBIX CUTYALUSIX, POSIBISATH TBOPUYECTBO U
BOOOpakeHue, ObITh UHUIIUATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMHI PeryJsiTHBHBIMU
JelCTBUSIMU:

r) IPUHATHE ce0sl U APYTUX JIIOJei:

- IPUHUMATh MOTHUBBI U ApIYMEHTHI APYTUX JIIOJIeH pU
aHaJIN3€e PE3YNbTATOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPaABO APYTUX JIOJCH Ha
OIINOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH IPYTOro
YeJI0BeKa

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpYKarole
cpenpl,
pecypcocoepex
€HUIO0, TPUMEHSATh
3HAHUS 00
U3MEHEHUU
KJIUMATa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ (HeKTUBHO
JIECTBOBATH B
Ype3BbIYATHBIX

CUTyalusx

B 00/1acTH 3K0JI0rHY€CKOT0 BOCIIUTAHMS

- c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpHI,
MNOHUMaHUE BIMSHUS COLMATBbHO-3KOHOMUYECKUX IPOLECCOB
Ha COCTOSIHUE IPUPOIHON U COLUAIBHOMN Cpelibl, OCO3HAHUE
I00aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- IUIAHHPOBAHUE U OCYLIECTBIEHUE ACUCTBUI B
OKpY’KaIOILleH Cpezic Ha OCHOBE 3HAHUSA LEIEeH YCTOMYUBOTO
Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HETPUATUE NEUCTBUM, IPUHOCSIIUX BPEL
OKpYKarollei cpere;

- yMEHHE MPOTHO3UPOBATh HEOIATrONPHUSITHBIE
HKOJIOTUYECKHE MTOCIIEACTBUSA IPEANPUHAMAEMBIX AEUCTBUH,
IIpeloTBpallaTh Ux;

- pacUIMpeHME OIbITA ACSITEIBHOCTH 3KOJOTHYECKON
HaIpPaBJIEHHOCTH;

-OBJIaJICHUE HaBBIKAMHU y4eOHO- HCCIeI0BaTEIbCKOMH,
MPOEKTHOMN U COLIMAIbHOMN JEATEIIbHOCTH;

- chopmMupoOBaTh MPEACTABICHUS: O XUMUYECKON
COCTaBJIAIOLIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA,
POJIU XMMUU B IO3HAHUH SIBIICHUH TPUPOIBL, B
(OpMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(GyHKIIMOHATIBLHOU TPAaMOTHOCTH, HEOOXOIUMOM ISt
pPEIICHUA NPAKTUYCCKUX 3a1a4 U SKOJIOTMYCCKHU
000CHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpelie;

- YMETh COOJII0/IaTh MPAaBHIIA IKOJIOTUYECKU
11€J1€c000pa3HOTr0 MOBEACHUS B OBITY U TPYJOBOH
JIEATENBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3710POBbS U
OKPYKaIoIIe MPUPOIHON CPE/Ibl; YUUTHIBATh OMTACHOCTh
BO3JEHCTBUS HA )KUBBIE OPraHU3MBbI OIPEIECIICHHBIX
BEILIECTB, TOHMMAs CMBICJ TTOKA3aTeNs MpeIebHON
JIOITYCTUMOW KOHUEHTPALUU




TIK 1.1.
Ocy1ecTBIsATh
npodeccuoHaIbHOE
TOJIKOBaHHE HOPM
mmpaea

- BJI/IETh HABBIKAMU NTOJY4YEHHS HH(OPMAIMH U3 HCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIIFHO OCYILECTBIIATH TOUCK, aHANIN3,
CHCTEMaTH3alUI0 U UHTEPIIPETAINIO HHPOPMAH PAa3IHYHBIX BUAOB
1 HopM MpeACTaBICHNS,;

- CO3aBaTh TEKCTHI B PA3IMYHBIX (hOpMaTax ¢ y4eTOM Ha3HAYCHHS
MHQOPMAIUH U LIEIeBOI ayTUTOPUH, BEIOUPAsi ONTUMAIBLHYIO (OpMY
NpEACTaBICHUS U BU3YyalIn3alluH;

- OLICHUBATH JIOCTOBEPHOCTH, JIETUTUMHOCTD HH(OpMaIy, ee
COOTBETCTBHE MPABOBHIM U MOPATbHO-3THYECKUM HOpPMaM;

- UCIIOJIL30BATh CPCACTBA I/IH(l)OpMaHI/IOHHBIX 1 KOMMYHUKAIITUOHHBIX
TEXHOJIOTHH B PEIIEHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX H
OpraHM3AIIMOHHBIX 33/1a4 C COOJIIOICHHEM TPEOOBaHMI 3PrOHOMUKH,
TEXHUKHU 0€30MacHOCTH, TUTUEHBI, PeCypcocOepeeHu s, TPABOBBIX U
ATHYECKUX HOPM, HOPM HH(OPMAITMOHHOMN 0€301TacCHOCTH;

- BJIJIeTh HaBBIKAMHU PACTIO3HABAHUS U 3aIUTH HHPOPMALIUH,
WHPOPMAITMOHHOH 0€30MaCHOCTH JINYHOCTH;

- YMCHHUC ITPOTrHO3UPOBATH HC6H3FOHpI/I$1THBIe 3KOJIOTHYECKUC
HOCJIC/ICTBUS NIPEINPHHUMACMBIX JEHCTBUH, IPEIOTBPAIIATh UX;

- pacIIMpEeHNe OIIbITa JeITELHOCTH IKOJIOTHIECKOM
HaNpaBJICHHOCTH;

- OBJIaJICHUE HaBbIKAMH y4eOHO-NCCIIEI0BATEIbCKON, MPOSKTHOM 1
COIIMAIbHON JeSITENIbHOCTH;

- BJIAJIETh CUCTEMOM 3HAHUI O METO/IaX HAYYHOr'O MO3HAHMS
SIBJICHUM PUPOJBL, UCIIOJIB3YEMBIX B €CTECTBCHHBIX HAYKAX U
YMEHUSMHU MIPUMEHSTH 3TH 3HAHUS IIPU SKCIIEPUMEHTATFHOM
WCCIIEIOBAHNY BEMIECTB U JIJIsl OOBSICHEHUS] XUMHUIECKAX
SIBJIEHUW, UMEIOLIUX MECTO B MIPUPOJI€ MPAKTUUECKON
JIeATeTLHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

-yMETh COOJIIOIaTh MPaBUIIA IKOJIOTUICCKH
11eJIeCO00Pa3HOro MOBECHNS B OBITY U TPYTOBOU
JIEATELHOCTH B LIETISIX COXPAHEHUS CBOETO 3I0POBbS U
OKpYKaIoIlel NpUpOJHOM Cpelbl; YUUTHIBATh ONACHOCTh
BO3JICHCTBUSI HA YKUBBIEC OPIaHU3MBbI OIIPEACICHHBIX BELIECCTB,
MIOHMMaAs CMBICIT TOKA3aTeNs MPeIeIbHON JOMYCTUMOM
KOHIIEHTpaLUY;

- YMETb IPOTrHO3UPOBATH, AHATU3UPOBATH U OLICHUBATH C
MTO3UIIMIA HKOJIOTHUYECKON O€30MIaCHOCTH TIOCIECTBH
OBITOBOH ¥ IMPOU3BOCTBEHHOM JEATEILHOCTH Y€JI0BEKa,
CBSI3aHHOM ¢ TiepepabOTKOM BEIIECTB; UCTIOIh30BATh
MOJIYYCHHbIE 3HAHMS ISl IPUHATHS TPAMOTHBIX PELICHUIA
Mpo0JIeM B CUTYAIlHSIX, CBSI3aHHBIX C XUMHUEH;




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
YYEBHOU JUCIUITIJIMHBI «XUMMUS»

2.1. O0bem 00meo0pa3oBaTeILHON Y4eOHOM TMCHUIJIMHBI M BUIbI y4eOHOH PadoThI

Bun yueoHoi paGoTnl O0bem B yacax
O0Bem o0pa3zoBaTebHOI MPOrpaMMbl 82
NuauBuayaabHbIi IPOEKT 2
KoncyabTanumn -
CymmapHas yyeOHasi HArpy3Ka BO B3aMMOJelCTBUM C NIPeNnojaBaTeieM 78

B TOM YHUCIJIC:

JIEKLUH, YPOKU 48

IMPaKTUYCCKUE 3aHATUA -

J1a00PaTOPHBIC 3aHATHUS 30

N3 Hux npogeccnoHanbHO OPUEHTHPOBAHHOE COepPKaAHUE (COepPKAHUE MPUKIATHOTO
MOJYJIS1)

IIpomexyTouynas arrecranus (AuddepeHuMPOBAHHBIN 324€T) 2




2.2 TemaTnuyeckuii IVIaH U cofieprkaHue 001e00pa3oBaTEIbHON y4eOHOM AN CUMIIIMHBI

dopmupye
Hanmenosanue Conepsxanue y4e0HOro MaTepHaia (0CHOBHOE U NPO(eCcCHOHAIBLHO- O6sm MbIe
pa3neioB u TEM OpPMEHTHPOBAHHOE), 1a00PATOPHbIE H NPAKTHYECKHE 3AHATHS, IPHKJIATHONH MOLY/Ib Hacos KOMIIeTeH
197071
1 2 3 4
OcHoOBHOE coJiep:KaHue 82
Pa3znea 1. OcHOBBI CTPOEHUS BelleCTBA 8
OCHOBHOE Colep:KaHHe
Tema
1.1. Teoperuyeckoe o0yueHue
Crpoenn CoBpeMeHHass Mojelb CTpocHUs aromMa. CHUMBOJIMYECKHH SI3BIK XMUMHHM. XHMHUYECKHI DJIEMEHT. 4
€ aTOMOB DnekTponHas KoH(urypanus atoma. Kinaccudukanus XHMHYECKHX JIEMEHTOB (-, p-, d-dmeMenTs).
XAMAHCCKUX BaneHTHBIE ~ DJEKTPOHBL.  BajJeHTHOCTb.  DJIEKTpOHHAs  NPHPOJA  XMUMHYECKOH  CBS3M.
SJICMCHTOB 1 DIIEKTPOOTPHUIIATENILHOCTD. BUJIBI XMMHUUECKOM CBsA3M (KOBAJIEHTHAs,
fipupona WOHHAs1, METaJNINYeCcKasi, BOJIOPOIHAS) U CIIOCOOBI €e 00pa3oBaHUs OK 01
XHMHYECKOM
CBA3H JlabopaTopHbie 3aHATHS
Pemienne 3amaHuii Ha MCHOJNB30BAaHUE XUMUYECKOW CHMBOJIMKM M HAa3BAHUM COEJAMHEHUW 0
HOMEHKJIATYpE MEXKIYHAPOIHOIO COK3a TEOPETUYECKOW M IMPUKIAJHOW XHMHU W TPMBUAIBHBIX
Ha3BaHUH I COCTABJICHUS XMMHYECKHX (POPMYJI JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb()HUIOB, 2
TUIPUIOB ¥ T.I1.) U APYTUX HEOPTaHUUECKUX COEIUHEHUH OT/IEIbHBIX KIACCOB.
[IpakTHYeCcKHe 3a1aHMsl HA YyCTAaHOBJIEHHE CBS3HM MEXKITY CTPOEHHEM aTOMOB XMMUUYECKHUX
SIIEMEHTOB M TEPHOJAMYECKAM H3MEHEHHEM CBOMCTB XMMHYECKHMX JJIEMEHTOB M HMX COEIMHEHUH B
COOTBETCTBUU C MOJ0XKeHUEM [leprnoinuecKkoi CUCTEMBI.
Tema 1.2. OCHOBHOE cOfiepKaHue OK 01
Iepuoanyecku
i 3AKOH 1 JlaGopaTopHble 3aHATHS OK 02
Tadauna 1.

MeHnaeaeeBa




Ilepuoanueckas cucrema xuMuueckux sneMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
[Tepuoaunueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX M CIIOXKHBIX BEIIECTB B COOTBETCTBUHM C IIOJOKCHHUEM
XuMu4eckoro siemeHta B Ilepuommueckoil cucteme. MUpOBO33pEHUYECKOE M HAyYHOE 3HAUYCHHE
Ilepuonuueckoro 3akona J[[.M. MenneneeBa. Ilporno3sr .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DJIEMEHTOB. PellleHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHui Ha
XapaKTEepPU3alMI0 XUMHUYECKHX JJeMEHTOB «MeTtauimueckue / HEMETaUIMYECKHe CBOWCTBA,
ANEKTPOOTPHUIATEIIBHOCTh XUMUUECKUX 3JIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOCHUEM U
MOJIOXKEHUEM B TIEPHOIMYECKON CUCTEME XMMUYeCKUX dieMeHToB [[.1. MennaeneeBay

Paznen 2. Xumnueckue peakiuu

12

Tema 2.1.
Tunbi
XHMHYECKH
X peakumi

OcHoBHOE€ CoAcpiKaHue

TeopeaneCKoe oﬁyqelme

Knaccugukaius 1 THIIBI XHAMHYECKUX PEAKINN C yYaCTHEM HEOPTaHMYECKUX BEIIECTB.
CocraBieHne ypaBHEHUH peakiii COeTUHEHNs, Pa3I0KEeHNUs, 3aMEIICHHsT, OOMEHa, B T.4. PeaKInui
TOpPEHUS], OKUCITICHHSI- BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCTIeHUs-BoccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U

BOCCTAaHOBUTEb.

CocraBieHne U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil METO10M
ANIEKTPOHHOTO OanaHca. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U KUZHEAEATEIBHOCTH OPraHu3MOB

JlabopaTopHbIe 3aHATHS

KonnuecTBeHHble OTHOMIEHNS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl IO
YPaBHEHUSIM XUMUYECKUX peakuuid. MoJb Kak eJuHUIa KOJIMYeCTBa BelecTsa. MoisipHas Macca.
3aKOHBI COXpaHEHUsI MacChl U SHEPrUH. 3aKOH ABOraJipo. MossipHbIil 00beM razoB. OTHOCUTENbHAS
IIJIOTHOCTB Ta30B. PacyeTsl 110 ypaBHEHUAM

XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHS) Ta30B, KOJTUYECTBA

BCIICCTBA

OK 01




Tema 2.2.

OcHOBHOe coiep:kaHue

DJIeKTPOJIUTHY
e cKas Teopernueckoe o0yuenue 4
JUCCOIMALIAS Teopust 37IEKTPOIUTHUECKON qucconraui. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiun HOHHOTO
U MOHHBII oOMena. CocraBieHHe peakuii HIOHHOTO OOMEHa MyTEM COCTaBJICHHS UX IMOJHBIX M COKPAIIECHHBIX
o0MeH HMOHHBIX ypaBHEHU. KHCIOTHO-OCHOBHBIE PEAKIIUY.
3aaHKs Ha COCTABJIEHUE HOHHBIX PEaKIMi
OK 01
JlabopaTopHble 3aHATHS OK 04
JlaboparopHas paboTa "TUIbl XUMHUUECKUX peakUuii".
HccnenoBanue TUMOB (IO COCTaBY U KOJMYECTBY UCXOAHBIX M OOPA3yIOIIUXCS BEIIECTB) U MPU3HAKOB 2
XUMHUYECKHX peaknuid. [IpoBemeHue peakuii MOHHOTO OOMEHA, OMpPEISICHHE CpPeAbl BOTHBIX
pacTBOpPOB. 3aJlaHUsl HA COCTABJIICHHE HOHHBIX PEAKIUI
Paznea 3. CTpoeHne 1 CBOMCTBA HEOPrAaHMYECKHX BelleCTB 16
Tema3.1. OCHOBHOe cO/Iep:KaHue
Teopernueckoe o0yueHue OK 01
Kaacendukan [Tpenmet Heopranndeckoit xumun. Kiaccudukanus HeopraHnueckux BemecTB. [IpocTbie U cloKHbIe OK 02
U, BeecTBa. OCHOBHBIE KJIACChI CIOXKHBIX BEIIECTB (OKCUbI, THIPOKCUIBI, 6 K11
HOMEHKJIATypa KHCJIOTHI, COJIN). B3anMOCBS3b HEOpPraHMUECKHUX BEIIECTB. ATpEraTHble COCTOSIHUSI BELLIECTBA.
U CTpOeHHEe Kpucrannuueckue u amopdHble BenecTBa. THUITBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
HEOpraHu4eck MOJIEKYJIsSIpHAsi, HOHHAs, METAJUIMUEeCcKasi). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEILlECTBA OT TUIA

HX BellecTB

KPUCTAITIMYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH BEILECTB OT BUAA XUMHUYECKON
CBSI3U M THIIA KPUCTAJUINYECKOM pemeTku. [IpruunHbl
MHOT000pa3us BEIIECTB

JlaGopaTopHble 3aHATHSA




Homenknarypa HeOpraHuuecKux BEIIeCTB: HA3BaHUE BEIECTBA UCXOS U3 UX

XUMHUYECKON (DOPMYIIBI HITH COCTABICHHE XUMUYECKON (hOPMYIIBI HCXOIs U3 HA3BaHUS BEUIECTBA 110
mexayHapoanon (MIOITAK) nnu TpuBuanbHOM HOMEHKIIATYpE.

Pemenne npakTuyeckux 3alaHui MO KIACCU(PUKAIIMN, HOMEHKIIATYpe U XUMHYECKUM (hopMyiam
HEOPTraHWYECKUX BEILECTB Pa3IMYHBIX KJIACCOB (yrapHbIi ra3, yrieKucIbIi

ra3, aMMHaK, ralieHas u3BecTb, HeralieHasi U3BeCTh, IUThEBAsl CO/Ia U APYTUX): HAa3bIBAaTh U
COCTaBIISATh (OPMYJIBI XUMUYECKUX BEUIECTB, OMPELIIATh IPUHAIICKHOCTD K Ki1accy. cTouHuKH
XUMHYECKON nHpopMaiuu (cpencTB MaccoBoi nHGopMaluu, cetb MuTepHer u apyrue). [louck
uH(OPMAIIUU TI0 HA3BAHUSIM, UACHTH(DHUKATOPAM, CTPYKTYPHBIM

bopmynam




Tema 3.2.
dPuzuko-
XHMHYECKHEe
CBOMCTBA
HEOPraHU4eCcKHX
BellecTB

OcHoBHOe coaep:kaHue

TeopeaneCRoe oﬁyqe}me

Mertamibl. Obume pu3nyeckre 1 XMMUYEeCKHe CBOMCTBA METa/IOB. CIIOCOOBI OTYYCHUSI.
3HayeHre METAJJIOB U HEMETAJIJIOB B IIPUPOJE U JKU3HEAEATEIbHOCTH YEJI0BEKa U OPraHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramner. O0mue ¢puznueckue 1 XMMUYECKUE CBOWCTBA HEMETAIUIOB. TUITUYHbBIE
cBoiictBa HeMeTayuioB [V- VII rpynn. Knaccugukaius u HoMeHKIaTypa CoeIMHEHUH
HeMmeTaioB. KpyroBopoThl OMOTEHHBIX 3JIEMEHTOB B IPHUPO/IE.

JlabopaTropHble 3aHATHUS

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNMYCCKUX BCUICCTB (OKCI/II[OB, THUAPOKCHUIOB,
KHCJIOT, coJiel u I[p) BaKOHOMepHOCTI/I B U3BMEHEHHUM CBOMCTB IMPOCTBIX BCUICCTB, BOAOPOIHBIX
COGHHHGHHﬁ, BBICHIUX OKCHAOB U THAPOKCHUIOB.

JlabopaTropHble 3aHATHUS

JlaGopatopHas pabota «CBoiicTBa MeTayuIoBY. B3anumoseiicTBre MeTamioB ¢ BOJIOMH, a TaKXke ¢

pacTBOpaMu COJIEN U pacTBOpaMU KUCIOT. B3auMoelicTBrue CepHOM U a30THOM KHUCIIOT C MEJIBIO.

CocraBieHne ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_[I/Iﬁ C y4aCTHUEM IIPOCTHIX U
CJIOKHBIX HCOPraHWYCCKUX BCUHICCTB: METAIJIOB U HEMCTAJJIOB, OKCUI0B MCTAJIJIOB

JlaGopaTopHast pabota «XapakTep AUCCONUALNH PA3TAYHBIX THAPOKCUIOBY.

CocraBieHne ypaBHEHUH XUMUYECKUX PEAKIUi C y4acTHEM IMPOCTHIX M CIOKHBIX
HEOPraHMYECKUX BEIIECTB:, HEMETAJUIOB U aM(pOTEPHBIX JIEMEHTOB; HEOPTaHMYECKHUX KUCIOT,
OCHOBaHUM U aM(POTEPHBIX TUAPOKCUIOB; HEOPTaHUUECKUX COJIeH,

XapaKTePU3YIOIINX UX CBOHCTBA.

OK 01
OK 02
K 1.1




Tema 3.3. OcHOBHOe coiep:kaHue
JlabopaTopHble 3aHsiTHS
Wnentuduran JlaGopaTopnas padora «MneHTH()HUKALMSA HEOPTaHUYECKUX BEILECTBY.
us Pemenne skcriepruMeHTANBHBIX 334a4 [10 XMMUYECKUM CBOMCTBAM METAJIIOB M HEMETAJIIOB, 110 OK 01
HEOpraHu4ecKk Pacro3HaBaHMIO U TIOJYYEHHIO COEIMHEHNI METa/lIOB U HEMETAJIJIOB. K11
H X BEIIECTB U nentrduKanys HEOPraHUUECKHMX BEILECTB C MCIOIb30BAHMEM MX (PU3HKO-XMMHYECKUX CBOMCTB,
XapaKTEPHBIX KaUeCTBEHHBIX peakuuii. KauecTBeHHbIE peakiiuu Ha cynbdar-, KapOOHAT- ¥ XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHHS
Pasnen 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB 8
Tena 4.1 OcHOBHOe coiep:KaHue
Kaaccndpuxanus Teopernyeckoe o0y4yenune
, CTPOEHHE H IlosiBneHne M pa3BUTHE OPraHUYECKOM XMMHH Kak Hayku. [Ipeamer opraHM4eckor XUMHU.
HOMEHKJIATYPa MecTo 1 3HaUeHUE OPraHNYECKON XUMHH B CUCTEME €CTECTBEHHBIX HaYK.
OpTaHMYeCKHX XHMMHYECKOE CTPOEHUE KaK IMOPSAJIOK COECIMHEHUS aTOMOB B MOJIEKYJIe COIACHO X BAJICHTHOCTH.
OcHOBHBIE NTOJIOKEHNS] TEOPUU XUMHUYECKOIO CTPOEHUS OpraHudYecKux coenuHenuii A.M. bytineposa.
RemmecTs YriepoaHslid CKEIET OPraHUYECKONW MOJEKYNbl. 3aBUCHUMOCTH CBOMCTB BEIIECTB OT XHMHUUYECKOTO 4 OK 01
CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. OK 02
[TonsiTue o pyHkuMoHanbHOM rpymme. Paaukan. IIpuHnune! kiaccupukalum OpraHnyecKux TIK1.1
coenuHeHu. MexayHapoaHasi HOMEHKJIaTypa U IPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX
coeauHenuil. [lonsaTue 06 a30TcoaepIKalMX COEANHEHHSIX, OMOIOTMUECKH aKTUBHBIX BEIECTBAaX
(yriaeBojax, Kupax, 0eikax U Ap.), BBICOKOMOJIEKYJISIPHBIX COEMHEHUSAX (MOHOMED, OJIUMED,
CTPYKTYPHOE 3BEHO)
JlaGopaTtopHble 3aHATHSA
Homenknarypa opraHMuecKkux COeMHEHUN OT/IEIbHBIX KIacCOB (HACHIIIEHHbIE, HEHACBIIICHHbIE
¥ apOMaTHYECKUE YTIEBOJOPO/IbI, CIIUPTHI, (DEHOIIBI, aJIbAETHIBI, 2
KETOHBI, KapOOHOBBIE KUCIOTHI 1 Jp.) CocTaBlieHHE MOJHBIX U COKpAIIEHHBIX
CTPYKTYPHBIX (hOpMYJI OpraHMYECKUX BEIIECTB OT/IEIbHBIX KIACCOB, UCIIONb3Ys X Ha3BaHUS
10 CHUCTEMATHYECKON M TPUBUAIBHON HOMEHKJIAType (3TUJIEH, alleTHIIEH,
rmrepuH, Gperomn, GopMambaeTrua, YKCycHast KHCIIOTa, TIUIUH). PacdueTs! mpocreiimieit hopMyIsl
OpPraHUYECKON MOJIEKYJIBI,UCXO0/I U3 AJIEMEHTHOT0 cocTana (B %)
Tema 4.2 OcHoBHOe coep:kaHue




CpoiicTBa
OpraHu4veckK
HX
coeIMHeHu i

TeopeTuyeckoe o0yueHue

-  OU3MKO-XMMHUYECKUE CBOICTBAa OPraHMYECKUX COEIMHEHUH OTAEIbHBIX KIJIAcCOB (0COOEHHOCTH
KJaccu(UKaMl M HOMEHKJIATyphl BHYTPH KJacca;, TOMOJIOTUYECKMHA DI U obOmas Qopmyna;
uzomepusi; (U3NYECKHUE CBOMCTBA; XUMHUYECKHE CBOMCTBA; CHOCOOBI IOJNYYEHHUS): MpeAeibHbIC
YII€BOAOPOAbl (ANKaHbl ¥ LMKJIOAIKaHbl). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHUKOB
TeIUIa B IPOMBIIUIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIIIEBOJOPOIOB, HAX0XKACHUE B PUPOJE U
MPUMEHEHHUE AJIKAaHOB;

- TpeleNbHbIE YIIeBOIOPOAbl (aTKaHbl # IUKIOAIKaHbl). ['opeHre MeTaHa KaK OJMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B MPOMBIIIJIEHHOCTH U ObITY. CBOICTBA NPUPOIHBIX YIIEBOIOPOAOB, HAXOXKICHHUE
B IIPUPOJIC U IPUMEHEHUE aJIKaHOB;

HeNnpeeNbHbIe (aJIKEHBI, ATKUHBI U ATKaJUEHbI) U apOMaTHUECKUEe YTIeBOJOPOIbIL.

FopeHHe allCTUJICHA KaK HCTOYHHK BBICOKOTCMIICPATYPHOI'O IVNIAMCHU IJIA CBAPKH U PE3KU
MCTAI1JIOB

- KHCJIOPOACOAEPIKaIINe COSAMHEHUS (CIUPTHI ¥ (PEHOITBI, KapOOHOBBIE KUCIOTHI U A(PHPHI,
JIBJIETUBI U KETOHBI, XKUPBI, YIieBobl). [IpakTHueckoe npuMeHeHne STUICHIJIMKOIIA, TIMLEPHHA,
¢denona. [Ipumenenue Gpopmanbaernia, aneTaabaerua,

- YKCYCHOM KUCJIOTBI. MbljIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. Motolle cBoicTBa MbLIa

-a30TCo/IepKAllUE COSMHEHHSI(AMUHBI U1 aMUHOKHUCIIOTHI,0€71KH ). BoiIcOKOMOeKysipHbIe
COEMHEHUS(CUHTETUYECKHE U OMOJIOTHYECKH aKTUBHbIE). MOHOMEDP,IOJIMMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3zanus 3TUIIEHA KaK OCHOBHOE HAIIpaBJIEHHUE €ro UCIOIb30BaHus. [ eHeTnueckas cBs3b
MEXy KJIaCCaMU OPraHUYECKUX COCIUHEHHM.

JlabopaTopHble 3aHATHSA

CBolicTBa OpraHMYECKUX COEAMHEHUN OT/IEIbHBIX KJIACCOB (TPUBUAIBHAS U MEX]Y
HapoJIHAsi HOMEHKJIATypa, XMMUYECKHE CBOMCTBA, CIOCOOBI MOTYyYSHHS):
npeJiebHble (aJIKaHbl U LUKIIOAIKAHbI), HENpeIeIbHbIE (aJIKEHBI, aTKUHBI U AJIKaJIUEHbI) U
apoOMaTUYECKUE YIJIEBOIOPO/Ibl, CIUPTHI M (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U A(HPHI,
aJbJIETU/Ibl U KETOHBI, aMUHBI 1 aMHUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS. 3a/1aHNs Ha
COCTAaBJICHUE YPABHEHUM XUMHYECKUX PEAKIMM ¢ yYaCTHEM OPraHUYECKHX BELIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOEHUs
CocraBieHne CcXe€M peakuui (B TOM 4YHCIE€ TIO0 NPEUIOKEHHBIM IENOoYKaM IpEBpalleHuil),
XapaKTepU3YIOIINX XUMUYECKUE CBOMCTBA OPTaHUYECKUX COEIMHEHUHN OTAENbHBIX KJIaCCOB, CIIOCOOBI
UX TOJY4YeHHMs] M Ha3BaHUE OPraHUYECKUX COEIUHEHWIl MO TPUBUAIBHON WIM MEXAYHapOIAHOU
CHCTEMaTHYECKON HOMEHKIATYpe.

OK 01
OK 02
OK 04
[1K1.1




Pemenne IMPAKTUKO-OPUECHTHUPOBAHHBIX TCOPETHICCKUX 3a,[[aHHfI Ha CBOMCTBa OpPraHu4€CKux
COCIUHEHHUI OTACIbHBIX KIACCOB

JlabopaTopnasi paGora

JlabopaTopHas pabora  "lIpeBpaieHust OpraHM4ecKuX BeliecTB pu HarpeBanuu'. [lomydyenue
STHJICHA ¥ U3YYEHHE €ro CBOMCTB. MOJICIIMPOBAHUE MOJICKYT U XMMHUYECKHX
NpeBpalleHUd Ha IPIMEPE dTaHa, STUICHA, alleTHIICHA U JIp.

Tema 4.3
Nnentudukamnm
ST OPTaHUYIECKHIX
BEIIECTB, UX
3HAYEHUE U
IIpUMEHEHHUE B
OBITOBOM U
MIPOU3BOJICTBEH
HOM
JIEATENIBHOCT

U JeJIoBeKa

OcHoBHOE€ CoAcpiKaHue

Teopernyeckoe o0yueHue

buooprannueckue coequneHus. [I[pumeneHne u OnMoI0ruIecKas poiib yriieBooB. OKHUCICHUE
YIJIEBOJIOB - UCTOUYHUK SHEPTUU KUBBIX OpraHu3MoB. O01acTu MpUMEHEHHS] aMUHOKHUCIIOT.
[IpeBparenus 0enKoB MUK B Opranu3Me. buonornueckue GpyHKIHH

OenkoB. buonornueckue GyHKIUM KUPOB. Posib opraHmueckoit XUMUY B PEIIEHUH MPoOIeM MUILEBOI
0e301macHOCTH

Ponp opranndeckoit XMMHUM B pelIeHUH MTPOOIEeM dIHEPTeTUUECKON O0€301IaCHOCTH, B Pa3BUTUH
MEAUIIMHBI, CO3JaHUN HOBBIX MaTepUajoB, HOBBIX HICTOYHUKOB SHEPTUH (abTepPHATUBHBIC
HMCTOYHHKH dHEPrun). OnacHOCTh BO3JICHCTBUS HA KUBBIE OPTraHU3Mbl OPTaHUYECKUX BEIECTB
OTJICTBHBIX KJIACCOB (YTIE€BOAOPOIBI, CIIUPTHI, (DEHOIIBI, XJIOPOPTaHUYECKUE POU3BOIHBIE,
aJBJACTUJIBI M JIP.), CMBICII MOKa3aTessl MPEeAeNbHO JOMYCTUMON KOHIIEHTPAIIT

JlabopaTopHble 3aHATHS

JlaGopaTtopHast padora: "UnenTudukaiys opraHndecKux COSTMHEHUI OTIEIBHBIX KJIacCOB"
WNnentudukanus OopraHMYECKUX COCIUHEHHI OTIENbHBIX KJIACCOB (HAa MPHUMEpE albJeTUIOB,

Kpaxmaja, YKCYCHOM KUCIIOTHI, OSJIKOB | T.II.) C UCTIOIb30BAaHUEM X

(bU3UKO-XMMHYECKUX CBOMCTB M XapaKTePHBIX KaUECTBEHHBIX peakuuid. J[eHaTyparus Oenka mnpu

Harp€BaHHuU. HBGTHI)Ie p€aKkuuu 0OenkoB. BO3HUMKHOBEHME aHAIUTHUYECKOI'O CHUTHala C TOYKH

3peHUs] XUMUYECKUX MPOIIECCOB MPU MPOTEKAHUU KaYEeCTBEHHON

pPCaKknuu, HO3BOJ'I$IIOIII€I\/'I I/IJIGHTI/I(l)I/IHI/IPOBaTI) MPCAJTOKCHHBIC OPraHNYCCKNEC BEIICCTBA

OK 01
OK 02
OK 04
[1IK1.1




Pa3pgea 5.

Kunernueckue n TEPMOAUHAMHUYECCKUEC 3AKOHOMEPHOCTH IIPOTEKAHUA XUMHYECKUX peaKunﬁ

Tema 5.1
CxopocTh
XUMHUYECKUX
peaKkIui.
XuMu4eckoe
paBHOBECHE

OcHoBHOe coxep:kaHue

TeopeTuyeckoe o0yueHue

CKOpOCTh peakluy, €€ 3aBUCHUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPUPOIBI PEArHPYIOUINX BEIIECTB,
KOHLIEHTPALMK PEarupyonux BEIIeCTB, TEMIepaTypbl W IUIOMAIU PEaKIMOHHOW ITOBEPXHOCTH.
TennoBble >PQPEKTHl XUMHUYECKHX peakIuid. DK30- U SHAOTEpMHUYECKHE, peakiuu.OO0paTUMOCTb
peakiuii. XUMHYECKOe paBHOBECHE W €ro CMEIIeHHE 110/ JCHCTBHEM pPa3lIMuHBIX (aKTOPOB
(KOHIIEHTpaKs peareHTOB WJIM NPOAYKTOB pEaKIUH, JaBJICHUE, TeMIleparypa) s CO3/JaHus
OINITUMAJIBHBIX YCIOBUH MPOTEKAHHUS XUMHUECKHX

npoueccos. [Ipunmun Jle [llarense

JlabGopaTopHble 3aHATUSA

Perienue npakTMKO-OpUEHTUPOBAHHBIX 33JjaHU HAa aHANU3 (PAaKTOPOB ,BIMSAIOLINX HA U3MEHEHUE
CKOPOCTH XMMHYECKOM peaklyu, BT.4 ¢ HO3ULUHN KOJIOIMYECKH LIeI1eCO00pa3HOro NOBEACHHS B
OBITY ¥ TPYAOBOU JEATEIBHOCTH B IEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPY’KAIOIICH MPUPOTHON
CpeJBl.

Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHN HAa npuMeHeHue npuHuuna Jle-Illarense s
HaXO0JKJICHUS HalpaBJIEHUS CMEIIECHUS paBHOBECUS XMMUYECKOH peakiuy U aHai3 GakTopoB ,
BJIMSIIOLINX HA CMELIEHNE XUMUYECKOTO0 PaBHOBECHSI.

OK 01
OK 02
[IK1.1

Pasnea 6.

PacTBopsI

Tema 6.1.
ITousiTHE O
pacrBopax

OcHoBHOE CoAEpKaHuE

TeopeTuquKoe oﬁyqelme

PactBopenue kak ¢usnko-xumuueckui mporecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS PACTBOPOB.
PactBopuMocTe. MaccoBast 1011 pacTBOPEHHOro BemiecTBa. (CMBICH TOKa3aressl MpeaeabHO
JOTTYCTUMON KOHIIEHTPAIIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJOTHYECKON OE30MaCHOCTH.

[TpaBuiia HKOJIOTUYECKH 1€1€CO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOM AESITEILHOCTH B LESIX
COXPAaHEHHUSI CBOETO 37J0POBbS U OKPY-KAIOIIEH MPUPOTHON CPEIbl; OTACHOCTh BO3JICHCTBUS HA KUBBIE
OpraHU3MBbI OIIPEIEIIEHHBIX BEUIECTB. Pelienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha
PpacTBOPLI, UCITOJIB3YEMBIC B OBLITOBOH U HpOHSBO)ICTBeHHOfI JACATCIIBHOCTHU YCJIOBEKA

OKO01
OKO02
OK 07
K 1.1




Tema 6.2 OCHOBHOe cO/Iep:KaHue

HccaenoBanu JlabopaTopHble 3aHATHS
€ CBOMCTB JlaGopaTtopHas padota «[IpuroroBiaeHue pacTBOPOB».
pacTBopoB [IpuroroBneHue  pacTBOpOB  3aJaHHOW  (MaccoBoM, %)  KOHIEHTpanuu (C  TPaAKTHUKO-

OpUEHTUPOBAHHBIMU BOIIPOCAMH) M ONpPEIEICHHUE Cpellbl BOAHBIX pacTBOpoB.Pemenue 3amau Ha
IPUTOTOBJICHHE PACTBOPOB




IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEpPKAHME (COePKAHNE TPUKJIATHOTO MOTYJIs)

Paznen 7 XumMus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BeKa
OcHOBHOe co/iep:KaHue
Tema 7.1. Teopernueckoe o0yueHue

Xumus B OBITY
u

Hogeiime qocTuxeHnss XMMUYECKOW HAyKH U XUMHYECKOM TeXHOJ0TUM. Posib XumMuu B
o0ecreYeHnH YKOJIOTHUECKOM, SHEPreTHIeCKON U MUIIEBOI 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [IpaBuiia moucka u aHaau3a XUMUYECKOH nH(opMaIuy u3

IIPOU3BOJICTBEH 2 OK 01
HOIl pa3MyYHbIX MCTOYHHUKOB (HayuyHas M Yy4yeOHO-Hay4yHas JuTepaTypa, CpeICcTBa MacCOBOU OK 02
NEeSATEIbHOCTH uH(popMmanuu, cetb HTepHeT) OK 04
YyeJnoBeKa
OK 07
JlabopaTopHble 3aHATHS IK1.1
[Touck 1 aHanu3 KEHCOB O MPUMEHEHUN XUMUYECKHUX BEIIECTB U TEXHOJIOTUM C YU€TOM Oy IyIIeH
npoecCHOHANBEHOM IEeATEILHOCTH 110 TeMaM: KPaCKH, UCTOYHUKU YHEPTHH, OPTaHHUUECKUE U 2
MUHEpaIbHBIC YA0OPEHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBASI XUMHUSL.
3amuTa: [IpeacraBnenue pe3yabTaToB pelieHus: KeiHcoB B opMe MUHH-IOKIA/Ia C Mpe3eHTaIuei
NuaauBuayanbHBIA NPOEKT 2
IIpome:xxyTouHasi aTTecTalus NOT IMCUHUILIHHE (324€T) 2
Bcero 82




3. YCJIOBUS PEAJIM3ALIMU ITPOT'PAMMBI
OBIIEOBPA30BATEJIBHON YUEBHOM JUCIIUILIVHBI

3.1 Jna peaaM3anuM NporpaMmbl  001eo0pa3oBaTeIbHOMI y4eOHOl MCHMIIMHBI
NpeAyCMOTPEHbI CJIeAyIolHe cleluaabHble OMeLeHHS:

Kabuner Xxumuu, OCHaIIeHHBI 000PYIOBaHUEM U TEXHHUECKUMH CPEJICTBAMU O0yUYCHHUS:

Ob6opynoBanue: Paboune Mecrta mpernojaBaTenss U OOydaroLUXcs: JOCKa MesoBas -lmiT.,
CTOJ yuyeHudeckuil — 16 wT., cTyn ydyeHmdeckuil — 32 wrt., ctoa — 1 mr., cryn — 1 wr., Xkanos3u
BEpTUKAJIBbHBIC - 3 MIT., ceid - 1 mT.

KommiiekT yaeOHO-MeTOANYEeCKO TOKyMEHTAIINH, TIaKaThI

TexHuueckue cpenctBa 0OydeHUs: MylbTUMeAUNHOE oOopynoBaHue (HOYTOYK, SKpaH Ha
LITATUBE, TPOEKTOP)

3.2 UudopMmanuonHoe odecriedeHne peaju3alui MpPorpaMmmbl

OcHOBHBbIC MCTOYHHUKH:

1. I'abpuensn, O.C. Xumusa. 10 kn. ba3oBeiii ypoBeHb [Tekcr]: yueOHMK AN CTYZ. Y4pexAeHUN
cpen. npod. oopazoBanus/O.C.I'abpuensn.- 7-e uza., crepeorun. —M.: poda, 2019.-191c.

2. I'abpuensn, O.C. Xumus. 11 k. bazoBelil ypoBeHb [TekcT]: ydeOHUK Ui CTyA. Y4peKIEeHUMN
cpen. npod. oobpazoBanus/O.C.I'abpuensn.- 6-e uza., crepeorun. — M.: Ipoda, 2019.-223c.

3. Tabpuensn, O.C. Xummsa 10xkn [Tekct]: yueOHuk: O6a3oBwiii ypoBeHb / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 5-e 3., crep.- M.: [Ipocemenue, 2023.-128c.

4. Taopuensn, O.C. Xumms 1lkn [Tekcr]: yueOnmk: O6a3oBeii ypoBeHb / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 6-e 3., crep.- M.: [Ipocemenwue, 2024.-127c.

,I[OHO.]IHI/ITCJIBHLIG HCTOYHUKU:
1. https://infourok.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA



OBIIEOBPA3OBATEJBbHON YUYEBHOM JUCIUILINHBI

KouTponb 1 onieHka pe3yiabTaToB OOy4YeHHUsS! OCYIIECTBIISETCS MPENoJiaBaTeeM B IpoLecce
MPOBEICHUS TMPAKTHUYECKUX 3aHATUH U Ja0OpaTOpHbIX pabOT, TECTHPOBAHHUSA, a TaKXKe
BBIMIOJIHEHUS]  OOYYAIOIIUMUCA WHAMBUAYAIbHBIX 3aJaHUN, TPOEKTOB, HCCIEIOBAHUI.
Pe3ynbrarel 0oOyueHus ompeAenstor, 4Tto oOy4arouiyecss AOJDKHBI 3HaTh, IMOHUMATh H
JEMOHCTPHUPOBATH 110 3aBEPUICHUN U3YYCHUS AUCLUIUIMHBI.

st hopMUpOBaHMS, KOHTPOJS M OLIEHKU PE3YJIbTATOB OCBOCHUS y4eOHOW MCIHMITIIMHBI
UCIIOJIb3YETCSl CHUCTEMa OIICHOYHBIX MEPOIPHITHM, MpPEeACTaBIsAomas coOol KOMILUIEKC

y4eOHBIX MEpPONPHUATHIA, COTTTACOBAHHBIX C pe3ylbTaTaMu O0y4YeHHUs U C(HOPMYITHPOBAHHBIX C

yuerom ®I'OC COO (npeamerssle pe3ynbTarsl o aucuumianie) u @I'OC CIIO

1015/ Mopnyas/Pa PesyabTaT 00yuenus Tanut OIIeHO‘ijIX
3nen/Tema MeponpusiTHii
I OcHOBHoOE coep:kaHne
1 Paznea 1. ®o
OCHOBLI PMYJIMPOBATH
0a3oBble
CTpOeHust
BelmecTsa MOHSATHS U
3aKOHbI XUMHHU
1.1 OK 01 Crpoenue CocraBnsTh 1. Tect «Crpoenue aromos
aTOMOB XUMHAYECKHE (HOPMYITbI XUMHHUCCKHX 5ICMCHTOB 1
N — COSNAHCHHI B IPUPOJIa XUMUUYECKOM CBSI3N».
5JIEMEHTOB U COOTBETCTBUH CO 2. 3aj1a4m Ha COCTaBIICHHE
npupoza CTENEHBIO OKUCIICHUS XAMAHCCKAX 5
XHMUYECKOi XHUMUYECKHX (hopMyIT IBYXaTOMHBIX COSJTMHCHUN
CBS3U 9JIEMEHTOB, UCXOMS U3 (OKCHTIOB, CYNB(UIOB, THAPHIOB 1
BAJICHTHOCTH M 3JI€K T.IL).
TPOOTPHIIATENHHOCTH 3.3amanus Ha HCTIONb30BAHHE
XUMHYECKOH CHMBOJIUKU U
Ha3BaHUU COEAUHEHUM 110
HOMEHKJIATYPE MEXITYHAPOIHOTO
COI03a TEOPETUYECKOU U
MPUKJIATHON XUMHH U
TPUBHATBHBIX HA3BaHUN XHMHUYECKUX
(hopMyI IBYXaTOMHBIX
coequHeHu (OKCUIOB, CyIb(UIO0B,
TUAPUIOB U T.I1.) ¥ IPYTUX
HEOPraHWYECKUX COCTMHEHUN
OTJICTBHBIX KJIACCOB
JIaGoparopHas paboTa [uis
COCTaBJICHHSI
1.2 OKO1 TMepuomiuec XapaKTepHIoBaTS 1. Tect «MeTammquKVHe/
OK 02 KU 32KOH 1 HEMETAJNTNYEeCKHE CBONCTBA,
Ta6mana JL1. XUMUICCKHC ANEKTPOOTPHUIIATEIILHOCTD U
Menneseesa SIICMCHTEI B CPOJICTBO K DJIEKTPOHY XMMHUYECKUX
COOTBCTCTBHH C HX 3JICMEHTOB B COOTBETCTBHE C UX
HONOXCHUEM B 3JIEKTPOHHBIM CTPOCHUEM U
HEPUOTTICCKON TIOJIOXKEHHUEM B TEPUOMUCCKON




CUCTCMC XUMHNUYCCKUX
anemenToB JI.1.
Menneneena

CHCTEME XUMHYCCKHUX SJIICMCHTOB
J.N.

MeHnpaeneeBay.

2. TlpakTHyecKue 3aaHns Ha
YCTaHOBJICHHUE CBSI3H MEX]TY
CTPOCHHUEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB M TIEPUOUICCKUM
W3MEHEHUEM CBOMCTB XUMHYECKHUX
9JIEMEHTOB U UX

COCIUHCHHI B COOTBETCTBUHU C
nonoxxkenueM [lepuoanueckoit
CHCTEME.
[IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETUUECKUE 3aJaHusI Ha
XapaKTEePU3aAUI0 XUMHUECKHX
9JIEMEHTOB: «MeTamnyeckue /
HEMETAJNINYECKHE CBOICTBA,
3JEKTPOOTPHUIIATEIIHHOCTD U CPOJICTBO
K JIEKTPOHY XUMHUYECKUX JIEMEHTOB
B COOTBETCTBHUE C UX JIEKTPOHHBIM
CTPOCHHUEM H TTOJI0KCHHUEM B
IIEPUOINYECKON CUCTEME
XUMHUYECKUX 3jiemeHToB J[. 1.
MenpaeneeBay

Pazpmea 2.
XHMHYECKH e
peakuuun

XapakrTepu3oBaThb
THIIBI XHMHYECKUX
peakuuii

Konrtpoabnas pabora «CtpoeHue
BellleCTBa U XMMHYeCKHe peaKum»

2.1

OK 01
OK 04

Tumnsr
XUMHYECKHX
peakuuii

CocTaBnsTh peakuu
COCIMHCHHS,
pasnoxkeHus, oOMeHa,
3aMelIeHHS,
OKHUCJIUTEIbHO-
BOCCTaHOBUTEIIbHBIC
peakiumn

1. 3amaum Ha cocTaBieHUE YpaBHECHUI
peaKuuii:

- COeIMHEHMs], 3aMelleHus,
pasnoxeHusi, o0OMeHa,

- OKHCJIUTEIbHOBOCCTAHOBUTEIbHBIX
PEaKIHii ¢ UCIIOIb30BAaHHEM METO/1a
3JIEKTPOHHOTO

OanaHca.

2. 3aj1auu Ha pacyeT MacChl BEIIECTBA
i 00bEMa ra3oB 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MAaCCe UIH
00BEMY OJIHOTO U3 YYaCTBYIOIIUX B
peaKIiy BEIECTB; pacu€Thl MAacCh
(oOBéMa, KomMYecTBa BEIIECTBA)
MIPOAYKTOB PEAKIIMHU, €CITH OJHO U3
BEIIIECTB UMEET

2.2

DIIEKTPOIUT
naecKas
JIHCCOIHAIA 5
u HOHHBIN
obMeH

CocTraBisATh ypaBHEHUS
XUMHUYECKUX PeaKIiuu
MOHHOT0 0OMeHa C
y4acTHEM
HEOpPraHUYECKUX
BELIECTB

1. 3agaHus Ha COCTABJICHHUC
MOJIEKYJIIPHBIX U

HWOHHBIX PEAKIMH C yYaCTUEM KHUCJIOT,

OCHOBaHMU U COJIEH, YCTAHOBJICHUE

U3MEHEHUS KUCIIOTHOCTH CPEJIbl

2. JIaboparopHas pabota "Tursl

XMMHYECKUX peakiui'

Paznen 3.
Ctpoenue u

HccaenoBarsb cTpoeHue
U CBOIiCTBa

KonTpouabsnas padora «CBoiicTBa
HEOPraHUYeCKHX BellecTB




CBOMCTBA HEOPraHM4YeCcKUuX
HeopraHuye BellecTB
CKHMX
BeIlIeCTB
3.1 OK 01 Kaccuduxa Kotaccuduimposar 1. Tect «HomeHknaTypa u Ha3BaHUE
[1IK1.1 HEOPraHUYECKUX BEUIECTB UCXOIs
us, b HEOpraHUYECKUE .
W3 UX XUMUYECKOUH (popMyIIbl min
HOMEHKJIATy BeIlleCTBA B z
COCTaBJICHHE XUMUYECKON
pau COOTBETCTBHUH C UX
(hopMyITBI HCXO/IS U3 HA3BAHUS
CTpPOCHHUE CTPOCHHUEM -
BEIIECTBA 10 MEKYHAPOIHOM UITN
HEOpraHuye g
CRIIX TPUBUAILHON HOMEHKJIATYPE.
2. 3a1a4u Ha pacyeT MacCOBOM
BEIIECCTB
71011 (Macchl) XUMHUYECKOTO
3JeMeHTa (COeTMHEHNUS ) B
MoJIeKyJie (cMecH).
3. IIpakTuyeckue 3aganus 1Mo
KJaccu(pukanuu, HOMEHKIAType U
XUMHYECKUM (hopmynam
HEOPTaHWYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB.
4. TlpakTHyeckue 3alanus Ha
oTpeieNIeHue XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BU/Ia XMUMHUECKOMN
CBSI3U U THIIA KPUCTAIINYECKON
pelIeTKH
3.2 OK 01 DI3HKO- YcranaBIMBaTh 1. Tect «OcoOEHHOCTH XUMHYECKHUX
' - CBOICTB
OK 02 B — 3aBUCUMOCTh (1)1/1?:I/IKO 3
IK1.1 CROMCTRA XUMHUUYECKUX CBOWCTB OKCHJIOB, KHCJIOT, OCHOBAHMH,
aM(}OTEepHBIX THAPOKCUIOB U
HEOPTraHM4eC HEOpraHn4eCKHUX BEICCTB " J;be . P Ap b
kux semecrp | OT CTPOCHHUS aTOMOB .
MOJIEKYII,  TAKKE THIIA 2. 3agaHus Ha COCTaBJICHUE
KPUCTAIUINYECKOM YPaBHEHUN XUMUYECKUX PEAKIUH C
peleTKn Y4aCTHEM MPOCTHIX U CIOKHBIX
HEOPTraHUYECKHUX BEIIECTB: OKCHIOB
METaJJIOB, HEMETAJUIOB U
aM(OTEpHBIX AIEMEHTOB;
HEOPraHWYECKUX KHUCIIOT, OCHOBAaHUU U
aM(OTEPHBIX THAPOKCHUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOWCTBA U
CIIOCOOBI MOTyYCHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3a]JaHuUsI HAa CBONCTBA U
MOJIy4YEeHUE HEOPraHUYECKUX BEUIECTB
OK 01 Nnentugpuka
3.3 OK 02 s ¢ Hccnenosars 1. IIpakTUKO-OPUEHTUPOBAHHBIE
KaueCTBEHHbBIE PEAKIINU HUS 1T TaBJICHH
OK 04 Heoprairiee HEO raHqucxnli ’ on o Do o
KHX BEIECTB P XUMUYECKUX PEaKLUi ¢ yyacTUEeM
BCIICCTB HEOPraHuYCeCKHUX BEIICCTB,

WCTIOJIb3YEMBIX /IS UX
HJIeHTU(DHUKAITNN.

JlaGoparopHas paboTa:




"Unentuduxanms

HEOPraHUYECKUX
BelecTB"

41 Kraccubura Kitaccudumposars 1. 3agaHus Ha COCTaBIICHHE Ha3BaHUU
OK 01 s, OpTaHHUECKHe opraHI/IqGCKI/EX COEIWHEHUI 110 }
I[IK1.1 HOMEHKJTATY BEIIeCTBA B TPUBHAIBHON HIIH MEXlyHapOJHOH

pa ¥ CTPOGHHE | COOTBETCTBHH C HX CUCTEeMaTUYECKON HOMEHKIIAType.
OPrAHHYEC KHX | CTPOCHHEM 2. 3aj1aHus Ha COCTaBIIEHUE
BOIICCTR MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEIIECTB OT/IEIbHBIX
KJIACCOB.
3. 3amauu Ha onpezeNeHue
MIPOCTEMIIEH
4. (opmysbl OpraHYecKoit
MOJIEKYJIbI, HCXOISl U3 3JIEMEHTHOTO
cocrana (B %)

4.2 OK 01 CroiicTsa VYcranaBnuBaTh 1. 3agaHus HA COCTABIICHUE
OK 02 OpraHHYeCK 3aBUCHMOCTH (PU3HKO- ypaBHEHUI
OK04 X XHMHYECKHX CBOHCTB XMMHYECKHUX PEaKLHi ¢
[1K1.1 COCIHEHH HEOPraHUYECKUX y4acCTHUEM OpPraHuYeCKuX

BEILECTB OT CTPOCHHUS BEIIECTB Ha OCHOBAHUU UX

aTOMOB M MOJICKYJI, a COCTaBa U CTPOCHUA.

TaK)Ke THUIIA 2. 3agaHus Ha COCTaBIICHUE

KPUCTAUTHICCKOM YPaBHEHUN XUMUYECKUX PEAKIUH,

peleTKu WITIOCTPUPYIOIUX XUMUYECKHE
CBOWCTBA C y4ETOM MEXaHH3MOB
NPOTEKaHUs JAaHHBIX PEaKIuil 1
TCHETUYECKOH CBS3H OPTaHUIECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. Pacuernsle 3a1auu 110
yYpaBHEHUSM peaKkluil ¢ ydacTueM
OpPTaHUYECKUX BEIIECTB.
4, JIaboparopHas paboTa
"[IpeBparieHust OpraHUYECKUX
BELIECTB IIpU HarpeBaHun"

K01

4.3 8K 82 Wnentupuia Hccnenosats 1. TIpakTHKO-OpHUEHTUPOBAHHBIE
OK04 1A KaHCCTBCHHBIC 3aJaHUS 110 COCTABIIEHHIO
MK1.1 OpTaHHYCCK MX | PeAKIHH XUMHYECKHUX PEAKIHiA C yJacTHEM

BEIICCTB, HX OpTaHMHYCCKHIX OpPTaHUYECKUX BEIIECTB, B T.4.
3Ha4YeHHE U COCMHEHU I HCTIOMB3YEMBIX LTS HX
IPUMEHEHHE B |  OTAEIBHEIX KIIACCOB wenTHOUKAIIHHT B
GrrroBoit 1 OBITY ¥ TPOMBIIIIIEHHOCTH.
TIpOU3BOACTB 2.JTaGoparopHas padora:
CHHOM "UnenTudukaiys opraHuIecKux
JEATENHHOCT COEIMHEHUH OTJENbHBIX KJIAcCOB"
U 4eJIOBeKa

5. Paspen S. XapakTepu3oBaTh
Kunernuec e —

KHE "




TepMOJINHA

Pa3IMYHBIX

MHUYecKHue ¢akTopoB Ha
3aKOHOMEPH paBHOBecHe U
ocTH CKOpPOCTh
NPOTEKAHU Sl | XUMHYECKHX
xumudeckn x | PEAKUHH
peakuuii
51 CropocTS XapakTepu3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 01 HMITICCKI X BIIMSTHHE KOHIICHTPAITUH TEOPETUYECKHE 3aaHUs Ha aHAIIU3
— pearupyoIurx BEIecTB (hakTOpOB, BIHSIONINX HA }
OK 02 X UMIYECKO & U TeMIepaTypbl Ha U3MEHEHUE CKOPOCTH XUMUYCCKOM
MK1.1 paBHOBECHE CKOPOCT XHMU'ECKHX peakiuu. [IpakTuko-
peakiuii OPUCHTUPOBAHHbIC 3a/IaHUS HA
XapakTepru3oBaTh npuMeHeHre npuHiumna Jle-
BIIMSIHUE U3MCHCHUS laTenbe It HAX 0K ICHHSI
KOHIICHTPAIUN HaIPaBJICHUS] CMEIICHUS
BEIIIECTB, PEAKIHH PaBHOBECHS XUMHUYECKON PEaKIuy U
CpeIbl U aHaym3 (PaKTOPOB, BIUSIONIUX Ha
TEMIIepaTyphl Ha CMEIICHHE XUMUYECKOTO
CMEIIICHUE paBHOBECHS
XUMHAYECKOTO 2.JIabopatopHast pabora
paBHOBECHS! «CKOpPOCTh XUMUYIECKUX PEAKITHH.
CMelieHue XuMHYECKOTO
PaBHOBECHSI»
6 Pazpgea 6. HccaenoBarnb
PacTBOpBI HCTUHHBIE PACTBOPBHI C
3aJaHHBIMH
XapaKTepUCTHKAMU
OK 01 [TonsiTus o Pasnuyats neTnHmbIe 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBopax PacHBOpEI pPacTBOPOB.
K 1.1 [IpakTHKO-OpUEHTUPOBaHHBIE
pacueTHbIC 3aJJaHUs Ha
JTUCTICPCHBIC CUCTEMBI,
UCTIONIb3yeMbIe B OBITOBOM U
MTPOU3BOJICTBEHHOM JEATSIIEHOCTH
YeloBeKa
OK 01 Hccnenosa Hccnenosats (pHEHKO' JlaGoparopHas paboTa
OK 04 HHE CBOMCTB XUMHHCCKHE CBOMCTBA "[IpuroroBieHue pacTBopoB"
K 1.1 PACTROPOB HCTUHHBIX PACTBOPOB
Il ITpodeccuoHaILHO-OPHEHTHPOBAHHOE Co/lep:KaHue (co/iep:KaHue NPUKJIATHOI0 MOYJIsA)
7 Pasznea 6. OleHnBATE 3amura Keiica (¢ yueTrom
Xumust B NoCJIeICTBHS OLITOBO Oymymeii
OBITY U - npogecCHOHATbHOM
NPOH3BOACT IPOM3BOACTBEHHO AeATeJIbHOCTH)
BEHHOM AeATeIbHOCTH
ACATEIBHOC YeJI0BeKAa ¢ MO3HIIUIA
™ IKOJIOTHUECKO
‘1eJ10BEKA 0€301aCHOCTH
OK 01 Xumus B OLeHUBaTD Keiic (c yuerom Oymymieit
OK 02 npo¢eCCUOHAITBHON JIEATETHHOCTH )

OBITY U

MOCJIEACTBUS OBITOBOM




OK 04
OK 07
I1IK1.1

IIPOU3BOJICTB
CHHOM
JESITENBLHOCT U
YyeJjioBeKa

Y NPOU3BOACTBEHHOMN
eI TEITLHOCTH
YeJIOBEKa C MO3UIIHiA
9KOJIOTHYECKOH
0e30IMacHOCTH

Bo3MOXKHbBIE TEMBI KEHCOB:
1. Ilorenenenue KIUMara u
BBICBOOOK/ICHHE T'a30BbIX THIPATOB
CO JJHA OKEaHa

2. bynymue marepuansl s
aBUa-,MalluHO-, U
npuOOPOCTPOCHHUS

3. HoBele MaTepranbl s
COJIHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PacCTUTEIBHBIX IPENApPaTOB




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/1 OLIEHOYHBIX CPEJACTB
JUIS IPOBEJICHUS TEKYILEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTallu
1o o0ueodpa3oBaTebHON YUeOHOM TMCUMILINHE
Xumus
s cnenuanbHocTH 40.02.04 FOpucnpyaeHuus

(dhopMa IpoBeICHHS OIEHOYHOM MPOLIETYPHI -
oughgpepenyuposannsiii 3auem

Uepkecck
2024r.



|. OBIIME ITOJIOXKEHUA

®onn ouenounbix cpeacts (POC) mpenHasHaueH i KOHTPOJISE M OIEHKH 0Opa3oBaTesIbHBIX
JOCTIKEHUI 00y4Jaroluxcs, OCBOUBIIUX MPOrpaMmy o011e00pa3oBaTesibHON y4eOHOM THUCIUTIIMHBI
«XuMHS».

OOC BKIIIOYAET KOHTPOJIBHBIE MaTEPHUAIIbI 111 IPOBEACHUSI TEKYIIIETO KOHTPOJIS U MTPOMEKYTOUHON
arrecranuu B opme nudpdepeHupOBAHHOIO 3a4eTAa.

@®OC pazpaboran B coorBercTBUU C DenepalbHBIM TOCYJApPCTBEHHBIM 00pa30BaTEIbHBIM
crangaptoM ais crieruansHoctd 40.02.04 FOpucnpyneHums
1 paboueit mporpamMmoii 001e00pa3zoBaTeIbHON YUCOHOM TUCIUTUINHE «XUMUS.

IL. PE3YJIbTATBI OCBOEHUSA JUCIHUILIAHBIL, MOAJEXAIIEN ITIPOBEPKH

Koa u IlnanupyemMble pe3yJbTaThl OCBOCHHS IMCIHUIJIHHBI Iloxa3arenu
HAaUMeHOBaHHe OL[EHKH
(popmupyembix Oo0mue JAucuunimHapHbie
KOMIIeTeHI U

OK 01. BeiOupars | B yacTu Tpya0BOro BOCIIHTAHUS: - BJIaJIETh CUCTEMOM TectupoBanue
CIIOCOOBI pENICHHsI | - TOTOBHOCTH K TPYAY, OCO3HAHUE XUMHYECKUX 3HaHWH, | [IpakTnyeckue
3aza4 [IEHHOCTU MacTepCTBa, TPYy0Jt00ue; KOTOpasi BKIIFOYAET: 3a/laHus
po(eCCHOHALHOM | - TOTOBHOCTh K aKTHBHOM JCATEILHOCTA | OCHOBOIIOJIATAIONINE | Y CTHBIC OTBETHI
JeSITeIbHOCTH TEXHOJIOTHYECKON U COIUAIbHOMN MOHSTUS

MPUMEHHUTEIHHO K | HAIPABJICHHOCTH, CIIOCOOHOCTh (XUMUYIECKUI

pa3IMYHBIM WHUIIUUPOBATh, IJIAHUPOBATH U AJIEMEHT, aToM,

KOHTEKCTaM CaMOCTOSITEIILHO BBITTOJIHATH TAKYIO AJIEKTPOHHAS

JESTEIILHOCTB;
- HHTEpEC K pa3InydHbIM chepam
npodecCHOHATBLHOM 1eATENbHOCTH,
OsgiaieHHe YHUBepPCAJIbHBIMU

000/10YKa aToMa, S-,
p-, d-35eKTpOHHBIC
opOHTaH ATOMOB,
HOH, MOJIEKYIIa,

y4eOHBIMH MO3HABATEIbHBIMH BAJICHTHOCTD,
NefCTBUAMMU: AIEKTPOOTPHUIIATEIIHHO
a) 0a30BbIe JJIOTHYECKHE IeHCTBHS ! CTh, CTETIEHb

- CaMOCTOSITEIHFHO (POPMYIUPOBATH U OKHCIICHUS,

aKTyaJMu3upOBaTh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh CYIECTBEHHBIN
MIPU3HAK WIA OCHOBAHUS I CPABHCHHSI,
KJIacCU(UKAIIUU U 0000IICHNUS;

- OTIPENIENISITh ENN ICATEIEHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHIKCHHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pACCMATPUBACMBIX

XMUMHYECKas CBA3b,
MOJIb, MOJISIpHAst
Macca, MOJIIpHBII
00BeM, yriaepoaHbIi
CKEJIET,
GbyHKIIMOHAIbHAS
rpyImna, paguka,
M30MEPHUs, U30MEPBI,
rOMOJIOTHUECKUH psif,
TOMOJIOTH,

SIBJICHUAX YTJIEBOJOPOIbL,
- BHOCUTh KOPPEKTHUBHI B JIEATETLHOCTh, | KUCIOPOJ- U
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB a30TcoepKallne
IEJISIM, OIICHUBATh PUCKHU TTOCIICICTBUMA COEIMHEHMS,
JIeSITENLHOCTH; OHMOJIOTHYECKU




- pa3dBUBATh KPCATUBHOC MBIIIJICHUC ITPH

PEIICHUH )KU3HEHHBIX MPpo0JieM

0) 0azoBbIe HCCIEN0BATEILCKHE
IelcTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
JESTEIIbHOCTH, HAaBBIKAMU Pa3pelICHHS
po0Jem;

- BBISIBIISITH IPUYMHHO-CJIC/ICTBEHHBIC
CBSI3U U aKTYaJIM3UPOBATh 3aj1aqy,
BBIJIBUTATh TUIIOTE3Y €€ PeIIeHUS,
HaxOJIUTh apryMEHTHI JJIs
JIOKA3aTEeIbCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh MapaMeTPbl U KPUTCPUH
pelICHHUS;

- aHAJIM3UPOBATH MOTYYEHHBIE B X0OJI€
PEIICHUS 3a/1a49H PE3YJIbTAThI,
KPUTHYECKH OIEHUBATh UX
JIOCTOBEPHOCTh, POTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

- YMETh NMEPEHOCUTH 3HAHUS B
MO3HABATENbHYIO U MPAKTUYECKYIO
001aCTH >KU3HEICATEIHEHOCTH;

- YMETbh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEIMETHBIX 00J1acTel;

- BBIJIBUTaTh HOBBIC HJICH, TTPEJIaraTh
OPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;
- cI0COOHOCTh MX MCIOJIb30BAHUS B
MMO3HABaTEIILHOM 1 COIHAILHOMN
MPaKTHKE

aKTUBHBIC BEILIECTBA
(YTJIeBOIBI, )KUPBHI,
Oenku), MOHOMED,
MOJINMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBI
€ COCIMHEHUS,
KpUCTAJUITMYECKas
pelieTKa, TUIIbI
XUMHUYECKUX PeaKni
(OKHCIHUTENBHO-
BOCCTaHOBUTEJIbHBIE,
9K30-U
SHIO0TEPMUYECKHE,
peakI HOHHOTO
oOMeHa), pacTBOp,
AIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS
JIucconuanus,
OKUCITUTEb,
BOCCTaHOBUTENb,
CKOPOCTb XUMHUYECKOU
peaklu, XMuMUYECKOe
paBHOBECHE), TEOPUU
Y 3aKOHBI (Teopus
XUMHYECKOTO
CTPOEHHUS
OpraHUYECKUX
BemecTs A.M.
byrneposa, Teopus
ANEKTPOJIUTUYECKON
JIMCCOITUAITNH,
MEePUOIUYECKHI 3aKOH
JI.. Menneneena,
3aKOH COXpaHEeHUs
Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHI S3BIK
XUMUH,
(bakTonoruueckue
CBEJICHUS O
CBOMCTBAX, COCTaBe,
MOJIYYEHUH U
6e30macHoM
UCII0JIb30BaHUU
BaKHEHIITHNX
HEOPraHUYECKUX U
OpTraHUYECKUX
BEIIIECTB B OBITY U
MPaKTUYECKOU
JIeATETbHOCTH




YeJI0BEKa;
- YMETh BBIABIIATH
XapaKTepHbIC
MPU3HAKHU U
B3aMMOCBSI3b
W3YyYECHHBIX MMOHITUH,
MIPUMEHSATD
COOTBETCTBYIOLIUE
MOHSATUS TIPU
OINMCAHUU CTPOCHUSA U
CBOMCTB
HEOPraHUYECKUX U
OpraHUYECKUX
BEIIECTB U UX
IIPEBPALLCHU;
BBISBIISTD
B3aMMOCBSI3b
XUMHYECKHUX 3HAHUH C
TTOHATHSMH 1
MpeCTaBICHUSIMU
Apyrux
€CTECTBEHHOHAYYHbIX
MIPEAMETOB;

- YMETb UCIOIb30BAThH
HanMEHOBAaHUS
XUMHYECKHX
COEJIMHEeHU I
MEXIYHAPOAHOTO
COI03a TEOPETUYECKOMN
Y MIPUKJIAAHOW XUMUU
U TPUBUAIBHBIC
Ha3BaHUs BaXKHEHIITHUX
BEIECTB (ITUJIEH,
aleTUJIeH, TIIUIEPHH,
deHnomn,
dbopMmanbaerus,
YKCYCHast KUCJIOTA,
TJIMLMH, YTapHBIH ras,
YTJIEKUCIIBIN Ta3,
aMMUaK, raiieHas
W3BECTh, HETaIICHas
W3BECTh, MUTHEBAs
coJia ¥ IpyTux),
COCTaBISATH (POPMYIIBI
HEOPTaHWYECKHUX U
OpraHUYECKUX
BEIIIECTB, YPaBHEHUS
XUMHUYECKUX PEaKIUi,
00BACHATH UX CMBICIT,
MOATBEPKIATH
XapaKkTepHbIe
XHUMHUYECKHE CBOICTBA




BEILIECTB
COOTBETCTBYIOIIUMU
IKCIIEPUMEHTAMHU U
3aMucsIMU ypaBHEHUN
XUMHUYECKUX PEAKIIUI;
- YMETh
yCTaHaBIIMBATh
MPUHAIIC)KHOCTD
W3YYCHHBIX
HEOPraHUYECKUX U
OpraHNYECKHUX
BELIECTB K
ONpeIeTICHHBIM
KJlaccaM U rpymnmnam
COCIUHCHUH,
XapaKkTepu30BaTh UX
COCTaB M Ba)KHEUIIINE
CBOIICTBa; ONPENENISTh
BUJIbI XUMHYCCKHUX
CBs3e (KOBaJeHTHas,
WOHHAs,
MeTaJlJIn4ecKas,
BOJIOPOHAS ), TUIIBI
KPUCTAITTUYECKIX
PEIIETOK BEIICCTB;
KJIacCU(UIIUPOBATH
XUMHUYECKHE PCAKIUH;
- copMHUpOBAThH
MIPEACTABJICHUS: O
XUMHYECKON
COCTaBIISIOLLECH
€CTECTBEHHOHAYYHOHN
KapTUHBI MUPA, POJTH
XMUMHH B IO3HAHUU
SBJICHUM NPUPOJIBI, B
dbopmupoBaHUU
MBIIUICHAS U
KYJIbTYpPbI INYHOCTH,
ee QYHKIIMOHATBHOMN
TPaMOTHOCTH,
HEOOXOINMOM IS
pereHus
MPAKTUYECKHX 3a1a4
U DKOJIOTUYECKU
000CHOBaHHOTO
OTHOIICHUSI K CBOEMY
3I0POBBIO U
MPUPOAHON CpeliE;

- YMETh MPOBOUTH
pacueTsl 1o
XUMHUYECKUM
dbopmynam u




YpaBHEHUSAM
XUMHUYECKUX peaKIui
C UCIOJIb30BAaHUEM
bu3nyeCKuX BEINYHH,
XapaKTEPHU3YIOIINX
BEILECTBA C
KOJINYECTBEHHOU
CTOPOHBI: MacCBhl,
o0beMa (HOpMasbHbIE
YCJIOBHS) Ta30B,
KOJIMYeCTBa
BEILECTBA;
UCII0JIb30BaTh
CHUCTEMHBIE
XUMUYECKUE 3HAHUS
JUISL IPUHSATUS
peLIeHHi B
KOHKPETHBIX
JKU3HEHHBIX
CUTyaIUsX,
CBSI3aHHBIX C
BEILECTBAMHU U
MIPUMEHEHUEM

OK 02.
Hcnons3oBarte
COBpPEMEHHbBIE
CpezacTBa MOUCKa,
aHaIu3a u
WHTEPIpETAINN
uHpopMaluu U
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3a/1a4
npodeccnoHanbHOM
JeSITeTbHOCTH

B 00.1acTH HEHHOCTH HAYYHOTI'O
MO3HAHMSA:

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U
001IEeCTBEHHON PAKTUKH, OCHOBAHHOTO
Ha UAaJIore KyJIbTyp, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM U
YUTATEJIbCKON KYJIbTYPBI KaK CPEICTBA
B3aI/IM0I[€I\/JICTBI/I$I MCXKAY JIOAbMHA U
MO3HAHUS MUPA;

- OCO3HaHHE [ICHHOCTH Hay4YHOU
JIEeATEIbHOCTH, TOTOBHOCTh
OCYILECTBISATh MPOECKTHYIO U
HCCIIEIOBATEIIbCKYIO JIESITEIbHOCTD
WHIWBUAYAJIIBHO U B I'PYIIIIC,
OBJaieHHe YHUBEPCAJTbHBIMU
y‘lCﬁHI)IMI/I IMO3HABAaTCJIbHBIMHU
AEeMCTBUAMMU:

B) padora ¢ ungopmanmeii:

- BJIaJIETh HaBbIKAMH MOJyUYECHUS
MH(pOpMaIMU U3 UCTOYHUKOB Pa3HbIX
TUIOB, CAMOCTOSITEIIBHO OCYIIECTBIATh
MTOMCK, aHAJIN3, CUCTEMAaTU3ALNIO U
MHTEPIPETANNIO HHPOPMAIIHH
pa3IMYHbIX BUIOB U (popm
MIPEJCTABIICHUS;

- YMETb IUIaHUPOBATh
Y BBITIOJTHSATH
XUMHUYECKUN
HKCIIEPUMEHT
(mpeBpareHus
OpPraHUYeCKUX
BEIIECTB MpHU
HarpeBaHuH,
MOJIy4YeHHeE 3TUIICHA U
M3y4eHHE ero
CBOICTB,
Ka4eCTBEHHBIE
peaknuu Ha
aNTbJICTU/IBI, KpaxXMaJl,
YKCYCHYIO KHCJIOTY;
JieHaTypaius 0eITKOB
IIpU HarpeBaHuH,
I[BETHBIC PEAKIIHH
0€JIKOB; MPOBOAUTH
peaKI HOHHOTO
oOMeHa, OIpenesaTh
Cpey BOJTHBIX
pacTBOpOB,
Ka4eCTBEHHbBIE
peakiuu Ha cynbgat-,
KapOOHaT- U XJIOPU/I-
aHMOHBI, HA KATHOH
aMMOHWUS; pemaThb
HKCIEPUMEHTAJIbHbIC

TectupoBanue
[IpakTueckue
3a1aHUS

Y cTHBIE OTBETHI




- CO371aBaTh TEKCTHI B PA3IMYHBIX
dbopmarax ¢ yueToM Ha3HAUYCHHUSI
UH(OPMALIUHU 1 LIEJIEBOH ayTUTOPHH,
BBIOMpAs ONITUMAIIbHYIO (hopMy
NPECTABICHUS U BU3yaTH3alUH;

- OLICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTb UHPOPMALIUH, e
COOTBETCTBUE MMPABOBBIM U MOPAJILHO-
TUYECKHM HOpMaw;

- UCTIOJIB30BATh CPE/ICTBA
UH(POPMALIMOHHBIX U
KOMMYHHKAIITHOHHBIX TEXHOJIOTHH B
pEIIeHUN KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U OpPraHH3aIlMOHHBIX
3a/1a4 ¢ coOIrocHIEeM TpeOOBaHUI
SPrOHOMHKH, TEXHUKU 0€30M1aCHOCTH,
TUTHUEHBI, pecypcocOepexeH s,
NPaBOBBIX U ITHYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30TaCHOCTH;

- BJIaJICTh HaBbIKAMH PACIIO3HABAHUS U
3aIUThl HH)OpPMAIIHIH,
nH(pOpMaIMOHHOM 0€30MMacHOCTH
JMYHOCTH,

3aJ1a4d 10 TeMaM
"Merambl" u
"Hemeramis") B
COOTBETCTBUH C
MpaBUJIAMU TEXHUKH
0€30MacHOCTH MPH
oOparteHuu ¢
BEIIECTBAMHU U
1a00paTOPHBIM
00opyIoBaHUEM;
MPEJICTaBIISITH
pe3yNbTaThl
XUMHYECKOTO
HKCIIEPUMEHTA B
dbopme 3anucu
ypaBHEHUU
COOTBETCTBYIOIIUX
peaxkuu u
dbopmynupoBaTh
BBIBOJIbI HA OCHOBE
3THX Pe3yJbTaTOB;

- YMETH
aHAITM3UPOBATH
XUMHUYECKYIO
uH(pOpMaLIHIO,
MOJTy4aeMyIo U3
Pa3HBIX UCTOYHUKOB
(cpeacTB MaccoBoi
uH(popmaIuu, ceTh
WuTepHer u apyrue);
- BIIQJICTh OCHOBHBIMU
METOJIaMU HAYYHOTO
MO3HAHUS BEIIECTB U
XUMHUYECKUX SBJICHUMA
(mabmroieHue,
U3MepeHue,
OKCIIEPUMEHT,
MOJIEJTMPOBAHUE);

- YMETh MPOBOUTH
pacueTsl 1o
XUMHUYCCKHM
bopmynam u
YPaBHECHUSIM
XUMHYECKHUX PEaKIIHii
C HMCITOJIb30BaHHEM
(bU3MYECKUX BEUYHH,
XapaKTePU3YIOIIHX
BEIIIECTBA C
KOJINYE€CTBEHHOU
CTOPOHBI: MacCHhl,
obbema (HOpMaIbHbBIE
YCJIOBHS) Ta30B,




KOJINYECTBA
BEILECTBA;
HUCII0JIBb30BAaTh
CHUCTEMHBIE
XUMHNYCCKHUEC 3HAHUA
JUISL IPUHATUS
peLIeHuit B
KOHKPETHBIX
KU3HCHHBIX
CUTyaIUsX,
CBA3aHHBIX C
BEILLECTBAMM U UX
IMPUMCHCHUCM

OK 04.
DddexTuBHO
B3aMMO/ICHICTBOBATH
1 paboTaTh B
KOJJIEKTHUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSTEIIBHOCTH U
CaMOOTIPE/ICIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCJICI0BATEIIbCKOM, MPOCKTHON 1
COIIMATLHOM JeSITEIIHFHOCTH,

OBjaieHUe YHHBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMU /Il CTBUSIMH:

0) cOBMeCTHAs J1eSITeJIbHOCTD.

- IOHUMATh U UCIOJIb30BaTh
peuMyIIecTBa KOMaHAHON U
WHIUBUTyaJIbHON PabOTHI;

- MPUHUMATH [IEJIM COBMECTHOM
JeSTeTbHOCTH, OPTaHU30BBIBATH U
KOOPJIMHHUPOBATH ICUCTBUS TIO €
JIOCTHIKEHHIO: COCTABJIATH IIaH
JIEMCTBUM, pacIpeiesiTh POJIU C yUETOM
MHEHHUM YIaCTHHUKOB 00CYX/IaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBITIOJHATH PabOTy
B YCIIOBUSIX PEAILHOTO, BUPTYAJILHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYILIECTBIIATh IO3UTUBHOE
CTpaTeTnuecKoe MOBEJEHNE B PA3TUUHBIX
CUTYaIUSX, IPOSIBIATH TBOPYECTBO U
BOOOpakeHUE, ObITh HHAITMATUBHBIM
OBiajgeHne yHHBePCAIbHBIMH
PeryJisiTHBHBIMM € CTBUSIMU:

) NpUHSATHE ceDdsl U APYTUX JIO/Ieii:

- IPUHUMATHh MOTHBBI U apTyMEHTBI
IPYTHX JIFOJIeH TIPU aHATHU3€ Pe3yNIbTaTOB
JIeSITEIIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
JIPYTHX JIIO/IeH HA OLINOKHY;

- pa3BUBATh CIIOCOOHOCTH TOHUMATH MU
C TIO3UIIUU JPYTOTO YEJIOBEKa;

- YMETh TJIAHUPOBATh
Y BBIIOJTHSTh
XUMHYECKUI
IKCIICPUMEHT
(npeBpamieHus
OpPraHUYeCKUX
BEIICCTB MPHU
HarpeBaHuH,
MOJTyYCHHUE ITUIICHA U
U3y4eHHE ero
CBOJCTB,
Ka4eCTBEHHBIE
peakiuu Ha
aNTbJICTU/IBI, KpaxXMaJl,
YKCYCHYIO KHCJIOTY;
JieHaTypaius 0eJIKOB
MIPY HarpEeBaHUU,
I[BETHBIE PEAKIIH
0€JKOB; MPOBOANUTH
peaKIu HOHHOTO
oOMeHa, oIpeesaTh
Cpeay BOJTHBIX
pacTBOpOB,
Ka4eCTBEHHBIE
peakiuu Ha cynbdart-,
KapOOHaT- U XJIOPU/I-
aHMOHBI, Ha KaTHOH
aMMOHWSI;, petaTh
HKCIIEpUMEHTAIbHbIE
3aJ]auu 110 TeMaM
"Mertamibl" 1
"Hemetannsl") B
COOTBETCTBHUH C
NpaBUJIAMU TEXHUKH
0e30macHOCTH IpU
obOpareHuu ¢
BEIIECTBAMH U
J1a00paTOPHBIM
000pyIOBaHUEM;

TectupoBanue
IIpakTueckue
3a1aHUSA
VYcTHBIE OTBETHI




MIPEJICTaBIISITh
pe3yNbTaThl
XUMHYECKOTO
HKCIIEPUMEHTA B
dbopme 3anucu
ypaBHEHUU
COOTBETCTBYIOIIUX
peakuui u
dbopmynupoBaTh
BBIBO/IbI HA OCHOBE
ATHX PE3yJTbTaTOB

OK 07.
CopelicTBOBaThH
COXpaHEHUIO
OKpY’Karoleu
Cpenbl,

pecypcocOepexeHu

10, TPUMEHSITh
3HaHUs 00
W3MEHEHUU
KJIUMara,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTHBHO
JIENCTBOBATE B
YpE3BBIYANHBIX
CUTYaIUsIX

B 00J1acTH 3K0JI0OTrHYE€CKOr0
BOCIIUTAHMUS:

- ¢hopMHPOBAHHOCTH IKOJIOTUUECKOM
KYJIBTYpbI, IOHUMAHUE BIUSHUS
COIMAIbHO-3KOHOMUYECKUX MTPOIIECCOB

Ha COCTOSAHHC HpHpO,Z[HOﬁ n COHH&HLHOﬁ

Cpefibl, 0CO3HaHUE IN100aIbHOTO
XapakTepa 3KOJOTHYECKUX MTPOOIIeM;
- IJIJAHUPOBAHUE U OCYIIECTBICHUE
JICUCTBUI B OKPYKAIOLIEH Cpelie Ha
OCHOBE 3HaHUs LeJIed yCTOMYUBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HENPUATUE IEHCTBUM,
MIPUHOCSIIMX BPEJ OKPYKAKOIIEN CPENE;
- YMEHHE IPOTHO3UPOBATh
HEeOJaronpusITHbIE 3KOJOTHYECKHE
MOCJIEACTBHSI IPEATIPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPAILATh UX;

- pacIIUpEHHE OMbITA AEATEIbHOCTU
HKOJIOTMYECKOM HANpPaBIEHHOCTH;

- OBJIQJICHUE HABbIKAMH y4e€OHO-
HCCJIE0BATENBCKON, TPOEKTHON U
COLIMAJILHOW JEATEIIBHOCTH;

- copMHUpOBATH
MPEJICTABICHUS: O
XUMHYECKON
COCTAaBJIIIONIEH
€CTECTBEHHOHAY4YHOH
KapTUHBI MUPA, POJIH
XUMHH B TIO3HAHUU
SIBJICHUM NPUPOJIBI, B
dhopMUpOBaHUH
MBIIUICHUS U
KYJIbTYpPbI JINYHOCTH,
ee pyHKIIMOHATBHON
IPaMOTHOCTH,
HEO0OXO0IUMOM JIs
peleHus
MIPAKTUYECKUX 3a7a4
1 DKOJIOTUYECKU
000CHOBAHHOTO
OTHOLIEHMSI K CBOEMY
3JI0pOBBIO U
IIPUPOJHON Cpene;

- YMeTb CO0JII0/1aTh
npaBuIIa
HKOJIOTMYECKU
11eJ1ec000pa3Horo
MOBEJICHUS B OBITY U
TPyIOBOMI
JIESTEIIbHOCTH B LIETISX
COXpaHEHHUsI CBOETO
3/10pOBbS U
OKpY’KaroIlen
MIPUPOIHOMN CPEJIbI;
YUYHUTBIBATH OMACHOCTh
BO3JICUCTBUS HA
’KHBBIE€ OPTraHU3MBI
OTpeIeNIEHHBIX
BELIECTB, TIOHUMAsI
CMBICT MIOKa3aTels
IIpeACIIbHON
JIOMTYCTUMOU
KOHIICHTpAllUU

TectupoBanue
[IpakTueckue
3a/1aHus
VYcTHBIE OTBETHI
Jloknaast




MK 1.1.
OcyIecTBIsATh
npodecCHOHANBEHO
€ TOJIKOBaHHUE
HOPM TIpaBa

- BIIA/IETh HABBIKAMH TTOITyYEHUS
nH(GOPMAIH U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEITLHO OCYIIECTBIISITH MOKCK,
aHaJIu3, CUCTEMAaTU3aIUI0 U HHTEPIPETAIIUIO
HH()OPMAITIHN Pa3INYHBIX BUIOB B (GopMm
MIPEJICTaBICHNUS;

- CO371aBaTh TEKCTHI B PA3JIMYHBIX (hopMaTax
C y4eToM Ha3HaueHus HHpopManuu u
[EJIEBO ayAUTOPHUH, BRIOMPAsk ONITUMATBHYIO
(hopMy MpeCTaBICHUS U BU3yaTU3allUH;

- OIICHUBATh JTOCTOBEPHOCTh, ISTUTUMHOCTh
nH(pOpPMAINH, €€ COOTBETCTBHE IMMPABOBBIM U
MOPaJIbHO-3THYCCKHM HOPMaM;

- ACIIOJIb30BaTh CPEICTBAa HHPOPMAIIMOHHBIX
Y KOMMYHHUKAITUOHHBIX TEXHOJIOTHII B
pEIIeHNN KOTHUTHBHBIX, KOMMYHHUKATHBHBIX
Y OPTaHU3aLMOHHBIX 3371a4 C COOJIIOICHIEM
TpeOOBaHMI SPrOHOMUKH, TEXHUKHI
0€3011aCHOCTH, TUTHUEHBI,
pecypcocOepekeHus, MPABOBBIX U ATHYECKUX
HOPM, HOPM UH(OPMAIIIOHHOM
0€30I1aCHOCTH;

- BJIaZICTh HABbIKAMH PacIIO3HABAHUS U
3alMUThl HHPOPMAIH, HHHOPMAIIMOHHOH
0€30I1aCHOCTH JTUYHOCTH;

- YMEHHE TIPOTHO3UPOBATH
HEOJIarONpPUATHBIC SKOJIOTUIECKHUE
IIOCJIEJICTBUS IPEATIPUHAMAEMBIX JE€HCTBUM,
MPeIOTBPAIIaTh UX;

- pacIIMPEHUE OIbITA JACSITCILHOCTH
JKOJIOTHYECKOH HAIPaBJIEHHOCTH;

- OBJIaJIeHUE HAaBBIKaMU y4eOHO-
UCCIEA0BATENBCKOM, IPOEKTHON U
COITMATLHOM JeSITEIIbHOCTH;

- BIIQJIETh CHCTEMOM
3HaHUHM 0 METOJax
Hay4HOT'O MO3HAHUSA
SIBIICHUI IPUPOJIBI,
WCTIONB3YEMBIX B
€CTECTBEHHBIX HayKax
Y YMCHUSMU
MIPUMEHSTE ITH
3HAHUS IPU
AKCTIEPUMEHTAIHLHOM
HUCCIICIOBAHUU
BEIECTB U JJIs
00bICHEHHS
XUMHYECKUX
SIBIICHHUH, IMEIOIINX
MECTO B IPUPOJIE
MPaKTUYECKOU
NIeSITEIbHOCTH
YyeJIoBeKa U B
IMOBCEIHEBHOM
SKHM3HU;

-yMETh COOITI0aTh
npaBuiIa
9KOJIOTHYECKH
1eIeco00pa3Horo
MOBE/ICHUS B OBITY U
TPY1OBOI
JIesITeJIbHOCTU B
HEJSIX COXPaHEHUS
CBOETO 3/I0POBbSI U
OKpYyXKaroleun
MIPUPOJTHON CPEIIBL;
YYUATHIBATH OTIACHOCTH
BO3JICHCTBHS Ha
JKUBBIE OPTaHU3MBbI
OTIpeieIEHHBIX
BEIIECTB, IIOHUMas
CMBICII TIOKa3aTes
peaebHON
JIOIYCTUMOM
KOHIICHTpAITNH;

- YMETh
MIPOTHO3UPOBATH,
aHaJTM3UPOBAThH U
OLICHUBATH C IMO3UIIMH
9KOJIOTHYECKOH
0€e3011acHOCTH
IOCJIEICTBHS
OLITOBOM U
MPOU3BOJICTBEHHON
JIeSITeJIbHOCTHU
YyeJIoBEKa, CBI3aHHOM
¢ mepepaboTKon
BEIIECTB;
HCII0JIL30BATh

TectupoBanue
[IpakTueckue
3a1aHUS
Y cTHBIE OTBETHI
Joknaael




MOJTy4YeHHBIE 3HAHUS
JUTS TIPUHSITHS
TPaMOTHBIX pelIeHUN
mpo0JyeM B
CUTyaIUsIX,
CBSI3aHHBIX C XMMHEH;




1. Bomnpocs! 111 NPOBEPKH TEOPUTHYECKHUX 3HAHMUM.
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o

10.

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

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

31

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

Ilepeuncnnure OCHOBHBIE TOHATUS XUMUU.

Kak otimnuunth ¢pusnyeckoe sBIEHUE OT XUMHUYECKOTO?

Ha3zoBute Tunsl xumuueckux ¢popmyin. [lpuBeaure npumepsl.

CdopmynupyiiTe OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI XUMHUH U OOBSCHUTE  MX C TOUYKHU 3PCHUS
ATOMHO-MOJIEKYJIIPHOI'O CTPOEHUSI.

B ueMm oTiimune hopmMyIupoBKH MepuoandecKoro 3akona, nanHo JI. 1. MenaeneeBsim,
OT COBPEMEHHOH (HOPMYTHUPOBKHU?

Kakue cBoiicTBa XUMUYECKUX JI€MEHTOB U3MEHSIOTCS MEPUOINYECKU?

[Toxaxxute Ha IpUMEPE CBOMCTB IIETOYHBIX METAJIJIOB U IAJIOTEHOB 3aKOHOMEPHOE U3MEHEHNE
UX CBOMCTB.

[TpoBenuTe 0630p cTpyKTypHl Ilepnoandeckoil CHCTEMbI XUMHUYECKHX 3JIEMEHTOB.
[Tokaxkute B EPUOANYECKON CUCTEME MEPUObl XUMUUYECKUX 3JIEMEHTOB U OOBSICHUTE
M3UYECKUI CMBICI IEPUOA.

[TokaxkuTe B MEPUOANYECKON CUCTEME TPYIIbl XUMUYECKUX SJIEMEHTOB U OOBSICHUTE
(bU3NIEeCKU CMBICIT ICTICHUS JIEMEHTOB Ha TPYIIIBI U TIOATPYIIIIHL.

Yem xapakTepusyroTes S-, p-, d- u f-anementsi?

Cdhopmynupyiite orpeeieHue MOHITUS «aTOM.

W3 kakux 4acTHIl COCTOUT aToM?

ChopmynupyiiTe onpeeieHue MOHITHS «OPOUTAIEY.

CKOIBKO MPOCTPAHCTBEHHBIX OPUEHTALIMNA BO3MOXKHO JJIS S- M P-2JIEKTPOHOB?

Kakumu napameTrpaMu xapakTepHu3yeTcsi COCTOSHUE 3JIEKTPOHA B aToMe?

Kak ompenenuth MakCHMaaIbHOE YHCIIO SJIEKTPOHOB HA KaXKJIOM YpOBHE aTtoMa?
Cdhopmynupyiite orpeneneHue MOHITUS «XUMUYECKast CBS3bY.

OxapakTepu3yiiTe KOBaJeHTHYIO CBs3b. Kakue Bubl KOBaJICHTHOM CBSI3U BaM U3BECTHBI?
[IpuBenuTe MpUMEpBL.

Cdhopmynupyiite onpeneneHue NOHIATUS «JIEKTPOOTPULIATETBHOCTDY.

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

OOBscHUTE MEXaHU3M 00pa30BaHMs JOHOPHO-aKIENTOPHOM CBS3H.

Kakue coennHenns Ha3pIBatOTCsl KOMIUIEKCHBIMU? [IpuBeuTe npumepsl.

VYxkaxure 00J1acTH MIPUMEHEHHsI KOMIUIEKCHBIX COeIMHEHUI Ha KeJIe3HOI0POKHOM TPaHCIIOpTe.
KakoBa xapakTepucTika HOHHOM cBsI3U?

Kakue coennHeHns OTHOCATCS K MOHHBIM? [IpuBenuTe npumepsl.

Kak Oyner n3MeHsTCss CHOCOOHOCTH 3JIEMEHTOB K 00pa30BaHUIO METANINYECKOU CBSA3U?
OxapakTepu3yiiTe 0COOEHHOCTH BOJIOPOIHON CBSI3H, €€ BIHUSHUE Ha CBOWCTBA BELIECTB.
HazoBure arperarubie coctosinus BeuiecTs. [IpuBeante nmpumepsl.

YeMm oTiMyaroTcs aMopQHbIe BEIECTBA OT KPUCTAIIOB?

. Ha KOHKPCTHBIX MPpUMEpPax MOKaXXUTE 3aBUCUMOCTDb CBOICTB BCIICCTB OT TUIIA KPUCTATINIMYCCKHUX

pemeToK. YKaxuTe 00JacTi WX UCIIOJIb30BaHUsI B IPO(ecCHOHANBHON 1eSTEeThbHOCTH.
ChopmynupyiiTe onpeaeraeHue TOHITHH «PaCTBOPY, «PACTBOPHUTEINbY.

[lepeuncnure U3BECTHBIE BaM BUJbI pACTBOPOB.

Urto moka3pIBacT paCTBOPUMOCTH BEIIECTBA?

CdopmynupyiiTe onpeaeneHne MOHITHS «TeT0BOM 3 (HEKT pacTBOpEHUS.
Chopmynupyiite onpeaeneHne NOHITUS «KOHIIEHTPAIUS pacTBOPay.

[Tepeuncnure OCHOBHBIE CITIOCOOBI BBIPAKEHUS KOHIICHTPAIIMH PACTBOPOB.

Kaxkne BemecTBa Ha3bIBatOTCA AJIEKTPOIIUTAMU U HedsleKkTposnTamu? [IpuBennute nmpumMepsl.



Kpurepun oieHKH 0TBETOB

Oyenka Kpumepuu

5 «oTm» OTBeT NONHBIN U NPAaBUJIbHBIA HA OCHOBAHUM N3YYCHHBIX TEOPUI; MaTepHall
M3JI0KEH B ONPEIEICHHON JIOTHYECKON ITOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM
SA3BIKOM: OTBET CAMOCTOSTEIIbHBIM.

4  «xop.» OTBeT NoiHBIN U NPaBUIbHBINA HA OCHOBAHUM W3YUYEHHBIX TEOPUIi; MaTepual

U3JI0’KEH B ONPEICICHHON JJOTHYECKON NIOCIEA0BATENBHOCTH, IIPH 3TOM JIOILYLICHBI
JIBE-TPU HECYIIECTBEHHBIE OIINOKH, UCIIPABJICHHBIC IO TPEOOBAHUIO
[IPENoAaBaTelIs.

3 «YHOBILY»

OTBeT MONHBIN, HO TIPU ATOM JOMYIIEHA CYIIIECTBEHHAs OIIHOKA, WM HETOJHBIMH,
HECBS3HBIH.

2  «HEyIL»

IIpu oTBeTe OOHAPYKEHO HETIOHUMAHHUE CTYIE€HTOM OCHOBHOI'O COJIEP/KaHUs
yueOHOro Marepuana Win AONYIIEHbI CYIECTBEHHbIE OIIMOKH, KOTOPbIE CTYJEHT He
CMOT MCIIPAaBUTh IPHU HABOJSIIIMX BOIIPOCAX MPENOJaBaTENs.




2. [lpakTryeckue 3aJaHus U 321a41
Pasznen 1. OcHOBBI cTPOeHHs BelleCTBA - 337a4l HA COCTABJICHUE XMMUUYECKHUX
(dhopMya IByXaTOMHBIX CO€AMHEHUH (OKCUIOB, CYIb(UIOB, THIPUIOB H T.I1.).
Haiime nazeanus ciedyiouwium coeOUHeHusM:
Li,O MnO Alls Cr2Sz ZnHz AgsSi CasN2 CO,, CaO P20Os CCls NaBr FeS MgH2 AlsCs
KsP MnO: Fe>03 Cl,0 KCI MgF. CrS CaH> SiHs K4C CasP2 Na2O CuO N203 Mn,O7 LiF

PCls HgBr Ag2S CuS HCI NasSi AIN LisP Cr203 As20s NO2 B203 BaClz PBrs MnS PHs
LiH Ba.C AlsSiz NasP N2O SiO2 MgO CrF2 Kz2S CH4 PbO Au203 NH3z CaS N20s HgO AlP

CocrtaBbTe GOpMYIIBI IO HA3BAHUM:

1. Hurpun xanus 1. KapOun nutus

2. Cuiuiua Maraus 2. Oxcun docdopa (111)
3. Tuapun amoMuHUS 3. ®ropun meau (1)
4. Cynboun ceunna (I1) 4. Oxcun cepebpa

5. Bpomun nueKa 5. Tmppun nmarus

6. Oxcun yraepona (l1) 6. Cymbdun menu (I)
7. Oxcun xnopa (V) (. Hurpun HaTpus
8. Oxcun Gapus 8. Hoaun cepebpa

9. ®ochun xenesa (1) 9. Oxcun xpoma (I1)
10.Kapbun maruus 10.0kcun azora (V)
11.I'unpun xanus 11.I'mppun HaTpus

12.Cynedua amoMuHusS 12.Xnopuz xpoma (l11)



13.Moaua meau (1)
14.Cynsoun pryru (I1)
15.0xcun xmopa (I11)
16.0kcua ceunna (1V)
17.0xcun nuHKa
18.Crnin g Kajabus
19.'unpun 6apus
20.Cyabdun xeneza(lll)
21.0kcwun a3ora (1)
22.0xcua aTFOMAHMS
23. Xnopun xenesa (11)
24 Hutpun 6apus 25.0xcun

pryru (1)

13.0Oxcun kanus 14.0xcun
mbimbsika (1) 15.Cynsdun
uHka 16.@ochun meau (II)
17.0kcup xenesa (II)
18.bpomu mapranna (II)
19.Cynpdun mutus
20.Dochun cepedpa
21.®ropun xenesa (I1)
22.0xcup xpoma (VI)
23.Hutpun nutus
24.Cynbhun maraus
25.0xcupn meau (1)
26.Xnopun pryru (II)

26.0xcun cypbMsi (V)

Pa3nea 2. XumMnueckue peakuumn

3ajauu Ha COCTaBJIEHUE YPABHEHUHN peakLUil: COETUHEHNUS, 3aMeIleH s, pa3IokKeHus, oOMeHa U
peakuuii ¢ ydacTueM KOMIUIEKCHBIX COEIMHEHUH (Ha mpuMepe TMIPOKCOKOMIUIEKCOB allOMUHHUS U
LIMHKA); OKHCIMTEIbHO- BOCCTAHOBUTENBHBIX PEAKLUUN C MCIIOJb30BAaHMEM METOJA 3JIEKTPOHHOI'O

0anaHca; ¢ y4yacTHEM KOMIUICKCHBIX COCIUHECHUH (Ha MpUMEpe THIPOKCOKOMIUIEKCOB IFOMUHUS U
[IMHKA)

1. Peaknueil 3amenieHus sBaseTCs
a) TOpeHNe BOJOPO/Ia B KUCIOPOIE;
0) BoccranoBnenue okcuaa meau (1I) Bomopoaom;
B) B3aUMOJICHCTBHE THIPOKCH A KaJIHsl C CEPHON KUCIOTOM; T)
TepMHUYECKas AeTUApATAIUs THIPOKCH 1A IIMHKA.
2. Peaknus, ypaBHeHue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCsl peakiuen

1) coenunenus; 2) pa3liokKeHUS; 3) oOMmeHa; 4) 3aMeIIeHusI.
BzaumMo/eiicTBre THAPOKCH/IA KAIBIHS C COJISTHOM KUCIOTOH - 9TO peakius
1) coeauneHus; 2) pa3oXKeHus; 3) obmeHa,; 4) 3amereHusI

3. VYkaxkWTe  peakumioo, KOTOpas  SIBIISIETCS ~ pEeaKIUed  pas3lIoKeHHs A HUOET ¢
U3MCHCHUEM CTCIICHU OKUCJICHU:
a) Cu(OH)2 = CuO + H20; B) 2KNO3= 2KNO2+0Oz; 0)
CuO + H2 = Cu+ H20; r) CaCOz = CaO + CO2
4. HanummTte peakiuu, YKa)KUTe TUTT PeaKIHH:
a) pa3JioXKEeHUs YrOJIbHOU KUCIIOTHI; B) paznoxenust rugpokcuna meau(ll); 6)

IMOJIYUYCHHA aMMHaKa U3 IMPOCThIX BCIICCTB;



') B3aUMOJICHCTBUE a30Ta C KUCIOPOJIOM
5. Hanummre peakiuu, yKaXuTe TUIl peaKluu:

a) JKEJIe30M U Cepoi; B) okcuioM Oapus u okcuaom cepbi(lV); 0)
OapueM U CEpHOU KHCIIOTOM; r) okcuaa cepsl (IV) u kucinopoom;
6.  VYpaBusiiTe peakiuu METOJIOM IEKTPOHHOTO Oananca. PacctaBbTe KOAPPHUIIHEHTHI

Hl + H,SO4 — 1 + HoS + H20

H2S04 + Cu20 — CuSO4 + SO2 + H20 HNO3

+ FeO — Fe(NO3)z + NO + H.0O

KNOs + Al + KOH + H20 — NH3z + K[AI(OH)4] SO> +
KMnO4 + H2 O — K2SO04 + MnSO4 + H2SO4 SO2 + KoCr07
+ H2SO4 — K2S04 +Cr2(S04)3 +H20

e  3ajauu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MTPOIYKTA PEAKLIUU COCIUHEHMS;
MacCOBOU WJIM 0ObEMHOM TONU BBIXO/a MPOAYKTA PEAKIIUH COSAMHEHUS OT TEOPETUUECKHI
BO3MOYXHOT'0; 00bEMHBIX OTHOILIEHUH Ta30B; KOJMUECTBEHHBIX XapaKTEPUCTUK UCXOTHBIX
BEIIECTB U MPOJYKTOB PEAKIMU; Macchl (00beM, KOJIMUECTBO BEIIECTBA) MIPOIYKTa PEaKlUu, €Clin
OJIHO M3 BEILIECTB JAHO B BUJE PACTBOPA C ONPEACICHHON MAacCCOBOM J10J€H PACTBOPEHHOTO
BELIECTBA.

1. Tlpu B3aumozelicTBUM HATPHS KOJIUYECTBOM BemiecTBa 0, 5 MOJIb ¢ BOJOM MONYYHIIN BOAOPOLL
00béMoM 4,2 11 (H. y.) Beruncnure npaktudeckuii Berxox rasa (%).

2. Mertammmyeckuii XpoM TOIy4aloT BoccraHoBieHneM ero okcuaa Crz03
METAJUIMYECKUM AIIOMHUHUEM. BhIuncinTe Maccy Xpoma, KOTOPbIi MOYKHO HOJIYYHUTh IPU
BOCCTaHOBJICHUH €TI0 OKCHJIa Maccoil 228 T, eClIM MPaKTUYECKUH BBIXO] Xpoma cocTaBiiset 95 %.

3. Ompenenure, Kakas Macca MeJIU BCTYIIHT B PEAKIMIO C KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTOM
1t nonydenus okcuaa cepsl (IV) o0sémoM 3 1 (H.y.), ecnu Beixoa okcuza cepsl (IV) cocraBuser
90%.

4. K pactBoOpy, cofepKanieMy XJOPH L KalblUsg Maccoii 4,1 T, IPUINAIA PaCcTBOP, COAEPKAIIIIA
docdar Hatpus maccoii 4,1 r. OnpeaenuTe Maccy MOTYYEHHOTO 0CAIKa, €CJIA BBIXO MPOIyKTa
peakuuu cocrapiset 88 %.

®  3ajnaHus Ha COCTaBJIEHUE MOJIEKYJSIPHBIX U MOHHBIX PEAKLUN C y4aCTUEM OKCHJIOB,
KHUCJIOT, OCHOBAaHUM U COJIEH, MOHHBIX PEAKIHUI THIPOJIN3A COJIEN, YCTAHOBICHHE U3MEHEHUS
KUCJIOTHOCTH CPEBI.
1. Kakwue u3 coseit RbCl, Cr2(SO4)3, Ni(NO3)2, Na2SO3 noaseprarotes ruponusy? CoctaBbTe
HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIAPHBIC YPAaBHEHUS TMIPOJIN3a COOTBETCTBYIOIUX conell. Kakoe
3Hauenue pH (> 7 <) uMeroT pacTBOpBl 3TUX COJIEH?



2. Hanumrre nonHoe u cokpaiienHoe ypasHeHus peakuuit: KOH (p)
+ HCI (p) = KCI(p) + H20 (M)
CaO (okcun) + 2HNOs3 (p) = Ca(NOs3)2 (p) + H20 (max) Mg(OH)2 (1) + H2SO4 (p) =
MgSOQOu(p) + 2H20 (M)
CuClz (p) + 2KOH (p) = 2KClI(p) + Cu(OH)2| Al2(SO4)3
(p) + 3BaClz (p) = 3BaS04| + 2AICl3(p) K2S + 2HCI =
2KCI + H,St
Na:CO3 + 2HNO3 = 2NaNOs + H20 + CO21 Mg +
H2SO4 = MgSO4 + Ho?t

Pazgen 3. CTpoeHne u CBOiicTBA HEOPraHMYeCKUX BeleCTB

® 3ajayM HA pacueT MaccoOBOM 10U (Macchl) XUMUYECKOTO JIEMEHTa (COSAMHEHMS) B
MOJIEKYJE (CMECH).
BapuanT 1. Berauciautb MaccoByro o0 azora B Hurpare kanbius (Ca(NO3z)2 BapuanT 2:
Boruncnute conepxanue kuciopoaa B nepmanrasate kanus (KMnOg4) Bapuant 3: Beruucnure
cozepkanue cepbl B Mmunepaie nupure (FeS»)
BapuanT 4: Beraucinre MaccoByro 010 cepedpa B okcuje cepedpa (Ag20)

o HpaKTI/IquKI/Ie 3aJaHusA 10 KJ'IaCCI/I(bI/IKaI_[I/II/I, HOMCHKIJIATypEC

XUMHNYCCKHUM (bopMynaM HCOPraHUYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB.

1. Brimucats oTaE€IEHO OKCHJbI, OCHOBAaHH, KUCJIOTBI U COJIH. IIaTB Ha3BaHUA.

A b B r pil| E XK 3
1{Na.O NaOH | CO2 SOs MgO HNOs; [ Ba(OH) | CO MnO2
2

2[SiO2 ZnO H3POg4 Ag.0 N203 CrOs MnO HF H2SiO3

3|H2S04 CO2 Ca(OH). | BeO LIOH | CrO Mn203 SO3 SiO;

4]A1,03 BaO MgCO: Cu(OH) | znO Cr203 | HMnOs | Ca(OH)2 K3PO4
2

5INO HNOsz | MnO NO2 HCI H>SOs | NO2 FeO P.0Os

6|MgSO4 SO2 Cl20s H2Si03 AI(N CO NO AL;03 BaO

03)3

7|FeO K2COs3 | Fe203 Hg(NOs | CaO Ba(O [ Ag2SOs | PbSOs AgOH

)2 H).




2. CocTaBuTh (POPMYIIBI BEICIIMX OKCHJIOB SJIEMEHTOB € MOPAAKOBBIM HoMepoM: 1)14, 34, 41
5) 21, 25, 32
3. CocTaBuTh MOIEKYIApHBIE (OPMYIIBI OKCHIOB, TIOANMCATH XAPAKTEP OKCHIA U COCTABUTH
(hopMyITy COOTBETCTBYIOIIETO THIPOKCHIA

1) a30Ta CO CTENEHbIO OKKCIeHus +1, +2, +3, +5

2) 75, 16,

3) 33, 50, 40

4) 6, 35, 24

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

3) Mapranma co cTeneHblo oKucIenus +2, +3, +4, +7

4. Brimicats OTACJIBHO 6e3p33J'II/I‘IHBIC, OCHOBHBIC, KUCJIOTHBIC U aMQ)OTepHI)IC OKCHUBbI:

A b B r pil| E XK 3 nu
1| NaO [ CaO CO2 SOs MgO N 203 | BaO CO MnO:
2 | SiO2 Zn0O P20s Ag.0 N2O3 CrOsz | MnO MnO; NO
3| S0: CO; CaO BeO Li 20 CrO Mn203 | SO3 SiO»
4 [ AlO3 | BaO SeO> CuO ZnO Cr,03 [ MnO, | CaO CrOs
5| NO N 203 MnO NO: NazO SOs NO; FeO P20s
6 | MgO | SO2 Cl20s | SiO: Al.03 [ CO NO AL203 BaO
7 | FeO SO3 Fe.Os [ HgO CaO BaO | Ag20 SOs PbO
5. Bhinucarh HepacTBOPMMbIE OCHOBAHUS U IIENOYHM. J|aTh HA3BAHUSL.
A b B T i E K 3 7
1 | NaS NaOH | CO: SOs Mg(OH | HNOs [Ba(OH) |[CO Cu(OH)
Os4 )2 2 2
2 | CsOH | Cu(O H3POs | NaOH N203 Cr(O MnO KOH | H2SiO3
H)2 H).
3 | H2SOs | CO2 Ca(O BeO LiOH CrO Sr(OH) [ SO3 Sr(OH)
H)2 2 2
4 | AbOs | Ba(O MgC Cu(OH) | znO Cr203 | HMnOs4 | Ca(O | K3POq
H)2 02 2 H).
5 | LiOH HNOs; | Mn(O | NaOH HCI CsOH | Fe(OH) [ FeO P20s
H). 2
6 [ MgSO | SO LiIOH | H:SiOs | AI(NOs | CO NaOH AL BaO
4 )3 O3
7 | Cu(O K2COs | Fe20s | Hg(NO [ Ca(OH) | Ba(O Ag:SOs | Ba(O | KOH
H). 3)2 2 H). H).




° HpaKTI/I‘IeCKI/Ie 3alaHusA Ha OHNPCACIICHUC XUMHYECKOM aKTHUBHOCTHU BC€IICCTB

3aBUCHUMOCTH BHJJa XHUMHYSCKOM CBSA3U M THUIIA KpHCTaJIJII/I‘IeCKOI;'I PCIICTKU.

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

KoBaneutnas
MOJISIpHAS

HNonnas
CBSI3b

KoBanenrtHas HemossipHas Meranueckas

MgCl, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasN2, Oz, SOz, HBr, Al2S3,

CuSn(cmuiaB)

2. HpOI/ISBeI[I/ITe COOTBCTCTBUC:

Bung! cBs3u

BemecTBa

1.KoBanieHTHas1 HeMoOJApHAs

A) Xnopua Kaaplus

2.KoBajieHTHas moJsgpHast b) ®Top
3.MonHas B) Hunk

4 Merannuyeckas I') AMMmuaxk
5.BonoponHas J)Anerunen

E) Oxcun 6apus

o 321,[[3.HI/I${ Ha COCTaBJICHHC ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHI/Iﬁ C y4aCTUCM INPOCTHIX U
CJIOKHBIX HCOPIraHNYCCKHUX BCHICCTB: OKCUA0B MCTAJIJIOB, HEMCTAJIJIOB U aM(bOTepHLIX 9JICMCHTOB;
HCOPraHNYCCKUX KHCIIOT, OCHOBAaHUM H aM(bOTepHBIX THAPOKCUAO0B, HCOPTaHUYCCKUX coneﬁ,
XapPaAKTCPUIYIOIIUX UX CBOMCTBA U CIIOCOOBI MOJIYUCHU.

3aKOHUYUTE YPAaBHEHMSI pEaKLIU:

Na20 + H2S(u36) — MgO(u36) + HCI —
BaO + SiO2 (t)— K20 + Zn0O (t)—
Fe.03 + C (t)— CaO + 2H; (t)—
FeO + Oz (t)— NH4OH + P20s5 —

KOH(tB) + Zn(OH)2 (t)—
NaOH(konn) + Fe(OH)3 —
NaOH + Al>O3 +3H20 —
KOH + NaHCO3 —

Al + KOH +H20 —

Cl> + Ca(OH), —

HCI + CuO —

KOH + AI(OH); —
NaOH(tB) + Al2O3 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H2SO4 + Mg(OH), —
HCI + Be(OH), —



H3PO4 + Zn(OH)2 — HCI + AI(OH)3z —

H2SO04 + ZnO — HCI + AgNO3 —
H2COs (t) — H2S0s3 (t)—
H2Si03 (t) — H4P207 (t)—
HNO3 (t) — 3 HNO: (t)—

Pa3nen 4. CTpoeHue U CBOiiCTBA OPraHNYeCKHUX BelleCTB

L4 3aILaHI/I$I Ha COCTaBJICHHE Ha3BaHMI OpraHUu4Y€CKUX COC,Z[I/IHCHI/Iﬁ 8(0) TpHBHaHBHOﬁ

WM MEXKIYHAPOJHOW CUCTEMAaTUYECKON HOMEHKIIATYPE;

1. HazoBute MIpUBE/ICHHBIC HUKE
YTII€BOOPOIBI o MeayHapoaHoi HomeHkiarype |[UPAK:
CHE CH:J,
| |
CH; - CH — CH; — CH- CH; CH; -CH;-C - CH-CH;OH
| |
CH; CH; CH;
CH; - CH; CH; - CH; CH;
CH;-C - C — CH-CH;—-CH3; CH; -C - CH-CH:; -CH:- COOH
. |
CH3 CH3 CHg CHE

2. IlpuBeieHHOMY HIJKE YIJIEBOAOPOAY AaliTe Ha3BaHue 1o HomeHkiarype |UPAC,
YKQ)KUTE CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUUYHBIX aTOMOB YIJepoJa
COZIEPKUTCA B ankaHe. M30MepoM Kakoro yrieBoiopoja HOPMAIBHOTO CTPOCHUS SBIISIETCS
JaHHbIN yrinesogopoa? Hanummre ero popmyiy.

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

3. Hanummre cTpykTypHBI€ (POPMYIIBI COETUHEHHI 110 UX Ha3BaHUAM: a) 2,5-
UMETUIITEKCEH-3;
0) 2-MOHOMETHUII-3,5- AUTMPONIIIHOHAH; B) 2,5
- TUMETHJI - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOpreKcaHoBasi KUCI0Ta;



1) 2 - aMuHOOYTaH.

4. HanumuTe cTpyKTypHBIE (POPMYIIBI BCEX COETUHEHHI COCTaBa: HA30BUTE
MOJIYYCHHBIE COCTUHEHUS.

a) CeHuz; 0) CsH110H; B) CsH11NO:o.

] 3a/iaHus HA COCTABJICHUE MOJIHBIX U COKPAIICHHBIX CTPYKTYPHBIX
(hopMyI1 OpraHMYECKHUX BEIIECTB OT/ICTHHBIX KJIACCOB.

5. Hamummre moyiHbIe U COKPAIIEHHBIC CTPYKTYPHBIE (DOPMYITHI .

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

STUIITENTaH

2,5-nmuMmermirekces-3; 2-MOHOMETHII-3,5-TUTTPOITMIIHOHAH;
2,5 - qumeTnn - 3-HUTPOTeKCaH; 2,3-TUXJIOpreKcaHoBast

KHUCJIOTA; 2 - aMUHOOYTaH. 4 - MmeTrimuHTEeH-3 2,2-

JUMETUIIOYTHUH -3
6. CoctaBbTe CTPYKTYpHBIE (DOPMYJIIBI TPEX ATKHHOB, KOTOPHIE H30MEPHBI 2
MeTuinOyTanueny-1,3./[aiite um Ha3BaHUA.

® 3ajayn Ha ONpeeNieHHe MPOCTeUIer (POPMYITBI OPraHNUECKOW MOJICKYJIHI,
HCXO/IS1 U3 DIIEMEHTHOTO cocTasa (B %).

1. KakoBa ¢opmyna coenuHeHHs, B KOTOPOM MaccoBasi J0Jsl Kajusl paBHA
0.565, yrnepona — 0.087, kuciopona — 0.348?

2. BeiBenute mpocreiinnyio (GOpMyIy COEIUHEHHs, €CIHU U3BECTEH €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. Haitnure MonekynsapHylo (GOpMyily COEIMHEHHS a30Ta C BOAOPOAOM, €CIH
MaccoBasi J0Ji1 BOAOpoAa B HeM paBHa 12.5%, a oTHOcHUTENbHas IUIOTHOCTH MapoB
3TOrO BEIECTBa M0 BOAOPOAY paBHa 16.

4. Tlpu cropanuu 3,636r BemecTBa obpasyeTcs 8 T yriaekucioro raza n4,3632 r u
Boibl. Macca 1 Monbp JaHHOro BemiectBa paBHa O0r. YCTaHOBUTH MOJIEKYJISIPHYIO
(opMyIiTy TaHHOTO BEIIECTBA.

Paznen 6. PacTBopbl

3amaun Ha IPUTOTOBIIEHHE PACTBOPOB.
1. Onpenenute, CKOJIBKO TPAaMMOB BEILIECTBA HYXHO JUIsl MpUroToBiieHus 25 mi 10
M pacTtBOpa ruApOKCHIa HATPHUS.

Otser: 10T

2. OnpenienuTe, CKOJIBKO T BOJIBI HEOOXO0IMMO MPUOABUTH 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 JIOJIO BEIIECTBA B PACTBOPE, KOTOPBIN ObUT OTy4eH
npubasneHuem 30 r NaoCOs x 1000 T BoJibI



3. 3aganus B TecToBOii (hopme.

Ne

IpaBuiabH
bIil
oTBeT

Coaepixanue Bonpoca

Komnerenuus

Bpems
BBIIOJI
HEeHHS
( MuH)

BAbB

Kaxkoe u3 cyxaeHuil BEpHO JUIsl QJIEMEHTOB
(VA rpymmst , [IVA rpynmsr, [A rpymimbsr)
A)obmiast popmyna JIeTydero
BOZIOpoAHOTO coeaunenus RH4 ;

b)ue 006pa3yroT JeTy4rx BOAOPOIHBIX
COEJIMHEHUII,

B)mo 3aBepiiieHust 3HEPreTHUECKOTO
YPOBHSI HE XBaTaeT TPEX JICKTPOHOB

OKO1

A) Tpem

Cpenu BelecTB, YKa3aHHBIX B ALY
(NHs, O2, HCI, SO,; CaO, HNO3, CI2,
CO2; H2504, HI, CuClI2, CH4, NH3)
KOJIMYECTBO COCAMHEHH C KOBAJICHTHON
HOJISIPHOI CBSA3BIO PaBHO

b) isym B) uetbipem

OKO1

BAB

XuMu4decKas CBsI3b B MOJICKYJIax (030HA U
XJIOPHU/Ia KAIBIIUs; CEPHOM KHCIOTHI U
XJIOpHU/Ia aMMOHWSI; CEPHOM KHCIIOTBI U
030Ha) COOTBETCTBEHHO

A) KOBaJIGHTHAas NOJISIpHAsl U UOHHaS,

b) xoBaneHTHas nosisipHas U KOBaJIEHTHAasI
HEIOoJIpHAs,

B) xoBaneHTHas HemossipHas U HOHHA,

OKO1

Yem OIPEACIIACTCA MECTO XUMHNYCCKOT'O
9JICMCHTa B HCpHOI[H‘ICCKOﬁ CHUCTEMC

A)KOITMYeCBOM HENUTPOHOB B BsIpe aToMa
b)3apsiiom simpa
B)maccoii atoma

') xonnu4yecTBOM 3JIEKTPOHOB Ha
BHEIIHEM dHEPIreTUYECKOM YPOBHE

OK2

B kakoM psigy XUuMUYECyKHE 311EMEHTHI B
MOPsIIKE OCIA0IECHUS UX
HEMETAJINYECKUX CBOUCTB

A) Be- B-C

OKO02




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

A2
B3
B4
I'l

YCcTaHOBHUTE COOTBETCBUE :
THITBI
XHMHYECKHX
peaxuuit
A) peakuus coeJUHEHUS
b) peakuus paznoxkeHus
B) pexius 3amemnieHust
I') peakuust oOMeHa
npuMepbl
1)Na;CO3z+ 2HNO3=2NaNO3z+H,0+CO>
2)P+02=P,0s
3)Cu(OH)=CuO+H20
4)Zn+ 2HCI=ZnCl+H>

OKO01

Kaxkas n3 peakuuii siBissercs
AK30TEPMHUUECKON?

1) HCI +NaOH =NaCl + H.0
2)2Mg+02=2Mg0O+ Q
3)CaC03=Ca0+C02-Q

4) N2+ 02=2NO-Q

OKO02

B peaknun oOMeHa ydacTyror :

A) 11Ba CIIOKHBIX BEIIECTBA;

b)aBa npocThIx BelecTna;

B) n1Ba mpocThIX BelecTBa U OJHO
CJIOKHOE ;

I') ogHO MpoCTOE BEIIECTBO U OTHO
CJI0)KHOE

OKO02

K CHIIBHBIM 3IIEKTPOIUTAM OTHOCSITCS
A)runpokcun xenesa (111);
b)xpemHueBas kuciora;

B)xapOoHnat kanbius;

OKO02




I') xkapOoHaT HaTpUs

10.

Peakuus noHHOro ooMeHa uaer a0
KOHIIA,ECIIN :

A) B pe3yabTare peakiiui oopa3yercs ras;
b)B pesynbTaTe peakiuu obpaszyercs
0CaZIoK;

B) B pesymnbTaTe peakiun odpazyercs
MaJIOIMCCOLUUPYIOIIEE COCTUHEHHE;

') Bce OTBETHI BEPHBI

Jlis ypaBHEHHUsI peakLuy XJI0pUIa MEau
(I)cokparieHHOe HOHHOE YPaBHEHUE HEET
BU/I:

OKO02

11.

A) CuUOH+OH™ = CuOHocazox

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

OKO01

12.

Kaxkoii psan conepXuT Ui OCHOBHBIE
OKCHJIBI:

A) Mn20y7, CrOgz, SOz, N2Os;
B) Na20O, CuO, CrO, FeO;
B) SOs3, P20s, K20, Cuz0;
I') ZnO, SnO, SiO,, NO.

[IK1.1

13.

VYkaxure psz, coaepKaui TOIbKO
OJTHOOCHOBHBIEC KHCJIOTHI:
A) HF, HBr, HNO3, H3POy;
B) HI, HNO2, HCIO4, CH3COOH;
B) H2CO3, H3PO3, H2SO4, H2Cr207;
I') HPO3, H2S, HCIO, H3SiOs.

[IK1.1

14.

[IpuBenure [IPaBUWIbHOE Ha3BaHUE
BemectBa NazHPOa:

A )rugpokcodocdar HaTpus;

b) runpodocdur natpus;

B) nurunpooprodocdar Harpus;
I') ruapooprodocdar Hatpus

[1K1.1




15.

Kakoii psig conep>kKUT TOJIBKO
KHCJIOPOACOAEpIKAINEe KUCIIOTHI:

A) HF, H2Cr,07, HCI, CH3;COOH;
b) HCIO, H3POs, HBr, H2SO4;

B) HI, HNO2, HCIO4, H2S;
I') HNO3, HPOs3, H2CO3, HMnOg4

OK 01

16.

YKaxuTe MOJEKYISIPHYIO GopMyTy
CEpOBOJOPOJHON KUCIIOTHI:

A) H2SOs3;  B) HS;

B) H2SOs4; T') H2S20a.

OK 01

17.

VYKaXuTe psijl, COJEPKAIIUH JTUIIb
aM(pOTEepHBIC OKCHUJIBIL:

A) H20, Al203, Na2O, Ca0;
B) P.0O3, K20, Cuz0, SO;
B) SnO, ZnO, BeO, Cr20s3;
I') Li2O, CO2, NO2, BaO.

[IK1.1

18.

[TpuBenuTe NpaBMUIIbHOE HA3BAHKUE COJIU
Ba(HCOs3)2:

A) runpokapOoHat 6apus;

b) ruapocunukar 6apus;

B) nurunpokap6oHat dapus;

I') auruapocunukar 6apus

OKO1

19.

VKaxuTe TpaBUIIbHOE HA3BAHHE BEIIECTBA
FeOHSOq4:

A) ruapocynbdar xenesa (I11);

b )cynbdar ruapoxcoxenesa (1I);
B )cynbdar runpokcosxenesa (I1I);

') cynbour ruapokcoxenesa (I11).

OK 01

20.

[IpuBeauTe  MONEKYIAPHYIO  (opMydy
a30TUCTOM KHUCIOTHI:

A) HNO; B) HNOg;

B) NHs; I') N20:s.

OK 01

21.

VYkaxure psz, coAepKaiui TOIbKO
KUCJIOTHBIE OKCHUJIBI:

A) Na20, Ca0, PbOy, SiOy;
B) SiO2, SOz, N20s, Cl207;
B) Al203, Zn0O, BeO, Cr203;

OKO1




T) Cl,0, CuO, MgO, H20.

22.

IIpuBenure [IpaBUIbHOE Ha3BaHUE
BerrectBa (ZNOH)3POu4:

A)oprodocdat nuHKa;
b) tpurnapoxcodocdar nunka;
B) oprodochar rumpokconuHka;

I') ruapooprodocdar runka.

OK 01

23.

VYxaxuTe npaBuiIbHOE Ha3BaHUE COJIU
Fe2(S04)z:

A ) cynsur xenesa (11);

b ) cynsdun xenesa (111);

B ) cynbdar xenesa (II);

I') cynbdar xenesa (I11).

OK 01

24,

Ykaxure MOJIEKYJISIPHYIO bopmymny
ruapocyibQara Marus:

A) Mg(HSO:3)2; B) Mg(HS)2;

B) MgHSOg4; ') Mg(HSOs).

OK 01

25.

FI/II[pOKCI/I,I[ IMUHKa pearupyeT € KaxxJAbIM 13
JIBYX BELIECTB:

A) KOH u HBr

B)NaQSO4 u NaOH

B)CuO u KNOj

F)Feg 03 " HN03

OK04

26.

B menouax pactBopsercs
A)menp b)xeneso
B)kpemuunii I') yrnepon

OK04




27.

Oxcut, KOTOPBIH pearupyer ¢ THAPOKCUIOM
HaTpus, 00pa3ysi coJib U BOAY:
A) FeO b) K20 B)SO3 I')BaO

OK04

28.

Peakius Mex 1y KUCIOTON M OCHOBAaHHEM
Ha3bIBACTCH:

A) peakiuen coeTMHEHUS

b) peakuueii HeliTpanuzauuu

B) peakuueii paznoxeHus

I') peakumeii rugparanum

OK04

29.

W3meHeHmne cBOMCTB OKCHIIOB OT KMCIOTHBIX K
OCHOBHBIM IIPOMCXOJIUT B PSY BEIIECTB, (hOPMYJIbI
KOTOPBIX:

A)SO3 - Al203 - Ca0;
B)MgO - ZnO - Fe;0s3;
B)Na20O - COz - SO,
I')P20s - Fe203 - K20;

OKO04

30.

®opmyna BenlectBa X B cxeme peakun CO, + X =
CaCO; + H;O:
A) Ca(OH)2 B) CaO

B) CaClz T)Na2COs

OK04

31.

Bemectsa, pearupyromue Apyr ¢ APYyrom:
A) CaO u NaOH
B) Al203 u NaOH
B) CuO u H20
I') CO2 u HNOs3

OK04

32

B nenouke npespaleHuii:

S -5 X1—S50: —>X2 —-»CuS0Os — X3 —CuO —Cu
BelecTBaMu X1, X2 1 X3 ABISIOTCS
COOTBETCTBEHHO:

A) st, HzSO4, CU(OH)Z;

b) FeS, H2SO., Cu(OH):;

B) SOz, H2SO4, CuCl;;

F) SOz, H:SOq, CU(OH)Z.

OKO04

33.

BeriecTBO, KOTOpPOE MOKET PearupoBaTh ¢
(hochopHOI KUCIOTON, THAPOKCUIOM HATPHS U
[IUHKOM, UMeeT GOpMYITy:

A) Al(OH)s; b) Ba(NO:s)s;

B) CuCl;; I') NaHCO:s.

OK04




34.

Menp HE B3aMMOJIEMCTBYET C:
A) pa30aBJICHHON CEPHOMN KUCIIOTOM;
b) KoHIIEHTPUPOBAHHOM CEpHOI KUCIOTOMH;
B) pa30aBneHHON a30THOM KUCIOTOI;

I') KOHIEHTPUPOBAHHOM a30THOM KHUCIIOTOM.

OK04

35.

BemectBamu, rmpu B3auMOACHCTBIU KOTOPBIX
o0pa3zyeTcs COIb, SBISIOTCS:

A) menoyHou MeTa U BOJa;

b) ocHoBHBII OKCHI U BOJIA;

B) KUCIOTHBIN OKCHIT M IIETI0Yb;

I') kMCIOTHBIN OKCHIT U BOJIA.

OK04

36.

CepeOpo 13 pacTBOpa HATpaTa cepedpa
BBITCCHSIFOT BCE METAJUTBI PSJIA:

A) Na, Cr, Zn; b) K, Fe, Cu;

B) Fe, Zn, Cu; I') Zn, Fe, Au.

OK04

37.

TosbKO COne00pasyIomue OKCUIbl HAXOAATCS B
pany:

A) P20s, ZnO, NO;  B) CO, N20s, Na20;

B) Al:0s, N20, N20s; T)SiOz, BeO, CaO.

OK04

38.

Cynbdar xenesa(ll) He MoxeT OBITH TOTyUeH
B3aNMMO/IEHCTBUEM:
A) xxene3a ¢ pa30aBIeHHON CEpPHON KUCIOTOI;
b) >xene3a ¢ pacTBOPOM METHOTO KYIIOPOCa;
B) xene3a ¢ pacTBOpoM cyJjib(haTa MarHus;
I') oxcuna xxene3a(ll) ¢ pazbaBnenHol cepHOn
KHUCJIOTOM.

OKO04

39.

Coutb 1 BO1OpoJ1 00pa3yroTcs Mpu
B3aMMOICHCTBUH pa30aBICHHON CEPHON KUCIOTHI
C KaX/IbIM U3 METAJJIOB psija:

A) Al, Zn, Cu;  B) Zn, Fe, Pb;

B) Mg, Zn, Fe; T)Pb, Cu, Ag

OK04

40.

OcHoBaHue o0pa3yeTcs Ipu B3aUMOICHCTBHUH C
BOJIOW OKcHIa, GOopMyJia KOTOPOTO:
A) Fe:0s; B) CuO; B) CaO; T) FeO.

OKO04

41.

AMQOTEpPHBIMHU THIPOKCUIAMH SIBIISTFOTCS
BEIIECTBa, (POPMYIIBI KOTOPBIX:

A) CsOH u Cr(OH)z; B) KOH u Ca(OH)q;
B) Be(OH)2u Cr(OH)s;  I') NaOH u Mg(OH)e.

OKO04




42.

qDOpMyJ-H)I TOJBKO KUCJBIX COJIEH 3aIIMCAHbI B
psany:

A) K2SO0s, KOH, H2S04, NaHCOs3;

b) Fe(HSO4)2, CaHPO4, CaCOs, Ca(OH)NOs

B) NH4HSO4, NHsNOs, (NH4):HPO4, (NH4)2COs;
I') NaH2POs, Na2HPQO4, NaHCOs, NaHS.

OKO04

43.

DopMynbl CpeIHEN, KUCIIOW U OCHOBHOM COJIEH
COOTBETCTBEHHO 3alKUCAHbI B PSIAY:

A) Cu(HSO4)2, Cu(OH)NO3, CuCl2;

b) CaCO03, Ca(HC03)2, Ca(OH)CI;

B)FeS04, Fe(OH)CI, Fe(OH)2Cl,

I') BaSO4, Ba(OH)NO3, Ba(H2P04)2.

OKO02

44,

Bona pearupyer ¢ KaxIbIM U3 IBYX BEILIECTB.

A)NawuSiO2 b)CaOuCO

B) Fe;0O3u Na20 I') CrOsu Mn207

OKO02

45,

Onpenenute BemectBo XB cxeme
npespatienuii: FeO —X— NaCl
A) Fe b) NaOH

B) FeCl2 T') FeSO4

OKO04

46.

Pearupyror Apyr ¢ IpyroM B BOAHOM
pacTBope:
A) CaCOs u KOH B) NaCl u Br
B) ZnSOsm Fe  I') Kl u Cl2

OKO02

47.

OKCI/I)I Kajlblus pearupyeT ¢ KaXKabIM U3

JIBYX BEIIECTB.
A)HCIu KOH  B) HNOsu CO;
B) H2SO4u NaCl I') SiOzu CuSOy4

OKO02




48.

Al
b5
B3

Y CcTaHOBUTE COOTBETCTBUE MEXAY (POpMyIIoif
MCXOJHBIX BEILECTB U MPOAYKTAMU PEaKIIHH
®opmyusl BemecTs [IpoayKTsl
B3aUMOJICHCTBUA

a) Mg + HCl —

0) Mg(OH). + CO2 —

B) Mg(OH). + HC1 —

1) MgCl2

2) MgCl2 + Hz

3) MgCl2 + H20
4) MgCO3 + H:
5) MgCO3 + H.0O

OKO04

49,

Oxkcup yrinepona (IV) pearupyer ¢ kKaxabiM
U3 JIBYX BEIICCTB:

A) BOZIOM M OKCHJIOM KaJIbITUS

b) kucnopogom u okcuaom cepsi (IV)

B) cynbdaTom kanus u TUIAPOKCUIOM HATPHS
I') bocdopHOii KHCITOTOH U BOJIOPOIOM

OKO04

50.

B pe3ynbraTe B3auMo1eCTBUS KaKUX
BelecTB oopaszyercs xjopun cepedpa AgCl:
A)AguHClI  B) AgNOs u HCI

B) Ag20 u KCI T') Ag2S u NaCl

OK04




51.

A3
b3
B2
I'l

YCcTaHOBHUTE COOTBETCTBHE MEX/y HA3BaHUEM
COeIMHEHUs 1 0011eii (hopmyoi
TOMOJIOTHYECKOTO PsiJia, K KOTOPOMY OHO
NPUHAIISKUT: K KOKJON TO3ULINH,
0003Ha4YeHHOU OYKBOM, moa0epuTe
COOTBETCTBYIOIIYIO MO3UIIHNI0, 0003HAUYCHHYIO
nudpoi.

HA3BAHUWE COEJIMHE
A) Oyren-1

b) mukmonponan

B) G6yraamen-1,3

I') rexcan

OBLIAS POPMVIIA
1)CnHan+2

2) CnH2n-2

3) CnHay

4) CnHa2n4

OKO1




52.

O6mias ¢hopmysia TOMOJIOTHYECKOTO Psijia
YTJIEBOJOPOOB, K KOTOPOMY OTHOCHUTCS
coenquuenneCH,=CH—CH=CH2:

OKO1
A)CnHazn+2
b) CnHan-2
B) CnHZn
I') CnH2n4
53. BemectBo, CTPYKTypHas dbopmyna
KOTOPOTO
g
Ol —C—CH,—CH,, OKOI1
CH, )
: Ha3bIBACTCS:
A) H-TeKcaH;
b) 3,3-mumeTmiiOyran;
B) 2-metun-2-stundyran
') 2,2-qumeTninOyTaH.
54,
dopmyra npomnuHa:
OKO1
A)CH =C—CH2>—CHzs;
b) CH= C—CH
B) CH>=CH—CH=CHpz;
I') CHs—CH=CH2
55. CoenuHeHus:, B COCTaB KOTOPBIX BXOJIUT
¢ynkunonansHas rpynna —CHO ,
OTHOCSATCS K KJIaccy: OKO1

A) anbaeruios; b) cniupToB ;
B) xap6onoBbIx kucinort; I') heHonos.




56.

TpoiiHas CBS3b MEKIY aTOMaMHU yriiepoja
oOpasyercs B MOJIEKYJIax:

A) ankuHoB;  b) apeHOB;
B) ankanos;  I') asikeHOB.

OKO1

S7.

K opranmueckum COeIUHEHHSM, B COCTaBe
KOTOPbIX ~ MMEIOTCS  (YHKLUHOHAJIbHbIE
rpynnsl —COOH u —CHO, otHocsaTcs
COOTBETCTBEHHO:

A) KapOOHOBBIE KHCIOTHI M CITUPTHI,

b) anpaeruap! v yrieBoasl;

B) ampaerunbt u ciioxHbIe YQHUPHL;

I') xapOOHOBBIE KUCIIOTHI U JIbJCTUIbI.

[1K1.1

58.

BeiGepute Gpopmyny nponanas:

A) C3HsCHO; b) C2HsCHO;
B) C3HsCHO; I') C2HsCHO:..

OKO1

59.

dopmyna 2-meTunmnponasHona-1:

A) CHz—CH(OH)—CH>—CHzs;
b) CHs—CH>—CH>—CH>—OH;
B) CHs—CH>—CH>—OH;
I') CHs-CH(CHz)-CH2-OH.

OKO1




60.

BemiectBo, cTpykTypHas hopmyia KOTOpOro

CH,—CH c*’ﬂ
3 | ~oH

CH, HA3BIBACTCS:

A) 2-MeTHIIIIpOnaHoOBas KMCIIOTA;
b) 6yranoBas kuciora;

B) 2-meTmiiOyTaHoBast KHCIIOTA;
I') 2-meTrmponanaib

OKO1

61.

dynkunoHansHyto rpynny —OH conepsxar

MOJICKYIJIbI:

A) anpaerusos; b) denonos;

B) cnoxubix a¢upos; ') mpocThix 3pupoB.

OKO1

62.

CoennHEeHHs, B COCTaB KOTOPBIX BXOJUT
¢bynkunonanbHas rpynna —NH2, oTHOCSATCS
K KJ1accy:

A) HUTpocoenuHeHut;  b) anbaerunos;

B) amunoB; I') ciupToB.

OKO1

63.

K npenensHbIM yrieBoopoaaM (aJkaHam)
OTHOCSITCS COEIUHEHN:

A)CnHzn+2
B) CnHan-2
B) CnHay

') CnH2n4

I1K1.1




64.

K kiaccy nmpenenbHbIX 0JJHOATOMHBIX
CIIUPTOB OTHOCUTCS:

A) sTaHanb; b) stanou;

B) rnunepun; I') penom.

OKO1

65.

YcTaHOBHUTE COOTBETCTBUE MEKY Ha3BaHHEM
BEIIIECTBA U KJIACCOM/TPYIIION, K KOTOPOMY(-
0i1) 3TO BEIIECTBO MPUHAICIKHUT: K KOKIOU
MO3UIIMH, 0003HAYCHHOU OyKBOH, IT010epUTE
COOTBETCTBYIOIIYIO TTO3UIUIO, 0003HAYCHHYIO
uugpoit

HA3BAHMUE BEIIECTBA.
A) MeTuiI0€eH30I1

b) anunun

B) 3-metunOyranans

KIIACC/TPVYIIITIA
1) anpaeruasl

2) aMuHBI

3) aMUHOKHCIIOTBI
4) yriieBoJI0pOJIbI

OKO1

66.

EB

K muxiamdyeckuM yriaeBogopoaamM OTHOCSATCS

A) metaH

b) nukiorekcan
B) Tonyon

I') 6yraguen-1,3

[1K1.1

67

bI'

Coenunenus a) CHz = CH2 u 6) CHs — OH
OTHOCSTCSI COOTBETCTBEHHO K

A) ankaHam
b) ankenam
B) ankunam
I') cnupram

[1K1.1

68.

OCHOBONIOJZKHUKOM TEOPUH CTPOEHUS
OpPraHMYEKHX3 BELECTB SIBIISIETCS:
A)Mennenees; b)bytnepos B)3unun
I') MapkoBHMKOB

I1K1.1




69.

Opranuyeckast XuMus U3y4aer. ..

A)coenuHeHus yriaepojaa OKO1
b)coenunenus kuciopos
B) coenunenus xaopa
I') coenunenus azora
70. K yraeBonam He oTHOCHUTCS
A) kpaxman
b)xneruatka [IK1.1
B) nentun
I') caxapo3za
71. Kakoe konuecTBO U3BECTHBIX AMUHOKUCIIOT
Y4YacTBYIOT B CHHTE3€ OeJKa:
A) 20
B) 30 [IK1.1
B) 100
') 200.
72. C MOMOIIBIO KaKOH XUMHUYECKOH CBSI3HU
MPOMCXOJUT COSANHEHNE AMUHOKUCIIOT MEXTY
co00i1 B MoJIeKyIIe Oelka IepBUYHON CTPYKTYPHI? K1.1
A) nmucynbduaHas
b) nentumnas
B) BooponHasi.
73 Tun peakuun, K KOTOPOMY OTHOCHTCS
OMBLJIEHUE KUPOB:
A) rugpupoBaHue OK 04

b)runponus B mienodHoit cpene
B)runparauus
I') neruapupoBanue




74,

BemectBa, oOpa3yromiecs mpu TUAPOIH3E
CJIOXKHBIX 3(PUPOB:

A)kapOOHOBBIE KUCIIOTHI

b) Boga u ciupThl

B) criupThl u kKapOOHOBBIE KUCIOTHI
[M)cnupThl U anpaerubl

[IK1.1

75.

Bony B ornpenenéHHbIX YCIOBUSAX MOTYT
MIPUCOCIUHUTH 00a YIIIEBOI0OPOIa

A) TeHTaH U eHTeH-2

b) stunen u Oyraguen-1,3
B) nponan u nuukionponan
[")6eH3011 1 IUKIIOTeKCaH

OK 04

76

OCHOBHBIM MMPOAYKTOM PCAKIIUU XJIOPpI3TAaHA C

M30BITKOM BOJHOTO pacTBOpa TMIPOKCHIA
KaJus sIBJsIeTCS

A) aTunen

b) sTtan
B)aTuioBslii criupt
I') aTunat xanus

OK 04

77.

ABJI

DTaH MOXET BCTYIIaThb B pCaKIIUN

A)zamenieHus
b)npucoenunenus
B)uzomepusanuun
INpaznoxxenus
J)ropenus

OK 04

78.

Kak Oyran, Tak 1 6€H301 pearupyroT ¢

A) ¢ BogoposioM

b) 6pomHoit Bomoit
B) xucnopogom

I') xnopoBomopoOoM

OK 02




79.

B peakiuio mprcoeMHEHUs ¢ XJIOPOM HE
BCTYIIAET:

A) aTunen

b) anerunen

B) Oyran

I")6enzon

I1K1.1

80.

Peakuus ruipupoBaHus BO3MOXKHA 115
KaX/I0TO U3 JIBYX BEILECTB:

A) anieTuiIeH U IporeH

B)uzobyran u Oyraauen-1,2

B) ctupon u 6eH3on

I') nuknonponax u nponax

I1K1.1

81.

Kakoe u3 nmepeunciieHHbIX BEIIECTB HE
oOecIBeYMBACT PaCTBOP IICpMaHIraHaTa
Kaua?

A) aTeH

b) 6enzon

B) 6yramuen-1,3
I') atun

OK 04

82.

BrniepBbie cuHTe3upoOBasl OyTaAMEHOBBIHI
KayudyK:

A) Jle6enes B) 3unun C) bytnepos

J1) CemenoB E) MapkoBHHKOB

OK 04




83.

OraHoa obpa3yeT npocToii FGup npu
B3aMMO/ICHCTBUH C:

A) xapOOHOBO# KUCIIOTOH; B) crimpTom;

B) anpaerumom; I') ranorenBogOpOIOM.

OK 02

84

[Ipu nossiiennu Temmeparypsl Ha 10°C
(TemnepaTypHbIi KO3 HHUIMEHT paBeH 2)
CKOPOCTh XUMUYECKOU peakuu
YBEITUYNBACTCS:
A) B 2 paza b) B 4 paza
B) B 8 pa3 I')B 16 pa3

[IK1.1

85

@daxkTop, HE BIUAIOIINN HA CKOPOCTh
XUMHUYECKOHN peakiuu:

A) naBieHue b) karanuzatop
B) xonnentpanus I') hopma cocyna, B
KOTOPOM IIPOTEKAET PEaKIIHsI

OK 02

86

Jis cMeneHnst XMMUYEeCKOTr0 paBHOBECHUS
0o0paTUMOH peakiuu
2502(1)+02(1)«>2S03(r)+Q B cTOpOHY
MCXO/IHBIX BEIIECTB HEOOXOANMO:

A) yBeIMYUTH JAaBICHHUE

b) noBsicuTh TEMIIEPATYpY

B) nonusuts Temneparypy

I') BBecTH KaTanuzaTop

OK 01




87

Al
b2
Bl
I'1
B1

YcTaHOBHUTE COOTBETCTBUE MEKITY (PakTOpOM
U CMEILIEHUEM paBHOBECHUS I PEaKiu,
YpPaBHEHHUE KOTOPO
C2Ha(r)+H2(r)«>C2oHs(T) + Q

dakTop

A) IloBbIIeHUE TaBICHUS

b) YBenuuenue temneparypsl

B) YBennuenune konuentparuu CoHg

I') Ymensbiienne konnentpamnuu CoHe
) IlpumeneHue karaauszaropa
IHon0:xxeHne paBHOBeCUS

1) CmecTuTcs BIpaBo

2) CmecTuTCs BIICBO

3) He usmenurcs

OK 02

88.

CKopoCTh TOMOTEHHOW XUMUUYECKOU PeaKiiuu
MPONOPIIMOHATIbHA U3MEHEHUIO:

A) KOHIIEHTpaIlMU BEIIECTBA B €IMHUILY
BpEMEHU;
b) Macchl BemiecTBa B equHuIe 00bEMa;

B) xonnuecTBa BeliecTBa B eAMHULIE 00BEMA;
I') 06péMa BemecTBa B XO€ PEAKIHH.

OK 02

89.

BI'

Cxopoctb peakiuu Fews) + H2SO4 (pp) =
FeSOy4 (p-p) + H2 () + Q moBeICcHTCS ITpH

A) OHW)KEHHUH JTaBICHUSI

b) paszbaBnenun pacTBOpa KUCIOTHI
B) moHmXeHUM TeMIIepaTyphbl

') u3MenbYeHUH Keme3a

OK 02

90.

PacTBOpeHune Kakoro BeIecTBa B BOJE
COITPOBO’KIAETCS BBIJCICHHUEM TETIOTHI:
A) CepHOM KHCIIOTHI

b) ammuadHO# cenuTpbl

B) nutpara cepebpa

OK 02




91.

Croco0 0YMCTKH MUTHEBOK BOJIBI B OBITOBBIX
YCIIOBHSIX:
A) oTcTanBaHMe B TEUYCHHUE HECKOJIBKUX
4acoB
b) kunsiuenue
B) npumeneHue criennanbHbBIX
¢bmIbTPOB
I') pubTpoBanue yepes3 macio

OKO07

92.

Bri6epute yTBepkaeHIE, KOTOPOE
XapaKTepU3yeT pacTBOp:

A) HEOJJHOPOIHASI CMECh PA3HBIX BEILECTB
b) xumuueckoe coenuHenne

B) ogHoponanast cmech BeliecTB

[1K1.1

93.

BriGepute Ty 1ucrnepcHoi CUCTEMBI, B
KOTOPOM pa3Mep 4acTHUI] — MOJIEKYJIbl, UOHBI:
A) cycnieH3us

b) rpyboaucnepcHas cucrema

B) uctunnslit pacTBoOp

[IK1.1

94

Kak n3mensiercs pacTBOpUMOCTb TBEP/ABIX
BEIIECTB B BOJIC C TIOBBIIICHHEM
TeMIIepaTyphbl:

A) Bcerja yMeHbIIaeTCs

b) Bcerna yBenuunBaeTcs

B) He usmensercs

[1K1.1




95

PactBopumMocTh — 3710:

A) KOJIMYECTBO MOJICH BEIIECTBA,
crocoOHoe pacTBOpUTHCS B 1 1.
pacTBopa;

b) macca Bemiectna (1),
criocoOHast pacTBopuThCs B 100r
(unm 1000 1) pacTBOpUTENS;

B) xuMuueckoe KOIU4eCcTBO
BEIIECTBA, CIIOCOOHOE
pacTBOpUThCS B | KT pacTBOpa;

I') konruecTBO MJI BeleCTBa,
CIOCOOHOE pacTBOPUTHCSA B 1
MOJIE pacTBOPA.

I1K1.1

96.

ben3uH npu noxxape Hesb3s TYLIUTh
A) Bom0;

b)neckowm;

B) npoTuBonoxapHbIM MOJIOTHOM;
[")oruerymurenem

OKO07




97

Bepnsl 5iu crenyromme CyKJIeHUsT O IPUTO
TOBJICHUU PACTBOPOB U MpaBHiIaX Oe30mac
HOTO OOpaIeHus ¢ BelecTBaMu?

A. T'oTOBUTBH pacTBOPHI KMCIOT (YKCYCHOU
, TAMOHHOM M JIp.) B IOMAITHUX YCJIOBHSIX
B AJIIOMUHUEBOM MOCYAE HE
PEKOMEHTyeTCS.

b. Ilpu nonajganuu pacTBopa MENOYH Ha K
0KY PYK CII€IyeT MPOMBITh 000X KEHHBIN
Yy4acCTOK BOJIOHN 1 00paboTaTh

pacTBOpPOM OOPHOM KHCIIOTHI.

A) o6a Bepubl  b) BepHO TONIBKO A

B) BepHo Tonbko b I') 06a He BepHBI

OKO07

98.

Conu BBICHIMX JKUPHBIX KHUCJIOT C YHCIIOM
yraepoasbix atomoB Cio-Cis —

A) wmbiia; B) Oenku; B) Burammnbbr I)
OCHOBAHUS.

OK 07

99.

Urto sBNIsI€TCS PE3ynbTaTOM BO3JAEHCTBUSA
XUMHUYECKUX BBIOPOCOB B OKPY’KAIOIIYIO

cpeny?

A) 3acyxa

b) naBosiHEeHUE

B) kucnotHeie 10X 11
I') pannanus

OK 07

100

Kaxkue BeliecTBa UCMONB3YIOTCS B BUIE
TOILINBAa?

A) TunepuH

b) meran
B)cnoxublie adups
I') menoun

OKO07




4. OueHOYHbBIE CPEICTBA PYOEKHOT0 (TEMATHYECKOT0) KOHTPOJIS 10
o0ueodpa3zoBaTeIbHOM yueOHOM nucuuniaude " Xumus'"

PyOexHblii  (TeMaTH4ecKuid) KOHTPOJIIb TO  00IeoOpa3oBaTenbHON  y4eOHOM
JAUCHHUIUTHHE «XHUMHS» TPOBOAUTCS B (hopMe MPOBEPOUYHBIX padOT Mo pasjiesiaM OCHOBHOTO

MOAYJId Ha OTACIIBbHBIX 3aHATUAX, KCHCOB.

4.1. Pazgen 1. Pazmen 2. Ilpoepounas padora «CTpoeHHe BelllecTBa H
XUMHYECKHEe peakIum»

KonTponpHast paboTa COAepKUT YEThIPE BHUIA 3aJaHUI:

1. 3agaum Ha cocTaBieHHE XUMHUYCCKHX (OPMYI IBYXaTOMHBIX COCAMHEHHH I10
WX Ha3BaHHIO.

2. 3ajgauM Ha COCTAaBIICHHE YpPaBHEHHH peakiMil: COCAWHCHHS, 3aMEIICHUs,
pasznoxeHus, 0OMeHa U peakIuil C ydacTueM KOMIUIEKCHBIX COSAMHEHUI; OKUCIUTENHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUMN.

3. 3amaHus HaA COCTABJICHHE MOJICKYISIPHBIX W HOHHBIX PEAKIUi TUAPOJIN3a
COJIEH, YCTAHOBJICHHE U3MEHEHHUS KUCIOTHOCTH CPEJBbI.

4. 3amayn Ha pacyeT KOJMYECTBEHHBIX XapPAaKTEPUCTHK [0 YpPaBHEHHUSIM
XUMUYECKUX PEaKIU: MAcCOBOW MM OOBEMHOW [OJIM BBIXOJA MPOAYKTA PEaAKINU
COCIMHCHHS OT TEOPETHYECKH BO3MOXKHOIO; OOBEMHBIX OTHOIICHHWHA  Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOJHBIX BEIIECTB M MPOJYKTOB PEAKIIMH; MaCChI
(oOBeM, KOJIMYECTBO BEIIECTBA) MPOIYKTA PEAKIIMU, €CIIM OJTHO W3 BEIIECTB JaHO B BUIE

pacTtBOpa € OHpeHeHeHHOﬁ MacCOBOM JoIeH PaCTBOPCHHOTI'O BEIIECTBA.

1 Bapuanr 2BapuaHT

1. Z[OHI/IHH/ITG YpaBHCHUA, ypaBHHfITC, COCTaBbTC IMOJIHBIC U COKPAIICHHBIC NOHHLIC
YpaBHEHUS.

Mg (NO3 )2 + K3 POs = Al Clz + K3PO4s =

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

Zn Bry + H2SO3 = Mn Cl; + KOH =
2. [IpocTaBbTe CTEIIEHN OKUCIICHUS YJICMEHTOB B CIICAYIOIINX COCTNHEHUSX.
BizOs, Gay03, CC|4, HMnNO4 FeO, PbOz, PC|5, HC|O4,
H2Cr207, HoCrOg, SnSo. XeF4

3. OmpenenuTe TUTT XUMAYSCKOM CBSI3U B JIAHHBIX BEMIECTBAX, JIOKAXKHUTE 3TOC
IIOMOIIIBIO CXEM.

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

4. PacctaBbTe K03((HUIIUEHTHI, OTIPE/IeIUTE TUIl PEAKIIUU:
a) Mg + N2 ->Mg3N2 a) C +Cr2 03— CO2 +Cr

0) HNO3 + CaO— Ca(NO3)2+H20 B ) NaOH + H2S04 — Na2SO4 + H20 + Q

5. Mo ypaBuenwuto peakiuu CuCl2 +Mg —MgCl2 +Cu, BBIYHCIUTE KOTUYECTBO BEIIECTBA MEIH,
eciu B peakiuto ¢ xyuopuaoM Meau (I1) Berynuno 480 rmaruusi.



4.2. Paznen 3. CTpoeHHe U CBOHCTBA HEOPTaHMYECKHUX BeIeCTB.

IIpoBepounas padora «CBOMCTBAa HEOPrAaHUYECKUX BeleCTB)»

[Ipouepounas paboTa COAEPKUT TPU BUIA 33TaHUI:

1. 3agaum Ha pacder MaccoBO# 107HM (MacChl) XUMHYECKOTO 3JeMEHTa (COCTUHEHUS) B
MOJIEKYJIe (CMecH).

2. TlpakTudeckue 3aaHus MO KIacCH(PHUKAIMKM, HOMEHKIATYPE U XUMUYECKUM (hopMysiam
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB: OMpeiesieHue KJacca HeOPraHMYECKUX BEIIECTB,
Ha3bIBaTh HEOPraHWYECKHE COCTUHEHHS 0 MEXIYHapOAHOW M TPUBUAIBHON HOMEHKJIAType IO
XUMHYECKUM POopMyIiam.

3. 3amganHus Ha COCTABJIICHHE YPAaBHEHUM XMMHUYCCKHX PEAKIMH C y4aCTHEM IPOCTBIX H
CJIOKHBIX HEOPTaHUYECKUX BEIIECTB: OKCHIOB METAJLIOB, HEMETANIOB U aM(OTEPHBIX DJIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH U aM(OTEPHBIX THUIPOKCUIOB, HEOPTaHUYECKHX COJICH,
XapaKTEepU3YIOIIUX UX CBOMCTBA U CIIOCOOBI MOTyUEHHUSI.

1-eapuanm.

1. Jaunsl BemectBa: xyuopua menu (1), consinas kucnora, okeun meau (11), ruapokcua kanusi, OKCHI
dhocdopa (V), okcup kanus, Cyabdar Kanus HaTpus, cepHasi KKCIIoTa, cyiabdar sxenesa (II1), rumporcuy
ATIOMHUHMS, TUruIpoopTodocdar Kaaus, yrapHblid ra3, rujpokcus] amoMunus. CoctaBbTe (pOpMYIIbI
BELIECTB U PacpeIesInTe UX 10 OCHOBHBIM KJIaCCaM HEOPraHUUYECKUX COCAUHEHUMH.

2. Hanummre ypaBHEHUS XUMUYECKUX PEAKIIUN, C TTOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CJIEIYIONINE
MIpEeBpALCHHUS:

Fe — Fe;03 — FeClz — Fe(OH)3 — Fe20O3 — Fe2(S04)3 — BaSOa4

YKaKUTE TUN KaXJ0W XUMUYECKON PEaAKIINH.

3. C xakuMu H3 MEePEUNCICHHBIX BelIecTB OyneT pearupoBaTh okcua kanus: SO2, NaOH, HCI, H20, CaO,
02, Cu(OH),? Hanumwute ypaBHEHHUST BO3MOXHBIX PEAKIINH.

4. CocraBbTe ypaBHEHUS] XUMUYECKUX PEAKIINH, CXEMbI KOTOPBIX JaHbI HIDKE:
1. Mg+... - MgSOs+ H2
2. SO3+ ... — CaSOq4
3. Ca(OH)2+... —» ...+ H0
4. P05+ ... —» NasPOs+ H20
5. K2SOs+ ...— BaSOs+ ...
6. CaCOsz+...— H20+ ...+ CO2



2-BapHUaHT.

1. lansl BemecTBa: cynbdar amoMuHus, ruapokcua xenesa (1I), okcua HaTpus, a30TUCTasE KUCIOTA,
T'MJIPOKCOXJIOPU]] MarHus, OKCUJ] LIMHKA, TUAPOKCH]] KaJIbLHs, CEPHUCTAsl KUCII0Ta, opTodocdar Kanus,
XJIOpU1 amoMuHus, cynbhun xenesa (1), yrnexucneiii ra3, cunukar xpoma(ll). CoctaBbre hopmysast
BELIECTB U PaCHpEeNINTE UX 10 OCHOBHBIM KJIaCCaM HEOPraHUUYECKUX COCAMHEHUMN.

2. Hanumwure ypaBHEHUS XUMUYECKUX PEAKIIUNA, C TOMOIIBIO KOTOPBIX MOKHO OCYILECTBUTH CIICYIOIINE
IIPEBPALLICHUSL:

Zn — ZnO — ZnCly — Zn(OH)2 — ZnO — Zn3(PO4)2 — P20s

VYKaxuTe THN KaKJI0H XUMAYECKON peaKkiivu.

3. C KakMMH W3 NIEPEUUCICHHBIX BEIIECTB OyeT pearupoBath cepHast kuciora: KO, HCI, NaOH, Mg,
N20s, CuClz, Cu(OH)2? Hanummte ypaBHEHHUSI BO3MOXHBIX PEaKIIUH.

4. CocraBbTe ypaBHEHUS! XUMUYECKUX PEAKLUH, CXEMbI KOTOPBIX JaHbl HIKE:
1. SO2+ ... > K:S0O3
2. Ba(OH)2+... —» ...+ H.0
3. Ca+...— Ca(NO3)+ H>
4. N2Os+ ... — LiNO3
5 KCl+...—> AgCl+...
6. FeCls+... — ...+ Fe(OH)3



4.3. Pazgen 4. CTpoeHue U CBOiiCTBa OPraHMYecKUX BellecTB.
IIpoBepounasi padora «CTpoeHHe U CBOICTBA OPraHUYeCKHX BelIeCTB)
[To uroram usydenus paszzena 4 odyqarommuecs OyIyT CIOCOOHBI:
- OIpCAcCiATH MMPUHAICIKHOCTD BCIICCTB K Pa3IINIHBIM KJ1acCaM
OpraHu4YCCKUX COCI[I/IHCHI/Iﬁ; TOMOJIOT'Y U U30MCPHBI;
- Has3blBaTh HW3YYEHHbIE BEIIECTBA [0 «TPUBUAJIBHOW» WM  MEXKAYHApPOIHOU
HOMEHKJIATYPE;
- XapakTepHU30BaTh CTPOCHUE U XMMHUYECKHE CBOMCTBA U3YUEHHBIX OPraHUYECKUX
COCIMHECHH;
= OGT:SICHSITL 3aBHCHUMOCTh CBOWCTB OpraHN4YCCKUX BCHICCTB OT UX COCTaBa U
CTPOCHHS;
- MPOBOJUTH BHIYUCICHUS MO XUMHUUECKUM (DOPMYIIaM U YPaBHEHHUSIM.
Tematuueckuit KOHTPOJIb OCYIIECTBIsIETCS MeToJoM TectupoBanus (I) unu B popme

MUCbMEHHOM pabOThI, BKIFOYAIOIIEH NMpakTHUeckue 3ananus u 3aaaqu (11).



1. BemecTBO, COCTaB KOTOPOTO BBIPAKCH MOJICKYIIsIpHOU (opmyroit C3Hg, OTHOCHTCS K KI1accy:

1) Apensr 2) aJIKaHBbI
3) AnkeHbl 4)aIKMHbI
2. Haspanwme BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH A)
OyTraHom-2 b) mnenranon-2
B) 2-merunGyranon-4 r) 3-metunOyranon-1
3. BemectBo, umeromiee popmyny CH,=CH> HazbiBaeTcs:
1) STHIIEH
2) TIIMLIEPUH
3) IPOIAHOJ
4. BeiectBo, Ha3BaHKWE KOTOPOTO MTPOIMOHOBAS KUCIIOTA, UMEET (HOPMYITY:
1) C2HsOH
2) (C™2NH
3) CH3-CH>-COOH
4) C3HyOH
5. JI71st alkaHOB XapaKTepHa PeaKilus:
1) npucoeanHenus Ho
2) XJIOPUPOBAHHMS Ha CBETY

3) obGecupeunBanus pacrsopa KMnO4

4) MOJIUMEPH3AIHN

6. MetaHoun pearupyer c:

1) HaTpUueM

2) BOJIOM

3) BOJOPOJIOM

4) METaHOM

7. VKCyCHast KHCIIOTa BCTYIAET B PEAKIIHIO C:
1)  AgNO3

2) NaCl



3)
4)
8.

Na2CO3
H20

BepHsbl 11 yTBepKIACHUSA:

A. AMUHBI TPOSIBIIIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSIBIISIIOT TOJBKO OCHOBHBIE CBOICTBA

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 U3 YTBEPKICHUI

VYpasaenne xumudeckoi peakuuu C2H6+CI2AC2HSCI+HCI sBnsiercst:
peaxiuei 3aMenIeHns, MPOTEKAoIIEeH M0 PaIuKaTbHOMY MEXaHU3MY
peaxiuei mprucoeInHeHus, MPOTEKAIOIICH M0 PaAUKAIBLHOMY MEXaHU3MY
peakuuel 3aMelIeHns, IPOTEKaoLEe 10 MOHHOMY MEXaHU3My

peakuuel IprucoeIMHeHus, IPOTEKAOIeH 10 HOHHOMY MEXaHU3MY

B peakmuio «cepeOpsHOTo 3epKanay» (¢ aMMHUAYHBIM pacTBOPOM OKCHa cepedpa)
BCTYIAET:

3TaHOI

IJII0KO03a

TJIMIEPUH

Kpaxmai

Y cTaHOBHUTE COOTBETCTBUE MEX/ly HA3BaHUEM BEIIECTBA M KJIACCOM (TPYIIOii)

OpraHU4YCCKUX COCHHHCHHﬁ, K KOTOpOMy('OI\/'I) OHO ITPHUHAJICIKUT.

HaszBanue BemecTna

A) CH3COOH

b)CH3-CH2-CH3s
B)CH>=CH-CH-CH3

I') CHs-CH2-OH

Knacc oprannueckux coequHEeHHI

1)
2)
3)
4)
3)
6)

12.

OJIHOATOMHBIE CITUPTHI
YTJIEBOIBI

KapOOHOBBIE KUCIOTHI
apOMAaTU4ECKHE YIIIEBOAOPOAbI
HeMpeAeIbHbIE YIIIEBOI0POIbI
IIPEJENIbHBIE YTIIEBOAOPOIbI

B cxeme npeBpaieHuit



15000C Kar +Br;

CH4 X1 OeH3oI X2 BelecTBaMu
X1 1 X2 COOTBETCTBEHHO SIBIISIIOTCS:
1) alleTUIICH
2) STHIIEH

3) OpoMOeH3011

4) XJIOPOEH301
5) (enon
6) LHUKJIOTEKCaH

13.  Omnpenenure MosekynsipHyo (Gopmyny BemiecTa, couepskaiiero 37,5% yraepona, 50%
kucinopona u 12,5% Bogopoaa. OTHOCUTENbHAs IUIOTHOCTH MAPOB 3TOrO BELIECTBA IO

BOJOpOAY paBHa 16.

1) CH30OH

2) C2HsOH

3) HCOOH

4) CsHsOH

14.  CkombKo IUTPOB BOAOpOAa OoTpedyercs A obpazosanus 10,2 I 3THIOBOrO CIIUPTA U3

areTabIerua, CIM BBIXOI MPOAYKTa peakiuu coctasisiet 80%?

1) 6,2 n
2) 3,11
3) 12,75 n

4) 112



5. Bonpocwl 1151 nuddepeHIIUPOBAHHOTO 3a4eTa

1. IlepeuncnuTe OCHOBHBIC TOHATUS XUMUHU.

2. Kak omiinuuTh pU3ndeckoe SBICHUE OT XUMUYECKOTO?

1. Kakue cBOICTBA XMMHUYECKUX JIEMEHTOB U3MEHSIOTCS MIEPUOTUIECKHU?

2. TlokaxxuTe B IEpUOIUYECKON CUCTEME MEPUOJIbI XUMUUECKHUX JIEMEHTOB U O0BICHUTE
W3UYECKUI CMBICT IEpUOoa.

3. TlokaxkuTe B IEpUOAMYECKOI cUCTEME TPYIIIbl XUMUYECKUX 3JIEMEHTOB U OOBSICHUTE

(bU3HYECKUI CMBICH JICJICHHSI SJIEMEHTOB Ha TPYIIIBI U TOATPYTIIIHL.

YeMm xapakTepu3yrorcs S-, p-, d- u f-aemenTsi?

CKOJIBKO MPOCTPAHCTBEHHBIX OPUEHTALIMIM BO3MOXKHO ISl S- ¥ P-3JIEKTPOHOB?

Chopmynupyiite onpesenieHrne NOHIATUS «XUMUYECKas CBSI3bY.

OxapakTepu3yiiTe KOBaJICHTHYIO CBsi3b. Kakue BUAbl KOBAJIGHTHON CBSI3U BaM W3BECTHBI?

[IpuBenuTe npuUMEpBI.

Cdhopmynupyiite onpeaeieHne MOHITUS «ITEKTPOOTPULIATEITBHOCTY.

No ok

©o

9. Vkaxwure obiactu MMPUMCHCHHUA KOMIIJICKCHBIX COCI[I/IHGHI/Iﬁ Ha XKCJIIC3HOAOPOKHOM TPaHCIIOPTE.

10. Oxapakrepu3yiTe 0COOCHHOCTH BOJIOPOTHOM CBSI3H, €€ BIMSHUE HAa CBOWCTBA BEIIECCTB.
11. Yewm otnuyarorcs amop(HbIe BelecTBa OT KPUCTAIIOB?

12. Chopmynupyiite onpeaesieHue MOHITUN «PACTBOP», «PACTBOPUTEIIBY.

13. Ilepeuncnure OCHOBHBIE CLIOCOOBI BEIPRKEHUSI KOHLIEHTPALMU PACTBOPOB.

14. Kaxue BemiecTBa Ha3bIBAIOTCS JIEKTPOJIUTAMHU U HEIEKTPOJIUTAMU?

15. Ompenenute BaJleHTHOCTh U CTETIEHb OKUCIICHUS aTOMOB B BemiecTBax ¢ popmynamu: N2, NFs,

NHs, H202, F2, SO2, SO3, N20Os.
18. Onpenenurte MaccoBYIO JAOJIIO CEPhI B Cynb(aTe IBYXBaJIEHTHOIO MeTala, 7,2 T KOTOPOro
MIPHU peaKIuu ¢ U30BITKOM XJiopuia 6apust oopazoBanu 13,98 r ocazaxa.
19. Kakoii 06beM XJI0pOBOI0OpOAa MOKET ObITh MoTy4yeH u3 40 11 xmopa?
20. Okcup Banaaus (V) nosydaroT CKUTaHUEM IOPOIIKA MeTaiia B kucinopoje. Paccunraiite
Maccy BaHaJusl, HEOOXOAUMYIO JJIsl IOJydeHus: OKcuaa Maccoii 50 T.
21.CocTaBbTe JIEKTPOHHBIE (POPMYIIBI IIEMEHTOB C MOPAIKOBBIMU HOMepamu 23, 33.
YeM oTIMYAIOTCA UX AJIEKTPOHHBIE (GOPMYIIbI?
22. B 200 mut Bosib! pactBoprid 4,0 T okcuja 6apusi. OnpenenuTe MacCOBYIO JIOJTO
PacTBOPEHHOTO BEIIIECTBA B PacTBOPE.
23. Hanmmute cTpyKTYpHBIE (POPMYITBI CIIETYIONIUX YIIIEBOIOPOJIOB:
a) 2,2-qumertunnpona; 0) 2,2,4-TpUMETHIINCHTaH;
B) 2-MeTWI-3-3THIOYTaH; T) 2,3-muMeTninoyTeH-1.
24. CocTaBbTe ypaBHEHHUS PEAKLUi, COTJIaCHO CXEeMe:
C — CHs4 — CH3Cl — C2Hg — COa.
25. Hanumute GopMyity Ui ONpeieeHns: CKOPOCTH XUMHUYECKON peakinu.OT Kakux
(aKTOpOB 3aBUCUT CKOPOCTh XUMUYECKON peaKuu?
26. Kakue peakuuu Ha3biBatoTcst oopatuMbiMu? Cpopmynupiite npunuui Jle [larense.
27. HazoBuTe XapakTepHbIC IIBETHBIC PEAKIINU OCIKOB.
28. Yto Takoe peakuus srepuduxanuu? [laiite onpenenenne NoHATHIO "cloHbIe 3(Upsh!’
29. IlpuBeauTe MpuUMepsl MOHO-, IU- U MTOJINCAXapUI0B
30. Kakoii ra3 BeLiensercst B aToMocgepy Mpy CKUTaHUH TOIUINBA?

'



III. OIIUCAHUE OPIAHM3AIMU OLEHUBAHUA U ITPABUJI ONNPEAEJEHUSA
PE3YJIbTATOB OHIEHUBAHUS.

YpoBeHb MOATOTOBKH 00YJAIOIINXCS IO 00IIe00pa30BaTEIbHON YIeOHOM JTUCITUTLTMHE OIICHUBACTCS
B Oammax: «5» («OTM4HOY), «4» («xopolioy), «3» («yHIOBIECTBOPUTEIBHOY), «2» («HEYHOBIIE-
TBOPUTEIILHO) .

Onenka «omauuyno» - OOydalOIIMKCA TIOKA3bIBACT IIOJHBIE M TIIyOOKHME 3HAHHA
MPOrpaMMHOr0 MaTepuaa, JOTHYHO U apryMEHTUPOBAHO OTBEYAET Ha MOCTABIEHHBINH BOIPOC, a
TaKXe JONOJHHUTEIbHBIE BOMPOCHI, IOKA3bIBACT BHICOKMI YpPOBEHb TEOPETUUYECKUX 3HAHUM.
[IpakTuueckyro yacth BoinonHsAeT Ha 100%.

Onenka «xopowo» - OOy4YaIOLIMICA TOKa3bIBaeT TINIyOOKHE 3HAHHUS IMPOTPAMMHOIO
MaTepuaia, FpaMOTHO €ro M3JIaraer, JOCTaTOYHO MOJHO OTBEYAeT Ha MOCTaBIECHHBIA BOMPOC U
JIOTIOJTHUTEIIbHBIE BOIMPOCHL, yMeno (OpMyIupyeT BBIBOJABL. B ToXXe BpeMs IpH OTBETE
JOITYCKaeT HeCyIIeCTBeHHbIE MorpemHocTu. [IpakTuueckyro yacts Boeinonnset Ha 90%-80%.

Onenka «yoognemeopumenvHo» - OOYYAIOIIMICS TOKa3bIBAeT JOCTATOYHBIE, HO HE
r1yOOKHe 3HAHUS MIPOTrPaMMHOTO MaTepHala; Mpu OTBETE HE JOIMYCKaeT IpyObIX OMIMOOK WU
MPOTUBOPEYMl, OJHAKO B (OPMYIUPOBAHUU OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY
aHaAJM30M, apryMeHTaluuel W BbhIBOAaMHU. JlJI1 TOMy4eHHUs NpaBHIBHOTO OTBETa Tpelyercs
yTO4HsIoIHe Borpockl. [IpakTiudeckyro gacts BoinonHseT Ha 7/0%-60%.

OueHka «Hey0081emeopumenbHo» - 00y4YaOIUICs TOKa3bIBA€T HEIOCTATOYHBIC 3HAHUS
IPOrpaMMHOT0 MaTepuania, He CIIOCOOEH apryMEHTHPOBAHO U IMOCJIEIOBATEIbHO €ro M3jaraTh,
JIOITyCKaeTCs TpyObIe OMMOKH B OTBETAX, HEIIPABUILHO OTBEYAET HA MIOCTABICHHBIN BOIIPOC WIIH
3aTpyaHseTcs ¢ OTBeTOM. [IpakTrueckyro 4acTh BhIIOIHSAET Ha MeHee 50%.

Hughgpepenyuposannyiii 3auem NPOBOJUTCS B IEPUO]T IK3AMEHALITMOHHON CECCUH,
YCTaHOBJICHHON KaJeHJapHbIM y4eOHbIM TpaduKoM, B pe3ysibTaTe KOTOPOro MpernojaBaTesieM
BBICTABIISIETCS UTOTOBAst OIICHKA B COOTBETCTBUY C TIPABUIIAMU OIPEIEIICHUS PE3yIbTaTOB
OILICHUBAHMUS.
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