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nanpagienue noaroToBkd - 08.00.00 TexHuka 1 TEXHONOTUsA CTPOUTENIBCTBA.

Qpranmauna — pa3padoTYHK:

CIIK ®I'BOY BO «CeBepo-Kapka3zckas rocynapCcTBeHHAsE aKaIeMUsI»

Pazpaborunk:

IITyryxosaP.M. mpenonasarens CITK ®T'BOY BO «CesKasl'A»

OnobpeHa Ha 3acefaHdu LUKIOBOM Komucchu «VH(GOpMANMOHHBIE H €CTECTBEHHOHAYUHbIC

JUCLHMIIITMHBDY

ot «06» despanst 2024r. mpoToxon Ne 6

PykoBoauTens 06pa3oBaTebHOM IPOr paMMBI (/%/ Ly T oM. [Ilymaxosa

PexoMenmoBaHa METOAUYECKHUM COBETOM KOJUIEIKa

ot «08» espais 2024r. mporokoia Ne 3




Conep:xkanue

1.061mmast xapakTepucTHKa paboueil mporpamMmbl 0011e00pa3oBaTeIbHON yaeOHOM
JIMCIUTLTHHBI

2.CtpykTypa u conepkanue o01ieoopa3oBaTebHON YICOHOM TUCIIUTIITUHBI

3.YcnoBus peanuzanuu mporpaMMbl 00111e00pa3oBaTebHOM y4eOHON TUCIUTUINHBI

4. KoHTpOJb M OLIEHKA Pe3yJbTaTOB OCBOEHUS 00I11e00pa3oBaTeIbHON yueOHOU

MUCHUIIINHEI



1. OBLIAS XAPAKTEPUCTUKA PABOYE ITIPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «XUMMUS»

1.1 MecTo AUCHUILUINHBI B CTPYKTYpPe OCHOBHOI1 Npo(deccHOHAIBLHOM
0o0pa3oBaTeJIbHOM NPOIrPaMMbI
Oobmeobpa3oBarenbHas yueOHas AUCIHUILINHA « XUMUS» U3ydaeTcs Ha 0a30BOM ypOBHE

B 00111€00pa30BaTeIbHOM IIUKJIE Y4€OHOT0 IJIaHa OCHOBHOU MPO(ecCHOHANBHOM
obpazoBarenbHO nTporpammsl crieriaibHOCTH: 08.02.01 CTpOUTENbCTBO M AKCILTyaTaIHs
31aHUM U COOPYKEHUHN

Tpyn10eMKOCTh TUCHMILIMHBI «XUMUs» HAa 0a30BOM ypOBHE cOCTaBIsAeT 82 yaca, U3
KOTOPBIX 76 "aca - 6a30BbIil MOYJIb (6 pa3AeiioB) U YacoB - 4 MPUKIaTHON MOTyIb (1
paszien), BKIIYAIOUINA MPAaKTUKO-OPHUEHTHPOBAHHOE COJICpKaHNE KOHKPETHO! npodeccuu
WM CIIEIUATbHOCTH.

1.2. Hean u 3224y AMCUMILVIMHBI — TPEOOBAHMSA K Pe3y/JIbTaTaM OCBOCHHUA
JTUCIHUIJINHBI:

1.2.1. Heau 1 3a1a4u M CUUTLTHAHBI
@opMHpPOBaHUE Yy CTYIEHTOB NPEACTABICHHSA O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHOW KapTHHBI MHpa KaK OCHOBBI TPUHSITUS PEIICHUH B JKU3HEHHBIX H
NIPOM3BOJICTBEHHBIX CHUTYallUsX, OTBETCTBEHHOTO ITOBEICHUS B IPHPOTHON Cpejie.
3agayu AMCHMILIMHBI:
1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH TPOTEKAHWs XUMHYECKHX IPOIECCOB U
SBJICHUI B OKpYXalolled cpeae, LEIOCTHOW HAay4yHOH KapTUHBI MHpPa, B3aMMOCBS3U H
B3aMMO3aBHCHUMOCTH €CTECTBCHHBIX HAYK;
2) pa3sBUTh YMEHHs COCTaBJIATH (DOPMYJIbI HEOPraHWYECKHX M  OPraHMYEeCKHX BEIIECTB,
YpaBHEHHSI XUMHUYECKHUX pEaKUIUiH, OOBSICHATH WX CMBICI, WHTEPIPETUPOBATH PE3yNIbTaThI
XUMHYECKHX IKCIIEPUMEHTOB,
3) copMupoBaTH HABBIKK MPOBEACHHS MPOCTEUIIMX XUMHUUECKUX IKCIEPUMEHTAIBHBIX
HCCIIEIOBaHMM ¢ cOOII0eHNEM MTpaBuJl 0€30IacCHOr0 OOpallleHus C BEIeCTBaMU U
71a00paTOPHBIM 000PYIOBaHHUEM;
3) pa3sBUTH YMEHUS UCIOJB30BATh HH()OPMAIIUIO XUMHUYECKOTO XapaKTepa 13
pa3IMYHBIX UCTOYHUKOB;
5) chopmMupoBaTh YMEHHUS IPOTHO3UPOBATH TIOCIECTBHS CBOCH JAEATEIBHOCTH U
XUMHUYECKHUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOIIECCOB;

6) chopMupoBaTh MOHUMAHUE 3HAYMMOCTH JOCTHKEHUH XUMUYECKON HayKH U TEXHOJIOTHM JIst
Pa3BUTH COLIMATBHOM U IPOU3BOJICTBEHHOM cep.



1.3.1. Mnanupyemble pe3y/IbTaThI 0CBOEHHS 0011e00Pa30BATEILHOI JUCHUILINHLI B cooTBeTcTBHH ¢ ®T'OC CIIO u Ha

ocHoBe ®I'OC COO

Kon n
HAHMEHOBHE IInanupyemMsble pe3yJbTaTbl OCBOCHHS
(popmupysbix AUCHUILINHBI
KOMIIeTCHIH
Oo0mrue JucuMnimHapHbIe
OK 01. B yacTu Tpy10BOro BOCIMTAHHUS: -BJIAJIETh CUCTEMON XUMUYECKUX 3HAHUU, KOTOPAs
Bri6upars - TOTOBHOCTb K TPY/y, OCO3HAHHME IEHHOCTH MACTEpCTBa, BKJIIOYAET: OCHOBOIIOJIAraroIiye MOHATHs (XUMUYECKUI

CIOCOOBI pelIeHUs
3a1a4y
npodeccuoHaNbHOM
JeSITeIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHbIM

KOHTCKCTaM

Tpyaoooue;
- TOTOBHOCTb K aKTUBHOU AESITENbHOCTH TEXHOJIOTHUECKOHN U
COLMAIBHOW HAPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATD,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH TaKyIO
JeSITENIbHOCTb;
- HHTEpEeC K pa3IndHbIM cepam npodecCuoHaTbHON
JESATEIILHOCTH,

OBnazneHne yHUBEpPCAIbHBIMU Y4EOHBIMU
MIO3HABATEJILHBIMU JIEHCTBUSAMMU:

a) 0azoBble JIOTHYECKHUe JAelicTBUA:
- CaMOCTOATEJIBHO (POPMYITHPOBATh U aKTYalIU3UpPOBAThH
npo0sieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABJIMBAThH CYLECTBEHHBINA TPU3HAK WM OCHOBAHUS
JUTISl CpaBHEHUS, KiTacCu(UKAIK U 0000IICHMS;
- ONpEAeIATh LUENH AEITENbHOCTH, 3aJaBaTh IapaMeTPhl U
KPUTEPUN UX JOCTH)KEHUS;
BBISIBJISITH 3aKOHOMEPHOCTHU ¥ IPOTUBOPEYHS B

paccMaTpruBACMBbIX ABJICHUAX,

9JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI04Ka aToMa, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JICKTPOOTPUIIATEIILHOCTD, CTETICHB
OKHCIICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAS Macca,
MOJIIpHBINA 00BEM, YIIIEPOAHBIN CKENIET,
GbyHKIIMOHAIBHAS TPYITA, PAAUKAI, U30MEPUS,
HU30MEPBI, TOMOJIOTUYECKHH Psifl, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPO- U a30TCOIEpIKaIIHe
COCTMHCHUS, OMOJOTHYECKH aKTUBHBIC BEIECCTBA
(YyrneBopbl, )KUpPbI, OEJIKH), MOHOMED, TTOJTHMED,
CTPYKTYpPHOE 3BE€HO, BEICOKOMOJICKYJISIPHBIC COSTHHCHUS,
KpUCTAIITINYECKasl pelieTKa, TUITbl XUMHUECKUX
peakuii(OKHCITUTETLHO- BOCCTAHOBUTEILHBIC, YK30-1
SHIOTEPMHUUYECKHE, pEAKIIN HOHHOTO 00MEHa), pacTBop,
AJIEKTPOJIATHI, HEAICKTPOIUTHI, SJICKTPOTUTHICCKAS
JUCCOLIMAINS, OKHUCIUTENh,BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKOW PEeaKINK, XHMHUECKOe pPaBHOBECHE),
TEOPUU U 3aKOHBI




- BHOCUTBH KOPPEKTHUBEI B ACATCIIbHOCTh, OUCHHNBATH
COOTBCTCTBUC PC3YJIbTATOB LCJISAM, OLICHUBATL PUCKH
HOCJ'ICI[CTBI/II\/'I JACATCIIBHOCTH,

- pa3BUBATh KPCATUBHOC MBIIIJICHUC ITPU PCHICHUN
KHU3HCHHBIX HpO6J'IeM

0) 0a30BbIe HCCJIEN0BATEIbCKUE AeHCTBUS:

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

- BBISABIATH NPUYMHHO-CJICACTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 33/1a4y, BBIJIBUTATh TUIIOTE3Y €€ PEIICHMUS,
HaxOJIUTh ApIrYMEHTHI JJI JOKa3aTeJIbCTBA CBOMX
YTBEPKJICHHH, 3a7aBaTh TapaMeTPbl U KPUTEPUH PEIICHNUS;

- QHaJM3HMPOBATH MTOJYYEHHBIE B XO/€ PEUICHUS 3a/1a4l
pe3yabTaThl, KpUTUUECKH OLIEHUBATh UX IOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSIX;

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

- YME€Tb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX
oOIacreii;
BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOIbI
U pelIeHus; CHOCOOHOCTh UX UCTOIh30BAaHUS B
ITO3HABATEIILHONW U COLMAIBHON IPAKTUKE

(Teopusi XMMUYECKOTO CTPOCHUSI OPTAaHMYECKUX BEIIECTB
A.M. BytiepoBa, Teopus 31EKTPOIUTUYECKON
Jiccouuanuu, nepuoandeckuii 3akon .M. Menzaeneena,
3aKOH COXPaHEHUsI MACChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3bIK XUMHH, PAKTOJIOTHICCKUE
CBEJICHUS O CBOMCTBAX, COCTaBe, MOTYyYEHUHU U
0€30I1aCHOM HCIOJIb30BAaHUH BaKHEHIITHNX
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB B OBITY H
MPAKTUYECKOM eI TEILHOCTH YEJIOBEKA;

- YMETb BBISBIIATH XapaKTEPHbIC MPU3HAKHA U U
B3aUMOCBSI3b U3YUCHHBIX TOHATUH, IPUMEHSITh
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; BBISBIISATH B3aUMOCBS3b XUMHUYECKHUX
3HaHUH C MOHATHUIMH U NPEICTABICHUSMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb KCI0Ib30BATh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHUIN MEKTYHAPOIHOTO COK3a TEOPETUUECKOU U
MPUKIIATHON XMMUHU U TPUBUAIbHBIE HA3BAHUS
BOKHEUIIINX BEIIECTB (ITHIICH, alleTUJICH, TJUIEPHH,
dbenon, popmanbaeru, ykCycHas KUCJIOTa, TIHUIIHH,
YTapHBIN T'a3, YIJIEKUCIBbIA a3, aMMHAK, TallleHas
W3BECTh, HETallleHas H3BECTh, MUTHEBAs coda U
JIPYTHX), COCTABIATH (DOPMYIIBI HEOPTaHUYECKUX U




OPraHMYECKHUX  BCILECTB, YPABHCHMS  XUMHYECKHX
peakumii, OOBACHATH MX CMBICI; HOATBEPXKIATH
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, METAIJINYECKasl, 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, €€
(GYHKIMOHATIBHON IPAMOTHOCTH, HEOOXOIUMOM IS
pelIeHns MPaKTUYECKUX 3a1a4 U IKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U
MPUPOAHON CpeJIe;

-yMETb IPOBOJIUTH PAcUEThl 10 XUMHUUECKUM (GopMyiaM U
YPaBHEHUSM XUMHUYECKHUX PEAKIMH C UCIIOIb30BaHUEM
(bU3NYECKUX BETMYMH, XapaKTepU3YIOIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BELIECTBA;
MCII0JIb30BaTh CHCTEMHBIE XUMUYECKHE 3HAHUS IS

MIPUHATHUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUAX, CBA3AHHBIX C
BEILIECTBAMM U X TPUMEHEHUEM




OK 02.
Hcnons3oBath
COBPEMEHHBIC
CpeICTBa MOKUCKA,
aHaJIM3a u
WHTEPIIPETAIUN
uHpopmanuu u
UH(POPMALIOHHbIE
TEXHOJIOTHH JUIs
BBITIOJTHCHHMSI 32/1a4
npodeccuoHanbHOM
NESTCIIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOI'0 NO3HAHUSA:

- ¢hOpMHUPOBAHHOCTH MUPOBO33PEHHUS,

COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JTHAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIIEIO OCO3HAHUIO CBOETO MECTa B
MOJUKYJIbTYPHOM MUPE; COBEPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKON KYJIbTYphI KaK CPEJICTBA B3aUMOICHCTBUS
MCKAY JIOAbMU U ITO3HAHWA MHpPA, OCO3HAHUC ICHHOCTH
HAYYHOU JESATEIIbHOCTH TOTOBHOCTD OCYIIECTBIIATh
IPOEKTHYIO U MCCIIEI0BATENbCKYIO 1EATENbHOCTh
WHAUBUAYAILHO U B TPYIITE

Osgi1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH
NMO3HABATEJIbHbIMH AeHCTBUIMU:

B) padoTa ¢ undgopmanmeii:

- BIIQJACTh HABBIKAMH  MOJNydeHHs WHPOpMAIUU W3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHO 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
KOMMYHHKAITIOHHBIX 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 PACHO3HABaHUS W 3alUThl HHGOpPMAIUH,
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 KHCIIOTY; AeHaTypauus OeIKOB MPpU
HarpeBaHWU, [IBETHBIC PEAKIINH OCIIKOB; MPOBOIUTH
peaKuu HOHHOTO 0OMEHa, OMPEEIATh CPely BOJHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIINU Ha Cylb(dat-,
KapOOHaT- U XJIOPU-aHUOHBI, HA KATUOH aMMOHHS;
pemaTh SKCrepuMeHTaIbHbIC 33a41 110 TEMaM
"Mertamuibl" 1 "HeMeraisl'") B COOTBETCTBHH C
MpaBUJIaMHU TEXHUKU O€30MaCHOCTH MPU 0OpaIeHUH C
BelIeCTBaMH U Ja0OPaTOPHBIM 000PYIOBaHHEM;
MPEACTABIISITH PE3YJIbTaThl XUMHUYECKOTO IKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIONINX PEAKIUIl U
(hopMyIUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

- yYMEThb AaHaM3UPOBATh XUMHUYECKYI0 HH(}OpMaIHIo,
MOJIydaeMyl0 M3  pa3HbIX HCTOYHUKOB  (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 XUMHUYECKUX PEAKIUHN C UCIIOJIb30BAaHUEM
(UBUYECKUX BEIMYHH, XapaKTEPUIYIOIIUX 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.

D¢ dexTuBHO
B3alUMOJICUCTBO
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 YHHUBEPCAJbHBIMU KOMMYHUKATHUBHBIMU
JelCTBUSIMU:

0) coBMecTHas 1eSITeJIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U
WHIUBUTyaJIbHOU PabOThI;

- MPUHUMATH LIEJIU COBMECTHOM JCSITCIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHUS 110 €€
JIOCTYDKCHHIO: COCTAaBJIATH TUIaH ICUCTBUH, paclipeieiaTh
POJIK C YIETOM MHEHHM Y9aCTHUKOB 00CYKIaTh PE3yIbTaThI
COBMECTHOM pabOThI;

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

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

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




- OCYIIECTBIIATH MO3UTUBHOE CTPATETHUECKOE TIOBEICHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBISTH TBOPUECTBO 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 IIPABO U MPABO APYTUX JOJEH Ha
OIINOKH;

pa3BUBATh CIIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH IPYTOro
YeJI0BeKa

OK 07.
ConeiicTBOBaTH
COXPaHEHHUIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
€HUIO0, TPUMEHSATh
3HaHUsS 00
U3MEHEHUU
KJINMATa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ exTuBHO
JIEUCTBOBAThH B
Ype3BBIYANHBIX

CUTyalusax

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;

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

AKTUBHOE HEIPUATHE NEUCTBUH, IPUHOCAILIUX BPE
OKpYKarollei cpere;

- yMEHHE MPOTHO3UPOBATh HEOIATrONPHUSITHBIE
DKOJIOTUYECKHE MOCIIEACTBUS IPEANPUHUMAEMBIX JIEUCTBUH,
IIpeloTBpallaTh Ux;

- pacUIMpeHME OIbITA ACSITEIBHOCTH 3KOJOTHYECKON
HaIpPaBJIEHHOCTH;

-OBJIaJICHUE HaBBIKAMHU Y4eOHO- HCCIIeI0BaTEIbCKOH,
MPOEKTHOMN U COLIMAIbHOMN JEATEIIbHOCTH;

- chopmMupoOBaTh MPEACTABICHUS: O XUMUYECKON
COCTABJIAIOLIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA,
POJIU XMMUU B IO3HAHUH SIBIICHUH TPUPOIBL, B
(OpMUPOBAHUU MBIIIJIEHUS U KYJIbTYpPbI JINYHOCTH, €€
(GyHKIIMOHATBHOU TPaMOTHOCTH, HEOOXOIUMOM 1715t
pPEIICHUA NPAKTUYCCKUX 3a1a4 U SKOJIOTMYCCKHU
000CHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpelie;

- YMETh COOJII0/IaTh MIPABHIIA DKOJIOTUYECKU
11€J1€c000pa3HOTr0 MOBEACHUS B OBITY U TPYJOBOH
JIEATENBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3710POBbS U
OKPYKaIOIIEe MPUPOJIHON CPEJIbl; YUUTHIBATH OMTACHOCTh
BO3JEHCTBUS HA )KUBBIE OPraHU3MBbI OIPEIECIICHHBIX
BEILIECTB, TOHMMAs CMBICJ TTOKA3aTeNs MpeIebHON
JIOITYCTUMOW KOHUEHTPALUU




[IK 1.2. Beimonuate
pacyeTsl U
KOHCTPYHPOBaHNE
CTPOMUTETBHBIX
KOHCTPYKLUHI

- YMETb BBIIIOJIHATH PACYETHI HATPY30K, ACUCTBYIOIINX HA
KOHCTPYKLUU; CTPOUTH PACYETHYIO CXEMY KOHCTPYKLUU 110
KOHCTPYKTUBHOH CXEME;

- BBIIIOJIHATH CTATUYECKUN PacyeT; POBEPSITh HECYILYIO
CIIOCOOHOCTh KOHCTPYKIIUIA;

- 10J0MpPATh CEYEHUE DIIEMEHTA OT IPUJIOKEHHBIX Harpy3o0K;
- - BBIIOJIHATh PacyeThl COCUHEHUN AIIEMEHTOB
KOHCTPYKLMH;

-3HaTh MEXyHapOJHbIE CTAaHJAPTHI [0 POSKTUPOBAHUIO
CTPOUTENBHBIX KOHCTPYKIHH, B TOM YHCIIe HHPOPMAIMOHHOE
MoaenupoBanue 3aanuit (BIM-texnonorun)

-yMETb IPOBOJUTH PacUEThl 10 XUMHUUECKUM (GOopMyJiaM U
YPaBHCHUAM XUMHUYCCKUX peaxunﬁ C UCIIOJIb30BAHUEM
(bU3NUeCKUX BETMYMH, XapaKTePU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJINYECTBA BELIECTBA;
UCIOJIb30BaTh CUCTEMHbIE XMMUYECKHUE 3HAHUS VIS

MPUHSITHS PELICHUN B

KOHKPETHBIX )KM3HEHHBIX CUTYaIUsX, CBA3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

- YMETb IJITAHUPOBATh U BBIMIOJIHATh XUMHUYECKUNA
HKCIIEPUMEHT;

-peuaTh SKCIIePUMEHTAIbHBIE 3a]a4H




2. CTPYKTYPA U COJAEP)KAHHME OBIIIEOBPA3OBATEJIbHOM

JUCHHUIIVIMHBI «XUMUS»
Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUILINHBI 82
CamocrosiTeJibHasi padoTa 2
B T.4.
OcHoBHoOeE coepxaHue 78
BT. 4.:
TEOpETUIECKOe 00ydeHne 48
NPaKTUYECKHUE 3aHATHS
nabopaTOpPHBIE 3aHATHS 30

IIpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME

(coaep:xaHue MPUKJIATHOTO MOXYJIA) 4

BT. ..

TeopeTu4ecKoe o0ydyeHue 2

MPaKTUYECKHE 3aHATUS 2

NHnuBuyanbHbIN TPOEKT 2
2

IIpomexyTounas arrectauus (1udpdepeHIIMPOBaHHbBIN 3a4eT)




2.2 TemaTn4yeckuii IVIaH U coepKaHue y4eOHOM TUCHUTIIHHBI

dopmupye
Hanmenosanue Conep:kanue y4e0HOro MaTepuaia (0CHOBHOE H MPO(eCcCHOHAILHO- Obnem Mble
pa3neioB u TEM OpPMEHTHPOBAHHOE), 1a00PATOPHbIE H NPAKTHYECKHE 3AHATHS, IPHKJIATHONH MOLY/Ib Hacos KOMIIETE
H IHH
1 2 3 4
OcHoOBHOE coJiep:KaHue 82
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA 8
OCHOBHOE Colep:KaHHe
Tema
1.1. Teopernueckoe o0yueHue 4
Crpoenn CoBpeMeHHass Mojelb CTpoeHUsT aromMa. CHMBOJIMYECKHN SI3BIK XUMHH. XHMHUYCCKHN DJIEMEHT.
€ aTOMOB DnekTponHas KoH(urypaunus atoma. Knaccudukanus XHMHYECKHX JIEMEHTOB (-, p-, d-dmeMenTs). 4
XAMAHCCKUX BaneHTHBIE ~ DJEKTPOHBL.  BajJeHTHOCTb.  DJIEKTpOHHAs  NPHPOJA  XMUMHYECKOH  CBS3M.
SJICMCHTOB 1 DIEKTPOOTPHUIIATENHLHOCTD. BHIBI XUMUUECKOH CBA3H (KOBAIECHTHAS,
fipupona WOHHAs1, METaJNINYeCcKasi, BOJIOPOIHAS) U CIIOCOOBI €e 00pa3oBaHUs OK 01
XHMHYECKOM
CBA3H JlabopaTopHbie 3aHATHS 2
Pemienne 3amaHuii Ha MCHOJNB30BAaHUE XUMUYECKOW CHMBOJIMKM M HAa3BAHUM COEJAMHEHUW 0
HOMEHKJIATYpE MEKIYHAPOJHOIO COK3a TEOPETUYECKONM W NPHUKIAAHON XUMUM M TPHBUAIBHBIX
Ha3BaHUH I COCTABJICHUS XMMHYECKHX (POPMYJI JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb()HUIOB, 2
TUIPUIOB ¥ T.I1.) U APYTUX HEOPTaHUUECKUX COEIUHEHUH OT/IEIbHBIX KIACCOB.
[IpakTH4ecKHe 3a1aHns HA YCTAaHOBJIEHHE CBS3HM MEXKIY CTPOCHHEM aTOMOB XMMHYECKHX
SIIEMEHTOB M NEPHOJAMYECKAM HM3MEHEHHEM CBOMCTB XMMHYECKHMX JJIEMEHTOB M HMX COEIMHEHUH B
COOTBETCTBUU C MOJ0XKeHUEM [leprnoinuecKkoi CUCTEMBI.
Tema 1.2. OCHOBHOE cOfiepKaHue 2 OK 01
Hepuoguyeckui
JlabopaTopHble 3aHATHS 2 OK 02

3aKO0H U TA0J 1M A
JI.A. MenneneeBa




Ilepuoanueckas cucrema xuMuueckux sneMeHToB J[.M. Menaeneea. ®u3nueckuii CMbICI
[Tepuoaunueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX M CJIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJOKCHHEM
XuMu4eckoro siemeHta B Ilepuommueckoil cucteme. MUpOBO33pEHUYECKOE M HAyYHOE 3HAUYCHHE
Ilepuonuueckoro 3akona J[[.M. MenneneeBa. Ilporno3er .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX DJIEMEHTOB. PellleHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHui Ha
XapaKTEepPU3alMI0 XUMHYECKHX JJeMEHTOB «MeTtauimueckue / HEMETaUIMYECKHe CBOWCTBA,
ANEKTPOOTPHUIATEIIBHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOEHUEM U
MOJIOXKEHUEM B TIEPHOIMYECKON CUCTEME XMMUYeCKUX dieMeHToB [[.1. MennaeneeBay

Paznen 2. Xumnueckue peakuu

12

Tema 2.1.
Tunbi
XHMHYECKH
X peakumi

OcHoBHOE€ CoAcpiKaHue

TeopeaneCKoe oﬁyqelme

Knaccugukaius 1 THIIBI XHAMHYECKUX PEAKINN C yYaCTHEM HEOPTaHMYECKUX BEIIECTB.
CocraBneHne ypaBHEHUH peakiuii COeTMHEHUS, Pa3I0KEeHUs, 3aMeIIeHus], 0OMeHa, B T.4. PeaKIuii
TOpPEHUS], OKUCITICHHSI- BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCTIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCIUTENb U

BOCCTAaHOBUTEb.

CocraBieHne U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil METO10M
ANIEKTPOHHOTO OanaHca. OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU B IPUPO/IE,

MPONU3BOACTBCHHBIX MMPOHECCAX U KU3HCACATCIbHOCTH OPraHu3MOB

JlabopaTopHbIe 3aHATHS

KonnuecTBeHHble OTHOMIEHNS B XUMHUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl IO
YPaBHEHUSIM XUMUYECKUX peakuuid. MoJb Kak eIMHULIA KOJIMYeCTBa BeuiecTsa. MoisipHas Macca.
3aKOHBI COXpaHEHUsI MacChl U SHEPTUU. 3aKOoH ABOraapo. MosipHblil 00beM razoB. OTHOCUTENbHAS
IIJIOTHOCTB Ta30B. PacyeTsl 110 ypaBHEHUAM

XUMHUYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIOBUS) Ia30B, KOJINYECTBA

BCIICCTBA

OK 01




Tema 2.2.

OcHoOBHOe co/iep:KaHue 4
DJIeKTPOJIUTHY
e cKast Teoperuueckoe o0yueHue 2
JUCCOLMALIA Teopus 351eKTPOIUTHUECKON qucconraui. MoHbl. DIEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakiiuu noHHOTO
M MOHHBIH obmena. CocTaBlIeHHE pEaKIMii MOHHOTO OOMEHa IyTEM COCTABJICHHS MX IOJIHBIX M COKpAIICHHBIX 2
o0MeH HMOHHBIX ypaBHEHU. KHCIOTHO-OCHOBHBIE PEAKIIUY.
3a7aHus Ha COCTaBJICHUE MOHHBIX PEaKIUi
OK 01
JlabopaTopHble 3aHATHS 2 OK 04
JlaboparopHas paboTa "TUIbl XUMHUUECKUX peakUuii".
HccnenoBanue TUIOB (IO COCTAaBY M KOJIMYECTBY UCXOAHBIX M 00Pa3yIOLIUXCs BEIIECTB) U MPU3HAKOB 2
XUMHUYECKHX peaknuid. [IpoBemeHue peakuii MOHHOTO OOMEHA, OMpPEISICHHE CpPeAbl BOTHBIX
pacTBOpOB. 3aJlaHUs HA COCTABJICHHE MOHHBIX pEeaKIIUi
KonTposabHas
paGora 1 CTpoeHue BelllecTBa U XUMUUECKHE PEeaKIuU 2
Pa3znen 3. CTpoeHue H CBOIiCTBA HEOPTAaHHYECKHX BEIECTB 20
Temas.1. OcHOBHOe coJiep:KaHue 8
Teopernueckoe o0yueHue 6 OK 01
Kanacendurag [Tpenmet Heopranndeckoit xumun. Knaccudukanus HeopraHmueckux BemecTB. [IpocThie U croKHbIE OK 02
usl, BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEHIECTB (OKCUIBI, THAPOKCHIBI, [IK1.2
HOMEHKJIaTypa KHCIIOTBI, COJIM). B3auMOCBS3b HEOpPraHMYECKUX BEUIECTB. ATperaTHble COCTOSHUS BEILIECTBA.
U CTPpOeHHEe Kpucrannnaeckue u amopdusie BemecTBa. THUIIBI KPUCTAUNIMYECKUX PEIIETOK (ATOMHAs, 6
HEOPraHNu4vecK MOJIEKYJISIpHAs, HOHHAs, METaJUTMUECKas). 3aBUCUMOCTh (PM3NYECKUX CBOMCTB BEIIECTBA OT TUIA

HUX BellecTB

KPHUCTAJUIMYECKON PENIETKH. 3aBUCUMOCTh XMMUYECKOM AKTUBHOCTH BEILIECTB OT BUJIa XUMHYECKON
CBSI3HM U TUIIA KPUCTAJUIMUECKOMN perieTku. [Ipuannbl
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 PA3IUYHBIX KJIACCOB (YyrapHbIi ra3, yriaeKucibli

ra3, aMMHaK, ralieHas u3BecTb, HeralieHasi U3BeCTh, IUThEBAsl CO/Ia U APYTUX): HAa3bIBAaTh U
COCTaBISATH (OPMYJIBI XUMUYECKUX BEUIECTB, OMPEICIIATh IPUHAICKHOCTD K Ki1accy. cTouHuKH
XUMHUYECKON nHpopMaiuu (cpencTB MmaccoBoit nHGopMmaruu, cetb Uutepuet u npyrue). [lonck
uH(pOpMAIIMK TI0 HA3BaHUSM, UACHTHU(DHUKATOPAM, CTPYKTYPHBIM

bopmynam

Tema 3.2.
PdPuzuko-
XHMHYECKHE
CBOJiCcTBa
HEOPraHM4YecKuX
BellleCcTB

OcHoBHOE€ CodcpiKaHue

TeopeaneCKoe oﬁyqelme

Mertamibl. O6ume pu3nyeckre 1 XMMUIEeCKHEe CBOMCTBA METa/UIOB. CIIOCOOBI OTYYCHUSI.
3HayeHre METAJJIOB U HEMETAJIJIOB B IIPUPOJE U JKU3HEESITEIbHOCTH YeJIOBEKA U OPraHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hewmerannsl. O0mue ¢puszndeckue 1 XUMHYECKUE CBOMCTBA HEMETAJUIOB. TUTTHYHBIE
cBoiictBa HeMeTayu1oB IV- VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COeAMHEHUI HEMETAILIOB.
KpyroBopoTbl OMOT€HHBIX JIEMEHTOB B IPUPOJIE.

JlabopaTopHbie 3aHATHS

XUMHYeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/II[OB, THAPOKCHUOIOB,
KUCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOICTB MIPOCTHIX BEIIECTB, BOJAOPOIHBIX
COGI[I/IHGHI/II\/'I, BBICHIUX OKCHUAOB U THAPOKCHUIOB.

JlaGopaTropHble 3aHATHSA

JlaGopaTtopHnast pabota «CBoOICTBa METAIUTOBY». B3anmoielicTBrEe METAIIJIOB C BOJIOH, a TAKXKE C
pacTBOpaMH COJIed U pacTBOpaMu KHUCIIOT. B3anmoielicTBie CEpHOM U @30THOM KUCIIOT C MEJBIO.
CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIIUN C yHaCTUEM MTPOCTHIX U

CJI0’KHBIX HEOPTAHMUYECKHUX BEIIECTB: METAJJIOB U HEMETAJIIOB; OKCHJI0B METAJIJIOB

OK 01
OK 02
K 1.2




JlaGopatopHas paboTa «XapakTep AUCCOLUALMH PA3INYHBIX THIPOKCHIOBY.

CocraBieHne ypaBHEHUN XUMUYECKUX PEAKLUM C y4aCTUEM IIPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB:, HEMETAJUIOB  aM()OTEPHBIX JIEMEHTOB; HEOPTAHUYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX T'MIPOKCUI0B; HEOPraHUYECKUX COJIEH,

XapaKTEePU3YIOLUX UX CBOKCTBA.

Tema 3.3. OcHoOBHOE coaepkaHne 2
JlaGopaTopHble 3aHATHS 2
HUnentuduran JlaGopaTopnas padora «MneHTH()HUKALMSA HEOPTaHUYECKUX BEILECTBY.
us Pelienue KCepUMEHTANBHBIX 33124 110 XUMHYECKUM CBOWCTBAM METAJIOB MHEMETAJLIOB, 10 OK 01
HEOpraHu1ecK PacIO3HABAHMIO U TIOJIy4YEHHIO COCAUHEHHI METAUIOB U HEMETAILIOB. 2 TK1.2
H X BelllecTs N nentrduKanys HEOPraHUUECKHMX BEILECTB C MCIONIb30BAHMEM MX (PU3HKO-XMMHYECKUX CBOMCTB,
XapaKTepHbIX Ka4eCTBEHHBIX peakiuii. KauecTBeHHbIE peakiuy Ha cyIbpaT-, KapOOHAT- U XJIOPHI-
AHMOHBI, Ha KATHOH aMMOHMSI
KonTposabHas CEoii
BOICTBA HEOPTaHHYECKHUX BeleCTB 2
paborta 2
Pasnen 4. CTpoenue u CBOICTBA OPraHUYeCKUX BellecTB 28
Tena 4.1 OcCHOBHOE co/iepKanmne 5
Kuaacenpukanus Teoperuueckoe o0yueHue 4
, CTPOEHHE U I[TosiBNIeHHE U pa3sBUTHE OPraHUYECKON XMMUM KakK HayKH. IIpeaMeT OpraHM4YecKoi XMMHUH.
HOMeHKIATYpa MecTo U 3HaYEHHE OPraHUYeCKOil XMMUM B CHCTEME ECTECTBEHHBIX HAYK.
OprAHMUECKHX XHMUUECKOE CTPOCHHE Kak TOPAJIOK COCAMHEHHS aTOMOB B MOJICKYJIC CONIACHO X BACHTHOCTH.
OCHOBHBIE TTOJIOKEHHSI TEOPUH XUMUYECKOTO CTPOEHUSI OpraHndeckux coeanHenuit A.M. bytieposa.
Bemecrs VIJIepoaHbIi CKEJIET OpraHMYecKodl MOJEKYINbl. 3aBUCMMOCTh CBOWCTB BEHIECTB OT XMMHYECKOTO 4 OK 01
CTpoeHus MoJeKy1. M30Mepust 1 H30Mephl. OK 02
[Monsarue o GpyHKIMOHANBHOM rpynne. Pagukan. [IpuHIUNBI K1accu)UKALUMUA OPraHHYeCKUX TIK1.2
coeHeHuit. MexkayHapoaHas HOMEHKIATypa ¥ IIPUHIHUIIBI HOMEHKIATYPhl OPraHMueCKHX
coenunenuii. [ToHsTHE 06 a30TCOAEPKAIINX COETMHEHHUAX, OMONOTMYECKH aKTHBHBIX BENIECTBAX
(yrnesojax, kupax, OelKax H JIp.), BHICOKOMOIEKYISAPHBIX COeIMHEHUAX (MOHOMED, TIOJIUMED,
CTPYKTYpPHOE 3B€HO)
JlabopaTopHble 3aHsATHS 2

HOMCHKHaTypa OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ OTACJIbHBIX KJIaCCOB (HaCBIH_[eHHBIG, HCHACBIIIICHHBIC




H apOMAaTHUYCCKUE YTIIEBOAOPOJAbI, CIIMPTHI, (beHOJ'IBI, aJIbaACTUIbI,

KETOHBI, KapOOHOBBIE KUCIOTHI U Ap.) CocTaBIeHUE MOTHBIX U COKPALLEHHBIX

CTPYKTYPHBIX (hOPMYJI OPTaHMYECKHUX BEIIECTB OTACIbHBIX KJIACCOB, UCTIOIb3Ys HX HA3BAHUS

M0 CUCTEMaTHU4YE€CKON 1 TPUBUAILHON HOMEHKJIAType (3THIICH, alleTUJIEH,

rmnepuH, GeHo, GopManbaerua, YKCyCHas KUCI0Ta, TIUIMH). PacueTs mpocrelieit popmyiis
OpPraHUYECKON MOJIEKYJIBI,UCXOJISl U3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2 OcHoOBHOe co/iep:KaHue 14

CoiicTa Teopernueckoe o0yueHue 10

OpraHn4ecK

uXx . -  OU3UKO-XUMHYECKUE CBOWMCTBA OPraHUYECKUX COCIUHEHUM OTIEIBHBIX KJIAcCOB (OCOOEHHOCTH OK 01

COCTUHCHUH KJacCU(pUKAMM ¥ HOMEHKIATyphl BHYTPH KJacca; TOMOJIOTMUECKUN psag u obmas dopmyna; 4 OK 02
n3oMepusi; (U3MYSCKHE CBOWCTBA; XUMHUYECKHE CBOWMCTBA; CIOCOOBI IOJYYCHHUS): TPEACIbHBIC OK 04
YIIeBOAOPOAbl (ANKaHbl ¥ LMKIOANKaHbl). ['OpeHne MeTaHa Kak OJUH U3 OCHOBHBIX MCTOYHUKOB K12

TEeIUIa B IPOMBILIEHHOCTH U ObITy. CBOMCTBA MPUPOJHBIX YIJIEBOJOPO/IOB, HAX0XK/IECHNUE B IPUPOJE U
IIPUMEHEHHE AJIKAHOB;
- IpeleNnbHble YIIEBOIOPOAbl (IKaHbl # LUKJIOAIKaHbl). ['OopeHre MeTaHa Kak OJMH M3 OCHOBHBIX
UCTOYHHKOB TEIUIA B MPOMBIIUIEHHOCTH U ObITY. CBONCTBA MPUPOAHBIX YTIEBOAOPOAOB, HAXOXKICHHUE
B [IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

HenpeeNbHble (aJIKEHbI, ATKUHBI U aJIKaJIME€Hbl) U ApOMATUYECKUE YIIIEBOAOPOIbI.

I'openue aneruneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU ISl CBAPKU U PE3KU
METAJIJIOB
- KHCJIOPOACOAEpIKaIlle COeAMHEHUS (CIUPTHI U (PeHOIIBI, KapOOHOBBIE KUCIIOTHI U A(PUPHI, 2
aJbJIETU/Ibl U KETOHBI, XKUPHI, yTaeBoibl). [IpakTHueckoe npuMeHeHue 3TUIEHIINKOIIS, TIUIEPHHA,
¢denona. [lpumenenue Gpopmanbaeruia, aneTaabaeruia,
- YKCYCHOM KUCIOTHL. MbljIa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. Morolue cBOWCTBa Mblia

-a30Tco/iepKallue COeAMHEHHsI(aMUHbBI U aMUHOKHUCIIOTHI,0e11k1 ). BbiIcokoMoekysipHbIe 4
COEMHEHUS(CUHTETUYECKHE U OMOJIOTHYECKU aKTUBHbIE). MOHOMED,TOJMMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus STUIeHa KaK OCHOBHOE HAIPABJICHHUE €0 MCIOJb30BaHus. [ eHeTnyeckas CBs3b
MEXY KJIaCCaMHU OPTaHUYECKUX COCIUHEHUM.

JlabGopaTropHble 3aHATUA 2

CBolicTBa OpraHMYECKUX COEAMHEHUN OTJIENbHBIX KJIACCOB (TPUBHAJIbHAS U MEXY
HapOoJHAas HOMEHKJIATypa, XMMUYECKUE CBOWCTBA, CIOCOOBI MOTYyYCHHS):
npeieNbHbIe (AJIKaHBI U IUKJIOATKAHBI), HEPeIeIbHbIC (aJTKCHBI, AIKUHBI U aJTKaIUCHBI) 1




apoMaTHYECKHE YTIIEBOIOPOIbI, CIUPTHI U (HheHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,

aJIbJIETU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS. 3aJaH1sl Ha
COCTaBJICHUE YPAaBHEHUM XUMHYECKUX PEAKIIHH ¢ y4aCTHEM OpPraHU4YeCKHX BEUIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOECHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCIE N0 NPEIOKEHHBIM IEeTOoYKaM IpeBpalleHuil),
XapaKTEPU3YIOIUX XUMUYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHHUN OTAEIBHBIX KIaCCOB, CIIOCOOBI
UX TOJy4YeHHs] M Ha3BaHUWE OPraHUYECKUX COCIUHEHU MO TPUBUAIBHON WIM MEXAYHapOIHOU
CUCTEMATUUYECKON HOMEHKJIATYpeE.

Pemennie npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33JaHUI HAa CBOIICTBA OPraHUYEeCKUX
COEJIMHEHUH OTAEJIbHBIX KJIACCOB

JlaGoparopHasi pabora

JlaboparopHas pabora  "lIpeBparienus OpPraHUYECKUX BEUIECTB  IPU  HarpeBaHHu".
[TosyueHue 3TuI€HA U U3YYEHHUE €ro CBOMCTB. MoeIMpoOBaHNE MOJIEKYJ U XUMUYECKUX
MpeBpalleHHii Ha pUMepe 3TaHa, TUJICHA, alleTHIICHA U JIp.

Tema 4.3
Nnentuduxanu
ST OPTaHUICCKHIX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOH
EATETLHOCT

1 yejaoBeKa

OcHoBHOE€ CoAcpiKaHue

TeopeTuquKoe oﬁyqelme

buooprannueckue coenuHenus. [Ipumenenue u 6uonorndeckas poib yrieBoaoB. OKUcIeHne
YIJI€BOJIOB - HCTOUYHUK SHEPTUU JKUBBIX OpraHn3MoB. O01acTi MPUMEHEHHUS] aMUHOKHUCIIOT.
[TpeBpaienust 6eKOB MUIIK B OpraHu3Me. bruonornueckue pyHkuuu

6enkoB. buonornueckue ¢pyHKIUM kUpoB. Posb opraHnyeckoi XUMUN B PEeLLIEHUH MPoOIeM MUILEBOI
0e30macHOCTH

Posnb oprannueckoil XMMUU B pelieHUH MpobieM SHepreTuYeckoit 6€30MacHOCTH, B pa3BUTHH
MEAMIMHBI, CO3/JaHUU HOBBIX MaTEpUajIOB, HOBBIX HICTOYHUKOB HEPTUHU (AJIbTEPHATHBHbBIE
VCTOYHUKH dHEprun). OnacHOCTh BO3AECHCTBHSI HA )KMBBIE OPIaHU3Mbl OPTaHUUECKUX BEIIECTB
OTJIENbHBIX KJIACCOB (YTIE€BOAOPOAbI, CIIUPTHL, (PEHOIIBI, XJIOPOPraHUYECKHE TPOU3BOIHBIE,
QJIbJIETU/IBI U JIP.), CMBICJI [TOKA3aTeNsl MPEAEIBbHO JOMYCTUMOM KOHLEHTPALlUU

JlabopaTopHble 3aHATHS

JlaGopaTtopHas padora: "UnenTudukaiys opraHndecKuX COSTMHEHUI OTIEIbHBIX KJIacCOB"
WNnentudukanus OpraHnYecKuX COENUHEHUN OTACNbHBIX KIAcCOB (Ha MpUMEpe ajibAETHOB,

Kpaxmaja, YKCYCHON KUCIIOTHI, OSJIKOB | T.II.) C UCTIOJIb30BAHUEM X

(U3UKO-XMMHYECKUX CBOMCTB M XapaKTePHBIX KaUECTBEHHBIX peakuuid. JleHaTyparus Oenka npu

HarpeBaHuu. lIBeTHble peakuuu OesnkoB. BO3HHKHOBEHHE AHATUTHUYECKOrO CHUTHAlA C TOYKH

3pEHMs] XUMUYECKHUX MPOLIECCOB IPU NPOTEKAHUU KAaYECTBEHHOM

OK 01
OK 02
OK 04
K 1.2




p€aKknuu, HO3BOJ'I$[IOH.[CI>1 I/II[eHTI/I(bI/II_[I/IpOBaTB MIPpCAT0KECHHBIC OPraHNYCCKUEC BEIICCTBA

KoHnTpoabsn
as pabora 3

CTpyKTypa U cBOiicTBAa OPraHMYeCKHUX BeleCTB

Pazpeu 5. Kunernveckne u TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX peakuuii
Tema 5.1
OcHOBHOe coiep:KkaHue
CxopocTh
XAUMHIYECKHX Teopernueckoe 00yuenue
peaKuuii. CKopocCTh peaklMM, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (PAKTOPOB: MPUPOIbl PEarvupyroliux BELIECTB,
XuMHIecKoe KOHLIGHTPAllUl pPEArupyloIIMX BELIECTB, TEMIEPATypbl W IUIOMIAJAM PEAKLUHUOHHON IMOBEPXHOCTH.
paBHOBECHUE TerutoBbie 3P PEKTHl XUMHUYECKHX peaKIuid. DK30- M IHAOTEpMUYECKUe, peakinuu.O0paTuMoCcTh OK 01
peakiuii. XHUMHUYECKOE€ pPABHOBECHE M €ro CMEIIEHUE TMOJ JCHCTBHEM pa3iHuHbIX (HaKTOPOB
(KOHLIEHTpalMsl peareHTOB WJIM NPOAYKTOB pEaKlMM, JaBJIEHUE, TeMIeparypa) Uil CO3AaHMS OK 02
ONTUMAJIbHBIX YCIOBUN MTPOTEKAHUS XUMUYECKUX IIK 1.2
npoueccoB. [Ipunmun Jle [llarense
JlabGopaTropHble 3aHATUSA
Perennie npakTHKO-OPHEHTUPOBAHHBIX 3a/IaHUI Ha aHaIU3 (AKTOPOB ,BIHSIONINX HA H3MEHEHHE
CKOPOCTH XUMHUYECKOM peaklyu, BT.4 ¢ HO3ULUHN SKOJIOTHYECKH L1e1eCO00pa3HOro MOBEACHHS B
OBITY ¥ TPYAOBOU JEATEILHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPY’KAIOIIEH MPUPOTHON
CpeJBl.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHN HAa npuMeHeHnue npuHuuna Jle-Illarense ms
HAXO0XJ/ICHUS HAMPABIICHUS CMEILIEHUsI PABHOBECHS XUMHUECKON peaKIiK U aHal3 aKkTopoB ,
BJIMSIIOLIMX HA CMEIIEHNE XUMUYECKOTO0 PaBHOBECHSI.
Pazneua 6. PacTBOpsI
Tema 6.1. OcHOBHOe co/iep:KaHue
Iloustue 0 Teopernueckoe odyuenue
pacTBopax PactBopenne kak ¢uznko-xuMuueckuil mporecc. PactBopsl. CriocoObl MPUTOTOBICHUS PACTBOPOB. OKO1
PactBopuMocT. MaccoBast 1011 pacTBOPEHHOro BemiecTtBa. (CMBICH TOKa3arensl MpeaeabHO OK0.2.
JIOMTYCTUMON KOHILIEHTPAIMH U €r0 UCIOJIb30BAHKE B OLEHKE SKOJIOIMYECKON 0€30MacHOCTH. I?IE 272

[TpaBuiia YKOIOTUYECKH 1IEJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOM JEATEILHOCTH B IENSIX
COXPAHEHHUsI CBOETO 37J0POBbS U OKPY’KAIOIIEH MPUPOIHON Cpeibl; OAaCHOCTh BO3JACHCTBUS HA KUBbIE




OpraHU3Mbl OIIPENIEIICHHBIX BelIECTB. PellleHne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 33JJaHUH Ha
pacTBOPBI, UCTIOIB3yeMbIe B OBITOBON U MPOU3BOJACTBEHHON JIEATEIHHOCTH YEIOBEKA

Tema 6.2
HccaenoBanue
CBOIiCTB

pacTBOpoOB

OcHoBHOe coep:kaHue

JlabopaTopHble 3aHATHSA

JlabGopaTtopHast pabota «I[IpuroroBieHue pacTBOPOB».

[IpurotoBneHue  pacTBOpoB  3aJaHHOM  (MaccoBOM, %)  KOHUEHTpauuu (C  IPaKTHUKO-
OPHEHTHPOBAaHHBIMU BOIPOCAaMH) M OIpPEJENICHHE Cpelbl BOAHBIX pacTBopoB.Pemenne 3agau 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 OK 01
HOIl pa3MyYHbIX MCTOYHHUKOB (HayuyHas M Yy4yeOHO-Hay4yHas JuTepaTypa, CpeICcTBa MacCOBOU 2 OK 02
NEeSATEIbHOCTH uH(popMmanuu, cetb HTepHeT) OK 04
YyeJnoBeKa
JlaGopaTopHble 3aHATHSA OK 07
2 K 1.2
[Touck 1 aHanu3 KEHCOB O MPUMEHEHUN XUMUYECKHUX BEIIECTB U TEXHOJOTUM C yI€TOM Oy IyIIe
npoecCHOHANBEHOM NESTEIbHOCTH 110 TeMaM: KPAaCKU, UCTOYHUKHU YHEPTHH, OPTaHUYECKUE U 2
MUHEpPAJIbHBIE y100pEHUs, IEKAPCTBEHHBIE BEIIECTBA, OBITOBAsT XUMUSI.
3amura: [IpeacraBieHne pe3ynbTaToB pelIeHus KeHCoB B (opMe MUHU-IOKIIaJa ¢ pe3eHTauuen
NuauBuayaabHbId NPOEKT 2
IIpome:xkyTouyHast aTTecTanus Mo AMcUMILIMHE (AuddepeHuMpPOBaHHBIN 3a4eT) 2
82

Bcero




3. YCJIOBUS PEAJIU3ALIMA ITPOTPAMM OBIIEOBPA30BATEJIBHOI
YYEBHOM JUCLUILINHBI

3.1 Jlas peanu3anumu nporpaMmbl  0011e00pa3oBaTebHON  y4eOHOH JIMCHUIIUHBI
NpeayCMOTPEHbI cJieAyIolue creluaabHble MOMeIleHus :

KaOuHeT XuMuu, OCHAIICHHBII 000PYIOBAaHHEM U TEXHUYECKUMU CPEJICTBAMH OO0YUICHHS:

O6opynoBanue: Paboune mecra mpenogaBarenss U 00y4arolIMXcs: JAOCKa MenoBas -lmrT.,
CTOJI y4eHHYecKui — 16 mrT., cTyn yuyeHnyeckut — 32 mr., cron — 1 mr., ctyn — 1 mwrT., *Kamo3u
BEpTUKAJIBbHBIC - 3 MIT., ceid - 1 mT.

KoMrmutekT yueOHO-MeTOAMYECKO TOKYMEHTAIIUH, TUIAKAThI

TexHuueckue cpeicTBa O0Oy4deHHs: MYJIbTHMeIUHHOE 000pyaoBaHUE (HOYTOYK, SKpaH Ha
LITATUBE, TPOEKTOP)

3.2 UudopmanuonHoe odecrieueHne peaju3alu NPorpaMmmbl
OcCHOBHBIE HICTOYHUKHU:

1. Tabpuensu O.C., OcropoymoB WN.I'., CrnagxkoB C.A. Xumus (6a3oBblii ypoBeHb) 10 kiacc
VYueonuk [Ipocsemenne 2022 ron

2. Tabpuensu O.C., OcropoymoB W.I'., CrnagxoB C.A. Xumus (6a30Bblii ypoBeHb) 11 kitacc
VYueonuk [Ipocsemenue, 2022 rox

3. Hukutuna H.I'. O6mas u neoprannueckas xumus. B 2 4. Yacts 1. TeopeTuueckre OCHOBBHI:
YU4eOHHMK M MPAKTUKYM JIsi CpenHero npodeccnonambHoro obpasosanust / H.I'. Hukuruna, B.J.
I'peGenbkoBa. — 2-¢ u3a., nmepepad. u gon. — MockBa: M3garenscrBo Opaiit, 2020. — 211 c. —
(ITpodeccuonanproe obOpazoBanue). — ISBN 978-5-534-03676-3. — Pexum moctyma:
www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-
438695

4. Huxkutuna H.I'. O61mas n Heopranuueckas xumus B 2 4. Yactp 2. XuMHUsl 3J1EMEHTOB: Y4€OHUK U
MIPAKTUKYM 1715 cpeqHero npodeccuonansHoro oopazosanus / H.I'. Hukutuna, B.U. I'pebenbkoBa.
— 2-e wusn., mepepadb. m gmom. — MockBa: M3marenmsctBo IOpaiit, 2022. — 322 c. —
(ITpodeccuonanboe obOpazoBanue). — ISBN 978-5-534-03677-0. — Pexum poctyma:
www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-
438696 1omoTHUTEIbHbIE HCTOYHUKH:

1. https://infourok.ru/



4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
OBIIIEOBPA30BATEJBHON YYEFHON JUCHUILIAHBI

KouTposb 1 o1ieHKa pe3ysnbTaToB 00y4eHUs OCYIIECTBISETCS MPEnoiaBaTeieM B Ipoliecce
MPOBEJICHUS TPAKTHUUYECKUX 3aHATHI U 1a00paTOPHBIX PabOT, TECTUPOBAHMSI, & TAKKE
BBITIOJTHEHUS O0yJArOIIMMICS] HHIUBUTyaTbHBIX 33/IaHU, TPOEKTOB, HCCIICTOBAHUH.
Pe3ynbTarel 00yueHus OnpeaenstoT, 4To 00yyarouirecs 10 KHbI 3HaTh, TOHUMAaTh U
JEMOHCTPUPOBATH IO 3aBEPIUICHUU U3YUCHUS AUCIUTUIMHBI.

Jist bopmupoBaHus, KOHTPOJIS M OIIEHKU PE3yIbTaTOB OCBOCHUS yUeOHOU
JUCIUIUIMHBI UCIIOJIB3YETCS] CUCTEMa OLIEHOYHBIX MEPOIIPUATHI, MpeacTaBistonias cooon
KOMIUICKC Y4eOHBIX MEPOIPHUATHIA, COTIIACOBAHHBIX C pe3yJIbTaTaMu O0yUeHUS U
chopmynupoBanHbiX ¢ yueToM @I'OC COO (mpeaMeTHbIE pe3yNIbTaThl 10 TUCIUTUINHE) U
dI'oC CI10

gg/ Moayas/Pa Pe3yabTaT 00yuyeHus Tuner OHeHO‘uleIX
3pen/Tema MepOnpUusTHI
| OcHOBHOe co/iep:KaHue
1 Paznean 1. Dopm
OcHoBbI PMYAHpOBATE
0a3oBble
CTpOeHust
pe— MOHSATHS U
3aKOHbI XUMHHU
1.1 OK 01 Crpoenue CocraBnsTh 1. Tect «Crpoenne atomoB
aTOMOB XUMHYeCcKHe (HOpMYIIbI XUMHHCCKHX 5ICMCHTOB 1
Oy —— R — NPUPOJIAa XUMHYECKON CBSI3M.
3JEMEHTOB U COOTBETCTBUU CO 2. 3ajia4M Ha COCTABIICHHE
npupoia CTENEHBIO OKUCIEHHS XAMUICCKAX 5
XIMIYECKOi e p—— (bopMyIT IByXaTOMHBIX COCTUHEHUIN
CBA3M 3JIEMEHTOB, UCXOJIS U3 (oKcn10B, CyTbdHIOB, THAPHTIOB H
BAJIEHTHOCTH U DJIEK T.IL).
TPOOTPHIATENBHOCTH 3.3aanus Ha MCTIONB30BaHHE
XHUMHUYECKON CUMBOJIUKHU U
Ha3BAHUU COEIUHEHMI IO
HOMEHKJIATYpE MEXTYHAPOTHOTO
CO103a TEOPETUYECKON 1
MPUKIIATHON XUMHHU U
TPUBHAJIBHBIX HA3BAHUH XUMUYCCKHX
bopMysT IByXaTOMHBIX
coeuHeHUH (OKCUIOB, CYyTb(UIOB,
THPUIOB U T.I1.) U IPYTHX
HEOPTraHUYECKUX COCTUHECHUI
OT/JCNTbHBIX KJIACCOB
JlaGopatopHas paboTa s
COCTaBJICHUS
1.2 OKO1 TMepuomuec XapaKrepHIoBaTS 1. Tect «MeTanJH/IquKVI/Ie /
OK 02 KU 3AKOH I HEMETaTHYECKUE CBONCTBA,
Ta6mana JLU. XUMUICCKHC AJIEKTPOOTPHUIIATSITLHOCTD U
Menzeeesa SJICMEHTBI B CPOJICTBO K AJIEKTPOHY XHMHUYECKUX
COOTBCTCTBHH C HX 9JICMEHTOB B COOTBETCTBHE C UX
HONOXKCHUEM B AJIEKTPOHHBIM CTPOECHUEM U




MEePUOINYECKOMN
CHCTEME XMMHYCCKUX
anemenToB JI.1.
Menneneena

MOJIOKEHUEM B IEPUOINYECKON
CUCTEME XMMHUYECKUX 3JIEMEHTOB
J.N.

MenneneeBay.

2. IlpakTHyeckue 3a1aHKs Ha
YCTaHOBJICHUE CBSI3H MEXIY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U NEPUOAUYECKUM
W3MEHEHUEM CBOMCTB XUMHUUYECKUX
3JIEMEHTOB M UX

COEJIMHEHUH B COOTBETCTBUH C
nosioxxenueM Ilepuonnueckon
CHUCTEME.
IIpakTHKO-OpHEHTUPOBAHHBIE
TEOpPETUYECKHUE 3aaHus HA
XapakTepHU3aLUI0 XUMHYECKUX
aeMeHTOB: «MeTtandyeckue /
HeMeTaJlJIMYeCKIe CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY XMMHUYECKUX
AJIEMEHTOB B COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOECHHUEM U
MOJI0KEHUEM B TIEPUOIMYECKOM
CHUCTEME

XUMUYECKUX djieMeHToR .M.
MenpeneeBay

Pazpea 2.
XHUMHYECKH €
peakuumn

XapakrTepu3oBaThb
THIIBI XUHMHYECKUX
peakuui

KonTpoubnas padora «Ctpoenue
BellecTBA U XUMHYECKHe PeaKIum»

2.1

OK 01
OK 04

Turbsl
XUMHYECKUX
peakuui

CocTaBnsTh peakuuu
COCIMHCHHS,
pasnoxeHus, oOMeHa,
3aMeIlCHHUS,
OKHUCJIUTEIbHO-
BOCCTAHOBHUTEJILHBIE
peakuumn

1. 3amaum Ha cocTaBiIeHUE ypaBHEHUI
peaKkuuii:

- COCIMHEHHS, 3aMEeICHUS,
pasnoxeHusi, 0OMeHa;

- OKHCJIHMTEIEHOBOCCTAHOBHTEIBHBI
X PEaKIMi ¢ UCMOJIb30BAHUEM

METOJ1a IIEKTPOHHOTO

OanaHca.

2. 3aj1auu Ha pacueT MacChl BEIIECTBA
WM 00bEMa Ta30B 10 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE MITH
00BEMY OJTHOTO U3 y4aCTBYIOUIHX B
PEaKIMK BEIIECTB; PacYEThI MaCCHI
(00BEMa, KOTMUYECTBA BEIIECTBA)
MPOIYKTOB PEAKIINH, €CITH OJTHO U3
BEIIIECTB UMEET

2.2

DIEKTPONIUT
nyecKas
JIFICCOIHAITA S
" HOHHBIN
oOMeH

CocTraBnsATh ypaBHEHUS
XUMHUYECKHX PeaKIuu
MOHHOI0 0OMeHa C
y4acTHEM
HEOPraHUYECKUX
BELIECTB

1. 3agaHus Ha COCTaBIEHUE
MOJIEKYJISIPHBIX U

MOHHBIX PEaKIUi C y4acTHeM KUCIIOT,

OCHOBAHUU U COJIEH, YCTAHOBIICHUE

M3MEHEHHUS KHUCIIOTHOCTH CPEJIbl

2. JIaboparopHas pabota "Tursl

XUMHUYECKHUX peaKiuii”

Pazgen 3.
Ctpoenue n
CBOMCTBa
HeOpraHm4e
CKHX

HccaenoBars cTpoeHue

M CBOMCTBA
HEOPraHu4ecKux
BellecTB

KonrpoJsbHas padora «CsoiicTBa
HEOPraHU4eCKUX BellecTB»




BelIeCTB

3.1

OK 01
[1K1.2

Knaccuduka
1y,
HOMEHKJIATY
pau
CTpOCHHUE
HEOpraHuye
CKHUX
BEIIECTB

Knaccudumuponar
b HEOPTaHUYECKUE
BEIIECTBA B
COOTBCETCTBHUH C UX
CTPOCHUEM

1. Tect «HoMeHknarypa u Ha3BaHue
HEOPraHUYECKHUX BEILECTB UCXOMS
U3 UX XUMUYECKOU (HopMyIIbI TN
COCTaBJICHUE XUMHUYECKOMN
bopMyIIbl UCXO/I U3 HA3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3a/1a4u Ha pacyeT MacCOBOM
JI0JIA (MacChl) XUMUYECKOTO
aJIeMeHTa (COSMHEHNS) B
MoJIeKyJie (CMecH).

3. [IpakTuyeckue 3a1anus Mo
KJaccu(uKalum, HOMEHKIIAType u
XUMHUYECKUM (hopMyiiam
HEOPraHWYECKUX BEIECTB Pa3IUUHBIX
KJIACCOB.

4. TlpakTH4eckue 3aJlanus Ha
ompezeNeHne XUMUYECKOU
AKTUBHOCTH BEIIECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3U U TUIA KPUCTAIUIMYECKON
pEIIeTKH

3.2

OK 01
OK 02
[1K1.2

dusnko-
XUMHAYECKHE
CBOMCTBa
HEOpraHu4ec
KHX BEILECTB

YcranaBauBaTh
3aBUCUMOCTH (PH3HKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BELIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, @ TAK)KE THIIA
KPUCTAJUIMYECKON
pemeTKn

1. Tect «OcOOEHHOCTH XUMHUECKUX
CBOMCTB
OKCHUJOB, KHCJIOT, OCHOBaHU,
aM(OTEepHBIX THAPOKCUIIOB U
coJIei».
2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKIUU C
y4acTUEM MPOCTHIX U CIOKHBIX
HEOPraHMUYECKUX BEILECTB: OKCUIOB
METaJIJIOB, HEMETAJIJIOB U
aM(OTEepHBIX 2JIEMEHTOB;
HEOpPraHMYECKUX KUCIIOT, OCHOBaHUM
"
aM(pOTEepHBIX THIPOKCUIOB,
HEOPraHUYECKUX COJIEH,
XapaKTepU3YIOLINX UX CBOMCTBA U
CHOCOOBI MOTYYEHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUsl HAa CBOWCTBA
U TIOJTy4eHHE HEOpraHNYEeCKUX
BELIECTB

3.3

OK 01
OK 02
OK 04

UNnentuduka
s

HEOpTraHWYIeC
KHX BEIIECTB

Uccnenosarts
KaueCTBEHHbIE PEAKIINU
HeOpI‘aHI/IquKI/IX
BCIIIECTB

1. IIpakTUKO-OPUEHTUPOBAHHBIE
3aJJaHMS [0 COCTABJICHUIO
XUMUYECKUX PEAKIUHN C yHaCTUEM
HEOPTaHUYECKHUX BEIIECTB,
UCIIOJBb3YEMBIX ISl KX
UJIEeHTU(DUKAIIH.

JlaGopatopHas pabora:
"Unentudukanus
HEOPraHMYECKUX
BelecTB"

4.1

Knaccuduka

Knaccudumnuponars

1. 3a11aH1/151 Ha COCTaBJICHHE Ha3BaHUM




OK 01 LM, OpTraHUYECKHE OpraHUYEeCKHX COCAMHEHHUH 110
IIK 1.2 HOMEHKJIATY BEILIECTBA B TPUBHUAIIBHON WJIM MEXKIyHAPOIHON
pa U CTPOEHUE | COOTBETCTBHMHU C UX CHUCTEMaTHYECKONH HOMEHKIIATYpe.
OpraHUYEC KUX | CTPOCHHEM 2. 3aj1aHus HA COCTaBJICHUE
BEIIIECTB HOJIHBIX U COKPAILLEHHbIX
CTPYKTYPHBIX (OpMYIT
OpPraHWYECKUX BELIECTB OTJCJIBHBIX
KJIACCOB.
3. 3agaun Ha oIpeesIeHUe
IIPOCTEUILIEH
4. (hopMyJIbl OPraHUYECKOM
MOJIEKYJIbI, UCXO0/1 U3 3JIEMEHTHOTO
cocrana (B %)
4.2 OK 01 CpoiicTaa YcraHaBnuBarthb 1. 3ananus Ha COCTaBIeHNe
OK 02 OpraHHueCK 3aBUCUMOCTD q)mumco- YpaBHEHUU y
OK04 X XHMHYECKHX CBOHCTB XUMHUYECKHUX PEAKINH C
[1K1.2 coeauHenuil HEOPTraHUYECKUX Y4aCTHUEM OPraHUYCCKUX
BEILISCTB OT CTPOCHUS BCIICCTB HAa OCHOBAHUHU UX
aTOMOB M MOJICKYJI, a COCTaBa U CTPOCHHUA.
TaK)Ke THUIIA 2. 3ajjaHMsl HA COCTABJICHUE
KPUCTAUTHICCKOM YPAaBHEHUI XMMUYECKUX PEAKIUH,
peleTKH WITIOCTPUPYIOIIUX XUMUYECKHE
CBOIICTBa C yU€TOM MEXaHU3MOB
IPOTEKaHUs JAHHBIX pEaKIUi 1
TE€HETUYECKOM CBSI3U OPraHUYECKUX
BEIIIECTB Pa3HbIX KJIACCOB.
3. Pacuernsle 3a1aun 1o
YpaBHEHMSIM peakiuil ¢ yyactuem
OpraHMYECKUX BEIIECTB.
4. JIJaboparopHas paboTa
"IIpeBpartieHust OpraHu4ecKux
BEUIECTB IIpU HarpeBaHumn"
4.3 8E 8; Mnentugura Hccnenosats 1. IpakTHKO-OPHEHTUPOBAHHBIC
OK04 L Ka4CCTBCHHbIC 3a/1aHUS TI0 COCTABJIEHHUIO
MK1.2 OpTaHHHCCK MX | PeAKIHH XUMHUYECKHUX PEAKIUN C y4aCTHEM
BCILCCTB, NX OpTaHMHYCCKHIX OpraHMYECKUX BEIIECTB, B T.U.
3HAYEHHUE U COEIMHEHU N HCTIONb3YeMBIX JUTS HX
NPUMEHEHHE B | OTACIbHBIX KIACCOB WIeHTHOMKAIH B
GprroBott 1 OBITY U IPOMBINLIEHHOCTH.
TIpOM3BOACTE 2.JlabopaTopHas padora:
CHHOH "UneHTuduKanus opraHnyecKux
NEATENBHOCT COEIMHEHUH OT/IENIbHBIX KJIaCCOB"
1 YeJI0BeKa
5. Paznex S. XapakTepu3oBaThb
Kunernuec e —
e u Pa3JIMYHBIX
TepMOMHA (paxTopos Ha
MirdecKne paBHOBecHe U
3aKOHOMEPH CKOPOCT
ocTH XMMHYECKHX
e
XHMHYECKH X
peakuuii
5.1 CROPOCTS XapakTepu3oBaTh [IpakTUKO-OpUEHTHPOBaHHBIE




XHUMHUYECKHU X

BJIMAAHHUEC KOHOCHTpaUun

TCOPCTUYCCKHUEC 3aJaHN Ha aHaJIU3

PeaKIHid. pearupyromumx BeuiecTB (bakTOpOB, BIUSAIOLUINX HA
OK 01 XUMUYECKO € U TeMIepaTypsl Ha M3MEHEHHE CKOPOCTH XUMHUYECKON
OK 02 paBHOBeCHE CKOpPOCTh XUMHYECKUX peakuuu. [IpakTuko-
MK1.2 peakuui OpUEHTUPOBAHHBIC 3a/JaHUS Ha
XapakTeprus3oBaTh IIpUMeHeHue npuHuuna Jle-
BIIUSTHUE U3MEHEHUS [aTtenbe 11st HAXOXKIACHUS
KOHIICHTPALIUU HaIpaBJICHUS CMEUICHUS
BEIIECTB, peaKLUu paBHOBECHSI XUMUYECKOW PEaKINH U
cpenbl u aHanu3 (paKTOPOB, BIUSAIOLINX HA
TEeMIEpaTypbl HA CMEIIeHHEe XUMHYECKOTO
CMEIICHHE paBHOBECHS
XUMHYECKOTO 2.JIaboparopnas pabota
paBHOBECHS! «CKOpOf)TB XUMHYECKHUX
peakuuii. CMelenue
XMMUYECKOTO PaBHOBECHS»
Paznea 6. HccaenoBarn
PacTBOpBI UCTHUHHbIE
PacTBOpBHI €
3alaHHBIMH
XapaKTepUCTHKAMHU
OK 01 [TonsiTus o Pasniaarh ucTunmbIe 1. 3aaun Ha IPUTOTOBIICHUE
OK 02 pacTBopax PacHBOpEI PacTBOPOB.
[IK 1.2 IIpakTHKO-OpHEHTUPOBAHHBIE
pacueTHbIC 3a/laHUs Ha
JIICTIEPCHBIE CUCTEMBI,
UCIIOJIb3YeMbIe B OBITOBOW U
MIPOM3BOJICTBEHHOH NIEATETLHOCTH
YeloBeKa
OK 01 Hccnenosa Mccnenosare (pHEHKO' Jlaboparopnas pabota
OK 04 HIE CBOICTE XUMHUYECKHE CBOWCTBA DU OTOBICHIE DACTEODOE"
PHUTOTOBIIEHUE PACTBOPO
K 1.2 PACTBODOB UCTHHHBIX PacCTBOPOB

Il ITpodeccuonanbHo-opu

CHTHPOBAaHHOE cOJiep:KaHue (coaepKaHue NPUKJIATHOT0O MOAYJIs1)

Pa3znea 6.

OleHuBaTh 3amuTa Keiica (¢ yueTrom
Xumusi B NocJeICcTBUS ObITOBOM Oynymeii
ObITY U - npogeccuOHATbHOM
l'lpOH?.le)lCT IPOM3BOACTBEHHO AesiTeJIbHOCTH)
BCHHOH AeATEeJbHOCTH
AEATEILHOC YeJI0BeKA ¢ MO3ULMIA
™ IKOJIOTHYECKOI
T€10BEKa 6e30MacHOCTH
OK 01 XUMIUSL B OLeHuBaTh Keiic (¢ yuerom 6y§ymeﬁ
OK 02 GBITY 1 OCTeCTBHS GEITOBOM po¢eCCHOHATBHON )IVGSITGJ'II)HOCTI/I)
OK 04 MPOM3BOJICTB W MPOM3BOJICTBEHHOT Bo3Mo:xHBIE TEMBI KEUCOB:
OK 07 CHHO eATENBHOCTH 1. IloTenenenue Kiumara "
[1K1.2 JESTENBHOCT ¥ | YelOBeKa ¢ TO3HIMi BBICBOOOK/ICHUE Ta30BbIX THIPATOB
qeJI0BeKa SKOJIOTHYECKON CO iHa OkeaHa
6E30MACHOCTH 2. bynymue Matepuansl 1Jis

aBua-,MalInHoO-, U
prOOPOCTPOCHHS

3. HoBble maTepuanbiaiis
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIbHBIX MPENApaToOB




MHUHHUCTEPCTBO HAYKH U BBICHIET O OBPA3OBAHUSA
POCCHUHUCKOM ®EJIEPAIINN

OEJIEPAJBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHHWE BBICHIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJEMMUS»

CPEJHENNPO®ECCHOHAJBHBINA KOJLUIEK

DoH/1 OLIEHOYHBIX CPeICTB
JUIS IPOBEJICHUS TEKYILEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaliu
1o o0ueodpazoBaTeIbHOM Y4eOHOM QMCUMILINHE
Xumus
s cnenuanabHocTH: 08.02.01 CTponTebeTBO M IKCILUIYaTAMS 31aAHUI U COOPY:KeHMii
(dhopMa poBeIeHHS OLIEHOYHOM MPOLEAYPHI -
oughpepenyuposannsiii 3auem

Uepkecck
2024r.



|. OBILIUE MOJIOKEHUS
®onn oneHouHbx cpenactB (OOC) mpemHasHaueH JUIsl KOHTPOJISI M OLIGHKH 00pa3oBaTelIbHBIX

JTOCTIDKEHUH — oOydaromuxcs,

JAUCHUITIIMHBI «XHUMHI».

DOC

BKJIIO4YAacCT

KOHTPOJIbHBIC  MaTcpUalibl

OCBOMBIIIUX MPOTrpaMMy 0OIIe00pa3oBaTeIbHON

JJIA

yaeOHOU

MNpOBCACHHUA  TCKYLICIO KOHTPOJA U

MIPOMEKYTOYHOM arTecTanuu B hopme qu(epeHunpoBaHHOIO 3a4eTa.

@®OC pazpaboran B cooTBeTCTBUU ¢ DeaepanbHbBIM TOCYIaPCTBEHHBIM 00pa30BaTeIbHBIM
cpemHero oOmiero oOpa3oBaHusi U pabodeld mporpamMmoi 001e00pa3oBaTeIbHOM
y4eOHOU JUCIUILTUHON «XUMUS.

CTaHIapTOM

1.1 Ilnanupyemblie pe3yJbTAThl 0CBOEHHUS 00111e00pa30BaTeJIbHO JUCIUIIMHBI B

cootBeTrcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO:

Kon n Il1anupyemMpble pe3yabTaThl 0CBOCHHS AUCHUTIIHHBI

HaMMeHOBaHHUe

dopmupyembIx O61mue JAncuunianHapHbIie
KOMIIeTeHIH
OK 01. B yacTu Tpya0BOI0 BOCIIUTAHMS: - BJIAJIETh CUCTEMON XMMUYECKUX 3HAHUM,
Bri6upats - TOTOBHOCTb K TPYAY, OCO3HAHUE KOTOpasi BKJIFOUAET: OCHOBOTIOJIAralone
CIIocoObI [IEHHOCTU MacTepCTBa, TPY0Jt00ne; | MOHATHUS (XUMUYECKUH DJIEMEHT, aTOM,
pelIeHUs 3a/1a4 | - TOTOBHOCTh K aKTHBHOU 3JIEKTPOHHAs 000JI0UKa aToma, s-, p-, d-
npodeCCHOHANIb | ACATEIHBHOCTH TEXHOJIOTHYECCKOU U AJICKTPOHHBIC OPOUTATIN aTOMOB, HOH,
HOM COLMAIIBHOM HAIIPaBJIECHHOCTH, MOJIEKYJa, BAJIECHTHOCTD,
JEATeTLHOCTH CIIOCOOHOCTh UHUITUUPOBATH, ANEKTPOOTPHUIIATEIIBHOCTD, CTEIICHD
MPUMECHHUTEIHHO | IIAHUPOBATH M CAMOCTOSTEIHHO OKHUCIICHUS, XUMUYECKasi CBSI3b, MOJIb,
K pa3JINYHbIM BBITIOJHATH TaKyIO JESTEIbHOCTH; MOJISIpHAsI Macca, MOJISIPHBIA 00beM,
KOHTEKCTam - UIHTEPEC K Pa3InuHbIM chepam YTJIEPOJIHBIN CKeNeT, () YHKIIMOHAbHAS

npodecCHOHATBLHOM 1eATENbHOCTH,

OsgiaieHHe YHUBepPCAJIbHBIMU
Y4eOHBIMH II03HABATEIbHBIMH
NeHCTBUAMM:

a) 6azoBble JIOTHYeCKHe NelCTBUS:
- CAaMOCTOSATEJIbHO (POPMYyITUPOBATH U
aKTyaJIu3upoBaTh MPodIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTAHABIIMBATh CYLIECTBEHHBIN
IIPU3HAK WIA OCHOBAHUS AJIs
CpaBHEHMSI, KJIJacCCU(PUKALNU U
00001IeHHS;

- ONPENENATh LEeIH JeSTEIIbHOCTH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU HX
JOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH U
MIPOTUBOPEYHS B pacCMaTPUBAEMBbIX
ABJICHUSX;

- BHOCUTbh KOPPEKTHUBHI B
JESATENILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YNIHTATOB LEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN
JeSITEIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIIJICHUE
IIPU PEIICHUH )KU3HEHHBIX MPoOIeM
0) 0a30BbI€ HCCIEN0BATEILCKHE

rpyImIa, pajuKai, u30Mepus, U30MepHI,
TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPOI- U
a30TCO/IepXKAIINE COSTUHEHUSI,
OMOJIOTHYECKH aKTUBHBIC BEIICCTBA
(yrnmeBopbl, )KUpPBI, OETTKK), MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHNUS,
KpUCTAJUTMYECKasi pelieTKa, TUIThI
XUMHUYECKUX peakiuii (OKUCIUTETHHO-
BOCCTaHOBHUTEIbHBIC, IK30-1
SHIOTEPMUYECKHE, PEAKIIMM HOHHOT'O
oOMeHa), pacTBOp, SJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAS
JIACCOIHMAITNS, OKUCITUTEIb,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON
peaxkiuu, XuMU4ecKoe paBHOBECHE),
TEOPHUU U 3aKOHBI (TEOPHS] XUMUIECKOTO
CTPOEHUS OpraHuYeCcKuX BemecTB A.M.
ByTtneposa, Teopust 3NE€KTPOIUTUUECKOU
JIccoLanuu, nepuoanyeckuit 3akon J1.1.
MenneneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CAMBOJIMYECKHUH S3BIK
XUMHH, (DAKTOTOTHIECKHIE CBEJICHUS O
CBOICTBax, COCTaBe, MOJYYCHUU U
0€3011aCHOM KCIIOJb30BaHUHU BaYKHEHIITNX




aedcTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATENILCKON U MPOEKTHOM
EeITEILHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBISIBISITH IPUYMHHO-CJIC/ICTBEHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3aj1aqy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHNUS,
HaXOJIUTh apryMEHTHI JJIs
JI0OKa3aTelIbCTBa CBOMX YTBEPKIICHUM,
3a/1aBaTh MapaMeTPbl U KPUTCPUH
pelIeHUs;

- aHAJIM3UPOBATH MMOTYYEHHBIE B XOJIE
pEIIeHUS 3a]]a4M pPe3yJIbTaThl,
KPUTHYECKH OIEHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh
W3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh NIEPEHOCUTH 3HAHUS B
MO3HABATEJIbHYIO U MPAKTHYECKYIO
00/1aCTH JKU3HEIEATEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC UJICH, IIPEIJIaraTh
OPUTHMHAJILHBIC TIOJIXOJIbI K PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHUS B
IMO3HABAaTEILHOM U COIMAIILHOMN
MIPAKTUKE

HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOM
JIeATCILHOCTH YSIIOBEKA,

- YMETb BBISIBIIATh XapaKTEepHbIE MPU3HAKU
Y B3aUMOCBS3b U3YUYCHHBIX IMOHITHUH,
MPUMEHSATH COOTBETCTBYIOLIUE TOHATHUS
MIpY ONMCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPTaHUYECKUX
BEIIIECTB U UX MPEBPAIICHUH; BISIBISATD
B3aMMOCBSI3b XUMUYCCKHUX 3HAHUH C
MOHATUSIMUA U MPEICTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIOJIb30BaTh HANMEHOBAHUS
XUMHUYECKHUX COEIUHEHUN
MEXKIYHapOAHOTO COI03a TEOPETUUECKON 1
MPUKJIATHON XUMUU U TPUBUATILHBIE
Ha3BaHUs BOKHEHUIIIUX BEIIECTB (3TUIICH,
aleTUJICH, TIIUIEPHH, PeHOT,
dbopmaibieTu I, YKCyCHast KUCIIO0Ta,
[JIMLMH, YTapHBIH ra3, yrieKucibli ras,
aMMUaK, ralieHasl N3BECTh, HeraleHas
W3BECTb, MUTHEBAS COJA U IPYTUX),
COCTaBJIATH (POPMYJIbI HEOPTAHUYECKUX U
OpraHWYEeCKUX BELIECTB, YypaBHEHUS
XUMHUYECKUX PEAKIUH, OOBSCHATD UX
CMBICJT; TIOJTBEPK/IaTh XapaKTEPHbIE
XHUMHYCCKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMHU U
3aMUCsIMU YPAaBHEHUN XUMHUECKUX
peaKIuii;

- YMETh yCTaHaBJIUBATh MPUHAJICKHOCTh
M3Y4YEHHBIX HEOPTaHUYECKHUX U
OpPraHWYECKHUX BEIIECTB K ONPECICHHBIM
KJIaccaM U TpylIaM COeIMHEHUH,
XapaKTepPU30BaTh UX COCTAB U BAKHEHIITNE
CBOMCTBA; ONPEACNATh BUABl XUMUYECKUX
cBsi3el (KOBaJieHTHAs, MOHHAS,
MeTalTn4ecKasi, BOJOPOIHAs ), TUTIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB;
KJIacCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;
- copMUpOBATH TIPEICTABIICHHS: O
XAUMHYECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTHUHBI MUDA,
POJIM XMMUU B NTO3HAHUM SIBJICHUI
MIPUPOJIBI, B JOPMUPOBAHUN MBITIICHUS U
KYJIbTYpPBI JINYHOCTH, €€ PYHKIIMOHAIBHON
TPaMOTHOCTH, HEOOXOAMMOM JIJIsl PEIICHUS
MPaKTUYECKUX 3a/1a4 U IKOJIOTUYECKU
000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY
3I0POBBIO U MIPUPOJHON CpEIE;

- YMETb MPOBOJIUTH PACUETHI 11O
XUMHYECKUM (DOpMYyIIaM U ypaBHEHUSIM
XUMUYECKHUX PEaKIUi C UCTIOTh30BAHUEM
(bU3HYECKUX BEIUYMH, XapaKTePU3YIOIINX
BEIIIECTBA C KOJUYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMaabHbIE YCIOBHS)
ra3oB, KOJIMYECTBA BEIICCTBA;




UCIIOJIB30BaTh CUCTEMHBIE XUMUYECKUE
3HAHMA JJI IPUHATUS PELICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTyalUsX,
CBSI3aHHBIX C BEIIECTBAMU U IPUMEHEHUEM

OK 02.
Hcnonb3oBars
COBpPEMEHHBIE
cpeacTBa
MOMCKa, aHaIN3a
u
MHTEPIIpEeTaluu
UHPOpPMALIUHU U
nH(pOpMaITnOHH
BIC TEXHOJIOTUHI
TUIS
BBITIOJTHECHUS
3a1au
npoeccuoHamb
HOI
JESTCIIbHOCTH

B o0J1acTH HEHHOCTH HAYYHOIO
MO3HAHMSA:

- ¢(OPMHUPOBAHHOCTH
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAYKU ¥ OOIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JIUAJIOre KyJIbTyp,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIBTYPHOM
MUDE;

- COBEpPILIEHCTBOBAHUE A3BIKOBON U
YUTATEJILCKON KYJIBTYPBI KaK
CpeCTBa B3aUMOJICHCTBUS MEX Y
JFOIBMU ¥ TIO3HAHUS MUPA;

- 0CO3HaHKE LIEHHOCTU HaY4YHOM
NesITeTbHOCTH, TOTOBHOCTh
OCYILECTBIISATh POEKTHYIO U
HCCIIEIOBATEIIBCKYIO ACSITEIHbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;
Osgiiaienne yHUBepCaIbHBIMHU
Y4eOHBIMH I03HABATEIbHBIMHU
NeHCTBUAMM:

B) padoTa ¢ undgopmanmueii:

- BJIaJICTh HaBbIKAMH MOTyYCHHUS
UH(pOPMAaLIUU U3 UCTOYHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEITLHO
OCYILIECTBIISATH MOUCK, AHAJIN3,
CHCTEMATH3AIHIO U MHTEPIIPETALINIO
UH(pOPMALIUU Pa3IMYHBIX BUJIOB U
dbop™m mpeacTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
dopmarax ¢ y4eToM Ha3HaYeHHUs
UH(POPMAIIAHU 1 LIEIEBOH ayIUTOPHH,
BbIOMpAsi ONITUMAIIBHYIO (hOpMy
NPEJICTAaBIICHNUS U BU3yaTH3allUH;

- OLIEHUBATh JIOCTOBEPHOCTbD,
JETUTUMHOCTb UHPOPMAIINH, e
COOTBETCTBUE ITPABOBBIM U
MOpPaJIbHO-ITHYECKIM HOpMaM;

- UCTIOJIb30BATh CPEICTBA
MH(OPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTH B
pEIIeHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 327129 C
co0utro/IeHreM TpeOOBaHMi
SPTrOHOMHKH, TEXHUKH 0€30TacHOCTH,
TUTUEHBI, pecypcocOepexeHus,
MPaBOBBIX U ATHYECKUX HOPM, HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJIETh HaBBIKAMH PACIIO3HABAHHUS
¥ 3aIIUTHl HTHPOpPMaLUH,
nH(}pOpMaIMoOHHOM 0€301MacHOCTH

- yMeThb IUIAHUPOBAThb U  BBINOJIHATH
XUMHYECKUN IKCIIEPUMEHT (TpeBpalieHus
OpraHUYECKUX BELIECTB IPHU HArpeBaHHH,
MOJIydeHWE OTHIEHA U HU3YYEHHE €ro
CBOICTB, KAuyeCTBEHHbIE peaKIHH Ha
aNIbJICTU/IbI, KpaxMal, YKCYCHYIO KHCIIOTY;
JeHaTtypauusi O€IKOB IpH HarpeBaHUW,
[BETHBIC pEaKIuu OENKOB; TPOBOAUTH
peaKuu HMOHHOTO OOMEHa, ONpEeNeNsTh
Cpelly BOJHBIX PacTBOPOB, Ka4eCTBEHHBIC
peaknuu Ha cyiabdar-, KapOoHAT- W
XJIOPUJ-AaHHOHBI, HA KATHOH aMMOHHS,
pelaTh 3KCIepUMEHTAbHBIE 3a/ladd 10
temam "Meramibe" u "Hemeramnwel") B
COOTBETCTBUU C TpaBUJIAMU TEXHUKH
Oe3omacHoCcTM  mpu  OOpalleHuu ¢

BEIICCTBAMH u 1a00paTOPHBIM
000pyI0BaHUEM; MPEACTABIIATH
pe3yIbTaThl XUMHYECKOTO IKCIICPUMEHTA B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOIIUX peakiui u
(GbopMyIupOBaTh BBIBOJIBI HA OCHOBE ATUX
pe3yJIbTaTOB;

- YMETh AaHaJM3UPOBATh XUMHUYECKYIO
UHQOpMAIHIO, TOIyYaeMyl H3 Ppa3HBIX
HWCTOYHUKOB (cpencts MacCOBOM
uHpopManuu, cetb IHTEpHET U Ipyrue);
- BJaIeTh  OCHOBHBIMH  METOJaMH
Hay4YHOT'O NO3HAHUS  BEIIECTB U
XUMUYECKUX  sIBJICHUM  (HaOmromeHue,
U3MepeHue, HKCIIEPUMEHT,
MOJICJIUPOBAHUE);

- yMeTh TMPOBOAUTH  PacyeThl IO
XUMUYECKUM (opMylraM UM ypaBHEHUSM
XUMHYECKHX PEaKIMiA C HCMOJIb30BAHUEM
(GU3NYECKUX BEIMYUH, XapaKTepU3YIOIUX
BEIIECTBA C KOJMYECTBEHHOW CTOpPOHBHI:
Macchl, oObeMa (HOpMaJIbHBIE YCIIOBHSA)
ra3os, KOJINYECTBA BEIIIECTBA,
UCMOJb30BaTh CUCTEMHBIE XHUMHUYECKHE
3HAHUS ISl TPUHATHS — pElIeHWuH B
KOHKPETHBIX  KHM3HEHHBIX  CUTYaIUsX,
CBSI3aHHBIX C  BEHIECTBAMH H WX
IpUMEHEHUEM




JINYHOCTH,

OK 04.

D¢ dexkTuBHO
B3aUMO/JICHCTBO
BaTh U paboOTaTh
B KOJUICKTHUBE U

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-
HCCJIEI0BATEIBCKOM, IPOCKTHON U

- yMeTh IUIAHUPOBATh W  BBINIOJHATH
XUMHUYECKUM SKCIIEPUMEHT (IIPEeBpaICHUS
OpraHWYEeCKUX BEIIECTB IMPU HarpeBaHUU,
MOJIyYeHHUE OTUJICHAa U H3yYEHHE €ro
CBOMCTB, KA4yeCTBEHHbIE pEAKIMU Ha

KOMaH/1e COLIMAJIbHOW I€ATEIbHOCTH; aJbJIETU/bl, KpaXMaJl, YKCYCHYIO KHCIIOTY;
OBJajieHNe YHUBEPCATbHBIMU JeHaTypanus O€JKOB IpH HarpeBaHHH,
KOMMYHHKATHBHBIMH JICHCTBUSIMH: | IBETHBIE pPEAaKLUUU OEIKOB; IMPOBOAUTH
0) coBMecTHas1 1eATeJIbHOCTD ! peaknuu HMOHHOTO OOMEHa, OIpEenesiTh
- IOHUMATh U UCTIOJIb30BAThH cpeny BOJHBIX PacTBOPOB, KaYECTBEHHbIE
[IPEUMYILECTBa KOMAaHAHON U peakuuu Ha cynbdar-, kapOoHar- u
WHAUBUAYaAIbHON paboThI; XJIOPUA-aHUOHBI, Ha KaTUOH aMMOHMUS;
- IPUHUMATD 11eJId COBMECTHOM pelaTh 3KCHEPUMEHTAIbHBIE 3aJadyd 10
JIeATEeIIbHOCTH, OPTaHU30BbIBATh U temam "Mertamie" u  "Hemeramner") B
KOOPJMHUPOBATh JAEUCTBUSA 110 €€ COOTBETCTBUM C MPAaBWIAMH TEXHHUKHU
JOCTH>KEHUIO: COCTaBJIATh IUIAH Oe3omacHocTM ~ mpuU  OOpalleHuu ¢
JIEUCTBUI, PACIIPEIEIATH POJIH C BELIECTBAMU 31 n1abopaTopHBIM
Y4€TOM MHEHUH y4YaCTHUKOB 000pyOBaHUEM; MIPE/ICTaBIIATh
00CyXJ1aTh pe3y/IbTaThl COBMECTHOM | pe3y/ibTaThl XUMUYECKOTO KCIIEPUMEHTA B
paboThI; dopme 3anucu ypaBHEHUI
- KOOPAMHUPOBATH U BBINOIHATH COOTBETCTBYIOIINX peakuuii u
paboTy B YCIOBUSX pPEaIbHOIO, (opMyIHUpOBaTh BHIBOJBI HA OCHOBE ATHX
BUPTYAIbHOI'O U KOMOMHHUPOBAHHOTO | pPE3yJbTaTOB
B3aUMOJCHCTBUS;

- OCYILIECTBIIATh IO3UTUBHOE
CTpaTeruyeckoe MoBeeHUE B
Pa3IMYHBIX CUTYALUSX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHUE, ObITH
WHULAATHBHBIM

OBiageHne yHMBepCaJIbHbIMH
pPeryJsiTHBHbIMHU JAeHCTBUAMM:

) NPUHSITHE Ce0s U APYTUX JIO/IE:
- IPUHUMATh MOTUBBI U apTyMEHTHI
JIpYTUX JIFOJEH IpU aHAIU3e
PE3YNbTATOB JI€ATEIBHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO
JIPYTHX JIFO/ICH HA OLTHOKHY;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATH
MUD € NO3ULUH IPYrOro YeJIOBEKA;

OK 07. B 06.1acTH 3K0/J10THYECKOTO - copMUpOBATH TIPEICTABICHHS: O

CopeiicTBOBaTh | BOCIMTAHMS: XUMHUYECKOHN COCTaBIISIOLIEH

COXPaHEHHUIO - ¢(hOpMHUPOBAHHOCTH IKOJIOTUYECKON | €CTECTBEHHOHAYYHON KapTUHBI MHpA,

OKpY’KaroIieu KYJbTYpbl, TOHUMAHHUE BIUSHUS POJIM XMMUU B NTO3HAHUHU SIBJICHUI

Cpenibl, COLIMATIbHO-3KOHOMHYECKUX MIPUPOJIBI, B JOPMUPOBAHUN MBIIIICHUS U

pecypcocOepex | IpOIecCOB HAa COCTOSHUE MPUPOTHON | KYJIBTYpBI TMYHOCTH, €€ (PYHKIIMOHAIBHOM

€HHUIO, U COLMAJIbHOU CPeJbl, OCO3ZHAHNE rPaMOTHOCTH, HEOOXOAUMOM /JIsl pEeIICHUS

MPUMEHSATD rI100aNEHOTO XapaKkTepa MPaKTUYECKUX 33/1a4 U IKOJIOTHYECKU

3HaHUS 00 9KOJIOTHYECKUX MPooIIeMm; 000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY

U3MEHEHUU - IJIJAHUPOBAHUE U OCYIIECTBICHUE 3JI0pPOBBIO U IPUPOJIHOM CpENE;

KJIMMATa, JIEUCTBUI B OKPYKAIOLIEH cpelie Ha - YMeTb COOJII0/1aTh MpaBHJIa

MPUHIUITBI OCHOBE 3HaHUJ LIeJIel YCTOMYUBOTO HKOJIOTHYECKH 11e71ecCO00pa3HOro

OepexIIBOro pa3BUTHS YEJIOBEUECTBA; MOBEJICHUS B OBITY U TPYIOBOI

MPOU3BOJCTBA, | AKTUBHOE HEMPUATHE JIEHCTBUM, JIESATEIIBHOCTH B LIETSAX COXPAHEHMSI CBOETO

3 dexTuBHO MPUHOCSIIMX Bpell OKpY Karonen 3I0POBbS M OKPYKAIOLIEH MPUPOTHOI

EeNCTBOBATH B

cpere;

CpcAbl; YIUTBHIBATH OIMACHOCTH




YpE3BBIYANHBIX | - YMEHUE TPOTHO3UPOBATH BO3/ICHCTBUS HA KUBBIE OPTraHU3MBbI
CUTYalHSIX HEOIArOMPHUATHBIE SKOJIOTUYECKIE ONPEAEIEHHBIX BELIECTB, IOHUMAs CMBICII

MOCJIEACTBUS TPEATPUHUMACMBIX MoKa3arelisi IpeaesIbHOM T0MyCTUMOM

JIEUCTBUI, IPEIOTBPALLATD HX; KOHLIEHTpaLUuu

- paclIUpEeHUE OMbITA ICATEILHOCTH

HKOJIOTUYECKON HAIIPaBICHHOCTH;

- OBJIaJICHUE HaBbIKAMH YYCOHO-

HCCIIEI0BATEIBCKOU, IPOCKTHON U

COIMAIIBHOU JIESITEIbHOCTH;

-YMETh MPOBOAUTH PACUETHI 11O
];:IK 1.2. = YMETb BBIHOJHATE pACHCThI XUMUYECKUM (pOopMyIiaM U ypaBHEHHUSAM
BIITOJIHATH o o
ACUCTHL I Harpysok, ICUCTBYIOIIHUX Ha XUMHYECKUX PEAKIMI C UCIIOIb30BAHUEM
p KOHCTPYKIMH; CTPOUTH PACUETHYIO
KOHCTPYHPOBaH (bI/I?)I/I‘ICCKI/IX BCJIMYHH,
CXeMY KOHCTPYKIIMH T10
ue o . XapaKkTepU3YIOIIUX BEIIECTBA C
CTPOHTEIBHBIX KOHCTPYKTUBHOM CXEME; N
> . o . KOJINYECTBEHHOW CTOPOHBI: MacChl

KOHCTPYKIHit BBITIOJIHATh CTATUYECKUI PACUET; ’

MPOBEPATH HECYIILYIO CIOCOOHOCTh
KOHCTPYKLMH;

- ToI0UpaTh CEUYCHUE AIIEMEHTA OT
MIPUII0KEHHBIX HArPY30K; - -
BBIIIOJIHSATH PacyeThl COEAUHEHUN
JJIEMEHTOB KOHCTPYKLIUU;

-3HaTh MEXIyHapOJHbIE CTAaHIapPTHI IO
HPOEKTHPOBAHHIO CTPOUTEIBHBIX
KOHCTPYKIII, B TOM YHCJIE
NH()OPMALOHHOE MOJIEIUPOBAHNE
3pannii (BIM-TexHOoM0THN)

o0beMa (HOpMalIbHBIC YCIIOBHS ) Ta30B,
KOJINYECTBA BELIECTBA; HCIIOJIB30BAThH
CUCTEMHbBIC XUMHUYECKUE 3HAHUS JIIIS

MPUHSITHS PEIICHUN B

KOHKPETHBIX JKU3HCHHBIX CUTYaITUsX,
CBSI3aHHBIX C BELIECTBAMH U UX
MIPUMEHEHHUEM;

- YMETh MJIAHUPOBATH U BBIMOIHSITh
XUMHUYECKUN IKCTIEPUMEHT;

-penaTh SKCIepUMEHTANbHBIE 3a/1a4H

dopmoii arTecTaluy 0 y4eOHOW JUCIUILINHE SBIISICTCS MPOMEKYTOYHAS aTTeCTalHs M0
aucuunnne ( inddepeHUpPoBaAHHBIN 3a4eT).




2. Pe3yabTaThl 0CBOCHUsI 00111€00pa30BaTeIbHON Y4eOHOM THCIUIINHBI, MOJIe/KALHe

NpoBepKe

2.1. B pesynbrare arrecTtanuu Mo y4eOHOW AMCIUIUIMHE OCYIIECTBIISCTCS KOMIUJICKCHAs

MPOBEpPKA CIEAYIOIIMX YMEHUWA W 3HAHUMU,

npodeccuoHanbHBIX KOMIIETEHIIUH:

a Takke JIUHAMHUKa (OPMHUPOBAHUS OOLIHX,

PesyabTarsl
00y4eHMsI: yMeHMS,
3HAHHUA, O0IIIUE U

OcHOBHbBIE OKA3aTeJIH

(I)OpMLI H METOAbI KOHTPOJIA U

OIleHKH pe3yJibTaTra OIlEHKH
npogdeccuoHaJbHbIE 1 pesy 1
KOMIIeTEeHITHH
OK 01, OK 02 dopMynupoBaTh 0a30BbIC KoHTponbHas paboTa 1

IIOHATHA U 3aKOHBI XUMUU.

«CTpoeHune BeLLecTsa U XMMUYecKkue
peakummn»

OK 01, OK 02, OK 04
K 1.2

BCIICCTB

HCCJ’ICI{OB&TB CTPOCHUE U
CBOlCTBa HCOPraHUYICCKHX

Kontponbnas padota 2

«CBolicTBa
BEIIECTB»

HCOPIraHUYCCKUX

OK 01, OK 02, OK 04
I1K1.2

BCIICCTB

HccnenoBats cTpoeHue u
CBOMCTBA OPTaHUYECKUX

Kontponsnas pabdora 3

«CtpyKTypa
OpPraHUYECKUX BELIECTB»

u CBOMCTBA

OK 01, OK 02, OK 04,
OK 07,IIK1.2

O1eHHUBAaTh MMOCIEICTBUSA
OBITOBOI M TIPOM3BOICTBEHHOM
JIESATCILHOCTH YSJIOBEKA C
MMO3UITAH DKOJIOTHYECKOHN
0e30macHOCTH

Pemenue n 3amura kelica.

IIpomMe:xxyTouHasi aTTecTalus N0 AUCHUILIMHE (U PepeHuPOBAHHBIN 3a4eT).

3. OneHka ocBoeHHMS y4eOHOM TUCHUIINHBI:

3.1 ®opMbI 1 METOABI KOHTPOJIS.

IIpenmeToM OLEHKM CiyXaT yMeHUs M 3HaHus, npenycMmorpeHHele @I'OC mo nucuurumze

OO/1.07 «Xumus B CHEIUATbHOCTH», HalpaBlieHHble Ha (OpMHUpOBaHHE OOIMUX U
npo(EeCCHOHAIBHBIX KOMIIETEHIIMH, a TaKXe JMYHOCTHBIX pE3YylbTaTOB B PAaMKax MPOrpaMMbl
BOCIIUTAHUSI.
KoHTpoab 1 onieHKka ocBoeHus y4eOHOM TUCHUILIMHBI 10 TeMaM (pa3iesam)
Tunbl OEHOYHbIX
Ne | OK/IIK | Mopnyas/Pasnen/Tema PesynabTaT 00yuenus

MepONnpUATHH

OcHoBHOe cogepkaHue

1 Pa3nea 1. OcHoBbI ®opmyanpoBath 0a30BbIe
CTPOCHMS BelIeCTBA  (MOHATHS M 3aKOHbI XMMHH
1.1 | OK 01 CrpoeHne aToMOB CocraBnars xummnueckue | 1. Tect «CtpoeHne aToM0OB

XUMHUYECKUX
3JIEMEHTOB U IPUPOJIA
XUMHUYECKOH CBSI3U

bopMyIbl COETMHEHUN B
COOTBETCTBHUH CO CTEICHBIO
OKHUCJICHUSA XUMHUYCCKUX
2JIEMEHTOB, UCXO/S U3
BAJICHTHOCTHU U
ANEKTPOOTPHUIIATEIIBHOCTH.
CocTaBisiTh peakiuu

XUMHYECKHUX DJIEMEHTOB U
MIPUPOIA XUMHUECKON CBSI3M».

2. 3aga4u Ha COCTaBJIEHHE
XUMUYECKHUX (HopMyIT
JIBYXaTOMHBIX COCIMHECHUI
(oxcumoB, cynbGUI0B, TUIPUIOB
U T.OL).




THunobl OLEHOYHBIX

Ne | OK/TIK |Mopyas/Pasnen/Tema| Pesyabrar 00yueHust .
MeponpusTHI
COCIMHEHMS, pa3NiokeHus, |3. 3agaHus Ha UCIIOJIb30BaHUE
obmeHa, 3aMelIeHusl, XUMHUYECKON CUMBOJIMKU U
OKHCJIUTEIBHO- Ha3BaHWU COCIMHEHUH 110
BOCCTAaHOBUTEJIbHBIE HOMEHKJIATyp€e MEKyHapOHOTO
peaKkiuu. COI03a TEOPETUUECKOMN 1
MPUKJIATHON XUMHUHU U
TPUBHUAIBHBIX HA3BaHUW JJIS
COCTaBJICHUSI XUMHYECKUX
(hopmys IByXaTOMHBIX
COeIMHEHUH (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTaHUYECKUX
COCIMHEHHH OTIENbHBIX KJIACCOB
1.2 | OK 01 |Ilepmogmueckuii 3aKoH |XapaKTepu30BaTh 1. Tect «Metannuueckue /
OK 02 |u Tabmuma JI.W. XUMHUYECKUE DJIEMEHTHI B HEMETAJJINYECKUE CBOMCTRA,

Menneneesa

COOTBETCTBUU C UX
MOJIO)KEHHUEM B
MEePUOANYECKON crcTeMe
XUMHUYECKUX DJIEMEHTOB
J.N. Menneneena

3JIEKTPOOTPHULIATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHUMHYECKHUX DJICMCHTOB B
COOTBETCTBUE C UX AJICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MEPUOJUYECKON CUCTEME
XUMUYECKUX 3jiemeHToB J[. 1.
MemnieneeBay.

2. IlpakTnyeckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3H MEX]Y
CTPOECHHUEM ATOMOB XUMHUYECKUX
3JIEMEHTOB M EPUOJUYECKUM
H3MCHCHHEM CBOMCTB
XHMHYECKHUX JIEMEHTOB M UX
COEJIMHEHUI B COOTBETCTBUM C
nonoxxenneM [lepuoanueckon
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHusl Ha
XapaKTEePU3aLNUI0 XUMHUECKHX
3JIEMEHTOB: «MeTtamndyeckue /
HEMETaJNIMISCKUE CBOMCTBA,
3JIEKTPOOTPHUIIATETHHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMHYECKHUX 3JICMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM U TOJIOKEHHUEM B
MEPUOINYECKON CUCTEME
XUMHYECKUX AJIEMEHTOB

J.1. MenneneeBa»




THunobl OLEHOYHBIX

Ne | OK/IIK |Mopyas/Pasnen/Tema PesynabTaT 00yuenus .
MeponpusATHI
2 P XapakrepuzoBathb Tunbl |KoHTpoJsabHasi padora
ased 2. XHMHYECKHX peaKiuii «CTpoeHue BelecTBa u
XuMHUYecKHe peakuuu
XHMHUYECKHE PeaKIHn»
2.1 | OK01 Tunel XUMHYECKUX CocTaBiATh peakuu 1. 3ajaun Ha cocTaBiieHUE
OK 04 |peakuuit COCIMHEHUS, PA3JIOKEHUS, |YPAaBHEHHM peakIluii:
oOMeHa, 3aMEeIIeHNUs, — COEMHEHMS], 3aMELLEHUS,
OKHUCJIUTEIbHO- pasznokeHus, 0OMeHa,
BOCCTaHOBUTEJIbHbBIE — OKHUCIIUTENBHO-
peaxkuuu BOCCTaHOBUTEJIbHBIX PEAKIUH C
UCIIOJIb30BaHUEM METO/a
3EKTPOHHOTO OaliaHca.
2. 3agaun Ha pacyeT MaccChl
BEIIECTBA UM 00bEMa
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIECTBA, Macce Win 00bEMY
OJIHOTO M3 YYacCTBYIOIIUX B
pEaKIUu BEIIECTB; PaCU&ThI
Macchl (00bEéMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMECH
2.2 Onektponutnueckas  [CocTaBisATh ypaBHEHUS 1. 3agaHus Ha COCTaBJICHUE
Jauccouuanus u XUMHUYECKHUX PEAKIIUU MOJICKYJISIPHBIX U MOHHBIX
HWOHHBIN 00OMeH HOHHOTO OOMEHa ¢ pEaKUnii C y4aCTUEM KHUCIIOT,
y4aCTUEM HEOPTraHUYECKHUX |OCHOBAHUU M COJIEH,
BELIECTB YCTaHOBJIEHHE U3MEHEHHUS
KHCIIOTHOCTH CPEJIBI
3 Pa3nea 3. Crpoenue u [McciaenoBars ctpoenne u |KonrposabHas padora

CBOMCTBA
HEOPraHu4ecKHuX
BeIlleCTB

CBOWCTBA
HEOPraHu4eCcKHX BellecTB

«CBOHCTBa HEOPraHHYECKUX
BeLIeCTB»




OK/IIK

Monyas/Pa3nen/Tema

PesyabraTt 00yuenus

THunobl OLEHOYHBIX
MepOonpUATHH

3.1

OK 01
[1K1.2

Knaccudukanms,
HOMEHKJIATypa U
CTpOCHHE
HEOpPraHuYeCKux
BEIIIECTB

KnaccudumupoBarts
HEOpPraHMYECKUE BEIICCTBA
B COOTBETCTBHHU C UX
CTPOCHUEM

1. Tect «Homenkiarypa u
Ha3BaHWE HEOPTraHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (OPMYITBI UITH
COCTaBJICHUE XUMUYECKOM
(hopMyIIbI HCXOMIS U3 HA3BaHUS
BEIIECTBA 10 MEXKIYHAPOTHOM
WJIM TPUBHAIBHOM
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
JIOJTH (MacChl) XMMHUYECKOTO
3J7eMeHTa (COeTMHEHHUS]) B
MoJIeKyJie (cMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(pUKallUU, HOMEHKIIAType U
XUMHYECKUM (hopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KJIACCOB.

3.2

OK 01
OK 02
[1K1.2

DOU3NKO-XUMHYECKIE
CBOMICTBA
HEOPraHUYECKUX
BCILIECTB

YcranaBauBaTh
3aBUCUMOCTH (PH3UKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, @ TaK)KEe TUIa
KPUCTAJUIMYECKOU pelIeTKH

1. Tect «OcobenHoctu
XUMHUYECKHUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHMH, aM()OTEPHBIX
TUIPOKCUOB U COJIEIN.

2. 3ajaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(}OTEpHBIX IEMEHTOB;
HEOPraHUYECKHUX KUCIIOT,
OCHOBaHUH M aM(OTEPHBIX
TUIPOKCUI0B, HEOPTAaHUYECKUX
CoJIEH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CIIOCOOBI MOJTYYECHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOpETUYECKHE 3a/laHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnentuduxarnms
HEOPTaHUYECKUX
BEILECTB

Uccnenosatn
KAQYCCTBCHHLIC peaKm/m
HCOpFaHI/I'-IeCKI/IX BCIIICCTB

1. IIpakTMKO-OpHEHTHPOBAHHBIE
3aJJaHHs IO COCTABJICHUIO
XUMUYECKHUX PEAKLN C y4aCTUEM
HEOPraHUYEeCKUX BEIIECTB,
UCTOIb3YEMBIX JUIS UX
UICHTH(PUKAIIH.
2.JlaGopatopHnas pabota Nel
“Unentuduxanus




OK/IIK

Monyas/Pa3nen/Tema

PesyabraTt 00yuenus

THunobl OLEHOYHBIX
MepOonpUATHH

HEOPraHWYECKUX BEIECTB”’

Paznen 4. CTpoenne u
CBOIiCTBa
OPraHuYecKux
BeIleCTB

HccaenoBarsb cTpoeHue u
CBOMCTBA OPraHUYeCcKHX
BelIeCTB

KonTpoabHasi padora
«CTpoeHue u cBoiicTBa
OpPraHn4yecKHX BellecTB)

4.1

OK 01
[1K1.2

Knaccudukanus,
CTPOCHHE U
HOMEHKJIATypa
OpPraHMYECKUX BEIIECTB

Knaccudumnuposatsb
OpraHUYeCKHe BEIECTBA B
COOTBETCTBUU C UX
CTpOCHHEM

1. 3ajaHus Ha cocTaBJIEHUE
Ha3BaHUW OPraHUYECKHUX
COCIMHEHUH 110 TPUBUAIILHON WIH
MEKTyHapOHOMN
CUCTEeMaTUYECKON HOMEHKIIAType.
2. 3ajaHus Ha COCTaBJICHUE
MOJIHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILECTB
OTJIENIbHBIX KJIACCOB.

3. 3aaun Ha onpezeneHue
npocteimien GopmyIbl
OpPraHUYECKON MOJIEKYIIbI, UCXOIs
U3 AJIIEMEHTHOTO cocTaBna (B %)

4.2

OK 01
OK 02
OK 04
I1K1.2

CBoiicTBa
OpraHU4YeCKHUX
COeIUHEHUN

YcranaBiuBaTh
3aBHCUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB
OPraHUYECKUX BELIECTB OT
CTPOEHUS MOJIEKYJI

1. 3amanus Ha cocTaBIICHUE
YPaBHEHUN XUMUYECKUX PEAKLUN
C y4acCTHUEM OPTraHUYECKUX
BEIICCTB HA OCHOBAaHUU HUX
COCTaBa M CTPOCHHS.

2. 3aaHus Ha COCTaBJICHHE
YpaBHEHUN XUMHUYECKUX
peakui, WIITIOCTPUPYIOIIHNX
XUMHUYECKHE CBOWCTBA C YYETOM
MEXaHU3MOB MPOTEKAHUSI TAHHBIX
peaKkuuii U TEHETUYECKON CBSI3U
OpPraHWYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHblIe 3a0a4n IO
YpaBHEHUSIM PEAKIIMH C yIacTHEM
OpPTaHUYECKUX BEIIECTB.

4.3

OK 01
OK 02
OK 04
I1K1.2

Unentuduxarms
OpPTaHHYECKUX
BEIIECTB, UX 3HAYCHHUE
Y IPUMEHEHUE B
OBITOBOM U
MIPOU3BOJICTBEHHOMN
ESITENLHOCTH
YyeJIoBeEKa

Uccnenosatn
KAaQ4CCTBCHHBIC peaKHI/II/I
OpTraHUYECKUX COETMHEHUM
OTJIENBLHBIX KJIACCOB

1.IIpakTUKO-OpHEHTHUPOBAHHBIE
3a7aHus 10 COCTABJIEHUIO
XUMHYECKHUX PEAKIHA C yJacTHEM
OpPTaHUYECKUX BEIIECTB, B T.4.
WCTIOJIb3YEMBIX /ISl UX
UICHTH(PUKAIUHT B OBITY U
MIPOMBIIIJICHHOCTH.
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OK 04 |pacTBOpOB XUMUYECKHE CBOMCTBA “IIpuroroBieHue pacTBOPOB”
I1K1.2 HCTHUHHBIX PaCTBOPOB
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AeATeJIbHOCTH NAeATEeJIbHOCTH YeJI0BEKa C
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[1IK1.2 HO3UIIMH DKOJIOTHUECKOHU 1. ITorennenue xaumara u

0€e301acHOCTH

BBICBOOOKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuansl JUIs
aBWa-, MallUHO- 1
MPUOOPOCTPOCHUS.

3. HoBble MaTepuansl 1iist
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
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4. 3apanus AJis OLEHKH OCBOCHUS TUCIUIIIHHDI

KoHTposb 1 o1IeHKa pe3yIbTaTOB OCBOSHHS 00IIe00pa3oBaTeIbHON yUeOHON AUCIIUITITMHBI
OCYIIECTBISIETCS MPETOIaBaTeNIeM B IPOIECCe POBEACHUS YICOHBIX 3aHATHH, TPAKTUICCKUX
3aHSTHIA, TPOBEPOUHBIX PabOT, TECTUPOBAHUS, YCTHOTO OIMPOCA, BHIMOJTHEHUS CAMOCTOSTEIIbHBIX
pabot. Utorosas arrecranus B popme auddeperunpoBanHoro 3auéra. CTyIeHT JOMyIIEH K
g hepeHIIMPOBAHHOMY 3a4€Ty, €CIIH BBITIOIHEHBI U 3a4TCHBI BCE MPAKTUYCCKUE 3aHATHS,
BHEAYJMTOPHBIC CAMOCTOSTEIIEHBIC PA0OTHI BHIIOJIHEHBI HA MTOJIOKUTEIBLHBIE OI[CHKH.

4.1 TeopeTn'{eCKne 3aJaHue 10 JMCHUIIJINHE .

[lepeunicnure OCHOBHBIE MMOHATUS XUMHUH.

Kak otnnunTh Qusnueckoe sBIEHUE OT XUMUYECKOro?

Ha3zoBure Tunsl xumuueckux ¢popmyin. [lpuBeaure npumepsl.

CdopmynupyiiTe OCHOBHbIE KOJIMUYECTBEHHBIE 3aKOHBI XUMHUH U OOBSICHUTE  UX C TOYKHU 3PEHUS

ATOMHO-MOJIEKYJISIPHOTO CTPOCHHUS.

5. B uyem ornnuue GopmyIHpOBKH NEPUOINYECKOT0 3aKoHa, faHHoi [I. M. MeHnneneeBbiM,

OT COBPEMEHHOM (HOPMYTHUPOBKHU?

Kakue cBolCTBa XUMHUECKUX 3JIEMEHTOB U3MEHSIOTCS TIEPUOUUECKU?

7. TloxaxxuTe Ha MpUMeEpe CBOMCTB MIETIOYHBIX METAIIJIOB U TAJIOT€HOB 3aKOHOMEPHOE U3MEHEHHE
UX CBOMCTB.

8. IIpoBeaute 00630p cTpykTypsl [lepronndeckoii cucTeMbl XUMUYECKUX HIEMEHTOB.

9. IlokaxuTe B IEPUOANYECKON CUCTEME MIEPUOJIbI XUMUUYECKHUX 3JIEMEHTOB U OOBSICHUTE
M3UYECKUI CMBICI IEPUO/A.

10. ITokaxkuTe B NEPUOIMYECKOI cUCTEME TPYIITbl XMMUYECKUX 3JIEMEHTOB U OOBSICHUTE
(bU3NYEeCKU CMBICIT ICJICHUS DJIEMEHTOB Ha TPYIIIBI U TIOATPYIIIIEI.

11. Yewm xapakrtepusyworcs S-, p-, d- u f-a1emenTsI?

12. Chopmynupyiite orpeaeieHue MOHITUS «aTOM.

13. U3 kakux 4acTuil COCTOUT aToM?

14. Chopmynupyiite onpeneaeHue MOHATHS «OpOUTAIIbY.

15. CkoibKO IpOCTPaHCTBEHHBIX OPUEHTALIUI BOZMOYKHO IS S- M P-3JIEKTPOHOB?

16. Kakumu mapameTrpaMu XapaKTepU3yeTCsl COCTOSTHUE JIEKTPOHA B aToMe?

17. Kak onpenenuts MaKCUMaJIbHOE YUCIIO AJIEKTPOHOB Ha KaXJIOM YPOBHE aToMa?

18. ChopmynupyiiTe onpeneseHIe MOHATHS «XHMHYSCKAsI CBSI3b).

19. OxapaxTepu3syiiTe KOBaJEHTHYIO CBsA3b. Kakue BUbI KOBaJEHTHOM CBSA3M BaM U3BECTHBI?
[IpuBenuTe MpUMEpBI.

20. Cdopmynupyiite onpeneneHne NOHATHS «3JIEKTPOOTPULIATETLHOCThY.

21. OxapaxTepu3syiiTe T- 1 6-CBsi3U. [IpuBenuTe MpUMeEpHI.

22. O0ObsAcHUTE MEXaHU3M 00pa30BaHMs JOHOPHO-AKIENTOPHOM CBS3H.

23. Kakwue coeqrHEeHUs Ha3bIBAIOTCS KOMIUIEKCHBIMU? [IpuBeInTE MPUMEPHI.

24. Yxaxwure 00JIaCTH MPUMEHEHHsI KOMIUIEKCHBIX COEIMHEHUN Ha KeJIe3HOI0POKHOM TpaHCIIOpTE.

25. KakoBa XxapakTepucTHKa HOHHOW CBSI3U?

26. Kakwue coequnHenust oTHocsATCsS K HOHHBIM? [IpuBeauTe npumepsl.

27. Kak Oynet u3MeHsTCs CIOCOOHOCTB DIIEMEHTOB K 00Pa30BaHHUIO METAJUTMYECKON CBSI3U?

28. OxapakTepu3syiiTe 0COOEHHOCTH BOJAOPOJHOM CBS3HU, €€ BIMSIHNE Ha CBOMCTBA BEILIECTB.

29. Ha3zoBwute arperaTHble COCTOSIHHS BemiecTB. [IpuBenuTe mpuMepsl.

30. Yem ornnyaroTcs aMopgHbIE BEIECTBA OT KPUCTAIIIOB?

31. Ha KOHKpETHBIX MPUMEpax MOKaXHUTE 3aBUCIMOCTh CBOICTB BEIIECTB OT THITA KPHCTATHYECKUX
peleToK. YKaKuTe 00JacTh UX UCIOJIb30BaHMs B TPO(GECCUOHATBHON 1A TEIbHOCTH.

32. Cdopmynupyiite onpeneneHne MOHITHIA «PacTBOP», «PACTBOPUTEINDY.

33. Ilepeuncnure U3BECTHBIE BaM BUbI PACTBOPOB.

34. Yro moka3pIBaeT paCTBOPHUMOCTD BEIIeCTBA?

35. Cdopmynupyiite onpeneneHne NOHATHS «TeIIOBOM 3 (PEKT pacTBOPEHUSD.

36. Cdopmynupyiite onpeneneHne MOHITHS «KOHIICHTPAIHS PaCTBOPay.

37. llepeuncnnte OCHOBHBIE CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALMU PACTBOPOB.

38. Kakue BeriecTBa Ha3bIBAIOTCS IEKTPOIUTAMU U HeanekTposnutamu? [IpuBeaure npumepsl.
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Kpurepun oieHKH 0TBETOB

Oyenka Kpumepuu

S5  «oTim» OTBeT NONHBIN U NPaBUIbHBIA HA OCHOBAHUH U3YYECHHBIX TEOPUI; MaTepHa
M3JI0KEH B ONPEIEICHHON JIOTHYECKOU MTOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM
SA3BIKOM: OTBET CAMOCTOSTEIIbHBIM.

4  «xop.» OTBeT NoiHBIN U NPAaBUIbHBIA HA OCHOBAHUM W3YUYEHHBIX TEOPUIl; MaTepual

U3JI0’KEH B ONPEICICHHON JJOTHYECKON NIOCIEA0BAaTENBHOCTH, IIPH 3TOM JIOILYLICHbI
JIBE-TPU HECYIIECTBEHHBIE OIINOKH, NCIIPABJICHHBIE IO TPEOOBAHUIO
[IPEnoAaBaTelIs.

3 «yIOBILY»

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

2  «Heym»

IIpu oTBeTe OOHAPYKEHO HEIOHUMAHHUE CTYIEHTOM OCHOBHOI'O COJIEP/KaHUs
yueOHOro Marepuana Win JOIMYyIIEHbI CYIECTBEHHbIE OIIMOKH, KOTOPbIE CTYJCHT HE
CMOT MCIIPAaBUTh P HABOJSIILIMX BOIIPOCAX MPENOJaBaTEs.

4.2 HpaKaneCKne 3aJaHuA M0 JUCHUIIIMHE

1.

2.

o gk
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10.

11.

12.

13.

14.

15.
16.

17.
18.

19.
20.

Omnpenenute BaJIGHTHOCTh M CTETICHb OKHCIICHUSI aTOMOB B BemiecTBax ¢ popmymnamu: Na,
NF3, NH3, H202, F2, SO2, SO3, N2Os.

Onpenenure KOIMYECTBA BEIIECTBA: a) a30Ta Maccoi 14 r; 0) sxene3a maccoit 118 r; B) cepbl
Maccoit 64 r.

Omnpenenure Maccy: a) 0,5 momb KOH; 6) 3 mons HNO3; B) 2 Mmons H2SO4; 1) 0,1 Momns
FeCla.

Omnpexnenute MacCoOBBIE JI0JIM AJIEMEHTOB B (POCHOPHOI KUCIIOTE.

PaccuuraiiTe Mmaccy aToMa KUCIOpO/Ia, €CIIU OTHOCUTENbHAS aTOMHAsi Macca ero paBHa 16.
[aiite xapakTepucTUKy 110 nepuoanyeckou cucreme Jl. M. MenneneeBa 3jieMeHTaMm €
MOPSIKOBBIMU HOMepamu 12, 26, 47, 53, 80 u 83.

Kax u3mensitorcst cBoiCTBa 3JIEMEHTOB B IEPUOJIE, TPYIIIE (ClIeBa HAMPaBo)?

Yepes pactBop NaOH maccoii 15 r mpomyctunu cepoBogopoa Hz2S maccoit 30 r, kakas coinb
obpazyercs ripu 3Tom? OnpeenuTe ee Maccy U KOJTUYECTBO.

[Tpu B3aumoseiicTBrUN 18 I TEXHUUYECKOTO CIJIaBa aTFOMUHMS ¢ M30BITKOM pacTBOpa
TUAPOKCHIA HATpus, Bbaensercs 21,4 nraza  (H. y.). OnpenenuTe MacCOBYIO J0JIO
IIOMUHUS B UCXOJHOM CILIaBE.

Omnpenenure 1eMeHT, pu noaHoM cxuranuu 0,51 r koroporo obpasyercs 1,28 ¢
JTMOKCHIA.

Ornpenennute MacCoBYIO JIOJIIO CEPHI B CyJb(aTe IBYXBaJEHTHOTO MeTaia, 7,2 T KOTOPOTO
IpU peakluu ¢ n30BITKOM Xyiopua 6apust oopazoBanu 13,98 r ocazaka.

Jlns nonydenus ocajka cynbdara 6apust ObUT B3ST pacTBOP CEPHOM KUCIOTHI €
coJiepKaHueM OCHOBHOTO BenlecTBa Maccoit 490 r. MaccoBas 10111 BBIX0/1a COJIM OT
TEOPETHUECKH BO3MOXKHOTO cocTaBmiia 96%. KakoBa macca nmosydeHHoro cynbgara oapusi?
Oopaserr ynoopenus comepxut 80% KCI. KakoBa MaccoBas 101151 Kalusl B iepecyere Ha
K20 B 3TOM 00pa3ie?

JU1s yHUUTOKEHUS BPEAHBIX TPHI3YHOB B MOJIEBBIX YCIOBUAX MCIOIB3YIOT XJIOP, 3aOTHSS
UM HOPBI JKUBOTHBIX. XPaHSAT M MEPEBO3AT XJIOP B CTATBHBIX OAJTIOHAX O] TABICHUEM
okosio  6,06-10° Ia. Paccuuraiite 06beM, KOTOPBIi 3aiimMeT X1I0p Maccoit 50 Kr npu
HOPMAaJTbHBIX YCIIOBHSIX.

Kakoii 06bem x10poBo10po1a MOXKET ObITh oy4eH u3 40 11 xjaopa?

Oxkcua Banaaus (V) MoxydaroT COKUTaHUEM TTOPOIITKA MeTasuia B Kuciopojae. Paccunraiite
Maccy BaHaJHsl, HEOOX0AUMYIO JUIs OJy4YeHUs: okcuaa Maccoit 50 r.

[Ipon3zoiaeT nu noJiHas HEUTpaIu3anuus Py CIMBAHUH PAaCTBOPOB, coaepkammx 20 r
TUAPOKCHUAA Kanus v 22,5 T a30THOU KUCJIOTHI?

[TpakTuyeckas padora Nel

CocraBbTe 3JeKTPOHHYIO hopMyITy aToMa ThTaHa Ti, atoma kaamus Cd.

CocTtaBbTe 3JeKTPOHHbIE (HOPMYJIIBI HIEMEHTOB C MOPSAAKOBBIME HOMepamu 23, 33. Yem
OTJIMYAIOTCS UX DJIEKTPOHHBIE (POPMYIIBI?




21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

Oo6pasen remaruta conep:xkut 82% Fe>03. KakoBa maccoBas 10511 jkene3a B JaHHOM
obpase?

[Tpu aHanm3e cranu Ha coiepKaHKe B HEH yriiepoia oOpasel] CriaBa COKUTaloT B TOKE
KHCJIOPO/Ia ¥ YJIABIUBAIOT BRIICTUBIINNCS MTPpU 3TOM okcun yraeposa (1V). Onpenenure
MaccoBYIO JIOJIO YIiiepoia B o0Opasiie craiu, eciiu HaBecka ero osiia 10,00 r, a macca
okcupa yriaepoza (1V) cocrasuna 0,23 .

st mpurotoBnenust SO0 T IEMEHTHOTO pacTBOPA, IPUMEHSIEMOTO B CTPOUTEILCTRBE,
CMEIIMBAIOT 75 T neMeHTHoro nopomika, 300 T meckau 125 T Boabl. Onpenenure
MacCOBBI€ J1I0JIM KOMIIOHEHTOB B PacTBOPE.

Ha npeanpusarusx skeae3H010p0KHOT0 TPAHCIIOpTa (TalbBAaHUUECKUE 11e€Xa, IKOJIOTUYECKUE
naboparopun) AJisl OTPEACTICHUS COACPKAHUS HEPACTBOPUMBIX IIPUMECEH B PaCTBOPAX HIIN
BOJI€ IPUMEHSIIOT (QHIIbTPOBaHUE. BhIUuncIMTE MACCOBYIO TOJIIO HEPACTBOPUMBIX IPUMECEH B
JTAaHHOM 00pasIie pacTBOpa, €CcIi Macca ocajka Ha puiabTpe paBHsuiachk 1,2 T, Macca
¢dbunsTpaTa — 18,8 1.

B kaxoii BeT okpacurcs JaKMycC B pacTBOpPE, IOIY4EHHOM Ipu B3aumozeiicrsuu 40 r
TUJIPOKCHIA KAJbLHS C COJITHOM KUCIIOTOM, coaepskaiieit 40 T xsiopoBoaopoaa?

CocraBbpTe ypaBHEHMSI SJEKTPOIUTUUECKOM TUCCOLMALINN CIETYIOINX OCHOBaHUI:
rugpokcuaa autus LIOH, ruapokcuna crponims Sr(OH)2.

CocraBbTe ypaBHEHHUS SJEKTPOIUTUUECKOMN TMCCOLMALINY CIEAYIOINX CONeH: cynbdara
amomunust Alx(SOa)3, kapoonara Hatpust NaxCOs.

B 200 mi Bogst pactBopriin 4,0 T okcuaa Oapusi. Onpenennure MacCoBYIO JOJTIO
pPacTBOPEHHOI'O BELIECTBA B paCTBOPE.

Hanummwre moyiHbIe U KpaTKHME MOHHBIC YPAaBHEHUS PEaKIIMi MEXTy pacTBOpaMHU: a) XJIOpUIa
Kanus ¥ HuTpata cepedpa; 0) ruapokcuaa kanus u Hutpara meau (11); B) cynbdara Hatpus u
HUTpaTa Oapus; r) cynbhaTa aTFOMHHUAS U XJI0puaa oapusi.

CocraBbpTe MOJIEKYJISIPHBIE YPAaBHEHUS 110 MOHHBIM YPaBHEHUSIM: a) Zn?* + 20H =
Zn(OH)2;

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

B) H" + CN- = HCN;

r) CHsCOO™ + H" = CH3COOH.

Kecrtkast Boga conepxut ruapokapooHat maraus (Mmaccosas nois 0,008%) u
ruapokapOoHar kaneius (MaccoBas aoist 0,0012%). PaccuuTaiite Maccy ruipokcuaa
KaJbIIHS, KOTOPYIO HAJ0 T00aBUTH K BOJIE MAcCO | T JUIsl yCTpaHEHUS )KECTKOCTH.
Onpenennute Maccy Xpoma, KOTOpast BBIAETSETCS Ha KaTOJIe MPH dIIEKTPou3e cyab(hara
XpoMma B TeueHue 3-X 4acoB npu Toke 12,4 A, eciu BBIXOJ XpoMa 10 TOKy paBeH 60%.
[TpuBenuTe cxemy 3JEKTPOIN3a pacTBOpa Cyiab(dara Xpoma.

CocraBbTe ypaBHCHHS pEaKIUid, MPOTEKAIONIMX Ha IPaUTOBBIX AIEKTPOAAX TPH
anektponuse: a) paciuiaa MgClz, 6) pacrsopa MgClo.

Omnpenenute HEU3BECTHBIN JIBYXBAJICHTHBIA METAJIJI, €CITU TIPU MTPOITYCKAHWH TOKA, CHIIOHN 2
A B Teuenne | yaca 14 MuHyT 24 cekyHA uepe3 BOJHBIM pacTBOP COJIM 3TOTO MeTajlla Ha
OJIHOM U3 TpaUTOBBIX JEKTPOIOB BBIJSIHIICS METAILT Maccoit 2,94 r. Brixoa 1o Toky
npuHATh 32 100%.

Omnpenenute Maccy Me/H, BBIICIUBIIEHCS Ha KaTo/I€ IPU MPOITYCKAaHUH TOKA CHIIOHN 2 A B
teuerne 10 mMuH yepes pactBop xiopuaa menu (I1).

C KaKuMU U3 TIEPEUYHCIICHHBIX BEIIECTB OYET pearnpoBaTh: a) TUAPOKCUT
Hatpus — H2O, Zn, Oy, Si, P, NO2, ZnO, Al(OH)s; 6) runpokcun 6apus — COp,
02, HNOs3, NaOH, Na»S0s, FeO, Al;03, AgCl, CuO;

B) ruapokcua maraust — SO3, Oz, HCI, NasPO4, NaOH, CuO. HanwumuTe cOOTBETCTBYOIINE
YPaBHEHUS PEAKIIUM.

C kakuMU U3 TIepEUHCIEHHBIX BEIIECTB OYJET pearupoBarh:  a) cojsHas KucioTa — Fe,
Hg, P20s, SO, Al203, Al, Zn(OH)2, Na2SOs; 0) pasbaBiieHHast cepHast
kuciora — SO3, Fe304, Cu, Mg, CO, NazPOs, P20s;

B) pa3baBiieHHas a30THas kuciota — Zn, S, CuO, Fe, ZnO, Cu, AI(OH)3, P.

42.
43.
44,
45.

Hanummre cooTBETCTBYIOIINE YPAaBHEHUS PEAKIUM.

Cocrasbre paBHeHus peakuuii: NaCl—Na—NaOH—Na>SOs—NaNO:s.
CocraBbte ypaBHeHus peakiuii: S—SO2—H2SO3—NaSO3—NazPOs.
Cocrasbre ypaBuenus peaximii: CuU—Cu(NO3).—Cu(OH)>—CuO—Cu—CuClo.



46. CocraBbTe ypaBHeHUs peakiuii: ZN—2ZnS—ZnClo—Zn(NO3),—2Zn(OH)2 —Naz[Zn(OH)a4].

47. CocraBbre ypaBHeHUs peakuuii: P—P20s5—H3P04—K3POs.

48.  CepHas KHCIOTa IPUMEHSCTCS B TEXHOJOTHH JJIs TPABJICHHS METAIIOB (yJaJIeHHe TUICHKU
OKCHJIOB C MOBEPXHOCTH MeTaiyioB). PaccumTaiite onTHMalbHOE OTHOILIEHHWE MAacChl
KHUCJIOTBI B paCTBOPE K

Macce okcuaa meau (1) mpu TpaBieHMn Meau, €Clii U3BECTHO, YTO KHCIOTHI Oepércst B 10 pas
Oomb1ie, yeM TpeOyeTcs 110 YpaBHEHHUIO PEAKLINU.
49. MOXHO JH 0 BHEIIHEMY BHUJly ONpPENEINTh, K KAKOMY KJaccy BEIIECTB OTHOCUTCS JaHHOE
BELIECTBO?
50. Kakue ¢pu3nko-xuMHYeCKre UCCIIeJOBaHUs (OMBITHI) HEOOXOMMO MTPOBECTH C BEILIECTBOM,
9TOOBI TOUHO OMPEIEIIUTh €r0 IPUHAJICKHOCTD K:
a) IPOCTHIM BEIIeCTBaM; 0) METaJJIaM WJIM HEMETAJJIaM; B) CJIO’KHBIM BEIIECTBAM; T') OKCHJIAM; 1)
KHCIIOTHBIM, OCHOBHBIM HJIM aM(OTEPHBIM OKCHAM; €) OCHOBAHUSIM, KUCIOTaM HITU COJISIM?
51. CocraBbre paBuenus peakiuii: NaCl—Na—NaOH—Na,SOs—NaNO:s.
52. CocraBbre ypaBHeHus peakiuii: S—S02—H>SO03—NaSO3—NazPOs.
53.CocraBbre ypaBaenus peaknuii: Cu—Cu(NO3),—Cu(OH),—CuO—Cu—CuCla.
54. CocraBbTe ypaBHeHus peakiuii: Zn—2ZnS—ZnClo—Zn(NO3)2—2Zn(OH)2 —Naz[Zn(OH)4].

55. CocraBbre ypaBuenus peakuuii: P—P20s—H3PO4—K3PO4.

56. PaccraBbpTe KOA((OUIIMEHTHI B YPABHEHUSX OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITHIA

METOJIOM 3JIEKTPOHHOTO 0aiaHca, Kak 3TO yKa3aHO BBIIIE:

a) KMnOgs + HzS + H2SO4= MnSO4 + S + K2SO4 + H20;

6) KMnO4 + K>SOz + KOH = KoMnO4 + K2SO4 + H20;

B) HBr + KMnO4 = Br2+ MnBr2 + KBr + Hz0;

r) H2S + K2Cro07 + HoSO4 = S + Cro(S04)3 + KoSO4 + H20;

1) Zn + HNO3z + H2SO4 = N20 + ZnSO4 + H20

e) S + KCIO3 + H20 = Clo + H2SO4 + K2SOyq;

k) HCIO4+ SO2+ H20 = H2SO4+ HCI;

3) Mg + H2SOs = MgSO4 + S + H20;

u) FeCl, + HCIO4 + HCI = Cl, + FeCls + H20;

K) l2+ KOH = KIO3 + Kl + H20;

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

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

H) SO2 + K2Cr207 + H2S04 = Cr2(S04)3 + K2SO4 + H20;

o) FeS + Oz = Fe;03 + SO».
57. Onpenenute 00beM BOAOPOJIa (P HOPMAJIBHBIX YCIOBUSX ), BbIJIEICHHBIN NpU
B3aMMOJICUCTBUHU C COJITHOW KMCIIOTOM alIFOMUHUSA MAacCOU 5 T.
58. Ilpaktuueckas pabora Ne3 B (hopme mpakTHUECKON MOATOTOBKU
59. MOXHO JI1 CYUTATh KOPPO3UEH CIEAYIOUIUE MPOIIECCHI: a) OKUCICHHE Kele3a MPu
AJIEKTPOCBapKe; 0) B3aUMOACHCTBUE IIMHKA C COJISTHOM KUCIOTOM IIPH MOJTYyYEHUH PacTBOPa JIst
TpaBJICHUS MEeTallja B Xo/1e nasiHus. J[alire 000CHOBaHHBIM OTBET.
60. byzaeTt 1 3amuiieH XeJie3HOI0POKHBIN MOCT, BBHITIOJIHEHHBIN U3 CTAJH, OT
AIIEKTPOXUMHUYECKOM KOPPO3UU B BOJIE, €CIIM HA HEM YKPETHTh IJIACTUHY U3 APYroro MeTasia: a)
MarHusi; 0) CBUHIIA; B) HUKEJs?
61. K pactBopy, coaepxamiemy 27 r xjaopuaa meau (1), nobasmnu 14 t xene3nsix onuiok. Kakas
Macca MeJIu BBIJIEINIIaCh B pe3yjbTaTe ITOU peaKkiuu?
62. Oxcua xpoma, MPUMEHSIEMBIN B COCTABE MACTHI IS TOJIUPOBKU TTOBEPXHOCTH JI€TANICH,
conepxut 68,42% xpoma. OnpenenuTe CTeeHb OKUCICHHUS XpoMa U (OpMYITy OKCH/IA.
63. dropup aMOMHUHNSA, IPUMEHSAEMBII B IPOU3BOICTBE AMAJIEH, MOIY4Yal0T HEUTpanu3anuei
TUAPOKCH/IA aTFOMUHUS TUTABUKOBOW KHCIIOTOM. PaccunTaiiTe MaccoByo 07110 (TOPOBOAOPO/IA B
KHCTIOTe, eclii Ha B3aumojeicTBue ¢ 200 T ruapokcuaa amroMuHus notpedoBaiocsk 405 T
MJIABUKOBOM KHCITOTHI.
64. MaccoBsie 101 pUMECEH B UyT'yHEe COOTBETCTBEHHO paBHHBI: yriuepoaa — 4%, kpemuus — 1,5
%, hochopa — 2,2 %, cepsr — 0,2 %. PaccunTaiite 00bEM KuCIOpOIa (H. Y.), KOTOPBIA HEOOXO UM
JUTSL OKUCTICHHS YKa3aHHBIX MpUMeceid B uyryHe Maccoid 500 kr.
65. OOpazer; yyryHa Maccou 8,2 T pacCTBOPHIIH B COJISTHON KHUCIIOTE, U TPU 3TOM BBIJEIHIIOCH 3,2
7 Bozopoja (H. y.). Caurasi, 4To CIUIaB HE COACPIKaT HUKAKUX MOCTOPOHHUX METAJUIMYECKHUX U



HEMETAJUTHUECKUX MTPUMECEH, pacCUUTaiiTe MaCCOBYIO JIOJIIO YIJIEpo/ia B JaHHOM 00pasiie
YyTyHa.

66. JJaboparopuast pabota Ne6

67. Kakue u3 Bemiects, GopMyIibl KOTOPIX MPUBEICHHBI HIKE, SBIISIOTCS H30MEPaAMH:

CH3~CH;CH5;—CH3CH, CH;~CHz~CH;—CH,

a) ; r) ,
i

H—C—C—C—H
HoHH H | H
H=C—¢—C—C—H H—C—H
H HH H H
0) S § ;

CH3—C|3H—CH2—CH3
CH,
B) CsHao; x)
68. HazoBute yriieBoopoibl, hOpMYITbl KOTOPBIX TPUBEACHBI HUKE:
CH3z- C|ZH—C|ZH— CH,

N CH, CH, ; 5
T
CH—CH—CH;~CH;~CH,
CH;~CH—CH, CH,
CH, CH, Cafte {H
CHz~ CHyCH—C—CH—CH,— CH, CH;~C—C—CH,
[ ]
5 CH, CH, ; n o CHiCH,

69. Hanumure cTpyKTypHBIE (POPMYIIBI CIETYIONIUX YIIIEBOIOPOIOB:

70. a) 2,2-qumeTninponay; 0) 2,2,4-TpUMeTHIITICHTaH,

71. B) 2-metnn-3-3TunOyTan; 1) 1,3-mumernnOyraH.

72. CocTaBbTe ypaBHEHUS PEAKIINil, XapaKTepHbIE i1 XUMHUUYECKUX CBOMCTB dTaHa.

73. OxapakTepusyiTe pU3NIecKue CBOWCTBA PEICITBHBIX YTIICBOI0POI0B, coctaBa C3Hg u
CsH1o. YikaxuTe Ux mpakTUYecKoe MPUMEHEHHE Ha JKEeTIE3HOT0POKHBIX 00bEKTaX.

74. CocTaBbTE YpaBHEHUS PEAKIIHM, COTJIACHO CXEME:

75. C — CH4 — CH3Cl — C;Hs — COo.

76. Onpenenure 00beM KUCIOPO1a, HE0OX0AMMOTro 1i71st TosiHOTO cropanust 200 T nmeHTaHa.

77. Macca Cokx)KEHHOTO ra3a B 0aluioHax ISl TEXHUYECKOTr0 UCTIONB30BaHuUs Ha MPEANPUATUSIX
KEJIE3HOIOPOKHOTO TpaHCTIOpTa cocTaBisieT okoJio 10 xr. PaccuuTraiite 00beM BO3IyXa,
HEOOXOUMBIN I CKUTAHUS ATOTO KOJIMUYECTBA rasa, mojaras, 4To ero OCHOBHOM COCTaB —
nponad. Kakoit 00beM yriIeKHCIIoro ra3a Impu 3TOM BhIJIEIHTCS? PacueTsl IpuBeInTe K
HOPMAJTbHBIM YCIIOBHSIM.

78. PaccumnTaiite 00BbeM BO3/1yXa, HEOOXOIUMBIH JIJIsi CTOPaHUs ra3000pa3HOTO TOIUJINBA,
TIPHMEHSEMOT0 B TEIIIOBO3HOM X03sicTBe, 066eMoM 1 M3 ¢ 06beMHEBIME ToMsIMU MeTaHa 91%,
staHa 4%, Bomopoja 2%, a30Ta ¥ IPyrux HETOproYux ra3zos 3%.

79. CocTaBbTe ypaBHEHUS peaKkluil, COTIIACHO CXeMaM:

a) CHs — C2Hs — CoHs — COo.

6) CHe — CoHsCl — CoHs — C2HsOH.

80. Onpenenute 00BEM dTUIICHA, 00PA3YIOIIETOCS NP ACTUIpATAIIIN ITHJIOBOTO CITUPTa MacCOU
200 r, ecu BeIX0 IpoAyKTa cocTaBUT 80% OT TEOPETUYECKU BO3MOKHOTO?

81. Onpenenute 00BeM dTUIICHA, KOTOPBIA HEOOXOIUM JJIs MOTydeHus 126 Kr okcuia STUICHA,
YUUTBIBAsi, YTO IPOU3BOJCTBEHHBIE TOTEPH 3TUIIEHA COCTABIIAIOT 10%.



82. Ompenenute Maccy OpoMa, HEOOXOAMMOTrO JJist TonyueHus 1,2-nuépomdTana uz 17,5 r
STHIICHA.
83. CocTaBbTe ypaBHEHUS PEAKIIMM, COTIIACHO CXEMaM:
a)CaCO3 — A — CaC2 — CoHz — CgHg;
0)
CH,— CH,Cl— C,H,— C,H,— CH=CHCI — (—CHZ—?H—)n;
Cl

84. HazoBure o0nacT IpUMEHEHHUS allETUIIEHA, €T0 TOMOJIOIOB U ITPOU3BOJHBIX Ha
HPENPUATHSIX JKEIE3HOA0POKHOTO TPAHCIIOPTA.
85. Onpenenute 00bEM alleTUIICHA, HEOOXOIUMOTO JUISl MOJTyYeHHst | KT BUHIIXJIOPHUIA, TIPU
BbIxoJie 90% OT TeopeTHYeCKH BO3MOKHOTIO.
86. Omnpenenute 00beM BoiOpoOa, TpeOyemoro [uis nosnydeHus 134 i1 3TaHa npu ruApupoOBaHUN
aleTuiIeHa.
87. Onpenenute 00bEM alleTUIICHA, KOTOPBIA MOYKHO TOJTYYUTh U3 KapOuia KaibLus Maccoi 15
kr. Eciim onst mpumeceii B kapOuie kabims coctapiser 15%.
88. Omnpenenute 00bEMBI alleTUIICHA U BOJOpOA (H. y.), oOpa3yromierocs rnpu kpekuare u3z 1000
M MPUPOAHOTO Ta3a, coaepxkaiiero 96% merana.
89. CocTaBbTe ypaBHEHUS PEAKIIUMA, COTJIACHO CXEME:
a) CHs — C2H2 — CgHe — CeHao.
6) CaCO3 — CaO — CaC; — C2H2 — C2Hs — C2HsCl — C4H1o — nmkmnoGyran.
B) CHs— CH3Cl — C2Hg — C2HsCl — C3Hg — A — CsHis — CeHs — CeHsNO:o.
90. Onpenenute Maccy LUKIOreKcaHa, HEOOX0IMMOTro — AJis HojiyueHus 2,43 kr 6eH3o7a npu
peakuuu aeruapuponanus. Kakoii ra3 u B kakom oobeme obpazyercs?
91. Kak, ucxozas u3 Merana, noJiyuuts 6en3on? Onpeaenure 00bemM MeTaHa, HEOOXO0IUMOTO ISt
noaydeHus 8,2 r OeH3osna 6e3 ydyera HoTeps.
92. CocraBbTe CTPYKTYpPHBIC (DOPMYITBI CICTYIOIINX BEIICCTB:
a) 2,4,6-tpumetunioen3on; 6) 1-metni,4-u300yTHIOCH30IT;
B) 1,4-m30mponmiIGeH3o; r) 2-MeTHIL, 3 -3 THIOESH30JI.
93. Kakas macca 6eH301CyNIb(HOKUCIOTHI nostyuuTces npu aeictun 200 mut 94% -Horo
pactBopa H2SO4 (p = 1,83 r/cm®) Ha Genson?
94. U3 anerunena oobeMoM 23 11 (H. y.) nmostydmin 6eH3on Maccoit 16 r. Onpenenute
MPOLICHTHBIN BBIXOJT HUTPOOEH307Ia.
95. Macca CoxMKEHHOT0 ra3a B 0aJsloHaX JJisi ObITOBOTO UCIOJIb30BAHUS COCTABISAET 0KOJo 10 K.
PaccuuTaiite 006eM BO3/1yXa, HEOOXOIMMBIH IS CYKUTAHUS ATOTO KOJIMYECTBA ra3a, 1mojaras, 4To
€ro OCHOBHOM cocTaB — nponaH. Kakoif 00beM yrieKucaoro ra3a npu 3TOM BbLACTUTHCA?
PacueTs! npuBeMTe K HOPMAIBHBIM YCIIOBHSIM.
96. Hannmute cTpykTypHbIe (hopMyiiel n3omMepoB cuptoB coctaBa CsH11OH. [laiite um
Ha3BaHMSL.
97. CocTaBbTe ypaBHEHUE pEaKIMii, XapaKTepHBIX Ul XUMUYECKUX CBOICTB IponaHona-1 u
OyraHoma-2.
98. CocraBbTe ypaBHEHUS PEAKIIMI, COTJIACHO CXEMaM:
C2Hs — C2Hs — C2HsOH — C2HsONa.

o
=
CH; CH,C1= C,H; C,H,Cl—>C,H0H—>CH;-C T

CaCO3 — CaCy — CoHz — Co2Hg — C2Hs0H.

99. CocTtaBbTe ypaBHEHUS PEAKIIHI, COTJTACHO CXEME:

100. a) Co2Hs — C2HsCl — CoHs — aTHIICHTIMKOID.

0) STUIEHTIIMKOJIb — 1,2-TUXJIOPITaH — aleTHJIEH — OEH30J1 — YIIIEKUCIBIN Ta3.

101. Paccumraiite Maccy 3THIIOBOTO CIIUPTA, MPUOBIBIIETO HA CTAHIIMIO b., eciu mpu oTIpaBKu cO
cTaHuu A. B uctepHe O0b110 90 TOHH ATaHOJIA ¥ TIPH TPAHCIIOPTHUPOBKH €0 IOTEPU COCTABUITH
0,2 %.

102. Kakoii 00beM Bo3ayxa, comepskamiero 20% Kuciopoa, moTpedyercs sl CropaHus: a) 5
MOJIb MeTaHoJa; 0) 2 MOk IpornaHoua?



103. ITpu B3aumonericteuu 180 r 3TaHONIa C THAPOKCUAOM HaTpus nosydeHo 210 r ata”omnsTa
HaTpus. Onpenenure NPOLEHTHBINA BbIXO/ STAHOJSATa HATPHSI OT TEOPETUUYECKU BO3MOKHOTO.
104. B xauecTBe aHTH(PHU3a B paHaTOPaX CUCTEM OXJIAXKJICHHS JBUTATENICH BHYTPEHHETO
CrOpaHHusl MOABMXKHOTO COCTaBa JKEJIE3HOAOPOKHOTO TPAHCIIOPTA UCHIOIB3YETCS TUIICHTIIUKOJIb.
CocraBbpTe ypaBHEHMsI peaKLUi OJy4yEHUS ITUIICHTIIMKOJIA U3 dTaHa.

105. Kakoii 00beM BOJIOPOJIA TIPH H. Y. MOXKHO BBIICITUTh METAJUTMYECKUM HaTpHeM U3 1 MoJib
ruiepuna’?

106.C kakuMu U3 IEPEUNCIICHHBIX BEIIECTB OyIeT pearupoBath (PeHOJ: HATPHi, XJI0p, OCH30II,
a30THasi KUCJI0Ta, OKcu Kanbliug? CocTaBbTe ypaBHEHUS BO3MOKHBIX PEAKIMI U HA30BUTE UX
POIYKTHI.

107. CocTtaBbTe ypaBHEHUS PEAKILIUA, COTTTACHO CXEMaM:
a) CoHe — CoH2 — CeHe — CsHsCl — CsHsOH —2,4,6-tpubpomdenon.
6) CHs — CH3Cl — CyHs — CoHsCl — C3Hg — CeH1s — CsHs — mmxpuHOBas Kuciora.

108. Onpenenute Maccy Opoma, KOTOPBIH moTpedyeTcs A nmonydenus 233 r 2,4,6-
TpubdpomMdeHona.

109. OnpenenuTe MaccoByrO J0JI0 (DEHOATA HATPHS, B pacTBOpe Maccoit 232 r, eciu
npopearuposaio 21 r GpeHona ¢ THIPOKCHIOM HATPHSL.

110. Onpenenute Maccy enona, konuuecTBoM BemiecTBa 0,5 MOJb.

111. IlukpuHoBas kucinoTa, 00pa3yromiascs Ipyu HUITPOBAaHUH (PEHOJIa KOHLIEHTPUPOBAHHON
A30THOW KHUCIIOTOM U ABIISIONIASICS B3PHIBUATHIM BEILIECTBOM, UCIIOIB3YETCS B TIOPOKHO-
CTPOUTENIbHBIX paboTax MpU MPOKIIATKE KEJIE3HOAOPOKHOTO MTOJIOTHA B TPYIHOIIPOXOAUMBIX
paitfonax. OnpenenuTe Maccy a30THOM KUCIIOTHI, 3aTPayeHHYI0 Ha HUTpOoBaHue GeHoa Maccoit

18,8 T, mpuBoOIsIIEe K 00pa30BAHUIO MUKPUHOBOM KHCIIOTHI.

112. HazoBuTe BemecTBa o Gpopmyiam:

) G
CHz CH-CH-CT CH,—C-C—cZ g
) CH, ) CH, ;
CH;- ?H—CHZ—CHZ—Cfg H-c©
6 CH, - H

113. CocraBbTe ypaBHEHHS peakliUii, XapaKTEPHBIX UIsl aJbACTUAOB HA IPUMEPE NPOTIAHAJIS.
114. KakoBsl criocoObI mosryueHust anbaeruaos? [IpuBenure cOOTBETCTBYIONINE YPABHEHUS
peaknuii noaydeHus OyTaHais.

115. Kakue peakuuu sBISIOTCS KaYECTBEHHBIMU JJIS1 OTIPECIICHUS aJIbJIETUI0B B pacTBOpe?
OTBeT NOATBEPANTE YPABHEHUSAMU PEAKIIHM.

116. CocTaBbTe ypaBHEHHS peaKklIM{ MOJIMMEPU3AINH U TOJMKOHACH AU (GopMabAeruaa.
117. CocTaBpTe ypaBHEHHS pEaKLIUi, COTJIACHO CXEMaM:

o
Z Z
C,Hs> C,H.Cl— C,H.OH— CH,~CZ — CH~CZ

H OH
a)

@)
=
CH~ H—c(He CH,OH— CH,Br — C,H,—~ CO,

118. C xakuMu U3 NepeyrciIeHHbIX BemecTB pearupyet nponanains: NHs, CH3OH, HCN,
Cu(OH)2, Na, O2, ammuauHbIit pacTBOp okcHaa cepedbpa? CocTaBbTe YpaBHEHHUS BO3MOYKHBIX
peaxkuil 1 Ha30BUTE UX MTPOTYKTHI.

119. Kakas macca TeXHHUECKOTO KapOuaa Kanbius, coaepsxkaiiero 20% npumeceil, motpedyercs
JUISl TIOJTy4eHHUst 26,4 T YKCYCHOTO alIbJIETU/IA, €CIIU BCE PEAKLIUN MTPOTEKAOT C BBIXOJIOM IIPOJIYKTA
80%?

120. IIpu B3aumoeiicTBUM 3TaHoNIa Maccoi 9,5 r ¢ okcunom menu (I1) momyuwnu anbaerun,
Macca KOToporo cocraBuia 7,4 r. Paccunraiite MaccoByto 107110 (B %) BBIXO/Ia albJIeTUIA.

121. JIns kaTamuTH4ecKoro ruipupoBanus 17,8 T cMecr MypaBbHHOTO M YKCYCHOTO aJlbJIETHIOB
JI0 COOTBETCTBYIOLIMX CIUPTOB noTpedoBanock 11,2 1 Bogopoaa (H. y.). Onpenennte MacCoBYIO
JIOJTIO Ka)KJJOT0 aJIbJIETH/Ia B CMECH.



122. Hanummre CTpyKTypHbIe (POPMYJIBI CIEAYIONIMX KETOHOB:
a) 2,2-TUMETHIITICHTaHOH-3; 0) METUJIDTHIIKETOH; B) 3-MeTUI0yTaHOH-2.
123. CocraBbTe ypaBHEHHsI pEaKIMii, XapaKTEPHBIX I KApOOHOBBIX KHCIIOT HAa IPUMEpE
MPONMOHOBOM KUCHOTHI. [[prBeANTE COOTBETCTBYIOIINE YPABHEHUS PEAKIUN.
124. Hanumure ypaBHEHUE PEAKLIMU [TOJIyYE€HUSI aKPUIIOBOM KUCIIOTHI.
125. CocTtaBbTe ypaBHEHUS PEAKIIUN MTOTYYCHHUST YKCYCHOM KUCIOTHI U3 He(TH.
126. CocTaBbTe ypaBHEHUS PEAKILIUNA, COTTTACHO CXEMaM:

0 o 0 0
7 Z Z Z
) CH,— CH=CT = CHOH— CH, — CHCT > CHCT — CH-CT_

0)

CH4%H—C<O% CH,OH —> CHBr aczHGaCHs—cioe CH3—C<O
H H OH.

127. MypaBbrHas KUCIIOTA, TOI00HO ajbJIeruaaM, JaeT PEaKIUIo «CepeOpsHOTO 3epKaiay.

CocraBbTe ypaBHEHHE 3TOM peakuu. XapaKkTepHa JI1 OHa JJIsl APYTUX KapOOHOBBIX KUCIOT?

Otset obocHyiiTe. Kakas macca cepedpa oOpaszyercst mpu okucienuu 5 moib HCOOH?

128. CocTtaBbTe ypaBHEHUS peakuid dSTepUPUKAIIMN MEXIY: a) YKCYCHON KHCIIOTOUN H

OyTaHosoM; 0) MacIsTHON KUCIOTOU U MIPOIAHOJIOM; B) MypaBbUHOM KUCIOTOU U

STaHOJIOM.

129. Onpenenute MacCy YKCYCHOH KHCIOTHI, IONTydeHHOH OKHCIeHHeM 5 M° GyTaHa o cXeMe:

C4H10 + O2 — CH3COOH + H20.

130. U3 anerunena Ha ocHoBe peakuinu KydepoBa nonydaroT ykcycHyro kucioty. Kakoit oobem

areTuiieHa norpedyercs 1ist moxy4eHus 125 T yKCycCHON KUCTOThI?

131. Onpenenute Maccy aierara HaTpusi, 00pa30BaHHOTO MPU HEUTpATU3AIUU THAPOKCHIA

HaTpus Maccoil 16 T yKCycHOM KUCIOTBI Maccoil 45 T.

132. [Ipu TpaHCHOPTUPOBKE YKCYCHOM KUCIOTHI Maccoi 90 TOHH B crieualn3upOBaHHOM BaroHe

Ha nepepadaThiBarolee mpeanpusaTie npuosuio 89, 6 T BemiectBa. OnpeeanuTe MacCoOBYIO JI0JIO

HOTEPb.

133. CocTaBbTe ypaBHEHHS peakluil dTepuUKaud MEXIy: a) MACISTHON KUCIOTOH U

MIPOIaHOJIOM; 0) BaJIEpHAHOBOM KHUCIIOTOW M METAHOJIOM; B) YKCYCHOM KUCIIOTOW U OYTaHOJIOM.

134. CocraBbTe ypaBHEHHs peakiMii THIPOJIN3a: a) MPOMHIOBOTO 3(pHpa YKCYCHONW KHCIOTHI; 0)

METHIJIOBOTO 3(p1ipa NEHTAHOBOM KUCIIOTHI;  B) ATHJIOBOTO 3(hHpa MpONHMOHOBOW KHCIIOTHI.

135. CocraBbTe ypaBHEHHS PEAKIIMNA COIIACHO CXEMaM:

0 0 0
C,Hs CH,Cl — C,H,— C,H,— CH,~CZ  — CH~CZ _ — CH~CZ
N H OH OC,H,.

o)
— CH~CZ

0 0
Z Z
C,Hs— CH— CHOH — CH—CT, — CH—CT OCH.

OH
— CH,O0H — CO,.

6)

136. CocTaBbTe cxemy MOTy4YEHHUs dTUIALeTaTa U3 sTaHa. Hannmure ypaBHeHHs
COOTBETCTBYIOIIUX PEAKLIUH.

137. Onpenenute Maccy ciokHoro 3¢gupa, oopazoBarHoro 100 r ykcycHOU KUCIOTHI B 118 T
METHJIOBOT'O CIIUPTA.

138. ByTuianerat BXOAUT B COCTaB MeHTa(TANEBbIX d3Majel, NCIOIb3YEMBIX JJI1 OKPACKH
MACCAKUPCKUX BarOHOB U JJOKOMOTHBOB. OIpEeNEInTe €ro NPOLEHTHBIN BbIXO/, ECIIN IIPU
B3auMoieiicTBuu 48 r OyTaHona U 72 T YKCYCHOM KUCIOTHI MOIYYUIIN 74 T CII0KHOTO 3upa.
139. Beruncnure MaKCUMalIbHO BO3MOXHBIN BBIXO/1 METHIIOBOTO 3(hrpa MypaBbUHON KUCIIOTHI,
ecnu Juid peakuu 0bu10 B34TO 40 r kuciaotel U 20 T cnupTa.

140. Kakue cBolicTBa XapakTepHsl AJis xKUpoB? Hanumure ypaBHEHMs peakLni.

141. B yem cymHocTh THAPUPOBaHUS kUpoB? Hanummre ypaBHEHNE peakIMU U YKaKUTE, T
UCIIOJIB3YETCsl 3TOT MPOLIECC.

142. Kak MOXHO MPEBPATUTh KUJIKUN XKUP B TBepAbIi? Hanuimnre ypaBHeHHE peakuy.

143. Hanummte CTpyKTYpHYIO GOpMYITy CI0KHOTO 3(hupa, 00pa30BaHHOTO TIIHIICPUHOM U
OJICMHOBOM, CTEaPUHOBOU U MACIISTHON KHUCIOTAMM.



144. Onpenenure Maccy IIMIepruHa, KOTopas 00pa3yeTcs MpHU MIEeJI0YHOM OMBIJICHUH TBEPAOTO
xupa maccou 220 r.

145. Tlopuuto xupa, B COCTaB KOTOPOTO BXOJUT TOJILKO OJIEMHOBAsI KMCIIOTA, MOJIBEPIIIN
TUAPONN3Y BoJoM. OmnpenenanTe Maccy B3sITOr0 TpUOJIeaTa, eClid U3BECTHO, UTO JIsl HUTPOBAHUS
oOpa3oBagIerocs rimiepruHa moTpedoBanock 450 T a30THOM KUCIIOTHI.

146. Onpenenute Maccy CTEapUHOBOM KUCIIOTHI, MOTy4eHHON u3 250  Mbl1a, JEHCTBUEM CEpHOM
KHUCIOThI. TeopeTH4ecKuil BbIX0/] CTEApUHOBOM KUCIOTHI cocTaBisieT 92%.

147. KakuMu XMMAYECKUMH PEAKIIUSIMUA MOYKHO MTOATBEPAUTD, YTO TIIFOKO3a — aJIbJACTUAOCTIUPT?
148. Ha3oBuTE OCHOBHBIE CIIOCOOBI OTYYEeHHUS TIIOKO3bL. [IpuBeauTe ypaBHEHUS peaknii.

149. [loaTBepauTe mpoLecc MoIyYeHHs TITIKO03bI U3 KpaxMaia U HEeJUTI0I03bl ypaBHEHUSIMU
XUMUYECKUX peakuuid. Kak onpenenuTs Kpaxmai B pacTBOpE Ui cMecu?

150. CoctaBbTe ypaBHEHUS PEaKIUA COIIACHO CXeMaM, YKOKUTE Ha3BaHUS BELIECTB:

a)

(0] (0]
Z =
CH— H—CZ, = CHy0; — CoHOH — CHy=CT

=

OCH,-
6) (CeéH1005)n — CeH1206 — CO2 — CsH120e.

151. CocTtaBbTe ypaBHEHUS CIEAYIONUIUX PEAKIIUNA C yYACTUEM LEIUTFOIO3BI: a) ruaposun3a; 0)
TOpPEHUS; B) HUTPOBAHUS M30BITKOM a30THOM KucIoThl. Ha3zoBuTe 0Opa3yromuecs BeuiecTna.
152. Onpenenute 00beM yriaeKUCIOTO Ta3a, 00pa3yIOMIUNUCS MPU TTOJTHOM OKUCIIEHUHU 2 MOJIb
TJTFOKO3BI.

153. Onpenenute o0beM Bogopoaa (H. y.), KOTOPbIN OTpeOyeTcst 111 BOCCTAHOBJIEHUS 3 MOJIb
TJIFOKO3BI B CITUPT.

154. Onpenenute Maccy IIIOKO3bl, HE0OX0UMOM Juis nosnydenud 11,2 n 3tunena (H. y.) B
pe3yNbTaTe IBYX MOCIEAYIOMUX MPOIIECCOB — CIIUPTOBOTrO OPOKEHUS U ACTHAPATAIINH
obpasytomerocs cnupta. Beixosa stunena cocrasisiet 50%.

155. PaccuuTaiiTe Maccy 3TaHoa, KOTOPYIO MOXKHO ToiyuuTh u3 100 kr kapTodens.
[Tpou3BoaCcTBEHHBIE TOTEPH COCTABISIOT 18%.

156. Onpenenute Maccy TPUHUTPOLICILTIONO3bI, €CIIU JJI €€ MOJTYYSHHUS U3pacxoioBaHo 1 T
LEJUTIONIO3BL.

157. Paccuuraiite Maccy TpHaleraTa eJUTH0I03b], TOTYYEHHYIO U3 2 T IPEBECHBIX OMMIOK,
cogepxanmx 55% nemnono3sl. [Ipon3BoacTBEHHBIE TOTEPU COCTABIAIOT 72%.

158. C kakuMu U3 IEpEeUYNCIIEHHBIX BemecTB pearupyet metmwiamud: Na, H.O, HBr, KOH,
H2SO04, Oz, Clo. Hanuimre ypaBHEHHS PEaKITHiA.

159. Hanummre cTpyKTypHbIE POPMYIIbI CIETYIOLUIMX aMUHOB:

160. a) numeTnnaMuH; 0) MEHTUINPOTUIITHIAMUH;

161. B) OyTriiaMuH; T) OyTUIMETUIIAMUH.

162. CocTaBbTe ypaBHEHHS pEaKlUid, C TOMOIIBI0 KOTOPHIX MOKHO MOJTYYHUTh: a) MPOIUJIaMHH;
0) STUIIAMUH.

163. CocTaBbTe ypaBHEHHS peaKIIUii, XapaKTEePHbIE 151 XUMUYECKUX CBOMCTB: a) TUITHUIAMUHA;
0) mponuiIaMuHa; B) IMMETHJIAMHHA; T) METUIITHIIAMUHA.

164. CocTaBbTe ypaBHEHHS pPEaKLIUii, COIVIACHO CXEME:

165. C2H2— CsHs — CsHsNO2 — CsHsNH2 — CH3CsHsNHL.

166. Onpenenure 00beM a3oTa (H. y.), KOTOPbI 00pa3yeTcs pH CropaHuy STUIaMHUHA 00bEMOM
40 1 u conepkanueM 2 % HETOPIYHNX MPUMECEH.

167. Onpenenure NepBUYHBIN aMUH, IPU TOJIHOM CXUTAHUH KOTOPOTO Maccoif 25 T mojydeH ras
o6bemoM 4,74 11 (H. y.), HE TIOTJIOMAEMBII PACTBOPOM IIEIIOYH.

168. CocTaBbTe ypaBHEHHS peaKIUid, C TOMOIILI0 KOTOPHIX MOKHO MOTYYUTh AHUIIUH U3 METaHa.
169. CocraBbTe ypaBHEHUS PEAKIUNA, XapaKTEPHBIE JIJI1 XUMUYECKHX CBOMCTB aHWIJIMHA.

170. AHUIMH OIUPOKO MPUMEHSIOT B TPOU3BOJICTBE KPACUTENEH, BCIOMOTaTeNbHBIX BEIIECTB IS
PE3MHOBOM MPOMBIIIIEHHOCTH, TIOJTYYEHUS TIOJIMMEPHBIX MaTEPHaIoB, HAXOSIINX CBOE MECTO B
OTpacisiX KeJe3HOJOPOKHOro Xo3siicTBa. Onpenenure Maccy aHWINHA, KOTOPBIH MOJIyYeH U3
210 r HuTpoOeH30I1a, eciu ero Beixo coctaBmi 80%.

171. C xakuMu U3 IEPEUNCICHHBIX BEIIECTB pearupyer aMuHoInponuoHosas kucinota: K, NaOH,
KCI, H20, Brz, H2SO4, CH30H, CoHsCOOH. HanuimnuTe ypaBHEHHS PEaKIIHiA.

172. Hanummre CTpyKTypHBIE POPMYIIBI CIEIYIOMINX aMUHOKHUCIIOT:

a) 0-aMHUHOIIPOTTMOHOBOM; 0) -aMUHOMACIISTHOM;



B) Y-aMHUHOIIEHTAaHOBOM.
173. CocTaBbTe ypaBHEHUS PEAKIIUN, C TTOMOIIBI0 KOTOPBIX MOYKHO MOJTYYUTh: a) TJIUIUH; 0)
aJlaHWH; B) CEPUH.
174. CocTtaBbTe ypaBHEHUS PEAKIIU, XapaKTEPHbBIC IJIsI XUMUUECKUX CBOWCTB: a) cepuHa; 0)
TJIMIMHA; B) JIM3UHA.
175. Kak mony4uth 0-aMUHOIPOIMOHOBYIO KMCJIOTY U3 MPOIAHOJIa B HECKOJBKO CTaauii?
IIpuBenuTe COOTBETCTBYIOLINE YPABHEHUSI PEAKIIU.
176. CoctaBbTe ypaBHEHHUS PEAKIUA, COIJIACHO CXEME:
177. CoHs — CoHg — CH3COOH — CH2CI-COOH — CH;NH,—COOH —
178. CH2NH>—COOCHs.
179. CocraBbTe cxeMy peakuuu oOpa3oBaHUs TPUIEITH/IA U3 aMUHOOYTaHOBOW KHCIIOTHI.
180. Onpenenure Maccy METHJIOBOTO 3(Hpa aMUHOTIPOITMOHOBOM KHUCIIOTHI, €CJIH B PEAKITHIO
BCTYNUJIO 3 MOJIb aMUHOIIPOITMOHOBOM KUCIIOTHI.
181. OnpenenuTe MaCCOBYIO JOJIO a30Ta B 3TUIIOBOM 3(PUpPe aMUHOMACIISTHONW KHCIIOTHI.
182. Ompenenute MacCy aMUHOYKCYCHOM KHCIIOTBI, €CITH TPU €€ HEUTpaIU3aui W30bITKOM
pacTBopa ruApoKcua HaTpus oopazoBanoch 29,4 r conu. MaccoBasi 10151 BBIXOJIa COJIH
cocraBuina 73%.
183. [NonnaMugHOE BOJIOKHO SHAHT MOJIYYarOT MyTeM MOJUKOHACHCAIIMN aMHHOYHAHTOBOMN
kucinotel HoN—(CH2)s—COOH. CoctaBbTe ypaBHEHHE COOTBETCTBYIOIICH PEAKIINH.
184. Kak o6pasyercst nentuaHas cBs3b? [IpuBeaute npumeps 00pa3oBaHus TUNEHTHIA U
TPUTICTITU/IA.
185. HazoBuTe XapakTepHbIe IIBETHBIE pEeaKlUU OEIKOB.
PaboTa mammHuCTa OTHOCUTCS K TsDKENOMY (pusnyeckomy Tpyay. [1oaTomy B cyTOUHBIH panioH
MAaIIMHHUCTA JOKHO BXOAUTH B cpeiHeM okolio 150 r 6enka, HE0OXOUMOT0 JIsl COXpaHEHUS
A30THUCTOTO PaBHOBECHA B opranusMe. OnpenennTe MUHUMATbHYIO MOJISIPHYIO Maccy Oelka, B
coctaB koToporo Bxoaut 0,16 % cepsl, eciii MPenoI0KUTh, YTO B €T0 MOJIEKYJIE COIACPKUTCS
TOJIBKO OJIMH aTOM CEpbI

Kpurtepun oieHKH NPAKTHYECKHUX 3aJaHUIH

Ol{eHKa Kpumepuu: npasuibHoO 6blNOJIHEHHblIE 3a0anus

5

«OTIL» PabGora BBIMONHEHA TMOJHOCTBbIO; B JIOTUYECKUX PACCYXKICHUAX W
00OCHOBaHMHU pELIEHUs HET MPOoOeNOoB M OIIMOOK; B PELICHWH 3a7ay HEeT
MaTeMaTUYeCKUX OHIMOOK (BO3MOXKHAa OJHAa HETOYHOCTh, OIUCKa, HE
ABJIAIONIASCS  CJEACTBHEM HE3HAaHUs WM HEINOHUMaHUS  y4eOHOro
MarepHaja), HeT olMOOK B HAIMCAaHUU (OPMYJT XUMHUYECKUX COECAMHEHUH.

4

«X0p.» PaGoTa BBINOJHEHAa MOJHOCTHIO, HO OOOCHOBAaHUS IIarOB PELICHMS
HEJOCTaTO4YHb! (€cu yMeHue OOOCHOBBIBaTh PACCYXACHHSI HE SBISIOCH
CrellMalbHbIM OOBEKTOM MPOBEPKH); JIOMYIEHa OJHA OIIMOKa WU JIBa-TpU
HeJl04YeTa B PUCYHKAX, XUMHUECKUX (popmynax (eciu 3TU BUABI pabOThl HE
SBJISUIMCH CIIEHUAIBHBIM 00BEKTOM IPOBEPKH).

3

«YZIOBIL.» Jonymensl 6os1ee ogHOM OMMOKM Win Oosiee JBYX-TPEX HEJOYETOB B PH-
CYHKaxX, XMMHYEeCKMX (opMyiax, HO CTYAEHT BiajeeT o0sf3aTeIbHBIMU
YMEHUSMH I10 TPOBEPSIEMON TEME.

«HCYHOOBJIL.» I[OHYH_[eHBI CYIICCTBCHHBIC OIJ_II/I6KI/I, MMOoKa3aBIIKUC, YTO CTYACHT HC BJIAACCT
00s3aTeIbHBIMHI YMCHUSMU 10 }IaHHOfI TEME B IOJIHOM MEpE.




4.3 3ananus B TecTBOM hopme.

Ne

[MpaBuibH
bl
oTBeT

Coaepixanue Bonpoca

KoMnerenuus

Kakoe u3 cyxaenuii BepHO AJis 3JIEMEHTOB
(VA rpymmst , IVA rpynmsl, IA rpyriisr)
A)obmas popmyia geTydero
BoJOpoAHOTO coenunenus RH4 ;

b)ne 06pa3yroT JieTy4nx BOJIOPOIHBIX
COCTUHEHUM,

B)no 3aBepiiieHus 3HEPTeTUIECKOTO
YPOBHS HE XBaTaeT TPEX AIEKTPOHOB

OKO1

Cpenu BelecTB, YKa3aHHbBIX B PAILY
(NHs, O2, HCI, SO»; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4,
NH3)konuuecTBO CoeIMHEHH I C
KOBAQJICHTHOM ITOJISIPHOM CBSI3bIO0 PABHO

A) Tpem B)aBym B) uerbipem

OKO1

Xumuueckas CBs3b B MOJICKYJIax (030HA U
XJiopuJa KaJlblIHs, cepHoﬁ KHUCJIOTBI U
XJIoOpuJaa aMMOHUSA; cepH0171 KHUCJIOTHI U
030Ha) COOTBETCTBEHHO

A) KOBaJleHTHas MOJsIpHAs. U MOHHAS,

b) xoBaneHTHas nonsgpHasi U KOBaJleHTHas
HenoJisipHasi;

B) KOBAJICHTHAs HEMOJIIpHAas U NOHHAas,

OKO1

Yem onpeacisICTCa MECTO XUMHUYCCKOT'O
QJICMCHTAa B HCpHOHH‘IGCKOﬁ CUCTEMC

A)KOJUITHYECBOM HEHTPOHOB B BSiIpe aToMa
b)3apsiiom siapa
B)Mmaccoii atoma

F) KOJUJIMYCCTBOM 3JICKTPOHOB Ha
BHCIITHEM SHEPIre€THYCCKOM YPOBHE

OK2

B xakoM psiiy XuMHUYECKHE SJIEMEHTHI B
TIOPSIIKE OCTIA0ICHUS X
HEMETAUIMYECKUX CBOVUCTB

A) Be- B-C
B)Ga-Al-B
B) S-CI-Ar
I)CI-Br-|

OK2




YcTaHOBUTE COOTBETCBUE :
THIIBI
XHMHUYECKHX
peakuuii
A) peakuus coeAMHEHUs
b) peakuus paznoxenus
B) pexuus 3amenienus
I') peakius oomena
NnpUMepbI
1)Na2COz+ 2HNO3=2NaNO3+H>0+CO>
2)P+02=P20s5
3)Cu(OH)2=CuO+H20
4)Zn+ 2HCI=ZnCl>+H>

OK1

Kakas u3 peakumii siBisgercs
9K30TEPMHUYECKOM?

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

4) N2+ 02=2NO-Q

OK1

B peakuun o6MeHa y4acTyor :

A) J1Ba CII0KHBIX BEIIECTBA,;

b)aBa mpocThIX BellecTBa;

B) n1Ba nmpocThIX BelecTBa U 0JJHO
CJIOKHOE ;

I') oHO TIpOCTOE BEIECTBO U OJTHO
CII0KHOE

OK1

K cunbHBIM AEKTPOIUTAM OTHOCSTCS :
A)rumporcun xenesa (I11);
b)xpemHueBas kucnora;

B)kapOoHat kaibIus;

I') kapboHnat HaTpus

OK4

10.

11.

Peaxiusg moHHOTO OOMEHA UIET 10
KOHIIA,ECTIH :

A) B pe3yibTaTe peakiuy o0pasyeTcs ras;
b)B pe3ynbrate peakuuu odpasyercs
0CaJioK;

B) B pesynbTaTe peakuuu obpasyercs
MaJIOIUCCOIUUPYIONIEE COSTMHCHHUE;

I') Bce oTBETHI BEpHBI

Jly1s ypaBHEHHUS peakuu XJI0pHaa Meau
(I)cokpamieHHOE HOHHOE ypaBHEHHE HEET
BHJIL:

OK04

OK4




A) CuUOH+OH™ = CuOHocaznox

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

12.

Kakoii psan conepKuT Uil OCHOBHbIE
OKCHU/JIBI:

A) Mn207, CrOs, SO2, N2Os;
B) Na20, CuO, CrO, FeO;
B) SO3, P20s, K20, Cu20;
I') ZnO, SnO, SiOz, NO.

[1K1.2

13.

VYkaxure psan, coaepKalui TOJIbKO
OJIHOOCHOBHBIE KHCJIOTBHI:
A) HF, HBr, HNOs3, H3POu;
Bb) HI, HNO2, HCIO4, CH3COOH;
B) H2COs3, H3PO3, H2SO4, H2Cr207;
I') HPO3, H,S, HCIO, H:SiOs.

[1K1.2

14.

[TpuBenute IIPaBUIILHOE HAa3BaHUE
Bewectsa NapHPOa:

A )rugpokcodochar HaTpus;

B) ruapodocdur natpus;

B) nuruapooprodocdar Harpus;
I') ruapooprodocdar HaTpus

OKO02

15.

Kaxoii psig conepKUT TOJIBKO
KHCJIOPOACOAEPKAIINE KUCIOTHI:

A) HF, H2Cr207, HCI, CH3COOH;
B) HCIO, H3POs3, HBr, H2SOu4;

B) HI, HNO2, HCIO4, H2S;
') HNO3s, HPO3, H2CO3, HMnOg4

OK 01

16.

VKakKuTE MOJIEKYISAPHYIO (hOpMyITy
CEpOBOJOPOHOM KMCIOTHI:

A) HoSOs3;  B) HoS;

B) H2SOs; T') H2S20s.

OK 01

17.

18.

Ykaxure psajl, CoAepKaliui JUIb
aM(pOTEepHBIC OKCUJIBL:

A) H20, Al>03, Na20, Ca0;
b) P.03, K20, Cu20, SO;
B) SnO, ZnO, BeO, Cr.03;
I') Li2O, CO2, NO2, BaO.

HpI/IBCIII/ITC MMpaBUJIbHOC HA3BAHUEC COJIN
Ba(HCO3)2:

A) ruapokapOoHaT Gapus;
b) runpocunukar 6apus;
B) murunpokapOoHar 6apus;

OK 01




I') muruapocunmkar 6apust

19.

Ykaxure MMpaBUJIBHOC HA3BAHUC BCHICCTBA

FeOHSOq:
A) runpocyibdar xenesa (I11);

b )cynbdar ruapokcoxenesa (11);
B )cynbdat rugpokcoxkenesa (111);

I') cynbut ruapoxcoxenesa (111).

OK 02

20.

[IpuBenure  MoOJeKyIsApHYO  opmyry
A30THCTON KUCIIOTHI:

A) HNO; b) HNOg;

B) NHg; I') N2Os.

OK 01

21.

YKaxure psall, COAEPKAIIUN TOJIBKO
KHUCJIOTHBIE OKCH/IBI:

A) Na0, Ca0, Pb0y, SiOy;
b) Si0O,, SO2, N2Os, Cl.07;
B) Al;03, Zn0O, BeO, Cr203;
I') CI20, CuO, MgO, H20.

IIK1.2

22.

[puBenute MPaBUIIbHOE Ha3BaHHUC
BertectBa (ZNOH)3POu4:

A)oprodochar nuHKa;
b) Tpurunpoxcodocdar nuHka;
B) oprodochar THIPOKCOIMHKA;

I') ruapooprodocdat nuHKa.

OK 01

23.

VYkakuTe mpaBUIbHOE HA3BaHUE COIU
Fe2(SO4)s:

A ) cynbdur xenesa (11);

b) cynsdun xenesa (11);

B ) cynbdar xenesa (I);

') cynbdar xenesa (11).

OK 01

24,

Ykaxure MOJIEKYJISIPHYIO bopmymy
ruApocyib(aTa MarHus:

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

B) MgHSOg; I' ) Mg(HSO4)>.

I1K1.2

25.

I'mapokcna nMHKA pearupyer ¢ KaKJIbIM 13
JIBYX BEIIIECTB:

A) KOH u HBr
B)N&QSO4 " NaOH

B)CuO n KNO3
F)FQQOS n HN03

OKO02




26.

B mienouax pacrBopsiercs
A)menp B)xeneso
B)kpemunii I') yrnepon

OKO02

217.

Oxcup, KOTOPBIN pearupyeT ¢ THAPOKCHIOM
HaTpusi, 00pa3ys CoJb U BONY:
A) FeO b) K20 B)SO3 I')BaO

OKO02

28.

Peakius Mex 1y KUCIIOTON M OCHOBAaHHEM
Ha3bIBaCTC:

A) peakiuein coeTMHCHUS

b) peakuueii HeliTpanuzanuu

B) peakuueit paznoxeHus

I') peakumeit rugpararu

OKO02

29.

N3meHeHue CBOMCTB OKCUIOB OT KUCJIOTHBIX K
OCHOBHBIM IPOUCXOJUT B PsILy BEUIECTB, (hOPMYJIbI
KOTOPBIX:

A)SO3 - Al203 - Ca0;
B)MgO - ZnO - Fe;0s;
B)Na20 - CO; - SO,

I)P20s - Fe20s3 - K20;

OKO02

30.

dopmyna BemecTBa X B CXEME PEAKIIUH
CO2 + X =CaCOs + H20:
A) Ca(OH)2 b) CaO

B) CaClz T)Na2COs3

OKO1

31.

BemiecTBa, pearupyromye Apyr ¢ APyroM:
A) CaO u NaOH
b) Al,03 1 NaOH
B) CuO u H20
I') CO2 u HNOs3

OKO1

32

B nenouke npespalieHui:

S -5 X1—S503— X2 —>CuS0Os—X:—CuO —Cu
BemecTBaMu X1, X2 M X3 SIBIISIFOTCS
COOTBETCTBEHHO:

A) H:S, H2SOs, CU(OH)Z;

B) FeS, H2SO4, Cu(OH)q;

B) SOz, H:SO., CuCl;;

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

OKO1

33.

BemiecTBo, K0TOpOE MOXKET pearupoBath C
hochopHOU KHCTOTON, THIPOKCHUIOM HATPHS H
LIUHKOM, UMeeT POopMyITy:

A) Al(OH)s; B) Ba(NO3)z;

B) CuCl; I') NaHCO:s.

OKO1

34.

Menp HE B3aUMOJEICTBYET C:
A) pa30aBieHHON CEpHOH KHUCIIOTOI;
B) xoHIIEHTprpPOBaHHOM CEPHON KUCIOTOM;
B) paz6aBneHHO a30THOM KHUCIOTOMH;
I') KOHLEHTPUPOBAHHOM a30THOM KHCIOTOM.

OKO1




35.

Bemecteamu, npu B3auMo1€MCTBUUA KOTOPBIX
o0Opa3yeTcs CoJb, SBISIOTCS:

A) mIeN0YHON METalT ¥ BOAA;

B) ocHOBHBIN OKCHIT M BOZIA;

B) KHCIOTHBIN OKCHIT U TIIETI0Yb;

I') xucnoTHBIN OKCHIT ¥ BOAA.

OKO02

36.

Cepebpo u3 pacTBOpa HUTpaATa cepedpa
BBITECHSIFOT BCE METAJUIBI Psija;

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

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

OKO02

37.

TosbKO cOME0OPa3yIOLINE OKCUIBI HAXOIATCS B
pany:

A) P20s, ZnO, NO;  B) CO, N20s, Na:0;

B) Al:0s, N2O, N20s; T)SiO2, BeO, CaO.

OKO02

38.

Cynbdar xenesa(Il) He MoxeT OBITH OTYYCH
B3aUMOJICHCTBUEM:
A) xenesa ¢ pa30aBIeHHON CEPHON KHUCIOTOI;
B) sxene3a ¢ pacTBOpOM MeTHOT'O KYIIOpOCa;
B) sxene3a c pacTBopoM Cynb(ara Maraus;
I') oxcuna xeneza(Il) ¢ pazbaBienHoit cepHOI
KHUCJIOTOM.

OKO02

39.

Conb 1 BOJIOpoJ] 00pa3yroTcst mpu
B3aMMOICHCTBHY Pa30aBIeHHON CEPHON KHUCIOTHI
C KaKIbIM U3 METAJJIOB PsJa:

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

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

OKO02

40.

OcHoBaHue 00pa3yeTcs MPU B3aUMOJICHCTBUH C
BOJIOH OKcHIa, (popMyia KOTOpPOro:
A) Fe:0s; B) CuO; B) CaO; T)FeO.

OKO02

41.

AMdOoTEepHBIMHI THAPOKCHIAMU SIBIISTFOTCS
BellecTBa, (POPMYIbI KOTOPBIX:

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

OKO02

42.

@opMyJibl TOJIBKO KUCIIBIX COJIEN 3allMCaHbl B
pany:

A) K2504, KOH, H2S0:, NaHCO:3;

b) Fe(HSO4)., CaHPO., CaCOs, Ca(OH)NO:s

B) NH:HSO4, NH4NOs, (NH4)2HPO4, (NH4)2COs;
I') NaH2POs4, Na:HPO., NaHCOs, NaHS.

OKO02

43.

®DopMyIsl CpeHeN, KUCIOH 1 OCHOBHOM coJteit
COOTBETCTBEHHO 3aIHCaHbI B PSAY:

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

b) CaCO3, Ca(HCO03)2, Ca(OH)CI;

B)FeSO4, Fe(OH)CI, Fe(OH)2Cl;

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

OKO1

44,

Bona pearnpyer ¢ KaxxabIM U3 IBYX BEIIECTB.
A) Nau SiO2 b) CaO u CO

B) Fe2Osu NaO I') CrOsu Mn20O7

OKO1




45.

Omnpenenure BemecTBo XB cxeme
npesparenuii: FeO —X— NaCl
A) Fe b) NaOH

B) FeCI2 T') FeSO4

OKO04

46.

Pearupyror Apyr ¢ IpyroM B BOAHOM
pacTBope:
A) CaCO3 u KOH B) NaCl u Br»
B) ZnSOm Fe ') Klu Cl

OKO04

47.

OKCI/I,Z[ KaJIbIUsg pCarupyecT ¢ KaXKIAbIM U3

IBYX BELIECTB.
A)HClu KOH B) HNO3zu CO>
B) H2SO4u NaCl I') SiOou CuSO4

OKO02

48.

YcTaHOBHTE COOTBETCTBUE MEXKIY (hOpMYIIoii
HCXOJHBIX BEIIECTB U IMPOAYKTAMHU PEAKIIUM
®opmyisl BemecTs [IpoayKTsl
B3alMOJEICTBUSA

a) Mg + HCl —

0) Mg(OH); + CO2 —

B) Mg(OH)2 + HCI —

1) MgCl;

2) MgCl2 + H2

3) MgCl2 + H.0
4) MgCOs3 + H
5) MgCOz + H,0

OKO04

49,

Oxcup yrinepona (IV) pearupyer ¢ kaxabiM
U3 JIBYX BEIIECTB:

A) BOIOW 1 OKCHUJIOM KaJIbIUs

b) xucnoponom u oxcugom cepsl (IV)

B) cynbdarom kamust ¥ THAPOKCUIOM HATPHS
I') dochopHoii KUCIOTON M BOAOPOAOM

OKO1

50.

B pe3ynbTare B3anMOIEMCTBHS KAKUX
BelecTB oOpaszyercs xiopun cepedbpa AgCl:
A)Agu HClI  B) AgNO3z u HCI

B) Ag20 u KCI T') Ag2S u NaCl

OKO1




51.

Y cTaHOBHTE COOTBETCTBUE MEKY HA3BaHHEM
COCTMHEHMS M 00I1Iei opMyIoin

rOMOJIOTUYECKOTO Psifia, K KOTOPOMY OHO OKO04
MIPUHAJICKUT: K KQXKJI0W O3ULINHY,
0003HaueHHOH OyKBOH, moadepuTe
COOTBETCTBYIOLIYIO TO3UIMIO0, 0003HAUCHHYIO
1 po.
HA3BAHUME COE/IMHE
A) Oyren-1
b) nuxnonpomnax
B) O6yranuen-1,3
I') rexcan
OBLIAS ®OPMVIIA
1)CnHan+2
2) CnHan-2
3) CnHZn
4) CnHzn-4
52.
O6m1ast popMysa roMOJIOTHYECKOTO psijia
YIJIEBOJAOPOAOB, K KOTOPOMY OTHOCUTCS OKO1
coequenneCH,=CH—CH=CH2:
A)CnHzn+2
B) CnHzn-2
B) CnH2n
I') CnH2n4
53. Bemecrso, CTPYKTYypHas dopmyna
KOTOPOTO
OKO1
g
CH, .
: Ha3bIBAETCH:
A) H-TeKcaH;
b) 3,3-mumeTninOyran;
B) 2-metun-2-3tunbyran
I') 2,2-numetnnOyraH.
54, dopmyia nponuHa:
A)CH =C—CH>—CHzs;
b) CH= C—CH OKO1

B) CH,=CH—CH=CH;
I') CHs—CH=CH,




55.

CoenuHeHHs, B COCTaB KOTOPBIX BXOIUT
¢ynkunonansHas rpynna —CHO ,
OTHOCSTCS K KJIAcCy:

A) anbaeruaos; b) cniupToB ;
B) xap6onOBBIX KHCTOT; ') heHoIoB.

OKO1

56.

TpoiiHas CBsI3b MEX/y aTOMaMH yriiepojia
oOpa3yercsi B MOJIEKYJIax:

A) ankuHOB;  b) apeHoB;
B) ankanoB;  I') asikeHOB.

OKO1

S7.

K opranuueckuMm coeIMHEHUSIM, B COCTaBe
KOTOpBIX ~ MMEITCS  (YHKLHUOHAJIbHBIE
rpynnsl —COOH u —CHO, otHocsTes
COOTBETCTBEHHO:

A) xapOOHOBBIE KMCIIOTHI U CIIUPTHI;

b) anbreruapl 1 yriaeBosl;

B) anbperuasl u cioxHbie 3QUpPHL;

I') kapOOHOBBIE KUCIIOTHI U AJIbJIETU]]

OKO1

58.

Bri6epute ¢popmyny npomaHans:

A) C3HsCHO2;  b) C2HsCHO;
B) C3HsCHO; I') C2HsCHO..

OKO1

59.

dopmyna 2-meTuimnpornanona-1:

A) CH3—CH(OH)—CH>—CHzg;
b) CH3—CH>—CH2>—CH2>—OH;
B) CH3—CH>—CH>—OH;
I’ CH3z-CH(CH3)-CH2-OH.

OKO1

60.

BemecTBo, cTpykTypHas (popmyna KOTOporo

CH,—CH c*“ﬂ
3 | ~oH
CHE Ha3bIBACTCA.

A) 2-MeTHIIpONIaHOBAsT KMCIIOTA;
b) 6yranoBas kucnora;

B) 2-metunGyraHoBasi KUCIIOTa;
I') 2-meTunmpornananb

OKO1




61.

OynkimoHaneHyto rpynny —OH coaepsxar

MOJIEKYJIbI: OKO01
A) anpaerujos; b) penosnos;
B) cnoxubix 3¢upoB; ') mpocThix 3GupoB.
62. CoennHeHus, B COCTaB KOTOPBIX BXOJIUT
¢bynkunonanbsHas rpynmna —NH2, oTHOCATCS
K KJIaccy:
A) HUTpOCOEIMHEeHUH; b) anbaeruaos; OKO1
B) amuHoOB; I') ciupros.
63.
K npenenbHbpIM yrieBoopoaaMm (ajkaHam)
OTHOCSITCSI COSITUHEHMUSI:
OKO1
A)CnHzn+2
B) CnHzn-2
B) CnHzn
I') CnH2n4
64. K kmaccy npenenbHBIX 0THOATOMHBIX
CIIUPTOB OTHOCHUTCS:
A) sTanans; b) sranoumn; OKO1
B) rimnepus; I') dbenomn.
65. Y CcTaHOBHUTE COOTBETCTBUE MEXKTy Ha3BaHUEM
BEIIIECTBA M KJIACCOM/TPYIIIOH, K KOTOpOMY(-
0i1) 3TO BEIIECTBO MPUHAJICKUT: K KKI0H
MO3UIIMHK, 0003HAaYeHHOW OYKBOii, moadepure OKO1
COOTBETCTBYIOIIYIO MO3UIIHIO, 0003HAUECHHYIO
uudpon
HA3BAHUWE BEHIECTBA.
A) meTunoeH3on
b) anmnun
B) 3-metunOyranans
KIIACC/TPYIIIIA
1) anpnerusl
2) aMUHBI
3) aMHUHOKHCIIOTHI
4) yrieBooposl
66. K nuknnyeckum yriieBoaopoaM OTHOCSTCS
A) metaH
b) nuxnorekcan [IK1.2

B) Tonyon
I') 6yraguen-1,3




67

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

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

I1K1.2

68.

OCHOBOITOJDKHUKOM TE€OPUH CTPOCHUS
OpPTraHUYEKHX3 BEILECTB SBISCTCA:
A)Mennenees; b)byrnepos B)3unnn
I') MapkoBHUKOB

I1K1.2

69.

Opranuueckast XuMusl U3y4aer. ..

A)coenuHenus yriepoja
b)coennnenus kuciaopon
B) coennnenus xyopa
I') coenunenus azora

OKO1

70.

K yriieBosiam He OTHOCHUTCS

A) xpaxman
b)xneruatka
B) nentun I') caxapo3za

OKO1

71.

Kakoe Komm4uecTBO N3BECTHBIX aMUHOKHCIIOT
Yy4acTBYIOT B CUHTE3€ OeKa:

A) 20

b) 30

B) 100

) 200.

I1K1.2

72.

C IOMOIIBIO KAKOW XUMHYECKOH CBS3U
MIPOUCXOIUT COETMHEHUE aMUHOKHUCIIOT
MEXy cO00i B MOJIeKyJie Oelika MepBUYHON
CTPYKTYpHBI?

A) nucynbhunnas

b) nentunHas

B) Bogopoanast.

I1K1.2

73

Tun peakuuu, K KOTOPOMY OTHOCHUTCS
OMBUIEHHE KHUPOB:

A) rugpupoBaHue

b)runponus B menouHo cpene
B)runparanus

I') nerunpupoBanue

OK 04

74.

BemecTBa, oOpazyromiecs npu ruIpoan3e
CIIOHBIX 3(pUpOB:

A)KkapOOHOBBIE KHUCITOTHI

b) Bona u ciup T

B) criupThl 1 kapOOHOBBIE KUCTOTHI
IN)cnupThl U anbaerusl

I1K1.2




75.

Bony B onpeiesi€HHBIX YCIOBHSIX MOTYT
MIPUCOSAMHHUTH 00a yriIeBo0poIa

A) IeHTaH ¥ IEHTEH-2

b) stunen u Oyraguen-1,3
B) npoman u nukiIonponan
I")6en30u1 1 UKIOTeKCaH

[1K1.2

76

OCHOBHBIM IMPOAYKTOM pE€aKIUHU XJIOpoTaHa C

M30BITKOM BOJHOT'O PacTBOpa TUAPOKCHIA
KaJusl SIBJISIeTCS

A) 3THIIeH

b) stan
B)aTuinosslii ciupt
I') aTunar xamus

OK 04

77.

OTaH MOXET BCTyNaTh B PEAKLIUU

A)zamernieHus
B)npucoenunenust
B)uzomepuzanuu
INpaznoxenus
J)ropenus

OK 01

78.

Kak Oytan, Tak 1 6€H30J1 pearupyoT ¢

A) ¢ BogOpoIOM

b) 6pomMHoii Bomoi
B) xucnopogom

') xmopoBoxopoaoM

OK 01

79.

B peakmuio mprcoeMHEHHS ¢ XJIOPOM HE
BCTYTAET:

A) aTunex

b) anerunen

B) 6yran

I")6enzon

OK 04

80.

PeaKHI/ISI THAPUPOBAHUA BO3MOXKHA JJIA

Ka)KJIOTO U3 JIBYX BEUIECTB:
A) arieTusIeH U poreH
b)uzobyran u Oyranuen-1,2
B) ctupoin u 6enzon

I') nuknonpomnan u npomnax

OK 04




81.

Kakoe 13 rnepeuncieHHbIX BEIECTB HE
oOecIBeYMBaET pacTBOp NIEpMaHTaHATa
Kanua?

A) aTeH

b) 6enzon

B) Oyranguen-1,3
I') oTun

[1K1.2

82.

BriepBbie cuHTe3upOBal OyTaIMCHOBBIIMA
Kay4yK:
A) Jlebenes B) 3unun C) Bytnepos

1) CemenoB E) MapkoBHUKOB

OK 04

83.

DTaHoa 00pa3yeT mpocToit 3pup npu
B3aUMOJICVICTBUH C:

A) xapOoHOBOH KucI0TOM; B) criupTom;
B) anpaerumom; I') raorenBo10poIOM.

OK 04

84

[Ipu noBbIiieHnu TemnepaTtypst Ha 10°C
(TemmepaTypHbIii KOAPGUITUEHT paBeH 2)
CKOPOCTb XUMHUYECKON PEAKLIUH
YBEJIUYUBACTCS:

A) B2 pa3a b) B 4 paza
B) B 8 pa3 I') B 16 pa3

OK 02

85

®daxTop, HEe BIUAIOLIUN Ha CKOPOCTh
XUMHYECKON PEAKIUU:

A) naBnenue b) xatanuzatop
B) xoHuenTpanus I') popma cocyna, B
KOTOPOM MPOTEKAET PeaKIus

OK 02

86

JU1d cMeleHnsi XMMUYECKOTO PaBHOBECHS
o0paTUMOM peaKIiu
250:(1)+02(1)«>2S03(r)+Q B cTOpOHY
HCXOJHBIX BEIIECTB HEOOXOIUMO:

A) yBEIMUYNTH JaBJICHUE

b) noBbicuTh TEMIIEPATYPY

B) nonu3uth Temnepatypy

I') BBecTu karanuzaTop

OK 01

87

YcTaHOBHTE COOTBETCTBUE MEXKIY (DaKTOpOM
U CMEILIEHNEM PaBHOBECHUS Ul pEaKLuy,
ypaBHEHHE KOTOPOU
C2Ha(r)+Hz(r)«>C2He(r) + Q

dakTop

A) IloBbllieHUE AaBICHUS

b) VBenuuenue remnepatypsl

B) YBenmuuenue xonnentpamnuu CoHs

I') Ymensbiienue konnentpanuu Cz2He
J1) [lpumenenue karaauzaTopa
IHonoxeHne paBHOBeCHSA

1) CmectuTcs BIpaBo

2) CmecTuTCs BIEBO

3) He usmenurcs

OK 02




88.

CKOpOCTh TOMOT€HHOW XUMUYECKOU pEeaKIIUN
MPOIOPLHOHAIbHA U3MEHEHUIO:

A) KOHIIGHTpAIMH BEIIEeCTBA B €AUHHUILY
BPEMEHU;
b) maccel BemiecTBa B eIUHUIE 00BEMA;

B) xonmnuecTBa BemecTBa B €IMHAIE 00BEMA;
I') 06béMa BelecTBa B X0/I€ PEaKIIHH.

OK 02

89.

Ckopoctb peakiuu Fes) + H2SO4 (pp) =
FeSO4 (p-p) + H2 () + Q moBeIcUTCS TTpH

A) MOHM)XKCHUU JTaBIICHUS

b) paz6aBnennu pacTBOpa KUCIOTHI
B) nonmxkenuu remrepaTypsl

I') usmenbuenuu xenesa

OK 02

90.

PactBopenue kakoro BemiecTBa B BOJE
CONPOBOXKAAETCS BBIIEIEHUEM TEILJIOTHI:
A) cepHOI KHCIIOTBI

b) ammuadHOl ceauTphl

B) Hutpara cepebpa

OK 02

91

[Ipouecc pacTBOpeHUss — 3TO TAKOM MPOLECC:

A) buzndeckuii
b) xumunuecknii
B) ¢pusuko-xummuyecKuii

OK 02

92.

BriGepuTe yTBepKACHUE, KOTOPOE
XapaKTepHU3yeT PacTBOP:

A) HEOTHOPOJIHAS CMECh Pa3HBIX BEIIESCTB
b) xumuueckoe coenuHeHne

B) ogHopoaHas cmech BelecTs

OK 02

93.

Br16epute U JUCTIEPCHON CUCTEMBI, B

KOTOpOfI pasMep 4aCcTUull — MOJICKYJIbI, HOHBI:

A) cycneH3us
b) rpyboaucnepcHas cucrema
B) uctunHBII pacTBOp

OK 02

94

Kak u3mensieTcst pacTBOpUMOCTb TBEPABIX
BEIIECTB B BOJIE C ITOBBIIICHUEM
TEMIEPATyphI:

A) Bcerzia yMeHbIIAETCS

b) Bcerna yBenuuuBaeTcs

B) ne usmensercs

[1K1.2




95

PactBOopuMOCTS — 370:

A) KOIMYeCTBO MOJICH BEIECTRA,
CHocOOHOE PacTBOPUTHCA B | 1.
pacTBopa;

b) macca Bemectna (T),
criocoOHast pactBoputhes B 100r
(w1000 1) pacTBOpUTEIS;

B) xuMHu4eckoe KOJIu4ecTBO
BEIECTBA, CLIOCOOHOE
pacTBOPUTHCS B 1 KT pacTBOpPA;

') Konu4ecTBO MJI BELIECTRa,
CIIOCOOHOE pacTBOPUTHCS B |
MOJIe pacTBOpa

I1K1.2

96.

97

MaccoBas 10151, BBIpa)KEHHas B
HPOLIEHTAaX, IOKA3bIBACT:

A) maccy Bemectsa B 100 mu
pacTBopa;

b) maccy Beniecta B 100 r
pacTBopa;

B) maccy Bemectsa B 1000 r
pacTBopa;

I') maccy Bemectsa B 1000 r
pacTBOpUTEIS.

BepHbl 11 cneayomuye CyxAeHus O IPUro
TOBJIEHUHW PacCTBOPOB U TpaBujax Oe3orac
HOTO OOpalleHust ¢ BeriecTBaMu?

A. T'oToBUTH pacTBOPHI KUCIIOT (YKCYCHOM
, TUMOHHOM U JIp.) B IOMAIITHUX YCIOBUSX
B AJIIOMUHUEBOW MOCYJE HE
PEKOMEHIyeTcsl.

b. Ilpu nonaganuu pacTBopa METOUYHN HA K
0KY PYK CIIETYET MPOMBITH 000MOKEHHBIH
y4acTOK BOJIOM U 00paboTath

pacTBOpOM OOPHOI KHCIOTHI.

A) oba BepHbl  b) BepHO TosbKO A

B) Bepno Tonpko b I') 06a He BepHbI

I1K1.2

OK 07

98.

Conu BBICHIUX JKUPHBIX KHUCIOT C YHCIOM
yriepoHbix aToMoB C10-Ci1g —

A) wmbuta; B) Oenku; B) Butammnubl, I)
OCHOBAHUSI.

OK 07




99.

UYro sBIIAECTCS PE3YIABTATOM BO3ACHUCTBUSA
XUMHYECKHUX BEIOPOCOB B OKPYKAIOIIIYIO

cpeny?

A) 3acyxa

b) HaBoHEHHE

B) xucnoTHbIe 1OXKIN
I') paguanus

OK 07

100

Kaxkue BemecTBa UCTIOIB3YIOTCS B BUIE
TOILINBAa?

A) rmnepuH

b) meran
B)cnmoxxnbIe 3GupsI
I') menoun

OK 07




4.3 TlpakTHYecKUe 3a1aHUs U 3a1a491
Pazpen 1. OcuHoBhl CTpPOeHHUsl BellecTBa - 3aJa4yd Ha COCTABJICHHMEC XMMHYCCKUX
(hopMyI1 IBYXaTOMHBIX COCTMHEHUH (OKCHIOB, CYJIb(HUI0B, TUAPUIOB H T.I1.).
Havime nazeanus ciedyiouum coeOuneHUusIM.:
Li,O MnO Alls Cr2Ss ZnH; AgsSi CasN2 CO,, CaO P20s CCls NaBr FeS MgH2 AliCs KsP
MnO; Fe203 Cl,O KCI MgF2 CrS CaH: SiHs4 K4C CasP2 Na2O CuO N203 Mn2O7 LiF PCls HgBr

AgS CuS HCI NasSi AIN LisP Cr203 As20s NO2 B2O3 BaClz, PBrs MnS PHs LiH Ba,C AlsSis
NasP N2O SiO2 MgO CrF; K2S CHs PbO Au203 NH3 CaS N20s HgO AlIP

CocrtaBbTe GOpMYIIBI IO HA3BAHUIM:

1. Hurpup xanus 1. KapOun nmutust

2. Cuniuup Maraus 2. Oxcun pocdopa (1)
3. Tuapun amoMuHUS 3. ®ropun meau (1)
4. Cynboun ceunna (I1) 4. Oxcun cepebpa

5. bpomun nuHkKa 5. I'mapun nmutus

6. Oxcup yrnepona (I1) 6. Cynsdpun menu (I)
7. Oxcun xnopa (V) (. Hurpun HaTpus
8. Oxcun 6apus 8. Hoaun cepebpa

9. ®ochun xenesa (1) 9. Oxcun xpoma (I1)
10.KapOux maraus 10.0kcun azora (V)
11.I'mapun xanus 11.I'mapun HaTpus

12.Cynbdun amoMuHAS 12.Xnopua xpoma (111)



1) coeauHeHus;

13.Moaua meau (1)
14.Cynedun 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
prytu (1)

26.0xcup cypbmsl (V)

13.0Oxcun kanus 14.0xcun
mbimibsika (1) 15.Cynehun
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
25.0xeupn menu (1)
26.Xnopun pryru (II)

Pa3nes 2. Xumnueckue peakuuu

321,[[3.‘{1/1 Ha COCTaBJICHHC ypaBHeHI/Iﬁ peaxunﬁ: COCAMHCHUS, 3aMCILICHUS, PA3JIOKCHUA, oOMeHa U

LIUHKA)

1. Peaxieii 3aMereHus IBIISETCSA
a) TOPEHHE BOJIOPOJIa B KMCIOPO/IE;

0) BoccranoBnenue okcuaa meau (1I) Bomopoaom;
B) B3aMMO/ICHCTBHE THIPOKCUIA KA C CEPHOU KUCIIOTOM; T)

TepMHYECKas ICTUApaTalus THIPOKCH/IA ITHKA.
2. Peaxnus, ypaBHeHue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCsl peakiuen

1) coemunenns;

2) pa3lioKeHuUS;

3) oomeHa;

4) 3aMelICHHUS.

BzauMmogeiictBue THApOKCHU A KaJlbIud C COJISTHOM KMCJIOTOM - 3TO peaKknus

3. VkaxWTe peakuuioo,  KOoTopas
U3MCHCHUEM CTCIICHU OKUCJICHU:

a) Cu(OH), = CuO + H20;
CuO + H2 =Cu+ H20;

a) pa3JIoKEHUS yTOJIbHOU KUCIIOTHI;
IMOJIYUYCHHA aMMHaKa U3 IMPOCThIX BCIICCTB,

2) pa3JIoKeHHUSs;

3) oOmeHa,;

SABIIACTCA peaKuI/Ieﬁ Pa3I0KCHUSA

4) 3amenieHus

B) 2KNO3= 2KNO2+03; 0)
r) CaCO3 = Ca0 + CO2

4. Hamumure peakuu, yKaXXuTe TUI PeaKuu:

n uaeT

peakuuii ¢ ydacTueM KOMIUIEKCHBIX COEIMHEHUH (Ha ImpuMepe THIPOKCOKOMIUIEKCOB allOMHUHHUS U
LIUHKA); OKHCIMTEIbHO- BOCCTAHOBUTENIBHBIX PEAKLUUN C MCIIOJb30BAaHMEM METOJA 3JIEKTPOHHOIO

0anaHca; ¢ yJyacTHeM KOMIUICKCHBIX COCTUHEHUH (Ha mpHUMepe THIPOKCOKOMIUIEKCOB IFOMUHUS H

C

B) pasnoxkenus ruapokcuna menu(ll); 6)



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

a) JKEJIe30M U Cepoi; B) okcuioM Oapus u okcuaom cepbi(lV); 0)
OapueM U CEpHOM 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 PAaCTBOPA C OMPEACICHHON MAacCCOBOM J10JI€H PACTBOPEHHOTO
BELIECTBA.

1. TIlpu B3aumozelicTBUY HATPHS KOJIUYECTBOM BemiecTBa 0, 5 MOJIb ¢ BOJOM MONYYHIIN BOAOPOLL
00béMoM 4,2 11 (H. y.) Beruncnure npaktudeckuii Berxox rasa (%).

2. Mertammmyeckuii XpoM TIONIy4aloT BoccraHoBleHHMeM ero okcuga Crz03
METANTNYECKUM aTIOMUHUEM. Beruucinure Maccy Xxpoma, KOTOPbIii MOXHO MOJIYYUTh TIPU
BOCCTAHOBJICHHH €T0 OKCHa Maccou 228 T, eClIi MPaKTUIECKHUIA BBIXOJ] XpoMa cocTaBisieT 95 %.

3. Omnpenenure, Kakas Macca MeJI BCTYITUT B PEAKIMIO C KOHIIEHTPHPOBAHHOI CEpHOI KMCIOTOl
Ui onydenus okcuzaa 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 OCAJIKa, €CIIH BBIXOJ] MPOAYKTA
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 comneit RbCl, Cr2(SO4)3, Ni(NO3)2, Na2SO3 nmoasepratorcs ruaponusy? CocraBbre
HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIAPHBIE YPABHEHUS TMIPOJIN3a COOTBETCTBYIOIUX conell. Kakoe
3Hauenue pH (> 7 <) uMeroT pacTBOpBl 3TUX COJIEH?



2. Hanumure nonnoe u cokpamenHoe ypasuenus peakuuii: 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:COs3 + 2HNO3 = 2NaNOs + H20 + CO21 Mg +
H2SO4 = MgSO4 + Ho?t

Pazgen 3. CTpoeHne u cBOiicTBA HEOPraHMYeCKUX BeleCTB

® 3ajayM HA pacyeT MaccoBOH 10U (Macchl) XUMUYECKOTO JIeMEHTa (COSAMHEHHMS]) B
MOJIEKYJE (CMECH).
BapuanT 1. Berauciautb MaccoByro 1010 azora B Hurpare kanbius (Ca(NOz)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 cbopMynaM 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 MnO:2
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 OTACIBHO 6e3p33HI/ILIHBIe, 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 ZnO P20s Ag20 N203 CrOz | MnO MnO- NO
3| S0: CO; CaO BeO Li 20 CrO Mn20O3 | 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 Fe2Os | 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 H3:POs | 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 HNOz | 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 XMMHYCCKOM CBS3U M THUIIA KpHCTaHHH‘IeCKOﬁ PCHICTKU.

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. Tlpousseaute COOTBETCTBHE:

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 peaKI_lI/Iﬁ C y4aCTUCM IPOCThIX U
CJIOKHBIX HCOPraHMYCCKUX BCIICCTB: OKCUI0OB MCTAJIJIIOB, HCMCTAJIJIOB U an)OTCpHLIX JJICMCHTOB,
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>03 +3H20 —
KOH + NaHCO3 —

Al + KOH +H20 —

Cl + Ca(OH), —

HCI + CuO —

KOH + AI(OH); —
NaOH(tB) + Al2O3 (t)—
Ba(OH), + Ba(HCOz3), —
NaOH + NH4HS —

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



H3PO4 + Zn(OH)2 — HCI + AI(OH)3z —

H2SO4 + ZnO — HCI + AgNO3 —
H2COs (t) — H2S0s3 (t)—
H2Si03 (t) — H4P207 (t)—
HNO3 (t) — 3 HNO: (t)—

Pa3jnen 4. CTpoeHue 1 CBOIiCTBA OPraHNYecKHUX BelIeCTB

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

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. IlpuBeneHHOMY HIJKE YTIJIEBOAOPOAY AaiTe Ha3zBaHue mo HomeHkiatype I[UPAC,
YK@KUTE CKOJIBKO IIEPBUYHBIX, BTOPUYHBIX, TPDETUYHBIX U YETBEPTUUHBIX aTOMOB YIJIepOJa
COJIEPKUTCS B allkaHe. M30MepoM Kakoro yrieBomopoga HOPMAajabHOTO CTPOCHUS SIBISETCS
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. Hamummre cTpykTypHbIe (POPMYIIBI COEIMHEHHH MO UX Ha3BaHUAM: a) 2,5-
UMETUIITEKCEH-3;
0) 2-MOHOMETHUII-3,5- AUTMPONIIIHOHAH; B) 2,5
- TUMETHJI - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOprekcaHoBasi KUCIoTa;



1) 2 - aMuHOOYTaH.

4. Hanumute cTpyKTypHBIE (POPMYIIBI BCEX COETUHEHHI COCTaBa: HA30BUTE
MOJIYYEHHBIE COCTUHEHUS.

a) CsH1z; 6) CsH110H; B) CsH11NOo.

° 3amaHust Ha COCTABIICHHUE MOJIHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OpMYIT
OpPraHUYECKUX BELIECTB OT/JEIbHBIX KJIACCOB.
5. Hanummre noJHbIE U COKpaIleHHBIE CTPYKTYpHBIE popmysl . 2,2,3.4-

TeTpaMeTUINCHTaH 2,3,6-TpuMeTnin-3-3TUirenTal
2,5-mumerunnrekcen-3; 2-MOHOMETWII-3,5- TUTIPOIIUITHOHAH;

2,5 - TMMeTHI - 3-HUTPOTEKCaH; 2,3-TUXJIOpreKCaHoBasi KUCJI0Ta; 2 -
aMUHOOYTaH. 4 - MeTHUIITUHTEH-3 2,2-AUMETHIOYTHH -3

6. CoctaBbTe CTPYKTYpHBIE (hOPMYJIbI TPEX ATKHUHOB, KOTOPbIE H30MEPHBI 2
MeTunOyTanueny-1,3./[aiite um Ha3BaHUA.

® 3anaud Ha ONpeIeTICHUE MPOCTEUIeH POPMYITBI OPraHMYECKON MOJICKYJIIBI, UCXOIS U3
3JIEMEHTHOTO cocTaBa (B %).

1. KakoBa ¢opmyna coenmHeHus, B KOTOPOM MaccoBas ot Kanusi paBHa 0.565,
yraepoaa — 0.087, kucmopoma — 0.348?

2. BoiBenure mpocTeiinnylo  (GOpMyly COEIMHEHMS, €CIIM HM3BECTEH €ro
3JIEMEHTHBIN COCTaB:

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

0) xanpuus 0.8110 (81.1%) u azota 0.1890 (18.9%)

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

(42.7%)

3. Haiinure MonekynspHyio (GOpMyIy COEIMHEHHs a30Ta C BOAOPOJOM, €CIIM MaccoBas
70J1s1 BoJoposia B HeM paBHa 12.5%, a oTHocuTeNbHAs! MJIOTHOCTh MAPOB 3TOTO BEIIECTBA I10
BOJIOpOly paBHa 16.

4. Tlpu cropanum 3,636r BemecTBa 00pasyercsa 8 I' yrileKHucaoro raza 14,3632 r u BOJEL
Macca 1 monbp naHHoro BemiecTBa paBHa 60r. YCTaHOBUTH MOJIEKYJSIPHYIO (OPMYIYy JAHHOTO

BEIECTBA.

Pa3nea 6. PacTBopsl

38.,[[3‘11/1 Ha INPUTOTOBJICHHUE PACTBOPOB.

2. Ompenenure, CKOJIBKO TIPaMMOB BENIECTBA HYXKHO I HPHUTOTOBIeHHMs 25 mum 10 M

pacTBopa ruJpoKcua HaTpusl.
Otser: 10T

3. Onpenenure, CKOIBKO T' BOABI HEOOXOAMMO NpubaBuTh K 45 T pactBopa NaOH (0=6%),
YTOOBI NMOJIYYUTh KOHEUHBIH PacTBOp ¢ MaccoBoi noieit 1%.

4, OnpenennTe MacCOBYIO JIONIO BEIIECTBA B PACTBOPE, KOTOPBIM OBLI MONyYeH MPHOABIECHHEM
175 r KCI (®=20%) x 1000 T BOIBI

5. OnpesenuTe MacCoBYIO JIOJNIIO BEIECTBA B PACTBOPE, KOTOPBIH OBLI MONYYeH NPHOABICHUEM
30 r Na2CO4 x 1000 r BozIBI



4.4. 3ananns 1a0opaTopHbIX padoT

OobopynoBanue Jjgaboparopuu W padoyux MecT JIadlOPATOPUM: MEH3YPKH, NHUIETKHU-
KaneJIbHUIIbI, TEPMOMETPBI, MUKPOCKOTI, JIYIbI, TPEIMETHbBIC U TTOKPOBHBIE CTEKJIA, TUIAHIIETHI IS
KaleJbHBIX peakuuid, GuiIbTpoBalbHAsg OyMara, MPOMBIBAIKH, CTEKIISIHHBIE MPOOUPKHU, PE3UHOBBIC
npoOku, GoHApHKH, HAOOP PEAKTHUBOB, CTCKJISHHBIC MAJIOYKH, IITATUBBI IJII MPOOMPOK; MEpPHBIC
HUAJTUHIPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JenuTeNbHble uanHapudeckue (50-100 mit), cTynku ¢
necTukoM, (appopoBbie YalIKH, MUHLETHL, (QUIBTPHl OyMa)kHbIE, BaTa, Maplii, YacOBBIE CTEKIA,
ANEKTPOIUIUTKH, JaOOPATOPHBIC INTATUBBI, CIIUPTOBBIE TOPEIKU, CIUYKH, MPUOOP IS MOIYydCHUs
ra3oB (WM nmpoOupKa ¢ Ta300TBOAHON TPYOKOIl), IepKaTeNH sl TPOOUPOK, CKIISTHKH ISl XPaHCHUS
PEaKTHBOB, pa3daTO4YHbIC JIOTKW; xuMuueckue crakanbel (50, 100 u 200 mun); mimarenau; MAHIETHI;
TUTEJIbHBIE IIUMIIBI; CEKYHIOMEpPHI (TaiiMepbl), MepHbIe TpoOupku (Ha 10-20 mur) 1 MepHbIe KOJOBI
(25, 50, 100 u 200 mu1), BogsiHas OaHs (MJIM TEPMOCTAT), CTCKJISTHHBIC MMaJIOYKH; KOHUIECKHE KOJIObI
s tutpoBaHus (50 u 100 mut); MHOUKATOpHBIE MOJOCKH Juis ompexaencHus pH u cranpaptHas
MHMKATOpHAs IIKaJla; YHUBEPCAIbHBIN UHAMKATOp; numneTku Ha 1, 10, 50 mu (wim no3atopsl Ha 1, 5
u 10 M), GropeTku Juisi TUTpOBaHus, MeauimHckue mpuiel Ha 100-150 mu1, maGoparopHbie u/uiau

aHaMTU4YecKue Bechl, pH-MeTpbl, cymuabHbIN mKad, 1 1p. 1aboparopHoe 000pyI0BaHUE.

Paznea 2. Xumnueckne peakuum JlabopatopHas padora "Turbl XuMU4eCKUX peakiuii'.

Ha3Banue TeMbl Tema 2.2.
DIEKTPOTUTHYECKAS TUCCOITUAIUS M HOHHBI 0OMEH

PesynbpTaT 00yueHus VccnenoBaHue TUIIOB (110 COCTaBY U KOJIHYECTBY UCXOIHBIX
1 00pa3yIONIUXCs BEIIECTB) U MPU3HAKOB XUMHUECKHUX
peaxiuii. [IpoBeenne peakiyii HOHHOTO OOMeHa,
OIPEIETICHUE CPENIbI

BOJIHBIX PaCTBOPOB

OO01me KOMITETEHITNN OK 01 OK4

Bormpocs! muist nomycka k 1abopatopHoii padote

a) chopMyIHpyHTE L1eb MJIAaHUPYEMOT0 SKCIIEPUMEHTA
1. ITpu KaKkKX yCIOBHAX BO3MOKHBI HEOOPATUMBIE PEAKIIMH?
2. Bosmoxna 1 peakuus: HCI + KOH = H20 + KCI
3. 3anuuuTe THIIBI XUMUYECKUX PEAKIUH MO MMEIOMUMCS KIacCH(PUKAIIUSIM.
4, Nomuumre peakuuio: ZnCly + NaOH =? + 7 . Ilouemy BO3MOKHa 3Ta
HeoOpaTuMas peakuus’?
.3anuuuTe HEOOPATUMYIO PEAKIIHIO, KOTOPas POTEKAET C BHINAIEHUEM OCA/IKA.
[IpoBenenue onbITOB

OO6opymoBaHue U ocyaa pEaKTHBBI

CTeKJIIHHbIE TPOOUPKU pactBop ruapokcuaa Hatpus (NaOH),




PactBop consnoit kucnotsl (HCI)

PactBop cynshara meau (1) (CuSOa)

PactBop kap6onara Hatpus (Na2CO3)

PactBop cynbharta maraus (MgSOa)

PactBop xsopuna xenesa (1) (FeCls)

IAJITOPUTM IIPOBEJIEHUS OMbITa 1

Bomnpocs! u 3aganus

AJITOpUTM IIPOBEJECHUS OIBITA 2

Bonpocs! n 3ananus

OnbIT 2. Peakuun, naymue ¢ o0pazoBaHueM
120010 3J1EKTPOJINTA

K IMNOJIYYCHHBIM B HPCABIAYHIEM OIIBITC
OoCaJlKaM THAPOKCHUIOB XKEJI€3a, Marousgd U MCIu
J0

[IPUJIEUTE pacTBOP COJSIHOM — KHMCIIOTBI

[TOJIHOTO X PACTBOPEHUS.

CocTtaBpTe  MOJNEKYISpHBIE H  HOHHBIE
YPaBHEHUS  COOTBETCTBYIOIIMX  PEAKIUH.
OO0bacHuTEe HaOMIOJaeMble W3MEHEHHUS B
poOupKax.

OnpiT 1. Peakuuu, uaymmue ¢
o0pa3oBaHueM 0CaaKa.

[TpoGIeMHBI OMBIT.

Haneiite B Tpu mnpoOupku mno 2 wmi
pactBopa xiyopunma kenesa (lll), cynbdara
Marausi, cyibdara Meau v nprudaBbTE B KAXKIYIO
10 TAKOMY K€

KOJIMYCCTBY IICTIOYH.

UYro BbI HaOmo1aere?

Kakoii nBeT umeroT 00pa3oBaBIINecs OCAIKU?
CocTtaBbTe ypaBHEHUS COOTBETCTBYIOIINX
XUMHUYECKHX PEaKIil.

CpaBHI/ITe OBCT OCaaKOB

Ocaznku coOXpaHAiTe 10 CIeIYIOIEro
OIIbITa




AJICOPUTM TIPOBEJICHUS OIbITA 3

BOHpOCBI " 3a1aHuA

OnbIT 3.  Peakuumn, Haymme c
00pa3oBaHueM rasa.

K pactBopy kapOoHaTa HATpus NpUIICHTE
OCTOPOYKHO PACTBOP COJITHOM KHCIIOTHI.
OOparuTe BHUMaHUE Ha BBIJCICHHUE
rasa.

OO0BsICHUTE BBIACICHUE ra3a.
CocTaBbTe MOJICKYJISIPHBIC U HOHHBIC
YpPaBHEHUS COOTBETCTBYIOIIUX PEAKIIHH.

O06paboTka pe3ynbTaToOB:

1. HpoaHaanpOBaTL MMOJIYYCHHE COOTBCTCTBYIOIIUX PE3YJIbTATOB TUIIAM

XUMHNYCCKHUX peaKHHﬁ.

2. CdopMymupoBaTh € 00IIMii BBIBOJ 06 0OMEHHBIX PEAKLMAX, HAYLIUX J0 KOHIA

Pa3nen 3. CTpoeHne U CBOWCTBA HEOPraHMYECKUX BelleCTB.

JlaboparopHast pabora «CBOICTBa METaNIOB

HazBanue TeMbl

Tema 4.2. «PU3UKO-XUMHUUECKHE
CBOMCTBA HEOPraHUYECKUX BEIIECTBY

Pesynbrar 00yueHus

VYcTaHaBnuBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKHUX CBOMCTB HEOPraHMYECKHUX
BEIIECTB OT CTPOEHUS ATOMOB M MOJIEKYJI, &
TaK)KE€ TUIA KPUCTAIUNINYECKON PEILIETKH

OO01IMe KOMIETEHIIUN

OK 01 OK4

Bomnpocs! 11 nonycka k 1abopatopHoit padote

I[aTL ONpCACIICHUEC MCTAaJlJIaM.

HazoBute pusnyeckue cBoicTBa METAIIOB.

ok wnNE

CriocoObl MoJTy4eHus: METaIoB.

Kakue Meramibl B3aMMOIEUCTBYIOT C KMUCIOTaMu?
Kakue Meranibl B3auMOIEUCTBYIOT C BOAOW?

Kak B3anMoA€eiCTBYIOT METAJIIBI C PACTBOPAMH COJIEH.

7. UYro Takoe Kopposus MeTamnoB? Kakue GBIBAIOT TUITBI KOPPO3HUH.

CnocoObl 3aIlUThI MCTAJUIOB OT KOPPO3UH.




8. TlpoBeneHue ONBITOB

O6opyaoBaHue u ocyaa

PEAKTHUBEL

CTeKIIsTHHBIE TPOOUPKHU

HAaTPUN METAJUTUNYECKHUI

CIIMPTOBKA

Maraum

nepiKaTenb

Menb

OKCH/J CBUHIIA

okcu xenesa(ll)

OKCHUJ MCaU

KHCJIOTa CepHast

Kucnora conauas

AJITCOPUTM MIPOBEJICHUS onbITa 1

BOHpOCLI H 3aaHuA

OmelT 1. OTHOILIEHNE METAIIOB K BOJE.

[IpoOreMHBI# OTBIT.
B mmpokuil ctakaH Hajente BOJBI U
[OJIOKUTE KYCOUEK HATPUsI WIIA KaJusl.
Jlo6aBbTE B

pacTBop 3  kamenw

(denondranenna.

Urto BBI HaOMOHaETE?

Kax Bener ce6s natpuii? Kakoii ra3
BBIICIIACTCS?

OTMeThTe LIBET pacTBOpa Mociie J00aBICHUS
¢benondranenna.

CocTaBbTe ypaBHEHHE PEAKIUH.

B dyerbipe mnpOOUPKH TOJNOXKHUTE IO
KYCOYKY Martus, aJlOMUHHUs, JK€lIe3a U MEIU
U IIPUJIEUTE HEMHOTO BOJIBI.

Harpeiite pacTBOpBI Ha CIIUPTOBKE.

O0BacuuTe HAOIIOJaEMBIE U3MEHEHHUS B
poOupKax.
CocTaBbTe MOJICKYJISPHBIC U HOHHBIC
yYpaBHEHHUS COOTBETCTBYIOIINUX PEAKIIUH.

ANTOpUTM IIPOBEJEHUS OIBITA 2

BOHpOCLI " 3aJlaHuA

OnpiT 2. OTHouleHue
KHCJI0TAM.

METAJJI10B K

[Tonoxkxure B MPOOMPKH MeTaJlIbl MarHus,
AIIOMMHMS, JKeJle3a U MEIU U IPUJIENTEe K HUM
pacTBOP COISHON KHUCIOTHI

Yro BBl HAOMIOHAETE?

OtmeTtbTe WU3MEHEHHNE 1[BETa B
poOupKax.
CocraBbTe YpaBHEHUS

COOTBCTCTBYIOIIHUX peaKuHﬁ.




AJICOPUTM TIPOBEJICHUS OIbITA 3

BOHpOCI)I H 3aJaHUA

OnpIT 3.
METAJJIOB K KHCJI0TAM.

OTHoLIeHHE OKCH/I0B

B tpu nmpoGupku Haneiite no 1 mi pactBopa
CEPHOM KHCIOTBI M J100aBbTE Ha KOHYHKE
mmatenst okcunanl ckenesa (1), menu, cBuHIa.
Conepxumoe
nmpoOUpOK B3OOITANTE.

Uto BbI HAOMIOJaETE?
OTMETHTE U3MEHEHHE
npoOupKax.

CocTaBbTe YpaBHCHHS
COOTBETCTBYIOIIUX PEAKIIHH.

I[BETA

O06paboTka pe3ynbTaToB:

1. TIpoanamusupoBaTh NOJy4EHHBIE PE3YIBTATHI.

2. CdopMyIHpoBaTh BHIBOJ O 00 OTHOIIEHUU METAJLIOB K BOJIE.

3. CdopMynupoBaTh BbIBOJ 06 OTHOLIEHHH KHUCJIOT K METaJlIaM.

4. CdopmynupoBaTh BBIBOJ 00 OTHOMIEHHU OKCHJIOB METAUIOB K KHCIIOTaM.

5. ChopmynupoBaTh 001IMiA BEIBOA 00 0OMEHHBIX PEAKIHIX, HAYIIHUX 0 KOHIA

Pa3nen 3. CTpoenne u cBOlCTBa HeOPraHM4YecKuX BemecTs. JlaboparopHas padora
«XapaKTep aucconanvv pa3jandHbIX THAPOKCHUIOB).

HazBanue TeMbl

Tema 4.2. «PU3UKO-XUMHUUECKHE
CBOMCTBA HEOPraHUYECKUX BEIIECTBY

Pesynbrar 00yueHus

VYcraHaBnuBaTh 3aBUCUMOCTD (PU3HKO-
XUMHYECKHUX CBOMCTB HEOPraHMYECKHUX

TaKXK€ TUIIA KpHCTaHHquCKOﬁ pPCHICTKA

OO01me KOMITETEHITNN

OK 01 OK4

BCIICCTB OT CTPOCHUA aTOMOB U MOJICKYJI, a




Bompocsr quist nomycka k 1abopatopHoii padorte

1. U3 nannsix Bemects Boibepute kuciaotsl: NaCl; Cu(OH) 2; HNOs; Na2SOs; H2COs.

2. 3aKOHYUTE IMPECATTOKECHUC!: KwucnoTsl 5T0 OJICKTPOJIUTEL, ...

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

4. Hanmmure ypasaenus aucconuanuu kucinot: HoCOs; HaS. 5. Kakue

WH/IMKATOPBI YKa3bIBAIOT HAa KUCIIYIO CpELy pacTBopa’?
6. OcymectBute npeBpaiieane: SOz — SO3 — H2SOs — NaxSO4 7 .Kakue
OCHOBAHUSI OTHOCATCS] K PACTBOPHMBIM OCHOBaHHSIM?

8. U3 nannbix Bemects BeiOepuTe ocHoBaHus: NaCl; Cu(OH)z; HNOs; NaOH; H2COs.

9.Hanuumte GopMyIIbl CIEAYIOMUX OCHOBAHMIA: THAPOKCH ] KAIIKsl, TUAPOKCHU]] MATHUS,

rugpokeu xenesa (I1), ruapoxcun sxenesa (111).

10. Hanummre ypaBHeHus auccoruanun ocnoBanuii: Fe(OH)3; Cu(OH):2

11. Kakue uHAMKATOPB! YKa3bIBAIOT HA ILEIOYHYIO CPEY PACTBOPA OCHOBAHHIA?

HpOBe,I[eHI/Ie OIIBITOB

OO6opynoBaHue U ocyaa

PEaKTUBBI

CTeKkIIIHHBbIE TPOOUPKU

pactBop constHor kuciotel (HCI)

CIIMPTOBKA pPacTBOp YKCYCHOM KHCIIOTBI
(CH3COOR),
niepIKaTesib pactBop xsopuna nuHka (ZnClp)

pactBop cyibhara maraus (MgSOas),

pactBop rugpokcuaa Harpus (NaOH),

pactBop (eHondranenta

pacTBOp JlaKkMyca

PacTBOp METUJIIOBOT'O OPAaHXKEBOT'O

ANTOpUTM IIPOBEJEHUS ONBITA |

BOHpOCLI " 3aJ1laHUA

Onbir 1. CpaBHeHMe  XMMHMYeCKOil

AKTHBHOCTH KHCJIOT

[TpoGneMHBIi ONBIT
HajieiiTe B mpoOUpKM TO 2 MIJI PAacTBOPOB
KHCIIOT U J00aBhTE KyCOUKH ITMHKA

Yo BEI HAOIOHAETE?
Kakoii ra3 Beigensercs

CpaBHI/ITe HMHTCHCHUBHOCTHB BBIJICJIICHHUA I'a3a

Hamumure MonexkyispHble U
YpaBHEHUS PEaKIIUM.

HMOHHBIC




AJITCOPUTM TIPOBEJCHHUSI OTIBITA 2 Bomnpocs! u 3aganus

OnbIT 2. XapaxkTep
3JIEKTPOJUTHYECKON THCCONNALITH

THAPOKCH/IOB
[TpoGaeMHBIi OIBIT Yro BBI HaOMOMAETE?
B nBe mpoGupku BHecute mo 10 kamens | Onpenenure XUMHYCCKHH XapaxkTep

pacTBopoB: B mepByio — ZNCly, Bo Bropyro — | 00pa30BaBIIMXCsI THAPOKCH/IOB.
MgSO4 1 B KaxIyro nmpobupKy 106aBbTe 110 3 | B KaKHX ciydasx pacTBOPHIICS OCaLOK?

Karmm (10 o6pa3oBaHMs 0cajakoB) pacTBopa | OCHOBHBIMH i aM(OoTepHBIMH
menourn NaOH. Ocanku paspenurte Ha jBe | CBONCTBAaMHU O0JIAarOT MUIPOKCH/IBI
9acTH, K OJHOH 100aBbTe pacTBOp Kuciothl | COCTaBbTE CXeMy BO3SMOJKHBIX
HCI, kx napyroii wacTu — pacTBOp Iienoun | YPABHCHUI PeaKiuid,
NaOH (u365ITOK, 10 [IpuBenure  ypaBHEHHS  JAUCCOIMALUH
PacTBOPEHHUS 0CaIKa). TAPOKCHUJIOB.

AJITOPUTM TIPOBEICHUS OTbITA 3 Bomnpocs! u 3aganus
OneiT 3. Kuci0TrHo-0cHOBHBIE

HHIMKATOPDI

4. B tpu npodupku waneiite 10 - 15 Uro BbI HaOmo1aeTe?

Karesb TUCTHILTUPOBAHHOU BoAbl M | OTMEThTE U3MEHEHHE OKPACKU

no0aBbTE B IIEPBYIO | Karulo JakMmyca, MHJMKATOPOB B BOJIE

BO BTOpYIO — | Karutto eHondranenna, OTMeTbTe U3MEHEHNE OKPACKH

B TPETHIO — | KaIIto METHUJIOpaHXkKa. WHIMKAaTOPOB B KUCIIOTE

5. B Tpu mpobupku no6asete 1o 8 - 10 OTMeTbTEe U3MEHEHHE OKPACKU

Karemb COJISTHOM KHUCIIOTHI HCl wu | HHIMKATOPOB B IIETOYH

BHecUTE Mo | Karie pacTBopa JaKkmyca,
MeTHIIOpaHika, peHondTanenHa.

3. B uncTsle Tpu npoOHpKHU HaeiTe no

8 - 10 xamenr memoun NaOH. B
MEpBYIO BHECUTE | KaIlIIO JJaKMyca, BO

BTOPYIO — | KaIlIxo METHIIOPAHIKa, B

TpeThio — | Karuto dheHondranenHa

O6paboTka pe3ynbTaTOB:
1. Tlpoananu3upoBaTk MoTy4eHHBIE PE3YIBTATEL
2. ChopMyIupoBaTh BBIBOJ O XUMHYECKOH aKTUBHOCTH KMCIIOT

3. ChopMyIMpoBaTh BBIBOJ O XapaKTEPE MOTyIEHHBIX THAPOKCHIIOB.

Pazgen 3. CTpoenne u cBoiicTBa HeOPpraHM4ecKux BemecTs. JlaboparopHas paboTa:
"N nenTuduKanys HeOpraHn4ecKux BeniecTs"”

Ha3saHue TeMEbI Tema 4.3. «nentudukanus

HCOPraHNYCCKUX BCIUICCTBY




Pesynbrar 00ydeHus

HccnenoBaTh KaueCTBEHHBIC PEAKITUN
HEOPraHUYECKHUX BEILECTB

OO01IMe KOMIIETEHIINT

OK 01 OK4

Bompocsr muist morrycka k mabopatopHoit pabore

1.Kakue peakiiu Ha3bIBAIOTCSI KAUYCCTBEHHBIMU?

2. Jlaiite onpe/eieHne aHHOHAM.
3. 3akonunte peakuuro: NaS + HNO3z =? + ?

4. HanuuuTe Ka4eCTBEHHYIO PEaKIHi0 Ha KapOoHaT-noHbL. 5.Kak

MO>KHO OOHapY>KUTh XJIOPUJI-UOHBI?

HpOBe,I[eHI/Ie OIIBITOB

O6opyaoBaHKe U TIOCY1a

PEaKTUBBI

CTeKkIIIHHBbIE TPOOUPKU

pactBop constHor kuciotel (HCI)

CIIMPTOBKA

pacTBop KapOoHATa HATPHS

nepKaTesb

pacTBop xJjopuja dapus

pacTBOp CUJIIMKATa HATPH,

pacTBOp XJIopuaa JINTUs

pacTBOp XJIOPHUAA HATPUS

pacTBOp XJIopua Kajus

pacTBop xJjopuja dapus

pacTBOp XJIOpHuJa KaJlbIHA

pacTBOp XJIOPUAA CTPOHIUS

AJTOpUTM IIPOBEJEHUS ONbITa |

Bonpocsl u 3aganus

OnsiT 1. O0HapyxkeHHe KapOOHATOB M
rHAPOKapOOHATOB.

[TpoGieMHBIi OnBIT
Buecute B mnpoOupky S5 Kamenb pacTBopa
KapOoHaTa HaTpusi W JOOABISANTE MO KarlisM
pacTBOp XxJopuzaa Oapus 110 o00pa3oBaHUs
ocaznka. K momydeHHOMY ocaiky 100aBbTe
HECKOJIBKO Karejb COJISTHOW KHCIIOTBHI.

Yro BrI HaOmrogaeTe? Kakoii ras
BeIgessercs? KakoB BUI U LIBET
0CaJKOB.

Hanumire  MoJsieKymsipHbIE

U HOHHBIC

YpaBHEHUS PEaKIUH.

AJTOPUTM IIPOBEICHMS OIbITA 2

Bonpocs! u 3aganus

OnbIT 2. O0HapyXKeHHEe CHITHKATOB

[TpoGIeMHBII ONBIT
Buecure B mpobupky 5 Kkamenb pacTtBopa

CWIIMKaTa HaTpus U J00aBbTe€ PpaBHBIN
00BEM  COJSTHOM  KHCIIOTBHI.
UYepes HECKOJIBKO MHHYT II€PEBEPHUTE

MPOOUPKY BBEPX THOM

O0bBAcHUTE HAOIIOJaEMBIE SIBIICHUS
OO0bsicauTe, Mouemy Gopmysa kuciotsl HaSiO3
SIBJISIETCSL YCIIOBHOU

CocraBbTe ypaBHEHMS pEaKLIUM,




IAJITOPUTM IIPOBEJIEHUS OIbITa3

Bomnpocs! u 3aganus

OnpIT 2. O0Hapy:xeHHe AaHHOHOB
BTOPOH AHAJTMTHUYECKOH IPYINIIbIIO

[TpoGeMHBI# OIBIT
Brecute B mpoOupky 1M pactBopa xyiopua
HaTpusi, OpoMHIa HATPHUs, HWOJHMIA Kalus,
¢dbropuaa HaTpus W J100aBbTE€ pPaBHBIA 00BEM
HUTpaTa
cepeOpa.

Yro BBI HaOIOMAETE?
Kaxkoro nsera Boimanu ocagku? CocTaBbTe
YpaBHEHUS PEAKIIHA.

AJICOPUTM TIPOBEJICHUS OIbITA 3

BOHpOCLI H 3adaHuA

OnbiT 3. OKpawuseanue niameHu

B LIECTh daphopoBbIx TUTJIEN
MOMECTHUTD o HIOJIOBUHE
MUKPOILITATEINS COeIMHEHU I JUTHS,
HATPHS, Kanusi, KajJdblWs,  CTPOHIIHS,

Oapusl. 3amuTh  CONMM 10 TIOJIOBUHBI
o0beMa TUIJIGH  OTWIOBBIM  CIIUPTOM,
nepeMenaTh C I[eIbl0  HEKOTOPOro

[PacCTBOPEHUS COEMHEHUI B CIIUPTE U

IIOJXKECYb.

Yro BBI HAOMIOMAaETE?

OTMeThTe LIBET IUIAMEHH.
VYka3arb NpakTUUECKOE 3HAUCHUE
9TOr0 OITBITA.

O06paboTka pe3yabTaToB:

1. TIpoananusupoBaTh MOTy4EHHBIE PE3YIBTATEL

2. CdopMyIHpOBaTh BHIBOJL O TIPOBEIEHHBIX KAYECTBEHHBIX PEAKIIUAX KATHOHOB.

3. C(l)OpMyJ'II/IpOBaTB BBIBOJl O ITPOBCACHHLBIX KAUCCTBCHHBIX PCAKIUAX aHUOUOHOB.

Paznen 4. Crpoenue wu

cBoiicTBa OpPraHnveCKux BeEIIECTB.

JlaGopaTopHast pabota

"[IpeBpalieHust OpraHUuYECKUX BELLECTB IIPU HarpeBaHuu"

HazBanue teMnl

Tema 7.2. «CBolicTBa OpraHM4ECKUX
COCIMHEHUI»

Pesynbrar 00yuenus

YcranaBiauBaTh 3aBUCUMOCTD (I)I/I3I/IKO-
XHUMHYECKHUX CBONCTB OPraHN4YCCKNUX BCIICCTB

OT CTPOCHUS MOJICKYII

OO01IMe KOMIETEHIIUT

OK 01 OK4

Bomnpocs! 11 nomycka k nabopaTopHoii padote

a) chopMynHpyITE IENTh TUIAHUPYEMOTO dKCIIEPUMEHTA

6) O6T>5[CHI/ITG, K KaKOMY KJIACCY OPraHNYCCKUX BCUICCTB OTHOCHUTCS 3TUJICH, B)

00BSICHHUTE, KaKHUMU

JaHHOI'O KJ1acca, KakKue

XHUMHUYCCKUMH

Ka4YC€CTBCHHBIC

CBOMCTBaMH O6Jla,Z[aIOT BCIICCTBA

peakuuu s UX  OoOHapy:KeHUs



HCIOJIb3YIOTCS;

r) O0BACHUTE, KaK MOKHO TIOJYYUTh BEIIECTBA JAHHOTO KJIacCa COCMHEHUH B TaOOPaTOPHBIX
YCIIOBUSIX;

1) 00BACHUTE, U3 YETO COCTOUT MPUOOP ISl MOTYUCHHSI Ta30B;

€) MepPEeUnCIINTEe OCHOBHBIE aCMEKThI COOJII0IEHUsI TEXHUKH Oe3onmacHocTu npu padore ¢ JIBXK

(3TUJIOBBIN CIIUPT), arPECCUBHBIMU peareHTaMu (KOHIEHTPUPOBAHHAS CEpHAst KUCIIOTA),
HarpeBaTeIbHBIMH MPUOOpaMHu (CITUPTOBKA).

IIpoBenenue onbITOB

O6opynoBaHue U MoCcyaa pPEaKTUBBI

CTeKIITHHBIC TPOOUPKU KonuenrpupoBanusiit pactsop H2SO4
[ITaTuB A5t TPOOHPOK DTUIIOBBIN CIUPT

CrniupToBKa PactBop KMnOg4

Criruku bpomnas Bona

Ilecok

AJITOPUTM IIPOBEICHHUS OIbITa | Bomnpocs! u 3aganus

OIIBIT 1. Bausnue KOHUECHTPaluu
pearupyoumux BellecTB HAaCKOPOCTh
XHUMHYECKO peaKkuuu.

1. [lonyunTh OSTWICH  JerHApATaLucii 1. Yro nmpoucxoaut B mpobupke? Urto
STUJIOBOTO  CIIUPTA, OOHAPYKUTH  €TO, HaOmoaere?
M3Y4UTh €T CBOCTBA. 2. K KakoMy THITy XUMHYECKHX PEAKIMI

1.1. B NPOGMPKY HATHTH 2-3 MIT STHIOBOTO OTHOCATCSI 3TH Tiporiecchl? Kak Ha3piBaroTCs?

CIIUPTa U OCTOPOIKHO JT0OABHUTH 6-9 MiT 3. Kax MeHsteTcst OKpacka pacTBOpOB?
KOHILIEHTPHPOBAHHOI CepHOM KHCI0ThL. 3aTem | 1109€MY?

BChINIaTh HEMHOT'O MPOKAJIEHHOTO TIecKa (TIECOK 4. KaxuM miaMeHeM roput STHIIeH?
WA MEJIKUE KYCOYKH ITEM3bI BBOJAT ISl TOTO, [Touemy?

YTOOBI IPEIOTBPATUTH TOTUKH KUIKOCTU MIPH 5. CocTaBuTh ypaBHEHHUs MPOTEKAOIIMX
KHUIIEHUH). 3aKPbITh IPOOHPKY MPOOKOH € IIPOLECCOB.

ra300TBO/IHOM TPYOKOH, 3aKpENUTh €€ B

ITAaTUBE U OCTOPOKHO HAI'PETh COACPIKUMOC

npo6upku (puc.1)




Brz KM‘O4

1.2.  OcTOpOXHO, pABHOMEPHO HArPETh
CMECh.

1.3. B apyryro npobupky HamenTe 2-3 mi
pa30aBIeHHOTO PacTBOpA MepMaHraHaTa
KaJIUsi, ¥ POITYCTUTE Yepe3 Hero ras.

1.4. B tpeThio MpoOUpPKY HATUTH 2-3 M
OpPOMHO#1 BOJIbI, OITYCTUThH Ta300TBOIHYIO
TpYyOKY 110 THA 3TON MPOOUPKH U
MPONYCTHTH Yepe3 OPOMHYIO BOIY
BBIJICIISFOIUIICS ra3.

1.5. BbIHYTH ra300TBOHYIO TPYOKY U3
pacTBOpa U MOBEPHYTH €€ OTBEPCTUEM

KBEpXY, MOJ[)KEeUb BBIICTSIONIUICS Ta3
(puc.2).

C;H;0H (arnno-
BBIH CITUPT)

H,S0,




O6paboTKa pe3ynbTaTOB:

1. TIpoananu3upoBaTh COOTBETCTBHUE MOJIYUYCHHBIX PE3yIbTATOB CIIOCOOAM
II0JIy4YEHUs1 HENPEENbHBIX YTIIEBOIOPOAOB psifia 3TUieHa (ajikeHOB). CaenaTh COOTBETCTBYIOIUI BBIBO/.
2. CdhopmyaupoBarh BEIBOJI O (PH3HKO-XUMHYECKUX CBOWCTBAX STHIICHA.

3. CdopmynupoBaTh BEIBO O CIIOCO0axX 0OHAPYKEHHS ITHIICHA.



Pa3nen 4. CTpoeHne U CBOWCTBA opraHuveckux BeulecTn. JlaboparopHas padora
" UnenTudukanys opraHnuecKuX COSAMHCHUI OTIEIbHBIX KJIAcCOB "

HazBaunue teMbl

Tema 7.3. «MnenTudukanus opraHuueCcKuX
BEILIECTB, X 3HAYCHHUE U IPUMEHEHUE B
OBITOBOI 1

HpOHSBOIICTBGHHOfI JACATCIBHOCTHU YCJIOBCKA»

Pesynprar 00yueHus

I/ICCHeﬂOBaTb KauCCTBCHHLIC PCAKIIMN
OpTraHU4YCCKUX COCI[I/IHCHI/II;'I OTACJIbHBIX KJIACCOB

OO0111e KOMIIETEHIINN

OK 01 OK4

Bompocsr qist nomycka k naboparopHoit pabote
1. Kaxkue BemiecTBa Ha3bIBAIOT KUPaMU?
2. Knaccugukanus skupos.
3 Kakue BeliecTBa Ha3bIBalOT caxapaMu?
4. Knaccugukanus caxapos.
4. Yem anpa03b6l OTIMYAIOTCS OT KET03?

HpOBeI[eHI/Ie OIIBITOB

O6opyioBaHME U 11OCYAA

PCaKTHBEBI

CTeKkIIIHHBbIE TPOOUPKU

OeH30lHas KUCI0Ta

CIIMPTOBKA

VYkcycHas KucimoTa

nepKaTesb

pacTBop peHondransenHa

CTCKJISIHHBIC ITaJI0OYKa,

MarHum

MpoOKa ¢ ra300TBOJHON TPYOKOit

pactBop ruapokcua Hatpus (NaOH),

nepkare PactBop okcuaa memu (11),
CIIUPTOBKA pacTBop cyibdara Mean
CTaKaH BOJIA

AJTOpUTM IIPOBEJEHUS ONbITa |

Bonpocs! n 3ananus

OnebiT 1. Onpenenenue
HernpeeJJbHOCTH KUPOB.

[TpoGIeMHBII ONBIT

B npoGupky Haneiite 2 - 3 M

[PACTHTEILHOTO Macia, 100aBeTe S5 - 6

Uem 00yciioBIeHa HETIPEAETbHOCTh
JINTINIOB?
OOBsICHUTE UCUYE3HOBEHUE PO30BOIt




Kareiab pacTBOpa ioga po30BOrO  IIBETA,
[IPUTOTOBIIEHHOIO Ha
YETBIPEXXJIOPUCTOM YIJIEPO/JIE.

Cmecb B mpoOHMpKE  SHEPrHYHO
BCTPSIXHUTE.

OKpacKu Hoja.
Hanmmure ypaBHEHUE peakiiuu

AJICOPUTM TIPOBEJICHUS OTIbITA 2

BOHpOCBI " 3aJaHUA

OnbiT 2. Bocctanosienne Cu(OH)2
rJIIOK030 B LIEJI0YHOM cpee.

B npoOupky momectutre 1 mMi pactBopa
CuSO4 u 2 ma pactBopa NaOH. IlomyuenHsrii
0CaJIOK DHEPrMYHO BCTpsAXHHUTE. BHecute B
MpoOUpKy 1 MJI pacTBOpa TITHOKO3HI.

[IpoOupky crerka HarpeiTe B IUIAMEHH
CIIUPTOBKH JIO U3MEHEHHUSI
[[BETa, JAepKa €e HaKJIOHHO

Yro BbI HaOMOMaETE?
Kaxoii iBetT o06pasoBasiierocst ocajaka?

Hanwnmmre YpaBHCHHUA PCaKIIHUU.

Yro BBI HaOJ01aeTe rocie
HarpeBaHus?
Hanmmnre ypaBHECHUA peakuuin

okucieHus rimoko3sl Cu(OH)2

AJropuT™M IPOBEJEHUS ONbITa 3

Bomnpocs! u 3aganus

OnbIT 3. BoccranoBienue
amMmMuagHoro pacrBopa Ag20 ruaioko30ii
(peakuusi cepedOpPsIHOTO

3epKaJjia)

B mpobupky  momecture 1 wn

pactBopa AgNO3 u pactsop NaOH no
00pa3oBaHMs OCaJKa. K nonyuennomy
0CaZKy 100aBISHTE MO KAIJISIM PacTBOP
NH4OH 0O €ro  pacTBOpEHHUS. K
MPO3pavuHOMY aMMHAaYHOMY  pPacTBOPY
Ag20 mobaBeTe 2 M1 3 %-TO pacTBOpa
TJTIOKO3bI W Harpeire CMECh o

KHUIICHWA Ha CITUPTOBKE.

Yo BEI HAOIOHAETE?

Uro o0pa3oBasioch Ha CTEHKax
npoOupku?
Hanumure YpaBHEHUE peakunu

cepeOpsIHOTO 3epKata JIsl TIIFOKO3BI.

IATITOPUTM IIPOBEJIEHUS OIbITA 3

BOHpOCLI n 3aJaHUA

OnbiT 4. KauecTBeHHAs1 peakuus Ha
KpaxMaJl ¢ H010M

Hauteiite B mpobupky 5 mi 1%-Horo

Yro BBl HAOMOHAETE?




[pacTBopa KpaxMaia, BHecuTre 2 -
KaruTi pa30aBICHHOTO pacTBOpa ioa

[Touemy nu3MeHsieTCsl IBET pacTBOpa’?
Hanummure ypaBHeHue peakiuu.

O06paboTKa pe3ynbTaTOB:
[Tpoananu3upoBaTh MOTYyYCHHBIC PE3YIbTATHI.
Cdhopmynupyiite BEIBOJI O PUINKO-XUMHUYECKUX CBOHCTBAX KUPOB.
Cdhopmynupyiite BEIBOI 0 PU3NKO-XUMHUYECKUX YTIICBOJIOB.

CdhopmynupyiiTe BEIBOJ O KAYECTBEHHBIX PEAKITUSIX KUIKUX KUPOB.

1.
2
3
4. Cdopmynupyiite BEIBO 0 PU3NKO-XUMUYECKUX CBOMCTBAX Kpaxmara.
3)
6 CdopmynupyiiTe BEIBOJ O KAUECTBEHHBIX PEAKIIMIX albI03.

7

CdhopmynupyiiTe BBIBOJ 0 KAUECTBEHHOW PEaKLIMU Kpaxmaia.

Pasnen 6. PacTBopsl JIaboparopras padora "[IpurorosieHue pacTBopoB".

HasBaHnue TeMbl Tema 2.2. DnexTponuTuyeckas AUCCOLUALMS U

WOHHBIA 00MEH

Pe(iy.]'[BTaT 06y‘~ICHI/I$I Hccnenosath (I)I/I3I/IKOXI/IMI/IIIGCKI/I€

CBOMCTBA HCTHHHBIX PACTBOPOB

OO0111e KOMIIETEHIINN OK 01 OK2

Bormpocs! 11t nomycka k 1abopatopHoii padore

1 Jlate omnpenenenue KoHeHTpanuu. CrocoObl BEIpaKeHHUs! KOHIEHTPAIIMK PACTBOPOB.

2 Yro Takoe conpBaThl M ruparbl? Ha kakoM sTamne pacTBOpeHUs! OHU 00pa3yrorcs?

3. UYro Takoe pactBopuMocTh? OT Kakux (aKTOpOB OHA 3aBUCUT?

4 Kakyro maccy cynbdara kanus 1 BoJbl HaJ10 B3ATh A5 npurorosienus 300 rpammos 20%
pactBopa?

5. CKOJTBbKO  TpaMMOB  BOJABI  COJICPIKUTCS B 200 1 40%-HOTO  pactBOpa

MOBapeHHO conu?

HpOBCI[eHI/IC OIIBITOB:

OO6opynoBaHue U MOCyaa pEaKTUBBI

Crakan 600mn pacTBOp XJI0pUIa HATPUS

CrekiisiHHas Hajlouka PactBop kapboHara HaTpus

Becsl TexHnueckue PactBop xsopuaa kanus

Hunuuap 250 min

PacTBOp ruapokapboHara HaTpus

apeomeTp

PactBop cynbdara maraus

PacTBop xsopuaa Gapus

AJITOPUTM IIPOBENICHMS OIbITA |

Bomnpocs! u 3aganus

OmnpiT 1.I1puroroButs 500 2 4% pacrBopa

XJ0pUAA KAJTHA




ITpoOIEMHBII OMBIT. [Ipurorosbte pactBop IIpoBepsTe
PaccunTailitTe Maccy HaBeCKM W BOJbI IJIOTHOCTB pacTBOpa
B3BechTe HABECKY. Paccuwnraiite abCOMIOTHYIO OMIHOKY
PacTBOpHTE HABECKY B BOJIE. Paccuunraiite OTHOCHTEIIbHYIO OIIHOKY
[IpoBepbTe KOHIIEHTPAITUIO
[IPUTOTOBJICHHOTO pacTtBopa, HU3MEPUB
MJIOTHOCTh C TTIOMOIIIBIO apeoMeTpa

O0paboTka pe3yabTaToB:
1. Ilpoananu3upoBatk noTy4eHNE COOTBETCTBYIOIIUX PE3YILTATOB

2. PaccuutaiiTe aGCOMIOTHYIO U OTHOCUTEIILHYIO OLIHOKH
3. CopmynupyiiTe BHIBOSI.

4.1. Owuenounnie cpeacTBa py6eKHOI0 (TEeMATHIECKOT0) KOHTPOJIS 110
AUCHUTLIHHE « XUMUS»
PyOexHbplii (TeMaTH4ecKuil) KOHTPOIb MO JUCHHUIUIMHE «XHUMHs» NPOBOIUTCS B ¢dopme
KOHTPOJILHBIX PadOoT MO pa3ieniaM OCHOBHOTO MOYJIS Ha OT/IEIbHBIX 3aHATHSIX, KEHCOB.
4.3.1 KoHTpoJibHBIE PadOTHI

Pazgen 2. Xumnyeckue peakuuu. Konrposabnas padora «CTpoeHHe BeliecTBa H
XUMHYECKHE PeaKIIHI

KonTtponbHast paboTa COIepKUT YEThIPE BUA 3aIaHHIHA:

1. 3agaum Ha cocraBiieHHEe XHUMHUYECKHX (OPMYIT JABYXaTOMHBIX COCAMHCHHH MO HX
Ha3BaHMUIO.

2. 3amauu Ha COCTABJICHUE YPABHEHHI PEAKIMii: COCIAUHEHHs, 3aMEIICHHS, Pa3I0KCHNUS,
OoOMEHa W peaklui C yJacTHEM KOMIUIEKCHBIX COCIHMHEHUH; OKHCIUTEIhHO-BOCCTAHOBUTEIHHBIX
peaKkuuid.

3. 3amaHus Ha COCTAaBJICHHWE MOJICKYJISAPHBIX W MOHHBIX DPEAKIMi THAPOJIN3a COJICH,
YCTaHOBJICHHE N3MEHEHHSI KHCJIOTHOCTH CPEJIbI.

4. 3amaun Ha pacyeT KOJMYECTBEHHBIX XapPaKTEPUCTHK IO YPaBHEHHUSM XHMHUYECKHX
peakmmii: MaccoBOW WM OOBEMHOW JIOJNIM BBIXO/AA TMPOAYKTAa PEAKIUH COSAMHEHHUS OT
TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOILICHHH Ta30B; KOJIMYECTBEHHBIX XapaKTEPUCTHUK
MCXOJHBIX BEHIECTB M TPOIYKTOB PEAKIMH; MacChl (00beM, KOJIMYECTBO BEIIECTBA) MPOIYKTa
peaKkuuM, €CiIM OAHO M3 BELIECTB JAaHO B BHUJIE PACTBOpA C ONPEACICHHOW MacCOBOM J10JEH

PaCTBOPCHHOT O BCHICCTBA.

1 BapuanT 2BapuaHT
1.  Jlonumwure ypaBHEHHS, ypaBHSNTE, COCTaBbTE IOJHBIE U COKpAIllEHHbIE HOHHBIE
YpaBHEHUS.

Mg (NO3 )2 + K3 POs = Al Cl3 + K3PO4 =



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

Zn Brz + H2S03 = Mn Cl; + KOH =
2.  JlomumwMTe ypaBHEHUS H ONPENIEIUTE XapAKTEPUCTUKU KaXKI0W XUMHUECKON PEaKIInu.
Na+ Oz = Li+ O, =
As+ O = Se+0,=
3. IIpocraBbTe CTEIEHH OKUCIICHHS SJIEMEHTOB B CIICYIOIINX COCTUHCHUSX.
Bi20s, Ga203, CClg, HMNO4 FeO, PbO,, PCls, HclO4, H2Cr207,
H2CrOg4, SnSo. XeF4
4.  OmnpenenuTte THII XUMUYECKOH CBSI3M B JAHHBIX BEIIECTBAX, TOKAKUTE ATO C TIOMOIIBIO
CXEM.
KCI, O2,PH3, Ag, Cl2, NaBr, Iz, MgCly, Hz, SO, Cu, Nal, F2, Fe,
Na20, Ni, CHa, Al, Ca (NO3): Ca0, N2, Na, P20s, BaSO4, Os,
Ss, SOs. 1,07.
5. PaccraBpTe KO GUIMEHTHI, ONPEICTUTE THI PEAKIIH:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na+ H20 — NaOH+ H21
6. Paccunrarh cTeTICHH OKUCIICHHS TSI KaXKIIOTO 31eMeHTa BBemecTBe Fe(NO3)3
Ca (NO3)2
3. 3anucath (HOpMYIIbI BEIIECTB:
A) cynsdun xenesa (1) b) cepnas kucmora
A) cepHHUCTasE KUCIIOTA 6) ruapoxcunx meau (11)

7. Tlo ypasuenuio peakiuu CuCl2 +Mg —MgCl2 +Cu, BBMUCINTE KOIMIECTBO BEMIECTBA
MeJd, ey B peakiuto ¢ xjaopuaom menu (1) Berynuno 480 rmarawus.
8. CocraBuTh ypaBHEHHE H ONPENEIUTH TUIT PEAKIIUN
A) cynbdat Oapust + cepHas KHCIOTa b) consnas kucnora + kapOboHaT
KaJTbITUS

Pa3gen 3. Ctpoenne u cBoiicTBa HeopraHmyeckux BemiecTB. Kontpoabnasi paGora

«CBoiicTBa HEOPraHNIe€CKUX BEIIECCTB»

KonTtponbHast paboTa coAep XKUT TpU BUJIA 33/1aHUIL:

1. Bamaum Ha pacueT MacCOBOW M0 (MAacchl) XHUMHUYECKOTO 3JeMEHTa (COCIUHCHHS) B

MOJIEKYJIe (CMecH).

2. TlpaxkTuveckue 3aJaHus MO KJIACCU(PUKAIIMU, HOMEHKIATYpE U XUMHUYECKUM (hopmynam

HCOPTraHNYCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB: OIMPCACIICHUC KJIaCCa HCOPraHWYCCKUX BCIICCTB,

Ha3bIBAaTb HCOPTaHUYCCKUC COCAUHCHUA I10 MG)K}IyH&pOI[HOI\/JI n TpHBHﬂJ’IBHOfI HOMCHKJIaTypE IO

XUMHUYECKUM (popMyIiam.

3. 3amaHusi Ha COCTABJIICHWE YPAaBHEHHH XMMHUYCCKAX PEAKIM C yIaCTHEM MPOCTHIX H

CJIOKHBIX HCOPTraHNYCCKNUX BCHICCTB: OKCUA0B MCTAJUIOB, HCMETAJIJIOB U aM(I)OTepHLIX QJICMCHTOB,

HEOpPraHMYECKUX KUCIIOT, OCHOBAaHUM U aM(OTEpHBIX



THJIPOKCUIOB, HEOPTaHUYECKUX COJICH, XapaKTEePU3YIOIINX UX CBOMCTBA U CIIOCOOBI MOJTyUEHHUS.

1. YcranoBuTe, K KaKOMY KIIACCy/TPYIIIE OTHOCSTCS HEOPraHMYECKHE BEeUIecTBa, (popMyIisl
koTopbix ykazanbl CoO, HNO3, LIOH, H2S203 HazoBuTe coeTMHEHHMS IT0 MEKYHAPOIHOMN U

TPUBHUAIBHON HOMEHKJIATYpE.

2. CocraBuTh (POPMYIIBI COCTUHEHUN:
a) okcupaa yraepona( II) ,0) runpokcuna Mean, B) XJIOPOBOIOPOTHOM KUCIIOTHI, T) CyibdaTa
HaTpus

3. HanucaTp ypaBHEHHS] XUMHUYECKHX PEAKIIMNA:
a) H2SO4 + Mg 6) Na2 O + HBr B) SO2 + CaO r)CaCO3z + HCI 1) AICI3 + AgQNOs

VYka3aTb Ha3BaHUS NPOAYKTOB PEAKIIHH.
4. PaccraBbTe KOO(QGUIMEHTHI B IPUBEICHHBIX HIKE CXeMaxX XUMUYECKUX peakuui. Jlaite

XApPaAKTCPUCTUKY KaXXJI0M U3 YCTBIPEX XUMHUUCCKUX peaKHI/Iﬁ C TOYKH 3PCHHA PA3JINIHBIX

KJ1acCu(PUKAIIHA.
a. Ho+ N2  — NH31+Q
6. AL + FexO3 — AL,Oz3+Fe + QB.
CaCO3z —» CaO +CO21 - Q
r. NaOH + H2SO4 — NaxSO4 + H20 + Q

5. 'openue ammuaka
ANH3(r) + 302(r) = 2N2(r) + 6H20(x) +Q

SIBJISIETCS peaKIIUei

1) COCJIMHEHMS, KAaTAIMTUYECKOM, SHI0TEPMUYECKON

2) 3aMelIeHUs], KaTATUTUYECKOMN, HK30TEPMUUYECKOM

3) OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOM, SK30TEPMUYECKOM
4) oOMeHa, HeKaTaTMTUYECKOU, DHIOTEPMUUIECKOM

6. Berumciaure MaccoByrO 101110 cepedpa B okcuie cepedpa (Ag20)

Pa3nen 4. CTpoeHue u cBOlicTBa OPraHNYecKMX BelllecTB.
KonTpoubnas padora «CTpoeHne U CBOMCTBA OPraHMYeCKHUX BEIEeCTB)

[To nToram uzydenus pazaena 7 odyqaronuecss OyayT CHOCOOHBI:

- OIpeaciiThb MPUHAIIC)KHOCTD BCIICCTB K Pa3IINIHBIM Kj1acCaM

OpPTraHUYECKUX COCTMHEHHI; TOMOJIOTH B U30MEPHI;
- Ha3bIBaTh M3yUEHHBIC BEUIECTBA M0 «TPUBUAIBHONY WM MEXAYHAPOIHON
HOMEHKJIATYpE;
- XapaKTepus3oBaTh CTpPOEHHE U XHMHUYECKHE CBOMCTBa M3Yy4YEHHBIX

OPraHUYEeCKUX COETUHECHHUI;
- OOBACHSITH 3aBUCUMOCTH CBOMCTB OpPraHWYECKHX BEIIECTB OT WX COCTaBa U




CTPOCHHUS;

- HOPOBOJUTH BBIYHUCIICHUSA 10 XUMHWYCCKUM (bOpMYHaM " YpaBHCHUAM.

Tematnueckuii KOHTPOJIb OCYIIECTBISIETCS MeTo oM TecTupoBanus (1) wiu B hopme

MUCbMEHHOM pabOThI, BKIFOUYAIOIIEH MpakTHIecKue 3ananus u 3aaaqu (11).

1.

Bemwecrso, COCTaB  KOTOPOIO  BBIPAXKEH  MOJICKYJIIPHOMN dopmynoii

OTHOCHUTCA K KJIACCy:

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)

1) Apensr 2) aJIKaHBbI

3) AnkeHbl 4)aIKMHbI
Haspanwme BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH A)

OyTaHo-2 b) mnenrtanon-2
B) 2-metunbyranon-4 r) 3-meTmnOyTaHo-1

BemectBo, umeromee popmyny CH2=CH2 Ha3biBaercs:

TOJIYOJ
STHIICH
TIIMLEPUH
IIPOIIAaHOJI
BemecTBo, Ha3BaHKHE KOTOPOTO MPOMHOHOBAS KUCIIOTA, UMEET HopMyILy:
C2HsOH
(CM2NH
CH3-CH>-COOH
C3HeOH
Jl1ig ankaHOB XapaKTepHa PeaKIus:
npucoenuaenus Ho
XJIOPUPOBAHHS HA CBETY
obecupeunBanus pactsopa KMnO4
MOJIUMEPHU3aALIH
Meranou pearupyer c:
HaTpUeM
BOJIOU
BOZOPOJOM
METaHOM
VYKcycHast KUCIIOTa BCTYIAET B PEAKLIUIO C:
AgNO3
NaCl

C3Hs,



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:
peakuueit 3aMeIeHns, MPOTEKAoIIEeH M0 pauKaTbHOMY MEXaHU3MY
peaxiuei mprucoeInHeHus, MPOTEKAIOIICH M0 PaAUKAIBLHOMY MEXaHU3MY
peakuuel 3aMelIeHns, IPOTEKaoLEe 10 MOHHOMY MEXaHU3My

peakuuel IprucoeIMHEeHus], IPOTEKAOLIEH 10 HOHHOMY MEXaHU3MY

B peaknuio «cepedpsiHOTOo 3epkaiay (C aMMUAvYHbIM pacTBOPOM OKCHa cepedpa)
BCTYIAET:

3TaHOI

IJII0KO03a

TJIMIEPUH

Kpaxmai

YcTaHOBHUTE COOTBETCTBUE MEXKIY HA3BaHMEM BEILIECTBA U KJIACCOM (TPYIION)

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

Hazpanue Bemecta A)

CH3COOH
b) CH3-CH2-CH3
B) CH2=CH-CH2-CH3I)
CHs-CH2-OH
Knacc oprannueckux coequHEeHHI
1) OJIHOATOMHBIE CITUPTHI
2) YTIICBOJIBI
3) KapOOHOBBIC KUCIIOTHI
4) apOMaTHYECKUE YTIIEBOIOPOIBI
5) HETIPEIETbHBIC YTIIEBOIOPOIBI
6) npeieNIbHbIE YTIIEBOIOPOIbI
12. B cxeme npeBpalieHui

15000C  kart +Br



CH4 X1 OeH301 X2 BellecTBaMHU
X1 1 X2 COOTBETCTBEHHO SIBIISTIOTCS:
1) alleTUJIEH
2) STUJIEH

3) OpoMOeH3011

4) XJIOPOEH30
5) benon
6) LUKJIOTEKCAH

13.  Omnpenenure MosekyasipHyro (Gopmyny BemiecTa, couepskaiiero 37,5% yraepona, 50%
kuciopona u 12,5% Bogopona. OTHOcHUTENbHASA TJIOTHOCTH MApoOB 3TOr0 BEHIECTBA IO

BOJIOpOy paBHa 16.

1) CH30OH

2) C2HsOH

3) HCOOH

4) CsHsOH

14.  CkombKo IUTPOB BOAOpOAa oTpedyercs A obpazosanus 10,2 I 3THIOBOrO CIUPTA U3

aleTanpJeruaa, eciau BeIX0/l MPOoAyKTa peakiuu coctasiset 80%?

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

4) 112



MuddepeHunpoBaHHblii 3a4eT no AucuunanHe «Xumus» | kype |l cemectp
Bapmuanr 1

Tect cocrout u3 yacteir A, B, C. Hacts A Brimrouaer 11 3amanmii, yacte B — 3 3aganus, gacts C
— 2 3aJaHus.
3amanus 9acTu A orieHuBaroTCs 1o 1 6ainy, yactu B — mo2 6amna, yvactu C — mo 3 Gasmna.
Ob11ee KoMMYecTBO 0AITIOB, KOTOPOE MOKET HaOpaTh CTyNEHT — 24 Oaria.
OrneHka «3» CTaBUTCS, €CJIM CTYICHT HaOpan He MeHee 12 OamioB, «4» - He MeHee 16 6aoB,
«5» - ne menee 20 6asIoB.

Yacts A

K kasxcoomy 3a0anuto yacmu A 0ansvl HECKOJIbKO 0MEEN 08, U3 KOMopuvlx moavko 1 eéepublil.
Buvioepume eepnvtit, no Bauwemy mnenuto, omeem.

1. Xumuyeckuii 3jieMeHT UMeeT CJIeAYIONUIYI0 cXeMy cTpoeHus atoma +18 2)8)8).
Kakoe noJio:xkenue on 3anumaer B IICXI?

a) Il mepuon, VII rpynma; 6) Il nepuox, VIII rpynna; B) IV nepuon, I rpynmna.

2. dopmyJa BbICIIEro OKCHaIa XuMmuueckoro iementa R20s. K kakoii rpynme
raaBHoil noarpynnsl IICXD on npunapiexur?

a) reppas; 0) nATas; B) UETBEPTAsl.
3. Kaxkoe u3 BeuniecTB uMeeT HOHHYIO CBSI3b?
a) LiCl; 6) HBr; B) O2; 1) CO.
4. YxkaxuTe THI XUMHYecKo# peakuuu Zn + O2 — ZnO:
a) pazyioxeHust; 0) coeqMHeHUs ; B) OOMEHa; I') 3aMEeIICHUSI.
5. CHUMBO.1 3J1eMeHTa, 00pa3yIollero NpocToe BelmecTBo0 — MeTalI:
a) O;6) H; B) Na; r) F.
6. B HayaJie Ka:K10r0 Mepuoa CTOAT aTOMBI:
a) METAJIJIOB; 0) HEMETAJIJIOB.

7. BemecTBa, cX0/IHbIE 10 CBOEMY CTPOEHHUIO M CBOMCTBAaM, HO OTJIMYAKOLIHECS APYT OT
ApYyra 1o cocTaBy Ha OJHY WJIH HecKoJibKo rpynn -CHz-, Ha3bIBaloTCst

a) romoJioramu; 0) U30MEepaMHu; B) paJuKajiaMu; I') MOJIEKYJIaMHu.

8. K ki1accy a1kaHOB OTHOCHTCS YIJI€BOAOPO/ COCTABA:

a) C7H12; 6) C7His; B) C7Hs; 1) C7Hs.

9. Ha3BaHue HM:KeNPUBEIEHHOT0 YIJIEBOAOPO/Ia MO CUCTEMATHYECKOI HOMEHKJIATYype
CH,~CH-CH,~CH~CH,.

|
CH, CH

3
a) 2-MeTuineHTaH; 0) 2,2-TMMeTHIITICHTaH; B) 2,4- TMMETHITNICHTaH; T) 2,4- TAMETHUIITICHTCH.
10. KauecTBeHHO# peaknueil Ha (DeHOJI SIBJISIETCH ero B3aUMOJeHCTBHE C:

a) ruapokcuaoM meau (I1); 6) ammuadHbIM pacTBOpoM okcua cepedpa (I); B) xmopuaom xenesa
(III); T) BOmOpOIOM.



11. O6mas ¢popmyJia HenpeaeJdbHbIX YIJI€BOIOPO/I0B:
a) CnHZn; 6) CnH2n+2; B) CnHZn_Z; F) Can.
Yacrs B

B 3a0anuu B1 svioepume eeprvie ymeepicoenus. 3anumiume evlopanHnvie OyKewl 6
anghasumnom nopaoxe.

a) MPU KUTISTYCHUH OCJIOK TepsieT CBOM (pepMEHTATUBHBIC, 3aIIUTHBIC U IpYTrHe (QYHKIIUU;

0) HaTpHUii ABIISETCS IIETOYHBIM METAILIIOM;

B) DJIEMEHT OPraHU4YEeCKOW XUMHUH — BOJIOPOJI;

T') YIJIEKUCIBINA a3 UCIONB3YIOT ISl U3TOTOBJICHUS IIUITYUYUX HATUTKOB U JUISl TIOJTYYEHUSI COJIBI,
1) pacTBOp (peHOIIa Ha3bIBAIOT KapOOJIOBOM KUCIOTOM UM KapOOJIKOH.

B2. Yemanosume coomeemcmeue. Omeem 3anuuwiume 6 cieoyrouiem euoe: A-4, b-1 u m.o.
1. YcraHoBuTE COOTBETCTBHE MKy HAa3BaAHUEM BellleCTBA U (DOPMYJIOH COeTUHEHUS:
Ha3zeanue éemyecmea: QPopmyna coeournenun:

A) Cepnas kuciota 1) H2SO4

b) M'uapoxcun 6apus 2) BaSOs

B) Cynbdar 6apus 3) BaO

I') Oxcup 6apus 4) BaSO4

5) Ba(OH),

6) H2 SOa.

2. YCTaHOBHTE COOTBETCTBHE MEXKIY HAa3BAHUEM OPraHUY€CKOro COCAMHCHUA U KJIaCCOM
BeHIeCTB, K KOTOPOMY OHO OTHOCHTCH:

Ha3zeanue coeounenusn: Knacc eewgecme:
A) Oyten-1 1) anieruneHoBble y/B

b) 6yranon-2 2) HenpenenbHbIE Y/B

B) Oytun 3) ciupthl

') 6yranane 4) anbaeruabt

5) anKeHbl

6) KETOHBI.

Yacte C

1. Pemmute 3amauy: HaiiTu MaccoByI0 J10J110 IJTIOK03bI B pacTBOpe, cojep:xkamem 280 r.
BOJbI U 401 I1I0KO3BI.



JuddepenunpoBannblii 3a4eT mo aucuunanHe «Xumus» | kype Il cemectp
Bapuanr 2

Tect cocrout u3 acterr A, B, C. YUacte A Bxirouaer 11 3aganuii, yacte B — 3 3amanus, gacts C
— 2 3a1aHusl.
3anmanus yactu A oneHuBatorcs o 1 6amry, yactu B — mo2 6amna, vactu C — o 3 Gana.
O011ee KOJIMYECTBO OAIITIOB, KOTOPOE MOKET HaOpaTh CTYAEHT — 23 Gasa.
Orenka «3» cTaBUTCS, €CIIU CTYACHT HaOpan He MeHee 12 6amioB, «4» - He MeHee 16 6amios,
«5» - He meree 20 6aIoB.

Yacrs A

K kasxcoomy 3a0anuto yacmu A 0ansvl HECKOJIbKO 0MEEN 08, U3 KOMopvlx moavko 1 eéepublil.
Buvioepume eepnvtit, no Bauwemy mnenutro, omeem.

1. Xumuueckuii 3jieMeHT UMeeT pacinpe/iesieHne 3J1eKTPOHOB M0 YJIEKTPOHHBIM CJI0AM
B aTtome 2-8-7. Kakoe nmoso:xenue od 3anumaer B [ICXD?

a) Il nepuon, VI rpynna; 0) Il nepuon, VII rpynna; B) IV nepuog, I rpynma.

2. Mopmy.a BbIcHIero OKcuaa xumudeckoro diementa ROs. K kakoii rpynne riiaBHoii
noarpynnsl IICXD on npunagexur?

a) BTopas; 0) msATas; B) IecTasl.
3. Kakoe U3 yka3aHHBIX BellIeCTB HMeeT KOBAJEHTHYIO HEMOJISIPHYIO CBSA3b?
a) Hz; 6) C120; B) PCl3; r) MgO.
4. Yxaxure Tun xummuueckoii peakuuu Al(OH)s—AlOs3 + H20:
a) pa3JIoKeHus; 0) COeTMHEHHUs; B) OOMEHa; T') 3aMEIICHUSI.
5. CHMBO.1 3J1eMeHTa, 00pa3yIollero NpocToe BemecTBo0 — MeTalI:
a)Ag;6)C;B)N; ) F.
6. ETMHCTBEHHBIM KHKHUM METAJIJIOM SIBJISIETCS
a) aTIIOMUHUN; 0) IUHK; B) MarHUM; T) PTYTh.

7. BemecTBa, MMelOLINe OHY M TY Ke IMIUPUYEcKYI0 (hopmyay (odaagaroiue
OJMHAKOBBIM KOJMYECTBEHHbIM M KAUYeCTBEHHbIM COCTABOM), HO Pa3HOe CTPOEeHue, a
NMOTOMY U Pa3Hble CBOICTBA, HA3BIBAIOTCH

a) romoJioramu; 0) U30MEepaMHu; B) paJuKajiaMu; I') MOJIEKYJIaMHu.
8. K kiaccy npe/ejbHBIX YIJ€BOJIOPOI0B OTHOCUTCS:
a) C7H12; 6) C7Hie: B) C 7He; T) C7 Hs.

9. Ha3BaHme HUKeNPUBEJAEHHOI'0 YIJIeBOA0PO/A M0 CHCTEMATHYECKOH HOMEHKIaType

CH,
|
CH,=CH—-C—CH,—CH,.
l
CH;

a) 2,2-metwinenTtad; 0) 3,3-gumeTunnenTen-1; B) 3,3-qumerunnenTad-1; r) 3,3-
IUMETHIIIEeHTaHoII-1.



10. KauecTBeHHO# peaknueil Ha 0eJIOK SIBJISIETCH ero B3aUMOJeliCTBHE C:

a) rugpokcuaom menu (II); 6) ammuauasiM pacTBopoM okcua cepedpa(l); B)
KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTOM; T') BOJOPOIOM.

11. HenpenenbHbIe yIiIeBOAOPOABI — 3TO BellecTBa ¢ o01eil gopmy.noii:

a) CnHZn; 6) CnH2n+2; B) CnHZn—Z; F) CnHazn 4.

Yacte B

B 3a0anuu Bl évibepume eepnvie ymeepoicoenusn. 3anumuiume bl0panHvle OYKevl 6
angasumnom nopaoke.

a) yrapHBIfI ra3 O4CHb SAJ10BUT, T.K., [TOIIagas IIpu AbIXaHUH B KPOBb, 6BICTp0 COCAUHACTCA C
TeMOTJIOOMHOM, JIMIIAs TEM CaMbIM I'€MOTJIOOMH BO3MOKHOCTH IIEPEHOCHTD KUCIIOPOT;

0) CTMBOYHOE MACJIO COJEPKUT OETIOK;

B) PACTBOP — 3TO TOMOT€eHHAsI CHCTEMa;

F) BEIICCTBO WJIN JJIEMCHT, KOTOpBIfI OTAACT BJICKTPOHBI, ABJIACTCA OKUCIUTCIICM;

1) MHAUKATOP, MMOKa3bIBAIOIIUI Hamnure HOHOB H B pacTBOpe — J1akmyc.

B2. Ycmanosume coomeemcmeue. Omeem 3anuuwiume ¢ cieoyrwouiem euoe: A-4, b-1 u m.o.
1. ¥YcraHoBuTe COOTBETCTBHE MEKIYy Ha3BaHUEM BelllecTBA U (POPMYJIOH coeTMHEHMSI:

Hazeanue eeuwiecmea: Qopmyﬂa COCOUHECHUA:

A) Okcupn memu (1) 1) Cu20
b) Hurpar menu (1I) 2) HNOs
B) AzorHas kuciora 3) Cu(OH)2
I') Tuapoxcua meau (11) 4) Cu(NO3)2
5) HaPO4
6) CuO.

2. Yemanoeume coomeemcmeue Meofcdy Ha3zeanuem eeuiecmea U Kiaccom opcaHuvdecKux
coeduneuuﬁ, K KOmopomy OHO OomHocumcs:

Ha3Banue coenunenus: Kiacc Bemecrsn:

A) sTananb 1) anteTuneHoBbIe /B
b) metanon 2) anKaJaueHbl
B) atun 3) cnupThI
I') 6enzon 4) anmperuapl
5) apomaTtudeckue y/B
6) KETOHBI.

Yacte C

1. Pemmre 3amauy: Kakoe koamnuyectBo BemecTBa okcuaa meau (I1) conepxurest B 120r
ero Maccol?



JuddepenunpoBannblii 3a4eT mo AucuuminHe «Xumusa» | kype Il cemectp
Bapuant 3

Tect cocrout u3 yacteir A, B, C. YUacte A Bxirouaer 11 3aganuii, yacte B — 3 3amanus, gacts C
— 2 3a1aHusl.
3anmanus yactu A oneHuBatorcs o 1 6amry, yactu B — mo2 6amna, vactu C — o 3 Gana.
OO011ee KOJIMYECTBO OAIIIIOB, KOTOPOE MOKET HaOpaTh CTYAeHT — 23 Gasa.
Orenka «3» cTaBUTCS, €CII CTYACHT HaOpan He MeHee 12 6amioB, «4» - He MeHee 16 6amios,
«5» - e meree 20 6aIoB.

Yacrs A

K kaswcoomy 3a0anuto yacmu A 0anvl HECKOJIbKO 0MEen o8, u3 KoOmopvlx moavko 1 eepuotii.
Buvioepume eepnbutii, no Bawemy mnenuro, omeem.

1. XuMHYecKHii JJIeMeHT UMeeT pacnpeaeaeHue JIEKTPOHOB MO YJIEKTPOHHBIM CJI0SIM
B aTtoMme 2-8-6. Kakoe nmoso:xenue od 3anumaer B [ICXD?

a) IV nepuon, Il rpynna; 06) Il nepuon, VII rpynmna; B) Il nepuoa, VI rpynna.

2. ®opMmyJia BOAOPOIHOIO COeTMHEHUsI XUMHUUYecKoro djieMeHnTa RHa. K kakoii rpynme
riaaBHoil noarpynnsl IICXD on npunapiexur?

a) yeTBepras; 0) TPEThs; B) BTOpAs.

3. Kakoe u3 yka3aHHBIX BellleCTB HMeeT KOBAJIEHTHYIO HEMOJISIPHYIO CBA3b?
a) H20; 6) Sg; B) CaH2: 1) C2He.

4. Ykaxnre Tun xumudeckoi peakuun Fe + Cu Clz — Cu + FeClz:

a) pa3JIoKeHus; 0) COeTMHEHHUs; B) OOMEHa; I') 3aMeIICHUSI.

5. CuMBoJI 3J1eMeHTa, 00pa3yloliero NpocToe BeuecTBo — HeMeTasll:

a) Mg; 6) Cu; B) Na; 1) F.

6. B KOHIe Ka:KA0T0 Mepuoaa CTosAT GopMyJIbl:

a) METaJIoB; 0) HEMETAIIIOB.

7. BemecTBa, HMelOIINe OHY U TY Ke IMIUPHUUIECKYI0 opmy.y (00.1axaromue
OIMHAKOBBIM KOJMYECTBEHHbIM M KAUeCTBEHHbIM COCTABOM), HO pa3Hoe CTPOEeHuUe, a
NMOTOMY M pa3Hble CBOICTBA, HA3BIBAIOTCS

a) romoJioramu; 0) U30MEepaMHu; B) paJuKajiaMu; I') MOJIEKYJIaMHu.

8. K ki1accy cnupTOB OTHOCHTCH:

a) C7H1o; 6) C7Hie: B) C7Hs; 1) C3H7OH.

9. Ha3BaHue HUKeNPUBEAECHHOT0 YIJIEBO0POAA N0 CUCTEMATHYECKO HOMEHKJIaType
CH3;—CH;—-CH - CH>—-CH3s

I

OH

a) 2,2-MeTWINeHTaH; 0) NeHTaHo1-3; B) 3-THIPOKCONEHTAaH; I') IeHTaHo-1.



10. XapakTepHoii peakuuei 115 aJab1eruA0B ABJIsETCA B3auMo/ieiicTBue C:

a) xsopuaom sxenesa (I1I); 6) ammuaunbiM pacTBopoM okcuaa cepedpa (I); B) XxiaopHoit
M3BECTHIO; T') PACTBOPOM KapOOHATa HATPUSI.

11. AueTuyieHOBBIE YIJ1€BOIOPOABLI — 3TO BellleCcTBA ¢ o01Ieil popmy.Jioii:
a) CnhHan; 6) CnHan+2; B) CnHon-2; T) CaHana.
Yacts B

B 3a0anuu Bl évibepume eepnvie ymeepoicoenusn. 3anumuiume bl0panHvle OYKevl 6
angasumnom nopaoke.

a) benku UMEIOT NepPBUYHYIO, BTOPUYHYIO  TPETUYHYIO CTPYKTYPY;

0) Macca BelllecTBa BbIPAKAeTCsA B I/MOJIb;

B) THAPOJIN3 — ITO B3aUMO/IeliCTBHE BElIeCTB C COJISIMH;

) IIMIEPHH HCIO0JIb3YeTCsl B KaYecTBe KOMIIOHEHTA KOCMEeTHYECKHUX CPeICTB JIJIsl yXo/a 3a
KOsKell J1MIA U PYK;

1) MPOLeCC pacnajaa BemecTBa HA HOHbI HA3bIBAKOT JIEKTPOJUTHYECKOM TUCCONMALUE.

B2. Ycmanoseume coomeemcmeue. Omeem 3anuuiume 6 cieoyrouiem suoe: A-4, b-1 u m.o.

1. YcraHoBHUTE COOTBETCTBHE MKy HA3BaHHEM BelllecTBa U GopMy.10ii coeTUHEHUS:

Ha3zeanue seuiecmea: Dopmyna coeOunenus:
A) Okcuj Maraust 1) MnCl;

b) ConsiHast kucmora 2) Mg(OH):

B) M'uapoxcun maraus 3) HF

I') Xnopuna maraus 4) HCI 5) MgCl. 6) MgO.

2. YCTaHOBHUTE COOTBETCTBHE MKy Ha3BAHHEM OPraHH4YecKOro COeJMHEHHsI H KJaccoM,
K KOTOPOMY OHO NPHHAJIC/KHUT.

Ha3Banue coenunenus: Kiacc Bemiecrn:

A) Gytan 1) HenpeenbHbIE y/B
b) nponen 2) npenenbHbIE y/B
B) sranans 3) cnupThI
I') 6enson 4) anbaeruabl
5) apomaTtuueckue y/B
6) KEeTOHBI.
Yacrs C

1. Pemute 3amauy: CKOJIBKO ATOMOB COAEPKUTCHA B 5 MoIb ochopa?



MuddepeHunpoBaHHblii 3a4eT mo gucuunanne «Xumus» | kype |l cemectp
Bapmuanr 4

Tect cocrout u3 yacteir A, B, C. Hacts A Brimrouaer 11 3amanmii, yacte B — 3 3aganus, gacts C
— 2 3aJaHus.
3amanus 9acTu A orieHuBaroTCs 1o 1 6ainy, yactu B — mo2 6amna, yvactu C — mo 3 Gasmna.
Ob1ee KoMMYecTBO 0AIIOB, KOTOPOE MOKET HaOpaTh CTyIeHT — 23 Oasia.
OrneHka «3» CTaBUTCS, €CJIM CTYICHT HaOpan He MeHee 12 OamioB, «4» - He MeHee 16 6aoB,
«5» - ne menee 20 6asIoB.

Yacts A

K kasxcoomy 3a0anuto yacmu A 0ansvl HECKOJIbKO 0MEEN 08, U3 KOMopuvlx moavko 1 eéepublil.
Buvioepume eepnvtit, no Bawemy mnenuro, omeem.

1. Xumudeckuii 3jieMeHT UMeeT pacipe/ieseHne 3J1eKTPOHOB M0 YIEKTPOHHBIM CJI0SIM
B aToMe 2-8-3. Kakoe moJio:kenne o 3anumaer B IICXD?

a) IV nepuon, Il rpynma; 6) 111 nepuogn, 11l rpynma; B) Il nepuon, V rpymnma.

2. M@opmy.Ja BbICIIEro okcuaa XumMuueckoro ieMmenta RO. K kakoii rpynmne riaBHoi
noarpynnsl IICXD on npunaaiexur?

a) msiTast; 0) BTopasi; B) TPETHSI.
3. Kakoe u3 yKka3aHHBIX BELIECTB UMEET METALTMYECCKYIO CBS3b!
a) Zn; 0) S; B) C; r) KH.
4. Ykaxute TN xumndeckoi peakuun Ba(OH)2 + HNO3 — Ba(NOs)2 + H20:

a) pazyioxeHust; 0) coeqMHeHUs ; B) OOMEHa; I') 3aMEeIICHUSI.

5. CHMBO.1 3J1eMeHTa, 00pa3yIolIero NpocToe BelecTB0 — HeMeTaJLl:
a) Hg; 6) C; B) Na; 1) Fe.

6. CaMbIM MJIACTUYHBIM METAJLJIOM SIBJISAETCH:

a) Al; 6) Cu; B) Au; 1) Pb.

7. BemecTBa, CX0/IHbIE MO CBOEMY CTPOEHHUIO U CBOHCTBAM, HO OTJIMYAIOIIMECS APYT OT
JAPYra no cocTaBy Ha OJHY WJIM HecKobko rpynn -CHz-, Ha3piBaloTcs

a) romosoramu; 0) ©3oMepaMu; B) paJrKaiaMu; I') MOJIEKYyJIaMH.
8. K ki1accy kapOOHOBBIX KMCJIOT OTHOCHTCS:
a) C7H12: 6) C17H3sCOOH; B) C7Hs; ) C3H7OH.

9. Ha3BaHue HUKeNPUBEJAEHHOT0 YIJI€BOAOPO/A MO CUCTEMATHYECKOH HOMEHKIAType

e
CH;CHz-C
“OH

a) 2-MeTHIIponas; 0) NpomnaHo-3; B) MPOIIaHOBAask KUCIIOTA; I') mpornaHo-1.
10. T'nuuepuH B BOJHOM PAcTBOPE MOKHO OOHAPYKUTH € MOMOIIbIO:

a) xJopHO# u3Becty; 0) runpokcuna meau (I11); B) xmopuaa xenesa (I111); r) runpokcuna HaTpusi.



11. IlpenenbHbIe OAHOATOMHbIE CIMPTHI — 3TO BellecTBA ¢ o0uIeil (popmy.10ii:

a) CnHZn; 6) CnH2n+1OH B) CnHZn_Z; F) CnHZn_4.

Yacter B

B 3a0anuu B1 evioepume eeprvie ymeepicoenus. 3anumiume evlopanHnvie OyKewl 6
anghasumnom nopaoxe.

a) be3 Genka MOXKHO TIPOKUTH;

0) mepBbIi IPEICTABUTENb TOMOJIOTMUECKOTO PsiJia aIKaHOB — METaH;

B) OCHOBAHMS — 3TO JIEKTPOIUTHI, KOTOPbIE JUCCOLMUPYIOT HA KATUOHBI METAJIJIa U aHUOHBI
TUAPOKCOTPYIIII;

T') CEHO, KOTOPOE €CT KOPOBA, COACPKHUT PACTHTEIBHBIN OCIIOK;

1) MTHAMKATOP, KOTOPBIN MoKa3biBaronuii Hammane OH-noHoB — makmyc.

B2. Yemanosume coomeemcmeue. Omeem 3anuuwiume 6 cieoyruiem euoe: A-4, b-1 u m.o.
1. YcranoBuTe COOTBETCTBHE MEKIYy Ha3BaHHEM BellecTBa U (POPMYJI0ii COeTMHEHUA:

Ha3BaHue BelecTBa: (I)opMy.Ha COCANHCHUSA

A) Oxcup amoMUHAS 1) Al(OH)3
b) Cepnas kucinora 2) Al2(S04)3
B) I'mapoxcun amoMuHUs 3) AICl3
I') Cynbdar anromMuHus 4) AlL,O3

5) H2S04

6) H2SO3.

2. YCTaHOBHUTE COOTBETCTBUE MEKIY Ha3BaHHEM BelllecTBa M KJaccoM (rpyninoii)
OPraHU4YecKUX COeIMHEeHH I, K KOTOPOMY OHO MPHHA/IJIEKHUT:

HasBanue coeqnnenus: Kiacc Bemecrs:

A) MeTaHaib 1) aneTuneHoBbIC Y/B

b) nponun 2) npenenbHbIE Y/B

B) sranoBas kucnora 3) KapOOHOBBIE KUCIIOTHI
I') 6enzon 4) anperuapl

5) apomaruueckue y/B

6) KEeTOHBI.

Yacte C

1. Pemmute 3amauy: YriieBoaopo, IIIOTHOCTH NAPOB KOTOPOro 1Mo Bo0poay paBua 39,
conepxut 92,31% yriepoaa u 7,7% Boaopoaa. Haiigure ero MoJiekyJsipHy1o
Gopmyury.



OTBeThbI

Yacts| Bapuanr 1 Bapuant 2 Bapmuanr 3 Bapuanrt 4
A
1) |b 1) | b 1) | B 1| b
2) | b 2) | B 2) | A 2) | b
3) | A 3) | A 3) | b 3) | A
4) | b 4) | A 4) | T 4) | B
5 | B 5| A 5 |T 5 | b
6) | A 6) | T 6) | b 6) | B
7| A 7) | b 7) | b 7| A
8) | b 8) | b 8) | T 8) | b
9)|B 9 |b 9) | b 9)|B
10) B 10) B 10) b 10) b
11) A,B 11) A,B 11) B 11) b
Yacts| 1) | AB,LJ1 1) | AB.J 1) | AL 1) | BB
b
2) | A-1 2) | A-6 2) | A-6 2) | A-4
b-5 b-4 b-4 b-5
B-4 B-2 B-2 B-1
-3 -3 r-1 -2
3) | A-2 3) | A4 3) | A-2 3) | A-4
b-3 B-3 b-1 b-1
B-1 B-1 B-4 B-3
r-4 -5 -5 -5
Yacts| 1) | mp-pa=320T 1) | Mr(CuO)= | 1) | 1 monb- 1) | M=39x2=78 r/moJb
23
¢ w=40/320x100 80r/MoTh 6,02x10%aromon, | v 76,92 31/1200-6
TOT/IA B
=12,5% V=m/M= 5 Y=78x7,7/100=6
MOJTb
120/80= 5X6,02X1 023 CeHs
1,5 monb —3x10%




aTOMOB

2)

+Jo,=¢uomne-
TOBOE
OKpaIluBaHUe

2)

+HNO3=

KeIToe
OKpaImBa-
HUe

+CuSQO4+
NaOH=

¢duonero-
BOC
OKpaIimBa-
HUE

2)

+FeCls3=

¢duoneroBoe
OKpaliBa-HHe

2)

+Cu(OH)2=

BaCHJIBKOBOC
OKpalIruBaHUC




III. OIIUCAHUE OPIAHM3AIMU OLEHUBAHUA U ITPABUJI ONNPEAEJEHUSA
PE3YJIbTATOB OHIEHUBAHUS.

YpoBeHb MOATOTOBKM OOydaromuxcs MO y4eOHOH AMCIMIUIMHE OLEHMBaeTcs B Oamtax: «S5»
(«OTIIYHOY), «4» («XOpOIIOY), «3» (KYIOBIECTBOPUTEIBHOY), <«2» («HEYIOBIECTBOPUTEIHHOY) .

Ouenka «omauyHo» - 0O0ydYarolIMiics TOKa3bIBa€T TOJMHBIE U IIIyOOKHE 3HAHHS
MPOrPaMMHOTO MaTepuaia, JOTHYHO U apryMEHTHPOBAHO OTBEYAET Ha MOCTABICHHBIN BOIIPOC, a
TaKk)Ke JIOMOJHUTENIbHbIE BOMPOCHI, TOKAa3bIBA€T BHICOKHI YpOBEHb TEOPETUYECKUX 3HAHMIA.
[TpakTudeckyto gacthb BoimoyHseT Ha 100%.

Ouenka «xopowioy» - OOy4aroUIMiicsl MOKa3bIBaeT TNyOOKWE 3HAHHS MPOrPaMMHOTO
MarepHaia, rpaMOTHO €r0 M3JIaraeT, JOCTATOYHO IOJIHO OTBEYAET Ha MOCTABJICHHBIA BONPOC U
JOTIONTHUTEJIbHBIE BOIPOCHL, yMeno (opMmynupyeT BbIBOABL. B TOXe Bpemss mpu OTBeTe
JOITYCKaeT HECYIIECTBEHHBIE MOrpelTHOCTH. [IpakTnueckyro yacTh BeimonaseT Ha 90%-80%.

Ouenka «yoosnemgopumenbHo» - OOYUYAIOIIUICS TMOKA3bIBAET JOCTAaTOYHbIE, HO HE
nIyOOKHE 3HAHUS MMPOTPAMMHOTO MaTepHala; MPU OTBETE HE JOIMyCKaeT TpyObIX OMIMOOK WIIN
MPOTUBOPEYMl, OJHAKO B (OPMYIUPOBAHHWU OTBETa OTCYTCTBYET JOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMeHTanuedl u BbIBOAaMH. JlJi MONydyeHUs NPaBUIBLHOTO OTBETa TpedyeTcs
YTOYHSIONIHE BOMPOCkL. [IpakTideckyro gacth BoimoHseT Ha 70%-60%.

OueHka «HeyoosiemgopumenvHo» - 00y4arOIIUNUCs MOKA3bIBA€T HEIOCTATOYHbIC 3HAHUS
POTPAMMHOTO MaTepuaia, He CIIOCOOCH apryMEHTHPOBAHO M IOCIENIOBATEIbHO €ro M3Jararh,
JIOITyCKaeTcs TpyOble OIMOKY B OTBETaX, HEMPABUILHO OTBEYACT HA MOCTaBJICHHBIN BOMPOC WK
3aTpyaHSAETCS ¢ OTBETOM. [IpakTHiecKyro 4acTh BBIIOJIHsAET Ha MeHee 50%.

Hughgpepenyuposannyiii 3auem NPOBOJUTCS B IEPUO]T IK3AMEHAIITMOHHON CECCUU,
YCTaHOBJICHHOW KaJICHIapHBIM y4eOHBIM TpadUKOM, B pE3yJIbTaTe KOTOPOTO MPerojaBaTesieM
BBICTABIISIETCS. UTOTOBAas OI[CHKA B COOTBETCTBHH C IIPABHIIAMU OIPEACTICHUS Pe3yIbTaTOB
OIICHUBAHMSI.



