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1. OBIIAS XAPAKTEPUCTHKA Pﬁ&BO‘IEfI IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIbBHOU YYEBHOU JUCHUIIJIMHBI «XUMU S

1.1 Mecto MCHMIVIMHBI B  CTPYKType OCHOBHOH mNpogeccHoHAIbLHOI
o0pa3oBaTeIbHOH NPOrpamMMbl
OobmieoOpa3oBaTenbHast yueOHass AUCHUIUINHA « XUMHSD» U3ydaeTcsi Ha 0a30BOM YpOBHE

B 00meoOpa3oBaTeNlbHOM [HKIE y4eOHOTrO IUIaHA OCHOBHOW  MPO(eCCHOHAIBHON
oOpasoBarensHOU iporpaMmel crierpanbHocTH 40.02.04 FOpucpynennus

1.2. Heau wu 3agayM JUCHMIUIMHBI — Tpe0oBaHWsI K Pe3yJbTaTaM OCBOEHMS
JAUCUUIJIMHBI:
1.2.1. llesu u 3aaa4um AUCHUTIIHHBI

dopMHpOBaHUE Y CTYACHTOB TIPEACTABJICHUS O XHUMHYECKOM COCTaBIISIONICH
€CTECTBCHHOHAYYHOW KApTUHBI MHpa KaK OCHOBBI TPHHSATHS PEIHICHUH B >KU3HCHHBIX W
MTPOU3BOJICTBEHHBIX CHTYAIIMIX, OTBETCTBEHHOTO ITOBEJICHUS B TIPUPOTHON Cpe/Ie.

3agauy AMCHMIJIMHBI:
1) chopMupoBaTh NOHMMAHUE 3aKOHOMEPHOCTEH IPOTEKAHHMS XMMUYECKHX MPOLECCOB M
SIBICHU B OKPYXKAIOIIE  cpele, LETOCTHOW HAayYHOW KapTHHBI MHpPA, B3aMMOCBSA3U U
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3BUTH YMEHHS COCTaBJIATH (OPMYIbI HEOPraHMYECKMX W  OPraHUYECKHX BENIECTB,
YpaBHEHHUS XHMHWYECKUX DPEAKINH, OOBACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThI
XUMHUYECKUX IKCIIEPHUMEHTOB,
3) chopMupoBaTh HABBIKM MPOBEIACHUS MPOCTEHITUX XUMHUYECKUX HKCIIEPUMEHTATbHBIX
WccaeAoBaHUN C COOMIOJIeHHEeM TMpaBuUil  OE30MacHOTO OOpalieHusi ¢ BEHIECTBAMH H
J1a00paTOPHBIM 000PYIOBAHUEM;
4) pa3BHUTh yYMEHHUS HCIOJH30BaTh HH(DOPMAIIUI0 XMMHUYECKOIO XapakTepa M3 Pa3InYHbIX

HCTOYHUKOB;

5) cdopmupoBaTh yYMEHHMS IPOTHO3MPOBATH  IOCIECACTBUSA CBOEH JEATCIBHOCTH |
XUMHUYECKUX TIPUPOTHBIX, OBITOBBIX U MTPOU3BOJACTBEHHBIX MPOIIECCOB;

6) chopMupoBaTh NOHMMAaHKE 3HAYUMOCTHU JOCTHIKCHUM XUMHUECKON HAYKU U TEXHOJIOTUH IS
Pa3BUTHS COLIMATILHOM U TPOU3BOJICTBEHHOM cdep.



1.2.2 IlnanupyemMble pe3yabTaThl 0CBOEHHs 00111e00pa3oBaTe/bHON yueOHoill JucuumMHbI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha

ocHoBe ®I'OC COO

Koa n
HauMEHOBHE IlinanupyemMbie pe3yabTaTbl 0CBOCHUS
¢dopmupybIx JUCHUIIINHBI
KOMIIeTeH i

Oommme JAucuunjanHapHbie
OK 01. B uacTu TPYA0BOro BOCIIMTAHHSA: -BJIAJIETh CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpas
BBI6I/IpaTB - TOTOBHOCTPB K TPYHYa OCO3HaHUue HGHHOCTI/I MaCTepCTBa, BKJIFOYACT: OCHOBOHOHaFaIOHII/Ie IIOHSATUA (XI/IMI/IquKI/H/I

CIOCOOBI pPELIeHUS
3amad
npohecCHOHAIBHOU
JESTEIbHOCTH
MPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

TPYyI0JII00HE;
- TOTOBHOCTH K aKTUBHOM JE€ATEILHOCTH TEXHOJOTUUECKON U
COIMAIFHOM HANPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATb,
IUIAHUPOBATH M CAMOCTOSTEIIBHO BBITIOIHSTH TAKYIO
JEeSITEIBHOCTE;
- MHTEPEC K Pa3IMIHbIM chepam mpodecCHoHATbHON
JIESITEILHOCTH,

OBnajieHne YHUBEPCATbHBIMH YU€OHBIMU
MO3HABATEILHBIMHU JCHCTBHUSIMH:

a) 0a3oBble JIOrHYecKUe AecTBUSI:
- CaMOCTOATENILHO (OPMYJIMPOBATH M aKTYaTU3HUPOBAThH
pooJIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK HJIM OCHOBAHUS
JUTsl CpaBHEHUS, KiacCu(UKaIuy 1 0000IICHUS;
- ONpEACNATH LEIU ACATEIHbHOCTH, 3a/1aBaTh apaMeTPhbl U
KPUTEPHUHU UX JOCTHIKCHHS;
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B

paccMaTpUBACMBIX SBJICHUAX;

3IIEMEHT, aTOM, JJIEKTPOHHAas 000JI04Ka aToMa, S-, p-, O-
AJIEKTPOHHBIE OPOUTAIIN aTOMOB, MOH, MOJIEKYJIa,
BaJICHTHOCTB, 3JICKTPOOTPUIIATSIIEHOCTD, CTETICHb
OKHUCJICHHS, XUMHYECKasi CBS3b, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEM, YIIICPOTHBIN CKENET,
(GyHKIIMOHATBHAS TPYIIA, PAIUKaI, U30MEPHS,
U30MEPBI, TOMOJIOTUYECKUN PSIJl, TOMOJIOTH,
YIIIEBOJOPO/IbI, KUCIOPOI- U @30TCOICpIKAIITUE
COCIMHEHUS1, OMOJIOTHYECKH aKTHBHBIC BEIIECTBA
(yryieBoipl, )KUpHI, OCIKH), MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCMHEHHS,
KPHUCTAJLTNYECKAs PEIIeTKa, THITHI XUMUYECKUX
peaknuii(OKHCIUTEIEHO- BOCCTAHOBUTEIBHBIE, IK30-H
SHJIOTEPMHUYCCKHUE, PEaKIIMA HOHHOTO OOMEHa), pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOJUTHI, IEKTPOIUTHICCKAS
JCCOIIMAIINS, OKHCIIHMTENb,BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiui, XUMUYECKOE pPaBHOBECHUE),
TEOPUU U 3aKOHBI




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

- pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX TTPOOIIeM

0) 0azoBbIe HcCIeN0BaTEIbCKUE TeHCTBUS:

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

- BBIABJIATH IPUYUHHO-CIICACTBECHHBLIC CBA3U U
AKTYaJIM3UPOBATh 3a/la4y, BBIABHUI'aTh TUIIOTE3Y €€ PCIICHM,
HaXOJUThb apTryYMEHTHI U1 JOKA3aTCIIbCTBA CBOUX
YTBEPKACHHM, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELLICHHUS;

- AHAJIM3HUPOBATH MOJYYCHHBIC B XOAC PCIICHUA 3aJa4n
PE3YIbTAThl, KPUTHYCCKHU OLICHUBATh UX JOCTOBCPHOCTD,
MMPOTHO3UPOBATHh UBMCHCHHUE B HOBBIX YCIIOBUAX,

- yMETh IEPEHOCHUTH 3HAHUS B ITIO3HABATEIBHYIO U
MPAKTUYECKYIO0 00IaCTH KU3HEAEATETbHOCTH;

- YMEThb MHTETPHUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX
obnacreii;
BBIJIBUTaTh HOBBIC HJICH, ITPEJIaraTh OPUTHHAIBHBIE TI0IX0/IbI
1 PEIICHUS; CIOCOOHOCTh UX MCIIOJB30BAHMS B
TO3HABATEIFHOW U COIMATBLHOM MPAKTHKE

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

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

- YMETb UCII0JIb30BaTh HAMMEHOBAHUS XUMHUYECKHUX
COCIMHEHUH MEKIYHApPOJIHOTO CO03a TEOPETUUECKOU U
MPUKIATHON XUMUH U TPUBUAJIbHbIC Ha3BaHUS
BaYKHEHIINX BEIIECTB (3TUJICH, alleTUIICH, TJIULEPUH,
deno, popmanbaerui, ykecycHasi KUCJIOTa, TIIUIIHH,
yrapHblii ra3, YrJIeKUCIbli ra3, aMMHaK, raiieHas
U3BECTb, HEramieHas W3BECTb, IMUThEBas cola U

JPYTHX), COCTABJIATH (DOPMYJIBI HEOPTAaHUYECKUX U




OpraHUYECKUX  BELIECTB, YPAaBHEHHUS  XMMMUYECKUX
peakuuii, OOBACHATP MUX CMBICHI;, IOATBEPKAATH
XapaKTepHbIE XMUMHYECKHE CBOMCTBAa  BELIECTB
COOTBETCTBYIOIIUMU  SKCIIEPUMEHTAMU U 3alUCSIMU
YPaBHEHUN XUMUYECKUX PEAKIIUM;

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

KJIaCCU(PUIIMPOBATh XUMUYECKUE PEAKLINN;

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

-YMETb IPOBOJUTH PacUEThl 10 XUMUUYECKUM (popMyaaMm U
YPaBHEHUSIM XMMHYECKUX PEAaKLUU C UCIOIb30BaHUEM
(Gu3nYecKuX BEIMUMH, XapaKTEepU3YIOIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) ra30B, KOJIMYECTBA BEILECTBA;
MCII0JIb30BaTh CHCTEMHBIE XMMUYECKHUE 3HAHUS IS

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




OK 02.
Hcnonws3oBars
COBPEMEHHBIE
CpeICTBa IOUCKa,
aHaJu3a u
WHTEPIpPETAINN
uHbOpMaIUU U
nH(pOpMaLMOHHbIE
TEXHOJIOTUH IS
BBITIOJIHEHUS 3a7a4
npodeccCuoHaIbHOM
NeSITeNIbHOCTH

B o0aactu HEHHOCTH HAYYHOI'0O MO3HAHUSA

- cpOpMHUPOBAHHOCTH MUPOBO33PEHUS,

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

OBj1aieHHe YHUBEPCAJIbHBIMU YY4eOHBIMU
MO3HABATCJIbHbBIMHU HeﬁCTBHﬂMH:

B) padora ¢ undgopmanueii:

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

- co3JaBaThb TEKCThl B pa3IMYHBIX (opMarax Cc y4eTOM
Ha3HaueHUs WHGOpPMallMU U LEJIeBOW ayIuTOpUH, BbIOMpas
ONTUMAJTIbHYIO (DOPMY IIPEJCTABICHUS U BU3YalIU3alluH;

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

- UCIOJB30BATh CPEACTBA HHPOPMAIHOHHBIX U
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA B PEIICHUN

KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U

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

HOPM HH(DOPMAITHOHHOMN

0€30IMacHOCTH;

BJIQJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIUTHl HH()OPMAITUH,
nHGOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH

- YMETh IJIAHUPOBATD U BBHITIOJIHATH XUMUYECKUH
AKCTIEPUMEHT (TPEBPAIIECHUSI OPraHMUECKUX BEIIECTB MPU
HarpeBaHUU, MMOJIyYCHHE STUIICHA U U3yYCHUE eTO
CBOWCTB, KQUECTBEHHbIC PEAKIIMU HA AJIbJICTU/IbI,
Kpaxmall, YKCYCHYIO KUCIIOTY; IeHaTypalus OeIKOB IpH
HarpeBaHMH, IBETHBIC PEAKIIUU OCJIKOB; IPOBOIUTH
pEaKIy HOHHOTO 0OMEHA, OTIPEICISTh CPEIY BOTHBIX
pacTBOPOB, KAUECTBEHHBIE PEAKIINU Ha CyIb(art-,
KapOOHAT- M XJIOPU/I-aHHOHBI, HA KATHOH aMMOHHSI;
pemaTh SKCIIepUMEHTAIBHBIE 33/1a4H 110 TeMaM
"Metamnbl" u "Hemeramibl") B COOTBETCTBUU C
NpaBUJIAMH TEXHUKH 0€30TTaCHOCTH TPH 0OpaIeHn! ¢
BElIECTBaMU U J1a00PATOPHBIM 000PYAOBAHUEM;
NIPEJICTABIISTh PE3YIbTAaThl XUMUYECKOTO IKCIIEPHIMEHTA B
dbopme 3amrcu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIUNA U
(bopMyIMpOBAThH BBIBOIBI HA OCHOBE THX PE3yIbTAaTOB;

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

- BJIaJIETh OCHOBHBIMU METOJJaMH HAYYHOTO TIO3HAHUS
BEIIECTB U XMMUYECKUX SBJICHUM (HabMI0IeHHE,
U3MEpEeHUE, SKCIIEPUMEHT, MOICTIUPOBAHNUE); YMETh
MPOBOAUTDH PACUETHI [0 XUMUYECKUM (OpMyIaM U
YPaBHEHUSIM XUMUYECKHUX PEAKIIHI C UCIIOJIb30BaHUEM
bu3znyeCcKuX BETUYHH, XapaKTEPU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa HOpMaJIbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl IPUHATHUS
pelIeHnu B KOHKPETHBIX KU3HEHHBIX CUTYaIHIX,
CBSI3aHHBIX C BEILECTBAMU U UX HPUMEHEHHUEM




OK 04.

D¢ dexTHBHO
B3aUMOJICHCTBO
Ba Th U
paboTaTh B
KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOIIPEICIICHUIO;

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

OgyajeHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH
AeCTBUAMMU:

0) coBMecTHas1 1eATeJIbHOCTD:

- IOHUMAaTh U UCII0JIb30BATh IPEUMYILIECTBA KOMAaHAHON U
WHIUBUIYaIbHON pabOTHI;

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

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

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

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




- OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TOBEACHHUE B
Pa3IMYHBIX CUTYAILUSX, POSBIISATH TBOPUYECTBO U
BOOOpakeHne, ObITh HHUIIUATHBHBIM

OBjajieHHue YHUBEPCAILHBIMY PeryJasiTHBHBIMU
JefiCTBUAAMU:

I) IPUHATHE Ce0sl M APYTUX JI0dei:

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

- IPU3HABATh CBOE MPABO U MPABO JAPYTUX JIFOACH Ha
OINOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUHU JAPYTOTO
YeJIOBEKa

OK 07.
ConeiicTBOBaTh
COXpaHEHUIO
OKpy)Karomen
Cpenbl,
pecypcocoepex
€HUIO0, IPUMEHSTh
3HaHUS 00
W3MEHEHUU
KIIuMarTa,
MIPUHIIUIIBI
OepEKITUBOTO
MIPOU3BO/ICTBA,
3¢ HeKTUBHO
JIENCTBOBAThH B
Ype3BhIYANHBIX

CUTYyalludgX

B 00s1acTH 3K0J10rM4€CKOr0 BOCIIUTAHUSA

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

- TUIAaHUPOBAHME U OCYIIECTBIICHUE JCHCTBUH B
OKpYKalollel cpelie Ha OCHOBE 3HAHUS 1I€JIEN YCTOMYUBOTO
Pa3BUTHSI YEIIOBEUECTBA;

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

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

- pacuIMpeHHe OmbITa AEITeIbHOCTH IKOJIOTUYECKOM
HaIpPaBJIEHHOCTH;

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

- copMHUpOBATH TIPEACTABJICHHS: O XUMUYECKON
COCTABIISIONICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA,
pOJ'II/I XUMHUHA B ITIO3ZHAHUN HBHeHI/Iﬁ HpHpO}ILI, B
(hOpPMHUPOBAHUH MBIITUICHHUS U KYJIbTYPhI JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOAMMOM JIJIst
pEIICHUS TPAKTUYECKUX 3a]1a4 M SKOJIOTHUECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHON Cpenie;

- YMETb COOJII0/IaTh MPaBUIIA IKOJIOTUYECKU
1e1eco000pa3HOro MOBEJACHUS B ObITY U TPYIOBOU
JESITEIbHOCTH B LIETISIX COXPAHEHUSI CBOETO 3JI0POBBS U
OKpY)Karollel MpUPOAHON Cpeibl; yYUTHIBATH OMTACHOCTh
BO3/ICHICTBUS HA KUBBIE OPraHU3MBbI OIPEIeICHHbBIX
BEIIECTB, IOHMUMAs CMBICJI TTOKa3aTesl MpeAeTbHON
JOTYCTUMOW KOHIIEHTpAlUU




K 1.1.
Ocy1ecTBIsATh
npodeccuoHanbHOe
TOJIKOBAaHUE HOPM
npaBa

- BIIa/ICTh HABBIKAMH MOJYy4YeHUSI HHOOPMALIUU U3 HCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITENBHO OCYILIECTBIISTH MTOUCK, aHAJIN3,
CHCTEMAaTU3aII0 U HHTEPIPETalNi0 HHPOPMAIUK Pa3IHYHBIX BUIOB
1 $OpM IIpEICTaBIICHHUS,;

- cO3/1aBaTh TEKCTHI B PA3UYHBIX (hopMaTax ¢ y4eToM Ha3HaYCHUS
WH(POPMAITUH U LIENEBOH ayTUTOPUH, BEIOUpasi ONTUMAIBEHYIO (GOpMY
MPEACTABICHHUS U BU3yaIH3allnH;

- OLICHUBATh JJOCTOBEPHOCTD, JIETUTUMHOCTH HH(OpMAIIHH, ce
COOTBETCTBHE MPABOBBIM U MOPAIBHO-3TUYECKUM HOpMaM;

- HCIONB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B pellIEeHNH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX H
OpraHU3aIMOHHBIX 33J1a4 C COOJIIOZICHUEM TPeOOBaHHI I)PrOHOMHKH,
TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHH s, TPABOBBIX U
3TUYECKUX HOPM, HOPM MH(POPMAITMOHHOH O€30MacHOCTH;

- BIIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTH HHPOPMAIIUH,
UH(POPMAITMOHHON 0€301TaCHOCTH JINYHOCTH;

- YMEHHUE MPOTHO3UPOBATH HEOJIATONPUATHBIE SKOJIOTHYECKUE
[IOCNIEACTBUS IPEAIPUHUMAEMBIX JEUCTBUM, IIPelOTBpaIlaTh UX;

- pacLIMpeHuUe ONbITa JEeATEbHOCTH IKOIOINYECKOM
HaIpaBIEHHOCTH;

- OBJIaJICHHE HAaBbIKAaMHU Y4€OHO-HCCIIEI0BATEIbCKOM, IPOEKTHOH U
COLIMAJIbHOM JIeTEIBbHOCTH;

- BJIQJIETh CUCTEMOM 3HAHUW O METO/IaX HAYYHOTO MTO3HAHUS
SIBJIECHUU TIPUPOJIBI, UCIIOJIB3YEMBIX B ECTECTBEHHBIX HayKax U
YMEHHUSIMU NMPUMEHSTh 3TU 3HAHUS MTPU DKCIIEPUMEHTAIBHOM
HCCIIEIOBAHUH BEIIECTB U I OOBICHEHNS XUMHYECKHX
SIBJIEHUW, UMEIOIINX MECTO B IPUPOJE MPAKTUUECKON
JICATEIHLHOCTHY YEJIOBEKA U B ITIOBCCIHEBHOM XU3HU;

-yMETh COOFOIATh IIPAaBHJIa SKOJIOTHYECKH
1IEJIECO00Pa3HOro MOBEACHHUS B OBITY U TPYIOBOMH
JIEATENIbHOCTH B LENSX COXPAaHEHHUS CBOETO 3/10POBbS U
OKpY>Karolllel MPUPOAHON CPEJIbl; YYUTHIBATH OMIACHOCTh
BO3JICMCTBHUS HA KUBbBIE OPraHU3MBbI OIPEEIIEHHBIX BEIIECTB,
MOHKMasi CMBICJI IOKa3aTellsl NpeleIbHON JOIyCTUMON
KOHIIEHTpaluu;

- YMETh IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLIEHUBATH C
MTO3MITHI DKOJIOTHIECKOH 0€30IaCHOCTH ITOCIIENCTBHS
OBITOBO ¥ MPOM3BOACTBEHHON JESITEIIEHOCTH YETIOBEKA,
CBSI3aHHOM C IepepabOTKON BEIECTB; HCIIOIh30BATh
MOJIyYEHHbIE 3HAHUA 7151 IPUHATHUS TPAMOTHBIX pelIeHUN
MPOOJIEM B CUTYAITHUSX, CBA3AHHBIX C XUMHUECH;




2. CTPYKTYPA U COJAEPXKAHHUE OBIIEOBPA3OBATEJIBLHOM
YYEBHOU JUCIATIIAHBI «XUMMUSI»

2.1. O0bem o01eo0pa3oBaTeIbHONM y4eOHOMH TUCHUIINHBI U BUJbI Y4eOHOH padoThl

Bua yuedHoii padoThI O0beMm B yacax
O0bem 00pa3oBaTebHOI POrpaMMbI 82
NHauBUAYaAIBHBIA POEKT 2
KoncyasTanuu -
CymMmapHas yuyeOHasi HAarpy3Ka BO B3aMMO/IeliCTBHH C NpenoAaBarTeieM 78

B TOM 4YHCIJIC:

JIEKITUH, YPOKU 48

MPAKTUYCCKUE 3aHATUA -

abopaTOPHBIC 3aHATHUS 30

W3 Hux npodeccuoHaIbHO OPUEHTHPOBAHHOE co/epKaHue (Co/iep:kaHue MPUKJIATHOTO
MO/1YJIfA)

IIpome:kyTounas arrecrauus (AuddepeHUMPOBAHHDbIN 3a4eT) 2




2.2 TemaTnueckuii IVIaH U cofiep:kaHue 001e00pa3oBaTe/bHOM y4eOHOH AN CHMIIIMHbI

®opmupye
Haumenosanue Conep:xanne y4e0HOro MaTepuajia (0CHOBHOE M PO(heCcCHOHAIBLHO- O6em MbIe
pa3/ieJioB U TeEM OpPMEHTHPOBAHHOE), J1A00PATOPHLIE H NPAKTHYECKHE 3AHATHSA, IPUKJIAXHONH MOLY/IhL Hacos KOMIeTeH
1107011
1 2 3 4
OcHoBHoOE coep:xaHue 82
Pa3zges 1. OcHOBBI CTPOCHUSA BelleCcTBa 8
OcCHOBHOE COIepKaHue
Tema
1.1 Teopernyeckoe o0yueHue
Crpoenn CoBpeMeHHas MOJENb CTpoeHHss atoMa. CHMBOJMYECKMH SA3BIK XUMHHW. XUMHWYECKHH DJIEMEHT. 4
¢ aTOMOB DnekTpoHHAs KOoHHrypanus aroma. Kiaccupukaiuss XHMHIECKUX 3IEMEHTOB (s-, p-, (-3meMeHTsI).
XAMHIICCKAX BanentHele  3€KTpOHBL.  BajeHTHOCTb.  DJEKTpOHHAss  NPUPOJA  XMMHYECKOHM  CBSI3H.
SIICMCHTOB T DIIEKTPOOTPULIATENBLHOCTE. BHIBI XMMUUECKOM CBA3H (KOBAJIEHTHAS,
npupora WOHHAas1, MEeTaJUTMYecKasi, BOJOPOIHAS) U CIIOCOOBI ee 00pa3oBaHUs OK 01
XUMHUYECKOM
CBAH JlabGopaTopHble 3aHATHS
Pemienne 3amaHuii Ha MCHOJIB30BAaHUE XUMHUYECKOM CHUMBOJMKM M Ha3BaHUW COEAWMHEHUN I10
HOMEHKJIATYPE MEXIYHAPOJIHOIO CO3a TEOPETHYECKOW M MPUKIAJHOW XUMHU W TPHBUAIBHBIX
Ha3BaHMM I COCTABJIEHHUS XUMHYECKHX (POPMYJI JBYXaTOMHBIX COEIMHEHHH (OKCHIOB, CYIb(QHIOB, 2
THIPUJIOB ¥ T.I1.) U APYTUX HEOPraHUYECKUX COEAMHEHUM OTAEIbHBIX KJIaCCOB.
[TpakTHYeCKHE 3a1aHUs HA YCTAHOBIICHUE CBA3H MEXKIY CTPOCHUEM aTOMOB XMMHYECKHX
3JIEMEHTOB M IEPUOJUYECKUM H3MEHEHHEM CBOMCTB XMMHYECKHMX DJJIEMEHTOB M UX COEIMHEHHMH B
COOTBETCTBUHU C MOJIOKEHHEM [1epHOINYECKON CHCTEMBI.
Tema 1.2. OCHOBHOE coepKaHne OK 01
IHepuoguvecku
i 32KOH 1 JlabopaTopHbIe 3aHATUA OK 02
Tadauna 1.

MenpaeseeBa




[Tepuonnueckas cucreMa xuMudeckux emeHToB .M. Menneneea. ®uU3nueckuid CMbICII
[lepuoguueckoro 3axona J[.JMI. MenneneeBa. 3aKOHOMEPHOCTHM M3MEHEHMSI CBOWCTB XMMHYECKUX
3JIEMEHTOB, O0Opa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBHM C IMOJIOKEHHEM
XUMHUYECKoro aseMeHTa B Ilepuoauueckoit cucremMe. MHpOBO33peHUYECKOE M HaydHOE 3HAUYCHHE
[Tepuognueckoro 3axona J[[.MI. MengeneeBa. Ilpornossr [I.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHMUYECKHUX DJIEMEHTOB. PellleHne NpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJlaHuil Ha
XapaKTepU3alMI0 XUMHUYECKUX OJIIEMEHTOB «MeTaimmueckue / HEMeTaJUIM4eCKue CBOMCTBA,
ANIEKTPOOTPHULATENLHOCTh XUMHUYECKUX 3JIEMEHTOB B COOTBETCTBHM C UX DJIEKTPOHHBIM CTPOCHUEM U
IIOJIO’KEHHUEM B IIEPUOJIUYECKON CHCTEME XUMUYECKUX 31eMeHToB [[.1. Menneneesa»

Paznen 2. XumMnueckne peakuuu

12

Tema 2.1.
Tunbl
XUMHYECKH
X peakumi

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

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

VYpaBHEHUS OKUCIEHHUSA-BOCCTaHOBJIEHUA. CTeneHb OKuciaeHus. OKUCIUTENb U

BOCCTaHOBHTEIb.

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

IIPOU3BOJACTBCHHBIX ITPOLECCaxX U JKUBHEACATCIILPHOCTH OPIraHUu3MOB

JlaGopaTopHble 3aHATHS

KonunuectBennsie oTHOIICHHS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUH U PACUEThI 10
yYpaBHEHUSM XMMHUYECKUX peakuuid. Molp Kak eMHHIIa KOJMYecTBa BemlecTBa. MosipHas Macca.
3aKOHBI COXpaHEHUsI MacChl U SHEPTUU. 3aKOH ABOTaipo. MossipHbIil 00beM ra3oB. OTHOCUTEIbHAS
IJIOTHOCTH ra30B. PacueTsl Mo ypaBHEHUAM

XMUMHUYECKUX PEaKIUi ¢ UCTIONB30BaHUEM MacChl, 00beMa (HOpMaJlbHBIE YCIIOBHUSA) Ta30B, KOJIMYECTBA

BCIICCTBA

OK 01




Tema 2.2.

OcHoBHOe coepkaHue

JIeKTPOJIUTHY
e cKasl Teopernueckoe odyuenune 4
AUCCOLUALMSA Teopus snexkrponutuyeckor auccounanuu. MoHsl. DIeKTpOIUTHI, HEANEKTPOJIUTHL. Peakiiy HOHHOTO
U MOHHBII obMena. CocraBiieHHE pPEakIUii HOHHOTO OOMEHA IyTEeM COCTABJICHHS HMX IMOJIHBIX H COKPAIICHHBIX
o0MeH HMOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE pEaKIIMH.
3azaHusl Ha COCTaBJICHUE HOHHBIX peaKuil
OK 01
JlabopaTopHble 3aHATHS OK 04
JlaGoparopHas padoTa "THIBI XUMUYECKUX peaKuil”.
HccnenoBanue TUHOB (110 COCTaBY M KOJMYECTBY UCXOJHBIX M 00Opa3yOLIUXCs BELIECTB) U MPU3HAKOB 2
XUMUYecKuX peaknuii. [IpoBeneHue peaknuwii HMOHHOTO OOMEHa, OMpEAeNieHHe CpeIbl BOIHBIX
pacTBOpOB. 3a1aHUS Ha COCTABJICHHE HOHHBIX peaKLnui
Pasznen 3. CTpoeHHe 1 CBOIiCTBA HEOPraHMYECKHUX BelllecTB 16
Tema3.1. OcCHOBHOE CO/Iep:KaHue
Teopernyeckoe o0yueHue OK 01
Kuaacenpuxan [Ipeamet Heoprannyeckoi xumun. Kinaccudukanmss HeopraHU4ecKux BemiecTB. [IpocThie U crioskHbIe OK 02
usl, BemecTBa. OCHOBHBIE KJIACCHI CIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCUIDI, 6 K11
HOMEHKJIATypa KHCIIOTBI, COJIM). B3auMOCBSA3b HEOpPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSIHUS BEIIECTBA.
U CTPOCHHE Kpucrannunueckue u amopdHbie BemiecTBa. THUITBI KPUCTAIITUYECKUX PELIETOK (aTOMHas,
HEOpraHu4eck MOJIEKYJISIpHAsi, MOHHAsA, MeTaJJIN4ecKas). 3aBUCUMOCTb (PU3NYECKHX CBOMCTB BeIlleCTBA OT THIA

HX BelieCTB

KpHCTaHHquCKOﬁ PCUICTKHU. 3aBHCHMOCTh XMMHYECKON aKTUBHOCTH BEIIECTB OT BHUAa XUMHWYECKOH
CBJA3HU U THUIIA KpHCT&J’IJ’IH‘IGCKOﬁ PCLICTKU. HpI/I‘H/IHH

MHOFOO6paSI/IH BCIICCTB

JlabopaTopHble 3aHATHS




HomenknaTtypa HeopraHM4eCKHX BEIIECTB: Ha3BaHUE BEILIECTBA UCXOs U3 UX

XUMUYECKOH (POPMYIIBI UM COCTABICHUE XUMUYECKOH (POpMyYIIBI MCXO/Is M3 Ha3BaHUS BEIIECTBA T10
MexayHapoaHoi (MFOITAK) win TpuBHabHOM HOMEHKIIATYpE.

Pemrenne nmpakTHUecKuX 3aaHui 1O KITaCCU(PHUKAINH, HOMEHKJIAType U XUMUYECKUM (opMyiaMm
HEOPraHMYECKUX BEIECTB Pa3IMUHBIX KJIACCOB (yrapHbIi ra3, yrieKUCIbli

ra3, aMMHax, raiieHas U3BeCTb, HeraleHasi U3BeCThb, IUThEBAs COAA U APYI'HX): HAa3bIBAaTh U
COCTaBJIATH (POPMYIIBI XUMHUYECKHX BEIIECTB, ONPEACISTh MIPUHAIISKHOCTD K Kiaccy. ICTOYHHUKH
XUMHUYECKON nHpopMaIuu (CpeicTB MaccoBoi nHpopMaluy, cetb MutepHeTt u apyrue). [louck
nH(pOpMaLUK IO Ha3BaHUAM, UACHTU(PUKATOPaM, CTPYKTYPHBIM

dhopmynam




Tema 3.2.
du3uko-
XHMHYECKHE
CBOlCTBA
HEOPraHU4eCcKHX
BellleCcTB

OcHoBHOe coepkaHue

TeopeTuquRoe oﬁyqelme

Mertamner. O0mue pusnyeckne 1 XuMUIECKUE CBOMCTBAa MeTa/UIOB. CIIOCOOBI MTOTydSHHS.
3HayeHne METAJJI0B U HEMETAJIJIOB B npupoac U XKU3HCACATCIIBHOCTH YCJIOBECKAa U OPTraHU3MOB.
Koppo3sus MeTamioB: BBl KOPPO3HUH, CIIOCOOBI 3alTUTHI METAJIOB OT KOPPO3UHU

Hewmeramner. O0mue pusnyueckre 1 XMMUYECKUE CBOMCTBA HEMETAUIOB. THUITHYHBIE
cBoiictBa HeMeTaiuoB [V- VII rpynn. Knaccudukanusa u HoMeHKIaTypa COeUHEHUH
HeMeTas1oB. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IIPUPO/IE.

JlabopaTopHble 3aHATUSA

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB (OKCHUIOB, TUIPOKCHUIOB,
KHCJIOT, COJIeH U p.). 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEJIMHEHUH, BBICIIUX OKCHJIOB U TUJIPOKCHJIOB.

JlaGopaTopHble 3aHATHSA

JlabopaTtopHnas pabota «CBoiicTBa MeTaLIOB». B3anmonelicTBe METAIIOB € BOJOM, a TaK¥Ke C

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

CocraBneHne ypaBHEHUN XUMHYECKUX PEaKIMi C yHaCTHEM MPOCTHIX U
CJIOHBIX HEOPraHUYECKHUX BEIIECTB: METANIOB M HEMETAJJIOB; OKCUI0B METAIIJIOB

JlaboparopHas paboTa «XapakTep AUCCOIHALMY PA3TUYHBIX THIPOKCHUIOB.

CocraBiieHne ypaBHEHUN XUMUYECKUX PEAKIUII C yUaCTUEM IMPOCTBIX U CIOMKHBIX
HEOPraHMYECKUX BEIIECTB:, HEMETAIJIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHMYECKUX KUCIOT,
OCHOBaHUH M aM(POTEPHBIX TUAPOKCUIOB; HEOPTAaHUYECKUX COJICH,

XapPaKTCPUIYIOIIUX UX CBOMCTBA.

OK 01
OK 02
I[IK1.1




Tema 3.3. OcHoBHOE coep:xkaHue
JlabopaTopHble 3aHATUA
Hnentnduxan Jla6oparopuas padora «neHTH(UKaMsA HEOPraHMIECKUX BELIECTBY.
nst Pemrenne skcniepuMeHTAIBHBIX 3aa4 110 XUMHUYECKUM CBOMCTBaM METAJUIOB M HEMETAJIJIOB, 110 OK 01
HEOpraHu4eck PAaCIO3HABAHUIO U TIOTYYEHHIO COEUHEHHI METaIOB 1 HEMETAJLIOB. TK1.1
U X BEIECTB W nentrduKanus HEOPraHUIECKHX BEIECTB C UCIOIE30BAHMEM HX (PU3HKO-XMMHYECKUX CBOMCTB,
XapaKTEePHBIX Ka4eCTBEHHBIX peakiuii. KadecTBeHHBIC peakiuy Ha Ccyab(aT-, KapOoHaT- U XJIOpHU/I-
AQHUOHBI, HA KATUOH aMMOHUS
Pasien 4. CTpoeHue U CBOIiCTBA OPraHUYeCKHUX BelleCTB 8
Tena 4.1 OcHoBHoOe coJepkaHue
Kiuacenpuxanus Teoperuyeckoe o0yueHue
, CTPOEHHE U [TosiBneHre U pa3BUTHE OPraHMYECKOW XMMHM Kak Hayku. [Ipeamer opraHm4yeckod XUMHH.
HOMEHKJIaTypa MecTo u 3HaUeHHE OPraHUYECKON XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHHYecKHX XUMHYECKOE CTPOCHHE KaK MOPSJIOK COEIMHEHUS aTOMOB B MOJIEKYJe COINACHO MX BAlCHTHOCTH.
OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHUSI OpraHnyeckux coennunenuid A.M. byrtieposa.
BeIeCTR YraepoaHblii CKEJIET OpPraHMYeCKOW MOJICKYJbl. 3aBUCHUMOCTh CBOMCTB BEHIECTB OT XHUMHUYECKOTO 4 OK 01
CTpOEeHUs MOJIeKy. M3omepus u n30Mephl. OK 02
[Tonsitue o dynkunonanpHou rpymme. Pagukan. lpuHnumne! kiaccuukanuy opraHuuecKux TK1.1
coenuHeHU. MexayHapoiHas HOMEHKJIATypa U IPUHIUITBI HOMEHKJIATYpPhl OPraHUYeCKUX
coenuHeHuil. [TonsTre 06 azoTcoaepKaluX COEAUHEHUIX, OMOIOTHYECKH aKTUBHBIX BEILIECTBAX
(yrneBojax, skupax, Oeskax u Jp.), BLICOKOMOJIEKYJIIPHBIX COSMHEHUSIX (MOHOMED, MOJIUMEp,
CTPYKTYpPHOE 3BEHO)
JlaGopaTopHble 3aHATHS
Homenknatypa opraHu4ecKuX COeTUHEHHUH OTAECNBHBIX KIaccOB (HACHIIICHHbIE, HEHACHIIIEHHbIC
Y apOMaTHYECKHE YIIeBOA0POIbl, CIUPTHI, (DEHOIIbI, aTbACTH/IBI, 2
KETOHBI, KAPOOHOBBIE KUCTOTHI U Jp.) CocTaBleHUE MOTHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (JOPMYIT OpraHUYECKHUX BEIIECTB OTEIBbHBIX KIIACCOB, UCIIONb3Ys UX Ha3BaHUS
M0 CUCTEMaTU4YeCKOW U TPUBUATIHLHOW HOMEHKIIAType (3TUJICH, alleTHIICH,
ruiepuH, Gpenon, hopManabaeru, yKCycHasi KUCI0Ta, TIUINH). PacueTs npocreiieit popmybl
OpPraHMYECKON MOJIEKYJIBL, UCXOIS M3 DIIEMEHTHOTO cocTana (B %)
Tema 4.2 OcHoBHOe coep:xaHue




CsBoiicTBa
OpPraHnYecK
HX
coeIMHeHU i

TCOPCTI/I‘leCKOC oﬁyqelme

-  @DU3HKO-XMMUYECKHE CBOIMCTBA OPraHUYECKHX COCJMHEHUH OTIENBHBIX KIacCOB (OCOOCHHOCTH
KJIaCCU(UKAIMK W HOMCHKJIATYphl BHYTPH KJIacca, TOMOJIOTHYECKHA psn W obmas Qopmyna,
nzomepusi; (U3MYECKHe CBOMCTBA; XMMHUYECKHE CBOWCTBA; CIOCOOBI IOJIyYCHHs): MpEIesIbHBIC
yII€BOAOPObl (alKaHbl ¥ LMKIOAIKaHbl). ['opeHne MeraHa Kak OJAMH U3 OCHOBHBIX MCTOYHHMKOB
TEIUIa B IPOMBILIJIEHHOCTH U ObITy. CBOMCTBAa MPUPOIHBIX YIJIEBOJIOPOIOB, HAX0XKAECHUE B IPUPOJIE U
[IPUMEHEHHE AJIKAHOB;

- TpeleNnbHbIE YIIIEeBOAOPOb! (aJIKaHbl ¥ LUKIOANKaHbl). [opeHne MeTaHa Kak OJMH M3 OCHOBHBIX
HCTOYHHUKOB TEIJIa B MPOMBIIIEHHOCTU U ObITY. CBOICTBA IPUPOIHBIX YIIIEBOJAOPOAOB, HAXOXKICHHUE
B NIPUPOJIE U IPUMEHEHHUE AJIKaHOB;

HenpeJieNbHbIe (AJIKEHbI, AJTIKUHBI U aJIKaJAUEHbI) U apOMaTUYECKUE YTIIE€BOA0PO/IbL.

I'openue aneTuineHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO TUIAMEHU JIJISl CBAPKHU M PE3KU
METAJUIOB

- KUCJIOPOACOepKaIINe COeTUHEHHS (CIIUPTHI U (PEeHOJIbI, KApOOHOBBIE KUCIOTHI U 3(PUPHI,
AIbACTUABI U KETOHBI, JXUPbI, yFJ'IeBO)II)I). HpaKTquCKOG IMPUMEHCHUEC DTUJICHTJIMKOJIA, IIMICPHUHA,
(denona. [Ipumenenue popmanpaeruaa, aleTaibIerua,

- YKCYCHOM KHCJIOTBI. MblJIa KaK COJIM BHICIITUX KapOOHOBBIX KUCIOT. MOIOIIIHE CBOWCTBA MblJia

-a30TcoJiepkKallre CoeTUHEHHUI(aAMUHBI 1 aMUHOKHUCIIOTHL, 0eIKH ). BeicokOMOIeKysipHbIe
coeIMHEHUs(CUHTETUYEeCKIEe U OMOJIOTHYECKH aKTUBHBIE). MOHOMED,TOIUMED, CTPYKTYPHOE 3BEHO.
[Tonumepu3anus 3TUIICHa KaK OCHOBHOE HAIlpaBJICHUE €ro UCIOIb30BaHus. [ eHeTueckas cBa3b
MeXAy KlaccaMy OpPraHN4eCKUX COCTUHEHHI.

JlaGopaTopHble 3aHATHS

CaolicTBa OPraHu4YCCKuX COCI[I/IHGHI/Iﬁ OTACJIBHBIX KIIaCCOB (TpI/IBI/IaJ'IBHaﬂ " MCKAY
HapOJHas HOMCHKJIATYpa, XUMHUYCCKUC CBOﬁCTBa, CIIOCOOBI HOJ'Iy‘IeHI/IH)I
IpCacIbHbIC (aJ'IKaHbI u I_II/IKJ'Ioa.J'IKaHBI), HCTIPCACIIbHBIC (aJ'IKeHLI, AJIKMHBI 1 aJ'IKaI[I/IeHBI) n
ApOMATUYCCKUC YIIJICBOAOPOAbI, CIIUPTHI U (1)6HOJ'IBI, Kap6OHOBLIe KHCJIOTBI U 3(1)I/Ipbl,
AIBACTUABI U KETOHBI, aMUHBI 1 aMUHOKHCJIOTBI, BBICOKOMOJICKYJIAPHBIC COCIUHCHU. 38.I[8.HI/I$I Ha
COCTaBJICHUC ypaBHeHI/Iﬁ XUMHUYCCKUX peaKI_II/Iﬁ C Y4aCTUCM OPraHNYCCKUX BCUICCTB HA OCHOBAHWU UX
COCTaBa U CTPOCHU
CocraBiaeHHE CXeM peaKquI (B TOM 4YHUCJIC TI0 NPCHAIOKCHHBIM HCTIOYKaM npeBpameHI/nTI),
XapaKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBa OpPraHNvYCCKUX COCOUHEHMH OTACIBHBIX KJIaCCOB, CITOCOOBI
HUX TIOJIYYCHHA MW Ha3BAHUC OPraHUYCCKUX COCIMHEHUI II0 TpHBHaﬂBHOﬁ NI Me)KZLYHapOHHOﬁ
CHCTeMAaTHYECKOM HOMCHKIJIATYpC.

OK 01
OK 02
OK 04
[1K1.1




Pemenue npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA CBOMCTBA OPTraHUYECKHUX
COEJIMHEHUI OT/EJIBHBIX KJIACCOB

JlabopaTopHas padora

JlabopaTopHas pabora  "lIpeBpaiieHus OpraHM4YECKUX BEIIECTB Mpu HarpeBanuu'. [lonydeHue
JTUJIEHA U U3Y4YEHHE €ro CBOMCTB. MoAeIMpOBaHUE MOJIEKYN U XUMHUYECKUX
MIpEeBpALLEHUI Ha IPUMeEpE ITaHa, ITUJIEHA, alleTUIEHA U JIp.

Tema 4.3
Nnentuduxanu
ST OPTaHUIECKUX
BEILECTB, UX
3HAYEHHUE U
MIPUMEHEHHE B
OBITOBOM U
MIPOM3BOJICTBEH
HOH
JIEITEILHOCT

M YeJIOBEKa

OcHoBHOE conepxaHue

Teoperuyeckoe o0yueHue

buoopraandeckue coenunenus. [I[pumenenne n 6Groslornueckasi pojb yriieBoaoB. OKHUCICHHE
YTJI€BOAOB - HCTOYHHK SHCPIUU )KHUBBIX OPTaHU3MOB. O6mnactu MMPUMCHCHUA aMUHOKHCJIOT.
[IpeBpaienus 6e1K0oB MUK B opranu3me. buonoruueckue GyHKIMN

OenkoB. bruonoruveckue GyHKIUM KUPOB. PoJIb OpraHnyecKoi XUMHUH B PEIICHUH MTPOOIEM MTHUIIIEBOM
0€30MacHOCTH

Ponp oprannveckoil XMMHUU B pellIEHUU MPOOIEM SHEPTeTUYECKOI 0€301aCHOCTH, B Pa3BUTUU
MEUIIMHBI, CO3/IaHUU HOBBIX MAaTE€PHUAJIOB, HOBBIX HCTOYHUKOB SHEPTUU (aJIbTEepPHATUBHBIC
WCTOYHUKHU 3Heprur ). OnacHOCTh BO3JCHCTBHS HA )KUBbIE OPraHU3Mbl OPraHMYECKUX BEIIECTB
OTJIENbHBIX KJIACCOB (YTJIE€BOAOPOIbI, CIUPTHI, (PEHOJIBI, XJIOPOPTraHUYECKUE POU3BOIHBIE,
QJIbJICTUJIBI U JIP.), CMBICI MTOKA3aTeNsl MPeAeNbHO JOMYCTUMON KOHIIEHTPAIIUU

JlabopaTopHble 3aHATHS

JlaboparopHas pabdoTta: "MaeHTudukamus opraHn4eckux COeTMHEHUI OTAETbHBIX KIaccoB"
WNnentudukanus opraHMYeCKuX COEAMHEHUN OTIENbHBIX KIACCOB (HAa IMpHUMEpE allbJerujoB,

KpaxMaja, YKCYCHOM KHCIIOTbI, OEJIKOB U T.II.) C UCIIOJIb30BAHUEM HX

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

HarpeBaHuu. l[BeTHbIe peakuuu OenKkoB. BO3HHMKHOBEHHE AHATUTUYECKOTO CHUTHANA C TOYKH

3pEeHHS] XUMHUYECKHUX MTPOIIECCOB MPU MPOTEKAHUU KaU€CTBEHHOM

peaxIuu, NO3BOJISIONIEH HISHTU(DUIIUPOBATH MPEVI0KEHHbIE OPraHUYECKUE BEIIeCTBA

OK 01
OK 02
OK 04
I1K1.1




Pazpea 5.

KuHeTnueckue u TEPMOANHAMHUYECCKHUE 3AKOHOMEPHOCTH NMPOTEKAHUA XUMHUYECCKUX peakunﬁ

Tema 5.1
OcHoBHOe coepkaHue
CkopocTb
XUMHUECKIX Teopernueckoe odyuenue
pEaKIuii. CKOpOCTh pPEaKIMH, €€ 3aBUCUMOCTh OT Pa3lIMYHBIX (AaKTOPOB: MPHUPOIBI PEATHPYIONIUX BEIICCTB,
XUMHIEeCcKoe KOHIICHTPAIIUM PEarupyroluX BEIIECTB, TEMIEpaTypbl W IUIOMIAAM PEAKIHMOHHONW TOBEPXHOCTH.
paBHOBECHE TerutoBbie 3(hGEKTH XUMHYECKAX PEaKIUi. DK30- W JIHIOTEpMUYECKHE, peakiuu.O0paTtuMocTh OK 01
peakuuii. XHMHMUYECKOE pABHOBECHE U €ro CMEIICHHWE MOJ JEHCTBHEM pa3iINYHbIX (aKTOpOB
(KOHIIEHTpaIMsl PEAareHTOB WJIM TPOJYKTOB PEAKIUH, JJaBJICHHE, TeMIlepaTypa) Ui CO3JaHHs OK 02
ONTUMAJIBHBIX YCJIOBUN MPOTEKAHUS XUMUYECKUX K11
nporieccoB. [Ipunnun Jle [larense
JlabopaTopHble 3aHATUSA
Pemenne nmpakTrKo-OpUEHTUPOBAHHBIX 3aJaHU HA aHAIHM3 (DAKTOPOB ,BIMSIONINX HA U3MEHEHUE
CKOPOCTH XUMHUYECKOW PEaKIIUH, BT.U C TIO3UIUI IKOJOTHIECKH IEIE€CO00pa3HOTO TIOBEICHUS B
OBITY ¥ TPY/IOBOM JIEATETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBbSI U OKPYXKAIOIIECH MPUPOTHON
Cpenpbl.
Pemenne npakTUKO-OpUEHTHUPOBAHHBIX 3aJjaHUi Ha MpuMeHeHne npuHiumna Jle-1latense ms
HaXO0XJICHUS HAIlPaBJICHUS CMEIIECHUS PaBHOBECHSI XUMHUECKON peaKkIMK U aHall3 (akToOpoB ,
BJIMSIFOIIMX HAa CMEIIEHNE XUMUYECKOTO PAaBHOBECHSI.
Pa3znea 6. PacTBOpbI
Tema 6.1. OcHOBHOE co/lep:KaHue
IousiTue o Teoperuyeckoe o0yueHue
pacTBopax PactBopenue kak ¢usznko-xumuueckuid mporecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS PACTBOPOB. OKO1
PactBopumocTs. MaccoBass a0as  pacTBOpeHHOro BemiecTtBa. (CMbICH MoOKazarenss MPeebHO 0OK02
JOMYCTUMON KOHIIEHTPAIUHU U €70 UCIOJIB30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30MacHOCTH. OK 07
[IpaBuia 5K0IOTHYECKH 11€1ec000pa3HOro MOBEACHUS B OBITY U TPYAOBOH AESITEIBHOCTH B LENIX MK 1.1

COXpaHCHHA CBOCTO 3I0POBbA U OKp}I)KaIOIHeﬁ HpPIpOI[HOfI Cpeabl; OIIACHOCTb BO3I[€I>1CTBH$I Ha >XHUBBIC
OpraHu3MbI OIIPECACIICHHBIX BCIICCTB. Pemenue MPAKTHUKO-OPUCHTUPOBAHHBIX PACUCTHBIX 3aJaHuM Ha
PacTBOPLI, UCITIOJIB3YCMBIC B OBITOBOM U HpOPBBO,[[CTBCHHOﬁ ACATCIIBHOCTH 4YCJIOBCKaA




Tema 6.2 OcHoBHOe coJep/kaHue

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

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




IIpodeccuonaibHO-OpHEHTHPOBAHHOE COJEP:KaAHUE (COePKaHUe TPUKJIATHOTO MOIYJIA)

Pazen 7 XuMus B ObITY M IPOM3BOACTBEHHOM 1eATEJLHOCTH YeJ10BeKa
OcHoBHOE coaepKaHue
Tema 7.1. Teopernuyeckoe o0yuenne

Xumus B ObITY
"

Hogelimue 1oCTHXEHNS XUMUYECKOW HAYKU U XUMHUYECKON TeXHOJIOTUuU. POk xumuu B
00eCreYeHNH YKOJIOTHUECKOM, SHEPTreTHIeCKON U MUIIEBOM 0€30TIaCHOCTH, Pa3BUTUU
MenuiuHbl. [IpaBuia movcka v aHanM3a XUMAYECKOW HH(POPMAIIUU U3

MIPOU3BOJICTBEH 2 OK 01
HOM pa3IMYHbIX MCTOYHMKOB (HaydyHas M Yy4deOHO-Hay4yHas JHUTepaTypa, CpeICTBa MacCOBOU OK 02
NEeSATEIbHOCTH nHpopmanuu, cetb HTEpHET) OK 04
YesoBeKa
OK 07
JlabopaTopHble 3aHATHUS IIK11
[Tonck n aHanmM3 KEHCOB O MPUMEHEHHH XUMUYECKHUX BEIECTB U TEXHOJIOTHI ¢ yUeTOM OyayIien
podeccoHaAbHOM eATENbHOCTH 110 TEMaM: KPaCKU, HCTOYHUKU SHEPTUH, OpraHUYecKue u 2
MUHepaJibHbIe yI00peHus, JIEKapCTBEHHbIE BEIIECTBA, OBITOBAS XUMUSL.
3amura: [IpencraBnenue pe3yabTaToB pelieHUs KeMCOB B opMe MUHH-AOKIIAA C TIPe3eHTaIuen
NuauBuayanbHbIA NPOEKT 2
IIpome:kyTOoUHAS aTTecTAUMS MOT JUCUMILIMHE (3a4€T) 2
82

Bcero




3. YCJIOBUA PEAJIM3ALIMU ITPOT'PAMMBbI
OBIIEOBPA3OBATEJIBHON YUEBHOM JUCIUAILINHBI

3.1 Jlnsa peanu3anum NporpaMmsbl  001Ie00pa3oBaTeIbHOI yuyeOHOH JUCHUNIHHBI
NpeaycMOTPEHbI ClIeAyIolHe cneluaabHble NoMelleHus :

KabuneT XuMuu, OCHAIICHHBIN 000pyI0BAaHUEM M TEXHUYSCKUMU CPECTBAMU OOyICHHMS:

O6opynoBanue: Paboune mecra mpenojaBareiss U OOydalOIIMXCS: JIOCKa MeJoBas -1miT.,
CTOJI yYEeHUYECKUU — 16 mT., cTyn ydeHudeckuit — 32 mr., ctoa — 1 mr., cryn — 1 mT., xano3u
BEpTUKAJBHBIE - 3 WT., cel - 1 mT.

KommekT yueOHO-MeToAMueCKON JOKYMEHTAIUH, TIaKaThl

Texnuueckue cpenctBa oOydeHHUs: MYJIbTUMEIUMHOE 00O0pynoBaHHe (HOYTOYK, SKpaH Ha
IITATUBE, POCKTOP)

3.2 Undopmannonnoe odecrnevyenne peaasu3anu NporpaMmmbl

OcHoOBHbIE HCTOYHUKMH:

1. TI'abpuensH, O.C. Xumus. 10 k. ba3zoBeiii ypoBenb [Tekct]: yyeOHMK A CTYZ. Y4pexkIAeHUN
cpen. mpod. oopazoBanust/O.C.I"abpuensn.- 7-e uzm., crepeotunt. —M.: [Ipoda, 2019.-191c.

2. I'adbpuensa, O.C. Xumus. 11 k. ba3oerit ypoBeHb [Tekcrt]: y4eOHHWK IUTS CTYA. yIpekKICHHMA
cpen. mpod. oopazoBanus/O.C.I"abpuensH.- 6-e u3z., crepeotun. — M.: poda, 2019.-223c.

3. T'abpuensn, O.C. Xumus 10xn [Tekct]: yueOnuk: O6a3oBblii ypoBeHb / O.C.I'abpuensH,
N.I".OctpoymoB, C.A.Cnaakos.- 5-¢ uz., crep.- M.: [Ipocsemenue, 2023.-128c.

4, Taopuensn, O.C. Xumms 1lkn [Tekct]: yueOnuk: O6azoBwlii ypoBeHb / O.C.I'abpuensH,
N.I".OctpoymoB, C.A.Cnaakos.- 6-¢ uza., crep.- M.: [Ipocsemenue, 2024.-127c.

I[OHOJIHI/[TCJIBHLIC HCTOYHUKMU:
1. https://infourok.ru/

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUAA



OBIIEOBPA3OBATEJIBHON YUEBHOM IUCITATLIAHBI

KoHTponb U olleHKa pe3yinbTaTOB OOYYEHHUsI OCYILECTBIISIETCS MPENoIaBaTesieM B IpOoLecce
MPOBEACHUS TPAKTHUYECKUX 3aHATUH W JabopaTopHbIX pabOT, TECTHPOBAHHUS, a TaKKe
BBIMIOJIHEHUST  OOYYaIOUIUMKCS WHIMBHAYAIbHBIX 3aJaHUN, MPOEKTOB, HCCIECIOBAHUN.
Pesynbrarel oOyuyeHHS oONpenenstorT, 4To OOyyarouluecs: JOJDKHbI 3HaTh, IMOHUMATh H
JEMOHCTPUPOBATH 110 3aBEPLUICHUN U3Y4YECHUS NUCIUIUINHBL.

st hopMupoBaHHs, KOHTPOJIS U OLIEHKU PE3YJbTATOB OCBOCHUS y4eOHOW ITUCIIMIUIMHBI
UCIIOJIb3YETCSI CUCTEMa OLCHOYHBIX MEPOIpPHUATUM, NPEACTaBIAONAs COO00OH KOMILIEKC

Y4eOHBIX MEPONPHUATHI, COTIIACOBAHHBIX C Pe3yJabTaTaMu OOy4eHHUs U C(HOPMYIUPOBAHHBIX C

yaeroM @I'OC COO (mpenmetHsbie pe3yibTarhl o qucuuminiae) u I'OC CI1O

gﬁ/ Moayas/Pa PesynbTaT 00yuenus Trmer OueHOIjHMX
3nen/Tema MepONnpUsITHI
| OcHoBHoOeE coaepxaHue
1 Pa3pen 1. ®obm
OcHoBBI PMYAUPOBATE
0a3oBbI€
crpochui MOHATHS U
BellecTBa
3aKOHBI XMMHUH
1.1 | OKOI CrpoeHue CoCTaBIATH 1. Tect «Crpoenne atomos
aTOMOB XHMUUYECKHe (OPMYIIBI XUMHUHYCCKHX SCMCHTOB I
S — COCTHHEHNI B MIPHPOJIa XUMHYECKOM CBA3HY.
AJIEMEHTOB U COOTBETCTBUH CO 2. 3ajia9u Ha COCTABIICHHE
npupoJa CTETIEHbIO OKHUCIICHHS XUMHHCCKUX 5
XIMHYECKOT T p— (dbopMyJ1 IByXaTOMHBIX COCTMHEHUIN
CBSI3U 3JIEMEHTOB, UCXO/S U3 (oxcHI0B, CYNbHUIOB, THAPHIOB 1
BAJICHTHOCTH U DJIEK T.IL).
TPOOTPHIATETEHOCTH 3.3amanus Ha MCTIOJB30BAHHC
XUMHYECKOH CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIATYpPE MEKIYHAPOIHOTO
CO103a TCOPETHUIECKON 1
MPHUKIATHON XUMHH U
TPUBHAIBHBIX HA3BAHUHA XMMHUCCKUX
(bopMyIT IByXaTOMHBIX
coeMHeHuN (OKCUIOB, CyTb(PHUIOB,
TUJIPHUIIOB U T.I1.) U IPYTHX
HEOPraHNYECKUX COCIMHECHUI
OTAENbHBIX KIaCCOB
JlaGopatopHas paboTa Juis
COCTaBJICHUS
1. Tect «Meramnueckue /
1.2 8E0012 KHI:§ zgggs;c XapaKkTepu3oBath HEMETANIMICCKUE CBOMCTBA,
ra6mana JLU. XUMHICCKUC AIIEKTPOOTPHUIIATEILHOCTD U
Meneneesa SJICMCHTRI B CPOJICTBO K 3JIEKTPOHY XHMUYECKUX
COOTBCTCTBUH C UX AJIEMEHTOB B COOTBETCTBHE C UX
HIOJIO)KCHUEM B ANIEKTPOHHBIM CTPOEHUEM U
MEPUONIECKON TM10JIOKEHUEM B IIEPUOAUYECKOU




CUCTCEMEC XUMHUUYCCKHUX
anemeHToB J[.M.
MenneneeBa

CHCTEME XMMUYECKHUX DJIEMEHTOB
J..

MemneneeBay.

2. TlpakTryeckue 3aaHus Ha
YCTaHOBJICHUE CBS3U MEXTY
CTPOCHHEM aTOMOB XUMHUECKHUX
AJIEMEHTOB M MEPUOIUIECKUM
M3MCHEHUEM CBOMCTB XUMHYECCKUX
AJIEMEHTOB M X

COEIMHECHUN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckon
CHCTEME.
[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHUs Ha
XapaKTEPHU3aALUI0 XUMHUECKIX
aIeMEHTOB: «MeTammdaeckue /
HEeMETaJUTMYeCKUE CBONCTBA,
AIEKTPOOTPHUIIATETFHOCTH B CPOJACTBO
K 9JIEKTPOHY XUMHUYECKUX JIEMEHTOB
B COOTBETCTBUE C UX JEKTPOHHBIM
CTPOCHHEM H TTOJIOKEHUEM B
MIEPUOINYECKON CHCTEME
XHMHUYECKUX djiemenToB J[. 1.
Meuneneesay

Paznen 2.
XHMHYECKH €
peakuuu

XapakTepu3zoBaThb
THUIBI XUMHYECKHX
peakuuii

KonTpoabsHnas padora «CtpoeHue
BeleCTBA U XMMHYeCKHe PeaKIum»

2.1

OK 01
OK 04

Tunbr
XUMHAYECKUX
peakuui

CocCTaBiATh peaKuu
COEIMHEHMS,
pasiioxeHus, oOMeHa,
3aMeIleHHS,
OKHUCJINTEILHO-
BOCCTaHOBUTEILHBIE
peakmuu

1. 3agaun Ha cocTaBIEHUE YPAaBHCHHIMA
peaKIu:

- COEQUHEHHS, 3aMCILCHMS,
pa3JioxeHus, 0OMeHa,

- OKHCIIUTEIbHOBOCCTAHOBUTEIBHBIX
peaKIuil C UCIOJIB30BAaHHUEM METO/1a
3JIEKTPOHHOTO

Oananca.

2. 3ajaun Ha pacyeT MacChl BEIIECTBA
Wi 00bEMa Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE HITU
00BEMY OZTHOTO M3 YUACTBYIOLIUX B
PCaKIUH BEIIECTB; pacUEThl MACChI
(0OBéMa, KOTMYEeCTBA BEIISCTBA)
MPOJIYKTOB PEAKIUH, €CIH OJHO U3
BEIIIECTB UMECT

2.2

ONEeKTPOIUT
hJecKas
JIUCCOLIMAIN 5
" HOHHBIN
oOMeH

CocCTaBisATh ypaBHCHHS
XUMUYECKUX PEaKIHH
HOHHOTO 0OMeHa ¢
ydacTHEeM
HEOPraHMYECKUX
BEILECTB

1. 3agaHus Ha COCTABJICHHUE
MOJIEKYJISIPHBIX U

MOHHBIX PEaKLUUH C y4acTUEM KHUCIOT,

OCHOBAaHMUH U COJIEH, YCTAHOBJIEHUE

WU3MEHEHUS KUCIIOTHOCTH CPEbl

2. JIaboparopHas pabota "Tursl

XUMUYECKUX peakiui”

Paznen 3.
Crpoenne n

Hccaenosarb crpoenne
U CBOMCTBA

KonTpoubsnas padora «CBoiicTBa
HEOPraHM4YeCKUX BelleCTB»




cBOlicTBa HEOPraHU4eCcKHX
HeOpraHuye BeLLEeCTB
CKHX
BelIECTB
3.1 OK 01 Kaccnduka Knaccuduumposar 1. Tect «HomeHkiatypa u Ha3BaHue
[IK1.1 HEOPraHMYECKUX BEUIECTB UCXOMIs
s, b HEOPTaHUYECKUE .
HOMEHKIIATY BEIICCTBA B U3 UX XUMUYECKON (bopMYJH)I WIn
pa i COOTBETCTBIM C X COCTaBJICHUE XUMHYECKOM
cTpocHHe CTpocHHEM dbopmynbl UCX0as U3 Ha3BaHuA
HeOpraHHue BELL[ECTBA 110 MEXKYHAPOLHOH HIlH
KX TPUBHAIILHOH HOMEHKIATYPE).
BeIIECTB 2. 3agaun Ha pacyeT MacCOBOM
JI0JIA (MacChl) XUMUYECKOTO
alIeMEeHTa (COeUHEHNUs) B
MoJIeKyJie (CMecH).
3. IlpakTuueckue 3a1aHus 1Mo
KJIacCU(UKAIIMN, HOMEHKJIAType U
XUMUYECKUM (popMyiam
HEOPraHUYECKUX BEUIECTB PA3TUIHBIX
KJIACCOB.
4. [IpakTyeckue 3alaHus Ha
OIpENEICHNE XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKOMN
CBSI3U U TUIIA KPUCTAJUINYECKOU
peleTKn
3.2 OK 01 DH3HKO- Vcra"asiuBaTh 1. TecI «OCco0EHHOCTH XUMHUYECKUX
OK 02 e p—— 3aBUCUMOCTH (hPHU3HUKO- CBOHUCTB y
[1IK1.1 CROMCTRA XUMHYECKUX CBOICTB OKCHJIOB, KHCJIOT, OCHOBaHHUH,
HeOpraHmdec HEOPTraHUYECKHX BENIECTB aMQ)OuTePHHX THIPOKCUIOB U
KHX BEIIECTB OT CTPOECHUS ATOMOB U COJICH».
MOJIEKYII, a TAKKE THIIA 2. 3a1aHus Ha COCTaBJICHUE
KPUCTAJIIMIECKOM YpaBHEHUH XMMHUUYECKUX PEaKLHil C
pelIeTKH Y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHUYECKHUX BEIECTB: OKCUIOB
METaJUIOB, HEMETAIIJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYECKUX KUCIOT, OCHOBAHUN U
aM(pOTEPHBIX THIPOKCHUIOB,
HEOPraHU4YEeCKHUX COJIEH,
XapaKTEPU3YIOLIUX UX CBOWCTBA U
CIOCOOBI OTyYEHUSI.
3. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKHUE 33/IaHUs Ha CBOWCTBA U
MOJTY4eHHE HEOPraHUYECKUX BEIIECTB
3.3 OOI§<0012 Elf:HTHq)HKa Hccnenosats 1. IIpakTUKO-OpHUEHTUPOBAHHBIE
OKO4 | Mooprameses | oo e | xavmcun pewautt o yascrren
KHX BELIECTB
BCIICCTB HEOpPraHM4eCKUX BEIICCTB,

MCTIOJIb3YEMBIX JUISI KX
UACHTU(DUKAIIIH.

JlaGopaTopHas pabora:




"Unentuduxamms

HEOPraHUYECKUX
BelecTB"
a1 Kraccubuka Knaccuduumposars 1. 3anaHus Ha COCTABJICHUE Ha3BaHUH
OKO01 s, S —. OPraHHYECKUX COCJMHEHNA 0
[IK1.1 HOMEHKIIATY BEIICCTBA B TPUBHAIILHOH WM MEXIyHAPOAHOH
pa ¥ CTPOCHHE | COOTBETCTRHH € HX CUCTEMaTUYECKON HOMEHKJIAType.
OPTAHHMYEC KHX | CTpOeHHeM 2. 3ajiaHus HA COCTaBJICHUE
— MIOJIHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (popmyIt
OpPraHUYECKUX BEIIECTB OTACTBHBIX
KJIACCOB.
3. 3agauu Ha ompeieNieHne
IIpoCTeNIIeH
4. GopMyJIBl OpraHuYeCcKOM
MOJIEKYJIbI, HCXO/Il U3 AJIEMEHTHOTO
cocrasa (B %)
42 OK 01 CpoiicTBa YcranaBiauBaTe 1. 3amanus Ha COCTaBJICHUE
OK 02 OpraHMYECK 3aBHCHMOCTD (1)143“1/11(0- ypaBHEHUI }
OKO04 X XUMHUYECKUX CBOMCTB XUMHAYECKAX PEAKIINU C
IIK1.1 R — HEOPraHUYECKUX y4acTHEM OPraHUYeCKUX
BEILECTB OT CTPOCHHUS BELIECTB HA OCHOBAHUHU UX
aTOMOB M MOJIEKYII, a COCTaBa U CTPOCHMUSL.
TaKKe THIIA 2. 3a/1aHus HAa COCTaBJICHUE
KPHUCTATTHYECKOM YpaBHEHUH XMMHUUYECKUX PEaKIIHil,
pEIIETKN WUTIOCTPUPYIOIIUX XUMUYECKUE
CBOMCTBA C yU€TOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKuil U
TEHETHYECKOM CBSI3M OPraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. Pacuernsie 3a1auu 1o
YpaBHEHUSIM peaKlUi ¢ yaacTueM
OpraHUYECKUX BEIIECTB.
4, JTaboparopHas pabota
"[IpeBpatieHust OpraHuYECKUX
BEIIIECTB MPU HarpeBaHuu"
4.3 8E 8; Mnentuduka Hcenenosars 1. TIpakTHKO-OPHEHTHPOBAHHBIC
OKO04 LA KaqCCTBCHHDIC 3aJjaHus TI0 COCTaBJICHHUIO
MK1.1 OPraHMUCCK MX | peaKiii XUMHYECKUX PEaKIHii ¢ ydacTHEM
BCIICCTB, MX OpTaHMHCCKHX OpraHUYECKUX BEIIECTB, B T.U.
3Ha4YeHHue COeMHEHU I HCTTONb3YEMBIX /TSl HX
NMPUMEHEHUE B | OTIENBHBIX KIACCOB WieHTH UKL B
ObITOBOI 1 OBITY U TPOMBIIIJIEHHOCTH.
HPOU3BOACTB 2.JTaboparopHast paboTa:
CHHOH "UnenTrduKanns opraHndeckKux
NEeATeNbHOCT COCIMHEHUN OTAENbHBIX KIaCcCOB"
Y 4eIOoBeKa
5. Pasnen 5. Xapakrepu3oBaTthb
Kunernuec e —

KHE U




TEPMOAUHA

Pa3JIHYHBIX

MHYECKHe (daxTopoB Ha
3aKOHOMEPH paBHOBecHe U
oCTH CKOPOCTh
NPOTEKAHHU 5 XHMHYECKHX
xumuueckn x | PeaKuuf
peakuuii
OK o1 N —— p JIAHMS Ha aHaJIu3
peaKIyit. pearupyromux BeiecTB (bakTOpOB, BIUSIONINX HA }
OK 02 XHMIYECKO © U TEMIIepaTyphl Ha M3MEHEHNE CKOPOCTH XUMUYECKOU
K1.1 pABHOBECHE CKOPOCTb XHMHECKIX peakiuu. [TpakTuko-
peakui OPHUEHTUPOBAHHBIC 33JIaHUS HA
XapakTepu3oBaTh npuMeHeHHe puHIuna Jle-
BIIMSIHUE U3MEHEHUS IlaTenne ISt HAXOXKICHUS
KOHIICHTPAIUN HATIPABJICHUS CMEIICHUS
BEIIECTB, PEAKIIUU PaBHOBECHST XUMHUUYECKOW PEaKIuu 1
CpeIbl U aHaym3 (GaKTOPOB, BIHSIOIINX HA
TEMIIEpPaTyphl Ha CMeEIIEHHE XUMHUIECKOTO
CMeIIeHUE paBHOBECHS
XHUMHYECKOTO 2.JIabopatopnas pabora
paBHOBECHS «CKOpOCTh XUMHYECKUX PEAKIIHM.
CMeleHne XUMHYECKOTO
PaBHOBECHSI
6 Pa3znea 6. HccaenoBathb
PacTBOpBI HCTHHHBIE PACTBOPBI €
3aJJaHHBIMH
XapaKTepPuCTHKAMH
OK 01 [MousATHA O Pasniiath HCTHHHBIC 1. 3a1auy HA IPUTOTOBJIEHHE
OK 02 pacTBopax PacHBODBI PacTBOPOB.
K 1.1 [IpakTHKO-OpUEHTUPOBAHHBIC
pacueTHBIC 3a/IaHus Ha
JTUCTICPCHBIC CHCTEMBI,
UCII0JIb3YeMbIe B OBITOBOM U
IIPOM3BOJICTBEHHON JCSITEILHOCTH
YeIIoBeKa
OK 01 Hccnenosa Hccnenosars (bHEHKO_ JlaGopaTtopHas pabora
OK 04 HHUE CBOWCTB XUMHTCCKHUC CBOMCTBA "[IpuroroBieHue pacTBOpoB"
K 1.1 PACTBOPOB UCTHHHBIX PACTBOPOB
Il IIpodeccHonaIbHO-OPHEHTHPOBAHHOE COIep:KaHMe (CoepKaHNe MPUKJIATHOT0 MOTYJINA)
7 Pasnen 6. OLeHuBaTh 3amura keiica (c yueTrom
Xumusi B NOCJIeACTBUS ObITOBOM Oynymei
ObITY H - npo¢eccCHoOHATbLHOH
NPOH3BOACT IIPOM3BOACTBEHHO JAeATEJbHOCTH)
BEHHOU e TeILHOCTH
AEATETBHOC YyeJ10BeKa ¢ MO3HIHIi
™ IKOJIOTHYECKOI
1€JI0BEKA 0€301MaCHOCTH
OK 01 XuMus B OLleHUBaTD Ketic (c yuerom Oynymeit
OK 02 npo¢ecCUOHATBLHON AEATEIBHOCTH)

OBITY U

MMOCICACTBUA OBITOBOM




OK 04
OK 07
[1IK1.1

MIPOU3BOJCTB
SHHOM
eATSIHLHOCT U
YelIoBeKa

Y IIPOU3BOJCTBEHHOMN
JIeSITEIIbHOCTH
YeJI0BeKa C IMO3MIIHiA
3KOJIOTHYECKOM
0e30macHOCTH

Bo3MmoxHbBIE TEMBI KEHCOB:
1. Ilorenenenue kaumara u
BBICBOOOKICHUE Ta30BbIX THIPATOB
CO JIHA OKeaHa

2. bynymue marepuansl s
aBHa-,MalluHO-, U
pUOOPOCTPOCHUS

3. HoBble MaTepuransl st
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
paCTUTENBHBIX MPEenapaToB




MHMHUCTEPCTBO HAYKH M BHICHIEI'O OFPA3BOBAHUSA
POCCHUVICKOM ®EJEPALIUN

OEJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAAEMMUS»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

DOoH/I OLICHOYHBIX CPEACTB
JUIS IPOBENICHUS TEKYLIEro KOHTPOJISI U TPOMEXKYTOUHOM aTTecTalui
1o o01meo0pa3oBarTeJbHON y4eOHO! JUCUMIIIIUHE
Xumusna
s cnennanabHoctu 40.02.04 FOpucnpyaeHuust

(dhopma mpoBeIeHUS OLIEHOYHOM MPOLEeTypHI -
oughpepenyuposannviit 3auem

Yepkecck
2024r.



|. OBIIME ITOJIOXKEHUA

®onxa onenounsix cpeacts (POC) mpenHasHaueH Ui KOHTPOJIE M OLEHKH 00pa30oBaTeIbHBIX
JOCTHYKEHUH 00yJaroIuXcsi, 0CBOMBIIUX MIPOTpaMMy 0011e00pa30oBaTeIbHON y4eOHOM TUCIIUTUINHBI
«XuMHs».

@®OC BKIIIOYaET KOHTPOJIBHBIE MAaTEPHAIIBI IS IPOBEACHUS TEKYILEro KOHTPOJIS M MIPOMEKYTOUHON
arrectanuu B popme auddepeHMPOBAHHOIO 3a4eTa.

@®OC pazpabotaHn B cOOTBETCTBUM C DenepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTEIbHBIM
crangapToM s criermansHocty 40.02.04 FOpucnpyneHmms
1 paboueit mporpammoit 06meoOpazoBaTeIbHON YIEOHOM TUCIUILTUHE « XUMUS.

II. PE3YJBTATHI OCBOEHUS TUCIHUTILINHBI, MTOAJEXKAIIEN ITPOBEPKA

Kon n Ili1annpyeMble pe3yJbTaThl OCBOCHHUS AUCHUIIIMHBI IHoka3zaTenun
HAMMEHOBaHHUe OLIEHKHU
(popmupyembIx Oo6mmue JMcuunJIMHapHbIe
KOMIIeTeHIHM I

OK 01. Beibupats B yacTu TPya10BOro BOCIIUTAHMS: - BJIaJIETh CUCTEMOU TectupoBanue
CHOCOOBI pelIeHUs] | - TOTOBHOCTH K TPYAY, OCO3HAHUE XUMUYECKUX 3HaHuM, | [IpakTnueckne
3a1a4 LIEHHOCTH MacTepCTBa, TPYI0JI00HE; KOTOpas BKIIIOYACT: 3aaHus
Ipo(heCCUOHAIBHON | - TOTOBHOCTh K aKTUBHOM AEATEIIBHOCTH | OCHOBOIIOJIATAlOLIUe | YCTHBIE OTBETHI
JESITEIILHOCTH TE€XHOJIOTMYECKON U COLMAIbHON HOHATHS

IPUMEHUTENBHO K | HAlIPaBJIEHHOCTH, CIOCOOHOCTh (XMMHYECKHH

pa3IMYHBIM MHULMUPOBATh, INIAHUPOBATh U JJIEMEHT, aTOM,

KOHTEKCTaM CaMOCTOSITENIBHO BBIIIOJIHATH TAKylO JJIEKTPOHHAs

NeSITeNIbHOCTD;

- UHTEPEC K pa3IuyHbIM cepam
npodeccruoHabHOM JIeATENBHOCTH,
OBiajjeHHe YHHBeEPCAIbHBIMH

000J1049Ka aToMa, S-,
p-, d-31eKTpOHHBIE
OpOHTAIN aTOMOB,
WOH, MOJICKYJIa,

yueOHBIMHU MO3HABATEIbHBIMHU BaJICHTHOCTb,
JeliCTBUSIMU: 3JIEKTPOOTPULIATEIIHHO
a) 0a30BbIe JIOrHYecKHe eiicCTBUA. CTh, CTCIICHb

- CaMOCTOSTENHHO (POPMYIUPOBATH U OKHUCJICHH,

aKTyaJIM3upOBaTh NpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaQHABJIMBATh CYIIECTBEHHBIN
MPU3HAK WK OCHOBAHHMS JUISI CPAaBHEHHUS,
KJaccU(pUKaIuu U 0000IIeHH S,

- OTIPENIeNSTh LEeTH IeATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPHH UX
JOCTHIKEHMS,

- BBIABIIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBACMBIX

XMMUYECKas CBS3b,
MOJIb, MOJISIpHAsI
Macca, MOJISIpHBIN
00beM, yriepoHbIi
CKeJIET,
(byHKIMOHATBHAS
rpynma, pajukai,
U30MepHsi, U30MEpHI,
TOMOJIOTUYECKUH A,
TOMOJIOTH,

SABJICHHUAX, yYrieBoaopodnl,

- BHOCUTb KOPPCKTHUBBI B ACATCIILHOCTD, KHUCJIOPOA- U
OLCHUBATH COOTBCTCTBUC PCIYJILTATOB a30TCOACPIKAIINC
ejsaM, OICHUBATL PUCKU MOCJIEICTBUI COCIMHCHUA,
JACATCIIbHOCTH, OHOJIOTHYECKHU




- pa3BHUBATb KPCATHBHOC MBIIIJIICHUEC IIPU

PCHICHNHU KU3HCHHBIX HpO6JI€M

0) 0a3oBbIe HCCIEA0BATENIbCKHE
JefiCTBUSA:

- BJIaJACTh HAaBbIKaMU y‘IC6HO-
HCCIEA0BATENIBCKON U IPOEKTHOM
ACATCIIbHOCTH, HABBIKAMU PA3PCIICHUA
mpooem;

- BBIABJIATH IPUYUHHO-CIICACTBCHHBLIC
CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y,
BbBIIBUI'aThb TUIIOTC3Y €€ PCUICHUAA,
HaxXOJUThb apTryMCHTHBI JJIs
JI0KAa3aTelIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh apaMeTPhl U KPUTEPUH
pereHus;

- aHIN3UPOBATH IIOJIYYEHHEIE B XOJIE
pelieHus 3a1a4u Pe3yabTaThl,
KPUTHYCCKU OLICHUBATh UX
JIOCTOBEPHOCTH, TPOTHO3UPOBATH
HU3MCHCHUC B HOBEIX YCIIOBUAX,

- YMETb MePEHOCUTH 3HAHUS B
MO3HABATENBHYIO U IIPAKTUYECKYIO
00JTaCTH )KU3HEACATEITLHOCTH,

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HBIX PEIMETHBIX 00IacTei;

- BBIJIBUTATh HOBBIC UCH, TTPEJIaraTh
OPHUTHMHAJILHBIC TTOIXO/IbI M PEIICHUS;
- CIOCOOHOCTH WX MCIIOJIH30BAHMUS B
MO3HABATEJIBLHON U COI[MATIbHOM
MPaKTHUKE

AKTUBHBIC BEIIECTBA
(yrieBompl, )KUpBHI,
0eJiKn), MOHOMED,
MOJIUMeED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBI
€ COC/IMHCHHS,
KpHUCTaJUTMuecKas
penieTka, TUIIbI
XUMHYECKUX PEAKIIUI
(OKUCIUTENBHO-
BOCCTAHOBUTEIBHBIE,
9K30-H
SHAOTEPMUUECKHE,
peaKIu HOHHOTO
oOmeHa), pacTBoOp,
AIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS
JTUCCOTTHAITHS,
OKUCITUTEIb,
BOCCTAHOBUTEITb,
CKOpPOCTh XUMHUYECKOU
peaxkuu, XuMU4ecKoe
PaBHOBECHE), TECOPUH
Y 3aKOHBI (TeOpHUs
XUMHYECKOTO
CTpOEHUs
OpraHUYECKUX
BenrecTs A.M.
byrneposa, Teopus
ANEKTPOIUTUYECKON
JCCOLIMALINY,
MEePUOTNUECKUNA 3aKOH
J.1. Menneneena,
3aKOH COXPaHEHUS
Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK
XUMUH,
dakTonoruueckue
CBEJICHUS O
CBOMCTBaX, COCTAaBe,
MOJIy4YECHUU U
6e30macHOM
WCIIOJIb30BAHUU
BAKHEUIIUX
HEOPraHU4YeCKHX U
OpPraHUYEeCKUX
BEIIECTB B OBITY U
[IPaKTUYECKOU
JESTETbHOCTH




YeJI0BEKa;

- YMETh BBISBIISTH
XapaKTepHbIE
MPU3HAKU U
B3aMMOCBSI3b
W3Y4YECHHBIX ITOHATHH,
MPUMEHSATD
COOTBETCTBYIOIINE
MOHSTHUS TIPU
OTIMCAaHUU CTPOCHUSA U
CBOWCTB
HEOPraHUYeCKUX 1
OpraHuYeCcKuX
BEIIECTB U UX
IIPEBPAILCHU;
BBISIBJISITD
B3aHMMOCBSI3b
XAMHYSCKUX 3HAHUU C
MOHATHSIMH U
MIPEICTABICHUSIMU
Apyrux
€CTECTBEHHOHAYYHBIX
MPEMETOB;

- YMETh UCIOJIb30BATh
HAaMMEHOBaHUS
XHMHUYECKHUX
COEeqUHEHNN
MEKIYHApOIHOTO
C0103a TEOPETUUYECKOM
Y MPUKIATHON XUMUHU
Y TPUBHUAJIbHBIE
Ha3BaHMS BaXKHEHIITNX
BEIIECTB (ITHIICH,
alleTWICH, TJIMIIEPHH,
denon,
dbopmabierus,
YKCYCHasl KUCJIOTA,
TJIMLUH, YTapHBIN a3,
YTJIEKHUCIIBIHN Ta3,
aMMHMaK, ramecHas
HU3BECTh, HEralIeHas
HU3BECTh, IUTHEBAS
COJIa U IpYTuXx),
COCTaBIATH (POPMYIIBI
HEOPraHUYeCKUX U
OpPraHUYEeCKUX
BEILIECTB, YPAaBHEHUS
XUMUYECKUX PEAKIUM,
OOBSICHITH UX CMBICII,;
MOATBEPKIATh
XapaKTepHbIE
XUMHYECKHE CBOMCTBA




BEIIICCTB
COOTBETCTBYIOIIUMU
AKCIIEPUMEHTAMH U
3aIUCSAMU YPaBHEHUHN
XUMHYECKUX PEAKLIUI;
- YMETh
yCTaHaBJIUBATh
MIPUHAJICKHOCTh
M3Y4YEHHBIX
HEOPraHUYeCKUX U
OPraHUYECKUX
BEIIIECTB K
OTIpeIeTICHHBIM
KJlaccaM Y rpymnmnam
COCIUHCHUM,
XapaKTEPU30BaTh UX
COCTaB M BaKHEHUIIINE
CBOWCTBA; ONPEIEIIATh
BHJIbI XUMHYECKUX
cBsi3ell (KOBaJIGHTHAs,
HMOHHAA,
MeTaJNTHYeCKasl,
BOJIOPOIHAS ), TUITHI
KPUCTAJUTHYECKUX
PEIIETOK BEIIECTB;
KJIacCU(PUITMPOBATH
XUMUYECKHE PEaKIINH;
- copMHpOBaThH
MIPEACTABIICHUS: O
XHMHUYECKOU
COCTAaBJIAIOIEN
€CTECTBCHHOHAYYHOU
KapTUHBI MUPa, POJIH
XUMHH B ITO3HAHUH
SIBJICHUH TIPUPOJIBI, B
dbopMupOBaHUHI
MBIIIJICHUS U
KYJIbTYpbI JINYHOCTH,
ee GyHKIHOHATBHON
TIPaMOTHOCTH,
HEe00XOIUMOM I
pereHus
MPAKTHYECKUX 33724
1 DKOJIOTUYECKH
000CHOBaHHOTO
OTHOILLIEHHUSI K CBOEMY
37I0pOBBIO U
IIPUPOJHOM Cpere;

- YMETh MPOBOJIUTH
pacyeTsl 1o
XUMUYECKUM
dopmynam u




ypaBHEHUSIM
XUMHYECKUX PEAKIIUI
C UCIOJIb30BAaHUEM
(bU3NYECKUX BEITUYHH,
XapaKTEPU3YIOLIUX
BEILIECTBA C
KOJINYECTBEHHOU
CTOPOHBI: MacCHhl,
o0beMa (HopMaJlbHbIE
YCIJIOBHS) Ta30B,
KOJINYECTBA
BEIIIECTBA,
WCIIOJIh30BATh
CHUCTEMHBIC
XUMUYECKUE 3HAHUS
JUTSL TIPUHSTHS
pelIeHn! B
KOHKPETHBIX
YKU3HEHHBIX
CUTYAITUSX,
CBSI3aHHBIX C
BEIIECTBAMU U
IPUMCHCHHEM

OK 02.
Hcnonw3oBarh
COBPEMEHHBIC
CpezcTBa TOUCKa,
aHajm3a u
WHTEPIpPETAIIHH
nHpOpMaUK U
UHPOPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npoheccHOHATLHOM
JeSATEIbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT 0
MO3HAHMS:

- c(OpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U
00LIECTBEHHON MPAKTUKH, OCHOBAHHOTO
Ha JAMajore KyJabTyp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B
MOJIMKYJIBTYPHOM MUDE;

- COBEPILEHCTBOBAHUE SI3bIKOBOM U
YUTATENbCKOM KYJIBTYPhI KaK CpeICTBa
B3aMMOJICHCTBUS MEXKTy JIIOJbMHU U
MIO3HAHUS MUDA;

- OCO3HAHMUE LICHHOCTU HAay4YHOU
NEeSATEIbHOCTH, TOTOBHOCTD
OCYUIIECTBJISATH MPOEKTHYIO U
HCCIEA0BATENbCKYIO ACSTEIIBHOCTD
VHJMBUIyAJIbHO U B TPYIIIIE;
OBJajieHHe YHUBEPCAJIbHBIMHU
y4eOHBIMHU MO3HABATEIbHBIMH
JeliCTBHSIMU:

B) pa0ora ¢ nHpopManmeii:

- BJIa/IETh HABBIKAMU MOJIYYECHHUS
nH(MOPMALIUY U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIbHO OCYIIECTBIIATh
MOUCK, aHAJIN3, CHCTEMATU3AIUIO U
HMHTEPIPETAINIO HHPOPMAIIHH
pa3IUYHBIX BUJOB U hopm
MPEACTABICHUS;

- YMETh IJIAHUPOBATh
U BBINIOJIHATD
XUMUYECKAN
9KCIEPUMEHT
(mpeBpaieHus
OpraHU4eCcKuX
BEIIIECTB NPU
HarpeBaHMH,
HOJIy4E€HUE 3TUIIEHA U
U3y4CHHE ero
CBOJMCTB,
Ka4yeCTBEHHbIE
peakuuu Ha
JIbJIETUbI, KpaxMmall,
YKCYCHYIO KUCIIOTY;
JieHaTypanus 0eIKoB
IpY HarpeBaHuw,
I[BETHbBIE pEaKI1U
0€eJIKOB; MPOBOANUTH
peaKIuy HOHHOTO
oOMeHa, onpeneniThb
Cpeay BOJHBIX
pacTBOpOB,
KayeCTBEHHbIE
peakuuu Ha cyabdar-,
KapOOHAT- U XJIOPU-
AQHHOHBI, Ha KATUOH
aMMOHUS; pelIaTh
HKCIIEPUMEHTAJIbHbIE

TectupoBanue
[IpakTnueckue
3aJlaHus
YcTHBIE OTBETHI




- CO3/1aBaTh TEKCTHI B PA3JINYHBIX
(dbopmMarax ¢ yueToM Ha3HAUCHUS
nHGOpMAIIUY U LIEIEBOH ayIUTOPHH,
BBIOMpast ONTUMANIBHYIO (hOpMY
MPEICTABICHUS U BU3YAIH3AINH;

- OIICHHMBATH JIOCTOBEPHOCTH,
JETUTUMHOCTh MHPOPMALIUH, e
COOTBETCTBHUE MPABOBBIM U MOPAIBLHO-
THYECKHM HOpMaM;

- HCIIOJIK30BATh CPEJCTBA
MH(GOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B
pelIeHN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPraHU3AIMOHHBIX
3a/1a4 ¢ coOI0ieHeM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH 0€30TacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 06€30TacHOCTH;

- BJIQJICTh HABBIKAMU PACIIO3HABAHUS U
3aluThl HHpOpMAaLIKH,
MH(POPMAITMOHHOMN 6€30TIaCHOCTH
JUYHOCTH,

3aa4u 10 TeMaM
"Metamibl" u
"Hemeraminsi") B
COOTBETCTBUHU C
MPaBUWIAMH TEXHUKH
0€30MacHOCTH IIPU
oOpaileHuu ¢
BEIICCTBAMU H
1ab0paToOpHBIM
000py/I0BaHHEM;
MIPEJICTABIISIT
PE3yIABTATHI
XHUMHYECKOTO
IKCIICPUMEHTA B
dbopme 3anucu
YpaBHEHUH
COOTBETCTBYOIIHUX
peakui u
dbopMynupoBaTh
BBIBOJIBI HA OCHOBE
ITHX PE3yIbTAaTOB;

- YMETh
aHATM3UPOBATh
XUMHYECKYIO
nHpopMaruio,
MOJIy4aeMyIo U3
pa3HbIX UCTOYHUKOB
(cpencTB MaccoBoi
uH(popMaruu, ceTh
WuTtepHeT u apyrue);
- BJIAJICTh OCHOBHBIMU
METO/IaM{ HAy4HOT'O
MO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM
(mabmroieHue,
U3MEpeHHue,
SKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETh MPOBOJIUTH
pacueTsl 1o
XUMHYECKUM
bopmynam u
YpaBHEHUSAM
XUMHYECKUX PeaKIHii
C UCTIOJIb30BaHUEM
buznYeCKuX BETUYHH,
XapaKTePU3YIOIINX
BEIIIECTBA C
KOJIMYECTBEHHOM
CTOPOHBI: MacCHl,
o0beMa (HopMallbHbIE
YCIJIOBHS) Ta30B,




KOJINYECTBA
BEILECTBA;
UCII0JIb30BAaTh
CHUCTCMHBIC
XUMHWYCCKHEC 3HAHUA
AT IIPUHATHA
pelIeHuH B
KOHKPCTHBIX
KHU3HCHHBIX
CUTyalusx,
CBJ3aHHBIX C
BEIICCTBAMHU U UX
IMPUMCHCHUCM

OK 04.

D¢ dexTuBHO
B3aMMO/ICMICTBOBAaTh
1 paboTath B
KOJIJICKTUBE U
KOMaHjie

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSTCILHOCTH U
CaMOOTIPEICTICHUIO;

-OBJIaJICHUE HaBBIKAMU y4EOHO-
HCCIIEIOBATENBCKOM, MPOEKTHON 1
COITHANBLHOM JICSITCIIFHOCTH,

OBJ1aieHHe YHUBEPCAJIbHBIMHU
KOMMYHUKATHBHBIMU 1€CTBUAMM:

0) COBMeCTHAs 1eSITeJIbHOCTD.

- IIOHMMATh ¥ UCHOJIH30BaTh
MPEUMYIIECTBA KOMaHIHOW U
WHIMBHUIYATBHOW paOOTHI;

- IPUHUMATh 1EJIH COBMECTHOM
NESITETLHOCTH, OPraHU30BBIBATH U
KOOPJAMHHUPOBATD JICHCTBHSI 110 €€
JOCTYDKCHHIO: COCTABJIATH IIaH
NEHUCTBUM, pactipeiesisiTh POJIU C YYETOM
MHEHHH Y9aCTHHKOB 0OCYX/1aTh
pe3ynbTaThl COBMECTHOM PaOOTHI;

- KOOpJMHUPOBATH U BBIMOJHATH pabOTy
B YCJIOBUSIX pEajbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

- OCYIIECTBJIATH MO3UTUBHOE
CTPATETUYECKOE MOBEJCHUE B PA3TUYHBIX
CUTYaIUsIX, IPOSIBJIATH TBOPUYECTBO U
BOOOpakeHUE, OBITh HHUITMATHBHBIM
OBiajjeHHe YHUBEPCAIbHBIMH
peryJsiTHBHbIMHM JeHCTBHSIMU:

) NpUHSITHE Ce0sT M APYTUX JIO/Ieii:

- MPUHUMATh MOTUBBI U APTyMEHTHI
JOPYTUX JIFOJIEH MIPU aHAIN3€ PE3YJIbTATOB
JIeSITeIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO
JPYTUX JIIOJIeH Ha OIINOKH;

- pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP
C TIO3ULIMU JPYTOro YeJI0BEKa;

- YMETh IJITAHUPOBATH
Y BBITIOTHATH
XUMHUYECKUMN
OKCIIEPUMEHT
(mpeBpameHus
OpraHUYECKUX
BEIIECTB MPHU
HarpeBaHUH,
MOJTydeHUE ITUJICHA |
U3YYCHUE eTro
CBOJMCTB,
KayeCTBEHHbIE
peaxkiuu Ha
aNbJIerU/Ibl, Kpaxmal,
YKCYCHYIO KUCTIOTY;
JeHaTypanus 0eIKOB
IIPU HarpeBaHUH,
[[BETHBIE PEAKIUU
0eNKOB; IPOBOUTH
peaKIuy HOHHOTO
oOMeHa, ONIpeeIsATh
Cpeny BOJHBIX
pacTBOpOB,
KayeCTBEHHbBIC
peakiuu Ha cynbdar-,
KapOoHaT- U XJIOPU/I-
AHUOHBI, HA KATUOH
aMMOHHMSI; pelIaTh
AKCIIEPUMEHTAIbHBIC
3a/1a4¥ 10 TeMam
"Metainbl" u
"Hemeramisl") B
COOTBETCTBUHU C
MpaBUJIAMU TEXHUKH
6€3011acHOCTH MTPH
oOpateHuu ¢
BEIIECTBAMU U
71a00paTOPHBIM
000py/I0BaHNEM;

TectupoBanue
IIpaxTHueckue
3a/1aHus
YcTHBIE OTBETHI




IPECTaBIIATh
pe3yiIbTaThl
XUMHYECKOTO
IKCTIEPUMEHTA B
dbopme 3anucu
YpaBHEHUH
COOTBETCTBYIOIIUX
peakuuii u
(dopMynupoBaTh
BBIBOJIbI HA OCHOBE
ATHUX PE3yIbTATOB

OK 07.
ConelicTBOBATH
COXpaHEHUIO
OKpYyKaromen
Cpenpl,

pecypcocOepekeHu

10, IPUMCHSITh
3HaHUs 00
W3MCHCHUN
KJIUMarTa,
010)20500020013§
OEepEeKITUBOTO
MIPOU3BO/JICTBA,
3¢ heKTUBHO
NEUCTBOBATL B
Ype3BbIYANHBIX
CUTYaIUIX

B o6s1acT 3Kk010rMUECKOrO
BOCIIMTAHUS:

- c(OpMHUPOBAHHOCTh IKOJIOTUYECKOU
KYJIBTYpPbI, TOHUMAaHUE BIIHSTHHS
COLIMAJIbHO-3KOHOMMYECKHUX MPOIIECCOB

Ha COCTOSIHUE MTPUPOJIHON U COLIMAIBHOMN

Cpelnbl, 0OCO3HaHUE TII00aTLHOTO
XapakTepa SKOJOTHUECKUX MPooIIeM;
- TUTAHUPOBAHUE U OCYIIIECTBICHUE
JENCTBHAN B OKPYKAOIIIEH cpele Ha
OCHOBE 3HaHUS LIeJIEd YCTOMYUBOIO
Pa3BUTHS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHE ICUCTBUM,
MPUHOCSIIUX BPE OKPYKAIOMIEH CpeE;
- YMEHUE MPOTHO3UPOBATH
HEOIaronpusTHBIE SKOJIOTHUECKHE
MOCJIEICTBUS TPEATPUHUMAEMBIX
JNEUCTBUM, IPEOTBPALIATh UX;

- pacuIMpeHue OIbITa AEATEIbHOCTH
9KOJIOTHYECKOM HAIPaBICHHOCTH;

- OBJIaJICHUE HABBIKAMU YYEOHO-
HCCIIEIOBATEBCKOM, MPOEKTHOM 1
COITMAILHOM JICSITEIIbHOCTH,

- copmupoBaTh
IPEJICTaBICHUS: O
XUMHYECKON
COCTaBJIAIOIIEH
€CTECTBEHHOHAYYHOU
KapTHHBI MUPA, POJIH
XMMWH B TIO3HAHUT
SABJICHUH NPUPOJIBI, B
dbopMupoBaHUHN
MBIIIIJICHHS |
KYJIbTYPbI JITYHOCTH,
ee (yHKIIMOHATLHON
rPaMOTHOCTH,
HEeoOXOIUMOM I
pelieHus
MPAKTUYECKUX 3a7a4
U DKOJIOTUYECKU
000CHOBaHHOTO
OTHOLICHHSI K CBOEMY
3I0pPOBBIO U
MPUPOJIHON Cpelie;

- YMETb COOJIIO/1aTh
npaBuIa
9KOJIOTUYECKH
1enecoo0pa3zHoro
MOBE/ICHUSA B OBITY U
TPYIOBOM
JESITEIbHOCTH B LIETISAX
COXpPaHEHHUS CBOETO
3I0pPOBbS U
OKpYKarollen
IIPUPOJIHOM Cpenpl;
YUUTBHIBATh OMACHOCTh
BO3JCHCTBUSA Ha
JKUBBIE OPTaHU3MBbI
OTIPEIEIIEHHBIX
BEIIECTB, MOHUMAs
CMBICIT TIOKa3aTes
IIpeACIbHON
JOIIyCTUMOMU
KOHIIEHTPALUU

TectupoBanue
[IpaxTrnueckue
3a1aHUs
YcTHBIE OTBETHI
Jlokmasbl




MK 1.1.
Ocy1iecTBIsATh
npodecCHOHANTBHO
€ TOJIKOBaHUE
HOpPM TIpaBa

- BJIAJICTh HABBIKAMHU TTOJTyYCHUS
“H(OpMAIUK U3 HCTOYHUKOB Pa3HbIX THIIOB,
CaMOCTOSATEIBHO OCYIIECTBIIATh TTOUCK,
aHaJIM3, CUCTEMAaTH3aI[UI0 U HHTEPITPETAIUIO
WH(POPMAIIUK Pa3InYHBIX BHJIOB U OPM
MIPEJCTABIICHUS;

- CO371aBaTh TEKCTHI B Pa3IMUHBIX (popMaTax
C Y4eTOM Ha3Ha4YeHUs HH(POPMALUH U
LIETICBOM ayIUTOPUH, BEIOHUpasi ONTUMAIEHYIO
(hopMy IIpPECTABIICHUS U BU3yaaU3alliH;

- OIICHUBATh JIOCTOBEPHOCTh, JIESTHTUMHOCTh
nHpopMaIuK, ee COOTBETCTBUE MPABOBBIM U
MOpaJIbHO-3THYCCKUM HOPMaM;

- HCIIOJIb30BATh CPEICTBA UH(OPMAIIMOHHBIX
Y KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
PEIICHUN KOTHUTHBHBIX, KOMMYHUKATHBHBIX
Y OpPraHHM3allMOHHBIX 33]1a4 C COOII0ICHIEM
TpeOOBaHMIi YPrOHOMHUKH, TEXHUKU
0e30ITaCHOCTH, TUTHEHBI,
pecypcocOepexeHns, IPaBOBBIX U STHUCCKUX
HOPM, HOPM WH(POPMAITHOHHOM
0e30ITacHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHUS U
3aIUTH HHPOPMAIUX, HH(HOPMAITHOHHOM
0€e30MacHOCTH JIMYHOCTH;

- YMEHHE TIPOTHO3UPOBATH
HEOIaronpuATHBIE YKOJIOTHIECKHE
MOCJEACTBUS TPEANPUHUMAEMBIX JIEUCTBUH,
MIpeIOTBpAIIaTh UX;

- pacumpeHue ObITa JeITeTbHOCTH
9KOJIOTUYECKON HAPaBICHHOCTH;

- OBJIaJICHHE HaBBIKAMHU Y4eOHO-
HCCIIeI0BATENbCKOM, TPOCKTHOM 1
COITMATHFHOMN JEATEbHOCTH;

- BJIAJIETh CUCTEMOM
3HAaHUW 0 METoMax
Hay4HOT'O TO3HAHUSA
SIBJICHUW [TPUPOJBL,
HCITOJIb3yEMBIX B
€CTECTBEHHBIX HAyKaX
U YMEHUSIMU
MPUMEHSTH 3TH
3HAHUS IPH
JKCIIEPUMEHTATHFHOM
HCCIIeTIOBAHUH
BEIIECTB U IS
00BsSICHEHUS
XUMHUYECKUX
SIBJIGHU Y, UMEIOIIINX
MECTO B TIPUPOJIC
MPaKTUYECKON
TS TeITHPHOCTH
YeJIoBeKa U B
TOBCEJIHEBHOU
JKU3HH,

-yMeTh COOTI0AaTh
mpaBujIa
JKOJIOTHICCKH
1IeIeco00pa3Horo
MTOBEACHUS B OBITY U
TPYAOBOU
JIeATEITHPHOCTH B
IEJSIX COXpaHCHUS
CBOETO 3/IOPOBbS U
OKpYXarowei
MIPUPOIHON Cpebl;
YYUTBHIBATh OMIACHOCTH
BO3JICUCTBUS Ha
JKUBBIC OPTaHU3MbI
OTIpEEITEHHBIX
BEIIECTB, ITOHNMAs
CMBICIT TTOKa3aTelIs
MpenenbHON
JIOITYCTUMOMU
KOHIICHTPAIIHH;

- YMETh
MIPOrHO3UPOBATH,
aHAJM3UPOBATH U
OIICHUBATH C TIO3MIIHI
3KOJIOTMYECKOU
Oe3omacHOCTH
TTOCIICACTBUS
OBITOBOI U
MIPOU3BOJICTBEHHOMN
NI TENbHOCTH
YeJIOBEKa, CBI3aHHOM
¢ iepepaboTKOoi
BELIECTB;
HCIIOJIb30BaTh

TectupoBanue
IIpaxTHueckue
3a/1aHUs
YcTHBIE OTBETHI
Jlokmasabl




MOJTy4YEHHBIE 3HAHUS
JUTSL TPUHSITHS
TPaMOTHBIX pEIICHUM
mpooJeM B
CUTYaIUsIX,
CBSI3aHHBIX C XUMUEH;




1. Bomnpocs! I NPOBEPKH TEOPUTHYECKUX 3HAHM.
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32.
33.
34.
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38.

[lepeuncnure OCHOBHBIE MOHATUS XUMUU.

Kak oTnmnuuth pu3ndeckoe sBICHUE OT XUMUYECKOTO?

HazoBure tunsl xumudeckux popmysn. [IpuBenure mpumepsi.

CdhopmynupyiiTe OCHOBHBIE KOJTHYECTBEHHBIC 3aKOHBI XUMHUH U OOBSCHUTE WX C TOUKH 3PCHHS
aTOMHO-MOJIEKYJISIPHOT'O CTPOEHUSI.

B uem otimane GopMyITUpOBKH MIEPUOANYECKOTO0 3aKoHa, naHHoi JI. 1I. MenaeneeBbiMm,
OT COBPEMEHHOI (HOPMYITHPOBKHU?

Kakue cBoiicTBa XUMHUYECKUX JIEMEHTOB U3MEHSIIOTCS IEPUOINIECKH?

[TokaxuTe Ha MpUMepe CBOWCTB IIEIOYHBIX METAJUIOB U IaJIOTEHOB 3aKOHOMEPHOE U3MEHEHHUE
HX CBOWMCTB.

[Iposenute 0030p cTpykTyps! [lepuoanyeckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB.
[TokaxxuTe B IepHOINUECKON CUCTEME MEPHOIbl XUMUUYECKUX FIEMEHTOB U O0BSICHUTE
W3UYECKUI CMBICIT TTEPUO/IA.

[TokaxxuTe B IepHOINYECKON CUCTEME I'PYIIBI XUMHUYECKUX 3JIEMEHTOB U OOBSICHUTE
(du3nyecKuil CMbICH EJEHUS 3JIEMEHTOB Ha TPYIIIbI U MOATPYIIIIHL.

Yem xapakTepusyroTcs S-, p-, d- u f-anementoi?

ChopmynupyiiTe onpeieieHue TOHITHS «aTOM.

M3 kakux 4acTuIl COCTOUT aTOM?

ChopmynupyiiTe onpeneneHue NOHITHSI «OPOUTAITBY.

CKOJIBKO MPOCTPAaHCTBEHHBIX OPUEHTALIUN BO3MOXKHO JIJIS S- U P-DJIEKTPOHOB?

Kakumu napamerpaMu xapakTepu3yeTcsi COCTOSIHUE 3JIEKTPOHA B aTOMe?

Kax onpenenuTe MakcCUMaIbHOE YMCIIO IEKTPOHOB HA KaXK/I0M YpOBHE atoma?
Chopmynupyiite onpeneneHue NOHITUS «XUMUYECKas CBS3bY.

OxapakTepu3yiTe KOBaJEHTHYIO CBsA3b. Kakue BUIbl KOBAJIEHTHOM CBSI3M BaM M3BECTHBI?
[IpuBeauTe npuMepsl.

Cdhopmynupyiite onpeaeneHrne NOHITUS «3JIEKTPOOTPULIATEIBHOCTh.

Oxapakrepu3yiite - u 6-cBsizu. [[puBenuTe npumepsl.

OO0bscHUTE MEXaHU3M 00pa30BaHUs JOHOPHO-AKIENTOPHON CBSA3H.

Kaxkue coearHeHust Ha3pIBatOTCSl KOMILIEKCHBIMU? [[puBeuTe IpuMeEpBI.

VYkaxuTe 001acTH MPUMEHEHUS! KOMIUIEKCHBIX COSTMHEHUI Ha KeJIe3HOJOPOKHOM TPaHCIIOPTE.
KakoBa xapakTepucTuka HOHHOU CBS3U?

Kaxue coequnenust otHocarcs kK moHHbIM? [IpuBeuTe npumepsl.

Kak Oyner u3aMeHsaTcs CriocOOHOCTh JIEMEHTOB K 00pa30BaHUIO METAJUIMUECKOM CBSI3U?
Oxapakrepu3yiiTe 0COOEHHOCTH BOJIOPOJIHOM CBSI3H, €€ BIIMSHUE Ha CBOWCTBA BEIIECTB.
HazoBute arperatisie coctosiHus BewecTs. [IpuBeaure npumepsl.

Uem oTinyaroTcs amopdHbIe BEIECTBA OT KPUCTAIIOB?

. Ha KOHKPCTHBIX IIPpUMEpPAX IMOKAXKHUTC 3aBUCUMOCTb CBOMCTB BCIICCTB OT TUIIA KPUCTAJUIMUCCKUX

pelieToK. YKaxkute o0JacTi UX UCIIOIb30BaHMs B MPO(ECCHOHANBHOM 1eATeIbHOCTH.
Chopmynupyiite onpeaeneHrne NOHITUNH «PaCTBOPY, «PACTBOPUTEIDY.

[lepeuncnure U3BECTHBIE BaM BUJIbI PACTBOPOB.

UTo moka3pIBa€T paCTBOPUMOCTH BelecTBa?

Chopmynupyiite onpeneneHne NOHITUS «TeTTOBON 3 (HEKT pacTBOPEHUS.
Cdhopmynupyiite onpeneneHrne NOHITUS «KOHIICHTPALIUS PACTBOPay.

[Tepeuncnute OCHOBHBIE CIIOCOOBI BEIPAYKEHUSI KOHIIEHTPAIIMH PACTBOPOB.

Kakwue BemiecTBa Ha3bIBAIOTCS AIIEKTPOIUTAMU U HedNleKTpoluTamu? [IpuBenute npumepsl.



KpnTeplm OLICHKH OTBCTOB

Oyenka Kpumepuu

S  «OTIL» OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUM U3Y4YEHHBIX TEOPUI; MaTepra
M3JI0KEH B ONPEIEICHHON JIOTHYECKOU MTOCIIEI0BATEIbHOCTH, JTUTEPATYPHBIM
SI3BIKOM: OTBET CaMOCTOSTEJIbHBIN.

4  «xop.» OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBaHUM W3Y4YEHHBIX TEOPUI; MaTepual

M3JI0KCH B OHpCIICJICHHOfI JIOTHYCCKOM MOCJICA0BATCIIBHOCTHU, IIPHU OTOM JOITYIICHBI
ABC-TPU HECYIICCTBCHHBIC OHII/I6KI/I, HCITPABJICHHBIC T10 Tpe60BaHI/IIO
IperiogaBaTcClisd.

3 «ymOBIL»

OTBeT NOJHBIN, HO TIPH ATOM JIOIYII[EHA CYIICCTBCHHAS OMIMOKA, WIIH HETOJIHBIMH,
HECBS3HBIN.

2  «HEYIL»

[Ipu oTBeTe 0OHAPYKEHO HEMOHUMAHHUE CTYIEHTOM OCHOBHOT'O COJIEP/KaHUs
y4eOHOro Marepuasa Win AOMYyLIEeHbI CYIIECTBEHHbIE OIINOKH, KOTOPbIE CTYACHT HE
CMOT MCIPABUTH MPH HABOSAIIUX BOIPOCAX MPENOIABATEIIS.




2. lIpakTHyecKue 3aJaHUs U 3212491
Pa3znen 1. OcHOBBI cTPOeHHsI BelIeCTBA - 33Ja4l HA COCTaBJICHUE XUMUYECKHUX
(dhopMyI IBYXaTOMHBIX COEIUHEHUH (OKCHUIIOB, CYIb()UIOB, TUAPUIOB U T.IL.).
Havime nazeanus ciedyiouum coeouHeHusM:
Li2O MnO Allz Cr2Ss ZnH2 AgsaSi CasN2 CO,, CaO P20s CCls NaBr FeS MgH2 AlsCs
K3P MnO; Fe,03 Cl,O KCI MgF. CrS CaH. SiHs K4sC CasP2 Na2O CuO N203 Mn.O7 LiF

PCls HgBr Ag.S CuS HCI NasSi AIN LisP Cr03 As;Os NO2 B.O3z BaCl, PBrz MnS PH3
LiH Ba>C AlsSis NasP N2O SiO2 MgO CrF2 K2S CHs4 PbO Au203 NH3 CaS N2Os HgO AIP

CocraBbTe (HOpMYIIBI IO HA3BAHUSIM:

1. Hutpun xanus 1. Kap6un nmurus

2. Cunuuma Marus 2. Oxcun docdopa (111)
3. Tuapun amoMuHUS 3. ®topux meau (11)
4. Cynsdun ceunua (I1) 4. Oxcup cepebpa

5. Bpomun nmHkKa 5. T'mapup matus

6. Oxcun yrmepona (I1) 6. Cymsdun meau (1)
7. Oxcun xnopa (V) 7. Hurpup HaTpus
8. Oxcun Gapus 8. Homun cepebpa

9. ®ochun xenesa (1) 9. Oxcuz xpoma (I1)
10.KapOux maruus 10.0Okcup azora (V)
11.I'unpun xanus 11.I'napun natpus

12.Cynbdum amroMUuHHS 12. Xmopux xpoma (I11)



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

26.0kcup cypbmsl (V)

Paspnen 2. Xumuyeckune peakuuu

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

3ajaun Ha COCTABJICHUE YPAaBHEHHUH pEaKIMii: COSTUHEHHS, 3aMEIICHHS, Pa3JI0oKEHUs, 0OOMeHa U

peakuuil ¢ ydacTHeM KOMIUJIEKCHBIX COeIMHEHUH (Ha mpuMepe T'HIPOKCOKOMIUIEKCOB alFOMUHUS U

I_[I/IHKa); OKHCIIUTCIIBHO- BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ C HCIOJIb30BaAaHUEM ME€TOOA JSJICKTPOHHOI'O

OanaHca; ¢ y4acTMeM KOMIUIEKCHBIX COEIMHEHUHN (Ha ImpuMepe T'HIpOKCOKOMIUIEKCOB aJlOMUHUS U

IIMHKA)

1. Peakiueii 3aMemieHus IBIISICTCS

a) TOpeHue BOJIOPo/ia B KUCIOPOJIE;

6) BocctanoBnenue okcuaa menu (I11) Bomoponom;

B) B3aUMOJEHCTBUE THIPOKCH A KaJIHsl C CEPHON KUCIIOTO; I)

TEpMUYUCCKas ACruaparanust riApOKCHUIa IMHKA.

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

1) coenunenus;

2) pa3IoKCHHUS;

3) obmeHa;

4) 3aMeIeHUS.

B3anmopeiicTBue THAPOKCUIA KAJIBIUS C COISTHOM KUCIIOTOM - 3TO pEeaKIus

1) coeaunenus;

3.
HU3MCHCHHUECM CTCIICHH OKHMCJICHUA:

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

VYkaxure p€aKuuLo,

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

2) pa3oKCHHS,

KOTOpasa

3) obmeHa;

ABJIACTCA

peaxkuuen

4) 3aMenieHus

Pa3JI0KCHUA

B) 2KNO3= 2KNO2+03; 6)
r) CaCOs = CaO + CO»

4, Hamumure PCaKInH, YKAXKXKUTE THUII pCaKIIUU:

A UIET

C

B) paznoxenus ruapokcuna meau(ll); 0)



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

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

HIl + H:SO4 — 1> + HoS + H20

H>SO4 + Cu20 — CuSO4 + SO + H,O HNO3

+ FeO — Fe(NO3)3 + NO + H20

KNOs + Al + KOH + H.O — NH3 + K[AI(OH)4] SO> +
KMnO4 + H2O — K2S0O4 + MnSO4 + H2SO4 SO2 + K2Cr207
+ H2S04 — K2S04 +Cr2(S04)3 +H20

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

1. TIpwm B3ammoneiicTBMM HATpUs KOJMYECTBOM BemiecTBa 0, 5 MOJIb ¢ BOJOM MOJIYYUIIH BOJOPO
00béMoM 4,2 11 (H. y.) Beruncnure npaktuyeckuit Beixos rasza (%).

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

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

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

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

®  3ajaHus Ha COCTABJICHUE MOJICKYIISIPHBIX U HOHHBIX PEAKIU C y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBaHHIA U COJICH, HOHHBIX PEaKIIUil TUIPOJIN3a COJICH, YCTAaHOBIICHHE U3MCHCHUS
KHUCJIIOTHOCTH CPEJIbI.
1. Kakue u3 coneit RbCl, Cr2(SO4)3, Ni(NOz)2, Na2SO3 noaseprarorcs ruaposnsy? CocraBbre
MOHHO-MOJICKYJISIPHBIC U MOJICKYJISIPHBIC YPaBHEHUS THPOJIN3a COOTBETCTBYIOIIMX cosield. Kakoe

3HaueHue pH ( > 7 <) UMEIOT pacTBOPBI ATHX COJICH?



2. Hanumure nonHoe u cokpamenHoe ypasueHus peaxkuuii: KOH (p)
+ HCI (p) = KCl(p) + H20 (mm)
CaO (oxcun) + 2HNO3 (p) = Ca(NOz)2 (p) + H20 (mx) Mg(OH)2 (1) + H2SO4 (p) =
MgSOu(p) + 2H20 (M)
CuCl; (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2| Al2(SO4)3
(p) + 3BaCl: (p) = 3BaS04| + 2AICI3(p) KoS + 2HCI =
2KCI + H2St
Na:COsz + 2ZHNO3 = 2NaNOs + H,0 + CO21 Mg +
H2S04 = MgSO4 + Hot

Paznen 3. CTpoeHne u cBOiicTBa HEOPraHMYECKUX BelIeCTB

® 3angauM Ha pacyeT MacCOBOM 0JIH (MAaCChl) XMMHUUECKOTO 3JIEMEHTa (COSTMHEHHUS ) B
MoJIeKyJie (cMecH).
BapuanT 1. Beraucauts MaccoByro 10110 a3ota B HuTpare Kanbius (Ca(NO3)2 BapuanT 2:
Brruncnute conepxanue kuciopoaa B nepmanranare kanus (KMnO4) Bapuant 3: Beruucnure
cozepkanue cepsl B Munepaie nupure (FeSz)

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

e [IpakTnueckue 3a7aHusA no  Kjaccu(uKaIiu, HOMEHKJIaType

XUMHUYECKUM (HOpMyJiaM HEOpPraHMUECKUX BEIIECTB Pa3IMUHBIX KIaCCOB.

1. Brmucate OTACIBbHO OKCHUJBI, OCHOBAHUA, KHCJIOTHI U COJIH. ,HaTI) Ha3BaHU:I.

A b B r I E XK 3
1|Na,O NaOH | CO2 SO3 MgO HNOs; [ Ba(OH) | CO MnO2
2

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

3|H2S04 CO: Ca(OH). | BeO LiOH | CrO Mn.O3 SO3 SiO;

41Al203 BaO MgCO- Cu(OH) | ZnO Cr03 | HMnO; | Ca(OH)2 K3PO4
2

5NO HNOs; | MnO NO2 HCI H2SO4 | NO2 FeO P20s

6[MgSQO4 | SO2 Cl.Os H.Si0s | AI(N CO NO AL203 BaO

0O3)3

7|IFeO K2COsz | Fe203 Hg(NOz | CaO Ba(O Ag2SO4 | PbSOs AgOH

)2 H)z




2. CoctaBuTh (POPMYJIBI BHICIIMX OKCHIOB DJIEMEHTOB € MOPSAAKOBBIM HOMepoMm: 1)14, 34, 41
2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5) 21, 25, 32

3. CocTaBuTh MOJEKYIAPHBIE (POPMYIIBI OKCHJIOB, TIOAIUCATH XapaKTEP OKCU/IA M COCTABHTH

(bopMyITy COOTBETCTBYIOLIETO I'MIPOKCUIA !

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

2) x70pa co cTenensio okucuenus +1, +3, +5, +7

3) Mapranna co CTerneHbIo OKUCIeHus +2, +3, +4, +7
4. BI)IHI/ICElTI) OTACIIBHO 663pa3JII/IlIHI)Ie, OCHOBHBIC, KUCJIOTHBIC I/Ian)OTepHBIe OKCHUIbI:

A b B r pi| E XK 3 "
1| NaO | CaO CO2 SO3 MgO N .03 | BaO CcoO MnO>
2 | SIO2 ZnO P20s AQ>0 N2O3 CrOs | MnO MnO- NO
3| S0; CO; CaO BeO Li 20 CrO Mn,O3 | SO3 SiO2
4 [ Al,Os | BaO SeO> CuO ZnO Cr03 | MnO2 | CaO CrOs
5| NO N 203 MnO NO; Na.O SO3 NO; FeO P>0Os
6 | MgO | SO ClbOs | SiO; Al,03 [ CO NO AL>03 BaO
7 | FeO SOs Fe.Os3 [ HgO CaOo BaO Ag20 SOs PbO
5. Brmucars HepacTBOPHMBIE OCHOBAHHMS U IEN0UM. J[aTh HA3BAHUSL.
A b B r )l E X 3 u
Naz S NaOH [ CO; SOs Mg(OH | HNOs |Ba(OH) |CO Cu(OH)
Os4 )2 2 2
CsOH | Cu(O HsPO4 | NaOH N203 Cr(O MnO KOH | H.SiO3
H)2 H)
H2S04 | CO2 Ca(oO BeO LiOH CrO Sr(OH) | SOs Sr(OH)
H)2 2 2
Al;O3 Ba(O MgC Cu(OH) | ZnO Cr0s | HMnOs | Ca(O | K3PO4
H)2 (0)) 2 H)2
LiOH HNOz | Mn(O | NaOH HCI CsOH | Fe(OH) | FeO P20s
H)2 2
MgSO [ SO2 LiOH [ H:SiOs [ AI(NOs [ CO NaOH Al BaO
4 )3 Os
Cu(O Ko.COz [ Fe2Os [ Hg(NO | Ca(OH) | Ba(O Ag:SOs | Ba(O | KOH
H). 3)2 2 H). H).




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

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

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

KoBanenrunas
MoJIsipHAast

HNounnas
CBA3b

KoBanenrtnas nenossipas MeTaummyeckas

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

CuSn(cmnaB)

2. TIpousBeauTe COOTBETCTBUE:

Bunrnl cBsasu

BemectBa

1.KoBanenTHas HenossipHas

A) Xnopua KanbIus

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

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

E) Okcun Gapust

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

3aKOHUUTE YpaBHEHUS PEaAKIUMA:

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

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

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

Al + KOH +H20 —

Cl, + Ca(OH), —

HCl + CuO —

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

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



H3PO4 + Zn(OH); — HCI + AI(OH); —

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

Paznen 4. Ctpoenne U CBOWCTBA OPraHUYeCKHX BellleCTB

° 3asaHusl Ha COCTaBJICHUE Ha3BaHUM OpraHM4YEeCKUX COEIMHEHU 10 TPUBHUAIbHON

WY MEXAYHApPOJIHON CUCTEMAaTHYECKON HOMEHKIIATYpE;

1. Hazosute MIPUBEICHHBIE HIDKE
YTJIEBOJOPO,IbI no MexayHapoaHoit Homenkiarype IlUPAK:
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 HWIKE YIJIEBOJOPOIY AaiTe Ha3BaHue mo HomeHkiatype |UPAC,
YKQKHUTE CKOJIbKO TIEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTHUUHBIX aTOMOB yIJIepo/ia
COJIEpP’KUTCA B alikaHe. M3oMepoM Kakoro yrieBoa0poja HOPMAJbHOTO CTPOSHUS SIBISIETCS
JaHHBIN yriieBogopoa? Hanummure er(‘)} dbopmyiry.

a
} CHy-CH; CHy-CHs
HiC~CH, CH H,C~CH-C-Ch,
CH,-CH-CH, HC—CHy ' CH,CH,
CHs

3. Hamummre cTpykTypHBIE (POPMYIBI COETUHEHUH 110 UX Ha3BaHUSM: a) 2,5-
JMMETHUIITEKCCH-3;
0) 2-MOHOMETHJI-3,5- TUITPONTUITHOHAH; B) 2,5
- IUMETUI - 3-HUTPOTEKCaH;

r) 2,3-1UXJIOpPreKcaHoBast KUCIIOTa;



1) 2 - aMuUHOOYTaH.

4. Hanumute CTpyKTYpHBIE POPMYIIBI BCEX COCTMHEHUN COCTaBa: HA30BUTE
MOJIYYCHHBIC COCIUHCHUA.

a) CeH1o; 0) CsH110H; B) CsH11NO:o.
o 3aJaHus Ha COCTABIIEHHE MOJIHBIX M COKPAIIEHHBIX CTPYKTYPHBIX

(hopMyJT OpraHUYECKHUX BEIIECTB OTACIHHBIX KJIIACCOB.

5. Hamummre NoJTHBIC U COKPAIICHHBIC CTPYKTYPHBIC (DOPMYIIHI .

2,2,3,4-TeTpaMeTHIITICHTAH 2,3,6-TpumeTni-3-

STHITENTaH

2,5-mMMeTHreKcen-3; 2-MOHOMETWII-3,5- TUIPOTTHITHOHAH;
2,5 - qumeTn - 3-HUTPOTeKCaH; 2,3-muXIIopreKcaHoBast

KHCJIOTa; 2 - aMUHOOYTaH. 4 - metrnuHTEH-3 2,2-

JTUMETHIIOYTHH -3
6. CocTaBbTe CTPYKTYpHBIE (DOPMYJIBI TPEX AITKHHOB, KOTOPHIE U30MEPHBI 2
MeTuinOyraaueny-1,3.Jlaiite uM Ha3BaHUSL.

® 3anauu Ha omnpezeseHue npocTeneil opmMyibl OpraHMuecKON MOJIEKYJIbI,
HCXOJIs U3 DIIEMEHTHOTO cocTaBa (B %0).

1. KaxoBa ¢opmyna coenvHeHus, B KOTOpOM MaccoBas J0Js Kajlds paBHA
0.565, yraepona — 0.087, kucnopoaa — 0.348?

2. BwiBemure mpocreiinnyro GpOopMyIdy COEIMHEHHS, €CJIH U3BECTEH €ro
AJIEMEHTHBIN COCTaB:

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

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

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

(42.7%)

3. Haiigute MosekynspHyro (GOpMyIy COEIMHEHHUsS a30Ta C BOAOPOJIOM, €CIIH
MaccoBasi 70Js Bojopoda B HeM paBHa 12.5%, a oTHocuTenbHAs MJIOTHOCTH HMapoB
3TOTO BEIEeCTBa M0 BOJAOPOAY paBHa 16.

4. Tlpu cropanuu 3,636r BemecTBa 0Opasyercs 8 T yriaeKucnoro rasa u4,3632 r u
BoJbl. Macca 1 Moip naHHOro BemiectBa paBHa 6O0r. YCTaHOBUTH MOJEKYJISPHYIO
dbopMyny TaHHOTO BEIIEeCTBa.

Paznen 6. PactBopsl

3amaun Ha TPUTOTOBIICHUE PACTBOPOB.
1. Onpenenute, CKOIBKO TPAMMOB BEIIECTBA HYXKHO JUI MPUTrOTOBIEHUS 25 mi 10
M pacTBopa rHAPOKCHIA HATPUSI.

Otser: 10T

2. OmnpenenuTe, CKOJIBKO T BOJIbI HE0OX0IMMO MPpuOaBUTH K 45 T pacTBopa NaOH
(0=6%), 4TOOBI NOTYYNUTh KOHEUHBIN pacTBOpP ¢ MaccoBoi noneit 1%.
3. Ompenenute MacCcoOBYIO JIOJIO BEIIECTBA B paCTBOPE, KOTOPHIH ObLIT MOTy4deH
npubasnenuem 175 r KCI (0=20%) x 1000 r BosI
4. OnpenenuTe MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHIH OBLI MOTy4eH
npubasnenuem 30 r Na,COs x 1000 T BoIBI



3. 3aganus B TecToBOM (popme.

Ne

IIpaBuabH
bIi
oTBeT

Coaepikanue Bonpoca

KoMmnerenuus

Bpems
BBIIOJI
HEeHMSs
( MHH)

BAb

Kaxkoe u3 cyxaeHuil BEpHO Ul 2JIEMEHTOB
(VA rpymmst , IVA rpynmsl, [A rpyriisr)
A)obmias popmysa JeTy4dero
BOJIOpOHOTO coenuuenust RH4 ;

b)He 00pa3yroT neTy4nx BOJIOPOIHBIX
COCTMHEHNH,

B)no 3aBepiieHus 3HEpreTH4ecKoro
YPOBHs HE XBATAEeT TPEX IEKTPOHOB

OKO1

A) Tpem

Cpenu BemecTB, yKa3aHHbBIX B PSIAY
(NHs, O2, HCI, SO2; CaO, HNO3, CI2,
CO2; H2S04, HI, CuClI2, CH4, NH3)
KOJIMYECTBO COCIMHEHNI C KOBAJIEHTHOU
MOJIAPHOM CBSI3bIO PABHO

b) neym B) uersipem

OKOl1

BAb

XuMuyeckas CBsI3b B MOJIEKyIax (030HA U
XJIOpUJIA KaNbIIHsl; CEPHOU KUCIOTHI U
XJIOpUJIa aMMOHHS; CEPHON KUCIIOTHI U
030HAa) COOTBETCTBEHHO

A) KOBaJIeHTHas OJISIpHAsi U MOHHAs,

B) KOBAJICHTHAaJ IOJIApHAasA U KOBAJICHTHAsA
HEIOJIIpHAaA,

B) KOBaJICHTHAas HEIIOJIIPHAs U HOHHAs,

OKOl1

Yem OopeacCIACTCA MCCTO XUMHUYCCKOI'O
JJICMCHTA B HepHO,HH‘ICCKOﬁ CHCTCMC

A)KOJUITHYECBOM HEUTPOHOB B BApE aToMa
B)3apsom sipa
B)maccoii aroma

F) KOJUIMYCCTBOM BJICKTPOHOB Ha
BHCIIHEM SHCPIreTHYCCKOM YPOBHC

OK2

B kakom pARy XUMHUUYCCYKHUC 3JICMCHTHI B
nopsAaKe ocia0JIeHUs UX
HEMETAJNIMYECKUX CBOMCTB

A) Be- B-C

OKO02




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

B3
B4
Il

YcTaHOBUTE COOTBETCBHUE :
THIBI
XUMHYECKHX
peakuuii
A) peakius coeTMHEHUs
b) peaxius paznoxxenus
B) pexuus 3amenienus
I') peakus oOMeHa
npuMepsbI
1)Na2COz+ 2HNO3=2NaNO3z+H,0+CO>
2)P+0,=P,05
3)Cu(OH)2=Cu0O+H.0
4)Zn+ 2HCI=ZnCl,+H>

OKO1

Kakas u3 peakunii siBnsercs
3K30TepPMHUYECKON?

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

4) N2+ 02=2NO-Q

OKO02

B peakiiun oOMeHa y4acTyror :

A) I1Ba CIOKHBIX BEIIECTBA;

b)nBa mpocThIx BemiecTBa;

B) nBa mpocThIX BelecTBa U OJHO
CJIOKHOE ;

I') omHO MpocTOE BemecTBo U OJHO
CJIOKHOE

OKO02

K cunbHBIM 371€KTpOIUTaM OTHOCSTCS :
A)ruapoxkcun xenesa (I1);
b)xpeMHueBas kuciuora;

B)xapOoHar kanbIus;

OKO02




I') kapOonar HaTpus

10.

Peaxiust HoHHOTO OOMEHA UET J10
KOHIIA,ECIIH :

A) B pe3ynbTare peakuuu oopasyercs ras;
B)B pesynbraTe peakunu odpasyercs
0CaJI0K;

B) B pesynbrare peakuuu oOpaszyercs
MaJIOIUCCOLIMUPYIOIIEE COSTUHEHHE;

I') Bce oTBETHI BEpHBI

Jnist ypaBHEHUS peaKIIuy XJIOpUIa MEan
(I)cokpareHHOE HOHHOE ypaBHEHHE HEET
BH/I:

OKO02

11.

A) CUOH+OH™ = CuOHcazox

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

OKO1

12.

Kakoii psin conepKuT UL OCHOBHBIE
OKCHBI:

A) Mn;07, CrOs, SOz, N20s;
B) Na;O, CuO, CrO, FeO;
B) SOs3, P20s, K20, Cuz0;
I') ZnO, SnO, SiO2, NO.

I1K1.1

13.

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

I1K1.1

14.

[IpuBeaute MIPaBUIILHOE Ha3BaHUE
Bemectsa NaoHPOg:

A )ruapokcodocdat HaTpus;

b) runpodocut Hatpus;

B) auruapooprodocdar Hatpus;
I') ruppooprodochat Hatpus

I1K1.1




15.

Kaxo# psig conepKUT TOJIBKO
KHCIIOPOACOAEPKAILUE KACTIOTHI:

A) HF, H2Cr,07, HCI, CH3COOH,;
B) HCIO, H3PO3, HBr, H2SO4;
B) HI, HNO2, HCIO4, H2S;

I') HNOs3, HPO3, H.CO3, HMnO4

OK 01

16.

YkaxuTe MOJEKYISpHYIO hopmyiy
CEpPOBOJOPOTHON KUCIIOTHI:

A) H2SOs;  B) HS;

B) H2SOs; T') H2S20a.

OK 01

17.

VYKaxure psill, CoIep KAl JIUIIb
aM(doTepHbIE OKCHUIBIL:

A) H20, Al,O3, Na0, Ca0O;
B) P.0O3, K20, Cuz0, SO;
B) SnO, ZnO, BeO, Cr.0g;
I') LixO, CO2, NO2, BaO.

[1K1.1

18.

[IpuBeauTe NPaBUILHOE HA3BAHUE CONM
Ba(HCOs3)::

A) rugpokapOoHaT Oapus;
b) ruapocunukar Gapws;
B) auruapokapbonar 6apus;

I') nuruapocunukar Gapus

OKOl1

19.

yKa)KI/ITe IIpaBUJIbHOC Ha3BaHUEC BCHICCTBA
FeOHSOq:

A) ruapocyibdar xenesa (I11);

b )cynbdat runpokcoxenesa (I1);
B )cynbdat rumpoxcosxenesa (111);

I') cynsdur ruapoxcosxenesa (111).

OK 01

20.

[IpuBemute  MOJEKYIsApHYIO  (opmyiLy
a30TUCTOM KHUCIOTHI:

A) HNO; b) HNOg;

B) NHs3; ') N2Oa.

OK 01

21.

VYkaxure psl, coAepKaliui TOJIbKO
KHUCJIOTHBIE OKCHUJIBI:

A) Na2O, Ca0, PbO,, SiOz;
B) SiO2, SOz, N20s, Cl207;
B) Al,O3, ZnO, BeO, Cr20s3;

OKO1




I') Cl.0, CuO, MgO, H20.

22.

[IpuBenure [IpaBUWIBHOE Ha3BaHUE
BerrectBa (ZNOH)3PO4:

A)oprodocdar nunHka,
b) Tpuruapoxcodocdar nuHka;
B) oprodochar rumpokcorrHka;

I') ruapooprodocdar nunka.

OK 01

23.

VYKaxkuTe NpaBUIBHOE HAa3BaHUE COJIN
Fe2(S0a)3:

A) cynedur xenesa (I);

b ) cymsdun xenesa (I11);

B ) cynbdar xenesza (1),

I') cynbdar xenesa (11).

OK 01

24,

Ykaxute MOJIEKYJISIPHYIO bopmyny
rupocyibdara MarHus:

A) Mg(HSO:3)2; b) Mg(HS)z2;

B) MgHSOg4; ') Mg(HSOa)>.

OK 01

25.

I HUAPOKCHUJ TMHKA pearupyeT ¢ KaxJAbIM 13
JIBYX BEILICCTB:

A) KOH u HBr

E)NaQSO4 u NaOH

B)CuO u KNOj

r)Feg 03 " HN03

OK04

26.

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

OK04




27.

OKcHll, KOTOPBIN pearupyeT ¢ TUAPOKCUIOM
HaTpusi, 00pa3ys COJb U BOAY:
A) FeO b) K20 B)SO3 I')BaO

OKO04

28.

Peakuus Mexay KHCIOTOM U OCHOBaAaHUEM
Ha3bIBACTCS:

A) peakiuen coequHEHUs

b) peakuueil HeWTpanuzauuu

B) peakuueit paznoxxeHus

I') peakmueit runparanuu

OKO04

29.

W3MmeHeHue CBOMCTB OKCHIOB OT KMCIOTHBIX K
OCHOBHBIM ITPOMCXOUT B sy BEIECTB, OPMYJIBI
KOTOPBIX:

A)SOs - AlLO3 - Ca0;
B)MgO - ZnO - Fe20s;
B)Na20 - CO2 - SOz;

I")P20s - Fe203 - K20;

OKO04

30.

®opmyna BemnjectBa X B cxeme peaknuu CO, + X =
CaCO; + H,O:

A) Ca(OH)2 b) CaO

B) CaClz, T') NaxCOs

OK04

31.

Bemecrtsa, pearupyromue Ipyr ¢ Ipyrom:
A) CaO n NaOH
B) ALOs u NaOH
B) CuO u H;0
I') CO2 1 HNO3

OK04

32

B nenouke npeBpaleHuit:

S »>X1—503—X2—CuS0:—Xs—CuO —Cu
BerrectBaMu X1, X2 X3 SIBIISITFOTCS
COOTBETCTBEHHO:

A) H2S, H2S0s4, Cu(OH)z;

B) FeS, H2S04, Cu(OH);

B) SOz, H2SO4, CuClz;

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

OK04

33.

BeI_LIeCTBO, KOTOpPOC MOXKET pearupoBaTb C
(pocdopHOI KUCIIOTOM, THAPOKCUIOM HATPHS U
LMHKOM, UMeET (hopMyITy:

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

B) CuCly; I') NaHCO:s.

OK04




34.

Menp HE B3aMMOJAENUCTBYET C:
A) pa30aBiIeHHOW CEpHOW KHCIIOTOM;
b) KoHLIEHTpUPOBAHHOI CEPHOI KHCIOTOI;
B) paz0aBieHHOI a30THOM KUCIIOTOM;

I') KoHIIEHTpHpPOBaHHOI a30THON KHCIOTOM.

OKO04

35.

Bemecrsamu, pu B3aMMOIEHCTBUN KOTOPBIX
00pasyercst CoJb, SBISIOTCS:

A) 1Ie0YHOoM MeTallI U BOAA;

b) ocHOBHEI OKCHA U BOJA;

B) xucnoTHBINA OKCH U IIETOYb;

I') xucnoTHBIN OKCU U BOJA.

OKO04

36.

Cepebpo 13 pacTBopa HUTpaTa cepedpa
BBITECHSIOT BCE METaJLIbI psija;

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

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

OK04

37.

Tonbko comeobpasyronme OKCUIBI HaXOITCS B
pany:

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

B) Al:0;, N20, N20s; T)SiO2, BeO, CaO.

OKO04

38.

Cynsdar xene3a(ll) He MmoxeT OBITH TTOTyUEH
B3aUMOJCHCTBHEM:
A) xemne3a ¢ pa30aBICHHON CEPHOM KHCIOTOM;
b) xene3a ¢ pacTBOpOM MEeTHOT'O Kylopoca;
B) xene3a ¢ pactBopoM cynb(hara MarHus;
I') okcupa sxenesza(ll) ¢ pasbaBiacHHOM cepHOI
KHUCIJIOTOH.

OK04

39.

Coub 1 BOIOpOT 00pa3yroTes mpu
B3aNMOACHCTBUH pa30aBIICHHOW CEPHON KHCIIOTHI
C KaXX/IbIM 13 METAJJIOB psijia:

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

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

OK04

40.

OcHoBaHue 00pasyeTcs MpH B3aUMOIEHCTBUH C
BOZOW OKcuAaa, (opMylia KOTOPOro:
A) Fe0s; B) CuO; B) CaO; T)FeO.

OK04

41.

AMQOTEPHBIMHU TUAPOKCHIAMH SBIISIOTCS
BeIIecTBa, HOPMYIIbI KOTOPBIX:

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

OK04




42.

(I)OpMyJ'II)I TOJIBKO KHCJBIX COJICH 3aIlMCaHbI B
pany:

A) K250., KOH, H2S04, NaHCOs;

B) Fe(HSOx),, CaHPOs, CaCOs, Ca(OH)NOs

B) NH:HSO4, NH:NOs, (NH:):HPO4, (NH:):CO:;
I') NaH:POs, NazHPO4, NaHCOs, NaHS.

OKO04

43.

DopMyJIbl CpeHEl, KUCIOW U OCHOBHOM COJEN
COOTBETCTBEHHO 3alMCaHbl B pSAY:

A) Cu(HSO4)2, Cu(OH)NOS3, CuCl2;

b) CaCO3, Ca(HCO3)2, Ca(OH)CI;

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

I') BaSO4, Ba(OH)NO3, Ba(H2P0O4)2.

OKO02

44,

Bopna pearupyer ¢ KaxXIbIM U3 IBYX BELIECTB.

A)NanSiO;  b) CaOu CO

B) Fe2Ozu Naz0 I') CrOzu Mn207

OKO02

45.

Onpenenure BeuiectBo XB cxeme
npesparienuii: FeO —X— NaCl
A) Fe b) NaOH

B) FeCI2 T) FeSO4

OKO04

46.

Pearupyrot Ipyr ¢ ApyroM B BOJHOM
pacTBope:
A) CaCOz u KOH B) NaCl u Br
B) ZnSOsm Fe  T')KIwuCl,

OKO02

47.

OKCI/II[ KaJlbllusl pearupyeT € KaKJAbIM U3
JIBYX BEILIECTB.

A)HClu KOH  B) HNOsu CO;

B) H2S04u NaCl ') SiOzu CuSOy

OKO02




48.

Al
b5
B3

YCTaHOBHUTE COOTBETCTBUE MEKTY (HOPMYITOi
HUCXOJHBIX BEUIECTB U NPOJAYKTAMU PEAKIIUI
®opmyibl BemecTB [IpoayKThl
B3aUMO/ICIICTBHS

a) Mg + HCl —

6) Mg(OH)2 + CO2 —

B) Mg(OH)2 + HCI —

1) MgCl;

2) MgClz + H

3) MgCl, + H20
4) MgCOs + Ha
5) MgCOs + H.0

OKO04

49,

Oxkcun yraepona (IV) pearupyet ¢ kaxapiM
13 JIBYX BEIIECTB:

A) BOJIOM U OKCHJIOM KaJIbIIUs

b) xucnopomom u okcuaom cepsi (IV)

B) cynpdaTom xanus 1 THIPOKCHIOM HATPUS
I') pocdopHoit KucIO0TON M BOAOPOIOM

OKO04

50.

B pesynbrate B3auMOJICHCTBUS KaKUX
BelecTB o0pazyercs xiopun cepedpa AgCl:
A)Agu HCl  B) AgNOs u HCI

B) Ag20 u KCI T') Ag2S u NaCl

OK04




51.

A3
B3
B2
Il

YCcTaHOBUTE COOTBETCTBUE MEX/1Y Ha3BaHUEM
COeMHEHUs 1 001Iel hopMynoi
TOMOJIOTHYECKOTO psijia, K KOTOPOMY OHO
NPUHAIICKUT: K KOKJOU TO3UINH,
00o03HaueHHO# OyKBOIA, TOAOEpUTE
COOTBETCTBYIOIIYIO O3UIIHIO, 0003HAYCHHYIO
PO

HA3BAHUE COEJVHE
A) Oyren-1

b) nuknonpomnax

B) Oyraamen-1,3

I') rexcan

OBIIAS ®OPMVIJIA
1)CnHazn+2

2) CnH2n-2

3) CnH2n

4) CnH2n4

OKO1




52.

Oo6mas hopmyiia roMOJIOTHIECKOTO psijia
YIJIEBOJ0OPOIOB, K KOTOPOMY OTHOCHTCSI
coequnenneCH,=CH—CH=CH2:

A)CnHanpe+2
B) CnHan-2
B) CnHZn

I') CnHan4

OKO1

53.

Bemectso, CTPYKTypHast dbopmyna

KOTOPOTO

g

CI[E _?_ CH :_}_Clig ¥
CH; )

i Ha3bIBACTC:

A) H-TeKcaH;

b) 3,3-mumerunOyraHn;
B) 2-metun-2-stunbyran
I') 2,2-numeTnnOyraH.

OKO1

54,

dopmyna nponuHa:

A)CH =C—CH,—CHg;
B) CH= C—CH

B) CH=CH—CH=CH;
I') CHs—CH=CH,

OKOl1

55.

CoenuHeHUs, B COCTaB KOTOPBIX BXOJUT
¢ynkunonansHas rpynna —CHO ,
OTHOCSTCS K KJaccy:

A) anperuios; b) ciuptoB ;
B) xap6onoBbIix kucinoT; I') penomnos.

OKO1




56.

TpoiiHas CBA3b MEXK1y aTOMaMU YIJIEPOa
oOpa3yercs B MOJICKYIax:

A) ankuHoB;  b) apeHoB;
B) ankanoB;  I') ankeHos.

OKO1

S7.

K opranmdeckum coeivHEHUsIM, B COCTaBe
KOTOPbIX  HUMEITCS  (PYHKIHMOHAJIbHbIE
rpynnel —COOH u —CHO, otHocsTCS
COOTBETCTBEHHO:

A) KapOOHOBBIE KUCIIOTHI U CIIUPTHI;

b) anpaerust u yrieBoisl;

B) anbnerunsl u cnoxxHelie 3QUpHL;

I') kapOOHOBBIE KUCIIOTHI U AJIbJETU/IBL.

I1K1.1

58.

Bri6epute dopmyny mponaHais:

A) C3HsCHOg; b) C2HsCHO;
B) C3HsCHO; I') C2HsCHO:,.

OKOl1

59.

®dopmyia 2-meTuanpornanoia-1:

A) CH3—CH(OH)—CH>—CHzs;
b) CH3—CH>—CH>—CH>—OH;
B) CH3—CH>—CH>—OH;
I') CHs-CH(CHs)-CH.-OH.

OKO1




60.

BemectBo, cTpykrypHas hopmyiia KOTOPOro

CH,—CH c*’ﬂ
3 | ~oH

CH, HA3BIBAETCS:

A) 2-MeTHIIpONIaHOBas KUCIIOTA;
b) 6yranoBas kucnora;

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

OKO1

61.

OynkunoHanbHyto rpynny —OH conepikar

MOJICKYJIbI:

A) anpaeruios; b) denonos;

B) cnoxubix 3¢upos; ') mpocThix 3pupOB.

OKO1

62.

CoenuHEeHHs, B COCTaB KOTOPBIX BXOJIHT
¢dbyakunonansHas rpynmna —NHpz, oTHOCSTCS
K KJ1accy:

A) HuTpocoenuHeHut;  b) anpaernnos;

B) amuHOB; I') ciupToB.

OKOl1

63.

K npenensHbIM yriaeBoaopoaam (aaKaHam)
OTHOCSITCSI COCTTHEHHUSI:

A)CnHanp+2
b) CnHan2
B) CnHan

I') CnHan4

I1K1.1




64.

K xnaccy npenenbHbIX 0JHOATOMHBIX
CIIUPTOB OTHOCHUTCS:

A) sTaHanb; b) sranou;

B) raunepun; I') benou.

OKO1

65.

YcTaHOBUTE COOTBETCTBHE MCKAY HAa3BaAHUCM
BEIIECTBA U KJIACCOM/TPYIION, K KOTOPOMY(-
011) 3TO BEIIECTBO MPUHAJICHKUT: K KKI0H
MO3ULMHU, 0003HaYeHHOW OYKBOM, o10epuTe
COOTBETCTBYIOIIYIO O3UIIHIO, 0003HAYCHHYIO
uudpoit

HA3BAHMUE BEIECTBA.
A) MeTunoeH301

b) anunun

B) 3-metunbyranann

KIIACC/TPYIIITA
1) anpaerubr

2) aMHUHBI

3) aMHHOKHCIIOTHI
4) yrieBoI0pO/IbI

OKO1

66.

bB

K nukmudeckuM yriaeBoaopoaamM OTHOCSATCS

A) metaH

b) muknorekcan
B) Tonyon

I') 6yraguen-1,3

I1K1.1

67

BI'

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

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

I1K1.1

68.

OCHOBOTOJKHUKOM TEOPUU CTPOCHUS
OpPraHUYEKHX3 BEILECTB SIBJISETCS:
A)Mennenees; b)byrnepos B)3unun
I') MapkoBHUKOB

I1K1.1




69.

Opranuyeckast XuMusi U3y4aer. ..

A)coenuHenus yriepoja OKO1
b)coenunenus kucnopo
B) coennnenus xiopa
I') coenunenus azota
70. K yrneBonam He oTHOCHTCS
A) xkpaxman
b)xneruarka [1K1.1
B) nentun
I') caxaposa
71. Kakoe KoIn4ecTBO M3BECTHBIX aMUHOKHCIIOT
YYacTBYIOT B CHHTE3€ OelKa:
A) 20
B) 30 [1K1.1
B) 100
') 200.
72. C MOMOIIIBIO KAKOH XHUMHUYECKOH CBS3H
HPOMCXOHUT COSAUHEHUE aMUHOKHCIIOT MEXITY
co0oli B MosieKyJie OenKa NEpBUYHON CTPYKTYpBI? [IK1.1
A) mucynbbuanas
b) nentugnas
B) Bomoponnas.
73 Tun peakunu, K KOTOPOMY OTHOCHUTCS
OMBIJICHHUE KHUPOB:
A) rupupoBaHue OK 04

B)ruaposin3 B mieIo4HOM cpesie
B)ruaparanus
I') nerunpupoBanue




74.

BemecTBa, 00pasyromuecs mpu THIPOIH3E
CJIO’KHBIX 3()UPOB:

A)kapOOHOBBIE KUCIOTHI

b) Bona u criupthl

B) ciupTsl 1 KapOOHOBBIE KUCIOTHI
IN)cnupTe! U anbaerus!

I1IK1.1

75.

Bony B onpenen€HHbIX yCI0BUAAX MOTYT
MPUCOEANHUTH 00a yriIeBoA0poaa

A) TeHTaH U TIeHTeH-2

b) sTwiien u 6yraguen-1,3
B) mpomnan u nuknonponax
I")6eH3011 1 IUKIIOTeKCaH

OK 04

76

OCHOBHBIM IIPOJYKTOM PEAKIIMU XJIOPITaHA C

M30BITKOM BOJTHOTO PacTBOpa TMAPOKCH]IA
KaJTUs SBIISIETCS

A) 3THIICH

b) stan
B)atunossrii ciupt
I') sTunar kanus

OK 04

77.

ABJ

OTaH MOXKET BCTYIIaTh B pCaKIUun

A)3amereHus
b)npucoenunenus
B)uzomepuzanuu
INpaznoxenus
J)ropenus

OK 04

78.

Kak Oytan, Tak 1 O€H30J pearupyror ¢

A) ¢ BoJIopoioM

b) 6pomHoii Bogoi
B) kucnopomom

I') xmopoBogopoaOM

OK 02




79.

B peakiuto npucoegMHEHUS € XJIOPOM HE
BCTYIAET:

A) 3THIIeH

b) anerunen

B) 6yran

I')6en3zon

I1IK1.1

80.

Peakuust ruprupoBaHys BOZMOXKHA JUISI
KaX0T0 U3 IBYX BEIIECTB:

A) anieTusIeH U mpoTeH

B)nuzobyran u Oyraauen-1,2

B) ctupon u 6enson

I') uuknonponan u nponax

[1K1.1

81.

Kaxkoe u3 nepeqnciieHHbIX BEIIECTB HE
o0OecIBEYMBaET PacTBOP MepMaHraHaTa
Kanusa?

A) aTeH

b) 6enzon

B) Oyranuen-1,3
I') oatun

OK 04

82.

BrniepBbie cunTe3upoBas OyTaleHOBBIH
KayudyK:

A) Jle6enes B) 3unun C) bytnepor

J1) CemenoB E) MapkoBHUKOB

OK 04




83.

Ora”oa 06pa3yeT npocToii 3pup npu
B3aUMOJICHCTBHH C:

A) xap6oHOBO#1 KUCIOTOH; b) crimpTom;

B) anbnerunom; I') ranorenBoOpOIOM.

OK 02

84

[Ipu noBeiiennu TemnepaTypsl Ha 10°C
(TemnepaTypHbIN KOAPPHUIIUEHT paBeH 2)
CKOPOCTh XUMHUYECKON PEAKIINH
YBEJINYMBACTCS:
A) B2 paza b) B 4 paza
B) B 8 pa3 I')B 16 pa3

[1K1.1

85

®akTop, HE BIMSIOIIMN HA CKOPOCTh
XUMHUUYECKON PEaKIUU:

A) naBneHue b) karanuzatop
B) xonnenTpamust ') popma cocyna, B
KOTOPOM MPOTEKAET peaKius

OK 02

86

J1st cMeIeHHsI XUMUYEeCKOTO PaBHOBECHS
00paTuMoii peakiuu
2S502(1)+02(1)«>2S03(r)+Q B cTOpOHY
MCXOJIHBIX BEIIECTB HEOOXOAUMO !

A) yBETUYHUTH JIaBJICHHE

b) noBeicuTh TEMITEpATYPY

B) nonusuth Temneparypy

I') BBecTH KaTanmu3aTrop

OK 01




87

Al
b2
B1
Il
B1

YcTaHoBUTE COOTBETCTBUE MEXAY (pakTopom
U CMEIIEHUEM PaBHOBECHS JUIsl peaKLuy,
ypaBHEHUE KOTOPOU
CoHa(r)+H2(r)«>C2He(r) + Q

dakrop

A) IloBbllieHue qaBieHus

b) YBenuuenue remnepaTypbl

B) YBenunuenue xonnenrpanuu Cz2Hs

I') Ymenbmienne konnentpanuu C2He
) Ilpumenenue karaauzaropa
IHonoxenue paBHOBeCUSA

1) Cmectutcs BIpaBo

2) CmecTHTCS BIICBO

3) He m3menurcs

OK 02

88.

CKopocTh TOMOTEHHOW XUMHUUYECKON peaKiuu
MPOMOPIHUOHATIbHA H3MEHEHUIO:

A) KOHIIEHTpAIIUX BEIIECTBA B €IUHUILY
BPEMEHU;
b) macchr BemecTBa B equHuIe 00BEMA;

B) xosmuecTBa BelecTBa B €IMHAIIE 00bEMa;
I') 06BEMma BerecTBa B X0/1€ PEAKIIHH.

OK 02

89.

BI'

Ckopoctb peakiuil Fes) + H2SO4 (pp) =
FeSO4 (pp) + H2 () + Q moBeIcUTCA TTpH

A) NOHWKEHUH TaBJICHUS

b) pa30aBiieHun pacTBOpa KHCIOTHI
B) nonmwxkenuun temnepaTypbl

I') u3menpuenun xenesa

OK 02

90.

PactBopeHue kakoro BewecTBa B BOJE
COIIPOBOXIAETCS BbIACICHUEM TEILIOTHI:
A) cepHOM KHCIIOTBI

b) amMuauHoO# cenuTpbl

B) nutpara cepeGpa

OK 02




91.

Crioco0 OYMCTKY MTUTHEBOU BOJBI B OBITOBBIX
YCIIOBHSIX:
A) oTcTanBaHME B TEYECHHUE HECKOJIbKUX
4acoB
b) xunsuenue
B) npumenenue crienaibHbIX
¢uIbTPOB
I') punpTpoBanue yepes macio

OKO07

92.

BriGepuTte yrBepx)ICHUE, KOTOPOE
XapaKTepu3yeT pacTBoOp:

A) HEOJHOPOJIHAS CMECh Pa3HBIX BEIIECTB
b) xumnueckoe coequHeHne

B) onHopoaHast cMech BelecTs

[1K1.1

93.

Bri6epute THI TUCTIEPCHO cUCTEMBL, B
KOTOPOil pa3Mep 4acTHUl] — MOJIEKYJIbl, HOHBI:
A) cycnieH3us

b) rpybonucnepcHas cucrema

B) uctunaHBIN pacTBOp

I1K1.1

94

Kak n3MeHsieTcst pacTBOPUMOCTB TBEPBIX
BEIIECTB B BOJIC C TIOBBIIICHHEM
TEMIIePaTyphI:

A) Bceryia yMeHbIIACTCS

b) Bcerna yBenmunBaeTcs

B) He m3mensercs

I1K1.1




95

PactBopuMocCTh — 310!

A) KOJIMYECTBO MOJIEH BEIIECTBA,
crocoOHOe pacTBOPUTHCA B | 1.
pacTBopa;

b) macca BemiectBa (1),
criocoOHast pactBopuThes B 100r
(mm 1000 r) pacTBOpHUTENS;

B) xumnueckoe KoJIn4ecTBO
BEIECTBA, CIIOCOOHOE
pacTBOpUTKCS B | KT pacTBOPA;

I') konruecTBO MJI BeliecTBa,
CIOCOOHOE PacTBOPUTHCS B |
MOJI€ pacTBOPA.

I1K1.1

96.

beH3uH nmpu noskape Heyb3s TyIIUTh
A) BOJIOM;

b)meckowm;

B) npoTHBOTIOXKAPHBIM TIOJIOTHOM;
I'orumerymurenem

OKO07




97

Bepubl 11 cienyroniye CyxJaeHust 0 IpUro
TOBJICHUHU PACcCTBOPOB U MpaBuiiax Oe3orac
HOTO OOpaIeHus ¢ BenecTBamu?

A. I'oTOBUTH pacTBOPHI KUCIIOT (YKCYCHOM
, IUMOHHOM | JIp.) B JIOMAIITHUX YCIIOBUSX
B AJIIOMUHHMEBOM MOCYI€ HE

PEKOMEH TyeTCsl.

b. [Ipu nonaganuu pactBopa MIEI0YU Ha K
0Ky PYK CIIeTyeT MMPOMBITH 000 KEHHBIN

y4acTOK BOJIOM U 00paboTarth

pacTBOpPOM OOPHOM KUCIIOTHI.

A) oba Bepubl  b) BepHO TONBKO A

B) BepHo Tonibko b 1') 06a He BepHBI

OKO07

98.

Coin BEICIINX KHUPHBIX KHUCJIOT C YHUCIIOM
yraepoaHbx aToMoB Cio-Cig —

A) wmbuta; B) Oenku; B) Butammmsr, I)
OCHOBAHHSI.

OK 07

99.

Yro sBisieTcs pe3yabTaTOM BO3JICHCTBUS
XMUMHUYECKUX BHIOPOCOB B OKPYKAIOIIYIO

cpeny?

A) 3acyxa

b) HaBoiHEeHME

B) kucnoTHBIC 105KIU
I') pamuanus

OK 07

100

Kaxkue BemiectBa HCHIONB3YIOTCS B BUIE
TomauBa’?

A) rimanepuH

b) metan
B)cnoxubie 3¢upsl
I') menoyn

OKO07




4. OneHo4HbIe cpeAcTBA Py0eKHOro (TeMaTHYeCKOr0) KOHTPOJIsI 110
o0meo0pa3oBaTeabHOM y4eOHO Aucuuniaude " Xumus'"

PyOexxHbIii  (TeMaTWdeckuil) KOHTPOJIbE 1O  00meoOpa3oBaTenbHON — y4eOHOM
JTMCUUIUIAHE «XUMUS» TPOBOIUTCS B (JOpPME MPOBEPOUYHBIX PadOT MO pa3zaeraaM OCHOBHOTO

MOIYJd Ha OTACIBbHBIX 3aHATUAX, KEHCOB.

4.1. Paznen 1. Pazgen 2. Ilpomepounas padora «CTpoeHue BemecTBa M
XUMHYECKHE PeaKum

KonTtponbHas paboTa COAEPKUT YEThIpE BUJIA 3a/ITaHUN:

1. 3amaum Ha cocTaBjeHHE XMMHYCCKHX (DOPMYJ IBYXaTOMHBIX COCJAUHEHHM 10
HX HA3BaHHIO.

2. 3ajgauM Ha COCTaBIIEHHE YyPaBHEHHWM peaKkIMi: COCIAUHEHHUS, 3aMEIIECHHUS,
pa3ioeHus, 0OMeHa M PeakIuii ¢ y9acTHeM KOMIDICKCHBIX COCAMHCHHI; OKUCITUTEIHHO -
BOCCTaHOBHTEJIHHBIX PEAKITUH.

3. 3amaHus Ha COCTaBJE€HHE MOJICKYISIPHBIX W HWOHHBIX PEaKIUil THAPOJIH3a
COJICH, YCTAaHOBJICHUE H3MEHEHUS KUCIIOTHOCTH CPE/Ib.

4. 3amaun Ha pacyeT KOJIMYCCTBEHHBIX XapaKTEPUCTUK [0 yPaBHEHHUSIM
XUMUYECKUX PEAKIMHA: MacCOBOM WM OOBEMHOM JOJHM BBIXOAA MPOAYKTA PEaKIHh
COCIMHEHHUS OT TEOPETUYECKH BO3MOXKHOTO; OOBEMHBIX OTHOIICHWHA Ta30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHUK HCXOIHBIX BEIIECTB W IPOJYKTOB PEAKITUH; MacChl
(oObeM, KOJIMUECTBO BEIIECTBA) MPOJIYKTA PEAKIMH, €CIIM OJIHO U3 BEIIECTB JaHO B BUJE

pacTBopa C OIpeIe]ICHHON MaccoBO J10J1el pacCTBOPEHHOT'O BEILIECTRA.

1 BapuaHT 2BapUaAHT

1. Z[OHI/IHH/ITC YpaBHCHMUA, ypaBHHfITe, COCTAaBbTC ITOJIHBIC U COKPAIICHHBIC HOHHBIC
YpaBHCHMUA.

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

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

Zn Bra + H2SO3 = Mn Cl; + KOH =
2. HpOCTaBLTC CTCIICHHU OKHCJICHHA 3JICMCHTOB B CIICAYIOIIUX COCAUHCHUAX.
BizOs, Gay0s3, CC|4, HMnO,4 FeO, PbOz, PC|5, HC|O4,
H2Cr207, H2CrOg4, SNSo. XeF4

3. OnpeneJmTe TUN XUMHYECKOM CBSI3H B JAHHBIX BCIICCTBAX, JOKAXUTC 3TO C
IIOMOIIIBIO CXEM.

KCI, O2,PH3, Ag, Cl2, NaBr, MgClz, Hz, SOz, Cu, Nal, F, Fe,

4. PacctaBbTe KOI(DGHUIUEHTHI, ONPEACITUTE THIT PEAKITUH:
a) Mg + N2 ->Mg3N2 a) C +Cr2 O3— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 B ) NaOH + H2SO4 — NaxSOs + H20 + Q

5. o ypaBuenwuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BBIYUCINUTE KOJIMYECTBO BEIIECTBA ME/IH,
ecnu B peakiuio ¢ xinopuaom meau (I1) Berynumno 480 r maraus.



4.2. Paznen 3. CTpoeHne U CBOIICTBA HEOPraHNYECKHUX BelIeCTB.

IIpoBepounas padora «CBoOICTBA HEOPraHUYECKUX BEIIECTB)»

[Ipoyepounas pabota COAEPKUT TPU BUAA 3aTaHUI:

1. Bamaum Ha pacueT MaccoBOW M0 (MAacChl) XUMHUYECKOTO 3JIEMEHTa (COCAMHEHHS) B
MoJieKyJie (cMech).

2. Tlpaktudyeckue 3aJaHust 0 KiacCH(PUKAI[MKH, HOMEHKIATYPE ¥ XUMHUYECKUM (hOopMyIiam
HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB: OIpPEJENIEHNE Kilacca HeOPraHWYECKUX BEUIECTB,
HAa3bIBaTh HEOPraHUYECKHE COCIUHEHUS M0 MEXITyHAPOJHONW M TPHUBUAIBHON HOMEHKIIATYpE TI0
XUMUYECKUM (hopMysiam.

3. 3amaHus Ha COCTaBIIEHHE YPaBHEHHM XHMHYECKHX PEAKIUN C y4acTHEM IPOCTHIX U
CJIOHBIX HEOPTaHUYICCKUX BEIIECTB: OKCUIOB METAJJIOB, HEMETAIOB M aM(OTEPHBIX dJICMEHTOB;
HEOPTaHWYECKUX KHCJIOT, OCHOBAHMW W aMQOTEPHBIX THIPOKCHIIOB, HEOPTAHWUYECKUX COJICH,
XapaKTEePU3YIOIINX UX CBOMCTBA M CITOCOOBI TIOTyISHUS.

1-eapuanm.

1. lans! BemectBa: xmopua menu (I1), consnas kucnora, okcua mean (II), ruapoxen st kamus, OKCHI
dbocdopa (V), okcun kamust, Cyabdar Kaiust HaTpus, cepHasi KHCIIoTa, cyibdar xxenesa (I11), ruapoxcuy
TFOMHHWUS, TUTHIpoopTodhocdar Kamus, yrapHblid a3, ruapokcu amoMuHus. CoctaBbTe (HOPMYITHI
BEIIIECTB M PACIIPEACINTE WX M0 OCHOBHBIM KJIacCaM HEOPTaHMYECKUX COCTUHEHUHN.

2. Hanummvre ypaBHEHUSI XUMUYECKUX PEAKIUH, C MTOMOLIBIO KOTOPBIX MOKHO OCYILECTBUTH CJIEIYIOLINE
MIpEBpALICHUS:

Fe — Fe203 — FeCls — Fe(OH)z — Fe2O3 — Fea(SO4)z — BaSO4

VYKaKHATE TUIT KAXKA0H XUMHUYECKOH peaKIIiu.

3. C KakuMU H3 MEPEYUCICHHBIX BellecTB OyaeT pearuposaTh okcua Kaius: SO2, NaOH, HCI, H2O, Ca0,
0., Cu(OH).? Hanumiute ypaBHEHUST BO3MOYKHBIX PEAKIIUI.

4. CocTaBbTe YpaBHECHUS] XUMHUECKUX PEAKIUI, CXeMbI KOTOPBIX JIAaHBI HIKE!
1. Mg+ ... > MgSOs+ H;
2. SOz3+ ... —» CaSOs4
3. Ca(OH)2+ ... —» ...+ H0
4. P05+ ... > NasPOs+ H20
5. K3SO4+ ...— BaSOs+ ...
6. CaCOz+...— H20+ ...+ CO2



2-BapHAaHT.

1. Nanbl BemecTBa: cynbhaT amoMuHus, THapokcu xenesa (1I), okena HaTpusi, a30THCTast KUCIIOTA,
THJIPOKCOXJIOPU/] MarHHsI, OKCHUJ] IIMHKA, TUAPOKCU KaJIbIIHSI, CEPHUCTAsI KUCIIOTa, opTodocdar Kamus,
xyopu anmoMmuaus, cyabhun xkenesa (1), yrnexucnerii ras, cumukat xpoma(Il). CocraBbTe hopmysns
BELIECTB U PACIpPECIIUTE UX [0 OCHOBHBIM KJIaCCaM HEOPTraHUYECKUX COEAUHEHUMN.

2. Hanummre ypaBHEHUS XUMUYECKUX PEAKIUH, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOIINE
[IpEBPALLEHUS:

Zn — ZnO — ZnCl, — Zn(OH)2 — ZnO — Znz(PO4)2 — P20s

VYKaxuTe TN KKI0W XUMUYECKON peakivu.

3. C xakuMu H3 MEePEUUCICHHBIX BEIIECTB OyIeT pearupoBaTh cepHas kucinora: KoO, HCI, NaOH, Mg,
N20s, CuCl,, Cu(OH)2? HanuiuTe ypaBHEHHS BO3BMOYKHBIX PEaKIIHA.

4. CocTtaBbTe ypaBHEHUS] XUMHUYECKUX PEAKIIMI, CXEMbI KOTOPBIX JIaHbI HIXKE:
1. SO2+ ... - KoSO3
2. Ba(OH)2+ ... > ...+ H20
3. Ca+...— Ca(NO3)+ H;
4. N20s+ ... = LiNOs
5. KCI+...—> AgCl + ...
6. FeCls+ ... — ...+ Fe(OH)3



4.3. Paznen 4. CTpoeHne 1 CBOiicTBa OPraHMYecKUX BeleCTB.
IIpoBepounasi pa6ora «CTpoeHue H CBOHCTBA OPraHNYeCKUX BeLEeCTB)
[To uroram u3ydenus pazzaena 4 oOyqarommuecs OyyT CIOCOOHBI:
- OIpeAensaTh IPUHA]JIEKHOCTD BELIECTB K  PasJIMYHBIM KJ1accaM
OpPraHMYECKUX COEAMHEHUI; TOMOJIOTH U U30MEPBI;
- Ha3blBaTh H3YYEHHbIE BELIECTBA 10 «TPUBHAJIBHOW» WM  MEXIyHapOJIHOU
HOMEHKJIATYpE;
- XapakTepu30BaTh CTPOECHUE U XUMUYECKHE CBOWCTBA U3YUYEHHBIX OPraHUYECKUX
COCITMHEHUH;
- OOBSCHATH 3aBUCUMOCTb CBOWCTB OPraHMYECKHUX BEIIECTB OT UX COCTaBa U
CTpOEHUS;
- TPOBOJUTH BBEIYUCIICHUS 110 XUMHUYECKIM (pOpMysaM U ypaBHEHHSIM.
TemaTnueckuii KOHTPOJIb OCYIIECTBIIACTCS METOI0M TecTupoBanus (1) uinu B popme
MMCBMEHHOM paboThl, BKIIIOYAIOIIEeH pakTuieckue 3aaanus u 3aaaqn (II).



1. BemecTBO, COCTaB KOTOPOTO BhIpAKEH MOJCKYIsIpHOU (opmynoit C3Hg, OTHOCHTCS K Kilaccy:

1) Apensr 2) aJIKaHbI
3) AJKeHbI 4)aIKHHbBI
2. Haspanwue BemectBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH A)
Oyranou-2 b) mnenranon-2
B) 2-metunOyranon-4 r) 3-MeTminoyranos-1
3. BemectBo, nmetomee popmyny CHo=CH> Ha3biBaeTcs:
1) STUIIEH
2) TITUIIEPHH
3) HPOIAHOII
4. BermectBo, Ha3zBaHHE KOTOPOTO MPOITHOHOBAsST KHCIIOTa, UMEET hopMyITy:
1) C2HsOH
2) (C™2NH
3) CH3-CH,-COOH
4) C3HyOH
5. JIstst aTKaHOB XapakTepHA PeaKIlust:
1) npucoeuaeHns Ho
2) XJIOPUPOBAHMS HA CBETY

3) obGecupeunBanus pactsopa KMnO4

4) HOJUMEPH3ALMU

6. MeraHou pearupyer c:

1) HATpUEM

2) BOJIOM

3) BOJIOPOIOM

4) METaHOM

7. VKCyCHas KHCIIOTa BCTYIAET B PEAKIMIO C:
1)  AgNO3

2) NaCl



3)
4)
8.

Na2CO3
H20

BepHsbl 11 yTBepKIACHUSA:

A. AMMHBI IPOSIBIISIIOT OCHOBHBIE CBOMCTBA

b. AMMHOKHUCIIOTBI IPOSBIIAIOT TOJIBKO OCHOBHBIE CBOWCTBA

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

10.

1)
2)
3)
4)

11.

BEPHO TOJIBKO A

BEPHO TOJIbKO b

BEPHBI 00a yTBEPKICHUS

HEBEPHO HU OJTHO U3 YTBEPIKICHHIA

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

peakmuel IpUCOeIMHEHUS, MPOTEKAIOIIEH TI0 HOHHOMY MEXaHHU3MY

B peakmuio «cepeOpsiHOTO 3epKayia» (C aMMHAYHBIM PACTBOPOM OKCHIA cepedpa)
BCTYIIAET:

ATaHOI

TIII0KO03a

TIIALEPUH

Kpaxmai

YcTaHOBHUTE COOTBETCTBUE MEKy HA3BaHHEM BEIIECTBA U KJIacCOM (TpyIIOit)

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

HasBanue BEUICCTBaA
A) CH3sCOOH

b)CH3-CH2-CHs
B)CH>=CH-CH,-CH3
I') CHs-CH2-OH

Kinacc opranndeckux coeTuHeHUI

1)
2)
3)
4)
5)
6)

12.

OJJHOATOMHBIC CITMPTBI
YrJIeBO bl

Kap6OHOBLIe KHCJIOThI
ApOMATUYCCKUC YTITICBOAOPOAbI
HCTIPCACIIbHBIC YTJTICBOAOPOAbI
NpEACIIbHBIC YTIICBOAOPOAbI

B cxeme npespateHuit



15000C KaT +Br;

CHa X1 OcH3011 X2 BelllecTBaMu
X1 1 X2 COOTBETCTBEHHO SBIISIOTCS:
1) aleTUIIEH
2) STUIIEH

3) OpoMOeH3011

4) XJI0pOEH30T
5) benon
6) LUKJIOTEKCAH

13. Ompenenure MoneKyIspHy0 (GopMyily BemiecTBa, cojepkariero 37,5% yriepoma, 50%
kuciopona u 12,5% Bomopoma. OTHOCUTENbHASI TUIOTHOCTH IMApOB 3TOTO BEIIECTBA TIO

BOJIOpOY paBHa 16.

1) CH3OH

2) C2HsOH

3) HCOOH

4) CeHsOH

14.  CkonbKo JIUTPOB BOAOPOIa MOTpeOyeTcs st oOpasoBanus 10,2 T 3TUIOBOTO CIIUPTA K3

areTanabAeTH/Ia, €CIIM BBIXO/I MPOayKTa peakiun cocrapisiet 80%?

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

4) 1172



5. Bonpocs! s quddepeHIEpoOBaHHOI0 3a4eTa

1. Ilepeuncnure OCHOBHBIC MOHATUSI XUMUHU.
2. Kak oTmuuTh (hpruznyeckoe sSBICHUE OT XUMHUYECKOT0?
1. Kakue cBoiicTBa XMMHUYECKUX 3JIEMEHTOB U3MEHSIOTCS IEPUOANYECKU ?
2. TlokaxwuTe B IEPUOAMUYECKON CHCTEME TIEPUOIBI XUMUIESCKIX DJIEMEHTOB M OOBSICHUTE
W3UYECKUHN CMBICIT IIEPUOIA.
3. TlokaxwuTe B IEPHOAMUECKON CHCTEME TPYIITBI XUMUISCKUX JIEMEHTOB M OOBSICHATE
(bu3HYECKUI CMBICT ICJICHHSI 3JICMEHTOB Ha TPYIIIBI M [TOATPYIIIIHL.
Yem xapakTepusyrores S-, p-, d- u f-anementoi?
CKOJIbKO IPOCTPaHCTBEHHBIX OPUEHTALIUN BO3MOKHO JUISl S- U P-3JIEKTPOHOB?
CohopmynupyiiTe onpenenieHue MOHITUS «XUMUYECKask CBSA3bY.
OxapakTepu3yiTe KOBaJECHTHYIO CBs3b. Kakue BUbl KOBAJICHTHON CBSI3U BaM U3BECTHBI?
[IpuBenuTe mpuMeEpsL.
ChopmynupyiiTe onpenereHue NOHITHS «AJEKTPOOTPULIATETEHOCTDY.
9. Vxkaxwure 001aCTH MPUMEHEHHS] KOMIUIEKCHBIX COSTMHEHNUN Ha KeJIE3HOIOPOKHOM TPAHCIIOPTE.
10. Oxapaxrepu3yiTe 0COOCHHOCTH BOJOPOJIHON CBSI3H, €€ BIMSHUE HAa CBOWCTBA BEIECTB.
11. Yewm otnmuarorcsi aMop(HbIE BEIIECTBA OT KPUCTAIIIOB?
12. Chopmynupyiite omnpeneneHne MOHITHIA «PacTBOP», «PACTBOPHUTEIBY.
13. Tlepeuncnure OCHOBHBIE CITOCOOBI BRIPAKEHHS KOHIIEHTPAIIH PACTBOPOB.
14. Kakwue BemniecTBa Ha3bpIBAIOTCS AIEKTPOJIUTAMU U HEDJIEKTPOIUTAMU ?
15. Omnpenenute BaJIEHTHOCTb U CTENEHb OKUCIEHHS aTOMOB B BemecTBax ¢ popmynamu: N2, NFsz,
NHs, H202, F2, SO2, SO3, N2Os.
18. Onpenennute MaccoBYIO JIOJIIO CEPHI B Cylb(are AByXBaJI€HTHOTO MeTal1a, 7,2 T KOTOPOTO
TIPU PEaKIuu ¢ U30BITKOM XJtopuaa 6apust oOpazoBanu 13,98 r ocajaxka.
19. Kakoit 00beM XJI0pOBOAOPOAa MOXKET OBITH TIoSTydeH u3 40 1 xmopa?
20. Oxcua Banaaus (V) moaydaroT CKUTaHUEM TMTOPOIITKa MeTallia B Kuciaopoae. Paccuuraiite
Maccy BaHaus, HEOOXOMMYIO TSl TIOJTy4eHHs OKCuaa Maccout 50 r.
21.CocraBbTe 2JEKTPOHHBIC (POPMYJIIBI JJIEMEHTOB C MOPSIKOBEIMU HOMepamu 23, 33.
UeM oTIMYarOTCs UX JIEKTPOHHBIE (OPMYITHI?
22. B 200 mu1 Bogsl pactBopruin 4,0 T okcuaa 6apusi. Onpeaennure MacCoBYO A0JTIO
PacTBOPEHHOTO BEIECTBA B PaCTBOPE.
23. Hanuiute CTpyKTypHBbIE (OPMYJIBI CIAEAYIOMINX YIIIEBOIOPOAOB:
a) 2,2-numeTtwiponad; 0) 2,2,4-TpuMeTHIITICHTaH;
B) 2-MeTWI-3-3TUII0yTaH; ) 2,3-1uMeTHiI0yTeH-1.
24. CocraBbTe YpaBHEHHUS PEAKIIMH, COTJIACHO CXEMe:
C — CHs4 — CH3Cl — C2Hg — COo.
25. Hanumure dhopMyy Ui ONpeIesieHrs CKOPOCTH XUMUYecKor peakiiuu. OT Kakux
(haKkTOPOB 3aBUCUT CKOPOCTh XUMUYECKOM peaKIuu?
26. Kakue peakiuu Ha3biBatoTcst 00patumbiMu ?Copmynupiite npunnui Jle [larensbe.
27. Ha3oBuTe XapaKkTepHbIE [[BETHBIC PEAKIINHU OCIKOB.
28. Urto Takoe peakuus drepudukanuu? Jlaite onpeneacHue NOHATHIO "ClI0XHBIE dpupb!"”
29. IIpuBeaute npuMepbl MOHO-, IU- U MOJIUCAXAPHUJIOB
30. Kakoii ra3 Beigensiercs B aroMocepy IMpu CKUTaHUHU TOTUINBA?

No ok

©



III. OIIUCAHUE OPIAHU3AIIMU OLEHUBAHUSA U NPABUJI OIIPEAEJIEHUSA
PE3YJIbTATOB OLIEHUBAHMUSI.

YpoBeHb IOATOTOBKK O0YHYarOIIUXCS IO 001e00pa3oBaTeIbHOM yIeOHOH AUCIIUIUIMHE OIICHUBACTCS
B Oamiax: «5» («OTIMYHOY), «4» («XOpoIioy), «3» («yHIOBIECTBOPUTEIBHOY), «2» («HEyIOBIIe-
TBOPUTEIIBHOY) .

Onenka «omauuno» - OOy4AlOIIMKCS TIOKAa3bIBACT IMIOJIHBIE M TJIyOOKHE 3HAHHS
MPOrPaMMHOTO MaTepHaia, JOrMYHO U apTyMEHTHPOBAHO OTBEYAET HA MMOCTABJICHHBIA BOIIPOC, a
TaKXKe JOIMOJHUTEIbHBIE BOMPOCH], MOKA3bIBACT BHICOKMH YPOBEHb TEOPETUUECKUX 3HAHHM.
[IpakTnueckyro yactsb BbinosiHgeT Ha 100%.

Onenka «xopowto» - O0OydYalOUIMICA TOKA3bIBACT TIIyOOKHE 3HAHHS IPOrPAMMHOTO
MaTepHuaia, TpaMOTHO €T0 M3JIaraeT, JOCTATOYHO IOJIHO OTBEYAET Ha MOCTABJICHHBIA BONPOC U
JOTIOJTHUTEIBHBIE BOIPOCHL, yMeENo (GOpMYyIHpYyeT BBIBOJABL. B TOXXe BpeMs IpU OTBETE
JOITYCKAeT HECYIIECTBEHHBIC MOTpentHOCTH. [IpakTudeckyro 4acTh BeIoTHsIET Ha 90%-80%.

OneHka «yoosremeopumenvHo» - OOYJAIONIUNCS TIOKa3bIBA€T JOCTATOYHBIC, HO HE
riIyOOKHe 3HAHHS MPOrPaMMHOTO MaTepuaia; MpU OTBETE HE JOMyCKaeT TPyOBIX OIMMOOK WIIH
MPOTHBOPEUYUH, OTHAKO B (QOPMYTHMPOBAHMH OTBETA OTCYTCTBYET JOJDKHAS CBSI3b MEXIY
aHaJM30M, apryMEHTaled W BBIBOJAaMH. Iyl MONydeHHsl MPaBHIBHOTO OTBETa TpeOyeTcs
yTOYHSIONME Bonpockl. [IpakTryeckyro yacTh BeimosHseT Ha 70%-60%.

OmneHka «HeyoogremeopumenbHo» - 00yUJAIOIINNACS TTOKa3bIBACT HEJAOCTATOYHBIC 3HAHUS
MIPOTPaMMHOTO MaTepuaia, He CocoOeH apryMEeHTHPOBAHO W IMOCIENOBATEIbHO €ro M3iararsb,
JOITyCKaeTCs TPyOble OMMOKH B OTBETAX, HEMTPABHIHLHO OTBEYAET HA MOCTABICHHBIN BOIIPOC WIIN
3aTpyaHseTcs ¢ oTBeToM. [IpakTudeckyro yacTh BBITIOTHsET Ha MeHee 50%.

Hughgpepenyuposanmwiii 3auem TPOBOIUTCS B TIEPUO,T IK3aMEHAITMOHHOW CECCHH,
YCTaHOBJIEHHOW KaJICHJAPHBIM YUeOHBIM rpaduKoM, B pe3ylibTaTe KOTOPOTO Mpero1aBaTeeM
BBICTABJISIETCSI UTOrOBAasi OLEHKA B COOTBETCTBUU C MPaBUJIAMH OIIPEICIICHUS PE3YIbTaTOB
OIICHUBAHMSL.
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