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COJAEPKAHUE

OBLIASA XAPAKTEPUCTUKA PABOYEN IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIbHON YYEBHOM JUCIHUILIVNHBI

. CTPYKTYPA U COJEPKAHUE OBIIEOBPA3OBATEJILHOI YYEBHOIA
TACIATLITAHBI

. YCJOBHUSI PEAJM3ALIUM OBLIEOBPA3OBATEJILHOW YYEBHOI
TACIATLITAHBI

. KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHMA
OBIIIEOBPA30OBATEJIBHOM YYEFHOU JUCHUILIAHBI



1. OBLIASA XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBbI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCHUIIVIMHBI «XUMMWS»

1.1 Mecto aMCHMILIMHBI B  CTPYKTYpe OCHOBHOW mpodeccnoHaIbHOM
o0pa3oBaTe/IbHO NPOrPaMMbl
Oo6meoOpa3oBatenpHas yuebnas mucruummHa OV]J[.07  «Xumus» u3zydaercs Ha

0a3oBOM ypoBHE B  00meoOpa3oBaTeNbHOM IMKJIE Yy4eOHOro IUlaHAa  OCHOBHOM
npodeCCHOHAIBHON 00pa30oBaTeIbHOM ITporpamMmsl cieruanbHocTr 35.02.16 Dkcrutyaranus 1
PEMOHT CEJIbCKOXO3SICTBEHHON TEXHUKU U 000py10BaHuUs

1.2. Heau wm 3agauyM JUCHMIUVIMHBI — Tpe0OBaHUSI K Ppe3yJbTaTaM OCBOEHHS
001eo0pazoBaTe/JIbHOM Y4eOHOM JUCUMIIIIUHBI:

1.2.1. Henu 1 3aga4u o01eodpa3oBaTeIbHON y4eOHON TUCHUIINHBI
DopMHUpOBaHHE Yy CTYACHTOB IIPEACTABICHUS O XUMHYECKOM COCTABIIIOLIEH
€CTECTBCHHOHAYYHOM KapTUHBI MHpa KaK OCHOBBI INPUHATUS DPEIIECHUM B JKU3HECHHBIX U
IIPOU3BOJCTBEHHBIX CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJCHNS B IPUPOJHON CpeLeE.
3agauyu AMCHMILINHBL:
1) chopmupoBaTh MOHUMAHWE 3aKOHOMEPHOCTEH TPOTEKAHWs XUMHYECKHX IPOIECCOB U
ABJICHUM B OKPYJKalOIIEW cpene, LENOCTHOM HaydYHOM KAapTHHBI MHUpPa, B3aUMOCBS3H H
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HAYK;
2) pa3sBUTh YMEHHs COCTaBIATH (DOPMYJIBI HEOPraHWYECKUX W OPraHMYECKHUX BEIIECTB,
YPaBHEHMsI XUMHUYECKUX pEaKLUui, OOBSICHATh WX CMBICI, WHTEPHPETUPOBATH PE3yJIbTaThl
XUMUYECKHUX IKCIIEPUMEHTOB,
3) chopMupoBaTh HABBIKM MPOBEACHUS TMPOCTEHININX XUMHYECKUX HKCIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C coOJNIIoJIeHMeM MpaBuwil 0e30MacHOro oOOpalleHuss € BeLeCTBAMU U
71a00paTOPHBIM 000PYIOBaHHUEM;
3) pa3BUTH YMEHHUS UCIONB30BATh HHOOPMAIIUIO XUMHUYECKOTO XapaKTepa u3
pa3INYHBIX UCTOYHUKOB;
5) chopMUpOBaTh YMEHHS MPOTHO3UPOBATH TIOCJIEICTBUS CBOEH JIEATEIBHOCTH U
XUMHYECKUX TPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX ITPOLIECCOB;
6) chopmupoBaTh MOHUMAHUE 3HAUUMOCTH JOCTHKEHUN XUMUYECKON HAyKH U TEXHOJIOTUH AJIs
pa3BUTHUSA COLIMAIIBHON u IIPOU3BOJACTBEHHOU chep.



1.3.1. Mnanupyemble pe3y/ILbTaThI 0CBOEHHS 001e00pPa30BATENLHOI y4eOHO0ll JucHUILIHABI B cooTBeTcTBHH ¢ ®T'OC CIIO uHa

ocHoBe ®I'OC COO

Kon n
HAHMEHOBHE IInanupyembie pe3yibTaThl OCBOCHHA
(popmupysix AUCHUILINHBI
KOMIIeTeH I i
Oo0mue JucuMnimHapHbIe
OK 01. B yacTu Tpy10BOTr0 BOCIMTAHMUS: -BJIAJIETh CUCTEMON XUMUYECKUX 3HAHUU, KOTOPAs
Bri6upars - TOTOBHOCTb K TPYZY, OCO3HAHUE LIEHHOCTU MacTEPCTBa, BKJTIOYACT: OCHOBOIIO/IArafOMINE MOHSTHS (XMMUICCKHUIL

CIOCOOBI pelIeHUs
3a1a4y
npoheccCuoHaNBHO
71

NEeSATEeTbHOCTH
MPUMEHUTENBHO K
pa3IUYHbIM

KOHTCKCTaM

TPYIOJIO0HE;
- TOTOBHOCTb K aKTUBHOMU AESITENbHOCTU TEXHOJIOTHUECKOHN U
COIMAJILHOW HAIIPABJIICHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENIHO BBIIIOJIHATH TAKyIO
JeSITENIbHOCTb;
- HHTEpEeC K pa3iandHbIM cepam npodecCuoHaIbHON
JIeATEIBbHOCTH,

OBnajieHre yHUBEPCATbHBIMHA YICOHBIMU
MMO3HABATEIIbHBIMU JICHCTBUSIMMU:

a) 0a30Bble JIOTHYECKHUE JIefiCTBHS:
- CaMOCTOSITENBHO (POPMYIIUPOBATH U AKTYyaJIM3UPOBATh
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHaBJIUBaTh CYILECTBEHHBIN MPU3HAK WM OCHOBAHUSA
JUTISl CpaBHEHUS, KJTacCU(UKAIUN U 0000IICHMS;
- ONpEeAeNATH 1NN AeATENbHOCTH, 3a/1aBaTh NapaMeTPhl U
KPUTEPUU UX JOCTUKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTH Y TPOTUBOPEUHS B

paccMaTpruBACMBbIX ABJICHUAX,

9JIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aToMa, s-, p-, d-
AIIEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JICKTPOOTPUIIATEIIBHOCTD, CTEIICHB
OKHCIICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIPHAS Macca,
MOJIIpHBINA 00BEM, YIIIEPOAHBIN CKEJIET,
GbyHKIIMOHATBHAS TPYIINA, PAAUKA, U30MEPHS,
HU30MEPBI, TOMOJIOTUYECKHH Psifl, TOMOJIOTH,
YTIEBOAOPOIBI, KHCIOPO- U a30TCOIEpIKaIIHe
COCTMHCHUS, OMOJOTHYECKH aKTUBHBIC BEICCTBA
(YrneBopl, KUpPbI, OETIKK), MOHOMED, TTOJTHMED,
CTPYKTYpPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC COSMHCHHSI,
KpUCTAIITNYECKasl pelIeTKa, TUITbI XUMHUECKHUX
peakuii(OKHCIUTEILHO- BOCCTAHOBUTEILHBIC, YK30-U
SHIOTEPMUYECKUE, pEAKIINU HOHHOTO 0OMEHa), pacTBOp,
AJIEKTPOJIATHI, HEAIEKTPOIUTHI, SJICKTPOTUTHICCKAS
JUCCOLIMAINS, OKHUCIUTENb,BOCCTAHOBUTEIH, CKOPOCTh
XUMHUYECKOW PEeaKINK, XHMHUECKOe pPaBHOBECHE),
TEOpUU U 3aKOHBI




- BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YJIHTATOB IIEJISIM, OIICHUBATH PUCKU
MOCJIC/ICTBHH JIEATEITLHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0azoBbIe HCCIeA0BaTEIbCKUE e CTBUS:

- BIIaJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEILCKON 1
MIPOCKTHOM ESITEIIbHOCTH, HABBIKAMH Pa3pelIeHUs
pooem;

- BBIABJIATH PUYHNHHO-CIICICTBEHHBIC CBS3U U
aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJUTh aprYMEHTHI JUI JOKa3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh TapaMEeTPhl M KPUTCPUH PEIICHHUS,

- aHAJIM3UPOBATH MOTYYCHHBIE B XO/I€ PEIICHUS 3a7aun
PE3yJIbTAThI, KPUTUIECKH OIICHUBATH MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX yCIOBUSIX;

- yMETh MEPCHOCUTH 3HAHUS B TIO3HABATEIHHYIO H
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIIbHOCTH;

- YMETh MHTETPHPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX
oOIacreii;
BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0/IbI
U pelIeHHs; CIOCOOHOCTh X UCTOIh30BAaHUS B
IT0O3HABATEJILHONW U COLMAIBHON IPAKTUKE

(Teopust XUMUYECKOT'O CTPOEHUSI OPTraHUYECKUX BEILIECTB
A.M. BytnepoBa, Teopus 31EKTPOIUTUYECKOU
JIcconuanuu, nepuoandeckuii 3akon .M. Menaeneena,
3aKOH COXPaHEHMsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU, (HAKTOJIOTUYECKUE
CBEJICHMSI O CBOMCTBAX, COCTaBE, IOJIYYEHUU U
0€3011acHOM HCII0JIb30BAaHUH BAYKHEHIIINX
HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB B OBITY U
MIPAKTUYECKON NeATEIbHOCTH YEJIOBEKA;

- YMETb BBISBIIATh XapaKTepHbIC MPU3HAKU U U
B3aUMOCBSI3b U3YUEHHBIX IOHATUH, IPUMEHSITh
COOTBETCTBYIOIINE NOHSITHS IIPH ONTUCAHUU CTPOEHUS U
CBOMCTB B3aMMOCBS3b U3YUYEHHBIX MMOHATUNA, TPUMEHSATh
COOTBETCTBYIOIINE NOHSITHS IIPH ONTUCAHUU CTPOEHUS U
CBOMCTB HEOPTaHUYECKUX U OPraHUYECKHUX BEIIECTB U UX
MIPEBPAICHHI; BBISBISTH B3aUMOCBS3b XUMHUYECKHUX
3HaHUH C MOHATHUIMH U NPEACTABICHUSMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh UCIOIb30BATh HAUMEHOBAHUS XUMUYECKUX
COEIMHEHUI MEKTyHAPOJIHOT0 COK03a TEOPETUUECKOU U
MPUKIIATHON XMMUHU U TPUBUAIbHBIE HA3BAHUS
BaXHEHMININX BEIIeCTB (3TUJIEH, alleTUJICH, TJIMLEPHH,
denon, popmanbaeru, yKCycHasi KUCIOTa, TIHIIHH,
YrapHBIN a3, YIIEKACIbIA ra3, aMMHAK, TalleHas
W3BECTh, HETallleHas W3BECTh, NMHUTHhEBAs Cola W
JPYTHX), COCTABIATH (DOPMYIIBI HEOPTAaHUYECKUX U




OPraHMYECKHX  BCILECTB, YPABHCHMS  XUMHYECKHX
peakuuii, OOBACHATH MX CMBICI; HOATBEPXKIATH
XapakTepHble  XMMHYECKHE CBOMCTBA  BEILECTB
COOTBETCTBYIOIIMMU  SKCIIEPUMEHTAMU U  3alIUCAMU
YpPaBHEHU XUMHYECKUX PEAKIIUH;

-yMETb YCTAHABJIMBATh IPHUHAJICKHOCTh H3YyYEHHBIX
HEOPraHMYECKUX U  OpPraHWYeCKUX  BEIIECTB K
ONpEICICHHbIM KjaccaM M TIpyNNaM COEOUHCHMH,
XapaKTEpU30BaTh MX COCTAB U BaXXHEHIIUE CBOWCTBA,;
ONpeneNsaTh BUAbl XMMHUYECKMX CBs3ei (KOBaJeHTHas,
MOHHAsI, METAIJINYECKasl, BOJAOPOHAs ), TUIIbI
KPUCTAJITIMYECKUX PELIETOK BEILIECTB;
KJIaccu(UIUPOBATh XUMUYECKHE PEAKIINH;

- c¢(opMHUPOBATh MIPEJCTABICHUS: O XUMHUECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA,
pPOJIM XMMHUU B IIO3HAHWM SIBJICHUH IIPUPOJBL, B
(OpMUPOBAHUU MBIIIJIEHUS U KYJIbTYPbI IUYHOCTH, €€
(YHKIIMOHATIBLHON TPAMOTHOCTH, HEOOXOJUMOM IS
pelIeHns MPaKTUYECKUX 3aad U SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOAHON CpeJIE;

-yMETb IPOBOJIUTH PACUEThI 10 XUMHUUECKUM (GOopMyJiaM U
YPaBHEHUSIM XMMHUYECKHUX PEaKIMH ¢ UCIIOIb30BaHUEM
(bu3NYeCKUX BETMUNH, XapaKTepU3YIOIIHUX BEIleCTBa ¢
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Fa30B, KOJIMYECTBA BEIIECTBA;
MCII0JIb30BaTh CHCTEMHBIE XUMUUECKHUE 3HAHUS IS
MIPUHATHUS PELICHUN B

KOHKPETHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM




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

B 00s1acTH HIEHHOCTH HAYYHOI'O NO3HAHUSA:

- ¢(OPMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA JTHAJIOTe
KYJIBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOEI0 MECTa B
MOJUKYJBTYPHOM MHUPE; COBEPILIEHCTBOBAHUE A3BIKOBOU U
YUTATEJIbCKOM KYJIbTYpPbI KaK CPEJICTBA B3aUMOAECHCTBUS
MCKAY JIOAbMU U ITO3HAHWA MHUpPA, OCO3HAHUC ICHHOCTH
HaY4YHOH J1eITeIbHOCTH FTOTOBHOCTh OCYILECTBIISATh
IIPOEKTHYIO U UCCIIEOBATEIIbCKYIO IEATEIIBHOCTD
UH/IMBUYaJIbHO U B TPYyIIE

Osgi1aieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMH
NO3HABATEJbHbIMH AeHCTBUAMM:

B) padoTa ¢ undgopmanmueii:

- BIIQJACTh HABBIKAMH  MOJNydyeHHs WHPOpMAIUU W3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATENBHO OCYILECTBIATh
MOMCK, AaHAJINW3, CHUCTEMaTU3allUI0 W  HHTEpIpeTaIiio
UH(OPMALIUU Pa3IMYHBIX BUJOB U (POPM IMPEICTABICHHUS

- co3aBaTh TEKCThl B pa3IUYHBIX (opMmMaTax C Y4YETOM
Ha3Ha4YeHUs] MHPOpMAIMU U I1IEJIEBOM ayJUTOpPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yaTU3alUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIESTHTUMHOCTh MH(POpPMALINH, €€
COOTBETCTBUE MPABOBBIM M MOPAJIBHO-3TUYECKMM HOPMaM

- HUCII0JIb30BATh Cpe/ICTBAa MH(OPMALIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN

KOTHUTHBHBIX, KOMMYHHKATHBHBIX H

OpTaHU3AIMOHHBIX 33724 C COOI0ICHUEM TPpeOOBaHHMI
SPTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUECHBI,
pecypcocOepeReHus, MPaBOBbIX U 3THYECKUX HOPM,

HOpPM UH(POPMAITMOHHOMN

0e30IMacHOCTH;

BJIQ/ICTh HABBIKAMH PACHO3HABaHUS W 3alUThl HHGOPMAIUH,
nH(pOpMaIMOHHOM 6€301MaCHOCTH JTUYHOCTH

- YMETb IJITAHUPOBATH U BBIMOJIHATD XUMHUECKUN
AKCIIEPUMEHT (IIPEBPAIICHHS] OPraHUYECKUX BEIIECTB MPU
HarpeBaHuu, MOJIyYeHHE STUIICHA U U3yUEHUE ero
CBOMCTB, KQU€CTBEHHBIC PEAKLIMK HA aJIbJCTHUIbI,
Kpaxmall, YKCYCHYIO KUCIIOTY; eHaTypalus OelIKoB Mpu
HarpeBaHUU, [IBETHBIC PEAKIINH OCIIKOB; MPOBOIUTH
peaKuu HOHHOTO OOMEHa, ONPEAeIATh CPEy BOIHBIX
pacTBOpOB, KAUECTBEHHBIC PEAKIIUU Ha CyJIbdart-,
KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS;
pemaTh SKCrepuMeHTaIbHbIC 3aa4d 110 TEMaM
"Metambl" 1 "Hemeramisl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH MPU 0OpaIeHUH C
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BAHHUEM;
MPEACTABIISITH PE3YJIbTATHl XUMHUYECKOTO KCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHUI COOTBETCTBYIOLIUX PEAKIUi U
(dhopMynUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMeThb AaHaM3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMyl0 W3  pa3HbIX HMCTOYHUKOB  (CPENCTB
MaccoBoi uHpopMaiuu, cetb IHTEpHET U IpyTHe);

- BJIaJIETh OCHOBHBIMH METOJIaMH HAYyYHOT'O TIO3HAHUS
BEIIIECTB Y XUMUYECKUX SIBJICHU (HAOIIOICHHE,
MU3MEpPEHHE, SKCIIEPUMEHT, MOJECIUPOBAHNUE); YMETh
MIPOBOJIUTH PACUYETHI IO XUMHUECKUM (HopMyJiaM U
YPaBHEHUSIM XUMHYECKUX PEAKIUH C UCIOJIb30BAaHUEM
(UBUYECKUX BEJIMUMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOUW CTOPOHBI: MaCChl, 00beMa HOPMAbHBIE
YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIB30BATh
CHUCTEMHbIE XUMUYECKUE 3HAHUS ITIs1 TPUHATHUS
perieHni B KOHKPETHBIX JKU3HEHHBIX CUTYAITUsX,
CBSI3aHHBIX C BELIECTBAMM U UX MPUMEHEHUEM




OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
Ba Th U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTH K CaMOpPa3BUTUIO, CaAMOCTOATCIBHOCTH U

CaMOOTIPE/ICIICHUIO;

OgBnaneHne HaBBIKAMH Y4eOHO- HCCIIEI0OBATEIbCKOM,
MIPOCKTHOM M COIMATILHOM IESITEIIbHOCTH;

OBgi1ajieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMU
JelCTBUSIMM

0) coBMeCTHas 1eITeJIbHOCTD:

- IOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHTHON H
WHUBUIYATBHON pabOTHI;

- NPUHUMATH [IEJIU COBMECTHOM JESITCIIBHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JIEUCTBHUS 110 €€
JIOCTYDKCHHIO: COCTAaBJIATH TUIaH ICUCTBUH, paclipeIeiaTh
pOJIM C YYETOM MHEHHUM YYaCTHHUKOB 00CYX IaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

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

- YMETh IJIAHUPOBATH U BBIMOJIHATH XUMHYECKUIA
AKCIIEPUMEHT (IIPEBPAIICHUS OPTaHUYECKUX BEIIECTB
MIPY Harpe€BaHUU, MOJYUYCHHUE YTUICHA U U3YUYECHHUE €T0
CBOMCTB, KQU€CTBEHHBIC PEAKLIMK HA aJIbJCTHUIbI,
KpaxMaJl, YKCYCHYIO KUCIIOTY; AeHATypalus OeIKOB IpH
HarpeBaHUU, [IBETHBIC PEAKIINH OCIIKOB; MPOBOIUTH
peaKIy HOHHOTO OOMEHa, ONIPEACIIATh CPEy BOIHBIX
pacTBOpOB, KAUECTBEHHBIC PEAKIIUU Ha CyJIbdart-,
KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHUS,
-peuiaTh SKCIIEPUMEHTANIbHBIE 33]Ja4H 10 TeMaM
"Metaniabel" u "Hemerannsl" B COOTBETCTBUH C
MpaBUJIaMU TEXHUKU O€30MTaCHOCTH MPU 0OpaIeHUH C
BelIeCTBaMH U J1a0OpaTOPHBIM  00OpYyIOBaHUEM;
MIPEACTABIISITh

pe3yJIbTaThl XUMUYECKOTO IKCIIEpUMEHTa B hopMe
3alMCU YPAaBHEHHUM COOTBETCTBYIOIUX PEAKIUM U
(dbopMyIHpOBaTh BHIBO/IBI HA OCHOBE THUX PE3YJIbTaTOB




- OCYUIECTBIIATH MO3UTUBHOE CTPATETHYECKOE TIOBEIEHUE B
Pa3IMYHBIX CUTYyAIUSX, IPOSBISATH TBOPUECTBO U
BOOOpakeHue, ObITh UHULIUATUBHBIM

OBJjajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU
JelCTBUSIMM

r) IpUHATHE ce0sl U APYTUX JIdei:

- IPUHUMATh MOTHUBBI U ApIYMEHTHI JPYTUX JIIOAEH IpU
aHaJIN3€e PE3yIbTaTOB JIEATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPaBO APYTUX JIOJCH Ha
OIINOKH;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TO3HUIMH JPYTOro
YeJIOBEKa

OK 07.
ConeiicTBOBaTH
COXPAaHEHHUIO
OKpYXaroIein
Cpelbl,
pecypcocoepex
€HUIO0, PUMEHSATh
3HaHUS 00
U3MEHEHUU
KITUMaTa,
MIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3¢ dexTuBHO
JIEUCTBOBAThH B
Ype3BbIYANHBIX

CUTyalnuax

B 00/1acTH 3K0710rH4€CKOT0 BOCIIUTAHMSA

- c(pOpMUPOBAHHOCTDH IKOJIOTMUECKOHN KYJIbTYpHI,
MNOHUMAaHUE BIIMSHUS COLMATIBbHO-3KOHOMUYECKHUX IPOLECCOB
Ha COCTOSIHUE IPUPOJIHON U COLUAIIBHOMN Cpelibl, OCO3HAHUE
I00aBHOTO XapaKTepa IKOJIOTUYECKUX MTPOOIeM;

- IUIAHWPOBAHUE U OCYLIECTBJICHUE ACUCTBUI B
OKpPY’KaIOIIIEH Cpeic Ha OCHOBE 3HAHUSA €€ YCTOMYMBOTO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HETPUATUE NEUCTBUM, IPUHOCSIUX BPEL
OKpYXaIoIlei cpeae;

- yMEHHe MPOTHO3MPOBATH HEOIArONPUATHBIE
DKOJIOTUYECKHE MTOCIEACTBUS IPEANPUHUMAEMBIX JIEUCTBUH,
IpeloTBpallaTh UXx;

- pacUIMpeHUE OIbITA ACSITEIBHOCTH SKOJOTHYECKON
HaIpPaBJIEHHOCTH;

-OBJIaJICHUE HaBBIKAMHU Y4eOHO- HCCIIeI0BaTEIbCKOMH,
MPOEKTHOMW U COLIMAIbHOMN AEATEIIbHOCTH;

- chopmupoOBaTH MPEACTABICHUS: O XUMUYECKON
COCTABJIAIOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA,
POJIU XMMUU B IO3HAHUH SBJICHUH MPUPOIBL, B
(OpMUPOBAHUY MBIIIJIEHUS U KYJIbTYPbI JUYHOCTH, €€
(GYHKIIMOHATFHOU TPaMOTHOCTH, HEOOXOTUMOM ISt
pPEeIICHUA NPAKTHYCCKUX 3a1a4 U SKOJIOTMYCCKHU
000CHOBAHHOTO OTHOIIECHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHOM Cpelie;

- YMETh COOJII0/IaTh TIPABHIIA IKOJIOTUYECKU
11eJ1ec000pa3HOro MOBEACHUS B ObITY U TPYI0BOU
JIEATENBHOCTH B LIEJISIX COXPAHEHHUsI CBOETO 3710POBbS U
OKPYXaIOIIEH TPUPOIHON CPE/Ibl; YUUTHIBATH OMMACHOCTh
BO3JECHCTBUS HA )KUBBIE OPraHU3MBbI OIPEIECIICHHBIX
BEILIECTB, TOHMMAs CMBICJ TTOKA3aTeNs MpeIebHON
JIOITyCTUMOW KOHUEHTPALUU




IIK 1.2. IIpoBOoaHTH
TEXHUYECKOe
o0CITy>)KUBaHUE
CEIbCKOXO3SIMICTBEHHOU
TEXHHUKH TTPU
9KCIUTyaTallly,
XpaHEHUH U B OCOOBIX
YCIIOBUSAX
9KCIUTyaTalluy, B TOM
YHcie CE30HHOE
TEXHUYECKOEe
oOcCITy)XKHBaHHE

-3aIIPaBKa CEIbCKOXO3SICTBEHHOW TEXHUKU TOILIMBOM, CMa304YHbIMU
MaTepHalaMy U KUAKOCTIMHU;

- IPOBEICHHE TEXHMUYECKOT0 00CTYKHBaHUSI CEIbCKOXO03sIHCTBEHHOM
TEXHHKH MPH IKCIDTYaTaIlii B COOTBETCTBHH C TPEOOBAHUSIMHU
AKCIUTyaTallMOHHON TOKYMEHTAIIUH U TUTAHOMTPapUKOM
TEXHUYECKOTO O0CITYKUBAHUS;

-yMeTbh OAOUPAaTh HHCTPYMEHT, 000pyIOBaHKE, BKIIOYAs
CIleLMaJIbHbIE CPEACTBA TUArHOCTUKH, PACXOAHBIE MAaTEPUAIIbI,
HEOOXOIUMBIE JIJIsl TIPOBEJCHUS TEXHUYECKOT0 00CITy>KUBaHUS
CEJbCKOXO03SIMCTBEHHOM TEXHUKH, C YIETOM €€ BUA U BUIA
TEXHHYECKOTO 00CTYKUBAHWS,

-IPOBOJIUTH NPOBEPKY YPOBHEW, JOBEACHHUE O HOMUHAIBHBIX
YpOBHEH, 3aMeHy Maca, OXJKIAINX, pabounx 1
TEXHOJIOTHYECKHX KUAKOCTEU MPU Pa3INYHbIX BUAAX TEXHUYECKOTO
00CITyKIBaHWUSI CETbCKOXO03SIICTBEHHON TEXHUKH,

- BRIOUpATh FOprOYe-CMa30uHbIE MaTepUalibl U CIICIIHANBHBIC
JKHJIKOCTH B COOTBETCTBUHM C XMMMOTOJIOTMYECKON KapTOn
CEBCKOXO03IMCTBEHHON TEXHUKH,

-3HaTh HAUMEHOBAHUE U MAPKUPOBKY METAJJIOB, MAaCEll, TOIIMBA,
CMa30K U MOIOIIUX COCTABOB;

-MapKH TOIUIMBA, CMA30YHBIX MaTePHAIIOB M PA00UNX KHUIKOCTEH,
MPUMEHSIEMBIX B CEIbCKOXO03SICTBEHHBIX MAIIUHAX U
060pyI0BaHNY;

-Ha3HaYeHHE U MOPSAAO0K NCTIOIB30BAHMSI PACXOIHBIX, TOpIOYe-
CMa304YHBIX MAaTEPHUATIOB U CHEIUAIBHBIX KUIKOCTEH MpU BBOJE
CEJIbCKOXO3SIICTBEHHOM TEXHUKH B 3KCILTyaTalUIO;

- HOpPMaTUBHO-TEXHUYECKAs JOKYMEHTAIIUA M0 TEXHUIECKOMY
00CTYKMBaHHIO CEITHCKOXO03SIICTBEHHOW TEXHUKH

-chopMHUPOBAHHOCTH TIPEJCTABICHUN O

MeCTe XMMHUU B COBPEMEHHON HAyYHON KapTUHE MUDa,
MOHUMAaHUE POJIM XUMUU B POPMUPOBAHUU KPYro3opa U
(GYHKIIMOHATFHOU TPaMOTHOCTH Y€JIOBEKA [Tl PEIICHUS
MIPAKTUYECKUX 3a/1a4;

-BJaJICHME OCHOBHBIMH METOJaMH

Hay4HOI0 IT03HAHUS, UCIIOJIb3YEMbIMU B XUMUU:
HaOJroIeHNe, OMMCaHNe ,M3MEHEHUE, SKCIICPUMEHT;
-yMeHHE 00pabaThIBaTh, OOBICHITH PE3yJIbTATHI
MIPOBEICHHBIX OMBITOB U JICJIaTh BBIBOJIBI,

- TOTOBHOCTb U CIIOCOOHOCTH MPUMEHSTh METO/IBI
MO3HAHMS TIPU PEIICHUU MPAKTUYECKHUX 3a/1a4;
-3HaHHUE CBOWCTB METAJIJIOB U CILIABOB ;

- 3HaHUE COCTAaBa U CBOMCTB OPraHU4YECKUX COCIMHECHUN;
- BIIQJICHHE MTPaBUJIAMU TEXHUKHU 0€30MacHOCTH IpHU

HCIIO0JIb30BaHNU XUMHNYCCKHUX BCIIICCTB.




2. CTPYKTYPA U COJAEP)XAHME OBIIIEOBPA3OBATEJIBHOM
JUCIHUIIVIMHDBI «XUMUS»

Bun yuednoii paGorsi

0O0neM B yacax

O0Bem oOpa3oBaTeIbHON MPOrPaMMBbI 82
CamocTtosiTeqbHs padoTa, THAUBHAYAJbHBINA MPOEKT 2
KoncyabTanumn

CymmapHasi yuyeGHasi HArpy3Ka BO B3aHMO/IeiiCTBHM C NpenoaaBaTeieM 78
B TOM YHCIJIE:

JIEKLIUH, YPOKHU 48
MPaKTUYECKUE 3aHATHUS 30
nabopaTopHbIE 3aHATHS

N3 Hux npodeccHoHATBLHO OPHEHTHPOBAHHOE CoOlep:KaHHe (Codep:KaHWe MPHUKJIATHOIO 4
MOJYJISA)

IIpomexyTounas arrectauus (IuddepeHIIPOBaHHBIN 3a4ET) 2




2.2 TemaTnuyeckuii IVIaH U coAepkaHue 001Ie00pa30BaATEIbLHOI y4eOHOM AU CHMIIIMHbBI

®opmupye
Haumenosanue Conep:kaHue y4eOHOro MaTepuasia (OCHOBHOE U MPOdecCHOHATbHO- Obne Mble
Pa3eJI0B M TEM OpPHEHTHPOBAHHOE), J1A00PATOPHbIE H MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIYJIb ‘1\; KoMIIeTe
aco
B H IHH
1 2 3 4
OcHoBHOe coJep:kaHue 82
Pasnen 1. OcHOBBI CTPOEHHS BelIECTBA 8
OcHOBHOe coiep:KkaHue
Tema
1.1. Teopernueckoe odyueHue 4
Crpoenn CoBpeMeHHass MOJENb CTpoeHHsi atoMa. CHMBOJMYECKMH S3bIK XMMHH. XUMHYECKHM DIIEMEHT.
© aToMOB DieKTpoHHAas KOoH(pUrypamus aroma. Kiraccupukanus XMMHUYECKAX DJIEMEHTOB (s-, p-, 0-371eMEHTBI). 4
XUMHICCKAX BaseHTHbIC  SNIEKTPOHBI.  BaleHTHOCTh.  DJEKTPOHHAs  OPUPOJAa  XUMHYECKOH  CBS3M.
SNCMCHTOB H DJIEKTPOOTPHUIIATENBHOCTD. BB XMMHUECKOM CBS3H (KOBaJIEHTHAS,
fipupona MOHHAs!, METAJTNUeCcKasi, BOJOPOJIHAS) U CIIOCOOBI ee 06pa30OBaHMUs OK 01
XUMHYECKOM
CBAH JlabopaTopHble 3aHATHUS 2
Penenne 3afaHuii Ha WCHONB30BAHME XUMHUYECKOM CHMBOJIMKM ¥ Ha3BaHHUM COEJUHEHWH 110
HOMEHKJIATYPE MEKIYHAPOJIHOTO COK3a TEOPETHYECKOM M TNPUKIAAHOM XMMHU M TPUBUAIBHBIX
Ha3BaHU IS COCTABJIEHUS XMMHYECKHX (POPMYJI JBYXaTOMHBIX COEIMHEHHN (OKCHIOB, CYIb(UI0B, 2
TUJIPUJIOB U T.I1.) ¥ APYTHX HEOPTAHMYECKUX COETMHEHHN OTAETBHBIX KIIACCOB.
[IpakTHYeCKHE 3a1aHKs HA YCTAHOBIEHHE CBA3H MEXKIY CTPOEHHEM aTOMOB XMMHYECKHX
3JIEMEHTOB M TEPUOIMYECKAM H3MEHEHUEM CBOWCTB XMMMYECKUX JJIEMEHTOB UM HMX COEIAUHEHUH B
COOTBETCTBUU C MOJ0KeHUEM [leprnoinuecKoi CUCTEMBI.
Tema 1.2. OCHOBHOE cOfiepKaHue 2 OK 01
Hepuoguyecku
i 32KOH M JlabopaTopHble 3aHATHS 2 OK 02
Tab6auua ..

MenneneeBa




ITepuoanueckas cucrema xuMuueckux 31eMeHToB J[.M. Menaeneea. ®U3nueckuii CMbICI
[Tepuoauueckoro 3akona J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHMUYECKUX
3JIEMEHTOB, 00pa3yeMbIX HMMH IPOCTBIX M CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C IIOJOKCHHUEM
XuMu4eckoro siemeHta B Ilepuogmueckoit cucteme. MuUpOBO33pEHUYECKOE U HAyYHOE 3HAUYCHHE
Ilepuonnueckoro 3akona J[.M. MenneneeBa. Ilporno3er .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKUX JJEMEHTOB. PellleHne MNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/laHuil Ha
XapaKTEePU3alMI0 XUMHYECKHX JJeMEHTOB «MeTtauimyeckue / HEMETaUIMYECKHe CBOWCTBA,
ANEKTPOOTPHUIATEIIBHOCTh XUMUUYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX DJIEKTPOHHBIM CTPOEHUEM U
MOJIOXKEHUEM B TIEPHOIMYECKON CUCTEME XUMUYECKUX dyieMeHToB [[.11. MenneneeBa»

Paznes 2. Xumnueckue peakiuu

12

Tema 2.1.
Tunbl
XHMHYECKH
X peakumui

OcHoBHOE€ CoAECpPKaAaHUEC

TeopeaneCKoe 06yqe1me

Krnaccudukanus u THITBI XHMAYECKUX PEAKITUHN C yIaCTHEM HEOPTaHUYCCKUX BEIIECTB.
CocraBiieHHE ypaBHEHUH peaKIHii COSTMHEHUS, Pa3JIOKEHHUs, 3aMEIICHHs, 0OMEHa, B T.4. PEaKIUi
TOpPEHUS], OKUCITICHHSI- BOCCTAHOBIICHUSI.

YpaBHeHUs OKUCIICHHS-BOCCTaHOBIICHUsI. CTeneHb oOKucaeHus. OKUCIUTENb U

BOCCTAHOBUTEb.

CocraBiieHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN METOJIOM
ANEKTPOHHOTO Oananca. OKUCIUTETHHO-BOCCTAHOBUTENBHBIE PEaKIIUU B IPUPO/IE,

MMPOU3BOACTBCHHBIX MIPOHCCCaAX U KU3HCACATCIBHOCTH OPraHN3MOB

JlabopaTopHbIe 3aHATHS

KonnuecTBeHHble OTHOIIEHNS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PAcUeThl 0
YPaBHEHUSAM XUMUYECKUX peaklui. MoJb Kak eJUHUIAa KOJIMYeCTBa BelecTsa. MoisipHas Macca.
3aKOHBI COXpaHEHUsI Macchl U SHEPrUU. 3aKOH ABOraJipo. MossipHbIil 00beM razoB. OTHOCUTENbHAS
IIJIOTHOCTB Ta30B. PacyeTsl 110 ypaBHEHUAM

XUMHUYECKHUX PEaKIMii ¢ UCTIOJIB30BaHUEM Macchl, 00beMa (HOpMallbHbIE YCIOBHS) T'a30B, KOJIMYECTBA

BE€IICCTBA

OK 01




Tema 2.2.

OcHoOBHOe co/iep:KaHue 4
DJIEKTPOJIUTHY
e cKast Teoperuueckoe o0yueHue 2
JMCCOLUAIUSA Teopus 37IEKTPOIUTHUECKON qucconraui. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiun HOHHOTO
U MOHHBII obMena. CocraBieHHe peakiuii HOHHOTO OOMEHa MyTEeM COCTaBJIEHUS MX IOJHBIX M COKPAIEHHBIX 2
o0MeH MOHHBIX ypaBHEHUH. KHUCIOTHO-OCHOBHBIE PEAKILIUH.
3aaHus Ha COCTaBJICHUE HOHHBIX peakuuit
OK 01
JlabopaTopHble 3aHATHS 2 OK 04
JlaGopaTopHas paboTta "THIIBI XUMUUYECKHX PeaKInid".
HccnenoBanue TUIOB (IO COCTAaBY U KOJMYECTBY MCXOAHBIX M 00pa3yIOIIUXCS BEUIECTB) U MPU3HAKOB 2
XUMHUYECKHX peaknuid. [IpoBemeHue peakuii MOHHOTO OOMEHA, OIPEIEICHHE CpPeAbl BOTHBIX
pacTBOPOB. 3a/laHUs HA COCTABJICHHE HOHHBIX pEaKIIUn
KonTposabHas
paGora 1 CtpoeHue BelecTBa U XMMHUYECKUE PEAKIIHH 2
Pasznen 3. CTpoeHHe U CBOICTBA HEOPraHMYECKHX BeleCTB 20
Temas.1. OcHoBHoOe cojepKaHue 8
Teopernueckoe o0yueHue 6 OK 01
Kaaccnduxaig [Tpenmet Heopranndeckoit xumun. Knaccudukaius HeopraHmueckux BemecTB. [IpocThie U coKHbIe OK 02
usl, BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCUIBI, THAPOKCHIBI, [IK1.2
HOMEHKJIATypa KHCJIOTBI, COJIM). B3auMMOCBS3b HEOpPraHMYECKUX BEUIECTB. ATperaTHbIe COCTOSIHUS BEILIECTBA.
U CTPOCHHE Kpucrannnaeckue u amopdnsie BetecTBa. TUTBI KPUCTALTHYECKUX PEIIETOK (aTOMHas, 6
HeOpraHu4eck MOJIEKYJIsIpHAsl, MOHHAs, METAJUTMUECKasi). 3aBUCUMOCTh (PM3NYECKUX CBOICTB BEIIECTBA OT TUIA
UX BellecTB KPUCTAJUTMYECKOUN peIIeTKU. 3aBUCUMOCTh XMMHUYECKON aKTUBHOCTH BEIIIECTB OT BUAa XUMHYECKOU
CBSI3U U TUIIA KPUCTAIUIMYECKOH peieTku. [[puunnbl
MHOT000pa3us BEIIECTB
JlaGopaTopHble 3aHATHSA 5

HOMCHKHaTypa HCOPTraHNYCCKUX BCIICCTB: HA3BAHUC BCUICCTBA UCXOOA U3 UX




XUMHUYECKON (hOPMYIIbI T COCTaBICHHE XMMUUECKON (hOpMYIIbI HCXO/ U3 HA3BaHUS BELIECTBA 110
mexayHapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemenue nmpakTuueckux 3aaHuil no kiaccuukaiuy, HOMEHKIAType U XUMUYECKUM (hopMyiaM
HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIacCOB (YrapHbIi ra3, yrieKuCIblii

ra3, aMMHUaK, raiieHasi U3BeCTh, HeraleHas U3BeCTb, MUThEBAs COJIa U APYTHUX): HA3BIBATh U
COCTaBIIATH (GOPMYJIbI XUMUUYECKUX BEUIECTB, OMPELNIATh IPUHAICKHOCTD K Kiaccy. MIcTouHuku
XUMHUYECKOH MHpopMaIuu (CpeicTB MaccoBoi mHGopMalnu, cetb HTepHeT u npyrue). [louck
uH(pOpMaLIMU IO HA3BaHUSIM, UACHTU(PHUKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
Puzuko-
XHMHYECKHe
CBOJiCTBa
HEOPraHU4eCcKHX
BelllecTB

OcHOBHOe coiep:KkaHue

Teoperuueckoe o0yueHue

Mertamibl. O6ume pu3nyeckre 1 XMMUIECKHEe CBOMCTBA METAIIOB. CTIIOCOOBI TOTYYCHHUS.
3Ha4yeHre METAJJIOB U HEMETAJJIOB B IIPUPOJE U JKU3HEESITEIbHOCTH YEJI0BEKAa U OPraHU3MOB.
Koppo3us MeTamioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemerannsl. OOmue ¢puszndyeckue 1 XUMHUECKUE CBOIICTBAa HeMeTalIoB. TUunuyHbie
cBoiicrBa HeMeTaoB [V- VII rpynn. Knaccudukanus u HoMeHKIaTypa coeTuHEHUI
HeMeTal10B. KpyroBopoTsl OMOr€HHBIX 3JIEMEHTOB B IPUPO/IE.

JlabopaTopHbie 3aHATHS

XUMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (OKCUAOB, THIPOKCHIIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEMHEHUH, BBICIIMX OKCHJIOB U TUJIPOKCHUJIOB.

JlabopaTopHble 3aHATHS

JlaGopaTtopHnast pabota «CBOMCTBa METAIUIOBY». B3anmoielicTBIEe METAIIJIOB C BOJIOM, a TAKXKeE C
pacTBOpaMH COJIed U pacTBOpaMu KHUCIIOT. B3aumoneiicTBie CEpHOM U a30THOM KUCIIOT C MEBIO.
CocraBiieHHe ypaBHEHUN XUMUYECKUX PEAKIUI C yHaCTUEM IIPOCTHIX U

CJI0’KHBIX HEOPTAaHMUYECKHUX BEIIECTB: METAJJIOB U HEMETAJIIOB; OKCH/I0B METAJIJIOB

OK 01
OK 02
K 1.2




JlaboparopHas paboTa «XapakTep AUCCOIHMALMH PA3IUUYHBIX THIPOKCHIOBY.

CocraBieHne ypaBHEHUN XUMHUYECKUX PEAKLIUI C y4aCTUEM IPOCTBIX U CIOXKHBIX 1
HEOPraHMYECKUX BEIIECTB:, HEMETAJUIOB M aM()OTEPHBIX AJIEMEHTOB; HEOPTAaHUYECKUX KUCIIOT,
OCHOBaHUH U aM(OTEPHBIX THIPOKCUI0B; HEOPraHUYECKHUX COJIEH,
XapaKTEePU3YIOLIUX UX CBOKUCTBA.
Tema 3.3. OcHoBHoOe coepxxaHue 2
JlabopaTopHble 3aHsATHS 2
Hnentuduran JlaGopaTopnas padora «neHTH()UKALMSI HEOPIaHUIECKUX BEIIECTBY.
ns Pemienue skcrieprMeHTaIbHBIX 33/]a4 0 XUMUYECKUM CBOMCTBAM METAJUIOB M HEMETAJUIOB, 110 OK 01
HEOPraHu1ecK PacIO3HABAHMIO U TIOJIYyYEHHIO COCAUHEHHI METAUIOB M HEMETAILIOB. 2 TK1.2
H X BelecTs WnenTudukaiyst HEOPraHMYECKUX BEIIECTB C UCIOIb30BAHUEM UX (PU3UKO-XMMHUYECKHX CBOHCTB,
XapaKTepHBIX KaUeCTBEHHBIX peakuuii. KauecTBeHHbIE peakiiuu Ha Cyinb(ar-, KapOOHAT- U XJIOPUI-
AQHHOHBI, HA KATUOH aMMOHMSI
KonTposabHas CEoii
BOIICTBA HEOPraHNYeCKHNX BellecTB 2
pabora 2
Pazxen 4. CTpoeHue 1 CBOICTBAa OPraHU4eCKUX BellecTB 28
Tena 4.1 OcHoBHoOe coep:kaHue 6
Kuaacenpuxanus Teoperuyeckoe o0yueHue 4
, CTPOCHHE U [TostBnieHMe M pa3BUTHE OPraHUYECKOW XMMMM Kak Hayku. [Ipeamer opraHMuYecKkoil XUMHH.
HOMEHKJIATypa MecTo 1 3HaYeHHE OPraHNYEeCKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHHYecKIX XVMMHYECKOE CTPOCHUE KaK IMOPANOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIIACHO HX BAICHTHOCTH.
OCHOBHBIE TTOJIOKEHHSI TEOPUH XUMUYECKOTO CTPOEHUSI OpraHndeckux coeanHenuil A.M. bytneposa.
petects VYriepoaHblii CKENNeT OpraHMYECKON MOJIEKYJBl. 3aBHUCHMOCTh CBOWMCTB BEIECTB OT XHMHUYECKOTO 4 OK 01
CTpOEHHS MOJIeKyJl. MI3omepust U H30MepHl. OK 02
[Tonsarue o pyHkunonanpHOM rpynne. Paaukan. IIpuHImne kiaccuukanuy opraHuuecKux TIK1.2
coerHeHui. MexxayHapoHas HOMEHKJIAaTypa U MPUHIUIIBI HOMEHKJIATYpPbl OPraHUYeCKUX
coeaunenuil. [lonarue 06 a30TcoaepKaIIUX COSTUHEHUX, OMOIOTMYECKH aKTUBHBIX BEILIECTBAX
(yrimeBopax, xupax, OeiaKax u Jp.), BBICOKOMOJIEKYJISPHBIX COEUHEHHSIX (MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BE€HO)
JlaGopaTopHuble 3aHATHS 2

HOMCHKHaTypa OpPraHU4YCCKUX COGILI/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB (HaCLIH_[eHHBIC, HCHACBIIIICHHBIC




U apOMaTHUYECKUE YTIeBOIOPOAbI, CIIUPTHI, (EHOIIbI, AJIbJIETHIbI,

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

CTPYKTYPHBIX (DOPMYJT OpraHMYECKHUX BEIIECTB OTACIbHBIX KJIACCOB, UCTIOIb3Ys MX HA3BAHUS

M0 CUCTEeMaTU4E€CKON 1 TPUBUAILHON HOMEHKJIAType (3THIICH, alleTUJIEH,

rmnepuH, Geno, hopManbaerua, YKCyCHas KHCIIOTa, TIUIWH). PacdeTsl mpocreiinieit popmyIibl
OpPraHUYECKON MOJIEKYJIBI,UCXO U3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2 OcHoOBHOe co/iep:KaHue 14

CBoiicTBa
Teoperuueckoe o0yueHue 10

OpPraHMYecK

ux -  @®U3UKO-XMMHUYECKUE CBOICTBA OPraHMYECKHUX COEIMHEHUN OTAEIbHBIX KJIAcCOB (0COOEHHOCTH OK 01

COCIUHECHUN KJacCU(pUKAlMM ¥ HOMEHKJIATypbl BHYTPH KJjacca; TOMOJOTHMYECKM psag u obmas Qopmya; 4 OK 02
u30MepHs; (U3NYECKHE CBOWMCTBA; XMMHYECKHE CBOMCTBA; CIIOCOOBI MOJYYEHHs): IpEIeIbHBIC OK 04
YTIEBOAOPOAbl (aNKaHbl ¥ LMKIOANKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX HMCTOYHUKOB K12

TEIUIa B IPOMBIIICHHOCTH ¥ ObITy. CBOWCTBA PUPOAHBIX YTICBOAOPOAOB, HAXOXKACHUE B IPUPOJIE U
IPUMEHEHHE aJTKaHOB;
- TIpejeNbHBIE YIIIEBOAOPOAbI (aJKaHBl ¥ UKIOAIKaHBI). ['OpeHre MeTaHa Kak OJMH M3 OCHOBHBIX
UCTOYHHKOB TEIUIa B MPOMBIIUIEHHOCTH U ObITY. CBOHCTBA MPUPOAHBIX YIIIEBOJIOPOJIOB, HAXOXK/ICHUE
B TIPUPOJIC ¥ TIPUMEHEHHUE AIIKAHOB;

Hernpe/iebHble (AIKEHbI, AIKUHbI U QJIKaJUEeHbl) U apOMaTHUECKUE YTIEBOAOPOIbI.

['openue aneTuineHa Kak HCTOYHUK BBICOKOTEMIIEPATYpPHOTO TUIAMEHH ISl CBAPKU U PE3KH
METaJIIIOB
- KHCJIOPOCOAEpIKaIlIle COeAMHEHUS (CIUPTHI U (PEeHOIIBI, KAPOOHOBBIE KUCIIOTHI U APUPHI, 2
QJIBJIETUBI U KETOHBI, XKHUPBI, YIIIeBOIbI). [IpakTHueckoe npuMeHeHne STUIICHTIIMKOIIS, TIUIIEPHHA,
¢denona. [lpumenenue Gpopmanbaeruia, aneTaabaerua,
- YKCYCHOM KHCIOThI. MbljIa KaKk COJIM BBICIIUX KapOOHOBBIX KUCIOT. Motoliue cBOWCTBa Mblia

-a30Tco/iep Kallue COeMHEHHsI(aAMUHBI U1 aMUHOKHUCIIOTHI,0e1kH ). BeiIcokoMouekysipHbIe 4
COEMHEHUS(CUHTETUYECKHE U OMOJIOTHYECKH aKTUBHbIE). MOHOMED,TIOJIUMED, CTPYKTYPHOE 3BEHO.
[Tonumepusanus 3TUIeHa KaKk OCHOBHOE HAIlpaBJIEHHUE €ro UCIOIb30BaHus. [ eHeTruueckas cBA3b
MEXly KIacCaMU OpPraHMYECKUX COSAUHEHHM.

JlaGopaTopHble 3aHATUSA 2

CBolicTBa OpraHMYECKUX COEAMHEHUN OT/IENbHBIX KJIACCOB (TPUBUAIbHAS U MEXTY
HapoJIHasi HOMEHKJIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYyYCHHS):
npeieNbHbIe (AJIKaHBI M IUKJIOATKAHBI), HeNpeIeabHbIC (aJTKCHBI, AIKUHBI U aJTIKaIUCHBI) 1




apoMaTHYECKHE YTIEBOIOPOIbI, CIUPTHI U (heHOJIbI, KAPOOHOBBIE KUCIOTHI U 3(DUPHL,

aJbJIETU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS. 3a1aHNsl Ha
COCTaBJICHUE YPAaBHEHUM XUMHYECKUX PEAKIIHH ¢ yYacCTHEM OpPraHUYeCKHX BEUIECTB HA OCHOBAHUHU UX
COCTaBa U CTPOECHUS

CocraBieHue cxeM peakuuii (B TOM 4YHCIE N0 NPEIJIOKEHHBIM IIETOoYKaM IpeBpalleHuil),
XapaKTepU3YIOMIUX XUMAYECKHE CBOWCTBA OPraHUYECKUX COCIMHEHHMN OTIENBHBIX KIACCOB, CIOCOOBI
UX TOJY4YeHHs M Ha3BaHHWE OPraHMYECKUX COCIUHEHUIl MO TPUBUAIBHON WIM MEXIYHapOIHOU
CUCTEMATUYECKON HOMEHKJIATYpE.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/JaHUI Ha CBONCTBA OPraHUYECKUX
COEJIMHEHUH OTAEJbHBIX KJIaCCOB

JlaGoparopHasi pabora

Jlaboparopnas pabora  "lIpeBparienus OpPraHUYECKUX BEUIECTB  MPU  HarpeBaHuu".
[TosrydyeHue 3TuIEHA U U3YYEHHUE €ro CBOMCTB. MoeIMpoBaHNEe MOJIEKYJ U XUMUYECKUX
MpeBpalleHHi Ha TpUMepe 3TaHa, STUJICHA, alleTHIICHA U JIp.

Tema 4.3
Nnentuduxanu
ST OPTaHUIECKHIX
BEIIECTB, UX
3HAYEHUE U
MpPUMEHEHUE B
OBITOBOH U
MIPOU3BOJICTBEH
HOH
JEATETLHOCT

1 yejaoBeKa

OcHoBHOE€ CoAECpPKaHUEC

Teopernyeckoe o0yueHue

buooprannueckue coenuHenus. [Ipumenenue u 6uonorndeckas poib yrieBoaoB. OKUcIeHHe
YTJIEBOJIOB - HCTOUYHUK SHEPTUU JKUBBIX OpraHu3MoB. O01acTi MPUMEHEHHSI aMUHOKHUCIIOT.
[TpeBpatenust 6eKOB MUIM B OpraHu3Me. bruonornueckue QyHKIMH

6enkoB. buonornueckue ¢pyHKIUM xUpoB. Ponb opraHnueckol XUMHUK B PELLIEHUH MPoOIeM MUILEBOI
0e30macHOCTH

Pons OpFaHquCKOﬁ XHUMHHU B pCHICHUHA HpO6HCM BHCPFGTI/I‘IGCKOI\/’I 6C3OH8.CHOCTI/I, B pa3BUTHU
MCIUIHHBI, CO3JaHNH HOBBIX MAaTCPHUAJIOB, HOBBIX HCTOUYHHWKOB SHCPTUH (aJ'II)TepHaTI/IBHBIG
HCTOYHUKH 3HCpFI/II/I). OmacHoCTh BO3,I[CI>'ICTBPIH Ha JXUBBIC OPTraHU3MbI OPTaHUYCCKUX BCIICCTB
OTACIBHBIX KJIaCCOB (yrneBonopomﬂ, CIIMPTEI, (l)eHOJ'IBI, XJIOPOPraHN4YCCKUEC IMPOU3BOAHEIC,
AJIbACTU Bl U I[p.), CMBICJI ITOKA34aTCJId MPEACIIbHO HOHYCTHMOﬁ KOHICHTpAIun

JlabopaTopHble 3aHATHS

JlaGopaTtopHast padota: "UnenTudukaiys opraHndecKux COeTMHEHUI OTIEIbHBIX KJIacCOB"
WNnentudukanus OpraHndecKuX COEIWHEHUH OTAENbHBIX KIAcCOB (Ha MpUMEpe ajibAETHIOB,

Kpaxmaia, YKCYCHON KUCIIOTHI, OSJIKOB | T.II.) C UCIIOJIb30BAHUEM UX

(U3UKO-XMMHYECKUX CBOMCTB M XapaKTePHBIX KAUECTBEHHBIX peakuui. J[eHaTyparus Oenka npu

HarpeBaHuu. lIBeTHble peakuuu OesnkoB. BO3HHKHOBEHHE AHATUTHYECKOIO CHUTHAlA C TOUYKH

3peHUsl XUMHYECKUX MPOIIECCOB MPU MPOTEKAHUU KAYECTBCHHON

OK 01
OK 02
OK 04
K 1.2




PEeaKIyy, MO3BOJIAIONICH HICHTUPHUITUPOBATH MPE/IOKEHHBIE OPTaHUYECKHE BEIIECTBA

KonTpoubn CTpyKTypa U cBOiiCTBA OPraHMYeCcKHX BeleCTB
as pabora 3
Paspean S. Kunernyeckue 1 TepMOANHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHUX PeaKIui
Tema 5.1
OcHoBHOe coxep:kaHne
CxopocTh
XAUMHIYECKHX Teopernueckoe o0yueHue
peaxiuil. CKOpOCTh peakluy, €€ 3aBUCHUMOCTb OT Pa3IMYHBIX (DAaKTOPOB: HPUPOABI PEArHPYIOLIMX BELIECTB,
XUMHYECKOE KOHIEHTPAllUU pearupyrolux BELIECTB, TEMIEpaTypbl U IUIOLIAAM PEAKIMOHHOM IOBEPXHOCTH.
paBHOBECHUE TennoBble >PPeKTbl XUMMUYECKMX peakiuil. DK30- U 3SHAOTepMHUYEcKHe, peakiuu.OO0paTUMOCTb OK 01
peakuuii. XMMHYECKOE pPaBHOBECHE M €ro CMEILEHUE MOJ JCHCTBHEM pa3iIMyYHbIX (AKTOPOB
(KOHLIEHTpalMs peareHTOB WM NPOAYKTOB peakluH, JaBleHHE, TemIleparypa) Ais CO3/aHus OK 02
ONTUMAJIBHBIX YCIOBUN IPOTEKAHUS XUMHUECKUX K12
npoueccos. [Ipunmun Jle [llarense
JlabopaTopHble 3aHATHUS
Pemenne npakTuko-opueHTUPOBAHHBIX 33/1aHUN HA aHAIU3 (PAaKTOPOB ,BIMSAIONINX HA U3MEHEHHE
CKOPOCTH XUMHYECKOM peaklnu, BT.Y C MO3UIUN SKOJOTMUYECKH 11€7€CO00pa3HOro MOBEICHHS B
OBITY U TPYZOBOH AESTEILHOCTHU B IEJIIX COXPAaHEHUSI CBOETO 3/10POBbsI U OKPYXKaroIlel MPUpPOAHON
Cpenbl.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHNI HAa npuMeHeHue npuHuuna Jle-Illarense s
HaXO0X/IEHUs HAaIIPABJICHUS CMEILIEHUsI PABHOBECHS XMMHUECKON peakIK U aHall3 PaKkTopoB ,
BIMSIOUIMX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI.
Pa3neu 6. PacTBopbI
Tema 6.1. OcHoBHOE coiep:KaHue
IousiTue o Teoperuueckoe o0yueHue
pacTBopax PactBopenue kak ¢usnko-xumuueckuil mpouecc. PactBopsl. CriocoObl MPUTOTOBIIEHUS PAaCTBOPOB. OKO1
PactBopumocTs. MaccoBass 10as pacTBOpeHHOro BemiecTBa. (CMBbICT IOKa3aTensl NPEAENIbHO 0KO.2.
JOTTYCTUMOW KOHIIEHTPAI[MU U €T0 UCIOJIb30BaHUE B OLIEHKE IKOJIOTHYECKO 0€3011acCHOCTH. OK 07
[TpaBuia HKOIOTHYECKH 11e71eCO00Pa3HOT0 MOBEACHUS B ObITY M TPYAOBON AEATEIBHOCTH B IIETAX K 1.2

COXPAHEHUS CBOETO 3JJ0POBbSI U OKPYKAIOIIEH TPUPOHON CPEbl; OACHOCTh BO3/ICUCTBUA HA )KUBbIE
OPraHu3Mbl OIPEJEIEHHBIX BELECTB. PelieHre NpakTUKO-OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM Ha
pacTBOPLI, UCITOJIL3YCMBIC B GBITOBOﬁ u HpOHSBOI[CTBGHHOfI ACATCIIBbHOCTH YCIIOBCKA




Tema 6.2
HccaenoBanu
€ CBOICTB

pacTBOpoB

OCHOBHOe cojIep:KaHue 2
JlabopaTopHble 3aHATHS 2
JlaboparopHas padoTa «IIpHuroToBICHHE PaCTBOPOBY.

2

[IpurotoBneHne pacTBOPOB  3aJaHHOM  (MaccoBoM, %)  KOHUEHTpauud (C  MPaKTHUKO-
OpUEHTUPOBAHHBIMM BOIIPOCAMHM) M ONIpPEIEICHHUE Cpellbl BOJAHBIX pacTBOpoB.Pemenue 3amau Ha
IIPUTOTOBJICHHE PACTBOPOB

IlpodeccHoHaILHO-OPMEHTHPOBAHHOE CO/lepKaHue (colep:KaHNe MPUKJIATHOT0 MOTYJIs1)

Paznen 7 XuMmus B ObITY M IPOM3BOACTBEHHOM /1eATEJIbHOCTH YeJI0BEKa
OcHOBHOe coiep:KaHue
Tema 7.1. Teopernueckoe o0yuenne

Xumus B ObITY
u

Hoselilme 1ocTHXKeHUsI XUMUYECKON HAYKHU M XUMUYECKON TeXHOJIOIMU. Poib Xumuu B
o0ecreueHnH IKOJIOIMUECKOM, SHEPreTHYeCKON U MUILEBOI 0€30I1aCHOCTH, Pa3BUTHU
MenuuuHbl. [IpaBuna norcka u aHaaM3a XUMHUYECKOW HHPOpMALIUU U3

IPOM3BOJICTBEH OK 01
HOiL pa3IUYHBIX MCTOYHMKOB (HaydyHas M Yy4yeOHO-HayyHas JMTepaTypa, CpeICTBa MacCOBOU 2 OK 02
NEeATEIbHOCTH uH(popmanuu, cetb HTEepHET) OK 04
4esioBeKa
OK 07
JlabopaTopHble 3aHATHS K 1.2
2
[Touck u aHanM3 KeHCOB O MPUMEHEHUN XMMHUYECKUX BEIIECTB U TEXHOJIOTUHN ¢ yUeToM Oyyiieit )
npodeCCHOHATIBHOM e TETFHOCTH 110 TeMaM: KPAaCKH, UCTOYHUKH SHEPTHH, OPraHMYECKUe U
MUHEpPAJIbHBIE y100peHus, IEKapCTBEHHbIE BEIIECTBA, OBITOBAsT XUMHUSI.
3ammra: [IpeacraBieHne pe3yibTaToB pelleHns KeHCOB B (popMe MUHU-IOKIIaJa ¢ pe3eHTaluen
IIpome:xxyTouHasi aTTecTalus MOT JMCUMILINHE (324€T) 2
82

Bcero




3.YCJIOBUS PEAJIM3ALUU ITPOI'PAMMBI
OBIIIEOBPA3OBATEJbHON YYEBHOM JUCIHUILIMHBI

3.1 Jlasa peanu3anuu 1nporpamMmbl  001Ie00pa3oBaTeIbHON  y4eOHOW IMCHUNIHHBI
NpeIyCMOTPEHbI CileAyoIHe clieuaJlbHble TOMeIICHHS:

Kabuner Xxumun, OCHaIIEeHHBI 000PYJOBAHUEM U TEXHUUECKUMH CPEJICTBAMU O0YUCHHS:

O6opynoBanue: Paboune mecra mpenogaBarenss U 0Oy4aromMxcs: AOCKa MenoBas -lmrT.,
CTOJI y4eHH4eckui — 16 mrT., cTyn yuyeHuueckuit — 32 mr., cron — 1 mr., ctyn — 1 mWrT., )Kamo3u
BEpTUKAJIBbHBIC - 3 MIT., ceid - 1 mT.

KommiekT y4e0HO-MeTOANYEeCKON TOKYMEHTAINH, TIIAKaThI

TexHuyeckue cpeicTBa OOy4yeHHs: MyJIbTUMeAUHOE 00OpyaoBaHHe (HOYTOYK, SKpaH Ha
LITATUBE, TPOCKTOP)

3.2 UudopmaniuonHoe odecrieueHne peaau3alu NPorpaMmmbl
OcCHOBHBIC HCTOYHUKHU:

1. T'a6puensta O.C., OctropoymoB W.I'., CnagkoB C.A. Xumwus (6a30BbIii ypoBeHb) 10 kiacc
VYueonuk [Ipocsemenne 2022 rox

2. Tabpuensa O.C., OcropoymoB W.I'., CnagkoB C.A. Xumus (6a3zoBblii ypoBenb) 11 kmacc
VYuebnuk [Ipocsemnienue, 2022 ron

3. Hukutuna H.I'. O6mas u Heopranuueckas xumus. B 2 4. Yacte 1. TeopeTuueckue OCHOBBI:
Y4eOHHMK W MPAKTUKYyM Ui cpenHero nmpodeccuonanbHoro obpasosanus / H.I'. Hukuruna, B.U.
I'peGenbkoBa. — 2-¢ u3a., nmepepad. u gon. — MockBa: M3garenscrBo Opaiit, 2020. — 211 c¢. —
(ITlpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-03676-3. — Pexum poctyma:
www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-1-teoreticheskie-osnovy-
438695

4. Huxkutuna H.I'. O6mas u neoprannueckas xumus B 2 4. Yactb 2. XuMust 5JIEMEHTOB: YUeOHUK U
MPAKTUKYM JJisl cpenHero nmpodeccuonansHoro oopazosanus / H.I'. Hukutuna, B.U. I'pebenbkoBa.
— 2-¢ wusn., mepepad. m gom. — MockBa: M3marensctBo IOpaiit, 2022. — 322 c. —
(ITpodeccuonanbuoe obOpazoBanue). — ISBN 978-5-534-03677-0. — Pexum poctyma:
www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-
438696 1omoTHUTEIbHBIE HCTOYHUKH:

1. https://infourok.ru/



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJbHON YYEBHOM JUCHUILIVNHBI

KoHTponb U OmeHKa pe3yiabTaToB OOYUYEHHS OCYIIECTBISICTCS MpernojaBaTelieM B
MPOLIeCCe MPOBENCHUS MPAKTHUYECKHUX 3aHSATUH U J1a00paTOPHBIX pabdOT, TECTUPOBAHHUS, a
TaK)X€ BBITIOJHEHUSI 00YyYaIOIIMMUCSA MUHIWBUIYAJIbHBIX 3aJlaHUM, MPOEKTOB, HCCIEAOBAHUN.
Pesynbpratel 0OydeHUs OMpEACNsIOT, 4TO oOydaromuecss AODKHBI 3HATh, TMOHUMAaTh U
JEMOHCTPUPOBATH IO 3aBEPIUICHUU U3YUCHUS JUCITUTUIMHBI.

Jns  (opmupoBaHuUs, KOHTPOJS W OLIGHKH pe3yJlbTaTOB OCBOCHUS YyueOHOU
JTUCIUIUIMHBI UCIIONB3YETCS CHCTEMa OILICHOYHBIX MEPOIPHTHHA, MPEICTABISIONIas co00i
KOMIUICKC y4YeOHBIX MEPONPHSTHI, COTJIACOBAHHBIX C pe3yibTaTaMd OOY4YCHHS U
chopmynupoBanHbeix ¢ yuetom ®I'OC COO (mpeameTHbie pe3yibTaThl MO THUCHUILIAHE) H

@10C CIIO

gﬁ/ Moayas/Pa Pe3yabTaT 00yueHus Tuner oueﬂoimblx
3pen/Tema MeponpUusATHHA
I OcHOBHoOE coep:kaHne
1 Pa3nen 1. ®o
OCHOBLI PMYJHPOBATH
0a3oBbIe
CTpoeHust
BemecTBa MOHSITHA U
3aKOHBI XUMHH
1.1 OK 01 Crpoenue CocraBnartb 1. Tect «Crpoenne atomos
aTOMOB XUMHAYECKHE (hOPMYJIbI XUMHUUCCKIX SICMCHTOB 1
S — COCTMHEHH I B MIPUPO/Ia XUMHYSCKOH CBSI3HY.
3JIEMEHTOB U COOTBETCTBHUH CO 2. 3a7a4u Ha COCTABICHNE
npupoza CTENEHBIO OKHUCIICHUS XAMHUHICCKHAX 5
XUMUYECKOit XHUMUYECKHX (hopMyJT TBYXaTOMHBIX COCTHHECHUIN
CBS3U JJIEMEHTOB, UCXOS U3 (OKCHTIOB, CYTE(UIOB, THAPHIOB 1
BAJICHTHOCTH M 3JI€K T.IL).
TPOOTPHLATENBHOCTH 3.3amanus Ha MCTIONb30BAHNE
XUMHYECKOH CUMBOJIHKH U
Ha3BaHUM COCIUHEHUI MO
HOMEHKJIATYPE MEXTYHAPOTHOTO
CO03a TEOPETUYECKOUN U
MPUKJIAJHON XUMHUU U
TPUBUAITBHBIX HA3BAHUA XUMHYICCKHX
(dhopMys IByXaTOMHBIX
coeuHeHuH (OKCUIOB, CyIb(OUIOB,
THJIPUJIOB U T.I1.) ¥ IPYTHX
HEOPTaHMYECKUX COSAMHEHUM
OTAENbHBIX KJIACCOB
JlaGopatopHas paboTa s
COCTaBJICHUS
1.2 OKO1 Teprouec XaparTepuionars 1. Tect «MeTaJ‘IJ‘II/I‘-IeCIiI/IC/
OK 02 KU 3AKOH 1 HEMETAJUIMYECKHE CBOICTBA,
Ta6mma JLH. XHMHYCCKHUC ANIEKTPOOTPHLIATETHLHOCTD U
Meneneesa SJICMCHTEI B CPOJICTBO K AJIEKTPOHY XHMHUYECKHX
COOTBETCTBUU C HX AJIEMEHTOB B COOTBETCTBHE C HX
IIOJIOKCHACM B AIIEKTPOHHBIM CTPOSHUEM U
MEPUOITIECKON MOJI0’KEHUEM B IIEPUOIUYECKOM
CHCTEMC XUMHUICCKUX CHCTEME XMMHYECKHX DJICMEHTOB
anemenToB .. LU




Menneneena Meuneneenay.
2. TlpakTHyeckue 3a1aHus Ha
YCTAHOBJICHHUE CBSI3H MEXKTY
CTPOEHHEM aTOMOB XMUMUUYECKHUX
AJIEMEHTOB W MIEPUOTNICCKUM
W3MEHEHHEM CBONCTB XMMHYECKHUX
DJIEMEHTOB U UX
COCIMHECHUU B COOTBETCTBHH C
nosjoxxenueM Ilepronuueckoit
CHCTEME.
[TpakTUKO-OpUEHTUPOBAHHBIC
TEOPETHYECKUE 3a]JaHus Ha
XapaKTEPHU3aUI0 XUMHYECKUX
271eMEeHTOB: «MeTamtnueckue /
HEMETAJUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIATEIILHOCTD U CPOJICTBO
K 3JIEKTPOHY XUMHUYECKHUX DJIEMEHTOB
B COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TTOJI0KCHHUEM B
IIEPUOTUYECKON CUCTEME
XHMHUYECKUX djiemeHToB JI.1.
MenneneeBay
Paznen 2.
2 A XapakTepu3oBaTh Kountpoabnas padora «Ctpoenne
XMMHYECKH €
THIBLI XUMHYEeCKHUX BellleCTBA M XUMHUYeCKHe peaKIum»
peakuumn N
peaxkumii
1. 3amauu Ha cocraBieHue ypaBHEHUN
2.1 OK 01 Turmer CocTaBisiTh peakiuu A . yp
CaKIUH:
OK 04 XAMHYECKHAX COEIUHEHHS, peaxn
. - COeIMHEHHS, 3aMeIlCHHS,
peakmuit pasnoxeHusi, o0OMeHa,
pa3oxeHus, 0OMCHa,
3aMElEeHHUs,
- OKHCIUTEIBHOBOCCTAHOBUTEILHBIX
OKHUCIIUTENLHO- N
peaKIHii ¢ UCTIOIB30BAHUEM METO/Ia
BOCCTAHOBHUTEJILHBIE
3IEKTPOHHOTO
peakuuu
Oaiamnca.
2. 3aj1auu HA pacueT MacChl BEIIECTBA
Wi 00bE€Ma ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacCe HIIN
00BEMY OTHOTO U3 YYaCTBYIOIIHNX B
pEeaKINK BEIIECTB; PaCUEThI MacChI
(00BEMa, KOMMUYECTBA BEIIECTBA)
MPOIYKTOB PEAKIIMH, €CITU OJTHO U3
BEIIECTB UMEET
29 35 1. 3agaHus Ha cOCTaBICHUE
. JIEKTPOJIUT CocTaBnsTh ypaBHEHUS
MOJIEKYJISIPHBIX U
nyecKas XUMHYECKHUX PEaKIHH .
WMOHHBIX PEaKIUi C ydacTheM KHUCTIOT,
OHUCCOoLMany 1 | HOHHOIO OOMEHA C o N
. OCHOBaHUH U COJIEH, yCTAHOBIICHUE
u WOHHBIN | ydYacTueMm
W3MEHEHUS KUCIIOTHOCTH CPEIbI
oOMeH HEOPraHUYECKUX "
BeIIECTB 2. JIaboparopHas pabota "Tursl
XUMHYECKHUX peakuui”
3 Pazpnen 3. Hccaenosars crpoenue | KontpoabHasi padora «CBoiicTBa
CtpoeHue u H CBOMCTBA HEOPraHU4eCKUX BelleCTB»
CBOHCTBA HeOpraHn4ecKmux
Heopranmyie BEHIECTB
CKHX
BelleCTB
1. Tect «HoMmeHKIIaTypa 1 Ha3BaHUE
3.1 OK 01 Knaccuduka Knaccudunuposat yP
I[1IK1.2 HEOPTraHUYECKUX BELIECTB UCXO IS
LM, b HEOPraHUYECKHE

U3 UX XUMUYECKOH (HopMyIIbl WK




HOMEHKJIaTy
pau
CTpOEHHuE
HEopraHuye
CKHUX
BEIIECTB

BEILECTBA B

COOTBCTCTBHUHU C UX

CTPOCHUEM

COCTaBJIEHUE XUMHYECKOMN
(bopMyIIBI HCXOIS U3 Ha3BAHHUS
BEIIECTBA 110 MEKIyHAPOIHON UIN
TPUBHUAIILHON HOMEHKIIATYpe».

2. 3a/1a4u Ha pacyeT MacCOBOM
JI0JI (MacChl) XUMHUYECKOTO
aJIeMeHTa (COSUHEHNS) B
MoOJIeKyJie (CMecH).

3. [IpakTuyeckue 3a1anus Mo
KJaccu(UKaluu, HOMEHKIIAType U
XUMHUYECKUM (hopmynam
HEOPraHWYECKUX BEILIECTB Pa3IUUHBIX
KJIACCOB.

4. TlpakTdeckue 3aJlanus Ha
ornpezesieHue XUMUYECKOM
AKTUBHOCTH BEIIECTB B
3aBHCHUMOCTH BUIa XUMHUECKOH
CBSI3M U TUIA KPUCTAJUIMYECKOM
pEIIeTKH

3.2

OK 01
OK 02
[1K1.2

dusnko-
XHUMHUYECKHE
CBOMCTBA
HeopraHuyec
KHX BEILECTB

YcranaBnuBarh
3aBUCUMOCTH (PH3HUKO-
XUMHUYECKHUX CBOWUCTB
HEOPraHNYECKHUX BEIECTB
OT CTPOEHUS aTOMOB U
MOJIEKYJI, & TAaK)KE TUIIa
KPUCTAJUIMYECKOU
pELIEeTKH

1. Tect «OcoOEHHOCTH XUMHYECKUX
CBOICTB

OKCHIOB, KHCJIOT, OCHOBaHHIH,

aM(pOTEPHBIX THIPOKCUIOB U

coJiei».

2. 3agaHus Ha COCTaBICHHUE

YPaBHEHUN XUMHUUYECKUX PEAKIUH C

Y4acCTHEM HPOCTHIX U CIOKHBIX

HEOPraHUYECKHUX BEIIECTB: OKCUIOB

METaJI0B, HEMETAIIOB U

aM(pOTEPHBIX JIEMEHTOB;

HEOPraHUYECKHX KUCIOT, OCHOBAHUM U

aM(pOTEPHBIX THJIPOKCHUIOB,

HEOPraHUYECKUX COJIEH,

XapaKTEePU3YIOIIUX UX CBOMCTBA U

CHOCOOBI MOTYYEHHUS.

3. [IpakTHKO-OpHUEHTUPOBAHHBIE

TEOPETHUYECKHUE 3aJJaHUsl Ha CBOMCTBA U

MOJTyYeHUE HEOPTAaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Unentuduka
Us

HEOpraHuyec
KHX BEIECTB

Hccnenosatb

KauCCTBCHHBIC PCAKIIUU
HCOPTraHNYCCKUX

BCIICCTB

1. IIpakTHKO-OpPHEHTUPOBAHHBIE
3aJ]aHMsA [0 COCTABJIEHUIO
XUMHUYECKHUX PEAKIINHA C y4aCTHEM
HEOPTaHUYECKUX BEIIECTB,
WCIIOJIb3YEMBIX JIJIST UX
UICHTUPUKAIIH.

Jlabopartopnast paboTa:
"Unentudukanus
HEOPraHUYECKUX
BemecTB'

4.1

OK 01
IIK 1.2

Knaccuduka
s,
HOMEHKJIaTy
pa u cTpoeHne
OpraHuyec Kux
BEIIECTB

Knaccudunuposarsb

OpTraHUYECKHE
BellleCTBA B

COOTBETCTBHHU C UX

CTPOCHHEM

1. 3agaHus Ha COCTaBICHUE Ha3BAaHUN
OPraHNYECKUX COETUHEHUH 110
TPUBHUAIIBHON WJIM MEKyHApPOIHOMU
CHUCTEMATHYECKOM HOMEHKJIIATYPE.

2. 3a/1aHus HA COCTaBJICHUE

ITOJIHBIX M COKPAILIEHHBIX
CTPYKTYPHBIX (hOpMYJT

OpPraHMYECKHX BEIECTB OTAEIbHBIX




KJIaCCOB.

3. 3ajjauM Ha onpezeIeHue
MpOCTEUIIEH

4. (hopMyJIBI OPraHUYECKOM

MOJIEKYJIbI, HCXO/IS1 U3 2JIEMEHTHOTO

coctaBa (B %)

4.2 OK 01 Cpoiicrsa YcranaBiauBarth 1. 3aganus Ha coCTaBJIeHHe
OK 02 OpraHmuecK 3aBUCUMOCTh (1)1/13}41(0- YPaBHEHUHU 3
OK04 1IX XUMHYECKHX CBOMCTB XUMUYCCKUX PEAKIUM C
[1K1.2 B HEOPraHUYECKUX y4acTHEM OPraHUYECKUX
BEILECTB OT CTPOCHHUS BELIECTB Ha OCHOBAHUU UX
aTOMOB M MOJIEKYIL, a COCTaBa U CTPOCHHSI.
TaKXe TUTIA 2. 3ajaHus Ha COCTaBJICHUE
KPUCTAUTHIECKOM YpPaBHEHUN XUMHUUYECKUX PEaKIUH,
peleTku WUTIOCTPUPYIOLINX XUMHUYECKHE
CBOIICTBa C y4eTOM MEXaHU3MOB
NPOTEKaHUS JAHHBIX PEaKUid 1
TeHETUYECKOU CBSI3U OPTraHUYECKUX
BELIECTB Pa3HbIX KJIACCOB.
3. Pacuernble 3a1auu 1o
YPaBHEHUSIM PEaKLUN C y4acTHUEM
OpPraHMYECKUX BEIIECTB.
4, JlaboparopHas paboTa
"IIpeBparieHus OpraHu4ecKux
BELIECTB I1pU HarpeBaHuu"
4.3 8§ 8; Mnentuguxa Hccnenosare 1. TIpakTHKO-OPUECHTUPOBAHHBIC
0OK04 T KaqCCTBCHHBIC 3aJlaHusl IO COCTaBIICHUIO
MK1.2 OPTaHMHCCK MX | peaKMH XUMHUYECKUX PEAKLMN C yYaCTHEM
BELICCTB, X OpTaHIICCKIX OpPraHWYECKUX BEIIECTB, B T.4.
3HAYEHUE U COEIMHEHUN HCTIONMB3YEMBIX JUTS HX
NPUMEHEHNE B | OTAEIBHEIX KIIACCOB WeHTH HKAIHT B
OprToBOH 1 OBITY M POMBIIIEHHOCTH.
HPOU3BONICTE 2.JTaGoparopHasi paboTa:
CHHOH " neHTrdUKaus OpraHuyecKux
NeSTeabHOCT COEJMHEHUH OT/ENbHBIX KIacCOB"
U 4EJI0BEKa
5. Paspen S. XapakrTepu3oBaTthb
Kuneruuec e —
e n Pa3JIMYHBIX
TepMOoaMHA (¢akrTopos Ha
MirdecKne paBHOBecHE U
3aKOHOMEPH CKOPOCTS
ocTH XMMHYECKHX
NPOTEKAHU | oo
XHMHYECKH X
peakuuii
5.1 CropocTh ﬁﬁ:ﬁ;gp}fgﬁ:ﬁ%aunﬂ i}:)aKTHKO-OpI/IeHTI/IPOBaHHLIe
XUMIUCCKH X peTHYECKHE 3aJJaHus Ha aHaJIu3
pearii, pearupyromux BEIeCTB (hakTOpOB, BIHSIONINX HA §
OK 01 X HMIUCCKO & U TeMIlepaTyphl Ha M3MEHEHHE CKOPOCTH XUMHUYECKON
OK 02 pABHOBECHE CKOPOCTb XHMHYECKHX peaxiuu. [IpakTuko-
K12 peakunu OpPHUCHTHPOBAHHBIC 3aJJaHUS Ha

XapakTepu3oBaTh
BIIMSIHUE U3MEHEHUS

npuMeHeHue npuHnuna Jle-
[latenne a1t HaX0XKIACHUSI




KOHIEHTpALINKU
BEILIECTB, PEaKLUU
cpeasl U
TEeMIIepaTyphl Ha

HAIPABJICHUS CMEILECHUS
paBHOBECHSI XUMUYECKON PEAKINU U
aHaIu3 (GaKkTOPOB, BIUAIOLINX Ha
CMEIIIEHNE XUMHUYECKOTO

CMeIlleHne paBHOBECHS
XUMHYECKOTO 2.JlaboparopHas paboTa
paBHOBECHS «CKOpOCTh XUMUYECKHUX PEAKIUMN.
CMmellieHre XUMHUYECKOTO
paBHOBECHSI»
Pazneua 6. HccnenoBarb
PacTBopbl HCTHHHBIE
PacTBOPHI €
3a/JaHHBIMH
XapaKTepUCTUKAMU
Pa3znuyath ucTUHHBIE
OK 01 [Tonstus o 1. 3aga4yn Ha MPUTOTOBJICHUE
OK 02 pacuBOpBI
pacTBopax pacTBOpOB.
IK 1.2 [TpakTHKO-OpPHEHTHPOBAHHBIE
pacueTHBIC 3a/IlaHUs Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHOU JESITETbHOCTU
4eJloBeKa
HccnenoBats Qpusnko-
OK 01 Hccnenopa A ¢ - Jlaboparopuas pabota
9 XUMHYECKHE CBOMCTBA " "
OK 04 HUE CBOMCTB [IpuroroBnenue pacTBOpoB
K 1.2 DACTRODOB HCTUHHBIX PaCTBOPOB

Il ITpodeccuonaibHO-0pHU

CHTHPOBAHHOC COACPKAHUE (couepmalme IMPUKJIATHOTO MO)]y.TIﬂ)

Paznea 6. OueHuBaTh 3amuTa Keiica (¢ yueTom
Xumusi B MOCJIeCTBHUSI OBLITOBO Oynymeii
ObITY 1 - npogecCHOHAIBLHOM
NPOU3BOACT IPOM3BOACTBEHHO AeATeTbHOCTH)
BCHHOH NeATETbHOCTH
AEATEIBHOC YyeJI0BeKAa ¢ MO3HIHIA
™ IKOJIOTHYECKOI
1€J10BEKA 0e30MACHOCTH
OK 01 XUMUSL B OLeHHBATE Keiic (¢ yuerom 6y)v1ymel71
OK 02 GBIy 1 [OCTEICTBHSA GEITOBOM npodeccuoHaTbHON L[f:;ITeHLHOCTH)
OK 04 MPOM3BOJICTR W TIPOM3BOJICTBEHHOT Bo3moxHBIE TEMBI KEHCOB:
OK 07 CHHO EATETBHOCTH 1. IloTenenenue KImMMaTa u
I1K1.2 eSTETbHOCT H | 4eloBeKa ¢ o3Il BBICBOOOK/IEHHE Ta30BbIX T'MJIPaTOB
yeaoBeKa 9KOJIOTHYECKOM CO AiHa OxcaHa
6E30HACHOCTIH 2. bynymue matepuansl s

aBua-,MalIuHO-, U
prUOOPOCTPOCHHUS

3. HoBble maTepuansl s
COJIHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE
pPacTUTEIbHBIX MPENapaToB

MHUHHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHUSA
POCCHUIICKOH ®EJEPAIINA




OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHHWE BBICIIEI'O OBPA30BAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAJEMMUS»

CPEJHENPO®ECCHUOHAJBHBIN KOJLJIEK

DoH/1 OLIEHOYHBIX CPEICTB
JUIs IPOBEIEHUS TEKYILEro KOHTPOJISL U IPOMEXYTOUHON aTTeCTalluu
1o o0ueodpa3oBaTeIbHOM Y4eOHOM QMCUMIINHE
Xumus
A8 cnenranabHocTU: 35.02.16 DkcnuyaTauus 1 PeMOHT €eJIbCKOX03SIIICTBEHHOM TeXHUKH U
000py10BaHUSA

(dbopma poBeICHUsI OLIEHOYHOM TPOLICAYPHI -
oughghepenyupoeannslit 3auem

Uepkecck
2023r.



|. OBIIME ITOJIOKEHUSA
@onx oueHounslx cpeacts (POC) mpenHazHayeH Uisi KOHTPOJS M OLEHKH 00pa30BaTelbHBIX

JOCTHOKCHHH — 00ydarommxcs,

mucuuruHael OY].07 «Xumus».

DOC

BKJIIO4YAcCT

KOHTPOJIBHBIEC  MaTCpHrabl

OCBOMBILIMX Mporpammy o0ieo0Opa3oBareabHON

JUTSt

y4eOHOU

MMPOBEACHHA TCKYLIEr0 KOHTPOJIA H

MIPOMEXYTOYHOH arTecTanuu B popme quddpepeHInpoBaHHOIO 3a4eTa.

®OC paspaboran B cooTBeTcTBUUM ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
P

cpemHero oOmiero o0Opa3oBaHus M pabodeil mporpammoil 00IIe00pa3oBaTeNIbLHOMI

Y4EOHOU TUCIUTIIMHON «XUMUS.

CTaH/1apTOM

1.1 IInanupyeMble pe3y/JbTaTbl 0OCBOCHHS 0011e00pa30oBaTeIbHON Y4eOHOI JMCIUIIJIUHBI B

cootBercTBHM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO:

Kon u I[InanupyemMble pe3yJbTAThl 0CBOECHHS THCIUIIUHBI

HAaHMeHOBaHUe

popmupyembIx Oo0urue JAucuunimHapHbie

KOMIIeTEeHIM i
OK 01. B yacTu Tpy10BOT0 BOCIUTAHMS: - BJIAJIETh CUCTEMON XMMUYECKUX 3HAHUM,
Bri6upats - TOTOBHOCTD K TPY/ly, OCO3HAaHUE KOTOpasi BKJIFOYAET: OCHOBOIIOJIAratoIIye
CIOCOObI [IEHHOCTH MAacTEepPCTBA, TPYIOJIIOONE; | TOHATHS (XUMUYCCKUH SJIEMEHT, aTOM,
pelleHus 3aa4 | - TOTOBHOCTh K aKTUBHOM 3JIEKTPOHHAst 000J109Ka aToma, s-, p-, d-
npoecCHOoHAb | IEATSIBHOCTH TEXHOJIOTUICCKON 1 AJICKTPOHHBIC OPOHUTATIN AaTOMOB, HOH,
HOM COLIMATILHOW HAIPaBJICHHOCTH, MOJIeKYyJa, BaJICHTHOCTb,
NESTCIIbHOCTH CIIOCOOHOCTH MHUIIMHPOBATH, AJIEKTPOOTPHUIATEILHOCTD, CTCIICHD
NPUMEHUTEIBHO | MJIAHUPOBATH M CAMOCTOSATEIHHO OKHUCJICHUS, XUMUUYECKas CBSA3b, MOJIb,
K pa3IMYHbIM BBITIOJTHSATH TAKYIO JISSATEIILHOCTD; MOJISIpHAs Macca, MOJISIPHBINA 00BeEM,
KOHTEKCTaM - HHTEpEeC K pa3indHbIM chepam YIIEpOAHBIN CKeneT, GyHKIMOHAbHAS

poeCCHOHAILHON JeSTENBHOCTH,
OByaieHue YHHBEPCAJIbHBIMHA
yuyeOHBIMHU MO3HABATEIbHBIMHU
NeiiCTBUSIMU

a) 0a3oBble JIOTHYECKUE TeHCTBUSA:
- CaMOCTOSITENBHO (OPMYIIUPOBAThH U
aKTyaJIu3UpOBaATh MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN
IMPU3HAK WX OCHOBAHUA IJIA
CpaBHEHHUsI, KIacCUPUKALNUU U
00001eHMS;

- ONIPEAEIATH 1NN AEATENbHOCTH,
3a/1aBaTh MapaMeTPhbl U KPUTEPHUH UX
JIOCTH>KECHHS;

- BBISBJISATH 3aKOHOMEPHOCTHU U
MIPOTUBOPEYUS B paCCMaTPUBAEMBbIX
SIBJICHUAX

- BHOCUTb KOPPEKTHUBHI B
JACATCIIbHOCTDh, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OLICHUBATb PUCKHN HOCJ'IG)ICTBI/If/i
JeSATEIbHOCTH;

- pa3dBUBaTh KPCAaTUBHOC MBIIIJICHUC
MIPH PEIICHUH KU3HEHHBIX MPOOIEM
0) 0a30BbBIE HCCJIEN0BATEIbCKHE
ACHCTBUSA:

rpymnna, paaukai, U30Mepusi, H30Mephl,
TOMOJIOTHYECKUH PsIlT, TOMOJIOTH,
YIJI€BOIOPOAbI, KUCIOPOA- U
a30TCOAEpKAIINE COETUHEHUS,
OMOJIOrMYECKH aKTHBHbIE BEIIECTBA
(yrneBoapbl, )XUpbl, OEIKN), MOHOMED,
IIOJINMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHMS,
KPUCTAJIJIMYECKAsl PEIIETKA, THUIIBI
XUMHUYECKHX PEaKIHi (OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIE, DK30-1
SHAO0TEPMUYECKUE, pEAKLIUH HOHHOTO
oOMeHa), pacTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOIUTHIECKAS
JCCOLIMALNS, OKMCIIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKOU
peaxkiuu, XMuMUYeCKOE PaBHOBECHE),
TEOPUU U 3aKOHBI (TEOPHS] XUMUYECKOTO
CTPOEHUS OpraHnyeckux BemecTs A.M.
Bbytneposa, Teopus 31€KTPOTUTHIECKON
JIccolManuu, nepuoguyeckuit 3akon J1.1.
MenneneeBa, 3aKOH COXpaHEHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMUH, (PAKTOJIOTHUECKHE CBEJECHUS O
CBOICTBAxX, COCTaBe, MOJIYUYEHUH U
0€3011acCHOM HCII0JIb30BAaHUH BAYKHEHIIINX
HEOPraHMYECKUX M OPraHM4eCKHX




- BJIaJICTh HaBBIKaMU y4eOHO-
UCCIIEI0BATEIBCKON U IPOEKTHON
NeSITeIbHOCTH, HaBbIKaMU
paspemieHus mpoodieM;

- BBISIBJISITH IPUYMHHO-CJIEICTBEHHbBIE
CBSI3M U aKTyaJlIM3UpOBaTh 3a4auy,
BBIIBUTaTh TUIIOTE3Y €€ PelIeHus,
HaXOAUTb apryMEHTHI JJIsi
JI0KAa3aTeIbCTBA CBOUX YTBEPKICHHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUHU
peleHus;

- aHAJIM3UPOBATh NIOJyUYEHHBIE B X0/I€
pelleHus 3a]aul Pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH
M3MEHEHHUE B HOBBIX YCJIOBUSX;

- YMETb NePEHOCUTH 3HAHUS B
MO3HABATENIbHYIO U MPAKTUYECKYIO
001aCTH >KU3HEICITEIHEHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX IPEIMETHBIX o0JacTel;

- BBIZIBUTATh HOBBIE UJEH, IIpejIaraTh
OpPUTMHAJIbHBIE [TOJIXO0/Ibl U PELLEHUS;
- CITIOCOOHOCTH UX HUCIIOJIb30BAHMUS B
IIO3HABATEJIBHON U COLMAIBHOU
MIPaKTHKE

BEIIECTB B ObITY U IPAKTUYECKON
JIESTEIIbHOCTH YEJI0BEKa,

- YMETh BBIABIATH XapaKTE€PHbIE IPU3HAKH
¥ B3aUMOCBSI3b N3yYEHHBIX TOHATHUH,
IPUMEHSATh COOTBETCTBYIOIINE TOHATHS
IIPY OIIMCAHUM CTPOEHUS U CBOWCTB
HEOPraHMYeCKUX U OPraHUYeCKUX
BEIIECTB M UX MPEBPAILECHUI1; BBIBIATH
B3aMMOCBSI3b XUMHUECKUX 3HAHUII ¢
MOHATUSAMH U TPEACTABICHUSAMH IPYTUX
€CTECTBEHHOHAYYHbIX IIPEAMETOB;

- YMETb UCIIOJIb30BaTh HAUMEHOBAHUS
XUMUYECKUX COeIMHEHUN
MEX1yHapOJAHOI'0 COI03a TEOPETUUECKOM U
HPUKIAJAHON XMMUU U TPUBUAJIbHbIE
Ha3BaHMsI BA)KHEHIIMX BEIIECTB (ITUJIEH,
alleTUJIEH, INIMLEPUH, (EeHol,
dbopmanbpaeru, yKkcycHas KUcioTa,
IIMLWH, YTApHBIA a3, YIVIEKUCIIBIN a3,
aMMMaK, TalleHasi U3BECTb, HeralleHas
U3BECTb, MUTHEBAS COJA U IPYTHX),
COCTaBJIATH (OPMYJIbl HEOPraHUYECKHUX U
OpraHMYECKUX BEIIECTB, ypaBHEHUS
XUMUYECKHUX peaKkuil, 00bsICHATh UX
CMBICII; IOATBEPKIATh XapaKTEPHbIE
XMMHUYECKHE CBOWCTBA BEILIECTB
COOTBETCTBYIOIIUMHU IKCIIEPUMEHTAMU U
3aMUCSIMH YPAaBHEHUH XUMHUYECKUX
peaKuuii;

- YMETh YCTaHABIUBATh IPUHAJIC)KHOCTD
M3yYEHHBIX HEOPTAaHUYECKUX U
OpPraHMYECKUX BEILECTB K ONPEAEIEHHBIM
KJIaccaM U TpyIrnaM COeAUHECHU,
XapaKTepu30BaTh UX COCTAB M BayKHEHIINe
CBOWCTBA; OMPEEIIATh BUIbI XUMHUYECKIX
cBsizell (KOBaJIeHTHasl, MOHHas,
MeTaJIJIN4€eCcKast, BOAOPOIHAs ), TUIIBI
KPUCTAJTINYECKUX PEIIETOK BEILECTB;
KJIaCCU(UIIMPOBATh XUMUYECKUE PEAKIINH;
- c(opMHUPOBATh NMPECTABICHUS: O
XUMHYECKON COCTaBJIAIONIEH
€CTECTBEHHOHAYYHOM KapTHHBI MUDA,
POJIM XMMHU B TIO3HAHHUH SIBJICHUN
IpUPOJIBI, B (POPMUPOBAHUH MBIIUICHUS U
KYJbTYpPBI JIMYHOCTH, €€ (PYHKIIMOHAIbHOMN
IpaMOTHOCTH, HEOOXOAUMOM IS peIIeHUs
MPAKTUYECKHX 3aJ1a4 U SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cpenie;

- YMETh IPOBOJUTH PACUYETHI 10
XUMHYECKHM (hopMyJiaM U ypaBHEHUSIM
XMUMUYECKUX PEaKIUii ¢ UCIIOJIb30BaHHEM
(bu3NYECKUX BEMYHMH, XapaKTePU3YIOIINX
BELIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bemMa (HOpMasbHbIE YCIOBUS)
ra3oB, KOJMYECTBA BEIIECTBA,
UCIOJIb30BAaTh CHCTEMHbBIC XUMHUYECKHUE




3HAHUSA JUIS IPUHATHS pElIeHU B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C BEUIECTBAMH U IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpencTBa
NIOWCKa, aHAJIN3a
u
UHTEPIIPETAUN
uHpopmanuu u
UH(POPMALIMOHH
bI€ TEXHOJIOTHH
Ui
BBIMIOJTHEHUS
3a1a4
npodeccruoHab
HOM
NEeSITeIbHOCTH

B 00/1acTH HEHHOCTH HAYYHOT0
NMO3HAHMSA:

- ¢hOpMHUPOBAHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HAYKHU U OOILECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JINAJIOTE KYJIBbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MeCTa B MOJUKYJIBTYPHOM
MUDE;

- COBEPILEHCTBOBAHUE A3BIKOBOU U
YUTATEIbCKOM KYJIbTYphI KaK
CpPEACTBA B3AUMOAECHCTBUS MEKIY
JIIOJIbMU U TTIO3HAHUS MUPA;

- OCO3HAaHHE LICHHOCTU HAy4YHOH
NEeSITeIbHOCTH, TOTOBHOCTh
OCYILECTBIISITh MIPOCKTHYIO U
HCCJIEIOBATEIBCKYIO ACSITEIbHOCTD
WH/IMBUIYAIBHO U B TPYIIIIE,;
Osgi1aieHHe YHUBEPCAJIbLHBIMU
Y4eOHBIMH I03HABATEIbHBIMHU
JelCTBUSIMM:

B) padora ¢ undopmanmueii:

- BIIQJICTh HaBBIKAMU MOTyYEHUs
UH(POPMALIMU U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIHLHO
OCYILECTBIISATh TIOMCK, AHAJIN3,
CHCTEMaTH3alMIO0 U UHTEPIPETALUIO
UHPOPMALIUN PA3TTMYHBIX BHIOB U
(bopM npecTaBIeHHUS;

- CO3/1aBaTh TEKCTHI B PA3IMIHBIX
dbopmarax ¢ yueToM Ha3HAUYCHUS
UH(OpPMAaIIUU U LIEJIEeBOH ayIuTOpHH,
BbIOMpasi ONTUMANIBbHYIO (hOpMY
NPEeJCTaBICHNS U BU3yaIH3aluH;

- OIICHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTb UHPOPMALIUH, e
COOTBETCTBUE MTPABOBBIM U
MOpaJIbHO-ITUYECKUM HOpMaM;

- UCTIOJIH30BATh CPEICTBA
UH(OPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA B
pELIeHUH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX H
OpraHU3alMOHHBIX 3a/1a4 C
cobmoieHreM TpeOoBaHUH
SPrOHOMUKHU, TEXHUKH O€3011acHOCTH,
TUTHUEHBI, pecypcocOepexeHus,
NPaBOBBIX U AITUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MaCHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS
Y 3alUThl HHPOpMAIHH,
UH(POPMALIMOHHOM O€30MaCHOCTH
JIMYHOCTH,

- yMeTh IUTAHUPOBATh U  BBIMOJHSATH
XUMHUYECKHH 3KCIEpUMEHT (IIpeBpaLCHUs
OpraHWYEeCKUX BEIIECTB IMPU HarpeBaHUU,
MOJlyYeHUE OTUJICHAa U H3Yy4YEHHE €ro
CBOMCTB, KA4YeCTBEHHbIC pEaKIMU Ha
aJIbJIETU]IbI, KpaxMall, YKCYCHYIO KHCIIOTY;
JleHaTypalusi OelKOB TMpU HarpeBaHUH,
[BETHBIE peakUuu OENKOB; MPOBOAUTH
peaKiuu HMOHHOTO OOMEHa, ONpPEeeNsTh
Cpelly BOJHBIX PacTBOPOB, KaueCTBEHHBIC
peakiuu  Ha cyinbdar-, kapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTHOH aMMOHHS;
pemarb SKCHEpPUMEHTAIbHBIE 3aJlaydl 110
temam "Mertamute" u  "Hemeramnwr') B

COOTBETCTBUH C TMPaBUIAMU TEXHUKHU
0e30macHOCTH  TNPU  OOpaIlleHUH  C
BELIECTBAMHU u 1a00paTOPHBIM
000pyI0BaHUEM; MIPEJICTABIISATh
pe3yIbTaThl XUMHYECKOTO HKCIIEPUMEHTA B
dopme 3aIncu ypaBHCHHI
COOTBETCTBYIOLIHUX peakuuin u

(GbopMyIMpOBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yJIbTATOB;

- YMeTb AaHAJIU3UPOBATh XUMHUECKYIO
nH(pOpMaLIMIO, TOJIYyYaeMyl U3 pa3HbIX
HCTOYHHUKOB (cpencTB MaccOBOM
uH(popmanuu, cetb UHTEpHET U 1pyrue);

- BIAACTh  OCHOBHBIMH  METOJaMH
HAyYHOTO MTO3HAHUS BEIICCTB "
XUMUYECKUX  sBJIICHWH  (HaOIOIeHuUe,
HU3MEepeHue, IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- yMeThb MPOBOJUTH  pacyeTbl IO

XUMHUYECKUM (GOpMyJlaM U YpaBHEHHUSIM
XMMHUYECKUX PEAKUUH C HCHOJIb30BaHUEM
(Gu3NYECKUX BEJIMYMH, XapaKTePU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, oObeMa (HOpPMaJIbHbIE YCIIOBHSI)

ra3os, KOJIHMYCCTBA BCIICCTBA,
HUCIOJB30BaTh CHUCTCMHBIC XHMHUYCCKUC
3HaHUA - JJIA IMPUHATUA pCI_LICHI/Iﬁ B
KOHKPETHBIX KN3HCHHBIX CUTyalusiX,
CBs3aHHBIX C BEIICCTBaMu n ux
MIPUMEHCHUEM




OK 04.

O dexTuBHO
B3alUMOJICHUCTBO
BaTh U paboTaTh
B KOJUICKTHBE U

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSTCIIBHOCTU U
CaMOOTIPE/ICIICHUIO;

-OBJIAACHUEC HAaBbIKAMHU y‘-IGGHO-
HCCIIEIOBATENIbCKOM, TPOEKTHON 1

- yMeTh IUIAHUPOBAaThb M  BBINOJHATH
XUMHUYECKUN SKCIIEPUMEHT (TIpeBpalleHus
OpraHWYEeCKHUX BEIECTB NP HAarpeBaHUHU,
[IOJIydeHUE DJTUJIEHA U U3YYEHHUE €ro
CBOMCTB, KAyeCTBEHHBIC pEaKkIUU Ha

KOMaH/1e COLMAIIbHON JeATEIbHOCTH; aNIbJICTU/IbI, KpaXMaJl, YKCYCHYIO KHCIIOTY;
Osgi1aieHHe YHUBePCAJIbLHBIMU JeHaTypauusi OeNKOB IpU HarpeBaHUW,
KOMMYHUKATHBHBIMH I/iCTBUSIMH: | [IBETHBIE PEAKIUU OCIKOB; IMPOBOJIUTH
0) coBMecTHas1 1eATEJIbHOCTD: peakiuu HMOHHOTO OOMEHa, ONpEeNeNsTh
- IOHUMATh U UCTIOJIb30BaATh Cpely BOJHBIX PacTBOPOB, KaueCTBEHHBIE
IpeuMyIIecTBa KOMaHAHON U peakuuu Ha cyinbdar-, kapOoHaT- U
WH/IMBUIYaIbHOU paboTHI; XJIOPU/I-aHUOHBI, HA KAaTHOH aMMOHUS;
- IPUHUMATD LI€JTM COBMECTHOM pelaTh 3KCHepUMEHTAIbHBIE 3a/ladd 0
JIEATEIIbHOCTH, OPTaHU30BbIBATH U temam "Meramie" u "Hemeramnwl") B
KOOPJMHHUPOBATH IEUCTBUSA IO € COOTBETCTBUU C TPaBUJIAMU TEXHUKH
JOCTH)KEHUIO: COCTABIIATH IUIaH O0esomacHOCTM  Tpu  OOpamieHuH  C
NeNCTBUI, pacpeaensaTh POIH ¢ BelIeCTBAMHU u 1abopaTopHBIM
y4eTOM MHEHUN yYaCTHUKOB 00opya0oBaHUEM; MIPE/ICTaBIATh
00CYX/1aTh pe3yJIbTaThl COBMECTHOM | Pe3yJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTA B
paboTHI; dbopme 3aIucu ypaBHEHUN
- KOOPAMHUPOBATH U BBITOIHSATH COOTBETCTBYOIIUX peaximii U
paboTy B yCIOBUSX PEAIbHOTO, dbopMyIIHpOBaTh BBHIBOJBI Ha OCHOBE ATHX
BUPTYaJIbHOTO M1 KOMOMHHUPOBAaHHOTO | PE3yJIbTATOB
B3aMMO/ICICTBHS;

- OCYILECTBIISATH TIO3UTUBHOE
CTpaTernueckoe MoBeeHUE B
Pa3ITUYHBIX CUTYAIHSX, IPOSIBIISITH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITMATHBHBIM

Osgi1ajieHHe YHUBEPCAJIbLHBIMU
PeryisiTUBHBIMH € CTBUSIMU:

r) NpuHsATHE cefsi U APYTUX JIIO/eii:
- IPUHUMATHh MOTHBBI U aPTYMEHTBI
JIPYTHX JIIOJICH TIPH aHaJH3e
PE3yIBTATOB JICATEILHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO
JIPYTHX JIIO/IEH HA OLINOKHY;

- pa3BUBaTh CHOCOOHOCTH TOHUMATh
MUD C MO3UINH JPYTOTO YeIIOBEKa;

OK 07. B o0s1acTH 3K0J10rH4Y€CKOr0 - c(opMHUPOBATh MPECTABICHUS: O

ConeicTBoBaTk | BOCHUTAHUSA: XUMHAYECKON COCTaBIIAIONIEH

COXPaHEHHIO - ¢(OPMHUPOBAHHOCTb HKOJIOTHUECKON | €CTeCTBEHHOHAYYHON KapTHHBI MHpa,

OKpY’Karomen KYJIbTYpBI, TOHUMaHUE BIUSHUS POJI XUMHUY B TIO3HAHWH SIBIICHUH

cpenpl, COLUAIbHO-IKOHOMHYECKUX MPHUPOJBI, B (OPMUPOBAHUU MBIIIIICHUS U

pecypcocOepex | MpOIECCOB Ha COCTOSTHUE MTPUPOTHON | KYJIBTYPBI TUYHOCTH, €€ (yHKIIMOHATBLHOMN

€HHIO, U COIIMAJILHOM CpeJibl, 0CO3HAHHE IpaMOTHOCTH, HEOOXOAUMOM IS peIIeHUs

IPUMEHSTH r7100aTbHOTO XapakTepa MPAaKTUYECKHX 3a/1a4 U DKOJIOTHUECKU

3HaHUs 00 HKOJIOTHUECKUX MPobIIeMm; 000CHOBaHHOTO OTHOIIEHUS K CBOEMY

U3MEHEHHUN - TUTAHUPOBAHKE U OCYIIECTBIICHHUE 3IOPOBBIO U TIPUPOIHOM Cpe/ie;

KIIUMaTa, NEHCTBHUI B OKpYIKaloIIel cpefie Ha - YMETh COOJII0IaTh MpaBUia

TIPHHITAITBI OCHOBE 3HAHUS IIeJIEH YCTOHYNBOTO HKOJIOTHYECKH 1[eJIeCO00Pa3HOTO

OepexIMBOrO Pa3BUTHS YEIIOBEUYECTBA; MOBEJICHUS B OBITY U TPYIOBOi

NPOM3BOJICTBA, | AKTHBHOE HEMIPUATHUE JICHCTBUH, JeSITETTHHOCTH B LEJISIX COXPAHEHUS CBOETO

3¢ PeKTUBHO HNPUHOCSIIMX BPEJ] OKpYXKaromei 3JI0POBbS U OKPY KaroIled MpUpOIHON

NIeiCTBOBATH B cpere; Cpellbl; YIUTHIBATH OTIACHOCTh

Ype3BBIYANHBIX | - YMEHHE IPOTHO3UPOBATH BO3JICHCTBUS HA KUBBIE OPraHU3MbI

CUTyalnusax

HG6J’IaFOHpI/I${THHe OKOJOTUYCCKUEC

OonpeaACIICHHBIX BEIICCTB, TIOHUMAs CMBICII




MOCJIEACTBYSI IPEATIPUHUMAEMBIX
JIEHCTBUM, IPEAOTBPALLATD UX;

- pacIIMpPEHHE OIBITA AEATEIbHOCTU
JKOJIOTUYECKOM HAIIPaBICHHOCTH;

- OBJIQJICHUE HAaBbIKaMH y4eOHO-
HCCIIEI0BATENIbCKOM, IPOCKTHON U
COLIMAJILHOW JESTEIIbHOCTH;

MOoKa3arelisi IpeaesIbHON T0MyCTUMOM
KOHL[eHTpaLII/II/I

IK 1.2.
IIpoBoauTh
TEXHHYECKOE
o0CTyKUBaHHE
CEJIbCKOXO3SIICTB
€HHOM TeXHHUKHU
npu
JKCILTyaTallVH,
XpaHEHUH U B
0COOBIX YCIIOBHAX
JKCILTyaTalllH, B
TOM YHUCIIe
CE30HHOE
TEXHHYECKOE
o0OcyXKBaHHE

-3aIpaBKa CEJIbCKOX035MCTBEHHOMN
TEXHUKH TOIUIMBOM, CMa304HbIMU
MaTepHalaMU U KUAKOCTIMHU;

- IPOBEACHUE TEXHUYECKOTO
00CTyXKUBaHHSI CETbCKOXO03SIIICTBEHHOM
TEXHUKH [P IKCILUTyaTaluu B
COOTBETCTBUH C TPSOOBAHUSIMU
SKCIUTyaTallMOHHOU JOKYMEHTAILIUU U
TUTAHOMTPapUKOM TEXHHYECKOTO
00CTyKUBaHYS,

-yMeTh MOAOUPATh HHCTPYMEHT,
o0opymoBaHue, BKIIIOYAs CIICIHATbHEIE
CpeACTBa NUAarHOCTUKH, PACXOIHBIE
MaTepuabl, HeOOXOIUMbIE JIJIs
MPOBENCHUS TEXHUUECKOT O
00CTyXKIUBaHWUSI CEITbCKOXO03SIICTBEHHOM
TEXHUKH, C yUETOM €€ BH/Ia U BUJA
TEXHHYECKOTO 00CTYKUBAHUSI,
-IPOBOJUTH NMPOBEPKY YPOBHEM,
JIOBEJCHUE 10 HOMUHAJIbHBIX YPOBHEH,
3aMeHy Macja, OXJIaKAA0MUX, Pabouux
Y TEXHOJIOTUYECKUX KUJIKOCTEN IIpH
Pa3INYHBIX BUAAX TEXHUUYECKOTO
00CTyKUBaHMsI CEIbCKOX03SIICTBEHHOM
TEXHUKH;

- BEIOMpaTh TOpPIOYe-CMa30vHEIe
MaTepHaIbl U CTICIHATLHEIC )KUIKOCTH B
COOTBETCTBHH C XUMMOTOJIOTUIECKOM
KapTOH CeNbCKOX03UCTBEHHON TEXHUKHU;
-3HaTh HAUMEHOBAHUE U MAPKUPOBKY
METaJIJIOB, MaceJl, TOIUINBa, CMa30K U
MOIOIIUX COCTABOB;

-MapKH TOIUIMBA, CMa304YHbBIX
MaTepHaJIOB U PabOUMX KUIKOCTEH,
MIPUMEHSIEMBIX B CEIThCKOXO03SICTBEHHBIX
MaIlIHaX 1 000pyI0OBaHUH;
-Ha3HAYCHHUE U TMOPSIOK MCIIOIH30BAHUS
PACXOIHBIX, TOPIOYE-CMa30UHBIX
MaTepHUalIOB U CHEHUANbHBIX KUIKOCTEH
MIPU BBOJIE CEIBCKOXO35HCTBEHHOM
TEXHUKH B dKCIUTyaTaIlHIO;

- HOpMaTUBHO-TEXHUYECKas
JIOKYMEHTAIUS IO TEXHUYECKOMY
00CITy)KMBaHUIO CEIHCKOXO03IHCTBEHHON
TEXHUKH

-chopMHUPOBAHHOCTH TIPEJCTABICHUN O
MeCTe XMMHUU B COBPEMEHHON HAYYHOU
KapTHHE MHpa, IOHUMaHKHE POJIM XUMUU B
(dbopMHpOBaHUHU KPyro3opa u
(GYHKIMOHAIBHON IPAMOTHOCTH YEJIOBEKa
JUIS PEeLICHUS TPAKTUYECKUX 3a/1a4;
-BJIaJICHUE OCHOBHBIMH METOJaMHU
HAYYHOT'O TIO3HAHUSI, UCTIONIb3YEMBbIMU B
XUMHUU: HAOIIOIeHHE, ONTMCaHHE
,A3MEHEHUE, YKCIICPUMEHT;

-yMeHue 00pabaTbiBaTh, OOBSICHATH
pe3yIbTaThl IPOBEACHHBIX OMBITOB U
JieNlaTh BBIBOJBI;

- TOTOBHOCTh M CHOCOOHOCTBH IPUMEHSTH
METO/bI MO3HAHUA NPU PELICHUU
NPaKTUYECKHX 3a/1a4;

-3HaHHE CBOMCTB METAJIJIOB U CILJIABOB ;

- 3HaHUE COCTAaBa U CBOWCTB
OpPraHUYECKUX COeIMHEHUH;

- BJIaJICHHUE MTPABUIIAMU TEXHUKHU
0€301acHOCTH IIPU UCIIOJIb30BAaHUU

XUMHNYECKHUX BCIICCTB.

(DOpMOI\/’I arrecramnuu 1mo yqe6H0f/'1 JUCHUIIIINHE ABISACTCSA IIpOMe)KyTO‘lHaH arrecranusa 1mo
AMCHUIJINHE (3a4eT).




2. Pe3yabTarhl 0CBOCHHUSI Y1eOHOM THCHUILINHBI, MOAJIesKALHe TPOBEepKe

2.1. B pe3ynbrare arrecTalyy MO y4eOHOH AMCUUIUIMHE OCYIIECTBIISAETCS KOMILICKCHAsS

MpOBEpPKA CIEAYIOINIMX YMEHUW U 3HAHUH,

po(heCCHOHABHBIX KOMITETCHIIHA:

a TakkKe JuHAMUKa (OPMHUPOBAHUS OOIIHUX,

Pe3yabTatbl
o0y4eHHUsI: yMEHHUS,
3HAHUS, 00IIIHE U

OcHOBHBIE TOKA3aTeJIH

@®opMbI U METO/IbI KOHTPOJISA U

OLICHKH pe3yJibTaTa OLIEHKH
npogeccCHOHANbHbIE 1 pesy 1
KOMIIEeTEeHIIUH
OK 01, OK 02 dopmynupoBaTh 6a30BbIE KoHTponbHas pabota 1

INOHATHA XU 3aKOHBI XMMHUU.

«CTpoeHM1e BelLecTBa U XMMUYECKMe
peakumum»

OK 01, OK 02, OK 04
IIK 1.2

BCIICCTB

HccenenoBars ctpoeHue u
CBOMCTBA HEOPTaHUYECKUX

KonTponbhas padbora 2

«CBolicTBa
BELLIECTBY

HEOPraHUYECKUX

OK 01, OK 02, OK 04
[1K1.2

BCIICCTB

Hccnenosath CTPOCHUC U
CBOlCTBa OpPraHu4YCCKuX

KontponbHas padota 3

«CtpykTypa
OpPraHUYECKUX BEILECTBY

" CBOMCTBA

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

O1eHnBaTh MOCIEICTBUSA
OBITOBOM U MPOU3BOACTBEHHOMN
JIeSITEILHOCTH YeJIOBEKa C
HO3UIHUN PKOJIOTMUECKON
0e30macHOCTH

Pemenue u 3amumra keiica.

IIpomexyTouHas aTrecTanys N0 JUCHUILINHE (3a4eT).

3. OueHka ocBOeHHS Y4eOHOI AUCHUNIHHBI:

3.1 ®opMbI 1 METOBI KOHTPOJIS.

[IpenmeToM oOlEHKM Ciy’KaT yMeHUss M 3HaHus, npeaycMmorpeHHble @I'OC mo nucuuruivze

OO/1.07 «Xumus B CHEIUATbHOCTH», HalpaBieHHble Ha (OPMHpPOBaHHE OOIUX U
po(eCCUOHAIBHBIX KOMIIETEHIIMH, a TaKXe JMYHOCTHBIX pE3ylbTaroB B PAaMKax IPOrpaMMbl
BOCIIUTaHUS.
KoHTposb 1 on1eHKa 0CBOCHUsI Y4e0HOM JMCIUILIMHBI 10 TeMaM (pa3aeiam)
Tunbl OEHOYHbIX
Ne | OK/IIK |Mopyas/Pasnen/Tema| Pesyabrar 00yuenus

MeponpHUATHH

OcHoBHOE coaepKkaHue

1 Pa3nes 1. OcHoBBI ®opmyanpoBath 0a30BbIe
CTPOCHMS BelleCTBA  (OHATHSA M 3aKOHbI XUMUH
1.1 | OK 01 CrpoeHue aToMOB CocraBnars xummnueckue | 1. Tect «Ctpoenue atomoB

XUMHUYCCKUX
9JICMCHTOB 1 IpUPOJa
XUMHYECKOM CBA3U

(bopMyIIBl COeTMHEHHH B
COOTBETCTBUU CO CTENIEHBIO
OKHCJIEHHUS] XUMHYECKHUX
AIIEMEHTOB, UCXOJIS U3
BAJICHTHOCTHU U
JIEKTPOOTPHULIATEIILHOCTH.
CocTraBiATh peakuuu
COEJIMHEHUS, Pa3JI0KEHNS,

XUMHYECKHX DJICMEHTOB U
MPUPOJA XUMUYECKOU CBSI3M.

2. 3agayn Ha COCTaBJICHHUEC
XUMUYECKHUX (HOpMyJT
JIBYXaTOMHBIX COCTHHECHUM
(oxcuaoB, cynb(GUIOB, THIPHUIOB
U T.IL).

3. 3agaHns HA HCIIOIL30BAHUE




THunobl OLEHOYHBIX

Ne | OK/IIK |Mopyas/Pasnen/Tema| Pesyabrar 00yueHust .
MeponpusTHil
oOMeHa, 3aMeleHMs], XUMHUYECKON CUMBOJIUKH U
OKHCIIUTEIBHO- Ha3BaHUU COCAVHEHUM 110
BOCCTaHOBUTEJIbHbBIE HOMEHKJIAType MEXIyHapOAHOIO
peaxkuuu. COH03a TEOPETUUECKOH U
MIPUKIIAJHOW XUMUHU U
TPUBUAJIBHBIX HA3BaHUM I
COCTaBJICHUSI XUMHUYECKUX
(bopMys1 1ByXaTOMHBIX
COEMHEHUH (OKCHJIOB,
CyIb(pUI0B, THAPHUIIOB U T.II.) U
JIpYIUX HEOPraHUUYECKUX
COEJIMHEHUH OTAENIbHBIX KJIacCOB
1.2 | OK 01 Ilepnonnueckuil 3ak0oH | XapakTepu30BaTh 1. Tect «Merannnueckue /
OK 02 u Tadymna J1.1. XUMHUYECKUE DJIEMEHTHI B HEMETAUIMYECKUE CBONCTRA,
Menpeneena COOTBETCTBUU C UX ANIEKTPOOTPHULATEILHOCTD U

ITOJIOKEHHEM B
MEePUOUYECKON CUCTEME
XHUMHYECKHX 3JIEMEHTOB
JI.1. MeHnnaeneeBa

CPOJICTBO K 3JIEKTPOHY
XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3IEKTPOHHBIM
CTPOECHUEM U TOJOKEHUEM B
MEPUOJNYECKON CUCTEME
XHMHUYeCKuX djiemeHToB JI.1.
MenneneeBay.

2. IlpakTrdeckue 3a1anus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOECHHEM aTOMOB XUMHUYECKUX
3JIEMEHTOB M MEPUOANUYECKUM
M3MEHEHUEM CBOMCTB
XUMUYECKHUX IJIEMEHTOB M MX
COEIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJJaHUs Ha
XapaKTePHU3aLUI0 XUMHUECKUX
aIeMeHTOB: «MeTannmudyeckue /
HEMETaJUIMUYEeCKUE CBOMCTRBA,
AIEKTPOOTPHUIATEIIHHOCTD U
CPOJICTBO K DJICKTPOHY
XUMHUYECKHUX JIEMEHTOB B
COOTBETCTBUE C MX IJICKTPOHHBIM
CTPOECHHUEM U TOJOKEHUEM B
MEPUOJNYECKON CUCTEME
XUMHUYECKUX HJIEMEHTOB

JI.1. MenaeneeBay




THunobl OLEHOYHBIX

Ne | OK/IIK |Mopyas/Pasnen/Tema| Pesyabrar 00yueHust .
MeponpusiTHi
2 XapakrepuszoBath Tunibl | KoHTposbHasi padora
Paznea 2. XHMHUYECKHX peaKkuui «CTpoeHue BemecTBa u
XUMHYecKHe peakiuu XMMHYeCKHe peakuun
2.1 | OKO01 |Tumbl XuMHYECKUX CocraBisTh peakuuu 1. 3anaun Ha cocTaBieHUE
OK 04 |peakuuit COCIMHEHUS, PA3JIOKEHUS, |ypPaBHEHUN PEaKLIMA:
oOMeHa, 3aMeIeHH s, — COeIMHEHMSI, 3aMeIeHUS,
OKHUCJIUTEIHHO- pas3ioxeHus, 0OMeHa;
BOCCTaHOBUTEJIbHbBIE — OKHUCJIUTEIBHO-
peaxkuuu BOCCTAaHOBUTEJIbHBIX PEAKIUH C
HCIIOJIb30BaHUEM METO/a
AJIEKTPOHHOTO OaslaHca.
2. 3agaun Ha pacyeT MaccChl
BelIeCTBa UM 00bEMaA
ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce I 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
PEaKIuu BEIIECTB; PacU&ThI
Macchl (00bEMa, KOJIMYeCTBa
BEIL[ECTBA) MTPOIYKTOB PEAKIINH,
€CITH O/THO M3 BEIIECTB UMEET
PUMECH
2.2 Onektponutnueckass  [CocTaBisTh ypaBHEHUS 1. 3agaHus HAa COCTABJICHUE
JVICCOIIMAIINS XUMHYECKHX PEaKIuu MOJIEKYJISIPHBIX ¥ HOHHBIX
UOHHBIN 0OOMEH HMOHHOT0 OOMEHa ¢ peaKuuii ¢ yqyacTueM KHUCIOT,
y4acTHeM HeOpraHMYecKuX |OCHOBAaHUI U cojeid,
BEIIECTB YCTaHOBJIEHHE N3MEHEHHUSI
KHUCJIIOTHOCTH CPEJIbl
3 Pa3nea 3. Ctpoenue u (Mccaenosars crpoenne n | KonrposbHnasi paGora

CBOJNCTBA
HEOPraHU4YeCcKHX
BeIeCTB

CBOJNCTBA
HEOPraHN4YeCKHUX BellecTB

«CBoOJlicTBa HEOPraHUYECKUX
BellecTB)»




OK/IK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

THunobl OLEHOYHBIX
MeponpuATHI

3.1

OK 01
[1K1.2

Knaccudukanus,
HOMEHKJIaTypa U
CTpOEHUE
HEOPraHUYECKUX
BEIIIECTB

KnaccudumupoBarts
HEOpPraHMYECKUE BEIIeCTBA
B COOTBETCTBHHU C UX
CTPOCHUEM

1. Tect «Homenknarypa u
HA3BaHHME HEOPTAHHMYECKUX
BEIIECTB HUCXOJIS U3 UX
XUMHYECKON (OPMYIIBI HITU
COCTaBJICHUE XUMUYECKON
(bopMyJIbI HCXO/I U3 HAa3BAHUS
BEIIECTBA 110 MEKyHAPOIHOI
WJIM TPUBHATIBHOMN
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
JI0JIM (MacChl) XMMHUYECKOTO
aJieMeHTa (COeMHEHNS) B
MOJIEKYJie (CMecH).

3. [IpakTHyeckue 3agaHus Mo
KJIacCU(UKalUK, HOMEHKJIAType U
XUMHYECKUM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

3.2

OK 01
OK 02
[1K1.2

DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIIECTB

YcranaBauBaTh
3aBUCUMOCTH (PH3HUKO-
XUMHUYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOECHUS aTOMOB U
MOJIEKYJI, @ TAK)KE TUIA
KPUCTAJUIMYECKON pelIeTKH

1. Tect «OcobenHoctu
XUMHUYECKUX CBOWCTB OKCHUOB,
KHCJIOT, OCHOBaHHA, aM(pOTEPHBIX
THJIPOKCHUIOB U COJIEI».

2. 3ajaHus Ha COCTaBJICHHE
YPaBHEHUN XUMUYECKUX PEAKLUN
C YYaCTHEM IIPOCTHIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB:
OKCHUJIOB METAJIJIOB, HEMETAJIJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM U aMPOTEPHBIX
TMIPOKCHUIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyUEHHS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOpETUYECKHE 3a/1aHUs Ha
CBONCTBA U MOJIYyYEHUE
HEOpPraHMYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHUYECKHUX
BEIIECTB

UccnenoBaTs kaueCcTBEHHEIE
peaKHI/II/I HeOpFaHquCKI/IX
BEIIECTB

1. IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHUs TI0 COCTABJICHUIO
XUMHYECKHX PEaKIuil ¢ yyacTuemM
HEOPraHMYECKUX BEIIECTB,
UCTIOJIBb3YEMBIX JUI UX
UACHTH(PUKAIIH.
2.JIaGoparopnas pabota Nel
“Unentudukanus




OK/IK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

THunobl OLEHOYHBIX
MeponpuATHI

HEOPraHWYECKUX BEUIECTB’

Paznen 4. Ctpoenue u
CBOIiCTBA
OpPraHMYecKux
BeIlleCTB

HccienoBathb cTpoeHue u
CBOMCTBA OPraHU4YeCcKHuX
BelleCTB

KonTpoabHnasi padora
«CtpoeHue H CBOJCTBa
OpPraHu4ecKHuX BelecTB»

4.1

OK 01
[1K1.2

Knaccudukanus,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIIECTB

Knaccudumnuposatsb
OpraHUYeCKHe BEIECTBA B
COOTBETCTBUU C UX
CTpOCHHEM

1. 3ananus Ha cocTaBlIeHHE
Ha3BaHUN OPraHUYECKUX
COCIMHEHUH 110 TPUBUAIILHON WIH
MEXKTyHapOHOMI
CHUCTEeMaTUYECKON HOMEHKJIIAType.
2. 3agaHusi Ha COCTaBJICHUE
MOJIHBIX U COKPAIICHHBIX
CTPYKTYPHBIX (hOpMyTT
OpraHMYECKUX BEILECTB
OTJIEIbHBIX KJIACCOB.

3. 3ajauM Ha omnpezeneHue
npocreiiien (opMyIibl
OpraHUYECKON MOJIEKYJIbI, UCXOIs
U3 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[1K1.2

CaoiicTBa
OpraHUYECKUX
COeIMHEHUN

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

1. 3amanus Ha coOCTaBIICHHE
YPaBHEHUN XUMUYECKUX PEAKLUN
C y4acTUEM OPraHUYECKHUX
BCIISCTB Ha OCHOBAHUHU UX
COCTaBa M CTPOCHMUS.

2. 3agaHus Ha COCTaBJICHHE
ypaBHEHUN XUMUYECKUX
peakuuii, WIUTIOCTPUPYIOIIHAX
XUMHUYECKHUE CBOKCTBA C YUYETOM
MEXaHU3MOB MPOTEKAHMS TaHHBIX
peaKurii U TeHETUYECKOU CBA3HU
OpPraHUYECKHUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacueTrHble 3a1a4M 110
YpaBHEHUSAM PEAKINI C yJ4acTHEM
OpraHUYECKHUX BEIIECTB.

4.3

OK 01
OK 02
OK 04
[1K1.2

Nnentudukanus
OpPTaHHYECKUX
BEIIIECTB, X 3HAUCHUE
U TIPUMEHEHHUE B
OBITOBOI U
MIPOU3BOCTBEHHOMN
JeATETLHOCTH
YyelioBeKa

UccnenoBaTs kaueCcTBEHHEIE
peaKkuu OpraHuyeCcKux
COE€IUHEHHUH OTACIBbHBIX
KJ1aCCOB

1.IIpakTHKO-OpHEHTHPOBAHHBIE
3a[aHus 110 COCTABJIEHHUIO
XUMHYECKHUX PEaAKIHid C y4aCTHEM
OpTaHMYECKUX BEIIECTB, B T.U.
UCIIONIb3YEMBIX /ISl UX
uaeHTUQUKAIUH B OBITY U
MIPOMBIIIIJICHHOCTH.




THunobl OLEHOYHBIX

Ne | OK/IIK |Mopyas/Pasnen/Tema| Pesyabrar 00yueHust .
MeponpusTHiA
5 Paznean 5. XapakTepu3oBaTh
Kuneruueckue n BJIMSIHUE PA3JTUYHBIX
TepMOAMHAMUYECKHE |(PaKTOPOB HA paBHOBeCHE
3aKOHOMEPHOCTH H CKOPOCTh XUMHUY€eCKHUX
NMPOTEeKAHUA peakuumii
XHMHYECKHX peaKkuuid
5 | OK 01 CxopocTh xumuueckux |Xapakrepu3oBaTh BiusHUE |[IpakTuko-opueHTHpOBaHHbBIE
OK 02 peakiuii. XMMUYECKOE |KOHIEHTPALUKU TEOpPETUUYECKHUE 3a]aHus HA
[1K1.2  |paBHOBecue pearupymoImux BelecTB U |aHaJIu3 (PaKTOPOB, BIUSIONIUX Ha
TEMIIEPaTypbl HA CKOPOCTh |M3MEHEHUE CKOPOCTHU
XUMHUYECKUX peaKIni XUMHUYECKOHN peakinu.
XapakTeprus3oBaTh BIUSHUE
W3MEHEHUS KOHLIEHTPAIuU
BEILIECTB, PEAKIIMH CPEIIbI U
TEMIIEPATYpPbI HA CMELICHHE
XHUMHUYECKOTO paBHOBECUS
6 HccaenoBath HCTUHHBIE
Paznen 6. PactBopbl  |[pacTBOPBI € 3aJaHHBIMH
XapaKTepUCTUKAMU
6.1 | OKO01 ITonsaTHe o pacrBopax |PasnuyaTe uCTUHHBIE 1. 3aaun Ha MPUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOPOB.
[1K1.2
6.2 | OK 01 Hccnenosanue cBoicTB |MccnenoBats (husnko- JlabopaTtopHnas pabora No2
OK 04 |pacTBOpOB XUMUYECKUE CBOMCTBA “IIpuroroBieHne pacTBOPOB”~
[1K1.2 HCTHUHHBIX PaCTBOPOB
Il | IpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/Iep:KaHMe (Coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
7 Pa3pean 7. OuenuBartp nociaeaAcTeus |3ammura Keica (¢ y4eTomM
Xumus B ObITY U OBITOBON U Oyaymeit npogeccHOHAIbHOM
NPON3BOJACTBEHHOI NMPON3BOJACTBEHHOI AeSITeIbHOCTH)
JAesITeJIbHOCTH AeSITeIbHOCTH YeJI0BeKa ¢
yeJioBeKa MO3MIHI IKOJIOTHYECKOI

0€301aCHOCTH

OK 01
OK 02
OK 04
OK 07
[1K1.2

XuMus B ObITY U
MIPOU3BOACTBEHHOMN
JeSITeIbHOCTH
yelioBeKa

O1eHnBaTh MOCIEACTBUSA
OBLITOBOM U
MPOU3BOJACTBEHHOM
JIeSITEILHOCTH YEJIOBEKa C
MO3HUIUM DKOJIOTHUECKOM
0e30IMacHOCTH

Keiic (¢ yaerom Oymymieit
po¢eCCHOHATBHON
JIESITEIIbHOCTH )
Bo3MoKHbBIE TEMBI KEHCOB:
1. Ilorenyienne kIumara u
BBICBOOOK/ICHHE T'a30BbIX
THJIPATOB CO JTHA OKEaHa.
2. Bynymue Matepuansl JUis
aBHMa-, MallIHO- U
MPUOOPOCTPOCHUS.

3. HoBble maTepuaisl s
COJIHEYHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE




OK/IK

Monyas/Pa3nen/Tema

PesynbTaT 00yuenus

THunobl OLEHOYHBIX
MeponpuATHI

pacTUTEIBHBIX MPENnapaToB




4. 3ajaHusA I OLEHKH OCBOCHUS M CUMILIHHBI

KoHTponb U oOIleHKa pe3yJabTaTOB OCBOCHHS O0IIE0Opa3oBaTEIbHON yueOHOW AUCIUILTAHBI
OCYIIECTBIISICTCS TPEToAaBaTeieM B IMPOIecce MPOBEACHUS yUEOHBIX 3aHSATHHA, MPAKTUYCCKUX
3aHSTHNA, MPOBEPOYHBIX padOT, TECTUPOBAHUS, YCTHOTO OMPOCA, BBHITOIHEHUS CAMOCTOSTEIHHBIX
pabot. UtoroBas arrectammst B gopme auddepeHnupoBanHoro 3a4yéra. CTyIeHT OMyIIeH K
muddepeHIIMPOBAaHHOMY 3aué€Ty, €CIIM BBINOJHCHBI W 3a4TCHBl BCE MPAKTHUYECKHE 3aHATHSA,
BHEAYIUTOPHBIC CAMOCTOSTEIIbHBIC PA0OTHI BHIIIOJIHEHBI HA MOJIOKUTEIBHBIC OI[CHKH.

4.1 Teopenzmecnme 3aJJaHuE IO JTUCHUILJIMHE .

Ilepeuncnnure OCHOBHBIE TOHATUS XUMHUU.

Kak otnnunTh Qusnueckoe sBIEHUE OT XUMUYECKOro?

Ha3zoBure Tunsl xumuueckux ¢popmyd. [Ipuenure npumepsl.

Cdopmynupyiite OCHOBHBIE KOJTHMUECTBEHHBIE 3aKOHBI XUMHUU U OOBSCHUTE  UX C TOYKHU 3PEHUS

ATOMHO-MOJIEKYJIIPHOT'O CTPOEHUSI.

5. B uem ornnuune GpopMynHpOoBKH EPUOANYECKOT0 3aKoHa, naHHoi [I. M. MeHnneneeBbiM,
OT COBPEMEHHOH (HOPMYITUPOBKHU?

6. Kakue cBolicTBa XUMHUECKUX JIEMEHTOB U3MEHSIOTCS NEPUOINIECKU?

7. IlokaxxuTe Ha MPUMEPE CBOMCTB LIEIOYHBIX METAJJIOB U FAJIOT€HOB 3aKOHOMEPHOE U3MEHEHHE

UX CBOMCTB.

[TpoBenuTe 0630p cTpykTypsl [leprnoaudeckoil CHCTEMbI XUMHYECKHX dJIEMEHTOB.

9. IlokaxuTe B MEpUOANYECKON CUCTEME MIEPUO/IbI XUMUUYECKHX 3JIEMEHTOB U OOBSICHUTE
M3UYECKUI CMBICI IEPUO/A.

10. ITokaxkuTe B NEPUOIUYECKOI cCUCTEME TPYIIITBI XMMUYECKUX 3JIEMEHTOB U O0BICHUTE
(bU3NYEeCKU CMBICIT ICTICHUS DJIEMEHTOB Ha TPYIIIBI U TIOATPYIIIIHL.

11. Yewm xapakrepusyrrcs S-, p-, d- u f-anements?

12. Chopmynupyiite onpeneneHue MOHITUS «aTOM.

13. U3 kakux 4actuil cOCTOUT aToM?

14. Cdopmynupyiite onpenencHue MOHATHS «OpOUTAIIbY.

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

16. Kakumu mapameTrpaMu XapaKTepU3yeTCsl COCTOSTHUE AIEKTPOHA B aToMe?

17. Kak onpenenuts MaKCUMaJIbHOE YUCIIO 3JIEKTPOHOB Ha KaXJIOM YPOBHE aToMa?

18. Cdopmynupyiite onpeneneHne MOHATHS «XUMHUECKAs CBSI3bY.

19. Oxapaktepu3yiiTe KOBaJEHTHYIO CBs3b. Kakue Bubl KOBaJEHTHOM CBSA3M BaM U3BECTHBI?
[IpuBenuTe MpUMEpBI.

20. CdopmynupyiiTe onpeeneHne MOHATHS «JIeKTPOOTPULIATETIbHOCTDY.

21. OxapakTepu3syite m- U 6-CBsi3u. [IpuBenuTe MpruMepsHI.

22. OObsAcCHUTE MEXaHU3M 00pa30BaHMs JOHOPHO-AKIENTOPHOM CBS3H.

23. Kakwue coeqrHEeHUs Ha3bIBAIOTCS KOMIUIEKCHBIMU? [IpuBeInTE MPUMEPHI.

24. Yxaxwurte 00JIaCTH MPUMEHEHHsI KOMIUIEKCHBIX COeIMHEHUN Ha KeJIe3HOI0POKHOM TPaHCIIOpTe.

25. KakoBa xapakTeprcTHKa HOHHOW CBSI3U?

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

27. Kak OyneT n3MeHsTCs CTOCOOHOCTH DIIEMEHTOB K 00pa30BaHUIO0 METAJUTMIECKOM CBSI3U?

28. OxapaxTepu3syiire 0coOOEHHOCTH BOJAOPOAHOM CBSA3U, €€ BIMSIHNUE Ha CBOMCTBA BEILIECTB.

29. Ha3zoBute arperaTHbple COCTOSIHHS BelecTB. [I[puBennuTe npruMepsl.

30. Yem ornnyaroTcs aMopQHbIE BEIECTBA OT KPUCTAIIIOB?

31. Ha KOHKpeTHBIX MMPHMEpax MOKaKUTE 3aBUCIMOCTh CBOMCTB BEIIECTB OT THTA KPUCTAITHYECKIX
peleToK. YKaKuTe 00JacTH UX UCIOJIb30BaHMs B TPO(GECCUOHATBHON 1EATEIbHOCTH.

32. CdopmynupyiiTe onpenereHne MOHITHIA «PacTBOP», «PACTBOPHTEIHY.

33. Ilepeuncnure U3BECTHBIE BaM BUbI PACTBOPOB.

34. Yro moka3pIBaeT paCTBOPHUMOCTD BelIecTBa?

35. CdopmynupyiiTe onpeeneHne MOHATHS «TeII0BOM AP PEKT paCTBOPEHUS.

36. CdopmynupyiTe onpeneneHne MOHITHS «KOHIIEHTPAIHS PacTBOPay.

37. llepeuncnute OCHOBHBIE CITIOCOOBI BHIPAXKEHUS KOHIIEHTPALMU PACTBOPOB.

38. Kakue BermiecTBa Ha3bIBAIOTCS IEKTPOIUTAMU U HednekTposnutamu? [IpuBeaure npumepsl.

el N =

®



KpuTepun oieHKH 0TBETOB

Oyenka Kpumepuu

S5  «OTILY» OTBeT NOJHBIN U MPaBUIIbHBIA HA OCHOBAaHUU U3YYEHHBIX TEOPHUId; MaTEpUa
M3JI0KEH B ONPEIEICHHON JIOTHYECKOU MTOCIIEI0BATEIbHOCTH, JINTEPATYPHBIM
SI3bIKOM: OTBET CAMOCTOSITEIIbHBIM.

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

U3JI0’KEH B ONPEICIICHHON JIOTHYECKON ITOCIEA0BAaTENBHOCTH, IIPU 3TOM IOy LEHBI
JIBE-TPU HECYIIECTBEHHBIE OINOKH, UCIIPABICHHBIE IO TPEOOBAHUIO
[IPEnoAaBaTelIs.

3 «yHOBILY»

OTBeT MONHBIN, HO TIPU ATOM JOIYIIEHA CYIIIECTBEHHAs ONIHOKA, WM HETIOJHBIH,
HECBS3HBIH.

2  «HEYH»

IIpu oTBeTe 0OHAapPYKEHO HETIOHUMAHHUE CTYAEHTOM OCHOBHOI'O COJIEPKaHUs
y4eOHOro Marepuana Win JOIMYILIEHbI CYIECTBEHHbIE OIIMOKH, KOTOPbIE CTYICHT He
CMOT MCIIPAaBUTh IPU HABOJSIILIMX BOIIPOCAX MPENOJaBATENS.

4.2 HpaKaneCKne 3aJaHuA M0 JUCHUIIJIMHE

1.

2.

o gk

~

10.

11.

12.

13.

14.

15.
16.

17.
18.

19.
20.

Onpenenute BaJIGHTHOCTh M CTETIEHb OKHMCIICHUSI aTOMOB B BemecTBax ¢ popmymnamu: Na,
NF3, NH3, H202, F2, SO2, SO3, N2Os.

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

Omnpenenure mMaccy: a) 0,5 monb KOH; 6) 3 mons HNO3; B) 2 Mmois H2SOg4; 1) 0,1 Momns
FeCla.

Onpenenute MacCOBBIC JIOJIH 3JIEMEHTOB B (HOCOPHOU KHCIIOTE.

PaccuuTaiiTe Maccy aToMa KUCIIOpO/1a, €CIIM OTHOCUTENbHAs aTOMHas Macca ero pasHa 16.
Jaiite xapakTepucTUKyY 110 nepuoanyeckou cucreme Jl. 1. MenneneeBa ajeMeHTaMm €
MOPSIKOBBIMU HOMepamu 12, 26, 47, 53, 80 u 83.

Kax u3menstorcs CBOiCTBa 3JIEMEHTOB B IEPUOJIC, TPYIIIE (CIeBa HaIpaBo)?

Yepes pactBop NaOH maccoii 15 r nponyctunu cepoBogopoa Hz2S maccoit 30 r, kakast conb
obpasyercs ripu 3Tom? OnpeenuTe €€ Maccy U KOJIUYECTBO.

[Tpu B3aumoseiicTBUN 18 I TEXHUUYECKOTO CIJIaBa aTFOMUHMS ¢ M30BITKOM pacTBOpa
TUAPOKCHIA HATpus, Bbiaensercs 21,4 nraza  (H. y.). Onpenenute MacCOBYIO JI0JTIO
IIOMUHUS B UCXOHOM CILJIaBe.

Omnpenenure 1eMeHT, npu noaHoM cxurannu 0,51 r koroporo odpasyercs 1,28 r
JTMOKCHIA.

Ornpenennute MacCoBYIO JIOJIIO CEPHI B CyJib(aTe IBYXBaJEHTHOTO MeTaslia, 7,2 T KOTOPOTO
IpU peakluu ¢ n30BITKOM xJiopuaa 6apust oopazoBanu 13,98 r ocazka.

st monmydenust ocanka cynbgara 6apusi ObUT B3AT PaCTBOP CEPHOM KUCITIOTHI C
coJiepKaHueM OCHOBHOTO BenlecTBa Maccoit 490 r. MaccoBas 10111 BBIX0/a COJIM OT
TEOPETHUECKH BO3MOXKHOTO cocTaBmiia 96%. KakoBa macca nmosrydeHHOro cyibdara oapusi?
Oo6paszen ynoopenus coaepxut 80% KCI. KakoBa MaccoBast 01151 Kajus B IiepecyeTe Ha
K20 B 3TOM 00pa3ie?

JUs yHUYTOXXEHUS BPEAHBIX TPHI3YHOB B MOJIEBBIX YCIOBHAX HCIIOJB3YIOT XJIOP, 3ATOTHSIS
UM HOPBI JKUBOTHBIX. XPaHST U MEPEBO3AT XJIOP B CTATBHBIX OAJUTOHAX MO JaBICHUEM
okosio  6,06-10° Ia. Paccuuraiite 06beM, KOTOpBIi 3aiimMeT X1I0p Maccoit 50 Kr npu
HOPMAaJTBHBIX YCIIOBHSIX.

Kakoii 06bem X10poBo10po1a MOXKET ObITh oy4eH u3 40 11 xjaopa?

Oxkcua Banaaus (V) MoxyyaroT CKUTaHUEM TTOPOIITKa MeTajuia B Kuciopoae. Paccunraiite
Maccy BaHaJHsl, HEOOX0AUMYIO JUId OMyYeHHs oKcHua Maccoi 50 r.

[IpouszoiaeT nu noyiHas HEUTpaIu3anuus Py CIIMBAHUU PAaCTBOPOB, coaepxkamux 20 r
TUAPOKCHUAA Kanus v 22,5 T a30THOU KUCIIOTHI?

[TpakTuyeckas padora Nel

CocraBbTe 3JI€KTpOHHYIO (popMysTy aroma TuTana Ti, aroma kaamust Cd.

CocTtaBbTe 3JeKTPOHHBIE (HOPMYJIBI HIEMEHTOB € MOPSAAKOBBIMU HOMepamu 23, 33. Uem
OTJIMYAIOTCS UX 3JIEKTPOHHBIE (OPMYJIbI?




21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

Oo6pasen remaruta conep:xkut 82% Fe>03. KakoBa maccoBas 105l jkene3a B JaHHOM
obpasre?

[Tpu aHanm3e cranu Ha coiepKaHKEe B HEH yriiepoia oOpasel] crijiaBa CKUTAIOT B TOKE
KHCJIOPO/Ia ¥ YJIABJIMBAIOT BRIICTUBIINKCS MpH 3TOM okcun yraeposa (1V). Onpenennre
MacCOBYIO JIOJIIO yTiepoa B oOpasiie cTainu, eciu HaBecka ero Obuta 10,00 T, a macca
okcupa yraepona (1V) cocrasuna 0,23 .

st mpurotoBneHust SO0 T IEMEHTHOTO pacTBOPa, IPUMEHSIEMOTO B CTPOUTEIILCTBE,
CMEIIMBAIOT 75 T neMeHTHoro nopomika, 300 T meckau 125 T Boabl. Onpenenure
MacCOBBIE JIOJIM KOMIIOHEHTOB B pacTBOPE.

Ha npeanpusarusx skeae3H010p0KHOT0 TPAHCIIOPTA (TalbBAaHHUECKUE 11e€Xa, IKOJIOTUYECKUE
naboparopun) s ONPEACTICHUS COJACpKaAHUS HEPACTBOPUMBIX IPUMECEH B pPacTBOPAX WU
BOJI€ IPUMEHSIIOT (PHIIbTPOBaHUE. BhIUuncINTE MacCOBYIO TOJIF0 HEPACTBOPUMBIX MPUMECEH B
JTAaHHOM 00pasIie pacTBOpa, €CcIu Macca ocajaka Ha puibTpe paBHsuiachk 1,2 T, Macca
¢dbunsTpaTa — 18,8 1.

B kakoii 1BeT okpacuTcs JaKMycC B pacTBOPE, IIOJIy4€HHOM Npu B3aumozeiictsuu 40 r
TUJIPOKCHIA KAJIbLMS C COJITHOM KUCIIOTOM, coaepskaiieit 40 T xjmopoBoaopoaa?

CocraBbTe ypaBHEHUS SJEKTPOJIUTUUECKONU TUCCOIUAIIUU CIIEIYIOIINX OCHOBAHMIA:
rugpokcuaa autus LIOH, ruapokcuna crponims Sr(OH)2.

CocTtaBbTe ypaBHEHUS JICKTPOIUTHUECKON UCCOLMAINH CIEIYIONNX COJeH: Cybdara
amomunust Alx(SOs)3, kapoonara Hatpust NaxCOs.

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

Hanummre moyiHbIe ¥ KpaTKWE MOHHBIC YPABHCHHS PEAKIIUN MKy paCTBOpaMHU: a) XJIOpUIa
Kanus ¥ HUTpata cepedpa; 0) ruapokcuaa kanus u Hutpara menu (11); B) cynansdara Hatpus u
HUTpaTa Oapus; r) cynbdaTa aTFOMHHAS U XJI0puaa oapusi.

CocraBbTe MOJIEKYJISIPHBIE YPABHEHUS 110 HOHHBIM YPABHEHUSIM: a) Zn®* + 20H =
Zn(OH)2;

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

B) H" + CN- = HCN;

r) CHsCOO™ + H" = CH3COOH.

Kecrtkast Boga conepxut ruapokapooHat maraus (Mmaccosas nois 0,008%) u
ruapokapOoHar kaneius (MaccoBas nons 0,0012%). Paccuntaiite Maccy ruipokcuaa
KaJIBIUs, KOTOPYIO HAJI0 JOOABUTH K BOJIE Maccoi | T Ui yCTpaHEHHUS )KECTKOCTH.
Omnpenenute Maccy Xpoma, KOTOpast BEIAEISETCS Ha KaToJIe MPH dIIEKTPou3e cynbdara
XpoMa B TeueHue 3-X 4acoB npu Toke 12,4 A, eciiu BBIX01 XpoMa 10 TOKy paBeH 60%.
[TpuBenuTe cxemy 3IEKTPOIU3a pacTBOpa Cylbdara Xxpoma.

CocraBbTe ypaBHEHHS peaKIUid, MPOTCKAIONIMX Ha rPaUTOBBIX AIEKTPOIAX TPU
anektponuse: a) paciuiaa MgClz, 6) pactsopa MgClz.

Omnpenenute HEU3BECTHBIN IBYXBAJICHTHBIA METAIII, €CITH MPHU TPOIYCKAHUH TOKA, CHIION 2
A B Teuenne | yaca 14 MuHyT 24 cekyHJ uepe3 BOJHBIM pacTBOP COJIM 3TOTO MeTajlla Ha
OJIHOM U3 TPaUTOBBIX AJIEKTPOJIOB BBIJCIHUIICS METaT Maccoi 2,94 r. Beixon 1o Toky
npuHATh 32 100%.

Omnpenenure Maccy MeH, BbIACTUBIICICS Ha KaTO/A€ MPH MPOIYCKaHWU TOKa CUjion 2 A B
teuenne 10 mMuH yepe3 pactBop xiopuaa meau (I1).

C KaKuMU U3 TIEPEUYHCIICHHBIX BEIIECTB OY/IET pearnpoBaTh: a) THIPOKCHT
Hatpus — H2O, Zn, Oy, Si, P, NO2, ZnO, AlI(OH)s3; 6) runpokcun 6apus — COp,
02, HNOs3, NaOH, Na>S0s, FeO, Al,03, AgCl, CuO;

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

C kakuMU U3 TIepeUHCIECHHBIX BEIIECTB OYJET pearupoBarh:  a) cojsHas Kuciora — Fe,
Hg, P.Os, SO., Al203, Al, Zn(OH)2, Na2SOs4; 0) pasbaBiieHHast cepHast
kuciora — SO3, Fe304, Cu, Mg, CO, NasPOs, P20s;

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

42.
43.
44,
45.

Hanummure coOTBETCTBYIOIIE YPABHEHUS PEAKIUN.

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



46. CocraBbTe ypaBHeHHS peakiuii: ZN—2ZNnS—2ZNnClo—Zn(NO3)>—2Zn(OH)2 —Naz[Zn(OH)a4].

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

48.  CepHas KHCIIOTa IPUMEHSCTCS B TEXHOJOTHH JJI TPABJICHUS METAIIOB (YJAJICHUE TUICHKU
OKCHJIOB C MOBEPXHOCTU MeTaiyioB). PaccuuTaiite onTUMalbHOE OTHOILIEHHWE MAacChl
KHCIIOTHI B pacTBOPE K

Macce okcuaa meau (1) mpu TpaBieHun Meau, eciii U3BECTHO, YTO KUCIOTHI Oepércs B 10 pas
0ob11e, yeM TpeOyeTcs 110 YpaBHEHUIO PEAKIIUH.
49. MOXHO JH 0 BHEIIHEMY BHJY OIpPEIEINTh, K KAKOMY KJIaccy BEIIECTB OTHOCHUTCS JaHHOE
BELIECTBO?
50. Kakue ¢pu3uko-xuMHIeCKHe UCCIIeJOBaHUs (OMBITHI) HEOOXOIMMO MTPOBECTH C BEILIECTBOM,
9TOOBI TOUHO ONPEIEIIUTh €r0 IPUHAICKHOCTD K:
a) MPOCTHIM BeIIeCTBaM; 0) METaJJIaM WJIM HEMETAJJIaM; B) CJIO’KHBIM BEIIIECTBAM; T') OKCHJIAM; 1)
KHCIIOTHBIM, OCHOBHBIM HJIM aM(OTEPHBIM OKCHIAM; €) OCHOBAHHSM, KHCIOTAM WJIH COJISIM?
51. CocraBbre paBHenus peakiuii: NaCl—Na—NaOH—Na,SOs—NaNO:s.
52. CocraBbte ypaBHeHus peakiuii: S—S02—H>S03—NaSO3—NazPOs.
53.CocraBbre ypaBHenus peaknuii: CuU—Cu(NO3),—Cu(OH),—CuO—Cu—CuCla.
54. CocraBbTe ypaBHeHus peakiuii: Zn—2ZnS—ZnClo—Zn(NO3)>—2Zn(OH)2 —Naz[Zn(OH)4].

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

56. PaccraBbpTe KO (OUIIMEHTHI B yPABHEHUSX OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIX PEAKITHIA

METOJIOM 3JIEKTPOHHOTO OanaHca, Kak 3TO YKa3aHO BBIIIE:

a) KMnOs + HoS + H2SO4= MnSO4 + S + K2SO4 + H20;

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

B) HBr + KMnOs = Br2 + MnBr2 + KBr + H20;

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

1) Zn + HNO3z + H2SO4 = N20 + ZnSO4 + H,0

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

k) HCIO4+ SO2 + H,O = H2SO4 + HCI;

3) Mg + H2SO4 = MgSO4 + S + H20;

u) FeClo + HCIO4 + HCI = Cl> + FeCls + H20;

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

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

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

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

o) FeS + Oz = Fe;03 + SO».
57. Onpenenute 00beM BOAOPO/Ia (P HOPMAJIBHBIX YCIOBUSIX ), BBIJICICHHBIN NpU
B3aMMOJICUCTBUHU C COJITHOW KMCIIOTOM alIFOMUHUS MAacCOU 5 T.
58. Ilpaktuyeckas pabora Ne3 B hopMe mpakTHUECKON MOATOTOBKU
59. MOXHO M CYUTATh KOPPO3UEH CIEAYIOIINE TPOIECCHI: a) OKUCICHHE Kele3a MPU
AJIEKTPOCBapKe; 0) B3aUMOACHCTBUE IIMHKA C COJISTHOM KUCIOTOM MIPH MOJTYyYEHUN PacTBOPa JIst
TpaBJICHUS MEeTaljia B X0/1€ nasiHus. J{aliTe 000CHOBAaHHBIN OTBET.
60. byaeTt nu 3amuiieH eJie3HOI0POKHBINA MOCT, BBITIOJIHEHHBIN U3 CTAJH, OT
AIIEKTPOXUMHUYECKON KOPPO3UHU B BOJIE, €CIIM HA HEM YKPEMUTh IJIACTHHY U3 APYroro MeTasuia: a)
MarHusi; 0) CBUHIIA; B) HUKEJs?
61. K pactBopy, comepxamiemy 27 r xiaopuaa meau (1), nodasunu 14 t xene3nsix onuiok. Kakas
Macca M€/l BbIJIEINIach B pe3yJIbTaTe STOU peakiuu?
62. Oxcua xpoma, MPUMEHSIEMBIN B COCTABE MACTHI IS MMOJIUPOBKU TTOBEPXHOCTH JI€TANCH,
conepxut 68,42% xpoma. OnpenenuTe CTeeHb OKUCICHHUS XpoMa U GOpMyITy OKCHIA.
63. dropup amMOMHUHNA, IPUMEHSEMBIN B IPOU3BOICTBE AMAJIEH, IOIY4YaloT HEUTpanu3anuen
TUAPOKCH/IA ATFOMUHUS TUTABUKOBOW KHCIIOTOU. PaccunTaiiTe MaccoByto 107110 (TOPOBOAOPO/IA B
KHCTIOTe, eclii Ha B3aumojeicTeue ¢ 200 T ruapokcuaa amroMuHus notpedoBaiocsk 405 T
MJIABUKOBOM KHCITOTHI.
64. MaccoBsle 101 pUMECeH B UyTyHe COOTBETCTBEHHO paBHBI: yriuepoaa — 4%, kpemuus — 1,5
%, dhochopa — 2,2 %, ceps — 0,2 %. PaccunTaiite 006EM KuCIOpOIa (H. Y.), KOTOPBIM HEOOXO UM
JUTSL OKUCTICHHS YKa3aHHBIX MTpUMeceid B uyryHe Maccoid 500 kr.
65. OOpa3zer; uyryHa Maccoi 8,2 T paCTBOPHIIH B COJISTHOM KUCTIOTE, U TIPH 3TOM BBIJCIHIOCH 3,2
71 Bozopoja (H. y.). Cumrasi, 4TO CIUIaB HE COACPIKaT HUKAKUX MTOCTOPOHHUX METAUTHYECKUX U



HEMETAUTUYECKUX MTPUMECEH, pacCUUTaiTe MACCOBYIO JIOJIO YIIIEPOa B JAHHOM 00pasiie
YyTyHa.

66. JIaboparopuast pabota Ne6

67. Kakue u3 Bemiects, GopMyIibl KOTOPBIX MPUBEICHHBI HIIKE, SBIISIOTCS H30MEPaAMHU:

CH3;=CHz-CH;—CH3 CH, CH3;-CHz-CH;—CH,
a) ; r) ,
HHH
H_CI:_C_CI:_H
iR Ho| H
e H—C—H
H HH H H
0) ;1) ;

CH3—C|IH—CH2—CH3
CH,
B) CsHao; )
68. HazoBuTe yrieBoaopois, hOpMyIibl KOTOPBIX MPUBEICHBI HUXKE:
CH5- CliH—(llH— CH,

3 CH, CH, ; 5
T
CH—CH—CH;~CHz-CH,
CH;—CH—CH, CH, .
CH, CH, CoHs CH,
CH; CHz-CH—C—CH—CH;— CH, CHy=C—C—CH,
» CH, CH, ; n o CHsCH,

69. Hanumute cTpyKTypHbIE (POPMYIIBI CIEIYIONIUX YTIIEBOI0POIOB:

70. a) 2,2-mumerunmpornas; 0) 2,2,4-TpuMeTHIITICHTaH;

71. B) 2-metun-3-3tunbdytan; r) 1,3-numernnOyras.

72. CocTaBbTe ypaBHEHUS PEAKIINM, XapaKTEPHBIC ISl XUMHUYECKUX CBOMCTB 3TaHA.

73. OxapakTepu3syite pu3nvecKrue CBONCTBA MPEAeNIbHBIX YIIIEBOJOPOJOB, cocTaBa C3Hg u
CsHi2. Ykaxute ux nmpakTH4eckoe MPUMEHEHHNE Ha JKEJIe3HO0POKHBIX 00bEKTaX.

74. CocTaBbTe ypaBHEHUS PEAKIIHi, COTJIACHO CXEME:!

75. C —» CH4 — CH3Cl — C;Hs — COo.

76. Onpenenute 00beM KHCIOPOAa, HEOOXOIUMOTO Jyist oHoro cropanus 200 r meHTaHa.

77. Macca CoxnKEeHHOTO ra3a B 0ajuIoHaX JUlsl TEXHUUECKOI0 MCIOIb30BaHUS Ha MPEANPUSATHIX
KeNe3HOI0OPOKHOTO TpaHCIopTa cocTasiseT okoiio 10 kr. PaccuuTaiite 00beM Bo3ayxa,
HEOOXOIMMEIHN JIJI CKUTAaHMS ATOr0 KOJIMYECTBA ra3a, moJjaras, 4To ero OCHOBHOM COCTaB —
nponad. Kakoif 00beM yriekucaoro rasa npu 3ToM BbAeIUTCs? PacueTsl mpuBeanTe K
HOPMAaJIbHBIM YCJIOBHSIM.

78. PaccuunTaiite 00beM BO3/1yXa, HEOOXOIUMBIH U1 CrOpaHus ra3000pa3HOro TOILIMBA,
TIPHMEHSEMOT0 B TEIIOBO3HOM X03sicTBe, 06BeMoM 1 M3 ¢ oObeMHEBIME ToMsMu MeTaHa 91%,
sta”a 4%, Bogopona 2%, a30Ta U Ipyrux HEropr4ux razos 3%.

79. CocraBbTe ypaBHEHUS PEAKIIHH, COTJIACHO CXeMaM:

a) CHs — C2Hsa — C2Hs — COo.

6) CoHe— CoHsCl — CoHs — CoHsOH.

80. Onpexnenure 00bEM ATUIICHA, 00PA3YIOIIErOCs MPH JerUIpaTalMy ATUIOBOTO CIIUPTA MACCOU
200 r, ecu BeIXOJ TpoAyKTa cocTaBUT 80% OT TEOPETUYECKU BO3MOKHOTO?

81. Onpenenure 00bEM ITUIICHA, KOTOPbI HEOOX0IUM IS ToJTyueHHst 126 Kr okcuja STUIIeHa,
YUUTBIBAs], YTO MIPOU3BOJICTBEHHBIE MOTEPH dTUIIEHA cOCTaBIAIOT 10%.



82. Omnpenenute Maccy OpoMa, HEOOXOAUMOTO AJist osrydeHus 1,2-nmuépomdTana uz 17,5 r
STHIICHA.
83. CocTtaBbTe ypaBHEHUs PEAKLIUii, COTJIACHO CXEMaM:
a)CaCO3 — A — CaC2 — CoHz — CgHs;
0)
CH,— CH,Cl— C,H,— C,H,— CH#=CHCI — (—CHZ—(liH—)n;
Cl

84. HazoBure o0nacT IpUMEHEHHUS allETUIIEHA, €T0 TOMOJIOIOB U ITPOU3BOJHBIX Ha
MPEIPUATHSIX KEJIe3HOAOPOKHOTO TPAHCIIOPTA.
85. Onpenenure 00bEM alleTUIICHA, HEOOXOJUMOTO JUISl MOJTydeHHst | KT BUHHIXJIOPHIA, TIPH
BbIX0oJi€ 90% OT TeOpeTUYECKH BO3MOXKHOTIO.
86. Onpenenute 00beM BOJ0OpOaa, TpeOyeMoro /i noaydeHus 134 11 aTaHa Ipu TUAPUPOBAHUN
aleTusIcHa.
87. Onpenenute 00bEM alleTUIICHA, KOTOPBIM MOYKHO TIOJIYYHTh M3 KapOuaa KaiabIus Maccoit 15
kr. Eciin nons npumeceii B kapOue kanpuus coctaBisieT 15%.
88. Onpenenute 00BEMBI allETHIICHA U BOJIOpoa (H. y.), oOpasyromierocs npu kpekunre u3 1000
M pupoHOTo Ta3a, comepxkaiiero 96% meraua.
89. CocTtaBbTe ypaBHEHUS PEAKLIUM, COTJIACHO CXEME:
a) CH4s — C2H2 — CsHs — CsHao.
6) CaCO3 — CaO — CaC; — CoHz — CoHs — C2HsCl — C4Hio — nmkiaobyTas.
B) CHs— CH3Cl — C2Hg — C2HsCl — C3Hg — A — CsH1s — CeHs — CeHsNO:o.
90. Onpenenute Maccy HUKIOTeKCaHa, HEOOXOIUMOTO — AJIs ofyueHus 2,43 kr 6eH3oma npu
peakiuu aeruapupoBanus. Kakoit ra3 u B kakom o0beme obpasyercs?
91. Kak, ucxoas u3 Merana, noixy4utb 0enzon? Onpenenure o0beM MeTaHa, HEOOXOAUMOTO IS
nosrydeHus 8,2 T OeH3oia 6e3 yuera norepb.
92. CocraBbTe CTPYKTypHBIE (POPMYJIBI CIEIYIOIINX BEIIECTB:
a) 2,4,6-rpuMeTHIIOCH30IT; 0) 1-MeTni1,4-1n300yTHIIOCH30IT;
B) 1,4-u3zonponmyiOeH3oi; ) 2-MeTHIL, 3-3THIOSH301.
93. Kakas macca 6eH3051CyIb()OKUCIOTH moayunuTes npu aectBun 200 mut 94% -Horo
pactBopa H2S04 (p = 1,83 r/cm®) Ha GeH30m1?
94. 13 anerunena oobemoM 23 11 (H. y.) nmoxyuuian 0en3on maccoit 16 r. Onpenenure
MPOLIEHTHBIN BBIXO/ HUTPOOEH30Ia.
95. Macca coxukeHHOTo ra3a B 6ajuioHax Jyisi ObITOBOTO MCIOIb30BaHUS COCTaBiIsieT 0koo 10 kr.
Paccuuraiite 00beM BO3ayxa, HEOOXOAUMBIN JJIs CXKUTAaHUS ATOTO KOJIMYECTBA rasa, mojaras, 4ro
€ro OCHOBHOM cocTaB — nponaH. Kakoil 00beM yriekucioro rasa npu 3TOM BbIEIUTHCS?
Pacuersl mpuBeauTe K HOPMAJIBHBIM YCIOBHUSIM.
96. Harumute cTpyKTypHBIE (GOpMYITHI H30MepoB criupToB coctaBa CsH11OH. JlafiTe um
HA3BaHMUS.
97. CocraBbTe ypaBHEHUE PEAKIIMM, XapaKTEPHBIX JIUIsl XUMUYECKUX CBOMCTB MponaHoia-1 u
OyTaHona-2.
98. CocTaBbTe ypaBHEHUS PEAKIIM, COTJIACHO CXEMaM:
CoHe — CoHs — C2Hs0OH — CoHsONa.

c2©
CH; CH,CI=> C,Hg™ C,H,Cl—>C,H0H—~>CH-CT

CaCO3 — CaCy — CoHz — Co2Hsg — C2Hs0H.

99. CocTtaBbTe YpaBHEHUSI PEAKIIHI, COTJIACHO CXEME:

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

0) STUIEHTIIMKOJIb — 1,2-TUXJIOPITaH — aleTHIeH — OE€H30J1 — YTIIEKHUCIIbIH Ta3.

101. Paccunraiite Maccy 3THIIOBOTO CIIUPTA, MPUOBIBIIETO HA CTAHIIMIO b., eciu mpu OTIpaBKu CO
cTaHuu A. B uctepHe O0b110 90 TOHH ATaHOJIA U TPU TPAHCIIOPTHPOBKH €T0 TOTEPU COCTABUIIH
0,2 %.

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



103. ITpu B3aumozeiicteuu 180 r 3TaHONIA C THAPOKCUAOM HaTpus nosydeHo 210 r ata”omnsTa
HaTpus. Onpenenure NPOLUEHTHBINA BbIXO/ ATAHOJSATa HATPUSI OT TEOPETUYECKU BO3MOKHOTO.
104. B xauecTBe aHTH(PU3a B paHaTOPaX CUCTEM OXJIAXKICHHS JBUTATENICH BHYTPEHHETO
CrOpaHHusl MOABMXKHOT'O COCTaBa >KEJIE3HOA0OPOKHOTO TPAHCIIOPTA UCIOJIB3YETCS TUIICHTITUKOJIb.
CocraBbTe ypaBHEHUSI pEAKIMI MOMYyYESHHs STUIICHTJIMKOJISA U3 3TAHA.

105. Kakoii 00beM BOJIOPO/Ia TIPH H. Y. MOKHO BBIICITUTh METAJUTMYECKUM HAaTpHEM U3 1 MoJib
ruIepuHa’?

106.C kakuMu U3 IEPEUUCIICHHBIX BEIIECTB OyIeT pearupoBath (PeHOJ: HATPH, XJI0p, OCH30JI,
a30THas KUCJIO0Ta, OKcu Kaybliusg? CocTaBbTe ypaBHEHHS BO3MOYKHBIX PEAKLIMIA U HA30BUTE UX
MPOJIYKTHI.

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

108. Onpenenute Maccy Opoma, KOTOPBIH oTpedyercs 1t moayuenus 233t 2,4,6-
TpubdpomMdeHona.

109. Onpenenute MaccoByro A0Jt0 (PeHOJIATa HATPHS, B pacTBOpe Maccoit 232 r, eciu
npopearuposaio 21 r GpeHona ¢ THIPOKCHIOM HATPHSL.

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

111. IlukpuHoBas kucnoTa, 00pasyrouiascs Npu HUITPOBaAaHUU (PEHOIa KOHIEHTPUPOBAHHON
A30THOW KHUCIIOTOM U ABIISIONIASICS B3PHIBUATHIM BEILIECTBOM, UCIIOIB3YETCS B IOPOKHO-
CTPOUTEINIbHBIX padoTax MpU MPOKIIAAKE 5KEJIE3HOIO0POKHOIO MIOJIOTHA B TPYAHOIIPOXOIUMBIX
paitonax. OmnpenenuTe Maccy a30THOM KUCIIOTHI, 3aTPauyeHHYI0 Ha HUTpOBaHuE GeHoa Maccoil

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

112. HazoBuTe BemecTBa o Gpopmyiam:

. T
CHzCH-CH~ CT | CH,—C—C~CZ g
) CH, - CH, ;
CHy- cle—CHz—CHZ—Cfg H-c7©
6 CH, - H

113. CocraBbTe ypaBHEHHS peaklUii, XapaKTEPHbIX JUIsl aJbJACTUI0B HAa IPUMEpE MPOTaHaJIs.
114. KakoBsl crioco0bl oy4eHus anpaeruioB? [IpuBenuTe cOOTBETCTBYIOIINE YPAaBHEHUS
peakuuii nojsyueHus: OyraHas.

115. Kakue peakunu sBISIOTCS KaYECTBEHHBIMU JJIS ONIPEAEIIEHUS aJIbJETHI0B B pacTBOpe?
OTBeT NOATBEPIUTE YPaBHEHUSIMH pEaKLnil.

116. CocraBbTe ypaBHEHHs peakiMy MOJUMEPHU3ALMU U MOJIUKOHAeHcaun (GopMalibIeTruaa.
117. CocTaBpTe ypaBHEHUS PEAKIIMHA, COTJIACHO CXEMaM:

o)
C,Hs> C,H.Cl— C,H.OH— CH,~CZ = CH~CZ
a)

OH

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

118. C xakuMu U3 NepeyrcIeHHbIX BelecTB pearupyet nponanans: NHs, CH3OH, HCN,
Cu(OH)2, Na, O, ammuauHsIii pacTBOp okcuaa cepedpa? CocTaBbTe ypaBHEHHS BO3MOXKHBIX
peakuii 1 Ha30BUTE UX MPOAYKTHI.

119. Kakas macca TexHMUecKoro kapouaa Kaibiusi, coaepskamiero 20% npumeceii, motpedyercs
JUIs IoJy4yeHus 26,4 T yKCyCHOTO albJeTH/1a, €CIH BCE PEaKIUH MPOTEKAIOT C BHIXOJIOM MTPOAYKTA
80%?

120. ITpu B3aumoieiicTBUU 3TaHoNa Maccor 9,5 r ¢ okcunom menu (I1) momyunnu anpaerun,
Macca KoToporo coctaBuia 7,4 . Paccunraiite MaccoByto 101110 (B %) BBIXO/A allbJeTH/IA.

121. Jlnst kaTanuTudeckoro ruapupoBanus 17,8 r cMmecu MypaBbUHOTO M YKCYCHOTO aJIbJIETUIOB
JI0 COOTBETCTBYIOIIMX CIUPTOB noTpedoBanock 11,2 11 Bogopoza (H. y.). OnpenenuTe MacCoByIO
JIOJTIO Ka)KJJOT0 allbJIETH/Ia B CMECH.



122. Hanummre cTpyKTypHBIE (POPMYJIBI CIEAYIOMINX KETOHOB:
a) 2,2-MTMMETHIITICHTaHOH-3; 0) METUJIDTHIIKETOH; B) 3-MeTUI0yTaHOH-2.
123. CocraBbTe ypaBHEHHs pEaKIHii, XapaKTePHBIX i1 KapOOHOBBIX KUCIOT Ha MIPUMEpE
MPONMOHOBOM KUCHOTHI. [[prBeAnTE COOTBETCTBYIOIINE YPABHEHUS PEAKIUN.
124. Hanumure ypaBHEHUE PEAKIIMU [TOJIyYE€HUS aKPUIIOBOM KUCIIOTHI.
125. CocTtaBbTe ypaBHEHUS PEAKIIUN MTOTYUEHUST YKCYCHOM KUCIOTHI U3 He(TH.
126. CocTaBbTe ypaBHEHUS PEAKIIHUid, COTJIACHO CXEMaM:

0o 0 0 0
=z =z =z =z
Y C,H,— CHS—C\He C,HOH— CH, — CH3—C\H% CH3—C\OHe CH3_C\ONa
6)

CH,—H —Cioﬁ CH,OH —CHBr %CZHGACH3—CfO% CH3—C<O
H H OH.

127. MypaBbrHasi KUCIIOTA, TOJ00HO aJbICTHIAaM, Ja€T PEaKIUI0 «CEPEeOPSHOTO 3epKaIay.

CoctaBbTe ypaBHEHHUE 3TON peakluu. XapaKTepHa JIM OHA JJIs IPYTHX KapOOHOBBIX KUCIOT?

Otset obocHyiiTe. Kakas macca cepebpa oopasyercst mpu okucienuu 5 moib HCOOH?

128. CocTaBbTe ypaBHEHUS pPEaKIIUi dTepUPUKALIMN MEXKTY: a) YKCYCHON KHCIIOTOM U

OyTaHosioMm; 0) MacJISTHOM KHCIOTOW U MPOIIaHOJIOM; B) MypaBbUHOM KHCIIOTON U

9TaHOJIOM.

129. Onpenenute Maccy yKCyCHO# KHCIIOTHI, TIONy4eHHOH OKHCIeHHeM 5 M° GyTaHa Mo cXeMe:

C4H10 + O2 — CH3COOH + H20.

130. 13 anermiena Ha ocHOBe peaknuu KydepoBa moiydaroT yKCycHyIo kucioty. Kakoi o0bem

areTuiieHa norpedyercs i moixydeHus 125 T ykcyCHOU KUCTOThI?

131. Onpenenute Maccy aierara HaTpusi, 00Opa30BaHHOTO MPU HEUTpaIU3AIUU THIPOKCUIA

HaTpus Maccoil 16 T ykcycHOM KUCIOTBI Maccoit 45 1.

132. [Ipu TpaHCHOPTUPOBKE YKCYCHOM KUCIOTHI Maccoi 90 TOHH B clieUaIu3MpOBAaHHOM BaroHe

Ha repepabaThIBaroliee npeanpusaTie npuosiio 89, 6 T Bewectsa. Onpenenure MacCoBYIO 0O

HOTEPb.

133. CocTaBbTe ypaBHEHHS peakluil dTepudUKauu Mexay: a) MacIsTHOW KUCTIOTOMN U

MPOIaHOJIOM; 0) BaJIEPHAHOBOM KUCIIOTOM U METAHOJIOM; B) YKCYCHOM KHCIIOTOH M OyTaHOIOM.

134. CocraBbTe ypaBHEHHs peakiMii THIPOIN3a: a) MPOMHIOBOT0 3(pupa YKCyCHOU KUCIOTHI; 0)

METHJIOBOTO 3(p1pa NEHTAHOBOM KUCIIOTHI;  B) ATHJIOBOTO 3(hHpa MpOMHMOHOBOW KHCIIOTHI.

135. CocraBbTe ypaBHEHHsI peaKIMii COIJIACHO CXEMaM:

0 o)
C,Hg— CH,Cl — C,H,— C,H,— CH,~CZ | — CH~CZ _ — CH~CZ
N H OH OC,H,.

0o
— CH3—Cf —

0 0
Z “
C,H,— C,H;—» C,H.OH — CH?,—C\l_| — CH;-CJ OCH,

OH
— CH,O0H — CO,.

6)

136. CocTaBbTe cxeMy MOJydyeHHsI dTHIIAleTaTa U3 3TaHa. Hanummure ypaBHeHuUs
COOTBETCTBYIOIIUX PEAKIINH.

137. Onpenenute Maccy ciaoxHoro 3¢upa, oopazoBanHoro 100 r ykcycHo# kucinotet 1 118 T
METHJIOBOTO CIIUPTA.

138. ByTunanerar BXOJUT B COCTaB NMEHTA(PTAJIEBBIX dIMaJei, HCIOIb3yEMBIX JIIsI OKPACKH
MACCaKUPCKUX BarOHOB U JIOKOMOTHUBOB. OMpeienuTe ero NpoLeHTHbIN BBIXO/I, €CITU MpU
B3auMoJieiicTBuu 48 r OyTaHosa ¥ 72 T yKCYCHON KUCIIOTHI MOJIYYMIIH 74 T CIIOKHOTO Adupa.
139. Beruncnute MakCMMallbHO BO3MOYKHBIN BBIXO/I METUIIOBOTO 3(Hpa MypaBbUHOMN KUCIIOTHI,
ecnu 11 peakiuu 0610 B3sTO 40 T Kucnots! 1 20 r cnupTa.

140. Kakue coiicTBa XxapakTepHsl AJis KUpoB? Hanummre ypaBHEHUS peakLni.

141. B uem cymHocTh THApUPOBaHUS KUpOoB? Hanummure ypaBHEHNE peakIMK U YKa)XKUTE, T
UCIIOJIb3YETCS 3TOT MPOILIECC.

142. Kak MOXHO NpEBPATUTh XKUIKUH KUP B TBepAbIN? Hanuiure ypaBHEHNE peakuy.

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



144. Onpenenure Maccy rIMIepruHa, KOTopas 00pa3yeTcs MpH HIET0YHOM OMBIJICHUH TBEPAOTO
xupa maccou 220 r.

145. Tlopuuto xupa, B COCTaB KOTOPOTO BXOJAUT TOJIBKO OJIEMHOBAsI KMCIIOTA, MOJIBEPIIIN
rUApou3y Bojoil. OnpenenanTe Maccy B3sITOrO TpUOJIeaTa, eClii U3BECTHO, UTO JIsl HUTPOBAHUS
oOpa3oBaBiIerocs riauinepruHa norpedonanock 450 T a30THOM KHCIIOTHI.

146. Onpenenure Maccy CTEapUHOBOM KUCIIOTHI, MOIYy4YeHHOUM u3 250 r MbLia, AEHCTBUEM CEPHOM
KHUCIOThI. TeopeTnuecKuil BbIX0/] CTEAPUHOBOM KUCIOTHI cocTaBisieT 92%.

147. KakuMu XUMAYECKUMH PEAKIIUSIMUA MOYKHO TTOATBEPAUTD, YTO TIIFOKO3a — aJIbJACTHUA0CTIUPT?
148. Ha3oBuTEe OCHOBHBIE CIIOCOOBI OTYYEHHUs TIIOKO3bL. [IpuBeanTe ypaBHEHUS peaKiuii.

149. [loaTBepauTe mpoLecc MOIyYeHHs TIKO3bI U3 KpaxMaia U HEeJUTI003bl ypaBHEHUIMU
XUMHUYECKHUX peakuuid. Kak onpenenuTs Kpaxmall B pacTBOpE Ui cMecu?

150. CoctaBbTe ypaBHEHHUS PEAKIUNA COIIACHO CXeMaM, YKOKUTE Ha3BaHUS BEILECTB:

a)

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

=

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

151. CocTtaBbTe ypaBHEHUS CAEAYIOIUX PEAKLIUI C yUaCTUEM LIEJLIFOII03bI: a) ruAposn3a; 0)
TOPEHHUs; B) HUTPOBaHUsI U30BITKOM a30THOM KHcioThl. HazoBuTe 00pasytomuyecs BelecTsa.
152. Onpenenute 00beM yIIEKUCIOTO ra3a, 00pa3yOIMUICs MPY MTOJTHOM OKUCIEHUU 2 MOJIb
TJIFOKO3BI.

153. Onpenenute 00beM Bogopoaa (H. y.), KOTOPBIHA MOTpeOyeTcs I BOCCTAHOBIICHUS 3 MOJTb
IJIFOKO3bI B CITUPT.

154. Onpenenute Maccy IIOKO3bl, HEOOX0AUMOM /i nostydenusd 11,2 n atunena (H. y.) B
pe3yJbTare AByX HOCIEIYIOIUX IPOLECCOB — CIIUPTOBOTO OPOKEHHS U AETHIPATALIUH
obpasyromierocst cnupta. Beixona stunena cocrasisiet 50%.

155. Paccunraiite maccy 3TaHOja, KOTOPYIO MOXKHO mony4uTh U3 100 kr kaprodens.
[Tpou3BoacTBEHHBIE TOTEPH COCTABIISIOT 18%.

156. Onpenenute Maccy TPUHUATPOIICILTIONO3bI, €CIIU ISl €€ MOTYyYeHUs U3PacXoI0BaHo | T
LEJITOJIO3BI.

157. Paccuuraiite Maccy TpualeraTa LeJUIF0I03b], TOIYYEHHYIO U3 2 T JPEBECHBIX OMUIIOK,
cogepxanmx 55% uemnono3sl. [Ipon3BoJcTBEHHBIE TOTEPU COCTABIAIOT 72%.

158. C xakuMu U3 MepevyrcIeHHbIX BemecTB pearupyeT Metmiamut: Na, H20, HBr, KOH,
H2SOs, Oz, Cl,. HanummTe ypaBHEHUsI peakiuii.

159. Hanmumure cTpykTypHbIE POPMYJIBI CIIETYIOIINX AMUHOB:

160. a) numeTnnaMuH; 0) MEHTUINPOTHIITHIAMUH;

161. B) OyTuinaMuH; r) OyTUIMETUIIAMUH.

162. CocraBbTe ypaBHEHHsI pEaKIHii, C TOMOIIbIO KOTOPBIX MOKHO MOJMYUYHUTh: a) MPONUIAMUH;
0) STUIIAMUH.

163. CocraBbTe ypaBHEHHs peakifii, XapaKTepHbIE ISl XUMUYECKHX CBOMCTB: ) IUITHIAMHHA;
0) mponuiIaMuHa; B) IMMETHIIAMHHA; T) METUIITHIIAMUHA.

164. CocTaBbTe ypaBHEHHS pPEaKLIUi, COIVIACHO CXEME:

165. C2H2— CsHs — CsHsNO2 — CeHsNH2 — CH3CsHsNHL.

166. Onpenenure o0beM a3oTa (H. y.), KOTOPbI 00pa3yeTrcs IpH CropaHuu 3TUIAMHUHA 00bEMOM
40 1 u conepkanueM 2 % HETOPIYHNX MPUMECEH.

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

168. CocTaBbTe ypaBHEHHs pEaKIHii, C TOMOIIbIO KOTOPBIX MOKHO MOMYYUTh aHWJIMH U3 METaHa.
169. CocraBbTe ypaBHEHUS PEAKIUNA, XapaKTEPHBIE 1711 XUMHUYECKUX CBOMCTB aHUJIMHA.

170. AHMIMH MIMPOKO NPUMEHSIOT B IPOM3BOJICTBE KPACUTENEH, BCIIOMOTaTeIbHBIX BEIIECTB JIJIs
PE3MHOBOM MPOMBIIINIEHHOCTH, TIOJTYYESHHUS TIOJMMEPHBIX MaTepHajIoB, HAXOSIIINX CBOE MECTO B
OTpacisiX ’KeJIe3HOJOPOKHOro Xo3siicTBa. Onpenenure MacCcy aHWIMHA, KOTOPBIN MOIy4eH U3
210 r auTpobOeH301a, eciu ero Beixo coctaBmi 80%.

171. C xakuMu U3 NEePEYHCICHHBIX BEIIECTB pearupyeT aMmuHonponroHosas kucinota: K, NaOH,
KCI, H20, Brz, H2SO4, CH30H, CoHsCOOH. HanuimuTe ypaBHEHHS PEaKIHid.

172. Hanummre CTpyKTypHBIE (POPMYJIBI CIEAYIOIIMX AMUHOKHCIIOT:

a) 0-aMHUHOIIPOTTMOHOBOM; 0) -aMUHOMACIISTHOM;



B) Y-aMHUHOIIEHTAaHOBOM.
173. CocTtaBbTe ypaBHEHUS PEAKIIUNA, C TTOMOIIBIO KOTOPHIX MOKHO MOJTYYUTh: &) TIUINH; 0)
aJlaHWH; B) CEPUH.
174. CocTtaBbTe ypaBHEHUS PEaKIIUi, XapaKTEPHbBIC IJIsI XHMUUECKUX CBOMCTB: a) CeprHa; 0)
TJIMIMHA; B) JIM3UHA.
175. Kak noay4uTh 0-aMUHONPOITMOHOBYIO KMCJIOTY U3 MPOIAHOJIa B HECKOJBKO CTaaui?
[IprBeauTE COOTBETCTBYIOIINE YPABHEHUS PEAKLIUN.
176. CoctaBbTe ypaBHEHHUS PEAKIUNA, COIJIACHO CXEME:
177. CoHs — CoHe — CH3COOH — CH2CI-COOH — CH2NH>—COOH —
178. CH2NH>—COOCHs.
179. CocraBbTe cxeMy peakiuu o0pa3oBaHMs TPUICIITH/IA U3 aMHHOOYTaHOBOM KHCIIOTHI.
180. Onpenenure MacCy METHIIOBOTO (Hpa aMUHOTIPOITMOHOBOM KUCIIOTHI, €CITH B PEAKIIUIO
BCTYIUJIO 3 MOJIb aMUHOIIPOITMOHOBOM KHUCIIOTHI.
181. Onpenenure MaCCOBYIO JOJIO a30Ta B ATUIIOBOM 3(PUpPe aMUHOMACIISTHONW KHCIIOTHI.
182. Ompenenute MacCy aMUHOYKCYCHOUM KUCIIOTBI, €CITU TIPU €€ HEUTpaIU3aiuy U30bITKOM
pacTBopa rufpoKcua HaTpus oopazoBanoch 29,4 r comu. MaccoBasi 101 BbIXOJa COJIU
cocraBuina 73%.
183. [NonnaMugHOE BOJIOKHO SHAHT MOTYYaIOT IMyTeM MOJUKOHACHCAIMM aMHHOYHAHTOBOMN
kucinotel HoN—(CH2)s—COOH. CoctaBbTe ypaBHEHHE COOTBETCTBYIOIICH PEaKIIUU.
184. Kak o6pasyercst nentuaHas cBs3b? [IpuBeante npumepsl 00pa3oBaHus AUMENTHIA U
TPUTICTITU/IA.
185. HazoBuTe XapakTepHbIE IIBETHBIE pEaKLIUU OEIKOB.
Pabora MammHMCTa OTHOCUTCS K TSDKEIOMY (u3ndeckoMy Tpyay. [Io3TOMy B CyTOUHBIH pariioH
MAaIIMHHUCTA JOKHO BXOAUTH B cpeiHeM okolio 150 r 6enka, HE0OOXOUMOT0 JIsl COXpaHEHHS
a30THUCTOTO paBHOBECHUsA B opranu3mMe. Onpenennre MUHUMAJIbHYIO MOJISIPHYIO Maccy Oeska, B
coctaB koToporo Bxoaut 0,16 % cepsl, eciii MPenoI0KUTh, YTO B €T0 MOJIEKYJIE COICPKUTCS
TOJIBKO OJIMH aTOM CEpbI

KpuTtepun oieHKH NPAKTHYECKHUX 3aJaHUI

Ol{eHKa Kpumepuu: npasuibHO 6blNOJIHEHHbIE 3a0anus

5

«OTIL» PabGora BbIOTHEHa TMOJHOCTBIO; B JIOTMUECKUX PACCYXKACHUSIX U
00OCHOBaHMHU pELIEHHs HET MpOoOeNoB M OIIMOOK; B PELICHUH 3a7ay HEeT
MaTeMaTUYeCKUX OHIMOOK (BO3MOXKHAa OJHAa HETOYHOCTh, OIUCKa, HE
ABIIAIOIIASACS  CIEACTBHEM HE3HAaHWsS WJIM HEINOHUMaHUs  y4eOHOro
MaTepHaja), HeT olMOOK B HaMCaHUU (OPMYJT XUMHUUYECKUX COSAMHEHUI.

4

«XO0p.» PaGoTa BBINOJHEHA MOJHOCTHIO, HO OOOCHOBAaHUS IIarOB PELICHMS
HEJ0CTaTO4YHb! (€cu yMeHue OOOCHOBBIBAaTh PACCYXKACHHUS HE SBISJIOCH
CriellMalbHbIM O0BEKTOM NPOBEPKH); JIOMYIleHa OJHA OIIMOKa WU J1Ba-TpU
HeJl04YeTa B PUCYHKaX, XMMHUYECKUX (popmyrax (eciu 3TH BUABI pabOThl HE
SBJISUIUCH CTIEHUAIBHBIM 00OBEKTOM NPOBEPKH).

3

«YIOBJL.» Jonymens! 6onee ogHOM OMMOKM WiK Oojiee JBYX-TPEX HEAOYETOB B PH-
CYHKax, XMUMHMYEeCKMX (opMyjax, HO CTYAEHT BIajeeT 00f3aTeIbHBIMU
YMEHHUSMH 10 TPOBEPSIEMON TEME.

«HCYOOBJL.» I[OHYH_ICHLI CYHICCTBCHHBIC OIJ_II/I6KI/I, MMoKa3aBMIUC, YTO CTYACHT HC BJIAACCT
00s3aTeIbHBIMHI YMCHUAMMU I10 }IaHHOfI TEME B IOJTHOM MEpE.




4.3 3ananusi B TecTBOM hopme.

Ne

[MpaBuibH
bIil
OTBET

Coaepsxanue Bonpoca

KoMnerenuus

Kakoe U3 cyXIeHHI BEPHO IS 3JICMCHTOB
(VA rpynnsi , IVA rpynmsl, [A rpyrinsn)
A)obmas popmyia aeTydero
BoJOpoaHOTO coenunenus RH4 ;

Bb)He 00pa3yroT neTyuyux BOAOPOTHBIX
COCIUHEHHI,

B)no 3aBepiiieHus 3HEPTeTUIECKOTO
YPOBHsI HE XBaTAET TPEX JIEKTPOHOB

OKO1

Cpenu BenecTs, yKa3aHHbIX B PsILy
(NHs, O2, HCI, SO»; CaO, HNO3, CI2,
CO2; H2S04, HI, CuCl2, CH4,
NH3)koan4ecTBO COSTMHEHUH ¢
KOBAQJICHTHOM ITOJISIPHOM CBSI3BIO PABHO

A) Tpem B)aBym B) uerbipem

OKO1

Xumuueckas CBsA3b B MOJICKYJIax (030HA U
XJIOpUJaa KaJlblIHs, CCpHOﬁ KHUCJIOTBI U
XJIOpUaa aMMOHUSA; CepHOfI KHUCJIOTHI U
030Ha) COOTBETCTBEHHO

A) KOBAJICHTHAA IOJISIpHAs 1 NOHHAA,

b) xoBaneHTHas nonsgpHasi 1 KOBaJleHTHas
HEMoJIsIpHasi;

B) KOBAJICHTHAs HCIIOJIAPpHAA U NOHHAA;

OKO1

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

A)KoJUITHYEeCBOM HEHTPOHOB B BSiIpe aToMa
b)3apsiiom siapa
B)maccoii atoma

F) KOJJIMYCCTBOM 3JICKTPOHOB Ha
BHCIITHEM SHEPIr€THYCCKOM YPOBHE

OK1
OK2

B xakoM psity XuMHU4YeCyKHe 2JI€MEHTHI B
TIOPSIIKE OCITIA0ICHUS X
HEMETAUIMYECKUX CBOMCTB

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

OK1
OK2




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

OK1
OK2

Kakas u3 peakumii siBnsercs
9K30TEPMHUUECKOMN ?

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

4) N2+ 02=2NO-Q

OK1
OK2

B peakunn oOMeHa yyacTyroT :

A) N1Ba CIOXHBIX BEIIECTBA;

b)nBa npocThIx BeliecTBa;

B) nBa mpocThIX BemiecTBa U OJTHO
CIIOKHOE ;

I') onHO TIpOCTOE BEIIECTBO U OJTHO
CII0KHOE

OK1
OK2

K cunbHBIM AEKTPOIUTAM OTHOCSTCS :
A)rumporcun xenesa (I11);
Bb)xpeMHueBas kucnora;

B)xap6oHar kanbius;

I') kapboHnat HaTpus

OK1
OK2

10.

11.

Peakius noHHOr0 OOMEHa MAET 10
KOHIIa,eCIH :

A) B pe3ysbTare peakiuu oopasyercs ras;
b)B pesynbraTe peakim oOpasyercs
0CaJokK;

B) B pe3ynbrare peakun oopa3yercs
MaJIOJUCCOLUHUPYIOLIEE COETUHEHUE;

I') Bce oTBETHI BEpHBI

JIns1 ypaBHEHHUSI peakIuu XJI0pUia MeIu
(Il cokparieHHOe HOHHOE YPaBHEHUE HEET




BUI:

A) CUOH+OH" = CuOHocazox

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

OK1
OK2

12.

Kakoii psa conepKuT Juilb OCHOBHbIE
OKCHBI:

A) Mn207, CrO3z, SOz, N2Os;
B) Na2O, CuO, CrO, FeO;
B) SO3, P20s, K20, Cuz0;
I') ZnO, SnO, SiOz, NO.

OK 01
[IK1.2

13.

VYkaxure psaj, coaepKaiiui TOJIbKO
OJIHOOCHOBHBIE KHCJIOTBHI:
A) HF, HBr, HNO3, H3POy;
B) HI, HNO2, HCIO4, CH3COOH,;
B) H2COs3, H3PO3, H2SO4, H2Cr207;
I') HPO3, H>S, HCIO, H»SiOs.

OK 01
IIK1.2

14.

IIpuBenure [IPaBUWIbHOE Ha3BaHUEC
Bemectsa NagHPOa:

A )rugpokcodocdar HaTpHS;

b) ruapodochur Harpus;

B) nurunpooprodocdar Harpus;
I') runpooprodocdar Hatpus

OK 01
[IK1.2

15.

Kaxko¥ psin conepKuT TOJIBKO
KHUCJIOPOJCOAEPKAIIUE KUCIOTBI:

A) HF, H2Cr,07, HCI, CH3COOH,;
B) HCIO, H3POs3, HBr, H2SOu4;

B) HI, HNO2, HCIO4, H2S;
I') HNO3, HPO3, H2CO3, HMnO4

OK 01
[IK1.2

16.

VYKaXuTe MOJEKYISIPHYIO (GOpMYITy
CEpPOBOJOPOIHON KUCIIOTHI:

A) H2SO3; B) H3S;

B) H2SOs; T) H2S:0a.

OK 01
[IK1.2

17.

18.

Ykaxure psajl, CoAepKaIui JUIIb
aM(pOTEepHBIC OKCUJIBL:

A) H20, Al203, Na2O, CaO;
B) P203, K20, Cu20, SO;
B) SnO, ZnO, BeO, Cr,03;
I') Li2O, CO2, NO2, BaO.

[TpuBeauTe NPaBUILHOE HA3BAHKUE COJIN
Ba(HCO3)2:

OK 01
[1K1.2




A) runpokapboHar 6apusi;
b) ruapocunukar 6apus;
B) nuruapokap6onar Gapusi;

I') muruapocunmkar 6apust

19.

VKaXuTe NPaBUIILHOE HA3BAHUE BELIECTBA
FeOHSOyq:

A) rugpocyasdar xenesa (11);

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

I') cynbdut ruapokcoxenesa (111).

OK 01
I1K1.2

20.

[IpuBenuTe  MONEKYJSIpHYIO  (OPMYITY
a30THCTOM KHUCIIOTHI:

A) HNO; b) HNOg;

B) NHs; I') N2O:s.

OK 01
IIK1.2

21.

YKaxure psall, COAEPKAILIUN TOJIBKO
KHUCJIOTHBIE OKCH/IBI:

A) Naz0, Ca0, PbO, SiO;
b) SiO2, SOz, N20s, Cl,07;
B) Al>O3, Zn0O, BeO, Cr.0g;
I') Cl,0, CuO, MgO, H20.

22.

IIpuBenure [IPaBUWIbHOE Ha3BaHUE
BerectBa (ZNOH)3PO4:

A)opTtodocdar nuHKa;
b) Tpuruapoxcodocdar nuHka;
B) oprodocdar ruapoxcounHka;

I') ruapooprodocdat nuHKa.

OK 01
[IK1.2

23.

VYKaxuTe NpaBUJIBHOE Ha3BaHUE COJIN
Fe2(SO0a)s:

A ) cynbdur xenesa (11);

b) cymsdun xenesza (111);

B ) cynbdar xenesza (I);

') cynbdar xenesa (111).

OK 01
[IK1.2




24. VKaKHTE  MOJIEKYJIAPHYIO dopmyny | OK 01
THAPOCYIb(haTa MarHus: I1K1.2
A) Mg(HSOs)2; B) Mg(HS)z;
B) MgHSOg; I' ) Mg(HSOg4)>.
25. I'mapokcu HMHKA pearupyeT ¢ KaKJIbIM 13
JIBYX BEIIECTB:
A) KOH u HBr 8§8é
B)Nﬂ-280.1 H N-‘ELUJ.]. OK04
B)CuO n KNO;
rFea0s m HNO3
26. B menouax pacrBopsiercs
A)mens B)xenes3o OKO1
B) i T) OKO02
kpemHuii [') yrnepon OK04
27. Oxcug, KOTOPBIN pearupyeT ¢ THIPOKCHIOM
HaTpusi, 00pasys CoJIb U BOY:
A) FeO b) K20 B)SO3 I')BaO OKO1
OKO02
OK04
28. Peakiuust Mex1y KMCIOTOM U OCHOBaHUEM
Ha3bLIBACTCS: OKO1
A) peakuuein coeTMHEHUs OKO02
b) peakuweii HeliTpanuzanuu OKO04
B) peakuwmeit paznoxeHus
I') peakmueit rugparanuu
29. H3MeHeHne CBOMCTB OKCUJIOB OT KUCJIOTHBIX K
OCHOBHBIM TIPOUCXOJIUT B PSITy BEMIECTB, (DOPMYJIBI 0OKO01
KOTOPBIX: OK02
OK04
A)SO3 - Al203 - Ca0;
B)MgO - ZnO - Fe0s3;
B)Na2O - CO> - SOz
I)P20s - Fe20s3 - K20;
30. ®opmyia BemecTBa X B cxeme peakiuu CO, + X =
CaCO:g + Hzo:
A) Ca(OH)2 b) CaO OKO1
OKO02

B) CaClz T') Na:COs

OKO04




31. Bemectra, pearupytomiye ApyT ¢ APYyTroM:
A) CaO u NaOH 0OKO01
b) Al203 u NaOH OKO02
B) CuO u H20 OKO04
I') CO2 u HNO3
32 B nenouke npeBpaieHuit:
S -5 X1—503—X2—CuS0s—X3 —»CuO —Cu
BemecTBaMiu X1, X2 ¥ X3 SIBIISIFOTCS OKO1
COOTBETCTBCHHO: OKO02
A) H:S, H2S0Os, CU(OH)Z;
B) FeS, H2S04, Cu(OH)z; OKO4
B) SOz, H:SO., CuCly;
F) SOz, H:SOs, CU(OH)Z.
33. BemiecTBo, KOTOpOE MOXKET pearupoBath ¢
(hochopHOI KHCTOTON, THAPOKCHIOM HATPHUS U OKO1
LIUHKOM, UMeeT POopMyy: 0KO02
B) CuCl; I') NaHCO:s.
34. Menb HE B3aMMOJIEMCTBYET C:
A) pa30aBiIeHHON CEPHOI KHCIIOTOM; OKO01
b) xoHIIEHTpHpPOBaHHOI CEpHOI KUCIOTOM; OK02
B) pa30aBneHHOI a30THOM KHCIIOTO; OKO04
I') KoHIIEHTpUPOBAHHOH a30THOM KHUCIOTOM.
35. BemecTtBamu, npu B3aMMOI€MCTBUU KOTOPBIX
o0Opasyercs CoJlb, SBISIOTCS:
A) IEI0YHOM METAJI U BOJA; OKO1
B) ocHOBHBIN OKCHI M BOIA; 0OKO02
B) KuCIOTHBIN OKCH U IIENI0YE; OK04
I') KUCIOTHBIN OKCHI U BOJIA.
36. Cepebpo 13 pacTBOpa HUTpaTa cepebpa
BBITECHSIOT BCE METAJUIBI psijia: OKO1
A) Na, Cr, Zn; B) K, Fe, Cu; 0KO02
B) Fe, Zn, Cu; ') Zn, Fe, Au. OK04
37. Tonbko coneoOpasyrolne OKCHIIBI HaXOJATCS B
pany:
A) P20s, ZnO, NO;  B) CO, N20s, Na:0; OKO1
B) Al:0s, N2O, N20s; T)SiO2, BeO, CaO. 0OK02
OK04
38. Cynbdar xenesa(Il) HE MOXKeT OBITH MOTyUEH
B3aMMOJICCTBHAEM:
A) xerne3a ¢ pa30aBIECHHOW CEPHOU KHUCIIOTOM; OKO1
b) »xene3a ¢ pacTBOPOM MEITHOTO KYTIOpOCa; 0OKO02
B) xene3a ¢ pacTBopoM Cyibdara MarHus; OKO04
I') okcupa xenesa(ll) ¢ pazdaBneHHOM cepHON
KHUCJIOTOM.
39. CoJib ¥ BOJIOPOJT 00pasyroTCs IpH
B3aUMOJICUCTBHUH pa30aBICHHON CEPHOMN KUCIOTHI
C KaXXIBIM U3 METAJIJIOB Psfa: OKO1
A) Al, Zn, Cu; B) Zn, Fe, Pb, OKO02

B) Mg, Zn, Fe; T')Pb, Cu, Ag

OK04




40. OcHoBanune o0pa3yeTcst IpHu B3aUMOICHCTBHH C
BOJION OKCcHIa, POpMysIa KOTOPOTO: OKO1
A) Fe:0s; B) CuO; B)CaO; T)FeO. OKO02
OKO04
4]. AMQOTEpHBIMH THAPOKCHIAMU SBIISTIOTCS
BEILECTBA, (POPMYJIbI KOTOPBIX:
A) CsOH u Cr(OH); b) KOH u Ca(OH); OKO1
B) Be(OH)2u Cr(OH)s;  I') NaOH u Mg(OH). OK02
OKO04
42, @opMyJIbl TOJIBKO KHUCIIBIX COJIEW 3alIMCaHbl B
pany: OKO1
A) K2S0s, KOH, H2S04, NaHCO:3; 0K02
b) Fe(HSO4)., CaHPO., CaCOs, Ca(OH)NO:s OK04
B) NHsHSO4, NH:NOs, (NH4)2HPO4, (NH4)2COs;
I') NaH2POs, Na2HPO., NaHCOs, NaHS.
43. DopMyIIbl CpeIHEN, KUCTIOU U OCHOBHOU COJIeH
COOTBETCTBEHHO 3aITKCAHBI B PSIY: 0OKO01
A) Cu(HSO4)2, Cu(OH)NO3, CuCl2; 0K02
B) CaCO3, Ca(HC03)2, Ca(OH)CI; OK04
B)FeSO4, Fe(OH)CI, Fe(OH)2Cl;
I') BaSO4, Ba(OH)NO3, Ba(H2P04)2.
44, Bopna pearupyet ¢ KaxXabIM U3 IBYX BELIECTB.
A)NauSiO2  b) CaO u CO
OKO1
B) Fe2O3u NaO I') CrOsu Mn207 OKO02
OK04
45, Onpenenure BemecTBo XB cxeme
npespamienuii: FeO —X— NaCl OKO1
A) Fe b) NaOH OKO02
B) FeCl2 T') FeSO4 OK04
46.
Pearupyrot apyr ¢ Apyrom B BOJHOM OKO01
pacTBope: OKO02
A) CaCO3u KOH b) NaCl u Br OK04
B) ZnSOsu Fe  T')KlwuCl
47. Oxcuj1 KalbIUs pearupyeT ¢ Kk IbIM U3

JIBYX BCILCCTB.
A)HClu KOH B) HNOsu CO:>
B) H2SOsu NaCl T') SiOou CuSO4




48.

VYcraHoBUTE COOTBETCTBUE MEXAY (hopmyIioi
HCXOJIHBIX BEIIECTB U MPOAYKTaMU PEeaKui
®opmyiibl BemecTB [IpoayKThl
B3aUMOJICVICTBHUS

a) Mg + HCl —

6) Mg(OH), + CO2 —

B) Mg(OH); + HC1 —

1) MgCl;

2) MgCl2 + H2

3) MgCl2 + H20
4) MgCO3 + H»
5) MgCOs + H20

OKO1
OKO02
OKO04

49,

Oxkcupa yriepona (IV) pearupyer ¢ KaxabImM
U3 JIBYX BELIECTB:

A) BOJIOW U OKCHJIOM KaJIbITUS

b) xucnoponom u oxcugom cepsl (IV)

B) cynbdarom kanus v TMIPOKCHIOM HATPHS
I') bocdopHOit KHCITOTOH ¥ BOJOPOIOM

OKO1
OKO02
OK04

50.

B pe3ynbTare B3auMOICHCTBHS KaKUX
BelecTB o0Opasyercs xjopuy cepedbpa AgCl:
A)AguHClI  B) AgNOsz u HCI

B) Ag20 u KCI T') Ag2S u NaCl

OKO1
OKO02
OKO04

51.

Y cTaHOBUTE COOTBETCTBUE MEKAY Ha3BaHHEM
COeMHEHUs 1 o0uIel hopMyIoi
TOMOJIOTHYECKOTO Psiia, K KOTOPOMY OHO
MPUHAJICIKNT: K KaXKI0W MO3ULIHH,
o0o03HaueHHOI OyKBOM, moadepuTe
COOTBETCTBYIONLIYO MO3UIIHIO, 0003HAUYCHHYIO

U Gpoi.

HA3BAHUME COE/IMHE
A) 6yten-1

b) nuxnonpomnan

B) 6yranuen-1,3

I') rexcan

OBLIAS ®OPMVIIA
1)CnH2n+2

2) CnHazn-2

3) CnH2n

4) CnHan4

OKO1

52.

O6mas hopMyia TOMOJIOTHYECKOTO psia
YTJIEBOIOPOIOB, K KOTOPOMY OTHOCHTCS
coennaenneCH,=CH—CH=CHz2:

A)CnH2n+2
b) CnHan-2
B) CnHZn

F) CnHZn-4

OKO1




53.

Bemectso, CTPYKTypHas bopmyia
KOTOpOTO

=
CH, :
Ha3bIBACTCA:

A) H-TeKkcaH;

b) 3,3-numeTnnOyran;
B) 2-meTun-2-3tmnbyran
I') 2,2-numerunOyTaH.

OKO1

54,

®opMyia nponuHa:

A)CH =C—CHz—CHj;
B) CH= C—CH

B) CHp=CH— CH=CHy;
I') CH3—CH=CH,

OKO1

55.

CoenuHeHus, B COCTaB KOTOPBIX BXOJAUT
¢ynkunonanbHas rpynna —CHO ,
OTHOCATCS K KJIacCy:

A) anperuios; b) criupToB ;
B) xap6oHoBBIX KuCHOT; [') heHOIOB.

OKO1

56.

TpoitHast CBS3b MEXKIYy aTOMaMH yIJiepo/ia
oOpa3zyercs B MOJIEKyax:

A) ankuHoB;  b) apeHoB;
B) ankanos;  I') ankeHoB.

OKO1

S57.

K opranmdeckuM coelMHEHMSM, B COCTaBe
KOTOPBIX ~ HMMEIOTCS  (YHKIIMOHAJIHHBIE
rpynnsl —COOH u —CHO, otHocATcs
COOTBETCTBEHHO:

A) xapOOHOBBIE KUCIIOTHI M CITUPTHI;

B) anpieruast 1 yriaeBosr;

B) anpaeruabl u cokHbIE YUPHL;

I') xapOOHOBbIE KUCIIOTHI U aJIbJETU/T

OKO1
I1K1.2




58.

Bribepure dopmyiy npornaHans:

A) C3HsCHOg; b) CoHsCHO;
B) C3HsCHO; I') CoHsCHO:..

OKO1

59.

dopmyna 2-meTrinpornanona-1:

A) CH3—CH(OH)—CH2>—CHzs;
b) CH3—CH,—CH>—CH>—OH;
B) CHs—CH>—CH>—OH;
I') CHs-CH(CHz)-CH2-OH.

OKO1

60.

BemecTBo, cTpykTypHas popmysa KOToporo

CH.—CH—C?” o
3 l NoH
CH3 HAa3bIBACTCA.

A) 2-MeTHIIponaHoBast KHCIIOTa;
b) 6ytanoBas kucnora,

B) 2-metunOyraHoBas KHCIIOTA;
I') 2-meTunnponanaib

OKO1

61.

OyHkuoHanbHy0 rpynny —OH conepxar

MOJICKYJIBI:

A) anpnerujos,; b) dbenomnos;

B) cnoxnbix 3¢upoB; ') mpocTbix 3gpupos.

OKO1

62.

CoenuHeHus1, B COCTaB KOTOPBIX BXOIHT
¢yHkunonanbHas rpynna —NH2, oTHocsATCS
K KJIaccy:

A) HuTpocoenuHenuii; b) anbrerunos;

B) amunoOB; I') ciupros.

OKO1

63.

K npenensHbIM yriieBomopoaM (aJikaHam)
OTHOCSITCSI COSTUHEHHUSI:

A)CnH2n+2
B) CnHzn-2
B) CnHZn

I') CnHa2n4

OKO1
I1K1.2




64. K xmaccy npeaenbHbIX 0THOATOMHBIX OKO01
CIIUPTOB OTHOCHUTCSI:
A) sTaHanb; b) stanom;
B) rnmuepus; I') dpenom.
65. YCcTaHOBHUTE COOTBETCTBUE MEXK]Ty Ha3BaHUEM
BEIIECTBA U KJIACCOM/TPYIINOH, K KOTOpOMY(-
0Oif) 3TO BEUIECTBO MPUHAICKHUT: K KaXkKI0H
TO3HIINH, 0003HAYCHHOU OyKBOM, oa0epuTE OKO01
COOTBETCTBYIOIIYIO MO3UIHNI0, 0003HAYCHHYIO
uudpoit
HA3BAHUE BEHIECTBA.
A) MeTuI0eH30
b) anwiun
B) 3-meTunbyranann
KIIACC/TPYIIIIA
1) anpaeruabt
2) aMHUHBI
3) aMHUHOKHCIIOTHI
4) yrneBo10poabl
66. K nukinyeckum yrieBogopoiaM OTHOCSTCS
A) meTaH
b) nuknorexcan OKO1
B) Tonyon I1K10.2
I') 6yraguen-1,3
67 Coemunenns a) CHz, = CHz m 6) CHz — OH OKO1
OTHOCATCSI COOTBETCTBEHHO K I1K1.2
A) ankaHam
b) ankenam
B) ankuHam
I') cnupram
OCHOBOITOJPKHUKOM TEOPUH CTPOEHUS
OpPTaHMYEKUX3 BEUIECTB SIBISIETCS:
68. A)Mennenees; b)byrnepos B)3unun OKO1
I') MapkoBHUKOB I1K1.2
69.
Oprannyeckass XUMHS U3y4aeT. ..
A)coennHeHUS yriaepoaa OKO1
b)coennuenus kuciaopon I1K1.2

B) coenunenus xiaopa
I') coequaenus azora




70.

K yrneBosmam He OTHOCHUTCS

A) xpaxmain
Bb)kneruarka OKO1
B) nentun I') caxapo3za [1IK1.2
71. Kakoe KonM4yecTBo U3BECTHbIX OK 01
aMMHOKMCNOT y4acTBYHOT B CUHTE3e [K1.2
6enka:
A) 20
B) 30
B) 100
) 200.
72. C NnoMOLLbIO KaKoW XMMUYECKOWN CBA3U
NPOUCXOANT cCoeAUHEHNE aMUHOKUCIOT OK 01
MeXxay cobomn B Monekyne 6enka
NMepBUYHON CTPYKTYpbI? 1IK1.2
A) pucynbdugHas
B) nentugHas
B) BogopogHas.
73 Tun peakuuu, K KOTOPOMY OTHOCHTCS OK 01
OMBIIICHUE JKUPOB: OK 02
A) runpupoBaHue OK 04
B)runponus B mieno4Hoi cpeze K1.2
B)ruaparamus
I') nerunpupoBanue
74. BemectBa, oOpazyromecs npu ruIpoian3e
CJIO’KHBIX 3(DUPOB:
A)kapOOHOBBIE KHCIIOTHI OK 01
b) Bona u ciupThl OK 02
B) ciupTbl 1 KapOOHOBBIE KUCIOTHI OK 04
I")cnupTh! 1 anberusl K12
75. Bogay B onpefenéHHbIX yCIoBUAX MOTYT OK 01
npucoeauMHUTb 06a yrneBogopoaa OK 02
OK 04
A) NeHTaH U NeHTeH-2 K12

B) aTuneH n 6ytagmeH-1,3
B) nponaH 1 umMknonponaH
6eH30N M UMKIorekcaH




76 OCHOBHbIM NPOAYKTOM peakuuu OK 01
X/I0p3TaHa ¢ M36bITKOM BOAHOIO OK 02
pacTBOpa rmapoKcuaa Kanus aBnsieTcs OK 04
A) aTuneH
b) aTaH
B)aTunosbiit cnupT
N aTunat Kanusa
77. 9TaH MOXXeT BCTynaTb B peakuuu
OK 01
A)3ameLlLeHus OK 02
B)npucoeanHeHus OK 04
B)usomepuzaumm K12
MNpasnoxeHus
[)ropeHus
78. OK 01
Kak 6yTaH, Tak n 6eH30/1 pearnpyrorT ¢ OK 02
A) ¢ BogopoiOM OK 04
B) 6pomHoii Bos10it IIK1.2
B) xucnoponom
I') xmopoBo1opo10M
79. B peakuuro npucoegmMHEHUA C XNI0OPOM He OK 01
BCTynaer: OK 02
A) aTuneH OK 04
B) auetunex K12
B) 6yTaH
[6eH30n
8l. Kakoe 13 nepeyncrieHHbIX BELLECTB He OK 01
o6ecLiBeunBaeT pacTBOp NepMaHraHaTa OK 02
Kanua? OK 04
[1K1.2
A) sten
b) 6enzon

B) 6yraauen-1,3
I') sTun




82. Brnepsrie cuHTE3MpOBaT OYTaINEeHOBBII OK 01
Kay4yK: OK 02
A) Jle6enes B) 3unnn C) bytiepos OK 04
[1K1.2
1) CemenoB E) MapkoBHUKOB
83. DTaHoa 00pa3yeT NpocToit 3pup npu OK 01
B3aUMO/ICHCTBUU C: OK 02
OK 04
A) xapOOHOBOM KHCIIOTOM; b) ciupToMm;
B) anpnerunom; I') ranorenBo0pOAOM.
84 [Ipu noBeiiennu Temnepatypsl Ha 10°C OK 01
(TemnepatypHbIi KO3 (GUIIMEHT paBeH 2) OK 02
CKOpPOCTb XUMHUYECKOW pEaKUU [K1.2
YBEJIIUYUBACTCS:
A) B2 pa3a b) B 4 paza
B) B 8 paz I') B 16 pa3
85 dakTop, He BIUSAIOMINN Ha CKOPOCTh OK 01
XUMHYECKON peaKInu: OK 02
A) naBieHue b) karanuzaTtop K1.2
B) xoHnenTpanms I') popma cocyna, B
KOTOPOM MPOTEKAET PEaKIs
86 Jist cMeleHns XUMUYEeCKOTO paBHOBECHS OK 01
o0paTUMOi peakIuu OK 02
2502(r)+02(r)«>2S03(r)+Q B cTOpoHY MK1.2
HCXO/IHBIX BEIECTB HEOOXOAUMO!
A) yBEIMUUTH JaBJICHUE
b) noBeicuTh TEMIIEPATYPY
B) nonusuts Temneparypy
I') BBecTH KaTanuzarop
87 Y cTaHOBHUTE COOTBETCTBUE MEXY (hakTOpoM OK 01
Y CMEIICHUEM PaBHOBECHS ISl PEaKIuH, OK 02
ypaBHEHUE KOTOPOU K1.2

CoHa(r)+Hz(r)—C2oHe(r) + Q
daxrop

A) TloBbIlIeHHEe TaBIECHUS

b) VBenuuenue remneparypsl

B) YBenmuuenue konnentpaiun CoHa
I') Ymensbiienue konnentpanuu C2He
J1) [lpumenenue karaauzaTopa
IHonoxenne papHOBeCHA

1) CmectuTcs BIpaBo

2) CmecTuTCs BIEBO

3) He usmenurcs




88. CKOpoCTh TOMOTEHHOW XUMHUUYECKOU PEaKIINH OK 01
MPOIMOPIIMOHANIEHA U3MEHEHUIO! OK 02
A) KOHIICHTpAIIUU BEIIECTBA B €AMHUILY TK1.2
BpEMEHU;
b) Macchl BemiecTBa B eiuHMIIE 00BbEMA,
B) xonmudecTBa BemecTBa B eIMHUIE 00BEMA;
I') 06b€Ma BemecTBa B X0/Ie PEaKIIHH.

89. Ckopoctb peakiuu Fe(s) + H2SO4 (pp) = OK 01
FeSO4 (p-p) + H2 () + Q moBeIcHTCS TTpH OK 02
A) OHWKEHHUH JTaBIICHUS TK1.2
b) pazbaBnenuu pacTBOpa KUCIOTHI
B) nonmxenuu remmnepaTypbl
I') u3menpueHun xenesa

90. PactBopenue kakoro BemiecTsa B BOAE OK 01
COITPOBO’KAAETCS BBIACTICHHEM TETIIIOTHI: OK 02
A) cepHOI KHCIIOTBI K12
b) ammuauHo# cenuTpbl
B) Hutpara cepedpa

91 Mpouecc pacTBOpeHNA — 3TO TaKom OK 01
npouecc: OK 02
A) bumsnyeckuin K1.2
B) xumnueckui
B) dunanko-xummnueckuii

92. Bbi6epuTe yTBEpPXAEHUE, KOTOPOE OK 01
XapaKTepusyeT pacTBoOp: OK 02
A) HeopHOpPOJHasA CMeCb pasHbIX K1.2
BELLEeCTB
B) xummnyeckoe coeguHeHne
B) oaHOpofHan cMech BelecTs

93. BribepuTe THI TUCTIEPCHOM CUCTEMBI, B OK 01
KOTOPOH pazMep 4acTUI] — MOJIEKYJIbI, HOHBI: OK 02
A) cycnensus K1.2
b) rpyboaucnepcHas cucrema
B) uctunHbIil pacTBOp
Kak nsmeHseTca pacCTBOpMMOCTb OK 01

94 TBepAbIX BELLECTB B BOAE C OK 02
NoBblILLIEHNEM TemMnepaTypbl: K1.2

A) Bcerfa ymMeHblluaeTcs
b) Bcerpga yBenuumeaetcs
B) He nsmeHsieTcs




95

PactBOpuMOCTS — 370:!

A) KOTMYECTBO MOJICH BEIECTRA,
CHocoOHOE PacTBOPUTHCA B | 1.
pacTBOpa;

b) macca Bemectna (T),
criocoOHast pactBopuThes B 100r
(wm 1000 1) pacTBOpUTEIS;

B) xuMu4eckoe KoJu4ecTBO
BeEIllECTBa, CLIOCOOHOE
pacTBOPUTHCS B 1 KT pacTBOpA;

') Konu4ecTBO MJI BEeLIEeCTBa,
CIIOCOOHOE pacTBOPUTHCA B 1
MoJIe pacTBoOpa

OK 01
OK 02
[1K1.2

96.

97

MaccoBas 10151, BBIpa)KCHHas B
IPOLIEHTAaX, IOKA3bIBACT:

A) maccy Bemectsa B 100 mu
pacTBopa;

b) maccy Bemecta B 100 r
pacTBopa;

B) maccy Bemectsa B 1000 r
pacTBopa;

I') maccy Bemectsa B 1000 r
pacTBOpUTEIS.

BepHsbl 11 cnefyronye CykKIaeHus o Mpuro
TOBJICHUU PacTBOPOB U IpaBuiax 6e3omac
HOTO OOpalleHus ¢ BerecTBaMu?

A. T'oToBUTH pacTBOPHI KUCIIOT (YKCYCHOM
, TUMOHHOM U JIp.) B IOMAIITHUX YCIOBUSAX
B AJIIOMUHUEBOW MOCY/IE HE
PEKOMEHyETCsl.

b. Ilpu nonaganuu pacTBopa MIETOYHN HA K
0y PYK CJEIyeT MPOMBITh 000X KEHHBII
y4acTOK BOJI0H 1 00paboTaTh

pacTBOpPOM OOPHOM KUCIIOTHI.

A) oba BepHbl  b) BepHO TOBKO A

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

OK 01
OK 02
IIK1.2

OK 01
OK 02
OK 04
OK 07
[IK1.2

98.

Conu BBICHIUX XUPHBIX KUCIOT C YHCIOM
yriaepoaHbIx aToMoB C10-Ci1g —

A) wmputa; b) Oenku; B) Buramumnubr; I)
OCHOBAHUSI.

OK 01
OK 02
OK 04
OK 07
[IK1.2




99. OK 01
Uro sABisieTCs pe3yJIbTaTOM BO3IECHCTBUS OK 02
XMUMHUYECKHX BBIOPOCOB B OKPY KAIOIIYIO OK 04
cpeny? OK 07
A) 3acyxa TK1.2
b) HaBoHEHUE
B) xucnortHbeie 10X a1
I') paguanus

100 OK 01
Kakue BelecTBa UCHOIB3YIOTCS B BUJIE OK 02
TOIIUBA? OK 04
A) TimnepuH OK 07
B) Metan I1K1.2

B)cnoxusie 3¢upsl
I') menoun




4.3 TlpakTHYecKUe 3a1aHUS U 3a1a491

Pazgen 1. OcHoBbI CTpOeHHMsI BelIecTBA - 337ayll Ha COCTABJICHHE XMMHYECKUX

(bopMys IByXaTOMHBIX COETUHEHHUN (OKCHAOB, CYJIb()UIOB, THAPUAOB U T.I1.).

Jatime nazeanus CJZ@()V}‘OZML{M COCOUHEHUAM.

LiO MnO Alls Cr.S3 ZnH2 AgsSi CasN2 CO,, CaO P20Os CCls NaBr  FeS MgH2 AlsCs KsP
MnO: Fe203 Cl,0 KCI MgF2 CrS CaH: SiHs K4C CasP2 Na2O CuO N203 Mn207 LiF PCls HgBr
Ag2S CuS HCI NasSi AIN LisP Cr.03 As20s NO2 B203 BaClz PBrs MnS PH3 LiH Ba2C AlsSis
NasP N20 SiO2 MgO CrF2 K2S CH4 PbO Au203 NH3 CaS N20Os HgO AIP

CoctaBbTe QOpPMYJIBI IO HA3BAHUSIM:

Hutpun xanus
Cunmunug Maraus
I'mppun anroMuHuA
Cynbsdun ceunia (I1)
bpomu nmHka
Okcun yraepona (1)
Oxcup xmopa (V)
Oxkcup 6apust

© 0o NOo O W

dochun xenesa (111)
10.KapOu maraus
11.I'mapun kanus

12.Cynbdun antoMuHus
13.Moaun meau (1)
14.Cynbdun prytu (1)
15.0xcun xsopa (1)
16.0xcup ceunmna (1V)
17.0xcun nuHKa
18.Cunning KajabIus
19.'unpun 6apus
20.Cynbsdun xenesa(lll)
21.0xkcup azora (1)
22.0Oxcu aTrOMUHHS
23.Xnopun xenesa (1)
24 Hutpun 6apus 25.0xcua
prytu (1)

26.0xcup cypsmsl (V)

KapOun mutust
Oxcun docdopa (1)
®ropun meau (1I)
Oxcup cepedpa
lunpun mutus
Cynbdun meau (I)
Hutpun natpus

WNoann cepedpa

© oo NOo O WN R

. Oxcun xpoma (1)
10.0Okcup azora (V)
11.I'mapun HaTpus

12.Xmopux xpoma (1)
13.0xkcua kanus 14.0xkcun
mbitibsika (II1) 15.Cynbdun
nunka 16.@ochun menu (11)
17.0xcup xenesa (II)
18.bpomu mapranma (1)
19.Cynbdun nurus
20.®Dochun cepedpa
21.@topun xenesa (1)
22.0xeup xpoma (VI)
23.Hutpun nutus
24.Cynbdun Mmaraus
25.0xcupg menu (1)
26.Xnopun prytu (II)

Pa3nen 2. XuMu4yeckue peakuuu

3ajaun Ha COCTABJICHUE YPAaBHEHUN pEaKIINil: COeAMHEHUS, 3aMEIICHUS, Pa3I0oKeHHs, OOMEeHa 1

peaKLIPII:I C Y4aCTUCM KOMIIJICKCHBIX COE€IUHEHUI (Ha npuMepe rTuAPOKCOKOMINIJICKCOB AJIFOMUHUSA U

I_[I/IHKa); OKHCIHNTCIBbHO- BOCCTAaHOBHUTCIBbHBIX peaKHI/Iﬁ C HCIOJIb30BAHHUEM METOJa JJICKTPOHHOI'O



OanaHca; ¢ y4yacTHeM KOMIUJIEKCHBIX COCJMHEHUH (Ha mpHUMepe TMIPOKCOKOMIUIEKCOB aIFOMUHUS H

IIMHKA)

1. Peaknueli 3aMenieHns IBIAETCS
a) TOPEHHE BOJIOPOJIa B KHCIOPO/IE;
0) BoccTanoBienue okcuaa meau (1I) Bomopomom;
B) B3aUMOJICHCTBUE THIPOKCHIA KU C CEPHOU KHCIIOTOM; T)
TepMUYeCKas JeruapaTaius rupoKCHIa IUHKA.

2. Peaxnus, ypaBHenue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCs peaKiuen

1) coenunenns; 2) pa3jioKeHus; 3) oOmeHa; 4) 3aMEIICHHMS.
B3anmopnencTere ruApOKCHIa KAIBLIKS C COISTHOM KUCIIOTOH - 3TO pEaKLus
1) coenuneHwus; 2) pa3oXKeHHUs; 3) oOMeHa; 4) 3aMeIIeHHS

3. VYkaxure peakluio, KOTopas  SBISETCS  peaKIued  paslioKeHWss W HUACT C
W3MEHEHHEM CTETICHU OKHUCIICHUS:
a) Cu(OH)2 = CuO + H20; B) 2KNO3= 2KNO2+03; 0)
CuO + H2 = Cu+ H20; r) CaCO3 = CaO + CO2
4. Hamummre peakiuu, YKaXUTe TUTT PEaKIUu:
a) pa3JjoXKEeHUS YroJbHOU KUCIIOTHI; B) pasnoxkenus ruapokcuna menu(Il); 0)
MOJTyYCHHSI aMMHAaKa U3 IPOCTHIX BEIICCTB;

T') B3aUMO/JICHCTBHE a30Ta C KUCIOPOIAOM
5. Hanummre peakuu, yKaXUTe TUI PEaKInu:
a) J)KEJIE30M U CEepoii; B) oKcuII0M Oapus u okcusiom cepbi(IV); 0)
OapueM U CEpHOM KHCIIOTOMH; r) okcuaa cepsl (IV) u kucnopoom;

6.  VYpaBHsliTe peakluu METOJOM IJIEKTPOHHOTrO0 OanaHca. PaccraBpre KOA(GUIIMEHTHI
HI + H2SO4 — I + H2S + H20
H2SO4 + Cu20 — CuSO4 + SO2 + H,O HNOs3
+ FeO — Fe(NO3)s + NO + H20
KNOs; + Al + KOH + H20 — NHz + K[AI(OH)4] SO, +
KMnO4 + H20 — K2SO4 + MnSO4 + H2SO04 SOz + K2Cr207
+ H2S04 — K2S04 +Cr2(SO4)3 +H20

® 3ajauyu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA PEAKIMH COCTUHEHUS;
MaccoBOW WM OOBEMHOW [OJIM BBIXOAA MPOAYKTAa PEAKIUU COECTUHEHHS OT TEOPETUUYECKHU
BO3MOXXHOTO; OOBEMHBIX OTHOILIEHHI Tra30B; KOJWYECTBEHHBIX XapaKTEPUCTUK HCXOTHBIX
BELIECTB U MPOJIYKTOB peaKlUM; Macchl (00beM, KOJIMYECTBO BEIIECTBA) MPOAYKTa PEAKIIMH, €CITU
OJIHO M3 BEIIECTB JAaHO B BHJIE pacTBOpa C OIPENEICHHONW MacCOBOM JOJEH pacTBOPEHHOTO
BELIECTBA.
1. TIlpwm B3ammoneiicTBMM HaTpHs KOJIMYECTBOM Bemecta 0, 5 MOJIb ¢ BOZOM MOIyYMIIM BOAOPOJ

00béMoM 4,2 11 (H. y.) Beruncnure npaktuueckuit Berxoa rasa (%).

2.  MeTamuyeckuii  XpoM  TIOJIy4YaroT BOCCTaHOBJIEHHEM ero okcuga Cr203
METAJUIMYECKUM aTIOMHHUEM. Bplumcnanre maccy Xpoma, KOTOPBIH MOXKHO TIONYYHTh TIPH
BOCCTAaHOBJICHMHU €T0 OKCHa Maccoil 228 T, eciy MpakTUYeCKUA BBIXOJ XpoMma cocTasisieT 95 %.
3. Ompenenure, Kakas Macca MeJIH BCTYIIUT B PEAKIMIO C KOHIIEHTPHPOBAHHOM CEPHOM KHCIOTOM

Ut mosrydeHust okcuga cepsl (IV) o6bsémom 3 11 (H.y.), eciu Bbixo okcuna cepsl (IV) coctaBnsier
90%.



4. K pactBopy, coaepKalieMy XJOpHI Kalbliksi Maccoit 4,1 T, MPHIMIN pacTBOp, COAEpIKALIUii
docdar marpus maccoit 4,1 r. Onpenenure Maccy MOITYYEHHOTO OCaJKa, €CIM BBIXOJ MPOIYKTa
peakiuu cocrasisier 88 %.

®  3ajaHus Ha COCTABJICHUE MOJICKYJISIPHBIX M MOHHBIX PEAKIMH C y4aCTHEM OKCHJIOB,
KHCJIOT, OCHOBaHHMW M COJICH, MOHHBIX PEAKIMi THIPOJIM3a COJIeH, YCTAaHOBJICHHUE W3MCHCHHS
KHCJIOTHOCTH CPE/IBL.
1. Kakue u3 coneit RbCl, Cra(SO4)3, Ni(NO3z)2, NaxSOz noaseprarorcs ruapoiausy? CocraBbTe
MOHHO-MOJIEKYJISIPHBIC M MOJICKYJISIPHBIC YPaBHEHUS THAPOJIM3a COOTBETCTBYIOIMUX coneld. Kakoe
3Hauenue pH (> 7 <) UMEIOT pacTBOPHI ATUX COJICH?

Harmmmure moHoe u cokpamennoe ypapHenus peakiuii: KOH (p) + HCI (p) = KCI(p) + H20 (mn)
CaO (okcun) + 2HNOs3 (p) = Ca(NOs3)2 (p) + H20 (max) Mg(OH)2 (1) + H2SO4 (p) =
MgSOa(p) + 2H20 (M)

CuClz (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2| Al2(SOa4)3

(p) + 3BaClz (p) = 3BaS04| + 2AICl3(p) K2S + 2HCI =

2KCI + H2S?

Na:COsz + 2HNO3 = 2NaNOs + H.0 + CO21 Mg +

H2S04 = MgSOg4 + H2?t

Pa3gen 3. CTpoeHnue u CBOiicCTBa HEOPTraHMYECKUX BeLECTB

e 3ajmauu Ha pacyeT MacCOBOI JOJIH (MAacChl) XHMHUYECKOTO 2JIEMEHTA (COSAMHEHNUS) B
MOJIEKYJIE (CMeCH).
BapuanT 1. Beraucnuts MaccoByo 010 azora B Hutpare kanbuus (Ca(NOz)2 Bapuanr 2:
Beruncnure conepxanue kucinopoaa B nepmanranare kanus (KMnO4) Bapuant 3: Beruncnure
cozepkanue cepsl B MuHepaine nupute (FeS2)
BapuanT 4: Berunciurte MaccoByo 10710 cepedpa B okcuie cepedpa (Ag20)

o HpaKTI/I‘leCKI/Ie 3aaHusd Io KJ'IaCCI/I(I)I/II(aHI/II/I, HOMCHKIJIATyp¢C n

XHUMHUYCCKUM (I)OpMyJ'IaM HCEOPTraHNYCCKUX BCIICCTB PA3JIMYHBIX KJIIACCOB.

1. Brmmcats OTACJIBbHO OKCHUAbI, OCHOBAHUs, KMCJIOTHI 1 COJIN. I[aTB Ha3BaHUA.

A b B r pil| E XK 3
1{Na.O NaOH | CO2 SOs MgO HNOz | Ba(OH) | CO MnO>
2

2[SiO2 ZnO H3PO4 Ag.0 N203 CrOz MnO HF H2SiO3

3|H2S04 CO2 Ca(OH). | BeO LIOH | CrO Mn2O3 SOs SiO;

41A1,03 BaO MgCO> Cu(OH) | znO Cr203 | HMnOs | Ca(OH)2 K3PO4
2

5INO HNOz | MnO NO> HCI H>SOs | NO2 FeO P.0Os

6|MgSO4 SO2 Cl20s H2SiO3 AI(N CO NO AL203 BaO

03)3

7|FeO K2COs | Fex03 Hg(NOz | CaO Ba(O Ag2SOs4 | PbSO3 AgOH

)2 H),




2. CocTaBuTh (POPMYJIBI BEICIIMX OKCHIOB JIEMEHTOB € MOPAAKOBBIM HoMepoM: 1)14, 34, 41
2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5) 21, 25, 32

3. CocTaBuTh MOJNEKYJIApHBIE GOPMYJIbI OKCHIOB, MOANMUCATH XapaKTep OKCHIA U COCTABUTH
(hopMyITy COOTBETCTBYIOIIETO THIPOKCHIA

1) asora co crenensto okucaenus +1, +2, +3, +5

2) X10pa co CTenenbIo okucnenus +1, +3, +5, +7

3) MapraHma co cTeneHblo oKucIenus +2, +3, +4, +7
4. Beimucath OT/IENBHO Oe3pasiuuHble, OCHOBHbIE, KUCIOTHBIE M aM(POTEPHbIE OKCH/IbL:

A b B r Ji| E X 3 n
1| NaO [ CaO CO2 SOs MgO N 203 | BaO CO MnO:
2 | SiO2 Zn0O P20s Ag20 N203 CrOz | MnO MnO- NO
3| S0: CO; CaO BeO Li 20 CrO Mn203 | SO3 SiOy
4 [ Al03 | BaO Se0, CuO ZnO Cr,03 [ MnO, | CaO CrOs
5| NO N 203 MnO NO: NazO SOs NO; FeO P20s
6 | MgO | SO2 Cl20s | SiO: Al.03 [ CO NO AL203 BaO
7 | FeO SO3 Fe2Os | HgO CaO BaO | Ag20 SOs PbO
5. BrImucarh HEpaCTBOPMMEIE OCHOBAHUS H INET0UH. JlaTh HA3BAHUSL.
A b B T i E K 3 7
1 | NaS NaOH | CO: SOs Mg(OH | HNOs [Ba(OH) |[CO Cu(OH)
Os4 )2 2 2
2 | CsOH | Cu(O HsPOs | NaOH N203 Cr(O MnO KOH | H2SiO3
H)2 H).
3 | H2SOs | CO2 Ca(O BeO LiOH CrO Sr(OH) | SO3 Sr(OH)
H)2 2 2
4 | AbOs | Ba(O MgC Cu(OH) | znO Cr,0z | HMnOs | Ca(0 | K3POq
H)2 02 2 H).
5 | LiOH HNOz | Mn(O | NaOH HCI CsOH | Fe(OH) [ FeO P20s
H). 2
6 [ MgSO | SO LiOH | H:SiOs | Al(NOs | CO NaOH AL; BaO
4 )3 Os
7 | Cu(O KoCO3 | Fe203 | Hg(NO | Ca(OH) [ Ba(O Ag.SOs | Ba(O | KOH
H). 3)2 2 H). H).

° HpaKTI/IquKI/Ie 3alaHusA Ha OHIPCACIICHUC XUMHYECKOM aKTUBHOCTH BEIISCTB B

3aBHCHUMOCTH BHJa XUMHUYECKON CBSI3U U TUIIA KpHCTﬂJ’IJ’IH‘ICCKOﬁ PCLICTKU.

1. PacnpenenHTL JaHHBIC BE€IICCTBA B Ta6J'II/IHy COTJIaCHO UX THITY XHUMHUYECKON CBSI3H.

HNounas
CBA3b

KoBaneurnas
MOJIsIpHAst

KoBanentHas HenoasipHas

Meraminueckas

MgClz, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasNz, Oz, SOz, HBr, Al2S3,




CuSn(cnuiaB)

2. TlpousBeauTe COOTBETCTBHE:

Buael cBa3u

BemtectBa

1.KoBanenTHas HenossipHas

A) Xnopua Kanbus

2.KoBaneHTHas nosnsipHas b) ®Top
3.Nonnas B) Hunk

4 Metanuyeckas I') Ammuax
5.BonoponHas J)Anerunen

E) Okcun Gapus

® 3ajaHus HA COCTaBJICHUE YPAaBHEHUN XMMHYECKHX pEaKLUUN C y4aCTHEM MPOCTBIX U

CJIOKHBIX HCOPraHMYCCKNUX BEIICCTB: OKCHUA0B METAJIJIOB, HEMCTAJIJIOB U aM(l)OTepHBIX 9JICMCHTOB,

HEOPTaHUYECKUX KHUCIIOT, OCHOBAHWH M aM(OTEPHBIX THAPOKCUIOB, HEOPraHUYECKHUX COJIEH,

XapaKTEPHU3YIOUIUX UX CBOMCTBA U CIIOCOOBI TIOJTyUCHHS.

3aKOHYMTE YpaBHEHHUS pEaKLIMil:
Na20 + H2S(u36) —
BaO + SiO: (t)—
Fe.03 + C (t)—
FeO + Oz (t)—
KOH(tB) + Zn(OH)2 (t)—
NaOH(koun) + Fe(OH)z —
NaOH + Al,03 +3H.0 —
KOH + NaHCO3 —
Al + KOH +H20 —
Cl> + Ca(OH), —
HCI + CuO —
H3PO4 + Zn(OH)2 —
H2SO4 + ZnO —
H.CO3 (t) —
H2SiO3 (t) —
HNO3 (t) —

MgO(u36) + HCl —
K20 + ZnO (t)—
Ca0 + 2H: (t)—
NH4OH + P20s —
KOH + AI(OH)3 —
NaOH(tB) + Al203 (t)—
Ba(OH), + Ba(HCO3); —
NaOH + NH4HS —
Zn + NaOH(tB) (t)—
H2SO4 + Mg(OH), —
HCI + Be(OH)2 —

HCI + Al(OH)3z —

HCI + AgNO3 —
H>SOs3 (t)—

H4P207 (t)—

3 HNO: (t)—

Pa3gen 4. CTpoeHue U cBOHCTBA OPraHUYeCKHX BelleCTB

° 3a,Z[aHI/I$I Ha COCTaBJICHHE Ha3BaHUI OpTraHUYCCKUX COE€IUMHEHMH I10 TpHBHaHBHOﬁ

niIn Me)KﬂyHapOHHOﬁ CHCTeMaTH4YeCKOM HOMCHKIJIATypE€;

CH;

CH; - CH - CH; — CH- CH;

CH;
1. Hazosure
YTJIEBOJIOPOIBI

CH;
|
CH;-CH;-C - CH-CH;OH

|
CH; CH;

IMPUBCACHHBIC HUNXKE

o MexxayHapogHoi HoMeHknarype |lUPAK:




CH:; - CH; CH: - CH; CH;3

CH;-C - C — CH-CH:-CHa: CH3; -C - CH - CH; - CH,; - COOH

CH:; CH; CHj CH;

2. IlpuBeneHHOMY HIDKE YIJIEBOAOPOAY AaiiTe Ha3zBaHue mno HomeHkiarype [UPAC,
YKaXHUTE CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTHUHBIX aTOMOB yTiepoja
COJIEP)KUTCS B ajikaHe. 30MepoM Kakoro yrieBoaopoja HOpMajabHOTO CTPOEHUS SIBISIETCA
JlaHHBIN yrieBogopoa? Hanmummure erc;} dbopmyiy.

i
} ChHy CH CHy-CHy
HiC—CHy CH H,C-CH-C~CH,
CH,-CH-CH, HC—CHy ' CH, CH,
CHs

3. Hanummure cTpykTypHbIe (GOpMYIIBI COSTUHEHHH 110 MX Ha3BaHUAM: a) 2,5-
JTMMETHIITCKCCH-3;
0) 2-MOHOMETHJI-3,5- TUMPONUITHOHAH; B) 2,5
- TMMETHUII - 3-HUTPOTCKCaH;
r) 2,3-1UXJIOpPreKCcaHoBasi KUCI0Ta;

1) 2 - aMuHOOYTaH.

4. Hanumure cTpyKTypHBIE (POPMYJIBI BCEX COETUHEHUI COCTaBa: HA30BUTE
MIOJTyYE€HHBIE COEIMHEHUSI.

a) CsHuz; 0) CsH110OH; B) CsH11NOo.
o 3a1aHus Ha COCTABJIEHHE TIOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (GOpMYIT

Opra’Hn4€CKuUX BCHICCTB OTACIIBHBIX KJIACCOB.

5. Hanummre nosiHble U COKpalieHHbIE CTPYKTYpHBIE (hopmysl . 2,2,3.4-

TeTpaMEeTUJIIIEHTaH 2,3,6-TpuMeTni-3-3TUiIrenTas
2,5-muMmernnrekced-3; 2-MOHOMETHII-3,5- TUTIPONTUITHOHAH;

2,5 - qumeTH - 3-HUTPOTeKCaH; 2,3-muXJIopreKcaHoBasi KUCIIOTa; 2 -
aMUHOOYTaH. 4 - MeTUnmUHTEeH-3 2,2-AUMEeTUIOYTHH -3

6. CocTaBbTe CTPYKTYpHBIE (DOPMYJIIBI TPEX ATKHHOB, KOTOPHIE H30MEPHBI 2
MeTunOyTanueny-1,3.Jlaiite uM Ha3BaHUS.

® 3agauu Ha ONpeeNieHNe NpocTerIel (OPMYIIbI OPraHMYECKOH MOJIEKYIIbI, UCXOS U3
3NIEMEHTHOTO cocTtana (B %0).

1. KakoBa ¢opmyna coequHeHus, B KOTOpOM MaccoBas 1ol kanus paBHa 0.565,
yriepoaa — 0.087, kucnopona — 0.348?

2. BoBenute npocTeiinnyio  (GOpMyJly COEIMHEHMS, €CIM HM3BECTEH €ro



3JIEMEHTHBIN COCTaB:

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

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

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

(42.7%)

3. Haiizure MonekyIapHyo (GopMysly COEIMHEHMS a30Ta C BOJOPOIOM, €CIIM MaccoBas
J0Ji1 BoJlopoja B HeM paBHa 12.5%, a oTHocHUTeNbHAs MJIOTHOCTh MAPOB 3TOTO BEIIECTBA I10
BOZOPOY paBHa 16.

4. Tlpu cropanuu 3,636r BemecTBa 00pasyercs 8 I' yriekucaoro raza 14,3632 r u Bojpbl.
Macca 1 monp nanHoro BemiectBa paBHa 60r. YCTaHOBUTH MOJEKYJSPHYIO (OpMyIly TaHHOTO
BELIECTBA.

Pasnean 6. PacTBopsl
3aaun Ha TPUTOTOBJICHHE PACTBOPOB.
2. Onpezienure, CKOJLKO I'PaMMOB BEIIECTBA HYKHO JJI IIPUroToBjieHMs 25 mi 10 M
pacTBopa ruJpoKcua HaTpus.
Otser: 10T
3. Onpenenure, CKOIBLKO T' BOALI HEOOXOAUMMO NpubaButh kK 45 T pactBopa NaOH (0=6%),
YTOOBI MOYYUTh KOHEUHBIN pacTBOp ¢ MaccoBoit noneit 1%.

4. Onpenenute MaccoByIO JIONIO BEMIECTBA B PACTBOPE, KOTOPBII OBLI MOIyYeH NpHOaBIeHUEM
175 r KCI (@=20%) x 1000 r BoasI

5. Onpenenure MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPBIN OBbLI MOTyUeH MprUOaBIeHUEM
30 r Na2COg4 k 1000 T BomBI

4.4. 3ananus 1abopaTopHbIX padoT

OOopynoBanmne Ja0oparopum W padouux MecT JIa0OPATOPHM: MEH3YPKH, IHMIIETKH-
KaleJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHBIE U MMOKPOBHbIE CTEKIA, MJIAHIIETHI AJIs
KalleJIbHbIX peakiuil, ¢puibTpoBanbHas Oymara, MPOMBIBAIKH, CTEKJISHHBIE MPOOUPKH, PE3MHOBBIE
npoOkH, (oHApUKHU, HAOOP PEaKTUBOB, CTEKJISHHbIE MAJOYKH, LITATUBBI JUIsI MPOOUPOK; MEpHbIE
HUAJTUHIPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JenuTeNbHbIe uauHapudeckue (50-100 mi), cTynku ¢
NEeCTUKOM, (ap(opoBble YallKM, MUHLETHI, (QUIBTPHI OyMakHble, BaTa, Mapis, 4acoBble CTEKIa,
JIEKTPOIUIUTKH, JIAOOPAaTOPHBIE IITATHBBI, CIIUPTOBBIE TOPEIKHU, CIIUYKH, MPUOOp A MOTy4YEeHUs
ra3oB (WJIK MPOOHpPKa C Ta300TBOJAHON TPYOKO#), AepKATENH IS TPOOUPOK, CKIISTHKH TSI XPAHCHHUS
PEaKTUBOB, pa3aTOYHbIC JOTKH; xumuueckue crakanbl (50, 100 u 200 mi); mmaTenu; MUHIETHL;
TUTEJIbHbIE LI, CEKyHIOMEpHI (TaiiMepsl), MepHbIe pooupku (Ha 10-20 M) U MepHBIE KOJIOBI
(25, 50, 100 u 200 mi), BomsHAst OaHs (UM TEPMOCTAT), CTEKJISTHHBIE MAJIOYKN; KOHUYECKHE KOJIOBI
g tutpoBanus (50 u 100 mut); MHOMKATOpHBIE NOJOCKU Ui onpeaeneHus pH m cranpaptHas
MHMKATOpHAs IIKaJla; YHUBEPCAIbHBIN UHAUKATOp; numeTku Ha 1, 10, 50 mn (wim no3atopsl Ha 1, 5
u 10 mur), OropeTkn ams TUTpoBaHus, meauirHckre mmpuiel Ha 100-150 mut, mabGopaTopHble W/niH

aHaJIMTUYeCcKHe Bechl, pH-MeTphl, CymniIbHbIHN mKad, U Ap. 1abopaTopHOE 000PYIOBaHHE.



Pa3nen 2. Xumunuyeckue peakuuu JlaboparopHas padota "THITBI XUMHUYECKUX peaKIuii'”.

Ha3saHnue TeMEI Tema 2.2.
DJIEKTPOIUTHYECKAs AUCCOLMALINS U HOHHBIA 0OMEH

PesynbTar 00yueHHs MccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY MCXOTHBIX
1 00pa3yIOIIUXCS BEMIECTB) M MPU3HAKOB XUMHUECKHUX
peakuuii. [IpoBenenne peakiuii HOHHOTO OOMEHa,
OIpeieTICHUE CPEIbl

BOJTHBIX PAaCTBOPOB

OO011e KOMIETCHIIUN OK 01 OK4
Bormpocsr uist tomycka k mabopatopHoii paborte

a) cOopMyIHpYIiTe LesIb IIAHAPYEMOTO IKCIIEPUMEHTA
1. IIpu kakKX yCIOBUAX BO3MOKHBI HEOOPATUMbIE PEAKIIMH?
2. Bosmoskna nu peakuus: HC1 + KOH = H20 + KCI
3. 3anuImTe TUIIBI XUMUYECKUX PEAKIMIA 10 MMEOIUMCS K1acCU(DHKALUAM.

4. Nonummure peakuuto: ZnClz + NaOH =? + 7 . IloueMy BO3MOXHa 3Ta
HeoOpaTuMast peakius?

Paznen 3. CTpoeHnne u CBOIiCTBAa HEOPTAHMYECKUX BeLIECTB.
JlaGopatopHasi pabota «CBoiicTBa METAIIJIOB

HazBanune TeMbl Tema 4.2. «DU3UKO-XUMHUUECKHE
CBOWCTBA HEOPTAHUYECKUX BELIECTB)
PesynbpTar 00y4yeHUs YcTaHaBnMBaTh 3aBUCUMOCTD (DU3HKO-

XUMHUYECKHX CBOMCTB HEOPTaHMYECKUX
BEIIECTB OT CTPOEHUS aTOMOB U MOJIEKYJI, a
TaK)K€ THITA KPUCTAIINYECKON PEeIIETKU

OO01IMe KOMIETEHIIUN OK 01 OK4

Bompocsr g5 momycka k 1abopatopHoii padote

JlaTh onpeneneHne MeTauIaM.

HazoBute ¢usnyeckue cBOCcTBa METAILIOB.
Kakue meTtanisl B3aMMOACHCTBYIOT C KUCITIOTaMU?
Kakue meTtanisl B3aMMOAECHCTBYIOT C BOJIOM?

Kak B3aHMOﬂCﬁCTBy10T MCTAJUIBI C paCTBOpaMu COJIEH.

o0k whpE

CriocoOblI 1oTyueHHs! METaIJIOB.

7. UYro Takoe Koppo3us MeTaiioB? Kakue GbIBAIOT TUIIBI KOPPO3UH.
CriocoObl 3a1UThl METAJIIOB OT KOPPO3UH.




8. IIposeneHue OMbLITOB

O6opynoBanue U Iocyaa

PEaKTUBBI

CTekJIIHHBIE TPOOUPKHU

HAaTPUM METAJUTMYECKUI

CIIMPTOBKA

Mar"aum

nepiKaTenb

Menb

OKCH/J CBUHIIA

okcu xenesa(ll)

OKCHUJ MCaU

KHCJIOTa CepHast

Kucnora congauas

AJICOPUTM MIPOBEJICHUS onbITa 1

BOHpOCBI H 3aJaHuA

OmelT 1. OTHOILIEHNE METAIIOB K BOJE.

[IpoOneMHBI# OTBIT.
B mmpokuii crakaH HajenTe BOJEBI U
[OJIOKUTE KyCOUYEK HATPHS WIIA KaJusl.
JloGaBbTE B

pacTBop 3  Kamemu

(denondranenna.

Yro BeI HAOIIOAAETE?

Kak Bener ce6s natpumii? Kakoii ra3
BbIAEIIETCS?

OTMeThTe LIBET pacTBOpPA MOCHIE T00aBICHUS
¢benondranenna.

CocTaBbTe ypaBHEHHE PEAKIUH.

B uyerblpe mNpOOMPKH MOJIOXKHUTE IO
KYCOYKY Mar"us, aJlOMUHHs, JK€lIe3a U MEIU
U NIPUJIEUTE HEMHOTO BOJIBI.

Harpeiite pacTBOpBI Ha CIIUPTOBKE.

O0BacuuTe HAOJI0JaEMBIE U3MEHEHHUS B
poOupKax.

CocTaBbTe MOJICKYJIIPHBIC U HOHHBIC
YPaBHEHUS COOTBETCTBYIOIINX PEAKITHHA.

ANTOpPUTM IIPOBEJEHUS OIBITA 2

BOHpOCBI " 3aJJaHuA

OnpiT 2. OTHoOLIeHHE
KHCJI0TAM.

METAJ/LJI10B K

[Tonoxxute B MPOOMPKH METAIBI MarHus,
AIFOMUHUS, JK€JI€3a U MEeJIU U MPUJIEHTE K HUM
PacTBOP COJISHON KUCTOTHI

Yro BBl HAOMIOHAETE?

OTmeThTe W3MEHEHHE BeTa B
npodupKax.
CocraBbTe YpaBHEHUS

COOTBETCTBYIOIIUX PEAKIIHI.




AJITCOPUTM TIPOBEJICHUS OMbITA 3 Bomnpocel 1 3aganus

OneIT 3. OTtHolenne OKCH/IOB
METAJJIOB K KHCJI0TAM.

B tpu npobupku HaneiTe mo 1 mi pactBopa [Uto BeI HaOmr01a€TE?
CEPHOM KHCIOTBI M J100aBbTE HAa KOHYHKE OtmeTbTe M3MCHCHHUC nBETa
MpoOupKax.
CocTaBbTe ypaBHEHHUS
COOTBETCTBYIOLIUX PEAKIIUH.

mmarens okcuabl keneza (Il), meam, cBuHIA.
Conepxxumoe
MpoOUPOK B3OOITANTE.

O0paboTka pe3ybTaToB:
1. TIpoananusupoBath MOJTyYEHHBIE PE3YIBTATHI.
2. CdopMyIupoBaTh BBIBOJ O 00 OTHOIIEHUU METAJLIOB K BOJIE.
3. CdopmynupoBath BEIBOJ 06 OTHOLIEHMH KHCJIOT K METaJLIaM.
4. CdopmyanpoBarth BBIBOJ 00 OTHOIIEHUH OKCUJIOB METAIIOB K KHCIIOTAM.
5

. ChopmynupoBaTh 00mIHii BEIBOJ 00 0OMEHHBIX PEAKIUAX, HAYIIAX 10 KOHIIA

Pa3nen 3. CtpoeHue u cBolicTBa HeOPpraHu4ecKux BemecTB. JlabopaTopHas paborta
«XapakTep TUCCOIMAINN PA3TUYHBIX THAPOKCHIIOBY.

HazBanune TeMbl Tema 4.2. «DU3UKO-XUMUUECKHE
CBOWCTBA HEOPTAHUYECKUX BELIECTB)
PesynbTatr 00y4yeHus YcraHaBIMBaTh 3aBUCUMOCTh (PU3HKO-

XHUMHYCCKHX CBOICTB HCOPTraHNYCCKUX
BCHICCTB OT CTPOCHHA aTOMOB U MOJICKYIJI, a
TAaKXEC THUIIa KpHCTaHJII/I‘{CCKOfI PEIICTKU

OO1IMe KOMIIETEHITUN OK 01 OK4

Bompocsr g5 momycka k 1abopatopHoii padote

1. U3 nanHbIX BemecT BbIOepuTe kucnoTel: NaCl; Cu(OH) 2; HNO3; Na:SO4; H2CO:s.
2. 3akoH4HTE TIpeuIokeHne: KHCIOThI 9TO 2EKTPOIUTEL, . ..
3. 3akoHuHnTE peakiuto: NaxS + HNO3z =? + ?
4, Hanumure ypasHenus aucconuanun kuciot: HoCOs; HoS. 5.Kakue
WHMKATOPBI YKa3bIBAIOT Ha KUCIYIO Cpey pacTBopa?
6. OcymectBute npespaienue: SOz — SOz — H2SO4 — NaxSO4 7 .Kakue
OCHOBAHUS OTHOCSITCSI K PACTBOPUMBIM OCHOBAHHSIM?

8. U3 nannbix Bemects BeIOepuTe ocHoBaHus: NaCl; Cu(OH)z; HNOs; NaOH; H2CO:s.

9.HanummTe GopMyJIbl CIEAYIONMX OCHOBAHMIA: THAPOKCH L KAIlUsl, TUAPOKCHU]] MATHUS,
rugpokceu xenesa (I1), ruapoxcus sxenesa (11).

10. Hanummre ypaBHenus auccormanyun ocHopanuii: Fe(OH)s; Cu(OH):2

11. Kakue uHAMKATOPHI YKa3hIBAIOT HA MIEIOYHYIO CPELY PACTBOPA OCHOBAHUIA?



IIpoBeneHue OnbITOB

OO6opyaOBaHKE | TTOCYAa

pEeaKTUBbI

CTeKIIsTHHBIE TPOOUPKHU

pactBop comstHoM kucnotel (HCI)

CIIMPTOBKA pacTBOp YKCYCHOM KHCIIOTBI
(CH3COOR),
nepKaTellb pactBop xsopuaa nuHka (ZnCly)

pactBop cyibhara maraus (MgSOa),

pactBop ruapokcuaa Harpus (NaOH),

pactBop ¢eHondranenHa

pacTBOp JaKMyca

PacTBOp METUJIIOBOI'O OPaHXKEBOI'O

AJrOpUTM IPOBEJECHUS ONBITA |

Bomnpocs! u 3aganus

Ooeir 1.
AKTUBHOCTH KHUCJIOT

CpaBHeHMe  XMMHYECKOM

ITpoGaeMHBIHi onbIT
HajelTre B NpoOMpKM 1O 2 M PAcTBOPOB
KHCJIOT U J00aBbTE KyCOUKH IIMHKA

Yro BB HaOMOMAETE?
Kaxkoi ra3 Beigesnsiercs
CpaBHUTE UHTEHCUBHOCTD BbIJICJICHUS Ta3a

pactBopoB: B nepByto — ZnClz, Bo BTOpyIO —
MgSOs 1 B Kaxxayt0 MpoOHpKy 100aBbTE IO 3
Karmmu (10 oOpa3oBaHHsS OCAJKOB) pacTBOpa
memoun NaOH. Ocankum pazmenute Ha JBe
YacTH, K OJHOM /100aBbTE PAaCTBOP KHUCIOTHI
HCI, x npyroii 9actu — pacTBOp WIEIOYH
NaOH (u36bITOK, 110

pacTBOpEHUs OCaIKa).

Hanumure Mosekyisipabie U WOHHBIE
YPaBHEHUS PEaKLIUi.

AJITOPUTM IIPOBEICHHUS OIbITA 2 Bomnpocs! 1 3aganus

OnbIT 2. Xapaxkrep

RJIEKTPOJUTHYECCKON AUCCOLMALMH

THIPOKCHA0B

[TpoGieMHBII ONBIT Yro BBI HAOMIOMAETE?

B nBe mnpobupkm BHecute no 10 kamens | Ompexemnre XMMHYECKHH XapakTep

00pa30BaBIINXCS THAPOKCUIOB.

B kakux cioyuasix pacTBopuiicsa 0casiok?
OCHOBHBIMHU WIn aM(pOTEpPHBIMU
CBOMcTBaMM 00J1aaI0T THPOKCH/IBI

CocraBbTe cXemy BO3MOXKHBIX
YPAaBHEHUH pEeaKLni,

IIpuBenure  ypaBHEHHMS  AUCCOLMALUU
TUAPOKCHUJIOB.

AJITOPUTM IIPOBEACHUS OIbITA 3

Bomnpocs! u 3aganus

no0aBbTE B MEPBYIO | KarlIio JJakMyca,

BO BTOpyI0 — | Kamo penondranenna,

OnbIT 3. KucnorHo-ocHOBHBIE
HHIUKATOPBI
4. B tpu npobupku Haneiite 10 - 15 UYro BbI HaOmo1aete?
Kareib JTUCTUTUPOBAHHOM Boibl M | OTMeThTe U3MEHEHUE OKPACKU

HUHIUKATOPOB B BOAC
OTMeThTE H3MEHECHHE OKpacCKu




B TPETHIO — | KaIlIl0o METHUIIOPAHKa.

S. B pu mpoGupku no6assTe mo § - 10
Kariemib COJISTHOM KHCIIOTHI HCI
BHecuTe 1o | Karmie pacTBopa JaKMmyca,
METUJIOpaHka, PeHoITaIenHa.

3. B uncteie Tpu npoOMpPKH HAJICHUTE 11O

8 - 10 xamenr menoun  NaOH.
MepByIo BHecUTE | Karuio JakMyca, BO

BTOpPYIO — | Karuiro MeTUIIOpaHxka, B

TpeThio — 1 karumo penondranenna

WH]JIUKaTOPOB B KUCIIOTE
OTMeTbTE U3MEHEHNE OKPACKH
WHJIMKaTOPOB B IICJIOYN

O6paboTka pe3ynbTaTOB:

1. Ipoananu3upoBaTh HOTyYEHHBIE PE3YILTATHL.

2. ChopMyIMpoBaTh BEIBOJ O XUMHYECKOH aKTHBHOCTH KHCIOT

3. CpopMyupoBaTh BEIBOJ O XapaKTepe MOJIyUYEHHBIX THAPOKCUIOB.

Pa3nen 3. CtpoeHue u cBOlicTBa HeOpraHu4ecKux BeulecTn. JlabopaTopHas padora:

"UneHTrduUKaIus HEOPraHUISCKUX BEIIeCTB"

HazBanue TeMbl

Tema 4.3. «Unentudukanus
HEOPraHUYECKHX BELICCTB

Pe3ynbTar 00y4ueHus

HccnenosaTh KaueCTBEHHBIE pe€aKnuu
HCOPraHNYCCKUX BCIICCTB

OO0111e KOMIIETEHIINN

OK 01 OK4

Bompocs! q1st nomycka k naboparopHoit pabote

1.Kakwue peakiiin Ha3bIBAIOTCSI KAUYCCTBEHHBIMHU?

2. Jlaiite ompeaescHue aHHOHAM.

3. 3akonunte peaknuio: NaS + HNOz =2 + ?

4. HammmmTe Ka4eCTBEHHYIO PEaKIMio Ha KapOoHaT-noHbL. 5.Kak

MO>KHO OOHApPYXUTh XJIOPU-UOHBI?

[IpoBenenue onbITOB

O6opynoBaHue U ocyaa

PCAKTHUBLIL

CTeKkJIIHHbIE TPOOUPKHU

pactBop constHol kucaotel (HCI)

CIIMPTOBKA

pacTBop kKapOoHaTa HATPHS

nepKaTesb

pacTBop XxJjopuaa dapus

PacTBOp CUJIMKATa HaTpus,

PacTBOp XJIOpUJa JIUTUA

pacTBOp XJIOPHIAa HATPUS

pacTBOp XJIOpHU/A Kaus

pacTBop xJjopuaa dapus

PaCTBOP XJIOPUJa KAJIbIIHA

PAaCcTBOP XJIOpUJa CTPpOHIIUA




IATITOPUTM IIPOBENIEHUS OMbITa 1 Bonpoce! u 3ananus

OneiT 1. O0HapyxkeHHe KapOOHATOB M

rHAPOKapOOHATOB.
[TpoGieMHBI# ONBIT Uro Bbl HaOmogaete? Kakoii ra3
()
Biecute B TpobupKy 5 Kamems pacTBopa | BPUACIACTCA? Kakos B M uBeT
. 0CaJIKOB.
KapOoHaTa HATpusi W JOOABISHTE MO KaIlIsM
Hanumure  MonexkynsipHble U HOHHBIE

pacTBOop xJopuga Oapusi 10 o0OpazoBaHUs .
YPaBHEHUS pEaKIUU.
ocanka. K momydeHHoMy ocanky 1o0aBbTe

HECKOJIBbKO Kanellb COJISHOM KHCIOTEHL.

AJICOPUTM TIPOBEJICHUS OTIbITA 2 Bomnpocs! 1 3aganus

OnbIT 2. O0HapyXKeHHe CHITHKATOB

[TpoGIeMHBIH OBIT OObsicHuTe HAOIIOTaEMBbIC SIBIICHUS
OObsicHuTe, MoueMy opmyia kuciaotrsl H2SiOs3

Buecure B mpoOupky 5 kamenb pacTBopa g
SIBJISIETCS] YCITIOBHOM

CHWIIMKaTa HaTpusd W J00aBbTe pPaBHBIN
00BbEM COJITHOW KHCJIOTHI. CocraBbTe ypaBHEHWs PEAKIIN,

UYepe3s  HECKOJBKO  MHHYT II€PEBEPHUTE
poOUPKY BBEPX JHOM

AJTOPUTM ITPOBEICHHUS OTbITa3 Bomnpocs! 1 3aganus

OneiT 2. OOHapyxeHHe aHHOHOB
BTOPOH AHAJITUTHYECKON I'PYNIIBIIO

[IpoGieMHBIi ONBIT Yro BbI HAOMO1aETE?
Brecute B mpoGupky 1M pactBopa xmopusa | Kaxoro nsera Bbimamm ocagku? CocraBbre
HaTpus, Opomuaa HaTpus, HOAWIA Kanus, | YPABHCHUA PCaKIMK.
dbropuna HaTpus U 100aBbTE PaBHBIM 00BEM

HUTpaTa
cepebpa.

AJTOpUTM IIPOBEJEHUS ONbITa 3 Bonpocs! 1 3axanus

OnbIT 3. OKpawueanue nnamenu

B 1IeCTh baphopoBbIx turaet | Yro Bel Habr0MaeTe?

MMOMECTUTH 1o nosioBuHe | OTMEThTE LBET MJIaMEHH.

MUKPOILIIATENS COEIMHEHU N auTHs, | YKa3zaTh IPAKTHYECKOE 3HAUYEHUE

HaTpUs, Kanusi, Kajdblus,  CTPOHIMS, | 3TOTO OMBITA.

Oapust. 3amuTh  CONMM 10 IOJIOBUHBI

o0BeMa TUTJIEH 9THUJIOBBIM CIIUPTOM,
MmepeMelIaThb C OCJIBIO HEKOTOPOro
[PACTBOPCHUA COCIUHEHHI B CIIUPTEC U

IIOKE€Yb.

O06paboTka pe3yabTaToB:
1. TIpoananusupoBarh MOTy4EHHBIE PE3YIBTATHI.

2. C(I)OpMy.HI/IpOBaTB BBIBOJ O MMPOBCACHHBIX KaUCCTBCHHBIX PCAKIIUAX KATUOHOB..



3. ChopMyIHpOBaTh BBIBOJ O IPOBEJEHHBIX KAYECTBEHHbIX PEAKIUAX AHHOHOHOB.

Pasnen 4. Crpoennme Hu CcBOiWiCTBAa opraHuveckux BemlecTB. JlaboparopHas pabota

"[IpeBpalieHus: OpraHUYECKUX BELECTB PU HarpeBaHuu"

Tema 7.2. «CBoOMCTBa OPraHMYECKHUX
Haszeanue tembl

COEIUHEHUN)

PesynbTar 06ydeHus VYcranaBimBaTh 3aBUCHMOCTD (PU3HKO-

XHMHYECKHX CBOMCTB OpraHn4Y€CKuUX BCIICCTB
OT CTPOCHUS MOJICKYJI

OK 01 OK4

OO01me KOMITETEHIINN
Bomnpocs! uist norycka k gabopaTopHoit padote

a) chopMynHpyiiTe Ledb MIAHUPYEMOT0 SKCIIepUMEHTA

6) O6T>$ICHI/IT6, K KaKOMY KJIACCY OPraHUYCCKUX BCUICCTB OTHOCHUTCS 3TUJICH, B)

OOBSICHHUTE, KaKUMM  XHMHUYECCKHMU CBOICTBaAMH 00JaJaloT  BellecTBa

JAHHOTO Kjacca,  KakMe  KaueCTBEHHBIE peakuun s uX  oOHapyXeHHs
UCHOJb3YIOTCS;

r) OOBACHUTE, KaK MOKHO TIOJYYHTH BEIIECTBA JAHHOTO KJIACCa COCMHEHUH B TAOOPAaTOPHBIX
YCIIOBUSIX;

,[[) 06L$ICHI/ITC, n3 4€ro CoCTouT HpI/I60p AJI TIOJTYYCHHS T'a30B;,

€) IepevnCINTe OCHOBHBIE aCIIEKThI COOIIOICHNS TEXHUKHU Oe3onacHocTu npu padote ¢ JIBXK
(3TUIIOBBIN CHUPT), aTPECCUBHBIMU peareHTaMu (KOHLIEHTPUPOBaHHAsI cepHasi KUCIIOTa),

HarpeBaTebHBIMU PUOOpamMH (CIIUPTOBKA).

[IpoBenenue onbITOB

O6opynoBaHue U ocyaa

PCAKTHUBLIL

CTeKJIsIHHbIE TPOOUPKHU

Konuentpuposansslil pactsop H2SO4

[ITaTuB A5 TPOOUPOK

OTUIOBBIN CIUPT

CninproBKa PactBop KMnOg4
Crinuku Bbpomuas Boga
Ilecox

IATITOPUTM IIPOBEJIEHUS OMbITa 1

BOHpOCBI " 3aJJaHuA

OIIBIT
pearupyonux BellecTB HAaCKOPOCTh

1. Bausinue KOHIIEHTPAIUH

XUMHYECKON peaKkuuu.




1. Monyunts  >THEH  jgermaparanuen
STHJIOBOTO  CIHPTa, OOHAPYXUTh €ro,
HU3YYUTh €r0 CBOMCTBA.

1.1. B npo6upxy HanuTh 2-3 M1 3THIOBOTO
CIIUPTa M OCTOPOXKHO JTI00aBUTH 6-9 M1
KOHLEHTPHUPOBAHHON CEPHOM KHUCIIOTHI. 3aTEM
BCBINaTh HEMHOTO MPOKAJIEHHOTO Tecka (IecoK
WM MEJIKHE KyCOUYKHU MeM3bl BBOJAT IJIs TOTO,
9TOOBI IPEIOTBPATUTH TOTUKH KUIKOCTH TIPH
KUIIEHUH ). 3aKpBITh TPOOUPKY POOKOH C
ra300TBOJIHOM TPYOKOM, 3aKpEIHThH €€ B

IMTAaTUBE U OCTOPOKHO HAI'PETh COACPKUMOC

npobupkwu (puc.l)

1. Yro mpoucxoaut B nmpodupke? Uro
HaOmomaeTe?

2. K kakoMy THITy XMMUYECKUX PEaKIIHi
OTHOCSTCS 3TH npoliecchl? Kak Ha3biBatoTCs?
3. Kak MensteTcst OKpacka pacTBOPOB?
[Touemy?

4. KaxkuMm rjamMeHeM rOpHUT 3TUIICH?
[Touemy?

5. CocraBuTh ypaBHEHUS MPOTEKAIOLIHX

HPOLIECCOB.




HecoK
C.HOH -
I:LS!O (1:3)

(xom.)

Br,  KMnO,

1.2.  OcTOpOXHO, pABHOMEPHO HArPEeTh
CMECh.

1.3. B apyryrwo npobupky HanenTe 2-3 mi
pa30aBJIEHHOTO pacTBOpa MEpMaHraHaTa
KaJIusi, ¥ TIPOITyCTUTE Yepe3 Hero ras.

1.4. B tpetbio mpoOUpKy HAIUTH 2-3 M
OpPOMHO# BOJIbI, OITyCTHTh Ta300TBOIHYIO
TpYOKY /10 Ha 3TON IPOOUPKH U
IIPOITYCTUTD Yepe3 OPOMHYIO BOLY
BBIJICIISFOIUFICS ras3.

1.5. BbIHYTh ra300TBOHYIO TPYOKY U3
pacTBOpa M MOBEPHYTH €€ OTBEPCTHEM

KBEpPXY, IMOKCYb BBIACIISIOIINMCS Ta3

(puc.2).

C;H;OH (arnso-
BBIN CIIMPT)

H,S0,




O06paboTka pe3yabTaToB:
1. TIpoananu3upoBaTh COOTBETCTBUE MOTYUCHHBIX PE3YIBTATOB CIIOCOOAM

HOJTy4YCHUs! HeNIPEACIbHBIX YIIIEBOJOPOIOB psijia dTHieHa (aikeHoB). CienaTb COOTBETCTBYIOIINI BBIBO/L.
2. CdopmynrpoBath BBIBOI O PU3MKO-XUMHUIECKAX CBOUCTBAX ITHJICHA.
3. CdopmynupoBaTh BBIBOJ O CIIOCOOaX 0OHAPYKEHHS ITHIICHA.

Pa3nen 4. CTpoeHne U CBOWCTBAa OpraHuveckux BellecTs. JlaboparopHas padora
" UnenTudukanys opraHnuecKuX COSTMHCHUI OTAEIbHBIX KJIAcCOB "

Tema 7.3. «Mnentudukanust OpraHuuECKUuX
BEILIECTB, UX 3HAYCHHUE U IPUMEHEHUE B
HazBanue Tembl OBITOBOI 1

HpOPI3BO,HCTBCHHOfI JACATCIIBHOCTH YCJIOBEKa»

PesynbraT 00yueHus HccnenoBaTh KaueCTBEHHbBIE PEAKIIUN

OpPraHu4YCCKuX COC,I[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

OO01I1e KOMIETEHIIUN OK 01 OK4
Bomnpocsr g5 momycka k 1aboparopHoii padore

1. Kakue BemecTBa Ha3bIBAIOT KMPAMH?
2. Knaccuduxkanus xupos.
3 Kakue BemiecTBa Ha3bIBAIOT caxapamu?
4. Knaccudukarus caxapos.
4. Yem anba03bl OTIIMYAIOTCS OT KeTO3?
IIpoBeneHue ONBITOB

OO6opyoBaHKE U TTOCYAa

PEaKTUBBI

CTeKkJIIHHbIE TPOOUPKU

OeH30IiHasa KMUCI0Ta

CIIMPTOBKaA

VYkcycHas Kuciora

nepiKaTenb

pactBop QeHondranenHa

CTCKJIIHHBIC ITaJIOYKa,

MarHum

npoOKa ¢ Ta300TBOAHOM TPyOKOH

pactBop ruapokcuna Harpus (NaOH),

nepikare PactBop oxcuma meau (11),
CIIMPTOBKA pacTBop cyiabdara meau
CTakaH BOJIA

AJTOpUTM IIPOBEJEHUS ONBITA |

Bomnpocs! u 3aganus

OnbiT 1. Onpenenenue
HernpeeJJbHOCTH KUPOB.

[TpoGIeMHBII ONBIT
B nmpobupky Haneiite 2 - 3 M

[pacTUTENILHOTO Macia, 100aBbTe 5 - 6

Uem 00yciioBIeHa HETIPEAETbHOCTD
JINTIUIOB?
OOBsICHUTE UCUYE3HOBEHUE PO30BOIt




Kaleiab pacTBOpa ioga po30BOrO  IIBETA,
[IPUTOTOBIIEHHOTO Ha
YETBIPEXXJIOPUCTOM YIJIEPOJIE.

Cmecb B mpoOHMpKE  SHEPrHYHO
BCTPSIXHUTE.

OKpackKu rMoja.
Hanumure ypaBHeHUE peakiuu

AJICOPUTM TIPOBEJICHUS OTIbITA 2

BOHpOCBI H 3aJaHusA

OnepIT 2. BoccTanoBiaenune Cu(OH)2
rJIIOK0301 B 1IEJI0YHOM cpeje.

B npobupky momectutre 1 M pactBopa
CuSO4 u 2 M pactBopa NaOH. IlonmyuenHsrii
0CaJOK JHEPruYHO BCTpAXHUTE. BHecute B
MpoOupKy 1 M1 pacTBOpA IIIFOKO3BI.

[IpoOupky cierka HarpeiTe B IUIAMEHH
CHUPTOBKU IO U3MEHEHHUS
LIBETA, JIepKa €€ HAKIIOHHO

Yro BBI HaOIOMAETE?
Kaxoit iBet oOpasoBasiierocst ocajaka?

Hanmmmre ypaBHeHUs peakuuu.

Yro BBI HaOJ01aeTe rocie
HarpeBaHus?
Hanmmnre ypaBHEHUS peakuuin

okucieHus rimoko3sl Cu(OH)2

AJropuT™M IPOBEJEHUS ONbITa 3

Bomnpocs! u 3aganus

OnbIT 3. BoccranoBienue
amMmMuagHoro pacrBopa Ag20 ruaroko3oii
(peakuusi cepedOpPsIHOTO

3epKaJjia)

B mpobupky  momecture 1 wn

pactBopa AgNO3 u pacteop NaOH no
00pa3oBaHMs OcajKa. K noxydennomy
0CaZKy HOOaBISHTE MO KAILJISIM PacTBOP
NH4OH 0O €ro  pacTBOpEHHUS. K
MPO3pavyHOMY aMMHAa4YHOMY  pacTBOpY
Ag20 mobdaseTe 2 Mit 3 %-TO pacTBOpa
TIJTIOKO3bI W Harpeire CMECh o

KHUIICHWA Ha CITUPTOBKE.

Yo BEI HAOIOHAETE?

Uro o0pa3oBasioch Ha CTEHKax
npoOupku?
Hanumure YpaBHEHHE peakunu

cepeOpsIHOTO 3epKata JIsl TIIFOKO3BI.

IATITOPUTM IIPOBEJIEHUS OIbITA 3

BOHpOCBI " 3aJJaHuA

OnbiT 4. KauecTBeHHas1 peakuust Ha
KpaxMaJl ¢ H010M

Hauteiite B mpobupky 5 mi 1%-Horo

Yro BBl HAOIOHAETE?




[pacTBopa Kpaxmayia, BHecuTre 2 -
KaruTi pa30aBICHHOTO pacTBOpa ioia

[Touemy u3meHsieTcs LBET pacTBOpa?
Hanummre ypaBHeHuE peakuuu.

O0paboTka pe3ybTaToB:
[TpoaHau3upoBaTh MOJyYCHHBIC PE3yIbTATHI.
CdhopmynupyiiTe BEIBOI 0 PUINKO-XUMHUYECKUX CBOHCTBAX KUPOB.
ChopmynupyiiTe BBIBOA 0 PU3NKO-XUMHUECKUX YTIICBOJIOB.

CdhopmynupyiiTe BEIBOI O KAYECTBEHHBIX PEAKITHAX KUIKUX KUPOB.

1.
2
3
4. Chopmynupyiite BbIBOA 0 PU3NKO-XUMHUYECKUX CBOMCTBAX Kpaxmara.
3)
6 ChopmynupyiiTe BbIBO O KAUECTBEHHBIX PEAKIIHIX aTbI03.

7

CdhopmynupyiiTe BBIBOJ 0 KAUECTBEHHOW PEAKLIUU KpaxMaa.

Pa3nen 6. PacTBopsl JlaGopaTopHas pabota "I[IpurorosieHue pactBopoB".

HasBaHnue TeMbl Tema 2.2. DnexTponuTuyeckas AUCCOLUALMS U

WOHHBIA 00MEH

Pesynbrar 00yueHus HccnenoBaTh GU3NKOXUMHYECKUE

CBOMCTBA HCTUHHBIX PaCTBOPOB

OO0111e KOMIIETEHIINN OK 01 OK2

Bompocs! 11t nomycka k naboparopHoit pabote

1 Hatb onpenenenne KoHIeHTparuu. CriocoObl BRIPaKCHHSI KOHIICHTPAIUN PACTBOPOB.

2 Uro Takoe conbBaThl ¥ ruApaThl? Ha kakom sTamne pacTBOpeHus: OHU 00pa3yroTcs?

3. Uro Takoe pactBopuMocTh? OT Kakux (HaKTOpOB OHA 3aBUCUT?

4 Kaxkyro maccy cynbdara kanust ¥ Boabl HaJ0 B3sTh Juisi mpurotoBieHust 300 rpammos 20%
pactBopa?

5. Ckombko  rpammoB  Bomel  comepxkurcs B 200 T 40%-HOro  pactBOpa

MOBapeHHO conu?

[IpoBeneHue ONBITOB:

OO6opyaoBaHME U TTOCYAa pEaKTUBBI

Crakan 600mn pacTBOp XJIOpUAA HATPUS

CrekiisiHHas Hajlouka PactBop kapboHara HaTpus

Becsl TexHuueckue PactBop xsmopuna kanus

Hunuuap 250 min

PacTBOp ruapokapboHara HaTpus

apeomeTp

PactBop cynbdara maraus

PacTBoOp xnopuaa 6apus

AJITOPUTM IIPOBENICHMS OIbITA |

Bomnpocs! u 3aganus

Omnpit 1.I1puroroButs 500 2 4% pacTBopa

XJ0pUAA KAJTHA




[TpoGIeMHBI OTIBIT. [Ipurorosbste pactBop IIpoBepsTe
PaccunTailiTe Maccy HaBeCKM W BOJbI IJIOTHOCTB pacTBOpa
B3BechTe HABECKY. Paccuwnraiite abCONMIOTHYIO OMIMOKY
PacTBOpHTE HABECKY B BOJE. PaccunraiiTe OTHOCUTENBHYIO OLINOKY
[IpoBepbTe KOHIICHTPALIUIO
[IPUTOTOBJICHHOTO pacTtBopa, U3MEPUB
[JIOTHOCTh C TOMOIIIBIO apeoMeTpa

O0paboTka pe3ybTaToB:
1. Ilpoananu3upoBaTk noIy4eHnEe COOTBETCTBYIOIHUX PE3YILTATOB

2. PaccuntaiiTe a6COTIOTHYIO M OTHOCHTEIBHYIO OIIHOKH
3. Cdopmynupyiite BHIBOSI.

4.1. Ouenounnie cpencTBa pydesKHOro (TeMaTH4ECKOro) KOHTPOJIS 110
AUCHUILINHE «XUMUI»
PyOexHblil (TeMaTH4YecKHii) KOHTPOJIb MO TUCHUIUIMHE «XHMHUS» TPOBOAMUTCS B (opme
KOHTPOJILHBIX PadOT MO pa3ienaM OCHOBHOTO MOAYJIS HA OT/ACIbHBIX 3aHATHSIX, KEHCOB.
4.3.1 KonTpoJibHble padoThl

Paznen 2. Xumunueckue peaxkunu. KonrposbHas padora «CrpoeHue BemecTrBa M
XHMHYeCKHe PeaKkium»

KonTponbHas padoTta cogepKUT YeThIpe BUIa 3aJaHUIL:

1. 3agaunm Ha cocraBiieHHME XHUMHUYECKUX (POPMYJT JBYXaTOMHBIX COCAMHEHHMH MO HX
Ha3BaHMUIO.

2. 3ajaydM Ha COCTABJICHHUC YPaBHEHHWU PEaKIMi: COCAMHCHHUS, 3aMEIICHHUS, PA3I0KEHUS,
oOMEHa M peaklil ¢ ydyacTHeM KOMIUJIEKCHBIX COEIMHEHUH; OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuid.

3. 3ajaHus HaA COCTaBICHHEC MOJICKYJIIPHBIX M HOHHBIX PEAKIMid THUAPOJIU3a COJICH,
YCTaHOBJICHUE U3MEHEHUSI KUCIIOTHOCTHU CPEJIbI.

4, 3amgauM Ha pacyeT KOJMYECTBEHHBIX XapPAKTEPUCTHK IO YPAaBHCHUSAM XHMHUYCCKHX
peakuuii: MaccoBOil WM OOBEMHOM JOJMM BBIXOJA MPOAYKTa pEeakUud COEAMHEHUS OT
TEOPETUYECKH BO3MOYKHOTO; OOBEMHBIX OTHOLIEHHH Ta30B; KOJUYECTBEHHBIX XapaKTEPHCTUK
HCXOJHBIX BEILIECTB U MPOAYKTOB peakluu; macchl (00bEM, KOJIMYECTBO BELIECTBA) MPOAYKTa
peaKkuuM, €ciIM OAHO M3 BEHIECTB JAaHO B BHUJIE PACTBOpA C ONPEACICHHOW MacCOBOM J10JEH

PaCTBOPCHHOT O BCHICCTBA.

1 Bapuanr 2BapuaHT
1.  Jlonumwure ypaBHEHHUS, ypaBHSMTE, COCTaBbTE IOJHBIE U COKpAIllEHHbIE HOHHBIE
YPaBHEHUS.

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



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

Zn Bry + HxSO3 = Mn Cl; + KOH =
2. JlomumuTe ypaBHEHUS U ONPENEIUTE XapaKTEPUCTUKU KaXKI0M XUMHUECKON
peaxkuuu.

Na+ O, = Li+ O,=

As+ Oy = Se+0.=
3. IlpocraBbTe CTENEHU OKHCICHHS YJIIEMEHTOB B CIEAYIOIINX COSAMHEHUSIX.
Bi20s, Ga203, CClsy HMnO4 FeO, PbO,, PCls, HclOg,

H2Cr207, H2CrOg4, SnSo. XeF4

4, Onpez[eJmTe THUIT XUMHYSCKOM CBSI3U B JaHHBIX BE€IICCTBAX, JOKAXUTEC DTOC
IIOMOIIBIO CXCM.

KCI, O2,PH3, Ag, Cl2, NaBr, Iz, MgCly, Hz, SO, Cu, Nal, F, Fe,
Na2O, Ni, CH4, Al, Ca (NO3)2 CaO, N2, Na, P20s, BaSOg4, O3,
Ss, SOs. 1,07.

5. PaccraBbTe KO HUIMEHTHI, ONPEISTUTE TUIl PEAKLIUU:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr
6) HNO3 + CaO— Ca(NO3)2+H20 6 ) Na+ H20 — NaOH+ H21

6. Paccuntath cTeneHr OKUCICHUS IS KQXK/IOTr0 3JIEMEHTa BBEIICCTBE

Fe(NO3)3 Ca (NOg):

3. 3ammcath (OPMYJIIBI BEIIECTB:

A) cynboun xenesa (1) b) cepnas kucnora

A) cepHUCTast KHCIIOTA 0) ruapoxcun meau (1)

7. Tlo ypasuenuto peakiun CuCl2 +Mg —MgCI2 +Cu, BBIYHCIUTE KOJIMIECTBO
BEIIIECTBA MEJIH, €CJIn B peakiuto ¢ xaopuaoM menu (1I) Bcrynumino 480 rmaraus.
8. CocTaBuTh ypaBHEHME M ONPEIEIUTh THI PEAKIIUHU
A) cynbdat Oapus + cepHas KUCIIOTa b) consnas xucnora +
KapOOHAT KanbLus

Paznes 3. CTpoeHne u cBoiicTBa Heopranmdeckux pemecTB. KoHTpoabHas
padora «CBolicTBa HEOPraHUYECKUX BelleCTB»

KontposnbHas pabota coaepXuT TpH BUA 3a1aHUIM:

1. Bamaun Ha pacyer MaccoBOi oMM (Macchl) XHMHYECKOrO JIIeMEHTa
(coennHeHUs) B MOJIEKYJIe (CMECH).

2. TlpakTrveckue 3aJaHus MO KIACCH(PHUKAIMN, HOMEHKIATYPE U XUMUYICCKUM
dopMynaM HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KIIACCOB: OIpEJeleHne Kiacca
HEOPraHMYECKUX  BELIECTB,  Ha3blBaThb  HEOPraHMYECKHE  COEAMHEHUs IO
MEXYHApOJAHOM U TPUBUATILHOW HOMEHKJIATYpe 10 XUMHUECKUM (hopMyJIIaMm.

3. 3ajaHus Ha COCTABJICHHE YPAaBHCHUI XHMHYECKHUX pEaKIUil C ydacTuem
HPOCTHIX M CIOKHBIX HEOPraHWYECKHX BEILIECTB: OKCHJIOB METAJUIOB, HEMETAJUIOB U

aM(OTEpHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN U aM(OTEpHBIX

THUAPOKCUIA0B, HCOPTraHUYICCKUX COJ'ICfI, XapPaKTCPUIYIOIHNX UX CBOMCTBA U CIIOCOOBI NOJIYyUCHUA.

1. YcranoBuTe, k KakoMy KJaccy/TpyIiie OTHOCITCS HEOpraHMUeCcKHe BEllecTBa,
dopmyiel KoTopbIxX ykazaubl CoO, HNOs, LIOH, H2S203 Ha3oBUTE CoeqrHEHMS TIO
MEXYHApOJAHOM U TPUBHAILHOW HOMEHKJIAType.



2. CoctaBuTh (OPMYJIIBI COSTUHEHUN:

a) okcupaa yriepoaa( II) ,0) ruapokcuaa Menu, B) XJIOPOBOIOPOTHOM KUCIIOTHI, T)
cyibdara HATpUSL

3. Hanucath ypaBHEHHsS] XUMUYECKHX PEAKIIHil:

a) H2SO4 + Mg 6) Na2 O + HBr B) SO2 + CaO r)CaCOs3 + HCI x) AICI3 + AgNO3
Yka3arb Ha3BaHUs IPOAYKTOB PEAKIIUH.
4. PaccraBbTe KOA((UIMEHTHI B IPUBEACHHBIX HIKE CXeMaX XMMHYECKUX PEaKITHA.
JlafiTe XapaKTEpUCTUKY KaKI0M U3 YEThIPEX XMMUYECKUX PEAKIUi C TOYKH 3PEHUS
Pa3IUYHBIX KJIacCU(UKAIII.
a. Ho+ N  — NH31+Q
6. AL + Fe:O3 — AL203+
Fe + QB. CaCO3 — CaO + CO2f -
Q
r. NaOH + H2SO4 — NaxS04 + H0 + Q
5. I'openue ammuaka
ANH3(r) + 302(r) = 2N2(r) + 6H20(:x) +Q

ABIISIETCS
peakuuein

1) COEIMHEHMU S, KaTATUTUUYECKOM, SHTOTEPMHUYECKOM

2) 3aMeIleHMs], KaTaTUTHYECKOM, SK30TEPMHYECKOU

3) OKHUCJIUTENbHO-BOCCTAHOBUTEIBHOM, HEKATATUTUYECKOU, SK30TEPMHUYECKOM
4) oOMeHa, HEeKaTaTuTHYEeCKON, SJHIOTEPMUIECKON

6. BerunciuTe maccoByio 10710 cepedpa B okcujie cepedbpa (Ag20)

Pasnen 4. CTpoeHue u CBOMCTBA OPraHUYeCKHX BellleCTB.
KonTtpouabHnas pabora «CTpoeHue U cBOICTBA OPraHMYeCKHUX BellecTB)
ITo uToram nzydenus pasziena 7 odyqarouuecst 0y 1yT ClIOCOOHBI:
- OIpEIENsTh IIPUHA/JIEKHOCTD BELICCTB K  pPa3JInYHBIM KJ1accaM OpraH
- Ha3bIBaTh U3yUYEHHBIEC BEUIECTBA 10 «TPUBUAIBHON» WM MEXAYHAPOIHON
HOMEHKJIATYyPE;
- XapakTepu30BaThb CTPOCHHE U XUMHYECKHE CBOICTBa
W3Y4YEHHBIX OPraHUYECKUX COCANHEHUI;
- OOBSACHATH 3aBUCHMOCTh CBOWCTB OPraHMYECKUX BELIECTB OT UX COCTaBa U
CTPOCHMUS;
- MPOBOAUTH BHIYMCIEHUS M0 XMMUUYECKUM (POPMYJIaM U YPaBHEHUSIM.
TemaTuueckuit KOHTPOJIb OCYILECTBIIAETCS MeToI0M TecTupoBanus (I) nim B
¢dbopMe nMCbMEHHON paboThI, BKIIOYAOIEH IpakTuueckue 3aganus u 3aaaqu (I).

1. BemectBo,  COCTaB  KOTOPOrO  BBIPAKEH  MOJEKYJSIPHOU
dbopmyoit C3Hs, oTHOCHTCS K KJ1accCy:
1) Apennt 2) aJIKaHbI
3) Aunkensl 4)aJIKUHBI

2. Hassanue Bemectsa, hopmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH



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

A) Oyranon-2 b) mnenranon-2
B) 2-merunGyranon-4 r) 3-meTunoyTanon-1
BemiectBo, umeromee ¢popmyiny CH.=CH: Ha3biBaercs:
TOJIYOJI
ATUJICH
TJIALIEPUH
IIPOIIAHOJI
BemecTBo, Ha3BaHKE KOTOPOTO MPOMHUOHOBAsI KUCIIOTA, UMEET (HOpMYIIy:
CoHsOH
(CM2NH
CH3-CH2-COOH
C3HyOH
Jlis ankaHOB XapaKkTepHa peaKIus:
npucoenuuenus: Hy
XJIOPUPOBAHUS HA CBETY
obecueunBanus pacrsopa KMnO4
MOJTMMEPHU3AIIH
MeTtaHon pearupyer c:
HaTpUeM
BOJIOM
BOJIOPOJIOM
METaHOM
YKcycHasi KUCIIOTa BCTYIAET B PEAKIIUIO C:
AgNO3
NaCl
Na2CO3
H20

BepHbl 11 yTBEpKACHUS:

. AMUHBI TIPOSIBJISIFOT OCHOBHBIE CBOWMCTBA

. AMMHOKHUCJIOTBI MMPOABJIAIOT TOJIBKO OCHOBHBIC CBOMCTBaA

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

BEPHO TOJBKO A

BEPHO TOJBKO b

BEpHBI 002 yTBEPKACHUS

HEBEPHO HU OJIHO U3 YTBEPKICHUM

VYpaBuenne xumuueckou peakiiuu C2H6+CI2*C2HS5CI+HCI sBnsercs:
peakImeit 3aMelieHus1, MPOTEeKAIOMEH M0 PaTUKATBHOMY MEXaHU3MY
peakImei mprucoeaMHEHUS, IPOTEKAIOIIEH 0 PaJUKaTIFHOMY MEXaHU3MY
peakiueit 3aMenieHus1, IpoTeKaroel M0 HOHHOMY MEXaHU3MY

peaxuneﬁ IMPUCOCANHCHUA, HpOTeKaIOH_ICﬁ 10 OHHOMY MCXAaHU3MY



10.

B peaknuto «cepeOpsiHOTO 3epKaiay (C aMMHAYHBIM PacTBOPOM OKCHIA

cepeOpa) BCTyIaerT:

1) 3TaHoI
2) [IIF0KO03a
3) CIHIEPUH
4) Kpaxmal
11.  VYcraHoBUTE COOTBETCTBUE MEXKIy Ha3BaHHEM BEIECCTBA U KJIACCOM
(Tpymnmoii) OpraHuYeCKUX COCTUHEHHH, K KOTOPOMY(-0i1) OHO TPUHAICIKHUT.
Ha3Banue

BelecTBa A)

CH3COOH
B) CHa-CH2-CHs
B) CH2=CH-
CH,-CH3 ') CHs-
CH2-OH
Kiacc opraHuyecKux coeMHEHuH

1) OJIHOATOMHBIE CITUPTHI

2) YIJIEBOJIBI

3) KapOOHOBEIE KUCIIOTHI

4) apOMaTHYECKUE YIIIEBOIOPOIbI

5) HENpeeIbHbIE YIIEBOIOPOIbI

6) IpeebHbIE YITIEBOIOPO/IbI

12. B cxeme npeBparieHuii

15000C  kar +Br2
CHg4 X1 OCH3071 X2

BenecTBaMu X1 M X2 COOTBETCTBEHHO
SABJIAIOTCS:

1) areTUIICH

2) STUJIEH

3) OpoMOeH3011

4) XJIOpOEH30T

5) (enon

6) LUKJIOTEKCAaH

13. Omnpenenure MONEKYJIApHYI0 (opMylly BeliecTBa, coiepskamero 37,5%

1)
2)
3)
4)

yriepona, 50% xucnopoma u 12,5% Bomopona. OTHOcUTENbHAS TJIOTHOCTH
MapoB ATOT0 BEUIECTBA MO BOJAOPOAY paBHa 16.

CH30OH

C2oHsOH

HCOOH

CsHsOH



14.  Ckoubko JUTPOB BOIOpoa motpedyercs s odpasoBanusi 10,2 r 3STUIIOBOTO

CIHpTAa U3 alleTabAETH/Ia, €CJIM BBIXOJ] MPOAYKTa peakuuu coctasiseT 80%?
1) 6,2 11

2) 3,1n

3) 12,75 n

4) 11,2

NuddepeHuupoBanHblii 3a4eT mo gucuumianne «Xumus» | kype Il cemectp

Bapmuanr 1

Tect cocrout u3 yacteir A, B, C. Yacts A Bxirouaer 11 3aganuii, yacte B — 3 3amanus, gacts C
— 2 3a1aHusl.
3anmanus yactu A oneHuBatorcs o 1 6amry, yactu B — mo2 6amna, wactu C — o 3 Gana.
OO61ee KOJIMYECTBO OAIITIOB, KOTOPOE MOYKET HAOpaTh CTyAeHT — 24 Gasa.
Orenka «3» cTaBUTCS, €CIIU CTYJISHT HaOpasl He MeHee 12 6amioB, «4» - He MeHee 16 6amoB,
«5» - He meHee 20 6aioB.

Yacts A

K kasicoomy 3a0anuio yacmu A 0anvl HECKOIbKO OMEen o8, U3 KOmopuix mojvko 1 eepuutii.
Buioepume eepuuiit, no Bawiemy mnenuio, omeem.

1. Xumuuyeckuii 3jieMeHT UMeeT CJIeAYIONIYI0 cXeMy cTpoeHusi atoma +18 2)8)8).
Kakoe noJio:xkenue on 3anumaer B [ICXD?

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

2. ®opmyJa BbICHIEro OKCHAa XuMuueckoro diementa R20s. K kakoii rpynme
raaBHoil noarpynnsl IICXD on npunapiexur?

a) reppas; 0) nsATas; B) UETBEPTAsL.
3. Kakoe u3 BemecTB uMeeT HOHHYIO CBS3b?
a) LiCl; 0) HBr; B) O2; ) CO.
4. Yxaxurte TMI XMMHYecko# peakuuu Zn + O2 — ZnO:
a) pasyioxkeHus; 0) coeTMHEeHUs; B) OOMEHa; ') 3aMeIICHUsI.
5. CuMBoJI 3JIeMeHTa, 00pa3yIolero Npocroe BenecTso — MeTaJLI:
a) O;6) H; B) Na; r) F.
6. B HayaJie Ka:KI0I0 NePUOIA CTOSAT ATOMBI:
a) METAJIJIOB; 0) HEMETAJIJIOB.

7. BemecTBa, CX0/IHbIE 10 CBOEMY CTPOEHHUIO M CBOICTBAM, HO OTJINYAKOLIUECS APYT OT
ApYra 1o cocTaBy Ha OJHY MJIM HeCK0JIbKO rpynn -CHz2-, Ha3piBaloTCst

a) romoJioramu; 0) U30MepaMHu; B) paJuKajiaMu; I') MOJIEKYJIaMHU.

8. K ki1accy aIKkaHOB OTHOCHTCSI YIJIEBOAOPO COCTABA:

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

9. Ha3panue HM:KeNPUBEIEHHOT0 YIJI€BOA0PO/A M0 CUCTEMATHYECKOIT HOMEHKJIATYype
CH,~CH~CH,~CH-CH,,

]
CH, CH

3



a) 2-MeTuineHTaH; 0) 2,2-TMMETHIINICHTaH; B) 2,4- TMMETHITNICHTaH; T) 2,4- TAMETUIITICHTCH.
10. KayecTBeHHOM peaknueil Ha (peHOJI ABJISAETCA €ro B3auMo/ieiicTBue C:

a) ruapokcuaom menu (I1); 6) ammuadnsiM pacTBopoM okcuaa cepedpa (I); B) ximopuaom xenesa
(IIT); r) BomopooM.

11. O6mas ¢popmyJia HenpeaeJbHbIX YIJIEBOIOPO/I0B:
a) CnHZn; 6) CnH2n+2; B) CnHZn_Z; F) Can.
Yacts B

B 3a0anuu B1 évibepume eepnvie ymeepocoenusn. 3anumiume 6bl0panHvle OYKevl 6
anghasumnom nopaoke.

a) U KUTITYCHUH OJIOK TepsieT CBOM (DepMEHTATHBHBIC, 3aLIUTHBIC U IpyTrue PyHKIINH;

0) HaTpHil ABIAETCA HIETOYHBIM METAILIIOM;

B) 2JIEMEHT OpPraHMYeCKOW XUMUU — BOJIOPO/;

T') YIJIEKHUCIBIN ra3 UCTIONB3YIOT ISl U3TOTOBJICHUS IIUITYYUX HAITUTKOB U JJISl TTOJTyYEHHSI COJIBI,
1) pacTBOp (peHoIIa Ha3bIBAIOT KapOOJIOBOIM KUCIOTOM MM KapOOIIKOiA.

B2. Ycmanoeume coomeemcmeue. Omeem 3anuuiume ¢ cneoyrouiem euoe: A-4, b-1 u m.o.
1. YcranoBuTe COOTBETCTBHE MEKAY Ha3BaHHEM BelllecTBa U (pOPMY.J10ii coeTMHEHUsI:
Ha3zeanue seuwtecmea: @opmyna coeounenus:

A) Cepnas kucnota 1) H2SOq4

b) 'mapokcun 6apus 2) BaSO3

B) Cynasgat 6apus 3) BaO

I') Oxcup 6apus 4) BaSO4

5) Ba(OH),

6) H2SOa.

2. YCTaHOBHTE COOTBETCTBHE MEXKIY HAa3BAHUEM OPraHUY€CKOro COCAMHEHUA U KJIIacCOM
BE€IIECTB, K KOTOPOMY OHO OTHOCHTCH:

Haszeanue coeounenusn: Knacc eewyecme:
A) Oyten-1 1) anieruneHoBble y/B
b) 6yranon-2 2) HenpenenbHbIE Y/B
B) Oytun 3) ciupthl
') 6ytanans 4) anbpaeruabt
5) anKeHsl
6) KETOHBI.
Yacrs C

1. Pemmute 3amauy: HaiiTn MmaccoByI0 /10J110 ITIOK03bI B pacTBOpe, coaep:xkamem 280 r.
BOJBI M 401 IJII0KO03bI.



JuddepenunpoBannblii 3a4eT no aucuunanHe «Xumusa» | kype Il cemectp
Bapuanr 2

Tect cocrout u3 yactei A, B, C. Uacts A Bxmouaer 11 3amanmit, yacte B — 3 3aganus, gacts C
— 2 3a1aHusl.
3amanus 9actu A oreHuBarTCs 1o 1 6ainy, yactu B — mo2 6amna, vactu C — mo 3 Gasmna.
O011ee KOJIMYECTBO OAIIIOB, KOTOPOE MOXKET HAOpaTh CTYIEHT — 23 Gasia.
OrneHka «3» CTaBUTCS, €CJIM CTYACHT HaOpai He MeHee 12 6amioB, «4» - He MeHee 16 6aoB,
«5» - ue menee 20 6asIoB.

Yacts A

K kasxcoomy 3a0anuro yacmu A 0ansvl HECKOJIbKO 0mMeEem o8, U3 Komopulx moavko 1 eepnutii.
Buvioepume eepnubwtii, no Bawemy mnenuro, omeem.

1. Xumudeckuii 3jieMeHT HMeeT pacipe/iejieHHe 3J1eKTPOHOB IO YIEKTPOHHBIM CJI0SIM
B aTtoMme 2-8-7. Kakoe mosio:xxenue ou 3anumaer B IICXD?

a) [l mepuon, VI rpynma; 6) III nepuoxn, VII rpynma; B) IV nepuon, I rpynmna.

2. d@opmy.Ja BbICIIEro okcuaa xumuueckoro iementa ROs. K kakoii rpynmne riaBHoi
noarpynnsl IICXD on npunagexur?

a) BTopas; 0) msATas; B) mIecTasl.
3. Kakoe U3 yka3aHHBIX BellleCTB HM€EET KOBAJEHTHYIO HEMOJISIPHYIO CBSI3b?
a) Hz; 6) C120; B) PCl3; r) MgO.
4. Yxaxurte Tun xumudeckoi peakuuu Al(OH);—AlL03 + H20:
a) pa3JIoKeHus; 0) COeTMHEHHUs; B) OOMEHA; ') 3aMeIICHUSI.
5. CuMBoJI 3J1eMeHTa, 00pa3yloliero NpocToe BemecTB0 — MeTalI:
a)Ag; 6)C;B)N; ) F.
6. EXMHCTBEHHBIM KHIKHM METAJLJIOM SIBJISIETCSI:
a) aJIIOMUHUH; 0) IUHK; B) MarHui; T) PTyTh.

7. BemecTBa, MMeOLINe OHY U TY Ke IMIUPUYEcKYI0 dopmyary (001agaroniue
OIMHAKOBBIM KOJMYE€CTBEHHbIM M KAYeCTBEHHBIM COCTABOM), HO Pa3HOe CTPOEeHHUeE, a
NMOTOMY M pa3Hble CBOICTBA, HA3BIBAKOTCS

a) romoJioramu; 0) U30MEepaMHu; B) paJuKajiaMu; I') MOJIEKYJIaMHU.
8. K kiaccy npe/iejibHbIX YIJIeBOJIOPO/I0B OTHOCUTCSI:
a) C7H12; 6) C7Hie: B) C 7He; T) C7 Hs.

9. Ha3BaHnue HUKeNPUBEJAEHHOT0 YIJI€BOA0PO/a MO CUCTEMATHYECKOH HOMEHKIAType

CH,

|
CH,=CH~-C~CH,~CH..
!
CH,

a) 2,2-MetwinenTad; 0) 3,3-qumeTunnenTex-1; B) 3,3-qumerunnenTad-1; r) 3,3-
IUMeTHIIIEeHTaHo-1.



10. KauecTBeHHOI1 peaknmeil Ha 0eJIOK SIBJISIETCS ero B3anMo/jeiicTBHe C:

a) rugpokcuaom menu (I1); 6) ammuayasiM pacTBopoM okcua cepedpa(l); B)
KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTOM; I') BOAOPOJOM.

11. Henpeae/sibHbIe YIJIeBOAOPObI — 3TO BelllecTBa ¢ 0011ei (popmy.10ii:

a) CnHZn; 6) CnH2n+2; B) CnHanz; T) CnHan4.

Yactn B

B 3a0anuu B1 evioepume eeprvie ymeepircoenus. 3anumiume evlOpanHvie OyKewl 6
angasumuom nopaoke.

a) yI‘apHBIfI ra3 O4CHb sA10BUT, T.K., ITOMNaAasd Ipu AbIXaHUU B KPOBb, 6BICTpO COCAUHACTCA C
TeMOTJIOOMHOM, JIMIIAS TEM CaAMbIM I'€MOTJIOOMH BO3MOYKHOCTH IIEPEHOCHTH KUCIIOPO/T;

0) CTMBOYHOE MACJIO COJEPKUT OETIOK;

B) PACTBOP — 3TO TOMOT€HHAasi CHCTEMa;

I‘) BCIICCTBO UJIX JJICMCHT, KOTOpBIﬁ OTAACT 3JICKTPOHBI, ABJIACTCA OKUCIUTCIICM;

1) MHAUKATOP, MIOKA3bIBAIOIIUI Hamnure HOHOB H B pacTBOpe — J1akmyc.

B2. Ycmanosume coomeemcmeue. Omeem 3anuuiume 6 cieoyrwuiem suoe: A-4, b-1 u m.o.
1. ¥YcranoBuTe COOTBETCTBHE ME:KIy Ha3BaHUEM BelllecTBAa U (POPMYJIOH COeTMHEHMS:

Ha3zeanue seuwtecmea: @opmyna coeOunenus:

A) Okcun memu (1) 1) Cu20
b) Hutpat menu (1) 2) HNO3
B) AzoTtHas kuciora 3) Cu(OH)2
I') T'unpokcun meau (1) 4) Cu(NOg)2
5) H3PO4
6) CuO.

2. Yemanoseume coomeemcmeue Meofa)y Haséanuem eeuiecmea U Kiaccom opecanHuvdecKux
coe@unenuﬁ, K KOomopomy OHO OmHOCUmMCA:

Ha3Banue coeqnnenus: Kiace Bemecrs:

A) sTaHanb 1) anieTuiieHOBBIC y/B
b) metanon 2) anKagueHbl
B) atun 3) cnupTsl
I') 6enson 4) anbaeruapl
5) apomaruueckue y/B
6) KETOHBI.

Yacts C

1. Pemute 3amauy: Kakoe koiudectBo BemecTBa okcuaa meau (II) conep:xurcs B 120r
ero Maccol?

JMuddepenunpoBannblii 3aueT no aucuunanHe «Xumus» | kype Il cemectp
Bapuant 3

Tect cocrout u3 vacteir A, B, C. Yacts A Bkimrouaer 11 3aganuii, yacte B — 3 3amanus, gacts C
— 2 3amaHus.
3anmanus yactu A oneHuBatorcs o 1 6amry, yactu B — mo2 6anna, wactu C — o 3 Ganna.



Ob1ee KoMUYecTBO 0AIOB, KOTOPOE MOKET HaOpaTh CTyIEeHT — 23 Gasuia.
OrneHka «3» CTaBUTCS, €CJIM CTYACHT Habpas He MeHee 12 6amioB, «4» - He MeHee 16 6aoB,
«5» - e menee 20 6asIoB.

Yacts A

K kasxcoomy 3a0anuro yacmu A 0ansvl HECKOJIbKO 0mMeEemos, U3 Komopulx moavko 1 eephutii.
Buvioepume eepnubwtii, no Bawemy mnenuro, omeem.

1. Xumudeckuii 3jieMeHT HMeeT pacipe/iesieHHe 3JTeKTPOHOB IO YIEKTPOHHBIM CJI0IM
B aTtoMme 2-8-6. Kakoe moso:xxenue ou 3anumaer B IICXD?

a) IV nepuon, Il rpynmna; 6) Il mepuoa, VII rpynmna; 8) Il nepuona, VI rpynma.

2. ®opmyJia BOJAOPOIHOIO coeTMHEHUsSI XUMHUYecKoro djieMenTa RH4. K kakoii rpynmne
riaapHoi noarpynnsl IICXI on npunagexur?

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

3. Kakoe u3 yka3aHHbIX BellleCTB UMeeT KOBAJIEHTHYIO HENOJSAPHYIO CBS3b?
a) H2O; 6) Ss; B) CaH2: 1) C2He.

4. Ykaxknte THI Xumudeckoii peakuuun Fe + Cu Cl2 — Cu + FeCla:

a) pa3JIoKeHus; 0) COeTMHEHHUs; B) OOMEHA; ') 3aMeIICHUSI.

5. CHMBO.1 3J1eMeHTa, 00pa3yIolIero Npocroe BelecTB0 — HeMeTaJll:

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

6. B KOHIIe Ka:KI0T0 NMeproa cTosAT (POpMYJIbI:

a) METAJIJIOB; 0) HEMETAJIJIOB.

7. BemecTBa, MMelOLIMe OAHY M TY Ke IMIUPUYEcKYI0 dopmyity (001agaroniue
O0IMHAKOBBIM KOJIN4Y€CTBEHHBIM M KA4eCTBEHHBIM COCTABOM), HO Pa3Hoe CTPOeHue, a
MOTOMY U pa3Hble CBOICTBA, HA3bIBAIOTCA

a) romoJioramu; 0) U30MepaMHu; B) paJuKajiaMu; I') MOJIEKYJIaMHU.

8. K ki1accy cnupTOB OTHOCHTCH:

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

9. HazBaHue HUKENPUBEAEHHOI0 YIJIEBOA0POA MO CHCTEMATHYECKOI HOMEHKJIaType
CH3;—CH;—-CH - CH>—-CHs

I

OH

a) 2,2-MeTWITNeHTaH; 0) IeHTaHo-3; B) 3-THAPOKCOIIEHTAH; I') MeHTaHo-1.

10. XapakTepHoii peakuuei 115 aab1erua0B ABJIsAETCS B3aUMO/IelicTBHe C:

a) xsnopunom xkenesa (I1I); 6) ammuaunsiM pacTBopoM okcuaa cepedpa (I); B) xmopHoit
U3BECTHIO; T) paCTBOPOM KapOOHaTa HaTpusl.

11. AueTwiieHOBBIE YIJI€BOJOPOABLI — 3TO BellleCTBA ¢ 001eil popmy.Jioii:

a) CnHZn; 6) CnH2n+2; B) CnH2n72; F) CnHzn-4.



Yactn B

B 3a0anuu B1 évibepume eepnvie ymeepotcoenusn. 3anumiume bl0panHvle OYKevl 8
anghasumnom nopaoke.

a) benku UMEIOT NEPBUYHYI0, BTOPUYHYIO U TPETUYHYIO CTPYKTYPY;

0) Macca BellecTBa BbIPAKAETCHA B I/MOJIb;

B) THAPOJIN3 — ITO B3aUMO/IeliCTBHE BEIEeCTB C COJISIMM;

I) IJIMIEPUH MCIOJIb3yeTCsl B KauecTBe KOMIIOHEHTA KOCMeTHYeCKHX CPeICTB VISl yXo0/1a 3a
KOsKell J1MIA U PYK;

1) MPOoLEeCC pacnaja BemecTBa HA HOHbI HA3bIBAKOT YJIEKTPOJUTHYECKOM U CCONMALUE.

B2. Yemanosume coomeemcmeue. Omeem 3anuuwiume 6 ciedyrouiem euoe: A-4, b-1 u m.o.

1. YcraHoBuUTE COOTBETCTBHE MKy Ha3BaAHUEM BellecTBA U (DOPMYJI0i COeTUHEHUS:

Ha3zeanue sewecmea: ®Dopmyna coedunenusn:
A) Okcua MarHust 1) MnCl;

b) Consinas kucmora 2) Mg(OH):

B) M'uapoxcua Mmaruaus 3) HF

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

2. YCTaHOBHTE COOTBETCTBHE MEXKAY HAa3BAHUEM OPraHUH4Y€CKOro COCAMHECHUA U KJIaCCOM,
K KOTOPOMY OHO NPUHAAJC/KUT.

HasBanue coequnenus: Kiacc Bemecrs:

A) Oytan 1) HenpenenbHbBIE Y/B
b) nponen 2) npenenbHbBIE Y/B
B) stanans 3) criupThI
I') 6enzon 4) anbaeruibl
5) apomarudeckue y/B
6) KETOHBI.
Yacts C

1. Pemmre 3agauy: CKoJIbKO aTOMOB cOJIep:KUTCS B 5 Moab (ocdopa?
JMuddepeHunpoBaHHblii 3a4eT Mo AucuumInHe «Xumus» | kype Il cemectp
Bapmuanr 4

Tect cocrout u3 yactert A, B, C. HacTts A Bximrouaer 11 3amauwuii, yacts B — 3 3aganus, yacts C
— 2 3amaHus.
3amanus yactu A oreHuBarTCs 1o 1 6ainy, yactu B — mo2 6amna, yactu C — mo 3 Gasmna.
O01iee konuyecTBO 0AIOB, KOTOPOE MOKET HaOpaTh CTyIeHT — 23 Gasuia.
OrueHka «3» CTaBUTCS, €CJIM CTYACHT HaOpas He MeHee 12 Oamios, «4» - He MeHee 16 6aos,
«5» - He meHee 20 6amoB.

Yacts A

K kastcoomy 3a0anuio yacmu A 0anvl HeCKOJIbKO 0MEemos, u3 Komopuix moavko 1 eepuutii.
Buvioepume eepnutii, no Bawemy mnenuro, omeem.

1. Xumuuyeckuii 3jieMeHT UMeeT pacrpe/iesieHne 3J1eKTPOHOB 10 YIEKTPOHHBIM CJI0SIM
B aTtoMme 2-8-3. Kakoe moso:xxenue ou 3anumaer B IICXD?

a) IV nepuon, Il rpynna; 6) Il nepuon, III rpynna; B) Il nepuon, V rpynmna.



2. ®opMmy.a BbIcIIero okcuaa xummudeckoro 3jiementa RO. K kakoii rpynne rinaBHoi
noarpynnsl IICXD on npuHagiexuT?

a) martas; 0) BTOpasi; B) TPEThSL.
3. Kakoe 13 yka3aHHBIX BEIIECTB UMEECT METAJUTMYCCKYIO CBA3b:
a)Zn; 0) S; B) C; 1) KH.
4. Ykaxute Tun xumudeckoi peakuun Ba(OH)2 + HNO3 — Ba(NOs)2 + H20:

a) pa3noxeHus; 0) COeMUHEHUS; B) OOMEHA; T') 3aMEIICHUSI.

5. CuMBOJI 2JIeMeHTAa, 00pa3yIolero NpocToe BelecTBO — HeMeTaJLI:
a) Hg; 6) C; B) Na; r) Fe.

6. CaMbIM IIACTUYHBIM METAJJIOM SIBJISIETCS:

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

7. BemecTBa, CX0/IHbIE 10 CBOEMY CTPOEHHUIO M CBOICTBAM, HO OTJINYAKOIIUECS IPYT OT
ApYra 1o cocTaBy Ha OJHY WJIM HecKoJibKo rpynmn -CHz-, Ha3piBaroTcst

a) romoJioramu; 0) U30MepaMHu; B) paJuKajiaMu; I') MOJIEKYJIaMHU.
8. K ki1accy kKapOOHOBBIX KHCJIOT OTHOCHUTCS:
a) C7H12; 6) C17H3sCOOH; B) C7Hs; 1) C3H7OH.

9. Ha3zBaHMe HU:KENPUBEAEHHOTO YIJIEBOOPOA MO CHCTEMATHYECKOH HOMEHKJIAType

40
CH; CHz-C
“OH

a) 2-MeTUJIPOoIIaH; 0) MPOIaHoI-3; B) MPOIAHOBasi KUCJIOTA; T') MpornaHou-1.

10. I'nuuepuH B BOJHOM PAacTBOPEe MOKHO O0OHAPYKUTH € MOMOIIBIO:

a) xJopHo# u3BecTH; 0) ruapokcuaa meau (I1); B) xmopuaa xxenesa (I11); r) ruapokcuma HaTpusi.
11. IIpenenbHbIe OTHOATOMHBIE CIIMPTHI — 3TO BellecTBa ¢ 00mel gopmy.noii:

a) CnHZn; 6) CnH2n+1OH B) CnH2n72; F) CnHZnJ,.

Yactr B

B 3a0anuu B1 evioepume eepnvie ymeepircoenus. 3anuuiume evlopannvie OyKewl 6
angpasumnom nopaoxe.

a) be3 6enka MOXXKHO TPOXKUTD;

0) nepBbIii MPeICTaBUTENb TOMOJIOTMUECKOTO PsiJia ATIKAHOB — METaH;

B) OCHOBAHUSA — OTO SJICKTPOJIUTHBI, KOTOPBIC JUCCOIMMUPYIOT HA KATUOHBI METAJIJIa 1 AHUOHBI
THJIPOKCOTPYIII;

T') CEHO, KOTOPOE €CT KOPOBa, COAEPKHUT PACTUTEIBHBIN OEJOK;

1) UHAMKATOpP, KOTOPBIN MoKa3bIBatomuid Hamnune OH-noHoB — 1akMyc.

B2. Ycmanoseume coomeemcmeue. Omeem 3anuuwiume ¢ cieoyrwuiem euoe: A-4, b-1 u m.o.



1. YcraHoBuTe COOTBETCTBHE MEK1Yy Ha3BaHHeEM BellecTBa U (POPMYJI0ii COeIMHEHU:

Ha3panue BemecTBa: ®opmyJia coeJMHEHHS:

A) OKcHI aTIOMUHHS 1) Al(OH)3
b) Cepnas kucnora 2) Alx(SOa)3
B) T'uapokcu amroMuHMS 3) AICI3
I') Cynbdat anromMuHus 4) Al203

5) H2SO4

6) H2SOs.

2. YCTaHOBHUTE COOTBETCTBHE MEKIY HA3BaHHEM BellleCTBA U KjaccoM (rpynmoii)
OPraHMYecKuX coeJMHEeHUI, K KOTOPOMY OHO MPUHA/IJIEKUT:

HasBanue coenunenus: Kiacc BemecrTn:

A) MeTaHaib 1) aneruneHoBkIC Y/B

b) mporuua 2) npeaenbHbIC y/B

B) sTanoBas kucinora 3) kapOOHOBBIE KUCIOTHI
I') 6enzon 4) anpaeruabl

5) apomatuueckue y/B

6) KCTOHBI.

Yacte C

1. Pemmute 3amauy: YriieBoaopoa, IIIOTHOCTH NAPOB KOTOPOro 1o BOA0pPoay paBHa 39,
conep:xut 92,31% yraepoaa u 7,7% Bogopona. Haiinure ero MoJiekyJasipHy1o
Gopmyury.



III. OIIMCAHUE OPIrAHM3AIIMU OLHEHUBAHUSA U ITPABUJI ONNPEAEJIEHUSA
PE3YJIbTATOB OHEHUBAHUS.

YpoBeHb MOATOTOBKH OOYYAIOMIMXCS IO Y4eOHOW JMCIMIUIMHE OICHUBAeTCs B Oammax: «5»
(«OTIIYHOY), «4» («X0pOoIIoN), «3» («YHAOBIECTBOPUTEIHHOY), «2» («HEYIOBICTBOPUTEIIHHOY) .

Onenka «omauuyno» - OOydYalOIMIMKCA TIOKA3bIBACT IIOJHBIE M TIIyOOKHE 3HAHHS
POrpaMMHOr0 MaTepuaa, JOTHYHO U apryMEHTHUPOBAHO OTBEYAET Ha MOCTaBIECHHBINH BOIPOC, a
TaKk)Ke JIOMOJHUTEILHBIC BOMPOCHI, TOKA3bIBACT BHICOKHI YpPOBEHb TEOPETUUYECKUX 3HAHMIA
[IpakTuueckyro yacthb BoinonHsAeT Ha 100%.

Onenka «xopowto» - OOyYaIOLIUICA TOKa3bIBaeT IIIyOOKME 3HAHHUS MPOTPAMMHOIO
MaTepuaia, FpaMOTHO €ro M3Jiaraer, JOCTaTOYHO MOJHO OTBEYAeT HA MOCTaBIECHHBIA BOMPOC U
JIOTIOTHATEIFHBIE BOIPOCKHI, yMeNno (opMynupyeT BBIBOALL. B TOXXe Bpems MpH OTBETE
JOITyCKaeT HeCcyllecTBeHHbIE MorpemHocTu. [IpakTuyueckyto yacts BeinoiHseT Ha 90%-80%.

Onenka «yoosnemseopumenvHo» - OOYYAIOIIMHCS TOKa3bIBACT JIOCTATOYHBIE, HO HE
IyOOKHe 3HAHUSI MPOTPaMMHOTO MaTepuala; MpU OTBETE HE JOMYCKaeT IpyObIX OLIMOOK WU
MPOTUBOPEUYMI, OJHAKO B (OPMYIMPOBAHUU OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMeHTanued U BbIBOAaMH. JlJi TMOJMydeHHUs NpPaBUILHOTO OTBETa TpedyeTcs
yTouHsIoMe Borpockl. [IpakTiuueckyto yactsb BoinonHseT Ha 70%-60%.

Onenka «HeyoosnemsopumenbHo» - 00yUaIONIMNACS TOKA3bIBACT HEAOCTATOYHBIC 3HAHMS
MPOrpaMMHOT0 MaTepuaia, He CIIOCOOEH apryMEHTHPOBAHO U IMOCJIENOBATEIbHO €ro M3Jarath,
JIOITyCKaeTcst TpyObIe OMMOKH B OTBETAaX, HEIIPABMILHO OTBEYAET HA MOCTABJICHHBIN BOIIPOC WIIH
3aTpyaHseTcs ¢ oTBeToM. [IpakTrueckyro 4acTh BhIOMHSAET Ha MeHee 50%.

Hughgdpepenyuposannyiii 3auem NpoOBOJUTCS B IEPUO]T IK3AMEHAIITMOHHON CECCUH,
YCTaHOBJICHHON KaJeHAapHBIM yu4eOHbIM TpaduKoM, B pe3ysibTaTe KOTOPOTro MpernojaBaTesieM
BBICTABJISIETCS UTOTOBAst OIICHKA B COOTBETCTBUH C TIPABUIIAMU OIPEICIICHUS PE3yIbTaTOB
OILICHUBAHMUS.



