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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJILHON JUCHUILJIUHBI «XUMMWSI»

1.1 MecTo IMCUMIUIMHBI B CTPYKTYpPe OCHOBHOI NpogecCMOHAIbHOIH 00pa3oBaTe/IbLHOMI
NPOrpaMmblI

OOmeobOpa3zoBaTenbHass AUCHUILIMHA «XUMHUS» UW3ydaeTcss Ha 0a30BOM ypOBHE B
00mIeo0pa3oBaTeIbHOM IMKJIC Yy4eOHOTO IIJaHa OCHOBHOHM MPOQeCcCHOHAIBHON 00pa30oBaTEIIbHOM
nporpammsl crienmansHoctu: 54.02.01 J{u3aitn (o otpacisim)

1.2. llesn u 3a7a4u JMCUMILIMHBI — TPeOOBAHMS K Pe3yJIbTaTaM OCBOEHUS
AUCHUTLINHBI:

1.2.1. llesiu u 3aaa4M AUCHUTLIAHBI

dopMHupoBaHWE Yy  CTYACHTOB  TPEJACTAaBICHUS O  XMMHUYECKOW  COCTaBIISAIOIICH
€CTECTBCHHOHAYYHOW KapTHHBI MHUpPAa KaK OCHOBBI TPHHSITHS PENICHWA B JKU3HCHHBIX W
MTPOU3BOJICTBEHHBIX CHTYAIIHMSIX, OTBETCTBEHHOTO ITOBEJICHHS B TIPUPOTHOM Cpe/Ie.

3agaum QM CHUIIMHBI:

1) chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTCKAHHWS XHMHUYECKHX IPOIIECCOB U
SBJICHUNM B OKpYXKaoIIeH cpene, ULEIOCTHOM HAaydHOW KapTHHBI MHpa, B3aUMOCBS3H H
B3aMMO3aBUCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMCHHS COCTaBJIATH (OPMYIIBI HEOPraHHYECKUX W OPraHUYECKHUX BEIICCTB,
YpaBHEHUS XUMUYICCKUX PEaKIIUi, 00OBSICHATH HX CMBICII, HHTEPIPETUPOBATE PE3YIbTATHl XUMHYCSCKHAX
AKCIIEPUMEHTOB, chopMupoBaTh HaBBIKA MTPOBEICHUS MPOCTEHTIIIIX XUMHYECKHUX
AKCIIEPUMEHTAIIbHBIX UCCIIEIOBAHHUM C COOTIOICHIEM MPaBUil 0€301MaCHOTO OOpAIIeHUS C BEIIECTBAMHU
1 1a00paTOPHBIM 000PYIOBAHUEM;

3) pa3BUTh YMECHHS HCIOJb30BaTh HH()OPMAIIMIO XHMHUYECKOTO XapaKTepa U3 pa3IHndHbIX
HCTOYHUKOB;

4) chopMupoOBaTH YMEHUS MPOTHO3UPOBATH TOCIICACTBHSI CBOCH NEITEIIbHOCTH U XUMHYCCKUX
MIPUPOIHBIX, OBITOBBIX U MTPOU3BOJICTBEHHBIX MPOLIECCOB;

5) chopmupoBaTh MOHMMAHKUE 3HAYUMOCTH MOCTHKCHUH XUMHYECKON HAyKH W TEXHOJOTHIMA
JUTSI pa3BUTHSI COITMATILHOM M MPOU3BOJICTBEHHOMU cdep.

1.2.2. Ilnanupyemble Ppe3yJbTATbhl OCBOEHUH 0011e00pa30BaATEIbLHOM yueOHoi
aucuIInebI B cooTBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocob6oe 3Hauenne nucuurinaa umeet npu popmupoBannu OK u 1K



Ko n HauMeHoBH e

H.]IaHI/IpyeMLIe pPe3yJbTaThbl 0OCBOCHUA TUCIHUIIJINHBI

¢opmupybix Oomme JAucuunjanHapHbIe

KOMIIeTeH I
OK 01. B yacTi Tpy/10BOr0 BOCIIUTAHMSA: -BJIaJIETh CUCTEMON XUMUYECKUX 3HaHUHU, KOTOpast
BI)IGI/IpaTI) - TOTOBHOCTH K Tpyay, OCO3HAHHEC LICHHOCTHU MAaCTCpPCTBA, BKJIIOYACT: OCHOBOIIOJIararomue IOHATUA (XI/IMI/IIICCKI/If/'I

CTIOCOOBI pelIeHUs
3amad
npodeccCuoHaTbHOM
JeATSITLHOCTH
MPUMCHUTCIBHO K
pa3TAYHBIM
KOHTEKCTaM

TPYAOTIO0HE;

- TOTOBHOCTD K aKTUBHOM JIESATCILHOCTH
TEXHOJOTUYECKOW W COLMAJIbHOM HAIpPaBJICHHOCTH,
CIIOCOOHOCTD WHUIMUPOBATD, MJIAHUPOBATh u

CaMOCTOSITEJILHO BBITIOJHATH TaKYIO JACSITEIBHOCTD;
- MHTEpEeC K pa3au4HbiM cdepam npodhecCuoHATHHOM
NEeSITETHHOCTH,
OBnazneHue yHUBEPCAIBHBIMU Y4€OHBIMU
TMO3HABATEIHFHBIMH JICHCTBUSIMHU:
a) 0a30BbIe JIOTHYECKHE AeiiCTBHUSA:
- CaMOCTOSITENHHO (OPMYITHPOBATh U AKTYaJIU3UPOBATH
npo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBNWBaTh  CYIIECTBEHHbIH  MPU3HAK WU
OCHOBaHUS Ui  CpaBHEHHUs, Kilaccuukaluu H
00001IEHNS;
- ONpenenaTb  LeIu  JeATeNIbHOCTH,  3aJaBaTh
napaMmeTpsl U KpUTEPUU UX JOCTHXKECHUS,
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHUS B
paccMaTpuBaeMbIX SIBJICHUSIX;
- BHOCUTH KOPPEKTHBBI B ESATEILHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJITATOB IIEJIIM, OLICHUBATH PUCKH
MOCJIEJICTBUM JIEATEIBHOCTH;
- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH
KU3HEHHBIX TPoOIeM

0) 0azoBbIe HCCIEN0BATEbCKHE eCTBHS:

- BJIaJICTh HABBIKAMH Y4EOHO-HCCIIEIOBATENECKON 1
MIPOEKTHOM eATEIbHOCTH, HABBIKAMH pa3pelieHus
npobiem;

- BBISBISTH MPUYHMHHO-CIICJICTBEHHBIE CBS3H U

9JIEMEHT, aTOM, JJIEKTPOHHAasi 000JI04Ka aToMa, s-, p-, O-
AJIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENILHOCTb, CTENIEHb
OKHUCJIEHUSI, XUMHUYECKas CBSA3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBINA 00BEM, YIIEpOAHBIN CKENeT, (PYHKIMOHAIbHAS
rpymmna, paaukai, H30Mepus, H30Mepbl, TOMOJIOTHYECKUI
Psi, TOMOJIOTH, YIJIEBOJIOPO/IbI, KUCIOPOA- U
a30TcoJIeprKallie COeIMHEHNUs, OMOJIOTHUYECKH aKTUBHbIE
BelIeCTBa (YIJIEBO/IbI, XKHUPHI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BHICOKOMOJIEKYIISIPHBIE COEMHEHNS,
KpUCTAJUIMYECKas pelieTKa, TUIIbl XUMHUUECKUX
peakuuii(OKUCIUTENIbHO- BOCCTAHOBUTEIBHBIE, IK30-1
SHJOTEPMHYECKHE, PEaKIIMd HOHHOT'O0 0OMEHa), pacTBOp,
IEKTPOIIUTHL, HEAIEKTPOJIUTHI, JEKTPOIUTHYECKAS
JMCCOLMALNsS, OKHUCIMTENb,BOCCTAHOBUTEIb, CKOPOCTb
XUMUYECKOHN peaklui, XUMUYECKOe paBHOBECHUE),
TEOPUM U 3aKOHBI aKTYaJIM3UPOBATh 337a4y, BbIJBUTATh
TUIOTE3Y €€ PEeLIeHMsI, HaXOIUTh apryMEHThI JJIs
JI0Ka3aTeIbCTBAa CBOUX YTBEP)KJICHUH, 3a]1aBaTh
napaMeTpbl U KPUTEPUHU PELICHUS;

- aHAJIM3UPOBATh MOJYUECHHBIE B X0/ PELLICHUS 3aJauu
pe3ynbTaThl, KPUTUYECKH OLICHUBATh UX JOCTOBEPHOCTD,
IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTDb 3HAHUS B I03HABATEIbHYIO U
IPAaKTUYECKYI0 00JIACTH KU3HEAEATEIbHOCTH;

- yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obOnacTeii;

BBIJIBUT'aTh HOBbIE UJEH, peIaraTb OpUruHaIbHbIE
MOJIXO/IbI U PELICHHUS; CIIOCOOHOCTh UX UCIIOJIb30BAHUS B
MO3HABATEIBHOM U COIMAIHON TPAaKTUKE (Teopust
XMMHMYECKOTO CTPOEHUS OpraHndeckux Beniects A.M.




Bbyrneposa, Teopus 3MEKTPOJIUTUYECKON TUCCOLUALINH,
nepuoanudeckuil 3akoH [I.1. Menneneesa, 3akoH
COXPAaHEHHUS MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM
S3bIK XUMMHU, (baKTO.HOFI/I‘-IGCKI/Ie CBCACHUA O CBOﬁCTBaX,
COCTaBe, MOJIy4EHUH 1 0€3011aCHOM HCIOJIb30BaHUU
Ba)KHEHUIINX HCOPraHN4YCCKUX U OPTraHNYCCKUX BCUICCTB B
OBITY U IPAKTHUUECKOM AESITEIbHOCTH YEI0BEKa,

- YMETh BBIABIIATH XapaKTePHbIE IPU3HAKU U U
B3aMMOCBS3b N3YYCHHBIX HOHﬂTHﬁ, MPUMCHSATH
COOTBETCTBYIOIIHEC MMOHATHA ITPU OIMMMCAHUN CTPOCHUA U
CBOWICTB B3aHIMOCBS3b HU3YUYCHHBIX HOHﬂTHﬁ, MNPUMCHATH
COOTBETCTBYIOIIHEC MMOHATHSA ITPU OIMMCAHUN CTPOCHUA U
CBOJICTB HCOPraHM4YCCKUX U OPraHNYCCKUX BEIICCTB U UX
npeBpameHMﬁ; BBISIBJIATH B3aUMOCBSI3b XUMHUNUYCCKUX
3HAHHUH C NOHATHAMH U MpEACTABICHUAMU JPYTrUX
C€CTCCTBECHHOHAYYHBIX IPEAMETOB,

- YMETb UCII0JIb30BaTh HAMMEHOBAHUS XUMHUYECKUX
COCIMHEHUH MEKIYHApPOJIHOTO CO03a TEOPETUUYECKOU U
MPUKIATHON XUMHUH U TPUBUAIbHBIE Ha3BaHUS
BaKHEHIIINX BEIIECTB (3TUJICH, alleTUIICH, TJIULEPUH,
dbenon, popmanbaeru, yKCycHast KUCIO0Ta, TIUIUH,
yrapHblii ra3, YrJIeKUCIblid ra3, aMMHaK, ralieHas U3BecTb,
HeraiieHasi M3BeCTb, MUThEBAs coja U

JIPYTUX), COCTABIATh (YOPMYIIBl HEOPTAHUYECKUX H
OPraHUYEeCKHUX BEIIECTB, YPABHEHUS XUMUYCCKUX PEaKIIHH,
OOBSICHATL MX CMBICI;, TIOATBEPXKIATh XapaKTEepPHBIC
XMMHYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMHU M 3allUCAMU ypPaBHEHUN XUMHUYECKUX
peaKIuii;

-yMETh YCTaHaBIIMBaTh NPHUHAMIEKHOCTb H3YUYEHHBIX
HEOPraHWYeCKUX M  OPraHMYECKUX  BEIECTB K
ONpPENENIEHHbIM KJIaccaM W TpylmnaM COEAUHEHUH,
XapakTEepU30BaTh HMX COCTAaB M BaXKHEUIIME CBOWCTBA;
ONpeNeNsATh BUJIbI XUMUYECKHUX CBs3€H (KOBaJICHTHas,
HOHHAas, MeTaJIITNYeCKast,BOJOPOIHAS ), THUIIBI
KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KJIACCH(PHUIIMPOBATH




XMUMHYECKHE PEAKIIMH;
- c(hopMUpPOBATH MPEACTABICHUS: O XUMHYECKON
COCTaBJIAIOIIEH €CTECTBEHHOHAYYHON KapTHHbBI MUpa,

POJIM XMMUHU B IO3HAHUU SIBJICHUN IPUPO/IBL, B
(OpMHUPOBAHUM MBILIJIEHUS U KYJIbTYpPbI INYHOCTH, €€
(GYHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOAMMOM JIJIst
pelIeHHs] TPAKTUYECKUX 33]a4 U IKOJIOTUYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U
MPUPOJIHON CpeJE;
-yMETh IPOBOJAUTH PACYETHI IO XMMHUYECKUM (POpMYysaM U
YPaBHEHUSM XMMHUYECKUX PEaKLUil ¢ UCIOIb30BaHUEM
(Gu3NYECKUX BETMYMH, XapaKTEPU3YIOLINX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
yCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA; HCIOJIb30BaTh
CUCTEMHbIE XUMHUYECKUE 3HAHUS JJISl IPUHATHUS PELIEHUH B
KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C
BEUIECTBAMU U UX PUMEHEHHEM

OK 02.
Hcnone3oBath
COBpPEMEHHBIC
CpeAcTBa  TIOMCKA,
aHaJM3a u
WHTEPIpPETAIIHH
nHpopMaruu u
WHGOPMAIIMOHHBIC
TEXHOJIOTUU VISt
BBITIOJIHGHUS.  3a/1a4
npoheccCHOHATLHOU
JeSITeNbHOCTH

B 00/1acTH IEHHOCTH HAYYHOI' O MMO3HAHUSA:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKl M OOLIECTBEHHOM NPAKTHUKH, OCHOBAHHOIO Ha
JMAJIore KyJIbTyp, CIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO
MECTa B HNOJHMKYJIBTYPHOM MHPE; COBEPLIEHCTBOBAaHHE
S3BIKOBOM M YHTATEIbCKOW KYyJIbTYPbl KakK CpeACTBa
B3aMMOJICHCTBHUS MEXAY JIOAbMU U MO3HAHUA MUDA;
0CO3HaHME LIEHHOCTH HAYYHO! JIeSITEIbHOCTU TOTOBHOCTh
OCYLIECTBIIATh HPOCKTHYHD U  HCCIIEA0BATEIIBLCKYIO
NeATeIbHOCTh HHAUBUIYAJIbHO U B TpyIIIe
Osanapnenue YHHBepPCAJIbHBIMHU
NMO3HABATEJIbHBIMH JeHCTBUSIMH:

B) pa0ora ¢ nHgopManmeii:

- BIIQJIETh HABBIKAMM TMOJy4eHUs HHPOPMALUU U3
HNCTOYHUKOB pasHBIX  THIIOB, CaMOCTOSITEIILHO
OCYILECTBIATh TOUCK, aHaIW3, CHCTEMAaTU3aluI0 |
UHTEPIPETALNIO

Y4eOHBIMHU

- uHpOpPMAaIUH Pa3IMYHBIX BUJIOB U (OPM MpeACTaBICHHS

- co3JaBaTh TEKCThl B Pa3jIMYHBIX (opmarax ¢ y4yeTom
Ha3Ha4YeHUs] UHQOPMAIINK U [IEJIEBOM ayAUTOPHUH, BEIOUpast
ONTUMAJIbHYIO (POPMY IIPENICTABICHUS U BU3YyaJIU3AllHH;

- OLIGHHBAThH JIOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMaIUH,
€€ COOTBETCTBHE TMPABOBBIM U MOPAJIBHO-3THYECKUM
HOpMaM

- UCIIOJIb30BaTh CPEACTBA HMH(DPOPMALMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTMA B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHU3aIMOHHBIX 3a7a4 C COOM0IeHIEM TpeOoBaHU
SPrOHOMHUKH, TEXHUKH O€30MacHOCTH, THTUEHBI,
pecypcocOepeXeHUs, MPaBOBbIX M ATHUYECKHX HOPM,
HOpM MH(pOpMaAIIMOHHOMN

0e30MacHOCTH;
BJIQJICTh HABBIKAMHU PACIIO3HABAHMS M 3aIIUThI HH()OPMAITHH,
UHPOPMAIIMOHHOW  OE30MacHOCTH  JIMYHOCTH-  YMETh

IJIAHUPOBATb U  BBITNIOJIHATH XUMHUYECKUM SKCIICPUMCHT




(mpeBpalIeHuss OPraHUYeCKUX BEIIEeCTB IMPH HarpeBaHUW,
MOJTy4EHUE STUJICHA F H3yYCHHE €T0 CBONCTB, KAUECTBCHHBIS
peaKIuu Ha ajabJACTH/ABI, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHarypanusi OCJIKOB IMPH HATPEBAHWH, LBETHBIC PEaKIIUU
0CIIKOB; MPOBOJUTEL PEAKIIMH HOHHOTO OOMEHA, OIIPEIEIISTh
Cpely BOJHBIX pPAaCTBOPOB, KAYECTBEHHBIC PEAKIMH Ha
cynbdar-, KapOOHAaT- W XJIOPUA-aHUOHBI, HA KATHOH
aMMOHWSI; peliaTh 3KCIICPUMEHTAIBHBIC 3aa4d 110 TeMaM
"Metamibl" u "HemeTannsl") B COOTBETCTBUM C MpaBUIAMU
TEXHUKU O€30MAaCHOCTU TMPHU OOpaIleHUU C BEIIECTBAMU U
71a60paTOPHBIM 000PYTOBAHUEM;, IPEJCTABIIATH PE3YIbTATHI
XUMHYECKOTO JKCIIEPUMEHTa B (OpMe 3alMCH ypaBHEHUU
COOTBETCTBYIOIIUX PEaKuii U (GOPMYITHPOBATH BBIBOJIBI HA
OCHOBE ITHX Pe3y/IbTaTOB;

- yYMETh AaHAJM3UPOBATh XHUMHYCCKYI0 WH(POPMAITHIO,

MOJIy4aeMyI0 U3 Pa3HBIX MCTOYHUKOB (CPEICTB MaCCOBOM

nHpopmaruu, cetb UHTEpHET 1 Ipyrue);

- BIJIaJITh OCHOBHBIMM METOJIaMU HAy4YHOTO TO3HAHMUS

BEIIECTB W XUMHUYECKUX SBJICHUN (HaOmroneHwHe,

U3MEpEeHUe, OKCIEPUMEHT, MOJEIHPOBaHUE); YMETh

MPOBOAMTH pacueTbl IO XUMHUYECKHMM QopMmyiIamM H

YPaBHEHUSIM XHMHUYECKUX PEAKIHI C HUCHOJIb30BAHUEM

bu3nyecKuX BENWYMH, XapaKTEpU3YIOUIUX BEIIEeCTBa C

KOJMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa HOpMaJIbHbIC

yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh

CUCTEMHbIE XUMUYECKUE 3HAHUS JJISl MPUHATUS PELICHUIA

B KOHKPETHBIX >KM3HEHHBIX CHUTYAIUSX, CBA3AHHBIX C

BEIIECTBAMU U UX NPUMEHEHUEM

OK 04. DddextuBHO
B3aMO/JICHCTBOBA Th

u paboTtath B
KOJUJICKTHBE u
KOMaH/1e

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSTEIBHOCTH H
CaMOoOIIpeIeIICHHIO;

OBnaseHne HaBBIKAMH Y4eOHO- UCCIIEeI0BATENbCKOM,
MIPOEKTHOMN M COITHAIBHOM IeATENbHOCTH;

OBiaieHHe YHHMBEPCAIbHBIMH KOMMYHHUKATHBHBIMH
JNeliCTBUAIMU:

0) coBMeCTHas 1eITeJILHOCTD:

- MIOHUMATh M UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHOU

- YMCTh IJIAHUPOBATDH U BBIIIOJIHATDH XUMHWYECKUM
SKCIICPUMCHT (npeBpameHI/m OpraHu4eCKuX BCUICCTB IIPpU
HarpeBaHuu, NNOJIYUCHUC 3TUJICHA U U3YUCHUC CT'O CBOI>'ICTB,
Ka4YCCTBCHHBIC PCAKIIMN HA aJIbACTUBI, Kpaxmall,
YKCYCHYIO KHCJIOTY,; ACHATYpalusi OCIIKOB npu
HarpeBaHnu, OIBCTHBIC pCaKIIUU 6CJ'IKOB; IIpOBOAUTDH
pCakini HOHHOT'O O6M€Ha, ONpCACIIATE CPEAY BOJHBIX
pacTBOPOB, KAYECTBCHHBIC PCAKIIUHN Ha CyJ'IL(I)aT-,




U MHAUBHUYaJIbHOMN paboTHI;

- NOPUHUMATh LEJIU COBMECTHOU ACATEIbHOCTH,
OPraHu30BbIBaTh U KOOPJAUHUPOBATH JICUCTBHUS MO €€
JIOCTIDKSHHIO: COCTaBJIATh IJIaH ICHCTBUM,
pacnpenensaTh pojikd ¢ y4eTOM MHEHHI Y4aCTHHKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOM pPabOTHI;

KOOPAUHHUPOBATL KW BBINIOJHATDH pa60Ty B YCJIOBHUAX

peanpbHOTO0, BHUPTYAIBHOTO HW  KOMOWHHUPOBAaHHOTO

B3aUMO/JICHCTBHS,
- OCYILIECTBJISTH TIO3UTUBHOE CTPATETHYECKOE TIOBEICHHE
B Pa3JIMYHBIX CUTYAIHSX, IPOSBISTH TBOPUECTBO U
BOOOpakeHHe, OBITh HHUITUATUBHBIM

OBJjajieHue YHUBEPCAIbHBIMU PeryJasiTHBHBIMU
JeHCTBUSAMMU:

r) NPUHATHE ce0s U APYTUX JIIOAei:

- TIPUHUMATh MOTHBBI M ApTYMEHTHI JAPYTHX JIOACH TTPH
aHaJin3e Pe3ysIbTaTOB JIEATEIbHOCTH;

- NIpU3HABaTh CBOE MPABO U MPABO APYTUX JIOJIEH Ha
OIIINOKH;

pa3BUBaTh CIIOCOOHOCTH IMOHUMATh MHP C TIO3UIUH

APYroro 4€jI0BCKa

KapOOHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS;
-peuiaTh 3KCIIEpUMEHTAIIBHBIE 33JJa4y 110 TEMaM
"Metamisl" u "Hemeramibsl" B COOTBETCTBUH € ITpaBUJIaMU
TEXHUKU 0€30MaCHOCTH IPU OOPAIICHNH C BEIIECTBAMH U
1abopaTOpHBIM  O0OpPYIOBAHMEM; TIPE/ICTABIATH
Pe3yABTATHl XUMUYECKOTO IKCIIEPUMEHTA B (hOpME 3aIUCH
YpaBHEHUH COOTBETCTBYIOIIUX peakuuii u
(GopMyaupOBaTh BHIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB

OK 07.
CoeiicTBOBaTEL
COXpaHEHUIO
OKpYyKaroleu
Cpenpl,
pecypcocOepex
€HUI0, IPUMCHSTh
3HaHUS 00
W3MEHEHUU
KJIMMarTa,
TIPUHIIUIIBI
OepeKIMBOTO
MIPOU3BO/JICTBA,
3P PEeKTUBHO

B 00/1acTH 3K0J1I0rH4€CKOr0 BOCIIMTAHMS

- c(pOPMUPOBAHHOCTH IKOJIOTUUECKON KYIbTYpPHI,
IMOHMMAHHE BIIUSIHUS COLIMATIBHO-PKOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MTPUPOTHON U COLUATBHOM
Cpelbl, 0OCO3HAaHUE TTI00aIBLHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

- IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUI B
OKpYXarolllel cpeie Ha OCHOBE 3HaHUs Leeil
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE NEHCTBUM, IPUHOCSIIUX BPEN
OKpYyKarollen cpene;

- yMEHHE MPOTHO3UPOBATH HEOIArOMPHUSTHBIE
9KOJIOTMYECKUE MOCIEACTBUSI IPEATIPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPAILATh UX;

- pacIIMpEHHE ONBITA ACATEIbHOCTU IKOJIOTUYECKOU

- chopMHpOBaTh MPEACTABICHUS: O XUMUYECKON

COCTAaBJISIFOIIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIH
XUMHH B TIO3HAHUU SIBJICHUM MPUPOIBI, B POPMUPOBAHUHI
MBIIIJICHUS] U KYJIbTYPbI JINYHOCTH, €€ (PYHKIIMOHATBLHOM
rPaMOTHOCTH, HEOOXOAUMOM JJIs1 peLICHHS] MPAKTUIECKIX
3a]1a4 U HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K
CBOEMY 3JI0POBBIO U MIPUPOJIHOM cperie;

- YMCTb CO6J'IIO)18.TL IIpaBHJjia S5KOJIOTHYCCKU

11eJ1ecO00pa3HOro NOBEJCHUS B OBITY U TPYIOBOM
JESATEIBHOCTH B LIETSAX COXPAHEHMSI CBOETO 3/I0POBBS U
OKpY’KaroIlel PUPOJAHOM CpEbl; yIUTHIBATH OIIACHOCTh
BO3/ICIICTBUS HA JKUBBIE OPraHU3MBbI OIIPEIETICHHBIX
BELIECTB, IOHMMas CMbICJI ITOKa3aTesl PeAeIbHON
JIOIYCTUMOW KOHIIEHTpalluu




JENCTBOBATH B
Ype3BbIYaNHBIX

CUTYyallUIgX

HANpPaBJIEHHOCTH;
-OBJIa/ICHHE HABBIKAMU y4eOHO- UCCIIEI0BATENBCKOM,
MPOEKTHOM U COLMAJIbHOM JIEATEIIbHOCTH;

IIK 2.4. JoBoguth
OIBITHBIE 00Pa3IIbI
HIPOMBILIUIEHHON
MIPOAYKIIHUHU JI0
COOTBETCTBHUA
TEXHUYECKOU

JOKYMCHTAIlUH,

- BJIaACHUEC HaBbIKaAMH JOBCACHUS OIIBITHBIX 06pa3u0B
NIPOMBINUIEHHON IPOAYKIIMU 10 COOTBETCTBUS TEXHUUECKON
JOKYMCHTAIlUU

- YMEHHE BBIOMPATh U IPUMEHSTH MAaTEPHAJIbl C yYETOM UX
(hopM0o0OpasyroIUX ¥ PYHKIIMOHATBHBIX CBOHCTB

- 3HAHHWE COBPEMEHHOT'0O ITPOU3BOICTBEHHOTO 000PY/10BaHHS,
MPUMEHSEMOTO JIJIS1 U3TOTOBJIEHUA U3JIEIUI B JU3AMHUHYCTPUU

-yMETh IPOBOJAUTH PACUYETHI 10 XUMUUECKUM (POopMysaM U
YPaBHEHUSM XMMHUYECKUX pEaKLUil ¢ UCIOIb30BaHUEM
(uU3NYECKUX BETUYMH, XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIIOBHSI) Ta30B, KOJMYECTBA BEILECTBA; HCIOJb30BATh

CUCTEMHbIE XUMHUYECKUE 3HAHUS JJISl IPUHATHS PELICHUH B

KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3aHHbBIX C
BELIECTBAMU U UX IPUMEHEHHEM,;

- YMETb IJIAHUPOBATH U BBIMOJHATH XUMUYECKUI
9KCIIEPUMEHT;

-peniaTh SKCIepUMEHTAIbHbIE 3a/1a41

- YMETh pab0TaTh ¢ XUMUYIECKOU MTOCYION M MpuOOopaMu




2. CTPYKTYPA Y COJAEPXKAHHUE OBIIEOBPA3OBATEJIBLHOM

JUCHUIIJIINHBI «XUMMU S
Bun yueOHoii paboTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 82
KoncyabTanum
NuaauBuayanbHbIA NPOEKT
CymmapHas yueOHasi HArpy3Ka BO B3aMMO/IeliCTBHM € NpenoiaBaTeieM 76
BT. 4
TEOPETHUYECKOE 00yIeHUE 46
MIPAKTUICCKHUE 3aHITH
ab0paTOPHBIC 3AHITHS 30
IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COJlEPKAHNIE

4
(coneprkaHne NPUKJIATHOTO MOTYJIS)

2

IIpomexyTounasi arrectamus (quddepeHInpoBaHHBIN 3a4ET)




2.2 TemaTn4yecKkuii IVIaH U coiep:KaHNe y4eOHOMH TUCHUIINHBI

®opmupye
HaumenoBanue Coaep:xxanne yueOHOro MaTepuasia (0CHOBHOE 1 MPogecCHOHAIBHO- O0bem MBble
pa3/iesioB U TeM OpPMEHTHPOBAaHHOE), JTA00PATOPHBIE U MPAKTHYECKHE 3aHATHS, NPUKIATHONH MOAYJIb Yacos KOMIIeTeH
101114
1 2 3 4
OcHOBHOe coep:KaHue 82
Pa3zaen 1. OcHOBBI CTPOEHMS BellleCTBA 8
OcHoBHOe cofiep:kaHHe
Tema 1.1.
CTpoeHHe aTOMOB Teopernueckoe o0yueHue 4
XUMHYECKHX ~ =
37IEMEHTOB M COBpeMeHHaH MOJECJIb CTPOCHUA aToMa. CHUMBOJIMYECKUH SI3bIK XUMUH. XUMHYECKUH DJIEMEHT. QHGKTpOHHaSI
npupona KoH(urypamus atoma. Kiaccudukaiys XAaMAYIECKUX JIEMEHTOB (-, p-, 0-351eMeHThI). BasleHTHBIE 2JIeKTPOHBI. 4
XHMHYECKOdi CBSI3H BasieHTHOCTD. DIIEKTpOHHAS IPUPOIA XUMUUECKOU CBSI3U. DIIEKTPOOTPHUIIATEIIEHOCT. BUIBI XUMUYECKOH CBSI3H
(xoBasIeHTHAs, MOHHAS, METALTHYECKas, BOIOPOIAHAS) B CIIOCOOBI €€ 00pa30OBaHMs OK 01
JlaGopaTopHble 3aHATHS 2
Pemenue 3ajaHuii Ha NCHOIB30BAHUE XMMUYECKONM CUMBOJIMKY U HA3BaHUM COETMHEHUI 10 HOMEHKJIAType
MEXKIyHapOTHOTO COI03a TEOPETUIECKON M MPUKIIAJHON XUMHN M TPUBUAIBHBIX HA3BAHUH I COCTABICHUS
XUMHYECKUX (DOpMyIT IBYXaTOMHBIX COSTUHEHHH (OKCHIIOB, CyIb(UI0B, THIPUIOB U T.I.) U APYTUX 2
HEOPTaHWYECKUX COCAMHEHUH OTIAENBHBIX KIaCCOB.
[IpakTudeckue 3agaHns HA YCTAHOBJIEHUE CBSI3U MEXKIY CTPOCHUEM aTOMOB XHMHYECKHX
3JIEMEHTOB U IEPUOJMYECKAM N3MEHEHHEM CBOMCTB XMMHIYECKUX 3JIEMEHTOB U UX COCAMHEHUH B COOTBETCTBUH C
nonoxxenueM llepuoanueckoi CHCTEMBL.
Tema 1.2. OcHoBHOe coaepxkaHue 2 OK 01
Ilepuoauyeckuii JlabopaTopusie 3ausTus [leproanueckas cucrema xumudeckux 3memenToB J.W. Menneneea. Guzndeckuit OK 02

3aKO0H H TA0JIHIA
J.W. MenneneeBa

CMBICII

[Tepuonuueckoro 3akona [I.1. Menneneera. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB,
00pa3yeMbIX UMH IPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C TIOJIOKEHUEM XUMHUYECKOT0 3JIEMEHTa B
[Tepuonuueckoii cucreme. MupoBo33peHueckoe U HayuHoe 3HaueHue [lepuoauyeckoro 3akona .. Menneneesa.
[Iporuosst JI.1. MenneneeBa. OTKphITHE HOBBIX XMMUUECKHUX 3JIEMEHTOB. PelieHne npakTuKo-0pueHTUPOBAHHBIX
TEOPETHUYECKUX 3aJIaHUI Ha XapaKTepU3alNI0 XHMAYECKUX JIEMEHTOB «MeTauinueckue / HeMeTaJUTMIeCKue
CBOICTBA, 3JIEKTPOOTPULIATEILHOCT XUMHYECKUX AJIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOECHUEM U
MOJIOKEHUEM B IEPUOAMYECKON cucTeMe XUMHuueckux aneMenToB .M. Menaeneeay




Paznen 2. Xumuyeckne peakuuu

12

Tema 2.1. Tunnl

OcHOBHOE COACpIKaHUC

Teopetnueckoe obyueHne

XHMHYECKHX
peaxkuuii Knaccuukanus 1 THIIBI XAMUYECKAX PEaKLUi ¢ y4acTHEM HEOPTraHHMYECKUX BEIIECTB.
CocraBieHre ypaBHEHUH peaklnii COSAMHEHMS, Pa3IOKEHUS, 3aMEllleHHs, 0OMEHa, B T.4. PeaKLUi ropeHus,
OKHCJICHUSI- BOCCTAHOBJICHHUS.
ypaBHCHI/I}I OKHCIIeHUSI-BoccTaHoBIeHNs. CTteneHb okucieHust. OKUCIUTENb U BOCCTAHOBUTED. 4
CocrapiieHre 1 ypaBHUBaHHE OKUCIUTENbHO-BOCCTAHOBUTENBFHBIX PEAKIINI METOJIOM DJIEKTPOHHOTO OajaHca. OK 01
OKHUCIUTENEHO-BOCCTAHOBUTENILHBIE p€aKkuuun B IpUpoa€, MPOU3BOJACTBEHHLIX IMTPOUCCCAX U KNUIHCACATCIbHOCTU
OpraHu3MOB
JlabopaTopHble 3aHATUSA 2
KonnuectBenubie oTHOIIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHHU U PacyeThl 110 YpaBHCHUAM
XUMAYECKUX peakiuii. MoJlb Kak eIMHAIIA KOTUYIEeCTBa BemecTBa. MolsipHas Macca. 3aKOHBI COXPAHEHHS MacChl
1 3Hepruu. 3aKoH ABorajapo. MonapHsii 00beM ra3oB. OTHOCHTEIbHAS TIOTHOCTh Ta30B. PacdeTs! o 2
YPaBHEHHUSIM
XUMHAYECKUX PEAKIUil ¢ NCIIOIhb30BAHUEM MacChl, 00beMa (HOpMasbHbIC YCIIOBHS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHOBHOE coniepkaHne 4
JJeKTpoIUTH e Teopernyeckoe oOyueHme 2
CKas Teopus 27EKTPONUTHYECKON aucconnanun. MoHBI. DIEKTPOIUTHI, HEIIEKTPOIUTEI. PeakInu HOHHOTO 00MeHa.
AUCCONMALIHST U CocraBjieHre peakiuii HOHHOro 00OMEHa ITyTEM COCTABIEHHS UX TOJIHBIX ¥ COKPAIIEHHBIX HOHHBIX YPaBHEHHUI. 2
MOHHBI 00MeH KHCIIOTHO-OCHOBHBIE PEAKIIMH.
3aaHus Ha COCTABIICHHE HOHHBIX PEaKITHA
JlaGopaTopHublie 3aHsTUSA 2 OK 01
JlaGopaTopHas padora "THIIEI XUMHYECKIX PEaKIIHA". OK 04
HccnenoBanne TUIOB (110 COCTaBY M KOJMYECTBY UCXOAHBIX U 00Pa3yIOMIUXCS BEIIECTB) U IPU3HAKOB 2
XUMHYECKuX peaknuii. [IpoBenenue peakuuit HOHHOTO 0OMEHa, OTpeeTIeHre CPeIbl BOMHBIX PACTBOPOB. 3aIaHuUs
HA COCTaBJICHHE HOHHBIX PEaKIUi
Kounrtpoabhas CrtpoeHne BemecTBa U XUMHUYECKUE PEAKIIUU 2
padora 1
Paznen 3. CTpoenne 1 CBOIiCTBAa HEOPraHUYECKHUX BelleCTB 20
Tema 3.1. OcHoBHOe cofepxkaHue 8 OK 01
Kaaccupuxauus, (2)5 02 TIK
HOMEHRIATYpa n Teoperuueckoe o6yuenue 6 '

CTpoeHue




HEOPraHU4Y€CKUX
BelIeCTB

[Ipeamer neopranudeckor xumun. Knaccudukanus HeopraHHUeCKUX BelecTB. [IpocThie U cloKHbIE BEIIECTBa.
OCHOBHBIE KJIaCCHI CIIOKHBIX BELIECTB (OKCUIBI, THAPOKCHIBI,

KHCJIOTHI, COH). B3anMOCBsI3b HEOpraHMYECKUX BEIIECTB. ArperaTHbIe COCTOSHUSI BelecTBa. Kpucramumyeckue u
amop¢Hsbie BemecTBa. THIIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAs, MOJICKYJISIpHASL, MOHHASI, METAJIIMYECKas).
3aBUCHUMOCTh (PU3NYECKHX CBOMCTB BEIICCTBA OT THIA KPUCTAJUIMYECKON PEIIETKH. 3aBUCUMOCTb XHMHUYECKON
AKTUBHOCTH BELIECTB OT BHJIa XUMHYECKOW CBS3U M TUIA KPUCTANIMYECKOH penieTky. [IpiuuHbl MHOro0oOpasus
BELIECTB

JlabopaTopHble 3aHATUSA

HomenknaTypa HeopraHMUeCKHX BEIIECTB: Ha3BAHHUE BEIIECTBA MCXOMS U3 UX

XUMHAYECKOW (POPMYIIBI MIIH COCTAaBIICHNE XUMHUYECKOH (OpMYITBI HCXO/IS U3 Ha3BaHUS BEIECTBA O
mexayHapoaHon (MIOITAK) unu TpuBuanbHOM HOMEHKIATYpE.

Pemrenre npakTH4eCKMX 3aaHUI MO KIacCU(PHUKAINN, HOMEHKIIATYPE U XUMHYECKUM (OpMyJIaM HEOPTraHHYECKHX
BEIIIECTB Pa3IMYHBIX KI1accoB (YrapHbIi ra3, yriaeKuCIblil

ra3, aMMHaK, TainieHasi U3BecTb, HeralieHas U3BeCTh, IMTheBask CO/la U JIPYTHX): Ha3bIBATH U COCTABIIATH POPMYITBI
XUMHAYECKUX BEIIECTB, OMPEACIATh MPUHAIIEKHOCTD K Ki1accy. McTouHnKr XuMUdeckoi nHdopmanmu (cpeicTs
MaccoBoll nHpopmanmu, cerb UaTepHeT 1 apyrue). [lonck nHdpopmaliy no Ha3BaHUSM, WAEHTHQUKATOPAM,

CTPYKTYPHBIM opMyam

Tema 3.2. Pu3uko-
XHMHYECKHE
cBOMcTBAa
HEOPraHUYeCKUuX
BelleCTB

OcHoBHOe coepkaHue

TeopeTruueckoe o6yuenune

Mertamner. Obmue pu3ndeckue 1 XUMUIECKHE cBoHcTBA MeTalliioB. CIIocoObl MOTydeHus. 3HAaYEHUE METAJUIOB U
HEMETAJUIOB B IPUPOJIE U KUIHEASATETFHOCTH YeIOBEeKa U OPraHn3MoB. Koppo3ust MeTasuioB: BUABI KOPPO3HH,
CHOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

Hemeramnpl. O0mue hu3ndeckue 1 XUMUYECKHUE CBOMCTBA HEMETAIIIOB. THITHYHBIC

cBoiictBa HemeraiuioB [V- VII rpynm. Kimaccudukaius n HOMEHKIATypa COeTUHEHN HeMeTauioB. KpyroBopotsr
OMOT€HHBIX DIIEMEHTOB B IIPUPOJIE.

JlabopaTopHbIe 3aHATHSL

XWMHUYeCKre CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEIIECTB (OKCHUOB, THAPOKCUIOB, KACIOT, CONEi U
Ip.). 3aKOHOMEPHOCTH B MI3MEHEHNU CBOWCTB MTPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BHICIINX OKCHIOB U
THAPOKCHJIOB.

JlabopaTopHble 3aHATUSA

JlaGoparopnas pabota «CBolcTBa MeTayuIoB». B3anmoneiicTBue MeTamioB ¢ BOJIOH, a TAK)KE C PACTBOPAMH COJICH
U pacTBOpaMH KHCIOT. BzauMonelicTBre cepHOM U a30THOM KUCIOT ¢ Meapt0. CocTaBlieHUE YpaBHEHUN
XUMHAYECKUX PEaKIHil ¢ ydacTHEeM IPOCTHIX U

CJIOKHBIX HEOPTaHUYECKUX BELECTB: METAJJIOB M HEMETAJIJIOB; OKCHJIOB METAJIJIOB

OK 01
OK 02
I1K2.4




JlabopaTtopHas pabota «XapakTep JUCCOIMAIIMU PA3IUIHBIX THAPOKCHIIOBY.

CocraBiieHre ypaBHEHUH XUMUYECKUX PEAKIUH ¢ yUACTHEM MPOCTHIX U CIOXKHBIX 1
HEOPTaHMYECKHX BEIIECTB:, HEMETAJUIOB U aM()OTEPHBIX 3JIEMEHTOB; HEOPIraHMUYECKUX KUCIIOT, OCHOBAaHUH U
aM(OTEPHBIX I'MAPOKCUIIOB; HEOPTAHUYCCKUX COJICH,
XapaKTEpPU3YIOIIUX UX CBOKWCTBA.

Tema 3.3. OcHoOBHOE cojiepkaHne

HUnentuduxanus JlaGopaTopHbIe 3aHATHS 2

HEOPTraHWYeCKH X

BelIecTB JlabopaTtopHas paboTa «neHTHuhUKALIN HEOPraHMUECKUX BEIICCTB). OK 01
Pemrenne sxcriepuMeHTaIbHBIX 33124 [0 XUMUYECKHM CBOWCTBAM METaJJIOB M HEMETAJIIOB, TI0 PACIIO3HABAHUIO K2 4
Y TIOJTyYEHHIO COeTUHEHN METaJIJIOB U HEMETAJIJIOB. 2
WnenTrdukanys HeOPraHMUECKUX BEUIECTB C HCIOIB30BAaHUEM MX (PH3UKO-XUMHUYECKHX CBOWCTB, XapaKTEPHBIX
Ka4yeCTBEHHBIX peakiuii. KauecTBeHHbIE peaklinu Ha cylb(aT-, KapOoHAT- U XJIOPHU/I-aHUOHBI, Ha KATHOH
AMMOHMU

Koutpoabhas CRoiicTBa HEOPTAHUYECKUX BEIIECTB 2

padora 2

Pa3nen 4. CTpoenne u cBOiicTBA OPraHNYeCKHX BelleCTB 28
OcHoBHOe cofiep:kaHHne 6

Tema 4.1

Kaaccndmicauus, TeopeTnueckoe 00yueHue 4

CTPOCHHE H IlosiBienue u pa3BUTHE OPraHUYECKOM XMMUU KaK Hayku. [IpenMer opranndeckoil XuMuu. MecTo v 3HaueHue

HOMEHKJIaTypa OPraHu4CCKON XUMHHU B CUCTEME CCTECCTBCHHBIX HAYK.

OpraHHYecKHX XUMHUYECKOe CTPOEHNE KaK MOPSI0K COSMHEHNST aTOMOB B MOJIEKYJIE€ COTJIACHO UX BaJEHTHOCTH. OCHOBHBIE

BeleCTB MOJIOXKEHUSI TEOPUHU XUMHUYECKOI O CTPOEHUSI OpraHndeckux coennHeHuit A.M. bytinepoBa. YriepoaHslidl ckener
OpPTaHUYECKON MOJIEKYJIbl. 3aBHCHMOCTh CBOWCTB BEIIECTB OT XMMHYECKOT0 CTPOSHH MoJeKyll. M3omepust u 4 OK 01
H30MEpHI. OK 02
[onstre o dyaknuonansHOM Tpynne. Pagukan. [IpuHIuIE! KTaccu(UKAIIIN OPTaHIYECKUX COETIHCHIH. [IK2.4
MexayHapoaHas HOMEHKIIATypa ¥ MPUHIIAITEI HOMEHKJIATYyphI OpraHNYecKuX coequHennid. [lorarue 06
a30TCO/IEPIKAIINX COCAMHEHUSX, OMOIOTMYECKH aKTUBHBIX BellecTBax (yriaeBoax, )Kupax, Oenkax u ap.),
BBICOKOMOJIEKYJISIPHBIX COETUHEHNX (MOHOMED, OJIMMEp, CTPYKTYPHOE 3BEHO)
JlaGopaTopHble 3aHATHS 2

HomenxiiaTypa opraHu4ecKux COeIMHEHUI OTIENbHBIX KJIAcCOB (HACHIILICHHBIE, HEHACHIILICHHBIE 1
apoOMaTUYECKHE YIrIIEBOJOPOAbI, CHUPTHI, PEHOIbI, aTbJETH/IBL,

KETOHBI, KApOOHOBBIE KUCIIOTHI U JIp.) CocTaBleHUE MTOTHBIX U COKPALLIEHHBIX

CTPYKTYPHBIX (POPMYJI OPraHUUECKHUX BELIECTB OTAENbHBIX KJIaCCOB, UCIIONb3Ys UX Ha3BaHUS 110
CHCTEMaTH4eCKON M TPUBHAIBHOW HOMEHKJIAType (3TUJIEH, alleTHJIEH,

[IIMIEpHH, GeHon, popmanbiaerus, yKCycHas KUCIoTa, INIMIKH). Pacdersl npocteiiieii popMyssl OpraHuyecKoi
MOJIEKYJbL,UCXO0/Isl U3 DJIEMEHTHOr0 cocTasa (B %)




Tema 4.2
CsoiicTBa
OPraHUYecKHuX
COeIMHEeHU

OcHoBHOe coiep:kaHHne

14

Teopernueckoe o0yueHune

10

OU3NKO-XMMHUYECKUE CBOHCTBA OPTaHUICCKUX COCTUHEHHI OTIEIBHBIX KIIACCOB (OCOOCHHOCTH KJIACCU(DUKAIIUY H
HOMECHKJIATYPbl BHYTPH KJIacca; TOMOJIOIHYECKUH psil ¥ 001as popmyiia; u3omepus; GU3HIeCKHe CBOMCTBA;
XUMHYECKUE CBOMCTBA; CIIOCOOBI OMYYCHHUS): IPEACIbHBIC YIIICBOAOPOIbI (AJIKaHbI U IIMKJIOAJIKaHbI ). [ opeHue
MeTaHa KakK OJIMH U3 OCHOBHBIX HCTOYHHKOB TEIUIA B MIPOMBIIIICHHOCTH U OBbITY. CBOMCTBA MPUPOIHBIX
YIJICBOJIOPOJIOB, HAXOKJICHHE B MPUPOJIC ¥ IPUMEHECHHUE aJIKAHOB;

Mpe/ieNibHbIC YTIICBOI0PO/IbI (AJIKaHbBI M UKJIOAIKaHbl). [[OpeHrne MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHKOB
Teria B IPOMBIIIICHHOCTH 1 ObITy. CBOHCTBA MPUPOIHBIX YIIIEBOOPOJIOB, HAXOXKICHUE B IPUPOJIC U
MIPUMECHEHHUE aJIKaHOB;

Henpe/eNbHbIC (AIKSHBI, aJTIKUHBI U aJIKAJUCHbI) 1 apOMAaTHYCCKUE YIIICBOIOPOIbI.

I'opeHue areTniieHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO MJIAMEHH Il CBAPKH U PE3KH METaJIJIOB

- KHCJIOPOJICOICpIKAIHE COSTMHEHUS (CITUPTHI B HEHOIIbI, KApOOHOBBIE KUCIIOTHI U 3(UPHI, allbJACTUbl 1 KETOHBI,
XKUPBI, YIIeBobl). [IpakTrueckoe MpuMeHeHue dTHIICHTIINKONS, TIuIeprHa, GpeHona. [lpumenenne
¢dopmanbaeruaa, anerajibieruia,

- YKCYCHOM KHCIIOThI. MblJIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT. MoOroIre CBOWCTBA MbIJIa

-a30TCoepKaIIre COSAMHEHNS (AaMUHBI 1 aMUHOKHCIIOTHI,0eNKH ). BRBICOKOMOIeKyIIsIpHbIE
COEMHEHUSA(CHHTETHYECKHE U OMOIOTHYECKH aKTUBHEIE). MOHOMeEp,ToTuMeEp, CTPYKTYPHOE 3BEHO.
[omumepun3anmst STHIEHa KaK OCHOBHOE HAaIIPaBJIEHUE €0 MCIIONb30BaHMS. | eHeTHYecKas CBsA3b MEXIy KIaccaMu
OpraHUYeCKUX COCITUHEHUH.

JlabopaTopHble 3aHATHSA

CBolicTBa OpraHMYeCKNX COSMHEHNUHI OTIEIbHBIX KJIacCOB (TPUBHATIBbHAS U MKy HapOJHAs HOMEHKIATYypa,
XUMHYECKHE CBOHCTBA, CIIOCOOBI MTOTYIEeHHU):

npenenbHbIe (aKaHbl M UKJIOAIKAHBI), HENpeaeIbHbIE (IKEHbI, IKUHBI U aJIKaJUeHbl) 1 apOMATHUCCKUE
YTIIEBOIOPOJIBI, CIUPTHI U (hEHOIBI, KApOOHOBBIE KUCIOTHI U 3(PUPBHI,

aJIBJICTU/IBI M KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COSTMHEHHMS. 3a/IlaHNsl HA COCTABJICHHE
YpaBHEHHH XUMHUYECKHX PEAKIHI C y4acTHEM OPTaHWYECKHX BEIIECTB HA OCHOBAHUH MX COCTAaBA M CTPOCHHUS
CocraBieHne cxeM peaknuii (B TOM YUCIIe IO MPEATI0KEHHBIM IIEN0YKaM MPEBPAIICHNH ), XapaKTepHU3yIOIINX
XMMHUYECKHE CBOMCTBA OPraHMYECKUX COSIMHEHNUHN OTEIbHBIX KJIaCCOB, CIOCOOBI MX ITOMYYEHHS  Ha3BaHUE
OpraHWYeCKHUX COEJMHEHHI N0 TPUBUAIBHON HIIH MEXTyHAPOJHOH CHCTEMaTHYECKONH HOMEHKIIAType.
Pemenne npakTHKO-OPHEHTHPOBAHHBIX TEOPETHUYECKUX 3aaHUI HA CBOMCTBA OPraHUYECKUX COCANHEHUH
OTJICNTBHBIX KJIACCOB

JladopaTtopHas padora

OK 01

OK 02

OK 04
[1K2.4




JlabopaTtopHas paborta "lIpeBpaliieHusi OpraHMUECKUX BEIICCTB npu  HarpeBaHuu'. [lomyuenue
STUJICHA U U3YYEHHUE eTr0 CBOMCTB. MoaenupoBaHue MOJEKY U XUMUYECKUX
MpeBpalleHui Ha IpUMepe 3TaHa, STUJICHA, alleTUJICHA U JIp.

Tema 4.3
Npentnduxanus
OpPraHMu4ecKux
BellleCTB, HX
3HAYeHHUe U
NMpUMEHEeHHne B

OcHoBHOe coaepkaHue

TeopeTn'leCRoe oﬁyqelme

buoopranuyeckue coequnenus. [Ipumenenue u Ouonoruyeckas posib yriueBogoB. OKUCICHUE YIIIeBOAOB -
HCTOYHUK HEPTHH KHUBBIX OpraHu3MoB. O0IacTu MpUMEHEHUs] aMHUHOKUCIOT. [IpeBparieHus OeKoB MUK B
opranusme. buonornveckue QyHKuun

OenkoB. buonornveckue QyHKIMU KUpoB. Porb oprannyeckoil XMMUH B PEHICHUH MTPOOJIeM TTHIIEBOI

OBITOBOM 1
NPOU3BOACTBEH HOI GesonacHocTn OK 01
e TeJIbHOCTH " v OK 02
"eoBeKa Ponb oprannueckoil XMMUU B PEIEHUH TPOOJIeM dHEPreTHYECKOoi 0€30MacHOCTH, B Pa3BUTHU MEHMIINHBI, OK 04
CO3JJaHWH HOBBIX MAaTCPpHAJIOB, HOBBIX HCTOYHUKOB OHEPIrUu (aJ'II)TepHaTI/IBHI)Ie HNCTOYHHU KU 3Hepr1/11/1). OnacHoCTh TIK2.4
BOSHeﬁCTBHH Ha XMBbBIC OPIraHU3Mbl OPTaHUYCCKUX BEHICCTB OTJACIIBHBIX KJIaCCOB (er'IeBOJIOpOJII)I, CITMPTHI,
Q)GHOHBI, XJIOpOpPTaHNYCCKUE MMPOU3BOJAHEBIC, aJIbACTUABI 1 IIp.), CMBICII IToKa3aTelIsd IMpeACIIbHO HOHYCTHMOﬁ
KOHIIEHTpaluU
JlaGopaTopHble 3aHATHS
JlaGopaTopHas pabdora: "MaeHTHOUKAINSI OPraHUIECKUX COSTMHEHII OTIEIBHBIX KIaccoB"
Wnentudukanmst opraHnyecknx COeqUHEHNN OTAENBHBIX KIacCOB (HA MPUMEpE allbJIern0B, Kpaxmaia, yKCyCHON
KHCJIOTBI, OEJTKOB ¥ T.II.) C UCIIOJIb30BAaHNUEM X
(hM3UKO-XMMUYECKUX CBOMCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakuuil. JleHaTyparmus Oerka mpyu HarpeBaHHUH.
LiBeTHbIe peaknny OeTKOB. BO3HHKHOBEHNE aHATMTUYECKOTO CUTHAJIA C TOYKU 3PEHHSI XHMHYECKIX MTPOIIECCOB
[P POTEKAaHUHU Ka4eCTBEHHOMN
PeaxInm, MO3BOJISIONIeH HASHTU(UIINPOBATE MPENJI0KEHHBIE OPTaHUYECKHE BEIIECTBA
KonTpoabHasn CTpyKTypa U CBOHCTBA OPTaHUYECKUX BEIIECTB
pa6ora 3
Paszpen 5. Kunernyeckue ¥ TepMOAUHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XUMHMYECKHX peakiuii
Tema 5.1 OcHoBHOe coaepxkaHue
Ckopocrb
XUMHYECKHX Teopernueckoe o0yuenue
peaKuuit. CKOpOCTh peakiiny, ee 3aBUCUMOCTh OT Pa3IMYHBIX (haKTOPOB: MPUPOJIBI PEATUPYIONINX BEIIECTB, KOHIIEHTPAIIUN OK 01
Xummieckoe pearupyronmx BemecTB, TEMIIEPaTyphI U TIOMIAN PEAKITNOHHON MOBepXHOCTH. TermoBbie 3(h(PeKTh XUMUIECKUX OK 02
paBHOBecHe IIK 2.4

peakuuii. OK30- M FHAOTEpMHUUECKHUE, peakun. O0paTUMOCTb peakunid. XMMUYEeCKOe PABHOBECHE U €0 CMEIICHUE
o[, IeMCTBUEM Pa3IUYHBIX (PaKTOPOB (KOHLEHTPALMS PeareHTOB WK NPOLYKTOB PEaKLny, JaBlICHHE,
TeMIIepaTypa) sl CO3IaHUs ONTUMAJIBHBIX YCIOBUH MPOTEKaHHUSI XUMUYECKIX

npoueccoB. [Tpunnun Jle larense




JlaGopaTopHble 3aHATHS

Perienre npakTHKO-OPHEHTUPOBAHHBIX 3aJ]aHNI Ha aHAINU3 (PAKTOPOB ,BIIMSIONINX HA M3MEHEHUE CKOPOCTH
XUMHYECKOW PEaKIIMK, BT.4 C TIO3UIIUN 3KOJIOTHYECKH 1eTIeCO00pa3HOro MOBEICHUS B OBITY U TPYIOBOM
JEATENIbHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOLENH MPUPOAHOU CPEIbI.

Peuienne npakTKko-OpuEeHTUPOBAHHBIX 3aJaHUIM HA TpuMeHeHue npunuuna Jle-lllarenbe s HaX0XKACHUS
HaIpaBJICHUS CMEIICHUS PABHOBECHS XUMUYECKOM peakiluu 1 aHaI3 (GakTOPOB , BIUSIONIMX HA CMEIICHUE
XUMHUYECKOTrO0 PABHOBECHSL.

Paznen 6. PactBopnbl

Tema 6.1. ITlousaTue

OcHoBHOe coaepkaHue

0 pacTBopax

TeopeTn'{eCKoe oﬁyqelme

PacrBopenue kak Gpusnko-xumuueckuii npoiecc. Pacteopbl. CriocoObl IPUTOTOBJICHUS PACTBOPOB. OKO1
PactBoprMocTs. MaccoBast 107151 pacTBOPEHHOTO BemecTBa. CMBICT MTOKa3aTes MPeaeabHO JOITyCTUMOM OKO.2.
KOHIIEHTPAIMH U €0 NCIOJIb30BAaHUE B OI[EHKE SKOJIOTMUECKON Oe30MacHOCTH. OK 07
[IpaBuiIa HKOJIOTUYECKH 1Ie71€CO00PA3HOr0 MOBEIEHUS B OBITY U TPYJIOBOU JEATENLHOCTH B IEJISIX COXPAHEHMSI 1K 2.4
CBOET'0 3/IOPOBBS M OKPYKAIOIIEH MPUPOAHOMN Cpenbl; OMACHOCTh BO3IECHCTBHS HA KUBBIE OPTaHU3MbI
OIPEJCIICHHBIX BEIIECTB. Pelenne npakTuKo-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN HA PaCTBOPBHI,
HCHOJIb3yeMbIe B OBITOBOH M IMTPOM3BOJICTBEHHOH JISSITEIIhHOCTH YellOBEKA
Tema 6.2 OcHoOBHOe coiepKaHue
Hccaenosanue JlaGopaTopHble 3aHATHS
CBOWCTB JlaGopaTopHas pabora «I[IpuroToBiieHre pacCTBOPOBY.
pacTBopoB [IpuroroBnenne pacTBOPOB 33JaHHON (MaccoBOM, %) KOHIIEHTpAINH (C IIPaKTUKO- OPUEHTHPOBAHHBIMU
BONPOCAaMH) M OIpeeNIeHIe CPelbl BOAHBIX PacTBOpoB.Pemienne 3a1a4 Ha MPUTOTOBIIEHHE PACTBOPOB
IIpodeccnoHaNIbHO-OPHEHTUPOBAHHOE COIeP:KaHUe (codep:KaHue NPUKJIATHOT0 MOIYJIs)
Paszpen 7 Xumust B ObITY M IPOU3BOACTBEHHOM AeATEIbHOCTH YeJI0BeKa
OcHoBHOe cofepxkaHue
Tema 7.1. Teopernueckoe o0y4yeHnue OK 01
Xumus B ObITY U v = v OK 02
NpOM3BOACTEH HOi Hoseiimme AOCTIDKEHHS XUMUYECKOH HAYKH M XMMUIECKOH TEXHONOTHH. Pons xumun B obecrieueHnn OK 04
AKOIIOTUYECKOH, IJHEPTeTHUECKON 1 MUIIEBON 0€30IMacHOCTH, pa3BUTHH MenUIIMHEL. [IpaBrma moncka n aHam3a
AeSITeJIbHOCTH . OK 07
wen0BeKa XUMHUYECKOU WH(OpMaIun 13 K 2.4

pa3INYHBIX HCTOYHUKOB (Hay4Has M y4eOHO-HaydHast JIUTEpPaTypa, CPeACTBA MACCOBON MH(OPMAIHH, CETh
WnTepner)

JlaGopaTopHble 3aHATHUS




Ilouck n aHaIU3 KEHCOB O MPUMCHCHUHN XUMHNYCCKUX BCUICCTB U TEXHOJIOTUH C y4€TOM 6y)1ymel71

mpodeCcCHOHANBHON ASATEIBHOCTH 110 TEMaM: KPacKu, HCTOYHUKH SHEPTUH, OPTaHHUECKUE U MUHEPAIbHbIC 2
ya00peHusl, TeKapCTBEHHBIC BEIIECTBA, OBITOBAST XMMUSI.

Bamura: [IpeacraBiaeHne pe3yi,bTaToB PEIieHHs KeHCOB B (popMe MUHHU-TOKIIA1a C Tpe3eHTaIlneH

IIpoMe:KyTOYHAS aTTECTANMS 1O JUCHHMILINHE (32a4€eT) 2
Bcero 82




3. YCJOBHUS PEAJIN3AIIMA ITIPOT'PAMM YYEBHOW IUCIATLIIMHBI

3.1 Jlas peanuzauMy NPOrpaMMbl Y4eOHOro MpeaMeTa MNPeAyCMOTPEHbI CJeaylollue CchenuaJbHble
NoMelIeHusI:

Kabuner xumun, OCHaIIeHHBI 000PYJIOBAHUEM U TEXHHUECKUMH CPEJICTBAMH OOYUCHHUS:

Ob6opynoBanue: Paboure mecTa rnpemnoaaBaTesisi 1 00y4aronInXxcsi: JOCKa MeJIoBas - | IT., CTOJ yYeHUYECKUMA
— 16 wr., cryn yueHndeckuit — 32 mwrt., cron — 1 mwr., cryn — 1 mr., )Kano3u BepTUKaiIbHbIE - 3 1IT., celd - 1 mT.

Kommuiekt yue6HO-MeTOqMUEeCKON JOKYMEHTAINH, TIAKaThI

Texauueckue cpencTBa OOy4YEHHUS: MYyIbTHMEIUHHOE 00OpyaoBaHWE (HOYTOYK, SKpaH Ha IITAaTHBE,
IIPOEKTOP)

3.2 Undopmannonnoe odecrnevyenne peaasn3anuy NporpaMmmbl
OcHOBHbIE HICTOYHHMKH:

1. T'abpuensu O.C., OctopoymoB W.I'., CnankoB C.A. Xwumus (6a30Bbiii ypoBeHb) 10 kiacc YueOHUK
[Ipocsemienue 2022 rox

2. Tabpuensu O.C., OcrtopoymoB W.I'., CmamkoB C.A. Xwmwus (06a30BbIli ypoBeHb) 11 Kiacc YdeOHHK
[Ipocsemenue, 2022 rox

3. Huxutnna H.I'. O6mas u Heopranunyeckas xumus. B 2 4. Yacte 1. Teopernueckne OCHOBBI: YYEOHUK U
MPaKTUKyM ISl cpeanero npodeccronansHoro obpasosanus / H.I. Hukutuna, B.W. I'pebenpkoBa. — 2-¢ u3m.,
nepepad. u gomn. — MockBa: M3marensctBo FOpaiit, 2020. — 211 c. — (ITpodeccronanproe odpa3osanue). — ISBN
978-5-534-03676-3. — Pexxum mocryma: www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-1-
teoreticheskie-osnovy-438695

4. Hukutuna H.I'. O6mas u Heopranndeckast XuMus B 2 4. YacTh 2. XUMHS 3JIEMEHTOB: YI€OHHUK M MPAKTUKYM JISI
cpenHero npodeccuonanbHoro odpaszosanus / H.I'. Hukutuna, B.U. I'pebenrkoBa. — 2-¢ u3., mepepad. u 101 —
Mocksa: U3garensctBo FOpaiit, 2022. — 322 ¢. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-534-03677-
0. — Pexxum moctyma: Www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-
438696

JlonoiHUTe/IbHbIE HCTOYHUKU:

1. https://infourok.ru/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUA y4eonoit JUCHUITJINHBI

KoHTpomb 1 o1ieHKa pe3yabTaToB 00yUYEeHHUsT OCYIECTBIISICTCS MPETOAaBaTEeIeM B IPOLIECCE MTPOBEACHUS
NPAKTUYCCKUX 3aHATUH H J1a0OpaTOPHBIX pabOT, TECTUPOBAHUS, a TaKXKE BBITIOJIHEHUS OOYYaIONIMMHUCS
WH/IMBUYAJIbHBIX 3a/IaHUH, POEKTOB, UCCIICAOBaHUI. Pe3ynbTaThl 00y4eHUs! ONPENeNstoT, YTO 00yJarouecs
JIOJDKHBI 3HATh, IOHUMATh U JEMOHCTPUPOBATH 10 3aBEPIICHUN U3y4YCHUS JIUCIUTLIAHBI.

s popMupoBaHus, KOHTPOJSI M OLIEHKH Pe3ylbTaTOB OCBOCHHS YU€OHOUW JAMCHUIIIMHBI UCHOIB3YETCS
CHCTEMa OIICHOYHBIX MEPOIIPHUATHIA, IPEICTABIISIONIAs COO0I KOMITTIEKC YUeOHBIX MEPOTIPHUAITHIA, COTTIACOBAHHBIX
c pesynbratamMu oOyueHuss u chopmynupoBanHbix ¢ yderoMm PI'OC COO (mpeameTHbIE PE3yNbTATHI IO
muciurnae) u PT'OC CITO


http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696
http://www.urait.ru/book/obschaya-i-neorganicheskaya-himiya-v-2-ch-chast-2-himiya-elementov-438696

OK/

THunel oeHOYHBIX

Monayas/Pa PesynabTaT 00yuenus
K 3neq/Tema MeponpHsTHI
I OcHoBHoOeE coep:kaHue
1 Pazpean 1. ®o
OCHOBLI pPMYJIHPOBATH
0a3oBbIe
crpoenui MOHSTHS U
BelllecTBa
3aKOHBI XUMHHU
1.1 | OKO1 Crpoenue CocTaBnsTh 1. Tect «Crpoenne atomos
aTOMOB XHUMHYECKUE (POPMYIIBI XUMHUHCCKHX SICMCHTOB I
XHUMITIECKIX COeIMHEHMUI B MIPHUPOJIa XUMHUYECKOM CBS3HY.
DJIEMEHTOB U COOTBETCTBUH CO 2. 3aaun Ha COCTABIICHHE
npHpoia CTENEHBI0 OKHMCIIEHUS XUMHAHCCKIX 5
XUMUYECKOI XUMUYECKIX dbopMyIT IByXaTOMHBIX COSTMHECHUI
CBSI3U 3JIEMEHTOB, UCXO/IS U3 (OKCHJIOB, CYTHOUIOB, THAPUIIOB U
BAJICHTHOCTH U DJIEK T.IL).
TPOOTPHLATENLHOCTH 3.3amanns I-\I’a HCIIOJIb30BAHUE
XUMHYECKON CUMBOJIUKH U
Ha3BaHUM COEAMHEHMUIT 110
HOMEHKJIATYpE MEKIYHAPOTHOTO
CO103a TEOPETUYECKON U
MPUKIIATHON XUMHH U
TPUBHAITBHBIX HA3BAHUNA XHMHUCCKUX
dbopMyn IByXaTOMHBIX
coelMHeHuH (OKCUIOB, CYyTb(PUIOB,
TUJIPHUIIOB U T.II.) U APYTHX
HEOPraHNYECKUX COCIMHECHUI
OTJICJTEHBIX KJIACCOB
JlaGoparopnas padoTa mys
COCTaBJICHUS
1.2 OKO1 Tepromuec XapaKTepH30BaTs 1. Tecr «MeTaJ'IJ'II/I‘IeCIEI/Ie /
OK 02 KU 39KOH 1 R, HEMETaNTNYeCKHe CBOWCTBA,
Ta6mana JLU. ANIEKTPOOTPHUIIATEIIBHOCTD U
Menneneesa SICMCHTEL B CPOJICTBO K 3JIEKTPOHY XHMHUYECKHX

COOTBETCTBHH C UX
ITOJIOKEHHEM B
MIePUOINYECKOMN
CHCTEME XMMHYECKHX
snemenToB /.M.
Menneneesa

3JIEMEHTOB B COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B TIEPUOANYECKOM
CHCTEME XMMHYECKHX IJICMEHTOB
J.A.

MeneieeBay.

2. IlpakTryeckue 3a1aHus Ha
YCTaHOBJIEHUE CBS3H MEXTY
CTPOEHUEM aTOMOB XUMHYECKHUX
AJIEMEHTOB U NEPUOAUYECKUM
W3MEHEHHEM CBOMCTB XMMUYECKHX
9JIEMEHTOB U UX

COCJIMHEHUN B COOTBETCTBHUH C
nojoxxenueM [leproanueckon
CHCTEME.
IIpakTHKO-OpUEHTHUPOBAHHBIE
TEOPETUYECKHUE 3aJaHus HA
XapaKTepHU3aLUI0 XUMHYECKUX
271eMeHTOB: «Meramndyeckue /
HEMeTaJlJInueCKHe CBOMCTBA,
ANEKTPOOTPULATEIBHOCTD U
CPOJCTBO K JJIEKTPOHY XUMHUYECKUX




AJIEMEHTOB B COOTBETCTBHUE C UX
AJIEKTPOHHBIM CTPOCHHUEM U
MOJIOKEHUEM B MEPUOINUECKOM
crucTeme

XUMUYECKUX 3jiemeHnToB J[. 1.
MemneneeBay

Paznean 2.
2 A XapakrTepu3zoBaThb KonTposbHnas padora «Ctpoenue
XHUMHYECKH €
TUTNBI XUMHYECKHX BellleCTBA H XUMHYECKHE PeaKkIum»
peakuuu N
peakuuii
1. YU H TaBJICHH BHEHHI
2.1 OK 01 Turnbr CocTraBiaTh peakiuu 3aﬂav a COCTABJICHHC ypaBHC
CaKITUH:
OK 04 XUMHYECKHAX COCTMHEHUS, peakdl
. - COC/IMHEHUs, 3aMEIICHHUSI,
peakiuit pasnoxeHus, oOMeHa,
pasnoxeHusi, 0OMeHa;
3aMeIIeHus,
- OKHUCJIUTEIHbHOBOCCTAHOBHUTEIHHBI
OKHUCITHTEITLHO- .
X peakuil ¢ UCTOIb30BaHUEM
BOCCTaHOBUTEITHHBIE
METO/1a JIEKTPOHHOTO
peakun
OanaHca.
2. 3aj1auu Ha pacueT MacChl BEIIECTBA
Wi 00bEMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe WIIH
00BEMY 0JIHOTO U3 y4acCTBYIOLIUX B
PCaKIUH BEIIECTB; PACUETHI MACCHI
(0ObEMa, KOIMUYECTBA BEILIECTBA)
MPOJIYKTOB PEaKIH, €CIH OJHO U3
BELIECTB UMEET
1. 3ajaHus Ha COCTaBJIECHUE
2.2 DIEeKTPOTUT CocTaBiATh ypaBHEHUS &
MOJIEKYJIIPHBIX U
nyeckas XUMHYECKUX PEeaKInu o
MOHHBIX PEaKIUi C y4acTHEM KHUCIIOT,
JMICCOLIMAIM I | HMOHHOro oOMeHa ¢ . 9
. OCHOBAHUU U COJI€H, yCTaHOBJICHHE
u WOHHBIM | YydYacTHeM
M3MEHEHHUS KUCIOTHOCTH CPEJIbI
oOMeH HEOPraHUYECKUX "
BEIIECTE 2. JIaboparopnas padota "Twumsl
XUMHYECKUX peakiuin”

3 Pasnean 3. Hccaenosars crpoenne | KonrpoabHasi padora «CBoiicTBa
Crtpoenue u U CBOMCTBA HEOPraHU4eCcKuX BelecTB»
cBoOiicTBa HEOPraHU4YeCKHX
Heopranuye BEIICCTB
CKHX
BellleCTB

1. Tect «HoMenkiiatypa u Ha3BaHHE
3.1 OK 01 Knaccuduka Knaccudumuporar YP
[1K2.4 HEOPraHMYECKUX BEIIECTB UCXOI
1y, b HEOPTaHUYECKUE N
U3 UX XUMUYECKOU (HhOPMYIBI UITU
HOMEHKJIATy BEIIIECTBA B Z
COCTaBIIEHUE XUMUYECKOM
pau COOTBETCTBUU C UX
bopMyITBI KCXO/I U3 Ha3BaHUS
CTpPOEHHUE CTpOEHUEM -
BEIIECTBA M0 MEKTyHAPOTHOM
HEopraHuye i KAYHAPOL
WIH TPUBUAITBHOMN
CKUX
HOMEHKJIAType».
BEIIECTB

2. 3agauM Ha pacyeT MaccoBOM
JIOJTH (MacChl) XUMUYIECKOTO
aJIeMEHTa (COCIMHEHHS) B
MOJIeKYyIe (CMecH).

3. IlpakTuueckue 3agaHus IO
KJIaccu(pHUKaAIINN, HOMEHKIAType U
XUMHYECKUM (hopmymnam




HEOPraHUYECKHUX BEIECTB Pa3IMYHBIX
KJIACCOB.

4. ITpakTryeckue 3a1aHus Ha
OIPENEIEHNE XUMUYECKOU
AKTUBHOCTH BEIIECTB B

3aBHCUMOCTHU BHJIa XUMUYECKOM
CBSI3U U TUTIA KPUCTAIIMYECKOU
penieTku

3.2 OK 01 DOUBHKO- YcraHaBiMBaTh 1. Tect «OcOOEHHOCTH XUMUYECKUX
OK 02 XiMpuecke | 3@BUCHMOCTb (u3uko- CBOWCTB
[1K2.4 cBOCTRA XUMHUYECKHUX CBOMCTB OKCHJIOB, KUCJIOT, OCHOBAHUH,
Heopranmuee | HEOPTAHHIECKUX BEIIECTR aM(l)OVTepHBIX TUJIPOKCHJIOB U
KIX BEIIECTB OT CTPOEHHUSA aTOMOB 1 COJICH).
MOJICKYJ, a TaK)K€ TUIIA 2. BanaHm{ Ha COCTaBJICHUEC
KpHCTaﬂHI/IquKOﬁ YpaBHCHHUU XUMHWYCCKUX peaKIII/II\/'I C
pereTku Y4aCTHEM TPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEIIECTB: OKCUIOB
METaJUIOB, HEMETAIIJIOB 1
aM(OTEepHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIOT, OCHOBAHUM
u
aM(OTEepHBIX THAPOKCHJIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEPHU3YIOUIMX UX CBOMCTBA U
CrocoObI TIOJTyYEHHUS.
3. [IpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHUE 3a]IaHNs Ha CBOWCTBA
Y MTOJIy4€HHE HEOPTaHUYECKUX
BEILIECTB
3.3 OOI§<0012 Eé[;HTH(bHKa Hccnenosarsb 1. IIpakTHUKO-OpUEHTUPOBAHHbBIE
OKOF | o | KT | st o oot
KHX BELIECTB
BCIICCTB HEOpraHM4EeCKHUX BEIICCTB,
UCIIOJIb3YEMBIX JJI UX
UICHTU(UKAITIH.
JlaGoparopnas paboTa:
"Unentuduxanus
HEOPraHUYeCKHX
BenecTs"
41 Kaccnduka KiraccHbmuMpoBaTs 1. 3agaHus Ha COCTABJICHUE Ha3BaHUU
OK 01 OPraHWYEeCKUX COETMHEHUI 110
s, OpraHuYyecKue . .
IIK 2.4 HOMEHKIATY BELLIECTBA B TPUBHUAIILHON I/IJ'II:I MEXIYHApOIHOM
DA M CTPOGHHUE | COOTBETCTBHH C X CHUCTEMAaTUYECKO HOMEHKIIAType.
OpTaHHuec KuX | CTpOCHHEM 2. 3agaHus Ha COCTABJICHUE

BCIICCTB

MIOJIHBIX ¥ COKPAIICHHBIX

CTPYKTYPHBIX (popmyt

OpPraHUYECKUX BEIIECTB OTAEIbHBIX

KJIACCOB.

3. 3azauM Ha ompeeneHue
[IPOCTEMIIEH

4. (popmyinel OpraHuyecKon

MOJIEKYJIbI, HCXO/ISl U3 YIIEMEHTHOTO

cocrtana (B %)




42 | OKO1 CpoiicTsa YcranaBiauBathb 1. 3ananus Ha cOCTaBIeHHe
OK 02 OpraHIUecK 3aBHCHMOCTD (bmumco- ypaBHEHUN §
OK04 X XUMHYECKUX CBOMCTB XUMHUYCCKUX PEAKIUU C
I1K2.4 CcOeMHeHMil HEOPraHUYECKHX y4aCTUEM OPraHHYCCKUX
BEILECTB OT CTPOCHHUS BEILIECTB HA OCHOBAHUU UX
aTOMOB U MOJICKYJI, a CoCTaBa U CTPOCHMUHI.
TaKKe TUIIA 2. 3ajaHus Ha COCTaBIICHUE
KPHUCTATHUECKOM YPaBHEHUN XUMHUYECKUX PEAKIIUH,
peleTku WJUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C YU€TOM MEXaHU3MOB
MPOTEKAHUS JAaHHBIX PEaKIUi U
TEHEeTUYECKON CBSI3U OPTraHUYECKUX
BEIIIECTB Pa3HBIX KJIACCOB.
3. Pacuernrle 3amaun 1mo
YpaBHEHUSIM PEAKIUN C yIaCTHEM
OPraHUYeCKUX BEIIECTB.
4. JTaboparopHas pabota
"[IpeBpatieHus OpraHuyeCcKuX
BEILIECTB IPY HATPEBAHUH"
4.3 8E 8; Hnentuduka Hccnenosats 1. TpakTHKO-OpHUEHTHPOBAHHBIE
0OK04 T Ka9eCTBCHHBIC 3aJaHus 0 COCTaBJICHUIO
[IK2.4 OpraHHHCCK MX | peaKiiH XMMHYECKUX PEAKIHii C ydacTHeM
BCIIECTB, HX OpTraHHHYCCKUX OPraHMYECKHX BEIIECTB, B T.U.
3HauYeHUE 1 COeIMHEHUI HCITOh3YEMBIX ISl UX
NPUMEHEHUE B | OTACILHBIX KJIACCOB WeHTHbUKAIIH B
ObITOBOH 1 OBITY U TPOMBIIIJIEHHOCTH.
HPOU3BOJACTB 2.J1abopaTopHas padora:
CHHOH "UnenTruduKamus OpraHndecKux
NEATENBHOCT COCIMHEHUH OTAEIBHBIX KIaccoB"
1 4YeJIoBeKa
5. Paznear S. XapakTepu3oBaTh
Kuneruuec S —
Kue u Pa3JIMYHBIX
TepmoanHa ¢axTopoB Ha
MHIHeCKne paBHOBecHe U
3aKOHOMEPH CKOPOCTD
ocTH XUMHYECKHX
NPOTEKAHU S peaxmii
XHMHUYECKH X
peakuum
51 CropocTs ﬁﬁ:ﬁ;ﬁ%ﬁfgﬁggmuﬂﬂ ?e%aKTHKO-opI/IeHTI/IpOBaHHHe
XUMHYECKH X pETUYECKHUE 3a/IaHUsI HA aHAJIU3
— pearupyroumx BeIecTB (bakTOpOB, BIAUSIOMIMX HA §
OK 01 XHMIYECKO © U TeMIIepaTyphl Ha M3MEHEHUE CKOPOCTH XUMUYECKOU
OK 02 paBHOBeCHE CKOpOCl;L XUMHUYECKHUX peakuuu. [Ipaktuko-
pcaknuun OPHUCHTUPOBAHHBIC 3aJlaHMS HA
IIK2.4 XapakTepu3oBaTh npuMeHeHue npunnumna Jle-
BIIMSIHME U3MEHEHUS [aTenbe i HAXOKACHUS
KOHIIEHTPALUU HaIpaBJI€HUsl CMELIEHUS

BEILIECTB, PEAKIIUU
cpensl U

pPaBHOBECHS] XUMHUYECKON PEeaKkLuu 1
aHanu3 (GaKTOpOB, BIMAIONINX HA




TEMIIEpaTypbl Ha

CMCIICHUC XUMHYCCKOT'O

CMelleHHe paBHOBECHS
XUMHYECKOTO 2.JlaGopaTopnas pabora
paBHOBECHs «CKOpOCTh XUMHUYECKUX
peakuuii. CmenieHue
XHUMHYECKOTO PABHOBECHS
Paznea 6. HccaenoBarb
PacTBOpBI HCTHHHBIE
PacTBOpBHI €
3a/IaHHBIMH
XapaKTepUCTUKAMHU
OK 01 [TonsTHs o Pazmaars neminmbLe 1. 3ajaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpax PacHBOpEI PacTBOPOB.
K 2.4 IIpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIe 3a/IaHUS Ha
JIVICTIEPCHBIE CUCTEMB,
UCIIOJIb3yeMbI€ B OBITOBON U
MIPOM3BOJICTBEHHOH IS TETFHOCTH
YeJoBeKa
OK 01 Hccnenosa Hcenenosats (bHEHKO_ JlaGoparopHas paboTa
OK 04 HUE CBOMCTB XMMHTCCKHAC CBOHCTBA "[TpuroToBiieHNe pacTBOPOB"
K 2.4 PACTBOPOB WCTHHHBIX PaCTBOPOB

Il lIpodeccuonanbHoO-0pH

€HTHPOBaHHOE cojlep:KaHue (coep:KaHue MPUKJIATHOTO MOIYJIsA)

Pa3pnen 6. OueHuBaTh 3ammTa Keiica (¢ yueTom
Xumusi B MoCJIeICTBUSI OLITOBOI Oynymei
ObITY M - npogeccuoHaILHOM
NMPOH3BO/CT NPOM3BOACTBEHHO NeATeIbHOCTH)
BCHHOH NeATeTbHOCTH
AEATEILHOC YyeJIoBeKa ¢ MO3UIIUIA
™ IKO0JIOT MY eCKOii
1e10BEKA 6e3011aCHOCTH
OK 01 XuMus B OLleHUBaTD Keiic (¢ yuerom 6y5[ymel71
OK 02 GITy H iy —— poheCCUOHATBHON ,Z[fﬂTeJ'IBHOCTI/I)
OK 04 TPOM3BOJICTR U TIPOM3BOJICTBEHHOI Bo3MoKHBIE TEMBI KEHCOB:
OK 07 CHHOI eATEBHOCTH 1. Ilorenenenne xKuMaTa 1
[1IK2.4 eATENEHOCT H | wenoBexa ¢ mosmmmil BBICBOOOJK/ICHNE Ta30BbIX THAPATOB
yeaoBeKa 9KOJIOTHYECKOM €O iHa OKeaHa
6¢30IACHOCTH 2. bynymme Matepuaisl Uist

aBua-,MallnuHO-, U
npruOOPOCTPOCHUS

3. HoBble matepuasi s
COJTHEUHBIX OaTapei.

4. JIexkapcTBa Ha OCHOBE
pPacTUTEIbHBIX PENAPATOB







MHMHUCTEPCTBO HAYKH U BHICHIEI'O OEPA3BOBAHUSA
POCCHUVICKOM ®EJEPALIUN

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/UKETHOE
OBPA3OBATEJIBHOE YYPEXXJIEHUE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA T'OCYJAPCTBEHHASA AKAJAEMMWS»

CPEJHENPO®ECCHOHAJBHBINA KOJLUIEK

DOoH/| OLICHOYHBIX CPEACTB
JUTSI TIPOBEJICHUS TEKYITIETO KOHTPOJISI U IPOMEKYTOYHOM aTTeCTalluu
1o o01meo0pa3oBarTebHON y4eOHO JUCUMILIIUHE
Xumusna
s cnennajabHocTu: 54.02.01 /Iu3aiin (Mo oTpacisim)
(dhopma mpoBeIeHUS OLIEHOYHOM MPOLEeTypPHI -
oughpepenyuposannwiit 3auem

Yepkecck
2023r.



|. OBIIUE ITOJIOKEHUSA

@®onp oneHouHblx cpeactB (POC) npeaHasHayeH Ajisl KOHTPOJIS M OLIEHKH 00pa30BaTENbHBIX JOCTH)KEHUI
00yJaroImxcsi, 0CBOMBIIKX MpOorpaMMy 001eo0pa3oBareIbHON y4eOHOM NUCIUTUTHHBL «XUMHUS.

O OC BKIIIOYAET KOHTPOJIbHBIE MaTepUaIbl JIs IPOBEACHUSI TEKYILET0 KOHTPOJIS U IPOMEXYTOUHOM arTecTaluu
B popme auddepeHuNPOBAHHOIO 3a4eTa.

@®OC pazpaboran B cooTBeTcTBUU C DenepaibHBIM TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
cpemHero ooOmero oOpa3oBaHus W pabodeid MmporpaMMoil 00meoOpa3oBaTeIbHON YYEOHOW JIUCIUTUTHHON
«XuMH».

1.1 HJIaHI/IpyeMbIe pe3yJdbTaTbl 0OCBOCHUA OﬁlllCOﬁpﬂGlOBaTe.]'ll)HOﬁ JAUCHUIIIMHBI B COOTBETCTBHUH C

®dI'OC CIIO u na ocuoBe ®I'OC COO:

Koan
HaMMeHOBaHUe
(popmupyembIx

KOMIIETEeHIIMH

HJ'laHl/lpyeMble PE€3yJbTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

Oo0mue

I[ucunmmnapnble

OK 01. Beibupath
CrocoObI
perieHus 3aaa4d
npodeccuoHaIbH
OH JIEeSTETbHOCTH
MIPUMEHUTENBHO K
Pa3IMYHbIM
KOHTEKCTaM

B yacTu Tpy10BOT0 BOCIMTAHMS:
- TOTOBHOCTb K TPYAY, OCO3HAHUE
[IEHHOCTH MacTePCTBa, TPYAOI00ue;
- TOTOBHOCTH K aKTUBHOM
JIEeITEILHOCTH TEXHOJIOTHUECKOH 1
COIMAJIBHOM HAIPaBJIECHHOCTH,
CIOCOOHOCTH MHUITUUPOBAT,
MJIAHUPOBATh M CAMOCTOSATEIHLHO
BBITIOJTHATH TAKYIO JACSATEIHHOCTD;

- HTHTEPEC K Pa3IMUHBIM chepam
npohecCHOHANTBHOU JIEATETLHOCTH,
OBJjajieHHe YHHBEPCATbHBIMH
yueOHBIMHU MO3HABATEIbHBIMHU
JelCTBUSIMH:

a) 0a30BbIe JIOrHYecKHe JeiicTBUA.
- CaMOCTOATEILHO (POPMYIIUPOBATH U
aKTyaJIM3UPOBATh MIPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBAThH CYILECTBEHHBIH
MIPU3HAK WM OCHOBAHUS IS
CpaBHEHUs, Kiaccu(pUKaIuy u
0000111eHN;

- OMIPENCIIATH 1SN JeATEILHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH UX
JIOCTHIKCHMS,

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYUS B pACCMAaTPUBAEMBIX
SBJICHUSIX;

- BHOCUTh KOPPEKTHUBBI B
JIeSITEIbHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIETISIM,
OIIEHUBATh PUCKHU MOCIEACTBUI
JIeSITEILHOCTH;

- pa3BUBaTh KPEATUBHOE MBILIJICHUE
MIPH PEIICHUH KUZHEHHBIX TPOOIEM
0) 0a3oBbIe HCCIEN0BATEIbCKHE

- BJIaJETh CUCTEMOM XUMHYECKUX 3HAHUH,
KOTOPAasi BKJIFOYAET: OCHOBOTOJIAratone
MOHATUA (XMMHUYECKUHN DJIEMEHT, aToM,
JNIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, HOH,
MOJIEKYJIa, BAJIECHTHOCTb,
3JEKTPOOTPULIATEIBbHOCTD, CTETICHb
OKHCJICHUS, XUNMUYECKas CBSI3b, MOJIb,
MOJISIpHAsl Macca, MOJIIpHBIN 00beM,
YIIEpOAHBIN CKeNeT, QYHKIIMOHATbHAS
rpynna, paaukai, U30MepHsi, U30MEPHI,
TOMOJIOTMYECKHH psill, TOMOJIOTH,
YTJIEBOJIOPOIbL, KUCIOPOI- U
a30TcoJeprKalue COeIMHEHNUS],
OHOJIOTUYECKH aKTHBHBIE BEIIECTBA
(yryieBopl, )KHpHI, OCTIKH), MOHOMED,
MIOJIMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS,
KpUCTaJUIMYECKas pelieTKa, TUIIbI
XUMHYECKUX peaklnii (OKUCIUTETHHO-
BOCCTAHOBUTEIIbHBIE, 9K30-1
SHIOTEPMHUYECKHUE, PEAKI[UU HOHHOTO
oOMeHa), pacTBOP, ICKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAS
JUCCOIMAINs, OKUCIUTENb, BOCCTAHOBUTEIb,
CKOpPOCTb XUMHUYECKOU PEAKIIH, XUMUYECKOE
PaBHOBECHE), TEOPUH U 3aKOHBI (TEOPHUSI
XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
BeniectB A.M. byrneposa, Teopust
ANEKTPOIUTUYECKON JUCCOLIMALINH,
nepuoanueckui 3akoH [[.11. Menneneesna,
3aKOH COXpaHEHUsl MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUMN S3BIK XUMHH,
(dakToNIOTHUECKHEe CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJy4eHUH 1 0€301acHOM
WCIOJIb30BAHUN BAXKHEUILINX




AefCTBUSA:

- BJIQIETh HABBIKAMH y4eOHO-
HCCIIEA0BATENIBCKON U IIPOEKTHOU
NESITEIbHOCTH, HaBbIKaMU
paspelieHus mpooeM;

- BBIABJIATH IPUUUHHO-CJIE/ICTBEHHBIE
CBSI3M U aKTyaJIM3UpOBaTh 331a4y,
BBIJIBUTaTh TMIIOTE3Y €€ PELEHus,
HAaXOJUTb apryMEHTbI JJIsl
JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU
pelIeHus;

- QHAJIM3UPOBATH IOJIyYEHHBIE B XOJI€
pelIeHUs 3a/1a4M pe3yJabTaThl,
KPUTHUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTH, POTHO3UPOBATH
M3MEHEHHE B HOBBIX YCIOBUSX;

- YMETb IEPEHOCUTD 3HAHUS B
M03HABATENbHYIO U PAKTUYECKYIO
00JTaCTH )KU3HEACATEITLHOCTH,

- YMETbh UHTETPUPOBATH 3HAHUS U3
Pa3HbIX IpEeIMETHBIX 00acTel;

- BBIIBUTaTh HOBBIE UJEH, IPEIaraTh
OpUTMHAJIbHBIE MTOIX0/Ibl U PELICHUS;
- CIOCOOHOCTD UX MCIIOIb30BaHUS B
[MO3HABATEIBHOM U COLMATIBHOU
MIpaKTUKE

HCOPraHN4YCCKUX U OPraHNYCCKHX BCUICCTB B
OBITY U IPAKTUUECKOM JESITETbHOCTU
4eJI0BEKa;

- YMCTb BBIABJIATH XapaKTCPHBIC IIPU3HAKU U
B3aUMOCBS3b N3YYCHHBIX HOHﬂTHﬁ,
IMPUMCHATH COOTBCTCTBYIOIIUEC ITOHATHA ITPU
OnrcaHuu CTPOCHUA U CBOYICTB
HCOPraHN4YCCKUX U OPTraHNYCCKUX BCIICCTB U
ux HpeBpaIIICHHﬁ; BBISIBJIATH B3aUMOCBA3b
XUMHUYECKHUX 3HAHUU C MOHIATUIMU U
HPENCTaBICHUAMHU IPYTUX
C€CTCCTBCHHOHAYYHBIX TPCIMETOB,

- YMETh UCIIOJIb30BAaTh HAUMCHOBAHH A
XUMHYECKUX COCTMHEHUN MEXKTyHapOIHOTO
CO103a TEOPETUYECKOMN U MPUKIIATHON XUMHH
W TPUBHUAJIIBHBIC HA3BAHUA BaKHEHUIITHNX
BEIIECTB (ITUJICH, allETHIICH, TJIUIIEPHH,
denon, popmanbaerul, yKCycHast KHCIIOTA,
TJIMIUH, YTApHBIN Ta3, YIIIEKUCIBIN ra3,
aMMHaK, ramecHasa u3B€CTh, HETalIcHas
U3BECTb, MUTHEBAS COJIA U IPYTHX),
COCTaBJIATH (POPMYITBI HEOPTAHUYECKUX U
OpraHN4YeCKUX BEIICCTB, YPAaBHCHUSA
XUMHYECKUX PEaKIHid, 00bICHATH UX CMBICIT;
MOJATBEPXK/IaTh XapaKTepHbIe XUMUYECKHE
CBOMCTBA BEILIECTB COOTBETCTBYIOLIUMU
SKCIIEPUMEHTAMHU U 3allUCAMU YpaBHEHHI
XUMHUYECKUX PEaKIIii;

- YMETh YCTaHABIIMBATh MPUHAAICKHOCTh
M3YYEHHBIX HEOPTraHMYECKUX U OPraHN4eCKUX
BEIIECTB K ONpPEIeTICHHBIM KJlaccaM U
rpyIaM COeAMHEHUN, XapaKTepru30BaTh X
COCTaB U Ba)KHEHIINE CBOMCTBA; ONPEIEIIATh
BUJIbl XUMHYECKUX CBsI3el (KOBaJIEHTHAS,
MOHHAsI, MEeTaJJTn4YecKasi, BOJOPO/IHAS ), THUIIBI
KPUCTAJUTMUECKUX PEIIETOK BEIECTB;
KJIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIINH;

- chopmMupoBaTh MpEACTABICHUS: O
XUMHYECKON COCTaBISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI MUpPA, POIIU
XMUMHH B IO3HAHUU SIBJICHUI PUPOIDI, B
(GbOopMUPOBAHUY MBIIUICHUS U KYJIbTYPHBI
JUYHOCTH, €€ (YHKIIMOHATBHOU
TPaMOTHOCTH, HEOOXOAUMOM /ISl PEIICHUS
MPAKTHYECKUX 33/1a4 U IKOJIOTUYECKH
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY
3I0POBBIO U IIPUPOIHOM CpELE;

- YMETh MPOBOJIUTH PACUYETHI M0 XUMUYECKUM
dbopMynam U ypaBHEHHUSIM XUMUYECKUX
peaKIuii C UCTOIb30BaHHEM (PU3UUECKHUX
BEJIMYUH, XapaKTEPU3YIOIIUX BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa
(HOpMallbHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA
BCIICCTBA, UCIIOJIb30BATh CUCTCMHBIC




XUMHWYCCKUC 3HAHUA OJId ITPUHATUSA peH_IeHI/Iﬁ
B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX,
CBA3AHHLIX C BCIICCTBAMU U IPUMCHCHHUCM

OK 02.
Hcnonws3oBars
COBpEMEHHBIC
CpEeICTBa MOUCKa,
aHaJu3a u
WHTEPIpPETAINN
uHpOpMAIUU U
WH(POPMAIMOHHEI
€ TeXHOJIOTHH JIJIS
BBITIOJTHEHUS
3aja4
npo¢ecCuoHAIbH
OH IeATENbHOCTH

B 006s1acTH IEHHOCTH HAYYHOT 0
MO3HAHHUSA:

- cpOpMUPOBAHHOCTH MUPOBO33PCHUH,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHI HAYKU U
0O0IIeCTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha JINAJIOTE KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B TIOJMKYJIBTYPHOM MHUPE;

- COBEpPLICHCTBOBAHUE SI3bIKOBOM U
YUTATENICKOM KYJIBTYPHI Kak CPeJCTBa
B3aMMO/ICHCTBHS MEXKTY JIFOJIbMU H
MTO3HAHUS MUDPA;

- OCO3HAHME [ICHHOCTH HAy4YHOU
JeSITeTbHOCTH, TOTOBHOCTh
OCYIIECTBIISITH TIPOCKTHYIO U
HCCIIEIOBATENLCKYIO JICITETBHOCTD
WHIWBHIYAIBHO H B TPYIIIIE,
OBi1aieHHe YHUBEPCAJIbHBIMHU
y4eOHBIMH M03HABATEIbHBIMHU
AeHCTBUAMM:

B) padora ¢ undgopmanueii:

- BJIAJICTh HABBIKAMH TIOJTyIECHUS
UHOPMAIMK U3 HCTOYHUKOB PA3HBIX
THIIOB, CAMOCTOSITEIIHHO
OCYIIECTBIISATH MTONUCK, AaHAIU3,
CHCTEeMaTH3alUI0 1 HHTEPIIPETALINIO
MH(OPMAIMY Pa3INYHBIX BUIOB U
(bopM IpeACTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3INYHBIX
¢dopmarax ¢ ydeToM Ha3HaYCHUS
MH(OPMAIUU U [IETICBO ayJUTOPHUH,
BBIOMpAsi OMTUMAJIBHYIO (hOpPMY
NPEACTaBICHNS U BU3YyaIH3alLlUH;

- OIIGHUBATH JIOCTOBEPHOCTD,
JIETUTUMHOCTD MH(pOpManuy, ee
COOTBETCTBHUE MTPABOBBIM U MOPAIBEHO-
TUYECKUM HOpMaM;

- HCIIOJIB30BAaTh CPECTBA
MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX U
OpraHu3allMOHHBIX 3a/1a4 C
coOuro/IeHreM TpeOOBaHU
SPrOHOMMKH, TEXHUKH 0€30MacHOCTH,
THTUEHBI, pecypcocOepexeHus,
MIPABOBBIX M ATHYECKUX HOPM, HOPM
nH(pOpPMAIIMOHHOI 0€30MacHOCTH;

- BIIAJICTh HABBIKAMH PACIIO3HABAHUS U
3anIuThl HHQOpMAIHH,

- yMeTb IUIAHMPOBAaTb M  BBINOJHATH
XUMHYECKUH JKCIEPUMEHT (IIpeBpalleHUs
OpPraHMYeCKHX BELIECTB IIPU HArpeBaHMM,
IIOJIy4ECHHUE ITUIIEHA U U3yYEHUE €0 CBONCTB,
KAUECTBEHHBIC PEAKLUMU Ha  aJIbJCTHJBI,
KpaxMmaJl, YKCYCHYIO KHCIOTY; JEHaTypaus
0eKOB IpU HArpeBaHUM, LBETHBIE PEAKIIUU

6CHKOB; IMPOBOAUTH pCaKknun HNOHHOTI'O
oOMeHa, OTIPeNIeTATh Cpelny  BOJHBIX
PacTBOPOB, KAa4YCCTBCHHBIC pC€aKknuun Ha
cynb(dar-, kapOOHAT- U XJIOPHUA-aHUOHBI, HA
KaTHuOH aMMOHUS, peuarb
SKCIICPUMCHTAJILHEBIC 3a1a4du 110 TEMaM

"Metamibl" u "Hemetannsl") B COOTBETCTBUU
C TpaBWJIAaMH TEXHUKH OE€30TaCHOCTH IIPH
oOpallleHNH ¢ BEMIECTBAMHU U J1a0OPaTOPHBIM
000py/IOBaHNEM; TIPEACTABIATh PE3yAbTATHI
XHUMHYECKOTO SKCIEPUMEHTA B JOpPME 3aIncCh
YPaBHEHUN COOTBETCTBYIOUIUX PpEAKUUNA H
(GopMynmpOBaTh BBIBOABI HAa OCHOBE 3THX

pe3yJIbTaTOB;
- yMETh  AaHAIM3HPOBATh  XUMHUYECKYIO
UHPOpPMAIIHIO, TOJy4aeMyl0 W3  Pa3HBIX
HMCTOYHHKOB (cpencts MacCcoBOM

nHpopmaruu, cetb UHTEpHET 1 pyrue);

- BIIQJIETh OCHOBHBIMH METOJAMHU HAay4HOTO
MO3HAHUS BEIIECTB U XMUMHYECKHUX SIBICHHM
(HaOmoJicHWe, W3MEpEHUe, JKCIICPHMEHT,
MOJICITMPOBAHNUE);

- YMETh MPOBOJUTH PACUETHI M0 XUMHUYECKHM
dopMynaM W  ypaBHEHUSIM XUMHYECKUX
peaknuid ¢ WCIOJIb30BaHUEM (DU3HUECKUX
BCJIMYMH, XapaKTePHU3YIOUIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0beMma
(HOpMaJIbHBIC YCIIOBHUS) Ta30B, KOJHYECTBA
BCIIICCTBA; UCIIOJIb30BaTh CHCTEMHbIE
XUMUYECKHE 3HAHUS JIJISl TIPUHSTUS PEIICHUN
B KOHKPETHBIX JKU3HCHHBIX CHTYallUsX,
CBSI3aHHBIX C BEUIECTBAMU M UX MPUMEHEHHEM




nH(pOPMAIIMOHHOH 0€301MacHOCTH
JIMYHOCTH,;

OK 04.

D¢ dexTuBHO
B3aUMOJICIICTBOBA
Th ¥ paboTaTh B
KOJUICKTHUBE U

- TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSITEJIBHOCTU U
CaMOOIIPEIEICHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIEA0BATENIBCKOM, IPOEKTHON U

- yMeTb IUIAHMPOBAaTb M  BBINOJHATH
XUMHYECKUH JKCIEPUMEHT (IIpEeBpALCHUS
OpPraHMYeCKUX BELIECTB IIPU HArpeBaHMM,
[OJIy4E€HHUE STHIICHA U U3Yy4EHHUE €T0 CBOMCTB,
KAUECTBEHHBIC PEAKLUMM Ha  aJIbJCTH]BI,

KOMaH/Ie COLIMAJILHOM IS TEIbHOCTH; KpaxMmaj, YKCYCHYIO KUCJOTY; JE€HaTypauus
OgiaeHne yHMBepPCAJIbHBIMH 0eKOB IpU HArpeBaHUM, LBETHBIE PEAKIIMU
KOMMYHUKATHBHBIMU JeiicTBUSIMH: | OEJIKOB; IPOBOAUTH  PEAKIMM  HOHHOIO
0) coBMecTHas1 1eATeJIbHOCTD ! oOMeHa,  ompenensTe  Cpeay  BOJHBIX
- IOHUMATh U UCII0JIb30BATh pacTBOpOB, KAauyeCTBEHHbIE pEakUUU Ha
MIPEUMYILECTBa KOMaHHOU U cynabdar-, kapOoOHAT- U XJIOPUI-aHUOHBI, Ha
WHIUBUIYaIbHON pabOTHI; KaTUOH aMMOHHUSI; pemiarb
- IPUHUMATh 1IeJIU COBMECTHOM SKCIEpUMEHTaJbHbIE 3aJaud 10  TeMaMm
NEeATENbHOCTH, OPraHU30BBIBATh U "Metamibl" u "HemeTannsl") B COOTBETCTBUU
KOOPJIMHUPOBATH ACUCTBHUS IO €€ C TMpaBUJIaMU TEXHUKU O€30MaCHOCTH MpH
JOCTHKEHHIO: COCTaBIIATh IJIaH oOpallleHnH ¢ BellecTBaMHU M Jab0opaTOPHBIM
JNENCTBUMN, paclpeaessaTh pOJIn ¢ 000py/I0BaHNEM; TPEACTaBIATh PE3YAbTaTh
y4€TOM MHEHHH y4aCTHUKOB XMUMHUYECKOT0 3KCIIepUMEHTa B (popme 3amucu
00CyXJaTh pe3ylbTaThl COBMECTHOM YPaBHEHUH COOTBETCTBYIOUIUX PpEAKUUNA H
paboThI; dbopMynupoBaTh BBIBOJBl Ha OCHOBE JTHX
- KOOPAMHUPOBATh U BBINOJIHATh pe3ynbTaToB
paboTy B YCIOBHIX PEATBHOTO,

BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

- OCYILECTBJIATh IO3UTUBHOE
CTpaTErn4ecKoe MOBEJICHHUE B
Pa3IUYHBIX CUTYaLUsX, IPOSBIIATH
TBOPYECTBO M BOOOpaKeHUE, OBITh
MHUIMATUBHBIM

OsJaieHHe YHUBEPCAJIbHBIMH
peryJIITHBHBIMM 1eiCTBUSIMH:

) NpUHATHE ce0sl U APYTUX JIIOAei:
- IPUHUMATh MOTHUBBI M aPTyMEHTHI
JPYrUX JII0JIeH pyu aHanuse
pe3ybTaTOB EATENbHOCTH;

- IpU3HaBaTh CBOE IIPABO U IIPABO
APYruXx JI0JIe Ha OIMOKH;

- pa3BUBaTh CIIOCOOHOCTh NOHUMATh
MUD C IO3ULIUH JIPYTOTo YEJIOBEKa,

OK 07. B o0Js1acT 3K0JI0rMYECKOr0 - chopMHUpOBaATH MPECTABICHUS: O

CopgelicTBoBaTh BOCIIMTAHUS: XMMHMYECKON COCTaBIAIOLIEN

COXPAaHEHUIO - ¢(hopMUPOBAHHOCTH IKOJIOTUYECKON | €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU

OKpY’Karolen KYJIBTYPbI, IOHUMAaHUE BIUSIHUS XMMHUU B TIO3HAHUM SBJICHUN IPUPOJIbI, B

Cpensl, COLIMAJIBHO-OKOHOMHMYECKUX (OpMHUPOBAHUHN MBIIIJICHUS U KYJIbTYPBhI

pecypcocOepexeH | MPOoLecCOB Ha COCTOSIHUE MPUPOTHON | TMYHOCTH, €€ (PYHKIIMOHAIBHOM

U0, IPUMEHSITh U COLIMATIBHOMW CPeJIbl, OCO3HAHNE IPaMOTHOCTH, HEOOXOAUMOM ISl pelIeHus

3HaHUs 00 r7100aIbHOTO XapakTepa IIPAKTUYECKUX 33134 U IKOJIOTUYECKH

U3MEHEHNUU HKOJIOTUYECKUX MTPOOIIeMm; 000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY

KJIMMara, - INIAHUPOBAHUE U OCYIIECTBIICHUE 310pOBBIO U IPUPOJIHOM Cpeae;

MIPUHLIMIIBI NEMCTBUI B OKpYXarollel cpesie Ha - YMeTh COOJI0aTh MPaBUIa SKOJIOTHYECKU

OepeKINBOTO

OCHOBE 3HaHHUs LEJIEN YCTOUYUBOTO

11e71ec000pa3HOTO NOBE/ICHHUS B OBITY U




IIPOU3BOJICTBA, pa3BUTH YEIIOBEYECTBA; TPYAOBOMU JEATEILHOCTH B LUENIAX COXPAHEHUS
3P PeKTUBHO AKTUBHOE HETPUATHE IEHCTBUM, CBOETO 370POBbs U OKPYXKAIOLIEH TPUPOIHON
JENCTBOBATH B MIPUHOCSIIUX BPeJl OKPYKaroLen CPE/lbl; YYUTHIBATh OIIACHOCTh BO3JEHCTBUSA
Ype3BbIYaNHBIX cpexne; Ha )KUBBIE OPraHU3MBbI OIIPEJIEICHHBIX
CUTYaLMSIX - YMEHHE IIPOTHO3UPOBATH BELIECTB, [IOHUMAasi CMBICII ITOKA3aTeNs]

HeOJIaronpusTHBIE SKOJIOTUYECKHE IIPEAEIBHON JOIYCTUMOM KOHLIEHTPauU

MIOCJIEACTBUSA IPEAIPUHUMAEMBIX

JNEUCTBHMN, IPEAOTBPAILATh UX;

- pacIIMpEHHE OIBITA AEATEIbHOCTU

9KOJIOTMYECKON HAIPaBICHHOCTH;

- OBJIQJICHUE HaBbIKaMU y4eOHO-

HCCIIEA0BATENBCKOM, IPOEKTHON U

COITUATBLHOM JICSITCIIbHOCTH,

TK 2.4. - BIIAICHNC HABBIKAMH NOBCACHMA -YMETh NPOBOAUTH PACYETHI 10 XUMUYECKUM
HoBoauts OIBITHBIX 00PA3II0B MPOMBIIIIICHHON (OPMYJIAM 1 yPABHEHUAM XHMUUECKUX
OIIBITHBIC MIPOAYKIHHN 1O COOTBETCTBHUA o
06pa3 BT TeXHUUECKOi T0KYMEHTAIHH PEaKIMi ¢ UCIOJIb30BaHUEM (PU3NYECKHUX
MIPOMBIIUIEHHON - YMeHNE BBIOUPATh U IPUMEHSTH BEJIMYMH, XapaKTCPU3YIOIINX BEIISCTBA C
HPOAYKIHH 10 MaTepualiel ¢ y4€TOM HX KOJINYECTBEHHOM CTOPOHBI: MAaccChl, 00beMa
ESQEEZZZT;? 3)3051711\222@ a3yIOLIX M QYHKIMOHANLHBIX (HOpMasbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
JIOKYMEHTAIHH; - 3HAHHE COBPEMEHHOr0 BEIIECTBA; HCIIOJIB30BATH CUCTEMHBIC

MIPOU3BOICTBEHHOT'0 000PYIOBAHUS],
MIPUMEHACMOI'O I U3TOTOBJICHUS
U3JENUN B TU3aHUHIYCTPUU

XAMHAYECKUE 3HAHUS I IPUHATUS
peneHnii B

KOHKPETHBIX )KU3HEHHBIX CUTYyaluIX,
CBA3aHHBIX C BEIIECTBAMU U UX
NIPUMEHEHUEM;

- YMETh IIAHUPOBATH U BBIINOJHATE
XUMHUYECKNN IKCIIEPUMEHT;

-pemarth dKCIEPUMEHTAIBHBIE 3a1a4U
- YMeTh paboTaTh C XUMUIECKOH MOCYI0N U

pUOOpaMu

dopmoii arTecTaluy 1o y4eOHOM AUCIUIUTHHE SBIACTCA MPOMEKYTOYHASI ATTECTANHS M0 TUCHUILTHHE
(muddepenuupoBaHHbIii 324eT).




2. PCSyJ'ILTaTbI O0CBOCHHUSA yqeﬁnoifl AUCHUIIJIMHBI, ITOAJIECKAIIIUE IIPOBEPKE

2.1. B pe3yabrare arrecrandd MO Y4EOHOW IUCIUIUIMHE OCYHIECTBISETCS KOMIUIEKCHAs IPOBEpKa
CIICYIOIIMX YMEHUI U 3HAHUM, a TaKkoke AMHAMUKA (GOPMUPOBAHHS OOLIHNX, MPO(ECCHOHANIBHBIX KOMITETCHIINNA:

Ne | OK/IK | Moayas/Pa3znen/Tema Pe3yabTaTr 00yueHus Trmut OueHOqu X
MeponpusTHI
| | OcHoBHOE coep:kaHue
1 Paznen 1. OcHoBBI D opMyJIHMPOBaTH Ha30BbIE
CTPOEHHUS BellleCTBA |MOHATHSA U 32aKOHBI XMMHH
1.1 | OK 01 CrpoeHue aToMOB CocraBnars xumuueckue | 1. Tect «CtpoeHne aToMoB
XUMHYECKUX bopmyIbl COeIMHEHUH B XUMHYECKHX JICMEHTOB U
AJIEMEHTOB U MIPUPOJA |COOTBETCTBUHU CO CTETICHBIO [TIPUPOJA XUMUUECKOU CBSI3N».
XUMHUYCCKOM CBSI3U OKHCJICHHUS XUMHYICCKUX 2. 3a1aun Ha COCTaBJICHUE
3JIEMEHTOB, UCXOJIS U3 XUMUYECKUX HOPMYIT
BAJICHTHOCTH U JIBYXaTOMHBIX COE€IMHECHHIA
AIEKTPOOTPHUIIATETBLHOCTH. |(OKCHUIOB, CYIb(MUIOB, THIPUIOB
CocraBiATh peakuuu U T.IL.).
COCIMHEHUS, pa3lloKeHus, |3. 3aJaHus Ha UCTIOJIh30BaHUE
oOMeHa, 3aMeleHHS, XUMHYECKON CHMBOJIUKH 1
OKHUCJIUTEIBHO- Ha3BaHUU COCTUHEHUH I10
BOCCTaHOBUTEIIbHBIC HOMEHKJIAType MEXTyHapOHOTO
peaKkmuu. CO103a TEOPETUICCKOMN 1
MPUKJIAAHON XUMUU U
TPUBHAIILHBIX Ha3BaHUN TSI
COCTAaBJICHUS XUMHYECKUX
dhopMys IByXaTOMHBIX
coeMHEHUH (OKCHIOB,
Ccynb(pUA0B, THAPHUIOB U T.I1.) U
JIPYrUX HEOPraHUIECKUX
COCJIMHEHHUH OTACIIbHBIX KJIACCOB
1.2 | OK 01 [Tepuonanueckuii 3akoH | XapakTepu30BaTh 1. Tect «Metammaeckue /
OK 02 u tabmauma J[. 1. XUMHUYECKHE DIIEMEHTHI B HEMETAJNIMYSCKHUE CBOMCTBA,
MenneneeBa COOTBETCTBUH C HX AJIEKTPOOTPHUIATEIHHOCTD U
MIOJIOKCHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOJUYCCKON CUCTEME  |XMMHUYECKHX JICMEHTOB B
XUMHUYECKUX AJIEMEHTOB COOTBETCTBHUE C UX 3JIEKTPOHHBIM
.M. MenneneeBa CTPOEHUEM U TIOJIOKEHUEM B
MEPUOAUYECKON CUCTEME
XUMHYECKUX deMeHTOB JI. M.
MenpaeneeBay.
2. IlpakTyeckue 3aanus Ha
YCTaHOBJIEHUE CBS3U MEXITY
CTPOCHHEM aTOMOB XUMUYECKUX
AJIEMEHTOB U MEPUOIUIECKUM
W3MEHEHUEM CBOMCTB




XUMHYECKUX DJICMCHTOB U UX
COCIMHEHHUN B COOTBETCTBUH C
nosnoxenueM Ilepuonnueckoin
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUUECKUE 3a/IJaHUS Ha
XapaKTEPHU3aALUI0 XUMUUECKUX
31eMEHTOB: «MeTamaeckue /
HEMETAINIMYCCKUE CBOMCTBA,
ANIEKTPOOTPHUIATEIHHOCTD U
CPOJICTBO K JJIEKTPOHY
XUMUYECKUX DJIECMCHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOCHHEM H TIOJIOKEHUEM B
NIEPUOINYECKON CHCTEME
XHMUYECKHX DJIEMEHTOB

J.. MenneneeBa»

Paznea 2.
XHMHYECKHE peaKIuu

XapaKTepmonaTb THUIIBI
XUMHUYICCKHUX peakum”l

KontpoabsHasi padora
«CTpoeHHe BellecTBa U
XHMHUYECKHE peaKumn

2.1

OK 01
OK 04

THIBl XUMHUYECKUX
peakuui

CocCTaBiATh peaKuu
COCIMHCHUS, PA3JIOKEHUS,
oOMeHa, 3aMelleHus,
OKHUCJIUTEILHO-
BOCCTaHOBHUTEILHEIE
peakmuu

1. 3amauu Ha cOCTaBJIECHUE
YpaBHEHUH PEaKIUM:

— COCIMHCHUS, 3aMEICHNS,
pasnokeHus, 0OMeHa;

— OKHCITUTEIBLHO-
BOCCTAHOBUTEJILHBIX PEAKIIUH C
HCIIOJIb30BAHHEM METOa
3JIEKTPOHHOTO OajaHca.

2. 3a1auu Ha pacyeT Macchl
BEIIECTBA M 00BEMA

ra3oB 0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIH 00BEMY
OJIHOTO M3 Y4acTBYIOLIUX B
PEaKIMK BEIIECTB; PacUEThl
Macchl (00bEMa, KoIMIecTBa
BEIIIECTBA) MTPOYKTOB PEAKIUH,
€CJIM OJTHO M3 BEIIECTB UMEET
pUMecH

2.2

DNEeKTPOTUTHIECKAS
JIUCCOLINALIASL U
HOHHBIN 00MEH

CocCTaBnsATh ypaBHCHHSI
XUMUYECKUX PEaKITHH
MOHHOTO 0OMeHa ¢
y4acTHEM HEOPraHUYECKUX
BEIECTB

1. 3amanus Ha cocTaBJICHHE
MOJIEKYJISIPHBIX U MOHHBIX
peakluii C ydacTHeM KUCTIOT,
OCHOBaHMI U COJIEH,
YCTaHOBJIEHUE U3MEHEHHUS
KHCJIOTHOCTH CPEJIbI




Paznen 3. Ctpoenue u
CBOMCTBA

HccaenoBarb cTpoenue U
CBONCTBA

KonTposbHnas padora
«CBOHCTBa HEOPraHMYECKHUX

HEOPraHU4eCcKHX HEOPraHUYeCcKMX BelleCTB |BellecTB»
BellleCTB
3.1 |OKO01 |Knaccudpukammus, Knaccupummposats 1. Tect «Homenkiatypa u
[IK2.4  |HOMEHKJIaTypa U HEOPraHWYECKHE BEIIECTBA |Ha3BaHUE HEOPTaHUYECKUX
CTpPOCHHUE B COOTBETCTBUU C UX BEIIECTB MCXOJIS U3 UX
HEOPraHMYeCKUX CTPOCHHEM XUMHUYECKOH (OPMYIIBI UITH
BEILIECTB COCTaBJICHUE XUMHYECKOM
(bopMyIIBl UCXOSI U3 Ha3BaHUS
BEILIECTBA 110 MEXIYHAPOIHOU
WU TPUBUAIBHOU
HOMEHKJIaType».
2. 3amaun Ha pacyeT MacCOBOM
JI0JIU (Macchl) XUMHUYECKOTO
3JIeMeHTa (COeTUHEHHMS]) B
MoJIeKyJie (CMecH).
3. [IpakTrueckue 3agaHus Mo
KJaccu(ukanum, HOMEHKIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEILECTB
pa3IMYHBIX KJIACCOB.
3.2 | OK 01 Ou3nKo-XxuMHUYeCKue |YcTaHaBIUBATh 1. Tect «OcobenHocTu
OK 02 CBOMCTBA 3aBUCUMOCTD (DU3UKO- XAMHYECKUX CBOMCTB OKCHJIOB,
[IK2.4  |HeopraHuyeckux XUMHYECKUX CBOICTB KHCJIOT, OCHOBaHUH, aM(POTEPHBIX
BEIECTB HEOPraHMYECKUX BEIIECTB |THAPOKCHUIOB U COJIEHD.

OT CTPOCHHUA ATOMOB U
MOJIEKYII, a4 TaKXKC THUIIA
KpHCTaHHH‘IGCKOﬁ PCUICTKU

2. 3aga”Husa Ha COCTaBJIEHUE
YpaBHEHUH XUMHUYECKUX pPEaKINil
C y4acTHUEeM IMPOCTHIX U CIIOKHBIX
HEOPraHMYECKUX BEILECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT,
OCHOBaHUH U aM(pOTEPHBIX
TUAPOKCUIOB, HEOPraHUYECKUX
COJIeH, XapaKTePU3YIOLIUX UX
CBOMCTBA U CIIOCOOBI MOTyYEHHUS.
3. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETUUECKUE 3a]ITaHUS Ha
CBOMCTBA U MOJIYYEHUE
HEOPraHUYECKUX BEUIECTB




3.3 | OK 01 |Wnentuduxanms Hccnenosate 1. ITpakTHUKO-OpUEHTUPOBAHHBIE

OK 02 |HeopraHnyeckux KAaueCTBEHHBIC PEaKLUU 3a/1aHM TI0 COCTABIICHUIO

OK 04 |[BemecTB HEOPraHWYECKUX BELIECTB |XMMHUUYECKHX PEAKLUH C y4aCTHEM
HEOPraHMYECKUX BEILECTB,
UCIOJIb3YEMBIX JUISl UX
UIACHTU(DUKAIIIH.
2.JIaGoparopnas padota Nel
“Unentudukamnus
HEOPraHUYeCKHUX BEIECTB”

4 Pa3nen 4. Crpoenue u (UcciaenoBats ctpoenue u | KonTpoJsbHasi paGora
CBOliCcTBa cBoiicTBa opranuyeckux |(«CTpoeHue u cBolcTBa
OpPraHu4ecKux BellecTB OPraHU4YecKHUX BelecTB
BellecTB

4.1 | OKO01 Knaccudukanus, Knaccudumuponats 1. 3agaHust Ha COCTaBJICHUE
[IK2.4  |cTpoeHme u OpraHNYECKHE BEIIECTBA B |HA3BAHUUI OPraHMYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COCJIMHEHUH 1O TPUBUAIIBHOM WIIH
OpPraHMYECKUX BEIIECTB |CTPOECHUEM MeXTyHapO HON
CHCTEeMaTUYECKON HOMEHKJIAType.
2. 3aga"usa Ha COCTaBJIEHUE
MOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BEILECTB
OT/IEJbHBIX KJIACCOB.
3. 3aauun Ha onpeeeHue
npocTeumen GopmMyITbl
OpraHUYeCKON MOJIEKYJIbI, UCXOS
U3 JIEMEHTHOT0 cocTaBa (B %)
4.2 | OK 01 CsoiictBa YcranaBiauBaTh 1. 3aganus Ha cocTaBieHUE
OK 02 |opranuueckux 3aBUCUMOCTD (DU3UKO- YpaBHEHUN XUMHUYECKUX pPEaKINil
OK 04 |coenuHeHuit XUMHUYECKHUX CBOMCTB C YYaCTHEM OpPraHUYECKUX
[1K2.4 OpPraHMYECKUX BEILIECTB OT |BELIECTB HA OCHOBAHUU UX

CTPOCHHS MOJICKYIJI

COCTaBa M CTPOCHUS.

2. 3ajgaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peakuuii, WITIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHMS TaHHBIX
peaKuui U TeHETUYECKON CBSA3U
OPraHUYeCKHUX BELIECTB Pa3HbBIX
KJ1aCCOB.

3. PacueTHble 3agauu 1O
YpaBHEHUSIM PEAKIIMI C y4acTUEM
OPraHUYeCKHUX BEIECTB.




4.3 | OK01 |Unentudukamus Hccnenosate 1.IIpakTuKO-OpHUEHTHPOBAHHbBIE

OK 02 |oprannueckux KAaueCTBEHHBIC PEaKLUU 3a/1aHM TI0 COCTABIICHUIO

OK 04  |BemiecTB, X 3HAUEHUE |OPraHUYECKUX COEIMHEHUHN [XMMUYECKHX PEAKLUI C yuacTUEM

[IK2.4  |u npuMeHeHue B OT/ICJIbHBIX KJIaCCOB OpraHUYECKUX BEILECTB, B T.U.
OBITOBOM U UCIIOJIB3YEMBIX JJI UX
IIPOU3BOICTBEHHON uaeHTU(GUKALMK B OBITY U
JESITEIbHOCTH IPOMBILIJIEHHOCTH.
YeJl0oBeKa

5 Pazpea 5. XapakrTepu3zoBaTthb
Kuneruueckue u BJIMSIHHE PA3JTHYHBIX
TepMOAMHAMMYecKHe |(PaKTOpOB Ha paBHOBecHe
3aKOHOMEPHOCTH H CKOPOCTh XMMHUYECKHX
NPOTEeKAHUA peakumi
XHMHUYECKHX pPeaKkuuii

5 | OKO01 CKopoCTh XMMUYECKUX |XapaKTepu3oBaTh BIUsSHUE |[IpakTHKO-OpHEeHTHPOBAaHHBIE

OK 02 peakuuii. XuMHUYECKOE |KOHILIEHTpaIuu TEOPETUUECKHE 3aJaHUS Ha
[IK2.4  |paBHOBecue pearupyonux BemecTB 1 |aHaau3 (pakTopoB, BIAUSIONIMX Ha
TEMIIEpPaTypbl Ha CKOPOCTh |U3MEHEHHE CKOPOCTH
XUMHYECKUX PEAKINI XUMHYECKOW PEaKIUH.
XapakTepru30BaTh BIUSIHUE
M3MEHEHUs KOHLIEHTPallun
BEILIECTB, PEAKIIMH CPE/Ibl U
TEMIIEpaTypbl HA CMELICHUE
XUMHUYECKOTO PAaBHOBECHS
6 HcciaenoBaTs HCTHHHEBIE
Pa3znes 6. PacTBOpbl  |pacTBOpPBI € 3aJaHHBIMU
XapaKTEePUCTUKAMH
6.1 | OK 01 [Tonsitue o pactBopax |Paznuuarh UCTUHHBIE 1. 3amaun Ha MPUTOTOBJICHUE
OK 02 pacTBOPbI pPacTBOPOB.
[1K2.4
6.2 | OKO01 |HccnenoBanue cBoiicTB |MccnenoBars Ghuszuko- JlaGoparopnas pabora No2
OK 04 |pactBOpOB XUMHUUYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”
[1K2.4 HMCTUHHBIX PaCTBOPOB

Il | IpodeccuonaibLHO-OpHEHTHPOBAHHOE CO/iep:KaHNe (coAep:KaHNe NPUKJIATHOTO MOAYJIs1)

7 Pazgen 7. OuenuBatp nocjaeAcTBUs |3amuTa Keiica (¢ yaeTom
Xumus B ObITY U OBITOBOI H Oyayuei npogeccHOHAIbHOM
NPOM3BOACTBEHHOI NPOM3BOJACTBEHHOI JAesITeIbHOCTH)
AeSITeIbHOCTH AeATeJIbHOCTH YeJIOBEKA €
YeJ10BeKa NMO3MIHI IKOJTOTHYECKON

0€30MmMacHOCTH

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOICTBEHHOM
JeATeNbHOCTH
YeJoBeKa

O11eHUBaTh IIOCIEACTBHS
OBITOBOI U
IPOU3BOICTBEHHON
IEeITEILHOCTH YeJIoBEKA C

Ketic (c yuerom Oymymeit
npodeccroHanbHO M
JIeSITETbHOCTH)
Bo3MmoxHbIE TEMBI KEHCOB:




[1K2.4 MO3ULUNA SKOJIOTMYECKOMN 1. Tlorennenue kauMara u
0€3011aCHOCTH BBICBOOOKICHUE Ta30BBIX
THIPATOB CO JIHA OKEaHa.

2. Bynymue Marepuaisl st
aBua-, MallluHO- U
MpUOOPOCTPOCHUS.

3. HoBble MaTepuanbl s
COJIHEUHBbIX OaTapei.

4. JIexkapcTBa Ha OCHOBE
PaCTHTENLHBIX TIPETapaToB

Pe3yabTarsl
o0y4eHHUsI: yMEHHS,
snaHus, oGumwe u OcHOBHBIE MOKA3aTEIH @D opMbI U METOABI KOHTPOJIS U
HpodeccHoHATbHBIE OIleHKH pe3yJbTaTa OLIEHKH
KOMIIETEHIIHHT

OK 01, OK 02 ®dopmynupoBaTh 0a30BBIC KoHTponbHasa pabota 1

IIOHATHA U 3aKOHBI XUMHH. «CTpoeHMe BewecTBa U XMMMYECKMe
peaKkunum»

OK 01, OK 02, OK 04 HccnenoBath cTpoeHue u Kontpospnas pabota 2

1K 2.4 CBOJCTBA HEOPTaHUUYECKHX «CBoiicTBa HEOPraHMIECKNX
BEIIIECTB BCIIIECCTB»

OK 01, OK 02, OK 04 HccnenoBats cTpoeHue u Kontposbhas padoTa 3

11K2.4 CBOJCTBA OPraHMYECKUX «CTpyKTYypa u cBOIiCTBa
BEIECTB OPraHUYECKUX BEIIECTBY»

OK 01, OK 02, OK 04, | OueHuBaTh MOCICACTBUA Pemenne u 3ammura keiica.

OK 07,I1IK2.4 OBITOBOM M TIPOM3BOICTBEHHOM
JIEATEIIbHOCTH YCJIOBEKA C
MMO3UIIMH DKOJOTHUECKON
0e30MmacHOCTH

IIpomexxyTouHasi aTTecTallus 0 JMCHMILIMHE (3a4eT).

3. OneHka ocBOeHMS Y4eOHOM AUCHUIIMHBI:
3.1 ®opMBbI U METOIbI KOHTPOJIS.

[IpenmeToM oueHKHU citykat yMmeHus U 3HaHus, npexycmorpenasle ®I'OC no pucuumnuue OO/.07 «Xumus B
CHEIHNaTbHOCTHY, HAalpaBleHHbIE Ha (QOopMHpOBaHHE OOIMX U TMPO(EecCHOHANbHBIX KOMIETCHIIUH, a TaKke
JMYHOCTHBIX PE3YIBTATOB B paMKax MpOrpaMMbl BOCITUTAHUSI.

KonTpoab n oneHka ocBoOeHHs1 Y4eOHOM JHCIUIVINHBI 110 TeMaM (pa3aenam)

4. 3amanus 115 OLEHKH OCBOECHMS TUCITHTIJINHBI

KoHTpob 1 o11eHKa pe3ylIbTaTOB OCBOSHUS Y4eOHOM AUCIUIUTMHBI OCYIIECTBIISIETCS MIPETO/IaBaTeNieM B
MpolLIecce MPOBEACHUS YUSOHBIX 3aHATHI, MPAKTUUECKUX 3aHSATUH, POBEPOYHBIX PabOT, TECTUPOBAHUS, YCTHOTO
OTIpoCa, BHITIOTHEHHS CAMOCTOATEIBHBIX paboT. MiToroBas arrecranus B popme nuddepeHIrpoBaHHOTO 3a4ETa.
CrynenT pomymieH K AudQepeHIIupoBaHHOMY 3a4€TY, €CIIM BBITIOTHEHBI U 3a4TEHBI BCE MPAKTUYECKHE 3aHATHS,
BHEAyJIMTOPHBIE CAMOCTOSTEIbHBIE PA0OTHI BHIIOJHEHBI HA TIOJIOKUTEIHHBIE OLICHKH.



4.1 TeopeTuqecKne 3aJaHUe MO0 JUCHHUIIJIMHE .

[lepeuncnnre OCHOBHBIE MOHATUS XUMUHU.

Kak oTnuuuth Gpu3ndeckoe sBJICHUE OT XUMHUECKOT0?

Hazosute Tumsl xumudeckux ¢popmyin. [IpuBenure npumepsl.

CdopmynupyiiTe OCHOBHBIE KOJTHYECTBEHHBIC 3aKOHBI XUMHUH U OOBSCHUTE WX C TOUKH 3PCHHS

aTOMHO-MOJIEKYJISIPHOT'O CTPOEHUSI.

5. B uem oTiimuue GopMyITMpOBKH MTEPHOTUIESCKOTO 3akoHa, janHoi 1. . MeHeneeBbIMm,
OT COBPEMEHHOIN (OPMYIUPOBKU?

6. Kakwue cBo¥icTBa XUMUYECKUX DIIEMEHTOB U3MEHSIOTCS IEPUONIECCKU?

7. llokaxuTte Ha MpUMeEpE CBOICTB IIEIOYHBIX METAJUIOB U IaJION€HOB 3aKOHOMEPHOE U3MEHEHHE

HX CBOWCTB.

[Iposenute 0030p cTpykTypsl [leprnoanyeckoil cUCTEMBI XUMHUUECKHUX 3JIEMEHTOB.

[TokaxxuTe B IepHOINUECKON CUCTEME MEPHO/Ibl XUMUYECKUX FIEMEHTOB U O0BSICHUTE

W3WYECKUI CMBICIT ITEPUOIA.

10. TMoxaxuTe B MEPUOANIECKON CHCTEME TPYIIIBI XHMUYECKHUX FIIEMEHTOB U OOBSICHUTE
(bU3NYECKUil CMBICIT ICTICHHUS DIIEMEHTOB Ha TPYIIIBI U TTOATPYIIITHL.

11. Yewm xapakrepu3syrorcs S-, p-, d- u f-3memenTsI?

12. Chopmynupyiite onpeeneHne TOHITHS «aTOM.

13. W3 xakux YacTHI] COCTOUT aTOM?

14. CdopmynupyiiTe onpeaencHNe MOHATUS «OPOUTAIIbY.

15. CkoybKO MPOCTPAaHCTBEHHBIX OPUEHTAIUI BO3MOXKHO JUIS S- U P-3JI€KTPOHOB?

16. Kakumu napamerpamu XapakTepH3yeTcsl COCTOSIHUE AJIEKTPOHA B aTome?

17. Kax onpenenuTs MaKCUMaIbHOE YHCIIO JIEKTPOHOB Ha KaXKJOM ypOBHE aroma?

18. ChopmynupyiiTe onpeneneHne MOHITHSI «XUMUYECKask CBSI3bY.

19. OxapaktepusyiiTe KOBaJCHTHYIO CBs3b. Kakue BUbI KOBAJICHTHON CBSI3U BaM M3BECTHBI?
[IpuBeauTe npuMepsl.

20. ChopmymnupyiiTe onpenescHue MOHATHS «JIEKTPOOTPULIATEITLHOCTDY.

21. Oxapakrepu3yiTe - U 6-cBsi3u. [IpuBeauTe mpumepsl.

22. OOBsCHUTE MEXaHU3M 00pa30BaHUs JOHOPHO-AKIIEITOPHON CBS3U.

23. Kaxkue coennHeHus Ha3pIBaloTCsl KoMIuiekcHbIMU? [IpuBeauTe npumepsl.

24. VYxaxurte 006JaCTH NPUMEHEHHSI KOMIICKCHBIX COSAMHEHUN Ha jKEeJIE3HO0POKHOM TPaHCIIOPTE.

25. KakoBa xapakTepuCTHKa HOHHOU CBS3H?

26. Kakue coenunenust otTHocsTCs K HOHHBIM? [IpuBennTe mpuMepsl.

27. Kak Oynet u3MeHsTCs ClIoCOOHOCTh 3JIEMEHTOB K 00pa30BaHUIO0 METAIITNYECKON CBS3U?

28. OxapaxTepusyiTe 0COOCHHOCTH BOJOPOIHOM CBSI3M, €€ BIUSHIE HAa CBOICTBA BEILIECTB.

29. HazoBuTe arperaTHble COCTOSIHUS BeliecTB. [IpuBenuTe npumepsl.

30. Yewm otnmuarorcs aMmop(dHbIE BElIeCTBA OT KPUCTAIUIOB?

31. Ha KOHKpETHBIX IpUMEepaxX MOKaKUTE 3aBUCMOCTh CBOMCTB BEI[ECTB OT TUMA KPUCTATITUIECKIX
pelieToK. YKaxkute o0JacTi UX UCIIOIb30BaHMs B MPO(ECCUOHANBHOM 1eATeIbHOCTH.

32. Cdopmynupyiite onpeaeneHne NOHATHH «pacTBOP», «PACTBOPUTEINbY.

33. Ilepeunciute n3BeCTHBIE BaM BUJIbI PACTBOPOB.

34. UYro mokasplBaeT paCTBOPUMOCTbH BelecTBa?

35. Cdopmynupyiite onpeneneHrne NOHATHS «TEIUIOBON 3PPEKT pacTBOPEHUS.

36. Cdopmynupyiite onpeaeseHne NOHATHS «KOHLIEHTPALHs PacTBOPay.

37. Ilepeuncaute OCHOBHBIE CIIOCOOBI BBIPAYKEHHS KOHIIEHTPALMU PAaCTBOPOB.

38. Kakue BeriecTBa Ha3bIBAIOTCS 3JIEKTPOIUTAMU M HedekTpouTamu? [lpuBeaure npumepsl.

N S
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Kpurtepum olileHKH 0TBETOB

Oyenka Kpumepuu

S  «OTIL» OTBeT NOJHBIN U NPAaBUIBHBIA HA OCHOBAaHUM U3Y4YEHHBIX TEOPUI; MaTepral
M3JI0KEH B ONPEIEICHHON JIOTHYECKOU ITOCIIEI0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM: OTBET CaMOCTOSATEIIbHBIN.

4 «xop.» OTBeT NOJHBIN U NPAaBUIbHBIA HA OCHOBAaHUM W3Y4YE€HHBIX TEOPUI; MaTepual
M3JI0KEH B ONPEJICIICHHON JIOTHYECKOU MTOCIIEI0BATEIbHOCTH, IIPA 3TOM JIOITYIIEHbI
JIBE-TPU HECYIIECTBEHHbIE OLINOKH, UCIIPaBJIEHHBIE 110 TPEOOBAHUIO

MPEIO1aBaTeNsl.

3 «YHOBIL» OTBeT NOJHBIN, HO TIPH ATOM JIOIYII[EHA CYIICCTBCHHAs OMIMOKA, UITH HETOJIHBIMH,
HECBSI3HBIMN.

2  «HEYL» [Ipu oTBeTe 0OOHAPYKEHO HEMOHUMAHUE CTYJIEHTOM OCHOBHOTO COJIEP KaHMS

y4eOHOT0 MaTepuala WK JIOMYIIEHBI CYIIECTBEHHbBIE OMMOKH, KOTOPBIE CTY/IEHT HE
CMOT MCIIPABUTh MTPU HABOSAIIMX BOMPOCAX MPENOAABATEIIA.

4.2 HpaKTuquKue 3aJaHUA M0 JTUCHUIIJIMHE

1. Omnpenennure BaJICHTHOCTh M CTEIIEHb OKHCIICHUS aTOMOB B BeriecTBax ¢ popmymamu: Nz, NF3, NHs, H20o,

F2, SO2, SO3, N20O:s.

OmpenenuTe KOJUYECTBA BEIIECTBA: a) a30Ta Maccou 14 ; 0) xene3a maccoit 118 r; B) cepbl maccoii 64 T.

Omnpenenure macey: a) 0,5 moas KOH; 6) 3 Mo HNO3; B) 2 Mosie H2SO4; 1) 0,1 moas FeCls.

Omnpenenure MaccoBbl€ A0JIH 3JEMEHTOB B (hOCPOPHON KHUCTIOTE.

Paccunraiite Maccy aTomMa KUCIOpPO/A, €CIIM OTHOCUTENBbHAS aTOMHAsl Macca ero paBHa 16.

Jaiite xapakTepucTUKYy 1o nepuoandeckoit cucreme Jl. 1. MenzaeneeBa sineMeHTaM C MOPSAKOBBIMU

HoMepamu 12, 26, 47, 53, 80 u §3.

Kax n3meHstoTcst CBOMCTBA JIGMEHTOB B MEPUOJIE, TPYIIE (CIeBa HApaBo)?

8.  Uepes pactBop NaOH maccoii 15 r mpomyctunu cepoBogopoa H2S maccoit 30 r, kakasi cosib 00pazyercs
npu 3toM? OnpenenuTe ee MacCy U KOJIMYECTBO.

9.  Ilpwm B3aumopeiicTBuM 18 T TEXHMUECKOTO CIJIaBa aTFOMUHUS ¢ U30BITKOM pacTBOpa THAPOKCHIA HATPHSI,
Boigensiercs 21,4 nraza  (H.y.). Onpenenure MaccoBYIO JI0JIIO aTFOMUHHUS B HICXOJITHOM CILJIaBe.

10. Omnpenenute 3MeMeHT, MpH NoJHOM cxkuranuu 0,51 T koToporo oopasyercs 1,28 r quokcumaa.

11. Omnpenenure MaccoBYIO JOJIO CEPHI B Cyb(aTe IByXBaJIECHTHOTO MeTaia, 7,2 T KOTOPOTrO IPU PEaKIiH C
n30bITKOM Xstopuaa Oapust oopazoBanu 13,98 r ocanxka.

12.  Jlns nomydeHus ocajka cyiabgaTa Oapusi ObLI B3ST paCTBOP CEPHOI KUCIOTHI C COACpKAHUEM OCHOBHOTO
BemectBa Mmaccoit 490 r. MaccoBast 10151 BBIXOJA COJIM OT TEOPETUUECKH BO3MOXKHOIO cocTaBuiia 96%.
KakoBa macca nmosyueHHoro cynbdara 6apus?

13.  Oo6paser ynoopenus conepxut 80% KCI. KakoBa maccoBast mgosist kanust B epecuere Ha KoO B 3TOM
oOpasre?

14, Jlns yHUYTOKEHUS BPEIHBIX TPHI3YHOB B MOJEBBIX YCIOBUIX UCHOIB3YIOT XJIOP, 3aMOJIHSS UM HOPbI
KUBOTHBIX. XPaHAT U TIEPEBO3AT XJIOP B CTANBHBIX OATIOHAX MO JaBlIeHHEM okoso  6,06-10° Ia.
Paccuunraiite 06beM, KOTOPBIH 3aiiMeT xJ10p Maccoi 50 Kr mpu HOPMaIbHBIX YCIOBUSX.

15. Kakoii 00beM XJI0pOBOOPOAA MOXKET ObITH MoJTydeH u3 40 11 xiopa?

16. Oxcup Banaaus (V) MoxydarT CKUTAaHHEM MOPOIIKa MeTasia B Kuciopoje. PaccunTaiite maccy BaHaaus,
HE0OX0IUMYIO JUTS MOTy4eHUs okcuaa maccoit S0 .

17. Tlpou3soiiaer iy moiHas HEHTpaTu3alvs IPU CIUBAHUH PACTBOPOB, coaepkanux 20 T THAPOKCUAA Kaus U
22,5 T a30THOM KUCJIOTHI?

18. IlpaxTtuueckas padota Nel

19. CocraBbTe 2nekTpoHHYIO popMyrny atoma Tutana Ti, aroma kaamus Cd.

20. CocraBbTe dIIEKTPOHHBIE POPMYITBI AIEMEHTOB C MOPSAKOBBIMU HOMepamu 23, 33. Uem oTinyaroTcs UxX
ANEKTPOHHBIEC (HOPMYIIBI?

21. OOpazen remaruta conepxkut 82% Fe203. KakoBa maccoBast 10114 kefe3a B JaHHOM oOpa3sie?

22. Tlpu aHanu3se cTaiu Ha cOJepKaHUE B HEl yriepoia oOpasel] CriaBa C)KUraloT B TOKE KUCIOpoaa U
yIaBIUBAIOT BBICTUBIIHICS PpHU 3TOM okcu yriaeposa (1V). Onpenenute MaccoByrO 00 yrieposa B
oOpa3siie cranu, ecnu HaBecka ero Opuia 10,00 r, a Mmacca okcuaa yriepona (1V) cocrasuna 0,23 T.
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23.

24,

25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

Jlia npurotoieHus 500 T IEMEHTHOTO pacTBOPA, IPUMEHSEMOI0 B CTPOUTEIBCTBE, CMELIMBAIOT 75 T
nemMeHTHoro nopoika, 300 T necka u 125 T Bogpl. OnpeaenuTe MaccoBbI€ J10JIM KOMIIOHEHTOB B
pacTBope.

Ha npeanpustusix sxene3HoJ0p0oXKHOT0 TpaHCIopTa (TaJibBAaHUYECKHUE 11€Xa, IKOJOTUUECKHUE JTA00OPATOPHH )
JUTS OTIPEJICIICHUS COJIep KaHusl HEPACTBOPUMBIX MPUMECEU B pacTBOPaX WUJIU BOJIE IPUMEHSIOT
¢unbTpoBaHUE. BRIYMCINTE MACCOBYIO JIOJIFO HEPACTBOPUMBIX TIPUMECEH B TaHHOM 00pasiie pacTBopa,
eclIi Macca ocajka Ha GpuibTpe paBHsach 1,2 T, Mmacca pumpTpara — 18,8 1.

B kakoii BeT OKkpacutcs JJaKMyC B pacTBOPE, MOJTYYCHHOM Ipu B3auMojeiicTBuu 40 T ruipokcuia
KaJIBLIMS C COJISTHOM KUCTIOTOM, conepskartieit 40 r xsopoBoiopoaa?

CocraBbTe ypaBHEHHUS JIEKTPOJIUTUUECKON TUCCOIMAIIUH CIIETYIONIUX OCHOBAHHA: THUIPOKCHUIA JTUTHUS
LiOH, runpokcuna crpornust Sr(OH)..

CocraBbTe ypaBHEHUS JIEKTPOJUTUUECKON JUCCOIMAIINH CIICYIONIUX COJIeH: cyab(dara aTtOMUHHS
Al>(SO4)3, kapbonata Hatpus Na,COs.

B 200 mu Bogst pactBopuiiu 4,0 T okcuaa 6apusi. OnpenennTe MacCOBYIO 100 PaCTBOPEHHOTO BEIIECTBA
B pacTBOpE.

Hamnumure nosHble U KpaTKHe HOHHBIE YPaBHEHUSI PEaKIIMi MEXITy paCTBOPAMH: a) XJIOPHUIAA KU 1
HUTpata cepedpa; 0) ruapokcuaa kanus u Hutpata meau (11); B) cynbdara HaTpus u HUTpara 6apus; r)
cynb(dara amrOMUHUS U XJIOpHUIa Oapusl.

CocTraBbTe MOJIEKYIISIPDHBIE YPABHEHUS 110 HOHHBIM YPAaBHEHUSIM: a) Zn?* + 20H = Zn(OH);;

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

B) H" + CN" = HCN;

r) CH3COO + H* = CH3COOH.

Kectkas Boga conepxut ruapokapoonat maraus (MaccoBas noist 0,008%) u ruapokapOOHAT KaTbIIHS
(maccoBas o 0,0012%). Paccunraiite Maccy THAPOKCHIA KaIbIUs, KOTOPYIO HAJ0 100aBUTH K BOJIE
Maccoil 1 T 11 ycTpaHEeHUs )KECTKOCTH.

Omnpenenure Maccy Xpoma, KOTOpast BbIAETSETCS Ha KaToe MPH 3JIEKTPOJIN3e Cylb(ara XxpoMa B TeUEHUE
3-x yacoB npu Toke 12,4 A, eciu BbIxoJ XpoMa 1o Toky paBeH 60%. [IpuBeaute cxemy 3JeKTpon3a
pacTBopa cyib(ara Xxpoma.

CocraBbTe ypaBHEHHsI peakuil, MPOTEKAIOIMINX Ha PaQUTOBBIX 3JIEKTPOIaX MPH IEKTPOIHU3E: a)
pacmiaBa MgCly, 6) pactsopa MgCl..

OnpenenuTe HEM3BECTHBIM IBYXBAJCHTHBIN METAJUI, €CJIM P NPOIYCKaHUU TOKa, CUJION 2 A B TeueHue |
yaca 14 MuHyT 24 ceKkyHJ yepe3 BOJHBIN PacTBOP COJIM 3TOr0 MeTajljia Ha OJJHOM U3 IpaUTOBBIX
3JIEKTPOJIOB BBIJIETUIICA MeTall Maccol 2,94 r. Beixon 1o Toky npuHath 3a 100%.

Onpenenute Maccy MeIM, BBIJICIUBIICICS Ha KaTO/A€ MPU MPOMYCKaHUU TOKa cujiol 2 A B Teuenue 10 MuH
yepe3 pacTBop xiopuaa meau (I1).

C KakuMH U3 epeUYHCICHHBIX BEIIECTB OYAET pearupoBarth: a) ruapokcua Hatpus — H20,
Zn, Oy, Si, P, NO2, ZnO, Al(OH)3; 0) ruapoxcun 6apus — CO2, Oz, HNO3, NaOH, Na;SOs,
FeO, Al,O3, AgCl, CuO;

B) ruapokcu Maraus — SO3, Oz, HCI, NasPOs, NaOH, CuO. Hanwuiiure COOTBETCTBYIOIIHE YPaBHEHUSI
peaKkiuu.

C kakuMM U3 IepevrCICHHBIX BEIIECTB OyAeT pearupoBaTh:  a) cojsHas kucinota — Fe, Hg, P20s, SOz,
Al>O3, Al, Zn(OH)2, NazS0s4; 0) pazbaBnenHas cepHas kuciora — SO3, Fes04, Cu, Mg, CO,
NasPOy4, P20s;

B) pa3baBiieHHas a3oTHas kuciora — Zn, S, CuO, Fe, ZnO, Cu, Al(OH)s, P.

42.
43.
44,
45.
46.
47.
48.

Hamummre cooTBETCTBYIONIME YpaBHEHHS PEAKIIHIA.
CocraBbte paBaenus peakuuii: NaCl—Na—NaOH—Na,SOs—NaNO3.
CocraBbTe ypaBHeHUs peakiuii: S—SO2—H2S03—Na2SO3—NazPOa.
CocraBbre ypaBHenus peaxiuii: Cu—Cu(NOz)>—Cu(OH)>,—CuO—Cu—CuCls.
CocraBbTre ypaBHeHUS peakiuii: ZN—ZnS—ZnCl,—2Zn(NO3)>—Zn(OH)2 —Naz[Zn(OH)4].
CocraBbre ypaBHeHUs peakiuii: P—P205—H3POs—K3POs.
CepHast KMCIIOTa MPUMEHSETCS B TEXHOJIOTUH ISl TPABICHUS METAUIOB (yAaJeHUE TUICHKH OKCHJIOB C
MOBEPXHOCTH MeTaJlIoB). PaccunTaiiTe onTMManbHOE OTHOIIEHHE MACChl KUCIIOTHI B pacTBOpE K

Macce okcuna meau (l1) mpu TpaBneHUM Meau, eciu U3BECTHO, 4TO KUCIOTH O6epércst B 10 pa3 Gonbiie, ueM

TpeOyeTcs 1Mo YpaBHEHHIO PEaKIIHH.



49. MOXHO 71 110 BHEIIHEMY BHUJly OIIPEJIENNUTD, K KAKOMY KJIACCY BEIIECTB OTHOCUTCS IaHHOE BELECTBO?
50. Kakue (hu3UKO-XMMUYECKHE UCCIIeIOBAHUS (OTBITHI) HEOOXOUMO MPOBECTHU C BEIIECTBOM, YTOOBI TOUYHO
OTIPENICTUTH €r0 MPUHAIIICHKHOCTH K:
a) IPOCTHIM BEIIecTBaM; 0) MeTaJlJlaM WJIM HEMETaJLJIaM; B) CJIOKHBIM BELIECTBAM; I') OKCUAM; /) KUCIOTHBIM,
OCHOBHBIM HJIH aM()OTEPHBIM OKCH/IaM; €) OCHOBAHUSAM, KHCIOTaM WUJIH COJISIM?
51. CocraBbte paBHenus peakiuii: NaCl—Na—NaOH—Na>,SOs—NaNO:s.
52. CocraBbTe ypaBHeHus peakiuii: S—S02—H>SO03—NaxSO3—NazPOas.
53.Cocrasbte ypaBHenus peaknuii: Cu—Cu(NO3z),—Cu(OH)>—CuO—Cu—CuCl..
54. CocraBbTe ypaBHeHus peakiuii: Zn—2ZnS—ZnCl,—Zn(NOsz)>—Zn(OH)2 —Naz[Zn(OH)a4].
55. CocraBbte ypaBHeHus peakmuii: P—P>05—H3POs—K3PO4.
56. PaccraBbTe KO3 (HUIMEHTH B YPABHEHUSIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM METOIOM

AJIEKTPOHHOTO OajlaHca, Kak 3TO yKa3aHO BBILIE:

a) KMnOs + H3S + HoSO4= MnSO4 + S + K2SO4 + H20;

0) KMnO4 + K>SO3+ KOH = KoMnO4 + KaSO4 + H20;

B) HBr + KMnO4 = Br, + MnBr2 + KBr + H;0;

r) H2S + KoCr207 + HaSO4 = S + Cra(S04)3 + KoSO4 + H20;

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

e) S+ KCIO3+ H,0 = Cl2 + H2SO4 + KzSOs4;

k) HCIO4+ SO, + H,O = H,SO4+ HCI,

3) Mg + H2SO4 = MgSQO4 + S + H20;

n) FeCl, + HCIO4 + HCI = Cl, + FeClz + H20;

K) I2+ KOH = KlOs + Kl + H20;

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

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

H) SOz + K2Cr,07 + H2SO4 = Cr(S04)z + K2SO4 + H20;

o) FeS + Oz = Fe203 + SO».
57. Onpenenure 06beM BoI0pOa (MMPYU HOPMAJIBHBIX YCIIOBHSIX), BBIACIICHHBINH TPH B3aUMOJICHCTBUM C COJITHOU
KHCJIOTOM aJIFOMUHUSA MAacCoM 5 T.
58. Ilpaktuueckas padora Ne3 B hopmMe MPaKTUIECKOM MOATOTOBKH
59. M0HO J11 CUMTATh KOPPO3UEH ClIeyIolue MPOLECChl: a) OKUCICHHE JKeje3a MPH IEKTPOCcBapke; 0)
B3aMMO/ICHCTBUE IIMHKA C COJITHOM KUCIOTON IIPU MOJIyY€HUH pacTBOPA Ui TPABJICHUS METalla B X0/1€ MasHUsl.
JlatiTe 000CHOBaHHBIIN OTBET.
60. byzaer nu 3aIMILEH XKeIe3HO0POKHBIA MOCT, BHIIIOJTHEHHBIM U3 CTANIN, OT JIEKTPOXUMHUYECKON KOPPO3UH B
BOJIE, €CJIM Ha HEM YKPENUTb IUIACTHHY U3 APYroro MeTajuia: a) MarHus; 0) CBUHLA; B) HUKENs?
61. K pactBopy, coaepxarniemy 27 r xinopuna meau (I1), nobaBwmu 14 1 xene3nsix omwiok. Kakas macca meau
BBIJICNIUIIACH B pE3yabTaTe 3TOH peakuuu?
62. Oxkcua Xxpoma, IPUMEHSAEMbIN B COCTaBE MACTHI JUIsl IOJIMPOBKU MMOBEPXHOCTHU JIeTanel, coaepkut 68,42%
xpoma. OnpenenuTe cTerneHb OKUCIEHUs XpoMa U GopMyy OKCUIA.
63. dropu aNOMUHUS, TPUMEHSIEMbIN B POU3BOJICTBE IMAaJIeH, MOTYJYa0T HEUTpalu3aluel THAPOKCH 1A
ATIOMHUHHUS TJIABUKOBOH KUCIOTON. PaccunTtaiiTe MaccoByro 101110 PTOPOBOJOPOIa B KUCIOTE, €CIIH Ha
B3auMoeiicTBre ¢ 200 r TUAPOKCH I ATFOMUHHUS MTOTPeOoBasioch 405 T MJIaBUKOBOM KHUCIIOTHI.
64. MaccoBsle 71011 IpUMecel B Yyr'yHe COOTBETCTBEHHO PaBHBI: yriepoaa — 4%, kpemaus — 1,5 %, dpochopa —
2,2 %, cepbl — 0,2 %. Paccunraiite 00bEM Knciopoaa (H. y.), KOTOPbIl HEOOXOAUM ISl OKUCIIEHUS YKa3aHHBIX
npumecen B uyryHe maccou 500 kr.
65. OOpa3zer yyryna Maccoii 8,2 T paCTBOPWIIH B COJISTHOM KUCIIOTE, U IIPH 3TOM BBIIEIUIOCH 3,2 J1 BOJOpOIa
(1. y.). Cunras, 4TO CIUIaB HE COJIEPKal HUKAKUX MOCTOPOHHUX METAJNIMYECKUX U HEMETAITMYECKUX
MpUMECeid, pacCYMTaiiTe MacCOBYIO JOJIO yIiiepoia B JaHHOM 00pasIle YyryHa.
66. JTabopaTtopHas pabota Ne6
67. Kakue u3 BemecTs, GOpMyIbl KOTOPBIX MPUBEICHHBI HUKE, SBISIOTCS U30MEPAMHU:

CHz;7CHz~CH;—CH3CH, CH3;=CHz~CH;—CH,

a) ; r) ;
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68. HazoBute yriaeBoaoposl, GopMysibl KOTOPBIX IPUBEIEHBI HUXKE!
ok
CHy CH—CH—CH, CH—CH—CH;-CHCH,
a) CH; CH, : 5) CH;=CH—CH, CH, ;
CH, CH, Cafts CH,
CH;- CHyCH—C—CH—CH,~ CH, CH—C—C—CH;
» CH, CH, ; . CH, CH,

69. Haruimure cTpykTypHBIE POPMYIIBI CIEIYIONTNX YTIIIEBOIOPOJIOB:

70. a) 2,2-numetnimponas; 0) 2,2,4-TpUMETUIITICHTaH;

71. B) 2-metmin-3-3tundyran; 1) 1,3-numeTmioyTaH.

72. CocTaBbTE YpaBHEHUSI PEAKIINM, XapaKTEPHbIE 111 XUMHUYECKUX CBOMCTB 3TaHA.

73. OxapakTepu3yiTe pu3nUecKre CBONCTBA MPEACIbHBIX YIIIeBOI0POI0B, cocTaBa C3Hg n CsHiz. YikakuTe ux
MPaKTUYECKOE MPUMEHEHHNE Ha JKEJIe3HOIOPOKHBIX 00BEKTaX.

74. CocTaBbTE YypaBHEHUSI PEAKIIHI, COTIACHO CXEME:

75. C - CH4 — CH3Cl — C2Hg — COa.

76. Onpeaenute 00beM KUCIOPOaa, HE0OX0AMMOTO0 1JIs 1moTHoro cropanus 200 r meHTaHa.

77. Macca CKMKEHHOTO rasza B OalljloHax JUisi TEXHUYECKOTO UCTOIb30BaHUS Ha MPEATPUSTHIX
KEJIE3HOJOPOKHOTO TpaHCHOpTa cocTaBiseT okoJio 10 kr. Paccunraiite 00beM Bo3Tyxa, HEOOXOAUMBIH 17151
CKMTaHUs 3TOTO KOJIMYECTBA rasa, rmoJjiarasi, 4To €ro OCHOBHOM cocTaB — nponas. Kakoit 06beM yriiekucioro
ra3a mpu 3ToM BbLaenuTcs? PacueTsl mpuBeInTe K HOPMaJIbHBIM YCIOBHSIM.

78. PaccuuTaiite 00beM BO3lyXa, HEOOXOAUMBIH JIJIsl CTOpaHuUs Ta3000pa3HOT0 TOIUIMBA, IPUMEHSIEMOTO B
TEIIOBO3HOM X03siicTBe, 06beMoM 1 M3 c 06beMHBIMH H0TAME MeTaHa 91%, sTaHa 4%, Bogopoaa 2%, a30Ta u
OPYIUX HErOproYux razos 3%.

79. CoctaBbTe ypaBHEHUS PEaKIINii, COTTIACHO CXEMaM:

a) CHs4 — C2Hs — CoHs — COo.

6) C2Hs— C2HsCl — C2Hs — CoHsOH.

80. Ompenenute 00beM ITHIIEHA, 00PA3YIOMIETOCs MPH JIETUIpaTalliy ATUIIOBOTO crupta Maccoit 200 r, ecnu
BBIXOJ1 TpoyKTa cocTaBUT 80% OT TEOPETUUECKH BO3MOKHOTO?

81. Onpenenute 00beM ITHIIEHA, KOTOPBIH HEOOXOAUM IS MOTydeHus: 126 Kr okcua STUJIeHA, YYUTHIBAs, YTO
MIPOU3BOJICTBEHHBIE NTOTEPHU ITUIIEHA COCTaBIISAIOT 10%.

82. Onpenenute Maccy Opoma, He0OX0AUMOTo I rosrydeHus 1,2-aubpomasTtana u3 17,5 r sTueHa.

83. CocraBbTE ypaBHEHUS PEAKIIMM, COTJIIACHO CXEMaM:
a)CaCO3 — A — CaC; — CoHo — CsHg;

CH,— CH,Cl— C,H,— C,H,— CH>=CHCI — (—CHZ—(liH—)n;
0) Cl

84. HazoBute 001acTi NpUMEHEHUS alleTHIEHa, €r0 TOMOJIOTOB U IIPOU3BOIHBIX HA MPEANPUATHSIX
KEJIE3HOJOPOKHOTO TPAHCIIOPTa.



85. Onpenenute 00beM aneTUiIeHa, HEOOXOJMMOTO IS TOJTydeHus | KT BUHIIIXJIOpUAa, pH Bbixoae 90% ot
TEOPETUYECKH BO3MOXKHOTO.
86. Ompenenute 00beM BOJOPOIa, TpeOyemMoro s moaydeHus 134 1 3TaHa nmpu THAPUPOBAHKUH AllCTHIICHA.
87. Onpenenute 00beM aleTUIICHA, KOTOPBI MOXHO TOJIYYUTh U3 KapOuIa Kaneius Maccoi 15 xr. Ecnu nons
npuMeceil B kapouze Kajablus coctaBisier 15%.
88. OmpenennTte 06BEMBI alleTHIIEHA U BOJOPOA (H. y.), 06pasyromerocs mpy kpekunre u3 1000 m3
IIPUPOJIHOTO Ta3a, cojepxauiero 96% merana.
89. CocTaBbTe ypaBHEHUS PEAKIIUM, COTJIACHO CXEME:

a) CH4 — C2H2 — CsHs — CsHao.

0) CaCO3 — CaO — CaC; — C2H2 — C2Hs — C2HsCl — C4Hi1o — muxmoOyras.

B) CHs— CH3Cl — C;Hs — C2HsCl — C3Hg — A — CsH14 — CsHs — CeHsNO:s.
90. Onpenenure Maccy HUKJIOreKCaHa, HEOOXOIUMOTO — Ui MoytydeHus 2,43 Kr 6eH30J1a IpU peaKkIuu
neruapupoBanus. Kakoii raz u B kakom o0beme odpazyercs?
91. Kak, ucxoss u3 Merana, nmoxyautb 6enzos? Onpeaenure 00beM MeTaHa, HEOOX0IUMOTO JIJIs TIOJTyYeHHS 8,2
r OeH3o1a 0e3 yyeTa noTepb.
92. CocraBbTe CTPYKTYpHBIE (HOPMYJIBI CIEAYIOIINX BEIIECTB:

a) 2,4,6-tpumeTtunoenson; 6) 1-metnmn,4-nu300yTuin0eH30I;

B) 1,4-u3onponunOeH3ot; ) 2-MeTui,3-3THI0EH30.
93. Kakast macca 6eH307CyIb()OKUCIOTH ToTyduTces pu aeiicteun 200 M1 94% -Horo pactBopa H2SO4 (p =
1,83 r/cm®) Ha Genson?
94. U3 anerriiena oobemMoM 23 11 (H. y.) momaydmin 0eH3oJ Maccoit 16 1. Onpeaenurte MporieHTHBIA BBIXO/T
HUTpOOEH3071a.
95. Macca CKMXKEHHOTO Tra3a B 0ayUIoHax I OBITOBOIO MCHOJIB30BaHU cocTaBiieT okoJio 10 kr. Paccunraiite
00BeM BO3yXxa, HEOOXOIUMBIN JUIA CXKUTaHUS ATOTO KOJIMYECTBA rasa, IoJjiaras, 4To ero OCHOBHOU COCTaB —
npomnad. Kakoit 00beM yriaekucioro raza mpy 3TOM BBIICIUTHCS? PacueTsl mpuBeIuTe K HOPMaJIbHBIM
YCIIOBUSM.
96. Harummure cTpykTypHbIe POopMyITbl n30MepoB ciupToB coctaBa CsH11OH. JlaliTe uM Ha3BaHUsI.
97. CocTaBbTe ypaBHEHHE PEAKIIUMA, XapaKTEPHBIX JIJIsI XUMUYCCKUX CBOMCTB Iporanoia-1 u 6yranomna-2.
98. CocTaBbTe ypaBHEHUSI PEAKIIHI, COTJACHO CXEMaM:

C2He — C2H4 — C2Hs0H — C2HsONa.

0
=
CH; CH,C1=> C,Hy C,H,Cl— C,H0H—>CH-CT

CaC0O3 — CaCy; — CoH2 — CoHs4 — CoHsOH.

99. CocTaBbTe ypaBHEHUS PEAKLUH, COTJIACHO CXEME:

100. a) CoHs — C2HsCl — CaHs — sTHICHIIMKOIB.

0) TUJIECHIVINKOJIb — 1,2-AUXJIOpITaH — aleTHIIeH — OEH3011 — YIJICKUCIIBIN ras3.

101. PaccumraiiTe Maccy 3TUJIOBOTO CIIUpPTA, MPUOBIBILIEr0 Ha CTaHIUIO b., eciiu npu oTnpaBKu cO CTaHIMK A. B
nuctepHe 0bu10 90 TOHH 3TaHOJIA M IPU TPAHCIIOPTUPOBKHU ero norepu cocraBuiu 0,2 %.

102. Kakoit 06beM Bozyxa, conepxariero 20% Kucnopoaa, noTpedyercs A CTOpaHUs: a) 5 MOJIb METaHOIIa;
6) 2 MoJb pomnaHoa?

103. TIpu B3anmonericteun 180 r 3TaHOIIAa C THAPOKCUAOM HaTpus nosydeHo 210 r aTaHosITa HATPHUS.
Onpenennre NpOLEHTHBIN BBIXOJ ATAHOJIATA HATPUSI OT TEOPETUUECKH BO3MOKHOTO.

104. B xayecTBe aHTH(pH3a B paglaToOpax CUCTEM OXJIAXKICHHs IBUTAaTeNIel BHYTPEHHETO CrOpaHus
MIOABMKHOTO COCTaBa JKEJIE3HOI0POKHOTIO TPAHCIIOPTA MCIIOIb3YETCS ATHIIEHTITINKOIb. COCTaBbTE ypaBHEHUS
peaxkuuil NoJy4eHHs] STUIICHIVIMKOJIA U3 dTaHa.

105. Kakoit 06eM BOAOPOa MPU H. y. MOXKHO BBIJICTUTh METATMUECKUM HaTpueM U3 1 Motk raumepuHa’?
106.C kakuMH U3 IEPEUUCIICHHBIX BEUIECTB Oy/IeT pearupoBaTh (GeHOI: HATPHil, XJI0p, OEH30J1, a30THAS
KHCII0Ta, OKcUA Kanplusa? CocTaBbTe ypaBHEHUSI BO3MOXKHBIX pEAKIMN U HA30BUTE X IPOAYKTHI.

107. CocraBbTe ypaBHEHHS PEAKLIUM, COTJIIACHO CXEMaM:
a) C2Hs — C2H2 — CsHs — CsHsCl — CsHsOH —2,4,6-tpubpompenont.
0) CHs — CH3Cl — C2Hg — CoHsCl — C3Hg — CsH1s — CeHe — mmxpuHOBas kuciora.



108. Onpexnenure maccy Opoma, KOTOPBIi moTpedyercs A nonydeHuss 233 r 2,4,6-tpubpompenona.

109. Onpenenute MaccoByrO 10110 (PEHOISATA HATPHUS, B pacTBOpe Maccoit 232 T, eciu ipopearuposaio 21 v
(dheHoIa ¢ TUAPOKCUIOM HATPHSL.

110. Onpenenure maccy eHosa, KoaumuecTBoM BemecTa 0,5 Mob.

111. IlukpuHOBask KUCIOTA, 0OPA3YIOIIAsCS IPU HUTPOBAHUH (DEHOJIa KOHIEHTPHUPOBAHHON a30THOM KUCIOTOW U
SIBIISIFOIIASICS B3PBIBUATHIM BEIIECTBOM, UCIIOIB3YETCS B IOPOIKHO-CTPOUTEIBHBIX padOTaxX MpH MPOKIIAIKE
KEJIE3HOIOPOKHOTO TIOJIOTHA B TPYIHOIIPOXOIUMBIX paiioHax. OmpenenuTe Maccy a30 THOM KHCIIOTHI,
3aTpavyeHHYIO Ha HUTpoBaHuEe (peHora Maccoii 18,8 T, mpuBosiee K 00pa30BaHUIO MUKPUHOBOM KHCIIOTHI.

112. HazoBure BemecTBa 1no popmysnam:

O (|:H3 0O
=
CHzCH-CH- CT CH,—C—C—cZ |
N CH, ) CH, ;
-0
CH;~ CH—CH,—CH,~CZ 4O
¢H " “H

6) 3 ; 1)

113. CocraBbTe ypaBHEHUS PEaKLIUM, XapaKTEPHBIX JUIS albJAECTUI0B HA IPUMEPE IMPOTIaHAIIS.

114. KakoBsI criocoObl ToJydeHust anbaeruaos? [IpuBeaute COOTBETCTBYIONINE YPABHEHUS PEAKITUN TTOTYICHHS
OyraHas.

115. Kakue peakuu sSBISIOTCS KaYECTBEHHBIMH JUTSI ONIPEIEIICHNS AlIbIErUA0B B pactBope? OTBeT
MMOATBEPANTE YPABHEHUSIMH PEAKIIMIL.

116. CocTaBbTE ypaBHEHUS PEAKIIMH IMOJTUMEPHU3AIUN U TTOJMKOHICHCANH (OpMalibIeTua.

117. CocTaBbTe YypaBHEHHUS PEAKIIUM, COTJIACHO CXEMaM:

o 0
C,Hg— C,H.Cl— C,H,O0H— CH,~CZ o CH3—C<OH
a)

@)
=
CH~ H—C<He CH,OH— CH,Br — C,H.— CO,

118. C xkakuMu U3 MepeUrCIICHHBIX BeliecTB pearupyet mpomnadais: NHs, CH3OH, HCN, Cu(OH)2, Na, O,
aMMUaYHbIN pacTBOp okcujaa cepedpa? CocTaBbTe ypaBHEHHsI BO3MOXKHBIX PEaKIIUi U HA30BUTE UX MPOTYKTHI.
119. Kakas macca TexHMYECKOTO KapOuaa kanblus, coaepxaniero 20% npumeceit, notpedyercs s MOIydeHus
26,4 T YKCYCHOTO aJlbJETH/Ia, €CIIM BCE PEAKIUU IPOTEKAIOT C BBIXOAOM Ipoaykra 80%?
120. ITpu B3aumoieiicTBuu 3Tanona macco 9,5 r ¢ okcupom menu (1) momydnnu anbaerua, Mmacca KOTOpPOTo
cocraBuina 7,4 r. PaccuuTaiite MaccoByro 010 (B %) BBIXO/1a aJIbJIETHIA.
121. [Ing kaTanuTHYECKOTo TuapupoBanus 17,8 r cMmecu MypaBbHHOTO U YKCYCHOTO allbJIETUJIOB JI0
COOTBETCTBYIOIIUX CIIUPTOB noTpedosanoch 11,2 1 Bomopoaa (H. y.). Onpenennure MacCOBYIO JI0TI0 KaXkI0TO
aJbJIETH/Ia B CMECH.
122. Hanmumure cTpyKTypHBIE (POPMYIIBI CIIEIYIOMINUX KETOHOB:
a) 2,2-TMMEeTUITNEHTaHOH-3; 0) METHJISTUIIKETOH; B) 3-MeTUIOyTaHOH-2.
123. CocraBbTe ypaBHEHHS peaKinii, XapaKTEPHBIX IJIsi KAPOOHOBBIX KUCIOT Ha MPUMEPE MPOMTUOHOBOI
KHUCIIOTHI. [IpuBennTe cOOTBETCTBYIONINE YPABHEHHS PEAKIIUH.
124. HanuimuTe ypaBHEHHE PEAKIIMH MOTYUYEHUsI aKPUIIOBOM KUCIIOTHI.
125. CocraBbTe ypaBHEHUS peaKIIHii MOJTy4eHUsI YKCYCHON KUCIOTHI U3 He(TH.
126. CocraBbTe ypaBHEHHS PEAKIIMH, COTJIIACHO CXEMaM:
_0 _0 _0 _
CH,— CH3—C\He CHOH— CH, — CH3—C\H% CH3—C\OHe CH3_C\ONa
a) ' 0)
O

0 0
CH4ﬁH—CfHﬁ CH,OH — CHBr ﬁCZHGACH3—C<H% cHs—ciOH



127. MypaBbuHasi KUCIIOTA, TIOAOOHO ajbJIerHaM, JaeT PEakIuio «cepedpssHoro 3epkana». CocTaBpTe
ypaBHEHHE 3TOH peakiuu. XapakTepHa JIM OHa JUIsi Apyrux KapOoHOBBIX KUcI0T? OTBeT 00ocHyiTe. Kakas
Macca cepedpa obpasyercs npu okucieHun 5 moas HCOOH?

128. CocraBbTe ypaBHEHUS peaKIHid dTepUPUKAIIMA MEXKIY: a) YKCYCHON KUCIOTOW U OyTaHOJIOM; 0) MaCISTHOM
KHMCJIOTOM U IPOIIaHOJIOM; B) MypaBbUHOU KHCJIOTON M 3TAHOJIOM.

129. OnpesienuTe Maccy yKCYCHO# KHCIOTHI, HOJTydeHHOH okucnenneM 5 m° Gyrana no cxeme: CaHio + O —
CH3COOH + H:0.

130. 13 anerunena Ha OCHOBE peakiuu KydepoBa mosyqaroT yKCycHYI0 Kucioty. Kakoit o0bem anermieHa
notpedyeTcst Ui moyrydeHus 125 T yKCyCHO# KHUCIOTHI?

131. Onpenenute Maccy aleraTa HaTpHsi, 00pa30BaHHOTO MPU HEUTpaIU3aUK T’UAPOKCUIA HATpUsl Maccoil 16 T
YKCYCHOM KHCJIOTBI Maccoil 45 r.

132. I1pu TpaHCTIOPTHPOBKE YKCYCHOM KHCIOTHI Maccoi 90 TOHH B CHEIMaTN3UPOBAHHOM BaroHe Ha
nepepabaTeIBaroliee npeanpusTiue npuodsuio 89, 6 T BemiecTBa. OnpeaenuTe MacCOBYIO JA0JIO MOTEPb.

133. CocraBbTe ypaBHEHHS peaklUil dTepudukaiy MexIy: a) MacasHOM KMUCIOTON U MPOMAaHOJIOM; 0)
BaJIEPUAHOBOM KHCIOTON U METAHOJIOM; B) YKCYCHOM KUCIIOTON U OyTaHOJIOM.

134. CocraBbTe ypaBHEHHS peaklUii TMAPOIU3a: a) MPOMUIOBOT0 3GUpa YKCYCHON KUCIOTHI; 0) METUIIOBOTO
3¢upa MEHTAaHOBOW KUCIOThI; B) 3TUJIIOBOTO 3QHpa MPONUOHOBON KUCIOTHI.

135. CocTaBbTe YypaBHEHUS PEAKIIUN COTJACHO CXEMaM:

0 0
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136. CocTtaBbTe cXeMy MOJY4CHUS dTUIIalleTaTa U3 3TaHa. Hanumnre ypaBHEHUS COOTBETCTBYIOIIMX PEAKIUMA.
137. Onpenenute Maccy cliokHOTO 3¢upa, oopazoBaHHoro 100 r yKCycHOU KUCIOTHI B 118 T METHIIOBOTO
crupTa.

138. Byrunaierat BXOJUT B COCTaB MeHTa(TaIeBbIX SMaJCH, UCIOJIb3YEMbIX JUIsl OKPACKU MAaCCAKUPCKUX
BaroHOB ¥ JIOKOMOTUBOB. OIpeAenuTe ero MPOIEHTHBIM BBIXO/I, €CIIH IMPU B3auMoAeHCTBUYU 48 T OyraHoa u 72
I' YKCYCHOM KHCIIOTBI MOTYYHIH 74 T CJIOKHOTO 3dupa.

139. Bolunciure MakCUMalIbHO BO3MOKHBIHM BBIXO/ METUIIOBOTO A(pUpa MypaBbUHOMN KUCIOTHI, €CIIN JIJIs
peakuuu 66110 B3sTO 40 T KMCIOTH 1 20 T criupra.

140. Kakue cBoiicTBa XapakTepHsbl 1 xKUpoB? Hanuiinre ypaBHEHUsT peakLuid.

141. B uem cymHOCTh TUapUpOBaHUs KUpoB? Hanuiure ypaBHEHHE peakliy U YKaXKUTE, TI€ UCIOJIb3yeTCs
3TOT MpPOLECC.

142. Kak MOXHO NpeBpaTUTh KUJIKUN KUP B TBepAbI? Hanumure ypaBHEHHE peaKinu.

143. Hanumure CTpyKTypHYIO (GOpMYIY CI0KHOTO 3upa, 00pa30BaHHOTO TTUIEPUHOM U OJICMHOBOM,
CTEapUHOBOM U MACJISIHON KUCIOTaMHU.

144. Onpenenute Maccy IMHIepUHA, KOTOpas 0Opa3yeTcs MpH MIEeT0YHOM OMBUICHHH TBEPIOTO KHpa Maccoi
220T.

145. Topuuto xupa, B COCTaB KOTOPOTO BXOJUT TOJIBKO OJIEMHOBAsI KMCIIOTA, MIOBEPIIIA TUAPOIU3Y BOJIOM.
Omnpenenure Maccy B3STOrO TpHOJeaTa, €CId U3BECTHO, UTO JUISI HUTPOBaHUS 00pa30BaBIIEToCs IIHIIEpHUHA
noTpeboBanoch 450 T a30THON KUCTIOTHI.

146. Onpenenute Maccy cTeapUHOBOM KUCIIOTBI, OJy4eHHOU U3 250 T MblIa, IEHCTBUEM CEPHOM KHCIOTHI.
TeopeTnueckuii BBIX0J CTEAPUHOBOM KUCIOTHI coCTaBisieT 92%.

147. KakuMu XUMHUYECKUMHU PEAKLIUSIMU MOKHO TOJATBEPIUTD, YTO TIIFOKO3a — albACTUIOCTUPT?

148. HazoBute 0CHOBHBIE CIIOCOOBI MOJTy4eHUS TIIOKO3BL. [IpuBeIuTe ypaBHEHHs peakinil.

149. IloarBepauTe mpolece MOTYYeHHS TIIFOKO3bl U3 Kpaxmaia U LUEJUII0JI03bl YPABHEHUSIMU XUMHUYECKUX
peakuuii. Kak onpeaenuts kpaxmaia B pacTBOPE UM cMecu?

150. CocTaBbTe ypaBHEHUS pEaKLUi COTJIACHO CXEMaM, YKaKUTE Ha3BaHUSI BEIIECTB:

a)



0] @)
CH;— H=CZ = CgHy,0y = CHOH — CH~CT | — CH;=CT

OH OCH

25"
0) (CeH1005)n — CsH1206 — CO2 — CsH120es.
151. CocTraBbTe ypaBHEHUS CIACAYIOUIMX PEAKIIUN C yHACTHUEM LEIUIIOJIO3BI: a) TUAPOIIN3a; O) TOPSHHUS; B)
HUTPOBAHUS N30BITKOM a30THOM KHUCIOTHI. HazoBUTE 00Opa3yroniuecs BEmecTra.
152. Onpenenure 00beM YriIeKUCIOTO ra3a, 00pa3yONIUICs MTPU TOJHOM OKHUCICHUHU 2 MOJIb TJIFOKO3BI.
153. Onpenenute 00beM BoAOPOa (H. Y.), KOTOPBIA MOTPEOYETCs Il BOCCTAHOBJICHHSI 3 MOJIb TJTFOKO3HI B
CIUPT.
154. Onpenenute Maccy IIIOKO3bl, HEOOX0IMMOM /Ui nosydenus 11,2 i1 aTuieHa (H. y.) B pe3ysbTare AByX
MOCIIEAYIONUX POIECCOB — CITUPTOBOTO OPOKEHUS M JeTHAPATAUU 00pa3yronierocs cnupra. Berxox stunena
coctanisieT 50%.
155. PaccunTaiite Maccy 3TaHoja, KOTOPYIO MOKHO noyduTs U3 100 kr kaprodens. [IponsBoicTBeHHBIE
noTtepu cocraBisioT 18%.
156. Onpenenute Maccy TPUHUTPOLEILIIONO3bI, €CIIH IS €€ IMOJIyUYEHUsI U3pAacX0A0BaHO | T LIEJITI0NIO3bI.
157. PaccumnTaiiTe Maccy TpualeTaTa IeJUTI0JIO3b], MOJYYeHHYIO U3 2 T JPEBECHBIX OMIIIOK, coaepKanmx 55%
1eJuTr010361. [Ipon3BOICTBEHHBIE TIOTEPU COCTABIISIOT 72%.
158. C xakuMu H3 MepedyrCaeHHbIX BemecTB pearupyet metuiaamun: Na, H2O, HBr, KOH, H2SO4, Oz, Cla.
Harmmmnre ypaBHeHUS peakui.
159. Hanummure cTpykTypHbIE GOPMYIIbI CIETYIOIMINX aMUHOB:
160. a) nuMeTunamMuH; 0) MEHTUINPONHIITHIIAMUH;
161. B) OyTriiaMuH; T') OyTUIMETHIIAMUH.
162. CocraBbTe ypaBHEHHS pPEaKIIMiA, C TOMOIIBIO KOTOPHIX MOKHO MOJTYYUTh: a) MPONUIIAMHH; 0) STUIaMHH.
163. CocTaBbTe ypaBHEHUS PEaKIIUi, XapaKTePHbIE I XAMUYECKUX CBOMCTB: a) TUATHIIAMHUHA; 0)
MPOMUJIAMUHA; B) TUMETUIIAMUHA; T) METUIITUIIAMHUHA.
164. CocTaBbTe YpaBHEHUS PEaKIHil, COTJIACHO CXEME:
165. CoHy— CeHe — CeHsNO2 — CsHsNH2 — CH3CeHsNHo.
166. Onpenenure 06beM azoTa (H. y.), KOTOPBIM 00pazyeTcs Mpu CropaHuy dTUIaMuHa 00beMoM 40 11 1
cozepxkaHueM 2 % HEroproyux NpruMecei.
167. Onpenenure MEPBUYHBIA aMUH, ITPH TIOJIHOM CKMTaHUM KOTOPOTO Maccoit 25 r moiydeH ra3 ooremom 4,74
1 (H. y.), HE MOTJIOUIaeMbIi PACTBOPOM ILIETIOYH.
168. CocTaBbTe ypaBHEHUS peakLUUid, C TOMOIIBIO KOTOPBIX MOKHO MOJIYYUTh AHWIMH U3 METaHa.
169. CocTtaBbTe ypaBHEHUS PEAKIIUM, XapaKTEPHBIC 11 XUMHUYECKUX CBOMCTB aHWJIMHA.
170. AHMIMH WHUPOKO NPUMEHSIOT B IPOU3BOJCTBE KPACUTENEH, BCIIOMOraTEIbHbIX BEIIECTB ISl PE3UNHOBOM
MIPOMBIIIJIEHHOCTH, MOJIY4YEeHUS MOJTUMEPHBIX MaTepHalIOB, HAXOAALIUX CBOE MECTO B OTPACIIAX
KEJIe3HOJOPOKHOTO X03sicTBa. OnpeaenuTe Maccy aHUINHA, KOTOPbIH mosydeH u3 210 r HuTpoOeH3ona, eciu
ero Berxoj coctaBmi 80%.
171. C kakuMu U3 TIEPEUMCICHHBIX BEIECTB pearupyeT amuHonponuonosas kuciaota: K, NaOH, KCI, H20, Br»,
H2S04, CH30H, C2HsCOOH. Hanummute ypaBHeHUs peakiuii.
172. Hanumure CTpyKTypHBIE (POPMYIIBI CIETYIOIINX AMHUHOKHUCIIOT:
a) 0-aMHHOIIPOTIMOHOBOM; 0) B-aMHUHOMACIISTHOM;
B) Y-aMHHOIIEHTaHOBOM.
173. CocraBbTe ypaBHEHHS peaKitii, C TOMOIIBIO KOTOPHIX MOKHO MOJTYYUTh: a) TTUIHMH; 0) alaHUH; B) CEPHH.
174. CocraBbTe ypaBHEHUS PEaKIIMii, XapaKTEpHbIE 7151 XUMUYECKUX CBOMCTB: a) CeprHa; 0) IIUIIMHA; B)
TU3UHA.
175. Kak nosy4uTh 0-aMUHOIIPONMOHOBYIO KUCIIOTY U3 IIPOIAHOJIa B HECKOIBKO cTaauii? [IpuBenure
COOTBETCTBYIOIINE YPaBHEHHUSI pEaKIIUil.
176. CocraBbTe ypaBHEHHS PEAKLIUN, COTJIACHO CXEME:!
177. CoHs — CoHg — CH3COOH — CH>CI-COOH — CH2NH,—COOH —
178. CH2NH>—COOCHz.
179. CocraBbTe cxeMy peakiiuu oOpa3oBaHUs TPUIENTH/IA U3 aMUHOOYTAaHOBOM KUCIIOTHI.
180. Ompenenute Maccy METUIOBOTO A(UPa AMUHOTIPOTTMOHOBON KUCIIOTHI, €CJIM B PEAKIIUIO BCTYMUJIO 3 MOJb
aMUHOIIPOTIMOHOBOM KHCIIOTBHI.
181. Onpexnenute MacCOBYIO JOJIO a30Ta B ITHJIOBOM 3(hrpe aMUHOMACIISTHONW KHUCIIOTHI.



182. Onpexnenute Maccy aMUHOYKCYCHOW KUCIIOTBI, €CIIM IIPU €€ HEeHTpann3auuy u30bITKOM pacTBOpa
IUAPOKCUAA HaTpust oopazoBanock 29,4 r conu. MaccoBas 10715 BeIXo1a coJid cocTaBuia 73%.

183. TTonnamMu1HOE BOJIOKHO 3HAHT MOJY4arOT IyTEM HOJUKOHACHCAMM aMUHOSHAHTOBOM KUCiIoThl HaN—
(CH2)e—COOH. CocraBbTe ypaBHEHHE COOTBETCTBYIOIICH PEaKIUH.

184. Kak oOpasyercs nentuaHas cBa3b? [IpuBeaure npumepsl 00pa3oBaHus IMIENTHA U TPUIICTITUIA.

185. HazoBute xapakTepHbI€ IBETHBIEC PEAKIIUU OCIIKOB.

PaboTa MammHMCTa OTHOCHUTCS K TSDKEJIOMY (pu3nueckoMmy Tpyay. [103ToMy B CyTOUYHBIH palioH MalIMHUACTA
JOJKHO BXOJUTH B cpeaHeM okoto 150 r 6enka, Heo0X0AMMOTO Il COXpaHEHHUsT a30THCTOTO PABHOBECHUS B
opranusme. OnpenenuTe MUHUMAJIBHYIO MOJISIPHYIO Maccy Oelika, B coctaB KoToporo Bxoaut 0,16 % cepsil,
€CITH TIPEATIOJIOKUTh, YTO B €0 MOJICKYJIE COJIEPIKUTCS TOJIBKO OJHMH aTOM CEPbI

Kpurepun onieHKkn NnpakTH4ecKuX 3alaHU il

Ol{eHKa Kpumepuu: npasuibHoO 6blNOJIHEHHblIE 3a0anus

) «OTIL» PabGora BbIMOIHEHA TMOJIHOCTBIO; B JIOTUYECKHX PACCYKJEHUSAX U
000CHOBAaHMU pEIIEHUs HET MPOOEIOB W ONIMOOK; B PEHICHUM 3a/1ad HET
MaTeMaTHYeCKUX OIIMOOK (BO3MOKHAa OJlHA HETOYHOCTh, OIUCKa, HE
SBIIAIOIIASACS  CIIEACTBHEM HE3HAaHUs WM HEINOHUMaHUs  y4eOHOro
MaTrepuala), HeT OUIMOOK B HaMCaHUHU POPMYIT XUMUYECKUX COCTUHEHUI.

4 «XOp.» PaGoTa BBITIOJTHEHAa TMOJHOCTHIO, HO OOOCHOBAaHWSI IIATOB PEIICHHS
HEJ0CTAaTOYHBI (€CIM yMEHHE OOOCHOBBIBATH DPACCYXICHHUS HE SIBJISLIOCH
CHelHalbHBIM 00BEKTOM MPOBEPKH); JOMYyIIEHa OJHA OIIMOKA WK JBa-TPH
HEI0YeTa B PUCYHKaX, XUMHUYECKUX (GopMysax (€ciu 3TU BUILI PabOTHI HE
SIBJSUTUCH CTICIIHAIBHBIM 0OBEKTOM IMPOBEPKH).

3 «YIOBIL» JomymieHsl 6oee oaHON OMMOKK win Oojiee ABYX-TpeX HEIOYETOB B PH-
CyHKaX, XHMHYECKHX (OpMyNIax, HO CTYIEHT BIIAZCeT 00s3aTeIbHBIMU
YMEHUSIMU TI0 TIPOBEPSIEMOH TeMe.

2 CHEYOOBJL.» ,Z[OHYIJ_ICHBI CYIICCTBCHHBIC OH_II/I6KI/I, IMOKasaBIIUEC, YTO CTYACHT HEC BJIaJCCT
00s3aTeNIbHBEIMU YMCHUAMU 110 HaHHOﬁ TEME B MOJIHOM MCEpC.

3. 3amaHus B TECTOBOM (opme.

TECTOBBIE BOIIPOCBI 3AKPBITOI'O TUIIA ITO _
OBIEOBPA30OBATEJIBHOUYYEBHOU
JAUCHUIVIMHE «XUMUS»

Ne paBuiasb Copnepxxanue Bonpoca Kommneren | Bpemst
HBIH U BBIIIOH
oTBeT eHHU

(MuH)
1. Kaxoe u3 cyxnenuit Bepao s anementoB(VA rpymmsl , IVA
rpynnsl, |A rpynmnst) A)oOmiast popmysa JeTydero BoJI0poIHOrO
coequnenus RH4 ; OK 01
b)He 00pa3yroT neTyunx BOJAOPOIHBIXCOCTUHEHNU; 1
B)1o 3aBepieHns 3HEPreTHUECKOro ypoBHIHE XBaTaeT TPEX
3JIEKTPOHOB
2. Cpenu BemectB, ykazanubix B paay (NHs, O2,HCI, SO2; CaO,
HNO3, CI2, CO2; H2S04,
HI, CuClI2, CH4, NH3)koau4ecTBO COeIUHCHHI ¢
KOBAJICHTHOM MOJISIPHONCBSA3bIO paBHO
A) Tpem B) nBym B) uetsipem OK 01
1




XuMHYeckas CBsA3b B MOJIEKYaX (030HA U XJIOpUAA KaJbLIMS,
CEpPHOMKHUCIIOTHI U XJIOPHIa aMMOHUS; CEPHOM KUCIIOTHI U
030Ha)COOTBETCTBEHHO

A) KOBaJIeHTHAas NOJISIPHAs U NOHHAS,

b) xoBaneHTHas noJisipHas U KOBaJIEHTHAsHENOJISIPHAS,

B) koBaneHTHas HenoJsipHasi U MIOHHAS;

OK 01

Uem ompenensieTcss MECTO XMMHUYECKOIO 3JIEMEHTA B
MIEPUOINYECKON cUcTEME A)KOJUIMYECBOM HEHTPOHOB B B
sape atomab)3apsom siapa

B)maccoii atoma

I') konIMyecTBOM AJIEKTPOHOB HA BHEIIHEMAHEPT €TUYECKOM
YpOBHE

OK 02

B xakoMm psity XUMHUYECYKHE 3JIEMEHTHI B OPSIKE
ociabIeHus MX HEMETaUTMYECKUX CBOHCTB

A) Be- B-C

b)Ga-Al-B

B) S-CI-Ar

I)CI-Br-I

OK 02

YcTaHOBHUTE COOTBETCBUE :
TUTBI XUMHYECKHXPeaAKIU
A) peakuus coenuHenusab) peakuus
pasznoxxeHusiB) pexkmus 3amemenus 1)
peakius oOMEeHa MpUMepPbI
1)Na,CO3z+ 2HNO3=2NaNOs+H>,0+CO>
2)P+02=P,0s
3) Cu(OH)2=CuO+H20
4) Zn+ 2HCI=ZnCl2+H:

OK 02

Kaxkas u3 peaknuii sBisieTcs
3K30TepPMHUYECKOM?

1) HCI +NaOH =NaCl + H.0O
2)2Mg+0,=2MgO+ Q 3)CaC0O3=Ca0+CO2-Q
4) No+ 0.=2NO-Q

OK 02

K CHIJIBHBIM 3JIEKTPOJIMTAM OTHOCSTCS :A)THIPOKCHT
xenesa (111); B)kxpemHueBas KKCIOTA;

B)xapOonar kaneuusi;") kapOoHaT

HaATpUS

OK 02

10.

Peakuust nvonHOro 06MeHa uAeT JOKOHIIA,ECIH !

A) B pe3ynbTare peakiuu oopasyercs ras; b)B pesynbrarte
peakiuu oOpa3yercst ocaok;B) B pe3ynbTare peakiuu
oOpa3yeTrcs MajoIMCCOLUUPYIOLIEe COSTUHEHHE;

I') Bce oTBETHI BEpHBI

OK 01

11.

Jlst ypaBHenust peakimu xinopuaa meau (I1)cokparenHoe
HMOHHOE ypaBHEHHE UEETBUL:

A) CUOH+OH" = CUOHocanocBb) CU**+ OH™=
CU(OH)ZOCZ.I[OK

B) 2Cu?*+ 20H= CU(OH)20canoxl ) Cu?*+ 20H=
CU(OH)ZOCZ.Z[OK

OK 01




12.

Kakoii psin coepKuT Jub OCHOBHBICOKCH/IBI:
A) Mnz07, CrOs, SO2, N20s;B) Na20, CuO,
CrO, FeO; B) S0O3, P20s, K20, Cu20;T') Zn0,
SnO, SiO2, NO.

I1K 2.4.

13.

VKaxuTe psifl, COAEPIKAILHMA TOJBKOOJHOOCHOBHBIE
KUCJIOTHI:

A) HF, HBr, HNO3, H3POg;

b) HI, HNO>, HCIO4, CH3COOH; B) H.COs3, H3POs,
H2S04, HoCr207;17) HPO3, H2S, HCIO, H.SiOs.

I1K 2.4.

14.

[IpuBemure npamibHOE HasBanue BemecTBaNazHPO4:
A ))ruapokcodocdar Hatpus;b) runpodochur

HaTpHS,

B) aurnnpooptodocdar narpus;I)

ruapooprodocdar Hatpus

OK 01

15.

Kaxo¥# psig conepKuT TOJIBKO
kuciopoacoaepxkamme kucnoter: A) HF, H2Cr207,
HCI, CH3COOH;B) HCIO, H3POs, HBr, H2SOg4;
B) HI, HNO2, HCIO4, H2S;

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

[IK 2.4.

16.

VKa)uTe MOJIEKYISPHYIO (POPMYITYCEPOBOIOPOTHOM
KHCITOTHI:

A) H2SOs3; B) H3S;

B) H2S0s; T') H2S20s.

OK 01

17.

Ykaxute psil, COACPKAIINN TOTbKOKHUCIOTHbBIE
OKCHJIBI:

A) Na;0, Ca0, Pb0O,, SiO2; Bb) SiO,, SO3,
N20s, Cl207; B) Al2O3, Zn0O, BeO, Cr.03;I")
Cl,0, CuO, MgO, H:0.

OK 02

18.

IIpusenuTte npaBuibHoe HazBanue BenectBa(ZNOH)3PO4:

A)oprodocdar nuHka;

b) tpurunpokcodocdar nuHKa;

B) optodochar runmpoxconmnka;l’)
ruapooprodocdar rHKa.

OK 01

19.

VKaKUTE MOJIEKYSIPHYIO (GOPMYIYTHAPOCYIbdara
MarHus:

A) Mg(HSO:3)3;

b) Mg(HS)2;B) MgHSO4;

I' ) Mg(HSO4)2.

IIK 2.4.

20.

Peakuust MeX 1y KUCIOTON M OCHOBAaHHEM Ha3bIBAETCS:
A) peakiueit coequHEeHUS

b) peaknueit HelitpanuzannuB) peakuueit
pasnoxkeHus

I') peakmueit ruapatanumn

OK 04

21.

H3MeHeHue CBOICTB OKCHIOB OT KHUCJIOTHBIXK OCHOBHBIM
MPOHMCXO/UT B PSIY BELIECTB, (OPMYIIBI KOTOPBIX:

A) SOz - Al,O3 - CaO;Bb) MgO - ZnO -

Fe20s:

B) Na;O - CO2- SO2.T") P20s - Fe20s -

K20:

OK 04




22.

®opmyna BemectBa X B cxeme peakiuuCO2 + X =
CaCOs + H20:

A) Ca(OH)2 b) CaO

B) CaCl I') Na.COs

OK 04

23.

B nemnouke

npeBpamenuii: S —X1 —-S03 —-X2 —-CuS04 —X3 —CuO
—Cu BemectBamMu X1, X2 u X3 aBiarorcs
COOTBETCTBEHHO:

A) H2S, H2S04, Cu(OH)2;b) FeS, H2S504,

Cu(OH)2; B) SO2, H2S04, CuClI2;

I') SO2, H2S04, Cu(OH)2.

OK 01

24,

YCcTaHOBUTE COOTBETCTBUE MEXKTY HA3BaHUEM COCTMHEHUS
oOu1eit popmMynoil rOMOJIOIMYECKOT0 psijia, K KOTOPOMY OHO
MIPUHAJUICKUT: K KaXKIOUW MO3UIINH, 0003HAYEHHOW OYKBOH,
Mo0€pUTE COOTBETCTBYIONIYIO MO3UIINI0, 0003HAYCHHYIO
uQpo.

HA3BAHUE COEJIMHE

A) 6yren-1 b) nuknonponan

B) Oyraamen-1,3T") rexcan

OBILIAS ®OPMVYJIAL)CnHzn+2

2) CnHan-2

3) CnH2,,

4) CnHzn-4

OK 01

25.

O6mas hopmyrna rOMOJIOTHIECKOTO PSIIaYriIeBOIOPOJIOB,
K koTopomy otHocutcs coenunenneCH=CH—CH=CH2:
A)CnHzn+2

b) CnH2n2B) CnH2n T)

CnHzn4

OK 01

26.

BemecTBo, cTpykTypHas Gopmyiia KOTOpOro
CH,

|
CH, _‘i:_ CH,—CH,,
CH, Ha3bIBaeTCs: A) H-TEKCaH;

b) 3,3-mumerundyran; B) 2-metun-2-
stinbytanl’) 2,2-numerunOyraH.

OK 01

27.

CoenuHeHHs, B COCTaB KOTOPBIX BXOIUT()YHKIIMOHAIbHAS
rpynna —CHO , oTHOCSTCS K KI1accy:

A) anpaeruaos; b) ciiupros ;B) kapOOHOBBIX
kucnot; I') penomnos.

OK 01

28.

TpoitHas cBs3b MEXIy aTOMaMU yriiepoaoopasyeTcs B
MOJIEKYax:

A) ankunoB;  b) apenos;B) ankanos; I)

AJIKEHOB.

OK 01




29.

K oprannyeckuM COE€IMHEHHSIM, B COCTAaBEKOTOPBIX UMEIOTCS
(GyHKIMOHATIBHBIE TPYIIITBI

—COOH u —CHO, OTHOCSITCSICOOTBETCTBEHHO:

A) KapOOHOBBIE KUCIIOTHI M CIIUPTHI;b) ambaeruap u
YTJIEBO/IbI;

B) anbneruner u Cl0XKHBIC YPUPHI;

I') xapOOHOBBIEC KMCIOTHI U AJIbJICTHIbI

I1K 2.4.

30.

®opmyna 2-metuipornanoa-1: A) CHs—

CH(OH)—CH>—CHjg;

b) CHs;—CH>—CH>—CH>—OH;B)
CH3z—CH>—CH>—OH;

I) CHs-CH(CHs)-CH,-OH.

OK 01

31.

OyHkuMoHaNbHYIO rpynny —OH conep:karMoiaexymbl:
A) anpaeruaos; b) denonos;
B) cnoxueix apupoB;  I') mpocTbix 3¢upos.

OK 01

32.

K kmaccy nmpenenbHbBIX 0THOaTOMHBIXCITHPTOB

OTHOCHTCSI:

A) sTaHainb; b) sranon;B) raunepun;
I') dpenou.

OK 01

33.

YcTaHOBUTE COOTBETCTBUE MCXKAY Ha3BaHHUECMBEIICCTBA U
KJIaCCOM/TPYIIION, K KOTOPOMY(- Oi) 3TO BEIIIECTBO
MIPUHAUICKNT: K KAXKIOHW IMO3HUINH, 0003HAYEHHOU OYKBOH,
noaoepure

COOTBETCTBYIOIIYIO TTO3HIINIO, 0003HAYCHHYIO POt

OK 01

34.

Coemunenus a) CH2 = CH2 u 6) CHz — OH ortHocsarcs
COOTBETCTBEHHO K

A) ankanam b) ankenam B)

AJIKMHAM

I') ciupram

OK 01

35.

OCHOBOIT0JIO)KHUKOM TEOPUHU CTPOCHHUSOPTaHUYECKUX
BEIIECTB SIBISETCS:

1) Bytiepos

2) 3unuH 3)MeHenee

4) MapKOBHHKOB

OCHOBOIOJKHUKOM TEOPHU CTPOCHUSOPTaHUYEKHUX3
BelecTB sABiseTcs: A)Menaenees; b)byrnepos
B)3unun

I') MapkoBHHMKOB

OK 01

36.

Opranudeckasi XMUMHsI U3y4aeT. .. A)CoeTMHEHUs
yraepoaa b)coennHenus Kucnopoa

B) coenunenus xiopa [Ncoenunenus
azoTa

OK 01

37.

K yrneBogam He oTHOCHUTCS
A) kpaxman B) nentun b)xneruarka
I') caxapo3a

IIK 2.4.




38.

KaKOG KOJIMYCCTBO U3BCCTHBIX aMHHOKHCHOTy‘IaCTBYIOT B
cuHTe3e Oenka:

A) 20

b) 30

B) 100

I') 200.

I1K 2.4.

39.

C MoMOIIbI0 KAaKOW XUMHUUECKOU CBSI3U MPOUCKOTUT
COEJIMHEHNE aMUHOKHUCIIOT MeX 1y co00il B MoJieKyJie Oenka
[IEPBUYHONCTPYKTYpHI?

A) mucynspunnasb) nentuaHas

B) BogopoHas.

OK 01

40.

Tun peakuuu, K KOTOPOMY OTHOCUTCSOMBUIEHHE
AKHUPOB:

A) rugpupoBaHue

B)ruaponus B menouyHoi cpeneB)runparanus
I') nerunpupoBanue

OK 04

41.

BemectBa, 00pa3yronuecst Mpy THAPOIH3E CIIOKHBIX
3(hupoB:

A)kapOoHOBBIEe KUCIOTHIB) Bosia

CIUPTHI

B) cimpThl 1 kapOoHOBBIE KUCTIOTHI)CIUPTHI 1
aJbJIerUIbl

OK 04

42.

Boay B onpenei€HHBIX YCIOBHSIX MOTYTIIPHCOEANHUTD
00a yrineBoopoaa

A) TIeHTaH ¥ TIeHTEH-2

b) atunen u 6yraauen-1,3 B) nmpoman u
nukiIonponanl’)0eH3011 U IIUKIOTeKCaH

OK 04

43.

DTaH MOXKET BCTYIATh B PEAKIIUU
A)3amerneHus

b)npucoenunenus
B)uzomepuszanuu

INpaznoxenus

J)ropenust

OK 04

44,

B peakiuuto nprcoeIMHEHUs ¢ XJIOPOM HEBCTYIIALT:
A) striten b) anetmiienB)
Oytan [")0enzon

OK 04

45,

Ota”oia 06pa3yeT NpocToi 3pup NpUB3aMMOICHCTBUH
c:

A) xapboHOBO#1 KHcH0TOM; b) ciuprom;

B) anpaerunom; I') ranorenBogopo1OM.

OK 02




46.

VCTaHOBHTE COOTBETCTBHE MEXKLY (DAKTOPOMHU CMEICHHEM
PaBHOBECHS JUISl PEAKIIUH, YPABHEHUE KOTOPOM
CoHa(r)+H2(r)«>C2He(r) + Q

dakrop

A) IloBeIieHue gaBICHUS OK 02
b) YBenuuenue temmneparypsl
B) YBennuenue xonnenrparuu CoHs I') YMenbiienue
xonnentparmu CzHs J1) [puMenenne karanmusaropa
ITos105keHUe paBHOBECUSA
1) CmecTuTCst BpaBo
2) CMeCTHTCS BJICBO
3) He uzmenutcs
471. CKOpOCTbh TOMOT€HHOM XUMUYECKON peaKuu
MIPOITOPIIMOHAIEHA U3MEHEHUIO:
A) KOHIIEHTpAIMH BELLIECTBA B €IUHUIIYBPEMEHU; [1K 2.4.
b) maccel BelecTBa B eiMHUIIE 00BEMA;
B) konmnuecTBa BemiecTBa B ejuHUIIE 00bEMa; 1) 00bEMa
BEIIECTBA B XOJIC PCAKIIHH.
47. Ckopoctb peaknuu Fe() + H2SO4 (p-p) =FeSO4 (p-p)+ Ha (n)
+ Q MOBBICUTCS IIPU A) IOHWKEHUH JABJIECHHS
B) pas6aBienun pacTBOpa KUCIOTHIB) MOHMKEHHI OK 01
TEMIIEPATYPhI
I') m3menpueHUn xenesza
49. BriGepuTe THI AUCTIEPCHOM CUCTEMBI, B KOTOPO# pa3zmep
YaCTHI] — MOJICKYJIbI, HOHBI: A) CYCTICH3US [IK 2.4.
b) rpy6onucnepchas cucremaB) ucTUHHBIN
pacTBop
0. Conu BBICHIMX KUPHBIX KHCIOT C YHCIOMYTJCPOIHBIX aTOMOB
C10-C18 — OK 07

A) Mbina; b) 6enku; B) Butamunsr; [)ocHOBaHuUS.




TECTOBBIE BOITPOChI OTKPLITOI'O TUIIA ITO OBIL[EOBPA3OBATEJIbHOU

YUYEBHOU JIMCHUTUIMHE « XMy

Ne IIpaBuanb Coaepikanue Bonpoca Komneren | Bpems
HBbIH us BBIIO
OTBeT JIHe
HHA
(MuH)
1. OTBeTUTH Ha BOIIPOC OK 01 2
N3 xakux 4acTuil COCTOUT SApo?
2. JlaTp onpenenenyie NOHIATHM: OK 01
M30TOI, XUMUUYECKUHN AJIEMEHT,BaJICHTHOCTh 3
3. OpOuranu , UMEIOIINE TaHTEIe00pa3HYIO
bopmy OK 01 2
Ha3bIBAIOT........
4. Omnpenenuth YeMy paBeH 3apsj sapa B 2
MEePUOANYECKON CHCTeMe XuMHuueckoroliemenTa Al OK 01
5. Hamnucatb 35eKTpoHHYIO GOPMYITy XUMHUYECKOTO 3IeMeHTa Si U 3
omnpenenuTs HoMep neproja u rpymmsl BIICXD OK 01
6. Atom Heona Ne, karron Hatpust Na* nanuon ¢ropa F 2
UMEIOT OK 01
OJINHAKOBOE.............
ATOM KHUCIIOPOJa U aTOM CEPbI CXOHbI
7. To....... OK 02 2
8. ATOMHast OpOUTATIB - ATO................. OK 01 2
Yro npezcrapiseT co0oil aToMHast
9. mozenb D.Pesephopma? OK 01 3
10. Omnpenenure Kak U3MEHSIOTCS HEMETAIIINYECKHE CBOICTBA U
AEKTPOOTPHUIIATETHLHOCTD 3J1eMeHTOB Bpsiay Be-B-C-N
OK 02 2
11. Mertannnueckue U BOCCTAHOBUTEIbHBIECBONCTBA 3JIEMEHTOB
B IUIaBHBIX MOATPYIIAX C POCTOM 3apsija siipa
............ OK 02
2
12 OueHute NpaBUIbHOCTh CYKICHUN
A. DneMeHTHI IJ1aBHOW MOATPYIIBI KMEIOT OJIMHAKOBOE
YHCIIO 3JIEKTPOHOBHA BHEIIIHEM YPOBHE
b. B rinaBHbIX noarpynmnax BOCCTaHOBUTENbHAs CIIOCOOHOCTD 3
YCWJIMBAETCS C YMEHBIICHUEM paguycaaroMa OK 02
13. Omnpenennure N3MEHEHNE Pauyca aTOMAC YBEIMUEHUEM 2
3apsa sapa s OK 02

3JIEMEHTOB 3-TO rnepuoga




14. B aromax snementos Mg u “°Ca
OJINHAKOBOE YUCIIO........ OK 02
15. Karanuzatop- 370........ OK 01
16. Kakwue BemectBa oOpa3yrorcs B
pe3ynbTaTe peakiuy HeHTpain3anuu? OK 01
17. B peakuuro 3ameniienust BCTYNaor. ... OK 01
18. Omnpenenure TATBI MTPEII0KESHHBIXXUMUYCCKUX
peaKkuuii:
Ca(OH); + 2HCI = CaCl, + 2H,0Ca0 OK 01
+ CO, = CaCOs3
18. DNEKTPOTUTHIECKAS JUCCOIHALIHS - OK 01
ITO.ueeenenne
19. [TpuBeauTe ycaoBUS MPOTCKAHUS
peakIy HOHHOTO 0OMEHa OK 04
20. Haiite nazBanus semectsaM:N203,CLO7, N2O, Al2Os,
Na2O [1K 2.4.
21. HazoBuTe OKCHIBI, KOTOPBIECOOTBETCTBYIOT
JTAaHHBIM OK 01
BemectBam:Fe(OH)3, H2SO3, NaOH.
22. [IpuBeauTe nmpuMepsl IByX paCTBOPUMBIX U JIBYX
HEPAaCTBOPUMBIX OKO1
OCHOBAHHUSI.
23. [IpaBna nu, yTO MHUIIEBAs COJIA — ITO [IK 2.4.
cois?Ecnu ma, To Kakod KUCIOTHI?
24. NHIUKaTOpHI -3T0 ............. OK 02
25. HazoBute KHCIOTHI, KOTOPHIM COOTBETCTBYIOT
CJIEyIOIIKE BELIECTBA:KapOOHAT HATPHS, XJIOPH]L
Oapus,CHIIUKAT KaJIus,MEIHBIN KyITOpOC. OK 02
26. HazoBure ocHOBaHUS, KOTOPHIECOOTBETCTBYIOT
JTAHHBIM OK 02
okcumam:FeO, Al,O3 NaO
27. [IpuBenuTe GopmMysbl CICTYIONINX BEIIECTB: CyabdaT MeIH,
xyopun 6apus,cyabGUT IIUHKA, HUTPAT Kalus,
KapOOHAT KaJbIUs OK 01
28. [llenouu - s70........ OK 01
29. [IpuBenuTe KaccuUKAIIUIO COJICH.
[IpuBenure nmpumepsl OK 02
30. [IpuBenuTe Npu3HAK peakiluu MEXy OK 02
CEpPHOM KUCJIOTOM U MarHuem
31. Teopust XuMU4YECKOTO CTPOEHUS
OpraHMYECKUX COeTMHEHUN ObLIaco3aHa..............
OK 01
32. [IpuBenute CTpyKTYpHYIO popMyny
TenTHH-3 OK 01
33. Kak Ha3pIBaeTcs BeliecTBO, CTPYKTypHasihopmysaa KOTOPOro

CHs3

|
CH3;— CH2 - C - CHz3s
|

OK 01




CH: - CHs
34. N3omepus- 3to0........ OK 01
35. VYKaXuTe BaJICHTHOCTD YIIIEpo1a BOPraHUYECKONH XUMUU
OK 01

36. Ha3zoBute yrineBomopobl, KOTOpbIe

BXOJIAIT C COCTaB IIPUPOJIHOTO rasza OK 01
37. MHoroo6pa3ue opraHu4ecKux

COCIMHEHUH 00YCIOBICHO........ OK 01
38. Kak Ha3piBaeTcst peakius

MIOJIYy4EHUSI Kay4dyKOB OK 02
39. Cdhopmynupyiite mpaBuiIo

MapkoBHHKOBA OK 02
40. Kakoii kacc opraHn4eCKuXCOeTMHEHUN JaET

peaxuio

«cepeOpstTHOTO» 3epKaia OK 01
41. Ha3oBute x kakomy Kj1acCy OpraHMYECKUX COEIMHEHUN

OTHOCHUTCSA [IK 2.4.

TJIALICPUH
42. Peakmust mpucoeImHEHHsI BOIBI

HAa3bIBACTCH ........ OK 04
43. [MpuBemute  Ha3BaHUSA  CIEAYIOIIUX()YHKIIMOHATHHBIX

TPYIIIT:

- OH,- COH, -COOH, NH> OK 01
44, Peakuust mexxry kapOOHOBOM KMCIOTONU CIUPTOM , B

pe3ynbTaTe KOTOpOH 00paszyeTcs CIOKHBIN 2PUp 1 BoJa OK 04

Ha3bIBAETCHL......
45. Kak B ObITY Ha3bIBalOTCS CIIOXKHBIEI(UPHI TIIMLEPUHA U

BBICIINX

KapOOHOBBIX KHCIIOT? IIK 2.4.
46. BriGepuTe n1Ba MTUITHUX COSIMHEHUS !

caxapo3a, LIeJUII0JI03a, MypaBbHHAas KUCIIOTa, Kpaxmall,

IJII0K03a, KaydyK [IK 2.4.
47. OmbLIEHHUE- ITO..... OK 04
48. KaxoBa riaBHast 6Mosioruueckasi poJbIIFOKO3HI B OK 04

OpraHu3Me ueraoBeKa
49 CKOpOCTb TOMOTE€HHOM XUMUYECKON peaKIuu

MPONOPIMOHATIbHA U3MEHECHHUIO: OK 04
50. HazoBure npusHaku, XapaKTepu3yIOIIUe COCTOSHUE

XUMHUYECKOE PABHOBECHE pearupyronieiiCuCTEMbl OK 02

4.3 IlpakTHYecKUe 3aaHUs U 321249
Pasz[e.n 1. OcHoBBI CTPOCHHUA BelleCTBa - 3aJa4M Ha COCTaBJICHHE XUMHYCCKUX
(bopMyn IByXaTOMHBIX COETUHEHUN (OKCUIOB, CYIb(GHI0B, TUAPHUJIOB U T.II.).
ﬂadme HA36AHUA czzedwomww COCOUHEHUAM.

LioO MnO Alls Cr2S3 ZnH2 AgaSi CazN2 CO,, CaO P,0s CCls NaBr FeS MgH:z AlsCs

K3P MnO; Fe203 Cl,O KCI MgF, CrS CaH2 SiH4 KsC CasP2 Na;O CuO N203 MnO7 LiF
PCls HgBr Ag.S CuS HCI NasSi AIN LisP Cr203 As,0s NO2 B2O3 BaClz PBrs MnS




PHz LiH Ba;C ALSiz NasP N2O SiO, MgO CrF; KzS CHs PbO Au203 NH3z CaS N20s
HgO AIP

CocraBbTe (GOpMYIIBI IO HA3BAHUSIM:

1. Hurpup xanus 1. KapOun nutus

2. CWIHIH MarHHS 2. Okcug pocdopa (1)
3. Tmapun amoMuHUS 3. ®topun meau (11)
4. Cynbdun ceunna (11) 4, Oxcup cepedbpa

5. Bpomun nuHKa 5. Twapun nmutus

6. Oxcun yrnepona (I1) 6. Cymsdun meau (1)
7. Oxcun xnopa (V) 7. Hurpun HaTpus

8. Oxcun Gapus 8. Homun cepedpa

9. ®ocoun xenesa (111) 9. Oxcun xpoma (I1)
10.KapOux maraus 10.0kcun azora (V)
11.I'mapun kanus 11.I'mapun Hatpus
12.Cynbdun amoMuHAS 12.Xnopua xpoma (111)

13.Moaua memu (1)
14.Cyneoun pryru (I1)
15.0xcun xmopa (I11)
16.0Oxcun ceurma (1V)
17.0kcua nuHKa
18.Crunning Kanenus
19.'mapun 6apus
20.Cynbdu xenesa(lll)
21.0xcwup azora (1)

22 .OKcHUI aJIIOMUHUSA
23 . Xumopu xene3a (11)
24 . Hutpun 6apust
25.0xcun pryru (1)
26.0xcun cypbMsl (V)

13.Oxcua kamus
14.0xcun mbrmbsika (1)
15.Cynpun nuHka
16.®ochun meau (11)
17.0kcun xene3a (11)
18.5pomu mapranma (1)
19.Cynbbun mutus
20.®Docdun cepedpa
21.®ropun xenesa (11)
22.0xkcun xpoma (V1)
23.Hutpun nutus
24.Cynbhun Maraus
25.0xcun meau (1)
26.Xmopun pryru (11)

Pa3znea 2. Xumuuyeckue peakunu

3aauu Ha COCTABJICHUE YPAaBHEHUN PEaKLUi: COCUHEHUS, 3aMEIICHUS, Pa3JI0KEeHUS,
oOMeHa M peakIuii C ydJacTHeM KOMIUJIEKCHBIX COeIWHEHUuN (Ha mpumepe
TUAPOKCOKOMITJIEKCOB ~ ATIOMUHHSI W I[MHKA); OKHCIHMTEIbHO- BOCCTAHOBHUTEIHHBIX
peakiuii ¢ MCMoIb30BaHUEM METOJA AJIEKTPOHHOTO OanaHca; ¢ yJ4acTHeM KOMILIEKCHBIX
coenuHEeHUH (Ha mpuMepe THAPOKCOKOMILIEKCOB aTFOMUHHUS U ITUTHKA)

1. Peakiueil 3aMenieHus siBiaseTCs
a) TOpEHUE BOI0POJIa B KUCIOPO/JIE;
0) BocctanoBnenue okcuaa menu (I1) Bogopomom;
B) B3aUMOJICHCTBUE TUIPOKCUA KA C CEPHOU



KHCIJIOTOM; T) TepMUYECKas JeruapaTalus ruIpoKcuia
UHKA.

2. Peaxnus, ypaBaHenue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCs peakuei

1) coenunenus; 2) pa3oXKCeHHUS; 3) oOmeHa; 4)  3aMeIICHUS.
B3anmoericTBre ruApOKCHIa KAIBLIMS C COISTHOM KMCIIOTOH - 3TO peaKIus
1) coenuuenus; 2) pa3noXeHus; 3) oOmeHa; 4) 3aMenieHus

3. VYkaxWre  peakuuio, KOTOpas  SBISIETCS ~ pEaKIUed  pas3sIoKeHUs

u uaeT CU3MEHEHUEM CTEIICHU OKHUCIICHMUS:
a) Cu(OH)2 = CuO + H20; B) 2KNOs=
2KNO2+02; 6) CuO + H2 = Cu+ H20; 1) CaCO3 =
CaO + CO;
4. HamummTre peakiuu, yKa)kKUTe TUIl peakluu:
a) pa3JoKEHUs YTOJIbHOU KUCIIOTHI; B) pa3ioXeHHs TUIPOKCHJIA
meau(Il);

0) MoJTy4eHus: aMMHaKa U3 MPOCTHIX BEIIECTB;

I') B3aUMO/JICHCTBHUE a30Ta C KUCIOPOAOM
5. Hamummre peakiuu, yKa)kUTe TUI pEeaKLUu:

a) )KeJIe30M H Cepoii; B) OKCHUJIOM Oapus U OKCHJIOM

cepsi(1V);

0) ObapueM U CepHOM KUCIOTOMH; r) okcuaa cepsl (IV) u

KHCIIOPOJIOM;
6. VpaBHsiTe peakIMu  METOJOM  dJeKTpoHHoro  OamaHca. PaccraBbTe
KO3 PHUITUEHTHI

HI + H,SO4 — 12 + H2S + H20

H2SO4 + Cu20 — CuSO4 + SO, +

H20 HNO3 + FeO — Fe(NO3)3 +

NO + H0

KNOs + Al + KOH + H,O — NH3 + K[AI(OH).]
SOz + KMnO4 + H20 — K2SO4 + MNSO4 +
H2SO4 SO2 + KoCr207 + HoSO4 — KoSO4
+Cr2(S04)3 +H20

L4 3az[atn/1 Ha pacyeT KOJIUYCCTBCHHBIX XaPAKTCPUCTHUK IIPOAYKTA PEAKITUN
COCIUHCHMUA, MAacCcoOBOH UIU 00bEMHOM JA0JIK BbIXOAa IMPOAYKTA PEAKIIMU COCANHCHUA
OT TCOPECTUYCCKH BO3MOIKHOT'O; 00BEMHBIX OTHOIIIEHUI I'a30B; KOJIMYCCTBCHHBIX
XapaKTCPUCTUK UCXOAHBIX BCHICCTB U IMTPOAYKTOB pCAKIINHN,; MACChI (O6’BCM,
KOJIHNYCCTBO BCH_ICCTBa) NpoayKTa pe€akunuu, €CJIIn OAHO U3 BCHICCTB JaHO B BU/IC

pacTtBOpa C OHpCI[CJ'ICHHOﬁ MacCOBOM J0Jiei pPaCcTBOPCHHOT'O BEIICCTBA.

1. Tlpu B3ammozelcTBMM HATPHS KOJIMYECTBOM BemtecTBa 0, 5 MOJIb € BOJIOM
MOJTYYHITH BOJOpOJ 00bEMOM 4,2 11 (H. y.) Beruncnure npaktnyeckuit Beixo[ rasa (%).
2.  Merandeckuil XpoM MOJy4alOT BoccTaHoBieHHeM ero okcuma CrzOs
METAJNINYECKUM aIFOMUHHUEM. Bpruncinre Maccy Xxpoma, KOTOPBIN MOYKHO MOJIy4UTh
IIPY BOCCTAHOBJIEHUH €T0 OKCHJa Maccoi 228 T, ey MPaKTUYECKUI BBIXO XpoMa
coctasisier 95 %.



3. Ompenenure, Kakas Macca MeJIM BCTYIIMT B PEAKIUIO C KOHIIEHTPHPOBAHHOM

CEpHOM KUCIIOTOM JyIs moJrydeHust okcuaa cepsl (IV) o0pémMoM 3 11 (H.y.), €CITH BBIXOT

okcuna cepsl (IV) cocrarmsier 90%.

4. K pactBopy, coepKaleMy XJIOpH/L Kalblusg Maccoii 4,1 r, NpuInIu pacTBop,

conepkanuii pocat HaTpus maccoii 4,1 T. Onpenenure Maccy MOJTy4EeHHOTO OCaIKa,

€CJIM BBIXOJI IMPOJIyKTa peakiuu cocrapiseT 88 %.

®  3ajaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX U MOHHBIX PEAKIIUIl C ydacTUEM

OKCHJIOB, KACJIOT, OCHOBAHHI U COJIEH, HOHHBIX PEAKIIMH THAPOJIA3a COJIEH,

YCTAHOBJICHHUEC U3MCHCHUA KUCIIOTHOCTHU CPEAbI.

1. Kakue w3 comeir RbCl, Cr2(SOas)3, Ni(NO3)2, NaSOs

noasepratorcst  ruAposnzy?  CocraBbT€  HMOHHO-

MOJ'IGKy.]'IprHBIC )41 MOJ'ICKYJ'IHpHBIe ypaBHeHI/ISI
TUJIPOJIM3a COOTBETCTBYIOMMX coJieil. Kakoe 3HaueHne

pH (> 7 <) uMmeroT pacTBOpBl 3TUX coJieh?

2. Hanmumwurte TOJTHOE W COKpAIICHHOE YPaBHEHUS PEaKIUil:
KOH (p) + HCI (p) = KClI(p) + H20 (mn)

CaO (oxcun) + 2HNOs3 (p) = Ca(NOs)2 (p) + H20 (Mx) Mg(OH)2 (1) +

H2S04 (p) = MgSOa(p) + 2H20 (mm)
CuCl (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2|
Al>(SO4)3 (p) + 3BaClz (p) = 3BaS0s4] +
2AICl3(p) K2S + 2HCI = 2KCI + H2S1
Na>COs + 2HNO3 = 2NaNO3z + H,0 +
CO21 Mg + H2SO4 = MgSOg4 + Hat

Pa3nen 3. CTpoeHue U CBOICTBAa HEOPraHNYECKHUX BelIeCTB

® 33,[[3‘11/1 Ha pacucT MaccoBOM J0JIN (MaCCBI) XUMHUYECKOT'O 2JICMCHTA

(coenuHEeHMS) B MOJIEKYJIE (CMECH).

Bapuant 1. Beraucinth MaccoByro 10J1t0 a30Ta B Hutpate Kanbius (Ca(NO3z)2
BapuanT 2: Beraucnure copepkanue kuciaoposaa B nepmanranare Kaimus (KMnOa)

Bapuanr 3: Berumnciure conepikanue cepsl B MuHepaie nupute (FeS2)

BapuanT 4: Beruuciure MaccoByro J0J10 cepebpa B okcue cepebpa (Ag20)

L4 HpaKTI/I‘IeCKI/Ie 3aJaHusg 8(0)

HOMCHKIJIATyp¢C
Pa3JIMIHBIX KJIIACCOB.

l. BrinucaTte oTAEIBHO OKCHUJbI, OCHOBAaHUs, KHUCJIOTBI KU COJIN.

Jlath Ha3BaHUs.

Kiaccuukanuu,

N XUMHUYCCKUM Q)OpMYHaM HCOPIraHNMYCCKUX BCIICCTB

A b B r i E K 3
1|Na;0 NaOH | CO; SO3 MgO | HNO; | Ba(OH) | CO MnO>
2
2|SiO2 Zn0O H3PO4 Ag.0 N2O3 CrOs MnO HF H2SiO3
3|H2S04 CO, Ca(OH), | BeO LiOH | CrO Mn;0s SOs3 SiO;
4ALL03 BaO MgCO: | Cu(OH) |znO |Cr:0s | HMnOs | Ca(OH): | KsPOs




2
5INO HNO3 MnO NO> HCI H2S0s | NO2 FeO P20s
6|MgSO4 SO ClOs H2.Si03 | AI(N CO NO AL203 BaO
O3)3
7|FeO K2COs | Fe203 Hg(NOz | CaO Ba(O Ag2SOs | PbSO3 AgOH
)2 H)2
2. CoctaBuTh (OPMYJIBI BHICIIMX OKCHIOB DJIEMEHTOB € TOPSAIKOBBIM HOMepoM: 1)14,
34, 41 2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5)
21, 25, 32
3. CocraButh MONEKyIISpHBIE (POPMYJIBI OKCHIOB, HOAMUCATH XapaKTep OKCUIA U
COCTaBUTH (POPMYITy COOTBETCTBYIOIIETO THAPOKCHUIA
1) asora co crenensio okucnenus +1, +2, +3, +5
2) x70pa co cTenensio okucuenns +1, +3, +5, +7
3) Mapranma co CTerneHbI0 OKUCIeHus +2, +3, +4, +7
4. Beimucars OT/IENBHO 0€3pas3anyHbIe, OCHOBHBIE, KHCIOTHBIE M aM(OTEPHBIE
OKCH/IBI:
A b B r Jil| E X 3 4
1 [ NaO [ CaO CO2 SOs MgO N .03 | BaO CcoO MnO>
2 | SiO2 ZnO P20s AQg>0 N20O3 CrOsz | MnO MnO- NO
3| S0, CO: CaO BeO Li .0 CrO Mn,O3 | SOs SiO;
4 | Al,O3 | BaO SeO> CuO ZnO Cr,03 [ MnO, | CaO CrOs
5| NO N 203 MnO NO> Na.O SO3 NO2 FeO P20s
6 | MgO | SO ClOs | SiO2 Al0; | CO NO AL:0O3 BaO
7 Fe0 | SOs Fe.0s |HgO | CaO |BaO | Ag:0 | SOs PbO
5. Brimucars HepacTBOPMMBIE OCHOBAHHMS U INEIOYH. JaTh Ha3BaHUS.
A b B r pil| E XK 3 nu
1 |NazS |NaOH |CO. |SOs Mg(OH |HNOs |Ba(OH) |CO | cCu(OH)
Os4 )2 2 2
2 CsOH Cu(O HsPOs | NaOH N203 Cr(O MnO KOH | H2SiO3
H). H).
3 | H.S0, |CO, |Ca(O |BeO LIOH |CrO  |Sr(OH) |SOs |Sr(OH)
H)2 2 2
4 | AlOs Ba(O MgC Cu(OH) | zZnO Cr.03 [ HMnOs | Ca(O | K3POq
H)2 (0)) 2 H)2
5 |LIOH |HNOs |[Mn(O |NaOH |HCI CsOH |Fe(OH) |FeO |P.0s
H)2 2
6 MgSO | SOz LiOH [ H:SiOs [ AI(NOz | CO NaOH Al BaO
4 )3 Os
7 |cu©0 |K:COs |Fe:0s |Hg(NO |Ca(OH) |Ba(O |Ag.SO: |Ba(O | KOH
H). 3)2 2 H)2 H)2

L HpaKTI/I‘-ICCKI/IC 3alaHusl Ha OIPCACIICHHUC

XHMHUYECKOM aKTUBHOCTH

BEIIIECTB B 3aBUCUMOCTH BHJIa XMMHUUYECKOI CBS3U M TUIIA KpI/ICTaJ'IJ'II/I‘-IeCKOI\/'I PCHICTKU.




l. PaCHpeZ[eJII/ITB JaHHBIC BCUICCTBA B Ta61muy COI'JIaCHO HX THUITY XUMHYECKOM

CBSI3U.
Honnas KoBanenrnas KoBanenrtnas nenossipas Merajunueckast
CBSI3b MOJIApHAS

MgCl,, Ha, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasN2, Oz, SOz, HBr, Al,Ss,

CuSn(cmnaB)

2. TlpousBeauTe COOTBETCTBUE:

Bunrnl cBsasu BemectBa
1.KoBanenTHas HenossipHas A) Xnopu KanbIus
2.KoBasieHTHas nossipHas b) ®Top

3.Monnas B) [uuk

4. Merannnyeckas I') AMMuak
5.Bonoponnas J)Anerunen

E) Okcun Gapus

® 3aiaHMs HAa COCTABJICHWE YPAaBHEHUN XMMHYECKUX PEAKIM C y4acTHEM

IMPOCTBIX U CJIOXHBIX HCOPTaHHMYCCKHUX BCIICCTB: OKCHUAOB MCTA/ZIOB, HEMCTAJIJIOB U

aM(pOTEepHBIX D3JIEMEHTOB; HEOPraHMYECKHUX KHCIIOT, OCHOBaHMA U aM(pOTEPHBIX

TUAPOKCUIOB, HEOPraHUYECKUX COJIeH, XapaKTepU3YIOIIMX HX CBOMCTBA M CIOCOOBI

IIOJIYUYCHMUA.

3aKOHUNUTE YpaBHEHUS PEaKIUA:

Na2O + H>S(u36) —

BaO + SiO; (t)—

Fe.03 + C (t)—

FeO+ O (t)—

P20s — KOH(tB) + Zn(OH)2 (t)—
Al(OH)3 —

NaOH(koum) + Fe(OH)3 —

Al>03 (t)— NaOH + Al,O3 +3H.0 —
Ba(HCO3z), — KOH + NaHCO3 —
—

Al + KOH +H.0 —

Cl, + Ca(OH), —

HCl + CuO —

H3PO4 + Zn(OH), —

H2SO4 + ZnO —

H.COs (t) —

H.SiOs (t) —

HNOs (t) —

MgO(u30) + HCl —
K20 + ZnO (t)—
CaO + 2H: (t)—
NH;OH +

KOH +

NaOH(tB) +
Ba(OH). +
NaOH + NH4HS

Zn + NaOH(tB) (t)—
H2SO4 + Mg(OH)2, —
HCI + Be(OH)2 —
HCI + Al(OH); —
HCI + AgNO3z —
H>SO3 (t)—

H4P207 (t)—

3 HNO: (t)—




Paznen 4, CTpOCHI/Ie H CBOMCTBA OpPraHnveCKux BEIEeCTB

° 3aaHus Ha COCTaBJICHUE HAa3BaHUM OPraHMYECKUX COEIUHEHUM 110
TPUBHAIILHON WM MEKIYHAPOJHOM CUCTEMAaTUYECKOM HOMEHKIIATYPE;

1. Hasosure NPUBEACHHBIC HIDKE
YIJ1€BOAOPOIbI o MEXKTyHapOJHOM HOMEHKJIAaType
IUPAK:
CH» CH;
CH; - CH - CH; - CH- CH; CH; -CH;-C - CH-CH;OH
CH; CHs CH;
CH.-CH; CH:-CH: CH;
CH;:—-C — C — CH-CH:—-CHs CH;:-C - CH-CH;-CH,-CO0OH
CH3 CH3 CHg CHE

2. [lpuBeneHHOMY HMXKE YTJIE€BOAOPOAY JAaiiTe Ha3BaHWE MO HOMEHKIAType
IUPAC, ykaxuTe CKOJIBKO TEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX U YETBEPTUUHBIX
aTOMOB YIJIepoJla COJIEpKUTCA B aiikaHe. M3omepom Kakoro yrieBoiopoja
HOPMAJIbHOTO CTPOCHUS SBJSETCA JaHHBIM yrieBomopon? Hamummure ero

bopmymy.
a) 0)

ChHy-CH, CHy CHs
H{C~CH, CH H,C~CH-C~CH,

| |

CH,-CH-CH, H,C—CH, ' CH,CH,

CH;

3. Hamummre cTpyKTypHBIe (POPMYIIBI COETMHEHUN 0 UX HA3BAHUSIM:
a) 2,5-TMMEeTHITeKCeH-3;
0) 2-moHOMETHII-3,5-
JTUMPONIIHOHAH; B) 2,5 -
JTUMETHI - 3-HUTPOTEKCaH;
T) 2,3-TUXJIOPreKcaHOBast KMCIIOTA;

1) 2 - aMUHOOYTaH.

4. HanumuTe cTpyKTYpHbIE (POPMYIIBI BCEX COCTUHEHUI COCTaBa: HA30BHUTE
MIOJIyYE€HHBIE COECUHEHHUS.

a) CeHuio; 6) CsH1:0H; B) CsH11NOo.



° 3ajaHus Ha COCTaBJIEHHUE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(bopMyIT OpraHMYECKUX BEIIECTB OTACIBHBIX KIACCOB.

5. Hamummre noJIHBIC U COKPAIIEHHBIE CTPYKTYPHBIC (DOPMYIIHI .

2,2,3,4-TeTpaMeTHIITICHTAH 2,3,6-Tpumerni-3-

STHITENTaH

2,5-muMeTunrekcen-3; 2-MOHOMETWII-3,5- TUIPOTTHITHOHAH;
2,5 - qumeTHn - 3-HUTPOTeKCaH; 2,3-TUXJIoOpreKcaHoBast

KHUCIIOTA; 2 - aMUHOOYTaH. 4 - metunnuHaTeH-3 2,2-

JTUMETHIIOYTHH -3
6. CocTaBbTe CTPYKTYpHBIE (DOPMYJIBI TPEX AITKHHOB, KOTOPHIE U30MEPHBI 2
MeTrioyTaaueny-1,3. Jlaiite uM Ha3BaHUS.
® 3anauu Ha omnpejeseHue npocTenieil PopMysbl OpraHMuecKON MOJIEKYJIbI,
HCXOJIs U3 DIIEMEHTHOTO cocTaBa (B %0).

1. KakoBa ¢opmyna coenrHeHus, B KOTOPOM MaccoBast 10J1s1 KaJIus paBHa
0.565, yrnepona — 0.087, kuciopoga — 0.348?

2. BwiBemuTe mpocTeinnyro GOpMyIy COSIMHEHHS, ECITH M3BECTEH ET0
AJIEMEHTHBIN COCTaB:

a) yraeponaa 0.2730 (27.3%) u xkucnopomaa 0.7270 (72.7%)

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

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

(42.7%)

3. HaiiauTe MONeKyaapHYyI0 (OPMYIY COECIMHEHHUS a30Ta C BOAOPOIOM, €CIIHU
MaccoBas J0Jig BoJopoda B HeM paBHa 12.5%, a OTHOCHUTENIbHAS TIOTHOCTH ITAPOB
ATOTO BEIIECTBA MO BOJAOPOIY paBHaA 16.

4. Tlpu cropanuu 3,636r Bemectsa o0pasyercs 8 T yriekucnoro raza n4,3632 r
u BoJbl. Macca 1 mMoJsib JaHHOTO BemiecTBa paBHa 60r. YCTaHOBUTH MOJIEKYJISPHYIO
(dhopMyIy TaHHOTO BElIeCTBa.

Pa3znesn 6. PacTBophI
3amauu Ha IPUTOTOBJICHHE PACTBOPOB.
2. Onpesenure, CKOJLKO IPaMMOB BEILECTBA HYKHO JIJI IPUroToBIeHHs 25 M 10
M pacTBOpa ruAPOKCHIA HATPUSI.
Otser: 10T

3. Onpezenure, cKOJIBKO T BOABI HEOOXOAUMO MPUOaBUTh K 45 T pactBopa NaOH
(0=6%), 4TOOBI MOJIYYUTh KOHEUYHBIH PACTBOP ¢ MaccoBoi aoieit 1%.

4. Onpenenure MacCoBYIO JOJIO BEIIECTBA B PACTBOPE, KOTOPHIA OBLI MOJNYYEH
npubasnenuem 175 r KCI (0=20%) x 1000 r BosI

5. Omnpenenure MacCoBYIO JIOJIO BEIIECTBA B PACTBOPE, KOTOPHIH OBUI IOJTy4eH
npubasnenuem 30 r Na,COs x 1000 1 BoIbI

4.4. 3aganus 1a00paTOPHBIX padoT

OOopynoBanne saadoparopum W padoumx MecT JadOpaTOPpHM: MEH3YpPKH,
MUIETKU-KAIMEIbHUIBI, TEPMOMETPBI, MHKPOCKOI, JIyIbl, MPEIMETHbIE U TOKPOBHBIE
CTeKJIa, TUIAHIIEThl JUIs KamleJdbHBIX peakiuil, ¢uibTpoBaibHas Oymara, MpOMBIBAJIKH,

CTCKIIAHHBIC HpOGI/IpKI/I, PE3UHOBLIC HpO6KI/I, (I)OHapI/IKI/I, Ha6op PCAKTUBOB, CTCKIIAHHBIC



MAJIOYKH, IITATUBBI JUII IPOOUPOK; MEPHBIE IIMIIMHJIPHI, BOPOHKH CTEKJISIHHbIE, BOPOHKU
nenutenbHble muauHapuyeckue (50-100 mi), crynku ¢ nectukom, happopoBbie Hamiky,
NUHIETH, (QUIBTPHl OyMakHBIe, BaTa, Mapiisi, YacOBBIE CTEKJA, OHICKTPOILTUTKH,
na0opaTOpHBIE MITATUBBI, CIUPTOBBIC TOPENIKH, CIIUYKH, TPUOODP Ui MOIY4SHHS Ta30B
(umu mpoOHpKa ¢ ra300TBOJHON TPYOKOI), Iep)KaTenu Ui MPOOUPOK, CKISHKH IS
XpaHEHUs] pPEeaKTUBOB, pa3/laTOUHbIEC JIOTKU; XuMudeckue crakanbl (50, 100 u 200 mn);
LIIaTeNu; MUHIETHI; TUTeJIbHBIE MBI, CEKYHIOMEpPHI (TaliMepbl), MEpHBIE TPOOUPKH (Ha
10-20 M) u mepublie K0JIOBI (25, 50, 100 u 200 M), BoasHas OaHs (MM TEPMOCTAT),
CTEKJISIHHbIE MTaJIOUKU; KOHMYECKHe K0JI0b! 11t TuTpoBanus (50 u 100 mi1); nHAMKATOpHBIE
MOJIOCKU JJIsl omnpeneneHust pH u cranpapTHas MHAMKATOpHAs IIKajla; YHUBEPCAJIbHBIN
uHaukarop; nunetkd Ha 1, 10, 50 ma (wnm mo3atoper Ha 1, 5 u 10 M), OropeTku uist
TATpOBaHMs, MeaumnuHckue wmpuisl Ha  100-150 M, maGopatopHbie  W/Win

aHAMTHYEeCKue Bechl, pH-MeTphl, cymmuapHbIHN mKkad, u ap. 1abopaTopHoe 000pyI0BaHHE.

Paznen 2. Xumnueckne peaxkuum JlabopaTopHas padorta "THIbl XUMHUYECKUX
peakuumii".

HazBanue TeMbl

Tema 2.2.0neKkTpoTHYECKAs AUCCOUAIIAS M HIOHHBIN 0OMEH

Pesynbrar 00yueHus

VccnenoBanue TUIIOB (110 COCTAaBY U KOJIMYECTBY HCXOTHBIX U 00pa3yromuxcs
BEIECTB) U MPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakuiit HOHHOTO

oOMeHa, oIpe/ielIeHHEe Cpeibl
BOJIHBIX PAaCTBOPOB

O6mmme xkomnereHmu [(OK 01 OK4

Bompocsr mis gomycka k 1abopatopHoi padorte

a) chopMYITHPYITE 1eNTh TUTAHUPYEMOTO IKCIIEPUMEHTA
1. Ipu kakux ycnoBUsx BO3MOXKHBI HEOOPATUMBIE PEAKIIUU?
2. Bosmoxna i peakuus: HCl+ KOH = H20 + KCI
3. 3anuuuTe TUIIBI XUMUYECKUX PEAKLU 0 UMEIOMIUMCS KJIACCH(PUKALIUSM.

4. Nonummure peakumio: ZnCly + NaOH =? + ? . [louemy
BO3MOJKHA 3Ta HEOOpaTuMasi peakius’?
.3anuImuTe HeoOPATUMYIO PEAKIMIO, KOTOPAask IPOTEKAET C BBIIAICHUEM
ocajka.
[IpoBeneHue ONbITOB

O6opynoBaHue U Mocyaa PEaKTUBbI

CTeKsiHHbIE TPOOUPKU pactBop ruapokcusaa Hatpus (NaOH),

PactBop consnoit kucnotsl (HCI)

PactBop cynbsdara meau (1) (CuSOas)

PactBop kap6onara Hatpusi (Na2COz)

PactBop cynbdara maraus (MgSO4)

PactBop xnopuna xenesa (I11) (FeCls)




IAJITOPUTM NIPOBE/IEHUS OMbITA 1

Bonpocs 1 3aganus

TOPUTM MTPOBEJICHUS OTIBITA 2

Bomnpocs! 1 3aganus

OnbIT 2. Peakuun, naymme ¢ oopazoBaHuemM
€J120010 YJIEKTPOJINTA

K mnonydeHHBIM B MpeAbLAyIIEM OIIbITE
ocaJlIkaM THAPOKCUIOB Keje3a, MarHus U Meau
MPUJICATE PACTBOP COJITHOM  KHUCJIOTBI IO

[MOJIHOTO MX PACTBOPEHHUS.

CocrtaBbTe  MOJICKYJISPHBIE M  HOHHBIC
YPaBHEHUS  COOTBETCTBYIOIIMX  PEAKIUH.
OOpsicHuTE HAOMIOmMAaeMble U3MEHEHHS B
nmpoOupKax.

OnpIT 1. Peakuun, uaymmue ¢
00pa3oBaHUEM 0CAIKA.

[IpoOGieMHBI# OTIBIT.

Hanetite B Tpu mnpoOupku mo 2 M
pactBopa xjopuga kenesa (llIl), cynwsdara
Maraus, cyabharta Mmeau U mpudaBbTe B KOXKIYIO

MO0 TaKOMY XK€

KOJIMYCCTBY LICIIOYH.

Yro BBl HAOIIOMAETE?

Kakoit 1iBeT umeroT 00pa3oBaBIIneCcs OCaAKU?
CocraBbTe ypaBHEHHUS COOTBETCTBYIOITUX
XUMHUYECKUX PEAKIUH.

CpaBHHTE IIBET OCAJIKOB

Ocasiku coXpaHsiTe 10 CIeIYIOMEro
OTTBITa

AJTOPUTM MTPOBEACHUS OMbITA 3

BOHpOCH " 3alaHUsA

OneIT 3. Peaknumn,
o0pa3oBaHueM rasa.

uaymme c




K pactBopy kapOoHaTa HaTpusi TNpHIICHTE
OCTOPOXHO PACTBOP COJISIHOM KUCIIOTHI.
OOpaTuTe BHUMaHKE HA BBIJICTICHIE
rasa.

OOBpsCHUTE BBIIEIEHHUE Ta3a.
CocTaBbTe MOJIEKYISPHBIE U HIOHHBIE
YPaBHEHUS COOTBETCTBYIOIIUX PEAKIIUA.

O0paboTka pe3yabTaToB:

1. HpoaHaJII/I3I/IpOBaTI) MOJIYYCHUC COOTBETCTBYIOIUX PC3YJIbTATOB THIIAM

XUMHUUYECKUX PEAKLIH.

2. CdopMynupoBath € 001t BEIBOI 00 0OMEHHBIX PEAKIMAX, HAYIIHX 10 KOHIA

HazBanue TeMbl

Tema 4.2. «PU3HKO-XUMHUECKIE
CBOCTBA HEOPTaHUUECKHUX BEIIECTBY

Pesynbrar 00yueHus

VYcTanaBnuBaTh 3aBUCUMOCTD (PU3HKO-
XMUMHUYECKHUX CBOIMCTB HEOPraHMYECKUX
BEIIECTB OT CTPOEHUS AaTOMOB M MOJIEKYJI, a
TaK)Ke THIa KPUCTAININYECKON PEeIIeTKN

OO01I1e KOMIIETEHIIUA

OK 01 OK4

Pa3nen 3. CTpoeHue U CBOICTBA HEOPraHNYEeCKUX BelIeCTB.

JlaGopaTopnasi padota «CBOMCTBA METAIIIOB

Bompocs! st nonycka k 1abopatopHoit pabore

Z[aTB OIIPCACIICHUC MCTAJIJIaM.

ok whPE

CriocoOBbl MOJIY4YCHUA MCTAJIJIOB.

HazoBute (bI/ISI/I‘IeCKI/Ie CBOMCTBa METAJJIOB.

Kakne meranibsl B3aMMOJEHCTBYIOT C KUCITOTaMM?
Kakue Meranibl B3auMoAEUCTBYIOT C BOJOU?

Kax BSaHMOHCﬁCTBYIOT MCTaJJIbI C paCTBOpaMH coJIeH.

7. Yro Takoe kopposus MeTamioB? Kakue ObIBAIOT TUIIBI KOPPO3HH.

Crioco0Bbl 3alllUThl METAJIJIOB OT KOPPO3HUH.

8. TlpoBenenue onbITOB

O6opynoBaHue U Tocyaa

PCAKTHUBEL

CTeKsiHHbIE TPOOUPKU

HaTPUH METAJUINYECKUN

CIIMPTOBKaA

Mar"Hum

nepkaTesnb

MeIb

OKCHJ CBHHIIA




okcun xeneza(ll)

OKCHI MU

KHCJIOTa Ce€pHada

Kucnora congnas

ANTrOpUTM IIPOBEJICHUS OMBITA |

Bonpocsl 1 3aganus

Onelt 1. OTHOIIIEHE METAJUIOB K BOJIE.

[TpoOeMHBIH OIIBIT.

B mmpokuii cTakaH Hajeute BOJBI U

TIOJIOKUTC KYCOUCK HATPUA UJIU KaJIWA.
JloOaBbTE B 3

pactBop Kareinm

(denondranenna.

Urto BBI HaOMOAaETE?

Kak Bener ce6s natpuii? Kakoit ra3
BBIJICIISIETCS?

OTMeTbTe IBET pacTBOpa Mmociie 100aBIeHUs
dbenondranenna.

CocraBbTe ypaBHEHHE pEaKIUH.

B uyerbipe mnpoOUpKH TMOJOKHUTE IO
KYCOYKY MarHus, aJllOMUHUS, jKeJle3a U MEI U
MPUJICUTE HEMHOTO BOJBI.

Harpeiite pacTBOpBI Ha CIIUPTOBKE.

O0bsacHnTe HAOIIOaeEMbIE U3MEHEHNS B
npoOupKax.
CocTaBbTe MOJICKYJISIPHBIC U HOHHBIC
YpaBHEHUS COOTBETCTBYIOIINX PEAKIIUU.

AJTOPUTM MIPOBEJICHUS OTIbITA 2

Bomnpocsl 1 3aganus

OneIT 2. OTHouIeHNE
KHUCJI0TAM.

METaJ1JI0B K

Ilonmoxure B HpO6I/IpKI/I MCTAaJlJIbl MarHus,
AJIIOMHMHHA, XKCJIC3a U MECIU U npnneﬁTe K HUM

Yro BBl HAOIIOMAETE?

OTMeTbTE A3MEHEHHUE [BETa B
pPacTBOP COJISTHON KHUCTIOTHI IPOGHpKaXx.
CocraBbTe ypaBHEHUS
COOTBETCTBYIOIIUX PEAKIUH.
AJITOPUTM ITPOBECHUS OTBITA 3 Bomnpock! 1 3a1anus
OneIT 3. OTtHolmenne OKCHUIO0B
METALJIOB K KHCJI0TAM.
B tpu npoOupku HanelTe mo 1 mur pactBopa [Uto Bl HaOmogaeTe?
CEepHOM KHCIOTHI U J100aBbT€ Ha KOHYHKE Ot™meTbTE U3MCHCHHUC nBeTa
mmnarens okcuanel kenesa (I1), memu, cBuHIA. MpoGHpKax.
CocraBbTe ypaBHEHUS
Conepxxumoe N
. COOTBETCTBYIOIIUX PEAKIIUH.
MpoOupOK B3OOITANTE.

O06paboTka pe3ynbTaToB:

1. Tlpoananus3upoBarh MOTyUYEHHBIE PE3YIBTATEL.




CdhopmynupoBaTh BEIBOJ 0 00 OTHOIIEHUH METAJIJIOB K BOJIE.
CdhopmymnupoBaTh BBIBOJ 00 OTHOIIEHUH KUCIOT K METaJIJIaM.

B own

CdhopmymnupoBaTh BBIBO 00 OTHOIIEHUH OKCHJIOB METAJUIOB K KHCIIOTAM.

o1

. ChopmynupoBaTh 001IHIA BEIBOJ 00 0OMEHHBIX PEaKLUAX, HAYIIUX 10 KOHIA

Pazgen 3. CTpoeHne u cBoiicTBa HeOPraHM4ecKuX BewecTB. JlaboparopHas
paboTa «XapakTep AUCCOIUAIUN PA3TUIHBIX THIAPOKCUIOBY.

HaszBanue TeMbl Tema 4.2. «PU3HKO-XUMHUUECKIE
CBOMCTBA HEOPTaHMYECKHUX BEILIECTBY

Pesynbrar 00ydeHus YcTaHaBHMBaTh 3aBUCUMOCTD (DU3HKO-
XUMHUYCCKUX CBOUCTB HGOpFaHI/I‘ICCKI/IX
BEILIECTB OT CTPOCHHUSI AaTOMOB U MOJIEKYI, a
TAKXE TUIIA KpHCTaHHquCKOﬁ peIHGTKI/I

OO0111e KOMIIETEHITHN OK 01 OK4

Bompocsr mist nomycka k 1abopatopHoi padbore

1. U3 nanneix Bemects Beibepute kucaotsl: NaCl; Cu(OH) 2; HNOs; Na2SOs;
H2CO:s.
2. 3akoHuuTE MpeIokKeHne: KucaoTel 3TO 2JIEeKTPOIHTHI, . ..
3. 3akonuure peakiuio: NaS + HNOz = ? + ?
4. Hanmmure ypasHenus auccormanuu kucnot: HoCOs; HaS.
5.Kakue nHIMKaTOPhl YKAa3bIBAIOT HA KUCYIO CPENY
pactBopa?
6. OcymectBute npeBpanieHue: SO2 — SOz — HxSO4 — NapSO4 7
.Kakne ocHOBaHHS OTHOCSTCSI K PACTBOPHUMBIM OCHOBaHHSIM?
8. U3 naunbix Bemects BeIOepuTe ocHoBaHus: NaCl; Cu(OH)2; HNOs; NaOH;
H2COs.
9.Hanummre GopMyIIbl CIEAyOMUX OCHOBAHMIA: THAPOKCH/L KAIIMS, THIAPOKCH
Mmaruus, ruapokcu kenesa (1), ruapoxcu sxenesa (I11).

10. Hanumure ypaBHeHus aucconmanyun ocHopanuii: Fe(OH)s; Cu(OH)2

11. Kakne uHAMKATOPHI yKa3hIBAOT HA IIEJIOYHYIO CPENY PACTBOPA OCHOBAHMIA?

HpOBeI[eHI/Ie OIIBITOB

O6opynoBaHue U ocyaa PEaKTUBBI

CTeKJISTHHBIC POOUPKHU pacTtBop coisiHo# kuciaotel (HCI)

CIIUPTOBKA pacTBOpP YKCYCHOHM KUCIIOTHI
(CH3COOH),

neprKaTelnb pactBop xiopuaa nuaka (ZnClz)

pactBop cyibdara maraus (MgSOa),

pactBop ruapokcusaa Hatpus (NaOH),

pactBOp (eHoapTaICHHA

pacTBOp JIakMyca

pacTBOP MCTUJIOBOTO OPAHKCBOT'O




AJNTOpUTM ITPOBEJIEHUS OIbITA |

Bonpocsl u 3aganus

Onbir 1. CpaBHeHMe  XMMHYECKOi
AKTHBHOCTH KHCJIOT

[TpoGnemHBIi OMBIT
HaJICHTE B MPOOUPKH 1O 2 MJT pACTBOPOB KUCIIOT
1 700aBbTE KyCOYKH ITMHKA

Yro BBl HAOMIOHAETE?

Kaxkoii ra3 Bergensercs

CpaBHHUTE UHTEHCUBHOCTD BbIICJICHUS Ta3a
Hanumure MonekynspHble u HOHHBIE

YPaBHEHUS PEaKLIHMN.

AJNTOpPUTM IIPOBEJICHUS OIbITA 2

Bonpocsl 1 3aganus

OnbIT 2. XapakTep
3JIEKTPOJIUTHYECKOH THCCONMALUN
TUAPOKCH/I0B

[Ipo6eMHBII OTIBIT

B nBe mnpoOupku BHecure mno 10 kamens
pactBopoB: B mepByio — ZnCly, Bo BTOpYIO —
MgSO4 1 B kKakayro TpoOHUpKy no0aBeTe 1O 3
Karum (10 oOpa3oBaHHMS OCAJKOB) pacTBOpa
memourn NaOH. Ocanku pasgenute Ha JBe
9acTH, K OJHON H00aBbTE PACTBOP KHUCIOTHI
HCI, x npyroii wactu — pactBop mienoun NaOH
(M30BITOK, J10

pacTBOPEHUS OCAIKa).

Uro BbI Habmo1aeTe?

Onpenenure XUMHYECKUN Xapakrep
00pa30BaBIINXCS THAPOKCHIOB.

B kxakux ciyyasix pacTBOpHIICS OCal0K?

OcHOBHBIMU 158105 amdoTepHbIMU
CBOMCTBaMH 00J1a/1at0T TUIPOKCHUIBI
CocraBbTe CXemy BO3MOXHBIX

YpaBHEHUU pEaKIUH,
[IpuBeauTe  ypaBHEHHS  JUCCOIMALIUA
TUAPOKCHUJIOB.

AJITOPUTM IIPOBEJICHUS OMbITA 3

BOHpOCBI " 3aJaHHuA

no0OaBbTe B MEpBYIO | Karmito Jakmyca,

BO BTOpYIO — | ka0 peHondranenna,

B TPETHIO — | Karito METUJIOpaHXKa.

5. B Tpu ipobupku 106aswTe mo 8 - 10

Kareib COJISTHOM KHUCJIOTHI HCI wu
BHecUTE TI0 | Karuie pacTBopa JaKmyca,
MeTHJIOpaHka, peHorarenHa.

3. B unctele Tpu npoOupky HaneiTe no

8 - 10 xamenr memoun NaOH. B
MepBy0 BHECUTE | Karuiio JTakMyca, BO

BTOPYIO — | Karumio METUIIOpaHXa, B

TpeThio — 1 Kammo ¢peHondranenta

OnbIT 3. Kucinorno-ocHoBHbIE
WHIHKATOPBI
4. B tpu npobupku naneiite 10 - 15 UYto BBl HaOMOMaeTe?
Kareyb TMCTUILTUPOBAHHOM BoJbl U | OTMEThTE H3MEHEHUE OKPACKU

HHAUKATOPOB B BOJC
OTMEThTE U3MEHEHHE OKpaCKu
HHAUKATOPOB B KUCJIOTC
OTMEThTE U3MEHEHHE OKpaCKu
HHAUKATOPOB B IICIIOYN

O06paboTka pe3ynbTaToB:




1. IMpoananmu3upoBaTh MOTyYEHHBIE PE3YIBTATEL.

2. ChopMynupoBaTh BBIBOJ O XUMHYECKON AKTUBHOCTH KHCIIOT

3. ChopMynmMpoBaTh BHIBOJ O XapaKTEPE MONYYEHHBIX THIPOKCHIOB.

Pazgen 3. CTpoeHne u cBoiicTBa HeOPraHM4ecKUX BewecTB. JlaboparopHas
paborta: "UneHTHUKAINS HEOPTAHUIECKUX BEIIECTB"

HaszBanue TeMbl

Tema 4.3. «neatndukanus
HEOPraHMYECKUX BEIIECTBY

PesynbraTr 00yueHus

HCCHGI{OB&TB Ka4YCCTBCHHBIC pCAKIINHN
HCOPraHN4YCCKUX BCUICCTB

OO01re KOMIIETEHIIUNA

OK 01 OK4

Bompocsr mis gomycka k mabopatopHoii padote

1. Kakune peakiun Ha3bIBAlOTCS KaYeCTBECHHBIME?
2. JlaiiTe omnpeielieHre aHHOHAM.
3. Bakonunte peaknuio: NaS + HNO3 = ? + ?

4. HanuinuTe KaueCTBEHHYIO PEaKIIUIO Ha KapOoHaT-

noHbl. 5.Kak MOXHO 0OHapYXUTh XJIOPUA-UOHBI?

[IpoBenenue onsITOB

O6opynoBaHue U ocyaa

PEaKTUBBI

CTeKJIsTHHBIC TIPOOUPKHU

pactBop comsiHoi kucnotsl (HCI)

CIIUPTOBKA

pacTBOp KapOoHaTa HATPUs

nepkaTesb

pacTBop xjopuaa dapust

pacTBOp CHIIMKATa HaTPHUs,

pacTBOp XJIOpuaa JTUTHS

pacTBOp XJIOpuIa HaTPUs

pacTBOP XJIOopHUaa KaJlnsd

pacTBop xjopuaa oapus

pacTBOP XJIOopUaa KaJlblIUs

pacTBOp XJIOpHUAa CTPOHLUS

AJITOPUTM MPOBEICHUS OnbITa |

BOHpOCBI " 3aaHHuA

OneiT 1. O0Hapy:KeHHe KApOOHATOB U
rUAPOKaApOOHATOB.

[IpoGneMHbIi OMBIT
Buecure B TpoOHMpKy 5 Kamenb pacTtBopa
KapOoHaTa HaTpus U J00aBISHTE MO KarisMm
pacTBop xiopuga Oapusi 10 00pazoBaHUs
ocanka. K monmyueHHOMY Ocangky mo0aBbTe
HECKOJIBKO Karelb COJITHOW KUCIIOTHI.

Yro BBl HAOMOMaeTe? Kakoii ras
BeieisieTca? KakoB BUI U 1IBET
OCaJIKOB.

Hanummre MOJICKYJISIPHBIC N  HWOHHBIC

YpaBHEHMSI PEaKIMH.

AJTOpPUTM MPOBEACHUS OTbITA 2

BOHpOCBI " 3aJlaHUA




OnbIT 2. O0HapyXKeHHE CHIINKATOB

[TpOGIEMHBIA OIIBIT OO0mbsicHuTe HAOIIOIAEMbIE SIBICHUS
OO0wscHuTe, oyemy Gopmyia kuciaotsl HaSiO3

Brecure B mpoOMpKy 5 Kameiab pacTBopa 5
SABJIAACTCS YCIIOBHOU

CUJIMKATa HaTpus U 100aBbTE PaBHbI  00BEM
COJISIHOM  KHCIOTEL CocraBbTe ypaBHEHUS peakUuil,

UYepes HECKOJIBKO MHHYT II€PEBEPHUTE
poOHUPKY BBEPX THOM

AJITOPUTM TIPOBEACHUS OIbITa3 Bonpocsl 1 3aganus

OneiT 2. OOHapyxeHUe AaHMOHOB
BTOPOIl AaHAJTUTHYECKOH I'PYNIbIIO

[IpoOeMHBbII OMBIT Uro BbI HabmoaeTe?
Bnecute B mpoOupky 1M1 pacTBopa xjopua Kaxkoro nBera Beimanu ocagku? CocraBbTe
HaTpusi, OpoMuaa HaTpus, HOAWAA Kayus, | YPABHCHUA peaKIui.
dbropuna Hatpus U 100aBbTE PaBHBIM 00BEM

HUTpaTa
cepebpa.
AJITOPUTM MTPOBENICHHS OMbITA 3 Bonpocs! 1 3aganus
OnbIT 3. OKpawiuganue nnamenu
B LIECTh bapdopoBbIx turseit | Yrto BbI HaOmMIOMaeTe?
[TOMECTUTH o nosoBuHe | OTMETHTE IBET IJIAMEHH.
MHKPOILITIATENs COEMHEHUH TuTUs, | YKa3aTh MPAaKTHYECKOE 3HAUCHUE
HaTpus, KaJlisg, KajgblWs,  CTPOHLHUS, | 3TOTrO OIBITA.
Oapusi. 3aIuTh  CONM A0  IOJIOBHHBI

o0bema TUTJIEH  STUIOBBIM  CHUPTOM,
[epeMeniaTh C UeIbl0  HEKOTOPOro
[PaCTBOpPEHUS COETMHEHHI B CIIUPTE U

10/ I2KCUYb.

O06paboTKa pe3yyIbTaTOB:
1. Tlpoananu3upoBaTh MOJTyYEHHBIE PE3YIILTATEL
2. CdopMynupoBaTh BBIBOJ O HPOBEICHHBIX KAUECTBEHHBIX PEAKIUAX KATHOHOB.

3. C(bOpMy.]'II/IpOBaTb BbIBOJl O ITPOBCACHHBIX KAYCCTBCHHBIX PCAKIINAX AHHOHUOHOB.

Pa3nen 4. CtpoeHue u cBoiicTBa opranmyeckux BemecTB. JlaGopatopHas pabota
"[IpeBparieHusi OpraHuYECKUX BELIECTB MIPU HarpeBaHuu"

Ha3BaHue TeMbl Tema 7.2. «CBoiicTBa OpraHM4eCKUX
COCAVHEHUN»
PesynpraT 00yueHus YcraHaBiIMBaTh 3aBUCUMOCTh (PU3HKO-
XUMUYECKUX CBOMCTB OPraHUYECKHUX BEIECTB OT CTPOEHUS
MOJIEKYJI
OO0111e KOMIETEHIIUH OK 01 OK4

Bomnpocs! u1st fommycka k 1abopaTopHoii padote
a) chopMynHpyiTe L1eb IIAHUPYEMOT0 IKCIIEPUMEHTA



0) 00BsACHUTE, K KAKOMY KJIACCY OPraHUYECKUX BEUIECTB OTHOCUTCS 3TUJICH; B)

0OBSICHHUTE, KaKUMH
Ba
JAHHOTO KJacca, Kakhe  KaueCTBEHHBIE

00HApYKEHUS UCIIOJIb3YIOTCS;

XUMHNYCCKUMH

CBOUCTBaAMHU 001a1a10T BEILIECT

pcakuuun JJIsL ux

r') OOBSCHUTE, KAK MOXKHO TOJYYUTh BEIIECTBA JAHHOTO KJIACCa COSAMHCHUI B

1ab0paTOPHBIX YCIOBUSX;

1) OOBSICHUTE, U3 YeTrO COCTOMUT MPUOOP IS TOTydEHHS Ta30B;

€) IepeurCINTe OCHOBHBIC ACTIEKThI COOIOICHNS TEXHUKU 0€3011acCHOCTHU MpU paboTe C
JIBX (3Tu0BBIM crIUPT), arpeCCUBHBIMU peareHTaMH (KOHIIEHTPUPOBAaHHAs CEpHast
KHCJIOTA), HarpeBaTelbHbIMU IPUOOPaMHU (CIIMPTOBKA).

[IpoBeneHue onbITOB

O6opynoBaHue U ocyaa

PEaKTUBBI

CrekisiHHbIE TPOOUPKU

KonuenTtpuposanssliii pactsop H2SO4

[[ItatuB asst mpoOUpPOK

OTUIIOBBIN COUPT

CrinpToBKa PactBop KMnO4
Crinukn bpomnas Bona
Tlecox

ANTOpUTM ITPOBEACHUS OMbITA |

Bomnpocsl u 3aganus

OIIBIT 1. Biausinue KOHIEHTpauuu
pearupyounmx BellecTB HAa CKOPOCTh
XMMUYECKON peaKkiuu.

1. Honyunts >THNEH peruaparanueli STHIOBOTO
crupTa, 0OHAPYKUTH €r0, U3YYHTh €r0 CBONCTBA.

1.1. B npo6upky HamuTh 2-3 M1 3THIOBOTO CIIAPTA U
OCTOPO’KHO JOOaBHUTH 6-9 MJI KOHIIEHTPHUPOBAHHOM
CEPHOM KUCJIOTHI. 3aT€M BCHIIIaTh HEMHOTO
MPOKAJICHHOTO TMecKa (MECOK WIIH MEJIKUE KyCOUKU
MeM3bI BBOJST ISl TOTO, YTOOBI PEIOTBPATHTD TOITYKU
YKUJKOCTH TIPH KUTICHNUH). 3aKPBITh TPOOUPKY MPOOKOH
C Ta300TBOJIHOM TPYOKO#, 3aKPEHUTh €€ B IITATUBE H
OCTOPO’KHO HarpeTh coaepkumMoe nmpooupku (puc.l)

1. Yro mpoucxoaut B nmpooupke? Uto
HaOmromaere?

2. K kakoMy THITy XHMHUYECKHX pEaKIUuil
OTHOCATCS 3TH Tiporiecchl? Kak Ha3bIBatoTCs?
3. Kak mensieTcst okpacka pacTBOpOB?
[Touemy?

4. KakuM I1aMeHeM rOpUT 3TUIIEH?
[Touemy?

5. CocraButh ypaBHEHHsI IPOTEKAIOIINX
MIPOLIECCOB.




-

C.H.OH -
l'zLSsO (1:3) ’
(xom.)’ —
dl B o
Br, KMnO,

1.2.  OcropoxHO, pABHOMEPHO HarpeTh
CMECh.

1.3. B apyryro npobupky Haneite 2-3 mi
pa30aBIEHHOTO pacTBOpa MEepMaHTaHaTa
KaJusi, ¥ TIPOITYCTHTE Yepe3 Hero ras.

1.4. B Tperhio poOHUPKY HAJIHUTH 2-3 MIT
OpPOMHO¥ BOJIBI, OITYCTUTh ra300TBOIHYIO
TpYOKY J10 1Ha 3TON POOUPKHU U
MIPOIYCTUTH Yepe3 OPOMHYIO BOJY
BBIJICJISIFOLUICS Ta3.

1.5. BbIHYyTh ra300TBOIHYIO TPYOKY U3
pacTBOpa U MOBEPHYTh €€ OTBEPCTHEM
KBEPXY, MMO/IXKEUb BBIICISIOINNCS Ta3

(puc.2).

C,H;0H (aTuio0-
BBIH CIIMPT)

H,S0,

O6paboTka pe3yabTaToB:

1. HpoaHaJ'II/ISI/IpOBaTI) COOTBETCTBHUC MMOJIYYCHHBIX PE3YyJIbTATOB crocodam
MOJIYYCHH HCIIPECACIbHBIX YTJICBOAOPOAOB psiaa 3TUJIICHA (aJ'IKCHOB). CI[eJ'IaTB

COOTBETCTBYIOIINI BBIBOJ.
2. ChopMyaupoBaTh BBIBOJ O (PU3HKO-XUMHYECKHX CBOMCTBAX STHJICHA.

3. CdopmymupoBath BEIBOJ O C0coOax OOHAPYKEHHS STHIICHA.

Pazgen 4. CtpoeHne u cBoiicTBa OpranM4eckux BeuecTB. JlaboparopHas pabota
" UnenTrduKanus opraHndeckux COeIMHEHUN OTAEIbHBIX KIaccoB "



HazBanue teMnl

Tema 7.3. «neHTnUKaUs OpraHMYECKIX
BELIECTB, UX 3HAUEHHUE U IIPUMEHEHUE B
OBITOBOM U

HpOI/I3BOI[CTBeHHOI71 JACATCIBHOCTHU YCIIOBCKa»

Pesynbrar 00yueHus

HCCHGI{OB&TL Ka4YCCTBCHHBIC pCAKIINHN
OpraHn4YCCKUX COGILI/IHGHI/Iﬁ OTACJIBbHBIX KJIACCOB

OO01Ire KOMIIETEHIIUA

OK 01 OK4

Bomnpocsr mis gomycka k 1abopatopHoi padore

1. Kakue BemecTBa Ha3bIBAIOT KUPAMH?
2. Knaccuduxanus sKupos.

3 Kakue BeniecTBa Ha3bIBAIOT caxapamu?
4. Knaccudukanus caxapos.

4. Yem anmpa03bl OTIUYAIOTCS OT KeT03?

[IpoBenenue onbITOB

O6opynoBaHue U ocyaa

PEaKTUBBI

CreksHHbIE TPOOUPKHI

OeH30MHasg KHUCIIOTa

CIIMPTOBKA

YkcycHas KucinoTa

nepiKaTenb

pactBop deHondTanenHa

CTCKJIAIHHBIC ITaJIOYKa,

MarHuu

MpoOKa C ra300TBOTHOMN TPYOKOM

pactBop ruapokcuaa Hatpusi (NaOH),

nepkare PactBop oxcuna meau (1I),
CIIMPTOBKA pacTBop cyabdara Mmeau
CTaKaH BOJIA

AJITOPUTM MPOBEICHUS OmbITa |

BOHpOCH " 3aaHuA

OnbiT 1. Onpenesenue
HenpeaeJIbHOCTH )KHPOB.

[IpoOieMHBII OIBIT
B npo6upky naneiite 2 - 3 M

pacTUTEIBLHOTO Macia, 100aBbTe 5 - 6

Yem 00ycroBIeHa HENIPEAETHLHOCTD
JIUOUI0B?
OO0bscHUTE UCUE3HOBEHHUE PO30BOM

Kalelab pacTBOpa HojJa pO30BOrO  IBETA,
[IPUTOTOBJICHHOTO Ha
YETHIPEXXJIOPUCTOM YIIIEPOJIE.

Cmecr B mpoOHMpKE  SHEPrHUYHO

BCTPAXHUTC.

OKpAacKu HoJa.
Hanummure ypaBHeHue peakiuu

AJTOPUTM MTPOBEACHUS OTbITA 2

BOHpOCBI n 3aJlaHuA




Onsit 2. Boccranosienne Cu(OH)2
IJIFOK030i B LIEJIOYHOH cpeje.

B mpobupky momectutre 1 Mi pactBopa
CuSO4 u 2 ma pactBopa NaOH. IMomyueHHbIi

O0CaZJOK OJHCPIruvYHO BCTPAXHHUTEC. Buecute B

Uto BB HaOmoMaeTe?
Kakoii nBet o6pa3oBasierocs ocaaka?

Hanwummre YpaBHCHUSA pCAKIIHUU.

poOupKy | MJT pacTBOpa TITIOKO3HI. UYro BbI Habo1aeTe nocie
[IpoGupKy crlerka HarpeiiTe B ILUTaMeHH | HarpeBaHms?
CIIMPTOBKHU 10 M3MECHEHMS Hanwmmre YpaBHCHUA peaKuuH
LBETa, Jeprka ee HAKIOHHO okucieHust rioko3sr Cu(OH):
AJITOPUTM TIPOBECHUS OTBITA 3 Bonpocs 1 3aganus
OnbIT 3. BoccranoBienue
amMuayHoro pactsopa AQ20 raroko30ii
(peakuusi cepeOpPSIHOrO
3epKaJjia)
B mpoOupky  momecture 1 wn | Yto BbI HaOmonaeTe?
pactBopa AgNOs u pactop NaOH o Uto 00pazoBaJIoCh Ha CTEHKax
00pa3oBaHUsl OCajKa. K nonydenHomy npooupku?
0Ca/IKy T0OABJISIUTE TIO KAIUIsIM PacTBOP Harmmnre YpaBHEHUE peaKnuu

NH.OH

[PO3pauHOMY

€ro  pacTBOPEHHUS. K

10
aMMHAYHOMY  PacTBOPY

AQ20 nobasbre 2 M 3 %-ro pacTBOpa

cepeOpsTHOTO 3epKasia JiTsl TITFOKO3HI.

[JTFOKO3bI U Harpemre  cMmech 10
KUIICHUSI Ha COUPTOBKE.
AJITOPUTM IIPOBEJICHUS OMbITA 3 Bomnpocs! 1 3aganus
OnbIT 4. KauecTBeHHAs1 peakuusi Ha
KpaxmaJ ¢ iioaom
Haneiite B mpoOupky 5 M 1%-nHoro UYro BeI HaOMo1aeTE?
pacTBOpa KpaxmaJa, BHecure 2 - 3 [louemy n3meHsieTcs LBET pacTBOpa?
KarTu pa30aBIeHHOTO pacTBopa ojaa Hanuumre ypaBHEHHE PeakiiH.
O06paboTka pe3ynbTaToB:
1. Ilpoananu3npoBaTh MOTYYCHHBIE PE3YIbTATHI.
2 Cdhopmynupyiite BbIBOA 0 HU3UKO-XUMHUECKUX CBOWCTBAX JKUPOB.
3 Cdhopmynupyiite BbIBOA 0 (U3UKO-XUMUUYECKUX YTIIEBOOB.
4. Cdhopmynupyiite BbIBOA 0 GU3NKO-XUMUUYECKUX CBOMCTBAX Kpaxmara.
5 Cdhopmynupyiite BEIBOJ 0 KAYECTBEHHBIX PEAKIIUAX KUJAKHX KUPOB.
6 Cdhopmynupyiite BEIBOA 0 KAYECTBEHHBIX PEAKIIHSIX albI03.
7 Cdhopmynupyiite BBIBOJ 0 KaYECTBEHHOHN peakiny Kpaxmania.




Pa3nen 6. PacTBopbl JlaGopaTopHas padota "[Ipurorosienue pactBopoB".

HazBanue TeMbl

Tema 2.2. DnexkTpoauTUYecKasi AUCCOLUALUS U
WOHHBIH 0OMEH

Pesynbrar 00yueHus

HccnenoBath GU3NKOXHUMHYECKUE
CBOWCTBA UCTHHHBIX PACTBOPOB

OO01re KOMIIETEHIIUN

OK 01 OK2

Bomnpocsr mis gomycka k mabopatopHoii padote

1. JaTe onpenenenue koHeHTparuu. CriocoObl BIpaXEHUsI KOHIICHTPAIIUN
pacTBOpOB.

2. Uto Takoe conpBaThl U ruzpaThl? Ha kakoM 3Tarne pacTBOpPEHUs OHU
obpazyrorcs?

3. Uto Takoe pactBopuMOCTh? OT Kakux ()aKTOPOB OHA 3aBHCHT?

4, Kaxkyto maccy cynbdara kanus ¥ BOABI HAJ0 B3ATh Jyisl purotoBieHus 300

rpammoB 20% pactBopa?

5. CKOJIBKO ~ TpaMMOB BOJIbI  COJIEPIKHUTCS B 200 r 40%-

HOrO0 pacTBOpa MOBAPEHHOMN COJIU?

HpOBeI[eHI/Ie OIIBITOB:

O6opynoBaHue U nocyaa

PE€AKTHUBEL

Crakan 600Mi

pacTBOp XJIOpuaa HaTPHs

CTeKIIIHHAsA NajlouKa

PactBop kapboHarta HaTpus

Bechl TexHUUeCcKHe

PactBop xsopuna xanus

s ap 250 Mo

PactBOp ruapokapOoHara HaTpUs

apeoMeTp

PactBOp cynbara maraus

PactBop xuopuna 6apust

AJTOpUTM ITPOBEACHUS OMbITa |

BOHpOCLI " 3aJlaHUsA

Onsit 1.IIpuroroButs 500 2 4% pacTBopa

XJ0pHuaa KaJaust




[TpoOneMHBIH OTIBIT. [Ipurorossre pactsop I[IpoBeprre

PaccuuralitTe MacCcy HaBECKM U BOJbI IJIOTHOCTB pacTBOpa

B3BechTe HAaBECKY. Paccunraiite abCOMIOTHYIO OMIHOKY
PacTBOpUTE HABECKY B BOJE PaccuuTaiiTe OTHOCHUTENIBHYIO OIINOKY
[IpoBeprTe KOHIICHTPALUIO

[IPUTOTOBJIEHHOTO pacTBopa, U3MEpUB

[UIOTHOCTH C TIOMOIIIBIO apeoMeTpa

O0paboTka pe3yabTaToB:
1. Ipoananu3upoBaTk Noy4eHHEe COOTBETCTBYIONIMX PE3YJILTATOB

2. PaccunraiiTe a0COIIOTHYIO U OTHOCHTEIBHYIO OIIMOKH
3. ChopMymupyiiTe BHIBOIL.

4.1. Ouenounble cpeacTBa pyGeKHOro (TEMATHYECKOr0) KOHTPOJIS 110
AUCHUILINHE «XHMHUD)

PyOexHplil (TeMaTuyeckuii) KOHTPOJb MO JUCHMIUIMHE «XHUMHSD) MPOBOJUTCS B
(dopMe KOHTPOJBHBIX paldOT MO pa3jesiaM OCHOBHOTO MOAYJIS Ha OTIENIbHBIX 3aHATHSIX,
KEWCOB.

4.3.1 KonTposbHbIe padoThI

Pazgen 2. Xumuyeckue peakuuu. Kontponbnas padora «Crpoenue
BelllecTBA U XMMHYeCKHe PeaKkiun»

KonTtponbHas paboTa COAEPKUT YEThIPE BHUIA 3aITaHUN:

1. 3anmaum Ha cocTaBIeHUE XUMUYECKHX (OPMYIT IBYXaTOMHBIX COSIUHEHHH 110
UX Ha3BaHMIO.

2. 3ajauM Ha COCTaBJICHHE YpPAaBHEHHM PpEaKIMi: COCAMHEHHsS, 3aMELIeHUs,
pasnoxeHus, OOMEHa M peakuil C Yy4acTHEM KOMIUIEKCHBIX COEIUHEHHUH;
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIUM.

3. 3agaHus HA COCTABJICHHE MOJEKYISAPHBIX W HOHHBIX PEaKIMil THUAPOJIH3a
COJIEH, YCTAHOBJICHUE U3MEHEHMS KUCIIOTHOCTH CPEJBI.

4. 3agaunm Ha pacyeT KOJHMYCCTBCHHBIX XapAaKTEPUCTUK 110 YPABHEHUSIM
XUMUYECKUX PEaKLMH: MacCOBOM WM OOBEMHOM J0JM BBIXOJA MPOJYKTa PEaKLUU
COEJMHEHUS OT TEOPETUYECKH BO3MOXHOI'O; OOBEMHBIX OTHOLICHMH Ta3oB;
KOJIMYECTBEHHBIX XapaKTEPUCTUK HMCXOJHBIX BELIECTB U MPOAYKTOB PEAKLUU; MACCHI
(0ObeM, KOJIMYECTBO BEILECTBA) MPOIYKTa PEAKLUH, €CIIU OJJHO U3 BELIECTB IaHO B BUIE
pacTBOpa C OIIPEETICHHON MacCOBOM J10JIEH PACTBOPEHHOTI'O BELLIECTBA.

1 Bapuant 2BapuaHT

1. I[OHI/IHH/ITC YpaBHCHUA, ypaBH}IfITe, COCTaBbTC NOJIHBIC U COKPAIICHHLIC
HWOHHBIC YPABHCHUA.

Mg (NO3 )2 + K3 POs = Al Clz + K3PO4 =
Ba (OH )2 + H3 PO4 = Fe SO4 + Naz POs=
Zn Bry + HSO3 = Mn Cl; + KOH =

2. I[OHI/II_HI/ITC YPaBHCHUA U ONIPCACIIUTC XapaKTCPHUCTUKHN KaXJOH XMMHUUYECKOI
pCaKkIuu.

Na+ O, = Li+Oy=



As+ O; = Se+ 0O, =

3. IIpocraBbTe CTENCHM OKUCICHHS YIEMEHTOB B CICAYIOIIUX COCTMHCHUSIX.
Bi20s, Ga03, CCls, HMnO4 FeO, PbO,, PCls, HclOg,
H2Cr207, H2CrO4, SnS.. XeF4
4. Onpepenure TUI XMMUYECKOW CBSI3H B JaHHBIX BELIECTBAX, TOKAXKHUTE 3TO C
MIOMOII[BIO CXEM.
KCI, O2,PH3, Ag, Clz, NaBr, Iz, MgClz, Hz, SO, Cu, Nal, F, Fe,
Na20, Ni, CH4, Al, Ca (NOs3). CaO, N2, Na, P20s, BaSO4, Os,
Ssg, SO3. 1,07.
5. PaccraBbTe KOA((GUIMEHTHI, ONIPEICTUTE TUI PEAKIIUH:
a) Mg + N2 ->Mg3N2 a) C +Cr2 O3— CO2 +Cr
0) HNO3 + CaO— Ca(NO3)2+H20 0) Na + H20 — NaOH+ H2%
6. PaccuuTarh CTENICHN OKUCIICHHUS /IS KAXKJIOTO 3JIEMEHTa BBEIIECTBE
Fe(NO3)3 Ca (NO3)2
3. 3anucarb GOpMYIBI BEIIECTB:
A) cynabdun xenesa (1) b) cepHast kucnora
A) cepHHCTast KHCIIOTA 6) ruapokcua memu (I1)

7. Tlo ypasuenmio peakuuu CuCl2 +Mg —MgCl2 +Cu, BEMUCIHTE KOJIHYECTBO
BEI[ECTBA MeJIU, €cli B peakuuio ¢ xsopuaom meau (II) Berynuno 480 r maruus.

8. CocTaBuTh YPaBHCHHE U ONIPCACIINTDE THUII PEAKIIUU
A) cynbdat Oapust + cepHas KHCI0Ta b) consnas kucnora +
KapOOHAT KaJbIUs

Pa3nen 3. CTtpoenne u cBOlicTBA HeopraHm4veckux BeulecTB. KoHTposibHas
padora «CBoiicTBa HEOPraHM4YEeCKHMX BeleCTB)

KonTtponbHas paboTa COAEPKUT TPU BUA 3aJaHU:

1. Bamaum Ha pacyer MaccoBOM J0aHM (MacChl) XHMHYECKOTO 3JeMEHTa
(coenuHEeHMS) B MOJIEKYJIE (CMECH).

2. TlpaxkTudeckue 3aJaHust MO KIACCH(pHUKAIMN, HOMEHKJIATYPE U XMMHUYECKUAM
dbopMylaM HEOPraHWYEeCKHX BEIECTB Pa3MYHBIX KIJIACCOB: OMIpEIENIeHHuE Kiacca
HEOPraHMYeCKUX  BEIECTB, HA3bIBaTh  HEOPraHUYECKHEe  COCIUHEHHUS IO

MEXAYHApOAHOU U TPUBUATBHONW HOMEHKIIAType 10 XUMUYECKUM (opMysiam.

3. 3a,Z[aHI/I$I Ha COCTaBJICHHUC ypaBHeHI/Iﬁ XUMHNYCCKHX peaKuHﬁ C y4dJaCTuem
IPOCTBIX U CJIOXKHBIX HCOPTAaHHMYCCKUX BCIICCTB: OKCHMAOB MCTAJJIOB, HCMCTAJLJIOB U
aM(bOTepHLIX QJICMCHTOB; HCOPIraHHMYCCKUX KHCJIIOT, OCHOBaHHUHN H an)OTepHBIX
TUAPOKCHUAO0B, HCOPIraHUYCCKUX coneﬁ, XapaKTCPpU3YyHOIIUX HUX CBOMCTBA M CHOCOOBI

NOJIYUCHMU.

1. YcraHnoBuTE, K KAKOMY KJIacCy/TpyIine OTHOCATCS HEOPraHUYECKUE BEIIECTBa,
dopmyisl koTopsix ykazanbl CoO, HNOz LiOH, H2S203 Ha3oBUTE COeTUHEHUS 1O
MEeXAYHApOJHOW U TPUBUATIHHONW HOMEHKIATYpE.

2. CoctaBuTh GOPMYIIBI COCTUHEHUI:

a) okcupna yranepona( II) ,0) runpokcuna Meau, B) XJIOPOBOJOPOTHOM KHCIIOTEHI, T)
cynbdaTa HATpUs



3. HanucaTb ypaBHEHHS] XUMHUYECKHX PEaKIUii:

a) H2SO4 + Mg 6) Na2 O + HBr B) SO> + CaO r)CaCOz + HCI n) AICIz + AgNOs
VYka3aTp Ha3BaHUs IPOJLYKTOB PEAKIIMH.
4. PaccraBbre K03()(UIIMEHTHI B TPUBECHHBIX HIKE CXeMaxX XMMHYECKHX PEaKIIHIA.
JlaiiTe XapakTepUCTUKY KaKJIOM U3 YEThIPEX XUMHUECKUX PEAKLMI C TOUKH 3PEHUS
Pa3IMYHBIX KJIacCu(UKAIIA.
a. o+ N2 — NH31+Q
6. AL + Fe:Os  — ALOs +
Fe + QB. CaCOs — CaO + CO21 -
Q
r. NaOH + H2SO4 — Na S04 + H20 + Q
5. 'openune ammuaka
4ANH3(1) + 302(r) = 2N2(r) + 6H20(x) +Q

SIBJISICTCSI

peakuuen

1) COEIMHEHMS, KATATUTHYECKON, SHIOTEPMUYECKOM

2) 3aMEeIIeHUs, KaTaTUTHYECKOM, SK30TEPMUIECKON

3) OKHCJIMTETbHO-BOCCTAHOBUTEIBLHOM, HEKATATUTUYECKOM, SK30TEPMUUECKON
4) 0o0MeHa, HeKaTATUTHIECKOM, SHI0TEPMUUECKON

6. BerunciuTe MaccoByro J0J1t0 cepedpa B okcuje cepedpa (Ag20)

Pa3nen 4. CTpoeHue U CBOICTBA OPraHUYeCKHX BellecTB.
KonTpoabHast padbora «CTpoeHHe 1 CBOMCTBA OPraHM4YeCKUX BeleCTB)
[To uToram u3ydeHus pasaena 7 oOyqaroniuecs: OyIyT CriocoOOHBI:
- OINpeaensiTh MPUHA]IEKHOCTD BELIECTB K  pa3IUYHBIM KJ1acc
aM OpraHUYECKUX COCAMHEHUIT; TOMOJIOTH U U30MEPHI;
- Ha3bIBaTh U3yYEHHBIC BEUIECTBA [0 «TPUBUAIBHOID WM MEXKIyHAPOTHOM
HOMEHKJIAType;
- XapaxkTepu30oBaTh CTpOoeHUue U XUMHUYECKHE CBOICTBa
M3YYEHHBIX OPraHUYECKUX COCTUHEHUII;
- OOBSCHATH 3aBUCUMOCTb CBOWCTB OPraHMYECKHUX BEIIECTB OT UX COCTaBa U
CTpOEHUS;
- MPOBOJUTH BBIYUCIICHHUS IO XUMHUYECKUM (DOpMYyTIaM U YpaBHEHHSIM.
TemaTnueckuil KOHTPOJIb OCYIIECTBIISIETCS METOIOM TecTupoBanus (1) wiu B

(dbopmMe mucbMeHHOU paboThl, BKIIOYAOIIEH MpakTHueckue 3aganus u 3aaayuu (1I).

1. BemectBo, cocTtaB  KOTOPOTO  BBIP&XKEH  MOJICKYJSIPHOI
¢bopmynoit C3Hs, oTHOCHTCS K KI1accy:
1) Apensr 2) aJIKaHbI
3) AunkeHbl 4)anK1HbBI
2. Haszanwue Bemectsa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH
A) OyraHon-2 b) mnenranon-2

B) 2-metunOyranon-4 r) 3-MeTunoyranos-1



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.

BemectBo, nmetomiee popmyny CHo=CH> Ha3biBaeTcs:
TOJIYOJ

ITHIICH

TIIALIEPUH

MIPONAHOII

BemiecTBo, Ha3BaHME KOTOPOTO MPOIMOHOBAS KUCIOTA, UMEET (hOpMyITy:

C2HsOH

(CM)2NH

CH3-CH,-COOH

C3HsOH

Jlist ankaHOB XapaKTepHa PEeaKIus:

npucoenuHenus Ho

XJIOPUPOBAHUS HA CBETY

obecrBeunBanus pacrBopa KMnO4

MTOJTMMEPHU3AITIH

Mertanous pearupyer c:

HaTpHUEeM

BOJIOM

BOJIOPOJIOM

METaHOM

VYKcycHast KUCIIOTa BCTYMAET B PEAKIIMIO C:

AgNO3

NaCl

Na2CO3

H20

Bepnbl 11 yTBEpK1eHUS:

. AMUHBI IMPOABJIAIOT OCHOBHEIC CBOMCTBA

. AMHUHOKHCIIOTBI IMPOSABJIAIOT TOJIBKO OCHOBHBIC CBOMCTBaA

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

10.

BEPHO TOJIBKO A

BEPHO TOJBKO b

BEpHBI 00a yTBEPKICHUS

HEBEPHO HU OJTHO U3 YTBEPKACHUI

VYpaBuenue xumuueckoit peakuun C2H6+CI12*C2HSCI+HCI sBnsercs:
peaknueit 3aMeleHus, NpoTeKaroeil Mo pajuKaIbHOMY MEXaHU3MY
peakuuel NpucoeMHEHUs, IPOTEKAlOIIE 0 paJUKaTIbHOMY MEXaHU3MY
peakuueit 3aMeleHus, MpoTeKaroeil 1o HOHHOMY MEXaHU3MY
peaknuel NpucoeMHEHUs, MPOTEKAIOIIEH TI0 HOHHOMY MEXaHU3MY

B peakuutio «cepeOpsHOTO 3epKaia» (C aMMHAaYHBIM PaCTBOPOM OKCHIA
cepeOpa) BCTyMaer:



1) 3TaHOJI

2) TIIFOKO03a

3) CJIAEPUH

4) Kpaxmain

11.  VYcraHoBHTE COOTBETCTBHE MKy Ha3BaHUEM BEILECTBA U KJIACCOM

(rpynmnoil) opraHM4eCKUX COETUHEHUH, K KOTOPOMY(-0i1) OHO TPUHAIEKUT.
Haspanue
BemiecTBa A)
CH3COOH

b) CHs-CH2-CH3
B) CH2=CH-
CH>-CH3T') CHs-
CH2-OH

Knacc opranndeckux coeTmHeHn
1) OJIHOATOMHBIE CITUPTHI

2) YTIIEBOIBI

3) KapOOHOBBIE KHUCIIOTHI

4) apOMaTUYECKHE YIIIEBOIA0POIbI
5) HENPEIENbHBIE YTITIEBOI0POIbI
6) HpeNEIbHBIE YIIIEBOI0POIbI

12. B cxeme npeBpaineHuit

15000C  xar +Br2
CHa4 X1 OcH30T X2
BeniecTBaMu X1 M X2 COOTBETCTBEHHO
SIBJISTFOTCSI:
1) alleTUICH
2) STUIIEH

3) OpoMOEeH3011

4) XJI0pOEH30T

5) benon

6) LIUKJIOTEKCAH

13. Onpenenure MoJeKyIsapHyro (GopMyily BellecTBa, cojepkamero 37,5%

yraepona, 50% xucnopoaa u 12,5% Bogopoaa. OTHOcUTENbHAsA IMJIOTHOCTH

IMapoB 3TOTO BEIICCTBA 11O BOAOPOAY paBHA 16.

1) CH3OH

2)  CsHsOH

3)  HCOOH

4)  CeHsOH

14.  CxonbKo JUTPOB BOAOPOIa OTpedyeTcst ajist o0pazoBatust 10,2 T 3THIOBOTO

CIIMPTa U3 allCTalIbACTU/Aa, CCJIIN BbIXO IIPOAYKTAa PECAKIIUU COCTABJIACT 80%?



1) 6,2 n

2) 3,1n
3) 12,75 n
4) 11,2 1ndpepenuupoBanHblii 3a4eT mo qucuunanie «Xumus» | kype Il cemectp

Bapuanr 1

Tect cocrout u3 uacteii A, B, C. Yacts A BxarogaeT 11 3aganmii, yacte B — 3 3amanus, yacts C
— 2 3aJ1aHu.
3amanus yactu A oueHuBarotTcs 1o 1 6amry, yactu B — mo2 6amna, yactu C — no 3 6anna.
O061ee K0JIMUECTBO OAIIIIOB, KOTOPOE MOXKET HA0paTh CTyACHT — 24 Oasia.
Orenka «3» cTaBUTCS, €CJIM CTYIEHT HaOpasl He MeHee 12 0amioB, «4» - He MeHee 16 6aos,
«5» - e menee 20 6amIoB.

Yacts A

K kaxcoomy 3a0anuto yacmu A 0anvt HECKObKO OMEEM 08, U3 KOmMopulx monvko 1 éephbtii.
Buvibepume eéepnutii, no Bawemy mnenuro, omeem.

1. Xumuuyeckuii 3jieMeHT UMeeT CJIeAYyIONIYI0 cCXeMy cTpoeHus atoma +18 2)8)8).
Kaxkoe noJio:kenue on 3annmaet B [ICX9?

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

2. ®opmyJia BbICHIEr0 OKCHIAa XMMHYecKoro djiementa R>Os. K kakoii rpynme
riaasHoil noarpynnel IICXD on npuHamiexur?

a) rneppasi; 0) msATas; B) UeTBEPTasl.
3. Kakoe u3 BelecTB HMeeT HOHHYIO CBSI3b?
a) LiCl; 6) HBr; B) O2; 1) CO.
4. YkaxuTte TMII XUMH4Yeckoi peakuuu Zn + O — ZnO:
a) pa3yoxeHus; 0) COeIMHEHNUS; B) 0OMEHa; T') 3aMEIICHHS.
5. CuUMBO.JI 3J1eMeHTAa, 00pa3yIoliero nNpocToe BemecTB0 — MeTaJLI:
a) O; 6) H; B) Na;r) F.
6. B HauaJjie Ka:xKI0ro Neproaa CTOSAT aTOMbI:
a) METaJUIOB; 0) HEMETAJIJIOB.

7. BemecTBa, CX0/IHbIE IO CBOEMY CTPOEHHUIO U CBOHCTBAM, HO OT/IHYAIOLIHECS APYT OT
APYra Mo coCcTaBy Ha OJIHY MJIH HecKoJibKo rpynn -CHz-, Ha3piBaloTCst

a) romosioramu; 0) K30Mepamu; B) paJuKaiaMu; ') MOJIEKYJIaMHU.

8. K kJj1accy alkaHOB OTHOCHTCS YIJI€BOIOPO/] COCTABA:

a) C7H12: 6) C7H1s; B) C7Hs; 1) C7Hs.

9. Hazpanue HM:KeNPUBEJEHHOT0 YIJI€BOAOPO/IA MO CHCTEMATHYeCKO HOMEHKJIaType
CH,~CH-CH,~CH~CH,,

|
CH, CH

3
a) 2-MeTUJITeHTaH; 0) 2,2-TMMETHIINICHTaH; B) 2,4-TMMETUINCHTaH; T') 2,4- TAMETUIIICHTCH.

10. KauecTBeHHO# peakuueil Ha eHOJI SIBJISIETCS ero B3auMojelicTBHe C:



a) ruapoxcuaom meau (I1); 6) ammuadnbIM pacTBopoM okcuaa cepedpa (I); B) xmopuaom xenesza
(IIT); r) BOmOpOIOM.

11. O6mas opmy.ia HenpeAeJdbHBIX YIJ1€BOAOPOAOB:
a) CnHZn; 6) CnH2n+2; B) CnH2n72; I‘) Can.
Yacrs B

B 3a0anuu Bl eévioepume éeprvie ymeepircoenus. 3anuuiume eblOpanHvie OYKevl 6
angasummnom nopaoxe.

a) MpU KUISTYEHUU OEJIOK TepsSET CBOM (pepMEHTATUBHbIE, 3aILIUTHBIE U Apyrue QyHKINH;

0) HaTpUi SBJISIETCS MIETOUYHBIM METAJIOM;

B) DJIEMEHT OPTaHUYECKOM XUMHUH — BOJIOPOJ;

I') YIIEKUCIBIN Ta3 UCTIONB3YIOT U1 M3TOTOBJICHUS IIUIMYYUX HATUTKOB U JIJIS TIOTYYEHUSI COIbL;
1) pacTBOp (eHoJIa Ha3bIBAIOT KapOOJOBOM KMCIOTON MM KapOOJIKOH.

B2. Yemanoeume coomeemcmeue. Omeem 3anuwiume 6 ciedyrwuiem euoe: A-4, b-1 u m.o.
1. YeraHoBHUTe COOTBETCTBHE MeK/1Yy HA3BaHHMEM BelllecTBA U (opMy.10ii coeiMHEHNS:
Ha3zeanue seuiecmea: @opmyna coeounenus:

A) Cepnas kuciora 1) HoSO4

b) I'mapoxkcun 6apust 2) BaSO3

B) Cynsdar 6apus 3) BaO

I') Oxcup 6apus 4) BaSOq

5) Ba(OH)2

6) H2SO:s.

2. YCTaHOBHTE COOTBETCTBHE MEXKITY HA3BaAaHUEM OPraHUYE€CKOro COCAMHECHUS U KJIaCcCOM
BE€IIECTB, K KOTOPOMY OHO OTHOCHUTCH:

Has3zeanue coeounenusn: Knacc eewjecme:
A) Oyten-1 1) anietuneHoBbie y/B

b) Gyranon-2 2) HenpenenbHbIe y/B

B) 6ytun 3) cnuptsl

I') 6yranains 4) anpaerust

5) anKeHbl

6) KETOHBIL.

Yacts C

1. Pemute 3agauy: HaiiTu MaccoByI0 /10J110 ITIOK03bI B pacTBope, cojaep:kamem 280 r.
BOJbI U 401 IJII0KO3BI.



JuddepenuupoBannbiii 3a4et no gucuumimue «Xumus» | kype 1l cemectp
Bapuanr 2

Tect cocrout u3 uacteii A, B, C. YUacts A BxarogaeT 11 3aganmii, yacte B — 3 3amanus, yacts C
— 2 3aJ1aHuA.
3amanus yactu A oueHuBarotTcs 1o 1 6amry, yactu B — mo2 6amna, yactu C — no 3 6anna.
O61ee K0JIMUECTBO OAIITIOB, KOTOPOE MOXKET HA0paTh CTyAEHT — 23 Oasuia.
Orenka «3» cTaBUTCS, €CJIM CTYIEHT HaOpasl He MeHee 12 0amioB, «4» - He MeHee 16 6aos,
«5» - e menee 20 6amIoB.

Yacts A

K kastcoomy 3a0anuto ywacmu A 0anvl HEeCKONbKO 0mMeEemos, U3 KOmopuvlx moawvko 1 eepuutii.
Buvibepume eéepnutii, no Bawemy mnenuro, omeem.

1. Xumuuyeckuii 3JieMeHT UMeeT pacrpe/ieieHue 3JIeKTPOHOB M0 YJIEKTPOHHBIM CJI0SIM
B aTtome 2-8-7. Kakoe noJsio:xenue od 3auumaer B [ICXD?

a) Il nepuon, VI rpynna; 6) 11 nepuon, VII rpynna; B) IV nepuogn, I rpynna.

2. ®opmyJia BeicuIero okcuaa xumudeckoro diementa ROz, K kakoii rpynne riaBHoii
noarpynnsl IICXD on npunaanexur?

a) BTOpasi; 0) msATas; B) 1IecTasl.
3. Kakoe 13 ykazaHHBIX BelIeCTB HMeeT KOBAJEHTHYH) HEMOJISIPHYIO CBSI3b?
a) Ho; 6) C120; B) PCls; ) MgO.
4. VYkaxurte Tun xumudeckoii peakuun Al(OH);—ALO3 + H,O:
a) pasyioeHus; 0) COCIMHEHNUS;, B) 0OOMEHa; T') 3aMEIICHHS.
5. CuUMBO.JI 3J1eMeHTAa, 00pa3yloliero nNpocTroe BemecTB0 — MeTaJLI:
a) Ag;6) C;B) N; ) F.
6. EAMHCTBEHHBIM JKHAKHM METAJJIOM SIBJISIETCH:
a) aIOMUHUN; 0) IUHK; B) MarHui; ) pTyTh.

7. BemmecTBa, MMeOIINe OHY U TY Ke IMIHPUUECKYIO (hopMmy.1y (00/1agar0mue
OJMHAKOBBIM KOJINY€CTBEHHBIM H KA4eCTBEHHBIM COCTABOM), HO Pa3Hoe CTPOeHHe, a
MOTOMY U pa3Hble CBOIiCTBA, HA3bIBAKOTCS

a) romosioramu; 0) ©30Mepamu; B) paJuKaiaMu; ') MOJIEKYJIaMHU.
8. K kiaccy npeieJibHbIX yI1€BOA0OPOA0OB OTHOCUTCS:
a) C7H12: 6) C7H1e; B) C 7He: T) C7 Hs.

9. HazBaHue HUKeNIPUBEAEHHOI'0 YIJIEBOJOPO/A M0 CHCTEeMATHYeCKO HOMEHKIaType

CH,
|
CH,=CH—C—CH,—CH,.
l
CH,



a) 2,2-meTunnenrtasd; 0) 3,3-auMmeTuineHTen-1; B) 3,3-numerninenTan-1; r) 3,3-
IUMETHIIIEHTaHOoJI-1.

10. KauecTBeHHOIi peaknueil Ha 0eJIOK SIBJISIETCS] €r0 B3auMo/eiicTBHe C:

a) ruapokcuaom meau (11); 6) ammuaunsiM pactBopom okcua cepedpa(l); B)
KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTOMU; I') BOJOPOJIOM.

11. Henpene/sibHbIe YIJIeBOAOPO/bI — 3TO BelllecTBA ¢ 001eil (popmyioii:

a) CnHan; 6) CnHan+2; B) CnHan2; F) CnHan 4.

Yacts B

B 3a0anuu Bl eévioepume éeprvie ymeepicoenus. 3anuuiume eblOpanHnvle OyKevl 6
angasummnom nopaoxe.

a) yrapHbId Ta3 04eHb SIJI0BUT, T.K., IOMA/1as MPHU JbIXaHUU B KPOBb, OBICTPO COCTUHSAETCS C
reMOTJIOOMHOM, JIUIIIasi TEM CaMbIM F€MOTJIOOMH BO3MOKHOCTH TEPEHOCUTH KUCIOPOI;

0) CTMBOYHOE MACIIO COJIEPIKUT OEJIOK;

B) PACTBOP — 3TO FOMOTreHHAs CHUCTEMA;

T') BEMIECTBO WJIM DJIEMEHT, KOTOPBIA OTAAET JIEKTPOHBI, SBIISICTCS OKUCIUTEIIEM;

1) MHAUKATOP, TTOKA3bIBAIOINI Hammurne noHOB H B pacTBope — makmyc.

B2. Yemanoeume coomeemcmeue. Omeem 3anuwiume 6 cneoyrwouiem euoe: A-4, b-1 u m.o.
1. ¥YcraHoBuTe COOTBETCTBHE MEXKIY HA3BaHHEM BelecTBa U GOPMYJI0ii coeTMHEHUSI:

Ha3zeanue seutecmea: @opmyna coeounenus:

A) Okcun meau (1) 1) Cu20
b) Hurpat meau (I1) 2) HNO3
B) AzotHnas kucimora 3) Cu(OH).
I') T'mapoxcu meau (11) 4) Cu(NO3)2
5) H3PO4
6) CuO.

2. Yemanoseume coomeemcmeue Meafwy HdA3eaHuem eeuiecmea U Kiiaccom
opz2aHuu4decKux coedunenuﬁ, K KOmopomy OHO omHocumcs:

HasBanue coeqnuenus: Kiace Bemecrs:

A) sTaHaNb 1) anieTuneHoBbIe Y/B
b) meranon 2) aJIKaJIMCHBI
B) atun 3) criupThI
I') 6enzon 4) anmbJaeruabl
5) apomaTHnueckue y/B
6) KETOHBI.

Yacts C

1. Pemute 3anauy: Kakoe kosmuyectBo BemecTBa okcuaa meau (II) conepxurest B 120r
ero maccobi?



JAuddepenuupoBannbiii 3auet no gucuumimue «Xumus» | kype 1l cemectp
Bapuanr 3

Tect cocrout u3 yacteii A, B, C. YUacts A BxatogaeT 11 3aganmii, yacte B — 3 3amanus, gacts C
— 2 3aJ1aHuA.
3amanus yactu A oueHuBarotTcs 1o 1 6amry, yactu B — nmo2 6amna, yactu C — no 3 6anna.
OO61iee K0JIMUECTBO OAIIIIOB, KOTOPOE MOKET HaOpaTh CTyACHT — 23 Oasuia.
Orenka «3» cTaBUTCS, €CJIM CTYICHT HaOpasl He MeHee 12 0amioB, «4» - He MeHee 16 O6aos,
«5» - e menee 20 6amIoB.

Yacts A

K kastcoomy 3a0anuto yacmu A 0anvl HECKONbKO 0mMeemos, U3 KOmopuvlx moJavko 1 eepuutil.
Buvibepume eepnutii, no Bawemy muenuro, omeem.

1. Xumuuyeckuii 3jieMeHT UMeeT pacrpe/ieieHue 3JIeKTPOHOB M0 YIEKTPOHHBIM CJI0SIM
B aTtoMme 2-8-6. Kakoe noJsioxenue od 3auumaer B [ICXD?

a) IV nepuon, Il rpynna; 6) 1l nepuon, VII rpymnma; B) Il nepuoa, VI rpynna.

2. ®opMmyJia BOJAOPOAHOIO COeIMHEHUsSI XUMHUYeckoro jiemenTta RHs. K kakoii rpynne
raasHoi noarpynnsl [IICX3 on npunapiexur?

a) yeTBepTas; 0) TPEThs; B) BTOPAS.

3. Kakoe 13 yka3aHHbIX BellleCTB UMeeT KOBAJEHTHYI0 HEMOJISIPHYIO CBSI3b?
a) H20; 6) Ss; B) CaH2; 1) CoHs.

4. YkaxuTe THI XuMu4eckoii peakuuu Fe + Cu Cl, — Cu + FeCly:

a) pa3yioeHus; 0) COCIMHEHNUS;, B) 0OOMEHa; T') 3aMEIICHHS.

5. CuUMBOJI 3J1eMeHTa, 00pa3yIoliero mMpocToe BelecTBO — HeMeTaJlI:

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

6. B KoHIe KaXKI0T0 MePUOIA CTOAT (POPMYJIbL:

a) METaJUIOB; 0) HEMETAJLJIOB.

7. BemmiecTBa, MMeOIIe OJHY U TY Ke IMIIHPHYECKYI0 (hopmy.ty (o0/1anaromme
OJMHAKOBBIM KOJINY€CTBEHHBIM H KA4eCTBEHHBIM COCTABOM), HO Pa3Hoe CTPOeHHe, a
MOTOMY U pa3Hble CBOIiCTBA, HA3bIBAKOTCS

a) roMosioramu; 0) ©30Mepamu; B) paJuKaiaMu; ') MOJIEKYJIaMHU.

8. K kj1accy cnupTOB OTHOCHTCS:

a) C7H12: 6) C7Hie; B) C7He: 1) C3H7OH.

9. Hazpanue HM:KeNPUBEIEHHOT0 YIJIEBOI0OPO/Ia MO0 CHCTEMAaTHYeCKO HOMEHKJIaType
CH3—CH; — CH — CH2— CHs

I



OH

a) 2,2-MeTwinenTaH; 0) meHTanon-3; B) 3-TUAPOKCOTICHTAH; T') IeHTaHoI-1.

10. XapakTepHoii peakuueii 1715 aJbJAeru10B sBJAseTCA B3auMo/lelicTBHE C:

a) xsiopuzom xkenesa (I11); 6) ammuaunbiM pacTBopoM okcuia cepedpa (1); B) xiaopHoit
M3BECTHIO; T') PaCTBOPOM KapOOHATa HATPUSI.

11. AueTujieHOBbIE YIJ1€BOI0POAbI — ITO BelllecTBA ¢ 001eil popmy.ioii:
a) CnHan; 6) CnHan+2; B) CnHan2; F) CnHan 4.
Yacrs B

B 3a0anuu Bl eévioepume éeprvie ymeeprcoenus. 3anuuiume eblopanHvie OyKevl 6
angasummnom nopaoxe.

a) benku UMeroT MepBUYHYI0, BTOPUIHYIO U TPETUIHYIO CTPYKTYPY;

0) Macca BellecTBAa BbIPAKAETCH B I/MOJIb;

B) T'HJIPOJIN3 — 3TO B3aHMO/IeiicTBHE BEIECTB C COJISIMU;

) IVIMIEPUH HCMOJIb3YeTCs B KaUecTBe KOMIIOHEHTA KOCMETHYECKHUX CPEICTB /Il yX0/1a 3a
KOKeH JIMIA U PYK;

A) mpolecc pacnaja BelecTBa HA HOHbI HA3bIBAKOT 3JIEKTPOJIUTHYECKON AUCCOolHALMEeii.

B2. Yemanoeume coomeemcmeue. Omeem 3anuwiume 6 cieoyrwuiem euoe: A-4, b-1 u m.o.

1. YcraHoBUTE COOTBETCTBHE MKy HA3BaHMeM BenlecTBa U GopmMyJioil coeIMHEHUS

Ha3zeanue sewiecmea: Dopmyna coeOuneHus:
A) Okcua Maraus 1) MnCl;

b) Consnas xkucmora 2) Mg(OH):

B) I'mapokcua Mmaruus 3) HF

I') Xmopua Maraus 4) HCI 5) MgCl, 6) MgO.

2. YCTaHOBHTE COOTBETCTBHE MEKIy Ha3BaHHEM OPraHHYeCKOro COeIHHEHHsI H KJaccoM,
K KOTOPOMY OHO NMPHHAIJIEKHUT.

HasBanue coequnenusi: Kiacc Bemecrs:

A) Oytan 1) HenpenensHbIE /B
b) nponen 2) npenenbHbIC Y/B
B) sranann 3) crupThI
I') 6enzon 4) anmbaeruapl
5) apomaTHueckue y/B
6) KETOHBI.
Yacrts C

1. Pemute 3anauy: CKOJbKO aTOMOB COJepPKUTCS B S Moaib ocopa?



JuddepenuupoBannbiii 3auet no gucuuminne «Xumus» | kype 1l cemectp
Bapuanr 4

Tect cocrout u3 yacteir A, B, C. Yacte A BxarogaeT 11 3aganmii, yacte B — 3 3amanus, yacts C
— 2 3aJ1aHu.
3amanus yactu A oueHuBarotTcs 1o 1 6amry, yactu B — mo2 6amna, yactu C — no 3 6anna.
OO1ee KOJIMYECTBO OAIIIIOB, KOTOPOE MOKET HaOpaTh CTYACHT — 23 Oauia.
Orenka «3» cTaBUTCS, €CJIM CTYICHT HaOpasl He MeHee 12 0amioB, «4» - He MeHee 16 6aos,
«5» - e menee 20 6amIoB.

Yacts A

K kastcoomy 3a0anuto ywacmu A 0anvl HECKONbKO 0mMeemos, U3 KOmopuvlx moJvko 1 eepuutit.
Buvioepume eepnutit, no Bawemy muenuro, omeem.

1. XUMHYECKHIi JJ1eMEeHT UMeeT pacnpeiesieHue YJIeKTPOHOB MO YJIEKTPOHHBIM CJIOSIM
B aTtoMme 2-8-3. Kakoe noJsio:xenue ou 3auumaer B [ICXD?

a) IV nepuon, Il rpynna; 6) 11l nepuon, 11l rpynna; B) II nepuon, V rpynna.

2. ®opmyJia BbICHIEro OKCHIAa XuMHu4eckoro ieMenTa RO. K kakoii rpynmne riaBHoii
noarpynnsl IICXD on npunaanexur?

a) nsaras; 0) BTopasi; B) TPEThSL.
3. Kakoe u3 ykazaHHBIX BEUIECTB UMEET METAJUTMYECKYIO CBSI3b:
a) Zn; 6) S; B) C; r) KH.
4. Ykaxute THI xumudeckoii peakunu Ba(OH), + HNO3 — Ba(NOs)2 + H20:

a) pa3yioxeHus; 0) COeIMHEHNUS;, B) 0OMEHa; T') 3aMEIICHHS.

5. CuUMBOJI 3J1eMeHTa, 00pa3yIoliero mMpocToe BelecTBO — HeMeTaJlI:
a) Hg; 6) C; B) Na; r) Fe.

6. CaMbIM IVIACTUYHBIM METAJIJIOM SIBJISIETCS

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

7. BemecTBa, CX0/IHbIE M0 CBOEMY CTPOEHHUIO U CBOWCTBAM, HO OT/IHYAIOLIMECS APYT OT
APYra Mo cocTaBy Ha OJIHY MJIH HecKoJibKo rpynn -CHz-, Ha3piBaloTCst

a) romosioramu; 0) ©30Mepamu; B) paJuKaiaMu; ') MOJIEKYJIaMHU.
8. K kiaccy kap0OOHOBBIX KHCJIOT OTHOCHTCS:
a) C7H12: 6) C17H3sCOOH; B) C7He: T) C3H7OH.

9. HazBaHue HUKeNIPUBEAEHHOI'0 YIJIEBOJOPO/A M0 CHCTEMAaTHYeCKOl HOMEHK/IaType

40
CH; CHz-C
“OH

a) 2-MeTHIponaH; 0) MpomnaHoJi-3; B) MPONaHOBas KUCIIOTA; I') IpomnaHo-1.



10. I'"uniepuH B BOJHOM PacTBOPE MOKHO OOHAPYKUTH € OMOIIbIO:
a) xJjopHo# u3BectH; 0) ruapokcuna meau (11); B) xmopuna xenesza (III); r) ruapokcuaa HaTpus.
11. IlpeneabHble 0HOATOMHBIE CIUPTHI — 3TO BellecTBa ¢ 00mIeil popmy.ioii:

a) CnHZn; 6) CnH2n+1OH B) CnH2n72; F) CnH2n74.

Yacts B

B 3a0anuu Bl eévioepume éeprvie ymeepircoenus. 3anuuiume eblOpanHvie OYKevl 6
angasummnom nopaoxe.

a) be3 O6enka MOXKHO IPOXKUTB;

0) MepBbBId MPEACTABUTEH TOMOJIOTHYECKOTO PsiJia AIKAHOB — METaH;

B) OCHOBAHUS — 3TO 3JIEKTPOJIUTHI, KOTOPBIE TUCCOLUUPYIOT HA KATUOHBI METAJLIA U AHUOHBI
TUIPOKCOTPYIIII;

') CEHO, KOTOPOE €CT KOPOBA, COAEPKHUT PACTUTEIbHBIN OENOK;

1) UHIUKATOp, KOTOPbIN Noka3biBatonii Hamnuue OH-1oHoB — nakmyc.

B2. Yemanoeume coomeemcmeue. Omeem 3anuwiume 6 ciedyrwuiem euoe: A-4, b-1 u m.o.
1. ¥YcranoBuTe COOTBETCTBHE MEXKIY HA3BaHHEM BellecTBa U GOPMYJI0ii coeTMHEHUSI:

HasBanmue BemecrBa: @opmyJia COeAUHEHHS:

A) Oxcu1 aTrOMUHUS 1) AI(OH)3
b) Cepnas kuciora 2) Alx(S04)3
B) I'mapoxcu amoMUuHHS 3) AICl3
I') Cyabdar aqroMuHHS 4) Al,O3

5) H2S04

6) H2SOs.

2. YcTaHOBHTE COOTBETCTBHE MEXKIYy HA3BaHHEM BelllecTBA M KjaccoM (Tpymnmnoii)
OpPraHu4yecKuX coeJHHeHH, K KOTOPOMY OHO NPHHA/JIEKHUT:

HasBanue coequnenusi: Kiiace BemecrB:

A) MeTaHab 1) anteTuneHoOBBIC Y/B

b) mpornuu 2) mpenenbHbIe Y/B

B) sranoBas kucnora 3) kapOOHOBBIE KUCIIOTHI
I') 6enzon 4) anmpaeruapl

5) apomaTHnueckue y/B

6) KETOHBI.

Yacts C

1. Pemute 3a1auy: YriieBoa0poj, INIOTHOCTH NAPOB KOTOPOIo 10 BOA0OpoAy paBHa 39,
cogepskut 92,31% yraepona u 7,7% Bonopona. Haiigure ero mosieky/JIsipHy1o

¢bopmy.ry.



III. OMIMCAHUE OPIAHU3AIIMU OLIEHUBAHUSA U IIPABUJI OIPEAEJEHUSA
PE3YJIbTATOB OLIEHUBAHMUSI.

VYpoBeHb TMOJATOTOBKM OOYYAIOIIMXCS O Y4eOHOW IMCHMIUIMHE OIIGHHMBAaeTcss B Oamwtax: «5»
(«OTIIYHOY), «4» («XOPOILOY), «3» («KyIOBIETBOPUTEIILHOY), «2» («HEYAOBIETBOPUTEIHHOY) .

Ouenka «omauyno» - 0O0ydarOIIMWCA T[OKa3bIBA€T IIOJIHBIE W TJIYyOOKHE 3HAHUS
MIPOrPaMMHOTO MaTepHaia, JOrHYHO U apTyMEHTHPOBAHO OTBEYACT HA MMOCTABJICHHBIA BOIIPOC, a
TaKXKe JOIMOJHUTEIbHBIE BOMPOCH], TOKAa3bIBAET BBICOKMH YPOBEHb TEOPETUYECKUX 3HAHHU.
[IpakTnueckyro yactsb BbinosiHgeT Ha 100%.

Onenka «xopowto» - OOydYalOUIMICA TOKa3bIBaC€T TIIyOOKHE 3HAHHS IPOrPAMMHOTO
MaTepHualia, TPaMOTHO €T0 M3JIaraeT, TOCTATOYHO ITOJIHO OTBEYAET Ha MOCTABJICHHBIA BOMPOC U
JOTIOJTHUTEIIHHBIE BOTIPOCHI, yMENIO (JOPMYIUPYET BBIBOJIBL. B TOXKe BpeMs MpH OTBETE JOITyCKaeT
HECYIIEeCTBEHHBIE moTrpemrHocTH. [IpakTnyeckyto yacTh BoimonHseT Ha 90%-80%.

OueHka «yoosremeopumenvHo» - OOYYAIONIUNCS TIOKa3bIBA€T JOCTATOYHBIC, HO HE
riyOOKHe 3HAHMS MPOrPaMMHOTO MaTepuala; MpH OTBETE He JOMYCKaeT TPyObIX OMIMOOK WIIN
MPOTHBOPEUNH, OIHAKO B (OPMYTUPOBAHHUH OTBETAa OTCYTCTBYET JOJDKHAs CBSI3b MEXIY
aHaJM30M, apryMEHTaled W BBIBOJAaMH. Iyl TMONydYeHHs! MPaBHIBLHOTO OTBETa TpeOyeTcs
YTOYHSIOIME BONpockl. [IpakTryeckyro yacTh BoimoHseT Ha 70%-60%.

OneHka «wueyoogremeopumenvHo» - 00ydJarOIUNCS MOKa3bIBAET HEAOCTATOYHBIE 3HAHMS
MIPOTPaMMHOTO MaTepuaia, He CocoOeH apryMEeHTHPOBAHO W IMOCIENOBATEIbHO €ro M3iararsb,
JOITyCKaeTCs TPYObIe OMMOKH B OTBETAX, HEMTPABHIHLHO OTBEYAET HA MIOCTABICHHBIN BOIIPOC WIIH
3aTpyaHseTcs ¢ oTBeTOM. [IpakTudeckyro yacTh BRITIONHsET Ha MeHee 50%.

Lugepenyuposannwiii 3auem TPOBOJUTCA B IEPUO]] FK3aMEHALMOHHON CECCUH,
YCTAHOBJIEHHOM KaJIEHAAPHBIM Y4€OHBIM rpa(uKoM, B pe3ysbTaTe KOTOPOro MpernojaBaTeaem
BBICTABJISIETCA MTOrOBas OLIEHKA B COOTBETCTBUU C IIPABUIIAMHU OTIPENIEIIEHUS PE3yIbTaTOB
OLICHUBAHMSI.
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