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. OBLIAS XAPAKTEPHUCTHKA PABOYEI IIPOTPAMMBI
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1. OBLIASA XAPAKTEPUCTHUKA P\ABO‘{EI‘/JI IMPOI'PAMMBbI
OBIIEOBPA3OBATEJIBHOU YYEBHOU JUCHUITVINHBI «XUMMUS»

1.1. MecTO TUCHUIJIMHBI B CTPYKTYPe OCHOBHOI1 00pa3oBaTe/ibHOM NMPOrpaMMbl
OO6meoOpa3oBaTenbHas y4eOHash JTUCIHUIUIMHA «XUMHS» SIBISICTCS  00s3aTeIbHOU
yacThio 00IIe00pa30BaTeIbLHOrO IMKJIA O00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUU C
®I'OC no cnermansHoctu 38.02.08 Toprosoe aeno.

1.2 Heab u niiaHUpPyeMble pe3yJbTaThl 0CBOCHHS THCIIUILTHHBI:
1.2.1. Heab 0611e00pa3oBaTeIbHON y4eOHOH TN CHUIIIMHBI

Lenp mucuuIiuiMHbl «XuUMHs»: (HOpMUpOBaHHE Yy OOy4YalOMIMXCS NPEACTABICHUS O
XUMHUYECKON COCTaBIISIIOIICH €CTEeCTBEHHO-HAYYHOW KapTHUHBI MHpa KaK OCHOBBI MPUHATHUS
pelIeHUi B JKU3HEHHBIX U TPOU3BOJCTBEHHBIX CUTYAIUsX, OTBETCTBEHHOTO IIOBEJICHHUS B
MPUPOAHOM Cpejie.
3agauu AMCUMIIMHBI:

1) cdopmupoBarth TOHUMAHHE 3aKOHOMEPHOCTEH IPOTEKAHWS XHMHUYECKHX IIPOIECCOB U
ABIIGHUH B OKpYyXKalouleil cpeae, I[EeNTOCTHOM HAayyHOM KapTUHBI MHUpPA, B3aUMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pasBUTh YMEHHS COCTaBISATH (OPMYJIBI HEOPraHWYECKHX M OPraHWYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKUX PEaKIUil, OOBSACHATH HUX CMBICI, WHTEPIPETHPOBATH PE3YIbTaThI
XUMHUYECKHX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKA TMPOBEACHHUS MPOCTEHININX XUMHUYCCKHX OSKCICPHMEHTAIbHBIX
UCCIIEIOBAaHUM C COONMIOJIeHMEM TMpaBuwil Oe3omacHoOro oOpalleHus C BellecTBaMH U
71a00paTOpHBIM 000PYIOBAHUEM;

4) pa3BUTh YMEHHUS MCIIOJIb30BaTh HH(POPMAIIHIO XUMHUECKOTO XapaKTepa W3 Pa3InIHbIX
HCTOYHUKOB,;

5 chopmupoBath YMEHHsI TPOTHO3UPOBATH  IOCIEACTBUS  CBOCH NIEATEIHHOCTH
U XUMHYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB;

6) cdopmMHpPOBaTH MOHUMAHKHE 3HAYMMOCTH JOCTIKCHUH XUMUIESCKON HAYKU M TEXHOIOTUIl st
pa3BUTHS COIMATIBHON U IPOU3BOJICTBEHHOH cep.

1.2.2. Mlnanupyemsble pe3yJibTAaThl 0CBOEHHS 00111e00pa30BaTEIbLHON JMCHUILUIMHBI B
coorBercTBHM ¢ ®I'OC CIIO u Ha ocHoBe ®T'OC COO
Oco0o0e 3HaYeHNe TUCHUILTHHA UMeeT npu (popmupoBanum u pa3sutnu OK n IIK:



Koa u HauMeHOBHE

dhopmupyembIx I[Inanupyemble pe3y/bTaThl 0CBOEHHS JUCHUILINHBI
KOMIIeTeHIN i
Oo6mme JucuMniMHAPHbIE

OK 01. Bri6upars B yacTu TPy10BOr0 BOCIIMTAHUS BIIQJIETh CHUCTEMOW XWUMHUYECKHX 3HAHWHA, KOTOpas

CIIOCOOBI pelienys 3aqay | TOTOBHOCTb K TPyAy, OCO3HAHME LEHHOCTH MACTEPCTBA, | BKIIOYAET: OCHOBONOJATAIOIIME TOHATUS (XMMUYECKHH

npodecCHoHATHHOIM TpYyIoIo0ue; JJIEMEHT, aTOM, DJIEKTPOHHas 000Jiouka aroma, S-, p-, d-

JEATENBHOCTH TFOTOBHOCTb K AKTUBHOM JIEATEIIBHOCTU TEXHOJIOTMYECKON H | AJICKTPOHHBIE OpOMTAadM  aTOMOB, HWOH, MOJEKYJa,

IIPUMEHUTENBHO K COLIMATILHOW HANpaBIEHHOCTH, CIOCOOHOCTh HHHUIIMUPOBATh, | BAICHTHOCTb, ANEKTPOOTPHUIIATEITLHOCTb, CTCTICHD

Pa3INYHBIM IUIAHUPOBaTb M CaMOCTOSITENIbHO  BBINOJIHATH ~ TaKYIO | OKMCICHHUS, XMMHYECKas CBsS3b, MOJIb, MOJIIpHAs Macca,

KOHTEKCTaM NESITEIbHOCTD; MOJIIPHBIA 00BbEM, YTICPOAHBINA CKeNeT, QyHKIIMOHATbHAS
UHTEpEeC K  pasnuuHbIM  chepaM  Npo(ecCHOHANBHON | IpyINa, paauKai, H30MEpHs, M30MEpbl, TOMOJOTHUCCKHIA
NESITEIbHOCTH, psAn,  TOMOJIOTH,  YIJICBOJAOPOIbI,  KUCIOPOA-  H
OBnanenune YHHBepPCAJbHBIMU Y4eOHBIMHU | a30TCOACpKAIINE COCAUHEHHs, OMOJOTHYECKH AKTHUBHBIE
NMO3HABATEJIbHBIMH JeHCTBUIMU: BemecTBa (YrJIeBOMIbI, )KUPHI, OSJIKH), MOHOMEp, TIOJTUMED,
a) 0a3oBbIe JIOTHYECKHUE el CTBUS: CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHbIE COEIUHEHUS,
CaMOCTOSITENILHO  (popMynHpoBaTb U aKTYaJIM3UPOBAThH | KPUCTAUIMYCCKAsT PEIIeTKA, THUIBI XUMHUYESCKUX pPEaKIIHi

npo0ieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHABIIMBATh CYIICCTBCHHBIN TMPHU3HAK WM OCHOBAHUS JUIS
CpaBHEHHUSI, KIacCU(PUKAUU U 0000IICHNUS;

OTIPE/ICNIATh IENU JeATCIIbHOCTH, 3a7aBaTh NapaMeTpbl U
KPUTEPUU UX TOCTHXKEHUS;

BBIABJIATH 3aKOHOMCPHOCTHU n IMPOTHUBOPECUNA B
paccMaTpruBACMBbIX ABJICHUAX,

BHOCUTH KOPPEKTHUBBI B JCATCIIBHOCTD, OLICHUBATH
COOTBCTCTBHC PE3YyJIbTaTOB OCIIAM, OLICHUBATh PUCKHU

MMOCJICJICTBHI IEATCILHOCTH;

pa3BUBaTh KPEATMBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX
npobem

0) 0a3oBbIe HCc/Ie0BaTEILCKHUE JIeCTBUSA:

BJIQJICTh HAaBBIKAMH y4€OHO-HCCIIEOBATEIHCKON W MPOCKTHOM
JIESITEIIbHOCTH, HABBIKAMU pa3pelieHus npooiem;

(OKHCITUTENBHO-BOCCTAHOBUTEINBHEIE, 9K30-U
SHJOTEPMUUYECKHUE, PEaKIMd HMOHHOTO OOMEHa), pacTBOp,
ANEKTPONUTHI,  HEDNEKTPOIUTHI,  DJICKTPOIUTUYECKAs
JUCCOIMAITUS, OKHCIIUTEh, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHUYECKON PEaKIMK, XMMHUYEeCKOe PaBHOBECHE), TEOpUHU
1 3aKOHBI (T@OpI/ISI XUMHYECKOTO CTPOCHUA OPraHUYCCKUX
BemiectB A.M. bytnepoBa, Teopus 3IEKTPOTUTHUECKON
auccounanuu, nepuoandeckuit 3akon .M. Mennaeneesa,
3aKOH COXpaHEHUS Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XHUMHU, q)aKTOJ'IOFI/I‘-IeCKI/Ie CBCIACHUA

0 CBOﬁCTBaX, COCTaBC, TIIOJYUYCHUHU U 0e30ImacHOM
HUCITIOJIb30BaHNH BaYKHEHUIITHX HCOPTaHNYICCKUX u
OpraHHUYCCKUX  BCHICCTB B 6BITy u 1p aKTHYECKOMU

JCATCIIBHOCTH YCJIOBCKA,
- YMCTH BBIABJIATH XAPAKTCPHBIC IIPHU3HAKU U B3aMMOCBA3b




BBISIBJIATh NIPUUMHHO-CIIICTBEHHBIE CBSA3M U aKTyalIM3HpPOBAThH
3ajady, BBIIBUraTb THUIIOTE3y €€ PpEUICHUs, HaxoJIuTh
apryMeHTbl JUIsl  JIOKa3aTeIbCTBA  CBOUX  YTBEpXKIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJM3UpOBaTh IOJIyYEHHbIE B XOJ€ pelleHHs 3aJadu
pe3yNbTaThl, KPUTUYECKH OLEHUBAaTh HUX JOCTOBEPHOCTD,
IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIOBUSX;

YMETb  IEPEHOCUTh  3HAHUSA B  [I03HABATEIbHYI U
IPAaKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

YMETb MHTErPUPOBAaTh 3HAHUS U3 pPa3HbIX MPEIMETHBIX

obnacreii;
BBIJIBUTATh HOBBIC UJICH, IIPEJIAraTh OPUTHHAIBHBIC TOIXOIbIH
peILCHUS;
CIIOCOOHOCTh HMX HCIIOJIL30BaHUS B II03HABATEIILHOH U

colMabHON IIPpAaKTHUKE

W3y4YEHHBIX IOHATHHA, NPUMEHSATH
MOHATUS  NOpPU  ONUCAHUM  CTPOCHHSI U  CBOMCTB
HEOPraHWYECKUX W OpPraHMYECKHX BEIIECTB U HUX
MpEeBpaIICHUIl; BBIBISATH  B3aUMOCBA3b  XMUMHYECKUX
3HAHUM C TOHATUAMM U MPEACTABICHUSIMHU JIPYTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

YMETh  HCIOJb30BATh ~ HAUMEHOBAHUS  XUMHUYECKUX
COEMHEHUN MEXKIYHApOJHOIO COK3a TEOPETUYECKOU U
NPUKJIAJHOW XMMUU U TPUBUAJIbHBIE HA3BaHUS Ba)KHEUIINX
BEIIECTB  (ITHWJICH, AaleTWIeH, [IHIepuH, (Qenom,
(dbopManbaeru, yKCycHasi KUCJIOTa, TIMIUH, YTapHbIN Tas3,
YTJIEKUCIIBIA Ta3, aMMHUaK, TalleHash U3BECTb, HETalleHas
U3BECTh, MMUTHEBAS COJIa U JIPYTHX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX W OpPraHUYECKUX BEUIECTB, YPABHECHMS
XUMHYECKHX  peaKluii,  OOBACHATH  UX  CMBICT;
MOATBEPKIATh  XapaKTEpHbIE XUMHUYECKHME CBOMCTBa
BELIECTB  COOTBETCTBYIOIIMMH  SKCIIEPUMEHTaMH U
3alMCSIMU YPABHEHUN XUMUYECKUX PEAKIIMil;
YMETh  YCTAHABIMBATh MNPHUHAJIEKHOCTh
HEOPraHWYECKUX M  OPraHMYeCcKHX  BEIIECTB K
ONPEACIEHHBIM  KJaccaM M TIpyImnaMm COEIWHEHUH,
XapakTepU30BaThb HMX COCTAB W BAXXHEHIIME CBOWCTBA;
OTpEeACNATh BHUIb XUMHUYECKHX CBsi3el (KOBaJIeHTHa,
HMOHHAs, MeTaJUTnYeCcKasi, BOJIOPOJIHAS), THIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIIeCTB; KIacCU(PHUIIMPOBATH
XMMHYECKHE PEaKIU;

chopMupoBaTh MPECTaBIICHUSA: 0 XAMHYECKON
COCTABJIAIOILIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POIH
XUMHUH B TIO3HAHWUU SIBICHUH TPHUPOJIBI, B (OPMUPOBAHUU
MBITIIUICHUSI U KYJIBTYPBI JIMYHOCTH, €€ (YHKIIMOHATBHOMN
TPaMOTHOCTH, HEOOXOTUMOM sl pelIeHHUs] MTPAKTHUECKUX
3aad M SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3/I0POBBIO U IIPUPOIHOM CPELE;

- YMETh MPOBOJIUTH PACUETHI 10 XUMUIECKUM (HOpMyTiam U
YpaBHEHUSIM XHMHUYECKUX PEAKIUN C HCIOIb30BAHUEM
(U3MYECKUX BEIUYHH, XapaKTEPU3YIOIINX BEIIECTBA C

COOTBCTCTBYIOIIUC

N3YUYCHHBIX




KOJIMYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOpMabHbIE
YCIIOBHSA) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BATh
CHCTEMHbBIC XUMUYECKUE 3HAHUS JUISI IPUHSATHUS PEIICHUI B
KOHKPCTHBIX  JKHM3HCHHBIX CUTyaluiax, CBSI3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOUCKA, aHaJIHM3a U
MHTEPIIpETALNH
uHpOpMaLUU U
MH(POPMAIOHHBIE
TEXHOJIOTUU JIJIs
BBITTOJIHEHUS 33,144
npodeccHnoHATEHOM
JeSITeNIbHOCTH

B o0s1acTH HEHHOCTH HAYYHOIO NMO3HAHUSA:

- copMHpOBAaHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM U OOIIECTBEHHOU
HpaKTI/IKI/I, OCHOBAHHOI'O Ha anajiore Ky.HbTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOEro MecTta B
MOJIUKYJIBTYPHOM MHPE;

- COBepHIeHCTBOBaHI/IC ﬂSLIKOBOﬁ nu ‘II/ITaTeHLCKOﬁ Ky.HI)TypI)I
KaK CpeI[CTBa B33HMOZ[€I710TBPI$I MC)KI[y JIIOABMHU W ITO3HAHHUA
MHpa;

- OCO3HAHUE ILIEHHOCTH HAYYHOM MIESATEIHHOCTH, TOTOBHOCTH

OCYIIECTBIISATh IIPOEKTHYIO u UCCIIEI0BATEILCKYIO
JeSITebHOCTh MHANBUYAIbHO U B TPYIIIIE;
Osiagenue YHHBEPCAJIbHBIMH y4eOHBIMU

MO3HABATEJbHBIMH JIE/iCTBUSIMH:

B) padoTa ¢ undopmaiueii:

- BJIaJIETh HABBIKAMH MOJyYeHUs UHPOpPMALUU U3 UCTOUYHUKOB
Pa3HbBIX TUIIOB, CAMOCTOSTENIBHO OCYILIECTBIIATh OUCK, aHAIIU3,
CHUCTEMAaTH3AIMI0 U UHTEPIPETAIUI0 HHOOPMAIIUU Pa3TUIHBIX
BUJIOB U (hOPM TIpEJCTaBICHUS;

- CcO3/laBaTh TEKCThl B pa3IU4YHBIX ¢dopMaTax € Y4ETOM
Ha3Ha4YeHHs WHOpPMAIMU U I1EJIEBOM ayJIuTOPHUH, BBIOMpas
ONTUMAIBHYIO (OPMY MPEICTABIICHUS U BU3yaJIU3aIlUH;

- OIICHMBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpMAIIUU, €€
COOTBETCTBHUE MPABOBBIM U MOPATbHO-ITHYECKUM HOPMaM;

- HCII0JIb30BATh cpencTBa MH()OPMAITMOHHBIX "
KOMMYHHKAITIOHHBIX TEXHOJOTHI B PEIIEHUH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX  3aJad ¢
COOIIOIEHUEM TpeboBaHMIT IPTOHOMUKH, TEXHUKHA
0€30MacHOCTH, THTUEHBI, PECYpPCOCOEPEKEHUs, TMPABOBBIX U
STUYECKUX HOPM, HOPM HH(OPMaLIMOHHON 0€30M1acHOCTH;

- BJIa/IeTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTHI HH(POpPMAIIUH,
nH(OPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH;

- yMEThb IUIAaHUPOBAaTh W  BBIIOJHATE XUMHUYECKHUU
9KCIIEPUMEHT (TpEeBpallleHUs] OPraHUYECKUX BEIIECTB IPU
HarpeBaHuy, MOJTYYCHUE STUICHA U U3YUYEHHUE €r0 CBOWCTB,
KauecTBEHHbIE  pEakUMu Ha  ajbAeruibl, Kpaxmal,
YKCYCHYIO  KHCJIOTYy;  JeHarypamust  O€JIKOB  IpHU
HarpeBaHuM, IBETHblE peakUuu OEJIKOB; HPOBOIUTH
peakuuyu UOHHOTO OOMEHa, OMNPENENATh Cpeay BOJHBIX
pacTBOpOB, KAuyeCTBEHHbIE peakUMM Ha  cyibdar-,
KapOOHaT- W XJOPUJ-aHUOHBI, HA KAaTUOH aMMOHWUS;
pemarb  3KCHEpUMEHTAlbHbIE  33Jayd [0  TeMaMm
"Metamisl" u "Hemeranisl") B COOTBETCTBUY C IPaBUIaMU
TEXHUKU O€30MaCHOCTH NP OOpAIIEHUM C BELIECTBAMU U
1a00paTOPHBIM 00opyI0BaHUEM; IIPEICTaBIIATh
pe3yJIbTaThl XUMHUUECKOTI0 KCIEPUMEHTa B (pOpMe 3arucu
YpaBHEHUI COOTBETCTBYIOIIMX peakuil 1 GOopMyIupOBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTaTOB;

- YMeTb aHaJIM3UpPOBATh XUMHUYECKYI0 MH(pOpMaIuio,
MOJIy4aeMYI0 M3 pa3HbIX MCTOYHUKOB (CPEICTB MacCOBOM
nHpopmanuu, cetb UHTEpHET U Ipyrue);

- BJIQJIETh OCHOBHBIMM METOJAMH HAy4HOIO I103HAHUs
BEIIECTB W  XMMHYECKUX SBJICHHH  (HaOmrofeHue,
H3MEpEeHue, SKCIIEPUMEHT, MOJICIINPOBAHUE);

- YMETh MPOBOAMUTH PacUEThl O XUMUUYECKUM (OpMyliaM U
YPaBHEHUSAM XUMHYECKHX PEaKIUil C HCIOJIb30BaHUEM
(u3MYeCKUX BENUYMH, XapaKTepU3YIOIIMX BellecTBa C
KOJIMYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMalbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEILECTBA; HCIIOJIB30BAThH
CUCTEMHbIE XUMUYECKUE 3HAHUS JUIs IPUHATHS PELICHH B
KOHKDETHBIX JKM3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHEM




OK 04. 3¢ pexruBHO
B3aNMMOJICHCTBOBATh U
paboTaTh B KOJIJIEKTHBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOITPEAEIIEHHUIO;

-OBJIaJICHUE HaBbIKAMU yueOHO-HCCIIeI0BATENbCKOMH,
MIPOEKTHOM M COLIMAIIBHOM JIESITEIbHOCTH;

OBananenue YHHMBEPCAJIbHbIMH KOMMYHHKAaTHUBHBIMH
AeCTBUAMMU:

0) cOBMeCTHasl J1eSITeJIbHOCTh!

- IOHMMaTh M MCIOJIb30BaTh IPEUMYIIECTBA KOMaHAHOW U
WHIUBUIyaJIbHOU PabOTHI;

- [IPUHUMATh eI COBMECTHOI JeSATEIbHOCTH,
OpraHM30BBIBATH W KOOPAMHUPOBATH JEUCTBHUS IO €€
JOCTH>KEHHIO: COCTABIIATH IIJIAH EHCTBUM, PACIIPEIEISATh POJIH
C Y4YyeTOM MHEHUH YYaCTHHKOB OOCYXJaTb pe3ylbTaThl
COBMECTHOH paboTHI;

- KOODAMHHUPOBATb M BBHINOJHATH PabOTy B  YCJIOBHSX
peayIbHOTO, BUPTYaJIbHOI'O u KOMOWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYILECTBJIATh IO3UTHUBHOE CTPATETMYECKOE IIOBEACHHUE B

paanqu,Ix CI/ITyaIII/IﬂX, Hp OSIBJISAATH TB OpLIeCTBO u
BOOOpaxxeHue, ObITh HHUITHATUBHBIM

OBaagenue YHUBEPCAJIbHBIMH peryJasiTUBHBIMH
JeHCTBUSIMMU

r) NpUHSATHE ceOsl M APYTHX JIIO/Ieii:

- IPUHUMATh MOTHUBBI W apPryMEHTHl JAPYTUX JIOAEH MpHU
aHaAJIN3€ PE3YJIBTATOB JEATEIBHOCTH;

- IpU3HAaBaTh CBOE MIPABO M MPABO JIPYTUX JIOJIeH Ha OIIMOKH;

- pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C IMO3ULIUHU APYTOTO
YeJIOBEKA;

- yMeThb IUJJAHUPOBaTh U  BBIIOJHATH XUMHUYECKHM
9KCIIEPUMEHT (TpEeBpallleHUs] OPTraHUYECKUX BEIIECTB IPU
HarpeBaHuy, MOJIy4YeHHE STHIIEHA U U3yYCHHUE €r0 CBOICTB,
KaueCTBEHHbIE  pEakUMu Ha  ajbAeruibl, Kpaxmal,
YKCYCHYIO  KHCIOTYy;  JleHaTypauust  O€lIKoB  IpU
HarpeBaHWHM, LBETHBIE pPEAKUUU OCNKOB; IPOBOAUTH
peaku MOHHOTO OOMEHa, OIpPENeNATh CPeAy BOJIHBIX
pacTBOpOB, KAaueCTBEHHbIE peakUMH Ha  Cyiabdar-,
KapOOHaT- W XJIOpUJ-aHHOHBI, HAa KaTUOH aMMOHUS;
pewmatb  SKCIEPUMEHTAJIbHBIE  3aJaud 10  TeMaMm
"Metamibl" u "Hemeramibl") B COOTBETCTBUU C NIpaBUIaAMU
TEXHUKHU O€30MaCHOCTU MpU OOpAIIEHUU C BELIECTBAMU U
1a00paTOPHBIM 00opyI0BaHUEM; IPEICTaBIATh
pe3yabTaThl XMMUYECKOTO SKCIIEPUMEHTa B (hOpMe 3aIuCH
YPaBHEHMI COOTBETCTBYIOIUX peakUil u (opMyarpoBaTh
BBIBO/IbI HA OCHOBE 3TUX PE3YJIbTAaTOB




OK 07. CopnelicTBOBaTh
COXPaHCHHIO
OKpY>Karolleu Cpebl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMAaTa,
MPUHITUITBI OEPEHKIINBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JCCTBOBATH
B UpE3BbIUATHBIX

B 00J1acTH 3K0JI0rH4€CKOr0 BOCIINTAHMSA
c(OpPMUPOBAHHOCTh DKOJIOTUYECKOW KYJIBTYpPbI, MOHUMaHUE
BJIMSIHUS COLIMAJIbHO-3KOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE
OPUPOJHON M COLUANIBHOM CpeIbl, OCO3HAHHME TIJI0OATBLHOTO
XapakTepa 3KOJOTHYECKUX Mpodiem;

MJJAHUPOBAHUE MU OCYIIECTBJICHUE NCUCTBUM B OKpY)KarOLIEH
Cpele Ha OCHOBE 3HAaHMS LEIed YCTOMYMBOIO pa3sBUTUSA
YeJI0BEYECTBA,
aKTUBHOE  HENpUATHE
OKpYXarolle cpene;

JCUCTBUMA,  NPUHOCALIUX  BpE

copmMHupoBaTh IIPEJICTaBICHHUS: 0 XUMHUYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOU KapTUHBI MUPaA, POJIH
XMMHU B TIO3HAHUM SIBJICHUH MPHUPOJBI, B (POPMHUPOBAHUHU
MBILUICHUS. M KYJIbTYPbl JUYHOCTH, €€ (HYHKIUOHAIBHOM
IPaMOTHOCTH, HEOOXOIUMOW JJIsl pELIeHUs] IPAKTHUECKUX
3alad ¥ SKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPELE;

YMETh coOmroaTh IpaBuja 9KOJIOTUYECKH
1enecooOpa3Horo  TOBEACHUS B OBITY H  TPYAOBOU
JEATEIbHOCTH B LEJIAX COXPAHEHHS CBOErO 30POBbS U

BBIMIOJTHEHHE  TOPIrOBO-
TEXHOJIOTUYECKHUX
MPOLIECCOB, B TOM 4YHCIE
C IPUMEHEHNUEM
11 (POBBIX TEXHOJIOTUI

B CBOEH JIEATEIBbHOCTU IIEHHOCTHO CMBICJIOBBIMU YCTaHOBKaMH,
MPHUCYIIMMU IIEIOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHHS;
MPOSBIATh HWHTEPEC K Pa3NIUYHBIM cdepaM TpodecCHOHATBHOM
JIeSITeILHOCTH.

OBnajeHue YyHUBEpPCAIbHBIMA KOMMYHUKATHBHBIMU KayeCTBaMU,
HaJIMYHe MOTHBAIIMH K O0YIEHUIO;

IIEJICHAIIPABIICHHOS Pa3BUTHE BHYTPEHHUX YOSKICHUH JUUYHOCTA HA
OCHOBE KITIOUEBBIX IEHHOCTEH M UCTOPUYECKUX TPAAMIUNA 0a30BOM
HayKU XUMUH;
OsBnagenue
JNEUCTBHUSIMH.

YHUBEpPCAJIbHBIMU y‘IeGHBIMI/I IIO3HABATCIIbHBIMU

CUTYyaLusAX YMEHHE TIPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJOTUYECKHE | OKPY)KAIOLICH MPUPOIHON CPEIbl, YUYUTHIBATH OMACHOCTD
MOCJIE/ICTBHSI TPEANPUHUMAEMbIX JCMCTBUM, NpPEeNOTBpallaTh | BO3JACHCTBUS HA JKMBBIE OPTaHW3MBI  OINPEIACICHHBIX
150: & BCILIECTB, I[IOHMMAasi CMBICI TIOKa3aTels MpPeacsibHON
pacuupeHue OIIbITa JIEATENBHOCTU JKOJIOTUYECKOH | TOMYCTUMON KOHLIEHTpaluu
HAIIpaBJIEHHOCTH;
OBJIaJICHHE HaBBIKAMH Y4eOHO-HCCIIEA0BATEIbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

[1K 1.6. Opranu3oBbiBaTh | ['0OTOBHOCTE M CIIOCOOHOCTH OOYHYAIOIMXCS PYKOBOACTBOBAThCS - yMETh YyCTaHaBIMBaTh MPUHAMICKHOCTb H3YUYEHHBIX

HCOPraHUYCCKUX W OPraHNM4YCCKUX BCHICCTB K ONPCACIICHHBIM
KJlacCaM | rpynram COGﬂHHCHHﬁ, XapaKTepru30BaTh UX COCTAB U
Ba)KHEHIIIHE CBOfICTBa; OMpeACIATb BUJAbI XUMHYCCKUX CBsI3eH
(KOBaJ'IeHTHaSI, HOHHAas, MCTAJIJIMYCCKasd, BOIIOpOIIHaH), THIIBI

KPUCTAIUIMYECKUX  PEIIeTOK BEMIeCTB;  KIACCHU(UIIMPOBATH
XUMHYECKHE PEAKIINU;
- chopmupoBaTh  TpPEIACTABJICHUSA: O  XUMHYECKOM

COCTABIISIIONICH €CTECTBEHHOHAYYHOW KapTHHBI MHUpa, POJH
XUMUU B T[O3HAHUM SBJICHUH TPHUPOABI, B (HOPMHPOBAHUH
MBIIIUIEHUSI W KyIbTYphl JMYHOCTH, e€¢ (YHKIIMOHAIBHOM
T'paMOTHOCTH, HeOGXO}IHMOﬁ I peHICHUA MPAKTUYCCKUX 3a1a4
W DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY
3J0POBBIO U IIPUPOJHOIL cpejie;

- YMETh COOJII0/IaTh MPABUIIA SKOJIOTHYECKH IIeTIECO00Pa3HOTO
MOBEJCHUs B OBITY M TPYAOBOH MACATENbHOCTH B LEISX
COXpaHEHUs CBOETO 3]10pOBbA u OKpy>KaroIei
MIPUPOJHOMCPEbl; YUYUTHIBATh ONACHOCTh BO3ACHCTBUS Ha
KHMBBIE OPTaHM3MBI OIPEIEICHHBIX BEIIECTB, IOHUMAs CMBICI
oKa3aressi MpeAeabHON JONYCTUMOM KOHIIEHTpAIUU




- YMETh aHAJIN3UPOBATH XUMHUYECKYIO WH(OPMAIIHIO, TIOTyIaeMyI0
W3 pa3HBIX HCTOYHUKOB (CPEICTB MAacCOBOW HMH(OpPMAITUH, CETh
WuTepHeT U qpyrue);

- BJIaIeTh OCHOBHBIMH METOJIaMH HAYYHOTO TTO3HAHUS BEIIECTB U
XUMHYECKAX SIBJIeHUN (HAOIIOJeHne, W3MEpEeHHe, SKCIIEPHMEHT,
MOJICTTUPOBAHUE);

-chopmmpoBaTh MOHATHS B 00ACTH OCYLIECTBIEHUS KOHTPOJIA
3a KOJINYECTBOM M CPOKAMH XPAaHEHHUS MPOJOBOJIBCTBEHHBIX
TOBApOB;

-cpopmupoBath MpeCTaBICHUE 0 CaHUTapHO-,
AIHUIEMHUOJIOTHIECKUX TPEOOBAHUAX K MPHEMY, TPAHCIIOPTUPOBKE,
CpPOKaM TOIHOCTH ¥ YCIOBHUSM XPAaHEHHS MUIIEBBIX MPOIYKTOB, O
VIIAKOBKE, €€ BHAaX, MAapKHPOBKH A DKOJOTHYECKOH
0e3onacHocty B coorBercTBur ¢ 'OCT. BnusiHue ynakoBKU Ha|
KayecTBO NPONYKIWHW M 3A0pOBbe dYenoBeka. O sKkcmepTHse
0€301MacCHOCTH M Ka4eCTBE




2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
YYEBHOU JUCIUITJIMHBI «XUMMUS»

2.1. O0beM 001meo0pa3oBaTeIbHON Y4eOHOMH TUCHMILVINHBI U BUAbI Y4eOHO padoThl

Bun yuednoii paGéorsi O6bem B yacax
O0beM 00pa3oBaTeIbHOI MPOrPaMMbI 82
NHauBuayanbHbIA NPOEKT 2
KouncyabTanumn -
CymmapHas yueOHasi HArpy3Ka BO B3aMMO/IelCTBUM C MPeNoJgaBaTeieM 78

B TOM YHCJIC:

TIEKIWH, YPOKU 48

MPAKTUYCCKUEC 3aHATUA -

mabopaTOpHBIEC 3aHATHUS 30

N3 Hux npogeccnoHaIbHO OPUEHTHPOBAHHOE COlepPKaHue (ColepKaHue MPUKJIATHOTO
MOy JIsl)

IIpoMeskyTOUHASI aATTECTAIUS:
npyrast popma KoHTpos (1 cemectp) 2
nudepeHIMpoBaHHbIM 3aUeT (2
CeMeCTp)




2.2 TemaTu4yecKHi NJIAH U cOAep:KaHKMe 001Ie00pa30BaTEIbHOM YUeOHOM TMCIMTITHHBI

Konanl
HaumeHnoBanme pasaesioB u Coaepsxanue yueOHOro MaTepuajia u (popMbI OPraHM3aLUH AeATEJIbHOCTH 00y4al0 X CS OGbem |KOMIETEHIIHIA,
Tem B yacax | popmupoBan
HI0 KOTOPBIX
CIoco0CTByeT
3JIEMEHT
NMPOrpamMMbl
1 2 3 4
Pa3nen 1. OcHOBBI CTPOEHHUS BellleCTBA 8
Tema 1.1 Conep:xanue yueOHOTro MaTepuaJia
Crpoenue 4
aTOMOB
XUMHICCKHIX CoBpeMeHHas MoJielb CTpoeHUs aToMa. CHUMBOJIMYECKUH A3bIK XUMHMHU. XMMHYECKHH 2JIEMEHT.
SJICMCHTOB 1 DnekTpoHHass KOH(QHrypauus aroMa. Kiaccuukanus XUMHYECKHX >J1eMeHTOB (S-, p-, d-
fipupona a7eMeHThl). BaneHTHbBIE 21eKTpoHbl. BageHTHOCT. DIeKTpOHHAsS IPUPOIa XUMHUECKOH CBS3H.
XUMHICCKON CBA3N DIEeKTPOOTPULIATENBHOCTD. BUIbI XUMUUECKOi CBA3H (KOBaJIEHTHAS,
WOHHAs1, METaJNINYeCcKasi, BOJIOPOIHAS) M CTIOCOOBI €€ 00pa3oBaHus OK 01
JlaGopaTopHble 3aHATHUSA
Pemienue 3amaHnii Ha UCHOJIB30BAHUE XMMHYECKOW CHMBOJIMKM W HA3BAHUW COEAUHEHHM IO
HOMEHKJIAType MEXIYHapOJAHOTO COK03a TEOPEeTUYECKOW U TMPUKIAAHOW XUMHUU H
TPUBHAIBHBIX Ha3BaHWH ISl COCTABJICHHUS XUMHUYECKHX (DOPMYJI TBYXAaTOMHBIX COCAMHCHHN 2
(okcunoB, CyiabGUAOB, THAPUIOB U T.N.) U APYTUX HEOPTaHUYECKUX COCAMHEHUN OTAETbHBIX
KJIACCOB.
[IpakTudeckue 3a1aHUsl HA YCTAHOBJICHHUE CBS3U MEKy CTPOCHHEM aTOMOB XHMHUECKUX
AJIEMEHTOB U MEPHOJNYESCKUM U3MEHEHHUEM CBOMCTB XMMHUECKUX DJIEMEHTOB U X COCTUHEHHMA
B COOTBETCTBHUH C MOJ0KeHUEM [leprnoinueckoi CUCTEMBI.
Tema 1.2. 5 Conep:kanue y4eOHOro MaTepuaa OK 01
[Teproanueckuii 3aK0H
n tabmuma J[. 1. OK 02

Menneneesa

JlabGopaTropHble 3aHATUSA




[lepuonnueckas cucrema xumuueckux snemMeHtoB .M. MenneneeBa. ®dusnueckui

CMBICIT

Ilepuognueckoro 3axona JI.JMI. MenneneeBa. 3aKkOHOMEPHOCTHM HM3MEHEHHUS CBOICTB
XUMHUYECKHUX 3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTBHIX U CIOXKHBIX BEUIECTB B COOTBETCTBUHU C
MOJIO)KEHUEM XUMHUUYECKOTO 3yiemeHTa B llepumoamueckoil cucreme. MUPOBO33PEHUYECKOE U
HayuyHoe 3HaueHnue [lepunoanueckoro 3akona [{.M. Menneneesa. [Ipornossr JI.11. Menaeneena.
OTKpbITHE HOBBIX XMMHYECKHX DJIEMEHTOB. PellieHne MpakTUKO-OPHUEHTHUPOBAHHBIX
TEOPETHUUECKUX 3aJaHUil Ha XapaKTEpU3aIlMi0 XUMHUYECKHUX 3JIEMEHTOB «Metauinueckue /
HEMETAJUIMYECKUE  CBOMCTBA,  AJEKTPOOTPULATEIBHOCTh  XMMHUYECKHX  DJIEMEHTOB B
COOTBETCTBUH C UX JIEKTPOHHBIM CTPOCHHEM U IOJIOKEHUEM B MEPUOJIUYECKON CUCTEME
xuMudeckux snemenToB .M. MenaeneeBa»

Pa3znen 2. XuMnueckue peakuuu

12

Tema 2.1. Tunsl
XUMHUUYECKHUX
peaxKun

Conep:xanue yueOHOro MaTepuaJia

Knaccudukanus u TUMBI XUMHYECKHX PEAKIMA C Y4acTHUEM HEOPraHUYECKUX BEIIECTB.
CocraBiieHUe ypaBHEHHMI peaklUi COSAMHEHHUS, Pa3jOKEHUs, 3aMelleHHs, oOMeHa, B T.U.
peaKkIuii TOPeHUsI, OKUCIICHUSI- BOCCTAHOBIICHUS.

VYpaBHeHHs OKHCIIEHUsI-BoccTaHOBIIeHUsA. CTenenpb okucienusa. OKUCITUTeNb U
BOCCTaHOBUTEb.

CocraBneHue U ypaBHUBAHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMA METOJIOM
ANEeKTpOoHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU B IMPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAESITEIBHOCTH OPTraHU3MOB

JlabopaTopHble 3aHATHUS

KonnuecTBeHHble OTHOWIEHUS B XUMHHM. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM M
pacyeTsl 110 YPaBHEHUAM XUMUYECKUX peakuuid. Moib Kak eIMHUIA KOJIUYECTBA BELIECTBA.
MomnsipHast Macca. 3aKOHbI COXPAaHEHMsSI MacChl M JHEPruu. 3akoH ABorajpo. MosspHbIit
00beM ra3oB. OTHOCHUTENbHAS TNIOTHOCTh T'a30B. PacyeTsl o ypaBHEHUSIM

XUMUYECKUX PEaKIMiA C HMCTOJb30BaHUEM MAacChl, 00beMa (HOpMaJbHBIE YCIIOBHUS) Ta30B,
KOJIMYECTBA BELIECTBA

OK 01




Tema 2.2.

Conep:xaHue y4eOHOT0 MaTepuaJia

» 4
JIEKTPOIMTHIE CKaA Teopus snexTposnuTHUecKoi auccounanuy. VMoHbl. DIeKTpOINUThI, HEUIEKTPOIUThL. Peakiyu
n Hanus u o
AiRCCOTIE alé noHHOro oO6MeHa. CocTaBleHHE PeaKIMii MOHHOTO OOMEHA IyTeM COCTABIICHHS MX TOJIHBIX H
MOHHBIM OOMCH COKpAILlEHHBIX HOHHBIX ypaBHEHUH. KHCIIOTHO-OCHOBHBIE pEaKIUH.
3a/aHusl HA COCTABJIEHUE MOHHBIX PEaKIUil
JlabopaTopHble 3aHATHS
parop OK 01
Jlabopatopnas pabora "THIIbI XAMHUYECKUX PeaKIuii”. OK 04
HccnenoBanue TUNOB (IO COCTaBY M KOJMYECTBY MCXOJHBIX M 0Opa3yloIIUXCs BEIIECTB) U 2
IIPU3HAKOB XUMHUECKUX peakuuil. IlpoBenenue peakuuii MOHHOro OOMEHa, OIpelesIeHUEe
Cpelbl BOJHBIX PACTBOPOB. 3aJaHMs HA COCTABJICHUE NOHHBIX PEAKIIUM
Paznen 3. CTpoeHue U CBOWCTBA HEOPraHUYECKHX BelIeCTB 16
Tema 31 Conep:xanue yueOHOro MaTepuaJia
Kraccndukars, IIpenmer HeOpFaHI/I‘I(e)CKOI/I xumun. Knaccuukanus Heopranudeckux BemiecTB. IIpocteie u OK 01
HOMEHKIIATYpa U CJIOKHBIC B€IIECTBA. UCHOBHBIC KJIACCHI CIIOXKHBIX BCILICCTB (OKCI/IIII)I, THAPOKCUBI, 6 OK 02
cTpoeHHe KHCJIOTHI, COJIM). B3auMOCBSA3b HEOPraHNYECKUX BEIECTB. ATperaTHble COCTOSHUS BEIECTBA. K1.6
HeopraHWYeCKHX Kpucrannuueckne u amop¢Hble BemecTBa. THIBI KPUCTAJUIMUECKUX PELIETOK (aToMHad,
BEECTD MOJICKYJISIpHAsi, HOHHAs, METAJUINYecKas). 3aBUCUMOCTh (PU3MUYECKMX CBOMCTB BEIIECTBA OT

THIIA KpHCTﬂJIJ'IPI‘-ICCKOﬁ PCIICTKH. 3aBHCHMOCTh XMMHYCSCKOH aKTHBHOCTH BC€IICCTB OT BUA
XHUMHUYECKOH CBSI3H U THIIA KpHCTaHHHHCCKOﬁ PCHICTKH. HpI/IqI/IHH MHOFOO6pa3I/I$I BCIICCTB

JlabopaTopHble 3aHATHUS
Homenkiatypa HeopraHHUeCKUX BEIIECTB: HA3BaHHUE BEUIECTBA UCXOIS U3 UX




XUMHYECKON (POPMYIIBI UM COCTABIICHHE XUMHUUYECKON (POpPMYIIBl MCXOMs U3 HA3BaHUS BEIIECTBA|
o mexxayHapoHon (MIOITAK) unu TpuBHaIbHONM HOMEHKIIATYpE.

Pemenne mnpakTHuecKWx 3aJaHUl 1O KiIacCH(UKAIMH, HOMEHKJIATYpe M XHUMHUYECKUM
(dbopMyliaM HEOPTraHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB (YrapHBIH ra3, YIJIeKHCIbIHi

ra3, aMMHak, ramieHasi U3BeCTb, HEraiieHas U3BECTh, IUThEBAsl COJAa U JPYTUX): HA3bIBaTh U
COCTaBJIATh (POPMYJIbl XMUMHUYECKHUX BEIIECTB, OIpPEAesaTh MNPUHAAICKHOCTh K KIaccy.
Hctounnku xumuueckoi wHQoOpMaIu (CpecTB MaccoBOi mH(popMamuu, ceth MHTepHET 1
npyrue). [Touck nndopmainu no Ha3BaHUAM, HACHTU(UKATOPAM, CTPYKTYPHBIM hopMysaM

Tema 3.2. dusuxo-
XUMHYECKHUE CBOWCTBA
HEOPraHUYECKHUX BEIECTB

Conep:xanue y4eOHOT0 MaTepuaa

Meramel. O0ume ¢pusnueckne 1 XUMHYECKHE CBOMcTBa MeTauioB. CrocoObl MOTyYSHHS.
3HayeHHe METAUIOB W HEMETAJUIOB B npupoac " IXKU3HCACATCIILBHOCTU 4YCJIOBCKA H
opraun3MoB. Koppo3us MeTayuioB: BHUIBI KOPPO3HMH, CIIOCOOBI 3aIlIUTHl METAIOB OT
KOpPPO3HHU

Hemerannpl. O6mue ¢pusndeckre U XMMUYECKHE CBOWCTBA HEMETAIIOB. THUMTUYHbBIE
coiictBa HemetaiwoB V- VIl rpynn. Knaccudukanus u HomeHkIatypa coeuHeHuit
HeMmeTauioB. KpyroBopoThl OMOTCHHBIX DJIEMEHTOB B TPUPOJIC.

JlabGopaTopHble 3aHATHUS

XHUMHYECKHE CBONCTBAa OCHOBHBIX KJIAaCCOB HCOPTraHNUYCCKUX BCHICCTB (OKCI/I)IOB,
THAPOKCHUIO0B, KUCIIOT, cojiell u ,I[p) 3aKOHOMepHOCTI/I B U3MEHEHUM CBOMCTB IMPOCTBIX
BCIICCTB, BOOOPOJHBIX COGI[I/IHCHPIﬁ, BBICHIUX OKCUAOB U THAPOKCHUIOB.

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabora «CBoiicTBa MeTa/lioB». B3anmoelicTBie METAIIOB C BOJIOM, a TaKXKe C
pacTBOpaMH COJEH M pPacTBOpaMU KHUCIOT. B3auMonencTBUE CEPHOM M a30THOM KHUCIOT C
Menpro. COoCTaBlIeHNE YPAaBHEHHM XUMUYECKUX PEAKLIUN C y9aCTHEM MPOCTBIX U

CJIOKHBIX HEOPTaHUYECKHUX BEILIECTB: METAJIJIOB U HEMETAJIJIOB; OKCUIOB METAJIJIOB

OK 01
OK 02
I1IK1.6




JlaGoparopHasi pabota «XapakTep IUCCOLMALMU PA3IUYHBIX THAPOKCUIOBY.
CocraBiieHHE YpaBHEHMH XMMHUYECKHMX PEaKLUHA C ydyacTUEM IPOCTHIX U CIOKHBIX
HEOPraHMYECKUX BEILECTB:, HEMETAJJIOB U aM(OTEPHBIX JIEMEHTOB; HEOPraHUYECKUX
KHUCJIOT, OCHOBaHMH U aM(OTEpHbIX TIHAPOKCHIOB; HEOPraHMYECKHX COJIeH,
XapaKTEePU3YIOIINUX UX CBOMCTBA.

Tema 3.3.
WNnentudukanus
HEOPraHUYECKU X
BEILIECTB

Conep:xanue yueOHOTro MaTepuaJia

JlabopaTopHble 3aHATHS

JIaboparopHas padora «aeHTrudUKAIMST HEOPTaHUIECKIX BEIIECTBY.

Perienne skcriepuMEHTANBHBIX 33124 110 XUMHUYECKAM CBOMCTBaM METAJUIOB U HEMETAJIIOB,
10 PACMO3HABAHUIO U MOJTYYCHUIO COSTMHEHHUI METAJUIOB M HEMETAJLIOB.

I/IILCHTI/I(l)I/IKaHI/Iﬂ HCOPTraHNYCCKUX BCHICCTB C MCIIOJIb30BAHHUEM UX (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IX
CBOWCTB, XapaKTEPHBIX KAYeCTBEHHBIX peakiuii. KauecTBeHHbIC peakiuu Ha Cyabdar-,
Kap6OHaT- " XJIOpUJ-aHUOHBI, HA KATUOH aMMOHMUSA

OK 01
[IK1.6

Pa3znen 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BelIECTB

28

Tema 4.1
Knaccudukanus,
CTPOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX BELIECTB

Conep:xanue yueOHOro MaTepuaJia

[TosiBeHMEe M pa3BUTHE OPraHMYECKOM XMMHUM Kak Hayku. [IpeamMer opraHudeckon

XUMHHU. MeCTO ¥ 3HaY€HHE OPraHNnYECKON XUMUHU B CUCTEME €CTECTBEHHBIX HayK.

XHUMHUYECKOE CTPOCHHE KakK NOPSIAOK COCIMHEHUS AaTOMOB B MOJIEKYJE COIVIACHO MX
BaJICHTHOCTH. (OCHOBHBIC TIOJIOKEHUSI TEOPUU XUMHUYECKOTO CTPOCHUS OpPraHUYeCKHX
coenuHennii A.M. bytnepoBa. YriepoaHsblil CKelleT OpraHu4ecKoil MOJEKYJbl. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT XMMHYECKOI0 CTPOEHUs MOJIEKYJI. Mi3o0Mepus U U30MephI.

[Tonstue o ¢ynkumonaneHoil rpymnme. Pagukan. [IpuHimnsl kiaccudukamuy OpraHUYECKHX
coeuHEeHn. MexayHapoaHass HOMEHKJATypa W MPUHIMIBI HOMEHKJIATypbl OPraHUYeCKHX
coequHeHunii. [loHsiTHE 00 a30TcoAepKAlIUX COCNUHEHUSAX, OWOJIIOTUYECKH  AaKTHUBHBIX
BelecTBax (yrieBojax, )Kupax, 6emKax u Jp.), BLICOKOMOJIEKYJISPHBIX COSTUHEHUSIX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO)

JlabopaTopHble 3aHATHS

Homenknarypa opraHM4ecKkux COEJUHEHHUH OTAEIbHBIX KIacCOB (HACHIIICHHBIE,
HEHACBIILIEHHBIE U ApOMATUYECKHE YIIIEBOIOPO/Ibl, CHUPTHI, PEHOIIbI, AJIbETUIbI,
KETOHBI, KApOOHOBbIE KUCIOTHI U Jp.) CocTaBlieHHE MOJHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (POPMYJT OPraHUYECKUX BELIECTB OTAEIbHBIX KJIACCOB, UCTIOIb3YSI UX
Ha3BaHMsI 110 CUCTEMATHUECKON U TPUBHAIIBHON HOMEHKIIAType (3TUJIEH, alleTHIIEH,

OK 01
OK 02
[IK1.6




rmiepuH, GeHon, Gopmanbaeru, YKCycHas KUCJIOTa, TIuIuH). PacdeTsr mpocTeiimeit
(bOopMyJTBI OPraHUYIECKOM MOJIEKYJIbL UCXOISI U3 DJIEMEHTHOTO cOcTaBa (B %)

Tema 4.2
CpolicTBa
OpTraHUYECKHUX
COCIUHCHHI

Conep:xanue yueOHOTro MaTepuaJia

- @DU3MKO-XUMUYECKUE CBOMCTBA OPraHUYECKUX COCINMHEHHUH  OTHEIBHBIX  KJIACCOB
(ocobenHocTr kiaccu(UKauyu W HOMEHKJIATYphl BHYTPH KJIacca; TOMOJOTHYECKUH psl |
obmas ¢opmyna; u3oMepus; (u3MUecKHe CBOICTBA; XMUMHUYECKHE CBOMICTBa; CHOCOOBI
IIOJIyYEHUs1): TpEeAEIbHbIE YIJIEBOJAOPObl (aJIKaHbl u LMKJIOANKaHbl). ['OopeHne mMeTaHa Kak
OJIMH U3 OCHOBHBIX MCTOYHUKOB TE€IUIa B IPOMBIIUIEHHOCTH U ObITY. CBOHCTBA IPUPOJHBIX
YIJI€BOJIOPOIOB, HAX0XK/IEHUE B IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

- TpeneNbHbIe YITIEBOJOPOJbl (ANKaHbl u# LMKJIOAJIKaHbl). ['OopeHHe MeTaHa Kak OAMH U3
OCHOBHBIX HCTOYHUKOB TEIUIa B MPOMBILIUIEHHOCTH M ObiTy. CBOHCTBA NIPHUPOJIHBIX
YIJI€BOJIOPOIOB, HAX0XKJIEHUE B IIPUPOJIE U IPUMEHEHHE AJIKAHOB;

HenpeaeabHble (AJIKEHbI, aIKUHBI U aJIKQJAUEHbl) U apOMaTHYECKUE YIIIEBOIOPOIBL.

FOpeHI/IG AlCTUJICHA KaK UCTOYHHUK BBICOKOTCMIICPATYPHOT'O IIJIAMCHU JIs1 CBAPKU U PC3KU
MCTaJ1JI0B

- KHCJIOPOACOIepIKaIlIe COSAMHEHUS (CIUPTHI U (PEHOIIBI, KapOOHOBBIE KUCIOTHI M 3(UPHI,
aJIbJIETU/Ibl U KETOHBI, KUPBI, YIIeBobl). [IpakTuueckoe NpuMEeHEeHNe 3TUIICHTTIUKOJIA,
rivuepuHa, ¢penona. [lpumenenue popmanbaeruna, aneraibaeruia,

- YKCYCHOM KHCIOTBI. Mbljla Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoroIue cBoicTBa MbLiIa

-a30TCO/IEpPKALUE COEAMHEHNUsI(aMUHBI 1 aMUHOKHCIIOTHI,0€1K1 ). BeicOKOMOIeKynsipHbIe
COeIMHEHUS(CUHTETUYECKHE U OMOJIOTNYECKH aKTHBHBIE). MOHOMEp,TOJIMMEp, CTPYKTYPHOE
3BeHO. [lonumepr3anys STHIIEHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 MCIIONb30BaHMS.
I'eneTnyeckas CBA3b MEXAY KIaCCaMU OPraHUYECKUX COCIUHEHUN.

JlabopaTopHble 3aHATHUS

CBoiicTBa OpraHMYECKUX COECTUHEHUH OTIENbHBIX KJIACCOB (TPUBUAIBbHAS U MEXKIY
Hapo/iHasi HOMEHKJIATypa, XMMUYECKHE CBOUCTBA, CIOCOOBI MOTyYeHHUS):
npeneiabHble (AIKaHbl M IIUKIOAJIKaHbl), HETIPEAEIbHbIEC (aJIKEHbI, aIKUHBI U aJKaJueHbl) U
apOMAaTUYECKUE YIIIEBOIOPO/Ibl, CIUPTHI U (PEHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI,

OK 01
OK 02
OK 04
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abJCTU/Ibl U KETOHBI, aMUHBI 1 aMUHOKHUCIIOTHI, BBICOKOMOJIEKYJISIPHBIE COSAUHEHUA. 3aaHus
Ha COCTaBJICHHE YpPaBHEHUI XMMHUYECKUX PEaKUUW C y4yacTHEM OPraHWYEeCKUX BEIIECTB Ha
OCHOBaHUU MX COCTaBA U CTPOCHUS

CocraBiieHne cxeM peakuui (B TOM 4HCIE MO NPEIOKEHHBIM IENOYKaM MpeBpalleHH),
XapaKTEepU3YIOIIUX XUMHYECKHE CBOMCTBA OPraHUYECKUX COECIUHEHHM OTIENIbHBIX KJIACCOB,
CHOCOObl MX IMOJIyYeHUSI M Ha3BaHHWE OPraHWYEeCKUX COCIUMHEHW MO TPUBUAIBHOW WIU
MEX1YHapOAHON CUCTEMAaTUYECKOM HOMEHKIATYPE.

Pemennie npakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJlaHUI Ha CBOMCTBA OPraHUYeCKUX
COEJMHEHMI OTAEJIBHBIX KJIacCOB

JlaGopaTopHas padora

JlaGoparopHas pabora  "lIpeBparieHusi OpraHM4eCKUX BELIECTB IPU HarpeBaHuu'.
[TonydeHue STHIICHA M U3YYEHHE €r0 CBOMCTB. MoennpoBaHue MOJIEKYNI B XUMHYECKUX
IpEeBpalleHN Ha IpUMepe 3TaHa, ITUIEHA, alleTHIICHA U Jp.

Tema 4.3
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, NX 3HAUECHHUE
U TpUMCHEHHE B

OBITOBOM u
IIPOU3BOJACTBEH  HOHU
JEATEIIBHOCTH
YeJ0BeKa

Conep:xanue yueOHOro MaTepuaJia

buoopranmueckue coemuHeHus. [IpuMeHeHWe ©  OHOJOTMYECKas pOJb  YIIIEBOJOB.
OxucneHue yrieBoJAOB - UCTOYHUK SHEPTUH KHUBBIX OpraHu3moB. O0iacTu MpUMEHEHUs
amuHOKHCIOT. IlpeBpamienust OenkoB mnuuM B opraHu3Me. buonorumueckue (yHKUUU
6enkoB. buonornueckue GyHKIUHU XUpoB. POk opraHndeckoil XuMUM B peIICHUH MPOOIeM
MMUILEBON OE30IIaCHOCTH

Ponp opraHuueckoil XMMUM B pEHIEHUHM NpoOJeM 3HEPreTHUYecKoil Oe30macHOCTH, B
pPa3BUTUHM MEIULMHBL, CO3JAHMM HOBBIX MAaT€pUaJIIOB, HOBBIX HCTOYHUKOB DHEPTUU
(ampTEepHATUBHBIE UCTOYHUKHU dHEpruu). OmacHOCTh BO3AECHCTBHS Ha >KUBBIE OPraHU3MBI
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KJIacCOB  (YIJIEBOJIOPOJBI, CIUPTHI, (HEHOJIBI,
XJIOPOPraHUYECKHE MPOU3BOIHBIE, AJIbJIETH/IBI U JP.), CMBICI IIOKa3aTells MpeleabHO
HOHyCTHMOfI KOHICHTpaluu

JlabopaTopHble 3aHATHS

JlabopaTtopHas pabota: "UnenTudukanus opraHndecKux COeAMHEHUH OT/IEIBHBIX KJIacCOB"
WNnentudukanus oOpraHuYecKUX COCOUHEHUH OTIENbHBIX KIAcCOB (Ha MpuMepe
abJICTUIOB, KpaxMaia, YKCYCHOM KHUCIIOTHI, OEITKOB U T.I1.) C UCTIOJIb30BAHUEM HX
(U3UKO-XMMHYECKUX CBONCTB M XapaKTEPHBIX KA4YEeCTBEHHBIX peakuuid. [leHarypanus
Oenmka mpu HarpeBaHwH. L[BeTHBIC peaknuu OelkoB. BO3HHKHOBEHHE aHAIMTHYECKOTO
CUTHaJa ¢ TOYKU 3pEHUS] XUMUYECKUX MPOLIECCOB MPHU MPOTEKAHNHN KaYeCTBEHHON

peaKIuu, Mo3BOSIFOIICH UACHTU(DUIIUPOBATH MTPETIOKEHHBIC OPraHUIECKUE BEIIECTBA

OK 01
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Pa3nes 5. Kunernueckue 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA XUMHUYECKUX pPeaKIui

Tema 5.1

CKOpOCTh XUMHUYECKHUX
peaKLHii.

XHUMHYECKOE PaBHOBECHE

Conep:xanue yueOHOro MmaTepuajia

CkopocTh peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (PAaKTOPOB: MPUPOJIBI PEarupyromux
BEILIECTB, KOHLEHTPALIMU PEArMPYIOLINX BEIIECTB, TEMIIEPATYPhI U IUIOLIAAN PEAKIIMOHHON
NOBEpXHOCTU. TeruioBble 3PGEeKThl XMMHUYECKUX peakiuil. DK30- U 3HIO0TEPMHUYECKHE,
peakuuu.O0OpaTUMOCTh peakuuii. XHUMHYECKOE paBHOBECHE M €ro CMEIICHUE TO0j
NEHCTBUEM pa3NUYHbIX (PAKTOPOB (KOHLIEHTPALMS PEareHTOB MWK MPOAYKTOB pPEaKIu,
JaBJICHUC, TeMHepaTypa) JJI1 CO31aHUA OIITUMAJIBHBIX yCJIOBI/Iﬁ MMPOTCKAHUA XUMHUYCCKUX

nporueccoB. [Ipunnun Jle [laTense

JlabopaTopHble 3aHATHUS

Pemienne mpakTHKO-OPHEHTUPOBAHHBIX 3aJaHU Ha aHaTU3 (AKTOPOB ,BIHSIOMMX Ha
U3MEHEHHE CKOPOCTM XHUMHUYECKOW peakuud, BT.Y C IO3ULUNA  DKOJOTHYECKU
11€J1€ecCO00pa3HOro MOBEACHUS B OBITY M TPYAOBOH AESITENBHOCTH B LENSAX COXPAaHEHUS
CBOETO 3/10POBbsI U OKPYXKaIOLIeH MPUPOAHON CPEBI.

Pemrenne npakTUKO-OPHEHTHPOBAHHBIX 33JaHUK Ha npumeHeHue npuHnuna Jle-Illarense
JUIsl HaXOKICHMSI HAIIPABJICHUSI CMEILEHUS PABHOBECUS XMMHYECKON PEaKLMK U aHaI3
(bakTOpOB , BIUSIOMINX HA CMEIIEHNE XUMHUUECKOTO PABHOBECHSI.

OK 01
OK 02
I1IK1.6

Pasnea 6.

PacrBopbI

Tema 6.1. [TlousiTue 0
pacTBOpax

Conep:xanue yueOHOro MaTepuaJia

PactBopenune kak ¢usnko-xumuueckuit mporecc. PactBopsl. CrocoObl MPUTOTOBIEHUS
pactBopoB. PactBopumocTe. MaccoBast 1onisi  pacTBOpEeHHOTO BemiecTBa. CMBbICH
MoKazaresisl MpeAeNbHO JOMYCTUMOW KOHIICHTpPAIMM M €ro HCIOJb30BaHHE B OIICHKE
HKOJIOTHYECKOH O€30MacHOCTH.

[IpaBuia sxoI0rUYecKH 11ejaecoo0pa3HOro MoBeACHUS B ObITY U TPYAOBON NEATEIHHOCTH B
IESIX COXPAHEHHUS CBOCTO 3JIOPOBbS M OKPYKAIOIMIEH MPUPOIHOH Cpelbl; OIACHOCTH
BO3JICHCTBUSI HA JKUBBIE OPTaHU3MBI OMpEICIECHHBIX BEHIeCTB. PeleHne MpaKkTUKO-
OPUEHTHUPOBAHHBIX PACUYCTHBIX 3aJaHUH Ha PACTBOPHI, HCIOJIB3yeMbie B OBITOBOH H
MIPOU3BOJICTBEHHOMN JESTENFHOCTH YEIIOBEKA.

OKO1
OKO02
OK 07
[IK1.6

Tema 6.2 MHccaenoBanue
CBOICTB PacTBOpPOB

Conep:xanue yueOHOro MaTepuaJia

JlabopaTopHble 3aHATHS

JIaGoparophas pabota «IIpuroroBieHue pacTBOPOBY.
[TpuroroBineHne pacTBOPOB 3adaHHOW (MaccoBoi, %) KOHIEHTpauu (C TPAKTHUKO-
OpUEHTUPOBAHHBIMU BOMPOCAMHU) U OTIpEAEIICHUE Cpelibl BOAHBIX pacTBOpOB.PemieHue




3aj1a4 Ha MPUTOTOBJICHUE PACTBOPOB

IIpodeccnonaIbHO-OPHMEHTHPOBAHHOE CO/lepP:KaHue (CoAepKAHME PUKJIATHOTO MOIYJIs1)

Pa3zjnen 7 Xumusi B ObITY M IPOM3BOJACTBEHHOIM J1eSITeJIbHOCTH YeI0BeKa

Tema 7.1.

Xumust B ObITY
IPOU3BOACTBECHHON
JeSITeTbHOCTH
YeJIoBeKa

Conep:kaHue y4eOHOT0 MaTepuaJia

Hogeiimme n0CTHXKEHHS XUMHYECKOM HAYKM U XMMHUYECKOW TexHosioruu. Poib Xumuu B
00eCreYeHn HSKOJOTHYECKOH, JHEPreTUYECKOW ¥ THINEBON O€30MacHOCTH, Pa3BUTUHU
MeauiHbL. [IpaBuiia moucka u aHajau3a XuMUYECKON HH(OpMAIUU 13

pa3IMYHBIX HMCTOYHHMKOB (Hay4yHas W y4dyeOHO-Hay4yHas JUTepaTypa, CpEeACcTBa MacCOBOM
uHpopmarnuu, cetb UHTEpHET)

JlaGopaTopHble 3aHATHUS

ITouck u aHanu3 KecoB 0 NPUMEHEHUH XMMHUUYECKHX BELIECTB M TEXHOJIOIHH C yueToM Oynyuien
npoeCCUOHATLHON JAEATENIBHOCTH MO TeMaM: KpPacKd, MCTOYHUKU SHEPruH, OpPraHUYecKue U
MUHEpaJIbHbIE YA0OpEHHUs, JIEKapCTBEHHbIE BELIECTBA, ObITOBas XuMusd. 3aumTa: [lpencraBnenue
pe3yabTaTOB pelIeHus KecoB B (hopMe MUHU-I0KIaja €

OK 01
OK 02
OK 04
OK 07
[1K1.6

Mpe3eHTaluen
NuauBuayaabHbIi NPOeKT 2
KouncyabTanumn -
IIpomexyToUHasi aTTeCTAIMA: 2
— npyras popma koHTpods (1 cemecTp)
- nudepeHIpoBaHHbIi 3a4eT (2 cemectp)
Bceero: 82




3. YCJOBUS PEAJIM3ALIUA ITPOI'PAMMBI OBIIEOBPA30BATEJBHOM
YYEBHOU JUCIIUITJIMHBI

3.1. Jas peanusanum nporpaMmbl 0011e00pa3oBaTeIbHON Y4eOHOH AMCIUILIHHBI
NpeaycMOTPeHbI cJieAyIolue crielHalbHble OMelleHUs :

KaOuHeT XuMuM, OCHAIIEHHBIH 000PYA0BAaHHEM U TEXHHUYECKUMH CPEJICTBAMU O0YUICHUS:

Ob6opynoBanue: Paboune mecta mpernonaBaTens U oOydyaromuxcs: JOCKa menoBas -1mr.,
CTOJI y4eHH4ecKui — 16 mT., cTyn ydeHnmueckuit — 32 mr., cros — 1 mr., ctyn — 1 mT., xano3u
BEPTUKAJBbHBIC - 3 IIT., ceiid - | mr.

KoMmIuiekT yaeOHO-MeTOIMYEeCKO TOKYMEHTAIINH, TUTAKAThI

TexHuueckue cpeacTBa 0Oy4eHHs: MYJIbTUMEIUITHOE 000pynoBaHue (HOYTOYK,
9KpaH HAIlTaTHBE, IPOCKTOP)

3.2.I/IH(1)OpMaIII/IOHHOC o0ecneyeHue peajim3anuu nmporpaMmmal

Cnmcoxk 0OCHOBHOM JIUTEPATYPbI

1 [Fabpmensn, O.C. Xumus. 10 k. ba3oBsiii ypoBens [TekcT]: yueOHUK ISl CTYI. YUpEKACHUH
cpen. mpod. oopazoBanus/O.C.I"abpuensn.- 7-e uzz., crepeorun. —M.: [lpoda, 2019.-191c.

2 [FabpuensH, O.C. Xumus. 11 k. ba3oBsiii ypoBens [Tekcer]: yueOHUK A CTY. YUpexKIeHUN
cpen. mpod. oopazoBanus/O.C.I"abpueinsH.- 6-¢ u3z., crepeorni. — M.: Ilpoda, 2019.-223c¢.

3 [Madpuensn, O.C. Xumus 10xkn [Tekcr]: yueOnuk: 06a3zoBeii ypoenb / O.C.I'abpuernsH,
.I".OctpoymoB, C.A.Cnankos.- 5-e u3f., crep.- M.: [IpocBemenue, 2023.-128c.

4 [aopuensn, O.C. Xumusa 11xn [Tekct]: yueOHuk: 6a3oBbiii ypoBeHb / O.C.I'abpuenss,
N.I".OctpoymoB, C.A.Cnankos.- 6-e u3a., crep.- M.: [Ipocsemenne, 2024.-127c.




4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS
OBIIIEOBPA3OBATEJBHON YYEBHOM JUCHUIJIAHBI

KOHTpOJIb H OICHKA PaCKPBIBAOTCA YEPEC3 JUCHUINIMHAPHBIC PE3YIbTAaThl, YCBOCHHBIC 3HAHHUA U

npuoOpeTeHHbIC

npodeccnoHalbHBIX KOMIETEHIIHHA

00y4aromuMucs  yMeHHUs,

HampaBjieHHbIE Ha (OpMHUpPOBaHHE OOMMX H

Oomasi/mpode
CCHOHAJIbHAS
KOMTIETEHIIHS

Paznen/Tema

Tun oeHOYHbIX MePONPUATH A

Pa3zgen 1. OcHOBBI
CTPOEHHS BelecTBa

OK 01

Crpoenue
XUMHUYECKHUX JJIEMEHTOB
IIPUPOJA XUMUUYECKOU CBSI3H

aTOMOB

1. Tectr «CrpoeHre aTOMOB XHMHUYCCKHX
3JIEMEHTOB U MPUPOJA XUMUYECKOH CBSA3U.
2. 3ajgauy HA COCTABIICHUE XUMUYECKUX
dbopMyn IBYXaTOMHBIX COEAMHEHUU (OKCHJIOB,
Cynb(UI0B, THAPUIOB U T.I.).
3. 3amaHus Ha KCIOIL30BaHHE XHMHYECKOH
CUMBOJIMKM W  Ha3BaHWMM  COCOUHCHHUU
110 HOMEHKJIAType MEXIYHapOIHOIO

COK03a TEOPETUUYECKONW U IPUKIATHON XUMHUHU
Y TPUBHUAIBHBIX Ha3BaHUM  XHMHUYECKUX
COCIMHEHUHN (OKCHJIOB, CyIb()HI0B, THAPUIOB
U T.I.) U JPYTUX HEOPTaHUYECKUX COEIUHEHUN
OTJICIBHBIX KJIACCOB
JlaboparopHas paboTa it COCTaBICHUS

OKO1
OK 02

[lepuomuyeckuii  3aKoH
tabnuia J.U. Menneneesa

u

1. Tect «Metamnueckue /| HEMETAUTMYCCKHUE
CBOMCTRA, AIEKTPOOTPHUIATETHHOCTD u
CPOJICTBO K DJIEKTPOHY XMMUYECKUX JIEMEHTOB
B COOTBETCTBHE C MX JJIEKTPOHHBIM CTPOCHHEM
U TIOJIO)KEHHUEM B NEPUOJIUYECKON CHUCTEME
XUMHYECKHUX dyeMeHToB/[. M.

Meneneeay.

2. TlpakTHueckre 3aJaHdsi Ha YCTAHOBICHUE
CBSI3U MEXIY CTPOCHHEM AaTOMOB XMMHUYECKUX
AJIEMEHTOB U TEPUOJUYECKHUM H3MEHEHUEM
CBOMCTB XUMHYECKUX AJIEMEHTOB U UX
COCMHEHUH B COOTBETCTBHHM C TIOJIOKCHHEM
Ilepnonnueckoi cucreme.
[TpakTUKO-OpUEHTUPOBAHHBIE  TEOPETUUECKUE
3alaHUsl Ha XapaKTEepU3alMI XUMHUYECKHX
2JIEMEHTOB: «MeTtamndeckue /
HEMETaNIMYECKUE CBOWCTBA,
AJEKTPOOTPUIATENIBHOCTh M CPOACTBO K
ANEKTPOHY  XUMHUYECKUX  JJIEMEHTOB B
COOTBETCTBUE C X DJIEKTPOHHBIM CTPOCHHEM U
MOJIOKEHUEM BIEPUOTUUECKON CUCTEME
xuMudeckux djemenToB JI.M. Menaeneeay

Pasznea 2. XumMudeckue
peakuuu

OK 01

THIBI XUMUYECKUX PEAKLIHI

1. 3agauu Ha cocTaBieHHE ypaBHEHHI




OK 04

peaKuuii:

- COCIWHEHUS, 3aMEIICHHS, Pa3JIOKCHHS, OOMEHa;

- OKHUCJIUTEIHbHOBOCCTAHOBHUTEIBHBIX pPEAKIHA C
HCITOJIb30BAaHUEM METOa dJIEKTPOHHOTO

Oananca.

2. 3ajauyM Ha pacueT Macchl BELIECTBA WM 00BEMA
ra3oB I10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B pPEaKIUU
BEIECTB; pacyéThl Macchl (00BEMaA, KOJIWYECTBA
BEIIIECTBA)

MPOJYKTOB PEAKIUH, €CITH OJHO U3 BEIIECTB UMEET

DIIEKTPOTUTHIECKAs 1. 3amaHus Ha COCTaBIICHUE MOJICKYJIIPHBIX U
JUCCOLMAauMsg W WOHHBIM | HMOHHBIX PEAKUUU C yYaCTHEM KHCIIOT, OCHOBAHUHN U
obMeH COJICH, YCTAHOBJICHUE W3MEHEHHUS KHUCIOTHOCTH
cpelbl
2. JlaGopatopHass pabora "THIBI XUMHYECKUX
peakiuit”
Paszngea 3.
CtpoeHune u  CBONCTBa
HEOPraHUYeCKHUX
BelleCTB
OK 01 Knaccudukanus, 1. Tect «HomeHnknaTypa u Ha3BaHHE
IIK1.6 HOMEHKJIaTypa U CTPOCHHE HEOPraHWYEeCKUX  BEUIECTB  MCXOAd M3  MX
HEOPraHWYECKHUX BEIECTB XAMHUYECKOU dbopMyIibI HIIH COCTaBJICHHE
XUMHYECKOH (OpMYJIBI  HMCXOAsl W3 Ha3BaHUsA
BEIIECTBA MO MEXIYHAPOIHOMN MM TPUBHAIBHOM
HOMEHKJIAType».
2. 3ajayn HaA pacyeT MacCOBOM J0JM (Macchl)
XUMHUYECKOTO JIEMEHTa (COCIMHEHHS) B MOJICKYJIE
(cmecn).
3. ITlpaktmueckue 3agaHuWs IO KJIacCU(UKAINH,
HOMEHKJIaType U  XHUMHYECKUM dbopmynam
HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB.
4. Tlpaktuyeckue 3aJaHUs Ha OMNpeleICHHE
XUMHYECKOH aKTUBHOCTH BEIIECTB B 3aBUCHMOCTHU
BUJIa XMMHUYECKON CBS3M M TUINA KPUCTAIHUECKOMN
pelIeTKH
OK 01 DOHU3NKO-XUMHUYECKHE 1. Tect «OCOOECHHOCTH XUMHUYECKHUX CBOMCTB
OK 02 CBOICTBA HEOPTaHMUYECKUX OKCHJIOB,  KHCIIOT, OCHOBAHHH, aMQOTEPHBIX
IIK1.6 BEILIECTB TUIPOKCHJIOB U COJIEN.
2. 3amaHus Ha  COCTaBlIeHHE  ypaBHEHHM

XUMHUYECKHUX PEaKIMl C ydaCTHEM MPOCTHIX U
CIOXHBIX HEOPraHMYECKUX BEIIECTB: OKCHJIOB
METaJUIOB, HEMETAJIJIIOB 1 aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KUCIOT, OCHOBAHUI 1
aM(l)OTepHI)IX FI/I)IpOKCI/I)IOB, HeOpFaHI/IquKI/IX
coliell, XapaKTepU3YIOIINX UX CBOHCTBA U CIIOCOOBI
TTOJTyICHHUSI.

3. IIpakTuko-OpHEeHTUPOBAHHBIE TEOPETHUECKUE
3aaHus Ha CBOMCTBA u MOJTy4YEeHHUE
HEOPraHUYECKHUX BEIECTB




OK 01 Nnentudukanus 1. [IpakTuKO-OpMEHTUpOBaHHBIC 3aJaHUsl IO
OK 02 HEOPraHUYEeCKHUX BEILIECTB COCTABJICHUIO XMMHUYECKHX pPEaKLUUH C ydacTUeM
OK 04 HEOPTraHUYECKHX BEIIECTB, MCIOIb3YEMBIX I HX
UICHTH(PUKAIIY.
JlaGopaTopHas pabora: "Unentudukanys
HEOPraHUYeCKUX BEIecTB"
Knaccudukanus, 1. 3amanus Ha COCTaBIICHUE HA3BAaHUU
OK 01 HOMEHKJIaTypa M CTPOCHHE | OpraHMYEeCKHX COCAMHEHUU MO TPUBUATIHHON WIIH
IIK1.6 OpraHuYec KUX BELIECTB MEKIYHAPOAHOU CUCTEMATHYECKOW HOMEHKIIATypE.
2. 3agaHus  HAa  COCTaBJIIGHHE  TMOJHBIX U
COKpAILEHHBIX CTPYKTYPHBIX dopmyn
OpPraHMYECKUX BEIIECTB OT/EIbHBIX KJIACCOB.
3. 3azauu Ha ompeaesIeHNe NpocTeen
4, ¢dopMynbl OPraHUYECKON MOJIEKYJbI, UCXOs U3
9JIEMEHTHOTO cocTaa (B %)
OK 01 CpolictBa opranudeck ux | 1. 3amaHus Ha COCTaBJICHUE YpaBHEHUH
OK 02 COCIMHEHUI XUMHAYECKHX PEAKIHU C YYaCTHEM OPTaHMYECKHX
OK 04 BEILECTB Ha OCHOBAaHUU UX COCTaBA U CTPOCHHSI.
IIK1.6 2. Bamanus Ha COCTaBJIEHUE ypaBHEHUU
XUMHYECKHX peaxiui, WUTIOCTPUPYIOIIUX
XMMHAYECKHE CBOICTBA C YYE€TOM MEXaHH3MOB
OPOTEKaHUsl JaHHBIX PEAKIUH ¥ TEeHEeTUYECKOU
CBSI3U OPTaHMYECKUX BEIIECTB PAa3HBIX KIACCOB.
3. PacuerHble 3a7auu MO ypaBHEHMSIM DPEAKIHI C
y4aCTHEM OpPTraHHYECKUX BEIIECTB.
4. JlaGopatopHas pabora "[IpeBparnieHus
OpPraHMYECKUX BEIIECTB IIPU HArpeBaHUU"
OK 01 Wnentuduka nust opraHuyeck 1. TIlpakTHKO-OpHEHTHPOBAHHBIC 3aJaHUS IO
OK 02 HX BCIICCTB, NX 3HAYCHHUC U COCTABJICHUI0 XMUMHMUYECKUX PEAKLUN C ydacTUEM
OK 04 MpPUMEHEHHE B OBITOBOU U OPTraHUYECKUX BEIIECTB, B T.4. UCIOJIb3yEMbIX IS
I1K1.6 IIPOU3BOJICTBEHHON UX UAECHTU(PHUKAIUY B OBITY U IPOMBIIIJICHHOCTH.
JIEATEIBHOCT U YETIOBEKa 2.JTabopatopHast pabora: "Unentuduxarms
OpPraHUYeCKHUX COCTUHEHUHN OTAEIbHBIX KJIacCOB"
Pa3zgen 5. Kunernuec kmue
¥ TEPMOIMHA MUYECKHUe
3aKOHOMEPHOCTH
NpPOTeKAHUS
XHMHYECKHUX peaKkuuu
CkopocTb XUMUYECKUX | [IpakTHKO-OpMEeHTHPOBAHHBIE TEOPETHYECKHE
OK 01 peakuui. XUMHUYECKOE | 3aJaHMs Ha aHaIu3 (PAKTOPOB, BIMSAIOLIMX Ha
OK 02 paBHOBECHE U3MEHEHHE CKOPOCTH XHUMHUYECKOW peakluu.
[IK1.6 IIpakTHKO-OpUEHTUPOBAHHBIE 3a7aHus Ha

npuMeHenne npuHuuna Jle- Illarense s

HaXO0XKJICHUS HanpaBJIeHUs CMELICHUS
paBHOBECHsS] XWMHUYECKOW peakiuud ¥ aHaju3
¢bakTopos, BIUSIFOIINX Ha CMeEIleHHE
XUMHYECKOTO PABHOBECHS

2. JlaGoparopHast ~ pabora  «CKopocTb
XUMHAYECKUX peaKuuii. CMerenue

XUMHUYCCKOT'O pPaBHOBCCHUS»

Paznen 6. PacTBopbl




OK 01

[TonsaTHs o pacTBopax

1. 3amaun Ha MPUTOTOBJIEHHE PACTBOPOB.

OK 02 [TpakTHKO-OpUEHTHPOBAHHBIC pacueTHbIe
IIK1.6 3aJaHusd Ha JIUCTIEPCHBIE CHCTEMBI,
UCIIOJIb3yEeMbIE B OBITOBOW |
MIPOU3BOACTBEHHOM NESTEIILHOCTH YEJIOBEeKa
OK 01 HccnenoBanue CBOMCTB JlaGopaTopHas paborta "[IpuroroBneHue
OK 02 pacTBOpOB pacTtBopoB"
I1K1.6
IIpodeccnonanbHo-
OpPUEHTHPOBAHHOE
cojep:kaHue (coaep:KaHue
MPUKJIAJTHOI0 MOAYJIfA)
Pa3znen 7. Xumusi B ObITY H
NMPOU3BOICTBEHHOM
AeATeJIbHOCTH YeJI0BeKa
OK 01 OK 02 | Xumus B ObITY H Keiic (¢ yuetom Oyaymieil nmpodeccruoHaIbHON
OK 04 OK 07 | mpou3BOICTBEHHOM JIEATEITLHOCTH )
IIK1.6 IesITeIbHOCTH YeJIOBEKa Bo3MokHBIE TEMEBI KEUCOB:

1. [lorenenenue kiauMara U BbICBOOOXKIEHUE
ra3oBbIX THJPATOB CO JHA OKeaHa

2. bynymue marepuansl JUis aBHa-, MAllUHO-, U
pUOOPOCTPOEH

3. HoBble MaTepuainblyis COJTHEYHBIX OaTapei.

4, JlekapctBa ~ Ha  OCHOBE  PACTUTEIBHBIX
penapaToB




MUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHMUSI
POCCUNCKOU ®EJIEPALINU

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHUWE BBICIIEI'O OBPA3OBAHUA
«CEBEPO-KABKA3CKASA I'OCYJAPCTBEHHAS AKAJAEMMUS»

CPEJHENNPO®ECCHOHAJBHBINA KOJLUIEXK

®OHJI OHEHOYHbLIX CPEJICTB
JUIS IPOBEJIEHUS TEKYILEro KOHTPOJIS U IPOMEXKYTOUHOM aTTecTaliu
1o o0ueodpazoBaTeIbHOM Y4eOHOM QMCUMILINHE
Xumus
s cnennanabHoctu 38.02.08 Toprosoe aesio

(dbopMa poBeICHUsT OLICHOYHO! POLIECAYPHI -
oughgpepenyuposannsiii 3auem

r. Yepkecck, 2024r.



|. OBIIME INIOJIOKEHUSA

®onna orneHouHbIX cpencts (POC) mpemaHazHadyeH Il KOHTPOJISA M OLIGHKH O0Opa30BaTe/IbHBIX

TOCTH)KEHUH

00yJaronmxcsi, OCBOMBIIHUX

JAUCHUITIIMHBI «X MU,

DOC

BKJIIO4YAcCT

KOHTPOJIbHBIC

MaTepualibl

IIporpaMmy

L OpPOBCACHUA  TCKYUICTO

MIPOMEKYTOYHOM arTecTanuu B popMme Jud¢epeHunpoBaHHOIO0 3a4eTa.
®OC pazpabotan B cOOTBETCTBUM ¢ DenepanbHbIM TIOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM

CTaHAapTOM

JJIA

crenmainbHocTd  38.02.08 Toprosoe

p1(SA) (O)

0011e00pa3oBaTeIbHON YUeOHOU AUCIUILTUHE « X UMUSD.

00111e00pa3oBaTenbHON

yueOHOU

KOHTPOJISA U

u paboyeil mporpamMmoin

I1. PE3YJBTATHI OCBOEHUSA JUCITATLIAHBI, IIOJIEXKAIIEA TIPOBEPKH

Kon u | [Inanupyemble pe3yJibTaTbl 0CBOCHHS M CIHHILJIHHBI IToxa3artenn
HanMeHOBaHHe OLIEHKH
(popmupyembIx Oo0mue JucuMniMHaApHbIe
KOMIIeTeHIN i
OK 01. Beibupars | B 4acTH TPYAOBOIO | - BJIAJETh CHUCTEMON XuUMHUYECKHX | TecTupoBan
CIOCOOBl  pellIeHHs | BOCHUTAHMA: 3HaHUM,  KOTOpas  BKJIIOYAeT: | He
3aj1a4 - TOTOBHOCTb K  TpyZdy, | OCHOBOIIOJAraruye noustus | [IpakTuueck
npoeCCUOHATILHON | OCO3HAHME LIECHHOCTHU | (XUMUYECKUH  3JEMEHT,  aToM, | M€ 3aJaHus
JEATeNbHOCTU MacTepcTBa, TPYJOI00UE; JJIEKTPOHHAsE 000JI04Ka aroma, S-, | YCTHBIE
OPUMEHHUTENIBHO K | - TOTOBHOCTH K aKTHBHOHM | p-,  d-3J€KTpPOHHBIE  OpOMTANH | OTBETHI
pasIUYHbIM JESTEeIbHOCTH aTOMOB, UOH, MoJekyna, | Bonpocsl  k
KOHTEKCTaM TEXHOJIOTUYECKOM U | BAJICHTHOCTb, 13
COLMAJIIBHOW HAINpPaBJIEHHOCTH, | JIEKTPOOTPULIATEIBHOCTb, CTEIIEHb
CIOCOOHOCTh ~ MHMLIMUPOBATbh, | OKUCIEHHs, XHMHUYECKas CBs3b,
IUIaHUPOBATh U | MOJIb, MOJIIPDHAsl Macca, MOJISIPHBIN
CaMOCTOSITENIbHO ~ BBIMOJHATH | 00BEM,  YIJIEpOJHBIH  CKeEJIET,
TaKylo JeSTeIbHOCTb; (GyHKIMOHAIbHAS IPYIIA, pajuKal,
- MHTEpEC K pa3iIu4HbIM | U30MEPHS, U30MEDHI,
chepam  mpodecCHOHATHHON | TOMOJIOTHYECKUNA PsiZl, TOMOJIOTH,
JEATEIIBHOCTH, YIIEBOAOPOABI,  KUCIOPOA- U
Osiaagenne a30TcoeprKalue COEJIMHEHNH,
YHHBeEpPCAJbHBIMHU OMOJIOTHYECKH aKTHBHbIE BEILECTBA
yueOHBIMU (yrneBompl, JKUPBI, Oenkn),
NMO3HABATEJIbHBIMHA MOHOMEp, IIOJIUMEDP, CTPYKTYPHOE
NAelcTBUSIMU: 3BEHO, BBICOKOMOJIEKYJIIPHBIE
a) 0a3oBble JIOTHYECKHE | COCIUHEHUS, KpHUCTaJNIN4yecKas
neficTBUSA: pelierka,  TUIOBl  XUMHUYECKHUX
- CaMOCTOSITENILHO | PEaKLUi (okucIHUTENBHO-
(bopMynupoBaTh U | BOCCTAHOBUTEIIbHBIE, 9K30-U
aKTyalIM3upoBaTh MPOOJIEMY, | SHAOTEPMHUECKUE, peaxkuuu
paccMaTpuBaTh €€ | HOHHOTO oOMeHa), pacTBop,
BCECTOPOHHE; AIIEKTPOJINUTHI, HEDJIEKTPOJIUTHI,
- YCTaHaBJIMBATh | HJIEKTPOJINTHYECKAsT AMCCOLMALNS,
CYLIECTBEHHBI IPU3HAK MWJIU | OKUCIIUTEND, BOCCTaHOBUTEIIb,

OCHOBaHHUS Ui CpaBHEHUS,
KJIacCU(UKAIIUU U 0000IICHNUS;
- OTIpeNIeNATh e
NESITEIbHOCTH, 3aJ1aBaTh
napaMeTpsl M KPUTEPUU HX

CKOpPOCTb XUMHYECKOM peaKIuy,
XMMHUYECKOE DPaBHOBECHE), TEOPUU
U 3aKOHBI (TEOpHsl XHMHUYECKOTO
CTPOCHMsI OPraHUYECKHUX BEILECTB
AM. byrtneposa, TEOpUst




JOCTH>KCHHS;
- BBISIBJIATH 3aKOHOMEPHOCTU U
MIPOTUBOPEYUS B
paccMaTpUBAEMBbIX SIBJICHUSX;

- BHOCUTb KOPpPEKTUBBI B
JIEATEIbHOCTb, OIICHUBATh
COOTBETCTBHUE pe3yabTaTOB
1easiM,  OLICHUBAaTh  PUCKU
MOCJIE/ICTBUM 1€ATEIILHOCTH;

- pa3BuUBaThb  KpPEaTHUBHOE
MBIIUIEHHE TpPU  PELICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a3oBbIE
HCCJIe0BATEILCKHE
aelcTBUA:

- BJIaJIETh HaBBIKAMH Yy4eOHO-
HCCIIEI0BATENbCKOM u
MIPOEKTHOMN JIESITEIBHOCTH,
HaBbIKAMU paspenieHus
npo0Jem;

- BBISIBJIATD
CJICZICTBEHHBIE CBSI3U u
aKTyaJIu3UupOBaTh 3a1auvy,
BBIJIBUTATh TUIIOTE3Y ee
perieHus, HaxO/UTh
apryMEHThI TUTSt
JI0Ka3aTesIbCTBa CBOUX
YTBEPKICHHI, 3aJlaBaTh
napameTpbl u KpUTEpUHU
peuieHus;

- AQHaJM3MPOBATH IOJIyYECHHbIE
B XOJI€ peleHus 3aaayu
pe3ynbTaThl, KPUTUYECKH
OLICHUBATh MX JTOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B

IMPUYNHHO-

MI03HABATEIbHYIO u
NPaKTUIECCKYIO obOmacTu
KU3HEACATCIIBHOCTH,

- YMETh UHTETPUPOBAThH 3HAHUS
nu3 paSHBIX Hpe)IMeTHBIX
obnacrei;

- BBIABUTAaTh HOBEIC niacu,
npejJiarath OpPUTHHAIILHBIC
Ioaxoabl 1 peIHeHI/ISI;

- CIIOCOOHOCTD ux
UCIIOJIb30BaHUS B
[103HABATEJILHOMN u

COIIMAIBHON MTPAKTHUKE

BHGKTPOHHTHHGCKOﬁ Jucconuanuu,

MIEPUOAUYECKUI 3aKO0H J.N.
MenjeneeBa, 3aKOH COXPAaHEHUS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI  SI3BIK  XMMHUH,
(aKTOIOTHUECKUE  CBEACHUS O
CBOWCTBaxX, COCTaBe, MOJIY4YEHUU U
6e30macHOM WCTIOJIb30BAHUU

BaKHEHIITNX HCOPTaHUYECKUX U
OpraHn4YC€CKUX BCHICCTB B 6LITy u

MIPAKTUIECCKON JIEATEILHOCTH
YEJIOBEKA;

- yYMETh BBIABJIATH XapaKTCPHBIC
HpI/I3HaKI/I nu B3aNMOCBI3b

WU3YYCHHBIX IIOHATUH, IPUMEHSTH
COOTBETCTBYIOIIIME IIOHATUA IIPH
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKUX M OPraHMYECKUX
BELIECTB M HX IPEBPALLCHMUI;
BBISIBIIATD B3aUMOCBSI3b
XUMUYECKUX 3HAHUU C MOHATUAMHU
U NPEACTABICHUAMU  JPYIUX
€CTECCTBEHHOHAYUYHBIX IIPEIMETOB;

- YMETh HCIIOJIL30BaTh
HaMEHOBaHUS XHUMHYECKHAX
COE€IMHEHUI MEXIYyHAPOIHOTO
coro3a TEOPETUUYECKOM "
MPUKIaTHON XUMUH u
TPUBUAIIbHBIE Ha3BaHUS
BOXHEHIIINX  BEIIECTB  (DTHIICH,
aneTuieH,  TJULEPHH, dbenom,

(dopmanbaerun, yKkCycHas KHCIOTa,
[JIMLWH, YTapHBIN Ta3, YIJIEKUCIIBINA
ra3, aMMHaK, ranieHas W3BECTb,
HeraleHas U3BeCTb, INThEBas COAA
U JPYTUX), COCTaBIATH (POPMYJIbI
HEOPraHWYECKUX U OPraHUYECKUX
BEIIECTB, YpaBHEHUS XHMHUYECKUX
peakuuii, OOBICHATh MX CMBICI;

MOATBCPKIAATH XapaKTCPHBIC
XUMHUYECKHE CBOMCTBa BCIICCTB
COOTBETCTBYHOIIMMU

JKCIIEPUMEHTAMM U 3aAIUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

- YMETh yCTaHaBJIUBAaTh
IIPUHAJIEKHOCTh W3y4YEHHBIX
HEOPraHWYECKUX M OPraHUYECKUX
BEUIECTB K ONPEIEICHHBIM KIaccaM
51 rpymnmnam COCIMHECHMU,
XapakTepu30BaTb HX COCTaB U
BAKHEHUIIINE CBOMCTBA; ONPEACIATH
BU/IBI XUMHUYECKHX CBA3EH




(KoBaJIeHTHas, HOHHAas,
MeTaaandecKas, BOJIOPO/IHAs),
TUTIBl KPUCTAJUIMYECKUX PEIIETOK
BEILIECTB; KJIacCU(UIIUPOBATH
XUMUYECKHE PEAKIINH;

- chopMHpOBaATH MPEACTABICHUS: O

XUMHUYECKOU COCTAaBJISIONIEH
€CTECTBEHHOHAY4YHOH KapTUHBI
MHUpa, pPOJM XUMHM B IIO3HAHUU
SABJICHUI HPUPOIBIL, B
GOopMHpPOBAaHMU  MBIIUIEHUA U
KYJIBTYPBI JMYHOCTH, ee
(GYHKLIMOHAJIBHOH  I'PaMOTHOCTH,
HEOOXOAMMOW i pelIeHus
IPAKTUYECKUX 3aja4 U
HKOJIOTMYECKU 000CHOBAHHOT'O

OTHOLICHHSI K CBOEMY 3J0POBBIO U
MPUPOAHON CpelE;

- yMETb IPOBOAUTH pPacueTsl IIO
XUMHUYECKUM bopmynam U
YPaBHEHUSAM XMMMUYECKUX pEaKLUi
C UCNOJb30BaHHWEM (UBUIECKHX
BEJIMYHMH, XapaKTepU3YIOLINX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOPOHBI: MAaccBhl, obbemMa
(HOpMaJibHBIE ~ YCIIOBUS)  TIa3o0B,
KOJIMYECTBA BELIECTBA;
HCII0JIb30BaTh CUCTEMHBIE
XUMHUUYECKNUE 3HAHUS Ul NPUHITHS
peleHuin B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX
C BEIIECTBAMHU U IPUMEHEHUEM

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cCpeacTBa  TIOWCKa,
aHaIM3a U
WHTEPIpETAINN
uHpopManuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUH  JUId
BBITIOJIHEHUS 33734
npodeccnoHaNbHOMI
JeSTEeITbHOCTH

B obJs1acTu LHEHHOCTH
HAYYHOI'0 MO3HAHMSA:

- c(hOpMUPOBAHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY
pa3BUTHS

YPOBHIO
HayKu n
001IeCTBEHHON HPAKTHKH,
OCHOBAaHHOTO Ha  Juajore
KYJIbTyp, CHOCOOCTBYIOIIETO
OCO3HAaHMIO CBOCTO MeECTa B
MOJIMKYJIETYPHOM MHPE;

- COBEPILIEHCTBOBaHUE
SI3EIKOBOM W YHUTATEIbCKOH
KYJIbTYpbI KakK cpeacTBa
B3aUMOJICUCTBHUA MEXITY
JIOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaAHHE LIEHHOCTH
Hay4YHOU JIeSITeIIbHOCTH,
TOTOBHOCTD OCYIIECTBIISITh

- YMCTh IINIAaHUPOBATH W BBINIOJIHATH

XI/IMI/ILIGCKI/Iﬁ BKCHepI/IMeHT
(mpeBpareHus OpraHUYECKUX
BEILECTB npu HarpeBaHUU,
MOJIyYEeHUE OTUJIEHA U H3YyYEHHE
ero CBOMCTB, KadecTBEHHBIE

peaknMMu Ha albJeruibl, Kpaxma,
YKCYCHYIO KHCIIOTY; JI€HaTypauus
O€JKOB NPH HarpeBaHWM, I[BETHbIE

peakiumn OEJIKOB; MPOBOJIUTH
peaxiuu HOHHOT'O oOMeHa,
OTIPEJICIIATh cpeny BOJIHBIX

PacTBOPOB, KAYECTBEHHbBIE PEAKIINU
Ha cynbdar-, kKapOOHAT- M XJIOPHU/I-
aHUOHBI, HAa KAaTHOH AaMMOHWUS;
pemaTth JKCIIEpUMEHTAaJIbHbIE
3agaud 0o TeMmaMm "Metamasl" u
"HemeTannbl") B COOTBETCTBUHU C
MpaBUJIaMU TE€XHUKHU OE30MaCHOCTH
npu 0OpalleHWd C BeleCTBAaMH U




IIPOEKTHYIO u
MCCIIEJOBATEIBCKYIO
JEeSTEIbBHOCTh WHIUBUAYAIbHO
U B TPYIIIIE;

OsBJianenue
YHHBepCaAJbHBIMHU
Y4eOHbIMU
NO03HABATEJIbHBIMHU
JelHCTBUSIMU:

B) padoTta ¢ uHopManmeii:

- BJIQJIETh HaBbIKaMU
NOJy4YeHUuss WHPOpMAIUU U3
UCTOYHUKOB PAa3HBIX THUIIOB,

CaMOCTOATCIIbHO
OCYIICCTBIATL IIOMCK, aHAJIN3,
CHUCTCMATHU3all IO u

UHTEpIpeTalni0 uHbOpMauu
pa3IMyHBIX BHUAOB U (HopM

NPE/ICTaBIICHHUS;
- co3maBaTh  TEKCTBI B
pa3M4yHbIX  Qopmarax ¢
y4eToM HA3HAYCHUS
uHpOpMALlUK U IICICBOU
ayJIUTOPHH, BbIOMpast
ONTUMAITLHYIO bopmy
MIPEICTaBICHHUS "
BU3YaIIU3aIlH;

- OIICHWBATh JIOCTOBEPHOCTH,
JETUTUMHOCTh ~ MH(pOpManuu,

€€ COOTBCTCTBHEC IMPABOBBIM U
MOPaJIbHO-3THUYCCKUM HOPMaAM;

- WCIIONIb30BaTh  CPE/ICTBA
UH(POPMALIMOHHBIX "
KOMMYHHKAITHOHHBIX
TEXHOJIOTU B peIlIeHUH
KOTHUTHBHBIX,
KOMMYHHKaTHBHBIX "
OpraHW3allMOHHBIX 3374 ¢
co0uIr0IeHHEM TpeOoBaHUM
OPrOHOMHUKH, TEXHUKHU
0€301aCHOCTH, TUTHEHBI,
pecypcocOepekeHusl,
IPaBOBBIX M ITHUYECKUX HOPM,
HOPM nH(OPMALTMOHHON
0e30I1acHOCTH;

- BJIAJICTh HaBBIKAMU
pacrio3HaBaHMs W 3aIIUTHI
uH(popMaluuy,
UH(POPMALIMOHHOM

0€30MacHOCTH JTUYHOCTH,

71a00paTOpHBIM  000pYIOBaHUEM;
NPEJCTABIIATh pE3yJIbTaThI
XMMHYECKOTO  DKCIIEPUMEHTa B
dbopme 3amucu ypaBHEHUU
COOTBETCTBYIOLIIMX  pEakuid U
dopmynupoBaTh  BBIBOJBI  Ha
OCHOBE 3THX PE3YJbTATOB;

- yMETh aHATM3UPOBAThH
XMMHYECKYIO UHOPMAIHIO,
MOJTy4aeMyIo u3 pasHbIX

UCTOYHHUKOB (CPEIICTB MacCOBOH
uHpopmanuu, cerb VHTEpHET W
Jpyrue);

- BJIAJIETh OCHOBHBIMH METOJaMHU
HAYyYHOTO IIO3HAHHS BEIIECTB U
XUMHYECKHX SIBIICHU I
(HabmroieHue, HU3MEPCHHE,
9KCIIEPUMEHT, MOJICTTHPOBAHHC);

- yMETh MPOBOJUTH pPacyeThl IO

XUMHUYECKUM bopmynam U
YPaBHEHMSIM XUMHUYECKUX PeaKLui
C UCNOJb30BaHHWEM (UBUIECKHX
BEJIMYMH, XapaKTepU3YIOIIUX
BEIIECTBA  C  KOJIMYECTBEHHOU
CTOPOHBI: Macchl, obbemMa
(HOpMaJibHBIE ~ YCIIOBUS)  TIa3o0B,
KOJINYECTBA BEILIECTBA,
HCII0JIb30BaTh CHCTEMHBIE

XUMUYECKUE 3HAHUSA I IPUHATUS
peleHuin B KOHKPETHBIX
JKU3HEHHBIX CUTYALUAX, CBA3aHHBIX
C BELIECTBAMU U UX IPUMEHEHUEM

OK
DddexTuBHO

04.

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOCTOATCIBPHOCTHU n

- YMCTh IINIAaHUPOBATH W BBINIOJIHATH
XUMHUYECKHH OKCIIEPUMECHT




B3aMMOICHCTBOBATH
u  paboratb B
KOJIJICKTUBE n
KOMaHIe

CaMOOIIPEIEICHHIO;
-OBJIaJICHUE HaBBIKAMU
yueOHO-HCCIIEeI0BATENbCKOMH,
IIPOCKTHOM ¥ COLUAIbHOU
JIeATEIbHOCTH;

OBjaanenue
YHHMBEPCAJIbHBIMHA
KOMMYHUKATHBHBIMU
JelHCTBUSIMU:

0) coBMecTHas
NeATeTbHOCTD!

- MOHHMMATh U HCIOJIB30BATh
MIPEUMYILECTBA KOMAHJIHOM H
WHJUBUTyaJIbHOU PaboThI;

- IPUHUMATH 1IEJIM COBMECTHOM
JESITENIbHOCTH,
OpraHU30BBIBATh u
KOOPJUHUPOBATH JIEUCTBUS TIO
€€ JIOCTUKEHHUIO: COCTaBIIATH
IJIaH JIEUCTBUM, pacIpenciarh
poii € Yy4eTOM MHEHHUH
YY4aCTHUKOB o0cyX1aTh
pe3ynbTaThl COBMECTHOM
paboThI;

- KOOPJIMHUPOBATh u
BBITIOJIHSATH PabOTy B YCIOBHSIX
peanbHOro, BUPTYAJIBHOIO U
KOMOMHHPOBAHHOTO
B3aUMO/ICUCTBUS;

- OCYILIECTBJIATH IMO3UTUBHOE
CTPaTEruuecKkoe IOBEJCHHUE B
Ppa3IUYHBIX CUTYaIHsIX,
NpOSIBISATE  TBOPYECTBO U
BOOOpaxeHwue, OBITH
WHULAATHBHBIM

OBianenue
YHHMBEPCAJIbHbIMHA
peryJsiTuBHbIMH
JeliCTBHSIMU:

r) NpUHATHE ce0sl M JPYrux
JI01eH:

- NOpUHUMATh  MOTHBBI U
apryMEHTHI IPYTUX JFOIeH pu
aHaJM3e pe3yabTaToOB
JeSITeTIbHOCTH,

- TpU3HaBaTh CBOE IMPaBO M
npaBo JIPYrHX JIIOJed  Ha
OIINOKH,

- pa3BHBaTh  CHOCOOHOCTH

MOHUMATh MHP C TO3UIHH
JIPYroro 4eioBeKa;

(npeBpaleHus OPraHUYeCKHUX
BEILIECTB npu HarpeBaHUU,
MOJIyYeHUE OTHJIEHA U H3Yy4YCHHE
ero CBOMCTB, Ka4yeCTBECHHBIC

peakuu Ha albJerujbl, Kpaxmal,
YKCYCHYIO KHUCJIOTY; J€HaTyparus
OENKOB MpH HArpeBaHHH, LIBETHBIC

peakuuu  O€JKOB;  NPOBOJIUTH
peaKIuu MOHHOTO oOMeHa,
OIIPENEIAT cpeny BOJIHBIX

pPacTBOPOB, KAYECTBEHHBIE PEAKIIUU
Ha cynbdaT-, KapOOHAT- U XJIOPH/I-
aHUOHBI, Ha KaTUOH AaMMOHUS;
pemiaTth JKCIIEPUMEHTAIbHBIC
3agayd 0o teMaMm "'Metaiuiel" u
"HemeTainbl") B COOTBETCTBUU C
MpaBUJIaMU TE€XHUKHU OE30MaCHOCTH
npu OOpaIIeHUH C BEIIECTBAMHU H
1abopaTopHBIM  00OPYIOBAaHUEM;
MIPEJICTaBIISITh Pe3YIIBTATHI
XUMHUYECKOTO  JKCIepUMEHTa B
dopme 3anucu ypaBHEHUU
COOTBETCTBYIOIIUX  pEakuud
dbopMymupoBaTh  BBIBOJBI  Ha
OCHOBE ITHX PE3yJIbTaTOB




OK 07. | B o00JacTu 3K0JOTMYeCKOro | - cChopMHPOBATH MPEACTABICHUS: O
ConeiicTBOBaThH BOCIIMTAHUA: XUMHYECKON COCTaBJISIOLIEN
COXPaHEHUIO - c(OpMUPOBAHHOCTh | ECTECTBEHHOHAYYHOM KapTHUHBI
OKpY’Karoleu HKOJIOTUYECKOU KYJIBTYpHI, | MUpa, POJAM XUMHH B [O3HAHHUH
cpenbl, IIOHUMaHUe BIIUSIHUS | SIBJICHUU IPUPOJIBL, B
pecypcocOepekeHr | COLUAIbHO-3KOHOMHUYECKUX (GOpPMUPOBAHUM  MBIIUICHUS |
10, MPUMEHATDH | IPOLUECCOB  HAa  COCTOSIHUE | KYJIbTYpbI JUYHOCTH, ee
3HAHUS 00 | mpupoAHOM W  CcONHMaNbHOHM | GYHKIMOHATIHHOH  TI'PAaMOTHOCTH,
W3MEHEHUN cpenpl, OCO3HAaHME | HEOOXOAUMOI JUTSL peuieHus
KJIuMarTa, JI00aTBEHOTO XapakTepa | MpaKTUYECKUX 3a/1a4 u
MIPUHLUIIBI 9KOJIOTHYECKUX MPooIIem; 9KOJIOTUYECKH 000CHOBaHHOTO
OepexITMBOTO - IJIAHUPOBaHUE U | OTHOIICHHUSI K CBOEMY 3JI0POBBIO U
MIPOU3BO/ICTBA, OCYLIECTBJIECHUE JIEUCTBUH B | IPUPOJHOU Cpene;
3G PEeKTUBHO OKpYXKalolllel cpe/iec Ha OCHOBE | - yMETb  COOJIOJaTh  IpaBUIIa
JEHCTBOBATH B | 3HaHMs IeJiell yCTOMYMBOIO | SKOJIOTHYECKH  I1eJIeCO00pa3HOro
YpE3BBIYANHBIX pa3BUTHUSA YEIOBEUECTBA; MOBEJCHUSI B OBITY M TPYHAOBOMU
CUTYyaLUSIX AKTUBHOE HEIPUATUE | IEATEIbHOCTH B LIENSAX COXPaHEHUS

JEMCTBUM, NPHUHOCAIIMX BpEZ | CBOErO 30POBbS U OKPYKAOIIEH

OKpY’Karolllen cpeae; MPUPOJHON  Cpenbl;  Y4YHUTHIBATH

- yYMEHHE MPOTHO3HPOBATH | ONMACHOCTh BO3JEHCTBUS HA >KUBBIC

HEeOIaronpusITHbIE OpraHU3MBbI ONpPEEICHHBIX

HKOJIOTUYECKUE  IOCIIEJCTBUS | BEIIECTB, MOHUMAs CMBICIT

NpEeANPUHUMAEMBIX JIEUCTBHI, | TOKa3aTels NpeAesbHON

MpeaoTBpaiaTh ux; JIOMyCTUMOW KOHIIEHTPAIUU

- pacimpeHue OmbITa

JESTEIIBHOCTH 3KOJIOTUYECKON

HaIlpaBJIECHHOCTH;

- OBJIAJICHHE HaBBIKAMH

yueOHO-HCCIeI0BATENbCKOH,

IIPOEKTHOM W COLMAIbHOU

JIeATEIbHOCTH;
I[IK 1.6. loToBHOCTE ¥ CHOCOOHOCTH - YMETh YCTaHaBJIUBATh
OpFaHI/ISOBI)IBaT 06yqa}011u/1xcsl MMPUHAAJTIC)KHOCTD HN3Y4YCHHBIX
b BEINOJHEHHE PYKOBOJICTBOBATHCS HEOPTraHWYECKUX U OPraHUYECKUX
TOproBo- B cBOEH AICATENBHOCTH | BEMIECTB K OMPE/ICTEHHBIM KIaccaM
TeXHOJOTHYSCKH IIEHHOCTHO CMBbICJIOBBIMH u rpymmnam COCINHCHHUH,

yCTaHOBKaMH, IPUCYIIUMH | XapakTepu30BaTh HMX COCTaB H
X Tporeccos, B LEJIOCTHOM CHCTEME | BaKHEWINHE CBOWCTBA; OMPEICIATH
ToM "mcie ¢ XUMHNYECKOTO O6pa3OBaHI/I5[; BH/bI XUMHNYECCKUX CBsI3eH
HPUMCHCHUEM NIPOSBIIATH HHTEpEC K (xoBasieHTHAA, HOHHAs,
HH(I’POBHXV pa3IMYHBIM chepam | MerayuIMuecKas, BOJOPOIHAS), TUIIBI
TEXHOJIOTHU npodeccuoHaIbHON

KPHUCTAJTUIMYCCKUX PEHICTOK




JCATCIbHOCTH.

OsBnaaeHue YHUBCpPCAJIbHBIMU
KOMMYHUKAaTHUBHBIMU
Ka4yCCTBaMu, HaJIn4ue

MOTHBAIMU K O0YYEHHIO;
LieJICHANpaBICHHOE  Pa3BUTHE
BHYTPEHHHX yOeKIeHHIH
JUYHOCTH Ha OCHOBE KJIFOUEBBIX
LEHHOCTEH H  HCTOPUYECKHX
Tpaaunuii  0a30BOM  HayKH
XMMUY;

OBnageHne  yHHBEpCaJIbHBIMU
y4eOHbIMH  I103HABaTEIbHBIMU
IEUCTBUSIMU.

BEIIECTB; KJIACCU(PUIIUPOBATH
XUMUYECKUE PEAKIUH;

- c(hopMHUpPOBaTh MPEACTABICHHMS:
0 XHMHYECKOM  COCTAaBIISIONICH

€CTECTBCHHOHAYYHOH KapTUHBI
MHUpPa, POJM XUMHH B T[O3HAHHH
SIBJIEHUM MIPUPOJIbL, B
(GOpMUPOBaHUM  MBIIUICHUS U
KYJBTYpPbI JIUYHOCTH, ee
(YHKIIMOHATBHON TPaMOTHOCTH,
HE0OX0 MO TUTS pereHns
MPAKTHYECKUX 3a/au u
9KOJIOTUYECKH 000CHOBaHHOTO

OTHOLUEHUSI K CBOEMY 3/I0POBBIO0 U
MIPUPOJHON Cpelie;

- yMeThb COOJIIOJaTh TpaBUiIa
9KOJIOTHYECKH I1e7Ieco00pa3Horo
MOBeJIcHUsT B OBITY W TPYAOBOU
ACATCIIBHOCTHU B LCIAX COXpaHCHI/ISI
CBOEr0 3/0POBbSl M OKpYyXarouiei
MPUPOTHOUCPEBL; YUHUTHIBAThH
OIIaCHOCTh BO3JICHCTBUS Ha >KHUBBIC
OpraHu3Mbl ONpeeICHHBIX
BCIIIECTB, TTOHUMas CMBICTT
IOKa3aTest MpeAEIbHON
JIOIYCTUMOM KOHIIEHTpalun

- YMETh aHAJU3UPOBATh XUMHUYECKYIO

nH(POPMAITHIO, MOITy4aeMyIO u3
pa3HbIX HCTOYHUKOB (cpencts
MaccOBOH nH(bOpMAaIH, ceTh

WnTepuer u npyrue);

- BJaJeTh OCHOBHBIMH METOJIAMH
HAy4YHOTO TIO3HAHUS  BEIIECTB W
XUMHUYECKHUX SIBJICHUH (HaOIIOJCHUE,
U3MepeHme, IKCTICPUMEHT,
MOJICIIUPOBAHUE);

-copMupoBaTh TOHATHS B OO0JACTH
OCYLIECTBJICHUS  KOHTPOJSA  3a
KOJIMYECTBOM U CPOKaAMH XpaHEHUS
MPOJIOBOJILCTBEHHBIX TOBAPOB;
-chopMUpOBaTh  TpEJACTaBICHHE O
CaHUTapHO- SMHUIEMHOJIOTHIECKUX
TpeOOBaHUIX K pueMy,
TPAHCHOPTUPOBKE, CPOKaM TOJTHOCTH
U YCIOBUSIM XPaHEHHS MHIIEBBIX
MPOAYKTOB, O YIAaKkOBKE, €€ BUAAX,
MapKHpPOBKH U 3KOJIOTHMYECKOH
0e30macHOCTH B COOTBETCTBHU €
I'OCT. Buausaue  ynakoBku Ha
KayecTBO TPOJYKIUH U  3JI0POBHE
YeNoBeKa. 0O JKCIIEPTH3E
0e30M1aCHOCTH M Ka4eCTBE

1.
2.
3.

1. Bonpochbl /Uisi IPOBEPKH TEOPUTHIECKUX 3HAHUIA.

[lepeuncnure OCHOBHBIE MOHATUS XUMHUU.
Kax otanuuth ¢pusndeckoe SBICHHE OT XUMHUYECKOT0?
HazoBure Tunel xumuueckux ¢popmyi. [IpuBeaure npruMepsl.
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CdopmynupyiiTe OCHOBHBIE KOJTHMYECTBEHHbIE 3aKOHBI XUMUU U OOBSICHUTE  UX C TOYKU 3pEHUS
ATOMHO-MOJIEKYJISIPHOTO CTPOECHHS.

B gem oTimmume GpopmMymHpoBKH IeprOANYECKOT0 3aKoHa, JanHoi 1. M. MeHeneeBbiMm,
OT COBPEMEHHOU (hOpPMYIUPOBKHU?

Kakue cBOMCTBa XUMHUYECKHUX 3JIEMEHTOB U3MEHSAIOTCS IEPHUOINYECKU?

[Tokaxute Ha MpUMEpPE CBOMCTB LIEIIOUYHBIX METAJUIOB U TaJIOT€HOB 3aKOHOMEPHOE U3MEHEHHE
UX CBOMCTB.

[TpoBeaute 0630p cTpyKTYphl Ilepronnyeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB.
[Tokakute B IEpHOAMUYECKON CUCTEME NEPUO/Ibl XUMHUECKUX AJIEMEHTOB U OOBACHUTE
busnyecKuii CMbBICH MEPHOAA.

[Tokakute B NEPUOAMUYECKON CUCTEME IPYIIIbI XUMUUECKUX IEMEHTOB U OObSICHUTE
¢du3nUecKuii CMBICT JeNICHHS IIEMEHTOB Ha TPYIIIBI M TOATPYIIIIHI.

YeMm xapakTepusyroTcs S-, p-, d- u f-aemenTsI?

Cdhopmynupyiite onpeaeneHne MOHATHS «aTOM.

N3 kakux 4acTULl COCTOUT aTOM?

Chopmynupyiite onpeaeneHIe MOHITHS «OPOUTATIbY.

CKOJIBKO MPOCTPaHCTBEHHBIX OPUEHTALUN BO3MOXKHO ISl S- M P-3IIEKTPOHOB?

Kakumu nmapamerpaMu XxapakTepu3yeTcsi COCTOSHUE 3JIEKTPOHA B aToMe?

Kak onpenenuts MakCUMaJIbHOE YHCIIO 3JIEKTPOHOB Ha KaXkJJOM YpOBHE aroMa?
Cdopmynupyiite onpeaeneHne MOHITHS «XUMUYECKas CBSA3bY.

OxapaxkTepu3yiTe KOBaJIEHTHYIO CBsI3b. Kakue BUJIbl KOBAJICHTHON CBS3U BaM U3BECTHBI?
[TpuBenuTe npuMepsI.

Cdhopmynupyiite onpeaeneHne MOHITHS «3JIEKTPOOTPHLIATEIIEHOCTHY.

OxapakrepusyiTe - U 6-cBs3u. [IpuBeaure npumepsl.

OO0BbsicHUTE MeXaHU3M 00pa30BaHUs JOHOPHO-AKIETITOPHOM CBSI3H.

Kakue coennHeHus Ha3bpIBatOTCs KOMILIEKCHBIMU? [IpuBeauTe npumepsl.

VYkaxure 00J1aCTU IPUMEHEHHUS] KOMIUIEKCHBIX COEIMHEHUH Ha jKeJIe3HO0POKHOM TPAHCIIOpTE.
KakoBa xapakTepucTUKa HOHHOH CBsI3U?

Kakue coennHeHus oTHOCATCA K HOHHBIM? [IpuBeuTe npuMepsl.

Kak Oyzer u3MeHATCS CIIOCOOHOCTD AJIEMEHTOB K 00pa30BaHUIO METAITIMUECKON CBSI3U?
Oxapaktepu3yiTe 0COOCHHOCTH BOJOPOIHOMN CBSI3H, €€ BIMSIHNE HA CBOMCTBA BEIIECTB.
Ha3oBure arperatHbie cocTostHus BewecTB. [IpuBeaure npuMepsi.

UeMm oTnnyaroTcs aMOp(QHbIE BEIIECTBA OT KPUCTAIIIOB?

. Ha KOHKPCTHBIX ITPUMEPAX MOKAXXKUTC 3aBUCUMOCTDb CBOICTB BCHICCTB OT THUIIA KPUCTAJUIMICCKUX

peleToK. YKaxuTe 00lacTy UX UCIOJIb30BAHUS B TPO(ECCHOHAIBHOI IeATebHOCTH.

Coopmynupyiite onpeeaeHue NOHATUI «PacTBOPY, «PACTBOPUTEINbY.

[Mepeunciute U3BECTHBIE BaM BHIBI PACTBOPOB.

YT0 moKa3bpIBaeT pPaCTBOPUMOCTH BELIECTBA?

Cdhopmynupyiite onpeaeneHne MOHIATHS «TEII0BOM 3(h(HeKT pacTBOPEHUS.

CoopmynupyiiTe onpeesieHue MOHATHS «KOHIICHTPAIHS PaCTBOPay.

[lepeuncnure oCHOBHBIE CIIOCOOBI BRIPAKEHUSI KOHIICHTPAIIMHA PACTBOPOB.

Kakwue BelecTBa Ha3pIBalOTCS SJIEKTPOJIUTAMU U HedslekTposnTamu? [IpuBenure npumepsl.
Kputepuu onieHKH 0TBeTOB

Oyenxa Kpumepuu

5 «oti.» | OTBET MOJIHBINA U MpaBWIbHBIA HA OCHOBAHWU W3YYECHHBIX TEOPHM; MaTepuan HU3JI0KEH B
ONPENEICHHON JIOTMYECKOH IMOCIENOBATENbHOCTH, JHUTEPATYPHBIM  SI3BIKOM: OTBET
CaMOCTOSITEIIbHBIN.

4 «xop.» | OTBeT MONHBIA W MPABWIHLHBEI HAa OCHOBAaHWHM HM3YYEHHBIX TEOPHH; MaTepHall M3JIOKCH B
ONpENEICHHON JIOTUYECKOM IMOCIEeNOBATENbHOCTH, IMPU HSTOM JOMYIIEHBl JBE-TPU
HECYIIECTBEHHBIE OMMUOKH, UCITPABIIEHHBIE IO TPEOOBAHUIO MIPETIOIaBATENS.

3«ymoBm» | OTBET NOJHBIA, HO MPH 3TOM JONYIICHA CYIIECTBEHHAs OMIMOKa, WM HEMOJIHbIH,
HECBS3HBI.

2 «<aeyn» | Ilpu oTBeTe OOHApy)KEHO HEMOHMMAaHWE CTYICHTOM OCHOBHOTO COJAEp)KAaHUS Y4eOHOTO
MaTepraa WIW JIOMYIIEeHbl CYIIECTBEHHBIC OIMMOKH, KOTOPBIE CTYJICHT HE CMOT MCITPABHUTH




| | IIpY HABOJAINX BOIIPOCaX NMperoaaBaTeisd.

2. [IpakTHyecKue 3aaHUsI U 322491

Pazgen 1. OcHOBBbI CcTpoeHHMsi BellecTBAa - 3aJadyd Ha COCTaBJICHUE XUMHUYECKUX (HOpMyI
JIBYXaTOMHBIX COeIMHEHUH (OKCHIIOB, CYNIb(DHUIOB, TUAPUIOB H T.I1.).
Hatime nazeanus cnedyiowum coeOuHeHusm.:

LioO MnO Allz Cr2S3 ZnH> AgsSi CasN2 CO,, CaO P20Os CCls NaBr  FeS MgH2 AlsCs KsP
MnO; Fe203 Cl,0O KCI MgF2 CrS CaH: SiHs4 K4C CasP2 Na2O CuO N203 Mn;O7 LiF PCls HgBr
Ag2S CuS HCI NasSi AIN LisP Cr.03 As:0s NO2 B203 BaClz PBrs MnS PH3 LiH Ba:C AlsSis
NasP N2O SiO2 MgO CrF2 Kz2S CH4 PbO Au203 NH3 CaS N20Os HgO AIP

CoctaBbTe QOpMYJIBI IO HA3BAHUSIM:

1. Hurpun xamus 1. Kap6un murus

2. CUIHIHI MarHUs 2. Oxcu docdopa (111)
3. IMappun amoMuHMS 3. ®ropun meau (11)

4. Cynsoun ceunna (11) 4. Oxcun cepebpa

5. Bpomun nunka 5. Iuppun nutus

6. Oxcun yrnepona (11) 6. Cynsdux memu (I)
7. Oxcun xmopa (V) {. Hutpun Hatpus

8. Oxcuz Gapus 8. HWoaux cepebpa

9. ®octun xenesa (111) 9. Oxcua xpoma (11)
10.KapOum Maruust 10.0Okcup azota (V)
11.I'mppup xanus 11.I'mapun Hatpus
12.Cynbdun anroMuHus 12.Xnopun xpoma (1)
13.Momun meau (1) 13.0Okcun kanust
14.Cynsoun prytu (I1) 14.0Oxcup mbibsika (111)
15.0kcun xmopa (1) 15.Cynbdun nmuHka
16.0kcun ceunna (1V) 16.®ochun memau (11)
17.0xcupa nuHKa 17.0xcup xenesa (II)
18.Cunning KajabIus 18.bpomu mapranmna (II)
19.I'mnpun 6apust 19.Cynbdun nurus
20.Cynbdun xemnesa(lll) 20.®ocoun cepedpa
21.0xkcup azora (I1) 21.@topun xenesa (II)
22.0Kcua aTroMAHAS 22.0xcun xpoma (VI)
23.Xnopun xemnesa (11) 23 .Hutpun nutus

24 Hutpun 6apus 25.0xcun 24.Cynbdun Maraus
prytu (1) 25.0xcun menu (1)
26.0xcun cypbMsl (V) 26.Xnopun pryrtu (II)

Paspnen 2. Xumuyeckune peakuumn

3ajaun Ha COCTABJICHUE YpaBHEHUN pEaKIUil: COeUHEHUs, 3aMEIICHUs, Pa3IoKeHHsI, 0OMEeHa 1
peakiuii ¢ ydacTueM KOMIUIEKCHBIX COeIMHEHUN (Ha mpuMepe TUIPOKCOKOMIUIEKCOB allfOMUHUS U
[IMHKA); OKHCIUTEIHFHO- BOCCTAHOBUTEIBHBIX PEAKIIMNA C HMCIOJIH30BAHHEM METOJa SJIECKTPOHHOTO
OanaHca; C y4yaCTHEeM KOMIUIEKCHBIX COEIMHEHUN (Ha MpuMepe TUAPOKCOKOMILIEKCOB ATFOMUHUS U
LIUHKA)

1. Peakuueil 3aMenieHus BIsieTCst
a) TOPEHHE BOJIOPOJIa B KHCIOPOIE;
0) BoccranoBienue okcuaa meau (11) Bogopomom;
B) B3aUMO/ICHCTBHE I'MIPOKCHU/IA KaJIUsl C CEPHOM KHCIIOTOM; T)



TepMHUYECKas AeTUpaTanus THIPOKCH 1A IIMHKA.
2. Peaxnus, ypaBHeHue kotopoit CaO+CO2=CaCOs3,Ha3bIBaeTCs peakiuen

1) coemunenns; 2) pas3jioKeHus; 3) oOmeHa; 4) 3aMEIICHHMS.
B3anMozeincTBre ruAPOKCH1a KAIBLIKS C COISTHOM KUCIIOTOH - 3TO pEaKLus
1) coenuneHwus; 2) pa3oXKeHHs; 3) oOMeHa; 4) 3aMeIIeHHS

3. Vkaxure peakuuio, KOTopas  SBISETCS  peakiued  pa3loKeHHss U HUAET C
M3MEHEHHEM CTEIIEHU OKHUCIICHUS:

a) Cu(OH); = CuO + H20; B) 2KNO3= 2KNO2+03; 0)
CuO + H2 = Cu+ H20; r) CaCO3 = CaO + CO2
4. Hamummmre peakiuu, YKaXUTe TUTl PEaKIUu:
a) pa3JIOKEHUS YrOJIbHOU KHUCIIOTHI; B) pasnoxenus ruapokcuna menu(ll); 6)

MOJIy4EHHUsI aMMHUaKa U3 IPOCTHIX BEIICCTB;
T') B3aUMO/JICHCTBHE a30Ta C KHCIOPOJAOM
5. Hanummre peakiuu, yKaXUTe TUI PEaKnu:
a) J)KEJIE30M U CEepoii; B) okcuaoM Oapus u okcugom cepei(l1V); 0)
OapueM | CEepHOU KUCIIOTOW; r) okcuna cepsl (IV) u kucnopoom;

6.  VYpaBHsliTe peakluud METOJOM IJIEKTPOHHOTrO0 OanaHca. PaccraBbre KO HUIIMEHTHI
HI + H2SO4 — I + H2S + H20
H2SO4 + Cu20 — CuSO4 + SO + H,O HNO3
+ FeO — Fe(NO3)3 + NO + H20
KNO3z + Al + KOH + H20 — NHz + K[AI(OH)4] SO2 +
KMnO4 + H20 — K2SO4 + MnSO4 + H2SO4 SOz + K2Cr207
+ H2SO04 — K2S04 +Cr2(S04)3 +H20

® 3ajauu Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTA pEaKLUU COECANHEHMUS;
MaccoBOW WM OOBEMHOW [OJM BBIXOAA MPOAYKTA PEAKIUU COCTUHEHHS OT TEOPEeTUYECKHU
BO3MOXXHOT'O; OOBEMHBIX OTHOILIEHUI Tra30B; KOJWYECTBEHHBIX XapaKTEPUCTHK MCXOJHBIX
BEIIECTB U MPOAYKTOB pPEaKLUH; Macchl (00beM, KOJIMYECTBO BEIECTBA) MPOAYKTA PEAKIIUHU, €CIIN
OJIHO M3 BEHIECTB JaHO B BHUJE PAaCTBOpPA C OMPEACICHHONM MACCOBOM J0JIEM PacTBOPEHHOIO
BELIECTBA.
1. Tlpu B3ammoneiicTBMM HATPUS KOJIMYECTBOM BemecTa 0, 5 MOJIb ¢ BOIOM MOIYHYHIIH BOAOPO/L
o0béMoM 4,2 11 (H. y.) Beruncnure npaktuyeckuil Beixos raza (%).

2. MeramuMuyeckuii ~ XpoM  IOJIy4aroT BOCCTaHOBJICHUEM €ero okcuga Cr203
METAJUIMYECKUM aJIOMMHMEM. Bplyncinre maccy Xpoma, KOTOPBII MOXKHO IOJY4YUTh IIpH
BOCCTAHOBJICHMH €0 OKCHa Maccoil 228 r, eciy NpakTUYeCKU BBIXOJ XpoMa cocTasisier 95 %.

3. Omnpenenure, kakas Macca MeJIU BCTYIIUT B PEAKIUIO ¢ KOHIIEHTPUPOBAHHOM CEpHOMN KHCIOTOM
Jutst mostydaeHust okcuga cepsl (IV) o6bsémom 3 11 (H.y.), ecnu Bbixos okcuna cepsl (IV) cocrasnsier
90%.

4. K pactBopy, cojepsKalleMy XJIOpHJ Kalblus Maccoi 4,1 T, IPUIMIN pacTBOP, COAEPKAIIMIA
docdar Harpus Maccoii 4,1 r. Onpenenure Maccy MOTYYEHHOTO OCaJKa, €CITU BBIXOJA MPOAYKTa
peakmuu coctapiseT 88 %.

®  3a1aHus Ha COCTABJICHHE MOJIEKYJISAPHBIX U MOHHBIX PEAKIMI C y4acTHEM OKCHJOB,
KHUCJIOT, OCHOBaHUW M COJIEH, MOHHBIX PEAKIMU THUAPOJM3a COJICH, YCTAHOBJIEHHWE HM3MEHEHUS
KHCJIIOTHOCTH CPEJIbI.
1. Kakue u3 comneit RbCl, Cra(SO4)s3, Ni(NO3z)2, NaxSOz noaseprarorcst ruapoausy? CocraBbTe
HMOHHO-MOJIEKYJISIPHBIE M MOJIEKYJISIPHBIE YPAaBHEHMs THAPOIN3a COOTBETCTBYIOMMX coliel. Kakoe
3Ha4YCHHE pH ( > 7 <) AMEIOT pacTBOpHI ITUX coJen?



2. Harmmmure moHoe u cokpamienHoe ypaHeHus peakuuii: KOH (p)
+ HCI (p) = KCI(p) + H20 (M)
CaO (oxcun) + 2HNOs3 (p) = Ca(NOs)2 (p) + H20 (Ma) Mg(OH)2 (1) + H2SO4 (p) =
MgSOa(p) + 2H20 (M)
CuClz (p) + 2KOH (p) = 2KCl(p) + Cu(OH)2| Al2(SOa4)3
(p) + 3BaClz (p) = 3BaS04| + 2AICI3(p) K2S + 2HCI =
2KCI + H2St
Na:COs3 + 2HNO3 = 2NaNOs + H20 + CO21 Mg +
H>SO4 = MgSOg4 + Hat
Pa3nen 3. CTpoeHue U CBOIiCTBAa HEOPraHUYECKUX BElIECTB

® 3ajauyu Ha pacyeT MacCOBOW J0JHM (MACChl) XUMUYECKOTO JI€MEHTa (COeAMHEHUS) B
MoOJIeKYyJie (CMecH).
BapuanT 1. Beruuciants MaccoByto j1oir0 azora B Hutpare kanbuus (Ca(NOz)2 Bapuanr 2:
Brruncnute conepxanue kuciopoaa B nepmanranate kanus (KMnOg4) Bapuant 3: Beruucnure
cozepkanue cepbl B MuHepaie nupure (FeS»)
BapuanT 4: Beruuciure MaccoByro 7010 cepedpa B okcue cepedpa (Ag20)

e [IpakTuueckue 3adaHus mo  KjaccuuKaIuu, HOMEHKJIaType u
XUMHYECKUM (pOopMyrTaM HEOpraHMIEeCKHX BEIIECTB Pa3IMYHBIX KIacCOB.
1. BrimucaTb OTEIBHO OKCUIBI, OCHOBAHHS, KUCIOTHI M COMH. JlaTh Ha3BaHUS.
A b B r Ji| E XK 3
1|Na.O NaOH | COq SOs MgO | HNOs Ba(OH) CO MnO:
2
2SiO2 ZnO H3POg4 Ag20 N203 | CrO3 MnO HF H2SiO3
3H2S04 | CO2 Ca(OH). | BeO LiOH | CrO Mn20O3 SO3 SiO;
41A1,03 BaO MgCO: Cu(OH) ZnO | Cr03 HMnO4 Ca(OH): K3POg4
2
5INO HNOs | MnO NO2 HCI H2SOs | NO2 FeO P20s
6[MgS0Os4 | SO2 Cl20s H2Si03 AI(N | CO NO AL203 BaO
O3)3
7[FeO K2CO3 | Fex03 Hg(NO3):2 Ca)O Ba(OH)2| Ag2S04 PbSO3 AgOH
2. CocTaBUTh (POPMYJIBI BHICIINX OKCHJIOB JIEMEHTOB C TIOPSAAKOBBIM HoMepoM: 1)14, 34, 41
2) 75, 16, 3) 33,50, 40 4) 6, 35, 24 5) 21, 25, 32
3. CocTaButh MonEKyIApHBIE (POPMYIIBI OKCHIOB, IIOANKUCATH XapAKTEP OKCHUIA U COCTABUTE
(hopMyITy COOTBETCTBYIOIIETO THAPOKCHIA -
1) a30Ta CO CTENEHBIO OKHCcIeHus +1, +2, +3, +5
2) XJIOpa CO CTENEeHbI0 OKucienus +1, +3, +5, +7
3) MapraHma co cTeneHbI0 OKHCIeHus +2, +3, +4, +7
4. Beimucars OT/IeNbHO Oe3pa3saMuHbIe, OCHOBHEIE, KUCIOTHBIE M aM()OTEPHbIE OKCH/IBL:
A b B r i E XK 3 n
1 [ NaO | CaO CO2 SO3 MgO N 203 | BaO CO MnO.
2 | SiO: ZnO P20s Ag20 N2O3 CrOz | MnO MnO- NO
3 | SO, CO2 Cao BeO Li .0 CrO Mn;O3 | SO3 SiO;
4 Alb,Os | BaO SeO; CuO Zn0O Cr,03 | MnO2 CaO CrOs
5 | NO N 203 MnO NO2 Na.O SO3 NO2 FeO P20s
6 | MgO [ SO Cl20s SiO2 Al 03 | CO NO AL203 BaO
7 | FeO SOz Fe203 HgO CaO BaO AQg20 SO3 PbO




5. BeImmcaTh HEPACTBOPHMBIE OCHOBAHHUS M MIENOUH. [[aTh Ha3BaHHSL.

A b B r Ji| E XK 3 "
Naz S NaOH | CO2 SOs Mg(OH | HNOs |Ba(OH) |CO Cu(OH)
O4 )2 2 2
CsOH | Cu(O HsPO4 | NaOH N203 Cr(O MnO KOH | H2SiO3
H)2 H)2
H2S04 | CO2 Ca(O BeO LiOH CrO Sr(OH) | SO3 Sr(OH)
H)2 2 2
AlbOz | Ba(O MgC Cu(OH) | zZnO Cr203 | HMnOs | Ca(0O | KsPOq
H)2 o)) 2 H)2
LiOH HNOs | Mn(O | NaOH HCI CsOH | Fe(OH) [ FeO P20s
H)2 2
MgSO | SO2 LiIOH | H:SiOs | AI(NOs | CO NaOH AL BaO
4 )3 O3
Cu(o K2COs | Fe20s | Hg(NO [ Ca(OH) | Ba(O Ag.SOs | Ba(O | KOH
H)2 3)2 2 H)2 H)2

L4 HpaKTI/I‘-IGCKI/Ie 3alaHusA Ha OHIPCACICHUC XHMHYSCKOM aKTUBHOCTH BC€OICCTB B
3aBUCHMMOCTH BH A XUMHYECKOM CBSI3U M THIIA KpHCT&J’IJ’IH‘iCCKOﬁ PCUICTKU.

1. Pacnpez[eJmTL JaHHBIC BE€IICCTBA B Ta6JII/IIIy COrjIaCHO uX THHyXHMI/I‘IeCKOﬁ CBsI3H.

KoBanentHas Meramnueckas

oJsIpHasa

Hounnas
CBSI3b

KoBaneHnrtHas HenossipHas

MgCly, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasNz, Oz, SOz, HBr, Al2S3,
CuSn(cmnas)

2. TlpousBeauTe COOTBETCTBHE:

Bune! cBsa3u BemectBa

1. KoBanenTHas HenoJsipHas A) Xnopua KaiabIus

2.KoBanenTHas nomnsipHas b) ®rop
3.MoHnHas B) Hunk

4 Metannuyeckas I') AMMmuaxk
5.Bopoponnas J)Auerunen

E) Okcup Gapus

®  3a/1aHMs Ha COCTABJICHHWE YPAaBHEHHMU XUMHUYECKHX PEAKIMM C y4acTHEM IPOCTBIX U
CJIO’KHBIX HEOPraHMYECKHX BEIIECTB: OKCHJOB METAJIJIOB, HEMETAIJIOB U aM(OTEPHBIX HJIEMEHTOB,;
HEOPraHUYECKUX KHUCIIOT, OCHOBAHUH M aM(OTEpHBIX THJPOKCHIOB, HEOPTaHHUUECKHUX COJEH,
XapaKTepU3YIOIIUX UX CBOMCTBA M CITOCOOBI MOTyUEHHS.

3aKOHYMTE YPAaBHEHHUSI PEaKIU:

NazO + H2S(u36) — MgO(u36) + HCl —
BaO + SiO; (t)— K20 + ZnO (t)—
Fe203 + C (H)— Ca0 + 2Hz (H)—

FeO + Oz (t)— NH4OH + P205 —



KOH(tB) + Zn(OH): (t)—
NaOH(komun) + Fe(OH)z —
NaOH + Al,03 +3H.0 —
KOH + NaHCO3 —

Al + KOH +H,0 —

Cl, + Ca(OH)2, —

HCI + CuO —

H3PO4 + Zn(OH)2 —
H>SO4 + ZnO —

H2COs (t) —

H2SiO3 (t) —

HNO3 (t) —

KOH + AI(OH)3 —
NaOH(tB) + Al2O3 (t)—
Ba(OH), + Ba(HCO3), —
NaOH + NH4HS —
Zn + NaOH(tB) (t)—
H>SO4 + Mg(OH)2 —
HCI + Be(OH)2 —

HCI + Al(OH)3 —

HCI + AgNO3 —
H2S0s3 (t)—

H4P207 (t)—

3 HNO:2 (t)—

Pasznen 4, CTpoe}me H CBOMCTBA OpPraHun4e€CKUuX BEUICCTB

° 3azaHus Ha COCTaBJIICHUE HAa3BaHMM OPraHUYECKUX COCIUHEHUH 110 TPUBUAIBLHOU
WJIY MEXITYHApPOIHOM CUCTEMATUYECKON HOMEHKIIATYpPE;
1. HazoBure IIPUBE/ICHHBIC HIDKE
YIJIEBOJIOPO/IBI o MexyHapoaHoi HoMeHkiaType lUPAK:
CH; CH;

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

CH- CH, CH;
CH; - CH; CH; - CH3 CH;
CH;-C - C — CH-CH;-CH; CH;-C - CH-CH; - CH: - COOH
CH3 CH3 CHg CHS

2. IlpuBeneHHOMY HIDKE YTJIEBOAOPOAY HaiiTe HazBaHue 1o HomeHkiatype I[UPAC,
YKQ)KUTE CKOJIBKO MEPBUYHBIX, BTOPUYHBIX, TPETUYHBIX M YETBEPTUYHBIX aTOMOB YIJepoJa
COZIEPKUTCA B ankaHe. M30MepoM Kakoro yrieBoiopoja HOPMAIBHOTO CTPOCHUS SBIISIETCS
naHHbIN yraesogopon? Hanumure ero gopmyy.

1) 0)
ChyCH CHy CH
HiC—CHy CH HiC-CH-C~CHy
CH,-CH-CH, H,C-CH, 1 CH,CH,
CHs

3. Hamummre cTpykTypHbIe (POPMYIIBI COEIMHEHHH MO UX Ha3BaHUAM: a) 2,5-
IUMETUIITEKCEH-3;
0) 2-MOHOMETWII-3,5- AUMPONIIIHOHAH; B) 2,5
- TUMETH - 3-HUTPOTEKCaH;
r) 2,3-IUXJIOpPreKCcaHoBask KUCIIOTa;



n) 2 - aMmuHOOyTaH.
4. Hanumute CTpyKTYpHBIE (DOPMYIIBI BCEX COSIMHEHUHN COCTaBa: HA30BUTE
MIOJTyYCHHBIC COCTUHCHUSI.
a) CeHag; 6) CsH11OH; B) CsH11NO:o.

] 3amaHus HA COCTABIICHHE MTOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (OPMYIT
OpPraHUYECKUX BEIIECTB OTJCIBHBIX KIIACCOB.
5. Hanummre mosiHbIe U COKpAICHHBIE CTPYKTYpHBIE hopmyisl . 2,2,3,4-

TeTpaMeTHINEHTaH 2,3,6-TpuMeTnin-3-3TUirenTal
2,5-nmuMmermirekces-3; 2-MOHOMETHII-3,5-TUTTPOITMIIHOHAH;

2,5 - qumeTun - 3-HUTPOTeKCaH; 2,3-TuXJIOpreKcaHoBasi KUCIIOTa; 2 -
aMUHOOYTaH. 4 - MeTUIUHTEH-3 2,2-TUMETUI0YTHH -3

6. CocraBbTe CTPYKTYpHBIE OPMYIIBI TPEX AIKUHOB, KOTOPHIC N30MEPHBI 2
MeTunoyraaueny-1,3.J[aiite UM Ha3BaHUS.

® 3ajauu Ha onpejesieHue IpocTeiimel GopMyIbl OPraHUUECKOH MOJICKYIIBI, HCXOJIS U3
3JIEMEHTHOTO cocTasa (B %0).

1. KakoBa ¢opmyna coeauHeHusi, B KOTOpOM MaccoBas ol Kanus paBHa (.565,
yraepoxaa — 0.087, kucmopoma — 0.348?

2. BeiBemure mpocTeiinyro  (GOpMyIdy COEIMHEHHUS, €CIH H3BECTEH €ro
AJIEMEHTHBIN COCTaB:

a) yrnepoza 0.2730 (27.3%) u xucnopona 0.7270 (72.7%)

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

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

(42.7%)

3. Haiigure MonekynspHyio (GOpMyIy COEIMHEHHUs a30Ta C BOAOPOJIOM, €CIM MAcCoBas
707l BoJoposia B HeM paBHa 12.5%, a oTHOcHUTeNbHAs MJIOTHOCTD MAPOB 3TOTO BEIIECTBA IO
BOZOPOY paBHa 16.

4. Tlpu cropanuu 3,636r BelecTBa 00pasyeTcss 8 I' YIVIEKHCIOro ra3a u4,3632 T 1 BOJBI.
Macca 1 monp gaHHOro BemlectBa paBHa O0r. YCTaHOBUTH MOJEKYJSPHYIO (OpMyny AaHHOTO
BELIECTBA.

Pa3nes 6. PacTBopsl

3amaun Ha IPUTOTOBIIEHUE PACTBOPOB.
1. Ompenenute, CKOJIBKO IPaMMOB BEILIIECTBA HYXHO JJIsl MpUTroToBiIeHus 25 ma 10 M
pacTBopa TUAPOKCHIA HATPHSI.

Otser: 10T

2. Onpenenure, CKOJIBKO T BOJIBI HE0OX0IUMO MPUOaBHTH K 45 T pactBopa NaOH (0=6%),
YTOOBI NMOJIyYUTh KOHEUHBIH PacTBOp ¢ MaccoBoi noieit 1%.
3. Onpenenute MaccOBYIO JIOJIO BEIIECTBA B PACTBOPE, KOTOPHIN OBLT MOTy4eH
npubasnenuem 175 r KCI (0=20%) k 1000 r Boas!
4. OnpenenuTe MaCCOBYIO JOJIO BEIIECTBA B paCTBOPE, KOTOPHI OBLIT MOTyYeH
npubasnenuem 30 r NaoCOs x 1000 T BoIbI

3. 3amanus B TecToBOIi opme.

TECTOBBIE BOITPOCHI 3AKPBITOT'O THUIIA 11O OBIIIEOBPA30OBATEJIBHOM YUEBHOM
JUCIUIIVIMHE «XUMMUA»

Ne IIpaBuiabH Coaepixanue Bonpoca Komnerennuss | Bpems
bIil OTBET BBINOJIH
eHHS

( MUH)




Kakoe w3 cyxaeHudd BepHO IS
anemeHToB (VA rpynmst , [IVA rpymmsl,
IA rpymrbn)

A)obmiast popmyna JIeTydero
BoZopoaHOTO coeaunenus RH4 ;

b)ne 00pa3yroT eTyuynx BOJIOPOIHBIX
COCIUHEHUH,

B)no 3aBepiiieHus SHEPreTUIECKOTO
YPOBHS HE XBaTaeT TPEX IJIEKTPOHOB

OKO1

Cpenu BelecTB, yKa3aHHBIX B PAITY

(NHs, Oz, HCI, SO2; CaO, HNO3, CI2,

CO02; H2S04, HI, CuClI2, CH4, NH3)

KOJIMYECTBO COEUHEHUM C

KOBAJICHTHOM TOJISPHOM CBSI3BIO PAaBHO
A) Tpem bB)nBym B) uerbipem

OKO1

XuMHUUecKas CBsI3b B MOJIEKYJax (030Ha
U XJIOpUJa KaJIbLUs; CEPHON KUCIIOTHI U
XJIOpHU/1a aMMOHMSI; CEPHOM KHCIOTHI U
030Ha) COOTBETCTBEHHO
A) KOBaJIeHTHas MOJIAPHAs U UOHHA,

b) xoBaneHnTHas nossipHas u

KOBQJIEGHTHAs  HEMOJIsIpHasi;
B) xoBaneHTHas HenoJsipHasi U MOHHa,

OKO1

YeM ompeaensercsi MeCTO XMMUYECKOTO
DIIEMEHTA B MEPHOAMYECKON CHCTEME
A)KOJUTMYECBOM HEHTPOHOB B BSAPE
aToma

b)3apsiiom simpa

B)maccoii atoma

') KonIM4YecTBOM 3JIEKTPOHOB Ha
BHEIIHEM SHEPTeTUYECKOM YPOBHE

OK2

B kakom psigy XUMHUYECYKHE SJIEMEHTHI B
MOPSIIKE OCIAOJICHHS X
HEMETAUIMYECKUX CBOICTB

A) Be- B-C

b)Ga-Al-B

B) S-CI-Ar

I')CI-Br-I

OKO02

YcTaHOBUTE COOTBETCBHE :
THIIBI
XHMHYECKHX
peaxuuit
A) peakuusi COeIMHEHUS
b) peakmus paznoskeHus
B) pekuus 3amenienus
I') peakmust oOmMeHa
npuMepbl
1)Na.COs+
2HNO3=2NaNO3+H20+CO2
2)P+0,=P,0s5
3)Cu(OH)2=CuO+H-0
4)Zn+ 2HCI=ZnCl+H;

OKO01




Kakas u3 peakuuii siBisieTcs
AK30TEPMHUUECKON?

1) HCI +NaOH =NaCl + H.0
2)2Mg+02=2MgO+ Q
3)CaC03=Ca0+C0.-Q

4) No+ 02=2NO-Q

OKO02

B peakiuu oOMeHa y4acTyroT :

A) 11Ba CIIOKHBIX BEIIIECTBA;

b)nBa npocThix BelecTna;

B) nBa mpocThIX BemiecTBa U 0JIHO
CJIO’KHOE

I') ogHO MIpOCTOE BEIIECTBO U OJTHO
CII0’KHOE

OKO02

K cHIBHBIM 3JIEKTPOIMTAM OTHOCSTCS :
A)runpokcun xenesa (11);
b)kpemMHHEBas KHCIIOTA;

B)kapOoHaT kanbus;

I') kapOoHaT HaTpHs

OKO02

10.

Peakuust nvonHoro ooMeHa uaeT 10
KOHIIA,ECIIH :

A) B pe3ysbTaTe peakiuu oopa3yercs
ras;

b)B pesynbraTe peakunu odpaszyercs
0CaIoK;

B) B pe3ynbTare peakuuu oopasyercs
MaJIOIUCCOIUUPYIOIIEE COCTUHCHHE;
I') Bce 0TBETHI BEpHBI

Jlns ypaBHEHUS peakluy XJIOpHIa MEAN
(IMcokparieHHOE HOHHOE YpaBHEHHE
UeeT BHUI:

OKO02

11.

A) CuOH+OH" = CuOHocazox

B) Cu?*+ OH= CU(OH)ZocaHOK
B) 2CU2++ 20H= CU(OH)ZocaILOK
I') Cu?*+ 20H= CU(OH)z0casox

OKO01

12.

Kaxkoii pAA COACPIKUT JIMIIb OCHOBHBIC
OKCHUBI:
A) Mn20y7, CrO3z, SOz, N2Os;
B) NaO, CuO, CrO, FeO;
B) SOs3, P20s, K20, Cuz0;
I') ZnO, SnO, SiO2, NO.

I1IK1.6




13.

VYKaxxure psill, CoAEpKaIIUA TOIbKO
OJIHOOCHOBHBIE KHCJIOTBI:
A) HF, HBr, HNOs3, H3POyg;
b) HI, HNO2, HCIO4, CH3COOH,;
B) H2CO3, H3PO3, H2SO4, H2Cr207;
I') HPOg3, H2S, HCIO, H2SiOs.

I1IK1.6

14.

IIpuBenure [IpaBUIbHOE Ha3BaHUE
Bemiectsa NaoHPOg:

A )rugpokcodocdar HaTpus;

b) ruapodocdut Harpus;

B) nurunpooprodocdar Harpus;

I') ruapooprodocdar Harpus

I1K1.6

15.

Kaxoi psin conepKuT TOJIBKO
KHCIIOPOJICOAEPKALUE KUCIIOTBI:
A) HF, H2Cr207, HCI, CH3COOH,;
b) HCIO, H3POs, HBr, H2SO04;
B) HI, HNO2, HCIO4, H2S;
I') HNOgz, HPO3, H.CO3, HMnOg4

OK 01

16.

YkaxuTe MOJIEKYIsIpHYI0 hopmyity
CEPOBOJAOPOJHON KUCIIOTHI:

A) H2SOs3; B) HS;

B) H2SOs; T') H2S20s.

OK 01

17.

YKaxure psal, COACPKALIMMI JIHIIb
aM(doTepHbIE OKCHIBIL:

A) H20, Al203, NaO, Ca0O;

b) P.0O3, K20, Cu20, SO;

B) Sn0O, ZnO, BeO, Cr20s3;

I') Li20O, CO2, NO2, BaO.

[1K1.6

18.

[TpuBenuTe NpaBUIbHOE HA3BAHUE COJIU
Ba(HCO3)2:

A) ruapokapOoHar Gapus;

b) runpocunukar 6apus;

B) auruapokapboHaT Gapus;

I') aurnapocunukar 6apus

OKO01

19.

VYKakuTe MpaBUIbHOE Ha3BaHUE BEIECTBA
FeOHSOa:

A) ruapocynbdar xenesa (I11);

b )cynbdat runpoxcoxenesa (II);

B )cynbdar rumpokcoxkenesa

(1);

I') cynbdut rugpoxcoxenesa

(1.

OK 01




20.

[IpuBeautre MOJNEKYyIsApHYIO  (GOpMYIy
a30THUCTOM KHUCIOTHI:

A) HNO; b) HNOg;

B) NHs; I') N20Os.

OK 01

21.

YKaxxure psll, COAepKaLIAN

TOJIBKO KUCJIOTHBIC OKCH/IBI:
A) Na2O, CaO, PbOg, SiOy;
B) SiO2, SO, N2Os, Cl,07;
B) Al>03, Zn0O, BeO, Cr203;
I') Cl,0, CuO, MgO0, H0.

OKO1

22.

IIpuBenure [IpaBUIbHOE Ha3BaHUE
BerrectBa (ZNOH)3POu4:

A)oprodocdar nuHka,

b) Tpuruapoxcodocdar

I[MHKa,

B) oprodocdar

THJPOKCOLINHKA;

I') ruapooprodocdar runka.

OK 01

23.

VYKaxuTe NpaBUIbHOE Ha3BaHUE COJIU
Fe2(S04)z:

A ) cyneur xenesa (11);

b) cynpdun xenesa (I11);

B ) cynbdar xenesa (II);

I') cynbdar sxenesa (111).

OK 01

24,

Vkaxure  MOJEKYIIpHYO  (dopMmyiy
ruapocynibQara Marus:

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

B) MgHSOg4; ') Mg(HSOs).

OK 01

25.

['mapoxcua IMHKA pearupyeT ¢ KaKIbIM
N3 IBYX BCHICCTB:

A) KOH n HBr

B)NaQSO4 n NaOH

B)CuO u KNO3

F)FGQOS n HN03

OKO04




26.

B menouax pacteopsercs
A)menp b)xeneso
B)kpemuuii I') yriepon

OKO04

27.

Oxcut, KOTOPBI pearupyer ¢ TUAPOKCUIOM
HaTpus, 00pa3ysi CoJlb U BOAY:
A) FeO b) K20 B)SO3 I')BaO

OKO04

28.

Peakuus Mexay KUCIOTON U OCHOBAHUEM
Ha3bIBACTCS:

A) peakiuen coeTMHEHUS

b) peaknueir HeUTpaIU3aUK

B) peaknueii paznoxeHus

I') peakuueit rugparanmu

OK04

29.

H3meHeHue CBOWCTB OKCHIOB OT KHCIOTHBIX K
OCHOBHBIM TIPOUCXOJIUT B PSILY BELIECTB,
(hopMyIIBI KOTOPBIX:

A)SO3 - Al203 - Ca0;
B)MgO - ZnO - Fe;0s3;
B)Na20 - COz - SO,

I')P20s - Fe203 - K20;

OKO04

30.

®opmyna BenjectBa X B cxeme peaknun CO, + X
= CaCO;+ H,0:

A) Ca(OH)2 B) CaO

B) CaCl; T') Na;COs

OK04

31.

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

OK04

32

B nienouxe npeBpailieHuii:

S —»X1—S03—X2—CuS0Os—X3—CuO —Cu
BerecTBaMu X1, X2 ¥ X3 SIBIITIOTCS

COOTBETCTBCHHO:

A) HaS, H2SOs, Cu(OH):;

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

B) SOz, H2SO4, CuCly;

I') SOz, H2SO4, Cu(OH)a.

OK04




33.

BeliiecTBo, KOTOPOE MOXKET PearupoBaTh ¢
(dhochopHOI KUCIOTON, TUAPOKCUIOM HATPHS U
IIMHKOM, UMeeT (GOpMYITY:

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

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

OKO04

34.

Menb HE B3aMMOJIEMCTBYET C:
A) pa3baBiIcHHON CEPHON KHCIIOTOMH;
b) koHIIEeHTpUpPOBaHHOM CepHOI
KHCJIOTOM;
B) pa30aBneHHON a30THOM KUCIOTOI;
I') KOHIIEHTPUPOBAHHOM a30THOM
KHUCJIOTOM.

OKO04

35.

BemectBamu, mpu B3aMMOIEHCTBUM KOTOPBIX
o0pasyeTcs COIb, SBISIOTCS:

A) eI0YHON METalT U BOJIA;

b) ocHoOBHBII OKCHI U BOJIA;

B) KuCIOTHBINM OKCHI U TIET0YE;

I') KUCITOTHBIA OKCHI M BOJIA.

OKO04

36.

Cepebpo 13 pacTBOpa HUTpaTa cepedpa
BBITECHSIOT BCE METAJUIBI PSA:

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

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

OKO04

37.

TosbKO COne00pasyIomue OKCUIbl HAXOAATCS B
pany:

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

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

OKO04

38.

Cynbdar xenesa(ll) He MoxkeT ObITH MOJTyueH
B3aNMMO/IEHCTBUEM:

A) xene3a ¢ pa30aBIEHHON CEpHOM
KHCIIOTOM;

b) sxene3a c pacTBOPOM METHOTO KYIIOPOCa;

B) xene3a ¢ pacTBOpoM cyJjib(haTa MarHus;

I') oxcuna xxene3a(ll) ¢ pazbaBnenHol cepHOn
KHUCJIOTOM.

OK04

39.

Coutb 1 BoopoJ 00pa3yroTcsi Ipu
B3aMMOJICHCTBUHN pa30aBICHHON cepHOI
KHCJIOTHI C KaX/IbIM M3 METAJJIOB psa:
A) Al, Zn, Cu;  B) Zn, Fe, Pb;
B) Mg, Zn, Fe; T)Pb, Cu, Ag

OKO04

40.

OcHoBaHue 00pa3yeTcs Py B3aUMOICHCTBHH C
BOJION oKcHa, hopMyIia KOTOPOro:
A) Fe:0s; B) CuO; B) CaO; T) FeO.

OK04




41.

AMpoTepHbIME THIPOKCHIAMHE SBIISIOTCS

BEIIECTBa, (POPMYIbI KOTOPBIX:

A) CsOH u Cr(OH); b) KOH u Ca(OH):;
B) Be(OH):u Cr(OH);; I') NaOH n

Mg(OH)..

OKO04

42.

qDOpMyJ'ILI TOJBKO KHCIBIX COJICH 3aIllMCaHbl B
paAay:

A) K250., KOH, H2504, NaHCOs3;

b) Fe(HSO4)2, CaHPO4, CaCOs, Ca(OH)NOs
B) NH4HSO4, NHsNO3z, (NH2)2:HPOs,
(NH4)2COs3;

I') NaH:PO:, Na.HPO.4, NaHCOs, NaHS.

OKO04

43.

Kucnory MOXHO IOJIy4nTh

A) npu B3aMMOJENCTBUM OCHOBHOI'O OKCH/1a
C BOJIOH;

b) npu B3aumoeiicTBUM MeTasuia ¢
HEMETAIIJIOM;

B) npu B3auMoIeiICTBUH COJIM € KUCIIOTOM;
I') npu B3auMOeiCTBUM OCHOBHOT'O OKCHJIA
C KUCJIOTHBIM OKCHJOM

Kucnory MOXHO OJIy4UTh

A) npu B3aMMOJEMCTBUY OCHOBHOI'O OKCH/1a
C BOJIOH;

b) npu B3aumoeiicTBUN MeTasuia ¢
HEMETAIIJIOM;

B) npu B3auMoIeHCTBUH COJIM C KUCIIOTOM;
') npu B3auMOeiCTBUM OCHOBHOT'O OKCHJIA
C KUCJIOTHBIM OKCUJOM

Kucnory MOXHO MOJIy4nTh

A) npu B3aMMOJENCTBUM OCHOBHOT'O OKCH/1a
C BOJIOH;

b) npu B3aumoeiicTBUM MeTasuia ¢
HEMETAJUIOM;

B) npu B3auMoaelcTBUM COTU C KMCIOTOM;
I') npu B3auMOIeHICTBUM OCHOBHOI'O OKCHAA
C KUCJIOTHBIM OKCHOM

DopMyIbl CpeIHEN, KUCION U OCHOBHOM coJeit
COOTBCTCTBCHHO 3allMCAHbI B PAAY:

A) Cu(HS0O4)2, Cu(OH)NO3, CuClz;

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

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

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

OKO02

44,

BOIIa pearupyeTr C KaKAbIM U3 IBYX
BCIICCTB.

A)NauSiO2 Bb) CaOuCO

B) Fe;Osu NazO I') CrOsu Mn2O7

OKO02




45.

Omnpenenute BemectBo XB cxeme
npespaienuii: FeO —X— NaCl
A) Fe b) NaOH

B) FeCl2 T') FeSO4

OKO04

46.

PearupyroT npyr ¢ 1pyrom B BOZHOM
pactBope:

A) CaCO3z u KOH b) NaCl u Br»

B) ZnSO4u Fe I') Kl u Cl2

OKO02

47.

OKCI/II[ KajJlblus pEarupyeT ¢ KaXXabIM U3
JIBYX BEILECTB.

A)HCIu KOH  B) HNOsu CO;

B) H2SO04u NaCl I') SiOzu CuSOy4

OKO02

48.

YcTaHOBUTE COOTBETCTBUE MEXKIY
(hopMyJI0i HCXOIHBIX BEIIECTB U
npoayKTaMu peakiuii @opMyIibl BelIecTB
[IpoayKThl B3auMOJEHCTBUSA

a) Mg + HCl —

0) Mg(OH), + CO2 —

B) Mg(OH), + HCl —

1) MgCl;

2) MgCl2 + Hz

3) MgCl2 + H.0
4) MgCO3 + H2
5) MgCOs + H20

OKO04

Oxkcup yriepona (IV) pearupyer ¢ KaxapIm
U3 JIBYX BEIIECTB:

A) BOZIOI U OKCHUJIOM KaJIbIUS

b) xucnopoaom u okcugom cepsl (IV)

B) cynbsdarTom Kanus U THIPOKCHIOM
Hatpus [') hocdopHoil kucnoToii u
BOJIOPOJIOM

OK04

50.

B pe3ynbraTe B3auMoIeHCTBUS KaKUX
BelecTB oopaszyercs xjaopun cepedpa AgCl:
A)AguHCI  B) AgNO3z u HCI

B) Ag20 u KCI T') Ag2S u NaCl

OKO04




51,

Y CcTaHOBHUTE COOTBETCTBHE MEXTY
HA3BaHHMEM COCJIMHEHUS U 001Iel hopmMyIoit
TOMOJIOTHYECKOTO PsiJia, K KOTOPOMY OHO
MPUHAJICKUT: K KOKIOU O3UIUH,
0003Ha4YeHHOU OYKBOM, Mo0epuTe
COOTBETCTBYIOIIYIO TTO3UIIHIO,
0003Ha4YCHHYIO IU(PPOH.

HA3BAHUWE COEJIMHE
A) Oyren-1

b) nmukmonponan

B) 6yraauen-1,3

I') rexcan

OBLIAS POPMVIIA
1)CnHan+2

2) CnH2n-2

3) CnHap,

4) CnHan-4

OKO01

52.

O6mmas hopmyrna roMOJIOTHYECKOro psijia
YTJIEBOJIOPOOB, K KOTOPOMY OTHOCHUTCS
coeqnuenneCH,=CH—CH=CHp3:

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

I') CnH2n-4

OKO01

53.

Bemectso, CTPYKTYpHas ¢bopmyna
KOTOpOTO

g
CIIE - ?_ CH :_}_Clig [

CH, _
. Ha3bIBACTCA:

A) H-TeKcaH;

b) 3,3-mumeTnnoyran;
B) 2-metun-2-stundyran
I') 2,2-mumeTnnOyTaH.

OKO1




54.

®opMyiia ponuHa:

A)CH =C—CH,—CHs;
B) CH= C—CH

B) CH;=CH—CH=CHy;
I') CHs—CH=CH

OKO1

55.

COC,[[I/IHCHI/IH, B COCTaB KOTOPBIX BXOJUT

¢dbynkuunonansHas rpynmna —CHO ,
OTHOCSTCS K KJ1accy:

A) anbpaeruaos; b) criupToB ;
B) xap6oHoBBIX KuCHOT; [') heHooB.

OKO01

56.

TpoitHas cBA3b MEXK1y aTOMaMHU
yriepojia 0opasyercs B MOJIEKyax:

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

OKO01

S7.

K opranndyecku™m COeIMHEHHUSIM, B COCTaBE
KOTOPBIX ~ UMEIOTCS  (DYHKIIMOHAIIBHBIC
rpynnsl —COOH n —CHO, otHOocsTCS
COOTBETCTBEHHO:

A) kapOOHOBBIE KUCIOTHI M CITUPTHI;

b) anpnernast u yriaeBoas;

B) anbaeruabl u cnokHbIe UPHL;

I') xapOOHOBBIE KMCIOTHI U aJIbACTUIBI.

[IK1.6

58.

Bri6epute Gpopmyny npomnasais:

A) C3HsCHOg; b) C2HsCHO;
B) CzHsCHO; I') C2HsCHO:..

OKO01

59.

dopmyna 2-meTunmnponanona-1:

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

OKO1




60.

BemectBo, cTpykTypHas popmyiaa KOTOPOro

CH,—CH c*’ﬂ
3 | ~oH
CHE Ha3bIBACTCA.

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

B) 2-meTniiOyraHoBasi KHCIIOTA;
I') 2-meTmmponanaib

OKO01

61.

®ynkunoHansHyto rpynny —OH conepixar
MOJICKYJIBL:

A) anpIeruaos; b) denonos;
B) cnoxubix a¢upos; ') mpocThix
3(¢huUpoB.

OKO1

62.

CoeMHEHHUS, B COCTaB KOTOPBIX BXOTUT
dbynkuonanpHas rpymnmna —NHo,
OTHOCSITCS K KJIaccy:

A) HUTpOCcOenuHEeHMH; bB) anpaerumos;
B) amunos; I') ciupToB.

OKO1

63.

K npenenpubiM yriieBoiopoaaM (ajikaHam)
OTHOCSTCS] COS/IMHCHUS:

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

') CnHan4

[IK1.6

64.

K kmaccy npenenbHbIX 0JJHOATOMHBIX
CIMPTOB OTHOCHUTCSI:

A) sTanais; b) stanoun;

B) raunepun; I') dbenonn.

OKO01

65.

YcTaHOBHTE COOTBETCTBUE MEXKIY
Ha3BaHUEM BEIIECTBA U KJIAaCCOM/TPYIION, K
KOTOPOMY(-0#f) 3TO BEIIECTBO
INPUHAISKUT: K KOKJJOU TO3ULIUH,
0003HaueHHOM OYyKBOH, moadepure
COOTBETCTBYIOLIYIO MO3UIIHIO,
0003HaYeHHYI0 1T poit

HA3BAHMUE BEIIECTBA.
A) meTunbenson

b) anunun

B) 3-metunOyranans

KIIACC/TPVYIIITIA
1) anpaeruabr

2) aMuHBI

3) aMHHOKHCIIOTBI
4) yrIIeBOIOPOIBI

OKO1




66.

K HUKIIMYCCKUM YTIJICBOAOPOAAM OTHOCATCA

A) metaH

b) nukiorekcan
B) Tonryon

I') 6yraguen-1,3

[IK1.6

67

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

A) ankaHam

b) ankenam

B) ankunam

I') ciupram

[IK1.6

68.

OCHOBOTIOJIO)KHUKOM ~ TEOPUU  CTPOCHHSA
OpPraHUYeCKUX BEIICCTB SBJISICTCS:

1) bytnepos

2) 3uHuH

3) Menpences

4) MapKOBHUKOB

IIK1.6

69.

Opranuyeckast XuMuUsl U3y4aer. ..

A)coenrHeHus yriepoja
b)coenunenus kucinopos
B) coenunenus xyopa
I') coenunenus azora

OKO1

70.

K yrneBonam He oTHOCHUTCS
A) xpaxman
b)kneruarka
B) nentun
I') caxapo3sa

[IK1.6

71.

Kakoe xKommdecTBO N3BECTHRIX
aMHHOKHCIIOT YYaCTBYIOT B CHHTe3¢e OemKa:
A) 20

b) 30

B) 100

I') 200.

[1K1.6

72.

C IOMOIIBIO KaKOW XUMHUYECKOM CBA3U
MTPOUCXONUT COSTUHEHNE aMHHOKHCIIOT MEXKITY
co0oii B MoJieKyJie Oelka IepBUYHON
CTPYKTYpHI?

A) nucynbhuaHas

b) mentuaHas

B) BoopoaHasi.

[IK1.6

73

Tun peakunn, K KOTOPOMY OTHOCHUTCS
OMBUIEHHE KHUPOB:

A) rupupoBaHue

B)runponus B mienodHoii cpeze
B)runparanus

I') neruapupoBanue

OK 04




74,

BemectBa, oOpazyromiecs mpu TUIPOTH3E
CJIO’KHBIX 3(pUpOB:

A)kapOOHOBBIE KHUCIIOTHI

b) Boga u ciupthl

B) criupThl 1 KapOOHOBBIE KUCIOTHI
[")cniupThl U ambACTUIBI

I1IK1.6

75.

Bony B ornpenei€HHbIX YCIOBUSAX MOTYT
MIPUCOCIUHUTH 00a YIIIEBOIOPOIa

A) TeHTaH U eHTeH-2

b) stunen u Oyraauen-1,3
B) nponan u nukiionponaxn
[")6eH3011 U IUKIIOTeKCaH

OK 04

76

OCHOBHBIM IPOAYKTOM PEAKIIMK XJIOpP3TaHa
C MU30BITKOM BOJIHOT'O PAcTBOpa FMAPOKCHIA
KaJIns ABJISIETCS

A) sTunen

b) atan
B)aTuioBsiii ciupt
I') sTunar xanus

OK 04

77.

OTaH MOXKET BCTYIIaTb B pCaKIIUN

A)zamernieHus
b)npucoenunenus
B)uzomepusanuun
INpaznoxenus
J)ropenus

OK 04

78.

Kaxk 6yraHn, Tak 1 O€H30J1 pearupyroT C

A) ¢ BogopoioM

b) 6pomHoIt Booi
B) xucnopogom

I') xnopoBomopooM

OK 02

79.

B peakiuto mprcoeAMHEHUs ¢ XJIOPOM HE
BCTYIIAET:

A) sTuneH

b) anterunen

B) Oyran

I') 6enson

[IK1.6




80.

Peaxnust ruipupoBaHus BO3MOXKHA ISt
KaX/10T0 U3 JIByX BEILECTB:

A) anleTusneH U nporeH

b)uzobyran u 6yraguen-1,2

B) ctupon u 6enzon

I') nuxnonpomnax u nponax

I1IK1.6

81.

Kaxkoe u3 nmepeuncieHHbIX BEIIECTB HE
o0ecIBeYrBaeT pacTBOp MEpMaHTaHATA
Kanua?

A) aTeH

b) 6enson

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

OK 04

82.

Brnepssie cunTe3upoBail 0yTaaneHOBbIN
Kay4yK:

A) Jlebenes B) 3unun C) bytnepor

J1) CemenoB E) MapkoBHUKOB

OK 04

83.

Ora”oa obpa3yeT npocToii FGup npu
B3aMMO/ICUCTBUH C:

A) xapOOHOBO# KUCIIOTOM; b) cripToMm;
B) anpaerumom; I
raJoreHBOJA0POAOM.

OK 02

84

[Tpu noBeiieHuu Temmneparypsl Ha 10°C
(TemnepaTypHbIi KOA(PGHUIMEHT paBeH 2)
CKOPOCTh XUMHUYECKOU pEaKIINU
YBEIUYHUBACTCSL:
A) B2 pasa b) B 4 paza
B) B 8 pa3 I')B 16 pa3

I1IK1.6

85

@PakTOop, HE BIMSAIOIINN HA CKOPOCTh
XAMHYECKON PEAKIUU:

A) naBnenue b) karanuzatop

B) xonniearpanust ') popma cocyna, B
KOTOPOM MPOTEKAET PeaKLUs

OK 02

86

Jis cMeneHnst XMMUYEeCKOTr0 paBHOBECHS
o0paTUMOH peakiuu
250:(1)+02(1)«>2S03(r)+Q B cTOpOHY
MCXO/IHBIX BEIIECTB HEOOXOANMO:

A) yBEIMYMTH JAaBICHHUE

b) noBeicuTh TEMIIEPATYPY

OK 01




B) nonusuts reMneparypy
I') BBecTH Karanuzarop

87

YCTaHOBUTE COOTBETCTBUE MEXIY
(bakTOpoM U CMEeLIeHHEM PaBHOBECHS [T
peakiuu, ypaBHEHUE KOTOPOH
C2Ha(r)+H2(r)«>C2oHs(T) + Q
dakTop

A) IloBbIIeHUE TaBICHUS

b) YBenuuenue temneparypsl

B) YBennuenune konuentparuu CoHg
I') Ymenbiienne konmentpanuu CoHg
) IlpumeneHue karaauszaropa
IHon0:xxeHne paBHOBeCUS

1) CmecTuTcs BIpaBo

2) CmecTuTCs BIEBO

3) He usmenurcs

OK 02

88.

CKOpOoCTh TOMOTEHHOW XUMUYECKOU
peakLUuy MPONOPLUUOHATbHA U3MEHEHHUIO!

A) KOHIIEHTpAIlMU BEIIECTBA B €IMHUILY
BPEMEHU;
b) maccel BemiecTBa B eJuHUIE 00bEMA;

B) xonmuecTBa BeliecTsa B €AMHHIIC
00béma; ') 06BEMa BemecTBa B X0/1¢€
peaxuu.

OK 02

89.

Cxopoctb peakiuu Fews) + H2oSO4 (pp) =
FeSO4 (p-p) + Ha () + Q moBbIcHTCS T1pH

A) TOHWKXEHUU JTaBICHUS

b) pa3zbaBnenuu pacTBOpa KHUCIOTHI
B) monmxenun temmnepaTrypsl

I') m3menpueHnM xenesa

OK 02

90.

PacTBOpeHune kakoro BeniecTsa B BOJE
CONPOBOXAAETCS BbIIECICHUEM TEILIOTHI:
A) cepHOIi KUCITOTHI

b) ammuauHo# cenuTphl

B) Hutpara cepebpa

OK 02

91.

Crnioco0® OYMCTKH MUTHEBOM BOJIBI B
OBITOBBIX YCIIOBHUSX:

A) oTcTanBaHUe B TEUEHUE HECKOJIBKUX
4acoB

b) kunsuenue

B) npumenenue cnenuanbHbIX GUILTPOB
I') punpTpoBaHME Yepe3 Macio

OKO07

92.

Bri6epute yTBepkaeHuE, KOTOpOE
XapaKkTepu3yeT pacTBOp:

A) HEOJJHOPO IHASI CMECh PA3HBIX BEILECTB
b) xumunueckoe coeuHenne

B) onHoponHas cMech BeliecTs

[IK1.6




93.

Bri6epute THI JUCTIEPCHOW CUCTEMBI, B
KOTOPOH pa3Mep 4aCTUL] — MOJIEKYIIbL,
VOHBI:

A) cycnieH3us

b) rpybonucnepcHas cucrema

B) uctunHbIi pacTBOp

I1IK1.6

94

Kak u3mensiercs pacTBOpUMOCTh
TBEP/bIX BEIIECTB B BOJIE C MOBBIIICHUEM
TEeMIIepaTyphl:

A) Bcerjia yMeHbIIaeTcs

b) Bcerna yBenuuuBaercs

B) He nusmensiercs

I1IK1.6

95

PactBopumMocTh — 3710:

A) KOJIMYECTBO MOJIEH
BEIIECTBA, CIOCOOHOE
pacTBOpuUThCS B 1 J1. pacTBOpa;
b) macca BemectBa (T),
CIIOCOOHAs paCTBOPUTHCS B
100r (mam 1000 1)
pacTBOPUTEIS;

B) xumHueckoe KoIu4ecTBO
BeIleCTBA, CIIOCOOHOE
pacTBOpPUTHCS B 1 KT pacTBOpa;
I') konruecTBO MJI BelEeCTBA,
CIOCOOHOE pacTBOPUTHCS B |

MOJI€ PacTBOpa.

[IK1.6

96.

beH3uH npu noxape Hesb3s TYIIUTh
A) BoJI011;

b)neckowm;

B) npotuBonoxapHbIM MOJIOTHOM;
[")oruerymmurenem

OKO07

97

Bepnel 5 crienyromme CyKJIeHUs O IIPUT
OTOBJIEHMH PAacTBOPOB U MpaBUiIax 0e3011
acHoOro oOpalieHus ¢ BelecTBaMu?

A. T'OTOBUTBH pacTBOPHI KUCIOT (YKCYCHO
i, IMMOHHOM U JIp.) B TOMAIITHUX YCIIOBU
SIX B QJIFOMUHUEBOM MOCY/JIE HE
PEKOMEHIyETCSl.

b. IIpn nonaganuu pactBopa ImENI04H Ha
KOXY PYK CJI€IyeT MPOMBITH O00XKEHH
BIil y4aCTOK BOJIOM 1 00padoTaTh
pacTBOpoM OOPHOM KUCIIOTHI.

A) oba BepHbl  b) BepHO TOBKO A
B) BepHo Tonsko b 1') 06a He BepHbI

OKO07

98.

Conu BBICHIUX >KUPHBIX KHUCIOT C YHCIOM
yraepoiHbIX aToMoB C10-Cig —

A) wmbuta; B) Oenku; B) Butramunsr; I)
OCHOBaHHUSI.

OK 07




99. Yro sBNsSETCA PE3YIHTATOM BO3ACUCTBUS
XUMHYECKUX BHIOPOCOB B OKPYKAIOIIYIO
cpeny?

1
A) 3acyxa OK07

b) naBogHenue
B) kucioTHbie 10X M
I') paguarus

100 Kaxkue BemecTBa UCIONB3YIOTCS B BUIE
TOILIHBA?

A) TimnepuH

b) metan
B)cnoxxasre ahups
I') menoun

0K07 1

4. OueHoO4YHbIE CPEICTBA PYOEKHOT0 (TEMATHYECKOT0) KOHTPOJIS M0 0011e00pa30BaTe/IbHOM
y4eOHOH TUCHMILINHE « XHUMHA»

PyOexHplil (TemMaTHueCKUil) KOHTpPOJIb IO 0OLIe00pa3oBaTeabHOM Y4eOHOM IUCUUIUIMHE
«Xumusg» mTpoBoAuTCS B (GopMe MPOBEPOUHBIX pabOT MO paslienaM OCHOBHOTO MOJIYJS Ha
OTJIETIbHBIX 3aHATHUSX, KEHCOB.

4.1. Paznen 1. Paznea 2. IlpoBepounasi padora «CTpoeHue BelllecTBA M XUMHUYECKHe
peakuumn»

KonTponbHas paboTta coaepKuT YeThipe BUa 3aJaHUil:

1. 3agaum Ha cocraBiieHHEe XHUMHUYECKHX (DOPMYIT JBYXaTOMHBIX COCAMHCHHH MO HX
Ha3BaHMUIO.

2. 3amauu Ha COCTABJICHUE YPABHEHWI PEaKIMil: COCIAUHEHHS, 3aMEIICHHS, Pa3JIOKCHUS,
oOMeHa M PeaKIMil ¢ yJyacTHeM KOMIUJIEKCHBIX COEIMHEHUH; OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaKkuuid.

3. 3ajaHus HaA COCTaBICHHWEC MOJICKYJSIPHBIX M HOHHBIX PEAKIMid TUAPOJU3a COJICH,
YCTaHOBJICHUE U3MEHEHUSI KUCIIOTHOCTHU CPEJIbI.

4. 3amaun Ha pacyeT KOJIMYCCTBEHHBIX XapaKTEPHCTHUK IO YPaBHEHHUSIM XHMHYECKUX
peakiuii: MaccoBOil WM OOBEMHOH JONMW BBIXOJA TMPOJIYKTa pPEaKIUU COEAMHEHUS OT
TEOPETHYECKH BO3MOXHOTO; OOBEMHBIX OTHOUICHUW Ta30B; KOJWYECTBEHHBIX XapaKTEPUCTUK
MCXOJHBIX BEIIECTB W MPOJYKTOB PEAKIUU; MacChl (00BhEM, KOJIMYECTBO BEIIECTBA) MPOAYKTA
peaKkuuM, €CiIM OAHO M3 BEHIECTB JAaHO B BHUJIE PACTBOpA C ONPEACICHHOW MacCOBOM J10JEH
PacTBOPEHHOT O BEIIECTBA.

1 Bapuanr 2 BapUaHT
1. Z[OHI/IHH/ITC YpaBHCHUA, ypaBHHﬁTe, COCTaBbTC IMOJIHBIC U COKPAIICHHBIC NOHHLIC
YpaBHEHUS.
Mg (NO3 )2 + K3 POs = Al Cl3 + K3PO4 =
Ba (OH )2 + H3 PO4 = Fe SO4 + Naz PO4=
Zn Bra + H,SO3 = Mn Cl; + KOH =
2. [TpocTaBbTe CTEIIEHN OKUCIICHUS JIEMEHTOB B CIISTYIONIUX COCTUHCHUSIX.
BizOs, Gay03, CC|4, HMnNO4 FeO, PbOz, PC|5, HC|O4, H.Cr,07,
H2CrOg4, SnSo. XeF4
3. OHpCI[eJ'II/ITe TUN XUMHYECKOM CBSI3U B JaHHBIX BCIICCTBAX, JOKAXUTEC 5TO C IOMOIIIBIO CXEM.
KCI, O.,PH3, Ag, Cl2, NaBr, MgCly, Hz, SO, Cu, Nal, F2, Fe,
4. PacctaBbTe KOAPPHUIIUEHTBI, ONPEICITUTE THIT PEAKIUH:
a) Mg + N2 ->Mg3N2 a) C +Cr2 03— CO2 +Cr

6) HNO3 + CaO— Ca(NO3)2+H20 B ) NaOH + H2SO4 — NazSO4 + H20 + Q
5. ITo ypaBuenuro peakiuu CuCl2 +Mg —MgCI2 +Cu, BBIYHCIUTE KOJIUYECTBO BEIIECTBA ME/IH, €CIIH B
peakuuio ¢ xaopuaom mMeau (II) Berynumno 480 rmaruus.



4.2. Paznen 3. CTpoeHHe U CBOHCTBA HEOPTaHMYECKHUX BeIeCTB.

IIpoBepounasi padora «CBoiiCTBa HEOPTraHUYECKHUX BElIECTB)

[Ipouepounas paboTa coaepKUT TPU BUIA 3aJaHUIL:

1. 3agaum Ha pacder MaccoBOi M07HM (MAacChl) XUMHUYECKOTO JJIEMEHTa (COCAMHEHHS) B
MOJIEKYJIe (CMecH).

2. TlpakTHyeckue 3aJaHus MO KJIACCH(PUKAIIMN, HOMEHKJIATYPE U XUMHUYECKAM (HOpMyiIam
HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB: OINpPENEICHUE KIacca HEOPraHWYECKUX BEIECTB,
Ha3bIBaTh HEOPraHUYECKHE COCTUHEHUS M0 MEXAYHApOAHOW M TPUBHAJIBLHON HOMEHKIAType IO
XUMHYECKUM POopMyIiam.

3. 3amaHuss Ha COCTABIICHHE YPAaBHEHUH XHMHUYCCKHX DPEAKIMi C ydacTHEM IPOCTHIX H
CJIOKHBIX HEOPTaHUYECKHX BEIIECTB: OKCHI0B METAIJIOB, HEMETANIOB U aM(pOTEPHBIX JIEMEHTOB;
HEOPTaHMYECKUX KHCIIOT, OCHOBAaHWH W aM(OTEPHBIX THUIPOKCHUIOB, HEOPTaHUYECKHX COJICH,
XapaKTEepU3YIOIIUX UX CBOMCTBA U CIIOCOOBI MOTyUEHHUSI.

1-6apuanm.

1. Jansr BemectBa: xsuopua menu (1), consnas kucnora, okeua meau (11), ruapokcua Kanusi, OKCHT
docdopa (V), okcun kamus, cyib}ar Kaus HaTpus, CepHast KUCIoTa, cynbdat xxenesa (I11), ruapoxcny
ATIOMHUHHUS, TUruIpoopTodocdar kamus, yrapHslii ra3, rupokcu] amoMunus. CoctaBbTe POPMYIIbI
BEILIECTB U PACIPEICIUTE UX MO0 OCHOBHBIM KJIacCaM HEOPTaHMYECKUX COCTUHEHUMN.

2. Hanumwre ypaBHEHUS XUMUYECKUX PEAKIIUN, C TTOMOIIBIO KOTOPBIX MOYKHO OCYIIIECTBHUTH CIICTYIOIITUE
MIpEBpAIICHHUS:

Fe — Fe203 — FeClz — Fe(OH)3 — Fe203 — Fe2(S04)3 — BaSO4

VKax)uTe THN KaXKJI0H XUMUYECKON pEaKIu.

3. C xakuMu M3 [IEPEYMCICHHBIX BellecTB OymeT pearupoBaTh okcua Kaaust: SO2, NaOH, HCI, H20, Ca0,
O2, Cu(OH),? Hamumute ypaBHEHHsI BO3MOKHBIX PEAKIIHIA.

4. CocTaBbTe ypaBHEHUS! XUMUYECKUX PEAKIIUH, CXEMbI KOTOPBIX JaHbI HIKE:

Mg+ ... - MgSO4+ H>

SO3+ ... — CaSOq4

Ca(OH)2+ ... —» ...+ H20

P20Os5+ ... — NasPO4+ H.0

K2SOs+ ...— BaSOs+ ...

CaCO3z+...— H20+ ...+ CO2

o wdE

2-BapHaHT.

1. Jlanbl BemecTBa: cynbdat amoMuHMs, THApoKcHu I xenesa (I1I), okcua HaTpus, a30THCTask KUCIIOTA,
THJIPOKCOXJIOPU]] MarHUs, OKCUJ] IMHKA, TUAPOKCH]] KAJIBITHS, CEPHUCTAsE KUCIIOTa, opTodocdar Kamus,
XJIOpUJ aMOMUHUS, cynbhua xkenesa (II), yrnexucnsiii ra3, cunukar xpoma(ll). CoctaBbre hopmysist
BEIIECTB M PACIIPEICIUTE MX 10 OCHOBHBIM KJIACCAM HEOPTaHMUECKUX COCTMHEHUH.

2. Hannmmre ypaBHEHUSI XMMUYECKUX PEAKIUi, C TOMOIIbIO KOTOPBIX MOKHO OCYILECTBUTD CIIEIYIOIIUE
MIpeBpaIeHUS:

Zn — ZnO — ZnCl, — Zn(OH)2 — ZnO — Zn3(PO4)2 — P20s

VYKaxuTe TN KaKJI0M XUMAYECKON peakIvu.

3. C xakuMu M3 MEePEYNCICHHBIX BEIIECTB OyeT pearupoBath cepHas kuciora: KoO, HCI, NaOH, Mg,
N20s, CuClz, Cu(OH)2? Hanummte ypaBHEHUs] BO3MOXKHBIX PEaKIIUH.

4. CocTaBbTe YpaBHEHUSI XUMHUUECKUX PEAKIIMNA, CXEMBbI KOTOPBIX JIaHbI HIDKE!

SO2+ ... —» KySOs3

Ba(OH)2+ ... — ...+ H.0

Ca+... > Ca(NO3)+ H>

N20s+ ... — LiNOs3

KCl+... > AgCl + ...

FeClz + ... — ...+ Fe(OH)3

4.3. Pazgen 4. CTpoeHue M CBOiiCTBA OPraHMYeCKUX BelecTB.

ook wdE

IIpoBepounas padora «CTpoeHHe U CBOIICTBA OPraHMYeCKUX BeleCTB»



[To nToram nzydenus pasaena 4 odydaromnaecs OyayT CHOCOOHBI:

- OIpenessaTh MPUHAIJIC)KHOCTD BEIIECTB K  pa3IMYHBIM KJ1accam
OpPraHUYECKUX COSAMHCHUI; TOMOJIOTH U U30MEPHI;

- Ha3plBaTh M3YYCHHBIC BEIIECTBA [0 «TPUBHUAIBHOW» WM  MEXKAYHAPOIHOU
HOMEHKJIATYpE;

- XapakTepHU30BaTh CTPOCHHE U XMMHYECKHE CBOMCTBA U3YUYEHHBIX OPraHMYECKUX
COCTMHEHHI,

- OOBSCHATH 3aBUCUMOCTb CBOMCTB OPraHMYECKUX BEIIECTB OT MX COCTaBa W

CTPOCHHUS;

- MPOBOJUTH BHIYMCICHUS IO XUMHUECKUM (DOPMYJIaM U YPABHCHHUSIM.
Tematuueckuii KOHTPOJIb OCYIIECTBIsIETCS MeTo oM TecTupoBanus (1) uiu B hopme

MUCbMEHHOM paboThl, BKIIOUAIOIIEH NMpakTHueckue 3ananus u 3aaaqu (11).

1.

&1

BerecTBo, cocTaB KOTOPOTO BBIpaXKEH MOJEKYIsipHOU hopmymnoii C3Hg, oTHOCHTCS K KItaccy:
1) Apensl 2) aJIKaHbI
3) AnkeHbl 4)aIKMHbI
2. Haspanwme BemecTBa, popmyna koroporo: CH3-CH(CH3)-CH2-CH2-OH A)
OyTtaHom-2 b) mnenranon-2
B) 2-merunOyranon-4 r) 3-meTunOyTanon-1

3. BemectBo, umeromiee popmyny CHo,=CH> Ha3piBaeTcs:
1) STHJIEH

2) TIIMLIEPUH

3) HPOIIAHOJ

4, BerniectBo, Ha3BaHUE KOTOPOTO MIPOITMOHOBAsI KUCIIOTA, UMEET (hOopMyITy:
1) C2HsOH

2) (C™2NH

3) CH3-CH2-COOH

4) C3HyOH

5. Jlis alTkaHOB XapaKTepHA PEaKIIus:

1) npucoenuHenus Ho

2) XJIOPUPOBAHHUS HA CBETY

3) obecueunBanus pacrsopa KMnO4

4) MOJIUMEPH3AIHN

6. MeTtaHon pearupyer c:

1) HaTpUeM

2) BOJIOM

3) BOJOPOJIOM

4) METAaHOM

7. VYKcycHast KHCITOTa BCTYIAET B PEAKIIHUIO C:

1) AgNO3

2) NaCl

3) Na2C03

4) H20

8. BepHbl 11 yTBEp K ICHHUS:
. AMHHBI IPOSIBIISIIOT OCHOBHBIC CBOWCTBA

AMHHOKHUCIIOTHI IPOSIBIISIOT TOJIBKO OCHOBHBIE CBOWCTBA

1) BEPHO TOJBKO A
2) BEpPHO TOJBbKO b
3) BEPHBI 002 YTBEPIKICHUS

4) HEBEPHO HU OJJHO U3 YTBEPKIAECHUI



9. VYpaBuenue xumuyeckoit peakiun C2H6+CI2*C2HS5CI+HCI sBasiercs:

1) peakuuen 3aMeleHus, IPOTEeKaoLEeN 110 paJUKAIIbHOMY MEXaHU3MY

2) peakiuen IpucoeAMHEHUs, POTEKAIOIIEH 110 paAUKaTIbHOMY MEXaHU3MY

3) peakuuei 3aMeneHus, MPOTEKAaIOIIeH 10 NIOHHOMY MEXaHHU3MY

4) peakuuei NpucoeIMHEeHNs, IPOTEKAIOIIEH 110 HOHHOMY MEXaHU3MY

10. B peakuuro «cepeOpsiHOro 3epKaiay (C aMMHAaYHBIM PACTBOPOM OKCHIIa cepedpa)
BCTYIAET:

1) 3TaHOJI

2) IIF0K03a

3) TIIULEPUH

4) Kpaxmain

11.  VYcraHoBuTe COOTBETCTBHE MEK/1y Ha3BaHHEM BELICCTBA U KJIACCOM (TPYIIIOii)

OpPraHUYECKUX COCTMHEHHH, K KOTOPOMY(-0i1) OHO TPUHAJICIKHUT.
HazBanwue BelecTBa
A) CH3COOH
b)CH3-CH2-CH3s
B)CH>=CH-CH2-CH3
I') CH3-CH2-OH
Knacc oprannueckux coeuHeHHI

1) OJIHOATOMHBIE CIIMPTHI

2) YTIICBOJIBI

3) KapOOHOBBIE KUCIIOTHI

4) apOMaTHUYECKUE YIIIEBOIOPOIBI

5) HenpeesbHbIE YIIEBOIOPOIbI

6) HpeeIbHBIE YIIEBOAOPOIbI

12. B cxeme npeBparieHHii

15000C Kar +Br;

CH4 X1 OeH3011 X2 BeniecTBaMu

X1 1 X2 COOTBETCTBEHHO SBIIAIOTCS:

1) aleTHIICH

2) STUJIEH

3) OpomGeH3011

4) XJIOPOEH30T

5) denon

6) LUKJIOTEKCAH

13.  Ompenenure mosekymspHyo (GopMyly BellecTBa, coiepskamiero 37,5% yriepoma, 50%
kucinopona u 12,5% Bogopoma. OTHOCUTENbHAS IUIOTHOCTh TMApPOB ATOTO BEIIECTBA IO
BOAOPOAY paBHa 16.

1) CH3OH

2) C2Hs0OH

3) HCOOH

4) CsHsOH

14.  CkonbKo JTUTPOB BOAOPOaa OTpeOyeTcst it oopa3oBanust 10,2 T 3THIIOBOrO CIHpTA U3
areTanpJeruaa, eCiau BeIX0I MPOAYyKTa peakiuu coctasiser 80%?

1) 6,2 11

2) 3,1n

3) 12,75 n

4) 11,2



5. Bonpocwl 1151 nuddepeHIIUPOBAHHOTO 3a4eTa

1. TlepeuncnuTe OCHOBHBIC TTOHSATHS XUMUHU.

2. Kak otnnuuTth (pruznyeckoe siBIIeHue 0T XUMHYECKOTro?

1. Kakue cBOMCTBAa XMMHUYECKUX 3JIEMEHTOB U3MEHSIOTCS IIEPUOTUICCKHU ?

2. TlokaxuTe B MEPUOIUICCKON CUCTEME MEPUOJIbI XUMUIECKHIX JIEMEHTOB M O0BSICHUTE
M3UYECKUH CMBICIT TIEPHO/IA.

3. TlokaxuTe B IEPUOAMUYECKON CHCTEME TPYIIITBI XUMHUYIESCKUX FJIEMEHTOB U OOBSICHATE

(bU3UYECKUN CMBICIT JISJICHUS JIEMEHTOB Ha TPYIIIBI U TTOATPYIIIIHI.

Yem xapakTepusyroTcs S-, pP-, d- u f-anemenTsi?

CKOJIBKO MPOCTPAHCTBEHHBIX OPUECHTAIIMI BO3MOXKHO IS S- M P-AJIEKTPOHOB?

Cdhopmynupyiite onpeeieHne MOHITUS «XUMUYIECKas CBSI3bY.

OxapakTepu3yiTe KOBaJECHTHYIO CBA3b. Kakue BUJIbl KOBaJICHTHOM CBSI3M BaM W3BECTHBI?

[IpuBenuTe MpUMEPBI.

ChopmynupyiiTe onpeaeneHue MOHITHS «AJIEKTPOOTPUIIATETFHOCTDY.

No ok

o

9. Vkaxwure 00JIaCTH MPUMEHEHHUS KOMIUIEKCHBIX COSTUHEHUN Ha JKEJIE3HOI0POKHOM TPAHCIIOPTE.

10. OxapakTtepu3syiiTe 0COOEHHOCTH BOJAOPOJHOMN CBSA3H, €€ BIMSIHHE Ha CBOMCTBA BELIECTB.
11. Yewm ornmuarorcsi amop(dHbIE BEIIeCTBa OT KPUCTAIIIOB?
12. Chopmynupyiite onpeneiaeHue MOHATHI «pacTBOP», «PACTBOPUTEIHY.
13. Tlepeuncnure OCHOBHBIE CLIOCOOBI BEIPAKEHHUST KOHIIEHTPAIIMH PACTBOPOB.
14. Kakwue BemiecTBa Ha3bIBAIOTCS AJIEKTPOIUTAMH M HEAJIEKTPOIUTAMU?
15. Omnpepenute BaJIGHTHOCTH U CTETIEHb OKUCIICHUS aTOMOB B BemmecTBax ¢ popmynamu: N2, NFs,
NH3, H202, F2, SO2, SO3, N20Os.
18. Ompenenure MaccoOBYIO JIOJIIO CEPHI B CyJb(aTe IBYXBaJCHTHOTO MeTaia, 7,2 T KOTOPOro
IIPU PEaKIMHU ¢ U30BITKOM XJIopuia 6apus oopazoBanu 13,98 r ocaaka.
19. Kakoii 06beM XJI0poBOI0pOIa MOKET OBITh TIoydeH u3 40 11 xjaopa?
20. Oxkcup Bananus (V) mosydaroT CKUraHMEM MOPOIIKA MeTaiia B Kuciopoje. Paccunraiite
Maccy BaHaJusl, HEOOXOAUMYIO JJIsl OJyuyeHus: okcuaa maccoi 50 r.
21.CoctaBbTe IEKTPOHHBIE (POPMYIIBI STIEMEHTOB C OPSAAKOBBIMU HOMepamu 23, 33.
Uem oTnHYaroTCsA UX AJIEKTPOHHBIE (HOPMYIbI?
22. B 200 mn Bonbl pactBopuin 4,0 T okcuaa 6apusi. OnpeneanTe MacCOBYIO JI0JIIO
PacTBOPEHHOTO BEIIECTBA B pacTBOPE.
23. Hanumute cTpyKTypHbIE (YOPMYJIBI CIIEAYIOUINX YIIIEBOIOPOIOB:
a) 2,2-qumertunnpona; 0) 2,2,4-TpUMETHIINEHTaH;
B) 2-MeTmi-3-3Tui0yTaH; ) 2,3-AuMeTunoyTeH-1.
24. CocTaBbTe YpaBHEHUS peaKInii, COTIIACHO CXEME:
C — CHs — CH3Cl — C2Hs — COa.
25. Hamumure Qopmyny s oOnpefesieHus: CKOPOCTH XUMHUYeCKoW peaknuu. OT Kakux
(hakTOpOB 3aBUCUT CKOPOCTh XUMUYECKON PeaKkIuu?
26. Kakue peakmun HazpBatoTcs ooparumbiMu? Chopmymupiite mpuniun Jle [HlaTense.
27. HazoBuTe xapakTepHbIC I[BETHBIC PEAKIIIH OCIKOB.
28. Yto Takoe peakuus stepuduxanuu? [laiite onpenenenne NoHITHIO "cioxHbIe 3hupsl”
29. IlpuBeauTe npuMepsl MOHO-, IU- U TIOJUCAXAPUIOB
30. Kaxoii ra3 Beigensercs: B aroMmochepy Ipu COKUTaHWH TOTLITHBA?



III. OIIUCAHUE OPIAHM3AIMU OLHEHUBAHUA U ITPABUJI ONPEAEJEHUSA
PE3YJIbTATOB OHIEHUBAHUS.

YpoBeHb MOATOTOBKH 00YYAIOIINXCS IO 00IIe00pa30BaTEIbHOM YIeOHOH TUCITUTLTMHE OIICHUBACTCS
B Oammax: «5» («OTM4HOY), «4» («xoporioy), «3» («yHIOBIECTBOPUTEIHHO»), «2» («HEYHOBIIE-
TBOPUTEIILHO) .

Onenka «omauuno» - OOydYalOIIMKCA TIOKA3bIBACT IIOJIHBIE M TIIyOOKHME 3HAHHA
POrpaMMHOr0 MaTepuaa, JOTHYHO U apryMEHTUPOBAHO OTBEYAET Ha MOCTABIECHHBINA BOIPOC, a
TaK)X€ JIOMOJIHUTEIbHBIE BOMPOCHI, MOKA3bIBAET BBICOKUI YPOBEHb TEOPETUYECKUX 3HAHUMU.
[IpakTuueckyro yacth BoinonHsAeT Ha 100%.

Onenka «xopowo» - OOyYaIOUIMICS TOKA3bIBACT TIyOOKHME 3HAHHS MPOrPaMMHOTO
MaTepuaia, FpaMOTHO €ro M3Jiaraer, JOCTaTOYHO MOJHO OTBEYAeT HA MOCTaBIECHHBIA BOMPOC U
JIOTIOTHATEIFHBIE BOIPOCKHI, yMeNno (opMyaupyeT BBIBOALL. B TOXXe Bpemsi MpH OTBETE
JOITYCKaeT HeCyIIeCTBeHHbIE MorpemHocTu. [IpakTuueckyro yacts Beinonnser Ha 90%-80%.

Onenka «yoognemeopumenvHo» - OOYYAIOIIMHCS TOKa3bIBACT JIOCTATOYHBIE, HO HE
r1yOOKHe 3HAHUS MIPOrPaMMHOTO MaTepuaia; MpU OTBETE HE JOIMYCKAaeT IPyObIX OLIMOOK WM
MPOTUBOPEUMI, OJHAKO B (POPMYITUPOBAHWU OTBETA OTCYTCTBYET JIOJDKHAS CBSI3b MEXKIY
aHAJIM30M, apryMeHTanuedl u BbIBOAaMH. JlJi MONydyeHUs NPaBUIBLHOTO OTBETa TpedyeTcs
yTOYHSsIOIKe Bompockl. [IpakTiudeckyro yactsb BoinonHseT Ha 70%-60%.

OueHka «Hey0061emeopumenbHo» - 00y4aIOIUICs TOKa3bIBA€T HEIOCTATOYHBIC 3HAHUS
POrpaMMHOT0 MaTepuania, He CIIOCOOeH apryMEHTHPOBAHO U IMOCJIEIOBATEIBLHO €ro M3jaraTh,
JIOTTyCKaeTCsl TpyObIe OIMOKHM B OTBETaX, HEMPABMIHLHO OTBEUYAET HA MOCTABIECHHBIN BOMPOC WU
3aTpyaHseTcs ¢ oTBeToM. [IpakTrueckyro 4acth BbionHseT Ha MeHee 50%.

Jughpepenyuposannviii  3auem TPOBOAWUTCS B TEPUOJ SK3aMEHAIIMOHHOW CECCHUH,
YCTaHOBJICHHOW KaJICHJApHBIM yueOHBIM rpauKoM, B pe3ylbTaTe KOTOPOTO IpPEernoaaBaTeIeM
BBICTABJISIETCS WTOTOBasi OIEHKA B COOTBETCTBMU C IPAaBWIAMU ONPEICICHUS PE3YJIbTATOB
OILICHUBAHMUS.



