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PaGouas nporpamma obieoGpasopatensioii yueOHOl AHCURMIHHE paspabotauna
Ha ocnose MenepatbHONO NOCYAAPCTBEHHON0 00Pa30BATEILHOTO CTaN 1ApTa (nanee
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HudopMaTHKa 1 BBIMHCANTEIbHAR TEXHHKA

Opraunsauns — paspaboruns:
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COJEP)KAHHME

1.00mas xapakTepucTrka paboueil mporpaMmMbl 001Ie00pa3oBaTeIbHON yueOHOM

JUCHUTUTUHBI
2.CtpykTypa u conepkanue o01ieoopa3oBaTebHON YICOHOM TUCIUTIITUHBI

3.YcnoBus peanu3ainuy mporpaMMbl 001eo0pa3oBaTenbHON yueOHOU
TV CIATUTHHBI

4. KoHTpOJb U OLIEHKA pe3yJIbTaTOB OCBOCHUS 0011e00pazoBaTeIbHON YueOHOM
JMCIUTUTHHBI



1. ObIIAA XAPAKTEPHCTHKA PéBO‘IEI?'I ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOHU YYEBHOU JUCHUIIJIMHBI « XUMMUA»

1.1 MecTo AMCHUIJIMHBI B CTPYKTYpP€e OCHOBHOM NMPo(ecCHoHaAIbHOI 00pa30BaTe/JIbHOM
NMpOrpamMMmbl
O61meobpa3oBaTenibHas yueOHas IUCHUIUIMHA « XUMUS U3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa30BaTEILHOM IMKJIE Y4€OHOTO TUIaHAa OCHOBHOM NPOQecCHOHAIBHON 00pa3oBaTeIbHOM
nporpammsl crieriaibHocTr 09.02.11 PazpaboTka u yripaBieHrne IpOorpaMMHBIM 00ecriedeHuEM
1.2. Ilesu ¥ 321244 AUCHUILUINHBI — TPeOOBAHMSA K pPe3yJbTaTaM 0CBOEHMS
AUCHUILINHBI:

1.2.1. Iesn 1 327241 AUCHUILINHBI

Copepxanre MporpaMMbl 00IIe00pa30BATEIILHON TUCIUIUIHHBI «XUMUS» HAMPABICHO Ha
JNOCTH)KEHHE CIEAYIOIIMX LETeH:

- (hOpMUPOBaHHE CHUCTEMBI XMMUYECKUX 3HAHMH Kak BaKHEUIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KApTUHBI MHpPA, B OCHOBE KOTOPOW JiekKaT KIIIOUEBbIC TIOHATHUS,
(dbyHIlaMeHTaJIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE U MOHUMaHUE
CYITHOCTH JOCTYITHBIX 0000IIEeHN MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE ¢ UCTOPUEH HX
Pa3BUTHUS U CTAHOBJICHMUS;

- (hopMHpOBaHHE U Pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJIaX TIO3HAHMS BEIICCTB
U XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX Il MPUOOPETCHHS YMEHH OPHEHTHPOBATHCS B MHPE
BEILIECTB U XMMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHOM
KU3HH;

- pa3BUTHE YMEHHUH U CHOCOOOB JESATENbHOCTH, CBA3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM MpaBui Oe30MacHOro oOpalleHus ¢
BEILIECTBAMM.

3agaun AUCHUNIMHBI:

1) chopMupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKaHUsI XUMUYECKHUX IPOIIECCOB
U SABJIICHHM B OKPY’XKaloIlEeW cpele, a TakkKe UX CBA3b C LEJOCTHOW HAYYHOM KapTUHOM Mupa U
JIPYTUMHU €CTECTBEHHBIMU HAYKaAMU;

2) pPa3BUTh YMEHHs COCTABIISATh (POPMYIIbl HEOPTAaHMUECKUX M OPTaHUYECKUX BEIIECTB,
YpaBHEHUS XUMHUYECKHX PEaKIUi, OOBICHATH HMX CMBICI, HHTEPIPETUPOBATh PE3YIbTAThI
XUMHUYECKUX IKCIIEPUMEHTOB,

3) c(hopMHUPOBATH HABBIKK MTPOBEACHHS MTPOCTEUIITUX XUMUUECKUX IKCTIEPUMEHTAITBHBIX
HCCIIEIOBaHHM ¢ COOJIIO/IEHHEM MpaBUil 0€30MacHOr0 OOpallleHusl ¢ BEIECTBAMH U JIa0OpaTOPHBIM
o0opyI0oBaHUEM;

4) pa3BUTh yMEHUSA HAXOAWTh, AaHAIU3HPOBATH M HUCIOIB30BaTh HH(OPMAIIHIO
XUMUYECKOTO XapaKTepa W3 Pa3IMYHbIX HH(POPMAIMOHHBIX HCTOYHHMKOB, BKJIOUYas Y4EOHYIO
TUTEpaTypy, HaydyHbIe MyOIUKALMU 1 HHTEPHET-PECYPCHI;

5) chopMHUpPOBAaTh YMEHHUS TPOTHO3UPOBATH TMOCIEICTBHUS CBOCU JACSITEIBHOCTH U
XUMHUYECKUX TMPUPOIHBIX, OBITOBBIX U TMPOH3BOJCTBEHHBIX MPOIECCOB, YUUTHIBAs BO3MOXKHBIC
3KOJIOTUYECKHUE U COIMATIbHBIEC BO3ACHCTBHUS;

6) chopMUpOBaTh TOHMMAHHE 3HAYUMOCTH JOCTHIKEHUW XUMHUYECKOM HayKu H
TEXHOJIOTHI [IJI1 Pa3BUTHUS COLMAIBHOW W TPOM3BOJCTBEHHON cdep ¢ YMEHHEM IPUBOIUTH
MIpUMEPHI UX TPUMEHEHUS B pa3IUYHBIX chepax KU3HU.

1.2.2. Il.nanupyembie pe3y/bTaThl 0CBOCHHSI 0011e00pa30BaTeIbHOM Y4eOHOM TMCUMILUINHBI B
cootrBeTcTBUHU ¢ ®I'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaueHUe TUCHUIUTHHA UMeeT pu popmupoBanuu U pa3sutuu OK u [TK



Kox n HaumenoBanue
(¢popMupyeMbIX KOMIIETEH U

IInanupyemble pe3ybTaThl 0CBOCHHS THCIUIIUHBI

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats criocoOb1
pelIeHus 3a1aq
poheCCUOHATILHOM 1A TEITLHOCTH
MPUMEHHUTEIHHO K Pa3THYHBIM
KOHTEKCTaM

JIn4HOCTHBIE Pe3yJIbTAThI J0JIKHBI OTPAKATH B

4acTu:

TPYAOBOr0 BOCIIUTAHUA:

— TOTOBHOCTH K TPYly, OCO3HaHHE [IEHHOCTH
MacTepCTBa, TPYIOII00UE;

— TOTOBHOCTb K aKTUBHOH JI€SITEIIbBHOCTH
TEXHOJOTUYECKOW U COLIMAIbHON HAIIPABJICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IIIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJIHATH TAKYIO JCSITEIILHOCTD;

— HHTEpEC K pa3InyHbIM cdepam npodhecCHOHATEHON
NEeSATEIbHOCTH.

MeTtanpeameTHble pe3yJabTaThl J0JKHbI OTPAXKATh:

Osi1aieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH

M03HABATEJbHBIMH JI€/iCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS !

—  CaMOCTOSTENIbHO (POPMYIHPOBATH U
aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTpPUBATh €€
BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK UITH
OCHOBAHWUS JJII CPAaBHEHMS, KIIacCU(PUKAIIIU 1
0000I1IeHMS;

—  ONpEenemsTh LETu ACSITEIBHOCTH, 33/1aBaTh
napamMeTpbl U KpUTEPUHU UX TOCTHKECHUS;

— BBIBIIATH 3aKOHOMEPHOCTU U MTPOTUBOPEUUS B
paccMaTpuBaEMbIX SIBICHUSX;

— BHOCHUTH KOPPEKTHUBBI B JIEATEITHLHOCTH, OLICHUBATh
COOTBETCTBHUE PE3yJbTATOB 1IEJISIM, OIICHUBATh
PHUCKH MOCTEACTBUMN JEATENHHOCTH.

0) 0a3oBbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

— BJaJIeTh HAaBBIKAMH Y4€OHO-HCCIIEI0BATEIBCKON U
MIPOEKTHOM EATEIbHOCTH, HABBIKAMH pa3pelICHUs

JAucuMiinHapHble pe3yJbTAThl J0JKHbI
0TPakKATH:

ITP6 01. chopmMupoBaHHOCTH MPECTABICHUI: O
XUMHYECKON COCTABIISIIOIIEH €CTECTBEHHOHAYUYHOU
KAPTUHBI MUPA, POJIA XMMUU B TO3HAHUHU SBJICHUU
IPHUPOJIBI, B (GOPMHUPOBAHUY MBITIUICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIIMOHATBHONH I'PAaMOTHOCTH,
HEOOXOUMOM Ui pellIeHUs] IPAKTUUECKUX 3a1a4 U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 02. B1ageHre CUCTEMON XMMHYCSCKHUX 3HAHUH,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratoI1e MOHATHS
(XMMUYeCcKul JIEMEHT, aTOM, HIEKTPOHHAs 000JI0YKa
aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETIbHOCTD,
CTENEeHb OKUCIICHHSI, XUMHUECKas CBSA3b, MOJIb,
MOJISIpHasi Macca, MOJISIPHBIN 00BeM, YTIepOaHbII
CKeJeT, (PyHKIMOHAJIbHAs TpyIIa, pajJuKal,
M30MEPHUsL, U30MEPBI, TOMOJIOTHYECKUN psif,
TOMOJIOTH, YTJI€BOJOPO/IbI, KHCIOPOA- U
a30Tco/ieprKalllue CoeIMHEHHsI, OMOJIIOTHYECKU
aKTUBHBIE BelleCTBa (YIJIEBOBI, )KUPbI, OEIKN),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS,
KPUCTAJUTMYECKAsl PEIIETKA, TUITbl XUMUYECKUX
peakuuii (OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, IK30-1
9H/IOTEPMHUECKHUE, PEaKIIMi HOHHOTO OOMEHa),
pacTBOp, SIEKTPOIUTHI, HEIJEKTPOIUTHI,
3JEKTPOJIUTUYECKAS TUCCOLUALINSI, OKUCIUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON PEAKLINH,
XMMHYECKOE PAaBHOBECHUE), TEOPUU U 3aKOHBI (TEOPUS




npo0em;

—  BBISIBJIATH IPUYUHHO-CIICJICTBCHHBIC CBSI3U U
aKTyaJIu3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
peleH I, HAXOIUTh APTYMEHTHI JUIs
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHHUIMA, 33/1aBATh
napaMeTpbl U KPUTEPUU PEIICHUS;

—  aHAIM3HPOBAThH IMOJYICHHBIC B XOJIC PEUICHUS
3aJla4ud Pe3yJIbTaThl, KPUTHYCCKH OI[CHUBATH HX
JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MECHCHHE B
HOBBIX YCJIOBUSIX;

YMETh TICPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U

MPAKTUYECKYIO 00JaCTH KU3HECATCIIEHOCTH.

XUMHUYECKOI'O CTPOCHMS OpraHn4eckux BemecTs A.M.
BytiepoBa, Teopus 351€KTPOIUTUUECKON
Jccouuanuu, nepuoauyeckuit 3akon .M.
MenieneeBa, 3aKOH COXpaHEHHs MaccChl),
3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH,
(haKTOJIOTHUECKUE CBEJICHUS O CBOICTBAX, COCTABE,
MOJIy4YeHUU 1 0€30MaCHOM HCIOJIb30BaHUU
BAKHEHIINX HEOPTaHUYECKUX U OPIraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKON NEATEIbHOCTH
YeJI0BEKa;

I1P6 03. cpopMUpOBaHHOCTH YMEHHI BBISBISTH
XapaKTepHble IPU3HAKU U B3aUMOCBSI3b N3YYEHHBIX
MNOHSATUM, IPUMEHATh COOTBETCTBYIOIIME MOHATHS IPU
ONMCAaHUU CTPOEHUS U CBOMCTB HEOPraHUYECKUX U
OpPraHWYECKUX BEUIECTB U UX MPEBPALICHUN;
BBISIBJISITH B3aUMOCBSI3b XMMHUECKUX 3HAHUM €
MOHSATUSMHU U MPEACTABICHUSAMHU APYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

IIP6 04. chopMUpOBaHHOCTH YMEHHI HCIIOJIB30BaTh
HAaMMEHOBAHMS XUMHUYECKUX COCUHEHUN
MEXTYHApOAHOIO COH03a TEOPETHUECKON 1
NPUKIAJHOW XUMUHU U TPUBUAIbHBIE Ha3BaHUSA
BaYKHEHMIINX BEIIECTB (3TUJIEH, alleTUIIeH, TJIMLIEPUH,
¢beHon, popManbaeTua, yKCyCHas KUCI0Ta, TIULHH,
YTapHBIH ra3, yrJIeKUCIbIA ra3, aMMHAK, TalleHas
U3BECTb, HETAILIEHAs! U3BECTh, IUTHEBAsI COAA U
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB, YPAaBHEHUS XUMUYECKUX
peakuuii, OOBSICHITh UX CMBICIT; TOATBEPKAAThH
XapaKTepHble XMMUUECKHE CBOMCTBA BELLIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMHU U 3aMUCAMU
YPaBHEHUN XUMUYECKUX PEAKIUN;

ITP6 05. chopmMupoBaHHOCTH YMEHHI YCTAaHABINBATH
MIPUHAJIE)KHOCTh U3YYEHHBIX HEOPTaHUYECKUX U




OpPraHUYECKUX BEUIECTB K ONPE/ICICHHBIM KlaccaM U
TpynrnaM COeMHEHUN, XapaKTepU30BaTh UX COCTAaB U
Ba)KHEHIIIME CBOMCTBA; ONPEICIISAThH BHIbI
XUMHUYECKHX CBsI3eH (KOBAJICHTHAsS, HOHHAS,
MeTaJNIn4ecKasi, BOJOPOIHASI ), THUIIBI
KPUCTAIUTUIECKUX PEIIETOK BEIICCTB;
KJIaccu(UIUPOBATh XUMUYECKHE PEAKIINH;

I1P6 07. chopMUpOBaHHOCTH YMEHHIA IPOBOIUTH
pacyeThl M0 XUMHUYECKUM (POpPMYJiaM B YpaBHEHHSIM
XUMHUYECKHUX PEaKIHid ¢ UCTIOIb30BAHUEM
(GU3NYECKHUX BEITMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MacChl, 00beMa
(HOpMaJIbHBIC YCIIOBHS) Ta30B, KOJMUYECTBA BEIICCTBA;
UCIIOJIb30BaTh CUCTEMHBIC XUMUYICCKUE 3HAHUS JIJIS
NPUHATHS PEIICHUH B KOHKPETHBIX KU3HCHHBIX
CUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMH H UX
MPUMEHEHUEM.

OK 02. Ucnonb3oBathb
COBpPEMEHHBIE CPE/ICTBA IIOUCKA,
aHaJIM3a ¥ HHTEPIpETaIun
uHpopMaluu 1 HHPOPMALMOHHbIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3aJ1a4 NpoQecCcuoHaNbHOM
JeSITeTbHOCTH

JInuHOCTHBIE pe3yJIbTaThl JOJAKHBI 0TPAXKATH B

YacTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

—  c(opMHUPOBAaHHOCTH MUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKH,
OCHOBaHHOT'O Ha JUAJIOTe KYJIBTYp,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B
MIOJINKYJIbTYPHOM MHPE;

— COBEPILECHCTBOBAHUE S3BIKOBOM M UNTATEIbCKON
KYJIbTYpPBI KaKk CPEe/ICTBA B3aUMOJICHCTBUS MEXTY
JIIOJbMU U TTIO3HAHUS MUPA.

MetanpeaMeTHble pe3yJbTaThl J0IAKHbI OTPAKATH:

OsiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH

NMO3HABATEJIbHBIMU 1eHiCTBUAMM:

B) padorta ¢ nHopManmeii:

— BJI3JIETh HABBIKAMU NOJIyYEHUsI UHQOpMALMK U3

JAucuuniimHapHbie (MpeaAMeTHbIE) Pe3yJbTaThl U
HOJI’KHBI OTPAKATH:

IIP6 06. BiageHHEe OCHOBHBIMU METOJAAMU HAy4YHOTO
NIO3HAHM BEIECTB U XUMUYECKUX SIBJICHUN
(HabmroieHne, U3MEpPEHUE, SKCIIEPUMEHT,
MO/JIETUPOBaHKE);

IIP6 07. chopMUpOBaHHOCTH YMEHHI MPOBOIUTH
pacyeThl 10 XUMHUYECKUM (OpMyJiaM U YpaBHEHHSIM
XUMHYECKHUX PeaKIMii ¢ UCTI0JIb30BaHUEM
(U3NYEeCKUX BETMYNH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa
(HOpMasIbHbIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
WCIIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MIPUHATHSL PEIIEHUN B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BELIECTBAMH U UX
IIPUMEHEHHEM;

ITP6 08. chopmMupoBaHHOCTH YMEHUI INITAHUPOBATH U




HCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO
OCYIIECTBISATH MOUCK, aHAIIN3, CHCTEMATHU3aLUI0 U
WHTEPIPETAIHIO HHPOPMAIIUU PA3ITUYHBIX BHIOB U
(dhopM mpeIcTaBICHHUS,

— CO03/7aBaTh TEKCTHI B pa3IMYHBIX (hOpMATaX C yUETOM
Ha3HaYeHUs] HHOOPMAIIUH U 1IEJICBOW ayJIUTOPHUH,
BBIOMpast ONTUMANIBHYIO (POPMY MTPEACTABICHUS U
BU3YyaJIU3aluH,

—  OIICHHMBATH JIOCTOBEPHOCTH, JISTUTUMHOCTb
nH(pOpMaINH, €€ COOTBETCTBHUE MTPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

BJIAJICTh HAaBBIKAMU PACIIO3HABAHUS U 3AIIUTHI

uHpopmaruu, nHGOPMAITMOHHON 0€301TaCHOCTH

JMYHOCTH

BBIMOJIHATH XUMUYECKHI1 SKCIIEPUMEHT (IIPEBPALICHUS
OpPTaHWYECKUX BEIECTB IPHU HATPEBAHUU, TIOTYICHHE
STHJICHA U U3yYEHUE €0 CBOMCTB, KAUECTBEHHBIE
peakuu Ha ambACeTUIbI, KpaxMal, YKCYCHYIO
KUCJIOTY; IeHaTypalus OeJIKoB IMpU HarpeBaHUH,
I[BETHBIC PEAKIIUU OCITKOB; IPOBOJIUTH PEAKITHH
HMOHHOTO 0OOMEHa, OIPEENISITh CPEey BOIHBIX
pPacTBOpOB, KAUEeCTBEHHBIC PEAKIIUU Ha Cyibdar-,
KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS;
peniaTh YKCIEePUMEHTAIbHBIC 33]]a91 110 TeMaM
"Metambl" u "Hemeranisl'") B COOTBETCTBHH C
IPaBWJIAMU TEXHUKH O€30TIACHOCTH MPH OOPAICHUH C
BEIIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;
MPEJICTABIISITh PE3YJITAThI XUMHUYIECKOTO
JKCIIEpUMEHTa B (hopMe 3anucu ypaBHEHU N
COOTBETCTBYIOIIUX PEaKIUi U GOPMYyIUPOBATH
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

IIP6 09. chopMUpOBaHHOCTH YMEHHS aHATU3UPOBATH
XUMHYECKYI0 HH(OPMAIIHIO, TIOTyJaeMyF0 U3 Pa3HBIX
UCTOYHUKOB (CPEACTB MacCOBOM MH(OPMALINU, CETh
Wutepuer u apyrue).

OK 04. DdpdexTuBHO
B3aMMO/IEHICTBOBATh U pabOTaTh B
KOJIJICKTHBE U KOMaHJIe

JInuHOCTHBIE Pe3yJabTATHI JOJKHBI 0TPAXKATH B

JacTu:

rPaKAaHCKOT0 BOCIIUTAHMS:

— TOTOBHOCTH BECTH COBMECTHYIO JESATEIHHOCTh B
WHTEpecax rpakJaHCKOT0 O0IIecTBa;

— yYMEHHUE B3aHMOJICHCTBOBATH C COIUATBHBIMHU
WHCTUTYTaMHU B COOTBETCTBHH C UX (DYHKIIUSIMH U
Ha3HAYCHHEM.

MeTtanpeaMeTHbie pe3yJIbTAThI J0JKHBI 0TPAKATH:

OBi1ajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHUBHBIMU

AefiCTBUAMU:

0) coBMecTHas 1eSITeJIbHOCTD.

— TIOHUMATh W UCIOJIb30BaTh MIPEUMYIIECTBA

JAucuuniimHapHbie (IpeaAMeTHbIE) pe3yabTaThl U
HOJI’KHBI OTPAKATH:

I1P6 08. cpopMUpoBaHHOCTH YMEHHI TUIAHUPOBATH U
BBINOJIHATH XUMHUYECKUH SKCIIEPUMEHT (IIPEBpALCHUS
OpPraHWYECKHUX BEUIECTB IIPU HAIPEBAHMH, ITOTyYEHUE
JTUJICHA U U3YYEHHE €r0 CBOUCTB, KAUECTBECHHBIC
peaKIMu Ha aJIbJIETUAbI, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OEJIKOB IPH HarpeBaHUH,
LIBETHBIE peaKkuu OEJIKOB; IPOBOJUTH PEAKIIUH
HMOHHOTO 0OMEHa, ONPENENATh CPEIy BOIHBIX
pacTBOpOB, KaueCTBEHHBIE peaKkuu Ha cyibdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH AMMOHHS;
pelaTh SKCIEPUMEHTAIbHBIC 3aJa4H 10 TEMaM




KOMaHJIHOW ¥ UHJIMBUyaIbHOU paboThI;

— MPUHUMATH LIETTU COBMECTHOM JI€ATENIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBUS 110 €€
JOCTUKEHHIO: COCTABJIATh ILJIaH IeHCTBUH,
pacrnpeienaTh pojikd ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyXIaTh pe3ybTaThl COBMECTHOM PabOThlI.

OBiaieHHe YHHBEPCAJIbLHBIMH PeryJsiTHBHbIMU

JelCTBUSIMU:

I) IPUHATHE Ce0s1 M APYTUX JI0Iei:

— TPUHHAMATH MOTHUBBI U ApPTYMEHTBI APYTUX JTOJCH
[P aHAJIN3e Pe3yIbTaTOB JACSITENbHOCTH;

— IIpU3HABaTh CBOE MPABO U MPABO APYTUX JIOJEH Ha
OIIUOKHU;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH

JIPYroro 4eoBeKa.

"Metambl" u "HeMeramisl'") B COOTBETCTBHH C
MpaBWJIAMU TEXHUKH 0€30MaCHOCTH MPU OOPAIIEHUU C
BEIIECTBAMHU U J1a00paTOPHBIM 000PYIOBAHHUEM;
MPEACTABIATH PE3YJIbTATHl XUMHUYECKOTO
JKCIIepUMEHTa B (hOpMe 3arucu ypaBHEHU N
COOTBETCTBYIOIIUX PEaKIHii U (OPMYyIUPOBATH
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB.

OK 07. ConencTBOBaThH
COXPaHEHUIO OKPYKAOLIEH
Cpenbl, pecypcocOepeKeHuIo,
MPUMEHSTH 3HaHUS 00 N3MEHEHUH
KJIMMAaTa, MPUHITUIIBI
OepeKJIMBOTO MPOU3BOCTBA,

3¢ (HeKTHBHO AeCTBOBATH B
Ype3BBIYAIHBIX CUTYAIHSIX

JInuHOCTHBIE pe3yJbTaThl JOAKHBI 0TPAXKATH B

4acTu:

IKOJIOrHYECKOro BOCIIMTAHNSA

— c(pOpMUPOBAHHOCTH SKOJIOTMUECKON KYIbTYpHI,
ITOHUMAaHHUE BIIMSHHS COLNUAIBHO-DKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOAHON U COL[UAIBHOU
Cpelibl, 0OCO3HaHUE TT100aIbHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIeMm;

— IUJAHUPOBAHUE U OCYIIECTBICHUE IEVCTBUH B
OKpY>KaloIlleH cpelie Ha OCHOBE 3HAHUS LIEJIei
YCTOWYUBOI'O Pa3BUTHS YEJIOBEYECTBA;

— AKTUBHOE HENPUITHE NEUCTBUH, IPUHOCAIIUX BPET
OKpY>Karollen cpere;

— YMEHHuE NPOTrHO3UPOBaTh HEOIAroNpHUSTHBIE
9KOJIOTUYECKHE MTOCIEACTBUS IPEANPUHIMAEMBIX
JENCTBUMN, IPEAOTBPALLATh UX.

MeTtanpeamerHsblie pe3yJabTaThl J0JIKHbI 0TPAXKATh:

OsiaieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH

MO3HABATEJbHBIMHU ACHCTBUAMM:

JAucuumuimHapHbie (IpeAMeTHbIE) pe3y/ibTaThl U
JAOJIKHBI OTPAXKaTh:

ITP6 01. chopMHpOBaHHOCTH MPEACTABICHUN: O
XUMHYECKON COCTABIISIIOIIEH €CTECTBEHHOHAYYHOMN
KapTUHBI MUPA, POJIA XMMHUU B TO3HAHUU SABJICHHUM
MPUPOJIBI, B GOPMUPOBAHUN MBIIICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHATBHONH TPaMOTHOCTH,
HEOOXOUMOM JIs1 pEIICHHS IPAKTUISCKUX 3a7a4 U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIICHHUS K CBOEMY
370POBbIO U PUPOIAHOM Cpelie;

IIP6 10. chopmupoBaHHOCTH YMEHUN COOTIOAATH
MpaBUJIa HKOJIOTMYECKHU I€JIECO00Pa3HOro MOBEACHUS
B OBITY U TPYAOBOH JEATETHLHOCTHU B IENSIX
COXPAHEHHUS CBOETO 370POBbs U OKPYXkKaroIIeH
MPUPOJTHOM CPEJIbl; YYUTHIBATh OMACHOCTh
BO3JICUCTBUS HA )KMUBBIC OPTAHU3MBI OTIPEICIICHHBIX
BEILIECTB, TOHMMAasl CMBICJ MIOKA3aTeNsl MpeAesIbHON
JIOMYCTUMOM KOHLIEHTPALUU.




B) pabora ¢ undgopmanmeii:

UCTIOJIB30BaTh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHHKAIIIOHHBIX TEXHOJIOTH B PEIICHUN
KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ coOMI0AeHreM TpeOOBaHHUI 3PrOHOMHUKH,
TEXHUKU 0€30MaCHOCTH, TUTHEHBI, peCypcocOepekeHMs,
MIPABOBBIX U ATHUECKUX HOPM, HOPM MH(OPMALIMOHHON
0€30MaCHOCTH.

[1K.1.3. Peanu3oBsiBaTh 6a3y
JAaHHBIX B KOHKPETHOM crucreme
yIipaBiieHUs 0a3aMy JJaHHbBIX

— OCHOBHBIC IPUHIIUIIBI CO3J]aHUSI 0OBEKTOB 0a3bl ITAaHHBIX;
— CHHTaKCHC U OCHOBHBIE TIpHUeMBI paboThl ¢ SQL;

— METOJIbl ONITUMH3ALIUH 3aIIPOCOB U ITOBBIILICHUS
MPOU3BOJUTENBHOCTH 0a3bl JaHHBIX;

— OCHOBHBIE IPUHLIUIIBI YIIPABJICHUS TaHHBIMH U
oOcyxuBaHus 0a3bl JAaHHBIX;

— OCHOBHBIC IPHUHIUIIEI PaboThl NoSQL 6a3 JaHHBIX U HX
Mojelieii JaHHBIX

— npeuMmylnecTBa U Hegoctatku NoSQL TexHooruii nmo
CPaBHEHHIO C PEJIIIUOHHBIMH 0a3aMHU TaHHBIX;

— METOJIbl ONITUMU3AIIMY pou3BoauTebHOCTH NOoSQL 0a3
JaHHBIX;

OCHOBHbI€ MIPHUHLMIIBI YIIPABJICHUS JaHHBIMH U
obcayxuBanust NoSQL 06a3 1aHHBIX.

— pa3pabaTbIiBaTh OOBEKTHI 0a3bl JAHHBIX, TAKUE KaK
TaOIMLbI, HHACKCHI M CBSA3U MEXAY HUMH;

— MPOrpaMMHpPOBATh U CO3JaBATh XPAHUMBIE IPOLIEYPHI,
(YHKIWU U TPUTTEPHI A7l 00pabOTKU TaHHBIX;

— YOPaBIATH JaHHBIMH B 0a3e JaHHBIX, BKJIIOYasi BBOJ,
0OHOBJICHUE U yJaJICHUE NAHHBIX;

— ONTHMHU3UPOBATH 3aIIPOCHI U IPOBOJAUTH MOHUTOPHHT
NPOM3BOAUTENEHOCTH 0a3bl TaHHBIX;

— paborats ¢ NoSQL 0azaMu TaHHBIX;

— HCIONIB30BATh 3aAMPOCH IS pabOTHI C IAHHBIMU B
NoSQL 6a3ax J1aHHBIX;

ONITUMM3HUPOBATH Npou3BoauTeIbHOCTE NoSQL 6a3
JAHHBIX.




1. CTPYKTYPA M COJIEPXKAHUE OBIIIEOBPA3OBATEJILHOM
YYEBHOU JUCIHUATITIAHBI «XXUMMUS»

2.1. O0bem 00me00pa3oBaTeILHON Y4eOHOM M CHUIJIMHBI M BUAbI y4eOHOH PadoThI

Bun yyeOHoi padoTnl O0bem B yacax
O0BeM 00pa3oBaTe/bHOI IPOrpaMMbl 82
KouncyabsTanun -
CymMmapHasi yueOHasi HArpy3Ka BO B3aUMO/IeiiCTBHH ¢ MpenojaBaTeIeM 78

B TOM YHCJIC:

JIEKIUH, YPOKU 46
IIPaKTUYECKUE 3aHATU 14
nabopaTopHBIC 3aHATHUSL 16
WHauBuyanbHbBINA OPOEKT 2
W3 Hux npogeccuoHAIbHO OPHEHTUPOBAHHOE CO/lepP:KaHue (coaepKaHue 4

MPUKJIATHOTO MOIYJISA)

IIpome:xxyTounas arrecranus (AuddepeHIMPOBaHHbINA 324eT) 4




2.2. TemaTnyeckuii IUVIaH U cofiep:kaHue 001e00pa30BaTeIbHONH Y4eOHOM IHCIUIITTHHBI

Koabt
KOMIIeTeHIU i
,
HaumenoBanue Oo0bem | ¢popmupoBan
Copaepxxanue yueOHOro Mmareprasia u GopMbl OPraHU3aNMH 1eSITEIbHOCTH 00y4AIOLINXCH
pa3/iesioB U TeM B Yacax | HMI0O KOTOPbIX
Crmocoo0cTByeT
3JIeMEeHT
NPOrpaMMbl
1 2 3 4
Paznen 1. TeopeTnyeckue 0CHOBBI XUMHU 28
Copep:xanue yueOHOro MaTepuaJia
Tema 1.1. XUMHUYECKUH 37IeMeHT. ATOM. SInpo aTroma, W30TOINBI. DIEKTPOHHAs 000JI0YKAa. DHEPreTHUYECKUE
OcHoBHbIE YPOBHH, TOAYPOBHH. ATOMHBIE OpOUTa M, S-, P-, O- smemeHTbl. OCOOECHHOCTH pacIpeeIeHuUs 2
XUMHYECKHE AJIEKTPOHOB 10 OpOUTANsIM B aromMax »JJIEMEHTOB IEpPBBIX YETHIPEX NEPUOAOB. JIEKTPOHHAs
MOHATHUS ¥ 3aKOHBI, | KOH(Urypanus aroMmoB. OCHOBHBIE XUMHUECKUE 3aKOHBI
CTPOEHHE aTOMOB
XUMHUYECKUX IIpakTnyeckue 3aHATHS
SJICMCHTOB [paktuueckas pabora Nel. «OCHOBHBIE KOIMYECTBEHHBIE 3aKOHBI B XUMHH U PACUETHI 110 YPABHEHUSIM OK 01
XUMHYECKUX PEAKIUIN.
OTHOCHUTENBHBIE aTOMHas M MOJEKyJIspHas Macchl. MomspHas Macca. KonndecTBo BeliecTsa. 2
MaccoBast 10715 BemiecTBa. 3akoH ABorajpo. MoisipHblii 00beM razoB. OTHOCHUTENIbHAs MJIOTHOCTh
ra3oB. PacueTsl 0 ypaBHEHHSM XHMHUYECKUX PEAKIMHA C MCIIOJB30BaHHMEM MacCOBOW JOJIM BEIIECTBa,
00beMa (HOpMaJIbHBIE YCIIOBHUS ) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copepsxanue yueGHOro MaTepuasia
Hepnommaecknit IIpakTH4eckne 3aHATHA
3aKOH U




[Tepuonuueckas
cHcTeMa
XAMHUYECKHUX
anemeHToB /[. U.
MeHnneneeBa, ux

[Ipaktnueckass paboraNe2 «l3ydyeHue mMepHOJUUYECKHX 3aKOHOMEPHOCTEM M HMX B3aMMOCBSA3M CO
CTPOEHUEM ATOMOBY.

[lepnonnueckas cuctema xumudeckux 3emeHToB .M. MenaeneeBa. CBsi3b IEprOANYECKOr0 3aKOHA U
Ileproauyueckoil CUCTEMBl XUMHUYECKHUX DJJIEMEHTOB C COBPEMEHHOM TEOPUEH CTPOEHHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKHUX AJIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX

CBSI3b C BEIIECTB MO rpynnaMm u mnepuojam Ilepuonndeckoil cuctemsl. 3HaYCHHE NEPUOTUYECKOTO 3aKOHA H OK 01
COBPEMEHHOM CHUCTEMBbI XUMUYECKHUX J1eMeHTOB JI.11. MeHieneeBa B pa3BUTUM HAYKH. OK 02
TEOPUEHN CTPOEHUsI | YCTAHOBIEHHUE CBSI3M MEXAY CTPOCHHUEM aTOMOB XUMHUYECKHX OJJIEMEHTOB U IIEPUOAUMYECKUM IK 1.3
aTOMOB U3MCHCHHEM CBOWCTB XUMHUECKUX DJIEMEHTOB M WX COCIUHCHUH B COOTBETCTBHM C IOJIOXKCHUEM
Ilepuonnueckoid cucTeMbl. PernieHue NPaKTHUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepU3alMil0 XUMHYECKMX JJIeMEHTOB «Merauinyeckue / HEMETAUIMYECKHUE CBOWMCTBA
XUMHYECKHX DJIEMEHTOB B COOTBETCTBHH C HX OJJEKTPOHHBIM CTPOCHHEM U TIOJIOXCHHUEM B
NIEPUOJINIECKOI cucTeMe XxuMuieckux neMenToB JI.M. MenneneeBa»
Conep:xanue yue0HOro MaTepuaJia
Tema 1.3. CrpoeHue BeriecTBa. XMMUYECKasi CBSI3b. BUIbI XUMHUYECKOW CBSI3U (KOBaJICHTHAS HETIOJISIPHAS U
Crpoenue HONSpHAs, HOHHAS, METAJUIMYECKas ). MexaHu3Mbl 00pa3oBaHKs KOBAJEHTHON XUMHUYECKON CBS3H
BCHICCTBA (0OOMEHHBIH ¥ JTOHOPHO-AKIENTOPHBIN). BogopoaHas cBs3b. BaleHTHOCTS. DIEKTPOOTPUIIATENLHOCTD.
1 pnupona Crenenpb okuciIeHus. VOHBL: KATHOHBI U AaHHOHBI
XUMHYECKOU OK 01
CBSI3U. IpakTHyeckue 3aHATHSA
Mmuoroo0pasue [Mpaktudeckas pabota Ne3. «CTpoeHue BelllecTBa U MPUPOIA XUMHUYESCKON CBSA3NY.
BCIICCTB JIeMOHCTpAIHs MOJIENIEH KPUCTAIUIMIECKUX PENIETOK: HOHHOM (XJIOPH]I HaTpHs), aTOMHOM (TpaduT U
anmMasz), MOJIEKYJISIpHOH (YTIeKUCIIbIN Ta3, NO/), METaJUIMYECKOM (HaTpHii, Marauii, Mezb). Permenue
NPaKTUYECKHUX 3a/IaHUI HA COCTABIICHHE AIIEKTPOHHO-TpaduuecKkux GopMys aiueMeHToB 1—4 nmepromon
Tema 1.4. Conep:xkaHue y4eOHOT0 MaTepuaJia
Knaccudukanus,
1 HOMEHKTATYpa Knaccugukanus HeopraHmdecknx BemecTB. HoMeHKIaTypa HEOpraHHYECKHX BEMIECTB (OKCHIIBI,
HEOPrAHMIECKUX THJIPOKCHUJIBI, KUCIIOTHI, cOoNn). BelecTBa MONEKyIAPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUs. ArperaTHble
BEIIECTB COCTOSIHMSI BemiecTBa. Kpucrayummdyeckwe W amMOpQHBIE BemeCTBa. 3aKOH IOCTOSHCTBA COCTaBa OK 01
BellecTBa. THUIBI KPUCTAIUTMUECKHUX PEMIETOK (aToMHasi, MOJIEKYJsSIpHAs, WOHHAs, METaJUTMYecKas). OK 02

3aBUCHUMOCTB CBOMCTBA BEIIECTB OT THUIA KPUCTATUINYECKON PEIIETKN




IIpakTnyeckue 3aHATHS

[Tpaktuyeckas padora Ne4. «HomeHKIaTypa HEOPTaHUUECKUX BEIIECTB.

Pemenue mnpakTuyeckux 3aJaHUM IO KiIacCU(pUKALMM, HOMEHKIAType M XUMHUYECKUM (QopmysiaM
HEOPraHMYECKUX BEILLECTB Pa3IMYHBIX KJIACCOB (yrapHblii Ta3, YIJIEKUCIbIA ra3, aMMHakK, ramieHas
U3BECTh, HErallleHas W3BECTb, NUThEBAas COJA U JAPYIMX): HA3BaHUS BEILECTB [0 MEXAYHApOIHOM
(MIOITAK) wim TpuBHAIbHOW HOMEHKJIATYpe M COCTaBIeHUE (OPMYIBl XMMHUYECKHX BEIIECTB,
olpesieIeHne MPUHAAISKHOCTH K Kiaccy. [louck mHpopmanuu 1o Ha3BaHMSM, UICHTU(UKATOpAM,
CTPYKTYpHBIM (hopMyniaM. AHAIW3 XUMHYECKOW MH(POPMALUH, MOJTy4yaeMOH M3 pa3HBIX MCTOYHHKOB
(cpencTB MaccoBol MH(popMalyu, cetb IHTepHET U ipyrue)

Tema 1.5.
Tunel XUMHYECKUX
peakuuii

Conep:xanue yue0HOro MaTepuaJia

XuMuueckas pCaKnus. KJ'IaCCI/I(bI/IKaI_II/IH XHUMHNYCCKHX peaKL{HI;’I B HeopraHqucxoﬁ u OpraHH‘ICCKOﬁ
XHAMUH. 3aKOHBI COXpaHCHUA MACChI BCIICCTBA, COXpAaHCHUA U MPCBpAICHUA QHCPIUU TPHU XUMHUYCCKUX
peaKnuiax. OKHCIIUTEIIBHO-BOCCTAaHOBUTEILHEIC pCaKuu (ypaBHeHI/ISI OKHUCICHHA-BOCCTAHOBJICHHU A,

CTETIEHb OKUCIICHHUS, OKHCIIUTENb U BOCCTAHOBUTEIh, OKUCIIUTEILHO-BOCCTAHOBUTEIILHBIE PEAKIINY B OKO1
IPHUPOJIE, TPOU3BOCTBEHHBIX MPOIIECCAX U KUZHEACATEILHOCTH OPraHU3MOB)
Tema 1.6. Conep:kaHue y4eOHOT0 MaTepuaJia
Cxopocth CKOpOCTb peaKiyu, e 3aBUCHMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPUPO/IBI PEATUPYIONIHX BEUIECTB,
XAMHICCKIX KOHIICHTPAIINK PEarupyIOIINX BEIIECTB, TEMIICPATYPhI U IUIOMIAIH PEAKIIMOHHON MOBEPXHOCTH.
PCaKInH. TemoBbie 3G PEKTh XUMUIECKAX PEAKIHil: 9K30- U SHIOTepMUIECcKUe peakinn. OGpaTuMbIe peaKiinH. OK 01
XuMHYecKoe Xumuueckoe paBHOBecHe. PaKTOPHI, BIUIONIHE HA COCTOSHIE XHMUYECKOTO PABHOBECHSI OK 02
PaBHOBECHC (KOHIIEHTpAIIMS PEAreHTOB WITH MIPOYKTOB PEaKInH, aBieHne, Temneparypa). [puniun Jle [llarense K13

JlabopaTropHble 3aHATHUS

JlaboparopHnas padota Nel «BaustHue pazanuHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUM.
Perienne npakTHKO-OpUEHTHPOBAHHBIX 33JaHUI Ha aHAIN3 (DAaKTOPOB, BIMSIOIIMX HA U3MEHEHUE
CKOPOCTH XMMHYECKON peakUH. 3aBUCHMOCTb CKOPOCTH XUMHUYECKON PEAKIIMH OT IPUCYTCTBHUS
KaTaJan3aTopa Ha IPUMEPE Pa3JIoKEHUs IEPOKCHIa BOJOPOAA ¢ MOMOLIbIO JUOKCHIA MapraHia u
Karayassl. Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3aJjaHUi Ha npuMeHeHue npuHnuna Jle-Illarense
JUIS HAXOJKJCHUS HAlpaBJIEHUsS] CMEIIEHUS] paBHOBECHSI XUMUYECKOM peakiny U aHainu3 (pakTopos,
BIMSIOIIMX HA CMEIIEHUE XUMUYECKOTO paBHOBECHS




Tema 1.7.
PactBopsl, Teopust
AIEKTPOIUTUIECKO
U TUCCOIMAINU U
HOHHBIN 00MeH

Conep:xanue yueOHOro MaTepuaJa

PactBopbI. Bubl pacTBOPOB 10 COIEPKAHUIO PACTBOPEHHOTO BemiecTBa. PactBopumocts. [lonsaTue o
JMCIIEPCHBIX cHcTeMax. MICTHHHBIE M KOJIOUIHBIE pacTBOphl. MaccoBasi 10Jisl BEIIECTBA B PacTBOPE.
[Tonsitue o Bomopoanom nokasarene (pH) pactBopa. Dnekrponutuueckas guccounanusi. CUabHbIe U
cJ1a0bIe AIEKTPOIUTHI, HEAJIEKTPOIUTHI. Peakiimu HoHHOTo 0OMeHa

Conep:xanue yueOHOro MaTepuasa

JlabopaTopHble 3aHATHS

JlaGopatopHas padota Ne2 «[IpuroroBneHue pacTBOPOB».

IIpuroroBneHue pacTBOPOB 33 JaHHOM MacCOBOM J10JIEM paCTBOPEHHOTO BELIECTBA, IIPOBEICHHE
peakuuii HFOHHOro 0OMEHa, OIpeIeNIEHUE CPe/ibl PACTBOPOB BELIECTB C OMOLIbIO YHUBEPCAILHOTO
MHAMKaTOpa (KKcias, HeMTpanbHas, IeJI0uHast). 3aJaHus Ha COCTaBJIEHUE UOHHBIX peakiuil. Pemenue
IPAaKTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJJaHUN HAa PACTBOPHI, UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKA

OK 01
OK 02
OK 04
OK 07
IIK 1.3

Paznen 2. Heoprannmuyeckasi xumus

12

Tema 2.1.
dusuko-
XUMHYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIISCTB

Conep:xanue yueOHOro MaTepuaJa

Mertannsl. [Tonoxxenue metanios B [leproguueckoii cucteMe XUMHUYECKHUX 3JIeMEeHTOB. OCcOOEHHOCTH
CTPOEHUS SJIEKTPOHHBIX 000J04YeK aTOMOB MeTaiioB. Ob1me pusnyeckre CBOMCTBA METAJIIOB.
CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHU MeTauioB. XMMHUYECKHE CBOMCTBA
BaXHEHININX METAJUIOB (HATPHUil, Kani, KalblIWii, MAaTHUN, AIFOMHUHUN, ITUHK, XPOM, KETI€30, ME/b) U
ux coenrHeHni. OOuwme crnocoObl nMoyiydeHns MetasoB. [IpuMeHeHre MeTamioB B ObITY U TEXHUKE

Hemeramnsl. [lonoxenune HemeramnoB B Ilepuomuueckoil cucreme XuMuuyeckux snemeHtos /JI.H.
MengeneeBa U OCOOEHHOCTH CTpOoeHHS aTOMOB. (dDuU3nUecKue CBOWCTBA HEMETAJJIOB. AJUIOTPOINUS
HEMETAUIOB (Ha TpuMepe KHUCIopoaa, cepwl, docdopa u yriepona). XUMHUYECKHE CBOICTBA U
MpUMEHEHNE BAXHEHIIINX HEMETAIUIOB (TalloreHOB, Cephl, a30Ta, Gocdopa, yriepona u KpeMHUS) U UX
COoeTMHEHUN (OKCUIOB, KHUCIOPOACOACPKAIIUX KHCIOT, BOJOPOAHBIX coenuHeHui). [IpuMeneHue
BaXHEHIITNX HEMETAJUIOB U UX COSIMHEHUH

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HCOPTraHNYCCKUX BCILICCTB (OKCI/IILOB, THAPOKCUIOOB, KUCIIOT,
colieii u )Ip) I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IIPUHAJICIKAIINX K PA3JIMYHBIM KiIaCcCaM.
3aKOHOMCpHOCTI/I B HM3MEHEHHHU CBOMCTB IMPOCTBIX BCUICCTB, BOJOPOJHBIX COCHHHCHHﬁ, BBICIIHUX
OKCHUAOB U THAPOKCHUIOB

OK 01
OK 02
OK 04
IIK 1.3




JlaGopaTopHble 3aHATHSA

JlaboparopHas padoTa Ne.3 «DU3HKO-XUMUUECKHE CBONCTBA HEOPTaHUYECKUX BELIECTBY.

CocraBieHHe ypaBHEHUH XMMHMUYECKHUX PEAaKLMH C ydacTUEM IPOCTBIX M CIOKHBIX HEOPraHMYECKHUX
BEIIECTB: METAJJIOB M HEMETaJUIOB; OKCHUJIOB METaVIOB, HEMETAIJIOB U aM(OTEPHBIX AJIEMEHTOB;
HEOPTraHMYECKUX KHUCJIOT, OCHOBAaHMH M aM(OTEPHBIX TUAPOKCHIOB; HEOPTaHUYECKUX COJICH,
XapaKTEPU3YIOLIUX UX CBOKCTBA.

Pacuérsl macchl BemecTBa mim 00bEMa ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE WIH
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B PEaKIIMU BEUIECTB, pacuéThl Macchl (00bEMa, KOTMYECTBA
BEIIECTBA) IPOJAYKTOB PEAKIMH, €CJIU OJJHO U3 BELIECTB UMEET IpUMecH. Perienne npakTuko-
OpPUEHTUPOBAHHBIX 3aJ[aHHUI HA CBOMCTBA, COCTaB, MOJMyuYeHUE U 0€30IaCHOE UCTIOIb30BaHUE
BOKHEHIINX HEOPTAaHWYECKHUX BEIIECTB B OBITY M MPO(heCCHOHAIBHON AeITEIbHOCTH YeJI0BEKa

Tema 2.2. Conep:kaHue y4e0HOT0 MaTepuaJia

Unenruduranms JlabopaTropHble 3aHATHUSI

HCOPTaHMHUCCKUX Jlabopartopnas padora Ned «VnenTudukanust HEOPraHNIECKUX BEIECTB.

BEILCCTB Pemenune skcriepuMeHTATBHBIX 33/1a9 IO XMMUYECKUM CBOWCTBAM METAJUIOB M HEMETAJLIOB, 110 OK 01
PacCHO3HABAHHUIO U MOJYYECHHUIO COSAMHEHUI METAJUIOB U HEMETAJIOB (B3aMMO/ICHICTBUE THIPOKCHIA OK 02
ITIOMUHUS C PACTBOPAMH KHUCIIOT | Ienoueii,). nenTndukanus HeopraHn4ecKux BEemEeCTB ¢ OK 04
UCIIOJIb30BaHUEM UX (PU3MKO-XMMHUYECKHUX CBOIMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.
KavecTBeHHbIE peakiun Ha cynb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOHBI METAJUIOB M KATHOH
aMMOHHUS

Pasnea 3. Teoperuyeckue 0CHOBBI OPraHN4YecKOi XUMHUH

Tema 3.1. Conep:xaHue yueGHOT0 MaTepuaia

Knaccudukanus,

CTPOCHHE 1 [Ipenmer opraHuyeckod XUMHMH: €€ BO3HUKHOBEHME, PAa3BUTHE M 3HAUCHHE B TOJIYYEHUU HOBBIX

HOMCHKJIaTypa BELIECTB U MaTepUAIOB. Teopus CTPOEHUsT OpraHMYecKuX coennunenniit A.M. Bytieposa, €€ OCHOBHBIE

OpraHm9ecKuXx nojoxeHus. CTpyKTypHble (OpMYNbl OpraHMYecKuX BemiecTB. ['omororus, nzomepus. XuMudyeckas OK 01

BEIIIECTB

CBSI3b B OPraHUYECKUX COEAVMHEHUSAX: KPATHBIE CBSI3H, G- U TT-CBSI3H.

[IpencraBiaenne o KiIacCUPUKAIMM OpraHWYECKMX BemecTB. HoMeHkIaTypa OpraHu4ecKux
COEIMHEHUI (CUcTeMaThyecKkas)) W TpPUBUAIbHBbIE Ha3BaHUS BAXKHEHIIMX IpeACTaBUTENEH KIaccoB
OpraHUYECKUX BELIECTB

IIpakTnyeckue 3aHsATHS




[TpakTrueckas padora No5 «HoMmeHKIaTypa OpraHUuYECKUX BEIIECTBY.

O3HakomiieHHE ¢ 00pa3llaMi OpPraHMYEeCKHX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJICIIMPOBAHUE
MOJIEKYJI OpraHMYeCKHX BEUIECTB, HAONIOJICHHE W ONHCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBPALLICHUIO OPraHMYECKUX BEIIECTB MpPHU HarpeBaHuu (IUIABJICHUE, OOYITIMBAaHME W TOPEHUE).
CocraBiieHHe TOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOpPMYJI OPraHMYECKUX BELIECTB OTAEIbHBIX
KJIACCOB, MCIIOJb3Ysl MX Ha3BaHMUS [0 CUCTEMAaTHMYECKOM M TPUBHMAJIBLHOW HOMEHKJIAType (ITHJIEH,
aneTuiieH, rauuepuH, ¢enon, Qopmanpaerun, ykcycHas KHCIOTa, TNIMLMH). Pacuersl mpocreiimieit
(bopMyJibl OpraHu4YeCKON MOJIEKYIIbI, HCXO0/I U3 3JIEMEHTHOI0 cocTana (B %)

Pasnen 4. YrieBoaopoabl

10

Tema 4.1.
VYTIi1eBo10pObI U
UX IPUPOJHBIE
HCTOYHUKHU

Conep:kaHue Y4eIOHOT0 MaTepuaJia

[TpenenbHbIE YrIeBOAOPO/IbI (ANIKaHBI): COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psll. MeTaH U 3TaH:
COCTaB, CTPOCHME, PU3NUECKUE U XMMUYECKHE CBOMCTBA (PEaKLIMU 3aMEILeHHs U TOPEHUs ), OTyYeHue
U IIPUMEHEHHUE.

HenpenenbHbie yrieBoaopoibl (aIKEHbl, alKaJAUEHbI, aJTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, T'OMOJIOTMUECKHH Psii. ODTWIEH W MNPONWIEH: COCTaB, CTPOCHHE,
¢usznyeckue M XUMHUYECKHE CBOWCTBA (peaklUMM TUIPUPOBAHMS, TaJIOTEHUPOBAHUA, THUIpATAIUU,
OKHCIICHHSI U TIOJIMMEPU3ALIiN) TTOJTyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u wmetunOyragueH-1,3, XuUMHUYECKOe CTpOEHHE, CBOWMCTBA (peaKilus
HOJMMEPHU3aIMK ), TPUMEHEHHEe (11 CHHTE3a IPUPOTHOTO U CHHTETUYECKOTO KayyyKa U Pe3UHBI).
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUSI, TOMOJIOTMUECKUN Psijl. ALIETUIIEH: COCTaB, XUMUYECKOE
CTpoeHue, (pu3nyeckre 1 XuMHUYECKHe CBOMCTBA (PeaklUu THAPUPOBAHMSL, TaJIOr€HUPOBAHUS,
rUpaTaliyi roOpeHus ), MojiyueHue U NpuMeHeHne (MCTOYHUK BBICOKOTEMIIEPATypHOTO IJIaMEHU JIJIs
CBapKH U Pe3KH METAJLIOB)

Apomaruyeckue yrieBoaopoabl (apeHsl). beHzonm M Tomyon: cocTaB, CTpoeHHe, (U3NYECKHE H
XUMHYECKHE CBOMCTBAa (peaklUuy TaJOreHUPOBAaHUS W HUTPOBAHMS), IMOIYYEHHE M IPHUMEHEHHUE.
TokcHYHOCTh apeHOB (BIUSHME O€H30JIa Ha OpraHu3M 4ejoBeka). ['eHeTHueckas CBA3b MEXITY
YIJIEBOAOPOAAMH, IPUHAUIEKALUMH K Pa3JINYHBIM KJIACCAM.

[TpupoaHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoHblii ra3 u nomytHele HeTaHbIe ra3sl. Hedts 1 eé
npoucxoxaenue. Criocods! nepepaboTky He(TH: EPEroHkKa, KPEKUHT (TEpPMUUYECKUH,
KaTaJIMTHIecKuil ), muponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B IIPOMBIIUIEHHOCTH

u B ObITy. KaMeHHBII yroJib ¥ IPOJYKTHI €ro nepepadboTKu

OK 01
OK 02
OK 04
K 1.3




Tema 4.2. Conep:kaHue y4ed0HOr0 MaTepuaJia
Pusuko- JlaGopaTopHble 3aHATHS
XUMHUYECKHE JlaGopaTtopHnast pabota Ne 5 «CBoOMCTBa yrieBOAOPOIOBY.
CBOMCTBA TpuBHanabHAsS U MEKAYHAPOIHAS HOMEHKIIATYPa, XUMUYECKUE CBOMCTBA, CIIOCOOBI MTOTY4YCHHSI 2 OK 01
YIJI€BOJIOPO/IOB yrieBoaopoaoB. [lonyuenue sTuieHa U U3y4eHue ero cBocTB. MoaearpoBaHue MOJIEKYI U OK 04
XUMHUYECKHUX IPEBPAICHUN YIIIeBOJOPOIOB (Ha IpUMEpE 3TaHa, ITUJIEHA, alleTUIIEHA U Ip.) U
raJIoreHOIPOU3BOIHBIX
Paznea 5. Kuciopoaocoaeprxamue oprannyeckie coeIuHeHus 12
Tema 5.1. Copep:xkanue y4eGHOro MaTepuaJia
Crupter. @enon [IpenenpHBIE ONHOATOMHBIE CIHUPTHI (METAHOJI W ATAHOI): CTPOCHHUE, (U3NYECKHE U XUMHUYECKHE
CBOWCTBA (peaklMM C AaKTHUBHBIMM METaJUIaMH, TaJOr€HOBOJOPOAAMHU, TOpEHHE), NPUMEHEHHE.
BoxopoaHsie cBA3M MEXKIAy MOJIEKYyJaMu CIIUPTOB. PU3MOIOTHUECKOE NEHCTBUE METAHOJIA U 3TAHOJA OK 01
Ha OpPraHu3M YEJIOBEKA. OK 07
MHOroaToMHBIE CIHUPTH (ITHJISHIJIMKOIh W TJWIEPHH): CTpOeHWe, (U3NYECKHe M XUMHUYECKHE
CBOMCTBa (B3aMMOJAEUCTBUE CO IIEIOYHBIMM METallJlaMH, KadeCTBEHHasl peakiysi Ha MHOTOaTOMHBIE 2
cnupthbl). dDusnonoruueckoe JecTBMe Ha OpraHu3M denoBeka. I[IpuMeHeHue riuIepuHa u
ATUIICHTJIUKOJIS.
®enoi. CTpoeHue MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHUE CBOMCTBA (PpeHosa. TokCuYHOCTh peHoa,
ero (usmnonoruyeckoe IeHCTBHE Ha Oprauu3M yenoseka. [Ipumenenue gpenona
Tema 5.2. Conep:xaHue yueGHOT0 MaTepuaia
AJTbICTH]IBL. ATbIEruabl B KeTOHBI ((hOpMabIErul, aleTaabIeru I, aleTOH): CTPOeHHE, (PU3NIECKAE U XUMUYECKUE
Kapborosbie CBOWCTBA (peaKkIMM OKHUCIEHHS M BOCCTAHOBJECHHMS, KAUECTBEHHBIC pEaKIMH), IOIy4eHHEe U OKO01
KHCIIOTBHI. NpUMeHEHHe. OKO02
CroxubIe SQUPE | QnyoocHOBHBIE MpefebHble KapGOHOBbE KHCIOTHL (MypaBbHHAL W YKCYCHAst KHUCIOTBI): CTPOGHIHE, A OK 04

bu3nYecKue 1 XUMUYECKUE CBOMCTBA (OOIME CBOMCTBA KUCIIOT, peaKIlus d3TepruuKaIum), moaydeHme
u npuMeHeHue. CTeapuHOBasi U OJICMHOBAS! KUCIOTHI KaK MPEICTABUTENN BBICITUX KApOOHOBBIX KHCIIOT.
Mpbuta Kak coJIM BBICIITUX KapOOHOBBIX KHCIIOT, MX MOIOIIEE JACHCTBHE.

CrnosxHble 3(hUpbI KaK MPOU3BOJIHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 ciokHbIX 3GupoB. XKupsl.
I'maponus sxupos. [IpuMenenue xupoB. brosorudeckas pojb KUPOB




Tema 5.3. Conep:kaHue y4eOHOT0 MaTepuaJia

VrieBo b VIieBoapl: COCTaB, KiIacCH(PUKALUSA YIIeBOAOB (MOHO-, JAW- M MojKcaxapuipl). [Jroko3a —
NPOCTEUIINKA MOHOCAXapH/l: OCOOCHHOCTH CTPOCHUS MOJICKYJIbI, (PU3NUECKUE U XUMHUECKUE CBOMCTBA
I0K03bl (B3auMmogeiictBue ¢ ruapokcugoM menu (II), oxuciaeHwe amMMHauHBIM PAcTBOPOM OKCHJA OKO1
cepedpa (I), BoccranoBnenue, OpoKEHUE TITIOKO3bI), HAXOXK/ICHUE B MPUPOE, MPUMEHEHHUE TIIIOKO3HI, OKO02
OMOJIOrHYECKast POJIb B KU3HEACATSIBHOCTH OpraHu3Ma denoBeka. dotocunre3. @pyKkTo3a Kak H30Mep OK 04
[JIFOKO3BI.
Caxapo3a — TMpeICTaBUTEIb AWCAXapUIOB, THIPOJIU3 Caxapo3bl, HAXOXKICHHE B MPHPOAC W
npuMeHenne. [lonucaxapuipl: KpaxMall U HeJIIF0JI03a KaKk IPUPOIHbIe mosinMepbl. CTpoeHHE KpaxMaia
U 1CJUTIOJ03bI, (DU3UUECKHE W XMMHUYECKUE CBOMCTBA KpaxMaya (TUAPOJIH3, KAYECTBCHHAS PEaKIHs C
MOJIOM)

Tema 5.4. I[IpakTnyeckue 3aHATHS

Dusnxo- IIpakTuueckas padora Ne 6 «HoMmeHKIaTypa KHCIOPOAOCOAEPKAIIMX OPraHNUECKHX COCANHEHUI.

XUMHUUCCKIC TpuBHaIbHAS ¥ MEKIYHAPOIHAS HOMCHKIATYpa, XUMHUYECKHE CBOWCTBA, CIIOCOOBI MOJYyICHHUS CITUPTOB

CBOUCTBA U (heHoJIoB, KapOOHOBBIX KHCIOT M 3()UPOB, anbaeruaoB u KeToHOB. CocTaBjeHHE CXEeM peakiiuii (B

KHACJIOPOAOCOACPK | oM yucie MO MPEIOKEHHBIM [IEMOYKaM MPEBPAIICHUI ), XapaKTePU3YIOIUX XUMUIECKUE CBOWCTBA

atux KHCIIOPOIOCOAEPKAINX OPTaHUMIECKUX COSNHEHUH

OpraHUYEeCKUX

COEMHEHHI OKO1

= OKO02

JlabopatopHass pabora Ne6 «Xumuueckue U (U3UYECKHE CBOHCTBA KHCIOPOIOCOACPIKAIINX OK 04

OpPraHUYECKUX COCAUHEHUS.
[TpoBenenue, HabMIOACHNE U OMKMCAHUE IEMOHCTPALIMIOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHbIE
peakuuy OJHOATOMHBIX CHUPTOB (OKMCiIeHHE 3TaHosa okcuaoM Meau (I1)), MHOroaTOMHBIX CIUPTOB
(B3auMopelicTBie rauiepuHa ¢ ruapokcugoM meau (l1)), ampaerunoB (oKHCIeHHE aMMHUAYHBIM
pactBopoM okcuaa cepebpa(l) m ruapoxkcumom memm (Il), B3ammoseicTBre kpaxmanga ¢ HOJIOM),
M3Y4EHHE CBOMCTB pacTBOpPa YKCYCHOM KHCIIOTHI

Paznen 6. A3oTconepikaniue opraHuyecKkue coeIuHeHus

Tema 6.1.

‘ Conep:xanue yueOHOro MaTepuasa




AMUHEL
AMUHOKHUCIIOTHL.
benkn

AMMHBL: METWJIIAMHUH — MPOCTEHIIMI NPEICTaBUTENIb aMHUHOB: COCTaB, XMMHYECKOE CTPOECHHUE,
bu3HUYECKre M XUMUIECKIE CBOMCTBA, HAXOXK/ICHUE B IIPUPOJIC.

AMUHOKHUCIOTHI Kak aMm(poTepHble OpraHuveckre coequHeHus. Ou3nueckrue U XMMUYECKUe CBONCTBA
aMUHOKHCIIOT (Ha MpuMepe TIulKHa). buonornyeckoe 3HadyeHue aMUHOKHUCIIOT. [lenTuab.

benku kak mnpuponnele mnonuMepsl. I[lepBuyHasi, BTOpUYHAasT U TpPEeTUYHAs CTPYKTypa OEIKOB.
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALNS, KAYECTBCHHBIC PEaKIINH HA OCITKH

JlaGopaTopHble 3aHATHA

JlabopaTtopHnast pabota No7 «CBoiiCTBa a30TOCOIEpKAIIUX OPTaHUYECKUX COCTUHEHHI.

duznyueckrue 1 XUMUYECKHE CBOWCTBA aMHHOB (PEaKIUU C KHCIOTAaMH U TOPEHUS) U aMUHOKHUCIIOT (Ha
npuMepe TimnuHa). HabmroaeHre u onrcanne JEeMOHCTPAIIMOHHBIX OTBITOB: ACHATYpalUs OCIKOB MPH
HarpeBaHUU, IBETHBIC PEaKIIUU OCJIKOB

OK 01
OK 02
OK 04

Pa3zaea 7. BbicokoMoJIeKyYJISIPHbIE COeIUHECHUSA

Tema 7.1.
IInacTmaccel.
Kayuyku. Bonokna

Coaep:xHue y4eOHOro MaTepuasa

OcCHOBHBIE NOHATUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHMI: MOHOMED, IOJIHMMEP, CTPYKTYpHOE
3BEHO, CTENEHb IOJIMMEpPU3ALUM, CpEeIHsAs MOJeKynsapHas Macca. OCHOBHBIE METOABI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPHU3ALUs U TOJIMKOHICHCALIMSL.

O3znakomieHue c¢ oOpa3laMu TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yyKoOB:
IUIaCTMAcChl  (MOJIMATUIICH, TOJUIPONUIICH, TOJUBUHWIXIOPUA, TOJUCTUPON); HATypaJlbHBIH H
CHUHTETHUYECKHE KaydykH (OyTaaueHOBBIH, XJIOPONPEHOBBIM U H3OMPEHOBBIN); BOJIOKHA (HATypaJlbHbIE
(XJIOMOK, 1IepCTh, MIENK), MCKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCKO3a), CHHTETHYECKUE (KalpoH U
JIaBCaH)

OK 01
OK 02
OK 04
K 1.3

IIpodeccnonaibHO-OPMEHTHPOBAHHOE COJIeP:KaHuUe (CoepKaHue MPUKJIATHOT0 MOAYJIs1)

Pa3nen 8. Xumusi B ObITY U IPOU3BOJACTBEHHOI 1€ATEIbHOCTH YeJIOBEKA

‘ Conep:xanue yueOHOro MaTepuaJia




Tema 8.1. [TpaBuia 3KOJIOrMYECKH LeJIecO00pPa3HOro MOBEAEHUS B OBITY M TPYIOBOH JEATEIBHOCTH B LIEJSIX
Xumuueckue COXpaHEHHUsI CBOETO 3/10POBbSl U OKPYKAIOLIEH IPUPOIHOM CPelbl, OIIACHOCTh BO3ACUCTBUS Ha JKHUBBIC
TEXHOJIOTUU OpPraHU3Mbl OpPraHUYECKUX BELIECTB OTHENIBHBIX KJIAcCOB (YIJIEBOJIOPOJbl, CIMUPTHI, (DEHOIBL,
B [IOBCE/IHEBHON XJIODOPraHUYECKUE IPOU3BOAHBIE, ANBIACTUABI W JAp.), II0Ka3aTeab NPEIeNbHO JONYCTUMOMN 2
u KOHIIEHTPALUH U €ro UCIOJIb30BaHUE.
npodeccruoHanbHo | Ponb XxuMum B 0OecriedeHUu SKOJOTHYECKOM, SHEPreTHYeCKON U MHUIIEBOH OE30MaCHOCTH, pPa3BUTHH
I 1eATeNIbHOCTH MEIULUHBI, CO3/JaHUM HOBBIX MaTepualioB (B 3aBUCUMOCTHM OT BHAAa MNpodhecCHOHAIbHON
4eJloBeKa JIESITEJIBHOCTH), HOBBIX HMCTOYHUKOB SHEPruu (aJbTepHATUBHbIE HMCTOYHUKU 3Hepruu). llonsarue o
HAYYHBIX METOJaxX IMO3HaHUS BEIECTB M XUMHUecKuX peakuui. IlpeacraBienus o0 oOmMX Hay4dHBIX
INPUHLIMIIAX IPOMBIIUIEHHOTO IIOJIy4€HHs Ba)KHEHMIIMX BEIIECTB (HAa MpUMeEpax IPOU3BOJCTBA
aMMMaKa, CEpHOW KHCJIOTBI, MeTaHojJa). XMMHSA M 370pOBbE YEJIOBEKa: IpaBuiIa 0Oe3011acHOro OK 01
MCII0JIb30BaHUs JIEKApPCTBEHHBIX IPENapaToB, ObITOBOM XUMUHU B TOBCEIHEBHOM JKU3HU OK 02
OK 04
IIpakTH4eckue 3aHATHSA OK 07
[Tpaktuyeckas pabora Ne7 «lIpumMeHeHHE XUMHUYECKUX BEIIECTB M TEXHOJOTHH ¢ yderoMm Oynymiein K 1.3
PO ECCUOHAIIBHON IEATEITHHOCTH.
Pemenne kelic-3aa4 1o TeMaM: IUIIEBbIE MPOAYKThI, OCHOBBI PAllMOHAJIBHOIO NMUTAHUS, BaXKHENIINE
CTPOUTENIbHbIE U KOHCTPYKLIMOHHBIE MaTepHalbl, CEIbCKOXO3SIIICTBEHHOE IPOU3BOJCTBO, KPAaCKH,
CTEKJIO, KEpaMMKa, MaTepUalbl JJIs JJIEKTPOHUKH, HAHOMATEpUaJbl, TEKCTHWIBHBIE BOJIOKHA, HICTOYHUKH
SHEpPruM, OpraHNYecKue U MUHEpabHbIE YAOOPEHHUs, JIEKAPCTBEHHbIE U KOCMETHUYECKUE MpEenaparsl,
ObITOBast XUMUS, MaTEPUAIIbI U3 HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.
3amuTa: [IpencraBieHue pe3ynbTaToB pellleHUsl Keic-3a1ad B (opme MUHHU-IOKIana (AOMycKaeTcs
UCIIOJIb30BaHUE rpauuecKUX U MPE3eHTAIIMOHHBIX MaTepPHaJIOB)
NupuBuayansusl | Conep:kanue yueOHOro Marepuajia 2
W MPOEKT 3anmra MHIUBUIYAIBHOTO MPOEKTa
KouncyabTanun -
IIpomexyTouHas aTTecTAUMA MO JUCHHUILINHE 4
Qg QepeHIIMPOBAHHBIN 3a4eT
Bcero: 82




3. VCJIOBUS PEAJIM3ALIAM TPOTPAMMBI OBIIEOBPA3OBATEJIBHOI YUYEBHOM
TACIATITAHBI

3.1. Jlas peaju3aumu nporpamMMmbl  001eo0pa3oBaTeLHONW y4eOHOH AMCHUIJIMHBI
NpeayCMOTPEHBbI cJIeAYI0IHe clielualbHbIe MOMEeIIeHHsI:
KaGuneT xumMuu, OCHaIlIEHHBII 000PYJOBaHUEM U TEXHUYECKUMU CPEJCTBAMH O0YUYCHHUS:
PaGoune wmecta mnpenogaBaTenss M OOyd4arolUXCs: JOCKa MejoBas - | 1mIT., cTOX
y4eHuyeckud — 16 mT., cTyn ydeHudyeckuil — 32 mr., cron — 1 mr., ctyn — 1 mr., xamo3u
BEPTUKAJIBHBIC - 3 WIT., ceiid - | mr. KoMmiekT yueOHO-MeTOIn4eCKOi TOKYMEHTAIlNH, IIaKaThl
TexHuueckue cpeactBa oOydeHHUs: MYJIbTHUMEIUHHOE 00OpynoBaHHe (HOYTOYK, 3KpaH Ha
ITaTUBE, TPOEKTOP)

3.2 UnpopmanoHHOe o0ecniedyeHne peain3aluu NporpaMmbl

OcHOBHbIE HCTOYHUKH:

CnuCOK OCHOBHOI JINTEPATYPhbI

1 | I'abpuensn, O.C. Xumus 10k [Tekct]: yueOnuk: 6a3oBsiii ypoBeHs / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 5-€ u3f., crep.- M.: [Ipocsemenue, 2023.-128c.

2 | I'abpuensn, O.C. Xumus 11xia [Teker]: yueOnuk: 6a3oBbiif ypoBens / O.C.I'abpuensH,
N.I".Octpoymos, C.A.Cnankos.- 6-e u3z., crep.- M.: [Ipocsemenue, 2024.-127c¢.




4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIbHOU JUCHUIIJIMHbI

Kontposb u onieHka pe3ysabTaToB OCBOCHHsSI 00I1e00pa30BaTeIbHON AUCIIUILIMHBI
pPacKpBIBAIOTCS Yepe3 MUCIUTUTMHAPHBIC PEe3yIbTaThl, HAMPABICHHBIE HA (POPMHUPOBAHUE OOIIUX H
npodeccHOHATLHBIX KOMIIETSHIIHA 110 pa3/ieiam
U TeMaM cojiepKaHus yueOHOro MaTepHalia.

Oo6mas/npodeccuoHanbHAA Pasnen/Tema THIl OLIEHOYHBIX
KOMIIETeHIUS MepPOnpUSITHI
OK 01. Berbupatb crioco0bl perieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATTLHOM ACSITEIIPHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1 TectupoBanue
Tema 8.1 YcTHBIM onpoc
OK 02. Mcnonb30BaTh COBPEMEHHBIE Tema 1.2, 1.4, Pemenne pacuCThbIX 3aza4
Cpe/IcTBa MOUCKa, aHAIIN3a U 1.6,1.7 Habmonenue sa xonom
MHTEpIIpeTaluy HH(pOpMaLnu, 1 Tema 2.1,2.2 BBITOIHCHHA NPAKTHRO™
WH(pOpPMaAIMOHHBIC TEXHOJIOTHH JIJIs Tema 4.1, 4.2 OPHCHTHPOBAHHLIX 3a/1aHAH
BBITTOJIHEHUS 33]1a9 IPOEeCCHOHATHHON Tema 5.2-5.4 Hpencrasnerue
NEATEILHOCTHU Tema 6.1 Pe3yJIbTaToB
Tema 7.1 MPaKTUYECKUX U
Tema 8.1 1a00paTOPHBIX pabOT
OK 04, Tera 1.7 [TpoBeaeHNE XUMHYECKOTO
O} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 %ﬁﬁgﬁﬁfgg:a
paboTaTk B KOJIEKTHBE U KOMAH/Ie ¥Z$2 ‘51;, ;‘j KOHTPOJTHHBIX
Tema 6:1 | pabor 110
Tena 7.1 pasnenam JUCIUTUTHHBI
Tena 8.1 Ornenka CaMOCTOHTeJ'ILVHO
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7 EZEEJ;:M;};’;;?E:;&
OKPY’KaIOIIEeH Cpebl, Tewma 5.1 sanau (cI;quOM Gymymeit
pecypcocOepekeHnto, NpUMeHTh 3HaHust | Tema 8.1 IPOfeCCHORATHHORM
00 U3MEHEHUH KJIMMAaTa, TPHHIIAITBI
OepeKIMBOr0 MPOU3BOJICTBA, FIPPEKTUBHO giﬁf)iﬂéflfdzﬂzanmnﬁ
JICHCTBOBATH B UYPE3BBIYAHHBIX CHUTYAITUSIX HPOMERYTOUHOM
[1K.1.3. Peasin3oBbIiBaTh 06a3y JTaHHBIX B Temal.2 aTTecTaLUH
KOHKPETHOU cucTteme ynpasieHus 6azamu | Tema 1.6
JTAHHBIX Tema 1.7
Tema 2.1
Tema 4.1
Tema 7.1
Tema 8.1
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|. OBIME ITOJIOKEHUA

@onx oneHounsix cpeacts (POC) mpeaHasHaueH i KOHTPOJIS M OLEHKH 00pa30BaTeIbHBIX
JNOCTHDKEHUH  0OydaroluXcsi, OCBOMBIIMX IporpamMmy  o0leo0Opa3oBaTeslbHOM  yueOHOM
TUCUUTUIAHBL «XUMUS.

@®OC BKIIOUaET KOHTPOJIbHbBIE MAaTepHUaIbl Il IPOBEICHHSI TEKYILEr0 KOHTPOJISI U TPOMEKYTOUHOMN
arrectanuu B popme audPpepeHINPOBaHHOTO 3a4eTa.

®OC pa3paboraHn B cooTBeTcTBHH ¢ DenepanbHbIM TOCYAapCTBEHHBIM 00Pa30BaTENbHBIM CTaHIAPTOM
cpexHero obumero obpazoBaHust M pabodell IPOrpamMMol 00I1eo0pa3OBaTENbHOH y4eOHON AMCLUILIHHBI

«XUMHUIY.

I1. PE3YJIbTATBI OCBOEHUSA JUCHUILIMHBIL, MOAJEXAIIEN ITIPOBEPKH

Kon u Ils1anupyemble pe3yabTaThl 0CBOCHHS TUCIHIIHHBI IHoka3zarenu
HAHUMEHOBaHUe OLIEHKHU
(popmupyembix Oo0mue JAucuunimHapHbie
KOMIIETEHIIM i

OK 01. Beibupars | JINUHOCTHBIE Pe3yJIbTATHI TOKHBI JMcuMIIMHAPHbIE TectupoBanue
CIIOCOOBI PEIICHUST | OTPakKaTh B YACTH: pe3yabTarhl 10JkHbI | [IpakTnyeckue
3a1a4 TPYAOBOr0 BOCIIUTAHUA: 0TpaKaTh: 3a/1aHus
npo(eCCHOHANLHON | — TOTOBHOCTB K TPY/Y, OCO3HAHHUE I1P6 01. VY CTHBIE OTBETBI
NEeSATEIbHOCTH LIEHHOCTH MacTepPCTBa, TPYyA0ao0ue; | ChOpMUPOBAHHOCTH Bomnpocs! k /I3
IIPUMCHUTECIIBHO K —  TOTOBHOCTB K aKTUBHOU HpeIICTaBJ'IeHI/If/’Il (0]
pasiIniHbIM IeATEIIPHOCTH TEXHOIOTHYECKON 1 XUMHYECKON
KOHTCKCTaM COIMaJIbHOW HAPaBJIEHHOCTH, COCTaBJIAIOLIEH

CIIOCOOHOCTh MHUIIMHPOBATH, €CTCCTBEHHOHAYYHOI

IUTAHUPOBATh U CAMOCTOSITENILHO
BBITIOJIHATH TaKYIO JESATEIbHOCTD;
— MHTEpeC K pa3INyHbIM cepam
npoecCUOHATLHOMN 1E€ATEIEHOCTH.
MertanpeameTHble pe3yJibTaThbl
JOJIZKHBI OTPAkKATh:
OsgiaieHHe YHUBepPCAJIbHBIMHU

KapTUHBI MUPA, POJIU
XMMHUU B TIO3HAHUH
SBJICHUM PUPOJIBI, B
dbopmupoBaHUU
MBIIUICHUS 1
KYJIBTYpBI JINYHOCTH,
ee QYHKIIHOHATBHOMN

y4eOHBIMH MO3HABATEIbHBIMH IpaMOTHOCTH,
NelCTBUAMMU: HEOOXOIUMOMN ISt
a) 0a30BbIe JJOTHYECKHE IeHCTBHS ! pCHICHUA

—  CaMOCTOSTEIbHO (POPMYIHPOBATH U
aKTyaJlu3UpoBaTh NMpoOiIeMy,

MPAKTUYCCKUX 3aaa4
" OKOJOTHUYCCKHU

paccMaTpuBaTh €€ BCECTOPOHHE; 000CHOBAHHOTO
—  YCTaHaBIIMBATh CYyIIECTBEHHBIH OTHOLICHUS K CBOCMY
3/I0POBBIO U

IMIPHU3HAK WX OCHOBAHUS JJIA
CpaBHEHHUS, KIIaCCU(PUKAIIUU U
00001IeHHS;

—  OINpeAemNsTh U AeSITeIbHOCTH,
3aJlaBaTh MapaMeTPhl U KPUTEPUH UX
JTOCTHKECHMUS

MPUPOAHOM Cpelie;
I1Po 02. Bnagenue
CHCTEMOM
XUMHYSCKHUX 3HAHHUH,
KOTOpasi BKJIIOYAET:

OCHOBOIIOJIATaroINe
—  BBISIBJIATH 3aKOHOMEPHOCTH U
MIOHSITHS
IIPOTUBOPEYHS B paCCMaTPHUBAEMBIX .
(XuMu4ecKuit
SIBJIICHUSX;
JJIEMEHT, aToM,
— BHOCHUTH KOPPEKTHBBI B
AIIEKTPOHHAS

JACATCIbHOCTD, OLICHUBATDH




COOTBETCTBHUE PE3YyJIbTATOB LIETISM,
OILICHUBATh PUCKU TOCIEICTBUN
NEeSATETbHOCTH.

0) 0azoBbI€ HCCIEN0BATEIbLCKHE

nelcTBUA:

— BJAJIeTh HaBBIKAMH Y4eOHO-
HCCIIEA0BATENIBCKON U IIPOEKTHON
JeSATEIbHOCTH, HABBIKAMU
paspereHus mpooieM;

—  BBISABIIATHh MPUYHNHHO-CJIC/ICTBCHHBIC
CBSI3U M aKTyaJIM3UPOBATh 3a7ady,
BBIIBUTATh THIIOTE3Y €€ PEIICHUs,
HaxOJIUTh ApPTyMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKIACHHUIA,
3a/1aBaTh MapaMeTPbl U KPUTEPUH
pelIeHus;

— aHaAJIM3HPOBATh MOIYUYCHHBIE B XOJI€
pellIeHus 3a1aui Pe3yIbTaThl,
KPUTHUYECKH OIEHUBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH
W3MCHCHUE B HOBBIX YCJIOBHUSX;

YMETb NEPEHOCUTH 3HAHUS B

MO3HABATEIIBHYIO U TIPAKTHUYECKYIO

00J1aCTH KU3HEICATCITLHOCTH.

000JI0YKa aToMa, S-,
p-, d-25eKTpOHHBIE
opOuTaIu aTOMOB,
WOH, MOJICKYJIA,
BaJICHTHOCT,
AJIEKTPOOTPHUIIATEIHHO
CTh, CTEIICHb
OKUCJICHUS,
XUMHYECKas CBA3b,
MOJIb, MOJISIPHAS
Macca, MOJISIPHBIH
00BbeM, yriIepoaHbIH
CKeJIeT,
(GyHKIIMOHATBHAS
rpymnmna, paaukar,
HU30MEPHSI, U30MEPHI,
TOMOJIOTUYECKUH Psi]I,
TOMOJIOTH,
YTIICBOIOPO/IBI,
KHCIIOPOJI- U
a30TCoepXKaIINe
COETMHEHUS,
OMOJIOTUYECKH
aKTUBHBIC BEIIECTBA
(YrJieBoibl, JKUPHI,
OeIKu), MOHOMED,
OJINMED,
CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBI
€ COeIMHEHHUSI,
KPUCTAIITNIECKAsT
peleTka, THIIbI
XUMHUYECKUX PEaKUi
(OKHCTHTEIIBHO-
BOCCTaHOBUTEIIHHBIE,
9K30-U
SHIOTEPMHUYECKHE,
PEaKIuu HOHHOTO
obmeHa), pacTBop,
AIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI,
ANEKTPOIUTHYECKAS
JTUCCOIIHAITNS,
OKHUCITUTETb,
BOCCTAaHOBUTETb,
CKOPOCTh XUMUYECKOU
pEaKIuu, XUMUIECKOe
paBHOBECHE), TEOPUU
U 3aKOHBI (Teopus
XUMHYECKOTO
CTPOCHUS
OpPraHNYeCKHUX




BenlecTs A.M.
byrneposa, Teopus
ANEKTPOJIUTUYECKON
JCCOLaluy,
MEPUOIUYECKUI 3aKOH
JI.. Menneneena,
3aKOH COXpaHEHUs
Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHM S3BIK
XUMUH,
(baxTonornuecKue
CBEJICHUS O
CBOMCTBaXx, COCTaBe,
MIOJIyYEHUH U
0e301macHoOM
HCII0JIb30BaHUU
BOKHENIINX
HEOPTraHUYECKUX U
OpraHUYEeCKUX
BELIECTB B OBITY U
MPaKTUYECKOU
JIeSITEIIbHOCTH
YEJI0BEKA;

I1P6 03.
c(hOpMUPOBAHHOCTh
YMEHUH BBISBIIATD
XapaKTepHbIE
MIPU3HAKU U
B3aUMOCBSI3b
W3Y4YEHHBIX MTOHATUH,
MPUMEHSATH
COOTBETCTBYIOILINE
MOHATUS TTPU
OTIMCAHUU CTPOCHUS U
CBOMCTB
HEOPTraHWYECKUX U
OpraHUYECKUX
BEIIIECTB U UX
[IPEBPAILCHU;
BBISIBIIATD
B3aUMOCBSI3b
XMMHUYECKUX 3HAHUM C
MOHSATUSMHU U
Mpe/ICTaBICHUSIMU
JIPYrux
€CTECTBEHHOHAYYHBIX
IIPEIMETOB;

I1P6 04.
c(hOpMUPOBAHHOCTh
YMEHUH UCIIOIb30BAThH
HaVMEHOBAHMS




XUMHYECKHUX
COCIMHEHUN
MEXIYHAPOAHOTO
COI03a TEOPETUYECKOMN
Y IPUKJIAAHOW XUMUU
Y TPUBUAIbHBIC
Ha3BaHUs BAXKHEUIINX
BEIIECTB (ITUJICH,
alEeTUJIeH, [IIULEPHH,
dbenom,
dbopmanberusm,
YKCYCHasl KMCJIOTA,
[JIMLWH, YTapHBI ras,
YIJIEKUCIIBIN Ta3,
aMMUaK, raiieHas
U3BECTb, HETallIeHAast
U3BECTh, TUTHEBAA
coJia ¥ Ipyrux),
COCTaBIIATh (POPMYJIbI
HEOPraHWYECKUX U
OpraHUYECKUX
BELLECTB, YPABHEHUS
XUMHYECKUX PEAKIUH,
OOBSACHATH UX CMBICT;
MOATBEPKIATH
XapaKTepHbIE
XUMHYECKHE CBOMCTBA
BEILIECTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMH U
3alMUCsMU YPaBHEHUIN
XUMUYECKUX PEAKIUH;
I1P6 05.
c(hOpMUPOBAHHOCTh
yMEHUI
yCTaHaBIIMBATh
MIPUHAIC)KHOCTh
M3YYEHHBIX
HEOPTraHWYECKUX U
OpraHUYECKUX
BELIECTB K
OIPEEIIEHHBIM
KJlaccaM U rpynmnam
COE€IUHEHUH,
XapaKTepU30BaTh UX
COCTaB U BaKHEUIIINE
CBOMCTBA; ONIPEACIIATH
BH/JIbI XUMHYECKUX
cBs3el (KoBaJeHTHas,
MOHHAs,
MeTaJlIn4ecKasi,
BOJOPOJIHAs ), TUIIBI




KPUCTaJNTHICCKUAX
PEILIETOK BEIIECTB;
KJaccu(puIpoBaTh
XHUMUYECKHE PEaKLINH;
I1P6 07.
c(hOpMHUPOBAHHOCTH
YMEHUH MPOBOJHUTH
pacyeTsl 1o
XUMHUYECKUM
bopmynam u
YpaBHEHHSIM
XUMHUYECKUX PEAKIIUI
C HCIIOJIb30BaHHEM
(bU3HYECKUX BETNYHH,
XapaKTePU3YIOIIUX
BEIIIECTBA C
KOJINYECTBEHHOMN
CTOPOHBI: MacChI,
o0bema (HOpMaJbHbIE
YCIIOBUSI) Ta30B,
KOJINYECTBA
BCIIICCTBA,;
UCTIOJIb30BaTh
CHUCTEMHBIC
XUMUYECKHE 3HAHUS
JUTSE IPUHSATHUS
pelIeHnil B
KOHKPETHBIX
KH3HEHHBIX
CUTYAIIHSX,
CBSI3aHHBIX C
BEIIECTBAMH U UX

MIPUMEHEHUEM.
OK 02. JIMYHOCTHBIE Pe3yJIbTATHI J0JIAKHBI JAucuunimHapHble
Hcnonw3oBath 0TPaXaTh B YACTH: (mpeaMeTHBbIE)
COBPEMEHHBIE HEHHOCTH HAYYHOI'0 NO3HAHUS: pe3yJbTaThl U
CpCAcTBa NOMCKa, — c(opMUPOBAaHHOCTh MUPOBO33PEHUS, | HOJIKHBI OTPAKATh:
aHanmmMsa u cootBercTByotero coppemenaomy | IIP6 06. Bnanenue
HHTCpIpCTalluN YPOBHIO pa3BUTHS HAYKU U OCHOBHBIMH
HHpOpMALNU 1 OOILECTBEHHO MTPAKTUKH, METOIaMH Hay4YHOT'O
nH(pOpMaIIUOHHBIE OCHOBaHHOTO Ha JHAJIOTe KYIBTYP, MMO3HAHMS BEIIECTB U

TEXHOJIOTUH IS
BBITIOJIHCHUA 3a1a4
npodeccnoHaNbHOM
JeSITETIbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEro MeCTa B MOJIUKYJIbTYPHOM
MHpE;

COBEpUICHCTBOBAHHE SI3IKOBOM U
YUTATENBCKON KYJIbTYPBI KaK
CPEACTBA B3AaUMOJCHUCTBUS MEKIY
JIIOAbMHA Y ITIO3HAHUA MHUpPaA.

MertanpeameTHbie pe3yJibTaThl
JAOJIKHBI OTPAKATh:
OsJaieHne YHUBEPCAJIbLHBIMH
Y4eOHbIMH N103HABATEIbHBIMH

XUMHUYECKHX SIBICHUN
(mabmroieHue,
U3MEpeHue,
IKCIIEPUMEHT,
MOJICTTHPOBaHHE);
I1P6 07.
c(hOpMUPOBAHHOCTh
YMEHUH MTPOBOJIUTH
pacyeTsl 1o
XHUMHYECKUM
bopmynam u




NeHCTBUAMM:
B) padoTta ¢ nHdopmManmeii:

BJIaJICTh HaBBIKAMH MOJTYyYCHHUS
nHGOPMAIIUY U3 HCTOYHHKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIIBHO
OCYIIECTBIISITH MIOUCK, aHAIIU3,
CUCTEMAaTH3AIMIO U UHTEPIPETAIIIO
WHGOPMAIIMY PA3ITUYHBIX BHIOB U
(dhopM mpeIcTaBICHHUS,

CO3JIaBaTh TEKCTHI B PA3HYHBIX
dbopmarax ¢ y4eToM Ha3HaYCHUS
nH(OPMAIINY U TIEJICBOI ayAUTOPHH,
BBIOMpAs ONITUMAIIbHYIO (hopmy
MIPEJICTABJICHUS U BU3YyaTH3aIiH;
OLICHUBATh JJOCTOBEPHOCTb,
JIETUTUMHOCTh HH(POPMAIINH, €€
COOTBETCTBHE IMPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

BJIaACTb HAaBbIKaAMHU pacCliO3HaBaHHUA U
3alIMThl KHPOPMAIINH,
UH(OPMAIMOHHOK 0€30MacHOCTH
JMYHOCTH.

YpaBHEHUSAM
XUMHUUYECKUX PEAKIIUI
C UCMOJIb30BaHUEM
(bU3HYECKUX BEIINYHH,
XapaKTepU3yIOIIUX
BELIECTBA C
KOJIMYECTBEHHOMN
CTOPOHBI: Macchl,
o0bema (HOpMalIbHbBIS
YCJIOBHSI) Ta30B,
KOJIMYECTBA
BEIIIECTBA;
UCIIOJIb30BATh
CUCTEMHBIC
XUMHYECKUE 3HAHUS
JUTS TIPUHSTHS
pellIeHn B
KOHKPETHBIX
JKU3HEHHBIX
CUTYaIUsX,
CBSI3aHHBIX C
BEIECTBAMH U UX
MIPUMCHCHHUEM;

I1P6 08.
c(hopMUPOBAHHOCTH
YMEHHH MJIaHUPOBATh
Y BBITIOTHSTH
XUMUYECKUN
OKCIIEPUMEHT
(mpeBpareHus
OpPTaHNYECKHUX
BEIIIECTB MPU
HarpeBaHuw,
MOJIy4YeHHUE dTUIICHA U
M3y4eHHE ero
CBOICTB,
KauyeCTBCHHBIC
peaxiuu Ha
QJTBJICTH]IBI, KpaXMall,
YKCYCHYIO KHCIIOTY;
JleHaTypaius 0eJIKOB
MIPY HarpEeBaHUU,
[[BETHBIC PCAKITUU
0€JIKOB; MPOBOAUTH
PCaKIUu HOHHOTO
oOMeHa, OIpeneaTh
Cpey BOJTHBIX
pacTBOpOB,
KadeCTBCHHBIC
peakiuu Ha cynbdar-,
KapOOHaT- U XJIOPU/I-
aHMOHBI, HA KATHOH




aMMOHWSI;, pelaTh
AKCIIEPUMEHTATIbHBIC
3aJ]auy 10 TeMaM
"Meramibl" 1
"Hemeramis") B
COOTBETCTBUH C
NpaBUIAMU TEXHUKH
0e30macHOCTH pU
oOpareHuu ¢
BEIIECTBAMH U
J1a00paTOPHBIM
obopynoBaHueM;
NPECTaBIIATh
pe3yIbTaThI
XHUMHAYECKOTO
IKCIIEPHMEHTA B
dbopme 3anucu
YpaBHEHUH
COOTBETCTBYIOIIUX
peaxkuu u
dbopmynupoBaTh
BBIBOJIbl HA OCHOBE
3THX PE3yJIbTaTOB;
I1P6 09.
c(hopMUPOBAHHOCTH
YMEHUS
aHAITM3UPOBATh
XHUMUYECKYIO
uH(popMaInIo,
MOJTy4aeMyto 13
Pa3HBIX UCTOYHUKOB
(cpencTB MaccoBoi
uH(popMalnu, CeTh

WuTepHer u npyrue).
OK 04. JIn4HOCTHBIE Pe3yJIbTATHI H0JIKHbBI JucuuniMHapHbIe
DddexTuBHO OTPaKATH B YACTH: (mpeaMeTHBbIE)
B3aUMOJICHICTBOBATh | FPAKAAHCKOr0 BOCIIMTAHUS: pe3yJabTaThl |

U paboTarth B
KOJIJICKTHBE U
KOMaH/1e

— TOTOBHOCTb BECTH COBMECTHYIO
NeSTeTLHOCTh B MHTEpECcax
Ipa)IaHCKOTO OOIIECTBA;

— YMEHME B3aUMOJICHCTBOBATH C
COIMAIbHBIMA UHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIHSIMH U
Ha3HAYCHHUEM.

MeTtanpeameTHsblie pe3yJabTaThl

JAOJIKHBI OTPAXKATD:

OByaieHue YHHBEPCAJIbHBIMH

KOMMYHHKATUBHBIMH /I CTBUSIMH:

0) coBMecTHas 1eSITeJIbHOCTD.!

— TIOHUMATh U UCIOJIb30BaTh
MPEUMYIIIECTBA KOMaHIHON U
WHIUBUAYAIBHON paboTHI;

JAOJIKHBI OTPAKATH:
I1P6 08.
c(hOpMUPOBAHHOCTh
YMEHUH IIJITaHUPOBATh
Y BBITIOTHSTH
XUMHUYECKHI
AKCIIEPUMEHT
(mpeBpareHus
OpraHUYECKUX
BEIIIECTB MIPHU
HarpeBaHuH,
MOJIy4YEHHUE STUJIEHA U
U3Y4YEHHUE ETO
CBOICTB,
KaueCTBEHHbIE




— TPUHUAMATh LIEJIN COBMECTHON
JESTEIIbHOCTH, OPTaHU30BBIBATh U
KOOPJIMHHUPOBATh IEUCTBUS I10 €€
JOCTUKCHHIO: COCTaBJIATh IIaH
JNEUCTBUN, pacIpenessaTh PO C
Y4€TOM MHEHHUH y4aCTHUKOB
00CyXI1aTh pe3yabTaThl COBMECTHON
paboTHI.

Osgi1aieHHe YHHBePCAJIbHBIMHU

peryJisTHBHBIMH 1CHCTBUSAMU:

r) NIpUHSATHE ce0s ¥ APYTUX JHOJeH:

— IPUHHAMATh MOTHBBI U APIYMEHTBI
JOPYTHX JIIOIEH IIPYU aHAIN3E
PE3yJIbTAaTOB JI€ATEIbHOCTH;

— IpHU3HABATh CBOE IIPABO U IPaBO
APYTUX JII0JIed Ha OLIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUD C

MO3ULUH IPYrOro 4ejI0BEKa.

peaknuu Ha
alTbJICTUJIbI, KpaXMaJl,
YKCYCHYIO KHCJIOTY;
JeHaTypanus OSIKOB
NIpU HAarPEBaHUH,
[[BETHBIC PEAKITUU
0E€JIKOB; MPOBOIUTH
PEaKIuu HOHHOTO
oOMeHa, OIpeeliATh
Cpey BOJIHBIX
pacTBOpOB,
KaueCTBEHHBIC
peakiuu Ha cyiabgar-,
KapOOHAT- U XJIOPUJ-
AHHOHBI, HA KATHOH
aMMOHHUS;, peIIaTh
IKCIICPUMCHTAJIbHBIC
3aJ]auu 110 TeMaM
"Mertamibl" 1
"Hemeramis") B
COOTBETCTBHUH C
NpaBUJIAMU TEXHUKU
0€301acHOCTH NIPU
oOpareHuu ¢
BEICCTBAMH U
J1a00paTOPHBIM
000pyI0BaHUEM;
NIPECTABIIATh
pe3yIbTaTHI
XHUMHUYECKOTO
IKCIIEPHMEHTA B
dbopme 3amnucu
YpaBHEHUU
COOTBETCTBYIOIIUX
peakuui u
dbopmynupoBaTh
BBIBOJIBI HA OCHOBE
ATHUX PE3yIbTATOB.

OK 07.
ConeiicTBOBaThH
COXPaHEHUIO
OKpYy>Karolen
CpeIbl,
pecypcocOepexeHu
10, IPUMECHSTh
3HAHUS 00
HW3MEHCHHUH
KJIUMaTa,
MIPUHIATIBL
OepexKIMBOTO
MIPOU3BOJICTBA,
3pPEKTUBHO

JInuHOCTHBIE Pe3yJIbTATHI 10KHbBI

OTPaKATH B YACTH:

IKOJIOTHYECKOr0 BOCTIMTAHUS:

— chOpMUPOBAHHOCTH IKOJIOTHIECKON
KYJbTYpbI, TOHUMaHUE BIUSHUS
COLIMAJIbHO-3KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE PUPOTHON
Y COIIMANIBLHOU Cpefibl, 0CO3HAHUE
rJ100aTBHOTO XapaKkTepa
IKOJIOTHUECKUX TPOOIIEM;

— IUJTAHUPOBAHUE M OCYIIECTBICHUE
JIEWCTBUI B OKPYKAIOIIEH Cpelie Ha
OCHOBE 3HaHUS LIENEN YCTOMYUBOTO
pPa3BUTHS YEIOBEUECTBA;

JucuuninHapHble
(mpeameTHbIe)
pe3yJbTaThbl U
JAOJIKHBI OTPaKATh:
I1P6 01.
c(hOpMUPOBAHHOCTh
MPEJCTABICHUI: O
XUMHYECKON
COCTAaBIISTIONIEH
€CTECTBEHHOHAY4YHOHN
KapTUHBI MUDPA, POJIH
XVUMHH B I03HAHUU
SIBJICHUI MPUPOJIBI, B
dbopmupoBaHUU




JIENCTBOBATE B

— AKTHUBHOE HENPHUATHE JACHUCTBUM,

MBIIIJICHUS U

YpE3BBIYANHBIX MPUHOCSIINX BPEI OKPYKAOIIEH KYJIBTYpPBI JUYHOCTH,
CUTYyaLUX cpene; ee (PYHKIIMOHAJIbHON
— yMEHHE IPOrHO3UPOBATh IPaMOTHOCTH,
HeOIaronpusTHHIC SKOJIOTHUECKHUE HEOOXOIMMOM 115t
MOCICACTBUA NPEANTPUHUMACMBIX PCHICHUA
JEUCTBUM, IPEOTBPALIATh UX. MPaKTUYECKUX 3a1a4
Meranpeamernblie pe3yJibTaTbl U 3KOJIOTUHCCKU
JIOJGKHBI OTPAKATh: 000CHOBAHHOTO
OBiageHne yHHMBepPCaJIbHbIMH OTHOLLIEHHUS K CBOEMY
y4eOHBIMH MI03HABATEIbHBIMHU 3M0POBBIO 1
AeliCTBUAMH: MPUPOAHON CpelIE;
B) padoTa ¢ uHpopmauueii: I1P6 10.
YCIIONIB30BATh CPEICTBA copMHPOBaHHOCTH
MH(OPMALMOHHBIX U YMEHUH coOI01aTh
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B IIpaBHIIa
pELICHUU KOTHUTUBHBIX, 9KOJIOTUYECKU
KOMMYHHMKAaTHBHbBIX U OPraHU3alMOHHBIX 11eJ1EC000pazHOro
3aj1au ¢ coOMoieHueM TpeOoBaHUI OBEICHUS B OBITY U
SPrOHOMHUKH, TEXHUKH O€30IaCHOCTH, TPYAOBOM
TUTUEHBI, pecypcocOepexenus, ACATCIIPHOCTH B LICTIAX
IIPaBOBLIX UM OTUYCCKUX HOPM, HOPM COXpaHCHHU: CBOCTO
nH(GOPMaILMOHHON O€30MaCHOCTH. 30POBRA U
OKpY’KaroIlen
IIPUPOJHOM CPEJIbI;
YYUTBIBATH ONACHOCTH
BO3JICHCTBUS Ha
JKUBBIEC OPraHU3MBI
OIIPEIETIEHHBIX
BEILECTB, TIOHUMAs
CMBICJI ITOKa3aTeNs
MpeaEIbHON
JIOITYCTUMOU
KOHILICHTpAlUU.
IK.1.3. — OCHOBHBIC NPHUHIIMITBI CO3/IaHUsI OOBEKTOB | — pa3pabaThiBaTh
Peann3oBhLIBaThH 0asbl JaHHBIX; 00BeKTHI 6a3bl JAHHBIX,
6agy JAHHBIX B — CHHTaKCHUC M OCHOBHBIC MTPUEMBI PaOOTHI ¢ | TaKWe KaK TAOJIHIIHI,
KOHKDETHOI SQL; MHJIEKCHI U CBSI3U
CUCTEME — MCTOJbI OITUMU3AIINHN 3aIIPOCOB U MCKAY HUMU;

yIpaBiieHUs 0a3aMu
TAaHHBIX

TIOBBIIIICHHS TTPOU3BOUTEIHHOCTH 0a3bl
JIAHHBIX;

— OCHOBHBIC TTPHHIIUIIBI YIIPABJICHUS
JTAHHBIMU ¥ 00CTYKUBaHUsI 0a3bl JAaHHBIX;

— OCHOBHBIE IPUHIUTIBI paboThl NoSQL 6a3
JIAHHBIX U UX MOJIEJICH JaHHBIX;

— IpeuMmylnecTBa U Hegoctatku NoSQL
TEXHOJIOTUH 110 CPAaBHEHMIO C
PENANNOHHBIMEU 0a3aMH JTaHHBIX;

— METOJIbI OITUMHU3ALIUN
npousBoauTeabHOCTH NoSQL 0a3 JaHHEIX;
OCHOBHBIC ITPUHIIMIIBI YIIPABJICHUS JaHHBIMH
u obciyxxkuBanus NoSQL 6a3 maHHBIX.

— MPOrpaMMHpPOBATH U
C0371aBaTh XpaHUMbIC
MpoLEeAypPhl, PYHKIUHU U
TPUTTEPHI JIS
00paboTKM TaHHBIX;

— YIpPaBJIAThH JaHHBIMH
B 0a3e JaHHEIX,
BKJIIOYasi BBOJI,
O0OHOBJIEHHUE U y/IaJICHHUE
JTAaHHBIX;

— ONTUMU3UPOBATH
3aMpoChl ¥ IPOBOIUTH
MOHHUTOPHHT
MPOU3BOAUTEIHLHOCTH
0a3bl JaHHBIX;




— paborats ¢ NoSQL
0a3aMM TaHHBIX;

— WCIOJb30BATh
3aIpoChl I PabOTHI C
nmaHHbeIME B NoSQL
0asax JaHHBIX;
ONTUMHU3HUPOBATH
MPOU3BOAUTEIHLHOCTh
NoSQL 6a3 maHHbIX.
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Bonpocs! 1J11 NIPOBEPKU TEOPUTHYECKHUX 3HAHU M.

Ilepeuncnnure OCHOBHBIE TOHATUS XUMHUU.

Kak otnmnuunth ¢pusnyeckoe sBIEHUE OT XUMUYECKOTO?

Ha3zoBute Tunsl xumuueckux ¢popmyin. [lpuBeaure npumepsl.

CdopmynmpyiiTe OCHOBHbBIE KOJIMYECTBEHHbBIE 3aKOHBI XUMHUH U OOBSCHUTE  MX C TOUKHU 3PCHUS
ATOMHO-MOJIEKYJIIPHOI'O CTPOEHUSI.

B ueMm oTiinune hopmMyIupoBKH MepuoandecKoro 3akoHa, fanHou JI. 1. MenaeneeBbiMm,
OT COBPEMEHHOM (HOpMYyTHUPOBKHU?

Kakue cBoiicTBa XUMHUYECKUX JIEMEHTOB U3MEHSIOTCS MEPUOINYECKU?

[Toxaxxute Ha IpUMEPE CBOMCTB IIETOYHBIX METAJIIOB U IAJIOTEHOB 3aKOHOMEPHOE U3MEHEHNE
UX CBOMCTB.

[TpoBenuTe 0630p cTpyKTYypHl Ileprnoandeckoil CHCTEMbl XUMHYECKHX 3JIEMEHTOB.
[Tokaxkute B MEpUOANYECKON CUCTEME MEPUObl XUMUUYECKUX 3JIEMEHTOB U OOBSICHUTE
M3UYECKUI CMBICI IEPUO/A.

[TokaxkuTe B MEPUOANYECKON CUCTEME TPYIIbl XUMUYECKUX 3JIEMEHTOB U OOBSICHUTE
(bU3NIEeCKU CMBICIT ICTICHUS DJIEMEHTOB Ha TPYIIIBI U TIOATPYIIIIHL.

Yem xapakTepusyroTes S-, p-, d- u f-anementsi?

Cdhopmynupyiite orpeeieHue MOHITUS «aTOM.

W3 kakux 4acTHIl COCTOUT aToM?

ChopmynupyiiTe onpeeieHue MOHITHS «OPOUTAIEY.

CKOIBKO MPOCTPAHCTBEHHBIX OPUEHTALIMNA BO3MOXKHO JIJIS S- M P-2JIEKTPOHOB?

Kakumu napameTrpaMu xapakTepu3yeTcsi COCTOSIHUE 3JIEKTPOHA B aToMe?

Kak ompenenuth MaKCUMaIbHOE YUCIIO SJIEKTPOHOB Ha KaKJOM YpOBHE aTtoMa?
Cdhopmynupyiite orpeneneHue MOHITUAS «XUMUYECKAst CB3bY.

Oxapakrepu3yiiTe KOBaJCHTHYIO CBs3b. Kakue BUIbI KOBAJIEHTHOM CBSI3U BaM H3BECTHBI?
[IpuBenuTe MpUMEpBI.

Cdopmynupyiite onpeaeneHne NOHITUS «IIEKTPOOTPULIATETIBHOCTH.

Oxapakrepusyiite n- U 6-cBsi3u. [IpuBennuTe npuMepsl.

OOBscHUTE MEXaHU3M 00pa30BaHMs JOHOPHO-aKIENTOPHOM CBS3H.

Kakue coenrHenns Ha3bIBAlOTCS KOMIUIEKCHBIMU? [IpuBeuTe npumepsl.

VYkaxure 00J1acTH MPUMEHEHHsI KOMIUIEKCHBIX COeIMHEHUN Ha KeJIe3HOI0POKHOM TPaHCIIOpTe.
KakoBa xapakTepucTrka HOHHOM cBsI3U?

Kakue coenrHeHns OTHOCATCS K MOHHBIM? [IpuBenuTe npumepsl.

Kak Oyner n3MeHATcs CHOCOOHOCTh 3JIEMEHTOB K 00pa30BaHUI0 METAINTNYECKON CBA3H?
OxapakTepu3yiiTe 0COOEHHOCTH BOJIOPOIHON CBSI3H, €€ BIMSHUE Ha CBOWCTBA BELIECTB.
HazoBure arperatubie coctosinus BeuiecTs. [IpuBeante npumepsl.

YeMm oTiMyaroTcs aMopQHbIe BEIECTBA OT KPUCTAIIOB?

. Ha KOHKPCTHBIX IMPUMEpPaxX NOKaAXKUTEC 3aBUCUMOCTDb CBOICTB BCIICCTB OT TUIIA KPUCTAJTITIMYCCKUX

peleToK. YKaXuTe 00JacTH X UCIOJIb30BaHUs B TPO(PECCUOHATBHON 1EATEIbHOCTH.
Cdopmynupyiite onpeaeneHne NOHITUH «PacTBOP», «PaCTBOPUTEIH.

[lepeuncnrre U3BECTHBIE BaM BUJbI pACTBOPOB.

Yto nokaspIBaeT pacCTBOPUMOCTH BeliecTa?

Cdopmynupyiite orpeneneHue NOHATUS «TEMIOBON 3P PEeKT pacTBOPEHUS.
Chopmynupyiite onpeaeneHne NOHITHS «KOHIIEHTPAIUS pacTBOPay.

[Tepeuncnure OCHOBHBIE CIOCOOBI BHIPAXKEHUSI KOHLIEHTPALIMH PACTBOPOB.

Kakwue BemecTBa Ha3bIBalOTCS 3JIEKTPOJIUTAMU U HednlekTponuTamu? [lpuBenure npumepsl.



Kputepun onieHKH 0TBETOB

Oyenka Kpumepuu

S «OTIL» OTBeT NOoNHBIN U NPAaBUIbHBIA HA OCHOBAHUM W3YYEHHBIX TEOPUIi; MaTepHa
U3JI0’KEH B ONPEICICHHON JJOTHYECKON IIOCIEA0BATENBHOCTH, IUTEPATyPHBIM
SI3BIKOM: OTBET CAMOCTOSITEIIbHBIN.

4 «xop.» OTBeT NONHBIN U NPAaBUJIbHBIA HA OCHOBAHUM N3YYCHHBIX TEOPUI; MaTepHall

U3JI0KEH B ONPEIEICHHON JIOTHYECKON IT0CIIEN0BATEIBbHOCTH, IIPA 3TOM JOIIYLICHBI
JIBE-TPU HECYILECTBEHHbIE OIINOKH, UCIIPABIEHHBIE IO TPEOOBAHUIO
IIpenoiaBaTels.

3 «yIOBI.»

OTBeT MOHBIN, HO MPU ATOM JIONYIIIEHA CYIIIECTBEHHAS OIIMOKA, MJIM HETIOTHBIMH,
HECBSI3HBIN.

2 «HEeYyI.»

[Ipu oTBeTe 0OHApPYKEHO HETIOHUMAHKE CTYIEHTOM OCHOBHOI'O COJIEP>KaHuUs
y4e0HOro MaTepuasa Wid AOMYIIEHbI CYIIECTBEHHBIC OIUOKH, KOTOPBIC CTYJCHT HE
CMOI MCIIPABUTh IIPY HABOJALIMX BONPOCAX IIPEIIOAABATEII.

2. [IpakTHyeckue 3aaHus.

Paznen 1. TeopuTuyeckne 0CHOBbI XMMHUU

Tema 1.1.0cHOBHBIC XUMHYECKHE ITOHATHUS U 3daKOHBI, CTPOCHUEC ATOMOB XUMHUYCCKHX 3JICMCHTOB

1. CocraButs GpopMyJIbl BEICHINX OKCHIOB 3JIEMEHTOB ¢ MOPSAAKOBBIM HoMepoM: 1)14, 34,

412) 75, 16, 3) 33, 50, 40 4) 6, 35, 24 5) 21, 25, 32
Tema 1.2 CtpoeHue BeliecTBa U NpUpoia XMMUUECKOH cBsi3u. MHOroodpasue BelecTs

1. CoctaButh MONEKYISIpHBIE POPMYJIIBI OKCUIOB, MOJANUCATh XapaKTep OKCUAa U
COCTaBUTH (HOPMYJTy COOTBETCTBYIOIIETO THAPOKCHIA

1) a30Ta CO CTENEeHBI0 OKUcIeHus +1, +2, +3, +5
2) X10pa co CTeNeHbIo OKucnenus +1, +3, +5, +7
3) MapraHma co cTeneHbl0 OKUCIeHus +2, +3, +4, +7

2. PaCHpeHeHI/ITL JaHHBIC BCIICCTBA B Ta6J'II/II_Iy COr1aCHO UX THHYXHMHHGCKOﬁ CBs3H.

CBA3b NoJIApHAasA

Honnas KoBanenTtHas KoBanentHas nenomnsipHast Merauinueckas

MgClz, Hz, CO2, Nalz, HF, Al, ZnO, Fe, Brz, CasN2, Oz, SOz, HBr, Al>S3,
CuSn(cmnan)

3. Ilpon3BeiuTe COOTBETCTBHE:

Bunger cBs3n BemntectBa
1.KoBanenTHas HenossipHas A) Xunopun KanbIus
2.KoBaneHTHas noJsipHas b) ®top

3.MoHHas B) Hunx

4 Metannnyeckas I') Ammuax




5.Bopoponnas

J)Anerunen

E) Oxcun 6apust

Temal.4.Knaccudukanys, 1 HOMEHKIIATypa HEOPTaHUYECKHUX BEIIECTB

1. JlaiiTe Ha3BaHUs CIEAYIOIIUM COCAMHEHUSIM:

LiO MnO Allz Cr2Sz ZnH2 AgsSi CasN2 CO,, CaO P20s CCls NaBr FeS MgH2 AlsC3
KsP MnO; Fe;03 Cl,0O KCI MgF. CrS CaH> SiH4 K4C CaszP2 Na,O CuO N203 Mn20O7 LiF
PCls HgBr Ag.S CuS HCI NasSi AIN LisP Cr203 As:Os NO2 B2O3 BaCl, PBrz MnS
PHs LiH Ba;C AlsSiz NasP N2O  SiO2 MgO CrF2 K2S CHs PbO Au203 NH3 CaS N20s
HgO AIP

2. Bemmucartb OTACIBHO OKCHUJBI, OCHOBAHHA, KUCJIOTHI U COJIN. I[aTI) Ha3BaHUII.

A b B r pi| E XK 3
1 |Na2O | NaOH | CO2 SOs MgO HNOs; | Ba(OH) CO MnO;
2
2 [SiO2 Zn0O H3POg4 Ag.0 N203 CrOs MnO HF H2Si03
3 |H2SO4 | CO2 Ca(OH), | BeO LiOH CrO Mn203 SO3 SiO;
4 |AIO3 [ BaO MgCO: Cu(OH) | ZnO Cr,03 | HMnOq4 Ca(OH)2| K3PO4
2
5 |NO HNOsz | MnO NO- HCI H.SOs | NO2 FeO P20s
6 |MgSOs4| SO2 Cl20s H2SiOs | AI(NOz)3 | CO NO AL,Osz | BaO
7 |FeO K2COs3 | Fex03 Hg(NO3)2| CaO Ba(OH)2[ Ag2SO4 PbSOs | AgOH
3. Breimucars oTaenpHO Oe3pa3inyHble, OCHOBHBIE, KUCIOTHBIE M aM(OTEepHBIE
OKCH/IBI:
A B B r i E K 3 "
1 [ Na2O | CaO CO: SOs MgO N 203 | BaO CO MnO;
2 | SiO2 | ZnO P20s Ag.0 N203 CrOz [ MnO MnO> NO
3 | SO2 CO2 CaO BeO Li 20 CrO Mn20Os | SO3 SiO2
4 | AlO3 | BaO SeO2 CuO ZnO Cr03 | MnO2 | CaO CrOs
5 | NO N 203 MnO NO- Na.O SO3 NO; FeO P20s
6 | MgO | SO2 Cl20s | SiO Al0; | CO NO AL203 BaO
7 | FeO SOs Fe2Os [ HgO Ca0O BaO | Ag20 SOs PbO
4. BeIlicaTh HEPACTBOPUMBIC OCHOBAHUS U IIENOUYH. [laTh Ha3BaHUSL.
A b B T 1 E K 3 7
1 | Na NaOH | CO2 SOz Mg(OH)2| HNOs | Ba(OH). | CO Cu(OH):
SO4




CSOH | Cu(OH)o| HsPOs [ NaOH [ N:0s | Cr(OH)2| MnO KOH | H.SiOs

H2S04| CO2 Ca(OH)2| BeO LiOH CrO Sr(OH). | SO3 Sr(OH):

Al2O3 | Ba(O MgCO: | Cu(OH). | ZnO Cr203 [ HMnOs | Ca(OH)2 | KsPO4

H)2
LiOH | HNOs; | Mn(OH2| NaOH HCI CsOH | Fe(OH), | FeO P,0s
MgSO| SO, LIOH | H:SiOs | AI(NOs)s| CO NaOH | AL BaO
4 Os
Cu(O | KoCOs | Fe20s | Hg(NOs)2| Ca(OH). | Ba(OH)2| Ag2SO4 | Ba(O KOH
H)2 H)2

Tema 1.5. Tunbsl XUMUYECKUX peaKUi

3azayl Ha COCTABJICHUE YPABHEHUM PEaKLM: COCTUHEHUS, 3aMELICHMS], Pa3JI0KEHNUs,
oOMeHa W peakuuii ¢ ydacTHEeM KOMIUICKCHBIX COCJMHEHHH (Ha Tmpumepe
I'MJIPOKCOKOMIUIEKCOB aJIFOMUHUS U LINHKA); OKUCIIUTEIBHO- BOCCTAHOBUTENBHBIX PEAKLUH C
HCIOJIb30BAaHUEM METO/A JIEKTPOHHOIO OajlaHca; ¢ y4acTHMEM KOMIUIEKCHBIX COEIMHEHUN

(Ha mpuMepe THIPOKCOKOMIUIEKCOB aTFOMUHUS U IIMHKA)

1. Peak1ueii 3aMeieHNs IBIISIETCSA
a) rOpeHue BOJOPO/1a B KUCIOPOJIE;
0) BoccTanoBienue okcuaa meau (1) Bomopomom;
B) B3aUMOJIEHCTBHUE I'MIPOKCHU/IA KAJIUsSl C CEPHOM KUCIIOTOM; T)
TEpMHUUECKas AeTUApaTalus TMIPOKCHIA [IMHKA.

2. Peakuus, ypaBHeHne kotopoil CaO+C0O2=CaCOg3,Ha3bIBaeTCs peaKkuen
a) COe/IMHEHUS; 0) pa3loKeHus; B) OOMeHa; T') 3aMEIICHHUS.

3. B3aumopeiicTBie ruipoKcua Kalblus ¢ COJSTHOM KHCIOTOM - 9TO peaKIus
a) COeTMHEHUS; 0) pa3noXKeHHUS; B) 0OMe€Ha, T') 3aMeIIeHUs

4. YKaxuTe PCAKIUI0, KOTOpPAasa ABJIACTCA peaKHHGﬁ Pa3I0XKEHUA U UACT CU3MCHCHHUEM OKHCIICHUA:

a) Cu(OH)z = CuO + H20: 8) 2KNO3=
2KNOz+0;; 6) 6) CuO + H2 = Cu+ H20: 1) CaCOs = CaO
+ CO;

5. Hanummre peakuuu, yKaKuTe TUIT peaKIIUU:
a) pa3ioXKEeHMUs YrOJIbHOU KUCIIOTHI; B) paznoxkeHus rugpokcuna meau(Il);

6) MOJIYYCHHA aMMHaKa U3 IMPOCTHIX BCIUICCTB, F) B3aHMOJICHCTBHE a30Ta C KHCJIOPOJAOM

6.Hanummre peakuuu, yKa)xuTe TUI PEaKIUu:

a) KEeJIe30M U Cepoi; B) OKCHJIOM OapHsi U OKCHUIIOM
cepei(IV); 0) OapueM U cepHOI KUCI0TOM;T) okcuaa cepol (IV) u
KHUCIIOPOAOM;

7. YpaBHsiiTe peakliuu METOJIOM JIEKTPOHHOro OanaHca. PacctaBbTe KO GUIIMEHTHI




a) HI + H2SO4 — 12 + H2S + H20
6) H2SO4 + Cu20 — CuSO4 + SOz + H20

B) HNO3 + FeO — Fe(NO3)z + NO + H20

r) KNOsz + Al + KOH + H20 — NH3z + K[AI(OH)4]
1)KMnO4 + H2O — K2SO4 + MnSO4 + HoSO4+ SO2
e) KoCr207 + HoSO4 — KoSO4 +Cr2(S04)3 +H20

Tema 1.6. CKopoCTh XUMHUYECKHX PEaKIUi. XMMUYECKOE pABHOBECUE
-3a/1a4u 1o Teme "CKOpOCTh XUMHYECKUX peakiui”

1.Ckopoctb HekoTopoit peakiuu mpo 20 0 C cocrapsier 0,016 momnb/n-c , a mpu Temrepatype 500
C 0,128 momnp/n-c. Onpenenurte TeMnepaTypHblil KOAQGUIMESHT TaHHON peaKIuH.

2.ITpu Temneparype 350 C peakuus 3akanuuBaercs 3a 14 20 mun. Kakoe Bpemst motpedyercs s
3aBepiieHus peakuuu npu 650 C, ecnu ee TemnepatypHbiil koddduirent pasen 27?

3. TemneparypHsblii koadduiment peakiuu paBeH 2. Ha ckoabko rpaaycoB HaJl0 YMEHbBIIUTh
TeMIIepaTypy, YTOOBI CKOPOCTh PEAKIMH YMEHbIIHIAch B 16 pa3?

4.Kak U3MEHUTCS CKOPOCTh TOMOT'€HHOM XxuMuueckol peakuuu 2A + B = C , ecnu
1)KoHuenTpauuo BeuiecTBa A yBeIMUWIM B 2 pa3a, KOHLEHTpalus BeuiecTsa B octanacek
MPEKHEH.

2)KoHuenTtpauuio Bemectsa B yBennumin B 2 pa3a, KOHIIEHTpaIMs BellecTBa A ocTanach
MPEKHEH.

3)KonienTpanuro BemecTsa A yBeInuuiv B 3 pa3a, KOHIICHTPAIHIO BelecTBa B ymenbmnu B 6
pas.

4)KoH1eHTpaIiio BemecTBa A yBEeIUYIIN B 2 pa3a, KOHIEHTpaIMio BemecTsa B ymenbimiu B 4
pasa.

5.HauanbHas ckopocts peakiuu npu 400 C cocrasister 0,54 Moib/1-MUH. BelurcnuTe ckopocThb
aToi peakiuu npu temrepatype 100 C, ecnu ee TemneparypHbiii KodQPUIIMEHT paBeH 3.

6.HekoTtopas macca amoMuHusi pactBopsiercs B U30bITKe pacTBopa mmenouun npu 400 C 3a 36
MUHYT, a ipu 300 C 3a 19 48 muH. CKOJIBKO BpeMeHH NMOTpedyeTcs A paCTBOPEHHUS TOH e
Maccsl amomMuHus npu 600 C npu npodnx paBHBIX YCIOBUSAX?

7.11pu 100 C peaxuus npotekaet 3a 8 MuH., a ipu 600 C 3a 15 cex. Onpenenute TeMiepaTypHbIi
KO3 PHUIHUEHT JaHHOH peaKIHH.

8.ITpu temneparype 270 C ruapoian3 caxaposbl IpoIen 3a 27 MUHYT. 3a KaKO€ BPEMs TO e
KOJIMYECTBO CAXapo3bl MOJABEPTIHETCS THIpoan3y pu temneparype 470 C, eciu TeMnepaTypHbIid
K03 duureHT pasex 3?

9.B peakuuu ruipupoBaHus alleTUIIEHA 10 ATaHa KOHUEHTPAIUIO BOJOPOAA YBEIUYIIN B 3 pa3a, a
KOHIIEHTPALIUIO alleTHJIEHa YMEHbIIUIHU B 6 pa3. Kak H3MEeHUTCA CKOpOCTh 3TOM peakiuu?

10.Kak u3menurcs ckopocts peakuuu C(TB)+2H2(r)= CH4(r) , ecnu yBenTu4YUTh J1aBJICHHUE
cUcTeMsbI B 3 pasa?

11.Bo ckoJIbKO pa3 HEOOXOIMMO YBEITHUUUTh KOHLEHTPAIMIO CEPOBOIOPOJIA, YTOOBI CKOPOCTh
peakuuu 2H2 S (r)+ SO2(r) =2 S (TB)+2H20 (I') Bo3pocna B 9 paz?



- 3a1aHus 110 TeMe «XMUMHUYECKOE PABHOBECHE)

1) Ykaxkure, KaK IOBJIMSET: a) MOBLILIEHUE JABICHHS; 0) IOBBIIIEHHE TEMIIEPATYPHI;
B) yBEJIMYEHNE KOHLIEHTPAIIMU KMCIIOPO/a HA PABHOBECHE CUCTEMBI:
2CO0M)+02(r) «2CO2(r)+Q

2) Peakuus pasiiokeHus menTaxyuopuaa Gocdopa MpoTeKaer M0 YpaBHEHHUIO:
PCls(r) «> PCI3(r) + Cl(r) - Q

Kak Hamo u3mMeHnTh: a) TemMrepaTtypy; 0) 1aBIeHHE; B) KOHIIEHTPALUIO BEIIECTB, YTOOBI CMECTUTh
paBHOBECHE B CTOPOHY MPSIMON peaKIuu?

3. BoiOepure npaBuJibHbIEe 0TBETHI:

1) Xumudeckoe paBHoBecue B cucteme H2S(r) «» Ha(r) + S(TB) — Q cMecTuTCS B CTOPOHY
MIPOJYKTOB PEAKIUU MPH:

1. IloBbIlIEHUM AABJICHUS.

2. [1oBbIllIEHUH TEMIIEPATYPHI.

3. [lonmkeHnn KOHILIEHTPAIlMK BOJOPOA.

4. Vicnonb30BaHUM KaTaau3aTopa.

5. IloBBIIIEHMN KOHUEHTPALIMH CEPBI.

2) B cucreme 2NO2(r) <> N204(r) + Q cMmeleHnto paBHOBECHUS BIEBO Oy1€T clIocOOCTBOBATH:
1. YBenuueHnue qaBiieHus.

2. Ypenmuuenue koHmeHTpanuu N2Oy

3. [lonnkeHue TemnepaTypbl

4. IloBblllIEHUE TEMITEPATYPbI

5. YBenuuenue koHuentpanuu NOo,

3) Ilpu noBBILICHUH 1aBJICHUS XUMUYECKOE PAaBHOBECHE CMECTUTCS B CTOPOHY IIPOAYKTOB B
CUCTEME:!

1. CH4(r) + 3S(T) <> CS2(r) + 2H2S(r) - Q

2. C(1) + CO2(r) <> 2CO(T) - Q

3. Na(t) + 3H2(T) «» 2NH3(1) + Q

4. Ca(HCO3)2(T) «» CaCO3(1) + CO2(T) + H2O(x) — Q

5. 2NO(r) + O2(1) <> 2NO2(1)

4) Berxon nmpoaykra B peakiuu 2NO(r) + O2(r) <> 2NO2(r) + Q pu 0JHOBPEMEHHOM TTOBBITICHUH
TEMIIEPaTyphl ¥ OHUKEHUU JaBICHUS:

1. YBenuuurcs.

2. YMEHbIIIUTCH.

3. He usmenwurcsi.

4. CHauana yBeIMYHUTCS, TOTOM YMEHBIIUTCS.

5. CHayvasia yMEHBIITUTCS, TOTOM YBEITHYHUTCS.

4. YcTaHoBHUTE COOTBETCTBHE.

1) YcraHoBUTE COOTBETCTBHE MEXKY YPAaBHEHUEM XUMUYECKOW PEaKIIMK U HaMPaBIEHUEM
CMENIEHUsI XUMUYECKOTO PaBHOBECHS IPH YBEJINY€HHUH JIABJIEHHS B CUCTEME:

YPABHEHUE PEAKIIUW| HAIIPABJIEHUE CMEIIEHUSA XUMHNYECKOI'O
PABHOBECHS

A) 2NHz N2 + 3H> 1) B CTOpOHY MPOAYKTOB PEAKIINH

b) 2H; + O2 <> 2H20 2) B CTOPOHY UCXOJIHBIX BEILIECTB

B) Hz + Cl2 « 2HCI 3) IpaKTHYECKH HE CMEIIAeTCs

I') SOz + Cly «> SO2Cl»




2) YcTaHOBUTE COOTBETCTBUE MEKIY YPAaBHEHHEM XMMHUECKON PEAKIIMM U HAIIPABJIEHUEM CMeEILlE-
HUSA
XUMUYECKOIO PAaBHOBECHS IIPH YMEHBIICHUH TeMIIepaTyphbl B CUCTEME:!

YPABHEHUE PEAKIINU| HATIPABJIEHUE CMEHIEHUS XUMHWNYECKOI'O
PABHOBECHS

A) CoHee»CoHa + Ho - Q 1) B cTOpOHY MPOYKTOB PEAKITUN

B)2S0; + Oz «> 2S03 +Q 2) B CTOPOHY MCXO/IHBIX BEIICCTB

B) 2NHz< N2 + 3H2- Q 3) IpaKTHUYECKH HE CMEIAeTCs

N2+ 02 2NO-Q

Tema 1.7. PacTBOpBI, TEOPHS IEKTPOJIUTHUECKON JUCCOIMAIIMN M HOHHBIH OOMEH

1. 3ajaun Ha IPUTOTOBJIEHUE PACTBOPOB.
1. Omnpenenure, CKOJIBKO I'PaMMOB BEILIECTBA HYKHO Il PUroToBieHus 25 mi 10
M pacTtBOpa ruApOKCHUIa HATPHUS.
2. OmnpenenuTte, CKOJIBKO I BOJII HE0OX0IMMO MpuOaBUTH K 45 T pacTBopa NaOH
(0=6%), 9TOOBI IOJYYNTH KOHEYHBII pacTBOP C MaccoBoi moieit 1%.
3. Ompenenute MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, KOTOPBIN ObLIT MOIY4YEH
npubasnenuem 175 r KCI (0=20%) k 1000 r Boabl
4. OnpenenuTe MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, KOTOPHIH ObLI MOTYUYEeH
npubasiaeHueM 30 r NaoCO4 x 1000  BoaBI

2. 3a1aHus HA COCTABJICHUE MOJICKYJISIPHBIX U MOHHBIX PEAKINI ¢ y4aCTHEM OKCHIOB,
KHUCJIOT, OCHOBaHUM U COJIEH, MOHHBIX PEAKIINI THIPOJIN3A COJIEH, YCTAHOBIICHUE N3MEHEHHUS
KHCIIOTHOCTH CPEJIBI.
1. Kakwue u3 comneit RbCl, Cr2(SO4)3, Ni(NO3)2, Na2SO3 moasepratorcsi THIAPOIU3Y?
CocTaBbTe HOHHO-MOJICKYJISIPHBIE U MOJIEKYJISIPHBIE YPaBHEHUSI THAPOIIN3A
cooTBeTcTBYIOIMX coseil. Kakoe 3nauenne pH (> 7 <) UMEIOT pacTBOPBI 3TUX COJICH?
Hanumure nonHoe u cokpameHHoe ypaBHeHus peakuuit: KOH (p) + HClI (p) = KCl(p) + H20
(M)
CaO (oxcun) + 2HNOs3 (p) = Ca(NOs)2 (p) + H20 (mx) Mg(OH)2 (1) + H2SO4
(p) = MgSOu4(p) + 2H20 (mn)
CuClz (p) + 2KOH (p) = 2KClI(p) + Cu(OH)2]
Al>(SO4)3 (p) + 3BaClz (p) = 3BaSOa| +
2AICI3(p) K2S + 2HCI = 2KCI + H2S1
Na;COs3 + 2HNOz = 2NaNOs3 + H,0 +
CO21 Mg + H2S04 = MgSOg4 + H2?t

Pasnea 2. Heoprann4yeckasi xumust
Tema 2.1. DHU3NKO-XUMHYCCKIE CBOHCTBA HCOPraHNYCCKUX BCIICCTB

3ajaHus Ha COCTaBJICHUE YpPAaBHEHHUH XHWMHUYECKHUX pEaKIHUM C ydacTHeM IMpOCThIX U



CJIOKHBIX HCOPraHMYCCKUX BCHICCTB: OKCHUIAOB MCTAJUIOB, HCMCTAJJIOB H aM(pOTepHBIX

3JIEMCHTOB;

HCOPTraHNUYCCKUX  KHCIIOT, OCHOBAaHHH H

aMpOTEepHBIX THJIPOKCHJIOB,

HEOPraHUYECKHUX COJICH, XapaKTEPUIYIOLIUX UX CBOMCTBA U CTIOCOOBI MOTYYCHHUSI.

3aKOHYUTE YPaBHEHUSI pEaKIIUI:
Na2O + HoS(u36) —

BaO + SiO: (t)—

Fe03 + C (t)—

FeO + Oz (t)—

P20Os — KOH(tB) + Zn(OH)2 (t)—
Al(OH)3 —

NaOH(komun) + Fe(OH)3z —

(t)— NaOH + Al.03 +3H20 —
Ba(HCO3), — KOH + NaHCO3 —
Al + KOH +H,0 —

Cl2 + Ca(OH), —

HCI + CuO —

H3PO4 + Zn(OH); —

H>SO4 + ZnO —

H.CO3 (t) —

H2SiO3 (t) —

HNO3 (t) —

MgO(wu36) + HCl —
K20 + Zn0 (t)—
Ca0O + 2H: (t)—
NHsOH +

KOH +

NaOH(tB) + Al203
Ba(OH), +

NaOH + NH4HS —

Zn + NaOH(tB) (t)—
H>SO4 + Mg(OH), —
HCI + Be(OH), —
HCI + Al(OH)3 —
HCI + AgNO3 —
H>SOs3 (t)—

H4P207 (t)—

3 HNO: (t)—

Paznen 3. TeopeTnyeckue 0CHOBBI OPraHHYeCKOM

l. 3aI[aHI/I$I Ha COCTaBIICHHE Ha3BaHUM OpTraHUYCCKUX COE€IUHEHMH I10 TpHBHaHLHOﬁ N

MEXIYHAPOAHOU CHCTEMATHYECKOW HOMEHKIIATYPE;

1. HazoBure MPUBEJACHHBIC

Homenknarype lUPAK:

CH;

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

CH;

CH; - CH; CH; - CH;

HHUKC YTJICBOAOPOAbI Io

MEXTyHapOIHON

CH;

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

CH; CH;

CH;

CH;-C - C — CH-CH;—-CH;s CH; -C — CH-CH; - CH; - COOH

I |

CH; CH; CHj CH;
2. IIpuBeneHHOMY HUXE YIIIEBOJIOPOAY JaiTe Ha3BaHue 1o HoMeHknatype IUPAC, ykaxunre
CKOJIBKO ITEPBUYHBIX, BTOPUYHBIX, TPDETUYHBIX U YETBEPTUYHBIX ATOMOB YIJIEPOJA COACPKUTCS B
ankane. Ml30MepoM Kakoro yrieBoJI0po/ia HOpMaJbHOTO CTPOEHUS SIBJISIETCS TaHHBINM yIi1eBo10poa?
Hanummre ero gopmyy.



d) 0)

fIZHE-EH-j CHs-CHs
HsC—CHy CH H,C~CH-C-CH,
[ [
CH,-CH-CH, H,C-CH, 1 CH, CH,
CHj
3. Hanumwre cTpykTypHbIe (OPMYJIbl COSAMHEHHUH 10 X HA3BAHHSIM:
a) 2,5-1MMeTUITreKCceH-3; 0) 2-MOHOMETHUII-3,5-TUIPONIIIHOHAH;

B) 2,5 - TUMETHII - 3-HUTPOTeKcaH; T) 2,3-TUXJIOPreKCaHOBast KUCIOTa

4. Hanmumure cTpyKTypHbIe (POpPMYJIbI BCEX COSAMHEHUN COCTaBa: Ha30BUTE MOTyYEHHbBIE
COEJIMHEHUS.

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

5. Hanumure noigHbIe U COKPAIICHHbBIE CTPYKTYPHBIE ()OPMYIIHI .

a) 2,2,3,4-TeTpaMeTUIITICHTaH 0)2,3,6-TpuMeTHII-33THIITENITaH

B) 2,5-IUMETHIITeKCEH-3 ') 2-MOHOMETHJI-3,5- TUIPOITUITHOHAH

1) 2,5 - TUMETHII - 3-HUTPOTCKCaH €)2,3-IUXJIOpreKCaHoBast KUCIO0Ta; 2 - aMUHOOYTaH
X) 4 - MeTHIITMHTEH-3 3) 2,2-1UMeTHIOyTHH -3

6. CocTaBbTe CTPYKTYpHBIC (POPMYIIBI TPEX ATKUHOB, KOTOPBIE H30MEPHBI 2
MeTunOyTagueny-1,3./[aiite um Ha3BaHUA.

Il. 3agaum Ha ompeneneHUe MpocTenIei GopMyITbl OPraHMYECKON MOJICKYIIbI, UCXOMIS U3
ANIEMEHTHOTO cocTana (B %0).

1. KakoBa popmyna coequHeHus, B KOTOPOM MaccoBas 10Jist Kaius paBHa 0.565, yriepoaa —
0.087, xkuciopona — 0.348?

2. BeiBequTe npocreiinyo GopMyny COeTMHEHUs, €CITU U3BECTEH €r0 JIEMEHTHBINA COCTaB:
a) yrnepoaa 0.2730 (27.3%) u xucnopoaa 0.7270 (72.7%)
6) kampius 0.8110 (81.1%) u azota 0.1890 (18.9%)
B) Hatpus 0.1760 (17.6%), xpoma 0.3970 (39.7%) u kucnopoxa 0.4270

(42.7%)

3. Haiigute MoneKysipHyt0 (opMyIly COeTMHEHHs a30Ta C BOAOPOAOM, €CIIM MaccoBasi 10Js
BOJIOpOJia B HEM paBHa 12.5%, a OTHOCHTENBbHAS TIOTHOCTH TAPOB 3TOTO BEIIECTBA 110 BOJOPOIY
paBHa 16.

4. Ilpu cropanuu 3,636r BeriecTBa oopasyetcs 8 T yraekucioro rasa n4,3632 r u Boasl. Macca 1
MOJIb JAHHOTO BellecTBa paBHa 60T. Y CTaHOBUTH MOJIEKYJIAPHYIO GOPMYITy JaHHOTO BEIIECTBA



3. 3aganus B TecToBOM (popme.

TECTOBBIE BOITPOCHI 3AKPBITOI'O THUIIA TTO OBIIIEOBPA3OBATEJBLHON

YUEBHOM JUCHUILUIMHE «XUMUS»

Ne

IIpaBuabH
bl
oTBeT

Coaepixanue Bonpoca

Komnerenuus

Bpems
BBINIOH
eHH
(MuH)

Kakoe u3 cyxaeHuil BEpHO Uil 3JIEMEHTOB
(VA rpynmsr , IVA rpynmsl, [A rpyrinsn)
A)oOmias popmyia JIeTydero BOJA0POIHOTO
coenquuenns RH4 ;

b)ne 06pazyroT JieTy4nx BOJIOPOIHBIX
COCITUHECHHI,

B)mo 3aBeprieHus SHEPreTHIECKOro YPOBHS
HE XBaTaeT TPEX DIEKTPOHOB

OK 01

Cpenu BemecTB, yka3anHbIX B psgy (NHs, Oz,
HCI, SO2; Ca0, HNO3, CI2, CO2; H2S04,
HI, CuCl2, CH4, NH3)konunuecTBO
COCAMHEHMI C KOBAJICHTHOMN MOJISIPHOM
CBS3BIO PABHO

A) Tpem B)asym B) uetbipem

OK 01

XuMHUecKas CBs3b B MOJIEKYJIax (030HA U
XJIOpU/Ia KaJIbIIUs; CEPHOU KUCIIOTHI U
XJIOpHJIa AaMMOHHUST; CEPHOM KUCIIOTHI U 030HA)
COOTBETCTBEHHO

A) KOBaJIeHTHAas MOJSIPHAs U NOHHAS;

b) xoBaneHTHas moyspHas ¥ KOBaJIEHTHAsS
HEToJIIpHAs;

B) koBanieHTHas HemoNsApHAs ¥ MOHHAS;

OK 01

UYewm omnpenensieTcss MECTO XUMHUYECKOTO
JJIEMEHTA B IEPUOJUYECKON CUCTEME
A)KoITM4eCBOM HEMTPOHOB B B sJIpe aToMa
b)3apsiiom siapa

B)maccoii atoma

I') KOIMYECTBOM 3JIEKTPOHOB HA BHEIIHEM
SHEPTreTHYECKOM YPOBHE

OK 02

B xakoM psany XUMHUYECYKHE DIIEMEHTHI B
TOPSIIKE OCIIA0ICHUS UX HEMETAJTHYECKUX
CBOMCTB

A) Be- B-C

b)Ga-Al-B

B) S-CI-Ar

I')CI-Br-I

OK 02




YcTaHOBUTE COOTBETCBUE :
THUIBI
XHMHYECKHX
peakuuit
A) peakuus coelMHEHUs
b) peakuus paznoxeHus
B) pexmus 3amerienus
I') peakius oomena
npuMepsbl
1)Na;CO3z+ 2HNO3=2NaNO3z+H,0+CO;
2)P+02=P20s5
3)Cu(OH)2=CuO+H20
4)Zn+ 2HCI=ZnCl+H>

OK 02

Kakas u3 peakumii siBisgercs
AK30TEPMHUYECKOMN?

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

4) N2+ 02=2N0O-Q

OK 02

K CHIIBHBIM 3IIEKTPOIUTAM OTHOCSTCS !
A)ruapoxkcun xeiesa (1);
b)xpeMHueBas kuciora;

B)kxapOoHar kaibmus;

I') kapboHaT HaTpus

OK 02

10.

Peakuust nvonHoro obmMeHa et 10
KOHIIa,ECIIN :

A) B pe3ynbTare peakiuu oopasyercs ras;
b)B pesynbpraTe peakunu oOpa3yercs 0casiok;
B) B pesynbTaTe peakiiuu oOpasyercs
MaJIOJUCCOLUUPYIOLIEEe COEAUHEHUE;

I") Bce 0TBETHI BEpHBI

OK 01

11.

JlJis ypaBHEHUS PEaKIuy XJIOPHIa MEIH
(IMcokparieHHOE HOHHOE YPaBHEHHE HEET
BH/I;

A) CUOH+OH" = CuOHcazox

b) Cu?*+ OH'= Cu(OH)20cazox

B) 2CU2++ 20H = CU(OH)Zoca)JOK

I Cu?*+ 20H= Cu(OH)20cazox

OK 01

12.

Kakoii psan conepKuT Uil OCHOBHbIE
OKCHJIBI:

A) Mn207, CrO3, SO2, N205;

b) Na20, CuO, CrO, FeO;

B) SO3, P205, K20, Cu20;

I') ZnO, SnO, Si02, NO.

IIK 1.3

13.

VYkaxure psaj, coaepKaniui ToIbKO
OJIHOOCHOBHBIE KMCIIOTHI:

A) HF, HBr, HNOs3, H3POy;

B) HI, HNO2, HCIO4, CH3COOH,;
B) H2COs3, H3PO3, H2SO4, H2Cr20y;
I') HPO3, H2S, HCIO, H2SiOa.

IIK 1.3




14.

[IpuBenuTe NMpaBHIBLHOE Ha3BaHHE BEIIECTBA
NaHPO4:

A )runpokcodocdat HATpHs;

b) ruapodocdur natpus;

B) nuruapooprodocdar HaTpus;

I') ruapooprodocdaT HaTpus

OK 01

15.

Kakoii psin conepKuT TOJIbKO
KHUCJIOPOJICOACPIKAIITUE KUCIIOTHI:
A) HF, H2Cr207, HCI, CH3COOH;
B) HCIO, H3PO3, HBr, H2SO4;

B) HI, HNO2, HCIO4, H2S;

I') HNO3, HPO3, H2CO3, HMnO4

IIK 1.3

16.

VKa)uTe MOJIEKYIAPHYIO GOpPMYITy
CepOBO,HOpO,HHOP'I KHCIIOTHI:

A) H2SOs; B) H2S;

B) H2SOs; T') H2S20s.

OK 01

17.

YVKakuTe psj, COAEpKAIM TOIbKO
KHCJIOTHEIE OKCHJIBI:

A) Na0, Ca0, Pb0,, SiOy;

b) SiO2, SO2, N2Os, Cl,07;

B) Al>O3, ZnO, BeO, Cr.03;

I') CI20, CuO, MgO, H20.

OK 02

18.

[TpuBenuTe NpaBUIBHOE Ha3BAHNE BEIIECTBA
(ZnOH)3PO4:

A)oprodocdaT nuHKa;

b) Tpurunpoxcodocdar ruHka;

B) optodocdar rTuapoxconuHka;

I') ruapooprodocdaT nuHKa.

OK 01

19.

YKaXuTe MOJEKYISIPHYIO (OpMYITY
ruapocynb(ara Maraus:

A) Mg(HSO:3)2; B) Mg(HS)2;
B) MgHSOyq; ') Mg(HSOa4)a.

IIK 1.3

20.

Peakuust Mex 1y KHCIOTOM U OCHOBaHUEM
Ha3bIBaeTCS:

A) peaxiuei cCOeqMHEHUS

b) peaxuueii HelTpanuzanuu

B) peakuueit paznoxeHus

I') peakmueil rugparanum

OK 04

21.

V3MeHeHne CBOWCTB OKCHIOB OT KUCIOTHBIX
K OCHOBHBIM IMPOMCXOJIUT B PSAy BEIIECTB,
(OpMyIIbI KOTOPBIX:

A)SO3 - Al203 - Cao;

B)MgO - ZnO - Fe20s3;

B)Na;O - CO; - SO»;

I')P20Os - Fe203 - K20;

OK 04

22,

<D0pMyJ1a BCIICCTBA X B cXeMe peakunun
CO; + X = CaCOs + H,0:

A) Ca(OH); B) CaO

B)CaCl,  T')NayCOs

OK 04




23.

B nenouke npeBpanieHui:

S —-X1 —-S03 —»X2 —-CuS04 —X3 —CuO
—Cu BemectBamu X1, X2 u X3 aBisrorcsa
COOTBETCTBCHHO:

A) H2S, H2S0O4, Cu(OH)2;

b) FeS, H2S04, Cu(OH)2;

B) SO2, H2S04, CuClI2;

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

OK 01

24,

Y CTaHOBHUTE COOTBETCTBUE MEXK]y Ha3BaHUEM
coeMHEHUs 1 o0uIer hopmynoi
TOMOJIOTHYECKOTO Psijia, K KOTOPOMY OHO
MPUHAIIICKUT: K KOKI0W O3HIINH,
0003HauYeHHOW OYKBOM, Mo0epHTe
COOTBETCTBYIOIIYIO MO3UIINIO, 0003HAUCHHYIO
nudpoi.

HA3BAHUWE COEIMHE

A) Oyrten-1

b) uuxnonpomnan

B) Oyranuen-1,3

I') rexcan

OBLIAS ®OPMVIIA

1)CnHan+2

2) CnHan-2

3) CnH2n

4) CnHan4

OK 01

25.

O6m1ast popMysa roMOJIOTHYECKOTO psijia
YIJIEBOIOPOIOB, K KOTOPOMY OTHOCHTCS
coenuneaneCH,=CH—CH=CH3:
A)CnHazn+2

B) CnHazn-2

B) CnH2n

I') CnH2n4

OK 01

26.

BemecTBo, cTpykTypHas popmyna KOTOpOro
H,
|
CIIS_?_CHE_CIigm
CH,
A) H-TekcaH;
b) 3,3-numeTunOyran;
B) 2-metnn-2-3tundyran I)
2,2-muMeTHI0yTaH.

Ha3bIBACTCA:

OK 01

27.

CoennHeHus, B COCTaB KOTOPBIX BXOIUT
¢ynkunonansHas rpynna —CHO ,
OTHOCSTCS K KJaccy:

A) anpaerumos; b) cniupToB ;
B) xapOonoBbIx KuCHIOT; I') peHomnos.

OK 01

28.

TpoliHas cBs3b MEXy ATOMAMHM YIJIEpOaa
oOpa3yercs B MOJIEKYIax:

A) ankuHoB;  b) apeHos;

B) ankanos;  I') ankeHos.

OK 01




29.

K opranmyeckum coeauHEHHSM, B COCTaBe
KOTOPBIX UMEIOTCS (DYHKIIMOHAILHBIE TPYIITIBI
—COOH " —CHO, OTHOCSTCS
COOTBETCTBEHHO:

A) KapOOHOBBIC KHUCJIOTHI U CIIUPTHI;

b) ampaerunsr v yriaeBoisl;

B) anpaerunst u crosxHble YUPHI,

I') xapOOHOBBIE KUCIOTHI U abACTU b

IIK 1.3

30.

dopmyia 2-meTuiamnpornanona-1:

A) CHs3—CH(OH)—CH>—CHzs;
b) CH3—CH>—CH>—CH>—OH;
B) CHs3—CH>—CH>—OH;

I) CHs-CH(CHz3)-CH2-OH.

OK 01

31.

®ynkuroHanbHyto rpynny —OH conepxar
MOJICKYJIBI:

A) anpaeruzos; b) ¢penonos;
B) cnoxubix a¢upo; ') mpocThix 3¢hupos.

OK 01

32.

K xiaccy npenenbHbIX 0JJHOATOMHBIX
CIIUPTOB OTHOCHTCSI:

A) sTanHaib; b) sranou;

B) rmnepus; I') benom.

OK 01

33.

Y CcTaHOBUTE COOTBETCTBUE MEKAY Ha3BaHHEM
BEI[ECTBA U KJIACCOM/TPYIIIOH, K KOTOpoMy(-
Ol) 3TO BEUIECTBO MPUHAUICKUT: K KaXKIOU
MO3UINH, 0003HAYEHHOW OYKBOIi, mogdepuTe
COOTBETCTBYIOUIYIO ITO3UIIHIO, 0003HAYCHHYIO
1 poit

OK 01

34.

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

A) ankanam

b) ankenam

B) ankuHam

I') cnupram

OK 01

35.

OCHOBOIT0JIO)KHUKOM TEOPUHU CTPOCHHUS
OpPraHMYECKUX BEILECTB SBISETCS:

1) byrnepos

2) 3uHMH

3) MenneneeB

4) MapKOBHUKOB

OCHOBOIIOJPKHUKOM TEOPUH CTPOEHUS
OpPraHMYEKUX3 BEUIECTB SIBIISETCSA:
A)Mennenees; b)bytnepos B)3unun
I") MapkoBHHKOB

OK 01

36.

Oprannueckast XuMus U3y4aer. ..
A)coenHEHUS yraepoaa

b)coennnenus kuciopon

B) coenunenus xmaopa I
COEIMHEHMS a30Ta

OK 01




37.

K yrneBogam He oTHOCHTCS
A) kpaxman B) nentun
b)xneruarka ') caxaposa

11K 1.3

38.

Kakoe konmuecTBO U3BECTHBIX AMUHOKHUCIIOT
y4acTBYIOT B CUHTe3¢e Oenka:

A) 20

b) 30

B) 100

") 200.

K 1.3

39.

C noMomnibo Kakoil XuMUYECKOU CBSI3U
MIPOUCXOUT COSAMHEHUE aMUHOKHUCIIOT
MEXy cCOOOH B MOJIEKYJe Oellka IepBUYHOM
CTPYKTYPBI?

A) nucynbduaHas

b) nentunnas

B) Bomopoanasi.

OK 01

40.

Tun peakuuu, K KOTOPOMY OTHOCUTCSA
OMBUICHHUE KUPOB:

A) runpupoBaHue

B)runaponus B menouHol cpene
B)runparanus

I') nerunpupoBanue

OK 04

41.

BemiectBa, 00pa3yromuecs mpyu rUApOIn3e
CJIOKHBIX 3(DUPOB:

A)KapOOHOBBIE KHCIIOTHI

b) Boga u ciupthl

B) ciupThl 1 kapOOHOBBIE KUCIOTHI
IN)cnupTol U anbaeruasl

OK 04

42.

Bony B onpenenéHHBIX yCIOBUSIX MOTYT
MIPUCOCIUHUTH 00a yrIeBOA0POIa
A) MeHTaH U TIEHTEH-2
B) strnen u Oyraguen-1,3
B) mponan u nukionponas
I")6en30m u uKIOTeKCaH

OK 04

43.

DTaH MOKET BCTYIATh B PEAKIIUU
A)3amerieHus

B)npucoeaunenus
B)uzomepuzanun

INpaznoxenus

J)ropenus

OK 04

44,

B peakiuto npucoeMHEHUS C XJIOPOM HE
BCTYTAET:

A) aTunex

b) auerunen

B) 6yran

I")6enzon

OK 04




45.

DTaHoa 00pa3yeT MpocToit 3pup npu
B3aUMOJICVICTBUH C:

A) xapOOHOBOM KHCIIOTOM; b) ciupTom;

B) anpnerunom; I') ranorenBoO0pOAOM.

OK 02

46.

YcTaHoBHUTE COOTBETCTBUE MEKIY (haKTOpOM
Y CMEILICHUEM PaBHOBECHUS JIJISl PEAKIUH,
ypaBHEHUE KOTOPOH
C2Ha(r)+Hz(r)«—>C2He(r) + Q

dakTop

A) TloBeIlieHne naBICHUS

b) YBenuuenue temmepaTypbl

B) YBenuuenue konuentpanuu CoHs

I') Ymenbpmienne konneHTpanun C2He
) Ilpumenenue kataamuzaropa
IToso:xenne paBHOBeCHSI

1) CmectuTcs BIpaBo

2) CMecTuTCS BIICBO

3) He usmenurcs

OK 02

47.

CKOpOCTh TOMOT€HHOW XUMHUYECKOW PEaKIINH
MPOIOPINOHAIEHA U3MEHEHUIO!

A) KOHIIGHTpAIMH BEIIECTBA B €IUHUILY
BpPEMEHU;

b) Macch! BemiecTBa B equHUIIe 00bEMA,

B) xonuuecTBa BemiecTBa B eAMHUIIE 00BEMA;
I') 06bEMa BemecTBa B X0J1¢ PEAKIIUH.

IIK 1.3

47.

Ckopoctb peakimu Fews) + H2SO4 (pp) =
FeSOs (p-p) + H2 () + Q moBeIicuTCS TIpH
A) MOHMWKEHUN TaBIICHUS

b) paz6aBienun pacTBopa KUCIOTHI

B) nonmxenun remmnepaTypbl

I') u3menpyeHun xenesa

OK 01

49.

Bri6epute THI JUCTIEPCHON CUCTEMBI, B
KOTOPOM pa3Mep 4acTUI] — MOJIEKYJIbl, HOHBI:
A) cycnensus

b) rpyboaucnepcHas cucrema

B) uctunnslii pactBOp

IIK 1.3

50.

Conu BBICHIMX >KHPHBIX KHUCIOT C YHUCIOM
yriepoiHbx aToMoB C10-C1g —

A) wmbuta; b) Oenku; B) Butammubs;; )
OCHOBAaHHUSI.

OK 07




TECTOBBIE BOITPOCHI OTKPBITOI'O THIIA IO OBIIIEOEPA30OBATEJIBHOM

YUEBHOM JUCHUILIMHE «XUMMUS»

Ne

IIpaBujabHbII
OTBeT

Coaeprxanue Bonpoca

Komnerenuus

Bpem

BbIIIO
JIHe
HUS

(MuH)

OTBeTUTH Ha BOMPOC
N3 xakux yacTuil COCTOUT SApO?

OK 01

JlaTp onpeneneHue NOHATHAM:
U30TOI, XUMUYECKHH JIEMEHT,
BAJICHTHOCTb

OK 01

OpOutanu , umeroIre
ranreneoopazHyro Gopmy
Ha3bIBAIOT........

OK 01

Ornpenenuts ueMy paBeH 3apsij sSapa B
MePUOIUYECKON CHCTEME XUMHUYECKOTO
snemenra Al

OK 01

Hamicars 37eKTpoHHYIO hopMyiTy
XUMHYECKOIO dJIEMEHTa Si U
OIIPEJIENIUTh HOMEP TIEPHUO/Ia ¥ IPYIIIbI B
IICXD

OK 01

Atom Heona Ne, karuon Hatpus Na™ u
aHuoH ¢ropa F umeror
OJINHAKOBOE.............

OK 01

ATtom KHUCJIopoaa U aTOM CEPbl CXOAHbI

OK 02

OK 01

UYro npeacTaBisieT co00i aToMHas
mozeinb D.Pesepdopna?

OK 01

10.

Onpenenure Kak U3MEHSIOTCSA
HeMeTaJJInuecKe CBOMCTBA 1
3IEKTPOOTPHUIIATENLHOCTh 3JIEMEHTOB B
psaay Be-B-C-N

OK 02

11.

Metannnyeckue 1 BOCCTaHOBUTEIBHEIE
CBOMCTBA 3JICMCHTOB B I'NIABHBIX
MMoATpYyIIax ¢ poCToM 3apsaia sapa

OK 02

12

OneHnTe NpaBUIBHOCTD CYKIECHUN

A. DJeMeHTHI II1aBHOW MOATPYIIIbI
MUMEIOT OJIMHAKOBOE YUCIIO DJIEKTPOHOB
Ha BHEIIIHEM YPOBHE

b. B rnaBHbIX noarpymnmnax
BOCCTaHOBUTEJIbHAS CIIOCOOHOCTH
YCUJIMBAETCS ¢ YMEHBIICHUEM paanyca
aToMa

OK 02

13.

Omnpenenute N3MEHEHUE paguyca aToMa
C YBEJIMUEHUEM 3apsijia siapa Juist
AJIEMEHTOB 3-TO MEPHOIA

OK 02




14.

B aromax snementoB Mg u “°Ca
OJIMHAKOBOE YHCJIO........

OK 02

15.

Karanuzarop- a70........

OK 01

16.

Kakue BemecTBa 06pa3yrorcs B
pe3yJIbTaTe peakuy HeUTpaau3anuu?

OK 01

17.

B PCAKIUI0 3aMCIICHUS BCTYIIAIOT......

OK 01

18.

Ornpeaenurte TUTIBI TPEIT0KEHHBIX
XUMHUYECKHUX PEAKIIUM;

Ca(OH) + 2HCI = CaCl; + 2H,0Ca0
+ CO, = CaCOs3

OK 01

18.

BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanus -

OK 01

19.

IIpuBenure ycnoBus NPOTEKaHUS
pEaKIMKU HOHHOIO 0OMEHa

OK 04

20.

Jarite Ha3BaHus BemecTBaM:N2O3,
Cl,07, N2O, Al,O3, Na,O

11K 1.3

21.

Ha3oBute okcuabl, KOTOpbIE
COOTBETCTBYIOT JAHHBIM
BemnectBam:Fe(OH)3, H2SO3, NaOH.

OK 01

22,

[TpuBenute mpuMepsl ABYX
PacTBOPHUMBIX U JIByX HEPACTBOPUMBIX
OCHOBaHHUSI.

OK 01

23.

[IpaBaa i1, yTo NUIIEBas coAa — 3TO
coJyib?Ecnu ma, To kKakoi KHCIOTEI?

K 1.3

24,

WHaukaTopel -310 .............

OK 02

25.

Ha3oBute KUCI0THI, KOTOPBIM
COOTBETCTBYIOT CIEAYIOLIUE
BeIleCTBa:KapOOHAT HATPUSL,XJIOPU
Oapus,CHIIMKAT KaJlusl,MeIHbII KyIopoc.

OK 02

26.

Ha3oBute ocHOBaHHUs1, KOTOPBIE
COOTBETCTBYIOT JaHHBIM okcugam:FeO,
Al203,  NayO

OK 02

27,

[TpuBenute hoOpMyIbI CIEAYIONTUX
BEIIECTB: cynbdar Menu, xiopuz dapus,
Cynb(hUT IIUHKA, HUTPAT Kallus,
KapOOHAT KaJIbITUs

OK 01

28.

lenouwm - 370........

OK 01

29.

[TpuBenuTe KIacCUPUKALUIO COJEH.
[TpuBeauTe NpUMeEpHI

OK 02

30.

[IpuBenuTe NpuU3HAK pEAKUNN MEKITY
CEpPHOM KUCJIOTOW U MarHueM

OK 02

31.

Teoprst XUMHUYECKOTO CTPOEHUS
OpPraHUYeCKUX COeTMHEHUN ObLIa
CO3JAHA..............

OK 01

32.

[TpuBenutTe CTPyKTypHYIO GOPMYITY
rEeITUH-3

OK 01

33.

Kak Ha3pIBaeTCs BEMECTBO, CTPYKTypHAS
dbopmyna KOToporo
CHs
I
CH3z;— CH, - C - CHs
I

OK 01




CH> - CH3

34.

W3omepus- 310........

OK 01

35.

VYkaxkute BAJICHTHOCTb yIJIEpoJia B
OPraHU4YeCKON XUMHH

OK 01

36.

HazoBuTe yriieBogopo/isl, KOTOpbIE
BXOJISIT C COCTaB PUPOJHOTO ra3a

OK 01

37.

MHoroo0pasue OpraHu4ecKux
COCIMHEHUH 00YCIIOBIICHO........

OK 01

38.

Kak Ha3bpIBaeTCs peakiys MoJ1y4eHHsl
Kay4yKOB

OK 02

39.

Cdopmynupyiite npaBuio
MapKoBHHKOBA

OK 02

40.

Kakoii knacc opraHM4ecKux
COEIMHEHUH AT peaKiuio
«cepeOpsHOro» 3epKaja

OK 01

41.

HazoBute x KaKOMY KJIacCy
OPraHu4YcCKux COGI[I/IHeHI/Iﬁ OTHOCHUTCA
TIIMOCPHUH

K 1.3

42.

PeaKIII/IFI IMpUCOCIUHCHUS BOAbI
Ha3bIBACTCA ........

OK 04

43.

[IpuBeguTe  Ha3BaHUS  CIEAYIOLIUX
(GYHKIIMOHATBHBIX TPYIIIL:
- OH,- COH, -COOH, NH>

OK 01

44,

Peaxkiust Mex 1y KapOOHOBOH KUCIIOTOM
Y CIIUPTOM , B pE3YJIbTAaTE KOTOPOI
o0Opasyercst CII0KHBIN A(Up U Boaa
Ha3bIBACTCH......

OK 04

45.

Kak B ObITY Ha3bIBAIOTCS CIIOYKHBIE
3¢upbI TTULEPHUHA U BBICIINX
KapOOHOBBIX KUCIIOT?

11K 1.3

46.

BLI6epI/ITC JABa JIMIMTHUX COCOUHCHUA :
caxapo3a, OeJarji03a, MypaBbruHad
KHCJIOTA, KpaXMaJl, I'N'TFOK034d, KaydyK

11K 1.3

47.

OMBUIEHHE- JTO.....

OK 04

48.

KakoBa rimaBHas Onojaoruueckas POJib
TJIFOKO3bI B OPTraHn3ME YCJIOBCKA

OK 04

49

CKOpOCTh TOMOT€HHOW XUMUYECKOU
peaKury MpONOpPUMOHAIbHA U3MEHEHUIO:

OK 04

50.

HazoBute npr3Haku, XapakTepu3yroLye
COCTOSIHUE XUMHUYECKOE pPaBHOBECHE
pearupyrouen CUHCTEMbI

OK 02




4. OueHO4YHbIE CPEICTBA PY0EKHOT0 (TeMATHYECKOr0) KOHTPOJIS MO
001eo0pazoBaTeJIbHOM y4eOHOM qucuIuinde " Xummus'

PyOexHplil (TeMaTH4eCKHi) KOHTPOJb IO JAUCLUUIUIMHE «XUMHUS» MPOBOJUTCS B
¢dopme MpoBepOYHbIX pPAOOT MO pa3zeraaM OCHOBHOI'O MOJIYJS Ha OTIENbHBIX 3aHATHSX,

KEHCOB.
4.1. Paznen 1. Teoputuyeckne 0CHOBbI XUMHH

1. 3amaum Ha cocraBiieHHE XUMHYECKUX (HOPMYN IBYXATOMHBIX COCITUHEHHH IO
UX Ha3BaHMUIO.

2. 3amauu Ha COCTABJICHHE YPABHCHUU pEAaKIHWil: COCAMHCHUS, 3aMEIICHUSI,
pasioxeHusi, 0OMEHa U peakiuii C y9acTHEeM KOMIUIEKCHBIX COEIMHEHHI; OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLIU.

3. 3ajaHus HAa COCTABICHUE MOJICKYJISIPHBIX U HOHHBIX PEAKIUil THAPOIIN3a COJICH,
YCTaHOBJICHUE U3MEHEHMS KUCIOTHOCTH CPEJBI.

4, 3amauMm Ha pacyeT KOJHMYCCTBCHHBIX XapaKTEPUCTUK IO YpPaBHECHUSIM
XMMHUYECKUX peakUuil: MacCOBOM WMJIM OOBEMHOW JOJM BbIXOJA MPOAYKTa PEAKIHUU
COCJMHEHUS OT TEOPETHMYECKHM BO3MOXKHOIO; OOBEMHBIX OTHOLICHUH TIa30B;
KOJIMYECTBEHHBIX XapaKTEPUCTHK HCXOJHBIX BELIECTB M IPOAYKTOB PEAKLUU; MACChI
(0O6beM, KOJIMYECTBO BEIIECTBA) MPOILYKTa PEAKLIUH, €CIIM OJHO U3 BELECTB JaHO B BHJIE

pacTBOpa € onpez[eneHHoﬁ MacCOBOM goJjeit PAaCTBOPCHHOI'O BCIICCTBA.

1 Bapuanr 2BapuaHT

1. JlonuimuTe ypaBHEHUS, YPaBHINTE, COCTABbTE MOJIHBIE M COKPALICHHBIC HOHHBIE
ypaBHEHUSI.

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

Ba (OH )2 + H3 PO4 = Fe SO4 + Nas PO4=

Zn Brz + H2SO3 = Mn Clz + KOH =
2. IlpocTaBbTe CTENEHNU OKUCIICHUS SJIEMEHTOB B CIEAYIOIINUX COCTUHEHUSX.
Bi20s, Ga203, CCls, HMNnO4 FeO, PbO>, PCls, HclOs4,
H2Cr207, HoCrOg4, SnSo. XeF4

3. OmpezenuTe TN XMMUYECKOW CBSI3H B JIaHHBIX BEHIECTBAX, TOKAKHUTE ITOC
MIOMOIIBIO CXEM.
KCI, O2,PHs, Ag, Cl2, NaBr, MgClz, Hz, SO2, Cu, Nal, F, Fe,

4. PaccraBbTe KO3Y(QPUIMEHTHI, ONPEIEIUTE TUI PEAKIIHH:
a) Mg + N2 -Mg3N2 a) C +Cr2 03— CO2 +Cr

6) HNO3 + CaO— Ca(NO3)2+H20 B ) NaOH + H2SO4 — NazSO4 + Ho0 + Q

5. Mo ypaBuenwuto peakiuu CuCl2 +Mg —MgCI2 +Cu, BBIYHCIUTE KOTUYECTBO BEIIECTBA MEIH,
eciu B peakiuio ¢ xsuopuaoM Meau (I1) Berynuino 480 rmaruust



4.2. Paznen 2. Heoprannyeckasi XuMusi

[Ipouepounas paboTa cOAEpPKUT TP BUIA 3aJaHUI:

1. 3agaun Ha pacyeT MaccoBOil oMU (Macchl) XMMHUYECKOTO 3J€MEHTa (COeAMHEHHUS) B

MoOJIeKyJie (CMecH).

2. IlpakTrueckue 3afaHus MO KiIacCU(pUKALMU, HOMEHKJIATYpEe U XUMHYECKUM (opmyrnam

HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIJACCOB: OIpE/eJeHHE Kilacca HEOPraHMYeCKUX

BEIIECTB, HA3bIBATh HEOPTaHWMYECKHE COCAMHCHHS M0 MEXIYHAPOJHONW WM TPUBHAILHOU

HOMEHKJIAType M0 XUMHUYECKUM (HOpMyJiaM.

3. 3amaHus Ha COCTaBJCHHE YPaBHEHUU XMMHUYECKUX pEAKIM C ydacTUEM MPOCTHIX U

CIIO)KHBIX HEOPTraHWYECKUX BEIIECTB: OKCHIOB METAJUIOB, HEMETaUIOB U aM(OTEPHBIX

AJIEMEHTOB; HEOPraHWYEeCKHMX KHCJIOT, OCHOBAaHMH M  aM(OTEpHBIX THMIIPOKCHJIOB,

HEOPTaHMYECKUX COJICH, XapaKTePU3YIOIINX UX CBOMCTBA M CITOCOOBI MTOTYICHUSI.
1-papmanr.

1. Jansl BemectBa: xiuopua menu (1), consinas kucnora, okeun meau (11), ruapokcua kanusi, OKCHI

docdopa (V), okeun kanus, cynbdar Kamus HaTpusi, cepHas KUCIoTa, cynbdart xkenesa (110),

THJIPOKCHJT ATFOMUHUS, TUTHIPOOpTOdocdar Kalusi, yrapHbIid ra3, THIAPOKCH] ATFOMHHHSL.

CoctaBbTe QOpMYJIBI BELIECTB U paclpeesiuTe UX M0 OCHOBHBIM KJIacCaM HEOPraHMYECKHUX
COEIUHEHUN.

2. Hamumure ypaBHEHUsI XUMHUUECKUX PEAKIIUA, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH
CJIEYIOIME IPEBPAILCHMUS:

Fe — Fe203 — FeClz — Fe(OH)z — Fe203 — Fex(SO4)3 — BaSO4
VKaKUTe TUI KaXKI0H XUMUUECKOH peaKkInH.

3. C kaKuMu U3 TIEPEUUCIICHHBIX BelIeCTB OyneT pearuposars okcuy kanmus: SOz, NaOH, HCI,
H20, Ca0, O2, Cu(OH)2? Hamummre ypaBHEHUS BO3MOYKHBIX PEaKIUi.

4. CocTaBbTe YpaBHEHUS! XUMHUUECKUX PEAKIIUN, CXEMbI KOTOPBIX JIaHbl HIKE!
1. Mg+... > MgSOs+ H>
2. SOz+ ... —» CaSO4
3. Ca(OH)2+... —» ...+ H0
4. P20s+ ... —» NasPOs+ H20
5. K2SOs+ ...— BaSO4+ ...
6. CaCOsz+...— H2O+ ...+ CO2
2-BapHAaHT.

1. Nanbl BemecTBa: cynbdar anroMmuHus, ruapokcu xkenesa (I1I), okcun HaTpus, a3oTHCTas
KHUCJI0Ta, THAPOKCOXJIOPHT MarHusi, OKCHJI IIMHKA, THIPOKCHU KaJbILIHs, CEPHUCTAs KUCIIOTA,
optodocdar kamus, xiaopun anromMuHus, cynbdun sxenesa (1), yrnexucnslit ras, cumukat xpoma(ll).
CocraBbTe (OPMYIIBI BEIIECTB U PACIPEICTUTE UX 10 OCHOBHBIM KJIACCaM HEOPTaHUYECKUX
COCIMHECHUM.

2. Hanumurte ypaBHEHUSI XUMUYECKUX PEAKLIMIA, C TOMOILbIO KOTOPBIX MOXKHO OCYILIECTBUTh
CJIe1YIOLME TPEBPAICHUS:



Zn — ZnO — ZnCl2 — Zn(OH)2 — ZnO — Zn3(PO4)2 — P20s
VYKaxuTe TUI KaXKI0H XUMUYECKON pEaKLIHH.

3. C xakuMu M3 MEPEYMCICHHBIX BEIIeCTB OymeT pearupoBaTh cepHas kuciora: K20, HCI, NaOH,
Mg, N20Os, CuCl,, Cu(OH),? Hanuiire ypaBHEHUSI BO3MOXKHBIX PEAKIIUH.

4. CocraBbTe ypaBHEHHS XUMUYECKMX PEAKIIMMI, CXEMbI KOTOPBIX JaHbl HIXKE:
1. SOz+ ... > KoSO3
2. Ba(OH);+... —» ...+ H20
3. Ca+...—> Ca(NO3)+H>
4. N2Os+ ... — LiNO3
5. KCl+...— AgCl+ ...
6. FeCls3+... — ...+ Fe(OH)sB

4.3. Paznen 4. YrieBoaopoabl
Paznea S. Kuciopomocoaepxamme opraHuyecKue coeIuHeHus

[To uToram muzydeHus p a3aesnoB ooyyarommecs OyayT CHOCOOHBI:

- OIpCaAcCiIATh NPpUHAAJICIKHOCTD BCIICCTB K PA3JIMYHBIM  KJIaCCaM OPIraHUYCCKHUX COG,I[I/IHCHI/Iﬁ;
TrOMOJIOTH U U30MCPHI;
- Ha3bIBaTh U3YYCHHbIC BCUICCTBA I10 ((TpHBHMBHOﬁ» N Me)KHYHapOHHOﬁ HOMCHKIJIATYPCE,

- xapaKTepnsoBaTL CTpOCHI/Ie U XUMHUYCCKUC CBOﬁCTBa I/I3yT-I€HHI>IX opraHqucm/Ix
COCIMHEHHH;

- OOBSCHATH 3aBUCHMOCTb CBOWCTB OPraHMYECKHX BEIICCTB OT MX COCTaBa M

CTPOCHMUS;

- HpOBOILI/ITI) BBIYHUCJICHUA 110 XUMHWYCCKHUM q)opMynaM nu ypaBHeHI/IﬂM.

TemaTnueckuit KOHTPOJIb OCYyLIECTBIsETCA MeTooM TectupoBanus (I) umu B popme
MMCBbMEHHOW paboThl, BKIIOYAIOIIEeH pakTuieckue 3a1anus u 3agauu (11).

1. BemiecTBo, cOCTaB KOTOPOTO BBIpaXXEH  MoJseKysipHON ¢popmynoit C3Hg, oTHOCHTCS K

KJaccy:
a) apeHbl 0) aJIKaHbl B) AJKEHBI T)aJKHWHBI
2. Hasanwue Berniectsa, popmyina koroporo: CHz-CH(CH3s)-CH2-CH2-OH a) Oyranon-2 0)
MEHTaHOI-2
B) 2-MeTuiOyTaHoi-4 r) 3-metuinOyraHomn-1

3. BemectBo, nmeromiee popmyiny CH,=CH, HazbiBaeTcs:

a) OSTWICH O)INIUIEPUH B)IPOMAHOI

1. BerecTBo, Ha3BaHMe KOTOPOTO MPOMTMOHOBAS KMCIIOTA, UMEET (HOPMYJTy:
a) C2HsOH
0) (CH)2NH

B) CH3-CH,-COOH
r) CsHoOH



4. Jlnist aikaHOB XapaKTepHa peaKIus:

a) mpucoeauHeHus 0) ToJIUMepHu3aIuu
B ) XJIOpUPOBAHMS Ha CBEeTy T')obeciBeunBanus pactBopa KMnOy

5. MeraHon pearupyer c:

a) HatpueM ©0) BOJOM B) BOJOPOJAOM T) METaHOM

6. YKcycHasl KHCJIOTa BCTYIAET B PEAKIHIO C:
a) AgNOz 6) NaCl B) Na2CO3z r) H20

7. BepHbI 1M yTBEPKICHHUS:
A. AMUHBI TPOSIBJISIFOT OCHOBHBIE CBOMCTBA
b. AMUHOKUCIIOTBI IPOSBISIOT TOIBKO OCHOBHBIE CBOICTBA
a) BEpHO TOJIbKO A 0) BepHO TONBKO b
B)BEpHBI 00a YyTBEPKACHUS  T) HEBEPHO HU OJHO U3 YTBEPKICHHIA
8. Ypasuenue xumudeckoii peakiuu C2He+Cl2 = CoHsCI+HCI siBnsieres:
a) peakiuei 3aMeIeHus, MPOTEKAIOIIEH 110 PAIUKAIBHOMY MEXaHU3MY
0) peakiueil mpucoeTuHEeHHs, IPOTEKAIOIIEH 0 PaIUKAILHOMY MEXaHU3MY
B) peaKkIMeil 3aMeleHus, IPOTEKAIOIICH 110 HOHHOMY MEXaHU3MY

I') peakluel MPUCOETUHEHUS, TPOTEKAIOIIEH 10 HOHHOMY MEXaHU3MY

9. B peakuuio «cepedpsHOro 3epKaia» (C aMMHUAYHBIM PacTBOPOM OKCHA cepedpa) BCTyIaeT:

a) 9TaHOJN O)roK03a B) MIIUIEPUH T) Kpaxmal

10. YcTaHoBUTE COOTBETCTBHE MEXK/ly HA3BaHHEM BEIIECTBA U KIIACCOM
(Tpymmoif) opraHMYecKUX COSAMHEHH, K KOTOPOMY(-0ii) OHO TPUHAIIEKUT.
Hazpanue
BelllecTBa

A)CHsCOOH

B)CH3-CH2-CHs

B)CH2=CH-CH,-CHs

I') CHs3-CH2-OH

Knacc oprannueckux coefuHEeHHI
1) OJIHOATOMHBIE CIIUPTHI

2) YTIICBOJIBI

3) KapOOHOBEIE KUCIIOTEI

4) apOMaTUYECKUE YIIEBOJOPOIbI
5) HETPEIENbHBIE YIIIEBOI0POIbI
6) IpEENbHBIE YIIEBOA0POIbI

2. B cxeme npeBpareHuii



15000C KaT +Br;
CHa4 X1 X2

BELIECTBAMU X1 U X2 COOTBETCTBEHHO SIBJISIOTCS:

OeH30II

a) aleTHJICH

0) sTHIeH

B) OpoMOeH30I1
T) XJ0pOEH301

1) GeHomn

€) LIUKJIOTeKCaH

11. Onpenenure MoJeKyIApHYIO GopMyiy BelecTBa, coaepxaniero 37,5% yraepozaa, 50%
kucioposa u 12,5% Bogopoaa. OTHOCUTENbHAS TUIOTHOCTh MAPOB 3TOTO BEILIECTBA 10 BOAOPOIY
paBHa 16.

a) CH3OH 6) C2Hs0H B) HCOOH r)CeHsOH
12. CkoabpKo TUTPOB BOJOpOIa moTpedyeTcs A obpazoBanus 10,2 r 3TUIOBOrO civpTa U3
aleTanpJeruaa, eciau BeIX0 MPOoAyKTa peakiuu coctanser 80%?
a)6,2n 6)3,1 1 B)12,751 1)11,2



5. Bonpocsl 1is nudg¢epeHupoBaHHOT0 3a4eTa

1. Ilepeuncnnure OCHOBHBIE IOHATHS XUMHUH.
2. Kak oTanuuTh (prusnyeckoe siBIeHUE OT XUMHYECKOT0?
1. Kakue cBoiicTBa XUMHUYECKUX DJIEMEHTOB U3MEHSIOTCS MIEPUOIUYECKU?
2. TloxaxuTe B MEpUOANYECKON CHUCTEME MEPUOIBI XUMUYECKUX dJIEMEHTOB U OOBSICHUTE
M3UYECKUI CMBICIT IEPUOJIA.
3. TloxaxxuTe B MepUOANYECKON CHUCTEME IPYIIIBI XUMUYECKHUX 3JIEMEHTOB U OOBSICHUTE
(bu3nyYecKuil CMBICH JI€JICHHSI 3JIEMEHTOB Ha TPYIIIbI U MOATPYIIIIHL.
UYem xapakTepusyroTcs S-, P-, d- u f-anementsi?
CKOJIBKO MPOCTPAHCTBEHHBIX OPUEHTALIMI BO3MOXKHO IS S- U P-37I€KTPOHOB?
Cdhopmynupyiite orpeneneHue MOHITUS «XUMUYECKast CBA3bY.
OxapakTepu3yilTe KOBaJE€HTHYIO CBsA3b. Kakue BUbl KOBAJIEHTHOW CBSI3U BaM U3BECTHBI?
[IpuBenuTe MpUMeEpBI.
Chopmynupyiite onpeaeneHne NOHITUS «IIEKTPOOTPULIATETIBHOCTh.
9. Vxkaxwure 00JaCTH MPUMEHEHHSI KOMIUIEKCHBIX COSTMHEHUN Ha KeJIe3HOI0OPOKHOM TPAHCIIOpPTE.
10. OxapaktepusyiiTe 0COOEHHOCTH BOJAOPOTHOM CBS3H, €€ BIMSIHHE Ha CBOMCTBA BEIIECTB.
11. Yem otnnyaroTcsi aMOpQHBIE BELUIECTBA OT KPUCTAIIIOB?
12. ChopmynupyiiTe onpenencHue MOHATHI «pacTBOP», «PACTBOPUTEIbY.
13. Ilepeuncnure OCHOBHBIE CIOCOOBI BEIPAKEHHUSI KOHIIEHTPAIIH PACTBOPOB.
14. Kaxwue BemiecTBa Ha3bIBAIOTCSA AJIEKTPOIUTAMU M HEINEKTPOIUTAMU?
15. Ompenenute BaJIeHTHOCTb U CTENIEHb OKUCIIEHUS aTOMOB B BemecTBax ¢ popmynamu: N2, NFs,
NHs, H202, F2, SO2, SO3, N20Os.
18. Onpenennre MacCOBYIO JOJIO CEPHI B CYylb(aTe IBYXBAIIEHTHOTO MeTaa, 7,2 T KOTOPOTro
MIPU PEAKIUHU ¢ U30BITKOM XJiopuia 6apusi oopazoBanu 13,98 1 ocazaxa.
19. Kakoit 00beM XJ1I0pOBOAOPOJA MOXKET OBITH MostydeH u3 40 1 xiopa?
20. Oxcup Banaaus (V) monydaroT CKUraHuEM MOPOIIKa MeTalljia B kuciopoze. Paccunraiite
Maccy BaHaJusl, HEOOXOAUMYIO JJIsl IOJyuyeHus: okcuaa macco 50 r.
21.CocTaBbTe 3JEKTPOHHBIE (DOPMYIIBI 2IEMEHTOB C MOPSAIKOBBIMH HOMepamu 23, 33.
Uem 0TIUYaroTCs UX 3JIEKTPOHHBIE (POPMYITHI?
22. B 200 ma Boas! pactBopriin 4,0 T okcuaa 6apust. OnpeaenuTe MacCoBYIO OO
PacTBOPEHHOTO BEIIECTBA B PaCTBOPE.
23. Hanumute cTpyKTypHBIE (OPMYIIBI CIETYIONUX YTIIEBOI0POIOB:
a) 2,2-mumerninpornas; 0) 2,2,4-TpuMEeTHIITICHTaH;
B) 2-MeTUI-3-3TUI0YTaH; T) 2,3-1uMeTuinoyTeH-1.
24. CocTaBbTe ypaBHEHHUS PEaKIUi, COIJIACHO CXEME:
C — CHs — CH3Cl — C2Hs — COo.
25. Hanumure hopmymy st onpeiesieHus CKOPOCTH XUMUYECKON peakinu.OT KaKux
(akTOPOB 3aBUCUT CKOPOCTh XMMUYECKOH peakiuun?
26. Kakue peakiuu Ha3piBaroTcsi 0opatuMbiMu? Chopmymnupitte npunnun Jle [Iatemnse.
27. HazoBuTe XxapakTepHbI€ [IBETHbIE PEaKLIUU OEIKOB.
28. Yto Takoe peakuus stepuduxanuu? [laiite onpenenenne NoHATHIO "cioxHble 3hupsl”
29. IlpuBeauTte mpUMeEpsl MOHO-, IM- U MTOJIMCaXapHI0B
30. Kaxoii ra3 Beigensercst B aroMochepy npu COKHTaHWH TOTIIHBA?

No ok

o



III. OIIUCAHUE OPIrAHU3ALIUM OLEHUBAHUA U IIPABUJI ONPEAEJEHUSA
PE3YJIbTATOB OLHEHUBAHUS.

YpoBeHb MOATOTOBKH 00Y4YaIOIIMXCs MO 0011e00pa3oBaTeibHON yueOHON TUCHUILTMHE OLICHUBACTCS B
Ooamtax: «5» («oTImuHO»), «4» («xopomioy), «3» («KYIOBIECTBOPUTEIBHOY»), <«2» («HEYHOBIE-
TBOPHUTEIBHOY).

OneHka «omauuno» - 00yJaroIuics MOKa3bIBAET MOJTHBIE U TITyOOKHE 3HAHUS POTPAMMHOTO
MaTepuaiga, JOTMYHO W apryMEHTHpPOBAaHO OTBEYAaeT Ha IIOCTaBJICHHBIH BONPOC, a Takxke
JOTIOJTHUTEIBHBIE  BOIPOCHI,  IOKa3bIBAET  BBICOKMM  YPOBEHb  TEOPETUUYECKUX  3HAHMIA.
[IpakTnueckyro yactpb BoinoaHsAeT Ha 100%.

Onenka «xopowtoy» - OOy4YarOIIMNACSA TIOKA3bIBACT TIIYOOKHWE 3HAHUS MPOTrPAMMHOTO
MaTepuasga, TpaMOTHO €ro M3J1araeT, JOCTaTOYHO IOJIHO OTBEYaeT Ha MOCTaBJICHHBIN BONPOC U
JIOTIOJTHUTEIBHBIC BOTIPOCHI, yMEIO (hOpMYIHpyeT BHIBOABI. B TOXKEe Bpems MpU OTBETE JOITYCKAeT
HeCyIIeCTBeHHbIE orpemHocTu. [IpakTrueckyto yacte BbinoiaHseT Ha 90%-80%.

OueHka «y0oseremeopumenbHo - 00y4arolUNACs MOKAa3bIBACT JOCTATOYHBIE, HO HE TTyOOKHE
3HAaHUA POTPAMMHOI0 MaTepuasa; Ipyu OTBETE HE IOMYCKAeT rPpyObIX OMIMOOK WU IPOTHBOPEUHIA,
OJTHaKO B (hOPMYJIMPOBAHNUU OTBETA OTCYTCTBYET JJOJDKHAS CBSI3b MEXKIY aHAJM30M, apryMEHTAIlUCH
U BbBOAaMU. [l monmydeHus MpaBWIBHOTO OTBeTa TpeOyeTcss YTOUHSIOIIKUE BOIPOCHI.
[TpakTryeckyto yacTh BeimomHseT Ha 70%-60%.

OueHka «HeyoosremgopumenvHo» - OOYyYalONIMICS TMOKa3bIBa€T HEAOCTATOYHBIC 3HAHHS
MPOrPaMMHOTO MaTepuasia, He CIIOCOOCH apryMEHTHPOBAHO M TOCJEIOBATEIBHO €r0 H3Jararb,
JIOTMyCKaeTcsl TpyOble OMMOKH B OTBETaX, HEMPABUIHLHO OTBEYAET HA MOCTABICHHBIA BOMPOC HIIU
3aTpyaHsieTcs ¢ orBeToM. [IpakTrueckyro yacTh BoIoaHsAET HAa MeHee 50%.

Jugpgepenyuposannvrii  3auem  TPOBOJUTCS B MEPUOA  HK3aMEHALIMOHHOW  CECCHH,
YCTQHOBJICHHOM KaJIeHIAPHBIM y4eOHBIM TpauKoM, B pe3yibTaTe KOTOPOTO MpernojaBaTeieM
BBICTABIIICTCS MTOrOBas OILIEHKAa B COOTBETCTBHHM C TMpaBUJIAMH OIpEACNCHUsl pPe3yJbTaToB
OIICHUBAHUS.



