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1. HOSICHUTEJIBHAS 3AIIUCKA

1.1 Ob6saacTh NpuMeHeHUsI MPOTrPaMMBbI

Pabouass mnporpamma yueOHoro mpeamera OOIL12  «Xumwus» SBIASETCS YacThiO
0o0pa3oBaTeNbHOIl MpPOrpaMMbl TMOJATOTOBKU CHEIHAINCTOB CpPEIHEro 3BeHa, pa3paboTaHHON B
cootBercTBUU ¢ ®I'OC CIIO no cnenuansrocty 08.02.01 CtpouTenbCTBO U AKCIITyaTaUs 31aHUI
Y COOPYKEHHM, YTBEP)KICHHOTO Mpruka3zoM MunoOpHayku Poccun ot 27.10.2023 Ne 798

1.2. MecTo npeaMeTa B CTPYKTYpe NPOrpaMMbl OATOTOBKH CIIENMAJIMCTOB CPeHEro 3BeHa

VYueOnsrii mpeamer OOIL.12 «Xumus» BXoauT B pazzaein «O01eodpa3oBaTeibHbIe IPEAMETHI
00111e00pa30BaTEIPHOTO YYCOHOTO IUKJIA.

1.3 O6bem y4eOHOI JMCHUIITIMHBI M BH/IbI Y4eOHOMH padoThl

Bup yueOHoii padoTbl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOI0 NpeaMeTa 78
B TOM YHUCIIE:
- TeopeTudeckoe oOyueHue 38
- IPAKTUYECKUE 3aHATHUS 40

- caMocCTosTeNbHas padboTa -

- KOHCYJIbTaln -

- IPOMEKYTOYHAs aTTecTanus - TupepeHINPOBAHHBIN 3a4ET

2 IINTAHUPYEMBIE PE3YJIBTATDBI
B pesynbrare wusydeHus ImpeaMera y o0OydaromMXcs JOJDKHBI ObITh  CHOPMHUPOBAHBI
JUYHOCTHBIE, METAIIPEIMETHBIE U IPEIMETHBIE PE3YJIbTATHI.
JIMYHOCTHBIE Pe3yJIbTAThI
JImdHOCTHBIE  pe3yNabTaThl OCBOEHUS OCHOBHON  00pa3zoBaTeNbHOMN MIpOrpaMMbl
0o0y4JarIUMHUCs OTpakatoT TOTOBHOCTh M CHOCOOHOCTh OOYy4aroUIMXCS PYKOBOACTBOBATHCS
c(OpMUPOBAaHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpUEHTAIHi,

MO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH, COOTBETCTBYIOIIMX  TPaJUIIMOHHBIM [EHHOCTSIM

pPOCCUICKOro OO0IIeCTBA, PACHIMpPEHHE >KU3HEHHOTO OIbITa W OMbITa JEATENIbHOCTH B MpPOIECcCe

peaiu3aliy OCHOBHBIX HAINPABJICHUNA BOCHUTATEIBHOW JEATEIBHOCTH, B TOM YHCJIE B YaCTH:
rPas’kIAHCKOr0 BOCIMTAHUS:

- c(hOpPMHUPOBAHHOCTh TPAKIAHCKOM MO3HUIIMH OOYYAIOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIECTRa;

- OCO3HaHue CBOMX KOHCTHUTYLUHMOHHBIX TpaB U o0s13aHHOCTEH, YBaKE€HUE

3aKOHa Y TIPaBOMOPSAJIKA;

NATPUOTUYECKOT0 BOCTIUTAHUSA:

- ¢(hOpMUPOBAHHOCTH POCCUUCKON TPAXKTAHCKON HICHTHYHOCTH, TATPUOTHU3MA, YBAKEHHS K CBOEMY
Hapoay, 4YyBCTBAa OTBETCTBEHHOCTH Iiepe]l POAMHOM, rOpAOCTH 3a CBOM Kpail, cBoro Poauny, cBoi
SI3bIK U KYJIBTYPY, IPOIIIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoja Poccnu;

- IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIaM, HCTOPUYECKOMY U MPUPOIHOMY
HaclleIMI0, TaMsITHUKaM, TpaauuusM HaponoB Poccum, poctmxenussm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUIX U TPYIE;

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:



- OCO3HaHHE TYXOBHBIX [IEHHOCTEW POCCUICKOTO HAPOJA;

- ¢(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3THYECKOTO MOBEICHMS,;

- CHOCOOHOCTh OLEHHMBATh CUTYAalMI0 M INPUHUMAThb OCO3HAHHBIE DPELIEHUs, OPHUEHTUPYICh Ha
MOpaIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

- OCO3HAHHE JUMYHOTO BKJIA/a B MOCTPOCHHE YCTOWYMBOIO OYIYIIET0; 3CTETHYECKOT0

BOCIIMTAHUS:

- OSCTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs OSCTETUKY ObITa, HAy4YHOTO M TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/a U OOLIECTBEHHBIX OTHOILEHUI];

-~ TOTOBHOCTb K CaMOBBIPQ)KEHHUIO B Pa3HBIX BHJIaX UCKYCCTBA, CTPEMJIEHUE MPOSBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

(pu3M4ecKOro BOCIUTAHUS:

- c(OPMHPOBAHHOCTH 3[JOPOBOTO M 0€30MacHOro o0pas3a >XKU3HU, OTBETCTBEHHOI'O OTHOILICHUS K
CBOEMY 3/10pOBbIO;

TPYAOBOI0 BOCIIUTAHMA:

- TOTOBHOCTb K TPYZly, OCO3HAHHE LIEHHOCTH MacTEPCTBA, TPYAOIIO0UE;

- TOTOBHOCTb K AaKTUBHOM JAESTEIbHOCTH TEXHOJIOTMYECKOM M COIMabHON HAamlpaBiIE€HHOCTH,
CHOCOOHOCTh MHULIUMPOBATD, INIAHUPOBATH M CAMOCTOSTEIBHO BBIIOIHSATH TAKYHO
JeSITebHOCTD;

- MHTEpEeC K pa3Iu4HbIM cdepaM NpoPecCHOHATbHON JeATeNbHOCTH, YMEHHE COBEepLIaTh
OCO3HAHHEII BEIOOp OyayIIei mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

- TOTOBHOCTH M CHIOCOOHOCTH K 00pa30BaHHIO M CAMOOOPA30BAaHHUIO HA MPOTSHKEHUH BCEH JKU3HU;

IKOJOTHYECKOr0 BOCTIMTAHMSA:

- c(hopMHUPOBAaHHOCTH AKOJIOTHUECKOM KYIbTYPbI, TOHUMAaHNE BIUSHHS COIMAIbHO- SKOHOMHUYECKUX
IPOIIECCOB HA COCTOSTHUE MTPUPOTHON U COLIMANBHOM Cpeibl, OCO3HAHUE INI00ATBHOT0 XapakTepa
HKOJIOTMYECKUX MPOOIeM;

- AKTHBHOE HENPUATHE JEHCTBUN, IPUHOCSIINX BpEl OKPYKAOIIEH CPEAE;

- YMEHHUE IMPOTHO3UPOBATh HEOJIATONPUSATHBIE 3KOJOTUYECKHE MOCIEACTBHS MpPeaNpUHUMAEMbIX
JEHCTBUM, IIPEAOTBPALLATh UX;

- OCO3HAaHUE LEHHOCTU HAYYHOH JeATENbHOCTH, TOTOBHOCTh OCYLIECTBIIATH IPOEKTHYIO U
MCCJIEI0BATEIBCKYIO ACSITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE.

VYuuteiBas cnenuduxy npeamera OOII 12 Xumus, THYHOCTHBIE pe3yIbTaThl B IPOrpaMme

KOHKPETH3UPOBaHbI Kak:

JIPO1- chopMUPOBAHHOCTh YYBCTBAa TOPIOCTH U YBAXEHHUSI K HCTOPUM MU JOCTHKEHHUSIM
OTEYECTBEHHOM XMMHMYECKOH HAyKH; XMMHYECKH TIPaMOTHOE IOBEIECHHE B MPO(hecCHOHATBHOM
JESTEIbHOCTH M B OBITY NpU OOpalleHHH € XUMUYECKHMMH BEIIeCTBAMHU, MaTepuajamMu |
IpoLEeccamy;

JIP02-roTOBHOCTH K IPOAOKEHUIO 00pa30BaHMs U MOBBIIIEHHS KBAIM(UKAIIMK B U30paHHOMN
npo¢eCCHOHATIBHON EATEIIbHOCTH U O0OBbEKTUBHOE OCO3HAHHE POJIM XMMHUYECKHX KOMIIETEHUUH B
TOM;

JIP03-criocoOHOCTh  MCHOJB30BaTh JOCTH)KEHHUS COBPEMEHHON XHMMHUYECKOM HayKu U
XUMHUYECKHX TEXHOJOTMH JJIsi TOBBIIIEHHUS COOCTBEHHOI'O MHTEUIEKTYalbHOTO pa3BUTHUS B
BbIOpaHHOU MpodecCHOoHATBbHOM e TeNIbHOCTH;

JIP04-roTOBHOCTB M CITIOCOOHOCTH K OOPa30BaHUIO U CaMOOOPA30BAaHUIO HAa MPOTSKEHUH BCel
KU3HU;



JIP05-chopMHUpPOBAaHHOCTh SKOJOTUYECKOW KYJIbTYphl, MOHUMAHWE BIUSHHUS COIHMAIBHO-
SKOHOMHUYECKUX IMPOIIECCOB HA COCTOSHUE TMPUPOJHOM M COLMAIBHOW Cpelbl, OCO3HaHUE
IJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM;

JIP06-akTHBHOE HENMPUATHE ACHUCTBUM, MPUHOCIIIUX BPEJ OKPYKAIOILIEH CpelIe;

JIP07-cOBEpIIICHCTBOBAHME  SI3BIKOBOM M YMTATEIbCKOM  KYJIbTYpbl KakK  CpelICTBa
B3aUMOJICUCTBUSL MEXIY JIIOJIbMU U ITO3HAHUS MUPA;

JIP08-oco3Hanue 1IEHHOCTH HAYYHOU JESITeIIbHOCTH, TOTOBHOCTh OCYIIECTBIISTh MPOEKTHYIO U
HCCJIEIOBATEILCKYIO ASITEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

s popmuposanus auunocmuwlx pe3yaibmamos y obyuarowuxcsa opmupyromes YVJII: -
YBa)KCHHE K UCTOPUU U IOCTHXKEHUSIM OT€YECTBEHHON XUMUYECKOH HayKU;
- TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA TPOTSHKEHUU BCEH

KU3HH;

- COBEpIICHCTBOBATh UMEIOIIHNECS 3HAHWUS,

- JKeJlaHHE OCO3HABATh CBOU TPYIHOCTH U CTPEMHTHCS K UX MPEO0JICHHUIO;

- TIOJIOXKHTEIBHOE OTHOIIEHUE K TPYAY, OCO3HaHUE IEHHOCTH MAaCTEPCTBA, TPYAOII00HE;

- 3HaHHWE MOPAJIbHBIX HOPM U YMEHHE BBIJICTUTh HPABCTBEHHBIN aCIEKT IMOBE/ICHNUS,

- yYMEHHE COOTHOCHUTb IOCTYIKU U COOBITUS C TPUHATHIMU 3TUYECKUMU MPUHIIUTIAMU;

- IPOsIBIICHUE AYMIATHH, KaK OCO3HAHHOTO IOHUMAaHHUs YyBCTB APYTUX JIIOJIEH U COMIEPEKUBAHUS UM,

BBIPKAIOIINXCS B TIOCTYIIKaX, HAIIPaBJICHHBIX HA TIOMOIIb U 00ecTieueHne 01aronoyqus.

- Pa3BUTHE 3THUECKUX YyBCTB — CThI/Ia, BUHBI, COBECTH KaK PETYJIATOPOB MOPAIHLHOTO TTOBEACHUS;
- 3HAaTh OCHOBBI HKOJIOTUYECKON KYJIbTYPbl: MPUHATHE IIEHHOCTH MPUPOJHOTO MHPA, TOTOBHOCTH
CIIEIOBAaTh B CBOECH JAEATEILHOCTH HOPMaM MPHUPOJAOOXPAHHOTO, HEPACTOYUTEIHHOTO, 3I0POBBE
cOeperaromiero moBeICHNUS;
- YCTaHOBKa Ha 3/I0POBBII 00pa3 KU3HHU.
@opmuposanue YV][ nposodumcs npu nomowu peuieHus ciedyiouux munogulx 3a0ay.
- caMOCTOATeIbHas MOJArOTOBKA IIeNiel U 3a7a4u yu4eOHOM 1eITeTbHOCTH;
- TIOWCK, aHAJIM3, U3BJICYEHNE HEOOXO0AUMOI HH(OpMALINH;
— CaMOCTOSITENIbHOE B3aUMOJICCTBUE ¢ MH(POPMAIMOHHBIMU HCTOYHUKAMH; —
y4acTHhe B KOHKYpCax W OJIMMITHAIAX;
- TPOEKTHAas JeATEIbHOCTh O0yUarOIINXCA.
MeTanpeameTHblie pe3yabTaThl
OcBoeHue TMporpaMMbl TMpeaMeTa COMPOBOXKAACTCS (POPMUPOBAHHUEM Y OOyUaIOIIUXCS
METaIpeAMETHBIX PE3YJIBTATOB, KOTOPBIE JOJIKHBI OTPAXKATh:
OByaieHUe YHHBEPCAJIbHBIMH Y4eOHBIMH NO3HABATEJIbHBIMY /I/iCTBUSIMH
0a30Bble JIOTHYECKUE NeHCTBUSA:
- CaMOCTOATENbHO  (QOpPMYITHPOBATH U aKTyallu3upoBaTh MmpobiemMy, paccMaTpuBaTh
€€ BCECTOPOHHE;
- yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK WJIA OCHOBAHUS ISl CPABHEHUS, KJIaCCU(PUKAIINKA U
00001IeHHS;
—  OMpEeNeNsTh IENH NeITeILHOCTH, 3371aBaTh MapaMeTPhl U KPUTEPUHU UX TOCTHKCHUS;

— BBIABJIATH 3aKOHOMEPHOCTH U IIPOTHBOPECYHSA B paCCMAaTPUBACMBIX SBJICHUAX

BHOCHTDB KOPPEKTHUBEI B ACATCIIBHOCTD, OLICHUBATH COOTBETCTBUEC PE3YJIHTATOB LIC/ISAM, OLICHHUBATDH
pUCKH HOCHGI[CTBI/H‘/Jl ACATCIIbHOCTH,



- pa3BHUBaTh KpPEaTUBHOE MBILUICHHUE MPU PEHICHUH )KMU3HEHHBIX MpobsieM; fa3oBble
HCCJIeI0BATEIbCKHE IeliCTBUSA:

BIIQJICTh HAaBBIKAMHU Yy4eOHO-HCCIIEIOBATEIbCKOW M MPOEKTHON JEATEIBHOCTH, HABBIKAMHU
paszpeliieHus mpoodiieM;

CIIOCOOHOCTh M TOTOBHOCTBL K CaMOCTOATCIIBHOMY ITOMCKY MCETOAOB PCHICHUSA MPAKTUYCCKHX
3aa4, MIPUMCHCHUIO PA3JIMYHBIX MCTOAOB ITO3HAHMA,

OBJIQJICHUE BUJAMHU JEATEIBHOCTH II0 IOJYYCHHMIO HOBOIO 3HAHUSA, €ro HMHTEpIpEeTaluu,
npeoOpa3oBaHUIO0 M NPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYalMsX, B TOM YHCIE MpU
CO3JIaHUM Y4EOHBIX M COLIMAIbHBIX IIPOEKTOB;

dbopmupoBanue HAy4YHOTO TUNIA MBILIUICHUS, BIIAJICHUE HAy4YHOMU
TEPMUHOJIOTUEH, KIIOYEBBIMU OHATUSIMU U METO/IAMH;

AHAJIM3UPOBATH IMOJIYYCHHBIC B X0€ PCUICHUA 3ada4u PE3yJIbTaThbl, KPUTUYCCKU OLCHUBATH UX
AOCTOBCPHOCTD, IIPOTHO3UPOBATD U3BMCHCHUC B HOBBIX YCIIOBUAX;

JaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;

- OCYIIECTBIISITH IIeJICHANPABICHHBIA TOMCK MEpeHOca CPEeACTB W CHOCOOOB JEHCTBHS B
npohecCHOHANBHYIO Cpey;

- yMeTh MEPEHOCUTh  3HAHUS B MO03HABATEIIbHYIO u

IIPaKTUYECKYIO 00J1aCTH KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbBIX MPEIMETHBIX 00JIacTe;

- BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OpUTrHHAIBHBIC TIOJIXO/IbI U pELICHUs; padoTa
¢ uHgopmaumeii:

- BJIQJICTh HABBIKAMU TOTYYCHHS] HH()OPMAIIMK U3 UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYIIECTBIISITh MTOKUCK, aHANIU3, CUCTEMATHU3AIMI0 U UHTEPIIPETALNIO HHPOPMAIIIU PA3THYHBIX
BUJIOB U (hOPM MPEICTABIICHNUS,

- HCIOJB30BaTh CPECTBa MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHUW B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTaHU3ALMOHHBIX 3a/Jad C COOMIOACHHEM TpeOOBaHMIA
APrOHOMHUKHU, TEXHUKH O€30MTaCHOCTH, THTUEHBI, PECYPCOCOEPEKEHNUS, MPABOBBIX U ITUUECKUX HOPM,
HOpM HH(pOpMaImoHHON Oe3omacHocTH; OBJajleHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH
JeHCTBUSAAMH: O0LIIEeHHE:

- pacrno3HaBaTh HeBepOalbHBIE CPEJCTBA OOIIECHUS, TOHUMATh 3HAYEHUE COI[MAIBHBIX 3HAKOB,

pacro3HaBaTh IPEANOCHUIKH KOHMDIUKTHBIX CUTYAllMi U CMSITYaTh KOH(IJIUKTHI,

- BIAJCTh PA3IMYHBIMU CITIOCOOAMU OOIIIEHUS U B3aUMOJCHCTBUS;

- pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
COBMECTHAA JAeATEIbHOCTD:

MMOHUMATh U UCIIOJIB30BATh NPCUMYILICCTBA KOMAaHIHOH 1 HHI[HBHHyaHBHOﬁ pa6OTBI;

BBIOMpATh TEMaTUKy M METOJIOM COBMECTHBIX JIEHCTBUH C y4€TOM OOILIUX HHTEPECOB H
BO3MOKHOCTEHN Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATBH L[E€JIM COBMECTHOU E€ATEIbHOCTH, OPTraHU30BbIBATh U KOOPAUHUPOBATH AECUCTBUSA 110
€€ JOCTMIKEHUWIO: COCTaBIIATh IUIAH JIEWCTBUHM, pacupenessiTb pojd C YYETOM MHEHMM
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHUBATHb KAYC€CTBO CBOCTO BKJIaJa U KAXKAOTO YYaCTHHUKA KOMaHIbI B 06LI_IPII>'I pe3yibTaT 10
p8.3pa6OTaHHLIM KPUTCPUIM,

npeajaraTb HOBBIE IPOEKTHI, OLICHUBATH HWJAEU C MO3ULMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



— OCYIIECTBIIATh MO3UTHUBHOE CTPATETHUECKOE MOBEACHUE B PA3IMYHBIX CHUTYalUsX, MPOSBISATH
TBOPYECTBO U  BOOOpakeHHe, ObITh MHUIMATUBHBIM. OBJIaleHMe YHUBEPCAJIbLHBIMH
peryJssiTUBHBIMU JefiCTBUSIMU:

CaMOOPraHu3aNMs:

— CaMOCTOSITENILHO OCYILECTBIISTH II03HABATEILHYIO IS TEIbHOCTD, BBISBIIATH IPOOJIEMBI, CTABUTH
U (OopMyIHpPOBaTh COOCTBEHHBIE 3a/laud B OOpa30BATEIBHOM NEATEIBHOCTH M YKU3HEHHBIX
CHUTYaIHSIX;

- JIaBaTh OIICHKY HOBBIM CHTYaIUsIM;

- pacimupATh paMK1 y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEAIOUTCHHN;

- CrmocoOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO INIUPOKOW SPYIUIMH B PAa3HBIX O00IACTIX
3HAHMH, TOCTOSHHO MOBHIILIATH CBOM 00pa30BaTEIbHbIN U KYJIBTYPHBIH YPOBEHB;

CAMOKOHTPOJIb:

- JaBaTh OLEHKY HOBBIM CHTYallMsIM, BHOCHTh KOPPEKTHUBHI B JIESATEIBHOCTb, OIICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

- BIIQJICTh HaBBIKAMH ITO3HABATEIBHON pe(IeKCHH KaK OCO3HAHWS COBEPIIAEMBIX JCHCTBUH H
MBICIIUTEIBHBIX MPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUH;

- YMETh OIICHWBaTh PHCKH W CBOEBPEMEHHO TPUHUMATh pEHICHUS [0 WX CHIDKECHUIO;

IMOUMOHAIBHBIN HHTEIEKT, MPeANoJaralouuii c()opMupoOBaHHOCTD!

- CaMOCO3HaHHs, BKJIIOYAIOLIETO CIIOCOOHOCTh IMOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJICTh HANPaBJICHUS PAa3BUTHS COOCTBEHHON SMOIIMOHAIBLHON Cephl, ObITh YBEPEHHBIM B
cebe;

- CaMOpETyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCThH 3a
CBOE TIOBEZICHHE, CITOCOOHOCTD aIalITUPOBATHCSA K IMOIIMOHAIBHBIM U3MEHEHUSM H MTPOSIBIISITH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

- BHYTPEHHEH MOTHBAIUH, BKIIOYAIONIEH CTpeMIIEHUE K TOCTHKEHUIO 1IEJIH U YCIIeXY, ONTHMU3M,
WHHUIMATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXO/IS U3 CBOUX BO3MOKHOCTEH;

- OMIATH{, BKIIOYAMOMEH CIIOCOOHOCTh TOHUMATh SMOIMOHAIBHOE COCTOSHHUE JPYTHUX,

YYUTHIBATH €T0 NpPU OCYIIECTBICHHH KOMMYHHUKAIMH, CIOCOOHOCTh K COYYBCTBHIO U
COMCPESIKUBAHUIO;

NPHUHATHE ce0s1 U APYTUX JIOAeH:
- TNPUHUMATh ceOsl, MOHUMAasi CBOM HEJJOCTATKH U JOCTOMHCTBA;
- INPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX JIFOACH DU aHAIU3€E PE3YNIbTATOB IEATEIBHOCTH;
- TpuU3HaBaTh CBOE MIPABO M MPABO APYIHX JItOJEH Ha OIIMOKH;
- pa3BUBaATh CIIOCOOHOCTH MOHUMATh MUP C TIO3ULIUH IPYTOTO YEIOBEKA.
Yuumwieas cneyugpuxy npeomema OOIL. 12 Xumus, memanpeomemnule pe3yibmamol 6
npozpamme KOHKpemu3upoeaHvl Kax:

MPO1-ymenue camocTosITENbHO  (OPMYIUPOBATH M AKTyaJU3UpOBaTh  MpodIIemy,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEACIIATh LEIU ACATEIBHOCTH, 3a1aBaTh I1apaMeTPbl U KPUTEPUU
UX JOCTHXKECHUS, BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTb, OLCHUBATh COOTBETCTBUE PE3YyJIbTAaTOB
L[EJISIM, OLICHUBATh PUCKHU MTOCJIEICTBHUM 1€ATEIBHOCTH;

MPO02-Bnanerp HaBbIKAMHU Y4eOHO-HMCCIEIOBATENbCKOM M TMPOEKTHOW JEATENbHOCTH,
HaBBIKAMU pa3pelieHust mpooiem;

MPO03-criocoOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY TIIOMCKY METOJIOB pElICHHS
MIPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METOJIOB ITO3HAHMS;



MPO04-BiafeTs BUAAMU JEATEIHBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETAILIUH,
npeoOpa30BaHUIO M MPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CUTYalUsAX, B TOM UYHUCIIE TPU CO3JaHUU
y4EOHBIX U COLIMATIbHBIX IPOEKTOB;

MPO05-ymenue mnepeHOCUTh 3HaHMA B IIO3HABATENBHYI0 U IPAKTHYECKYI0 00JIacTu
KU3HEJEATEIIbHOCTH; UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTel;

MPO06-BnaneTh Hay4YHBIM TUIIOM MBIIUIEHUS, BIaJI€Th HAYYHONH TEPMUHOJIOTUEN, KITHOUEBBIMU
HNOHATUAMU U METOJIaMU;

MPO07- BelIBATaTh HOBBIE HJIEH, IPEAJIAraTh OPUTMHAIIBHBIC ITOAXOABI U PEILICHUS;

MPO08-Brasers HaBbIKAMU MOJYy4YeHHMS HHGOPMALMM M3 MCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITENILHO OCYILIECTBIATh IIOUCK, aHAJIN3, CUCTEMATH3aLMI0 U UHTEPIPETALUIO HH(OpMALUU
Pa3INYHBIX BUAOB U (POPM IPEACTABICHUS.

MP09-BrasieTs pa3aMuHBIMU CIIOCOOAMU OOIIEHHS W B3aUMOCHCTBUS, apryMEHTHUPOBAHHO
BECTH JUAJIOT, YMETh CMAryaTh KOH(DIMKTHBIE CUTyallUH, Pa3BEPHYTO M JIOTUYHO U3JaraTb CBOIO
TOUYKY 3pEHUS C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MP10-noHMMaTh U UCHOIB30BATh IPEUMYILECTBA KOMaH/IHON U HHIUBUAYAIbHON pabOThI;

MP11-BbIOMpaTh TEMATUKY U METOJ/IbI COBMECTHBIX JIEHUCTBUI ¢ Y4ETOM OOLIMX MHTEPECOB U
BO3MO)XHOCTEM KaXJOr0 WIEHAa KOJUIEKTUBA, IPUHHUMATh II€JIM COBMECTHOM JEATEIIBHOCTH,
OpPraHU30BBIBATE U KOOPAMHUPOBATH JEUCTBUA IO €€ NOCTUKEHHUIO: COCTAaBIIATH IJIaH JEHCTBHIA,
pacrpeaenaTb poJik ¢ y46TOM MHEHUM Y4aCTHUKOB, 00CYXIaTh pe3yJIbTaThl COBMECTHOUM pabOTHI;

MP12-ouieHMBaTh Ka4yeCTBO CBOETO BKJIAJAa W KaXJAOr0 Y4YaCTHHKA KOMaHAbl B OOIIUMN
pe3yibTar Mo pa3paboTaHHBIM KPUTEPHSIM, OCYIIECTBIATh TO3UTUBHOE CTPATErMUECKOE ITOBEICHUE
B Pa3IIUYHBIX CUTYalUsX, IPOSIBIATH TBOPUECTBO M BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

MP13-caMOCTOSTENBHO OCYIIECTBIISATh I03HABATENBHYIO 1€ATEIbHOCTD, BBISIBISATH IPOOJIEMBI,
CTaBUTh U (POPMYJIHUPOBATh COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOM AEATEIbHOCTU U KU3HEHHBIX
CUTYallUsIX, CaMOCTOSITEJIbHO COCTaBIATh IUIAaH pELIEHUS NPoOJeMbl € YYETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPeNOYTEHUH;

MP14-cniocob6cTBOBaTh (POPMHUPOBAHUS W MPOSBICHUS IIMPOKOM SpyIUIIMU B pa3HbIX
001acTAX 3HaHUI, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYpHBI YPOBEHb;

MP15-ymeHne naBaTh OLICHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBHI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM.

MP16-ciocoOHOCTh TIOHMMAaTh CBOE HMOIIMOHAILHOE COCTOSIHHE, BHUIETh HaIpaBICHUS
pa3BUTHsI COOCTBEHHOM SMOLIMOHATIBHOM chepbl, ObITh YBEPEHHBIM B ce0e€;

MP17-criocoOHOCTh TMOHUMATh SMOLIMOHAIBHOE COCTOSIHME JIPYTHMX, YUMTHIBaTh €ro MpH
OCYIIECTBIIEHUU KOMMYHUKAIIMH, CHOCOOHOCTh K COYYBCTBUIO M CONIEPEKUBAHUIO;

- MP18 — cnocoOGHOCTh NMPUHUMATH CceO0sl, MOHUMAasi CBOM HEJAOCTAaTKH W JOCTOWHCTBA,
MPUHUMATh MOTHBBI U apTYMEHTHI APYTUX JIIOJIeH MPH aHAJIW3€ Pe3yNbTaToOB JEATEIbHOCTH,
NpU3HaBaTh CBOE MPaBO M MPaBO JAPYIHX JIIOJEH Ha OIMOKM, Pa3BUBATh CHOCOOHOCTH
MOHUMATh MUP C MO3ULUH JIPYrOro YeroBeKa.

s popmuposanus smux pezyromamos y ooyuarowuxcsa popmupyromes YVJ/I:
PerynarusHeie
- CIOCOOHOCTh ONpeAesATh M (OPMYIUPOBATH LEIHM M 3aJa4Md JIEATENbHOCTH (KOHEUHBIH
pe3yNbTaT), aHAIM3UPOBATh YCIOBUS U pa3inyHble 3 (HEKTUBHBIE TyTH UX JOCTUKEHUS;
- CIIOCOOHOCTH KOHTPOJIMPOBATH U YIPABIISITh UMEIOLIMMUCS pecypcaMu (BpeMs, CHIIbI, CPEICTBA,

BO3MOXXHOCTH M TIp.); OLIEHUBATh NPaBWJIBHOCTh BBIMOJHEHUS PaOOThI, €€ COOTBETCTBHE

3aMJIaHUPOBAHHOMY Pe3yJIbTaTy U IUIaHY; BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;



CIIOCOOHOCTh  OCO3HaBaTh M  OLEHHMBATh COAEP)KAHUE W Pe3yJbTaThbl  BBINOJIHEHUS
3aIJIaHUPOBAHHON PAa0OTHI; CPAaBHHMBATH CBOM PE3YNbTAaThl M CIIOCOOBI MX JOCTHIKEHHS C
pesyibTaTaMi M CHoco0aMM JOCTUKEHUs IPYTuX; aHaJIM3UpPOBATh IOJyYEHHBIH OINBIT U
IUTAHUPOBATh MEPCIIEKTHUBEI €r0 UCTIOIF30BaHUs B Oy1yIeM yueOHOM IpoIiecce U BHEYPOUHOU
JeATEIbHOCTH.

Ilo3naBarensHEIC

aHAJIM3UPOBATh, CPABHUBATH, KJIACCUPHUIMPOBATh U 00001IaTh (PaKThl U ABJICHUS. BBIABIATH
MIPUYMHBI U CJIEJICTBUS MPOCTHIX SIBICHUM;
OCYILIECTBIISITh CPAaBHEHHME, CEPHUALMI0 M KIacCU(UKAIMIO, CAMOCTOATEIbHO BBIOMpas
OCHOBAHUS ¥l KPUTEPUU JIJISl YKA3aHHBIX JIOTUYIECKHX OIEPAIlHii; CTPOUTH KIACCU(PUKALIUIO Ha
OCHOBE IUXOTOMHUYECKOT0 JIJIeHUs (Ha OCHOBE OTPULIAHUA);

CTPOUTH JIOTUYECKOE pacCyXkICHHEe, BKIIOYAIOUIee YCTAHOBJICHHE MPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

CO3/1aBaTh CXEMATHYECKHUE MOJICIH C BBICIICHUEM CYIIECTBEHHBIX XapaKTePUCTHK OOBCKTA.
COCTaBJISTh TE3UCHI, Pa3INYHBIC BUIBI IUIAHOB (MPOCTHIX, CIOKHBIX U T.I1.);
peoOpa3oBLIBaTh HHPOPMAIIMIO U3 OJTHOTO BUAA B APYToil (TaONIUIly B TEKCT U IIp.);
BBIUMTHIBATh BCE YPOBHU TEKCTOBON MH(POpMAIUY;

YMETH OIPEACIIATE BO3MOKHbBIC MCTOYHUKHA HCO6XO,Z[I/IMBIX CB@,I[GHPIIZ, IMPOU3BOJUTL ITOUCK

UH(OPMALINH, aHATU3UPOBATH M OIICHUBATh €€ JOCTOBEPHOCTh. KOMMYHHUKAaTHBHBIC

- CIOCOOHOCTh HaxXOJWUThb BBIXOA U3 CIIOPHBIX CI/ITyaIlI/Iﬁ H HC CO3aaBaTb OTKPBITBIX KOH(i)JII/IKTOB;

- CHOCOOHOCTH NPpUHHUMATL PCHICHUA U I'PaMOTHO OTCTAaMBATb CBOKO TOUYKY 3PCHUS; IIPABUIIBHO

(bopMyIMpPOBaTh M CTABUTH BOMPOCHI; YETKO U MOJTHO BBIPAXKATh MBICIIH;

- CHOCOOHOCTh KOHTPOJUPOBATh CBOE TIOBEJACHHE U TIIOBEICHHE MApTHEPOB B TPYIIIE;

COTPYAHUYATH C OJHOTPYIITHUKAMHU U IIEAATOTOM.

— CHOCOOHOCTH BOCIIPHUHUMATDH I/IH(I)OpMaI_[I/IIO B Pa3IMYHBIX PCIPE3CHTATUBHBIX CHUCTCMAX,

CO371aBaTh 1EJOCTHBIA 00pa3 (IpeameTa, CUTYalluM, SBJIICHUS, 3aKOHA W TIp.); CIIOCOOHOCTH
MoJyyaTh HEOOXOAUMYI0 HMH(OPMAIMIO pPa3IMYHBIMH CIHOCOOAMH U U3  Pa3TIUYHBIX
HUCTOYHUKOB; BJAJeTh MpPHUEMaMU O3HAKOMHUTEIHHOTO, W3Yy4arollero, YCBaWBAIOUIETO M
IIOUCKOBOI'O UYTCHUS.

Dopmuposanue VY]] nposooumca npu nomowu pewienus ciedyiouwux munoeslx 3a0ay no
pazoenam.

OCHOBBI CTPOEHUS BELIECTBA;

XUMHUYECKHE PEAKIINH;

CTPOEHHUE U CBOMCTBA HEOPTaHUYECKUX BEIIECTB;

CTPOEHHE U CBOMCTBA OPraHUYECKUX BEILIECTB;

KMHETUYECKUE U TEPMOJMHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHMSI XUMHUUECKHUX PEaKIIMA;
pacTBOPBHI;

XUMHUS B OBITY U IPOM3BOJICTBEHHOM JIEITETLHOCTH YelIOBEKa.

Pacu€TrHbie 3a1aun 110 XUMHHU JEIAT Ha THIIBI, 4 KaXJIBIM THIT HA TOJITHII.

Tun 1. Berauciaenue no XuMu4ecKuM GpopMyiam.
Tum 2. 3agaun Ha pacTBOPBL.

Tun 3. Pemenne 3amad mo XxumMuueckum Gopmyram.
Tun 4. 3agaun Ha BeIBe/IeHHE (DOPMYIIBI BEIIECTRA.
Tun 5. KomOuHMpOBaHHEIE 3aa9H.



Tun 6. 3agaun Ha KHHETUYECKUE 3aKOHOMEPHOCTH.

OKCMepUMEHTANIbHBIC 3ala4l — 3TO 3aJaHHs MPAKTUYECKOTO XapaKTepa, OTBEThl Ha KOTOPhIE
HAXOJAT B ITpoliecce HabII0IEHUH 32 ONTBITAMU WJTH TEOPETUYECKOTO 00OCHOBAHUSI CBOMCTB BEIIECTB.
ITo cBOEMY coepKaHHIO YKCITIEPUMEHTAIBHBIC 331a9d MOXHO KIacCU(UIIUPOBATH TaK:

a) 3amayu Ha HaOmojeHue; O0) 3aJaud Ha TIOJNYYEHHE BEIISCTB; B) 3aJadyd Ha TNPOBEICHUC
XapaKkTEepHBIX peakluii; I') 3a7aud Ha pacrno3HaBaHUE BEIIECTB; J) 3aJaud Ha KOHCTPYHMPOBAHHE
pUOOPOB.
IIpenmeTHbIE pe3y/ibTAThI
[To yuebnomy npenmery OOII. 12 Xumus (6azo6biii yposers) TpeOOBAHUS K MPEIMETHBIM
pe3yibTaTaM 0CBOeHHS 6a30BOT0 Kypca HH(GOPMATHUKH JTOJIKHBI OTPAXKATh:

IMP601-chopMupoBaHHOCTH MPEJCTaBICHUM: 0 XUMHYECKOH COCTaBJIAIOLIEH
€CTECTBCHHOHAYYHOW KapTUHBI MUPA, POJIU XUMHHU B TIO3HAHHUH SIBJICHUN IPUPOJIBI, B QOPMHUPOBAHHUH
MBIIUICHUS U KYIbTYPhI TUYHOCTH, €€ (YHKIIMOHATHHOW IPAaMOTHOCTH, HEOOXOIUMOM JJISI PEIICHHS
MPaKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO M
MIPUPOAHON Ccpelie;

IIP602-BraieHre CUCTEMOM XMMUYECKUX 3HAHWM, KOTOpas BKJIIOYAECT: OCHOBOIIOJIArarolue
MOHATUS(XUMHUYCCKUI DJIEMEHT, aTOM, JJIEKTPOHHas 000j0YKa aToma, S-, P-, -0-3JeKTpOHHBIC
opOUTaIM aTOMOB, MOH, MOJIEKYJIa, BaJIEGHTHOCTb, JIEKTPOOTPUIATEILHOCTD, CTEIIEHb OKUCIICHHUS,
XUMUYECKasi CBSI3b, MOJb, MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIA  CKEJIET,
(GbyHKUIMOHATBHAS TPYIINa, PajuKail, U30MEpHUs, TOMOJIOTHYECKUN pAJl, TOMOJIOTH, YTI€BOIOPOIbI,
KHUCITIOPOJI- U a30TCOJEpIKAIINE COSAUHEHNUS, OMOJIOTHYECKH aKTUBHBIC BeleCTBA(YTIIEBOAbI, JKHUPHI,
Oeiku), MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIE COCAMHEHUS,
KpUCTAJUTMYECKash peniéTka, THUIbl XUMHYECKHX PeaKIui (OKHUCIUTEIBHO -BOCCTAHOBHUTEIBHBIC,
9K30- U PHJIOTEPMHUYECKHE , PEAKIIU HOHHOTO OOMEHA), pacTBOP, AJIEKTPOIUTHI, HEIJIEKTPOIHUTHI,
ANEKTOPOIUTHYECKAs JUCCOLMALINS, OKUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKOMN peakun
XUMHUYECKOE DPABHOBECHE), TEOPHUH M 3aKOHBI(TEOPUS XHUMHYECKOTO CTPOEHUS OPraHUYECKHUX
BelecTB A, M, byTiiepoBa, Teopus 3A€KTPOIUTUYECKON JUCCOLMAIUY, epuoandeckuii 3akox J[. 1.
MeHneneeB, 3aKOH COXPAaHEHUS MAaCChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHUN S3BIK XUMHH,
(aKTOIOTUYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYCHHS M O€30MacHOM HCIOJIb30BaHUHU
BaXHEHIIINX HEOPraHUYECKHX U OPTaHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW IESATEIbHOCTH
YeJIOBEKa;

ITP603-yMeHne BBISBISATH XapaKTepHbIE MPU3HAKU W B3aWMOCBSI3b H3YUCHHBIX TOHSATHIH,
MPUMEHATH COOTBETCTBYIOLIUE MOHITHUS IPHU ONMUCAHUU CTPOCHHUS M CBOMCTB HEOPTraHUYECKUX M
OpTraHWYECKUX BEIIECTB M MX TMPEBpAICHUMN; BBISBIATH B3aUMOCBSI3b XHMHUUYECKHX 3HAHUN C
MOHATUSAMHU U MPEACTABICHUSAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

I[1P604-yMeHne MCHOJIb30BaTh HAUMEHOBAHUSI XUMUYECKUX COEIUHEHUN MEXKIYyHapOIHOTO
COI03a TEOPETUYECKOWM ¢ MPHUKIAJHOM XUMHUM W TPUBUAIBHBIE HA3BaHUS BAKHEHIIUX
BEIECTB(ITUIICH, alleTUJICH, TIIHIIePUH, (GeHOoII, HOpMaTbIETH/I, YKCYCHAs KUJIO0Ta, TIUIUH, YTapHbIT
ra3, yJIeKHUCIIbIi ra3, aMMHUaK, raiéHHas U3BeCTh, HETallIEHHAs U3BECTh, MUTHEBAs COJA U APYTHX),
COCTaBJIATH ()OPMYITBI HEOTAHMYECKUX U OPTAaHUYECKUX BEIIECTB, YPABHCHHSI XUMUUECKUX PEAKIIUM,
OOBSCHATP WX CMBICH;, TMOATBEPXKAATh XapaKTepHble XUMHYECKHE CBONCTBA  BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH U 3aITUCSIMU YPaBHEHUHN PEAKITU;

IIP60S-ymMeHne ycTaHaBiIMBaThb IPUHAUICKHOCTh  HM3YYEHHBIX  HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K OMPEAENEHHBIM KilaccaM U TpylmaM COSAMHEHUN XapaKTepu30BaTh UX
COCTaB W BAXKHEWINIWE CBOWMCTBA; OMPENESATh BHIBI XMMHUYECKHUX CBs3eH (KOBaJIGHTHAs, UOHHAs,



METaJUIn4YecKas, BOJOPOJHAs)), TUIbI KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIAacCCHU()ULIUPOBATH
XUMHUUYECKHE PEAKIUY;

ITP006-B1aieHuE OCHOBHBIMM METOJAMU HAY4YHOI'O IIO3HAHMSI BEUIECTB M XUMHUYECKHX
ABJICHUH(HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJEIUPOBaHUE);

ITP607-yMeHne mpoBOAUTE PACUYETHI 10 XUMMHUYECKUM (pOpMyJiaM M YPAaBHEHHUSAM XUMHUYECKHUX
peaKIMii C UCTIOJIb30BaHHEM (PM3UYECKUX BEITMYMH XapaKTEPU3YIOILINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: Macchl, 00bEMa(HOpPMalbHbIE YCIOBHUS) ra30B, KOJUYECTBA BEILECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMHMUECKHUE 3HAHMSI ISl IPUHATHS PEIICHUN B KOHKPETHBIX XKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMM U UX IIPUMEHEHHEM,;

ITP008-ymMeHne mIaHUpPOBaThb M BBIIOJHATH XMMMUYECKUH SKCIEPUMEHT (MpeBpalleHus
OPraHMYECKHUX BCILECTB IPU HArpeBaHWM, IIOJYyYEHUE OTWIEHA U H3YyYCHHE €ro CBOMWCTB,
Ka4eCTBEHHBIC PEAKIIMM HA allbJCTHIbI, KpaxMmal, YKCYCHYIO KHUCIIOTY; JeHaTyparus OCJIKOB MpH
HarpeBaHUU, LBETHbIE PEAKIIMM OEIKOB; IPOBOJUTH PEAKLIUH HOHHOTO OOMEHA, ONPEAEIATh CPELy
BOJIHBIX PaCTBOPOB, KAUECTBEHHBIE pEaKIMU Ha Cylb(aT-, KapOOHAT- U XJIOPHUI-aHUOHbI, HA KATUOH
aMMOHUS; pelllaTh SKCIepUMEHTaJbHbIE 3a1aud no TemaM «Mertamiel» U « Hemeramnsl») B
COOTBETCTBUM C TIpaBUJIaMU TEXHUKH OE€30MAaCHOCTH TMpH OOpameHuH , BEImECTBAMU H
71a00paTOPHBIM 000PYAOBaHUEM; IPEACTABIATh PE3yIbTaThl XMMUYECKOTIO SKCIIEpUMEHTA B (hopMe
3allUCH YPaBHEHUI COOTBETCTBYIOLIUX peakluil U HOpMyIUpoBaTh BEIBO/IbI HA OCHOBE 3TUX
pe3yJIbTaToB;

I1P609-ymeHne aHanu3MpoBaTh XHUMHYECKYI0 MH(OpMAIMIO, MOJy4aeMyl0 M3 pa3HbIX
HMCTOYHHUKOB (Cpe/ICTB MaccoBOM nH(popmanuu, cetb UHTEepHET U ipyrue);

ITP610-ymenue coOmoaaTh IpaBuUiia SKOJIOTMUYECKU 11€JIECO00pa3HOTo MOBENEHUS B ObITY U
TPYZAOBOM AESITEIBHOCTH B LIEISAX COXPAHEHUS CBOETO 310POBbsl U OKPY’KAIOLIEH CPEbl; YUUTHIBATh
OMACHOCTb BO3JCHCTBUS HA JKUBbIE OPraHU3Mbl OIpPENEIEHHBIX BEUIECTB, IOHHUMAs CMBICI
MOKa3aTelsl PeAeIbHON JOIYCTUMON KOHIIEHTPALUY;

ITP611-ymeHue npUMeHSATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/AAX MO3HAHUS BELIECTB U
XUMHUYECKHX SIBICHUH [ 00y4aroIUXCsl ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS;

I1P612-ymeHue nMcnosab30BaTh penbeHO TOYeUHYIO cucTteMy obo3HaueHuit JI. Bpaitns mis
3aMMcH XUMUYECKUX (GOopMyN JUIsl CIENbIX U ClIa0OBUASAIIMX O0O0YydaroIIuXcsl.



3 TEMATUYECKOE IINTAHUPOBAHUE U COAEPKAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanmne pa3aesioB 1
TEM

Coaep:xkanue yueOHOro Mmatepuaia u GopMbl OPraHu3anNN J1eSITeILHOCTH
00y4arImXxcs

O0nLeM
4acoB

Koabl
pe3yJabTaToB
ocsoenus OOII

1

2

4

Pa3znesn 1. OcHOBBI CTPOEHUA

BelieCresa

Tema 1.1. Ctpoenue
aTOMOB XUMHYECKHUX
JJIEMEHTOB W TNpHUpoAa
XUMHUYECKOH CBSI3U

Conep:kanue y4eOHOIro MaTepuaa

BxoaHoii KOHTPOJIbL

Jlekumust Nel. CoBpemeHHass MoJieib CTpoeHUsl aToMa. CHUMBOJIMYECKUM A3bIK XUMHUH.
XUMUYECKUN 3JIEMEHT. OJeKTpoHHass KoHpurypanus artoma. Kiaccudukanus
XUMHYECKHX DIIEMEHTOB (S-, P-, d- a1meMeHThI). BaneHTHBIE 3J€KTPOHBI. BaleHTHOCTD.
DJIeKTpOHHAs TMPUPOJA XHMHUYCCKOU DIIEeKTPOOTPULIATEIILHOCTE. Byl
XUMHUYECKOMN CBSI3U (KOBAJICHTHAS CBSI3b, €€ PA3HOBUIHOCTU U MEXaHU3MbI 00pa30BaAHUS
(OOMEHHBIF W JOHOPHO-AaKIENTOPHBIN), HOHHAs CBS3b, METAJIMYECKAs CBS3b,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHuUs.

CBA3U.

0.30
lu

JleMoHcTpamuu. Moieim aTOMOB XUMUYECKUX JIEMEHTOB. MoIen MOJIEKYIT IIPOCTHIX
U CIIOXHBIX BelecTB (mmapocrepxueBble n Crioapra- bpurne6a). Monenu opoOutaneii
paznuuHOi opmbl. Mozaeny 13 BO3AYIIHBIX IIAPOB HPOCTPAHCTBEHHOTO PACIIOI0KEHHS
Sp- Sp? - Sp® rubpuaHBIX OpbuTaNeii.

IIpakTuyeckoe 3aHsaTuNel. PemieHue mNpakTHYECKMX 3aJaHUM Ha MCIOJIb30BaHUE
XAMHYECKOW CUMBOJIMKY U HA3BaHHWI COECIMHEHUI 110 HOMEHKIIATYPE MEXAYHAPOIHOIO
COI3a TEOPETUYECKOW U NPUKIAAHOW XUMUUM U TPUBHMAIBHBIX HAa3BaHUMU JUIA
COCTaBJIEHUS] XUMUYECKUX (OPMYI BYXaTOMHBIX COEAMHEHUH (OKCUAOB, Cylb(pUIOB,
THJIPUJIOB U T.I1.) U APYTMX HEOPraHUYECKUX COEAMHEHHUH OT/IEIbHBIX KJIaCCOB.
IIpakTrueckue 3a1aHKs HA YCTAHOBJICHUE CBA3U MEXIY CTPOCHUEM aTOMOB XUMUUECKUX
JJIEMEHTOB U IEPUOJMYECKUM HU3MEHEHUEM CBOWMCTB XMMHMUYECKHX JJIEMEHTOB U MX
COCIMHEHUH B COOTBETCTBUHU C MOJIOKEHUEM [IeproandecKkoi CUCTEMBI.

JIP02
JIPO4
MPO03
I1P602

I1P609

Conep:kaHue y4eGHOr0 MaTepuasia




Tema 1.2. Ilepuoanueckuii JlekuusaNe2.Ilepuoauueckas cuctema xumudeckux osieMeHToB J[.JM. Menneneesa. 2 JIPO1
3aKkoH u Tabmuna /. Y. Ousnueckuit cmbicn [lepuoanueckoro 3axkonHa [[.M. MenneneeBa. 3aKOHOMEPHOCTH JIP04
Menneneena W3MEHEHUS CBOWCTB XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX MP04
BEILECTB B COOTBETCTBUM C IOJIO)KEHHUEM XMMHUYECKOro 3yeMmeHTa B Ilepmoanueckoit MPO06
cucreMe. MupoBo33peHuyeckoe U HayuHoe 3HaueHue [lepuonnueckoro 3akona /1. U. MP11
Menpeneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMHUUECKHUX 3JIEMEHTOB. I1P603
JNemoncrpanuu. Paznuunsie popmsl [leproandeckoit CHCTEMbI XUMUYECKHUX JIEMEHTOB
J.U. MenneneeBa. OOpa3iibl MPOCTHIX BEMIECTB OKCUIOB M TUIPOKCUIOB dMieMeHTOB 111
nepuoJa.
Jladoparopublii onbIT. CpaBHEHHE CBOMCTB MPOCTHIX BEUIECTB, OKCUJOB U
ruapokcunos nemenTos I nepuona.
IIpakTuyeckoe 3ansitueNe2. PemieHue NpakTUKO-OPUEHTUPOBAHHBIX 33JlaHUM Ha 2
XapaKTepUCTUKY  XUMHYECKHX  dJIeMEeHTOB  «MeTalnueckue/HeMeTallIndecKue
CBOMCTBA, 3JIEKTPOOTPULIATENILHOCTD U CPOACTBO K IEKTPOHY XUMHUECKUX 3JIEMEHTOB B
COOTBETCTBHUE C UX AJIEKTPOHHBIM CTPOCHUEM M IOJIOKEHUE B EPUOAUYUECKON CUCTEME
XUMHU4YeCKUX 31eMeHToB .M. Menneneesa
JemoHcTpanuu.  Paznmuunbie  Gopmbl Ilepuonuueckou CHCTEMBI
xumuueckux anemMeHToB .M. Menzaeneesa.
Paznen 2. Xumuueckue peakiuu 16
Tema 2.1. Tunbr xumnyeckux |(Coaepxanue y4eGHOro MaTepuasia 10 JIP02
peaximi Jlekuma Ne3. Knaccudukaums u TUOBI XUMHUYECKUX pEAaKIMH € ydacTUEM JIPO3
Heopranuuyeckux BemiectB. CocTaBieHME YpaBHEHMHM peakUuid  COeIUHEHUS, 2 JIP04
pasio)keHus, 3aMmelleHus, oOMeHa, B T. Y. peakuud TOpeHus, OKUCICHUS- MP04
BOCCTAHOBJICHMS. MP05
Jleknusi  Ne4. VYpaBHEHUST OKHCIEHUSA-BOCCTAHOBJIEHUS. (CTENEeHb OKHUCIICHUS. MP12
Oxucnutenb W BOCCTaHOBUTENb. OKHUCIUTEIBHO -BOCCTAHOBUTENbHBIE DPEAKIUH B 2 TIP605
pHUpOJie, TPON3BOACTBEHHBIX MPOLIECCAX U KUIHEAEITEIbHOCTH OPraHU3MOB. ITP606
JlabopaTropHblii onbIT. OKUCIUTENbHBIE CBOWCTBA MEpPMaHraHaTa Kajausl B Pa3IMYHbBIX Eig%

cpenax.




Jlexkmusa NeS5. KommdecTBeHHBIC OTHOIICHHS B XUMHH. OCHOBHBEIE KOJIMYSCTBECHHBIC
3aKOHBI B XUMUH U PACUYETHI IO YPABHEHUSAM XMMHUUYECKUX peakui. MoJp Kak eIMHULA
KOJINUECTBA BelllecTBa. MossipHas Macca. 3aKOHbI COXPAHEHUS MAacChl U SHEPTHH.
3akoH ABoranpo. MomispHslid 00bEM razoB. OTHOCHTEIbHAS TFIOTHOCTD Ta30B.

IIpakTyeckoe 3ansiTueNe 3. «Tunsl XuMu4eckux peakuuity. Mcecnenoanue TUIoB (110
COCTaBY M KOJIMYECTBY UCXOTHBIX M 00Pa3yIOIIMXCsI BEIIECTB) ¥ IPU3HAKOB XUMHYECKHIX
peaKuui.

IIpakTnyeckoe 3anaTHeNe 4.Pacuérbl MO ypaBHEHUSIM XHUMHUYECKHX PpPEaKIHil ¢
HCIOJIb30BaHUEM Macchl, 00bEMa (HOpMaJIbHBIE YCIIOBHS) I'a30B, KOJIMUECTBA BEIIECTBA.

I1P611

Tema 2.2,

Coaep:xanue yueOHOro MaTepuaJia

DNEeKTpOoIUTHYECKAs
JMCCOIIMAITUS 1

HOHHBIA 0OMEH

Jlexmust Ne6. Teopus sneKTposuTHUSCKOM Aucconuani. MoHbl. DnekTponuTsl. Peakinn
noHHoro oOMmeHa, CocTaBieHHE peaklUuii HMOHHOTO OOMeHa MyTEM COCTaBICHUS HX
MIOJIHBIX M COKPAIEHHBIX HOHHBIX yYpaBHEHUHN. KHCIOTHO-OCHOBHBIE pEaKIIUu.

3amanus Ha COCTABJICHNE NOHHBIX PEaKIIUM.

JemoncTpamuu.  CpaBHEHHE  JJIGKTPOIPOBOMHOCTH  PAaCTBOPOB  3JICKTPOJIUTOB.

I/IHIH/IKaTOpI)I 1 UBMCHCHHEC UX OKPACKH B PAa3HbIX CpCaax.

JlabopaTopHblii onbIT. XapakTep AUCCOLMAINY PA3IMYHBIX THAPOKCHUIOB.

IIpakTnyeckoe 3ansitmeNeS. Peakuuu ruznponusa. I[lpoBeneHue peakuumii MOHHOTO
oOMeHa, ompejesieHHe Cpelbl BOAHBIX PACTBOPOB. 3aJaHUs HAa COCTaBJIECHUE HMOHHBIX
peakuuii.. MccriegoBanue cpesl pacCTBOPOB COJIeH, 00pa30BaHHbBIX CUIIBHBIMU U CIIA0BIMU
IPOTOJIUTAMH, U UX pEaKluil C pacCTBOpaMH IEIOUYN U KapOOHATa HATPUS.

Cocrasnenue peakuuil ruiposnsa coseil. [Ipaktnueckoe npuMeHEHNE TUAPOIIN3A.

KonTtpoJubnas padora Nel.

«CTpOGHI/Ie BE€IICCTBA U XUHMHYECCKUE PCAKIIUN.

Pa3nes 3.CTpoenue v CBOICTBA HEOPraHMYECKHUX BelleCTB

16

JIPO3
JIPO4
JIPO8
MPO02
MP09
MP10
MP11
I1P608

I1P609

Conep:kanue y4eOHOIro MaTepuaa

JIPO1




Tema3.1l. Kiaccudukamms,
HOMEHKJIATYpa W CTPOCHHUE
HEOPTraHUYECKUX BEIIECTB

JlekumaNe7. [IpenMer HeOpraHM4ecKo XMMUU. B3auMoCBsI3b HEOPraHMYECKUX BEIIECTB,
Knaccugukanus Heopranndeckux Bemiects. [IpocTsie u croxxubie BemecTBa. OCHOBHBIE
KJIACChl CJIOXKHBIX BELIECTB (OKCHJIbI, TMIPOKCUABI, KUCIOTHI, coan). HoMmeHknarypa u
Ha3BaHUE HEOPraHMYECKHUX BELIECTB HCXOMAS U3 HUX XMMHYECKOW (OPMYIBI MU
COCTaBJIEHUE XUMUYECKOH (hOPMYJIBI NCXO/1 3 Ha3BAHHsI BEIIECTBA 10 MEXTyHAPOIHON
Y TPUBHAJIbHOW HOMEHKJIAType
MexmonexynspHsle B3auMmozeictsust Kpucrammoruapatel, ArperatHble COCTOSHUS
BemecTBa. Kpucramnnmueckue u amopgHbie BemecTBa. THITbI KPUCTATUTMYECKUX PEHIETOK
(aToMHas1, MOJIEKYJISIpHAs, HOHHAS, METAJUTMYECKast). 3aBUCUMOCTh (PH3UUECKUX CBOUCTB
BEUIECTBA OT THUIA KpHUCTAUIMYECKOM pemérku. [IpmunHbl MHOrooOpasusi BEILECTB.
CoBpeMeHHbIE NTPEICTABIECHUS O CTPOSHUU TBEPABIX, KHUJIKUX U Fa3000pa3HbIX BEIIECTB.
Kuakue KpucTaisl.

IIpakTnyeckoe 3anaTue Ne6. HomeHkiaTypa HEOpPraHWYECKUX BEILLECTB: Ha3BaHUE
BEIIECTBA MCXOS M3 HMX XHUMHUYECKOH (OpMyJbl WIM COCTaBICHHE XMMHUYECKOH
dopMynbl HCXOAs M3 Ha3zBaHMs BemlecTBa Mo MexayHaponHoit (MIOITAK) wnm
TPUBUAIIBHON HOMEHKJIATYPE.

Pemenue MMPAKTUYCCKUX SaﬂaHI/Iﬁ 10 KJ'IaCCI/I(I)I/IKaI_II/II/I, HOMCHKJIATYPC U XUMHYCCKUM

JIP02
JIPO8
MPO1
MP04
MP09
MP12
MP13
I1P601
I1P602
I1P603
I1P604
I1P609

(dopMysiaM HEOPraHUYECKUX BEILECTB Pa3IMYHBIX KJIACCOB (YrapHbIN ras, yrJIeKHCIbIN
ra3, aMMHaK, Tal€éHHas W3BECTb, HeraméHas W3BECTb, NMUThEBAs COAA U JIPYIHX):
Ha3bIBaTh U COCTABIIATH (DOPMYJIBI XUMUYECKUX BEILLIECTB, ONPENEIATh MPUHAJIEKHOCTD
K Kiaccy. HMcTouHuku xumuueckod wuHGopManuu (HaydyHas U y4dyeOHO-HayuyHas
auTeparypa, cpeactBa maccoBou uHpopmarmu, cetb WMutepHer m nmpyrue). [lomck
nH(pOpMalliU 110 Ha3BaHUSIM, UACHTU(PHUKATOPaM, CTPYKTYPHBIM (OopMyJiaM.

Tema 3.2.

Conep:xaHue y4eGHOro MaTepuaJsia

DuznkoxuMUYeCcKre CBOMCTBA
HEOPraHWYECKUX BEIIECTB

JlekumnaNe8.Meramnel. O01ue pusnueckre 1 XuMHUECKHUe cBoicTBa MeTalliioB CriocoObl
MOJIy4CHHA, 3HayeHne METAJUIOB M HEMETAJIOB B opupoac MU KU3HCACATCIBbHOCTHU
yelioBeKa U opraHu3MoB. Koppo3us MeTamioB: BHUIbI KOPPO3UH, CIIOCOOBI 3alllUTHI
METaJUIOB OT KOppo3ur. OCOOEHHOCTH KOPPO3UU B MOPCKOM M TIPECHOMU BOJIE.

I[eMOHCTpaIII/II/I. KOJ'IJ'ICKL[I/IH MeTaJLuI0B. Moaenu KpUCTAJTNIMICCKUX peI_HéTOK MCTAJJIOB.

Mogenu KpuCTaIIMUeCKUX pemeToK oa, anmasa, rpagura.

JIPO2
JIPO3
JIP0O4
JIPO8
MPO3
MPO06
MPO7
ITP603




JlaGopaTropHuble ombIThbl. [lonmyueHne kuciopoma M €ro cBoicTBa. B3aummoneiicTBue

MCTAJIJIOB C paCTBOpaMH KHCJIOT U coJIeii.

JlexknmuaNe9.Hemeramner. O0mue pu3nyeckne U XUMHYECKHUE CBOMCTBA HEMETAJIIOB.
Tunuunsie cBoiictBa HemeTawioB [V — VII rpynn. Knaccudukanus u HoOMeHKIaTypa
coequHeHU HeMeTaoB. KpyroBopoTsl OMOreHHBIX 3JIEMEHTOB B IIPUPOIE.

JlekumnsaNel0.XumMyuyeckue CBOKMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB
(OKCHAOB, THIPOKCUIOB, KHCIIOT, COJICH U Ap). 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
MPOCTHIX BEIIECTB, BOJOPOIHBIX COSAMHEHUH, BBICIIUX OKCUIOB U TUPOKCUIOB.

HpaKaneCRne 3aHATHSA

IIpakTnyeckoe 3anaTueNe7. CocraBiieHUE YpaBHEHUH XUMHUYECKMX PEAKIUN ¢
Y4aCTHEM IPOCTBIX U CIIOKHBIX HEOPIaHMYECKUX BEIIECTB: METAUIOB MU HEMETAJUIOB;
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KUCIOT,
OCHOBaHMU U aM(OTEPHBIX THAPOKCHIOB; HEOPTaHUIECKUX COJICH, XapaKTePU3YIOIINX
X CBOWCTBa. PerieHue NpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha
CBOWCTBA, COCTaB, IIOJy4eHHE M O€30IIaCHOE HCIIOJIB30BAHUE  BAXKHEHIIHMX
HEOPraHUYECKUX BEIIECTB B OBITY U IPAKTUUECKOHN AESATEIbHOCTH YEIOBEKA.

I1P604
I1P606
I1P609

Tema 3.3. Upentudukanusy

Conep:xanue yueOHOro MaTepuaJia

HCOPTraHNYCCKUX BCIICCTB

IpakTnyeckoe 3ansaTueNe8. «VnenTuduranys HEOPraHUIECKUX BEIIECTBY. Pemenue
OKCHepUMEHTAIbHBIX 3a/1a4 M0 XMMUYECKHM CBOWCTBAM METAJJIOB M HEMETAJUIOB, IO
pacro3HaBaHUIO U MOJTYYEHHUIO METAJUIOB U HEMETauIoB. MneHTudukanus

JIPO3
JIPO7
MPO1

HEOPraHMYECKUX BEIIECTB C HCIOJb30BAHUEM HUX (U3UKO-XUMHUECKUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakinii. KauecTBeHHbIe peakiiuu Ha cynb(aT-, kKapOoHaT-
, XJIOPUJ1 QaHUOHBI, HA KATUOH aMMOHHMS.

KonTpouabnas paGora Ne2.

«CBoiicTBa HEOPraHNvIE€CKUX BEHIECTB».

MPO03
I1P605
I1P608
I1P609

Paspnen 4. CtpoeHue u CBOMCTBA OPraHU4YeCKHMX BellecTB

24

Conep:xanue yueOHOro MaTepuaJa




Temad.1. Knaccudukanms,

Jlekuust Nell.IlosiBneHue u pa3BUTHE OpraHndeckol xumuu. [IpenMer opraHnyeckoi

JIPO1

CTPOGHHE ¥ HOMEHKIATypa| XMMHHM. MeCTO M 3HAaYeHUE OPraHUYECKOM XUMHUU B CHUCTEME E€CTECTBEHHBIX HayK. JIPO3
OpPraHUYECKUX BEILECTB XVMMHYECKOE CTPOCHHE KaK IMOPSNOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX JIPO7
BaJI€HTHOCTH. OCHOBHBIE IOJOXEHUS TEOPUM XHMUYECKOTO CTPOECHMSI OPraHMUYECKUX MPO3
coenuHenuit A. M. byrnepoBa. VYriiepoaHbId CKEJIET OPraHUYECKOM MOJIEKYJIBI. MPO06
3aBUCHUMOCTb CBOMCTB BELIECTB OT XMMHYECKOIO CTpPOEHHUs MoJleKyn. M3omepus u MP11
U30MEPBI. MP13
[Tonstue o ¢yHknuoHanpHOM Tpynme. Pamukan. [lpuHnumel  Kiaaccupukauu 2 MP14
OPraHMYECKUX  COCIMHEHUH. MexayHapoiHas  HOMEHKJIATypa M IPUHLHAIIBI IP602
HOMEHKJIATyphl ~ OpraHuyeckux coeauHeHuil. Ilonarme 00  a3orcomep:kamux IIP603
COEJIMHEHUX, OMOJIOTUUECKH aKTUBHBIX BellecTBax(yriaeBojax, Kupax, Oenkax u ap.), [IP604
BBICOKOMOJIEKYJIIPHBIX COEJMHEHUSAX(MOHOMED, MTOJIUMEDP, CTPYKTYPHOE 3BEHO). IIP611
JemoncTpanuu. Mozaeny roMojoroB 1 U30MEpOB OpraHMYECKHUX BELIECTB. [IP612
JlabopaTopHblii onbIT. M3roTOBIEHNE MOJIEKY OPraHUYECKUX BEILIECTB.
I[IpakTuyeckoe 3anaTue Ne9. Homenkiarypa opraHu4ecKux COCIMHEHUN OTACIbHBIX
KJIaCCOB (HACBHIIIEHHbIE, HEHACBIIEHHbIE U APOMATUYECKUE YIIIEBOAOPOJbl, CIHUPTHI,
(eHObI, anbaerupl, KETOHbI, KapOOHOBBIE KUCIOTH M Jp.) CocTaBlieHHE MOJTHBIX U 2
COKpAIIEHHBIX CTPYKTYPHBIX ()OPMYJT OPraHHYECKHUX BEIIECTB OTAEIBHBIX KJIAcCOB,
UCIIONIb3Ysl MX HA3BaHMS IO CHUCTEMAaTHMYECKOM HOMEHKIarype. Pacd€rsl mpocreiien
(GbopMyITBI OPraHMYECKOM MOJIEKYJIBI, UCXO/IS1 U3 dJIEMEHTapHOTo cocTaBa(B%).
Tema 4.2. CpoiictBalConep:xkanue yue0HOro matepuasa 12 JIP02
OPraHUYECKUX COETMHEHUN JlexknusaNel 2. ®u3nKo-XUMUUECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTIEIbHBIX JIPO4
KJaccoB  (OCOOCHHOCTHM  KiaccU(UKAllMM M  HOMEHKJIATypbl BHYTPU  KJjacca; 2 JIPOS
TOMOJIOTHUECKUH psii W oOmas Qopmyna; uzomepusi; (U3NYECKHE CBOICTBA; MP02
XMMHUYECKHE CBOWCTBA; CIIOCOOBI MOTYYEHUS): MPO03
-peJiebHbIE YIIeBOAOPOAbl. ['opeHne MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHUKOB MPO05
TEIIa B IPOMBIIUIEHHOCTH U ObITY. CBOHCTBA IPUPOAHBIX YTIEBOJOPOOB, HAX0XK/ICHHE MPO7
B [IPUPOJIE U TPUMEHEHUE AJIKAHOB; MP12
-HENpEeIETbHBIE M apoMaTHUYecKue yriaeBoxopozsl. IlonmmMepusanus STWIEHa Kak MP13
OCHOBHOE HAaIlpaBJICHUE €ro HCIOJIb30BaHUA. ['OpeHME alleTuIeHa Kak MCTOYHHKA MP15
I1P601

BBICOKOTCMIICPATYPHOTO IIJIAMCHU IJId CBAPKH U PE3KU MCTAJIJIOB.




Jemoncrpanuu. OTHOIIEHHE METaHa, STHIIEHA, alleTWIeHa M OeH30Jla K pacTBOpam
nepMaHraHara Kaiaus 1 OpoMHOU BoJie

JlekuuaNel3.Kucnoponoconepkamue CoequHeHUS (COUPTBI M MPOCTbIE  APUPHI,
q)eHOJIBI, aJlpJCTUAbl M KCTOHBI, Kap60HOBBIe KHCIIOTBI MW HX HpOH?;BOI[HBIe).
[lpakTHdyeckoe NpPUMEHEHUE OSTWICHTIHUKONS, TnLepuHa, ¢eHona. Ilpumenenue
dopmanbpaernna, aneTanbIeTHAa, YKCYCHOM KHCIOTHL. MbUIa, Kak COJHM BBICIINX
KapOOHOBBIX KHCIOT. MOIOIIKE CBOHCTBA MbLJIA.

Jemoncrpanuu. KadecTBeHHbIC peakllMd Ha MHOTOATOMHBIC CIUPTHI. KadecTBeHHBIE
peakiuu Ha (eHoa. OKHUCIIEHHE ANbJIETUIOB M TIIOKO3bl B KHUCIOTY C TOMOIIBIO
ruapokcuaa menu(1l)

Jlaboparopubie onbIThbl. CBOWCTBA YKCYCHOW KHCJIOTBI, OOIIME CO CBONCTBaMHU
MUHEpaJIbHBIX KUCIOT. J0Ka3aTebCTBO HEMPEIEIBHOTO XapaKTepa )KHUIKOTO KHPa.

JleknuaNel4. Asotconepkamiie COeIUHEHUS (aMHHBI, AMHHOKHUCIIOTHI, OCJKH).
BoicokoMonekynsipHble COEUHEHHS] (CHUHTETHMYECKHE U OMOJIOrMYeCKU-aKTUBHBIE).
Momnowmep. Ilomumep, cTpykrypHOoe 3BeHO. [lommMmepusanus STHiIEHA Kak OCHOBHOE
HaIpaBJIEHUE €T0 UCI0JIb30BaHuUs. [ 'eHeTHuecKas CBA3b MEXKY KjaccaMHi OpraHM4eCKUX
COCIMHEHU.

I1P606
I1P608
I1P609
I1P610
I1P611
I1P612

JemoncTpamuu. [[BeTHBIE peakuu OCIKOB

JlabopaTopHbie onbIThbl. V3roToBlIeHHWE IIAPOCTEPKHEBBIX M OOBEMHBIX MOjeENei
U30MEpHBIX aMHUHOB. PacTBopeHue GenkoB B Boje M MX Koaryisanus. OOHapykeHHe
0enKa B KypHHOM sIi1ie ¥ MOJIOKE.

IIpakTuyeckoe 3anaTHeN210.CBOlCTBA OpraHMYECKUX COEAMHEHUN OTIEIbHBIX
KJIacCOB (TpUBHAJIbHAsE U MEXKIYyHApOJAHAasT HOMEHKJIAaTypa, XMMHUYECKHE CBOWCTBA,
CIocoObI TONTyUeHHs): TpeebHbIe(aTKaHbl U [IUKIOATKAHbI), HelpeaeabHbIe(aIKeHbI,
QNKUHBl W aJKaJheHbl) M AapOMATUYECKUE YIIEBOJOPOMABI, CIHUPTHI U (PEHOIHI,
KapOOHOBBIE KHUCIOTHI U JI(PHUPHI, AIbAETUIbI U KETOHBI, aMUHBI M AMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHusl HA COCTABJICHHE YPaBHEHUN XUMUYECKHX
peakimii C ydacTHeM OPraHMYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa M CTPOCHUSI.




IIpakTuyeckoe 3ansaTue Nell.CocrtaBieHue cxemM peakuuid (B TOM 4YHCIE TIO
MPEJIOKEHHBIM [eTI0YKaM IPEBPAIEHUI), XapaKTepU3yoIuX XUMHUECKUE CBOWCTBA
OpPraHMYECKUX COETUHEHUI OTJENbHBIX KJIACCOB, CIIOCOOBI UX MOJYYEHHsS M Ha3BaHUE
OPraHWYECKUX COCIMHEHUU MO TPUBUAIBHON WM MEXIYHApOJHON CHUCTEMATHYECKON
HOMEHKJIaType. PemeHue npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
CBOIMCTBA OPTraHUYECKUX COCAMHEHUN OTAENBHBIX KIACCOB.

IIpakTnyeckoe 3anaTueNel2  «IIpeBpalieHue OpraHM4ecKUX BELIECTB  IpU
HarpeBaHun» [lonyyenue 3TUIIEHa U U3y4EHHE €ro CBOMCTBY. MOIeIupOBaHue MOJIEKYJI
Y XMMHUYECKUX IIPEBPALLECHUN HA IPUMEpPE 3TAaHA, STUIICHA, ALlCTUIICHA U JP.

Tema 4.3. Waentudukamusy
OpPTaHUYECKUX BEIIECTB, HX|
3HaYeHWE W TPHMEHEHHE B
OBITOBOM u
MPOU3BOJACTBEHHOMN
JESTEeTbHOCTH YeJIOBEKa

Conep:xanue yueOHOro MaTepuaJia

Jlekuusa NelS.buoopranuueckue coeauHenus. [IpuMeneHue u OuoyiorHyeckas poilb
yrieBoJoB. OKHUCIIEHHE YTIEBOJOB- UCTOYHUK SHEPTrUU KUBBIX OopraHu3MoB. ObmacTu
NpUMEHEHUs aMUHOKHUCIOT. [IpeBpaiienue 6enkoB MUy B opranusme. buonorudeckue
(byukun OenkoB. buonmornuyeckue ¢GyHKIuU >KUpoB. Pojb opraHuyeckoil XUMUHM B
peleHn mpooIeM MUIEeBOil 6€30MacHOCTH.

Jlekuusa Nel6.Ponb oprannyeckoil XUMHHM B pELICHUH MPOOJIEM 3HEPreTUYECKOM
0€30MacHOCTH, B Pa3BUTHH MEAMIMHBI, CO3JaHHMH HOBBIX MAaTEpPHAIOB, HOBBIX
HMCTOYHUKOB HEpruu(anbTepHaTUBHbIE UCTOYHHUKHU 3HEprun).OnacHOCTh BO3AEHCTBUS
Ha KMBBIE OpPraHU3Mbl OPraHUYECKUX BEIIECTB OTIEIbHBIX KIacCOB(YIJIEBOIOPO/IbI,
CIUPTHI, (PEHOJBI, XJIOPOOPTAHUYECKHUE MPOU3BOJHBIC, ANBJIETHABI M Jp.) CMBICI
MOKa3aTelsl MPeaeIbHO TOMYyCTUMON KOHIIEHTpaluu

IIpakTnueckoe 3anaTHeNel3. «VpeHTuduKanuss OpPraHUYECKUX  COEIMHEHHMH
OTJENBHBIX KJIacCOBY (Ha MpUMepe allbJeTHI0B, Kpaxmala, YKCYCHOM KUCIIOThI, OEIKOB
U T.OI.) C HCIOJb30BaHMEM UX (U3UKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX
KauecTBEHHbIX peakiuil. JleHaTypanus Oenka mpu HarpeBaHuu. lIBeTHble peakuuu
0enkoB, BO3HMKHOBEHHE aHAJIMTUYECKOTO CHUTHAJa C TOYKH 3pPEHUS XHUMHUYECKHX
IIPOLIECCOB npu IIPOTEKAHNUH Ka4eCTBEHHOU peakuuy, MTO3BOJISAIOLIEH
UACHTU(PUIIMPOBATDH MPEATIOKEHHBIE OpraHNYECKHUE BEIIeCTBa.

KonTtpouabHnas paGora Ne 3.

«CTpyKTYypa M CBOMCTBA OPraHUYECKHUX BELECTB»).

JIPO1
JIP02
JIPO3
MPO1
MPO03
MP04
MPO5
MPO7
MPO8
MP13
MP14
I1P601
I1P607
I1P609
I1P611
I1P612

Pa3nes. 5. Kunernueckne 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PeaKIui

ConeprxaHue y4eGHOro MaTepuaJia

JIP02




Tema 5.1. Cxkopocth Jlexmus Nel7.CxopocTh peakniuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPHUPOIBI JIP 03
XUMHUYECKUX  pPEaKIHi. pearupyromux BelecTB, KOHIIEHTPAIMH PEarupyonx BelecTB, TeMIepaTyphbl JIP 08
XuMUYecKoe paBHOBECHE
(mpaBwio Bant-T'odda), mmomaan peakiimoHHON MOBEepXHOCTU. TermioBbie 3h(eKThI MPO1
XUMUYECKHX peakmuil. JK30- W dHIO0TepMHUecKhe peakiuuu. OOpaTUMOCTh PEaKIIHi. MPO02
XHWMHYECKOE PaBHOBECHE W €ro CMEIICHHE I10J] JCWCTBHEM pa3IMYHBIX (HDaKTOPOB MPO3
(KOHILIGHTpalMsl PeareHTOB WJIM MPOJIYKTOB pEaKIUH, JaBlIEHUE, TemIiepaTypa) Ajs MPO06
CO3/IaHMS ONITUMAJIbHBIX YCIOBUU MPOTEKAHUS XUMUYECKUX TponeccoB. [Tpunnmn Jle - MPO7
[[Tarense. KaranmuzaTopsl 1 HHTUOUTOPHI. MPI11
IIpakTyeckoe 3ansaTueNel4.PerieHne NPaKTUKO-OPUEHTHPOBAHHBIX 3aJlaHUN Ha MP12
aHanu3 (HaKTOPOB, BIUAIONIMX HA U3MEHEHHE CKOPOCTU XUMHUYECKOW peaklluu, B T. U. C MP15
TO3HIIHIA 9KOJIOTHYECKH [IEIECO00Pa3HOr0 MOBEACHHUS B OBITY M TPYIOBOM JESTEIILHOCTH I1P608
B LIEJISIX COXPAHEHHMS CBOETO 3J0POBbS U OKPYKAOIIEH TPUPOJTHOU CPEJIBIL. I1P609
Pemienne mNpakTHMKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha IpUMEHeHHe mpuHuuna Jle-
[aTenbe, 111 HAXOXKACHUS HAMIPABJICHUS CMEIICHUS PABHOBECHS XUMUYECKON PEAKITHH
¥ aHau3 (PaKTOPOB, BIUSIONINX HA CMEIICHUE XUMUYSCKOTO PAaBHOBECHS.
Pa3znen 6. PacTtBopnl
Tema 6.1. [Ilomstme  o/ConepxaHue y4eGHOro MaTepuasia JIPO1 JIPO2
pacTBOpax Jlexuusn Nel8.PacTBopenue kak (GU3UKO - XUMUYECKHUH Tponecc. PactBopel. CriocoOb JIPO3 JIPOS
MPUTOTOBJIEHHS pacTBOpoB. PacTBopuMOCTh. MaccoBast 10111 paCTBOPEHHOTO BEIIECTBA. JIPO6 MPO03
CMBICT MOKa3aTeNs NpeaebHO IOMYCTHMONW KOHIEHTPALMHM M €r0 HCIOIb30BaHUE B MP04 MP14
OIIEHKE YKOJIOTMYECKOM OE30MaCHOCTH. I1P607
IIpaBuIia 5KOJOrUYECKH 1€1ecO00Pa3HOro MOBEICHHUS B OBITY M TPYIOBOI 1eATeNbHOCTH 11P610
B IIENISIX COXPAHEHHs CBOETO 3J0POBbS M OKPYIKAIOIIEH IPUPOTHON CPEIBI; ONACHOCTh 11P611
BO3JICHCTBUS HA KUBBIC OPTraHU3MBI ONIPE/ICIIEHHBIX BEIIECTB.
Tema 6.2. HccinenoBanne OCHOBHOe coep:KaHue JIPO3 JIP0O4
CBOMCTB PacTBOPOB IlpakTuyeckoe 3ausitue NelS. «IIpuroroBieHue pacTBOpOB». IIPpUrOTOBIEHHE JIPO8 MP02
pacTBOPOB 3aJaHHOM (MaccOBOM,%) KOHIEHTpAlKU (C IPAKTHKO-OPUEHTHPOBAHHBIMU MPO7 I1P607
BONPOCaMH), OMNpEJEICHHEe Cpedbl BOJHBIX pPAcTBOPOB. PeleHue MpakTUKO- I1P609
I1P610

[1P611




OpPUEHTHPOBAHHBIX PACUETHBIX 3aJaHU Ha PAaCTBOPHI, MCIOIb3yeMble B OBITOBOW H
IIPOU3BOJCTBEHHOM JESITEIILHOCTU YEJIOBEKA.

IIpodeccnonabHO-OPHEHTHPOBAHHOE COJepKaAHNeE (COMEPKAHUE PUKJIATHOTO MOIYJIs1) 6
Paznen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM 1€ATEILHOCTH YeJI0BEKa 6
Tema 7.1. Xumus B Obity 1 |Coaepixanue y4eGHOro MaTepuasia 6 JIPO1  JIPO2
IPOM3BOACTBEHHOM JlexmuaNe 19. Hopeiimue 10CTUKEHHS HAyKU U XUMUYECKOM TexHoI0ruu. Posb 2 JIP04 MPO3
eI TEIILHOCTH YeJIOBEKA XHMHUHU B 00CCTIICUCHHUH DKOJIOTHYECKOM, SHEPTeTHUSCKON 1 MUIIEBON OE30IIaCHOCTH, MP04 MPO5
pa3BuTHH MeAUIUHBL. [IpaBuiia moucka u aHaJIM3a XUMHUYECKOW HH(POpMALIUU U3 MP08 MP09
pa3IMYHbIX UCTOYHUKOB (HayuHas U y4eOHO-Hay4dHas TUTEpaTypa, CpeICcTBa MaCCOBOM MP16 MP17
uHpopmanuu, cetb MHTEpHET). MP18 [1P602
I1P606 ITP609
IIpakTuyeckoe 3anaTuaNe16. [lonck u aHanu3 KEeWCOB O MPUMEHEHUU XMUMHYECKUX [IP611 IIP612
BEIIICCTB U TEXHOJIOTHH ¢ yuéToM Oymyiel mpodhecCHOHATLHON IEATEIIBHOCTH 10
TeMaM: BaXXHEUIIME CTPOUTENIbHbIE MaTE€pUaIbl, KOHCTPYKLIHMOHHBIE MAaTEpHAJIbI, 2
KPAaCKH, CTEKJIO, KepamMuKa, MaTepuajgbl Uil SJEKTPOHHKH, HaHOMaTepHUalbl,
TEKCTHJIbHBIC BOJIOKHA, HCTOYHUKH YHEPTUH, OPraHUYECKUE U MUHEPaTbHBIC yI00pEHNS,
JIEKapCTBEHHBIE BEIECTBA, OBITOBASI XUMHSI.
IIpakTyeckoe 3ansitust Nel7. 3ammra: [IpencrasieHne pe3ynbTaToB PELICHNS KEHCOB )

B (hopMe MUHU-JIOKJIaJIa C TIpe3eHTalHel.

Bcero
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4. YCJIOBUS PEAJIN3ALIUU ITPOI'PAMMBI YYEBHOI'O TIPEJMETA

4.1 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHmne

Jns peanusanuu nporpaMMbl y4eOHOTO IpeaMeTa MpPeayCMOTPEHO HaU4He CIeIYHOIINX
CHeIHalIbHbIX TOMEIEHHI:

KaOuner XuMuH: CTOJIBI yUEHUYECKHE JUIsI KAOMHETAa XUMHHU C
CaHTeXHUKOHU 14 mrT., cTynbs 28 wr.,
CTOJI IEMOHCTPALIMOHHBIN C IPUCTAaBKOMU | mIT.,
CTyJ AJisl mpernoaaBatenis | IIT., BBITSKHOM
mkad 1 mr.,, HOYyTOYK Acer EI1-531 lmr.,
npoektop Proxima C3255 1 mr., skpan 1 mir.,
3BYKOBBIE KoJIoHKH Microlab 2.0 solo4c 1 mT.,
METAJUIMYECKUN IKad Ul XpaHEHUsI XUMHUECKOW TIOCYIbl M PEaKTHBOB 2 IIIT,
METaJUIMYECKUi ceid 2 mT, T0CKa MapKepHas MeloBas KOMOMHHMpOBaHHAs |
IIT., HA0OpP XMMHUYECKUX PEAKTUBOB IO TPYIIaM XpPaHEHHs, JUTAKTHYECKHUE
nocobus. I10: 1. Windows 8.1 (nmpodeccuonanpnas nuuensus Ne 45829305,
OeccpodHo);
2. MS Office 2010 pro (numensus Ne 48958910, Ne 47774898 , 6eccpouno);
3. FBreader (cBo6omnoe); 4. WinDJwiev (cBoboanoe); 5. Google Chrome, (cBob6oaHoe)

OOopynoBanne jaboparopud W padoYMX MecCT JA0OPATOPUM: MEH3YPKH, IHUIIETKH
KaIleJIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JIYITbI, IIPEAMETHBIC U MMOKPOBHBIC CTEKIA, TUIAHIIETHI JUIs
KaIleJIbHbIX peakiuil, (punbTpoBanbHas Oymara, IPOMBIBAJIKU, CTEKISTHHbIE TPOOMPKHU, PE3UHOBbIE
npoOku, (oHapUKH, HAOOp PEaKTHBOB, CTEKJISHHBIC MAJTOYKH, IITATHBBI ISl MPOOHPOK; MEPHBIE
LWIMH/PBI, BOPOHKHU CTEKJIIHHBIE, BOPOHKH JienuTeNnbHble HumuHapudeckne(50-100 mir), cTynku ¢
necTUKoM, (haphopoBble YalllkM, MUHUETHI, QUIBTPHl OyMaXkHble, BaTa, Mapiis, 4acoBble CTEKIIA,
AJIEKTPOIUIUTKY, JJaOOpaTOPHbIE LITATUBBI, CIUPTOBBIC TOPENIKH, CIIUYKH, MPUOOP VIS MOITyUEHHS
ra3oB(MJIU TPOOUPKa C TA300TBOIHON TPYOKOM), AepKaTENH 7151 TPOOUPOK, CKIISTHKY ISl XpaHEHUs
PEaKTUBOB, pa3JaTdHble JOTKH; xuMudeckue crakanbl(50,100 u 200 mi); mmaTenu; TUHIETHI;
TUTEJbHBIE INUIIBI, CEKyHIOMepbI(TaiiMepsl), MepHble mpobupku(Ha 10-20mM1) M MepHbIe
k051061(25,50,1001 200Mi1) BoAsiHas OaHA(MIM TEPMOCTAT),, KOHUYECKHE KOJIO0bI 11t TUTpoBaHUs(50
u 100m11), MTHIMKATOPHBIE MOJIOCKM A omnpeAeneHus pH u cTaHnapTHas WHAMKATOpHAs IIKaa,
YHHUBEpCaIbHBIA MHAUKATOP, nunetku Ha 1, 10,50 mu(wim po3atopst Ha 1,5 10mut), OropeTku Juist
TUTPOBaHUA, MeAUIMHCKUE mnpHIlbl Ha 100-150 mi1, tabopaTopHblen/min aHaITHYecKue Becsl, pH
METpBI, CYIIWIBbHBIN TIKad, U Apyroe JadbopaTopHoe 000pya0BaHNE.

4.2 UudopmannoHHoe odecnedeHue peau3aluu MporpaMmbl

Jns  peanuzanuum mporpaMMbel - yueOHoro npeamera OubOnumoreunsii  gonx BBIY
YKOMIUIEKTOBAH IMEYaTHBIMU U 3JICKTPOHHBIMU U3aHUSMHU.
OOyuJatonyiecss M3 YWCIIa WHBATWAOB W JIMII C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI
oOecrieyeHbl MEYaTHBIMU W (WJIM) DJIEKTPOHHBIMH 00pa3oBaTeNbHBIMU pecypcamMu B (opmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHHSIM UX 3I0POBbSL.

OcHoBHasi iMTEpaTypa
1. I'a6puensu O. C., OctpoymoB U. I'., CnankoB C. A. Xumus: yueOnuk a1 10 kiacca.-
Mocksa: U3narensctBo «IIpocBenienuey, 2023.



2. INabpuensu O. C., OctpoymoB U. I'., CnankoB C. A. Xumus: yaeOnuk s 11 xnacca.-
Mocksa: U3narensctBo «IIpocBemenuey, 2023.

3. labpmnsa  O.C. Xwmus s npodeccuid W CHCNHATBHOCTEH  COIMANBLHO-
SKOHOMHYECKOT0 M TyMaHuTapHoro mnpoduneii: yueonuk/ O. C. I'abpwansn, U. I'. OctpoymoB. —
W3narenbckuit neHTp «Akanemusi», 2020.- 208 c.,1B.ui.

4, IMabpuansan O.C. Xumus 11 npodeccuid M CeUaTbHOCTEH TEXHUYECKOTO MPOMUIIS:
yuebnuk/ O. C. I'abpwansan, U. I'. OctpoymoB. —4-¢ u3n..crep. — M.: M3marenbckuii 1eHTp
«Axagemus», 2021.-256 c.,uB. wil.

5. INabpuansan O. C. Xumus B TecTax, 3aja4ax v ynpaxHeHusx: yueo. [Tocodue mma cTy.
cpen. npod. yued6. 3aBenenuit / O. C. IN'abpwansn., I, I'. JIsicoBa. — M.: M3naTenbckuii meHTp
«Axanemus», 2021.-224 c.

6. AndunorenoBa, M. B. Xumus. ba3osbrii ypoBeHnb: 10—11 kmaccel : y4eOHUK Jis
cpenuero obmero oopazoBanus / . B. Aupunorenona, A. B. babkos, B. A. [TonkoB. — 2-¢ u3j.,
ucnp. u non. — Mocksa : M3natensctBo FOpaiit, 2023. — 290 ¢. — (OO0mieo0pa3oBaTenbHBbI IUKI).
— ISBN 978-5-534-16098-7. — TekcT : anexTpoHHsIii / Ob6pa3oBarenbHas miaaTdopma FOpaiit
[caiir]. — URL.: https://urait.ru/bcode/530422

7. KmtoeB, M. B. Opranuueckas xumus : YydyeOHOe TmocoOHe Ui CpPETHEro
npodeccuonansHoro oopaszosanusi / M. B. KimroeB, M. I'. A6nymiaeB. — Mocksa : M3naTenbcTBo
IOpaiir, 2023. — 231 ¢. — (IIpodeccuonanpHoe odpazoanue). — ISBN 978-5-534-15288-3. —
Texct : omektponublii // OOpa3oBarenbHas 1uiarpopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/520093

JlonoHUTeILHAS JUTEpPaTypa

1.  Epoxun FO.M. Xumus: 3agaun u ynpaxsaenus yue0. nocodbue / KO.M. Epoxun.-2-e u3f.,
crep. - M. : U3narenbckuii neHTp «Akaaemus», 2021. — 288 c.

2. I'munaka, H.JI. OOmas xumus: yuebHoe nocobue / I'muuka H.JI. — Mocksa : KnoPyc,
2020. — 749 c. — Tekcr: anextponnsiit / DBC BOOK [caiit]. - URL: https://book.ru/book/935925

3. Xwumwus: yueOHHK s cpenHero npodeccnonansaoro oopasosanus / FO. A. JleGenes, I'.
H. ®anees, A. M. l'ony6es, B. H. Illanosan ; moxn obmeit penakiueit I'. H. ®ageeBa. — 2-e uzg.,
nepepad. u gon. — Mocksa : U3narensctBo IOpaiit, 2020. — 431 c. — Texkcr : anexTponnsiit / 9bC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/452143

4.  OneiinukoB, H.-H.XuMus. AnropuT™bl perieHust 3aJ1a4 U TeCThl: yueOHOe MocoOue s
cpennero npodeccnonaibHoro odpaszosanus / H. H. Oneitnukos, I'. TI. MypaBbeBa. — 3-¢ u31.,
uctp. u gon. — Mocksa : UznarensctBo FOpaiit, 2020. — 249 ¢. — Tekcer : anextponnsiit // ObC
FOpaiit [caiit]. — URL: https://urait.ru/bcode/452906

5.  Xwumwus. 3aayHuK : yueOHoe mocoOue A cpeAHero npopeccuoHaIbHOro 00pa3oBaHus
/YO. A. Jlebenes [u ap.] ; mox obmieit penakmueii I'. H. @ageea. — Mocksa : 3narensctBo IOpaiit,
2020. — 238 c. — Texkcr : anextponnslii // IBC Opaiir [caiit]. — URL:
https://urait.ru/bcode/452161

JJIEKTPOHHBIE PecypPChI
1. www. pvg. mk. ru (omumnuana «Ilokopu BopoObeBbI TOpEI»).
2. www. hemi. wallst. ru (O6pa3zoBaTenbHBIN CAUT IS IIKOJBHUKOB «XHUMUS»).
www.alhimikov.net (O6pa3oBaTenbHbIil CaT A IIKOJIBHUKOB).

3. wWww. chem. msu. su (D1eKTpoHHas OMOINOTEKA IO XUMUH).
4. www.enauki.ru (naTepHeT-u3IaHue Ui yauteneil «kEcTecTBeHHbIE HAyKH» ).
5. www. Iseptember. ru (MmeToandeckas razetra «llepBoe ceHTIOP).
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6. www. hvsh. ru (kypHan «XUMHS B IIIKOJIEY).

7. www.hij.ru (xypaan « XuMusl U 5KU3HBY).

8. www.chemistry-chemists.com (3;1eKTpOHHBIH KypHAIT «XUMUKHA U XUMHS»)
5 KOHTPOJIb 1 OUEHKA PE3YJIBTATOB OCBOEHUSA

OBIIEOBPA3OBATEJIBHOI'O ITPEJMETA

KOHTpOHB n OLCHKa C(bOpMPIpOBaHHOCTI/I JIMYHOCTHBIX, MCTAIIPEAMETHBIX W IPEAMETHBIX
PE3YIbTAaTOB OCYIIECTBIISIIOTCA B COOTBETCTBUU CO CIICAYIOIHUMHU IIOKA3aTCIISIMU

Pe3yabTarbl OcCHOBHBIE N0KAa3aTeJIM OLeHKH pe3yJibTaTa
o0y4eHuUs1 (no KaxcooMy pe3ynbmamy, Ha KaKOM 3aHAMUY NPOGEPAEMCS U YeM NPOGEPAENICsl)
Tema OueHo4HOE CPeCcTBO
JInunoCcTHBIE
JIPO1 Pazgenl. Tema 1.2 YcTHBIH ompoc, codece0BaHne
Pa3znmen 3. Tema 3.1 TectupoBanue
Pasznen 4. Tema 4.1, 4.3 Pemenne xetica
Pazgen 6. Tema 6.1 Hanmcanue pedepata
Paspen 7. Tema 7.1 BrimonHeHne npakTHYecKoi paboThl

Pewenue 3anau
Pemenne KoHTpOIBEHOM PabOTHI

JIP02 Pazpenl. Tema 1.1 YcTHBIH ompoc, cobecenoBaHne
Paznen 2. Tema 2.1 TectupoBanne
Pa3znen3. Tema 3.1, 3.2 Pemenue xetica
Pazngen 4. Tema 4.2, 4.3 Hamnucanue pedepara
Pazgen 5. Tema 5.1 BrmonHenne mpakTrHaeckoi paboTh
Paznen 6. Tema 6.1 Pemenue 3a1au

Pasnen?. Tema 7.1 PelieHne KOHTPOILHOM paboOThI

JIPO3 Pazgen 2. Tema 2.1, 2.2 YcTHBIH ompoc, cobeceoBaHne
Pa3nmen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1, 4.3 Pelenue keiica
Pazgen 6. Tema 6.1, 6.2 Harnucanue pedepara

BrmonHenne mpakTHuecKoi paboTh
Perrenue 3agau
Penrenne KOHTPOIBHON PabOTHI

JIPO4 Paznen 1. Tema 1.1, 1.2 YcTHBIN ompoc, codece0BaHne
Pazgen 2. Tema 2.1, 2.2 TectupoBanue
Paznen 3. Tema 3.2 Pemenue ketica
Paznen 4. Tema 4.2 Hanucanue pedepara
Paznen 6. Tema 6.2 BBhIIOJIHEHNE PAKTHYECKON PabOoThI
Pazgmen 7. Tema 7.1 Perrenue 3amau
Pemienne KOHTPOIBbHON PabOTHI
JIPOS Paznen 4. Tema 4.2 YcrTHEIT omnipoc, cobecemoBanue
Paznen 6. Tema 6.1 TectupoBanue

BrmonHenne mpakTuaecKoi paboTh
Pemenne 3agau



http://www/
http://www/
http://www.hij.ru/
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http://www.chemistry-chemists.com/
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JIP06 Paszgen 6. Tema 6.1 YcTHBIH ompoc, cobeceoBaHne
TectupoBanue
BrImmonmHeHE MpakTHIECKOH pabOThI
Pewenue 3amau
Pemenne KoHTPOIBHOM PabOTHI
JIPO7 Pazgen 3. Tema 3.3 YcrHBIH ompoc, cobecenoBaHne
Pazgen 4. Tema 4.1 TectupoBanme
BrinonHeHne npakTHYecKoi paboThI
Pemenue 3anau
JIPO8 Pazgen 2. Tema 2.2 YcTHEIR ompoc, cobecemoBanue
Pazgen 3. Tema 3.1, 3.2 TectupoBanme
Paznmen 6. Tema6.2 Pemenwne ketica
Hammucanwne pedepara
BrmonHerne nmpakTudeckon paboThl
Pewenue 3amau
Pemenne KoHTpOIBEHOM PabOTHI
MeranpeameTHble
MPO1 Pazgen 3. Tema 3.1, 3.3 YcTHBIH ompoc, cobecenoBaHne
Paznen 4. Tema 4.3 TectupoBanne
Pazmen 5. Tema 5.1 BEINONHEHNE NPAKTHYECKON PaGOThI
Pewrenue 3amau
Penrenne KOHTPOIBbHOM PabOTHI
MP02 Pazgen 2. Tema 2.2 YcTHBIH ompoc, cobece0BaHne
Paznen 4. Tema4.2 TectupoBanue
Paszgen 5. Tema 5.1 Pemrenue keiica
Paznen 6. Tema 6.2 Hanicanue peepara
BrmonHenne npakTudeckon padoTh
Pewenne 3anau
Penrenne KOHTPOIBHON PabOTHI
MPO3 Paznen 1. Tema 1.1 YcTHBIH ompoc, cobeceoBaHne
Paznen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema4.1,4.2,4.3 Pemenue xeiica
Pasnen 5. Tema 5.1 BeInosiHeHHE TPaKTHYECKOM PabOThI
Paznen 6. Tema 6.1 Pemenue 3a1au
Pasnien 7. Tema 7.1 PeriieHre KOHTPOJILHOM pabOThI
MP04 Pazgen 1. Tema 1.2 YcTHBIN ompoc, codece0BaHne
Paznen 2. Tema 2.1 TectupoBanue
Pa3nen 3. Tema 3.1 Pemenwne ketica
Paznen 4. Tema 4.3 Hanmcanue pedepara
Pazzen 6. Tema 6.1 BrinonHenne npakTuyeckoi paboThl
Pazgen 7. Tema 7.1 Pemienue 3a1au
Pemienne KOHTPOIBbHON PabOTHI
MPO5 Pazgen 2. Tema 2.1 YcTHBIH ompoc, codbeceoBaHne
Paznen 4. Tema 4.2, 4.3 TectupoBanne
Pazgen 7. Tema 7.1 Harmcanue pedepara

BrinonHenne npakTHUecKor paboThl
Pemenne 3anau
Pemienne KOHTPOIBbHOW PabOTHI




MPO06 Pazgen 1. Temal.2 YcTHBIH ompoc, cobece0BaHne

Pa3znen 3. Tema 3.2 TectupoBanue
Paznmen 4. Tema 4.1 Pemenue ketica
Paznen 5. Tema 5.1 Hanucanue pedepara

BrImmonae e MpakTHIeCKOH paboThI
Pewenue 3amau
Pemenne KoHTPOIBHOM PabOTHI

MPO7 Pazgen 3. Tema 3.2 YcrTHEIR ompoc, cobecemoBanue
Paznen 4. Tema 4.2, 4.3 TectupoBanme
Pazgen 5. Tema 5.1 Pemenwne ketica
Pasznen 6. Tema 6.2 Hanucanue pedepara

BrImmonmHeHME MpakTHIECKOH pabOThI
Pewenue 3amau
Pemienne KOHTPOIBHON PabOTHI

MPOS Paznen 4. Tema 4.3 YcTHBIH ompoc, codece0BaHne
Pazgen 7. Tema 7.1 TectupoBanue

Hanucanwue pedepara

BrmonHerne nmpakTudeckon paboTh
Pewrenue 3amau

Penrenne KOHTPOIBHON PabOTHI

MP09 Paznen 2. Tema 2.2 YcTHblii onpoc, codecenoBaHue
Pazgen 3. Tema 3.1 TectupoBanue
Pasnmen 7. Tema 7.1 Hanwucanue pedepara

BrmonHerne nmpakTudeckon paboThl
Pemenue 3anau
Penrenne KOHTPOIBHOM PabOTHI

MP10 Paznen 2. Tema 2.2 YcrHBIN ompoc, codeceoBaHne
TectupoBanue

BrmonHenne mpakTHuecKoi paboTh
Pemenue 3anau

MP11 Pazgen 1. Tema 1.2 YcTHBIN ompoc, codece0BaHne
Paznen 2. Tema 2.2 TectupoBanue
Pasznen 4. Tema 4.1 Pemrenue keiica
Paznen 5. Tema 5.1 Harnmcanue pedepata

BrmonHenne mpakTHaecKoi paboThl
Perrenue 3agau

MP12 Pazgen 2. Tema 2.1 YcTHBIH ompoc, codbeceoBaHne
Pa3znen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.2 Pemenue kelica
Pasnen 5. Tema 5.1 Hanucaunue pedepara
Pasnen 7. Tema 7.1 BrinonHenne npakTHyecKoi paboThl
Pemenne 3anau
MP13 Pazgen 3. Tema3.1 YcTHBIH ompoc, cobeceoBaHne
Paznen 4. Tema 4.1,4.2,4.3 BeimonHeHne  mpakTHYecKOH  paboThI

Pemenne 3anau




MP14

Paznen 4. Tema 4.1, 4.3
Pazgen 6. Tema 6.1

YcrHEIT omipoc, cobecemoBanue
TectupoBanue

Pewienue kelica

Harmcanne pedepara

Brimmonmae e MpakTHIeCKOH pabOThI
Pewenue 3amau

MP15

Pasgen 4. Tema 4.2
Pasgen 5. Tema 5.1

YcrTHEIR ompoc, cobecemoBanue
TectupoBanue

Pemenue keiica

BrImmonmHeHME MpakTHIECKOH pabOThI
Pewenue 3amau

MP16

Pasgen 7. Tema 7.1

YcrTHBIH ompoc, cobecenoBanme
TectupoBanue

Hamucanwue pedepara

BrimonHeHne npakTHYecKoi paboThl

MP17

Paznen 7. Tema 7.1

YcTHBIH ompoc, codece0BaHne
TectupoBanue

Hanucanwue pedepara

BrmonHerne nmpakTudeckon paboTh
Pewenue 3anau

MP18

Pazgen 7. Tema 7.1

YcTHBIH ompoc, cobecenoBaHne
TectupoBanue

BrimonHeHne npakTHueckoi paboThl
Pemenue 3anau

IIpenmeTHsIe

ITP601

Paszgen 3. Tema 3.1
Pasznen 4. Tema 4.2, 4.3

YcTHBIH ompoc, cobeceoBaHne
TectupoBanue
Pemenue keiica

Hanucanue pedepara
BeimosHeHre pakTHYeCcKOl paboThI

Pemrenue 3agau

I1P602

Paszgen 1. Tema 1.1
Pazgen 3. Tema 3.1
Pazgen 4. Tema 4.1
Paszgen 7. Tema 7.1

YcTHBIH ompoc, cobeceoBaHne
TectupoBanue

Pewenue kelica

Hanucanue pedepara

BrmonHenne mpakTHyecKoi paboTh
Pemenne 3anau

Pemienne KOHTPOIBbHON PabOTHI

I1P603

Pasnen 1. Tema 1.2
Pazgen 3. Tema 3.1, 3.2
Pasgen 4. Tema 4.1

YcTHBIH ompoc, codbeceoBaHne
TectupoBanue

Pemenne keiica

Harmcanne pedepara

BrmonHenne nmpakTHyecKoi paboTh
Pemenne 3amaq

11P604

Paznen 3. Tema 3.1, 3.2
Pasnen 4. Tema 4.1

YcTHBIH ompoc, codbeceoBaHne
TectupoBanue
BrmonHenne npakTuyeckor padoThl




Pemenne 3agau

I1P605 Pazgen 2. Tema 2.1 YcrHBIH ompoc, cobecenoBaHne
Pazgen 3. Tema 3.3 TectupoBanme
BrImmomae e MpakTHIECKOH pabOThI
Pewenue 3amau
IIP606 Pazgen 2. Tema 2.1 YcrTHEIR ompoc, cobecemoBanue
Paznmen 3. Tema 3.2 TectupoBanme
Paznen 4. Tema 4.2 Penrenue ketica
Pazgen 7. Tema 7101 Hamucanwue pedepara
BrinonHeHne npakTHYecKoi paboThI
Pewenue 3amau
I1P607 Paznen 2. Tema 2.1 YcTHBIH ompoc, cobece0BaHne
Pazgen 4. Tema 4.3 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemenue keiica
Hanucanwue pedepara
BrmonHerne nmpakTudeckon paboTh
Pewenue 3amau
I1P608 Paznen 2. Tema 2.2 YcTHBIH ompoc, cobece0BaHne
Pa3nen 3. Tema 3.3 TectupoBanue
Paznen 4. Tema 4.2 Pemenue ketica
Pazmen 5. Tema 5.1 Hanucanwue pedepara
BrimonHenne npakTHyeckoi paboThl
Pemenue 3anau
Penrenne KOHTPOIBHON PabOTHI
[1P609 Paznen 1. Tema 1.1 YcTHBIH ompoc, cobeceoBaHne
Pazgen 2. Tema 2.2 TectupoBanue
Pa3znen 3. Tema 3.1, 3.2,3.3 Pemenue xetica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepara
Pazzen 5. Tema 5.1 BrmonHenne mpakTHaecKoi paboTh
Paznen 6. Tema 6.2 Permenue 3a1au
Pasnen 7. Tema 7.1 Perienue KOHTPOIBHOM PabOTHI
I1P610 Paznen 2. Tema 2.1 YcrHBIN ompoc, cobece0BaHne
Paznen 4. Tema 4.2 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Pemrenue keiica
Hammucanwme pedepara
BrmonHenne nmpakTHyecKoi paboTh
Pemenne 3anau
I1Po11 Pazgen 6. Tema 6.1, 6.2 YcTHBIH ompoc, cobece0BaHne

Pasnen 7. Tema 7.1

TectupoBanue
Pewenue kelica

Harmmcanne pedepara
BrmonHenne mpakTHYecKod —paboOTHI
Pemenne 3anau




11P612 Pazgen 4. Tema 4.1, 4.2,4.3 YcTHBIH ompoc, cobece0BaHne
Paznen 7. Tema 7.1 TectupoBanue

Pemenue keiica

Hamucanwue pedepara

BbInoAHEHMEe NpaKTHYIECKO# pabOTHI
Pemenne 3amaq

Jnst oueHKM JOCTHXKEHHUS 3allJIAHMPOBAHHBIX pE3YyJIbTATOB OOY4YEHUsS IO MPEAMETY
pa3paboTan ()OHJ OLIEHOYHBIX CPEACTB JUIS MPOBEACHHS TEKYILErO0 KOHTPOJIA U MPOMEKYTOUHOMN
aTTecTalliy, KOTOphIE pUjIaraloTcs K pabodeil mporpaMMe mpeaMera.



MMHOBPHAYKH POCCHUH

®unuan ¢enepajbHOro rocy1apcTBEHHOr0 0K/IKEeTHOr0 00pa3oBaTeIbHOI0
yupe:KkaeHHs BbICIIero 00pa3oBaHusi

«BJIAIUBOCTOKCKHI T'OCYJAPCTBEHHbIA YHUBEPCUTET» B T.
Apteme (PUJIMAJLI ®I'BOY BO «BBI'Y» BT
APTEME)

®OHJA OHEHOYHBIX CPEJICTB
TUTSI IPOBEICHUS TEKYIIEr0 KOHTPOJIS M IPOMEXKYTOUHOM aTTecTalluu
10 Yy4eOHOMY MPEIMETY

OOI1.12 XUMUA

IpOrpaMMBbl IOJATOTOBKH CHEIUATUCTOB CPEAHETO 3BEHA
08.02.01 CTtpouTebCTBO M IKCILUIyaTAUM 3JAHUHA U COOPYKEeHUH
®opma 00yueHus: OUHas

Aptem 2023



1. OOwue cBegeHus

®onpa oueHouyHbIX cpeAcTB (nanee — POC) npenHasHauyeH i KOHTPOJIS U OLIEHKH

o0OpasoBartelbH
«XuMHus»

®OC BrOUaKOT B ce0sl KOHTPOJbHBIE MaTepuaibl AJi MPOBEACHHUS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M IPOMEXKYTOYHOM aTTeCTaluy 10 NpeAMETY, KOTopasi IpOBOIUTCS B (popMe Apyrue
onst/mupepeHunpoBaHHOrO 3adera (C HCHOIB30BAaHHEM OIEHOYHOTO CPEJCTBA

(dopMBI  KOHTp

BIX JOCTIDKCHHMH OOy4aromuxcss 1o mporpamme ydeObnoro mnpeamera OOIT.12

BBITTIOJTHCHHUEC ITMCbMCHHBIX SaﬂaHHﬁ, TGCTI/IpOBaHI/Ie).

2. Ilnanupyemble pe3y/bTaThl 00y4eHHs MO MpeIMeTy, 00ecneynBaKOIIne

pe3y

JIbTAThl 0CBOEHHUA 00Pa30BaTe/IbHON MPOrPaMMBbl

Kop pesynbraTta

HaumenoBanue pe3ynbraTa 00ydeHus

o0yueHus
JIMYHOCTHBIE

JIPO1 c(OPMHUPOBAHHOCTh YYBCTBa TOPJOCTH M YBAXCHUS K HCTOPUM U JOCTHKECHUSIM
OTEYECTBEHHOM XWMMHYECKONM HayKd; XUMHUYECKH TpaMOTHOE IIOBEJCHHE B
Mpo(heCCHOHATBHON MEATENEHOCTH W B OBITY TpH OOpalIeHHNH C XUMHAYECKUMH
BEIIECTBAMHU, MaTepUalaMH U IIPOLECCaMU

JIP02 TOTOBHOCTH K IIPOJIOJDKEHHIO 00pa30BaHMs U MOBHIIIEHHS KBATU(UKAIIMY B N30paHHON
MpodeCcCHOHANBEHONW NIESATETbHOCTH M OOBEKTUBHOE OCO3HAHHE POJM XHMHYECKUX
KOMIIETEHIIUI B 3TOM

JIPO3 CIOCOOHOCTH HCIIOJIB30BATh JIOCTMXKEHHSI COBPEMEHHONW XHUMHMYECKOH HAyKu |
XAMUYECKAX TEXHOJOTWH JJisi TOBBIIICHUS COOCTBEHHOTO HWHTEJUIEKTYAILHOTO
pa3BUTHS B BHIOPAHHOH MPOPECCHOHANEHON IEATENFHOCTH

JIP04 TOTOBHOCTh M CIIOCOOHOCTH K 00Pa30BaHHUIO M caMO0OPa30BaHMIO Ha MPOTSHKEHUN BCEH
KU3HH

JIPOS c(OPMHPOBAHHOCTD HKOJOTMYECKON KYJIBTYphl, TOHMMAaHHE BIHSIHUS COIUAIbHO-
SKOHOMHMYECKHX TIIPOLECCOB HAa COCTOSIHHE MPHPOJHONM W COLHMAJIBHOM Cpeapl,
0CO3HaHHUE III00ANBHOTO XapaKTepa HKOJIOIHYECKHUX MTPodIIeM

JIP06 HENPUATUE NEUCTBUM, IPUHOCSIINX BPE OKPYKAIOLIEH Cpene

JIPO7 COBEPILUCHCTBOBAHUE  S3bIKOBOM M  YHMTATENIbCKOM  KYJNbTYpbl Kak  CpEICTBa
B3aMMOJEHCTBUS MEXIY JIIOJIbMH U IIO3HAHUS MHUpa

JIP08 OCO3HAaHME LIEHHOCTU HAy4YHOH AESITENBHOCTH, TOTOBHOCTh OCYILECTBIISATh IPOEKTHYIO U
HCCIIEI0BATENbCKYIO IESTEIbHOCTh MHANBUIYaIbHO U B TPYIIIE

MeTanpeaMeTHbIe

MPO1 YMEHHE  CaMOCTOSTEIbHO  (OPMYNHMpOBaTb M  aKTYalIM3UpOBaTh  MpoOiemy,
paccMmarpuBaTh €€ BCECTOPOHHE, ONIPEEINATh LIETH AeITEIbHOCTH, 33/1aBaTh TapaMeTphl
U KpUTEPUU HUX JOCTUKEHHS, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTh, OLIEHUBATbH
COOTBETCTBHE PE3YJIbTATOB LIESAM, OLIEHUBATH PUCKH MTOCIEACTBUN AESITEIbHOCTH

MP02 BJIAJIETH HaBBLIKAMU y49e0HO-HCCIICIOBATEIECKOH | MPOEKTHOU

JeSITeIbHOCTH, HAaBBIKAMH pa3pelIeHus MpodieM
MPO03 CIIOCOOHOCTP W TOTOBHOCTH K CaMOCTOATEIHHOMY IIOWCKY METOJOB peIIeHHUs

MPAKTUYCCKUX 3a7ayd, IPUMEHCHUIO PA3JIMYHBIX ME€TOJ0B ITO3HAHUA




MP04

BIIA/IETh BUIAMH JESATEIHFHOCTH 10 TIOJYYSHHIO HOBOTO 3HAHHWSA, €r0 MHTEPIIPETAIINH,
MpeoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YI€OHBIX CUTYaIUAX, B TOM YHCIE TIPU
CO3/TaHNY Y4eOHBIX M COIMAIbHBIX MPOEKTOB

MPO05

YMCHUC TICPCHOCUTL 3HAHUA B TIIO3HABATCIIBHYKO MW HNPAKTUYCCKYIO obmactu
KHU3HEACATCIBHOCTH, HHTECTPHUPOBATh 3HAHUA U3 PA3HBIX MIPEAMCTHBIX obacrei

MP06

BJIaACThL HAYYHBIM TUIIOM MBINUJICHUSA, BJIAACTh Hay‘IHOfI TepMHHOJ’IOFHeﬁ, KITIOYCBBIMHU
IOHATHAMHU U MCTOJaMU

MPO7

BBIIBUT'aTh HOBBIC UACH, IIPEAJIaraTh OPUTIMHAJIBHBIC IOAXO0AbI U PCIICHUSA

MP08

BJaJeTh HaBBIKAMHM IIOJyYeHHs HHGPOPMALMU U3 HCTOYHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITETIBHO OCYIECTBIIATh MOUCK, aHAIN3, CUCTEMATU3ALUI0 U HHTEPIIPETALIUIO
WHPOPMALIUK Pa3TUIHBIX BUAOB U (hOpM mpencTaBIeHUs

MP09

BJIAACTh pa3JIMYHbBIMHA criocobamu O6I]_ICHI/I$I n BSaHMOHCﬁCTBHH, APryMEHTUPOBAHHO
BECTU AHAJIOr, YMEThb CMATIYaTb KOHq)J'II/IKTHBIC CUTyaluu, pa3BépHyTo n JOTUYHO
n3jiaratb CBOIO TOUYKY 3pC€HUSA C UCIIOJIB30BAHUEM A3BIKOBBIX CPECACTB

MP10

MTOHUMATh U MCIIOJIb30BaTh MPEUMYIIIECTBA KOMaHIHON U UHAWBUAYaTbHON paOOTHI

MP11

BBIOMpPATh TEMAaTHKy W METOJIbl COBMECTHBIX ACUCTBHI C yUETOM OOLIMX WHTEPECOB H
BO3MOYKHOCTEM KaXJOro 4ieHa KOJUIEKTHBA, IPUHUMATh LE€JIU COBMECTHOU
JESTENBHOCTH, OPraHU30BBIBAaTh M KOOPAWHUPOBATh NEHCTBHS MO €€ TOCTHKECHHIO:
COCTABIISITh IUIAH ACHCTBUI, pacmpenessiTh POl C YYETOM MHEHHUHA YYaCTHUKOB,
00CYyKIaTh pe3yabTaThl COBMECTHOM paOOTHI

MP12

OLICHMBATh Ka4eCTBO CBOETO BKIaJa W KaKIOTO y4YacTHHUKA KOMaHABI B OOIIWi
pe3yNbTaT 1o pa3paboTaHHBIM KPUTEPHUSAM, OCYIIECTBISATH TO3UTHBHOE CTPATETHYECKOE
MOBE/ICHNE B Pa3IMYHBIX CUTYAIUAX, MPOSBIATH TBOPUYECTBO W BOOOpakeHHE, OBITH
WHULAATUBHBIM

MP13

CaMOCTOSITEIILHO OCYILECTRIIATH MTO3HABATEILHYIO JCATCIbHOCTD, BBISABISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3aJla4 B 00Pa30BATEIIbHON JCITEILHOCTH U
JKU3HEHHBIX CHUTYaIMSIX, CAMOCTOSTEIBLHO COCTABJIATH IIAH PELICHHS MPOOJIeMBI ¢
y4ETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEU W MPEANOUYTCHUN

MP14

croco0cTBOBaTh (OPMHUPOBAHHMS U TPOSBICHUS IIUPOKOH OJPYAHMLIMH B Pa3HBIX
00JIaCTSIX 3HAHWH, MMOCTOSIHHO IOBBINIATH CBOW 00pa30BaTeNbHBIH W KyJIbTYPHBIH
YPOBEHB

MP15

YMCHHE [1aBaTb OLICHKY HOBBLIM CUTYyallUSIM, BHOCUTH KOPPCKTUBBI B ACATCIbHOCTD,
OLCHUBATH COOTBCTCTBUC PE3YJILTATOB LC/ISIM

MP16

CIIOCOOHOCTH IMOHMMAaTh CBO€ OJMOIIMOHAJIHHOE COCTOSHWE, BHJETh HAalpaBICHUS
pa3BUTHS COOCTBEHHOM SMOLMOHAILHON chepbl, ObITH yBEPEHHBIM B cebe

MP17

CIIOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE COCTOSHHE IPYTHX, YYUTHIBaTh €ro mpu
OCYIIECTBICHUH KOMMYHHUKAIINH, CIIOCOOHOCTH K COYYBCTBHIO U COMEPEKUBAHUIO

MP18

CIOCOOHOCTh MPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA, IPUHUMATh
MOTHMBBl W apryMeHThl APYIMX JIIOJEW NpU aHaINW3e pe3yJbTaTOB JEATEIBHOCTH,
MPU3HABaTh CBOE TIPABO U MPABO JIPYTUX JIIOJeH HAa OMMUOKH, pa3BUBATh CIIOCOOHOCTh
IIOHUMAaTh MU C ITO3ULIUH APYrOro 4elaoBeKa

NnpeaAMETHbIC

11P601

c(hOpMHUPOBAHHOCTH MpEJICTaBICHUI: 0 XUMHYECKON COCTaBJISIIOLIEH
€CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POIM XWUMHH B TIO3HAHUU SIBIICHUH MPHUPOIBI, B
(hopMUPOBaHWU MBIIIICHUS U KYJIbTYPBI INYHOCTH, €€ (QYHKIMOHATHHON rPaMOTHOCTH,
HEOOXOUMOHN JUIsl PelIeHusT MPaKTUYECKUX 3a7ad U JKOJOTHYECKH OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/10POBBIO U IIPUPOJHOM Cpesie




11P602

BJIaJICHUE CUCTEMOM XMUMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolIue
MOHATHS(XMMUYIECKHAN DJIEMEHT, aToM, JJIEKTPOHHas o0ojo4yka aroma, s-, P-, -O-
3JIEKTPOHHbIE opOuTaNH aTOMOB,  HOH,  MOJIEKYJa,  BAJCHTHOCTb,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIEHHUS, XUMHUUYECKas CBA3b, MOJb, MOJISIpHAs
Macca, MOJISPHBI O0BEM, YIVIEPOJHBINA CKeleT, (DYHKIMOHAJbHAsI TPyIa, pajuKall,
HU30MEPHUSA, TOMOJIOTUYECKHM psii, TOMOJIOTH, YIJIEBOAOPOABL, KHUCIOPOA- U
a30TCOZCpIKAIIUEC COSAMHCHUS, OMOJIOTUYCCKH aKTHUBHbBIE BelecTBa(yrIICBOIbI, JKUPHI,
0enkn), MOHOMED, TIOJIMMEP, CTPYKTYPHOE 3BEHO, BRICOKOMOJIEKYIISIPHBIE COeTUHEHMS,
KpHUCTAJUTMUECKasl pemETKa, THIBI XUMHYCCKHX peakmuil  (OKHCIUTEIBHO -
BOCCTaHOBHUTENBHBIC, DK30- U DHIOTEPMHUICCKHUE , peaKIIMH HOHHOTO 0OMEHa), pacTBOp,
3JIEKTPOJUTHI, HEAJIEKTPOIUTHI, SJIEKTOPOJIUTHYECKAsT IHUCCOLMALNS, OKHCIUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMUYECKON PEaKIIMH XUMHUICCKOE PABHOBECHUE), TCOPUH U
3aKOHBI(TEOPUS XUMHYECKOTO0 CTPOCHHUS OpraHudeckux BemecTs A, M, Bytiepora,
TEOpHUs dAECKTPOJIUTUYECKON JIHccolManuu, nepuoanueckuii 3akon .M. Mennenees,
3aKOH COXpaHEHUS MAacCChl), 3aKOHOMEPHOCTH, CHMBOJUYECKUNA SI3BIK XHMHH,
(hakTOIOTHYECKNE CBEJNEHHWSI O CBOWCTBaX, COCTaBe, IIOJYYCHUS M O€30IacHOM
WCTIONTb30BAaHUH BOKHEHIIINX HEOPTAaHUIECKUX U OPTAaHUYECKHUX BEIIECTB B OBITY H

HpaKTI/IqCCKOﬁ JCATCIBHOCTH 4YCJIOBCKaA

I1P603

YMCHUC BBIABIATL XAPAKTCPHBIC IIPU3HAKKW W B3aMMOCBA3b H3YUCHHBIX HOHHTHﬁ,
MNPUMCHATL COOTBETCTBYIOIIUEC TIOHATHA TIpH OIMCAHWUU CTPOCHUA U CBOMCTB
HCOPraHNYCCKUX U OPraHUYCCKUX BEUICCTB U UX npeBpameHHﬁ; BBIABJIAATH B3aMMOCBA3b
XUMHUYCCKUX 3HAHUHI C NOHATHAMU n MpEACTABJICHUIMUA ApPYyrux
€CTCCTBECHHOHAYYHBIX IPEAMETOB

11P004

YMEHHUE MCIOJb30BATh HAUMEHOBAaHUS XHMHUYECKUX COCIMHECHUNA MEXIYHAapOIHOTO
COI03a TEOPETUYECKON M MPUKIATHON XUMUU U TPUBUAIbHbIC Ha3BaHMs BaKHECUIINX
BEIECTB(STUIICH, alleTWIEH, TIHIEpPHH, (eHod, (opManbIerui, yKCycHas KHJIOTa,
[JIMUWH, YrapHbld Ta3, YJIEKUCIbIA ra3, aMMHak, rali€HHas HW3BECTb, HEraméHHas
MU3BECTh, MUTHhEBAs COJa W JPYTHX), COCTaBIATH (POPMYJIbl HEOTAaHUUECKUX H
OpPraHMYECKUX BEIISCTB, YPABHCHUS XUMHUCCKHUX DPEAKIHMHA, OOBICHATH WX CMBICI;
MIOATBEPKIATh XapaKTePHbIE XHUMHYECKHE CBOICTBA BEIIECTB COOTBETCTBYIOIIUMHU
SKCIEPUMEHTAaMHU U 3alUCIMU YPABHEHUH peakuil

I1P605

YMEHHE YCTaHABIMBATh  MPHUHAUIKHOCTh  HW3YyUYEHHBIX  HEOPraHWYEeCKHX U
OpPraHMYEeCKUX BEIIECTB K OIpeNelNéHHbIM KjaccaM H TPYIaM COEIWHEHHH
XapaKTepH30BaTh WX COCTAB M BAYKHEHINIME CBOWCTBA; OMPEACIATh BHIIBI XUMHUUECKHUX
CBsI3eH (xoBajeHTHAS, HOHHAas, METaJTHYECKas, BOZIOPOJIHAS)), THIIBI
KPUCTAJUTMUYECKUX PEIIETOK BEUIECTB; KIACCUPUIIMPOBATh XUMHUECKUE PEAKIIUU

11P606

BJIaJIcHHE OCHOBHBIMU METOJIaMH HAYYHOTO MMO3HAHHUS BEIIECTB U XUMHUYECCKHX SBICHUN
(mabmroienne, M3MEpEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE)

11P607

YMEHHUE TIPOBOIUTEH PACUETHI MO0 XUMHUIECKUM (OpMyJIaM M YPaBHEHUSIM XUMHUIECKUX
peakiui ¢ KCIOJb30BaHHEM (PU3UYECKMX BEIHUYMH, XapaKTEPHU3YIOUIUMX BEIIECTBA C
KOJTMIECTBEHHOM CTOPOHEI: MacChl, 00bEMa (HOPMAJILHEIE YCIIOBHS) Ta30B, KOJIMIECTBA
BEIIIECTBA; MCIOIL30BATh CHCTEMHBIC XUMUUYCCKUE 3HAHUS ISl TIPUHSITHS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM




I1P608

YMECHHE IUIAHUPOBATh W BBINOJHATh XUMHUYECKUH OKCIEPUMEHT (TIpeBpaiiecHUs
OpPraHMYECKUX BEIIECTB IIPH HATPEBAHUHU, TIOTYYCHHE STUICHA H N3yUYEHHUE €T0 CBOKCTB,
KaueCTBCHHBIC PEaKIMU Ha allbJCTUIBI, KpaxMall, YKCYCHYIO KHUCIIOTY; JICHATypaIus
OCIIKOB MPHU HArPEBaHUM, IIBETHHIC PEAKIMH OCIKOB; MPOBOJUTH PEAKIUH HOHHOTO
oOMeHa, OTIpeNIeNATh Cpely BOJHBIX PACTBOPOB, KAYECTBCHHBIC PEaKIMK Ha Cyibdart-,
KapOOHAT- W XJOPUI-aHHOHBI, HA KATHOH aMMOHHMS; pellaTh 3KCIICPUMEHTATbHBIC
3a7a49u 1Mo TeMaM «MeTautbl» U « HemeTamshy) B COOTBETCTBHY C TIPaBHIIAMH TEXHUKH
0e30MmacHOCTH TpPU OOpalleHWH , BEIIeCTBAMHU W JIA0OPATOPHBIM 000pyHIOBaHHEM;
MPENICTaBIISITh PE3yNbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hOpME 3alKcy YpaBHEHUH
COOTBETCTBYIOIINX PeaKiuid U POPMYITHPOBATH BEIBOJIBI HA OCHOBE STHUX PE3YJIbTATOB

11P609

YMCHUE AaHAJIM3UPOBAaTh XWMHUYECKYI0O HMH(GOPMAILMIO, TONYyY4aeMyl0 U3 Pa3HbIX
HMCTOYHHUKOB (CPEJICTB MacCOBOW MH(pOpMAITHH, CeTh IHTEpHET U Ipyrue)

11P610

yMEHHE COOI0AaTh MpaBHia AKOJIOTHYECKH IIE€IeCO00Pa3HOr0 MOBENEHUS B OBITY U
TPYJOBOH IEATEIBHOCTH B IIEIIAX COXPAHEHUS CBOCTO 370POBbS U OKPYKAIOIICH CPEIbl;
y‘-II/ITI)IBaTI) OITIaCHOCTHb BO3)ICI71CTBPI5[ Ha JXHUBBIC OpFaHI/BMLI onpeﬂ;enéHme BC€IICCTB,
MOHKUMas CMBICJI TIOKa3aTelsl IPeAeIbHON I0MyCTUMON KOHIIEHTpauuu

I1Po11

YMCHUC MTPUMCHATDH 3HAHUS 06 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHU BECUICCTB U
XUMHUYECKHUX SIBJICHUH JJIsA O6y‘IaIOH_[I/IXCSI C OrpaHMYCHHBIMU BO3MOXKHOCTSAMU
370POBBS

11Po12

yYMEHHUE HCIONb30BaTh penbeHO TOUYeyHylo cucTemy oOo3Hadenuil JI. bpaiins ans
3aMUCH XUMUYECKUX (DOPMYIT IS CIIENBIX U CITA00BHUIAIIIX O0yUYaIOIIIXCS

3. CooTBeTCTBHE OLIEHOYHBIX CPEACTB KOHTPOJIMPYEMBbIM pPe3yJbTaTaM

00y4eHus
3.1 CpencrBa, npuMeHsieMble 1Ji51 OEHKH YPOBHS TeOpPeTHYeCKOil
MOATOTOBKH
Kpartkoe Kon [lokazatens oBIAJCHUS HaunmenoBanue OLICHOYHOT'O

HaMMEHOBAHHE pe3yJIbTaT | pe3yibTaTamMu OOy4eHUS CpE/ICTBA U MPEJICTABICHUE €T0 B

paznena (MOyJIst) a dOC
/ Tembi ipevera | 00yueHHS Texymmii [IpoMexyTouHas

KOHTPOJIb aTTecTanus

Pazgen 1. OcHOBEI €

TPOEHHUS BEIIL

€CTBa

Tema 1.1. CnocoOHOCTh OCO3HABATH
CrtpoeHue CBOM KOHCTHUTYITHOHHBIE
aTOMOB P02 mpaBa W OOSI3aHHOCTH,
XUMHUYECKHUX YBOXCHHE  3aKOHA U
2JIEMEHTOB u MIPaBOIOPSIIKA B
pUpoIa nHpopManoHHOHU cdepe
XUMHUYECKOH CBSI3U CnocoOHOCTh
copMHpOBaThH
HPaBCTBEHHOE CO3HAHME,
TIPO4 ATUYECKOTO MTOBEJCHUS C
HCIIOJIb30BaHUEM
nH(}OPMAaLIOHHO-
KOMMYHHKAITHOHHBIX

TEXHOJIOTUN




MPO3

CrocoOHOCTh CTaBUTH U
dhopmynupoBaTh

COOCTBEHHBIE 3a7a4ydl B
o0pa3oBaTeNbHOI

JEATETLHOCTH u
KU3HCHHBIX CHUTYaIUAX
IS pelieHHs
MH()OPMAIIMOHHBIX 3a/1a4

I1P602

CnocoOHOCTb BIAAETh
CUCTEMON XMMHUYECKUX
3HAHUM, KOTOpast
BKJIIOYAET:
OCHOBOIIOJIararome
MOHATHUSI(XUMUYECKUM
JJIEMEHT, aToM,
ANEKTPOHHAs 000JI0UYKa
aroma, s-, p-, -d-
ANEKTPOHHBIE OpOUTANIU
aTOMOB, WOH, MOJIEKyIa,
BaJICHTHOCTb,
ANEKTPOOTPHUIATETLHOCTD
, CTENeHb OKHCIICHUS,
XUMHYECKas CBA3b

Bonpocsr st
cobece0BaHU

s (m 5.1,
BOIpochl  1-
5), Tema 1.1
Pedepar 1
(n.5.2)

Bomnpocs! Tecra 1-
11 (m. 6.1)

Keiic No2 (11.6.4)

Bomnpocel Ha
cobeceoBanue
20, 21, 22, 25(m.
6.3)

Tema 1.2.
[Tepuoanueckuii
3aKOH M TabuIa
. 1. Menaeneea

JIPO1

CrocoOHOCTh
(bopMHUpPOBATH YYBCTBO
TOPJOCTH B YBOKCHHUS K
HCTOPUU U TIOCTHXKEHUSIM
OTE€YECTBEHHOM
XUMHYECKON HAYKH;

Bomnpocsr n
3aJIaHMS IS
cobeceoBaHN
s (m. 5.1,
BOIPOCHI 1-5),
Tema 1.2

Bomnpocs! Tecta
12-27 (m. 6.2);
Keiic Nel (1. 6.4)

XUMHYECKH IPaMOTHOE
MIOBE/ICHUE B
npodeccCuoHaNIbHON
NESITEIbHOCTH U B OBITY
IIpY OOpalIeHUH ¢
XUMHYECKUMHU
BELIECTBaMH,

MaTepuagamMu 1

MpOIIeCCaMu;

JIPO4

CnoocoOHOCT U
TOTOBHOCTB K

00pa3oBaHMIO u
caM000pa30BaHUIO Ha
MPOTS)KEHUU BCEN )KU3HM;

CrocoOHOCTH BIIAZIETH

Bomnpocsl Ha
co0eceioBaHUE

23-24( 6.3)




MP04

BUJaMu ACATCIbHOCTH 110
IIOJIYYCHHUIO HOBOI'O
3HaHUA

MPO06

CrnocobHoCcTh (hopmHu-
POBAHUC HAYYHOI'O TUIIA
MBIIIJICHU A

MP11

CrnocoOHOCT,  BBIOMpATH
TEMaTHKY u METOBI
COBMECTHBIX JIEUCTBUN C
y4€TOM OOIINX HHTEPECOB H
BO3MOXHOCTEH Ka)XJ10ro
qJIeHA KOJIICKTHBA,
MIPUHUMATh LETH
COBMECTHOM JIeATEIbHOCTH,

OpraHu30BbIBATH )41
KOOpPJIMHUPOBATH JIEUCTBUS
o eé JOCTHKEHUIO:
COCTAaBJIATH IIJIaH ACUCTBUN,
pacopenensiTte  poiaud ¢
YYETOM MHEHUN
YYaCTHUKOB,  OOCYXIaTh
pe3yabTaThl  COBMECTHOM
paboTsI

I1P603

CrnocoGHOCTh
c(hOpMHUPOBAHHOCTh

YMEHHUI BBISBIISTH
XapaKTEpHbIE IIPU3HAKU U
B3aHMOCBSI3b HU3YYECHHBIX
MOHSITUM,

Pazgen 2. Xumuyeckue peakuuu

Tewma 2.1. Tumst JIP02 CnocobHOCTh U Bomnpocs Tecta
Bomnpocs n
XUMHUYECKUX FOTOBHOCTh K 28-36 (1. 6.2)
. 3aJIaHus IS
peakiuii MIPOJIOTIKECHHUIO cOBeCeIOBARN
oOpa3oBaHus U g (m 5.1 Bompoc Ha
T — : "> | cobecenoBaHue
BOIPOCHI 1-6), 27(6.3)
KBaJTU(pUKAITIH B :
. Tema 2.2
n30paHHON
npodeccuoHaNBHOMI

JEATENBHOCTH U
00BEKTUBHOE OCO3HAHUE
POJIH XUMHYECKHX
KOMIIETEHIIMI B YTOM




JIPO3

CnocoOHOCTD
HCII0JIb30BaTh
JOCTHKEHUS
COBPEMEHHOM
XUMHUYECKON HAYKU U
XMUMUYECKUX TEXHOJIOTUI
JUTSL TIOBBIIICHUS
COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOM
podecCHOHATBLHOM
JeSITeTbHOCTH

JIP0O4

CrocoOHOCTH "
TOTOBHOCTh K
00pa3oBaHUIO u
caM0ooOpa3oBaHMIO  Ha
MPOTSYKEHUH BCEH )KU3HU

MP04

CriocoOHOCTD BIIalIETh
BUAMU JICATEIBHOCTH 110
MOJTy4EHUIO0 HOBOTO
3HaHUS, €ro
MHTEpIpETaINH,
npeoOpa3oBaHUIO U
NPUMEHEHHIO B
pa3IMYHbIX y4EOHBIX
CUTYaIlHsX, B TOM YHCJIe
IIPU CO3JaHUH YUE€OHBIX U
COLIMATBHBIX TIPOEKTOB

MPO5

CnocoOHOCTh M yMEHHE
MEPCHOCUTDH 3HaHUA B
M03HABATEIBbHYIO u
MPAKTUYECKYI0 00JacTu
KHU3HEACATCIIBHOCTH,
HHTErpUPOBATH 3HAHUS U3
Pa3HBIX MPEAMETHBIX
oOnacreit




MP12

Crioco6HOCTB OIICHUBATh
KaueCcTBO CBOEr0 BKJIaga W
Ka)KIOT0 y4aCTHHKA KOMaHIbI B
oOmmmit pe3ynbTar o
pa3pabOTaHHBIM  KPUTEPHSIM,
OCYIIECTBIISTh MIO3UTHBHOE
CTPAaTETMYECKOE IIOBEICHUE B
Pas3IMYHBIX CHUTYaIHsX,
HpOSBIATE  TBOPYECTBO  H
BOOOpakeHue, OBITH
MHUIHATUBHBIM

ITP605

CriocoOHOCTh U YMEHHE
YCTaHABJIUBATh

IIPUHA/IJIEKHOCTD
M3Y4EHHBIX
HEOpPraHUYECKUX U
OpraHMYECKUX BEIIECTB K
OIIpeACIIEHHBIM Kilaccam
U IpylnaM COeIMHEHUI
XapaKTepU30BaTh UX
COCTaB U Ba)KHEUIINE
CBOICTBA; OIIPENEIIATh
BUJIbl XMMHYECKUX CBSI3EU
(KoBaJIeHTHasi, HOHHaA,
MeTaJlJIn4ecKasi,
BOJIOPOJIHAST)), TUIIBI
KPUCTAJTINYECKUX
PELIETOK BEUIECTB;
KJaccu(puIpoBaTh
XUMHUYECKHUE PEAKIIUN

I1P606

CrocoOHOCTE U BIaJCHHUE
OCHOBHBIMH METOJaMHNU
HAy4YHOTO ITO3HAHUS
BCIICCTB U XUMHNYCCKUX
aBJIeHUH (HaOIr0AeHue,
HU3MEepeHHue,
OKCIIEPUMEHT,
MOJICIIUPOBAHNE)




I1P607

CnocoOHOCTh M yMEHHE
MPOBOAUTH PACUETHI MO
XUMHUYECKUM (QopMmysam

n YpaBHEHUSIM
XUMHYECKUX pEeaKIui ¢
HCITOJIb30BaHUEM
(GU3HMYECKUX  BEIUYMH,
XapaKTEepU3YIOLIUX
BEIIlECTBA c
KOJIMYECTBEHHOM

CTOPOHBI: MaccChl, 00bEMa
(HOpMajbHBIE  YCIIOBHS)
ra3os, KOJIMYECTBA
BELIECTBA; MCIIOIb30BATh
CUCTEMHbIE XHUMUYECKUE
3HAHUS ISl TPUHSTHS
pelIeHu B KOHKPETHBIX
JKU3HEHHBIX CHUTYyalHUsIX,
CBSI3aHHBIX C BEILIECTBAMU
U UX IPUMEHEHHEM

I1P610

CriocoOHOCTb M yMeHHe
co0u01aTh npaBuia
HKOJIOTMYECKU
1esIecoo0pa3zHoro
MOBE/EHNUA B OBITY U
TPYyZIOBOM
JESTEIbBHOCTH B IEJAX
COXpaHEHHUs

CBOETO 370POBbs U
OKPYKaroIlei Cpeibl;

I1P611

CrocoOHOCTB 51
yMEHHE MPUMEHSITh
3HaHUSA 00 OCHOBHBIX
JOCTYMHBIX  METOAax
MO3HAHUA BELIECTB U
XAMHYECKUX SIBICHUH
Uist  oOydaromuxcst ¢
OTpaHHYEHHBIMU
BO3MOKHOCTAMU
3JI0POBBS




Tema 2.2.
DJIeKTPOJIN-
THYECKAas
JICCOLMAIs U
HOHHBIN 00MeH

JIPO3

CIOCOOHOCTH UCTIONb-
30BaTh JOCTHKEHUS
COBPEMEHHOM
XUMHUYECKOH HAyKH H
XUMHUYECKHUX TEXHOJIOT Uil
JUISt MOBBILICHUS
COOCTBEHHOTO
HUHTEIJIEKTYaTbHOTO
pasBUTHS B BBIOpaHHOI
podecCHOHATBLHOM
JESITEIIBHOCTH

JIP0O4

CIIOCOOHOCTh "
TOTOBHOCTH K
00pa3oBaHuIO u
caM0ooOpa3oBaHHIO  Ha
MPOTSYKEHUH BCEHN KU3HU

JIPO8

CnocoOHOCTh OCO3HAHUS
LIEHHOCTHU Hay4HOU
JIeITCIIbHOCTH,  TOTOB-
HOCTB OCYILIECTBISTh
MPOEKTHYI0 U HCCIEA0-
BaTEIbCKYI0  JesTelb-
HOCTb MHJWBHIYaJIbHO U
B Ipymre

MPO02

CnocoOHOCTb BIIAJIETh
HaBBbIKAMU y4eOHO-
HICCIIEN0BATEILCKON U
MPOEKTHOMN
JIESITEIIbHOCTH, HaBBIKAMHU
paspernieHus mpooem;

MP09

CrocoOHOCTL  BJIAJIETh
Pa3IUYHBIMH CIIOCO0aMU
oO0IIEHNsT U B3auUMOJIET -
CTBUS, apTyMEHTHPOBAH-
HO BECTH JHAJIOT, YMETh
CMSATYATh KOH(IMKTHBIC
CUTYaITNH;

MP11

CnocoOHOCTh BBIOMpPATH
TEeMAaTUKy W  METOBI
COBMECTHEIX JEHCTBUH C

Bompockr u
3ajaHus s
cobeceoBaHu
g (m 5.1,
BOIpochl  1-
4), Tema 2.2
Pedepar 2 (1.
5.2)

Bompocs! Tecta
37-47 (1. 6.2)
Bompoc Ha

cobecenoBanue
26, 31, 32(11 6.3)




yaEéTOM o0mux

WHTEPECOB i
BO3MOKHOCTEH Ka)KJI0I0
YyjeHa KOJIEKTHBA,
MIPUHUMATH LN
COBMECTHOM
JEeITEIbHOCTH,
OpraHU30BbIBATH 51
KOOPJAMHHUPOBATH
JIICUCTBUS o eé
JIOCTHIKEHMUIO:

COCTaBJIATh IUIaH

JNEUCTBUN, pPACIPENEIATh
ponu ¢ y4€TOM MHEHUI
YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaTbl COBMECTHOM
paboThl

I1P608

CrniocoOHOCTh U yMEHUE
IJIAHUPOBATh U
BBITIOJTHATH XUMHUYECKUIT
9KCIIEPUMEHT, TPOBOAUTH
peaKiuyu HOHHOTO
oOMeHa, OnpeeNsTh
Cpeny BOIHBIX
pacTBOpOB,
KaueCTBEHHBIC pEaKIUn
Ha cynb(dar-, kapOooHaT- 1
XJIOPH/I-AaHHOHBI, Ha
KaTHOH aAMMOHUS;
pemiarsb
IKCIIEPUMEHTAIILHBIC
3aadyd 1Mo temam «Me-
Tamnel» U « Hemeran-
JBI») B COOTBETCTBUH C
MpaBUJIaMU TEXHUKHU
0€30MacHOCTH

I1P609

CriocoObHOCTh M yMeHHe
aHAJIN3UPOBaTh  XUMHU-
YecKyl0 HMH(OpMAaIHIo,
MOJIy4aeMYI0 U3 Pa3HBIX
HUCTOYHUKOB  (CpEncTB
MaccoBOi HH(popMauy,
ceThb WNHurepHer u

pyrue)

KoHnTponbHas
pabora Nel.

Saganusg KP Nel
(m.6.1)

Pazgen 3.CTp0€HI/IC U CBOICTBa HCOPTraHNYCCKUX BCIICCTB




Tema3.1.
Knaccudukanms,
HOMEHKJIaTypa 1
CTpPOCHHUE
HEOPTraHUYECKHUX
BEIIECTB

JIP02

CnocoGHOCTh U TOTOB-
HOCTh K TIPOJIOJKCHHUIO
oOpazoBaHus u
TMOBBIIIIC- HUS
KBaTM(UKaAITUU B
n3bpanHo¥ mpodeccuo-
HAJIBHOU JIeSITeIIbHOCTH

JIPO8

Cr1ocoOHOCTB U OCO3HAa-

Bomnpocsr u
3a/laHus s
cobeceloBaHn
s (m 5.1,
BOIPOCHI 1-5),
Tema 3.1
Pedepar 5

Bomnpocs Tecta
48-62 (m. 6.2)
Bonpoc Ha
cobeceoBaHue

33(16.3)

HUE LICHHOCTU HAay4YHOH
JIeATEeIbHOCTH,TOTOBHOCT
b OCYILLIECTBIIATH IPOCKT-
HYIO U UCCIIEI0BATEIIb-
CKYIO JA€ATEIbHOCTh
WHIVBUAYAJIBHO U B

rpyImime.

MPO8

CnocoOHOCTh  BIAJETh
HABbIKAMHU  TOJIYYECHHUS
uHpopmarun u3
HUCTOYHUKOB pa3HBIX
TUIIOB, CaMOCTOSITEIIEHO
OCYIIECTBIISATh  TIOWCK,
aHau3,
CHCTEMaTH3aIIHIO U
MHTEPIPETAIHIO
UHPOPMALIAN Pa3TMIHBIX
BHJIOB u bopm
NpeCTaBICHUS

MP09

CrocoOHOCTL  BJIAJETH
Pa3IMYHBIMH CIIOCO0AMHU
OoO0ILIEHNsT U B3anUMOJIE-
CTBHSI, apTYMECHTUPOBAH-
HO BECTH JHAJIOT, YMETh
CMSr4aTh KOHQJIUKTHBIC
CUTYaIlMH, Pa3BEPHYTO U
JIOTMYHO HM3JIarath CBOIO
TOYKY 3PEHHSI C HCIOJIb-
30BaHUEM SA3BIKOBBIX
Cpe/CTB

MP12

CnocoOHOCTh OIICHHUBATh
KayecTBO CBOEro BKJaJa |
Ka)XJI0T0 YYaCTHHKA
KOMaH/Ipl B OOIIINH pe3yabTaT
1o pa3paboTaHHBIM
KPUTEPHUSM,  OCYIIECTBIATH
MMO3UTHUBHOE CTPATETHYECKOE
IIOBCACHUEC B pa3nanHx
CUTYAIIHSAX, MIPOSIBIIATH
TBOPYECTBO M BOOOpaXKCHHE,
OBITh HHUI[HATHBHBIM

(1.5.2)




I1P602

CnoocoOHOCTH U BiIaIEHUE
CHCTEMOHM  XHMHYCCKHUX
3HaHWH, KOTOpas BKJIIO-
Yaer:
OCHOBOIIOJIAralOIINE
MOHATUSA(XUMUYECKUN
3JICMEHT, aTOM,
AJIEKTPOHHAS 000JI0YKa
aToma, s-, p-, -d-
ANICKTPOHHBIC OpOUTAIH
aTOMOB, WOH, MOJICKYJIA,
BaJICHTHOCTb, JJIEKTPOOT-
pHUIIATEILHOCTD, CTEIICHb
OKHCJIEHHUS, XUMUYECKast

CBA3b, MOJIb, MOJSIpPHAs
Macca, MOJISIpHbIN 00BEM,
KPUCTaJUINYECKast PELICT-
Ka, THUIBl XUMHUYECKHUX
peakiuii (OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIE,

9K30- u
SHAO0TEPMUUYECKHE ,
peakiu MOHHOTO OOMe-
Ha), pacTBOP, IEKTPOJIU-
THI, HEIJIEKTPOJIUTHI,
3IEKTOPOIUTHYECKAS

JUCCOIMANMs,  OKHUCIIH-
T€Ib, BOCCTAaHOBUTEIb,
CKOPOCTh  XMMMYECKOH
peakiuu,  XUMHYECKOE
paBHOBECHE, TEOpPUH U
3aKOHBL. Teopus
3IEKTPOJIUTUYECKON

JUCCOIMAMH, TEePUOIH-
yeckud  3akoH .M.
Mennenees, 3aKOH
COXPAaHEHHUS MacCCHI.

I1P603

CrocoOHOCTh M yMEHHE
BBISIBJISITH  XapaKTEpHBIE
MIPU3HAKU U B3aHUMOCBS3b
HU3Yy4YECHHBIX MIOHSATHH,
MIPUMEHATH COOTBETCTBY-
IolMe  TMOHATHS  IpH
ONMCAaHUU CTPOCHUS W
CBOICTB

HEOPraHUYECKUX u




OpPraHMYECKUX BEIECTB U
UX MPEBPAILICHUI;

I1P604

CrniocoOHOCTh U yMeHue
UCIOJIb30BATh
HanuMCHO-
XUMHUYCCKUX
COCIMHEHU I o
nomenkiarype IUPAC.

BaHUA

I1P609

CrocoOHOCTh U yMEHHE
aHAJM3UPOBATH
4ecKyl0  MH(OpMaIHIO,
MOJTY4aeMyl0 U3 pasHbIX
UCTOYHHKOB  (CpeacTB
MaccoBOil HMH(pOpMaIHH,
cets VIHTEpHET U pyrue)

XUMH-

Tema 3.2. dusnko-
XAMUYECKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

JIP02

CnocoO6HOCTH K TIPOJI0JI-
YKEHHUIO0 00pa30oBaHus U
TTOBBIIICHUS
KBaJTU(pUKAITIH B
n30paHHOM po-
(heccuoHanbHOM
JesiTeNb- HOCTU

JIPO3

Cnoco0OHOCTB K MCIIOJNb-

Bomnpocsl n
3a7aHusl IS
cobeceloBaHU
g (m 5.1,
BOIPOCHI 1-4),
Tema 3.2
Pedepar 4 (1.
5.2)

Bompocs! Tecta
63-76 (1. 6.2)

Bomnpocs! Ha
cobece0BaHNE
35-41( 6.3)

30BaHUIO JOCTHI)KEHUH
COBPEMEHHOM
XUMHYEC- KON HAyKH

JIPO4

CnocoOHOCTh W TOTOB-
HOCTh K 00pa30BaHUIO U
caMo0o0pazoBaHUI0  Ha
NPOTSDKEHUH BCEH KU3HU

JIPO8

CrnocoGHOCTh M OCO3Ha-
HUE LEHHOCTH HAy4YHOU
JEATEIbHOCTH,  T'OTOB-
HOCTb OCYLIECTBIIATh
IIPOEKTHYIO 51
HCCIIEI0BA-  TEIIBCKYIO
JIEATEITbHOCTh




MPO03

CrocoOHOCT, U T'OTOB-
HOCTHb K CaMOCTOSITEIh-
HOMY IIOMCKY METOJIOB
peleHus
MPAKTUYECKUX  3ajad,
MIPUMECHCHHIO
pa3jMYHBIX  METOJIOB
IIO3HAHUA

MPO06

CriocoOHOCTh  BIIAJIETh
Hay4YHBIM TUTIOM
MBIIILJIE- HUA, BIAAETh
Hay4YHOH

TEPMUHOJIOTUEH, KIH0Ye-
BBIMH  TIOHATHSMH U
MeTOoJaMHU

MPO7

CrocoOHOCTh K TIPOAOJ-
JKEHUIO O00pa3oBaHus M
MOBBIIICHNUS KBaM(HKa-
IMd B M30paHHOM mMpo-
(beccnoHaIbHOM e TeNb-
HOCTH

I1P603

CnocoGHocTh  (popmupo-
BaTh YMCHHSI BBISBIIATH
XapakTepHbIe IPU3HAKU U
B3aMMOCBSI3b H3y4CHHBIX
MMOHATHUH,

I1P604

CriocoGHOCTh U yMEHHE
UCTIOJIF30BaTh HAMMEHO-
BaHUS XMMHYECKHX COe-
JTUHEHWH 110 HOMEHKJIa-
type [IUPAC

I1P606

Cnoco6HOCTh K
BJIQJICHUO OCHOBHBIMH
METOAaMHU HAay4YHOTO
IIO3HAHHUs BCIIECCTB H
XUMHUYECKUX SBJICHUU
(mabmroieHue,
HU3MEepeHHe,
AKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P609

CrocoOHOCTD

aHaJTU3UPOBATh
XUMUYECKYIO
UHpOPMALINIO




Tema 3.3.
Nnentuduxarms
HEOPTaHHYECKUX
BEIIIECTB

JIPO3

CrocoOHOCTH,  MCITOJIb-
30BaTh JTIOCTHIKEHUS
COBPEMEHHON XUMHUYEC-
KOW HayKH M XUMHYECKHUX
TEXHOJIOTUH 1A
MOBBIIIE- HHA  CBOETO
YpOBHS

JIPO7

CriocoOGHOCTB U COBEp-
LICHCTBOBAHHUE S3BIKOBOM
U YUTATEIIbCKOMN KYJIbTY-
PBI KaK CpeACTBa B3aUMO-
JIEUCTBHS MEXY JIFOAbBMU
Y IIO3HAHUS MHUpa

MPO1

CriocoOHOCTh U yMEHHE
CaMOCTOSITENTEHO
dbopmy- nupoBaTh U
aKTyaJIu3u- poBaTh
npoOiemy, pac-
CMaTpuBaTh €€ BCECTO-
pOHHE,

MPO3

CrocoOHOCTh U TOTOB-
HOCTB K CAMOCTOSITEIb-
HOMY ITOMCKY METOJIOB
pemeHI/m HpaKTI/I‘-IeCKI/IX
3a1a4,

I1P605

CnocoOHOCTh U yMEHUE
yCTaHaBIMBATh MPUHAL-
JEXKHOCTh  M3YYEHHBIX
HEOPraHWYECKHUX U Opra-
HAYECKHX BEIIECTB K
OIIpeAeIEHHBIM KIaccaM
U Tpynnam COEIUHEHUN
XapaKkTepU30BaTh ux
COCTaB MW BaKHEWIINE
CBOICTBA;

I1P608

CriocoOHOCTh U yMEHHE
MJIAHUPOBAaTh W BBINOJ-
HATb XUMUYECKHM dKCIIe-
pUMEHT  (TIpeBpaleHHs
OpraHWYECKUX BEIECTB
MpU HArpeBaHuU, TMOJY-
YeHHUE STUJIEHA U U3y4e-
HHUE €ro CBOICTB,
KaueCTBEHHbIE pEaKIUU
Ha aJubJeruibl, Kpaxma,
YKCYCHYIO KHCIIOTY;
JieHaTypalusi OeJIKOB TIPHU

Bompockr u
3alaHus s
co0ecenoBaHU
a (m 5.1,
BOIPOCHI 1-4),
Tema 3.3

Bompocer  Tecra
77-101 (1. 6.2)




HarpeBaHWHW,  I[BETHBIC
peakiuu O0eIKoB;

I1P609

CriocobHOCTh M yMeHHue
aHaAJIM3UPOBATh XMMHU-

YeCcKylo  MH(pOpMaLHuIo,
MOJy4aeMyl0 U3 Pa3HbIX
HUCTOYHUKOB  (CPEICTB
MaccoBOW HH(pOpMAIIHH,
ceTb IHTEpHET U NpyTHe)

KoHntposbHas
pabota No2.

Samauus KP No2
(m.6.1)

Paznen 4. Ctpoenue

1 CBOMCTBa OpraHn4YCCKHX BCIICCTB

Tema4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIIIECTB

JIPO1

CnocoOHOCTD K
XUMHYECKHU TPAMOTHOMY
MOBEJICHUIO B
npodeccuoHaNbHOM
JeSITeNIb-HOCTU U B OBITY
npu  obpaie-HUH €
XUMHUYECKUMHU  Bellle-
CTBaMHU

JIPO3

CnocoOHOCTh
HCIO0/Ib30BaTh
JOCTHKEHHUS
COBPEMEHHOM
XAMHUYECKOW HAYKH JIJIS
MTOBBIIICHHS CBOCTO
YpOBHS

MPO06

CnocoOHOCTh
BJIAJICTh Hay4YHbIM
THIIOM  MBIIIJICHHUS,
BJIAJICTh Hay4YHOU
TEPMHUHO- JIOTHEH,

Bompocs! Tecta
102-111 (m. 6.2)
Keiic 3 (11.6.4)

Bormpocs! Ha
cobecenoBaHue
1,2(m 6.3)




MPI11

CnocoO6HOCTh  BBIOMpATH
TEeMAaTUKy ©  METOBI
COBMECTHBIX IEWCTBUU C
y4ETOM l013)11070:
WHTEPECOB n
BO3MOKHOCTEH Ka)KJI0ro
yjeHa KOJUIEKTHBA,
MPUHUMATh (S 071
COBMECTHOM
JIEATCIIBHOCTH,
OpraHU30BBIBATh 51
KOOPJIUHUPOBATH
IECUCTBUSA o eé
JIOCTHIKCHHUIO:
COCTaBJIATh IUIaH
JICHCTBHM, pacupeneisirh
ponu ¢ y4€TOM MHEHHI
YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM
paboThI

MP14

CriocoOHOCTB HOCTOSHHO
IMO-BBIIIATh CBOH
00pazoBareb-HbII u
KYJIBTYPHBIN YPOBEHb;

Bonpoce n
3aJlaHus 115
cobecenoBaHu
g (m 5.1,
BOIPOCHI 1-7),
Tema 4.1

Bomnpoc Ha
cobecenoBanue

34( 6.3)

I1P602

CnocoOHOCTh u
BJIaJIcHUE CHCTEMOM
XAMHUYECKHX  3Ha-HUH,
KOTOpasi BKIIIOYaeT OCHO-
BOIIOJIATAIOIINE TTOHSATHS:
yTIEPOIHBIN CKEIIET,
(GyHKIM-OHANbHAS
rpymnmna, paaukai,
n30Mepus,
TOMOJIOTHUECKUN P,
TOMOJIOTH, yTJIEBOJIO-
pOIbI, KHUCIOPOJ, a30T-
COJIEpIKaIie COCTUHHUS,
U Jp.

I1P603

CrocoOHOCTE BBISBIATH
XapaKTepHbIe TMPHU3HAKU
" B3alMOCBSI3b
W3YYCHHBIX

MMOHSITHH,

[1P604

CrnocobHOCTB "
YMEHHE HCIIONIb30BaTh
HomeHknarypy IUPAC




I1P612

CriocoOHOCTh
HCII0IL30BaTh
penbeHO  TOYCUHYIO
cucteMy 0003HAYCHHM
JI. bpaiing mis 3anucu
XUMUYECKUX  (HOpMYIT
IS CJIETBIX u
C71a00BUIALINX
o0yJaromuxcs

Tema 4.2.
CBoiicTBa
OpPraHUYECKUX
COCIUHCHUI

JIP0O2

Cnoco6HOCTh K
MIPOJIOJIKE-HUTO

o0pa3oBaHMsl U TIOBBI-
IIeHUsT KBaU(UKAIUN
B n30paHHON
npodeccrno-  HaIbHOM
JeSITeIIbHOCTH

MPO02

CrocoOHOCTh BIAACTh
HaBbI-KaMH  y4eOHO-
HCCIICBATCIb-CKONl |
MPOCKTHON  JesATEeNb-
HOCTH, HaBBIKAMHU
pasperie-Hus
npobiemM

MP12

CnocoOHOCTB
OLIEHUBATh
CBOEro

Ka4eCTBO
BKJIaja u
KaXXJ0ro y4acTHUKA
KOMaHJbl B OO
pe3ynbTar o
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIIECTBIISTh
[MO3UTHUBHOE
CTpaTeruuecKoe
MTOBE/ICHHUE B PA3IMYHBIX

Bomnpocsr n
3a7aHusl IS
cobeceloBaHU
s (m 5.1,
BOITpOCHI 1-8),
Tema 4.2

Bompocs! Tecta
112-123 (m. 6.2)
Keiic 4 (1. 6.4)

Bomnpocsr Ha
cobeceoBaHHUE
40-43(6.3)
Bomnpocsr Ha
cobeceoBaHHUE

3- 19( 6.3)

CUTyalusX, IMIPOABJIATH
TBOPYECTBO 51
BOOOpaxxeHue, OBIThH
NHUIIMAaTUBHBIM

[1PG06

CrnocoOHOCTL  BHAIETH
OCHOB-HBIMU METOJIaMU
HAyYHOTO MO3HAHUS
BEIIIECTB M XUMH-YECKUX
sABIIEHUH (HaOr0/1e-Hue,
U3MEpEeHHe,  IKCIIepH-
MEHT, MOJICTTUPOBAHNE);




I1P609

CnocoOHOCTD
chopMupoBaTh yMeHHE
aHAIU3UPOBATH
XUMHYECKYIO
uHpopmanuro,
MOJIy4aeMYI0 U3 pa3HbIX
HMCTOYHUKOB(CPEICTB
MaccoBO HH(OpMAIHH,
CeThb WNHTepuer u

JpYyTHE);

I1P611

CriocoOHOCTh MPUMEHSATH
3HaHHA 00 OCHOBHBIX
JOCTYTI-HBIX METO/ax
MO3HAHUS BE-IIECTB U
XUMHYECKHX SBJICHUN JIsI
0o0y4arouuxcsi ¢ OrpaHu-
YEHHBIMU
BO3MOYKHOCTSIMH
37I0pPOBBS;

Tema 4.3.
Nnentudukanus
OpraHUYECKUX
BEIIECTB, 1704
3HAYEHHUE u
MIPUMCHCHHE B
OBITOBOH n
MIPOU3BO/ICTBEH-
HOM IeITEALHOCTH
YyeJI0BeEKa

JIPO3

CnocoO6HOCTh
UCIIOJIb30BaTh
JOCTHOKCHUS
COBPEMEHHOU
XUMHUYECKOH HAyKd U
XHUMHUYECKUX TEXHOJIOTHIA
TUIst MOBBILIICHUS
COOCTBEHHOTO
MHTEJJIEKTYaIbHOTO
pa3BUTHSA B BBIOPAHHOM
npodeccuoHaNbHOM

MPO03

CnocoOHOCTh K CaMOCTO-
ATCIBHOMY IOUCKY
METOJIOB pelreHus
MPAKTUICCKUX 3a-Ja4,
MMPUMCHCHUIO Pa3JINYHBIX
croco0o0B pacro3HaBaHuUs
OpraHN4Y€CKUX  BCIICCTB
Ha MpUMepe ajbAEruJioB,
CITUP-TOB, YTJICBOJIOB,
YKCYCHOM KHCIIOTHI, OenKa
U T.OL) C

Bomnpocsr u
3aJaHus I
cobeceqoBaHu
g (m 5.1,
BOIPOCHI 1-5),
Tema 4.3

Keiic 5 (1. 6.4)
Bormpocs! Ha
cobecenoBanue
7,9,11-13,17

HCIIOJB30BaAHUECM HX
(I)I/I3I/IKO-XI/IMI/IHGCKI/IX
CBOICTB U XapaKTCPHBIX
Ka4C€CTBCHHBIX peaKHHﬁ.




MPO5

Cnoco6HOCTh yYMETh
nepe-HOCUTh 3HAHUS B
M03HaBA-TEILHYIO u
NPaKTUYECKYI0 O0JIaCTH
KHU3HENICATECIILHOCTH;
WHTETPUPOBAThH 3HAHHS U3
pa3HbIX MIPEIMETHBIX
oOJacrei;

MPO7

CnocoOHOCTh K
MIPOJI0JKE-HUTO
00paszoBaHUs u
ITOBBIIICHUS

KBaJTM (pUKAITAH B
n30paHHOI
po¢eCCuoHAIb-HON
JIeATEeILHOCTH u
00BCKTHBHOE OCO3HAHHUE
POJIM XUMHUYECKHUX KOMIIC-
TEHIMH B 3TOM;;

I1P601

CrocoOHOCTE
chopMUpOBaThH
MIPE/ICTABJICHHUS: 0
XUMHYEC-KOi
COCTaBJISIONMICH €CTECT-
BEHHOHAYYHOU KapTUHBI
MHUpa, PO XUMHUH B
MO3HA-HUU SIBJICHUI
TIPUPOJIBI, B
¢dbopMupoBaHUU
MBINUICHUS U KYJIBTYPbI
JIMYHOCTH, €&
(GyHKIIMOHAJIBLHON IPaMOT-
HOCTH, HEOOXOJUMO 11t
pEIICHUS TPAKTUICCKIX
3aJa4 U DKOJIOTHYECKHU
000CHOBAH-HOTO
OTHOIICHHSI K CBOEMY
3I0POBBIO U IPUPOJHOMN
cpene

I1P609

CnocoOHOCTb
chopMupoBaTh yMEHUS
aHATU3UPOBATh
XUMHYECKYIO
UH(OpMaILHIO,
MOJy4aeMyI0 U3 Pa3HbIX
UCTOYHUKOB(CpPE/ICTB
MaccoBOW HH(pOpMAIHH,




cetb MHTEpHET 1
apyrue);

I1P611

CrocoOHOCTE H
YMCHHE HPUMCHSITh
3HaHUS 00 OCHOBHBIX
JOCTYIHBIX ~ METO/ax
[MO3HAHUS BEIIECTB U
XAMHYECKHX SBJIEHUMN
Il O0ydaromuxcs ¢
OTpaHUYCHHBIMH
BO3MOKHOCTSAMU
3JI0POBBS

I1P612

CriocoO6HOCTD

MCII0JIb30BaTh pesIbe(pHO
TOUYCUHYIO cucTeMy
o0o3nauenuii JI. bpaiins
JUTS 3aTTCHA XUMHYECKUX
dbopmyn ans ClenbIX U

CJIA0OBUIAIINX
o0y4aromuxcs

KonTposnbhas Saganust KP Ne3

pabota Ne 3. (m 6.1)

Paznen. 5. Kunernueckue v TepMOJIMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX
peakiun

Tema 5.1. JIP02 CroocOHOCTE K

CkopocTb MPOJI0JKE-HUIO

XAMHUYECKHUX 0o0pa3oBaHUs U OBBIIIIE-

peakiuii. HUS KBaTU(UKAMU B

XUMHUYECKOE n30paH-HOI

paBHOBecHE npodeccuoHaNbHOM
JIeSITeIbHOCTH n
00BEKTUBHOE OCO3HAHHE
ponun XHMUYECKHX
KOMIICTCHITUH B TOM;

JIPO3 CIIOCOOHOCTH Bompock! TecTa

HCIIOJIh30BaTh Bormpocsl u 125-134 (11. 6.2)
ITOCTHXKEHUSA 3alaHus UL
COBPEMEHHOIM cobecenoBaHU Kefic 4 (1. 6.4)
xumuueckoil mayku wm | (5.1, Bompocki .Ha.
XMMUYECKUX TEXHOIOTUIl | BOIPOCHI 1- cobece1oBaHme28
1 moblmeHnst csoero | 11), Tema 5.1 -30(11 6.3.)

YPOBHS B
poQeCCHOHATBHON
JIeSITeIb-HOCTH




JIPO8

CriocoOHOCTEL OCO3HAHUS
I[IEHHOCTH Hay4YHOU
JIeITEIIbHOCTH,
FOTOBHOCTE
OCYIIECTBIISTh
MIPOCKTHYIO H
HCCIIEI0BATENIbCKYIO

eI TEIILHOCTD

VHIUBUYAJIBHO U B
rpymnmne

MPO1

CriocobHOCTh U yMEHHE
CaMOCTOSITENIEHO
(dbopMynupoBaTh u
aKTyaJIu3UpOBaTh
npoOuemy,
paccMaTrpuBarh eé
BCECTOPOHHE,
OTIpe/IeIATh 1enu
NEeSITEIbHOCTH, 3a/aBaTh
napaMeTpsl M KpUTEPHH
WX JIOCTH)KEHUS, BHOCHUTD
KOPPEKTUBBI B
JeSITEIbHOCTD, OIICHUBATh
COOTBETCTBHUE
pe3yiabTaToB LEeJISIM,
OLIEHUBATh PHUCKHU
MOCJIEACTBUI
JeSITeTbHOCTH

MPO02

CriocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIIeN0-BaTEIbCKON 1
MPOEKTHOMN

JIeITEIIbHOCTH, HaBBIKAMH
paszpelieHus mpoodseM;

MPO03

c¢CnocoOHOCTh u
TOTOBHOCTD K
CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB
pelieHHs
NPaKTUYCCKUX  3aj1ad,
NPUMEHCHHUIO
pa3IMYHBIX  METOIOB
[MO3HAHUS




MPO06

Croco0HOCTH BJIAIETHh
HAyYHBIM TUTIOM
MBIIICHHUS, BJIQJIETh
Hay4YyHOU

TEPMHHOJIOTUEH,
KIIFOYEBBIMU  TTOHSITHSIMU
U METOJaMH

MPO7

CriocoOHOCTb BBIJIBUTATh
HOBBIC HJIEH, NIpeIaraThb
OPUTMHAJIBHBIE ITOAXO/BI
U PELICHUS

MP11

CriocobHOCTD BHIOMpPATH
TEeMAaTUKy ¥  METOJbI
COBMECTHBIX JEHCTBHUH C
y4ETOM 001mux
WHTEPECOB i
BO3MOKHOCTEH KaXKI0I0
YyjIcHa KOJUICKTHBA,
MPUHUMATH LIETTN

COBMECTHOH
JIeATEIbHOCTH,
OpraHU30BBIBaTh u
KOOPJIUHUPOBATh
NEUCTBUA o eé
JIOCTUKEHUIO:
COCTaBIIATh J1aH
JIEUCTBUM, pacIpeneisarh
ponu ¢ y4€TOM MHEHHM
YYaCTHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM
paboThI

MP12

Cnoco6HOCTh
OILICHUBATh Ka4eCTBO
CBOETO BKJIaJIa "
KQXKI0TO y4acTHHKA
KOMaHIpl B  OOImMH
pe3yibTaT 1o
pa3pabOTaHHBIM
KPUTEPHSIM,
OCYIIECTBIISATh
MO3UTHUBHOE
CTpATEruIeCcKoe
MOBEJICHUE B Pa3JIUUHBIX
CUTYyallUsX, TPOSIBIIAThH
TBOPYECTBO u
BOOOpakeHue, OBITh
UHUIIMATHBHBIM




MP15

CnocoOHOCTh M yMEHHE
JaBaTh OIICHKY HOBBIM
CHUTYAIIHsIM, BHOCHTH
KOPPEKTHBBI B
NeSITeTTbHOCTD,
OILICHUBATh COOTBETCTBUE
pe3ysIbTaTOB LENSM

I1P608

CnocoOHOCTh U yMEHHUE
IJIAHUPOBATH u
BBINIOJIHATh XUMHUYECKUI
JKCIIEPUMEHT
(mpeBparteHus
OpraHUYECKHUX BEILECTB
npu HarpeBaHuy,
IIOJIy4YeHUE OTHUJICHA W
W3y4YECHUE €ro CBOMCTB,
KAUeCTBEHHBIC PEaKLUU
Ha aJpJerujbl, Kpaxmai,
YKCYCHYIO KHCIIOTY;
JeHaTypanus 0eJIKOB MpH
HarpeBaHWH,  LIBETHBIC
peaxiuu 6eIKoB;

I1P609

Cnooco0HOCTH
(dbopMHpOBATh YMEHUS
AHAIM3UPOBATH

XUMHUYECKYIO
UH(pOpMaLHIO,
MOJIy4aEMYI0 U3 Pa3HbIX
MCTOYHUKOB(CPEICTB
MaccoBO# HH(popManuu,
CeThb WNHTeprer w

JPYTHE);

Pa3nen 6. PactBopsl




Tema 6.1. Ilousarue
0 pacTBopax

JIPO1

CnocoOHOCTD U
c(hopMUPOBAHHOCTH
YyBCTBa TOpPAOCTH U
YBa)XKCHUSI K UCTOPUU U
JOCTHKEHUSIM
OTEYECTBEHHOU
XUMHYECKOH  HayKu;
XUMHUYECKH T'PaMOTHOE
MIOBEJICHHE B
podecCHOHATBLHOM
JESITEIIBHOCTH U B OBITY
npu  oOpameHun ¢
XUMHYECKUMH
BEIIIECTBAMH,
MaTepHuaiaMu "
npoLeccamu

JIP02

CrocoOHOCTH u
TOTOBHOCTh K
MIPOIOJDKCHHIO
o0pazoBaHUs u
TIOBBIIICHUS
KBaTM(UKAITTH B
n30paHHOM
npoeCCUOHATILHON
JeSITeIIbHOCTH u
00BEKTHBHOE OCO3HAHUE
ponu XUMHUYECKHUX
KOMIIETEHIIHI B 5TOM

JIPO3

CHOCOOHOCTh
UCIOJIb30BaTh
JOCTHKEHUS
COBPEMEHHOM
XUMUYECKOM HAyKu H
XUMHYECKIX TEXHOJIOTHIA
JUISt TIOBBIIIICHUS
COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO
pa3BUTHA B BBIOPAHHOI
poQeCCHOHATBHON
JeSITEIIbHOCTH

JIPO5

CnocoOHOCTb
chopMHUpOBaTh
IKOJOTUIECKYIO

Bonpocer n
3a7aHus IS
cobeceoBaHu
a (m 5.1,
BOIPOCHI 1-4),
Tema 6.1 — 6.2

Bormpoc 26 (1t
6.3)




KYJIBTYDY, MMOHUMATh
BIUSHUE  COLMAIBHO-

HKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE
IIPUPOIHOMN u
COLIMAJIbHOU cpensl,
0CO3HAHHE TJI00ATBHOTO
Xapakrepa
AKOJIOTHYECKUX MPoOIeM

JIP06 CriocoOHOCTH K
HENPUATUIO JEHCTBUH,
MPUHOCSIITIX Bpen
OKpY>Kalolleu cpene

MPO3 CITOCOOHOCTh u
rOTOBHOCTH K
CaMOCTOSITEIbBHOMY
MOUCKY METOJIOB
pelieHus
MPAKTUYECKUX  3ajad,
MIPUMEHEHUIO
pa3jIMYHBIX  METO/IOB
MO3HAHUS

MP0O4 CnocoOHOCTD
OBJIaJICHUEM
BUJIAMU
JESTEIIbHOCTH  T10
MOJTYYEHUIO HOBOTO
3HAHUS

MP14 CnocoOHocTh K (opMu-

POBAHUIO U IPOSBICHUIO
HIMPOKOW JIpyauLUH B

Pa3HBIX o0macTsx
3HAHWH, MOCTOSIHHO
MOBBINIATH CBOI1
00pa3oBaTenbHbBIN u

KYJIbTYPHBIN YPOBEHb;




I1P607

CnocoOHOCTh U yMEHHUE
MPOBOJAUTH PACUETHI 1O
XUMHUYECKUM (dopMyiiaM
u ypaBHEHUSIM
XUMHYECKHX PpEeaKIHid ¢
HCIIOJIb30BaHUEM
buznyecKux  BEJIHMYUH,
XapaKTEPU3YIOIINX
BELIECTBA c
KOJINYECTBEHHOU
CTOPOHBI: MacCOBOM
JTOJIN pPacTBOPEHHOTO
BELIECTBA, Macchl,
o0bémMa  (HOpMasIbHbBIE
YCIJIOBHSI) rasos,
KOJIMYECTBA BEILIECTBA;

I1P610

CrocoOHOCTH "
YMCHHE co0roaaTh
HpaBUiia SKOJIOTMUYCCKU

1eaecoo0pa3Horo
MoBeleHUss B OBITY U
TPYZIOBOM J€ATEIbHOCTH
B IENAX COXpPAaHEHHUS
CBOEr0  3JIOPOBbI |
OKpYXarllle  cpensl,
YUYUTBIBATh  OINACHOCTh
BO3JICHCTBUS Ha >XUBBIC
OpTraHU3MBbI
OIPEIENEHHBIX
BCIIIECTB, MOHUMas
CMBICII MoKaz3aTens
IIpeACIIbHON
JIOITYCTUMOM
KOHIEHTPaLHH1

I1P611

CrrocoOHOCTB 51
YMCHHE MPUMCHSITh
3HaHUS 00 OCHOBHBIX
JOCTYITHBIX ~ METOJax
MO3HAHUSA BELIECTB U
XAMHYECKUX SIBJICHUH
Uist  oOydaromuxcst ¢
OTpaHHYEHHBIMU
BO3MOKHOCTAMU
3JI0POBBS




Tema 6.2.
Uccnenosanue
CBOMCTB
pacTBOpOB

JIPO3

CroocoOHOCTh OBJIANIETH
YMEHHEM HCIIOJIb30BAaTh
JOCTHKEHUS
COBPEMEHHOM
XUMHUYECKOH HAyKH H
XUMHUYECKHUX TEXHOJIOT Uit
JUISt MOBBILICHUS
COOCTBEHHOTO
HUHTEIIEKTYaTbHOTO
pa3BUTHS B BBIOpaHHOI
podecCHOHATBLHOM
JIESITEIIbHOCTH;

JIP0O4

CrocoOHOCTh
HCIOJIL30BATh
JIOCTHIKCHUS
COBPEMEHHOM
XUMUYECKOM HAyKu W
XHUMUYECKHX TEXHOJOT UM
IS MTOBBIIICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BBIOPAHHOM
npodeCCHOHAIBHON
JIEeATEIbHOCTH

MPO02

CrocoOHOCTE
BJaJIcTh  HaBBIKAMH
yueOHo-
HCCJIeI0OBATEIbCKON U
IIPOEKTHOMN

Bonpocel
3alaHus s
cobece0BaHN
g (m 5.1,
BOIPOCHI 1-4),
Tema 6.1 — 6.2
Pedepar 3 (m.
5.2)

Bomnpocs! Tecta
135-139 (1. 6.2)
Keiic 4 (1. 6.4)

JACATCIIbPHOCTH, HaBbIKaMH
paspernieHust mpoosem;

MPO7

CnocoOHOCTD
BbIABUI'aTh HOBBIC HJICHU,
npeJiaraTh
OpI/IFI/IHaJ'[I)HI)Ie IIOAXO0dbI
U pelIeHUs




I1P607

CnocoOHOCTh W yMEHHUE
MPOBOJAUTH PACUYETHI IO
XUMHUYECKUM (opmyiiam

n YpaBHEHUSIM
XUMHYECKUX PEaKIui C
HCITOJIb30BaHUEM
(UBUYECKUX  BEJIMYHH,
XapaKTEepU3YIOLIUX
BEIIlECTBA c
KOJIMYECTBEHHOM

CTOpPOHBI: Macchl, 00bEMa
(HOpMasbHBIE  YCIIOBHUSA)
ra3os, KOJIMYECTBA
BELIECTBA; HCIOJb30BaTh
CUCTEMHbIE XMMHUYECKHE
3HaHUS ISl TPUHATHA
pelIeHu B KOHKPETHBIX
JKU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BELIECTBAMHU
U UX IPUMEHEHHEM

I1P609

CnocoOHOCTD
dbopMupoBaTh  yMEHUS
aHAIU3UPOBATH
XUMHUYECKYIO
uHpopmMaruro,
MOJIy4aeMYI0 U3 Pa3HbIX
HUCTOYHUKOB(CPEICTB
MaccoBo# nH(popmanuu,
CeThb WHTepHer u

JPYTHE);

[1PG10

CnocoOHOCTh U yMEHHE
co0Ir01aTh npaBuiia
HKOJIOTMYECKU
1esIecoo0pa3zHoro
MOBEIEHUs B OBITY U
TPYAOBOM JIEATEIBHOCTH
B IENAX COXpaHEeHHUs
CBOETO  3JIOPOBbI W
OKpYXarolen  cpensl;
YUUTBHIBaTh  OMACHOCTb
BO3/ICICTBUS Ha JKUBBIC
OpraHU3MBbI
ONpeNENEHHBIX
BELIECTB, MoHUMas
CMBICTT MOKa3aTes
IIpEeACIIBHON
JIOIIyCTUMOU




KOHIICHTPAIlUU

I1P611

CriocoOHOCTE u
YMCHHE HPUMCHSITh
3HaHUS 00 OCHOBHBIX
JOCTYIHBIX ~ METO/ax
[MO3HAHUS BEIIECTB U
XAMHYECKHX SBJIEHUMN
JUIsE  00ydaromuxcst ¢
OIpaHquHHBIMH
BO3MOKHOCTSAMU
3JI0POBBS

Paznen 7. Xumus B ObITY U IIPOU3

BOHCTBCHHOﬁQHeHTeHBHOCTH

YCJIO0BCKAa

Tema 7.1. Xumus B
ObITY "
MIPOU3BOICTBEHHO
W JCATCIBHOCTH
YyeJIoBeKa

JIPO1

CriocoO6HOCTD u
c(hopMUPOBAHHOCTH
qyBCTBA TOPAOCTH U
YBOXCHHS K HCTOPUU U
JIOCTHKCHUSM
OTEYECTBEHHOU
XUMUYECKOM  HayKH;
XUMHUYECKH TPaMOTHOE
MOBE/ICHUE B
npodeccuoHanbHOMI
JESITEIIbHOCTH U B OBITY
npu  oOpamieHuu ¢
XUMHYECKUMU
BEIIECTBaMH,
MaTepuaIaMu u
poLeccamu

JIP02

CnocoOHOCTh u
TOTOBHOCTH K
MIPOJOTHKEHUIO
o0pazoBaHUs u
MTOBBIIIICHUS
KBaJIM(pUKALINH B
n30paHHON
npoQeCCHOHAIBHON
JIEATENHHOCTH 51
00BEKTHBHOE OCO3HAHHE
ponu XAMHYECKUX
KOMIIETEHITNH B 9TOM

Bonpocel n
3a7laHus IS
cobecel0BaHU
a (m 5.1,
BONpOCHl -
8), Tema 7.1
Pedepar 6, 7
(m. 5.2)

JIP0O4

Cnoco6HOCTh
TOTOBHOCTH
CITOCOOHOCTh
00pa3oBaHUIO
caMo0o0pazoBaHUI0  Ha
MPOTSDKEHUH BCeit
KHU3HU

= A 8 =

Bormpocsr Ha

cobecenoBanned3
-45( 6.3)




MPO02

CriocoOHOCTE

BJIaJeTh  HAaBBIKAMU
yueOHO- UCCIIE0-
HCCIICIOBATEIbCKON U
MPOEKTHOM
JIeITEIbHOCTH, HABBIKAMH

paspernieHus: mpooiem;

MP04

CriocoOHOCTD BIa/ETh
BU/1a-MU JICSTEIBHOCTH T10
MOJTy-4€HUI0 HOBOTO
3HaHUS, ero
UHTEpIpeTalnHy,
npeoOpa-30BaHUIO u
PUMEHEHHUIO B
pa3IMYHBIX YUEOHBIX
CUTYallMsiX, B TOM YHCIIe
IIPY CO3/1aHUH YIEOHBIX U
COLMAIbHBIX IPOEKTOB;

MPO05

CriocoOHOCTh W yMEHHE
MNEpCHOCUTL 3HAHHUA B
MI03HABATEIbHYIO u
IIPAKTUYECKYI0 00J1acTH
KHU3HEICATSIILHOCTH;
UHTETPHUPOBATH 3HAHUS 3
pa3HbIX MPEAMETHBIX
oOnacreit

MPO8

CriocoOHOCTh  BNAJIETh
HaBBIKAMHU  TTOJIYYCHHUS
uHpopMaun u3
HUCTOYHUKOB pa3HbIX
THUIIOB, CaMOCTOSI-TEJIbHO
OCYILECTBIISATh  IOMCK,
aHaIu3,
CUCTEMAaTHU3AIIHIO u
WHTEPIIPETAINIO
WHGOPMAIIAN PA3ITHIHBIX
BUJIOB U (hopm
MPEICTaBICHHUS

MP09

CrocoOHOCTL  BJIAAETH
Pa3InYHBIMH CIIOCOOAMU
00I1IeHUS u
B3aUMOJIEUCTBHS




MP12

CriocoOHOCTE
OIICHHUBATh Ka4eCTBO
CBOETO BKJIaja u
Ka)KJ10ro y4acTHUKA
KOMaHapl B  OOImMH
pe3yibTaT 1o
pa3paboTaHHBIM
KPUTEPHSIM,
OCYIIECTBIISATh
ITO3UTHUBHOE
CTpaTern4eckoe
MOBEJICHUE B PA3TMYHBIX
CUTyaIlUsiX, NPOSBISATH
TBOPYECTBO 31
BOOOpaxeHue, OBITh
MHUIIMATABHBIM

MP16

CnocoOHOCTh  MOHUMATH
CBOE AYMOLIMOHAIIBHOE CO-

CTOSIHHE, BHJIETH
HaIpaBJICHUS

pa3BHUTHS
COOCTBEHHOI
SMOILIMOHAIBHON  cepsl,
OBITh YBEPEHHBIM B cebe;

MP17

CnocoOHOCTh K YMITaTHH,
BKJIIOUAIOIIEH
CIIOCOOHOCTh ITOHUMATh
HMOI[HOHAIIEHOE
COCTOSIHUE JIPYTUX

MP18

CHOCOOHOCTh MPUHUMATH
cebs, IMOHHMass CBOH

HEJOCTaTKH u
JIOCTOMHCTBA,

MPUHUMATh MOTHUBBI H
apryMEHThI JIpYTuXx
MOAC NOpU  aHAINU3e
pe3yIbTaTOB
JeSITENBLHOCTH,

[IPU3HABATh CBOE IIPaBO U
MpaBo APYrux JIIOAEH Ha
OIINOKH, pa3BUBaTh
CIIOCOOHOCTh  MOHUMATH
MHUpP C MO3UIUH JIPYroro
YyeJioBeKa




I1P602

CHUMBOJHYECKIH SI3BIK
XUMMHU,
(haKTOJIOTHUYECKHE
CBEJICHHS O CBOMCTBax,
COCTaBe, IOJIYyYECHUS U
0e30macHOM
HCITOJIb30BaHUH
Ba)KHEHIITNX
HEOPTraHUYECKHUX "
OpraHUYECKUX BEIIECTB B
ObITYy W IPaKTUYECKOU
JIeSTEIILHOCTH YeJIOBEKa

I1P606

CnocoOHOCTH U BlIaICHUE
OCHOBHBIMU MeToAaMu
HAYYHOT'O [TO3HAHWS
BCIICCTB U XHUMHNUYCCKHUX
ABJICHUN (HaOmOIEeHUE,
U3MepeHue,
9KCIIEPUMEHT,
MOJICJTUPOBAHUE)

I1P609

CnocoOHOCTh U yMEHUE
aHAJTU3UPOBATh
XHUMUYECKYIO
uHpopMaruio,
MOJy4aeMyI0 M3 pa3HBIX
UCTOYHUKOB  (CpencTB
MaccoBoi WH(pOpMAIINH,
ceTh lHTEpHET U IpyTHE)

I1P611

CriocoOHOCTh U YMEHHE

NPUMEHSTh 3HAaHUA 00
OCHOBHBIX  JIOCTYIHBIX
MeTo1ax IMO3HAHUS
BEIISCTB U XUMHYECKHX
SIBIICHUM TS
0o0ydJaronmxcs c
OTpaHUYEH-HBIMH
BO3MOKHOCTSIMH
310pOBbS

I1P612

CnocoOHOCTb
UCIOJIb30BaTh  pelbePHO
TOUYCUHYIO cucTeMy
o0o3nauenuit JI. bpaitns
JUTS 3aITACH XUMHUYECKUX
dopMyn s CHENbIX U
CITa0OBUISIIIINX
o0yJarmuxcs




3.2 CpeacrBa, npuMeHsieMble /1JIsl OLeHKH YPOBHSI MPAKTUYeCKOii

MOATOTOBKH

Kpartkoe
HauMEHOBaHHE
paszznena

(Moyist)
TEMBI [IpeIMeTa

/

Kon
pe3yabTara
o0ydeHus

Iloka3zarenp oOBIajeHUsA
pe3ynbTaTaMu O0y4ICHHS

HaunmenoBaunue

OLICHOYHOI'O

CpEACTBa U NPEJICTABICHUE €TI0 B
®OC

Texymun
KOHTpPOJIb

IIpomexxyrounas
aTTecTanus

Paznen 1. OCHOBBI CTpOEHUSA BEIIECTBA

Tema 1.1
[IpakTrueckoe
3aasaTue Ne |

JIP02

CriocoOHOCTh OCO3HABATh
CBOM KOHCTHTYIIHOHHBIC
npaBa © OOS3aHHOCTH,
YBa)KEHHE 3aKOHA W Ipa-
Bomopsiika B HH(MOpMa-
IIMOHHOU cdepe

JIP0O4

CrnocobHocts  cpopmu-
poBarb HPaBCTBEHHOE
CO3HaHHE,  ATUYECKOTO
MOBE/ICHUS C HCII0JIb30-
BaHHEM HH(OPMALIMOHHO-
KOMMYHMKAIIMOHHBIX
TEXHOJIOTUI

IIpakTrueckas

MPO3

CnocoO6HOCTh CTaBUTH U
(dbopmynHupoBaTh
COOCTBEHHBIC 3aJaudl B
o0pa3oBaTenbHOI
JeSITeIbHOCTH u
KU3HCHHBIX CHTYaIUsAX
ISt pelieHHs
WH(POPMAIIMOHHBIX
3a1a4

pabota Nel
(m.5.4)

I1P602

CriocoOHOCTE BIAAETh
CUCTEMOM  XHMHYECKUX
3HaHUM, KOTopas BKIIIO-
YaerT:
OCHOBOIIOJIATaAlOIIHE
MOHATHSI(XUMUYECKHI

Permenue 3agaun
2,20,29,30 (m
6.5)

3JIEMEHT, AaTOM, DJIEKT-
poHHasi 000JI0YKa aToMma,
S-, p-, -d-s;mexTpoHHBIE
opOuTaT aTroMoOB, HWOH,
MOJIEKYJIa, BaJICHTHOCTb,
ANEKTPOOTPHUIIATSITLHOCTb,
CTETIEHb OKHCJICHUS,
XUMHUYECKasl CBA3b




Tema 1.2
[IpakTrueckoe
3austue No 2

JIPO1

CnocoO6HOCTH dbopmu-
pOBaTh YyBCTBO TOPJOCTHU
U YB@KEHUS K UCTOPUU U
JOCTUXKEHUSIM ~ OTEYECT-
BEHHOMU XUMHYECKON
HayKH; XHUMHYECKHU TIpa-
MOTHOE T[IOBEJCHHE B
npodeccrnoHaIbHOM
NESITeIbHOCTH U B OBITY
npu OOpaIIeHuu C XUMH-
YEeCKMMU  BEIECTBAMH,
MaTepuaJaMH M IpO-
LIECCaMU;

JIP0O4

Cnoco6HOCTh U TOTOB-
HOCTh K OOpa3oBaHUIO U
caM000pa30BaHUIO Ha
MPOTS)KEHUU BCEU )KU3HH;

MP04

CrocoOHOCTE  OBJAJETH
BUAaMU ACATCIIBHOCTHU I10
MOJTYYCHHUIO HOBOT'O
3HAHHS

MPO06

CnocoGHocth  (hopmu-
POBaHUsI HAYYHOTO THIIA
MBIIIUICHUS

MP11

CnocoOHOCTh  BBIOMpATH
TEMaTUKy W  METOJbI
COBMECTHBIX JEHUCTBUU C
y4€TOM OOIIMX MHTEPECOB
Y BO3MOXXHOCTEH KaxXJ0ro
YJeHa KOJUIEKTHUBA,
MIPUHUMATh eI
COBMECTHOM
NesTeTbHOCTH,
OpraHU30BHIBATH u
KOOPJIMHHUPOBATH
JIEUCTBUSA o eé
JTOCTH)KEHHIO: COCTaBIISATH
TJ1aH
pacrnpenensTh
y4ETOM
YYaCTHUKOB,
pe3yIbTaThI
paboThI

JEeWCTBHM,
poimm ¢
MHEHUH
o0CyX/1aTh
COBMECTHOM

I1P603

Cnoco0OHOCTB BBISABIIATH

IIpakTrueckas
pabora  No2
(n.5.4)

Pemenune 3agauu
22,31,32(m 6.5)

XapakTEepHbIE IPU3HAKU U
B3alMOCBS3b U3YYEHHBIX
HOHSATUHN




Paznen 2. XuMnueckue peakuuu

Tema 2.1
[IpakTrueckoe
3angTue Ne 3-4

JIP02

CnocoOHOCTh M TOTOB-
HOCTh K IIPOJIOJDKEHUIO
00pa3oBaHMs U MOBHIIIIE-
HUS KBalu(uKanuu B
n30panHol mpodeccuo-
HaJILHOM IEeATENHHOCTH U
00BEKTUBHOE OCO3HAHHE
poiiu XUMHYECKHUX
KOMIICTCHITUM B 3TOM

JIPO3

CnocoO6HOCTh  HMCHOJb-
30BaTh JOCTUKCHHSI
COBPEMEHHON XHMHUYEC-
KOW HayKU U XUMHYECKUX
TEXHOJOTHH JUIsl TTOBBI-
ICHUS COOCTBEHHOTO
HMHTEJUIEKTYaJIbHOTO
pa3BUTHg B BbIOpaHHOU
npodeccnoHaTbHOM
JeSITeIbHOCTH

JIPO4

CriocoOHOCTL M T'OTOB-
HOCTB K O6p330BaHI/IIO u
CaM006paSOBaHI/II-O Ha
IIPOTAKCHUU BCEH JKU3HHU

MP04

CriocobHOCT  BAJETh
BHJIaMU JESTEIBHOCTH 110
MIOJIyYEHUIO HOBOTO
3HAHUS, €ro HHTEepIpe-
TaluM, NpeoOpa3oBaHUIO
U TIPUMEHEHHIO B pas-
JUYHBIX Y4YE€OHBIX CHUTY-
anugax, B TOM 4YHUCJIC IIpU
CO3IaHUU  YYEOHBIX U
COIMAJIBHBIX IMPOCKTOB

MPO05

CrocoOHOCTh U yMEHHE
NEPCHOCUTDH 3HaHUA B
MO3HABATEIBHYIO "
MPaKTUYECKYI0 00J1acTu
KHU3HCACATCIIBHOCTH,
HUHTCTPHUPOBATH 3HAHUSA U3
Pa3HbIX MMPEAMETHBIX
oOracreit

[IpakTnueckas
paborta Ne3-4
(n.5.4)

Pemenue 3agaun
28, 33- 35 (m
6.5)




I1P605

CnocoOHOCTh W yMEHHUE
yCTaHaBJIMBaTh TPHHA]-
JISKHOCTh W3YYCHHBIX
HEOPTraHUYECKUX W opra-
HUYECKHUX  BEIIECTB K
OIpeIeIEHHBIM KJIaccaM U
rpyIIaM COeIUMHEHUH

XapaKTepu30BaTh ux
COCTaB M  BaKHEHIINE
CBONMCTBA;  OIPENEIATh

BU/JIbl XUMUYECKUX CBSI3EH
(koBaneHTHAsl, HWOHHAasi,
METaJlJIn4yecKasi,  BOJAO-
poOJiHas1)), TUIIBI KpUCTa-

JIAYECKUX peLIETOK
BEIIECTB;  KJIACCU(PUILIU-
poBathb XUMUYECKHE
peakuuu

I1P606

CriocoOHOCTD U BiIaJIEHUE
OCHOBHBIMH  METOJIaMH
HAy4YHOTO [TO3HAHHUS
BEIIECTB M XHUMHYECKHUX
sBiIeHUN  (HaOIIOICHHE,
HU3MEpEeHHE, SKCIICPUMEHT,
MOJIETUPOBAHUE)

I1P607

CriocobHOCTh M yMeHHue
MPOBOJIUTH PpacuéTsl IO
XUMHAYECKUM (opMyJiaM U
YpaBHEHHSIM XUMHYECKUX
peaKkuuii ¢ WCMOJb30Ba-
HUEM (bu3nuecKux
BEIMYMH, XapaKTepU3y-
IOLMX BEIIECTBA C KOJH-
YECTBEHHOMN CTOPOHBI:
Macchl, 00bEMa (HopMalib-
Hbl€  YCIIOBUS) Tas3O0B,
KOJMYECTBAa  BEIECTBa;
WCTIOJIh30BATh CUCTEMHBIC
XUMHAYECKHE 3HAHUS JUIs
NPUHATUS ~ pelleHHd B
KOHKPETHBIX >KU3HEHHBIX
CUTYyallUsX, CBSA3aHHBIX C
BEIIECTBAMHU U ux
PUMEHEHHEM




I1P610

CnocoOHOCTh U yMEHHE
coOro1aTh npaBuia
JDKOJIOTHMYECKH  ILIeJIeCO-
00pa3HOro TOBEACHHUS B
OBITY W TPYAOBOU jesl-
TEILHOCTH B IEIIX
COXpaHEeHUs CBOETO
310POBbS 31
OKpY>Karoleu Cpeasl;
YUUTHIBATH  ONACHOCTh
BO3JICHCTBUSI Ha JKUBBIC

OpraHu3Mbl
ONPEACIEHHBIX BEILECTB,
IMOHUMas CMBICII

MoKazareysi MpeaeabHON
JIONTYCTUMOW KOHUEH-

Tpanuu

I1P611

CrnocoOHOCTh U yMEHHE
MPUMEHATh 3HAHUS 00
OCHOBHBIX  JIOCTYITHBIX
METOJIax MTO3HAHUS
BEIIECTB U XHUMHYECKUX
SBIIGHUW Juis 0o0yd4aro-
LIUAXCS c
OTpaHUYEHHBIMU
BO3MOHOCTSIMH 3710-
POBBS

Tema 2.2
[IpakTHueckoe
3ausitue Ne 5

JIPO3

CnocoOHOCTh  HMCTIOJNb-
30BaTh JOCTHKCHHUS
COBPEMEHHON XHMHUYEC-
KOW HayKU U XUMHYECKUX
TEXHOJIOTHH JUIsl TTOBBI-
IIECHUS coOCTBEHHOTO
HMHTEJUIEKTYaJIbHOTO
pa3BUTHS B BbIOpaHHOMU
npodecCuoHATBHON
NESATSIIEHOCTH

JIPO4

CnocoOHOCTh M TOTOB-
HOCTh K O0pa3oBaHUIO U
caMo00pa3oBaHUI0  Ha
MPOTSDKEHUH BCEH JKU3HU




JIPO8

Cr1ocoOHOCTh OCO3HAHUSA
LIECHHOCTH HAy4YHOW Jes-
TEJILHOCTH, T'OTOBHOCTH
OCYIIECTBJISATh  MPOCKT-
HYI0O M HCCIIeIOBaTEIb-
TCKYIO JEeITEIbHOCTD
WHIUBHIYQIPHO HW B

rpymnme

MPO02

Cnoco6HOCTh BIIAJICTh
HaBBIKaMU yaeOHo-
HCCIIEI0BATENBCKOU 51
MPOEKTHOU
NeSTEIbHOCTH, HABBIKAMU
pasperieHus mpooiieM

MP09

CrocoOHOCTh  BIAJIETh
Pa3IUYHBIME CIIOCOOAMMU
oOleHuss W B3aUMO-
NEUCTBHsI, ApPryMEHTH-
POBAaHHO BECTH JHAJIOT,
YMETh CMSTr4aTh
KOH()JIMKTHBIC
CUTYaIluH, pa3BEPHYTO U
JIOTUYHO HU3JIaraTh CBOIO
TOUKY 3peHus c
HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocobHOCTh ~ BBIOMpATH
TEMaTHKy ¥ METO/IbI

[IpakTnueckas
pabora  No5
(n.5.4)

Pemenue
3a7a4u
26, 36( 1 6.5)

COBMECTHBIX JEHCTBUM C
y4€TOM OOLINX UHTEPECOB
¥ BO3MOKHOCTEH KaXKJI0T'O
qJIcHa KOJIJICKTHBA,
MIPUHUMATH Lenu
COBMECTHOI

eI TEILHOCTH,
OpraHu30BbIBATh u
KOOPJIMHHUPOBATH

e CTBUS o eé
JIOCTIDKEHHIO: COCTABIIATh
nJj1a" JEHUCTBUI,
pacnpenenarb poiaud ¢
y4ETOM MHEHUU
YYaCTHUKOB, 00CYXIaTh
pe3yJIbTaThl COBMECTHOM
paboThI




I1P608

CnocoO6HOCTP M yMEHHE

TUTAHUPOBATh "
BBINOJIHATh  XUMHUYECKUN
IKCICPUMEHT
(npeBpareHus
OpPraHUYECKUX  BEIECTB
npu HarpeBaHuH,

[IOJIy4YeHUEe HJTWICHA U
W3Y4YEHUE €ro CBOMCTB,
Ka4EeCTBEHHBIE  pPEaKUUU
Ha aJIpJErUAbl, Kpaxmai,

YKCYCHYIO KUCIIOTY;
JeHatypauus OeNKOB MpHU
HarpcBaHuu, IIBCTHBIC
peakiu OCJIKOB;
IIpOBOAWTD pCaKkuuun
HOHHOTO oOMeHa,
OIIPENeNATh cpeny
BOJIHBIX pacTBOpOB,

KayeCTBEHHBIC  PEaKIUu
Ha cynbdar-, kapOoHaT- U

XJIOPU/I-aHUOHBI, Ha
KaTUOH aMMOHHSI; PEIIaTh
IKCIIEPUMCHTAIIbHBIC
3aJauu o TeMaM
«MeTtannsn» u «
Hemeranmsi») B
COOTBETCTBUU c
MpaBUIAMHA TEXHUKHU
0€30MacHOCTH npu
oOpareHuu , BeIecTBaMu
u 1a00paTOPHBIM
o0opyIoBaHUEM;
MPEICTABIATH PE3yJIbTaThI
XUMHAYECKOTO

JKCIiepUMeHTa B (opme

3amucu ypaBHEHHI
COOTBETCTBYIOLIHX
peakuuin u
(bopmynHupoBaTh

BBIBOJIbl HA OCHOBE 3THUX
pe3yIabTaTOB




I1P609 CnocoOHOCTh U yMEHHE
aHAJIM3UPOBATh
XUMHYECKYIO
nHpopmaruto,
MOJIy4aeMyI0 U3 pa3HbIX
HUCTOYHUKOB  (CpelcTB
MaccoBod HH(popmanuu,
ceTb IHTEpHET M ApyTHE)

Pa3nen 3.CTpoeHne u CBOWCTBAa HEOPraHUYECKHUX BellleCTB

Tewma 3.1 JIP02 Cnoco6HOCTh u

[TpakTuueckoe TOTOBHOCTh K

3aHsaTue Ne 6 IIPOJOJIKEHHIO
o0Opa3oBaHUs u
MTOBBIIICHUS
KBaJTM(UKAIIH B
n30paHHON
npodeccnoHaTBEHOM
NEeSATSIIEHOCTH "
00BEKTUBHOE OCO3HAHUE
ponu XUMHYECKHX
KOMITETEHIINI B 3TOM

JIPOS CnocoOGHOCTH u

OCO3HAaHHE  IICHHOCTH
Hay4YHOU AESITeTbHOCTH,
TOTOBHOCTD
OCYIIIECTBISTh
MPOEKTHYIO u
HCCIIEIOBATENbCKYIO
JeSITeIbHOCTD
WHIUBUAYAIbHO U B
rpyrmre

MPOS8 CnocoOHOCTh  BJIAJICTH
HaBBIKAMHU  TTOJIYYCHUS
nHpopmanuu u3
HMCTOYHUKOB pa3HbIX
THUTIOB, CaMOCTOSITEIILHO
OCYIIECTBIISATH  TTOUCK,
aHaJIn3,
CUCTEMAaTH3AIHIO "
WHTEPIIPETAIIIO
MH()OPMAIIHN PA3TAIHBIX
BHUOB " dhopm
MIpeICTaBICHUS

MP09 CnocoOHOCTh BIAAETh
Pa3TUYHBIMH CTIOCOOAMU

[IpakTnueckas
pabora  Ne6
(n.5.4)

Pemenue 3amaun
37,38 (1 6,5)




oO01eHus u
B3aHMOJICHCTBHS,

apryMEHTHPOBAHHO BECTH
Uajor, yMETh CMST4YaTh
KOH(JIMKTHBIC CHUTYaIlUH,
pPa3BEPHYTO H  JIOTUYHO
W3JIaraTb  CBOIO  TOYKY
3pEHHUSI C UCTIOJIH30BAHUEM
SI3BIKOBBIX Cpe[[CTB

I1P602

CrocoGHOCTD U BiaJiIeHUue
CUCTEMON XMMHUYECKUX
3HAHUM, KOTOpast
BKJIIOYAET:
OCHOBOTOJIAraroime
MOHATHSI(XUMUYECKHHA
JJIEMEHT, aToM,
3JIEKTPOHHAsT 000JI0UKa
atoma, s-, p-, -d-
JNEKTPOHHBIE  OpOuTaAIN
aTOMOB, HOH, MOJEKYJa,
BaJICHTHOCTb,
ANEKTPOOTPHULATEIBLHOCTb,
CTETEHb OKUCJICHUS,
XUMHYECKas CBsI3b, MOIIb,
MOJIIpHast Mmacca,
MOJIIPHBIN 00BEM,
YTJIIEPOIHBII CKeJIET,
(yHKIIMOHANBHAS TPYIIIA,
paaukai, U30MEpH,
TOMOJIOTHYECKUI psn,
TOMOJIOTH, YTJIEBOJAOPO/IBI,
KHCIIOpOJI- U
a3zoTcojeprKalne
COETUHEHMS,
OMOJIOTUYECKH aKTHBHBIE
BelecTBa(yrieBo/Ibl,
KUPBI, OCIIKU), MOHOMED,
MOJINMEP,  CTPYKTYPHOE
3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMS,
KpHUCTaJITn4yecKas
pelmeéTka, THIIBI
XUMHAYECKUX peaxiuii
(OKHCITUTENBHO -
BOCCTaHOBUTEJIbHBIE,
9K30- U SHAOTEPMUUYECKUE
peakuuu  HOHHOTO
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oOMeHa), pactBop,
AJIEKTPOJIHTHI,




HE3JIEKTPOJIUTHI,
3IEKTOPOIUTHYECKAS

U CCOIaus,
OKHUCJIUTENb,
BOCCTaHOBUTENb,
CKOPOCTb  XMMHYECKOU
peakuuun XUMHYECKOE
paBHOBECHE), TEOPUH U
3aKOHBI(TEOPHUs]
XUMHUYECKOIO  CTPOEHMS
OpPraHMYECKUX  BELIECTB
A, M, byrneposa, Teopust
3JIEKTPOJIUTHYECKON
JUCCOLMAINHY,
MEPUOJIUYECKUNA  3aKOH
JA.N. Mennaenees, 3aKOH

COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3BIK

XUMUH, (PAKTOIOTHIECKUE
CBEIECHHUSI O CBOMCTBAaX,
cocTaBe, IIOJIYYCHUS H
0e301acHOM
HCIIOIL30BaHUU
BaXXHEUIITHUX
HEOPTaHUYECKUX H
OpPTaHMYECKUX BEIIECTB B
OBITYy M TMPAKTUYECKOU
JIEATEILHOCTH YeJIOBEKA

I1P603

CriocoOHOCTh U yMEHUE
BBISIBJIATH XapaKTEPHBIC
IIPU3HAKU U B3aUMOCBS3b
W3y4YEHHBIX ITIOHATHH,
IIPUMEHSITh
COOTBETCTBYIOLIIME
MOHSTHSI IPU ONUCAHUU
CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB U
VX TIPEBPALLECHNN;
BBISIBJISITH B3aMOCBSI3b
XUMHUYECKHUX 3HaHUH C
MOHATUAMH U

MIPEACTABICHUSAMHA JPYTUX
€CTECTBEHHOHAYYHBIX
MIPEAMETOB




I1P604

CnocoOHOCTh U yMEHHE
HCIIOJIb30BATh
HauMEHOBaHUS
XUMHYECKHUX
COCTUHEHUN
MEXIYHApOAHOIO CO03a
TEOPETUUYECKON 1

MPUKIATHON XUMUU U
TPUBHUAIbHBIC HA3BAHUS
BaKHEHIINX
BEIICCTB(ITUJICH,
AlETUJICH, TJIMUEPUH,
denon, dQopmanbaeru,
YKCyCHast KHUCJIOTA,
IJIMLVH, YrapHbId ras,
YTJIEKUCIIBIN a3, aMMHaK,
raméHHas U3BECTh,
HeraméHas W3BECTb,
MUTHEBAs CO/IAa U IPYTHUX),
COCTaBJIATh dbopMyIib
HEOPraHUYECKUX u
OpPraHMYeCKUX BEIIECTB,
YpaBHEHUSI XUMHUYECKHUX
peaknuii, OOBACHATh HX
CMBICJ;  TOATBEPXKAATh
XapakTepHbIE
XMMHYECKHE  CBOMCTBA
BEIIIECTB
COOTBETCTBYIOLIUMHU
SKCIIEPUMEHTaMHU u
3aIUCAMU YpaBHEHUH
peakuuii

I1P609

CrnocoOHOCTh U yMEHUuE
aHAJIM3UPOBATh
XUMHAYECKYIO
nHpopmanuio,
MOJIy4aeMyI0 U3 pa3HbIX
HUCTOYHUKOB  (CpencTB
MaccoBod HH(popmanuu,
ceTb VIHTEpHET U Ipyrue)




Tema 3.2
[IpakTrueckoe
3ausatue No 7

JIP02

CnocoOHOCTh K
MPOIOTKCHHIO
oOpa3zoBaHHs u
ITOBBIILICHHS
KBaTM(UKAITUU B
n30paHHOMN
npodecCuoHAIBHON
JEATCIbHOCTH u
00BEKTUBHOE OCO3HAHUE
ponu XUMHYECKUX
KOMIICTCHITUM B 3TOM;

JIPO3

Crniocob6HOCTh YMETh
HCII0JIb30BATh
JOCTUKEHUS
COBPEMEHHOM
XUMUYECKOM HAyKu H
XUMHUYECKUX TEXHOIOT MM
TUISt MOBBILLIEHUS
COOCTBEHHOTO

[IpakTnueckas
pabora  No7
(n.5.4)

Pemenue 3agaun
9, 39, 40 (m
6.5.)

MHTEJUIEKTYaIbHOTO
pa3BUTHA B BEIOpAHHOM
npodeccnoHanbHOM
NeSITeNIbHOCTH,

JIPO4

CnocoOHOCTH u
TOTOBHOCTB K
00pa3oBaHHIO "
caMo0o0pazoBaHUI0  Ha
MPOTSDKEHUH BCEH )KU3HU

JIPO8

CrnocoGHOCTh u
OCO3HAHME  LEHHOCTH
HAYYHOU JIEITENBHOCTH,
TOTOBHOCTH
OCYILIECTBJIATh
MIPOEKTHYIO "
HCCIIEIOBATENBCKYIO
NeSATETLHOCTh
WHIMBHIYAIPHO H B

rpymnme

MPO03

CIIOCOOHOCTD 51
TOTOBHOCTbH K
CaMOCTOSITETEHOMY

MOMCKY METO/IOB PEIICHUS
MIPAKTUIECKHUX 3a1a4,
MPUMEHEHHUIO Pa3ITUYHBIX
METOIO0B IMO3HAHUS




MPO06

CrocoOHOCTB BJIAJIETHh
Hay4YHBIM TUTIOM
MBIIICHHUS, BIIA/IETh
HAy4YHOH TEPMHUHOJIOTHEH,
KJIFOUEBBIMH MTOHATHIMU U
METOJIaMU

MPO7

CriocoOHOCTh BBIIBUTATh
HOBBIC HUJIEU, IPEIIaraTh
OPUTMHAJIBHBIE ITOAXO/BI
U PEIICHUS

I1P603

CrnocobHocts  hopmupo-
BaTh YMCHHS BBIIBIISTD
XapaKTepHbIC MPU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX
MOHSTUI

I1P604

CnocoOHOCTh U yMEHHE
HCII0Ib30BaTh
HAauMCHOBaHUS
XAMHYECKHAX
COCIUHCHHI
MEXIYHApOAHOTO CO03a
IUPAC, mnoarBepxaarhb
XapaKTepPHbBIC
XAMHYECKHE  CBOMCTBA
BEIIECTB
COOTBETCTBYIOIIMMH
JKCIIEPUMEHTAMHU U

3alUCSIMU YPABHEHU I
peakuuii

I1P606

CrocoOHOCTb U BJIaJieHHE
OCHOBHBIMHU METOJaMU
HAy4YHOTO MMO3HAHUSA
BCHIICCTB U XHUMHUYCCKUX
sBIeHUH  (HAOMIOJIeHHE,
U3MEepeHue, SKCTICPUMEHT,
MOJICIIUPOBAHNE)

I1P609

CrnocoGHOCTH popMuUpo-
BaTh yMEHHE aHAJIN3H-
POBaTh XUMHYECCKYIO
nHpopmaInio




Tema 3.3
[IpakTrueckoe
3ausatue Neo 8

JIPO3 CITOCOOHOCTH
HCII0IL30BaTh
JOCTHYKEHHUS
COBPEMEHHOM
XUMHUYECKONH HAyKH H
XAMHUYECKHUX TEXHOIOT I
IS MOBBIIICHUS
COOCTBEHHOT'O
WHTEIJIEKTYaJIbHOTO
pa3BUTHs B BBIOPaHHOM
npodeccroHabHOI
JIeITSIbHOCTHU

JIPO7 CrocoOHOCTh u
COBEPILIEHCTBOBAaHUE
SI3BIKOBOM Hu
YHUTaTEIbCKOM
KYJBTYpbI KaK CpeJICTBa
B3aUMOJICCTBUS MEKIY
JIOABMHA M IMO3HAHUSA
MHpa

MPO1 CriocoObHOCTh U yMEHHE
CaMOCTOSTENHHO
(dhopMynupoBath u
aKTyallu3UpOBAaTh
po0iemy,
paccMmaTpuBath et
BCECTOPOHHE,
ONpEeNENATh e
NeATeIbHOCTH, 3aJaBaTh
napamMeTpbl U KpUTEPHUH
HUX JTOCTHIKEHMS, BHOCHTh
KOPPEKTHUBBI B
JIeITEIILHOCTD, OIICHUBATh
COOTBETCTBUE
pe3yIbTaTOB LIEJISIM,
OIICHUBATh PUCKH
OCIENCTBUMN
JEeITEIBHOCTU

MPO03 CITOCOOHOCTE U

IIpakTrueckas
pabora  Ne§
(n.5.4)

Pemenue 3agaun
41,42 (1 6.5)

TOTOBHOCTb K
CaMOCTOATCIIBHOMY
TIOHUCKY MECTOZA 0B pCIICHUS
MPAKTUYCCKUX 3aaaq,
NPUMCHCHUIO PA3JIMYHBIX
METOJ0B ITO3HAHUA




I1P605

CnocoOHOCTh W yMEHHUE
yCTaHaBJINBATh
MIPUHAIIC)KHOCTh
W3YYCHHBIX
HEOPTraHUYECKUX "
OpPraHUYECKUX BEIIECTB K
OTpeIeIEHHBIM KJIaccaM U

rpynram COEMHEHUIN
XapaKTepU30BaTh ux
COCTaB M  Ba)KHEWIIHE
CBOMCTBA; OIIPEEIATh

BHJIbI XUMHUYECKHUX CBSI3EH
(koBaneHTHAsi,  HMOHHAas,
MeTaJuThiecKas,
BOJIOPOHA)), THUIIBI
KPUCTAJUTUYECKUX
pemETOK BEIIECTB;
KJaccuUIUPOBaTh
XUMHUYECKUE PEaKLIUU

I1P608

CriocoObHOCTE U yMeHHUe

IUTAHUPOBATh u
BBITTOJTHATD XUMUYECKHUH
HKCIEPUMEHT
(npeBpaiueHus
OpPTaHUYECKHUX BEUIECTB
npu HarpeBaHuH,

MOJly4eHUE HDTWIEHA U
HW3y4EHUE €ro CBOWCTB,
KauCCTBCHHBIC pPCaKIn
Ha aJpJerubl, Kpaxmall,
YKCYCHYIO KHUCJIOTY;
neHarypanus 0eIKoB mpH

HarpeBaHuy, LIBETHBIE
peakuuu OEJIKOB;
HpOBOJII/ITI) peaKIII/II/I
HOHHOTO oOMeHa,
OTIPE/ICIIATh cpeny
BOJHBIX pacTBOpOB,

KaueCTBEHHBIC PEaKIINH
Ha cynb(dar-, kKapOoHaT- U
XJIOpUa-aHUOHEI, Ha
KaTUOH aMMOHHM; p€IIaTh
IKCIIEPUMEHTAILHBIC
3a/1a4un 1o TeMaM
«MeTamms» 1 «

Hewmerannsi») B




COOTBECTCTBHUH C

I1P609

MpaBUIAMHA TEXHUKA
0e30macHOCTH npu
00palieHny , BEMIeCTBAMH
u 1a00paTOPHBIM
o0opynoBaHUEM;
MPEJCTABISATH PE3yJIbTaThI
XUMHAYECKOTO
JKCHepuMeHTa B (opme
3aIlUCU YPaBHEHUI
COOTBETCTBYIOLINX
peakuuii u
(opMyIHpPOBATH BBIBOJIBI
Ha OCHOBE ITHUX
pe3yabTaToB
CriocoOHOCTh U yMEHUE
aHAJM3UPOBATh
XUMHAYECKYIO
nHpopMarIuto,

MOJIy4aeMyI0 U3 Pa3HbIX
HUCTOYHUKOB  (CpelcTB
MaccoBod HH(popmanuu,
ceTb lHTEepHET U Apyrue)

Paznen 4. CTpOGHI/Ie W CBOMCTBa OpraHn4YCCKHX BCIICCTB

Tema 4.1
IIpaxTueckoe
3angrre Ne 9

JIPO1

CnocoGHOCTh
copMHpOBATH YYBCTBO
TOPAOCTH U YBaXXEHHUS K
UCTOPUU U JOCTUKEHUIM
OTE€YECTBEHHOU
XUMHYECKON HayKH;
XUMHYECKH TPaMOTHOE
MOBE/ICHNE B
npodecCuoHaNIbHON
NESITEIbBHOCTH U B OBITY
npu  oOpalieHuu  C
XUMHUYCCKAMH
BElIECTBaMH,
MaTepuagaMu u
rpoleccaMu

IIpaxTrueckas
pabdora  Ne9

Pemenue 3agaun
27, 4344 (m




JIPO3

CnocoGHOCTh
WCIIOJIh30BATh
JOCTIOKEHUS
COBPEMEHHOM
XUMHAYECKOH HAyKH H
XUMHAYECKHX TEXHOJIOTHIA
L TTOBBIIIICHUS
COOCTBEHHOTO
MHTEIUIEKTYaJIbHOTO
pa3BUTHs B BBIOPaHHOM
npodeccroHabHOI
JeSTeTbHOCTH

JIPO7

CrocoOHOCTE U

(n.5.4)

6.5.)

COBEpLICHCTBOBAHUE
SI3BIKOBOM Hu
YUTATEIbECKON
KYJbTYpbl Kak CpeliCTBa
B3aUMOJICHCTBUS MEXKIY
JIOABMH MW IIO3HAHUS
MHpa

MPO3

CIIOCOOHOCTD u
FOTOBHOCTD K
CaMOCTOSITEIILHOMY

MOMCKY METOJIOB PELICHHUS
MPAKTUYECKHUX 3a1a4,
MPUMEHEHHUIO Pa3ITUYHBIX
METOI0B IMO3HAHUS

MPO06

CrocoOHOCTE BJIANIETHh

Hay4YHBIM TUIIOM
MBIIUIECHHUS, BIIAJIETh
Hay4HOU

TEPMHUHOJIOTUEH,




MPI11

CnocoO6HOCTh  BBIOMpATH
TEeMaTUKy W  METOBI
COBMECTHEIX JEUCTBUH C
y4€TOM OOIIMX HHTEPECOB
1 BO3MOKHOCTEH KaXKI0T0
YJIcHA KOJIJICKTHUBA,
MIPUHUMATH 1eau
COBMECTHOM
JeSATeIIbHOCTH,
OpraHU30BbIBATH u
KOOPJAMHUPOBATH
JIIEUCTBUSA o eé
JIOCTHIKEHHIO: COCTaBIIATh
IaH JICHCTBHIA,
pacmpeneniartb poid  C
YYETOM MHEHUHI
YYaCTHHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM
paboThl

MP13

CnocoGHOCTh
CaMOCTOSITEIILHO
OCYIIECTBIISTh
M03HABATEIBHYIO
JeSITeIIbHOCTD, BBISIBIISITD
npoOJIeMbl, CTaBUTh U
(bopMynupoBaTh
COOCTBEHHBIE 3aJ]audl B
o0pa3oBaTenbHOI
JeSITebHOCTH u
KU3HEHHBIX CHTYallUsX,
CaMOCTOSITEITLHO
COCTaBIISITh TUTaH
pelieHns mpoOsieMbl ¢
Y4ETOM UMEIOLIUXCS

pecypcoB, COOCTBEHHBIX
BO3MOYXHOCTEU u
NPEINOYTEHUI

MP14

CrnocoGHOCTh
(dbopmupoBaHus u
MPOSIBJICHUSL  IIUPOKOM
SPYIUIMK B Pa3HbIX
o0acTsax 3HAHUMH,
MOCTOSIHHO ~ TIOBBINIATh
CBOI 00pa3oBaTeIbHBIN U
KYJIbTYPHBIH YPOBEHB




I1P602

CrocoOHOCTB U BiIaJICHUE
CUCTEMOH XHUMHYECKHUX

3HAHUM, KoTopas
BKJIIOYAET
OCHOBOIIOJIararome

MOHATUA:  YIVIEPOJIHBIN
CKeJeT, yHKIIMOHATbHAS
rpyIma, paznuKai,
HU30Mepus,
TOMOJIOTUYECKUU pan,
TOMOJIOTH,
YIJI€BOJOPOABIL,
KHUCJIOPOJI- u
a30Tco/IepKaIIHe
COEIMHEHMUS,
OHMOJIOTMYECKH aKTUBHBIC
BelecTBa(yrieBoabl,
JKUPBI, OCITIKK), MOHOMED,
MOJUMEDP, CTPYKTYpHOE
3BEHO U JIp.
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHHUS; TEOPUU U
3aKOHBI(TEOpUsI
XUMHUYECKOTO CTPOCHHUS
OpraHUYECKUX BELIECTB
A, M, bytneposa, Teopus
3IEKTPOJIUTUYECKON

U CCOLMAIUH,
MEePUOINYECKUH 3aKOH
J.W1. Mennenees u 1ip.)

I1P603

CriocoOHOCTh U yMeHHeE
BBISBJIATh XapaKTEPHbIE
IIPU3HAKH U B3aMMOCBSA3b
U3Y4YECHHBIX MOHSITHH,
IIPUMEHSITh
COOTBETCTBYIOIIME
MOHATHUSL TIPU OINUCAHUU
CTPOCHUS W  CBOWMCTB
HEOpPraHUYECKUX u
OpPraHMYECKUX BEIIECTB
Y VX TPEBPALLECHU;

BBIABISAT,  B3aMMOCBSI3b
XUMHUYECKUX 3HAHUH C

IIOHATUAMU n
NpCACTABJICHUAMU APYTUX
C€CTCCTBCHHOHAYYHbIX

npeaAMETOB




I1P604

CnocoOHOCTh U yMEHHE
HCII0Ib30BaTh
HaMEHOBaHHUS
XHUMHYECKHUX
COCTUHEHUN
MEXKIYHApOJHOTO COI03a
TEOPETUYECKOMN u
NPUKIATHON XUMHM U
TPUBUAJILHBIC HA3BAHUS
Ba)KHEHIITNX
OpraHUYEeCKHUX H
HEOPraHUYECKUX
BEIIIECTB, COCTAaBJIATH
dhopmysbl, ypaBHEHHS
XUMHYECKUX PEaKIUM,
OOBSICHSITH UX CMBICII,

[1P611 Cnoco6HOCTH u
YMCHHE MIPUMCHSITh
3HaHUS 00 OCHOBHBIX
JNOCTYITHBIX ~ METO/ax
MMO3HAHUSI BEIICCTB U
XUMHUYCCKHUX SIBIICHUI
Ui 00ydJaromuxcsi ¢
OTpaHUYCHHBIMU
BO3MOYKHOCTSIMHU
3J10pPOBbSA
I1P612 CnocoOHOCTh U YMEHUE
HCIOJIb30BaTh pebePHO
TOUYCYHYIO CUCTEMY
obo3Hauenuii JI. bpaiins
JUISL 3aITMCH XUMUYECKHIX
dbopMyn AN CIENbIX U
C1abOBUIAIITNX
oOyJaromuxcs
Tema 4.2 JIP02 CrnocoGHOCTh u
[TpakTueckoe TOTOBHOCTh K
3anstue Ne 10- MPOJOJIKEHUIO
12 o0pa3oBaHUs U
HOBBIIIEHUS Pemntenue 3agauu
KBaTH(UKAITII B | [IpakTnueckue | | (1.6.5)
n30paHHON pabotel Nel0- | Pemrenue 3amaun
npodecCuoHATBHON 12 (m.5.4) 1,7,8,13-19,23,
NEeSATeTbHOCTH u 47,48(m 6.5.)
00BEKTUBHOE OCO3HAHNE
ponu XUMHUYECKHIX

KOMIIETEHIIUHU B OTOM

JIPO4

CrocoOHOCTE U




TOTOBHOCTB K
00pa3oBaHMIO "
caMo00pa3oBaHWIO  Ha
MPOTSDKEHUH BCEH JKU3HU

JIPO5

CnocoOHOCTD K
chopMUPOBAHHOM
3KOJIOTUYECKON
KyJIbTYpbl, = IOHMMaHUE
BITUSTHUS COLIMAJIBHO-
IKOHOMHYECKUX
MPOIIECCOB HAa COCTOSIHHE
MPUPOIHOMN U COLIMAIIBHOMN
cpenpl, OCO3HAHUE
MI00aTBHOTO  XapakTepa
9KOJIOTMUYECKUX MPoOIeM

MPO02

Cnoco6HOCTH BIIAJIETh
HaBBIKAMH y4eOHO-
HCCIIEIOBATENBCKOM 5
MPOEKTHOM JEATEIbHOCTH,
HaBbIKAMHU  pa3pelIeHust
npobiemM

MPO3

CriocoOHOCTh u
FOTOBHOCTE K
CaMOCTOSITEIILHOMY

MOMCKY METOJIOB PELICHHUS
MPAKTUYECKHUX 3aj1a4,
MPUMEHEHHUIO Pa3TUYHBIX
METOI0B IMO3HAHUS

MPO7

CriocoOHOCTb BBIJIBUTATH
HOBBIE HUJIEU, MPEIIararh
OpUTMHAJIBHBIE MTOAXOBI
U PEIICHUS




MP13

CnocoGHOCTh
CaMOCTOSITEITLHO
OCYIIECTBIISITH
MO03HABATEIBHYIO
JeSITeIbHOCTD, BBISIBIISITD
npoOJIeMbl, CTaBUTh U
dhopmynupoBaTh
COOCTBEHHBIC 3a/la4ll B
o0pa3oBaTeNbHOM
JeSTEIIbHOCTH u
KU3HECHHBIX CHUTYaIUsX,
CaMOCTOSITEITLHO
COCTaBJISITh TUIaH
pemeHust mpoodIeMBl ¢
y4€TOM MMEIOIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU u
MPEeATIOYTEHU N

MP15

CriocobHOCTE M yMeHHeE
JlaBaTh OLIEHKY HOBBIM

CUTYaIUsIM, BHOCHTD
KOPPEKTHUBBI B
NeSITeNIbHOCTb, OLIEHUBATh
COOTBETCTBUE
PEe3yIABTATOB LIEJISIM

ITP601

CrnocoGHOCTh
copmMHpOBaTh
MIPE/ICTABICHHUS: O
XAMUYECKOU
COCTAaBIIAIOIIEHT
€CTECTBEHHOHAY4YHOU
KapTHHBI MUPA, POJIU
XUMHH B IIO3HAHUU
SIBIICHUI TTPUPO/IBI, B
(dbopmMupoBaHUU
MBILUICHUS U KYJIBTYPBI
JIMYHOCTH, eé
(GyHKIMOHATIBHON
TPaMOTHOCTH,
HE00X0IUMOi TUTS
pelieHus
MPAKTUYECKUX 3134 U
9KOJIOTUYECKH
000CHOBaHHOTO
OTHONICHUS K CBOEMY
3I0POBBIO U IPUPOJTHON
cpene




ITP606

CnocoOHOCTE K BIIaJE€HUIO
OCHOBHBIMM  METOJAMU
HAy4HOTO IMO3HAHUS
BEIIECTB M XHMHYECKHUX
sBiIeHUN  (HaOIIOICHHE,
HU3MEpEHUE, IKCIICPUMEHT,
MOJICIIMPOBAHNE)

ITP608

CrocoOHOCTh U YMECHHE
IUTAHUPOBATH U
BBITIONTHATH XUMUYECKUHT
IKCIIEPUMEHT
(npeBpaiueHus
OpPraHUYECKUX BEIICCTB
MIPY HarPEBAHUH,
MOJIyYCHHUE ITHIICHA U
W3YyYECHUE Er0 CBOMCTB,
KaueCTBEHHBIC PEAKIINH Ha
QJIBJICTH]IBI, Kpaxmall,
YKCYCHYIO KHUCJIOTY;
JeHaTypalus OeIIKOB MPU
HarpeBaHUU, [IBETHBIC
peakiuu OCIIKOB;
MIPOBOJIUTH PEAKIIH
HOHHOIr0 0OMeHa,
OTIPENIEIIATh CPEIy
BOJHBIX PACTBOPOB,

KayeCTBEHHbIE  pPEaKLUu
Ha cynbdar-, kapOoHaT- U

XJIOpUI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelaTh
9KCIIEPUMEHTAIIbHBIE
3a/1a4u o TeMaMm
«Metamnsn» 51 «
Hemeranmns») B
COOTBETCTBUU c
MpaBHJIaMu TEXHUKHU
0€30MacHOCTH npu
oOpallleHn! , BEeIeCTBaMHU
u 71a00paTOPHBIM
o0opynoBaHUEM;
MIPECTABIIATh PE3YIbTAThI
XUMHYECKOTO
JKCHepuMeHTa B (opme
3aMnMcu ypaBHEHUI
COOTBETCTBYIOIIUX
peakuuin u

(dhopMynupoBaTh BBIBOJIBI




Ha OCHOBE 3TUX
pe3yNbTaToB

I1P609

CnocoOHOCTh U yMeHHuE
aHAJIM3UPOBAThH
XHMHYECKYIO
uH(pOpMaINIo,
MOJTy4aeMyl0 U3 Pa3HbIX
UCTOYHHUKOB  (CpeAcTB
MaccoBoi MHpopMaIuH,
ceTb VIHTEpHET U Jipyrue)

I1P610

CriocoOHOCTh M yMEHHE

co0uro1aTh paBuiIa
9KOJIOTHYECKU
11e71eC000pa3HOTO

MOBEACHUS B OBITY U
TPYAOBOU AEATEIBHOCTH B
LIEJIIX COXPAHEHUS CBOETO
310POBBS U OKpYKarolen
cpenbl; YYHUTHIBATh
OITAaCHOCTh  BO3JICHCTBHS
Ha JKHBBIE OpPraHU3MBbI
OIPENICIIEHHBIX BEIIECTB,
TMOHUMAasI CMBICTT
MOKa3aTensl IpeaesbHON
JIONyCTUMOM
KOHLEHTPALIUU




I1P611

CnocoOGHOCTh M yMEHHUE
MPUMEHATHh 3HaHUA 00
OCHOBHBIX JTOCTYITHBIX
METOIax MIO3HAHUS
BEIIECTB U XUMHYECKHX

SIBJIEHUW JUIA
o0yJaromuxcs ¢

OTpaHUYEHHBIMU
BO3MOKHOCTSIMH
3JI0pPOBbS

[1P612 Cnocob6HOCTh U yMEHUE

MCIIOJIb30BAaTh peTbePHO
TOYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
JUTSL 3aITUCH XUMHUYECKHUX
dbopMyIl I CIIETIBIX U
CIIa0OBUIAIIIAX
oOy4aromuxcs

Tema 4.3 JIPO1 CnocoOGHOCTH

[IpakTHueckoe chopMUPOBATh YYBCTBO

3angrre Ne 13 TOPIOCTH U YBAXEHHUS K
HCTOPHH U JJOCTHXKCHUSIM
OTEYECTBEHHOM
XUMUYECKON HayKH;
XUMHUYECKH TPaMOTHOE
TOBEJICHUE B
npodeccnoHanbHOM
NESTENIbHOCTH U B OBITY
npu  oOpalieHuu  C
XUMUYCCKUMH
BEILIECTBAMH,
MaTepHuagaMu u
mporeccaMu

JIP02 Crioco6HOCTH u

TOTOBHOCTH K
MIPOJIOJIKCHHEO
00pasoBaHu n | Hpaxrieckas Pemenne 3anauun
TTOBBIIIICHHS pabotra Nel3 45,46 ( 6.5.)
KBaTM(UKAITIT B | (m.5.4)
n30paHHON
npodeccroHanbHOI
NEATSIbHOCTH u
00BEKTUBHOE OCO3HAHUE
ponu XUMUYECKHUX

KOMIIETEHITUM B 3TOM




JIPO3

CnocoOHOCTD
HCIIOJIb30BATh
JOCTUKEHUS
COBPEMEHHOM
XUMHYECKOH HayKu H
XUMHYECKHUX TEXHOJIOTHi

TSt MIOBBIIICHUS
COOCTBEHHOTO
MHTEIUIEKTYaJIbHOTO
pa3BUTHs B BBIOPaHHOM
npodeccroHabHOI
JeSTeTbHOCTH

MPO1 CrocoOHOCTh M yMEHHE
CaMOCTOSITEITLHO
(bopmynHupoBaTh "
aKTyaJIM3UPOBAThH
po0iemy,
paccMmarpuBaTh e
BCECTOPOHHE,
OIPEICTAT eIH
NEATeNLHOCTH, 3a/1aBaTh
napameTpel M KpUTEpHH
UX JIOCTHUXKEHUS, BHOCUTD
KOPPEKTUBBI B
IeATeNIbHOCTb, OLICHUBATh
COOTBETCTBHE
pe3yabTaToB EIIsIM,
OLICHUBATh pHCKU
MIOCJIEICTBUI
TSI TeTbHOCTH

MPO03 CrniocoGHOCTh K
CaMOCTOSITETEHOMY
MTOMCKY METOJIOB PELICHHS
MPaKTHYECKUX 3ajad,

MNPUMCHCHUIO PA3JIMYHBIX
CIOCO0OB pacro3HaBaHUS
OpPraHu4Y€CKUX BCIICCTB
Ha MpUMEpPE albJEeTU/IOB,
CIIHUPTOB, yTJIEBOJIOB,
YKCYCHOUM KHCIIOTHI, OelKka
U T.II.) C UCTIOJIb30BAHUEM
UX  (PU3UKO-XUMHUUYECKUX
CBOMCTB M XapaKTePHBIX
KaueCTBEHHBIX PEaKIIHiA.




MP04

Croco0OHOCTE OBJIALETH
BUIaMH JICSTETBHOCTH 10
MOJTY4EHHIO HOBOTO
3HAHUA, ero
MHTEPIIpETaINH,
peoOpa3oBaHUI0 "
IPUMEHEHHIO B
pa3IMYHbIX yueOHBIX
CUTYyallUsX, B TOM YHCIe
MIPU CO3aHUU yYEOHBIX U
COLIMAIIBHBIX TIPOEKTOB

MPO5

CrocoOHOCTh U yMEHHE
NEPEHOCHTh 3HAHUS B
M03HABATEIIbHYIO u
MPAKTUYECKYI0 O00JIACTH
KHU3HEACATCILHOCTH;
HMHTErPUPOBATH 3HAHUS 13
pa3HbIX HPEJIMETHBIX
obracreit

MPO7

CriocoOHOCTh BbIABHUI'ATh

HOBBIC UJICH, IIPCJIaraTb
OpUTUHAJIbHBIC
IIOAXOAbI U PCHICHUS

MPO08

CriocoOHOCTh  OBIIAJETH
HaBBIKAMH  TTOJTyYCHHS
uHpopMaluu u3
HCTOYHHUKOB pa3HbIX
THUIIOB, CaMOCTOSITEIILHO
OCYLIECTBISATh  IOMCK,
aHaJIN3, CHCTEMAaTH3AIIHI0
u UHTEpIpEeTaLNIO
MHGOPMAIINN PA3ITHIHBIX
BUJIOB 1 (hopm

MIPEJCTABICHUS




MP13 CnocoGHOCTh
CaMOCTOSITEITEHO
OCYILIECTBIISTh
M103HABATEIbHYIO
JeSITeNIbHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U
dhopmynupoBaTh
COOCTBEHHBIC 3a/la4ll B
o0pa3oBaTeNbHOM
JeSTEIIbHOCTH u
KU3HECHHBIX CHUTYaIUsX,
CaMOCTOSITEITLHO
COCTaBJISITh TUIaH
pemeHust mpoodIeMBl ¢
y4€TOM UMEIOLIUXCA
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEU 51
MPEeNnOYTEHUI

MP14 CnocoOGHOCTH
hopmMupoBaHu u
MPOSIBIICHUSL  IIHPOKOM
SPYAMIIMM B Pa3HBIX
obnacTIx 3HAHHUH,
MOCTOSIHHO ~ TOBBIIIATH
CBOI 00pa3oBaTeNIbHBIN U
KYJIbTYPHBIH YPOBEHb

I1P601 CnocoGHOCTh
copmMHpOBaTh
TIpe/ICTaBICHHUS: 0
XUMHUYECKON
COCTaBJIAIOLIEH
€CTECTBEHHOHAY4YHOU

KapTHHBl MHpPA, POJIHU
XUMHUM B  [O3HAHUU
SIBJICHUM TNPUPONBI, B
(dhopmMupoBaHUH
MBIIIICHUS u
KYJIbTYpbl  JINYHOCTH,
e€

(GyHKIMOHATBHON
IPaMOTHOCTH,
HEOO0XOIMMOit IS
pereHusI
MPAKTUYECKUX 3134 U
9KOJIOTUYECKH
000CHOBaHHOTI'O
OTHOIICHHUS K CBOEMY




3J0pOBbIO U TPUPOTHOU
cpene

I1P607

CnocoOHOCTh
chopMHUpOBaTH
MIPEACTABJICHUS: O
XUMHUYECKOU
COCTABJISIOIIECH
€CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIH
XAMHH B ITIO3HAHUU
SIBJICHUM IIPUPOJIBI, B
(bopmMupoBaHUU
MBIIIJICHUS B KYJIbTYPBI
JIMYHOCTH, eé
(GyHKINOHATHLHON
TPaMOTHOCTH,
Heo0X0InuMO TS
penieHus
MPaKTHYECKUX 3a1a4 U
9KOJIOTHYCCKH
000CHOBaHHOTI'O
OTHOIICHUS K CBOEMY
3I0POBBIO U IIPUPOJIHON
cpene

I1P609

CriocobHOCTh M yMeHUue
aHAJIM3UPOBATh
XUMUYECKYIO
nHpopmanuio,
MOJy4aeMyl0 M3 Pa3HbIX
HUCTOYHUKOB  (CpencTB
MaccoBoW HH(OpMaluu,
ceTb IHTEpHET U ApyTrHE)

I1P611

CriocoOHOCTh 51
YMCHHE MIPUMECHSITh
3HaHAST 00 OCHOBHBIX
JNOCTYITHBIX ~ METOJax
IIO3HAHUS BEIIECTB U
XAMHYECKAX SIBIICHUI
JUIsT  00ydaromuxcs ¢
OTpaHUYEHHBIMU
BO3MOKHOCTSIMU
3J10pPOBbS




I1P612

CnocoOHOCTh U yMEHHUE
HCIIO0Ih30BaTh pelbe(HO
TOYCUHYIO cucTeMy
o6o3nauenuii JI. bpaitns

TS 3ATTMCH XUMHYECKUX
dbopMynl IS clemblX U

c71a00BUIAIINX
o0yJaromuxcs
Paznen. 5. Kunernueckue 1 TEpMOIMHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XUMUYECKUX
peakuuii

Tema 5.1 JIP02 CrocoOHOCTh u

[TpakTudeckoe FOTOBHOCTh K

3ansTue Ne 14 IIPOJIOJKEHUIO
o0Opa3zoBaHUs u
[TOBBIIIICHHS
KBaJTM(UKAIH B
n30paHHON
npodecCuoOHAIBHON
IEeITEIbHOCTU u
00BEKTUBHOE OCO3HAHHE
posn XUMHUYECKHUX
KOMIIETEHIIMIA B 3TOM

JIP03 CIIOCOOHOCTH
HCIIOIL30BaTh
JIOCTHIKECHHUS
COBPEMEHHOMN
XUMHUYECKOH HayKu H
XUMHYECKUX TEXHOJOTHI
JUIST ITOBBIILICHHS
COOCTBEHHOTO
HWHTEJUIEKTYaJILHOTO
pa3BuTus B BI)I6p51HH0171 TpakTideckas | Permenue saiaqn
MpOecCHORATBHOM paGota Nel4 | 10-12, 49,50
JIEATEIbHOCTH (11.5.4) (165)
JIPO8 Cr1ocoOHOCTh OCO3HAHUSA

I[EHHOCTH HAay4YHOU
eI TETLHOCTH,
TOTOBHOCTD
OCYILIECTBIIATh
MPOEKTHYIO U
HCCIIEI0BATENBCKYIO
JIeATeIbHOCTD
WHIUBUIYAIBHO U B
rpyIme




MPO1 CnocoOHOCTh W yMEHHE
CaMOCTOATENLHO
dhopmynupoBaTh u
aKTyaJIM3UpPOBATh
npobiemy,
paccMaTpuBaTh eé
BCECTOPOHHE,

OTpPENIETATh (S)178
JIeITCILHOCTH, 3aJaBaTh
rnapameTpsl U KpPUTEPHUH
HUX JOCTUIKCHUS, BHOCUTH
KOPPEKTHUBHI B
JIeSITEIIbHOCTD, OLICHUBATH
COOTBETCTBUE
pe3yIbTaToOB LICIISIM,
OLIEHUBATh PUCKHU
OCJIEICTBUIA
IEeITEIbHOCTU

MPO02 CHocoOHOCTE  OBIAJETH
HaBBIKAMH y4eOHO-
HCCIEN0BATENLCKOM H
MIPOCKTHOM ACATEIHHOCTH,
HaBBIKAMH  pa3pelieHus
npobiemM

MPO3 CIIOCOOHOCTH u
TOTOBHOCTb K
CaMOCTOSTEIIbHOMY
MOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3aJa4,
MPUMEHEHUIO Pa3TUIHBIX
METOAO0B IMO3HAHUS

MPO06 CrocoOHOCTh BJIAJCTh
Hay4YHBIM THIIOM
MBIILICHUS, BJIAACTh
Hay4YHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMH ITOHATUIMHA U
METOJaMU

MPO7 CrocoOHOCTE BBIIBUTATh

HOBBIC UJICHU, ITPpEAIaraTb
OPUTrMHAJIBHBIC MOAXOIbI
" pCIICHUMA




MPI11

CnocoO6HOCTh  BBIOMpATH
TEeMaTUKy W  METOBI
COBMECTHEIX JEUCTBUH C
y4€TOM OOIIMX HHTEPECOB
1 BO3MOXKHOCTEH KaXkK0ro
YJIcHA KOJIJICKTHUBA,
MIPUHUMATH 1eau
COBMECTHOM
JeSATeIIbHOCTH,
OpraHU30BbIBATH u
KOOPJAMHUPOBATH
JIIEUCTBUSA o eé
JIOCTHIKEHHIO: COCTaBIIATh
IaH JICHCTBHIA,
pacmpeneniartb poid  C
YYETOM MHEHUU
YYaCTHHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM
paboThl

MP15

CriocoOHOCTh u
YMEHHUE JIaBaTh OICHKY
HOBBIM CHUTYAIIHsM,
BHOCHTh KOPPCKTHBBI B

ACATCIIBHOCTD,
OLICHUBATb COOTBCTCTBHUC
PE3YIbTATOB LCIISIM

I1P608

CriocoObHOCTh U yMeHHE
TUTAHUPOBATh u
BBIMOJTHSITh XHUMUYECKHUI
IKCTIEPUMEHT
(mpeBpareHus
OpPraHMYEeCKUX BEIIECTB
npu HarpeBaHuHy,
MOJy4YeHHE OJTHJICHA W
W3Y4YEHUE €ro CBOKCTB,
Ka4eCTBCHHBIC PEaKIUH
Ha aJIbJICTU/IbI, Kpaxmal,
YKCYCHYIO KHUCIIOTY;
JCHATYpAIHs OCITKOB IPH
HarpeBaHWM,  IIBETHHIC
peaknuu OeNKoB;




I1P609

CnocoOHOCTh U yMEHHUE
aHAJIM3UPOBATh
XUMHYECKYIO
nHpopmaruto,
MOJIy4aeMyI0 M3 Pa3HbIX
HUCTOYHUKOB  (CpelcTB
MaccoBod HH(OpMaIHH,
ceTb IHTEpHET U npyrue)

Pa3nen 6. PactBopsl

Tema 6.2
IIpaxkTueckoe
3angrue Ne 15

JIPO3

CrocoOHOCTh
HCIIOJIB30BATh
JIOCTHIKEHUS
COBPEMEHHOI
XUMHUYECKOH HayKu H
XAMHUYECKUX TEXHOIOTHI
IS MOBBIIIECHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BuUTUS B BBIOpaHHOM
npodeCcCuOHAIBHON
IEeITEIbHOCTU

JIPO4

CnocoGHOCTh
HCIIOJIb30BaTh
JOCTUKEHUS
COBPEMEHHOM
XUMHUYECKOM HAyKu H
XUMHUYECKHUX TEXHOJIOT U
TUISI MOBBIILIECHUS
COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO
pa3BUTHS B BBIOPAHHON
npodecCuoHaIbHON
JeSITeIbHOCTH

JIPOS

CrocoOHOCTH OCO3HAHUSA

IIpakTrueckas
pabora Nel5
(n.5.4)

Pemenue 3agaun

LIEHHOCTU HAay4YHOU
JEeSATEIbHOCTH,
TOTOBHOCTb
OCYILIECTBIISATh
MIPOEKTHYIO U
HCCIIEIOBATEIBCKYIO
NeATEIbHOCTh
VHJIMBUIYaJIbHO U B

rpymnme




MPO02

CrocoOHOCTB BJIANIETH
HaBBIKAMH y4eOHO-
WCCIIEI0BATEIILCKON u
MIPOEKTHOM JACATEIBHOCTH,
HaBBIKAMU  pa3pelICHUs
npobieM

MPO7

CriocoOHOCTB BBIIBUTaTh
HOBBIC UJEH, IIpeaIaraThb
OpUTMHAJIBHBIC ITOAXO/BI
U PEIICHUS

I1P607

CnocoOHOCTh U yMEHHE
IIPOBOJUTH PACYETHl 110
XUMHAYECKUM (popmyiam u
YPaBHEHHSM XUMHUYECKHX
peakuuii ¢
HCIOJIb30BaHUEM
(bu3MYeCKUX BEJITUYMH,
XapaKTepU3yIOIUX
BEIIECTBA C
KOJINYECTBEHHON
CTOPOHBI: Macchl, 00bEMa
(HOpMalIbHBIE YCIIOBUSA)
ra3oB, KOJIMYECTBa
BELIECTBA; UCIIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUS JUJTSl IPHHSTUS
penIeHni B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU
U MX IPUMEHEHUEM

I1P609

CrocoOHOCTh M yMeHHue
aHAJM3UPOBAThH
XUMHAYECKYIO
nHpopmanuio,
MOJTy4aeMyl0 U3 Pa3HbIX
UCTOYHHUKOB  (CpeACTB
MaccoBoi HHpopMaru,
cetb IHTEpHET U ApyTHE)

I1P610

CnocoGHOCTh u
yMEHUE coOroaTh
MPaBUJIA YKOJOTHUECKU
11enecoo0pa3Horo
MOBEJICHUSI B OBITY U




TPYAOBOH JESTEILHOCTH B
LEJISIX COXPAaHEHUS CBOETO
3J10pOBbS U OKpY>Karouei

CpE€akbl; YUUTHIBATDH
OITIaCHOCTB BOSI[CfICTBPIfI
Ha JKHBBIC OpPraHU3MbI

ONpeleEHHBIX BELIECTB,
IMOHUMas CMBICII
MOKa3areyst IpelesIbHOU
JIONyCTUMOM
KOHLEHTPAaLNU

I1P611

CrocoOHOCTh
yMEHHE IPUMEHSTh
3HaHUA 00 OCHOBHBIX
JTOCTYIHBIX ~ METOax
[IO3HAHUS BELIECTB U
XUMHWYECKUX SBJIEHUH
Uit 00ydJaromuxcsi ¢

nu

OTpaHUYCHHBIMHU
BO3MOKHOCTSIMU
3JI0POBBS
Paznen 7. Xumus B ObITY ¥ IPOU3BOICTBEHHOM JIEATEIBHOCTH UEIOBEKa
Tema 7.1 JIPO1 CriocoOHOCTh u
[IpakTrueckue c(hOpMHUPOBAHHOCTH
3angatus Ne 16- YyBCTBa TOPAOCTH U
17 YBa)XKEHHsI K UCTOPUU U
JOCTHKESHHUSM
OTE€YECTBEHHOM
XUMUYECKOM  HayKH;
XUMHUYECKHU TPaMOTHOE
IOBEJICHUE B
npodecCuoHaIbHON
NESITEIbHOCTH U B OBITY
mpu  oOpamieHun ¢
XUMITICCKIMH [IpakTnueckas
BEIICCTBAMM, pabota Nel6-
MarepuasamMu 51 17 (11.5.4)

poreccaMu




JIP02 CnocoGHOCTh U
TOTOBHOCTD K
MIPOJIOJIKEHHUIO
o0Opa3zoBaHMs u
MOBBILIECHUS
KBaTM(UKAITUU B
n30paHHOMN
npodeccrnoHaIbHOM
JeSTEIILHOCTH u
00BEKTUBHOE OCO3HAHUE
ponu XUMHUYECKHIX
KOMIIETECHIIMI B 3TOM

JIP04 Cnoco6HOCTH u
TOTOBHOCTB "
CIIOCOOHOCTH K
00pa3oBaHMIO u
caMo00pa3oBaHUIO  Ha
MPOTSHKEHUU BCel
KU3ZHU

MPO3 CnocoOHOCTH u
TOTOBHOCTD K
CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHUS
MPAKTUYECKHUX 3ajad,
MPUMEHEHHUIO Pa3ITUYHBIX
METOJIOB TTO3HAHUS

MP04 CnocoOHOCTh  BIIaJIETh
BUJIAMU JESITETLHOCTH 110
MTOJTYYEHUTO HOBOTO
3HAHWUS, ero
WHTEPIIPETAIHH,
peoOpa3oBaHUIO "
MIPUMECHECHHIO B
pa3IMYHBIX y4eOHBIX
CUTYaIUsAX, B TOM YHCIIE
IIPH CO3/IaHUU YUE€OHBIX U
COIMATILHBIX MIPOCKTOB

MPO05 CrocoOHOCTh U yMEHHE

HepeHOCI/ITB 3HAHUA B
M03HABATEIBHYIO u
MPAKTUYECKYI  00JIACTH
KA3HEIEATENLHOCTH;
WHTETPUPOBATH 3HAHUS U3
pasHBIX PEIMETHBIX
obnacreit




MPO08

CrnocoOHOCTE  BJIAAETh
HaBBIKAMHU  TIOJIYYCHUS
nHpopmauu u3
HCTOYHHUKOB pa3HbIX
TUTIOB, CAMOCTOSITEIILHO
OCYIIECTBIISITh  TOMCK,
aHaIu3,
CHCTEMaTHU3aIINIO u
WHTEPIPETAIIIO
UHGPOPMAIIMU Pa3ITHIHBIX
BHUJIOB 1 (hopm
MIPEICTABICHUS

MP09

CnocobHOCTh  BIIAJIETh
Pa3TUYHBIMU  CIIOCOOAMH
oO1eHus u
B3aUMOJICHCTBHS,
apryMEHTHPOBaHHO
BECTH JHAJIOT, YMETh
CMAr4YaTh KOH(MIUKTHBIC
CUTyalUH, pa3BEPHYTO U
JIOTUYHO H3Jaratb CBOIO
TOYKY

3pCHUA C
HUCIIOJIBb30BaHUECM
S3BIKOBBIX CPCIACTB

MP16

CriocoOHOCTh TOHUMATh
CBOE€  SMOLMOHAJIBHOE
COCTOSIHUE, BUJIETD
HalpaBlICHUs] Pa3BUTHS
cOOCTBEHHOM

SMOLIMOHANBHOM chephl,
OBITh YBEPEHHBIM B ce0Oe

MP17

CrocoOHOCTE TTIOHUMATD

SMOILIMOHAILHOE
COCTOSHUE IpYTHUX,
YUYUTBIBaTb €TI0  IIpHU
OCYIIIECTBIICHUHT

KOMMYHI/IKaHI/II/I,

CIIOCOOHOCTD K
COUYYBCTBHIO U

COTIEPSIKUBAHUIO




MP18

CIOCOOHOCTh NMPUHUMATH
ce0sg, TIIOHMMass CBOU
HEJ0CTaTKU u
JOCTOMHCTBA, IPUHUMATD
MOTHBBl U apTyMEHTBI
JIpyrux  JIOJed  Tpu
aHanmse pe3yabTaToB
NESITENIbHOCTH,
IIPU3HABATh CBOE MPABO U
IIpaBO JIpYyrux JIIOJEH Ha
OLINOKH, pa3BUBaTh
CIOCOOHOCTh TIOHUMATH
MHUp C MO3ULUHU JAPYroro
YeJioBeKa

I1P602

CHUMBOJINYCCKUM SI3BIK
XUMUH, PaKTOJIOTHIECKHUE
CBEIICHUS O CBOMCTBaXx,
COCTaBe, IIOJIYYECHUS U
0e301acHOM
HCITOJIb30BaHUH
BaXXHEUIITHUX
HEOPraHUYECKUX "
OpraHMYeCKUX BEIIECTB B
ObITYy M TMPAKTUYECKOU
JIeSITEJILHOCTH YEJIOBEKa

I1P606

CnocoOHOCTh M BIaJICHUE
OCHOBHBIMM  METOJaMH
HAYYHOTO MTO3HAHMS
BEIIECTB M XHUMHYECKUX
SBIIeHUN  (HaOmro/eHue,
H3MEpEeHue, SKCIIEPUMEHT,
MOJICJIUPOBAHUE)

I1P609

CriocoOHOCTh U yMEHUE

aHAJIM3UPOBATh
XUMHYECKYIO
nHpopmanuio,
MOJy4YaeMyl U3 Ppa3HBIX
HCTOYHUKOB (cpencts

MaccoBoi MH(poOpMaluu,
ceTb MHTEpHET U Apyrue)




I1P611 CnocoOHOCTh ¥ YMEHHUE
MPUMEHATHh 3HAHUSA 00
OCHOBHBIX JIOCTYITHBIX

MeTOoJ1aX MO3HAHUS
BEIIECTB U XUMUYECKUX
SIBJIEHUU 1A
oOy4Jaronmxcs c
OTpaHUYEHHBIMU
BO3MOYKHOCTSIMHU
310POBbS

[1P612 Cnocob6HOCTh U yMEHHUE
UCTOJIB30BaTh pesbedHO
TOYECUHYIO cucTEMY
o0o3Hauenuii JI. bpaiins
JUISL 3aIUCH XUMHUYECKUX
dbopMyll I CHEMBIX U
c1a00BUIAIIIUX

o0ydJaronmxcs

4 Onucanue Npoueaypbl OLeHUBAHUS

Pe3synpTarhl 00ydeHuss 1O MHpeaMeTy, YpOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMH
OLICHMBAIOTCSI IO  4YEThIpEX  OanpHOM  IIKajle  OLEHKAMHU:  «OTJIMYHO»,  «XOPOIIO»,
«yJIOBJIETBOPUTEIBHOY, HEYIOBJIETBOPUTEILHOY.

Texymas arrecrauus Mo NpPeAMETY MPOBOAMUTCS C LEJNbIO CUCTEMAaTHYECKOW IPOBEPKHU
noctrxkeHnit oOyuaronuxcsi. OObeKTaMu OLEHUBAHUS SBJISIOTCSA: CTEIIEHb YCBOCHUSI TEOPETUUECKUX
3HaHUH, YpOBEHb OBJIQJICHUS NPAKTUYECKHUMH YMEHHMSMHU M HaBBIKAMH 10 BCEM BHUAAM y4eOHOM
paboThl, KAYECTBO BHINIOJHEHUSI CAMOCTOSTEIbHOU paboThl, yueOHas TUCIUIUIMHA (aKTUBHOCTh Ha
3aHSTHSIX, CBOEBPEMEHHOCTD BBIIIOJIHEHUS PA3JIMYHbIX BUJOB 3a/laHUH, ITOCEIAEMOCTh BCEX BHUJIOB
3aHATHUH 110 aTTECTyeMOM TUCIUIUIMHE).

[Ipu mpoBeneHUMM NPOMEKYTOUHON AaTTECTALMM OLIEHUBAETCS JIOCTHIKEHUE CTYAECHTOM
3aIJIAaHUPOBAHHBIX [0 JAMCLUUIUIMHE pPe3ylbTaTOB OOYy4eHMs, OOECIEeUMBAIOIIUX pPE3YyIbTAThI
OCBOCHMS 00pa30BaTEIbLHOM MPOrpaMMBbI B LIETOM.

Kpurtepun oueHnBaHMs YCTHOIO OTBETA

(olLleHOUHBIE CpeJCTBa: cobeceoBaHKe, 3alIUTa COOOIEHUS, JOKIA, WHANBUAYAIBHOTO /
IPYNIOBOro MpoekTa, 1M PepeHnpOBaHHbIX 3aHUH, 3alaHui IPAaKTUYECKUX paboT)

5 6a10B - OTBET MOKA3BIBAECT MPOYHBIC 3HAHUS OCHOBHBIX MPOIIECCOB XUMHUHU, OTINIACTCS
IyOMHON W TIOMHOTOM PAacKpBITUS TEMBI, BIIAJeHUE TEPMUHOJIOTUYECKUM amnmnapaTroMm; yMEHHe
OOBSICHATh CYIIHOCTH, SIBJICHWM, MPOIECCOB, COOBITHH, JeNaTh BBIBOJIBI W 00OOIICHHS, daBaTh
apTyMEHTHPOBAHHBIE OTBETHI, MPUBOIUTH MPUMEPHI; CBOOOHOE BIaJCHIE MOHOJIOTHYECKOMN PEUbIo,
JIOTUYHOCTH U TIOCJIEI0BATENILHOCTh OTBETA; YMEHHE IPUBOIUTH MIPUMEPHI COBPEMEHHBIX MpobIemM
n3y4aeMoil obsactu.

4 f6anna - oTBeT, OOHAPYKMBAIOIIUK MPOYHBIC 3HAHUS OCHOBHBIX IPOIECCOB XHWMHH,
OTIIUYAETCs TYOWHON U TOTHOTON PaCKPBITUS TEMBI; BIaJCHUE TEPMUHOIOTHUECKUM amapaToM;
yMEHUE OOBSICHATH CYIIHOCTb, SIBJICHHM, TPOIECCOB, JAENaTh BBIBOJBI W OO0OOIIEHUS, IaBaTh
apryMEHTHUPOBAHHBIE OTBETHI, IPUBOAUTH pUMepbl. OJIHAKO JOMYCKAETCs OJIHA - IBE€ HETOYHOCTHU B
OTBETE.



3 Oamna — OTBET, CBUACTEILCTBYIONIMA B OCHOBHOM O 3HAHUU IMPOIECCOB XHMUH,
OTJIMYAIOMIMNACSA HEJOCTAaTOYHOM TIIyOMHOW M IOJHOTOM PACKPBITUS TEMBI; 3HAaHUEM OCHOBHBIX
BOIIPOCOB Teopuu; cinabo cPOpMUPOBAHHBIMU HAaBbIKAMH aHajlHM3a SBJIEHUH, MPOLIECCOB,
HEJOCTATOYHBIM YMEHUEM JlaBaTh apPryMEHTHPOBAHHBIE OTBETHl W MPHUBOAUTH MPUMEPHIL.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJIEP>KaHUU OTBETA; HEYMEHUE MPUBECTU NMPUMEDP PA3BUTHS
CUTYalluH, IPOBECTH CBSI3b C IPYTUMH aClIeKTaMU U3y4aeMol o0iacTu.

2 Oamga — OTBeT, OOHAPYKUBAIOIIMA HE3HAHWE IIPOIECCOB, H3yYaeMbIX XHUMUH,
OTJIMYAIOIINNCA HETIYyOOKHMM pPacKpbITUEM TEMbl; HE3HAHUEM OCHOBHBIX BOIIPOCOB TEOPUH,
Hec(OPMUPOBAHHBIMM ~ HABbIKAMH  aHalW3a  SBJICHHM, MPOIECCOB; HEYMEHHEM J1aBaTh
apryMeHTHPOBAaHHbIE OTBETHI. J{OMyCKalOTCs cepbe3HbIE OLIMOKU B COIEP)KaHUN OTBETA; HE3HAHUE
COBpPEMEHHOM npolIeMaTuky u3yyaemMon 00JacTH.

OneHka YKCIEPUMEHTAIBHBIX YMEHHUit

OreHka cTaBUTCS Ha OCHOBAaHHMH HAOJIOJCHUS 32 00YYaIOMUMUCS U TUCBMEHHOTO OTYeTa 32
paborty.

5 6ann0B - paboTa BHINIOIHEHA MMOJTHOCTHIO U MPABUJILHO, CAENaHbl TPABUIIbHBIC HAOIIOACHUS
Y BBIBOJIBI; DKCIIEPUMEHT OCYIIECTBIICH I10 TUTAHY C YI€TOM TEXHUKH 0€30MTaCHOCTH U IMPABUI pabOThHI
C BemlecTBaMH M O00OpYyJOBaHHEM; TPOSBICHBI OPTaHU3AIMOHHO - TPYAOBbIE YMEHUS,
MOJJICP)KUBAIOTCS YHCTOTa pabodero Mecra W IMOPSJIOK (HAa CTOJE, SKOHOMHO HCIIOIB3YIOTCS
PEaKTUBBI).

4 6a/71a - paboTa BBIITOJIHCHA TTPABUIILHO, CJICIAHBI TIPABUIBLHBIC HAOIOICHHUS U BBIBOJIBI, HO
IpU 3TOM IKCHEPUMEHT MPOBEIEH HE MOJHOCTHIO WM JIOMYIIEHbI HECYIIECTBEHHBIC OIIMOKU B
paboTe ¢ BelecTBaMu U 000py1I0BaHUEM.

3 faana - paboTa BBIIOJHEHA MpPaBWIBHO HE MEHEE YEeM HaIOJIOBUHY WIM JOIYIIeHa
CYIIIECTBEHHAs OIIMOKA B X0JI€ SKCIIEPUMEHTA B 00BSICHEHUH, B 0pOpMIIEHUH PabOTHI, B COOIIOICHUN
MIPABIJI TEXHUKH 0€30IMaCHOCTH Ha PaboTe C BEMIECTBAMH U 000PYIOBAHUEM, KOTOPAst HCIIPABIISICTCS
1o TpeOOBaHUIO MPEToaaBaTes.

2 6ajua - nmomyuieHsl 1Be (M Oosee) CYIIeCTBEHHbIE OIMOKHU B XOJIe: AKCIIEPUMEHTA, B
00BsicHeHUH, B opopmiieHuH paboThl, B COOMIOACHUH MPABUII TEXHUKU O€30MacHOCTH Mpu paboTe ¢
BEIICCTBAMH ¥ 000PYIOBAaHUEM, KOTOPBIC 00YJAIOIINNCS HE MOKET HCIIPABUTH JaKe 110 TPEOOBAHHIO
npenoaaBarens; padboTa He BHIIMOIHEHA, y YYalIerocsi OTCYyTCTBYET SKCIIEpUMEHTAIbHBIE YMEHHUS.

OueHka yMeHHH peiaTh pac4éTHbIe 32124

5 06anioB - B JIOTMYECKOM pacCyXJIEHHMM WU pPEIIeHHMM HET OIIMOOK, 3ajada pelleHa
palMOHAIBLHBIM CIIOCOO0M;

4 6anjia - B JJOTMYECKOM PACCYXKJIEHUH U PEIIEeHHs] HeT CYIIECTBEHHBIX OMIMOOK, HO 3a/1a4a
pelleHa HepalMOHAIbHBIM CIIOCOOOM, WIIN IOMYIIEHO He 00Jiee IBYX HECYIECTBEHHBIX OLINOOK.

3 Ganna - B JIOTMYECKOM DACCYXKJACHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIIEeHA
CyIIECTBEHHas! OIIMOKa B MAaTEMaTHYECKUX pacyeTax.

2 0ania - uMeeTcsl CyNIECTBEHHbIE OMIMOKM B JIOTUYECKOM pACCYKICHHUH U PEIICHUU.
OtcyTcTBUE OTBETA HA 33aHHUE.

OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
5 6ay110B - OTBET MOJHBINA U IPABUIIBHBINA, BO3MOKHA HECYIIIECTBEHHAsI OIIMOKA.
4 0as1a - OTBET HEMOJHBIN WIIM JIOMYILIEHO He 0oJiee IBYX HECYILIECTBEHHBIX OIIMOOK.



3 6amna - paboTa BBHINIOJHEHA HE MEHEE YeM HaIlOJIOBHHY, JIOIMYIIEHA OJlHA CYIIECTBEHHAs
OIIMOKa U MPU ITOM JIBE-TPH HECYIIIECTBEHHBIE.

2 Ganaa - paboTa BBINIOJIHEHA MEHBINE, Ye€M HAIMOJIOBUHY WIU COJIEPKUT HECKOIBKO
CYIIECTBEHHBIX OIMMOOK. PaboTa He BHITIOIHEHA.

[Ipu oleHKe BBITOJNHEHHS MUCHMEHHOW KOHTPOJBHOW pabOThl HEOOXOIUMO YYHTHIBATH
TpeboBaHus eAMHOTO OphorpaduUecKoro pexuma.

KpnTepnn OICHUBAHHUA TECTOBOI'O 3a1aHUHA

Ouenka Omauuno Xopowo Yooseremeopumenvn | HeyoosnemsopumenvH
0 0
KommuectBo
o ot 81% no 0 0
MIPaBUIbHBIX 91 % mn=2 90.9 % He meHee 70% menee 70%
OTBETOB '

KpnTeplm BBICTABJICHUS OUECHKH CTYACHTY HA 3a4Y€Te
(OI.IGHO‘IHBI@ CpeacTBa: BbIIIOJIHCHUEC [TMCbMCHHBIX PAa3HOYPOBHCBBIX 3a/1a4 U SaﬂaHHﬁ)

OrneHka 1o
MIPOMEKYTOUHOU XapakTepruCTUKA KauyecTBa CPOPMUPOBAHHOCTHA KOMIICTCHIIHIMA
aTTecTaluu

CryneHT AeMOHCTpHUpYeT C(OPMUPOBAHHOCTh JUCLUIUIMHAPHBIX
KOMIIETEHIIM  HAa  MPOJBUHYTOM  YpOBHE:  OOHApyXHBaeT
BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TINIyOOKOoe 3HaHHE Y4yeOHOro
MmarepHaia, yMeeT TECHO YBS3bIBaTh TEOPUIO C IPAKTUKOM, CBOOOIHO
COpaBlIe€TCS C 3ajJadyaMHd, BOINPOCAaMHU U JPYTUMHU BUAAMH
NPUMEHEHUs 3HAHWM, NMpUYeM He 3aTPYAHSIETCS C OTBETOM IIpH
BUJIOM3MEHEHUM 3a/laHui, NPaBUIBLHO OOOCHOBBIBAET TPUHSATOE
pelieHue, BiaJeeT Pa3HOCTOPOHHMMH HAaBbIKAMU U INpUeMaMH
BBITIOJTHEHUSI TPAKTUYECKUX 3a/1ad.

«3a4TeHo» /
«OTIIMIHO

CtyneHT naeMOHCTpupyeT C(HOPMHUPOBAHHOCTD IUCIUTUITMHAPHBIX
«3a4TeEHO / KOMIIETCHIIMM Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHHS, YMEHHS
«XOpOLIO» OCBOCHBI, HO JOIMYCKAITCA HE3HAYHUTCIbHBIC OIHI/I6KI/I, HETOYHOCTH,
3aTPYAHCHUA NIPU aHAJIUTUYCCKHUX OICpaluiax, MEPEHOCEC 3HAHNU U
YMCHI/II\/’I Ha HOBBIC, HCCTAHAAPTHBIC CUTYallH.

CTyneHT AeMOHCTpUPYET C(HOPMUPOBAHHOCTH JUCIUIUIMHAPHBIX
KOMIIETCHIIMI Ha TIOPOTOBOM YpPOBHE: HMMEET 3HAHHS TOJBKO
OCHOBHOTO MarTepuajia, HO HE YCBOWJ €ro Jaerained, B XOJe
KOHTPOJIBHBIX MEPONPUITUN TOMYCKAIOTCS 3HAYUTENbHBIE OIINOKH,
HEJOCTAaTOYHO  TpaBUIbHBIE  (OPMYIUPOBKH,  HAPYIICHUS
JIOTUYECKOW TOCIIEOBATENbHOCTH B H3JIOKEHUU MPOrPAMMHOTO
Marepuana, HWCHBITBIBAET  3aTPyJHEHUS TPU  BBIIOJHEHUU
MPAKTUYECKUX padoT, MPU ONEPUPOBAHUM 3HAHUSMU M YMEHUSIMH
MIPU UX [EPEHOCE Ha HOBBIE CUTYAIIHH.

«3a4TeHo» /
«YIOBIETBOPUTEIHLHOY




CTy,HeHT ACMOHCTPHUPYET C(bOpMI/IpOBaHHOCTI) AUCHUILIMHAPHBIX
«HE 324TCHOY / KOMIIETECHIIMN Ha YPOBHE€ HHIKE IMOPOroBOr0: BBIABIISICTCSA ITOJTHOC
«HEYIOBJIETBOPUTEIHLHO) HJIN IPAKTHYCCKU ITOJIHOE OTCYTCTBHUC 3HAHHMI 3HAYUTEILHON YacTH
[IporpaMMHOro martc€puaiaa, CTYACHT OJOIIYCKACT CYIICCTBCHHBLIC
OIHI/I6KI/I, HCYBCPCHHO, C OOJIBIIIMMU 3aTPYAHCHUSAMU BBIIIOJIHACT
IMPAKTUYCCKUE pa6OTBI, YMCHHA U HABBIKHU HE C(i)OpMI/IpOBaHBI.

5. [IpuMepbI OLEHOYHBIX CPEICTB IJIsi MPOBEAeHUS TeKYIIeH aTTecTalun
5.1 KoutpoJbHble Bonpockl u 3ajianusi. Pa3ien
1. OcHOBBI CTpPOEHUS BelleCcTBA

Tema 1.1. CrtpoeHue aToMOB XMMHUYECKHUX D3JEMEHTOB M MPUPOJAa XMMHUUYECKOM CBS3U
ITpoBepsiembie pe3yibTaThl 00yuenus- JIP 02, JIP 04, MP 03, TP 02, ITP 09

1. Yto6sl 66110, ecniu Ob1 mpuHLun [aynu ne cobmonanca?

2. Uto Takoe mpoBai 3JIeKTpoHa?

3. UeM oTIMYarOTCs MOHATHS BaJEHTHOCTH M CTENIEHH OKHCIEHUS?

4. TloyeMy, B OTJIMYHME OT OOJIBIIMHCTBA DJJIEMCHTOB- HEMETAJUIOB, CaMbIe SIPKUC
MPEICTABUTEIM WX — TalOTeHbI- HE OOpa3ylT auIOTPONHBIX Moaudukaruii? Hammmmre
cTpykTypHble popmynsl BemectB: CO, CaFz, F2, O F2?

5. JlokaxxuTe, 94TO BCE THITHl XHMHYECKOU CBSI3U UMEIOT OOIIYIO TIPUPOTY?

Temal.2. Ilepuoanyecknii 3axkoH u Tadauua . U. MenaeseeBa
[Tpoepsiembie pe3ynbTaThl 00yuenus- JIP 01, JIP 04, MP 04, MP 06, I1P 03, ITP 08

1. [Toyemy Tak MOX0>KH CBOMCTBA JIAHTaHA U JAHTAHOMJIOB, aKTUHHS U AKTUHOUIOB?

2. KakoBa oOmiast ¢opMyna BBICHIETO THAPOKCHAA, COOTBETCTBYIOIIETo anemeHTaM VII
rpynnsl? KakoB ero xapakrep?

3. [Touemy BOmOpOH, B OTIAMYME OT BCEX [JPYIrUX OJIEMEHTOB, 3alHCHIBAIOT B
[Tepuoanueckoit Tabnue .M. MenaeneeBa ABak/bl.

4, [loyuemy »5neMeHTBHI TJIABHBIX MOATPYIII BTOPOrO U TPETHErO NEPHOJA HA3bIBAIOT
XUMUYECKUMH aHasoramu? B 4ém nposiBisercs aHanorus?

5. CocTaBbTe AMEKTPOHHYIO U rpaduueckyro GopMyny A XUMUYECKOTO IJIEMEHTa IMOJ
HOMepoMm 13.

Pa3nen 2. Xumnueckue peakuuu
Tema 2.1. Tunbl XUMHYECKHX peakuii
[Iposepsiembie pe3ynbTatsl o0yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPOS5, TIP0S, ITP06, TTP07,
I1P10, ITP11

1. laiiTe XapaKTepUCTHUKY PEaKIIMM CUHTE3a OKcuaa cepbrVI

2.B uéM nposBiA0TCS 0COOEHHOCTH peaKIvii 3aMeIIeHus] y OpraHMueCcKuX BEIecTB?

3. laiiTe XapaKTepUCTUKY PEAKIIMK METaHa C XJIOPOM IO BCEM MPH3HAKaM KJlacCu(uKanuu.

4.Paccuunraiite TemnoBoi 3¢ ekt peakunun okucienus 70 Kr azora B okcuj azota II.

5. PaccraBbTe KOA(QPUIMEHTH B YPABHEHUSX PEAKLIUH, YKQKUTE TUIT PEaKLUU:

a) FeClz + Cl2 — FeClz ;0) AI(OH)3 — Al203 + H20; B) FeClz + NaOH — NaCl + Fe(OH)3

6.IIpu coennnenun 18r amoMuHud ¢ kuciopoaoM Belaensercsa 547 k/[x remnorel. CocTaBbTe
TEPMOXUMHUYECKOE YpaBHEHUE peaKlun



Tema 2.2. DyIeKTPOJTUTHYECKAS JUCCOUMALMS U NOHHBII 00MeH
1.Kakue BemiecTBa OTHOCATCS K SJIEKTPOJIUTAM, a KAKUE K HEAJIEKTPOIUTamM?
2.3anonHuTe TaOIUIY

pH 2 12 7 8 5 13 4

(H"]

[OH"]

Tun cpegpl

3.CocTaBbTe MOJIEKYJISIpHbIE U MIOHHBIE YpaBHEHU peakiuil mexx 1y BeuiectBamu: a) KOH u
MgCl2
6) K2COsu HNOs3
4. HanumuTe MOJHBIE U COKpAILEHHBIE MOHHBIE YPABHEHUS! BO3MOJKHBIX PEAKLUNA MEXIy
IIOTIAPHO CIIMBAaEMbIMHU PACTBOPAMU COJIEN: HUTpAT cepedpa, kapOoHAT HATpUs, XJIOPUI KaJIbLUs,
docdar kanus
Pa3zgen 3. CTpoeHne U CBOiCTBA HEOPTaHNYECKNX BelIEeCTB

Tema 3.1. Knaccudgukanms, HOMEHK/JIATYPa U CTPOEHHE HEOPTAHMYECKUX BellecTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP(9, ITP0S, ITP09

1. Ha3oBure oO11ue Ki1acchl HEOPraHUYECKUX BEIIECTB

2. 3anumure CTPYKTYpHYIO GOPMYIy CEPHOM KHCIOThI

3. Kakue BbI 3HaeTe BelecTBa ¢ JBOMCTBeHHON ¢yHkImen?. [IpuBenure npumMepsl TaKux
BCIICCTB U IMOATBCPAUTEC TAKYIO IIBOI\/JICTBGHHOCTI) CBOMCTB YpaBHCHHUAMU COOTBCTCTBYIOIIUX
peakuuii

4. BpibepuTe OKCHU/IBI U3 CIEAYIOUINX BELIECTB

H,S0,4 503 Fezoa CO, HzSiOa CaC03 CaO cOo
SiOz NaOH A|(OH)3 Mn207 FeO 502 N20s Nazo
5. OtHecuTe Npupoay OKCUAOB. OTBETHI 3aMUIIUTE B TAOIUILY
Nazo SOz Kzo CuO Cr03 Mn207 SiOz N20s
Cao SOz P20s FeO MnO Al,O; BeO Fe,0s
OCHOBHble KMCNIOTHbIE amdoTepHble
6. Hekotopast kucnora comepxxut Boaopon (2,2%), uon (55,7%) u xucnopon (42,1%).
Ornpeaenurte NpoCTeHIIyto GopMyITy ITOM KUCTOTHI.
7. BrInucath U3 CMcKa BEIIECTB OKCH/IbI, OCHOBAHHMS, KMCIIOTHI , COJIM M Ha3BaTh uX: H2504

Cu(OH)2,K3P0QOg4, Ca0,
8. CoctaButh hopmyibl coeuHeHuit: a) okcuaa yraepoaa( 1) ,06) ruapokcuna menu (II), B)
XJIOPOBOJIOPOJHOM KHCIIOTHL, T) cynb(dara HaTpus

Tema 3.2. PU3UKO-XMMHUYECKHE CBOICTBA HEOPraHUYECKUX BellecTB



[TpoBepsiembie pe3ynbTarsl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, TTP03, TTP04, TTP06, ITP09

1. Hanwucate ypaBHEHHS XMMHUYECKHX PEaklni, a K OyKBaM T M J COCTaBUTh HOHHbBIE
(bopMmBI:
a) H2SO4 + Mg 6) Na2O + HBr B) H2SO3 + CaO r) CaCOs + HCI 1) AICI3 + AgNOz e)
Ba(OH). + SiO2

2. OcywectBuTb nepexoabl: Kanui — OKCWUA, Kanua — TUAPOKCUMA Kanna —
cynbdaT Kanua

3. 3apayva: CKonbKO Kr HaTpua notpebyeTca Ans peakuun B3anmogencTems ¢ 16
Kr cepbl, cogepxatien 25% npumecen, ecnu cxema peakumm: Na + S — NazS

4. CkonbKo Kr HaTpus notpebyeTca anga peakumm B3anmogencTteus ¢ 16 kr cepsbl,

copepxaten 25% npumecen, ecnum cxema peakuum: Na + S — NazS

Tema 3.3. UnenTU(UKAIMSA HEOPraHNYECKNX BelIeCTB
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO3, JIP07, MPO1, MPO03, TTP0S, ITP08, ITP09

1. Hanucatp xumuueckue opmMyJibl BEIIECTB, HAXOASIINXCS B TPEX KOJI0ax, €Ciu:
A. pacTBOp U3 NepBOI KOJIOBI OKpAILIMBAET IIaMs B JKEJITHIH, a U3 BTOPOil — B (pr0JIeTOBBIIH
L[BET;
B. npu HarpeBanuu obpasua u3 tperseil konosl ¢ NaOH nosiBuiics 3amnax aMmuaka,

C. npu npunuBanum pactBopa AgNO3 Bo Bcex oOpa3slax BBINAINA OCAJAKH OEJIOoro IBeTa,
npuyeM B 00pasiie U3 TPeThei KOOI 0CaA0K PACTBOPUIICS TP J100aBICHUN BOJIBL;

D. nmob6arnenue pactBopa BaCl2 criocoOCcTBOBaIO BBITIAEHUIO OCIIBIX 0CAIKOB B 00pasmax
U3 BTOPOH U TpeThel KoJb;

E. nmpunuBanme pactBopa HC1 npueno k 6ypHOMY BBIICIICHUIO Tra3a B 00pasiie U3 BTOPOM
KOJIOBI, TPUYEM ATOT T'a3 BbI3Ball momyTHeHHe pacTBopa Ca(OH)2.

OTBeT mNOATBEPAUTH YPABHEHMSIMM COOTBETCTBYIOIIMX PpEAaKIMH B MOJIEKYJISIDHOM U
MOJIEKYJISIPHO-UOHHOU (hopme.

2. OnpenienuTh, B KaKOW UMEHHO KOJI0€ COAEPIKUTCS KaKJJ0€ 3 YKa3aHHBIX BEIIECTB.

B dgerbipex konbax 0e3 3TUKETOK COJEP’KATCs PacTBOPHI CIENYIOIIMX BEIIECTB: COJISHOM
KHUCTIOTHI, XJopuaa 6apus, cynbdara kamusi, pochara kanus. Mcmnonb3ys JOMONTHUTEIHHO PACcTBOP
AgNOQOg, onpeennTh, B KaKOi UMEHHO KOJIOE COEPIKUTCS KakI0€ U3 yKazaHHBIX BemecTB. OTBET
HNOJATBEPAUTh YpPaBHEHUSAMU pEaKUUH B MOJEKYIIPHOH M MOJIEKYJIsIpHO-HOHHOM (opme. 3.
OnpenenuTb COCTaB COAECPKUMOIO BTOPOI U TpeThel MpoOUpOK

B nsaTe mpobupok, copepikanmx pacTBopbl xyopuaoB kanus, meau (1), 6apus, amoMunus u
xenesa (I11), mob6asumm pactBop NaOH. Yka3are, B Kakux UMEHHO TPOOUPKAX HAXOIWIHCH TaHHBIC
COJIM, €CJIM B IEPBOM MpOOUpPKE BBINAN 0CaI0K OEJI0ro 1{BETa, B YETBEPTOM — rojy0oro 1BeTa, B IATOH
— Oyporo 1BeTa, a BO BTOpOH M TpeThel ocajika He 00pa3oBayiock. [Ipu moMorm Kakoro peareHra
MOYKHO OIpEIEIUTh COCTaB COJACPKHMOTO BTOPOM M TpeTbel mpooupok? OTBET MOATBEPAUTH
YpaBHEHUSMHU COOTBETCTBYIOIINUX PEAKIM B MOJIEKYJISIPHOM M MOJIEKYJIIPHOMOHHOM (opMe.

4. Yxa3aTh, B KaKOW IMEHHO MPOOUPKE HAXOAUTCS Kaxaasi COJb

B nate npobupok, coaepxkamux pactBopsl cyiabdaroB Hatpus, mapranua (II), megu (II),
amromuHus U xpoma (I1I), nob6asunu pactBop NaOH. YkazaTh, B Kakoil IMEHHO MPOOUPKE HAXOJUTCS
Ka)/1asi CoJib, €CJIM B YETBEPTOM IMpoOUpKe BhINal 0CaJA0K royooro 1BeTa, B TPEThbel — CUHEBATO-
Ceporo IBeTa, B MEPBOM U MATOW MpoOUpKax — OeIoro 1BeTa, MpuYeM OCaJO0K B MATOH MPOOUpKe



pacTBopmiics npu nodarneHnn n30biTka NaOH, a Bo BTOpo#t mpoOupKe ocaaka He 00pa3oBaioCh.
OTBeT MOATBEPIUTH YPABHCHHUSIMH COOTBETCTBYIOIINX PEAKIIUNA B MOJCKYISIPHONH M MOJICKYJISIPHO-
HOHHOU (opMme.

Pa3nen 4. CTpoeHne U CBOMCTBA OPraHUYeCKUX BellleCTB

Temad.1. Knaccudukaius, CTpOeHHE 1 HOMEHKIIATypa OPTaHUYECKUX BEIIECTB
IIpoBepsiembie pe3yabTaThl o0yuenus- JIPO7, MP03, MP06, MP13, MP14, T1P02, IT1P03, T1P04,
ITP11, ITP12

Kakue BelecTBa Ha3pIBalOTCS OPraHUYECKUMU?

Ha xoHKpeTHBIX puMepax MOSACHUTE, YTO TAKOE U30Mepusi?

Uewm oTiinyaeTcst CTpYKTYpHasi U30MEPHS OT IIPOCTPAHCTBEHHON?

Uto noapazymeBan A. M. byTiiepoB 1oJi XuMHUYE€CKUM CTPOCHHEM BelllecTBa?

ok~ wpd e

HazoBure kucnopogocozaepxamue (yHKIuoHanbHele rpynnsl. [Ipusenute
IIPUMEPBI COETUHEHUH, COAEPKAIIUX 3TU IPYIIIIHI.
6. IlpuBenuTe mpuMep a30TcoAEpIKAILEro aluKINYeckoro coeauHenus. Hanummre
€ro CTPYKTYpHYIO (GopMyITy.
7. Hanummumre  cTpykTypHBIE (DOPMYNIBI COCIUHEHUH, HA3BaHUS KOTOPBIX: a)
IIpoIIeH; 0)
NEHTHUH-1; B)2-METWINIEHTaH; I') IpoNaHalb; ) NIEHTHH-2; €) IPOIlaHOBas KUCJIOTa

Tema 4.2. CBoiicTBa OPraHMYECKUX COCTUHEHUMN
[TpoBepsiembie pe3ynbTathl 00yuenus- JIP0S, MP02, MP03, MP15, I1PO1, ITP06, ITP10, TTP11, ITP12

1.  Pacumdpyiite cinenyromyro Lenouyky npespamieHuii. Hazosure coenunenus A, b, B:
3TaH
+ Cl>—»A + Na—b+ Br,—B

2.  Kakue coenuHeHHs MOTYT OBITh IMOJIy4€Hbl KaTaJUTUYECKHMM OKHCICHHEM METaHa B
pa3ianuHbIX ycnoBusax?. Hanuimure ypaBHEHHS COOTBETCTBYIOLINX PEAKIUI

3. IIpemnoxure crnocod moayyeHUs2-xjaopnponaHa wu3 1-xmoprponana. Hanwummre
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIUM.

4. Ilpennoxute crnocod OYMCTKM 3TaHa OT MpuMeced 3TwieHa. Hanumurte ypaBHEHUS
COOTBETCTBYIOIIUX PEAKLIUM.

5. IIpemnoxxuTe criocoObl MOTYYEHHUs alleTUIIeHA U3 HEOpraHnYeckux BemecTB. Hanumure
YpaBHEHHUS COOTBETCTBYIOIIMX PEAKIIHIA.

6.  Ilpu B3aumopeiicTBuu Oyramuena-1,3 ¢ OpoMOM BO3MOXXKHO OOpa3oBaHUE
pa3HbIX COEIUHEHUM, YTO 3TO 32 COETUHEHUS?

7. Kakue apoMaTHuecKue yrieBoA0pOaAbl MOTYT 00pa30BaThCs P €T HIPOLMKIN3AIIH H-
okTtaHa? Urto »TO 3a coeTMHEHNA?

8.  CocraBbTe YypaBHEHMs] pEaKIMH TOJy4eHHs] MeTwipopMmMuaTa —CI0XHOro 3dupa
METaHoJa U MypaBbUHOM KUCIIOTHL. B KakuX ycioBHUsX CI€NyeT NPOBOJUTH 3Ty peakLuto?

Tema 4.3. UnenTnukanus opraHnyecKux BelecTB, X 3Ha4YeHHe U IPUMEHEHHE B
OBITOBOH M MPOM3BOACTBEHHOM AeATEJHLHOCTH YeJ10BEeKA.
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, MPO1, MP03, MP0OS, MP13, MP14, TTP01, ITP07,



I1P09, ITP11, ITP12

1. B HameM pacnopsiKeHHH UMeeTCs ra30Basi ropesika u Habop peakTHBOB: 1) BOAHBIN pacTBOP
NaOH; 2) pas6aBnennas H2SO4;3) Boambiii pactBop Na2COs ;4) Bommbiii pactBop KMnO4
5)6pomHast Bosa; 6) BoaHbIi pacTBop CuSO4 ;7)aMMHuauHbIi pacTBOp OKCHIA cepedpa; 8)Boja.

B nByx mpobupkax cozepskarcs clieylolre BelecTna:

1 BapuaHT: a) OeH30iHas KUCI0Ta; 0) aHUIIUH 2

BapHaHT: a) TJII0K03a; 0)caxapo3a;

3 BapHaHT: a) TJIF0OK03a; 0) TIUIEPHUH.

4 BapuWaHT: a) YKCYCHasl KUCJIOTa; 0)3THIIOBBIN CIIUPT.

5 BapuaHT: a) hopmanuH; 6) STUIOBBINA CITUPT
C noMompi0 MUHUMAJIBHOTO 4YHCIAa peareHTOB (yKa3aHHbIX B Havajie paboThl) ONpeAenuTe
COJICPKUMOE KaXKA0H 13 MpoOHpoK. HanmummuTe ypaBHEHHSI COOTBETCTBYIOIINX PEAKIIHA.

Pa3nen. 5. Kunerudyeckne u TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA
XHMHYECKHX peaKIuid.

Tema 5.1. CKOpoCTb XUMHUYECKHUX peaklMil. XUMHUUYECKOE PAaBHOBECHE.
[TpoBepsiemsbie pe3ynbsTaThl 00yuenus- JIP02, JIP 03, JIP 08, MP0O1, MP02, MP03, MP06, MP07,
MP15, TTP08, ITP09
1. Kakyro BelnYnHY Ha3bIBAIOT TEMIEPATYPHBIM KO3 puimenrom?
2. Kakue BemiecTBa Ha3bIBalOTCA KaTaIM3aTOpPaMU?
3. Kaxk HazbIBaroTcsi OMOJI0THYECKHUE KaTaau3aTophl?

4. Bo cKonbKo pa3 n3aMeHuTcs CKOpoCTb peakumn 2A + B—A2B, eciu
KOHIOCHTPAIHUIO BCIICCTBA A YBCJIUYHUTD B 2 pas3a, a KOHICHTPAlIHUIO BEIICCTBA B YMCHBIIUTDH
B 2 paza?

5. Iloyemy ckoponopTsmuecs MPOLYKThI XPaHAT B XOJIOAUIBHUKE?

6. Ilouemy Ha MyKOMOJIBHBIX 3aBOJIaX NHOTJA MPOUCXOAAT B3PbIBbI?

7. Tlouemy >kuIKkuil OEH3UH U ATAHOJ TOPSAT CIIOKOMHO, a Mapbl 3TUX BELIECTB B
CMECH C BO3JyXOM B3pbIBAtOTCA?

8. Kakwue peakunu Ha3bIBaIOTCS HEOOPATUMBIMU?

9. YTtO0 Ha3bIBAETCSI XUMUYECKUM PAaBHOBECHEM?

10. B kakyr CTOPOHY CMECTUTCS XMMHMUYECKOE paBHOBecHE cucTeMbl AB<«> A+B,
ecnu MOBBICHTH Temmeparypy Ha 30°C? TemmepaTyprble KO>(OHIHEHTH HPAMOH 1
00paTHON peakLuii COOTBETCTBEHHO PaBHbI 2 U 3.

11. B xakoM HampaBJICHUU CMECTHTCS XMMHUYECKOE paBHOBecue cucremsl 2CO +
2H2-CHa+ CO2, eciu KOHIIEHTpAIMH BCEX BELIECTB YMEHBIIUTD B 2 pa3a’

Pa3nes 6. PacTtBopsl

Tema 6.1. IlonsiTue 0 pacTBopax
[TpoBepsiembie pe3ynbTaThl 00yuenus- JIPO1, JIP02, JIPO3, JIPOS, JIP06, MP03, MP04, MP14,
I1P07, ITP10, ITP11

1. Kakoil pacTBOp Ha3bIBa€TCs HACHIIIEHHBIM, HEHACHIIIIEHHBIM?

2. Uto Ha3pIBaeTCS paCTBOPUMOCTHIO BelecTBa?

3. Uto Ha3BIBaeTCSI MAaCCOBOM J10JI€H pacTBOPEHHOTO BeIecTBa?

4. Kakas mocne1oBaTeIbHOCTh MPUTOTOBIICHUS pacTBOpa?



Pazgen 7. Xumus B ObITY M IPOM3BOJCTBEHHOM AeSITEJIbHOCTH YeJI0OBEKa
Tema 7.1. Xumus B ObITY U TPOU3BOACTBEHHOM JCITEILHOCTH YEJIOBEKA
ITpoBepsiembie pe3yiabTaThl 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP05, MPOS, MP17, MP18,
[1P02, TTPO6, ITP09, TTP11, ITP12
1. JlokaxuTe, 4TO 6€3 XUMUU HEMBICIHUM COBPEMEHHBIN OBIT UeIOBeKa.
2. Kakyro ponb urparot Butamunbl? Ka ux npumensts? Kak coxpaHsiTh BUTAMHUHBI B MUILE?
3. Yro takoe CMC? Kakue npeumyimiecTBa M HEIOCTaTKM HMMEIOT OHM IO CPAaBHEHUIO C
MbLIaMu?
4. Kakue yucTsmMEe U MOIOLIME CPEICTBAa Bbl UCHOJB3yeTe B ObITY? KakoBBI OCHOBBI HMX
Haubosee 6€301acCHOr0 NPUMEHEHUs?
5. Pacckaxxute 0 OBITOBBIX MECTUIMIAX, KOTOPHIC BBl MPUMEHSCTE JI0Ma, HA Jadye WIA Ha
npuycaaeOHoM ydactke. KakoBbl mpaBuiia uX 6€30MacHOTro NpuMeHeHus?
6. Xumus u kpacoTa (pojb XUMUU B KOCMETHKE).

5.2 Temsl pedpepaToB
1. Tumbl XUMUYECKOH CBS3H
3HaueHne pacCTBOPOB B JKU3HHU U TEXHUKE
YcTpaHeHue )KeCTKOCTH BOJIbI HA IPOMBILUICHHBIX MPEANPUATHIIX
Vcnonp3oBaHrne MUHEPATIBHBIX KACIOT Ha TPEANPHUATHIX PA3THYHOTO TPOQHIIs
[ToBapeHHast COJIb KAK XUMHUYECKOE CHIPhE
broTexHoNorus U reHHast UHXEHEPHUs — TEXHOJIOTHH
CoBpeMEeHHBIE METO/IbI 00€33apasKUBAHUSI BOJIBI
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3ammuTa 030HOBOT'O OKpaH OT XUMHNYCCKOI'O 3arpsA3HCHUSA

5.3 IlpuMepbI TECTOBBIX 3aTaHMI

BxoaHoii KOHTPOJIb.

IIpumeuanue. [IpenonaBarens onpeaenseT KOJINYECTBO BOIPOCOB U3 MPEIIOKEHHBIX.
BapuaHr nepsblii

1. DnexTpoHHas (opMyIia BHEIITHETO YHEPreTHUEeCKOTo YPoBHs atoma kpemuus 1) 3s23p?; 2)3s23p*;
3)4s24p?; 4)4s?4p*,
2. XuMuueckas cBsa3b B MoJieKysie NH3:
1) nonHas; 2)xoBalleHTHas MOJSPHAS; 3)MeTauInuecKas;4)KoBaleHTHas HeTOJIsIpHas.
3. Hawuboree sipko BbIpakeHHbIC HEMETAJUIMYECKUE CBOWCTBA TposiBisiet: 1) Si; 2)C; 3)Sn;
4)Ge.
4. Oxcupsl pocdopa (V) 1 IUHKA SABISIOTCS COOTBETCTBEHHO:
1)KHUCIOTHBIM W OCHOBHBIM; 2)OCHOBHBIM U KHCJIOTHBIM; 3)KHUCIOTHBIM M aM(OTEpPHBIM;
4)OCHOBHBIM ¥ OCHOBHBIM.
5. K peakiusam 3aMeIIeHnss OTHOCUTCS PEaKIIHs:
1)2Na + O2 = 2Na202; 2)CaCO3 = CaO + CO27; 3)NaOH + HCI = NaCI + H20; 4)Zn +
H2SO4 = ZnSO4 + Hat
6. BemecTBa, KOTOpBIE PU TUCCOLMALINN 00Pa3yIOT B KAU€CTBE AHHOHOB TOJIBKO THIPOKCHI-UOHBI,
SIBIISTFOTCSL:
1)kucnoTamu; 2)CpeTHUMU COJISIMH; 3 )IIenodamu; 4 )KUCITBIMHA COJISIMHU.



7. Cymma xoadduimenToB mnepes GopMynamMu HEIJIEKTPOIMTOB B ypaBHEHWUHM peakiuu Fe +
2HCI(p-p) =FeCl2 + H21 paBHa: 1)2; 2)3; 3)4; 4)5.
8. Cymwmpbl Bcex KO (UIIMEHTOB B TIOJTHOM M COKPAIIEHHOM MOHHBIX YPaBHCHHSX PEAKITUU MEXKTY
pacTBopamH cyib(hara HaTpus U Xyopuaa oapus paBusl: 1) 11 u3;2)11u5;3)9u3;4)9us.
9. CokpalieHHOE HOHHOE ypaBHeHMe peaknuum Mg?" + 20H" =Mg(OH)2| cooTtBeTcTBYET
B3aMMOENCTBUIO:
1)pacTBOpa cOIM MarHus co LIEN0YbIO;
2)HEepacTBOPUMOM COJIM MarHus CO LIEJNI0YbIO;
3)pacTBOpa COJIM MarHusi C HEPACTBOPUMBIM OCHOBAHUEM;
4)HepacTBOPUMON COJIM MarHus ¢ HEPACTBOPUMBIM OCHOBAHHUEM.
10. Peakiiust HOHHOTO OOMEHA MJIET A0 KOHIIA B pe3yJbTaTe BBIICICHUS ra3a MpH B3auMOJCHCTBUN:
1) Cu(OH)2 ¢ H2S04; 2)KOH ¢ Zn(NO3)2; 3)Ca(HCO3). ¢ HCI; 4)Na,CO3 ¢ CaCl..
11.B cxeme npeBpalieHuit
1 2 3 4
N2——NH3—— NH4Cl—— NH3——N2
MOBBILICHHAS TEMIIEpATypa HEOOXOANMA /IJIsl IPOBEICHUS PEaAKIIHIA:
1)1,2,3; 2)1,3,4; 3)1,2,4; 4) 2,3,4. 12. KapOoHAT - HOHBI MOXXHO OOHAPYKUTh
BOJIHBIM PacTBOPOM:
1)xs0poBOIOpOAA; 2)xnopuaa HaTpusi;  3)TUIPOKCHUIA HATPUS, 4)cynbara
aMMOHHSI.
13.C HanMeHbIIIel CKOPOCTHIO MMPU KOMHATHON TeMIepaType MPOTEKaeT peaKius
1)Fe u O2; 2)CaCO3z u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSO4(p-p) u NaOH(p- p).
14. XuMH4YECKOE PaBHOBECHE B CUCTEME
FeO(t) +H2(r)«> Fe(T) + H20(r) — Q cMecHuThCs B CTOPOHY MPOAYKTA PEAKIHK TPH:
1)roBBIIIEHUH 1aBNIeHUS; 2)TOBBIIICHUH TEMIIEPATyphl; 3 )TOHMKEHUU 1aBIICHUS;
4)1CTIONb30BaHUN KaTaJau3aTopa.
15. Cynb¢aT Kanablis OTHOCUTHCS K KI1accy:
1)okcumoB; 2)ocHoBaHuM; 3)coei; 4)KUCTIOT.
16. Kak m3mensiercst panuyc atoma B psiay Li — Na —K?
1)He wu3MeHsieTcs; 2)cHayajla YBEJIUYMBAETCA, IIOTOM YMEHBIIAETCs; 3)yMEHBIIAETCS;
4)yBenu4uBaeTCsl.
17.Kakoil w3 MeTalsloB HE pearupyeT ¢ BOAHBIM pacTBopoM cynbdara memu (II): 1) >kemneso;
2)cepebpo;  3)0I0BO; 4)HaTpuUid.
18.1Ipu B3auMoAENCTBUM C HEMETAJUIAMU METAJIJIbl IPOSBIISAIOT CBOMCTBA!
l)okucnutensHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIC; 4)OCHOBHEIE.
19. ®opmyrna BemniecTBa, 0003HAUEHHOTO «X)» B CXeM€ MPEeBPaICHUI:
P — X —H3POs4,
1)PH3; 2)CasPz; 3)P20s; 4)PCls.
20. Docdat KaabIusg MOXKHO MOJTYYUTh PEaKIne HOHHOTO 0OMEHa MPY B3aUMOICHCTBUH:
1)kanpuwms ¢ pocopHOIl KUCTOTOM; 2)oKCHaa KanbIus ¢ okcuaom docdopa(V);
3) cynbdara kanpius ¢ pocopHoit KucaoToi; 4)docdarta HATPUS C XJTOPUIOM KaTbITHU.
21.CpipbeM AJis OJTyYEHUsI KUCIOPO/ia B IPOMBILIIEHHOCTH CITYXKUT:
1) 6epronerona coinb KCIO3; 2)nepmanranar kanust KMnOs; 3)Bo3nyx; 4)nepokcu Bogopoa
H20o.
22.Ompenenute MacCcoBYIO JIOJIHO Jkefe3a B okcue xkemnesa(lll):



1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy Maccoii 1,6r coxxrau B kuciopoae. Onpenenure oobeM okcuaa cepsi(1V), n3mepeHHsbIi Tpu
HOPMAaJIbHBIX YCIIOBUSIX, KOTOPBIM oOpa3oBaics npu stom: 1) 11,2m; 2)1,1251; 3)1125; 4)0,11257.

24.OnipeieniuTe MacCOBYIO JIOJIO caxapa B pacTBOpe, MoJydyeHHOM pactBopeHueM 10r caxapa B 190r
Boael? 1)0,5; 2)0,1; 3)0,05; 4)2.

OtBernl BxogHo# KOHTPOJb 0 xuMuu 1 Kypc BapuanT nepsblii

Ne 1 2 3 4 5 6 7 8 9 10 11 12
BOIIpOCa

OtBer 1 2 2 3 4 3 1 1 1 3 2 1
Ne 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
BOIIpOCa

OtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHoi koHTpoOJb M0 xXumMuu 1 kypc BapunanT Bropoii

1. Dnextponnas dopmyna atoma 1522s?2p°3s23p?. Xumuueckuii cumMBos 1 hopMya BOAOPOIHOTO
COEIMHEHUS ITOTO DJIEMEHTA:
1) Cu CHg; 2)Si u SiHs; 3)O u H20; 4) S u HoS.
2. XuMHuecKkas CBA3b B OKCHJIC JIUTHUSA:
1) wuvoHHas; 2)KOBaJieHTHas MOJSApHAas;  3)MeTaiMueckas;  4)KoBaJeHTHas
HeMnoJsIpHasl.
3. B manbIx nepuojax mepuogudeckoil CUCTEMbl XUMUYECKHX JJIEMEHTOB C YBEIHMYECHUEM 3apsiaa
A71ep panychbl aTOMOB:
1) yBeNMUUBAIOTCSA; 2)U3MEHSAIOTCS TMEPUOAUYECKH; 3)yMEHbIIAITCS; 4)He
U3MEHSIFOTCS.
4. ©opMysbl OCHOBHOTO M KMCJIIOTHOT'O OKCHI0B COOTBETCTBEHHO:
1) FeO u BeO; 2)CaO u CrOs3; 3)P20s5 u CO2; 4)SO3 u CaO.
5. Koag¢unuent nepen popmysioil BOCCTAaHOBUTEINS B YPaBHEHUH PEAKLIUU TOPEHHs AIFOMUHUS B
KHCIIOpOJIE:
11, 2)2; 3)3; 44
6. BemecTBa, KOTOpBIE MPU TUCCOLUAIIMN O0Pa3yIOT TOJBKO KATHOHBI METaJlIa M THAPOKCU-HOHBI,
ABIISIOTCS:
1) xwucmotamu; 2)COJISIMHU; 3)menouamu; 4)amOOTEPHBIMH THIPOKCHIAMH.
7. Jlamnouka mnpuOopa 7S UCHBITAaHUS BEUIECTB Ha 3JEKTPOINPOBOAHOCTh 3arOPUTHCS MpHU
MOTPYKEHHUH 3JIEKTPOOB B:
1) comsHylo KHCIOTY; 2)xjopua kamus (kpuct.); 3)okcun keneza(Ill);
4)IMCTUITUPOBAHHYIO BOY.
8. CymmbI Bcex K03(h(DUIIMEHTOB B MOJHOM U COKPAIIEHHOM MOHHOM YPAaBHEHUSIX PEaKIMi MeX1y
pacTBOpaMu Cyib(dara IMHKA U HUTpaTa Oapusi paBHBI:
1) 9u4; 2)10wu3; 3)12u4;4)12 u 3.
9. COKpalieHHOE HOHHOE ypaBHEHHE  PEaKIHH: Ca?* + S04 = (aSOs4
COOTBETCTBYET B3aMMOJECICTBHUIO B PaCTBOPE:
1) CaClz ¢ BaSOqs; 2)CaClz ¢ NazSO4; 3)Ca ¢ NaxS04; 4)CaCOs ¢ H2SOa.
10.Ocanox obpazyercs Ipu B3auMOJEHCTBUN pacTBOPOB XJopuaa xxkeneza(ll) u:
1) runapoxcunia HaTpus; 2)cynbdaTa HaTpus; 3)ConstHON KucnoThl; 4)auTtpata meau(Il).



11.TTpu KOMHaATHOM TemriepaTtype OyayT B3auMOICHCTBOBATH:

1) N2 u Hz; 2)N2 u Oz; 3)Zn u H20; 4)Na u H20.

12.CocraB coiu(NH4)2SO4 MOXHO yCTaHOBHTB, WMCIOJB3YS JBa PAacTBOpPa, COIACPIKAIIAE HOHBI:
1)OH™ n Ba?*; 2)OH" u H*; 3)CI- n Cu?*; 4)COs* u Ba®".

13.C HanboibIIeH CKOPOCTHIO MPU KOMHATHOM Temmeparype mporekaeT peakmus Mexay: 1) HCI
(1%p-p) u AgNO3 (1%p-p); 2)HCI (1%p-p) u CaCOs; 3)HCI (5%p-p) u Zn; 4)HCI (5%p-p) u
Mg.

14. Xumuueckoe paBHoBecue B cucreme: CO2(r) +C(T) «<2CO(r) 173 kX cmellaeTca B
CTOPOHY NPOAYKTa peakLmu npu:

1) n[OBBbILIEHWM  JaBJEHUS;  2)HOBBILIEHMM  TEMIEPATypbl;  3)IOHUKEHHUH
TeMIlepaTypbl; 4)UCIOIB30BaHUN KaTalu3aTopa.
15.T'uapoKcua Kablius OTHOCUTBCS K Kiaccy:
1) OKCHIOB; 2)ocHOBaHHUM; 3)CoeH; 4)KUCIIOT.

16.Kak M3MEHSIIOTCSI KUCJIOTHBIC CBOMCTBA BBICIINX OKCHJIOB ClieBa HanpaBo B psay Al-Si-P? 1) ue

U3MEHAIOTCS;  2)CHayaja  yBEJIMYMBAIOTCA, [OTOM  YMEHBINAIOTCS;  3)yMEHBLIAOTCS;

4)yBeIMUMBAIOTCSL.
17.Kakoif U3 METa/uIOB HE pearupyer ¢ BOJAHBIM pacTBopoM cyibdarta memu (II): 1) xeneso;
2)30J10TO; 3)onoBo; 4)HaTpHid.

18.1Tpu B3auMoIeHiCTBUU C METAJUIAMU HEMETAJJIbI IPOSIBIISIIOT CBOWCTBA:
l)okucnurenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTEIbHBIE; 4)OCHOBHBIE.
19. ®opmyra BemecTBa, 0003HAYEHHOTO «X)» B CXEME MPEBPALICHUN:
+H, + HCI FeO
> X —FeClz
1) Fex0s; 2)FeCly; 3)Fe; 4)Fe(OH)2. 20. T'uapokcu nuHKa 00pasyercst mpu
B3alMOJECICTBUM:
1) okcuaa IMHKA C BOJAOH; 2)OKCHAa IMHKA C TMAPOKCUIOM HaTpus; 3)XJopHJa LUHKA C
ruapokcuaoM meau(ll); 4)xnopuna nuHKa(p-p) ¢ THAPOKCUIOM HATPUSI(P-P).
21.B npOMBINUIEHHOCTH CEPHYIO KHCIIOTY MOIY4aroT MOIJIOMIEHUEM:
1) SOz Bon10i#1; 2)SO3 pacTBOpOM cepHOI KHCIOTHI; 3)SO2 BOIONM; 4)SO> pacTBOpomM
CEpPHOM KUCJIOTBHI.
22.Omnpenenure MaccoByro o0 Mean B okcuae meau(1l): 1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca ra3000pa3HOro BOJIOpOJia, KOTOPBIA BBIJEIUTCS NMPU PAaCTBOPEHUHU 4,5 TI' aTlOMUHHS B
COJIIHOM KMCJIOTE COCTABUT:
1) 0,2r;  2)0,3r;  3)0,4r; 4)0,5r.
24.OnpenenuTe MacCOBYIO JIOJIIO COJIM B pacTBOpE, MOaydyeHHOM pacTBopeHueM 20r coiu B 140r
BOJIBI?
1)0,05; 2)0,125;  3)0,25; 4)0,30.
OTtBerbl BxoaHo# KOHTPOJIb 0 XuMuHu 1 Kype BapuanT Bropoi

No 1 2 3 4 5 6 7 8 9 10 11 | 12
BOTIpOCa
OtBer 4 1 3 4 4 3 1 2 2 1 4 1
Ne 13 14 15 16 17 18 19 | 20 21 22 23 | 24
BOTIpOCa
OTBeT 1 2 2 4 2 1 3 4 2 1 4 2

5.4. 3ajanust NpaKTHYECKUX PadoT



Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA

IpakTnyeckas padora Nel. «CocraieHne XumMudeckux (HOpMyJI IByXaTOMHBIX COSINHEHUH (OKCHIIOB,
Cy/b(GHUI0B, TUAPUIOB U T.I1.) U IPYTUX HEOPTAaHUYECKUX COCAMHEHUI OTIEIBbHBIX KIIACCOB C MCIOIb30BaHUE

XUMHYCCKON CHMBOJIMKM W Ha3BaHUN COCAMHCHUH 10 TPUBUAIBHONW HOMEHKJIATYPE U MEXKIYyHAPOIHOH
TUPACH».

].le.]'lb: COBCpHIeHCTBOBaHI/IC yMeHI/IfI COCTaBJIAThb q)OpMyJ'II)I 61/IHapHBIX COCHHHGHHﬁ, Ha3bIBaTh HX,

3aKPCNUTh NOHATUA KCTCTICHb OKUCJICHUA, (<6I/IHapHI)Ie COCIVHCHUS, 321}13]-[1/[6 1.

Bapmuant 1 Bapuanr 2
1. Ompenenure CTEMEHH OKHCICHUS aTOMOB 1. OmpenenuTe CTENCHW OKHUCICHHUS AaTOMOB
3JIEMEHTOB B COCTMHEHUSIX, (POPMYITBI KOTOPBIX XUMHYECKUX 3JIEMEHTOB B COCTMHECHUSX, HOPMYITBI
Si0O2, Nay0O, K3S, LiBr. IlpuBeaure Ha3BaHUSL kotopsix H20, AICls, N2Os, NasP.

Ka)KIOTO U3 BEIECTB.

2. Kakas u3 cnenyromux ¢opmyn coorBercTByeT | 2. Bribepute dopmyny okcuma mapranma (IV):
okcupy aszora (II): MnO, Mn,07, MnF4, MnOs.

NO, N20s, NO2, N2O?

3. Hanmmue popmyInbl BemecTs: 3. Hanmmute GopMyIbl BEmECTB: a) OKCHIA MEIn

II); 6 :
a) oxcupa cepsl (IV) 6) oxcuna cepsi (VI). (II); 6) oxcuna HaTpus

3aganmne 2. CoctaBuTh hopMyay OMHAPHOTO COCIMHEHUS aAJTFOMUHHUS C YIIIepooM. 3agaHue
3. Haspars BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenenb okuciaeHus xiopa B coequaennn Cl20. BoiBoa

no padore.

IpakTuyeckoe 3aHsaTHeNe2.XapaKTepUCTUKA DJIEMEHTA MO €r0 IMOJOKEHUIO B MEPUOIUYECKON
cucreme /.M. MenneneeBa

I_Ie.m): XapaKTemeBaTL XUMHUYECKHUE DJJIEMEHTBI B COOTBCTCTBHHM C HUX IIOJOXCHUEM B
MIEPUOIUYECKON CHCTEME XUMUYECKUX 1eMeHTOB /[.1. MenaeneeBa no miany.

ILnan XAPaAKTEPUCTUKH IJIEMEHTA

1) Ha3zBaHue s5eMeHTa;
2)XUMUYECKU CUMBOI;
3)IlopsinkoBBIil HOMED;

4) ATOMHas Macca;

5)Homep nepuona;

6) Homep rpymnmnsl, BUJ OATPYIIIBL;
7)3apsn siipa aToma;

8)Uuciio IpOTOHOB U HEUTPOHOB;
9)O0111e€ YnCII0 IEKTPOHOB;
10)2nexTponHas popmyina;

11) Metainn uiam HeMeTall,

12) Beicunii OKCHU/I, €ro XapakTep;
13)Bonopoanoe coenuHeHNE (€CIIN €CTh);



14)['mapokcu, €ro Ha3BaHUE U XapaKTep;
15)YBennuenue paguyca atoma (B mepuoje U A-rpyrine)

BapuanTl. [laTe XapakTepuUCTHUKY 3JIEMEHTOB C MOPSIKOBBIMU HOMepamu 13,21 Bapuant
2. JlaTh XapakTepUCTUKY SJIEMEHTOB C TIOPSAIKOBEIMH HOMepamu 15,23

Bapuanrt 3. [late xapakTe€pHUCTUKY 3JIEMEHTOB C MOPAAKOBBIMU HOMepaMul7, 25

Pa3zgea 2. Xumuuyeckue peakumu

IpakTuyeckoe 3ansiTHe Ne 3«TUIbI XUMHUCCKUX PEAKIHII.

Henwb: KnaccuduiupoBaTh peakiuyd IO CICAYIOIIMM IPU3HAKAM: YHCIY M COCTaBY HCXOIHBIX
BCIIECTB M TMPOJYKTOB PEAKIIUH, M3MCHEHHUIO CTCICHCH OKHCIICHUS XHMHUYCCKHUX 3JIEMEHTOB,
00paTHMOCTH TpoIiecca, YIaCTHIO KaTalnu3aTopa, TerioBomy 3¢ dexkry Bapuanr 1.

1) H2 + N2 <==>NH3 + Q

2) Al + Fe203 —> AI203 + Fe + Q

3) CaC03 ->Ca0 +C0O2 - Q

4) NaOH + H2504 -> Na2S04 + H20 + Q

BapuanTt2.

1) KCIO3 —>KCI + 02 - Q;

2) N2 + 02 <NO - Q;

3) Cu(NO3)2 + KOH —» Cu(OH)2 + KNO3; 4) Fe + H2SO4 —> FeSO4 + H2 + Q Bapuanr 3.

1) FeCI3 + AgNO3—> AgCI + Fe(NO3)3;

2)Si02 +C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2 + 02 —>S03+Q

IMpakTuyeckoe 3ausitue Ned. «Pacuérpl 10 ypaBHEHUSIM XUMHIECKHUX PEAKIHI C UCTIOIh30BAHHEM MACCHI,
00BbEMa (HOPMaJIbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA BEIICCTBAY.

Henb: O3HaKOMHUTHCA C OCHOBHBIMHU 3aKOHAMHU XUMHH M HAYYUTHCSA C MX MIOMOIIBIO PEIIaTh 3JI€MEHTapHbIe
pacdeTHbIE 3aJa4u.

OO6opynoBaHme: KaIbKyIATOPHI; MEPUOIUYECKas cucTeMa xuMudeckux snemeHToB /.M. Menneneesa,
Tabnuna «OCHOBHBIE XUMHUYECKHE (POPMYIIBI»;

Bapuanr 1.

1. [Tonp3ysiCh 3HAYEHUSIMU ATOMHBIX BECOB 2JIEMEHTOB U3 [lepuoandeckoil TaOIuIbl, pacCuuTanTe
MOJISIpHYIO Maccy (r/moins) i caenyromux BemiectB: NaF, N2, NaOH, SO2, Ca3(P04)2
.CKOJIbKO MOJIEKYJT COIEPKUTCS B 1 MOJIe KaKIOTO U3 ITUX BEIIECTB?

2. CKOJIBKO MOJIeH KHuciiopoaa conepxurces B 128 T kuciopoaa?

3. IIpu rpo3oBbIX paspsaax B arMocdepe MPOUCXOAUT cienyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOIbKO MOJIEH KUCIOpoJa MOTpeOyeTcs A MOJHOTO MpeBpamieHus 1
Mot azora B NO2? Ckonpko 310 Oyner rpammoB kuciopoga? Ckoibko rpammoB NO2
obpasyercs? Bapuanr 2.

1. B crakan Haymu 180 1 Boabl. CKOIBKO MOJIEKYJ BOAbI B cTakaHe? Ckosbko 3T0 mojieid H20?

2. Berauciante Maccy BeIIecTBa, COOTBETCTBYIONTYIO 6 MOJIb aTOMOB CEPHI.

3. B maccaxxupckuii camosieT mepea HadaioM pedica morpy3mwin 200 Kr mpoaykToB (Macca 0e3
ynakoBku). Kak wu3MeHunacr macca aBuanaiiHepa IOcjie TOro, Kak B TOJIETE€ Maccaxupam
MIPEIOKIITA 00 U BCE MPOAYKTHI OBLITN CHEACHBI?
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Bapuanr 3.

1. KpacHsbrit mopomok Menu (6,4 r) cMemand ¢ JKEeIThIM MOPOImKOM cephl (3,2 T) U Harpenim.
ITonmy4ymny 4epHBIN MOPOLIOK, HE COACPKAIUN KPACHBIX KPYIIMHOK MEIU W KEJITOrO IOPOIIKa
cepbl. KakoBa macca mosiydeHHOTo uepHoro nopoiuka? Hanuiure ypaBHeHHE peakiun

2. Kakoit 00beM 1pu HOpMaJIbHBIX YCJIOBHSIX (H.y.) 3aHMUMArOT 56 T ra3000pa3Horo azora?

3. Ilpu rpo30BBIX pa3psnax B aTMocdepe MPOUCXOAUT cienyromas peakius: N2 + 02 = NO2.
VYpasusiite peaknuro. CKOIBKO MOJIeH KHCIOpoa MOTpedyeTcs IS MOJTHOTO MpeBpaiieHus |
mosiss azora B NO2? Ckonpko 310 Oyner rpammoB kuciopona? Ckoiabko rpamMMoB NO2
obpasyercs?

IIpakTHyeckoe 3ansaTueNe S.

Hesn. Ha mnpaktuke yOemuTbcs B CYHIECTBOBAaHMM THJPOJIM33; COBEPILICHCTBOBATH YMEHHS
HaOJII0aTh XMMUYECKHUE SIBJICHMS; OOBACHATH HAOJIOJacMble SIBICHUS M PE3yJbTaThl OIIBITOB;
pemaTh Ka4eCTBEHHBIE 3a7aui; COCTABIIATh YPABHEHHSI XMMHUECKUX PEaKIMii HMOHHOTO OOMEHa ¢
y4acTUEM HEOPraHUYECKUX BEILECTB.

Bomnpocsl 1J191 1onycka Kk J1adopaTtopHoii padore

1. Chopmynupyiite 1enb MIAHUPYEMOTO IKCIIEPUMEHTA;

2. O0bsacHUTE, KaKOH MpoIlecc HAa3bIBAIOT TUPOIN30M, KaKoi OH ObIBaeT?;
3. KakoBa pons runpoiusa B npupose?
4

.O6’J§>HCHI/IT6, KakKue CyHmeCTBYIOT CII0COOBI A0Ka3aTejibCTBa CYILICCTBOBAHUS T'HAPOJIN3a
HCOPIraHUYCCKUX U OPraHNYCCKHUX BCUICCTB,

ol

. O6’J§>HCHI/IT6, KaK COCTaBJISICTCA YPABHCHUC ' APOJIN3a,

(o2}

. O0BsicHuTe, uTo Takoe pH? Kak 3aBUCHT JaHHBINM TTOKa3aTellb OT KUCIOTHOCTH WM OCHOBHOCTH
Cpenbl pacTBOpa;

7. OOBSICHUTE XO]T BHITIOJIHEHHSI DKCIIEPUMEHTA IO PEIICHUIO0 Ka4eCTBEHHBIX 33]1a4;

8. [lepeunciiiTe OCHOBHBIC AaCIEKTHl COOJIIOJICHUS TEXHUKH O€30MacHOCTH TMpu padboTe ¢

arpecCUBHBIMU peareHTamMu (TUAPOKCUI HATPHUS).

OobopynoBanue u nmocyaa PeakTuBbl
1. CrexnsiHHBIE TPOOHPKHU 1. PactBop NaOH
2. lItaTuB ans mpoOUpoK 2. PactBop Na2SO4

3. PactBop AICI3
4. PactBop Na2CO3
5. PactBop Cu(OH)2

6. KnciaoTHO-0CHOBHBINM MHIUKATOP

AJ'[FOpHTM MpoOBE€ACHUA OIBLITA Nel BOl'lpOCbI H 3aJaHudA

3amanne Ne 1. B t1pex mnpobupkax mon | 1. JlaTh 0ObsCHEHHE MPOBEACHHBIM OIBITAM.
HOMEpaMU HaXOASTCSA pacTBOPHI Tpex cosiei: | 2. CoCTaBUTh  ypaBHEHHS  peakiui,
XJIOpUJa allOMUHUS, Ccynb(ara HaTpus, | MPOTEKAIOIIUX B TPOOHPKE B MOJIEKYISIPHOM
KapOoHaTa HaTpus. He monp3ysck ApyruMu | ¥ HOHHOM BHJIaX.

peakTUBaMH, OMpEJEINTE COCTaB KaKIOu
MIPOOHPKH.

lA.nropnTM NpoBeeHNs onbITa Ne 2 Bonpocel u 3aganust




3aganue Ne 2. Yro mpousolger, eciau
OXJIaJIUTh PAcTBOpP KapOOHATa HATPHUS WIH
nobaBuTh K HeMy ruapokcun Harpusa? 1.1.
Hamute B mnpoOupky 1-2 wmm pactBopa
kapOoHaTa HaTpud. 1.2. OmycTuTh TPOOHPKY
B CTakaH C OYEHb XOJOJHOW BOJOM WU
caerom. 1.3. IIpoBeputs cpeny pacTtBopa mpu
MTOMOIIN KUCIIOTHO-OCHOBHOTO HWHAWKATOpA.
1.4. lo6aBuTH K pacTBOPY

1.Kakoit uHAMKATOp Jy4Ille UCTIONb30BATh AJIs
OTIpeIeTICHIS Cpebl pacTBopa? 2.

COCTaBUTH COOTBETCTBYIOIIHE YPaBHEHUS
XUMHYECKAX PEaKIHH, B MOJIEKYJSIPHOM H
HOHHOM BHZaX.

KapOOHaTa HATPUs TUIAPOKCHU HATPHS.

AJTOpPUTM NpoBeeHNs onbITa Ne 3

Bonpocs! u 3aganus

3aganue Ne 3. IIpobmemusnii onwiT. 1.1. B
OIIHy TPOOWPKY C pacTBOPOM CyibdaTa
venu (II) mpumuTh pacTBOp THIpOKCHIA
Hatpusa. 1.2. Bo BTOpyro mnpoOupKy c
pactBopom cynbdara meau (II) mpunuth
pactBop kap6onarta Hatpus. 1.3. CpaBHUTH
nBeT oOpa3ymomuxcs ocaakoB. 1.4
OOpaTuTh BHUMaHUE Ha BBIJEIICHHUE Tra3a B
omHOW W3 mpobupok. 1.5. OmpenenuTs,
OTKYyZla MOET BBIACIATHCS 3TOT rasz? 1.6.
IIpoBeputh KayeCTBEHHBIM COCTaB Trasa
ropsmed  ayuuHkou. 1.7. OOBACHUTH
MPOUCXO/ISIIEE SBIICHHUE.

1. CocTaBUThH COOTBETCTBYIOIINE YPABHEHUS
XMMUYECKHUX PEaKLUuil, B MOJIEKYJISIPHOM U
HOHHOM BHaX.

AJITOPUTM NpPOBeJeHNs onbiTa Ne 4

Bonpocsl u 3axanus

3ananue Ne 4. [Tpobaemubii onbT. 1.1, K
pacTBOpy XJIOPU/IA ATIOMUHHS MPUITHTH
pacTBop kKapOoHATa HATPHSL.

1. OOBSICHUTD IPOUCXOIAIICE ABICHHE. 2.
CoCTaBUTh COOTBETCTBYIOIINE YPaBHEHUS
XUMHYECKUX PEAKIIHA, B MOJIEKYJISIPHOM U
MOHHOM BUfax. 3. OTBETUTH HA BOIMIPOCHL.
[dns yero B MEIUUMHCKOM TPAKTHKE
HCTIONB3YIOT PACTBOP MUTHEBOM COJBI JIJIST
[OJIOCKAHWsI ~ MPU  BOCHAJIMTEIIBHBIX
3a0oneBanusx ropna? KakoBa poinb
ruaponusa B npupoae? Ilouemy pactsop
MEBLIa IIEHUTCS B BoJie?

BeiBOABI.

1.ITpoaHanu3upyiite COOTBETCTBHE IOJYUEHHBIX pE3yabTaTOB TuMaM rujaponusa. Crenaiite

COOTBCTCTBYIOIIUEC BbIBObI.

2.C(I)OpMyJII/Ipy1>'ITC BBIBOJIbI O 3aBUCUMOCTHU THIIA THAPOJIN3a U KUCIIOTHOCTHU CPCAbI paCTBOpPA.

Pa3pnen 3.CTpoeHue M CBOMCTBA HEOPraHUYECKHUX BelIECTB

IIpakTuyeckoe 3ansaTue Ne6 Kiaccudukanus,

HCOPTaHUYCCKUX BCIICCTB»

Yueonan HEeJab: 3aKpCIIUTh 3HAHUA, YMEHU, HABBIKU 110 KJ'IaCCI/I(bI/IKaI_II/II/I, HOMCHKJIaTyp€ , COCTaBYy

HEOPraHUYECKUX BEILECTB.
AKTyanusanus 3HaHui:

HOMEHKJIaTypa U XHUMHUYECKHue (HOpMYIIbI



®poHTaIBHBIN OIIPOC.

1. Yro Takoe oxcuapl? Kakwme ObiBatoT okcuawl? I[louemy HeconmeoOpa3yroomme OKCHABI Tak
Ha3bIBAOTCA?

2. Uto takoe kuciotsl? Kakue kucinorsl Bel 3Haere? UTo Takoe TpEXOCHOBHAS KHUCJIOTa?

3. Uro Ttakoe ocHoBauug? Uro Takoe meénouun?

4. Yro Takoe conu? [IpuBeaure npumepsl CoeH.

5. IIpo6aemublii Bonpoc. [loueMy ¥ KUCTIOTHI 1 OCHOBaHUS OOBEIUHSAIOTCS B TPYMITY THAPOKCHIBI?

Yro y HUX 00IIEro ¥ 4YeM OHU OTJINYArOTCS?

BrinosiHeHue 3a1aHN 10 BApHAHTAM

BapuanT Ne 1

1. Hazosute coequnenus: CU(NO3)2, CuO, CO2, NaOH , SO2 , H2S04, CaSO4, KOH, HCI, HNO3,
Ca0O, KCI.
2. V3 3amanus Ne 1 Bemummte GOpMyIIbl OKCHJIOB.

3. CocraBbTe POPMYIIBI BCEX BO3ZMOKHBIX OKCHIOB JIJIsI cieyronux aemenToB: Ca , S, O, Mg.

4. CoctaBbTe (POpMYJIBI CIEIYIOUIMX COeAMHEHMH: okcua azora (I), ruapokcun Hatpus, cyiabdar
Oapusi, OKCHJI Maruusi, XxJiopu aitoMunus. Bapuanr Ne 2

1. HazsoBure coequnenusi: BaCly, H»2SiOs, H3POy4, BaO, H»SOs3, AlCl3,
Ba(OH)2,

KNO3, CaCOs3, Fe(OH)2, Na20, P20s

2. W3 3amanus Ne 1 Bemummte GOpMYIIbI COJEH.

3. CocraBbTe (HOpMYIIBI BCEX BO3MOXKHBIX OKCHIOB JUTs cienyromux ateMenToB: C, Al, N, Fe.

4. CocraBbTe (OPMYJIIBI CISAYIONINX COCTUHEHUN: (TOPOBOOPOIHAS KHCIIOTa, TUIPOKCHT Oapus,

HUTpat Meau, okcua xkenesa (I1), okenn kpemuusi, Bapuant Ne 3

1. Ha3osure coequnenus: Ba(NOs)2, MgO, CO,, NaOH, HNO,, Zn0,

NaCl,

SO3 H2S04 BaSOq, LIOH, HCI,

2. W3 3aganus Ne | BemmmmTe OpMyITbl KUCIIOT.

3.  CocraBbTe hopMyIbl BCEX BOSMOXKHBIX OKCUIIOB I creayronux snementoB: K, Cl, Mg, Ba.

4. CocraBbTe (HOpPMYNBI CIEAYIOUUX COCIWHEHUIN: TUIAPOKCU] IIHMHKA, OKCHJ aTIOMUHHUS,
CEPOBOJIOPOIHAS KHCIIOTA, OKCHJI BOJIOpOa, HUTpaT Meau. Bapuant Ne 4

1. HazoBute coemunenus: K2O, P20z MgClz, H2SO3 |, H3PO4, :Na,COs, Fe(OH)3ZnO, H2SO4, FeCls,
Ca(OH),, NaNOs

2. 3 3amanus Ne 1 Beimummte GOpMyITbl OCHOBaHHIA.

3. CocTaBbTe (GOopMYIBI BCEX BO3MOKHBIX OKCHIOB IS CIEeAyIOImuX deMeHToB: Si, AL, N, Li

4. CoctaBbTe (GOpPMYIBI CIEAYIOUIUX COSAMHEHUN: THIPOKCH] AMIOMHUHHES, okcun yriaepona (IV),
KapOOHAT KaJBIIHsI, OKCH HATPHS, XJIOPOBOJAOPOTHAS KUCIIOTA

IIpakTnyeckoe 3aHaTHeNe7 «CBoiicTBa, cOCTaB, MoJlyueHHE U O€30MACHOE HCIIOJIb30BaHUE
BaXHEHIIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIHHOCTH YEIOBEKAY.

IIpakTuyeckas padora Ne8. UnenTudukanus HeOpraHu4ecKuX BellecTB
Heau: C noMoIibo Ka4eCTBEHHBIX PEaKIUii Ha HOHBI PACIIO3HATH MPEUI0KEHHbIE HEOPTaHUYECKHE
BEIIECTBA.



PeakTuBnl: pactBopsl: xjopu/ xenesa (I11), xmopumga ammoHnus, cynbdaTta HaTpHsl, XJIOPU HATPHUS,
THJIPOKCHUJ HATpus, Xjopuaa 6apusi, HUTpat cepedpa, 10%—HbIit pactBop poxanuaa kamust KSCN
OmnsIT 1: VMcnionb3ys BbIAAHHBIE PEAKTUBBI, IPOBEIUTE XapaKTEPHbIE PEAKIIMY HA MOHBI U JIOKAXKHUTE
KaueCTBEHHBIN cocTaB xJyiopuaa xkenesa (I11).

AJITOPUTM BBIIOJTHEHUS] JAHHOT'O ONBITA

JUis BBINOJHEHHUs JQHHOTO OIbITa COACPKUMOE NPOOMPKH pas3nenure Ha JBe mpoObl. s
ompeneneHuss KaTHOHOB Jkene3a Fe+3 mpuielite B ogHy npoobupky pomanua kamust KSCN. YUto
Habmonaete? s onpenencausi aHnoHoB xiopa Cl - mpuneiite B Ipyryro npoOUpKy HUTpAT cepedpa
AgNO3. Yro Habmomaere? Pe3yabTaThl OnbITa 3aHECUTE B TAOIUITY. Y PaBHEHUS PEAKIIUN 3aITUIITUTE
B MOJICKYJISIPHOM, ITOJIHOM MOHHOM M COKPAIIEHHOW HOHHOU opmax.

OmnbIT 2. B Tpex npornymepoBaHHBIX Tpodupkax (1, 2, 3) naHbl BemecTBa: XJIOPHI AMMOHUS, XJIOPUJL
HaTpus, cynbdar Hatpusi. C MOMONIBIO KAaUeCTBEHHBIX peaklUii Ha MOHBI pacro3HaiTe, B KaKo 13
IPOOMPOK HAXOAATCS JTaHHBIE BELIECTBA.

AJITOPUTM BBINOJIHEHHUS JAHHOTO ONbITA:

J171s BBIMOTHEHHSI JAHHOTO OMBITA COACPKUMOE Kaxk A0 MPOHYMEPOBAHHOM IPOOUPKH pa3IeTUTh Ha
Tpu poObL. JIs ompeneneHus XJIopuaa aMMOHHIS HEOOXOJMMO ITPOBECTH KAUE€CTBEHHYIO PEAKIIUIO
HA MOH aMMOHHUS - B TPH MPOOBI MPHIUTH PAacTBOP THIPOKCHIA HATpus, HArpeTb B IJIAMEHU
cuproBku. Yrto HaOmomaere? [lis ompeneneHus cynbdaTa HATpUsi HEOOXOIUMO IPOBECTH
KaueCTBEHHYIO PEaKIMI0 Ha Cynb(}aT-uoH - B JABE MPOOBI MPUIHTh pacTBOp xjopuaa Oapus. Uto
HabOmoaete? i MOATBEPAKACHHUS, YTO B TPEThEN MPOOUPKE HAXOIUTCS XJIIOPUJL HATPUS, IPOBEIUTE
KaueCTBEHHYIO PEaKIIMIO Ha XJIOPHI-UOH — J00aBbTE pacTBOp HUTparta cepedpa. Uto Habmogaere?
PesynbTarhl onbiTa 3aHecUTe B TA0MILY. Y paBHEHUS peaKUil 3alUIINTE B MOJIEKYJISIPHOM, MOJTHON
MOHHOM M COKpallleHHOW HOHHOH (hopmax. BeiBoa K padore:

Pa3nen 4. CTpoeHue u cBOiicTBa OPraHMYecKMX BellecTB

IIpakTyeckoe 3ansaTue Ne9. [IpakTnueckoe 3anaTue Ne9. « XuMuueckoe cTpoeHUE Kak NOPSI0K
COEIMHEHUS] aTOMOB B MOJIEKYJIE COIJIACHO MX BaJEHTHOCTH (M30MEpHI, TOMOJIOTH ), HOMEHKJIaTypa
OPraHMYECKUX COEIUHEHMI OTHENBHBIX KJIACCOB, COCTAaBICHME IIOJHBIX M COKpAIIEHHBIX
CTPYKTYPHBIX (POpMYJI OpraHMUECKHUX BEIIECTB OT/AEIbHBIX KIacCOB.

Heab: 3akpenuTh yMEHHsI HAa COCTABJIEHHWE IOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (opmyi
OpPraHMYECKUX BEILECTB OTIENbHBIX KJIACCOB, IOHATHS N30MEPBL, TOMOJIOTH, Ha3bIBaTh BEIIECTBA 110
HomeHknatypelUPAC.

Bapuant mepsblii. 13 npeioxkeHHOro nepeuHs BbIOEpUTE JBa BEIIECTBA, KOTOPHIE SIBISIFOTCS
nzomepamu: 1) 3-merunrekcen-1; 2) rekcen-2; 3) MeTHILMKIOreKcaH; 4) rekcagueH-1,5; 5) rekcan;
6) METUIIOCH30J1.

BapuanT BTOpOii. V3 npeuioskeHHOro nepevHs BbIOEpUTE J1Ba BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
MPUCYTCTBYET JIBOMHAs CBsI3b MEXIy aTOMaMH Yriiepoja U Kuciaopoja:l) meraHon; 2) ykcycHas
kucnota; 3) deHoi; 4) TIMIEPHH; 5) alleToH,;

Bapuant Tpermii. 3 npeiokeHHOTO MepeyHsl BHIOEPHUTE JIBa BEIIECTBA, KOTOPHIE SIBIISIOTCS
romostoramu nentana: 1) CsHs; 2) CsHio; 3) CaHs; 4) CsHio; 5) CeHe. BoiBoa mo padore.

IIpakTnyeckoe 3ansaTHeNel0«CBolicTBa OpPraHMYECKUX COEIMHEHUN OTAEIBHBIX KJIACCOB,
COCTABJICHUE YPABHEHUN XMMHUYECKHX PEAKIUI C y4aCTHEM OPraHWYECKHX BEIIECTB HA OCHOBAHHUH
UX COCTaBa U CTPOCHUA».

Ienb: 3aKkpenuTh CBOMCTBA OPraHUYECKUX BELIECTB HAa OCHOBAaHMM HX COCTaBa U CTPOCHUS.
BapuanTt nepsblii. /13 mnpeanokeHHOro MepedHs BEIIECTB BHIOEpUTE BCe CBOICTBA, KOTOpBIC
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XapakTepHBI Kak 1Jis1 peHoma, Tak u Jis YKCYCHOM KUCIOThI: 1) OOeciiBeunBaeT OpOMHYIO BOJY; 2)
B3aumopeiictByer co menouamu; 3) BzaumopeiictByer ¢ kanuem; 4) Bcerymaer B peakuuio
srepuduxanmuy; 5) Oxucngercs nepMaHraHaToOM Kajusl.

Bapuant BTOpoii. 3 mpemioXeHHOTO MepedHs] BHIOEPUTE BCE BEIIECTBA, C KaXKIBIM H3 KOTOPBIX
B3auMozeicTByeT neHtaH: 1) xiop (cBer); 2) KMnOs (p-p); 3) OpomHas Boza;

4) KOH (p-p); 5) xucnopog (t).

Bapuant tperumit. M3 mpemioKeHHOr0  MEepedHs BbIOCPHTE BCE  BEIIECTBA,  KAKAOE U3 KOTOPBIX
B3aUMOJIeHCTBYeT ¢ ykcycHoi kucioroit: 1) NaOH (p-p); 2) Na.COs (p-p);

3) CeHe; 4) CH30H; 5) CU(OH)z. BoiBoa

no paoore.

IpakTnyeckoe 3ansaiTue Nell. «CocraBieHue CXE€M pEaKIU(B TOM YHCIC MO MPEAI0KEHHBIM
[IEMOYKaM MPEBPALIEHIIH ), XapaKTEPU3YIOIIINX XUMHUIECKHAE CBOMCTBA OPTAaHUYIECKIX COSTMHEHUH OTIETbHBIX
KJIaCCOB, CIIOCOOBI  MX MOJYUYCHUS W HA3BAHUC OPraHUYCCKUX COCHI/IHCHI/Iﬁ 110 TpHBHaJ’IBHOﬁ nin
MeXaAyHapoaHoU cuctemarnyeckoir HomeHkiaatype [UPAC).

Henp paGoThl: 3aKpenuTh 3HAHUS O B3aUMOJCHCTBHH KJIACCOB OPTraHMYECKHX BEIIECTB MEXITy co00il Ha
OCHOBAaHUH XMMUYECKUX CBOWCTB U CIIOCO0AX MOJIyYECHHUSI.

BapuanT nepBbiii
1. OcywecTBuTb NpeBpawieHune Belects: CH4 — X — Y — C6H5NO2
Onpenenure, Kakve U3 YKa3aHHBIX BEIIECTB SBISIOTCS BEllecTBaMU X U Y, Ha3BaTh UX 10 HOMEHKJIATYpE
IUPAC: 1) xiop6ensour; 2) 6en3o; 3) anerwien; 4) aleToH; 5) reKcaH.
2. Ocyl11ecTBUTh MPEBPAICHHE BEIECTB:
X Y
C2HsOH — C2HsCOOC,Hs — C2HsCOONa.
Onpenenure, Kakue M3 YKa3aHHBIX BEIECTB SIBIISAIOTCS BemiecTBamMu X MU Y, Ha3BaTh UX IO
HoMmeHkiaatype  |UPAC:
1) CoHsCOOH; 2) C2HsOH; 3) NaOH; 4) NaxSOs; 5) Na Bapuant
BTOPOM
1. OcymiecTBUTh MPEBPAIICHUS BEIIECTB:

H2SO4, t
CH,=CH,; — X — Y — C2Hs-0-CzHs

Omnpenenure, Kakye U3 YKa3aHHBIX BEIECTB SBISIOTCS BellecTBaMK X U Y, HA3BaTh UX 10 HOMEHKJIATYPE
IUPAC: 1) CH3-CH,-OH:; 2) CHCI-CH.CI; 3) CHs-CHzs; 4) CoHy;

5) CHs;CH2Br.

2. OCy1IecTBUTh npeBpamieHus BEIIECTB:
CH3O0H
YKCyCHas KHCII0Ta — X — JIMLUH — Y

Onpenennre, KakMe M YKa3aHHBIX BEIECTB SBISAIOTCS BellecTBaMH X M Y, Ha3BaTh UX IO HOMEHKIAType
IUPAC: 1) xmopyKCcycHass KHCIIOTa;2) arietaT HaTpus; 3) aleTHieH;

4) METHUIIOBBIH 3(DUP YKCYCHOM KUCIIOTHL; 5) METHIIOBBIN 3P aMUHOYKCYCHOM KUCIOTHI. BhIBOI

1o paoore.

IIpakTuyeckoe 3anaTHeNe12. «IlonydyeHue STHICHA H U3YYCHUE €TO CBOUCTBY.

Pe3yabTaT 00y4yeHus. YCTaHABIMBATH 3aBUCHMOCTh (DU3UKO-XUMUYECKUX CBONCTB OPTraHUYECKUX BEIECTB
ot ctpoeHust Mmosiekyn. Oome komnereHiu OK 01, OK 02 OK 04



1. Bonpocsl a5 jonycka K mpakTHUecKoi padore: a) chopMyIupyiTe el MIaHPyeMOro SKCIIEPUMEHTa; 0)
OOBSICHUTE, K KAaKOMYy KJAacCy OpPraHMYECKHMX BELIECTB OTHOCUTCS STHIICH; B) OOBSCHHUTE, KAKUMH
XUMAYECKHUMHU CBOMCTBAMH O0NANIAlOT BENIECTBA JAHHOTO KIilacca, KaKue KauyeCTBEHHBIC PEaKIUU JUTSl UX
00HapYKEHHS HUCIIONB3YIOTCS; T') OOBICHUTE, KAK MOXHO MOJYYHTH BENIECTBA JAHHOTO KJIacca COCMHCHHMA
B JTa0OPATOPHBIX YCIOBHSAX; 1) OOBICHUTE, U3 UET0 COCTOUT MPUOOP IS OJTYICHHS T'a30B; €) IePEUUCIIUTE
OCHOBHBIC AaCITIEKTHI COONIOACHHUS TEXHHWKH Oe3omacHocTH Tipu pabdore ¢ JIBXK (oTwioBBI crmpT),
arpeccCMBHBIMM peareHTaMH (KOHIICGHTPHUPOBAaHHAs CEpHas KHCIIOTa), HarpeBaTeNbHBIMU NpHOOpamMu
(crruproBKa).

2. IlpoBeieHune oNbITOB

ObopynoBaHue U mocyaa PeakTusbl

1. CreknsiHHBIEC IPOOUPKHU 1. Konnenrpuposanusiii pactBop HoSO4

2. llltaTuB ams mpoOUpoOK 2. DTUIOBBIN CIUPT

3. CouproBKa 3. PactBop KMnO4

4. Cnnuku 4. bpomnas Boaa

5. ITecok

AnroputM nposejeHusi onbiTa Ne 1 Bonpocsl u 3axanus

1. Ilonmyuuts STWIEH JAeruipaTalied 3TUIOBOrO (1. YTo mpoucxoaut B mpooHupKe?
CIUpTa, OOHAPYKUTh €r0, U3YYUTh €r0 CBOMCTBA. Uro Habmromaere?
1.1. B npoOupKy HaIUTh 2—3 MJI STHJIOBOTO CITUPTa H 2. K kaxomy THITy XUMHUECKHUX
OCTOPOXXHO J100aBUTh 6—9 MJ KOHLEHTPHUPOBAHHON peakiuii oTHOCATCS 3TH Hporecchl? Kak
CEPHOU KHUCIOTHL. 3aT€M BCHITIATh HEMHOTO Ha3bIBAKOTCS?

MIPOKAJIEHHOTO Tiecka (MeCOK WM MeJKHUE KYCOYKH | 3. Kak mensercs okpacka pacTBOpoB?

HeM3bl BBOAAT JUISL TOTO, YTOOBI IPEOTBPATUTh TOMUKH | [Toyemy?
JKUJIKOCTH NP KUTIEHUH). 3aKPbITh IPOOUPKY NMPOOKOH | 4. Kakum riameHeM TOpHT STHIIEH?
C ra300TBOJHON TPYOKOH, 3aKpENuTh €€ B ITaTUBE H | [Touemy?

OCTOPOKHO HArpeTh COACPKUMOe IpoOupkH (puc.l) 5. COCTaBUTH ypaBHEHHUs

MMPOTEKAOIIUX IMPOLCCCOB.

CyHsOH CyHy
H,SO, X\
(komir.) ¢

=

Bry (p-p) KMnOy (p-p)

C,H.OH = C,H, + H,0

Mpnbop Ana nonyyeHns TuneHa




1.2. OcTopoXHO, paBHOMEPHO HAarpeTh cMech. 1.3.

B apyryto npobupky Hamehite 2-3 M
pa3daBIeHHOTO pacTBOpa MepMaHraHara Kaius, U
IIPOILYCTUTE Yepe3 Hero Ias.

1.4. B TtpeTpto mpoOHpKy HamuTh 2—3 Ma OpOMHOMN
BOJIBI, OITYCTUTH Ta300TBOAHYIO TPYOKY JI0 JTHA STOH
MPOOMPKH W TIPOIYCTHTH 4Yepe3 OpOMHYIO BOIY
BBIJIEJISIFOLIMICS Ta3.

1.5. BerHyTh Ta300TBOAHYIO TPYOKY M3 pacTBOpa
MOBEPHYTh €€ OTBEPCTHEM KBEpXY, MOKEYb
BBLICTISIONIHIACS Ta3 (puc.2).

C:H;OH (aTHjo-
BBEI¥ CIIMIPT)

H.SO,

3. O0paGoTKka pe3yIbTaTOB ONBITOB

1.IlpoaHanu3upoBaTh COOTBETCTBHE MOJYYCHHBIX pE3YJIbTaTOB CIIOcO0aM IOMYYEHHs HENpeIebHbIX

YTIIEBOIOPOIOB psifa dTujeHa (ankeHoB). Crenarh COOTBETCTBYOMHN BHIBOA. 2.ChopMynnpoBaTs BEIBOJ O

(u3MKO-XUMHUUECKUX cBoiicTBax sTuieHa. 3.CPopMynupoBaTh BBIBOJ O CIIOCOOaX OOHApYKEHUs ATUIICHA.

IIpakTunyeckoe 3ansaTueNel3. «neHTrduKams OpraHUueCKUX COSAMHEHUN OTIETbHBIX

KJIaCCOB»

Hennb padoThl: 3akpenuTh 3HaHKU 00 HICHTH(OUKAIMHE U3YYSHHBIX OPraHUYECKHX COeIMHEHHH,

COBCPUICHCTBOBATH YMCHUS PCIIATh S3KCIICPUMCHTAJIbHBIC 3aJa4u.

[Mpennaraemast pabota OXBaTHIBAET KHUCIOPOAOCOJICPIKAIINE COCITUHEHHS: CIHPTHI, albJCTH/bI, KUCIOTHI ,

YTJIEBOJIBI.

1. C moMoMIbI0 XapaKkTepPHBIX PEaKIUil pacrio3HanTe, B KaKOi U3 MPOOUPOK HAXOJSATCS BOJHBIE PACTBOPHI: a)
3TaHoJa; 0)yKCYCHOM KUCJIOTHI; B TIIIOKO3BI; T)IITUIIEpUHA

2. C moMoMIbI0 XapaKTePHBIX peakiid pacro3HaiiTe, B Kakoi 13 mpoOUPOK HAXOAATCS BOJHBIC PACTBOPHI:

a)(peHona; 0)riuieprna; B)(hopMalbIeTrua; r) rIFKO3BI.

3. C moMomIpIo XapakTepHBIX PEaKIUii paciio3HaiTe, B Kakoil N3 MpoOUPOK HAXOSTCS BOTHBIE PACTBOPHI:

a)IIIMUEepHUH; 0) pacTUTEIFHOE MaJio; B) MAIIMHHOE MacJlo, ITOJIyYeHHOE U3 He(pTH; T')caxapHbIi

CHPOIIL

4. Pacrio3HaiiTe ¢ MOMOIIBIO OJTHOTO U TOTO K€ PEaKTHBa, B KAKOH U3 MPOOUPOK HAXOSATCS BOJAHBIE PACTBOPBI
a) eHoxsITa HaTpUs; 0)3THIIATa HATPUS; B)alleTaTa HATPHSL; T') KapOoHaTa HATPHAL.

5. Pacno3HaiiTe C HOMOLIBIO OAHOTO M TOTO )K€ PEaKTUBA, B KAKOU M3 IPOOMPOK HAXOASTCS BOIHBIE PACTBOPHI:
a)MbLIa; 0)0enKa; B)COJBbI.

6. Hcnone3yst oiHYy U Ty)X€ PEeakLHUIo, HO pa3Hble YCIIOBHA €€ NMPOTEKaHMs, paclo3HalTe, B KAKOH M3 TPEX
npoOUPOK HAXOATCS PaCTBOPHL: a)ruiepuHa; 0)hopmanina; B) Genka.

7. JloKa)kuTe OMBITHBIM ITyTEM, YTO KapTodesb 1 Oelnblif Xx1e0 comepkar Kpaxmal, a crenoe si0J0Ko
— TJIIOKO3Y.

Odopmute oTueT, 3aMOTHUB TAOIHILY:



Yro genanu Yro HaOIIO AN BriBoabl

BeiBoa:

Pazgea. 5. Kunernyeckue u TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peaxuuii

IIpakTnyeckoe 3ansaTHe Nel4 «CKopoCTh XMMHUUECKUX PEAKLIMNA U XUMUYECKOE PAaBHOBECHEY.
Hesasb padoTsbl. V3ydeHne BIUSHUA pa3inyHbIX (PAKTOPOB HA MPOTEKAHWE XMMHUYECKHX PEaKIUH,
000CHOBaHNE U3MEHEHUS CKOPOCTH T€YEHUSI XUMUUECKUX PEAKIIUN, UX OOpaTUMOCTH.
Ocob6ennoctu xuMuueckoro paBHoBecus. Oomme komrerenmuu OK 01, OK 02

OOopynoBaHHMe U PEAKTHBBI: IITAaTUB C NMPOOUPKAMU, 3aKUM JUIsl IPOOUPOK, TOpEsKa, pacTBOPHI
FeCl3, KCNS, K2Cr207, H2S0O4, KOH, pactBopsl i#oja W Kpaxmana, KpPUCTaUIMUECKHUI
deHondraneus.

ITopsinok BbINOJIHEHHS PadOTHI

OmnbIT 1. BiusiHue KOHLIEHTpalMK pearupyouux BEIECTB HA XUMUYECKOE PAaBHOBECHE

B sTom ombiTe m3y4aercs oOparumasi peakuus Mexay pacrBopamu xyopuaa xenesa(lll) FeCl3 u
ponanuga kanus KCNS. PactBop mpuoOpeTaeT KpacHyl OKpacKy BCJEICTBHE 00pa3oBaHUs
ponanuaa xene3a(lll) Fe(CNS)3. [1o u3MeHeHn0 MHTEHCUBHOCTH OKPAIIMBAaHUS PACTBOPA MOKHO
cenath BbIBOJ 00 M3MeHeHuM KoHueHTpauun Fe(CNS)3, a, 3HauuT, 1 0 CMEIEHUH paBHOBECHUS
00paTUMOro Ipoiiecca.

1 B npobupky BHecure 1o ase-tpu kamau pactBopos FeCI3 u KCNS. OrmersTe npoucxozsine
M3MEHEHUS.

2 JloBemute OOBEM TONYYEHHOTO pacTBOpa NPUONM3UTENBHO 10 2/3 mpobupku. JIE€rkum
B30QJITBIBAHUEM IT€pEMEIIANTE PaCTBOP A0 OAHOPOAHOTO OKPALIMBAHUS U Pa3/I€INTE €ro Ha YeThIpe
POOUPKH.

3 B oxny u3 mpobupok 1o kamism go6aBete pactBop FeCl3, Bo Bropyro — pactBop KCNS, B
TPETHIO — HECKOJIBKO MUKpoumnareneil kpucramummyeckoro KCI 1o nosiBieHus BUIUMBIX U3MEHEHUH.
M3MeHeHrne MHTEHCHUBHOCTU OKpAIlMBaHUS PacTBOPOB JIETKO 3aMETHTh CPAaBHEHHEM C OKpacKou
pacTBOpa B ueTBEPTON Npodupke. 4 Pe3ynbTaTel HAOMIOACHUI 3aHECUTE B TAOIUILY

No JobaBrnsieMblit peareHT N3meHeHnne THTEHCUBHOCTH Hanpasnenue
OKpaIlIMBaHMs pacTBOpa CMEIIICHHS PABHOBECUS

1 FeCI3

2 KCNS

3 KCI

5. 3anmummre ypaBHenue peakuuu mexay FeCI3 u KCNS, coctaBbTe BbIpa’)keHHE KOHCTAHTHI
paBHOBecHsI 3TOI peakuuu. B BbIBOJax OTMEThTE, B KaKOM HaIPaBJIEHUU CMEIIAETCS paBHOBECHE
IpU yBEIMYEHUH KOHLEHTpalui ncxoaHbix BemiecTB? IlponykroB? JlaiiTe oOBsSCHEHHE 3TOMY
ABJIEHUIO C TOUKU 3peHus npunuumna Jle [larense. Bauser 11 n3MeHeHnue qaBieHus Ha CMEIIEHHE
paBHOBECHSI B UCCIIENYEMON cucteme?

OnsIT 2. BiinsHue cpeipl Ha CMELIEHNE XUMUYECKOTO paBHOBECHS |

B nmpobupky nomecture 5-6 kanenb pactsopa K2Cr207.

2 K »Tomy pacTtBOopy 1O KamisiM J00aBIsSiTe KOHLEHTPUPOBAHHBIM pacTBOp IIENOYU U
HaOIr0JaliTe N3MEHEHHE OKPACKH.



3 Korna pactBop craneT KENThIM, 100aBbTE M0 KAIUISIM KOHIIEHTPUPOBAHHYIO CEPHYIO KHCIIOTY U
HaOII0TalTe MOSIBIICHNE OPAHKEBOIM OKPACKHU.

OnbIT MOKHO MOBTOPSATH HECKOJIBKO pa3. CraenaiTe BBIBOJ O BIMSHUHM KHUCIOTHOCTH CpPEIbl Ha
YCTOMYMBOCTh XpOMAT- U OUXPOMaT-HOHOB.

OnbIT 3. BnusiHue teMeparypbl Ha XUMHUYECKOE PaBHOBECHE

[Tpu B3auMoseiicTBUM oA ¢ KpaxMajioM 00pa3yeTcsi CHHEe BEIIECTBO CI0KHOTO COCTaBa
(Momokpaxmair) Hoa + Kpaxmall < HoJgoKpaxMa

1. B npobupky Hanente 3—4 mn pactBopa Kpaxmana n gobasbte 2-3 Kannu pacteBopa
nopa (0o NOSIBNIEHNS CUHEN OKPacKK).

2. Harpeiite npoOupKy 1 HabIIOAalTe M3MEHEHNE OKpalBaHus pacTBopa. Oxmaaure npoOHpKy
BOJIOM, OTMETHTE MPOUCXOISAIINE U3MEHEHHUS.

3. Cnemnaiite BeIBOJ 0 TermioBoM 3ddekre AH peakiun oOpa3oBaHus iogoKkpaxmaa. DK30- HIH
OHIOTEPMUUYECKUM SIBIIIETCS TOT mporecc? [laiite 0ObsICHEHHE 3TOMY SIBICHUIO C TOYKH 3PEHUS
npuniuna Jle-IllaTense

3apanus

1. Bo CkoIbKO pa3 yBEJIMYUTCS CKOPOCTh peaklMM B3auMOJENWCTBUA Bojopoaa u 6poma H2 (r) +
Br2 (r) 2HBr (T), ecii KOHLIEHTPALUK UCXOAHBIX BEIIECTB YBETUUUTD B 2 paza?

2. Konnenrpaimuu NO u 02, obpasyrommx NO2, 6butu coorBercTBeHHO paBHbl 0,03 u 0,05
MoJIb/M3. YeMy paBHA CKOPOCTh peaKiuu?

3. Bo ckonbko pa3 yBeIMYMTCS CKOPOCTh PEaKIMH, €ClIM TeMIiepaTypa noBbicuiack Ha 30°, a
TeMIepaTypHblil ko3 duurent pasex 3?

Pa3znen 6. PacTtBopnl
IIpakTuyeckoe 3ansaTue NelS «lIpurorosnenue pacTBOPOB pa3IMUHBIX BUIOB KOHIIEHTPALIH
Hean: OBnageHne HaBbIKAMU MPUTOTOBIIEHUSI PACTBOPOB ONPEIEIEHHON KOHIEHTPAIUH, C
COOJII0OZICHHEM MPaBUJI TEXHUKU 0€30MaCHOCTH.
OoopynoBanue: Xopu HATpUS (NaCl), 60% KOHIICHPHpPOBAHHAS CepHas
KHUCTI0Ta, TUCTUJUIMPOBAHHAS BOJA, BECHI, OIOKCHI, MepHas kosba (100m).

Teoperuvyeckue 0CHOBbI

PactBop — romoreHnHas cucrema, COCTOSIIIAsE U3 PACTBOPEHHOI'O BEILIECTBA U PACTBOPHUTEIISL.

[Ipu peiennn 3aaa4 NONb3yHOTCS

¢dopmynamu: W P.B. =m P.B./ m P-PA. mP-

Pa=m P.B. + m H20 m P-PA — macca

pacTtBopa, T.

m P.B. — macca pacTBOpeHHOr0 BEIEeCTBa, I. m

H20 — macca BogplI, T.

WP.B. - maccoBast 107151 paCTBOPEHHOI'0 BEILIECTBA.

10% pactBop BemectBa coaepxuT 10r pactBopenHoro BemectBa u 90r Boasl B 100r
pacTBopa.

Hanpumep: Omnpenenute MaccoBylO [0JII0 pacTBOPEHHOro BemiecTBa, ecau 10 r ero
conepxutcsa B 100 r pactBopa. Kakast Macca BOABI COJIEPKHUTCS B PAaCTBOPE.

Hano: mP.B.=10r; mP-Pa=100T

Hatitu: W P.B.; m H2O

Pemenne:

1.WPB.=;WP.B.==0,1

2. mH20 = mp-pa — mp.B.; mH20 = 100 - 10=90T



Otser: 0,1; 90 1.
ITopsinok BbINMOJIHEHHSI Pa0OTHI:
1. IIpuroroBnenue 2% pacTBopa COJIN.
B3BecbTe B OrOKCce 2r XJIOpUAa HATPHsS U MEPECHIbTE Yyepe3 BOPOHKY B KOOy Ha 100mu1.
3areM B K0JIOY 100aBbTE BOJBI 10 MeTKH. [lomyueHnsiii pactBop umeet 2% konnentpanuio NaCl B
100r pactBopa unm 0,02 maccoByro oo NaCl B 100r pactBopa.
2. [Ipurorosnenue 100 ma 10% pacTBOpa cepHOIl KUCTOTHI.
PactBop roroBsat u3z 60% KOHLIEHTPUPOBAHHOI'O PACTBOPA CEPHON KMCIOTHI INIOTHOCTHIO 1,5
r/mi. s aToro MeH3ypkoii otmepsitot 11 mi 60% KOHLIETpHUPOBAHHON CEPHOM KUCIOTHI U MEPHBIM
muHapoM 100-11=99 mn Boael. Boay BbumMBaroT B K0j0y, a 3aTeM 100aBISIOT U3 MEH3YPKHU
kucioty. [lomyuennsrii pactBop coaepxut 0,1 maccoByro nonro H2SO4. KonTposibHbie Bonpocs! 1.
Urto Takoe pacTBOpHI?
2. W3 dero ckiaapiBaeTCsl Macca pactBopa?
3. Kak onpenensiercst MmaccoBasi 10Jisl paCTBOPEHHOTO BELIECTBA B pacTBOpe?
4. Kak npurotoutbl10% pactBop menoun NaOH? Kakas macca NaOH u Boabl
COJIEPKUTCSI B TAKOM pacTBope?
6. [IpuMepbI OLIEHOYHBIX CPEICTB /IJIs1 MPOBEAEHUS MPOMEKYTOUHOI aTTecTaluu

6.1. KonTposabHbie padoThl 10 pa3jienaM.
KonTposbnas padora Nel
Paznen 2. Xumuyeckue peakuuu. «XuMHYECKUE PeAKIIUM.
3aganue 1. TecT ¢ BLIOOPOM 0IHOTO BEPHOI0 OTBETA
1. O mpocToM BelecTBe, @ He 0 XUMUYECKOM 3JIEMEHTE KMCIOPOE UIET PeUb B BEIPAXKEHUU:
A) BceM >KMBBIM CYILECTBAM JJIs AbIXaHUSI HEOOXOAUM KUCIOPOJ;
b) kucnopos BXOAUT B cOCTaB IJIMHBI U M1ECKA;
B) kucnopo BXOAUT B COCTaB BOJIBI;
') KuCIopo1 BXOAUT B COCTAB OKCH/JIOB;
2. OuabTPOBAHUEM MOXKHO Pa3eIUTh CMECh, COCTOSIIYIO:
A) U3 BOABI U caxapa;
b) u3 OGen3uHa u BOJbI;
B) u3 pactutenbHOro Macia 1 BOJbI;
') w3 rMHBL 1 BOJBI 3.
dusnyeckoe siBjeHHe — ITO:
A) T'openue cBeun;
b) movyepHeHne MeTHOM TUTACTHHBI IPH HATPEBAaHWU Ha OTHE;
B) 3amep3anue BojbI;
I') mporyxanue sifia;
4. CrakaH, TBO3/b, JIO)KKa, TPOOUPKA OTHOCATCS K:
A) BemecTBaM;
b) ¢pusnueckum sBneHUsM;
B) dusnueckum tenawm; I')
XUMHAYECKUM SIBJICHUSIM
5. Cl10kHOe BelecTBO — ITO:
A) Bogopop,
b) consnas kucnora;



B) cepa;
I') kucnopog;
6. OtHocuTenpHas MOJEKYJIApHAs Macca HauOoJbIlas y BelecTBa ¢ POpMyIIoii:
A) NHs;
b) N20s;
B) NO2;
I') NaNOs;
7. 3anuch 4N2 o3Ha4yaeT:
A) 2 MonieKybl a30Ta;
b) 4 monekynsl azota; B)
6 aTOMOB a30Ta;
I') 8 atTomoB a3ora;

o

Cepa nposiBisieT HauOOJIbIIYI0 BAJIEHTHOCTh B COEAMHEHUU C GOPMYJIIOi:
A) HzS;
b) SO;
B) SOs3;
I') NazS;
9. Maccosas noJis kuciiopoja B cynbdare Hatpust Na2SO4 paBHa: A) 22,5%;
B) 45,1%;
B) 32,4%;
I') 56,2%
10. Bogopoj KoJim4ecTBOM BeliecTBa 5 MoJb (H.y.) 3aHUMaeT 00bEM: A) 11,2 n;
b) 112 i;
B) 89,6 m;
I') 22,4 n;
11. ®opmynbl OCHOBHOTO OKCH/1a, KUCIOTHOTO OKCHA, KUCIOTHI, COJM COOTBETCTBEHHO 3alKCaHbI
10JT HOMEPOM:
A) CaO, CO2 ,HCI, NaCl,
b) CuO, SiO2 ,NaNOs , Mq(OH)2;
B) FeO, Zn0O, ZnCl; ,HCI;
IBa0o, SO3, FeSO4 ,H3PO..
12. PactipenienieHne SJEKTPOHOB IO YPOBHSM aTOMa BBIpaKEHO psimom uymcen 2,8,2. Kakomy
XUMHAYECKOMY DIIEMEHTY 3TO COOTBETCTBYET?
A) mMaruuio;
b) xpemumuto;
B) xucnopony;
I') yrnepony.
13. Kucnopon B 1a00paTopuu MOKHO TTOJTYIHTh:
A) pa3ioxeHueM MePOKCHIa BOIOPO/Ia;
b) paznoxkennem xjopara Kaius,
B) paznoxxenuem nepmanranara kanus; ')
BCEMH TIEPEUNCICHHBIME CITOCOOaMHU
14. Oxcun docdopa (V) pearupyer c:
A) Hatpuewm;



b) oxcunowm cepsi (1V); B)
CEPHOU KUCJIOTOM;
I') runpoxcuiom HaTpus
3aganue 2. [Ipu ropenun 46,5 r pocdopa odbpazosaics okcun pochopa(V). Beruuciure ero macey.
3aganue 3. PaccraBbTe KOOPDUITUEHTHI B yPAaBHEHUSX PEAKIIUHN, YKAXKUTE THUIT PEAKIIH:
1. FeCly + Cl2 — FeClz; 2. Al(OH)3 — AlOs + H20; 3. FeClz + NaOH — NaCl +
Fe(OH)3
3aganue 4. Hamummre ypaBHEHHS pPEaKIMii, C TMOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH
creayromme mnpespamienus. PaccraBpTe Kod(pduimentel. Fe203— Fe2 (SOs)3—
Fe(OH)3 — Fe203
3ananme 5. CocTaBbTe NEKTPOHHYIO U Tpaduueckyo GopMyny Ui XUMUYECKOTO 3JI€MEHTa 10/
HoMepoM 13.

KonTposbnas paGora Ne2
Pa3nen 3. CTpoeHnue u CBOMCTBA HEOPraHN4YeCKHUX BenlecTB. «CBOHCTBA HEOPraHMYECKUX
BeliecTs» Bapuanrl
1. Boinucarh M3 cnucka BeIIECTB OKCHJIbI, OCHOBAaHUS, KUCJIOTHI , COJIU U
Ha3BatTh ux: H2S04
, Cu(OH)2,K3P04, Ca0,

2. CoctaButh (Qopmynsl coeauHeHuii: a) oxcupa yriepona( II) ,0)
THJIPOKCUA ME/IH, B) XJIOPOBOJOPOAHOM KHCIIOTHL, T) Cynb(dara HaTpus

3. Hanucate ypaBHeHus xumudeckux peaknuid: a) H2SO4 + Mg; 6) Na20 +
HBr; B) SO2 + CaO; r)CaCOs3 + HCI; 1) AICI3 + AgNO3 .Yka3aTh Ha3BaHHUS MTPOAYKTOB
pEaKIIHu.

4. 3apava. Kakas Mmacca HaTpust noTpeOyeTcs s peakliiy B3aUMOIeHCTBHS
¢ 16 r cepsl, eciau B pe3ynbTaTe peakiuy 00pa3oBajcs CylabQua HaTpus?

5. Ocy1iecTBUTh MEPEeX0abl: KaTMi— OKCHUJI Kallusi— THUAPOKCH Kalus —
cynbdar Kaaus

Bapmuanr 2
1. BeimucaTth 13 crnMcka BEIIECTB OKCHJIbI, OCHOBAHUS, KMCIOTHI , COJH U

Ha3Barh ux: NaOH
, H3POy4, SO2 , CaCO3

2. CoctaButh popMynsl coeTMHEHUH: a) okcua azora ( [V) ,0) runpokcuna
KaJlusl, B) XJIOpUIa HaTpus, T) cynbduaa oapus

3. Hanwmcars ypaBHenus xummueckux peaknwmii: a) HCI + K; 6) K20 + HBr;
B) CaCO3 + H2S04; 1) CO2 + CaO; x) Ba(OH)2 + SiO2 .Yka3ate Ha3BaHHsI IPOJYKTOB
peaKkIuu.

4. Brraucnure 006eM ra3000pa3HOTo XJI0pa, KOTOPBIM BCTYIUT B PEAKIIHIO C
HaTpueM, A nonydenus 11,7 T xjaopuna HATpuUs.

5. OcywecTtBntb nepexoabl: cepa— okcug, cepbl (IV) —cepHucras

Kucnota —CynbguT HaTpus

KonTpoubnas padora Ne3

Pa3nen 4. CtpoeHne u CBOMCTBA OpraHuveckux BeuecTB. «CTpoeHne U CBOHCTBA
OPraHMYecKuX BelecTB»

1. Tun XMMHYECKO# CBA3HM MEXy aTOMaMH YIiepo/ia B MOJIEKYJIE BEIIECTB, (POPMYIIbl KOTOPBIX



CsHs n CH4
A) OnuHapHas ¥ T1BOMHAs;
b) [IBoitHas u onuHapHasd;
B) Tpoiinas u nBoiiHas;
I') TpoitHas u onuHapHasl.
2. O6mas popmyna CnH2n cooTBeTCcTBYET:
A) Ankanawm;
b) Ankenawm;
B) Anxuna;
I') Apenawm;
M) Luknoankanam.
3. Monexkynsiprast popmyra yrieBogaopoa ¢ OTHOCUTEIBHON TUIOTHOCTRIO IO BOJOPOTY paBHa 28:
A) CaHao;
b) CsHs; B)
CasHes;
I') C3Hs;
J1) C3He.
4. Bemectsa, popmyinsl kotopbix CH2 = CH2 u CH2 = CH — CH2 — CHzg, sBnstoTcs:
A) BemectBaMu pa3HbIX KIacCOB;
b) 'omonoramu;
B) U3omepamu;
I') OgauM 1 TeM ke BEUIECTBOM.
5. ¥YcraHoBuTe COOTBETCTBHE.

DopMyJia coeTMHEHUS Kaacc coequnenust
A. C17HssCOOH 1. Ankanbl
b. CsHs 2. AnKeHsl
B. HCHO 3. AJKHUHBI
I'. C2HsOH 4. Apensl
. CsHio 5. ANbaeruanl
E.CH4 6. KapOoHOBBIE KHCIIOTHI
K.C3Ha 7. CriupThl

6. JlomoaHuTh. Peakius neruapupoBaHus — 3T0....

Maccosas noans yriepona B nponuiene C3H6 pasHa: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KomuuectBo BemecTBa 3TaHa maccoi 1,6 T paBHo: A. 1,5 monb. b. 1 mons. B. 0,05 mois. I'. 0,1
MOJIb.

~

9. MaccoBas nons Bogopoaa B yriepoae 14,3%, oTHocuTeNbHAs IUNIOTHOCTh IO BOJIOPOJY PaBHA
21. Onpenenute Gopmyay.

10. BeiBequTe UCTHHHYIO (HOPMYITy OPTaHUYECKOTo coemuHenus, coaepxkamiero 40,03% C, 6,67%
H, 1 53,30% O. MonsipHas Macca gaHHOTro coeuHenus pasHa 180 r/monb. Ha3oBuTe BeriecTso.

11. K xakoMy THUITy OTHOCST peakiuio, ypaBHeHue kotopoit npuseneno? CH3s -CHs—CH2=CH2 +

Hz2 12. CocraBbTe CTpyKTypHBIE (opMyisl n3oMepoB coctaBa CsHio. HaszoBure

BEIIIECTBA.

O1eHOYHBIE CPECTBA MPOMEXKYTOUHOH aTTeCTalluu MO AUCHUILUIMHE «XuMuA» [IpoMexyTodyHas

aTTecTanus Mo JUCHUTUINHE « XUMHUsD» TPOBOAUTCS B popme nuddepeHnrpoBaHHOTO 3a4éTa.

6.2 TecThl O pa3aenam



Pa3znes 1 OcCHOBBI CTPOEHUS BelleCTBA

Tema 1.1 Tect Nel «CTpoeHne aTOMOB XMMHUYECKHUX 3JIEMEHTOB U NMPUPOAA XUMHYECKOM

Bri0epuTe 01uH NPpaBUJILHBIA OTBET:

1.

Atombl C u Si IMEIOT OJTMHAKOBOE YUCIIO: A) HEHTPOHOB B SJIPE;

b) sHepreTnueckux ypoBHEH;

B) 251€eKTpOHOB Ha BHEIIHEM SHEPIreTUYECKOM YPOBHE;

') anexTpoHOB.

B psiny xummuueckux snemenToB Li—-Be-B—C meramimyeckue cBoiicTBa:

A) ycunuBaroTcs;

b) ocnabearor;

B) He menstorcs;

I') u3MeHsI0TCS NEPUOTUUECKHU.

K s-a;ieMeHTaM oTHOCUTCS:

A)K;

b) S;

B) Fe;

I') Br.

[Tyrem coequHenus: aroMoB o HoMepoM 11 u 17 oGpasyercs BemmecTBO ¢ XUMUYECKOH CBA3BIO:
A) nonHoi

b) koBasleHTHOH TOJIIPHOI

B) koBaJIeHTHOM HEMOJSIPHON

I') MeTamraeckoi

{KONM4eCTBO 3JEKTPOHOB B aTOME; KOJMUYECTBO SHEPreTHYECKHX YpPOBHEH; KommdecTBO 11
ANIEKTPOHOB HA TMOCJIEAHEM JHEPreTHYSCKOM YPOBHE; KOJIMYECTBO MPOTOHOB B sIpe aToMa}
COOTBETCTBYET

A) HOMEpY TIepHo/a

b) Homepy rpynmb

B) nopsiaxoBoMy HOMEpY

{xnopuny Oapusi, amMasy, aMMHaKy, CEPHOM KHUCIIOTE }COOTBETCTBYET:

A) MOHHas XMMHYECKas CBA3b

b) xoBaneHTHas noJsipHasi XUMUYeCKasi CBSI3b

B) xoBaneHTHas HemoyApHask XUMUYECKasi CBSI3b

{cBs13b, 0Opa3oBaHHas 3a cueT 00pa30BaHMs OOIIKMX IEKTPOHHBIX Map; CBsI3b, 00pa30BaHHAs 3a
cyeT  O00OOIIECTBICHUSI  BaJEHTHBIX JJIEKTPOHOB, CBS3b, OOpa3oBaHHAasi 3a  CYET
JIEKTPOCTATUYCCKHUX CHUJI IPUTSDKEHHUS } Ha3bIBACTCS

A) nonHoi

b) metannuuaeckoii B)

KOBAJICHTHOM

{B mopsKe BO3pacTaHUsI METAIIMYCCKUX CBOMCTB; B MOPSAAKE YOBIBAHUS pajuyca aTOMOB; B
MOPSIIKE BO3pAcTaHHs KUCIOTHBIX CBOWCTB JIETYYHX BOJOPOJHBIX COCITUHECHHUH }IIEMEHTHI
PaCIIOJIOKEHBI B PALLY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

Kakoe u3 cyxaenuii BepHo ais anementoB {VA rpynmsi , [IVA rpynmsl, 1A rpynmsi}



A) obmas popmyia geTydero BogopoaHoro coequuenns RH4
b) He 06pa3yroT neTydnx BOJOPOAHBIX COCTUHCHHMA
B) 1o 3aBepiieHns SHEPreTHUEeCKOro ypoBHS HE XBaTaeT TPEX AIEKTPOHOB
10. Cpenu Bemmects, ykaszanubix B psay {NHz, Oz, HCI, SO2; CaO, HNOs, Clz, CO2; H2SO4, Hl,
CuClz2, CH4, NHs} koaruecTBO COCIMHEHHMIA ¢ KOBAJCHTHOM MOJISPHOM CBA3BIO PAaBHO A)
Tpem
b) nBym
B) ueTrsipem
11. Xumudeckasi cBsi3b B MoJeKynax {030Ha W XJOpHAA KalblUs; CEPHOM KUCIOTHI U XJIOPUIA
aAMMOHHSI; CEPHOI KHCIIOTBI U 030HA COOTBETCTBEHHO }
A) KOBaJIEHTHAas NOJSIPHAs U MOHHAA
b) koBayieHTHAS MOJISIpHAS M KOBAJICHTHAS HETIOJSpHAsI
B) xoBayieHTHAs HETIOJIApHAS ¥ HOHHAS

Tema 1.2. Tect Ne2 «Ilepuoanyecknii 3aK0H M IePHOANYECKAS CHCTEMA XUMHUYECKUX
ayeMenToB /I.!. MeHaeeeBay
Bapuant Ne 1
12. 'V aroma cepsl 4MCII0 3JEKTPOHOB HA BHELIHEM YPOBHE U 3apsj Apa PaBHbI COOTBETCTBEHHO
1) 4u+16 2)6u+32  3)6u+l6  4)4u+32
13. CxoaHOE cTpOeHME BHEIIHETO 3JIEKTPOHHOTO CJI0S UMEIOT aTOMBI MBIIIBSIKA
1) dbochopa 2) ceneHa 3) repmanust  4) BaHaaus
14. B psaay XMMHUYECKHX 3JIEMEHTOB:
AMIOMUHUH—KpeMHu— (pochop—cepa
BBICILIAsl CTETIEHb OKUCIICHUS
1) yBenuuuBaeTcs  3) HE M3MEHSCTCS
2) yMEHbBIIACTCS 4) cHayana yBeJIU4MBAETCA, a TOTOM
YMEHBILIAETCS
15. IlpuTskeHue 37eKTPOHOB BHELIHETO CJIOS K SJIPY YBEIMUYUBAETCS B PALY
1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K
16. B psany Be-B-C-N npouncxomut
1) yBenuveHue pajauyca aToMOB
2) yBEJIMYCHUE CHIIbI IPUTSDKCHUS BAJICHTHBIX JJICKTPOHOB K SIIPY
3) yMeHBIIICHUE IEKTPOOTPUIIATEIIEHOCTH
4) yMeHbIIICHHUE YUCIIa BAJICHTHBIX 3JICKTPOHOB
17. B nopsiike ycuiieHUs: HEMETAJUTMUECKHUX CBOMCTB PacIOIOkKEHbI
1) S-Se 2) Se-Br 3) Br-1 4) 1-Te
18. HaunbGomnwmmmii paanyc y atoma
1) 6poma 2) nuHKa 3) xamprus 4) repmaHus
19. HanGonp1ieil BOCCTAaHOBUTENBHON aKTUBHOCTBIO 00J1a/1aeT
1) Si 2)P 3)S 4) Cl1
20. Beicimit okcua coctaBa 90 00pa3yroT BCe 371€MEHTHI
1) IV A rpynmbt 2) IIA rpynmst 3) IV nepuona 4) 11 nepuona
21. TTo HoMepy Teproia MOKHO OTIPEICTHTh
1) KoNMMYeCTBO IEKTPOHOB HA BHEITHEM YPOBHE aTOMa 3) 3apsia sapa aToma



2) KOJIMYECTBO BCEX DIICKTPOHOB B aTOME 4) 4nCIo SHEPreTUYECKNX YPOBHEH B
aTome
22. CKOJIBKO SHEPreTUYECKUX YPOBHEH B aTOME CKaHIHs?
1)1 2)2 3)3 4)4

23. OneHnTe NpaBUIbHOCTD CYKJICHHUH

A. MeTtamnyeckue U BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB B IUIABHBIX MOATPYIIAX C
POCTOM 3apsja siipa YBETUIUBAIOTCS.

b. B nepuone ¢ pocroM 3apsiaa sApa OCHOBHBIE CBOMCTBA OKCHUIOB M THIPOKCHUJIIOB
YBEJIMYUBAIOTCS.

1) BepHO TOJBKO A 2) BepHo Toiibko b 3) BepHBI 00a CcyXIeHH 4) o0ba
CYXJIEHUS] HEBEPHBI
24. Haubomnee CHIIbHBIME OCHOBHBIMU CBOMCTBaMHU 00J1a/1ae€T THIPOKCH,T

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnotHsie cBOHCTBa HauboIee BHIPAKEHBI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xumudeckux snemMeHToB Na — Mg— Al:
1) yMEHbIIAIOTCS 3apsi/bl sIEp aTOMOB
2) YBEIMYMBACTCSI YHCIIO AIEKTPOHOB BO BHEIIHEM JJIEKTPOHHOM CJIOC
3) yMEeHbIIaeTCs 3EKTPOOTPHLIATEIBHOCTh
4) yMEHBIIIAETCS PAINYC aTOMOB
5) ycuinmBaroTCsS METaJUIMYECKHUE CBOWCTBA
27. B psany xumuyeckux 31emMeHToB F— Br — I
1) Bce 37eMEHTBI IMEIOT BBICIIYIO CTEIICHb OKHCIICHHSI, PABHYIO HOMEPY TPYIIIbI
2) ocnabeBarT HEMETAJUTHUECKUE CBONCTBA
3) yBenu4MBaeTCs BHICIIAS CTEIICHb OKHCIICHHS
4) yBenn4nBaCTCS PAJANYC AaTOMOB
5) 00pa3yroT JeTyune BOIOPOAHbIC COeTUHEHH S ¢ 00mIel Gpopmymnoit HD

Ipumeuanue: 3aganus Al-Al14 ouenuarores 1 6amiom. 3aganust Bl u B2 onenuBatorcs 2
6amnamu. CraButcs 1 6aii, eciu B oTBeTe AoMylieHa ogHa omnoka. CtaButcs 0 6amioB, eciu: a) B
OTBETE JIOMYIICHO 0oJiee OHON OMHMOKHU; O) OTBET OTCYTCTBYET.

MaxkcuManbsHBIM O0all 3a BRIIOJIHEHUE BCEX 3aJaHni cocTaBisieT 18 0amioB.

Pa3nen 2. XuMu4yeckue peakuuu

Tema 2.1.

28. UYTO OTHOCHTCS K XUMUYECKUM SIBIICHUSIM?
1) ucnapenue BOJIbI
2) rOpeHue JIpoB
3) meperonka HeTH
4) nnaBlieHUE 0JI0BA

29. Uem xapakTepu3yeTcst 3K30TepPMHUYECKas PEaKIusi?
1) oHa CONPOBOXKIAETCS MOTJIOMICHUEM TeTjIa
2) TeroBoro dpdekTa He HabI0JaeTCsI
3) oHa CONMPOBOXKIACTCSI BBIJICIICHUEM TeTlIa
4) TakuX peaKkiuii HeT



30. Kak Ha3wIBaeTCs peakius, B pe3yJbTaTe KOTOPOW M3 OJHOTO CIIOKHOTO BEIIECTBa 00pa3yeTcs
HECKOJIBKO HOBEIX BEIIICCTB?
1) peakiust coemuHeHUsT  3) peakius oOMeHa
2) peakius 3amMenieHuss  4) peakius pa3ioKeHUs
31. Yemy paBna cymma ko3 duimertos B ypapaenuu peakiuu Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
14
2)6
3)5
4) 12
32. Kakas macca Bobl oOpasyercst mpu B3aumoieiictuu 0,5 MOJIb BOJIOPOIA C KUCIOPOIOoM?
145r
2)9r
3)18r
4) 1,81
33. Kakoe BeLecTBo 0603Ha4€HO CMMBOJIOM X B CXeMe npeBpaLleHun Li —
X —LIOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBHUTE COOTBETCTBHUE.
Tun xumudeckoit peakiun  Cxema XUMAYECKOW PEaKIUH
1) MgCO3 — CO21 + MgO 2)
A. Peakius pa3noskeHust CuO + Al — Cu + AI203
b. Peaknust oOMeHa 3) NO + 02 — NO2
B. Peakuus 3amernenus 4) ZnO + H2 — Zn + H20 5)
I'. Peaknus coeMuHeHns HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHOBUTE MPaBYIO YacTh ypaBHEHUS PEAKIIMH 10 €To JeBOM yacTh. JleBas yacTh ypaBHEHHS
[TpaBast yacTh ypaBHEHHS

1) Cu+
A. Cu(OH)2 = H20
B. CuO + 2HCI = 2) CuCl +
B. CuO + H2 = H20 3) CuS
I.Cu+S= 4) CuCI2 + H20
5) CuO + H20

6) Cu20 + H20
36. CocTtaBbTe ypaBHEHHE PEaKIMU IO ONWCAHUIO, JAWTe XapaKTePUCTHKY YpPaBHEHHS pPEaKIIHH:
cynbdart xene3za(lll) + ruapoxcua xkamus = ruapokeun xene3a(lll) + cympdar xamms.

C2. CocraBbTe ypaBHEHHUS peaklMid 1o cxeme mpespamienuit: S — SO2 — SO3 — H2S04 —
Na2S04.

Tema 2.2.
B xaxmom Bonpoce BbIOEpHTE OJIMH MTPABUIIHHBIN BAPHAHT OTBETA.
37. VI3 mepeuyrncIeHHbIX IEKTPOIIUTOB YKAKUTE CIA0bIi JJIEKTPOJIHT:
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a) TUJIPOKCHUJ] KaJIbITUS B) CE€pHas KHCIOTa

0) MIaBUKOBAsk KMCJIOTA T') TUAPOKCHI HATPUS
38. U3 npencTaBaeHHBIX YaCTHUIl BHIOEPUTE CYJIb(PUT-UOH:
a) §% 6) SO3>
B) SO37 r) SO4%
39. Kakoe coepHeHe B MOHHOM YpaBHEHUH 3aITHCHIBACTCS B BUIE MOJICKYJIbI?
a) a30THAsA KUCJIOTa 0) oprodochopHnas kuciora
B) THJIPOKCH]T II€3HS 1) CHIIMKAT HATPHS
40. Tpu qucconuanyu 3 MOJIb KaKOTO COSAMHEHUs 00pa3yercst 9 MOJIb aHHOHOB?
a) HUTpATa aJTIOMUHUS 0) xnopuna xenesa (II)
B) cysbdaTa HATpUS T) cyiabhuIa Kaus

41. I1pu B3arMOICHCTBUH KAKOM Taphl BEIIECTB BBIJCIUTCS Ta3?

a) TUAPOKCHUJ MarHUs ¥ a30THAs KUCIIOTa 0) cynb(UT Kaius U COJITHAs KUCIOTa

B) HUTpAT HaTpus B opTodocdopHas kuciora 1) ruapokcun xenesa (I1) u cepras kuciaora 42.
C pacTBOpPOM KaKOT'O COCJIMHEHUS MTPOpearupyeT rupOKCH/T IIMHKA?

a) TUAPOKCUAA Kalus 0) cynbgaTa HaTpUL
B) XJIOpUJa MarHus I') HUTpaTa Kajaus
43. Kakoit oKCcH/I U3 IEPEYUCIICHHBIX pearupyeT U ¢ THAPOKCUIOM HATpHsl, U C A30THOU KUCTIOTOM:
a) OKCHJ] MarHust 0) oxcua kpemuus (IV)
B) OKCHJIT OCpUILITH I') OKCHJT KaJIBITHS

44. CoxkpallileHHOE HOHHOE ypaBHeHHe 2H+ + CO3* =H,0 + CO, COOTBETCTBYET B3aUMOJICHCTBUIO
a) kapOoHaTa KaJbIUs U a30THOM KHCIOTHI
0) kapOoHaTa Kalnusi U YKCYCHOM KUCIIOTHI
B) okcuaa yriepoza (IV) u ruapokenia HaTpus
') KapOOHAaTa HATPHsI U CEPHON KUCIIOTHI
45. Ocanok oOpasyeTcsi B pe3yibTaTe B3aUMOJICHCTBUS
a) arieTaTta HaTpus U COJISTHOM KUCIIOTHI
0) cynbduaa kanust u Hutpara ceuHua (1I)
B) opTO(ochOpHOIl KUCIIOTHI U THAPOKCUA HATPUS
r) okcuza cepsl (IV) u rugpokcnia xanus
46. Kucnast coitb MOXeT 00pa30BaThCsl MPH B3aMMOICHCTBHH THIPOKCHIA HATPHUS H ...

a) XJIOPOBOJOPOTHON KHCIIOTHI 0) a30THOM KHUCIIOTHI
B) OPOMOBOJOPOTHON KUCIIOTHI T') CEpHOI KUCTOTHI
47.lpu noGaBieHWH K PAaCTBOPY XJIOpUJA ATIOMUHMS H30BITKA PacTBOpa THAPOKCHIIA HATPUS
oOpa3yercs
a) AI(OH)s 6) NaAlO2
B) Na[Al(OH)4] r) Al2O3

Pa3nen 3. CTpoeHne U CBOMCTBA HEOPraHNYECKUX BelIeCTB
Tema 3.1 Knaccupukanus, HOMEHKJIaTypa U CTPOEHHE HEOPTaHMYECKHUX BellecTB
TecT ¢ BBIGOPOM NPABHJIBLHOIO OTBETA.
48. KucnoTHBIMU OKCUIAMU SIBJISIOTCS BCE BEIleCTBA B rpymme: 12
a) ZnO, SOz, H2S04 6) SiO2, Cl207, P2 Os B) CO2, Al203, Fe2Oz 1) Li2O, NO, FeO 49.
BemectBo, Ha3BaHue KoToporo HuTpat xenesa (II), umeer hopmyny:



a) FeN 0) Fe(NO3)3 B) Fe(NO2)2 r) Fe(NOs3)2 50.
ConsiMu ABJISIFOTCS:
a) Al2S3, NH4Cl, H2Si04 6) Al203, NH4NO3, K2SiO4 B) AI(OH)3, NH4Cl, NazSiOas 1) AlLSs,
NH4Cl, K2SiO4
51. K 0CHOBHBIM OKCHJIaM OTHOCHTCS TPYIITIa BEUIECTB:

a) SO3,HCI, CuO 6) CuO, Na20, CaO B) Ca0, BaO, SiO r) SiO2, OF;,Al,03
52. K xucinoraM OTHOCHTCS TPYTIIa BEMIECTB:

a) H2S, HNO,HBr 6) KCI, HCI, H2SO4 8) NH3, HNO3 , HJ r) NaOH, H2SO4 , HoS 53.
BemiectBo, Ha3BaHME KOTOPOTO CY/Ib(UT HATPHS, UMEET HOPMYITy:

a) Na2SO3 6) Na2 SO4 B) Naz S r) NaHSO4
54. OCHOBHBIM OKCHJIOM U OCHOBHOH COJIBIO SIBJISIFOTCSL:

a) FeO u FeSO4 6) CaO u CaCl; B) BaO u Ba(NO3)2 r) CaO u (CuOH)2 CO3
55. OcHOBaHUEM U KUCIIOTOH COOTBETCTBEHHO SIBIISTIOTCS:

a) HNOs u (NH4)AI(SO4)2 6) H2S 1 NaNOs B) K2SO3 u Ca(OH)2 r) KOH u H4P207
56. OCHOBHBIM TIPU3HAKOM, IO KOTOPOMY CII0)KHOE BEIIECTBO OTHOCAT K KHCJIOTaM, SIBISETCS

HAJINYHE B €r0 COCTaBE:

a) KCIIOTHOTO OCTaTKa 0) aTOMOB KHCJIOPO/a B) aTOMOB BOJIOPO/IA I') THIPOKCUIIBHOM IPYIIITBI
57. K am(poTepHbIM COCTMHEHHUSIM OTHOCUTCS TPYIINA BEIICCTB:

a) Al203, SiO2 , Ba(OH)2 6) Zn(OH)2 ,CaO, P20s B) ZnO, Zn(OH). , Ca(OH)2 r) AI(OH)3,

Zn0O, Zn(OH)>
58. Oxcu MeTaiia, KOTOPBIN B3aUMOJICHCTBYET U C OCHOBAHUEM, U C KUCIIOTOM, SBIISETCS:

a) amdoTepHBIM 0) HECOICO0Pa3yIONUM B) OCHOBHBIM T') KHCIOTHBIM 59.
BemecTtBo, B KOTOpOM Bal€HTHOCTH cepkl 11, 3T0:

a) CepHUCTHIH ra3 6) cepoBOJOPOJ B) cynbdat kanus r) okcug cepsl (IV)

60. IIpupoTHOMY COSTUHEHHIO KaJIbIIHs, Ha3IBAEMOMY MPaMOp, COOTBETCTBYET (hopMyIa:

a) Ca3z (PO4 )2 6) CaCOs B) Ca(OH)2 1) CaSO4 61.

YrapHbIM ra30M Ha3bIBAIOT:

a) okcup yraepoaa (IV) 6) okcua cepol (IV) B) okcua yraepona (II) r) okeun azora (II)
62.OCHOBaHUS COOTBETCTBYIOT XHMHYCCKHM DJIEMEHTaM, UMEIOIIUM CIIAYIONIUE MOPSIIKOBBIE
HOMEpa B MEPUOIUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 @Pu3uK0O-XUMHYECKHE CBOMCTBA HEOPTAHNYECKHUX BEILECTB
Pesynprar oOyuenuss KrnaccupuuupoBaTb HEOpPraHHMYECKHE BEILIECTBA B COOTBETCTBHM C HX
CTPOEHUEM

63. bunapHoe coenMHEHUE XMMHUYECKOTO 3JIEMEHTa C KHCIOPOJOM B CTEMEHH OKHUCIEHHS —2, B
KOTOPOM CaM KHCJIOPOT CBSA3aH TOJILKO C MEHEE JICKTPOOTPHUIIATSIILHBIM JIEMEHTOM:
a) okcua + 0) coinb B) kuciota 2. OcHOBHBIE OKCUIBI: a) okcun cepbl(VI) SO3
0) okcua HaTpus Na20 + B) okcuy azota(IV) NO2 64.
OCHOBHBIE OKCHUJIBI:
a) okcua azora(IV) NO2
0) okcua cepri(VI) SO3
B) okcua meau(Il) CuO) + 65.
KucnotHbie OKCUIBI:
a) okcua cepoi(VI) +



0) okcua meau(Il) CuO)
B) oKcuJ 1uHKa ZnO
66. KucinorHble OKCUIBI
a) okcua amomuHus A1203
0) okcux uHKa ZnO
B) okcup azota(IV) NOz + 67.
AMoTepHbIE OKCUIBI:
a) okcua azora(IV) NO2
0) okcua nuHka ZnO +
B) okcup HaTpus Na20
68. AMpoTepHbIC OKCHIBI:
a) okcua menu(Il) CuO)
0) oxcua azora(IV) NO2
B) okcug anmroMuuus Al203 +
69. I'1e HaxoaATCST HYKJICUHOBBIE KUCIIOTHI B 9yKapHUOTaxX:
a) B MUTOXOHAPUAX
0) B MeMOpaHe
B) B szpe + 9.
70. Yto Takoe HyKJICHHOBAs KUCIIOTA:
a) Ouomnosiumep +
0) pacTBOp
B) HEOPraHUYECKOE COEIMHEHUE
71. Bce KHCIIOTHI B CBOEM COCTaBE MMEIOT KHCIIOPO/I, TaK JIU 3TO:
a) na
0) Het +
B) HE U3y4YECHO
72. Kucioram COOTBETCTBYIOT CIIEIyIOIIEe COeTMHEHHE:
a) HBr +
6) HOH
B) NaOH 73. KucinoraM CcOOTBETCTBYIOT
CJIEYIOIIEe COCAMHEHUE:
a) Na2SO4
0) H3AIO3 +
B) NaOH
74. Kucioram COOTBETCTBYIOT CIIEIyIOIIEEe COeITMHEHHE:
a) CH3COOH +
0) K3POg4
B) HOH
75. Kucnotsl 00pa3yroTcst Ipu B3aMMOACHCTBUH:
a) KICIIOTHOTO U OCHOBHOTO OKCHJIa
0) OCHOBHOTO OKCH/Ia ¥ BOJIBI
B) KUCJIOTHOTO OKCH/IA M BOJBI +
76. B3anMoeiicTBrEe OCHOBAHHS C COJBIO:
a) NaOH + MgCl> = NaCl + Mg(OH). +
6) NaOH + HNO3= HOH + NaNOs



77.

78.

79.

80.

81.

82.

83.

84.

85.

B) NaOH + CO2 = NaHCOs3
®opmyia, COOTBETCTBYIOIIAS COJIH:
a) CH3COOH
6) NaHCOs +
B) H3AlO3
®opmyia, COOTBETCTBYIOLIAS COJIM:
a) HBr
0) CHsCOOH
B) Mg(OH)Cl: +
®opmyia, COOTBETCTBYIOLIAS COJIM:
a) HBr;
0) KoS +
B) K20
OcHoBaHMsI MOT'YT BCTYIIaTh B PEAKIIHIO C:
a) OCHOBHBIMU OKCHJIaMU
0) co BceMU HEOPTraHMYECKUMHU BEUIECTBAMHU
B) KUCJIOTHBIMH OKCHUJAMH +
KucnotHble OKCHIBI MOTYT B3aUMOJICHCTBOBATD C:
a) OCHOBaHHUEM
0) conpio +
B) KHCIIOTOM
KucnotHble OKCHIBI MOTYT B3aUMOJICHCTBOBATD:
a) C OCHOBHBIM OKCHJIOM +
0) ¢ KHCJIOTOM
B)C OCHOBaHHUEM.
OKkcuapl COCTOST U3 KUCIOPOA U:
a) IByX 2JIEMEHTOB
0) ogHOTO BJIeMeHTa +
B) TPEX 2JIEMEHTOB
BriGepuTte rekcaruapokcodeppar HaTpus:
a) Naz[Fe(OH)4]
6) Na[Fe(OH)6]
B) Naz[Fe(OH)s] +
Hutpat antroMuHus B pacTBOpe B3aUMOJIEHCTBYET C:
a) Ca(OH)2 +
0) Fe(NOs),
B) KC1 86. 'mapokapOoHaT HaTpus pearupyeT ¢ KaxIbIM U3

9THUX BCIICCTB!

87.

a) O2 u CO2
0) NaOH u HCI1 +
B) CaCl2 u NaOH
Mesxny coboit pearupyror:
a) ruapokcua meau (1) u consHas xkucnora +
0) kapOoHnat 6apus u ruapokcua meau (1I)



B) THApPOKCU MarHus U HUTpat ceuHIa (II) 88.
OcHoBaHuUsI — 3TO:
a) CJI0YKHBIC BEIIECTBA COCTOSIIUE U3 METAJIIA U KUCIIOTHOTO OCTaTKa
0) CIIO’KHBIE BEIIECTBA COCTOSIIME U3 BOAOPOAA M KUCIOTHOTO OCTAaTKa
B) CJIOXHBIE BEILIECTBA, COCTOAIIME U3 aTOMOB METaJlIa U TUIPOKCOTPYMIIbI + 89,
Kakoe u3 nmpuBeIeHHBIX HUKE BEUIECTB SIBJISICTCS OCHOBAHUEM:
a) Fe(OH) +
6) CaO
B) NaxSO4
90. YUro obpasyercs mpu B3aumoeiicteuu NaOH ¢ COz:
a) coJib ¥ Boja +
0) CoJIb M KHUCJIOTA
B) OCHOBaHHUE U OKCHUJ]
91. OcHOBaHUWE TUCCOIMHUPYET HA:
a) KATUOHBI BOJIOPO/Ia M aHUOHBI KMCJIOTHOT'O OCTaTKa
0) KaTHOHBI METAJIA ¥ THIPOKCHU] aHUOHBI +
B) KaTHOHBI METaJlJIa U aHKOHBI KUCJIIOTHOTO OCTATKA.

Pa3znen 4. CTpoeHue U CBOIiCTBA OPraHNYeCKUX BellecTB
Temad.1. Knaccudukaius, CTpoeHHE U HOMEHKJIATypa OPTaHUYECKUX BEILIECTB
Bomnpoc 102

VYkaxuTe cripaBeNIuBbIe YTBEpKIeHUS. B yrneBogopoe co CTpykTypHO popmynoit

CH;
|
H,C —CH —CH —C —CH;
| | | |
H,C — CH,CH; CH;,

BapI/IaHTLI OTBETOB

A. 4YHCJIO NepBUYHBIX aTOMOB C paBHO CyMM€ BTOPUUYHBIX U YETBEPTHUHBIX
B. 4HCIIO BTOPHUYHBIX aTOMOB C paBHO YHMCITy TPETUUHBIX

C. uyHcio TpeTHuHbIX aroMoB C B 2 pa3a 60sbliie yucia YeTBePTHUHBIX

D

YHUCJIO NEPBUYHBIX aTOMOB Cs2 pa3a OoJIbIIIEe YKCIIa TPETUYHBIX

Bomnpoc 103

B oprannueckux BemecTBax BaIGHTHOCTh aTOMa YIJIepo/ia, Kak MPaBuiio, paBHa:

BapuaHTbl 0TBETOB;
a)l;
0)II;
B)III;
4)IV



Bonpoc 104

YKaxuTe 4ucio aTOMOB BOJOPOZA, KOTOPOE BXOAHUT B COCTAB MOJICKYJIbI, CKEJIET KOTOPOH MMEEeT
CTpOCHHE

Bomnpoc 105

3anuimmuTe, CKOJIBKO YIIEBOAOPOI0B H300PaKEHO C MOMOIIBIO CIASAYIOIINX CTPYKTYP YIIEPOIHOTO
ckeinera?
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Bonpoc 106

B uuncio mnonoxeHWd TEOPUM XHMHYECKOTO CTPOEHHUS OPraHWYECKUX COEAMHEHUI He BXOAUT
YTBEPXKACHUE:

BapuaHnTtel oTBETOB

OpTaHU4YC€CKUC BCIICCTBA HE MOT'YT OBITh MOJIYYCHBI U3 HCOPTraHNYCCKUX

W

ATOMBI U I'PYIIIIBI ATOMOB B MOJICKYJIaX B3aMMHO BJIMAIOT APYT Ha ApyTra

o

OJIHOU U TOM K€ MOJICKYJIIPHON (hOPMYIION MOKHO OIMKMCATh COCTAB PA3IMYHBIX BEIIECTB

o

aTOMbI B MOJICKYJIaX CBA3aHbBI B OHpCI[eJIéHHOﬁ noCIacaJ0BaTCIbHOCTH COIJIaCHO HX
BaJICHTHOCTH

Bonpoc 107

IIo CTPYKTYpaM YTJICPOAHOI'0 CKEJICTA YIJICBOAOPOAOB YKAXKUTEC OJJMHAKOBBIC BEIICCTBA:

BapuaHTtel 0TBETOB

[ [ C-C~ c-c
Bonpoc 108

H3omepbl oTIMYaloTess MEXIy co00ii: a)pu3nuecKuMu CBOWCTBaMU; 0)XUMHUECKUMU CBOMCTBAMU;
B)CTPOEHUEM MOJIEKYJI; T)MOJISIPHBIMUA MaccaMu



Bonpoc 109. Jlns wu30MepoB OJMHAKOBBI: a)MOJsIpHAss Macca, O)pu3nueckue CBOMCTBA;
B)KOJINYECTBEHHBIN U KAUECTBEHHBII COCTaB;I')CTPOECHUE MOJIEKYJIbI

Bomnpoc 110. 3omepaMu 110 OTHOIIEHUIO IPYT K APYTY SBIAIOTCA YIIIEBOAOPObI CO CTPOCHUEM
yriepoIHOM 1ienu: BapuaHThl 0TBETOB
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Bomnpoc 111
CKOJIBbKO BEIIECTB U300paKEHO C TOMOIIbIO (hOpMYI
Cl1 Cl H H
\ ‘ |
H—-—C-—-F H-Cc—H F—-—C-C1 H—-C-—-F
} 4 |
H F H Cl1

BapuaHTel 0TBETOB:

a) JBa;
0) oaHO;
B)TpH;
T) 4eThIpe
Tema 4.2. «CBOMCTBA OPraHUYECKUX COCAHHECHUID)
112. TIporecc pa3noxeHus yriaeBoI0poaoB HedTH Ha OoJiee JieTyune BellecTBa Ha3bIBACTCS:
a) KPEKUHTOM;
0) IeruapupoBaHUEM;
B) TUJIPUPOBAHHEM;
T) Jeruaparanuei
113. T'opeHre >TUIAMHHA COMPOBOXKIAETCS OOpa3oBaHUEM YIIEKUCIOrO Ta3a, BOABI H: a)
aMMUaKa;
0) a3ora,
B) okcupa azota; (1)
r) okcuaa azora (IV).
114. Peakuusi, 10Ka3bIBaIOIAs HEMPEACIbHBIN XapakTep KaydyKka
a) peakIus TaIOTeHUPOBAHMS;
0) peakius THIPOTaJIOTeHUPOBAHUS;



B) peaKIys MoJIMMEpU3aInig;
) okucienune pactBopom KMnO4

115.Peakmus "cepeOpssHHOTO 3epKaja’ XxapakTepHa:

116.

117.

118.

1109.

120.

121.

122.

a) JIJIs1 IPOTIaHAIS;
0) Oyranona-2;
B) OyTeHa-2;
r) OyTHHa-2.
[Tpu B3aumo1eliCTBUY KapOOHOBBIX KUCIIOT U CTUPTOB 00PA3yIOTCSI:
a) IpocCThIe FPUPHI,
0) croxHbIE YPUPHL;
B) aJIbJCTU/IbI;
I') aMUHOKHUCJIOTHI.
[Tponykrom peakuuu OyreHa-1 ¢ XJI0poMm sIBIIseTCA:
a) 2-xyopOyren-1;
0) 1,2-nuxnopOyran;
B) 1,2-nuxnopOyten-1;
r) 1,1-nuxnopOyraH.

CnoxHblii >Qup MOXHO MOIYYUTh MPH B3aUMOJCUCTBUU KapOOHOBOW KHUCIOTHI C:

alETHIIEHOM;
0) XJIOPOBOJIOPOAOM
B) 3TUJICHOM,;
I') METaHOJIOM.
Jis ipeAeTbHBIX OTHOATOMHBIX CIIMPTOB XapaKTEPHO B3aUMOICHCTBHUE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
Koadduuuent nepen kucinopoaom B ypaBHenuu C2HsOH+Oz2,— paBeH:
a)3;
0) 4;
B) I;
r) 2.
Cymma ko3 uureHToB B ypaBHeHuH noxydeHus C2Hz u3 kapOuna kanblus, paBHa: a) 2;
0) 3;
B) 4;
r)5.
[Tpu nosHOM OKHCIeHUH 1 MOJb TponaHa KUCIOPOI0M BO3yxa oOpa3yercs:
a) 1 Monb CO2 u 1 Mons H20
0) 3 Moab CO2 u 4 Moss H20
B) 2 Moas CO2 u 3 Mons H20
r) 4 Mons CO2 u 6 Mo HO

a)

123. 3anumuTe Ha3BaHMUE BelIeCTBA X (110 CUCTEMAaTHIECKON HOMEHKJIAType) B LIETIH TPEBPAIICHHI:

KpaxMmai — TJI0K03a — X — 3TUJIEH

124. Dtanon maccoit 13,8 r okuciuimu 34 r okcuaa meau (II). Tomyunnu anpnerun maccoi 9,24 r.

Yemy paBeH mpakTuueckuil Boixos ( B %) anpaeruna’?



Pa3zpensS.Tema 5.1

125. I3 npennoXeHHOTO CIUCKa XMMHUYECKHMX pPEaKUuil BBIOEpUTE BCE, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS NPH MoBbIeHnH aasienus: 1) N2 + 3H2 = 2NH3 2) CO + 2H, = CH30H

3) Zn + 2HCI = ZnCl; + H2 4) 2Na+ S =NaS5) C + Si =SiC

126.113 npeuIoKEHHOTO CIMCKAa XUMHUYECKMX pEaKlIMil BbIOEPUTE BCE, CKOPOCTb KOTOPBIX
yMeHbIaeTcs npu noHwkenuu aapnenus: 1) Ca+ 2HCl — CaCl2 + H2 2) H20 + N205 — 2HNO3
3) C6H6 + C12 — C6HSCl + HC14) H2 + S — H2S 5) C +2N20 — CO2 + 2N2

127. 113 npe/u10)KEeHHOT0 TepeyHsl BEIOEPUTE BCE PEAKLUH, ISl KOTOPHIX YBEIMYCHHE ABICHUS He
NMPUBOIUT K yBenuueHuto ckopoctu peakimu: 1) 2P + 5Clyr) = 2PCls 2) Zn + CuSO4 = ZnSO4 + Cu
3) Ba + 2H20) = Ba(OH)2 + H2 4) Fe203 + H2 = 2FeO + H20 5) 2NaOH + H2SO4 = NaxSO4 +
2H,0.

128.3 mOpe/UIoKEHHOI'0 CIHCKAa XUMHMUYECKUX peakuuil BblOepUTe BCE, CKOPOCTb KOTOPBIX
YBEIMYMBACTCS MIPH MOBBIIICHUU KOHIIEHTpauu Bogopoaa: 1) N2 + 3H2 = 2NHz3

2) CO + 2H2 = CH30H 3) Zn + 2HCIl = ZnCl; + Hz 4) C + H,0 = CO + H; 5)
CsHs + H2 = C3Hs

129. M3 mpemioKeHHOTO CHHCKAa XHMHYECKHX pEaKIui BbIOEpHUTE TE, CKOPOCTh KOTOPBIX
YMEHBIIAETCS NMPH MOHMKEHUH KoHIeHTpauuu kuciotel: 1) Ca + 2HCI = CaClz + Hz

2) H20O + N2Os = 2HNO3 3) CeHs + HNO3 = CeHsNO2 + H20O 4) NHsH2PO4 = NH3 + HzPO4 5)
SO3 + H20 = H2SOa4.

130. M3 mnpemsio’)keHHOro CHHCKa XHMHYECKHUX peaklUuil BblOEpUTE TE, CKOPOCTh KOTOPBIX
yBeJIMYMBAETCs NPy moBbIeHn: AaBieHus: 1) 2NHs = N2 + 3H2 — Q 2) CO + 2H, = CH3OH + Q

3)Zn+2HCI=ZnCl2+H2+Q 4)Ca+S=CaS 5)CaO + CO; = CaCOs

131. M3 mnpemsio)KeHHOro CHHCKa XHMHYECKHX peakLui BbIOEpUTE Te€, CKOPOCTh KOTOPBIX
yBEJIMYMBACTCS NPH MoBbIIeHHH Aasienus: 1) No+ 3H, = 2NHs 2) CO + 2H> = CH3OH

3) 2Mg + CO, = 2MgO + C 4) 2Na + S = NazS 5) CO + Cl, = COCl;

132. 113 TpeUIOKEHHOTO CIMCKA XWMHYECKUX pEeaKIHid BBIOEPHTE Te, CKOPOCTh KOTOPBIX
yMeHbIaercs npu nonmxkenuu aasneHus: 1) Ca + 2HCI = CaCla+ Hz 2) 2H20 + 4NO; + O =
4HNO3 3) CsHe + HNO3 = CsHsNO2 + H20 4) Ho+ S = H2S 5) C + 2N20 = CO2 + 2N»

133. 13 Tmpe/UIOKEHHOTO CIMCKA XWMHUYECKUX PpEeakIHid BBIOEPHTE Te, CKOPOCTh KOTOPBIX

YBEIMIMBAETCS MPH UCIIOIb30BaHuU KaTanu3aropa: 1) C + Oz = CO2 2) CO + 2H2 = CH30H 3)

Zn + 2HCI = ZnCl, + H2 4) 2Na + S = Na2S 5) N2 + 3H2 = 2NHs.



134. V13 npeanio’)KeHHOTO CIHMCKAa BO3JCHCTBUN BHIOEPUTE T€, KOTOPHIC NMPUBOIAT K YBEITUYCHUIO
CKOPOCTH XUMHUYECKOW pEaKLMHd MarHus € pacTBOPOM CEPHOH KHUCIIOTHI: 1) MHOBBIIEHUE
TeMmrepaTrypbl 2) INOHM)KEHUE JIaBJIECHUS B cUCTeMe 3) yBEIMUYEHHE JaBJIEHUS B cuUcTeMe 4)
no0aBjIeHNE MarHus 5) yBeIMUYEHUE KOHLIEHTPALlUU KUCIIOTHI.

Pa3nes 6.PacTBOpBI
Tema 6.2.

135. YKakuTe pacTBOPUMOE B BOJIC BEIIIECTBO:

A)kapOoHAT KaJIbIIUs; B)cynbdar amroMunms;
b)xnopun cepedpa; INruapoxcup xenesa (III).

136. U3 psaa popmyn HoS, NaBr, HoSO4, CuO, H2COs3, H2O BeIOEpHUTE TE, KOTOPBIE COOTBETCTBYIOT
CWJIBHBIM 3JIEKTpoJuTaM. Hamummre ypaBHEHUS OUCCOLMALMU ATHX COEJUHEHui. 137.
3aKOHUUTE YpaBHEHMSI peaKLUid:

A)NaCl + AgNOz —;

b)CaCO3z + HCl —

B)HNO3 + Cu(OH), —.

PaccraBpre K03 punmentsr. HanumuTe 11 Kax10i peakuuu HOHHBIE YPaBHEHUSI.

138.PaccunTaiiTe MONSPHYIO KOHIIEHTPAIIMIO PAacTBOpa, B 250 cM® KOTOPOTo coepKuTces 4 T

TUAPOKCUAA HATPHSL.

139.Paccunraiite 06beM conmsHOH kucnoTel ¢ koHmentpamueit HCl 0,1 momb/mm3, koToprit

noTpeOyeTcs 1715l OCaKIeHUsSI MOHOB cepedpa u3 20 T pacTBOpa HUTpaTa cepedpa ¢ MacCoBOM J10Ieit
AgNO3 5%.

6.3 Bonipoch! 17151 NOATOTOBKH K NPOMEKYTOYHOMH aTTeCTALMHN

Pa3nes Opranuyeckasi Xumusi

1. Tlpenmer opranuyeckoil xumuu. OpraHudeckre BelIeCTBA W HMX OTIUYHE OT
HEOPraHMYECKUX BEIIECTB.

2. OcHOBHBIE MOJOXKEHHS TEOPUH XUMHUYEcKoro cTpoeHus: A.M. Byrieposa. 3. Ankansl:

obmas popmyia, TOMOJIOTHUYECKHUN psfl, HU3HUECKUE CBOMCTBA

N3omepus ankaHoB (Ha MpuUMeEpe MEHTaHa, TeKcaHa, TernTaHa).

XUMUYECKUE CBOMCTBA aJKAHOB.

AJIKEeHBI: onpeiesieHre, U30MepHsl, XUMHUIECKHE CBONCTBA.

AJIKUHBL: ONIpeJIeICHHe, N30MepHs, XHMHYECKHE CBOWCTBA.

bensou: monyueHrne 1 XUMHUYECKHE CBOMCTBA.

© 00N Ok

CnupTsl: onpesienienue, Kiaccuukaius, IpuMepbl, XUMHUUECKHE CBOMCTBA, TPUMEHEHHE.
10 DeHOIBL: ONpeeeHUEe, XUMUUECKUE CBOMCTBA, MIOJIyYCHHUE.

11. Anpaeruasl: onpeneneHne, XMMUYeCKUe CBOMCTBA, OJIyUYEeHHUE.

12. KapOoHOBBIE KUCIIOTHI: ONpeeNeHHEe, KIacCU(pUKALIH, TPUMEPbI, XUMUYECKHE CBOWCTBA.



13. Yraesoapl:  ompenencHue, KiaacCUpUKAIUS, TIPUMEPBI " ux
Ouonoruyeckas pouib. Monocaxapunel, {ucaxapusl, [lonucaxapubt

14. Amunbl: onpeneneHue, Kinaccudukamys, npumepsl. Peakius H. H. 3uanna 15. AMUHOKHCTIOTHI:
olpeJieIeHue, OCHOBHbIE XUMHUECKUE CBOICTBA.

16. IlonsTie 00 a30TconEpKAILUX METEPOLUKINYECKUX COEAUHEHHX

17. benku.KauecTBeHHBIC peakIIuy OSIKOB.

18. HyknenHOBBIE KUCIIOTHI

19. TonsiTHE O BEICOKOMOJIEKYIISIPHBIX COCMHEHUSIX

Pazgen O0masi 1 HeopraHuyecKass XuMms
20. Xumuueckuii 3neMeHT 21. 3aKOH MOCTOSTHCTBA COCTAB:
22. 3aKOH COXPaHEHHUs MacChl BEIIECTB
23.Ilepnonnueckuii 3axkon JI.1M.Mennenesa
24 BajleHTHOCTb 1 BaJICHTHBIE BO3MOXHOCTH B aTOMOB
25.0OCHOBHBIE TUITBI XUMUYECKOU CBSI3U
26.[lucriepcHbIC CUCTEMBI
27.Turbl XUMHUYECKUX PEaKINil
28.CxopocTh XUMHUECKUX peakuuid. Karanus
29.00paTUMOCTh XUMHYECKUX PEAKIIHI.
30.Xumuueckoe paBHOBecue XMMHUECKOE paBHOBECHE
3125eKTpoauTHYECKast JUCCOIHAIUS
32.I'mpponu3
33. Knaccugukanust HEOpraHU4eCKHX BEIIECTB
34.Knaccuduxanus opraHn4eckux BeIeCTB
35.Metanbl
36.Koppo3us meramios
37.OnexTponus
38.Hemeramibl
39.0kcHabl HEMETAIIIOB
40KucnoTelopraHnyecKue U HEOPraHUYECKHe
41 AmdoTepHble OpraHn4ecKue 1 HEOpraHMUYEeCKUe COeTMHEHUS
421'eneTrueckast CBSI3b MEX/y KJIacCaMU OPTaHUYECKUX U HEOPTraHUYECKUX COECIMHEHUM
43.XuMus 1 IpoOU3BOACTBO
44 XuMmus U cenbCKoe X039iCTBOXUMUS U MPOOIEeMbl OXpaHbl OKPYKAIOIIEH CpeIbl
45.X1MHS ¥ TTIOBCETHEBHAS )KU3Hb YEJIOBEKA
6.4.Keiicpl
Keiicel mcnonb3yroTcsi B Ka4eCTBE OIEHOYHOT'O CPENICTBA B pazjeiie 7 MPHUKIATHOTO MOMYIS, WX
CoJIepXKaHuEe OmpeaensieTcs ¢ y4éroM MpodeCcCHOHATBLHON HaAMpaBICHHOCTH 00pa30BaTeIbHOMN
nporpammel CI1O.
IIpuMepsI BO3MOKHBIX TeM KelCoB:
1.TToTennenue KIMMaTa U BHICBOOOKICHNE Ta30BbIX THAPATOB CO JIHA OKEaHa.
2.bynymye marepuansl s aBua-, MalllMHO- U IPHOOPOCTPOCHHUSL.
3.HoBbie MaTepuansl JUIsi COTHEUHBIX OaTapeid.
4.JIexapcTBa Ha OCHOBE PaCTUTEIbHBIX TPENapaToB.



5. X¥MHYECKHUE AIEMEHTBI B )KU3HHU YEJIOBEKA.

6.BomopoaHas sHEpreTrKa.

Keiic Nel. «<BogopoaomoOuan — mar B Oyayiuee»

Aptomo6mn Honda FCX Clarity Ha BOJOpOAHBIX TOIUTMBHBIX 3JIEMEHTAX €3]IAT 10 1oporam EBpornsl

¢ 2009 roma. B 2011 rony Honda npucoeannunace K eBpoOneHcKOMY MapTHEPCTBY SKOJIOTUYHON

sneprun (Clean Energy Partnership), mocie dero BbIBena Ha TEpBBIA IUIAH MPOHU3BOJCTBO

AKOJIOTUYECKH YUCTBIX aBTOMOOMIIEH. A Ha [1sToMm MockoBckom MexayHapoaHoM aBTocasione BA3

IIPEJICTaBUII CBOIO HOBUHKY «Jlama-AHT3m» ¢ OajuioHaMu BOJIOPOAA U KUCIOpOoa. 3afaHus:

1.IloyeMy MHOTHE aBTOMOOWJIbHBIE KOMIIAHUHM pPa3padaThIBalOT aBTOMOOWIH, paloTarouiue Ha
BOZIOPOJTHOM TOTLIIMBE?

2.Kak BbIXJIONHBIE Ta3bl aBTOMOOWIEH, padOTalOMIKUX Ha YIJIEBOJOPOIHOM TOIUIMBE, BIMUSIOT Ha
3/I0pOBBE YeNIOBEKa?

3.Kakue «+» u «—» BBl BUIUTE Y BOAOPOAOMOOHIICH?

4. HaiimuTe TOTOTHUTENBHYI0 HHPOPMAIIHIO 00 UX YCTPOUCTBE.

5.Eciu B Bamell ceMbe WM Yy BallMX 3HAKOMBIX €CTh aBTOMOOWIIH, MOACYUTANTE, CKOJIBKO
MPUOIU3UTEBHO JINTPOB OCH3MHA, ra3a U KaKOW MapKH HCIIOJIb3yeTe SKETHEBHO.

6.Kakue BemiecTBa M B KAaKOM KOJMYECTBE MOTYT HAaXOJHMTHCS B BBIXJIOMHBIX Ta3ax Ballux
aBTomMoOuIein?

Keiic Ne2. «XJ10p B )KM3HH YeJI0BEKa»

B Snonun oOweAuHEHHBIMH cuiamMu HarmoHanbHOro HMHCTUTYTa 370poBbs U IIpedexTypHOro

yauBepcuTeTa CUA3yoKH OBLIO TIPOBEIACHO MCCIICIOBAHHUE. YUEHBIC BBISICHWIN, YTO €CTECTBECHHBIC

OpraHMYECKHEe BEIIeCTBA BCTYMAIOT B PEAKIMIO C XJOPUPOBAHHOM BOAOW W3-TIOJA KpaHa, 00pa3ys

OTIaCHBIE COCAMHEHUS, KOTOPhIE MOTYT CIIYXKUTh MPUYMHON paka. Takue COeMHEHHs] HA3bIBAIOTCS

MX, To ectb «MyTareH ukc» uinu «Hen3BecTHbI MyTareH».

3ananus:

1.TIpemsioxuTe ciocoObl YMEHBIIICHHUS SIOBUTOTO BIIMSHHS XJIOpa B MUTHEBOWM BOJIE HA OpraHU3M
YeJoBeKa.

2.Vcxons u3 cBoei )KU3HEHHOM MPAKTUKH, TPUOIU3UTENEHO PACCUUTANTE, CKOIBKO XJIOPHPOBAHHOU
BOJIbI BBl UCIIOJIB3YETE B TEUCHHE JTHS U JIJIST KaKUX 11eei?

3.Kakwue opransl 4esnoBeka O0JIbIIe BCETO CTPAAAIOT OT BO3JACUCTBUS XJiopa?

4.Kak BIMsIET XJIOpUPOBAaHHAs BOJA HA YEJIOBEKA MPHU KynaHuu?

5.Haiiaure nOmMONHUTENbHYI0O HHPOPMAIMIO O 3aMEHE XJiopa Mpu 00e33apaKuBaHUU BOJBI.
6.Uccnenyiite pasnuuHble TOBapbl OBITOBOM XuUMHH B cBOEM jgoMe. (CocTaBbTe€ CIHCOK
XJIOpPCOAEPKAIIUX COSAMHEHUHN, YKaKUTE Mephl 0€30MaCHOCTH MpU paboTe ¢ HUMH.

Keiic Ne3. Mertan

[ToBbIIEHNE KOHIIEHTPAIIMM HEKOTOPHIX Ta30B B aTMoc(epe MOXKET MPUBOJIUTH K TJIOOATHHOMY
MOTEIJICHUIO - TaK Ha3bIBaeMOMY «mHapHUKOBOMY 3ddexty». [loxkanyi, Hanboiee BaXKHBIMHU
«mapHUKOBBIMH TazamMu» sBIsIOTCS CO2 m CH4. Meran BoO3HWKaeT mpu aHadpoOHOM (T. €.
MPOUCXOJAIIEM B OECKUCIOPOJHON Cpele) pacraje OpraHMYeCKUX BeIIeCTB; My3bIPHKHM METaHa
00pa3yroTcsi B OOJOTHUCTBIX MECTHOCTSAX, 3a YTO OH IOJIyUWJI Ha3BaHUE «OOJIOTHBIH Ta3».
3aroruieHHbIe oSl (HalpUMep, PUCOBBIE TIOJST BO BpEMs CEBa) SIBISIFOTCS HCTOYHUKOM OOJBIIIOTO
KOJIMYECTBAa MeTaHa. /[pyrMM HCTOYHUKOM METaHa SBISIFOTCS >KBayHbIe >KMBOTHBIC, TaKue, Kak
KOPOBBI, OBIIBI M KO3bI, NMHIIEBAPHUTEIbHAS CHCTEMa KOTOPBIX YCTpOeHa OCOOBIM 00pazoM s
nepeBapuBaHusl TPABSIHOM MUIIHM: KOHEYHBIE MPOIYKTHI METa0OIU3Ma cojepKaT MeTaH, KOTOPBIN
BbIIENsieTCsl B aTMocdepy. DTO MPUPOIHBIM MPOIECC, XOTS KOJUYECTBO JOMAIIHUX KHUBOTHBIX



3aMEeTHO BBIPOCIIO 3a MOCIeHHE ABa cToseTus. bojee Toro, coctaB KOpMOB CYIIECTBEHHO BIUSET Ha
KOJINYECTBO 00pa3yroLerocst MeTaHa.
3ananus
1.Copmynupyiite runore3y BbIJEICHUS MeTaHa J0AbMHU. 2. Kak KOJIMYecTBO MeTaHa, 3aBUCHUT OT
KOJIMYECTBa HaceJeHus miaHeThl? 3.UTo SBiseTcss HICTOUHUKOM BbIJIEJICHHsI MeTaHa B aTMochepy?
Keiic Ne 4.
B nauane XIX Bexa B AHIVIMM CTaJIM MOJAHBIMU IUIAIIH U3 BOJOHENPOHUIIAEMOIN TKaHH, Ha3bIBaEMbIe
MaKHUHTOIIAaMU. DTO Ha3BaHWE OHU NOJYYWIM B YECTh AHTJIMHCKOrO XMMHUKa W u3oOperarens Y.
MakuHTO11Ia, IPEIIOKUBIIETO MPONUTHIBATh IUIALEBYIO TKAHb PACTBOPOM HaTypalbHOI'O KaydyKa.
OpaHako Ha COJHIIE TaKue IJIAlld CTAHOBUJIMCH JUIKUMH, 2 B MOPO3HYIO TIOTOJly — JIOMKUMHU. DTH
HEJOCTAaTKU yCTpaHusl Jpyroi Beimaromuiics anrmmuanud Y. [yneup. 1. 3aganusa. Ilouemy
IlameBasi TKaHb MMesla Takue Henoctatku. 2. Ilpennoxkute cnocod ycTpaHeHHsI MX, [TOBTOPUB
otkpeitie Y. I'yneupa. 3. Kak Ha3siBaeTcs 310 coequHenue? 4. Hanuimure CTpyKTypHYIO (GOpMYITy
storo BeniecTBa. Keiic NeS « HenmonmpaBumasi omuoka»
B ¢pupme TOO «Kackazn-2» npu 3akadke raza B 0aJJIOHBI, HE J0OABUIIH BEIIECTBO, KOTOPOE MPUAAET
3amax JomaiiHeMy rasy. ['a3 ObLI 1OCTaBlieH B OJIHY U3 KBapTHP U MPU ATOM OAJUIOH MPOIMYyCKall.
Uepes CYTKH BCE KHIJIBIBI OKA3aJIUCh B OOJIHHHIIC
Bonpocsl.1. meer nu npupoasslil ra3 nponad u Oyrad 3anax? 2. Kakyro HenonpaBuMyo OLIMOKY
COBEpUINIIM PAOOTHUKH ra30BOM CTaHIIMH MPH 3aKauke ObIToBOro raza? 3. Kakoe BemiecTBo npuaaet
3amax JgomamrHeMy ra3y? 4. MoxeTr 11 OOOHsSHHE 4YeloBeKa YIIOBUTH ra3z 0e3 3amaxa? 5. Kakum
npruOOpPOM MOXKHO OKa3aTh MPUCYTCTBUE ra3a B KBApTUPE, €CIIU OH Oe3 3amaxa?
6.5 Pemrenue 3agau

3agaya Nel. Beruucinute Maccy 3THIIEHA KOJIMYECTBOM BELIECTBA 3 MOJIb.

3amaua Ne2. Cmemanu 0,2 mousb xkenesa u 0,3 MoJib cepbl. OnpeaenuTe Maccy MoJTy4YeHHOU
cmecu. Paccumraiite mMaccy mosyudeHHoro cyinbduuaa xenesza(ll), yuyuTsiBas, 4TO 3TH 3JIEMEHTHI
COEJIUHSIOTCA B MACCOBOM OTHOIICHUH 7,4.

3apaua Ne 3. Xnopun 6apus maccoit 6r pactBopwin B 250 M BOJBI (IUIOTHOCTH BOJBI
OpuHATH 3a 11/Mi1). YemMy paBHa MaccoBas 707151 COJIM B MOJIy4€HHOM pacTBope?

3agaua Ne4. B 100 r Boabl pactBopuiu 2 Moib cyibdara kanus. Paccuuraiite MaccoByro
JIOJIF0 PaCTBOPEHHOIO BEIIECTBA.

3apmaua NeS. Paccuumraiite maccy cynbdaTa Kajausi ¥ BOJbI, KOTOpbIE HAAO0 B3SITh IS
npurotoBieHust 60 T. pacTBOpa ¢ MacCOBOM J10JIel pacTBOpEHHOTO BemiecTBa 15%.

3agaya Ne6. CxosbKO HaJqo B3ATh HUTpaTa Kalusl JJIs NPUTOTOBIEHUS 3 KI pacTBOpa ¢
MaccoBoi aojeit conu §%.

3agaya Ne7. B nmaGoparopuu BocCTaHOBJIEHHEM HHUTpoOOeH30j7a maccoi 61,5r. momydmiu
aHWUJIUH Maccor 44 r. Onpenenute MacCoBYIO 0JH0 (B%) BBIXO/a aHIJIMHA OT TEOPETUUYECKOTO.

3agaua Ne8. Onpenenure Maccy yKCYCHOW KHMCIIOTBI, KOTOpas pacXOAyeTrcs IJisl CHHTE3a
YKCYCHO-3TUJIOBOTO 3¢upa, ecinu nonydenHas macca 70,4 r. cocrasiser 80% OT TEOPETUYECKOTO.

3agaya Ne 9. Boanslii pactBop, coaepxamuii pocdopHyro kucaoty Maccoit 19,6r.

HEUTpanu30Bald THAPOKCHUIOM Kalbluss Maccoi18,5r. Omnpenenute maccy 00pa3oBaBLIETOCS
npenunurata CaHPO4:2H20.

3agaua Nel(. g peakiuu amoMuHHus ¢ cepoil Bbiaenuinoch 509 k/[x sneprum. Kakoe
KOJIMYECTBO TEIUIOTHI BBIAEIUTCS B PEaKLUH, Ul KOTOPOW B3ATHI 81 r amomuHus U 128 T cepsl.
3amaua Nell. Tepmoxumuyeckoe ypaBHEHUE PEAKIIUHA TOPEHUS YIIIEPOJa UMEET BUJL;

C +02—CO02 + 394 kJIx



Paccuuraiite maccy yriiepoja, BCTYNUBIIETO B PEakKIMio, €ci Bblaenauiaock 1970 x/[x
TEIJIOTHI.

3agaua Nel2. [Ipu cropanuu Kajblisi Maccoil 8r. KOJHWYECTBO BbIJCIMBIICIHCS TEIIOTHI
cocraBuiio 127 xJ[x. CocTaBbTe TEPMOXUMUYECKOE YPABHEHUE PEAKIIUH.

3apauya Nel3. Kakoii 006€M BO3/1yXa pacxoayeTcsi Ha OKUCIIEHHE TTPOITMJIaMUHa 00bEMOM
2071.

3agauya Ne 14. Kakoii 00bEM KHCI0pOIa pacxoayeTcs Ha OKUCIEHUE METHIIAaMHUHA 00bEMOM
S5n?

3apauya NelS. Kakoii 00b€M arieTuiieHa MOKHO MTOJIYYUTh U3 KapOua Kambius Maccoi 10k,
MaccoBast 10Jis1 npuMecel B Kotopom 15%?

3apauya Nel6. Kakoit 00béM MeTaHa MOYKHO IMOJYYUTh U3 KapOuaa amroMuaus Maccoit 30r.,
ecJIi MaccoBast 10J1s1 ipumece cocrasisieT 15%..

3agaua Nel7 Ha HeWlTpaiMzanuio CMeCH YKCYCHOM KHCIOTBI U MYPaBbHUHOH KHUCJIOT
Maccoii10,8r pacxooBanu THAPOKCU]T HATPHUsT Maccoit 8r. Ompenenure Maccy KakI0i KUCIOTHI B
CMeEcCH.

3agaua Nel8. Ilpu B3aumojeicTBUM cMecu 3TaHONAa W HponaHona maccoil 10,6r c
METAJIMYECKUM HATPUEM BBLAECTWICS BOJIOPOA 00bEMOM 2,241 Ormpeneiante MacCOBYIO OO
Ka)KIOT0 CIIUPTa B CMECH.

3agauaNel9. B xauecTBe aHTU(PHU3OB B OXJIQAUTEIHHBIX CHCTEMAX JABUTATEIICH UCTIOIB3YIOT
OJIMH W3 MHOTOATOMHBIX CHUPTOB. MaccoBas 10y 3JIEMEHTOB B CIUPTE COCTABIIAET: yriepoja
38,75%, Bogopoaa 9,68, kucnopoaa 51,51%. IlnoTHocTs mapoB BemiecTBa MO BOJIOPOaY paBHa 31.
BriBeaute popmyny BemiecTsa.

3agaua 20. /Iy yHUUTOKEHUS MUKPOOOB U OaKTepUil MOYKHO HCIIOJIb30BaTh TUOKCH]I CEPBI,
€ro TaKXe MPUMEHSAIOT B KaUeCTBE KOHCEPBUPYIOIIETO CPEACTBA MPHU CYIIKE YEPHOCIHUBA U JIPYTUX
bpyKTOB.

3aganue: Berancnute, kakoii 00beM 3aliMyT 1, 5 MOIb IMOKCHA cephl (H. V. ).

3agauya 21. B npouuioM ObUTM 4acTHIMU CIy4Yau OTPABJICHHS JIIOJCH B YTOJNBHBIX IIAaXTax
yrapasiM TazoM. [lockonbky oxcupa yriaepoaa(ll) He mmeeTr 3amaxa, TO OMAacHOCTh MOJCTYyMaia
He3zaMeTHo. [laxTepsl, criyckasich B IIaxXThl, Opaiu ¢ coO0i B KaueCTBE CBOEOOPA3HOr0 MHAMKATOpA
KaHapeiKy B KJIeTKe: KaHapelKu MaJgaroT B 0OMOPOK OT MpUCYTCTBUA B Bozayxe cienos CO.

3ananue: Beruucnute, kakoit 00beM (H. y. ) 3aiimyT 0, 5 mosib CO; 56 T CO.

22. 3apaua 6e3 pacuéTos.

B nauane XX cronerust reoory 3amu@poBeIBalid Ha KapTax MECTa OTKPBITHS PYJ LIEHHBIX
METaJIJIOB MPU OMOIIM KOOPJAUHAT XUMUYECKHUX 1eMeHTOB B Ilepnoanueckoil cucreme. Apadekoit
1upoit yka3pIBaIu HOMEP Mepro/ia, a pUMCKON — HoMep rpymmbl. Kpome Toro, B 3anucsx ObLIN e1ie
OykBbI pycckoro andasuta — A win b. Ha onHo# u3 cTapeix kapt Hanwi o6o3Hauenus: 4VI b, 4VIII
b2, 61 b, 611 b. Pactmgpyiite 3anucu reojoros.

3anaua23. «CaxapHas kuciaora». B 1779 r. HemMenkuii ceHatop, antekapb 1 XUMHUK Mlorans
Xpuctuan Burne6 mopaeiicTBOBan M3BECTKOBOUW BOJOM HA COKHM IIABENSI M KUCIHIIBI, COAEpIKAIIUE
«KHUCIIMYHYIO KHUCIIOTY», U 3aMETHJI, YTO U3 pacTBOpa BblagaeT Oenblii ocagok. OgHAKO COCTaB
ocagka Burneby ycraHOBUTH He yhanochk. Yepes3 MATh JIeT MIBEACKHH anTekapb U XUMHK Kapn
Bunerensm Illeene permmn mocMOTpeTh, YTO TOJYYHUTCS, €CIIM TPOCTHUKOBBIA caxap oOpaboTath
KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTOW. OH 0OHAPYKWUII, UTO MPHU STOM BBIIETISETCS KpacHO-OyphIit
ra3 u o0pasyeT mIpo3paydHbIil pacTBOP, KOTOPBIM OKpAITMBAaeT CHHUM JJAKMYC B KpacHbIi 1BeT. Korma
[Teene noGaBMI K ATOMY PACTBOPY U3BECTKOBYIO BOAY, MOIYYHII O€JIbIA 0CaJJ0K, OY€Hb TTOXO0KHUH 110
CBOICTBaM Ha 0CaJIOK, BhIJIeNeHHbIN Burnebom. Kakoe BemectBo ooHapyxunu Burne6 u lleene?



3anaya24. KAHTHXJIOP»

[Tocne oto6enuBanus TpeOyeTcs o0s3aTeNbHas 00paboTKa TKaHH IS yaJICHUs XJIOpa, HHa4Ye
€e BOJIOKHA MOTEPSIOT MPOYHOCTh. Kakue BemecTBa MOXKHO UCIOIB30BATh KaK «aHTUXIIOP»?

3agaua 25.B peaknuio, TepMoxuMudeckoe ypaBHeHue kotopoit S + O2 = SO2 + 297 x]JIx,
BcTynuia cepa maccoit 1 r. KomuuecTBo TemnoThl, BbICIUBIIEECS PU ITOM, PABHO:

A) 9,28 xJIx; Bb) 74,25 xIx; B) 29,7 xJIxk.

3agaua 26.Ykaxure cojb, BOAHBIA PACTBOP KOTOPOW UMEET IIEIOUYHYIO cpeay: A)

cynbdat kanus; b) xnmopua amomunust; B) kapOoHaT Kamusi.

3agaua 27.0npenenute Ha3BaHHUE BEIIECTBA, TJIaBHAs LEMb KOTOPOI'O COCTOUT U3 YETHIPEX
aTOMOB YTJIEPOa, COACPKUT KapOOKCUIIBHYIO TPYIIY U OAHY JBOMHYIO CBSI3b, @ TAKXKE PaIUKAIIbI
METHJI U 3TUIL:

A) 3-metnii-3-3TunoyTeH-3-0Basi KUCIIO0Ta,

b) 3-meTmn-2-3triiOyTeH-3-0Basi KUCIIOTA;

B) 2-metun-3-3tunbdyren-3-oBas KHCIOT.

3agava 28. Marnuii konuuecTBoM BemecTBal,5 Monb coxriu B kucinopoze. Onpenenure
Maccy MOJYYeHHOTO OKCH/IA MarHus., YKaKUTE THUIl PEaKIUH.

3agaya 29. HanummMre ypaBHEHUS peakUud MEXAy alIOMUHUEM U CIEAYIOIIMMHU
BEIIICCTBAMH: a) XJIOPOM; O)KHUCIOPOJIOM; B)CepOH(IBYXBaJICHTHA); T)HOIOM OTHOBAJICHTCH.

3agaua 30. Kakue THIIBI XUMHYECKOH CBSI3M CYIIECTBYIOT B CIEAYIOIIMX BemecTBax: a)Lil,
N2, BaCl; ,CHa.

3agauya 31. Kakoil BbicIIMii OKCHA M THAPOKCUA 0Opa3yeT XHMHUYECKUH DIEMEHT C
MOpsAIKOBBIM HOMepoM 32? Kakue cBoicTBa OyIyT MPOSIBISTH 3TH COSAUHEHUS?

3agaya 32.C kakuMH U3 TEPEUMCICHHBIX HUXKE JJIEMEHTOB TepMaHHil OyaeT HMeTh
HauOoJIbIlIee CXOJICTBO, @ C KAKMM HaMMEHBIIee: KaaMuid, TaQHUH, CBUHEIL.

3agauya 33. Cxema peakuuu: CuCl2+ KOH — Cu(OH)2 + KCI, paccraBbTe k03¢ HULIHEHTHI
U YKQKUTE TUI peaklnuu

3agaua 34. Paccuutaiite 00bEM BOAOPOAA, M3MEPEHHBIM TPU HOPMAIBHBIX YCIOBUSX,
KOTOPBI MOXKET 00pa30BaThCs MPU PACTBOPEHUH B COJIsiHOM kucioTe 10,81 antoMuHus.

3apnaua 35. [lpu HarpeBaHuMu HUTpaTa HATpusi oOpazoBajics KUCIOpPoa oO0BEMoMm 280
Mi(HopMasbHbIe yenoBusi) Kakas macca conu moaBepriach pa3iokeHuo?

3agaya 36. Kakue 13 nepeuncieHHbIX coyiel OyayT noaBeprarbes ruipoiaun3y: a) KBr,
6)KNOs3 B)NazS. Hanumure ypaBHeHus.

3anaua 37. Cpeau npeaioKeHHbIX (POPMYIT BEIIECTB, PACTIONOKEHHBIX B TPOHYMEPOBAHHBIX
s4eiikax, BeiOepuTe hopmyisl: A) kucioi conu; b) kucnorHoro okcuaa; B) nerydero BogopoaHoro

COEMHEHMS.
H E 2 3
Croy NaH CrO,Cl,
4 6
NH,CI NH, co
7 S
K[AI(OH),] HIO, Ca(H,PO,),

3agaua 38. Cpenu npeasiokeHHbIX (OPMYIT M Ha3BaHHM BEIIECTB, PACTIONOKECHHBIX B
MIPOHYMEPOBAHHBIX sTUEHKax, BpIOEpUTE (POpMYNy WM Ha3BaHHE, COOTBETCTBYOIIEe: A)
pacTBOprMOMY OCHOBaHUI0, b) kucioi comu, B) HeconeoOpazyromeMy OKCHIy.



1 2 3
Ca(HS), (NH,),CO, . H,BO,
4 THADPOKCHL 5 6
CH, co
JIATHA
7 8 9
Cr(OH), Mg,N, Zn0O

3agauya 39. CocTaBuTb ypaBHEHUA peaKuUin Npu NOMOLLM KOTOPbIX MOXHO OCYLLLECTBUTb
npespatleHusn: Ca—CaO—Ca(OH)2 —»Ca(NO3)2

3agauya 40. CocrtaBuTh ypaBHEHHMS PEAKUUP IPU MOMOIIM KOTOPHIX MOXHO OCYILIECTBUTh
npespamnieaust: Na20— NaOH —Cu(OH)2—Cu(SOa)

3agaua 41. B aByx npobupkax HaXoASITCS PacTBOPBI THIPOKCHIOB KA U KaJIbLIUA.

Hanummre ypaBHEHUs peakIHii, MPH MOMOIIU KOTOPBIX MOYKHO Pa3jIHMuUTh 3TH PACTBOPBHIL.

3agaua 42.B nByx mnpoOupkax HaaUTBhl PACTBOPHI CEPHOM KHUCIOTHI U CyibdaTa HATpUs
[IpennioxuTe nBa croco0a Mpu MOMOIIM KOTOPBIX MOXHO Pa3iIM4UTh 3TH pacTBOPHL. 3agaua 43.
HonﬁepHTe K TeKCTY HpaBI/IJII)HI)Iﬁ TEPMUH OINPEICICHUN MOHATHA:

a).- BEIIECTBA, OJIMHAKOBBIE [10 COCTaBY, HO Pa3HbIE 110 CTPOEHHUIO.

0) .- 9TO PSIT COSAMHECHUM, CXOJHBIX [0 CBOEMY CTPOCHHIO M XMMHYECKHM CBOWMCTBAM,

KOTOpBIE€ OTJIMYAIOTCS APYT OT APYyra MO COCTaBY MOJIEKYI Ha OJHY MJIM HECKOIBKO TPYIIT

CH2.

B) - 3TO M30MEPbI, OTIMYAIOLIUECS MOPSIAKOM COEIUHEHUS aTOMOB.

I.. IpeACTaBisieT co00il COBOKYITHOCTh HECUCTEMATUYECKUX UCTOPUUECKU CIIOKUBIINXCS

HAa3BaHHWM OPraHUYECKUX COCTUHEHHIA.

I)..- OTO SIBJICHHE CYIIECTBOBAHUS BEUIECTB, UMEIOIINX OJUHAKOBBIA KaueCTBEHHBIH U
KOJIMUYECTBEHHBI COCTaB, HO pa3jMuyHOE CTPOCHHE W pa3Hble CBOWCTBa. 3amauya 44. Hanummure
CTPYKTYpPHbIE (l)OpMyJIl)I COQHHHeHlflﬁ 0 UX HA3BAHUAM:

a) 2,5-TMMeTUITeKCeH-3;
0) 2-MOHOMETHII-3,5- TUIPONTMITHOHAH;
B) 2,5 - TUMeTHI - 3-HUTPOTEKCaH;
r) 2,3-AUXJIOPTreKCaHoBasi KUCIIO0Ta;
n) 2 - aMuHOOYyTaH.
3anaua 45. 3anosnure Tadaumny

BemectBo ['omonor  [M3omepus MexkiaccoBas N30mepust M3omepust
YTIIEPOAHOTO N30MEpHS [OJIOKEHHUS (yHKINOHAIBHOM
CKeeTa KpaTHOM CBSI3U [FPYIIIBI

[lenTan

["ekcen-2

byranon-1

3anaua 45. Kak paznuuuts KpaxMajbHBIN KIeHcTep U rauuepuH? Hanummre ypaBHeHUS peakiuuii?
3agaya 46. Kak onbpITHBIM MYTEM pa3IMUUTh caxapo3y U IIoko3y? Hanummure ypaBHEHNs peakLnui.
Bamaua 47. CocTaBuTb ypaBHEHWUS peakuuin Mnpu MNOMOLUM KOTOPbIX MOXHO
OCyLeCTBUTb NpeBpalleHna: MeTaH— aueTuneH— 3TaHallb —3TaHOoN —>6pOM3TaH
—3TUNEH —3TaHOJ1— 3TaHallb.



3agaua 48. OcywlecTBuTb MNpeBpalleHunda: auetaTr Kanusa — 3TaH — X — 3TaHon —
AN3TMNoBbIM 3acup. HazeaTb BeLecTso X.

3amauad9. CkopocTs xumuueckoii peaxiuu npu 20°C paBHa 1 Moib/1 . BeIducIHTe CKOPOCTH 3TOM
peaximu ipu 60°C, eciti TeMmepaTypHblii KO3 OHIUEHT paBeH 3.

3amauya 50. Kak Hajio U3MEHUTh KOHLEHTPALIMU BEIIECTB, /IaBJICHUE U TEMIIEPATYPy TOMOTE€HHOM
cuctemsl PCls«<> PCls+Cl2 -129 k/[x.

3apaya 51.Bo MHOTrHME COBpPEMEHHBIE CTHUpAJIbHBIC IMOPOIIKH JO00aBISIOT OE3BOJHBIN Cyibdar
HaTpUsl JUIsl COXPAHEHHUS ChIMy4YeCTH 3a Cu€T Kakoro Mmpolecca 3Ta CoJib IpeIoTBpaIiacT
CIEKMBAEMOCTb ITOPOIIKOB?

3agauya 52.Ut0o0bl ceMeHa ¢/X KyJIbTYp XOPOIIO COXPAHSUIUCh OHM JIOJKHBI UMETh BIQXKHOCTh HE
6onee 15 %. BricymuTh ceMeHa He Bcerjga MpocTo, TaKk KaKk HarpeBaHue MPUBOAUT K IOTEpe
BCXOXKeCTH. [l03TOMYy MPHUMEHSIIOT XUMHUYECKYI0 CYIIKY: CMEIIMBAIOT CeMeHa C Oe3BOIHBIM
cynbhaTroM HaTpus. JTa COJb JErKo 00pa3yeT O4YeHb MPOYHBIM KPUCTAJUIOTHAPAT, MO3TOMY MpHU
CMEIIMBAaHUM €€ C BIIAKHBIMH CEMEHaMH OHAa OTHHUMAaeT OT HHUX BOJY U CBS3BIBAaCT €€ B
kpuctamoruapat Na2SO410H20. Paccuuraiite, CKOIBKO HYXKHO cynbdaTra HaTpus s
BhICymUBaHus 10 Kr ceMsH, UMEIOIINX BIAXHOCTH 25%, 10 KOHAUIIMOHHOM BiaxkHOCTH 15%



