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1. OBIIASI XAPAKTEPUCTHKA PABOYEI TPOT'PAMMBI YYEBHO
TACIATLITAHBI

« XuMus »
(HaMMEeHOBaHKE AUCLUTIIIAHBI )

1.1. leab 1 MeCTO TUCUMILVIMHBI B CTPYKTYPe 00pa30BaTe/IbHOM POrPaMMbl

Henp aucoumnauHbl « XUMUs»: GOPMHUPOBAHUE Y CTYJCHTOB 3HAHUN O COCTaBE, CTPOCHUH U
CBOMCTBaxX BEIIECTB, a TaKXKEe O XMMHYECKUX IpoIleccax, MPOTEKAIoIUX B Marepuagax. ITo
HEOOXOUMO JUIsl OCO3HAHHOT'O BBIOOpA MaTepHAIOB M KOMIIOHEHTOB, a TaKXe oOecreueHus
HAJIC)KHOCTH U JOJITOBEYHOCTH Pa3padaThIBAEMBIX 3JIEKTPOHHBIX YCTPOUCTB U CHCTEM.

JucuumnuHa «XuMUs» BKIIOYEHA B 0053aTeIbHYI0 4acTh 0011e00pa3oBaTeIbHOTO IIMKIIA
00pa3oBaTeNbHOI MPOrpaMMbl

1.2. Ilnanupyemble pe3yJabTaThl 0CBOCHUS U CHUIINHBI

B pesynprare u3ydeHHWss mpenMeTa y OOYYAarOIIMXCS JOJDKHBI OBITH C(OPMHPOBAHBI
JUYHOCTHBIE, METAlPEIMETHBIC U IPEMETHBIEC PE3YJIbTAThI.

JInyHOCTHBIE pe3yJIbTaThI

JINYHOCTHBIE ~ pe3yJabTaTbl  OCBOEHUS ~ OCHOBHOM  00pa3oBaTelbHOM  MPOrpamMMbl
0o0y4JarIUMUC OTpPa)XatoT TOTOBHOCTh U CIHOCOOHOCTh OOY4YarOLIUMXCS PYKOBOJCTBOBATHCS
c(OPMHUPOBAHHOM BHYTpPEHHEH MO3ULMEH JMYHOCTH, CHUCTEMOW II€HHOCTHBIX OpHUEHTAlUH,
MO3UTHUBHBIX ~ BHYTPEHHUX  YOGKICHHWH, COOTBETCTBYIOIIMX  TPAAWIUOHHBIM  LIEHHOCTSIM
pOCCHIiCKOro 00IIecTBa, pacIIMPEHUE >KU3HEHHOT'O OIbITa W ONbITAa JEATEIBHOCTH B Ipolecce
pean3ali OCHOBHBIX HAaIIPABJIEHUN BOCIIMTATENbHOMN AESATEIbHOCTH, B TOM YHUCJIE B YACTH:

rPa’kAaHCKOr0 BOCIIUTAHHUSA:

— c(opMHpPOBAaHHOCTh TPAXJAHCKOM TMO3MLMM OOydaroIllerocs Kak akTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUIICKOro 00I11eCcTBa;

— OCO3HaHHE CBOUX KOHCTUTYLIMOHHBIX INpaB U 0OsA3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIIOPSAIKA;

NATPHOTUHYECKOT0 BOCIIUTAHMS:

— c(hOpMHUPOBAHHOCTb POCCUNHCKOM I'pakJaHCKON MIEHTUYHOCTH, MaTPUOTHU3MA, YBAXKEHUS
K CBOEMY HapoJlly, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropocTH 3a CBOM Kpai, CBOIO
PonuHy, cBOH S3BIK M KYJIBTYpY, IPOLUIOE U HACTOSIIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuy;

— IIEHHOCTHOE OTHOIIIEHUE K FOCY/IapCTBEHHBIM CUMBOJIaM, HCTOPHUUECKOMY U MIPUPOTHOMY
HaCJIEUIO, TaMATHUKAM, TpaAuLUsIM HapoaoB Poccun, noctmxenusm Poccun B Hayke, HCKYCCTBE,
CIOpTE, TEXHOJIOTUSX U TPYJE;

AYXOBHO-HPABCTBEHHOI0 BOCIIHUTAHMSA:

— OCO3HAaHME AYXOBHBIX IECHHOCTEN POCCUICKOr0 HApPO/a;

— c(hOpMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO TIOBECHHUS;

— CIIOCOOHOCTDH OLIEHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

— OCO3HaHHe JUYHOT'O BKJIa/1a B IOCTPOEHHE YCTONYUBOTO Oy IYILEro;

3CTETHYECKOT0 BOCIIMTAHMSA:

— OSCTETHYECKOE OTHOILIEHUE K MUPY, BKJIIOYas ICTETHKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOILIECHUIA;

— TOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KauecTBa TBOPYECKOHN JINUHOCTH;

(pu3nyeckoro BocnuTaHUA:

— c(hOpMHPOBAHHOCTb 3/I0pOBOr0 U 0Oe3omacHOro obpa3a >KHU3HHM, OTBETCTBEHHOTO
OTHOIICHHUS K CBOEMY 3/I0pPOBBIO;

TPYAOBOI0 BOCIIMTAHUSA:

— TOTOBHOCTb K TPY/y, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0J00ue;



— TOTOBHOCTb K  AKTUBHOW  JICITEIBHOCTH  TEXHOJOIMYECKOW M  COLHMAIBHOMN
HAIpPaBJIEHHOCTH, CHOCOOHOCTh HMHHUIIMHPOBATh, IJIAHUPOBATH M CAMOCTOSATEIBHO BBINOJIHATH
TaKylo JAESITEIbHOCTD;

— HHTEpec K pa3nyHbIM cepaM MpoecCHOHANbHON N1eATeIbHOCTH, YMEHHE COBEPIIAThH
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTn30BbIBaTh COOCTBEHHbIC KU3HECHHBIC TJIAHbI;

— TOTOBHOCTb M CIIOCOOHOCTH K O0pa30BaHUIO U CaMOOOPA30BAHMIO HA MPOTSHKEHUU BCei
KU3HU;

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

— c(OpPMHPOBAHHOCTb JKOJOTMYECKOW KYJbTYPHI, MOHMMAHHE BIMSHUSA COIHMAIBHO-
SKOHOMMYECKHUX IMIPOILECCOB Ha COCTOSIHME NPUPOTHOM M COLMAJIBHOW Cpeabl, OCO3HaHHE
r7100aIbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

— aKTHBHOE HENpUATHE ACUCTBUN, IPUHOCSIIUX BPE OKPYKaIOIIEeH Cpee;

— yMEHHE IIPOrHO3UPOBATh HeOIaronpusITHbIE 9KOJIOTMUYECKUE IIOCJIEACTBUS
IpeIpPUHUMAEMBIX JEHCTBUI, MPel0TBpalaTh UX;

— OCO3HaHME LIEHHOCTH HAayYHOM N1€ATEIbHOCTH, TOTOBHOCTh OCYILLECTBIISITh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh MHINBUAYAIBHO U B TPYIIIIE.

VYuuteiBas crienuduky npeamera OOII 12 Xumus, JIMUHOCTHBIC pE3yJIbTATHI B IPOTpaMMe
KOHKPETH3UPOBAHBI KaK:

JIP01- chopMHpPOBAaHHOCTh YYBCTBA TOPAOCTH M YBKEHHUS K HUCTOPHUA M JOCTHKCHHIM
OTEUECTBEHHOW XHMMUYECKOW HAyKH; XMMHUYECKH TPaAaMOTHOE MOBEACHHE B MpodeccruOHAIbHON
NESITeIbHOCTH W B OBITY NpH OOpalleHHH C XUMHYECKMMH BEIIECTBAMH, MaTepHalaMHd U
polLeccamy;

JIP02-rOTOBHOCTh K TIPOJOJDKEHUIO O0pa3oBaHMsS W TIOBBIIICHHUS KBAIM(UKALUN B
n30paHHON TPO(EeCcCHOHATBFHON NeATeIbHOCTH U OOBEKTHBHOE OCO3HAHWE POIU XHUMHUYECKUX
KOMIICTCHIIUH B 3TOM;

JIP03-criocoOHOCTh MCHONB30BaTh JIOCTH)KEHUS COBPEMEHHOM XUMHUYECKOW HAyKH H
XUMHUYECKUX TEXHOJIOTUHA JUIsl TIOBBIILIEHUS COOCTBEHHOTO WHTEUIEKTYaJIbHOIO pAa3BUTUS B
BbIOpaHHOU MTPOo(hecCHOHATBEHOM e TENbHOCTH,

JIP04-roTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha MPOTSKEHUU
BCEH JKU3HU;

JIP05-chopMHPOBAHHOCTh IKOJIOTHYECKON KYJIbTYpbI, MOHWMAaHHE BIUSHUS COITHATHHO-
HDKOHOMHYECKUX TIPOLECCOB HA COCTOSIHME TPUPOJHOW M COLMAIBHOW Cpelbl, OCO3HAHME
100aTBHOTO XapaKTepa HKOJIOTHUECKUX TTPOOIeM;

JIP06-akTHBHOE HETIPUATHE NEHCTBUN, TPUHOCSIINX BPEJ OKPYXKAIOLIEH Cpee;

JIP07-coBepilIeCHCTBOBAaHME  SI3BIKOBOM M YUTATEIbCKOM KYJNbTYpbl Kak CpeAcTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMU U NTO3HAHUS MUPA;

JIP08-oco3HaHue IIEHHOCTHM HAyYHOM  JESITENIbHOCTH, TOTOBHOCTH  OCYIIECTBISTH
MIPOEKTHYIO U UCCIIEI0BATEIbCKYIO IEATEIbHOCTh UHANBUYAIbHO U B TPYIIIIE.

g hopMupoBaHUs TMYHOCTHBIX PE3YNbTAaTOB y oOydaromuxcs popmupyrores YV /1:

— yBaXXCHME K HCTOPUU U TOCTHIKEHUSIM OTEUECTBEHHON XMMHUUYECKON HAYKH;

— TOTOBHOCTh W CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIE CamMoOOpa3oBaHUIO, Ha
MPOTSHKEHUH BCEH JKU3HU;

— COBEpIIEHCTBOBATh UMEIOIINECS 3HAHUS;

— JKEJIaHWE OCO3HABATh CBOM TPYIHOCTH U CTPEMUTHCS K UX MPEOJOJIEHUIO;

— TMOJIOXKHUTENbHOE OTHOUIEHHE K TPY/Y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10J1I00ue;

— 3HaHHWE MOPAJIbHBIX HOPM U YMEHHE BBIJIETUTh HPABCTBEHHBIN aCIEKT IMOBE/ICHNUS;

— yMEHHE COOTHOCHUTH IMOCTYIKH U COOBITHSI C MPUHITHIMU 3TUYECKUMU MPUHIUTIAMU;

— MPOSIBIICHUE OHMIIATUH, KaK OCO3HAHHOIO TOHUMAaHUsA YYBCTB JIpYTUX JIIOAEH U
COTEPEeKUBAHMSI MM, BBIPAKAIOLIUXCS B TOCTYINKAaX, HAllPaBJICHHBIX Ha MOMOIIb M OOecreueHue
OJ1aronoxyus.

— pa3BUTHE ITHUYECKUX YYBCTB — CTbIa, BUHBI, COBECTH KaK PETYJIATOPOB MOPAJIbLHOTO
MIOBEJICHUS;



— 3HaTb OCHOBBI JKOJIOTMYECKON KYJIbTYpbl: NPUHATHUE LEHHOCTH NPUPOJHOTO MHUDAa,
TOTOBHOCTB CJIEJJOBATh B CBOCH AEATEIBHOCTH HOPMAM IPUPOJOOXPAHHOTO, HEPACTOUUTEIBHOTO,
3JI0pPOBBE COEPETAIOIIET0 OBEICHNUS;

— YCTaHOBKa Ha 3/10pOBBIN 00pa3 KHU3HHU.

®opmuposanue Y'Y [ IpoBOAUTCS IIPU IIOMOLIY PELICHUS CIEAYIOMUX TUIIOBBIX 3a/1a4:

— CaMOCTOsATeJIbHAs MOArOTOBKA L€l U 3a1a4 yueOHOM 1eATeIbHOCTH;

— TIOWCK, aHAJIN3, U3BJIUEHUE HEOOXOMMOI HH(pOpMALINH;

— CaMOCTOATEJIbHOE B3aUMOJIEHCTBHE C MH(POPMAITMOHHBIMU HCTOUHUKAMU;

— ydacTue B KOHKypCax U OJINMIINAJax;

— IPOEKTHasl JeSITeIbHOCTh 00yUYarOIIHUXCSl.

MertanpeamMeTHble pe3yJbTaThI

OcBoeHne nporpaMMbl IpeIMeTa COIPOBOXKAAETCS (OpMUPOBAHUEM Yy OOYyYarOIIUXCS
METaNPEIMETHBIX PE3YJIbTaTOB, KOTOPbIE IOJIKHBI OTPaXKaTh:

Ogy1ajeHne yHHBEPCAJIbHBIMH Y4€OHBIMH I103HABATEIbHBIMH JCHCTBUSIMU:

0a30Bble JIOTHYECKHUe AelicTBUS:

— CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— YCTAaHABJIMBATh  CYIUECTBEHHBI INPU3HAK WJIM  OCHOBaHMsS M CPAaBHEHMS,
KJIAaCCHU(PUKAIUU ¥ 000OIICHUS;

— OIpPEIENATh LI IeATENbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTHKCHHUS,

— BBISABJIATh 3aKOHOMEPHOCTH U MPOTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSIX;

— BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJBTAaTOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

— pa3BUBaTh KPEAaTHBHOE MBILIUIEHUE TP PELLICHUN )KU3HEHHBIX IIPO0IIEM;

0a3oBble Hccie10BaTeIbCKHe JeHCTBUA:

— BJaJIeTh HaBbIKAMU y4eOHO-UCCIIE0BATEIBCKON U MIPOEKTHON J1eATENbHOCTH, HaBbIKAMU
paspetneHus rnpooiuem;

— CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY IOMCKY METOJIOB peIIeHUs
MPAKTUYECKHX 3ajay, IPUMEHEHHUIO Pa3IMUHbIX METOOB [TO3HAHUS;

— OBJIQJICHUE BUJAMH JIE€ATEIBHOCTU IO MOJIYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIpPETaLUH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHbIX YUE€OHBIX CUTYaIUsX, B TOM YUCIE MPH CO3/1aHUU
y4eOHBIX U COLMATIBHBIX IPOEKTOB;

— (opmHupoBaHHME HAYYHOrO THWIA MBIIUIEHUS, BIAJE€HUE HAYYHOW TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUAMH U METOJIaMU;

— aHaJIM3UpOBATh TMOJYYEHHbIE B XOJI€ pEIICHUs 3aJayd pe3yibTaTbl, KPUTHUYECKU
OLICHMBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

— JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, OLIECHUBATh IPUOOPETEHHBIHN OMBIT;

— OCYILECTBIIATh LEJICHANPABICHHBIA MOKMCK MEepeHoca CPeiCTB U CHOCOOOB JEWCTBUS B
POECCHOHANIBHYIO CPENY;

— yMeThb IMEPEeHOCUTh 3HAaHUS B I[IO3HABATENBbHYI0 M MPAKTUYECKyI0 00IacTH
KHU3HEICSITENIbHOCTH;

— yMeTbh MHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

— BBIABUTAaTh HOBBIE UJEH, IIpeIaraTh OPUTHMHAIbHbIE TIOJIXO/IbI U PEIICHHUS;

pab6ora ¢ nngopmanmeii:

— BIIQJETh HaBBIKAMM TOJY4YeHHs] HWHGPOPMAlMM U3 HCTOYHUKOB pa3HbIX TUIIOB,
CaMOCTOSITENIFHO OCYLIECTBIATh MOUCK, aHAJIN3, CUCTEMATH3AIMI0 U HHTEpIpeTalnio HHPOpMaIuu
pa3IMYHbIX BUJOB U (hOPM IMpE/ICTaBICHHUS,

— HCMOJb30BaTh CPEACTBA HMH(POPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
pEIIeHUN KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX W OPraHMU3AllMOHHBIX 3a/Jad C COOJII0JIEHuEM
TpeOOBaHUN SPrOHOMMKH, TEXHMKH O€30MaCHOCTH, TMTHEHBI, pecypcocOepeXeHus, MpaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

OBnageHne yHMBepCAJIbHBIMH KOMMYHMKATHBHBIMH AeHCTBHAMM:



o0menne:

— pacrno3HaBaThb HeBepOaJbHbIE CpEACTBA OOIIEHUS, MOHMMATh 3HAYCHHE COIMAJIbHBIX
3HAKOB, PACIIO3HABATH MPEANOCHIIKYA KOHMIUKTHBIX CUTYAIH U CMSATYATh KOH(QIUKTHL;

— BIIQJETh Pa3IMYHBIMH CTIOCOOAMH OOIIECHUS U B3aUMOACHCTBUS,

— pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3PEHHUS C MCIIOJIB30BAHMEM SI3BIKOBBIX
CPEICTB;

COBMeECTHAas 1eSITeJIbHOCTD:

— IOHUMAaTh U UCIOJB30BaTh IPEUMYILIECTBA KOMaH/HON U UHIUBUIYaTbHON pabOTHI;

— BBIOMpPATh TEMATUKy M METOJIOM COBMECTHBIX JEHCTBUI C y4€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEH KakJI0TO YJieHa KOJUIEKTHBA;

— NOpPUHUMATh LEIHM COBMECTHOM JESTEeNIbHOCTH, OpPraHW30BBIBATH M KOOPJIWHUPOBATH
JIeicTBUS MO €€ JOCTUIKEHHUIO: COCTABIISATh IJIaH JCHCTBUI, pacpeaensiTh pojid ¢ y4€TOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON pPabOTHI;

— OIICHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXKJI0OTO yYaCTHHKA KOMaHAbI B 00Ul pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

— TMpeajiaratb HOBBIE MPOEKTHI, OLEHUBATh MU C TMO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYUIECTBJIATh MO3UTHUBHOE CTPAaTErMUECKOE IOBEJACHHE B pPAa3IMYHBIX CHUTYaIUIX,
MPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, OBITH HMHUIIUATHBHBIM.

OBiajjeHne YHMBEPCAJIbHBIMH Pery/isiTUBHBIMU /1€ CTBUAMM:

CaMOOPraHM3aIUA:

— CaMOCTOSITEIbHO OCYIIECTBISITh MO3HABATENbHYIO NEATEIbHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTH U (GOPMYITUPOBATH COOCTBCHHBIC 3a/1a4M B 00pa30BATEIILHON JIEATEIILHOCTH U KU3HEHHBIX
CUTYaIUsX;

— J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM;

— pacumupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUI;

— CIIOCOOCTBOBAaTh (POPMHUPOBAHUIO W TMPOSIBIICHUIO IMUPOKOH OJPYIUIIMKM B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTeIbHBINA U KYIbTYPHBIH YPOBEHB;

CaAMOKOHTPOJIb:

— J1aBaTh OILIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCThH, OLICHUBAThH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

— BIIAJeTh HaBBIKAMU MTO3HABATENbHON peIeKCHu Kak OCO3HAHMS COBEPIIAEMBIX AEHCTBUNA
Y MBICJIUTEILHBIX MPOIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

— YMETb OLEHUBATh PUCKHU M CBOEBPEMEHHO NMPUHUMAThH PEIICHUS IO UX CHUKEHUIO;

IMOIMOHAIbHBIH MHTE/UIEKT, Npeanoaaralmmui chGopMupoBaAHHOCTD:

— CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE HYMOILMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPAaBJICHUS PAa3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

— caMoperyJupoBaHus, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE TMOBEJEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBIATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEW MOTHWBAIIMH, BKJIIOYAIONIEH CTpeMJIEHHE K JOCTI)KCHHIO IEJIM U YCIeXy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh, NCXO/ISl U3 CBOMX BO3MOKHOCTEH;

— OSMIIaTUH, BKJIIOYAIOIIEH CHOCOOHOCTh MOHMMATh SMOIMOHAILHOE COCTOSHUE APYTHUX,
VUUTHIBATh €ro TMPU OCYIIECTBICHHMM KOMMYHHUKAIIMHM, CIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

NPUHATHE ce0s1 ¥ IPYTUX JIIe:

— TpPUHUMATH ceOsl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOWHCTBA,

— NOpUHUMATh MOTUBBI M APryMEHThl JPYrUX JIIOJed MNpU aHaluu3e pe3yJbTaToB
JeSITEIIbHOCTH;

— TMpU3HABaTh CBOE MPaBO U MPABO APYTHUX JIIOJEH Ha OMIHOKH;

— pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH IPYTOro YeJoBeKa.



VYuuteiBas crneuuduky npeamera OOIL12 Xumus, MeTanpeaMeTHbIE pe3ylbTaThl B
IporpaMMe KOHKPETU3UPOBaHbI KAK:

MPO1-ymeHre caMOCTOATENBHO  (OPMYIUPOBaTh M aKTyaJH3UpOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE, ONPEIENATh LEIHU JAEATEIbHOCTH, 3a1aBaTb IapaMETpbl U
KPUTEPUU HX JAOCTH)KEHUS, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pE3yJIbTAaTOB LIEJISAM, OLIEHUBATh PUCKH ITOCIECACTBUI NEATENbHOCTH;

MPO02-BnaneTb HaBbIKAMU Y4€OHO-UCCIIEOBATENbCKOM U IPOEKTHOM JeATEIbHOCTH,
HaBBIKAMU pa3pelleHust pooiiem;

MP03-criocoOOHOCT M TOTOBHOCTh K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHBIX METOJO0B ITO3HAHUS;

MP04-BnaneTs BUAAMHU IEATEIBHOCTH IO MOJIYYEHUIO HOBOT'O 3HAaHUs, €r0 UHTEPIPETAIIH,
IpeoOpa30BaHUIO M MPUMEHEHHUIO B Pa3IMYHbIX YYEOHBIX CUTYallUsX, B TOM YHUCJIE MPU CO3/1aHUU
y4€OHBIX U COLMAIbHBIX [IPOEKTOB;

MP05-ymMeHHE TEPEHOCHUTh 3HAHUS B II03HABATEIBHYI0O M MPAKTHYECKYH 00JacTh
KHU3HEIEATEIIbHOCTH; MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTei;

MPO06-BnaneTs HayyHbIM THUIIOM MBILIUICHHS, BJIAJETh HAay4YHOH TEPMHHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSAMHU U METO/IaMU;

MPO07- BbIIBUraTh HOBBIE MJIEH, IPEJIaraTb OPUTHHAJIBHBIE TIOAXObI U PEILICHUS;

MPO08-BrageTp HaBbIKAMH IIOJIYYeHHS HWH(POPMALMd W3 HCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYLIECTBIATh OUCK, aHAJIN3, CUCTEMATU3ALMI0 U HHTEpIpEeTalio HHPOpMaIuK
Pa3IUYHbBIX BUJIOB U (POPM IMpEACTABICHHUS.

MP09-Br1aieTh pa3IMuHbIMU CIIOCOOAMHU OOILEHHS U B3aUMOJEHCTBUS, apryMEHTHPOBAHHO
BECTH JHAJIOT, YMETh CMATYaTh KOH(IMKTHBIE CUTYalluH, pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO
TOYKY 3pEHHS C UCIIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

MP10-nnoHrMaTh ¥ UCIIOJIB30BaTh MPEUMYIIECTBA KOMaHIHON U MHAUBUIYaTbHON PaOOTHI,

MP11-BbI0UpaTh TEMATUKY U METOBI COBMECTHBIX JIEHCTBUI ¢ yUETOM OOIIKUX HHTEPECOB U
BO3MOXKHOCTEM KaXJIOr0 4iI€HAa KOJUIEKTHBA, NPUHUMATh LEIM COBMECTHOM JAESTEIbHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS MO €€ JNOCTHIKEHUIO: COCTABIAThH IUIAH ACUCTBHH,
pacrpeaenaTh poJik ¢ y4€TOM MHEHUM YYaCTHHUKOB, 00CYK/IaTh pe3yIbTaThl COBMECTHON PabOTHI;

MP12-onieHMBaTh KaueCTBO CBOETO BKJIaJa M KaXJIOr0 YYacTHHUKA KOMaHIbl B OOIIUI
pe3ysbTar 1o pa3pabOTaHHBIM KPUTEPUSM, OCYIIECTBIIATH IO3UTUBHOE CTPATErMUECKOE MOBEICHNE
B PA3JIMYHBIX CUTYaLUsAX, IPOSBIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HHUIIMATUBHBIM.

MP13-caMOCTOSTEIBHO ~ OCYILECTBISATh  TO3HABATEIbHYIO  JI€ATENbHOCTh,  BBISABIATH
npoOJIeMbl, CTaBUTh U (POPMYJIHPOBATh COOCTBEHHBIE 3a/1a4 B 00pa30BaTENbHON AEATENbHOCTU U
JKU3HEHHBIX CUTYyallUAX, CaMOCTOSITEIbHO COCTaBJATh IUIAH pEHIeHUs] NpoOJeMbl € Y4ETOM
UMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUTEHUH;

MP14-cnioco6cTBOBaTh (OPMUPOBAHUS U TMPOSIBICHUS IIMPOKONW SPYAUIMH B pPa3HbIX
001acTAX 3HaHUI, OCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeIbHBIN U KyJIbTYpHBI YPOBEHb;

MP15-ymeHnne naBaTh OLICHKY HOBBIM CHTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM.

MP16-ciocoOHOCTh TIOHMMAaTh CBOE AMOIIMOHAILHOE COCTOSIHHE, BHUACTh HAIPaBICHUS
pa3BUTHsI COOCTBEHHOM SMOLIMOHANBHOM chepbl, OBITh YBEPEHHBIM B ce0e;

MP17-cioco6HOCTh MOHMMATh 3MOIMOHAJIBHOE COCTOSIHME APYTUX, YUUTHIBaTh €ro mpu
OCYILECTBIIEHUH KOMMYHUKAIIUH, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHHUIO;

— MP18 — cnocoOGHOCTh MPUHUMATH Ce0sl, TTOHMMasi CBOM HEIOCTAaTKU W JIOCTOMHCTBA,
IPUHUMATh MOTHMBBI M apryMEHTBHl JAPYruX JIIOJEH NpU aHAIM3E pEe3yJbTaTOB JAEATEIbHOCTH,
IpU3HaBaTh CBOE MPAaBO M MPABO JIPYrHX JiOJed Ha OWIMOKHU, pa3BUBATh CIIOCOOHOCTh MOHHWMATh
MUD € NO3ULUH IPYrOro 4eJIOBEKA.

s popmupoBaHus 3TUX pe3yNbTaToB y oOydatomuxcsi popmupyrores Y'Y /I

Perynarusnueie

— CIIOCOOHOCTH OIpenesaTh U POpMYIUPOBATh LEIN U 3a/a4l JESTeNbHOCTH (KOHEYHBIN
pe3ysbTar), aHATM3UPOBATh YCIOBHS U pa3IUuHble 3PPEKTUBHBIC MYTH UX JOCTHKEHHUS,



— CHOCOOHOCTh KOHTPOJIHUPOBATH M YNPABIATh MUMEIOLIUMUCS pecypcaMu (Bpems, CHIIBI,
CPEICTBA, BO3MOXKHOCTHU U TIp.); OLEHUBATh MPABUIBHOCTH BBIMOJIHEHUS PabOTHI, €€ COOTBETCTBUE
3aIJIaHUPOBAHHOMY PE3yJIbTATy U IUIaHY; BHOCUTh HEOOXOIMMBIE KOPPEKTUBBI;

— CIIOCOOHOCTh OCO3HAaBaThb M OLEHUBATh COJEpKAHHUE U PEe3yJIbTaThl BBITOJIHEHUS
3aIJJaHUPOBAHHONW pabOTh; CPaBHUBATh CBOM pPE3yJIbTaThl W CIOCOOBI MX JOCTIDKEHHS C
pe3yibTaTaMl M CHoco0aMu JOCTMXKEHUS JAPYTUX; AaHaJU3upOBaTh IOJYYEHHBIH OMBIT H
IUTAHUPOBATh TEPCIEKTUBBI €0 HCIIOIB30BaHMU B OyaymieM ydeOHOM Ipolecce M BHEYPOUHOM
JIeATEIbHOCTH.

ITo3naBaTenbHbIC

— aHaJIM3UpOBaTh, CPaBHHUBATh, KiaccuuuupoBarb u 0000mAaTh (GaKThl U SIBICHHUS.
BrISBISTE IPUYKUHBI U CIIEICTBUSI POCTHIX SIBJICHUI;

— OCYUIECTBJIATh CpPaBHEHUE, CEpPHAIMI0 U KIacCCU(PHUKAIUIO, CaMOCTOSTEIbHO BBIOMpas
OCHOBAHMSA W KPUTEPUH JJIsl YKAa3aHHBIX JIOTMYECKHX OIEpaluii; CTPOUTh KiaccH(UKalWio Ha
OCHOBE JMXOTOMHUYECKOTO JIeIeHUs (Ha OCHOBE OTPULIAHUA);

— CTpOUTH JIOTMYECKOE  paCCyXICHHME, BKIIOYAIOUICE YCTAHOBJICHUE  IPUYUMHHO-
CJIE/ICTBEHHBIX CBS3€H;

— CO3/1aBaThb CXEMAaTHYECKHE MOJEIN C BBIJCICHUEM CYLICCTBEHHBIX XapaKTEPHUCTHUK
o0BeKTa.

— COCTAaBJIATh TE3UCHI, Pa3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.I1.);

— 1npeoOpa3oBbIBaTh HH(GOPMAIUIO U3 OJHOTO BUA B IPYroi (Tabiuily B TEKCT U TIp.);

— BBIUMTHIBATH BCE YPOBHH TEKCTOBOM MHPOPMALIHH;

— yMETh OMNpeAeNsiTh BO3MOKHbIE HCTOYHUKHA HEOOXOAMMBIX CBEACHH, MPOU3BOAUTH
NOWCK MH(POPMALINH, AaHATU3UPOBAThH M OIICHUBATH €€ JTOCTOBEPHOCTb.

KoMmMmyHuKaTHBHBIE

— CIIOCOOHOCTh HAXOJUTh BBIXOJ M3 CIHOPHBIX CHUTyallud M HE CO34aBaTh OTKPBITHIX
KOH(JIUKTOB;

— CIIOCOOHOCTh MPUHUMATh PELIEHUS M TIPaMOTHO OTCTAaWBaTh CBOK TOYKY 3pPEHHUS;
MPaBUJIbHO (POPMYIUPOBATH U CTABUTH BOMPOCHL; YETKO U MOJTHO BBIPAXKATh MBICIIH;

— CIIOCOOHOCTh KOHTPOJIMPOBAaTh CBOE IMOBEJEHUE W IOBEJCHHE NapTHEPOB B TpPYIIIIE;
COTPYAHUYATH C OJHOTPYNITHUKAMHU U ME€IarOrOM.

— CIIOCOOHOCTH BOCHPUHUMATh MH(GOPMAIIMIO B Pa3IMUHBIX PENPE3CHTATUBHBIX CHCTEMAX,
co3/1aBaTh LEJIOCTHBIM 00pa3 (mpenMeTa, CUTyaluu, SIBJICHUS, 3aKOHA M TMp.); CIOCOOHOCTH
1oJlyyaTh HE0OXO0IuMYyI0 MH(GOPMAILMIO Pa3IUYHbIMH CHOCOOAMU U M3 Pa3IMYHBIX HCTOYHUKOB;
BJIA/IETh IPUEMAMH 03HAKOMUTEIBHOT0, U3y4alolIero, yCBauBaIOLIETO U IOMCKOBOIO YTEHHUS.

®opmupoBanue YV /[ npoBOaUTCSA MPU MTOMOIIN PELICHUS CIEAYIOINX TUIIOBBIX 3a1ad IO
paszenam:

— OCHOBBI CTPOEHUS BEIECTBA;

— XHMMHMYECKHUE PEaKIUu;

— CTpPOEHHWE U CBOMCTBA HEOPraHWYECKHUX BEILECTB;

— CTPOEHHUE U CBOMCTBA OPraHUYECKUX BEILECTB;

— KUHETHYECKHEe U TEePMOJMHAMUYECKHE 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHUYECKHX
peaKkuuii;

— PpacTBOpHI;

— XHMMHUS B OBITY U IPOU3BOJICTBEHHOH JIeATEILHOCTH YEJIOBEKa.

PacuérHble 3a1a4u IO XUMUHU JIEJISIT Ha TUIIBI, @ KQKbIM THUIT HA MOTHII.

Tun 1. Beruucnenue no XuMu4ecKuM Gopmynam.

Tumn 2. 3agaun Ha paCTBOPBHI.

Tun 3. Pemenue 3agad 1o XUMUYECKUM (OPMYIIaM.

Tun 4. 3agaun Ha BeIBe/IeHHE (POPMYIIBI BEIIECTRA.

Tun 5. KomOuHMpOBaHHBIE 3a1a4u.

Tun 6. 3agaun Ha KHHETUYECKUE 3aKOHOMEPHOCTH.



DKCHepUMEHTAIbHBIE 3a/ladyd — 3TO 3a/IaHUs] MPAKTHYECKOTO XapakTepa, OTBEThl Ha
KOTOpPBIE HAXOJAT B MpoIlecce HAOIIOJCHHWH 3a ONMBITAMH WJIH TEOPETHYECKOTO  O0OOCHOBAHUS
cBoiicTB BemiectB. [lo cBoeMy COJEpXKAHHIO HKCIEPUMEHTAIbHbIE 3aJ]a4d  MOXKHO
KJaccuuIMpoBaTh Tak: a) 3aja4d Ha HaOIoIeHre; 0) 3aa4l  Ha MOJyYeHHEe BEIISCTB; B) 3aa4H
Ha IPOBEACHUE XApPAKTEPHBIX pPEaKIUi; ') 3aJaud Ha pPaclO3HaBAaHUE BEILECTB; JI) 3a/lauyd Ha
KOHCTPYHPOBaHUE MTPUOOPOB.

IIpeameTHbIE pe3yJbTATHI

ITo yue6nomy npenmery OOIL.12 Xumus (6a30BbIi ypOBEHB) TPEOOBaHUS K IIPEAMETHBIM
pe3ysbTaTaM 0CBOeHHS 0a30BOT0 Kypca HHGOPMATHKU JOKHBI OTPAKATh:

IP601-chopMupoBaHHOCTH MPECTaBICHUM: 0 XUMHYECKOU COCTaBJISIIOLLCH
€CTECTBEHHOHAy4YHOW KapTUHbI MHpA, POJM XHUMHH B TIO3HAHUU SIBJICHUN MPUPOIBI, B
GOpPMHUPOBAaHMHM MBIIUICHUS M KYJbTYPbl JUYHOCTH, €€ (YHKIIMOHAIBLHOH TPaMOTHOCTH,
HEOOXOUMOM ISl PEIICHHS MPAKTUYECKUX 3a7ad U AKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIICHHS K
CBOEMY 37I0pPOBBIO U MIPUPOHOM CPENE;

IIP602-Bnaenne cucTeMol XMMUUYECKUX 3HAHUM, KOTOPasi BKIKOYAET: OCHOBOIOJIArarolue
HMOHATHSA(XUMHUYCCKUI DJIEMEHT, aToM, JJIEKTPOHHAs 000JI0YKa aToma, S-, pP-, -O0-d1eKTpoHHBIE
opOuTaIM aTOMOB, HWOH, MOJIEKYJa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, CTEIICHb OKUCIICHUS,
XUMHUYECKasi CBA3b, MOJIb, MOJISIpHAasT Macca, MOJSIPHBI O00BEM, YIIIEpOJHBIA  CKeJeT,
(dyHKUIMOHATbHAS TPYIIa, pajauKall, U30MepUsi, TOMOJIOTHYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KHUCIIOPO/I- U a30TCOJIEP>KaIllNe COSAMHEHMsI, OMOIOTUYECKU aKTUBHbBIE BEllecTBA(YTIEBOIbI, JKUPBI,
Oeiku), MOHOMEp, IOJIUMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIE COCIUHCHHS,
KpUCTAJUTMYECKasi pemeéTka, THMbl XUMHYECKUX PEaKIUi (OKUCIMTEIBHO -BOCCTAHOBHUTEIBHEIE,
9K30- M DHJOTEPMHUYECKUE , PEAKIIMK MOHHOTO OOMEHA), PacTBOp, AJIEKTPOJIUTHI, HEITEKTPOIUTHI,
3JIEKTOPOJIUTHYECKAs TUCCOLMAIUS, OKUCIUTEh, BOCCTAHOBUTEb, CKOPOCTh XUMHYECKON peaKIuu
XUMHUYECKOE pPABHOBECHE), TEOPHUU U 3aKOHBI(TCOPUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
BeecTB A, M, bytiepoBa, Teopus 3€KTPOIMTHUECKONW TUCCOLMAlMuU, epruoanyeckuii 3akoH J[.1.
MenneneeB, 3aKOH COXPAaHEHHMS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM SI3bIK XHUMUH,
dakToNornuecKue CBEACHHUS O CBOWCTBAX, COCTaBe, MONYYCHHs M O€30MacHOM HCIOJIb30BAaHUU
BOKHEUIIINX HEOPTaHUYECKUX M OPraHMYECKUX BEIICCTB B OBITY U IMPAKTUYECKOW JEATEITHHOCTH
YeJI0OBEKA;

ITP603-ymMeHne BBISBIATh XapakTEpPHbIE MPHU3HAKKM U B3aUMOCBSI3h M3YyUYEHHBIX TOHSTHH,
MPUMEHATH COOTBETCTBYIOLIME MOHSATHUS MPHU OMUCAHUU CTPOEHUS U CBOWCTB HEOPTAaHMYECKUX U
OPTraHWYECKUX BEIIECTB M HMX TMPEBpAIICHUMN; BBISBIATh B3aMMOCBSI3b XMMHYECKUX 3HAHUU C
MOHATUSAMHU U MPEACTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

ITP604-ymenne uCcnob30BaTh HAMMEHOBAHUSI XUMHUECKUX COCTUHEHUN MEXTYHApOIHOTO
COI3a TEOPETHMYECKOM W NPHUKIAJHOM XUMUUM U TpPUBHAIbHBIE Ha3BaHUS BaXHEHIINX
BEIECTB(ATUJICH, alleTWIEH, TIUIEepUH, (eHos, QopManbaerua, yKCycHas KWJIOTa, TJIMIIMH,
YTapHBIN ra3, yIeKHCIbIN ra3, aMMUaK, raii€éHHas U3BeCTh, HETallIEHHAas U3BECTh, MUThEBAs coAa U
JIPYTHUX), COCTaBIATh (DOPMYJIBI HEOTAHUYECKUX U OPTaHUYECKHUX BEIIECTB, YPAaBHEHUSI XUMHUECKUX
peakiuii, OOBACHATh MX CMBICH;, MOATBEP)KIATh XapaKTEPHbIE XWMHUYECKHUE CBONCTBA BEIIECTB
COOTBETCTBYIOIIMMH DKCIIEPUMEHTAMHU U 3aUCSIMU YPaBHEHUH PEaKInii;

IIP605-ymenne ycTaHaBIuMBaThb MPUHANIECKHOCTh HM3YYEHHBIX HEOPraHUYECKUX U
OpTraHWYECKHUX BEIIECTB K ONMPEACIIEHHBIM KjlaccaM W TPYIIaM COCIWHEHHH XapaKTepH30BaTh MX
COCTaB U BAXKHEHUIIIME CBOWCTBA; OMPEIENATh BHJIBI XUMHUYECKUX CBsi3ed (KOBaJIeHTHAsi, MOHHa,
MeTaJUTMYecKasi, BOJOPOJIHAS)), THUIHl KPUCTAUIMUECKUX PEMIETOK BEIIECTB; KIACCH(DHUIIMPOBATH
XUMUYECKHUE PEaKIINH;

IIP606-Bi1aieHE OCHOBHBIMH METOJAMHU HAy4YHOTO TO3HAHUSA BEMIECTB U XUMHYECKHUX
sABIeHU(HaOII0ICHNE, U3MEPEHHE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE);

ITP607-ymeHre TOpOBOAUTH pacu€Thl MO XUMHYECKMM (opMmynaM U ypaBHEHUSIM
XUMHUYECKHX pEeaklUid ¢ MCMOIb30BaHUEM (DU3UUECKHX BEIWYUH XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJTMYECTBEHHON CTOPOHBI: MacChl, 00bEMa(HOPMAIBLHBIE YCIOBHS) Ta30B, KOJMYECTBA BEIIECTBA;



MCII0JIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS ISl IPUHATHUS PEILIEHUI B KOHKPETHBIX KU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

ITP008-ymeHre MIaHUPOBAaTh W BBIIOJHATH XUMHUYECKUHM 3KCIIEPUMEHT (TpeBpallieHus
OpPraHMYECKHUX BEUIECTB IPU HArpeBaHMUM, IIOJIyYe€HHE OHTHUJIEHa M U3y4eHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEAaKIMM Ha allbJeTHAbI, KpaxMall, YKCYCHYIO KHUCIOTY; JAeHaTypanus OeJIKOB MpH
HarpeBaHUU, IBETHbIE PEAKIIMU OEIKOB; IPOBOJUTH PEAKIIMM MOHHOIO OOMEHa, ONpeNeNiTh Cpeay
BOJIHBIX PAaCTBOPOB, KAUECTBEHHBIE PEAKIMH Ha CyIb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATHOH
aMMOHHUS; pelllaTh SKCIEpUMEHTaJIbHbIE 3a7aud o TeMaM «Metaub» U « Hemeramis») B
COOTBETCTBUM C TIpaBWIAMU TEXHUKH OE€30MaCHOCTH TMpH OOpalleHuH , BEIIECTBAMU U
71a00paTOpHBIM 00OPYJOBAHUEM; IPEJCTABIATh PE3YJIbTAThl XUMHUECKOTO SKCIIEpUMEHTa B (popme
3alMCH YPaBHEHHWH COOTBETCTBYIOLIMX pEaKUUil W (OpPMYIMpOBaTH BBIBOJBI HA OCHOBE 3THX
pe3ysbTaToB;

ITP609-ymeHne aHanM3MpOBAaTh XWMHUYECKYI0 HH(OpMAIUIO, MOMy4yaeMyl W3 pa3HBIX
HCTOYHUKOB (CpelcTB MaccoBoi nHpopManuu, cetb IHTepHeT U 1pyrue);

ITP610-ymenue co0mroaTh MpaBuiia 3KOJOTHUECKH 1EJIeCO00pa3HOro MoBeIeHUs B OBITY U
TPYAOBON JESATEIBHOCTH B LIEISIX COXPAHEHMS CBOETO 3/10pPOBbS M OKPYKAIOILEH Cpeibl; YUUTHIBATh
OMACHOCTb BO3JICHCTBUS HA JKHUBbIE OpPraHU3Mbl OINPEACIEHHBIX BELIECTB, IOHUMAas CMBICI
HoKasareJs peleIbHOM JOMyCTUMON KOHLIEHTPALUH;

ITP611-ymeHre NpUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB
U XUMHUYECKUX SBJICHUHN /151 00Y4aIOUINXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBbSI;

ITP612-ymeHne HCIoib30BaTh penbeHO TOYCUHYIO crcTeMy oOo3HaueHuit JI. Bpaitns s
3allUCHM  XUMMYECKHMX  GopMyn  Juis  clenblX W cHaboBUAALIMX — O0ydaroluxcs.



2. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHbI

2.1. Tpyn0eMKOCTb OCBOEHHSI TUCUUIJIMHBI

Buj yueOHoii padoThl O0bem yacoB
O0beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 npeaMeTa 78
B TOM YHCIIE!
OCHOBHOE coJIepKaHue: 78
B TOM YHUCIJIE:
- TeOpeTUIecKoe 00yIeHHE 38
- MPAKTUYECKUE 3aHITHS 40

IpodeccnonanbHO-OPUEHTUPOBAHHOE COJlepPKaHNeE (COMepP:KaHue

12
NPHUKJIATHOTO MOTYJIfA)

B TOM 4HUCJIC:

- IPAKTUYECKUE 3aHATHUS 12

IpomexxyTounas arrectanus (nuddepeHnHpoBaHHbII 3a4€T)




TEMATHYECKOE INTAHUPOBAHME U COAEP KAHUE YYEGHOI'O ITIPEAMETA

Koabl
HaumenoBaHue pa3jiesioB u Conep:kanue yueOHOro marepuasa u GopMbl OPraHu3anuM JAesiTeJIbHOCTH Oo0bem pe3y.IbTaTOoB
TeM o0yuyarmuxcsi 4acoB ocBoenust OOII
1 2 3 4
Pazgesn 1. OcHOBBI CTPOEHUS BelleCTBA 8
Tema 1.1. Ctpoenue aromoB |[Coaep:kaHue y4eGHOT0 MaTepuasia 4
XUMHUYECKUX JJIEMEHTOB U BX0/1HOii KOHTPOJIb 2 JIPO2
[PUPOJIa XUMUYECKOU CBA3H | Jlexmust Nel. CoBpeMeHHas MoJeNb CTpoeHUs: aroMa. CUMBOJIMYECKUM SI3bIK XUMUHU. JIP0O4
XUMHUYECKUH 3JIeMEHT. DIeKTpOoHHAas: KoHurypanus atoma. Knaccupukamus MPO03
XMUMHYECKHUX 3JIEMEHTOB (-, P-, 0- asemMenThI). BaneHTHbIE 371eKTPOHBI. BaleHTHOCTS. I1P602
DJEeKTPOHHAs IPUPOIa XUMHUYECKOM CBSI3U. DINEKTPOOTPHULATEIbHOCTb. Brbl I1P609
XUMHYECKOH CBSI3M (KOBAJICHTHAs CBA3b, €€ PA3HOBUAHOCTH U MEXaHU3MbI 00pa30BaHUs
(0OMeHHBIN U TOHOPHO-AKIIENTOPHBIN ), HIOHHAS CBSI3b, METAJNINYECKAs! CBSI3b,
BOJIOPOJIHAS) M CITOCOOBI €€ 0Opa30BaHuUs.
JeMmoHcTpanuu. Mojieny aTOMOB XMMUYECKUX JIEMEHTOB. Moen MOJIeKyI
MIPOCTHIX U CIIOKHBIX BEIIECTB (mapocTepkHeBbie U CtroapTa- bpurneda). Moaenu
opbOuTanei paznuyaoi hopMbl. Moeny u3 BO3AYIIHBIX IAPOB MPOCTPAHCTBEHHOTO
pacrionoxenns Sp-  Sp® - Sp° ruGpHAHBIX opoOUTATEI.
Jexnus Ne2. Vcronp30BaHrue XUMHUYECKON CUMBOJINKH U Ha3BaHUM COEIUHEHUH I10 2
HOMEHKJIAType MEKIYHAPOIHOTO COI03a TEOPETHUECKON U MPUKIIATHON XUMUH U
TPUBUAIBHBIX HA3BaHUMN JJI COCTABIICHUSI XUMHUECKUX (POPMYI IBYXaTOMHBIX
coeuHeHUH (OKCUIOB, CYyIb(UI0B, THAPUAOB U T.I.) U IPYTHUX HEOPTraHUUECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB.
3amaHus Ha YCTAaHOBJICHUE CBSA3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKUX DJIEMEHTOB U
MEePUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN B
COOTBETCTBUHU C NOJ0KeHUuEM [leproinueckoil CUCTEMBI.
Tema 1.2. Tlepuoanyeckuii |Coaepaxanue y4eOHOro MaTepuaJia 4
3aKkoH ¥ Tabmuua /1. 1. JlexuuaNe3.Ilepuoudeckas cucTeMa XUuMudeckux snementos JI.1. Menneneesa. 2 JIPO1
Menneneesa ®usnueckuit cmpich [lepuonnueckoro 3akona /.M. MeneneeBa. 3aKkOHOMEPHOCTH JIPO4
W3MEHEHUSI CBOMCTB XUMHUYECKUX AJIIEMEHTOB, 00pa3yeMbIX UMHU MIPOCTHIX U CIOKHBIX MPO04
BEILIECTB B COOTBETCTBUHU C MOJIOKEHUEM XUMUUYECKOT0 AieMeHTa B [lepuoaunueckoi MPO06
cucreme. MupoBo33peHueckoe U HayuyHoe 3HaueHue [lepuonandeckoro 3akona Jl. U. MPI11
Mengeneesa. IIporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKHUX JIEMEHTOB. I1P603




JdemoncTpauuu. Pazmmunsie popmel [leproanyueckoi cucTeMbl XMMHUYECKUX
anemenToB J.1. MenneneeBa. OOpasibl MPOCTHIX BEIIECTB OKCHIOB U TUIPOKCHIOB
snemenToB Il nepuona.

JlaGoparopHblii onbIT. CpaBHEHUE CBOMCTB MPOCTHIX BEIIECTB, OKCUIOB U
ruapokcunos nemenTos I nepuona.

IpakTuyeckoe 3ansaTueNel PeneHne npakTHKO-OPHEHTUPOBAHHBIX 3aJJaHUH Ha
XapaKTEPUCTUKY XUMHUYECKHX AJIEMEHTOB «MeTalmndeckne/HeMeTalTnIeCKue
CBOMCTBA, AJIEKTPOOTPULATEIIBHOCTD U CPOJICTBO K JIEKTPOHY XUMUYECKHUX JIEMEHTOB
B COOTBETCTBHUE C UX JEKTPOHHBIM CTPOCHUEM U TIOJIOKEHHUE B IEPUOIUUECKON
cucTteMe XxuMudeckux sneMenToB [[.M. MeHnneneena.

JemoncTpanuu. Pazimuunbie popmel [leproanyueckort CHCTEMbBl XMHMHUYECKUX
anemenToB JI.1. Menpeneena.

Paznen 2. Xumuueckue pe

AKIIUN

14

Tema 2.1. TUNBI XUMHYECKUX
peakuuii

Coaep:xanue yueOHOro MaTepuaJia

Jlekuma Ne 4. Kiaccupukauus W TUNBI XUMHUYECKHMX PEAKIUM € ydacTHEM
HeopraHuuecknx BemecTB. (CocTaBleHHE ypaBHEHHH  PEAKUUl  COEAVHEHMS,
pa3noxeHus, 3amelieHus, oOMeHa, B T. 4. peakuui TOpEHHs, OKHUCICHMS-
BOCCTaHOBJICHHUS.

Jleknmusi Ne 5. VYpaBHeHUsi OKHUCIEHUA-BOCCTaHOBIEHUsA.  CTENeHb OKUCICHUS.
Okucnurenb U BOCCTAHOBUTENb. OKHUCIUTENBHO -BOCCTAHOBUTEIBHBIE DPEAKLIUU B
MPUPOAE, MPOU3BOJCTBEHHBIX MPOLIECCaX U )KU3HEESITEIbHOCTH OPTaHU3MOB.

JlabopaTopHblii onbIT. OKUCIUTENBHBIE CBOMCTBA NIEpPMAaHraHaTa Kajlus B pa3InYHbIX
cpenax.

Jexknusa Ne 6. KomndectBeHHble OTHOIIEHUA B XUMHHA. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XUMUH U PACUETHI IO YPABHEHUAM XUMHUUYECKUX peakiui. MoJp Kak eIuHuLa
KoJIn4ecTBa BemecTBa. MousipHass Macca. 3aKOHbI COXPaHEHWsS MacChl M SHEPTHUH.
3akoH ABorajipo. MomsipHbIil 00bEM ra3oB. OTHOCHTENBHAS TNIOTHOCTH Ta30B.

IIpakTnyeckoe 3aHaTHEeN?Z. «TUNBl XUMHUECKUX peakuui». MccnenoBaHue TUIOB
(Mo cocTtaBy M KOJMYECTBY HCXOJHBIX M OOpa3ylOIIMXCS BEIIECTB) U IMPHU3HAKOB
XUMUYECKUX PEAKLIUU.

IIpakTnyeckoe 3ansaTHeNe3.Pacuérel MO ypaBHEHHSM XHUMHUYECKHX pPEAKUUH C
WCITOJIb30BaHUEM MAacChl, 00bEMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA BEIIECTBA.

JIP02
JIPO3
JIPO4
MP04
MPO5
MP12
ITP605
I1P606
I1P607
I1PG10
I1P611

Tema 2.2. D1eKTpOIUTH-

Conep:xanue yueOHOro MaTepuasa

JIPO3




JecKas OUCCOIHAINA U Jlexmus Ne7. Teopus dJEKTPOJUTHYECKON qUCcOoNMAi. MIOHBI. DJIEKTPOIUTHI. JIPO4

WOHHBIA 0OMEH Peakuuu nonnoro oomena, CoctaBieHHe peakuii HOHHOTO 0OMeHa MyTEM COCTaBJICHHUS 5 JIPO8
MX TOJIHBIX U COKpPAIIEHHBIX HOHHBIX YpaBHEHU. KHCIIOTHO-OCHOBHBIE PEAKIIUH. MPO02
3aaHus Ha COCTaBJICHNE NOHHBIX PEaKIIU. MPO0O9
Jemoncrpanuu. CpaBHEHHUE JIIEKTPONPOBOJHOCTH PACTBOPOB JIEKTPOIIHTOB. MP10
WHaukaTopel U NU3MEHEHUE UX OKPACKHU B Pa3HbIX cpeax. MP11
JlabopaTopHbIii onbIT. XapakTep AUCCOLMALMY PA3IMUHBIX THIPOKCHUIOB. II}II}))%(())E
IIpakTuyeckoe 3anaTueNe4. Peakuun ruaponusa. [IpoBeneHue peakiiuii HOHHOTO
o0OMeHa, oIpeielIeHHe Cpeibl BOJHBIX PaCTBOPOB. 3aJjaHHs HA COCTABJIEHUE MOHHBIX
peakuuii. MccnenoBanue cpeibl pacTBOPOB CoJiel, 00pa30BaHHBIX CHIIBHBIMU U CTAOBIMU 2
IIPOTOJIMTAMH, U UX peakLuil ¢ pacTBOpaMu 11EN0uu, 1 kapooHara HaTpus. CocraBiieHue
peakuuii rugponusa coneil. [IpakTuueckoe npuMeHeHHe rupoIu3a.

KounrpoabHnas padora Nel. («CTpoeHme BelmiecTBa U XUMHUYECKHE PeaKIUN». 2
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Pazngen 3.CTpoenne u cBOiCTBAa HEOPraHM4YECKNX BelIeCTB

Tema3.1. Knaccuduxanus, |Conepkanue y4eGHOro MaTepuasia 4 JIPO1

HOMCHKIIATYpa 1 CTPOCHHC JlexkuaNe 8. [Ipeamer HeopraHudeckoi XuMun. B3anMocBsI3bp HeOpraHUYeCKUX JIP02

HCOPraHWYCCKUX BCIICCTB BemecTB, Knaccudukanust HeopraHmdeckux BemecTB. [IpocThie v clio)KHbIE BEIIECTBA. JIPO8
OCHOBHBIE KJI1aCChI CII0KHBIX BEIIECTB (OKCHIbI, THIPOKCHU/IBI, KUCIOTHI, COJIN). MPO1
Homenknarypa n Ha3BaHKW€e HEOPTaHUYECKUX BEIIECTB UCXOMAS U3 UX XUMUYECKOU MP04
(bopMyIbI UM COCTaBICHUE XUMUYECKOH (POPMYIIbI HCXO/S U3 Ha3BaHUS BELIECTBA MO MP09
MEXIYHAPOJAHOW U TPUBUAJILHON HOMEHKJIAType 2 MP12
Me:xmonekynsapHsle B3auMmozaecTeus Kpucramtoruaparel, ArperaTHble COCTOSHUS MP13
BenlecTBa. Kpucrannnueckue u amop@Hble BelecTBa. THIbI KpUCTANINYECKUX 11P601
peIETOK (aToMHasi, MOJIEKYJISIpHAsL, MOHHASI, METAJITINYECKast). 3aBUCUMOCTh 11P602
¢u3nyeCKnX CBOMCTB BELIECTBA OT THUIAa KpUCTAIUTMUECKOM permérku. [Ipuannbl 11P603
MHOrooOpasus BeuiectB. COBpeMEeHHbIE IPECTABICHUS O CTPOCHUN TBEPIBIX, KHUIKUX 11P604
¥ ra3000pa3HbIX BemecTs. JKHIKHe KPHCTALIbL. 11P609
IIpakTnyeckoe 3ansaTue Ne5. HoMeHkiarypa HeOpraHMueCKUX BEIIECTB: Ha3BaHHUE 2

BEIIECTBA UCXO/ISI U3 UX XUMUUYECKOU (DOPMYJIIBI HIIM COCTABIECHUE XUMUIECKOM
dbopMyIBI HCXO/IS U3 HAa3BaHUA BelecTBa o MexayHapoanoit (MIOITAK) wn
TPUBUAIBHON HOMEHKJIAType.

Pemenne npakTuyeckux 3alaHuil Mo KIacCH(PUKAIIUU, HOMEHKIATYPE U XUMHUYECKUM
dbopMyniaM HEOPraHUYECKUX BEIIECTB PA3IMYHBIX KJIaccoB (YrapHbIil ra3, yrieKucibli




ra3, aMMHaK, rai€HHas U3BeCTb, HEraléHas U3BeCTh, IUTHEBAS CO/IA U APYTUX):
Ha3bIBATh U COCTABJIATH q)OpMYHBI XUMHUYCCKUX BCHICCTB, OIMPCACIIATh NPUHAATICIKHOCTD
K Kkiaccy. Mctounnku xumuueckoit uHGopmanyu (HayyHast 1 yaeOHO-HayqIHasI
JTUTepaTypa, CpecTBa MaccoBoii nH(popmanuu, cetb UHTepHeT 1 apyrue). [louck
uH(pOpMallMU IO HA3BaHUSIM, UIACHTU(PHUKATOPAM, CTPYKTYPHBIM (opMyiaM.

Tema 3.2. ®usuxo- Conep:xanue y4eOHOro MaTepuaa JIP02
XHUMUYCCKHIE CBOICTBA JlekuuaNe9.Metamner. O0mue Gu3nyecKkue 1 XMMUIECKIE CBOHCTBA METAIIIIOB JIPO3
HCOPraHM4CCKUX BCILECTB CriocoObl Mmosty4eHus, 3HaYeHUEe METANIOB M HEMETAJIOB B IPUPOJIC U JIPO4
KU3HEJEATEIbHOCTH YeJIOBEKa U OpraHn3mMoB. Koppo3ust MeTaioB: BUJIbl KOPPO3UH, JIPO8
CIoCcOOBI 3aUTHl METAJUIOB OT KOppo3uu. OCOOEHHOCTH KOPPO3UU B MOPCKOM U MP03
MIPECHOM BOJIE. MPO06
JemoncTpanuu. Komuiekius MeramuioB. Moaenn KpUCTaJUIMYECKUX PEeIIETOK MPO7
MeTalIoB. MoJiey KpUCTaNInYecKuX pemeTokK ioaa, anmasa, rpadura. HP623
JladoparopHsble onbIThl. [lonydyenue kucnopona u ero csoiictsa. Bzaumopeiicrsue 3568‘6‘
METaJUIOB C PACTBOPAMM KUCJIOT U COJIEH. [IP609
JlexknuaNel0.Hemeramiel. O0mue pu3ndeckue 1 XUMHYCCKHE CBOMCTBA HEMETAILIOB.
Tunuunele cBoiictBa HeMeTauioB [V — VII rpynn. Knaccudukanus 1 HomeHkiatypa
coenuHEeHUI HeMeTamnoB. KpyroBopoTsl OMOTEHHBIX 2JIEMEHTOB B MIPUPOJIE.
JlekuuaNell Xumudeckre CBONCTBAa OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB
(OKCHI0B, TUAPOKCUIOB, KUCIIOT, COJIEH U p). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHUH, BBICIIUX OKCUJOB U THIPOKCUIOB.
IIpakTH4eckne 3aHATHA
IpakTnyeckoe 3auaTeNe6. CocTaBiieHNe YpaBHEHHI XUMUYECKUX PEAKIHHA C
Y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTAHMUECKUX BEILIECTB: METAJIJIOB U HEMETAILIIOB;
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U aM()OTEPHBIX AJIEMEHTOB; HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHUH U aM(OTEPHBIX TUAPOKCUIOB; HEOPTAaHHUECKUX COJICH, XapaKTePU3YIOIINX
UX CBOMCTBA. PenieHne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
CBOWCTBA, COCTaB, MOJIy4€HUE U OE30MIaCHOE MCIIOIb30BaHNE BAXKHEUIIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKa.
Tema 3.3. Unentuduxanus |Comep:kaHue y4eGHOro MaTepuasa
HCOPraHNYCCKUX BCIICCTB IIpakTuyeckoe 3anaTueNe7. «neHTudukanys HEOPraHNUECKUX BEMIECTBY. Pemenune JIPO3
DKCNEPUMEHTAIBHBIX 3a/1a4 10 XUMUYECKUM CBOMCTBaM METAJIJIOB U HEMETAJIOB, MO JIPO7
pacro3HaBaHMIO U TMOTYYEHUIO METAIIOB U HeMeTaJI0B. MenTuduxanus MPO1
HEOPTraHWYECKHUX BEIIECTB C UCIOIB30BaHUEM UX (QU3UKO-XUMHUIECKUX CBOMCTB, MPO3




XapaKTEepPHBIX KaUeCTBEHHBIX peakiuii. KauecTBeHHbBIE peakiiuu Ha Cylibdar-, ITP605
KapOOHAT-, XJIOPUI AaHUOHBI, HA KATHOH aMMOHHUSL. I1P608
. I1P609

KonTpoabHas padora Ne2. |«CBoiicTBa HEOPTaAaHMYECKHUX BELIECTB. 2

Pasjnen 4. CTpoeHue U CBOMCTBA OPraHU4YecKHX BelllecTB 22

Temad.1. Knaccuduxkarmus, C
oJep:kaHue y4eOHOIro MaTepHuaJia 4

CTPOEHHUE U HOMEHKJIATypa

OPTaHWYECKHUX BEILIECTB Jlexmus Nel2.ITosiBneHue U pa3BUTHE OpraHnYecKord XumMuu. [IpenMer opraHnyeckon JIPO1
XUMUU. MecTo 1 3HaYeHHE OPTaHNYE€CKOM XMMUU B CUCTEME €CTECTBEHHBIX HaYK. JIPO3
XHUMHUYECKOE CTPOCHHUE KaK MOPSAJOK COEAMHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX JIPO7
BaJICHTHOCTH. (OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOCHHUS OPTaHUUECKUX MPO3
coenuHeHuil A. M. bytiepoBa. YriepoaHblii CKeJIeT OpraHuueCcKOrd MOJIEKYJIbI. MPO6
3aBUCHUMOCTb CBOMCTB BEILLIECTB OT XUMHUUYECKOT0 CTPOECHUS MoJieKyIl. M3omepust u MP11
HU30MEPBHI. MP13
[TonsTHe 0 pyHKIMOHANBHOI rpymme. Panukan. [IpuHimme knaccuukanum 2 MP14
OpraHWYECKUX COeNMHEHNI. MeXTyHapoaHasi HOMEHKJIATypa U IPUHIUIIBI I1P602
HOMEHKJIATypbl OpraHn4eckux coenuHeHuil. [lonstue 06 azorcoaepxaiux I1P603
COETMHEHUSIX, OMOJOTMYECKH aKTUBHBIX BelleCTBaxX (yriaeBojax, )Kupax, Oenkax u ap.), I1P604
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX (MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO). I1P611
JlemoncTpauu. MoJie/l TOMOJIOTOB U H30MEPOB OPraHUUYECKUX BELIECTB. 11P612
JlabopaTopHblii onbIT. V3roToBIeHNE MOJIEKY OPraHUYECKUX BEILECTB.
IIpakTuyeckoe 3ansaTue Ne8. HoMmeHkIaTypa OpraHMueCcKuX COSAMHEHUN OTENbHBIX
KJIaCCOB (HACHIIIEHHbBIE, HEHACKIIIIEHHBIE U ApOMATUUYECKHUE YTIIEBOOPOIbI, CITUPTHI,
(heHOIBI, abIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI U Ap.) CocTaBleHUE MONTHBIX U 9
COKpaIIEHHBIX CTPYKTYPHBIX (DOPMYJT OPraHUIECKUX BEIIECTB OT/IETBHBIX KJIACCOB,
HCIIOJIb3Ys MX Ha3BaHUs 10 CUCTEMATUYECKON HOMEHKIaType. Pacu€Tel mpocreiiiieit
(bopMyITBI OPraHMYECKONW MOJICKYJIBI, ICXOIS1 U3 dJIEMEHTAapHOTO cocTaBa (B%).

Tema 4.2. CpolicTBa Coaep:xanue yueOHOro MaTepuaJia 10 JIP02

OpPraHUYeCKUX COCIUHCHUN JlekumaNel3.®u3nko-XxUMHIECKHE CBOMCTBA OPTAHWMYECKUX COSAMHEHUN OT/ICITBHBIX JIP04
KJ1acCOB (0COOEHHOCTH KJIacCU(UKAIINK U HOMEHKIIATYphl BHYTPHU KJlacca; JIPOS
TOMOJIOTUYECKHH psnl 1 o0mmas popmyia; nusomepus; Gu3NIeCcKre CBOMCTBRA,; 2 MP02
XUMHYECKHE CBOHCTBA; CIIOCOOBI MONYUeHH s ): MPO3
-npeeNbHbIE YIIIEBOAOPOALL. [OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX HCTOYHUKOB MPO5
TemIa B MPOMBIIIEHHOCTH U ObITy. CBOMCTBA MPHPOHBIX YTIIEBOIOPOIOB, MPO7




HaXOXIACHUC B IPUPOAC U IPUMCHCHUC aJIKaHOB;

~HCTIPCACIBbHBIC U aPOMATUYCCKUC YIJTICBOJOPOIBI. HOJII/IMepI/I?»aLII/ISI OTHUJICHA KaK
OCHOBHOC HaIlpaBJICHUEC €I'0 UCII0JIb30BaHMS. FOpCHI/Ie allCTHUJICHA KaK UCTOYHHKa
BBICOKOTCMIICPATYPHOTO IIJIAMCHU IJId CBAPKH U PE3KU MCTAJIJIOB.

JNemoncrpanuu. OTHOIIEHNE METaHa, 3TUIICHA, alleTHIIeHa U O€H30J1a K PacTBOpaM
NepMaHraHara Kajuus u OpoMHOH Bojzie

JleknuaNe1l4. Kucnopomoconepskamune coeinHeHus (CIUPTHI U IPOCTHIE 3(UpHI,
(eHOIIBI, aTbIETUIBI U KETOHBI, KAPOOHOBBIE KUCIOTHI i X IPOU3BOIHBIE).
[IpakTHYyeckoe MPUMEHEHUE STUIICHTIINKOIIS, TIIniepuHa, henomna. [Ipumenenne
dopmanpaeruna, aleTanbaeruaa, yKCyCHOH KUCIOTh. Mblia, KaK COJIM BBICIITHX
KapOOHOBBIX KHCIIOT. MOOIINE CBOHCTBA MBLJIA.

JemoncTpaumnu. KauecTBeHHbIE peaklIMM HA MHOTOATOMHBIE CIIUPTHI. KauecTBEeHHbIE

peakiuu Ha penon. OKuUcIeHUEe aabJAETUAOB U TIIOKO3bl B KUCIOTY C MTOMOIIBIO
ruapokcuaa menu(Il)

JlabopaTopHblie onbIThbl. CBOMCTBA YKCYCHOM KUCIIOTHI, OOIINE CO CBOMCTBaMU
MHHEPAIBbHBIX KHCIIOT. J[0Ka3aTeIbCTBO HEMPEAETBHOTO XapaKkTepa KUIAKOTO KHPA.

JlexknuaNel5. Azorcoaeprkaniue cCoeTMHeHNs (AMUHBI, AMUHOKHUCIIOTBI, OCJIKH).
BricokoMounekymsipHble COeMHEHHs] (CHHTETHYECKHE U OMOIOTMUECKU-aKTUBHBIE).
Momnowmep. [lonumep, cTpykTypHOE 3BeHO. [lonnmepusanus 3TuiaeHa Kak OCHOBHOE
HaIlpaBJIEHUE €TI0 UCIONIb30BaHuA. ['eHeTnuecKkas CBsI3b MEXKy KiIacCaMHu
OPraHUYECKUX COCTUHECHUM.

MP12
MP13
MP15
I1P601
I1P606
I1P608
I1P609
I1P610
I1P611
I1P612

JemoncTpanuu. [[BeTHbIE peakiiun OEIKOB

JlaGopaTopHble onbITHI. V3roToBIEHNE MIAPOCTEPHKHEBBIX U 00BEMHBIX MOJIEIEH
M30MEpHBIX aMUHOB. PacTBopeHune 6ekoB B Bojie U uX Koaryssinus. OOHapyKeHue
0enKa B KypHHOM sIi1ie ¥ MOJIOKE.

HpaKaneCKoe 3auaTueNe9.CsolicTBa OpTaHUYCCKUX COCI[I/IHCHI/Iﬁ OTACIBbHBIX
KJIaCCOB (TpI/IBI/IaJ'H)HaSI 1 MCXKAYHapoaHasd HOMCHKIIATypa, XUMHYCCKUC CBOﬁCTBa,

CIIOCOOBI HOJ'Iy‘-ICHI/Iﬂ)I MMpEaACIIbHBIC (aJ'IKaHBI u L[I/IKJ'IOaJ'IKaHBI), HCMIPCACIIbHLIC (aJ'IKCHBI,

AJIIKUHBI U JIKa/IMEHBl) U apOMAaTUYECKUE YTIIEBOJOPOIbI, CIUPTHI U (PEHObI,
KapOOHOBBIE KUCIOTHI M 3(UPBI, aIbIETUIBI K KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI,

BBICOKOMOJIEKYJISIPHbIE COeAMHEHUS. 3a/laHusl Ha COCTABJIEHNUE YPaBHEHUIN XUMUYECKUX

peaKum"I C Y4aCTUCM OPraHUYCCKUX BCUICCTB HA OCHOBAHNU HUX COCTaBa U CTPOCHUA.




IIpakTuyeckoe 3anaTue Nel0.CocraBienne cxeM peakiuii (B TOM YHCIIE 110
MPEAJIOKEHHBIM 1IETIOYKaM MPEBpAICHUH ), XapaKTePU3YIOIIUX XUMHUYECKHUE CBONCTBA

OpPTaHUYECKUX COCIMHEHUN OTAEIbHBIX KJIACCOB, CIIOCOOBI UX MOTYYCHHS U Ha3BaHHE 1
OPraHUYECKUX COCIMHEHMM 110 TPUBUAIBHOW WIIM MEXAYHAPOJIHON CUCTEMAaTHYECKOU
HOMEHKJIaType. Pelenne npakTuKo-OpueHTUPOBAHHBIX TEOPETUYECKUX 33aJaHUN Ha
CBOMCTBA OPraHUYECKUX COCAMHEHUN OTIEIbHBIX KJIACCOB.
IIpakTuyeckoe 3ansaTueNell. «IIpeBpaiienne opraHMueCKMX BEIIECTB MPU
HarpeBaHun» [lonydeHune sTuIeHa U U3y4eHHUE ero CBOUCTBY». MonennpoBanue 1
MOJIEKYJI 1 XUMUYECKUX IPEBPALLECHUN HAa IPUMEPE 3TAHA, STUJICHA, AlIETUIICHA U Jp.
Tema 4.3. Unentudukanus |Coaepxanue y4eGHOro MaTepuasia 8 JIPO1
OpraHM4CCKHUX BCIICCTB, UX Jlekuus Nel6.buoopranndeckue coennnenus. [Ipumenenne n Ouogoruueckas poib JIP02
3HAYCHUC U IIPUMCHCHHIC B yraeBo10B. OKUCIIEHHE YTIeBOI0B- HCTOUHUK SHEPTUU KUBBIX OpraHnu3MoB. Obnactu JIPO3
OBITOBOM 1 IPUMEHEHUs aMUHOKUCIIOT. [IpeBpaiienue 0enkoB nuiy B oprauusme. buongornueckue 2 MPO1
IPOU3BO/ICTBCHHON byukun 6enkoB. buonornueckue GpyHkuu xupoB. Poibs opranndyeckoil XUMHUH B MPO03
JIEATENLHOCTH YENIOBEKA pelIeHHH TIPO6IIEM TIHIEBOH 6E30TIaCHOCTH. MP04
Jlekuust Nel7.Ponb oprann4eckoil XUMHUH B PEIICHUH MPOOIIEM YHEPTeTHUECKON MPOS
0€30I1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/IaHMH HOBBIX MaTEpHAJIOB, HOBBIX MP07
MCTOYHUKOB SHEPIHH (AIbTEPHATUBHBIE UCTOYHUKY dHEprun). OnacHOCTh BO3AEUCTBUS 2 MP08
Ha JKUBbIE OPraHU3Mbl OPraHUYECKUX BELIECTB OTJENBHBIX KJIACcCOB (YIJIEBOIOPOIBI, MP13
CIUPTBHI, (PEHOIBI, XJTOPOOPTraHNYECKHE TPOU3BOIHBIE, AJIbJIETH bl U JIP.) CMBICI MP14
[OKa3aTelis MPeAeIbHO JOIyCTUMON KOHILIEHTpaluu T1P601
IIpakTnyeckoe 3ansaTHeNel2. «MneHTudukanus opraHMueCKUX COeTUHEHUI gggg;
OTJIENbHBIX KJIACCOB» (Ha MpUMeEpE albAErHI0B, KpaxMasa, YKCYyCHON KUCIOThI, OEIKOB
U T.II.) C MCIIOJIb30BaHUEM MX (PU3UKO-XUMHUECKUX CBOMCTB M XapaKTEPHBIX ggg} é
KauyeCTBEHHBIX peakuuid. JlenaTyparus O6enka npu HarpeBaHuu. LIBeTHbIE peakunu 2
6enkoB, Bo3HMKHOBEHNE aHATUTUYECKOTO CUTHAJIA ¢ TOYKHU 3PEHUS] XUMHUECKUX
IIPOLIECCOB MPY MPOTEKAaHNUYU KAaYECTBEHHOM PEAKIINH, TO3BOJISIOIIEH
UICHTU(PHUIMPOBATH NMPEATI0KEHHbIE OPraHNYECKHE BEIIECTBA.
Kountpoabnas padora Ne 3. («CTPpyKTypa M CBOiicTBa OPraHMYECKUX BEIECTB»». 2
Paspnen. 5. Kunernyeckne 1 TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
Tema 5.1. CropocTh Conepskanue ya4eGHOro MaTepuasia 4 JIP02
XUMHUYECKUX PEaKIUH. — JIP 03
XUMHUECKOE PABHOBECHE Jlexmus Nel8.CkopocTh peakiuu, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PaKTOPOB: MPUPOIBI 2 JIP 08
pearupyromux BeUeCTB, KOHLIEHTPALUU PearupyrolyX BEeIEeCTB, TEMIIEpaTyphl MPO1

(mpaBwiio Baut-I'odda), miomanmu peakiinoHHON MOBEpXHOCTH. TerioBbie 3G (HeKThI




XUMUYECKHUX PEaKIuid. DK30- U DJHAOTEPMHUUECKUE peakiuu. OOpaTUMOCTh pPEaKIIHii. MPO02
XUMHYECKOE PABHOBECHE U €T0 CMEIEHHE MOJI ICHCTBHEM PA3INYHbIX (PaKTOPOB MPO03
(KOHILIEHTpAaIMsI peareHTOB WK IPOAYKTOB PEaKINH, JaBIeHNUE, TeMIepaTypa) s MPO6
CO3J1aHUsl ONITUMAJIbHBIX YCIOBUN NIPOTEKAHUSI XUMHAUYECKUX ITporeccoB. [Ipunnyn Jle - MPO7
[[Tarense. KatanuzaTopsl 1 HHTUOUTOPHI. MPI11
IpakTnyeckoe 3ansitueNel3.PemieHue npakTUKO-OPUEHTUPOBAHHBIX 3aaHUNA HA MPI12
aHanu3 (aKTOPOB, BIMUAIONINX HA N3MEHEHHE CKOPOCTH XUMHUECKOHW PEaKIUH, B T. U. C MP15
MO3UIMI SKOJIOTHYECKH 11eJ1ecO00pa3HOro MOBeAEHUS B OBITY U TPYIOBOM 11P608
JESTEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS U OKPYKAIOUIEH MpUpOogHON 11P609
cpepbl.
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 33JaHUI HA IPUMEHEHue npuHuuna Jle-
[Tarenbe, AJ11 HAXOXKACHUS HAIIPABJICHUS CMEIICHHS] PABHOBECHUSI XMMUYECKOM peakuu
U aHau3 (PaKTOPOB, BIUSIOMINX HA CMEIICHHE XUMUIECKOTO PaBHOBECHSI.
Pa3znen 6. PacTtBopnl
Tema 6.1. Ilonstue o Conep:xanue yueOHOro MaTepuaJia JIPO1
pacTBopax Jlekuus Nel9.PactBopenue kak (HU3MKO - XuMU4eckuii rpouecc. PactBopsl. CriocoOsl JIPO2
[PUTOTOBIIEHUS pacTBOPOB. PacTBoprMocTs. MaccoBasi 10151 paCTBOPEHHOTO BEILIECTBA. JIPO3
Cwmpblca okazarens npeAesibHO JOMYCTUMON KOHUEHTPAIMU U €r0 UCIOJIb30BAaHUE B JIPO5
OLIEHKE 2KOJOrMYecKoi 6€30IacHOCTH. JIP06
[TpaBuia SKONOTHYECKHU 1ENecO00Pa3HOro NOBEAEHHS B OBITY M TPYJOBOIl IEATEILHOCTH MPO03
B LIEJISIX COXPAHEHUsI CBOETO 3J0POBbsS U OKPYKAIOUIEH NPUPOAHON CPEbL; OACHOCTh MP04
BO3/ICHCTBHS HA )KUBBIE OPraHU3MEI OIPEIEIEHHBIX BEIECTB. MP14
I1P607
I1P610
I1P611
Tema 6.2. NccienoBanue OcHoBHOeE coiep:KaHue JIPO3
CBOMCTB PacTBOPOB. IIpakTuyeckoe 3ansaTue Neld. «[Ipurotosnenue pactBoposy. IIpuroroieHue JIP04
pPacTBOPOB 3a/1aHHOI (MacCOBOM, %) KOHIIEHTPAINH (C TIPAKTHUKO-OPUEHTUPOBAHHBIMH JIPO8
BOIIPOCAMH), OTIpe/IeIeH e CPeibl BOJAHBIX PACTBOPOB. Perenyie MpakTHKO- MP02
OpPUEHTUPOBAHHBIX PACUETHBIX 33/IaHUN HA PACTBOPHI, UCIIOIB3YEMbIEC B OBITOBOM 1 MPO7
MIPOU3BOJICTBEHHON JESTEIbHOCTH YeJIOBEKa. 11P607
I1P609
ITPG10
I1P611

IIpodeccrnoHaNbHO-OPUEHTHPOBAHHOE COJePKAHNE (CONEPKAHUE MPUKJIATHOTO MOIYJIs1)




Paznen 7. Xumus B ObITY M IPOU3BOJACTBEHHOM 1eATEJILHOCTH YeJI0BeKa

12

Tema 7.1. Xumus B Obity 1 |Coepixanue y4eGHOr0 MaTepuasia JIPO1
[POM3BO/ICTBEHHON IIpakTnyeckoe 3ansaTuaNel5,16. Hoseiimune 1ocTrxeHns HayKd ¥ XUMHUYECKON JIP02
ACATCIIBHOCTH 4CJI0BCKA TEeXHOJIOTHH. POJIb XMMUM B 00€CIIeUeHNH YKOJIOTUIECKON, YHEPTeTUUECKON JIP04
6e3onacHocTh. [IpaBuia nmoucka U aHanu3a XUMUYECKON HH(DOPMAINK U3 Pa3IUIHBIX 4 MPO03

UCTOYHUKOB (Hay4yHas U y4eOHO-Hay4yHasl JUTepaTypa, CpeJICTBa MacCOBOM MP04

uH(popManuu, ceTh MurepHer). MPO5

MPO8

IpakTnyeckoe 3auaTuANe17,18. ITouck u aHanu3 KeWCOB O MPUMEHEHUH XUMHYECKHX MPO09

BEILIECTB M TEXHOJIOTUIl ¢ yuéToM Oynyiieil npodeccuoHallbHON AesTeNbHOCTH IO MP16

TEMaM: Ba)KHEHIINE CTPOUTENIbHBIE MATEPUaibl, KOHCTPYKIIMOHHBIE MATEPUAJIBL, 4 MP17

KpacKH, CTEKJIO, KEpaMUKa, MaTEpUabl )i MEKTPOHUKH, HAHOMATEpHaJlbl, MP18

TEKCTWIbHBIE BOJIOKHA, ICTOYHUKH SHEPI'MH, OPTAaHUYECKUE U MUHEPAIIbHBIE IP602

y100peHus, JIeKapCTBEHHbBIE BELIECTBA, OBITOBAsI XUMMSL. IIP606

I1P609

IpakTnyeckoe 3ansaTusa Nel9,20. 3aumra: [IpencraBnenne pe3ynbTaToB PEIICHHS 4 [IP611
KelicoB B (hopMe MUHU-JIOKJIaJIa C TIpe3eHTalue. [1P612

IIpoMe:xxyTouHas arrecranus: ¢ depeHpoBaHHbIN 3aUeT

Bcero

78




3. YCJIOBUA PEAJIMBAIINU ITPOT'PAMMBI YYEBHOT O ITPEJIMETA

3.1 MaTepuajibHO-TEXHHUYECKOE 00ecreueHue

Jlns peanuzany mporpaMmbl y4eOHOro mpeaMera MpeAyCMOTPEHO HAUYUE CISAYIOIIUX
CHeIHalIbHbIX TOMEIECHHI:

KaOouner xumumn:

CTOJIbl yUEHUYECKHE JIIsl KaOMHEeTa XUMUU C CAHTEXHUKOM 14 mT.,

CTYJbs 28 1IT.,

CTOJI IEMOHCTPALIMOHHBIN C NPUCTABKOM | miT.,

CTYJ JJis npenoaasBaTess 1 mr.,

BBITSDKHOM miKad 1 mT.,

HoyTtOyK Acer E1-531 lmr.,

npoekTop Proxima C3255 1 mir.,

sKkpaH 1 wr.,

3BYKOBbIE KOJIOHKU Microlab 2.0 solo4c 1 mit.,

METATUYECKHH mKad st XpaHSHUSI XUMUYECKOH MTOCY/IbI U PEaKTUBOB 2 IIIT,
MeTaJUTMYeCcKui ceid 2 mr,

JIOCKa MapKepHasi MeJoBasi KOMOMHUpOBaHHas 1 miT.,

Ha0Op XMMUYECKUX PEAKTHUBOB MO TPYIINaM XpaHEHUs, TUJAKTUIECKUE MTOCOOUSI.
I1O: 1. Windows 8.1

2. MS Office 2010 pro 3. FBreader (ceo6oanoe); 4. WinDJwiev (cBo6oaHO€)

Oo6opynoBanue jgadopaTopuu M padovyux MecT JIAaOOPATOPUM: MEH3YPKH, IMHUIETKU
KaIleJIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYTIbl, IPEAMETHbIE U TIOKPOBHbIE CTEKJIA, IUIAHIIETHI IS
KaleJbHBIX peakluii, (puibTpoBaibHas Oymara, IPOMBIBAJIKU, CTEKJISIHHbIE POOUPKU, PE3UHOBbBIE
npoOku, (poHapUKH, HAOOp PEaKTUBOB, CTEKJISHHbIE MaJOYKH, IITATHUBBI U1 NPOOUPOK; MEpPHBIE
LWIMHJIPBI, BOPOHKH CTEKJISIHHbIE, BOPOHKH JeNuTeNbHble nuauHapuieckue(50-100 mi), cTynku ¢
necTukoM, (happopoBble YalIKH, MUHIETHI, GUIBTPbI OyMaXKHbIE, BaTa, Mapisi, YacoBble CTEKIIA,
AIIEKTPOIUINTKHU, JaOOPATOPHbIE MITATUBbI, COUPTOBBIE TOPEIKH, COUYKH, TPUOOp ISl OJy4EHUs
ra3oB(MWJIM IpoOUpKa C ra300TBOJHON TPYOKOif), epKaTenu sl IPOOUPOK, CKISIHKU I XpaHEeHUs
pPEaKTHBOB, pa3AaTyHble JOTKH; Xxumudeckue ctakanpl(50,100 u 200 mur); mImarenu; MUHIETHI;
TUTEJbHBIE INUIIBI, CEKyHIOMepbI(TaiiMephl), MepHble mnpoOupku(Ha 10-20Mia) M MepHBIE
k051061(25,50,1001 200Mi) BoasiHas OaHsA(MIM TEPMOCTAT),, KOHUYECKHE KOJOBbI 1)1 TUTpoBaHus(50
u 100m11), MTHAMKATOpPHBIE MOJIOCKHM A onpezeneHus pH U cTannapTHas MHAMKATOpHAs IIKaa,
YHUBEpCaIbHBbIH MHAUKATOp, munetku Ha 1, 10,50 mu(umu mozarops! Ha 1,5 10mi), OropeTku st
TUTPOBaHUA, MeAULIMHCKUE mmpuibl Ha 100-150 M, naGopaTopHblen/WiIn aHAIUTUYECKUE BECHI,
pH meTpsl, cymminbHbIN MmKad, 1 Apyroe 1adbopaTopHoe 000pyAOBAHHUE.

3.2. YyeOHO-MeTOAHYECKOE o0ecneyeHue

Jlns  peanu3anMyd  OporpaMMbl - yueOHOro mpeamera OubOnuoreunsii ¢onx BBIY
YKOMIUIEKTOBAH IMEYaTHBIMU U 3JICKTPOHHBIMU U3IaHUSMHU.

OOyuaromyecss U3 YUClia UHBAINIOB U JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI
oOecrieyeHbl TeYaTHBIMM M (WJIM) 3JIEKTPOHHBIMU 00pa3oBaTEeNIbHBIMH pecypcaMu B (opmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 3]I0POBbSL.

3.2.1. OcHOBHBIE NeYaTHbIE U/WJIN JIEKTPOHHbIE U31aHUSA

1. Tabpuensu, O. C. Xumus. 10-i kmacc. bazoBerit yposens : yueOnuk / O. C. I'abpuernsiy,
HU. T'. Octpoymos, C. A. Crnaakos. — 7-e u3f., crep. - Mocksa : IIpocsemenue, 2025. - 129 c. —
ISBN 978-5-09-124953-8. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2202349.

2. T'abpuensn, O. C. Xumus. 11-it kmace. ba3oBerii ypoBens : yuebnuk / O. C. ['abpuensH,
U. T'. Octpoymos, C. A. Crnaakos. — 7-e u3f., crep. - Mocksa : IIpocemenue, 2025. - 131 c. —



ISBN 978-5-09-127052-5. - Tekcr : AIIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2220381

3. Audunorenoa, . B. Xwummus. bazoseiii ypoenb: 10—11 kmaccel : y4eOHHK a7
cpennero oomero oopazoanus / . B. Audpunorenona, A. B. badkos, B. A. [TonikoB. — 2-¢ u3.,
ucnp. u gon. — Mocksa : M3ngarensctBo Opaiit, 2026. — 290 c. — (OO6meoOpa3oBaTeabHbIN
nukin). — ISBN 978-5-534-16098-7. — Texkcr : snekrpoHHbIi // OOpa3oBaTenpHas miaTdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/589219

Kmoes, M. B. Oprannueckas XxuMus : ydyeOHoe T1ocoOWMe I CPEIHEro
npodeccuonansHoro oopazosanusi / M. B. KiroeB, M. I'. AGnymiaeB. — Mocksa : U3narenscTBo
IOpaiir, 2026. — 202 c. — (Ilpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-21080-4. —
Texct : onekrponHbli // OOpasoBarenbHas 1iargopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/588765

3.2.2. JlonoJIHUTEIbHbI€ HCTOYHUKH

1. Heopranudeckas xXumusi : Y4eOHHMK sl (DapMaleBTHYECKUX YHUBEPCUTETOB U
dakynereroB / O. B. Hecreposa, B. A. Ilonkos, A. B. badkos [u ap.] ; mox pen. B. A. Ilonkosa u
T. M. JlutBuHOBOM. - 2-¢ u3a. - Mocksa : Jlabopartopus 3Hanmii, 2024. - 369 c. - ISBN 978-5-
93208-780-0. - Tekcr : anektponusiit. - URL: https://znanium.ru/catalog/product/2191856

DJIeKTPOHHBIE PecypcChI
1. www. pvg. mk. ru (ommmmnuana «I[lokopu BopoObeBbI ropsi»).
2. www. hemi. wallst. ru (O6pa3oBaTeNnbHbII CAUT AJIs MIKOJbHUKOB «XUMHUS).
www.alhimikov.net (O6pa3zoBaTenbHBIN CalT ISl IIKOJILHUKOB).
www. chem. msu. su (31exkTpoHHas 6MOIMOTEKA IO XUMUH).
www.enauki.ru (MHTEepHET-U3IaHue U yauTeneil K ECTeCTBEeHHBIC HAYKNY ).
www. lseptember. ru (MeToaudeckas razera «llepBoe ceHTIOps»).
www. hvsh. ru (kypHas «XUMUS B IIKOJIE).
www.hij.ru (xypHan «XuMHS U KU3HBY).
www.chemistry-chemists.com (37€KTpOHHBIH XKypHAI «XHUMUKA H XHUMHS)
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4 KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O TIPEJMETA

KoHTpons 1 onienka copMHUPOBAHHOCTHU JINYHOCTHBIX, METAIPEAMETHBIX U TIPEAMETHBIX
PE3yNbTATOB OCYIIECTBIISIOTCA B COOTBETCTBUHU CO CIECAYIOUIMMU IIOKA3aTEIIAMMU:

Pe3yabTaTsl OcHOBHbBIE OKA3aTeJIU OLIEHKH pe3yJibTaTa
o0yueHmust (Mo Kaxa0My pe3yJsibTaTy, Ha KaKOM 3aHSATUHU MPOBEPSETCSA U YeEM
IIPOBEPSIETCS])
Tema \ OueHo4YHoe CpeCcTBO
JInuHoCTHBIE
JIPO1 Pazpenl. Tema 1.2 YcTHBII opoc, cobeceoBaHne

Pa3nen 3. Tema 3.1 TectupoBanue
Pasnen 4. Tema 4.1, 4.3 Pemenwne ketica
Paznen 6. Tema 6.1 Harmmucanwue pedepara
Paznen 7. Tema 7.1 BrinonHeHue npaktuyeckoil padboTsl

Pemenne 3anau
Pemenrie KOHTPOIbHON PabOThI

JIP02 Paznenl. Tema 1.1 YcTHBIHM onpoc, coOeceIoBaHKe
Paznen 2. Tema 2.1 TectupoBanue
Pazgen3. Tema 3.1, 3.2 Pemrenue xeiica
Paznen 4. Tema 4.2, 4.3 Hanucanue pedepara
Paznen 5. Tema 5.1 BrlmotHeHHE TPaKTHYECKON paboThI
Paznen 6. Tema 6.1 Pemenue 3amau
Paznen7. Tema 7.1 Pemenne KOHTPOJILHON PabOTHI
JIPO3 Pazgen 2. Tema 2.1, 2.2 YcTHBIH onpoc, coOeceIoBaHKe
Pa3znen 3. Tema 3.2, 3.3 TectupoBanue
Pazgen 4. Tema 4.1,4.3 Pemntenue keiica
Paznen 6. Tema 6.1, 6.2 Harnucanne pedepara

Beinonnenue npaktTuyeckoi paboThl
Pentenue 3amau
Perienue KOHTPOJIBHON paboOTHI

JIP0O4 Pazgen 1. Tema 1.1, 1.2 VYcrHbIl onpoc, cobeceoBaHne
Paznen 2. Tema 2.1, 2.2 TectupoBanue
Paznen 3. Tema 3.2 Pemenue keiica
Pasznen 4. Tema 4.2 Hanucanue pedepata
Paznen 6. Tema 6.2 BrimonHenue npaktuyeckoil paboTsl
Paznen 7. Tema 7.1 Pemenue 3anau
Pemenrie KOHTPOILHON PabOTHI
JIPOS Pa3znen 4. Tema 4.2 YcTHBIM onpoc, cobeceoBaHne
Paznen 6. Tema 6.1 TecTtupoBanue

BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau

JIPO6 Paznen 6. Tema 6.1 YcTHBI onpoc, cobece1oBaHme
TectupoBanue

BrimonHenue npaktudyeckoil paboTsl
Pemenue 3anau

Pemenrie KOHTPOILHON PabOTHI

JIPO7 Pazpnen 3. Tema 3.3 YcTHBIN onpoc, codeceioBaHne
Pa3nen 4. Tema 4.1 TectupoBanue
BrimonHenmne npaktudeckoil paboTsl




Penrenue 3anau

JIPOS Pa3nen 2. Tema 2.2 YcTHBIH onpoc, cobece1oBaHue
Pa3znen 3. Tema 3.1, 3.2 TectupoBanue
Pa3nen 6. Tema6.2 Penrenue xeiica
Hanucanue pedepara
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI
MeranpeameTHble
MPO1 Pazgen 3. Tema 3.1, 3.3 YcTHBIH onpoc, cobece1oBaHme
Pasznen 4. Tema 4.3 TectupoBanue
Paznen 5. Tema 5.1 BrlmmotHeHHE PaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI
MPO2 Paznen 2. Tema 2.2 YcTHBII ompoc, cobeceioBaHNe
Pa3nen 4. Temad.2 TectupoBanue
Paznen 5. Tema 5.1 Pemenue keiica
Paznen 6. Tema 6.2 Harmmucanwme pedepara
BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3agau
Perrenne KOHTPOIBHOM PabOTHI
MPO3 Pasnen 1. Tema 1.1 YcTHBIH onpoc, cobeceIoBaHKe
Pa3nen 3. Tema 3.2, 3.3 TectupoBanue
Paznen 4. Tema 4.1,4.2,4.3 Pemenne ketica
Paznen 5. Tema 5.1 BrinonHenue npaktuyeckoil paboTsl
Pa3nen 6. Tema 6.1 Pentenue 3amau
Pasnen 7. Tema 7.1 Pemennie KOHTPOILHON PabOTHI
MP04 Pazpen 1. Tema 1.2 YcTHBIN onpoc, codeceioBaHue
Pasnen 2. Tema 2.1 TectupoBanue
Paznen 3. Tema 3.1 Pemntenue keiica
Paznen 4. Tema 4.3 Harnucanne pedepara
Pasnen 6. Tema 6.1 Beinonnenue npaktTuyeckoi paboThl
Paznen 7. Tema 7.1 Pemenne 3amau
Penienne KOHTPOJIbHOM paboOTHI
MPO5 Pazgen 2. Tema 2.1 VYcrHbIl onpoc, codeceoBaHue
Pazgen 4. Tema 4.2,4.3 TectupoBanue
Paznen 7. Tema 7.1 Harmucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
Perienue KOHTPOJIbHOM pabOTHI
MPO6 Pazpgen 1. Temal.2 VYcTHbIi onpoc, cobeceoBaHne
Pazpnen 3. Tema 3.2 TecTtupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Harmmucanme pedepara
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
Perienne KOHTPOJIbHOM pabOTHI
MPO7 Paznen 3. Tema 3.2 YcTHBI onpoc, cobece1oBaHme
Pazngen 4. Tema 4.2,4.3 TectupoBanue
Paznen 5. Tema 5.1 Pemenne xefica
Pa3nen 6. Tema 6.2 Hanwucanue pedepata




BrlimotHeHNE MPaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI

MPOS Paznen 4. Tema 4.3 YcTHBII onpoc, cobeceoBaHme
Pa3nen 7. Tema 7.1 TectupoBanue
Hanucanue pedepara
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI
MPO09 Pazpnen 2. Tema 2.2 YcTHBII onpoc, cobeceoBaHne
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 7. Tema 7.1 Hanucanwue pedepara
BrlmmotHeHHE TPaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PaOOTHI
MP10 Paznen 2. Tema 2.2 YcTHBII ompoc, codeceioBaHNe
TectupoBanue
BrinonHenue npaktuyeckoil paboTsl
Pemenne 3anau
MP11 Pazpen 1. Tema 1.2 YcTHBII ompoc, cobecei0BaHNe
Pa3nen 2. Tema 2.2 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 5. Tema 5.1 Harnmucanwme pedepara
BrinonHenue npaktuyeckoil padboTsl
Pemenne 3anau
MP12 Paznen 2. Tema 2.1 VYcrHbIl onpoc, codeceioBaHue
Pa3nen 3. Tema 3.1 TectupoBanue
Pazgen 4. Tema 4.2 Pemienue kerica
Pasznen 5. Tema 5.1 Hanucanue pedepata
Pasnen 7. Tema 7.1 BrimonHenue npaktuyeckoil paboTsl
Pemenue 3anau
MP13 Pazpgen 3. Tema3.1 VYcrHbIl onpoc, cobeceoBaHne
Pasnen 4. Tema 4.1,4.2,4.3 Beinonnenue npaktTuyeckoi paboThl
Pentenue 3amau
MP14 Pasnen 4. Tema 4.1, 4.3 VYcrHbIl onpoc, cobeceoBaHne
Paznen 6. Tema 6.1 TectupoBanue
Pemenue keica
Harmucanne pedepara
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
MP15 Paznen 4. Tema 4.2 YcTHBI onpoc, cobece1oBaHme
Paznen 5. Tema 5.1 TectupoBanue
Pemenue keiica
BrimonHeHune npaktudeckoii paboTsl
Penrenue 3anau
MP16 Pazpen 7. Tema 7.1 YcTHBIN onpoc, cobeceioBaHue
TecTtupoBanue
Hanucanue pedepara
BrimonHenue npaktudyeckoil paboTsl
MP17 Paznen 7. Tema 7.1 YcTHBI onpoc, cobece1oBaHme

TectupoBanue




Harmmucanme pedepara
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau

MP18 Paznen 7. Tema 7.1 YcTHBII opoc, cobeceoBaHme
TectupoBanue
Beinonnenue npakTuyeckon paboThl
Penrenue 3anau
[IpenmertHbie
[1P601 Paznen 3. Tema 3.1 YcTHBII opoc, cobeceoBaHne
Pazgen 4. Tema 4.2,4.3 TectupoBanue
Pemenue keiica
Hanucanue pedepara
Beimonnenue npakTuyeckon paboThl
Pemenne 3anau
[1P602 Paznen 1. Tema 1.1 YcTHBII ompoc, cobeceioBaHNe
Pa3nen 3. Tema 3.1 TectupoBanue
Paznen 4. Tema 4.1 Pemenue keiica
Paznen 7. Tema 7.1 Harmmucanwme pedepara
BrinonHeHue npaktuyeckoil padboTsl
Pemenne 3agau
Penienrie KOHTPOILHON PabOTHI
I1P603 Pasnen 1. Tema 1.2 YcTHBIH onpoc, cobeceIoBaHKe
Pa3znen 3. Tema 3.1, 3.2 TectupoBanue
Pa3nen 4. Tema 4.1 Pemrenue xeiica
Hanucanue pedepara
Brimonnenue npaktudeckoil paboTsl
Pentenue 3amau
[1P604 Pazpen 3. Tema 3.1, 3.2 YcTHBIN onpoc, codeceioBaHue
Pasnen 4. Tema 4.1 TectupoBanue
BrimonHenue npaktudeckoii paboTsl
Pentenue 3amau
I1P605 Pazgen 2. Tema 2.1 VYcrHbIl onpoc, cobeceoBaHue
Pa3nen 3. Tema 3.3 TectupoBanue
BrimonHenue npaktuyeckoil paboTsl
Pentenue 3amau
ITP606 Pazgen 2. Tema 2.1 VYcrHbIl onpoc, cobeceoBaHue
Pa3znen 3. Tema 3.2 TectupoBanue
Pazgen 4. Tema 4.2 Pemienue kerica
Pasznen 7. Tema 70l Hanucanue pedepata
BrimonHenue npaktudeckoil paboTsl
Pemenue 3anau
I1P607 Paznen 2. Tema 2.1 YcTHBI onpoc, cobece1oBaHme
Pa3znen 4. Tema 4.3 TectupoBanue
Paznen 6. Tema 6.1, 6.2 Pemenue xeiica
Hanucanue pedepara
BrimonHenue npaktudeckoil paboTsl
Pemenue 3anau
ITP608 Paznen 2. Tema 2.2 YcTHBI onpoc, cobecenoBaHme
Pa3znen 3. Tema 3.3 TectupoBanue
Paznen 4. Tema 4.2 Pemenne xefica
Pasznen 5. Tema 5.1 Hanwucanue pedepata




BrlimotHeHNE MPaKTHYECKON paboThI
Pemenue 3anau
Pemenre KOHTPOJILHON PabOTHI

I1P609 Pazpen 1. Tema 1.1 YcTHBII opoc, cobeceoBaHme
Pa3nen 2. Tema 2.2 TectupoBanue
Paznen 3. Tema 3.1, 3.2, 3.3 Pemenune kerica
Paznen 4. Tema 4.2, 4.3 Harmmucanwme pedepara
Paznen 5. Tema 5.1 Beimonnenue npakTuyeckon paboThl
Pa3nen 6. Tema 6.2 Penrenue 3anau
Pasznen 7. Tema 7.1 Perienne KOHTPOJIBbHOM pabOTHI
[1P610 Pa3nen 2. Tema 2.1 YcTHBIH onpoc, cobece1oBaHue
Paznen 4. Tema 4.2 TectupoBanue
Pazgen 6. Tema 6.1, 6.2 Penrenue xeiica

Hanucanue pedepara
BrlmmotHeHNE PaKTHYECKON paboThI
Pemenne 3anau

[1P611 Pazgen 6. Tema 6.1, 6.2 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 7. Tema 7.1 TectupoBanue

Pemenue keiica

Hanucanue pedepara

BrlmmotHeHHE TPaKTHYECKON paboThI
Pemenune 3amaq

I1P612 Paznen 4. Tema 4.1, 4.2, 4.3 YcTHBIH onpoc, coOeceIoBaHKe
Paznen 7. Tema 7.1 TectupoBanue

Pemenue kelica

Hanucanue pedepara

BrlimonnHeHHE TPaKTHYECKON pabOThI
Pentenue 3amau

Jlis OlEHKH [OCTHKEHHUS 3alUIaHMPOBAHHBIX pPE3yNbTaTOB OOYYEHHUs MO MpeaMeTy
pa3paboTad (pOH]I OLIEHOYHBIX CPEJCTB JJIS MPOBEACHHS TEKYIIEr0 KOHTPOJS U MPOMEKYTOUHOM
aTTecTallid, KOTOpbIe pujarawTcs K paboyeil mporpaMMe mpeaMera.



MHMHOBPHAYKHU POCCHUHN
BJIIAJMBOCTOKCKHNHU I'OCYJAPCTBEHHbBIM YHUBEPCUTET

®OHA ONEHOYHBIX CPEJACTB

JUTs1 TPOBEJICHUS TEKYIIIETO KOHTPOJIA U MPOMEKYTOUYHOU aTTECTALUU
o y4eOHOMY MPEIMETY

OOI1.12 XUMUA

IpOrpaMMBbl IOJATOTOBKH CHEIUATUCTOB CPEAHETO 3BEHA
11.02.17. Pa3zpaboTKa 3JIEKTPOHHBIX YCTPOUCTB U CUCTEM.

dopma o0yyeHHs: OuHas

BJIAJJMBOCTOK 2026



1. O0uIne cBeeHUs

@onn onenounsix cpeactB (mamee — POC) mpenHasHadeH Al KOHTPOJIS U OLCHKH
00pa3oBaTeNbHBIX JOCTHKEHH, OOydarommxcsi 1o mnporpamme ydeOHoro mpenmera OOIL12

«XUMU»

@®OC BriIoyarOT B ceOs KOHTPOJIbHBIE MaTEpUANbl Ui MPOBEACHUS TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M ITPOMEKYTOUHON aTTECTAIMH 0 IPEAMETY, KOTOpasi MpOBOAUTCA B (popMme pyrue
dbopmel TuddepeHITMpoBaHHOTO 3aUeTa.

2. Ilnanupyembie pe3yjbTaTbl 00yYeHUSI IO NpeAMeETYy, o0ecrevYuBaroLIue
pe3yJabTaThl 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMBbI
Ko pesynsrata HaumenoBaHue pe3ynbraTa 00ydeHHs
o0y4eHus
JINYHOCTHBbIE
JIPO1 c(OPMHPOBAHHOCTH UYBCTBA TOPJIOCTH M YBAXKEHUS K HICTOPUH U JTOCTHKEHUAM
OTE€YECTBEHHON XMMHUUYECKOM HAYKU; XMMHUECKH I'PAaMOTHOE IIOBEJCHUE B
npoeCCHOHATTLHOMN IEATEILHOCTH U B OBITY IIPU OOpAIIEHUH ¢ XUMUYECKUMU
BELECTBAMM, MaTEpUATIaMH U IIPOLIECCaMuU
JIP02 TOTOBHOCTB K IIPOIOJDKEHHUIO 0Opa30BaHMUs U MOBBIICHUS KBATH(DUKALINH B
n30paHHON MPOQecCHOHANBHOM eSTETbHOCTH U OObEKTUBHOE OCO3HAHHUE POJIU
XUMHUECKUX KOMIIETEHLIUN B 7TOM
JIPO3 CTIIOCOOHOCTH MCIONIb30BATh JOCTIKEHHS COBPEMEHHON XUMHUECKOW HAYKU U
XMMUYECKUX TEXHOJIOTUM /7S TOBBILIEHNs COOCTBEHHOIO HHTEIUIEKTYaJlbHOIO
pa3BUTH B BEIOPAHHOM MPO(GECCHOHATLHON IEATEIbHOCTH
JP04 TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO H CAMOOOPa30BaHUIO HA IPOTSHKCHUN
BCEU KU3HU
JIPOS c(OPMHPOBAHHOCTH IKOJOTHUECKON KYJIbTYPHI, TOHUMAHUE BIUSHUS COIIMATBHO-
HPKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLIMATILHOU CPEIbI,
OCO3HaHHUE TN00aIbHOI0 XapaKkTepa 3KOJIOTHYECKUX MpobiieM
JIP06 HENpUATHE JEUCTBUN, TPUHOCSIINX BPE OKpYKAIOLIEH cpeie
JIPO7 COBEPILIECHCTBOBAHUE SI3BIKOBOM M YUTATENIBCKOM KYJIBTYpPHI KaK CpPEJICTBA
B3alMOJCHCTBUSA MEKIY JIOJbMH U ITO3HAHUSA MUPa
JIP08 OCO3HAHME EHHOCTH HAYYHOU JIEATEIIbHOCTH, TOTOBHOCTh OCYILECTBIISTh
[IPOEKTHYIO U MCCIIEN0BATENbCKYIO IE€ATENbHOCTh MHANBUYaJIbHO U B TPYIIIE
MeTanpeIMeTHbIe
MPO1 YMEHHUE CaMOCTOSITEIbHO (OPMYJIMPOBATh U aKTyaIU3UpPOBaTh MIpobIeMy,
[paccMaTpuBaTh €€ BCECTOPOHHE, ONIPENEIATh LEIU ACSITEIBHOCTH, 33/1aBaTh
MapaMeTpsl U KPUTEPUU UX JOCTUKEHHSI, BHOCUTh KOPPEKTHUBBI B ACSTEIBLHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJIIM, OLICHUBATh PUCKHU MOCIEICTBUN
NIESTEIEHOCTH
MPO02 BJIAJIETh HABBIKAMH YIEOHO-UCCIIE0BATEIILCKOM M TIPOEKTHON e TEITLHOCTH,
HaBBIKAMU pa3perieHust npoodiiem
MPO03 CIOCOOHOCTh M TOTOBHOCTb K CAMOCTOSITEIbHOMY ITOMCKY METO/I0B PEIIeHUS
MPaKTUYECKUX 3a]]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS
MP04 BJIAJIETh BUJIAMU JIESITETbHOCTH T10 MOJIYYEHUIO HOBOTO 3HAHUSA, €TO
WHTEpIpEeTalny, IPeoOpa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHbIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YU€OHBIX M COIMAIBHBIX TPOEKTOB
MPOS YMEHHUE NEePEHOCUTH 3HAHUS B TO3HABATEIBbHYIO U IPAKTUYECKYIO 00JIACTH
YKU3HEIESTeIbHOCTH; MHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX o0sacTeit
MPO06 BJIAJIETh HAYYHBIM TUIIOM MBILUIEHUS, BIa1€Th HAYYHOU TEPMUHOJIOTHEN,




KIIIOUCBbIMH ITOHATHAMNU U MECTOAaMU

MPO07

BbIJIBUI'aTh HOBBIC UJICH, IIpEAJIaraTb OpUIrniHaJIbHBIC MOAXO0AbI U PCIICHUSA

MPO08

BJIaJICTh HaBBIKAMH MOJyYeHUs WH(POPMALIMU U3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOATENIBHO OCYILIECTBIIATD [TOUCK, aHAIU3, CUCTEMATU3ALUI0 U
WHTEePIpPETANi0 HHPOPMALIUU PA3ITMYHBIX BUIOB U ()OPM NIPEICTaBICHUS

MP09

BJIAZICTH pa3JIMUHBIMU criocobamu 06H_[CHI/I$I n BSaI/IMOI[ef/'ICTBI/ISI,
APTYMCHTUPOBAHHO BECTHU JUAJIOI', YMETh CMATYaTh KOH(bJ'II/IKTHBIe CUTyalluu,
pa3BépHYTO " JIOTUYHO HU3JIaraTb CBOIO TOYKY 3pCHHA C UCITIOJIb30BAHUCM
A3BIKOBBLIX CPCACTB

MP10

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIANBUIYTbHON
paboThI

MP11

BbIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yu€TOM 00IUX
WHTEPECOB, U BO3MOKHOCTEH Ka)K10I0 WICHA KOJIJIEKTUBA, IPUHUMATH LIEIIN
COBMECTHOH I€ATEIbHOCTH, OPraHU30BbIBaTh U KOOPJUHUPOBATh NECUCTBHUSA 110 €€
JOCTHKEHHIO: COCTABJIATH IUIAH JIEHCTBUM, paCIpelesaTh POJIU ¢ y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJaTh Pe3y/bTaTbl COBMECTHOM pabOTHI

MP12

OLICHUBATh KAYECTBO CBOETO BKJIA/Ia U KaXKIOT0 yUYaCTHHUKA KOMaH/IbI B OOIINA
pe3yibTaT Mo pa3padOTaHHBIM KPUTEPHUSIM, OCYIIECTBISATH MO3UTUBHOE
CTPATErnYeCKOe IMOBEACHUE B PA3JIMYHBIX CUTYaLUAX, IPOSIBIATH TBOPUECTBO U
BOOOpaXkeHue, ObITh UHUIIMATUBHBIM

MP13

CaMOCTOSITENILHO OCYIECTBIIATH MIO3HABATEIBHYIO ESTEIILHOCTD, BBISIBISThH
MPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 33/Ia4H B 00pa30BaTEIIbHON
NEesTeNbHOCTH U KU3HEHHBIX CUTYAIUSIX, CAMOCTOSITENILHO COCTABIIATH IJIaH
pereHust MpoOJIeMBbI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEeANOYTeHUN

MP14

CIocoOCTBOBATh (POPMUPOBAHUS U MIPOSBICHUS IIUPOKOH IPYIULIUH B Pa3HbIX
o0acTsax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIN
YPOBEHD

MP15

YMCHHC JaBaThb OLICHKY HOBBIM CUTYallUAM, BHOCUTH KOPPCKTUBELI B
ACATCIIBHOCTD, OLICHUBATE COOTBECTCTBUEC PE3YJILTATOB LCIISAM

MP16

CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIIBHOE COCTOSIHUE, BUAETh HAllpaBJICHUS
pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON C(epbl, OBITh YBEPEHHBIM B ce0e

MP17

CIIOCOOHOCTH MOHUMATh 3MOILMOHAIILHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €r0 IIPH
OCYILECTBICHUH KOMMYHHUKAIH, CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO

MP18

CIOCOOHOCTh MPUHUMATH ce0sl, TOHUMAasi CBOM HEJJOCTaTKH U JOCTOMHCTBA,
[IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JIFOJEH IIPU aHAIU3€ PE3YJIBTATOB
NesITebHOCTH, IIPU3HABATh CBOE MIPABO M MIPABO JPYTHX JIIOJEH Ha OIIMOKH,
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULMH JIPYrOro YeloBeKa

NpeAMETHDbIC

11P601

c(hOpMHUPOBAHHOCTH MPEACTABIECHUI: O XUMHUECKON COCTABIISIOIICH
eCTeCTBeHHOHaYQHOﬁ KapTUHBI MHpa, POJIM XUMHU B IMTIO3HAHUN SIBJIEHUN
MPUPOABI, B JOPMUPOBAHUU MBIIUICHUS U KYyJIbTYPhI TJUYHOCTH, €€
(GyHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOIUMOM JUIsl pelIeHUs TPAKTHYECKUX
3a/1a4 U HKOJIOTHYECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U
MPUPOIHON cpese

11P602

BJIa/ICHUE CUCTEMON XMMHUUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
OCHOBOTOJIararolue MOHATUA(XUMUYECKUIN 2JIEMEHT, aTOM, JIEKTPOHHAs
o0oJouka aroma, s-, -, -d-dJIEKTPOHHBIE OPOUTAI ATOMOB, HMOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIDHASL Macca, MOJISIPHBIA 00BEM, YITIEPOIHBIN CKEJeT,




(GyHKIIMOHATIBHAS TPYIINA, PaAUKal, H30MEpHsl, TOMOJIOTUYECKUHN Psill, TOMOJIOTH,
YTIEBOIOPOIBI, KHCIOPOA- U a30TCOJAEPIKAIINE COSTUHEHHUS, OMOIOTHUECKU
aKTUBHBIE BellecTBa(yIJIeBOIbL, )KUPBI, OEITKH), MOHOMED, TIOJTUMED,
CTPYKTYPHOE 3B€HO, BBLICOKOMOJIEKYJISIPHBIE COSAMHEHUS, KPUCTAIINYECKAS
peléTKa, TUIBl XUMHUECKUX peaKklni (OKHCIUTENBHO ~-BOCCTAHOBUTEIBHBIE,
HK30- U SHIOTEPMUYECKHE , PEaKIIMA HOHHOTO 00MEHA), pacTBOP, JIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTOPOIUTHYECKAs JUCCOLUAIUS, OKUCITUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKON PEaKIIMU XUMUYECKOE PaBHOBECHE),
TEOpUHU U 3aKOHBI(TECOPUS XUMUYECKOTO CTPOCHHUS OpPraHMYeCKHUX BeliecTB A, M,
byTtiepoBa, Teopust 31EKTPOIUTHUECKON TUCCOLUALINU, TIEPUOIUUECKUI 3aKOH
J1.11. Mennenees, 3aK0OH COXpaHEHUSI MACChI ), 3aKOHOMEPHOCTH, CUMBOJTMYCCKHUI
SI3BIK XUMUH, (PAKTOIOTUIECKUE CBEICHHUS O CBOMCTBAX, COCTABE, OMyUCHUS U
0€301acHOM HCIIOIb30BAaHUH BaKHEHIINX HEOPTaHUYECKUX U OPTraHUYECKUX
BEILIECTB B OBITY U MPAKTHUUYECKOM JIEATETbHOCTH YEJIOBEKA

11P603

YMCHHC BBIABJIATH XaPAKTCPHBIC IIPU3HAKH U B3aUMOCBA3b N3YUCHHBIX HOHHTHﬁ,
MMPUMCHATH COOTBCTCTBYIOIIUC ITOHATHUA ITPHU OITMCAHHUU CTPOCHUS U CBOICTB
HCOPIraHUYCCKUX U OPraHNYCCKHUX BCIICCTB U UX HpeBpaIlIeHHfI; BBISBJIATH
B3aMMOCBSI3b XMMHUUCCKUX 3HAHUM C MOHATHUIMH U NpEACTABICHUAMU APYTUX
C€CTCCTBCHHOHAYYHbIX IPCAMCTOB

11P004

YMEHUE UCI0JIb30BAaTh HAMMEHOBAHUSI XUMHUECKUX COCIUHEHUIN
MEKTYHAPOAHOTO COK3a TEOPETUYECKON U IPUKIIATHOW XMMHUH U TPUBUAIIbHBIC
Ha3BaHMsI BAXKHEHIINX BEIECTB(ITHIICH, alleTUIICH, TIUIepUH, PEeHOM,
dbopmanbaerua, yKCycHas KUa0Ta, TIIMIIH, yrapHbIi Ta3, yIACKUCIBIN Ta3,
aMMHaK, raiéHHas U3BECTh, HEeraléHHas U3BECTh, MUThEBAsl CO/IA U APYTHUX),
COCTABIIATH (POPMYIIBI HEOTAHMYECKUX U OPTaHHMYECKUX BEIIECTB, YPABHEHHS
XUMHUYECKHUX PEAKIHid, 00BSICHATH UX CMBICT; IOATBEPKIATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIUMU 3KCIIEPUMEHTAMU U
3aIUCSAMU YPaBHEHUHN peakuui

11P605

YMEHHE YCTaHABIMBATh MPUHA/IEKHOCTh U3YYCHHBIX HEOPTaHUYECKUX U
OpPTaHUYECKUX BEIIECTB K OMPECIIEHHBIM KJIacCaM M TPYIIIaM COSAMHCHHIMA
XapaKTepU30BaTh UX COCTAB U BAYKHEHIIINE CBOWCTBA; OMPEIENATh BUIBI
XUMUYECKUX CBSA3eH (KOBaJICHTHAs, HOHHAsI, METAJTHYECKas, BOAOPOIHA)),
TUTIBI KPUCTAITHYECKUX PEIIETOK BEIIECTB; KIACCU(PUIIMPOBATH XUMUUYECKHE
peakuu

11P606

BJIAJICHUE OCHOBHBIMH METOJAMHU HAYYHOI'O [TO3HAHUS BELIECTB U XUMUYECKUX
sIBJICHUH (HaOJI0/IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOICIIUPOBAHNE)

11P607

YMEHHE ITPOBOJUTH PACcUEThI 10 XUMUYECKUM (OopMyJiaM U YpaBHEHUSIM
XUMHUYECKHX PEaKIHil ¢ UCTI0Ib30BaHNEM (PU3NYECKUX BETUYHMH,
XapaKTEepU3YIOIINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMUECTBA BEILIECTBA; UCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKHUE 3HAHUSA VIS IPUHSITHS PEIIEHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalUsX, CBSI3aHHBIX C BEHIECTBAMM U UX IPUMEHEHUEM

I1P608

YMEHHE IIAaHUPOBATh U BBINIOJIHATh XUMUYECKUI 3KCIIEPUMEHT (TIpEBpaILEHUs
OpPraHMYECKUX BEILECTB IIPU HaIrPEBAaHUU, MIOJIYUEHHE STUICHA U U3yUYEHUE €TO
CBOMCTB, KAUECTBEHHBIC PEAKLINH HA aJbJAECTH/IbI, KPAXMaJl, YKCYCHYIO KUCJIIOTY;
neHaTypanus OeJIKOB PH HarpeBaHHUM, IIBETHBIE PEaKLIUU OEIKOB; MPOBOIUTH
peaKkiuyu HOHHOTO OOMeHa, OIPEJENATh CPely BOJHBIX PACTBOPOB, KaUECTBEHHbIE
peakiu Ha cynb¢aT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH AMMOHHS;
pelaTh SKCIepUMeHTalbHbIe 3a7aun 1o TeMaM «Metamsl» U « Hemeranisi») B
COOTBETCTBHUH C MPABUIIAMU TEXHUKH 0€30MaCHOCTH MPH 00palleHuH ,

BEIIECTBAMH M JIA0OPATOPHBIM 000PYIOBAHUEM; MIPEICTABIISATh PE3YIbTAThI




XMMHUYECKOT0 SKCIIEpUMEHTa B hopMe 3aluCH YpaBHEHHUI COOTBETCTBYIOIINX
peakiuii 1 GopMyTUPOBATH BBHIBOJBI HA OCHOBE 3THX PE3yIbTaTOB

11P609

YMEHHUE aHAIM3UPOBATH XUMUYECKYIO HH(OPMAITHIO, ITOJTy4aeMyl0 U3 pa3HbIX
MCTOYHUKOB (CpeACTB MaccoBoM nHpopmanuu, ceTb IHTepHET u Apyrue)

11P610

yMEHHUE COOII0AATh MPaBUIa YIKOJIOTHYECKH 1IeTIECO00Pa3HOT0 MOBEACHUS B OBITY
U TPYJOBOM JEITEILHOCTH B IIEJISIX COXPAHEHUS CBOETO 370POBbS U
OKpY>KalOILEH CPeibl; YYUTHIBATH OMIACHOCTh BO3ACHCTBHS HA KUBBIE OPraHU3MBbI
OmpeIeNIEHHBIX BELIECTB, IIOHUMAsi CMBICIT ITOKa3aTelsl HPeIelIbHOM JOMyCTHMON

KOHLCHTpalun

I1Po11

YMCHHC NPUMCHATDH 3HAHUA 00 OCHOBHBIX OOCTYIIHBIX MCTOAAaX IMMO3HAHUA
BCIICCTB U XUMHNYCCKHUX SIBIICHHUI JIA 06yqa101u1/1x051 C OIrpaHUYCHHBIMHA
BO3MOXXHOCTSAMHU 3J0POBbs

11Po12

YMEHHE UCII0Ib30BaTh pelbeHO TOUCUHYIO cUcTeMy oO0o3HadyeHu JI. bpaiins
VTS 3aITACH XUMHYECKHUX (POPMYIT JITIS CIICTIBIX U CIIA0OBHISAIINX 00YJarOIIUXCS

3. CooTBeTCTBHE OIICHOYHBIX CPEACTB KOHTPOJIMPYEMBIM pe3yjibTaTamM

00y4eHus1

3.1 CpeIlCTBa, NMPUMCEHACMBIC 1JISI OLICHKH YPOBHSA TeOpeTquCKOﬁ noaAroTOBKH

Kpatkoe
HAaUMCHOBAHUE
pazzaena (Momyns) /
TEMBI ITpeIMeTa

Kon
pe3ynbrara
oOyueHus

[Tokazarens oBnajeHUs
pe3yiabTaTaMu 00y4eHUs

HaumeHoBaHue OLIECHOYHOTO
CpeacTBa U NpCACTAaBJICHUC €TO B
DOC

Texymmit
KOHTPOJIb

[Ipomexxyrounas
aTTecTanus

Paznen 1. OCHOBBI CTpOCHUS BEIIECTBA

Tema 1.1. Ctpoenue
ATOMOB XUMHYECKHUX
AJIIEMEHTOB U
pupoa
XUMUYECKOU CBS3U

JIP02

CriocoGHOCTh 0CO3HABATh
CBOM KOHCTUTYIHMOHHBIC
npaBa ¥ 00s13aHHOCTH,
YBa)KEHHE 3aKOHA U
MIPaBOMOPSIJIKA B
nH(OPMaLMOHHOM cdepe

JIP0O4

CnocoOHOCTD
chopMHUpOBaThH
HPaBCTBEHHOE CO3HAHHE,
ATUYECKOTO OBEJCHUS C
MCTIOJIb30BaHUEM
MH(POPMAaIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

MPO3

CnocoOHOCTh CTaBUTh U
dbopmyaupoBaTh
COOCTBEHHBIC 33/1a4H B
00pa3zoBaTenbHON
IeATETLHOCTH U
PKU3HEHHBIX CUTYaIUsAX
VTS PEIeHUs
WH(POPMAIIMOHHBIX 33134

I1P602

CrocoOHOCTD BIIAIETh
CUCTEMOU XUMHUYECKUX
3HaHWH, KOTOpas

BKJIIOYAcCT:

Bormpocsr s
cobecenoBaHUs
(m. 5.1, Bompochl
1-5), Tema 1.1
Pedepar 1
(m.5.2)

Bompocs! Tecta 1-
11 (m. 6.1)
Keiic Ne2 (11.6.4)

Bomnpoce! Ha
cobecenonanue 20,
21,22, 25(m. 6.3)




OCHOBOITOJIATAIOIIHE
MOHATUS (XUMUYECKUN
DIIEMEHT, aToM,
AIIEKTPOHHASI 000I0YKa
aToma, s-, p-, -d-
RIIEKTPOHHBIE OPOUTATIN
ATOMOB, UOH, MOJICKYJIa,
BaJICHTHOCTD,
DIIEKTPOOTPHIIATEIIEHOCTB,
CTEIeHb OKHUCIICHUS,
XUMHYECKast CBS3b

Tema 1.2.
[lepuoanueckuit
3aKOH M Ta0JuIa
J1. 1. MenaeneeBa

JIPO1

CrocoOHOCTH
(dbopMHpOBATh YYBCTBO
TOPAOCTH M YBAKCHHUS K
UCTOPUU U TOCTHXKCHUSIM
OTEYECTBEHHOM
XHUMUYECKOH HAayKH,
XUMHUYECKH TPAMOTHOE
MOBEJICHHE B
MpoQeCCHOHAIBHON
NEeSITETILHOCTH U B OBITY
npu 00paIIeHNN C
XHUMUYECKUMU
BEI[CCTBAMHU, MaTepHaIaMu
U TPOIIECCAMU;

JIP0O4

CriocoOHOCTh U
TOTOBHOCTb K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

MP04

CrtiocoOHOCTH BIIAJIETH
BUIAMU IEATEIILHOCTH IO
MOJTYYIECHUIO HOBOTO 3HAHWMS

MPO06

CnocoOHOCTh
dbopMHUpOBaHHE HAYYHOTO
TUTIA MBIIUICHUS

MP11

CriocoOHOCTH BBIOMPATH
TEMaTUKY U METOJIbI
COBMECTHBIX JICMCTBHM C
y4ETOM OOILMX UHTEPECOB,
Y BO3MOYKHOCTEM Ka)0Tro
yJIeHa KOJUJIEKTHBA,
MPUHUMATh LIETN
COBMECTHOM JIeSITeTbHOCTH,
OpraHU30BBIBATH U
KOOPIAWHUPOBATH JICHCTBUS
10 €€ TOCTHXKECHUIO:
COCTABJIATH IUIAH
NIEHCTBUI, pacIIpeleIaTh
pOJIM C Y4ETOM MHEHUI

Bomnpoce u
3ajaHus JIs
cobeceoBaHUs
(1. 5.1, BompoCHI
1-5), Tema 1.2

Bomnpoce! Tecra 12-
27 (m. 6.2);
Keiic Nel (1. 6.4)

Bormpocsl Ha
cobecenoBanue 23-

24( 6.3)




YIaCTHUKOB, 00CYK/1aTh
pe3yJIbTaThl COBMECTHOU
paboTHI

I1P603

CnocoOHOCTh
c(hOpMHUPOBAHHOCTH
YMEHUU BBISBIIATD
XapaKTepHbIC IPU3HAKHU U
B3aUMOCBSI3b U3YYCHHBIX
[MOHSATHUH,

Paznen 2. XuMuueckue peakiuu

Tema 2.1. Tumnel
XHUMUUYECKUX
peakuii

JIP02

CrocoOHOCTE U
TOTOBHOCTB K
MIPOIOJKCHHTO
o0pa3zoBaHus U
MOBBIIIEHHS
KBaJIM(pUKALIMY B
n30paHHOM
MpoQeCCHOHAIBHON
eITEIbHOCTH U
00BEKTHBHOE OCO3HAHUE
POJIM XUMHUYECKUX
KOMIICTCHIIUM B 3TOM

JIPO3

Cr1ocoOHOCTE
HCII0JIb30BATh JOCTYIKCHUS
COBPEMEHHON XUMHUYECKON
HAYKU U XUMHUYECKUX
TEXHOJIOTUU I
MOBBIIIEHNST COOCTBEHHOIO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM
npodeccuoHaNbHOM
IeATEeIIEHOCTH

JIP0O4

CnocoOHOCTh U
TOTOBHOCTb K
00pa3oBaHUIO U
caM000pa30BaHUIO Ha
MPOTSYKEHUH BCEW KU3HU

MP04

CnocoOHOCTh BIIAJIETh
BUIAMU JICATEIILHOCTH 110
MOJIYYEHHUIO HOBOTO
3HaHUS, €ro
WHTEPIPETAINH,
mpeoOpa3oBaHuUIO U
MPUMEHEHHIO B PA3JIMYHBIX
y4eOHBIX CUTYalUsIX, B TOM
YHCJIC TIPU CO3/IaHUM
y49€OHBIX M COIUATBHBIX
MPOCKTOB

MPO5

CriocoOHOCTh U YMEHHE
MNEPCHOCUTH 3HAHUSA B

[MO3HABATCJIbHYIO U

Bomnpoce u
3ajaHus JIs
cobeceoBaHUs
(1. 5.1, BompoCHI
1-6), Tema 2.2

Bomnpocs! Tecra 28-
36 (1. 6.2)

Bormpoc Ha
cobecenoBaHue
27(6.3)




MPaKTUYECKYIO0 00JIacTH
YKU3HEICATEIbHOCTH;
WHTETPUPOBATh 3HAHUS U3
pPa3HBIX IPEIMETHBIX
obnacreit

MP12

CriocoOHOCTP OIICHUBATh
KaueCTBO CBOETO BKJIA/IA U
Ka)X/IOTO Y9aCTHHKA
KOMaH/Ibl B OOIIHIA
pe3yIbTaT 1Mo
pa3paboTaHHBIM
KPUTEPUSIM, OCYIIIECTBISATh
MO3UTUBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYaIUX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITh
WHUITIATHBHBIM

ITP605

CriocoOHOCTh U YMEHHE
yCTaHaBJIMBATh
MPUHAIIIC)KHOCTD
M3y4EHHbIX
HEOPTraHNMYECKUX U
OpPraHUYECKUX BEIECTB K
oIpenenEHHBIM KJIaccaM U
rpyImnam coeluHeHUH
XapaKTepU30BaTh UX
COCTaB M BaXKHEUIIHE
CBOMCTBA; OIIPEACIIATH
BUJIbI XUMUUECKUX CBSA3EH
(xoBaJIeHTHas1, HIOHHas,
MeTayuInyecKas,
BOJIOPOJIHAs)), TUIIBI
KPUCTANTNYECKUX PEIETOK
BEILIECTB;
KJIaccu(puIpoBaTh
XUMHYECKHE PEAKIINN

I1P606

CrocoOHOCTE U BIIaJCHHUE
OCHOBHBIMHM METOAaMHU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMHUECKUX
saBJIeHUH (HaOIIoAeHue,
U3MEpEeHHe, IKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P607

CriocoOHOCTh U YMEHHE
[IPOBOJAUTEH PACUETHI 110
XUMUYECKUM (OopMysIaM U
YPABHEHUSAM XUMHUYECKHX
peakuuii ¢
VCITOJIb30BAaHNEM
(bu3nUecKuX BEIHYHUH,
XapaKTEePU3YIOIIUX




BEILIECTBA C
KOJINYECTBEHHOW CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJIM4eCTBa
BELIECTBA; UCII0JIb30BATh
CHUCTEMHBIE XUMUYECKUE
BHAHUS JJI IPUHATUS
pEIIeHUI B KOHKPETHBIX
PKU3HEHHBIX CUTYalMsIX,
CBSI3aHHBIX C BEILIECTBAMU
U UX PUMEHEHHEM

I1P610

CrocoOHOCTh U yMEHHUE
c00JIt0/1aTh MpaBUIIa
HKOJIOTMYECKU
11eJ1eco00pa3HoOro
MOBE/ICHUA B OBITY U
TPYAOBOM JAEATEILHOCTH B
[EJISIX COXPAHEHUSI CBOETO
310POBbS U OKPYXKarolen
Cpelbl;

I1P611

CrocoOHOCTh U yMEHUE
[IPUMEHSTH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX
METOAAX TTO3HAHUS
BEIIECTB U XUMHUYECKHIX
SIBJICHUW J1J151
oOyJaromuxcs ¢
OTpaHUYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBbSI

Tema 2.2.
DIEKTPOTUTHIECKAS
IACCOLIMAIUS 1
WOHHBII 00MeH

JIPO3

CIIOCOOHOCTh
WCII0JIH30BATh JTOCTHXKCHHS
COBPEMEHHOM XUMHUUYECKON
HAYKW 1 XUMHUYECKUX
TEXHOJIOTHH IJIs1
MOBBIIICHHUS] COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOMN
npodeccuoHaNbHOM

e TeTbHOCTH

JIPO4

CIIOCOOHOCTH ¥ TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa3oBaHUIO Ha
MPOTSKEHUH BCEW KU3HU

JIPO8

CrocoOHOCTbL OCO3HAHUS
[IEHHOCTH HAyYHOU

eI TENILHOCTH, TOTOB-
HOCTb OCYIIIECTBIISIT
MIPOSKTHYIO M HCCIICIO-
BaTEIbCKYIO JIEATEIb-HOCTh
I/IHI[I/IBI/I)IyaJ'H)HO U B

Bomnpoce u
3ajaHus IS
cobeceroBaHUsA
(m. 5.1, Bompochl
1-4), Tema 2.2
Pecdepar 2 (.
5.2)

Bonpoce! Tecta 37-
47 (1. 6.2)

Bormpoc Ha
cobecenoBanue 26,
31, 32(m1 6.3)




rpymme

MPO02

CrocoOHOCTB BJIAIETh
HaBBIKAMHU y4eOHO-
MCCIIEIOBATEIBCKOM U
[MPOEKTHOW €SI TEIBHOCTH,
HABbIKAMU pa3peIIeHUs
po0Jem;

MP09

CriocoOHOCTD BIIAJIETh
Pa3IMYHBIME CITIOCOOaAMU
OOIIIEHHS ¥ B3aUMO/ICH -
CTBHSI, apT'yMEHTHPOBAH-HO
BECTHU JIHAJIOT, YMETh
CMSIr4aTh KOH(QJIUKTHBIC
CUTYaIlUH,

MPI11

CriocoOHOCTh BHIOHPATH
TEMAaTUKYy U METOJIbI
COBMECTHBIX IE€HUCTBUM C
y4ETOM OOILMX UHTEPECOB,
1 BO3MOYKHOCTEH KaXJ0ro
YieHa KOJIJIEKTUBA,
MIPUHUMATh LIETN
COBMECTHOM ICATCILHOCTH,
OpraHU30BbIBATH U
KOOPIAWHUPOBATH JICHUCTBUS
10 €€ TOCTHKEHUIO:
COCTaBJISTh IIJIaH
NEeHCTBUM, pacpeiensaTh
pOJIM C Y4ETOM MHEHUI
Y4aCTHUKOB, OOCYXKIaTh
pe3yJIbTaThl COBMECTHOU
paboThI

I1P608

CnocoOHOCTh U yMEHUE
[IAHUPOBATh U BHITIOIHATH
XUMHUYECKHUI SKCIIEPUMEHT,
MPOBOAMTDH PEAKIIUU
HOHHOTO OOMeEHa,
OTIPEAEIATh CPEy BOTHBIX
PacTBOPOB, KAU€CTBCHHBIE
peakiuu Ha cynbdar-,
KapOOHaT- U XJIOPU/I-
AHHMOHBI, Ha KATUOH
AMMOHHSI;, peIIaTh
DKCIIEPUMEHTAIbHBIC
3aJa41 110 TEMaM
«MeTtael» U
«Hemerannei») B
COOTBETCTBUU C
MPaBHJIAMU TEXHUKH
0€30I1acCHOCTH




I1P609

CnocoOHOCTh U YMEHHUE
AHATU3UPOBATH
XUMHYECKYIO
UH(OpMaLHIO,
MOJIy4aeMyI0 U3 pPa3HbIX
MCTOYHHUKOB (CPEICTB
MaccoBoi uHpopMaluuy,
ceTh MIHTEpHET U npyrue)

KoHTtposbHas
pabota Nel.

Samanns KP Nel
(m.6.1)

Pasnen 3.CtpoeHune U CBONMCTBa HEOPIaHUYECKUX BELLIECTB

Tema3.1.
Knaccudukanus,
HOMEHKJIaTypa 1
CTpOCHHUE
HEOPTaHUYECKUX
BCIIICCTB

JIPO2

CrnocoOHOCTh U
TOTOBHOCTB K
MPOJIOTHKCHUIO
oOpazoBaHus U
[TOBBIIIICHUS
KBATH(UKAIIH B
n30paHHON
podecCHOHAIBbHOM
1eITeIbHOCTH

JIPO8

CriocoOHOCTb U OCO3HAHUE
LIEHHOCTH HAay4YHOHN
NIEATEIIBHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO
1 UCCIIEZ0BATEIBCKYIO
N1EATEIIbHOCTh
WHIVBUAYAJIBHO U B

rpyIIIe.

MPO08

CnocoOHOCTb BIIAJIETh
HABBIKAMU TOTy4YEHUS
nH(pOpMaLIUU U3
MCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITEITHHO
OCYIIECTBIISTH TIOUCK,
aHaJIN3, CHCTEMATU3AIUIO 1
WHTEPIIPETAIINIO
WH(OPMAIIAN PA3THIHBIX
BUJIOB U (hopM
MIPEICTABICHHUS

MP09

CrocoOHOCTh BIIaJETh
Pa3IMYHBIME CIIOCO0aAMU
OOILIEHNS 1
B3aUMOJICHCTBUS,
ApryMEHTUPOBAHHO BECTH
TUAJIOT, YMETh CMATYAThH
KOH(IMKTHBIC CUTYaIUH,
Pa3BEPHYTO U JOTUYHO
W3JIaraTh CBOIO TOUKY
3pEHUS C HCIIOTb30BAaHHEM
SI3BIKOBBIX CPEJICTB

MP12

CoocoOHOCTh OLIEHUBATH

Bomnpoce u
3ajaHus IS
cobeceoBaHUs
(1. 5.1, BompoCHI
1-5), Tema 3.1
Pedepar 5
(m.5.2)

Bonpoce! Tecta 48-

62 (1. 6.2)
Bormpoc Ha

cobecemoBanue 33(

m6.3)




Ka4eCcTBO CBOETO BKJIA/Ia U
Ka)KJOT0 y4acTHUKA
KOMaHIbI B OOIIHI
pe3yIbTaT 1Mo
pa3paboTaHHBIM
KPUTEPUSIM, OCYIIECTBISATh
MO3UTUBHOE
CTpaTernuecKoe MOBEICHUE
B Pa3IIUYHBIX CUTYaIUsX,
MPOSIBIISATH TBOPYECTBO U
BOOOpakeHue, ObITh
WHUITUATHBHBIM

I1P602

CnocoOHOCTH U Bia/ieHue
CHCTEMOUN XUMUYECKUX
3HAHUH, KOTOpast
BKJIFOYACT:
OCHOBOIIOJIAr Al I1E
MOHATUSA(XUMUYECKUN
AIIEMEHT, aTOM,
DIIEKTPOHHASI 000I0YKa
aToma, s-, p-, -d-
AIIEKTPOHHBIE OPOUTATIN
aTOMOB, HOH, MOJIEKYJa,
BaJICHTHOCT,
AIEKTPOOTPULIATENBHOCTb,
CTEEHb OKUCIICHMUS,
XUMHUYECKas CBSI3b, MOJIb,
MOJISIpHAsI Macca,
MOJISIPHBIH 00BEM,
KpUCTAJIITNYECKast
pELIETKA, TUIIBI
XAMHYECKUX PEaKIUi
(OKHCITUTENBHO -
BOCCTAHOBUTEIBHBIE, K30~
U DHIOTEPMUYECKUE ,
peaKIy HOHHOTO 0OMEHa),
pacTBOp, IJEKTPOJIUTHI,
HERJIEKTPOJIUTHI,
DIIEKTOPOJIUTHYECKAS
cconuanys, OKACIUTENb,
BOCCTAaHOBUTEIb, CKOPOCTh
XUMUYECKON PEAKIINH,
XMMHUYECKOE PABHOBECHE,
TEOPHUH U 3aKOHBI. Teopus
AIIEKTPOJINTUYECKON
MCCOIAIY,
NEPUOANYECKUN 3aKOH
J1.1. MenneneeB, 3aK0OH
COXPaHEHHMSI MACCHI.

I1P603

CriocoOHOCTh U YMEHHE
BBISABJISATH XapPaKTCPHEBIC
NpPU3HAKH U B3aHMOCBSI3b




W3y4YECHHBIX MMOHITUH,
MIPUMEHSATD
COOTBETCTBYIOLINE
MOHSITHS IIPH OITUCAHUU
CTPOEHHUSI U CBOMCTB
HEOpPraHUYECKUX U
OpraHUYECKUX BELECTB U
WX IPEBPALLECHUN;

I1P604

CriocoOHOCTh U YMEHHE
MCII0JIb30BATh
HaVMEHOBAHMS
XUMHUYECKUX COCIUHEHUN
o Homenkiatype IUPAC.

I1P609

CriocoOHOCTh U yMEHHE
AQHAJIN3UPOBATH
XUMUYECKYIO
nH(pOopMaLIo,
[OJIy4aeMyI0 U3 pa3HbIX
MCTOYHHUKOB (CPEIICTB
MaccoBOW MHGpopManuy,
ceTh MIHTEpHET U npyrue)

Tema 3.2. dusuko-
XHUMUYECKHE
CBOMCTBaA
HEOPraHUYECKHUX
BCICCTB

JIPO2

CriocoOHOCTH K
MIPOIOJDKCHHIO
oOpa3zoBaHus U
MOBBIIIICHUS
KBaJIM(pUKALIMY B
n30paHHOM
MpoQeCCHOHAIBHON
NeSITeIbHOCTH

JIPO3

CriocoOHOCTB K
VCII0JIb30BaHUIO
JTOCTH>KEHUI COBPEMEHHOMN
XUMHUYECKON HAYKU

JIPO4

CnocoOHOCTh U
T'OTOBHOCTH K
00pa3oBaHUIO U
caM000pa30BaHMIO Ha
MPOTSDKEHUH BCEH JKU3HU

JIPO8

CnocoOHOCTh U OCO3HAHHUE
LIEHHOCTU HAy4YHOH
NIeITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH IPOSKTHYIO
U MICCIIEZIOBATEIIBCKYIO
NIeITEIIbHOCTD

MPO3

Cr10cOOHOCTE U
TOTOBHOCTH K
CaMOCTOSITEIILHOMY TTOUCKY
METOIOB PEIICHHUS
NPaKTUYCCKUX 3a]1a4,
HpI/IMeHeHI/II-O paSJ'H/I‘-IHI)IX
METO/IOB [T03HAHUS

Bomnpocsl u
3aJlaHus JIs
cobecenoBaHUs
(m. 5.1, Bompochl
1-4), Tema 3.2
Pedepar 4 (1.
5.2)

Bormpock! Tecta
63-76 (. 6.2)

Bormpocs! Ha
cobecenoBaHue
35-41(6.3)




MPO06

CrocoOHOCTE BIAIETh
Hay4YHBIM TUIIOM
MBILLUICHMS], BIAACTh
Hay4HOU TEPMHUHOJIOTHEH,
KJIIOUEBBIMH ITOHATUAMU U
METOIaMHU

MPO7

CnocoOHOCTh K
TPOJIOJKCHHIO
oOpa3zoBaHus U
[TOBBIIIEHUS
KBATH(UKAITIHI B
n30paHHON
podhecCHOHALHOM
1eITeIbHOCTU

I1P603

CriocoGHOCTB
dbopMHpOBaTh YMEHUS
BBISIBJISITH XapaKTEPHBIE
[IPU3HAKU U B3aMOCBS3b
W3Y4YEHHBIX [TOHATUH,

I1P604

CriocoOHOCTh U YMEHHE
HCIIO0JIb30BaTh
HaMMEHOBAHHUS
XUMUYECKUX COCTUHEHHI
no HomeHnkatype [UPAC

I1P606

CriocoOHOCTH K BIIAJICHHUIO
OCHOBHBIMH METOIaMH
HAYYHOTO ITO3HAHUS
BEIICCTB U XUMUIECKIX
saBIIeHUH (HaOII0AeHHE,
U3MEpEeHHE, IKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P609

CnocoOHOCTh
AHATU3UPOBATh
XHUMUYECKYIO
MH(}OpMaLIHIO

Tema 3.3.
Wnentuduxanms
HEOPTaHMUYECKUX
BEILIECTB

JIPO3

Cr1ocoOHOCTB
HCI0Ib30BaTh JOCTIKCHUS
COBPEMEHHON XMMUYECKOMN
HAayKU U XUMHUYECKUX
TEXHOJIOTHH 1A
[MOBBIIICHHS CBOCTO
YPOBHS

Bomnpoce! u

JIPO7

CnocoOHOCTh U
COBEPIICHCTBOBAHUS
SI3LIKOBOM M UMTATEIILCKOM
KYJbTYPbI KaK CpeACTBA
B3aWMOJICVICTBUS MEXKITY
JTFOIbMU Y TTIO3HAHUS MUpPa

MPO1

CrocoOHOCTh U yMEHUE
CaMOCTOSITENIEHO
dbopMynupoBath u

3aJlaHus JIS
cobece0BaHUs
(m. 5.1, Bompochl
1-4), Tema 3.3

Bormpocs! Tecra 77-
101 (1. 6.2)




AKTyaJIu3UpOBaTh
npobieMy, paccMaTpUBaTh
€€ BCECTOPOHHE

MPO3

Cr1ocOOHOCTB U
TOTOBHOCTD K
CaMOCTOSITEIILHOMY TTOMCKY
METOJIOB PEIICHUS
MPAKTUYECKHX 3a]1a4,

ITP605

CriocoOHOCTh U YMEHHE
yCTaHABIIMBATh
[MPUHAJICIKHOCTD
M3y4EeHHBIX
HCOPTaHNUYCCKUX U
OpPTraHMYECKHX BEIIECTB K
OIpeIeEHHBIM KJIACCaM U
rpyInIaM CoeTMHEeHUH
XapaKTepH30BaTh UX
COCTaB M BaXKHEHIIINE
CBOMCTBA,

I1P608

CriocoOHOCTh U YMEHHE
[UIAHUPOBATh U BBITOJIHSTH
XUMHYECKHH SKCIEPUMEHT
(mpeBpameHus
OpPraHUYECKUX BEIECTB
[pU HAarpeBaHUH,
MOJTy4YEeHUE STUIICHA U
W3yU4eHHE €TI0 CBOKCTB,
Ka4eCTBEHHBIE pEaKIUH Ha
QJIbJICTUIBI, KpaXxMaJ,
YKCYCHYIO KHCJIOTY;
NeHaTypanys OEJIKOB pU
HarpeBaHUH, [IBETHBIC
peaKkiuu OEIKOoB;

[1P609

CnocoOHOCTh U yMEHUE
QHAJTU3UPOBATh
XUMHYECKYIO
UH(OpMaLHIO,
MOJTy49aeMyI0 U3 Pa3HbIX
MCTOYHHKOB (CpesCTB
MaccoBO HH(popMaIuuy,
ceTb VIHTEepHET U Apyrue)

KoHnTponbHas
paboTta Ne2.

Samanusg KP Ne2
(m.6.1)

Paznen 4. Ctpoenue

U CBOICTBa OpraHN4YCCKUX BCLICCTB

Tema4.1.
Knaccudukanus,
CTpPOEHHE U
HOMEHKJIaTypa
OpraHMYECKUX
BEIIECTB

JIPO1

CrnocoOHOCTh K XUMHYECKH
TPaMOTHOMY ITOBEJICHHUIO B
npodeccuoHaNbHOMI
NeSATeTLHOCTH U B OBITY
npu 0OpaIeHNH C
XUMHYECKHUMU BEIIECTBAMH

JIPO3

CrocoOHOCTh

Bomnpocer u
3alaHus s
cobeceoBaHUsA
(m. 5.1, Bompochl
1-7), Tema 4.1

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

Bormpocs!l Ha
cobecenoBanue

1,2(11 6.3)




MCIIOJIB30BATh JOCTHXKECHHMS
COBPEMEHHOM XUMHUUYECKON
HayKU JUIsl IOBBILIEHUS
CBOEr0 YpOBHS

MPO06

CrocoOHOCTh BIIAJICTh
Hay4YHBIM TUIIOM
MBIIICHHUS, BIA/ICTh
Hay4YHON TEPMHUHOJIOTHEM,

MP11

CriocoOHOCTH BBIOMPATH
TEMaTHUKY U METOJIbI
COBMECTHBIX JIEUCTBUM C
y4€TOM OOILUX HHTEPECOB,
1 BO3MOYKHOCTEM KaXJ0ro
YJIeHA KOJIJICKTUBA,
[PUHUMATD LIEIH
COBMECTHOH JIEATEIbHOCTH,
OpraHU30BbIBATH U
KOOPJAUHUPOBATh IEHCTBUS
10 €€ JOCTUKEHHUIO:
COCTaBJIIATH IUIaH
IEHCTBUM, pacIpelesaTh
pOJIU C YYETOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pE3yJIbTaThl COBMECTHOM
paboThHI

MP14

CriocOOHOCTh ITOCTOSIHHO
[MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb;

I1P602

CrocoOHOCTE U BIIaJCHHUE
CUCTEMON XMMHUYECKUX
3HAHWM, KOTOpas BKJIFOYAET
OCHOBOIIOJIATAOIIUE
MTOHATUS: YTIIEPOIHBII
CKeJeT, pyHKIMOHAIbHAs
rpyIIa, paauKal,
U30Mepus,
TOMOJIOTUYECKUU P,
TOMOJIOTH, YIJI€BOJLOPOIBI,
KHCJIOPOJI, a30T-
COZIEpIKAIINE COCIUHEHHUS,
v 1p.

I1P603

CrocoOHOCTD BBISIBIISITH
XapaKkTepHbIe IPU3HAKHU U
B3aMMOCBSI3b H3y4CHHBIX
[MOHSATHUH,

[1P604

CrocoOHOCTh U yMEHHE
MCIIO0JIb30BaTh
Homenknarypy IUPAC

I1PG12

CrocoOHOCTh
WCIIONIb30BATh pelbehHO

Bomnpoc Ha
cobecegoBaHKE

34( 6.3)




TOUYCUHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins
TUTS 3aITUCH XUMHYECKUX
dbopMyIT AJIs CIETBIX U
CIIA00BUIAIIIAX
00yJaroumxcs

Tema 4.2. CBoiicTBa
OpTraHUYECKUX
COeIUHEHUI

JIPO2

CnocoOHOCTh K
IPOJIOHKCHHIO
oOpa3zoBaHus U
[TOBBIIIEHUS

KBTI (UKAIINH B
n30paHHON
podhecCHOHALHOM
1eITeIbHOCTU

MPO02

CrocoOHOCTh BIAJCTh
HaBBIKAMHU y4eOHO-
HCCIICIOBATCILCKON 1
[IPOEKTHOM JIeATEIbHOCTH,
HaBBIKAMHU Pa3pCIICHHSI
po0emM

MP12

CrocoOHOCTh OIICHUBATh
KAaueCTBO CBOETO BKJIA/Ia U
KaX/IOTO YYaCTHHKA
KOMaH/IbI B OOIIUI
pe3yJIbTaT 1o
pa3pabOTaHHBIM
KPUTEPHSIM, OCYIIECTBIISTh
MMO3UTUBHOE
CTpaTernueckoe MoBeICHUE
B PA3IMYHBIX CUTYAIUX,
MPOSIBIISATH TBOPYECTBO U
BOOOpakeHue, ObITh
WHUIIMATHBHBIM

I1P606

Cr1ocoOHOCTh BIAACTh
OCHOBHBIMH METOIaMU
HAyYHOTO ITO3HAHUS
BEIIECTB U XUMUYECKHUX
saBJIeHUH (HaOII0AeHue,
U3MepeHHe, IKCIIEPUMEHT,
MOJICIUPOBAHUE);

I1P609

CriocoOHOCTB
chopMHpOBaTh yMEHHUE
QHAIU3UPOBATH
XUMHUYECKYIO
nH(pOopMaLIo,
MOJIy4aEMYIO U3 Pa3HBIX
HMCTOYHUKOB (CpEACTB
MaccoBOW MH(popMaluy,
ceTh VIHTEpHET U apyrue);

I1P611

CriocoOHOCTh TPUMEHSTh
3HaHHS 00 OCHOBHBIX

Bormpock! u
3alaHus JIIs
cobecen0BaHUs
(m. 5.1, Bompochl
1-8), Tema 4.2

Bormpocs! Tecta
112-123 (. 6.2)
Keiic 4 (11. 6.4)

Bormpocsl Ha
cobecenoBanue 40-
43(6.3)

Bormpocs! Ha
cobecenoBanue 3-

19 (6.3)




TOCTYITHBIX METO/IaX
IIO3HAHUS BCIICCTB U
XUMHYECKHUX SBICHUHN TSI
00yJaromuxcs ¢
OrpaHUYCHHBIMU
BO3MOXXHOCTSIMU 3]I0POBbS;

Tema 4.3.
Nnentudukanys
OpPTaHNYECKHUX
BEILIECTB, UX
3HAYECHUE U
MPUMCHECHHE B
OBITOBOM U
[MPOU3BOJACTBEHHOMN
eITeIbHOCTH
yeJ0BeKa

JIPO3

CnocoOHOCTh
HCITOJIB30BAaTh JTIOCTYKEHHUS
COBPEMEHHOM XUMHUUYECKON
HAYKU U XUMHUYECKUX
TEXHOJIOTUN IS
[MOBBIIICHHUS COOCTBEHHOT'O
WHTEJUICKTYyaJIbHOTO
pa3BUTHUS B BEIOpaHHOM
po¢eCCHOHATBHON

MPO3

CI1ocOOHOCTB K
CaMOCTOSITEIILHOMY TTOWCKY
METOJ/IOB PEIICHUS
MPAKTUICCKHX 3a]1a4,
MIPUMEHEHHUIO Pa3IMYHbIX
croco0OB pacro3HaBaHU
OpraHUYECKHUX BEIECTB HA
IpUMepe alIbJICTHIIOB,
CIIUPTOB, YIIIEBOJIOB,
YKCYCHOW KHCIIOTHI, OesKa
U T.I1.) C KCIIOJIb30BaHUEM
X (PU3UKO-XUMUIECKIX
CBOICTB M XapaKTePHBIX
Ka4eCTBEHHBIX PEAKIUM.

MPO05

CnocoOHOCTb YMETH
NIEPEHOCHUTH 3HAHUS B
MO3HABATENBHYIO U
NPaKTHYECKYIO 001acTH
KU3HCACATCIIBHOCTH,
WHTErPUPOBATh 3HAHHS U3
Pa3HBIX NTPCAMETHBIX
o0JracTeit;

MPO7

CnocoOHOCTH K
MPOJIOJKEHUIO
oOpa3zoBaHUs U
MOBBIIICHUS
KBaJIM(DUKAINY B
n30paHHON
Mpo¢eCCHOHATBHON
e TEIILHOCTH U
00BEKTUBHOE OCO3HAHUE
POITU XUMUYECKUX
KOMITETCHIIMH B 3TOM;

I1P601

CnocoOHOCTD
copMHUpOBaThH
Mpe/ICTABICHUS: O

Bompock! u
3aJlaHus JIs
cobecenoBaHUs
(m. 5.1, Bompochl
1-5), Tema 4.3

Keiic 5 (1. 6.4)
Bormpocs! Ha
cobecenoBanue

7,9,11-13,17




XUMHAYECKON
COCTaBJISIOLIEH
€CTECTBEHHOHAYYHOU
KapTUHBI MUpPa, POJIA
XUMHUH B IO3HAHUU
SIBJICHUM IIPUPOJIBI, B
(bopMUPOBAHUN MBIIIICHUS
U KyJIbTYpbI JINYHOCTH, €€
(G YHKIIMOHATILHOM
rPaMOTHOCTH,
HE0OXO0AUMOM IS
pEIICHUS TPAKTUYECKUX
3aJa4 U HKOJIOTMYECKU
000CHOBAHHOI'O
OTHOLICHUSI K CBOEMY
310pPOBBIO U IIPUPOJHOU
cpene

I1P609

CnocoOHOCTh
c(hopMUPOBATh YMEHHUS
aQHAJIM3UPOBATH
XUMHUYECKYIO
nH(pOopMaLIo,
MOJTy4aeMyI0 U3 Pa3HbIX
MCTOYHHUKOB (CPENICTB
MaccoBO# MH(pOpMaIuH,
cetb HTEpHET U npyrue);

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHSITh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
MeTOoAaX IMO3HAHHUS
BEIIECTB U XUMHUECKUX
SIBJICHUM IS
00yJaromuxcs ¢
OTpaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/I0POBBS

I1P612

CnocoOHOCTH
MCIIOJIb30BATh pelbepHO
TOYCYHYIO CUCTEMY
o0o3Hauenwuii JI. bpaiins
TS 3QITHCH XMMHUYECKUX
(bopMyn IS CIETIBIX 1
CJIA00BUISAIIINX
00yJaromuxcs

KoHTponbHas 3ananus KP Ne3 (1.
pabota Ne 3. 6.1)

Paznen. 5. Kunernueckue u TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH MTPOTEKAHHSI XUMUYECKHX
peaku

Tema 5.1. CkopocTb JIP02  |CriocoOHOCTD K Bonpocs! n Bonpocel Tecta
XUMHUUYECKAX MTPOJIOJKEHHTO 3agaHus UIS 125-134 (1. 6.2)
pPEaKINi. 00pa3oBaHus U cobece0BaHUs

XHUMHYECKOE MTOBBIIICHHS (mm. 5.1, Bompocsi [Ketic 4 (1. 6.4)




paBHOBECHE

KBaTH(UKAIMKY B U30paH-
HO npodeccrnoHaIbHON
e TEIIbHOCTH U
00BEKTUBHOE OCO3HAHUE
POJIU XUMUYECKUX
KOMIICTCHITUM B 3TOM;

JIPO3

CIIOCOOHOCTH
HMCII0JIL30BATh JOCTHIKEHUS
COBPEMEHHOM XUMHUUYECKON
HAYKH U XUMHUYECKHIX
TEXHOJIOTUN IS
[TOBBILIICHHUS CBOETO
YPOBHSI B
podecCHOHATBLHOM
eSITEeIbHOCTH

JIPO8

CriocoOHOCTb OCO3HAHMS
LIEHHOCTH HAay4YHOH
NIEATEIIBHOCTH, TOTOBHOCTD
OCYILECTBIISATH IPOEKTHYIO
1 UCCIIEZ0BATEIBCKYIO
N1EeATEIIbHOCTh
WHIVBUAYAJIBHO U B

rpyIime

MPO1

CriocoOHOCTh U YMEHHE
CaMOCTOSITENILHO
dbopMynupoBaTh U
AKTyaJIu3UpPOBATh
npoOeMy, paccMaTpUBaTh
€€ BCECTOPOHHE,
OTIPENIeNATh eNTN
NesITeIbHOCTH, 331aBaTh
mapaMeTpsl U KPUTEPUHU HX
TTOCTH)KEHUS, BHOCUTD
KOPPEKTHUBHI B
NesITeIbHOCTD, OLIEHUBATD
COOTBETCTBHUE PE3YIHTATOB
[[eJIsIM, OIICHUBATh PUCKU
OCJIEICTBUNI
NeSITeIbHOCTH

MPO02

CrocoOHOCTh BIIaJETh
HaBBIKAMU y4eOHO-
HCCIIEN0BATEILCKON U
NPOEKTHOM JIeSITeTHHOCTH,
HaBBIKAMH Pa3peIICHUS
npobiem;

MPO3

Cr10cOOHOCTE U
TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TTOUCKY
METOIOB PEIICHHUS
NPaKTUYCCKUX 3a]1a4,
HpI/IMeHeHI/II-O paSJ'H/I‘-IHI)IX

1-11), Tema 5.1

Bomnpock! Ha
cobeceoBanue?2 8-

30(11 6.3.)




METOJ0B ITO3HAHU

MPO06

CrocoOHOCTB BJIAIETh
Hay4YHbIM TUIIOM
MBILLICHHS], BIAJETh
Hay4HON TEPMHUHOJIOTHEM,
KIIIOUEBBIMU ITOHATUAMU U
METOIaMHU

MPO7

CrocoOHOCTH BBIJBUTATH
HOBBIC UJICH, IIPEIJIaraTh
OpPUTMHAJIbHBIE ITOAXO0IBI U
peLeHust

MP11

CriocoOHOCTH BBIOMPATH
TEMaTHUKY U METOJIbI
COBMECTHBIX JIEUCTBUM C
y4€TOM OOILUX HHTEPECOB,
1 BO3MOYKHOCTEM Ka)XJ0Tro
4JIeHA KOJIJIEKTUBA,
[IPUHUMATh LIEIU
COBMECTHOH JIEATEIbHOCTH,
OpraHU30BbIBATH U
KOOPJAUHUPOBATh IEHCTBUS
10 €€ JOCTUKEHHUIO:
COCTaBJIIATH IUIaH
NIEHCTBUM, pacIIpelemsaTh
pOJIU C YYETOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
pE3yJIbTaThl COBMECTHOM
paboTHI

MP12

CnocoOHOCTh OLICHUBATh
KayeCcTBO CBOEro BKJIaaa U
Ka)/IOTO YYaCTHHKA
KOMAaHIbI B OOIIHI
pe3yJbTaT 1o
pa3pabOTaHHBIM
KPUTEPHSIM, OCYIIECTBIISTh
[TO3UTUBHOE
CTPATETUYECKOE MOBEICHUE
B Pa3JIUYHBIX CUTYaIUX,
MPOSIBJISATH TBOPUECTBO U
BOOOpakeHue, ObITh
WHUIMATHUBHBIM

MP15

CriocoOHOCTh U YMEHHE
J1aBaTh OICHKY HOBBIM
CHTYyaIUsIM, BHOCHTh
KOPPEKTHUBBI B
NeSATeIbHOCTD, OLICHUBATh
COOTBETCTBUE PE3yJIbTATOB
[eIsIM

I1P608

CrocoOHOCTh U yMEHUE
[UIaHUPOBATh U BBIOJIHSATD

XUMHUYECKHH OKCIICPUMCHT




(mpeBpareHus
OpPTaHHYECKUX BEIICCTB
[IPY HarpEeBaHUH,
MOJTy4eHHUE ITUIICHA U
W3YYCHHE €TI0 CBOMCTB,
KaueCTBEHHBIC PEAKINH Ha
QJIbJICTHJIBI, KpaxMall,
VKCYCHYIO KHCIIOTY;
neHaTypanus OSIKOB MPU
HArpeBaHUU, [IBETHHIC
peakiuu O0eIKOB;

I1P609

CriocoOHOCTB
dbopMupOBaTH YMEHUS
AQHAIN3UPOBATH
XUMHUYECKYIO
nH(pOopMaLIo,
MOJTy4aeMyI0 U3 Pa3HbIX
VMCTOYHUKOB (CPEACTB
MaccoBOi uH(poOpMaIuy,
cetb HTEpHET U Ipyrue);

Pasnen 6. PacTBopsl

Tema 6.1. [lousarue
0 pacTBopax

JIPO1

CriocoOHOCTD U
c(OpPMHPOBAHHOCTH
YyBCTBA FOP/OCTH U
YBa)KE€HUS K HICTOPUH U
TOCTHKEHUSIM
OTEYECTBEHHOU
XUMUYECKON HAYKH;
XUMHYECKH IPaMOTHOE
MOBE/ICHNE B
npodeccuoHaNbHOM

e TEIIBHOCTH U B OBITY
npu 0OpaLeHNH C
XUMHYECKIMH
BEIIECTBAMH, MaTepHaIaMH
U IIpoLeCCaMU

JIPO2

Cr10cOOHOCTB U
TOTOBHOCTB K
IPOTIOJDKEHHIO
oOpa3oBaHUs U
[TOBLIIIIEHHS
KBaJTM(DUKAINH B
n30paHHON
npodeccuoHaNbHOMI
NIEeATETLHOCTH 1
00BEKTHBHOE OCO3HAHHUE
POJTH XUMHYECKIX
KOMIIETEHIIMI B 3TOM

JIPO3

CIIOCOOHOCTH
KUCII0JIb30BATh JOCTHKEHUS

COBPEMEHHON XMMHUYECKOMN

Bomnpoce u
3aaHus s
cobecen0BaHUsA
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Bompoc 26 (1 6.3)




HAayKH U XUMHUYECKUX
TEXHOJIOTUH JJIs1
MOBBLIIIECHHST COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPAHHOMN
podecCHOHATBLHOM

e TEILHOCTH

JIPO5

C1ocoOHOCTE
chopMHpOBaThH
DKOJIOTHUYECKYIO KYIBTYPY,
[MOHUMATh BIIMSIHUE
COLMAJIEHO-
HKOHOMHYECKHUX IMPOIIECCOB
Ha COCTOSIHHME IIPUPOIHON
W COLMAIbHON CPEIbI,
0CO3HaHHE II100aJILHOrO
XapakTepa dKOJOTHIeCKHX
mpo0em

JIP06

CrocoOHOCTh K
HETIPUATHUIO ICUCTBUH,
MPUHOCSIINX BPE
OKpYXaroIlei cpene

MPO3

CIIOCOOHOCTH M TOTOBHOCTh
K CaMOCTOATCIIbHOMY
[MOUCKY MCTOIOB PCIICHU
[MPAKTUYCCKUX 3aaa4,
IMPUMCHCHHIO PA3JIMYHBIX
MCETOJ0B ITO3HAaHU

MP04

CHoocoOHOCTh OBJIAJIEHUEM
BUIaMU NCATCIIBHOCTH 110
MOJTYYCHUIO HOBOTO 3HAHHS

MP14

CnocoOHOCTh K
(GhOpMHUPOBAHHIO U
MIPOSIBJIICHUIO IIUPOKOM
SPYIUIUH B Pa3HbIX
00JIaCTSAX 3HAHUM,
[TOCTOSIHHO ITOBEIIIATh
CBOI 00pa30BaTEIbLHBIN U
KYJIbTYPHBIN YPOBCHbD,

I1P607

CrocoOHOCTh U yMEHHE
[IPOBOAMTH PACUETHI IO
XUMUYECKUM (popMysam u
YPaBHEHUSAM XUMHYECKHX
peakuuii ¢
VCITOJIb30BAaHUEM
(bu3uUeCKUX BEIHYHH,
XapaKTEePU3YIOIIUX
BEILECTBA C
KOJIMYECTBEHHON CTOPOHBI:
MacCOBOH J0JIN
PacTBOPEHHOTO BEIIECTBA,




Macchl, 00bEMa
(HOpMasbHBIE YCIOBUS)
ra3oB, KOJMYECTBA
BEILIECTBA,

I1P610

CriocoOHOCTh U YMEHHE
coOroaaTh npaBuia
HKOJIOTMUYECKU
11eJI€CO00Pa3HOTO
MIOBEJICHUS B OBITY U
TPYZOBOH AESITEIbHOCTU B
LEIAX COXPAHEHUS] CBOETO
310POBbS U OKPYXKaroLen
Cpelbl; YUUTHIBATh
OIIaCHOCTh BO3JCHCTBUA HA
JKHBbIE OpPTraHU3MBbI
OIPEIEIIEHHBIX BEIIECTB,
[MOHUMAsl CMBICIT
[OKa3aTelisi NpeaesIibHON
JTOITYCTUMOU
KOHIICHTpaIlUU

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METOJIaX MMO3HAHUS
BEIICCTB U XUMUIECKHIX
SIBJICHUU I
00yJaromuxcs ¢
OTpaHUYEHHBIMU
BO3MO>KHOCTSIMU 3/I0POBBS

Tema 6.2.
HccinenoBanue
CBOMCTB PacTBOpPOB

JIPO3

CnocoOHOCTh OBIAJIETh
YMEHHEM HUCIOIb30BaTh
TTOCTH>KEHHS] COBPEMEHHOU
XMMUYECKON HayKH U
XUMHYECKIX TEXHOJIOTHIA
TUTs1 TOBBIILICHUS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOMN
npodeccuoHaNbHOM

e TEIIbHOCTH;

JIPO4

CnocoGHOCTh
WCIIOJTH30BaTh JTOCTH)KCHHS
COBPEMEHHOM XUMHUUYECKON
HAYKW U XUMHUYECKHUX
TEXHOJIOTUH JJIs1
MOBBIIICHHUS] COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOMN
npodeccuoHaNbHOMI
NesATeTbHOCTH

MPO02

CrocoOHOCTD BIIaJETh

Bomnpocsl u
3alaHus IS
cobecen0BaHUsA
(m. 5.1, Bompochl
1-4), Tema 6.1 —
6.2

Pecdepar 3 (.
5.2)

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




HaBBIKAMH y4eOHO-
MCCIIEIOBATENILCKON U
[IPOEKTHOM J1eATeIbHOCTH,
HaBBIKAMH Pa3peILICHUS
po0Jem;

MPO7

CrocoOHOCTH BBIJIBUTATH
HOBBIC UJICH, IIPEIIaraTh
OpPUTMHAJIbHBIE ITOAXO0IBI U
peLeHust

I1P607

CriocoOHOCTh U yMEHHE
[IPOBOJUTH PACUETHI 10
XUMHUYECKUM (hopMyIam U
YPaBHEHUSAM XUMHYECKHUX
peaKkuii ¢

M CII0JIb30BaHUEM
(bu3nUecKuX BEIUYUH,
XapaKTEPU3YIOIIHNX
BELIECTBA C
KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUS)
ra3oB, KOJM4ECTBA
BELIECTBA; UCII0JIb30BATh
CHUCTEMHbIE XUMUYECKUE
3HAHUS U1 IPUHSITUS
pELICHUI B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX,
CBS3aHHBIX C BELIECTBAMMU
U UX IPUMEHEHUEM

I1P609

CnocoOHOCTb
dbopmMHpOBaTH YMEHUS
QHAIN3UPOBATH
XUMHYECKYIO
nH(pOopMaLIo,
MOJIy4aEMYIO U3 Pa3HBIX
VMCTOYHUKOB (CpEACTB
MaccoBOW MHGpopManuy,
cetb IHTEpHET U npyTrHe);

I1P610

CrocoOHOCTh U YMEHHE
cOOJTII01aTh MpaBHIIa
PKOJIOTHYCCKU
11eJ1eCo00pa3zHOTo
MOBE/ICHUSA B OBITY U
TPYAOBOM AEATETLHOCTH B
LEJIAX COXPAHEHUS] CBOETO
310pPOBBS M OKPYXKarolen
Cpelbl; YUUTHIBATh
ONAaCHOCTH BO3AEHCTBHUSA HA
JKHBBIE OpPTraHU3MBbI
OIPEIENIEHHBIX BEIIECTB,
[MOHHUMAs CMBICIT
MoKa3aTelisi IpeAeIbHON




TIONTYCTUMOM
KOHHGHTpaL[I/II/I

I1P611

CriocoOHOCTh U YMEHHE
MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/1aX MMO3HAHUS
BEIICCTB U XUMUIECKHIX
SIBJICHUU JUIA
00yJaroIuxcs ¢
OTpaHUYCHHBIMH
BO3MO>KHOCTSIMU 3/I0POBbSI

Pasnen 7. Xumus B 0

bITY U HpOHSBOI{CTBCHHOﬁ JCATCIIBHOCTH

YECJI0BCKAa

Tema 7.1. Xumus B
OBITY U
MIPOU3BOCTBEHHOMN
eI TeIIbHOCTU
yeJI0BEKa

JIPO1

CnocoOHOCTh U
c(hOpMUPOBAHHOCTH
YyBCTBa FOPJOCTH U
YBAKCHHSI K HICTOPUU U
TTOCTH)KEHUSIM
OTEYECTBEHHOMN
XHUMUYECKOH HayKH,
XUMHUYECKH TPAMOTHOE
MOBEJICHHE B
poQeCCHOHAILHON
NEeSITETILHOCTH U B OBITY
npu 00paIIeHNUN C
XHUMUYECKUMU
BEI[CCTBAMH, MaTepHaIaMu
U MpoleccamMu

JIPO2

Cr1ocoOHOCTB U
TOTOBHOCTB K
IPOIOJDKEHHIO
oOpa3oBaHUs U
[TOBLIIIIEHHS
KBaJIM(DUKAINH B
n30paHHON
npodeccuoHaNbHOM
NIeATETLHOCTH 1
00BEKTHBHOE OCO3HAHHUE
POJIH XUMHYECKHX
KOMIIETEHIIMH B 3TOM

JIPO4

CrocoOHOCTh U
TOTOBHOCTb U CITOCOOHOCTH
K 00pa3oBaHUIO U
caM000pa30BaHMIO Ha
MPOTSKEHUH BCEU KU3HU

MPO02

CrocoOHOCTh BIIaJETh
HaBBIKAMU y4eOHO-
HCCJIEN0BATEILCKON U
NPOEKTHOM JIeSITeTHHOCTH,
HaBBIKAMH Pa3pEIICHUS
npobiem;

MP04

CroocoOHOCTH BJIAJIETh

Bomnpoce u
3alaHus s
cobeceoBaHUs
(1. 5.1, BompoCHI
1-8), Tema 7.1
Pedepar 6, 7 (1.
5.2)

Bormpocs! Ha

cobecenoBanued3-
45(6.3)




BHUJIAMHU JI€ATEIbHOCTH 1O
[IOJIy4YE€HHUIO HOBOT'O
3HaHUS, €r0
WHTEPIIPETALINH,
peoOpa3oBaHuIo U
[IPUMEHEHHUIO B Pa3JIMYHbIX
yueOHBIX CUTYaIUSIX, B TOM
quclie IPU CO31aHNUN
yueOHBIX M COIMANIbHBIX
[IPOEKTOB;

MPO5

CriocoOHOCTh U yMEHHE
[NCPCHOCUTH 3HAHUS B
MI03HABATEIbHYIO U
MPAaKTUYECKYIO 00JIACTH
YKH3HEICATEILHOCTH;
HHTCIPHUPOBATH 3HAHUA U3
Pa3HBIX MPEIMETHBIX
oOnacreit

MPO08

CriocoOHOCTD BIIaJIETh
HaBBIKAMU TTOTYYCHUS
nH(pOpMaLIUU U3
HUCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIIHHO
OCYILECTBIISATH TIOUCK,
aHaJIN3, CHCTEMATU3ALUIO U
WHTEPIPETAIHIO
WH(OPMALIUN PA3ITHIHBIX
BUJIOB U (hopM
MPEICTABICHHUS

MP09

Cr1ocoOHOCTB BIAACTh
pa3IMYHBIMH CIIOCO0aMU
OOILIEHNST 1
B3aMMOICHCTBUS

MP12

CrnocoOHOCTh OIICHUBATH
Ka4yeCTBO CBOErO BKJIaaa U
Ka)KJOT0 Y9aCTHUKA
KOMaH/IbI B OOIIIMI
pE3yIIbTaT 10
pa3paboTaHHBIM
KPUTEPHUSIM, OCYIIIECTBIISATH
[MO3UTUBHOE
CTpaTeruuecKoe MOBEICHUE
B Pa3JIUYHBIX CUTYAIUAIX,
MIPOSIBIISATH TBOPUYECTBO U
BOOOpakeHue, ObITH
WHALAATHBHBIM

MP16

CrocoOHOCTh MOHUMATh
CBO€ SMOILIMOHAIBHOE
COCTOSAHHUE, BUICTH
HATPaBIICHUS PA3BUTHS
CcOOCTBEHHOM




AMOITMOHAIBHOU Cc(ephl,
OBbITH YBEpEHHBIM B cebe;

MP17

CrocoOHOCTh K SMIIaTHH,
BKJIFOYAIOIEN
CII0OCOOHOCTh TOHUMATh
SMOILIMOHAJILHOE COCTOSIHUE

JpyTHX

MP18

CIIOCOOHOCTH IPUHUMATh
ce0s1, HOHUMast CBOU
HEJIO0CTaTKU U
TOCTOMHCTBA, IPUHUMATD
MOTHBBI U apPTYMEHTBI
NPYTUX TN IpU
aHaJIU3€ Pe3y/IbTaToOB

e TeTbHOCTH, PU3HABAThH
CBOE MpaBo U MPaBO
NPYTUX JIIOJIeH Ha OIINOKH,
pa3BUBATH CIIOCOOHOCTH
MOHUMATh MUP C MO3UIUU
PYTroro 4enoBeKa

I1P602

CUMBOJIMYECKUH A3BIK
XUMHH, (PaKTOIOTHYECKHUE
CBE/ICHUS O CBOMCTBAX,
COCTaBe, MOJTyYCHHS U
6e3o0macHomM
WCTIOJIb30BaHUHT
BAYKHEUILINX
HEOPTraHUYECKUX U
OpPraHUYECKUX BEIECTB B
OBITY U IIPAKTHUYECKOMN
NesITeIbHOCTH YeJIOBEKa

I1P606

CrocoOHOCTE U BIIaJCHHUE
OCHOBHBIMH METOJIaMH
HAYYHOTO TTO3HAHUS
BEIIECTB U XUMHUYECKUX
saBJICHUH (HaOII0AeHHE,
U3MEepeHue, IKCIIEPUMEHT,
MOJIETTUPOBAHUE)

I1P609

CnocoOHOCTh U yMEHUE
QHAJTU3UPOBATh
XUMHYECKYIO
UH(OPMaLHIO,
MOJTy9aeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpesICTB
MaccoBO HH(poOpMaIuy,
ceTb VIHTEepHeT u apyrue)

I1P611

CrocoOHOCTh U yMEHHE
NPUMEHSTH 3HaHUS 00
OCHOBHBIX TOCTYITHBIX
METOAaX MO3HAHUS
BCIIECTB U XUMHUYCCKUX




SIBJICHUU JUTA
00yJaromuxcs ¢
OTpaHUYCHHBIMHU
BO3MO>KHOCTSIMU 37I0POBbBSI

I1P612

CriocoOHOCTh
MCIIOJIb30BATh pebedHO
TOYCUHYIO CUCTEMY
o6o3Hauenwuii JI. bpaiins
TSI 3aITCH XUMUYECKIX
dbopMyIT AJIs CIETBIX U
CIIA00BUIAIIIAX
00yJaroumxcs

3.2 CpeacrBa, npuMeHsieMble J1JI51 OlIEHKH YPOBHS MPAKTHYECKOH MOJAT0TOBKH

Kpatkoe
HAaUMEHOBaHUE
paznena (MOyJist)
/ TeMBbl TIpeiMeTa

Kon pesynbrara
oOyueHus

Tloka3zarenp oBIageHUS
pe3ynbTataMu o0y4deHus

HanmenoBaHue O1leHOYHOTO
CpE/CTBA U MPEJICTABICHUE €T0 B

OOC

Texymmi
KOHTPOJIb

[Ipomexyrounas
aTTecTauus

Pasnen 1. OcHOBEI

CTPOCHHA BCHICCTBA

Tema 1.1
[IpakTnueckoe
3ansTue Ne 1

JIPO2

CnocoOGHOCTh 0CO3HABATh
CBOU KOHCTUTYITMOHHBIC
rpaBa U 00sI3aHHOCTH,
YBKEHHE 3aKOHA U
[IPABOIIOPSIIKA B
nH(pOpMaITMOHHON cdepe

JIPO4

CnocoOHOCTH
chopMupoBaTh
HPaBCTBEHHOE CO3HAHHUE,
STUYCCKOTO MTOBEJCHUS C
HCITOTb30BaHUEM
H(}OPMALIMOHHO-
KOMMYHHKAITHOHHBIX
TEXHOJIOTHUM

MPO03

CnocoOHOCTh CTaBUTH U
(hopMynupoBaTh
COOCTBEHHBIE 33/1a4H B
o0OpazoBaTenbHON
NesITeIbHOCTH U
PKU3HCHHBIX CUTYAIUSAX IS
pelieHus
MH(OPMALIMOHHBIX 3a/1a4

[IpakTrueckas
pabota Nel
(n.5.4)

I1P602

CnocoOHOCTb BIAAETh
CUCTEMON XMMHUYECKUX
3HaAHUU, KOTOpasl BKJIKOYAET:
OCHOBOIOJIararome
MOHATHUS (XUMHUYECKHH
DJIEMEHT, aToM,
DIIEKTPOHHAS 000JI0YKa
aToMma, s-, p-, -d-
HIIEKTPOHHBIE OPOUTATIN

Pemenue 3agaun
2,20,29,30 (1 6.5)




aTOMOB, WOH, MOJIEKYJIA,
BaJICHTHOCTD,
PJIEKTPOOTPULIATEIIBHOCTb,
CTCIICHb OKHCJICHHS,
XUMUYECKasl CBSI3b

Tema 1.2
[IpakTrueckoe
sapstue No 2

JIPO1

Cnocob6HOCTHh (OpMUPOBATH
JYBCTBO TOPJIOCTH U
YBa)KEHUS K UCTOPUU U
TTOCTUKCHHSIM
OTEYECTBEHHOU
XMMHYECKON HAYKH;
XUMHYECKH IPAMOTHOE
[MOBE/ICHHE B
podeccrnoHaIbHOM
NEeSITeIbHOCTH U B OBITY IIPU
oOparieHuu ¢
XUMHYECKHMHU BELIECTBAMH,
MaTepHuaJaMu
Mpoleccamy,

JIP0O4

CrocoOHOCTh U TOTOBHOCTh
K 00pa30BaHUIO U
camMo00pa30BaHUIO Ha
MPOTS)KEHUU BCEU KU3HH;

MP04

CrocoOHOCTEH OBIANETH
BUIAMHU JEITEIIBHOCTH 10
[MOJIYICHUIO HOBOTO 3HAHUS

MPO06

CnocoOGHOCTH
(hopMupOBaHHS HAYYHOTO
TUTIA MBIIICHUS

[IpakTrueckas
pabota Ne2
(n.5.4)

MP11

CrniocobHOCTh BBIOMpPATh
TEMAaTUKy U METOIbI
COBMECTHBIX JEHCTBHM C
y4E€TOM OOIINX UHTEPECOB,
1 BO3MOXHOCTEN KaXJI0T0
4yJeHa KOJIJIEKTUBA,
[MPUHUMATD LIETU
COBMECTHOH JIESATCILHOCTH,
OpraHU30BbIBATH U
KOOPJIMHHUPOBATH AEHCTBUS
110 €€ JOCTUKEHHIO:
COCTAaBJIATH IIJIaH JICHCTBUH,
pacrnpeiensaTb poJiu ¢
Y4ETOM MHEHUI
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThHI

I1P603

CrocoOHOCTE BEISIBIISITE
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b N3YUECHHBIX
MOHSITHI

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

Paznen 2. Xumuyeckue peakuuu




Tema 2.1
[IpaxkTrueckoe
3angarue Ne 3-4

JIP02

CriocoOHOCTBH ¥ TOTOBHOCTE
K MPOJIOJKEHHTIO
00pa3oBaHMs ¥ MOBBIIICHUS
KBaTU(DUKAITIY B
n30paHHOMN
podeccrnoHaIbHOM
eITEIbHOCTH U
00BEKTUBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITHM B 3TOM

JIPO3

CriocoOHOCTb UCNONIB30BaTh
JIOCTH>KEHMS] COBPEMEHHOU
XUMHUYECKON HAYKHU U
XUMHYECKUX TEXHOJIOTUI
U151 TIOBBIILICHHSI
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BEIOPaHHOI
podeccuOHaTbHON

eI TEIbHOCTH

JIP0O4

CnocoO6HOCTh U TOTOBHOCTD
K 00pa30BaHUIO U
caM000pa30BaHUIO Ha
MPOTSDKEHUH BCEH JKU3HU

MP04

CrocoOHOCTB BJIaJETh
BUJaMU ACATCIIBHOCTHU 110
[OJIYYECHHIO HOBOTO 3HAHMS,
€ro UHTepIpeTaLlH,
MpeoOpa30BaHUIO U
IMIPUMCHCHUIO B Pa3JIMYHBIX
Y4EOHBIX CHTYAIUsX, B TOM
YKCIIC TP CO3aHUHU
Y4EOHBIX M COIMATBHBIX
[TPOCKTOB

MPO5

CriocoOHOCTh U YMEHHE
IICPCHOCUTL 3HAHHUA B
MO3HABaTEIbHYIO U
MPaKTUYECKYIO 00JIaCTH
KH3HEAESATEIILHOCTH;
WHTCTIPHUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
oOnacreit

I1P605

CrocoOHOCTh U yMEHHE
yCTaHaBJIMBATh
MMPHUHAIJIC)KHOCTD
M3y4eHHBIX
HCOPraHNYCCKUX U
OpPraHUYECKUX BEILIECTB K
OIpeIeTIEHHBIM KJIAcCaM H
rpyImam coeInHEHUH

XapaKTepU30BaTh UX COCTaB

[IpakTrueckas
pabota Ne3-4
(n.5.4)

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




1 BaKHEHIIINE CBOMCTBA;
ONPENIEIATh BUJIbI
XUMHYECKHUX CBS3CH
(koBasieHTHAs, MOHHAS,
MeTaJTnYecKasi,
BOJIOPO/HAsT)), THUIIbI
KPUCTAJUTMYECKUX PEIIETOK
BCIIICCTB;
KJ1acCU(PUITMPOBATH
XUMUYECKUE PEaKIIUU

I1P606

CnocoOHOCTH M BIajcHUE
OCHOBHBIMH METOIaMU
HAyYHOTO ITO3HAHHS
BEIIECTB U XUMHUUYECKHUX
sIBJICHUH (HaOJr01eHue,
W3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHKE)

I1P607

CriocoOHOCTh U YMEHUE
[IPOBOJUTH PACUETHI 110
XUMHUYECKUM (opMysIaM U
YPaBHEHUSIM XUMUYECKHUX
peakLuii ¢ UCIIO0Ib30BaHUEM
(bU3HYECKUX BEIIMYMH,
XapaKTEepU3YIOIIHUX
BEILIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bEMa
(HOpMaJbHbIE YCIOBUS)
ra3oB, KOJIU4eCTBa
BEILECTBA; UCIIOJIb30BaTh
CUCTEMHBIE XUMUYECKUE
3HAHUA ISl IPUHATHS
pelIeHN B KOHKPETHBIX
PKU3HEHHBIX CUTYaLUX,
CBSA3aHHBIX C BEIIECTBAMHU U
X IIPUMEHEHUEM

I1P610

CriocoOHOCTh U YMEHHE
coOJr01aTh MpaBuiia
HKOJIOTMYECKH
11e71eco00pa3Horo
MOBEJICHUS B OBITY U
TPYAOBOH €ATEIHLHOCTHU B
LIEJISIX COXPAHEHUS CBOETO
30POBBS U OKPYXKAIOLIEH
Cpe.bl; YUUTHIBATh
OIIACHOCTb BO3/IEHCTBHUS Ha
YKUBBbIE OpraHU3MbI
OIIpEAEIEHHBIX BEIIECTB,
[MOHMMas CMBICJT TOKa3aTeNs
[IpEeACIIBHON JOITyCTUMOM
KOHLIEHTPALUU

I1P611

CrocoOHOCTh U yMEHUE




MMPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX
METO/IaX TIO3HAHUS BEUICCTB
W XUMHYECKUX SIBJICHUN JJIsI
0o0ydJaronmxcs ¢
OTpaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/I0POBBSI

Tema 2.2
[IpakTrueckoe
3aHsaTue Ne 5

JIPO3

CriocoOHOCTb UCTIOIB30BATh
JIOCTH>KEHHSI COBPEMEHHOU
XUMUYECKON HAyKU U
XUMHYECKHX TEXHOJIOTUI
JUIS [TOBBILLIEHUS
COOCTBEHHOTO
MHTEJJIEKTYaJIbHOTO
pa3BUTHS B BHIOPaHHOI
podeccnoHaTbEHOM
NEATEIIBHOCTH

JIPO4

CriocoOHOCTh ¥ TOTOBHOCTb
K 00pa30BaHUIO U
caM000pa30BaHUIO HA
[POTSKEHUM BCEH )KU3HU

JIPOS

CrocoOHOCTb OCO3HAHUSI
[IEHHOCTH HAYYHOH
JACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOCKTHYIO
W UCCIICJIOBATEIIBCKYIO
NIEeATENHHOCTD
I/IH)II/IBI/II[yaJ'II)HO U B rpynne

MPO02

CnocoOHOCTh BIAACTh
HaBbIKaMU y4eOHO-
HCCIIEN0BATEIbCKON U
[MPOEKTHOU ESTEIbHOCTH,
HaBbIKAMU Pa3PELICHUS
pobemM

MP09

CriocoOHOCTH BIIAACTh
Pa3TMYHBIME CTIOCO0AMU
oO0IIeHNs U
B3aHMMOJIEHCTBHA,
apryMEHTUPOBAHHO BECTH
TAJIOT, yMETh CMSTUYaTh
KOH(DJTUKTHBIC CUTYaIINH,
Pa3BEPHYTO U TIOTUIHO
W3JIaraTh CBOIO TOUYKY
3peHUsl C UCIIOIh30BAHUEM
SI3BIKOBBIX CPEJICTB

MP11

CrniocobHOCTh BBIOMPATh
TEMAaTUKy U METOIBI
COBMECTHBIX JICUCTBUH C
YIETOM OOIIMX UHTEPECOB,
1 BO3MOXXHOCTEH KaXKJI0ro

YJICHA KOJIJICKTHBA,

[IpakTrueckas
pabota No5
(n.5.4)

Pemenune 3amaun
26, 36( 1 6.5)




[IPUHUMATD LIETTU
COBMECTHOH JI€ATEILHOCTH,
OpraHU30BbIBATH U
KOOPJAMHUPOBATH AEHCTBUS
0 €€ TOCTUKEHUIO:
COCTaBJIATh IIAH JICHCTBUMH,
pacrpenensaTh poiiy ¢
y4€TOM MHEHUU
Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI

I1P608

CriocoOHOCTh U yMEHUE
[JIAHUPOBATh U BBINOJIHATh
XUMUYECKUN dKCIIEPUMEHT
(npeBpareHus
OpPTraHUYECKUX BEIIECTB MIPH
HarpeBaHUU, OJIy4YeHHUE
STHJIEHA U U3yYEHUE €T0
CBOWCTB, KAUECTBEHHbBIE
pEeaKIMy Ha aJIbICTHIBL,
KpaxMaJl, YKCYCHYIO
KHCJIOTY; JA€HATypanus
O€JIKOB NP HarpeBaHUH,
[IBETHBIC PEAKIIUU OCIIKOB;
[IPOBOJIUTH PEAKIIMU
HOHHOTO OOMeEHa,
OIIpEeNIeNIATh CPey BOAHBIX
pacTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynbgar-,
KapOOHAaT- U XJIOPHI-
aHMOHBI, HA KATHOH
aMMOHWSI; peIaTh
HKCIIEpUMEHTAIbHbIE
3a/1a4M 110 TEMaM
«MeTamibl» 1 «
Hewmeranns») B
COOTBETCTBHUHM C IPAaBUIAMHU
TEXHUKH 0€30I1aCHOCTH pHU
o0pallleHnH , BEIIeCTBAaMH U
1abopaTopHBIM
00opynoBaHuEM;
MPEICTABISTH PE3YIbTATHI
XUMUYECKOTO
DKCIIepUMeHTa B (hopme
3aMuCcH ypaBHEHUN
COOTBETCTBYIOIIMX PEAKIIHNA
1 (GOPMYITUPOBATH BHIBOIBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTh U YMEHHE
aHaJIM3UPOBAThH

XUMHUYCCKYTO I/IH(I)OpMaI_II/IIO,




[OJTy4aeMyI0 U3 pa3HbIX
CTOYHUKOB (CpEACTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

Pa3nes 3.CTpoenne v CBONCTBA HEOPraHMYECKUX BeleCTB

Tema 3.1
[IpakTrueckoe
saustue Ne 6

JIP02

CriocoOHOCTh ¥ TOTOBHOCTE
K MPOJIOJKEHHTIO
00pa3oBaHMs ¥ MOBBIIICHUS
KBaTH(DUKAITIY B
n30paHHOMN
podeccrnoHaIbHOM
eITEIbHOCTH U
00BEKTUBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

JIPO8

CrocoOHOCTb U OCO3HAHUE
[IEHHOCTH HAYYHOH
ACATCIIBHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOCKTHYIO
W VCCIICJIOBATEIIBCKYIO
NIEeATENHHOCTD
WHIUBUYAIIBHO U B IPYIIIE

MPO08

CnocoOHOCTD BIAACTh
HABBIKAMU TIOJTYYCHUS
nHpOopMauK U3
MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTEHO
OCYIIECTBIISATH TIOUCK,
aHaJIN3, CUCTEMATU3aLUI0 U
WHTEPIPETAIHIO
nH(OpMALIUY PA3ITAYHBIX
BUJIOB U (pOpM
[PEICTABICHUS

[IpakTrueckas
pabota Ne6
(n.5.4)

MP09

CnocoOHOCTh BIIAJIETh
pa3IUYHBIMU CIIOCOOaAMU
OOIIICHUS U
B3aUMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TIAJIOT, YMETh CMSTYATh
KOH()JIMKTHBIC CUTYAIIHH,
Pa3BEPHYTO U JJOTUYHO
W3J1araTh CBOI TOUKY
3pEHUs C HCIIOTb30BAaHHEM
SI3BIKOBBIX CPEJICTB

I1P602

CriocoOHOCTH U BiaJIeHUE
CUCTEMON XMMHUECKUX
3HaAHUU, KOTOpasl BKJIKOYAET:
OCHOBOIIOJIararolme
MOHATHSI(XUMUYECKHI
JJIEMEHT, aToM,

DIIEKTPOHHAS 000JI0YKa

Pemnrenue 3agaqu
37,38 (1 6,5)




aToma, s-, p-, -0-
HIIEKTPOHHBIC OPOUTAITN
aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTD,
3J1EKTPOOTPULATENBHOCT,
CTENEHb OKUCIIEHMUS,
XUMHUYECKasl CBSI3b, MOJIb,
MOJIIpHAs Macca,
MOJISIPHBIA 00BEM,
YTIIEPOIHBIN CKEIIET,
(GyHKIIMOHATbHAS TPYIINA,
paauKai, u30Mepus,
FOMOJIOTUYECKH A,
FOMOJIOTH, YTJIEBOJOPOIbI,
KUCJIOPOJI- U
a30TcojepKallne
COEIMHEHUS], OMOIOTUYECKU
AKTUBHbIE
BelecTBa(yIrieBOIbI, KUPBI,
0eJIKu ), MOHOMED, MOJTUMED,
CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE
COEIMHEHMUS,
KPUCTAJUIMYECKast PELICTKA,
TUIBl XUMHYECKUX PEaKLHi
(OKMCIIUTENBHO -
BOCCTaHOBUTEJIbHBIE, 3K30-
1 DHIOTEPMUYECKUE ,
peaKiuu HOHHOTO OOMeHa),
pacTBOp, SJIEKTPOIUTHI,
HEJIEKTPOJINTHI,
PIIEKTOPOJIUTHYECKAS
MCCOLMAINS, OKMCIIUTEND,
BOCCTaHOBUTENb, CKOPOCTh
XUMHYECKON pEeaKINH
XUMHUYECKOE PAaBHOBECHE),
TEOPHUH U 3aKOHBI(TEOPHS
XUMHYECKOIO CTPOCHHUS
OpPraHUYECKUX BEILECTB A,
M, bytneposa, Teopus
DACKTPOIUTUYECKOM
MCCOLIMAINY,
repuoandeckuit 3akox [1.1.
Menpenees, 3aK0H
COXpPaHEHHUs MaccChl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK
XUMHUH, (PaKTOIOTUYECKHE
CBEJICHUS O CBOMCTBAX,
COCTaBE, MOJyYEHUS U
0e30macHoM
VCII0JIb30BaHUU




BAKHEUIIINX
HEOPTaHUYECKUX U
OpPraHUYECKUX BELIECTB B
OBITY M IPAKTHYECKOU
NesITeIbHOCTH YEJI0BEKa

I1P603

CriocoOHOCTh U YMEHUE
BBISIBJIATH XapaKTEPHBIC
[IPU3HAKU U B3aHMOCBS3b
V3y4YEHHBIX IIOHATHH,
[IPUMEHSATH
COOTBETCTBYIOIME MIOHATHUS
[IpY ONMCAHUU CTPOEHUS U
CBOMCTB HEOPraHMYECKUX U
OpPraHUYECKUX BELIECTB U
VX NIPEBPALLEHUN; BBISBIIATD
B3aUMOCBS3b XUMHUYECKUX
3HAHWUU C TIOHATUSAMU U
[IPEACTABICHUAMU APYTUX
€CTECTBEHHOHAYYHBIX
[IpEIMETOB

I1P604

CriocoOHOCTh U yMEHUE
HCII0JIb30BaTh
HaUMEHOBAHUS XUMHUYECKUX
COCTUHEHUN
MEXIyHApOAHOTO COI03a
TEOPETUUECKOU U
[PUKIATHON XUMUU U
TPUBUAJIbHBIE HA3BAHMS
BAXKHEHIITHIX
BEIIECTB(ITUJICH, alleTHIICH,
rMIepuH, GeHom,
(dbopManbaeru, yKCycHas
KHCJIOTA, TJIULUH, YTapHbIA
ra3, yriaeKUCIblil ras,
aMMUaK, raiéHHas U3BECTh,
Herani€Hasi U3BECTb,
MUTHEBAs COJA U IPYTHX),
COCTaBIATh (POPMYITBI
HEOPraHUYECKUX 1
OpPraHUYECKUX BEILECTB,
YpaBHEHUS XUMHUYECKHIX
peakiuii, OOBICHITh UX
CMBICIT; TIOJTBEPK1aTh
XapaKTEepPHbIE XUMHUYECKUE
CBOICTBA BEILIECTB
COOTBETCTBYIOIIMUMH
PKCTICPUMEHTAMH 1
3anuCcsIMU YpaBHEHUHN
peakuuii

I1P609

CriocoOHOCTh U YMEHHE
aHaJIM3UPOBAThH

XUMHUYCCKYTO I/IH(I)OpMaI_II/IIO,




[OJTy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CPE/ICTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

Tema 3.2
[IpakTHueckoe
3ansTre Ne 7

JIPO2

CrocoOHOCTB K
[TPOIOJIKCHHEO
00pa30oBaHMS ¥ MOBBIICHUS
KBaTM(UKAITIN B
n30paHHON
podeccrnoHabHOM
NEATEIbHOCTH H
00BEKTUBHOE OCO3HAHUE
POJIN XUMHYCCKUX
KOMIICTCHITUM B 3TOM;

JIPO3

CrocoGHOCTh yMETH
WCIIOJIb30BaTh JOCTUKCHUS
COBPEMEHHON XMMUYECKOMN
HayKH 1 XUMHUYECKUX
TEXHOJIOTUM JIJIs
[MOBBILLIEHUS] COOCTBEHHOT'O
WHTEJJICKTYaJIbHOTO
pa3BUTHA B BEHIOpAaHHOU
podeccnoHaTbHOM

eI TeNbHOCTH;

JIPO4

CriocoOHOCTh ¥ TOTOBHOCTb
K 00pa30BaHUIO U
caM000pa30BaHUIO HA
MPOTSHKEHUU BCEH KU3HU

[IpakTrueckas
pabota Ne7

JIPOS

CnocoOHOCTh M OCO3HAHHE
LICHHOCTU Hay4YHOU
NeATEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOEKTHYIO
1 UCCIIeZIOBATEIBCKYIO
NEeATENLHOCTD
WHMBUYyAIBHO U B TPYIIIE

(n.5.4)

MPO3

CIIOCOOHOCTBH ¥ TOTOBHOCTD
K CaMOCTOSITeJ'II)HOMy
MOMCKY METOJIOB PEIICHHS
HpaKTI/IquKI/IX 3aaa4,
MPUMEHEHHIO Pa3JInYHBIX
METOJIOB ITI03HAHUS

MPO06

CnocoOHOCTb BIAAEThH
Hay4YHBIM TUIIOM
MBIILIJIEHNS, BIAJETh
Hay4YHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSIMU U
METOJIaMU

MPO7

CrocoOHOCTE BBIIBUTATH
HOBBIC UJCH, TIpeIaraTh
OPUTHHAIILHBIC TTOIXO0JTBI U

perieHus

Pemenue 3agaun
9,39,40 (1 6.5.)




I1P603

Cnocob6HOCTH (hOPMUPOBATH
YMEHHS BBISBIISITh
XapaKTepHbIC IPU3HAKU U
B3aMMOCBSI3b N3YUEHHBIX
MOHSITUI

I1P604

CnocoOHOCTh U YMEHUE
HCII0Ib30BaTh
HaMEHOBAHHS XUMHYECKHUX
COCIUHCHUI
MEXIyHApOAHOTO COI03a
IUPAC, noareepxaarhb
XapaKTEePHbIE XUMUYECKUE
CBOMCTBA BEIICCTB
COOTBETCTBYIOIINUMH
SKCIIEPUMEHTaMHU U
3aIUCSIMU YPaBHEHUHN
peakuuii

I1P606

CriocoOHOCTb U BiIaJ€HHE
OCHOBHBIMH METOIaMU
HAYYHOTO TIO3HAHUS
BEIIECTB U XUMHUYECKHUX
sIBJICHUH (HaOJt0IeHUe,
W3MEpEHUE, SKCIICPUMEHT,
MOJICJTUPOBAHKE)

I1P609

CnocoGHocTh hopMHupOBATH
YMCHHE aHATH3UPOBATH
XUMHAYECKYI0 HHPOPMALIUIO

Tema 3.3
[IpaxkTueckoe
3anstue Ne 8

JIPO3

CIIOCOOHOCTH UCITOJIE30BaTh
TTOCTHKEHHS] COBPEMEHHON
XUMUYECKON HAyKU U
XUMHYECKUX TEXHOJIOTHH
17151 TTOBBIIIICHHS
COOCTBEHHOT'O
WHTEJUIEKTYaJIbHOTO
pa3BUTHA B BEHIOpAaHHOU
po¢ecCuoHaAIbHON
NeATeIbHOCTH

JIPO7

CnocoOHOCTh U
COBEpILICHCTBOBAHUE
SI3LIKOBOM 1 UMTATEILCKOM
KyJbTYpbI KaK CPeACTBA
B3aUMOJICVCTBUS MEXKITY
JTFObMHU U TIO3HAHUS MUpa

MPO1

CriocoObHOCTh U YMEHHE
CaMOCTOSITEIILHO
(dbopMynHupoBaTh U
aKTyaJTU3UPOBAThH
npo0iieMy, paccMaTpUBaTh
€€ BCECTOPOHHE,
OIPEACTSTh 1EeIH

JCATCIIbHOCTH, 3a1aBaTh

[IpakTrueckas
paboTa Ne§
(m.5.4)

Pemnrenue 3agaqu
41,42 (1 6.5)




MapaMmeTpbl U KPUTEPUU UX
NOCTHKEHHSI, BHOCUTD
KOPPEKTUBBI B

e TEIbHOCTD, OLICHUBATD
COOTBETCTBHE PE3YJIbTaTOB
L[E€TI5IM, OLICHUBATh PUCKU
[OCIICACTBHI 1€ATEIbHOCTH

MPO3

CIIOCOOHOCTBH M TOTOBHOCTD
K CaMOCTOATCIIBHOMY
IIOMCKY MCTOA0OB PCUHICHUA
IIPAKTUYCCKHX 3a/1a4,
IIPUMCHCHUIO PA3JIMYHBIX
MCETOJ0B ITIO3HAHUA

I1P605

CnocoOHOCTh U YMEHHUE
yCTaHaBJINBAThH
MPUHAIJICKHOCTh
M3y4EHHBIX
HEOPraHUYECKUuX 1
OpPraHUYECKUX BEIIECTB K
onpeaeIEHHBIM KJlaccaM U
rpyIIaM COeIUHEHUN
XapaKTepU30BaTh UX COCTaB
1 Ba)KHEUIIINE CBOMCTBA,
ONPEACIISITH BUJIbI
XHUMHYCCKHUX CBSI3CH
(KoBajJIeHTHAs, MOHHAA,
MeTaJlJIndecKas,
BOJOPOJIHAS)), THIIBI
KPUCTAJUIMYECKUX PELIETOK
BCIIICCTB;
KJIacCU(UIIUPOBATh
XUMUYECKHUE PEAKIINU

I1P608

CriocoOHOCTh U YMEHHE
[JIAHUPOBATH U BBITIOTHATH
XUMHYECKHUI SKCIIEPUMEHT
(mpeBpartteHus
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHUH, TTOTyUYeHHUE
STUJICHA U U3y4EeHUE ero
CBOICTB, KQUECTBCHHBIC
peaKkIuy Ha albIeTUIbl,
KpaxMaJl, yKCYCHYIO
KHCIIOTY; ICHATypaIus
OENKOB NP HarPEBAHUH,
[BETHBIC PEAKIIUH OCITKOB;
MIPOBOJUTH PEAKIIUU
HOHHOI'0 OOMEHa,
OTIpEeJIeNIATh CPeay BOAHBIX
pacTBOPOB, KAYECTBEHHBIC
peakiuu Ha cynbdart-,
KapOOHAT- U XJIOPH]I-

AdHHUOHBbI, HA KaTUOH




aMMOHWSI; peIaTh
PKCIIEPUMEHTAILHBIC
3a]auu 110 TeMaM
«MeTamib» 1 «
Hemeramis») B
COOTBETCTBUH C MMPaBUIAMH
TEXHUKU 0€30IIaCHOCTH TIPU
oOpaIlieHuu , BEIECTBaMH U
11a00paTOPHBIM
o0opynoBaHUEM;
[PEICTABISATH PE3YIbTATHI
XUMHYECKOTO
DKCIIEPUMEHTa B (hopMe
3aIlMCU YPaBHEHUMU
COOTBETCTBYIOIINX PEaKIUi
1 (hOPMYJIUPOBATH BBIBOJIBI
Ha OCHOBE 3TUX
pe3yIbTaToB

I1P609

CriocoOHOCTh U YMEHHE
aHAJM3UPOBATH
XMMHYECKYI0 HH(OopManuio,
MOTY4aeMyI0 U3 Pa3HbIX
VMCTOYHHKOB (CPEaCTB
MaccoBOM WH(pOpMaIHH,
cets MHTEpHET U Apyrue)

Paznen 4. CTpOGHI/Ie U CBOMCTBA OpPraHu4YCCKuX BCUICCTB

Tema 4.1
[IpakTHueckoe
sauste Ne 9

JIPO1

CrnocoGHOCTh
c(hopMHUPOBATH YYBCTBO
TOPAOCTH U YBOKEHUS K
WCTOPUU M JIOCTHIKESHUSIM
OTEYECTBEHHOMN
XUMHUYECKON HAyKH;
XUMHYECKH TPaMOTHOE
MMOBE/ICHHE B
npodeccnoHanbHOM
NEATSIILHOCTH U B OBITY ITPH
oOpalleHuu ¢
XUMHYECKHUMH BEIECCTBAMH,
MaTepUallaMH U
poreccaMu

JIPO3

CnocoOHOCTh MCIIOJIB30BaTh
JTOCTHKEHHSI COBPEMEHHOM
XUMHYECKON HAYKU U
XUMHYECKUX TEXHOIOTHH
U1 [IOBBIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaTbHOTO
pa3BUTHS B BHIOpAHHOM
npodeccrnoHanbHOM
1EeATEIbHOCTH

JIPO7

CnocoOHOCTE U

[IpakTueckas
pabota Ne9
(m.5.4)

Pemnrenue 3agaqu
27,43,44 (1 6.5.)




COBEpIICHCTBOBAHUE
SI3LIKOBOM M UMTATEIILCKOM
KYyJbTYPbI KaK CpeCTBa
B3aUMOJICVCTBUS MEXKITY
JIFOABMU U TIO3HAHUS MUpa

MPO3

CIIOCOOHOCTBH M TOTOBHOCTD
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHUX 3a/iay,
IIPUMCHCHUIO PA3JIMYHBIX
MCETOJ0B ITIO3HAHUA

MPO06

CriocoOHOCTB BIaJETh
Hay4HBIM THUIIOM
MBILLIJICHYS, BIAJCTh
Hay4HOU TEPMUHOJIOTHEH,

MP11

CrniocoOHOCTH BBIOMpATh
TEMAaTUKy U METOJbI
COBMECTHBIX JICUCTBHI C
y4ETOM OOIIMX HHTEPECOB,
1 BO3MOYKHOCTEH KaKI0TO
JJIeHA KOJIJICKTHBA,
[MPUHUMATD LIETTH
COBMECTHOH JIeSITEILHOCTH,
OpraHU30BBIBATH U
KOOPJMHUPOBATH JCHCTBUS
o €€ JOCTHKCHUIO:
COCTaBJIATh IUIAH JICHCTBHH,
pacrpeiensaTh poJiu ¢
y4ETOM MHEHHI
YIaCTHUKOB, 00CYK/1aTh
[pe3yabTaThl COBMECTHOM
paboThI

MP13

CrniocobHOCTh
CaMOCTOSITEITLHO
OCYIIECTBISTh
MO3HABATEIHHYIO
NeSITeJIbHOCTb, BBISIBIISITh
poOJIeMbl, CTaBUTh U
(dbopMynHpoBaTh
cOOCTBEHHBIC 3a/1a91 B
o0pa3oBaTenbHOI
NESATSIIEHOCTH
PKU3HCHHBIX CUTYaIUsX,
CaMOCTOSITEITLHO
COCTABJISATH TUIAH PEIICHUS
MPOOJIEMBI C Y4ETOM
MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXHOCTEN U
MPEANIOYTEHUN

MP14

CrocoOHOCTD




dhopMupoBaHHS 1
[IPOSIBIICHUS LIIUPOKOU
SPYAULIMH B Pa3HBIX
00J1acTSIX 3HAHUH,
[MOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U
KyJIbTYPHBIH YPOBEHb

I1P602

CriocoOHOCTH U BIIICHUE
CUCTEMON XMMHUYECKUX
3HaAHUH, KOTOpas BKJIKOYAECT
OCHOBOIIOJIAraroIue
[TOHATHUSA: YTIIEPOIHBIN
CKeJIeT, (PyHKIMOHAIbHAs
rpyIa, pajauKal,
M30MEpPHsL, TOMOJIOTHUECKUN
psil, TOMOJIOTH,
YII1€BOIOPOABI, KUCIOPOA-
1 a30TCOACpKALINE
COEIMHEHUs], OMOIOINYECKH
aKTUBHbIE
BellecTBa(yIJIeBO/bl, JKUPBI,
Oe€JIK1 ), MOHOMED, MOJTUMED,
CTPYKTYpPHOE 3B€HO U Jp.
BBICOKOMOJIEKYJIIPHBIE
COEIUHEHUS; TEOPUH U
3aKOHBI(TEOPHUSI
XUMHUYECKOIO CTPOCHMS
OpraHNUYeCKHUX BEIIECTB A,
M, bytneposa, Teopus
PIIEKTPOJIUTHYECKON

U CCOLIAIUH,
repuoandeckuil 3akox .M.
Menzenees u Jp.)

I1P603

CriocoOHOCTh U YMEHHE
BBISIBJISITH XapaKTEpHbIE
[IPU3HAKH U B3aUMOCBS3b
M3y4YEHHBIX ITOHATHH,
[IPUMEHSITh
COOTBETCTBYIOIIME TTOHATHS
[IPY ONIMCAaHUM CTPOEHUS U
CBOMCTB HEOPTraHUYECKHUX U
OpPraHMYECKUX BEIIECTB U
WX TpeBpallleHul; BBISIBIATD
B3alMOCBSI3b XMMHUECKHUX
3HAHUU C MOHATHAMH U
[IPEICTAaBICHUSMH IPYTHX
€CTECTBEHHOHAYYHBIX
[IPEIMETOB

[1P604

CrocoOHOCTh U yMEHHE
MCII0JIb30BATh
HAaUMCHOBAHUA XUMHNYCCKUX

COEeIUHEHUN




MEXTyHApOIHOTO COI03a
TEOPETUYECKON U
MPUKIIATHON XUMHUHU U
TPUBHAJIbHBIC HA3BAHUS
BaKHEUIIIMX OPTaHUYECKUX
1 HEOPTaHUYECKUX
BEIIIECTB; COCTABIISATh
(hopMyIIbI, ypaBHEHUS
XUMHAYCCKUX PEaKITHid,
OOBSACHATH UX CMBICII,

I1P611

CHocoOHOCTb ¥ yMEHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JTOCTYITHBIX
METO/IaX IO3HAHHS BEILIECTB
U XUMHUUYCCKUX SBICHU AJIsI
00yJaronmxcs ¢
OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI

I1P612

CriocoOHOCTh U yMEHUE
HCIIOJIb30BaTh pPelbeHO
TOYCUHYIO CUCTEMY
o6o3Hauenuii JI. bpaitns
TS 3aITUCH XUMUYECKUX
(dhopMyIl AJis CIENbIX U
CI1a00BHUISAIINX
oOyJaromuxcs

Tema 4.2
[IpakTHueckoe
3angarue Ne 10-12

JIP02

CnocoOHOCTh U TOTOBHOCTh
K MPOJOIIKEHHUIO
00pa3oBaHMs U MOBBIICHUS
KBaJIM(DUKAIIY B
n30paHHON
po¢ecCuoHaAIbHON
esITeIbHOCTH U
00BEKTUBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

JIPO4

CnocoOHOCTh U TOTOBHOCTh
K 00pa3oBaHUIO U
camMo00pazoBaHUIO Ha
MPOTSKEHUH BCEU KU3HU

JIPO5

CnocoOHOCTB K
c(OpMHPOBAHHOM
SKOJIOTHYECKON KYIbTYpBHI,
[MOHUMaHKE BIUSHUS
COITMATEHO-YKOHOMHYECKUX
[IPOLIECCOB HA COCTOSTHUE
MPUPOIHOMN U COIIUATILHON
Cpenbl, OCO3HAHHE
rJ100aBbHOTO XapaKkTepa
HKOJIOTHYECKUX MTPOodieM

MPO02

CrocoOHOCTH BIIAZIETH

[IpakTueckue
paboTer Ne10-12
(n.5.4)

Pemenne 3amaun 1
(m.6.5)

Pemenue 3amaun
1,7,8,13-19,23, 47,
48(1 6.5.)




HaBBIKAMH y4eOHO-
HCCIIEI0BATENBCKON U
[IPOEKTHOM J1eATEIbHOCTH,
HaBbIKAMU Pa3PEIICHUS
pobieM

MPO3

CriocoOHOCTEL ¥ TOTOBHOCTE
K CaMOCTOATCIIBHOMY
IIOMCKY METOA0B PCHICHUA
IIPAKTUYCCKHUX 3a/iay,
IIPUMCHCHUIO PA3JIMYHBIX
MCETOJ0B ITIO3HAHUA

MPO7

CrocoOHOCTb BBIABUTATH
HOBBIC UJIEH, IPEJIaraTh
OpUTMHAJIbHBIE TOAXOIbI U
peLIeHUs

MP13

CriocoOHOCTh
CaMOCTOSTENHHO
OCYIIECTBIISATh
[M03HABATEIbHYIO
NIEATEIbHOCTD, BBISBIISATh
MpoOJIeMBbI, CTaBUTh U
(dbopmynHpoBaTh
COOCTBEHHBIE 3aa4H B
o0pazoBarenbpHON
EeITEIbHOCTH U
YKU3HEHHBIX CUTYAIHIX,
CaMOCTOSTENHHO
COCTaBJIATH TUIAH PEIICHUS
MPOOJIEMBI C YIETOM
MMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOXKHOCTEH 1
[PEIIIOYTEHUI

MP15

CriocoOHOCTh U yMEHUE
7aBaTh OLIEHKY HOBBIM
CUTyallusaM, BHOCUTH
KOPPEKTHUBHI B
JNCATCIIbHOCTDh, OIICHUBATDH
COOTBETCTBHE PE3YIbTATOB
[EeIsIM

I1P601

CrnocoGHOCTh
copmMHpOBaThH
[Ipe/ICTaBICHHUS: O
XUMHYECKON
COCTABJISIFOLIEN
€CTECTBEHHOHAY4YHOU
KapTHHBI MUPA, POJIN
XUMHUU B TIO3HAHUH SIBJICHUN
MPUPO/bI, B POPMUPOBAHUU
MBILIUIEHUS U KYJIBTYPBI
JIMYHOCTH, €€




(hyHKIIMOHATEHOM
rPaMOTHOCTH,
HEOOXOUMOM ISl PEeIICHUS
MPAKTUIECKUX 337249 U
HKOJIOTUYECKU
000CHOBaHHOTO OTHOIIICHUS
K CBOEMY 3/IOPOBBIO U
[PUPOIHON Cpeae

I1P606

CriocoOHOCTh K BJIAJICHUIO
OCHOBHBIMH METOIaMU
HAy4HOTO ITO3HAHHS
BEIIECTB U XUMHUUYECKHAX
sIBJICHUH (HaOJr01eHue,
M3MEpEeHUE, SKCIIEPUMEHT,
MOJICJTUPOBAHKE)

I1P608

CnocoOHOCTh U yMEHUE
[JIAHUPOBATH U BBITIOTHSATH
XUMHYECKUI SKCIIEPUMEHT
(npeBpaitteHus
OpPraHMYECKUX BEIIECTB MPH
HarpeBaHWH, TIOTYICHHE
STHJICHA U U3yYEHUE €TO
CBOMCTB, KQUCCTBCHHBIC
peaKkiuy Ha ambIeTuIbl,
KpaxMaJl, yKCYCHYIO
KHCIIOTY; IHaTypanus
OEJIKOB IIPU HarpeBaHUH,
[[BETHBIE PEAKIIUU OEIIKOB;
MTPOBOUTH PEAKIINN
MOHHOTO 0OMEHa,
OTIPECIIATH CPEy BOAHBIX
[PacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cynbdat-,
KapOOHAT- U XJIOPHI-
AQHWOHBI, HA KATHUOH
aMMOHHS;, pelIaTh
PKCIIEPUMEHTAITLHBIC
3a/1a4M 10 TeMaM
«MeTamib» 1 «
Hemeranmns») B
COOTBETCTBHUH C IPaBUIIAMH
TEXHUKHU 0€30MacHOCTH TpHU
oOpareHuu , BEeIecTBaMu 1
1a0opaTOPHBIM
o0opynoBaHUEM;
[PEICTaBISATh PE3YIbTATHI
XUMHYECKOTO
DKCIIepUMeHTa B (hopme
3aIMCU yPaBHEHUM
COOTBETCTBYIOIIUX pEaKIUN
1 (hOPMYJIUPOBATH BBHIBOJIBI
Ha OCHOBE 3TUX




pE3yNbTaTOB

I1P609

CnocoOHOCTh U YMEHHUE
aHAJN3UPOBATh
XUMHAYECKYI0 HHPOPMAIIUIO,
MOJTy4aeMyI0 M3 pPa3HBIX
MCTOYHHUKOB (CPEJICTB
MaccoBOM HH(pOpMaInY,
cetb IHTEpHET U pyrue)

I1P610

CriocoOHOCTh U yMEHHE
co0uro1aTh MpaBuiIa
HKOJIOTUYECKU
11e71eco00pa3HOro
[IOBE/ICHUS B OBITY U
TPYZLOBOH AEATENbHOCTH B
[EJIIX COXPAHEHUS CBOETO
3]10pOBbsI U OKpY’KaroIien
Cpenbl; YIUTHIBATh
OIaCHOCTh BO3JICHCTBUS Ha
YKUBBIC OPTaHU3MBI
OIpeIeIEHHBIX BELIECTB,
MMOHUMAs CMBICIT TIOKA3aTeJs
[peIesIbHON JOIyCTUMOMN
KOHIICHTPALUU

I1P611

CriocoOHOCTh U yMEHUE
[IPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX
METO/IaX MTO3HAHUS BEUICCTB
1 XUMHWYECKHX SIBJICHUN JJIA
oOyJaromuxcs ¢
OIrpaHU4YCHHBIMHA
BO3MO)KHOCTSIMH 37I0POBBSI

I1P612

CriocoOHOCTh U yMEHUE
MCIIOJIB30BATh PENBE(PHO
TOYCYHYIO CUCTEMY
obo3Hauenuii JI. bpaiins
TS 3AITACH XMMUYECKUX
(bopMyI TS CIETBIX U
CI1a00BHUAAIINX
o0yyJaromuxcs

Tema 4.3
[IpakTHueckoe
saustie Ne 13

JIPO1

CnocoGHOCTh
c(hopMHUPOBATH YYBCTBO
TOPJIOCTH M YBOKEHHUSI K
HCTOPHUH U TOCTHKEHUSAM
OTEYECTBEHHOMN
XUMHUYECKON HAyKU;
XUMHAYECKH IPaMOTHOE
MMOBE/ICHHC B
npodeccrnoHanbHOM
NESITEIBHOCTH U B OBITY MPH
oOparieHuu ¢

XHUMHUYCCKUMH BCIICCTBAMMU,

[IpakTueckas
pabota Nel3
(m.5.4)

Pemrenue 3agauu
45,46 (6.5.)




MaTepuagamMu 1
poreccaMu

JIPO2

CrocoOHOCTh ¥ TOTOBHOCTD
K MPOJOJIKEHHUIO
00pa3oBaHMS ¥ MOBBIIICHUS
KBaTM(UKAITIN B
n30paHHON
podecCuoOHAIBHON
NEATEIbHOCTH U
00BEKTUBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITHM B 3TOM

JIPO3

CrocoOHOCTH
MCIIOJIb30BaTh JOCTHKCHUS
COBPEMEHHON XUMUYECKOMN
HayKH 1 XUMUYECKUX
TEXHOJIOTUM 1151
[MOBBILLIEHUS] COOCTBEHHOT'O
WHTEIJICKTYaJIbHOTO
pa3BUTHA B BEHIOpAaHHOU
podeccnoHaTbEHOM
e TeNbHOCTH

MPO1

CnocoOHOCTh U yMEHUE
CaMOCTOSATEJIEHO
dbopMynupoBath u
aKTyaJIU3UpOBaTh
poOyieMy, paccMaTpuBaTh
€€ BCECTOPOHHE,
ONPEACIIATH LENU
NeATEIbHOCTH, 337aBaTh
[apaMeTpbl U KPUTEPUU UX
JOCTHIXXCHUSA, BHOCUTD
KOPPEKTHUBBI B
JNCATCIIbHOCTh, OIICHUBATDH
COOTBETCTBHUE PE3YIBTATOB
[I€JIIM, OLIEHUBAaTh PUCKHU
[MOCIIEACTBUM JAEATEIBHOCTH

MPO03

CrnocoOHOCTb K
CaMOCTOSITEIbHOMY ITOMCKY
METOIOB PEIICHUS
MPAKTUYECKUX 3314,
MMPUMEHEHHIO Pa3TUIHBIX
Croco00B pacro3HaBaHUS
OpPTaHUYECKUX BEUIECTB Ha
[pUMepe allbJIeTHJIOB,
CIIHPTOB, YTIIEBOJIOB,
YKCYCHOM KUCIIOTHI, O€JIKa U
T.I1.) C UCTIOJIB30BAHUEM HX
(U3UKO-XUMHYECKHIX
CBOMCTB U XapaKTEPHBIX
KaueCTBEHHBIX PEaKIIHA.




MP04

CrocoOHOCTh OBJIAZIETH
BUaMU JCATCIIbHOCTH 110
[MOJIYYCHHIO HOBOT'O 3HAHMS,
€ro HHTEPIIpETALUN,
MPeoOpPa30BAHUIO U
HpI/IMeHeHI/IIO B paSHHqHBIX
y4eOHBIX CHUTYAIHsIX, B TOM
qHCIIC TIPU CO3TaHUH
Y4eOHBIX M COITMATbHBIX
MIPOCKTOB

MPO5

CrnocoOGHOCTB ¥ yMeHHe
IICPCHOCUTL 3HAHHUA B
[03HABATEIbHYIO U
MPAKTUYECKYIO 00JIACTH
KH3HEAEATEILHOCTH;
WHTCTPHUPOBATHL 3HAHUS U3
Pa3HbIX MPEIMETHBIX
oOacreit

MPO7

CrocoOHOCTb BBIIBUTaTh
HOBBIC HJICH, ITPEJIIaraTh
OPUTHHAIILHBIC TTOIXOJIbI U
pelIeHus

MPO08

CrocoOHOCTh OBAJIETh
HABBIKAMHU TIOJTYYCHUS
nHpOpMauK U3
VMCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTEHO
OCYIIECTBIISATH TIOUCK,
aHaJIN3, CUCTEMATU3aLUI0 U
WHTEPIPETAIHIO
nH(OpMAaLIUY PA3ITAYHBIX
BUJIOB U (pOopM
[PEICTABICHUS

MP13

CriocoOHOCTh
CaMOCTOSTEIIEHO
OCYIIECTBIISTh
M03HABATEIbHYIO
NIEATENbHOCTD, BBISBIISATE
MpPOOJIEeMbI, CTAaBUTh U
(dhopMynupoBaTh
COOCTBEHHBIE 3a]]a4U B
o0OpazoBaTenbHON
NEeATeIbHOCTH U
YKU3HEHHBIX CHTYaIHsX,
CaMOCTOSTEIIBEHO
COCTaBJIATH TUIAH PEIICHUS
MPOOJIEMBI C YIETOM
MMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOKHOCTEH B
[IPEANIOYTEHUN




MP14

CrnocobHOCTH
(dbopmupoBaHUs U
[IPOSIBJICHUS IIUPOKOM
DPYIUIIUH B Pa3HBIX
001acTIX 3HAHUH,
[MOCTOSIHHO TOBBIIIATH CBOU
o0pa3oBaTeNbHbIN U
KYJIbTYPHBIN YPOBEHb

I1P601

CnocobHOCTh
copMHpOBATH
MPEACTABJICHUS: O
XHUMHYICCKOMN
COCTABJISIOIIECH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPa, POJIH
XUMUH B IIO3HAHHUHM SIBJICHHUI
MPUPOJIbI, B POPMHUPOBAHUH
MBIILJICHUS B KYJTbTYPBI
JIMYHOCTH, €€
(GyHKIMOHATHLHON
rPaMOTHOCTH,
HEOOXOAUMOM ISl PEeLICHUS
MPAKTHYECKHUX 3a/1a4 U
PKOJIOTHICCKH
000CHOBAaHHOT'O OTHOILICHHMS
K CBOEMY 3JI0POBBIO U
MPUPOJTHON cpelie

I1P607

CnocoOHOCTh
chopMupoBaTh
[peICTaBICHHUS: O
XUMHYECKON
COCTaBJISIOIIEH
€CTECTBEHHOHAY4YHOU
KapTUHBI MUPA, POJIH
XAMHH B ITO3HAHUU SIBJICHUN
MPUPOBI, B POPMUPOBAHUU
MBIIIICHUS B KYJTbTYPBI
JIMYHOCTH, €€
(YyHKIIMOHATIBHOM
rPaMOTHOCTH,
HEe0OXO0IMMOM ISl pelIeHus
MPaKTUYECKHX 33724 U
DKOJIOTHYECKH
000CHOBAHHOI'O OTHOILICHHS
K CBOEMY 3JIOPOBBIO H
[IPUPOIHOM Cpeae

I1P609

CrocoOHOCTh U yMEHHE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIHIO,
[10JIy4a€MYI0 U3 Pa3HbIX
MCTOYHUKOB (CpECTB

MaccoBOM nH(popmanuy,




ceth IHTEpHET U npyrue)

I1P611

CnocoOHOCTh U YMEHHUE
[PUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/IaX IO3HAHHS BEILECTB
Y XUMUYECKUX SBIICHHUN JIJIS
o0yJaromuxcs ¢
OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBbSI

I1P612

CrocoOHOCTh U YMECHHE
MCIIOJIb30BATh PEIbE(HO
TOUYCUHYIO CUCTEMY
o6o3nauenwmii JI. bpaiins
VTS 3aITUCH XUMHYECKHIX
(hopMyII JIS CIETIBIX U
CIIa0OBUIAIIIAX
00y4Jaronmxcst

Paznen. 5. Kunernueckue u TepMOIMHAMAYECKHE 3aKOHOMEPHOC

peakiuii

THU NIPOTCKAaHUA X

HUMHNYCCKHUX

Tewma 5.1
[IpakTnueckoe
3ansitue Ne 14

JIPO2

Cr1ocoOHOCTh ¥ TOTOBHOCTh
K IPOJIOJIKECHHIO
00pa3oBaHMs U MOBBILICHUS
KBaTM(UKAITIN B
n30paHHON
podeccunoHaIbHOM
NEATEIBHOCTH U
00BEKTUBHOE OCO3HAHHE
PO XUMHUYECKUX
KOMIICTCHIIUI B YTOM

JIPO3

CHOCOOHOCTh MCIOIb30BATh
JIOCTH>)KEHHS] COBPEMEHHOU
XUMHYECKON HAYKU U
XUMHAYECKIX TEXHOJIOTHIA
TUTSL TOBBIIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOT O
pa3BUTHS B BHIOpAHHOMN
npodeccnoHanbHOM

eI TeTbHOCTH

[IpakTrueckas
pabota Nel4
(n.5.4)

JIPO8

CrocoGHOCTh OCO3HAHUS
LICHHOCTU HAay4YHOU
NesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATh IPOEKTHYIO
1 UCCIIEJOBATEIBCKYIO

eI TeNIbHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE

MPO1

CriocoObHOCTh U YMEHHE
CaMOCTOSITEIILHO
(dbopMynupoBaTh U
aKTyaJIU3UPOBAThH
npo0iieMy, paccMaTpuBaTh

Pemenue 3agaun
10-12, 49,50
(m6.5.)




€€ BCECTOPOHHE,
OHpC[[GJI}ITB Ieian

eI TeILHOCTH, 3a7aBaTh
rapaMeTphbl U KPUTEPUU UX
IIOCTYKCHMS, BHOCUTH
KOPPEKTHUBLI B

eI TeILHOCTD, OIICHUBATh
COOTBETCTBHUE PE3YIIHTATOB
LI€JISIM, OLICHUBATh PUCKHU
MMOCJICICTBUN ACATCIHOCTH

MPO02

CnocoGHOCTh OBNIAJETh
HaBBIKAMU y4eOHO-
MCCIIEA0BATENIbCKON U
[MPOEKTHOM JIESTEIBbHOCTH,
HaBbIKAMU PA3PEILICHUS
pooeM

MPO3

CII0COOHOCTE ¥ TOTOBHOCTD
K CAMOCTOSITEIbHOMY
HOI/ICKy METOOd0B peHIeHI/IFI
[IPaKTHYECKHX 3a/1a4,
HpI/IMCHeHI/IIO pa3JII/I‘-IHI)IX
METOO0B IMO3HAHUS

MPO06

CriocoOHOCTb BIaJETh
Hay4HBIM THUIIOM
MBILLIJICHY S, BIAJCTh
Hay4HOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU ITOHATHAMU U
METOAaMH1

MPO7

CnocoOHOCTh BBIABUTATH
HOBBIE UJIEH, TIPEITIaraTh
OPUTMHAJIBHBIE TOAXOIBI U
peleHus

MP11

CrniocoOHOCTH BBIOMpATh
TEMAaTUKy U METOJIbI
COBMECTHBIX JICHCTBHII C
y4ETOM OOIIUX HHTEPECOB,
1 BO3MOXKHOCTEH KaXKI0ro
YjIeHa KOJIJICKTHBA,
[MPUHUMATD LIETTH
COBMECTHOI JICITEIbHOCTH,
OpTaHU30BBIBATH U
KOOPAMHUPOBATH JIEHCTBUS
110 €€ JOCTUIKECHUIO:
COCTAaBIISATH MJIaH JICHCTBUIA,
pacnpenenarTb poju ¢
y4E€TOM MHEHUU
Y4aCTHUKOB, 00CYKIaTh
[pe3yabTaThl COBMECTHOM
paboThI

MP15

CriocoOHOCTh U YMEHHE
1aBaTb OLICHKY HOBBIM




CUTyalusIM, BHOCUTb
KOPPEKTHUBBI B
NESATEIIBHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTaTOB
LETISIM

I1P608

CriocoOHOCTh U YMECHHE
[UTAHUPOBATH U BBITIOJIHATH
XUMHAYECKHI SKCIICPUMEHT
(npeBpaiueHus
OpPraHUYeCKUX BELIECTB MPU
HarpeBaHUU, TOJIyUYCHHUE
STHJICHA U U3yYEHUE eTO
CBOWCTB, KAUECTBEHHBIC
peaKIMy Ha aJIbACTHIBL,
KpaxMaJl, YKCYCHYIO
KHUCJIOTY; JA€HATYypanus
OCJIKOB NP HArPEBaHWH,
[IBETHBIC PEAKIIUU OCIIKOB;

I1P609

CriocoOHOCTh U yMEHUE
aHAJIM3UPOBATh
XUMHYECKYI0 HH()OPMAIIHIO,
[OJTy4aeMyI0 U3 pa3HbIX
MCTOYHUKOB (CpECTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

Paznen 6. PactBop

Tema 6.2
[IpakTrueckoe
sausatue Ne 15

JIPO3

CriocoOHOCTbH UCTOIB30BATh
JOCTH>)KEHHS] COBPEMEHHOU
XUMHYECKON HAYKH U
XUMHYECKUX TEXHOJIOTUI
U151 TIOBBIILICHHS
COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO
pa3BUTHS B BHIOpAHHOMN
npodeccnoHanbHOM

e TeIbHOCTH

JIP0O4

Crioco6HOCTH
HCII0JIb30BaTh JOCTHXKEHUS
COBPEMEHHON XMMUYECKOM
HayK{d U XUMHUYECKUX
TEXHOJIOTUH IS
MOBBIIIEHUS] COOCTBEHHOTO
WHTEJJICKTYaJIbHOTO
Pa3BUTUS B BEIOPAHHOM
podecCuoOHATBHON
NesATEeTbHOCTH

[IpakTrueckas
pabota Nel5
(n.5.4)

JIPO8

CrocoGHOCTh OCO3HAHUS
LIECHHOCTU HAay4YHOU
NesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATh IPOEKTHYIO

1 UCCIICA0BATCILCKYIO

Pemenue 3agaun




NEATEIbHOCTD
VHUBUYaJIIbHO U B IPYIIIIE

MPO02

Cnoco6HOCTh BIIAJIETh
HaBBIKAMH y4eOHO-
HCCIIEI0BATENBCKON U
MPOEKTHOM JIeATEIILHOCTH,
HAaBBIKAMU Pa3peIICHUS
pobieM

MPO7

CrocoOHOCTb BBIJIBUTaTh
HOBBIC HJICH, ITPE]IIaraTh
OPUTHHAIILHBIC TTOIXOJIbI U
pelIeHus

I1P607

CnocoOHOCTh U yMEHUE
[IPOBOJUTH PaCUETHI 110
XUMHYECKUM (hopmyrnam u
YPaBHEHHUSM XUMHUYECKHX
peaKkuuii ¢ UCIOIb30BaHHEM
(U3HYECKUX BEIIMYMH,
XapaKTEePU3YIOIIHNX
BELIECTBA C
KOJIMYECTBEHHOU CTOPOHBI:
Macchl, 00bEMa
(HOpMaJIbHBIE YCIIOBUSA)
ra3oB, KOJJMYECTBA
BEIIECTBA; HCIIOIb30BATh
CHCTEMHBIE XUMHYECKUE
3HAHUS JUIS IPUHATHS
pelIeHU B KOHKPETHBIX
PKU3HEHHBIX CHTYaIHIX,
CBSI3aHHBIX C BEIIECTBAMHU U
UX IPUMEHEHUEM

I1P609

CriocoOHOCTh U yMEHHE
aHAJIN3UPOBATh
XUMUYECKYIO0 HH(POpMAIIUIO,
[10JIy4aeMYI0 U3 Pa3HBIX
MCTOYHUKOB (CpEICTB
MaccoBOM nH(popmanuy,
ceTb MIHTEpHET U Apyrue)

I1PG10

CriocoOHOCTh U yMEHUE
co0Jro1aTh MpaBuiia
HKOJIOTUIECKU
Le1eCO00pa3HOro
MOBEICHUS B OBITY U
TPY/IOBOU JAEATEIBHOCTH B
[eNISIX COXPAHEHHS CBOETO
30POBBS U OKPYXKAIOILIEH
Cpenbl; YIUTHIBATh
OIaCHOCTh BO3JICHCTBUS Ha
YKUBBIE OPTaHU3MBI
OTpeIeIEHHBIX BEILIECTB,
MMOHUMAs CMBICIT TIOKa3aTelst




MpeeabHON TOMYCTUMOM
KOHI_IeHTp alnuu

I1P611

CriocoOHOCTh U yMEHHE
[PUMEHSThH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX
METO/IaX TIO3HAHUS BEUICCTB
1 XUMUYECKUX SBICHUN JJIS
0o0ydJaronmxcs ¢
OrpaHUYECHHBIMU
BO3MOKHOCTSIMH 3/10pOBbBSI

Paznen 7. Xumusi B OBITY ¥ POW3BOJICTBEHHOM EATEIHHOCTH YEJIOBEKa

Tema 7.1
[IpakTHueckue
3ansTust Ne 16-17

JIPO1

Cr1ocoOHOCTD U
c(hOpMUPOBAHHOCTH
YyBCTBA TOPAOCTH U
YBa)KEHUS K UCTOPUU U
TOCTHIKEHUSIM
OTE€YECTBCHHOM
XUMUYECKON HAyKU;
XUMHUYECKHA IPAMOTHOC
[IOBCJICHHUE B
podeCcCuOHAIBHON
NEeSATEILHOCTH U B OBITY NPHU
oOparnieHuu ¢
XUMHYECKUMH BEIECTBAMH,
MarepuaiaMu u
rpoieccamu

JIP02

CnocoOHOCTh U TOTOBHOCTh
K MPOJOJIKEHHUIO
00pa3oBaHMs U MOBBIICHUS
KBaJIM(DUKAIIY B
n30paHHON
po¢ecCuoHaAIbHON
esITeIbHOCTH U
00BEKTUBHOE OCO3HAHHE
POJIM XUMHUYECKHUX
KOMIICTCHITUM B 3TOM

[IpakTrueckas
pabora Nel6-17
(n.5.4)

JIP0O4

CrocoOGHOCTh U TOTOBHOCTH
1 CIOCOOHOCTH K
00pa3oBaHHIO U
camMo00pazoBaHUIO Ha
MPOTSKEHUH BCEU KU3HU

MPO03

CrocoOHOCTE U TOTOBHOCTh
K CaMOCTOSITEIbBHOMY
HOI/ICKy METOI0B peH_IeHI/IH
MPAKTUYECKUX 3314,
HpI/IMeHeHI/IIO pa3J’II/I‘—IHI)IX
METOIO0B IMO3HAHUS

MP04

CroocoOHOCTh BIAJIETh
BUIaMU OCATCIIBHOCTH 110
MOJTYYCHHUIO HOBOTO 3HAHMS,




€ro UHTEPIpETaIlNH,
MpeoOpa3oOBaHUIO U
[IPUMECHEHHIO B PA3IMYHBIX
yueOHBIX CHUTYaIlUsX, B TOM
YHCIIE TIPH CO3JIaHUN
Y4eOHBIX M COIMATbHBIX
[IPOCKTOB

MPO5

CrocoOHOCTh U YMEHHUE
[EPCHOCUTH 3HAHUS B
MMO3HABATEIIBHYIO U
MPAKTUYECKYIO 00JIaCTH
KU3HENEATEILHOCTH,
WHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX
obnacreit

MPO08

CnocoOHOCTb BIAACTh
HABBIKAMU TIOJTyYCHHS
nHpOpMauK U3
MCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENTEHO
OCYIIECTBIISITH TIOUCK,
aHaJIU3, CUCTEMATH3AIUIO U
WHTEPIIPETAIIIO
nH(OPMALIUY PA3IUYHBIX
BHJI0B U (hopm
[peICTaBICHUS

MP09

CnocoOHOCTh BIAACTh
pa3IUYHBIMU CIIOCO0aAMU
OOIIeHHS U
B3aMOJICHCTBHS,
apryMEHTHPOBAHHO BECTH
TIAJIOT, YMETh CMSTUYATh
KOH(IUKTHBIE CUTYaIINH,
Pa3BEPHYTO U JJOTUYHO
W3Naratb CBOIO TOUYKY
3pEHUsI C UCIIOTb30BAaHHEM
SI3BIKOBBIX CPEJICTB

MP16

Cr1ocoOHOCTh ITOHMMATh
CBOE SYMOILIMOHAIIBHOE
COCTOSIHHE, BUIETh
HaIpaBJICHUS Pa3BUTHUS
COOCTBEHHOI
PMOIIMOHAIBHOHN Cephl,
OBITh YBEpEHHBIM B cebe

MP17

CnocoGHOCTh MTOHUMATH
HYMOIIMOHATIBHOE COCTOSTHHE
JPYTUX, YYUTBIBATh €0 IIPU
OCYIIECTBIICHHN
KOMMYHHKAIIUU,
CMOCOOHOCTh K COUYBCTBHIO

1 COTEPEKUBAHUIO




MP18

CIOCOOHOCTh IPUHUMATH
ce0s1, moHNMas CBOU
HEJIOCTaTKU U IOCTOMHCTBA,
[IPUHUMATh MOTUBBI U
apTyYMEHTHI IPYTUX JOACH
[P aHATN3E Pe3yIbTaTOB
NesITeIbHOCTH, TIPU3HABATH
CBOE IIPABO U IIPaBO APYIUX
JIIOJIeH Ha OIIHNOKH,
pa3BUBATh CIIOCOOHOCTH
[MOHUMATh MUD C TIO3UIIUU
NPYTOro YeIoBeKa

I1P602

CHUMBOJIMUYECKUH A3BIK
XUMHUH, (PaKTOIOTUYECKHE
CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJyYEHUs U
0e30macHoM
MCII0JIb30BAHUU
BAKHEHLLIUX
HEOPraHUYECKUX U
OpPraHUYECKUX BELIECTB B
OBITY U IPAKTHUYECKOMN
NesITeIbHOCTH YeJIOBEKa

I1P606

CrocoOGHOCTh U BiaJieHue
OCHOBHBIMH METOJIaMU
HAYYHOTO TIO3HAHUS
BEIICCTB M XUMHUYCCKHIX
sBIIeHUH (HaOII0eHHE,
M3MEpEeHUE, SKCIIEPUMEHT,
MO/IETUPOBAHUE)

I1P609

CriocoOHOCTh U YMEHHE
aHaJIM3UPOBAThH
XMMHYECKYI0 HH(OpMaIuIio,
MOTy4aeMyI0 U3 Pa3HBIX
VMCTOYHHKOB (CPEaCTB
MaccoBOW MH(pOpMaIINH,
ceTs MIHTEpHET U Apyrue)

I1P611

CriocoOHOCTh U yMEHUE
MPUMEHSTH 3HaHHS 00
OCHOBHBIX JOCTYITHBIX
METO/IaX TIO3HAHHS BEIECTB
1 XUMHYECKHX SIBJICHUN JJIA
o0yJarouxcs ¢
OIrpaHU4YC€HHBIMHA
BO3MOXKHOCTSIMH 37I0POBbSI

I1P612

CriocoOHOCTh U YMEHHE
HCII0IB30BaTh pelbe)HO
TOUYCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins
TS 3aITACH XMMUYECKUX

dbopmyn I CIAENBIX U




CIIa0OBUIAIIIAX
o0yJaromuxcs

4 Onucanue Npoueaypbl OLleHUBAHUS

Pesynmprarel 00ydeHuss MO TpeAMETy, YpPOBEHb C(OPMUPOBAHHOCTH KOMIIETCHIIUN
OLICHUBAIOTCS MO  4YeThIpEX  OalbHOM  MIKaJle  OUEHKAMHU:  «OTIUYHO»,  «XOPOIIOY,
«KYHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPUTCIBHO.

Tekymas arrecrauus 1o MNPEAMETY HPOBOJUTCA C LEIbIO CUCTEMAaTUYECKONW MPOBEPKU
I[OCTI/I)KGHI/IfI 06yqa101u1/1xcs1. OGT:GKTaMI/I OLICHUBAaHUA SABJIAKOTCA: CTCIICHDb YCBOCHHA
TEOPETHUYECKUX 3HAHWM, YPOBEHb OBJIAJICHUS NMPAKTUYECKMMH YMEHUSMHM W HaBbIKAMU IO BCEM
BUJaM y4eOHOU paboThl, KAYECTBO BBHIMOJIHEHUSI CAMOCTOSITEILHON paboThl, yueOHas AUCHUIUIMHA
(aKTUBHOCTh HA 3aHATUAX, CBOEBPEMEHHOCTh BBINIOJHEHHUS PA3JIMYHBIX BUAOB 3a/laHMUIA,
MOCEIIAEMOCTh BCEX BHJIOB 3aHATUH MO aTTECTYEMOU TUCIMILIUHE).

[Ipu npoBeneHMM NPOMEKYTOUHOW ATTECTAlUM OLEHUBAETCS JIOCTUKEHUE CTYIEHTOM
3aIlJIaHUPOBAHHBIX 110 JUCHUIINIMHEC PCE3YJIbTAaTOB O6y‘-I€HI/I$I, O6CCHC‘II/IBaIOHII/IX PE3YIbTAThL
OCBOEHUS 00pa30BaTeNbHOM MPOrpaMMBbl B IIEJIOM.

Kpurtepnu onieHuBaHus YCTHOIO OTBeTA

(oLIEeHOUYHBIE CPEJCTBA: COOECEeOBAaHUE, 3alUTa COOOIICHUS, JOKJIA], WHIUBHIYyaIbHOTO /
IpyNIIOBOro NpoekTa, AuddepeHnpoBaHHbIX 3JaHHUH, 3a1aHUI IPAKTUYECKUX PadboT)

5 6a/1510B - OTBET MOKa3bIBAET MIPOYHBIE 3HAHUS OCHOBHBIX IIPOLECCOB XUMHUH, OTIUYAETCS
IJyOMHOW M TOJHOTOM PAcKpbITHsS TEMbI; BiaJleHUE TEPMUHOJOTMYECKUM allaparoM; yMEHHE
OOBSICHATH CYIIHOCTbB, SIBICHHUH, MPOILIECCOB, COOBITHH, NeNaTh BBIBOABI M O0OOIICHWS, JaBaTh
apryMEHTHPOBAHHBIE OTBETHI, MPUBOJUTH IMPUMEPHI; CBOOOAHOE BIAJCHHE MOHOJIOIMYECKOU
peubto, JOTUYHOCTh U IOCJEI0BATEIIbHOCTh OTBETAa; YMEHHE MPUBOJAUTH IPUMEPHI COBPEMEHHBIX
npo0JieM u3ydaeMoil ooacTu.

4 Gaaya - OTBET, OOHAapYXUBAIOLIUN IPOYHBIE 3HAHUS OCHOBHBIX MPOIECCOB XHMHH,
OTJIMYAETCS TITyOMHON M MOJHOTONW PACKPBITUS TEMbI; BIaJJICHUE TEPMUHOJIOIMYECKHM annapaToMm;
YMEHHE OOBSCHATH CYIIHOCTb, SIBJICHHUH, IMPOLECCOB, JelaTh BHIBOABI M OOOOLIEHMS, /1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI, IPUBOAUTH MpUMepbl. OHAKO JIOMYyCKAaeTCsl OAHA - JIB€ HETOYHOCTHU
B OTBETE.

3 Oasya — OTBET, CBMJETENbCTBYIOUIMII B OCHOBHOM O 3HAHMHU IHPOLECCOB XHUMMHH,
OTJIMYAIOIINUNCA HEAOCTATOYHOW TJIyOMHOM M TOJIHOTOW PAaCKpPBITHS TEMbI; 3HAHUEM OCHOBHBIX
BONPOCOB TEOpHM; clabo c(HOPMUPOBAHHBIMM HABBIKAMHM aHalU3a SBJICHWUH, IPOLECCOB,
HEJOCTAaTOYHBIM YMEHUEM JaBaThb apryMEHTHpPOBaHHbIE OTBEThl M MNPHUBOJUTH HPHUMEPHL.
JlomyckaeTcsi HECKOJIbKO OIIMOOK B COJEpKAHWU OTBETA; HEYMEHUE MPHUBECTH MPUMEP Pa3BUTHUS
CUTYalluH, IPOBECTH CBSI3b C IPYTMMHU aclleKTaMU U3y4aeMoil o0sacTu.

2 0anna — oOTBeT, OOHApYXMBAIOUIMA HE3HaHHWE TMPOLIECCOB, H3Y4YaeMbIX XHMHUH,
OTJIMYAIOIINNCA HErJIyOOKHMM pacKpbITUEM TEMbI; HE3HAHWEM OCHOBHBIX BOIIPOCOB TEOPHH,
HeC(OPMUPOBAaHHBIMH  HaBBIKAMU  aHalU3a  SBJICHUH, IPOLIECCOB; HEYMEHUEM  J1aBaTh
apryMeHTHPOBAaHHbIE OTBETHI. JIOMyCKarOTCs cepbe3Hble OIIMOKU B COAECPKAHUM OTBETA; HE3HAHUE
COBPEMEHHOM MpOoOJIeMaTUKH N3ydyaeMOi 00JIacTH.

OuneHka 3KCepuMeHTAIbHbIX YMeHUI

OneHka cTaBUTCSI HA OCHOBAHUU Ha0III0/IeHUs 32 00yJaloIMMHUCS U TUChbMEHHOI'O OTYEeTa 32
paborty.

5 ©OannoB - paboTa BBINOJHEHA TOJHOCTBIO W MPABWIBHO, CJIENaHbl TMPaBUIIbHBIE
HaOJIOIEHUS U BBIBOJIbI; SKCIIEPUMEHT OCYIIECTBIICH 10 IUIaHY C Y4€TOM TEXHHMKH 0€30IacHOCTH U
paBwJl paboThl C BEIIECTBAaMU M O0OPYIOBAHMEM; MPOSBIEHBl OPraHU3AIMOHHO - TPYIOBBIE
YMEHUS, TOAJNCPKHUBAIOTCA YHMCTOTa pabodyero Mecra W TMOpAJoK (Ha cTojie, SKOHOMHO
UCIIOJIb3YIOTCSl PEaKTHBBI).




4 6anaa - paboTa BBHINOIHEHA MPABUIBHO, CIETAaHbl IPABUIIbHBIC HAOIIOJCHUS U BBHIBOJIBI,
HO TIPH ATOM JKCIIEPUMEHT ITPOBE/ICH HE MOJTHOCTHIO MM JOIMYIICHBl HECYIIECTBEHHBIE OMINOKH B
pabote ¢ BeuiecTBaMU 1 000pYIOBaHUEM.

3 6anna - paboTa BBHINOJIHEHA NPABHIBLHO HE MEHEE YEeM HAIOJOBUHY HIIM JOIYyIIeHa
CyllecTBeHHass OmMOKa B XOJE€ OSKCIIEPHUMEHTa B OOBSICHEHUH, B OQOpMIICHMH paboOTHl, B
COOJIIOICHNH TTPAaBIJI TEXHUKH 0E30IIaCHOCTH Ha paboTe ¢ BEIecTBaMu U 000pyA0BaHNEM, KOTOpast
UCIIPABIISIETCS 110 TPEOOBAHUIO IIPETIOIaBaATENS.

2 6amna - gonymeHs! 1Be (M Oojee) CyIIECTBEHHBIE OIMIMOKH B XOJE: SKCIICPUMEHTa, B
00BsiICHEHUH, B 0()OPMIIEHUH pabOTHI, B COOJIIOICHUH MTPABUII TEXHUKH 0€30MacHOCTH IpU paboTe C
BEIIECTBAMH M OOOPYIOBaHMEM, KOTOpHIE OOYYAIOIIMICS HE MOXKET HCIPAaBUTh JaxKe II0
TpeOOBaHMIO  @penojaBaTens; paboTa HE  BBIIOJHEHA, Yy  ydallerocs  OTCYTCTBYET
9KCTIIEPUMEHTAIbHBIC YMECHUS.

OueHka ymMmeHuil peliaTb pacu4éTHbIe 32124

5 0aI0B - B JIOTMYECKOM pACCYXJIEHHM M pEIICHHMH HET OIMOOK, 3a/Jadya perieHa
paLMOHATILHBIM CIIOCOOOM;

4 6ajJ1a - B JIOTHYECKOM PACCYKJICHUU U PEIICHUS HET CYIMIECTBEHHBIX OMTUOOK, HO 3a1a4a
pelleHa HepalMOHAIbHBIM CLIOCOO0M, WK AOMYIIEHO He OoJiee IByX HECYIIECTBEHHbBIX OLIMOOK.

3 O0ana - B JIOTMUECKOM pACCYKJIEHUM HET CYUIECTBEHHBIX OIIMOOK, HO JOIyLIeHa
CylIeCTBEHHasl OIIMOKa B MaTeMAaTHYECKUX pacueTax.

2 fdayla - MMeeTcsl CYUIECTBEHHbIE OMIMOKHM B JIOTMUYECKOM PAaCCyKICHUM U PELICHHH.
OTcyTcTBHE OTBETA HA 3a/1aHUeE.

Ounenka NMCbMEHHBIX KOHTPOJIBHBIX padoT

5 6a10B - OTBET NOJIHBIN U IPABUIIbHBIM, BO3MOKHA HECYILIECTBEHHAs OLINOKA.

4 6aJu1a - OTBET HETOJIHBIN WK JOMYIIEHO He 0oJiee IBYX HECYILECTBEHHBIX OLIMOOK.

3 6asuia - paboTa BBHIIIOJTHEHA HE MEHEe YeM HaIOJIOBHHY, JOMYIICHA OJHA CYIIECTBEHHAs
olIMOKa U MPHU 3TOM JBE-TPU HECYIIECTBEHHBIE.

2 faana - paOoTa BBHINOJHEHA MEHBIIE, YEM HAINOJOBUHY WJIU COAEPKHUT HECKOJIbKO
CYIIECTBEHHBIX OIMOOK. PaboTa He BHINOIHEHA.

[Ipu oueHKe BHINOJHEHHS MHCbMEHHON KOHTPOJIbHOM pabOThl HEOOXOIUMO YUUTHIBAThH
TpeGoBaHuUs eMHOro oporpahuyeckoro pexxuma.

KpnTeplm OLICHUBAHUA TCCTOBOI'O 3a1aHUA

Onenka OT1nu4HO Xoporio VY noBnerBoputensHo | HeynoBineTBopUTENIbHO
Konuuectro o
o ot 81% no 0 o
IIPaBUJIbHBIX 91 % n=> 909 % He meHee 70% menee 70%
OTBETOB '

KpuTtepun BbICTaB/IeHUSI OLCHKHU CTY/ICHTY Ha 3a4eTe
(oLIeHOYHBIE Cpe/ICTBA: BHIOJHEHHNE MHCbMEHHBIX PAa3HOYPOBHEBBIX 33]1a4 U 3aJJaHHil)

Onenka no
MPOMEKYTOUHOMN XapakTepucTruka KadecTBa c(hOpMUPOBAHHOCTH KOMITETCHITHI

aTTeCcTalu
CTyneHT AeMOHCTpUpyeT CHOPMUPOBAHHOCTH TUCITUTUTMHAPHBIX
KOMITETCHIIMI Ha MPOJABUHYTOM YPOBHE: OOHAPYKUBAET
BCECTOPOHHEE, CHCTEMAaTUUYECKOE U TITyOOKOe 3HAaHUE YIeOHOTO

«3a4TeHo» / MaTepHuaia, yMeeT TECHO YBS3bIBATh TEOPUIO C MPAKTHUKOMN, CBOOOTHO

«OTJIMYHO» CIIPABJISIETCS € 3aJa4aMU, BOIIPOCAMU U APYTUMHU BUIAMHU
MPUMEHEHUS 3HAHWUH, IPUYEM HE 3aTPYIHAETCS C OTBETOM IMpHU
BUJIOM3MEHEHHUH 3a/IaHUH, MPAaBUILHO 000CHOBBIBAET MPUHSATOE
pelIeHne, BIaJeeT pa3HOCTOPOHHUMH HaBbIKaMU U pUEMaMu




BBITIOJTHCHHSA MPAKTHYCCKUX 3aa4.

«3a4TeHo) /
«XOPOIIIO»

CTyneHT AeMOHCTpUpyeT cHOPMUPOBAHHOCTh AUCHUTUTMHAPHBIX
KOMIIETCHIINI Ha 6a30BOM ypOBHE: OCHOBHBIC 3HAHUSI, YMEHUS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAUUTENbHbIE OUTMOKH, HETOUHOCTH,
3aTPYAHECHUS NPU AHATTMTUYECKUX OTEepalnsiX, IEPeHOCce 3HAaHUHN 1
YMEHUI Ha HOBbIE, HECTAH/IapTHBIE CUTYaLUU.

«3a4TeHo)» /
«YIAOBIIETBOPUTEIBHO

CTyneHT AeMOHCTpUPYET CHOPMUPOBAHHOCTD JUCIUTLTMHAPHBIX
KOMIICTEHIIMIA Ha IOPOTOBOM YPOBHE: HMEET 3HAHUS TOJIBKO
OCHOBHOT'O MaTepuaia, HO He YCBOWJI €ro JieTasneil, B Xoze
KOHTPOJIbHBIX MEPOTIPUSATHIA JOMYCKAIOTCS 3HAUYUTEIbHBIC OIIHOKH,
HEJO0CTATOYHO MPABWIBHBIC (POPMYITHPOBKH, HAPYIICHUS JTOTHIECKON
M0CJICIOBATEIFHOCTH B U3JI0)KEHUH IIPOTPaMMHOT0 MaTepHaa,
WCIIBITBIBACT 3aTPyIHEHUS TIPH BBITIOJTHEHUH MPAKTUIECKUX PaboT,
MIPU OTIEPUPOBAHUY 3HAHUSMU M YMEHUSIMH IIPH UX MIEPEHOCE HA
HOBBIC CUTYAIUH.

«HE 3a4TEHO» /
«HEYIOBJIETBOPUTEIIHLHOY

CTyneHT AeMOHCTpUpYeT cHOPMUPOBAHHOCTD IUCHUIUIMHAPHBIX
KOMIIETECHILIMM Ha YPOBHE HUKE IIOPOTOBOTO: BBIABIIACTCA IIOJTHOE UIIU
[IPAKTHUYECKH ITI0JTHOE OTCYTCTBUE 3HAHUM 3HAYUTEIBHON 4acTH
[IPOrpaMMHOI0 MaTepHala, CTyIACHT JOIyCKAET CYLIECTBCHHbIE
OIIMOKH, HEYBEPEHHO, C OOJIBIIMMU 3aTPYJHEHUSMH BBITTOTHSET

IMPAKTUYCCKUC pa6OTBI, YMCHH U HABBIKU HC C(bOpMI/IpOBaHBI.

5. [IpuMepbl OLIEHOYHBIX CPEICTB Ul MPOBeAeHHUS TeKyllel aTTecTalul
5.1 KoHTpobHBIE BONIPOCHI M 32JaHMS.
Paszgea 1. OcHOBBI cTPpOCHUS BelleCcTBa
Tema 1.1. CTpoeHue aToOMOB XUMHUYECKUX IEMEHTOB U IPUPOAA XUMUUECKOH CBS3H
[IpoBepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 04, MP 03, T1P 02, ITP 09

1.YT0o0s1 Ob110, ecitu Ob1 ipuHIUN [laynu He coOmomancs?
2.Yto Takoe mpoBai 3JeKTpoHa?
3. UeM oTaM4arOTCA MOHATHS BAJIGHTHOCTH U CTENEHU OKUCICHUS?

4.Iloyemy, B OTIIMYHE OT OOJBIIMHCTBA AJIEMEHTOB- HEMETAUIOB, CAMbI€ IPKHUE MPEACTABUTEIH
WX — TaJoreHbl- He 00pa3ylT aJIOTPONMHBIX Moaudukanuii? Hamumure cTpykTypHBIE (HOPMYIIBI

Bemiects: CO, CaF; F;, O F,?
5. JlokaxkuTe, 4TO BCE THUIBI XUMUYECKOM CBSI3U UMEIOT 00IIyI0 pUpoy?

Temal.2. Ilepuoanyecknii 3akoH u tadamuna /I. U. MenaeneeBa
[TpoBepsiembie pezynbraTsl 00ydyenus- JIP 01, JIP 04, MP 04, MP 06, ITP 03, TTIP 08

I.HO‘{CMY TaK IIOXO0XKH CBOMCTBA JJaHTaHa U JJAaHTaHOU OB, aKTHHHA U aKTI/IHOI/I,Z[OB?

2.KakoBa o0mias ¢opmyna BBICIIETO THAPOKCHIA, COOTBETCTBYIOMIETO »jeMeHTaMm VII

rpynnsl? Kakos ero xapakrep?

3.ITouemy BOmOpOA, B OTIIMYKE OT BCEX JIPYTHX AJIEMEHTOB, 3amMUCHIBAIOT B [lepuonnueckoi

tabnune /.M. MeHnneneeBa aABaxibl.




4. TloyeMy »5JEMEHTHI TJIABHBIX MOATPYII BTOPOTO U TPETHErO  MEpPHOJa Ha3bIBAIOT
XUMHUYECKUMU aHajoramu? B uém nposiBisercs: aHamorus?

5. CocTaBbTe IJIEKTPOHHYIO W Tpapuueckyro (HopMmyriny Al XHUMHYECKOTO 3JIEMEHTa IO
HoMepoM 13.

Pa3nen 2. XuMuuyeckue peakuuu

Tema 2.1. Tunbl XMuMHYECKUX peaKkuii

[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP 02, JIP 03, JIP 04, MP 04, MPO0S5, TTPOS, TTPO06,
[1P07, TIIP10, ITP11

1.JlaiiTe XapakTepUCTUKY pEaKLIMU CUHTE3a OKCcHUIa cephl VI

2.B 4éM nmposBISIOTCS OCOOCHHOCTH PEaKIfil 3aMEeIIeHUs] Y OPraHUYeCKUX BEIIecTB?

3.JlaliTe XapaKTepUCTUKY PEaKIIMK METaHa C XJIOPOM I10 BCEM IMPU3HAKaM KJIacCU(PUKAIINH.

4.Paccunraiite TermoBoi 3¢ ekt peakunu okucienus 70 Kr azota B okcup azora Il

5. PaccraBpTe K03 (PUITUEHTHI B YPaBHEHUSX PEAKIIUMA, YKAKUTE THIT PEAKITUHU:

a) FeCl; + Cl; — FeCls ;0) AI(OH)3 — Al,O3 + H,0; B) FeClz + NaOH — NaCl + Fe(OH);3

6.11pu coequnenun 18r amomMuHMs ¢ KUCIOpoaoM Boiaensercs 547 kJ[x temnotsl. CocTaBbTe
TEPMOXHUMHYECKOE YPAaBHEHUE PEAKIINU

Tema 2.2. DyIeKTPOJTUTHYECKAS JUCCONMALMS U NOHHBII 00MeH

1.Kakue BemecTBa OTHOCSTCS K SJIEKTPOJIUTAM, & KaKUe K HEJIEKTPOJIUTaM?

2.3anonHuTe Ta0IUIlY

pH 2 12 7 8 5 13 4
[H']
[OH ]
Tun cpenpl
3.CocTaBbTe MOJIEKYJISIpHbIC U HIOHHBIE YpaBHEHUS peakiuii mexxay BeiectBamu: a) KOH u
MgC|2
6) KzCOgI/I HN03

4 HanuimmTe NOJHBIE U COKpaIEHHBIE HOHHBIE YPABHEHHS BO3MOKHBIX PEAKIIUNA MEKITY
MOTAPHO CIMBAEMBIMU PACTBOPAMHU COJIEH: HUTpPAT cepedpa, KapOoHAT HATPUS, XJTOPU KallbLIUs,
docdar kanus

Pa3nes 3. CTpoeHue u CBOMCTBA HEOPraHUYECKUX BelIeCTB

Tema 3.1. Knaccudukauns, HOMEHKJIATYpPa U CTPOeHHE HEOPTAaHMYECKUX BellleCTB

[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP03, JIP04, JIPOS, MP02, MP(9, ITP0S, ITP09

1.Ha3oBure o61mue kinaccsl HEOPraHMUECKUX BEIIECTB

2.3anumure CTPYKTYpHYIO GOpMYITy CEpHON KUCIOTHI

3.Kakue BbI 3HaeTe BellecTBa ¢ JBOMcTBeHHON (yHkuuei?. [IpuBenuTte npuMepsl TakKUX
BEIIECTB U MOATBEPANTE TAKYIO IBOWCTBEHHOCTh CBOMCTB YPaBHEHUSIMHU COOTBETCTBYIOLINX

peaxkuuii
4.BpiOepuTe OKCHIBI U3 CIEIYIONINX BEIIECTB
H,SO, SO; Fe,0,4 CO, H,SiO; CaCO, CaO CcO
SiO, NaOH AI(OH);  [Mn,O7 FeO SO, N,Os Na,O

5. OtHecute npupoay OKcua0B. OTBETHI 3aIMIINTE B TAOIMILY
Nazo SOZ Kzo CuO Cr03 Mn207 S|02 N205
CaO 803 P205 FeO MnO A|203 BeO FeZO3

OCHOBHBIC KHUCJIOTHBIC aM(i)OTepHLIG




6.Hekoropass kucnora conepxxut Bogopon (2,2%), uon (55,7%) u kucmopoxn (42,1%).
Onpexnenure NpOCTEUIIYIO (GOPMYILY 3TOH KUCIOTHI.

7. BeinucaTp U3 CIUCKA BEIIECTB OKCHJIbI, OCHOBAHUS, KHCIOTHI , COJIM U Ha3BaTh ux: HySOy ,
CU(OH)z,K3PO4, Ca0,

8. CoctaBuTh GopMynbl coequHeHnit: a) okcuaa yriepoaa( II) ,0) ruapokcuma meau (II), B)
XJIOPOBOJIOPOJHOM KHCIIOTHL, T) Cynb(dara HaTpus

Tema 3.2. Pu3nK0-XMMHUYECKHE CBOMCTBA HEOPraHUYECKHUX BelleCTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP04, JIP08, MP03, MP06, MP07, ITP03, TTP04, ITPO6,
ITP09

1.Hanmmicath ypaBHEHHsI XUMHUYECKHX PEAKIIM, a K OyKBaM I ¥ 1 COCTaBUTh HOHHBIE ()OPMBI:

a) H,SO4 + Mg 6) Na,O + HBr B) H,SO3 + CaO r) CaCO3 + HCI o) AICl3 + AgNOs e)
Ba(OH); + SiO,

2. OCyIIeCTBUTh MEPEXOIbI: KATUH — OKCHJI KAl — TUAPOKCU KIS — CyIb(haT Kaaus

3. 3amaya: CKOJBKO KI' HaTpus MoTpedyercs Uis peakluu B3auMOJICHCTBUS ¢ 16 Kr cephl,
conepskanieit 25% mpumeceii, eciu cxema peaknuu: Na + S — NayS

4.CKoNbKO KT HATpusl oTpeOyeTcs A peakluy B3auMOJAEUCTBUA ¢ 16 KI cepsl, colepsKalieit
25% mpumeceid, eciin cxema peakiuu: Na + S — NayS

Tema 3.3. UnenTudukanus HeOpraHu4ecKnx BellecTB
[Tposepsiembie pe3ynsTaThl 00yuenus- JIP03, JIP07, MPO1, MPO03, ITP0S, ITP08, ITP09

1. Hanucatp xuMudeckue GopMyIibl BELIECTB, HAXOAALIMXCS B TPEX KOJI0ax, eciiu:

A. pactBOop M3 mepBOM KOJOBl OKpallMBaeT IUIaMsi B JKEJNTHIH, a HU3 BTOPOH — B
(HONETOBBIN IIBET;

B. mpu HarpeBanuu oOpasua u3 Tperbeit koosl ¢ NaOH nosiBuscs 3anax aMMuaka;

C. mpu npunuBanum pactBopa AgNO3 Bo Bcex oOpasiiax BBINAIN OCAJKH OEJIOoro IBETa,
npuyeM B o0pasiie U3 TpeTheil KoJIObl 0CaJOK pacTBOPUIICS MPHU A0O0ABIECHUN BOJBI;

D. no6asnenue pactBopa BaCl, cnocoOCTBOBajO BBINAACHUIO O€IBIX OCAAKOB B
o0pa3iax u3 BTOpOil U TpeThel KoiIo;

E. npunmusanue pactBopa HCI mpuBeno k OypHOMY BBIJENICHMIO ra3za B oOpasle u3
BTOPOH KOJIOBI, PHUYEM 3TOT T'a3 BbI3Bal moMyTHeHue pactsopa Ca(OH),.

OTBeT MNOATBEPIUTh YPaBHEHUSIMH COOTBETCTBYIOUIMX peakUuil B MOJEKYJISIPHOH U
MOJIEKYJISIPHO-UOHHOH (popme.

2. OnpenenuTh, B KAKOM HMEHHO KOJI0E COAEPKUTCS KaXKJ0€ U3 YKA3aHHBIX BELIECTB.

B derpipex kombax 063 ITHUKETOK COAEpPXKATCsS PACTBOPHI CIEAYIOIIUX BEIECTB: COJSHOU
KHCJIOTHI, XJopuaa Oapusi, cynbdara kanus, ¢ocdara xKamus. Vcrnonb3ys TOMOTHUTEIBHO PacTBOP
AgNQ3;, onpenenuTth, B KAKOH UMEHHO KOJIO€ COAEPIKUTCS KaX0e U3 yKa3zaHHbIX BemecTB. OTBeT
MOJITBEPAUTH YPAaBHEHUSIMU PEAKIMI B MOJIEKYJISIPHON M MOJIEKYJISIPHO-UOHHOHN (opMe.

3. OnpenenuTs COCTaB COAEPKUMOTO BTOPOU U TPEThel MPOOUPOK

B nsaTe npobupok, copepkaiux pactBopsl xjopuaos kanus, menu (II), 6apus, amoMuHus u
xene3a (II1), nobaBunu pactBop NaOH. Yka3aTh, B KaKUX UIMEHHO IPOOHUPKAX HAXOAWIHNChH JaHHBIE
COJIM, €CII B TMEPBOU MPOOMPKE BHIMAJI OCATOK OENOTo IBETa, B YETBEPTOM — TroiyOoro IBETa, B
nsaToi — Oyporo ImBeTa, a BO BTOPOH W TpeThel ocajika He oOpas3oBanock. IIpu momomy Kakoro
peareHTa MOJKHO OIpEAeNUTh COCTaB COJEPKUMOrO BTOpOMl M Tperhed mnpobupok? OTBer
NOATBEPANUTH YPAaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIUI B MOJIEKYISIPHON M MOJIEKYJISIPHOMOHHON

dbopwme.



4. Yxa3aTh, B KAKOH IMEHHO MPOOUPKE HAXOIUTCS KaKaasi COJb

B msate mpoOupok, copeprkanux pactBopel cynbdaroB HaTpus, mapranna (I1), mexu (II),
amromuauss . xpoma (III), moGaBumm pactBop NaOH. Vkazarh, B Kakoli WMEHHO NPOOUpKe
HAXOJUTCS Kax/as cojb, €CIIU B UeTBEPTON NMPOOUPKE BhINAN OCAJA0K TOJIyOOro 1BETa, B TPEThel —
CHUHEBATO-CEPOTO 1[BETA, B MEPBOM M MATON MPOOMpPKAaxX — OENIOro IBETa, MPUYEM OCAJ0K B MATON
npobupke pacTBopuics npu jaoOasneHun u30ObiTka NaOH, a Bo BTOpoil mpoOupke ocaika He
o0Opa3oBasioch. OTBET NOATBEPIAUTH YPABHEHUSIMH COOTBETCTBYIOIIMX PEAKLUNA B MOJIEKYJISIPHOU U
MOJIEKYJISIPHO-UOHHOM (hopme.

Pasznen 4. CTpoeHue u CBOMCTBA OPraHM4YeCKUX BelIECTB

Temad.1. Knaccudukaius, CTpOCHHE 1 HOMEHKIIATypa OPTaHUYECKUX BEIIECTB
[TpoBepsiembie pe3yibTaThl 00yuenus- JIP07, MP03, MP06, MP13, MP14, ITP02, ITP03, ITP04,
ITP11, ITP12

1.Kakue BemiecTBa Ha3bIBAIOTCSI OPraHUYECKUMU?

2.Ha KOHKpeTHBIX ITpUMepax MOSICHUTE, YTO TAKOE U30Mepus?

3.Yem oTnmyaercs CTPYKTypHas U30MEpUsI OT IPOCTPAHCTBEHHOMN ?

4.Yro noxpasymenan A. M. ByTiepoB noJi XuMHYECKUM CTPOEHHEM BellecTBa?

5.Ha3zoBwure kucnoponocoaepxamume GyHKIrOHaIbHbIE rpynibl. [IpuBeauTe mpuMepsl
COEMHEHUH, coJlepKallluX ITH IPYIIIbI.

6.IlpuBeaure npuMep a30TCOAEPIKAIIETO AlUKINYECKOro coeAauHeHus. Hanumurte ero
CTPYKTYpPHYIO (OpMYILY.

7.Hanummre cTpyKTypHBIE (OPMYJIBI COSIMHEHHH, Ha3BaHHUS KOTOPHIX: a) MpPOIEH; 0)
HNEHTUH-1; B)2-METWINEHTAaH; I') IpOMaHalb; 1) IEHTUH-2; €) IPOIaHOBas KUCIIOTa

Tema 4.2. CBoiicTBa OpraHUYECKUX COCAMHEHUI
[TpoBepsiembie pe3ynbsTaThl 00yuenus- JIP0OS, MP02, MP03, MP15, TTPO1, ITP06, ITP10, ITP11,
ITP12

1.PacmudpyiiTe creayromnryro 1enouky npespamennii. HazoBure coequnenus A, b, B: stan
+ Clb—A + Na—b+ Br,—B

2.Kakune COCAUHCHHA MOT'YT OBITH MOJIYYCHBI KAaTaJIUTUYCCKHUM OKHUCICHUCM MCTAaHa B
pa3nn4HbIX ycioBusax?. Hanumure ypaBHEHUS! COOTBETCTBYIOIIMX PeaKIil

3.IIpennoxute cnocod nomydeHus2-xJoprpormnasa u3 1-xjaopnponana. Hanumure ypaBHeHUS
COOTBETCTBYIOLIUX PEAKLUH.

4 Ilpemnoxkure Crocod OYMCTKM H3TaHa OT MpHUMeced JTwieHa. Hammmmre ypaBHEHUs
COOTBETCTBYIOLIUX PEaKLUH.

5.I0pemmoxkute CHOCOOBI TOJTYYEHHUS alleTHIIEHA W3 HEOPraHWYeCKHWX BemiecTB. Hamummmmre
YpaBHEHMsI COOTBETCTBYIOIUX PEAKIIUH.

6.Ilpu B3aumoneiictBun OyrtaaueHa-1,3 ¢ OpoMOM BO3MOXKHO 00pa3oBaHHE pPAa3HBIX
COE€IUHEHMH,

YTO 3TO 3a COETUHEHUS?

7.Kakue apomaruyeckue yrieBoAOpOAbI MOTYT 00pa3oBaThCs MPHU JETHUAPOLUKIN3AINU H-
okTtaHa? Yrto »TO 3a coeqnHEHU?

8.CocraBbTe ypaBHEHUS pEakIMK MOTy4YeHHUs] MeTHI(hopMuaTa —CJI0XKHOTO 3(pupa MeTaHoa
Y MYPaBbHUHOM KHUCJIOTHL. B KakuX yCIOBHUSIX CIIEIYET MPOBOIUTH ATY PEAKINIO?

Tema 4.3. Unentudukanusi opraHMyecKnx BelleCTB, UX 3HAYEHHE U NPUMEHEeHHe B
OBITOBOH M NMPOU3BOJACTBEHHOM AeATEJIHLHOCTH YeJ10BEeKA.
[TpoBepsiembie pe3ynpTaThl 00yuenus- JIP03, MPO1, MP03, MP0O8, MP13, MP14, ITP01, ITP07,
ITP09, ITP11, ITP12



1.B nHamem pacmopspkKeHHH HMMEETCSl Ta30Bas Topeika W Habop peakTUBOB:1) BOIHBIN
pactBop NaOH; 2) paz6asnennas H,SOy;3) Bonusiii pactBop NayCOs ;4) Bogusiid pactBop KMnOy
5)6pomHas Bosa; 6) BoaHbIi pactBop CuSO, ;7)aMMHuadHbIi pacTBOp OKcuja cepedpa; 8)Bosa.

B naByx npoOupkax comepKarcs CIeAyIOUIie BEIecTBa:

1 BapuaHT: a) O€H30MHAasI KUCII0Ta; 0) aHWIUH

2 BapuWaHT: a) TII0K03a; 0)caxapo3sa;

3 BapMaHT: a) TIF0K03a; 0) TJIUIEPHUH.

4 BapHaHT: a) yKCYCHast KUCJIOTA; 0)3TUIIOBBINA CIIUPT.

5 BapuaHT: a) hopMalivH; 0) STHIOBBINA CIIUPT
C momoupl0 MUHUMAJIBHOTO YHWCJIA peareHTOB (yKa3aHHBIX B Hadaje padOThl) OMpEAeIuTe
COJICPKUMOE KKIO0H 13 MPoOUpoK. HamummTe ypaBHEHMS] COOTBETCTBYIOIIUX PEAKITHIA.

Paznen. 5. KuHernmuyeckme W TepMOIAMHAMHMYECKHE 3aKOHOMEPHOCTH MNPOTEKAHUS
XHMHUYECKHX peaKkuuid.

Tema 5.1. CKOpOCTb XUMHUYECKUX peaklMil. XUMHUUYECKOE PaBHOBECHUE.

[TpoBepsiembie pe3ynbTaThl 00yuenus- JIP02, JIP 03, JIP 08, MPO1, MP02, MP03, MP06, MP07,
MP15, TTP08, ITP09

1.Kakyro BeTMYMHY HA3BIBAIOT TEMIIEPATYPHBIM KO3 ummenTom?

2.Kakue BeniecTBa Ha3bIBAIOTCS KaTaauzaropamu?

3.Kax Ha3piBaroTCsi OMOJIOTHYECKUE KAaTaIU3aTOPbl?

4. Bo CKOJBKO pa3 M3MEHUTCS CKOpPOCTh peakuuu 2A + B—AjB, ecinu xoHueHTpaimio
BellecTBa A yBEJIMYUTH B 2 pa3a, a KOHLEHTpaLUIO BenlecTBa B yMeHbuTh B 2 paza?

5.I1louemy ckoponoptsiuMecs NPOAYKThl XPaHAT B XOJIOUIbHUKE?

6.IToueMy Ha MYKOMOJIbHBIX 3aBOJIaX WHOT]IA TPOUCXO/ST B3PHIBBI?

7.1loueMy >xuakuii OEH3UH M ITAHOJ TOPAT CHOKOWHO, a Mapbl 3TUX BELIECTB B CMECU C
BO3/[yXOM B3pbIBAIOTCS?

8.Kakwue peakiiny Ha3bIBarOTCS HEOOPATUMBIMU?

9. Uto Ha3bIBACTCSI XUMHUECKIUM paBHOBECHEM?

10.B kakyr CTOpPOHY CMECTUTCS XHUMHUYECKOEe paBHOBecue cucrembl AB— A+B, eciau
IIOBBICUTH TEMIEPATYPY HA 30°C? TemnepaTtypHble KO3PGUIUEHTH TPSIMON 1 00paTHOM peakiuit
COOTBETCTBEHHO PaBHbI 2 U 3.

11.B xakoM HarnpaBlIe€HUN CMECTUTCS XuMUueckoe paBHoBecue cucteMbl 2CO + 2H«—-»CHy+
CO», ecnu KOHUEHTpAIMU BCEX BEIIECTB YMEHBIINUTH B 2 pa3a?

Pa3nesn 6. PacTtBopsl

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

1.Kaxoii pacTBOp Ha3bpIBaeTCs HACHILIEHHBIM, HEHACHIIIIEHHBIM?

2.YT0 Ha3pIBAETCS pACTBOPUMOCTHIO BEIlECTBA?

3.Yro Ha3pIBaeTCsA MacCOBOM J0JEN pacCTBOPEHHOTO BELECTBA?

4. Kakas mocJie1oBaTeIbHOCTh MPUTOTOBJIEHUS pacTBopa’?

Pazgen 7. Xumusi B ObITY M IPOU3BOJACTBEHHOM €eSITEJIbHOCTH YeJI0OBeKa
Tema 7.1.
[Tposepsiembie pe3yabTaTel 00yuenus- JIPO1, JIP02, JIP 03, JIP04, MP0S5, MPOS, MP17, MP18,
I1P02, ITPO6, ITP09, ITP11, TTP12
1.Xumusi ¥ BIMSHUE TOIUIMBA Ha OKPYXKAIOUIYIO Cpeay.
2.AnbTepHaTUBHBIC BU/IbI TOIIJIMBA, IPUMEPHI UX UCIIOIb30BaHMUA.
3. Yto Takoe BMC? IlonumMepsl, WX NCTIOIH30BaHNE B aBTOMOOMILHON HHYCTPHUH.
4.Ileperonka HeTH U BUJIBI TOILJIMBA, BIMSIHUE HA OKPYKAIOIIYIO Cpeay?



5.PacckaxxuTe 0 XMMHYECKOM COCTaBE TOILIMBA, YTO MOKA3BIBAET OKTAHOBOE YHCIIO?
6. X¥MHS ¥ TTOKpacKa aBTOMOOHMIIBHOTO TPAHCIIOPTA.

5.2 Tembl pedepatoB

. Tunel XUMUYECKOU CBSI3U

. 3HAUYEHHE PACTBOPOB B )KU3HU U TEXHHUKE

. YcTpaHeHue )KeCTKOCTH BOJIbl Ha IPOMBIIIJIEHHBIX MTPEATIPUATHIX

. Ucnonb30BaHre MUHEpaIbHBIX KUCIOT HA MPEANPHUATHIX PA3IUYHOTO Mpodus
. IloBapeHHas coJib KaK XUMHUYECKOE ChIPhE

. buorexHonorus u reHHast HH>XXeHepus — TEXHOJIOTUU

. CoBpeMeHHBIE METO/IbI 00€33apakuBaHuUs BOJIbI

. 3ammTa 030HOBOT'O SKpaH OT XUMUUYECKOIO 3arps3HEHUs

0N Nk WLWN —

5.3 IIpumepsbI TECTOBBIX 3aJaHU I

BxoaHoi#i KOHTPOJIb.

IIpumeuanue. [IpenonaBatens onpeaenseT KOJIMYECTBO BOIPOCOB U3 MPEAJIOKEHHBIX.
Bapuant nepsBblit

1.2nexTponHas hopMysia BHEITHETO I-)HGIZ)FCTI/IIICCKOFO YPOBHSI aTOMa KPEMHHUS

1)3s%3p%;  2)3s%3p*;  3)4s’4p%  4)4s*4p’,
2.Xumuueckasi cBs3b B Mosiekysie NHs:

1)noHHas; 2)KoBajieHTHas MOJsIpHast; 3)MeTalInuecKas;4)KoBaJleHTHasl HeMOoIsIpHasl.
3.Haubouee sipko BrIpaKEHHBIE HEMETAJUINIECKUE CBOWCTBA MPOSIBIISET:

1DSi; 2)C; 3)Sn; 4)Ge.
4.0xcuppl pocdopa (V) # HUHKA SBISIOTCS COOTBETCTBEHHO:

1)KUCIIOTHBIM U OCHOBHBIM; 2)OCHOBHBIM M KHCJIOTHBIM; 3)KHCIOTHBIM U aM()OTEpHBIM;

4)OCHOBHBIM U OCHOBHBIM.
5.K peakuusm 3aMemieHust OTHOCUTCS PEaKIIUs:

1)2Na + O, = 2Na,0,; 2)CaCO3z = CaO + CO,7; 3)NaOH + HCI = NaCI + H,0; 4)Zn +
H,SO, = ZnS0O, + HQT
6.BemiecTBa, KOTOpBIE MPH TUCCOIUANIN 00Pa3yIOT B KAUeCTBE aHWOHOB TOJIBKO TUAPOKCH/I-HOHBI,
SBIISTFOTCSL:

l)kucnoramu; 2)cpelHUMU CONSIMU; 3)mienoyamu; 4)KUCIBIMU COJISIMU.
7.Cymma k03 punreHToB nepes GopMyaaMHu HEAJIEKTPOIUTOB B YPAaBHEHUH PEaKIUH

Fe + 2HCI(p-p) =FeCl, + H,1 paBua: 1)2; 2)3; 3)4; 4)5.
8.CymMbI Beex KO3 (QHUINEHTOB B MOJHOM M COKpAIlEHHOM MOHHBIX YPaBHEHUSAX PEAKLUU MEXIY
pacTtBopamu cynb(dara HaTpHs U XJIopHaa Oapust paBHBIL:

DIlu3; 2)11us5; 3)9u3; 4)9us.
9.CokpameHHOE HOHHOE ypaBHeHme peakmmn Mg”* + 20H  =Mg(OH),| coorBercTByer
B3aUMO/ICHCTBHUIO:

1)pacTBOpa com MarHusi CO IIENIOYBIO;

2)HEepacTBOPUMOM COJIM MarHus o LIEJIOYBIO;

3)pacTBOpa cOJIM MarHus ¢ HEPACTBOPHUMBIM OCHOBAHHEM;

4)HepacTBOPUMOM COJIM MarHusi ¢ HEPACTBOPUMBIM OCHOBAHHEM.
10.Peakmust HOHHOTO OOMEHA MJIET /10 KOHIIA B Pe3yJIbTaTe BBIJCICHHS ra3a P B3aMMO/ICHCTBHH:

1)Cu(OH);, ¢ H,SO4; 2)KOH ¢ Zn(NOs),; 3)Ca(HCO3), ¢ HCI; 4)Na,CO3 ¢ CaCl,.
11.B cxeme npeBpaleHuit

1 2 3 4

No——NH3—— NH4Cl—— NH3z——N;

MOBBIIIIEHHAs TEMIIepaTypa HeoOXo1uMa JUIs IPOBEICHUS peaKIil:

11,23, 2)1,34; 3)1,24; 4)234.
12.Kap6oHar - HOHBI MOXKHO OOHAPY>KUTh BOJJHBIM PACTBOPOM:



l)xmopoBogopoaa;  2)xjopujaa HaTpusi;  3)rUApOKcUAa HaTpusi;  4)cynbdara aMMOHUS.
13.C HauMeHbIIIeH CKOPOCTHIO MMPU KOMHATHOHN TEMIIEpaType MPOTEKAaeT pPeaKIlus
1)Fe u Oy; 2)CaCO3; u HCI(p-p); 3)NaOH(p-p) u H2SO4(p-p); 4)CuSO4(p-p) u NaOH(p-
p).
14.Xumnueckoe paBHOBECHE B CUCTEME
FeO(t) +H(r)«> Fe(t) + HoO(r) — Q cMecuThes B CTOPOHY IPOIYKTA PEAKIIUU TIPH:
1 )rIoBBILLIEHUH 1aBIIEHUS; 2)IOBBINIEHUN TEMIEPATYphl; 3)IOHM>KEHUU JaBJICHUS;
4)1CI0NIb30BaHUU KaTaau3aTopa.
15.Cynbdar xanbuus OTHOCUTHCS K KJIacCy:
l)okcumoB; 2)ocHoBaHWM; 3)coyield;  4)KHCIOT.
16.Kak n3mensiercs paauyc aroma B psiny Li — Na —K?
1)He u3MeHsieTcs; 2)cHayaja yBEIMUMBAETCS, IOTOM YMEHbBIIAETCS; 3)yMEHbIIAETCS;
4)yBenuuuBaercs.
17.Kakoii U3 METaJTIOB HE PearupyeT ¢ BOJHBIM pacTBOpoM cyibgara meau (I1):
I)xene3o; 2)cepeOpo; 3)onoBo; 4)HaTpuid.
18.11pu B3auMoAecTBUM C HEMETAJUIAMHU METAJLIbI IPOSIBIISIOT CBOMCTBA!
l)okucnurenpHble; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENbHBIE; 4)OCHOBHBIE.
19.®opmyna BeniecTBa, 0003HAUEHHOTO «X)» B CXeM€ MPEeBpaICHHI:
P —— X——H3POy,,
1)PH3; 2)CaszP,; 3)P,0s;  4)PCls.
20.®ocdat xanbus MOXKHO TOIYYUTh pEaKkIieid HOHHOTO 0OMeHa MPH B3aUMOICHCTBHH:
1)kanbrus ¢ pochopHO KHCI0TOM; 2)oKcHaa Kabius ¢ okcuaoM dhochopa(V);
3)cynbdara xansius ¢ pochopHoit kucnoToit; 4)docdara HATPUS C XITOPHUIOM KaJTBIIHSL.
21.CpipbeM AJis ONyYeHHUs KUCIOPO/ia B TPOMBIIIUIEHHOCTH CITYXKUT:
1)6eproneroBa conp KCIOs; 2)nepmanranar xamuss KMnOg; 3)Bo3nyx; 4)nepokcun
Bosioposia HyOs.
22.0Onpenenure MacCOBYIO J0JI0 kele3a B okcuae xkemeza(lll):
1)20%; 2)25%; 3)30%; 4)35%.
23.Cepy maccoii 1,6r coxrim B kuciopoze. Onpenenure oobemM okcuna cepbi(IV), n3mepeHHbIH
IPU HOPMAJIbHBIX YCIOBUSAX, KOTOPBIH 00pa30BasICs IPU STOM:
DI11,2n;  2)1,12n;  3)112m;  4)0,112m.
24.0mpenieninTe MaccoBYIO JOJIO caxapa B pacTBOpe, MOIydeHHOM pactBopeHueM 10r caxapa B
190r Bogs1? 1)0,5;  2)0,1;  3)0,05;  4)2.

OTtBeTnI
BxoaHoii KOHTPOIb MO XMMHUH 1 Kypc
Bapuant nepsblit

Ne Borpoca 1 2 3 4 5 6 7 8 9 10 11 12
OtBet 1 2 2 3 4 3 1 1 1 3 2 1
Ne porpoca | 13 14 15 16 17 | 18 | 19 | 20 | 21 | 22 23 24
OTtBer 1 2 3 4 2 3 3 4 3 4 2 3

BxoaHo# KoOHTpPOJIb 1O XuMuH 1 Kypc
Bapuanr BTOopou
1.9nextponHas hopmyia atoma 1s?2522p°3s°3p®. XumMudecknii cHMBOM 1 (OPMYIIa BOIOPOIHOTO
COEIMHEHUS 3TOTO DJIEMEHTA:
1)C u CHg; 2)Si u SiHs; 3)O u H0;
2. XUMHYECKasl CBS3b B OKCHU/IC JINTHS:
l)uonHas; 2)KkoBasieHTHAs MOJSApHAS; 3)MeTauindeckas; 4)KoBaJIeHTHAs HEMOosIpHasl.



3.B manbIix mepuonax MepHOJMYECKON CHCTEMBI XMMHYECKHX 3JIEMEHTOB C YBEIMUYCHHEM 3apsia
A7Iep paanychl aTOMOB:
1)yBenuuuBaroTcs; 2)U3MEHSIOTCS IEPUOINYECKHY;
3)ymeHbmaroTcs; 4)He U3MEHSIOTCS.
4.®opMyIbl OCHOBHOTO U KUCIIOTHOTO OKCHIOB COOTBETCTBEHHO:
1)FeO u BeO; 2)CaO u CrO3; 3)P,05 u CO; 4)SO; u CaO.
5. Koo duuument nepen ¢hopmyaoil BOCCTAaHOBUTEINS B YPAaBHEHUH PEAKIIUH TOPEHUS aTIOMUHHS B
KHUCIIOpO/IE:
11, 2)2; 3)3; 4)4.
6.BemecTBa, KOTOpPBIE MPU AUCCOLUAIIMHN 00pa3yIOT TOJIbKO KaTHOHBI METAJUIA U THIPOKCHI-UOHBI,
SIBIISTFOTCSL:
l)xucnoramu; 2)comsimu;  3)menodamu;  4)aM(pOTEPHBIMU THAPOKCHIAMHU.
7.Jlamnouka mnpubopa IS UCHBITAHUS BELIECTB Ha AIIEKTPONPOBOJHOCTH 3arOPHUTHCSA TIPH
MOTPYXKEHHUH 3JIEKTPOIOB B:
l)consinyto  KHUCIOTY; 2)xmopun  Kamus  (KpHUCT.); 3)oxkcun  xenesa(lll);
4) IMCTUILTUPOBAHHYIO BOJLY.
8.CymMbI Bcex KOA((PHUIMEHTOB B IMOJHOM M COKPAIIEHHOM MOHHOM YPaBHEHUSIX PEaKLIUN MEXIy
pacTBopamH cynbdaTa IMHKA U HUTpaTa Oapusi paBHbIL:
19u4; 2)10u3; 3)12u4; 4)12u3.
9.CokparieHHOE HMOHHOE YypaBHEHHE pPEaKIuu: Ca®" + SO42' = (CaSO4 cooTBeTcTBYET
B3aMMO/ICHCTBUIO B PACTBOpE:
1)CaCl, ¢ BaSO,; 2)CaCl, ¢ Na;SOg4; 3)Cac NaySOg4; 4)CaCO;3 ¢ H,SO,.
10.0Ocanox obpasyercst Ipu B3auMOJICHCTBUN pacTBOPOB xyiopuaa sxene3a(ll) u:
l)runpokcuaa Hatpus; 2)cynbdara HaTpusi; 3)constHOU KucnotThl; 4)aurpata meau(ll).
11.TIpu xomHaTHOM TemmnepaType OyayT B3auMOJIeHCTBOBATh:
1Nz u Hy; 2)N2 1 Og; 3)Zn u H,O; 4)Na u H,O.
12.CocraB comn(NH4),SO4 MOXHO YCTaHOBHTH, HCIOJB3YS [IBA PACTBOPA, COACPIKAIIHE
woust: 1)OH 1 Ba**; 2)OH u H'; 3)Cl- u Cu?*; 4)COs* u Ba®".
13.C nanbotbieii CKOpOCTHIO MMPH KOMHATHOM TeMITEpaType MPOTEKACT PEeaAKIIHS MEKIY:
DHCI (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 cucteme: COa(r) +C(1) «>2CO(r)— 173 x/x CMellaeTcsi B
CTOPOHY IIPOJIYKTA PEAKIHH MPH:
1)IOBBIILIEHUN JTaBJICHHSI; 2)MOBBIIMIEHUU TEMIIEpaTypbl;  3)IMOHIKEHUU TeMIIepaTyphl;
4)ucronb30BaHUM KaTaau3aTopa.
15.T'uapokcu Kanblvs OTHOCUTHCS K KIJIacCy:
l)okcunoB; 2)ocHoBaHuWil; 3)coneil;  4)KHUCIOT.
16.Kak u3MEHSIOTCS] KUCIIOTHBIE CBOMCTBA BBICHIMX OKCHJIOB ClieBa Hanpaso B psiay Al-Si-P?
1)He M3MEeHsIOTCS; 2)cHavajla yBEJIUYUBAIOTCS, IOTOM YMEHBIIAIOTCS; 3)yMEHbIIAIOTCS;
4)yBeIN4MBAIOTCS.
17.Kakoif U3 METAIUTOB HE pearupyeT ¢ BOJHBIM pacTBOpoM cyibgara meau (I1):
l)xene3o; 2)30m0T0;  3)onmoBo;  4)HATpPHIA.
18.ITpu B3aMMOIEHCTBHIH C METAITIAMH HEMETAJLTBI TPOSIBIISIFOT CBOMCTBA!
1)okucnurensHbIe; 2)KUCIOTHBIE; 3)BOCCTAHOBUTENbHBIE; 4)OCHOBHBIE.
19.®opmyma BemecTBa, 0003HAYEHHOTO «X)» B CXEMe TMPEBPALICHHN:
+H, + HCI
FeO —— X———FeCly:
1)Fe,O3;  2)FeCly;  3)Fe;  4)Fe(OH),.
20.I'mnpokcn nMHKa 00pa3zyeTcst Ipy B3auMOJICHCTBUN:
l)okcuaa nMHKA C BOJOM; 2)OKCHIa LMHKA C THAPOKCHAOM HATpHs; 3)XJIopuaa IMHKA C
ruapokcuaoM meau(ll); 4)xnopuna nuHKa(p-p) ¢ THAPOKCUIOM HATPUSI(P-P).
21.B npOMBIIIUIEHHOCTH CEPHYIO KUCIIOTY MOJIYYalOT MOTJIOLUICHUEM:



1)SO;3; Bogoii; 2)SO3; pactBopoMm cepHoii kuciotsbl; 3)SO; Bomoit; 4)SO, pacTBOopom
CEpPHOM KUCJIOTBHI.
22.0Onpenenute MaccoByIo A0it0 Meau B okcuae meau(1l):
1)0,8; 2)0,9; 3)0,11; 4)0,14.
23.Macca ra3000pa3HOTO BOJOPO/A, KOTOPHIN BBIICIUTCS MPU PACTBOPEHUU 4,5 T aJIOMHHUS B
COJISTHOM KUCIIOTE€ COCTABUT:
1)0,2r;  2)0,3r;  3)0,4r;  4)0,5r.
24.0mnpeenuTe MacCoBYIO JIOJIIO COJIM B pacTBOpeE, MoJydeHHOM pactBopeHueM 20r conu B 140r
BOJbI?
1)0,05; 2)0,125; 3)0,25; 4)0,30.
OT1BeTHI
BxoaHoii koHTpPOJb 1O XuMuM 1 Kypc
Bapuanr BTOpoi

No Bompoca| 1 2 3 4 5 6 7 8 9 10 11 | 12
OtBet 4 1 3 4 4 3 1 2 2 1 4 1

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

5.4. 3apanus NMpaKkTHYeCKUX padoT

Pa3nes 1. OcHOBBI CTpOEHUsI BelecTBa

IIpakTnueckass padora Nel. «CocraBieHne XMUMUYECKUX (OPMYJ IBYXaTOMHBIX COEIUHEHUN
(oxcumoB, Cynb(PHUIOB, THAPUAOB W T.I.) U APYrUX HEOPTraHUYECKUX COCAMHEHUH OTICIBHBIX
KJIACCOB C HCIIOJIb30BAHME XMMMYECKON CHMBOJIMKM WM HAa3BaHUN COEAMHEHUMN 110 TPUBUAIBHON
HOMEHKJIaType U MexxayHapoHoit [UPACy.

Hesn: CoBeplIeHCTBOBAaHUE YMEHHMH COCTABIIATh (POPMYJIbl OMHAPHBIX COETUHEHUHN, HAa3bIBATh HX,
3aKpENUTh MOHSTUS «CTETIEHb OKUCIIEHUS, «OMHAPHBIE COCTUHEHUSY;

3ananue 1.

Bapmuanr 1 Bapmuanr 2

1. Onpenenute CTENEHN OKUCIICHHS aTOMOB 1. Onpenenute CTENEHU OKUCICHHSI aTOMOB
DJIEMEHTOB B COSAMHCHUSX, (POPMYJIIBI KOTOPHIX | XUMUYECKUX PJICMEHTOB B COCTUHCHHUSX,
SiOy, Na,0, K;S, LiBr. IIpuBenute Ha3BaHUS dopmynsl kotopbix HyO, AlCl3, N2Os, NagP.
Ka)KJI0TO U3 BEIIECTB.

2. Kakas u3 cienyromux Gopmyi 2. Boibepute Gpopmyny okcuaa mapraaua (IV):
COOTBEeTCTBYeT okcuay azoTta (II): MnO, Mn,07, MnF,4, MnOs.

NO, N2Os, NO2, NoO?

3. Hanumure ¢hopMyIibl BEIIECTB: 3. Hanumure ¢popMyiibl BEIIECTB: a) OKCHUIA

a) okcupa cepsl (IV) 6) okcuna cepsr (VI). meaw (IT); 0) okcua HaTpus.

3ananmue 2. CoctaButh HOpMyTy OWHAPHOTO COCTUHEHUS ATTFOMUHUS C YTIIEPOIOM.
3ananue 3. Hazats BemectBa: NaCl, MgS, KH.

3ananue 4.Haiinu crenenb okucienus xjopa B coequHernn Cl,0.

BriBoa o padore.

IIpakTuyeckoe 3aHsTHeNe2.XapaKTepUCTUKA 3JEMEHTA MO €ro IMOJOKEHHUIO B MEPUOJANYECKOU
cucreme /.M. MenneneeBa



Hean: XapakTepu3zoBaTb XUMHUYECKHUE OJJIEMEHThl B COOTBETCTBUM C HMX I[IOJOXKEHUEM B
MEepUOINYECKON cucTeMe Xxumuieckux sneMenToB .M. Menaeneesa no miany.

Ilnan XAPAKTEPUCTUKH IJIEMEHTA

1) Ha3Banue 3jeMeHTa;

2) X¥UMHUYECKUI CUMBOJT,

3) IMopsiakoBBIi HOMED;

4) AtomHas Macca;

5) Homep nepuoa;

6) Homep rpy1imsl, BUI OATPYIIIBL;

7) 3apsiz sipa aToma;

8) Uuciio mpoTOHOB M HEUTPOHOB;

9) OGiiiee YUCIIO IIEKTPOHOB,;

10) DnexkrponHas Gpopmya;

11) Meraa uiixd HEMETAILT;

12) Beiciinii OKCHI, €T0 XapaKTep;

13) BomopoaHoe coeauHeHue (€CIU €CTh);
14) T'unpokcu, ero Ha3BaHUE U XapaKTep;
15) VBenuuenue paauyca aroma (B epuoze U A-Tpyre)

Bapuanrl. J[aTh XapakTepuCTUKY 3JIEMEHTOB C MOPSAKOBBIMU HOMepamu 13,21
Bapuanr 2. /IaTh XapakTepuCTUKY 3JIEMEHTOB C MOPAIKOBBIMH HOMepaMu 15,23

Bapuanr 3. /laTh XapakTepucTUKY 3JIEMEHTOB C OPSAIKOBBIMU HOMepamul7, 25

Paznes 2. Xumnueckue peakuu

IIpakTnyeckoe 3anaTHe Ne 3«THUIIBI XUMUYECKUX PEAKIIUII.

Heawb: KnaccupuuupoBaTh peakuuy MO CIEIYIOIIMM MPU3HAKaM: YHCIYy U COCTaBY HCXOJHBIX
BEUIECTB M NPOAYKTOB pEAKLUU, W3MEHEHUIO CTENEHEH OKHUCIIEHUS XUMHUYECKHX DJIEMEHTOB,
00paTUMOCTH Mpoliecca, yHacTHIO KaTalln3aTopa, TEIIOBOMY 3P heKTy

Bapmuanr 1.

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

2) Al + Fe203 —> A1203 + Fe + Q

3) CaCO3 ->Ca0 + CO2 - Q

4) NaOH + H2S04 -> Na2S04 + H20 + Q

Bapuanr?2.

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—> AgClI + Fe(NO3)3;

2)Si02+C—>Si+CO-Q;

3) Pb(NO3)2—» PbO + NO2 + 02 - Q;

4) SO2+02—>S03+Q

IIpakTuyeckoe 3ansaTue Ned. «Pacu€Thl 10 ypaBHEHUSIM XUMUYECKUX PEAKIIUNA C UCIIOJIb30BAHUEM
Macchl, 00bEMa (HOpMabHbIE YCIOBHS) Fa30B, KOJMYECTBA BELIECTBA.

Heab: O3HAKOMUTHCS ¢ OCHOBHBIMM 3aKOHAMU XUMHUHU U HAYUYUTHCS C UX TOMOIIBIO PENIAThH
AIIEMEHTAapHbIE pACUETHBIE 33/1a4H.


https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html
https://infourok.ru/plan-harakteristiki-himicheskogo-elementa-po-polozheniyu-v-periodicheskoy-sisteme-stroeniyu-atoma-3040588.html

OO6opynoBaHme: KaJbKyJISTOPbI; IEPUOINYECKAS CUCTEMAa XUMUUYECKHX 3iemeHToB J[. .
MenneneeBa, Tabnuna « OCHOBHbIE XUMUYECKHE (POPMYIIBI»;

Bapuanr 1.

1.Ilonb3ysch 3HAUEHUSIMU aTOMHBIX BECOB 3J€MEHTOB U3 [lepnonnyeckoil TaOIULbl, paccUUTANTE
MOJISIpHYIO Maccy (r/Moub) mist caeayromux Bemects: NaF, N2, NaOH, SO2, Ca3(P0O4)2 .Ckoibko
MOJIEKYJI COZIEPKUTCA B 1 MOJIE Ka)KJI0r0 U3 3TUX BEILECTB?

2. CkoJyibKO MOJIEH Kuciopoza coaepkurcs B 128 r kucinopoaa?

3. Tlpu rpo3oBbIX paspsmax B atmochepe mpoucxoaut ciemyromas peakuus: N2 + 02 = NO2.
VYpasusiite peakiuio. CKOIbKO MOJIeH KUCIOpoa NoTpedyeTcs Jijisl HOTHOro npeBpaiieHus 1 Mo
azota B NO2? Ckomnbko 310 Oyner rpammoB kuciopoaa? Cxonbko rpammoB NO2 obpazyercsi?
Bapuanr 2.

1. B crakan nammim 180 1 Bosbl. CKOJIBKO MOJIEKYJT BOJIbI B cTakaHe? Ckoiibko 310 Mosieid H20?

2. BoruncnuTe Maccy BeIIeCTBa, COOTBETCTBYIOIIYIO 6 MOJIb aTOMOB CEPBI.

3. B maccaxupckuii camolneT mepen HadaioMm peiica morpy3win 200 kr mpoaykToB (macca 0e3
ymakoBku). Kak wu3MeHunach Macca aBuanaiiHepa IOCJIE€ TOro, Kak B TOJETEe Maccaxupam
NPeUIOKMIH 00€/1 U BCE MPOAYKTHI OBUIH ChEICHBI?

Bapuanr 3.

1. Kpacueprit mopomok meau (6,4 T) cMelmanud C >KEAThIM MOPOIIKOM cepbl (3,2 T) U Harpeiu.
[Tomyunnu 4epHBIA MOPOIIOK, HE COJEPKAlINil KPacCHBIX KPYMHUHOK MEAU M KENTOro MOpPOIIKa
cepbl. KakoBa macca nmosryueHHOro uepHoro nopoiuka? Hanuimmre ypaBHeHHE peakiuu

2. Kakoii 06beM Iipu HOpMAJIbHBIX YCIOBUSAX (H.y.) 3aHUMAIOT 56 T ra3000pa3Horo a3ora?

3. Ilpu rpo3oBbIX paspsmax B armochepe mpoucxomut ciemyromas peaknus: N2 + 02 = NO2.
VYpasusiite peakiuto. CKOIbKO MOJIEH KUCIopoa NoTpedyeTcs sl IOTHOro npeBpaiieHus 1 Mo
azora B NO2? Ckoinbko 310 Oyzner rpammoB kuciopona? Ckonbko rpammo NO2 obpa3zyercs?

IIpakTuyeckoe 3ansaTHeN: S.

Hemun. Ha mnpaxTtuke yOenuTbcs B CYIIECTBOBAaHWMU THMJIPOJIN3a; COBEPILIEHCTBOBATb YMEHUS
HaOJIIOaTh XMMHUYECKHE SBICHHS, OOBSICHATh HaONIOMaeMble SIBICHHUS WM PE3YJIbTAaThl OIBITOB;
pelaTh KaueCTBEHHbIE 33/1a4M; COCTABIIATh YPAaBHEHHS] XUMHYECKUX PEaKUuil HOHHOro oOMeHa ¢
y4acTHeM HeOpraHMYEeCKUX BEIIECTB.

Bonpocs! 1u1s1 jomycka k J1abopaTtopHoi padore

1. ChopmynupyiiTe 11e1b TUIAHUPYEMOTO IKCIIEPUMEHTA;

2. O0BscHUTE, KaKOW MPOIlecC Ha3bIBAIOT THAPOIU30M, KaKoil OH ObIBaeT?;

3.KakoBa posb ruapoamn3a B npupoje?

4. OObscHHUTE, Kakue CYLIECTBYIOT CHOCOOBI JJOKa3aTelIbCTBAa CYIIECTBOBAHUS TUAPOSIU3A
HEOPTraHMYECKUX U OPTaHMYECKUX BEIIECTB;

5. OOBsicHUTE, KaK COCTABISETCA ypaBHEHHUE THIPOIIN3A;

6. O0bsacHuTe, uTo Takoe pH? Kak 3aBUCHT HaHHBIN 1MOKa3aTeNlb OT KUCIOTHOCTH M OCHOBHOCTH
Cpelbl pacTBOpa;

7.00BsCHUTE XO/1 BBITIOJIHEHHUS SKCIIEPUMEHTA M0 PEIICHUIO KaYeCTBEHHBIX 3a/1aY;

8. IlepeuncnuTe OCHOBHBIE AacCHEKThl COOJIOJEHUS TEXHUKHM O€30MacHOCTH IpH padboTe cC

arpeCCUBHBIMU pCarcHTaMu (FH,Z[pOKCI/I,Z[ HanI/ISI).

OobopynoBanue u nmocyaa PeakTuBbI
1. CrexiissHHBIE TPOOUPKU 1. PactBop NaOH
2. llltaTtuB mig npoOupoK 2. PactBop Na2S04

3. PactBop AICI3

4. PactBop Na2CO3

5. PactBop Cu(OH)2

6. KucinorHo-oCHOBHBIN MHAMKATOP




AJITOPUTM NpoBeeHus onbiTa Ne 1

BOl'lpOCBI H 3a1aHusA

3amanue Ne 1. B Tpex mpobupkax mon
HOMEpaMH HaXOJSITCS paCTBOPHI TPEX
COJICH: XJIOpH/Ia AIFOMUHHUS, CyIbdara
HaTpHs, KapOoHara HaTpus. He momip3ysch
JIPYTUMH PEaKTHBAMU, OIIPEICITUTE COCTAB
Ka)KJI0H TPOOUPKHU.

1. laTh 00BsACHEHHE IPOBEICHHBIM
onbiTaM. 2. COCTaBUTh YpaBHEHUS
peaKInii, MPOTEKAIOLINX B IPOOUPKE B
MOJICKYJISIPHOM U HOHHOM BHUJaX.

AJITOPUTM NPOBeJeHHs onbITa Ne 2

BOl'lpOCBI H 3a1aHusA

3ananue Ne 2. Yro npousoiizer, eciu
OXJIaIUTh PACTBOP KapOOHATa HATPUS WU
n00aBUTh K HEMY ruapokcua Hatpus? 1.1.
Hanuts B npoOupky 1-2 mu pactBopa
kapOoHata Hatpus. 1.2. OnycTuTh
MPOOUPKY B CTaKaH C OYEHb XOJIOIHOM
BoJ101 miii cHeroM. 1.3. [IpoBeputs cpeny
pacTBopa Mpy MOMOIIHM KUCIOTHO-
OCHOBHOT0 MHAUKatopa. 1.4. lo6aBuTh K
pacTBOpy KapOOHaTa HATPHUs THIPOKCH]T
HaTpHSI.

1.Kaxoif uHaUKaTOp JIy4llle UCIO0Ib30BaTh
17151 ONIpeIeTICHUs cpelibl pacTBopa? 2.
CocTaBUTbh COOTBETCTBYIOLINE YPABHEHUS
XUMUYECKUX PEAKLUI, B MOJIEKYJIIPHOM U
MOHHOM BUJAX.

AJITOPUTM NpoBeeHust onbiTa Ne 3

Bonpocekl n 3a1aHus

3ananue Ne 3. [IpoGiemuslii onbiT. 1.1. B
OJIHY IPOOUPKY C pacTBOPOM cCyJib(ara
meau (1) mpunutk pacTBOp rHAPOKCHIA
Hatpus. 1.2. Bo BTOpyto mpoOupky c
pactBopoM cynbdata Meau (II) mpunutsb
pacTBOp kapbonara HaTpus. 1.3. CpaBHUTH
[[BET 00pa3yrImuxcs 0caakoB. 1.4.
OOpatuth BHUMaHWE Ha BbIJICJICHUE Ta3a B
oJHOH 13 npobupok. 1.5. OnpenenuTs,
OTKYJIa MOXET BBLAENATHCA ATOT ra3? 1.6.
[IpoBepuTh KaUeCTBEHHBIH COCTaB rasa
ropsieit TyduHkon. 1.7. OObSICHUTH
MIPOUCXOJIAIIIEE SBICHUE.

1. CocTaBUTh COOTBETCTBYIOIIHE
ypaBHEHHUS XUMUUYECKHUX PEAKIIUi, B
MOJIEKYJIIPHOM U MOHHOM BHJIAX.

AJITOPUTM NpoBeeHus onbiTa Ne 4

Bonpocel 1 3apanus

3amganne Ne 4. [Ipo6nemasrii onbiT. 1.1. K
pPacTBOPY XJIOPHJIa ATFOMUHHUS MPUITUTH
pacTBOp KapOoHaTa HATPHS.

1. OOBSACHUTH MPOUCXOJIAIIICE SIBJICHUE. 2.
CocTaBUTh COOTBETCTBYIOLINE YPABHEHHUS
XUMHUYECKHX PEAKIIH, B MOJIEKYJISIPHOM U
MOHHOM Buax. 3. OTBETUTH Ha BOIPOCHI.
/[151 4ero B MEAUIIMHCKON ITPaKTHUKE
MCIIOJIb3YIOT PacTBOP MUTHEBOM COABI AJIS
MOJIOCKAHUS MPU BOCTIAJTUTENIbHBIX
3abosneBaHusix ropua? Kakosa poib

rusponu3sa B npupose? Ilouemy pactsop




MBbLIa IEHUTCS B BoJe?

BriBoabl.

1.ITpoananu3upyiTe COOTBETCTBUE MOJYYCHHBIX PE3yJIbTaTOB TUIIAM rujiposnn3sa. Caenaite
COOTBETCTBYIOIINE BHIBOJIBI.

2.ChopMynupyiTe BBIBOJbI O 3aBUCUMOCTH THIIA THAPOIIN3A U KUCIOTHOCTH CPEJibl pacTBOpA.

Pa3zgea 3.CTpoeHne U CBOiCTBA HEOPraHMYECKHUX BelIECTB

IIpakTuyeckoe 3ansaTue Ne6 Knaccudukaiys, HOMEHKIIATypa ¥ XUMUYIECKUE (OpMyIIbI
HEOPraHWYECKHUX BEILIECTBY

YueOHas 1eJib: 3aKPENUTh 3HAHUS, YMECHHUS, HABBIKHU 10 K1accu(UKAIK, HOMEHKIATYPE , COCTaBy
HEOPraHWYECKUX BELIECTB.

AKTyanusanus 3HaHHUi:

®poHTANTBHBIN OIIPOC.

1.Yto Takoe oxcuabl? Kakume ObiBatoT okcuabl? Ilouemy HeconeoOpasyromume OKCHUABI TaK
Ha3bIBarOTCA?

2.Yto takoe kucnotel? Kakue kuciaorsl Bel 3Haere? Uto Takoe TpEXOCHOBHAs KUCIOTA?

3.Yrto takoe ocHoBanua? Uro takoe ménoun?

4. Yto takoe conu? [IpuBeaure npumMepsl comeil.

5.I1po6.iemublii Bonpoc. [loyemMy 1 KUCIOTHI M OCHOBaHUS OOBEIMHSAIOTCS B TPYIITY TUAPOKCUIIBI?
Urto y HEX 0011IeT0 ¥ YeM OHU OTINYaroTCs?

BeinosiHeHue 3aJaHNH 10 BADHAHTAM

Bapuant Ne 1

1. Hasosure coemuuenus: Cu(NO3)2, CuO, CO2, NaOH , SO2, H2S04, CaSO4, KOH, HCI,
HNO3, CaO, KCI.

2. U3 3ananus Ne 1 Beinummte Gpopmysbl OKCHIOB.

3. CocraBbTe (hopMyITBI BCEX BO3MOKHBIX OKCHJIOB JUIS cienyronmx iemenToB: Ca, S, O, Mg.

4. CoctaBbTe (hOpMyIbI CIEAYIOUMX coequHeHuit: okcup azota (I), ruapokcua Hatpus, cyiabdar
Oapwst, OKCHJT MarHus, XJIOPHU/I ATFOMUHUSI.

Bapuant Ne 2

1. Hasosute coemmuenus: BaCl,, H,SiO;, H3PO,; BaO, H,SO; AICl;,  Ba(OH),,
KN03 CaCOs, Fe(OH)z, Na,O, P205

2. U3 3ananus Ne 1 Beimummte Gpopmyssl comeil.

3. CocrtaBbTe (OpMYIIBI BCEX BO3MOXKHBIX OKCHJIOB IS cienyromux snemeHToB: C, Al, N, Fe.

4. CoctaBbTe (OpPMYIIBI CIAETYIOIUX COSAMHEHUH: (PTOPOBOAOPOAHAS KUCIOTA, TUAPOKCH] Oapus,
HUTpatT Meau, okcua xenesa (I11), okena kpemuus,

Bapuant Ne 3

1. HasoBure coemunenus: Ba(NOgs);, MgO, CO,, NaOH, HNO,, 2ZnO, NacCl,
803, HQSO4, BaSO4, LiOH, HCI,

2. U3 3ananus Ne 1 Beimummte Gpopmyssl KUCIOT.

3. CocraBbTe hopMyIbl BceX BO3MOXKHBIX OKCHJIOB JUIs cienyronux snementoB: K, Cl, Mg, Ba.

4. CocraBbTe (QOpPMYIBl CIEAYIOUUX COECIUHEHHUM: THUIPOKCHUI IUHKA, OKCHUJ aJTIOMHUHUS,
CEpOBOIOPOAHAS KUCIIOTA, OKCUJ BOJOPO/1a, HUTPAT MEJIH.

Bapuant Ne 4

1. HazoBute coemuuenus: K,0, P203, MgClz, H,SO3 i H3PO4, ‘Na,COs, Fe(OH)gznO,
HZSO4, FEC|3, Ca(OH)z, NaN03

2. U3 3ananus Ne 1 Beimuiute popmysibl OCHOBaHUH.

3. CoctaBbTe POpMyIIBI BCEX BO3MOXKHBIX OKCHJIOB JJIs ClIeAytomux snemMeHToB: Si, Al, N, Li



4. CoctaBbTe (HOpPMYIBI CIEAYIONUX COCTUHEHUI: THAPOKCUA alfOMHUHHUS, okcua yriepoaa (IV),
KapOOHAT KaJbIUsl, OKCHJ HATPHUSI, XJIOPOBOIOPOIHAS KHCIIOTA

IIpakTuyeckoe 3anaTueNe7 «CBoHCTBa, COCTaB, MOJy4YeHHE M O€30MMacHOE HCIIOIb30BaHUE
BAKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOM JESITEIIbHOCTH YEIOBEKAY.

IIpakTnyeckas padora NeS. UnenTnpurkanus HeOpraHM4ecKHX BellecTB

Henn: C noMoIIbIO KAYECTBEHHBIX PEAKLIMI HA HOHBI PACIIO3HATH IIPEJIOKEHHBIE HEOPTAHUYECKUE
BELIECTBA.

PeakTuBbl: pactBophl: xyopuxa sxeneza (III), xmopuna ammonwus, cynbdara HaTpus, XJIOpHUI
HATpUs, TUAPOKCH] HATPHsL, Xyopuaa Oapus, HUTpatT cepedpa, 10%—Hblii pacTBOp poJaHuIa Kaus
KSCN

OnbiT 1: HMcnonp3ys BblJaHHBIE PEAKTUBBI, IPOBEIUTE XApAaKTEPHbIE pEaKLUUU Ha HOHBI M
JIOKQKUTE KaueCTBEHHBIN cocTaB xyopuaa xkenesa (I1I).

AJITOPUTM BBINOJIHEHHS JAHHOIO ONIBITA

JUis BBINOJHEHHS [QHHOTO OIbITa COJACPKHMMOE HPOOMPKH pas3ienuTre Ha JBe npoObl. s
onpezeneHuss KaTUOHOB kene3a Fe+3 mpunelite B onny npoodupky pomanun kamuss KSCN. Uro
HaOmonaere? [lna onpenenenus aHuoHoB xyiopa Cl - mpuiiediTe B Jpyryro NpOOMPKY HUTpPAT
cepebpa AgNO3. Uto nabmogaere? Pe3ynbrarsl onbiTa 3aHeCUTE B TaOJIUIly. Y paBHEHUS PeaKuid
3aIUIINTE B MOJIEKYJISIPHOI, TOJTHON MOHHOM M COKpAIlleHHOM HOHHON (hopMmax.

OnbIT 2. B Tpex mponymepoBaHHBIX mpoOupkax (1, 2, 3) maHbl BemecTBa: XJOPHI aMMOHUS,
XJIopuA Hatpus, cynbdar HaTpus. C IOMOIIBIO0 KaUeCTBEHHBIX peaKlUil Ha MOHbI paclo3HailTe, B
KaKoW U3 MPOOUPOK HAXOATCSI JaHHBIE BELIECTBA.

AJITOPHUTM BBINIOJHEHHUS JAHHOIO ONbITA:

Jl71s BBINOJIHEHUSI TAaHHOTO OIBITAa COAEPKMMOE KaKJOW MPOHYMEPOBAHHOM MPOOUPKU pa3lesnuTh
Ha Tpu npoObl. s ompeneneHus XJIOpHIa aMMOHMS HEOOXOJMMO HPOBECTH KadeCTBEHHYIO
pEaKkIio Ha MOH aMMOHHUS - B TPH MPOOBI NPHIUTh PACTBOP THUAPOKCHIA HATpUs, HArpeTh B
iaMeHu cnupToBku. Yrto HaOmonmaere? J[lng onpeneneHus cynbpara HaTpust HEOOXOIUMO
IIPOBECTH KAYECTBEHHYIO PEaKIMI0 Ha Cylb(paT-HOH - B JIB€ NMPOObI MPUIUTH PAacTBOP XJIOpPUAA
O6apus. Uro nHaOmogaere? s MOATBEP)KIEHMS, YTO B TpeTbed MPOOMpPKE HAXOAMUTCS XJIOPH[
HaTpUs, TPOBEUTE KAUECTBEHHYIO PEAKIIMIO Ha XJIOPHI-UOH — J00aBbTE pacTBOpP HUTpATa cepedpa.
Yro nabmomaere? Pe3ynbTaThl OmblTa 3aHecuTe B TaOnMIly. YpaBHEHMs PEaKIMH 3alMIIUTE B
MOJIEKYJIIPHOM, MOJTHOM MOHHOW U COKPAIIEHHOW HOHHOM (hopMax.

BriBoj k padore:

Pa3nes 4. CTpoeHue M CBOMCTBA OPraHMYECKHUX BELECTB

IIpakTnyeckoe 3anaTme Ne9. IlpakTmueckoe 3ansitue Ne9. «XMMHMUECKOE CTPOCHHME Kak
MOPSIZIOK COEAMHEHUsI aTOMOB B MOJIEKYJIE COTJIACHO WX BaJCHTHOCTH (M30MEphI, TOMOJOTH),
HOMEHKJIaTypa OPraHUYeCKUX COEAMHEHUM OTIEIbHBIX KJIACCOB,  COCTAaBJIEHUE TOJHBIX H
COKpaIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUIECKUX BEIIECTB OTACITBHBIX KIACCOB.

Heab: 3akpenuTh yMEHHS HAa COCTABIICEHHWE TOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (GOpMYI
OpPTaHWYECKHUX BEIECTB OTACIIBHBIX KJIACCOB, MOHATHS U30MEPHI, TOMOJIOTH, HAa3bIBATh BEIIECTBA 11O
HomeHknarypelUPAC.

Bapuaunrt nepBblii. V3 npennokeHHOr0 TEpedHsi BHIOEPUTE JBa BEIIECTBA, KOTOPHIE SIBISTIOTCS
uzomepamu: 1) 3-MeTmireKceH-1; 2) rekcen-2; 3) MeTHIIUKIIOTeKCcaH; 4) rekcaauen-1,5; 5) rekca;
6) METHIIOEH30J1.

BapuanTt BTOpOii. 13 npennokeHHOro mepevHsi BHIOepUTE JBa BEIIECTBA, B MOJIEKYJIaX KOTOPBIX
MPUCYTCTBYET ABOIHAS CBS3h MEXJYy aTOMaMH yriiepojia U Kuciaopoza:l) meraHour; 2) yKcycHas
kucnota; 3) dhenou; 4) rMuepuH; 5) aleToH,

Bapuanr tTpermii. V3 npemioKeHHOTO TEpeuHs BBHIOEPUTE JIBa BEMIECTBA, KOTOPBIC SIBISIOTCS
romonioramu nentana: 1) CsHg; 2) CsHap; 3) C4Hsg; 4) C4Hip; 5) CsHe.


http://www.pandia.ru/text/category/ammonij/

BriBoa mo padore.

IIpakTnyeckoe 3anaTHeNel0«CBoiicTBa OpraHMYECKUX COEAMHEHUN OTIEJIBHBIX KJIACCOB,
COCTaBJICHHE YpaBHEHUN XUMHUYECKHX PEaKlUi ¢ y4acTHUEeM OpPraHM4YeCKHX BEIIEeCTB Ha OCHOBAaHUU
UX COCTaBa U CTPOEHUS».

Leab: 3aKkpenuTh CBOMCTBA OpraHMYECKHUX BEIIECTB HA OCHOBAHUU MX COCTAaBa U CTPOCHHSI.
Bapuant mnepBblii. 3 npeayokeHHOro mepedHsi BEIIECTB BHIOEpUTE BCe CBOWCTBA, KOTOPHIC
XapaKTepHBI Kak [ (eHosa, Tak U JUIsl yKCycHO# kucioTel: 1) OGeciiBeunBaeT OPOMHYIO BOAY;
2) BzaumopgeiictByeT co menouamu; 3) BzaumonelictByer ¢ kamuem; 4) Bcerymaer B peakiiuio
srepuduxanmun; 5) Oxucngercs nepMaHraHaToM Kajusl.

Bapuant BTOpOii. VI3 mnpeanoXeHHOro ImepedHsi BbIOEpUTE BCE BEIIECTBA, C KAXKABIM U3
KOTOPBIX B3auMmojielicTByeT meHtad: 1) xmop (cBer); 2) KMnOg4 (p-p); 3) OpomMHas Boxa;
4) KOH (p-p); 5) xucnopon (t).

Bapuant Tperuii. W3 mnpeanokeHHOro TmepedHs BbIOEpUTE BCE BEIIECTBA, Kaxkaoe U3
KOTOPBIX B3aUMOJACUCTBYeT ¢ yKcycHou kucnortoir: 1) NaOH (p-p); 2) NayCOs (p-p);
3) C¢Hg; 4) CH30H; 5) Cu(OH)s.

BriBoja o padore.

IIpakTnyeckoe 3ansitue Nell. «CocraBieHue cxeM peakiuii(B TOM 4HCIEe MO MPEI0KEHHBIM
LENOYKaM MPEBPALICHHI), XapaKTEPU3YIOIUX XUMUYECKUE CBOMCTBA OPraHMYECKUX COEIUHEHUM
OTJENBHBIX KJIACCOB, CIIOCOOBI HMX IIOJyYeHHWS W Ha3BaHWE OPTaHUYECKUX COCAWHEHHH I10
TPUBUAIBHOMN WJIM MEXIyHApOIHOM cucreMaTnueckoid HomeHkinarype [UPAC».

Heap padorbl: 3aKpenuTh 3HAHMUSI O B3aUMOJEWCTBUU KJIACCOB OPraHUYECKHUX BEILECTB MEXAY
co00i1 Ha OCHOBaHUU XMMHUYECKUX CBOWCTB U CIIOCO0AX MOTYYEHHUS.

Bapuant nepsblii
1.OcymectButs npespaienue seniects: CH4 — X — Y — C6HSNO2
Onpenenure, Kakue M3 YKa3aHHBIX BEIIECTB SBISAIOTCSA BemlecTBaMu X W Y, Ha3BaTh MX IO
nomenknarype [UPAC: 1) xnopOen3omn; 2) 6enzoun; 3) aneTuneH; 4) aleroH; 5) rekcas.
2.0CyI1ecTBUTH MPEBPAIICHUE BEIIECTB:

X Y
C,Hs0OH — C,H5COOC,H5 — CoHsCOONa.
Omnpenenure, Kakue M3 yKa3aHHBIX BEILECTB SBISAIOTCS BemecTBaMM X M Y, Ha3BaThb UX IO
HOMEHKJIaType IUPAC:
1) C,HsCOOH; 2) C,Hs0H; 3) NaOH; 4) Na,SO4; 5) Na
Bapuanr BTOpoOi
1.0cymiecTBUTh TPEBpPAIICHUS BEIIECTB:

H,SO,, t
CH2=CH2 — X — Y — C2H5-O-C2H5
OHpCI[eJ'II/ITC, KakKnu€ M3 YKa3aHHBIX BCHICCTB ABJAKOTCA BCIICCTBAMU X u Y, Ha3BaTb HX IIO
HOMCHKIJIATYp€E IUPAC: 1) CHg-CHz-OH; 2) CHzc|-CH2C|; 3) CH3-CH3; 4) Csz;
5) CH3CH,Br.

2.0CyIIecTBUTH MpEeBpaIECHUs BEIIIECTB:
CH30H
YKCyCHast Kucjaora — X — 02000505 — Y

Onpenenure, Kakue M yKa3aHHBIX BEUIECTB SIBJIIOTCS BelleCTBaMU X M Y, Ha3BaTh HUX IO
nomenkinatype IUPAC: 1) xjopykcycHass KucjaoTa, 2) ameraT HaTpus, 3) alleTUJIeH;
4) MeTUIIOBBIH 3(UpP YKCYCHOM KUCIIOTHI; 5) METUIIOBBIN 3(Up aMHHOYKCYCHOM KHCIIOTBI.

BoiBoa mo padore.



IpakTnueckoe 3ansitueNel2. «llomyyeHnue 3THIIeHA U U3YYEHHUE €TO CBOWCTB.

Pe3yabTaT 00yueHusi. YCTaHaBIMBATh 3aBUCUMOCTh (PU3UKO-XUMHUYECKUX CBOMCTB OPraHMYECKUX
BeIEeCTB OT cTpoeHus Moiekyir. O6mme komnerenuu OK 01, OK 02 OK 04

1. Bompocel i Jomycka K IpakTUYeCKOH pabore: a) chopMyaHpyHTe Ielb IUIAHUPYEMOTO
IKCIEPUMEHTa; 0) OOBSCHUTE, K KAKOMY KJIACCY OPraHWYECKHX BEIIECTB OTHOCUTCS 3TUJICH; B)
OOBSICHATE, KAaKMMHU XWMHYECKUMHU CBOMCTBaMHU OO0JIaal0T BEIIECTBA JAHHOTO KJlacca, KakKue
Ka4eCTBEHHBIE PEAKLIUU JJIS1 UX OOHAPY)KEHUS UCTIONB3YIOTCS; T) OOBSICHUTE, KAaK MOXKHO MOJTYYHUTh
BEIIIECTBA JJAHHOTO KJIacca COeIMHEHH B JTA0OPATOPHBIX YCIOBHSX; ) OOBSICHUTE, U3 YETO COCTOUT
npubop JUIs TOJIYYEHHUs Ta30B; €) IEPEYUCIUTE OCHOBHBIC AaCIEKThl COOJIIOJICHHUS TEXHUKHU
O6esomacHoctT mnpu  pabore ¢ JIBXX (9TMnOBBIA  cUpPT), arpecCMBHBIMH  peareHTaMu
(KOHIIEHTPUPOBAHHASI CEpHAs KUCJIOTA), HAarpeBaTeIbHBIMU TPHOOpaMH (CIIUPTOBKA).

2. [IpoBenenne onbITOB

Oo6opyaoBanue u mocyaa PeakTHBBI
1. CrekisiHHBIE TPOOUPKU 1. KonnearpupoBanHsblii pactBop HoSO4
2. lTaTuB mist mpoOUpoK 2. OTUJIOBBINA CIIUPT
3. CniupToBKa 3. PactBop KMnO,4
4. Crinuku 4. BpomHast Bosa
5. ITecok

AJiroput™m nposeaenus onbita Ne 1 Bonpocsl u 3axanus

1. ITomyuuTh 3TUJIEH AETUApATAIIMEH STHIOBOTO 1.Yro npoucxoaut B mpodupke? Uro
crupTa, OOHAPYKUTH €0, H3yYUTh €r0 CBONCTBA. HaOmoaete?

1.1. B npoOupky HamuTh 2—3 M1 3TUiI0BOrO cnupra 1 [2.K kakoMy TUIy XUMUYECKUX peakuuit
OCTOPOXHO 100aBUTh 6—9 MJI KOHIIEHTPUPOBAHHOM  |0THOCATCS 3TU npouecchl? Kak

CEPHOU KUCJIOTHI. 3aTe€M BCHITIaTh HEMHOTO Ha3bIBAIOTCS?
MPOKAJIEHHOTO TMecKa (Tecok uiu Menkue kycoukn  |[3.Kak meHsiercs okpacka pacTBOpOB?
MeM3bI BBOJISIT JIJISl TOTO, YTOOBI TPEIOTBPATUTH [Touemy?

TOJTYKH JKUJKOCTH ITPU KUTIEHUHU). 3aKpbITh TpoOupKy 4. Kakum niamenemM roput STuiieH?
MpOOKOH ¢ ra300TBOAHOM TpyOKOH, 3akpenuTs ee B [[louemy?
LITAaTUBE U OCTOPOXKHO HarpeTh COACPKUMOE 5.CocTaBuTh ypaBHEHHS MPOTEKAOIINX

npoOupku (puc.1) [POLIECCOB.

CyH;OH 7C2H .

HZSO4 ,\\
(komHir.) ¢
®
_
Bry (p-p) KMnOjy (p-p)
C2H5()H = C 2H4 e HZO Mpnbop ana nonyyeHns sTuneHa

1.2. OcTop0KXHO, pABHOMEPHO HArpeTh CMECh.




1.3. B apyryro npoOupky Hayieunte 2—3 M
pa30aBICHHOTO pacTBOPA EpMaHraHaTa Kaius, U
[IPOIYCTUTE Yepe3 HEro Ias.

1.4. B TpeThio npoOupKy HAUTH 2—3 M1 OpOMHOMN
BO/Ibl, OITYCTUTb Ia300TBOJIHYIO TPYOKY 10 J1HA 3TOM
POOUPKHU U IPOIYCTUTh Yepe3 OPOMHYIO BOLY
BBIJICIISIOIIUICS ra3.

1.5.BpIHYTh ra300TBOHYIO TPYOKY U3 pacTBOpa U
[OBEPHYTh €€ OTBEPCTUEM KBEPXY, MOKEUb
BBIJICIISIFOLIUMCS Ta3 (puc.2).

C:H;OH (aTmio-
BBI¥ CIIIPT)

H-SO,

3. O0paboTka pe3yJIbTATOB ONBITOB

1.Ilpoananu3upoBaTh  COOTBETCTBHE  MOJYYCHHBIX  pE3yJAbTaTOB  CIIOCOOAM  IOyYEHUS
HEeNpeJeNbHbIX YIJIEBOJOPOAOB psifa 3TuieHa (ankeHoB). CrenaTh COOTBETCTBYIOILIMN BBIBO.
2.ChopmynupoBaTh BbIBOJ O (PU3UKO-XUMHUECKUX CBOMCTBax 3TmieHa. 3.ChopMyaupoBaTh BHIBOJ
0 crioco0ax 0OHapyKEHUs ITUIICHA.

IIpakTuyeckoe 3ansatueNeld. «MneHTudukanus OpraHUYECKUX COEIAMHEHUH OTAENBbHBIX
KJIaCCOB»
Heab padoThl: 3aKpenuTh 3HAHUS 00 MACHTU(UKALUM M3YYEHHBIX OPraHMYECKUX COETUHEHUH,

COBEpILEHCTBOBATh YMEHUS pelIaTh HIKCIIEPUMEHTANIbHbIE 33/1auu.
[Ipennaraemasi paboTa OXBaTbIBAET KHUCIOPOJOCOAEPIKALIUE COENWHEHUS: CIUPTHI, albJIeTU[bl,
KHCJIOTHI , YTJIEBOJIBI.

1.C moMomIpi0 XapakTepHBIX pEaklMii pacro3HaiiTe, B KaKOW M3 MPOOMPOK HAXOJATCS BOIHBIC
pacTBOPHIL: a) ATaHOJA; 0)YKCYCHON KHCIIOTHI, B TJIFOKO3bI; T)IIIMIIEpHUHA

2. C noMoIbI0 XapaKTepHBIX peakiMil pacro3HaiTe, B KaKOW W3 MPOOMPOK HAXOAATCS BOJHBIC
pacTBOpHIL: a)peHona; 6)raunepuHa; B)hopMalibIeTuAa; I') TIHOKO3bI.

3. C noMoup0 XapakTepHBIX PeaKIMid pacrno3HaiTe, B KaKOH M3 MPOOUPOK HAXOJATCS BOIHbIE
pacTBOPBL: )IIIMLEPHH; 0) PACTUTEIHLHOE MaJIO; B) MAILIMHHOE Macllo, MOJYy4eHHOE U3 He(TH;
r')caxapHbIil CHPOIL.

4. Pacrio3HaiiTe ¢ TOMOIIBbIO OJTHOTO U TOTO € PEeaKTHBa, B KAaKOW U3 MPOOUPOK HAXOASTCS BOJAHBIE
pacTBOpBIL: a) peHosATa HaTpus; 0)3TUIaTa HaTPHs; B)alleTaTa HATPUs; T') KapOoHaTa HATPHSI.

5. Pacnio3HaiiTe ¢ MOMOIIBI0 OJHOTO U TOTO K€ PEaKTUBA, B KAKOW M3 MPOOUPOK HAXOIATCS BOJHbBIE
pacTBOpHL: a)MbLIa; 6)0enKa; B)COBI.

6.Mcnonb3ys OJHY M Ty)K€ peakiuio, HO pa3Hble YCIOBUS €€ MPOTeKaHUs, pacrio3HaiiTe, B Kakoil 13
TpEX MPOOHPOK HAXOASITCA PACTBOPHIL: a)rauIleprHa; 0)popmanuHa; B) Oenka.

7.JlokaxxuTe ONBITHBIM IyTeM, YTO KapTodelsb U Oenblid xJ1ed comepikaT Kpaxmall, a crenoe s0JI0Ko
— TJIIOKO3Y.

OdopmuTe oTueT, 3aMOTHUB TAOJIHILY:



Yro genanu Yro Habmomaan BriBoabl

BriBoxa:

Pa3nen. 5. Kuneruueckne U TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX
peaxuuii

IpakTnyeckoe 3ansitue Nel4 «CKopoCTh XMMUYECKUX PEAKIIUN U XUMUYECKOE PABHOBECHEY.
Hesasb padoTsbl. V3ydeHne BIUSHUSA pa3iu4yHBIX (PAKTOPOB HAa MPOTEKAHHE XMMHUYECKHX PEaKIHH,
000CHOBaHHE U3MEHEHHUSI CKOPOCTH TEYEHHMs] XUMHYECKHX pEakluii, HuX 0oOpaTUMOCTH.
Ocobennoctu xumuueckoro pasuosecust. O0mme komnerenuuu OK 01, OK 02

OOopynoBaHMe W peaKTHUBBI: IITATUB C IPOOUPKAMHU, 3KHUM I IPOOUPOK, TOPEIIKa, PAaCTBOPHI
FeCl3, KCNS, K2Cr207, H2S04, KOH, pactBopel #Hoja ¥ Kpaxmalia, KPUCTALTHYECKUM
dbenondTanens.

ITopsinok BbINOJIHEHHS PadOTHI

OnbiT 1. BiusiHue KOHIIEHTpAIMK PEarupyroiux BeIECTB HA XUMUYECKOE PaBHOBECHE

B atoM ombiTe M3yuaerca oOpatumasi peakuus Mexay pacrBopamu xjopunaa xenesa(lll) FeCl3 u
pomanuaa kamuss KCNS. PactBop mpuoOperaer KpacHyH OKpacKy BCIEICTBUE O0Opa3oBaHUS
ponanmnaa xene3a(lll) Fe(CNS)3. Tlo u3aMeHeHUI0O MHTEHCUBHOCTH OKpPAIIUBaHUSI pacTBOPa MOXKHO
caenaTth BbIBOA 00 m3MeHeHuH KoHIeHTpanun Fe(CNS)3, a, 3Ha4UT, 1 O CMEIIEHUU PAaBHOBECHS
00paTUMOro mpoiecca.

1 B nmpobupky BHecute mo aBe-TpH Karuiu pactBopoB FeCI3 u KCNS. OrMersTe mpoucxopsiiue
M3MEHEHUS.

2 JloBenute OOBEM TMOMYYEHHOTO pACTBOpa MPUOIU3UTENbHO A0 2/3 mpobupku. JIérkum
B30QJITPIBAHNEM TI€pEMEIIaliTe PacTBOp A0 OJHOPOAHOTO OKPAIIMBAHUS W pa3feiUTe €ro Ha
YeThIpe MPOOHPKH.

3 B oany w3 mpobupok no kamisMm nobasbre pactBop FeCl3, Bo BTOopyto — pactBop KCNS, B
TPETbI0 — HECKOJBbKO Mukpommnarened kpucraumuyeckoro KCI 10 mnosBieHuss BUAMMBIX
U3MEHEHUH. VI3MeHeHne NHTEeHCUBHOCTH OKpAalllMBaHUsl PACTBOPOB JIETKO 3aMETUTh CPAaBHEHUEM C
OKpacKoi pacTBopa B UeTBEPTON poOuUpKe.

4 Pe3ynbTaThl HAOIIOIEHUN 3aHECUTE B TAOIUILY

Ne JloGaBsieMblil peareHT W3meHeHnne NHTEHCUBHOCTH Hanpasnenne
OKpall¥BaHus pacTBOPA CMELICHUS PAaBHOBECHUS

1 FeClI3

2 KCNS

3 KCI

5. 3amumure ypaBHeHue peakuuu Mmexay FeCI3 m KCNS, cocraBbTe BBIPaKEHUE KOHCTAHTHI
paBHOBecHsI 3TOH peakuuu. B BbIBOJax OoTMEThTE, B KAKOM HalpaBJICHUH CMEIIAETCs] paBHOBECHE
OpU yBETUYEHUH KOHLEHTpanuii ucxoansix BemiecTB? IlpoaykToB? [laiite oOBsicHEHUE 3TOMY
SBJIEHUIO ¢ TOukH 3peHus npuHuumna Jle [llatense. Biuser nu usmeHeHue 1aBieHusl Ha CMeEIllEHUE
paBHOBECHSI B HCCIIENYEMON cucteme?

OmnbiT 2. BiusHuE cpeabl HA CMENIEHNE XMMUYECKOTO PABHOBECUS

1 B npobupky nomecture 5-6 kanenb pacrsopa K2Cr207.

2 K aTomMy pacTBOpy MO KaIjisiM A00aBIIsiiiTe KOHLIEHTPUPOBAHHBIA PacTBOP LIENOYH U HaOIro1aiTe
WU3MEHEHNE OKPACKH.

3 Korna pactBop craHeT KEIThIM, 100aBbTE MO KAIUISIM KOHLIEHTPUPOBAHHYIO CEPHYIO KHUCIIOTY U
HaOJI01aliTe MOSBIEHUE OPAHKEBOH OKPACKH.

OnpIT MOXHO TOBTOPATH HECKOJBKO pa3. CrenaliTe BHIBOJ O BIUSHUM KHCIOTHOCTH CpEIbl Ha
YCTOMYUBOCTH XpOMAT- U OUXPOMAT-HOHOB.



OmnsIT 3. BnusHue teMneparypbl Ha XMMHUYECKOE PAaBHOBECHE
[Ipu B3ammomelcTBHM HOJda C KpaxMajJoM o00pa3yeTcsl CHHEEe BEIIECTBO CJOXKHOTO COCTaBa
(Momokpaxmair) Hoa + Kpaxmall < HOJoKpaxmall

1. B mpobupky Haneiite 3—4 M pacTBopa Kpaxmaia u J00aBbTe 2-3 Kamid pacTBopa ioma (1o
MOSIBJICHUS CUHEH OKPACKH).
2. Harpeiite npobupky u HaOdromaliTe M3MEHEHHE OKpaIlMBaHUs pacTBopa. OxiaguTe npoOHpKy
BOJIOM, OTMETHTE MPOUCXOISAIINE U3MEHEHHUS.

3.Cnenaiire BeiBOA 0 TerioBoM dhdexre AH peakuuu obpazoBaHusi Hogokpaxmana. JK30- HIU
SHIOTEPMHUECKUM SIBIISIETCA 3TOT mporecc? Jlalite 0ObICHEHHUE STOMY SBICHUIO C TOUYKU 3PEHUS
npuHuuna Jle-Illarense

3amanusa

1.Bo ckosbko pa3 yBeTUYHUTCS CKOPOCTh PEaKIMK B3aUMOJICHCTBUS BOIOpOAa U Opoma

H2 (r) + Br2 () 2HBr (1), eciiu KOHIICHTPAIIUN HCXOIHBIX BEIIECTB YBEIUYUTH B 2 pa3a?
2.Konnentparmmn NO u 02, obOpazyrommx NO2, Obitu coorBerctBeHHO paBHbl 0,03 u 0,05
MoJIb/iM3. YeMy paBHA CKOPOCTH peaKiuu’?

3.Bo ckomnbko pa3 yBENIMUYUTCS CKOPOCTh peaklMU, €CIM TeMmIilepaTypa moBbicmiack Ha 30°, a
TeMIeparypHbiid ko3 duuueHt pasen 37

Pa3nes 6. PacTBopbl
IIpakTnueckoe 3ansaTue NelS «[IpuroroBnenue pacTBOpPOB pa3IMUHbIX BUJOB KOHIIEHTPALIUN
Heab: OBnaseHre HaBbIKAaMM HPUTOTOBIEHUS PAcTBOPOB OINPEAEIEHHOM KOHIEHTpAlUH, C
COOJIIO/ICHHEM IIPAaBUJI TEXHUKU OE€30IaCHOCTH.
OobopynoBanme: Xnopun Harpus (NaCl), 60% KOHICHpUpPOBAaHHAs cepHas  KHCIOTA,
JTUCTUJUTMPOBAHHAS BOJIA, BECHI, OFOKCHI, MepHas koJioa (100mur).
TeopeTuvyecKkue 0CHOBbI

PacTBOp — roMoreHHas cuctema, CoCTOsI1as U3 PACTBOPEHHOTO BELLIECTBA U PACTBOPUTEIISL.

[Ipu pemiennu 3a1a4 Moyib3yr0TCs GOPMYIaAMHU:

W P.B.=mP.B./mP-PA.

mP-Pa=m P.B. + m H,O

m P-PA — macca pactBopa, T.

m P.B. — macca pacTBOpEHHOTr0O BEILIECTBA, T.

m H,O — Mmacca Bonpl, T.

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

10% pacTtBop BemecTtBa conxepkut 10r pacrBopenHoro BemectBa U 90r Boxsr B 100r
pacTBopa.

Hanpumep: Omnpenenure MaccoByHO JOJI0 PacTBOPEHHOro BemiectBa, ecau 10 r ero
conepxurcs B 100 r pactBopa. Kakast Macca BO/IbI COJEPKUTCS B pacTBOPE.

Hano: mP.B. =10 ; mP-Pa=100Tr

Hatitu: W P.B.; m H,O

Pewrenue:

I.WPB.=;WPB.==0,1

2. mH20 = mp-pa —mp.B.; mH0 = 100 - 10=90T

Ortgert: 0,1; 90 .

Ilopsinok BbINOJIHEHHS PadOTHI:

1.Ilpurotosnenne 2% pacTBopa CoH.

B3BecbTe B OO0Kce 2r xJIopuja HaTpHUs M MEpechInbTe Yyepe3 BOPOHKY B KoyOy Ha 100w
3areM B K0JI0y 100aBbTE BOJBI 10 MeTKU. [lomyuennslit pactBop umeet 2% koHneHrpanuio NaCl B
100r pactBopa i 0,02 maccoByto gomo NaCl B 100r pactopa.

2. Ilpurotosnenne 100 ma 10% pacTBOpa cepHOIl KUCTOTHI.

PactBop roroBsaT u3 60% KOHLIEHTPUPOBAHHOI'O PACTBOPA CEPHOM KUCIIOTHI INIOTHOCTHIO 1,5
r/min. s aToro MeHzypkoit otmepsroT 11 mia 60% KOHIIETpUPOBAHHOM CEpHON KMCIOTHI M MEPHBIM



mwmHapoM 100-11=99 mn Boxmbel. Bomy BeITMBaiOT B KONOY, a 3aTeM A00ABISIOT U3 MEH3YpPKHU
kucyoty. [Tomyuennsriit pactBop comepxut 0,1 maccoByro momro HoSO4.

KoHTpoJibHbIE BONPOCHI

1. Yto Takoe pacTBOpbI?

2.W13 yero ckiagpiBaeTCsl Macca pactBopa’?

3. Kak ompenensiercst MaccoBasi 1011 paCTBOPEHHOTO BELIECTBA B pacTBOpe?

4. Kak npurotoButs10% pactBop menoun NaOH? Kakas macca NaOH u Bozs! conepxxurcs
B TaKOM pacTBope?
6. [IpuMepbI OLIEHOYHBIX CPEJICTB 1JIl MPOBEeHHUS MPOMEKYTOYHON aTTecTAllUH

6.1. KontposabHbie padoThI 110 pa3iesam.
KonTpoabsHnas padora Nel
Paznes 2. Xumnueckne peakuyun. « XuMHU4eCKHe peaKnum».
3ananue 1. Tect ¢ BLIOOPOM 0JHOT0 BEPHOT0 OTBETA
1.0 npoctom BeriecTBe, a HE 0 XUMUUYECKOM 3JIEMEHTE KMCIIOPO/IE€ UAET PEUb B BBIPAKCHUM:
A) BceM >KMBBIM CYILIECTBAM JJIsl AbIXaHUSI HEOOXOAUM KHUCIOPOZ;
b) xuciaopo BXOJUT B COCTaB IJIMHBI U IECKA;
B) kucnopo BXOAUT B COCTaB BOJIbI,
I') xucaopo1 BXOJUT B COCTaB OKCUJIOB;
2. OunabTPOBAHUEM MOKHO Pa3/I€IUTh CMECh, COCTOSILYIO:
A) 13 BOZIBI U caxapa;
b) n3 GeH3uHa U BOJIBI;
B) u3 pacturenbHOro mMacia 1 BOAbL;
') U3 rIMHBI U BOJIBI
3. ®u3znyeckoe siBJIeHUE — ITO!
A) I'openue cBeuw;
b) nouepHenre MeHOM IIACTUHBI [IPU HArPEBAHUU HA OTHE;
B) 3amep3anue BojbI;
I') mpotyxanue siiia;
4. CrakaH, rBO3/1b, JIO)KKa, IPOOUPKA OTHOCSTCS K:
A) BemecTBaM;
b) pusnueckum sBieHusM;
B) ¢uznueckum Tenam;
I') XUMUYECKUM SIBIICHUSIM
5. CioxHoOe BelecTBo — 3TO:
A) Bozopo;
b) consnas xucnora;
B) cepa;
I') kucnopon;
6.0THOCHTEIbHAS MOJIEKYJISIpHAs Macca HanOoJIbIIas y BelecTBa ¢ GopMyIIoil:
A) NHj;
B) N205;
B) NO;
I') NaNOsg;
7. 3anuce 4N, o3HayaeT:
A) 2 MoIeKyIbl a30Ta;
b) 4 Mmonekynsl a30Ta;
B) 6 atomoB a3orTa;
I') 8 aromoB a3oTa;
8.Cepa nposiBiisieT HauOOJIBIYIO BaJICHTHOCTh B CO€AMHEHUH ¢ (OPMYIIOiL:
A) H,S;
b) SO;



B) SOs;
I') NaS;
9.MaccoBas onst kuciopoja B cynbgare Harpusi Nap,SO, paBHa:
A) 22,5%;
b) 45,1%;
B) 32,4%j;
I') 56,2%
10. Bogopoa KoIM4ecTBOM BeIIECTBA 5 MOJIb (H.y.) 3aHUMAeT 00bEM:
A) 11,2 m
b) 112 n;
B) 89,6 n;
I') 22,4 n;
11.®opmynbl OCHOBHOTO OKCHAA, KUCIOTHOTO OKCHAA, KUCIOTHI, COJIM COOTBETCTBEHHO 3aIMCAHBI
10JT HOMEPOM:
A) Ca0O, CO; ,HCI, NaCl,
b) CuO, SiO, ,NaNO3 , Mq(OH);
B) FeO, ZnO, ZnCl, ,HClI,;
F)BaO, 803 , FeSO, ,H3PO4.
12. Pacmipenenenue SJIEKTPOHOB MO YPOBHSIM aToMa BbIpaXeHO psgoMm umcen 2,8,2. Kakomy
XUMHYECKOMY 3JIEMEHTY 3TO COOTBETCTBYET?
A) maruuio;
b) kpemHuuro;
B) kucnopony;
I') yrnepony.
13. Kucnopona B 1abopaTopuu MOKHO TTOJTYYUTh:
A) paznokeHueM NepoKcua BOJOPOaa;
b) pasznoxxenunem xiopara Kanus;
B) paznoxxeHneM nepmMaHraHaTa Kanius;
I') Bcemn nepevnciIeHHBIMA CIIOCO0AMH
14.0xcun docdopa (V) pearupyer c:
A) Hatpuewm;
b) oxcunom cepsr (IV);
B) cepnoii kucnortoi;
I') runpokcuiom HaTpust
3ananme 2. Ilpu ropenun 46,5 r dochopa obpazoBancs oxcupa docdopa(V). Beraucaure ero
Maccy.
3aganue 3. PacctaBbTe KOOPGUIMEHTH! B ypaBHEHUSAX PEaKUi, YKaKHUTE TUI PEAKIHH:
1. FeCl, + Cl, — FeCls; 2. A|(OH)3 — AlLOs; + H,0O; 3. FeCl; + NaOH — NaCl +
Fe(OH);
3aganue 4. Hamummre ypaBHEHHS peakiuii, C TMOMOIIbIO KOTOPBIX MOXHO OCYIIECTBUTH
creayromme mnpesparienusn. PaccraBete kKoddumuentel. Fe,O3— Fep (SO4)3—
Fe(OH); — Fe,03
3ananue 5. CocTaBbTe AJIEKTPOHHYIO U Tpaduueckyro GopMyy s XUMHUYECKOTO 3JIEMEHTA O/
HOMepoMm 13.

KonTpoubnas paGora Ne2
Paszgea 3. CTpoeHue U CBOiiCTBA HEOPraHM4ecKMX BemecTB. «CBOMCTBA HEOPTraHUYECKUX
BeLeCTB)»
Bapuanrl

1. Beimmucathb U3 cucKa BEIIECTB OKCH/IBI, OCHOBAHMsI, KUCIIOTHI , CONU M Ha3BaTh ux: HySO4
, CU(OH)z,K3PO4, Ca0,



2. CocraButh GopMynbl coeanHeHwuii: a) okcuna yriepona( II) ,0) rumpokcuma menu, B)
XJIOPOBOJIOPOJTHOM KUCIIOTHI, T) CyJib(aTa HATPUsI

3. Hanucatp ypaBHeHust xumuueckux peakuuid: a) HoSO4 + Mg; 6) Na,O + HBr; B) SO, +
CaO; r)CaCO3 + HCI; nm) AICl3 + AgNO3 .Vka3zaTh Ha3BaHHS IPOTYKTOB PEAKIUH.

4. 3anava. Kakas macca HaTpusi notpedyercs Ui peaklud B3auMOJEHCTBUA ¢ 16 T cepbl,
€cJIU B pe3yJibTaTe peakuuu oOpa3oBaiics cynbhua HaTpus?

5. OcyIecTBUTh MEePEeXobl: KaTUi— OKCHJI KaJlusi— THIPOKCH]I Kaus — CyJb]ar Kamus
Bapuanr 2

1.BrinucaTth U3 CIIMCKA BEIIECTB OKCHALI, OCHOBAHMS, KUCIIOTHI , COJIU M Ha3BaTh nx: NaOH
, H3POy4, SO, , CaCOs3

2. CocraBuTh (opMyJbl COeAUHEHUM: a) okcuaa azora ( IV) ,0) ruapokcunga xamus, B)
XJIOpUAa HaTpus, T) cynbduaa oapus

3. Hamucatp ypaBHenus xummudeckux peakmuii: a) HCl + K; 6) KO + HBr; B) CaCOj3 +
H.SOg4; r) CO, + CaO; x) Ba(OH); + SiO, .Vka3aTh Ha3BaHUs MPOIYKTOB PEAKIUH.

4. Beraucnute 00beM ra3000pa3HOTO XJI0pa, KOTOPBIA BCTYMUT B PEAKIUIO C HATPUEM, IS
nosydyenus 11,7 r xsuopuna HaTpusi.

5. OcymecTBUTh nepexoabl: cepa— okcua cepol (IV) —cepHucras kuciora —cyiabQuT
HATpUS

KonTpoabsnas padora Ne3
Pasnen 4. Crpoenme u cBolicTBa opraHumyeckux BemecTB. «CTpoeHHe M CBOMCTBa
OpPraHu4YecKuX BellecTB
1. Tun XUMHUYECKOW CBSI3W MEXKIY aToMaMH yTiepoaa B MOJEKYJE BEmecTB, (GopMysbl KOTOPHIX
C3H4 )51 CH4
A) OngunapHas ¥ 1BOMHAs;
b) [IBoitnas u onuHapHas;
B) Tpoiinas u nBoiiHas;
I') Tpoiinas u oguHapHasi.
2. O6mas ¢popmyna CnH2n cooTBeTcTBYET:
A) AnkaHawm;
b) Ankenaw;
B) Ankuna;
I') Apenawm;
) LuknoankaHam.
3. MonekymnsipHast popmMysia yriieBo1opo/ia ¢ OTHOCHTEIBHOH IIIOTHOCTHIO 110 BOJOPOAY paBHa 28:
A) C4Hyo;
B) C4Hg;
B) C4H5;
F) CsHg;
J1) CsHe.
4. BemectBa, popmyinsl kotopsix CH, = CHz u CHy = CH — CH; — CHjs, siBisiroTCSI:
A) BemectBamu pa3HbIX KJIaCCOB;
b) 'omonoramu;
B) M3zomepamy;
I') OmHuM 1 TeM ke BeIIeCTBOM.
5. YcranoBuTe cOOTBETCTBHE.

DopmyJia coeTMHEHM S Kunacc coennnenus
A. C17H35COOH 1. Ankansl
b. CeHg 2. AJKEHBI
B. HCHO 3. ANKHUHBI
I'. CbHsOH 4. Apenbl




J1. CsHip 5. Anpneruanl
E.CH,4 6. KapOoHOBBIE KUCTOTHI
K.C3Hy 7. Ciupthl

6. lonoaHuTsh. Peakuus AeruapupoBaHus — 3To. ...

7. MaccoBas nons yriepona B nponuiene C3H6 pasna: A. 18,8%. b. 40%. B. 60%. I'. 85,71%.

8. KonmuectBo BemecTBa 3Tana Maccoit 1,6 T paBrHo: A. 1,5 monb. b. 1 mons. B. 0,05 mons. I'. 0,1
MOJIb.

9. Maccoas nosst Bogopojia B yriepoje 14,3%, oTHocuTeNbHas INIOTHOCTh 10 BOJOPOAY paBHa 21.
Onpenenure hopmyiy.

10. BoiBeauTe UCTUHHYIO (OpPMYITy OpraHHYecKoro coequHeHus, coaepxkaiero 40,03% C, 6,67%
H, u 53,30% O. MonspHas macca fanHOro coequHeHus paBHa 180 r/moib. HazoBuTe BEmecTBo.

11. K xakoMy TUITy OTHOCST peakiuio, ypaBHeHHe KoTopoil npuBeneno? CHz —CH3z—CH>=CH, +
H;

12. CocraBbTe cTpyKkTypHBIE (hopmyIbl n3omepoB coctaBa CsHip. HazoBute Bemectna.

OLleHOYHBIE CPENCTBA MPOMEKYTOUYHOM aTTECTAlMU MO JAUCIHUIUIMHE «XuMus» [IpoMexxyTouHas
aTTECTaIs 10 JUCIHUIUIMHE « XUMUS» TPOBOIUTCA B (hopme auddhepeHInpoBaHHOTO 3a4€Ta.

6.2 TecTsl Mo pa3znesnam
Pa3znen 1 OcHOBBI CTPOEHHUSA BelIeCTBA
Tema 1.1 Tect Nel «CTpoeHue aTOMOB XMMHYECKHX 3JIeMEHTOB M IPUPOAA XUMHUYECKOMH

Bri0epuTe 01uH NPpaBUJILHBIH OTBET:
1. Atomsl C 1 Si IMEIOT OAMHAKOBOE YHCIIO:

A) HEHTPOHOB B s/Ipe;

b) sneprernueckux ypoBHEN;

B) 21eKTpoHOB Ha BHEIIHEM 3HEPreTUYECKOM YPOBHE;

I') anexkTpoHOB.
2. B pany xumnyeckux snemenToB Li-Be-B—C merannuyeckue cBoiicTBa:

A) ycunuBaroTcs;

b) ocirabeBarot;

B) ne menstorcs;

I') n3MEeHAI0TCS TEPUOJUYECKH.
3. K s-anemMeHTaM OTHOCHUTCS:

A)K;

b) S;

B) Fe;

I') Br.
4. ITyrem coennHeHHs aTOMOB 1101 HoMepoM 11 u 17 obpa3yercs BeIEeCTBO C XUMHUECKON CBA3BIO:

A) noHHOI

b) xoBaneHTHOI monsipHOi

B) xoBaneHTHOI HEMONISIpHOM

I') Metannuueckoit
5. {komu4ecTBO 3JIEKTPOHOB B aTOME; KOJHYESCTBO JHEPreTHUSCKHX YPOBHEW; KojmdyecTBO 11
SNIEKTPOHOB Ha TIOCIEIHEM DSHEPreTHYECKOM YPOBHE; KOJIMYECTBO INPOTOHOB B sIpE aromMa}
COOTBETCTBYET

A) HOMEpY nepuoaa

b) Homepy rpynmsl

B) nopsaxoBoMy HOMEpY
6.{xnopuny Gapus, anMasy, aMMHaKy, CEPHOI KHUCIIOTE }COOTBETCTBYET:

A) nOHHasi XMMUYECKas CBSI3b

b) xoBaneHTHas noJsipHasi XUMUYECKasi CBSI3b

B) xoBaneHTHas HenosApHas XUMUYECKasi CBSI3b



7. {cBs13b, 0Opa3oBaHHas 3a cueT 00pa3oBaHUs OOLIMX AIEKTPOHHBIX Map; CBSA3b, 00pa30BaHHAs 3a
c4eT 000011IeCcTBICHUS BaJCHTHBIX 3JIEKTPOHOB; CBSI3b, 00pa30BaHHAsI 33 CYET AJIEKTPOCTATUYECKUX
CHUT TIPUTSKCHUS } HA3bIBACTCSI

A) nonHnoi

b) meTannnueckoit

B) xoBasieHTHOM
8. {B mopsjike BO3pacTaHHs METALIMYECKUX CBOWCTB; B TOpPSIKE YObIBaHHS pajJyca aTOMOB; B
HOPSIIKE BO3pACTaHUSI KHUCIOTHBIX CBOWCTB JIETyYMX BOJOPOJHBIX COCIMHEHHM }3JIEMEHTHI
PacCIOI0KEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,ClL 1
9. Kakoe u3 cyxnenuit BepHo [uis dnemeHToB {VA rpymmsl , [VA rpymnmes, [A rpymmsi}

A) obmas popmyia geTydero BogopoaHoro coeaquuenus RH4

b) He 00pa3yroT JleTy4rX BOJOPOAHBIX COCTUHEHUM

B) 1o 3aBepiieHns SHEPreTHYEeCKOro ypoBHS HE XBAaTaeT TPEX ANEKTPOHOB
10. Cpeau Bemiects, ykazanubix B psay {NHs, Oy, HCI, SO,; CaO, HNOs3, Cly, CO,; H,SO4, HI,
CuCl,, CH4, NH3} xomuuecTBO COeIMHEHHH ¢ KOBAJICHTHOM MOJIAPHOM CBI3bIO PABHO

A) TpeM

b) nBym

B) uersipem
11. Xumudeckasi CBsI3b B MOJICKYyJ1ax {030Ha M XJOpUIA KaJbLMsA; CEPHOUW KHUCIOTHI U XJIOpHUAA
AMMOHUSI; CEPHOM KUCIIOTHI U 030HA COOTBETCTBEHHO }

A) KOBaJICHTHAs TIOJISIPHAst U MOHHAS

b) xoBaneHTHas MOIsipHasi U KOBAJICHTHAS HETOJISIpHAST

B) xoBaneHTHas HENOJSpHAS U MOHHAS

Tema 1.2. Tect No2 «Ilepnoanyeckuii 3aK0H U EPHOAUYECKAS CHCTEMAa XMMHYECKHX
ayeMenToB JI.1. MeHaeneeBay
Bapuant Ne 1
12. 'V aroma cepbl 4MCIIO 3JIEKTPOHOB HAa BHEIITHEM YPOBHE U 3apsi/i pa paBHbI COOTBETCTBEHHO

1)4u+16 2)6m+32 3)6u+l16 4) 4 u+32
13. CxoqHOE CTpOEHNE BHEIIHETO JIEKTPOHHOT'O CJIOSI UMEIOT aTOMBI MBIIIbSKA U
1) pocdopa 2) ceneHa 3) repmaHus 4) BaHagus

14. B psay XUMHUYECKHX 3JIEMEHTOB:
AIOMUHUH—KpeMHUI— (ochop—cepa
BbICILIAsl CTENIEHb OKUCIICHUS

1) yBenuuuBaetcs 3) He u3MeHsercs

2) yMeHbIlIaeTCs 4) cHayana yBeIMYMBAETCs, a IOTOM
YMEHBILIAETCS
15. ITpuTskeHue JIEKTPOHOB BHEIIHETO CJIOS K SI/IPY YBEIUUUBAETCS B PALY

1) Si-P-N 2) S-P-As 3) Na-K-Rb 4) Si-Ca-K

16. B pany Be-B-C-N npoucxoaur
1) yBenuueHue pagnyca aToMOB
2) yBeJIMYEHHUE CUJIBI IPUTSKEHUS BaJICHTHBIX AJIEKTPOHOB K SIIPY
3) yMeHbILIEHHE IEeKTPOOTPHUIIATEIbHOCTH
4) yMeHbIlIEHUE Yncia BaJIEHTHBIX 3JIEKTPOHOB
17. B nopsiake ycuieHHs: HEMETAININYECKUX CBOIMCTB PacIOI0KEHBI

1) S-Se 2) Se-Br 3) Br-1 4) I-Te
18. Haubonpmwmii paguyc y atoma
1) 6poma 2) uMHKa 3) xanbIus 4) repmanus

19. HauGopIei BOCCTAaHOBUTEILHON aKTUBHOCTBIO 06naz(aeT



1) Si 2)P 3)S 4) Cl
20. Beicimmit okcup coctaBa 90 00pa3yroT Bce 3J1€MEHTHI
1) IV A rpynmnst 2) IIA rpynmnst 3) IV nepuona 4) 11 nepuona
21. Ilo HOMepy TIeproa MOKHO ONPEICIIUTh
1) KOIMYECTBO JIEKTPOHOB HA BHEIITHEM ypOBHE aToMa  3) 3apsia sajipa aToma
2) KOJIMYECTBO BCEX JIEKTPOHOB B aTOME 4) 4nCIio SHEPreTUYECKUX
YPOBHEU B aTOM€E
22. CKOJIBKO YHEPreTUYECKUX YPOBHEU B aTOME CKaHusA?
11 2) 2 3)3 4) 4
23. OneHure NpaBUIBLHOCTD CYXICHUM
A. Meraminueckie 1 BOCCTAHOBUTEIIbHbIE CBOMCTBA 3JIEMEHTOB B TJIABHBIX MOJATPYIIIAX C
pPOCTOM 3apsjia sSApa yBeITUIHBAIOTCS.
b. B nepuoje ¢ pocTtom 3apsja siapa OCHOBHBIE CBOMCTBA OKCUAOB U TMIPOKCUIOB
YBEJIMYUBAIOTCS.
1) BepHO TONBKO A 2) BepHO TONBKO b 3) BepHbl 00a cyxaenus  4) oba
CYXKICHHSI HEBEPHBI
24. HauboJiee CUIbHBIMU OCHOBHBIMU CBOMCTBaMH 00JI1aaeT TUIPOKCHL

1) KOH 2) NaOH 3) RbOH 4) CsOH
25. KucnoTtHsle cBoiicTBa HanboJiee BbIPaXKEHbI Y
1) Br207 2) Se03 3) As205 4) GeO2

26. B psiny xummueckux snemenToB Na — Mg— Al:
1) ymeHbIIAOTCs 3apsAabl siiep aTOMOB
2) yBEJIIMYMBAETCS YUCIIO 3JIEKTPOHOB BO BHEIIHEM AJIEKTPOHHOM CJI0€
3) yMeHbIIaeTCs JIEKTPOOTPULIATEIbHOCTh
4) yMeHbIlIaeTCs paJuyc aTOMOB
5) ycunuBaroTcsl METAJIIMUECKUE CBOMCTBA
27. B psiny xummuueckux snemenToB F— Br — I
1) Bce a11eMeHThI UMEIOT BBICUIYIO CTETIEHb OKHUCIIEHUS, paBHYIO HOMEPY IPYIIIbI
2) ocmabeBarOT HEMETAUTMYECKUE CBOMCTBA
3) yBenu4MBaeTCs BBICIIAs CTETIEHb OKUCICHUS
4) yBenuuuBaeTCs paguyc aTOMOB
5) 06pa3yroT jeTydue BOJOPOHbIE coeTuHeHHs ¢ obmeit popmynoit HO

IIpumeuanue: 3aganus Al-Al14 ouenuBarotcs 1 6amiom. 3aganust Bl u B2 onenuBatorcs 2
6ayamu. CraButcs 1 Gasut, ecau B OTBETE JomyineHa ofgHa omuoka. CtaButcs () 6amios, eciu: a) B
OTBETE JIONYILEHO Oosiee 0JHON OMMOKHU; 6) OTBET OTCYTCTBYET.

MaxcuManbHBIH 04T 3a BRIIOJHEHHUE BCEX 3aJaHUM cocTaBiseT 18 6amioB.

Pa3nea 2. XumMnueckne peakuumn
Tema 2.1.
28. UTO OTHOCHUTCS K XUMUYECKHUM SIBIICHUSIM?
1) ucnapenue BoJbI
2) ropeHue IpoB
3) neperonka HepTH
4) niaBieHue 0J10Ba
29. Yem xapakTepusyeTrcsi IK30TEPMHUUECKasT PEaKIus?
1) oHa conpoBoOKIaeTCs MOTIONIEHUEM TETIa
2) TeroBoro 3¢ dekra He HabIOAaeTCS
3) oHa cOMpPOBOKIAETCS BbIJCIIEHUEM Terlia
4) TakuXx peakuuii HeT
30. Kak Ha3pIBaeTCs peakiys, B pe3yabTaTe KOTOPOH U3 OJHOTO CIIOKHOTO BEIIECTBA 00pa3zyeTcs
HECKOJIBKO HOBBIX BEIIECTB?



1) peakuust coequHEHUS 3) peakius oOMeHa
2) peakmus 3aMeIeHUs 4) peakius pa3aoKeHUs
31. Yemy paBHa cymma kod¢pdunuentoB B ypaBaenuu peakuun Ca(OH)2 + HNO3 — Ca(NO3)2 +
H20?
14
2)6
3)5
4) 12
32. Kaxkas macca Bojiel 00pazyercs rnpu Bzaumoaericteuu 0,5 Moib BOJOpOAa ¢ KUCIOPOIOM?
1)4,5r
2)9r
3)18r
4)1,8T
33. Kakoe BemiecTBo 0003HAYEHO CHMBOJIOM X B cxeMe TipeBparienuii Li — x —LiOH?
1) Li20
2) LiO
3) LiNO3
4) LiCl
34. YcTaHOBUTE COOTBETCTBHE.
Tun xumudeckoit peakiuu  CxeMa XMMUYECKON peaKkiuu
1) MgCO3 — CO21 + MgO
A. Peakuus paznoxxenust  2) CuO + Al — Cu + Al203
B. Peakius oOmeHa 3) NO + 02 — NO2
B. Peakius 3amemeHus 4) ZnO + H2 — Zn + H20
I'. Peakuus coequneHus 5) HC1 + NaOH — NaCl + H20
6) BaCl2 + Na2S04 — BaS04| + NaCl
35. BoccTaHoBHTE MpaByO YacTh YPaBHEHHS PEaKIIUU MO €ro JeBOW YacTH.
Jleas gacth ypaBHeHUs [IpaBast 4acTh ypaBHEHUS

1) Cu+ H20
A. Cu(OH)2 = 2) CuCl + H20
b. CuO + 2HCI = 3) CuS
B.CuO +H2 = 4) CuCl2 + H20
ICut+S= 5) CuO + H20
6) Cu20 + H20

36. CocTaBbTe ypaBHEHHE PEAKIMM I10 ONHCAHUIO, JAWTE XapaKTEPUCTUKY YpaBHEHUS PEAKIINH:
cynbdar xenesa(lll) + ruapoxcun kanus = ruapoxcun xene3a(lll) + cynpdaT xanus.

C2. CocraBbTe ypaBHEHHUs peakuMil 1o cxeme mnpespamenuii: S — SO2 — SO3 — H2S04 —
Na2SO4.

Tema 2.2.
B kaxxnom Bompoce BbIOEpHUTE OMH MPABUIIbHBII BapuaHT OTBETA.
37. V3 mepedrcaeHHBIX MEKTPOIUTOB YKAXKHUTE CIA0BIN SJIEKTPOIHT:

a) TUAPOKCU KAJIbLIUS B) cepHasi KUCJI0Ta
0) TuIaBUKOBAsi KMUCIIOTA T') TUIPOKCHUJT HATPHUS
38. 13 npeacTaBiieHHbIX YacTUIl BEIOEPUTE CYIb(OUT-UOH:
a) ¥ 6) SO5”~
B) SO r) SO%
39. Kakoe coenHeHrEe B MOHHOM YPaBHEHUH 3aIHCHIBAECTCS B BHJIE MOJIEKYJIbI?
a) a30THas KMCIoTa 0) oprodochopnas kucioTa
B) THJIPOKCU/T 11€3U 1) CHIIMKAT HATPHS

40. ITpu aucconmanyu 3 MOJIb KaKOTO COSTUHEHUS 00pa3yeTcst 9 MOJIb aHHOHOB?
a) HUTpATa aJTIOMUHUS 0) xmopuna xenesa (II)
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B) cynb(aTa HaTpuUs T) Cyab(uaa Kauus
41. ITpu B3auMOJEHCTBUY KaKOW Maphl BEIIECTB BBIACIUTCS ra3?

a) TUAPOKCHU]] MarHUS ¥ a30THASI KHCIIOTA 0) cynb(hUT Kamus ¥ COJISTHAS KUCIIOTa

B) HUTpAT HaTpus U oprodochopHas kuciaoTa  T) ruapokcun xenesa (I1) u cepHas kucnora
42. C pacTBOPOM KaKOIro COEAMHEHUs TPOpearupyeT TuApOKCU/T IMHKA?

a) TUJIPOKCHUIA KaIus 0) cynbdara HATpH
B) XJIOpUJa MarHus I') HUTpAaTa Kajaus
43. Kakoil okcH/1 U3 IEPEYUCICHHBIX pearupyeT U ¢ TUAPOKCUIOM HATPHUS, U C @30THOM KUCIIOTOM:
a) OKCHUJ Maruus 0) okcun kpemuus (1V)
B) OKCHJ] OepUILTH ') OKCHJT KaJIbITus

44. CokpalieHHOe HOHHOE ypaBHeHue 2H+ + COgZ' = H,0 + CO; cooTBeTCTBYET B3aUMOICHCTBUIO
a) kapOoHaTa KaJbIUs U a30THOM KUCIIOTHI
0) kapOoHaTa Kanusi U YKCYCHOM KUCIIOTBI
B) okcupa yriepoza (IV) u ruapokcuaa HaTpust
') KapOOHAaTa HATPUS U CEPHOU KUCIIOTHI
45. Ocanok oOpa3yercs B pe3yJibTaTe B3auMOICHCTBUS
a) arierarta HaTpus U COJISTHOM KUCIOTHI
0) cynbduna xanust u Hutpara ceununa (I1I)
B) opTO(0ochHOpPHON KUCIOTHI M THIAPOKCHAA HATPUS
r) okcuza cepsl (IV) u rugpokcua xanus
46. Kucnas conb MOXKET 00pa30BaThCs IPU B3aUMOAECHCTBUM TUAPOKCUAA HATPUS U ...
a) XJIOPOBOJOPOJHON KHCIIOTBI 0) a30THOM KHCIJIOTHI
B) OPOMOBOIOPOTHOM KHCIIOTHI T') CEpHOI KHUCTIOTHI
47. Ilpu nobGaBiIeHUH K paCTBOPY XJIOPHAa ATFOMUHUS H30bITKA PACTBOPA THAPOKCHIA HATPUS
oOpa3yercs
a) AI(OH)3 0) NaAlO;
B) Na[Al(OH),] r) Al,O3

Pa3nen 3. CTpoeHue u cBOiicTBAa HEOPraHUYeCKUX BellecTB
Tema 3.1 Knaccupukanus, HOMEHK/IAaTypa U CTPOCHHE HEOPTaHNYECKHX BeIeCTB
TecT ¢ BLIOOPOM NPaBUJILHOIO OTBETA.
48. KucinoTHbeIMU OKCHJaMU SIBJIIFOTCS] BCE BEILECTBA B rpymie: 12
a) Zn0, SO, , H,SO4 6) SiOz, C|207, P, Og B) CO,, A|203, Fe,O3 F) Lizo, NO, FeO
49. BemiecTBo, Ha3BaHUE KOTOporo HUTpar xenesa (1), umeer popmyamy:
a) FeN 0) Fe(NO3)s B) Fe(NOy), ) Fe(NOs),
50. ConsiMu SBASIOTCS:
a) A|283, NH4C|, H28iO4 6) A|203, NH4NO3, K28i04 B) A|(OH)3, NH4C|, NaZSiO4 F) Aleg,
NH,CI, K;SiO4
51. K 0CHOBHBIM OKCHAAM OTHOCUTCS I'PyIIa BEIECTB:
a) SO3,HCI, CuO 6) CuO, Na,0, CaO B) Ca0, BaO, SiO; r) SiO,, OF,,Al,03
52. K xuciioTamMm OTHOCHUTCS TPYyIIia BEIIECTB:
a) H,S, HNO,HBr 6) KCI, HCI, H,SO,4 B) NH3, HNO3 , HJ r) NaOH, H,SO,4 , H,S
53. BemecTBo, Ha3BaHUE KOTOPOTO CYIb(DHUT HATpHs, UMeeT HopmMymy:
a) N8.2503 6) Na, SO, B) Na, S I‘) NaHSO,
54. OCHOBHBIM OKCHJIOM M OCHOBHOM COJIBIO SIBJISIFOTCS:
a) FeO u FeSO,4 6) CaO u CaCl; B) BaO u Ba(NOs3), r) CaO u (CuOH); CO;
55. OcHOBaHMEM U KHCIIOTOM COOTBETCTBEHHO SIBIISFOTCS:
a) HNO;z u (NH4)A|(SO4)2 6) H,S u NaNOs B) KzSOg " Ca(OH)z F) KOH u H4P,07
56. OCHOBHBIM MPU3HAKOM, MO KOTOPOMY CIJIOKHOE BEIIECTBO OTHOCSAT K KHCIIOTaM, SIBISETCS
HaJM4Me B €r0 COCTaBe:
a) KHUCJOTHOTO OCTaTkKa 0) aTOMOB KHCJOpOJa B) aTOMOB BOJOpOJAA T') THAPOKCHUIBLHOMN
TPYIIIIbI



57. K amdoTepHbIM COSTUHEHHUSIM OTHOCHUTCS TPYIINA BEUIECTB:
a) Al,O3, SiO, , Ba(OH), 6) Zn(OH), ,CaO, P,0s B) ZnO, Zn(OH), , Ca(OH), r) Al(OH)3 ,
Zn0, Zn(OH),
58. Okcul MeTajlia, KOTOPBIA B3aUMOJICUCTBYET U C OCHOBAHHUEM, U C KUCJIOTOMU, SBJISIETCS:

a) aMm(poTepHBIM 0) HECOIe0OPa3yIONIUM B) OCHOBHBIM T') KHCIOTHBIM
59. BeniecTBO, B KOTOPOM BaJIGHTHOCTH cephl 11, 30!

a) CepHHCTHIN ra3 6) cepoBOAOPO B) cynbdar kanus ) okcun cepsl (IV)

60. IIpupogHOMY COEAMHEHUIO KAJIbLIMSI, HA3bIBAEMOMY MPaMOp, COOTBETCTBYET dopMyIa:

a) Caz (PO, )2 6) CaCO3 B) Ca(OH), 1) CaSOy4
61. YrapHbIiM ra3oM Ha3bIBaIOT:

a) okcup yraepoza (IV) 6) okcun cepol (IV) B) okcup yrinepoaa (II) r) okcua azora (1I)
62.0CcHOBaHHSA COOTBETCTBYIOT XHMHUYECKUM OJJIEMEHTaM, HMEIOIIMM CJIEAYIOUINE IMOPSAKOBbIC
HOMEPA B IEPUOAUYECKON CUCTEME:

a) 20,16,12 6) 12,20,19 8) 13,14,151) 6,11,12

Tema 3.2 ®U3UKO-XUMHYECKHE CBOHCTBA HEOPraHUYECKUX BellleCTB
Pesynprar oOyuenmst KiaccudummpoBarh HEOpraHMYECKHE BEIIECTBA B COOTBETCTBHH C HX
CTPOCHHEM

63. buHapHOoe cOoeqUHEHHE XMMHUYECKOTO 3JIEMEHTa C KHCIOPOJOM B CTENEHU OKHCIEHUS —2, B
KOTOPOM CaM KHCIJIOPO/JI CBA3aH TOJBKO C MEHEE IEKTPOOTPHUIIATEIIHLHBIM 3JIEMEHTOM:
a) okcug + 0) conb B) kucnota 2. OcHoBHBIE OKcuAbL: a) okcua ceprl(VI) SO3
0) oxcua Harpus NayO + B) okeun azota(IV) NO,
64. OCHOBHBIE OKCHUJIBI:
a) okcua azora(IV) NO;
0) oxcup cepri(VI) SO3
B) okcua meau(Il) CuO) +
65. KucinoTHble OKCHUIBIL:
a) okcup cepol(VI) +
6) oxcun meau(Il) CuO)
B) okcu uHKa ZnO
66. KuciioTHbIE OKCUIBI
a) okcu amomuHus A1203
0) okcu uHKa ZnO
B) okcuz azota(IV) NO, +
67. AMdoTepHbIe OKCHJIBI:
a) okcua azora(IV) NO;
0) okcu nuHKa ZnO +
B) okcu HaTpus NayO
68. AMdoTepHbIe OKCHJIBI:
a) okcua menu(Il) CuO)
0) oxcua azora(IV) NO2
B) okcun amroMunus Al,O3 +
69. I'ie HaxoaATCS HYKJIEUHOBBIE KUCIOTHI B yKapHUOTax:
a) B MUTOXOHAPUSX
0) B MeMOpaHe
B) B szpe + 9.
70. UTo Takoe HyKJIEHMHOBasl KMCIIOTA:
a) Ouomosmmep +
0) pacTBOp
B) HEOPraHUYECKOE COEINHEHUE
71. Bce KHCIIOTBHI B CBOEM COCTAaBE UMEIOT KUCIOPOJ, TaK JIU 3TO:



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

a) na
0) Het +
B) HE U3YYECHO
KucnoraM COOTBETCTBYIOT ClIeIyIOIIEE COCTUHEHNE:
a) HBr +
0) HOH
B) NaOH
KucnoraM COOTBETCTBYIOT ClIEIyIOIIECE COCTUHEHNE:
a) N8.2804
6) H3AIO; +
B) NaOH
KucnoraM cOOTBETCTBYIOT ClIEIyIOIIEE COCTUHEHNE:
a) CH3;COOH +
0) K3PO,4
B) HOH
KucnoTsl 00pa3yroTcs pu B3auMOJICHCTBHU:
a) KHCIIOTHOT'O U OCHOBHOT'O OKCHJIa
0) OCHOBHOTO OKCH/JIa ¥ BOJIBI
B) KHUCJIOTHOTO OKCH/IA M BOJBI +
B3aumoieiicTBie OCHOBAHHS C COJIBIO:
a) NaOH + MgCl, = NaCl + Mg(OH), +
6) NaOH + HNO3= HOH + NaNO;
B) NaOH + CO, = NaHCO;
dopmyiia, COOTBETCTBYIOIIAS COJIH:
a) CH;COOH
6) NaHCO3 +
B) H3A|O3
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr
6) CH;COOH
B) Mg(OH)Cl; +
®dopmyna, COOTBETCTBYIOIIAS COJH:
a) HBr;
0) KoS +
B) K20
OcHOBaHMSI MOTYT BCTYIATh B PEAKIIHIO C:
a) OCHOBHBIMHU OKCHJIaMU
0) co BceMU HEOPTaHMYECKUMHU BEUIECTBAMHU
B) KUCJIOTHBIMH OKCHJAMH +
KucnoTHble OKCHIBI MOTYT B3aMOJICHCTBOBATD C:
a) OCHOBaHUEM
0) conpio +
B) KHUCJIOTOM
KucnoTHbIe OKCHUIBI MOTYT B3aUMOJICHCTBOBATH:
a) C OCHOBHBIM OKCHOM +
0) ¢ KHCIIOTOM
B)C OCHOBaHHEM.
OKCHIIBI COCTOST U3 KUCIOPOJIa H:
a) IByX 2JIEMEHTOB
0) ogHOTO 3JIeMeHTa +
B) TPEX 3JIEMEHTOB
Bri6epute rekcaruapokcodeppar HaTpus:



a) Na[Fe(OH).]
0) Na[Fe(OH)6]
B) Nag[Fe(OH)g] +
85. Hutpar anmoMuHus B pacTBOPE B3aUMOJICUCTBYET C:
a) Ca(OH), +
6) Fe(NOs),
B) KCI
86. ['mppoxapOoHAT HATPUS pearupyeT ¢ KaKIbIM U3 3TUX BEIECTB:
a) 02 u COZ
6) NaOH u HCI +
B) CaCl, u NaOH
87. Mexy co0oil pearupyror:
a) rugpokcua meau (II) u consinas kucnora +
0) kapOonat 6apus u ruapokcun meau (11)
B) rUApoKcUl MarHusi U HuTpat ceuHna (1I)
88. OcHoBaHUsA — 3TO:
a) CJI0’KHBIC BEILIECTBA COCTOSIIINE U3 METaJlIa U KHUCIIOTHOTO OCTAaTKa
0) CIIOXHBIE BEIIECTBA COCTOSAIINE U3 BOJIOPOIA U KUCIOTHOTO OCTaTKa
B) CJIO’KHBIE BEIIECTBA, COCTOSAIIME U3 aTOMOB METaJlJIa U THAPOKCOTPYIIIBI +
89. Kakoe 13 npuBeCHHBIX HUKE BEILIECTB SBJISETCS OCHOBAaHUEM:
a) Fe(OH) +
6) CaO
B) Na2804
90.Yto obpaszyercs ripu Bzaumoaeirictsuu NaOH ¢ COy:
a) cCoJb ¥ Boja +
0) cob M KUCJIOTA
B) OCHOBaHHUE U OKCHUJ]
91. OcHOBaHuE TUCCOLMMPYET Ha:
a) KaTHOHBI BOJIOPOJa M AHMOHBI KUCIIOTHOTO OCTaTKa
0) KaTHOHBI MeTaIlJIa U TUAPOKCHUI aHUOHBI +
B) KATHOHBI METAJJIa U aHUOHBI KMCJIIOTHOTO OCTaTKa.

Pa3nen 4. CTpoeHue u cBOiCTBA OPraHMYecKHUX BelleCTB
Temad.1. Knaccugukaius, cTpoeHHe 1 HOMEHKJIATypa OPraHU4eCKUX BELIeCTB

Bonpoc 102

VYkaxure cripaBeIMBbIe YTBEpXkAeHUs. B yrieBogopoze co CTpykTypHOil popmyiioit
CH,
[
H,C - CH —CH —C —CH;
| | | |
H,C - CH,CH; CH;

BapuaHTel 0TBETOB

A. 4YHCII0 NMepBUYHBIX aTOMOB C paBHO CyMMe BTOPHUYHBIX U YETBEPTHUHBIX
B. 4mnci0 BTOpUYHBIX aTOMOB C PaBHO YMCITY TPETUYHBIX

C. yHcno TpeTH4HbIX aToMOB C B 2 pa3a 60Jble YUCIa YeTBEPTHUHBIX

D. uwucio nepBUYHBIX aToMoB C B 2 pa3a 00JbliIe YUClia TPETUYHBIX

Bomnpoc 103
B oprannueckux BeniecTBax BaJ€HTHOCTh aTOMa yIJIepoJa, Kak IpaBuilo, paBHa:



BapuaHThI 0TBETOB;
a)l;
0)II;
B)III;
41V
Bomnpoc 104

VYKakuTe 4nciao aTOMOB BOJIOPOAA, KOTOPOE BXOJAUT B COCTAB MOJIEKYJIbI, CKEJIET KOTOPOU UMEET
CTpOCHHE

Bomnpoc 105

3anummuTe, CKOJIBKO YIII€BOJOPOAOB H300paXKEHO C MOMOIIIBIO CIASAYIOMIUX CTPYKTYP YIIEPOIHOTO
ckenera?

c—cC o c C

C C | c-c-C L
c—cC c—Cc—-C b c—-cC

c - ~C | Cc Cc cC I
C c—-cC

Bomnpoc 106

B uucno nonoxxeHuit TeOpUn XMMHUYECKOTO CTPOEHHSI OPraHUYECKUX COEIMHEHUI HE BXOIUT
YTBEPXKACHUE:

BapHaHTLI OTBETOB

A. OpraHMYecKre BEIIeCTBAa HE MOTYT OBITh MOMyUYEHbI U3 HEOPTAaHUIECKHIX

B. aTOMBI ¥ TPYIIIBI aTOMOB B MOJIEKYJIaX B3AUMHO BIIUSIIOT IPYT HA Ipyra

C. OJHOU W TOM K€ MOJICKYJIIPHOH (hOPMYJIOM MOXHO OIHUCATh COCTAB Pa3IUYHBIX BEIIECTB

D. aTOMBI B MOJIEKYJIaX CBSI3aHbI B OIIPEACIEHHON MTOCIIEI0OBATEIBHOCTH COIVIACHO UX
BAJICHTHOCTH

Bonpoc 107

IIo CTPYKTYpaM YTJICPOAHOI'0 CKEJICTA YIJICBOAOPOAOB YKAKUTC OAUHAKOBLIC BCIICCTBA:

BapuaHTel 0TBETOB

' T
| | C_C““C—C /C—C ' C



Bomnpoc 108

N3oMephl OTANYAOTCS MEXKIy CO00M: a)(pru3nuecKuMu CBOMCTBAMU; 0)XUMHYECKUMHU CBONCTBAMU,
B)CTPOEHHEM MOJIEKYJI; T)MOJIIPHBIMU MaccaMu

Bonpoc 109. [1;11 n30MepoB 0IMHAKOBEI: a)MOJIsipHas Macca; 0)Ppu3ndecKue CBONCTBA;
B)KOJIMYECTBEHHBIN U KAUECTBEHHBII COCTAB;T)CTPOECHUE MOJIEKYJIbI

Bomnpoc 110. M30oMepamu 10 OTHOILLICHUIO JIPYT K APYTY SIBISIOTCSA YIVIEBOJAOPObI CO CTPOCHUEM
YIJIEPOIHOM LEu:

BapuaHnTbl 0oTBeTOB

Cm
_Cc-cC €.
c e _~C -Cc-cC
C
cC—Cc— C
| |
c-c-Cc-cC C C
e
|
cC—Cc— C
~C. _C |
C C (-
'
I
(ﬁ c—c—cC
I
c-Cc-Cc-C -
Bomnpoc 111

CKOJIbKO BEIIECTB N300paKe€HO ¢ IOMOIIbIO (GOpMYJT

Cl Cl H H
| |
H-C-F H_C_H F-C-Cl H-C_-F
| |
H F H Cl

BapuaHTel 0TBETOB:

a) J1Ba;
0) oaHO;
B)TpH;
T) YeThIpe
Tema 4.2. «CBOMCTBA OPraHMYECKUX COCAHHECHUID)
112.ITporecc paznoxeHus yrieBoaopoa0oB HedTH Ha Oosiee JIeTy4re BelecTBa Ha3bIBaeTCs:
a) KPEKHHI'OM;
0) AeruIpupoBaHUEM;
B) TUJIPUPOBAHHEM;
I) Jeruaparanuen
113. 'openue sTuIaMKUHa COMIPOBOXKAAETCS 00pa30BaHUEM YITIEKUCIIOTO ra3a, BOJIbI U:
a) aMMHaKa;
0) a3ora,
B) okcuaa a3zota; (II)
r) okcuaa azora (IV).



114.Peaxnus, nokaspiBaroliasi HENPEAEIbHBIA XapakTep Kaydyka
a) peaxius raJoreHupOBaHus;
0) peakius TUIPOraJoreHUPOBAHNS;
B) peakiusl MOJIMMEpPHU3alUY;
r) okuciienue pactBopoM KMnOy
115.Peakmus "cepeOpssHHOTO 3epKaja’ xapakTepHa:
a) JIJ1sl IPOTIaHaIs;
0) Oyranona-2;
B) OyTeHa-2;
r) OyTrHa-2.
116.ITpu B3aumoieiicTBUM KapOOHOBBIX KHCIIOT M CIUPTOB 00pa3ytoTcs:
a) MPOCThIC d(DUPHI;
0) croxxHbIE YPUPBL;
B) aJIbJCTH/IbI;
I') aMUHOKHUCJIOTHI.
117. IIpoaykToM peakiuu OyreHa-1 ¢ XJIopoM sBISETCS:
a) 2-xyopOyren-1;
0) 1,2-nuxnopOyran;
B) 1,2-nuxsopOyreH-1;
r) 1,1-nuxnopOyran.
118.CnoxHbIi 3up MOKHO MOTYIUTh IPU B3aUMOJICHCTBUN KapOOHOBOW KUCIIOTHI C:
a) alleTHIICHOM;
0) XJIOPOBOJIOPOAOM
B) DTUJICHOM;
I') METAHOJIOM.
119./1ns1 npeAenbHBIX OJJHOATOMHBIX CIIMPTOB XapaKTEPHO B3aUMO/JICHCTBUE C:
a) NaOH (p-p);
0) Na;
B) Cu(OH);
r) Cu.
120. Koapdunment nepen kucmopoaom B ypaBuennn CoHsOH+O,.— paBeH:
a) 3;
0) 4,
B) 1,
r) 2.
121.CymMma koa¢¢punmeHToB B ypaBHeHuu nonydenus CoHy 3 kapOuia xanbuus, paBHa:
a)2;
0) 3;
B) 4,
r)5.
122. Tlpu momHOM OKHCIIEHHH | MOJIb TTpomaHa KUCIOPOIOM BO3/IyXa 00pa3yeTcs:
a) 1 Mone CO2u 1 Momns H,O
6) 3 Moss COz u 4 Mons H,0
B) 2 Moas CO; u 3 Moms H,O
r) 4 Mosbs CO2 u 6 Mons HO
123.3anmumuTte Ha3BaHKE BemecTBa X (10 CUCTEMATHYECKON HOMEHKIIATYpE) B IETH IPEBPAIICHUINA:
Kpaxmall — TJII0K03a — X — ITUJIEH
124. Dranon maccoit 13,8 r okucnunu 34 r okcuna meau (II). Tlomyuunu anpnerun maccoit 9,24 T.
Yemy paBeH mpakTuyeckuii BbIxoJ ( B %) anbaeruaa?

Pa3zgens.Tema 5.1



125. U3 mpeanoeHHOTO CHHCKa XWMHYECKHUX pEaKUui BBIOEpHTE BCE, CKOPOCTh KOTOPBIX
YBEJIUYMBACTCS MPH MoBbIIeHuH nasienus: 1) No + 3H, = 2NH; 2) CO + 2H, = CH30H

3) Zn + 2HCI = ZnCl, + H, 4) 2Na+ S =Na,S 5) C + Si =SiC

126. W3 mnpeanoXEeHHOro CHHCKa XWMHYECKHUX pEakUuil BhIOEpUTE BCE, CKOPOCTh KOTOPBIX
YMEHBILAETCS IIPU nonwxkennu napnenus: 1) Ca + 2HCl — CaCI2 + H2 2) H20 + N205 —
2HNO3 3) C6H6 + CI2 — C6H5C1+ HCI 4) H2+S — H2S 5) C+2N20 — CO2 + 2N2

127. V3 npeioxKeHHOTo TIepedHs BEIOCPUTE BCE PEaKIIUU, ISl KOTOPBIX YBEIMUYCHUE TABJICHUS HE
NPHUBOJMUT K yBelInueHHIo ckopoctu peakiuu: 1) 2P + 5Clyy = 2PCls  2) Zn + CuSO,4 = ZnS0O, +
Cu 3) Ba + 2H20(>K): Ba(OH)z + H, 4) Fe,O3 + H, = 2FeO + H,0O 5) 2NaOH + H,SO, =
Na,SO,4 + 2H,0.

128.113 mnpeasio)KeHHOTo CIHCKAa XHUMHYECKUX peakUuid BbIOEpUTE BCE, CKOPOCTh KOTOPBIX
YBEJIMYMBACTCS MIPH TOBBIIICHHH KOHIIeHTpaluu Bogopoaa: 1) N, + 3H, = 2NH;

2) CO +2H; =CH3OH 3) Zn+2HCI=2ZnCl, +H; 4)C+H,0=CO +H;
5) CsHg + Hy = C3Hg

129. W3 mnpennoKeHHOro CHHCKAa XUMHYECKMX peaklud BbIOEPUTE TE, CKOPOCTb KOTOPBIX
YMEHbIIIACTCS MPH NOHIKeHUU KoHIeHTparmu kuciaoTel: 1) Ca + 2HCI = CaCl, + H,

2) H,0O + N,Os = 2HNO3 3) CeHg + HNO3 = CgHsNO, + H,O 4) NH4H,PO,4 = NH3 + H3PO,
5) SO3 + H,0 = H,S0,.

130. M3 mpennokeHHOro CHHCKAa XUMHYECKHX pPEaKkIui BBIOEPUTE TE, CKOPOCTh KOTOPBIX
yBeJIMUYMBAETCs NpH moBbieHnn aasienus: 1) 2NH; =N, + 3H, - Q 2) CO + 2H, = CH30H + Q

3)Zn+2HCI=2ZnCl,+H;+Q 4)Ca+S=CaS 5)Ca0 + CO; =CaCOs

131. M3 mpennokeHHOro CHHCKAa XUMHYECKHX pPEakIui BBIOEPUTE TE, CKOPOCTh KOTOPBIX
yBEJIMUYMBACTCS NpH MoBbIieHnn aaBienus: 1) N+ 3H, = 2NH;3 2) CO + 2H, = CH30H

3) 2Mg + CO, = 2MgO + C 4) 2Na + S = Na,S 5) CO + Cl, = COCl,

132. W3 mnpemioKeHHOTO CIUCKAa XHUMHUYECKHX PEaKIUid BbIOEPUTE TE, CKOPOCTh KOTOPBIX
yMeHbIaercs npu nonmxenunu nasienus: 1) Ca + 2HCI = CaCly+ H; 2) 2H,0 + 4NO; + O, =
4HNO; 3) CeHg + HNO3; = CgHsNO, + H,O 4) H,+ S = H,S 5) C+2N,0=C0, + 2N,

133.13 mpennoKeHHOro CHHCKAa XUMHYECKHX peakluid BBIOEpUTE TE€, CKOPOCTh KOTOPBIX
YBEJIUYHUBACTCSI TPH UCTIOJIb30BaHUU Katanu3aropa: 1) C + O, = CO, 2) CO + 2H; = CH30H

3)Zn +2HCI = ZnCl, + H, 4) 2Na+S=NaS 5) Ny + 3H, = 2NHa.



134.113 mpeniokeHHOTO0 CHUCKAa BO3JCHCTBUN BBIOCPUTE T€, KOTOPHIE MPHUBOMIT K YBEIWYEHUIO
CKOPOCTM XHMMHYECKOM peakUud MarHus C pacTBOPOM CEPHOM KHUCIOTHL: 1) NOBBILIEHHE
TEMIEPATYpbl  2) IOHWKEHUE JIaBJICHUS B CUCTEME 3) YBEIMYEHUE JAABJICHUS B CUCTEME

4) no6aBneHre Maruus S) yBeJIUYEHUE KOHLIEHTPALUN KUCIIOTHI.
Pa3nes 6.PacTBOpBI
Tema 6.2.

135.YkaxuTre pacTBOPUMOE B BOJIE BELIECTBO:

A)kapOoHaT KanbLUs; B)cynbdar antoMunus;
b)xnopun cepedpa; INruapoxcun xenesa (I1I).

136.13 psana popmyn H,S, NaBr, H,SO4, CuO, H,CO3, HyO BeiOepuTe TE, KOTOPBIE COOTBETCTBYIOT
CWJIBHBIM 3JIEKTpoJiuTaM. Hamummre ypaBHEHUS JUCCOITUAIIUHN 3TUX COSTHHCHU.

137.3akoHunTE ypaBHEHUS PEAKLIUNA:

A)NaCl + AgNO3 —;

B)CaCO3 + HCI —;

B)HNO; + Cu(OH), —.

PaccraBpTe K03 Punmentsl. Hanmummre 1uis Kaxk101 peakiui HOHHbIE YPaBHEHUSI.
138.PaccunTaiiTe MOJSIPHYIO KOHIIEHTPAIMIO pacTBOpa, B 250 oM’ KOTOPOT'O COACPKUTCA 4 T
TUAPOKCUA HATPHUSL.

139.Paccunraiite 06beM CONSHOI KHCIOTHI ¢ KoHuenTparmeit HC1 0,1 mois/m®, koTopsiit
notpedyeTcs IS OcaxaeHus HOHOB cepedpa u3 20 r pacTBOpa HUTpaTa cepedpa ¢ MaccoBoil 1oyen
AgN03 5%.

6.3 Bonipoch! /151 NOATOTOBKH K NPOMEKYTOYHOM aTTeCTAMHI

Pazgen Opranuyeckass XuMus

1. TIpenmer opranuueckod xumuu. OpraHudeckue BEIIeCTBA U UX OTJIMYME OT HEOPTaHUYECKUX

BEIIECTB.

OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYecKoro cTpoenust A.M. bytieposa.

Ankanbl: o61mas (opMyiia, TOMOJIOTUYECKUH psJl, PU3NUECKUE CBONCTBA

W3omepust ankaHoB (Ha MpuUMepe MEeHTaHa, TeKCcaHa, TenTaHa).

XUMHUYECKUE CBOMCTBA aJIKAHOB.

AJTIKEHBI: OIpelIeNIeHne, U30MEPHUs, XMMUUYECKNE CBOWCTBA.

AJIKUHBI: OnpesielieHne, N30Mepus, XUMUYECKHE CBOWCTBA.

ben3oun: nonyyeHrne 1 XUMUYECKHUE CBOMCTBA.

CnupTsl: onpezienienue, kiaccuukaius, IpuMepbl, XUMHUECKHUE CBOICTBA, TPUMEHEHHUE.

0. deHounbl: onpeeneHne, XMMHUUECKUE CBOICTBA, MOIyUYEHHE.

11. Anpnerusl: onpeaeneHne, XUMUIECKUE CBOMCTBA, TTOTYICHHE.

12. KapOoHOBBIE KHCIOTHI: ONpeeTeHue, KIacCuPUKaIus, TPUMEphl, XUMHUECKHUE CBOMCTBA.

13. YrieBoapl:  ompenelieHue, KIacCH(PHUKAIUA, TpPHMEPhl H WX OHOJOTHYecKas pOJib.
Monocaxapunsl, Jucaxapuasl, [Tonucaxapuabl

14. AMuHbl: onpenenenue, kiaccuukanus, npumepsl. Peakius H. H. 3unnuna

15. AMMHOKHUCIIOTBI: Onpe/ieNieHle, OCHOBHbIE XMMUYECKHE CBOMCTBA.

16. [TorsiTHE 00 a30TCOJIEPIKANIMX TETEPOIUKINISCKUX COSTMHEHUSIX

17. benku.KauecTBeHHbIE peakliuu OEJIKOB.

18. HykiieMHOBbIE KUCIOTHI

19. TloHsATHE O BHICOKOMOJIEKYIISIPHBIX COCHHEHUSIX

BOoNOO T RWDN



Pazgen O0masi u HeopraHuyeckass XumMus

20. XUMHUYECKUH 3JIEMEHT

21.3aK0H ITOCTOSTHCTBA COCTAaB:

22.3aKOH COXPAHEHHUs MacChl BELIECTB
23.Ilepnoanueckuii 3akon J[.M.Mennenera
24.BajleHTHOCTh ¥ BaJIEHTHBIC BO3MOKHOCTH B aTOMOB
25.0OCHOBHBIC THITBI XUMHYECKOU CBI3H
26.[luctiepcHbIe CUCTEMBI

27.Tunbpl XUMUYECKUX pEaKIUid

28.CxopocTh XMMHUECKUX peakuuid. Karanus
29.006paTUMOCTh XUMHYECKUX PEAKIIH.
30.Xumnueckoe paBHOBecue XMMHUECKOE pABHOBECUE
312nekTponuTuyeckas JucCoruaus

32.I'upponus

33. Knaccudukanys HeOpraHM4eCK1X BEIIEeCTB

34 Knaccuduxanus opraHn4ecKux BELIECTB
35.MeTamisl

36.Koppo3sust metanion

37.OnexTponus

38.Hemeramnbl

39.0xcuapl HEMETAJUIOB

40KuCIOTHIOPTaHUYECKUE U HEOPTaHUYECKUE

41AmboTepHble OpraHUYECKHUE U HEOPTraHUYECKUE COSAMHEHUS

42T eneTrueckasi CBsI3b MEX]y KJIaCCaMU OPTaHUYECKUX U HEOPTaHUYECKUX COCIUHEHUM
43.XuMus 1 IpoU3BOACTBO

44 XuMus U celbCKoe X039iCTBOXUMUS U MPOOJIeMbl OXpaHbl OKPYKAIOIIEH CPeJIb
45.XuMus 1 HOBCEAHEBHAS >KU3HL YeJIOBEKA

6.4.Keiicol

Keicel ncnonp3yroTcss B Ka4eCTBE OLIEHOYHOI'O CPENCTBA B pasfene 7 MPUKIATHOTO MOIYJSA, MX
coJiepKaHue ompenensercs ¢ y4éToM NpoQecCHOHaIbHOM HalpaBIEHHOCTH 00pa3oBaTeIbHOM
nporpammsl CI1O.

IIpuMepsI BO3MOKHBIX TeM KelcoB:

1.TTorennenue KIMMarTa U BHICBOOOXKIEHUE Ta30BBIX THAPATOB CO IHA OKEaHa.

2.bynymue marepuansl s aBUa-, MalIMHO- ¥ TPHOOPOCTPOSHHUSL.

3.HoBrle MaTepuaibl AJis COTHEUHBIX OaTapei.

4.JIexapcTBa Ha OCHOBE PaCTUTEIIBHBIX MPENAPATOB.

5. XMMHYECKHUE IEMEHTHI B )KU3HHU YEJIOBEKA.

6.Bonopoanas sHepreTuka.

Keiic Nel. «BogopoaoMo0uiu — mar B Oyayuiee»

ABromobunn Honda FCX Clarity Ha BOJOPOAHBIX TOIUIMBHBIX JJIEMEHTaX €34T IO J0poram
EBponer ¢ 2009 roma. B 2011 romy Honda npucoenuHunach K €BpOINEHCKOMY HapTHEPCTBY
skonornuHoi sHeprun (Clean Energy Partnership), mocie wero BbIBena Ha MEpBBIA IUIAH
IIPOU3BOJICTBO SKOJIOTMUYECKU YHCThIX aBToMoOmiei. A Ha [Istom MockoBckoM MexyHapoiHOM
aBTocasione BA3 npencraBuit cBoro HOBUHKY «Jlaga-AHTA» ¢ 6alIoHaMu BOJOPOJIa U KUCIOPO/a.
3aganus:

1.Ilouemy MHOrMe aBTOMOOMJIbHBIE KOMIAHWU pa3padaThIBAlOT aBTOMOOWIM, paboTaromue Ha
BOJIOPOJHOM TOTUTHBE?



2.Kak BBIXJIOMHBIE Ta3bl aBTOMOOWIJIEH, pabOTaloNMX Ha YriIeBOJOPOJHOM TOILIMBE, BIHUSIOT Ha
3I0pPOBbE UeIOBEeKa?

3.Kakue «+» 1 «—» Bbl BUIUTE Y BOJLOPOAOMOOUIIEN?

4 HaiiguTe NOMOJHUTENBbHYIO HH(POpMAIHIO 00 UX YCTPONCTBE.

5.Ecnu B Bamiell cemMbe WM Yy BallMX 3HAKOMBIX €CTh ABTOMOOWIIM, TOJCYUTANTE, CKOJIBKO
npUOIU3UTENBHO JINTPOB OCH3MHA, ra3a U KaKOH MapKH HUCIIOJIb3YeTe €KEIHEBHO.

6.Kakue BemiecTBa MU B KakOM KOJUYECTBE MOTYT HAaXOAUTHCS B BBIXJIOMHBIX ra3zax BalllMX
aBTOMOOMIIEH?

Keiic Ne2. «XJ10p B KM3HH YeJI0BeKa»

B Snonun oObeauHeHHbIMH cuiiaMd HanumoHanbHOro HMHCTUTYTa 310poBbi U [IpedexrypHoro
yauBepcuTeTa CUA3yoKH OBLIO MPOBEICHO UCCICIOBAHUE. YUCHBIC BBISICHUIIM, YTO €CTECTBEHHBIC
OpraHMYECKHE BEIEeCTBa BCTYIMAIOT B PEAKIUIO C XJIOPUPOBAHHON BOJOW M3-1OJ KpaHa, o0pasys
OMAacHBIE COCIMHEHHUS], KOTOPbIE MOTYT CIYKUTh IPUYMHON paka. Takue COeIMHEHUS] Ha3bIBAIOTCSA
MX, To ectb «MyTareH ukc» uin «Hens3BecTHbIN MyTaren».

3amanusa:

1.IIpennoxute cocoObl YMEHbBIIEHUS SIOBUTOTO BIMSHUA XJIOpa B MUTHEBOW BOJE HA OPraHHU3M
YeJI0BeKa.

2.Ucxons w3 CBOEH OKU3HEHHOW TMPAKTUKU, MNPUOIU3UTENBHO pacCUMTaiiTe, CKOJBKO
XJIOPUPOBAHHOM BOJIBI BbI UCIIOIB3YETE B TEUCHHE JIHS U JIJIST KaKUX LIeJIei?

3.Kakue opransl yenoBeka 0oJbIIIe BCETO CTPAIaloT OT BO3ACUCTBUS XJiopa?

4 Kak BiusieT XJIOpUpOBaHHAs BOJa HA YEJIOBEKA MPHU KyMaHuu?

5.Haiigute nononHuTenpHY0 HHMDOPMALIUIO O 3aMEHe XJIopa Mpu 00e33apaKuBaHUU BOJIBI.
6.Uccnenyiite pa3nudHble TOBapbl OBITOBOM XuMuH B cBOEM jgoMe. CoCTaBbTE CITHCOK
XJIOpPCOAEPKAIINUX COSAMHEHUHN, YKa)KUTE Mepbl 0€30MaCHOCTH IIpU paboTe ¢ HUMHU.

Keiic Ne3. Meran

[ToBpIIeHNEe KOHIIEHTPAIIMH HEKOTOPHIX T'a30B B arMoc(hepe MOXKET NPUBOAUTH K TII00ATBHOMY
NOTEIUIEHUIO - TaK Ha3blBaeMOMY «mapHuUKoBoMy 3 dekty». Iloxanyii, HanbOonee BaKHBIMU
«mapHUKOBBIMH TazamMu» sBIsAOTCS CO; m CHy. Metan BO3HHMKaeT Tpu aHa’poOHOM (T. €.
HNPOMCXOAIIEM B OECKUCIOPOJIHONW cpene) pacmajie OpraHWYeCKUX BEIIEeCTB; My3bIPbKH MeTaHa
00pa3ytoTcsi B OOJOTHCTBIX MECTHOCTSIX, 3a YTO OH TIOJYyYWJI Ha3BaHUE «OOJOTHBIM Ta3y.
3aromnseHHble Mol (HarpuMep, pUCOBBIE MOJISI BO BPEMs CeBa) SABJSAIOTCS UCTOYHMKOM OOJBIIOrO
KOJIMYECTBAa MeTaHa. J[pyruM HMCTOYHHMKOM MeETaHa SBJSAIOTCS KBAauyHbIE JKUBOTHBIEC, TaKUE, KaK
KOpPOBBI, OBLBI U KO3bI, NMUIIEBAPUTEIbHAS CUCTEMA KOTOPBIX YCTPOEHa 0COObIM 0Opa3oM s
NepeBapuBaHusl TPABSHOM MHUIIM: KOHEUHBIE MPOJIYKThl MEeTadO0JIM3Ma COJIEpKaT METaH, KOTOPbII
BbIJIENIAETCSL B aTMoc(epy. DTO NMPHUPOJIHBIA MPOLECC, XOTS KOJIUYECTBO JOMAIIHUX >KUBOTHBIX
3aMETHO BBIPOCIIO 32 ITOCIIETHHUE J1Ba CTOJIETHs. boiee Toro, coctaB KOpPMOB CYIIECTBEHHO BIIMSIET
Ha KOJMYECTBO 00pa3yIoIerocsi MeTaHa.

3aganus

1.Chopmynupyiite runore3y BbIICIEHUS METaHa JOAbMHU. 2. Kak KOJMUecTBO MeTaHa, 3aBUCUT OT
KOJIMUECTBa HaceJaeHus miaHeThl? 3.UTo sSBiseTcss HCTOUHUKOM BbIJIEJICHHsI MeTaHa B aTMochepy?
Keiic Ne 4.

B nawane XIX Beka B AHINIMM CTajdd MOJHBIMH IUIAlIM W3 BOJOHENPOHMIIAEMOM TKaHH,
Ha3bIBa€Mble MAaKMHTOIIAMH. OTO HA3BaHWE OHU IOJYYWIM B 4YECTh AHIJIMICKOTO XUMHUKA U
uzobperatenss Y. MakuHTOIIA, NPEIIOKUBIIETO MPOMUTHIBATh IUIAIIEBYI0 TKaHb PacTBOPOM
HaTypaJIbHOTO Kaydyka. OJHaKo Ha COJIHIIE TaKHe IJAllld CTAHOBWJINCH JUIIKUMH, @ B MOPO3HYIO
MOTOAYy — JIOMKUMHU. DTH HEIOCTAaTKH YCTPaHWI JIpyroi Beiaromuiics anrimuyaduH Y. T'ynenp. 1.
3apanus. [Touemy rutamieBast TKaHb UMela Takue HegocTaTtku. 2. [Ipemnoxure cnocod ycTpaHeHHs
ux, noropuB oTkpeithe Y. 'ympupa. 3. Kak HaseBaeTcs 310 coeauHenue? 4. Hanummure
CTPYKTYPHYIO (JOPMYILy 3TOTO BEIIECTBA.

Keiic NeS «HenonpaBumasi omnoxa»



B ¢upme TOO «Kackan-2» mpu 3akauke raza B OaJUIOHBI, HE J00AaBUJIM BEILIECTBO, KOTOPOE
npuaaeT 3amax JomairHeMmy ra3y. ['a3 ObL1 IOCTaBieH B OJHY M3 KBapTUP U MPH 3TOM OauioH
npomyckai. Yepes CyTKH Bce KMIIbLIBI OKa3aIuCh B OOJIBHUIIE
Bonpocsl.1. Umeer nu npupoaHbIil a3 nponad u OyraH 3anax? 2. Kakyo HenmonpaBuMyro OmMOKY
COBEpIIWIM PA0OTHUKM Ta30BOM CTAaHIMM NpU 3akauke ObiToBOro rasa? 3. Kakoe BemiecTBo
MpUAaeT 3amax JomairHeMmy razy? 4. Moker Jin 0OOHSHUE YeIOBEKa YJIOBUTH ra3 0e3 3amaxa? 5.
Kakum mpuGopoM MOXKHO J10Ka3aTh NMPUCYTCTBUE Ta3a B KBApTUPE, €Cli OH 0e3 3amaxa’?
6.5 Pemenue 3axau

3apauya Nel. Beruucinuth Maccy 3THIIEHA KOJIMYECTBOM BELIECTBA 3 MOJIb.

3agaua Ne2. Cmemainu 0,2 mosib xxene3a u 0,3 Mosib cepbl. OnpeaenuTe Maccy NoJIy4YeHHOU
cmecu. Paccumraiite maccy monydeHHOro cyibduna xkemne3a(ll), yaursiBas, 4To 3TH 3JIEMEHTHI
COEJIMHSIOTCA B MACCOBOM OTHOIIIEHUU 7,4.

3agaua Ne 3. Xumopun Oapus Maccoit 6r pactBopwiar B 250 M BOJBI (IIJIOTHOCTH BOJIBI
npuHTH 3a 11/Mi1). UeMy paBHa MaccoBasi JI0Jis COJIM B IOJy4EHHOM pacTBope?

3agaua Ned4. B 100 r Bogsl pacTBopmin 2 MOJib cynbdara kanus. Paccunraiite MaccoBYIO
JIOJTII0 PACTBOPEHHOTO BEIIECTBA.

3agaua NeS5. Paccuumraiite maccy cynbdara Kamusi U BOABI, KOTOPBIE HAIO B3STh IS
npurorosieHus 60 r. pacTBopa ¢ MaccoBOM J0Jiel pacTBOPEHHOIO BeecTBa 15%.

3agaua Ne6. Cxonbko Ha/lo B35Th HUTpaTa Kajus Uil NPUTOTOBJIEHHS 3 KI pacTBopa C
MaccoBOH goJeit conu 8%.

3apaua Ne7. B naGopatopun BoOCCTaHOBIIEHHEM HUTpoOEH30J1a Maccou 61,5T. momyunnu
aHWINH Maccoii 44 1. Onpenenute MaccoByIo 010 (B%) BbIX0/1a aHWJIMHA OT TEOPETUYECKOTO.

3agaya Ne8. Omnpenenure Maccy YKCYCHOW KHCIJIOTBI, KOTOpask pacxXxoAyercs Uisi CUHTE3a
YKCYCHO-3TUIIOBOTO 3¢upa, eciu nonydennas macca 70,4 r. coctanisier 80% OT TEOPETUYECKOTO.

3agaua Ne 9. Bopsblii pactBOp, coaepxammii (HochopHYO KHCIOTY Maccod 19,6r.
HEUTpaIn30BaId THAPOKCHIOM Kanblusg Maccoitl8,5r. Ompenenute Maccy o00pazoBaBIIEroCs
nperunurata CaHPO,4 2H0.

3agaya Nel0. [[nsa peakuum amoMuHus ¢ cepoil Belaenuioch 509 k/lx sneprun. Kakoe
KOJIMYECTBO TEIUIOTHI BBIACIUTCS B pEaKIMH, U1 KOTOpoil B3sAThI 81 T amoMuHus u 128 r cepsl.

3agaua Nell. TepMoxuMHUECKOE ypaBHEHUE PEAKLIUU TOPEHUS YTIIEPOAa UMEET BUL:

C +0,—CO; + 394 xJIx

Paccuuraiite maccy yriepojaa, BCTYNMBILErO B PEAKLUIO, eciau Belaenwiaoch 1970 xJlx
TEIUIOTHI.

3agaua Nel2. IIpu cropanum KajibliMsi MaccOM 8. KOJMWYECTBO BBIACIMBIICHCS TEMJIOTHI
coctaBuiio 127 xJIx. CocTaBbTe TEPMOXUMHUYECKOE YPABHEHUE PEAKIIUH.

3agauya Nel3. Kakoif 00bEM BO3yxa pacxoayercs Ha OKHMCIEHHE IMpOoNuiIaMHHa 00bEMOM
20m.

3agaya Ne 14. Kakoil 00BEM KucCIOpoaa pacxoyeTcsl Ha OKUCIEHHE MeTHIaMHHA
00BémoM 5117

3agaua NelS. Kakoii 00b€éM aleTuieHa MOXKHO TOJIYYUTh U3 KapOuaa KaibIMs Maccou
10k, MaccoBast 1oJist mpumecel B kotopom 15%7?

3agaya Nel6. Kakoil 00b€M MeTaHa MOXKHO TOJTYYUTh U3 KapOuia anmoMuHus maccoit 30r.,
€CJIM MaccoBas JI0Js mpumeceit coctasisiet 15%..

3agaya Nel7 Ha HelTpanuzanuioo cMeCH YKCYCHOM KHMCIOTBI M MYpPaBbUHOM KHCIOT
Maccoiil0,8T pacxogoBanu TUAPOKCU]T HaTpusi Maccor 8r. OmpeaenuTe Maccy KaxJa0i KUCIOTHI B
CMECH.

3agaya Nel8. Ilpm B3ammonelcTBMM CMeCH 3TaHOJNa W IporaHona maccod 10,6r ¢
METAJUIMYECKUM HaTPUEM BBLACTHICS BOJOpOJ 00bEMOM 2,241, OmpenenuTe MacCOBYIO OO
Ka)KJ0ro CHHUpPTa B CMECH.

3agayalNel9. B kauecTBe  aHTHU(PU30B B OXJIAJUTEIBHBIX CHCTEMAax JBUTaTeNeH
HCIOJIB3YIOT OJUH M3 MHOTOATOMHBIX CIMPTOB. MaccoBasi 10Jisl 2JIEMEHTOB B CIHPTE COCTaBJISIET:



yraepona 38,75%, Bogpopona 9,68, kucinopoaa 51,51%. [1noTHOCTh MapoB BemiecTBa MO BOJOPOILY
paBHa 31. BeiBenure popmyiy BemiecTna.

3apaua 20. [y yHUYTOXKEHUSI MUKPOOOB M OaKTEpUil MOXKHO HCIIOJIB30BaTh TUOKCH]] CEPHI,
€ro Tak)ke MPUMEHSIOT B KaUYeCTBE KOHCEPBUPYIOIIETO CPECTBA MPH CYIIKE YEPHOCIUBA U JPYTUX
(bpyKTOB.

3apanue: Beruncnure, kakoit o0beM 3aiimMyT 1, 5 MoJIb THOKCHIa cephl (H. Y. ).

3agava 21. B npouutom ObUTM 4acTBIMU CITy4au OTPABJICHUS JIOJEH B YTOJIBHBIX MIAXTaxX
yrapasiM razoM. [lockonbky okcup yriepoxa(ll) me mmeer 3amaxa, TO OMACHOCTH MMOJACTYIaja
He3ameTHO. [llaxTepsl, crryckasch B IaXThl, Opajii ¢ co0oii B KadyecTBe CBOEOOPa3HOr0 MHANKATOpa
KaHapeiKy B KJIETKe: KaHapelKu MagaroT B 0OMOPOK OT NpUCyTCTBUS B Bozayxe cienos CO.

3aganue: Beraucnoure, kakoit 00beM (H. y. ) 3aiimyt 0, 5 mons CO; 56 T CO.

22.3anauya 06e3 pac4yéTos.

B nagane XX crosjerus reojoru 3amu@poBhIBaid HA KAPTAX MECTA OTKPBITHS Py LEHHBIX
METaJIJIOB MPU MOMOIIM KOOPJIMHAT XUMUYECKUX 31eMeHTOB B [lepuoandeckoit cucreme. Apadckoit
udpoil yKaszplBaIu HOMEp MEpUosa, a pUMCKON — HoMep Trpymmbl. Kpome Toro, B 3anucsx Obuin
emie OykBbI pycckoro andasurta — A unu b. Ha ogHoit u3 crapeix kapT Hanuii obo3HaueHus: 4VI b,
4VIII B2, 61 b, 611 b. Pacum¢pyiiTe 3ammcu reojaoros.

3apaua23d. «Caxapnasa kucaora». B 1779 r. HeMeukuil ceHarop, anTekapb U XHUMHK
Horann Xpuctuan Buriied momelicTBOBaT M3BECTKOBON BOJOW HAa COKHM IIABENsT M KHCIHIIB,
coJlepiKallie «KUCIUYHYIO KHCIOTY», U 3aMETHJI, YTO W3 pacTBOpa BBINAgaeT OeNblii OCaJoK.
Opnaxo coctaB ocajgka BurieOy ycTaHOBUTH HE yAanoch. Uepe3 msTh JIeT MIBEJICKUN anTeKkapb U
xumuk Kapn Bunbrensm Illeene pemmn mocMoTpeTs, 4TO MOTYYUTCS, €CIU TPOCTHUKOBBIA caxap
00paboTaTh KOHLIEHTPUPOBAHHOMN a30THON KUCIOTOH. OH OOHApYXWIJI, YTO MPU STOM BBLACISCTCS
KpacHO-Oypblif Ta3 M 00pa3yeT HpO3padHbIii pacTBOpP, KOTOPBIA OKpAallMBAaeT CHUHUM JIaKMYC B
kpacubiii 1nBet. Kornma Illeene moGaBmi K 3TOMYy pacTBOpY HM3BECTKOBYIO BOJY, HOJTYYHI OembIit
0CaJI0OK, OYEeHb IMOXOXXKHUK MO CBOMCTBaM Ha OCaloOK, BbIAeNeHHbINH Burinebom. Kakoe BemecTtBo
oOHapyxwiu Burneb u lleene?

3anaua24. KAHTHXJIOP»

[Tocne otOenuBanusi TpeOyercs oOsi3arenbHas oOpabOTKa TKaHW I YAQJICHHS XJ0pa,
MHaYe €€ BOJOKHA MOTEPSIIOT MPOYHOCTh. Kakue BemecTBa MOKHO UCIIOJIB30BATh KAK «@HTUXJIOP»?

3agaua 25.B peakiuio, TepmMoxuMudeckoe ypaBHeHue kotopoid S + O, = SO, + 297 x/Ixk,
BCTynuia cepa maccoi 1 r. KonnuecTBo TemoThl, BBIAECIUBIIEECS IPU 3TOM, PABHO:

A) 9,28 xJIx; b) 74,25 xIx; B) 29,7 xJIx.

3agaya 26.YkaxxuTe coib, BOJHBINA PACTBOP KOTOPO MMEET IIEIOUHYIO CPEAY:

A) cynbdar kanus; b) xnopun amomunus; B) kapOoHat kamus.

3agauya 27.0mnpenennte Ha3BaHWE BELIECTBA, IVIABHAS LIENb KOTOPOIO COCTOUT M3 YETHIPEX
aTOMOB YIJIEPOJIa, COAEPKUT KApOOKCUIIbHYIO IPYIIY U OAHY JBOWHYIO CBSI3b, a TAKXKE PaJMKaJIbI
METHJI U THIL:

A) 3-metmin-3-3TunOyTeH-3-0Bas KUCIOTa,

b) 3-metnn-2-3tundyren-3-oBast KMCIOTA;

B) 2-metnin-3-3tn0oyren-3-oBasi KHUCIOT.

3agaua 28. Maruuii koJiM4ecTBOM BemlecTBal,5 MOJb COXIIIM B Kucioponae. Onpenenure
Maccy MOJIyYEHHOI0 OKCHJIa MAarHus., yKaXXUTe TUIl PEAKIUH.

3agaya 29. Hanummre ypaBHEHUS peaAKIUM MEXAy allOMUHHEM U  CIEAYIOIIMMU
BEIIIECTBAMMU: a) XJIOPOM; O)KHCIOPOIOM; B)CEpOii(BYyXBaJIEHTHA); T')i{0JJOM OJJTHOBAJIECHTEH.

3agaua 30. Kakue TUIIbI XMMHUYECKOH CBSI3U CYIIECTBYIOT B cieqyromux BemectBax: a)Lil,
N, , BaCl, ,CH.,.

3agaua 31. Kakoil BbICIIMI OKCHUJ M THAPOKCUZI O0pa3yeT XUMHUYECKUH HIIEMEHT C
nopsAKOBBIM HoMepoM 327 Kakwue cBoiicTBa OyyT MPOSBISATH 3TH COSIMHEHUS?

3agaua 32.C kakuMu M3 MEpPEUMCICHHBIX HUXKE D3JEMEHTOB TIepMaHHil OylneT HMeTb
HauOoJIbIIIee CXO/ICTBO, a C KAKUM HauMEHbIIee: KaAMul, radHuil, CBUHEL.



3agaya 33. Cxema peakuuu:
KO3 PHUITUEHTHI U YKQXKUTE TUIT PEaKIIUN

3agaua 34. Paccuuraiite 00BEM BOAOpPOAA, M3MEPEHHBIH NMPH HOPMAIBHBIX YCIOBHUSX,
KOTOPBI MOKET 00pa30BaThCs MPU PACTBOPEHUHU B COJsTHOM Kuciore 10,8T amoMuHUS.

3agaya 35. Ilpm HarpeBanuu HHUTpaTta HaTpusi oOpasoBaics Kuciaopon oO0bémom 280
MiI(HOpMasbHbIe yenoBusi) Kakas Mmacca cosu moaBepriiach pa3iiokeHuo?

3apgaya 36. Kakue u3 mepeuncieHHBIX coiieil OyayT moaBepraThesi rupponmsy: a) KBr,
06)KNO3 B)Na,S. Hanummre ypaBHEHUS.

3agaya 37. Cpenu nOpeIOKEHHBIX  (OPMYN  BELIECTB,  pACIOJIOXKEHHBIX B
MIPOHYMEPOBAHHBIX suelikax, BbiOepuTe opmynbl: A) kucior comu; b) kucinorHoro okcuaa; B)
JIETY4ero BOJOPOJHOTO COSAMHEHUSI.

CuCI;+ KOH — Cu(OH), + KCI, paccraBbTe

1 Z 3
Cro, NaH CrO,Cl,
4 S5 6
NH,CI NH, Eo
7 8 S
K[AI(OH),] HIO, Ca(H,PO,),

3agauya 38. Cpenu npeioKeHHBIX GOPMYI M Ha3BaHUI BEILIECTB, PACIOIIOKEHHBIX B
IPOHYMEPOBAHHBIX SUEHKax, BbIOepUTEe POPMYITy UM HAa3BaHUE, COOTBETCTBYOIIEE: A)
pacTBOPUMOMY OCHOBaHUIO, b) kucnoit conu, B) HeconeoOpa3zyromeMy OKCHy.

1 2 3
Ca(HS), (NH,),CO, H,BO,
4 THAPOKCHA 8 3
CH, co
JHTHA
7 8 9
Cr(OH), Mg,N, ZnO

3agaya 39. CocTaBuTh ypaBHEHUs peakUuidl IpHU
npespanieHus: Ca—CaO—Ca(OH),; —Ca(NO3),
3agaya 40. CocTaBuTh ypaBHEHHUS pEakUUi INPU NOMOLIM KOTOPBIX MOKHO OCYILECTBUTH
npespanierus: Na,O— NaOH —Cu(OH),—Cu(SO,)
3agaua 41. B 1Byx mnpoOupkax HaxXOASATCS PAcTBOPBI THUIPOKCHIIOB KalHus W KalbIIHs.
Hanummure ypaBHeHus peakiuii, pu MOoMOIM KOTOPBIX MOYXHO Pa3jIMuUTh 3TU PacTBOPBHI.
3agaua 42.B nByx mnpoOupKax HaTUTBl PAcTBOPBl CEPHON KHUCIOTHI U Cylbdara HATpHsL
[Tpennoxute 1Ba ciocoba Mpu MOMOIIY KOTOPBIX MOXHO PA3JIMYUTh 3TU PACTBOPBI.
3anaua 43. [logdepuTe K TeKCTY NPABUJIbHBIM TEPMHH OINpeae/IeHUs MOHATHSA:
a).- BEIIECTBA, OJINHAKOBBIE 110 COCTaBY, HO Pa3HbIE 110 CTPOCHHUIO.
0) .- 3TO psIl COEMHEHUH, CXOIHBIX MO CBOEMY CTPOEHHMIO M XMMHYECKHUM CBOICTBaM,
KOTOpBIE OTIMYAIOTCS APYr OT Jpyra Mo COCTaBy MOJIEKYJ Ha OJHY WM HECKOJBKO
rpynn CH2.
B) - 3TO U30MEPHI, OTIINYAIOIINECS MTOPSIKOM COCTUHEHHS aTOMOB.
I.. IPEJICTABISET COOON COBOKYITHOCTh HECUCTEMATHUECKUX UCTOPUUECKHU CIIOKUBIIMXCS
Ha3BAHUU OPraHUYECKUX COCTUHECHUM.
I)..- 9TO SIBJICHHE CYIIECTBOBAHHUS BEIIECTB, UMEIOLINX OJUHAKOBBIM KaueCTBEHHBIH U
KOJIMUECTBEHHBIN COCTaB, HO Pa3IM4YHOE CTPOCHUE U pa3HbIE CBOWCTBA.
3agaua 44. Hannmure cTpyKTypHbIe GOPMYJIbI COCIMHEHUH 110 HX HA3BAHUSIM:
a) 2,5-TMMeTHITeKCeH-3;
0) 2-MOHOMETHUI-3,5-TUIPONUITHOHAH;
B) 2,5 - IUMeTHI - 3-HUTPOTEKCaH;
T) 2,3-AUXJIOPTeKCaHOBasi KUCIIOTa;
n) 2 - aMuHOOYyTaH.

IIOMOIIIN KOTOPBIX MOKHO OCYHICCTBUTH



3anaua 45. 3anoanurte TadauILy

M3omepus 3omepust 30Mmepus

MexkiiaccoBas .
Bemectso  [['omoisior [yriepogHoro BoMEDIS [OJIOXKEHUA  |(pYHKIIMOHAIBHOM
CKesleTa p KPaTHOM CBSA3HU[PYILIIBI

TTenTan

[excen-2

byranon-1

3amauya 45. Kak pa3nuuuTh KpaxMallbHbIN KielcTep u mniepun? Hanumure ypaBHeHUS peakiuii?
3agaya 46. Kak onbpITHBIM ITyTEM pa3InuUTh caxapo3y U Ioko3y? Hanumure ypaBHEHUS
peaKIui.

3agaua 47. CocTaBUTh YpaBHEHMsI peakluil IPU NOMOIIM KOTOPBIX MOKHO OCYILLECTBUTh
MpEeBpalleHHs: MeTaH— aleTHIIeH— dTaHallb —3TaHOo]I —0pOMAITaH —)3TUJIEH —3TaHOJI—
STaHab.

3agauya 48. OcyliecTBUTH MPEBpAILIEHUs: alleTaT Kallusi — 3TaH — X — 3TaHOJ — JUITUIIOBBII
a¢up. Haszpare BemecTBo X.

3anauya49. CkopocTh XMMHYECKOW peakiu Npu 20°C paBHa 1 Monb/1 . Beruncnoure ckopocTh
ATOM peakiuu Mpu 60°C, eciu TeMIIepaTypHbIH K03 PUICHT paBeH 3.

3agauya 50. Kak Haj0 U3MEHUTH KOHIIEHTPAIIUU BEIIECTB, AaBJIICHUE U TEMIIEPATypy TOMOT€HHOM
cucteMbl PCls«> PCI3+Cl; -129 xJIx.

3agaua 51.Bo MHOrue COBpPEMEHHBIE CTUPAJIbHBIE MOPOLIKUA J00aBIAIOT OE3BOJHBIN Cynb(ar
HaTpUsl Il COXPAHEHHUS CHIMY4YeCTH 3a CYET KaKoro Ipolecca 3Ta COJIb MPEAOTBpAIIAET
CIEKUBAEMOCTbH IMOPOIIKOB?

3agauya 52.Uto0bI ceMeHa ¢/X KYJIbTYpP XOPOIIO COXPAHSUIMUCh OHH JIOJDKHBI HMETh BIIAXKHOCTH HE
6onee 15 %. BolcymuTh ceMeHa He Bcerja MpOCTO, TaK KaK HAarpeBaHHE MPHUBOIUT K MOTEpe
BcxokecTH. [lo3TOMYy MNPUMEHSIIOT XMMHYECKYIO CYIIKY: CMEIIMBAIOT CeMeHa C Oe3BOAHBIM
cynbhaTroM HaTpus. JTa COJb JIETKO 00pa3yeT O4YeHb MPOYHBIA KPHCTAJUIOTUIAPAT, TIOSTOMY MPHU
CMEUIMBAHUM €€ C BJIAXKHBIMA CEMEHAaMH OHa OTHHUMAeT OT HHMX BOAY M CBS3BIBAET €€ B
kpuctaymoruapat NapSO410H,0. Paccuwraiite, CKONBKO HYXHO cyinbdara HaTpus is
BbICyIIMBaHUs 10 Kr ceMsH, UMEIOIINX BIaXHOCTb 25%, 0 KOHAUIIMOHHOM BiaxkHOCTU 15%



