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PEBYJIbTaTbI OCBOEHIA Y‘IEGHOﬁ OUCIIMITJIMHBI, IIOJIEIKAIINE ITPOBEPKE

JINYHOCTHBIE PE3VJIbTATbI

1. 'paxkmaHCKOro BOCIIUTaHMS:

OCO3HaHMSI OOYYAIOIIMMMCSI CBOMX KOHCTUTYLMOHHBIX IIpaB M OOSI3aHHOCTENM, YBa’KeHUsI K 3aKOHY U
TIPaBOTIOPSIIKY;

MIpeACTaBJIEHNsI O COLMAIbHbIX HOPMaX U MPaBMUJIax MEKIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTVBE;

TOTOBHOCTY K COBMECTHOM TBOPUYECKOM IeSITeTbHOCTHM TP CO3MaHMM YUEOHBIX ITPOEKTOB, PEIIeHN YIeOHbIX
1 TTIO3HABaTeJIbHBIX 3a/1a4, BHIMIOJIHEHUM XMMUYECKUX IKCIIEPYMEHTOB;

CIIOCOGHOCTY TOHMMATh M MPUHMMATh MOTMBbBI, HAMEPEHMS, JIOTMKY M apryMEHTbI APYTUX IpPU aHajIu3e
Pas/IMYHbIX BUIOB YUEOHOM IesITeJIbHOCTH;

2. ITaTpyoTHYECKOro BOCIIUTAHU:

IIEHHOCTHOT'O OTHOIIIEHMS K MICTOPUYECKOMY M HayYHOMY HaCJIeAMI0 OTeUeCTBEHHOM XUMUM;

yYBasKeHMs K IPOIeCCY TBOPUECTBA B 00JIACTM TEOPUM U IPAKTUUECKOTO MTPUMEHEHNMsT XMMIUM, OCO3HAHMS TOTO,
YTO JOCTVOKEHMS HayKM eCTb pe3yJsbTaT AJIUTEIbHbIX HaOIIOOeHIi, KPOIIOTIMUBBIX SKCIIePUMEHTaTIbHbIX
MIOVICKOB, ITOCTOSTHHOT'O TPY/la YYEHBIX U MIPAKTUKOB;

MHTepeca U MO3HaBaTeJIbHbIX MOTMBOB B IOJIYUYEHUM U MOCTAEAYIOIIEeM aHa/iu3e MHpOopMalyu O rmepegoBbix
JOCTVKEHUSIX COBPEMEHHOM OTEUEeCTBEHHO XUMUM;

3. lyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO TIOBEIEHMS,;

CITOCOOHOCTY OLIEHMBATb CUTYAllViM, CBSI3aHHbIE C XMMMUUYECKMMM SIBJIEHUSIMM, M TIPMHMMAThb OCO3HAHHbIE
pellleHNs, OpMEHTUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMbI M IIEHHOCTH;

TOTOBHOCTM OILIEHMBaThb CBOE IIOBEIEeHMe U IIOCTYIKM CBOMX TOBApMILEN C IO3UIMI HPABCTBEHHBIX U
MIPaBOBBIX HOPM ¥ OCO-3HaHMeE MOC/IEICTBUI STUX MOCTYIIKOB,

4, ©opMUPOBaHMS KYJIbTYPBI 30,0POBbS:

MMOHMMaHMUsI 1IeHHOCTeM 300pOBOro 1 6esomacHOro obpasa >KM3HM, HEeOOXOOMMOCTU OTBETCTBEHHOI'O
OTHOIIEHMS K COOCTBEHHOMY (PM3MUYECKOMY U IICUXUUYECKOMY 3I0POBBIO;

cobutroeHust paBuyI 6e30MacHOTo oOpalleHus C BellleCTBaMM B ObITY, TOBCEAHEBHON KU3HU U B TPYIOBOM
JeSITeJIbHOCTH;

MOHMMAaHMS IEHHOCTY MPaBUI MHAVBUAYATIBHOTO M KOJJIEKTMBHOTO 6€30I1acHOrO MOBENEHMST B CUTYalMsIX,
YI'POKAIOIINX 3MOPOBBIO M KU3HU JIIOJEl; OCO3HAHMS TOCAeNCTBUI Y HEIPUSITUS BPEeIHbIX MPUBBIUEK
(yroTpebieHust aJIKoroJisi, HApKOTUKOB, KypeHus);

5. TpymoBoro BociMTaHms:

KOMMYHMKATUBHOM KOMITETEHTHOCTY B YU€OHO-MCCIeN0BATE/IbCKOM IeSITeJTbHOCTH, OOIIIECTBEHHO ITOJIE3HO,
TBOPYECKON U APYIUX BUIAX AESTeIbHOCTH;

YCTaHOBKM Ha aKTMBHOE yuYacCTue B pelleHMM MPaKTUUECKMX 3aau COIMaIbHO HallpaBJIeHHOCTH (B paMKax
CBOETO KJI1acca, IITKOJIbI);

MHTepeca K MPaKTUUYeCKOMY M3yUeHMIO Mpodeccuii pasIMuyHOro pojia, B TOM YMC/Ie Ha OCHOBE MPUMEHEeHNs
MIpeAMEeTHbIX 3HaHUI 10 XUMUN;

yBaskeHMs K TPYAY, JIOISIM TPYIa M pe3ysbTaTaM TPYI0BON AesTeIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBUAYAJIbHOU TpaeKTOpuu obpasoBaHusi, Oymyiien mnpodeccun u
peanusalyi COOCTBEHHBIX SKM3HEHHBIX IIJIAHOB C YUYETOM JIMYHOCTHBIX MHTEpPECOB, CIIOCOGHOCTEN K
XUMWUM, UHTEPECOB U MOTPEOHOCTEN 0OIIIECTBa;

6. DKO0JIOrMYeCcKOro BOCIIMTAHUS:

9KOJIOTMYECKM 11eJIeCOOOPA3HOro OTHOIIEHMST K IIPUPOe, KaK MUCTOUHMKY CYIIIeCTBOBAHMS SKMU3HM Ha 3eMJie;

MOHMMAaHMsSI TJI06AJIbHOTO XapaKTepa 3KOJIOTMYEeCKMX IMpobJieM, BIAMSHUS SKOHOMMYECKMX IIPOLIeCCOB Ha
COCTOSIHME MPUPOIHONM U COLMAIBHOM CPeJibl;

OCO3HaHMSI HEOOXOIMMOCTM MCITOJIb30BaHMsI JOCTVKEHUI XVUMUM JIJISI PeIlieHuss BOIIPOCOB pallyIOHAJIbHOTO
MIPUPOIOIOJIb30BaHMS;



aKTUMBHOT'O HENpUSTUSI [eNCTBUIL, TPUHOCIIIMX Bpel OKPYKaloIeld IPUPONHON cpene, YMeHUS
MIPOTHO3MPOBATh HEOIATONPUSITHbIE 3SKOJIOTMYECKME IIOCAeNCTBUSI MPEeNNpPUHMMAeMbIX OeCTBUN U
MpeJoTBPalllaTh UX;

HaJIMUMS Pa3sBUTOTO SKOJIOTMUYECKOTO MBbIIIJIEHMSI, 3KOJOTUYECKOV KYJIbTYpPbl, OIbITA IeSITeIbHOCTU
9KOJIOTMYECKOM  HAaNpaBJIEeHHOCTM, yMEHMsS  pPYKOBOJACTBOBAaTbCSI MMM B  IIO3HABATEIbHOM,
KOMMYHMKATUBHOM U COIMAILHONM ITPaKTUKe, CIOCOOHOCTY 1 YMEHMSI aKTMBHO ITPOTUBOCTOSITh UIE0IOTUA
xeMmodoouu;

7. lleHHOCTM HayYHOTO ITO3HAHMS:

c(hOpMMPOBAHHOCTY MMUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPasBUTUSI HAYKU U
OOIIIeCTBEHHON TTPaKTUKH;

MTOHMMAaHMSI CIelMMUKM XMMUM KaK HayKM, OCO3HAHMS €€ posy B GOpMMPOBAHMM PAIIOHATBHOTO HAyUYHOT'O
MBIIIJIEHNSI, CO3TAaHMUM LIEJIOCTHOTO IIPeACTaB/IeHUsI 00 OKPY’KalollleM MUpe KaK O eIMHCTBE MPUPOIbI U
YyeJIoBeKa, B MO3HAHUM IPUPOIHBIX 3aKOHOMEPHOCTEN U pelLIeHuM IpobJieM COXPaHEHUS MPUPOTHOrO
paBHOBeCHS;

YOEKIEHHOCTM B OCOOOV 3HAYMMOCTU XUMMUMU JJISI COBPEMEHHOM IMBWIM3ALMU: B €€ T'yMaHUCTUYECKOMU
HaMpaBJeHHOCTM M B@XHOM POJIM B CO3TAaHMM HOBOM 06asbl MaTepUaJbHOM KYJbTYpPbI, peLIeHUN
rJ7100aJIbHBIX MIPOOJIEM YCTOMYMBOTO Pa3BUTHSI YE€JIOBEUECTBA — ChIPbEBOI, SHEPTETUYECKOM, UIIIEBOM U
9KOJIOTMYECKOV 6e30MacHOCTM, B PasBUTUM MeOMIMHBI, OOecreuyeHuy YCJIOBUI YCIEIIHOTO Tpyaa U
9KOJIOTMYECKY KOMMOPTHOM KU3HM KaXKIOro ujeHa ObIIecTBa;

€CTeCTBEHHO-HAayYHOM TIpPaMOTHOCTM: IIOHMMAaHMs CYIIHOCTM METOHOB TIO3HAaHMS, MCIIO/Ib3yeMbIX B
€CTeCTBEHHbBIX HayKaX, CIIOCOOHOCTM MCIIOJIb30BaTh IOJIyyaeMble 3HAHWUS IJIS1 aHaIM3a U OOBbSICHEHUS
SIBJIEHMI OKPY’KaIoIIero Mypa M TPOUCXOISIIMX B HEM M3MEHEHMI; YMeHus [ejiaTb 0OOCHOBaHHBIE
3aKJIIOYEHNSI HA OCHOBE HAy4YHbIX (DaKTOB M MMEIOIIVXCS JAaHHBIX C LIEJIbIO MOJIyYeHUs TOCTOBEPHBIX
BbIBOJIOB;

CIIOCOOHOCTYM CaMOCTOSITEJILHO MCIIOJIb30BaTh XMMMWUECKME 3HaHMUS [JIS pellieHus MpoOjeM B peabHbIX
SKM3HEHHbBIX CUTYaLMSIX;

MHTepeca K MO3HAHUIO U UCCIeA0BaTeIbCKOM 1esITe/IbHOCTH;

TOTOBHOCTM M CITOCOOHOCTY K HEIPepbIBHOMY 0OPa30BaHMIO 1 CaMOOOPa30BaHMIO, K aKTMBHOMY ITOJTYUE€HUIO
HOBBIX 3HAHMI 10 XMWY B COOTBETCTBUM C JKU3HEHHBIMM ITOTPEOHOCTIMU;

MHTepeca K 0COOEHHOCTSIM TpyZa B pas/IMUHbIX chepax MpodeCcCrOoHaTbHOM OesTeIbHOCTM.

METAITPEIMETHBIE PE3VJIbTATBI
OBnageHne yHMBEPCATbHBIMM YUEOHBIMM ITO3HABATEIBHBIMM JE€ACTBUSIMM:

1. Ba3oBbIMM JIOTMYECKMMM TEACTBUSIMMA:

CaMOCTOSITeJIbHO (JOPMYJIMPOBATh M aKTyaIM3MpPOBATh IMPOGIEMY, BCECTOPOHHE €€ pacCMaTpuUBaTh;

OTpenessiTh eI IesITeJIbHOCTM, 3aJjaBasi TapaMeTpPbl M KPUTEPUU UX JOCTUKEHMSI, COOTHOCUTD Pe3YJIbTaThl
JIesITeJIbHOCTHM C TIOCTaBJIEHHBIMU LIeJISIMU;

MCIIOIb30BaTh PV OCBOEHMM 3HAHMI IPUEMBI JIOTMUECKOI'O MbIIIIJIEHNMSI — BbIJIEISTh XapaKTepHble IPU3HAKU
MIOHSITUI ¥ YCTaHABIMBATh UX B3aMMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME MTOHITUS IJIT OOBbSICHEHNS
OTJIeJIbHBIX (DAaKTOB U SIBJICHUIA;

BbIOMpATh OCHOBAHMS M KPUTEPUM IJISI KJIacCU(PUKALMM BEIIECTB M XUMUUYECKUX peaKIIii;

YCTaHaBIMBATh TPUUMHHO-CIECTBEHHBIE CBSI3M MEXK/Y M3yUYaeMbIMU SIBJIEHUSIMU;

CTPOUTD JIOTMUYECKME pacCykaeHus (MHOYKTUBHbIE, NeTyKTUBHbIE, TI0 aHAJIOTYM), BBISIBJ/ISITD 3aKOHOMEPHOCTY
U MPOTMBOPEUNS B PACCMATPUBAEMBIX SIBJIEHUSIX, (OPMYJIMPOBATh BHIBOIbI M 3aK/TIOUEHMS;

MPUMEHSITh B TIpoOIlecce TIIO3HAHMSI, MCIOJIb3yeMble B XUMMM CUMBOJIMUECKMEe (3HAKOBbIE) MOJEH,
peobpa3oBbIBaTh MOAE/IbHbIE TMPEICTABIeHUS — XMMMUYECKMIA 3HaK (CMMBOJI) 3JIeMEHTa, XUMUUecKast
dbopmyiia, ypaBHEHME XMMUIECKON Peakuy — IIPYU PellleHny YUeOHbIX [I03HABATEIbHbIX Y TPAKTUUECKUX
3a/a4, IIPUMEHIThL Ha3BaHHble MOJEJbHbIE IIPENCTaBJCHMSI [Jig BBIABJEHMS XapaKTepHbIX IPU3HAKOB
MU3Yy4aeMbIX BEIIECTB Y XUMUUECKUX PEeaKIUiL;

2. basoBbIMM MCCIeOBaTEIbCKUMM JEeICTBUSAMM:

BJIQZIETh OCHOBAMM METOAOB HAYYHOTI'O MMO3HAHMS BEILIECTB ¥ XMMUYECKUX PEaKIIUIL;

dbopMyMpoBaTh 1AM ¥ 3aJauM  MCCAeAOBaHMs, MCIOJb30BaTh IIOCTABJIEHHbIE M CaMOCTOSITEIbHO
copmyMpoBaHHbIE BOIPOCHI B KayeCTBE€ MHCTPYMEHTA ITO3HAHMS M OCHOBBI AJjII (POPMMUPOBAHUS
TUIIOTE3bI 110 IIPOBEpKe MPaBMUIbHOCTU BbICKA3bIBAEMbIX CYXKIEHMUIA;

BJIaIeTh HaBbIKAMM CAMOCTOSIT€JIbHOTO IIJIAHMPOBAHUSI ¥ TIPOBEAEHMUS YUYEHUYECKUX ISKCIIEPUMEHTOB,
COBEPIIEHCTBOBATh yYMEHMs HAOG/II0maTh 3a XOAOM IIPOLIECCa, CaMOCTOSITEIbHO ITPOrHO3MPOBATh €ro



pe3ysbTaT, GOpMYyJIMPOBaTb OOOOIIEHMS M BBIBOAbI OTHOCUTEIBHO JOCTOBEPHOCTM Pe3YJIbTaTOB
MCCIeIOBAHMSI, COCTABJIATh OOOCHOBAHHbBIN OTYET O TIPOAETIAaHHOI paborTe;

MpMO6PETaTh OMBIT YUEHNYECKOM MCC/IeIOBATEIbCKOM Y TTPOEKTHOM JeITeIbHOCTH, ITPOSIBJISITh CIIOCOOHOCTD
M TOTOBHOCTb K CaMOCTOSITEJIbHOMY ITOMCKY METOJOB peIleHUs MPAaKTUYeCKUX 3amad, MPUMeHEHMIO
Pa3/IMYHBIX METOIOB IMO3HAHNSI;

3. Ilpuémamu paboTsl ¢ MHPOPMALMEn:

OPUMEHTUPOBATHCSI B PA3IMYHBIX MCTOUYHMKAX MHGOPMaMK (HaYYHO-TIOMYJISIPHAS JIMTEpaTypa XMMMUUECKOTO
conepykaHusl, CIIpaBOYHbIe MOCOOMs, pecypchl VHTepHeTa), aHAIM3MPOBATh MHAMOPMALMIO Pa3IMYHBIX
BUIOB U (hOPM TIpeACTaBIeHNS, KPUTUIECKM OLIEHUBATh €€ TOCTOBEPHOCTh ¥ HEITPOTVBOPEUNBOCTb;

dbopmyIMpoBaTh 3ampochl ¥ TMPUMEHSTh pasjMYHble METOAbI IpPU IOUCKEe U OTO6ope MHGOpMAINHA,
HEeOOXOIVMOM 111 BBITIOTHEHMSI YUeOHBIX 3a71au ONPeIeIEHHOTO TUIIA;

npuobGpeTaTh OIbBIT MCIOJb30BaHMSI MHODOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI WM  PasIMUHbIX
TTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMPATh ONTMMAaJIbHYIO (opMy TpencTaBieHus WHGopMauuyu (Cxembl, TrpaduKy,
JIMarpaMMbl, TaOJIUIIbI, PUCYHKU U T. I1.);

MICTIOJTb30BaTh HAYUHBINM SI3bIK B KAUECTBE CPENCTBa MpM paboTe C XMMUYECKON MHbOpMaIyen: MpUMeHSITh
MeXIMpenMeTHble (usnueckre M MaTeMaTUYECKMe) 3HAKM M CUMBOJIbI, (OpPMYJbl, abOpeBUaTyphl,
HOMEHKJIATYPY;

MCIIOJIb30BaTh ¥ MPeoOpa3oBbIBATh 3HAKOBO-CMMBOJIMYECKIME CPEICTBA HATJISIAHOCTH.

OBnageHne yHMBEPCATbHBIMY KOMMYHUKATUBHBIMM JEACTBUSIMMN:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 0OCY3KIaeMOi TEMbI B XO/Ie OMaJiora W/MJIu AVCKYCCUY, BbICKA3bIBaTh UAEN,
(bopMyIMpPOBaTh CBOM MPEIJIOKEHMSI OTHOCUTETHHO BBITTOJIHEHMS TIPEIJIOSKEHHOM 3a1auit;

BBICTYIIATh C ITPe3eHTAaIlMel Pe3y/IbTaTOB IT03HABATEIbHON eI TeTbHOCTH, TIOJTyYEeHHbIX CAMOCTOSITEIbHO MUJTU
COBMECTHO CO CBEPCTHMKAMM IIPY BBITTOJIHEHUM XMMMUYECKOTO SKCIIEPUMEHTA, MPAKTUYECKO paboThl MO
MCCJIETOBAHMIO CBOVICTB M3yYaeMbIX BEIIIECTB, pean3ayy yueOGHOro mpoeKkTa 1 GopMyIMpOBaTh BbIBOIbI
10 pe3ysibTaTaM IPOBEAEHHBIX MCCJIENOBAaHMIM ITYyTEM COIJIACOBAHMS MO3UIMI B XO[e OOCYKIEHUS U
0ob6MeHa MHEHUSIMU.

OBnageHne yHMBEPCATLHBIMM PETYJIITUBHBIMM JI€MCT-BUSIMM:

CaMOCTOSITEJIbHO IJIAHMPOBATh M OCYIIECTBJISITh CBOIO TTO3HABATEIbHYIO JIESITEIbHOCTD, OTIPEIEJIsis €€ e U
3a[1auy, KOHTPOJIMPOBAThH U [0 Mepe HEOOXOAVMMOCTY KOPPEKTMPOBATh ITPe/IjiaraeMblii aJITOPUTM 1€/ ICTBUI
TP BBITIOJIHEHMYM YUYEeOHBIX U MCC/IeOBATe/IbCKMX 3a/1au, BRIOMpPATh Hanbosiee 3hGEKTUBHBIN CITOCOO UX
pellieHusI C YYETOM IOTYUEHMST HOBbIX 3HAHMI O BEILECTBAX M XMMUYECKUX PEaKIIUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBO€ JIeSITETIbHOCTM Ha OCHOBE CaMOaHasM3a ¥ CaMOOIIEHKN.

IMPEIMETHBIE PE3VJIbTATHI

12 KJIACC

1) chopmupoBaHHOCTb TpEACTABIEHUN: O XMMMUUECKON COCTaBJISIIOINIEN eCTeCTBEHHO-HayUHOM KapTUHbI
MMpa, POJIM XMMUU B TIO3HAHWUM SIBJIEHUIA TIPUPO/IbI, B GOPMMUPOBAHNUY MBILIJIEHNS M KYJIbTYPbI JMYHOCTH,
eé (QYHKIUMOHAIBbHOIM I'PAMOTHOCTHM, HEOOXOIMMONM [IJI PeIleHNs MPAaKTUUEeCKUX 3aau ¥ 3KOJIOTUYECKU
0060CHOBAHHOT'O OTHOIIIEHNSI K CBOEMY 3[TOPOBBIO U IIPUPOTHONM Cpeie;

2) BjaJeHMe CUCTEMON XUMUUYECKMX 3HAHUM, KOTOpass BKJIIOUAET: OCHOBOIIOJIATaIOIIe ITOHSTHUS
(XMMUYEeCKMi1 3JIEMEHT, aTOM, U30TOII, S-, p-, d-3JIEKTPOHHbIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIA, MOJIb,
MOJISIpHBINT OOBEM, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATETbHOCTh, CTEleHb OKMCJIEHMUs, XMMUYecKasl CBS3b
(KOBaJIeHTHasl, IOHHAs, MeTa/UTMYecKasi, BOOOPOOHAs), KpUCTA/IIMUECKast PelIeéTKa, TUITbl XUMUUYECKUX
peakiuii, pacTBOpP, 3JIEKTPOJIATHI, HEIJEeKTPOJIUTHI, 3JIEKTPOJUTUUECKAs] OUCCOLMALNS, OKUCIIATEIb,
BOCCTaHOBUTEJIb, CKOPOCTb XMMMYECKOM Peakinu, XMMIUUEeCKOe paBHOBECHE; TEOPUM U 3aKOHBI (Teopust
37IEKTPOIMTUYECKON AMCCoIaluu, epmuoaydeckuii 3akox . 1. MeHeneeBa, 3aKOH COXpaHeHMsT MacChl
BEIIIeCTB, 3aKOH COXpaHeHMsT " rpeBparie-
HUSI SHEPruM TIpU XUMUYECKUX PeaKklMsX), 3aKOHOMEPHOCTM, CUMBOJIMYECKUN SI3bIK XUMUMU,
MMPOBO33peHYECKIe 3HAHMS, JIeXKAllyie B OCHOBE ITOHMMAaHMST IPUUMHHOCTY U CUCTEMHOCTY XMMUUYECKUX
SIBJIEHUI, (haKTOJIOTMYECKIe CBeIeHMsI O CBOMCTBAX, COCTaBe, MOJIyuyeH! ¥ 6e30I1acHOM MCII0JIb30BaHUM
BaKHEMIIMX HEOPTaHMYECKMX BEILECTB B OBITY U MPAKTUUECKON IeSITEIbHOCTY YeJIOBEKA;

3) chopMMpPOBAHHOCTb YMEHMIA BbISIB/SITb XapaKTepHble TIPU3HAKM TOHSTUM, YCTAaHABJMBATh WX
B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME TIOHSITHS TIPYU OMMCAHMUM HEOPTaHMUECKMX BellleCTB U UX
MpeBpalleHuit;

4) chopMUPOBAHHOCTb YMEHUN UCIIOIb30BaTh XMMUUYECKYIO CUMBOJIMKY IJIS1 COCTaBJIeHMs (pOpMYJT BEIeCTB



M ypaBHEHUIN XMMMUUYECKUX peakimif; cucremaruueckyio HomeHknaTypy (IUPAC) wu TpuBuasibHbie
Ha3BaHMSI OTIEbHBIX HEOPraHWMYEeCKUX BelllecTB (yrapHbli ras, YTJAEKUCIbIA ra3, aMMMak, ralieHas
U3BECTb, Heralll€éHasl U3BeCTb, MUTbeBasl CoAa, MUPUT U AP.);

5) chopMMpoBaHHOCTh YMEHMII OMPENEIATh BAJIEHTHOCTD U CTEIIeHb OKMC/IEHUST XMMUYECKMX 3JIEMEHTOB B
COeIVHEHMSIX Pa3JIMUYHOTO COCTaBa; BUJ XMMMUUYECKON CBSI3M (KOBaJIEeHTHAs, MOHHAsI, MeTauImJyecKas,
BOAOPOJAHAs) B COEAVHEHMUSX; TUIl KPUCTA/UIMUECKOM PEIIETKM KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIPHAsl, MOHHAsI, MeTa/UIMJYecKas); XapakTep Cpelbl B BOAHBIX pacTBOpax HEOPraHMYECKMUX
COeIMHEHNI;

6) chopMMPOBAHHOCTb YMEHMI YCTAaHABIMBATD ITPMHAJIEKHOCTD HEOPTaHNYECKNUX BEIIECTB 10 UX COCTaBy
K OIpeAeJIEHHOMY KJIaCcCy/TpyIie coeAyHeHn! (TIPOCThIe BEIIeCTBa — MeTaJIIbl M HEMETaJl/Ibl, OKCU/IbI,
OCHOBaHMSI, KUCJIOTbI, aM(pOTepHbIe TUIPOKCHUIbI, COJIN);

7) chopMMPOBAaHHOCTb YMEHMII PACKpbIBaThb CMbICI Iepuoandeckoro 3akoHa [. M. MeHpgeneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTEIbHYIO M ITPOTHOCTUUECKYIO DYHKIINM;

8) cdopMMupoOBaHHOCTL YMEHMI XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHME aTOMOB XMMUUYECKMX 3JIEMEHTOB
1—4 nepmnomos Ilepnommueckon cucrembl xummdeckux siemeHToB [l. V. MeHpeneeBa, MCIOJIb3Ys
MIOHSATUS «S-, P-, d-2JIEKTPOHHbIE OPOUTAIN», «IHEPreTUUECKIEe YPOBHM»; OOBSICHITh 3aKOHOMEPHOCTH
M3MEHEHMST CBOMICTB XMMMUUYECKIX 3JIEMEHTOB U X COeIMHEHMI TI0 Tlepuoaam u rpytiam [Tepuogmueckon
cucTeMbl xuMmuuecknx 3smemeHToB [l. V1. MeHzerneesa;

9) chopMMpOBAaHHOCTL YMEHMI XapaKTepu3oBaThb (OMMCHIBATh) OOIIME XUMMWYECKME CBOMCTBA
HeOpraHMyecKux BeIleCTB Pas/IMUHbIX KJIACCOB; IMOJTBEPXKIATh CYIECTBOBaHME I'eHETUYECKOM CBSI3U
MEXIYy HeOpPraHMYeCKMMM BeIeCTBaMM C ITIOMOIIbIO YPaBHEHMI COOTBETCTBYIOIIMX XUMMUYECKUX
peaxkLui;

10) chopmMupoBaHHOCTb YMEHMSI KJIaCCMGUIMPOBATh XMMMUYECKME peaklyuy IO PasIMYHbIM IPU3HAKaM
(unciy M CoCTaBy pearupylollMX BellecTB, TeIloBoMYy 3h@eKTy peakiyu, U3MEHEHMIO CTereHeun
OKMCJIEHMST 3JIEMEHTOB, OOPaTMMOCTH PeaKkLyy, YYaCTUIO KaTaau3aTopa);

11) chopmMupoBaHHOCTb YMEHMI COCTAaBJATh YpaBHEHUSI peakUMil pasJMyYHbIX TUIIOB; IIOJHbIE U
COKpaIllEHHbIE YpaBHEHMS peaKluii MOHHOTO OOMeHa, YUMThIBAsI YCIOBMS, TIPU KOTOPBIX 3TU PeaKLyuyn
UIYT 1O KOHIA;

12) copmupoBaHHOCTb YMEHMI ITPOBOAUTD PEAKIVM, TTOATBEPKAAIOIINE KaueCTBEHHbIV COCTAB Pa3INYHbIX
HeOpraHMYeCcKuX BeIeCTB; paclio3HaBaTh OIMbBITHbIM IMYTEM MOHOB, IPUCYTCTBYIOIIME B BOJHbBIX
pacTBOpax HEOPraHMYECKNUX BEIECTB;

13) chopmMupoBaHHOCTb YMEHMI PACKPbIBATh CYIIHOCTb OKMUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX peaKIluii
MOCPEICTBOM COCTaBJIEHMS 3JIEKTPOHHOTO OajiaHca 3TUX peaKlinii;

14) chopmMupoBaHHOCTb YMEHMI OOBSICHITH 3aBUCUMOCTb CKOPOCTM XMMMUYECKOM PeaklMy OT Pa3IUYHbIX
(hakTOpOB; XapakTep CMEIIEeHNUSI XMMUYECKOTO PAaBHOBECUSI B 3aBMCUMMOCTY OT BHEIITHErO BO3ENCTBUS
(mpuniun Jle latenne);

15) chopMUpPOBAaHHOCTb YMEHUI XapaKTepu3OBaTb XMMMUECKME IIPOIIeCChl, JieXKalllieé B OCHOBE
TIPOMBIIIJIEHHOTO TIOJTyUeHMsI CEpHOM KMUCJIOTbI, aMMMaKa, a Takke c(popMUpPOBaHHOCTb MTpeACTaBIeHUN
00 OOIIMX HAYYHBIX MPUHITUIIAX U SKOJOTMYECKMX MTPOBIeMax XMMUYECKOTO TTPOU3BO/ICTBA;

16) chopmMupoBaHHOCTb YMEHUI MPOBOAUTH BBIUMCIEHMSI C MCIOJIb30BAaHMEM IOHSATUSI «MaccoBasi OIS
BEIIeCTBA B PacTBOpPe», OOBEMHBIX OTHOIIIEHUI I'a30B MPU XMMUUYECKUX PeaKIIMsIX, MacChl BEIeCTBa MU
06bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BeIeCTBa, Macce WM OOBbEMY OJHOTO U3 YYaCTBYIOIIMX B
peakiMu BellecTB, TeIIoBOro 3ddekTa peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMS MacCChl BeILeCTB,
TpeBpallleHNsT ¥ COXPaHEeHUs SHEPTUM;

17) chopmMupoBaHHOCTb YMEHUI COOIIOATh MPaBMIa MOIb30BaHMS XMMUYECKOI MTOCYI0M U JJTabopaTOPHbIM
obopynoBaHMeM, a TaKKe IMpaBuja ObpallleHus C BellleCTBaMM B COOTBETCTBUM C MHCTPYKUMSIMU T10
BBITIOJTHEHNIO JTAOOPATOPHBIX XMMUUYECKUX OIbITOB;

18) chopmMupoBaHHOCTb YMEHMI TUIAHMPOBATb M BBITIOJHSITD XUMMUUECKUI SKCIEepMMeHT (pasioskeHue
MepoKCHAa BOAOPOAA B TPUCYTCTBMM KaTaamsaTopa, OIpeneseHne Cpelbl pPacTBOPOB BeIIECTB C
MTOMOIIbI0 YHUBEPCAJbHOI'O MHAMKATOPA, BIAMSIHME Pa3IMUHBbIX (AKTOPOB HA CKOPOCTb XUMMUUECKON
peaxIm, peakiuy MIOHHOTO 0OMeHa, KaueCTBEHHbIe peakIuy Ha CybdaT-, KapOooHaT- U XJIOPU/I-aHVOHBI,
Ha KaTMOH aMMOHMS; pellleHue 3KCIepMMeHTaIbHbIX 3a7au Mo TeMam «MeTtamabl» u «Hemerannbi») B
COOTBETCTBUM C IMpaBUIaMM TeXHUKM Oe30MacHOCTM Mpy obpallleHny C BellleCTBaMiu U JIabopaTOPHbIM
000pyIOBaHMEM, MPEACTABISITh Pe3yJIbTaThl XMMUUYECKOTO 3KCIepUMMeHTa B opMe 3ammcy YpaBHEHUN
COOTBETCTBYIOIIMX pPeakuuit ¥ GopMyIMpoBaTh BbIBOMbI HA OCHOBE 3TUX Pe3yJIbTaTOB;



19) chopmMupoBaHHOCTb YMEHMI KPUTUUECKY aHAIM3UPOBATh XUMUUYECKYIO MH(OpMaIio, TOJTyuyaeMylo U3
pasHbix ucrounnkoB (CMMU, UurepHeT u np.);

20) chopMmupoBaHHOCTb YMEHMI COOJIIOAATD MpaBuIa 9KOJIOTMUECKY 11e/1eCO00pa3HOro MOBeAeHNS B ObITY U
TPYIOOBOM [ESITEJIbHOCTM B IEISX COXPAHEHMSI CBOETO 3[0POBbSI M OKPY’KAIOLIEN MPUPOTHON Cpembl;
OCO3HABAaTb OMACHOCTb BO3AEMCTBMSI Ha XKMBbIE OPraHM3Mbl OMpPeIeIEHHBbIX BEIeCTB, MOHMMAsT CMbICT
nokasatesst [1[IK, moscHITh Ha mpuMepax CIOCOObI YMEHbBIIEHUSI UM TPeJOTBPAIleHNs] UX BPEAHOTO
BO3[IENMCTBUSI HA OPTaHM3M UYeJIOBEKa;

21) nns oOGydYalomMXCs C OTpaHMYEHHBIMM BO3MOSKHOCTSIMM 3[OPOBBS: yYMEHME MPUMEHSITh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHMS BEIIECTB Y XMMUUYECKUX SIBJIEHUIA;

22) Ons CIenbIX U CIabOBUIAIIMX OOYYAIOIIMXCS: YMEHME MCIIOIb30BaTh pelbeHO TOYEUHYIO CUCTEMY
ob6o3Hauenni JI. bpanist ajist 3anmucy xummueckmux hopmyil.

Heabp padoThl: KOHTPOIb M OLEHKAa 00pa30BAaTEIBbHBIX IOCTIKEHHH OOYYAIOIIMXCS, OCBAMBAIOIINX IPOrPaMMYy
yueOHoro npeamera XUMUA

®opma npoBeeHus: THarHOCTHYECKas paboTa

Coaep:xanue padoThbI:

1. InarHoctrdeckas padoTta cocTouT u3 12 3amaHuii.

3ananus 1-10 Ha BEIOOD U COMOCTaBIICHHE BEPHBIX OTBETOB (0a30BBIN YpoBeHb). 3ananus 11— Ha ypaBHEHHUs peakLuii
Y MX THUIHI (TIOBBIIIEHHBIN YPOBEHB). 3aIaHuUs Ha pemeHus 3a1ad — 12 (BBICOKUH YPOBEHB).

2. Ha Bemonaenune pabotst orBoanutcs 40 MUHYT.

3. O0mumii MakcHMallbHBIN OallT 3a BEIMIOJTHEHUE TecTa — 44 OanoB.

Onenka «2» craBuTcs 3a padboTy, Habpasuyto Menee 20 6amioB, 0 6amioB — «1» (0%)-He npUCTynan K BbIITOJIHEHHUIO
3a1aHUsl.

Kpurepun onennBanus pabotsr: UToro: 44 6asios:

40-44 6ann0B- «5»

31-39 6annoB- «4»

20-30 6annoB- «3»

1- 19 6annoB - «2»

0 6amnoB - «1»

HToroBbiit 3aUeT 0 XUMHUK
12 ximacc

bazoBplii ypOBEHb 3HAHMIL:

1. (56) YcTraHOBM COOTBETCTBUE:

OITPEEJIEHUSA TUITBI XUMUYECKUX PEAKIINI
A) aToMbI ITPOCTOTO BellleCcTBa 3aMelllaloT aTOMbI OTHOTO U3 1) sHpoTepmuyeckass peakuusi
3JIEMEHTOB B CJIO)KHOM BeIIeCTBe 2) roMOreHHasl peakuust
bB) u3 ogHOTO C/1I0’KHOTO BelllecTBa 00pa3yeTCsi HECKOIbKO 3) obpaTuMast peakiiusi
60J1€€ TTPOCTHIX 4) OKUCIUTETBHO-BOCCTAHOBUTEIbHAS
B) peakiius, nporekaroiiiasi C OTJIOIIEHMEM SHEPTUN peakiusi (OBP)
') peakius, mpy KOTOPOM MCXOMHBIE BEIIECTBA U TTPOLYKThI 5) peakuus 3amereHust
peaxinu HaXOAsTCS B OMHOM arperaTHOM COCTOSIHUM: 6) peakiius pasaoKeHUs
Il) peakuysi, KOTOpasi MPOTEKAET B JAHHBIX YCJIOBUSIX 7) He OKUCIUTETbHO-BOCCTaHOBUTEIbHAS
OIHOBPEMEHHO B JIBYX IMPOTMUBOTIOJIOKHBIX HAITPaBIEHMUSIX peakiusi (He OBP)
E) peakuym, nayiiye c M3MeHEHMEM CTETIEHV OKUCIEHUS 8) HeoOpaTMMasi peakuust

9) sk3oTepMuyecKas

2. (26) Peaxkiyis, mpy KOTOPOM 13 OJHOTO CJIOKHOT'O BelllecTBa 00pa3yeTcsi HECKOIbKO 60Jiee TPOCThIX
Ha3bIBAaeTCS peakiyen

3. (46) Bpibepu HECKOJIBKO OTBETOB, XapaKTEPU3YIOIINX XMMUYECKYIO PEaKIINIO:
Ba + 2H20 = Ba(OH)2 + H2 + Q

A) 3amerieHne E) obmen

b) sumorepmnueckas JK) HeobpaTtumast

B) OBP 3) pasJiosKeHme



') o6bpaTumas N) sx3oTepmuueckast
) coenqunenne K) ne OBP

4. (36) [IpoctaBb KOI(POULMEHTHI B CAEAYIOLINX CXEMax pPeaKIyit:

Al + Oz — AlZOs3

CaO + HCIl — CaCl; + H20O

Mg + H2SO4 — MgSO4 + Ha

VKaskM OKUCIIUTENTb I BOCCTAHOBUTEJIb B YPABHEHMSIX OKUCIUTETbHO-BOCCTAHOBUTEIbHBIX PEaKIIVIA.

5. (56) SBnsgercs nu gaHHas peakiys OKUCIATEIbHO-BOCCTaHOBUTENbHON 2Mg + Oy — 2MgO™?
Ilokasku CBOM OTBET.

6. (26) CrmocoGHOCTb XMMUYECKMX JIEMEHTOB CYIIIECTBOBATh B BUIE HECKOJIBKMX MTPOCTBIX BEIIECTB
Ha3bIBAETCS

7. (36) Bbibepy HECKOJIBKO OTBETOB. AJUIOTPOITHBIMM BUIOM3MEHEHUSIMMA SIBJISTFOTCST:
A) cepa 6pIBaeT poMOMUeCcKasi, MOHOKJIMHHAS, IJIAaCTUYECKast

b) xaymit 1 HaTpui

B) kucnopog, cymiectByeT B BuIe KMCIOPOLa M 030HA

I') pacTBOp J10ma U pacTBOp 6HPOMa

Il) oyioBO GBIBAET cepoe u Gemoe

8. (46) CocTaBb MOJIEKYJISIpHbIE YPAaBHEHMST PEaKIMiA COOTBETCTBYIOIIME COKPAIIIEHHBIM MOHHbBIM:
A) NH*" + OH = NH31 + H20
B) AI** + 30H = AI(OH)3]|

9. (26) Cpena pacTtBopa KapboHaTa Kaynst

10. (26) Ykasku BepHbIe YTBEPKIEHNS:
A) Peakiyy, mpoTeKaroIlye C y4acTieM KaTaau3aTopa, Ha3bIBalOTCS KaTaIUTUUECKUMMU.
B) [Tpu ruaposnse mponucXoasaT OKMUCIUTETbHO-BOCCTAHOBUTE/IbHbBIE PeaKIMi Ha 3JIEKTPOHaX Mpu
MIPOXOSKIEHNUM 3JIEKTPUUECKOr0 TOKA Uepe3 pacilyiaB MJIM PacTBOP 3JIEKTPOJIUTA.
B) DnekTponms - 3TO peakuyy 0OMEHHOTO B3aMMOIEICTBIMS BEIleCTBa C BOIOM, IPUBOMSIINE K UX
PasJIOKEHMUIO.

TloBbIiIIeHHBIIT YPOBEHD 3HAHMIL.

11. (66) Hanuim ypaBHeHMs peakiinii, C TOMOIIbIO KOTOPBIX MOSKHO OCYIIIECTBUTh CJIEAYIOIIe
TIpeBpallieHN s :
CaC2 — C2H2 — C6H6 — C6H5NO2

BbIcOKHIT YPOBEHD 3HAHMUIL:

12. (66) KakoBa macca yrJist, KOTOPbI/i HEOOXOAUMO CKeub 11Jis nmosrydeHus 201 kK TerioTsl, B
COOTBETCTBUM C TEPMOXMMUYECKMM YpPaBHEHMEM:

C+ 02 =C02 + 402 x[Ix

OTaJIOHbI OTBETOB:
WTOroBbI KOHTPOJIb 3HAHUIA
Xumus, 12 xiacc

1. A5, b6, B1,I'2, [13, E4
2. pas3IoKeHust

3.ABXU

4.



4A] + 302 — 2A1203

CaO + 2HCI — CaCl2 + H20

Mg + H2S04 — MgS04 + H2

5.2Mg% + 0% — 2Mg*20?

6. aJJIOTPOIIHBIMY BUIOU3MEHEHUSIMU

7. ABJI

8.

A) NH4ClI + NaOH = NaCl + NH3 1 + H20
b) AICI3 + 3KOH + AlI(OH)3|+ 3KCl

9. 1res0uHas

10. A

11. CaC2 — C2H2 — C6H6 — C6HS5NO2
1) CaC2+2H20 = Ca(OH)2+C2H2

2) 3C2H2 — C6H6

3) C6H6 + HNO3 — C6H5NO2 +H20

12. 6T

Uroro: 44 6anna:
40-44 6amnoB- «5»
31-39 6amnoB- «4»
20-30 6ay1oB- «3»
1- 19 6anioB - «2»
0 6a1oB - «1»



