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IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JAUYHOCTHBIE PE3YJbBTATbBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0O0IIero o00pa3oBaHUs
JIOCTUTAIOTCS B XOJI¢ OOYUCHUSI XUMHUU B €MHCTBE y4eOHOW M BOCITUTATEIBHOM IEATEILHOCTH B
COOTBETCTBUU C  TPAJUIMOHHBIMH  POCCHMCKUMHU  COLIMOKYIBTYPHBIMH W  JYXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, NMPUHSATHIMU B OOIIECTBE MPABUIIAMH M HOPMAaMHU TOBEICHUS U
CIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHHMSI, CAMOPA3BUTHUS M COIIMATH3AIMU 00yIarOIIIUXCS.

JIMYHOCTHBIC PE3yJAbTaThl OTPAXKAKT T'OTOBHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH M PACIIUPEHHUE OTbITA JCSITEIBHOCTH Ha e
OCHOBE, B TOM YKCJIE B YACTH:

1)naTpHOTHYECKOT0 BOCIMTAHUSI:

IIEHHOCTHOTO OTHOIIIEHUSI K OTCYECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICIMI0, TIOHUMAaHMs 3HAYCHHUS XMMHYECKOW HAyKd B JKH3HM COBPEMEHHOTO OOIIECTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOUW MH(OPMAILKCH O MEPEIOBBIX JOCTHIKEHHUSIX U OTKPBITUSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTpOMCTBE
MUpa 1 00IEeCTBa,

2)rpaskIaHCKoOro BOCTUTAHUA:

MPEJICTAaBICHHUSI O COLMAJIbHBIX HOPMax W MpaBWIaX MEKIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B 00IIIECTBEHHO MOJIC3HOM,
y4eOHO-HMCCIIEIOBATEIILCKON, TBOPYECKOW M JAPYIMX BHUIAX JCATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JICATEIbHOCTH TIPU BBIMIOJIHEHUH YUeOHBIX, TTO3HABATEIIBHBIX 33134,
BBITIOJITHEHUM XMUMHYECKHX SKCICPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAHHUIO U B3aWMOIIOMOIIM B TPOIECCE ITOW y4eOHOM NEesATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEICHHE W TIOCTYIKH CBOMX TOBApHINEH C TMO3UIMH HPABCTBEHHBIX U
MPAaBOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBHI MOCTYIIKOB;

3)eHHOCTH HAYYHOT 0 MO3HAHUSL:

MHUPOBO33PCHUYCCKHE  MPEACTABICHUS O  BEHIECTBE U  XHMHUYECKOH  peaKIuH,
COOTBETCTBYIOIIIME COBPEMECHHOMY YPOBHIO Pa3BHTHSI HAYKH M COCTABISIOLIME OCHOBY JIJISt
MOHMMAaHUsl  CYIIHOCTH HAay4yHOW KapTUHBI MHUpa, MPEICTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI HMPUPOIbI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOJIHOU CPEoH, O POJIH
XMMUU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAIPABJICHHBIC HA IOJyYCHHE HOBBIX 3HAHUU IO XUMHH,
HEOOXOMUMBIC Ui OOBSCHEHHsS] HAOJI0JJaeMbIX IPOIECCOB U SIBICHHI, MO3HABATEIbHOM,
WHGPOPMAIIMOHHON M YUTATEIBLCKOW KYJIBTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JIUTEPATYpOU, JOCTYIMHBIMU TEXHHUUECKUMH CpPEACTBAMU
WHGOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHMIO M TIO3HAHWIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, MPOSKTHONW M UCCICIOBATEIBCKOW JEATEIILHOCTH, K OCO3HAHHOMY BBIOOPY
HANPAaBJICHHOCTH M YPOBHS O0YUCHUS B TaIbHEUIIIEM,;

4)(popMupoBaHUs KyJbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKU Ha 3J0pPOBBI 00pa3 JKW3HU, OCO3HAHHME IOCICACTBUNA W HEMPHUATHE BPEIHBIX
npuBbIueKk (YIMOTPEOJICHUST ANKOTOJIs, HAPKOTHKOB, KYPEHHs), HEOOXOIMMOCTH COOJIOACHHS



npaBua 0€30MacHOCTH TMPH OOpallleHUH C XUMHYECKHMMM BeleCTBaMU B OBITY U peajbHOU
KH3HU,

5)Tpya0BOro BoCIMTAHMSA:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil 1 Tpyaa pa3IMyHoOro poja, yBaKeHHE K
TPyLy M pe3ylbTaTaM TpPYAOBOH JAEATENIbHOCTH, B TOM 4HCJIE€ HAa OCHOBE IPHUMEHEHHS
NpPEeIMETHBIX 3HAaHUN 1O XWMHUHM, OCO3HAHHBIA BHIOOP HWHAMBHUIYAIBHOH TpPacKTOPHH
IPOAOIDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHUMHH,
OOIIeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHeumHoW MpodecCHOHATbHON JesTeNbHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHH, TOTOBHOCTD aIalTUPOBAThCS B MPO(ECcCHOHATBHOM cpee;

6)3K0J10rH4eCKOro BOCIIMTAHNS

HKOJIOTHYECKHU IIeJIeco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHMKY KU3HU Ha 3emile,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHUMAHUE LIEHHOCTH 3J0POBOTO M OE30MacHOr0 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U MCHUXUYECKOMY 3/10POBBIO,
0CO3HAHME LIEHHOCTHU COOIIO/ICHHS MpaBuil 0€30TaCHOTO MOBEACHUS MPHU paboTe C BEIeCTBAMH,
a TaKKe B CUTYaIUsX, YIPOXKAIOUINX 370POBBIO U KU3HU JIIOJEH;

CHOCOOHOCTH TPUMEHSTh 3HAHMS, MOJy4aeMble NMPU H3YYCHUHM XUMHHM, JUIS PEIICHUS
3aj1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJIHON Cpeoi, Il MOBBIIIEHUS YPOBHS SKOJIOTHUECKOM
KYJIBTYpbl, OCO3HAHUS IJ100AJBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOIeM U MyTel MX pelieHus
MIOCPE/ICTBOM METOJIOB XMMHUH, 3KOJOTMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
M03HABaTEIbHON, KOMMYHUKAaTUBHOM U COLIMATBHOM MPAKTHUKE.

METANPEAMETHBIE PE3YJbTATDI

B cocraBe MerampenMeTHBIX pPE3YJIbTAaTOB BBIIEIAIOT 3HAUMMBbIE A (OPMHUPOBAHUS
MHUPOBO33pEHUST OOLICHAYYHbIC MOHATHUS (3aKOH, TEOpHs, NMPHHIMII, THUIOTe3a, (akT, cucrema,
MPOILIECC, HKCIIEPUMEHT U JIPYroe.), KOTOPbIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4EOHBIX
npeaMeTax U MO3BOJIIOT Ha OCHOBE 3HAHHUM U3 3TUX MPEeIMETOB (pOPMUPOBATH MPEICTABICHUE O
LEJIOCTHOM Hay4HOW KapTHHE MHpA, U YHHBEpCaJbHbIC y4eOHbIC JCHCTBHs (I1O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, PETrYJISTHBHBIC), KOTOpbIE 00ECreynBalOT (pOpPMUPOBAHHWE TOTOBHOCTH K
CaMOCTOATEIbHOMY TUTAHUPOBAHUIO M OCYILECTBICHUIO YU€OHON AEATEIIbHOCTH.

ITo3HaBaTebHbIE YHHBepPCaJbHbIE Y4eOHbIE el cTBHA

ba3oBble Jornyeckue 1edCTBHA:

YMEHHUSl HCHOJNb30BaTh HPUEMBI JIOTHYECKOTO MBIIUICHUS MpPU OCBOGHUU 3HAHUU!
pacKpbIBaTh CMBICH XHMHUYECKMX TOHATHH (BBLACIAT MX XapaKTepHbIE IPH3HAKH,
yCTaHaBJINBATh B3aMMOCBS3b C JIPYTUMH MOHSATHAMH), UCIIOIB30BATh MOHATHUS Ul OOBICHEHUS
OTICTBbHBIX (JAKTOB M SIBICHHH, BBIOMpATh OCHOBAHUS W KPUTEPUU IS KIacCU(PUKALUH
XMMUYECKUX BEIIECTB M XUMUYECKUX PEaKLUH, YCTaHABIMBATh NPUYNHHO-CIICJACTBEHHBIE CBS3U
MEKIYy 00ObEKTaMU U3y4YeHHs], CTPOUTH JIOTHUECKHE PACCYKACHUs (MHIYKTUBHBIC, ICAYKTUBHBIC,
10 QaHAJIOTUH), IeNaTh BBIBOBI U 3aKIIOYCHUS;

yYMEHHUE TPUMEHSTh B MPOIECCEe MO3HAHUS MOHATHs (IIPEJAMETHBIC U METalpeMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HUCIOJb3YeMble B XHMHH, MPEOOPa30OBBIBATH IMIMPOKO
HOpUMEHSIEMbIE B XUMHUU MOJICIIbHBIC MPEICTABICHHS — XUMHYECKHH 3HaK (CHMBOJ 3JIEMEHTa),
XUMu4eckass (GopMmylia U ypaBHEHHE XUMHUECKOM peakuuu — TMpH pEeLIeHuH ydeOHo-
MO3HABaTEIbHBIX 33la4, C YY4ETOM OSTHX MOJENIBHBIX MPEJCTABICHUH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE NMPH3HAKH HM3Y4aeMBbIX OOBEKTOB — XHMHYECKHX BEIIECTB M
XUMHUUYECKHX PEaKUUH, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHYHMHHO-CIIEICTBEHHBIE CBS3H U
NPOTHBOPEUNS B U3y4aeMBIX MIPOIIECCaX U SBICHUSX.

Ba3oBble nccienoBartesibcKue 1eiiCTBUA:



YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BONPOCHI B KAUeCTBE MHCTPYMEHTA MO3HAHUSA, a
TaK)k€ B KauyeCTBE OCHOBBI JUI1 (POPMHUPOBAHUS THUIIOTE3bl MO TMPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHne OIbITa MO IJIAHUPOBAHUIO, OPraHM3allMd W TPOBEACHUIO YYEHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA0JI0aTh 3a X010M MpOoIlecca, CaMOCTOSITENIbHO MMPOrHO3UPOBATH €T0
pe3yabTar, (opMyIHpoBaTh 0OOOLIEHHS M BBIBOJBI 0 pe3yibTaTaM HpPOBEAEHHOTO OIbITA,
HCCIIEIOBAHUs], COCTABIIATh OTYET O MPOAETaHHOM padoTe.

Pabora ¢ undopmanueii:

yMEHHE BBIOUpaTh, aHATM3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIIHIO Pa3JIMYHBIX BUIOB
1 GOpM MpeICTaBICHNUS, TOTYIAEMYIO M3 Pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYIISIPHAS TIUTEpaTypa
XUMHUUYECKOTO COJIEPXKAaHUs, CIpaBOYHBIE TI0OCOOWs, pecypchl VHTepHEeTa), KpPHTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HHPOPMALHIO;

yYMEHUE NPUMEHATh PA3JIMUHbIe METO/IbI U 3aIPOCH] MPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAUMBIX JUISl BHIIOJHEHUS y4eOHBIX U MO3HABATEIbHBIX 33134
OTpENIeNEHHOTO THUIA, MPHOOpPETEHHE OMbITa B 00JaCTH HCMOJIb30BAHUS HH(POPMALMOHHO-
KOMMYHUKATHBHBIX TE€XHOJIOTHH, OBJaIeHNE KYIbTYPOil aKTHBHOTO MCIOJIb30BAaHUS Pa3IMYHbBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BbIOMpPAaTh ONTUMANbHYIO (OpMy THpencTaBiIeHUs
uHbOpMAllMM M WLIIOCTPUPOBATh pELIaeMble 33/a4d HECJIOXHBIMH CXeMaMH, JuarpaMMaMH,
apyrumu popmamu rpapuky U MX KOMOMHAIUAMY,

yYMEHHUE HCIOJb30BaTh M aHAJTU3UPOBATh B Ipolecce y4yeOHOM M HcCieqoBaTenbCKON
NeATeNbHOCTH HH(OPMALIMIO O BIMSIHUY MPOMBIIUIEHHOCTH, CEIBCKOI0 X03HUCTBA M TPAHCIIOPTa
Ha COCTOSIHHE OKpY’Karolleld IpupoTHON Cpeibl.

KomMMyHHKaTHBHBbIE YHUBeEPCAJIbHbIE YUeOHbIe el CTBHSA:

yMEHHs 3a7aBaTh BONpOCHl (B Xoje auanora W (WIM) AUCKYCCHH) TIO CYILECTBY
oOcyxmaemMoil TeMmbl, (HOpPMYIHpPOBaTh CBOM THPEIJIOKEHUS OTHOCHUTENIBHO BBITIOJHEHUS
NPEeJI0KEHHON 3a71auH;

YMEHUS MPEICTABIATh NOJIYUYECHHBIE PE3y/IbTaThl O3HABATEIBHOM 1€ATEIbHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JielaTh MPE3EHTALUI0 PE3YyJIbTAaTOB BBIMOJIHEHUS XHUMHYECKOTO
JKcrepuMeHTa (1abopaTOpPHOro OIMbITa, JIAOOPATOPHOH pPadOTHl 1O HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO TIPOCKTA);

YMEHHUSI y4eOHOTO COTPYJHHMYECTBAa CO CBEPCTHUKAMHU B COBMECTHOM IMO3HABAaTEIbHON U
HCCIIEI0OBATENILCKOM JEATENbHOCTH NPU PEIICHUM BO3HHUKAIOIIMX MPOoOJeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJIAcOBaHUS NO3UIMU (0OCYKICHUS, OOMEH MHEHHUSMH, <MO3TOBBIC
LITYPMBI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, ONpeeieHue KPUTEPHEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOHN pabOThI M IpyTHe).

PeryasiTuBHbIe YHUBepcaJbHbIe YUeOHbIe 1elCTBHA:

YMEHHUE CaMOCTOSITENIBHO ONPEAEIATh LEeNU JesTeNbHOCTH, IIIaHUPOBATh, OCYIECTBIIATS,
KOHTPOJIUPOBaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBaTh CBOIO JAEATENBHOCTb, BBIOMPAThH
HauOosnee HPQEeKTUBHbIE CIOCOOBI pelIeHHs YUeOHbIX U [O3HABaTeNbHBIX  3ajady,
CaMOCTOSITEJIBHO COCTABJIATh MJIM KOPPEKTUPOBATh MPETIOXKEHHbIH alropur™m AEHCTBUHN mpu
BBIMIOJIHEHUM 33JaHUi ¢ Y4€TOM TOJyYyeHHMs] HOBBIX 3HaHMH 00 HU3ydaeMbIX OOBEKTax -
BEIIECTBAaX U PEaKLUsX, OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yjbTara 3asBJICHHON LenH,
YMEHHE UCITI0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, TIpeJIaraeMble B YCIOBUH 3aaHUMH.

MNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yNbTaTOB II0 OCBOEHHIO OO0S3aTEIBHOTO COJICPIKaHMS,
YCTaHOBIICHHOTO JIaHHOW (enepanbHONl pabodell mNporpamMMmoil, BBLICIAIOT: OCBOCHHBIC



oOydarolMMuUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JAeWCTBUH, crnenuduueckue s
peAMeTHON o00nacTu «XHUMHs», BHIBI JEITEIBHOCTH MO TOJYyYEHUIO HOBOTO 3HAHUS, €ro

MHTEpIpeTaly, IpeoOpa3oBaHUIO U MPUMEHEHHIO B PA3INYHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.
K xoniy obydenus B 9 kiacce mpeMeTHbIE Pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUMA

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUN. XUMHYECKHUU BJIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTHOH, aHUOH, ITPOCTOE BELIECTBO, CIOKHOE BEUIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCIEHHS, XUMHUYECKas peaklus, XUMHUYECKAS
CBSI3b, TETIOBOM IPPEKT peakiuu, MOJb, MOJSIPHBII 00BEM, PacTBOp, DIEKTPOIUTHI,
HEDJIEKTPOIIUTHI, JJIEKTPOJIUTHUYECKAsT TUCCOLMAIMS, PEaKIUuH HWOHHOTO OOMeHa,
Karaau3aTop, XHMHYECKOe paBHOBecHEe, oOpaTHUMble U HEOOpaTUMBIE pPEaAKIIHH,
OKHCIIUTEIHLHO-BOCCTAHOBUTEIIHLHBIC peakuuu, OKHCIIUTEIID, BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJIIEHHE, aIOTPOMHs, amMpOTePHOCTb, XUMHUYECKas CBS3b
(KOBaJIeHTHAsi, HWOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKas pEHIETKa, KOPPO3us
METAJUIOB, CIUIaBbl, CKOPOCTb XWMHMYECKOM pEaklUMH, IPEACIbHO JOIYyCTUMAS
koHuentpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMWYECKUX MOHATHM W NPUMEHATH 3TU
MOHATHS IIPU ONMCAHUU BEILLIECTB U UX NPEBPALLCHUI;

UCIO0JIb30BaTh XMMHYECKYI0 CHMBOJIUKY HJsl COCTaBleHUsT (GOpMyn BEIIECTB H
YPAaBHEHUN XUMUUYECKUX PEAKLIN;

ONIPEACIISATh BAJECHTHOCTb M CTENEHb OKUCJIEHHUS XUMHUUYECKUMX DJJEMEHTOB B
COCMHEHUAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTh BELIECTB K OINPEACIEHHOMY
KJIacCy COCAMHEHHWH Mo (opmysiaM, BUJ XHUMHYECKOW CBs3U (KOBaJIeHTHAsi, MOHHAs,
METaJUIN4YecKas)) B HEOPraHWYECKUX COCIUHCHUAX, 3apsiji HOHA IO XUMHUYECKOU
dbopmMyre, xapakTep cpelsl B BOAHBIX PAcTBOpaX HEOPraHUYECKUX COCNWHEHUH, THUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BELIECTBA;

packpsiBaTh cmbica Ilepuonuueckoro 3akona J[. . Menneneesa u 1eEMOHCTpUPOBATH
€ro MOHMMAaHHE. OMHUCHIBATh M XapakTepu3oBaTh TabiuuHyto dopmy llepnoamueckoit
CHCTEMbl XMMHYECKHX 3JICMCHTOB. pasiuuaTh IMOHATHS «rjaBHas moarpymma (A-
rpynmna)» u «mnobouyHas mnoxarpymmna (b-rpymma)», Maibie W OOJIBIIME TIEPUOIBI,
COOTHOCHUTh 00O3HAUYEHHS, KOTOpPbIE HMEIOTCI B MEPHOJUYECKOW Tabiuie, ¢
YHCJIOBBIMH XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsiz Aapa, 00IIee YUCIIO AIEKTPOHOB M PACHIPEICIICHHE UX TI0 3JICKTPOHHBIM CJIOSIM),
OOBSACHATH 0OIIMe 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWMCTB JJIEMEHTOB U HX
COCMHEHUH B MpEAeIax MAJIBIX NIEPUOAOB U TJIABHBIX HNOATPYII ¢ YYETOM CTPOCHUS
HUX aTOMOB,

KIACCHU(PHUIIMPOBATh XUMHUECKHUE SIEMEHThI, HEOPraHWYEeCKHE BEIIEeCTBA, XMMHUUECKHUE
peakiu (MO YHCITy W COCTaBy YYacCTBYIONIUX B PEAKI[MH BEIIECTB, IO TEMJIOBOMY
s dekTy, M0 U3MEHEHHIO CTENICHEH OKUCICHHS XUMHYCCKUX JJIECMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE W crenu(pUUECKre XHMHUYECKHe CBOWCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPKIas ONMCAHUE NIPUMEPAMU MOJIEKYJIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

COCTaBJISITh YPABHEHUS AJEKTPOJUTUYECKOU AUCCOLMALIMYU KUCIOT, HIEJI0YEH U COJeH,
MOJIHBIE U COKpALIEHHBIC YpaBHEHUS pPeaKIMii HOHHOTO 0OMEHa, ypaBHEHUS PeaKIIHii,
MOATBEPXKIAIOIIUX CYHIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXIY BellecTBaMu
pa3IMYHBIX KIJIACCOB;



® PACKpBIBAaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMH MOCPEICTBOM
COCTaBJICHUS SJIEKTPOHHOTO OajlaHCa ATUX PEAKIIMA;

® [IPOTHO3UPOBATHh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOXXHOCTH
MIPOTEKaHUsI XUMUYECKUX MTPEBPAIICHUH B pa3IMYHBIX YCIOBHUSX;

® BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (hopMysie COeJMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOAUTH PACUETHI MO YPABHEHUIO XMMUYECKON peakIni;

e coOmonaTh TMpaBWia T[OJIB30BAaHUS XUMHYECKOW TOCYIOH U J1abopaTOpHBIM
o0OpyJIOBaHUEM, a TaKXKe MpaBuWiIa OOpaIleHUs C BEIIeCTBAMH B COOTBETCTBUHU C
MHCTPYKIMAMU TIO BBIMOJHEHHUIO JTaOOPATOPHBIX XUMHUYECKUX OINBITOB MO MOJIYYEHUIO
U cOOMpaHHIo ra3000pa3HBIX BEIIECTB (aMMHUaKa U YIIIEKUCIIOTO ra3a);

® TPOBOJUTH PEAKLUH, MOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAaB PA3IMUHBIX BEIIECTB!
pacrio3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpoMuia-, Moaun-, kKapOoHar-, ¢ocdar-,
CUJIMKAT-, Cyab(ar-, TUIPOKCUA-UOHBI, KATHOHBI AMMOHMS M HOHBI HM3Y4YEHHBIX
METAJUIOB, MPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAHUUECKUX BEIIECTB;

® [IPUMEHATh OCHOBHBIE ONEpAIlMU MBICIMTEIBHON NEATENTbHOCTH — aHAINU3 U CUHTE3,
cpaBHEHHE, O00O0OIIeHHEe, CHCTEMAaTU3alUIo, BBIBICHUE MNPUYHMHHO-CIEICTBEHHBIX
CBsI3eH — JUI M3Yy4YEHMs] CBOMCTB BELIECTB U XMMHUYECKHUX PEaKIMi, eCTeCTBEHHO-
Hay4YHble METOJbl [O3HAaHUS — HaOJIOJEHUE, U3MEpPEeHUEe, MOJEIUPOBaHHE,
IKCTIEPUMEHT (peabHbIA U MBICICHHBIH).

OcHoBHOe cofep:kaHue Kypca «XumMusa» - 9 kiaace.

Tema 1. Knaccnpukanusi xXuMudecknx peaknuii (7 1)
KrnaccudukanusaxuMuaecKuXpeaKkIui: peakiiuyi COeTMHECHUS, Pa3JIOKECHNUS, 3aMEILCHHS,
oOMeHa. OKUCITHTENNEHO-BOCCTAHOBHTENBHBIC peaKi . OKHCIINTENb, BOCCTAHOBHTEIIb, TIPOLICCHI
OKVCTICHVS! M BOCCTAHOR/EHHsL. COCTaBJIeHHE YpaBHEHNI OKHCIINTEIbHO-BOCCTAHOBUTEITBHBIX PEAKIIUI C
TIOMOIIIBO METOZIA AIIEKTPOHHOTO OaraHca.

Tertoble 3(heKThI XMMUUYECKHX PEAKLIMH . DK30TepMUYECcKHe-
MIH/I0TEPMUYECKUEPEAKIN, TEPMOXUMUYECKIEYpaBHEHNS. PacueTsl 10 TEpMOXUMUYECKUM
YPaBHEHUSIM.

CKOpOCTL XUMHYCCKHX peaKHHﬁ. q)aKTopLI, BJIMAKOMIAC HA CKOPOCTb XUMHUYCCKHUX peaxunﬁ.
ITonsatue o karanuse.

O6paTI/IMI>IC pC€aknuu. IloHsTHE O XUMHUYECKOM PaBHOBCCHUHU.

[IpakTnueckass pabora Nel. W3yueHue BIHUSHUS YCIOBHUH MPOBEICHUS
XUMHUYECKOU PEaKLIMU Ha €€ CKOPOCTb.

Tema 2. XuMHu4ecKHe peaknuu B BOJAHBIX pacTBopax. (9 u)
Teopus 3MeKTPOTUTUYECKOH TUCCONHMALINU. DISKTPOIUTHI U HEATEKTPOIIHTHL.
Honp1.Katnonbl,aHHOHBL. M eXaHH3MI CCOLMAIIMMBEIIIECTB € PA3INYHBIMU BUIAMU XUMUYECKOH
cBsi3u. Crenenp quccorpanii. CUIbHbIEHCIa0bIedTEKTPOIHTHI.

Peakiiuyu HOHHOTO obOMmeHa. YcioBus IMpOTCKaHUA peaKHI/Iﬁ HOHHOTO 0OMeHa J0 KOHIA.
Ilonnbie u COKpaH_IéHHLIe HOHHBIC YPABHCHUA . CaoiicTBa KHUCJIOT, OCHOBAHUM U COJIEH B CBETE



HpeCTaBIeHUI00 ANEKTPOTUTHYECKOH Anccoruanuy . KauecTBeHHbIE peakiuu
HavoHbLIloHsATHEOTHIPOIN3ECOIIEN.

[paktiueckas pabota Ne2. PenieHue skcriepuMeHTaIbHBIX 3a1a4 10 TeMe « CBOIMCTBA KHCIIOT,
OCHOBAHMU U COJIEH KakK JIEKTPOJUTOBY.

Tema 3. I'asorensl. (5 u)

OO01mas XxapakTeprucTUKa HEMETAIIOB: ToJiokeHue B [lepuoanueckoii cucteme
xuMuueckux snemeHToB /. V. MenzaeneeBa, 0coOEHHOCTH CTPOSHUSI aTOMOB.
OnekrpooTpunaTeabHOCTh (J0) Kak Mepa KHEeMETAIUTMIHOCTH, psid D0.

INanorensl. O0mmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHUS AaTOMOB, XapaKTEPHbIE
creneHu okucnenus. CTpoeHue u GU3NIeCKHeCBOICTBANPOCTHIXBEIIECTB—
rajoreHoB. X UMUYECKHUECBOMCTBA

HarpuMepexopa(B3auMo IeHCTBUECMeTaIIIaMU, HEMETAIIAMH, IENI0YaMHu) . XJIOPOBOIOPO/T -
ConsiHas KUCIIOTa, XMMUYECKUE CBOWCTBA, MOJIy4eHHe, TpUMeHeHue . JleiicTBue xopa u
XJIOPOBOJIOPOJaHAOPraHU3MUEN0BEKA. BaXHENIIMEXIOPUABIMMXHAX 05K ICHUEBIIPUPOJIE.

I[paktrueckas pabota Ne3. [lonyueHue CONTHON KUCIOTHI U U3y4eHUE €€ CBOWUCTB.

Tema 4. Kucnopona u cepa.(8 1)
OO6u1as xapakTepucTuka »1eMeHToB VIA rpynmsi .
Oco0eHHOCTUCTPOEHUAATOMOB, X aPAKTEPHBIECTEIEHMOKUCICHHS.

Crpoennen(u3nyeckuecBONCTBAIPOCTHIXBEIIECTB—KHUCIOPO/a U Cepbl. AJIIOTPOIHbIE
MoU(UKaLMK KUCIOPOIa U cepbl. XUMHUYECKHe cBOcTBa cepbl. CepoBOIOPO, CTPOCHHE,
duznueckne UXuMHIeckue cBoicTBa . OKCHIBI Cepbl KaK MPeICTaBUTENN KUCIOTHBIX OKCHIIOB .
CepHas kuciora, pu3nIeckue 1 XMMUYECKIE CBOMCTBA (00IIMe Kak MpeICTaBUTENS Kilacca
KUCIIOT ¥ criennpuueckue) . XUMUUECKHE PEaKIiy, JISKAIie B OCHOBE
HPOMBILIIEHHOr0CcIIoco0a nony4yenus cepHoi kucnotsl. [Ipumenenue. Conu
CEePHOMKHUCIIOThI, KauecTBeHHaspeakuusHacyIbdar-1non. Haxox neHuecepsl 1 e€ coeTMHeHU B
npupozae. XMMHYECKOE 3arpsI3HEHUE OKpY-

JKarollecpe1bICOe IMHEHUAMUCEPBI( KUCIOTHBIC 0K M, 3ar psi3-
HEHUEBO3IyXanuBOJ0EMOB),CIIOCOOBICTOTIPEIOTBPAILICHHSI.

I[Npaktuyeckas pabota Ned. PenreHne sxcriepuMeHTaIbHBIX 3a/1a4 1o TeMe « Kucinopoa u cepa».

Tema 5. Azot u ¢ocdop.(11 u)
OO0masxapakTepuCTUKadIeMEHTOBV A
rpymisl. OCOOEHHOCTHCTPOCHUAATOMOB,XapAKTEPHBICCTEIICHUOKHUCIICHHSI.

A30T, pacripocTpaHeHue B Ipupo/ie, GU3HuecKue U XMMHIeckuecBoicTBa. Kpyrosopot azora B
npupoje. AMMUAK, ero GU3nUecKuen XMMHYECKHUe CBOMCTBA, MoTyueHue 1 npumeHenue. Conu
aMMOHHUS, UX (PU3MUECKUE M XUMUUECKUE CBOMCTBA, NpuMeHeHne. KauecTBeHHas peakuus Ha
VOHBI aMMOHUS. A30THasl KUCJIOTA, €€ MOJTyueHue, (U3MIecKnue 1 XMMIUYecKue cBoicTBa (00mmue
KaK Tpe/ICTaBUTEISIKIacCaKUCIOTHCTIeU(UIecKH).. FICTI0Ib30BaHMEHUTPATOB U CONEH aMMOHUS B
KauecTBE MUHEPAJIbHBIX YA00peHU . XUMUUECKOE 3arps3HEHNUE OKpYXKatoleil cpeibl
COCAMHEHUAMHA30Ta(KUCIOTHBIEIOK/IU,3ar PSI3HEHHEBO3/1yXa, TOUYBBIMBOIOEMOB).

[Ipaktuyeckas padota Ne5. [lomyueHne aMmMuaKa 1 M3y4eHUE €ro CBOMCTB.

docdop, amnorponnsie Moaudukanuu Gocdopa, puznueckue MXUMUIEcKue cBoiicTa. Okcua
docthopa(V) u dochopnas kuciora,hu3MIEecKre 1 XUMUUECKUE CBOMCTBA, TIOIYUYCHHUE.
Hcnonb3oBanuepocdaToBBKaYeCTBEMUHEPATBbHBIXYA00PEHUIH.

Tema 6. Yraepon n kpemuuii.(11 1)



OO6u1as xapaktepucTuka >1eMeHToB |VA rpynmsl.
Oco0eHHOCTUCTPOCHUAATOMOB, X aPAKTEPHBIECTEIEHHOKHUCICHHS.

VYrnepos, almioTponHbie MOAU(UKALUK, PACIIPOCTPAHEHUE B IPUPO/Ie, GU3HIecKue u
Xumuueckue cBoiictsa. Ancopouus. Kpyrosoport yrieposa B npupose. OKCHabl yriepoa, ux
du3nyueckre 1 XUMHUUECKUECBONCTBA, IeHICTBUEH A)KMBBICOPTaHU3MBbIL, IIOJIy4YCHHUE U
IpUMEHEHHEe. JKOIOTHYeCKHe Mpo0ieMsl, cBs3anHble ¢ okcuaomyriepona(lV). YronpHas
KUCJIOTa U €€ coNu, UX (PU3MIecKre NXMMUYECKHE CBOUCTBA, NOTyUYeHUE 1 IPUMEHEHHE.
KauecTBeHHaspeakuus Ha kKapOOHAT-UOHBL. Mcroabp30BaHne KapOOHATOB B
OBITY,MeTUIIIHE, TPOMBIIIIIEHHOCTUUCETLCKOMXO3SIHCTBE.

Kpemuuii,erohusnaeckue IXuMUIECKUECBONCTRA, IONTyueHHen — npuMeHeHne.  CoenHeHUs
KpemHus B mpupoje. OOuue npencrasieHus o6 okcuae kpemuusi(lV) u kpeMHHEBOI KHCIOTE.
CunMKarsl, ux UCIIOJIb30BAHNE B ObITY, MEIUIUHE,
HPOMBIIICHHOCTH. BaykHEeHIIIneCTpOUTE IbHbIEMaTepHaJIbl: KEpaMHKa,CTEKIIO0, [IEMEHT, 0¢
TOH,KEJIE€300ETOH.

[IpakTuueckas padora Ne6. [Tomyuenne okcuna yriaepoaa(lV) u usydeHue ero CBOWCTB.
Pacno3naBanue kapOOHATOB.

Tema 7. Metamibl. (13 4)

[Tonoxxenue metaioB B Ilepuoanyeckon cucreme XuMuueckux 3yemeHTos /1. U.
MenneneeBa. Metammyeckass KpUCTAUIMYECKAs PEIIETKA U METAJUIMYECKAs XUMHUUECKast CBA3b.
OO6mue ¢pusznueckue cBoiicTBa MeTauioB. CIUTaBbl, X CBOMCTBA U 3HAYCHHE. XUMUYECKUE
CBOMCTBA METaJIJIOB KaK BOCCTAHOBUTEJCH, a TaK)Ke B CBETE X MOJIOKEHUS B
AIIEKTPOXUMUYECKOM Psily HapsbKeHUH MeTaisioB. Koppo3ust MeTanioB u criocoosl 60pbObI ¢
Hel. Metasbl B mpupoze. OO0rume crnocoObl UX MOIy4eHUsI.

OOmmast xapaKTeprCcTHKa MIeT0YHBIX METAJUTOB. MeTaiutel B ipupoje. Oomue crnocoObl ux
nonydeHus. Ctpoenue atomMoB. Lllenounble MeTamuTbl — MPOCTHIE BemlecTBa. Baxuelmme
COC/IMHEHUS LIENIOYHBIX METAJUIOB — OKCHJIbI, TUAPOKCHUIBI M CONH (XJIOPUABI, KapOOHATH,
cynb(haThl, HUTPATHI), UX CBOMCTBA M MPUMEHEHUE B HAPOJHOM Xo3siiicTBe. Kanuiinbie
yaoOpeHus.

OO1as xapakTepuCTHKA JIEMEHTOB Il1aBHOW noAarpynns! |l rpynnsl. CTpoeHue aToMoB.
[[lenouHO3€eMENBHBIE METAIUIBI — IPOCTHIE BellecTBA. BakHelne coelMHeHns
IIEJI0YHO3EMENBHBIX METAIIOB - OKCH/IbI, THAPOKCUIBI M COMHU (XJIOPHIBI, KApOOHATHI, HUTPATHI,
cynbsdatsl, GochaThr), X CBOICTBA U TPUMEHEHHE B HAPOIHOM XO3SIHCTBE.

Amomunuii. CTpoeHue atoma, GpU3nYecKue 1 XMMHUYECKHE CBOMCTBA IIPOCTOrO BEIECTBA.
CoenmHeHMs aTFOMMHUS — OKCHJI U TUAPOKCU, UX aM(pOTepHbIN XapakTep. Baxuelue coiau
amoMuHMs. [IppuMeHeHe alntoMUHUA U €T0 COSAUHEHU.

XKeneso: nonoxeHue B NEPUOJUUECKON CUCTEME XUMHUYECKHUX dJIe-

menToB/[. 1. MenaeneeBa;cTpoeHneaTOMa; Hax 0k 1eHUEBIIpUpoae. PU3NUECKUENXUMUYECKUECBONCTBA

xenesa.Oxeunpl,ruapokcuasicommkenesa( ) mwkenesa(lll),mxcocras,cBoiicTBanIoTydeHHE .
[Ipaktuyeckas pabota Ne/. PeneHne skcrepuMeHTaIbHBIX 3a/1a4 0 TeMe « MeTambi».

Tema 8. OcHOBBI OpraHuyeckoii xumuu..(4 1)

[TepBOHAYANTBHBICTIOHITHSIO00PraH UIECKUXBEIECTBAXKAKOCOEIMHEHHUSIX yTIIepoaa(METaH,d
TaH, THJICH,alle THICH, TaHOJI, [JIMIIEPHH, YKCYCHasi KuciaoTa). VX cocTaB M XHMHYECKOE
ctpoenue. [loHsATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OENIKax,yrJieBOJIaX—
HUUXPOJIUBKU3HUYETIOBEKa. MaTepralbHOCE TUHCTBOOPTAaHUYECKUX MHEOPTaHUIECKUX CO
CIVHCHUM.



JlabopaTopHbIe ONBITHI.

Peakunu noHHOrO0 0OMEHa B pacTBOpax 3JEKTPOJIUTOB
Peakuuu HeliTpanuzauuu

PacnioznaBanue xmopua-uoHOB

OOHnapyxeHue cynbhaT HOHOB

BzaumoaelicTBue cojieit aMMOHHUS CO MIEI0YbIO
KauecTBeHHas peakuus Ha KapOOHAT-UOH
OszHakoMyieHHE ¢ 00pa3iiaMu CIIABOB METAIIIIOB

IIpakTnyeckne padorsl

o H3ylteHue GIUAHUA ycvzoeuﬁ l’lpOGQ()@HM}Z XUMUYECKUX pedKyuu Ha ee CKoOpoCmb.

e Pewenue IKCnepumeHmaitbHvlx 3a0ay no meme «Cegoticmea Kucjiaom, weﬂoqed u coneti
KAaK 21eKmpoaumoe».

o HOJZylleHue COJISIHOU KUCAOMBbL U usyueHue ee CBOIICME.

e Pewenue IKCnepumenmaitbHvlx 3a0ay no meme «Kucvzopod ucepa».

. HOJZylleHue ammuaxka u usyverHue eco ceolicms.

e [Tlonyuenue oxcuoa yenepooa(I1V) u usyuenue e2o ceoticme. Pacnosnasanue kapboHamos.

e Pewenue sxcnepumenmanbHulx 3a0a4 no meme «Memainivi».
PacuerHble 3agaun;

Perienue pacueTHbBIX 3a7a4 Ha U30BITOK M HEJIOCTATOK.

Penienue 3a1a4 Ha MPaKTHYECKUI BBIXOI.

BbIunciienus o XuMHUUECKUM YPaBHEHHUSIM MacChl, 00bEMa M KOJIMYECTBA BEIIECTBA OJHOTO U3
MPOIYKTOB PEaKIIMK MO0 MACCE UCXOTHOTO BEIIECTBA, 00bEMY HIIM KOJIMYECTBY BEIIECTBA,
COZIEpIKAILETO ONPENeNEHHYIO JOJI0 TIPUMECEH.

TemaTu4eckoe nIaHMpPOBaHHUE

Tema HaumenoBanue pasnena, TEMBI. KonugectBo uacoB
1. Knaccudukanus XUMHYECKUX peaKInuit 7

2. XHUMHUYECKUE PEAKIIMU B BOJHBIX PACTBOPax 9

3. I"anorensl 5

4. Kucnopon u cepa. 8

S. A30T 1 pocdop. 11

6. Yriuepo 1 KpeMHUH. 11

7. Mertaiisl. 13

8. OCHOBBI OpPraHMYECKON XUMUMU. 4




OcHoBHoOe coaepxkaHue Kypca «XumMusa» - 9 kiaacc.

Tema 1. Knaccnpukanusi Xumudecknx peakuuii (7 1)

KrnaccudukanusxuMuaecKUXpeaKkIui: peakiiuyi COeTMHEHUS, Pa3JIOKEeHNUs, 3aMeIleH s, 0OMeHa.
OKHCITENTFHO-BOCCTAHOBHTENBHBIE peakiy. OKUCIUTEN b, BOCCTAHOBHTEITh, IIPOLIECCHI OKHCTICHUS 1
BoccTaHoBIeHUs1. COCTaBIIEHHE YPaBHEHHI OKHCIIUTEIIEHO-BOCCTAHOBUTENBHBIX PEAKIIHIA C TOMOIIIBIO METO/IA
AEKTPOHHOTO OaraHca.

TeroBble 3(eKThI XMMUYECKHX PEAKLIMH . DK30TepMUYECcKHe-
MBH/I0TEPMUYECKUEPEAKIIN, TEPMOXUMUYECKIEYpaBHEHNS. PacueTsl 10 TEpPMOXUMHUYECKUM YPABHEHUSIM.

CKOpOCTB XUMHYCCKHX peaKuHﬁ. (DaKTopLI, BJIMAKOMIAC HA CKOPOCThH XUMHUYCCKUX peaKuHﬁ. ITonsartue o
KaTaJIn3c.

O6paTI/IMLIe peaKLII/II/I.HOHﬂTI/IC O XUMHUYCCKOM PaBHOBCCHU.

IIpakTuueckass pabGotra Nel. HM3ydeHue BIHMSHUS YCIOBUH NPOBEACHUS XUMHYECKOH
peaKIu Ha €€ CKOPOCTb.

Tema 2. XuMH4ecKHe peaKIMH B BOJHBIX pacTBopax. (9 u)
Teopus 3MeKTPOTUTUYECKOH TUCCONHMALINN. DIEKTPOIUTHI U HEATEKTPOIIHTHI.
Honb1.Katnonsl,aHHOHB. M eXaHU3MICCOMAIIMMBEIECTB C PA3INYHBIMU BUIAMH XHUMUYECKOH CBS3H.
Crenienp aucconnanui. CHIbHBICHCTA0BICANIEKTPOIUTHI.

Peakiiuyu HOHHOTO oOMeHa. YcinoBus TMpOTCKaHUA pCaKI_II/Iﬁ HOHHOTO 0OMeHa 10 koH1a. IlonHbie u
COKpaIJ_IéHHLIe HOHHBIC YPABHCHUA . CaoiicTBa KHUCIIOT, OCHOBAHUI U COJIEH B CBETE HpeHCTaBHCHHﬁOG
BHCKTPOJ'II/ITI/I‘{GCKOI\/’I AUucconuralnuu . KauecTBennbie peakuuu HaI/IOHLI.HOHHTHCOFHﬂpOHH3CCOHCﬁ.

HpaKTI/I‘leCKaH pa60Ta Ne2. Pemenue SKCIICPUMCHTAJIIBHBIX 3a4a4 10 TEMC « CaolicTBa KHUCJIOT,
OCHOBAHHUH U COJIEH Kak SJICKTPOJIUTOB».

Tema 3. I'anorensr. (5 u)

OO1as XxapakTeprucTUKa HEMETAIIOB: TIoJIokeHue B [lepruoandeckoil cucteMe XuMUIeCKIX
anemeHnToB /. 1. MenneneeBa, 0COOCHHOCTH CTPOSHHS aTOMOB. DiiekTpooTpHnatesibHocTh (D0) kak
Mepa «HeMEeTAILTUYHOCTH», psag 0.

I'anmoreHsl. O6H18.$I XapaKTCPUCTHUKA I'aJIOT'CHOB. OcobeHHocTH CTPOCHUA aTOMOB, XaPAKTCPHBIC CTCIICHU
OKHCJICHHA. CTpOGHI/Ie 44 (pI/I3I/I‘-ICCKI/ICCBOI\/’ICTB8.HPOCTLIXBGHLCCTB—T&HOF €HOB. X MIMHUYECKHECBOKNCTBA
HaHpI/IMepeXHOpa(B3aHMOHeﬁCTBHeCMCTaHHaMH,HeMeTaHHaMI/I,IJ.ICJIO‘{aMI/I) . XJ'IOpOBOI[OpOI[ . ComstHas
KHCJIOTa, XUMUYECKHIE CBOMCTRBA, MOJIy4CHUEC, IPUMCHCHUC . I[eﬁCTBHC XJiopa u
X.IIOpOBO,Z[OpOI[aHaOpFaHI/I'SoM‘ieJ’IOBCKa.Ba)KHefIH.IHeXJIopI/I,Z[BII/II/IXHaXO)KI[eHI/ICBHpI/IpOI[e.

I[Ipaktiyeckas pabota Ne3. [lomyueHue CONTHON KUCIOTHI U U3y4eHUE €€ CBONCTB.

Tema 4. Kuciopoa u cepa.(8 u)
OOm1as xapakrepucTuka 1eMeHToB VIA rpynmsi .
Oc006EeHHOCTUCTPOCHHUAATOMOB, XaPAKTEPHBIECTEIEHUOKUCICHHS.

Ctpoennen(pu3nyeckuecBoCTBAPOCTHIXBEIIECTB—KHUCIOPO/a U Cepbl. AJIIIOTPOIHbIE
Mo (UKaLMK KUCIOpOaa U cepbl. XUMHYecKue cBoiicTBa cepbl. CepoBoa0po, cTpoeHue, Gusndeckue
UXUMHUUYECKHE cBOWCTBA . OKCH/IBI CEpbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHI0B . CepHas KUCIOoTa,
(usnyeckue 1 XuMHUYECKUe cBOicTBa (0OIIMeE Kak MPEACTaBUTENS KJIacca KUCIOT U CHIEHU(pHYECKIE) .
XUMHYECKHE peaKInH, Jexkaliue B 0CHOBE IIPOMBIIIIIEHHOr0coco0a Moy4eHHs! CepHON KUCIOTHI.
[Ipumenenue. Coau cepHOMKUCIOTHL, KauecTBeHHaspeakuusHacy1b¢par-uoH. Haxoxnenueceps! u eé
COEIMHEHMH B IIpUpoJe. XUMHUUECKOE 3arpsI3HEHUE OKpPY-



Karolencpe1bICoeAMHEHUSIMUCEPBI( KUCTIOTHBICI 0K 11, 3aTr psi3-
HEHUEBO3/yXanuBOJOEMOB),CIIOCOOBICTOTIPEA0OTBPAILICHHS.

I[paktiyeckas pabota Ned. PenieHne sKcriepuMeHTaIbHBIX 3a/1a4 110 Teme « Kuciaopoa u cepay.

Tema 5. Azot u ¢pocop.(11 u)
OO0masxapakTepruCTUKadIeMEeHTOB V A-
rpymibl. OCOOEHHOCTHCTPOCHHUAATOMOB,XapAKTePHBICCTEIICHUOKHUCIICHHSI.

A30T, pacnipocTpaHeHue B pupo/ie, GuU3nIeckrue u XMMUIeckrecBoicTBa. Kpyropopot azora B mpupoje.
AMMHEaK, ero Gpu3nyecKruen XMMUIECKUe CBOMCTBA, MOoTyYeHne U npuMeHeHne. Co aMMOHHS, UX
(uznueckue 1 XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakuus Ha HOHbl aMMOHUSL. A30THas
KHCIIOTa, e€ ToTyyeHne, QU3nuecKre U XMMUYeCKHe CBOMCTBA (00mIMe Kak mpejicTa-
BHUTEISIKIIAcCaKUCIOTH I pIIecKn).. cronb30BaHUEHNTPATOB M COJIEH aMMOHWUS B Ka4eCTBe
MUHEpaIBbHBIX yI00peHnit . XuMudeckoe 3arpsi3HeHre OKpyKarolen cpebl
COEIMHEHUSIMHA30Ta( KUCIOTHBIE 0K I1,3arpsI3HEHHEBO3/1yXa, T0OYBBIMBOIOEMOB).

I[paktuyeckas padota Neb. [TonyuyeHne aMmMuaka ¥ M3y4eHUE €ro CBOMCTB.

®ocdop, amtorpornHbie Moaudukammu Gocdopa, Gpusndeckue nxummuaeckue cporictea. Oxeuna pocpopa(V)
1 ocdopHas KucnoTa,puzndeckre 1 XMMHUIECKHE CBOUCTBA, MOTyUCHHE.
Hcnonb3oBanuepocdaToBBKa4eCTBEMUHEPATbHBIXYA00PEHUIH.

Tema 6. Yraepon n kpemuuii.(11 u)
OO6u1as xapakTepucTuka >1eMeHToB |VA rpynmsl.
Oco0eHHOCTUCTPOCHUAATOMOB, X aPAKTEPHBIECTEIEHUOKUCICHHS.

VYraepos, aloTpoIHble MOAU(PUKALINH, pACTIPOCTPAHEHHE B IPUPOAE, GU3UIECKHE U XUMUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yrineposa B npupoze. OKcusl yriepoaa, ux Gpusnyeckue u Xu-
MUYECKHECBOICTBA, 1€ICTBUEHAKNBBIEOPTaHU3MBI, IIOJyYEHUE U IPUMEHEHNE. JKOJIOTUUECKHE
npobuiembl, cBsi3aHHble ¢ okcuaomyraepoaa(lV). YronbHas kuciora u e€ conu, ux pu3ndecKkue
UXMMHYECKHE CBOICTBA, MONy4YeHHe U puMeHeHue. KauecTBeHHaspeakuus Ha KapOOHAT-HOHBL.
Hcnonb3oBanue kKapOOHATOB B OBITY,MEUIMHE,IPOMBIIITIEHHOCTUHCETbCKOMXO03SHCTBE.

Kpemuuii,erohusnueckue MIXuMUIeCKUECBOMCTRA, TONyYeHHen npuMeHeHne. COeJMHEHHS KPEMHHS B
npupone. OOmue npencraeieHuss o6 okcume kpemuus(lV) u kpemuHueBor kucimore. CHIMKATBI, UX
UCIIOIb30BAHNE B ObITY, MEIHIIHE,
HPOMBIIIICHHOCTH. BaykHEHIIIeCTPOUTE IbHbIEMaTepHAJIbl: KEPAMHUKa,CTEKII0,IIEMEHT,0E TOH, K eIl
€300€TOH.

[IpakTuueckas padora Ne6. [Tomyuenue okcuna yraepoaa(lV) u msydenue ero cBoiicTB. PacrozHaBaHue
KapOOHATOB.

Tema 7. Metamnbl. (13 u)

[Tomoxenue metamios B [lepuoauyeckoil cucteMe xumMmuueckux anemenToB . 1. Menneneesa.
Metannuueckas KpucTaJIM4eckasi penieTka 1 Metajindeckas Xumudeckast cBsizb. O0mme pusndeckue
cBocTBa MetauioB. CIuiaBel, UX CBOMCTBA M 3HaUYCHHE. XMMHYCCKHE CBOMCTBA METAJIOB KaK
BOCCTaHOBUTEJIEH, a TAKKE B CBETE UX IOJIOKEHUS B DJIEKTPOXUMHUUECKOM PSlY HAIIPS)KEHUN METAILIIOB.
Koppo3us metannos u criocoOsr 60ps0ObI ¢ Heil. MeTaruibl B ipupoe. OO1ue cnoco0bl X MOTYYECHHUS.

OOmiast xapaKTepUCTUKA LIETOYHBIX METAIIIOB. MeTaiuisl B mpupoe. O0mmue cnocoob! UX MOTy4EHHS.
Crpoenue atoMoB. lllenounble MeTamIbl — MPOCTHIE BEllecTBA. BaxkHelne cCoeJUHEHN S LEN0YHbIX
METaJJIOB — OKCH/IbI, THIPOKCHIBI M COJTH (XJIOPHUIIBI, KapOOHATHI, CYIb(aThl, HUTPATHI), UX CBOMCTBA U
IpUMEHEHHE B HApOIHOM Xo3sicTBe. Kanuiinbie y1o0peHus.

OO0m1as XxapakTepuCTHKa 3JIEMEHTOB r1aBHOW noarpynns! |l rpynnsr. CtpoeHue aToMoB.
[IlenoyHO3EMENBHBIE METAUIBI — IPOCTHIE BellecTBA. BaskHele coeIMHEH NS 11IE€JI0YHO3EMENIBbHBIX



METAJIJIOB - OKCH/JIbI, THIPOKCHJIbI U COJTH (XJIOPH/IbI, KapOOHATHI, HUTPATHI, CYlb(aThl, hocdats), ux
CBOMCTBA U IPUMEHEHHE B HAPOJHOM XO3SAUCTBE.

Amromunauii. CTpoeHue aroma, pu3ndeckre U XUMHUYECKUEe CBOMCTBa MpocToro BemiectBa. CoeqMHEHUs
ATIOMUHHS — OKCH/JI ¥ TUAPOKCHU]I, UX aM(POTEpHBIN XapakTep. BaxHel e cou amfOMUHHUS.
[IpumeHeHMe aTIOMUHUS U €TO0 COeTUHEHUH.
XKeneso: monoxxeHue B MEPUOUIECKON CUCTEME XUMUUECKHX dJie-
menToB/[. 1. MeneneeBa;cTpoeHueaTOMa; HaX 0k IeHUEBIpupoe. DuznueckuenxuMmdeckuecBorncTBaxenesa. O
keuabr,ruapokcuapicomxkenesa(l)mxenesa(lll),uxcocras,cBoiicTBanONydCHUE .

[pakTuueckas padota Ne7. Pemenune sKkcriepiMeHTaBHBIX 3124 1Mo TeMe « MeTabi».

Tema 8. OcHOBBI Opranuveckoi xumuu..(4 1)

[TepBOHAYATBHBICTIOHITHSIOO0PraH IECKUXBEIECTBAXKAKOCOEANHEHUSIX yTIIepoaa(METaH, TaH, STHJI
€H,alleTHJICH,dTaHOJI, JIMIICPHH, YKCyCHasl KuciioTa). X coctaB u XuMudeckoe crpoenue. [lonsTue
0 OMOJIOTUYECKU BaXKHBIX BEIIIECTBAX: KHUpax, Oerkax,yrieBogax—
HMUXPOJIMBKU3HUYETIOBEKa. MaTepraibHOCEMHCTBOOPTAaHUYSCKMX MHEOPTraHUISCKUX COCTUHEH
15178

JlabopaTopHbIe ONBITHI.

e Peaknuu noHHOTO OOMEHA B PaCTBOPAX IEKTPOIUTOB
Peakuuu Helitpanuzanuu
PacnioznaBanue xsmopua-uoHOB
OOHapy>xeHue cyabpaTr HOHOB
BzauMmoaelicTBue cojieid aMMOHHMS CO MIEI0YbIO
KauecTBeHHas peakius Ha KapOOHAT-UOH
O3zHakoMIeHHEe ¢ 00pa3iaMu CILJIABOB METAJIOB

IIpakTnyeckne padoTsl

. Hsyquue GIUSAHUA yC]ZOGMIZ npoeedeﬂuﬂ XUMUHYECKUX peaKyuu Ha ee CKOpocCnib.

e Peuwenue IKCNEepuUmMeHmalbHblX 3a0ay no meme «Ceolicmea Kuciaont, LL;@]ZOUQZZ u conetl Kax
DJIEKMPOTIUNIOB.

. HOﬂyquue COJIAAHOU KUCTIOMbL U usyueHue ee ce0lUCmS.

e  Peuwenue IKCnepumeHmaitbHvlx 3a0ay4 no meme «KMC]ZOpOd ucepa».

. HOﬂyquue avmuaka u usyveHue eco CBOUCME.

e [lonyuenue oxcuoa yenepooa(lV) u uzyuenue eco ceovicms. Pacnosnasanue kapboHamos.

o Pemeﬂue 3K’Cl’l€p1/lM€HmCL/Zbelx 361061’{ no meme «Memaﬂﬂbl».
PacuerHble 3agaun;

Perenne pacueTHbIX 3aa4 Ha U30BITOK U HETOCTATOK.

Peenue 3a1a4 Ha MPaKTUYECKUN BBIXO/I.

Brruncnenus mo XuMHUYECKUM ypaBHEHUSIM Macchl, 00bEMa M KOJIMUECTBA BEIIECTBA OJHOTO U3
MPOJYKTOB PEAKIIMHU TI0 MaCCe UCXOIHOTO BEIIEeCTBa, 00BEMY MIIH KOJMYECTBY BEIIECTBA, COACPIKAIIETO
ONIPEACIIEHHYIO JOJIKO IPUMECEM.

TemaTuyeckoe nIaHMpoOBaHUE

Tema HanmenoBaHue pasaciia, TEMBbI. KoauuecTBo yacoB




1. Knaccudukamnuss XUMHYECKUX peaKInuit 7
2. XHMMHUYECKUE PEAKIIMH B BOJHBIX pacTBOPax 9
3. I"anorensl 5
4. Kucnopon u cepa. 8
S. A30T1 1 pocdop. 11
6. Yriepoa 1 KpeMHHUH. 11
7. Mertaiisl. 13
8. OCHOBBI OpPraHMYECKON XUMUHU. 4




