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Pabouas mporpamma mo y4eOHOMY mpenMeTy «XUMHsI» COCTaBlIeHa Ha OCHOBe dDenepanbHOi
pabodeil mporpaMmbl 1O XHMHH, BKIIIOYACT IOSCHUTEIBHYIO 3allMCKY, COJCpPKaHHE OOydeHUs,
HJIaHI/IpyeMbIe pe3y.]'IBTaTBI OCBOCHUA HpOI‘paMMLI 10 XUMHH, TECMAaTHYCCKOC HHaHI/IpOBaHI/Ie.

[TosicHuTeIbHAS 3aITUCKA OTPaXKaeT OOIIME LEIH W 33]a49d U3YYCHHUs XUMHUH, MECTO B CTPYKTYpE
y4eOHOTO IJIaHa, a TAKXKEe MOIX0Ibl K 0TOOPY COIEpKaHHUsI, K ONPEICICHUIO TUIAHUPYEMbIX PE3YJIbTATOB.

ConepxaHre OOydeHHs PACKPBIBACT COJCP)KATCIIbHBIC JIMHHHM, KOTOPBIC MpeaiaraioTcs s
00513aTeTLHOTO U3YYCHHS B KQXKJIOM KJIacce Ha YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHusI.

[TnanupyeMble pe3ysibTaThl OCBOCHHS MPOrpaMMbl 110 XUMHHM BKJIIOYAIOT JIMYHOCTHBIC,
METaINpeIMETHBIC PE3YJIbTAThI 3a BECh MEPHO] 00yUCHHS Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMsI, a
TaKKe MPeIMETHBIC JOCTHKCHHS 00YJarOIIErocs 3a KK/l I'0J1 00ydeHUS.

1. TIlosicHuTe/IbHAA 3alHCKA

QenepanbHas padoyasi mporpaMma Mo XMMHH OCHOBHOTO 00Iero oopaszoBanus (yriyOnEéHHBINA
YPOBEHb) COCTaBJE€HAa Ha OCHOBE TpeOOBaHUI K pe3ylbTaTaM OCBOCHMsS OCHOBHOW 00pazoBaTeIbHOM
MIPOrpaMMbI OCHOBHOTO 0011ero oopaszosanus, npeacrasieHHbx B DI'OC OO0, ¢ yuerom deaepanbHON
paboueil mporpaMmbl BOCIIUTaHHUS.

QenepanbHas pabouasi mporpaMma Mo XMMHUHU pa3paboTaHa ¢ LENbI0 OKAa3aHHUS METOIUYECKOU
MIOMOILY YYHUTENIO B CO3aHNUU paboyel IporpaMMsl [0 yueOHOMY IpEAMETY.

[Tporpamma naét npeacraBieHUe O LENsX, 00Iel cTpaTerun 00y4eHusl, BOCIIUTAHUS U Pa3BUTHUS
o0yyaroImuxcsi CpeAcTBaMu y4eOHOro MpeaMeTa, ONpesesseT 00s3aTelIbHOE MPEeAMETHOE COJepKaHue,
€ro CTPYKTypy @O pa3jenaM U TeMaM, paclpeieleHHe 1o  KiaccaM, pPEeKOMEHIYEMYIO
[I0CJIeIOBATEIbHOCTh M3YYEHHUS XMMUU C YYETOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBs3el,
JIOTHMKH Y4eOHOro Tporecca, BO3PACTHBIX OCOOCHHOCTEH oOydwarommxcs. B mporpamme mo xumuu
YUUTHIBAIOTCSI BO3MOXHOCTH Y4e€OHOro IMpeaMeTra B pealu3alud TpeOOBaHMM K IUIAHUPYEMbIM
JIMYHOCTHBIM, METANpPEJAMETHBIM U MPEAMETHBIM pe3ysbTataM oOydeHus U B (OPMUPOBAHUU OCHOBHBIX
BUJIOB y4eOHO-T03HABATEIBHOMN JIEATETbHOCTH 00yUaloIIerocsi 0 OCBOCHHUIO YU€OHOTO CO/IepKaHMsL.

WN3yuenne XuMuUHM Ha YpPOBHE OCHOBHOrO o0OIero o0Opa3oBaHWs OPUEHTUPOBAHO Ha
OOIIEKYJIbTYpHYIO TOATOTOBKY, HEOOXOJUMYIO [UIl BBIPAOOTKM MMPOBO33PEHUECKUX OPHEHTHPOB,
Pa3BUTHSI HHTEIUIEKTYAJIbHBIX CIIOCOOHOCTEN M HHTEPECOB 00YUYaIONIMXCs, Ha TIPOIOJKEHNE O0YUIEeHHUs Ha
YPOBHE CpeAHEro o0IIero oopa3oBaHMmsL.

3HaHWE XHWMHUHU CIY)KUT OCHOBOH it (DOPMHUPOBAHHS MHPOBO33PEHHSI OOYYAOIIETOCS, €ro
NPEJCTaBICHUH O MaTepUajlbHOM €IMHCTBE MHpPA, BAXHYIO pPOJb HIpaloT (opMupyemble XUMHUEH
MNpEACTABICHUA O IMPEBPALICHUAX OSHCPTHU KU BCIICCTB B IMPUPOAC, O MYTAX PCHICHHA ri100aILHBIX
npobJeM yCTOWYMBOIO Pa3BUTHUS YENIOBEYECTBA — CHIPbEBOM, IHEPreTHUECKOW, MPOJOBOJILCTBEHHOMN
po6ieM, IpoOIeMbl SKOJIOrHYECKON 0€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaM3allii BO3MOXXHOCTEW JJISI CaMOPa3BUTHS W (POPMUPOBAHUS KYIBTYPHI
JMYHOCTH O0YYaIOUINXCS, UX 001IeH U GyHKIMOHATBHON IrPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHME MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEH OO0yvaroumxcs,
HaBBIKOB WX CaMOCTOSITENIbHOW Y4eOHOH AeATENbHOCTH, SKCIEPUMEHTAIbHBIX M MCCIEOBATEIbCKUX
YMEHUN, HEOOXOAMMBIX KaK B TIOBCEIHEBHOM KU3HU, TaK U B MPOGECCHOHATHHOM JIEATETLHOCTH;

3HAKOMHUT CO CHEUU(UKON HAYYHOTO MBIIUICHUS, 3aKJaJbIBAET OCHOBBI MPEJICTABICHUNA O
CANMHCTBC MPUPOJBI U YCIOBCKA, SABIACTCA KIIIOYEBBIM 3TAllOM B (bOpMI/IpOBaHI/II/I eCTeCTBeHHO-Hay‘—IHOI\/'I
IPaMOTHOCTH 00Y4arOLINXCH,

crocoO0cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B 9KOJIOIMYECKOE 00pazoBaHHe 00yYarOIIUXCsL.

JlanHbIe HaTTpaBJICHUS B O0YUYEHUH XUMHUH 00€CTIEUYNBAIOTCS CIIEIU(PUKON CoepKaHuUs MPEIMETa,
KOTOPBIN SBISETCA NENAarornyeckd aJanTHPOBAHHBIM OTPaKEHHEM OIPEeIEHHOIO 3Tana pa3BUTHS
XUMHUH. YTIyONEHHBIH KypC XHMHUU OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOEHUE



OOy4alolMMUCS CHUCTEMBl TEpBOHAYAIbHBIX MOHATHM XHWMHH, OCHOB HEOPraHMYEeCKOW XHMHUH,
OCHOBOIIOJIATAIONIMX MPEACTABICHUN OOIIeld XMMUU U OTACIBHBIX 3HAYMMBIX MOHITUH OPraHUYECKOM
XUMUHU.

CrpykTypa conepkaHusi IporpaMMbl 10 XUMUH c(hopMUpOBaHa HA OCHOBE CUCTEMHOTO MOIX0/1a K
e€ n3yuennro. ConepkaHue CKIaJbIBACTCS U3 CUCTEMbI TOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CHCTEMBbl TOHATHUH O XHMMHYecKOH peakmuu. OO0e 3TH CHUCTEMBl OpPraHW30BaHbl MO MPUHIIMITY
MIOCJIEIOBATEILHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHYECKUX IPEACTaBICHUN pPa3HOIO YPOBHS:
ATOMHO-MOJICKYJIIDHOM TEOpPUM KaK OCHOBBI BCErO €CTECTBO3HAHUSA; INepuoiudeckoro 3axona J[.M.
MeHeneeBa Kak OCHOBHOIO 3aKOHAa XUMHHU; YYEHHMS O CTPOCHUMM aTOMa MU XUMHUYECKOW CBA3M;
MPEJCTABICHUN 00 3JIEKTPOTUTUYECKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX; O XUMHUECKOW KMHETHKE U
TEpMOJAMHAMUKE.

B ocHOBY TeopeTndecKkux 3HaHUH MOJI0KEHBI SMIMPUYECKH TOTy4YeHHbIE (DakThl. TeopeTnueckue
3HAHUS Pa3BUBAIOTCS MOCJIEIOBATEIbHO OT OJHOTO YPOBHS K APYroMy M 0OecleyuBaloT 00y4aroImuMes
BO3MOXKHOCTh OOBSICHATH W NPOTHO3MPOBATH CBOICTBA, CTPOCHHE U OOJACTH MPAKTUUYECKOTO
MIPUMEHEHHUSI U3y4aeMbIX BEIIECTB.

OcBoeHue cojiepKaHusl IPOrpaMMbl 0 XUMUU MPOUCXOAMUT C UCIOJIb30BAaHUEM 3HAHUI U3 paHee
M3YYECHHBIX Y4YEOHBIX NPEIMETOB: OKpYXKaloIui Mup, Ouomnorus, (uszmka, mMaTemMaruka, reorpadus,
TEXHOJIOTHS, UCTOPHSL.

OenepanbHas pabodas mporpaMma OCHOBHOTO oOmIero oOpa3oBaHus MO XUMHUU (YrIyOJIEHHBIM
YpOBEHb) OPHEHTHPOBAHA HA COXpaHCHHE (YHIAMEHTAILHOTO XapakTrepa o0pa3oBaHUs, CIEIU(UKH
yuyebHoro mpenMera U oOecredyeHue yCIenrHoro oOyueHus Ha CienylolleM ypoBHE oOpas3oBaHus. B
porpamMMe Mo XUMHUH pean3yeTcsi pa3BUBAIOIIAs U MPAKTUYECKAs HANPABICHHOCTh OOYYEHUS XUMUH,
muddepeHnnanys o0ydeHus, BKIIOYAONMas NpopUIbHYIO MOATOTOBKY OOYYaIOIIUXCsl U MOCIEayolee
caMooIIpe/ielIeHUe B BEIOOpE HaMpaBiieHUs] 00y4eHus B MPO(UIIBHBIX Kaccax.

Yrny0néHHOE UW3y4eHHE XHMHH CIIOCOOCTBYET pealu3aluu 3a7ad  1podecCHOHABHOM
OpPHEHTAIMH M HANPABJICHO HA MPEJOCTABICHUE BO3MOXKHOCTH KaXI0My 00ydaromeMycs MpOsiBUTH CBOH
MHTEJUIEKTyaJIbHbIE U TBOPUYECKHE CIIOCOOHOCTH MPH U3YYEHHH Y4eOHOro MpeaMeTa, HeOOXOIUMBIE JUIs
MIPOJIOJKEHHS 00pa30BaHUs U JATbHEHIIICH TPYI0BOH AESTEIHHOCTH.

OO0pa3zoBarenbHble (YHKUMU XHMHHM, HM3y4aeMOW Ha YIrIIyOJE€HHOM YpOBHE, pPEalH3ylTCsi B
npouecce (GOPMUPOBAHMS 3HAHMM OCHOB XHMHUYECKOM HayKh Kak o0OJacTd COBPEMEHHOTO
€CTECTBO3HAHUS, O0JIACTH MPAKTHUYECKOW NEATETbHOCTH YeIOBEKa U OJHOTO M3 KOMIOHEHTOB MUPOBOM
KYJbTYPBI.

Henn u 3aga4n n3y4eHust y4eOHOro npeamera.

[lenn n3ydeHHs] XUMHUHU OTPAKAIOT HANPABIEHHOCTh OOYYEHHsS Ha PAa3BUTHE M CaMOpPa3BUTHE
JUYHOCTH, (hopMuUpOBaHME €€ HHTeIUIeKTa M oOmeld KyabTypbl. M3ydeHue XUMHMM HampaBiIeHO Ha
JOCTHKEHHE CIEAYIOIMX LETeH:

- (opMupoBaHMEe HHTEIJIEKTYaJlbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K  CcaM00Opa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY NPUHATHUIO DELIEHUH, CIHOCOOHOM aJanTHpOBaThCS K OBICTPO
MEHSIOLIUMCS YCIOBUSAM JKU3HU;

- (hopMHUpOBaHKME CUCTEMbl XUMHUYECKHX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHO-HAYYHON KapTHUHBI MUDA,
KaKk OCHOBBI NI NOHMMaHUS XMMHWYECKOW CTOPOHBI SIBJICHUM OKPYXKAIOIIEr0 MHPA, OCBOCHHUE S3bIKA
HayKU;

- mnpuoOmieHue oO0yJaroImuxcs K CaMOCTOSATENbHOM IO03HABaTEIbHOW W HCCIIEAOBATENbCKOM
JeSITeIbHOCTH, K Hay4YHBIM METOJaM Mo3HaHus, (JOpMHUPOBaHME MOTUBALIMU U Pa3BUTHE CIIOCOOHOCTEN K
U3Y4YEHUIO XUMHUH;

- (hopmupoBanue o6mIeH DYHKIIMOHATIBHON M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHUCJIE YMEHUHN
OOBSICHATh M OLIEHUBATh SIBJICHUS OKPYXKAIOIIEro MHpa, UCIONb3Yys 3HAHHUS U OMbBIT, MOJyYEHHbIE NpPU
W3YYEHUH XHUMHH, NPUMEHSATh MX IPU pEIIeHUH NpoOJeM B MOBCEIHEBHOW >KU3HM U TPYJIOBOM
JEeATEIbHOCTH;



- pa3BuTHEe y OOydalolIUMXCsli MHTEpeca K W3YYeHHI0 XUMHUU U cdepaM NeATeIbHOCTH, CBSI3aHHBIM C
XUMHEH, MOTHBAIMsl K OCO3HAaHHOMY BBIOOPY COOTBETCTBYIOIIETO MNpO(UIIs W HANpaBIEHHOCTH
JalbHENIIero 00y4YeHus;

- OCO3HaHHWE LIEHHOCTH XUMHUYECKUX 3HAHUH B KU3HH YEIIOBEKA, MOBBIIICHUE YPOBHS 3KOJIOTMYECKOU
KYJIbTYpPbl, HEIPUSATUE IEHCTBUMN, MPUHOCSIIUX BPE]] OKPYKaIOIIEH cpefie U 310pOBbIO JIIOJIEH;

- IprOOpeTeHrne 00YYAIOIUMHUCS OIBITA CAMOTIO3HAHMSI, KIIFOYEBHIX HABBIKOB (KJIIOUEBBIX KOMITETCHIIU),
HEOOXOIUMBIX JJISl PA3JINYHBIX BUAOB JESATEIIHOCTH.

3agauya y4yeOHOro mpenMeTa COCTOMT B (DOPMHUPOBAHMHM CHUCTEMBl XHMHYECKHX 3HAHUNA —
BaXHEHINUX (DAKTOB, TMOHATUI, 3aKOHOB W TEOPETUUYECKUX MOJOXKEHHUM, AOCTYMHBIX 0000IIeHUN
MHUPOBO33PEHYECKOTO XapakTepa, sA3bIKa HAyKH, B NPUOOIICHWH K HAYYHBIM METOJaM IO3HAHUS IIPH
M3YYCHUH BELIECTB M XUMHUYECKHX peakiuii, GopMHUpOBaHMM U Pa3BUTHM IMO3HABATEIbHBIX YMEHHUI U
CIOCOOOB JEATETBHOCTH M UX NMPUMEHEHHH B Y4eOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIE0BATENbCKOM
NesITeNIbHOCTH, OCBOCHUH IIPABUJI O€30M1aCHOT0 OOpaIeHHsI C BELIECTBAMH B IIOBCEIHEBHOM JKU3HU.

Oco0eHHOCTH KJIACCOB.

[TporpamMMma opueHTHpOBaHa Ha ydamuxcs ooydaromuxcs B 8-9en — kiacce.

MecTo npeamera B yueOHOM IJIaHE JIUIIES.

B cucreme ocHoBHOrO o0OmIEro oOpa3oBaHHs XHUMHUS SIBISIETCA OOS3aTENbHBIM  y4EOHBIM
MPEIMETOM, KOTOPBIM BXOAWUT B COCTaB IMpeaMETHOW oOmacth «EcTecTBEeHHO-HAy4YHBIE MPEIMETHI».
V4eOHBIM TUIAHOM Ha M3ydYCHHE XMMHUH Ha yriyOJIEHHOM ypoBHE B 8 Kiacce oTBeicHO 66 u (2 daca B
Hezemo), B 9 kimacce orBeaeHo 90 9 (3 waca B Henmenro), T.€. MO 2 Yaca B HEJENIO 32 CYET 00sA3aTeIbHOM
gactu OOIT OOO u 1 yac 3a cuér yactu OOII OOO, popmupyemoii yqacTHUKaMi 00pa30BaTeNbHBIX
otHomreHui. Beero 156 wacoB 3a 1Ba roja o0y4deHusI.

KonmuectBo yacoB

VYueOHbIii roj
8en 9en
2026/2027 66 90
2027/2028 66 90

K TemarnueckoMy IUIAaHMPOBAaHMIO IPUMEHSETCS  MOAYJIbHBIA  MPUHLUI  IOCTPOEHUS
00pa3oBaTeNbHON MPOrpaMMBbl, YTO TO3BOJSET BHICTPAWBAaTh WHJWBHUIYaJbHYI0 00pa30BaTEIbHYIO
napaaurMy u oOecrneyuBaTh CaMOpa3BUTHE MPH HHIUBUAYaJbHOM TemIie padoThl ¢ Yy4eOHBIM
MaTepHalIoOM, KOHTPOJIb U CAMOKOHTPOJIb 3HAHUM.

Hcnonb3yemblie 00pa3oBaTelbHbIC TEXHOJIOTMH, B TOM YHCJI€¢ JTHCTAHIMOHHbIE

OO0y4eHre XUMUU MOXKET OCYILECTBIISITHCS C UCIIOJIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHosoruil (manee JIOT), xoTropoe mpenmnoiaraer, Kak CaMOCTOSTEIbHOE MPOXOXKIACHUE Yy4eOHOro
MaTepuaia YYEHMKOM, TaKk M C IIOMOHIbIO compoBoxaeHus yuurtens. [lpu npumenenun JOT
UCTIOJB3YIOTCS TUIATGOPMBI: JIHILIEHCKas TuiaTdopma TUcTaHMOHHOro o0ydyeHus Moodle, ®TUC «Mos
mkonay, [ UC «Onexrponnas mkona» HoBocuOupckoit obmacTy.

[Tpu peanuszanmu paboueil mporpaMmMbl MOTYT OBITh HCIIOIB30BaHbl MaT€pPHUAIbl IS IOJTOTOBKHU K
npodunsm omumnuansl KJI HTU u crangaproB Bceepoccuiickoro 4eMrnuoOHaTHOIO JABHMIKEHHUS IO
npodeccuonaabHOMy MactepcTBy «IIpodeccrnonansy.

HNupopmanus 0 NpOMeKYTOYHOM aTTECTALUMA

IIpomekyTOUHast aTTecTalys OCYLIECTBISAETCS C LEIbIO IIPOBEPKU CTEIIEHU U Ka4eCTBA YCBOCHUs
IUTAHUPYEMBIX PEe3yNbTaTOB IO WTOTaM H3Y4YEHMs] TEeMaTHUYeCKUX MOJyJied U MPOBOJIUTCS B (opme
aTTeCTallMOHHON paboTHlI.

Texkymuil KOHTPOJb OCYILIECTBISIIOTCA C IEJIbI0 IPOBEPKU CTENEHM M KadyecTBa YCBOEHUS
MaTepHala B X0JIe €ro U3y4eHHs B CIEAYIONIMX (GOpPMax: CAMOCTOSTEIbHBIX U POBEPOUYHBIX PadoT.



Texymuii KOHTPOJIb M TPOMEKYTOUHAs aTTECTAllUs OCYIIECTBISAIOTCS B COOTBETCTBHH C
«[Tonoxennem 00 OCYIIECTBICHUH TEKYIErO0 KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHON aTTECTAINH
oOydaromuxcs, uxX Qopmax, MEPUOJUYHOCTH U MOPSAJKE MPOBEACHUS MYHUIIUIAIBHOIO aBTOHOMHOTI'O
obmieoOpazoBarenpHOro yupexaeHuss ropoaa HopocuOupcka «JIumeit Ne 22 «Hanmexma Cubupw»
(mpoToxou neparornyeckoro corera Nel ot 29.08.2023).

Hrorosas arrectauusi IpOBOJAUTCS B COOTBETCTBUH C 3aKOHOAATENLCTBOM PD.

IIpome:xxyTouHasi aTTecTanus
1o XuMuu B 8eH KJiacce

Ne § Hassanue Monys Kosn4ecTBo Homep ypoka ®opma A
MOAYJIbHOM 4acoB B MOYyJIe IIA

MP Ne 1 [TepBoHavabHBIC 16 16 ATrecTanoHHas
XUMHUYECKHE TTOHSITHS pabota

MP Ne 2 ITonstre o razax. OKcHUAbI 10 26 ATTecTanmoHHas

pabora

MP Ne 3 [ToHsATHE O KHCIOTaX, COMIX, 13 39 ATTecTanoHHas
ocHOBaHUsX. PacTBOpBI pabora

MP Ne 4 OCHOBHBIE KIaCCHI 14 53 ATTecTanmoHHas
HEOPTraHMYECKUX COCTMHEHUIN pabora

MP Ne 5 CtpoeHue aToma. 13 62 ATTecTanoHHas
XUMHUECKast CBSI3b. pabora
OKUCIIHTEIIFHO-
BOCCTAHOBUTEIIHHBIC PEAKIIHH

IIpomexyTouHAsI ATTEeCTAMA
mo xuMum B 9eH KJacce
Ne } Hassanme moxyJs Konu4yectBo Homep ypoka ®opma TTA
MOAYJIbHOM 4aCco0B B MOJYyJI€e ITA

MP Ne 1 [ToBTOpeHne wu yraoyOsieHwue 20 20 ArtTecTanMoHHas
3HaHUI 0 BEIIIECTBE. pabora
OcHOBHBIE 3aKOHOMEPHOCTHU
MIPOTEKAHUS XUMHYECKUX
peakuui

MP Ne 2 | DnekTponuTudeckas 12 32 ATtTtectaniioHHast
JUccoUMaus. XHUMHYCCKHE pabota
peaKIy B PacTBOPAx

MP Ne 3 I'anorensl. XaabKOreHbI 12 44 ATTecTanmoHHas

pabora

MP Ne4 | Azot, docdhop, yriepon, 19 63 ATTecTanoHHas
KpEMHUH W WX COCIUHCHHUS. pabota
bop

MP Ne 5 | O6miue cBOICTBA METAJLJIOB. 20 83 ATTecTalioHHas
Baxneiimine Mertamnel U HUX pabota
COEMHEHHS

2. ConeprxaHue y4eOHOro npeamera « XuMus»
8 kiace
ITepBoHavaIbHBIE XUMUYECKUE TTOHATHS
XuMus — BaxHasi 00JIaCTh €CTECTBO3HAHUS M MPAKTUYECKON JIeATEIhHOCTH yenoBeka. [Ipenqmer
xuMud. Poiib XuMuu B KM3HU 4enoBeka. KpaTtkue cBeneHus 00 MCTOpHHM BO3HUKHOBEHHS M Pa3BUTHS



xuMun. XUMHUsL B cucTeMe Hayk. Tena m BemecrBa. @U3MUECKHME W XMMHYECKHE CBOMCTBA BELIECTB.
ArperatHbie COCTOSIHUSI BellecTB. [IOHATHE O TEOPETHYECKHUX W SMIMPUUYECKUX METOJaX IMO3HAHUS B
€CTeCTBEHHBbIX Haykax. [IperncraBienusi 0 HAydHOM MO3HAHWU Ha SMIIMPHUYECKOM ypOBHE: HAOIIOACHUE,
U3MEpPEHUE, 3KCIEPUMEHT, MOJEIUpOBaHHE, BbluMcieHue. lIpencraBieHus O HaydyHOM II03HAHWU Ha
TEOPETUYECKOM YpOBHE: Hay4yHble (haKThl, IpoOIeMa, TUI0Te3a, TEOPHs, 3aKOH.

SA3pik  xumuu. VMcrounukum xumuueckoi uHpopmauuu. [loHstne o wmeromax paboThl ¢
XUMHYECKUMH  BemlecTBamMu. OOopyloBaHMe IIKOJIbHOW XuMmMuueckod maboparopuu. [lpaBuna
0e30macHOro 0OpaIleHus ¢ BEIIEeCTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM.

Yuctele BemiectBa U cMecu. [Ipuponnbie cmecu: BO3MyX, MPUPOAHBIN ra3, He(Th, IPUPOIAHBIE
BOJbI, TOPHBIC MOPOABI WU MHUHEpasbl. [IOHATHE O TOMOTEHHBIX U TETEPOTeHHBIX cMecsx. CrocoObI
paznenenus cmeced. OuncTka BemiecTB. BemiecTtBa M XMMUYECKHE peakUMH. ATOMBI U MOJIEKYJIBI.
Xumuueckue eMeHTbl. CUMBOJIBI XMMUYECKUX 3JIeMEHTOB. [IpocThie U ciioxkHbIe BellecTBa. MeTasibl U
HeMeTaJulbl. BelecTsa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSL.

Xumuyeckass popmyrna. BaaeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemiecTB. OrmnpeneneHue BaJCHTHOCTH JJIEMEHTOB MO (GopMylaM OWHApHBIX COCTUHEHHH U
coctaBiieHre (opMysi OMHAPHBIX COCIWHEHHWH 1O BaJCHTHOCTH 3JIeMEHTOB. OTHOCHUTENbHAsi aTOMHas
Macca. OTHOcHUTENIbHAsT MOJEKYJIsIpHAas Macca. MaccoBasi 10151 XUMHUYECKOTO 3J€MEHTa B COEIUHEHUH.
Haxoxxnenne npocreiiei popMyIibl BEIECTBA IO MACCOBBIM JOJISIM JIEMEHTOB.

KonuuectBo BemectBa. Moabs. MonsipHas Macca. B3anmocBs3p KOJIMYeCTBa, MAacChl W 4ucia
CTPYKTYpPHBIX C€IMHUIL BellecTBa. Pacdersl mo gopmynamM XUMHUYECKHX COoequHEHHH. MolspHas Macca
cMecu BellecTB. MoJibHAst A0 XMMHUYECKOro 3JIEeMEHTa B coeauHeHuu. Haxoknenwe mnpocrenmiei
(opMyITBI BEIIECTBA IO MOJIHBIM JIOJISIM DJIEMEHTOB.

®usznyeckue U XUMHUYECKUE SIBICHUS. XHMHYECKas peakuus M €€ MpPU3HAKU. Y CIOBUS
MPOTEKAHUS XUMHUECKUX PEAKIUi. 3aKOH COXPaHEHHsI MACChl BEIIECTB. ATOMHO-MOJICKYJISIpHAS] TEOPUS.
Kusznp u pestenbHocth M.B. JlomMoHOcOBa. XuMuueckue ypaBHEHHMS. THUIBI XMMHUYECKHX pPEaKUUi
(coenuHeHus, pa3IoKeHHs, 3aMelIeHus1, 0OMeHa). PacueTsl M0 XMMUYECKUM YpaBHEHUSIM.

IKcnepumenmanvHoe uzyyenue eujecms U a61eHull:

3HAKOMCTBO C XUMHUYECKOW IOCYJOW, ¢ MpaBuUjamMH paboThl B JabOpaTopuu M IpUEMaMu
oOpariieHusi ¢ 1abopaTopHBIM Oo0OpynoBaHuEeM. V3ydeHune U omucaHue (pU3NUECKUX CBOHCTB 0OpaslloB
HEOPraHUYECKHX BEIIECTB — METAUIOB M HeMeTa/uioB. HaOmromeHue Qusnueckux (MiaBlieHHE BOCKA,
TasHUE JIbJla, paCTHpPaHUE caxapa B CTYINKe, KUMEHHWE M KOHICHCAlHs BOJABI) U XMMHUYECKUX (TOpEHHE
CBEYM, MPOKAJIMBAHWE MEJHOM NPOBOJIOKH, B3aUMOAEMCTBHE COMABI WM MeJla C COJITHOM KHCIOTOMN)
sapieHnid. O3HakomileHHWE c oOpasllaMu BemliecTB KoiaudecTBOM 1 monb. HaGmroneHue u omucanue
MIPU3HAKOB MPOTEKAHUS XUMUUYECKUX peaKIuil (pa3ioKeHne caxapa, B3auMOJIEHCTBHE CEPHON KUCITOTHI C
XJIopuIoM Oapusi, molydyeHue U paszioxeHue ruapokcuna menu (1) mpu HarpeBaHUM, B3aUMOJEHCTBUE
xkene3a ¢ pactBopoM coiu meau (I1). M3yuenune crnocoOoB pasaeneHus cmeced (C MOMOIIBI0 MarHuTa,
¢buIbTpOBaHME, BRINAPUBAHUE, TUCTUILIALNA, XpoMaTorpadus), MpoBeIeHUE OUNCTKU MTOBAPEHHOMN COIH.
Habuntoienue u onucanue onbpITOB, WUTIOCTPUPYIOIINX 3aKOH COXPaHEHUS MacChl.

Baxueiiime npeacTaBuTeTu HEOPraHUYECKUX BEIECTB.

[Tpencrasienus o razax. Bozayx — cmeck rasos. CocraB Bo3ayxa. 3akoH ABoraapo. MosspHBIii
00BEM razoB. OTHOCUTENbHAS IIOTHOCTH ra3oB. OmpeseneHrne OTHOCUTENLHOW MOJEKYISPHONW MacChl
razo00pa3HOro BEUIECTBA MO W3BECTHOM OTHOCUTENHHOM MIOTHOCTU. OOBEMHBIE OTHOIICHUS Ta30B MPU
XUMHUYECKUX peakuusx. Kucnopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue kuciopoaa B pupoe,
(bu3MYecCKre U XUMHUUYECKHE CBOWCTBA (Peakiuy TOpeHus U OKUCIeHwus ). [Iporecchl OKUCICHUS B )KMUBOM
npupoae. Oxcuabl. [Ipumenenue kucnopoma. CrnocoObl TOMy4YeHHsS KHCIOpoaa B JabopaTopuud H
npoMblnieHHOCTH. [loHsTHE 0 KaTtanu3aTope. KpyroBopot kucnopoza B npupojie. O30H — alyioTporHas
Moaudukamus kuciaopoga. O30HOBBIM CIIOW, €ro 3Hau€HUE s KUBBIX OpraHU3MOB. Pa3zpyiienwue
030HOBOTO ci0sA. TernoBoil 3p¢deKT XMMUYECKOM peaklHnH, TEPMOXUMHYECKHE YypaBHEHHS, 3K30- U
SHJ0TepMUUecKre peakiuu. TomnuBo. Mcnonb3oBaHue yriis 1 METaHa B KaUY€CTBE TOIUIMBA. 3arpsi3sHEHUE
Bo3nyxa. [lonarue o mapaukoBoM 3(ddexre. Bomopona — anmeMeHT u mpoctoe BemecTBo. Haxoxmenue



BOZIOpOJa B mpupone, (usmueckre M XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CHOCOObI IOITY4YECHHS.
IlonsaTne o kucnorax u coisax. Mcmonp3oBaHue BOIOpPOJa B KadecTBe TOIuMBA. Boma. Pusndeckue
cBoiictBa Bonbl. Boma kak pactBoputenb. PacTBopbl. HachllleHHbIE M HEHACBIIIEHHBIE PAaCTBOPBI.
PactBopuMocTh BemiecTB B Boje. DakTOpbl, BIUSIONIME Ha PACTBOPUMOCTH TBEPABIX U ra3000pa3HBIX
BemecTB. CriocoObl BhIpRKEHUS KOHIEHTPALMU PAacTBOPOB: MAaccoBas J0JIi PACTBOPEHHOIO BEIECTBA,
MOJISIpHAsE KOHLIEHTpauusa. Poyib pacTBOpOB B NPUPOJE W B JKU3HU 4YEIOBEKAa. XMUMHUYECKHE CBOMCTBA
Bozbl. [lonsTie 06 ocHoBanusx. [louarue 06 uaaukaropax. KpyroBopot Boabl B mpupoje. 3arps3HeHue
NpUPOJHBIX BOJ. OXpaHa M OYMCTKA MPUPOAHBIX BoJ. Kiaccuukaiusi HEOpraHMYeCKUX COCAMHEHUI.
Oxcupnpl. Knaccudukanus oKcUIOB: coseoOpasyrone (OCHOBHbIE, KHUCIOTHBIE, aM(OTEepHBIE) U
HecoJieo0pa3yroIue.

MexnayHapoiHas HOMEHKJIATypa OKCHIOB. TpuBHallbHbIE Ha3BaHUS OKCHAOB. PuznuecKue U
XapaKTepHble XUMUYECKUE CBOMCTBA OKCHUJIOB (B3aMMOJEICTBHE C BOJOM, C KMCIOTAMU U OCHOBAHUSMH,
¢ gapyrumu okcugamu). Ilomyuenue oxcupoB. IloHsTme o THUIpPOKCHIAX — OCHOBaHMSX U
KHCIOpoAcoaepkamux kucnorax. Kucnorsl. Kiaccudukanus kucinot. MexayHapoaHas HOMEHKIIATypa U
TPUBUAIbHBIC HA3BaHUA KHUCIOT. DU3MYECKHe M XMMHYECKHE CBOMCTBA KHCIOT (B3aUMOJICHCTBUE C
MeTaJUIaMH, C OKCUJaMHU METaJJIOB, OCHOBAaHUSIMU U coJisiMu). Psan aktuBHOCTH MeTaiuioB H.H. bekerosa.
[lonyyenue kucnor. Kwuciotel B 1OpupoAe, NPUMEHEHUE BaKHEMIIMX KUCIOT. (OCHOBaHUA.
Knaccudukanys ocHOBaHMI: LIEJIIOYM U HEPACTBOPUMBIE OCHOBaHUA. MexayHapoJHas HOMEHKJIATypa
ocHoBaHui. TpuBuanpHble Ha3BaHUS ocHoBaHud. Illemoun, wux cBoiicTBa (B3aMMOJCICTBHE C
KHCJIOTHBIMU OKCUJAMH, KUCIOTaMHU U COJISIMH) M clIOcoObI noiydenus. HepacTBopumMble OCHOBaHUSA, X
CBOMCTBa (B3aMMOJCHCTBHE C KHUCIOTaMH) M CHOcOObl monydeHus. AmdorepHocts. [lonstue 006
aMm(pOTepHBIX TUAPOKCHIAX (Ha NMpUMEpPe TMIPOKCHJIOB IIMHKA M AJTIOMHUHHS): XUMHUYECKHE CBONCTBa
(B3auMonelicTBUE C KHUCIOTaMH U Imienodamu) u mnonydeHue. Conu (cpedaHue, KHUCIbIe, OCHOBHBIE,
NBOMHBIC). MexayHapoaHas HOMEHKJIaTypa cojied. TpuBuanbHble Ha3BaHUsA cosieid. Duzndeckue u
XapakTEepHble XMMHUYECKUE CBOICTBAa Ha mnpumepe cpeanHux coneil. [lomyuenue comneid. I'eHeTnueckas
CBSI3b MEXIY KJIacCaMH HEOPraHMYECKUX COCTUHEHUM.

IJKcnepumenmanbHoe usydenue geujecms u asieHui: KommaecTBeHHOE ONpeaeeHUue COEp/KaHus
Kucioposna B Bo3ayxe. llomydenuwe, coOupaHue, pacro3HaBaHWE W H3YUYEHHE CBOWCTB KHUCIOPOAA.
HaGmtonenue B3aMMOAEWCTBUS BELIECTB C KHUCIOPOJOM M YCIOBHM BO3HHUKHOBEHHUS M HpPEKpalleHHs
ropenus. O3HakomiieHHE C oOpaslamMu OKCHJIOB M ONHCaHue WX cBOMCTB. [lomydenue, coOupanue,
pacrio3HaBaHMe M U3y4eHHe CBOWCTB BOAOpoAa (ropeHue). BzanmoneiicTere Boiopoja ¢ OKCUIOM MEIH
(I).  HccnemoBanme OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO.
[IpuroToBneHue pacTBOPOB C  ONPEACIEHHOM MacCOBOM  JOJIE  pacTBOPEHHOIO  BEIIECTBA.
[IpuroToBneHue pacTBOPOB C ONPEACICHHON MOJSPHON KOHIIEHTpalel pacTBOPEHHOIO BEILIECTBA.
B3aumoneiictBue BoJbl ¢ MeTaJulaMu (HaTpueM M KanblimeMm). OmpeneneHue pacTBOPOB KHCIOT H
miesiouell ¢ MoMoIlbl0 MHAMKATOpoB. MccnenoBanue oOpa3lioB HEOPraHMYECKHUX BEIECTB Pa3IMYHBIX
kjaccoB. M3yuenue B3aumopeiricTBus okcuaa menu (II) ¢ pactBopom cepHOM KHMCIOTBI, KHCIOT C
METaJUIaMM, peakiuil HeuTpanu3auuu. llosydeHne HepacTBOPUMBIX OCHOBAaHWM, BBITECHEHUE OJHOTO
MeTaJljla JAPYyrUM M3 pacTBopa coiu. B3anMopelcTBHe TMAPOKCHAA LIMHKA C pPacTBOpAaMU KHUCIOT U
mienoueid. PemieHue sKkcnepuMeHTal bHBIX 3afad 1o TeMe «OCHOBHBIE KJIacChl HEOPraHUYeCKHX
COCIMHEHUI.

Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema xumuieckux 3imeMeHToB J1.11. Menneneesa.

Crpoenne atoMoB. Xumuueckas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu Ilepsbie
MOMBITKA KJIaCCU(UKALIMA XUMHYECKHX dyieMeHTOB. [loHsTne o rpymnmax (ceMelcTBax) CXOIHBIX
9JIEMEHTOB: LIEJIOYHBIX M IIETOYHO3EMENIbHBIX MeTajllaX, rajoreHax, MHepTHHIX (OJaropoaHbIX) rasax.
DneMeHThl, KOTopble 00pa3yroT aM(poTepHble OKCHIbI U THIpoKcuIbl. [lepuonnyeckuii 3akoH. OTKpbITHE
Ilepuognueckoro 3akoHa. Ilepumommueckass cucrema xumuyeckux »saemeHToB J[.M. Menneneesa.
Kopotkonepuoanast u anuHHonepuonHas ¢opMbel Tabmuubl «llepuoanueckas cuctemMa XUMHUYECKHX
anemeHToB J[.M. MenneneeBay». Ilepuoasl u rpynnsl (A- u b-rpynmsr). Ctpoenue aromoB. CocraB
aTOMHBIX simep. M3oTombl. PaamoakTUBHOCTE. DJIEKTPOHBI. DJIEKTPOHHAS OpOMTa b, DHEPreTUUECKHUE



YPOBHH H IOJYPOBHH aroma: s-, P-, d-opOuTamu. DIEKTpOHHBIE KOHQHUIYpallMd W DIEKTPOHHO-
rpadpuueckue Gopmyiel aToMoB. DU3NYECKHIA CMBICI MOPSAIKOBOIO HOMEpA, HOMEpa MepHoa U TPYIIIbI
eMeHTa. CTpoeHHe 3JIeKTPOHHBIX 000JI04eK aTroMOB IepBbIX 20 XHMHYECKUX 3JIEMEHTOB
ITepunonnueckoii cucremsl [I. M. MeneneeBa: paclpeneiieHue dJIEKTPOHOB 110 YJHEPIeTUYECKUM YPOBHSM,
HOJypOBHAM M opoutansaMm. Pusndeckuii cmbica [leproanueckoro 3akoHa. 3aKOHOMEPHOCTH W3MEHEHMS
paanyca aTOMOB XMMHMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAUIMYECKUX CBOWCTB IO TPyNIaM U
nepuogam. M3MeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB COCIMHEHUN XMMHUYECKUX DJIEMEHTOB B IIEpHOJAX
U Tpymnmnax. XapakTepUCTUKa XMMHUUYECKOT0 3JIEMEHTa IO €ro mojoxkeHuto B llepuonnueckoil cucreme
JA.N. Menneneea. 3naueHue Ilepumoamdeckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XHUMHUYECKHX
JJIEMEHTOB JUIsl pa3BuThs Hayku M npaktuku. J[.MI. MenneneeB — ydeHbIl M TIpaXkIaHMH.
ONEKTPOOTPULATEIBHOCTh XUMHUYECKUX JJIEMEHTOB. XHMMHYECKasi CBA3b. BHIBI XMMHUYECKOW CBA3M:
KOBAJICHTHAsI MOJISIPHAs CBA3b, KOBAJIEHTHAs HEMOJISIPHAs CBA3b, MOHHAs CBsA3b. MexaHu3Mbl 00pa30BaHus
KOBQJIEHTHOM M MOHHOM CBSI3U. DJIEKTPOHHBIE U CTPYKTYpHBIE (OpMyJibl BelecTB. KaTHOHBI U aHUOHBI.
Kpucramnmmueckue u amopdHble BemecTBa. THUMBl KPUCTAJUIMYECKHX PEIIEeTOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAsl M UX XapakTepucTuku. CreneHp okuciaeHus. OnpeneacHue CTENeHe OKUCIEHHUsT aTOMOB
B OuHapHbIX coeAMHEHUAX. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. IIponeccsl okucieHus u
BOCCTaHOBJIEHMUA. OKkucinurenu U BoccTaHOBUTENIN. COCTaBIEHHE YPaBHEHMM IIPOCTBIX OKHUCIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH U pACCTAHOBKA B HUX KO3(PPHUIIMCHTOB METOIOM JJICKTPOHHOTO OajaHca.

Okcnepumenmanvroe uzyuenue eeujecms u sgrenuu: O3HaKOMIIEHHE C oOpasliaMHd METauloB U
HeMeTaJlJIoB. MoJIeTMpOBaHUE CTPOCHUSI MOJIEKYJ IIPU MOMOIIM PUCYHKOB, MOJEJNEH, 3JEKTPOHHBIX U
CTPYKTYpHBIX  (opmyin. IIpoBeneHue ONBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl  OKUCIUTENIBHO-
BOCCTaHOBHTEIILHBIX PEaKIHii (TOPEHUE, PEAKIIMH PA3I0KEHHSI, COCITUHCHUS).

9kacc

[ToBTOpeHue u yrinyOjeHUEe 3HAHMHA OCHOBHBIX pa3fesioB Kypca 8 kimacca. CTpoeHHE aTOMOB.
CBolicTBa aTOMOB XMMHMYECKHX 3JEMEHTOB, MX KOJMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTHKU
(paguyc, SIEKTPOOTPULIATENIBHOCTh, OSHEprus HoHu3auuu). llocienoBaTeslbHOCTh — 3aIOJHEHUS
3JIEKTPOHHBIX OpOUTAJIEH aTOMOB MaJbIX MepruoJ0B. OCOOEHHOCTH 3aMlOJTHEHUS AIEKTPOHHBIX OpOuTasneit
aTOMOB OO0JIBIINX Nepuo1oB. [lepuonnyeckas cucTeMa XUMHUYECKUX JIEMEHTOB B CBETE IIPE/ICTABICHUI O
cTpoeHnH aroma. CTENEHb OKUCIIEHMSI U BAJICHTHOCTh. lIpencraBienne o nepuoanyecko 3aBUCUMOCTH
CBOMCTB XMMHYECKHMX 3JEMEHTOB (3JEKTPOOTPULIATENBHOCTh, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOMWCTBA, KUCIOTHO-OCHOBHBIE CBOMCTBA OKCU/JIOB U THJPOKCHUIOB) OT CTPOCHHUS aTOMa.

Crpoenue BemiecTBa. BemiectBa B TBEpAOM, KHJIKOM U Ta3000pa3HOM COCTOSHUU. Bumbl
XMMHUYECKOM CBSI3U: HWOHHAsA, KOBAJIEHTHAs (HEMOJspHas, TMOJIsApHas); OOMEHHBII M JOHOPHO-
aKLENTOPHBIM MeXaHW3M O0pa30BaHMsS KOBAJIEHTHOM CBsI3U. MEXMONEKYISIpHbIE B3auUMOJCHCTBUS
(BomopoaHas cBsi3b, cUiIbl BaH-nep-Baanbca).

Tunel KpUCTAJUIMUECKUX PEIIETOK — aTOMHas, HOHHAs, METaJuIM4yecKas, MOJIEKYJspHas — H
0COOEHHOCTH MX CTPOEHUS. 3aBUCUMOCTb CBOMCTB BEILLIECTBA OT THUIA KPUCTAIIIMUECKON pEeIIeTKH U BUIa
XUMHUYECKOH cBsi3U. OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKHUX PEaKIINH.

Knaccugpukaius XUMHUECKHMX pEaKUUMi IO pa3IuyHbIM MpU3HaKaM ([0 YHCIy U COCTaBy
YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 HW3MEHEHHUIO CTENEeHEW OKUCIEHUS
XUMHUYECKHX 3JE€MEHTOB, MO OOpaTHMMOCTH, MO YYaCTHIO KaTajiu3aTopa, 10 arperaTHoMy COCTOSHUIO
pearupyronmx BemiecTn).

DJeMeHThl XUMHUECKOW TEePMOJMHAMUKN. DHEPreTuKa XMMUYEeCKUX peakuuid. TemnoBoit s ekt
XUMHUYECKON peakiuu. JK30- U SJHIO0TEPMUUECKHE peaklui, TEPMOXUMHUUEcKHe ypaBHeHHs. 3akoH ['ecca
U €T0 CIeACTBUS. BeIUMCIIEHNs IO TEPMOXUMHYECKUM YPABHEHHUSM.

IToHsiTHE O CKOPOCTH XUMHUYECKON PeaKIU. 3aKOH JEHUCTBYIOMMX Macc. DakTopsl, BIUAIOIINAE HA
CKOpPOCTh XMMHUYECKOH peakiuu. DHeprus aktuBauuu. [Tonstue o karanmze. @epmenTsl. UHIHOUTOPEI.
[Tonsitre 00 06paTUMBIX U HEOOPATUMBIX XMMHUECKUX peakiusx. [loHsTHe 0 XMMHUYeCKOM paBHOBECHH,
npuHuun Jle Illarenbe. YcnoBus cMelEHHS XMMHUYECKOTO paBHOBecHs. (DakTopbl, BIMSIOIIME Ha
COCTOSIHME XMMMUYECKOTo paBHOBecHs. IIporHozupoBaHHe BO3MOKHOCTH TMPOTEKAHUS XHUMHUYECKHUX



MIPEBPALICHHUI B pa3JIMYHBIX YCIOBUSX Ha OCHOBE IPEJCTaBICHUN 00 N3YUEHHBIX AIE€MEHTAX XUMUYECKOU
KMHETUKHU U TEPMOJUHAMUKH.

OKHMCIUTENIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOMCTBA
XUMHUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU OKUCJIEHUs. Ba)kHbIE OKHUCIUTENN U BOCCTAHOBUTEIH.
[lepmanranar kanus (xapakrtepuctuka). CocTaBlieHHE YPaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

OJIEKTpONIUTHYECKAss ~ JMccoluanus. XMMHUYECKME  peakuMu B pacTtBopax.  leopus
AJIEKTPOJIMTUYECKON Jucconnanuu. PacTBopeHue kak (¢u3umko-xumuueckuii mporecc. Ilonarue o
TUApAaTax M KPHUCTAUIOTUAPATAX. OJIEKTPOIUTHI U HEAIEKTpOIUThl. KaTHOHBI, aHMOHBI. MexaHu3Mm
JMCCOIMALIMN BEIIECTB C PA3IMYHBIM BHJOM XUMHUYECKOW CBsi3u. CHUIIbHBIE U cIalOble DJIEKTPOJIUTHI.
Crenenp auccolMalvM, KOHCTaHTa aAuccounanuu. FMoHHOe mpousBeneHue BOJbl. BomopoaHblil
nokasareib. MHAUKATOpBI. DIEKTPOIUTHYECKAs AMCCOLMALMS KHUCIOT, OCHOBaHMM M cosiel. Peakuuu
MOHHOTO OOMEHa. YCIIOBUSI MpPOTEKaHUs peakuuid HOHHOro oOMeHa. MosekynsipHble, MOJHbIE U
COKpalllCHHbIE HOHHbIE YypaBHEHHMsS peakuuil. CBoWMCTBa KHCIOT, OCHOBAaHHMH U COJIeH B CBETE
MPEJICTAaBICHU 00 AJIEKTPOIUTUYECKOU Aucconuanui. KauecTBeHHbIE peakiuu Ha HOHBL. [uapoiu3
cosiel. IoHHBIE ypaBHEHUs TUAPOIN3a COJIEH. XapakTep Cpelbl B BOAHBIX PACTBOPAX COJIEH.

Oxcnepumenmanvioe  usydyenue  eewecms u - AeneHuu: (O3HAKOMIEHHE C  MOJACIAMH
KPUCTAJUTMIECKUX PEHIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HEMETAJJIOB (TpaduTa U anmasa),
CIIOKHBIX BeIecTB (Xjopuaa HaTpus). MccienoBanue 3aBUCMMOCTH CKOPOCTH XUMHUYECKOW PEeaKIH OT
BO3JICHCTBUS pa3iMuHbIX (DakTOpoB. OMNBITHI, WUIIOCTPUPYIOIIME OOPATUMOCTh XMUMUYECKUX PEAKIIMM.
HccnepoBanue 31€KTpONPOBOAHOCTH PACTBOPOB, IMpolecca AUCCOLMAIMU KHUCIOT, LIEIOYEHd U COJIeH.
[IpoBenenne OMBITOB, WJUIIOCTPUPYIOUIMX TPHU3HAKK TPOTEKaHWs pPEaKUuid HOHHOTO oOMeHa
(ob6pa3oBaHue ocajaka, BbIIEJICHHE raza, oOpa3oBaHue BOJbI). [IprMeHeHHE HHIMKATOPOB (JaKMmyca,
MeTHIIOpamka 1 (peHonTanenHa) s onpeaesieHus XapakTepa Cpeabl B paCTBOPaxX KUCIOT, OCHOBAaHHUN U
cosieid. [IpoBeneHre ONbITOB, MIUTFOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
(ropeHue, peakuu pas3iokKeHUs], coequHeHus ). PacriozHaBaHWe HEOPraHMYECKUX BEILECTB C MOMOUIBIO
KAueCTBEHHBIX PEAKIUI Ha MOHBI. PenieHune 3KCIepUMEHTANbHBIX 3a7ad 1o Temam: «OKUCIMTEIbHO-
BOCCTaHOBUTENbHBIE PEAKINNY, «[ UaAPONIHU3 coneity, «IIEeKTPOTUTHIECKas TUCCOLUALIN.

Hewmerainmsl 1 X coeIMHEHUS.

OO0mras xapakTepucTHKa HeMeTaToB. OCOOCHHOCTH CTPOSHUS aTOMOB XMMHYECKHUX AJIEMEHTOB,
IIPOCTBIX  BEWIECTB, auioTponus. OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  CBOMCTBA  HEMETAJLJIOB.
CpaBHHTENIbHASI XapaKTEPUCTUKA COSTUHEHN HEMETAJIOB.

OOmrast xapakTepucTUKa ranoreHoB. OCOOEHHOCTH CTPOECHHS AaTOMOB, XapaKTepHbIE CTENEHU
okucienusa. CtpoeHue U pU3ndeckue CBOWCTBA MPOCTHIX BEIIECTB — rajJoreHOB. XMMUYECKHE CBOWCTBA
Ha npuMepe Xjopa (B3auMoJeicTBUE C MeTaJUIaMU, HEMETaJlJIaMU, BOJOM, I1el04aMu). XJI0pOBOIOPO/I.
ConsiHast KUCTIOTa, XUMHUYECKHE CBOMCTBA, MOJTyYeHne, MpuMeHeHue. JleiicTBue xjaopa 1 XJIOPOBOIOpOaa
Ha OpraHW3M uYeloBeKa. BaxkHelmme XxJopuapl MW WX HaxoxzaeHue B mnpupone. Ilomsrue o
KHCIIOPOJICO/IEPKAIUX KHCIIOTAX XJI0pa U UX COJISIX.

OO0mrast xapakTepUCTHKa XUMUYECKHX 37eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue 1 pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
cepbl. AJUTOTPOINHbIE MOIU(UKAIIUN KHCIOPO/a U cepbl. XMMUYECKHE CBOMCTBA cephl (B3aUMOACHUCTBHUE C
HEMeTaJUIaMH, MeTaJlJlaM{, KOHIIEHTPUPOBAHHBIMU a30THOW M cepHOM KucimoTamu). CepoBoaopon,
CTpoeHue, GU3NUEeCKue U XUMHUYECKHE CBOWCTBA (KUCIOTHBIE M BOCCTAHOBUTENIbHBIE CBOICTBA). OKCHIBI
cepbl KakK IMpEeACTaBUTEIN KHCIOTHBIX OKCcHA0B. CepHucras kuciota u ee conu. CepHas KuCIOTa,
¢usnyeckre U XMMUYECKHE CBOWCTBa (0OIIME Kak MpeACTaBUTENS Kilacca KUCIOT U Crenu(pUuIecKue).
Comm cepHOM KHCTOTBHI. XUMHYECKHE PEaKIHUH, JeKallue B OCHOBE MPOMBINIJIEHHOTO Crocoba
MIOJIyYEHUsI CEpHOM KucioTel. IlpencraBieHuss O XMMHMUYECKOM IPOM3BOJACTBE U CBA3aHHBIX C HUM
npodeccusix. Ilpumenenne cepHoil KHCIOTHI M cynbdaTtoB. KauecTBeHHblEe peakiuu Ha CylIbQUT-,
cynbpua- u cynbdar-aHHoHb. HaxokaeHue cepbl M €€ COeAMHEHWH B mpupoge. XHUMHYECKOe



3arpsi3HEHUE OKPY’KaIoIIeH Cpelbl COCIMHEHUSIMU cepbl (KUCIOTHBIE NTOXKIHU, 3arpsA3HEHHUE BO3yXa),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OO61mas xapakTepuCTUKa XUMUYECKHX 3JeMEeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIC CTCTICHH OKUCICHHS. A30T, pachpoCTpaHEHUE B MpUPOJe, (HU3MYECKHEe U XUMHUYECKUE
CBOICTBa (B3aUMOJIEHCTBUE C METaJUIaMU, BOJOPOJOM, Kucioponaom). KpyroBopor azora B mpupo/e.
AMMUak, ero Gu3MYECKUe U XUMUYECKHE CBOMCTBA (OKHUCIIEHNE, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOpA),
MIPUMEHEHHE U TOJIyYeHUEe B TaOOPaTOpUH U MPOMBIILIEHHOCTU. VIOH aMMOHUS, TOHOPHO-aKIIETITOPHBIH
MeXxaHu3M ero oopazoBanus. Conu aMMOHUS, UX (PU3UYECKHE M XUMUYECKUE CBOWCTBA (Pa3ioXKeHUE U
B3aMMOJICIICTBUE €O Iero4Yamu), npuMmeHeHue. KadecTBeHHash peakius Ha HOHBI aMMOHHS. OKCHIIBI
azora (I, II, III, IV, V). Asorucras kuciota. A30THas KHUCJIOTa, €€ MOJy4deHHE, (PU3UYecKue u
XUMHYECKHE CBOWCTBA (00IIME Kak IMPEeACTAaBUTENs Kjacca KUCIOT U crheuu@uueckue), mpuMeHEHHeE.
XUMHUYECKUE PEAKIUY, JICKAIINE B OCHOBE MOJYUYEHHUSI a30THOW KUCIIOTHI B MIPOMBIIIIICHHOCTH. HUTpaThI
u HUTpUTHl. KayecTBeHHBbIE pEaKIMU HA HUTPAT- U HUTPUT-AaHUOHBL. XHUMHUYECKOE 3arps3HeHHe
OKpYXKaroIllel Cpeabl COCIMHEHUSMHU a30Ta (KUCIOTHBIC HOXAH, 3arps3HEHHE BO3[yXa, IOYBBI U
BOJIOEMOB).

®dochop, amnorponubie Mogudukamuu Gochopa (Oenbiii 1 kpacHbll hocdop), dpuznueckue u
XUMHYECKHE CBOIiCTBa (B3auMoselicTBre C MeTallJIaMH, KHCIIOPOJIOM, rajioreHamu,
KOHIICHTPUPOBAHHBIMH a30THOW M cepHOU kucnmoramu). Oxcunsl dpochopa (111, V), dochopras kucnora,
¢busnueckue W XUMHUYECKHE CBOWCTBa, moiydyeHue. KauecTBeHHas peaknus Ha (ocdaT-HOHBI.
[Ipencrasnennst o ranoreannax ¢ocdopa (I, V). IlonsTne 0o MUHEpaNbHBIX yIOOPCHHSIX. A30THBIC,
dbochopHbie, KOMIIEKCHbIE y100peHuss. XUMHUECKOe 3arpsi3HeHNEe OKPYKaoIel cpeibl COeTUHEHUSIMU
azota u (hocdopa.

OO6mmas xapakTepucTuka XumMuueckux 3neMeHToB IVA-rpymnmbel. Oco0eHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHBbIC CTEIICHW OKHCIEHUS. YTIEPOJ, auIoTporHble Moaudukanuu (rpadut, anmas, QyiepeH,
rpadeH, HaAHOTPYOKH), (QU3NUYECKHE M XUMHUYECKHE CBONCTBA MPOCTHIX BEIHIECTB (B3aMMOCHCTBHE C
METaJJIaMH, HEMETAJUIAMH, KOHIICHTPUPOBAHHBIMH a30THOH W cepHOU kuciotamu). [loHsTHe 00
aacopOuuu. KpyroBopot yriepoma B mpupone. OKcuibl yriepoja, uX (U3MYECKHe U XUMUYECKUE
CBOWCTBa, NEHCTBHE HA JKUBBIC OPTaHHU3MBI, TMOJyYEHHE W TPHUMEHEHHE. DKOJIOTHYECKHE IMPOOIIeMBI
atMocdepsl, cBsa3aHHble ¢ okcuaoMm yriepona (IV). YrompHas kucnmotra u ee coiu, ux (U3NYECKUE U
XUMHYECKHE CBOWCTBA, TONy4eHHE M TpuMeHeHue. KapOoHAThI, THAPOKapOOHATBHI, WX CBOWCTBA.
KauectBennas peakuus Ha KapOoHaT-uoHBL lcmonp3oBanue KapOOHAaTOB B OBITY, MEIHIIMHE,
MIPOMBIIIJICHHOCTH ¥ CEITLCKOM XO035HCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEQUHEHHSIX YIiepoja:
YTIEBOJOPOAB (METaH, dTaH, 3TUJICH, allETHJICH), 3TAHOJ, TJIMIEPHH, YKCYCHas KUcCioTa. [IpupoaHbie
WMCTOYHUKU YTIIEBOJOPOIOB (Yrojib, MPUPOIHBIA Tra3, HE(PTh), MPOAYKTHl MX MepepadOTKH, X POJIb B
OBITYy W MPOMBINIUICHHOCTH. [IOHATHE O OWMOJIOTMYECKM BAXKHBIX OPTaHMYECKHUX BEIIECTBAX — JKHpax,
Oenmkax, yriieBoJaXx — W WX POJIM B JKU3HM YeloBeKa. EJMHCTBO OpraHMYecKHMX W HEOPraHMYECKUX
COEMHEHHII.

Kpemuuii, ero ¢usmueckue u XHUMHUYECKHE CBOMCTBa (B3aMMOJCWCTBHE C MeTallJlaMH,
KHCIIOPOJIOM, YTIIEPOOM, TaJIOTeHaMH ), TIOJTydeHUE U pUMeHeHue. PO KpeMHHUS B IPUPOJIEC U TEXHUKE.
Oxcun kpemuus (IV), kpemHHeBas KHCIOTa, CHUIUKAThl: (U3MUECKHE M XUMHUYECKHE CBOWCTBA,
MOJIyYeHUE W TIPUMEHEHWE B OBITY W TPOMBIIUICHHOCTH. BakKHEWINE CTPOUTEIbHBIC MAaTEPHAIIBI:
KepaMHuKa, CTEeKJO, LeMeHT, OeToH, kene3o0eToH. [Ipobiembl 0e30mMacHOrO HWCMOJIB30BaHUS
CTPOMUTEIILHBIX MAaTEPHUAJIOB B IIOBCETHEBHOMN KH3HU.

Bop. OcoGenHoctu crpoeHus aroma. OOmue mpeAcTaBieHUs O (PUIUUECKHX M XUMHUYECKUX
cBoMcTBax. bopHas kucnora.

Okcnepumenmanvhoe usyyenue eewecms u asienuti. O3HaKOMIIEHHE ¢ 00pa3lamMy MPUPOHBIX
XJIopuIoB (TasoreHuoB). [IpoBeneHrEe OMBITOB, OTPAKAIOMMX (U3MYSCKHE W XHUMHUYECKHE CBOWCTBA
TaJIOTEHOB U WX COeAuHEeHM. M3ydeHune CBOWCTB COJITHOM KHUCTOTHL. [IpoBeneHHe KaueCTBEHHBIX
peaknuii Ha XJIOpHI-, OpOMHUJ- ¥ HWOJHUJ-WUOHBI, W HAOJIOJACHHE NPH3HAKOB WX IPOTCKAHMS.



O3zHakomiieHHE ¢ 00pasamMu cepbl U e MPUPOAHBIX coeauHenuid. Habmronenne nmporecca o0yriMBaHus
caxapa MOJ JACHUCTBUEM KOHLIEHTPUPOBAHHOMW CEPHOM KHUCIOTHL. M3ydyeHHE XHMHYECKHX CBOWCTB
pa3zbaBieHHON cepHOW KHCHIOTH. [IpoBeleHHe KayeCTBEHHBIX peakuuid Ha CcylabQua-, CyIbPUT- U
Cynb(haT-uOHBI, ¥ HAOIOIEHUE MTPU3HAKOB UX MpoTekanus. O3HaKOMIICHHE ¢ (PU3NYECKUMHU CBOHCTBAMU
azora, (ochopa M UX COCIMHEHHH, oOpa3namMu a30THBIX W (ochopHbIX ynoOpenuit. Ilomydenwue,
coOupaHue, pacrno3HABaHWE M HU3YYCHHE CBOWCTB aMMMaKa, H3y4eHHE CBOWCTB COJIEH aMMOHHMSL.
[IpoBeneHne KaueCTBEHHBIX peakluil HA HOH aMMOHUS, HUTPUT-, HUTpAT- U Poc]ar-uoHbl, U U3y4eHHE
IIPU3HAKOB HX IMpOTeKaHusA. M3ydeHue B3aMMOAECUCTBUS KOHLICHTPUPOBAHHOM a30THOM KHUCIOTHI C
MeZblo, CBOMCTB (hoCchOpHOM KHUCIOTHI U ee coseid. O3HaKOMIIEHHE C MOJEISMHU KPUCTaUIMYECKUX
pemieTok anmasza, rpaduta W QyUiepeHa, C MPOIECCOM aAcOpOIUK PACTBOPCHHBIX BEIIESCTB
aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM mpotuBorasza. llomyuenue, coOupanue, pacrio3HaBaHUE U
M3yueHHE CBOMCTB YIJIEKUCIIOTo ras3a. [IpoBeseHne KauecTBEHHBIX pEakIMii Ha KapOoOHAT- U CHUIIMKAT-
MOHBI, U M3y4YCHHE NPU3HAKOB UX NpoTeKaHUs. VM3yueHue B3aUMHBIX IpEBpallleHUIl KapOOHATOB U
ruapokapoonaToB. O3HakoMiIeHHE ¢ 00paslaMu MPUPOJHBIX KapOOHATOB M CHJIMKATOB, C MPOIYKIMEH
CUJIMKAaTHOM IIPOMBIIUICHHOCTHU. Pelienne skcrnepuMeHTaIbHbIX 3a/1a4 10 Teme «BaxxHelme HeMeTaibl
Y UX COCIMHECHUSI.

MeTtanibl ¥ UX COEAMHEHUS.

OO6mue cBoiicTBa MeTayuoB. OOmas XapaKTePUCTHKA XMMHUYECKUX DJIEMEHTOB — METAJUIOB HA
OCHOBaHMM ux nonoxeHus B [lepuoanueckoil cucrteme xumuueckux snnemeHtoB (.M. MenneneeBa u
cTpoeHusi aToMoB. Metauibl A- u B-rpynn. CtpoeHne mpocThIX BEHIECTB — METaIOB. Merayuinyeckas
CBS3b UM METaNIMYecKkas KpUCTaIM4ecKas pemeTka (MpUMHUTHBHas KyOudeckas, OOBEMHO-
LIEHTPUPOBaHHAs KyOuueckasi, IpaHelICHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IUIOTHOYMAKOBaHHAs). 3aBUCHUMOCTh (PU3WYECKUX CBOMCTB METANIOB OT CTPOCHUS KPUCTAIJIOB.
DNEeKTPOXUMHUYECKUN Psii HaNpsKeHUW MmeTtaiuioB. OOmue XMMUYECKHe CBOMCTBa MerauioB. OOmme
CHOCOOBI MOTYYESHHs] METAJNIOB, METAJUTYPrusi. DJIEKTPOJIU3 PACINIaBOB U PACTBOPOB COJICH KaK OJUH M3
CTIOCOOOB TONy4YeHUsT MeTauIoB. [oHATHE O KOPPO3WU METAJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT
koppo3uu. CrjaBsl (CTallb, YYT'yH, JIOPATIOMUHUN, OpoH3a). [I[ppuMeHeHre MeTalIoB U CIJIaBOB B OBITY U
MPOMBIIIIIICHHOCTH.

Mertamnst A-rpynm.

[Ilenounble Metamibl: monoxkeHue B llepuomnueckolt cucrteMe XuUMUYecKux aieMeHtoB .M.
MenzeneeBa, CTpOCHHE UX aTOMOB, HAXOXJeHHE B mpupoje. Puznueckue U XMMHUYECKHUEe CBOMCTBa (Ha
npuMepe Hatpusi W Kaius), noigydeHue. OKCHABl W THAPOKCUIBI HaTpusi W Kanus. [lpumenHenue
LIEJIOYHBIX METAJUIOB U UX CO€IMHEHUH. bromornueckas posib HaTpUs U Kallusl.

[I{erouHO3eMENBbHBIE METAUIBI MarHUM W KajdblUW: MoyokeHue B Ilepmoamnueckoil cucreme
xuMuyeckux sneMeHToB J[.M. MenzaeneeBa, CTpoeHHE UX aTOMOB, HaXOXAeHUE B npupoae. Pusnueckue
U XUMUYECKHE CBOMCTBA MarHusi U Kajiblus. BakHeiine coequHEHUs KalbIUsl W MarHus (OKCH]I,
THAPOKCHJ, COJIM), CBOWMCTBA, MpuMeHeHHue. JKecTKOCTh BOABI U CIOCOOBI ee ycTpaHeHus. Kpyrosopot
KaJIBIUS B TIPUPOJIE.

Amomunuii: nonoxxenue B [lepuoanueckoil cucreme xumudeckux sneMenToB .M. Menneneesa,
CTPOGHHE aToMa, HaxoXJeHue B mpupoje. DuU3MYecCKHe W XUMHUYECKHE CBOWCTBA aTFOMHUHUS.
AmMdoTepHbIe CBOICTBA OKCH/IA U TUAPOKCH A altoMUHus. [[puMeHeHre allfOMIHMSI U €T0 CIUIaBOB.

Meramnel b-rpymnmn.

OOmass xapakTepucTuka MeTauioB b-rpynnm  (MOOOYHBIX MOATPYMM): TIOJOXKEHUE B
[Tepuonnueckoii cucreme xumudeckux snemeHToB [[.1. MenneneeBa, 0COOEHHOCTH CTPOCHHUSI aTOMOB.
SIBneHune «mIpoBaia» JIIEKTPOHA HA MPUMEPE CTPOCHHUS aTOMOB XpoMa, Meau, cepeOpa. BaieHTHBIE
COCTOSIHUSI aTOMOB d-3JIEMEHTOB, CTENIEHH OKHUCJIEHHUS aTOMOB B COE€AMHEHUSIX. 3aBUCUMOCTb KHCIOTHO-
OCHOBHBIX CBONCTB OKCHUJIOB M THAPOKCHUJIOB METAJUIOB OT 3HAUEHHUS CTEIEHH OKHUCIICHUS JIEMEHTa B
COeMHECHUHM (Ha TpuUMepe coeanHeHU Xxpoma). [lepBoHavallbHBIE TPEACTABICHHUS O KOMILJIEKCHBIX
COEIUHEHMSIX.



Menp u cepeOpo: CTpoeHHE aTOMOB, CTENEHU OKucieHus. OOmue KpaTKue MpencTaBICHHS O
¢U3MYEeCKUX ¥ XUMHUYECKHMX CBOMCTBAaX TPOCTBIX BEIIECTB (B3aUMOJCHCTBUE C KHUCIOTaMU-
OKHUCJIUTEISIMH ), 00 UX OKCUAAX, TUIPOKCUIAX U COJSIX, X npuMeHeHuu. [IpencraBienust 06 aMMHUagyHbIX
KOMIUIeKcax cepedpa u mean. KauecTBeHHBIC peakIny Ha KaTHOHBI Mean (2+) u cepedpa.

[{unk: cTpoeHuEe aToMa, CTENEHb OKHUCICHUSA. XapaKTepUCTHKA (U3MUYECKUX M XUMHYECKHX
CBOWCTB, NMpHMEHEHHE, aM(OoTepHBbIE CBOHCTBa OKCHJA M THAPOKCHAA. KauecTBeHHBIE peakUuu Ha
KaTHOHBI [IUHKA.

JKeneszo: crpoenue aroma, creneHu oxuciaeHusd. Haxoxnenue B mnpupone. dusudeckue u
XUMHUYECKHE CBOMCTBa jKelle3a, MpUMEHeHHe. buonornueckass poiib xene3a. OKCUAbL, THUIPOKCUIBI U
coinu >kene3a (II) u xxenesa (III), ux cocras, cBoiicTBa U nonydeHue. KauecTBeHHbIE peaklMi HAa KaTUOHBI
xeneza (2+) u xenesa (3+). UyryH u cramp — cruiaBbl >kenes3a. [Ipou3BOICTBO yyryHa M CTaiH.
DKosornyeckre npooIeMbl, CBAI3aHHBIE C METAJUTYPTHUYECKUMU POU3BOJICTBAMH.

OKxcnepumenmanbHoe uzyyeHue eeujecms u aenrenuti: O3HaKOMIIEHHE C 0OpasllaMHd METAIIOB U
CIJIaBOB, UX (PM3NYECKUMHU CBOWCTBAMH. MOJEIMPOBAHUE METAUTUNYECKON KPUCTAILNTUYECKON pPEeIIeTKH.
N3yuenune B3auMOACMCTBUS METAIUIOB C BOJIOM, C paCTBOPAaMU COJIEH U KUCIIOT, UCCIEA0BAHUE MPOLIECCOB
anekTposnn3a pactBopoB xisopuga meau (II) w1 wmommpma kanus, xoppo3uum MetayioB. M3ydenue
O0COOCHHOCTEH B3aMMOJEUCTBUSA OKCUIOB KalbLMSg M HAaTPHsS C BOJOM, MX THIPOKCHIOB — C OKCHIOM
yraepoaa (IV) m kucinoramu. M3ydeHune CBOHCTB KapOOHATOB M TUAPOKAPOOHATOB KaIbIIUS, KECTKOU
BOJbl. M3yueHHe MponeccoB MOJYYEHHUS THAPOKCHUIIOB XKeje3a, UX XUMHYECKHX CBOMCTB. M3yueHue
IIPU3HAKOB NPOTEKAHMS KAUECTBEHHBIX PEaKLMi Ha MOHBI (MarHus, Kajablys, aIFOMUHUS, [IMHKA, JKeJie3a
(2+) u xenesa (3+), menu (2-+). HaGmroneHue u onucanye OKpaliMBaHus IJIaMEHU MOHAMH HATPHS, KA
n Kaneuus. MccnenoBanue aM(oOTEpHBIX CBOMCTB I'MAPOKCHAA altoMuHUS, rujapokcuna xpoma (III) u
TUAPOKCHIA IIMHKA. PerieHne sKcnepUMEHTAIbHBIX 3aJad Mo Teme «Baxuelmme MeTaibl U HUX
COETUHEHUS.

XuUMHS ¥ OKpyXarouasi cpesa.

BemectBa u Mmatepuansl B MOBCEAHEBHOM KU3HU YeJIOBEKa. BaxkHelme BEIeCcTBa 1 MaTepHalIbl,
obyacTi X nMpUMeHeHHs. bezonacHoe Hcnonb30BaHNE BEIIECTB M XMMUYECKUX peakluii B ObITy. [lepBas
MIOMOIIb MpPU XHMHUYECKUX OXKOrax M oTpaBieHMsX. HoBble Marepuansl W TexHOJOruH. IIpuHUUIBI
«3€JIEHON XUMUN». XUMHUSI U 3J0POBbE. 3HAYCHUE U3ydacMbIX XUMHUECKUX 3JIEMEHTOB U UX COEIMHEHUN
uis (QYHKIIMOHMPOBAaHMS OpraHu3Mma uyesoBeka. [loHsATue o 370poBOM 00paze >XKU3HU. XHUMHUYECKOE
3arps3HEHUE OKpYXKarollled cpeibl. DKOJIOTHYecKHe MpoOeMbl, CBSI3aHHbIE C COCMHEHHUSIMU YIiiepoJa,
a3zoTa, cepbl, TsoKenblx MeTaysioB. [lonstue o [1JIK. Posib XxumMuM B pemieHUH 3KOJIOTHYECKUX MPOOJIEeM.
DKcIepUMEHTATbHOE U3YYEHHUE BElIeCcTB U siBJIeHUN: O3HaKOMIIEHHE ¢ 00pa3liaMu MaTepuanoB (CTEKIIO,
CIUIaBBl METAJUIOB, TMOJMMEpHbIE Marepuanbl). OrmnpeneiaeHre KHUCIOTHOCTH IPHUPOJHBIX  BOI.
MopenupoBaHue mporecca 00pa3oBaHHs KUCIOTHOTO IO/, U3yUYE€HHUE €ro BO3/IEHCTBHSI HA MaTepUabl.

[ToBTOpeHue u 0600IIeHNE 3HAHUI OCHOBHBIX Pa3iesIoB KypcoB 8-9 Kiaccos.

[Tepuognuecknii 3axkoH u Ilepuoguueckass cucremMa XHMMHYECKHUX DJOJIEMEHTOB B  CBETE
MIPEJICTAaBICHUM O CTPOEHUs aToMa. 3aKOHOMEPHOCTH B M3MEHEHHM CBOWCTB XMMHUYECKHX 3JIEMEHTOB U
X COeAMHEHHWH B mepuoaax u rpymmax. CTpoeHHe BellecTBa B TBEPIOM, XKHIKOM U Ta3000pa3HOM
COCTOSTHUM. BuAbl XMMUYECKOW CBS3U. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUINA KPUCTAIUMYECKOU
PELIETKH U BUAAa XUMHUECKON cBs3H. Kitaccudukanus XuMHUUECKUX peakifii Mo pa3InyHbIM MPU3HAKAM.
[IporHo3upoBanue BO3MOKHOCTH MPOTEKaHUS XMMHUYECKUX MPEBpAIICHUN B Pa3IMYHBIX YCIOBHUSAX Ha
OCHOBE TPEJCTABICHUN XUMUYECKOW KMHETUKUA U TEPMOJIMHAMUKN. XUMHUUYECKUE PEAKIIMM B PACTBOPAX.
I'mpponus coneit. Peaknum OKUCIIEHHUSI-BOCCTAHOBIICHUS. DieKTposn3. CBOMCTBA KUCIOT, OCHOBAHUY H
cojlei B CBeTe TMpEACTaBICHUH 00 DIEKTPOJUTHUECKOW JUCCOIMALMU M  OKHCIMTEIbHO-
BOCCTAaHOBUTEIbHBIX PEAKLIUAX.

3. Tnanmpyemblie o0pa3oBaTeibHbIe Pe3yJabTAThl 0CBOEHUS Y4eOHOro mpeaMera « XuMHI»
JIMYHOCTHBIE Pe3y/IbTAThI



JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IPOrPAaMMbl OCHOBHOT'O 001IIET0 00pa30BaHUs JOCTUTAIOTCS B
XoZie O0y4eHUs XMMUU B E€AMHCTBE Yy4eOHOW M BOCHHTATENBHOW JESITEIHHOCTH 00pa3oBaTelbHOM
OpraHu3alii B COOTBETCTBUU C TPAJULUUOHHBIMH POCCHUMCKMMHU COLIMOKYJIBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMH IIEHHOCTSIMH, MPHHATBIMA B OOIIECTBE MpaBWIAMH W HOPMaMHU TIOBEACHUS U
CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUA, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JInuHOCTHBIE PE3YyIbTAThl OTPAXKAIOT F'OTOBHOCTH OOYYArOIIMXCS PYKOBOACTBOBATHCA CHUCTEMOMN
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALUN U pacIIUPEHUE OIbITa JIeATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTu:

1) maTpuoTHYECKOro BOCIUTAHMS: MPOSIBIEHUE IIEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY
KyJIbTYPHOMY, Hay4YHOMY U HCTOPHUYECKOMY HACJIEIUIO, [IOHUMAHUE 3HAYEHUS XUMHUYECKOW HAyKU M
TEXHOJIOTUH B JKU3HU COBPEMEHHOI'0 OOILECTBa, B Pa3BUTUU 3KOHOMUKH Poccuu 1 cBOero peruoHa;

2) TpaXJAaHCKOTO BOCIUTAHMS: IPEACTABICHUE O COLMAIBHBIX HOpPMax U IpaBUiax
MEXKJIMYHOCTHBIX OTHOILIEHMH B KOJUIEKTHBE, IPOSBICHHE KOMMYHUKATUBHOW KYyJIbTYPbl B
pa3HoOOpa3HON COBMECTHOM MAEATENbHOCTH; CTPEMJIEHHE K B3aMMOIOHMMAHHUIO W B3aMMOIIOMOIIHM B
nporecce yueOHOM M BHEy4eOHOM JesTeIbHOCTH; TOTOBHOCTh OLIEHMBATh CBOE MOBEJCHHUE U MOCTYIKH
CBOMX TOBapHIlEld C MO3UIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS IOCJIEICTBUI
MIOCTYIIKOB;

3) ¢dopmMupoBaHHS IIEHHOCTH HAyYHOTO I[TO3HAHWSA: MHPOBO33PEHUECKHE MPEICTABICHHUS O
BEIIECTBE U XMMHYECKOH peaklMu, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAyKu H
HEOOXOAMMBIC JJIsl MMOHMMAaHUS CYITHOCTH HAayYHOW KapTUHBI MHpPA; OCO3HAHUE LEHHOCTH HAYYHOTO
MO3HAHUSA Ul Pa3BUTHUS KaXKIA0T0 YeJI0BEKa U MIPOU3BOAUTENIBHBIX CUJI OOILECTBA B IIEJIOM, POJIM U MeCTa
Hayku «XHUMHS» B CHCTEME HAay4HbIX MPEICTABICHUH O 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPOJBL,
B3aMMOCBSI35IX YEJIOBEKa C IMPHUPOJHOW M TEXHOJOTMYECKOM Cpeloi; Mo3HaBaTelabHAas MOTHBAaLUA U
UHTEpeC K OOy4YeHHUIO, TOTOBHOCTh U CIOCOOHOCTh K CAaMOpPa3BUTHUI0O U C€aM0o00pa3oBaHHIO, K
UCCIIEI0BATENILCKON JEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY HamlpaBiCHUS M YPOBHS JajbHEHIIEro
oOy4eHus;

4) BOoCHIMTaHUS KYJIbTYphI 3J0POBbS: OCO3HAHUE IIECHHOCTU KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 370pPOBbIO, YCTaHOBKa Ha 370pPOBBIM 00pa3 »XU3HH, OCO3HAHHE MOCIEACTBUM W HENpUSTHE
BPEIHBIX MpPUBBIYEK (YHNOTPEOJIEHUS aJKOTroJisi, HAPKOTHKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIOIEHUS
npaBwil 0€30MacCHOCTH MpU OOpalleHUMH C XMMHYECKMMHU BEIIECTBAMU B Y4YEOHBIX U JKU3HEHHBIX
CUTyalUsX;

5) TpyznoBoro BocnuTaHus: (OpPMHUPOBAHHE LIEHHOCTHOI'O OTHOIIEHUS K TPYAOBOM A€ATEIbHOCTU
KaK €CTeCTBEHHOH MOTPeOHOCTH 4YelloBeKa M K HCCIEI0BaTEeIbCKOW JIEATENIbHOCTH KaK BBICOKO
BOCTpeOOBAHHOM B COBPEMEHHOM O0ILIECTBE; pa3BUTHE UHTEpeca K MpodeccusiM, CBA3aHHBIM C XUMUEH, B
TOM 4HcIe K podeccusiM HayqHOH cepbl, 0CO3HAHNE BO3MOKHOCTH caMOpean3aluu B 3TOH cdepe;

6) DKOJIOrMYECKOTO BOCHHUTAHMS: OCO3HAHHME HEOOXOJUMOCTH OTHOUIEHHUS K MpPHUPOJE Kak
HCTOYHUKY JKU3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHNUS; IOBBIILIEHUE YPOBHS dKOJIOTMYECKON KYJIBTYPBI:
MpUOOpETEHNE OMbITa IUIAHUPOBAHUS IIOCTYNKOB M OLEHKHM HUX BO3MOXHBIX TOCIEACTBUN JUId
OKpY’KaloIlel cpeabl; OCO3HAHHE TIJI00AJBHOTO XapakTepa HKOJOTHYECKUX MpodsieM M MyTel ux
pEelIeHNs; CIOCOOHOCTh NMPUMEHSATH 3HAHMS, MOJy4yaeMble IPU U3YYEHUU XUMHUH, JUJIS pEelIeHUs 3ajad,
CBSI3aHHBIX C OKPY)KAIOIIEH Cpefoi; aKTUBHOE HENPUATHE IEHCTBUM, MPUHOCSIIUX BPEN OKPYKAIOLIEH
cpelie; OCO3HaHHME CBOEW pOJIM KakK TrpakJaHUHA U MOTPEOHUTENs B YCIOBHSIX B3aWMOCBSI3U MPUPOTHOM,
TEXHOJIOTMYECKOM M COLMAIBHON Cpell; TOTOBHOCTb K YYAacTHIO B IPAKTUYECKOW JAESITEIBbHOCTH
9KOJIOTUYECKON HaIIPaBJICHHOCTH.

MeTtanpeameTHbie pe3yJIbTaThl

MertanpeameTHble pe3yibTaThl O0yYarOIIMXCs, OCBOMBIIUX MPOTrpaMMy MO XMMHHU OCHOBHOT'O
obmiero o0pazoBaHMsl, BKIIOYAIOT: YCBOCHHE MEXIUCHUIUIMHAPHBIX (MEXIpPEAMETHBIX) MOHATH,
OTpaXXaMIIKUX MaTepuaIbHOE €IUHCTBO MHpa U IPOLEeCcC IMO3HAHUS (BEIIECTBO, CBOMCTBO, SHEpPrus,
ABJICHHE, HAy4YHbI (aKT, 3aKOHOMEpPHOCTh, THUIOTE3a, 3aKOH, TEOpHs, HAOIIOAECHUE, H3MEpEeHHE,
UCCIIEIOBaHNe, HKCIEPUMEHT U JIpyrHe); OBJIAJICHUE YHHUBEpPCaJIbHBIMU YYEOHBIMU JIEHCTBUSMU



(mo3HaBaTENbHBIMH,  KOMMYHMKATUBHBIMM,  PETyJISTHUBHBIMH),  Ba)XXHBIMH  JUId  TIOBBILICHMS
3G (HEKTUBHOCTH OCBOCHHUS COJEPKaHHs y4eOHOro mnpenmera, (GopMUpOBAaHHUS KOMIETEHIMHA, a TakkKe
IIPOEKTHO-UCCIIEI0BATENbCKON  EATEIIBHOCTH O0YyYaroIUXcsi B Kypce XHMHUH; CIIOCOOHOCTb HX
UCIOJIb30BaTh B YUeOHOH, M0O3HABATEIHLHON M COLIMAIBHOM MTPAKTUKE.

ITo3HaBarenbHble YHUBEPCATIbHBIE YUEOHBIE 1EHCTBUS

bazosvie nocuueckue oeticmeusi:

- YMEHHS UCHOJb30BATh MPUEMbI JOIMUYECKOIO MBIIIJIEHUS NP OCBOCHUM 3HAHWH: PacKpbIBaTh
CMBICIT XUMUYECKUX MOHATHH (BBIAENATh UX CYLIECTBEHHBIC NMPH3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JPYTUMHU ITOHSTUSAMH);

- aHaATM3UpOBaTh, CPaBHUBATh, 0000IIAaTh, BHIOMpPATh OCHOBAHMS JJS KiIAacCH(PUKALIUU H
cUCTeMaTH3allud XMMUYECKHX BEILEeCTB M XUMHUYECKUX pEaKIMi; yCTaHaBIMBAaTh IPUYUHHO-
CIICZICTBEHHBIC CBSI3U MEXKJy OOBEKTaMH H3y4YCHHS; CTPOUTH JIOTUYECKUE PACCYKACHUS (MHIyKTUBHBIC,
JelyKTUBHBIE, 110 aHAJIOTHH);

- TIpeasaraTh KPUTEPUH M BBIABIATH OOIIME 3aKOHOMEPHOCTH M MPOTHBOPEYHS B HM3Y4aeMBIX
Ipoleccax M SIBICHHSX; JleaTh BBIBOJBI M 3aK/IIOUEHMs; YMEHHUS NPUMEHATh B IIpolecce MO3HAHMS
MOHATHS (MIPEAMETHbIE M METaIllpeIMETHBIE), CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIIONb3yEMbIE B
XMMHHU, TpeoOpa3oBbIBATE MOJENbHbBIE MPEICTABICHUS — XUMHUYECKUH 3HaK (CHMMBOJI 3JIEMEHTA),
XUMHYecKas GOpMyla U ypaBHEHHE XMMUYECKOH pPEeaKIMH — MPH PEHICHWH Yy4eOHBIX 3a/a4; C YYETOM
3THX MOJEJIbHBIX IPEACTABICHUN XapaKTepU30BaTh M3ydyaeMbleé XMMHUYECKHE BELIECTBA U XUMHUYECKHUE
peaxkuuu.

bazosvie uccnedosamenvckue oeticmeusi:

- YMEHHs TPUMEHITh METOJbl HAYYHOTO IO3HAHUS BEIIECTB M SBJICHUH HA HSMIIMPHYECKOM H
TEOPETUYECKOM YPOBHSX B yUe€OHOI 103HaBaTEIbHOM U IPOEKTHO-UCCIIEI0BATEIbCKON AEATEIbHOCTH;

- YMEHHs WCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA TIIO3HAHUS W
CaMOCTOSITEJIbHO CTaBUTh BOIIPOCHI; aHAJIM3UPOBATh (aKThl, BBIABIATH M (HOPMYIMPOBATH MpoOIIEMY,
OTIPEeNIeNIATh 1eb W 33/1a4M, COOTBETCTBYIOIIME PEHICHUIO MPOOJIEMBI; NPEIaraTh ONHCATEIbHYIO WM
OOBSICHUTENIBHYIO THIIOTE3Y M OCYIIECTBIIATh €€ IPOBEPKY;

- YMEHHsI TPOBOJUTH HM3MEPEHHS HEOOXOIMMBIX ITapaMeTpPOB, BBIUMCIICHUS, MOICIHUPOBAHHE,
HAOMIOACHNUS M OKCIEpUMEHTHl (peajbHble M MBICIEHHBIE), CAMOCTOATENBHO IPOTHO3UPOBATH
pe3yabTaTel, (HOpMyITHpOBaTH O00OOMIEHWS W BBIBOABI IO pE3yjlbTaTaM IIPOBEICHHOTO OIIBITA,
HCCIIEI0BaHMsI, COCTAaBJIATh OTYET O MPOJAETIaHHOM padoTe;

Paboma c ungopmayuen:

- YMEHHUS OpPHUEHTHPOBATHCA B PA3JIMYHBIX HMCTOYHMKAX HH(pOpMaruu (Hay4dHO-TIOMYJISpHas
JTUTEpaTypa XUMHUYECKOTO COJIEpKaHMsI, CIIPaBOYHBIE TIOCOOUS, pecypchl HTepHETa);

- aHATM3MpOBaTh MHGPOpPMALMI0O U  KPUTHYECKH  OIEHMBAaTh €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEYHBOCTH, OTOMPATh U HHTEPIIPETUPOBATh WHPOPMALINIO, 3HAUUMYIO JIJISl peIIeHHs] yaeOHOM
3aJauy;

- YMEHHs TPUMEHSATH Pa3IU4YHbIE METOAbI M (OPMYIHPOBATH 3aIlPOCHI MPH TIOMCKE M 0TOOpE
uHpopMaluy, HeOOXOJUMOH [T BBITOTHEHUS YUeOHBIX 3a/1a4;

- WCTOJNB30BaTh HH()OPMAIIMOHHO KOMMYHHUKATHBHBIE TEXHOJOTMH M DPAa3JIMYHBIC TOWCKOBBIC
CHCTEMBI; CaMOCTOSITENIbHO BHIOMPATh ONTHUMAJIbHYIO (OpMYy NpeAcCTaBiIeHUs HHPOPMALUU (CXEMBI,
rpaduku, TuarpamMmmbl, TaOJIUIbI, PUCYHKH U JIpyrue Gpopmbl);

- YMEHHS HCIHOJb30BATh HAYYHBIM S3BIK B KauecTBE CpeICTBAa pabOThl C XHMHYECKOM
uHpopmanuen;

- IPUMEHSATh MEXIIPEIMETHbIE 3HaKM U CHUMBOJBI, (OpMyIibl, aO0peBUaTypbl, HOMEHKIATYDPY,
WCTIOJIB30BATh M MTPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

Kommynukamuenule ynugepcanvHule yueoHvle 0eticmeus:

- yMmeHusi oOmeHuss (MMCbMEHHOW M YCTHOW KOMMYHHKAIIMW): TPEICTABISATH ITOJy4CHHBIE
pe3yJIbTaThl MO3HABATEIBHOM JIEITENFHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX;



- MyOJIMYHO BBICTYNATh C MPE3EHTALMEN PEe3yabTaTOB BBINOIHEHUS XUMHUYECKOTO SKCIEPUMEHTA
(uccnenoBaTeNbCKOi 1a00paTOPHON HITH MPAKTHUECKON pabOThI, y4€OHOT'O TIPOEKTA);

- B X0/ie Auanora u (Win) JUCKYCCUM 3aJlaBaTh BOIPOCHI 110 00CYKIAeMOIl TeMe U BBICKA3bIBaTh
uzaeu, GopMyIupoBaTh CBOM MPEATIOKEHHSI OTHOCUTENIFHO BBIOJHEHHUS NPEAIOKEHHON 3a/1aun; YMEHHS
y4eOHOro COTpyIHHYECTBa (IpyNIoBas KOMMYHMKAlMsA): Y4acTBOBAaTh B IPYIIOBBIX (OpMax pabOThI:
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, OMPEACIATh CBOIO POJIb, PACIPEACTATh 3aaul MEXKIY
YIEHAMU TPYIIIbI;

- BBITOJIHATH CBOIO YacTh PabOThI, KOOPIAUHUPOBATH CBOU JACUCTBUS C ACUCTBUSMH IPYTUX YICHOB
KOMaH/Ibl, OIIPEEIIATh KPUTEPUH 110 OLEHKE KaueCTBa BBIIIOJIHEHHOW PaboThI;

- pemaTh BO3HMKAMOIIME MPOOIEMbl HAa OCHOBE YydeTa OOIIMX HHTEPECOB M COTIIACOBAHMSA
MO3ULMH, y4acTBOBaTh B OOCYXJEHUH, OOMEHE MHEHHUSIMH, «MO3TOBOM IUTYypMe» U JIpyrux Qopmax
B3aUMOJICHCTBUS.

Pezynamusnvie ynusepcanvhvie yuebnvie oeticmeusi:

- OBJIAJICHHE YHHUBEPCAJIHHBIMU YYEOHBIMH PETYIATUBHBIMU JCHCTBUSMH BKJIIOYACT pa3BUTHE
CaMOOpPraHU3allMi, CAMOKOHTpPOJIS, CaMOKOPpPEKLMH, B TOM YHCIIE: YMEHHUs pelaTb y4yeOHble H
MCCIIEIOBATENLCKUE 33]a4l: CAMOCTOSITEIILHO BBIOMPATh CIIOCO0 pemieHus yueOHo# 3a1aun (CpaBHUBATD
HECKOJIbKO BAapMAHTOB pELICHMs], BbIOUpaTh Hamboiee NOAXOMALUIMA C YYETOM CaMOCTOSTENIBHO
BBIJICJICHHBIX KPUTEPHUEB), TUNITAHKPOBATH CBOIO Pa0OTy MPH pElIeHUH Y4eOHOW WM HMCCIE0BATEIbCKOM
3aJjaud; Ha OCHOBE IOJYYEHHBIX PE3yJIbTaTOB (OPMYIMPOBATH OOOOIIEHUS U BBIBOJbI, IPOTHO3UPOBATD
BO3MOXXHO€ pAa3BUTHE MPOILECCOB; AHAIM3UPOBATh pE3YyJbTaTbl: COOTHOCUTH CBOU JEUCTBUS C
IUIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIATh CaMOKOHTPOJIb JEATEIbHOCTH; KOPPEKTHPOBATh CBOKO
JIESITEIbBHOCTh HA OCHOBE CaMOaHaIN3a U CAMOOLICHKH.

IIpenmerHbie pe3yJIbTaThl

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTPAMMEBI 110 XUMHH OCHOBHOT'O OOIIEro oOpa3oBaHHs Ha
yriIyOJI€HHOM YpOBHE MMEIOT O0Ilee COAEp)KaTelIbHOE AP0 C MPEAMETHBIMU pe3ysibTaTaMu 0a30BOro
YpOBHS, COIJIACOBaHbl MEXAYy CO0O0#, YTO IO3BOJISIET PEAJU30BbIBATh YINIYOJIEHHOE M3y4EHHE KakK B
paMKax OTHENIbHBIX KJIaccoB, TaK W B paMKax pealu3allid WHAWBUIYAJIbHBIX 00pa30BaTelbHbIX
TPAaeKTOpPUH, B TOM 4YHCIE UCIOJb3Yys CETeBOE B3auMojehcTBUE opranusauuu. [lo 3aBepmieHun
peanu3ay IporpaMMbl yriyOJI€HHOTO YpOBHs, O0Oydarolyecs CMOTYT JeTalbHee OCBOUTh MaTepuall,
OBJIAJICTh PACIIMPEHHBIM KPYroM IOHSATHH W METO/OB, pellaTh 3aJayd 0oJjiee BBICOKOTO YpPOBHS
CJIOKHOCTH.

[IpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYAlOIIMMHUCA HAYYHBIX 3HAHUM, YMEHUH U
Coco0OB JIeHCTBUM, cHenudUyUeckux [Uis MNpeIMeTHOH o0nacTé «XHUMHUS»;, OCHOBBI HAYy4YHOTO
MBIIIJIEHUS]; BUJIBI AESITEIHOCTH IO TOJYyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEpIIpETallK, IPeoOpa30BaAHUIO
U IPUMEHEHUIO B PA3JIMYHBIX Y4EOHBIX M peasibHBIX )KU3HEHHBIX YCIOBUAX; 00€CIeUnBalOT BO3MOXKHOCTD
YCHENIHOro 00y4YeHHs Ha CIIEe1YIOIIEM YpOBHE 00pa30oBaHMUsl.

K koH1y 06y4enus B 6 kiacce npeAMeTHbIE pe3yNbTaThl JOJKHBI OTpaXaTh C(OPMUPOBAHHOCTD Y
oOyyaroluxcsi yMEHHi:

- XapaKTepu30BaTh OCHOBHBIE METO b TO3HAHUSA: HAOJIIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT;

- OIKCHIBaTh CBOMCTBA TBEPIBIX, KHUAKUX, ra3000pa3HbIX BELIECTB, BBIIEIAS UX CYLIECTBEHHbBIE
MIPU3HAKY;

- PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHITHH «aToOM», «MOJIEKYyJIa», «XMMHUYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CI0KHOE BEIIECTBOY,

- packpbIBaThb CMBICI 3aKOHOB COXpPAHEHHsS MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

- pa3anyaTh XUMUYECKHE U PU3NYECKHUE SIBICHMUS,

- Ha3bIBaTh XUMHUUYECKUE DIIEMEHTHI;

- ONPENENATh COCTaB BEIIECTB MO0 UX Gopmyram;

- Ha3bIBaTh IPU3HAKHU U YCJIOBUS IPOTEKAHNUS XUMUUECKUX PEAKIINMN;



- BBUIBIITH TNPU3HAKH, CBHUJCTEIBCTBYIOIIME O TPOTCKAHWHM XHMHYECKOW pPEaKIUH IpH
BBITTOJIHEHUH XMMHYECKOTO OIIBITA;

- co0ro1aTh MpaBmIIa 6€301MacHoi paboThI IPH MTPOBEICHUHN OIBITOB;

- TIOJIb30BAThCSA JTA0OPATOPHBIM 00OPYIOBaHUEM U TIOCYIOM;

- BBIYHUCIIATH OTHOCUTEIIFHYIO MOJICKYJISIPHYIO i MOJISIDHYIO MacChl BEIIECTB;

- BBIYUCIISATH MACCOBYIO JIOJTI0 XUMHUECKOTO 3JIEMEHTa 10 (hOpMyJie COCTUHEHHUS;

- HCIIONBb30BaTh NPUOOPETEHHBIC 3HAHMSA IS OKOJIOTMYECKHM TIPAaMOTHOTO TIOBEICHHS B
OKpY>KalollEel cpele;

- HCTIOJIB30BaTh MPUOOPETEHHBIE KITIOYEBbIE KOMIIETCHIIUH TIPH BHINOJHEHUH POEKTOB U y4eOHO-
MCCIIEIOBATEIBCKUX 33/1a4 110 U3YYSHHIO CBOMCTB, CIIOCOOO0B MOJIYYESHHUS U PACIIO3HABAHMS BELIECTB;

- 00BEKTUBHO OIICHUBATh NH(OPMAIIHIO O BEIIECTBAX M XMMHUYECKHUX IPOIeccax;

- KPUTHYECKH OTHOCHTHCS K TIICEBIOHAYYHOH HH(OpPMAaLUU, HET0OPOCOBECTHOH pekiame B
CpeICcTBax MaccoBOW HH(OpMAaLnH;

- 0CO3HABaTh 3HAYCHHE TEOPETUYECKUX 3HAHWN 1O XUMHUH JUIS MPAKTUYECKOM JEATEIIbHOCTH
YeJI0BEKa,

- WCTOJNB30BaTh MPHOOPETCHHbIE 3HAHWS [UIA JKOJOTHMYECKH TPaMOTHOTO TMOBEJICHHS B
OKpYXKarolien cpene;

- HCIIOJIb30BaTh NMPHOOPETCHHBIE KIIFOYEBbIE KOMIIETCHIIMU MTPU BBITIOJHEHUH MPOESKTOB U y4eOHO-
UCCIIeI0BATEIbCKHX 3a/1a4 110 H3YYEHHIO CBOKCTB, CIIOCOOOB MOJYYEHUS U paCIIO3HABAHUS BELICCTB;

- 00BEKTHBHO OLIEHUBATh HH(POPMALIMIO O BEIIECTBAX M XUMHUECKUX MPOIleccax;

- KPUTHYECKHM OTHOCHTHCS K IICEBIOHAy4YHOW HH(OpManuu, HEZOOPOCOBECTHOW peKjIaMe B
CpeAcTBaX MaccoBOM MH(pOpMAIIHH;

- OCO3HaBaTh 3HAYEHHE TCOPETHYECKUX 3HAHMU 10 XUMHUHU Ul MPAKTHUYECKOH NEsITEeIbHOCTH
YEJI0BEKa,

- CO3[aBaTh MOJEIM M CXEMBI /IS pelIeHUs Y4eOHBIX M IO3HABaTEIbHBIX 3a]ad; ITOHHMATh
HEOOXOJMMOCTh COOJIOACHUST TPENNUCAHUN, NpPEIIaraéMblX B HMHCTPYKIHUSAX IO HCIOJIH30BAaHUIO
JIEKapCTB, CPEJICTB OBITOBON XUMUU U JP.

K xoHIy 00y4eHus B 7 Kacce mpeAMETHBIC Pe3yIIbTaThl JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y
o0yyJaromuxcs yMeHuil:

- XapaKTepru30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HAOIOIEHIE, U3MEPEHHUE, IKCIICPUMEHT;

- ONUCHIBaTh CBOMCTBA TBEPABIX, KHUJKHUX, Ta3000pa3HbIX BEIIECTB, BBIACINSAS UX CYIIECTBEHHbIE
TIPU3HAKH;

- pPAacKpbIBaThb CMBICI OCHOBHBIX XHMHUYECKUX MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKUN
3NIEMEHTY, «IIPOCTOE BEIIECTBOY, «CIIOKHOE BELIECTBOY,

- packpbIBaTh CMBICI 3aKOHOB COXPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHON TEOPUH;

- pa3In4aTh XUMUYECKHUE U (PU3HUECKUE SIBICHUS;

- Ha3bIBaTh XUMUYECKHE DIIEMEHTHI,

- OTIPENIENATh COCTaB BELIECTB M0 UX (popmynam;

- HA3bIBATh PU3HAKU U YCIIOBHSI MPOTEKAHMS XUMUYECKUX PEaKInii;

- BBIBIATH NPU3HAKH, CBUAETENBCTBYIOIIME O TPOTEKAHUH XHMHUYECKOH peakuuu MpH
BBITTOJTHEHUH XUMHUYECKOTO OITBITa;

- co0mo1aTh paBuiia 0e30macHoi paboThI IPH MPOBEIECHUH OIBITOB;

- [10JIb30BAThCs TAOOPATOPHBIM 00OPYIOBAaHUEM U MOCYAOM;

- BBIYUCIISATH OTHOCUTENIFHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,;

- BEIYUCIIATH MaCCOBYIO JIOJTFO XUMHUYECKOTO DJIEMEHTa 10 (hOpMYJIe COCTUHEHHS,

- PaCKpBIBATh CMBICI TIOHSATHS «PacTBOPY;

- BEIYUCIISATH MacCOBYIO JIOJTFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

- IPUTOTOBIISATH PACTBOPHI C ONPEIETIEHHOW MacCOBOM J0JIel PaCTBOPEHHOTO BEIIECTBA;



- HCIIOJIb30BAaTh MPHOOpPETEHHbIE 3HAHUSA I HKOJOTMYECKH TpPaMOTHOTO TIOBEJIEHUS B
OKpY>Karollel cpele;

- HCII0JIb30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUU IIPU BBIIIOJIHEHUU IPOEKTOB U yueOHO-
MCCIIEI0OBATENBCKUX 33/1a4 10 U3yYSHHIO CBOMCTB, CIIOCOOOB MOTYYECHHUS U PAaCIIO3HABAHMSI BEIIECTB;

- 00bEKTUBHO OLIEHUBATh MH(OPMALIMIO O BEIIECTBAX U XMMHUECKUX MPOIleccax;

- KPUTHYECKH OTHOCHTHCS K TIICEBIOHAYYHOH HH(POpPMAaLnU, HET0OpPOCOBECTHOH pekiame B
CpeacTBax MaccoBOl MH(OPMALINK;

- OCO3HaBaTb 3HAUCHUC TCOPCTUUCCKHUX 3HAaHUM N0 XHUMUH JJISA HpaKTH‘ICCKOﬁ JACATCIIbHOCTHU
YeNoBeKa;

- CO3JaBaTb MOJACIM KW CXCMbl IJIA PCHICHUSA y‘-Ie6HbIX 1 IO3HABATCJIBbHBLIX 3aJa4d, IIOHUMAaThb
HEO0OXOIMMOCTh COOMIOACHUS MpPENNUCcCaHuil, MpeaIaraeMblXx B HHCTPYKLIMSX [0 HCIOJIb30BAHHUIO
JIEKapCTB, CPEJICTB OBITOBOW XUMHUH U JP.

K konmy obydenuss B 8 kiacce NpeAMETHBIE pPe3ylbTaTbl HAa YIIyOJIEHHOM YpPOBHE OJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH Yy OOYUAIOIIMXCS YMEHU:

- PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHITHIA: aTOM, MOJEKYJa, XUMUYECKUN AJIEMEHT,
MeTaJlJl, HEMETall, aJUIOTPOIUs, MPOCTOE BEIIECTBO, CJIOXHOE BEUIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPO/HAs ), BAJIGHTHOCTb, OTHOCUTENIbHASL aTOMHAsi M MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsi Macca, MaccoBasl JOJs XMUMHUYECKOTO 3JIEMEHTa B COECIUHEHHH, MOJISIPHBIM OOBEM,
OTHOCHUTEIbHAs TIIOTHOCTh Ta30B, OKCU/I, KICIIOTAa, OCHOBaHUE, COJIb, aM(POTEpPHBIH OKCUA, aM(POTEPHBIN
THAPOKCHJ, XHMHYECKas pEaKIus, KiIacCu(DUKAUs peaknuid: peakuu COCJAMHCHUS, PEaKIHH
pa3ioKEHUs, Peakuy 3aMEelIeHHs, pPeaKIHuu OOMEeHa, HK30- U DHJIOTEPMHUYECKHE PEaKIMH; TEeTIOBOM
a¢dekT peakmum, SAPO aTOMAa, SJICKTPOHHBIA CIIOM aToMa, aTrOMHas OpOWTallb, PaJAUYC aToMa,
XUMHYECKas CBSA3b, MOJIIPHAS M HEMOJIApHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH,
pacTBOp, MaccoBas J10Jisl BELECTBa (MPOLIEHTHAs KOHLIEHTPAlLMsl) B pacTBOPE, MOJISIPHAs KOHLIEHTpALUs
BEIIECTBA B PACTBOPE; AJIEKTPOOTPHUIATEILHOCTh, CTENIEHb OKUCIICHUS, OKUCIUTENN U BOCCTAHOBUTEIH,
OKHUCJICHHE M BOCCTAHOBJICHHE, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLUU, METOJ 3JIEKTPOHHOI'O
Oananca;

- WJUTIOCTPUPOBATDH B3aUMOCBA3b OCHOBHBIX XUMHWYCCKUX HOHATHHI U MNPUMCHATH 3TH MOHATUS IIPU
OTMCAaHUU BEIIECTB U UX MPEBPAIlCHUM;

- HCMOJb30BaTh XUMHUYECKYI0 CHMBOJMKY I COCTaBi€HHUsI (OpMyNl BEIIECTB M YpaBHEHUU
XUMHYECKHUX PEaKIIHii;

- OIpCACIATE BAJICHTHOCTH ATOMOB 3JICMCHTOB B 6I/IHapHI:IX COCIMHCHUAX, CTCIICHb OKHCJIICHUA
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TPUHAICKHOCTh BEIIECTB K OMpPeIeICHHOMY KJIacCcy COSIUHEHHMA
1o Gopmysam, BUJIbl XUMUYECKON CBSA3H (KOBAJEHTHONW U MOHHOM) B HEOPIraHUYECKUX COEAMHEHUSX;

- pacKpbIBaTb CMBICI 3aKOHOB COXPAaHEHMsS MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
[Tepuonnueckoro 3akona .M. MenaeneeBa, aTOMHO-MOJEKYJISIPHOM TEOPUHU, 3aKOHAa ABOTrajpo M €ro
CIE/ICTBHI, MPEJICTABIEHUA O HAay4yHbIX METOJax ITO3HAHWS, B TOM YHCIE SKCHEPUMEHTAIbHBIX U
TCOPCTUYCCKUX METOJAaX UCCICAOBAHUS BCIICCTB U U3YUCHUA XUMHUYCCKUX peaKquI;

- JIEMOHCTPUPOBATh NOHUMAaHUE MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB
oT ux noyioxkeHus B llepuoanueckoil cucteme: ONUCHIBaTh M XapaKTepU30BaTh TaOIUYHYIO (opmy
[leprognueckoif CHUCTEMBI XUMHUYECKHX DJEMEHTOB: pa3lnyaTh TMOHATUS «rjaBHas mnoarpynma (A-
rpymnma)» u «mmodounas nmoarpynmna (b-rpymnma)y», «Maasie Tepuoas» U «O0IBIINE TIEPHOIBI», COOTHOCUTH
o003HaYeHHsI, KOTOphle UMetoTcsa B Tabnuie «llepuonnyeckas cuctemMa XUMUYeckux snemeHtoB J[.U.
MeHﬂeHeeBa», C YHUCJIOBBIMU XAPAKTCPHUCTUKAMHU CTPOCHUA aTOMOB XHMHUUYCCKHX JJICMCHTOB (COCTaB n
3apsiy siapa, 001IIee YHUCII0 ANEKTPOHOB U paclpeAeNieHUE UX TI0 AIEKTPOHHBIM CIIOSM);

- OOBSACHATH CBSI3b IMOJIOKEHUS dyeMeHTa B llepumonnyeckoil cucreme ¢ pacrnpeieseHueM
ANIEKTPOHOB MO DJHEPreTHYECKHM YpPOBHSAM, TOIYyPOBHSM H OpOUTAISIM aTOMOB TEPBBIX YETBIPEX
IEpHUOa0B, KJ'IaCCI/I(i)I/IHI/IpOBaTB XUMHYCCKUEC DJJICMCHTBI, HCOPraHMYCCKUEC BCIICCTBA, XWUMHYCCKUC
peaxiuu (1Mo YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TEMIOBOMY 3D (DEKTY);



- XapakTepu3oBaTh (OMUCHIBaTh) (PU3MUECKHE U XUMHYECKHE CBOMCTBA MPOCTBHIX M CIOKHBIX
BEIIECTB: KHUCIOPOJa, BOJOPOA, BOJbI, OOLIME XUMUYECKAE CBOIMCTBA OKCUIOB, KHCIOT, OCHOBAaHUN H
coJieil, TEeHETUYECKYI0 CBsI3b MEXIy HUMH, MOATBEpKAas NpUMepamMH MOJICKYJSPHBIX YpaBHEHUN
COOTBETCTBYIOLINX XUMHUYECKUX PEAKIIHIA;

- OIIUCBIBATH POJIb KUCIOPO/a, BOJOPOIa U BOJBI B IPUPOIHBIX MPOIECCcax, B KUBBIX OPraHU3MaXx,
UX MPUMEHEHHUE B PA3JIUYHBIX OTPACISX MPOMBIIUICHHOCTH, BO3MOKHOE MCIIOJIB30BaHUE B COBPEMEHHBIX
TEXHOJIOTHUSIX;

- OOBSCHATH U MPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX COCTaBa U CTPOCHHMA,
BO3MOYXHOCTH MPOTEKAHHI XUMUYECKUX MTPEBPALICHUI B PA3JIUYHBIX YCIOBUSX;

- BBIYUCIISITH OTHOCHTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MOJISIPHYIO Maccy
CMECH, MOJIbHYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MAaCCOBYIO JIOJI0 XUMHUECKOT0 AJIEMEHTa
no QGopmylie COeTUHEHMs], HAXOAUTh MPOCTEUIIyI0 (OpMYTy BEUIECTBA IO MAaCCOBBIM WIJIM MOJIbBHBIM
JIOJISIM  DJIEMEHTOB, MAacCOBYIO JOJIO BEUIECTBAa B PACTBOPE, MOJIAPHYIO KOHIEHTPAIMIO BELIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUSIM XMMUYECKON peaKIii;

- IPUMEHATH OCHOBHBIE OIEpAIi MBICIUTEIBHON NESTEIbHOCTH — aHaJIU3 U CUHTE3, CPaBHEHHE,
0000IIeHNe, CHCTEMAaTH3alNI0, KIIACCH(PHUKAINIO, BBISIBICHUE NMPHUYUHHO-CICACTBEHHBIX CBS3EU — JUIS
W3Y4YCHHUSI CBOWCTB BEUIECTB M XMMHYECKUX PEAKIUW, €CTECTBEHHO-HAyYHBIE METO/bl TMO3HAHUS —
HaOJI0ICHNe, U3MEPEHNE, MOJICINPOBAHNE, SKCIIEPUMEHT (PeajbHBI M MBICICHHBIN) — JUIS OCBOCHUS
y4e0OHOro COJIepP)KaHUs; PACKPBIBATh CYIIHOCTh MPOIECCOB OKUCIECHHUS W BOCCTAHOBIICHHUS, COCTaBISATh
YpaBHEHUS MPOCTHIX OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIMi (METOAOM 3JIEKTPOHHOTO OaaHca);

- YCTaHABIIMBATh CBS3U MEX]Yy pealbHO HAOMIOJAEMbIMU XUMHYECKHUMH SIBICHUSMU U
poreccaMy, MPOUCXOSAIMMI B MaKpO- U MHKPOMHpPE, OOBSICHATh MPHUYMHBI MHOTOOOpAa3usi BEUIECTB,
COOTHOCUTH XUMHUYECKUE 3HAHUS CO 3HAHUAMHU JPYTUX yYEOHBIX NMPEIMETOB;

- coOmoaarhy npaBuiia 0e30macHOM paboThl B J1aOOpPaTOpUM MPU HCHOIB30BAHUM XUMHUYECKOMN
nocyzasl 1 000pyAOBaHuUs, a TAKXKe MpaBuiia oOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMU
BBITIOJIHEHUST JIAOOPATOPHBIX ONBITOB M TMPAKTHUYECKUX pabOT MO TMONYYeHHI0 W COOMpaHUIO
ra3oo0pa3HbIX BeIIECTB (BOJAOPOAA M KHUCIOPOJA), NPUTOTOBJICHUIO PAcCTBOPOB C OINpPEAEICHHOM
MacCOBOM J0Jiel PaCTBOPEHHOTO BEIIECTBA, PEIICHUIO AKCIIEPUMEHTANBHBIX 33/1a4 10 TeMe «OCHOBHBIE
KJIaCChl HEOPTaHUYECKUX COCTUHEHUNY;

- J€MOHCTPHPOBATh BIIAJICHUE OCHOBAMH XHWMHYECKOH T'PaMOTHOCTH, BKJIIOYAOIIEH YMEHHUS
0e3omacHOro oOpalleHHs C BElEeCTBAMHU, UCIOJIb3YEMbIMH B IOBCEAHEBHOM >KM3HM, a TakXKe 3HAHHE
MIpaBUJI TOBEACHUS B IIEJSX COEPEKEHUS 3I0POBhS M OKPYKAIOIIEH CpeIbl.

K kxoHmy oOydenuss B 9 kiacce mpeiMeTHbIE pe3yiabTaTbl Ha YriyOJEHHOM YpPOBHE IOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTDH y O0OYUAIOMINXCSI YMEHHU:

- pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHUN: XUMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHOH, JJIEKTPOOTPHUIIATEIIBHOCTh, CTETIEHh OKHCIICHUS, XMMHUYECKash PEaKIHs, TEIJIOBOM
3¢ deKT peakuu, MOJIb, MOJISIPHBI 00BEM, PACTBOP; ANEKTPOJIUTHI, HEIJEKTPOIUTHI, SJIEKTPOIUTHUECKAs
IMCCONMAINS, PEaKIWW HMOHHOTO OOMEHa, THUIpPONU3 coyiel, oOpaThMble W HEOOpaTHMBIE pPEaKIny,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLIUH,  OKHUCIHUTENb, BOCCTAHOBHUTENb,  OKUCIEHHE U
BOCCTAaHOBJICHHE, JJIEKTPOJIN3, aUIOTPONHs, aM(pOTEPHOCTh, XUMHUECKas CBs3b (KOBAJCHTHAsl, NOHHAS,
METaJUINYecKas), MEKMOJIEKYJSIpHbIE B3aUMOJEHCTBHs (BOIOpPOJHAs CBs3b, cUibl BaH-nep-Baanbca),
KOMIUIEKCHBIE COCIMHEHHS, KPHUCTAUITMUECKUE pemeTkn (TMPUMHTHBHAS KyOWdeckas, OO0BEMHO-
LEHTPUPOBaHHAS KyOuveckas, IpaHelleHTPUPOBAHHAs KyOudeckas, rekcaroHajgbHast
TUTOTHOYTIAKOBaHHAsI), KOPPO3HWsSI METaIOB, CIUIABBI, CKOPOCTh XHMHYECKOW pEaKI|H, KaTajus,
XMMHUYECKOE PaBHOBECHE, JIEMEHThl XMMUYECKOH TEPMOJAMHAMHUKHU KaK OJHOM U3 TEOPETHUYECKUX OCHOB
XUMHH; IpeAenbHo nomyctumas koHuentpanus (I11K);

- WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUH U IPUMEHSTh 3TU MOHATHUS TPU
ONMCAaHWH BEIIECTB M WX MPEBPAICHHIA; HMCIOIb30BaTh XUMHUYECKYIO CHMBOJHKY JUIS COCTABIICHHSI
(dbopMyI1 BelIecTB U YpaBHEHUIN XUMHUYECKUX PEaKIU;



- ONpEeAeNATh BAJEHTHOCTb M CTENEHb OKHUCICHHS XMMHYECKHUX JJIEMEHTOB B COEIMHEHHSX
Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMpPEACIIEHHOMY KJIacCy COEIMHEHHH 1o (Gopmymnam,
BUJIbI XUMHUYECKON CBSI3M (KOBAJIEHTHOW, MOHHOW, META/NIMYECKOW) B HEOPTaHUYECKUX COEIUHEHUSX,
3apsii MOHA IO XUMHUYECKOW ¢opMmyne, XapakTep cpelasl B BOJHBIX pPAacTBOpaX HEOPraHMYECKUX
COEIMHEHUH, TUIT KPUCTAJUIMYECKOM pEelIeTKH KOHKPETHOTO BEIIECTBA;

- packpeiBatb cMbica Ilepuonnueckoro 3akona J[.JI. MeHueneeBa W JI€MOHCTPUPOBATh €ro
MMOHMMAaHKE: OMHUCHIBATh U XapaKTepu30BaTh TabmuuHyo Gopmy I[lepuoanueckoit cucteMbl XUMHYECKHX
3JIEMEHTOB: pa3jinyarh MOHATHS «A-Tpynna» u «b-rpynnay», «mManble Iepuoab» U «OO0JIbIINE IEPUOIBIY,

- OOBACHATH CBSI3b IMOJIOKEHUS dyeMeHTa B llepuonnueckoil cucteme ¢ pacnpeneneHueM
AJIEKTPOHOB [0 JHEPreTHYECKUM YpPOBHSM, IMOJYPOBHSIM M OpOUTAIIM aTOMOB IEPBBIX YETBIPEX
MEPUOJIOB; BBIACNIATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JEMEHTOB U HUX COEIWHEHUN
(KUCIIOTHO-OCHOBHBIX M OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHUIOB M THJIPOKCHIOB) B
npezesiax MajablX IEPUOJIOB U TJIABHBIX MOATPYIIl C YYETOM CTPOEHUS X aTOMOB;

- PacKpbIBaTh CMBICI TEOPUHU IIEKTPOIUTUYECKON JUCCOLMAlMK, 3aKOHa ['ecca U ero ciueacTBHid,
3aKOHA JICUCTBYIOLMX MAacC, 3aKOHOMEPHOCTEH W3MEHEHUs CKOPOCTH XHMHYECKOM peakuuu,
HaIpaBJICHUS CMEUICHUS XMMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT PA3JIMYHBIX (PaKTOPOB;

- KJ1accu(UUIMPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPraHMYECKHE BELIECTBA, XUMUUYECKHE PEaKLUn
(o 4MCIy M COCTaBy YYaCTBYIOIIMX B PEAKLIUHU BEIIECTB, IO TEIIOBOMY 3((EKTy, 10 arperaTHOMy
COCTOSIHUIO PEareHToB, 10 U3MEHEHHUIO CTENEHEH OKUCICHUS XMMUYECKUX AJIEMEHTOB, [0 0OpaTUMOCTH,
0 YYaCTHUIO KaTaJIn3aTopa);

- XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBA BEIIECTB PA3JIUYHBIX KJIACCOB
HEOpPraHUYECKUX COEAMHEHUH, MOATBEpXKAas 3TO ONMCAHME IPUMEpPaMHU MOJIEKYJISPHBIX U HOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

- COCTaBJISITh YPABHEHHUS: AJIEKTPOIUTUYECKON TUCCOLMAINU KUCIIOT, IEJI0UYEH U COJIEH; MOJTHbIE
U COKpallleHHBbIE YPAaBHEHMsI pEaKlUii MOHHOTO OOMEHa; peakIMii, MOATBEP:KIAIOIIUX CYIIECTBOBAHUE
TFEeHETUYECKOM CBSI3U MEX]y BELLIECTBAMH Pa3IMYHbIX KJIaCCOB;

- packpelBaTh CYIIHOCTb IIPOLIECCOB THUIPOJIM3a COJEH IOCPEACTBOM COCTABJIEHUS KpPAaTKHX
MOHHBIX U MOJIEKYJISIPHBIX YpaBHEHHUI peakiuii, CyIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINM
MIOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHCa ATUX peakIuii;

- Mpe/cKa3blBaTh XapaKTep Cpelbl B BOAHBIX PacTBOpax COJIEH; XapaKTepU30BaTh (OMUCHIBATH)
¢u3nyecKkre 1 XUMHUECKUE CBOMCTBA MPOCTHIX BEIECTB (KUCIOPOJ, 030H, TpaduT, aiMas, KpeMHuUH, 0op,
a3oT, ocdop, cepa, XJ0p, HATPHH, KaTuil, MarHU#, KaJblUN, aTFOMUHUM, jKelie30, MeJlb, IIMHK, cepedpo)
1 00pa30BaHHBIX UMH CJIOXKHBIX BEILECTB, B TOM UYHUCIIE UX BOJHBIX PacTBOPOB (aMMHAK, XJIOPOBOJIOPO/I,
cepoBosiopoa, okcuasl yraepoa (II, IV), kpemuus (IV), azora (I, 11, II1, IV, V) u docdopa (111, V), cepsr
(IV, VI), cepHucras, cepHas, a3oTHas, ¢ochopHas, yroibHas, KpeMHHEBas KHUCIOTHI, OKCHIbl H
ruapokcuabl MmetauioB [A—IIA-rpynn, amomunus, menu (1), nunka, xenesa (11 u III));

- TMOSICHATH COCTaB, OT/AEJIbHBIE CIIOCOOBI TOJY4YE€HUS U CBOWCTBA CIOXHBIX BEILIECTB
(xucnopojcoaepKalme KuciaoThl XJIopa, a30TUCTas, OOpHasi, YKCyCHasl KUCIOThI U UX COJIM, TaJOTeHHIbI
kpemuus (IV) u docdopa (Il u V), okeun u ruapoxcun xpoma (III), mepmanranat kanaus; OMUCHIBATH
pOJIb BAXKHEHIIMX H3Yy4aeMbIX BEIIECTB B MPUPOJHBIX IpolLieccax, BIUSHUE HA KUBbIE OPraHU3MBI,
IIPUMEHEHUE B pPa3JIMYHBIX OTpaciAX JKOHOMHUKH, HCIOJIb30BAaHUE ISl CO3/1aHUs COBPEMEHHBIX
MAaTEepHaJIOB U TEXHOJIOTU;

- TPOBOJWUTH pEaKLMHU, MOATBEP)KIAIOIIME KAUECTBEHHBIH COCTaB pa3jMYHBIX BEILECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM COJEp KaIIMecs B BOJHBIX PACTBOPAX MOHBL: XJIOPUI-, OpOMUA-, HOAUI-,
cynbdar-, pocdar-, kapboHat-, CUIMKAT-, CYIbOUT-, CYIb(UA-, HUTPAT- U HUTPUT-UOHBI, TUIAPOKCH]I-
WMOHBI, KATHOHBI aMMOHWUSI, MarHUs, KaJbIUs, ATIOMUAHUS, Keme3a (2+) u xkenesa (3+), menu (2+), IMHKA;

- 00BSACHATH U IPOTHO3UPOBATH CBOMCTBA BAKHEHIIMX M3Y4aeMBbIX BEIECTB B 3aBUCUMOCTH OT MX
COCTaBa U CTPOEHMSI, IPUMEHEHUE BEUIECTB B 3aBUCUMOCTU OT HUX CBOMCTB, BO3MOKHOCTb MPOTEKaHUS
XUMHUUYECKUX MPEBPALLEHUIN B Pa3IMYHBIX YCIOBHSIX HA OCHOBE PACCMOTPEHHBIX IEMEHTOB XUMHUYECKOU
KMHETUKH U TEPMOJANHAMUKH;



- BBIYUCIIATH OTHOCHUTEJIBbHYIO MOJIEKYJISIDHYIO U MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO IOJIO
XMMHYECKOT0 3J€MeHTa N0 (opMyJIe COEIUHEHHs, MACCOBYIO JIOJIO BELIECTBA B PACTBOPE, MOJIBHYIO
JOJII0 XMMHUYECKOIO 3JEMEHTa B COCIMHEHHM, MOJIAPHYIO KOHLIEHTpPAlLMIO0 BELecTBa B PacTBOPE,
HAXOJUTh MPOCTEUNIYIO (pOpMYITy BEIIECTBA IO MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, TPOBOIUTH
pacueTbl IO YpaBHEHHMSM XHMMYECKMX peakUUil ¢ y4eToM HeIOoCTaTKa OJHOr0 M3 pearcHToB,
MPAKTUYECKOTO BBIXOJ[a MPOAYKTA, 3HAYCHHUS TEIIOBOTO 3((heKTa peakunu, onpeaesiTh COCTaB CMECEH;

- cobmofaTe mpaBwia 0e3omacHOW paboThl B J1aOOPAaTOPUM IPU HCIOIb30BAHUU XMMHUYECKOH
nocysl 1 000pyIOBaHMSA, a TAKXKE IPaBUiIa 0OpaIeHus C BEIECTBAMU B COOTBETCTBUU C HHCTPYKIIUSMH
BBIIIOJIHEHUST JIAOOPATOPHBIX ONBITOB M MPAKTHYECKUX pabOT M0 TMOIY4YEHUI0 U COOMpaHMIO
ra3oo0pa3HbIX BELIECTB (aMMHAKa M YIVIEKHCIOIO ra3a) M PEIIEHUI0 IKCIEPUMEHTAJIbHBIX 3a/1ay I10
TeMaM Kypca, MpeCTaBIATh pe3yabTaThl 3KCIIEPUMEHTa B (popMe BBIBOJOB, 10KAa3aTeIbCTB, IPa(UKOB,
TaOJIMII ¥ BBISBIIATH SMIHPUIECKHE 3aKOHOMEPHOCTH;

- IPUMEHATh OCHOBHBIE ONEPAL[MM MBICIUTEIbHON AEATENbHOCTU (aHAJIU3 M CUHTE3, CPaBHEHHUE,
000011IeHrE, CHUCTEMATHU3aUIO, BBISIBIICHUE MPUYMHHO-CIEICTBEHHBIX CBS3€H) NMPU U3YyYEHHH CBOMCTB
BEIIECTB M XMMMUYECKUX peaKklyil, BIaJeTh €CTECTBEHHO-HAYYHbBIMM METOJaMU MO3HaHus (HaOItoAeHuE,
U3MEpEHUE, MOICTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbII U MBICJICHHBIN);

- IPUMEHSATH NpaBUIia 6€30aCHOT0 OOpAIllEHUs C BELIECTBAMH, UCIIOJIb3YEMbIMU B TOBCETHEBHOM
KU3HU, IpaBUJa MOBEACHUS B IENAX COEpeKEHUsS 370pPOBbsl M OKPYXKAIOIIEH MPUPOAHON Cpe.bl,
IIOHUMAaTh BpeJl (OMACHOCTh) BO3JCHCTBUS HA )KUBbIE OPraHU3MBbl ONPE/ICTIEHHBIX BELIECTB, MOSCHITH Ha
IpUMepax crnocoObl YMEHbBIIEHUS W NPEJOTBPAIICHUS UX BPEIHOTO BO3JEHUCTBUSA, 3HAYEHHE >KUPOB,
0€JIKOB, YTIJIEBOIOB JUIsl OPraHU3Ma YEJIOBEKa;

- HCIOJb30BaTh IIOJIyYCHHBIE MpPEACTaBICHHA O cdepax MpoPecCHOHAIBHON AEATeIbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMU TEXHOJIOTUSIMH, KaK OCHOBY U1 IPO(ECCHOHAIBHON OpHEHTALN
U /111 OCO3HAHHOTO BBIOOpA XMMHUH KaK MPOQHIFHOTO IPeAMETa MPH MPOIOJHKEHUN 00yUYeHHUs Ha YPOBHE
cpeaHero oOmero oOpa3oBaHUS; Yy4YacTBOBaTb BO BHEYPOYHOH IMPOEKTHO-UCCIIEIOBATENILCKOM
JESTeTHbHOCTH XUMUYECKON U XMMHKO-IKOJIOTHUECKOW HANPaBIEHHOCTH, IIPHOOPECTH OIBIT IPOBEICHHS
y4eOHBIX HCCIIEIOBaHUM B YCIOBMAX 00pa30BaTeNbHBIX OpraHM3allui, a Takke opraHu3auuil (LEeHTPOB)
JOMOJHUTEIBHOTO 00pa30BaHUs AETEH.



TemaTHuyeckoe NIIAHNPOBAHUE

8eH Kki1acc
No HanmenoBanue pa3zienoB u Tem KonmuecTBo yacoB DnekTpoHHbIE (IU(PPOBHIE)
MIPOrpPaMMBbI Bcero KonTponbHbIe [IpakTuyeckue o0pa3oBaTeNnbHbIE PECyPChHI
paboTHI paboThl
Monyisb 1. [TepBoHauanbHbIC XUMUYECKUE TIOHATHS — 164
1.1 | Tema 1. Xumus — BaxkHast 00J1acTh 5 2 bubnuoreka [{OK
€CTECTBO3HAHHUS U MPAKTHUECKON https://m.edsoo.ru/7f41837c
JESITEIbHOCTH YEJIOBEKa»
1.2 | Tema 2. BemectBa ¥ XMMHYECKHUE 11 1 bubnunoreka LIOK
peakinuu https://m.edsoo.ru/7f41837c
Monyisb 2. [Tonsitue o razax. Oxcuasl — 10 4
2.1 | Tema 1. Bo3nyx. [lonsitue o razax. 10 1 1 Bbu6moreka [JOK
Kucnopon. Okcuipl https://m.edsoo0.ru/7f41837¢c
Monyns 3. [oHsSITHE 0 KUCIIOTAX, COJISIX, OCHOBaHUsAX. PactBopsl — 13 u
3.1 | Tema 1. Bonopoa. [lonstue o kuciorax u 6 1 bubmuoreka [IOK
COJISIX https://m.edso0.ru/7f41837c
3.2 | Tema 2. Boga. PactBopsl. [Tonstue 06 7 1 1 bubmuoteka [IOK
OCHOBaHUSIX https://m.edso0.ru/7f41837c
Monynb 4. OcHOBHBIE KJIACChl HEOPTAHMUYECKUX COeIMHEeHUH — 14
4.1 | Tema 1. OcHOBHBIC KJIACCHI 14 1 1 bubmunoreka IIOK

HCOPTaHNYCCKUX COE€JUHEHUI

https://m.edsoo.ru/7f41837c

Monayns 5. CtpoeHue aroMa. XumMudeckas CBsizb. OKMCIMTEIbHO-BOCCTAHOBUTEIBHBIE P

eakuu — 13 9

5.1 | Tema 1. [lepuoanueckuii 3aKoH 1 3 1 bu6muoreka [IOK
[lepuoanueckas cucTeMa XUMHIECKUX https://m.edsoo.ru/7f41837¢c
snemenToB /.M. MenneneeBa. CtpoeHue
aToMma

5.2 | Tema2. XuMH4ecKas CBSI3b. 10 1 but6mmoreka [IOK

OKHUCIIUTEIBHO- BOCCTAHOBUTEIILHBIC
peakiuu

https://m.edsoo.ru/7f41837¢c
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9eH KJacCC

HaumeHoBaHue pa3nenoB U TeM
IIPOrpaMMBbI

KomngecTBo yacos

Bcero

KoHntposnbnsie
paboTHI

[IpakTueckue
paboThl

DnekTpoHHbIE (IU(PPOBHIE)
o0pa3oBaTenbHbIE PECyPChHI

Pasznen 1. BenectBo u XxuMuyeckasi peakuusi — 32 4

Monyns 1. [ToBropenue u yriyonenue 3Hanui o BemecTBe. OCHOBHBIC 3aKOHOMEPHOCTH ITPOTEKAHUS
XMMHUECKUX peakuuii — 20 u

1.1 | Tema 1. IToBTOpeHue u yriyonaeHue 6 bubnuoreka [IOK
3HAHUH O BEIIECTBE https://m.edso0.ru/7f41837c

1.2 | Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH 14 1 1 bubnnoreka [JOK
POTEKAHMSI XUMHUUECKHX PEaKIUi https://m.edso0.ru/7f41837c

Monyib 2. DiieKTpoauTHYEcKasl 1uccounanus. XuMUYEeCKHe peakliuu B pacTBopax — 12 gy

2.1 | Tema 1. DnexTponutTuyeckas 12 1 2 bubnnoreka [JOK
JUccoruanus. XUMHUIECKHE PEaKIluy B https://m.edsoo.ru/7f41837c
pacTBopax

Pasnen 2. Hemeraiuiel 1 ux coequaeHus — 31 g

Mogayns 3. I'anorensl. Xanbkorensl — 12 4

3.1 | Tema 1. OOmias xapakTepucTuKa 5 1 bubmuoreka [IOK
XHUMHUYECKHX 37eMeHTOB VIIA-rpymnisr. https://m.edsoo.ru/7f41837c
["astorensl

3.2 | Tema 2. OOmmas xapakTepucTHKa 7 1 bubmuoteka [IOK
XMUMHYECKHUX 3JIeMEHTOB VIA-Tpymmebl. https://m.edso0.ru/7f41837c
Cepa u e€ coelMHEeHHsI

Monyns 4. A3ot, hocdop, yriepoa, KpeMHHN U uX coenuHerns. bop — 19 4

4.1 | Tema 1. O6mast xapakTepucTHKa 7 1 bu6muoreka [JOK
XUMHUYECKHX 3JIEMEHTOB VA-TpyNIIbl. https://m.edso0.ru/7f41837c
A3oT, pochop u ux coevHEeHUs

4.2 | Tema 2. O0muiast XxapakTepUCTHKA 12 1 2 bubmuoreka [IOK

XUMHYECKHX AJIeMEHTOB [V A-rpynmsr.
Yraepon u KpEMHHM, UX COCIUHEHUS.
bop

https://m.edso0.ru/7f41837¢c

Pasgen 3. Merautel 1 ux coenuaenus — 20 4
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Mogyns 5. O0uiue cBoiicTBa MeTajuioB. BaxkHeilre MeTajibl U UX coenunenust — 20 u
5.1 | Tema 1. O0Omume cBOKCTBA METAIIJIOB 4 but6mmoreka [IOK
https://m.edso0.ru/7f41837¢c

5.2 | Tema 2. BaxkHeiimme MeTalIbl M UX 16 1 2 but6mmoreka [IOK
COEIMHEHUS https://m.edso0.ru/7f41837¢c

Paznen 4. Xumust u okpyskaromas cpena —4 4

6.2 | Tema 1. BemectBa u Mmarepuaibl B )KU3HU 4 Bu6mumoteka [JOK
yenoeka. OCHOBBI DKOJIOIHYECKOM https://m.edsoo.ru/7f41837c
IPaMOTHOCTH

Paszgen 5. O0oOmenne 3HaHui — 3 4

7.1 | Tema 1. IToBTOpEeHHE M 0000IICHNE 3 bu6nmorexa LIOK
3HaHHII OCHOBHBIX Pa3/IesioB KypcoB 8-9 https://m.edso0.ru/7f41837c
KJIACCOB
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IHoypouHoe muIaHMpoOBaHue

Kaacc: 8en
No Tema ypoxka KonnyecTBo yacos DneKkTpoHHbIEe (IU(PPOBEIE)
Bceero Konrponsnsie | [IpakTiuueckue o0pazoBaTeIbHBIE PECYPChI
paboThl paboThl
1 [Ipeamer xumun. BemectBa u ux cpoiictBa. OCHOBHbIE 1 bubmuorexa [JOK
METOAbI TO3HAHUS https://m.edsoo.ru/7f41837c
2 [IpaxTuueckas padora Nel «IIpaBuiia paboTsl B 1 1
naboparopuu U IpuéMbl 0OpamieHus ¢ 1a00paTOPHBIM
000pyTI0BaHHUEM
3 Yucrele BEIecTBa U CMECH 1 bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
4 [TpakTuueckas pabora Ne 2 «Paznenenue cmeceii» 1 1
5 ATOMBI, MOJIEKYbl. XUMUYECKUE ITIEMEHThI 1 bubnnoreka [JOK
https://m.edso0.ru/7f41837c
6 IIpoctsle U cioXkHBIE BeniecTBa. MeTallibl U HEMETAIIIBL. 1 bubnuoreka [IOK
Xumudeckue Gopmysbl. PacueTsl Mo XUMHUUECKHM https://m.edsoo0.ru/7f41837c
dopmynam
7 BanenTtHocts. Onpezenenne BaJI€HTHOCTH 110 XUMUYECKON 1 bubnnorexka [JOK
dopmyne https://m.edso0.ru/7f41837c
8 Cocrapnenue Gopmys1 o BaJICHTHOCTH 1 bubnuoteka [JOK
https://m.edsoo.ru/7f41837c
9 KomnuectBo BemecTBa. MonsipHas Macca 1 bubmuotexa [JOK
https://m.edsoo.ru/7f41837c
10 | MonabHas 10JII XUMHYECKOTO 3JICMEHTA B COCTMHEHUH 1 bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
11 | VYcioBus u npu3HAKU NPOTEKAHUSI XUMHUUECKUX PEaKIIHii 1 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c¢
12 | 3akoH coxpaHEeHHs MacChl BEIECTB. XUMHUUECKUE 1 bubnuoreka [IOK
ypaBHCHHS https://m.edsoo.ru/7f41837c
13 | Tunbl XUMHUYECKUX pEaKIUH 1 bubnuoreka [IOK




https://m.edso0.ru/7f41837c

14 | PacyeTsl MO XUMHYECKUM yPAaBHCHUSIM bubmuorexa [JOK
https://m.edso0.ru/7f41837c
15 O06o001IeHre U cucTeMaTU3aIys 3HaHUHA 110 TEMaM MOJTYJIS bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
16 | Monaynbnas padota Ne 1. "IlepBoHavyaibHbIE XUMUYECKHE
noHsTus"
17 CocraB Bo3ayxa. 3akoH ABorajpo. MosspHbIil 00beM bu6mmoreka [JOK
ra3os. https://m.edsoo.ru/7f41837c
18 | OTHocuTenbHAs MIIOTHOCTH ra30B. Haxoxnenue maccsl, bubnnoreka [JOK
MOJISIPHO# Macchl, 00bEMa M0 OTHOCUTEIBHOW TNIOTHOCTH https://m.edsoo0.ru/7f41837c
raza
19 Haxoxnaenue hopmyIn mo MaccoBOil 1071e 1 OTHOCUTEIbHOU bu6mmoreka [IOK
IJIOTHOCTH https://m.edsoo.ru/7f41837c
20 Kucnopon — xumuyeckuit 3J1€MEHT U MPOCTOE BEIIECTBO. bu6mmoreka [IOK
[MonyueHune KUCIOpoaa https://m.edso0.ru/7f41837c
21 | dusnyeckre U XUMHUYECKUE CBOMCTBA KUCIOPOAa bubnuoreka [IOK
https://m.edso0.ru/7f41837c
22 | Ilpaktuueckas padorta Ne3 «[lonyuenue u cobnpanue
KHCJIOPO/Ia, H3YUCHHE €T0 CBOMCTBY
23 | Ilpumenenue kucnopoja. KpyroBopot kuciaopoza B bubnuoreka [IOK
npupoe. O30H https://m.edso0.ru/7f41837c
24 | TerunoBoii 3 deKT XUMHUECKON peaklny, bubnuoreka [IOK
TEPMOXMMHYCCKUE YPABHEHHSI https://m.edso0.ru/7f41837c
25 | O0oOmeHune 1 cucTeMaTH3alys 3HaHUH 110 TeMaM MOJTyJIst bubnuorexa [IOK
https://m.edso0.ru/7f41837c
26 | MonynbHas padota Ne2. "TloHsTue o razax. Okcunr"
27 Bonopoa — XuMHYECKH 3JIEMEHT U ITPOCTOE BELECTBO bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
28 | dusnueckue U XUMHUYECKHE CBOMCTBA BOOPO/Ia bubnuoreka [IOK
https://m.edso0.ru/7f41837c
29 | [lonydeHue u mpuMeHEHUE BOJOPOIa bubnmoreka [JOK




https://m.edso0.ru/7f41837c

30 | IIpaktuueckas padora Ne 4 «I[lonyuenue u cobupanue
BOJIOPO/J1a, U3YUYEHHUE €TO CBOWCTBY
31 | Kucnotel. Kmaccudukanus. Homenkmnarypa. bubmuorexa [JOK
https://m.edso0.ru/7f41837c
32 | Comu. Knaccudukamnus. Homenknarypa. @usznueckue bubmuorexa [JOK
CBOWCTBA coJiei https://m.edsoo.ru/7f41837c
33 Bona. Konuenrpanust pactBopoB. MaccoBasi 10J1st bu6mmoreka [JOK
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE https://m.edsoo.ru/7f41837c
34 Pacuer maccoBo#l 01K pacTBOPEHHOTO BENIECTBA B bu6mmoreka [IOK
pacTBope https://m.edsoo.ru/7f41837c
35 | Ilpaktuueckas padora NeS «IIpuroroBieHnue pacTBOpOB C
OTIpeIeJICHHON MacCOBOM (MOJISIPHOM ) KOHIIGHTpaIuen
pPacTBOPEHHOTO BEIIECTBAY
36 XUMHYECKHE CBOUCTBA BOIbI bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
37 | OcnoBanus. Knaccugukanus. Homenknatypa bubnuoreka [IOK
https://m.edso0.ru/7f41837c
38 | O6oOuieHre 1 cucTeMaTu3alys 3HaHUH 110 TeMaM MOAYJIs bubnuorexa [IOK
https://m.edso0.ru/7f41837c
39 | MoaynbHas pabota Ne3. "[ToHaTHe 0 KUCIOTAX, CONSAX,
ocHoBaHusix. PactBopst"
40 Oxcunsl. Knaccudukanus. dusndeckre CBONCTBA OKCHIIOB. bu6nmoreka [JOK
[MonyueHue ¥ MPUMEHEHHE OKCHIOB https://m.edso0.ru/7f41837c
41 XHWMHUYECKHE CBOMCTBA KUCIIOTHBIX OKCHIOB bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
42 | XuMHUYecKue CBOMCTBA OCHOBHBIX OKCHIOB bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c¢
43 | XumuuecKue cBoiicTBa aM(pOTEPHBIX OKCHIIOB bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
44 | Kucnotsl, ¢puznyeckre cBocTBa. XMMUYECKHE CBONCTBA bubnnorexa [JOK

KHCIIOT

https://m.edsoo.ru/7f41837c




45 | [lonyyenue u npuMEHEHUE KUCIOT bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
46 | Ulemoun, cBOMCTBA U CITOCOOBI TIOTYyUEHUS bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
47 | HepacTBOpHMbIE OCHOBAHHUS, CBOMCTBA M CIIOCOOBI bubmumoreka [IOK
OJyYEHHUS https://m.edsoo.ru/7f41837c
48 | AmdoTtepHbIe THIPOKCH]IBI, CBONCTBA, MOJYICHHUE bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
59 | Comu. Xumuueckue cBoiicTBa. CriocoObI MOTYYCHHS COJICH bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
50 | I'enetmueckas CBS3b MEKy OCHOBHBIMH KJIACCaMU bubnuorexa [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
51 | IIpaktuueckas pabora Ne 6 «PemieHne skcepuMeHTaIbHBIX
3anad mo Teme «OCHOBHBIE KJIaCChl HEOPraHUIECKUX
COEIMHEHUI»
52 | O6oOmmeHNe U CUCTEMATH3AIHS 3HAHUH 110 TeMaM MOTYJISI bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
53 | MonynbHast padota Ne4. "OCHOBHBIE KJTacChI
HEOPraHUYECKHX COCAMHEHUH "
54 | Crpoenue atoma. M30TOIBI bubnuoteka [JOK
https://m.edsoo.ru/7f41837c
55 | [lonsitus s, p, d opOutamu u >JIEKTPOHHOTO o0JIaKa . bubnuoteka [JOK
CrpoeHue IeKTPOHHBIX 000JI0YeK 3JIEeMEHTOB 1-4 https://m.edsoo.ru/7f41837c
TIEPHOJIOB
56 | XapakTepucTUKa XUMHUYECKHX JIEMEHTOB 10 TIOJIOKEHUIO B bubnmoreka [JOK
HePHOANICCKON CHCTEME https://m.edso0.ru/7f41837c
57 | KoBalleHTHass XUMHYECKas CBS3b bu6mmoreka [JOK
https://m.edso0.ru/7f41837c
58 | MonHas CBA3b M METAJTUIECKAsl CBSI3b. THIIBI bubmuorexa [JOK
KPUCTANTHYECKUX PEIIETOK https://m.edsoo0.ru/7f41837c
69 | Crenenb okucienus. OnpeesieHue CTEIICHH OKUCIICHUS bubnmuotexa [JOK

aTOMOB XMMHWUYCCKHX 3JICMCHTOB B COCAMHCHUAX

https://m.edsoo.ru/7f41837c




60 | OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC PEAKIUH. 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
61 | CocraBicHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUN 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
62 | MonynbHas pabota Ne5. "Ctpoenue aroma. XuMuuecKkas 1 1
cBsA3b. OKHCINTENbHO- BOCCTAHOBUTEIbHBIC PEaKIu"
63 | PemeHne KOMOMHUPOBAHHBIX PACYCTHBIX 3a]1a4 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
64 | Pemenne KOMOMHUPOBAHHBIX PACUETHBIX 33134 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
65 | PemeHne KOMOMHUPOBAHHBIX PACYCTHBIX 3a/1a4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
66 | Pemenue KOMOMHUPOBAHHBIX PACUCTHBIX 33124 1 bubnnoreka [JOK
https://m.edso0.ru/7f41837c
OO0111ee KOJIMYECTBO YacOB IO MPOTPaMMe 66 5 6
IHoypouyHoe nu1aHupoBaHue
Kaacc: en
Ne Tema ypoka KonnuecTBo yacos DnexTpoHHbIe (IUGPOBLIE)
Bcero KoHntposnbnsie [IpakTnueckue o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
1 [Iepnonnyeckuil 3aKOH U NEpUOINYECKAst 1 bubmuoreka [JOK
CHCTEMa B CBETE YUSHHS O CTPOSHHHU https://m.edsoo.ru/7f41837c
aToma
2 XapakTepucTiKa XUMHUIECKOTO DJIEMEHTA 1 bubmmnoreka [JOK
110 €r0 MOJIOKEHHUIO B [leproauueckoi https://m.edsoo.ru/7f41837c
cucteme JI.M1. MenaeneeBa
3 XapakTepucThKa XUMHIECKOTO DJIEMEHTA 1 bubmmoreka [JOK
10 KHCJIIOTHO-OCHOBHBIM CBOMCTBAM, https://m.edsoo.ru/7f41837c
00pa3yeMbIX UIMH COeTMHEHUSIM
4 Bunnl xumuueckou cBs3u. MexaHu3MEl 1 but6mmorekxa [IOK
00pa3oBaHusi CBSI3U https://m.edsoo.ru/7f41837c




5 Buasl xumMudeckoii cBsi3u. MexaHu3MEbl bubnunoreka LIOK
00pa30BaHus CBSI3U https://m.edsoo.ru/7f41837c
6 Tunbl KPUCTAIIMUECKUX PELIETOK Bu6muoteka [JOK
https://m.edsoo.ru/7f41837c
7 Knaccuukanus XuMHU4eCKUX peaKiui Bu6muotexa [JOK
10 PAa3JIMYHBIM [TPU3HAKAM https://m.edsoo.ru/7f41837c
8 Krnaccudukanus XuMHYECKUX peaKIui bubmmoreka [JOK
110 PAa3IMYHBIM [TPH3HAKAM https://m.edsoo.ru/7f41837c
9 DHepreTuka XUMUYECKUX PEAKIIUN bubmuorexa [IOK
https://m.edsoo.ru/7f41837c
10 | 3akon I'ecca u ero ciencTBus bu6mmoreka IIOK
https://m.edsoo.ru/7f41837c
11 | BeuucneHus mo TepPMOXUMHUYECKIM bubnmnoreka [HOK
ypaBHEHHSIM https://m.edsoo.ru/7f41837c
12 | IloHsATHE O CKOPOCTH XUMUYECKOU bubnmnoreka [HOK
peaKiuu https://m.edsoo.ru/7f41837c
13 | IloHsTHE O CKOPOCTU XUMHUECKON bu6muoreka [JOK
peaKiuu https://m.edsoo.ru/7f41837c
14 | Xumunueckoe paBHoBecue. [Tpuniun Jle- bu6muoreka [JOK
[larenbe https://m.edso0.ru/7f41837c
15 | Xumuueckoe paBHoBecue. [Tpuniun Jle- bu6muoreka [JOK
[larenbe https://m.edso0.ru/7f41837c
16 | OKHCIUTENIBHO-BOCCTAHOBUTEIIbHBIC bu6nuorexa [IOK
peakiuu https://m.edsoo.ru/7f41837c
17 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakiuu https://m.edsoo.ru/7f41837c
18 | IIpakTrueckas padota Ne 1. Permenune
HKCIIEPUMEHTATBHBIX 33134 110 TEME
«OKHCIUTETHHO-BOCCTAHOBUTEIHHBIE
PEaKITUn
19 | O6o0mIeHre U CUCTeMAaTH3alNs 3HAHUN bubnuotexa [JOK

o TCMaM MOIYyJid

https://m.edsoo.ru/7f41837c




20

MonynbeHas pabota Ne 1. "[ToBTopenue u
yriyOJieHne 3HaHUH O BEIeCTBE.
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX peakiuin'

21 | PactBopeHme Kak (PU3UKO-XUMUYECKUN Bu6mumoteka [JOK
poIece https://m.edsoo.ru/7f41837c
22 OCHOBHBIC TIOJI0KCHHS bubnunoreka LIOK
9JIEKTPOTUTHYECKOMN TUCCOIHAIIMN https://m.edsoo.ru/7f41837c
23 | Jluccoumanus KUcaoT, COJICH U bubnnorexa [JOK
OCHOBAHMIA https://m.edsoo.ru/7f41837c
24 | VlonHble ypaBHEHUS bubnmnorexka HOK
https://m.edsoo.ru/7f41837c
25 | CBoiicTBa KMCJIOT, OCHOBaHHI U COJIEH B bubmnoreka IIOK
CBETE NPEACTaBICHHI 00 https://m.edsoo.ru/7f41837c
AJICKTPOJIMTUICCKON TUCCOITUAITUT
26 | CBoiicTBa KMCJIOT, OCHOBaHHI U COJIEH B bu6mmoreka [JOK
CBETE MPEJCTABICHUI 00 https://m.edsoo.ru/7f41837c
DIICKTPOJIMTUICCKOH TUCCOIMALINT
27 | Ilpaktuueckas pabora Ne 2. Pemenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«DIIEKTPOJINTUYECKAS IUCCOITUALIHSI
28 | I'maponu3 coneit bubmuorexa [IOK
https://m.edsoo.ru/7f41837c
29 | 'maponu3 coneit bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
30 | IIpaktudeckas padora Ne 3. Pemenne
IKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe
«"'maponus conei»
31 | OGoOmeHre U cucTeMaTr3als 3HaHHH bubmuoreka [{OK
110 TeMaM MOJYJIs https://m.edso0.ru/7f41837c
32 | MoaynbHas pabota Ne 2.

JIEKTPOJIMTHUECKAS TUCCOLIUALIN.
"D1exTpo ecKa ccorua




XHMHYECKUE peaklluy B pacTBopax”

33 | O6mias xapakTepuCcTUKa HEMETAIIOB. bubnuorexa [JOK
[Monoxenune Hemerasios B I1C, https://m.edsoo0.ru/7f41837c
BAJICHTHBIC BO3MO)KHOCTH aTOMOB

34 | O0mue XUMHYECKUE CBOMCTBA bubnnorexa [{OK
HemeTayuioB. Hemeraisl B ipupoe u https://m.edsoo.ru/7f41837c
CIOCO0bI MX MOJIYYEHUS

35 | I'asorensl: 0011ast XapaKTepUCTUKA bubnmnoreka [HOK

https://m.edso0.ru/7f41837c

36 CoenuHeHus rajioreHoB bu6nunorexa [IOK

https://m.edso0.ru/7f41837c

37 | Ilpaktuueckas padora Ne 4. "ITonydenue
COJISIHOM KHUCJIOTBI, U3y4eHHUE €€ CBOMCTB"

38 | Cepa, ee pusmveckue U XUMHICCKHE bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f41837c

39 | CepoBomopoa. CepHucTasi KHCIIOTA U €€ bubmmoreka [JOK
COJIH https://m.edso0.ru/7f41837c

40 Oxcunpl cepbl bubanoreka LIOK

https://m.edsoo.ru/7f41837c

41 | CepHnas KUCIIOTa U €€ COJHN bubnuoreka [JOK

https://m.edsoo.ru/7f41837c

42 | [Ipon3BOACTBO CEPHOM KUCIOTHI bubnuoreka [JOK

https://m.edsoo.ru/7f41837c

43 | O06o0meHne 1 cucTeMaTH3aIusl 3HAHUH bubnuotexa [JOK
10 TeMaM MOJTYJIst https://m.edsoo.ru/7f41837c

44 | MopaynbHas paborta Ne 3. "["ajgoreHsl.

XanbKoreHs! "

45 | O6mas xapakTepuCcTUKa MOATPYIIIIbI bubmuoreka [JOK
azora. A30T U ero cBoicTBa https://m.edso0.ru/7f41837c

46 | AMmuak u ero cBoiicTBa. Colli aMMOHUS bubnunorexa LIOK

https://m.edso0.ru/7f41837c

47 | Ilpaktuyeckas padora Ne 5 «Ilosnyuenue




dMMHadKa, U3Yy4YCHHUC CTO CBOICTBY

48 Kucnoponnsie coemuHeHns a30Ta. but6mmoreka [IOK
Oxcujipl a30Ta https://m.edsoo.ru/7f41837c
49 | A3zorHas KuCI0Ta but6mmoreka [IOK
https://m.edso0.ru/7f41837c
50 | Hurpatsl. A30THBIC yI0OpEeHHS bubnuorexa [JOK
https://m.edso0.ru/7f41837c
51 | ®ocdop. Coenunenus dpochopa bubnmnoreka [HOK
https://m.edso0.ru/7f41837c
52 | OOmias xapakTepUCTUKa MOATPYIIIIbI bubnmnoreka [HOK
yriepoaa. Yriaepos https://m.edsoo.ru/7f41837c
53 | Okcuanl yrirepona (1) u (IV) bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
54 | YronweHas kucnora. Kapbonatsl u bubmuorexa [IOK
THIPOKAPOOHATHI https://m.edsoo.ru/7f41837c
55 | [Ipaktuueckas pabota Ne 6 «Ilomyuenue
okcuja yraepona (IV) u uzydenue ero
CBOMCTB»
56 | IlepBoHayanbHbIE TOHATHS 00 bu6muoreka [JOK
OpPraHMYECKUX BEIIECTBAX https://m.edso0.ru/7f41837c
57 | IlpupoaHble HCTOYHUKH YTIIEBOAOPOI0B bu6muoreka [JOK
https://m.edso0.ru/7f41837c
58 | buonoruyecku BakHbIE OPraHUYECKHE bu6muoreka [JOK
BEIIIECTBA https://m.edsoo.ru/7f41837c
59 | Kpemuuii. CoeqvHEHUs] KPEMHHUSL. bubmuoreka [JOK
CwiinkaTHasi IPOMBIILIICHHOCTb https://m.edso0.ru/7f41837c
60 | bop bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
61 | IIpaktudeckas padorta Ne 7

«Pernienue OKCIICPUMCHTAJIbHBIX 3a/1a4 110
TeMe «BakHeHIne HeMeTaIbl U uX
COCOUHCHUAN




62

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI
10 TEMaM MOJTYJIs

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

63 | Monynbnas pabota Ne 4. "A3zor, docdop,
yIIIepOJl, KPEMHHI U UX COSTUHEHHUS.
bop"
64 [TonoxeHre MeTaIOB B IEPUOTUICCKOM but6mmoreka [IOK
CHCTEME XUMHUECKUX deMeHToB J[.1. https://m.edsoo.ru/7f41837c
MeHieneeBa, CTpOCHHE UX aTOMOB,
(duznyecKue CBONCTBA
65 | XuMHUecKue CBOMCTBA METAJLIIOB. bubmuorexa [JOK
Meramibl B ipupoe. CriocoOsl https://m.edsoo0.ru/7f41837c
HOJTYYCHHUSI METAJLJIOB
66 | Dmekrponus bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
67 | Dmekrponus bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
68 | OOmias xapakTepuCTHKa FJIEMEHTOB bu6muoreka [JOK
rJIaBHOM moarpynmnsl | rpymnis https://m.edso0.ru/7f41837c
69 CoequHeHUs MIEJTOYHBIX METAJLIOB bu6nuorexa [IOK
https://m.edso0.ru/7f41837c
70 | OOmias xapakTepuCTHKa SJIEMEHTOB bu6muoreka [JOK
rinaBHo# moarpymmnsl I rpymmst https://m.edso0.ru/7f41837c
71 CoequHeHus MIETOYHO3EMEIBLHBIX bu6nuorexa [IOK
METaJJIOB https://m.edso0.ru/7f41837c
72 | Ilpaktuueckas pabora Ne 8. XKéctkocTh
BOJIbI I METOJIBI €€ YCTPaHCHUS.
73 | AmoMuHui, ero pusndeckue u bubnunorexa LIOK
XHMHYECKHE CBOMCTBA https://m.edsoo.ru/7f41837c
74 | Xpom. CoenuHeHus: xpoma bubmuoreka [IOK
https://m.edso0.ru/7f41837c
75 | Menp u cepebpo bubnuotexa [JOK

https://m.edsoo.ru/7f41837c




76 | Iunk bubnuorexa [{OK
https://m.edsoo.ru/7f41837c
77 | XKeneso, ero puznyecKkre 1 XUMHUIECKUE Bu6muoteka [JOK
CBOMCTBA https://m.edsoo.ru/7f41837c
78 | CoenuHeHus xenes3a bubnnorexa [{OK
https://m.edsoo.ru/7f41837c
79 | CoenuHeHus xenes3a bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
80 | CrutaBel jxene3a, MPOM3BOJICTBO YyT'yHA H bubnmoreka [JOK
cTaau https://m.edsoo.ru/7f41837c
81 | Ilpaktuueckas pabora Ne 9. Pemenue
IKCIEPUMEHTAJIBHBIX 33124 110 TeMe
«BaxkHenmme MEeTaJlJIbl U UX
COCIMHCHUS
82 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI bu6nuorexa [IOK
110 TeMaM MOJYJIs https://m.edso0.ru/7f41837c
83 | MoaynbHas pabota Ne 5. «O0mue
CBOMCTBA METAJUIOB. BaxxHenmme
METAJIJIbl U MX COETMHEHUSI»
84 | HoBble MaTepualibl U TEXHOJIOTHH bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
85 | Xumust 1 310pOBbE bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
86 | Xummuueckoe 3arps3HEHUE OKpYKaroIIen bubmmoreka [JOK
cpezbl https://m.edso0.ru/7f41837c
87 | Ponp XumMuH B peICHUN SKOJIOTHYECKIX bu6muoreka [IOK
npobiem https://m.edso0.ru/7f41837c
88 | Ilepmommdeckuii 3aK0H U MTEPHOTUICCKAS bubnuotexa [JOK
crcTeMa B CBETE YUEHHUS O CTPOCHUHU https://m.edsoo0.ru/7f41837c
aToma
89 | Tumbl XUMHUYECKUI peakIuii B pacTBOpax bu6muoreka [JOK

https://m.edsoo.ru/7f41837c




90 | I'eHerHueckas CBsI3b OCHOBHBIX KJIAaCCOB 1 bubnuorexa [{OK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
OO111ee KOJIMYECTBO YaCOB IO MPOTPAMME 90




Ilepeuensb (koguduKaTOp) pacnpenejeHHbIX M0 KJIACCaM NPoBepsieMbIX TPeOOBAHMI K

pe3yjJabTaTaM 0CBOCHUS NMPOrpaMMbI U 3JIEMEHTOB €€ COACPKAaHUA

8 kaace
Kon [TpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSAEMOTO IPOTrPaMMBI
pe3yabTara
1 Ilo pazneny: «IlepBoHayaibHble XUMUYECKUE TOHSITUS

11 PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMHUYCCKHUM
JIEMEHT, [POCTOE BEIECTBO, CJI0XKHOE BEUIECTBO, CMECh (OAHOpOIHAs U
HEOJIHOPO/HAsI), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHasi W MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas J0Ji1 XUMHUYECKOro
3JIEMEHTA B COCJMHEHUU, MOJISIPHBIA 00bEM, XMMHUYECKash PEeaKlus, KIaCCH(pHUKAIH
peakIMii: peakUuu COEJUHEHHUS, PEAaKUMHU pa3iokKEeHUs, PEeaKIUHU 3aMeLCHMs,
peakuu 0OMeHa, 3K30- M SHJOTEPMUYECKHE PEaKIMH, TEIUIOBOW 3((EeKT peakiuu,
pacTBOp, MaccoBasi 107151 BelllecTBa (MIPOLEHTHAsl KOHLIEHTPALMsl) B pacTBOpe

1.2 WinroctpupoBaTh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHX TOHSATHHA ¥ MPUMEHSTH ITH
TIOHATUS IPU ONMCAHUU BELIECTB U MX NPEBpaLIeHUN

13 Hcnonp30BaTh XUMHYECKYIO CHUMBOJMKY JJISI COCTaBJCHUS (OPMYJ BEIIECTB H
ypaBHEHUH XUMUYECKUX PEAKIMH

14 pacKpbIBaTh CMBICI 3aKOHOB COXpPAHEHHUS Macchl BELIECTB, IOCTOSIHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOT'O YYEHHUsl, 3aKOHa ABOraipo

15 OIpEEIISATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

1.6 KnaccudunumpoBarb XxuMudeckue peakuuu (IO YUCIYy U COCTaBy YYacTBYIOIIUX B
pEeaKIMK BEIIECTB, M0 TEINIOBOMY 3D deKTy)

1.7 BBIYHUCIISITh OTHOCHTEIBHYIO MOJICKYIISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB

1.8 BBIYUCIISITh MAacCOBYIO JIOJK0 XMMMYECKOIO 3JeMeHTa 1o (opMyse COeIMHEHus,

1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 NPUMEHATh €CTeCTBEHHOHAYYHbIE METO/bl MO3HAHUS — HaOIOJeHUE, U3MEpPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peasibHbIM U MBICIEHHBIN)

2 ITo pazneny: «BaxHelue npeicTaBUTEIN HEOPraHMUECKUX BEIIECTBY

2.1 PacKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKMX MOHATHM: OKCHJ, KHCIOTa, OCHOBAHHE,
COJlb

2.2 OIIPEIETIATh MPUHA/ISKHOCTh BEIIECTB K OINpPEIEeIEHHOMY KIIacCy COEIMHEHHH 110
dhopmynam

2.3 KJ1accu(UIIMpPOBaTh HEOPraHMYECKUE BEIEeCTBA

2.4 XapaKTepu30BaTh (ONHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB Pa3IUYHBIX
KJIacCOB,  TMOATBEp)KIas ONHCAHWE TpUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHHIt
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIUI

2.5 MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHHSI XUMHUECKUX TPEBPANICHUN B Pa3JIUMYHBIX YCIOBHIX

2.6 ClleZIoBaTh IpaBHJaM IOJIb30BAaHMS XMMHUYECKOH TMOCyloil W J1abopaTopHBIM
o0opy/noBaHuEM, a TaKXe MpaBujiaM OOpallleHusl C BELIECTBAaMH B COOTBETCTBUU C
MHCTPYKIMSMH IO BBIIOJIHEHUIO Ja0OPATOPHBIX XMMHUYECKHX OTBITOB IO MOJTYUYECHHUIO
1 coOupaHHIO Ta3000pa3HbIX BeHIECTB (BOAOPOJA M KUCIOPOJA), MPUTOTOBIECHHUIO
PacTBOPOB C ONPEACIEHHON MACCOBOM J10JIEW PACTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U MPOBOJIUTH XUMUYECKUE IKCIIEPUMEHTHI 0 PaClO3HABAHUIO PACTBOPOB IIIENIOUEH U
KHCJIOT C IOMOIIbI0 MHMKATOPOB (JTaKMyc, peHondraient, MeTHIIOPAHK U APYyTrHe)

2.7 MIPOBOJIUTH PACUETHI 10 YPAaBHEHHIO XMMHUYECKON pPeaKkInu




[To pasmeny: «llepmomnueckuii 3axkoH U Ilepuoguyeckas cucTeMa XUMHUYECKHX
anemenToB /.M. MenaeneeBa. CtpoeHue aToMoB. XuMHuueckas CBsi3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUN

3.1 pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHMX IOHATHH: SIpO aToMa, 3JIEKTPOHHBIN
CIIOM aroma, aToMHas OpOMTalb, paAUyC aTOMa, XMMUYECKas CBs3b, MOJIAPHAS U
HENoJIsIpHas KOBAJICHTHAasl CBsA3b, 3JIEKTPOOTPULATEIBHOCTh, HOHHAs CBs3b, MOH,
KAaTHOH, aHUOH, CTENEHb OKUCICHMUS

3.2 KJIacCCU(UIIUPOBATH XUMHUYECKHE JIEMEHTHI

3.3 ONHUCHIBaTh M XapakTepu3oBaTh TabmuuHyo Qopmy Ilepmoguueckoil cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHSATUS «IVIaBHas noxarpymmna (A rpynmna)» u
«mo0ounas noarpynmna (b rpynma)y, «Manbiey» U «00JIbIIHE) TePHOIbI

3.4 packpsiBaTh cMbici [lepuoanyeckoro 3akona J[M. MenaeneeBa: J€MOHCTPUPOBAThH
[IOHUMAaHUE NEPUOAMUYECKON 3aBUCUMOCTU CBOWCTB XMMMUYECKUX 3JIEMEHTOB OT MX
noJyioxkeHus B Ilepuouueckoii cucrteme

3.5 COOTHOCUTH 00O3HaueHus, KoTopble nMeroTcsa B tabnuue «llepuonmyeckas cucrema
xumudyeckux anemeHToB J[.M. MenneneeBa» ¢ 4YHCIOBBIMM XapaKTepUCTUKAMU
CTPOCHHUSI aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij fAnpa, oOlee Yucio
JIEKTPOHOB U _paclpeesieHue UX IO IEKTPOHHBIM CIOSIM)

3.6 OIPEEIIATh CTENIEHb OKUCIEHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX

3.7 OIpENEeNIATh BUJ XMMHUYECKOM CBSA3M (KOBAJEHTHAsh M HMOHHAs) B HEOPraHMYECKHX
COEIMHEHUSIX

9 ki1ace
Kon [TpoBepsieMbie peAMETHBIC PE3YJIbTATHl OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSEMOTO POTrpaMMBI
pe3yJsbTara

1 Io pazneny: «BemecTBo M XMMUYECKAsl PEAKLIMSD)

11 pacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKHX IOHSTHI: pacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, 3JEKTPOJUTHUYECKAsT TUCCOLMALUS, pEaKIMM HOHHOro OOMEeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIIHH,
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKIMHM,  OKUCIUTENb,  BOCCTaHOBUTEID,
OKHUCJICHHE U BOCCTAHOBJIEHHE, aJIOTPOIUs, aM(pOTEpHOCTb, XMMHUYECKas CBA3b
(KoBaJIeHTHasi, MOHHAs, MeTaJNIM4ecKas), KpHUCTaNIM4yecKas pemeéTKa, CIUIABBI,
CKOPOCTh XUMHUYECKON PEAKIIUHI

1.2 WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHSATHH W HNPUMEHSTH 3TH
MOHSITHSI IPU ONMCAHUU BEILIECTB M X IPEBpaIeHUH

13 COCTaBJIATh YPABHEHUS IEKTPOJIMTUYECKON TUCCOLMALIMN KUCIIOT, IENOYEH U COJIEH,
TIOJIHBIE ¥ COKpAIllEHHbIE YPaBHEHUS peakliuii HOHHOTO 0OMeHa

14 pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEICTBOM
COCTABJICHHsI SJIEKTPOHHOTO ajlaHCca ATUX peaKIi

15 MIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMHUECKOHN peaKIiu

2 ITo paznmeny: «Hewmeramibl W HMX COEIMHEHHS»

2.1 XapaKkTepu30BaTh (ONMUCHIBaTh) OOIMIME M CcHEIU(pUYECKHe XMMHYECKHE CBOMCTBA
MPOCTHIX U CIIOKHBIX BELIECTB, MOATBEP)KIasi OMUCAHUE TIPUMEPAMHU MOJIEKYIISPHBIX
U HOHHBIX YpaBHEHHMIl COOTBETCTBYIOLIMX XMMHUYECKUX pEaKIuil

2.2 COCTaBIISATh ypaBHEHUS peaxkuui, MTOATBEP>K TAOLINX CYLIECTBOBAHUE
TeHETUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3JIMYHBIX KJIACCOB

2.3 IIPOrHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH

IMPOTCKAHUA XHUMHNYCCKUX HpeBpameHm‘/'I B Pa3/IMYHBIX YCJIOBUAX




2.4

ClleZIOBaTh IpaBWJaM IOJB30BAaHUS XMMHUYECKOH TMOCYAOH U J1abopaTOpHBIM
o0opynoBaHuEM, a TaKXke MpaBUiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIMSMU 10 BBIIOJHEHUIO JaOOpAaTOPHBIX XMMHUYECKHX ONBITOB IO
MOJIYUYEHHUIO U COOMPAHUIO Ira3000pa3HbIX BEUIECTB (aMMHUaKa M YIJIEKHCIIOTo ras3a)

2.5 IIPOBOAUTH PEAKLUU, MOATBEPHKAAIOIINE KAYECTBEHHBI COCTAB PA3JIMUHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IyTEM XJOpuiA-, OpomMuI, HOAUA, KapOoHat, ¢ocdar,
CHJIMKAT, CyIb(aT, THIPOKCHI-HOHOB, KATHOHBI aMMOHHUS
3 Ilo pazmeny: «MeTauibl M UX COCAUHEHUS»
3.1 XapakTepu3oBaTh (OMHCHIBATh) OOIMME M crenupUUecKue XMMHUYECKHE CBOICTBa
IIPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPKIasi ONUCAHUE IIPUMEPAMHU MOJIEKYJISIPHBIX
U HOHHBIX YpPaBHEHMIl COOTBETCTBYIOLIMX XMMHUYECKUX pEaKLUil
3.2 COCTaBIIATh ypaBHEHHUS peaKIuid, HOJTBEPKIAOIINX CYIIECTBOBAHUE
TE€HETUYECKOM CBSI3U MEXK/y BELLIECTBAMU Pa3JIMYHBIX KJIACCOB
3.3 IPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCHUMOCTHU OT MX CTPOEHHs, BO3MOXHOCTH
IIPOTEKAHNUs XUMUYECKUX MpEBpallleHUN B Pa3IMYHBIX YCIOBUSIX
3.4 cleoBaTh IpaBWIaM I0JIb30BaHMSI XUMHUYECKOW TMOCYAOM U J1abopaTOpHBIM
o0opyJ0BaHUEM, a TaKXe MpaBujaM OOpalleHUs C BEIIeCTBAMHU B COOTBETCTBHU C
MHCTPYKUHUSMU 1O BBIITOJHEHUIO Ja00paTOPHBIX XMMUYECKHUX OIBITOB
3.5 IPOBOJIUTH PEAKIIMHU, IOATBEPKIAIOIINE KAaUECTBEHHbIM COCTaB pa3JIMUHBIX BELIECTB
4 1o paznmeny: «XUMHS U OKPYXKAIOLIAs Cpella»
4.1 pacKphIBaTh CMBICI OCHOBHBIX Xxumudeckux nonsatuil: ITJIK BemecTBa; kopposus
METaJIJIOB
4.2 IPUMEHATh OCHOBHBIE ONEpAallMU MbICIUTENBbHON JIESTENbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, O0000IEeHUE, CHCTEMAaTU3allUI0, BBIABJIECHUE IPUUYMHHO-CIIEICTBEHHBIX
CBSI3e — JUII  U3yYeHUs CBOMCTB BEIIECTB W  XUMHUYECKUX  pPEaKLUi;
€CTECTBEHHOHAy4YHble =~ METOJbl  TMO3HaHMA  —  HaONoJIeHue,  U3MEpeHHe,
MOJICIMPOBAaHUE, SKCIEPUMEHT (peabHbII M MBICIEHHBIH)
IIpoBepsiemble 3JIeMEHTBI COCPKAHUS
8 kaace
Kon IIpoBepsieMblii 2IEMEHT COJEP/KAHUS
MIPOBEPSEMOTO
JIEMEHTA
1 IlepBOHaYaJIbHBIE XUMUYECKHE TIOHSATHS
11 [Ipenmer xumun. Posib XMMUU B )KM3HM 4e€IOBEKa. XUMHUSA B CUCTEME HayK. Tena u
BenlecTBa. Pu3nuecKnue CBOMCTBA BEIECTB. ArperaTHOE COCTOSIHUE BEILIECTB
1.2 [lonsTe o Meromax mo3HaHUs B XxuMuU. Yuctele BemiecTBa U cMecd. CrocoOsl
pas3aeneHus cMecen
1.3 ATOMBI U MOJIEKYJIbl. XUMUYECKUe 371eMEHTbl. CHUMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocTeie U cil0KHBIE BellecTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE
14 Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemliecTB. OTHocuTenbHass aromMHas Macca. OTHOCUTENbHas
MoJIeKyJsipHas Macca. MaccoBasi 10151 XMMHUYECKOT0 3JIEMEHTa B COETMHEHUHT
15 KomnuectBo BeniecrBa. Monbs. MounspHas Macca. B3auMocBsI3p KoJIM4ecTBa, Macchl U
yuyclia CTPYKTYpPHBIX €AMHUIl BemiecTBa. Pacu€rsl mo (opMmynaM XHUMHYECKHX
COCIMHEHUI
1.6 Pu3znyecKkue U XMMUYECKHE SIBJIICHHs. XMMHAYECKash peakuus U €€ MPU3HAKU. 3aKOH

COXpaHEHHs MacChl BEIIECTB. XUMHUECKUe ypaBHeHHs. Knaccudukanms XuMUIECKHX
peaknuii (CoeqMHEHUs, pa3JIOKEHUs, 3aMeIIeHHUs, OOMEHa)




1.7

XUMHUYECKUN DKCIEPUMEHT: 3HAKOMCTBO € XHUMHUYECKOM IOCYAOH, C IMpPaBUIAMHU
paboThl B 1abopaTopuu ¥ MpUEMaMHu 0OpaIlleHUs C JIaOOpaTOPHBIM O00OPYAOBaHHUEM,
U3yYyeHHE U OIHUCaHHWEe (PU3MUYECKUX CBOWMCTB OOpa3llOB HEOPraHWYECKHX BEIIECTB,
HaOmoieHue ¢u3nyeckux (IUIaBieHUE BOCKA, TasHUE JbJa, pacTUpaHHe caxapa B
CTYNKEe, KWIIEHHE U KOHJCHCAIMs BOJIbI) M XHUMHUYECKUX (TOpEeHHE CBEYH,
MPOKAJIMBaHUE MEIHOI MPOBOJOKH, B3aUMOJICHCTBUE MeNla C KHCIIOTON) SIBICHUH,
HaOJI0ICHNE M ONMCAaHUE TIPU3HAKOB MPOTEKAHUSI XUMHUECKUX PEaKIUi (pa3iokKeHne
caxapa, B3aHMOJICIICTBHE CEpPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pasjioKeHUe
ruapokcuaa menu(ll) nmpu HarpeBaHuu, B3aMMOJAEWUCTBUE JKEJI€3a C PacTBOPOM COJIM
Menu(Il), wu3yueHue cmocoOOB pa3feineHus cMeceld (C TOMOIIbI0 MAarHuTa,
¢unbTpOBaHKE, BRITAPUBAHKE, TUCTUIUIALUS, XpoMaTorpadus), IpOBEACHUE OUUCTKU
MOBapeHHOH coiu, HAOMIOJIEHUE W OMHUCaHHe pe3yJbTaTOB IMPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAacChl, CO3JaHHE MOJeNel MOJEKYI
(IapocTep>KHEBHIX )

Baxnerinye npeacTaBuTeIN HEOPraHMYECKUX BEILIECTB

2.1

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kucnopon — 3eMeHT U IpOCTOE BEIIECTBO.
Haxoxxnenue kucnopona B mpupoje, Gu3nueckue 1 XMMUUECKHE CBOMCTBA (peaKiuu
ropenusi). Oxcunapl. [Ipumenenne kucnopoga. CrnocoObl MOMy4YeHHUS KHCIOpoAa B
nabopaTopuu M TPOMBIILICHHOCTH. KpyroBopoT kuciopoma B mpupone. O30H —
JIOTPOINHAS MOAU(UKAIIMS KUCIOPOAa

2.2

TeroBoit 3ddekr XxuMHUYecKol peakuuu, TEPMOXUMHUYECKHE YpPaBHEHHS, HK30- H
SHAOTEPMHUUYECKHE peakUMu. TOIUIMBO: Yrolb W METaH. 3arpsA3HEHHE BO3AYXa,
ycuiIeHHe NapHUKOBOro 3¢ dexra, pa3pylieHre 030HOBOTO CIIOs

2.3

Bomopon — snmeMeHT M mpoctoe BemecTBO. HaxosklieHue Bomopoja B IPHUPOJIE,
(du3HUYecKre U XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI TToiTydeHus. KuciaoTel u
COIH

2.4

Mouisipabiii 00bEM ra3zoB. PacuéTsl 1o XMMHUECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoucTBa BoAbl. Boma xak pactBopurens. PactBopbl. HacelllieHHBIE U
HEHACBIIIEHHbIE PacTBOpbl. PacTBOpUMOCTH BelIeCTB B Boae. MaccoBas J10ms
BEILIECTBA B pacTBOpe. XMMHUYECKHUE CBOMCTBA BOAbl. OcHOBaHUs. Ponb pacTBOpoB B
MpUpoJie M B JKU3HU deloBeKa. KpyroBopoT BOJsI B Mpupoje. 3arps3HEHUE
npupoHbIX BoA. OXpaHa U OUMCTKA IPUPOAHBIX BOJ

2.6

Knaccudukanus nHeopranumdeckux coeauHenuil. Oxcunpl. Kiaccuduxanus oxcuaos:
coseo0Opasymomure (OCHOBHBIE, KHUCIOTHBIE, aM(OTEpHbIE) U HECOJIeo0pa3yrolue.
Homenkmarypa oxcugoB. ®Pusnyeckne M = XUMHYECKHE CBOWCTBA  OKCHJOB.
[TonyyeHnue OKCUIOB

2.7

OcHoBanus. Kmaccudukanuss ocHOBaHUM: MIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBaHuil. @PuU3MYECKHME W XUMHUYECKHME CBOMCTBA OCHOBAHUU.
[TonydyeHue OCHOBaHMI

2.8

Kucnorsl. Knaccudukanus xucnor. Homenkmarypa xkucnor. Ousnyeckue Hu
XHMHUYECKHE CBOMCTBAa KHCIOT. Psnm axktuBHoctu MeTaiwnoB H.H. bekerosa.
[TonyyeHnue KucinoT

2.9

Comu. Homenknatypa coneil. ®dusmueckne M XHUMHUYECKHE CBOMCTBA COJEH.
[Tonyuyenue conen

2.10

I'eneTnyeckas CBS3b MCKAY KiIaCCaMH HCOPTraHUYCCKUX COCIMHEHMI
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XUMHYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OTMpENETICHUE COACPKaHUS KUCIOpoaa B
BO3JyXe, MOJy4YeHHe, coOupaHue, pacrio3HaBaHHE M HM3y4YCHHE CBOWCTB KHCIOPOJA,
HaOII0/ICHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJOM M YCIOBHUS BOSHUKHOBEHHS U
MpeKpaleHus: TopeHus (Mmoxapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCUIOB U OMHCAHHE
WX CBOWMCTB, MOJYYeHHUE, cOOMpaHue, paclio3HaBaHWE M M3YYCHHE CBOMCTB BOJOpPOAA




(ropenue), B3aumojelcTBue Bojgopora ¢ okcuaom wmeau (1)  (Bo3moxkHO
MCIOJIb30BaHUE BUIEOMATEpUasoB), HaOIOeHEe 00pa3lioB BEIIECTB KOJIMYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOCHHOCTEH pPACTBOPEHHS BEIIECTB C  Pa3IUIHOU
pacTBOPUMOCTBIO, IMPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHONM MACCOBOW J0JEH
pacTBOPEHHOTO BEIIECTBA, B3aUMOJEHCTBUE BOJbI C MeETaUIaMH (HATpUEM U
KaJbliueM) (BO3MOKHO HCIOJIb30BAaHUE BUICOMATEPHUATIOB), OMpPEEICHUE PACTBOPOB
KUCJIOT M IIeJIoYe ¢ TMOMOUIbI0 HWHIAMKATOPOB, MCCIEIOBaHUE OOpa3loB
HEOPraHUYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJACHHE W3MEHEHUS OKPAaCKU
WHJIMKAaTOPOB B pacTBOpax KUCIOT M WIEJIOYEH, M3yYeHHE B3aUMOJICUCTBUSL OKCHJA
Mmenu (II) ¢ pacTBOpOM CEpHOM KHCJIOTHI, KHCIOT C METaUIaMH, pPEaKIuit
HEUTpalnu3aluy, I[OJIYYCHHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO
MeTajula IPYyTUM M3 PacTBOpPa COJIM, PELICHUE SKCIIEPUMEHTANIBHBIX 3aJad 10 TeMe
«BaxHeume Kjaaccbl HEOPraHMYECKUX COSAUHEHUI)

Ilepuonuueckuit 3akoH u llepuomnueckass cucremMa XUMHYecKux 3neMeHToB J[.U.
MenneneeBa.  CtpoeHue  atomMoB.  XuMu4eckas  CBsi3b.  OKHUCIUTEIBHO-
BOCCTAaHOBHUTEJIbHBIC PEAKIIUU

3.1

[lepBble MONBITKM KIAaCCU(PUKALUU XUMHUYECKUX 31eMeHTOB. IloHstne o rpymnmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMEIbHbIE METaJUIbl, TaJOr€HBI,
WHEpTHBIE Ta3bl). OJIEMEHTBI, KOTOpbIE OOpa3yloT aM{QOTEpHbIE OKCHUABI U
THJPOKCUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepumonmueckass cucrema XHMHYECKHX diemeHToB .M.
MenneneeBa. Koporkonepuonnas u anuHHonepuonHass (opmbl Ilepuoanueckoit
cucrteMbl xuMuueckux oanemeHTtoB JM. MengaeneeBa. Ilepuoasl W Tpymisbl.
PuU3ndeCcKuil CMBICI NOPSAIKOBOrO HOMEPA, HOMEPOB IIEPUOA U I'PYIIIBI 3JIEMEHTA

3.3

Crpoenune artomoB. CoctaB aToMHbIX snep. W3orombl. Onextponbl. CrpoeHue
JIEKTPOHHBIX 000J04YeK aTOMOB IepBbIX 20 XuMHUeckux 31aeMeHToB Ileproanueckoi
cucrtembl J[.MI. MeHnneneeBa. XapakTepuCTHKa XMMHYECKOTO JJIEMEHTA II0 €ro
nonoxkeHuo B [lepuoanueckoii cucreme JI.1. Menneneesa

3.4

3aKOHOMEPHOCTH  M3MEHEHHMs  pajuyca aTOMOB  XHMHMYECKHUX  DJIEMEHTOB,
METANINYECKMX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM M MEpUOJaM. 3HAUYEHUE
[Iepnonnueckoro 3akoHa u Ilepmonnyeckod CUCTEMBI XMMHYECKUX AJIEMEHTOB IS
pa3BuTus HayKU U npakTuku. JI.J. MeHnneneeB — yu€HbIN U IpaXkIaHUH

3.5

Xumuueckas cBsi3b. KoBaneHTHast (TOJIsipHAst U HETIOJSIPHAS ) CBSA3b.  DJIEKTPOOTPHILA-
TEJIHHOCTh XUMHUUYECKUX 2JI€MEHTOB. MlOHHAas CBS3b

3.6

Crenenp oxuciacHus. OKHCIUTEIHHO-BOCCTAHOBUTEIIHHEIC peaKknu. HpOHGCCI)I
OKHCJICHHS U BOCCTaHOBJICHUSA. OKHCINTEIIN U BOCCTAHOBUTEIIH

3.7

XUMHUECKUI SKCHEPUMEHT: U3y4yeHHe OOpa3lloB BEIIECTB METAIJIOB U HEMETAJIOB,
B3aMMO/JICIICTBUE TUIPOKCHA IIUHKA C PACTBOpPAMH KUCJIOT U LIeJIouel, IPOBEACHHE
OIBITOB, WJUTIOCTPUPYIOLUIMX IPUMEPBHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEaKIUM
(ropeHue, peakiiuu pa3yioKeHUs, COeTUHEHHS])

9 kjaacce

Kon
MIPOBEPSIEMOTO
SJIEMEHTA

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

1

BenectBo 1 xumnueckas peakuus. [loBTopenue

11

[lepuonnueckuii 3akoH. Ilepuonnueckas cucTeMa XHUMHUYECKUX diieMeHTOB [I.M.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHU CBOMCTB
XMMHYECKHX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KK, KAIbLUA U UX COCIMHEHUN B
COOTBETCTBHUU C MOJIOKEHUEM AJIEMEHTOB B [leprnonieckoi cUCTeEME U CTPOCHUEM UX




aTOMOB

12

CrpoeHune BeniecTBa: BUABI XMMHYECKON CBA3HM. THIIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIIA KPUCTA/UIMYECKOW pEIIETKM W BUAA
xuMudeckoi cBsa3u. Knaccupukanus v HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB
(MexayHapoJHasi ¥ TpUBHAJIbHAsS). XUMUYECKUE CBOWCTBA BEILIECTB, OTHOCSIIUXCS K
pa3sIMYHBIM  KJacCaM  HEOPraHWYECKUX  COCAVHEHMH, TCHETHYEeCKas  CBA3b
HEOPraHUYECKHUX BELIECTB

13

Krnaccudukanuss XMMHUYECKHX PEaKUWil MO Ppa3NW4HBIM TNpH3HAKaM (IO YHCIYy U
COCTaBY YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEINIOBOMY 3(P(EKTy, 10 H3MEHEHUIO
CTENECHEH OKHCIEHHSI XUMHUYECKHX 3JEMEHTOB, IO OOpPaTUMOCTH, MO Y4YacTHIO
KaTajau3aropa). JK30- U 3HIOTEPMUYECKUE pEaKLUU, TEPMOXMUMUYECKHE YPaBHEHHUS.
[ToHsiTHE O CKOPOCTH XMMUYECKON PEaKIuH

14

[Tonatne 00 oOpaTMMBIX M HEOOPATUMBIX XUMHUYECKMX peakuusax. [lonarue o
TOMOTEHHBIX W TETEPOTeHHBIX peakinusx. [IoHATHE 0 XUMHYECKOM paBHOBECHHU.
@akTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOH pPEaKIUW U TIOJOKEHHE
XMMHYECKOTO PAaBHOBECHUS

15

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, SHGKTPOHHBIfI 0ajlaHC OKMCIIMTEIIBHO-
BOCCTAHOBUTEIILHOM pe€aKuuu. Cocrasiienne ypaBHeHI/Iﬁ OKHCJIHNTCIIbHO-
BOCCTAaHOBHTCIIbHBIX peaKuHﬁ C HCIIOJB30BAHHUEM MCTOJA SJICKTPOHHOI'O OanaHca

1.6

Teopust 2IEKTPOIUTHUECKOM OUCCOLMALUU. OJEKTPOJIUTBI W HEDJIEKTPOJIUTHI.
Kartnonsl, aHumonel. MexaHuW3M AUCCOLMAMM BEUIECTB C pPa3JIMYHBIMM BHJIAMU
xuMudeckoi cBa3u. CreneHb aucconuanud. CuibHble M Ci1a0ble 3JIEKTPOJIMTHI.
Peakuuu noHHoro ooMeHa. Y cioBUs IPOTEKAaHUS peakluii HOHHOTO 0OMEHa, MOJIHbIE
U COKpAIllEHHbIE HOHHBIEC ypaBHEHUs peakuuii. CBONCTBA KUCIOT, OCHOBAaHUM U COJEH
B CBETE€ TMPEICTABICHUN OO0 IIIEKTPOIUTUYECKON muccorumanuu. KadecTBeHHBIE
peakuuu Ha HOHBL. [IoHATHE O THapOIU3E CoNen

1.7

XUMHYECKUHN OKCIICPUMCHT. O3HAKOMJICHUC C MOJACTIAMHU KPUCTATNINYCCKUX peHIéTOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaJJIoB (Tpadura U anMasa), CI0KHBIX
BEIIECTB (XJOpHUJa HATPHA); HMCCIENIOBAHWE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOU
peakimu OT BO3AEHCTBHSI pa3IMUHBIX (AaKTOPOB; UCCIIEAOBAHUE IIEKTPONPOBOAHOCTH
PacTBOPOB BEMIECTB, IPOIIECCA TUCCOIMAIIMN KUCIIOT, IEJI0Ue U cosel (BO3MOXKHO
UCIOJb30BAHUE  BHJIEOMATEPUANIOB); MPOBEJCHHE OINbBITOB, HILTIOCTPUPYIOIIUX
MpU3HAKU TPOTEKAHMsI peakuuid HOHHOro obOmeHa (oOpa3oBaHME oOcajiKa,
BbIJIeJIEHUE Tra3a, oOpa3oBaHUE BOJbBI); OMNBITOB, WJUIIOCTPUPYIOUIMX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pEaKIMi (FOpeHHe, peaklMH pas3lIoKeHus,
COEAMHEHUS);  paclo3HaBaHWE  HEOPraHMYeCKMX  BEUIECTB  C  IOMOIIBIO
Ka4CCTBCHHBIX peaKIII/II\/JI Ha HOHBbI; PCHICHHUEC OKCICPUMCHTAJIBHBIX 3a1a4

HemeTamisl B UX COSTUHEHUS

2.1

OOmiast xapakTepucTHKa rajsoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
creneHn okuciaeHus. CtpoeHue U (GU3NYECKHE CBOICTBA MPOCTHIX BEIIECTB —
raJJoreHOB. XHUMHUYECKME CBOWCTBA Ha IpUMepe XJopa (B3aUMOICHCTBUE C
MeTalljlaMi, HeMeTajUlaMH, Ienodamu). XsopoBogopod. ConsiHas  KHCIIOTa,
XMMHUYECKHE CBOMCTBA, MOIY4YEHHE, IpUMEHeHue. JlelicTBHE XJIopa U XJIOpPOBOIOPOIa
Ha OpraHu3M yenoBeka. BaxHeinne XJIopuasl M X HAX0KJIEHUE B IPUPOJIE

2.2

OOmiast xapakrepucTika 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (QU3NYECKHMEe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOpOJa U cepbl. AJIOTPONHbIE MOJU(UKALUN KHUCIOPOAAa M CEpHI.
Xumunyeckue cBoicTBa cepbl. CepoBOaOpOI, CTpOeHHE, (HU3NUECKUEe U XUMHYECKHE
cBoiicTBa. OKCHUJBI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHI0B. CepHas KHCIIOTa,
¢dbu3nyecKkue M XMMHYECKHE CBOWCTBA (00IIME KakK MpEeACTaBUTENsS Kjlacca KHUCIOT U




cnenuduueckre). XUMUYECKUE pEaKIHH, JIeKalie B OCHOBE MPOMBIIUICHHOTO
croco0a ToydeHus: cepHo KUCIOTHl. Ilpumenenue. Conu CEpHOW KHCIOTHI,
KauecTBEHHas peakmnusi Ha cyinbdar-uoH. HaxoxneHue cepbl u €€ COCAMHCHHI B
npupoje. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COECIWHEHUSIMHU Cepbl
(KUCIIOTHBIC ~ JTOKIM, 3arpsi3HEHHWE BO3JyXa ©  BOJOEMOB), CIOCOOBI  €ro
[IPEIOTBPALLEHUS

2.3

OOmast xapakTepucTUKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpOCTpaHEHHE B IPUPOJIE, PU3MUECKUE U
XHUMHYecKHe cBOMCTBa. KpyroBopor asora B mpupoae. AMMHUAK, €ro (pu3nuecKue u
XMMHYECKHE CBOMCTBA, NOdy4YeHrne u npuMeHeHue. Coau aMMOHMS, UX QU3UYECKUE U
XUMHNYCCKHUC CBOﬁCTBa, IMPUMCHCHHUC. KauecTBennas pCaKkiusd Ha HOHBI aAMMOHMUA.
A30THas KuCOTa, €€ MolydyeHue, (pusnueckue U XMMHUYECKHe CBOicTBa (00Imue Kak
IpeACTaBUTEIIs Ki1acca KUCJIOT U ciienupudeckue). Vcnonb30BaHne HUTPATOB U CONeit
aMMOHHMSI B KauecTBE MHUHEpAIbHBIX yHA0OpeHuil. XuMHUecKoe 3arpsi3HeHHe
OKpY)KaloIllel Cpelbl COEIUHEHUSIMU a30Ta (KUCJIOTHBIE JIOKIU, 3arpsi3HEHHE
BO3/yXa, I0YBbI U BOJJOEMOB)

2.4

®ocdop, amrorponHble MoguduKamu QGochopa, GUNUECKHE H XUMHUECKUE
coiictBa. Oxcun docdopa (V) u dbocopHas kucinora, GU3NYECKUE U XUMUUYECKUE
cBoiicTBa, mnoayuyeHue. Mcnonp3oBaHue QocharoB B KayecTBE MHUHEPAIbHbBIX
ynoopeHuit

2.5

OOmast xapakrepucTrka 31eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMSA. YIJIEpOoA, aUIOTPONHbIE MOJU(PHUKAIHH,
pacmpocTpaHeHue B TpUpoje, (PU3MUECKHME M XHUMHYECKHE CBOMCTBA. AncopOims.
Kpyrosopor yriepoga B mnpupome. Oxcuapl yriepoaa, uX (usnueckue u
XMMHUYECKHUE CBOMCTBA, IEHCTBUE HA >KUBbIE OPIaHU3MBbI, IOJYYECHUE U IIPUMEHEHHE.
Okosorndyeckue IMpobiembl, CBsi3aHHblE C oOkcugoM yriepoga (IV); rumoresa
I00ABHOTO TOTEIUICHUs KJIMMaTa; MapHUKOBBIN 3¢ (dekT. YronpHas KHCIOTa U e€
coinM, uX (u3nyeckue W XHMMUYECKHE CBOWCTBA, IMOJy4YeHHE U TIpPUMEHEHHE.
KauectBeHHast peakuust Ha kapOoHaT-uoHbl. lcmnonbp3oBanue kapOoHATOB B OBITY,
MEIMIIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM XO351CTBE

2.6

HepBOHaanBHBIG IOHATHSA 00 OpraHn4Y€CKrUX BCHICCTBAX KaK O COCIUHCHUAX
yriepoaa (MeTaH, 9TaH, 3TWJICH, alICTUJICH, 3TAHOJI, T'IMOCPHUH, YKCYCHAA KI/ICJ'IOTa).
Hx cocTaB m XUMHYECKOE CTPOCHHUC. [TonsTre 0 OMOIOrHYSCKU Ba)KHBIX B€OICCTBAXxX:
KHUpax, 6em<ax, yriieBoax — M HMX PpOJA B XHU3HU YCIIOBCKA. MaTepI/Iaanoe
CAMHCTBO OPraHUYCCKHUX U HCOPTaHMYCCKUX COG}II/IHCHI/Iﬁ

2.7

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MOJy4YE€HUE U IMPHUMEHEHHE.
Coenunenus kpeMHus B npupoje. O0ume npeacrasienus 06 okcuse kpemuus (IV) u
KpeMHHEBOM kucinore. CHIMKaThl, HMX MCIOJb30BaHHME B OBITY, MEIUIUHE,
MPOMBIIIICHHOCTH. BakHe#ne CcTpouTenbHbIE MaTepHaibl: KepaMHKa, CTEKIIO,
neMeHT, OeroH, kene3o0eroH. [IpoOrmembl  G€30MacHOTO  HCIMOIB30BAHUS
CTPOUTENBHBIX MaTEPUAIOB B TOBCEIHEBHOM KH3HU

2.8

XUMHUYECKUH IKCIEPUMEHT: U3ydeHHEe 00pa3I[0B HEOPraHUYECKUX BEIIECTB, CBONCTB
COJITHOM KHCJIOTBI; MPOBEICHUE KAYECTBEHHBIX pPEAKIWl Ha XJIOPUIA-UOHBI U
HaONltO/IeHWEe TPU3HAKOB HX TMPOTEKAHWs; OMBITHI, OTpaxaromme (usndeckue u
XUMHUYECKHE CBOWCTBA TAJOTEHOB W UX COCAMHEHHWH (BO3MOXXHO HCIIOIh30BAHHE
BHUJICOMATEPHANIOB); O3HAKOMJICHHE C oOpaslamMu XJIOpUIOB (TaJOTEHHUIOB);
O3HaKOMJIEHHE C 00pa3liaMu cepbl U €€ COeTUHEHUSIMHU (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); HAOJIOJICHHUE Tpollecca OOyriaMBaHHUS caxapa TOJ JeHCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHUCIOTHI;  HM3YYEHHME  XUMHUYECKHMX  CBOMCTB
pa30aBiIeHHON CEepHON KHCIOTHI, MPOBEACHHE KAYeCTBEHHOW peakIMu Ha Cyibdar-




WOH U HaOJIOfCHHWE NpHU3HaKa e€ MPOTEKaHWs; O3HAKOMIIEHHWE C (U3HMUYECKUMHU
cBoiicTBaMHu a3oTa, ¢ocdhopa U HUX COEOUHEHHH (BO3MOXXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX W (OCPOPHBIX yAOOpPCHHIA; MOIyUCHHE,
coOupaHue, pacrno3HaBaHME W HM3yUYEHUE CBOMCTB aMMMaKa; IPOBEJICHUE
Ka4eCTBEHHBIX PEaKluil Ha NOH aMMOHHUA U (ocdaT-uoH U H3ydeHHE NMPU3HAKOB HX
MPOTEKaHUsA, B3aUMOJCHCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbIO
(BO3MOXKHO HCIIOJIB30BaHUE BUJIEOMATEPHUAIIOB); U3y4yeHue MOZeIIen
KPUCTANIMYECKUX pPeIETOK anMasza, rpadura, QyiiepeHa; O03HAKOMIIEHHE C
MPOLIECCOM  aJICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOras3a; MOJydeHUEe, COOMpaHue, pPACIIO3HABaHHWE W H3Y4YCHHE
CBOWMCTB YTJIEKHCIIOTO Ta3a; MPOBEJCHUE KAYECTBEHHBIX pEaKkiuii Ha KapOOHAT- U
CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; O3HAKOMIIEHUE C IPOIYKIUEN
CHUJINKATHOM MNPOMBIIIJICHHOCTH, PCHICHUEC OJOKCICPUMCHTAJIBHBIX 3ada4 II0 TCME
«BaxHeinie HeMeTaJlJIbl U UX COSIUHEHUSI

Mertamisl 1 uX COCAUHCHUA

3.1

OOmast xapakTepucTHKa XMMHUYECKMX 3JEMEHTOB — METaJUIOB Ha OCHOBAaHUM HX
nosoxkeHus B Ilepuonnuecko cucreMe xumudeckux sineMeHToB .M. Menneneesa u
cTpoeHust aToMoB. CTpoeHHe MeTajuioB. MerajumMueckas CBs3b U MeTauIndecKas
KpUCTAJIINYECKasl peliéTka. DJIeKTPOXUMUUECKUM Psii HAIPSHKEHUH METaJlJIOB

3.2

Oduznyeckue M XHUMUYECKHE CBoiicTBa MeTawioB. OOmme crnocoObl MOTyYeHHs
MetauioB. [loHsATHE O KOPpO3UM METaUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3uu. CrjiaBsl (CTallb, YYT'yH, JIOPATIOMUHUN, OpOH3a) U X IPUMEHEHUE B OBITY
W IPOMBIIIJICHHOCTHU

3.3

Hlenouynsle MeTayyibl: monoxeHue B llepuoanueckoil cucreMe XUMHYECKHX
anemeHtoB /.M. MeHaeneeBa; CTpO€HME HX aTOMOB; HAaxXO0XXJICHUE B MPHUPOJIE.
duznyeckue U XMMHYECKHE CBOMCTBA (Ha mpumepe HaTpus u Kamus). OKCUAbl U
THAPOKCUIBI HATPUA U KAJIHs. HpI/IMeHeHI/Ie MISJIOYHBIX METAJIJIOB U UX COGZ[I/IHCHI/Iﬁ

3.4

[I{ennoyHO3EMENBHBIE METAIIBI MAarHUM W KajblWii: mojiokeHue B I[lepuoanueckoit
cucremMe xumudeckux osneMeHtoB J[.M. MeHneneeBa; CTpoeHHME HMX AaTOMOB;
HaxoxaeHue B npupone. Pu3ndeckue U XMMUYECKHE CBOMCTBA MArHUS U KaJIbLUA.
Baxneiimue coeauHeHust Kaiablus (OKCUA, TUAPOKCUZ, coyin). JKECTKOCTh BOJBI U
croco0bl €€ yCTpaHeHHUs

3.5

Amomunuil: nonoxenue B [lepuogudeckoil cucreMe XxuMu4yeckux diemeHToB J[.M.
Menzeneesa; CTpOCHHE aToMa; HaxoXAcHWE B mpupoje. DPusnueckrue U XUMUYECKUE
CBOMCTBA aFOMUHHUSI. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCH]IA ATFOMUHUS

3.6

XKenezo: mnonoxenue B Ilepmommueckoil cucreme XxuMudeckux snemeHtoB JI.U.
MeHneneeBa; CTpoeHHE aToMa; HaXOKIeHHE B mpupoae. Puzndeckne ' XUMHUECKUE
cBoiicTBa sxeme3a. Oxcuabl, ruapokcuabl U comu sxenesa (II) u xemesza (II), ux
COCTAaB, CBOMCTBA U MOJTYYECHHE

3.7

XUMUYECKUH HKCIEPUMEHT: O3HAaKOMJIEHHE C OOpa3llaMHM METaJuIOoB U CILJIaBOB, MX
(¢u3NYeCKUMHU CBOMCTBAMU; M3y4YCHUE PE3YJIbTATOB KOPPO3UH METAJUIOB (BO3MOYKHO
UCIOJIb30BaHNE BUIEOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJICHCTBUS OKCHA KaJbIUs
U HaTpHus C BOJOM (BO3MOXKHO MCIIOJIb30BAaHHE BHJCOMATEpPHANIOB); HCCIIEAOBAHHE
CBOHMCTB JKECTKOW BOJBI, TIpollecca TOPEHHUS JKeje3a B KHUCIOpoje (BO3MOXKHO
HCIOJIb30BaHNE BUJEOMATEPUAIIOB); MPU3HAKOB MPOTEKaHUSI KaYECTBEHHBIX PEaKIMN
Ha MOHBI (MarHusl, KajblMsl, aIFOMUHUA, IMHKa, kene3a (I1) u xenesza (I1I), menu (1I);
HaOJII0ICHNE U OIMCaHME MPOLIECCOB OKPAIIMBAaHUS MJIAMEHU MOHAMU HATPHsl, Kaus
U KajblUs  (BO3MOXHO  HCIOJb30BaHUE  BHUAEOMATEpUANIOB);  HUCCIEJOBaHHE
aM(QOTEpHBIX CBOHCTB THUIPOKCHAA AalIOMHHMS M THAPOKCHIA IIMHKA;, pEIICHHE
SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «BaxHelinine MeTauibl U UX COSTUHEHUSD)




XuMHs ¥ OKpyKaroLas cpeaa

4.1

HoBsie marepuainsl 1 TexHosnoruu. BelecTBa u MaTepuaibl B IOBCETHEBHOM KHU3HU
yesoBeka. XUMHs U 370poBbe. bezonacHoe MCroib30BaHUE BEHIECTB U XUMHYECKUX
peakuuii B 6bITy. [lepBasi momMols Ipu XMMHUYECKHUX 0XKOTaxX U OTPaBICHUSIX

4.2

OCHOBBI 3KOJIOTHYECKON TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHHE OKpYXKarolen
cpenbl IIJIK. Pomp XuMumM B penieHWH SKOJOTHYECKHX mpodsieMm. [Ipupomnbie
WUCTOYHUKHA YTJIEBOJAOPOJOB (Yrojb, NPHUPOIHBIA Ta3, HEPTh), MNPOIYKTHl HUX
nepepaboTKU, UX POJIb B OBITY M MPOMBILILIEHHOCTH

4.3

XUMUYECKUN SKCIEPUMEHT: H3y4eHHE OO0pa3loB MaTepHajoB (CTEKJIO, CIUIaBbI
METAJUIOB, ITOJIMMEPHBIE MaTepHaIbl)

IIposepsiembie Ha OI'D TpebGoBaHUA K pe3yJIbTATAM OCBOCHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

Kon
MIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS

1

Hpe,I[CTaBJ'IeHI/IeZ

11

O MO3HABAEMOCTHU SIBJIEHUM MPUPOJIbl, IOHUMAHUE OOBEKTUBHOM 3HAYUMOCTU OCHOB
XMMHUYECKOH HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHMSI, KOMIIOHEHTa 00I1en
KYJIbTYpbl U HPAKTUYECKOM JEATEIBPHOCTH 4YEJIIOBEKa B YCJIOBHUAX COBPEMEHHOIO
00111eCcTBa; TOHMMAaHUE MECTa XUMUU CPE/IU IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAaYYHBIX MCTOJAX IMO3HAHHWA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U TCOPCTUUCCKHUX
MCTOHax HCCICHOBAHUA BCHICCTB W H3YUYCHUSA XUMHUYCCKUX peaKHHﬁ; YMCHHC
HCITOJIB30BaTh MOJACIHN IJIA 00BACHECHUS CTPOCHHUA aTOMOB U MOJICKYJI

13

o cdepax mpodheccuoHaNbHOM AeATeIbHOCTH, CBA3aHHBIX C XUMHUEW U COBPEMEHHBIMU
TEXHOJIOTHUAMU, OCHOBAHHBIMHU Ha AOCTHXKCHHUAX XUMHUYECKOU HAayKH, 4YTO ITO3BOJIUT
oOydaroluMmcsi  paccMaTpuBaTh  XUMHIO  Kak  chepy  cBoeil  Oymymiei
MpoeCCHOHANIBHON JICATEIPHOCTH W CIeNaTh OCO3HAHHBIA BBIOOP XUMHU Kak
pouIFHOTO MpeIMeTa MPH MepPexo/ie Ha YPOBEHb CpeIHEro o0Iero oopa3oBaHus

Bianenne cucremoil XMMHYECKMX 3HAaHMM W YMEHHE TNIPUMEHATh CHCTEMY
XUMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAET:

2.1

BOKHEUINIME XUMUYECKUE TIOHATHSA: XUMHUYECKHH DJIEMEHT, aToM, MOJeKya,
BEILIECTBO, MPOCTOE M CIIOXKHOE BEIIECTBO, OJHOPOJHAs M HEOJHOPOAHAS CMECh,
OTHOCUTENIbHBIE aTOMHAsi M MOJIEKYJIIpHas MacChl, KOJHMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJSPHBIA 00BEM, OKCHJ, KUCIOTAa, OCHOBAHHE, COJIb (CPEIHSS),
XUMHUYECKass pEeaKIusl, PEaKIUu COCIAUHECHHS, PpEaAKIUU PA3IO0KEHUs, PEaKIUu
3aMeIeHHs], peakIlni OOMeHa, TeToBoi d(PPEeKT peakiuu, 3K30- U IHIOTEPMHUIECKHE
peaKkIuu, pacTBOp, MaccoBasi JOJII XUMHUYECKOTO dJIEMEHTa B COCTMHEHHH, MacCOBast
JI0JI ¥ TIPOLIEHTHAsl KOHIIEHTpAIIUs BEIIECTBA B PaCTBOPE, SAPO aTOMa, SJIEKTPOHHBII
CJIOW aTroma, aTOMHasl OpOWTallb, paANyC aToMma, BAJICHTHOCTb, CTEIICHb OKHCIICHUS,
XUMHUYECKas CBSI3b, ANEKTPOOTPUILIATENIbHOCTD, MOJSIPHAsE U HEMOJIApHAsl KOBAJIEHTHAs
CBsI3b, MOHHAS CBS3b, METAJUITMYECKas CBSI3b, KPUCTAJUIMUECKas peméTrka (aromMHas,
WOHHAs, MeTaJUIM4ecKas, MOJEKyIspHasi), WOH, KaTHUOH, AaHHOH, DJJEKTPOIHUT H
HEIJICKTPOJIUT, DJEKTPOJIUTHYECKAs JUCCOLMAINS, PEaKIMd HMOHHOTO OOMeHa,
OKHCJIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIUU, OKUCIUTEIb M  BOCCTAHOBUTEID,
OKHCJIEHWE W BOCCTAHOBJICHHE, DJICKTPOJIU3, XUMHUECKOE pPaBHOBECHUE, O0OpaTUMBbIE
U HeoOpaTUMbIE pPEaKIMh, CKOPOCTh XMMHUYECKOW peakmuu, katanusarop, [1JIK,
KOPPO3HsI METaJIOB, CIIJIABbI

2.2

OCHOBOIIOJIAralIie 3aKOHbl XUMHUHU: 3aKOH COXPAaHEHHS] MAacChl, MEPUOIUUYECKUIN
3akoH /.M. MenpeneeBa, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABOraJpo




2.3 TEOPUU XUMUU:aTOMHO-MOJIEKYJISIpHAs Teopus, Teopus 3JIEKTPOJIUTUYECKON
JUCCOLIMAIUU

3 Brnagenune ocHOBaMM XMMUYECKOW IPAMOTHOCTH, BKJIIFOYAKOLIEH:

3.1 YMEHHE MPaBUIbHO UCIOIB30BaTh U3YUEHHBIE BEIIECTBA U MaTEpHalbl (B TOM YHCIIE
MUHEpAJbHBIC YAOOPEHUS, METAUIbI M CIUIABHI, POAYKTHI MepepabOoTKH MPHUPOTHBIX
HMCTOYHUKOB YTJIEBOJOPOAOB (YIJisi, MPUPOJHOTO Tra3a, HETH) B OBITY, CEIbCKOM
XO3SIICTBE, HAa MPOU3BOJICTBE M TTOHUMAaHWE 3HAUCHUS KUPOB, OCIIKOB, YIIIEBOJOB JIJIs
OpraHu3Ma 4ejOBEeKa; YMEHHE MPOrHO3UPOBATH BIIMSHUE BELIECTB U XUMHYECKHX
MPOIIECCOB HAa OPraHU3M YEJIOBEKa U OKPYKAIOIIYIO IPUPOIHYIO CPEy

3.2 YMEHHE HWHTErpUpOBaTh XHMHUYECKHWE 3HAHUS CO 3HAHUSAMHU JIPYTHX Y4eOHBIX
MPEAMETOB

3.3 HaJIM4Yue OmbITa PadOTHl C PA3IMYHBIMM HCTOYHMKAMHU HHGOpMAlMU MO XHUMHUU
(HayyHass W HaAy4yHO-TIOMYJSIpHAsl JIMTEpATypa, CIOBapH, CIPABOYHUKHU, WHTEPHET-
peCypchl)

3.4 YMEHHE OOBEKTHBHO OIICHUBATH MHPOPMAIIMIO O BEIICCTBAX, MIX  NPEBPAIICHUAX U
MPAKTUYECKOM MPUMEHEHUH W yMEHHE HCIOJIb30BaTh €€ Ui pelieHust y4deOHo-
MMO3HABATEJIbHBIX 337124

4 Branenue ocHOBaMM MOHATHMHOTO ammapaTa U CUMBOJIMYECKOTO A3bIKA XUMHH IS
cocraBieHUs (POPMYJT HEOPTAHWYECKUX BEIICCTB, YPABHCHUN XMMHUYCCKUX PEaKIIU;
ocHoBaMu xuMudeckoil HomeHknaTypsl (IUPAC u TpuBHaibHOI)

5 YMeHue OOBACHATH CBS3b MOJIOKEHUs dyeMeHTa B Ilepuomgmueckoil cucreme c
YUCJIOBBIMU XaPAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB H
3apsn  sApa, oOlmiee YHCIO SJICKTPOHOB), paclpeelieHHeM JJIEKTPOHOB IO
SHEPTEeTUYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPUOJIOB, KAJIUS U KAJIBIIHS

6 [IpeacraBinenne o NMepUOAMYECKON 3aBHCUMOCTU CBOMCTB XMMHYECKUX 3JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPHIIATENIBHOCTH), MPOCTBIX U CIIOKHBIX BEIIECTB OT
MOJIOKEHUS dNieMeHTOB B [lepuoanueckoit cucteme (B ManbIX MEpUOAaX M TIIABHBIX
MOATPYIIAax) U JIEKTPOHHOTO CTPOCHMSI aTOMa

7 YMeHue Ki1accu(puIpoBaTh:

7.1 XUMHYECKHE AJIEMEHTHI

7.2 HEOPraHUYEeCKHE BEIEeCTBa

7.3 XUMHUYECKUE PEAKITII

8 YMeHune onpenensTh:

8.1 BAJICHTHOCTh U CTETIEHb OKHCIICHHS] XUMUYECKUX 3JIEMEHTOB, 3apsi]l HOHA

8.2 BUJI XUMUYECKOU CBS3H U TUIl KPUCTATMYECKON CTPYKTYPBI B COSTMHEHUSIX

8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)

8.4 OKHCJIUTENIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBaTh PU3NIECKUE U XUMUYECKUE CBOICTBA:

9.1 MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOAOPOA, Tpadur, anmas, KpeMHUH, a30T,
docdop, cepa, XJI0p, HATPUH, KAIHiA, MAaTHUN, KATBIIHHA, AJTFOMUHHM, XKeNe30)

9.2 CIIOXHBIX BELIECTB, B TOM UHCIE HX BOJHBIX pacTBOpPOB (BOJAa, aMMHaK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI M THUApPOKCHABl MeTaiwioB I — IIA rtpymm,
amomunus, meau (II), nunka, sxenesa (II u 1), oxcuast yraepoaa (II u IV), kpemaus
(IV), azota u dochopa (III u V), cepur (IV u VI), ceprucras, cepHas, azorucras,
azoTHasi, QocdopHas, yroiapHas, KpEMHHEBasI KHCIOTA U UX COJIN)

9.3 MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOEHHUS, TPUMEHEHUE BEUIECTB B 3aBHCHUMOCTH OT HUX CBOMCTB, BO3MOXHOCTh
MPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUIN B PA3JIMYHBIX YCIOBHUSIX

10 YMeHHe coCTaBIATh MOJIEKYJISIPHBIE U HIOHHBIE YPAaBHEHUS PEAKIIil, B TOM YHCIIE:




10.1

peaxiuii HOHHOTrO OOMeHa

10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX pPEaKIINN

10.3 WUTIOCTPUPYIOIIUX ~ XUMHUYECKHE  CBOMCTBA  WM3Y4YEHHBIX  KJjaccoB  (Tpymm)
HEOPraHMYECKUX BEIIECTB

104 MOATBEPIKIAIONIUX TEHETHYECKYIO B3aUMOCBSI3b MEXTY HUMHU

11 YMeHHe BBIYUCISITh (POBOJUTH PACUETHI):

111 OTHOCHUTEIIBHYK0 MOJIEKYJIIDHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOT'0 3JIEMEHTA B COSAMHEHHUH

11.2 MacCOBYIO JIOJIIO BEIIECTBA B pPaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB

114 [0 ypaBHEHUSM XUMHUYECKHX pEaKIUid U HaXOAUTh KOJUYECTBO BELIECTBA, OOBEM U
MacCy PeareHTOB MU MPOJAYKTOB PEaKIHH

12 Branenue (3HaHue OCHOB):

12.1 OCHOBHBIMH METOJIaMH Hay4YHOTO TO3HaHUsA (HaOIr0/IeHuE, H3MEPEHHE, IKCIICPUMEHT,
MOJICTTUPOBAaHUE) TPU MU3YYEHUU BEUIECTB M XUMHUYECKUX SBICHUH; yMEHHE
chopMyIMpoBaTh MpoOJIeMy M MPEUIOKHUTh IMYTH €€ peIIeHUs

12.2 Oe3omacHOil paboOThl € XHUMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKOW TMOCYIOH U
1a00paTOpPHBIM 000pPYIOBAaHHEM

12.3 mpaBwiaMud  0Oe30macHOro  OoOpaiieHusi C  BEIIeCTBAMH, HCIHOJIb3YEeMBIMU B
MMOBCETHCBHON JKW3HHU, IMPABUIAMH TIOBEJICHUS B IEISIX COEpPEeKEHUs 370pPOBbS U
OKpYy’Karollled MPUPOTHON Cpelbl; MOHMMaHue Bpeda (OMacHOCTH) BO3JEHCTBUS Ha
KUBBIC OPTaHMW3MBl  ONPEICICHHBIX  BEIIECTB, CIOCOOOB  yMEHBIICHHUS H
MIPEIOTBPALLEHUS MX BPEIHOTO BO3/ICHCTBUS

13 Hannuue mnpakTU4YeCKMX HAaBBHIKOB IJIAHUPOBAHUS U OCYLIECTBICHHUS CIEAYIOLIUX
XUMHYECKHUX IKCIICPUMEHTOB:

13.1 W3Yy4YEeHHE U ONHcaHne (PU3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIICHUE C (PUBUUECKUMU
U XUMUYECKUMH SIBIICHUSMH; OINBITHI, WLUTIOCTPUPYIONINE TPU3HAKU MPOTECKAHUS
XUMHYECKHUX PEaKIIHi

13.2 M3y4YeHHue C0COOO0B pa3iesieHUsl CMecei

13.3 MOJIy4eHHE KUCIOPOJa U U3YyUYeHHE €ro CBOMCTB; MOTyYEHHE BOJOPOJA M U3yUCHHE
€ro CBOWCTB; IMOJYYCHHE YTJICKUCIOrO Ta3a M HM3ydeHUE €ro CBOWCTB; IOJYYCHHE
aMMHaKa ¥ U3y4eHHe ero CBOMCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MacCOBOM [JOJIEH pPacTBOPEHHOIO
BeleCTBa

13.5 MPUMEHEHUE WHIUKATOPOB (JlakMyca, MeTwiopaHka u (¢eHondransenHa) s
ompeieNieHUs] XapakTepa Cpe/ibl B pacTBOpaxX KUCIOT U ienouei

13.6 WCCJICJIOBAHNE M OIHMCAHNWE CBOWCTB HEOPTAaHMYECKHX BEIIECTB PA3IMUHBIX KJIACCOB;
W3Y4YCHHE B3aUMOJICHCTBUS  KHCIOT C  MeETaUlaMHU, OKCHIAaMH  METaJlIOB,
pPacTBOPUMBIMH ¥ HEPACTBOPHMBIMH  OCHOBAHHSIMH,  COJISIMH;  ITOJTYYCHHE
HEPACTBOPUMBIX OCHOBAaHUMW; BBITECHEHHE OJHOTO MeTajula JAPYTUM M3 pPacTBOpa
COJIM; WCCJICJIOBaHHE aM(OTEPHBIX CBOWMCTB T'MIPOKCHJIOB ATFOMUHUS U IIMHKA

13.7 pelIeHHe  AKCIEePUMEHTAIbHBIX  3aad 1o  TemaM: «OCHOBHBIE  KJIACCHI
HEOPTaHUYECKUX COCTTMHEHHIT»; «QNMEKTPOTUTHIECKAS JCCOITHALINSY,
«BaxHeilmme HEMETAIbl U WX COCAMHEHUs»; «BaxHellmne MeTaulbl U UX
COCIMHEHUS

13.8 XUMHYECKHE SKCIEPUMEHTHI, WILTIOCTPUPYIONINE IMPU3HAKK TPOTCKAHUS PpeaKInid

MOHHOTO 00OMEHa; Ka4eCTBEHHBIE PEaKIIMN Ha MPUCYTCTBYIONIUX B BOJHBIX PACTBOPAX
WOHBI: XJIOpUI-, OPOMHI-, HOU-, CYIbdaT-, pocdaT-, KapOOHAT-, CUIIMKAT-aHHOHBI,
THJIPOKCH/I-UOHBI, KATHOHBI aMMOHHMSI, MAarHHs, KaJIbIUs, AIIOMUHUS, jkene3a (2+) u




xenesa (3+), memu (2+), uHKa

14 YMenue:

141 NPEJCTAaBIATh PE3YJNbTAaThl OJKCIEPHUMEHTa B (OpME BBIBOAOB, JOKA3aTeJbCTB,
rpaMKOB U TaOJIMIL U BBIBISATh SMIMPUUECKUE 3aKOHOMEPHOCTH

14.2 YCTaHABJIMBATh CBSA3M MEXAY DPEaJbHO HAOIIOJAEMbIMH XUMHUYECKHMH SIBICHUSIMHU

U IpOLIeCCaMM, MPOMCXOIIMMUA B MaKpO- W MHUKPOMHUPE, OOBSICHITH MPUYAHBI
MHOT000pa3usi BEIeCTB
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