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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHK Ha YpOBHE OCHOBHOT'O 00IIeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOECHHS OCHOBHOM 00pa30BaTeNIbHOW NpOrpaMMbl OCHOBHOTIO
obmero o6pazoBanus, npeacraBieHHbIXx B PI'OC OO0 u ®AOII OO0, a Takke Ha OCHOBE
denepanbHOi pabovel mporpaMMbl BOCIIUTAHUS M ¢ YYETOM pabodeld mporpamMMbl BOCIUTAHUS
MAOY «COUI Ne 7 umenu N.W. JI€Bunay.

[IporpamMa 1mo XumMuM [Ja€T NpeACTaBICHHE O IesiX, oOmiel crpareruu oOy4deHHs,
BOCIIUTaHUsSI M Pa3BUTUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro NpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpaMMbl [0 XUMHH, OIPEIEISIET KOIMUECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEeMYI0 I0C/Ie0BaTebHOCTh
U3YyYEHHs] XUMHUH C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH Yy4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeAeseT BOSMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHHUs XUMUU
Ha YypOBHE Leled H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JESTEIBHOCTH 00YyYaroIIerocs 1o OCBOCHUIO y4EOHOIO COJIEpIKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
NpPEeCTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLIMHU BELIECTB B MPUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€301acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYeT peaju3alii BO3MOXHOCTEM [ caMopa3BUTHS U (OPMHPOBAHUSA
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKH3HM, TaK M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI51a Ha €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarioM B JOPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaromyUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX TOHATHI XMMUHU, OCHOB HEOPTaHMYECKOW XUMUH U
HEKOTOPBIX OTAEIBHBIX 3HAUUMBIX TOHSATHIH OPraHu4YeCcKON XUMHH.

CrpykTypa conepkaHHs IIPOrpaMMbl 110 XUMHHM C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ msydeHuro. ConepiaHue CKIAAbIBAETCS U3 CHCTEMBbl NMOHIATUH O XMMUYECKOM
DJIEMEHTE M BEIIECTBE M CHUCTEMbI MOHATHUH O XUMHYecKoW peakuumu. OOe 3THU CHCTEMBI



CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. V1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJIHOTO YPOBHS K JPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[IEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM 03HaHUs B Hayke. M3ydueHne xumun
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «Dusuka. 7 Kjace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHMPOBOW KyJbTYphl. 3ajladya y4eOHOro IpeaMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS MPU M3YYEHHUU BEUIECTB M XUMUYECKHX PEaKIUid, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUH MPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWHM XUMUU HA YpOBHE OCHOBHOTO OOINEro oOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIeHHOCTh OOY4YEHMsI Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ [MO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4yHbIM  METOJaM  IO3HaHUS,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLICHUBATH SIBICHUS OKPYXKAIOIIET0 MHUpA, UCIONB3ys 3HAHUS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA Ui BBIPAOOTKH SKOJOTHYECKH Ie1ecOo00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 yaca B Hesieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

CIIEHUAJIBHBIE YCJIOBUA OBYUYEHUA

Peanu3anus nanHOi IporpaMMsel B mporiecce 00ydeHus Mo3BoIUT odyqarommmes ¢ 3[1P
YCBOUTD KIIFOUEBbIE XUMUYECKHE KOMIIETEHIIUHU U MOHAThH POJIb U 3HAYCHUE XUMUU CPEIH IPYTHX
HayK O IPUpOJIE.

W3ydyenne XuMuUH CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYarOMIMXCS HAay4YHOTO
MHUPOBO33PEHHUS, OCBOCHUIO OOIICHAYYHBIX METOAOB (HAOIIOJCHHE, U3MEPEHHE, YKCIICPHUMEHT,
MOJICJTUPOBAHUE), OCBOCHUIO MPAKTUYECKOIO MPUMEHEHUS HAyYHBIX 3HAHWUW, OCHOBAaHHOIO Ha
MEXIPEAMETHBIX CBS3IX ¢ mnpeameramu «Oxkpyxkarommii mup», «®dusuka», «buonorus»,
«['eorpadusy, «MatemaTika» u GOpMUPYET KOMIETCHIIMH, HEOOXOAUMBIE TS MPOJOILKEHUS
00pa3oBaHus B 00J1aCTH €CTECTBEHHBIX HAYK.

N3ydenne xumun crnocoOCTBYeT pa3BuTuio y obyuatontuxcs ¢ 3[1P mpoctpancTBeHHOTO
BOOOpakeHUs, (YHKIMOHAIHHONH TPAaMOTHOCTH, YMEHHS BOCIPUHHMATh MW KPUTHUECKU
aHANMM3UPOBaTh MH(POPMALINIO, TIPEACTABICHHYIO B Pa3NUYHbIX (opMax. 3HAYMMOCTh MpeaMeTa
JUTSL Pa3BUTHS KU3HEHHOW KoMIeTeHIuH oOydaromuxcs ¢ 3[1P 3akirouaercs B ycBOCHHH OCHOBBI
XUMHUYECKHX 3HaHHWM, HEOOXOAMMBIX JJis TOBCEAHEBHOW JKM3HH, HABBIKOB 30POBOTO U
0e30macHOro JUIsi YeloBeKa W OKpYXarolled ero cpeiasl oOpasza Ku3HH;, (HOPMUPOBAHHU
9KOJIOTHYECKOHN KYIbTYpPHI.

[IporpamMMa oTpaxkaeT cojaep:kaHue OOy4deHHs MpenMeTy «XHUMHS» C YYETOM OCOOBIX
oOpa3oBaTenbHBIX MNOTpebHOcTel oOywaromuxca ¢ 3[IP. OBnaneHue yueOHBIM INpeIMETOM
«XUMHUS» MPEACTaBISET ONPEAeNIEHHYI0 TpYAHOCTh it oOyuatomuxcs ¢ 3I1P. Oro cBs3aHo ¢
0COOEHHOCTSIMH MBICIIUTENILHOW JIEITETbHOCTH, MEPUOANYECKMMU KOJIeOaHUSAMU BHUMAaHMS,
MaJlbliIM O0BEMOM TMaMsTH, HEJOCTAaTOYHOCTBIO OOIMEero 3amaca 3HAaHWH, TOHWKEHHBIM
MIO3HABATEJIbHBIM HHTEPECOM U HU3KUM YPOBHEM PEUYEBOT0O pa3BUTHS.

JI1st mpeo1oNieHust TPYAHOCTEH B M3YYEHUH YYeOHOTro mpeaMera «XuMus» HeoOxoauma
ajanTtanusg o0beMa M XapakTepa ydeOHOro MmaTepuaiga K I103HaBaTEIbHBIM BO3MOXKHOCTSM
JAHHOW KaTeropuum OOydarolUXCsl, Y4YeT MX OCOOCHHOCTEH pa3BUTHUS: HCIOJIb30BAHUE
QITOPUTMOB, BHYTPUIIPEIMETHBIX M MEKIIPEIMETHBIX CBA3€H, IOCTENIEHHOE YCIOKHEHHE
M3y4aeMOoro MaTepuana.

Teopernueckuii Marepuan H3ydaercsi B TMPOLIECCE MPAKTHUYECKOW JAEATeNbHOCTH.
Opraanyeckoe €AMHCTBO TPAKTUYECKOW M MBICIUTEIFHOW NEATETbHOCTH OOYYaroIuXxcs Ha
ypOKax XMMHH CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO Oa3MCHBIX XUMHUYECKUX
3HaHUI ¥ ymeHuil. Oco0oe BHUMaHHE TPU W3YUYECHUH XUMHUH YIEISICTCS U3YyUCHUIO «CKBO3ZHBIX)
HNOHATUH U (OPMHUPOBAHUIO HABBIKA CTPYKTYPHUPOBAHUS MaTepUana.

Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeJbHOI0 MpoLecca

CrnenunanbHas opranuzaiys paboThl B KJIacce:

— HaJM4Yue UHIUBHUIYaJIbHBIX MPABUII ISl yUAIIUXCS;

— HCIIOJIb30BaHME HEBEPOATBHBIX CPEJCTB OOIICHMSI, HAITOMHHAIOIINX O JaHHBIX MTPaBHJIAX;

—  HCIIOJIb30BaHME MOOIIPEHUH TSl YUAIIUXCsI, KOTOPBIE BBITIOIHSIOT IPABUJIA;

— OlLIEHKa OpraHu3alliy Kjacca B COOTBETCTBUU C HYK/IaMU y4alIuXcs;

— OJIM30CTh YIYEHHKOB K YUHUTEIIO;

— HaJIWYHE B KJIacce AOMOJHUTENbHBIX MaTepHalioB (KapaHaalleil, KHUT);

— COXpaHEHHE JOCTATOYHOTO MPOCTPAHCTBA MEXAY apTaMu;

— pacmpeneneHue yJauuxcs 1Mo mapam Ui BBIIIOJIHEHHS IPOEKTOB U 3aaHui;

— TMPEeNOCTaBICHHUE YYAIIMMCS MpaBa IMOKUHYTh KJAacC U YEIWHUTHCS B TaK Ha3bIBaEMOM
«0e30MacHOM MeCTe», KOTa 3TOro TpeOyIoT 0OCTOSTENBCTBRA,




HUTHOPUPOBAHHUC HC3HAUUTCIILHBIX ITOBCACHYCCKUX HapymeHI/II\/JI,

pa3pa60TI<a MEp BMEIIATEIILCTBA B ClIyda€ HEAOIIYCTHUMOI'O IMOBCACHHUSA, KOTOPOC ABJIACTCA
HEMIPEAHAMCPCHHBIM.

Yuer paboTociocoOHOCTH U 0COOEHHOCTEN nCuX0hu3nueckoro passutus ooyuarommxcs ¢ 3I1P:

3aMCJICHHOCTDb TEMIIA O6y‘IeHI/I${;

YIPOIIEHHE CTPYKTYPbl y4eOHOro MaTepuansa B COOTBETCTBUH C TICHXO(PH3HMYCCKUMH
BO3MOXKHOCTSIMU YICHHUKA,

palMoHallbHas T03UPOBKA HAa YPOKE CO/ICPIKAHUS YUeOHOTO MaTepHaa;

IpobiieHre OOIBIIOTO 3aIaHUST Ha ATAITbI;

HIOATAITHOE Pa3bsICHCHUE 3a/1ay;

IIOCJICZIOBATEIEHOE BBIITOJHEHUE 3TAIoOB 33JaHUs C KOHTPOJIEM/CAMOKOHTPOJEM Ka)IOTO
JTana;

OCYILIECTBIICHHE ITOBTOPHOCTH IIPY 00YYECHNHU Ha BCEX ATAIax U 3BEHBSIX YPOKa,

IMOBTOPCHHUC yHalIUMCA I/IHCTPYKIII/Iﬁ K BBIITOJIHCHHIO 3aJlaHUA,

IPEOCTaBIICHUE JOTTOJHUTEIHLHOTO BPEMEHH IS CIa4H JOMAIIHET O 33/1aHuUs;
COKPAICHHBIC 3aaHN, HAIIPABJICHHBIC HA YCBOCHUC KIIFOYCBBIX HOH?ITI/If/'I;

COKpAILEHHbIE TECTHI, HATIPABJIECHHbBIE HA OTPA0OTKY IIPABONUCAHUS paOOThI;
IpeI0CTaBICHHE JOTIOJIHUTEIBHOTO BPEMEHH /ISl 3aBEPIICHUS 3aJaHNUs;

BBIIIOJITHEHUE JMKTAaHTOB B WHAWBUAYAJIbHOM pPEXHME; MaKCUMajbHas Omopa Ha
qyBCTBEHHBIH OIBIT peOeHKa, 4TO 00YCIOBICHO KOHKPETHOCTBIO MBIIIICHUS PEOCHKA;
MaKCHMaJbHasi Oropa Ha MPaKTHYECKYI0 JEATENIbHOCTh W ONBIT yYSHHKa; oropa Ha Ooiee
pa3BUTHIE CIOCOOHOCTH peOEHKA.

OXpaHUTEIBHBIA PEIKHIM:

CO3JIaHMe KJIMMaTa IICHXOJOTHYECKOT0 KOM(OPTa;

IperynpexIeHne ICUX0PU3NIECKUX NTEPETPY30K;

BBEJICHUE JIOCTATOYHOM NPOJODKUTENbHOCTH nepeMeH (He MeHee 10 MuHYT Mexay
ypokamu U 20 MUHYT TOCJIE€ TPETHETO YPOKa, MPOBEACHNE TNHAMHUYECKOTO Yaca);

ocoboe odopmiieHHe KIACCHBIX KOMHAT, KOTOpPO€ JAOJDKHO YYMTHIBaTh cClEeUU(UKy
BOCIIPHSATHS U paboTocrocoOHoCcTH 00yuatomuxcs ¢ 3I1P).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Temna u
BeulectBa. dusnueckue CBOWCTBa BELIECTB. ArperaTHoe cocTosiHuEe BeulecTB. Ilonsitue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMEcei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XHMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aToOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCTUHEHHH.

KonuuectBo BemecrBa. Monb. MousipHas macca. B3auMoOCBsI3b KOJIMUECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue U XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XUMHUYeckue ypaBHeHHs. Kinaccudukaus XUMUYECKUX peakiuit
(coemuHeHus, pa3oKEeHHsI, 3aMeICHUs, 0OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd pa0dOTHl B J1a0OpaTopuu M MpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOM0IeHHEe (DU3HMUecKUX (TIaBJIeHUE BOCKA, TasTHUE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) ABIEHU, Habt01eHne
M ONHCAaHWE TPU3HAKOB TMPOTEKAHUS XUMHUYECKMX peakuuid (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmeau (), usydenme crocoOoB
paszeneHus cMeceil: C TMOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHME, IAUCTHILISALMS,
XxpomaTorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U ONHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3JI€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopona B mpupoje, Gu3ndeckue U XUMHYECKHEe CBOMCTBA (peakIi TOPEHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abOpaTopuu u
pOMBINIIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHIOTEPMUYECKUE peakUMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHue Bogopona B MPHUPOJAE,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI otydeHus. Kucinotsr u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusznyeckue cBoMcTBa BoAbl. Boja kak pactBoputenb. PactBopsl. HackieHHble u
HEHACBIIICHHbIE PAcTBOpbl. PacTBopuMOCTh BellecTB B BoAe. MaccoBas 10is BellecTBa B
pacTtBope. XuMu4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NPUPOIHBIX BoA. OxpaHa M OYHUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukainus OCHOBaHHM: WIENOYM W HEPACTBOPHMBIE OCHOBAHHS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamuioB H. H. bekerosa. Ilonyuenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHUE COJepKaHUsl KUCIOpOoJa B BO3yXe, MOIyYeHHe, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OIUCAHWE WX CBOWMCTB, TOJy4YCHHE, COOMpaHWe, pPACIIO3HABaHWE W
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEd pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOIO/IEHUE U3MEHEHHSI OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U IIEIOYEH, M3yuyeHUE
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PEIICHHE SKCIEPUMEHTANIBHBIX 33]1a4 M0 TeMe «Baxknelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKH KIACCUPUKANUKA XUMHUYECKHX OJJieMeHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJTIOYHBIC U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux osmeMeHroB J[. M.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenune aromoB. CoctaB artoMHbIX szaep. M3orombl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTEMBI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrtHas (monsipHas U HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHIA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, pEaKuu pa3jIoKEeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH MpPHU MU3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK | MOHSTHIA,
ABJISIOIIUXCSI CHCTEMHBIMHU JUIS OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIMKIIA.

OO0me ecTeCTBEHHO-HAYYHbIE TOHSTHUS: HAY4YHBIM (akT, TUMOTE3a, TEOpHUs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE TOPOJBI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kallus, KaJIbLUUSA W UX COCOUHEHHM B COOTBETCTBUHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEMETKHM U BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEakIui MO pa3MUYHbIM MpHU3HaKaM (M0 YHUCITY U COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 ckopocTu XuMHUUecKoi peakiuu. [TonsTtue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusax. [lonstme o
karanuse. [loHsTme o0 XuMuuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNIME HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOJIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBOWCTBa KUCIOT, OCHOBAHHMI M COJIE B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIeJo4Yell W cojeil (BO3MOXKHO HCIIONb30BaHHE BUIEO MaTepuasoB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUl (FOpeHHEe, peakLUUU pa3IoXKEHHUs, COCIUHEHMS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crenenn okucieHus. CTpoeHne M (puU3HUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHUE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJUlaMu,
nienoyamu).  XuopoBogopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelficTBue XJiopa U XJI0pOBOAOPO/Ia HAa OPraHK3M uesoBeka. Baxknelme Xaopuasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOAU(DUKAIMU KUCIOPOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACcTaBUTENS Kilacca KHUCIOT M crHenuduyeckue). XUMHUYECKUE peakiuH,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cyiabdaTr-uoH. HaxoxaeHue
ceppl M €€ COeIMHEHUH B IpUpoae. XHMHUECKOE 3arpsi3HEHUE OKpYKAIoLIEH cpensl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka d1eMeHTOB VA-rpymnmbl. OCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMICHH OKHUCICHHS. A30T, paclpoCTpaHEHHEe B Tpupone, Quudeckue u
XUMUYECKHe CBOMCTBA. KpyroBopot azota B mpupojae. AMMHUaK, ero pu3ndeckue 1 XMMHUIECKHe
CBOICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHBI aMMOHHMS. A30THas KUCIIOTa, €€ MOJy4YEHUE,
dbuznueckue W XUMHYECKHE CBOWcTBa (OOIMMEe Kak TMpEACTaBHTENs Kiacca KHUCIOT W
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbI M BOAOEMOB). Docdop, ammoTpornHbie MOIU(DUKAIIH
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoje.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMUYECKHE CBOMCTBA, JIeHiCTBUE HA JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NOJydeHHE W npuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AaleTWJIEH, 3TaHOJ, IJMIEPHH, YyKCycHas kuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepualbHOE €JUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBa, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIIb30BAaHKUE B OBITY, B IPOMBIIIEHHOCTU. BaxHeilmue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobmembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUJOB (TaJIOT€HU[IOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepHUasoB), HaONIOJeHUWEe Tpolecca OOYIJMBaHUS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMMu Ha cynb(aT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
HoJydeHue, coOupaHue, paclo3HaBaHWE M U3YyYCHHE CBOWCTB aMMHakKa, IpOBEICHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYEHHE MOJENEeH KpUCTAIMUECKUX PEIETOK aiaMasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BELIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, oJy4eHnue, COOMpaHue, paclio3HaBaHUeE
U U3y4YEHUE CBOMCTB YIJIEKUCIIOTO ra3a, NPOBEJEHHE KA4EeCTBEHHBIX PEAKIMM Ha KapOOHAT U
CHWJIMKaT-UOHbl W MW3Y4YEHHME MPU3HAKOB MX I[POTEKAHHs, O3HAKOMJIEHHE C MPOIyKIHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETaJJIbl U UX COCIUHEHUS).



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTKa. OJIEKTPOXUMHUYECKUN Pl HanpsHKeHUH MeTauioB. Pu3MYecKne U XHUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTAIIBL: TIOJIOKEHUE B [leprnoanueckoil cucTeMe XUMUYECKHUX 3J€EMEHTOB /I,
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUM.

[[{enouHo3emenbHbIE METAUIBl MarHuid M KajdpUui: mnojoxkeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepumonuueckold cucreme XuMHUecKux »syeMeHtoB [[. M.
MenpeneeBa, CTpO€HHUE aToMa, HaxoxJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu MeTalIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME W OMUCAHHUE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMme «BakHelIme MeTaibl U UX COCTUHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpenebHas J0MyCTUMas KOHIICHTPAIUs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYEHHH XUMHUHU B 9 Kjacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOLIUXCS] CACTEMHBIMU JIJIS1 OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  SKCIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHUBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsa, MPOBOIAHUKH, IOJYIPOBOIHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TIaHEThI, 3BE31b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JI¢ O0YUYCHHSI XUMUHU B €IMHCTBE YI€OHOW M BOCIIMUTATEIHHOU JIEATEIHLHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIM9HOCTHBIE PE3YyIbTATHl OTPAKAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACHIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIE3HOH,
y4eOHOMCCIICIOBATEILCKOM, TBOPUYECKOM U JPYIrUX BHJAX JICATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEILHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TOH y4eOHOU AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE W TIOCTYNKH CBOWX TOBAapHUINECH C TO3WIIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJACTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABISIONINE OCHOBY JUJIS
MOHMMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AaHMOCBS3SIX YeJIOBEKa C MPUPOIHOU Cpefod, O POIU
XUMHH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBBI, HAIPABJICHHBIE HA TMOJYYCHHE HOBBIX 3HAaHUN 1O XUMHH,
HEOoOXOUMBIC JUISI OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHWH, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEILCKON KYJIBTYpPhI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIEHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEPATypOld, MOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHSI OOYYCHHUSI B TATbHEHUIIIEM;

4) popMHUpPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKHM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE MOCIEACTBUI U HEMpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJICHUsS] alKOrojsi, HApPKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOJIIOICHHS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOoQeccHii 1 Tpyaa pa3iIuyHOro pojia, yBaXEHHUE K
TPyAy U pe3yibTaTaM TPYJIOBOW [EATEIbHOCTH, B TOM 4HCIE Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCuoHaIbHOU NIeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHLCS B MPOGECCHOHATIBHOU Cpee;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3[0POBOr0 M 0e30macHOro odpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHWE IICHHOCTH COOJTFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MOJydaeMble NMPHU H3YyUYEHUU XUMHH, JJIS PelleHus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOITMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOACTBOBATHLCA UM B
MO3HABATENIbHON, KOMMYHHUKATUBHOM U COLIMAIbHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIC [JIA q)OpMHpOBaHI/Ifl
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUS, MPUHIUIN, FMIOTE3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAayyHOW KapTHMHE MHpa, U yHHUBEpCalbHbIE yueOHble NEeHCTBUS (TMO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMLI JIOTUYCCKOIr0O MBIINJICHUSA TIIPU OCBOCHUH 3HAHWUH:
pacKpbIBaTh CMBICT XHUMHYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KpUTEpUM ISl KiaccU(UKaLUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATb MPUYWMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPHUMEHTHh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YYaeMBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUUYNHHO-CJICACTBCHHLIC CBA3U U
MMPOTHUBOPCUUA B U3YyHACMBIX ITPOLECCAX U SABJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI JUIS (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M MPOBEICHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJICIIaHHOM pabdoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMocoOus, pecypcsl HHTepHETa), KPUTHUYECKH
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH Pa3INdHbIe METOJbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 3324
OTpeACIEHHOTO THIA, MPUOOPETCHHWE ONBbITAa B OOJIACTH HCIOJB30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
UHPOPMALIMK U WUTIOCTPHPOBATH peIlacMble 33/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIe TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeHCTBUS:

yYMEHUs 3agaBaTh BOINpPOCH (B Xoie nauanora M (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxxmaemMoii Tembl, (OpPMYITHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTENHHO BBIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIIST MOyYeHHBIE Pe3yIbTAaThl TO3HABATEIHHOM e TEIFHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 pPEe3yAbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JCHCTBHI, ONpeaesieHe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI AeSTeIbHOCTH, JIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIHHOCTH, BBIOMPAThH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISATh WM KOPPEKTUPOBATH MPEATIOKEHHBIM aJITOPUTM JIEHCTBUHN MpU
BHITIOJTHEHUH 33JaHUM C Y4€TOM TMIOJIYYCHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBaX M PEAKIIMIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBICHHON LIenu,
YMEHHE HCI0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3YJNbTAaTOB II0 OCBOCHHUIO O0O0S3aTEIBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00yJaronMMuCs Hay4YHbIC 3HAHHS, YMEHUS W CIOCOOBI JCHCTBUNA, BUIBI JEATEILHOCTH I10
MOJIYYCHUI0O HOBOTO 3HAHMS, €ro HMHTEPIpEeTaluy, MpeoOpa3oBaHUI0O M MNPUMEHEHUIO B
Pa3IMYHBIX yYEOHBIX U HOBBIX CHTYAIIHSX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaTbl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMech (OOHOpPOAHAA H
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUECKas peaKius, Kiaccuduxamnus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBINA CJIOW aToMa, aTOMHas OpOUTalb, paJuyc aromMa, XMMHYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPH ONIMCAHUM BELLIECTB U X IIPEBPALLCHMUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpE/IENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPUHAJIEKHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COETMHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble ¥ OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTopble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsia  sjpa, oOIlee YHCIO 3JIEKTPOHOB U
pacnpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHUMOCTH OT MX KaueCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B pa3IMYHbIX YCIOBUSIX;
BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, IPOBOJUTH PACUETHI 10 YPABHEHUIO XMMUUYECKOMN peaKlny;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBEHHO-HAY4YHbIE METOJbl  IO3HaHUA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOJAA M KHCIOPOJAa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMyc, peHoadTanenH, METUIIOPaHK U JpyTue).

K konny oOyueHus B 9 kiacce NpeIMETHBIE pe3ylbTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTH y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX NOHATHUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, 3JIEKTPOJUTHYECKAs] JUCCOLMAIMS, PpEaKklUUd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJICHME M BOCCTaHOBJECHHE, AIJIOTPONUs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpelelbHO JIOIyCcTHUMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U MPUMEHSTH 3TH
MIOHSITHS IIPU ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HHUS (OpMyn BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, IMPHUHAIIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o ¢opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HOHA IO XUMHUYECKOH
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA,

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas moarpynma (b-rpymma)», Mameie W OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, oo1ee YUCIIO AIEKTPOHOB U paclpeiesieHUue UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBy y4YacCTBYIOUIMX B PEaKLUHU BELIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPXK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TI€HETUYECKOM CBSA3M MEXKAY BEIIECTBAMHU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN I10CPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUECKUX MPEBPAILEHU B PA3JINYHBIX YCIOBHUSAX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coOnrofarh MpaBuia [OJb30BAHUS XHMHUYECKOM Mocyno u  J1abopaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAaB PA3JIMYHBIX BEIECTB!
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylab(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEUIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEIMPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u JaekTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM MPOrpaMMabl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyaibHble XUMHUYECKHE NOHATHS
Xumusi — BaxkHast 00J1aCTh
11 eCTGCTBOSHaHUHH 1 5 2 https://m.eds00.ru/A3RIT4T6X
MPAKTUYCCKOHN ACATCIbHOCTU
YeJioBeKa
B
1.2 CUICCTE 1 XHMITIECKHe 15 1 https://m.edso00.ru/JOM9V8V8D
peakuuun
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Bosnyx. Kucnopon. Ilo e
2.1 AYX- RHEIOPOAL HOMTH 6 https://m.edso0.ru/Q5A8K5W8Y
00 okcHuaax
B B!
2.2 OAOPOA. LIOHATHE O 8 1 https://m.edsoo.ru/C4H8K6T8E
KHCIIOTaX U COJISIX
Bopa. P !
2.3 ona. Pactsope. Towsrie 00 5 1 1 https://m.eds00.ru/F1X701B0Q
OCHOBaHMSIX
OcHOBHBIE KJ1acc
2.4 HOBHBIC [IACCHT . 11 1 1 https://m.edsoo0.ru/L3F4R7GO0T
HCOPTraHNYCCKUX COCANHCHUHN
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckasi cucrema xummudeckux 3j1emeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKUX d1eMeHTOB J[. U. 7 https://m.eds00.ru/C911K8POM
MenaeneeBa. CtpoeHue
aToma
XumMuyeckas CBS3b.
3.2 OKUCIUTEIBHO- 8 https://m.edso0.ru/W8COT2E7K
BOCCTAHOBUTEJILHBIC PEAKITUU
Hroro no pazgeny 15
PesepBHOE Bpems 3 https://m.edso00.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[10 [TIPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

KosmuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie  IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
[ToBTOpeHue u yriay6ienue 3HaHUN
11 P Yy 5 1 https://m.eds00.ru/GOM5W9J3T
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 : P 4 hitps://m.eds00.ru/R3Z9Q6GAG
peakuuit
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
1.3 P 8 Hat 8 1 1 https://m.edsoo.ru/D5R5V404A
XHUMUYECKUE PEAKIIMU B PACTBOPAX
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 B P P 4 1 https://m.edsoo.ru/FOWINIF5V
anemeHToB VIIA-rpynmnsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUIECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.eds00.ru/S7TL7MIL7S
COETUHEHUS
OO61mas xapakTepuCcTHKa XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u 7 1 https://m.edso0.ru/A6Y9S6H4U
UX COCTMHEHUS
OO01mas xapakTepuCcCTHKa XUMUIECKUX
2.4 aneMeHToB |V A-rpynnsl. Yriueposa u 8 1 2 https://m.eds00.ru/Q2W5H2K5Y
KPEMHUH ¥ UX COCAMHCHHUS
Hroro o pasneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01me CBOMCTBAa METAJLIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Baxneiiine MeTamuibl U UX COETUHEHUS 16 https://m.edso00.ru/18G6J7R9U
Wroro no pazueny 20
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
4.1 BemectBa 1 MaTepuaisl B )KM3HU YEJIOBEKa 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro mo pazueny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
IIpeame . Po KU3
1 PEAVICT XHNIH. T XML B A5 1 https://m.eds00.ru/JAC2V8MOV
yesoBeka. Tena u BemecTsa
2 TTousTue o MeTomax MO3HAHUS B XUMUHU 1 https://m.edsoo.ru/P108A5C6T
[IpakTuueckas padbora Ne 1 «IIpasuia
6 5 .
3 PAbOTEI B JLOOPITOPHH H TIPHEMEL 1 https://m.eds00.ru/O5G3EOD8Y
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
Yuctele BeuiecTBa 1 cMecu. Criocod
4 HCTRIC BEIECTE fI veer. A s 1 https://m.edsoo.ru/X1A2E3M8R
paszfeneHus cmecei
[TpakTuueckas paborta Ne 2 «Paznenenue
5 cMeceil (Ha mpuMepe OYUCTKH TOBapEHHOMN 1 https://m.edso0.ru/R6W6Z8F9X
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7TR1IO8H1L
XUMHYECKHUE DJIEMEHTHI. 3HAKU (CHMBOJIBI
7 ( ) 1 https://m.edso00.ru/W3U6Q6D7W
XUMHUYECKUX DJIEMEHTOB
[IpocTeie U Cl0KHBIE BELIECTBA https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/EOD1L5N1N
3aK0H MTOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTb 1 https://m.edso0.ru/I3Y2G1R4C
aTOMOB XUMHYECKHX DJIEMEHTOB
OTtHOCHUTENbHAs aTOMHAs Macca.
11 1 https://m.edsoo.ru/FON3S0AII

OrtHocuTenbHas MOJICKYJISIpHAd Macca



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C
https://m.edsoo.ru/F9N3S0A9I

MaccoBas 10711 XUMHYECKOI'0 2JIE€MEHTa B

12 https://m.edsoo.ru/J6A9W4P1J
COEIUHEHNH
K . Mois. M

13 OIMHCCTRO BEecTBa. V0. VIOTLIpHad https://m.edso0.ru/C2J5K415X
Macca

14 PHIHUECKUE 1 XHMHUHCCKHE ABICHHS, https://m.eds00.ru/S2R3H7N6C
XUMHYecKasi peaKIus
I1

15 PHSHAKI I yCHOBHﬁ“HpOTeKaHM https://m.edsoo.ru/Z3F4A8K60
XUMUYECKUX PEaKIUi

16 3aKOH COXPAHEHIT MACChI BEIIICCTB. https://m.edsoo.ru/P7V8A5Z3D
XUMHYECKUE YPAaBHEHUS

17 BrruncieHus Koau4ecTBa, MacChl Benfecha https://m.edsoo.ruM9S8Y 7227
M0 YPaBHEHUSIM XUMUYECKUX PEaKIUil
Krnaccudukanus XuMHYECKAX peaKIui

18 (coemuHeHus, pa3oKEeHHs, 3aMEIICHUS, https://m.edsoo.ru/KOP1L4RIW
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHnukIoneauct. O0o0mEeHne https://m.edsoo.ru/C2T2E6W6V
CHCTEMaTH3aINsI 3HAaHUH
KonrtponsHas padora Nel o teme

20 https://m.edsoo.ru/D6E9Q4E9H
«BeniecTBa 1 XUMUYECKHE PEAKLI
Bo3nyx — cmech razoB. CocraB Bo3ayxa.

21 Kucnoposn — snemMeHT 1 mpocToe BEIIeCTBO. https://m.edsoo.ru/M6A7YOW7S
Os30H
dusndeckue U XUMUYECKHE CBOMCTBA

22 KHCIIopo/ia (peakliui OKUCIICHUS, TOPEHHE). https://m.eds00.ru/O0Q4H1UST
INousatue 06 oxcuagax
C §]

23 HOCODBL HOMYHCHIA KHCIOpOAa B https://m.eds00.ru/F8Q2D2X3H

1ab0paTOPUH U MMPOMBIIIIICHHOCTH.



https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S
https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H

IIpumeHeHue kucnopoaa

TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,

24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHECHUH, https://m.edso0o.ru/Z6H4G9D8W
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
TomuBo (HedTh, yroib U METaH).

25 3arpsi3HEHHE BO3]IyXa, CITIOCOOBI €T0 https://m.edsoo.ru/Y2Y4M4H1B
MpeI0TBPALECHUS
[IpakTuueckas padora Ne 3 mo Teme

26 «[lony4yenue u cobupanue KUCIOPO/Ia, https://m.edso00.ru/J2X0TOAOD
W3Y4YE€HHE €ro CBOMCTBY

27 Boz0poz = AMEMEHT 1 HPOCTOE BEMECTEO. https://m.eds00.ru/I8D2B5D7A
Haxoxnenue B mpupoe
Ou3nyeckue U XMMHUYECKHE CBONCTBA

28 https://m.edso0.ru/QOA7R7W60
Bojopoaa. [I[pumenenne Bomopoaa

29 [TonsiTHE O KMCIOTAX U COJAX https://m.edsoo.ru/N711U1E4J]

30 (CHIOCOOBI HOYHHHA BOZIOPOAA B https://m.edsoo.ru/FAW6U5Q5Q
naboparopuu
[TpakTuyeckas pabora Ne 4 o Teme

31 «ITomyuenue u cobupanue BoopoJa, https://m.edsoo.ru/A8D2B602Z
M3y4YEHUE €ro CBOMCTBY

32 MomnsipHblii 00BEM ra3oB. 3ak0oH ABOTapoO https://m.edsoo.ru/W4Y 1W4W8C
Beruncnenus 00bEMa, KOJTHMYECTBA BEIIECTBA

33 rasa o ero M3BECTHOMY KOJINYECTBY https://m.edso0.ru/LOW2K9Q8I
BEIIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO

34 peaKiy Ha OCHOBE 3aKOHA 0ObEMHBIX https://m.edsoo.ru/M7G2D2E3H
OTHOIIIEHUI Tra30B

35 dusnueckre U XUMHUYECKUE CBOMCTBA BOJIBI https://m.edsoo.ru/F3S5H7H9U



https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q
https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U

CocraB ocHoBauuii. [Tonarue 00

36 https://m.edsoo.ru/19M1C5U8J
WHJMKaTOpax
Bopna kak pacrBoputens. HacbieHHbsie u

37 HEHACBIIICHHBIE PacTBOPHLI. MaccoBas 10 https://m.eds00.ru/S7Z0N3W2D
BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 o reme
«IIpuroroBiieHHE pacTBOPOB C

38 P . . P Up . https://m.edsoo.ru/LOV7U6GI6H
ONpeAcIEHHON MacCOBOU JTOIEN
PacTBOPEHHOTO BELIECTBAY
Kontponbnas padora No2

39 P P HO TeMe https://m.edsoo.ru/Y3C8C9C8Z
«Kucnopoa. Bogopoa. Boga»
OKcHuIBI: cOCTaB, KJIace anus,

40 A HopuKaL https://m.eds00.ru/D1AGN2BIL
HOMEHKJIaTypa
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/E3USHIW8V
OKCHJIOB
OcHoBaHus: cocTas, Kilaccupu ,

42 Puicanis https://m.edso0.ru/C9Z0EIN8V
HOMEHKJIaTypa
[TonydyeHne 1 XuMHYECKHUE CBOMCTBA

43 i . https://m.edsoo.ru/W5V20Q8K1E
OCHOBaHMI
KwucnoTsr: cocTas, ,

44 HCIIOTEI: COCTAB, KIIACCH(HKALIH https://m.edsoo.ru/F4P2A0C3V
HOMEHKJIaTypa

45 [TonyyeHnue u XMMUYECKHE CBOMCTBA KUCIIOT https://m.eds00.ru/B5C1L3L6M
Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI

46 (cpenme) }:p https://m.edsoo.ru/J4B9Q5E1X
MOTYYeHUS, XHMHUYECKUE CBOMCTBA
ITpakTuyeckas pabora Ne 6. Pemenue

47 AKCIEPUMEHTAIBHBIX 33724 M0 TEME https://m.edso0.ru/E9X4K8F7W

«OCHOBHBIE KJIACChI HCOPTraHNYCCKUX



https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L
https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W

COEIUHEHUN)

48

49

['eneTnueckas cBsI3b MEXKy Kiaccamu
HEOPraHUYECKUX COCIUHEHUN

O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI

https://m.edsoo.ru/HOU5D6A0C

https://m.edso0.ru/Q6G9N5L4B

50

KonTponbnas padora Ne3 no teme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coequHeHuin"

https://m.edsoo.ru/W6J7L5I5P

o1

52

53

HepBHe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYCSCKHUX 3JIeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JICMCHTOB

[Tepuonuueckuii 3akoH u I[leproanueckas
cHCTEeMa XMMHYECKHUX dnemMeHToB /. 1.
Menneneesa

[Iepuonsl, rpynimsl, HOATPYIIIIBI

https://m.edsoo.ru/R4S7TM4M9N

https://m.edsoo.ru/A1B9FOV6C

https://m.edsoo.ru/\W301I6R2U

54

55

56

Crtpoenue atomoB. CoCTaB aTOMHBIX sIJIED.
N3oTomns

CTtpoeHue 3NIeKTPOHHBIX 000JI0YEeK aTOMOB
aneMeHToB llepuoanueckoii cucrems! . H.
MeHnaeneeBa

XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110
ero noJjioxkeHuro B [lepuoauueckoit cucreme
. 1. MenaeneeBa

https://m.eds00.ru/C9Q90773C

https://m.edsoo.ru/O0F6Y5C8B

https://m.edsoo.ru/A9C319Z25W

57

3navenue [lepuoauyeckoro 3akoHa s
pa3BUTHUA HAyKu U npaktuku. /. 1.
MenpeneeB — y4€HBIN, IEJAroT U
rpaKJaHUuH

https://m.edsoo.ru/K3S31400V

58

PesepBubIil ypok. O60061eHIE 1
cucTeMaTu3aus 3Hanuii / Becepoccuniickas

https://m.edsoo.ru/BOV1I4W6A



https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N
https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A

npoBepouHas paboTa

Kontponbnas padota Ne4 o teme

59 «CtpoeHne aroma. XUMUYECKas CBS3bY / 1 https://m.edso0o.ru/L2L 4K0O5Q
Bcepoccuiickas mpoBepouHas paboTa

60 UICKTPOOTPHUATEILHOCTS ATOMOB 1 https://m.eds00.ru/S6R802X9B
XUMUYECKHX DJIEMEHTOB

61 Honnas xuMudecKkas CBs3b https://m.eds00.ru/R201T6L4S

62 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b 1 https://m.edsoo.ru/G9N4H4J6F

63 KopanenThas HemoApHas XM ieckas 1 https://m.eds00.ru/R5Q417S5K
CBSI3b

64 CreneHb OKUCIICHUS 1 https://m.eds00.ru/S8U900D4B

65 OKHCIIUTETBHO-BOCCTAHOBUTEIHHBIE 1 httos://m.eds0o.ru/KOW205Y 1C
peakuuu

66 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/M3D0P4C9Y
PesepBHelIit ypok. O60011IeHNE 1

67 CHUCTEMATH3aIHs 3HAHUH 10 TEME 1 https://m.edso00.ru/S2R4S8M7N
«CtpoeHme aToMa. XUMUYECKas CBSA3bY

68 PesepHbti ypok. O6O6iﬂeHHe 1 1 https://m.edso0.ru/S1R1B1L6Q
CUCTEMaTH3aIus 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/L2L4K0O5Q
https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

Ilepnonrueckuit 3aK0H.
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
Meneneena

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMUYECKHUX IEMEHTOB
IIEPBBIX TPEX NEPUOAOB
Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB

Buasl XUuMHUECKOW CBA3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

https://m.edsoo.ru/V8K9C1C4R

https://m.edso00.ru/Q9Y1Y7Z00

https://m.edsoo.ru/R9T4R3J2H

KonTponbnas padora Nel no teme
«IToBTOpenue u yrioyoneHue
3HAHUI OCHOBHBIX Pa3/eiiOB
Kypca 8 kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanus XumMuueckux
peaKuurii Mo pa3JInYHbIM
MpU3HaAKaM

[ToHsITHE O CKOPOCTH XUMUUYECKOMN
peakuuu. [IoHsiTHE O TOMOTE€HHBIX
Y T€TEPOTEHHBIX PEAKLUAX

[lonsTHE O XUMUYECKOM
paBHOBecHH. PaKTOPHI,

https://m.edsoo.ru/H6L106U80O

https://m.edsoo.ru/Y8B8U8O4I

https://m.edso00.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BJIMAIOIIHUE HA CKOPOCTh
XHMHYECKOH p€aKkru U
ITOJIOKCHHUEC XUMHUYCCKOI'O
PaBHOBECHUA

OKHUCIIUTETBHO-
BOCCTAHOBUTCIILHEIC peaKI_[I/II/I

https://m.eds00.ru/G9K901B1A

10

11

Teopust 31EKTPOTUTHYECKOIN
nucconuanuu. CUabHbIC U clla0bie
AIEKTPOJIUTHI

Honnble ypaBHEHUS peakiuii

https://m.edsoo.ru/BOO3F108F

https://m.edsoo.ru/HIN3L8Y7G

12

XHUMHYECKHE CBOMCTBA KUCIIOT U
OCHOBaHUI1 B CBETE
npeACTaBICHUN 00
BJIEKTPOJIUTUYECKOM
JMCCOoLMaIu

https://m.eds00.ru/T3G0X4B9l

13

XuMHYECKHE CBOMCTBA COJICH B
CBeTe MpeCcTaBIeHUul 00
ANEKTPOIUTUIECKON
JTUCCOTTHAITUT

https://m.edso0.ru/S1P2W30Q2V

14

15

[TonsiTe o ruaponuse conen

O0001IeHE U cCUCTEMAaTU3 AU
3HaHUH

https://m.edso0.ru/X90Q4S7R5D

https://m.edsoo.ru/B3SH9Q0WON

16

[IpakTnueckas padora Ne 1.
«Permienne 3xkcriepuMEHTaTBHBIX
3a1au»

https://m.edsoo.ru/Y2COM4K4K

17

KonTponbnas padota Ne2 o teme
«INEKTPOTUTHYECKAS
nucconuanusg. XuMu4ecKue

https://m.edso0.ru/A3E5Y 1K4F



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

peaKkIK B pacTBOpPax»

18

19

20

OO6m1as XxapakTeprucTruKa
rajoreHoB. XUMHUYCSCKHUE
CBOICTBA Ha IPUMEPE XJI0pa

Xinopooaopoa. ComnsiHast
KHCJIOTa, XUMUYECKHE CBOMCTBA,
MoJTy4eHHUE, MPUMEHEHHUE

[IpakTuueckas padorta Ne 2 o
teMe «[lomydyenue consHoi
KHCIIOTBI, U3y4eHHE €€ CBOICTB

https://m.edsoo.ru/L9Q3U2Z0U

https://m.edsoo.ru/VOY2L8Y0S

https://m.edsoo.ru/\V405C7J3Y

21

Beruucnenus no ypaBHeHHIM
XUMHUYECKUX PEAKLUHN, €CIIH OUH
U3 PEareHToB J1aH B U30bITKE

https://m.edsoo.ru/R8ROJ1IL5A

22

23

24

OOm1ast xapaKTEepUCTHKA
aneMeHToB VIA-rpynmsl

AnnorponHsle MOAU(UKALUU
cepsl. Haxoxxaenue cepsl u €€
COCIMHEHUH B IIPUPOJIE.
XHAMHYECKHE CBOMCTBA CEPBI
CepoBonopon, CTpoeHuE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/USK5E8DOV

https://m.edsoo.ru/P8X9L2R2Y

https://m.edsoo.ru/D1K1F5UGP

25

Oxcunpl cepbl. CepHasi KHCIIOTA,
(bu3nUecKre U XUMUYECKHEe
CBOMCTBa, IPUMEHEHNUE

https://m.edsoo.ru/K2C0D1Y5W

26

XHUMUYECKUE PEAKIINH, JISKAIIHE
B OCHOBE TIPOMBITIIUIEHHOTO
crioco0a MmoyiyueHus: CepHOM

https://m.edsoo.ru/\VV6V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KHCJIOTBI. XMMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
COCAMHEHUSIMU CEPbI

27

28

29

30

Beruucnenue MaccoBoit q0siu
BBIXO0/1a MTPOJIYKTA PEaKIUU
OO6m1as XxapakTeprucTruKa
anemMeHToB VA-Tpynmsl. A30T,
pacmpocTpaHeHue B IPUPO/IE,
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBa

AMMHaK, ero pu3ndecKue u
XHMHYECKHE CBOMCTBA,
MOJTyYeHUE U IPUMEHEHUE
[IpakTrueckas padota Ne 3 o

TEMC «HonyquI/Ie aMMMakKa,
HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/T5SH5M5C6Q

https://m.edsoo.ru/J9X6K5E5P

https://m.edsoo.ru/A2J3E515U

https://m.edsoo.ru/H8A8A5G8V

31

A30THas KucioTa, e€ pusnueckue
Y XUMHYECKHE CBOMCTBA

https://m.edso0.ru/A4S5F4U0M

32

Hcnons3oBanne HUTPATOB U
COJIEH aMMOHUS B Ka4eCTBE
MUHEPATBHBIX YI0OpPEHUH.
XHUMUYECKOE 3arpsi3HEHUE
OKpY>KaIoIlEel Cpe/ibl
COEMHEHUSAMH a30Ta

https://m.edso0.ru/G7Y40Q1J6P

33

®docdop. Oxcun pochopa (V) u
dbochopnas kucnorta, pusznyeckue
1 XUMHYECKHE CBOMCTBA,
MOJTy4eHUe

https://m.eds00.ru/Q5B0G1N3R



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

Hcnonp3oBanue GocgaToB B
KauecTBE MUHEPATbHBIX
ynoOpeHui. 3arpsa3HeHue
MIPUPOJIHOM cpenbl hochaTaMu

https://m.eds00.ru/M4G5H1P30

35

Yraepon, pacripocTpaHEHHE B
npupoje, Gu3nIecKue u
XUMHUYECKHE CBOICTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxcuppl yriaepona, ux
(bu3HUYeCKre U XUMUICCKHE
CBOMCTBA. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yriepona (1V)

https://m.edsoo.ru/P6U7M4K9T

37

38

39

VYrospHasa KUCIIOTa U €€ COJIU

[IpakTuueckas padorta Ne 4 o
teMe "[lonydyenue yriaekuciaoro
ra3a. KauecTBeHHas peakius Ha
kapOoHaT-uoH"

HepBOHaanBHBIe MIOHSATHS 00
OpraHNYCCKUX BCIIECCTBAX KaK O
COCAUHCHUAX YIiIepoaa

https://m.edsoo.ru/T501S0F1T

https://m.edsoo.ru/P6WIOW6A4C

https://m.edsoo.ru/G506H6X1E

40

41

42

Kpemuuii u ero coeguHeHus

ITpakTruueckas pabora Ne 5.
Pemenue skcriepuMeHTaIbHBIX
3a1a4 no teme «Baxueimne
HEMETAJIJIbl U UX COeIMHEHUS

KonrtponsHas padora Ne3 o reme

«BaxaelIme HeMeTaJIbl U UX
COEIUHEHUS)

https://m.edso0.ru/S2F3Z4G3N

https://m.edsoo.ru/Y8B8R2E1J

https://m.edsoo.ru/K1E4W5F5D



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uIoB. MeTaindeckast CBs3b

43 https://m.edso00.ru/Q5M8X3Z6L
1 METaJUIHYeCKast
KpUCTAJUTMYECKas PelIéTKa.
du3nvecKre CBOMCTBA METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMUYECKUN P https://m.edso00.ru/M7GOF6W6K
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
MetajuioB. CrutaBel. BeraucieHus
45 M0 YPaBHEHUSIM XUMHUYECKHIX https://m.eds00.ru/F9S7U4G5C
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB https://m.eds00.ru/U4T6B8L6C
47 [llenoynbIe METaIBI https://m.edsoo.ru/ESNOF6H7A
48 OKCHJb! H THAPOKCHB! HATPHS H https://m.edsoo.ru/Q5F4A8Z0U
KaJus
49 HlenoqliloseMeanume METaJLIRE = https://m.edsoo.ru/R9G4H2L5S
KaJIBIIUH ¥ MarHui
50 Baxuelinye coeAMHEHUS KaJlbLUs https://m.edsoo.ru/B5B6SOF6R
51 O6O6erHHe i eneTeMaTsats https://m.edso00.ru/Z8S2E1Y6W
3HAHUI
52 HKecTxocTs BoZBL M CIOCOOE! €8 https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHUS
[IpakTuueckas pabota Ne 6 o
53 teme "JKECTKOCTE BOABI B METOIBI https://m.edsoo.ru/T6EQU2I3W

e€ ycTtpaneHus"



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

AroMuHUNA

https://m.eds00.ru/0O2U1T4S00

55

56

AMdoTepHbIE CBOMCTBA OKCHIA U
TUAPOKCH]IA

Kemeso

https://m.edsoo.ru/T7Z619U3S

https://m.edsoo.ru/I2ROK4COE

S7

58

59

OKCI/II[BI, TUAPOKCUABI U COJIN
xenesa (1) u xemnesa (111)

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUHU

[IpaxTuueckas padora Ne 7.
Pemenne sxcriepuMeHTaIbHBIX
3amad4 o teme «Baxueiimme
METaJJIbl U UX COSTUHEHUS»

https://m.edsoo.ru/U2B9I3V0Q

https://m.edsoo.ru/W6NOH8L7X

https://m.edso0.ru/J1IM4T7L4X

60

61

Beruncnenus mo ypaBHEHUSIM
XUMHYCCKHUX PEaKIIHid, €CIIA OJIUH
U3 PEareHToB JIaH B U30BITKE WU
COJIEP>KUT MpUMecH. Beruncienus
MacCcOBOM JOJIH BBIX0Ja MPOIYKTA
peakuuu

O00011IeHNE U CUCTEMATHU3aI1s
3HAHUH

https://m.edso00.ru/F2G001Y0K

https://m.edsoo.ru/W9F8E9L5N

62

KonTponbnas padora Ne4 no teme
«Baxneimme MeTaibl U X
COETUHEHUS»

https://m.edsoo.ru/F1IEOK9H7N

63

64

BemecTsa u maTepuaisl B
MOBCEIHEBHOM KM3HU YeJIOBEKA
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl

https://m.edso0.ru/T4P9U7D4B

https://m.edsoo0.ru/COU700M3X

65

Ponp xumuu B perreHnn

https://m.eds00.ru/K9X9A8TOM



https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M

HKOJIOTHYECKUX MPOOIIeM

PesepBubIil ypok. O600611eHIE 1

66 . 1 https://m.eds00.ru/T5K5V6J3C
cucreMarui3anus 3HaHUU
PesepBHbIil ypok. O6001eHIE 1

67 . 1 https://m.edsoo.ru/Y2B8C4H2E
crcTeMaTH3aIus 3HaHUH
PesepBHeIit ypok. O000IICHHE 1

68 . 1 https://m.edsoo.ru/B3P1R2T3V
cucreMarui3anus 3HaHUU

OBILIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/T5K5V6J3C
https://m.edsoo.ru/Y2B8C4H2E
https://m.edsoo.ru/B3P1R2T3V

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOTI'O 0611161"0 06pa3OBaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEILIECTBO, CJIOXKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJEHTHOCTbD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHas Macca, KOJUYECTBO
BElIECTBAa, MOJb, MOJSIpHAas Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COEIMHEHUHU, MOJIAPHBIM O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALMSA  PEAKIHMA:  PEaKlUu  COCAMHCHUS,  PCaKIHH
pa3joXKEeHUs, peaklUuu 3aMelIeHUs, peakIuu OoOMeHa, HK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIUIOBOM 3(P¢dEeKT peakiuu, pacTBOp,

MaccCoBas O0JA BEUICCTBA (HpOHeHTHaH KOHLICHTpaI_II/IH) B paCTBOpPC

1.2

1.3

14

1.5

HINTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MHOHATHU U

IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHUM BEIIECTB U UX MPEBPAICHUN
UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBlIE€HHsS (OpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbpIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEILECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIDHOTO Y4Y€HMs, 3aKOHA
ABoranpo

ONpeeNsiTh BaJlEHTHOCTh aTOMOB  3JEMEHTOB B  OMHapHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpPOBaTh XHUMHUYECKHE pEakuuu (M0 YUCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 10 TEMIOBOMY 3P EKTY)
BBIUHCISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MAacchl

BCIICCTB

1.8

BBIYUCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIeMeHTa 1o (opmyre

COEIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HAOII0/IEHUE,
U3MEPEHHE,  MOJICIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MpEACTABUTCIIN HCOPraHMYCCKNUX BEIICCTBY

2.1

2.2

paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,

KHUCJI0Ta, OCHOBaHUEC, COJIb

ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBATH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUAN

IMPOrHO3UpPOBaATh CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBIOJTHEHHUIO
71ab0paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJTYYCHHIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB € ONPENEIEHHONM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

WHIUKATOPOB (J1Takmyc, (heHoIpTaaenH, METUIOPAHXK U IPYTHe)
MIPOBOJIUTH PACUYETHI IO YPAaBHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux snemeHToB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.

Xumudeckas cBa3b. OKUCIUTEILHO-BOCCTAHOBUTEIILHEIC pcakuuun»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHMX IOHATHH: SAApO aToMma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XUMHUYCCKasd CBA3b, IIOJIApHAass W HCIOJApHAas KOBAJICHTHAd CBA3b,
ANIEKTPOOTPHULIATEIBHOCTD, HMOHHAs CBSA3b, HOH, KATHOH, AaHUOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI




3.3

3.4

OIKCHIBATh W XapaKTepH30BaTh TaONM4HyI0 Gopmy Ilepuommdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IU4aTh MOHATHS «TJIaBHAs
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMbica Ilepuoanueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh MOHUMAHKUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX DJJIEMEHTOB OT WX TNoJokeHuss B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCUTHh  0003HAu€HHUs, KOTOpble HUMEITCSI B  Tabnuue
«Ileppuoguueckass  cucremMa  XMMHYECKMX  dineMeHToB I
MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB M 3apa] sjapa, oOliee 4YuCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHaprIX

COCAUMHCHUAX

OIIpCaAC/IsATL BHO XHMHYECKOH CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBO U XUMHUYECKast peaKknuus»

11

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX [IOHATUH: pacTBOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs JUCCOIHAIIMS,
peaKkIMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuumy, OKHCJIUTENb,
BOCCTAHOBUTEJNIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBWIGHTHAs, HWOHHa,
METaJUINYecKasd), KPUCTAJUIMYECKas pelETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATHU U

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_leHHfI




1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTHYECKOM JUCCOLMALUMU KHCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUH

HOHHOTr0 oOMeHa

14

1.5

pacCKpeiBaTb CYIIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ

HIOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OajaHca ITUX peaKLuil
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu

Ilo temam: «Hemerayuibl U uUX coequHEHUS» U «MeTalipl U HUX

COCAUHECHUA»

2.1

2.2

2.3

2.4

2.5

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U cieU(PHUUECKUEe XUMUYECKUE
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX ¥ MOHHBIX YPaBHEHUI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKUi

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

TCHETHYSCKOM CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHMUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO

ra3o00pa3HbIX BEIECTB (aMMMaKa U YTIEKHUCIIOro ra3a)

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM NYTEM XJIOPHI-,
Opomun, womua, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

IIPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX BEIIECTB

ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»

3.1

3.2

pacCKpbiBaTb  CMBICJI  OCHOBHBIX  XHUMHYCCKUX MMOHSTHM: HI[K

BCIICCTBA,; KOPPO3Ud METAJIIIOB

OPUMEHSATh OCHOBHBIC OIEPAlMH MBICIUTEIBHON JEATEIbHOCTH —
aHAIM3 W CHHTE3, CpaBHEHHUE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHHE TPUYMHHO-CIICCTBEHHBIX CBS3CH — IS HM3YyYeHUS

CBOICTB BCIICCTB M XHMHUYCCKUX peaKHHﬁ; CCTCCTBCHHOHAYYHBLIC




METOJABI IIO3HAHUA — Ha6J'IIO,I[eHI/Ie, HN3MCPCHUC, MOACIIMPOBAHUC,

9KCIIEPUMEHT (peajbHbI U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Tpenver xumuu. Pons Xxumuu B KM3HM 4YeJoBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTHoe COCTOSTHUE

BC€IICCTB

1.2

1.3

1.4

IlonsTHE O MeTOAaxX MO3HAHUSA B XMMHUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumuueckue 23yeMeHThl. CHMBOJBI  XHMHYECKUX

351eMeHTOB. [IpocTble U Ci10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xummnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBast 10151 XMMUYECKOT0 3JIEMEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisib. MomsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMMUYECKUE SBJICHUA. XUMUYECKas peakuus U €€ IMPU3HAKU.
3aKOH COXpaHEHHUs Macchl BeUleCTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus

XUMHUYCCKHUX peaKHI/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIaMu
paboTel B JabopaTopun W TpuéMaMH OOpalieHuss C JIabOpaTOPHBIM
o0opy/soBaHUEM, H3yYe€HHE U ONUCaHWe (HU3MYECKHX CBOWCTB 00paslioB
HEOPraHMYECKUX BEHIECTB, HaOmoJeHne (u3ndecknx (IJIaBIieHHE BOCKa,
TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KHUIIEHHE W KOHACHCAIUs BOMAbBI) U
XUMUYECKHX  (TOpeHHE CBEeYd, [MPOKATMBaHWE MEIHOW  TPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJIEHWEe W OIUCaHUe
NPU3HAKOB TMPOTEKAHHWS XWMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aUMOJICICTBHME CEPHOM KHCJIOTBI C XJOPUAOM Oapus, pa3oXeHue
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEUCTBHUE XKelle3a C pacTBOPOM
comma meau(ll), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢wibTpOBaHMEe, BHIIAPUBAHHE, IUCTHIUIALUSA, Xpomartorpadus), HpoBereHUE

OUYMCTKHU MOBAPEHHOM coyy, HAOMI0JeHUE U ONIMCAHHUE PE3YIbTATOB MIPOBEICHUS




2.1

2.2

2.3

OTBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPAHEHHsS] MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucioponm — anemMeHT W mpocToe
BenlecTBo. Haxokaenue kuciaopojga B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiicTBa (peakiuu ropenusi). Okcuzapl. [Ipumenenue kucimopona. CrocoObr
MOJIy4YeHUsl KHUCIOpoJa B Ja0opaTopuud M HPOMBINUIEHHOCTH. KpyroBopot

KUCII0poa B mpupoe. O30H — alIoTponHas MoAU(GUKALH KUCIOpoa

TernoBoit 3P PeKT XUMUIECKOH peaKIiy, TEPMOXUMUIECKHAE YPAaBHEHHS, IK30-
Y DHAOTEPMUYECKUE PeaKUK. TOIUIMBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHUPOZE,
¢u3nyeckue M XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI IOJy4EHMUs.

Kucmaote! u comu

2.4

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®usnyeckue CcBoKcTBa BOAbl. Boma kak  pactBoputens. PacTBOpbL
Haceimiennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass 1o1s1 BelecTBa B pacTBOpe. XHMHYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudpukanuss neopranmdeckux coenunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHbIE, KHCIOTHbIE, amQOTepHbIe) U
HecosieoOpazyrone. Homenknatypa okcuaoB. Dusnyueckrne M XUMHYECKUE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUI0B

2.7

OcHoBanms. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
ocHoBaHMs. HomeHkiarypa ocHoBaHWi. PU3NYECKUE U XUMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE cBoMcTBa KucIOT. Pan axtuBHoctH MeTaiioB H.H. Bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknartypa cosieil. @U3HYECKUE M XMMHYECKHE CBOMCTBA COJICH.

ITonyuenue coiuei

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUYICCKUX COGHI/IHGHI/Iﬁ
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3.1

XUMUYECKUH  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesieHHEe  COACpKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOCHCTBHS BEIIECTB C KUCIOPOJOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHHsl ropeHus (1moxkapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bozopoaa ¢ okcugoMm Meau(ll) (BO3MOXHO HUCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BELIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCWUCTBHE BOJbI C MeTaIaMU (HaTpUEeM M KaJbI[HEeM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJIEHUE W3MEHEHUs
OKpPacKM WHIUKATOPOB B pacTBOpax KHCIOT U INeJIOoYell, Hu3ydYeHue
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
MeTaJulaMH, peakiiii HelTpanu3aluny, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHE
HKCIEPUMEHTANIbHBIX 3a/a4 Mo TeMe «BaxHelIne Kiacchl HEOPraHWYECKUX

COCTUHEHUIN)

[Tepnoanueckuit 3akoH u [lepuoanyeckas cuCTEMa XMMUYECKUX DJIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[TepBple TOMBITKY KJIACCH(PHUKAIUM XUMHUYCCKUX JJEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIE W MIEIOYHO3EMETIbHbIC METalIbI,
raJoreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yroT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

IIepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. 1.
Meneneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (dopmbI
[lepuonuueckoit cuctembl xuMHueckux adnemeHToB [[.M. MeHnneneesa.
Ilepuoasl u rpynmbl. PUZHMYECKUH CMBICI IHOPSIAKOBOIO HOMEpPA, HOMEPOB

nepuoja U rpymibl AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oromnbl. DnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI04YeK aroMOB TepBbIX 20 XUMHYECKHX 3IIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO




3JIEMEHTa MO ero nojoxeHuto B [lepuoanueckoil cucteme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKHUX JJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM M TEpPHOJIaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTHsA Hayku W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckasi cBa3b. KoBasneHTHass (HoOJisipHasi M HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenenp okucieHus. OKHCIUTEIBFHOBOCCTAHOBUTCIIBHEIC pPCaKknuu. HpOII@CCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC O6p8.3LIOB BCIICCTB MCTAJIZIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC ONBbITOB, UWIJIFOCTPUPYIOHIUX IIPUMEPBI OKUCJIUTCIIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pE€aKluu pa3i0KCHUA, COGI[I/IHCHI/IH)

Kon

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo 1 xumunyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHTos JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLUA M UX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMEHTOB B llepuoamnueckon

CUCTEME U CTPOCHUEM NX ATOMOB

CrpoeHne BellecTBa: BHJAbl XUMHUYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BHUJA XUMUYecKo# cBs3u. Kiaccudukanus 1 HOMEHKIIaTypa HEOpraHMYEeCKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHECTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukannsa XuMu4eckiX peakivii Mo pa3IudHbIM MpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAKLUWH BEIIECTB, MO TEIUIOBoMY 3¢ dekry, mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHUX AJIEMEHTOB, 10 OOpaTHUMOCTH,

110 y4aCTHro KaTannsaTopa) . DK30- u SHAOTCPMHUYCCKUC pcaKkiuu,




TepMOXUMHUYECKHe ypaBHEeHUA. [IoHATHE 0 CKOPOCTH XMMHUYECKOI peakiuu

14

1.5

Ilonsatue 00 06paTI/IMI)IX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. IlousTue o
TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTHe 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIIMAIOINHUE Ha CKOPOCTH XHUMHYECKOH P€aKiuk MW IIOJOXKCHHUEC

XUMHYCCKOI'O paBHOBECHUS

OKHCIUTENTbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH C MUCIOJIb30BAHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOAUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEINEKTPOJIUTHI.
Katunonsl, annonsl. MexaHu3m JUCCOIMAIIMU BEUIECTB C PA3JIMYHBIMU BHUJIAMU
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOJIUTHI.
Peakumm moHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUS PEaKIMii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE ypaBHEHMs peakuuid. CBoicTBa KHUCIOT,
OCHOBAaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJjiei

1.7

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSMU KPHUCTaUINYECKUX
PEIIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpuIa HATpHsl); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peaknuuu OT BO3IACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Ipolecca
JIUCCOLMALMM  KUCJIOT, Iiernoded M coneil  (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); TMPOBEACHHUE ONBITOB, WUIOCTPUPYIOUIUX MPU3HAKU
MPOTEeKaHMs peakiuii HoHHOro oOMeHa (00pa3oBaHUE OcajKa, BBIJCIECHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKLUU (FOpeHue, peakiu pa3jioKeHUs, COCAUHEHHS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C OMOIIbIO KaUeCTBEHHBIX peaKuil

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTamis! ¥ UX COeIUHEHUS

2.1

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHBIC CTeTIEHN OoKuciaeHusl. CTpoeHne u pu3ndecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOreHOB. XHMHWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C METaUIaMH, HEMETaJUIaMH, IIeJ0oYaMu). XJIOPOBOIAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIyueHHUe, MpuMeHenue. [lelictBue

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeliine XJIOpHUAbI U UX




HaXO0XJCHUE B IPUPOJIE

2.2

2.3

2.4

2.5

O6mas xapaktepuctuka diemMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn OKucieHus. CTpoeHue u GU3NYECKrue CBOKWCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJUPHUKAINN
KHCIOpOAa U cepbl. XMMHUYECKHe CBoicTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢dusnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI CEpbl KaK IpPEACTaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (pU3UYECKHEe U XMMHYECKHUE CBOMCTBA
(o0mue Kak MpeCcTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUYECKHE
peakiuy, JeKale B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, Ka4eCTBEHHAs peaklus Ha
cynbgar-uoH. HaxoxmeHnue cepel U €€ COCNUHEHUN B MPUPOJE. XUMUYCCKOE
3arpsi3HCHUE OKPYXKAIONICH CPEeIbl COCAMHEHUSMHU Cepbl (KHCIOTHBIC OXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENICHU OKUCIICHUs. A30T, paclpoCTpaHEeHUE B IPUPOJE,
¢usnveckne U XUMUIeCKne cBoiicTBa. Kpyrosopor a3ora B nmpupojae. AMMHaK,
ero ¢u3nMveckue M XMMUYECKHE CBOMCTBa, ModydyeHue M npumeHeHue. Comu
aMMOHUA, nux (i)nanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUSA. A30THas KHUCIIOTA, €€ IMOJIy4YEHUE,
¢buzmveckue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0oOpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETUHEHUSMH a30Ta (KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3/1yXa, OYBBI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaupukanuu gocdopa, GpunUeckre U XUMUYECKHE
ceorictBa. Oxcupg dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosyudeHue. Vcnonbp3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YIO00OpEeHH

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnnbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, paclpoCTpaHEHHE B MNpupoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B mpupoae. OKcuasl yriaepoaa,
ux (uznyeckue M XUMHUYECKHE CBOICTBa, IEHCTBHE Ha JKUBBIE OPraHU3MBL,
MOJTyYeHHE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM

yriaepona(lV); rumoresa rno0anbHOTO TOTEIUICHHS KIWMAaTa;, MapHUKOBBIMA




2.6

a¢dexr. YrompHas kuciora W e€ coid, WX (UMYECKHE W XHUMHUYCCKHE
CBOWCTBa, MOJy4YeHHWE W mpuMeHeHue. KadecTBeHHas peakius Ha KapOoHarT-
noHbl. Mcnonp3oBaHnue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34MCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KAaK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, 3THIEH, AlEeTUJIeH, 3TaHOJ, IJIUIEPUH, YKCyCHas
kucinora). X coctaB u xumuueckoe crtpoeHue. Ilonstue o Ouoiormuecku
BOXHBIX BEILECTBAX: XMpaX, Oelkax, yriaeBoJaXx — M HX POJIM B KU3HHU
yejnoBeka. MarepuaabHOE €IMHCTBO OpPraHUYECKUX UM HEOPraHMYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckue © XHWMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npumenenne. CoenuHeHUsT KpeMHHS B mpupoze. OOmme mpencraBieHus 00
okcuae kpemuus(1V) u kpemaueBoii kuciaore. CHUIMKATHI, UX UCHOJIH30BAaHUE B
OBITY, MEIUIIMHE, MPOMBIIINICHHOCTA. BakHEHIIIE CTPOUTEIHHBIC MAaTEPHUATIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUI SKCIIEPUMEHT: H3y4eHUE O0pa3loB HEOPraHWYECKUX BEIIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAaUE€CTBEHHBIX PEAKIMM Ha XJIOPHI-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPUIOB
(rayloreHN1I0B); O3HAaKOMJIEHME C oOpa3namMu cepbl U €€ COeIMHEHUSIMU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
o0yrJIIMBaHUs caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
M3Y4YeHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KauecTBEHHOW peakuuu Ha cyabar-uoH U HaOMIoAeHHE MpU3HaKa e€
MPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3NUYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O0pas3lamu
a30THBIX U PochOpHBIX yIOOpEeHUH; MmonydyeHne, cooupanme, pacro3HaBaHle U
M3Y4Y€HHE CBOICTB aMMHaKa; MpPOBEJCHHE KAaYeCTBEHHBIX peakIuil Ha HOH
aMMOHMSI W (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BaHNUE BHJEOMATEPHATIOB); HM3YyUYEHUE MOJENEH KPHUCTaUINYECKUX
pemwéTok anmasza, Trpadura, (QyuIepeHa; O03HAKOMIIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U yCTPOHCTBOM

MPOTHBOTA3a; TOJYy4YeHUE, COOMpaHHe, PACIO3HABAHWE W HW3YYCHUE CBOWCTB




3.1

3.2

YIJEKUCIOro rasa; IpOBeIEeHHWE KayeCTBEHHBIX peakuuil Ha KapOoHaT- u
CHWJIMKAT-UOHBl M H3YyYCHUE IMPU3HAKOB HUX MPOTEKAHUsS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCHEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAJIBI U UX COSTUHEHUS))
Mertaiibl 1 UX COEIUHEHUS

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JJIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoir cuctemMe XuMuueckux dieMeHtoB J[.U.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MeTaAIIOB. MeTalmnyeckas CBsi3b U
METAUIMYECKass KpPUCTANIMYECKass peleTka. DJICKTPOXUMHUUYECKUU  psia

HaIpsHKEHNUH METaJUIOB

duznyecknue U XUMUYECKUE CBOMCTBa MeTayuioB. O0Iue crnocoObl MOITy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

6BITy U IIPOMBINIJICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemenToB JI.M. MeHeneeBa; cTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUJIbI U
TUAPOKCUABl HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemoyHo3eMeNbHBICE ~ METAMJIbl MarHuid W KaJbI[Ui: TIOJIO)KEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3iueMeHToB JI.1. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHWEe B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeiimve coenvHeHus Kanblus (OKCUMA, THUIAPOKCHUI,

conu). KEcTKoCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aroMa; HaxoxaeHue B npupoae. dusmueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3meMeHToB JI. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pusnmdeckue u
XUMHUYECKHUE cBOMcTBa sxene3a. Okcunbl, Tuapokcuasl v conu xenesa(ll) u

xene3a(lll), ux cocras, cBOMCTBA U MOTYyYCHUE

3.7

XUMHUECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METAaJUIOB U CILIABOB,
X (U3NYECKUMHU CBOMCTBAMH; H3YyU€HHE pE3YJIbTaTOB KOPPO3UU METAJIOB

(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAJIOB), 0coOeHHOCTEH




4.1

B3aMMOJICHCTBHST OKCHJAa KaJblUs M HATpusi C BOAOH  (BO3MOYKHO
WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HCCIIEIOBAHHE CBOWCTB >KECTKOM BOJIBI,
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTECKAHMS KAYECTBECHHBIX PEAKIIUN HA HOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOIII0/ICHNE U OMHCAaHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHU MOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJPOKCHIA ATIOMHHHS M THUIPOKCHIA
[IUHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHIe MeTauibl U

UX COCIIMHEHHUS»
XHMHS U OKpYyKarouas cpena

HoBble maTepuansl u TexHonoruu. BeliectBa n marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YesloBeKa. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE€  3arpsi3HEHHE
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEepepabOTKH, UX POJIb B OBITY M MIPOMBIIINIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHHe o0pa3lloB MaTepUaoB (CTEKIIO, CIIaBbI

METaJJIOB, MOJIMMEPHBIE MaTepHaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHUU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH KakK obnactu COBPCMCHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICIOBAaHUA BCIICCTB U HUIYUCHUA
XHUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJb30BaTh MOACIN HJIA

00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npodeccuoHaIbHON NeSTETbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMCHHBIMHN TCXHOJOIWsAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HayKH, YTO TMO3BOJMT OOYYaIOLIMMCS paccMaTpUBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmanenue cucteMoill XMMHYECKMX 3HAHMM M yMEHUE IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BOKHEHIIME XMMHUYECKHE TMOHATHA: XHMHUYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE M CIIOXHOE BEUIECTBO, OAHOPOAHAS U
HEO/IHOPOJIHAsi CMeCh, OTHOCHUTEJIbHBIE aTOMHas M MOJICKYJIsIpHas
MacChl, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca, MOJSPHBIHA
00bEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJb (CpeAHssA), XUMHYECKas
pEaKIys, PpEaKIUH COCIMHCHUS, PEaKIUH pPA3JI0KCHUS, PEaKIUH
3aMeIleHUs, PeaKIMu OOMEHa, TEIUIOBOH 3((EKT peakuuu, 5K30- U
SHIOTEPMHUUYECKUE PEAaKIUH, PAacTBOpP, MAccoBas IOJII XHMHYECKOTO
AIIEMEHTA B COETMHEHUH, MAaCCOBast IOJISl M TIPOLICHTHAS KOHLIEHTPALUS

BEIIIECTBA B PAaCTBOPE, PO aTOMa, IICKTPOHHBIN CIION aTroMa, aTOMHast




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIbHOCTD, IIOJISIPHAS U HETIOJISIPHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
ANIEKTPONIUTUYECKAs  JIUCCOLMAIMS, PEaKIMM HMOHHOrO OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, Kataimsarop, IIJIK, xopposus

MCTAJLII0B, CILJIaBbl

2.2

OCHOBOIIOJIATAIOLINE 3aKOHBbl XUMHM: 3aKOH COXPaHEHHs Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKITFOYAIOILIEH

YMEHME MTPaBUIIBHO UCIOJIb30BaTh N3yYEHHBIE BELIECTBA U MaTEpUAIb
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METaUlbl W CIUIaBBI,
HOPOAYKTHl MepepadOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoro rasza, HeTHu) B OBITY, CEITBCKOM XO3SHCTBE, Ha
IPOM3BOJICTBE U TOHUMAaHUE 3HAYEHUS >KUPOB, OENKOB, YIJIEBOIOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
Y XMMHYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLIYIO
IPUPOJHYIO Cpeny

YMEHHE WHTErpUpOBaTh XMUMHUYECKHE 3HAHUSA CO 3HAHMSIMH JIPYTHX

y4eOHBIX IPEMETOB

3.3

HaJIMYMEe OIbITa paboThl ¢ Pa3NTUYHBIMU MCTOUYHUKAMHU HH(pOpMAIUU
Mo XUMUU (HayyHas W HAy4HO-TIOMYJSpHas JHUTepaTypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHBHO OIICHWBAaTh WH(POPMAIMIO O BEIIECTBAX, HUX
NpeBpalleHUsIX M NPAaKTHUYECKOM MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCIICHU A yqe6HO-HO3HaBaTGHBHBIX 3aJad

BJIaIIeHI/Ie OCHOBaMH TTOHATHMHOTO afrmapara U CHMBOJIMYCCKOTO

A3bIKa XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'I HCOpPTraHNYCCKUX BEIICCTB,




YpaBHEHUN  XUMHYECKHMX  PEaKIMd; OCHOBAMHM  XHMHUYECKOU
HomeHkarypsl (IUPAC u TpuBHanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PpACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSM aTOMOB TIEPBBIX TPEX MEPHOOB, KATTUS U KAIBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKUX DJIEMEHTOB (panyC aToma, 3JEKTPOOTPUIIATEIBHOCTD),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHUS JJICMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpPUOAAX U TIABHBIX
MOJATPYIIAx) ¥ SJICKTPOHHOTO CTPOCHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMUYECKHE PEaKLIUU
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTh W CTEMEHb OKUCICHHUS XUMUYECKUX DIIEMEHTOB, 3apsil
' MOHa
8.9 BUJ XUMHYECKOH CBS3M W THUI KPUCTALIUYECKOW CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh ¥ BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XHMHIECKHAE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOJA, O30H, BOAOPOJI, TrpaduT, ammas,
9.1 KpeMHU#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kalui, MarHHi,
KaJIBITA, aJTFOMHHHM, JKEJIE30)
CIIOXHBIX BEIISCTB, B TOM YHCJIE€ WX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |I-1IA rpymn, amomunus, meau (1), nmnaka, xenesa (Il u
' I11), oxcuast yraepona (Il u 1V), kpemuus (1V), azorta u gocdopa (111
u V), cepel (IV u VI), cepuucras, cepHas, a3oTucras, a3oTHasd,
docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBATh M  XapaKTEPU30BaTh CBOMCTBA  BEIICCTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOfICTB, BO3MOXHOCTb IMTPOTCKAHUA XUMHWYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCJIIE:
10.1 peakuuii HFOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
103 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (TpyIim) HEOPraHUYECKMX BEUIECTB
104 MOATBEPKTAIONINX TCHETUYECKYIO B3aUMOCBSI3b MEXTY HUMH
11 YMeHue BbIYUCIATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTCIIGHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT'0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHUSAM XHMHUYECKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
' BellecTBa, 00BEM U Maccy peareHTOB WM MPOYKTOB PEaKIuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MIPEUIOKUTE TTYTH €€ PEIICHUS
199 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
' MOCyA0H U labopaTOpHBIM 000pyIOBaHUEM
MpaBUJIaMy O€30MaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIONB3YEMBIMU
B TOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPeKeHUS
123 3I0pPOBbSI U OKPYKAIOIIEH MPHUPOJHON Cpeapl; TMOHMMaHUE Bpeaa
' (omacHOCTH) BO3JCHCTBHS Ha JKHUBBIC OPTaHU3MBI ONPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIIEAYIOIMNX XUMHUYECKUX IKCIIEPUMEHTOB:
131 M3y4eHHUE M ONrcaHue (PU3NYECKUX CBOMCTB BEIICCTB; O3HAKOMJICHUE

C (1)I/I3I/ILIGCKI/IMI/I n XUMHNYCCKHUMHU SIBJICHUAMM, OIIBITHI,




WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4CHHUE KHUCIOpoAa M HM3YUCHHUC €TI0 CBOﬁCTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKaTOPOB (;makmyca, METHIJIOPAHkKa U
dbenondranenna) A ONpeneNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
UCClIeIoOBaHUE aM(OTEPHBIX CBOWCTB TUAPOKCUAOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACChI
HCOPTaHNUYCCKUX COGHHHGHHﬁ)); ((3J'ICKTpOHI/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
NPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HOHBI: XJOPHI-, OpOMUI-,
womua-, cyinedar-, Qocdar-, kapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJblUs, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmeHnue:

141

NpEACTABIATE PE3YJIbTAThl JKCIICPUMCHTAa B (1)OpMe BBIBOOB,
J0Ka3aTCIbCTB, Fpaq)I/IKOB n T3.6J'II/II_[ U BBIABJIATH SMIIMPUYCCKUC

3aKOHOMECPHOCTH

14.2

YCTaHABJIMBATH CBA3U MEXKAY pPCaJIbHO Ha6J'IIO,Z[a€MBIMI/I XHUMHUYCCKUMH
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMHPC,

OOBSICHATH IPUYUHBI MHOTOOOpa3Hsl BEIIECTB




IHHEPEYEHD 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘laﬂbHHe XUMHUYCCKUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

ATOMBEI W MOJICKYIJIBI. Xumndaeckrue 31eMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC " CJIOKHBIC BCIICCTBA.

Xumnueckas (opmyna. BaleHTHOCTP aTOMOB XHMHYECKHX OJIEMEHTOB.

CTeneHb OKHCIICHUS

14

1.5

3aK0OH IOCTOSHCTBA COCTaBa BCIICCTB. OTtHocHTEIbHAST aTOMHas Macca.
OTHOCHUTENIBHAS MOJICKYJIsIpHast Macca. MaccoBasgs [0A9 XHUMHYECKOI'O

9JICMCHTA B COCIMHCHHUHA

KonuuectBo BemectBa. Monb. Mosnsipaas Macca. MomsipHbiii 00bEM Ta30B.

B3aumocBs3b KOJIMYCECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAUHUI] BEIICCTBA

1.6

dusnuecknue U XUMUYECKUE SBJICHU. XUMHUUECKasl peakius U €€ MPU3HAKHU.
3aKOH COXpAaHEHHS MACChl BEIIECTB. XMMHUUECKHE YPaBHEHUS
[Iepnonnueckuit 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepnonnueckuit 3akoH. llepuoguyeckas cucteMa XMMHUYECKHUX SJIEMEHTOB
JA.N. Menneneea. Ilepuoast u rpynibl. @U3HYECKUAN CMBICT TOPSIAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

2.3

3.1

Crpoenune atromoB. CoctaB aToMHbIX siaep. M3oTonbl. DnexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YeK aTOMOB TepBhIX 20 XHUMHYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl [.1. Mennaeneena

3aKOHOMEPHOCTH B M3MEHEHHUHM CBOWCTB XMMHUYECKHUX BJIEMEHTOB IEPBBIX
TpEX MIEPUOJIOB, KaJus, KaJbLUsA (panuyca aTOMOB,
AIEKTPOOTPHUIATEIHPHOCTH, METAITHYCCKUX U HEMETALTUYECKUX CBOWMCTB) U
UX COEAUHEHHMM B COOTBETCTBMM C  IIOJIO)KEHHUEM  DJIEMEHTOB B

[Iepnoanueckoil cucTeMe U CTPOEHUEM UX ATOMOB
Ctpoenue BelecTa

Xumuyeckass cBa3b. KoBaneHTHas (MoyiipHass W HEMOJIApHAs) CBS3b.

3JI€KTpOOTpI/II_[aTCJIBHO CTb XUMHNYCCKHUX 3JIEMCHTOB. HNonnas CBA3b.




Merannndeckas CBI3b

3.2

Tunbel KpucTamIMueckux pemérok (aroMHas, HOHHAs, MeTauInYecKas),
3aBUCUMOCTD CBOMCTB BEILECTBA OT TUIIA KPUCTANIMYECKON PELIETKUA U BUIA

XHUMHYECKOH CBI3U

Baxwneiiye npeacraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamwibl U ux

COCIUHECHUA. MeTamisl ¥ uX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKIIaTypa HEOPTraHHMUYECKUX COCIWHEHHA: OKCHIOB
(coneobpa3yromue: OCHOBHBbIE, KHUCJIOTHBIE, amM(pOTepHBIC) u
Hecosieo0pa3yrolye; OCHOBaHHN (IIEIOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCIOT (KUCIIOpOJCcOoAepKalie © OeCKUCIOPOAHBIC, OJHOOCHOBHBIC U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX M KUCITBIX )

4.2

4.3

4.4

@dusznueckue W XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB!
BOJIOPOJIA, XJIOpa, KUCIOPOa, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnuecke U XUMHUYECKHE CBOMCTBA MMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHUA,
HATpUs,  Kajuus, MarHus W KaJlblUs,  QIIOMHHHUSA,  JKele3a.

DNEKTPOXUMHUUECKUN Psiji HAIIPSHKEHUH METalJIoB

®Ou3nyeckue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHI

HEMCTAJUJIOB: XJIOPpOBOAOPOaAA, CCPOBOAOPOJAA, aMMHUAKa

4.5

4.6

dusnyeckrue U XUMHYECKHE CBOICTBA OKCHIOB HemeTauioB: cepol (1V, V1),
asora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), xpemuusa(lV).
[TonydyeHne oKCUI0B HEMETAIITIOB

Xumnueckue coiictBa okcuioB: MetauioB |A-IIA rpymm, uunka, meau(ll) u

xenesza(ll, 111). [ToxydeHre OKCHIOB METAILIOB

4.7

XUMHUECKHEe CBOWCTBA OCHOBaHMH M aM(OTEpPHBIX THUAPOKCHIOB (Ha
IpUMepe TUIPOKCHUIOB allFOMMHUS, *Kele3a, uHKa). [lomyuyenne ocHoBaHuit

1 aM(OTepHBIX THIPOKCUIOB

4.8

4.9

4.10

OO6mme XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOJHOM,
CEpOBOJIOPOAHON, CEPHUCTON, CEpHOM, a30THOM, (HochopHOM, KPEeMHUEBOM,
yroiabHOH. OcoOble XMMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHON CepHOW U

a30THOM KucnoT. [lonydenne kucior
OO6mume XxuMHUIECKHe CBOMCTBA cpenHux coiier. [lomyduenue coneit

HOJ’IY‘{CHI/IC, COGI/IpaHI/Ie, pacno3dHaBaHuC BOIOpOJa, KHCJIOpPOJda, aMMHAKa,

YIIIEKHCIIOTO Ta3a B 1abopaTopun
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[Tonyyenune ammmaka, CEpHOM M a30THOM KHCIOT B MPOMBIILICHHOCTH.




OO6mmue crmocoOb! MOTYYeHUsT METaJLIOB

412

I'eneTnueckas cBA3b MCXKIY KilaCcCaMU HEOPTraHUYCCKUX COC,Z[I/IHCHI/Iﬁ

5.1

5.2

XUMHYECKUE PEAKIIUU

Knaccugukanus XuMUYEeCKUX PEaKIHii M0 pa3InYHbIM MPU3HAKAM: 110 YHUCITY
U COCTaBYy YYAaCTBYIOLIUX B PEAKIMU BEILIECTB, IO TEIIOBOMY 3 (eKTy, 1o

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMUUYECKUX DJIEMCHTOB

TeroBoil >PPeKT XMMUYECKOH peakuuu, TEPMOXUMHUECKUE YpPaBHECHUS.

DK30- U 3HJI0TEpMUYECKHE peakuuu. TepMoXuMuiecKkre ypaBHEHUS

5.3

OKHCIUTENTBHOBOCCTAHOBUTEIIBHBIE peaxkuuu. Oxucnurenu U
BoccTaHoBUTeNU. [Ipolecchl OKMCIEHUS U BOCCTAHOBJIEHMSI. DJIEKTPOHHBII

0aJaHC OKHMCIIUTEIbHOBOCCTAHOBUTEIbHOM pCaKuu

5.4

TeOpI/IH SHGKTpOHHTquCKOﬁ AJuccouuanuu. KaTI/IOHLI, AHHUOHBI.
BHGKTpOHHTLI N HECIJICKTPOJIMTHI. CuibHBIC U c1a0bIe OJICKTPOJIUTHI. Crenenb

IUCCOLIAAIAN

5.5

Peakiun nonHoro oomMeHa. Y cinoBusi MPOTEKaHUS PEaKlnii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

XUMUS U OKpy’Karolas cpeja

6.1

BemecrBa u marepuanbl B IIOBCEIHEBHOM JKM3HU 4elnoBeKa. beszomacHoe
HCIOJIb30BaHNE BEIIECTB U XUMHUYECKHX PEAKIUH B J1abopaTopuu U OBITY.

HepBa;I IOMOIIb ITPHU XUMHUYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYEeCcKOoe 3arps3HEHHE OKpyXaromied cpenbl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3JyXa U BOJOEMOB), CIIOCOOBI €ro MPeaoTBpaICHUS
[IpenenpHas momyctumasi koHuentparus semiecTB (IIIK). Ponp xumuu B
pEeIIeHUU HKOJOTHYECKUX Tpo0ieM. YCHIIEHHE TMapHUKOBOro 3¢dekTa,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

[Tpumenenue cepsl, a3oTa, hocdopa, yriepoaa, KPEMHHUS U UX COCTUHEHUN B
OBITY, MEIUIIMHE, POMBIIUICHHOCTH M CEIbCKOM X03siicTBe. [IpuMeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTyH, TIOPAJTIOMHHMNA, OpoH3a) B OBITY U
MPOMBINIUIEHHOCTH WX coenauHeHuid. [loHsTHE O KOppO3WM METasIoB,

OCHOBHEBIE CITOCOOBI 3alUTHI UX OT KOPPO3UU

6.4

[IpupoaHble MUCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(TH),

MPOIYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa‘-IaJIBHbIG MIOHATHS 00 OpPraHnvdCCKUX BCIICCTBAX KaK O COCAMHCHUIX

yriepoaa (MeTaH, 3TaH, OSTHWJIEH, aleTWIEH, 3TaHOJ, IJIMLEPUH, YKCYyCHas




KI/ICJ'IOTa). IlonsgTie O OMOJIOTHYECKH BayKHBIX BEHICCTBAX: XKHUpax,

YIJIEBOAAX — U UX POJIM B JKU3HU YCIIOBCKA

Oenkax,

7 Pacuérsr:
7.1 o ¢hopMysIaM XUMHYECKUX COCTMHCHUN
7.2 Macchl (MacCOBOM) JTOJIU PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM



