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Hﬂaﬂl/lpyeMbIe pe3yJabTaThbl 0CBOCHUSA IIPpEeAMETA

W3yyeHne XuUMHM B OCHOBHOI IIKOJE HamlpaBlIeHO Ha JOCTH)KCHHE
00y4aloMmuMHuCs JIMYHOCTHBIX, METAIPEAMETHBIX U TPEIMETHBIX PE3yJbTaTOB
OCBOEHHS y4eOHOTO MIpeaMeTa .

JInyHOCTHbIE pe3ynbTaTbl

JIugHOCTHBIE pE3yNbTaThl OCBOCHHUSI MPOTPaMMbI OCHOBHOTO 0OIIEro
00pa30BaHUs TOCTUTAIOTCS B X0/A€ OOy4YeHHsS XMMHH B €IWHCTBE YUEOHOH M
BOCITUTATENbHOW  festenibHOCTH — OpraHu3aniid B COOTBETCTBHUH  C
TPAAUIIHOHHBIMU POCCHUCKUMHU COLIUOKYJIbTYPHBIMHU u
JIyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MpaBUIAMHU U
HOPMaMH  TIOBEIEHHS M  CIIOCOOCTBYIOT — MpolieccaM — CaMOMNO3HAHUS,
CaMOPa3BUTHUS U COLMANU3AIMN 00YJarOIHXCS .

JInyHOCTHBIE pPEe3ynabTaThl OTPAXKAT CHOPMHUPOBAHHOCTH, B TOM YHUCIC B
YaCTH:

nanVIOTVI‘-IecKOFO BOCNUTAHUA

1) UEeHHOCTHOTO  OTHOUICHHS K  OTCYECTBEHHOMY  KYJIBTYpHOMY,
HUCTOPUYCCKOMY U HAYYHOMY HACJICIWIO, NMOHUMAaHHWA 3HAYCHUA XUMHAYECKOU
HAYKH B )KU3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAAETh AOCTOBEPHOM
nHdopmanueir 0 mEpeNOBBIX JOCTIKEHUSX U OTKPBITHAX MHPOBOH W
OTEUECTBEHHON XUMHHU, 3aUHTCPECOBAHHOCTH B HAYYHBIX 3HAHUAX 06
YCTPOMCTBE MUpa U 00IIECTBA;

I paskAaHCKOro BOCMUTAHMUA

2) mpencTaBieHHS O COIMAIBHBIX HOPMaX W MPaBHIAX MEKIUIHOCTHBIX
OTHOWIEHWA B  KOJUIGKTHBE, KOMMYHHUKATUBHONH  KOMIIETCHTHOCTH B
OOIIIECTBEHHO TOJIE3HOH, Y4eOHO-MCCIIE0BATENbCKOW, TBOPUECKOH M IPYrHX
BU/IaX JEATEILHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOM NeITeIbHOCTH
IIPY BBITIOJTHEHUN Y4E€OHBIX, TO3HABATEIBHBIX 3a/1au, BHIIIOJIHEHUH XUMHUYECKUX
9KCTIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMA-
HHUIO W B3aMMOIIOMOIIM B ITPOIIECCE ATOW y4eOHOI NesITeNIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEJECHHE W IOCTYIKH CBOMX TOBapHINEHd C MNO3HLUU
HPAaBCTBEHHBIX W IPaBOBBIX HOPM C Y4YETOM OCO3HaHHs IOCIEACTBUMN
MOCTYTIKOB;

LleHHOCTM Hay4YHOro NO3HAHMA

3) MHpPOBO33PEHYECKUX NPEACTABIECHUM O BEMECTBE M XMMHYECKOM
peaKkuy, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U
COCTaBJISIIOIIMX OCHOBY JUIS TIOHMMaHHUSl CYIIHOCTH Hay4YHOW KapTHHBI MHPA;
MpeAcTaBiIeHid 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA IPHPOJIBI,
B3aMMOCBSI3X YeJIOBEKa C PUPOTHOMN
Ccpeioi, 0 poJIM XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTE;

4) mno3HaBaTENHHBIX MOTHBOB, HAMPABICHHBIX HA MOJYYEHHE HOBBIX 3HAHUIT
[0 XUMHHU, HEOOXOIMMBIX Ui OOBSICHECHUS HAONIOMACMBIX MPOIECCOB U
SIBJICHU;



5) mo3HaBarenbHON, HHOOPMAIMOHHOW M YHTATEIbCKOW KYJIbTYPBI, B TOM
YKCJIC HABBIKOB CAMOCTOSTEIBHON PabOThI ¢ YUCOHBIMH TEKCTAMHU, CIIPABOYHOM
JUTEPATypOi, JOCTYIMHBIMH TCXHUYCCKUMH CPEICTBAMH WH(POPMAIMOHHBIX
TEXHOJIOTUH;

6) uHTepeca K 0O0YYEHHIO U TMO3HAHUIO, JTIOO03HATENLHOCTH, TOTOBHOCTH U
CIOCOOHOCTH K  €caMOOOpa30BaHWIO, TMPOCKTHOW U KCCIIEIOBATEIBCKOM
JIESITEIBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U YPOBHS OOYUCHUS B
NajabHEHIIEeM;

dopmMHUPOBaHMA KYAbTYPbl 340POBbA

7) OCO3HAaHWS LEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3J0pOBBIO, YCTAHOBKHM Ha 3[0POBBIH 00pa3 )KU3HM, OCO3HAHHS IOCICIACTBHI H
HENPUATUS BPEIHBIX MPHUBBIYEK (YIOTpEONEHHs aJKorojis, HapKOTHKOB,
KypeHus), HeOOXOMMOCTH COOIIIOACHHUS MPABIIT 0€30IIaCHOCTH MIPX 0OpaIleHIH
¢ XHMHYECKHMH BEIIECTBAMH B OBITY U PEaJIbHON JKH3HHU;

Tpy[oBOro BOCNUTaHMUA

8) wmHTepeca K MPaKTHYECKOMY M3YUEHHUIO Mpodeccuii M Tpyaa pasInaHoro
pona, yBaXKeHHe K TPYAY W pe3yJbTaTtaM TPYIOBOM MeITeTbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHS TPEIMETHBIX 3HAHWH M0 XMMHH, OCO3HAHHOTO BBIGOpa
WHIWBUIYAIBHOW TPAEKTOPHH TPOMODKEHHS 00pa3oBaHUS C  yUETOM
JIMYHOCTHBIX MHTEPECOB U CHOCO6HOCTI/I K XUMHH, O6HleCTBeHHbIX HWHTEPECOB U
MOTPeOHOCTEH; ycnemHoW MpodeCCHOHATIBHON AEATEIIbHOCTH W Pa3BUTHUSA
HEOOXOAMMBIX YMEHHH; T'OTOBHOCTH aJallTUPOBAThC B MPOQGECCHOHATIBHON
cpere;

DKON0rMYecKoro BOCNMUTaHUA

9) 9KOIOrHYECKH LIEIECO00PA3HOr0 OTHOIICHUS K IIPUPOJE KaK UCTOYHHKY
’KHM3HU Ha 3eMJie, OCHOBE €€ CyIeCTBOBaHMSI, IOHUMaHHS LIECHHOCTH 3/I0pPOBOTO U
6e3omacHOro o0pas3a >KM3HH, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY
(GU3MYECKOMY M NICUXMYECKOMY 3/I0POBBIO, OCO3HAHUS IIEHHOCTH COOIIO/ICHHS
npaBuil 0€30IIaCHOTO IOBEJCHUS IpU paboTe C BEIIECTBAMH, a TAKKe B
CHUTYAlUsIX, YIPOKAIOLIMX 3A0POBBIO U HKU3HH JIIOICH;

10) crmocoOHOCTH MPUMEHSITH 3HAHUS, [TOJIyYaeMble PU M3YUYECHUH XUMHH,
ISl pelleHMs 3alad, CBSI3aHHBIX C OKpYXKalolleil mnpupoaHOi cpenoil,
MOBBIIICHUSI YPOBHS JKOJOTHYCCKOW KYJIBTYPHl, OCO3HAHHS TIJI00AIBLHOTO
XapakTepa SKOJIOTHYECKHX TMPOOJIeM W IyTed WX pEHICHUS IOCPEICTBOM
METOJIOB XMMMUHU;

11) 5KOJIOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS UM B
M03HABATEIbHON, KOMMYHUKAaTUBHOM U COIMAIbHOM MPAKTUKE .

MeTanpegmeTHble pe3ynbTaThbl

B cocraBe MerampeIMETHBIX pE3yJbTATOB BBIACISIOT 3HAYMMBIE LIS
(hopMHpOBaHHS MHUPOBO33pEHUST OOIEHAYYHBIE TIOHATUS (3aKOH, TEOPHs,
NPUHLHAI, THIIOTe3a, (aKT, CHCTeMa, MPOoLEece, YKCIEPUMEHT U JIp .), KOTOpbIe



UCIIOJNIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4eOHBIX IpeIMeTax U MO3BOJISIOT HA
OCHOBE 3HaHUI M3 ITHX IPEIMETOB (POPMHUPOBATH MPEACTABICHUE O EIOCTHON
Hay4YHOW KapTHHE MHpa, U  yHHUBEpcajbHble  y4eOHbIE  JEHCTBHS
(mo3HaBaTeNbHbIC, KOMMYHHUKaTHBHEIC, pETyJIATHUBHEIE), KOTOpBIE
obecrieunBaroT  (GOPMHpPOBAaHHE  TOTOBHOCTH K  CaMOCTOSTEIHEHOMY
TUITAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHO! IESTENbHOCTH .

MeranpeaMeTHble pe3yJbTaThl OCBOSHHSI 00pa30BaTeIbHON IPOTPaMMBI IO
XMMHH ~ OTPaXaloT  OBJIQJCHUE  YHHBEPCAJIbHBIMU  I103HABaTEJIbHBIMU
JEUCTBUAMH, B TOM YHCIIE:

Ba3oBbIMM NOTUYECKUMM AEACTBUAMM

1) yMeHHEM HCIOIb30BaTh IPUEMBI IOTHIECKOTO MBIIUICHHS [IPH OCBOCHUH
3HAHMI: PAaCKPBIBATh CMBICIT XMMHUECKUX MOHATHH (BBIICIATH NX XapaKTEPHBIE
MIPU3HAKH, yCTAHABINBATh B3aUMOCBS3b C IPYTUMH MTOHATHAMH), HCIIOIb30BaTh
MIOHATHSA JUI OOBACHEHNUS OTJCIBHBIX (PAKTOB U SBJICHUIT; BEIOMPATh OCHOBAHHS
1 KPUTEPHUH JUTS KJIACCU(PHUKAUA XUMUIECKUX BEIECTB M XUMUYECKUX PEAKIIUIA;
YCTaHABIMBATh NPHIMHHO-CIICICTBEHHbBIE CBA3U MEKAY OOBEKTAMH H3YUCHUS;
CTPOUTH JIOTUYECKHE pAacCYy)KICHUs (MHIYKTHBHBIC, [ECIyKTHUBHbBIEC, IIO
aHAJIOTHH); IeNIaTh BBIBOJIBI M 3aKIIFOUCHHS;

2) yMEHHEM NIpHUMEHATH B INpoLecce MO3HAHUS MOHATHS (NPEIMETHBIE H
MeTanpeIMEeTHbIE), CHUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMbIe B
XMMHH, TpeoOpa3oBBIBATh IIHPOKO IPHUMEHSEMble B XHUMHHM MOJENbHBIC
NPECTAaBICHU — XUMHUYECKHMI 3HaK (CHMBOJ »3JIEeMEHTa), XHUMHUecKas
dopMyna ¥ ypaBHEHHME XUMHYECKOW peakuuu — @pU  PElICHHU
yueOHO-TIO3HABATENbHBIX 3a/a4; C Y4ETOM STHX MOJAEIBHBIX IpeICTaBICHHUH
BBISBJISITh M XapaKTEPU30BATh CYIECTBEHHbIC NPU3HAKH U3y4aeMbIX OOBEKTOB
— XHMHYECKHX BEIIECTB M XHMHYECKHX pPEaKLUH; BBIABIATH OOIIHe
3aKOHOMEPHOCTH, TPHYMHHO-CIIC/ICTBEHHbIE CBSI3M W TIPOTHBOpPEYUS B
n3y4aeMbIX Ipoleccax  SBICHUAX; IPEAIaraTh KpUTEPHH IS BBISIBICHHS 3THX
3aKOHOMEPHOCTEH W TIPOTHBOPEUYMH; CaMOCTOSTEIHFHO BBIOMPATh CIIOCOO
pemieHust y4eOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMpaTh Hanboyee MOAXOAAIINN C Y4ETOM CaMOCTOSATENIBHO BBIAEIEHHBIX
KpUTEPHEB);

Ba30BbIMM UCCNEA0BATENBCKUMU AeHCTBUAMM

3) yMeHHEM HCIONb30BaTh IIOCTaBJICHHBIE BOMPOCHl B  Ka4yecTBE
WHCTPYMEHTa IIO3HAHMS, a TAaKXKE B KauecTBE OCHOBBI Ul (hOPMHPOBAHMS
THUIIOTE3HI 110 MMPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX Cy)KIIeHI/H\/'I;

4) mpuoOpeTeHHe OMBITA MO TUIAHWPOBAHUIO, OPTAHU3AINH U MPOBEICHHUIO
YUEHMYECKUX OSKCIEPHUMEHTOB: yMEHHE HaOIoaTh 3a XOJOM IIpolecca,
CaMOCTOSATENIFHO MPOTHO3UPOBATEH €T0 PE3yNbTaT, (OPMYIHPOBATE 0000IICHHS
1 BBIBOJIbI 110 pE3yJibTaTaM HpOBe}léHHOFO OIIbITa, UCCIICAOBAHUs, COCTABJIIATH
OTUYET O MPOJIEIAHHON padoTe;

PaboToi ¢ nHpopmauuen
5) yMeHHeM BBIOMpPATh, aHATM3UPOBATH U HHTEPIPETUPOBATH HH(POPMALIHIO



Pa3JIMYHBIX BUAOB ¥ JOPM MIPEICTABICHUS, [I0JIY9aeMYIO U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJIIpHAsl JINTEpaTypa XHMHYECKOTO COAEP)KaHUs, CIpPaBOYHBIC
nocodwusi, pecypcel MHTepHETa); KPUTHUECKH OLIEHMBATH HNPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM MPUMEHATH Pa3IMYHBIC METOJbI U 3amMpOChl TMPH TOUCKE H
otOope WH(MOPMAIM W COOTBETCTBYIOIIUX MaHHBIX, HEOOXOJWMBIX IS
BBINIOJIHEHHMSI Y4YEeOHBIX M IIO3HABAaTEIbHBIX 3aJad OIPENeNEHHOrO THIIA;
npuoOpeTeHme OTIBITa B obmactu HCTIONB30BaHUS
NH(OPMALMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJOTHH, OBIAJCHHE KYJIbTYpOH
AKTHBHOTO HCIIOJNB30BAHMS PA3JIMYHBIX ITOMCKOBBIX CHCTEM; CAMOCTOSTEIBHO
BEIOMpaTh  ONTHUMANBHYIO  (QOpMy  TpeACTaBICHHMS  WHPOpPMAIUH U
WUTIOCTPUPOBATh pellaeMble 3aJadd HECIOXKHBIMH CXEMaMH, JUarpaMMaMi,
Ipyrumu popmamMu rpaduKu M UX KOMOWHAIHSAMU;

7) yMeHHEM WCHOJIb30BaTh W aHAJIM3UPOBATh B IIpolecce Y4eOHOH H
HCCIICIOBATENBCKOM  NESATENBbHOCTH  HMHQOpPMAalHMI0 O  BIMSAHHUHM  TPO-
MBIIUICHHOCTH, CEJILCKOT0 X035HCTBA M TPAHCHIOPTA Ha COCTOSIHUE OKPYKaIOIeH
NPUPOIHOI cpenbl;

yHVIBepCBfIbeIMVI KOMMYHUKATUBHbIMU lEl,els/lICTBMFlMl/I

8) ymeHueM 3amaBaTh BOMNPOCHI (B XOJe AHAajora W/WIM TUCKYCCHH) MO
cymecTBy oOCykaaeMod TeMbl, (OPMYJIMPOBaTh CBOHM  INPEIJIOKEHHS
OTHOCHUTCJIBbHO BBIIIOJIHCHUA Hpe[[HO)I(eHHOﬁ 3aJa4u,

9) mpuoOpeTeHHe  OMbITA  MpPE3EHTAI[Md  PE3YJIHTATOB  BBIMOJHEHHUS
XUMHUYECKOTO KCIIepUMEHTa (J1ab0paToOpHOTO OIIBITA, JIAOOPATOPHOI paboOThI IO
HCCIICIOBAHHIO CBOMCTB BEIIECTB, YUEOHOTO NMPOEKTA);

10) 3aMHTEpPECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAMH MMO3HABATEIHHOM
U HCCIICAOBATEIBCKON ACSITEIPHOCTH MPH PEUICHHH BO3HUKAIOIIUX MPOOJIEM Ha
OCHOBE y4€Ta 00IIMX HHTEPECOB U COTIIaCOBAHMUS MO3UIHH (00Cy)aeHUs, 0OMEH
MHCHHUAMHU, «MO3I'OBBIC MITYPMbI», KOOpAWHAIUA COBMCCTHBIX HeﬁCTBHﬁ,
OTIpeIeICHHEe KPUTEPHUEB 10 OIICHKE KayeCTBa BBIMOJHCHHOM padOThI U JIp .);

YHUBepCcasbHbIMU PEryiATUBHBIMU AeNCTBUAMM

11) ymMeHHEM  CaMOCTOSTEIBHO  ONPEAENATh  IEIH  JESTENbHOCTH,
IUTAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh W TPU HEOOXOIUMOCTH
KOPPEKTHPOBAaTh CBOIO JAEATENBbHOCTh, BBIOMpaTh Hamboiee 3(PQeKTHBHBIC
crocoOBl perreHus] y4eOHBIX W TIO3HABATENBHBIX 3a/1a4, CaMOCTOSTEIBHO
COCTaBIIATh WM KOPPEKTUPOBATb MPEIOKEHHBI alropuTM JAEHCTBHH IpH
BBINIOJTHEHUH 33/IaHMH C y4ETOM MOJyYeHHS HOBBIX 3HaHUI 00 HM3ydaeMbIxX
00beKTax — BEIIECTBAaX M PEaKIMsAX; OLEHUBATh COOTBETCTBUE IOIYYCHHOTO
pe3ynbTaTa 3asBICHHOMN 1eNy;

12) yMmeHHeM UCIONB30BaTh U aHAJIHM3UPOBATH KOHTEKCTHI, MIPEAJiaracMble B
YCJIOBUH 3aJIaHUH .

NpeameTHble pe3ynbTaThbl
B cocraBe mnpeaMeTHBIX pPE3YyNbTAaTOB II0 OCBOCHHIO 00A3aTEIHFHOTO



COJICpXKAHUs, YCTAHOBJICHHOTO JaHHOH NPUMEPHON pabodell MmporpaMMmoit,
BBIJICIISIFOT: OCBOCHHBIC O0YYAIONIMMUCS HAYYHBIC 3HAHHS, YMEHUS M CIIOCOOBI
neiictBui, cnermduyeckue IS MPeIMETHOH obOmacth  «XUMHS», BUIBI
JIeATENbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro HMHTepIpeTauH,
peoOpa30BaHUI0 ¥ MPUMEHECHHUIO B PA3THYHBIX YUCOHBIX  HOBBIX CUTYAIIHSX .

IIpenmeTHBIE pe3yIbTATHI MPEICTABICHEI 110 TOaM OOYYEeHHS M OTPa)KaroT
c(hOpPMHUPOBAHHOCTH Y OOYUAIOIIUXCS CIEAYIOMINX YMEHHN:

8 KNACC

1) packpwisame cmblci OCHOBHBIX XUMHUYCCKUX MOHSTHIA: aTOM, MOJIEKYJIa,
XUMHYECKUH 3JIEMEHT, NPOCTOE BEILIECTBO, CJIOKHOE BEILIECTBO, CMECH
(omHOpOIHAS W HEOIHOPOIHAS), BaJCHTHOCTh, OTHOCHUTENBHAS AaTOMHAs H
MOJIEKYJISIpHAs Macca, KOJIMUYECTBO BEIIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas
JTOJISL XUMUYECKOTO AJIEMEHTa B COSAMHEHIH, MOJIIPHEIA 00bEM, OKCHI, KHCIIOTA,
OCHOBAHUE, COJIb, 3JIEKTPOOTPULATENILHOCTD, CTENIEHb OKUCIICHUS, XUMHYECKas
peakmms, KIacCH(PUKAIMsS peaKkIii: peakuud COCOUHCHHS, PEaKIHd
pa3I0KeHUs, PEaKIUy 3aMEICHHS, PeaKIINi 00MeHa, 9K30- U SJHIOTEPMUICCKUE
peaxmu; TeTIoBoi A (GeKT peakuuu; IIpo aToMa, ISKTPOHHBIA CIIOW aToMa,
aTOMHas OpOUTalb, pailyC aTOMa, XUMHUIECKas CBS3b, TOJISIPHAs U HEMOJISIpHAS
KOBaJIEHTHAsI CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MacCOBasi 10JIs
BeliecTBa (MPOICHTHAsI KOHIICHTPALNs) B PACTBOPE;

2) ummocmpuposams B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATHH (CM . I .
1) ¥ IPUMEHATH 3TH NMOHATHUS IPU OMUCAHUY BEIIECTB U UX NPEBpaIlCHUil;

3) ucnonvzoeams XUMHYECKYI0 CHMBOIUKY UL COCTaBICHHS (HOPMYI
BEILIECTB U YPABHEHUI XMMHUUYECKUX pEaKInii;

4) onpedensmv BaTEHTHOCTh ATOMOB 2JIEMEHTOB B OUHAPHBIX COEMHEHUSX;
CTCIICHb OKHCJICHHA DJIEMCHTOB B 6I/IHapHI)IX COCAMHCHUAX, MPUHAIICIKHOCTH
BEIIECTB K ONpENeNEHHOMY KIacCy COeJUHEHWH 1o QopMmynaMm; BHUJ
XMMHYECKOH CBS3M (KOBAJICHTHAS M HOHHAS) B HEOPTAaHUUECKUX COCUHEHUSX;

5) packpvieamev cmuvicn Tlepuomuueckoro 3akona I . U . Menneneesa:
JEMOHCTPUPOBATH IIOHUMAaHUEC nepnoz[pmeCKoﬁ 3aBUCHUMOCTHU CBOICTB
XUMHUYCCKHUX DJICMCHTOB OT HUX IIOJIOKCHHUA B HepHO}IH‘ICCKOﬁ CHCTEMCEC, 3aKOHOB
COXpaHEeHHsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
Y4eHUs, 3aKOHa ABOTAJIPO; ONUCHIBAMb U XAPAKMepUu308ams TAOIMIHYIO GOpMy
[lepuoguueckold CUCTEMBI XUMHUYECKHX JJIEMEHTOB: pa3jiuyaTh MOHATHSA
«rinaBHas monrpymnma (A-rpymma)y u «mobouHas noarpymma (b-rpymma)y, Mmassie
1 OOJIBIIIKE TIEPUOIBI; COOMHOCUMb 0003HAYCHUS, KOTOPBIC UIMEIOTCS B TAOIHUIIC
«Ilepuonnyeckasi cucreMa xumuueckux siaemeHtoB J[ . U . MenneneeBa» ¢
YUCIIOBBIMU XapaKTEPUCTUKAMH CTPOEHHMSI aTOMOB XUMHUYECKHX 3JEMEHTOB
(coctaB W 3apsan szapa, OOIee YUCIO IIEKTPOHOB W PACHPECICHUC HX II0
JJIEKTPOHHBIM CJIOSIM);

6) rknaccupuyuposamv XUMHUYECKHE FJIEMEHTBI; HEOPraHMYECKHE BEIIECTBA;
XUMHUUYECKHE peakluu (110 YUCITY U COCTaBY YHACTBYIOIIUX B PEAKUH BEIIECTB,
0 TerIoBoMy 3 dexTy

7) xapaxmepuzoéams (onucviéams) OOIHE XUMUYECKHE CBOMCTBA BEILICCTB



Pa3IMYHBIX KIACCOB, IMOATBEPXKIAs OIHCAHHE IPUMEpPAMH MOJICKYISPHBIX
YPaBHCHUN COOTBETCTBYIOIIMX XUMHUYCCKIX PEAKIIHIA;

8) npoenoszuposams CBONCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa; BO3MOXHOCTH MPOTCKAHUS XMUMUYECKUX PEBPALICHUN B Pa3THYHBIX
YCIIOBHUSAX;

9) 6bluucasIMb  OTHOCUTEIBHYIO MOJEKYISPHYI0 M MOJIIPHYIO MAacChl
BEIIIECTB; MACCOBYIO JIOJIFO XUMHYECKOTO AJIEMEHTa M0 (hOpMyJie COCAMHCHHS,
MAacCCOBYIO JIOJIFO BEIIECTBA B PAcTBOPE; MPOBOJIUTH PAcu€Thl MO YPaBHCHHIO
XUMHUUYECKON peakLny;

10) npumensims OCHOBHBIC OIIEPAIIMH MBICIUTEIBHON NEATETbHOCTH —
aHaIlN3 W CHHTE3, CPaBHEHHE, 0000IIEHIEe, CHCTEMAaTH3AIINIO, KITaCCH(PHUKAIIHIO,
BEISIBIICHHE MPUYHMHHO-CIEICTBCHHBIX CBSI3€ — I W3Y4YCHHS CBOWCTB
BEIIECTB W XMMHYECKUX PEAKIIHIA; €CTECTBEHHO-HAYYHBIC METObI TIO3HAHUS —
HaOIOIeHHe, W3MEpPEHHe, MOJCTUPOBAHNE, SKCICPUMEHT (peambHBIl |
MBICJICHHBIH );

11) credosams TpaBUIaM ~ TOJNB30BAHUS  XUMHUYECKOH MOCYHOH U
nmabopaTOpPHEIM 000PYAOBaHHUEM, a TAKKE MPaBUIIaM OOPAICHHS C BEIIECTBAMH
B COOTBETCTBUH C WHCTPYKIHSAMH TI0 BBIITOTHEHUIO Ta00OPATOPHBIX XUMIUECKUX
OTIBITOB II0 TOJYYCHUIO W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (BOAOPOAa H
KHCJIOPO/Aa), TMPUTOTOBICHUIO PAcCTBOPOB C OIpPENEIEHHONH MAaCCOBOW OJEH
paCTBOpéHHOFO BCHICCTBA, IJIaHUPOBATh )44 MpOBOAUTH XUMHYCCKUEC
9KCICPUMEHTBI 110 PACIIO3HABAHHUIO PACTBOPOB IIEIOYEH M KHCJIOT C MOMOIIBIO
HHAUKATOPOB (JTakMyc, (eHoN(TaTenH, METHIOPAHK U P .) .

9 KNACC

1) packpwisamb cmbici OCHOBHBIX XHMHUYECKMX MOHITHI: XUMHUYECKHUN
3JIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHUOH, MIPOCTOE BELIECTBO, CIOKHOE
BEILLECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIbHOCTb, CTENEHb OKUCJIECHHUS,
XAMHUYECKas peaklus, XUMHUYCCKasi CBS3b, TEIUIOBOH A((EeKT peakIuu, MOJb,
MOJIISIPHBIA 00BEM, paCTBOP; DIICKTPOIUTHI, HEIJEKTPOIHUTHL, STCKTPOIUTHICCKAS
IUCCOIMANMS, pPEaKIMd WOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOe
paBHOBecHe, oOpaTuMble W  HEOOpaTHUMBIC  pPEaKIUH,  OKHUCIUTEIh-
HO-BOCCTaHOBUTEIbHBIE PEAKIIUU, OKUCIUTENh, BOCCTAHOBUTENb, OKHCIECHUE H
BOCCTaHOBJICHHE,  QJJIOTPOIIHS, aMm(pOTepHOCTh,  XMMHYECKast  CBs3b
(KoBaJIeHTHAs, MOHHAS, METAJUIMIECKas ), KPUCTAIIIIMYECKAs pemETKa, KOPPO3Us
METaJJIOB, CIUIABbI, CKOPOCTh XUMHUYECKOW PEAKIUH, MPEACIbHO JOIMyCTUMAs
xonnenTpanus (ITJIK) BemecTsa;

2) unmocmpuposams B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MMOHATHH (CM . IT .
1) ¥ IPUMEHATH TH MOHATHS TPY ONMMMCAHWUU BEIIECTB U UX MPEBPALCHUIA,

3) ucnoavzosamv XUMHUYECKYI0 CHMBOJMKY IS COCTaBJICHHS (OPMYIT
BEILIECTB U YPAaBHEHUI XHUMHUUYECKUX pEaKIInii;

4) onpedensmv BaJIEHTHOCTD U CTETIEHb OKUCIEHUS XMMUYECKUX 2JIEMEHTOB
B COCAMHCHHUSAX Ppa3IMYHOTO COCTaBa, TMPUHAMICKHOCTh BEIIECTB K
OTIPENICNIEHHOMY KJIACCY COCIMHEHHH 1Mo (HOpMyiaM; BHI XUMHUYECKOW CBSI3U
(kKoBaJICHTHAs, HOHHAS, METAJUIMYCCKAsl) B HEOPraHUYECKUX COCIMHCHUSX; 3apsiT
HOHA TIO0 XHMHYECKOH (QopmyIe; XapakTep Cpeibl B BOIHBIX pacTBOpax



HEOPraHUYECKUX COCIUHEHUH, THII KPHCTAJUIMUYECKOH PEIETKH KOHKPETHOTO
BEILIECTBA;

5) packpvisamo cmuvicn Tlepuomuueckoro 3akona J[ . M . Menneneesa u
JIEMOHCTPUPOBATh €r0  IOHUMAHHUE: ONUCLIGAMb U  XAPAKMEPU306amb
tabnuunyro  Qopmy Ileproanueckoll CHCTEMBI XHMHYECKHX 3JIEMEHTOB:
pas3nuarh MOHATHS «IJIaBHAS OArpyMNa (A-Tpynna)» U «1obodHast HOArpyna
(B-rpynma)», mainsle 1 OOJbIIE TIEPUOJIBI; COOMHOCUMb 0003HAYEHHS, KOTOPbIE
HMEIOTCS B IEPUOJMYECKON TabJIHIle, C YHCIOBBIMU XapaKTEPUCTHKAMH CTpOe-
HUSI aTOMOB XHMHYECKHX BJIEMEHTOB (COCTaB W 3apsx sAnpa, oOIee YHcio
AJIEKTPOHOB U PACTIPEICICHNE X TI0 AJIEKTPOHHBIM CIIOSIM); 00bACHAMb 00IINE
3aKOHOMEPHOCTH B H3MECHCHHMM CBOWCTB 3JEMCHTOB M HX COCIAWHCHHH B
Ipeenax MaJbIX IIEPHOJOB M TJIABHBIX IOATPYNI C YYETOM CTPOSHHS HX
aTOMOB;

6) rkraccuguyuposams XAMUIECKHE SJIEMEHTHI; HEOPTaHUYECKUE BEIICCTBA,;
XMMHYECKHE PEeakyu (110 YHCIy M COCTaBy y4aCTBYIOLIMX B PEaKIUH BEIIECTB,
[0 TEIIOBOMY 3(QeKTy, M0 U3MECHEHHIO CTEICHEH OKHCIICHHMS XUMHUYECKHX
3JICMECHTOB);

7) xapaxmepuzoeams (onucwigams) o0OIINE U CHICHUPUISCKUE XUMHUYECKHE
CBOHCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, ITOATBEPIKIasi ONMCAHUE MTPUMEpPaAMHU
MOJIEKYJISIDHBIX ¥ HWOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XHUMHYECKHX
peaxkuuii;

8) cocmaensme ypaBHEHHWsI SIEKTPOIUTHYCCKON THCCOIMAINKN KHUCIOT,
LIeoYeil M CoJieil; MOJHbIE W COKpall€HHbIE YPAaBHEHHS pPEaklUid HOHHOTO
oOMeHa; YPaBHEHUSL peakiui, MOATBEPKAAIOLINX CyLIECTBOBAaHUE
Te€HETUYECKOU CBSA3U MEXIY BEHICCTBAMU Pa3IMYHBIX KJIACCOB;

9) packpvisams CYNIHOCTh OKHUCIHTEIBHO-BOCCTAHOBHTEIBHBIX DPEAKIIHi
MOCPEACTBOM COCTaBJICHHUS 3JIEKTPOHHOTO OanaHca 3TUX peaKiuii;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUSI XUMUUECKHX ITPEBPAIIECHUH B Pa3IMUHBIX YCIOBHSAX;

11) gwbiuucasims OTHOCHUTENBHYIO MOJIEKYJISIPHYI0 H MOISIPHYIO MAacChl
BEILIECTB; MAaCCOBYIO JIOJI0 XHUMHYECKOTO AJIEMEHTa 10 (OopMyJie COSTUHEHHS;
MacCOBYIO JIOJIO BELIECTBA B PacTBOPE; MPOBOAUTH PacyéThl MO ypaBHEHHIO
XUMUYECKON peakiuy;

12) credosams npaBWiIaM  TIOJIL30BaHUS XHMHYECKOM IOCYAOM |
11a00paTOpHBIM 000PY/IOBAHUEM, a TAKXKE MPaBHIIaM OOpAIleHHs C BElleCTBAMHU
B COOTBETCTBHH C MHCTPYKIMSIMH T10 BBIMOJHEHHUIO Ta00PATOPHBIX XUMUYECKHX
OTBITOB TI0 TIONYYEHUIO M COOMpaHUIO ra3000pa3HBIX BEHIECTB (aMMHaKa H
YTIEKHUCIIOTO Ta3a);

13) nposooums peakuum, TOATBEPKIAIONINE KAYCCTBEHHBIH COCTaB
Pa3JIMYHBIX BEIIECTB: PACIIO3HABATD ONBITHBIM IYTEM XJIOPH/I- OpPOMHU/I-, HOAN-,
kapbonar-, hocdar-, cunmkar-, cyapdar-, THAPOKCHA-NOHBI, KATHOHBI aMMOHHS
W HWOHBl H3Yy4YEHHBIX METAJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PacTBOpax
HEOPraHUYECKHX BEIIECTB;

14) npumenssims OCHOBHBIC OINEPALMH MBICIUTEIBHOW NEATEIBHOCTH —
aHaIW3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTHU3aIWIO, BBISIBICHHE
MPUYUHHO-CIIEAACTBEHHBIX CBA3€H — JUIA H3y4CHHS CBOWMCTB BEIIECTB U



XUMHUYCCKHX  PEaKIUd; eCTCCTBCHHO-HAYYHbIC METOIbI  IMO3HAHHS —
HAOIOICHUE, U3MEPEHUE, MOJCIUPOBAHUE, SKCICPUMCHT (pealbHbId W
MBICJICHHBIH) .

CogepkaHu
e 8 KNACC

MNepBOHaYanbHble XMMUYECKME NOHATUA

IIpeamer xumuu. Ponb XUMUM B KM3HHM 4YelloBeKa . Tena W BellecTBa .
duzuueckue CBOICTBa BellecTB . ArperatHoe coctosiHue Beriects . [lonstue o
METO/IaX MO3HAHUS B XMMHU . XUMHUS B CUCTeME Hayk . YucThle BellecTBa U
cMmecu . CiocoObl pa3iesicHust CMECeH .

ATOMBI U MOJIEKYNBI . XUMHUYECKUE dJieMeHThl . CHMBOJBI XHUMHUYECKUX
31eMeHTOB . [IpocThie U CoXHbIE BellecTBa . ATOMHO-MOJIEKYJIIPHOE YUEHUE .

Xumuueckas Qopmyna. BaleHTHOCTh aTOMOB XHMHYECKHX 3JICMCHTOB.
3aKoH TOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsT aTOMHas Macca
OtHocuTeIbHasE MOJIEKYIIsIpHas Macca . MaccoBas J0JIsl XMMUYECKOT0 DJIEMEHTa
B COEIMHEHUH .

du3nueckue U XUMUUECKUE SABJICHHUA. XUMHUUECKasl peakuus ue€ mpu3HaKu.
3aKoH COXpaHEHHs Macchl BelllecTB. XuMHieckue ypaBHenus . Kiaccuguxanms
XAMHWYIECKHUX PeakIuii (COeINHCHHUS, pa3I0KeHHUs, 3aMEeIICHNs, 0OOMEHa) .

XUMHYECKUH HKCHOEPUMEHT: 3HAKOMCTBO C XHMHMUYECKOH MOCYIOH, ¢
mpaBUiIaMu paboTHI B Ta0OpaTOpUu U MpHEMaMHU 0OpameHus ¢ JJabopaTOPHBIM
000pyIOBaHHEM; HW3Y4YEHHE W OIMUCAHWE (PHU3MUSCKUX CBOWCTB 00Opa3IoB
HEOPTaHMYECKUX BEIIECTB; HaOM0JeHre (HhU3nIecKuX (TUTaBICHUE BOCKA, TasHIE
JBa, pACTHpPaHHE caxapa B CTYNKe, KUMCHHE W KOHACHCAIWS BOJBI) U
XAMHUYECKHX (TOPCHHE CBEYH, TMpO- KalIWBaHUE METHOH IIPOBOJIOKH,
B3aHMOJICHICTBHE MeJNa C KHCIOTOW) SIBICHUH, HAONIOJCHWE W OIHCaHHE
MPU3HAKOB TPOTEKAHWS XHMHUYECKHX peakiuil (pas3liokeHme caxapa,
B3aHMOJICHICTBHE CEPHOM KHCIOTHI C XJIOPUIOM Oapwsi, pa3ioKeHHe THAPOKCHAA
vemu(Il) mpm HarpeBaHWHW, B3aMMOJEHCTBHE 3JKele3a C pPACTBOPOM COIH
memu(I1));
H3y4YEeHHE CIIOCOOO0B pa3/ieJieHus cMecel (C TOMOIIBI0 MarHuTa, GUILTPOBaHHE,
BBIMIAPUBAHUE, JUCTHWUIALUSA, XpoMartorpadus), MNPOBEACHHE OYHUCTKH
TIOBapEHHOH COJM; HAONIOJCHHE W ONMHUCaHUE Pe3yIbTaTOB MPOBEIEHUS OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHWS MAacChl; CO3JIaHWE MOJeNeld MOJEeKYI
(TapocTep>KHEBBIX) .

Ba)kHelLWwmne NpeacTaBUTENIM HEOPraHUYECKMX BELLeCTB

Bozayx — cmech ra3os. CoctaB Bo3ayxa. Kucimopon — 371eMeHT U IpocToe
BemecTBO . Haxoxenwme kucmoponaa B Mpupoae, GU3NIeCKHe M XUMHUIECKHE
cBoiicTBa (peakmuu ropenns) . Oxeuasl . [Ipumenenne kuciaopona . CrocoOsr
MONyYEeHHsI KHUCIOpoga B JabopaTopuy WM MPOMBINUIEHHOCTH . Kpyrosopor
KHcJIopoaa B mpupoe . O30H — aJuIoTponHas MOAU(UKAIINSA KUCIOPOa .

TemnoBoit 3PPexT XUMHUIECKON peakiny, TEPMOXUMHUUYECCKUE YpaBHEHUS,
9K30- U JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: Yroib U MeTaH. 3arpsi3HCHHE
BO3/lyXa, yCHJICHNE NTapHUKOBOTO 3¢ deKTa, pa3pylieHHe 030HOBOTO CIIOS



Bogopon — aneMeHT M mpocToe BemecTBo . HaxoxnaeHue BoAopoaa B
npupojse, (GU3MYECKHEe M XUMHYECKHE CBOWCTBA, INPHMEHEHHE, CIOCOOBI
nonydyenus . Kucnots: u conu .

Konunuectso Bemectsa. Moab. MonsipHas Macca. 3akoH ABoraapo.
MonsipHblii 00BEM Ta30B. Pac4éThl 10 XMMUYECKHM YPaBHEHUSIM.

O®usuyeckue cBoicTBa BOAbl . Bojxa kak pacTtBopureis . PacTBopsl
HacplmeHHbIe 1 HEHACHIIIIEHHBIE PAaCTBOPEI . Pacmeopumocmsb eujecma 6 gooe.
MaccoBast o1 BelecTBa B pacTBOpe . XHUMHUECKHE CBOMCTBa BOIBI
OcHoBanust . Pone pacTBOpoB B mpHpone W B JXKW3HH 4enoBeka . Kpyroopor
BOJIBI B IPUPOAE . 3arpsi3HEHNE TPUPOIHBIX BoJ . OXpaHa M OYMCTKA MPUPOTHBIX
BOJ .

Knaccudukarms nHeopranmdeckux coenuHennii . Oxcunsl . Kimaccudukamnms
OKCHIIOB: cojieoOpa3yromriie (OCHOBHBIC, KHCIOTHBIE, aMm(oTepHBIE) U

1

HecoseoOpasyromre . HomeHnkmaTypa okcuaoB (MeXayHapoIHas u
TPHUBHAIIbHAS) . @uspueckne ¥ XUMHYECKHE
cBoHCTBa OKCHIOB . [TomydeHne OKCHIOB .

OcuoBanns. Kiraccugpukanus 0CHOBaHUH: HIEI0UYU U
HEpacTBOPHMBIE ocHoBaHus. HomeHkmaTypa OCHOBaHHH
(MexxImyHapomHast W TpUBHUAIbHAS) . @uspueckne ¥ XUMHYECKHE
cBoMCTBa ocHOBaHMi . [ToyueHne ocHOBaHU .

Kucnoret . Kiaccudukarms kucnor .  HomeHkmaTypa — KUCIIOT
(MexnyHapoaHas U TpUBHAJIbHAs) . Ousnueckue U  XUMUYECKHE

cBoiicTBa KucaoT . Psan aktuBHoctu MetaioB H . H . bekerosa . [lonyuenue
KHCIIOT .

Comu. HomeHnkmatypa coneit (MexIyHapoaHas ¥ TPUBHAIbHASA) .
dusnueckre U XMMUYecKHue cBoiicTBa cotied. [lonmyuenue coneit .

I'eneTnueckas cBs3b MEXKIY KjIacCaMH HCOPTraHUYCCKUX COC}II/IHCHI/Iﬁ

XUMHUYECKUNA IKCTIEPUMEHT: Ka4ECTBEHHOE OIIPENEIICHUE
co/iep KaHUs KHCIIOpO/Aa B BO3/AyXe; MOJyYeHHUEe, COOMpaHue, paclo3HaBaHue U
M3y4YeHHE CBOWCTB KHUCJIOpOJa; HaOMIOJeHHe B3aWMOJCHCTBUS BEIIECTB C
KHCJIOPOAOM M YCIIOBHMS BO3HHKHOBEHHS M IIPEKpAIleHHUs] TOpeHHs (moxapa);
O03HAaKOMJICHHE C 00pasllaMHd OKCHJIOB M OMHCAHHWE WX CBOMCTB; IMOJIy4E€HHUE,
coOupaHue, pacmo3HaBaHHE W W3YYCHHE CBOICTB Bojxopona (TOpeHHe);
B3auMojeiictBre Bojopoxa ¢ okcumoMm Mean(Il) (BO3MOKHO WCIIONIB30BaHHE
BHJICOMATEPHAJOB); HaOJIOJECHHE OOpa3lOB BEMICCTB KOJIMYECTBOM | MOJb;
HCCIICIOBAaHNE  OCOOCHHOCTEH  pacTBOPCHHS  BEHIECTB C  Pa3IMIHON
PacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C ONPEIEIIEHHON MAaCCOBOM 10IeH
PacTBOPEHHOTO BEUIECTBA; B3aMMOJCHCTBHE BOJBI C METaUIaMH (HATPUEM U
KaJblleM) (BO3MOXKHO WCIIOJIG30BAaHWE BHCOMATEPHAJTIOB); OIPEACICHUE
pacTBOPOB KHCIOT W IIEJOYEH C IOMOIIBI0 HHAMKATOPOB; HCCIIEOBaHHE
00pa3loB HEOPraHWYECKUX BEIISCTB PpA3IMYHBIX KJIACCOB;, HAOJIOJCHHE
M3MEHEHHUs OKpPacKu MHAMKATOPOB B PACTBOPAX KUCIOT W IIEJOYel; U3ydyeHue
B3auMmoneiicTBus okcuaa menu(Il) ¢ pacTBOpoM CepHOW KHCIOTHI, KHUCIOT C
MeTaJUIaMU, peaKkIiii HeUTpaIu3aluy; OITyYeHUEe HePACTBOPUMBIX OCHOBaHUH,
BEITECHCHHE OJHOTO MeETalla JAPYIMM W3 pacTBOpa CONH; peEIICHHe
9KCIEPUMEHTANBHBIX 3a1ad M0 TeMe «BakHeimmne KiIacchl HEOPraHHYECKUX
COeIMHEHUI .



Meproaunyeckunii 3aKoH u NMeproanyeckas cucTema XMMUYECKNX
anemenToB 1. N. MeHageneesa. CTpoeHne aTOMOB.
Xumunyeckas cBA3b. OKUCNTENbHO-BOCCTAHOBUTE/IbHbIE PeaKLmm

[lepBble MONBITKH KiACCU(PHUKALMK XUMHYECKUX 3JIeMeHTOB. [loHsTHe o
IpYyINIax CXOJHBIX JJIEMEHTOB (ILEJNOYHBIE W IEIOYHO3EMEIbHBIE METaJlJIbl,
rajoreHpl, MHEPTHHIE Tra3bl). DJEMEHTBI, KOTOpbIe 00pa3yloT amdoTepHbie
OKCH/JIbI U TUAPOKCHIBI

Ilepuonuueckuit 3akoH. Ilepuoguueckas cucTeMa XMMUYECKUX 3JEMEHTOB

. . Menneneesa . KoporkonepuogHast u
JunHHOTIeproaHas hopmbl [leproaryueckoii CHCTEMBI XUMHUUECKHX DJIEMEHTOB /]
. 1 . Menpneneesa . Ilepuoast u rpynnsl . OU3NYECKUN CMBICH IOPSIKOBOIO
HOMeEpAa, HOMEPOB MEPHOA U TPYIIIIBI JIEMEHTA .

Crpoerne atomoB . CocTtaB aTOMHBIX sffep . M30TOmBI . DIEKTPOHBI
CTtpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB MEPBEIX 20 XUMHIECKUX JICMEHTOB
[lepnoauueckoit cuctemsl [l . U . MenneneeBa . XapakTepruCTUKa XUMHUYECKOTO
3JIeMEeHTa 1o ero noJyoxkeHuto B [lepuoauueckoit cucreme [l . . Menneneesa .

3aKOHOMEPHOCTH H3MEHEHMs paJiyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX M HEMETAJUIMYECKHX CBOICTB MO TpyHNnaM M HEpHoIam
3nauenue [leproanyeckoro 3akoHa M Ileproauueckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHs HayKu U npakTuky . [l . U . MenneneeB — y4y€Hbli u
IpaXkJaHMH .

Xumudeckass cBs3b . KoBaneHTHas (TONSpHAsh W HETOJNSApHAs) CBSI3b
ONEeKTPOOTPULATENBHOCTh XUMHYECKUX 3JIeMEHTOB . MoHHas cBsa3p CrencHb
okucneHus . OKHCIHTENBbHO-BOCCTAHOBUTENBHBIE peakuuu . IIponeccer
OKHUCIIEHHS U BOCCTaHOBIJIEHUs! . OKUCIUTENHN U BOCCTAHOBUTEIH .

XUMHYECKHI AKCIIEPUMEHT: HW3y4deHHe O0pas3loB BEIIECTB METAaUIOB U
HEMETAJJIOB; B3aUMOJEHWCTBUE THAPOKCHJIA LUHKA C PACTBOPAMHU KHCIOT U
HieN04e; MPOBEICHHUE OIIBITOB, MJLTIOCTPUPYIOLIUX HMPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEakuil (rOpeHue, peakiun pasioKeHHs,
COCTMHEHUS) .

9 Kknacc
BelLecTBo 1 XMMUYecKan peakLua

Ilepnoguueckuii 3akoH. Ilepuoguueckas cucremMa XUMUYECKUX 3J1EMEHTOB J]
.1 . Menneneesa . CTpoeHHE aTOMOB .

CrpoeHne BemiecTBa: BHIBl XUMHYecKoW cBs3u. Krnaccudukamms u
HOMEHKJIaTypa HEOPTaHUUECKHUX BEIIECTB (MEXyHapOAHAs U TPUBHAIIbHAS).

OKHCINTENTbHO-BOCCTAHOBUTENILHBIE  PEaKIWH, 3JEKTPOHHBIH  OayiaHc
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHON peakuuu . CocTaBieHHe ypaBHEHUI
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PpEaKUUil ¢ HCHOIb30BaHHEM MeEToJa
AJIEKTPOHHOTO OaslaHca

OK30- U PHIOTEPMUYECKHE PEAKIUH, TEPMOXHUMHUIECKHE YPABHEHHUSI.

[TonaTHe O CKOPOCTH XUMHUYECKOW peakuuu. Daxmopwl, erusgowjue Ha
CKOPOCHb XUMUYECKOU pearkyul U NOA0JICeHUe Xumuyeckoeo pasnosecus Teopus
NIEKTPOIUTHUECKOM ANCCONMAIMN . OIEKTPOIUTHI W HEIEKTPOJIUTHI
KarnoHsl, aHnOHBI . MeXaHHW3M AMCCOLMALMN BELECTB C PA3IUYHBIMU BHIAMH
XUMHUUecKoii cBsi3u . Ctenens nucconnanny . CUIIbHbBIC U cl1a0ble JJICKTPOIIHUTHI .



Peakiuu noHHOTO 0OMEHA . YCJIOBUS MPOTEKAHUS PEaKIUii MOHHOIO OOMeEHa,
MIOJTHBIE M COKpAIIEHHBIC HOHHBIC YPAaBHEHHS PEAKIINH .

HemeTannibl u Ux coefuHeHUnA

OOmrast xapakTepucTHKa TajloreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTeNeHN OKucIeHus . CTpoeHHe U (PU3HMUECKHE CBOWCTBA IIPOCTHIX
BELIECTB — TaJlOTEHOB . XHUMHUYECKHE CBOWCTBA Ha IIpUMeEpe XJopa
(B3aMMOZEHCTBHE C METAJUIAMH, HEMETAIAMH, IIeJI049aMK) . XJIOPOBOAOPOL .
CornsiHast KUCIIOTa, XUMUYECKHE CBONCTBA, MTOTydeHNE, IpUMeHeHue . [leficTBue
XJIOpa ¥ XJIOPOBOZOPO/a Ha OPraHU3M YEJIOBeKa . BakHeWme XJIOpHIAB U UX
HaXO0XJICHUE B IPUPOJE .

OoOmas xapakrepuctrka aieMenToB VIA-rpynmnsl . OcoOeHHOCTH CTPOSHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHHUS .

CrpoeHnue 1 pu3nvecKkue CBOMCTBa MPOCTHIX BELIECTB — KUCIIOPOAA U CEPHI .
AJIOTPOITHBIC MOJU(DHUKAIINN KUCIOPOAa U CePhl . XUMUYECKUE CBOWCTBA CEPHI .
CepoBogmopon, cTpoeHue, GU3NYeCcKre 1 XUMUUYEeCKUe CBOUCTBA . OKCHIBI Cepbl
KaK MpCACTAaBUTECIN KHUCJIOTHBIX OKCHUIOB . CepHaa KHUCJI0Ta, (1)I/I3I/I‘~IGCKI/IC u
XMMHUYECKHE CBOHCTBA (00IHe KaK MPEACTaBUTEIIs KIacca KHCIOT U crienuguye-
ckue) . XUMHUYeCKHe peakiuy, JeKallue B OCHOBE MPOMBIIIJICHHOTO crocoba
noJiyueHus: cepHod kuciaotel . [Ipumenenne . Coln CEpHON KHUCIOTHI,
Ka4yeCTBECHHAsI PeaKius Ha Cyibdar-uoH . HaxoxmeHue cepsl U €€ COeTUHECHUH B
npupojie . XUMHYECKOE 3arpsisHEHHE OKPYKAIOUIEeH cpeibl COSTMHEHUSIMH CEPhI
(KHCIIOTHBIE JIOXK/IW, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CHOCOOBI €ro
NPEAOTBPALICHUA .

OO1mas xapakTeprcTika 31eMeHToB VA-rpynnbl . OCOOEHHOCTH CTPOSHHUS
aTOMOB, XapaKTEPHbIE CTETIEHH OKUCIICHHUS .

A30T, pacnpocTpaHeHue B pupoe, GU3NUECKHe U XUMUUECKHE CBOWCTBA .
KpyroBopor asora B mpupoge . AMMHAK, ero (U3NYecKHue M XUMHYECKHe
CBOHMCTBa, TonydeHHe W mpuMmeHeHue . Colu aMMOHUS, WX (PUBHUYECKHE U
XUMHUYCCKUEC CBOﬁCTBa, NPpUMEHCHUEC . KauectBennas pe€akuusg Ha HWOHBI
aMMOHHMsI . A30THas KHCIOTa, e€ MOoJy4deHHe, (HU3MYEeCKUe U XHMHUYECKHE
cBoiicTBa (00OIIMEe KaK MPEICTaBUTENA Kjlacca KHUCIOT M CHenu(pudeckue) .
Wcnonp3oBanue HUTPATOB H cole aMMOHHMS B KayecCTBeE MHHEPAJIBbHBIX
ynobpenuii . XuMHYECKOe 3arpsi3HEHHE OKPYXKAIoLIeH Cpellbl COeANHEHUSIMU
a30Ta (KUCIOTHBIC J0XKH, 3arPsi3HEHNE BO3/1yXa, TI0UBbI U BOJIOEMOB) .

Dochop, amtoTponHsie MoandUKauH Gpochopa, GU3NIECKHE U XUMUIECKHE
ceorictBa . Oxcua ¢dochopa(VY) m dochopnas kuciora, Qusmdeckwe u
XUMHUYECKHE CBOWCTBa, moiydeHue . Vcmomb3oBaHue (ocdaToB B KadecTBe
MUHEPATBHBIX YI0OPEHUIA .

OO6mrast XxapakTepuCTHKa 31eMeHTOB “A-Tpymnnsl . OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTCPHBIC CTCTICHN OKUCJICHUA .

VYriaepoa, amwioTpornHsie MoaudUKanMu, paclpoCTpaHeHHE B HPUPOJIE,
(dusnyueckne U XUMUYECKHe CBOMCTBa . Ancopbuus . KpyroBopot yriepona B
npupone . Oxcnael yriaepoia, mx (usndeckne W XUMHYECKHE CBOICTBa,
JICHCTBHE HA KMBBIE OPraHU3MBI, ITOJyYEHUE U NMPUMEHEHUE . DKOJOTHYECKHE
npoOsieMbl, CBS3aHHBIE C OKCHIOM yriepoja(); Trumore3a TII00anbHOTO



MOTEIJICHUsI KJIMMATa; MTapHUKOBBIH 3G QeKT . YrojbpHas KUCIO0Ta U €€ COJH, UX
¢usnyeckne ¥ XMMUYECKHE CBOWCTBA, IIOJIydYeHHE U IPHUMEHEHHE
KauecTBenHas peakuusi Ha kKapOoHar-MOHBI . Vcronb3oBaHue KapOOHATOB B
ObITY, MEIMLIMHE, TPOMBIIUICHHOCTH U CEICKOM XO3SIHCTBE .

[lepBoHauanbHBIE HOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUIX
yrnepona (MeTaH, 3TaH, STWIEH, AalETWICH, 3TaHOJ, IJIHUIEPHH, YKCyCHas
kuciorta) . Mx cocmasé u xumuueckoe cmpoenue. IlonsTne 0 OHONOrHYECKH
Ba)KHBIX BEIIECTBAX: )KUPaX, OeIKax, yrieBoAax — M UX POJIH B )KU3HH YEJIOBEKA
. Mamepuanshoe eOuncmeo op2aHuieckux u Heop2aHuieckux cOeOUHeHu.

Kpemuuii, ero Qusmueckue © XHUMHYECKHE CBOICTBA, IOJy4YCHHE W
npumeHerne . CoennHeHUs KpeMHUS B mpupone . O0mue mpeacTaBieHus o0
okcune kpeMHISI(TY) 1 kpemHHEBOH KucioTe . CHITMKATHL, MX UCIIOIB30BAHUE B
ObITy, MEIUNMHE, MPOMBIIUICHHOCTH . Baoicneuwiue cmpoumenbhvie
Mamepuansl: Kepamuxa, cmekio, ye- Mmewm, bemoH, sceie306emon. IIpobnemvl
0e30nACH020 UCNOABL306A- HUSL CIMPOUMENbHBIX MAMEPUalo8 8 No8CeOHegHOU
JHCUSHUL.

XUMHUYECKUH SKCIEPUMEHT: N3ydeHNE 00pa3ioB HEOPTaHUIECKUX BELIECTB,
CBOICTB COJISIHOM KHUCJIOTBI; IIPOBEIEHUE KAuECTBEHHBIX pPEAKLUUH Ha
XJIOPpUA-UOHBI U Ha6J'IIO[[eHI/Ie MPU3HAKOB UX MPOTCKAaHUA; OIBIThI, OTPAXKAIOIINUEC
¢du3nYecKkue U XMMUUECKHE CBOWCTBA TaJIOTCHOB M UX COCAMHEHUI (BO3MOXKHO
UCIIONIb30BaHUE BHJCOMATEPUAIOB); O3HAKOMIJIEHHE C 00paslaMu XJIOPHIOB
(rayOTeHUIOB); O3HAKOMJICHHE C oOpasnamu cepbl U ©€ COCAMHCHHSIMU
(BO3MOXHO  HCIIOJIb30BaHMWE BHAEOMATEpPHAIOB); HaOIOJEHHE Mpolecca
0o0yriMBaHUS caxapa MO JeHCTBHEM KOHILIEHTPHUPOBAHHOM CEPHOM KHCIIOTHI;
H3y4eHHE XUMHUYECKUX CBOHCTB Pa30aBIEHHON CEpPHOM KHCIIOTHI, IPOBEICHHE
KaueCTBEHHON peakiMu Ha Cyib(aT-uoH u HaOJOJeHHWe TNpuU3HaKa e€
MPOTEKaHMs1; O3HAKOMJICHUE ¢ (pru3nUecKMHU CBOMCTBaMH a30Ta, ochopa u ux
COETMHEHHUI (BO3MOYKHO HCIIOJNB30BaHHE BHICOMATEPHAIOB), 0Opa3aMu a3oT-
HbIX U (ochOpHBIX YHOOpEHHIi; IojydyeHHe, coOMpaHHe, Paclio3HaBaHUE U
N3ydeHHE CBOMCTB aMMHAaKa; IPOBEAECHHE KAadeCTBEHHBIX pPEaKIWi Ha HOH
aMMOHMST W Qocar-MOH M U3YyYCHHE MPHU3HAKOB WX IPOTEKAHUS,
B3aUMO/JIEHCTBUE KOHLIEHTPUPOBAHHON a30THON



KHCJIOTHl C MEAbI0 (BO3MOXHO MCIOJb30BAHUE BHUJCOMATEPHUAIOB); U3y4UCHUE
MoJenell  KPUCTAJUIMYECKMX  peméToKk  anMasa, rpadura, QyiiepeHa;
O3HAaKOMJIEHHE ¢  IpoIeccoM  aicopOLuMu  pPAcTBOPEHHBIX  BEILECTB
aKTHUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOra3a; MoJydeHUe, cCoOupaHue,
pacmo3HaBaHME U HU3y4YEHHME CBOWCTB YIVIEKUCIOTO Tasa; MpPOBEACHUE
Ka4eCTBEHHBIX peaKkIMi Ha KapOOHAT- U CHIIMKAT-UOHBI M U3y4YEeHUE NMPU3HAKOB
UX TPOTEKaHUs; 03HAKOMJICHHE C MPOAYKIUEH CHIMKATHOW NMPOMBIIUICHHOCTH;
peleHne KCIEepUMEHTANBHBIX 3a/ad Mo TeMe «BakHellne HeMeTasibl U UX
COCAUHEHUS.

MeTannibl U UX coeIMHEHNA

OOmiasi XapakTepUCTUKA XHMHYECKHX O3JEMEHTOB — METAUIOB Ha
OCHOBAaHHUU UX IIOJIOKCHUS B HepnonnquKoﬁ CUCTCMC XUMHYCCKUX 3JICMCHTOB
I .. MenaeneeBa u ctpoeHus aToMOB . CTpoeHHe METAIJIOB . MeTarmnueckas
CBS3b U METAJNIMYECKasi KpUCTAJUINYECKasd pemeTka . DIeKTPOXUMHUUECKUH psj
HanpspkeHUd MerauioB . dusnueckue M XMMHUUYECKUE CBOWCTBA METAJIOB .
OO1mume cnocoObl mojydeHuss MeTaJuioB . [IoHATHE 0 KOPPO3UK METaJIOB, OC-
HOBHBIE CIIOCOOBI 3alUThl MX OT Koppo3uu . CmiaBbl (CTajb, YyryH,
JIOpAJTIOMHUHUMN, OpOH3a) M UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH .

[lenounsle MeTaJIBL: MOJIOKeHHE B [leproandeckoit cucTeMe XUMHUYECKUX
aneMeHToB /[l . I . MeneneeBa; CTpo€HUE UX aTOMOB; HAX0XKIEHUE B IIPUPOJIE .
Du3nuecKue U XMMUYECKHe CBOMCTBA (Ha puMepe HaTpus U Kaiust) . OKcusl
U TUAPOKCHJbLI HATpUA W KaJausd . HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJIZIOB U HUX
COCJIUHEHUH .

IllenoyHo3eMenbHbIE METAUIBI MAarHui W KaJbIUWA: TOJIOKEHHE B
Ilepuonuueckoir cucreme xumudeckux snaemeHtoB JI . W . Mengeneesa;
CTPOCHUE UX ATOMOB; HAXOXICHUE B MPUPOJC . dusznyeckne U XUMHUYECKHE
CBOMCTBA MarHus W Kaublusl . BaxkHeWue coenWHEHUs Kalblus (OKCHU,
THIPOKCH, cosn) . JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTPaHSHHUS .

AmomuHuit: monoxkeHue B Ilepuoandeckoil cucTeME  XMMHYECKHX
anemeHToB [l . I . MeHzeneeBa; CTpOCHUE aTOMa; HAXOXACHUE B IIPUPOJE .
Om3ryecKkie U XUMHYECKHE CBONHCTBA alOMUHHUS . AM(OTEpHBIE CBOWCTBA
OKCHIa U TUAPOKCHUAA AJIIOMUHUA .

Kenezo: nonoxenue B [leproguueckoit cucreMe XUMUYECKHUX 3JIEMEHTOB /] .
N . Menneneesa; cTpoeHHE aToMa; HaxoxAeHUE B npupojie . Puznueckue u
XAMHWYECKHe CBOWCTBa kene3a . OKCuapl, THAPOKCHAsl U conu xemneza(ll) u
xene3a(lll), ux cocras, CBOMCTBA U TOTyUEHUE .

XUMHYECKUI 3KCIEPUMEHT: O3HAKOMJIEHHE ¢ o00pa3laMH MeTaajoB u
CIUTaBOB, MX (PU3MUYECKUMM CBOHCTBAMH; HM3Y4YEHHE DPE3YIBTATOB KOPPO3HUU
MeTa/uioB  (BO3MOXKHO HCIIOJIb30BAHHE BHUACOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUSL OKCHMJA KaJblIUA MW HaTpus C BOJOW  (BO3MOXKHO
UCIIONIb30BAaHUE BHJEOMATEPUAIIOB); HCCIIEJOBaHHE CBOMCTB XECTKOW BOJBI;



mpolecca TOpEHUs okene3a B KUCIOpoAe (BO3MOXKHO —MCHOJIb30BAHUE
BHJIEOMATEpUasoOB); NPU3HAKOB NPOTEKaHUs Ka4eCTBEHHBIX PEAaKLU Ha MOHBI
(MarHusl, KanbLus, amoMHHUS, nuHka, xenesa(ll) u xenesa(lll), memun(I1));
HaOJTI0ZICHNE U ONMCAaHHE TPOIECCOB OKPAIINBAHMS IUIAMEHN HOHAMH HATpPUS,
Kamusid W KanbOus  (BO3MOXKHO — HCIIOJB30BAaHWE  BHACOMATEPHAJIOB);
ucciaenoBaHue aM(OTEPHBIX CBOMCTB TMAPOKCHA ATOMHHUS M THIPOKCHIA
IIMHKA; PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHeie MeTauisl 1
UX COCTUHEHUSD) .

Xrmuna n oKpyKatowas cpega
Hossle MaTepualtel ¥ TeXHOJIOTHH . BelecTsa 1 MaTepHaisl B IOBCEIHEBHON
JKM3HH YelloBeKa . XUMH U 310pOBbe . bezonacHoe NCIoNb30BaHUE BEMIECTB U
XUMHUUYECKHX peakuuii B ObiTy . [lepBas momolup mpu XUMHYECKUX OKOTrax M
oTpaBieHUsIX . OCHOBBI 3KOJIOTHYECKOM TIpaMOTHOCTH . XHMHYECKoe
3arpsA3HEeHHe OKpYyXKarolled cpep! (IpenenbHas IOMyCTHMas KOHIEHTpAIUs
BewectB — [1JIK) . Ponb Xumun B penieHr# 3KOJIOTHUECKHX POOIIEM .
[TpupoaHble MCTOYHHMKH YTIIEBOJOPOAOB (Yroiib, MPUPOJAHBINA Ta3, HEPTH),
MIPOAYKTHI MX IEepepabOTKH, UX POJIb B OBITY U IPOMBIIIJICHHOCTH .
XUMHYECKUH SKCTIEPUMEHT: H3YUeHHE 00pa3oB MaTepraoB (CTEKIIO, CIUIABBI
METaIJIOB, OJIMMEPHbIC MaTepHaIbI)



TemaTu4eckoe IJIAHUPOBAHHE 8 kaacc

Ne Tema Yacobl
Pa3znen 1. IleppoHayajibHbIe XHMHYECKHE NOHATHS 20
Tema 1. Xumusi — Ba:kHasi 00/1aCTh €CTECTBO3ZHAHMS M MPAKTHYECKOI 4
MeATECJIbHOCTH Y€JI0BEKa
1 IMpeaMeT XUMHH. 1
2 1
I[IpakTuyeckas padora 1 «JlaGopaTopHoe 06opyaoBaHHe H
npuemMbl o0pamenns ¢ HuM. [lpaBuia Ge3onacHoii padoThl B
3 UucThie BEIECTBA H CMECH. L
4 o 6ora 2 «O i i
pakTuyeckasi padora 2 «O4HuCcTKA 3arpsi3HEHHO MOBAPEeHHOMH 1
COJTH
Tema 2. BemecTBa H XUMHYeCKUe peaKMu
16
5 du3nyeckue H XUMHUYeCKHe sIBJIEHUS. 1
6 XuMu4yeckass peakuus .Y cCJI0BUA NPOTEKAHUA XUMHUYECKUX 1
peakumi
7 ATOMBI, MOJIEKYJIBI M HOHBI. 1
IIpocThble U C/10:KHBIE BellecTBAa.
8 1
9 XUMHYECKHIi IJIEeMEHT. 1
3aKOH MOCTOSTHCTBA COCTABA BENIECTB
10 1
Xumuueckune GpopmyJibl.
11 1
MaccoBasi 10191 XUMHYECKOI0 3JIeMeHTA.
12 1
13 [BajieHTHOCTHL XUMHYECKHX JJIEMEHTOB 1
14 |CocraBiaenue ¢popMyJ M0 BAJEHTHOCTH 1
15 [3akoH coxpaHeHHUsI MacChl BelleCTB.




Xumuuyeckue ypapHeHusl. KodgdpunueHnror

16 1

17 Tune xummueckux peakuuii (CoeqMHEHHMS, Pa3JIOKCHUsI, 3aMELICHHsI, 0OMEHa) 1

18  |Tumbl xuMudeCKHX peakimii (COCTHMHEHNS, PA3I0KEHHS, 3aMELLICH s, OOMEHa) 1

19 |M.B.JIoMOHOCOB — Y4€HBIH-IHIUKIOMEAUCT

1

0 KonTposabHas pabora no reme «IllepBoHayanbHble XMMHYECKUE 1
MOHATUN»

35
[Pa3znes 2. BaskHeiiniue npeacTaBuTe/ I HEOPraHU4YeCKUX BelleCTB
Tema 3. Bo3ayx. Kucsopon. ITousitue 06 oxkcnaax 7
Bo3myx — cMech razos. CocTtaB Bo3ayxa

21 1
Kucnopon — anemeHT u npoctoe BemecTBo. O30H — ayuIoTpoIHas

09 Moandukanus kucnopoaa. Haxoxxaenue B mpupoze, nonydeHue Kucaoposa. 1
Du3nueckue 1 XMMUYECKHE CBOMCTBA KMCJIOpoa (peaKIuy OKUCIICHHSI,

23 |ropenue). [TonsaTue 1
00 oxcunmax. Jlabopamopnwiii onvim: O3HaKOMIIEHHE C 00pa3liaMi OKCH/IOB
[Ipumenenne kuciaopoaa. KpyroBopoTkuciopoaa B Ipupoe

24 1

o5 IIpaxmuueckas paboma Ne 3 1
[onydeHne u coOupaHue KUCIOPO/ia, U3YYCHUE €ro CBOWCTB .

26  |TerwoBoif 3 peKT XMMUIECKOH PEAKIINH, IOHATHE O TEPMOXUMHYECKOM 1
[YPaBHEHHUH, 9K30- U SHIOTEPMHUYECCKHX PEAKIUIX
Pemenne 3a1a4 10 ypaBHeHUSIM XMMHUYECKUX pPeaKkuuid

27 1
Tema 4. Bogopona. [lonsiTue 0 KHCJIOTaXH COJIAX 3

o8 Bonopoa — aneMeHT U mpocToe BeriecTBo. Haxoxxnenue B mpupoze, 1

li)I/ISI/I'-IeCKI/Ie W XUMHYECKUE CBOWCTBA (Ha npuMepe BSaHMOHeﬁCTBI/Iﬂ C

HEMCTaJJIaMHU U OKCHJIaMHA MeTaJ’IJ’IOB), IIPUMCHCHUC, CITOCOOBI TIOJIyYCHUSL




29  [Ipakmuueckas paboma:.

Ne 4 . TlomyueHue u coOUpaHue BOJOPOa, U3yIEHUE €T0 CBOUCTB 1
[loHsTHE O KMCIOTaX U COIIX

30 1
Tema 5. KoinyecTBeHHbIC OTHOLICHUS B XUMHH 4
KonnuectBo Bemectsa. Monb . Monsipaas Macca

31 1
Pacyérhl 0 XUMUYECKHM (popMyJIam.

32 1
3axoH ABorajpo. MosapHslil 006EM ra3os

33 1
Pacuy€Thl 10 XUMHYECKUM yPaBHEHHUSIM.

34 1
Tema 6. Bona. Pactopbl.IlonsiTue 00 0CHOBaHHAX

6
Duznyeckne CBOWCTBA BOABI. AHAIN3 U CHHTE3 — METO/IbI U3Y4EHUs
cocTaBaBoIbl. XMMHUYECKUE CBOMCTBA BOJIBI (PEAKLIMH C METAIUIAMH,

35  |okcHmaMHMETAIIOB U HeMeTaIlI0B) JleMOHCTpauuu DeKTPOIN3 BOJIbl; CHHTE3 1
BOJIbI; B3auMo ieiicTBre Bojbl ¢ metayuiamu(Jla, Ca)
(MCIIOTB30BAHUEBH/ICOMATEPHATIOB)

CoctaB ocHoBaHuii. [Tonsitue 06 nnaukaropax. 10 «VccnenoBanue pacTBOpoB
36  [kucioT M menoueH ¢ TTOMOIIBIO HHINKATOPOBY 1
37 |Boxa xak pactBopurens. PactBops! .PacTBoprMocTh BemecTs B Boze . Poib 1
acTBOPOB B IIPHPOJIE M B )KU3HU yenoBeka. Kpyrosopot Bojp! B mpuposie
MaccoBast 1015 BEILIECTBA B PaCTBOPE.

38 1
[Ipakmuyeckas paboma:

39 PMNe 5 . IlpuroroeieHne pacTBOPOB C ONPEACNEHHON MAaccoBOM Jojeid 1
[PACTBOPEHHOTO BEIIECTBA.

40 KourposabHas padora no remam 3,4,5,6 1
Tema 7. OcHOBHBIE KJIACCHIHEOPraHNYECKUX COeTHHEeHU 15
Oxcuabl.

41 A 1

42 Dduznyeckue 1 XUMUYECKUE CBOICTBA OKCUIO0B. 1

43 [[losyyeHHe U IPUMEHEHHE OKCHIOB 1




44

OcnoBanns. Knaccupuxanus. Homenkiarypa.

1
15 QDu3suueckue ceoiicmea ocrnoganuii. Ilonyuenue ocnosanuii. 1
46 (XuMHUecKHe CBOiCTBA OCHOBAHMIA. 1
47 [Kucaorhl. 1
48 \Ilonyuenue u npumenenue Kuciom.
1
HMHYeCKHe CBOMCTBA KHCJIOT.
a9 X
1
Coun.
50
1
51 Qu3uueckue ceoiicmea coneil. Ilonyuenue u npumenenue 1
coteil
52 | XuMHYecKHe CBOMCTBA coJeii 1
53 I'eHeTH4YecKkasi CBSI3b MEK1Y OCHOBHBIMH KJIacCaMH 1
HEOPraHUu4eCKUX coeIMHEeHUil
THY A Ta «PemeHu NnepUMEHTAJBbHBIX 32424
54 (Mpak eckasi padora «Pemenue 3Kcie €HTA. 3aaa 1
no TeMe «OCHOBHbIE KJIACChl HEOPTAaHUYECKUX COeTMHEHMi»
55 KonTposabHas padora no reMe «OCHOBHbIE KJIACChI 1
HEOPraHUu4YeCcKNX coeIuHEeHU»
Pa3znen 3. Ilepuoanueckuii 3axon u Ilepuoanyeckas cucreMa XHMHYECKHX
huementoB [I. U. MenneneeBa. 15
Ctpoenue aToMOB. XUMHYECKas CBsI3b. OKHCINTEILHO-
BOCCTAHOBUTEJIbHBIE PeaKkuu
Tema 8. [lepuoanyeckuii 3axon u [lepuoanyeckasi cHcTeMa XUMHUYECKUX
hiemenToB JI. . Menaeie-eBa. CTpoeHune aroma
7
[lepBBic MOMBITKH KIACCU(PUKAIMI XUMUIECKUX dIIeMEHTOB . [IoHsTHE 0
56  |rpynmax cXOHBIX 31eMEHTOB. DIeMEHThI, KOTOpble 00pa3yioT aM(poTepHbIE 1
OKCHIBI ¥ THIPOKCHIBI
57 [lepuoanyeckuii 3akoH U [lepuonuueckas cucteMa XumMuueckux snemMenTos/] . U 1
. MeHnneneeBa
58 Crpoenue atomoB. CocTaB aTOMHEBIX saep. M3oTombl. DnekTpoHsl. Pusndyeckuit 1
CMBICIT TIOPSIIKOBOTO HOMEpa JIIEMEHTa, HOMEPOB IIEPUO/IA U TPYIIITBI
CTpoeHHe dIEKTPOHHBIX 000JI04€K aTOMOB MEPBHIX20 XUMHYECKHUX DJIEMEHTOB
59 [lepuonnyeckoit cucremsl [l . U . Menneneena . 1




XapakTepHCTHKa XUMUUECKOT0 3JIEMEHTa 110 ero nojoxeHuio B [lepuoauueckoi

60  |cucreme JI. 1. MenneneeBa

61 3nauenue Ilepronudeckoro 3akoHa U [lepHoaudeckoil CHCTEMBI XUMHYIECKUX
5JIEMEHTOB IS Pa3BUTHS HAYKU U

62 | .U . MeHzaeneeB — y4EHBIN,IENATOT M TPAKIAHUH
Tema 9. Xumuueckas cBsi3b. OKHCJIUTEILHO-BOCCTAHOBUTE/IbHBIE PeaKIIMH
(DJIEeKTPOOTPULIATEIBHOCTh ATOMOBXUMIYECKUX JIEMEHTOB

64 |Xumnueckas CB3b (HOHHASL, KOBAJIEHTHASIIONSPHAS M KOBAJICHTHAS

G5  [HEMOISIpHAS).
CTerneHb OKHUCIICHHS
OxucIuTeNIbHO-BOCCTaHOBUTENbHBIE peakuun (OBP)
[Iporiecchl OKUCICHHS X BOCCTAHOBICHU. OKHUCIUTENIHN 1 BOCCTAHOBHUTEIH .
KonTposbHas pabora o remam 8,9

70

PesepBHOE BpeMs
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