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Paboyast mporpaMmma 1o XUMHUH Ui OOYYaroIIMXCs C 3aJ€PKKOM MCUXUYECKOTO
pa3zutus (nanee — 311P) Ha ypoBHE OCHOBHOTO 00111€eT0 0Opa30BaHuUs MOATOTOBJIEHA Ha
ocHoBe DenepasibHOTO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTaHJIApPTa OCHOBHOTO
obmero o6pazoBanus (IIpuka3 Munnpocsemenusst Poccun ot 31.05.2021 . Ne 287)
(manee — ®I'OC O0O0), DenepanbHON agaNTUPOBAHHON 00pPa30BATEIBHON MPOTPAMMBI
OCHOBHOTO 001I1ero 00pa3oBaHus A1 00yUaIOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3nopoBbst  ([Ipuka3s Munnpocsenienusi Poccun ot 24 HosiOpst 2022 1. Ne 1025),
denepanbHON paboyelt MPOrpaMMbl OCHOBHOTO OOIIETO OOpa3oBaHUS IO Y4eOHOMY
npeamery  «Xumus», DeneparbHOM  NMPOrpaMMbl  BOCHUTAHMS, C  YYETOM
pacupelleIEeHHBIX MO KjaccaM IpOBEPSIEMBIX TPeOOBaHUM K pe3yabTaraM OCBOEHUS
@denepanbHON aJanTUPOBAHHONW 00pa30BaTENbHONW MPOrpaMMbl OCHOBHOI'O OOLIETO
oOpa3oBaHus 711 0OyYarOIIUXCS C 3aJEPKKOM MCUXMYECKOrO Pa3BUTHSI U JIEMEHTOB
COJIEP>KaHMSI, IPEJICTABIICHHBIX B YHUBEPCAILHOM Kou(uKaTope 1mo xumuu, Konnenmuun
MpenojiaBaHus y4yeOHOro mpenaMera «XuMus» B 00pa3oBarebHbIX opranuzanusax Pd,
peanu3yroumx 0CHOBHbIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

VYuebnsiii  npeamer  «XUMHUS»  BXOJAUT B NPEIMETHYIO  00JacTh
«EcTecTBeHHOHayuHbIE NpeAMETH». B cHucTeMe ecTeCTBEHHOHAayYHOTO OOpa3oBaHMS
XUMUS KaK Y4eOHBIH MpeIMeT 3aHUMAET BaXKHOE MECTO B MO3HAHUM 3aKOHOB MIPUPOJIBI,
(GbOpMHUpPOBAaHUM HAY4YHOW KApTUHBI MHpA, CO3JaHUM OCHOBBI XHMHYECKHX 3HAHHM,
HEOOXOJUMBIX JJIsl TOBCETHEBHOM XU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOro Jis
YeJoBeKa U OKpY)Karomed ero cpeasl oOpas3a >KM3HU, a TaKXKe B BOCHUTAHUU
DKOJIOTHYECKOMN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHUM CBSI3aHA C OBJAJCHUEM XHUMHYECKUM SI3BIKOM,
coONo/IecHneM TpaBuil  Oe30macHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHH C IPYTUMU MpEeAMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B c€0s1 OCHOBBI HEOPTAHUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM Maeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAXEHHBIX B (hOpPME, COOTBETCTBYIOILIEH BO3pacTy OOYyYaIOIIMXCS U UX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHnn JaHHOTO Kypca MpeACTaBiIeHbl OCHOBOIIOIATAOIINE XUMUYECKHE
TEOPETHUYECKUE 3HaHMUS, BKJIOYAIOIIME H3YYEHHE COCTaBa M CTPOCHHMS BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IPOTHO3MPOBAHHUE CBOWCTB BEIIECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALCHUN U ITyTE€H YIIPABICHUS MU
B LIEJISIX MOJYy4YEHHUS BEIIECTB U MAaTEPUATIOB.

TeopeTnyeckyro OCHOBY M3YYEHHUS HEOPTraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIEKYJIIpHOE ydeHue, llepuommuecknii 3akoH .M. MenneneeBa ¢ KpaTKuMu
CBEJCHUSMH O CTPOCHHMM aToMa, BHUAAX XUMHUYECKOW CBSA3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMUYECKUX PEaKIUH.

B u3yuennn kypca 3HauuTEIbHAS POJIb OTBOJAUTCS XUMHUUYECKOMY SKCIIEPUMEHTY:
MPOBEICHUIO TPAKTUYECKUX U JIA0OPATOPHBIX pPabOT, OIMKUCAHUIO PE3yJTbTATOB
YUYEHUYECKOTO SKCIIEPUMEHTAa, COONIIOIEHUI0O HOPM M TpaBHil Oe30macHoil paboThl B
XUMHUYECKOH JTab0paTopHH.



Peanuzanus gaHHON porpaMMBbl B Ipoliecce 00y4deHus MO3BOJIUT 00YyUarOIIUMCS
¢ 3IIP ycBOoUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMHU U TIOHSTH POJIb U 3HAYCHUE XUMUU
CpeIH OPYIUX HAyK O IIPUPOJE.

N3ydyeHne XuMuu crnocoOCTBYeT (OPMHPOBAHHUIO Yy OOYyYaroIMXCs Hay4HOIO
MHUPOBO33pEHUS, OCBOCHHIO OOIIECHAYYHBIX METOJNOB (HAOJIOJIEHUE, HW3MEpPEHHE,
HKCIIEPUMEHT, MOJEIIMPOBAHUE), OCBOCHHUIO IMPAKTUYECKOIO IPUMEHEHUS HAay4YHbIX
3HAHWI, OCHOBAaHHOT'O HAa MEXXIPEIMETHBIX CBA3AX ¢ peaMeTraMu « OKpYKaroIUi MUpP»,
«Duzukay, «buonorus», «['eorpapus», «Maremarukay u GopMHpPYEeT KOMIIETEHIINH,
HEO0OXOAMMBIC JUTsI POJAOHKCHIS 00pa30BaHUs B 00JIACTH €CTECTBCHHBIX HAYK.

W3ydyeHne XuUMUU CIOCOOCTBYeT pa3BuUTHIO y oOywatomuxcs ¢ 3IIP
NPOCTPAHCTBEHHOTO  BOOOpakeHUs,  (YHKIIMOHAJBHOW  TIPAMOTHOCTH,  YMEHHS
BOCIIPUHUMATh W KPUTHUYECKU AaHAIM3UPOBATh HWH(GOPMALMIO, MPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTb MPEAMETA JJIs Pa3BUTHS JKU3HEHHOW KOMIETEHIUU
oOyvaromuxcsi ¢ 3[IP 3akmrouaeTcss B YCBOGHMH OCHOBBI XUMHYECKHMX 3HAHU,
HEOOXOJUMBIX JJIsl MOBCEJHEBHOW W3HHU; HABBIKOB 3/JI0POBOTO M 0€30MacHOro AJis
YesloBeKa M OKpYXarolled ero cpenpl odpasa >KU3HH; (HOPMUPOBAHUU IKOJIOTUYECKOU
KYJIbTYpBI.

[TporpamMmMa oTpaxaer coaepx aHHe OOy4YeHHUS HpeaIMeTy «XUMHUS» C YYETOM
0co0bIX 00pazoBaTeibHbIX NOTpeOHOCTEN oOyuatomuxcs ¢ 3[1P. OBnagenue yuyeOHbIM
npeaMeToM «XUMHs TPEJICTaBISIET ONPEICIEHHYI0 TPYAHOCTh JUIsl 00YYaroIMuXcs C
3IIP. D10 cBsA3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBHON 1€ATENbHOCTH, EPUOANYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJIbIM 00b€MOM MaMSTH, HETOCTATOYHOCTBIO OOIIIEro 3amaca
3HAHWM, MOHWKEHHBIM ITO3HABATEIbHBIM MHTEPECOM M HHM3KHM YPOBHEM pEUYEBOTO
pa3BUTHS.

Jns mpeonoseHus: TPYAHOCTEH B U3YYEHUM YYEOHOro mnpeameTra «XHUMHs»
HeoOxoAMMa ajganTanus o0bemMa U XapakTepa ydeOHOro Marepuana K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M MEXIPEIMETHBIX CBS3EH,
IIOCTEIIEHHOE YCI0KHEHUE U3Yy4aeMOro MaTepuania.

Teopernuecknil MaTepuaig peKOMEHAYETCS M3y4daTh B IPOLIECCE NMPAKTHUUYECKOU
NEeATEIBHOCTH. BO3MOXKHO BBIIEIIEHUE OTACIBHBIX YPOKOB Ha PELICHUE 3a1a4 B CBS3HU CO
CIIO)KHOCTBIO aHalm3a TekcTa oOyuatomumucs ¢ 3[IP. Opranuueckoe eIMHCTBO
NPAKTUYECKOM M MBICIUTEIbHOW NEATEIbHOCTH OOYYAIOIIMUXCS Ha YpPOKax XUMHH
CIIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOEHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUU U
ymeHuid. Ocoboe BHUMaHHUE MPU U3YYCHUH XUMHUH YACNAETCS U3YUEHHUIO «CKBO3HBIX)
MOHATUH ¥ (POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMS MaTepUara.

Heun u 3a1a4n u3y4yeHus yueOHOro npeamera « XuMush»

OOmue menu wu3ydeHWs y4eOHOro mpenMeTa «XHUMHS» aKTyalu3HpOBaHBI C
Y4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOTO 0O0mIero oOpa3oBaHUs,
HAIpPaBJIEHHOCTH 00Y4YE€HUs Ha Pa3BUTHE U CaMOpa3BUTHE JIUYHOCTH, (popMHUpoBaHUE €€
MHTEIJIEKTa M 0o0meld KynbTypbl. OOyueHHE YMEHHIO YUUThCA W MPOAOTKATH CBOE
o0Opa3oBaHHE CaMOCTOSITEIbHO B HACTOSIIEE BPEeMs SIBISETCS OJHOM M3 BaKHEHUIIUX
GbyHKIUI y4eOHBIX TPEIMETOB, B TOM YHUCIIE U « XUMUNY.
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Jlst o6yqaroruxcst ¢ 311P nomuHupyroriee 3HadeHre MPUOOPETAIOT TaKKe LeJIH,
KaK:

e (dopMHupoBaHHE MHTEIJICKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CaMOCTOATEILHOMY IMPUHATHUIO PEIIEHUH, CIOCOOHOMN
aJIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

® HampaBJICHHOCTh O0yUYEHUS Ha CHCTEMaTHUECKOe MPUOOIIECHUE YUaIuXcs K
CaMOCTOSITEJIbHOM ~ TO3HABATEJIBHOW  JCATEIBbHOCTH, HAy4YHbIM W
NPAKTUYECKUM METOoJaM TMO3HaHus, (OPMHUPYIOIIUM MOTHUBALMIO U
pa3BUTHE CIIOCOOHOCTEHN K XUMUWU;

e oOecrieueHne yCIOBHM, CIOCOOCTBYIONIUX MTPUOOPETECHUIO 00YYatOUUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, TIO3HAHUS W CaMOIO3HAHUS,
KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINM ), UMEIOIIUX YHUBEPCAIbHOE
3HAYEHUE JJI Pa3JIMYHBIX BUJOB JIESTEIHOCTH;

e (opMupoBaHHE YMEHHI OOBACHITH U OLICHUBATh SIBICHHS OKPYXKAOIIETO
MHUpa Ha OCHOBAaHWH 3HAHUU U OIbITA, MOTYYEHHBIX IPU U3yYEHUH XUMUU;

e (QopmupoBaHHe y OOy4YalOIIMXCA TyMAaHHUCTHYECKUX  OTHOIICHMI,
NOHMMAaHUS LIGHHOCTH XMMHUYECKHUX 3HAHUH 1Ji BBIPAOOTKU SKOJIOTUUYECKU
1eJ1ecO00pa3HOro MOBEAEHUS B OBITY M TPYAOBOM JESATEIBHOCTH B LIEJIAX
COXPaHEHHUsI CBOETO 3[I0POBbA U OKPYKAIOILIEH IIPUPOJHOMN CPENBL;

® pa3BUTHE MOTUBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUsS OOIIEYEIOBEYECKUX LIEHHOCTEW,
TOTOBHOCTM K OCO3HAHHOMY BBIOOpDY Mpouias W HapaBICHHOCTH
JaabHENIIero ooy4eHus.

Kypc HampaBiieH Ha penieHue cleayomx 3a1a4, 00eCeYrBaoIUX pPeaTn3alnio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JEATEIBHOCTHOIO MOAXOJOB K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

¢ (opMUpOBaHUE TEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX IPEJCTABICHUH O
BELIECTBAX, UX MPEBPALLEHUAX U MPAKTUYECKOM NPUMEHEHUU; OBJIAJICHHUE
MNOHATUIHBIM aIIIAPAaTOM U CUMBOJIMYECKUM SI3BIKOM XUMUU;

® 0CO3HaHHWE OOBEKTUBHOW 3HAYMMOCTM OCHOB XHMHUYECKOM HAyKH Kak
0o0JacT COBPEMEHHOTO €CTECTBO3HAHUS, XMMHUYECKUX IpeBpalIeHUu
HEOPTraHWYECKUX U OPTraHWYECKHX BEIECTB KaK OCHOBBI MHOTHX SIBICHHI
KUBOM M HEXKMBOW MPUPOABL; YIIIYOJIEHUE MPEICTABICHUNA O MaTepruaIbHOM
€IMHCTBE MUPA;

® OBJAJCHHE OCHOBAMHM XHUMHUYECKOM TPAaMOTHOCTH: CHOCOOHOCTBIO
aHAJIM3UPOBaTh U OOBEKTUBHO OLIGHWBAaTh JKU3HEHHBIC CHUTYallUH,
CBsI3aHHBIE C XUMUEH, HaBbBIKaMH 0€30MacHOr0 0OpallleHusl ¢ BeIleCTBaMH,
UCIIONb3YEMBIMU B TIOBCEHEBHOM JKM3HU; YMEHUEM aHAJU3UPOBATH M
IJIAHUPOBATh KOJIOTMUECKU O€30MacHOE MOBEICHUE B LETSAX COXpaHEHUS
30POBbs M OKPYXKAIOLIEH CPEIbI;

e (dopmMupoBaHHE YMEHMI YCTAHABIMBATh CBA3M MEXIY peajlbHO
HAOI0IaeMBIMH XUMUYECKUMHU SABJICHUSIMU U IIpOLIECCaMHU,
OPOUCXOISIIMMA B MHUKPOMHpE, OOBICHATH MPUUYMHBI MHOT00Opasus



BEIIECTB, 3aBHCHMOCTh HMX CBOMCTB OT COCTaBa M CTPOCHUS, a TaKXKe
3aBUCHMOCTb IIPUMCHEHHS BEIIECTB OT UX CBOMCTB;

e pHOOpETEHHE OIbITA HCIOJIB30BAHHUS PA3IUYHBIX METOIOB HW3YYCHUS
BEILIECTB, HAOIIOICHUS 3a UX MPEBPAILICHUSIMU TPU TIPOBEACHUH HECIOKHBIX
XAMHUYECKUX  OKCICPHUMEHTOB C  HUCIIOJNIB30BAHUEM  JIAOOPATOPHOTO
00Opy/nOBaHUs U IPUOOPOB;

e (GopMHpOBaHUE MPEACTABICHUN O 3HAYCHUN XUMHUECKON HAYKH M PEIICHUH
COBPEMEHHBIX JKOJIOTUYECCKHX MPOOIeM, B TOM YHCIIE B MPEIOTBPAIICHUH
TEXHOTCHHBIX U SKOJOTHUYECKUX KaTtacTpod.

Ocob0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MATEPHAJIA 110 XUMHHU

OOyueHue yuyeOHOMY TpeaMeTy «XUMHS» HEOOXOIUMO CTPOUTCS Ha CO3/IaHUU
ONTUMAJIBHBIX YCJIIOBUM JJII YCBOCHMS MPOTPaAaMMHOTO Marepuajga 0Oy4JarolmuMuUcs C
3IIP. bosbioe BHUMaHUE yneiseTcss 0TOOpy yuyeOHOro marepuana B COOTBETCTBUU C
MPUHIIUIIOM JIOCTYITHOCTH IPH COXpPaHEHUM 00I1ero 6a3oBoro ypoBHsa. OH JOKEH IO
COlIEpKaHUI0O W 00beMy OBbITh aJanTUpPOBaHHBIM i1 oOydaromuxcs ¢ 3IIP B
COOTBETCTBHUH C UX OCOOBIMU 00pa3oBaTelIbHbIMU MOTPeOHOCTAMU. Crieayer 00neryuTh
oBjiajZcHue wmatepuasioMm ooOyuarommmuca c 3I[IP mocpeactBoM ero JeTasbHOTO
OOBSICHEHHUSI C CHUCTEMaTHYECKUM IOBTOPOM, MHOTOKPAaTHOM TPEHHUPOBKON B
MPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKM U BHU3YaTbHBIX
onop, 00y4eHus CTpYKTYpUPOBAHUIO MaTepuaia.

bonpmioe 3HaueHWe HMEET Onopa Ha MEXIPEIMETHBIE CBS3M BOIIPOCOB,
M3y4aeMbIX B JIAHHOM Kypce, C TaKuMU Y4eOHBIMH TpeaMmeTamu kak «leorpadusy,
«Duzukay, «buonorusy. [lo3Bossis paccMaTpuBaTh OJIMH U TOT K€ YUCOHBINA MaTEpHall C
pa3HbIX TOYEK 3pEHUs, MEXIPEIMETHbIE CBSI3U CIOCOOCTBYIOT €ro Jy4llIeMy
OCMBICTICHUIO, 00JIee TPOYHOMY 3aKPEIUICHUIO TOJYYCHHBIX 3HAHUUW U MPAKTUYECKUX
YMEHHUM.

Ha ypoxax HeoOx0auMo nperycMOTpeTh GOPMUPOBAHUE Y 00YUAIOIIUXCS YMEHUN
aHaIU3UpOBaTh, CpPaBHMBATh, O0000IIATP M3y4YaeMblidi Marepuai, IJIAHUPOBATh
MPEACTOSAILYIO padoTy, OCYIIECTBIATh CAMOKOHTPOIb. HE00X0AMMO NOCTOSHHO CIIETUTh
3a MPABUILHOCTBHIO peueBOro opopMIIeHUS BbicKa3biBaHUi oOy4datomuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSIMHM TIOBEJEHUSI U ACsATEIbHOCTH, oOydarontuxcsi ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTH) HEOOXOAMM CTPOXKAWUIIMI KOHTPOJIb
COOJIIO/ICHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEICHUU J1a00paTOPHBIX padoT B
XUMUYECKOM KaOWHETE.

Buabl nesarenbHocTn oOydawmuxca ¢ 3IIP, oOyciioBiieHHbIe 0COOBIMHU
o0pa3oBaTeibHBIMU MOTPEOHOCTAMH U 00ecneYuBaIOIle OCMbICJIEHHOE 0CBOEHHE
coJiepkaHuM 00pa3oBaHus MO NMpeaAMeTy « XUMUD)

[Tomumo mupoko ucmonaszyeMbix B GOIT OO0 obmux 1j1s Bcex 00ydarommxcs
BUJIOB JICSTEHLHOCTH CIEAYET YCHUIUTh BUABI JEATEILHOCTH, CrIeU(PUIHbBIC 11T TAHHON
KaTeropuu OOYyYaroIuXcs, I 00eCleueHUs] OCMBICIICHHOTO OCBOCHHUS COJIEp KaHUs
00pa3oBaHus MO MPEAMETY:



YCHJICHUE TIPEIMETHO-TIPAKTHICCKON JESITeIbHOCTH C aKTUBU3AIMEH CEHCOPHBIX
CHCTEM;

YepelOBaHUE BHJIOB JCSITEIBHOCTH, 3aJCHCTBYIONIMX pa3jMYHbIC CECHCOPHBIC
CHCTEMBI;

OCBOCHHE MaTepHalia ¢ OIIOPOil Ha aJITOPHUTM;

«TOIIATOBOCThY» B U3YUCHUHU MaTEpUaIa;

UCIIOJIb30BaHUE JIOTIOJIHUTEIILHOW BU3yaJIbHOW OMOPHI (TUIaHbI, 00pasIibl, CXEMBI,
1a0JIOHBI, OTIOPHBIC TAOJIHUITHI).

Jlnsa pa3zButus y obyuatomuxcs ¢ 3[IP ymenust genath BBIBOIBI, (HOPMUPOBAHUS
I'PaMOTHOTO PEYEBOT0 BBICKA3bIBaHUS MCIOJB30BaTh ONOPHBIE cIoBa U Kiaume. Ocodboe
BHHMAaHHUE CIEAYET yJEIUTh OOYUYEHHIO CTPYKTYPUPOBAaHUIO MaTepuaia: COCTaBICHUE
PUCYHOUYHBIX M BepOaIbHBIX CXEM, COCTABIIEHHUE Ta0JIUILI, COCTABIIEHNE KIACCU(UKAIIH C
0003HaYEHHBIMU OCHOBAHHUSMU JJIS KJIaCCU(MKALIUY 1 HATIOJTHEHUE UX IPUMEPaMHU U JIp.

Hnst oOyuatomuxcsi ¢ 3[IP cymiecTBEHHBIMU SIBISIOTCS MPUEMBI PaOOTHI C
JIEKCUYECKUM MaTepuajoM Mo npeameTy. PaboTa mo BBEJEHUIO B aKTUBHBIA CJIOBaph
0o0y4Jaronuxcsi COOTBETCTBYIONIEH TepMuHOJIOTUH. M3ydaembie TEpMUHBI BBOJSTCS Ha
MOJINCEHCOPHOM OCHOBE, 00si3aTeNibHA BU3YajbHas MOJIEPKKA, aITOPUTMBI PabOTHI €
OMPEICIICHUEM, OTIOPHBIE CXEMBI IJI aKTyaIN3allii TEPMUHOJIOTUU.

Mecto yuyeOHOro npeamera « XuMus» B y4eOHOM IJIaHE

B cootBerctBUM ¢ @DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOT'O OOIIEro 00pa3oBaHMs YUEOHBIN MpeaMeT «XUMHS» BXOJUT B
npeaMeTHy0 00aacTh «EcTecTBeHHOHAyUHBIE MPEIMEThI» U SIBISETCS 00s3aTelIbHBIM
JUTSL UBYUYCHUS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 ydueOHbIX YacoB — Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Copnepxkanue y4eOHOro mpenMera «Xumus», npejactaBieHHoe B DenepanbHOM
paboueit nmporpamme, cootBeTcTBYeT ®I'OC OO0, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMetry  «XuMus», COOTBETCTByeT @DenepaibHOM aJaTUPOBAHHOM OCHOBHOM
o0pa3oBaTenpHON MporpaMMe OCHOBHOTO OOIIero o0pa3oBaHUs OOy4YaIOIMUXCA C
3aJICPIKKOU TICUXUYECKOTO PA3BUTHA.

COLAEPXAHUE YUEBHOI O ITPEJIMETA « XMW A»
COILEP KAHUE OBYYEHMUA B 8 KIIACCE

[IepBOHavYabHBIE XUMUYECKHUE OHATHS

[Ipenmer xumuu. *Ponabp XUMHUM B JKM3HM 4YelloBeka.™ Tena | BelecTsa.
du3nvecKue CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHME BEIIECTB. *XUMUS B CUCTEME
Hayk.* Uuctele BemecTBa u cmecu. CriocoObl pazaenenus cmeceid. [IpaBuia 6e30macHoro
oOpareHusi ¢ BEIECTBAMH M JIabopaTOpHBIM oOopymoBanueM. *[loHaTre o mMeromax
MO3HAHUS B XUMUU.*



ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAs Macca. [IpocTeie U ClIOXKHBIE BEMIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 1015
XUMHYECKOTO AJIEMEHTA B COCIMHEHUH.

@u3nuecKkue W XUMHUYECKHE SBJICHUA. XHUMHUYecKass peakuusa. lIpuszHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUU. 3aKOH COXPAHEHUS MacChl
BemiecTB. Knaccudukanus XUMHUYECKHUX peakiuil (COeIUWHEHUs, pa3IoXKeHHUs,
3aMeIleHus, OOMeHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, C MpaBUIaMU
paboThl B JIa0OpaTOpUM W MpUEMaMH OOpallleHus C J1a0OpaTOPHBIM O0OPYIOBAHUEM;
U3Y4YCHHE W OIKCaHuE (PU3NYECKUX CBOMCTB OO0pa3lOB HEOPraHMYECKHUX BEILECTB;
HaOroeHne PU3NYECKUX (IIaBJICHUE BOCKA, TasHUE JIb/1a, pACTUpPAHKE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCAIUs BOJbl) U XUMUYECKUX (TOPEHUE CBEUM, MPOKAIMBAHUE MEAHOMN
IIPOBOJIOKH, B3aUMOJIECHCTBUE MeJa C KUCJIOTOM) sBJICHUM, HAOMIOACHHWE M ONMCAHUE
IIPU3HAKOB MPOTEKAHUS XUMHUYECKUX pEaklUui (pas3sioKeHUe caxapa, B3auMOJeicTBHE
CEpHOM KUCIIOTHI C XJIOpUIOM Oapus, paznoxeHnue ruapokcuaa meau (I11) mpu HarpeBanuu,
B3aUMOJIEHCTBHE XkKene3a ¢ pacTBopoM conu menu (II));u3yuenue cnocoOoB pazneneHus
cmMeced (C TOMOILIBIO MAarHura, (QWIBTPOBAaHUE, BbIIApUBaHHUE, JUCTUIUIALUS,
xpomatorpadusi), IpoOBEACHUE OUYMCTKA MOBAPEHHOW COJIM; HAOIIOJEHUE M OMHCAHUE
pE3yJIbTaTOB TMPOBEACHUS OIbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAaccChl;
CO3/IaHHE MOJIETIEN MOJIEKYJ (IIApOCTEPKHEBBIX).

Baxxneinmme nmpeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kucnopog — sneMEHT M IpOCTOe
BenecTBo. Haxoxxenue kucnopoga B mpupoje, Gu3ndeckue U XMMHUYECKHE CBOICTBA.
Peakuuu ropeHus mpocTbIX U CIOXKHBIX BewlecTB. CrocoObl MOJydeHus: KUCIopoa B
nabopaTopun *u npoMmebInuieHHOCTH.* [IpuMenenne kuciopona. [lonsitue 00 okcumax.
Kpyrosopot kucinopona B npupoje. *O30H — ajtoTponHasi MOAUPUKALUS KUCIOPOJa.

TemnoBo# 3P PexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKHE PEaKMK. TOIUIMBO: Yrojb U METaH. 3arpsi3HEHUE BO3/1yXa, YCUIICHUE
napHUKOBOTO 3 (exTa, pa3pyIieHue 030HOBOTO CIOsT.*

Bonopon — aneMeHT u mpocToe BeniecTBo. HaxoxeHune Bomopona B MPUPOJE,
¢du3nUecKkue 1 XMMUYECKUe CBOMCTBA (Ha MpUMEpe B3aUMOCIHCTBUS C HEMETAIJIaMU U
OKCHUJIaMH METAJIJIOB), MIPUMEHEHHE, *CrocoObl moiyueHus.* [loHsTHE O KUCIOTaX U
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbIi
00BEM Ta30B. Pacuersl o xumudeckoi opmyiie. PacueTsl MaccoBOM 1011 XUMUYECKOTO
AIIEMEHTA B COEIMHEHHH, KOJMYECTBA BEILECTBA, MOJISIPHOM MaccChl, MOJISIPHOTO 0O0beMa
ra3oB. Pacu€Tbl Mo XMMUYECKUM YPAaBHEHUSIM.

*@u3nueckue cBorcTBa Bojbl.* Boma. Ee cocras, ctpoeHue u mosiekyibl. *Boaa
KaK pacTBopuTelb.* PacTBOphL. *[10HsATHE O HACHIIEHHBIX U HEHACBIIIIEHHBIX PACTBOPAX.
[loHsiTHE PacTBOPUMOCTM BEIIECTB B BoJe.* Pacuer maccoBoil oiM BellecTBa B
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pactBope (IpolleHTHas KOHIEHTpauus). MaccoBas Jo0yisl BeUIECTBA B PacTBOPE.
*Xumudeckue CBOMCTBA BOJIbI (Pa3ioKeHUE, PEaKIUU C HATPUEM, OKCHUIOM KalbIIMs,
okcusioM cepbl (IV) peakuum ¢ MetayyiaMu, KUCIOTHBIMH W OCHOBHBIMH OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. Posib pacTBOPOB B MPUPO/IE U B KU3HU uesoBeka. KpyroBopor
BOJIbI B IIpUpOJIe.* 3arpsa3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Baxneiiime  kiaccel  HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHW4eckux coeAuHeHuil. OKcuabl: cocTaB, Kiaccuukanus (KUCIOTHBIE,
OCHOBHBIC, *aM(poTepHBIC, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (I1) u
okcuna azora (ll)), Homenknarypa.* *[lonyueHne™ u XMMUYECKHE CBOMCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBaHMW: IIEIOYM U HEPACTBOPUMBIE OCHOBaHMs. HomeHKiarypa OCHOBaHMM.
du3uUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCIOTaMH, coiiMu). *[lomydenue ocHoBaHM. ™

Kucnotsi: cocras, kinaccudukaiys, HOMEHKIATypa, (pU3nYecKue U XUMUYECKUE
CBOMCTBa (B3aMMOJICUCTBME C METaUIaMH, OCHOBHBIMH OKCHJAMH, OCHOBAHHSIMH,
COJIIMHM, Ha TPUMEPE COJSHOM U CEpPHOM KHCIOT), *crnocoObl moiydeHus.™ Psn
aktuBHoctu MetaiwioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoOJei,
*CcrocoObI MOTYYEHUS ™, B3aUMOJICHCTBUE COJIeH ¢ METallIaMH, KHUCJIOTaMU, IIeJI0YaMU U
COJISIMU, TPUMEHEHHE.

[TonstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpUMEpe LUHKA U *aTrOMUHHS™):
*XUMUYECKHE CBOMCTBA (B3aMMOJICHCTBHUE C KUCIOTAMU U IIEJI0YaMHU, Pa3yIOKEHUE TPU
HarpeBaHWM) U MOJy4YeHHUE.™

['eHeTnyeckass CBsI3b  MEXAY KJacCaMM  HEOPTraHMYECKUX  COCAUHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OMpPEACICHUE COACPKaHUS KUCIOPOaa
B BO3/IyX€; MOJIy4YEHHE U U3yUYCHUE CBOMCTB KUCIOPO/1a; HAOIIOICHUE B3aUMOICUCTBHUS
BEILIECTB C KUCJIOPOJOM U YCJIOBUSI BOBHUKHOBEHUS U MPEKPAIICHUsI TOpeHus (mmoxapa);
O3HaKOMJIEHHE ¢ 00pa3llaMH OKCHJIOB U OMKMCAHKUE WX CBOWCTB; MOJIYYCHHE U U3yUYCHHE
CBOMCTB BOJIOpojia (TOpeHHe); HaOII0ICHHE 00Pa3IloB BEIIECTB KOJIMYECTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PacTBOPEHUS BEUIECTB C PA3JIMYHON PACTBOPUMOCTHIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA;
B3aMMO/ICHCTBUE BOABI C METAJIIaMU (HATPUEM U KaJIbLIEM) (BO3MOXHO HCIIOJIb30BAHHE
BHJICOMATEPHUAIIOB); OIpPEJEICHUE PAaCTBOPOB KHUCIOT M IIEJIOYEH C MOMOUIBIO
WHJIUKATOPOB; UCCIE0BaHUE 00PA3IIOB HEOPTAHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
HaOJI0JICHHE W3MEHEHHUs OKPACKHM HWHIWKATOPOB B PacTBOpaxX KHUCJIOT W IIEJIOYEH;
u3ydyeHue B3aumozeiictBusi okcuna meau(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
METa/UIaMH, PEaKkUUi HEUTpaau3aluy; I[OJIYyYEHUE HEpPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJIHOTO METaJlJIa IPYTUM U3 pacTBOPA COJIU; PEIICHUE IKCTIEPUMEHTATBHBIX
3a71a4 1o TeMe «BaXKHEeNIIre KJIACChl HEOPTaHUYECKUX COCTMHEHUID.

[Tepnoanueckuii 3akoH u [leprnoanyueckas cuctemMa XHUMHAYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKas CBsI3b. OKUCIUTENBHO-
BOCCTAHOBUTEJBbHBIC PEAKIINH.

[lepBbie MOMBITKYN KJIacCU(PUKAIIMYA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
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CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U NIEJIOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHHIE
rasbl). *2JIE€MEHThI, KOTOpbIe 00pa3yloT aMPOTEpHbIE OKCUIBI U THIPOKCUIBI. ™

[lepnognuecknii 3akoH. llepumoandeckas cHucTeEMa XHUMHUYECKHX JJIEMEHTOB
1. 1. Menneneesa. Kopotkonepuoanas U * IIUHHOTIEpUOAHAS ™ dbopmbl
[lepuomnueckor cucrembl xuMudeckux 3yieMeHTOB . WM. Menneneesa. Ilepuonbl u
rpynmnbl. PU3NYECKUNA CMBICT TOPSAKOBOIO HOMEPA, HOMEPOB IEpUOAa W TPYIIIBI
AIEMEHTA.

Crpoenne atomoB. CoctaB aToOMHBIX sifep. *M3oTonbl.™ Dnexkrponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHEpBbIX 20 XMMHYECKUX 3JIeMEHTOB lleproauueckoit
cucrembl J[. 1. Menneneea. XapakTepUCTMKAa XHMHUYECKOIO OJJIEMEHTAa IO €ro
nonoxxeuuto B [lepnonnueckont cucreme /. . Menneneena.

*3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB 3JIEMEHTOB MaJbIX MEPUOAOB M IIaBHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOpSAJIKOBOTO) HOMepa 3HayeHue
Ilepnoguyeckoro 3axkoHa U llepuoandeckor CUCTEMBI XUMHUYECKUX 3JIEMEHTOB IS
pa3BuTHs Hayku U npakTuku. Jl. V1. MeHnneneeB — yu€Hblid U rpaKJaHUuH. ™

Xumuueckasi cBsizb. KoBasieHTHast (mosisipHas W HEMOJIApHAsi)  CBS3b.
*JNEeKTPOOTPULATETLHOCTh AaTOMOB XUMHUYECKUX 3JIEMEHTOB.™ VIOHHAs CBS3b.

Crenenp okucieHus. OKHCINTEIbHO-BOCCTAHOBUTEINBHBIE peakuuu. [Iporeccsl
OKHCJIEHUS U BOCCTAHOBJICHHsI. OKUCIHUTENIN U BOCCTAHOBUTEIH.

XUMUYECKUN SKCIEPUMEHT: M3yuyeHUE O0OpaslloB BEIIECTB METAUIOB H
HEMETAJUIOB; B3aMMOJECUCTBUE THAPOKCUAA IIMHKA C PACTBOPAMH KHUCJIOT U LIEIOYEH;
ITPOBEJICHUE OIBITOB, MIUTFOCTPUPYIOLIUX TPUMEPBI OKACIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHEHMUS).

Meorcnpeomemnule cesazu

Peanmnszanuss MeXNpeaMETHBIX CBA3€H MPU H3YYEHUM XUMHUHA B 8 Kjacce
OCYIIECTBJISIETCS Yepe3 UCIIOIH30BAHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MIOHATUM, TaK
U TOHSTUH, SBISIOMIMXCS CHUCTEMHBIMU [JI1 OTIEIbHBIX MPEIMETOB E€CTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO011e ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (PaKT, TUTIOTE3a, TEOPHUs], 3aKOH,
aHaluu3, CHUHTE3, KilacCU(UKAIMs, TEePUOANYHOCTh, HAOIIOIEHHE, JKCIIEPUMEHT,
MOJIETUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIH], U30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsij, BEIIECTBO, TeI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIECTBA, ras, (pu3nyeckue BEIMYUHBI, €AUHUIBI U3MEPEHMUS,
KOCMOC, TUIaHETHI, 3B€3/1b1, COHIIE.

buomnorus: dporocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

COAEPKAHUE OBYYEHMUA B 9 KIIACCE

BeniectBo n xuMuueckas peaKnuus
HCpI/IOILI/I‘IeCKI/II\/'I 3aKOH. HCpI/IOI[I/I‘IeCKaSI CuCreéMa XHMHYCCKHX JJICMCHTOB



H. . MenneneeBa. CrTpoeHue aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAJIbLUUS U UX COCAVUHEHUH B
COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucTeMe U CTPOEHUEM HX
aTOMOB.

CrpoeHne BemiecTBa: BHUABI XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX
pemETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIIMYECKON pEeIETKU U BUIa
XUMUYECKOH CBS3U.*

Knaccudukarys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEMIECTB (MEXIyHApOIHAS U
TpUBHAJIbHAs1). XUMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmsi XuMHUYECKUX PEaKIUi 10 Pa3IMIHBIM MPU3HAKaM (TT0 YHCITY U
COCTaBY YYacCTBYIOIIUMX B PEAKIUMU BELIECTB, MO TEIJIOBOMY 3(DPeKTy, M0 U3MEHEHUIO
CTEMEHEH OKHUCIECHUS XUMHUYECKUX DJJEMEHTOB, *TMO0 O00paTUMOCTHU, IO Y4YacCTHUIO
KaranuzaTopa).* DK30- U DHJIOTEPMHUYECKHE peakiuu. *TepMOXUMHUYECKUE
ypaBHEHUS. ™

*TlonsiTHE O CKOpPOCTH XHUMHUYecKoil peakuuu. [loHarne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusix. [loHATHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusx. [lonsaTne o xuMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PaBHOBECHSI.
@akKTOphl, BIUAIOIIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJIOKEHUE XUMHYECKOTO
paBHOBecHUA. ™

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIMN C UCTIOIBb30BAaHUEM METO/Aa AJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAMN. DIIEKTPOIUTAYECKAS] JUCCOLIMALINS.
OJNEKTPOJUTBI U HEINEKTPOJUThl. KaTuoHBI, aHMOHBL. *MexaHu3M JUCCOIUALINU
BEIIECTB C pPa3IMYHBIMU BUJAMH XUMUYECKOW cBsi3u. lloHsATHE O cCTeneHu
nucconuanyu.* CHIbHbBIE U CJIa0bIe DJIEKTPOJIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOKCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ NPEACTABICHUNA OO0 3JICKTPOIUTUUYECKOMN
mucconuannu. Cpena pactBopa. KauecTBeHHble peakIuyM Ha KAaTHUOHBI UM AHHOHBIL:
XJIopua-, OpoMua-, HOAUA-, Cyibdar-, kapOoHaT-, cuiaukar-, (ocdar- aHUOHBI
TUJPOKCUI-UOHBI; KATHOHBI aMMOHUSI, MarHUS, Kb, aAIIOMUHUS, xKeje3a (2+) u (3+),
Mequ (2+), nMHKa, IPUCYTCTBYIOIINME B BOJIHBIX PacTBOpaXx.

XUMUYECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMU KPUCTALUTUUYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — META/UIOB U HEeMeTaIoB (rpadura U aimMasa),
CIIOKHBIX BEIIECTB (XJOpHUJAAa HATpHs); MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCJIEIOBAHUE
AJIEKTPOINPOBOJAHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUAIUUA KUCIIOT, IIeI0Ye U
coiiei  (BO3MOXHO  HCIIOJIb30BAaHUE  BHUJEOMATEPUATIOB); IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA TPOTEKAHUS PEaKlMidi MOHHOTO oOMeHa (oOpa3oBaHue
OCaJika, BBIJIEJICHUE Ta3a, 00pa30BaHHE BOJbl); OMBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX  pEaKkiuil  (TOpeHue, peakluu pasyioKEeHUs,
COEIMHEHHS); PACIO3HABAHUE HEOPTraHMYECKUX BEUIECTB C MOMOIIbI) Kauye€CTBEHHBIX
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peaKuHﬁ Ha MOHBI; PCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4v.

HeMmeramibl u ux coeAMHEHUS

OO6mast  xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKkTepHbIe cTeneHu okucienus. CTpoeHne u GU3nvecKkre CBOMCTBA MPOCTHIX BEIIECTB
— raJjoreHoB. XMMUYeCKHUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOEHCTBUE C METAIIIaMH,
HEMETallaMi — BOJIOPOJIOM M KHUCIOpOJoM, *menouamu™). XmopoBoaopoa. ConsiHas
KHCJIOTa, XUMHUYECKHE CBOWCTBa, *momydeHwe®, mpumeHeHue. *JleiicTBue Xxiopa u
XJIOPOBOJIOPOJa HAa OPTaHW3M 4esoBeka.™ BakHelrme XJIopuabl M WX HaXOXKICHUE B
IPUPOJE.

Oobmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHUCJIOPOJIa U CEpbl. XapaKTEepPHbIE CTEIIEHU OKUCICHUS.

Crpoenre W (pu3HUECKHE CBOMCTBAa MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEpHI.
ANnoTponHble MOAU(PHUKALMU KHUCIOpOAAa U cepbl. XUMHYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kuciotamu).* CepoBOAOPOI: CTPOECHHE,
¢u3nueckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBHUTEJIBHBIE CBOMCTBA).
Oxcupl ceppl Kak IPeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XUMUYEeCKue cBoicTBa (oOume u crneunpuuyeckue). Coaum CEpHOM KHUCIOTHI,
KauecTBEHHas peakuus Ha cyibdar-uoH. CepHucras kuciaora. *XUMHUYECKUE pEaKLny,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJYyYEHUs CEPHOM KHUCIOTHI.™
Haxoxnaenue ceprl u €€ coenuHeHnid B npupone. [I[puMeHenune cepol U ee COETMHEHUN B
ObITY M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaroleh Cpebl
COEIMHEHUSIMU Cepbl (KUCIIOTHBIE TOXKAH, 3arpSI3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO011ast xapakTepuCcTHKa 3J1IeMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapaKTepHbIC CTCTICHH OKUCIICHHUS.

A30T, pacmpocTpaHeHuEe B MpHUpojae, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETallJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBa
(OKHCIIEHHE, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), *mojlydeHue™ W MpUMEHEHUE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME M XHUMHUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJICHCTBUE CO IIEJI0YaMHu), NpUMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHMsI. A30THas KHUCJIOTa, €€ (Qu3MUecKue M XUMHUYECKHE CBOMCTBa (0O0IIue u
cnenuduueckue), *nomydenue.®* Hutparel (paznoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B KayeCTBE MHHEPAJbHBIX YIOOpEHUM.
*XUMHUECKOe 3arps3HEHUE OKpYXKalollel cpeibl COSAMHEHUSIMU a30Ta (KHUCIOTHBIC
JTOXK]IH, 3arpsSI3HEHHE BO3/TyXa, MOYBHI U BOJIOEMOB). *

docdop, *ammotponusie Moaudukanuu docdopa,* Puznyueckrue U1 XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJIaMH, HEMETaJUlaMH, *KOHIICHTPUPOBAHHBIMU
a30THOM W cepHoOil kmciotamm).* Okcupa ¢ocdopa (V), oprodochopHas KHCIOTA:
busznueckue W XHUMHUYECKHE CBOWCTBa, *momyuenue.* *[lonarue o MuHeEpaIbHBIX
ynoOpenusix: HUTpaThl U docdatel. [loHATHE 0 KOMIIEKCHBIX yaoOpeHusx.* OoOmas
XapakTepucTka 31eMeHToB [VA-rpynnbl. OcoOOeHHOCTH CTPOCHUS aTOMOB yIiepoaa U
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KpeMHHsI. BajneHTHOCTh M XapakTEpHbIE CTEIEHH OKHUCIEHHsS aTOMOB yrjiepoja u
KpeMHus. PacripocTpanenue yriepojia B Ipupojie, XapaKTepHbIe CTETIEHH OKUCIICHUS.

VYraepon, amwiorpornHele Moaudukanuu (rpadur, anamas), GU3NYECKHE W
XUMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aMMOJIEUCTBHE C METaNIaMH, HEMETaJJIaMHU,
*KOHIICHTPUPOBAHHBIMU a30THOM M CEpHOW KHcioTaMu)*. AncopOuus. Kpyrosopor
yraepoja B rnpupoje. Okcuabl yriepoaa, ux (pu3aMyeckue U XUMUYECKHUE CBOMCTBA,
MOJIyYCHHE U MPUMEHEHUE, JEHCTBUE Ha OpraHuM3M 4YeloBeKa. *DKOJIOTrHYeCKue
po0JieMbl, CBA3aHHbIE ¢ OKcuaoM yriepona(lV); runoreza rino0anbHOro MOTEMICHUS
KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kucioTa u e€ coid, ux (usmdeckue u
XUMHUYECKHE CBOWMCTBA, *moiydyeHne W mnpumeHeHue.* KauecTBeHHass peakuus Ha
KapOoHaT-HOHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTU H
CEJIbCKOM XO3SIICTBE.

OOmue mpencraBieHuss 00 OCOOEHHOCTSAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUH yriiepoia (Ha mpuMepe MeTaHa, 3TUJIeHa, 3TaHOJIa, YKCYCHOU KUCIOThL. *Mx
cocTaB U xummuueckoe crpoenue. Knaccuduxanus oprannyeckux emects.* [lonarue o
OMOJIOrMYECKH BaXKHBIX BEIECTBAaX: )KUpax, OeJKax, yrieBoJlax — U UX POJIH B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPraHUYECKUX U HEOPraHMUECKUX COSIUHEHUMH. *

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBa (Ha IpUMEpe
B3aMMOJICHCTBUSL € MeETalylaMd M HEMeTallaMu), *HojlyueHue* u NIpHUMEHEHUE.
*CoenuHenus kpeMHus B ripupoje. Ooiume npencrabienus 06 okcuae kpemuusa(IV) u
KpeMHHEBOU kucioTe. CUIMKaThl, PU3NYECKUEe U XUMUYECKUE CBOICTBA, MOJYyYEHUE U
MIPUMEHEHUE B OBITY, MPOMBILIIEHHOCTH (B MEJUIIMHCKOM, JIEKTPOHHOM, CTPOUTEIILHON
u 7ap.). Baxueillive cTpouTeabHble MaTepuaibl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOr0 MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MMOBCEIHEBHOM KU3HU.*

XUMHUYECKUN DSKCIEPUMEHT: H3ydeHUuEe OO0pa3lioB HEOPraHWYECKHX BELIECTB,
CBOWCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEAaKLUMN Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX MPOTEKAHUs; OMNBITHI, OTpa)xkaroue (U3NYecKue u
XUMHUYECKHE CBOICTBAa TrajOreHOB M HMX COEIUWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHHE C oOpa3uamMu  XJOpUAOB  (TaJOreHUOB);
O3HaKOMJIeHHE C¢ oOpa3laMu cepbl U €€ COEeIUHEHUSMHU (BO3MOXHO HMCIOJb30BaHUE
BUJICOMATEpHUANIOB); HaOMIOJEHUE IMpoliecca OOYyrIMBaHUS caxapa MOJ JeHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOUM KHUCIIOTHI, U3YUECHNE XUMUUYECKIX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KaUeCTBEHHOM peakuu Ha Cyab(}aT-uoH U HaOI0AeHUE
MpU3HaKa e€ MPOTEKaHusI;, O3HAKOMJICHHE ¢ (PU3UYECKUMU CBOMCTBaMU azota, ¢pochopa
Y UX COCIMHEHHI (BO3MOXKHO HUCTIOJIB30BaHUE BUIEOMATEPUAIIOB), 00pa3iaMu a30THBIX
u pochopHbIX yaoOpeHuii; moydeHrne aMMraka U U3y4eHue ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (QocdarT-uoH U M3ydeHHE MPHU3HAKOB UX
IIPOTEKAaHUsA, B3aUMOJEUCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIBIO
(BO3MOXHO HCIIOJIb30BAHUE BUAECOMATEPUAIIOB); U3YUEHUE MOJIENIEH KPUCTATUIMYECKUX
peméroK anMasa, rpaduTa; O3HAKOMIIEHHE C MPOLECCOM aJcOpOIMU PacTBOPEHHBIX
BELICCTB AaKTHBUPOBAHHBIM yIIEM M yCTPOMCTBOM MPOTHBOTasza; IMOJyYCHHE
YIJIEKUCIIOrO ra3a U U3y4YEHHE €ro CBOWCTB; NMPOBEIECHHUE KaYE€CTBEHHBIX PEaKLUi Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
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HpOHyKHHeﬁ CUJIMKATHOU MNPOMBIIIJIICHHOCTHU, PCIICHUC DKCIICPUMCHTAJIBHBIX 3a/d4 I10
TeMme «BaxxHenmne HeMeTauabl ¥ UX COCIOHUHCHMU.

MeTaisl 1 UX COSTMHECHUS

OO6m1as xapakTepruCcTHKa XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
noJioxkeHus B [lepruoguueckon cucreme xuMudeckux syeMeHToB . . MenneneeBa u
cTpoeHusi atomoB. CTpoeHME MeTaioB. MeTalsinuyeckas CBSA3b M METALUIMYECKas
KpUCTaJUIMYeCcKass pemeéTka. OJIEKTPOXUMHUUYECKUN psifi HampsHKEHUM METalIoB.
®u3nyeckue U XUMHUYECKUE CBOMCTBA METAJUIOB (B3aUMOJIEHUCTBUE C KHUCJIOPOIOM,
BOJIOM, KucaoTaMu). *O01ue crnocoObl mosydyeHus: MetaiuioB. [loHsTHe 0 KOppO3UU
METaJJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl WX OT Koppos3uu. CriaBel (CTajab, YyTyH,
JIOpPATIOMUHUM, OpOH3a) U UX PUMEHEHUE B OBITY U MPOMBIIIEHHOCTH. ™

[Ilenounsie meTaiuipl: nojoxeHne B l[lepuoanyeckol cucTreMe XUMHYECKUX
anemeHTOB JI. . Menneneesa; ctpoenue atromoB. Haxoxnenue B mpupoje. Pusndeckue
1 XUMHUYECKHEe CBOMCTBA (Ha IIpuUMepe HAaTpus U Kajus). OKCUIBI U TUIPOKCHIBI HATPUS
u kanud. [[puMeHeHre 1meI0YHbIX METAJVIOB M UX COCUHECHUM.

[IlemoyHO3eMENBHBIE METAJUIBI MATHUM U KAJIBIIAM: TTOJI0XKEHUE B [leprnoanueckoi
cucTeMe XuMu4eckux 3eMeHToB . 1. MeHaeneeBa; CTpO€HUE UX aTOMOB; HAX0XKJICHUE
B npupojie. PU3nUecKue M XUMUUYECKHE CBOMCTBA MarHus W Kaiablius. BakHeniiue
COCMHEHUS Kaibllusg (OKCHJ, THAPOKCHM, coiin). *JKEcTKOoCTh BOABI U CIOCOOBI €€
yCTpaHeHus.™

AnmoMuHui: TonoxkeHue B llepuoamyeckoll cHCTEME XUMHUUYECKHX JJIEMEHTOB
J. 1. MenneneeBa; CTpOEHHME aToMa; HaxOXkJAeHUWE B npupone. Puzndeckue Hu
XUMUYECKME CBOWMCTBA aIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMJA U THAPOKCHIA
AJIIOMHHMUS.

Kenezo: mnonoxenue B Ilepmogmyeckoil CHCTEME XUMHYECKUX DJIEMEHTOB
JI. 1. MenneneeBa; CTpO€HME aroMa; HaxoxJaeHue B npuponue. Duszudeckue u
XUMHUYECKHE CBOMCTBA JKelle3a (B3aMMOCHCTBHE ¢ METaJJIaMH, KUCJIOTaMH U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xenmesa(Ill): cocraB, cBoiicTBa
*nonydenue.®

XHUMUYECKHUI KCIIEPUMEHT: 03HAKOMIICHHE ¢ 00pa3llaMHi METaJJIOB U CILJIaBOB, UX
(U3UYECKUMU CBOMCTBAMH;, HM3YyUYCHHE PE3YyIbTaTOB KOPPO3UHM METAUIOB (BO3MOKHO
HCIIOJIB30BAaHNE BHUCOMATEPHAIOB), 0COOCHHOCTEH B3aUMOJCHCTBHS OKCHAA KAIBITUS U
HaTpus C BOJIOHM (BO3MOXHO MCIOJIb30BaHKUE BUEOMATEPUAJIOB); UCCIIEI0BAaHNE CBONCTB
XKECTKOW BOJBI, Tpollecca TOPEHUs Keje3a B KUCIOopojae (BO3MOXKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKIMii Ha MOHBI (MarHusl,
Kanblus, amoMmuHus, uHka, xenesa(ll) m xenesa(Ill), memu(Il)); nabmonenue u
ONMCAHUE TMPOILIECCOB OKPAIIMBAHUS TUIAMEHM HMOHAMU HATpUsl, Kaausg W KaJbLUs
(BO3MOKHO HCIMOJIb30BAaHHE BHUICOMATEPHUAIIOB); UCCeq0BaHUEe aM(OTEPHBIX CBOMICTB
TUIPOKCHUIA ATFOMUHUS U THAPOKCHUAA I[IMHKA; PEIICHNE IKCIIEPUMEHTAJIBHBIX 3a7a4 I10
TeMme «BakHelIe MeTaajbl U UX COCINMHCHUS.

XuMUs 1 OKpYyXKarolas cpena
*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MOBCEAHEBHOM
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KU3HU 4YeloBeKa. XHMHS M 310poBbe. be3onmacHoe HCMONb30BaHHUE BELIECTB U
XUMHUYECKUX peakuuid B ObiTy. IlepBasg momoup Npu  XMMHYECKHX OXOrax
1 oTpaBiieHUsAX. OCHOBBI KOJIOTMYECKON TPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpYyKawolled cpeabl (IpelenbHas JoImycTUMas
KoHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B pemieHuu 3K0J0ru4eckux mpoosiemM. ™

*IIpupoaHble MCTOYHUKU YIJIEBOJOPOAOB (Yrojib, HPUPOJHBIA ra3, HEQTh),
IPOAYKTHI UX NIEPEPabOTKHU, UX POJb B OBITY M IPOMBIIIEHHOCTH. *

XHUMHYECKUI HKCIIEPUMEHT: M3y4EHHE O0pa3LoB MaTepHaloB (CTEKIJIO, CIUIABBI
METaJUIOB, TOJIMMEPHBIE MaTEpUAIIbI).™

Mesicnpeomemnule céaszu

Peanmnszanuss MeXnDpeaAMETHBIX CBA3€HM IIPM M3YYEHHMM XHMHM B 9 Kiacce
OCYUIECTBJISIETCS UEPE3 UCITOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUMN, TaK
U TIOHATHM, SBJSIFONIUXCS CUCTEMHBIMU JUISI OTHAEJBHBIX NPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, KiacCU(UKalus, TI[EepUOJUIHOCTh, HAOIIOJACHUE, 3SKCIEPUMEHT,
MOJIETTUPOBAaHUE, MU3MEPEHHUE, MOJEIb, SBJICHUE, MapHUKOBBIM 3(PQEKT, TEXHOIOIHs,
MaTepHuabl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIINJ, U30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUN 3apsl, NPOBOAHHUKHU, MOJYIPOBOIHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPHUMOCTb, KpPUCTANIMYECKas pEUIETKa, CIUIaBbl, (U3HUYECKUE
BEJIMYUHBI, €AUHUIBI HU3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHBIC
y0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE TOPOABI, MOJIE3HBIC
MCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA YUEBHOI'O ITPEJMETA
«XUMHMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B nenom pesynbraThl ocBoeHust oOywatomumucs c¢ 3IIP yueGHoro mpeamera
«Xumus» JOKHBI COBMANaTh ¢ pesyiabTaTamu denepanbHOi pabodeid MporpaMMbl
OCHOBHOTO 00111eT0 00pa3oBanusi. Hanbosee 3HaUMMBIMU SIBIISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS TPOTPAMMBI OCHOBHOTO 00IIIEro 00pa30BaHUs
JOCTUTAIOTCST B XOJ€ OOYYECHHS XUMHUU B €JIMHCTBE YYEOHONW W BOCIHTATEIHLHOMN
NEATEIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, TPUHSITHIMH B OOIIECTBE TPaBUIaMHU 1 HOPMaMH
MOBEICHHUS U CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMATH3AIIH

00yJarommxcs.
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JIn4HOCTHBIE pE3yNbTATHI OTpaXxaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJCTBOBATbCA CHUCTEMOUN MO3UTHBHBIX LIEHHOCTHBIX OPUEHTAIMH U PACIIUPEHUE
OTIBITA JIESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIECHHSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACJIEAUI0, TOHUMaHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEpHOM HH(OpManued o MepeaoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMHUHU, 3aUHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

IIPEICTABIICHUS O COLIMAIBHBIX HOPMaX U MPaBUjIaX MEKINYHOCTHBIX OTHOILICHHIMA
B KOJUIEKTMBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
y4eOHO-MCCIIEeI0BATENbCKOM, TBOPUECKON U APYTHX BHIAX AESITEIIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATENbHOCTH  IPHU  BBINOJHEHUU  Y4EOHBIX,
M03HABATENbHBIX 33]1a4, BHIIOJHEHUH XUMHUUECKUX KCIIEPUMEHTOB, CO3aHUH YUEeOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JesTeNIbHOCTH, TOTOBHOCTU OIICHMBATh CBOE MOBEACHHE U IMOCTYINKH CBOUX
TOBAapuIlE C IO3WLHUHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBHI ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKHU U COCTABISIOLIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAyYHOM KapTUHBI MHpA, MPEJICTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, 0
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX HAa MOJIyYEHHE HOBBIX 3HAHUW IO
XUMHH, HEOOXOUMBIX JIJIs1 OOBSICHEHHS Ha0JII01aeMbIX MIPOLECCOB U SBJICHUH;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIbTYPhl, B TOM YHCIIC
HABBIKOB CAMOCTOATEILHON PabOThI ¢ Y4EOHBIMU TEKCTAMHU, CIIPABOYHOM JIUTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJOTUH;

uHTepeca K OOYyYEHHI0O UM TMO3HAHWUIO, JI0003HATENbHOCTH, TOTOBHOCTH M
CIOCOOHOCTH K CaMO0Opa30BaHUIO, MPOEKTHON M UCCIIE0BATEIBCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANPABICHHOCTH U YPOBHS 00y4€HHUS B JaJIbHEHIIIEM;

4) popmupoBaHus KyJIbTYPhI 310POBBSI:

OCO3HAHMS LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOIICHUS! K CBOEMY 370POBBIO,
YCTaHOBKH Ha 370POBBIN 00pa3 »KU3HU, OCO3HAHUS MOCIEACTBUN U HEMPUSATHUS BPEIHBIX
NpUBBIUEK (YMOTpEOJIEHUST aJKOTojdsl, HAPKOTHUKOB, KYpEHHUs), HEOOXOJIUMOCTH
coOMI0/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpAllleHUH ¢ XMMHUYECKMMHU BEIIECTBAMU B
OBITY U peaIbHOMN KU3HM;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEepeca K MPAKTHUECKOMY M3YYEHHMIO Mpodeccuil U TpyAa pas3IudyHOTO poja,
YBaXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AEATENbHOCTH, B TOM YHCIIE HA OCHOBE
MIPUMEHEHUS MPEAMETHBIX 3HAHUHM 0 XMMHH, OCO3HAHHOTO BbIOOpA MHAMBUIYATBHON
TPACKTOPUU MPOJOIDKEHUS OOpa3oBaHMsl € YYETOM JUYHOCTHBIX MHTEPECOB U
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CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH, YCIEUIHOH
po(eCCUOHATIBHONW NI€ATEIBHOCTY U Pa3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTb
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHUYECKU LIETIECO00PA3HOT0 OTHOLIEHMSI K IPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 30pOBOTO M 0€301acHOro
oOpa3a HU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (U3NYECKOMY U
ICUXUYECKOMY 3/I0pOBbIO, OCO3HAHMSI LIEHHOCTH COOJIOIEHUs MpaBuil O0€30MacHOro
MOBE/ICHUS IPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOUINX 3/JOPOBBIO U
YKU3HHU JTIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble TpPHU H3YUYECHUU XUMHUH, IS
peleHns 3a/1a4d, CBA3AHHBIX C OKPYXKAIOIIEW NMPUPOJHON CPENOM, MOBBIIIECHUS YPOBHS
AKOJIOTUYECKOH KYIbTYpbl, OCO3HAHMS INI00AIIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM
Y IIyTE€W UX PELICHUs IOCPEACTBOM METOJOB XUMHH;

HKOJIOTMYECKOTO MBIIUICHHS], YMEHHSI PYKOBOJCTBOBATHCS UM B I03HABATEIBHOM,
KOMMYHUKAaTUBHOM M COLMATIbHON IPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yJbTaThl OCBOSHUS 00pa30BaTEIbHON MPOTPaMMBI  TIO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quCIIe:

1) 0a30BbIC IOTHYCCKUE ICHCTBUSL:

BBISIBJIATD IPUYHMHBI U CIEICTBUS MPOCTHIX XUMUYECKUX SIBJICHUH;

OCYIIECTBIISTh CPABHEHHE, KJIACCU(DUKAIINI0O XUMUYECKUX BEIIECTB MO 3a/IaHHBIM
OCHOBAHMSIM U KPUTEPUSIM JIJIs1 YKa3aHHBIX JIOTUYECKUX OTepaIui;

CTPOUTH JJOTHYECKOE CYXKACHHUE TIOCTIE TIPEIBAPUTEILHOTO aHAIN3a, BKITIOYAIOIIEe
YCTaHOBJICHHUE MPUYNHHO-CIICCTBEHHBIX CBSI3EH

co3/aBaTh, MPUMEHSITh U MTPEOOPA30BHIBATH 3HAKU M CUMBOJIBI, MOJCIIA U CXEMBI
JUTSI peIieHUsT y4eOHBIX U TT03HABATEILHBIX 33124 C TIOMOIIBIO MEe1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHMHUYECKMX TIPOIIECCOB M HX
MTOCJIC/ICTBHSI;

2) 0a30BbBIC UCCIICOBATEILCKUE ICHCTBHS:

C TTOMOIIIBIO TE/Iarora MPOBOAUTH XUMUYECKUN OIIBIT, HECIOKHBIN SKCIIEPUMEHT,
JUTSI YCTaHOBJIEHUSI 0COOCHHOCTEH 00bEeKTa N3YUCHUS, TPUUNHHO-CIICACTBEHHBIX CBsI3el
Y 3aBUCUMOCTEH 0OBEKTOB MEXIY COOOM;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBOJIBI IO pE3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
MOCTABJICHHOM 3a4a4M;

npeoOpa3oBbIBaTh HH(GOPMAIIUIO U3 OJHOTO BHUJIa B APYrou (TabiauIly B TEKCT U
mp.);

UCKATh UM OTOMpaTh MH(POPMALUIO WM JAaHHBIE U3 UCTOYHHKOB C y4ETOM
NpeaioKeHHON yueOHOM 3a71auM U 3aIaHHBIX KPUTEPUEB.
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OBnaseHne yHUBEPCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B IpyIliie (ompeaensaTh o0ue e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora Wik CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHChbMEHHBIC
TEKCThl C KCIOJIb30BAHHEM WJLIFOCTPATUBHBIX MAaTEpPHUAJIOB ISl BBICTYIUICHHUS TEpEN
ayJUTOpUEHN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUHTEIEM U CBEPCTHUKAMU; pabOTaTh MHIMBHUIYAJIbHO U B TPYMIE: HaXOIUTh 0OIIee
pelieHre W paspemarb KOH(QJIMKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M ydeTa
UHTEPECOB; (OPMYINPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/a B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTH U ITPOSIBISATh TOTOBHOCTD K MPEIOCTABICHUIO OTYETA IIEPE TPYIIION.

OBnazieHNE YHUBEPCATHLHBIMU YUCOHBIMH PETYJISITUBHBIMU JICHCTBUSMU:

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpPEAeNsITh Ielb
yueOHOM! JesITeIbHOCTH;

BJIAJICT OCHOBAaMHM CaMOKOHTPOJS, CAMOOLICHKM, TPUHATUSA PpEUICHUA U
OCYILIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOI U MMO3HABATEIbHOM 1€ATEIbHOCTH;

COOTHOCUTH CBOU JICUCTBHUS C IUIAHUPYEMBIMU pPE3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEUW JEATEIBHOCTH B IIPOLECCE IOCTHKEHUSA pe3yibTara, OIPENeisiTh
CIOCOOBI IUCTBUI B paMKax MPEJI0KEHHBIX YCIOBUI U TpeOOBaHUI, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSAIOILICHCS CUTYAIUEH;

JIaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;

NpEeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH y4eOHOU
3a/1a4y;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblil pe3yibTaT
JESITETbHOCTH, OMPENENATh TMO3UTHUBHBIE W3MEHEHHUs W HampaBlieHUs, TpeOyromme
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHHUIO 00S3aTEIbHOTO COJIEP KAHMS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON pabodeid MporpamMMoO, BBIICISIOT: HAYYHBIC
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUH, crneruduyeckne s y4eOHOro mpeamera
«XuMUsD», BUABl ACATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO W MPUMEHEHUIO B PA3JIMUHbBIX YYEOHBIX U HOBBIX CUTYAITUsIX:

MPEJICTABJICHHE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBJIICHUM IPUPOIBI,
MOHUMaHWE OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HAyKh Kak o0OJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIeH KyJbTYpbl M MPAKTHYECKOU
JESATEeIbHOCTU Y€JIOBEKA B YCIOBUSIX COBPEMEHHOT0 O0I1IECTBA; IOHUMAaHHE MECTA XUMUU
Cpeay IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHHE OCHOBAMHU MOHATUMHOIO alllapaTa i CMMBOJIMYECKOTO SI3bIKa XUMUU JJIS
cocTaBiieHHs] (OpPMYJT HEOPraHUYECKUX BELIECTB, YPABHEHUN XUMHUYECKUX peaKkiuil (c
OTMIOpOM Ha aJIropuT™M y4eOHBIX JEWCTBUM); BIIaJICHUE OCHOBAMHU XHUMHUUYECKOM
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HoMmeHKIaTypbl (IUPAC u TpuBHaNbHON) M YMEHHE HMCHOJB30BaTh €€ ISl PEIICHUS
yueOHO-TI03HaBaTEIbHBIX 3a7]a4 C TOMOUIBIO YUUTENS; YMEHHE HCIOIb30BaTh MOJIETU
JUTs1 OOBSICHEHUS] CTPOCHHSI aTOMOB M MOJIEKYJI 10 aITOPUTMY C OIIOPOI Ha ONPEICICHHUS;

MPEICTABICHUE O CUCTEME XUMHUYECKUX 3HAHUN U YMEHHUE C TOMOUIBI0 YUUTEIs
NPUMEHSATh CUCTEMY XMMHUYECKUX 3HAHMM JJIS YCTAHOBJICHUS B3aMMOCBSI3EM MEXITy
U3YYCHHBIM MaTE€pUaJIOM M MpPHU TOJYyYEHWU HOBBIX 3HAHUM, a TakXKe B IMpoIlecce
BBITIOJIHEHUS Y4YeOHBIX 3aJaHUd W Tpu paboTe C UCTOYHHUKAMHU XHUMHYECKOM
uH(pOpMaIINU, KOTOPAast BKIIOYAET:

BAKHEUIINE XUMUYECKHE TOHATHS: XUMUYECKUW D3JIEMEHT, aTOM, MOJEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeIHss),
XUMHUYECKasl peaKlMs, pPEaKUUu COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, pPEAKIUU
3aMEIEeHUs], peaklul 0OMeHa, TEII0BOM (P (EeKT peakluu, 3K30- U IHAOTEPMUUYECKUE
peaklnu, pacTBOpP, MaccoBas J0JII XMMUYECKOTO AJIEMEHTA B COCIMHEHHH, MacCOBas
JI0JIL ¥ IIPOLIEHTHAsI KOHLIEHTpAaLus BEUIECTBA B PACTBOPE, SIAPO aTOMa, AIEKTPUIECKUI
CJION aTtoma, aToOMHas OpOuTallb, paJuyC aTOMa, BAJIEHTHOCTb, CTENEHb OKUCIECHHUS,
XUMHUYECKasl CBS3b, JIEKTPOOTPHULIATEIBHOCTD, NOJIIPHAs W HEIOJISIPHAsT KOBAJCHTHAs
CBSA3b, MOHHAs CBS3b, METAJUIMYECKas CBSI3b, KPUCTAUIMYECKAs pelIeTKa (aToMHas,
WMOHHAs, MeTa/sIn4yecKasi, MOJEKYJspHasi), WOH, KaTHOH, aHWOH, JJIEKTPOJUT M HE
ANEKTPOJUT, AJIEKTPOJIUTHYECKAss JIUCCOLMAlMs, pEakUud HOHHOro  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBHTEIID,
OKHUCJIEHME U BOCCTAHOBJIEHUE, 3JIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XMMHUYECKOM pEaKIUH, KaTaau3aTtop, MpeAesIbHO
nomyctuMmas konuenrpauus (I1/1K), koppo3us MeTasioB, CIIaBhI;

OCHOBOITOJIAra0IIMe 3aKOHbI XMMUU: 3aKOH COXpaHeHUs Macchl, [leproanyeckuii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTHUYECKOM
JUCCOLIMALINM, & TaKXK€ MPEJICTABICHUS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIE
DKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX HMCCIIEJOBAHUS BELIECTB U WU3YUYCHUS
XAMUYECKHUX PEAKIINM;

IPEICTABICHUE O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX IJIEMEHTOB
(pammyc aroma, 3JIEKTPOOTPULIATEIBHOCTh), IPOCTBIX W CJIOXKHBIX BEIIECTB OT
MOJIOKEHUSI 3JeMeHTOB B [lepnoanueckoid cucteme (B MasbIX NEPHOJAX W TJIaBHBIX
MOATPYINAX) U AJEKTPOHHOIO CTPOCHUSI aTOMa; YMEHUE OOBACHSTH CBA3b MOJIOKEHUS
sanemeHTa B llepuoanyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, 0oOIllee YHUCIO 3JIEKTPOHOB),
pacupenesnieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TpeX
MEPUOJIOB, KaJusl U KalbIUsl; KIACCU(PUIMPOBATH XUMUYECKUE DJIEMEHTHI C OMOPON Ha
onpeneneHus: GU3NIECKOro cMbIcia IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIBI;

YMEHHE KJIaCCU(PHUIMPOBATH XUMHUUECKHE 3JIEMEHThI, HEOpraHMUECKHE BEIIecTBa U
XUMUYECKUE PEAKLHH C ONOpPOM Ha CXEMbI; OMNPENEiATh BaJE€HTHOCTh M CTENEHb
OKHUCJIEHUSI XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3U W THUIl KPUCTALTMYECKON
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CTPYKTYPbI B COCIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPEbl B BOJAHBIX PACTBOPAX BEIIECTB
(KUCTIOT, OCHOBAHUM ), OKUCIUTENb K BOCCTAHOBUTEID 10 AJITOPUTMY YUEOHBIX I€HCTBHI;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJIOPOJ, rpaduT, aiMasz, KpEMHUI, a30T,
dhocdop, cepa, xs1op, HATPUH, KA, MAarHUM, KaJbIIUHA, A TFOMUHUH, )KEJIe30) U CIIOKHBIX
BELIECTB, B TOM WYHCIE€ MX BOJHBIX pacTBOpPOB (BOAA, aMMHAaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHAbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHkKa, xenesa (II u III), okcuasr yraepoaa (I u IV), kpemuus (IV), azota u dpocdopa
(III u V), ceper (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
YroJibHAas1, KPEMHHUEBAS KUCIIOTA U UX COJIM); ONMKUCHIBATH C OMOPOM HA MJIAH U KIIIOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT WX COCTaBa U CTPOEHHUS TOCJE MPEABAPUTEILHOIO aHajiu3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXHOCTH
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILICHUN B PA3JIUYHBIX YCIOBUSX, BIUSHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOIHYIO CPENY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJIIPHBIE U MOHHBIC YPaBHEHUS PEaKIMi (B TOM YHCIIEe PEaKIMii HOHHOTO 0OMeHa
U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi), WUIIOCTPUPYIOIINX XUMUYECKUE
CBOWMCTBA M3YYCHHBIX KJIAcCOB / rpylI HEOPraHWYECKMX  BEIIECTB, a TaKXKe
MOATBEPAKAAIOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIIECTB, MACCOBYIO JIOJI0O XMMHUYECKOTO 3JIEMEHTAa B COEAUMHEHUU, MACCOBYIO JOJIIO
BEIIIECTBA B PACTBOPE, KOJIUYECTBO BEIIECTBA U €ro Maccy, o0ObEM Tra3oB C OMOpPOM Ha
oO1ue GopMyJsibl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEAKIUi 1
HaXOJUTh KOJIMYECTBO BEIIECTBa, 00bEM U MACCy PEareHTOB WJIM MPOJAYKTOB PEAKIUU C
OMopoil Ha 00pa3el], aNropuT™M y4eOHBIX JEHCTBU;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) TPU HM3YyUYECHUU BEIIECTB M XMUMHUYECKUX SIBJICHHUH C
OMOpPOM Ha aITOPUTM YYEOHBIX NEHUCTBUM;, yMmMeHHE ChOpPMYIUPOBaTH MPOOIEMy U
MIPEIOKUTH ITyTH €€ PEIICHUS C TOMOIIBIO TIeJarora; 3HaH1ue OCHOB 0€301MacHON padOThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKOW TTOCYI0N U J1a00OpaTOPHBIM 000PY10BAHUEM;

HaJMYue MPAKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX IKCIIEPUMEHTOB IO/ PYKOBOJCTBOM YUUTENsl C OOCYXKIEHHUEM IIaHa
PabOTHI UM COCTABIICHUEM TaOJIHIIBI:

M3y4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIOITUE TTPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

M3y4eHHE CIIOCOOO0B pa3/IesICHHs] CMECei;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPOJIa U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJyYEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE DPACTBOPOB C ONPENEIIEHHOW MAacCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIIECTBA;

19



UCCIICIOBAHUE W OINKHCAaHUE CBONCTB HEOPraHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
OTPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KHUCIOT U LIEJIOYEH;

WU3YYCHHE B3aUMOJACHCTBHUS KHCIOT C METaJUIaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMHU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

HCCIeT0BaHne aM(POTEPHBIX CBOWCTB THAPOKCHUIOB ATFOMUHUS U ITMHKA,;

pelIeHrne  DKCIePUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPraHUYECKUX COCTUHECHUIN;

pelIeHrne  JKCIEPUMEHTAIBHBIX  3aad 10 TeMe  «DJEeKTPOJIUTHYECKAs
JTUCCOITALINSY,;

pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelne HemeTamuibl U UX
COCTUHEHUSDY;

pEILIEHHE SKCIEPUMEHTANIBHBIX 3a1ay Mo TeMme «BaxkHelmme Mmeramibl U UX
COEIUHEHUSDY;

XUMUYECKUE IKCIEPUMEHTBI, HILTIOCTPUPYIOIIHNE MIPU3HAKH MTPOTEKAHUS pEaKIUN
MOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
XJopua-, Opomua-, uomua-, cynbdar-, docdar-, kapOoOHAT-, CHIMKAT-AaHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, Kajbllvs, allOMUHUS, Xene3a (2+) u
xenesa (3+), menu (2-+), IIUHKa;

YyMEHHUE TIPEACTABIATh pPE3yJbTaThl AKCIEpUMEHTa B (GoOpMe BBIBOJIOB,
JI0Ka3aTeIbCTB, rpa)uKOB U TAOJIUI] U BBISIBIIATH SMIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWIaMU 0€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCIIOJIb3yEMbIMU
B MTOBCETHEBHOM JKM3HU, a TAK)KE MPaBUIIAMU TTOBEACHUS B IEJISIX COCPEKEHUS 310POBBS
1 OKpYXKaIOIIeH MPHPOIHON Cpeibl, MOHMMaHHWE Bpeaa (OMAacHOCTH) BO3JEHCTBUS Ha
KUBBIC OPTaHU3MBbI OMPEACIICHHBIX BEIIECTB, a TaKXe CIOCOOOB YMEHBIIICHUS U
MPEAOTBPAICHUSI UX BPEIHOTO BO3ACHCTBUS; MOHUMAHHE 3HAYEHUS >KUPOB, OEJIKOB,
YIJIEBOJIOB JIJI1 OPTaHU3Ma YEJIOBEKa;

BJIQJICHUE OCHOBAaMHM XUMHUYECKON TIpPaMOTHOCTH, BKJIIOYAIOLIEH yMEHUE
MPAaBWJIBHO UCIIOJb30BaTh M3YyUYECHHBIE BEIIECTBA W MaTepuanbl (B TOM YHCIE,
MUHEPAIbHBIC YJIOOPEHUS, METAUIbl M CILIABbI, MPOAYKTHI MEepepabOTKU MPHUPOIHBIX
HMCTOYHHUKOB YTJIEBOAOPOAOB (YIJis, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIbCKOM
XO034MCTBE, HA TPOU3BOJCTBE;, YMEHHUE TMPUBOAUTHL TMPUMEPHl MPABUIHLHOIO
WCIIOJIb30BaHUS U3YUYEHHBIX BEIIECTB U MaTepUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3W MEXKIY PEabHO HAOJI0aeMbIMH XUMHUUYECKUMHU
SBJICHUSMHM M TIPOIIECCaMHU, MPOUCXOMSIIMMU B MaKpO- U MHUKPOMHPE, OOBSICHSITH
MPUYMHBI MHOTOOOpa3usi BEIIECTB; YMEHHUE WHTETPUPOBATH XUMHUYECKHUE 3HAHUS CO
3HAHUSAMU JAPYTUX yU4E€OHBIX MPEAMETOB C MTOMOIIBIO TIEAArora;

npeacraBieHne o chepax mnpodeccHOHATBLHON AESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU Ha JJOCTUKEHUAX XUMUYECKOU
HAyK{; HAJIMYUE OMbITa pabOThl C PA3TMYHBIMU UCTOUYHUKAMU MH(GOPMAINH 110 XUMHUHU
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(HayyHO-TIONYJISIpHAs JIUTEpATypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI) C
ONOPOM Ha AJITOPUTM: YMEHUE OOBEKTHUBHO OLICHMBATh MH(OPMALIMIO O BEIECTBAX, UX
[IPEBPALICHUAX U IPAKTUYCCKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeielieHHbIe 110 roj1laM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJly, YK€ Ha3BaHHbIE B MPEAbIAYLIMX rofax MO3UIINH, Kak
MIPABUJIO, IOCJIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
10 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEbIAYIINUX JIET).

8 KIIACC

pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMYECKUX IIOHATHH: aToOM, MOJIEKya,
XUMHUYECKUN 3JIEMEHT, IIPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHAS U
HEOJHOPOJIHAsA), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAs M MOJIEKYJIIpHas Macca,
KOJIM4YECTBO BEUIECTBA, MOJIb, MOJIIPHAS Macca, MaccoBasi JOJII XUMHUYECKOIO 3JIEMEHTa
B COCOUMHEHUHU, MOJSIpHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3EKTPOOTPULIATEIIBHOCTD ™, CTENEHb OKHCJICHMS, XUMHAYECKAS peakiusi,
KJacCUu(PUKaluusg peaklHil: peakuud COEAUMHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIlEeHHs], PeaKIMU 0OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3(PQeKT
peakuuu™; a1po aroma, dJEKTPOHHBIN CIOM aroMa, aTOMHasi OpOUTAIb, PaIuyC aTOMa,
XUMHUYECKasl CBSA3b, MOJISIPHASI U HEMOJspHasi KOBAJEHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBasl JIOJi BellecTBa (MPOLEHTHAs KOHLEHTpalus) B
pacTBope;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH (cM. m. 1) u
IIPUMEHSATH 3TU MOHSTHS IPU ONMCAHUU BELIECTB U UX NPEBPALICHUI;

UCIOJIb30BaTh XHMMUYECKYI0 CHMBOJMKY JUIsI COCTaBJIEHUS (OPMYJ BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUYECKUX pEaKLui, 3IEKTPOHHOr0 OaiaHca;

OIpEAENATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb
OKHUCJIEHHUSI DJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX C OMOPOM Ha OmpenesieHus, B TOM
YHuClie CTPYKTYPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEHU 10 (QopMyrnaMm; BUJI XUMHUYECKOW CBS3U (KOBAJIGHTHAsT M HWOHHAas) B
HEOPTraHWYECKUX COCTUHEHUSX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUN, YMETh C MOMOUIBIO
YUUTENSl MPUMEHSTh CUCTEMY XMMHMUYECKUX 3HAHUM, ISl YCTAHOBJIEHUS B3aWMOCBS3U
MEX1y U3yUYE€HHBIM MAaTepUAJIOM U MPH MOJyUYEHUU HOBBIX 3HAHUM, a Takxke npu padoTe
C HCTOYHMKAMH XuMudecko uHpopmanuu. OpHEHTUPOBATHCA B TMOHATHSAX U
OIepUpOBaTh UMHU Ha 0230BOM YPOBHE, IPUMEHSITH NP BBINOJIHEHNN yU4E€OHBIX 3aJaHUN
U PEIICHUHU PacueTHBIX 3aJlad C OMOPON Ha aNrOpUTM Y4YEOHBIX JECUCTBUN H3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, [lepuonnuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJISIpHasi TEOpUS.
CooTHocuTh 00O3HAUEHHUs, KOTOpble MMeroTcsi B Tabnuue «llepuogmueckas cucrema
xumudeckux daeMeHToB J[. M. MenaeneeBa» C YUCIOBBIMM  XapaKTEPUCTHKAMU
CTPOEHMsSI aTOMOB XUMHYECKHMX 3JEMEHTOB (COCTaB M 3apsii sjapa, oOliee 4Yucio
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ANIEKTPOHOB U PACHPEIEIECHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJEMEHTBhI; HEOPraHUYeCKHUEe BEIECTBa;
XUMHUYECKUE peakiuu (10 YHCIy U COCTaBY YYACTBYIOIIMX B PEAKIMHU BEIIECTB, IO
TeraoBoMy 3P (GEKTy, MO0 U3MEHEHUIO CTETIEHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
OTIOPOM Ha CXEMBI;

XapaKkTepu3oBaTh (OMUCHIBATh) OOIME XMMHYECKHUE CBOICTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAsd OMUCAHUE MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHECHHI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBI;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMMHUYECKUX MPEBPALLEHUN B Pa3IMYHBIX YCIOBHSIX MOCIE
MIPEABAPUTEIBHOTIO 00CYk ACHUS C I1E1arorom;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3Je€MEHTa 1Mo (opMyse COECAUHEHUS; MACCOBYIO JIOJIIO
BEILIECTBA B PAacTBOPE; MPOBOAMTH PACUETHI 10 YPAaBHEHHIO XMMHUYECKON PEaKkIHH C
OIIOPOU Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHalu3 MU
CHUHTE3, CpaBHEHHE, OOO0OIIEeHNE, CHUCTEMaTu3alus, KiIacCU(UKaLKs, BbISIBICHHUE
IIPUYMHHO-CJIEACTBEHHBIX CBS3€M — I M3YyYEHHsI CBOWCTB BEIIECTB M XWMHUYECKHX
peakiuii; €CTeCTBEHHO-Hay4YHbIE€ METOJbl IIO3HAHUS — HAOIIOJICHUE, H3MEPEHHE,
MOJIETTUPOBAaHUE, HKCHEPUMEHT *(peajbHbIi M MBICICHHBIN)* 1OA PYKOBOJICTBOM
nejarora,

CJIeI0BaTh NpPAaBWJIAM IOJIb30BAaHUS XMMHUYECKOM NOCYJI0M W J1abopaTOpHBIM
000OpyZOBaHUEM, a TaKXe MpaBWjaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMU T10 BBITTOJIHEHHIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA MW KHUCJIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € OMPEACTEHHON MAacCCOBOM J0JIEN paCTBOPEHHOTO BEMIECTBA; INIAHUPOBATH U
IIPOBOJIUTH XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHHWIO PACTBOPOB WLIEIOYEH M
KHCJIOT C TIOMOIIBI0O WHIUKATOPOB (JakMmyc, (eHondTanend, METWIOPAHX U Jp.),
MOJITBEPXKJIAIOIIUX KaueCTBEHHBIM COCTaB HEOPTaHWYECKUX BEIIECTB (KaueCTBEHHBIE
pEaKLMK Ha HOHBI) IO PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX TOHSATHH: XUMHUYECKHH JJIEMEHT,
aToOM, MOJIEKyJla, WOH, KAaTHOH, aHWOH, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJIGCHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTETICHh OKHUCJICHHS, XUMHUYECKas PEaKIus,
XUMUYECKasl CBSA3b, *TEIUIOBOM 3(PGEKT peakiuu, MOJb*, MOJSIpPHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEIJIEKTPOJIUTHI, IJICKTPOIUTHUECKAS TUCCOIMAIINS, PEAKIIMA HOHHOTO
oOMeHa, KaTanu3aTop, *XMMHYECKOE paBHOBECHE, OOpaTHMMbIe W HEOOpaTHMBbIC
peakIuu™, OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKHCIIUTEIh, BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTAHOBJICHHE, aJUIOTPOIHS, aM(pOTEPHOCTh, XUMHUYECKas CBSI3b
(koBajicHTHAs, WOHHAS, METATMYECKas), KPHUCTAUIMYECKas pemeéTka, *Koppo3us
METAIJIOB, CIUIaBBI, CKOPOCTh XHMHYECKOH pEaKIUu*, TMpeneabHO JOIMyCTHMAasI
koHueHTpanus (ITJ1K) BemecTsa;

WLUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHHA (cM. M. 1) u
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MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKK W CHUMBOJBI ISl (UKCAIMM Pe3yJbTAaTOB HAOIOACHUM,
cocTaBiieHHs] (GOpMyJ BEHIECTB U YPABHEHUM XUMHMUYECKUX PEAKIMM, 3aIUCH JaHHBIX
ycioBuii 3as1a4. Mcnonbs3oBath 0003HaueHus1, uMmeroniuecs B [lepuoandeckoit cucreme u
TabauIe PACTBOPUMOCTU KUCIIOT, OCHOBAaHUM U COJIEH B BOJIE /1JIs BBITIOJIHEHUS 38/ 1aHUM.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C ONTOPO Ha ONPEEICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3M (KOBAJIEHTHAsl, WOHHAs, METAJIMYECKas)) B HEOPraHUYECKHUX
COCIMHCHUSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMyre; XapakTep Cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  [lepmoamueckoro  3axkona .M. MeHneneera wu
JIEMOHCTPUPOBATh €ro IMOHMMAHUE: *OMHUCHIBATH U XapaKTEPU30BaTh* TaOIMYHYIO
dbopmy Ilepuogmueckoil CHUCTEMbl XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHSITHUS
«rnaBHasg noarpynmna (A-rpynmna)»y U «mobounas noarpynna (b-rpymnma)», manbie u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOINYECKON
TabNuIle, C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB
(coctaB u 3apsj sipa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsIM); *OOBICHATH* 0OIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XWMHUYECKHX
AJIEMEHTOB M MX COCIMHEHUHN B Mpeliesiax MallbIX MEPHOJIOB U TJABHBIX MOATPYIIL C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHl; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBYy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TerioBoMy 3G PeKTy, M0 UBMEHEHUIO CTENEHEH OKHUCICHUS XUMMUYECKUX JIEMEHTOB) C
ONOPOU Ha CXEMBI,

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE MPUMEPAMH MOJIEKYJSPHBIX U
VMOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUUECKUX PEAKLIUI C OITIOPOU HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE M COKpAIIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peakuii, MOJTBEPKIAIOIINX CYIIIECTBOBAHUE I€HETUUECKOMN CBSI3M MEXK]ly BEIIECTBAaMU
Pa3JIMYHBIX KJIACCOB;

packphIBaTh CYIIIHOCTh OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHMS JIEKTPOHHOTO OanaHca ITUX PeaKInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXXHOCTH TIPOTEKAHUSI XUMHUYECKHX TMPEBPAIICHUN TOCIE MPEeIBAPUTEIBHOTO
00CYXKJIeHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCCOBYIO JIOJIO0 XMMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHUHU C
OIIOpPOM Ha aJrOpUTM;

cleloBaTh MpaBUJaM TOJIb30BAHHMS XUMHYECKOM MOCYJIOH W J1a00paTOpPHBIM
o0oOpyZIOoBaHMEM, a TaKXKe MpaBWIaM OOpAIICHHs C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
COOMpPaHMIO ra3000pa3HbBIX BEIIECTB (AMMHAKa U YIJIIEKUCIIOro Tra3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BELIECTB: PAcCMO3HABaTh OMNBITHBIM MYTEM XJOPHUA- OpOMHI-, HOAUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCH]I-UOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMU MBICTUTEIBHONU JIEATEIbHOCTH — aHalu3 M|
CUHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHHE IPUIUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI U3YYCHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; ECTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCTIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN).

Kpurtepuu ouenuBanus pador odyuyawmuxcs ¢ 3I1P mo npeamery «Xummusp»
OLEHKA YCTHOI'O OTBETA
OtmeTka«S»:
- OTBET MNOJIHBIM U ITPAaBWJIBHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPHIA;

- MaTCpHral U3JI0KCH B OHPGHGHGHHOﬁ JIOTUYECKOM IIoCJICA0BAaTCIbHOCTH,
JIUTCPATYPHBIM A3BIKOM;

- OTBET CaMOCTOSITEIbHBIM.
OtMmeTKa«4»;
- OTBET MOJIHBIM U MTPAaBWJIbHBIA HA CHOBAaHWUHU W3YyYECHHBIX TEOPU;

- MaTepUaN U3JI0KEH B ONPEIEICHHON JIOTHYECKOM MTOCIEN0BATENIBHOCTH, IIPH 3TOM
JIOTTYTIIEHBI/IBE-TPU HECYIIIECTBEHHBIE OIMMUOKH, NCIIPABICHHBIC 110 TPEOOBAHUIO
YUUTEIIA.

OrMmeTka«3»:

- OTBET MOJIHBIN, HO MPU 3TOM JOMYIIIEHA CYIIECTBEHHAsI OIMOKA WJIM OTBET HEMOJIHBIM,
HECBSI3HBIM.

OTMmeTKa «2»:

- [IpY OTBETE OOHAPYKEHO HEMOHUMAHKE YYAIIUMCSI OCHOBHOT'O COJIEpXKaHUsl yueOHOTO
MaTepuasa Wiu J0MYIIEHbl CYyIECTBEHHbIE OINOKU, KOTOPbIE YUaIIUNUCs HE MOXKET
WCIIPaBUTh ITPU HABOJSILIKX BOIPOCAX YUUTEINSI, OTCYTCTBUE OTBETA.

OLEHKA ITPAKTUYECKUX PABOT

OtMmeTKa«S»:
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- pa60Ta BBIIIOJIHCHA IMOJHOCTBIO U ITPAaBUJIBHO, CACIIAHBI ITPABUJIBHBIC Ha6J'II-OII€HI/ISI )41
BBIBO/JBbI,

- BKCHEPHUMEHT OCYILECTBIIEH IO MUIaHY C YYETOM TEXHUKH O€30MMaCHOCTU U IPABUII
paloThI ¢ BellecTBaMU U 000pyI0BaHUEM;

- POSIBJICHBI OPTAaHU3ALIMOHHO - TPY/I0BbIE YMEHUSI, MOIIEPKUBAIOTCS YUCTOTA
pabouero Mecta u opsAI0K (Ha CTOJIE, 9KOHOMHO MCIOJIB3YIOTCS PEaKTHUBBI).

OrMmeTka«éd:

- paboTa BBITIOJIHEHA MTPABUIILHO, C/ICTIaHbI TPaBUIILHBIC HAOTIOCHUS U BBIBOJIBI, HO
IIPH 3TOM DKCIIEPUMEHT IIPOBEJICH HE MTOJTHOCTHIO WU JOIYIICHBI HECYIIECTBCHHBIC
OIIUOKH B paboTe ¢ BEIIECTBAMH U 00OPYI0BAHUEM.

OtrMmeTKa«3»:

- paboTa BBHINIOJIHEHA MTPABUJILHO HE MEHEE YEM HAIIOJIOBHHY WM JIONYIIEHA
CyLIECTBEHHas OIIMOKa B X0J1€ IKCIIEPUMEHTA B OOBSICHEHUH, B O(POPMIIEHUU PAOOTBHI, B
COOJII0/IEHNH TTPaBUJI TEXHUKHU O0€30MMaCHOCTHU IIPHU pabOTEe C BEIIECTBAMU U
000pyI0BaHUEM, KOTOpAsk UCIIPABISAETCS MO TPEOOBAHUIO YUUTEIIS.

OTMeTKaAW2»:

- IONyIIeHBI JiBe (M 00JjIee) CyIeCTBEHHbBIE OIMOKN B XO€: DKCIICPUMEHTA, B
00BbsACHEHHH, B 0()OpPMIIEHUH PAOOThI, B COOIIOEHUU NPABUII TEXHUKH 0€30M1aCHOCTH
npu paboTe ¢ BeleCTBaMHU U 000pYJOBaHUEM, KOTOPBIE YUaILUICS HE MOXKET
UCIIPaBUTh JaXXe MO TPeOOBAHUIO YUUTES;

- paboTa He BBHITIOJIHEHA, Y YYaIlleroCsl OTCYTCTBYIOT IKCIIEPUMEHTAIbHBIE YMEHUS.
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAaHUE U KOJIMYECTBO YACOB, OTBOJUMBIX HA OCBOEHHUE KaXKJ10i TeMbI y4EOHOTO MpeaMeTa « XUMHUSD)
®denepalibHOM aganTHPOBAaHHON OCHOBHOM 00pa30BaTebHOM IPOrpaMMbl OCHOBHOIO 0OIIEro oOpa3zoBaHMs OOy4arOLIUXCS C
3aJIepP’KKOM IICUXUYECKOTO Pa3BUTHUSA, B IIEJIOM COBMAJAIOT C COOTBETCTBYIOIIMM pasnenoMm denepanbHoll pabodeil mporpaMmsl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTesIbHOM MporpaMMbl 0CHOBHOTO 00111ero oopazosanus. [Ipu stom Opranuzanus
BIIpaBE€ camMa BHOCHTb M3MEHEHMsS B COJEpXKaHUE M paclpeleleHHe ydeOHOro marepuaja IO rojaM oOOydeHHus, B
MIOCJIEZIOBATENIBHOCTh U3YYEHHSI TEM M KOJIMYECTBO YaCOB HAa OCBOEHHUE KAXKIOW TEMBbI, ONpEAENICHUE OpraHU3alMOHHBIX (HopM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX oOydaroniuxcs ¢ 3IIP, creneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aJaNnTaluKi Y4eOHOro Marepuaia o XUMHHM, NpeacTaBieHHbIMU B [losicHUTEIbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOrO TEMATHUECKOIO IUIaHMpOBaHMs il oOydarommiics ¢ 3I1P: mepBbiii npeanonaraer
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

- BAPUAHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeEMs

8 KJIACC

(2 g4 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble Tembl, OcHOBHOE cogep’KaHue OCHOBHbIe BUAbl A,eATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMMOE Ha UX U3yuyeHue

Pa3znen 1.IlepBoHavainbHble XuMuYeckue mousaTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeameT xuMuun.* Posib XUMUM B )KU3HU YesI0BeKa. XUMHUS B
cucreMe HayK. MeTo/ibl TO3HAHUSA B XUMUM.*

Tes1a u BemecTBa. Pu3nyeckue CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMeE BellecTB. YucThle BelecTBa U cMecH. Cmoco6bl
paszesneHus cMeceil. Pu3nyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
3HAKOMCTBO C IpaBUJaMH 6€301aCHOCTH U MPUEMaMHU paboThI B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlJabopaTopHOe 060pyJOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[TpaBuJia 6e30macHON paboThl B XUMUYECKOH J1abOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX MMOHATHH C IOMOIIbIO Nejarora.

PackpbIBaTb poJib XMMHUHU B IPUPOJIE U HHU3HHU YeJIOBEKa, eé CBA3Db C APYTUMHU
HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PazsinyaTh pusnvecKre U XMMUYECKUe SIBJIEHUS C OIIOPOH Ha ONpe/eseHus.

OnpefiesiTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

Ciie1oBaTh MpaBUJIaM M0JIb30BAHUS XUMHUYECKOU MOCY10H U J1JaG0PaTOPHbBIM
060py/IOBaHUEM, A TAK)KE IPABUJIaM 06palleH sl C XUMUYECKUMHU Bellle-CTBaMU
B COOTBETCTBUU C MHCTPYKLMSIMH 110 BBIIIOJIHEHUIO NPAKTUYECKUX PABOT MO/,
KOHTpPOJIEM I1eJjarora.

[I1aHUpPOBATh ¥ NPOBOAUTh XUMHUECKUH SKCIIEPUMEHT 10 U3yYEHHUIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pas/iesieHUs cMecei
BellecTB [0/} PyKOBOACTBOM Ilefiarora ¢ o6Ccy»xJeH1eM IJ1aHa paboThl.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHUUYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa noj,
PYKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHbIE OTBETHI C OIIOPOX HA
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/Ib30BaTh U3y4YeHHbIH MOHATUHHBIN alnapaT Kypca XMMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKyIIpHOE YYeHHe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3JIEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellleCcTB.*
OTHocuTe/IbHAsA aTOMHast Macca. OTHOCHTe IbHAsI MoJIeKyIsIpHas
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyeckye U XMMUUYeCKUe sIBJIeHUs. XMMUYecKasl peakIusl.
[Ipu3HaKy U yCI0BUs NPOTEKaHUs XUMUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peaKUUi (coeJUHEHUS], PAa3/I0KEHHUS],
3aMelleHus, 06MeHa).

3aKOH coXpaHeHHUs MacCChl BELECTB.

*M. B. JIOMOHOCOB — Y4EHBIH-3HIIUKIONEAUCT.*

OemoHcTpauuu

dusnyeckue siBJIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallsi BOJbI U T. 11.).

XuMHuecKue siBjieHus1 (TopeHue CBeuH, pasjiodKeHHe caxapa,
B3aUMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passioxxeHue ruapokcua Meau(Il), B3anMoencTBYe XKetesa C
cepoii, B3auMoJeHcTBHe XKeJsie3a ¢ pacTBopoM costu Megu(11)).
OnBbIT, HJIIOCTPUPYIOILMHI 3aKOH COXpaHEHHUS] MACCh.

Na6opatopHbie U npakTU4eckne paborTbl

JlaGopaTopHbI€ OTMbBITHI:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
bJa).

[TprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJEeHCTBHE MeJia C KHCIO0TOMH).

Mogiesv aTOMOB U MOJIEKY.T

MpakTnyeckas pabota Ne3 MpM3HAKM NPOTEKAHUA XUMUYECKUX
peakumi

BbluncneHua

— OTHOCUTEJIbHON MOJIEKYJISPHOW MacChl BELIECTB;

— MacCoBOH JI0JIM XUMHUYECKOr0 3JIeMeHTa o popmy.ie
CoeJIMHEeHHUS.

[IpUMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJII0/ileHue, MO/leJIMPOBaHNe, IKCIIEPUMEHT) U OCHOBHbIE ONlepaLuU
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKHUX PEaKL[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PacKpbIBaThb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NIPUMEHSITh 3TH NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPeBpalleHUH C 0MOPOH Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIE€HUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHS C ONIOPOM Ha ONpeJieIeHUS U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLIUH, YCIOBUS UX IPOTEKAHUS.

OGBSICHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3peHUs
aTOMHO-MOJIEKYJIIPHOT'O YY€eHHUsI C UCII0/Ib30BAHUEM BU3YaJIbHOH ONODBI.

KnaccuduunpoBaTh XuMU4ecKre peakLiMy (10 YUCIY U COCTABY pearupyolux 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaB/asTb popMyJibl GHHAPHBIX BELIECTB 110 BaJIeHTHOCTH U ONpe/ieATh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

PaccTaBiATb K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOPOi Ha
aJITOPUTM Y4eOHBIX JeHCTBUM.

CrefoBaTh NpaBUI/IaM [10JIb30BAHUA XUMUYECKOH OCY10H U IaGOPATOPHBIM
060pyZi0BaHHEM, & TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PaTOPHBIX XMMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nlejiarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOHN J1eATEbHOCTH
Hay4HO-TONYJIAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIpaBOYHbIe
MaTepHaJibl, pecypcbl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIE NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMHUU

Pa3peu 2. BaxxHeillline npeAcTaBuTe/ I Heopranuyeckux Beuects (30 u)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech razos. CocTaB Bo3ayxa.
Kucopos — ajileMeHT 1 IpocToe Bellle-
cTBO. 030H — *ayyoTpornHas MoaudUKaus Kucaopoga.*

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XUMUYECKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HMKHOBEHHS U NpeKpalleHus ropeHus. [lonaTue

06 OKCHAX.

*Croco6bI OoJIy4YeHUs1 KUCI0PO/a B JIa6OpaTOPUU U
npombliieHHOCTU.* [IpruMeHeHue Kucaopoaa. Kpyrosoport
KHUCJI0po/ia B IpUpo/e.

*TensioBoM 3P PeKT XUMUYECKON PEAKIUH, TIOHSATHE O
TepMOXHMHUYECKOM ypPaBHEHUH, 3K30*- U IHJ0TEPMHUYECKUX
peaxIusx.

*TonuBo (HedTh, yrosb U MeTaH). 3arpsi3HeHHe BO3/yXa,
Croco6bl ero NpefoTBpalleHus. YcuieHre TapHUKOBOT0
addekTa, paspylieHre 030HOBOro cjaos.*

OemoHcTpauuu

B3aumopeiicTBre docdopa, cephl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO HCIOJIb30BaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0POJa B BO3yXe.
OnbIThL, eMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Nab6opatopHble 1 npaKkTMyeckne pabotbl
JlaGopaTOPHBIH OIIBIT:

O3HakoMJIeHHE € 06pa3naMHi OKCH/OB.
[IpakTHyeckas pabora:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

BbluucneHus
— MOJIEKYJISPHOM Macchl KUCJI0pO/ia U 030HA HAa OCHOBAaHUU
aTOMHOM MacChl XMMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BAaHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOIL HA NAAH, CXeMY, KPAMKYIO 3anUCh
COCTaB BO3/yXa, PU3NYeCcKre U XU-MHUYeCKHe CBOMCTBA KHCJI0PO/ia, CIIOCOOBI
€ero NoJiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
06 CcyXJeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI JJ/15 MONYyYeHUsA KUCI0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/, 10/, KOHTPOJIEM Ilefiarora.

HWcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LIl COCTaBJIeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMHUECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

O6BACHATD CYLIHOCTb 3KOJIOTHYE€CKUX Hp06.HEM, CBA3aHHBIX C 3arpA3HEHHUEM
BO3/yXa.

CnezfoBaThb NpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU NPH UCIOJIb30BaHUU
XUMHUYEeCKOH NMocy/ibl U 060pyA0BaHHUS N0/, KOHTPOJIEM [Te/jarora, a Takxe
[paBuJIaM 06pallieHus C TOPI0YUMH BeIeCTBAMH B ObITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHUKE XUMUYECKHE 3KCIIEPUMEHTHI,
MpOBOAUTDH Ha6moae1-ma, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 104
PYKOBOZCTBOM IeAarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIlIle.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpolLiecce
HCCJIeI0BATEbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOT0 COJlepKaHus, CIpaBO4YHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

BoicTpanBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOPOpPMAIHIO U3 yYeOHMKA U CIPaBOYHBIX MaTEPHAJIOB C ONIOPOH Ha IJIaH,
IPaMOTHO HCI0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUH



Tema 4. Bogopoa.
IloHsATHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bogopos — aneMeHT 1 mpocToe BelecTBo. HaxoxeHue B
npupo/ie, usndyeckue U XMMHUYeCcKHe CBOMCTBA (Ha NpuMepe
B3aUMO/IeHICTBUSA C HEMeTa/lJIaMH U OKCH/IaMH MeTaJlJIOB),
npUMeHeHHe, *Croco6bl MoyYeHUs.

[loHsAITHE O KUC/I0TAX U COJISAX.

AemoHcTpaumun

[losryyeHue, cobMpaHue U paco3HaBaHUE BOZOPO/a.
['openue Bopopoaa.

B3aumopericTBue Bogopoaa c okcugom megu(11).

Na6opatopHbie U npakTU4eckne paboTbl
JlabopaTOpPHBIH OMNBIT:

B3anMozielicTBHE KMCJIOT C MeTa/IaMH.
[IpakTHyeckas paboTa:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

BbluncneHusa
— MOJIEKYJIIPHOM MacChl BellleCTBa Ha OCHOBaHUH aTOMHOM
MacCCbl XMMHUYECKUX 3JIEMEHTOB

KosnyecTso BemectBa. Mosib. MoJisipHas Macca. 3akoH
ABorazapo. MosisipHbIi 06bEM ra3oB. Pac4éThbl 0 XUMHUYECKUM
yPaBHEHHSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BbluncneHus

— 06'bEéMa, KOJIMYECTBaA Bell[eCTBa rasa Mo ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00 BbEMY;

— 06'bEMOB ra30B 10 YPaBHEHHUIO peaKI[MH Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOILIEHHUH ra30B

30

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONHCbIBATh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CrocoGbl ero MoJiyyeHus1, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMmy.

Co6upaTh npubOp AJs MOJYyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BHU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJIS1 COCTaBJ/IeHUsI GOpPMY.JI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMHUYECKUX PeaKIUii ¢ ydacTHeM BOZOPOJaA C
OIOPOM Ha AJITOPUTM.

CiieoBaTh MpaBUaM 6€30MacHOM paboThl B Ja60PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHY€eCKOH MOCy/ibl U 060pYy/JOBaHUS M0/ KOHTPOJIEM Ie/1arora., a Takxe
NpaBuU/IaM obpalleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[l1aHMpPOBATh U OCYIIECTBAATh HA NPAKTHKE XUMHUY€ECKHEe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHS, ZIeIaTh BbIBOJbI 110 pe3ysibTaTaM 3KCIIEpUMeHTa MO/,
PYKOBOZCTBOM I1eZjarora c 06CyxjeH1ueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpyIIe.

[I1aHUpPOBATh U OCYIIECTBI/IATD HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHUS, Jle1aTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnie

PackpbIBaTb CMbIC/ U3yYaeMBbIX MOHATUH U IPUMEHATD 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs PacyéTHBIX 3aZa4 C IOMOILIbI0
nezarora.

BBIYHCIATD MOJIIPHYIO Maccy BeleCTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOpPMYJIbl;

[IpoBOAUTE pacyéThl IO ypaBHEHUSAM XHMHUYECKUX PeaKMi ¢ Oopoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06'b8Ma, Macchl BelllecTBa
110 U3BECTHOMY KOJIMUECTBY, 00BbEMY, Macce peareHTOB UJIM NPOAYKTOB
peakIHH.

BbIcTpauBaTh pa3BEépHyThIE MHCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
dopMario U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/Ibl. *AHAJIU3 U CUHTE3 — MeTO/bl U3y4YeHHs coCTaBa BOAbL*
XUMHYeCKHe CBOMCTBA BOJbI

(pasJsioxkeHMe, peaKlMy C HATPHEM, OKCUAOM KaJIbL{Hs, OKCHJIOM
cepsbl V.

CoctaB ocHOBaHUH. [IoHATHE 06 UHAUKATOpPAX.

*BoJia KakK pacTBopuTesb.* PacTBophl *PacTBoprMOCTb
BeILeCTB B Boje.*

*HacbllleHHbIe U HeHachIlleHHble pacTBOpPHL * MaccoBast 1014
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B IpUpo/ie.* 3arpsisHeHHe NPUPOAHBIX BoJ,. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIN3 BOJbl; CUHTE3 BOJbI; B3aUMOJEeCTBHE BOABI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IEOMaTepHaOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUCJIOT U 1jes104eH € TOMOLIbIO
WH/IMKaTOPOB.

Na6opaTtopHble 1 NpaKTUYecKne paboTbl

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/ieHHEe PACTBOPOB C OIpPe/ieIEHHONH MacCoOBOM
JloJIell pacTBOPEHHOTO BelleCTBa.

Bbluncnenma
— C MCII0JIb3OBAHUEM IOHATHUSA «MacCoBas [10Jid BellleCTBa B
pacTtBoOpe»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX NpeBpalljeHHuH ¢ MOMOLIbIO eiarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/IbI, €€ pOJIb Kak
pacTBOPUTEJISA B IPUPOJHBIX MPOLECCaX C ONIOPOM Ha MJIaH U CXEeMY.

CoCTaB/IAATh YpaBHEHHUs] XUMUYECKUX peaKIUi C y4acTUEM BOJbI C OIIOPOM Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJI, CIOCOGBI OUUCTKU BOJIbI OT PUMECEHN, MEPHI 110 OXPaHe BOJ,
OT 3arpsA3HEeHUA [10CJjie NpeBApUTEbHOIO CTPYKTYPUPOBAaHUA MaTepUaJa.

HJIaHI/IpOBaTb " OCYLIECTBJIATb Ha NIPAKTHUKE XUMUYECKHEe IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCIOJIb30BAaHUEM KJIUILIE.

CnenoBaTb NpaBUaM 6e30MacHOM paboThI B JaGOPATOPUH MIPH HUCIOJIb30BAHUHU
XMUMHUYECKOH NOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Ilefarora.

HpOBOAI/ITb BbIYUCJIEHHA C IPYUMEHEHHWEM ITOHATUA «MacCcoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJIHEHUH YYeOHBIX 3alaHUH U B Ipoliecce
HcclIe[loBaTeIbCKOH J1eTeIbHOCTH HayYHO-NONYJ/ISIPHYIO0 INTEPATYPy
XMMHUYECKOTr0 COZlepKaHus, CIpaBOYHble MaTepHaslbl, pecypchbl MHTEpHETA
10/}, PyKOBO/ICTBOM Ileiarora.

BbicTpanBaTh pa3BépHYThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMaIMI0 U3 yYebHMKa U CTIPaBOYHbIX MATEPHUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN IOHATHHHBIN aNnapaT Kypca XUMHUH [0CJ1e
npe/iBapUTeNbHOI0 CTPYKTYPUPOBaHUSA MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

OKcHABL: COCTaB, KJ1accuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
*amdoTepHbIe, Hecosieobpasyole Ha IpUMepe OKCHuJa
yriaepoga |l v okenga asota Il, HomeHkaTypa. [lonyyenue*
OKCH/IOB (B3aMMoaelncTBuE C BOAOM, KUCNOTaMK, Leodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkye
Y XMMHU4YeCKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUC/IOT),
*croco6bl noJtydeHus.* Psii akTHBHOCTH MeTaJLJIOB.

Couu (cpefiHUE): HOMEHKJIATYPa, *CIOCO6BI MONTyYeHUsT*,
B3aUMO/IeHCTBHE COJIEH ¢ META/UIAMHU, KUC/I0TaMH, LiieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MeX/Y KJIaCCAMU HEOpraHUYeCKUX
coeguHeHul. 'eHeTH4eckue paabl. [loHATHe 06 aMPOTepPHBIX
I'MIPOKCH/IAX Ha IpUMepe [IMHKA U aIFOMUHHUSA. XUMHYeCKHe
CBOMCTBA - B3aUMO/leiCTBHE C KUCI0TaMH U 1L[eJI09aMH.
PasJioxkeHue Npy HarpeBaHUM.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BEUIECTB PAa3JIUYHbBIX KJIACCOB.
B3auMozielicTBHEe pacTBOpa CEPHON KMCIOTHI C OKCUAOM
meau(Il).

Peakuus HeHTpasu3anuy.

BbITecHeHHE OZJHOTO MeTaJljla APYTUM U3 PacTBOpaA COJIU.

Na6opatopHble 1 NpakTMueckne paborbl

JlabopaTOpHbIe ONbIThI:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCIOTaMHU.
Pasnoxenue rugpokcuga Megu(1l) npu HarpeBaHUMU.
[IpakTHyeckas paboTa:

Ne 7. PemeHue akcriepruMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJ/IaCCbl HEOPraHUYeCKUX COeiUHEeHUM».

BbluncneHus
— [0 YpaBHEHHUAM XMMUYECKUX peaKkLui

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 110 MIabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNSI.

CocraBnenne GopMyaT OCHOBHBIX KJIACCOB HEOPraHUIECKHX COETUHEHUH U Ha3bIBAHHE
HX II0 MEXyHapOJHO! U TPUBHAIBHOM HOMEHKIIATYpE C UCIIOIb30BaHUEM
OIIpEe/eNICHNS U TaOINIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMBEAM C OTIOPOI Ha
OIIPE/IENICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COEIUHEHHUIN» 0] pyKOBOACTBOM Iearora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKUX CBOMCTB
U3YYEHHBIX KJ1aCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOTIb30BAHHEM
cxeMbl «I'eHeTuYecKasi B3aUMOCBS3b OCHOBHBIX KJIaCCOB HEOPTaHUUECKHUX
COEIMHEHUI» II0J] PYKOBOACTBOM IleJjarora.

CocraBiieHre MOJIEKYJIIPHBIX YPaBHEHUH peakuii, WIUTIOCTPUPYIOLIUX XUMUUECKUE
CBOWCTBA U3YYEHHBIX KJIACCOB U CHOCOObI NOMYYeHUsl BEIIECTB U3YUCHHBIX KIIACCOB,
TPYIII, a TAKXKe MTOATBEPKJAIOMNX TCHETHIECKYIO B3aHMOCBSI3b MEXKIY HHMH, C
OTIOpO#i Ha BEpOATbHYIO CXEMY B KaU€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPABHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cykIeHreM BEIOOpa pearupyIomnX BEImEeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEIL[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IPOIYKTOB PEaKIUH 110
ITOPUTMY.

[InanupoBaHue 1 OCYLIECTBICHUE HA IPAKTUKE XUMUYECKOTO IKCIIEPUMEHTA U
HaOJII0AEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHBIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHII Oe301IacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBaHUS.
Hcrnonb30oBaHue Mpy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BATENBCKOMN IESTENbHOCTH HAyYHO-TIONYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepXKaHMs, CIPaBOYHbIC MaTepHallbl, pecypchl MIHTepHeTa, ocylecTBIeHHE BEIOOpa
MOJ PyKOBOJCTBOM I€/larora.

BricTpauBanue pa3BEpHYTHIX MTUCBbMEHHBIX U YCTHBIX OTBETOB C OIIOPOM Ha
nH(OPMAIHIO U3 yIeOHHNKA U CIIPAaBOYHBIX MAaTEPHAIOB, TPAMOTHOE HCIIOIb30BaHHE
M3YYIEHHOTO ITOHATHIHOTO armapaTa Kypca XUMHH C HCIIOJIb30BaHNEM ITaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspgen 3. [lepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peakiuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuognueckas cucrema
XUMUYECKUX I/IEMEHTOB

A. U. MeHpene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KJAaCCUPUKALUU XUMUYECKUX 3J1EMEHTOB.
[ToHsATHE O rpyNIax CXOAHBIX 3JIEMEHTOB (1L[eJI0YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJIbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHTbI, KOTOpPbIE 06PA3YIOT

aMdoTepHbIe OKCUABI U TUAPOKCU/BL*

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctemMa
XMMUYecKux 3eMeHTOB /. U. MeHpeneeBa. [lepuo/bl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIbL.

Ctpoenue aToMoB. CoCTaB aTOMHBIX sifiep. *M30TonbL*
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XUMUYEeCKUX 371eMeHTOB [lepruoguyeckoil cucTeMbl

. U. MeHpeneeBa.

XapaKTepUCTHKA XMMHUYECKOI0 3/71eMEHTa 110 ero N0JI0XKEeHUIO B
[lepuoanyeckoit cucreme /. U. MeHpeneena.
*3aKOHOMEPHOCTH U3MEHEHHS CBOUCTB 3/IEMEHTOB MaJIbIX
IIEPHO/IOB U IVIaBHBIX MOJrPYII B 3aBUCUMOCTH OT aTOMHOT'0
(nopsizkoBoro) Homepa.*

*3HaueHue [leproanyeckoro 3akoHa u [lepuoanyeckont
CUCTEeMbl XUMUYECKUX 3J1EMEHTOB JJ151 Pa3BUTHS HAYKU U
npakTuki. [[. . MeHjesieeB — y4€HbIH, Mejaror U rpaxkaaHuH.*

OemoHcTpauuu

KopoTkomnepuoaHas u JJIMHHONepHouAHas GopMbl
[leproanyeckol cCUCTeMbl XUMHUYECKHX 3J1eMEHTOB

. U. MeHpeneesa.

O3HakoMJIeHHe ¢ 06pa3iaMi MeTa/lJIOB M HEMETAJLJIOB.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopaTOpHBIN OINBIT:

B3auMojeicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMU KHCJIOT U
ies049en
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PackpbIBaTb CMbIC/I IEPUOANYECKOT0 3aKOHA I10/] PYKOBOJCTBOM IleJjarora.

[ToHMMaTb cyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJMHEHUH OT MI0JIOXKEHHS B IEPUOANYECKOM CUCTEME U CTPOEHHUsI aTOMA C
HCII0JIb30BAaHUEM CXEM U TAGJIHIL.

YcTaHaB/IMBaTh CBSI3b MEX/IY NT0JIOKEHHUEM 3JIEMEHTA B IEPUOIUIECKON CUCTEME
Y CTPOEHHEM €ero aToMa (COCTaB U 3apsij s4pa, 061ee YUCJIO0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 10 3JIEKTPOHHbBIM CJI05IM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEHHs CBOMCTB 3/IEMEHTOB U UX COEJUHEHUH 10
rpynnam u nepuoam [lepuoiuueckol CUCTEMBI C IOMOILbIO IeAArora.
XapaKTepu30BaTb XUMUYECKHUE 3JIEMEHTHI NIEPBbIX TPEX IEPUO/IOB, Kaus,
KaJIbIIsI 10 UX MoJIOKeHUIo B [lepuoguyeckoii cucreme /I. U. MeHeneeBa.

CnenoBaThb NIpaBuaM 6e30MacHOM paboThl B JaGOPATOPUH NPH UCIIOIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIe U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cje
CTPYKTYpHUPOBaHUS MaTepHasla C UCI0JIb30BaHUEM KJIUILE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYypHUpOBaHUs MaTepHasla, CipaBoYHble MaTepuasbl ([lepuoanyeckyro
CUCTEeMY XMMHUYeCKuX 3sieMeHTOB /l. U. MeHzie1eeBa, TabIULy paCTBOPUMOCTH
KHMCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUH PsAJl HaNpsDKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel MHTEpHETa Moz
PYKOBOACTBOM Iejarora



Tema 9. Xumunueckas caasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*JJIEKTPOOTPHULIATENBHOCTE* aTOMOB XUMHY€ECKHX 3JIEMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/bHBIE peakuun (OBP). [Iponeccel
OKMCJIEHHUS] U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKLMU: TOpeHue,
peakLMu pa3JIoKeHus, COeJUHEeHUS

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pyKOBOJCTBOM IleZjarora.

OnpefiesITh BUJ, XUMHUYECKOH CBSA3U B COEJUHEHUH C UCTIOJIb30BAHUEM CXEM.

OnpefieIsITh CTeNEeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJJMHEHUS C UCMOJIb30BAaHUEM aJITOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTEND U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NTPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YHC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHOM peaKIK 0
aJITOPUTMY pa3bopa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUH.

HWcnosib30BaTh NPU BBIMOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe

CTPYKTYpHPOBaHHs MaTepuaJia, CpaBoOYHble MaTepHaJibl (IepHOJUYECKYIO
CHCTeMY XUMHUYeCcKHX 371eMeHTOB /l. . MeHziesieeBa, TabIMLy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH PsiJ| HANPsHDKEHUH
MeTaJJIoB).

MpumepHble TemMbl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cofiep}KaHue

OCHOBHble BUAbI AeATENbHOCTU
obyuarowmxca

Paspes 1. BemecTBo ¥ XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asiemeHTOB /I. 1. MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/IUs, KaJbLUA U UX

coelMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepruoANYecKor CUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasl U TpUBHUAJIbHAsA). XUMHUYeCKHe CBONCTBA
BelLl|eCTB, OTHOCAIMXCSA K Pa3/JIMYHBbIM KJlacCaM HeOpraHU4YeCKUxX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTA/INYeCKUX pelléToK. *3aBUCHMOCTb CBOMCTB BELECTB OT UX
cTpoeHus.*

JleMoHCTpanum

1. Moze/iM KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUXx BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepHoAHasA GOpPMBbI
[leproanyeckol CUCTEMbI XUMHUYECKUX 31eMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XMMHUYeCKHe 3JIeMeHThI TepBbIX TPEX epUOA0B, Kalusi U
KaJbLus 10 UX NoJ10XKeHuIo B [lepuoguyeckoit cucreme /l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4e HHbIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnucelBaTh 06LIMe XMMUYeCKHe CBOMCTBA BellleCTB PAa3/IMYHBIX KJIaCCOB,
NOATBePXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OOPO Ha CXEMY.

OnpezensaTh BUA XUMUYECKOH CBS3U U TUI KPUCTAJLJIMIECKOH peléTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUs Noc/ie
npe/BapUTeIbHOr0 pas6opa.

BoIcTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaJoB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTeIbCKOM 1esITeIbHOCTH HAyYHO-MIONYJIIPHYIO JJUTEepaTypy
XMMHMUYECKOT0 COJilep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKHX peaKuuii
(44)

Knaccuduxanus XMMHAYeCKHUX PeaKkMi Mo pa3InyHbIM IPU3HaKaM
(Mo yMCLy M cOCTaBY YYaCTBYIOLIMX B PeaKLUHU BELIECTB, *10
TeNJI0BOMY 3G PeKTY, 10 U3MEHEHHIO CTeNeHel OKUCIeHuUs
XMMHYECKHX 3JIEMEHTOB, 10 0GPATUMOCTH, 110 YYACTHIO
KaTaJin3artopa).*

*JK30- U IHAOTEPMUYECKHE PeaKLUH, TEPMOXHUMHUYECKHE
ypaBHeHUs1. [IOHATHE 0 CKOPOCTH XUMHUYECKOU peakuu. [IoHsITHE 0
rOMOTEHHBIX U reTepOoreHHbIX peaklusx. [loHsiTHe 06 06paTUMBIX
Y HeO06PATUMbIX XMMUYECKHUX peaKlusX. [[OHATHe 0 XHMUYECKOM
paBHOBecuH. PaKTOPHI, BAUAIHE HA CKOPOCTh XUMUYECKOH
peakIyH U MoJI0KeHHe XMMUYECKOro paBHOBecHs1.*
OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKLUH (31eKTPOHHBIH
6aJlaHC OKUCJIUTETbHO-BOCCTAHOBUTENBHOM peaKLru).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XUMHYECKOW peaKkl MU OT Pa3IM4YHbIX
daxTopoB.

2. BospelicTBue KaTaM3aTOpa HAa CKOPOCTb XMMUY€CKOH peaKLUu.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CmelleHNe paBHOBECUS XUMHYECKON peaKLhU.

BbruucieHust
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHTOB WU
NPOAYKTOB [0 YPaBHEHUSIM XUMHUYECKUX pPeaKLUi

PackpbIBaTbh CMBIC/ U3y4aeMbIX HOHATHH U IPUMEHSITh 3TH NOHATHS IIPU
ONHCAaHUU CBOHCTB BelLl|eCTB U UX NpeBpalleHH .

KrnaccuouunpoBaTh XMMUYeCKUeE peaKLUU 10 pa3JIMYHbIM IPU3HAKaM.

YcTaHaBJIMBaTb 3aBUCHMOCTb CKOPOCTH XUMHUYECKOW peaKLUK OT Pa3IUYHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYHUTEJIS.

[IporHo3upoBaTh BO3MOXHOCTH NPOTEKAHUSI XUMUYECKHX NPEeBPallleHHH B
Pa3JIMYHBIX YCI0BUSIX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATh 3/7IEKTPOHHBIN 6ajlaHC peaKLUu.

[IpoU3BOAUTH BBIUUCIEHHUS 10 XHMUYECKUM YPABHEHHUSIM MO aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONOPO Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0CjIe
MpeJBApUTEIBLHOTO0 CTPYKTYPUPOBaHUSI MaTepUaia.

HWcrnosib30BaTh MPU BBINOJHEHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

UCCJIeI0BATe/bCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel iHTEepHETA
H0CJIe KOHCYJIbTALMH C N1€JJaroroM.
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Tema 2. J/1eKTpoIuTHYEeCKas
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/IeKTPOIUTHUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPOUThI. KaTHOHBI, aHHOHBI. *MeXaHU3M Juccolpalui
BellleCTB C pa3/IMYHbIMU BUJIaMU XMMUYEeCKOU cBA3U. CTeleHb
auccouuranuu.* CUIbHbBIE U CJ1abble 3JIEKTPOJIUTHL.

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y aHHUOHBI : XJIOPU/JI-, 6pOMU/], HO3U/J-, CYJIbdaT-, KApOOHAT-,
cunukKaT-docdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTHOHBI aMMOHHUS,
MarHus, KaJblHs, aJIOMUHUS, XKese3a 2+, 3+, [UHKa,
NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABHKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

OnbIThI, WIJIHOCTPUPYIOIHE MPU3HAKH MPOTEKAHHUS peaKIuit
HOHHOI'0 0OMeHa.

OmnbITHI [10 ONPeIeJIEHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HATpHsl, KapOOHATA HATPUS], XJIOPUAA [IMHKA).

JlaGopaTopHble ¥ MPpaKTHYeCKUEe

pa6oThbl

JlaGopaTOPHBIH OIIBIT:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIHUTOB:
cyabdara meau(ll)

Y 1[€J109H, KapOoHaTa HATPUS U COJITHON KUCJIOThI, peaKLUs

HeUTpaJu3aluy MexAy TMAPOKCU/0M KaJlUsl U COITHON KUCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha NOHbI B pacTBOpE.
[IpakTHyeckas paboTa:

Ne 1. Pemienue akcrepuMeHTabHbBIX 3a/1a4 110 TEME.
Beruucienus

— [0 YpaBHEHHUAM XMMUYECKUX peaK Ui

PackpbIBaTb CMbIC/I U3y4aeMbIX MIOHATHH, a TAKKe CMBIC/I TEOPUHU
3JIEKTPOJIMTUYECKOM AN CCOLIMALIMY C OIOPOH Ha CXeMBI.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PACTBOPOB C IIOMOILbIO TTe/jarora.

CocTaBJIsITh YpaBHEHUS JUCCOLMALMU KUCJIOT, L1eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[l1aHUPOBATb U OCYLIECTBJSATD HA IPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJIEHHUS, Zie/1aTh BBIBO/IbI 110 Pe3YJIbTaTaM 3KCIIepUMEHTA
MocJie npeABapUTeJbHON paboOThI.

CiieioBaTh paBUJaM 6€30MacHOM paboThl B 1a60PaTOPUHU TPU
HCIOJIb30BAaHUH XMMUYECKOH NOCY/Ibl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nejarora.

[Ipou3BOJUTE BBIYUCIEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
npe/iBapUTENbHOTO0 CTPYKTYPUPOBAHUS MaTepHasa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATEbCKOM JIeITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe KOHCY/IbTAIUHU C 11e/Jarorom.

Paspen 2. HemeTa/Ulbl M MX coeJUHEHUS (24 )
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O61m1aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BeleCTB — rajoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMepE XJIopa
(B3auMopecTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOAOPOJIOM U
Kucaopoom),*menoyamu’*). Xsmoposogopo. CosisiHast KUCJI0TA,
XUMHUYeCKHe CBOMCTBA, *nosiyueHue*, npumeHeHue. KayecTBeHHbIE
peakuuu Ha rajoreHu/i-uoHbL. */ledicTBUe XJIopa U XJIOpOBOJ0poia
Ha OpraHu3M yeJioBeKa.* BaxkHeH1LIMe XJIOPUABI U UX HAXOXK/IEHHUE B
HpUpOJE.

JleMoHCTpanumu
BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
JlabopaTOpPHBIH OMBIT:

PacriosHaBaHMe XJI0pH/-HOHOB.

[IpakTHYeckas paboTa:

Ne 2. [TosryyeHUe COITHOM KHUCJIOTHI, U3y4eHUe e€ CBOUCTB.

BeruuciieHust
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX HEPUO/I0B U IJIaBHBIX O IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTb GU3NYECKHE U XUMUYECKHE CBOWCTBA NPOCThIX BELECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/Ie U )KU3HU YesI0BEKA [I0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

Onpefie/isiTh raJIOTeHU/-HOHBI B PACTBOPE C UCI0JIb30BAHUEM TaBJIUIbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATh Ha IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, JIe1IaTh BIBO/bI [0 Pe3yJ/IbTaTaM IKCIIepUMEHTa
MocJie MpeiBapUTEbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuUA (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne U pusnyeckre CBONCTBA MPOCTHIX

BellleCTB — KHUCJI0POJa U Cephbl.

AnnotrponHsle MoAuUKALMH KUCJI0POJA U cepbl. XUMUUYECKHe
CBOMCTBA cepbl. B3auMoeiicTBUE C HeMeTalJlaMU - BOAOPOAOM U
KHUCJIOPO/IOM, MeTa/lJIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOU U
cepHoOU kucaoTamMu. CepoBoiOpo/, CTpoeHHe, GU3UYecKre

OG6'BSCHATH 001IKie 3aKOHOMEPHOCTU B U3MEeHEHHU U CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPO Ha cxeMy "M3MeHeHUe paJuycoB B
noArpynmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOr0 BelleCTBa CEPhI U €€ COeJUHEHU
(cepoBOAOPO/A, OKCH/IOB CEPBI, CEPHOU KHUCIOTHI, Cy/Ib}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOHMCTBa (KI/ICJIOTHbIe 44 BOCCTaHOBHTeJ’IbeIe). MoJiy4eHHd, IpUMEeHeHe U 3Ha4eHHe B IPpUpoJe U )KU3HHU YeJIOBEKa C

OKcHAbI cepbl KaK NpeJcTaBUTEN KUCJIOTHBIX OKCH0B. CepHas OMOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefiessTh HaIM4YHUe CybdaT-UOHOB B PacTBOPeE.

npeJcTaBUTeJIs KJacca KUCIOT U *cnegududeckue™), npuMmeHeHue. | O6bSACHATH CyIIHOCTb 3KOJIOTUYECKUX TP06JieM, CBSI3aHHBIX C TEpEepaboTKON
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAaHUs MaTepyaJa.

*XUMHYeCcKUe peaKLyy, Jiexallye B OCHOBE IPOMBIILJIEHHOTI'O [11aHUPOBATh U OCYLLIECTBJIATh HA IPAKTHUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
crnoco6a NoJiy4yeHust CEpHOM KMCIOThIL. AlnapaThl U IPOTEKAILUe B NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIEepUMEHTA.
HUX Ipolecchl (Ha MpUMepe MPOXU3BO/ICTBA CEPHON KUCI0ThI).* CiieoBaTh MpaBUJiaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU

CoJ1¥ CepHOU KUCJIOTbI, KAYeCTBEHHAs peaKLUsl Ha CyJIbdaT-HOH. HCI0JIb30BAHUH XMMUYECKOH NOCY/Ibl ¥ 060PYL0BaHHUs 10/ PYKOBO/ICTBOM
Haxox/ieHHe cepbl U €€ coeHEHUH B npupo/e. *XumMuueckoe nezjarora.

3arpsi3HeHHe OKpYXKatolleil cpeibl COeIMHEHUSMU Cephl [Ipou3BOAUTH BBIYUCIEHHS 10 XUMUYECKUM YPAaBHEHUSIM 10 2JITOPUTMY.
(kucnOTHBIE A0XK/H, 3arPSISHEHHE BO3/[yXa U BOJOEMOB), CIOCOGBI HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,

ero npeAoTBpalleHNus.* cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX

asemeHTOB /. U. MenzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBAaHUH U coJiel B BOJie, 3JIEKTPOXUMUYECKUH psAL HanpsXKeHUH
MeTaJlJIoB).

Hcnonp30BaTh NpU BBINOJHEHUH YYeOHbIX 33laHUH U B IIpoliecce

JleMOHCTpanumu
Kosnekuuu (BuseomMaTeprasbl): cepa U eé coeIHHEHHUS.
OGyryinBaHMe caxapa MoJ elCTBUEM KOHIeHTPUPOBAHHON CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEJIbCKOM JIesITe/IbHOCTH HAYYHO-NIONYJISIPHYIO JINTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI XMMHYECKOI'0 CO/IepXKaHus, CpaBOYHbIE MaTepHaslbl, pecypchbl iHTepHeTa
JlabopaToOpHbIE ONbBITHI: 1ocJie KOHCYJIbTAlMY C [IelaroroM

O6HapyxeHue cy1bdaT-nOHOB.

B3aumogeiicTBue pa36aBieHHON CEPHOM KUCIOTHI C [IMHKOM.
BreruuciieHus

T0 YpaBHEHUSIM XMMHUYECKUX PEAKLUH
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

O61maa xapaKTeprUCTHKA 3/1eMeHTOB VA-rpynnbl. OCOGeHHOCTH
CTPOEHHUA aTOMOB 3THX 3JIEMEHTOB, XapaKTePHbIe JI/I1 HUX CTeNEeHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpo/ie, UsnvecKre U XUMUYECKHE
cBoiicTBa. KpyroBopoT a3oTa B npupoze.

AMMuak, ero pusryecKre U XUMHU4YECKHe CBOUCTBA, NOJyYeHUEe U
npuMeHeHue. COIM aMMOHHUs, UX QU3HUECKHE U XUMUYECKHE
CBOMCTBA, NpuMeHeHHe. KayecTBeHHas peakuysi HA MOHbI aMMOHHUSI.
A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KakK [pe/ICTaBUTeJIS KJlacca KUCJIOT U *cnenuduyeckue®).
*A3oTuUCTas KucaoTa. MUcrnosb3oBaHUe HUTPATOB U COJIEN aMMOHUS
B Ka4eCTBe MUHEepa/bHbIX Y 00peHUMl.*

XuMHUecKoe 3arpsi3HeHHe OKpYy>KaoLel cpefibl CoeJUHEHUSIMU
a3oTa (KHUCJI0THBIE JOX/AH, 3arpsi3HeHNe BO3/yXa, TOYBLI U
BOJI0EMOB).

docdop, *amnorponHble Mogudukanuu pochopa*, pusnyeckue u
XUMHYEeCKHe CBOHUCTBaA.

Oxkcup dpocdopa(V) 1 pocoopnas kuciora, dusnyeckue U
XUMHYecKHe CBOUCTBA, *rmosyyenue.* *KauecTBeHHas peakius Ha
docdaT-noHbL*

*Wcnosb3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX Y100peHUi.*
3arpsi3HeHUe NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Kosneknuu: ¢ocdop u ux coeiUHEHUSI.
B3auMo/ieiicTBYe KOHLEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJbIO.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI

JlaGopaTopHbI€ OTMbBITHI:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCPOpHBIX yA0OpEeHH .
[IpakTHyeckas paboTa:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

BbruyucieHus
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLi

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3NYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BELEeCTB
azoTa 4 pocdopa 1 ux coeJUHEHUM (aMMHUaKa, CoJIel aMMOHHUSsI, A30THOHN
KHCJIOTBI, HUTPATOB, okcuza dpocdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHUs U GochaT-UOHBI B PACTBOPE C UCII0/Ib30BAHUEM
Tab/MLbl "XapaKTepHble PEaKMU Ha KATUOHBI U aHUOHBI'".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKEHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwllei cpefe.

[I1aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOAUTH HAbGJII0/IeHHs], ieJIaTh BIBOAI 110 pe3y/ibTaTaM 3KCIIepHU-MeHTa.

CnenoBaThb NpaBUiaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY bl U 060py/J0BAHUS.

[Ipou3BOJUTE BBIUUCAEHHUS [10 XUMUYECKUM YPAaBHEHHUSIM.

HWcnosib30BaTh NpHY BHINIOJHEHUH yUe6OHbIX 3a/JaHUH TEKCThI yYeOHHUKa,
CNpaBOYHbIE MaTepHaJibl (IepUOJUYECKYIO CUCTEMY XMMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce

UCCJIe/I0BATE/IbCKOH [1eTeIbHOCTH HAyYHO-NIONYISAPHYIO JIUTEPATYPY
XMUMHYECKOI0 CO/IEPXKaHus1, CIPAaBOYHbIe MaTePHabl, pecypchl iHTEpHETA
H0CJIe KOHCYJIbTALUHU C [TeJJaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHHH M UX

Yrnepop, asuioTpomnHble MoAubUKaALMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa//IaMH, HeMeTaJ/llIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

O6BSCHATH 001IMie 3aKOHOMEPHOCTU B U3MeHEHHUH CBOUCTB 3JieMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX aATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUYECKHE CBOMCTBA IPOCThIX BELLECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJjiepo/a, YroJbHOU
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CcoeAUHeHUs: cBoicTBa. Afcopbuusa. KpyroBopor yrieposa B Ipupo/e. KHMCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux usnyecKkre U XMMHUYeCKHe CBOMCTBA, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHUs], IPUMeHeHHe U 3HaueHHe B IPUpo/ie
JleiCTBUe Ha XKMBble OPraHU3MBI, OJlyYeHHe U IPUMeHeHNe. Y J)KM3HU YeJIOBeKa.
*JKoJIoruyecKue npobJieMbl, CBSI3aHHBIE C OKCUAO0M yriepoga(1V); OnpenensiTb KapbOHAT- U CUJIMKAT-
runoTesa rj06aJbHOTO OTEeIJIEHUs] KJAMMaTa; TapHUKOBbIH HOHBI B pacTBODe.
adpdekrt.* OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHBIX C HAXO0X/eHHEM
YroJibHas KUCJI0Ta U €€ coJid, UX QU3nYecKue U XUMUYecKue YTJIEKHCIJIOrO0 Ta3a B OKpy»Katoliell cpesie.
CBOMCTBA, NoJyyeHNe U IpuMeHeHUe. KauecTBeHHasl peakiys Ha WnrocTpupoBaTh B3aUMOCBSA3b HeOPraHMYeCKUX COeIMHEHUH yriepoja U
Kapb6oHaT-UOHBL OpraHUYecKHX BellecTB M0/, PyKOBOACTBOM yUUTe .
*[lepBoHava/IbHble TOHATHUS 06 OPraHUYeCKHUX BelllecTBaX Kak o [l1aHMpOBaThb M OCYLIECTB/IATh HAa IPAaKTHKE XMMUYeCKHe SKCIIepUMEeHTHI,
coeIMHEHUSIX YTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHs. MPOBOAUTH HAabJ/II0A€HHUS, [ieIaThb BbIBOJbI 110 pe3yIbTaTaM 3KCIlepUMeHTa
[ToHsATHE 0 GHOJIOTMYECKU BaXKHBIX BELIECTBAX: XKUPaX, 6eJKax, MocJie MpeiBapUTENbHOU PabOThI.
yrieBojax. MaTepuajbHOe eJMHCTBO OPraHUYeCKUX U CnenoBaThb NpaBUaM 6e30MacHOM paboThI B JTaGOpaTOPUU NpHU
HeOpraHU4YeCcKUX coeJUHeHUM.* HCI0JIb30BAaHUHU XUMUYECKOH NOCYy /bl U 060pyL0BaHUS.
*KpeMHUH, ero ¢usrnyeckre U XMMUYeCKHe CBOHCTBA (Ha puMepe HWcnosib30BaTh NpHU BHINIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
B3aMMOJIeHCTBUS C MeTa/l/IaMU U HeMeTa/lIaMH), ToJIy4eHue U cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTeMY XUMUYECKHUX
NpUMeHEeHHE B 3JIeKTpOHUKe.* anemeHTOB /[|. U. MeH/jesieeBa, TaGIMIY PACTBOPUMOCTH KUCJIOT,
*CoeiMHEHMS KpeMHHUs B npupoje. O61uie npescTaBieHus 06 OCHOBaHUH U coJiel B BOJie, 31eKTPOXUMUYECKUH psAJ| HaNpsKeHUH
okcuzie KpeMHUs(IV) 1 KpeMHUeBOH kucyoTe. CUIMKATBI, UX METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
UCI0/Ib30BaHUeE B ObITY, MEIMLIMHE, IPOMBIIIJIEHHOCTH. Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
BakHel1IMe cTpouTe/IbHble MaTepHasbl: KepaMHUKa, CTEKJIO, HCCJIe/I0BaTeIbCKOM e TeJIbHOCTH HayYHO-MONYJISPHYIO JTUTepaTypy
1leMeHT, 6eTOH, >kesie306eToH. [Ipo6ieMbl 6e301IacHOro XMMHUYECKOT0 COJlep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
UCTOJIb30BaHUSA CTPOUTENbHBIX MaTepHaJIOB B NOBCeHEBHOMN nocJie KOHCY/IbTallMH C IeJaroroM.
YKU3HU.*
JleMOHCTpanuu
Mogeu KpucTa/IM4eCcKUX peléToK alMasa, FpaduTa, MOJeKyJIbl
dysnepena.
Ancop6uus pacTBOPEHHBIX BELeCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BujeomaTepuasbl: CHUJIMKaTHAs IPOMBIILJIEHHOCTb.
Mogesiu MoJieKy/1 OpraHUYeCKUX BelecTB.
JlaGopaTopHble U IpaKTUYEeCKHE PaGoThl
JlaGopaTOPHBIH OIIBIT:
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [Tosiy4eHHe yTJIEKUCIOTO ra3a U U3y4yeHHe ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PelneHue akcnepuMeHTaJbHBIX 3a/1a4 1o TeMe «HeMeTasibi».
Boruucienus
10 YpaBHEHUSAM XMMUYeCKUX PeaKLUH, eciv OJUH U3 peareHTOB
JlaH B BH/le BOAHOI'0 PacTBOPa C U3BECTHON MacCOBOH Ao0JIeH.

Pa3gen 3. MeTa/ibl M MX coeguHeHud (20 4)
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Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHziesieeBa M cTpoeHuUs aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJls10B. *0611 e COCOOBI TOIYYeHUsI MeTaJLI0B. [IoHsATHE O
KOPPO3HH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3AIUTHI OT KOPPO3HH.
CrnuiaBel (CcTasib, YyTYH, AOPAJTIOMUHNAN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMbILIJIEHHOCTH.*

JleMoHCTpanumu

O3HakoMJieHHe c 06pa3liaMi MeTaJlJIOB U CIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa/J/IM4ecKUX peléTOK MeTaJJIOB.
BupeomaTtepuasbl: KOppo3Us MeTaJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opaTopHble ONBITHI:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METaJLJIOB.

3aBHCUMOCTb CKOPOCTH peaKLMK MeTajlyla C KUCIOTOH OT MPUPO/BI
MeTaJLIa.

BeruuciieHust
— 110 ypaBHEHUSIM XUMHUYECKUX PeaKIUH, ECTU OJJUH U3 PeareHTOB
COZIEP>KUT IpUMecH

PackpbIBaTb CMbIC/I U3y4aeMbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHHuH.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHKE METAJIJIOB, 001He GU3UUECKHUE U XUMUYECKHE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHSI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CiieoBaTh paBUJIaM 6€30MacHOUN paboThl B 1a60PaTOPUHU TPU
HCII0JIb30BaHUU XUMUYECKOU MOCYZ bl U 060PyI0BaHUS.

[Ipou3BOJUTb BBIYUCIEHHS 10 XMMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh NPU BBIMOJHEHUU YYE€OHbBIX 3a/JaHUN TEKCThI Y4EOHUKA,
cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKUH s HanpsHKeHUH
MeTaJlJIoB).

HWcnosib30BaTh NpHY BHIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIelOBATEIbCKOM JIeATeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUH C I1e/JaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

lllesiounble MeTasbl [losoxxenue B [leproguyeckoil cuctemMe
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ TUAPOKCU/BI HATPUSA U Kanusl. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBbHBIE METAJ/Ibl MAlHUHM U KaJbLIUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckon cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxzaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelllne coefUHEHUS
KaJbuus (OKCUA, ruIpoKcu, cosn). *JKEcTKoCTb BOIbI M CIOCOOBI
eé ycTpaHeHus1.*

Amomununil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. U. MeHzenieeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusnyeckue U XUMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JA U TUAPOKCH/IA.

2Keneso: coctas, cBoCTBa U nostydeHue. [losioxkeHne B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

. U. MeHpenieeBa, cTpoeHue aToMa. Haxox/eHue B npupoje.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCU/BI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumu

B3auMmozelicTBHe HaTpHUs C BOJOM.

OkpalluBaHUe JIaMEHW MOHAMU HaTpHUs U KaJlusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMopeiicTBue OKCHA KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlaGopaTopHbI€ OMbBITHI:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUS U €ro CIJIaBOB.
AMdoTepHble CBOHCTBA THAPOKCH/IA AJTIOMUHUS.
KayecTBeHHbIe peaKLiMM Ha UOHBI XKeJie3a.
[IpakTH4eckre paboThI:

Ne 13. PeuleHue sKCiepuMeHTaIbHBIX 33/1a4 M0 TeMe «MeTalIbl».

BbruucieHust
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 06111e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKTepu3oBaTb GU3NIECKHE U XUMUYECKHe CBOWCTBA MPOCTBIX BELECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCH/IOB, COJIEH) C OTIOPOii Ha
CXeMy, CIoco0bl UX OJIyY€eHUs, TPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbI0 KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TaGJIHIbl "XapaKTepHble peaKLMU Ha KATUOHbI".

[11aHUPOBATh U OCYLIECTBIIATh HA IPAKTUKE XUMUYECKHUE 3KCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.

CienoBaTh IpaBUiaM 6€30MaCHOM paboThI B JJAGOPATOPUU ITPU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOAUTE BBIYUCIEHHUS 110 XUMUYECKUM YPAaBHEHHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPHU BBINOJHEHUH Y4e6OHBIX 3a/JaHUH U B ITpoLiecce
HCCJIelOBATEbCKOH J1eITeIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1oCJIe Ipe/iBapUTeNbHON KOHCY/IbTALUHU C T1e/JaroroM

Paszpes 4. XuMusAa 41 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B X)KU3HU
YeJioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeI.LIECTBa ¥ MaTepuaJibl B
HOBCBAHGBHOﬁ >KM3HU 4YesioBeKa. XMMHUS U 310pOBLE. Be3zonacHoe
HCI10JIb30BaHHE BEeCTB U XUMHWYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTb POJIb XMMHH B PA3JIMYHbIX chepax AesiTeJbHOCTH JIIOAeH,
OCHOBHBbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(B3v) [IpuposHbIe HCTOYHUKH YTJI€BOAOPO/OB (YTro/ib, MPUPOAHBIN ras, O6BACHATD yCJI0BUSA 6€30aCHOTO UCI0/Ib30BAHUSA BElleCTB U XUMUYECKUX

HedTh), MPOAYKTHI UX TepepabOTKH, UX POJIb B OBITY U peakIui B GBITY.

NPOMBILIJIEHHOCTH. AHanM3MpOBaTh U KPUTUYECKH OLIeHUBATh MHPOPMALMIO O BIUSHUHU
OCHOBBI 3K0JIOTUYECKOW 'PAMOTHOCTH. XMMHYECKOE 3arpsi3HeHHe NPOMBILIIEHHOCTH, CEJIbCKOT0 X035IMCTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
OKpyKalllel cpesbl (pefiesibHO JOMyCTUMAasi KOHLEHTpaLus OKpY>Kalollel cpe/ibl.

BeectB — [1J1K). YMeTb 0Ka3bIBaTh IEPBYIO IOMOLLb IPHU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSX.
Posib XUMUM B pellIeHUH KOJIOTHYECKUX TPo6aeM.* [IpyuHUMATE y4acTHe B 06CYyKAEHUU MPO6IEM XUMUYECKON U 9KOJIOTUIECKON

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pellleHUs ¢ 0opoi Ha HHOPMaLMIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke paboyeill NpPorpaMMbl B TEMATHYECKOM I[JIAHUPOBAHUHU [IOJKHbI OBITh yYTEHbl BO3MOXXHOCTU HCIIOJIb30BAHUS 3JIEKTPOHHBIX (LHQPPOBBIX)
06pa3oBaTeIbHbIX PECYPCOB, ABJSIOIINXCA y4e6HO-MeTOJUYeCKUMHU MaTepraiaMu (My/1bTUMeJUHHbIE HPOTrPAMMBbI, 3J1eKTPOHHBIE YYeOGHUKH U 33JJla4HUKH, 3JIEKTPOHHbBIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60PAaTOPHHU, UTPOBBbIE MPOrPpaMMbl, KOJIJIEKIUH [[UPPOBBIX 06pa30BaTEIbHBIX PECYPCOB), UCNOJIB3yEMBIMU /11 OOYYEeHUs] U BOCIIUTAHUSA
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeNbCTBY 06 06pa3oBaHUU.

- BAPUAHT
TEMATHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT NpUMEPHOTO0 TEMAaTUYECKOTO IUIAHUPOBAHUS HCMOJB3yeTcs, ecnu oOyuatromuecss ¢ 3P momydaroT
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepurala KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOHOCTbh IPUMEHEHHUS 3HAHUM B PA3JIMUHBIX YCIOBUSX (IEPEHOC 3HAHUM 10 aHAJIOTUH OT OOIIUX CBOMCTB Pa3IMUHbIX
KJIACCOB BEIIECTB K OOIIMM U CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEILIECTB), YTO YBEJIMUYUBAET JOJIO CAMOCTOSITEIILHOCTH
00y4YaromuXcs MPU U3YyYCHUN HOBBIX TEM.

CoOmromaercst  JIOrMKa  M3yYeHHMs]  BELIECTB —  CBOMCTBA  BELIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
ANEKTPOOTPULIATEBHOCTBI0, XUMUUYECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOECHUE BEILIECTBA, BAXKHEHIIINE TPEACTABUTENIN TPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIUN).

N3MeHeHne IaHupoBaHus 10 pa3jieslaM U TeMaM COCTOUT B CIEAYIOIIEM:

- U3y4YeHHE OCHOBHBIX BOMPOCOB HEOPTAaHMYECKOW XUMHUHU OCYIIECTBISIETCSA B 8 Kilacce, OOJbIlie BPEMEHHU BBIICIACTCS Ha
npuMeHeHue 3HaHui B 9 knacce. I3 9 knacca B 8- mepeHocsaTcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiun',
"DNeKTpoIUTHYECKAs TUCCOIHALNS. XUMUUECKUE PEAKIIUU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: Tema «Mertamie»y niepen «Hemetammammy, T.K. obydarornuecs: ¢ 3I1P 6ombie 3HaKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcs Ha KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs ¥ OKpysKaroias cpeaa’ paCKpbIBaeTCsA Ha KOHKPETHBIX ITpUMEpax B pazaenax "Metamisl 1 ux coequHenus ", "HemeTramisl
IV-VII rpynm u ux coenuHeHus";

- 00beIMHEHNE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOJCTBA U OTINYMiL; TeMa «Kucnopoay
u Tema «Bonopoa»);

- BbIIeNieHue oTnebHBIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OpraHMYECKHUX BEIIECTBAX»). BrieneHne B OTAENbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMs JJIA KiacCU(pUKALIMK, HOMEHKIATypa, OOIIME CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBleHUE (opMys MO
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIesieHa TeMa «lIpakTuKyM» B KOHILIE IEPBOTO U BTOPOTO FOJI0B O0YUECHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/ven, 2 roga oOy4deHust)

Tewmbl KonunuecTBo yacos B Tom uucne HasBanus pabot
Ha KOHTPOJbHBIE Ha MPaKTUIECKHe
paboTh! paboThI

Paznen «IlepBoHavyasibHble XUMUYECKHE MTOHATHSY, 144

1. Xwumwus — BaxxHas 0071acTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTEeCTBO3HAHMS M MPAKTHUECKOM oOpamieHus ¢ HUM»
NeSITEeTEHOCTH YeJIOBeKa. [paktiuaeckas padota Ne2 «OurcTka 3arpsa3HEHHOH MOBapeHHON cou"

2. BemiecTBa 1 XUMHYECKHE PEAKIINH. 7 - 1 [pakTuueckas padora Ne3 «[IpuzHaku mpoTeKaHHUsi XUMHUYECKUX PEAKIIHii»

3. KonmyecTBeHHBIE OTHOMICHNS B 3 1 - KontponpsHas padora Nel «[lepBoHavanbHble XHMHUYECKIE TIOHATHS, XUMAIECKUE
XUMHHU (hopMyIBl U ypaBHEHHUS 3aTPS3HEHHON TIOBApEHHOM COJIH»

Paznen «llepuoanyeckuii 3aKOH U MepHoMUecKas cucrema Xxumuueckux snementoB [I.M. Menneneesa. CtpoeHue atoMa. XMMUYeCKas CBsA3b. O KUCIUTENIbHO-BOCCTAHOBUTEIbHBIE pEeaKumy, 154

4.  Crpoenue aToma 7 1 - KonTtponsnas pabora Ne2 «Ilepnoandeckas cucreMa XMMHYECKUX 3JIEMEHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.W. Menaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas padora Ne3 «Xumudeckast CBSI3b»

Paznen «BaxHelnye npeIcTaBUTeNI HEOPraHHIECKUX BeIecTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas paborta Ned «Kucmopon. Bogopom»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 «[IpHroToBICHHE PACTBOPOB C ONPEAEICHHON
MaccoBOH J0JIel paCTBOPEHHOT'O BEILIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas padora NeS «OcHOBHBIE KJIacChl HEOPIAHMYECKUX COCIMHEHHI)

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Ha3zBanwus pabot

Paznen «IloBTopeHue 1 yriiy0OieHHe 3HAaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XMMUUECKHE peakimny, 104

IMoBTOpeHue n yriryoneHue 3HaHUH 10 1 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

OCHOBHBIX Pa3/IeNoB Kypca 8 Kiacca IMpakTraeckas pabora Ne9 «KauecTBeHHBIE peaKkIlK B pacTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTrieckas TUCCOIUAIIN

Pazgen «MeTamisl 1 X coequHEHUs», 204

1. O6uMe cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnsl 1V-VII rpynn u ux coenunenus», 244
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3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymmnsl. A3ort, hocdop 1 ux
COCJIMHEHHSI.

[pakTrueckas pabora Nel0 «[lomydeHrne aMmMuaka 1 n3ydeHHEe ero CBOHCTBY

6.001mas xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

[pakTrueckas pabora Nell «[lomydeHue yriaekucioro raza u H3ydeHHe ero CBOHCTBY»
IpakTrueckas paborta Nel2 «Pemenue sKkCrIepIMEHTAIBHBIX 3a1ad 10 TEMe
«Hewmetamier IV-VII rpynn 1 ux coenuHeHUIMNm»

KontponbsHast pabora Ne7 «HemeTammsny

Paznen «[lepBoHayasbHbIE XMMUYECKHE TOHATHS 00 OPraHHYECKHX BemecTBax», 104

7. IlepBoHayaIbHbIE XUMUUECKUE
MOHATHUS 00 OPraHUIECKUX
BEIECTBAX

10

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumus», 44

13. Xumus 1 okpyx)aromas cpeaa.

1

14. O6001ICHNEe MaTepHaa 1Mo
kypcy «Heopranudeckasi XUMusi»

3

KontponbsHas pabora Ne9 «toropas paboTa 3a Kypc HCOPraHUIECKONH XUMUMNY

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble Tembl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammbl,

M KONIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHUue

OcHOBHOE cogepKaHue

OCHOBHble BUAbI AeATEeNbHOCTU
obyuarowmxca

Pazzen 1.Ilepponavaibible XAMUUECKHe NoHATHs (14 1)
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Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4€eCKOH JesTeJIbHOCTU
YyeJI0BeKa

(44)

*XuMusg B cucTeMe Hayk. Pojib XMMHM B JKH3HHU
yesnoBeka.* Tesa u BemecrBa. Pusnyeckue CBOHCTBA
BeulecTB. [IpaBmia  Ge3omacHoro  obpalleHHs  C
BellleCTBAaMM W J1abopaTOPHBIM 060pyoBaHUeM. YucTble
BellecTBa U Cnoco6bl  pasjesieHUss cMecei.
*[loHsATHE O MeTO/aX NO3HAHUA B XUMUU.*
JleMoHCTpauumn
1. JlabopaTopHOe 060pyI0BaHUE.

2. PaznuyHble BUAbl XUMUYECKON OCy bl 3. 06pa3iibl
BELIECTB.

4. Cnoco6nI pasfesieHus cMecel (pubTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
JlabopaTOpHBIE ONbITHI:

OnurcaHve GpU3NYeCKUX CBOUCTB BEIECTB.

Pa3jiesieHne cMecH € TOMOILBIO MAarHUTA.
[IpakTHYeckue paboThI:

Ne 1. JlJaGopaTopHOe 060pyZOBaHHE U TPHUEMBI 06palleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM IOBapeHHOH CoJIu

CMeCH.

PackpbIBaThb CMbIC/ U3y4YaeMbIX MOHSATHH C IOMOILbIO NTejarora.

PackpbIBaThb poJib XMMUHU B IPUPOJE U XKU3HU YEJI0BEKA, €€ CBSA3b C APYTUMH HayKaMH.

Pazsin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh pusnvecKre U XMUMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpeJiesieHHs.

Onpefie1siTh NPU3HAKU XUMUYECKHUX PEAKIIUH U YCI0BUS UX NPOTEKaHUS.

CsieoBaTh MpaBUJIaM 0JIb30BAHUS XUMHUYECKOU MOCY/10M U JJaG0paTOPHBIM 060PYy/I0BaHUEM, A
TaKXKe IpaBUJaM o6pallleHUs C XUMUYEeCKUMHU Bellle-CTBAMH B COOTBETCTBUH C
MHCTPYKLMAMH 110 BBIIIOJHEHHUIO TPaKTUYECKUX paboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBATh ¥ MPOBOAUTD XUMHUYECKUH IKCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BeleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6CyXeHreM MJIaHa PaboThlI.

Hcnosnb30BaTh NpU BLINOJTHEHUH Y4e6-HbIX 3aZlaHUH U B Ipoliecce UCC/Iel0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPy XMMHUYECKOI'0 COZlep>KaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IleJiarora.

BbicTpanBaTh pa3BépHYThle NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3Y4eHHbIH NOHATHUIHBIH
anmnapar Kypca XuMHUH

Tema 2. BemnrecTBa
U XUMHYeCKHe peaKIuu
(74)

ATOMBI U MoOJIEKY/bl. XUMHUYECKHe 3JIeMEeHThl. 3HAKU
(cMMBOJIBI)  XMMHYECKUX OTHOCHUTE/IbHAS
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

3JIEMEHTOB.

Xumuyeckass ~ popmysna.  BajeHTHOocTb ~— aTOMOB
XMMHYECKUX 3JIEMEHTOB. *3aKOH MOCTOSIHCTBA COCTaBa
BeulectB.*  OTHOCUTe/BHAass  MoOJIeKyJisipHas  Macca.

MaccoBast j0J151 XUMUYeCKOI'0 3JIEMEHTa B COeAMHEHUH.
dusnyeckue M XUMHUYECKHe SIBJIeHHUs. XUMHUYecKas

peaklus ¥ eé NPU3HAKH. YpaBHEHHUS XUMHUYECKUX peaKLUH.

3aKOH COXpaHeHHsI Macchl BellecTB THUINBI XUMHYECKHX

peaknui (coeAnHEHUE, pa3yioKeHHe, 3aMellleHHe, 0OMeH ).
*M. B. IOMOHOCOB — y4€HBIA-3HIUKIONEAUCT.*

AemoHcTpauumn

dusuyeckue siBJaeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHWe U KOH/IeHCaLlUsl BOJbI U T. J1.).

XuMudeckue siBieHus (ropeHre CBeuH, pas3jioKeHHe
caxapa, B3aMMO/elICTBHE CEPHON KUCJIOTHI C XJI0PUZI0M
Gapus,

passioxkeHnue ruapokcuaa meau (1), B3aumoaericTeue

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibl I03HAHHUS (B TOM 4YHCJe HAab/II0ieHuE,
MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE OIlepaliiy MBbICJIUTENbHOH e TeJIbHOCTH
(cpaBHeHHUe, K1accUpUKaLMA) A1 U3yYEHHUs BelleCTB U XUMUYECKHX peaKLUi ¢ 0IIopoH Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/I U3yYaeMBIX IOHATHHI U 3aKOHOB U IPUMEHSTb 3TH NOHATHUS IPH ONUCAHUU
CBOWCTB BeIleCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIe C10Ba.

PazsimuyaTh Gu3NYecKre U XUMUYECKHUE SIBJI€HUS, 06'BSCHATD UX CYLIHOCTb C TOYKH 3pEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH HA ONpe/ieIeHHUs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEeaKIUH, YCI0BUs X NPOTEKaHUS.

OGBACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKUX SIBJIEHUH C TOYKU 3pEHHsI aTOMHO-
MOJIEKYJISIPHOTO YYEHUS C UCI0JIb30BAaHNEM BU3yalbHOW OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHE peaKLUH (110 YHCTY U COCTABY pearupyrouiux 1
06pasyroLIMXCs BEIIEeCTB) C ONIOPOH HA CXEMBI.

CocTaBasATh GOPMYyJIbl GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJIe/IATh BaJIEHTHOCTD IO
dopMysiaM BeleCTB C ONOPOI Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiaATh K03$OUIMEHTHI B ypaBHEHHUAX XUMUYECKHUX PEAKLMH C OIOPOH HA aITOPUTM
y4eOHbBIX IeCTBUH.

CrneioBaTh MpaBUIaM [10JIb30BAHMS XUMHUECKOH NOCYZ0H U 1abOpaTOPHBIM 060pyI0BaHHEM, A
TaK)Xe MPaBUJIaM 0OpallleHHs C BellleCTBAaMU B COOTBETCTBUH C MHCTPYKIUAMH 10 BBITIOJTHEHHIO
J1abOpaTOPHBIX XMMUYECKHX OIBITOB I0/] KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH YYe6GHBIX 33/JaHUH U B IpoLiecce UCCIe0BaTeIbCKON
JlesITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIMTEPATYPY XUMUYECKOT0 COJIepP>KaHus1, ClIpa-BoY-Hble
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»KeJie3a C cepoy, B3aMMO/IeHCTBHE JKeJle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPAaHEHHsI MacChl.

Na6opaTopHble 1 NpakTUYecKue PaboTbl

JlaGopaTopHbIe OIBITHI:

I[IpyuMepb! ¢pU3NYeCKUX BJEHUI (TJIaB/IeHHe BOCKA,
TasiHUe JIbJ1A).

[IprMepbl XUMHUYeCKUX sIBJIeHUH (IpoKa/MBaHKe MeJHOM
IPOBOJIOKH, B3aUMO/JeiCTBHE MeJIa C KUCJIOTOH).
MoJei1 aTOMOB U MOJIEKYI.

IMpakrnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUUYECKUX PeaKIUi.

Bbluncnenusa

— OTHOCHUTEJIbHOU MOJIEKY/IIPHOU MacChl BEIIECTB;

— MaccOBOH JI0JIM XUMHUYECKOI0 3/IeMeHTa 1o popmyJie
coeIMHEeHUs

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBOJCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThie HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHbIX MaTEPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3yYEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLUEHHsI B XuMuu (34)

KosmyectBo BemectBa. MoJib. MosisipHast Macca. 3aKOH
ABorazipo. MosnsipHbIi 06'bEM ra3oB. PacueThl 10 XUMUYECKOM
dopmy.ie. PacyeTbl MaccoBOM 10T XUMHUYECKOT0 3JIEMEHTA B
COeJIMHEHUH, KOJIMYECTBA BELIECTBA, MOJIIPHOW MacChl
PacyéTbl 10 XMMUYECKUM yPaBHEHUAM.

JleMoHCcTpanus:

- 06pasIbl BEIEeCTB KOJIMYECTBOM OJIUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XMMUYECKOMY YPAaBHEHHUIO

PackpbIBaTb CMBIC/I U3y4aeMbIX TOHATHH U IPUMEHSATh 3TH NOHSTHSA, @ TaKXKe U3yUeHHbIe
3aKOHBI U TEOPHHU JJIs1 pellieHHs PAaCcUETHBIX 33434 C TOMOLIbIO efarora.

BBIYMC/ISITD MOJISIPHYIO MacCy BellleCTB; KOJIMYeCTBO BellecTBa, 06'bEM rasa, Maccy BellecTBa C
omnopoii Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTE PACUEThI 10 YPAaBHEHUSIM XUMHYECKUX PeaKL MU ¢ OOpoH Ha o6pasell, alr0pUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEMaA, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
06BEMyY, Macce peareHTOB HJIM IPOAYKTOB PeaKL[UH.

BricTpanBaTh pa3BEépHYTbIe MUCbMEHHbIE U YCTHbIE OTBETHI C OOPOI Ha HHPOPMALMIO U3
y4e6GHMKa U CIPaBOYHBIX MaTEPHaJIOB, FPAMOTHO UCHO/Ib30BATh U3y4eHHbIH OHATHHHBIN
anmapart Kypca XMMHH C TIOMOLIbIO TleJjarora.

Pasgeun 3. llepuoanyeckuii 3akoH u llepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€ECKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
Nepuoanyeckunii 3aKoH u
Nepuoanueckana cuctema
XUMUYECKUX 3/1IeMEHTOB

A. N. MeHngeneesa. (7 4)

[lepBble  MONBITKM  KJIacCUQUKALMH  XUMHYECKHUX
3jseMeHTOB. [loHATHe O rpynmax CXOAHBIX 3JIEMEHTOB
(mesiouHBIe U LIEJIOYHO3eMeJsbHblE MEeTaJlJbl, raJoreHsbl,
WHEPTHbIe Tra3bl). *JjieMeHThbl, KOTOphblE 0OpPaA3YIOT
aMmdoTepHbIe OKCUABI U TUAPOKCH/BL*

[lepyosnyecknit 3akoH. Ilepuoguyeckada cucrema
XUMUYECKHUX 3JIEMEHTOB JI. 1. Mengeneena.
KopoTkoneproznas u *paiauHHOmepuofHas™  ¢opMel

PackpbIBaThb CMBIC/ IEPUOAMYECKOTO 3aKOHA M0/ PYKOBOJCTBOM IeJarora.

[loHUMaTh CyLIeCTBOBaHKE IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUY€ECKUX 3IEMEHTOB
(M3MeHeHHe PaUyCOB AaTOMOB U 3JIEKTPOOTPHULATENHHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUST B IEPUOAMYECKO CHCTEME U CTPOEHHsI aTOMA C UCIO0Ib30BaHUEM CXeM U TabJINLL.

YcTaHaBIMBATh CBSA3b MEXK/Y MOJIOXKEHUEM 3JIEMEHTA B IEPUOJUYECKON CUCTEME U CTPOEHHEM
ero aToMa (cocTaB U 3apsj Apa, obliee YUCJI0 3JIeKTPOHOB U pacnpesiesieHHe UX 1o
3JIEKTPOHHBIM CJIOSIM) IO 06pasLy.

[IporHo3upoBaTh XapaKTep U3MeHeHHs CBOMCTB 3/IEMEHTOB U UX COeJUHEHUH 0 TPyIIaM U
nepuojam [leproiuecKoi cUCTEMBI C TIOMOLIbIO Tejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja U [Py
3JIeMeHTa.

Ctpoenue atomoB. CocTaB aTOMHBIX sjiep. *U3oTonbL*
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit

JL W

3JIEMEHTa Ino ero

CHCTEMbI MenpeneeBa. XapakTepucTUKa

XUMHYECKOT0 MOJIOXKEHHUIO B
[lepuoaundeckoit cucreme /. U. MeHpesneena.

pazuyca
MeTa/lJIn4yeCKUX u

*3aKOHOMEPHOCTH  U3MEHEHHUs aTOMOB

XUMHUYECKUX 3JIEMEHTOB,
HeMETA/VITMYECKUX CBOHCTB IO TpymnnaM M MepUoJaM.
3HaueHue [lepuojuyeckoro 3akoHa W [lepuoguyeckoit
CUCTEMbl XUMHUYECKHUX 3JIEMEHTOB [IJIsl PAa3BUTHS HAayKH U
npakTuku. [Jl. U. MeH/jesileeB — y4€HBIN U rpaXkAaHUH.*
JAemoHcTpauum
KopoTkonepuoaHas v JivHHONeproAHas GOPMbI
[leproanveCcKON CUCTEMBI XUMUYECKHX 3JIEMEHTOB
J. U. MeHnesneeBa.
0O3HakKoMJIeHHe C 06pa3LaMy METAIOB U HEMETAJIJIOB.
Na6opaTopHble U NpaKkTUYecKkue paboTbl
JlabopaTOPHBIN OMBIT:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapaKTepHu30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePUOA0B, Ka/IHs, Ka/lbLUsA 10 UX
noJsioxkeHuto B [lepuoguyeckoit cucreme /l. U. Meneneena.

CnenoBaThb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NPH UCNOIb30BAaHUHY XUMHYECKOH
nocyAbpl ¥ 060py/J0BaHUA M0/, KOHTPOJIEM Ile/iarora.

BoicTparBaTh pa3BépHyThble NMCbMeHHbIe U YCTHbIE OTBEThI C 0ITI0POH Ha UHPOPMALHIO U3
y4eOHHKA U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbINA
anmapar Kypca XMMHH 110CJ/le CTPYKTYPHUPOBaHUS MaTepHaJa C MCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA [OCIe
CTPYKTYPHUPOBaHUs MaTepHaa, ClipaBoyHble MaTepHasbl ([lepuoguyeckyro cucteMy
XUMHUYeCcKuX 371eMeHTOB /I. . MeHze/ieeBa, Tabin1ly pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXUMUYECKUM PsiZl HANPSIXKEHUH METaJ/IOB).

Wcnosip30BaTh NP BbINOJHEHUH YYe6GHbBIX 33/JaHUH U B IPOLECCE UCCIE[0BATENbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COAEeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcsl UHTepHeTa Moj PyKOBOJCTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XumMnueckasi CBSI3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

(8 1)

Xummueckas cBsa3b. KoBaneHTHas (MOJAPHAS M HEMOJISPHAs)

CBA3b.  *DJIEKTPOOTPUIATEILHOCTh aTOMOB  XMMHYCCKUX
aeMeHTOB.* UoHHas cBA3b. *TWIBl  KPHUCTAUIMYECKUX
pereTok.*

CreneHb OKHCJIEHUSI. OKUCJIUTENTBHO-

BOCCTAaHOBUTEJIbHbIE peaKIHHU. HpOL[eCCbI OKHCJIEHUA U
BocCTaHOBJeHUA. OKUCIUTENN U BOCCTAHOBUTEJIH.

JdeMoHcTpanuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
PEaKINU pa3IoKeHHNs, COSIMHEHUS

PackpbIBaTh CMBICI M3y4aeMBIX TIOHSTHH 110]] PyKOBOJCTBOM IEarora.

OnpenensTh BUI XMMHUYECKOH CBSI3H B COSANHEHHH C HCIIOJIb30BAaHUEM CXEM.

OnpenesnaTh CTeNeHb OKUCICHUSI XUMMHYECKOTO0 3JIEMEHTa 110 (opMyJie ero COSIUHEHNU C
HCIIONB30BAHUEM aJTOPHTMA.

OmnpenensTs 31eMeHT (BEIIECTBO) — OKHCIUTENb U 3JIEMEHT (BELIECTBO) — BOCCTAHOBUTEITD.

OOBACHSTH CYLHOCTB MPOLIECCOB OKUCIICHHS 1 BOCCTAHOBJICHUS.

CocTaBIATh NIEKTPOHHBII OanaHc ¢ y46TOM YHCIIa OTAAHHBIX ¥ MPUHSTHIX JIEKTPOHOB.

CoCTaBiIATh ypaBHEHHE OKHCIHTEIbHO-BOCCTAHOBUTENILHON PEaKIMH 110 alropuTMy pasbopa
OKHCITUTENIbHO-BOCCTAHOBUTEIILHOM PEaKIUH.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqe61-u>1x SHﬂaHHﬁ TEKCThI yqe6H1/11<a IoCJI€ CTPYKTYPUPOBAHUSA

Marepuaa, ClpaBOYHbIe MaTepUalIbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MeHpeneeBa, TaOIHIly paCTBOPUMOCTH KUCIIOT, OCHOBAHUI U COJICH B BOJIE, IIEKTPOXUMHUIECCKUH PsijI
HaIpsDKEHUH METaJlIOB)
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Pa3geJ 2. BaxHeiilne npeAcTaBuTe/ M HEOPraHMYeCKUX BelecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(14y9)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue
Kucaopoja B npupoje, ¢uU3MYeCKHe W XUMHYECKHe
cBOMcTBa. PeakiM ropeHus IPOCThIX U CJIOXKHBIX BEll|eCTB.
*TermyioBoil 3QdeKT XUMHUYECKOH peakuuu.* IJK30- U
3H/JI0TepMUYeCKHe peaxuuy, *TepMOXUMHUYeCKHe
ypaBHeHus.* [loHsaTHe 06 okcujax. CHOCOGbI MoJydYeHHUs
KHCIOpoJa B JabopaTopud U
KHCJ0pOJa. KpPYyroBOpoT KHCJIOpoZa B
npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,
yCUJIEHHUE TapHUKOBOIr0 3¢ deKTa, paspylieHne 030HOBOTO
c10s1.

Bogopoa — asieMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA

(Ha mpHMepe B3aUMOJEMCTBUA C

HNPOMBIIIJIEHHOCTH.
NpUMeHeHue

HeMeTaJlJlaMHu )54
MpUMEHEHHUE, *CImoco6bl

nosydyeHus.* [loHaTre o kucaoTax Kucaoter u conu.

OKCHJaMU MeTaJlJIoB),

JAemoHcTpauum

BzauMogeiictBue pocdopa, ceprl U xese3a ¢ KUCI0POL0M
(BO3MOXKHO MCNOJIb30BaHKE BU/IE0OTBITOB).
OnpefiesieHUe COJlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbITHL, JeMOHCTPUPYIOILLHE YCI0BUSl BOSBHUKHOBEHUS U
MpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl

JlaGopaTOpHBIH OMBIT:

O3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.

[IpakTHveckas paboTa:

Ne 4. [TosriyyeHUe KUCI0POAQ, U3yYeHHE ero CBOUCTB.
[Ipaktuueckas padorta NeS. [TomydeHre Bogopoaa 1 u3ydeHne

€ro CBOMCTB.
Berunciaenus

— MOJIeKyJIHpHOﬁ MacCChbl KUCJIOPpOAA XU O30HA Ha
OCHOBAaHHM aTOMHOM MacCbl XUMHYECKOTO 3JIEMEHTA

PackpbIBaTh CMbIC/ M3y4aeMbIX NOHATUHI U IPUMEHSATD 3TH NOHATUSA IPYU ONMCAaHUU CBONCTB
BellleCTB U UX NpeBpalleHUuH C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHILE.

XapakTepu30BaTh (OMUCBIBATh)C ONOPOLU HA NIAH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3/yxa, pU3NYECKUe U XU-MUUECKHE CBOMCTBA KUCI0PO/ia, CIOCOOBI €ro MOTYIEHHUs,
NpUMeHeHHe U 3HaueHHe B IPUPO/ie U »KU3HU YesIoBeKa.

CpaBHMBATb peakluy ropeHusl U MeJlJIeHHOI'0 OKMCJIEHUs C IpeiBapUTeIbHBIM 06Cy¥AeHUEM
napaMeTpOB CpaBHEHHS.

Co6upaTh NpuGOPHI AJIs MOJyYeHHs KUCJA0Poa (BbITECHEHHEM BOJIbl M BO3/1yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJIOPOJ, TOJ KOHTPOJIEM llefarora.

Hcnosb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJIS1 COCTaBJIeHHs GOPMY.JI BELLECTB, MOJIEKYISPHbBIX
yPaBHEHHMH XUMHUYeCKHUX peaKLui C yuacTHUeM KUCI0PoJa.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBSI3aHHBIX C 3arpsiI3HEHHEM BO3/yXa.

Cref0BaTh NpaBusaM 6e30MacHOM paboThl B Ja6OPaTOPUU NPH UCIIOJIb30BAHUN XMMUYECKOH
nocyzibl M1 060py10BaHMsI 10/, KOHTPOJIEM NTelarora, a TakXe IpaBUiaM 06palleHus ¢
rOPIOYMMH BeLeCTBAMU B ObITY.

[l1aHMpOBATh U OCYLIECTBJIATh Ha MPAaKTHKe XUMHUYeCKHe IKCIIepUMEeHThl, IPOBOAUTH
Hab6J1I0/leHus, e/1aTh BBIBO/IBI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Iefiarora.

YyacTBOBaTh B COBMECTHOM paboTe B rpymie.
Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3aJaHUH U B IPOLleCCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUECKOT0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa noJ pyKoOBOACTBOM llefarora.

BbicTparBaTh pa3BépHyThble MMCbMEHHBIE U YCTHbIE OTBETHI C OOPOH Ha MHPOPMALIMIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOH Ha MJIaH, TPAMOTHO UCINO0JIb30BaTh U3y4YeHHbIN NOHATUWHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTtBopsl.
IousaTHe 06 OCHOBaAaHUAX

Boga. Ee coctaB. CtpoeHue. Mosiekyibl. *®usnyeckue
cBoiicTBa BOAbL. Boma kak pacTBopuTesb.* PacTBOpBL

PaCKprBaTb CMbICJI U3y4aeMbIX MOHATHUH U NPpUMEHATDb 3THU NIOHATHUA IPHU ONTMCAHUU CBOWCTB
BeleCTB U UX npeBpameHMﬁ C IIOMOIIbIO neaarora.
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(54)

*[loHsATHE O PaCTBOPUMOCTH BellecTB B Boje. [loHATHE O
HacbllleHHbIX M HeHaCblUleHHbIX pacTBopax.* MaccoBas
JloJIs1  BelllecTBA B pacTBope. PacyeT MaccoBoil josu
BelllecTBa B pacTBOpe (MPOLeHTHAs KOHLEHTpaLus).
*XuMHYecKkue CBOMCTBA BOAbI (pa3/ioiKeHHe, peaKLUHU C
HaTpHUEM, OKCUJOM KaJblus, okcuoM cepbllV [IoHsTHE 06
Posip pacTBOpOB B mnpupoje U B KHU3HHU
KpyrosopoT Bojbl B npupose.* 3arpssHeHue
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

OCHOBAHHUAX.
YeJIOBEKa.

AemoHcTpauumn

JJ1eKTpOJIU3 BOJbl; CUHTE3 BO/bI; B3aUMOJI€HCTBHE BOJBI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMaTEePHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3JIMYHON paCTBOPHUMOCTBIO.
HcciepoBaHye pacTBOPOB KUCJIOT U LieJI04el € IOMOIIBI0
WH/JMKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJiIeHHe PAaCTBOPOB C ONpe/ieIEHHON
MacCOBOH /10Jieil paCTBOPEHHOIO BEIECTBA.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PaCTBOPUTEJIS B
NPUPOJHBIX MPOLECCAX C ONOPO Ha IIJIAaH U CXEMY.

CoCTaBJISITh YpaBHEHUSI XMMHUECKUX PEAKIMH C yYaCTHEM BO/BI C OIOPOM Ha CXEMY.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C 3arpsiI3HEHHEM NIPUPOJHBIX BOJ,
Croco6bl OYMCTKH BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ, OT 3arpsA3HeHuUs 1oce
npe/iBapUTebHOTO0 CTPYKTYPUPOBaHUA MaTepHaa.

[11aHMpPOBATDb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
Hab6JII0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJIbTaTaM 3KCIIepUMEHTA 110/, KOHTPOJIEM Nleiarora, ¢ UCI0JIb30BaHUEM KJIHUILIE,

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NPH UCTOIb30BAaHUHY XUMUYECKOH
nocyApl ¥ 060py/J0BaHUA N0/, KOHTPOJIEM Ile/iarora.

[IpoBOAUTH BBIYMCJIEHHUS C TPUMEHEHUEM MOHSTHS «MaccoBas [10Jis Bel[eCTBa B PaCTBOpPe» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh NpH BEINOJHEHUH yYeOGHBIX 3alaHUH U B IPOLecce UCC/Ie0BaTelbCKON
JleATeJIbHOCTH Hay4HO-MOMNYJ/IIPHYIO0 INTEPATYPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOJCTBOM Iefiarora.

BbicTpanBaTh pa3BépHYyThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOHHKa U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYEHHBIH NOHATHHHBIH
anmapar Kypca XMMHH 110CJle IpeiBapyuTebHOT0 CTPYKTYPHUPOBAHUSA MaTepHaJa.

Tema 8. JsieKTpoIUTHYECKASA
Aucconanys. Xumudyeckue
peakuuu B pacTBopax

(549)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.

QHGKTpOHHTI/I‘IeCKaH JUucconmuranus.

HEBJICKTPOJIUTHI. Ka.TI/IOHLI7 AHUOHBL. *MexaHu3M JAUucconrau

DONEeKTpONUTBl U

BEILIECTB C PA3JIMYHBIMH BUAAMH XUMHYECKOH cBsi3u. [loHsTHE

ocrernenu aucconuanuy.* CUIIbHBIC U CIa0ble 3JIeKTPOJIHUTHL.
Peakiuy MoHHOrO oOMeHa. YClI0BUS NMPOTEKaHUs peakiii

HoHHOro oOMeHa 710 KoHIa. [TonHbIe U COKpaIEHHBIC HOHHBIE

ypaBHeHUs  peakuuidl. XHUMHUYECKHe CBOicTBa  KHUCIIOT,

OCHOBaHUII W cojlell B cCBeTe MpeacTaBiIeHUd 00

JJIEKTPOJIUTHUYECKOM Tucconnanii. KauecTBeHHbIE peakiuu Ha

KaTUOHbI M AaHUOHBI: HWOHBI XJOPHI-, OpPOMHUA-, HWOIUJI-,

cynbdar-, kKapOoHat-, CHInKat-, hocdar- aHUHOHBI, THAPOKCH-

HOHBI; KaTHOHbBI aMMOHHs, MarHusd, KajJdblMs, aJIIOMHUHHA,

xene3a (2+) u (3+), menu (2+), LMHKA, NPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

PackpbiBaTh CMBIC/ U3y4aeMbIX IOHATHUH, @ TAKXKe CMbIC/I TEOPUH 3JIEKTPOJIUTHYECKON
JMCCOLMALMU C OTIOPOH Ha CXEMBI.

OGBACHATb NPUYHUHBI 3JIEKTPONPOBOJ-

HOCTH BOJJHBIX PAaCTBOPOB C IOMOLIbIO NTefiarora.
CocTaBJIITh ypaBHEHUS AUCCOLMALIMY KHCJIOT, IleJ1I04el U cosiel, ToTHbIe U COKpalléHHbIe
HOHHBIE yPaBHEHUS] XUMHY€ECKUX peaKUi HOHHOT0 06MeHa.

[l1aHMpPOBATE U OCYLIECTBJIATH Ha MPAKTHKE XUMHUYeCKUe 3KCIIepUMEHThI, TPOBOAUTH
Hab6JII0ieHHs, JleJlaTh BBIBO/IBI 110 pe3yJibTaTaM 3KCIEPUMEHTA MOCJ/Ie pe/iBapUTeTbHON
paboThL.

CiefoBaTh paBUJiaM 6€30MacHOMN paboThl B 1a60paTOPUKM PHU UCIO0JIb30BaHUM XUMHUYECKOMN
MoCy/bl M 060pyA0BaHHUsI IO/ KOHTPOJIEM llefjarora.

[Ipou3BOAUTE BBIUUCIEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BbicTparBaTh pa3BépHyTble NMCbMeHHbIe U YyCTHbIe OTBEThI C 0TOPOH Ha UHPOPMALHIO U3
ydye6GHMKA U CIPaBOYHBIX MaTepHa/I0B, FPaMOTHO UCNO0JIb30BAaTh U3yYeHHbIH NOHATUHHBIN
anmapar Kypca XMMHH N0CJ/le IpeiBapUTeNbHOr0 CTPYKTYPUPOBAaHUSA MaTepHaJa.

HWcnosb3oBaTh NpHU BbINOJHEHUH yue6OHBIX 33/JaHUH U B ITpollecce HUCCeA0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-MONYJIIPHYIO JIMTePaTypy XMMHUUECKOTr0 COAep>KaHus, ClIpaBOYHbIe
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JleMoOHCTpauumn

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BEILLECTB;
JIBIXKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbIThI, UIJIIOCTPUPYIOLME IPU3HAKH IPOTEKAHUS
peaknui HOHHOT0 06MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopaTOpHBIH OMBIT:

Peaknuu HoHHOI0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdara Meau(Il) u ménoun, kap6oHaTa HaTpUs U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TU/APOKCHU/IOM KaJIUs U COJITHOM KHCIOTOM.
BerunciieHusa

— I10 ypaBHEHUSIM XMMUYECKUX peaKLui

MaTepuasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C IIeflaroroM

Tema 9. OCHOBHbI€E KJIaCChI
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanusa HeopraHU4eckux coeJMHEHUH.

Okcufibl: cocTas, kaaccudukanus (*oCHOBHbIE,
KHUCJIOTHbIE, aMdoTepHbIe, Hecoeobpasyolye Ha
npuMepe okcuza yriaepoga |l u okenga asora I1*),
HOMeHKJIaTypa *[losyyeHre* M XuMUYeCKHe CBOHCTBA
OKCH/I0B (B3aUMO/ieHCTBHE C BOJOH, KUCIO0TaMH,
11e/1I09aMH).

OcHoBaHHUs: COCTaB, Kiaccubukanys (1es049u U
HepacTBOpPHMbIe OCHOBAHMUSA), HOMEHKJIATypa, GU3ndecKue
Y XMMHUYeCKHUe CBOUCTBA (B3aUMOJEUCTBUE C OKCHAMU
HeMeTaJ/JIOB, KUCIOTAMH, COJIIMU), *CIIOCOGBI OJTyYyeHHs.*
KucnoTsl: cocTas, kJaccupukanusi, HOMEHKIATYpa,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMO/JIEICTBUE C
MeTaJ/lJlaMH, OCHOBHBIMU OKCH/IaMH, OCHOBaHHUSMH,
COJIIMM Ha IPUMeDpe COJITHON U CepHOM KUCJIOT),
*crnoco6bl nosydeHus.* Ps; akTHBHOCTH METAJJIOB.

Couu (cpeziHMe): HOMEHKJIATypPa, CIOCO6HI MOTyYeHuS,
B3aMMO/IeHCTBHE CoJIel C MeTaJlJIaMU, KUCJIOTaMHU,
11eJ109aMH U COJISIMU.

['eHeTHYecKasi CBSI3b MEXK/Y KJIaCCAMU HEOPraHUY€eCKUX
coeauHeHuH. ['eHeTHYeckue psaabl. [loHsATHE 06
*aMdoTepHbIX TUAPOKCHAAX (Ha MpHUMepe LIUHKA U
aJIIOMMHMSA): XMMHY€eCKHe CBOMCTBA B3aUMO/IeliCTBHE C
KHUCJIOTaMH U 11[eJI0YaMH, PasJioxKeHHe IPU HarpeBaHUU.*

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BENECTB PA3JIMYHBIX KJIACCOB.
B3auMogpelicTBue pacTBOpa CEpHOM KMCJIOThI C OKCUA0M
megu(1D).
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OmnpezeneHne OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 10 MIAa0I0Hy.
CocTaieHHe CXeM CTPOEHHUS] OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COEIMHEHUH Ha OCHOBE
OTIpe/IENEHNsl.

Cocrasienre GopMysI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSMHEHHI U HAa3bIBaHUE UX I10
MEXIyHapOIHON U TPUBUAIBEHOH HOMEHKIJIATYpE C HCIIOIb30BaHHEM ONpPEIEIeHHs U TaOIHIIbI
PacTBOPUMOCTH.

KraccuduipoBanue n3ydaeMbIX BELIECTB IO COCTABY U C@OLiCcMEam C OTIOPOi Ha ONIPEAeNICHNs,
CXEeMBI ¥ TaOJIHIly PACTBOPUMOCTH.

CocraBieHne TabIUIbI TEHETHIECKUX PSIJIOB M CXeMBI «| eHeTndecKast B3auMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTaHWIECKUX COEIMHEHHMIN 0] PYKOBOICTBOM IHearora.

[Iporuo3upoBaHye CBOWCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB M3YUSHHBIX KJIACCOB,
IpYIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cXxeMbl «I eHeTuueckast B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHUI M0l pyKOBOJCTBOM Ie/larora.

CocTaBieHre MOJIEKYJIIPHBIX YPaBHEHUH peakluil, WUTIOCTPUPYIOLNX XUMUYECKUE CBOWCTBA
M3YYIEHHBIX KITACCOB U CNOCOObI NOJIyYeHuUs BEIECTB N3yIEeHHBIX KIaCCOB, TPYIII, a TaKXKe
MOATBEP>KAAIONIIX TEHETHIECKYTO B3aHMOCBSI3b MEX/Iy HUMH, C OTIOPOif Ha BepOAIbHYIO CXeMy B
KauecTBE 3pUTEILHON OTOPBHI.

CocTaBieHre MOJEKYISIPHBIX yPaBHEHUH PEaKIUii 10 CXeMaM C NMPeABapPUTENHHBIM 00CyKICHUEM
BBIOOpa PearupyoNix BEIIECTB.

Berancnenue o ypaBHeHUsIM XUMHYECKHX PEaKInii KoIu4ecTBa, 00bEMa, MacChl BEIECTBA MO
KOJINYECTBY, 00BbEMY, Macce peareHTOB WK MPOJYKTOB PEAKLUH 10 aITOPUTMY.

[InanupoBaHue U OCYILIECTBIEHHE Ha MPAKTHKE XMMHUUECKOTI'0 3KCIIEpUMEHTA U HAaOII0AeHHS O
PYKOBOJICTBOM YUHTEIISL.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCIO0JIF30BAaHNEM OMOPHBIX CIIOB.
DopmynrpoBaHUE C MOMOIIBIO MEJaroTa M BBITOIHEHNE IIPaBHI Oe30macHoi paboTH B 1a00paTopun
TP UCTIONB30BaHUH XMMUYECKOH TOCYIBI K 000PYHOBAHMSI.

Vcnonp30BaHue MPH BHIMOJTHEHUH Y4eOHBIX 33/IaHUI U B IPOLIECCE HCCISI0BATENILCKOM ACSITENbHOCTH
Hay4YHO-TIOIYJIIPHOM JTUTEpaTyphl XUMHUYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepHAaIIbl, PECYPCHI
HHTepHeTa, ocylecTBIeHNe BbIOOpa 0]l pyKOBOACTBOM HACTaBHUKA.




Peaknus HeHTpanusauum. BeicTpanBanue pa3BEPHYTHIX IMCHMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha HH(MOPMAIHIO U3
BbITecHeHue 0HOr0 MeTaslJ1a APYTUM U3 pacTBOpa COJIU. y4eOHHKA U CIIPAaBOYHBIX MAaTePHAJIOB, IPAMOTHOE MCIOIB30BaHHE N3YyIEHHOTO IIOHATHIHOTO

ﬂaGopaToprle M npaKTUYecKue paGOTbl arrapara Kypca XuMHUHU € UCTIOJIb30BAaHUEM IlJIaHa, OIIOPHBIX CJIOB, aJilrOpUTMa.

JlabopaTOpHBIE ONBITHI:

B3auMopelcTBHe KMCJIOT C MeTa/lJIaMH.

[TosrydeHre HepacTBOPUMBIX OCHOBAHHM.
B3anMopelicTBHe HepacTBOPHUMBIX OCHOBaHHUH C
KHCJIOTaMH.

Paznoxenue rugpokcuzaa meu(1l) npu HarpeBaHuu.
[IpakTHyeckas paboTa:

Ne 7. PelieHre 3KCllepMMEHTAJbHBIX 33/ja4 110 TeEMe
«OCHOBHBIe KJIaCChbl HEOpPraHUYeCKUX COeJUHEeHUM».

Bbluncnenusa
— 10 YPaBHEHHUSM XMMUYECKUX PEAKIUN

Paspen 3. BewiectBo U XMuMuU4YecKue peakuum, 44

Tema 10. Xumunueckue peakuum. *TIOHATHE O CKOPOCTH XMMHueckoil peaximu. daxtopsl, | PacKpsIBaTh CMBICIT H3y4aeMBbIX TIOHATHI U IPUMEHSTE 9TH TIOHATHS IIPH OIMCAHUN CBOWCTB BELIECTB U
HX TIPEBpaIleHu.

KrnaccuduimpoBars XUMHYECKHE PEAKIIUH O PA3THYHBIM IPU3HAKAM.

Y cTaHaBIMBATh 3aBUCHMOCTH CKOPOCTH XUMHYIECKON PEaKIUH OT Pa3IHIHbIX (JaKTOPOB MO
PYKOBOJCTBOM YUHTEIIs.

Housirne o xumudeckoM — paBHOBecHH.  CMCIICHHE [[porHo3MpoOBATH BO3MOXKHOCTH MPOTEKAHHS XHMHYECKHX MPEBPAIICHHI B Pa3THYHBIX YCTOBUAX MTOCITE

XUMHYECKOTO paBHOBecHs. DaxkTopbl, BIUSIOINE HA | MPEIBAPUTENLHON PabOTHL.

CKOPOCTb XMMUYECKOH PEakIuM U MOJIOKEHHEe XMMHUIECKOro DIPEAENSTH OKUCIMTENDL U BocCTaHoBuTeNL B OBP.

CoCTaBIATh 3JEKTPOHHBIN OaaHC peakiuu.

[IpOM3BOIUTE BBEIYMCIICHUS [0 XUMHUUECKUM YPABHEHUSIM 10 AJITOPHTMY.

BbICTpanBaTh pa3BEPHYTHIC MHCHMEHHBIE H YCTHBIE OTBETHI C OMOPOM Ha HHPOPMAIHIO 13 yIeOHHKA U
CIIPaBOYHBIX MATEPHATIOB, TPAMOTHO HCIIOJIb30BaTh M3yUCHHbIH TOHATHHHBIN armapaT Kypca XHMHUH
MOCITe MPEIBAPUTEIIFHOTO CTPYKTYPUPOBAHHSI MaTepUaa.

Hcnonp30Bath MPH BRIMIOIHEHUH YI€OHBIX 3aJaHUI U B TIPOIIECCE MCCIIE0BATEILCKON ISSITEIBHOCTH
Hay4YHO-NIOIYJISIPHYIO JIUTEPATYPY XUMHYECKOTO COAEPKAHHsI, CIPABOYHbIE MaTEPUAIIBI, PECYPCHI
WHTepHeTa nocie KOHCYJIBTAINH C IIEaroroM.

PacKpBIBaTh CMBICI N3y4aeMbIX MOHSITHUIL, @ TAKXKE CMBICT TEOPUH DJIEKTPOIUTHICCKOH UCCOLUALINY C
OTOPOH Ha CXEMBI.

DOBSICHATH TIPUYIUHBI AIEKTPOIPOBOAHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO Mearora.

CocTaBIsATh YpaBHEHUS JUCCOLUAIIAN KHCIIOT, IIENOYeH U COJIe, TIOHBIE H COKPAaNIEHHbBIC HOHHEIE
YpaBHEHUSI XUMHIECKHX PEAKIIMi HOHHOTO OOMeHa.

[ITaHUPOBATH U OCYILIECTBIIATH HA MPAKTUKE XUMHIECKHE IKCIIEPUMEHTHI, TIPOBOANUTD HAOIIOCHUS,
JIeTIaTh BBIBOJIBI MO Pe3yJIbTaTaM SKCIIEPUMEHTA MOCIIE MIPE/IBAPUTEIBLHOM paboThI.

CnenoBats mpaBuiaM 6e30MacHOi paboThI B 1a0OPaTOPHH MPU UCTIOIH30BAHUH XUMUUECKOH TTOCYIbI U
000pyJ0BaHUs O/ KOHTPOJIEM TIeAarora.

HpOI/II}BO}lI/ITb BBIYUCJICHUS 10 XUMHUYCCKUM ypaBHeHI/IﬂM.

OcHoBHble 3aKOHOMepHOCTH BIUSIOIIME Ha CKOPOCTh XMMHYECKOW peakimu. [ToHsTHE O
XMMUHECKUX peakumii (44) TOMOTEHHBIX M TETEPOT€HHBIX peakuusax. lloHsTHe 00

06paTI/IMI)IX u HCO6paTI/IMI:IX XUMHYCCKUX  pECaKIUIX.

PaBHOBECHUA. Knaccnd)nkaupm XUMHYCCKUX peaKL[I/Iﬁ o
PasHbIM OCHOBaHHUSM.*
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BBICTpanBaTh pa3BEPHYTHIC IICEMEHHBIE M YCTHBIE OTBETHI C ONIOPOH Ha HH(OPMAIIHIO U3 yIeOHUKA U
CIIPaBOYHBIX MAaTEPHANIOB, TPAMOTHO HCIOJIB30BaTh H3YUCHHBIH OHATHHHBIN anmapaTr Kypca XUMUH
rocJje IpeIBapUTEIIbHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Vcrionp30BaTh MpH BEINIOIHEHUH YY€OHBIX 3aJaHUH U B IIPOIIECCE HCCIEI0BATENHCKON IESITETbHOCTH
HAaYYHO-IIOMYJISIPHYIO JINTEPATYPy XUMHUECKOTO COJEPKaHUsI, CIIPaBOYHBIE MaTEPHAIbl, PECYPCHI
HHTepHeTa nocie KOHCYIbTAIUH C TI€1aroroM

9 KJIACC

(2 4 B HEmeMO, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBatolme AaHHbI pasgen
nporpammbli,

1 KOZIMYECTBO YacoB, 0TBOAUMOE
Ha UX U3yyeHune

OCHOBHOEe cogepkaHue

OCHOBHbIe BUAbI A,eATENbHOCTU
obyuarowmxca

Pasae 1. BemecTBo 1 XUuMHU4eckue peakuu (104)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. YI. MenzneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWIECKHUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHUCTAUINIECKHUX PEIIETOK. *3aBUCUMOCTh CBOICTB BEIECTB
OT UX CTPOCHHS. ™

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JeMoHCTpauumn

1. Mozesii KpUCTA/I/IMYeCKUX PEeIIETOK HEOPraHU4eCKUX
BelleCTB.

2. KopotkoneprnoaHas 1 JIMHHONIEPHOAHAS (HOPMBI
[Nepromueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakuny HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepu30BaTb XMMHUYeCKHe 3/1eMeHThI TepBbIX TPEX ePHUO/0B, Kausl U KaJbLUs 110 UX
noJioxkeHuto B [lepuouueckoii cucteme /l. U. MeHiesieeBa ¢ 0Mopoii Ha aJITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HEOPraHUYeCKHe BellleCTBa U3y4eHHbIX KJIaCCOB C ONIOPOM Ha
cxeMy, TabJIMILy paCTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEIeCTB pa3/IMYHbIX KJIaCCOB, N0 TBEPKIATh
CBOMCTBA NPUMepPaMH MOJIEKYIIPHBIX ypaBHEHN I XUMHUYeCKHX PeaKIUui ¢ OIIOpOH Ha CXeMy.

OnpezenaTb BUJ XUMUYECKOH CBSA3U U TUI KPUCTAJLIMYECKON PeIlEéTKH BelLleCcTBa C OOPOM Ha
cxemy.

[IporHo3upoBaThb CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs N0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyThle NIMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaIMIO U3 y4ebHMKa U CIPAaBOYHBIX MaTepHaJIOB, F[PAMOTHO MCI0JIb30BATh U3y4eHHBIH
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH U B IPOLleCCe HCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMUUECKOTr0 COAeP>KaHus, CIpaBOYHbIe
MaTepHasbl, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Ilefarora.

PackpbpIBaTh CMBICI TEOPHHU NEKTPOIUTHIECKOH Ancconuarin. OOBSICHITH IPUINHEL

JIEKTPONPOBOTHOCTH BOJHBIX PACTBOPOB;

CoCTaBIIATh YpaBHEHUS TUCCOLMAIIMU KUCIIOT U ILEJIOYeH, II0NHbIE U COKPAILICHHbIE XUMUYECKUE

YPaBHEHUS] XMMHYECKUX PEaKINii HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX coeAUHeHuA (24 1)

Tema 3. O6mas
XapaKTepHuCTHUKa
XHUMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. 'asioreHsl

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHHS] AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /ISt HUX
cTeneHH okucaeHus. CTpoeHre U GU3UYECKHe CBOMCTBA
MPOCTBIX BELeCTB — raJoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xsopa (B3auMo/ieiCTBHE C MeTaJlJIaMH,
HeMeTaJ/UIaMH - BOJIOPOZIOM M KHCJIOPOJOM, *1iesiouamu™).
XnopoBogopo. CosisiHast KUCJI0TA, XMMUYeCKHe CBONUCTBA,
*nosiydeHre*, npruMeHeHue. KayecTBeHHbIE peaKIiuy Ha
raJloreHu/I-uoHbl. */leficTBUe XJI0pa U XJIOPOBOZ0PO/Ia Ha
OpraHu3M yeJsioBeKa.* BaxxHel1IMe XJI0PUABI U UX

OGBSICHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB HEMETAJIJIOB U UX COeJUHEHUH B
npe/iesiax MaJibIX IIEPUO/IOB U TVIABHBIX NOATpyI [leproaruiecKor CUCTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GU3UYECKHE U XUMUYECKHe CBOMCTBA MPOCTHIX BEIIECTB raJIOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BELECTB (XJI0POBO/I0OPO/1a, XJIOPHUAA HATPHUS ), CIIOCOOBI UX
MOJIy4Y€eHUs], TpUMeHeHHe U 3HaUYeHWe B IPUPOJIe U )KU3HU YesIoBeKa 1ocjie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesiIITh TaJIOT€HU/-MOHBI B PACTBOPE C KCIOJIb30BaHUEM TabJIUIbI "XapaKTepHble
peaKIuy Ha aHUOHBI".

[11aHUPOBATH U OCYLIECTBJATH HA MPAKTUKE XUMUYECKHE 3KCIIEPUMEHTHI, TPOBOIUTh
Hab6JII0/IeHHS], J1eJIaTh BbIBO/IBI 110 pe3yJibTaTaM 3KCIIepUMEeHTa MocJie IpeBapUTeNbHON
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HaXOX/IeHHe B IPUPOJE.

JleMOHCTpauuu

BuzpeomaTepuasibl: rajoreHbl U UX COeJUHEHU .
06pasubl XJI0PUAOB.

JlaGopaTopHbIe U IpaKTHYeCcKUe paGoThl
JlabopaTOpHBIH OMBIT:

Pacno3sHaBaHMe XJIOpU/I-HOHOB.

paboThIL.

CiiepoBaTh NpaBU/IaM 6€30MAaCHOM paboThI B IAG0PATOPUU P UCI0JIb30BAHUN XUMHUYECKOMN
1oCy/ibl M 060pYy/10BaHUs 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThIE HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MTHPOPMALHIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3yYeHHBIH NOHATHHHBIHN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 1)

061125 XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
Oco6eHHOCTH CTPOEHHA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpoeHHe u
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTrpornHble MOgUUKALUY KUCJIOPOJA U CEPBI.
XuMuyeckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XMUMHYeCKHe CBOHCTBA (KUC/IOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCHU/BI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTEs
KJ1acca KUCJIOT U creluuyecKkue), IpUMeHeHHe.
CepHHUCTast KUC/IOTA.

*XUMHYecKue peaKkl Uy, Jexallie B OCHOBe
MPOMBILIJIEHHOTO CI0C06a MOoJy4eHUs] CEpHON KUCJIOThL.*
CoJii cepHOM KUCJIOTHI, KAaUeCTBEHHAs! peaKIys Ha
cyabdaT-uoH.

Haxoxx/ieHue ceprl U eé coeJUHEHUH B IpUpOJe.
*XUMHYecKoe 3arpsisHeHHE OKPYKaKIENH Cpesibl
COeIMHEHUAMMU Cepbl (KI/IC.HOTHbIe JAO0X/H, 3arpA3HeHHe
BO3/[yXa U BOJIOEMOB), CIIOCOGHI €T0 MpeAoTBpaIleHus.*

JleMoHCTpauumn

Kosnneknuu (BuzieoMaTepuasbl): cepa v eé coeJUHEHHUS.
06yryiuBaHUe caxapa Mo/, 1eicTBUEM
KOHLIEHTPUPOBAaHHOU CEPHOM KUCIOTHI.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBUe pa36aB/eHHOM CEpHON KUCIOThI €
LIMHKOM. BbruncieHus

0 YpaBHEHHUSIM XUMUYECKUX PeaKLUH;

OO6'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynmne! U ux
coeZilMHEeHUH
€ y4ETOM CTPOEeHHsI UX aTOMOB C OIOPoH Ha cxeMy "HMi3MeHeHHe pafinyCcoB B oArpynnax".
XapakTepu3oBaTbh pUsHvYecKre
Y XUMHYeCcKHe CBOWCTBA IPOCTOrO0 BelleCcTBA Cephl U eé coeJuHEHUH (CepoBOLOPOAA, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, Cy/1b}aTOB), COCO6GHI UX NOJIyYeHHs, IPUMEeHEeHe U 3HaYeHHe
B IIpUpPO/ie U >KU3HU YesI0BeKa C ONOPOM Ha CXeMy U IJIaH.

OnpefiensiTh HaIM4YMeE Cy/1bGaT-UOHOB B PacTBODE.

O6BACHATD CYLIHOCTb 3KOJIOTMYECKUX P06JIeM, CBSI3aHHBIX C IepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHUsl MaTepHasa.

[lnaHMpOBaThb U OCYLIECTBJSATh Ha NPAKTHKe XUMUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
HabJII0/IeHUS, Jle1aTh BBIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

CnenoBaThb npaBuiaM 6e30nacHoi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUHY XUMUYECKOH
nocyZpl ¥ 060pyj0BaHUsA 110/, PYKOBOJCTBOM IleJjarora.

[Ipou3BOAUTE BBIUHUCIEHHUS 10 XUMUYECKUM YPaBHEHUSIM MO aITOPUTMY.

HWcnosnb30BaTh NpH BBINOJHEHUH yUe6OHBIX 33/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTtepuasbl ([lepuoanyeckyro cucTeMy XMMHUYecKHUX 3jeMeHTOB Jl. . MeHjenieeBa, TabuLy
pPacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJle, 3JIEKTPOXUMUYECKUH PAJ| HAallpsKeHUH
MeTaJlJIoB).

HWcnonp30BaTh NPU BHINOJHEHUH yye0-

HBIX 33JJaHUH U B ITpoLiecce UCCIe0BaTeNbCKON e TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTepaTypy

XUMHYECKOTO CO/lep KaHMs, CIIPaBOYHble MaTepHaJibl, pecypcbl UHTepHeTa

nocJie KOHCYJ/IbTalluH € elaroromM
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Tema 5. O6mas
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeAUHEHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
0co6eHHOCTH CTPOEHUSI AaTOMOB 3TUX 3JIEMEHTOB,
XapaKTepHbIe AJ1s1 HUX CTeNeHU OKHUCIEeHUS.

A30T, pacnpocTpaHeHue B IpUpoje, pusndecKue u
XUMHYeCKHe CBOHCTBA (B3aMMO/eHCTBHE C MeTA/IAMH U
HeMeTaJUIaMH - KUCJIOPOJIoM U BogopogoM). KpyroBopoTt
asoTa B IpupoJe.

AmMmMuak, ero pusnyeckre 1 XUMHYeCKHe CBOUCTBA
(oxHcIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBopa),
*nosiyyeHre* v npuMeHeHHe. CoJIM aMMOHUS, X
¢du3nYecKre U XMUMHYeCKHe CBOKUCTBA (pa3sioxKeHHe,
B3aMMOJEHCTBHE CO 1[eJI0YaMHU), TPUMEHEHHE.
KayecTBeHHas peakLysl HA MOHbI aMMOHHUS.

A3oTHas KMC/IOTA, eé pu3nyecKre U XUMUYECKHe CBOMCTBA
(o61mpe Kak npeACTaBUTEIS K1acca KUCIOT U
cnenuduryeckre). A3oTHcTas KUca0Ta. Mcnosnb3oBaHue
HUTPATOB U COJIell aMMOHUS B KaueCTBe MUHepPaJbHbIX
yA0OpeHUH.

*XUMHYecKoe 3arpsi3HeHHe OKpYyKaloLel cpefibl
CoeJMHEHUSIMU a30Ta (KUCIOTHbIE JOXKAY, 3arpsi3HEHHe
BO3/1yXa, TOYBLI U BOAOEMOB).*

docdop, *annoTponusie Mogudukanuu pochopa*,
¢dusnyeckre U XUMUYECKHUE CBOMCTBA (B3aUMOJENUCTBUE C
MeTa/l/IaMH, HeMeTa/lJIaMH, *KOHLIeHTPUPOBaHHOMN
a30THOM M CepHOM KUCIO0TaMHU).*

Okcug pocdopa(V) u dpochopHas kucioTa, GU3ndecKre U
XUMHUYECKHe CBOMCTBA, nosyyeHue. KauecTBeHHas
peaknus Ha GochaT-HUOHBL.

HcnosbzoBaHue GpochaToB B KaueCTBe MUHEPAJTbHBIX
yAo06peHUH. 3arpsi3HeHe NPUPOJHBIX BOJOEMOB
docoaramu. /JleMoHCcTpaL U

Konneknuu: docdop u ux coefuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTHI
C Me/ibI0.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
JlaGopaTOpHBIE OMbBITHI:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMy a30THBIX U GocHOpHBIX
yA06peHnH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHUe ero CBOMCTB.

BovruucaeHus

OG'BSICHATDH 00IKEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh $U3UYECKHE U XUMUYECKHEe CBOMCTBA MPOCTHIX BelllecTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pochopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJNYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesIoBeKa C UCI0JIb30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-HOHBI B PACTBOPE C UCII0/Ib30BAHUEM TAOIHIIbI
"XapakTepHble peaKI[i{ Ha KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX TPO6JIeM, CBA3aHHBIX C HAX0XKEeHHUeM CoeIMHEHUH
azota u pocdopa B OKpyKalollel cpese.

[I1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ110/leHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa.

CrnenoBaThb npaBusiaM 6e30MacHOi paboThl B 1ab0OpaTOPUH NPH UCIOIb30BAaHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUs.

[Ipou3BOJUTb BEIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHUKA, CTIPAaBOYHbIE
MaTepHaJibl (epuoJUYeCKyI0 CHCTEMY XUMUYeCKHX 3s1eMeHTOoB /I, Y. MenpeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BbINOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCE UCCIEeJ0BATENbCKOM
JIeATEbHOCTH HAyYHO-TIOMYJ/IIPHYO JIMTEPATYPY XUMUYECKOT0 COZIEPXKAHUS, CIPABOYHbIE
MaTepuaJibl, pecypcbl UHTepHETa nocJie KOHCY/IbTal|H C Ie1arorom
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— [0 ypaBHEHUSIM XMMUYECKHX peaKLHH

Tema 6. 061125 xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
coeAUHEeHU

(84)

Yriepog, ajssioTponHble MoaubuKanuy (rpaduT, anmas),
pacnpocTpaHeHue B Ipupoje, Gu3nuecKre U XMMUYECKHe
cBoMcTBa. AAcop6uus. KpyroBopor yriiepojia B npupo/e.
Oxcuzbl yriepoja, ux Gusnyeckre U XMMUYeCcKHe
CBOWMCTBA (B3aUMOJENCTBYE C MeTa/lJIaMH, HEMeTaJlJIaMH,
*KOHLLEHTPUPOBAHHOU a30THOU U CEPHOM KUCA0TaMu)¥,
UX JeCTBUE Ha KUBbIE OPraHU3Mbl, *noyyeHue™

Y IpUMeHeHHUe. *IKojioruiecKre Npo6JeMbl, CBI3aHHbIE C
okcuzoM yriepozaa(lV); runoresa rio6aibHOro
MOTeNJIEHUS KJIMMaTa; NapHUKOBBIN addeKT.™

Yro/spHas KUC/I0TA U €€ CoJTH, UX GU3ndecKre U
XMMH4YeCKHe CBOWCTBA, No.ly4eHue U IpUMeHeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
*Wcnosib30BaHNe Kap60OHATOB B GBITY, MEAUIMHE,
HNPOMBILIJIEHHOCTH, CeJIbCKOM X03sHcTBe.*

KpemHui, ero pusnyeckue u XMuMU4ecKre CBOUCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/UIAMU U HEMeTaJl/IaMH),
*MoJlyyeHre U IpUMeHEHHE B 3JIeKTPOHUKe.*
*CoelMHEeHUs KpeMHUsA B npupoge. O6mue
npejacTaBJieHus 06 okcuze kpeMHus(IV) u kpeMHUeBOM
kucjoTe. CUIMKATBI, UX UCIOJIb30BAHUE B GBITY,
MeJMIMHe, IPOMBILIJIEHHOCTH. Bax-Helne
CTPOUTEJIbHbIE MaTepUaJIbl: KEpaMHUKa, CTEKJIO, [IEMEHT,
6eToH, xeJs1e306eToH. [Ipo6ieMbl 6e30aCHOTO
HCI0JIb30BaHUS CTPOUTEJIBbHBIX MaTEPHAJIOB B
MOBCEIHEBHOM KU3HU.* JleMOHCcTpanu

Mojeu KpUCTa//IMYeCKUX PelIETOK aiMasa, rpaduTa,
MOJIEKYJIbI QyJIIepeHa.

Ancop61yst pacTBOPEHHBIX BEIleCTB aKTUBUPOBAHHBIM
yrnéwm. [IpotuBoras.

BI/IL[eOMaTepPlaJIbI: CHJIMKAaTHAaA NPOMBIIIJIEHHOCTb.
Mojesii MoJIEKYJI OpraHUYeCKHUX Bell[eCTB.
JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI
JlabopaTopHbI# onbIT: KayecTBeHHas peakiys Ha
Kap6oHaT-HoH. [IpakTHYeckyne paboThbl:

Ne 11. [Tony4yeHHe yriaeKUCaI0ro ra3a v usy4eHue ero
CBOMCTB.

Ne 12. PelteHure aKcliepMMeHTaJIbHbBIX 33/ja4 110 TeMe
«HemeTanabi».

BBIYMC/IEHUS 110 ypaBHEHUSAM XUMHYECKUX peaKIui
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OG'BSCHATDH 001Me 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynmne! U ux
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BELIECTB YIJIepoia U
KpPEeMHHUS U UX COeJUHEHUH (OKCUZO0B yIJIEPO/a, yTOJbHOM KUCJIOThI, KAPOOHATOB, OKCUAA
KpEeMHHUS$1, KDeMHUEBOU KHUCJIOThI, CUJIMKATOB), CIOCO6BI UX MOJIyYeHUs], IPUMEHEHUE
Y 3HaYeHMe B IPUPOJie U XKU3HHU YeJIOBEKa.

OnpefiensiTb KApOOHAT- U CUJIMKAT-

HOHBI B paCTBOpE.

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBSI3aHHBIX C HAX0XKJEHUEM YIJIEKUCIOTO0 ra3a
B OKpY»Kalollel cpejie.

[l1aHMPOBATh U OCYIIECTBAATH Ha MPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,

[IpoBOAUTH HAGJIIO/IeHUS, [le/1aTh BBIBOAbI 110 pe3yJIbTaTaM 3KCIepUMEHTa Iocie
npeJBapUTeNbHOU paboThI.

CnenoBaThb npaBuiaM 6e30nacHoi paboThl B 1ab0OpPaTOPUH NPH UCIOIb30BAaHUH XUMUYECKOH
nocyZpl ¥ 060pyj0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl (Ileprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJle, 3IEKTPOXMMUYECKUH Psifi HANPsHKeHUH
METAJIJIOB) 1OCJIe KOHCY/IbTALMH C elaroroM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 33JlaHUH U B IIpoOllecce UCC/IeL0BaTEIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJIIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepPXKaHus, CIpaBOYHbIe
MaTepuaJbl, pecypcbl HHTepHeTa




Paszpes 2. MeTa/uibl 1 ux coeguHeHus (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB —
METAJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[leproju4ecKoi cUCTEME XUMHUYECKUX 3/IEMEHTOB

. U. MeHzenieeBa u ctpoeHusi atoMoB. CTpoeHHe
MeTaJII0B. MeTa/lJInuecKast CBSI3b U MeTaslindecKas
KPUCTA/UIMYECKasl PelIETKa. JJIEKTPOXUMHUYECKUH psif,
HanpsbKeHUH MeTas10B. PrU3nyecKre M XUMUYECKHe
CBOWCTBA MeTa/IJIOB (B3aMMO/leeHCTBHE C KHUCJIOPOOM,
BOJIOH, KHcI0TaMHu). *O611re croco6bl MOTy4YeHusT
MeTaJI0B.*

*IToHsATHE O KOPPO3UHU METAJIJIOB U OCHOBHbBIE CIIOCOGEI
3alMThI OT KOppo3uHu. CrsiaBbl (CTaJIb, YYTYH,
JIOpaJIOMHUHUM, 6POH3a), UX IPUMeHeHUE B GbITY U
HPOMBILIJIEHHOCTH.*

JleMoOHCTpauuu

03HaKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIeCKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTaJJI0B.
BuseomaTepuasibl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IjaMu CIJIaBOB METAJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKI[iy MeTasljla C KHCIO0TOH OT
MPUPO/Ibl METAJIA.

BbruucieHust
10 YpaBHEHUAM XMMHUY€ECKUX peaKL Uil

PacKkpbIBaTh CMbIC/I U3yYaEMBIX MIOHATHI U IPUMEHSITb 3TH NOHATHUS IPYU OIMUCAHUN CBOHCTB
BEIIECTB U UX MpeBpalleHu .

OO6'BSICHATDH 001IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-META/IJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu30BaTh CTPOEHHE METAJLJIOB, 061Me GU3NUECKHE U XUMUY€ECKHe CBOMCTBA METAJIJIOB.

XapaKkTepu30BaThb 0011e CIOCOGbI OYyYEHUSI META/IJIOB [IOC/IE CTPYKTYPUPOBAHUS
MaTepuaJa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH MPH UCNOIb30BAaHUH XUMUYECKOH
nocyzpl ¥ 060pyj0BaHUs.

[Ipou3BOJUTb BLIYUCIEHUS 110 XMMUYECKUM YPABHEHUSAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCTbI yYeOHUKA, CIPAaBOYHbIe
MaTepuasbl ([leprosnyeckyro cucTeMy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenzeneeBa, TabuLy
pacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXUMUYECKUH PsiJl HAaNPsHKeHUH
MeTaJlJIoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATe/IbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepuaJibl, pecypcbl HHTepHeTa nocJie npeABapUTeIbHONW KOHCY/IbTALMH C Ie[arorom

Tema 8. BaxkHeiue
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(164)

[llenounble MeTasbl. [Tos102xeHue B [lepuoguueckoit
cUCTeMe XUMU4YecKUuX 3jieMeHToB /. U. MeH/ies1eeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XUMUYECKHE CBONCTBA (Ha pUMepe

HATpuda U KaJ’II/Iﬂ). OKCI/I,EU:)I U TUAPOKCHU/Abl HATPUA U KaJIHA.

[IprMeHeHUe 111eJI0YHbIX METAJIJIOB U UX COeJUHEHUM.
[llerouHO3€eMeIbHbIE METAJ/LJIbl MATHUM U KaJIbLIUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupofie. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilve coeuHeHus1 Kaabuus (OKCUA, THAPOKCUZ,
coJsin). *JKEcTKOCTb BOJbI U CIIOCOOBI €€ yCTpaHeHUsL. ™

O6BsACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JIeMEHTOB-METAJJIOB B IPyINax U
HX COeJUHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapakTepu30BaTh GU3NYECKHE U XUMUYECKHE CBOMCTBA TPOCTHIX BEIECTB METAJIJIOB U UX
coeiuHeHUH (OKCHU/IOB, TUAPOKCUOB, COJIEl) C OTIOPOM Ha CXEMY, CIIOCOOHI UX MOJTyYeHus],
NpUMeHeHVe U 3HaYeHue B IPUPO/Ie U KU3HH YeJI0BeKa.

Pacrio3HaBaTh € MOMOLIbIO KAaYeCTBEHHBIX PeaKIMi HOHBI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCNI0JIb30BaHUEM Tab MLl "XapaKTepHble peaKIiMM Ha KATUOHBI".

[I1aHUPOBATh U OCYIIECTBIATh HA TPAKTHUKE XUMHUYECKUE 3KCIIEPUMEHTHI, TIPOBOJUTD
HabJII0/IeHUS, [1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTA.

Crie0BaTh NpaBU/aM 6e30MacHOM paboThI B Ja60PAaTOPUM NP UCIIOJIb30BAaHUN XMMUYECKOH
NOCy/ibl M 060PY/IOBAHUSI.

[Ipou3BOUTb BEIYUCIEHUS [10 XUMUYECKUM YPABHEHHSM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYecKUx 3eMeHTOB /l. U. MeHjesieeBa, cTpoeHUe
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XUMHUYecKux 3neMeHTOB /l. . MeHpesieeBa, cTpoeHue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XMMHUYecKHe cBoMcTBa. OKCH/bI, THAPOKCUBI U COTH
xkese3a(ll)

u xese3a(lll): cocras, cBoWicTBa U nosyueHue.

JleMOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJusl.
OkpauMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3aumoieicTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Bugeomarepurasbl: ropeHHE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBONCTBA I'MPOKCUAA ATIOMUHHUS.
KadecTBeHHbIe peaKLIMM HA UOHBI XKeJie3a.

JKécTkocTb BoAbI M METO/ b €€ yCTpaHeHH .
[IpakTH4eckue paboThbl:

Ne 10. PewreHue akcieprMeHTaIbHbBIX 3aJa4 I10 TeMe
«MeTasLibI».

BbruucieHust
10 YypaBHEHUAM XMMHUY€ECKUX peaKL Uil

BbicTpanBaTh pa3BEépHYThie HUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKA U CIPABOYHbBIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4Y€HHbIN MOHATUHHbBINA
anmnapar Kypca XuMHUH.

Wcnosp30BaTh NP BbINOJHEHUH YYE€OHbBIX 33/JaHUH U B IPOLECCE UCC/IE[0BATENIbCKON
JleATe/IbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. NepBoHayasbHble XMMUYECKME NOHATUA 06 OpraHMYecKux Bewectsax, 104

Tema 9. NepBoHayanbHble
XUMUYECKne NoHATUA 06
OpraHUYecKux BeLLecTBax

O6mue mpejcTaBjJeHUs 06 OCOGEHHOCTSX COCTaBa M
CTPOEHHUA OpraHyU4YecKHux COeIMHEeHUN yrJjiepoja.
HepBOHa'—IaJIbeIe MOHATHUA 06 OpraHUYeCKHUX BelleCTBax
KaK O COeJJMHEHUSX yrjepoja (MeTaH, 3TaH, 3THUJIEH,
aleTWIEeH, 3TaHOJI, IVIMIEPHH, YKCycHas KuciaoTa). *Ux
CoCTaB u XHUMHYECKoe CTpoeHue. KJIaCCI/ICl)I/IKaLU/IH
OpraHHU4YeCKux BeIJ_[eCTB.* [TonaTve o0 OHOJIOTUYECKHU
BaXXHbIX BeUECTBaAX: XHPAX, 6em<ax, yriaeBoJax — U HX
poJii B XKH3HHU 4YeJIOBEKa. *MaTepHaanoe €JUMHCTBO

O6BACHATD MPUYIUHBI MHOFOO6paBI/IH BelleCTB, WIJIIOCTPUPOBATb B3aUMOCBA3b
HEeOpraHu4eCcKux COQ,C[I/IHeHl/Iﬁ yrjiepoJia 1 opraHu4eCKHX BelecCcTB 1o pPyKOBOACTBOM
y4auTeJid.

O6BACHATD ycCa10BUA 6€e30IMacHOT0 UCI0JIb30BaHUS BelleCTB U XUMHW4Y€eCKUX pea}cunﬁ B 6bITy.

XapaKTepusoBaTb POJIb XMMHUH B pa3IMIHbIX cclaepax AeATeJIbHOCTHU J]I-O,ELGI‘/JI, OCHOBHbIE
BelleCTBa U MaTepHaJibl, NIpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 Y€JIOBEKaA.
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OpraHMYeCKHUX 1 HEOPraHUYEeCKUX COeJUHEHUI.*
[IpupoaHbIe HCTOYHUKHU YTJIEBOLOPO/OB (YroJib,
NPUPOJHBIN ra3, HePTh), IPOAYKTHI UX EPEPAGOTKH, UX
pOJIb B GBITY U IPOMBILIJIEHHOCTH.

Paspeu 4. O6o0menne matepuana 1o Kypey «Heopranndeckas Xumusi» (4 1)

Tema 10. XumMus 1 oOKpy»Karomas
cpena, 1

HoBble MaTepua/ibl U TeXHOJIOTUU. BemecTBa 1
MaTepHaslbl B IOBCEJHEBHOM XKU3HU YesloBeKa. XUMUS U
370poBbe. besonacHoe UCMo/Ib30BaHNE BELECTB

Y XMMH4YeCKHUX peaKLUH B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPAaMOTHOCTH. XUMHUYECKOE
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTrMasi KoHneHTpauus Bewects — [IJK).

PoJib XMMHUU B pellleHHH 3KO0JIOTHYeCKUX NTPo6.JieM

060611eHNEe MaTepUaJa 1o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHE U CHCTEMATHU3AIHUS 110 KypCy
«Heopranuyeckas XuMusa»

XapaKTepu30BaTh POJIb XUMUH B Pa3JIMYHBIX cPepax JesaTeJbHOCTH JItoJied, OCHOBHbIEe
BellleCTBa ¥ MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKA.

. O6BACHATD yCJI0BHS 6€30MaCHOTO UCI0JIb30BaHMA BelleCTB U XUMHUYECKUX PeaKLUH B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh HHGOPMAIMIO O BJIUSHUM IPOMBILIJIEHHOCTH,
CeJIbCKOr0 X034 CTBa, TPAHCNOPTA U JIp. HAa COCTOSIHUE OKpY»Kalollel cpeAbl.

YMeTb 0Ka3bIBaTh NEPBYIO IOMOLLb IPY XUMHUYECKHX 0KOraX U OTPaBJIEHHUSX.

[IpyHUMATB yyacTHe B 00CYK/J€HUHU NPo6JIeM XMMUYECKOHN U 9KOJIOrMYeCKOM HanpaB/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULHUIO 110 TPo6JieMe U ITpe/ijlaraTb BO3MOXKHbIE ITyTH eé
pelleHHUsAC ONopol Ha MHPOPMALMIO U3 yYeOHHUKA U ClIpaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

[Ipu paspaboTke paboueii

nporpaMMbl B Te€MAaTHU4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh y4T€Hbl BO3MOX>XHOCTH HCIIOJIb30BAHHUSA 3JIEKTPOHHBIX (LU/ICprBbIX)

06pa3oBaTeJIbHbBIX PECYPCOB, ABJIAIOLIMXCS Y4€6HO-METOANYECKUMU MaTepuaJaMu (MyJIbTUMeUHHbIE IPOrPAMMBbI, 3JIeKTPOHHbBIE yUeGHHUKH U 33JJaUHUKH, 3JIEKTPOHHbIE
6U6JIMOTEKY, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIe IPOrPaMMBbl, KOJJIEKLUH IUPPOBBIX 06pa3oBaTEIbHbBIX PECYPCOB), UCIOIb3YEMbIMU 11 00YYeHUs U BOCIUTAHUS
pas/IMYHBIX TPYIII 10Jb30BaTe e, Ipe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LHPPOBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coep:kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJbCTBY 06 060pa30BaHUM.
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