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IHHOACHUTEJBHASA 3AIIMCKA

Pabouass mnporpamma 1o yuyeOHOMY HpenMeTy «XHUMHs» aJpecoBaHa NIyXHM
oOyyaromuMcsi, TOJy4YalolluM OCHOBHOE oOmiee oOpaszoBanue. I[Iporpamma
pa3paboTaHa Ha OCHOBE:

. ®enepanbHOrO rocyaapCcTBEHHOr0 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOTO

oOmero oOpazoBanusi npuka3 Munnpocenienus Poccuu ot 31.05.2021 .
Ne 287.

2. denepalbHOM  amanTUPOBaHHOW  0OmE00pa30BaTENBHOM  MPOTPAMMBI
OCHOBHOTO 00111er0 00pa3oBaHusi Il OOyYaroOUIUXCs C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMH 3/I0POBbS, YTBEPXKICHHOU MPUKa30oM MUHIIPOCBEIICHUS
Poccun ot 24.11.2022 Neo 1025, ¢ uzmenenumu ot 17 mrona 2024 roma Ne
495

3. ApantupoBaHHOM OCHOBHOM 00111€00pa30BaTeIbHON IPOrPaMMBbl OCHOBHOTO
oOurero oopa3oBaHus sl 00yYAIOMIMXCS C HAPYUICHUSIMU CllyXa (BapHaHT
1.2), yrBepxkaennoit nmpukazom 'KOYKO «KupoBckas mikona- MHTEpHAT»
or 29.08.2025 .

VYyeOHast AUCHUIUIMHA «XUMHS» UTPAeT BaXXHYIO POJb B JIMYHOCTHOM U
KOTHUTHUBHOM DPa3BUTUH IIYyXUX 0OydYaIOLIUXCS, COACHCTBYSI (POPMHUPOBAHUIO B MX
CO3HAHMM XMMHWYECKOM KAPTHHBI MHpPA, PA3BUTHUIO HAYYHOTO MHPOBO33PEHUS B
LIETIOM.

bnaronapst xumMmuueckoMy 0Opa30BaHUIO Y NIyXHX 00y4aroUUXcs CO3/1at0TCs
OTUETIIMBBIE NPEJICTABICHUS OTHOCUTENIBHO POJIM XUMHUHU JUISI PELIEHUS MHOTHX
npoOsieM, CTOSUIMX TEpell YEJIOBEYECTBOM: MEIULMHCKUX, SKOJIOTHYECKHUX,
MIPOJOBOJIBCTBEHHBIX, CHIPbEBBIX U UHBIX. [[proOpeTaembliii 00ydarommumMucs o0bEM
XUMUYECKUX  3HAHUM  HEOOXOAMM MM  JJIsl  OBJIAJIEHUS  COLHMAJIbHBIMU
KOMIIETEHIIMSIMU. DTO B IOJIHOM Mepe KacaeTcsl OCBOEHHs CIIocOO0B O€3011acCHOro
MOBEJCHUS B IOBCEIHEBHOM KM3HEHHOM NPAKTHUKE, 000TalleHUs IPEACTABIECHUN O
3I0pOBOM 00pa3e KU3HHU.

brnarogaps u3ydeHHI0O XUMHM [IyXue oOOydaromMecs 3HAKOMSTCS C
MaTepUalbHBIM €IUHCTBOM BEIIECTB OKPY)KAIOIIETO MHpa, ¢ 00YCIOBIEHHOCTHIO
CBOMCTB  BEIIECTB HMX COCTaBOM M  CTPOEHHEM, IIO3HABAEMOCTBIO U
MPEICKa3yeMOCTbI0 XUMHUYECKHUX sBIeHHA. OBnaneHne (QpyHIaMEHTaJIbHBIMU
3HAHMSIMU IO XUMHH, BKJIIOYAsl XUMHUYECKUE TE€OPUH, 3aKOHBI, (PAKThbI, TIOHSITHS,
CUMBOJIUKY U JIp., IO3BOJISIET BhIpA0AThIBATh Y TIIYXUX OOYYAIOIIMXCS a/J€KBaTHBIC
MPEACTABIEHNAS] O  COCTaBE  BEMIECTB, MX CTPOEHHUH, NPEBPALICHUSX,
WCIIOIb30BAHUM Ha MpakThuke. Kpome TOro, Ha OCHOBE 3THX 3HAHUM OCO3HAIOT
OMAaCHOCTb, KOTOPYIO MOT'Y NPEJCTABIISITh XMMUYECKUE BEILIECTBA U ITPOLIECCHI.

ConepxaHue Kypca XUMHH SIBISIETCS. BXXHBIM U I YCIIELITHOTO OCBOCHHS
OpOrpaMMHOIO MaTepuajga MO JPYrMM Y4eOHbIM JHUCHUUIUIMHAM €CTE€CTBEHHO-
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HAay4yHOTO IMKJIA, JJISI MHPOJOJDKEHHS OOyYeHHs] B CHCTEME HEMPEPHIBHOTO
oOpa3oBaHus, IS TOATOTOBKM TIOAPACTAIONIETO IIOKOJEHUS K TPYIOBOM
NEATETbHOCTH — B CBSI3M CO 3HAYUMOM POJIbI0 XMMHUHU B HAyYHO-TEXHUYECKOM
MPOrpecce, COBPEMEHHOM ITPOU3BOJICTBE, HAYKE.

B 1esnoM, 1IeHHOCTHOE 3HaYeHUEe Yy4eOHOro Kypca «XUMUsH 3aKI04aeTcs B
TOM, YTO OH COJICCTBYET BOOPYKEHHUIO TIIYXUX OOYUYAIOIINXCS HAYYHBIM METOJAOM
MMO3HAHUS, B COOTBETCTBUM C KOTOPHIM MPOUCXOIUT MPUOOPETEHUE OOBEKTHUBHBIX
3HaHUN 00 OKPYKAIOIIEeM MHUPE.

VYyebnas aucuuruinHa « XuMus» ocBarBaeTcsi Ha ypoBHe OOO 1o BapuaHTy
1.2 AOII B nponoHrupoBaHHble CpoKHU: ¢ 8 110 10 Ki1acchl BKIIOYUTEIBHO.

W3ydyeHne XMMuUU CIOCOOHO BHECTH pEHIAIONIMN BKJIA] B (HOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaroNIMXCS C HapYyIICHUSIMH CIyXa.
OnHOBpPEMEHHO € 3TUM JAAaHHBIM Kypc o0nagaeT KOPPEeKIMOHHO-PAa3BUBAIOIICH U
BOCIUTATEIbHON HAPABICHHOCTHIO.

B cootBercTBUM co crienudukoii 0Opa3oBaTeIbHO-KOPPEKIIMOHHON PabOTHI
B XOJI€ YPOKOB XHMHUHU TMpEIyCMaTpUBACTCS MpPEAbsBICHUE BepOATbHBIX
WHCTPYKIIMI, TOCTAHOBKA CJIOBECHBIX 3ajad, MOOyXJACHUE OOy4aroluxcs K
pacCyXKJICHUSIM BCJIYyX, KOMMEHTHUPOBAHHIO BBIMOJHAEMBIX IEUCTBUU (B T.4. MO
pe3ysibTaraM J1abopaTOPHBIX OMBITOB). YUUTENb JOMKEH CO3/1aBaTh YCJIOBHS, MIPU
KOTOPBIX y TJIYXHUX OOydYaromuxcsi Oy/leT BO3HUKAaTh MOTPEOHOCTh B PEUCBOM
OOLIEHUU B CBSI3W C IUIAHUPOBAHUEM OIBITOB, OOCYXKICHHEM JECUCTBHUS psiia
XUMUYECKUX 3aKOHOB.

XuMusl Kak ydeOHas TUCIUITMHA UMEET BOCIIUTATEIbHYIO HAPABIEHHOCTb.
[To3HaBasgs CBOMCTBA BELIECTB, 3HAKOMSICh C UX [PEBPALCHUIMHU, DIyXUE
oOyyaromuecsi yd4arcsi MbICIUTh JIOTUYECKH, a TMOCPEICTBOM JIabOpaTOPHBIX
OTBITOB, Yy OOydYarommecs: BbIPAOATHIBAIOTCS OTBETCTBEHHOCTh, TPYAOIIOOUE,
coOpaHHOCTh, HACTOWYMBOCTH, MOTPEOHOCTH JOBOAWTH HAYaTOE IO JIO KOHIIA.
BoeinonHsis Te WM UWHBIE 3aJaHusA, DIyxue oOydarlIMecs OCO3HAIOT, 4YTO
HEeOpeKHOE OTHOIIEHUE K padoTe, OTCYTCTBUE COCPEAOTOUEHHOCTH HE TOJBKO
MIPUBOAUT K MOTYUYECHUIO HEOObEKTUBHBIX JJAHHBIX, HO U MOXKET ObITh OMACHBIM JIsI
30POBbSI U JKU3HU 4yesnoBeka. OCylIecTBIsIl JEATEIbHOCTh B TpyIe, B
MOJrPYyIINax, mapax, niyxue oOydaromuecs ydarcs OeCKOH(IMKTHBIM croco0am
penieHus MpoOJIEMHBIX CUTyallui, CIIOPHBIX BOMPOCOB, MPUHATUIO MHOTO MHEHUS,
YBAXKEHUIO K TOUKE 3PEHUS IPYTroro 4eyioBeKa.

Ha ypokax xuMuM TeMarvyeckas W TEPMHUHOJOTMYECKAs JIEKCHMKA MOJJICHKUT
1[eJICHANPaBIEHHON OTpabOTKe B CTPYKTYypE CIOBOCOYETAHUN M MPEIJIOKECHUM, a
TaK)Ke CBSI3aHHBIX BBHICKA3bIBAaHUH, B T.4. B CBsI3U ¢ (hOPMYIMPOBKOM BHIBOAOB. Ha
ypOKax TPOBOAMTCS CIENHAbHAsT pabdoTa Haj MMOHWMaHWEM, NMPUMEHEHUEM B
CaMOCTOSATEILHOM peuH, BOCTIPUATHEM (CITyXO3PUTEIIBHO U /WM Ha CIYX ¢ YU4ETOM
YPOBHSI CJIYyXOPEUYEBOTO pPa3BUTUs OOyYalOIIUXCS) M JOCTAaTOYHO BHSTHBIM U
€CTECTBEHHBIM  BOCIPOU3BEJICHUEM TEMaTUYECKOM U  TEPMHUHOJOTMYECKOM
JEeKCUKW, a TakkKe JIEKCUKH TI0 OpraHu3aiuu Y4yeOHOW JesTeIbHOCTU
oOydJarouiuxcsi Ha ypoke. YacTh JaHHOIO PEeueBOro Marepuaia, ykKe 3HAKOMOTO
00y4JaronmMcsi, MOJKET OTpadaThIBaThCs Ha KOPPEKIIMOHHO-PA3BUBAOIINX Kypcax
«Pa3BuTre BOCHPHUATHS M BOCHPOU3BEIACHUS YCTHOM pEYM» IIPU COBMECTHOM
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IUIAHUPOBAHUU PAOOTHI YUUTENEM-TIPEIMETHUKOM H  yUHTENIeM-Ae(EeKTOI0roM
(cypmonemarorom), peaau3yroUMM  JaHHble Kypcbl. Ha  KoppekuuoHHO-
pa3BUBAIOIIMX Kypcax y OOydaroluXcsi 3aKperuiiioTCs YMEHHUS BOCIPHUSTHUS
(CITyXO3pHUTENBHO U /UM HA CIIyX C YYETOM YPOBHS UX CIyXOPEUYEBOTO Pa3BUTHS) U
JOCTAaTOYHO BHATHOTO W €CTECTBEHHOI'O BOCIPOM3BEICHHS JAHHOIO PEYEBOTO
Marepuana.

VYyeOublil mpenMeT « XuMus» CTPOUTCA Ha OCHOBE KOMILJIEKCA MTPUHIUIIOB.

Ilpunyun Hayunocmu OTHOCUTCS K 4YHMCIY OCHOBOIOJIarapomux. B
COOTBETCTBUM C HUM IIPOMCXOAUT YCTAHOBIIEHUE OIPEHAEIEHHOIO COOTHOIICHUS
CONEP)KaHMUSI XUMHUYECKOM HAyKM M XUMUU Kak Y4eOHOW JAMCIMIUIUHBIL.
[IpenbsaBnseMblii B XoZe 00pa30BaTEIbHO-KOPPEKIIMOHHOW pPAabOThl Marepuan
JIOJKEH OBITh JTOCTOBEPHBIM, PACMojararh MOMJWHHBIM HAyYHBIM OOBSICHEHHUEM.
Yyutento crieayer obecneunTh «TpaHcHOpMaIUio» TOHAYYHBIX MPEICTABICHUMN
oOydaromuxcsi ¢ HapylleHHeM Ccliyxa B Hay4yHble TpeACTaBleHus. B
KOPPEKLIMOHHO-00pa30BaTeIbHOM IPOLECCE HE JOIMYCKAaeTCs ByJbrapus3aius,
ype3MepHas  yOpOUIEHHOCTh Marephala CcoO CChUIKOM Ha  OCOOEHHOCTH
oOyyaromuxcsi, 0OyCIOBJIEHHbIE HAPYLICHUEM CiIyXa. YUYHUTENII0 XUMUU CIEIYyEeT
PYKOBOJIUTH  MO3HABaTE€IbHOM  JIEATEIBHOCTBIO MIyXUX OOyyaromuxcs B
COOTBETCTBUM  C  JOCTHKEHUSMHM  HAyYHOHM  IICHXOJIOTHH, BKJIFOYAst
cyproncuxonoruto. Kpome TOro, B COOTBETCTBUM C YKa3aHHbIM IPUHIIUIIOM
cienyer  oOecneuuTbh — CHCTEMHOE — W3JIOKeHHEe  y4eOHOro  marepuarna.
CHUCTEMAaTUYHOCTh HMEET HEMOCPEACTBEHHYIO CBA3b C JIOTUKOW  Camoi
XUMHUYEeCKol Hayku. Kaxaplidi dJeMEHT MpuoOpeTaeMoro 3HaHUsl CBS3BIBACTCA C
UHBIMM  DJIEMEHTAMM, TOCIEAYIOIIME OIHPAKTCS Ha HOpeaplaymue. ITo
o0ecrneurnBaeT BO3MOKHOCTbh OCYIIECTBIIATH MOATOTOBKY IIIyXHUX OOYyYarolIMXCs K
OBJIQJICHUIO HOBBIMH DJIEMEHTAMU 3HAHUH, & TaKKe 00eCIeYnBaTh MPUOOPETCHHE
MPAKTUYECKUX YMEHUN M HABBIKOB, B TOM YKCJIE HEOOXOJUMBIX B MOBCEIHEBHOI
KU3HEHHOMN IIPAKTHKE.

Ilpunyun oocmynnocmu onpeaensiercs o0bEMOM y4eOHOro Marepuana,
pPEryIUpPOBaHUE KOTOPOrO OCYIIECTBISETCS B COOTBETCTBHUM C BO3PACTHBIMH U
WHJIMBUAYAJbHBIMH OCOOCHHOCTSIMU TIIYXUX OOyYarolUXCsl, WX CIelHaTIbHbIMU
oOpazoBaresibHbIMU ~ TIOTpeOHOCTSIMU. C  yd4é€ToM JaHHOrO NpPHUHIMOA  JUIs
YCTpaHEHUs] TPYAHOCTEH, BO3ZHHUKAIOUIUX Y OOyYaroluxcs IpPU OCBOCHHUH
TEOPETUYECKOIO MaTeprualia, JOIyCKAETCsl MOIMYIAPHOE U3JIOKEHHUE P CI0XKHBIX
BOIIPOCOB XMMHUYECKON HAYKH.

B mporiecce o0ydeHust XUMUU MPEAYCMaTPUBACTCS CIICIOBAHUIO NPUHYUNY
obecneuenusi CO3HAMENbHOCMU U AKMUBHOCMY 33 CYET B3aUMHOW JEATEIbHOCTH
yuutenst u oOydaromuxca. Crenyer 00ecrneduTb OCO3HAHUE KaXKIbIM [IIyXUM
oOydJarommMcs TOTO, YTO 3a Kaxaoi (opMyIoil BemiecTBa CKpbIBACTCS OOMbIIIast
uH(pOpMaIMsl OTHOCUTEIBHO €ro COCTaBa, CTPOCHMS, CBOWCTB; 3a KaKIbIM
XUMUAYECKUM YPaBHEHUEM CTOWUT pPEaJbHbIl XUMHUYECKHU mpouecc. B cBs3u c
(opManbHBIM OCBOEHMEM MPOrPaMMHOIO MaTepuaja MO XUMHUHU, HEIO0CTATKOM
3pUTENBHBIX MPEACTABICHUI O BEIIECTBE, AMU30AUYECKUM MPOBEACHUEM PabOTHI
HAJl TEMaTM4YeCKOM M TEPMUHOJIOTUYECKOW JICKCUKOMW Y4eOHOW JUCIUTIINHBI
IyxXue oOydYaroliuecss MOTYT HEBEpPHO OCO3HaBaThb M «IIPHUAYMBIBaTh» CBOMCTBA
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BemecTB. Hanpumep, cooOmare 0 TOM, 4TO JUTHH — JBETCS, TAIIMNA — TOIyOOi,
cepa — cepas, Opom u 0op — OapmoBble W T.II. MPODUIAKTHKA M yCTPAHCHHE
OIMOOK TaKOro THUIA MOXET ObITh oOOecredeHa 3a CuU€T CO3HATEIbHOIO U
MOTHUBHPOBAHHOTO OCBOEHHUSI MPOrpaMMHOrO marepuajia mo Xumuu. OgHuM u3
BOXHBIX (PAKTOPOB peaau3aluy YKa3aHHOTO MPHUHIMNA SBISIETCS OOeCHeUueHUE
mpoliecca Mepexoia 3HAHUM B YOEXIEHUA. DTO WMIpacT BaXXHYIO pOJIb MpPH
OCBOGHHMM OCHOB XUMHHU, UMEET CYIIECTBEHHOE 3HaueHHue Uil (PopMUpOBaHMS
HAy4YHOTO MMPOBO33peHus. biiarogapsi OCBOGHHMIO MPOrpaMMHOrO Marepuaia
Iyxue 0oO0ydaroniuecss TOJKHBI OCO3HATh, YTO YEJIOBEKY JIOCTYMHO YIIpaBiIeHHE
XUMUYECKUMHU MPEBPAIICHUSIMU BEILIECTB, MPEABUICHUE PE3YTHTATOB IPOBOAUMBIX
peakuuii. Bce wucnons3yeMble Ha ypoKax BHJbl JICSITEIBHOCTH  CJEAYET
OpraHW30BbIBaTH ~ TaKk  00pa3oM,  4YTOOBI  COACMCTBOBATH  BOCIHUTAHUIO
CaMOCTOSITEIbHOCTH, CTUMYJIHMPOBAHUIO MMO3HABATEIbHON UM PEYEBOM AKTUBHOCTH
mIyxux — oOywaromuxcs. B xome — mesneHampaBieHHOM — oOpa3oBaTelbHO-
KOPPEKIIMOHHOM palboThl oO0ydaromuecs MODKHBI OBIIAJEBaTh CIHOCOOHOCTBHIO
OCO3HaBaTh 1I€JIb, OMNPEIETATh 3aJa4yu CBOEH JESITENBbHOCTH U IMYTH UX
JIOCTUKEHUS.

Ipunyun naznsionocmu B 00y4E€HUU XUMUU HAXOJUT BBIPAKEHUE B CO3aHUU
YCJIOBUM, COACHUCTBYIOIIMUX OBJAJIEHUIO INIyXUMHU OOYUYaIOIIMMUCS ONpeaeIEHHBIM
3amacoM 00pa30B XMMHUYECKUX OOBEKTOB. HarmsigHOCTh, SIBISSICH HEOTHEMIIEMOM
YepTol HAy4HOro TMO3HAHUS, OCOOCHHO BaXkKHa B CHUCTEME OOpa30BaTelIbHO-
KOPPEKIMOHHOM pabOThl C MIYXUMHU OOYYarOLUUMUCSA, ISl KOTOPBIX 3PUTEIbHBIN
KaHaj MOJdy4YeHuss WHGOPMAIMM SIBISETCS OCHOBHBIM. OJHOBPEMEHHO C JTHUM
HarVISIAHBIMA MOTYT OBITh HE BCE 3HAHUS, & TOJBKO MX OTEJIbHBIC KOMIIOHEHTHI,
KOTOpbI€ CBSI3aHHBI C YYBCTBEHHBIM IIO3HAHHWEM, OOYCIOBJICHBI TIPOIECCOM
CO37]aHus OMpeaeieHHbIX 00pa3oB. Opranusyss W peanusys 00pa30BaTEIbHO-
KOPPEKIIMOHHYI0 pPaboTy, YYHTENIbh XUMHUU JOJKEH JTOOWBAThCS TOTO, YTOOBI
CO3/laBaeMbl€ Y MIyXUX OOydarouuxcsi MpeAcTaBieHusl U (popMUpyeMbie TOHSATHUS
0a3upoBaIMCh HA BOCIPHUATHUSIX, MOJYyYaE€MbIX B XOj€ HAOIIOJACHUSI BEIIECTB,
XUMUYECKUX TIPOILIECCOB, H3YYEHUE KOTOPBIX MPEIYyCMOTPEHO MPOrpaMMOM.
OcHoBy HamisiiHOro oOy4yeHMsi XuMuUM Ha dtane ocBoeHuss OOO cocTapisOT
CJIETYIOUTUE TIOJIOKEHUSI:

— o0ecrneyeHHE  HEMOCPEJICTBEHHOIO  BOCHIPUATHUS  OOy4YarOIIUMHUCS
U3y4aeMbIX BEIIECTB, XMMHUUYECKUX PEaKIi, MPOU3BOACTBEHHBIX MTPOIIECCOB;

— obecrnieueHre BOCHPHUATHS OOy4arOUUMUCS TI0J] PYKOBOJICTBOM YUHUTEIIS
XUMUU HE CaMHX SBJICHUH, TE€X WM HMHBIX TMPEIMETOB, a WX OOpa3HBIX W
CXEeMaTH4eCKUX U300pakeHui (B Bue Ta0bmuil, cxem, Gpororpaduii, KapT, MOJEIEH,
MakeToB H Jp.) W omnepupoBaHue wumu. llpu Bocmpustuum OOpa3HBIX U
CXEMaTHYEeCKUX M300paKCHUI SBICHUH, MPEIMETOB O0yJaronuecs IpuooOpeTaroT
MPEACTABIEHUS] O HUX CO 3HAUUTEJIbHBIM y4acTHEM BooOpaxkeHus. HarmsnHoCcTh B
1IEJIOM OTPAXKAET OJHY U3 OCHOBHBIX JIMHUU TIpoiiecca 00yUeHUs] XUMUU B CUCTEME
00pa3oBaTebHO-KOPPEKIIUOHHONW  paOOThl, OMpEEasieT OTHOUIEHHWE TDIIyXUX
00y4Jaronuxcsi K BOCHPUHUMAEMbIM 0ObEKTaM.

Ilpunyun obecneuenus cesa3u meopuu ¢ npakmukou TpeOyeT peann3anuu
MOJUTEXHUYECKOTO MoaxoAa npu o0yueHurd XxuMun. O3HaKOMIIEHHE 00ydaromuxcs
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C Ba)XKHBIMHU TEXHOJIOTHYECKUMU MIPOLIECCaMU HYKHO OCYIIECTBIIATH Ha Oa3e paHee
OCBOGHHOTO  TeopeTudeckoro  Marepuana. Oco3Hanue  0Oy4arOUIMMHCS
CTEXMOMETPHUECKHX 3aKOHOB, YUEHHUs 00 JHEPreTHKe M KMHETUKE XUMHUYECKUX
peaKuui, OBIAJCHUE aICKBaTHBIMU IIPEACTABICHUSAMU O KaTaJu3€ U XUMMUYECKOM
paBHOBECHHM OO0ECIEYMBA0 BO3MOXKHOCTb  OCYLIECTBISITh 3HAKOMCTBO  CO
cnenupukoil (QYHKIMOHUPOBAHUS COBPEMEHHBIX MPOMBIIUICHHBIX MPOU3BOICTB.
[IpakTUKO-OPUEHTUPOBAHHBIN XapaKTep OOy4YeHUS XUMHUU IO3BOJSET PACKPHITH
HAy4YHbIE OCHOBBI CEJbCKOXO3SMCTBEHHOTO IIPOM3BOJCTBA. BaXHBIM Takxke
ABIIICTCSI O3HAKOMJIGHHE OOydarommxcsi co crenudukoi mnpodeccruoHanbHON
NESATENbHOCTH YUYEHBIX, HWHXKEHEPOB M paboyuX, KOTOphIE 3aHATHI Kak B
XUMHUYECKOM MPOMBIIUIEHHOCTH, TaK U B CMEXHBIX 00]acTAX MpPOU3BOJCTBA,
HallpuMep, B arpoIlpOMBIIIIEHHOM KOMIUIEKCE. B mmporecce ypokoB XUMUH Ty XHE
oOyyaromuecst JOJKHBI OBJIAJETh YMEHHUSIMHU, CBSI3aHHBIMH C IPOBEICHHEM
MPOCTEMIINX XHMHUYECKUX ONepanuil (HarpeBaHWE B IUIAMEHH CIUPTOBKH,
pacTBOpeHHE TBEPIABIX BEIIECTB, OTCTaWBaHUE, (UIBTPOBAHHE U Jp.); C
pacIlO3HaBaHWEM BELIECTB HA OCHOBE XapAaKTEPHBIX [JII HUX Ka4eCTBEHHBIX
PEaKLMi; C IPUTOTOBIICHUEM PACTBOPOB PA3IMYHON KOHILIEHTpauuu u ap. OaHo U3
BAJKHBIX 3BEHBEB B PEATU3ALMHU CBA3U TEOPUHU C NPAKTUKON — PA3BUTHE y NIYXUX
00yy4aromuxcsi CHOCOOHOCTU MPOU3BOJUTEH MPOCTEUIINE XUMUYECKHE PACUETHI 1O
dbopMysiaM U ypaBHEHUSIM XUMHUYECKUX PEAKIUH.

B coorBerctBUM ¢ npunyunom pazeusaroueco o0OyueHus TpeOyercs
o0OecrieynBaTh ~ CTAHOBJIEHHE  IMO3HABATEIBHBIX  CIIOCOOHOCTEM  TIIyXUX
oOyyJaromuxcsi, ynpapjieHHe TEMIIaMU U COJACPKAaHUEM MX XUMUYECKOTO Pa3BUTHS
3a CU€T COOTBETCTBYIOIIMX BO3ACHCTBUN M coOmIoneHus psna yciaoBuil. B
YACTHOCTH, CIEAYyeT CTPOUTH IMpollecc OOy4YeHHs XUMHHM Ha MOCUIHLHOM YpPOBHE
pu OJTHOBPEMEHHOM CTUMYJINPOBAaHUH MBICIIUTEIBHON AKTUBHOCTH
oOyyarommxcsi, (QOPMHUPOBAHHUH YMEHUH OOBSICHATH M  MPOTHO3UPOBATH
KOHKPETHbIE XUMHUYECKUE (PaKThl, OOyYEHUU BBIAECICHUIO CYTH TEOPETHUYECKUX
MOJIOKEHUW. B 1aHHOM CBS3M clielyeT Ha XMMHYECKOM Marepuaie oOecreyrBarh
OBJIAJICHUE IIIYXUMHU OOyYaroUMMUCS MNpUEMAMU YMCTBEHHBIX JIEHCTBHIA:
abcTparupoBaHueM, CpaBHEHHEM, 00001IeHreM. JlaHHble TPUEMBI TIPEACTABIISIOT
coOOl CpeACTBO pa3BUTHS M AKTUBU3ALUKU TO3HABATEIBHOW JEATEIBHOCTH
oOyuatomuxcsi. Kpome Toro, k 4Yucily Takux CpPEIACTB OTHOCSATCS BHUIBI
NESATEIbHOCTH, CBI3aHHBIE:

— C BBIIIOJIHEHUEM HH(POPMAIIMOHHO-JIOTUYECKUX YIPaXHEHUH M pa3HbIX
BUJIOB CAMOCTOSTENbHBIX PadoT (C yueOHMKOM, CITPAaBOYHOM JTUTEPATypOi);

— C PpEHIeHMEM M COCTaBlI€HHWEM 3aj1ad (Ipekae BCEro, HMMEKLIUX
NPOM3BOACTBEHHOE  COZEpX aHHe MWW  TPeOyIoIHUX  AKCIEPUMEHTATbHOTO
MOJITBEPIKICHHS ),

— C BBIIOJIHEHUEM NPAKTUYECKUX U JIaDOPaTOPHBIX PadoT;

— C TMOATrOTOBKOM JI0KJIaJloB, pedepatoB, ¢ odOpMICHUEM MaTepuaaoB
DKCKYPCHUH;

— C U3TOTOBJICHUEM HAIVISITHBIX MOCOOUMA, CTEH I0B, MPUOOPOB, MOJIENICH.

B uwncine TUNOB 3ajaHUi NpELyCMarpuBACTCS BBICOKHMW YIEJIBHBIM BEC
TaKuX, KOTOpbIEe TPEOYIOT aKTUBHOT'O UCIIOJIb30BAHUSI CIIOBECHOM peyH.
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Ipunyun deamenbHOCmMHO20 NOOX00AOTPAKAET OCHOBHYIO HAIPaBIECHHOCTD
COBPEMEHHOW CHCTeMBbl OOpa30BaHUA DIyXHX OOydYarollerocs, B KOTOPOM
JeSITENFHOCTh PacCMaTpUBAETCs Kak Ipoiecc (GOpMUPOBAHUS 3HAHUN, YMEHHHA U
HaBBIKOB M KaK YCJIOBHE, O0eCHeuMBaroniee KOPPEKIIMOHHO-PA3BUBAIOIIYIO
HalpaBJICHHOCTh 00Opa3oBarenbHOro mnpouecca. Ocoboe MecTo B peanu3aluu
JAHHOTO ITPUHLUIA OTBOAUTCS MPEAMETHO-ITPAKTUUECKON ESITENBHOCTH, KOTOpas
paccMaTpuBAETCS KaK CPEACTBO KOPPEKUMH M KOMIIEHCAIIMU BCEX CTOPOH MCUXHUKH
[IyXOro oOy4Yaromierocss — B COOTBETCTBMM C TICHXOJOTMYECKON Teopuen o
NEATEIbHOCTHOW IETEPMUHAIINY TICUXUKH.

Ilpunyun eduncmea oOyueHuss Xumuu ¢ pazeumuem Cl08eCHOU peduu

Hepeuegvlx NCUXUYECKUX Nnpoyeccog OOYCIOBIEH CTPYKTYpOW HapylIeHUs,
0COOBIMH  00pa3oBaTeIbHBIMU  MOTPEOHOCTAMU TIyXuX oOydaromuxcs. B
COOTBETCTBHM C 3TUM B XOJ€ YPOKOB TpeOyeTcs yAeNsiTh BHUMaHHE paboTe Haj
XUMHYECKOW TEPMHUHOJOTMEN, pACIIUMPATH 3amac  MOJEIEM W BApPUAHTOB
BBICKa3bIBAHMI, COOTBETCTBYIOIIMX COJEPKAHHIO ydeOHOro kypca. OBnajeHue
CIIOBECHOM pEYBI0 B XOJI€ YPOKOB XHMHMH SBISIETCA YCIOBHEM JaJbHEWILIETO
M3y4YEHUs 3TOM JUCHMIUIMHBI, a4 TAKKE€ OCBOEHUS IIMPOKOTO Kpyra XUMHUYECKUX
TIOHATHM.
IlenenanpapienHass paboTa MO Pa3BUTHIO CIOBECHOM peuun (B yCTHOM U
NUCBMEHHOHM (popMax), B TOM YHCIIE CIyXO3PUTEIBHOIO BOCHPUATHS YCTHOU peuH,
PEUEBOro CiyXa, IPOU3HOCUTENILHON CTOPOHBI peuH (IIPexk/Ie BCEro, TeMaTuuecKon
U TEPMUHOJIOTMYECKOW JIEKCUKHA Yy4eOHOM JUCUMIUIMHBI U JIEKCUKHU TIO0
OopraHu3anuu y4eOHOW JesATEeIBbHOCTH) MpEeIyCMaTpUBACTCS HAa KaXIOM YpOKE.
Pabora mo pa3BUTHIO BOCHPUSITHS U BOCIPOU3BENCHUS YCTHOW pedH HE JIOJIKHA
HapyllaTh €CTECTBEHHOI'O XOJa ypOKa, IPOBOAUTCA Ha JTallax 3aKpeIUICHUs M
MOBTOPEHHUsI YYEeOHOTro MaTepuaia; B XOJ€ ypoka OOecCreyMBaeTCsi KOHTPOJb 3a
IIPOU3HOILIEHUEM O00y4YarOIMXCsl, OOy JIEHUE K BHATHOM M €CTECTBEHHOM PEYH C
MCITOJIb30BAHUEM TPUHATBIX METOJUYECKHX MPHEMOB PaOOThI, HA KaXIOM YPOKE
npeaycMarpuBaeTcsi OHEeTUYECKas 3apsijika, KOTopasi MpoBOASTCS He Oonee 3 -5
MUHYT.

B nmnponecce ypokoB Xumuu TpeOyeTcsi OJHOBPEMEHHO C pa3BUTHEM
CIIOBECHOM peun oOecreyuBaTh pa3BUTUE Yy DIYyXHUX OOyYalolUXcs JPYyrux
NICUXUYECKUX MpOLEecCOB. B 4YacTHOCTH, NpeRycMarpuBaeTCs PYKOBOACTBO
BHUMaHHUEM OOyYarolIuxcs yepe3 MOCTAHOBKY M aHaIM3 y4eOHBIX 3a/a4, a TaKxKe
COCPEIOTOYECHHE W MOAAECP)KAHUE BHUMAHUS 3a CYET MPHUBICYECHUSI CPEJICTB
HaIUIAIHOCTH, JOCTYIIHBIX 110 CTPYKTYpPE U CONEPIKAHUIO CIIOBECHBIX MHCTPYKLUU.
PazButne mnamatu oOecreunBaeTcs IMOCPEICTBOM COCTABJICHUS CXEM, aHaIHU3a
cogepxkaHus TabauIl U 1p. Pa3BuTre MBIIUICHUS U €ro omnepanuil 0oecrnednBaeTcs
3a CUET YCTAHOBJICHMS ITOCJIEIOBATEIIbHOCTH BBINOJIHEHUS JI€UCTBUM, TPUUYUHHO-
CIIEICTBEHHBIX CBsA3€il U ap. B 00pa3oBareiabHO-KOPPEKIIMOHHON paboTe cleayer
C/eJlaTh aKIEHT Ha Pa3BUTHH Y 00yYarOUIUXCs CIIOBECHO-JIOTMYECKOrO MBILIUICHHUS,
0€3 Yero HeBO3MOXHO MOJIHOLEHHO PACCYXkAaTh, JI€JaTh BBIBOJbI, OCYILECTBISATh
BBIJIBOKEHUE U MPOBEPKY TUNOTE3. B MaHHOW CBA3M NPOTrpaMMHBIA MaTrepuall
JOJKEH WM3JIaraTbCs YUYMTEIEM SICHO, MOCIEA0BATENBHO, C BKIOYEHUEM CUCTEMBI
apryMeHToB. BakHas poib B pa3BUTHUM Yy NIyXHX OOYYaIOIIMUXCS CIOBECHO-



9

JIOTUYECKOTO MBILIUICHUSI MPUHAAJICKUT OOCYKIEHUIO W BBIBEACHUIO (POPMYIL,
MOJICIUPOBAHUIO TPAKTUYECKUX 3aJad C TOMOIIbI0 (OPMYII, BBIIOJHEHHIO
BBIYHCIICHUU U JIP.

B coorBerctBUM ¢ npunyunom unmeHcuguxayuu peuegoco 00OueHusl
(KOMMYHUKaTUBHOCTH) TpeOyeTCsl CO31aHNE HA YPOKaX XUMHUHU CUTYallUid pe4eBOro
oOuenus. [ns aroro, kak m Ha stane HOO, BakHO NMPaKkTUKOBaTh pa3ziuYHbIC
dbopmbl paboOThl O0ydYarOLIMXCS: Mapamu, OpurajgamMu W Jp., YTO TO3BOJISIET
OCYLIECTBISATh KOMMYHUKAaTUBHOCTh YU4€OHOTO Marepuajja U caMoil OopraHu3aluu
paboThl  HAa  ypOKe,  aKTUBU3UPOBAaTh  TEPMUHOJOTUYECKUH  CJIOBAphb,
COBEPIIEHCTBOBATh y TIYXUX OOYyYarolUMXCs YMEHHs JOKa3bIBaTh, PaCCyKIaTh,
(bopMyHUpOBaTh BHIBOJIbI, U3BJIEKATh U AaHAJIM3UPOBATh MHPOPMAITUIO XUMUYECKOTO
COJEPIKAHHUS.

«XUMHSD» OTHOCHUTCS K YHCIY y4E€OHBIX IUCHUIUIMH, 1O KOTOPOH MOXKET
OCYIIECTBIISATHCS BBITIOJHEHUE HTOTOBOM HMHIWBUIYaJbHOW MPOEKTHOM palbOTHI.
Br160p TeMBbl MpoeKTa OCYIIECTBIACTCA C YUYETOM JIMYHOCTHBIX MPEANOYTEHUN U
BO3MOXKHOCTEH Ka)KJ10T0 IITyX0oro ooyyaromierocsi. OneIT NpOEeKTHOM JeSTENbHOCTH
OyJIeT MOJIe3EH KaK B y4eOHOM MPOIIecce, TaK U B COIMAIbHOM MPAKTUKE.

B npouecce 00pa3zoBaTeabHO-KOPPEKIIMOHHOW pabOThl  MOTYT  OBITh
WCTIOJb30BaHbl LU(POBBIE TEXHOJIOTUU, K KOTOPHIM OTHOCAT HWH(OPMAIMOHHO-
oOpa3oBaTeibHbIE Cpebl, AIIEKTPOHHBIN oOpazoBaTenbHbIN pecypec,
JUCTAaHIIMOHHBbIE 00pa3oBaTe/bHbIE TEXHOJOTHH, JJIEKTPOHHOE OOy4YeHHe C
MOMOIIBIO UHTEPHETA U MYJIBTUMETUA.

[TpenmyimecrBamu MCIOJIb30BAHMUS UG POBBIX TEXHOJIOTUH B
00pa30BaTeIbHO-PEA0MIINTAlMOHHOM ~ TpOLEcCEe  SIBIAIOTCS  JOCTYIHOCTD,
BapUATUBHOCTb, HANIAJHOCTh OOy4YeHMs, OOpaTHas CBA3b  yUUTeNsd C
o0y4aromMMHCs, TTOCTPOCHUE WHAMBHIYAIbHON TPACKTOPHUH M3yYEHHUs YYEOHOTO
Marepuana, oOyyeHHEe C MPUMEHEHHEM HWHTEIICKTYaJIbHBIX CHCTEM MOJICPKKU
(mns aganTanuu yueOHOro marepuaia K 0coObIM 00pa30BaTeIbHBIM NOTPEOHOCTIM
oOyuarontuxcsi). OpraHuzaiusi oOydeHHs] HAa OCHOBE IU(POBBIX TEXHOJOTHUI
MO3BOJISIET ~ AKTUBM3UPOBATh  KOMIIEHCATOPHBIE MEXaHU3Mbl  OOy4YarOIIMXCH,
OCYLIECTBISATh  00pa30BaTeNbHO-PEAOUIUTAIMOHHBIA  MPOLECC Ha  OCHOBE
MOJIMCEHCOPHOIO MOJIX0/1a K MPEOI0JICHUIO BTOPUYHBIX HAPYIICHUH B pa3BUTHUH.

[{udpoBbie TEXHOIOTUH MOTYT MCIOJIB30BATHCS B PA3JIMYHBIX BapUallUiX: B
BUJIE MYJIbTUMEIUMHBIX TPE3eHTallMi, Kak yd4eOHMK M pabouyas TeTpajab, B
KaueCTBE CJIOBAps WM CIPABOYHMKA C YUEOHBIMU BUICO(UITbMAMU, KaK TPEHAKED
IS 3aKpeIICHHs] HOBBIX 3HaHUM WK B BUJIE MPAKTUYECKOTO TTOCOOUS.

HNudopmarmonno-oOpa3zoBaTesibHas cpefa 00pa3oBaTeIbHOTO YUPEKICHNUS,
OpraHM30BaHHAsi C  HUCIHOJBb30BAHMEM  LU(PPOBBIX  TEXHOJOTUH, JIOJKHA
oOecrneunBaTh:

—  HMH()OPMALMOHHO-METOJUYECKYI0  MOJAEPKKY  00pa30BaTeIbHOIO
mporecca ¢ y4€ToM 0COOBIX 00pa3oBaTeIbHBIX MOTPEOHOCTEN OOyYarolmuxcsi C
HapylUIEHUEM CIIyXa;

— IUIaHUpOBaHHWE O00pa30BATEIBLHOTO ITIpollecca M €ro  PecypcHOro
o0OecrieyeHus: B COOTBETCTBUU C (enepasibHbIMU TPEOOBAHUSIMU OCHOBHOTO
o01ero oOpa3oBaHus;
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— MOHHUTOPUHT U (UKcAIUI0O XO0Ja U Pe3yJabTaToB 00pa3oBaTEIHLHOTO
mporecca I OTCICKWBAHWSA JUHAMUKH YCBOSHHUS yYeOHOTO Marepuaia
00yYaroMMHCS C HApyIICHUEM CITyXa;

— y4€T CaHUTAPHO-IMUAECMHOJIOTHUYECKHX TpeOOBaHUN MpuU OOydeHHUU
IIIKOJIbHUKOB C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU 3JI0POBbSl (C HapyIICHUSIMH
ciyxa);

— COBPEMEHHBIE TIPOIIEAYPhI CO3/IaHus, TIOUCKa, cOOpa, aHanu3a, 00pabOTKH,
XPaHCHHUSI U TIPEACTABICHHUS HHPOPMAIIUH;

— JHUCTAHIIMOHHOE B3aMMOJICHCTBHE BCEX YYAaCTHUKOB 0O0Opa30BaTEIbHOTO
nporecca (oOyyaromuxcsi ¢ HapylIeHHeM ClyXa, MX poauTened (3aKOHHBIX
npe/ICTaBUTENEH), Melarorndeckux paOOTHUKOB, OPraHOB yIpaBlIeHUS B cdepe
oOpa3oBaHus, OOIIECTBEHHOCTH), B TOM YHUCJIE MPU peaTn3alui JUCTAHIIMOHHOTO
o0pa3oBaHUsI.

B pesynbrare ncnonb3oBaHus NU(PPOBBIX TEXHOJOTHUH B 00pa30BaTEIHLHOM
mporecce y oOydaromuxcs ¢ HapylleHHeM ciiyxa (OpMHUPYIOTCS YeThIpe BHIA
M(POBOI KOMIETEHTHOCTH:

UH(OpPMALIMOHHAA W MEAMAKOMIIETEHTHOCTh (CHOCOOHOCTh paboTarh ¢
pa3HbIMU HU(POBBIMU pecypcamu),

KOMMYHHKATUBHAS (CIIOCOOHOCTH B3aUMOJICHCTBOBATh MMOCPEICTBOM OJIOTOB,
¢dbopyMoOB, 4aToB U 1p.),

TeXHUYecKasi (COCOOHOCTh MCIONb30BaTh TEXHUYECKHE M TPOrpaMMHbBIC
CpelCcTBa),

noTpeduTenbckas (ClocCOOHOCTh PEeNIaTh C MOMOIIBI0 U(PPOBBIX YCTPONCTB
Y MHTEPHETA pa3InyHble 00pa30BaTeIbHbIC 3a0a4H).

Llenv yueOHOU Oucyuniumsl 3aKIOYACTCS B (POPMUPOBAHHHM Yy TIyXHX
0OyJaromuxcsi CUCTEMbl XUMHUYECKHX 3HAHUW KaK KOMIIOHEHTa €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpPAa B €IWHCTBE C Pa3BUTHEM COIMAJIBHBIX KOMIICTEHITUH,
BKJTIOYAsT:

— (dopMUpOBaHUE UHTEIUICKTyaJIbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIFOIIIMMCS YCIIOBUSM KU3HHU;

— mnpuoOmieHre oOy4aromMxcsi K CaMOCTOATEIbHOW TO3HAaBaTEIbHOU
JESTENbHOCTH, HAyYHBIM METOJaM IMO3HaHUS, (HOPMHUPYIOUIUM MOTHUBALMIO U
pa3BUTHE CIIOCOOHOCTEN K XUMUWU;

— COJEHCTBHUE TPUOOpPETEHHI0 OO0YyYalOMMMUCA OIbITa Pa3sHOOOpPa3HOM
NESTENbHOCTH, TO3HAHUS W CaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIFOUYEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCAIIbHOE 3HAUYCHHUE I Pa3IMYHBIX BUIOB
NeSITEIHbHOCTH;

— (opMupoBaHrEe YMEHUN OOBSCHATH W OLICHUBATH SIBICHUSI OKPY>KAIOIIETO
MHUpa Ha OCHOBAaHWH 3HAHUH U OIBITA, MOTYYEHHBIX MTPU U3yUYCHUHN XUMUU;

— (GopMHUpPOBAaHUE TYMAHUCTUYCCKUX OTHOIICHWUH, TOHUMAHHS IICHHOCTH
XUMHYECKUX 3HAHUH JJIs1 BBIPAOOTKHM SKOJIOTUYECKH I1eIeCO00Pa3HOr0 TOBEACHUS
B OBITY W TpPYIOBOH [EATENHHOCTH B LEISIX COXPAHEHHUS CBOETrO 30POBBS H
OKPYXAIOIIEH MPUPOTHOU CPEIBIL;
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— pa3BUTHE MOTHUBALMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOIO U
CaMOBOCIUTAHUIO.

VYueOupiii mnpeamer «XUMHS» BXOAMT B  NPEAMETHYIO  OOJIacTh
«EcTecTBeHHO-HayuYHbIe PEAMETHD — HAPALY C PU3UKON U OUOJIOTHEN.

Ha wu3yueHne xuMuu Ha KaxaoMm roay oOydeHuss Ha ypoBHe OOO

BBIJICTISIETCS 1O 2 Yaca B Henelo (68 4acoB B rox).
Ha uzyuenue B yueOHOM miiaHe Ha U3ydeHHe XUMHH B 8-10 Kkilacce oTBOIUTCS 24aca B
HEJEINIO:

ITo yue6HOMY TpaduKy:
Knacc YueOHbiX Hefleab | KonnuecTBo yacoB
8 Kiacc 34 y4eOHBIX 68 JacoB

HeeNu
9 kiacc 34 y4eOHBIX 68 yacoB

HeeNu
10 kmacc 33 yueOHbIX 66 yacos

HEJeIN

Bceero 202 yaca

COIAEP) KXAHUE OBYYEHMUSA
8 KJIACC
(4-1 rox oOyuyenuss Ha ypoBHe QOO) H3yueHwe TeMarnyeckoro pasaena
«lTepuognueckuii 3akoH u Ilepuoguueckass cucremMa XUMHUYECKUX DSJIEMEHTOB
JI.. MenneneeBa. CrTpoeHHe aromMoB. XHUMHUYECKas CBs3b. OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHBIE PEaKIUU» IMpeaycMaTpuBaeTcs Ha 5-oM roj oOydyeHus Ha
ypoBae OOO, uTo obOecreunBaeT BO3MOKHOCTh YBEIMUEHUS Y4€OHOTO BpEMEHHU Ha
M3yUYECHHUE MaTepuasa Mo MpeACTaBICHHBIM TEMAaTUUECKUM pa3JieiaMm.

Paznen «IlepBoHayaibHbIe XUMUYECKUE TTOHSITHS

[IpenmeTr xumun. Posib XMMUH B KU3HU YETIOBEKA. XUMUS B CUCTEME HayK.
Tema un BemecrBa. PuU3NYECKHE CBOMCTBA BEUIECTB. ATpPETaTHOE COCTOSHHE
BemecTB. [loHdaTHe 0 MeTroAgax MO3HaHUA B XUMHHU. UHCThIE BEIIECTBA U CMECH.
CnocoObl pa3ieneHus: CMeceH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE 3JIeMEHThl. CHMBOJIBI XUMHYECKUX
31eMEHTOB. [TpocThie U ClIOkKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckass (opmyna. BalneHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TOCTOAHCTBAa cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJIApHas Macca. MaccoBas 1015 XUMHUYECKOrO 3JIEMEHTA B
COCIMHECHUMU.

KonmnuectBo Bemecta. Moinb. MonsipHas macca. B3auMoOCBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYPHBIX EIOWHUI] BemiecTBa. Pacuérel mo Qopmymam
XUMHYECKUX COCIUHECHUM.

OU3NYECKUE U XUMUYECKUE SBIICHUS. XUMHUECKAS PEAKIUS U €€ MPU3HAKH.
3aKkoH COXpaHEHHUs MacChl BellecTB. XuUMUuyeckue ypaBHeHus. Knaccudukaims
XUMHUYECKUX peakluil (COeIMHEHNs, Pa3I0KEHUs, 3aMEeILIEHUs, OOMEHA).

Xumuueckuit IKcnepumenm:
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3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, MpaBuiiaMu paboThl B J1ab0OpaTopuu u
npuéMaMu oOpaiieHusi ¢ 1ab0paTopHbIM O00OPYIOBAaHUEM, U3YyUEHUE U OMHUCAHUE
¢busznyeckux CBOMCTB 0Opa3lOB HEOPTaHWYECKUX BEHIECTB, HaOIIOICHUE
¢u3nueckux (IUIaBIEHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJIbI) U XMMHUYECKUX (FOPEHHE CBEYM, MPOKAJIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOACHCTBUE MeNa ¢ KUCIOTOM) SIBJICHUI, HaOIoaeHne 1
ONMKCaHUE MPHU3HAKOB IMPOTEKAHUS XUMHUYECKUX peaklMil (pasjiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3joKeHUEe THJIPOKCHIA
memu (II) mpu HarpeBanuu, B3auMoICMCTBUE Kene3a ¢ pacTBopoM coiu meau (1),
U3yYeHHE CIIOCOOOB pa3/iefieHus cMeceil (C MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BbIMIApUBAHUE, JUCTHIUISALNSA, XpoMarorpadus), MpOBEACHNUE OYUCTKH TOBAPEHHOM
coiu, HaOmOAeHHWE W OMNHMCAHME  Pe3yJbTaTOB  NPOBEACHMSI  OIbITa,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MACChl, CO3JaHUE MOJEIECH MOJIEKY
(1IapoCTepKHEBBIX).

Paznen «BaxkHellue npeacTAaBUTE/M HEOPraHUYECKUX BelleCTB»

Boznyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopom — 37€MEHT U mpocToe
BemectBo. HaxoxzaeHnue kucinopoga B mHpupoae, (U3MUYECKUEe U XUMUYECKHE
cBoiictBa (peakiuu ropenusi). Oxcunpl. I[lpumenenue xuciopoga. CrocoOsl
MOJIy4eHHs] KHUCIOpoAa B Jaboparopuu U MPOMBIIUIEHHOCTU. KpyroBopot
Kucnopona B npupoze. O30H — auIoTpoIiHas MoaAu(PUKaLKs KUCIOPoa.

TermnoBoil 3pdeKkT XMMUYECKON peakluu, TEPMOXUMHUYECKHE YpPaBHEHUS,
9K30- M DJHAOTEPMUYECKUE peakuuu. TOIIMBO: Yrojib W METaH. 3arps3HCHHE
BO3/yXa, YCUJICHUE MapHUKOBOTO 3P deKTa, pa3pyiieHrne 030HOBOIO CIIOA.

Bonopon — oanmemeHT M mpocroe BemecTBo. Haxoxaenue Bomopoma B
npupoae, ¢GU3NYECKUe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nony4deHus. Kuciorel u conu.

Mounsipablid 00bE€M Ta30B. Pacy€Thl M0 XUMHUYECKUM YPABHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Bomga kak pactBoputenb. PacTBOpEI
HacellieHHble M HEHACBIIEHHBIE PAcTBOPHL. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBas 1075 BENIECTBA B paCTBOPE. XUMUUYECKHE CBOMCTBA BOAbl. OCHOBAHUA.
Ponb pacTBOpOB B IpupoJe U B KU3HU 4esnoBeka. KpyroBopoT BoAbl B IPUPOLE.
3arps3HeHne NpUpOAHbIX BoA. OXpaHa v OUUCTKA IPUPOJHBIX BO.

Knaccuduxanus Heopranuyeckux coenuHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB:  coyieoOpasyromue (OCHOBHbIE, KHCJIOTHbIE, aM@oTepHbie) W
HeconeoOpaszytomue. Homenknarypa oxcuaoB. Duznueckue ©U XUMUYECKHE
CBOMCTBa OKCUJOB. [lomydyeHne okCuaoB.

OcHoBanusi. Kmaccudukanus OCHOBaHWM: IMIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHknarypa ocHoBanui. du3nyeckue M XMMHYECKHE CBOWCTBA
ocHoBaHui. [lonydeHne OCHOBaHUM.

Kucnorsl. Knaccudpukanusa kucnor. Homenknarypa kucior. Ousndyeckue u
XUMHYECKUE CBOMCTBA KHUCIOT. Psan aktuBHoctn MetamnoB H.H. bekerona.
ITony4yenue KUCIOT.

Conu. Homenknarypa cosieil. @U3MUECKUEe U XUMUUYECKHUE CBOMCTBA COJICH.
ITonyuenue conen.

['eHeTnuecKas CBSI3b MEXKY KJIACCAMU HEOPTAHUYECKUX COCIMHEHUM.
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Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONPEJECICHUE COAEPKAHUSI KUCIOPOia B BO3AyXE, NIOJyUYEHHE,
coOupaHue, pacrmo3HaBaHWEC M W3YYEHUE CBOWCTB KHCIOPOAa, HAOIIONCHHE
B3aMMOJICHCTBHSI BEIIECTB C KHUCIOPOJAOM U YCIOBUSI BO3HMKHOBEHHUS U
MpeKpallleHusi TopeHus (moxapa), O3HaKOMJIEHHE ¢ oOpasllaMuh OKCHJIOB U
ONMKMCAaHUE HX CBOICTB, MOIy4Y€HHUE, COOMpaHHe, paclno3HABAaHHWE W M3y4YEHUE
CBOICTB Bojiopojia (ropeHue), BzaumojencTeue Bomopoaa ¢ okcuaom meau (II)
(BO3MOYKHO MCIOJB30BaHUE BHUAEOMATEPUATIOB), HAOIIOIEHNE OOpa3OB BELIECTB
KOJTMYECTBOM 1 MOJb, HCCIEAOBAHME OCOOCHHOCTEM pacTBOPEHHUS! BELIECTB C
pa3IMYHONM PAcCTBOPUMOCTBIO, TPUTOTOBIICHHE pAaCTBOPOB C OMNpPEIEIEHHON
MacCOBOM JI0JIel paCTBOPEHHOTO BELIECTBA, B3aMMOJCHCTBUE BOABI C METAJUIAMU
(HarpemM ¥ KajdbuuMeM) (BO3MOXKHO  MCIOJIb30BAaHHUE  BHUACOMATEPHUAIIOB),
uccleloBaHuE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJIOZICHNE M3MEHEHHSI OKPACKM MHIIMKATOPOB B PACTBOpAxX KUCIOT W IIIEJIOUEH,
u3ydyeHue B3auMmonencTBus okcuna meau (II) ¢ pacTBopoMm cepHOR KHCIOTHI,
KHCJIOT € METa/llaMH, PEAKUUd HeUTpanu3aluu, MOJyYeHHE HEepPacTBOPUMBIX
OCHOBAHMI1,BBITECHEHUE OJHOIO0 METajljla APYTMM M3 PAacTBOpa COJIM, PEIICHHE
AKCIEPUMEHTAIBHBIX 3a/ad Mo TeMe «BakHelne Kiacchl HEOPraHMYEeCKUX
COCIMHEHUI.

9 KUIACC
(5-i1 rog o0yuenusi Ha ypoBHe OO0Q0) Nzyuenue tembl «OO0IIas XapaKTepUCTUKA
XUMUYECKUX 3J1eMEHTOB [VA-rpynmbl. Ymepoa U KpEMHHI U UX COEIMHEHUS, a
TaKXKE TEMATUYECKUX paslienioB «Meramibl U HUX COEAMHEHUS», «XHUMHUS H
OKpy:Karoliasi cpesia» mpeaycMarpuBaercs Ha 6-om roj oOyuenus Ha ypoBae OO0,
9TO 00ECIeYMBAET BO3MOXKHOCTh YBEJIMUYEHUS y4eOHOTO BPEMEHH Ha H3y4YCHHUE
Marepuaia o Npe/ICTaBICHHBIM TEMATUYECKUM pa3jiesam.

IHoBTOpEHHe

Pazgen «llepuognueckmit 3axkoH u Ilepumoanmuyeckass cucrema
xummn4yeckux ieMeHToB .M. MenpnesneeBa. CtpoeHne atroMmoB. XuMHUYeCKAast
cBsI3b. OKHUCIMTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUID)

[lepBble TOMBITKUA KJIacCU(PUKAIIUM XUMUYECKUX djeMeHTOB. [loHsitne o
IPyIIax CXOAHBIX JJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMENIbHBIC METalbl,
rajioreHbl, HHEPTHBIC Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(OTEPHBIC OKCHIBI
Y TUJIPOKCH/IBI.

[Tepuonnueckui 3akoH. Ilepuoguueckas cucTeMa XMMHUYECKUX SJIEMEHTOB
HN.U. MenneneeBa. KoporkomepuogHas W JIUHHONEpUOAHAsT  (HOPMBI
[Tepuognueckor cucteMbl xumuueckux snemeHToB .M. Menneneea. [lepuoabr n
rpymnmnbl. @U3NYECKUd CMBICI MOPSAIKOBOTO HOMEpPA, HOMEPOB MEPUOAA U TPYIIIIbI
JJIIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sifep. M3oTonsl. DnekTponsl. CTpoeHUe
AJIICKTPOHHBIX ~ O0OJIOYEK arOMOB  MepBbIX 20 XUMHUYECKUX  DJIIEMEHTOB
ITepuonnueckont cucremsl J[.MI. Menneneesa. XapakTepuCTUKA XUMHYECKOTO
3JIEMEHTA 110 €ro nonoxkeHuto B [lepuonnueckon cucreme .M. Menneneena.
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3aKOHOMEPHOCTH W3MEHEHMsI pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METALINYECKUX U HEMETAUINYECKUX CBOMCTB 10 I'PYIIIAM U IEPUOJIAM.

3nauenue llepuoanueckoro 3akoHa U Ilepuonnueckoil  cucTeMbI
XUMUYECKUX JJIEMEHTOB JUIsl pa3sBUTHS Hayku W npaktuku. (.M. Menneneer —
YYEHBIN U TPAXKIAHUH.

Xumuueckass cBsa3b. KoBasieHTHas (MoyispHas M HEMOJSIPHAs) CBSI3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX DJIEMEHTOB. MIOHHAas CBA3b.

Crenenb  okuciieHUS.  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE — PEAKIIUU.
IIpoueccel OKHCIIEHUS U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepuUMeHm:

u3yuyeHue oOpas3lOB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCICTBHE
TUAPOKCUIA IMHKA C pacTBOPAMM KHUCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUTKOCTPUPYIOIIUX  IPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAaKLUU
(ropeHue, peakinu pa3ioKeHUsI, COSTUHEHUS).

MexnpeamMerHbie CBA3U

Peanuzanns MeXNpeaIMETHBIX CBA3€HW NPHU M3yYEeHUM XMMHM B § Kiacce
OCYLIECTBIISIETCA 4Yepe3 UCIOJb30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHbIX
MOHSATHM, TaK U MOHSITUH, SBIISIIOIIUXCS CUCTEMHBIMH JUISI OTIEIBHBIX IIPEIMETOB
€CTECTBEHHOHAYYHOIO LIMKJIA.

OO1re ecTecTBEeHHOHAYUYHbIE MOHATHS: HAay4yHbIM (DakT, rumoresa, Teopus,
3aKOH, AaHalu3, CHUHTE3, KIacCU(pUKaLusi, NEPUOJUYHOCTb, HAOIIONEHUE,
DKCIIEPUMEHT, MOJEIMPOBAHNE, U3MEPEHUE, MOJIEIb, SIBIICHUE.

duznka: Marepusi, aroM, D3JIEKTPOH, IIPOTOH, HEWUTPOH, HOH, HYKIH],
M30TOIBI, PAJMOAKTUBHOCTb, MOJIEKYJA, IEKTPUYECKUN 3apsij, BELIECTBO, TEJIO,
00bEM,arperaTHoe COCTOSTHUE BEIIECTBa, Ia3, (PU3NYECKUE BEITUUMHBI, €IUHUIIBI
W3MEpEHNUs, KOCMOC, TUIAHETHI, 3B€3/1b1, COJHIIE.

buonorus: porocuntes, apixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE IOPOIBI,
ITOJIE3HBIE MCKOITA€MbIE, TOTUIMBO, BOJHBIE PECYPCHI.

Paznen «BemecTBo 1 XMMHYECKHE peaKIU)

[lepronuueckuit 3axkoH. [lepuonnueckas cucreMa XMMHUUYECKUX DIIEMEHTOB
JI.. MenpaeneeBa. CTpoeHre aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB
XUMHUYECKAX DJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, Kaaus, KaldbLUsi MU UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM NIEMEHTOB B Ilepmommyeckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUYECKOM CBSI3H. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K pa3IM4YHBIM KJlacCaM HEOPraHWYECKUX
COEIMHEHUI, TCHETUYECKAs CBA3b HEOPTAHUYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKUX peakUuid MO pPAa3IMYHbIM MpU3HAKaM (110
YHCIIy U COCTAaBYy YYaCTBYIOUIMX B PEAKIMM BEILECTB, MO TEIIOBOMY 3(hdexTy, 1o
M3MEHEHUIO CTENEeHEW OKUCIEHUS XMMHUYECKHX AJIEMEHTOB, MO 0OparuMOCTH, 1O
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Y4acTHUIO KaTajau3aropa). JK30- U SHIOTEPMHUYECKUE PEaKIIMU, TEPMOXUMUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTu xumudeckon peaxiuu. [loHsTHE 00 OOpaTHUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOT€HHBIX M TeTEPOTEHHBIX
peakuusx. [lonarue o karanuze. [lonsitue o xumuyeckoM paBHoBecun. DakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU W TOJIOKEHUE XUMHYECKOIO
paBHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTEIIPHBIC  PEAKIMKM, JJICKTPOHHBIM  OaslaHC
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocraBiieHue ypaBHEHUI
OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ pEAKIMid €  HWCIOJb30BAHMEM  METOJIa
AIIEKTPOHHOTO OajlaHca.

Teopus AIEKTPOJIMTHUYECKOU JIACCOLALINAMN. DIEeKTPOJIUTHI 151
HE3JEeKTpoauThl. Karnonbl, aHuMOHBL. MexaHu3M JAUCCOUMAMU BEUIECTB C
pa3IMUHBIMU BUJAMU XUMHUYECKON cBsi3u. CreneHb aucconuanuu. CuiabHbIE U
c1a0ble 3JEKTPOJIUTHI.

Peakuuu nonHoro ooMeHa. YCiIoBUS MPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAlI€HHbIE HWOHHBIE YypaBHEHUs peakunid. CBOKCTBA KHCIIOT,
OCHOBaHMI M coJell B CBET€ MPEACTaBICHUNA 00 DBIEKTPOIUTUUYECKOU
nucconanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [loHATHE O THApOIU3E CONEeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJACISIMHM KPUCTAJUIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIECTB — METAJVIOB M HeMeTa/uioB (rpadura M anmasza), CIOXKHBIX BEIICCTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOW PEaKIMH
OT BO3JIEHCTBUSI PA3IUYHBIX (PAKTOPOB, HCCIECIOBAHUE AIIEKTPOMPOBOAHOCTH
pacTBOpPOB BEUIECTB, Mpolecca IUCCOLMALMU KHCIOT, IIEJIOYEd U  COJIeH
(BOBMOXKHO ~ HCMOJB30BAaHUE BUJIEO  MaTepuajoB), IPOBEJCHHUE  OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKAHUS  peakluii  HMOHHOro  oOMeHa
(oOpazoBanme oOcajaka, BbIJEJIEHUE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3loKeHHs, COCANMHEHHUS), PACIIO3HABAHUE HEOPTraHWYECKUX
BEIIECTB C TIOMOIIBIO KAYE€CTBEHHBIX pEAKIM HA  HOHBI, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

Paznen «Hemerasuibl U ux coemuHeHus» (IIpopomkeHne u3ydeHus Marepuaia
0 JaHHOMY pasliely MpeaycMaTpuBaeTcss Ha 6-oM rogy oOydeHHsl Ha YpOBHE

000.)

OOmast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue u (PU3NUYECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHMYECKHE CBOWCTBA HAa IpUMEpe  XJopa
(B3auMoOzeiCTBME C METallaMH, HEMEeTaJUlaMH, IuejgodamMu). XJIOPOBOAOPO.
ConsHasg KucaoTa, XMMUYECKHE CBOMCTBA, IOJIIydyeHHE, NMpUMEHEHHUE. JlencTBue
XJOopa U XJOPOBOAOPOJA HAa OpPraHu3M YelOBeKa. BakHeulnue XJIOpUAbl U HUX
HaxO0XJEHUE B MIPUPO/IE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpyrmmbl. OcOOEHHOCTH CTPOESHUS
aTOMOB, XapaKTepHbIe CTENeHU OkuciaeHus. CTpoeHne M (pU3MUECKHe CBOMCTBA
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MPOCTHIX BEIIECTB — KUCJIOPOJA U CEPhl. AJIIOTPOIHBIC MOAUMUKAIIMN KUCIOPOAa
U cepbl. XUMHUYECKUE CcBOicTBa cepbl. CepoBONOpON, CTpOCHHUE, (HU3HUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnas  kwuciora, (Qu3Mueckue U XUMHUYECKHE CBOIicTBa (00IIME Kak
MPEICTaBUTEN Kjacca KHCIOT M crneuupuueckue). XUMUYECKHE PEaKLuH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO Crloco0a MONy4YeHUs CEPHOM KHUCIOTBHI.
[Ipumenenue cepHoil KUCIOTHL. CONMM CEpHOM KUCIIOThI, KAUECTBEHHAS peaKkuus Ha
cynbhar-uoH. HaxoxneHue ceppl U €€ COCAMHEHUN B TpUpPoJe. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpe/bl COEMHEHUSIMH cepbl (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIICHHUS.

OO6mas xapakrepuctuka 31aeMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHBIE CTEIEHU OKUCIEHHUs. A30T, pacCpOCTpPaHEHUE B MPUPOJIE,
busnYecKue U XuMUIecKne cBoiicTBa. KpyroBopot azora B npupoje. AMMHUak, ero
(bu3HYecKre U XUMUYECKNE CBOMCTBA, MOTydeHrne 1 nmpuMeHeHue. Conn aMMOHWS,
uX pU3NYEeCcCKue U XUMUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THas KUCJIOTa, €€ MOIy4YeHUe, (PU3NUECKUEe U XUMUYECKHE
cBoicTBa (OOIlIME Kak TMpEeACTaBUTENsI Kiacca KHUCJIOT U CHeuudpuyeckue).
Hcnonb3oBaHMe HUTPATOB U COJEH aMMOHHMS B KayeCTBE MHUHEpaIbHBIX
ynoOpeHui. XMMUYECKOE 3arpsi3HEHUE OKPYKaloUel cpebl COETMHEHUSIMH a30Ta
(KUCJIOTHBIE JOXIHM, 3arpsi3HEHHE BO3JyXa, MOYBbl M BogoEMOB). Docdop,
ajoTpornHeie Monudukanuu gocdopa, GuzMUecKue U XMMHYECKHE CBOWCTBA.
Oxcun dhochopa (V) u dochopHas kucinora, pu3nuecKuen XMMUIECKUE CBOWCTBA,
nonydenue. Mcronb3oBanue ¢pochaToB B KaueCTBE MUHEPAJIBHBIX YI0OPEHUH.

10 KITACC
(6-i1 rox o0y4enusi Ha ypoBHe Q0O0)

IHoBTOpEeHue

Pasznen «HeMeTanibl M UX coeIMHEHUS»

OOmas xapakrepuctuka 3eMeHToB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTE€pHbIE  CTENEHH  OKHUCJIEHMs.  YIIEepod,  aJUIOTPOITHBIE
Monu(pUKanuu, pacnpocTpaHEHUE B MPUPOAE, (PUINYECKME U XUMUYECKHE
cBoicTBa. Ancopomusi. Kpyroopor ymiepona B npupone. Okcuiabl yrieponaa, ux
¢uzmyeckue W XUMUYECKHE CBOMCTBA, JICMCTBHME HAa JKHUBBIE OPraHU3MBI,
NOJlyYeHUE U TMPUMEHEHHE. DKOJIOTMYeCKHUe MpoOIeMbl, CBS3aHHBIE C OKCHUJIIOM
yrepoaa (IV), runoresa ro6aabHOTO MOTEIUICHUS KJIIMMaTa, MapHUKOBBIN 2P (EKT.
VYronbHas kuciora u €€ coid, uX (U3MYECKUe W XMMHUYECKHUE CBOICTBA,
noiyyeHne U npuMmeHeHue. KadecTBeHHas peakius Ha  KapOOHATHOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUICHHOCTH U CEIHCKOM
XO35IMCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKUMX BEHIECTBAX KaK O
COEIMHEHUSX YyIviepoaa (MeTaH, 3TaH, J3TWJIEH, aleTUJIeH, 3TaHOJ, IJIUUEPHH,
yKcycHasi kuciota). [IpupogHbple MCTOYHUKH YIIIEBOAOPOIOB (Yroyib, MPUPOAHBIN
ra3, He(Th), NPOAYKTHl UX TmepepaboTku (OEH3UH), UX poOJib B OBITY U
MPOMBIIUIEHHOCTU. [loHsTHE O OMONOrMYEecKH Ba)XKHBIX BELIECTBAX: >KHUPaX,
Oenkax, ymieBoJaXx — M MX POJIM B KM3HU 4eJoBeka. MarepuanbHOE €IMHCTBO
OpraHUYEeCKUX U HEOPTraHUYECKUX COCTMHEHUN.
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Kpemuuii, ero ¢usmueckne W XUMHUYECKHE CBOWCTBA, MOJyYCHHE U
npuMmenenne. CoenuHeHHs KpeMHHS B mpupoae. OOmme mpeacraBicHUs 00
okcuae kpemuus (IV) u kpemuueBoi kucnore. CHWIMKaThl, UX UCIOJIb30BAHHUE B
OBITYy, B MPOMBIIIJIEHHOCTU. BakHellne CTpouTEIbHbIE MaTepualibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, keye300eToH. [IpobiaeMbl 6e30macHOro MCIOJIb30BaAHUS
CTPOUTENILHBIX MaT€PUAJIOB B OBCEAHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMeHm Ceenenus O XMMHYECKHX OKCIIEPMMEHTaX OTHOCATCS K pasiey
«HemeTayipl U UX COEJUHEHUS». YUHUTENb XUMHHM OPraHU3yeT 3KCIEPUMEHTHI C y4ETOM IepepachpeeieHus
MIPOTPaAMMHOTO MaTepuaa 1o rojaM 00yJIeHusI.

U3y4YEeHHE 00pa3I[0B HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEAKIIMN Ha XJIOPHUA-UOHBI M HAOIIONCHNE MPU3HAKOB
WX TIPOTEKaHUS, OMBITHI, OTpa)karomue (HU3NIECKUEe W XWMHUYECKHE CBOMCTBA
rajjoreHOB M HX COEJAMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
O3HaKOMJIEHHWE C o0pa3lamMy XJOpPUAOB (TajJOr€HHUJIOB), O3HAKOMJIEHHUE C
oOpasmamMmu  ceppl M €€  COCNMHEHUSMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BHJIEOMaTepuasoB), HabIoAeHUE Tpoliecca OOyIIIMBaHUs caxapa Moj JAeHCTBHEM
KOHILIEHTPUPOBAHHOW CEPHOW  KHUCJIOThI, M3YYCHUE XHUMHUYECKUX CBOMCTB
pa30aBJIICHHOM CepHOMN KUCIIOTHI, MPOBEICHUE Ka4YeCTBEHHOM peakiuu Ha Cyib(ar-
MOH M HaOJIofeHHE Mpu3HaKa e€ MPOTEKAaHMs, O3HAKOMJIEHHE C (DU3UUECKUMHU
cBoiicTBamMu azota, ¢dochopa M MX coeAUHEHUN (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEpHANIOB), oOpa3liaMu a30THBIX U (OCHOPHBIX YHOOpEHH, MOIydYeHHE,
coOupaHue, pacro3HaBaHWE ¥ U3YyYCHHE CBOWCTB aMMHaka, IMPOBEIACHHE
Ka4eCTBEHHBIX PEaKIuii Ha MOH aMMOHHMS U (ocdar-uoH U u3ydeHue MPU3HAKOB
WX MPOTEKAaHUsl, B3aUMOJICICTBHE KOHLIEHTPUPOBAHHON a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXKHO UCII0JIb30BaHUE BHJIEOMAaTEPHUAJIOB), U3y4YeHUE Mojelen
KpUCTAJUIMYECKUX PEMIETOK anmasa, rpadura, ¢ymuiepeHa, O3HAKOMIICHHE C
MPOIECCOM  aJICOPOLIMUPACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHUBOTras3a, MOJydeHUEe, COOMpaHUe, pacro3HaBaHUE U U3y4YEHUE
CBOMCTB YIVIEKHCJIOTO Trasa, MPOBEICHHE KAu€CTBEHHBIX PEaKIMil Ha KapOOHAaT U
CUJIMKAT-UOHBI W M3YyUYCHHE TIPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHHE C
NPOAYKIIMEH CHJIMKATHOM MPOMBIIUICHHOCTH, pPEIIeHHEe SKCIIePUMEHTAIbHbIX
3aza4 1o Teme «BakHeille HeMeTalIbl U UX COSTUHEHUS.

Pa3nea «Metauajabl 1 UX cOeTMHEHU D

OO01mmast XxapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAHHH
ux nonoxkenuss B Ilepuoanueckoil  cucTeMe  XMMHUYECKHUX  DJIEMEHTOB
JI.1. MenpneneeBa u crtpoeHusi aromoB. CTpoeHue MeTayioB. Mertanuyeckas
CBSA3b M METAJIMYECKasi KPUCTAJUIMYECKasl PEemIETKa. DJIEKTPOXUMHUYECKUM Psif
HanpspkeHuit MetaysioB. dusnveckne 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mume
crocoObl mosyueHus: meTtawioB. [loHSTHE O KOPpO3UM METAIOB, OCHOBHBIC
CrocoOBl 3allUThl UX OT Koppo3uu. CriaBbl (CTalib, YyryH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIICHHOCTH.

[Ilenounsie MeTauibl: nojiokeHue B [leprogudeckoi cucteMe XUMMUUYECKUX
anementoB J[.M. MenjeneeBa, CTpoeHHE HMX aTOMOB, HAXOXIACHUE B MPUPO/IE.
duznyeckre U XMMUYECKHE CBOMCTBA (Ha mpumepe Hartpus U Kaius). OKCUbl U
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TUAPOKCHUIBI HAaTpusi W Kanusl. [IpuMeHeHue 1EenouHbIX METANIOB M HUX
COCIMHEHUN.

[[lenoyHO3eMeNbHBIE METAUIbl MAarHuii W KaJdbLHU: TMIOJOKEHUE B
[lepnonnueckoit cucreMe xumMudeckux emeHToB .M. Menneneesa, ctpoenue ux
aTOMOB, HaxOXJeHHE B npupone. OU3nueckue 1 XMMUYECKUE CBOMCTBA MArHUS U
KaJiblusl. BaxHeilmue coequHeHUs Kaiublus (OKCHI, THAPOKCHUJ, COJIN).
JXKécTkoCTh BOJIBI M CTIOCOOBI €€ YCTPAHEHHUS.

AntoMuHui:  nosiokeHue B llepuoamyeckoil  cUCTEME  XMMHUYECKUX
anementoB J[.MI. MenzaeneeBa, CTpOeHHME aroMa, HAaxXOXKICHUE B MPHUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA altoMUHUA. AMDOTEpHbIE CBOMCTBA OKCUIA
Y TUAPOKCH/IA AITFOMUHUS.

Kenezo: nmosoxenue B Ilepuognyueckord CHUCTEME XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa, cTpoeHue aroma, HaxoxaeHue B mpupoae. dusznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUABI M coiin xkene3a (I1) u sxenesa
(IIT), ux cocraB, CBOKCTBA U MOTy4YCHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C oO0pasllaMyd METaUIOB M CIUJIAaBOB, WX (PU3HMUYECKUMU
CBOMCTBaMH, UW3y4Y€HHUE  pe3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJblIUsl W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPUATIOB),
UCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, NIPOLIECCA TOPEHHUS KEJIe3a B KUCIOPOAE
(BO3MOXKHO  HCIIOJNIB30BAaHUE  BHUJAEOMATEPUANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEAKIMN Ha MOHBI (MarHus, Kajlbllds, aTIOMUHUSA, I[IMHKA, >KeJe3a
(IT) u »xene3za (III), meau (II), HaGmroneHUEe M OMMCaHKUE TIPOIIECCOB OKPAITUBAHUS
[JIaMEHH MOHAMU HaTpusl, KaJIus u KaJIbL U (BO3MOKHO
WCITOJIb30BAHUECBUICOMATEPHAIIOB),  HCCIeAOBaHHEe  aM(OTEPHBIX  CBOMCTB
TUAPOKCHIA AJIOMUHHS M THUIAPOKCHUIIA LHWHKA, PEIIEHUE HKCIEPUMEHTAJIbHBIX
3a7a4 1o teme «BakHenme MeTamibl U UX COCIUHEHUSY.

Pasznen «XuMus M OKpYKAKOIIAs cpeaa»

Bemecrsa u marepuanbl B IIOBCEIHEBHOW KU3HU 4elloBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XMMHYECKUX peakiuii B ObiTy. [lepBas momoris npu
XUMHUYECKUX 0’KOTax U OTPaBICHUSIX.

XUMHUECKOEe 3arps3HEHUE OKpyXkaroled cpenbl (mpelneiabHas JOMyCTUMAast
koHieHTpanus Bemects (nanee — [1J1K). Ponb xuMuu B pemieHnn 3KOI0TUYECKUX
pooJIeM.

Xumuueckuit IKCnepumenm:

n3yyeHrne oOpaslloB MaTepualioB (CTEKIIO, CILIaBbl METAJIJIOB, MOJIUMEPHBIE
MaTrepuaibl).

MexnpeamMeTrHbie CBA3U

Peanuzanns MeXNpeaIMETHBIX CBA3€H NPH M3yYEeHUM XMMHM B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCHOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
TIOHSTUM, TaK U TOHATUH, SABISIONIUXCS CUCTEMHBIMU NI OTJIEJIBbHBIX MPEAMETOB
€CTECTBEHHOHAYYHOTO IHUKJIA.

OO01Me ecTeCTBEHHO-HAyYHbIC MOHSTHUS: HAy4YHBIM (haKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHHTE3, Kilaccuukamus, MNEePUOJUYHOCTb, HAOIIOEHNUE,
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AKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHUE, MOJEb, SBICHUE, ITAPHUKOBBIM
3 PEeKT, TEXHOJIOTHS, MaTSPHAIIHI.

®dusnka: Marepus, aroM, OSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIBI, PaJMOAKTUBHOCTh, MOJCKYJa, JJICKTPUUECKUN 3apsiji, TPOBOIHHKH,
MOJyIIPOBOHHUKH,  JTUAJNICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIIECTBA, Ta3, paCTBOP, PACTBOPHUMOCTh, KPHUCTALTHICCKAS
peméTKa, CIUIaBbl, (PU3NYECKUE BEIMYMHBI, CIUHUIIBI M3MEPCHHS, KOCMHUYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢otocuHTe3, npixaHue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIC
yIO0OpeHUs, MUKPOIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MuUHEpasbl, TOPHBIE TOPOIbI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIUBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

Pesynbrarel 00yueHus mo ydyeOHOMYy MNpeAMETy «XHMHS» B OTHOIICHHH
IyXUX  O0ydarouuxcs  OLEHMBAIOTCS 10 OKOHYaHUM  OCHOBHOIOOOILETO
o0pa3oBaHusA, HE COIMOCTABISACH C pe3yJlbTaTaMyd HOPMATHUBHO Pa3BUBAIOLIUXCS
CBEPCTHHUKOB.

Jluunocmmuowle pe3ynomamol

JIn4HOCTHBIE Pe3yIbTaThl OCBOCHMS MPOrPAMMHOI0 MaTepuasa Mo XMMUU Ha
ocHoe AOIl OOO (Bapuant 1.2) nmocTuraroTcs B €IWHCTBE Y4YeOHOW H
BOCIIUTATEJIbHOM JAESATEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHSITHIMU B
oOmiecTBe MpaBUjIaMHd M HOPMAaMM TIOBEACHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOBOCTIMTAaHUS M CaMOpPa3BUTHS, (HOPMHUPOBAHUS BHYTPCHHEH
MO3ULIUN JTUYHOCTH.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaroLIUXCs
PYKOBOJICTBOBAaTbCSl ~ CUCTEMOM TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAUUMHd U
pacIIMpEeHUEe ONbITA IEATETbHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTHU:

1) naTpuOTUYECKOTrO0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAayyHOMY HACJEAUIO, MOHMMAHUS 3HAYECHHMS] XUMHUYECKOW HAyKd B IKU3ZHH
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIaJETh JOCTOBEPHON HH(MOpMaIeil o
NEPEAOBBIX JOCTUKEHUAX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MHpa U 00ILECTBa;

2) rpa)aaHCKOTO BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOPMaX U MpPaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUH B KOJUJIEKTUBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOM WM JOpPYrMX  BHJAX
JEeSTENbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JESITENbHOCTU IpHU
BBINIOJIHEHUN YYEOHbIX, IIO3HABATEJIbHBIX 3aJ1a4, BBINOJIHEHUH XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/IAHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHHS K B3AMMOIIOHUMAHUIO
U B3aMMOIIOMOIIM B TMpOIECCce HTOW Y4yeOHOM JesATEeIbHOCTH, TOTOBHOCTH
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OLICHMBAaTh CBOE TIOBEJICHHE M IIOCTYIIKM CBOMX TOBApUUIEH C IO3HULHH
HPaBCTBEHHBIX U MTPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIEACTBUN OCTYIIKOB;

3) IEHHOCTHU HAYYHOT'O MTO3HAHUSL:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEUIECTBE U XMMHUYECKOW PEaKLUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKH M COCTAaBISIOIINE
OCHOBY JJIs IOHUMaHUs CYIIHOCTHM HAy4YHOW KApTUHBI MHpA, MpEACTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBSI3SIX 4YEJIOBEKa C
OPUPOJIHOM CPENIOi, O POIM XMMUHU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEMH;

MO3HABaTEIbHbIE MOTUBBI, HAMPABJICHHBIC HA MOJYyYEHUE HOBBIX 3HAHUN IO
XUMUHU, HE0OXOoIuMble JUisi OOBbsICHEHHs HAOIIOIaeMbIX IPOLIECCOB M SIBICHUM,
NO3HABATEIbHONW, WH(OPMAIIMOHHON M YWUTATEIbCKOW KYJIBTYpPhl, B TOM 4YHUCIE
HaBBIKOB  CaMOCTOSITENIbHOMPAaOOThl ¢  y4yeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEepaTypor, JOCTyHNHBIMH TEXHMYECKHMMH CpPEICTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTU; HHTEpeC K 0OyYEHHUIO U MO3HAHHIO, JTI00O03HATEIbHOCTh, TOTOBHOCTh
U CHOCOOHOCTh K CaMoOOpa30BaHWIO, IPOEKTHOW U  HUCCIEI0BATEIbCKON
JEeSATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTH W YPOBHS OOy4YeHHs B
JaJIbHEHIIIEM;

4) popmMupoBaHUs KYIBTYPbI 30POBbS:

OCO3HAHUE LIEHHOCTU J>KW3HHM, OTBETCTBEHHOIO OTHOILEHHUS K CBOEMY
3I0pPOBbI0, YCTAaHOBKHM Ha 3/0pPOBBIA 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUU U
HENPUITHE BPEIHBIX MPUBBIUEK (YyHOTPEOICHUS aJIKOTOJIsl, HAPKOTHKOB, KypeHHs),
HEOOXOMMOCTH  COOMIONEHMsST TpaBWil 0OE30MacHOCTH MpU  OOpalieHUuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U peajbHOM KU3HU;

5) TPyZ1OBOTO BOCTIUTAHUSI:

UHTEpEC K MPaKTUUYECKOMY M3yUEHHIO Ipodeccuil u Tpyaa pa3aIudyHoro poja,
YBaXEHUE K TPYLy M pe3yjpTaram TpPYIOBOH JEATEIbHOCTH, B TOM 4YHCIIE Ha
OCHOBE IPUMEHEHHUs MPEIMETHBIX 3HAaHUU IO XHMHH, OCO3HAaHHBIA BBIOOP
WHIUBUYAJIbHOM TPAEKTOPUHU MPOJOJKEHNS 00pa30BaHUsI C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEM,
yCHENHOW Npo(hEeCCUOHATIBHON IEATETbHOCTH U Pa3BUTHSI HEOOXOAUMbBIX YMEHUH,
TOTOBHOCTb aJIalITUPOBATHCS B MPO(ECCUOHATILHOM Cpee;

6)  OSKOJIOTMYECKOrO  BOCHUTAHHUA:  DKOJOTMYECKH  ILeJecoo0pa3zHoe
OTHOIIEHHE K TPHUPOAE KAK UCTOYHUKY SKM3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAaHHUS, TOHUMAHUE IIEHHOCTH 37I0pPOBOT0 M 0G€30macHOro oopasa >KU3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (U3NYECKOMY U TICHUXHYECKOMY
37I0POBbIO, OCO3HAHUE ILIEHHOCTH COOJIOEHUS MpaBUi O€30MacHOrO MOBEICHMS
py padoTe C BEIIECTBAMH, a TAK)KE B CUTyalHsAX, YIrPOXKAKOUIMX 3J0POBBIO U
JKU3HU JTIOACH;

CIIOCOOHOCTH MPUMEHATH 3HAHUSA, MOJTYYaeMble IPH U3yYEHUU XUMHUH, JUIS
peneHns 3aaad, CBA3aHHBIX C OKPYKAOUIEH IPUPOAHON CPENOM, I MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KyJAbTYpbl, OCO3HAHMsS  IVI00AJIBHOIO  Xapakrepa
HKOJIOTUYECKUX MpOoOJIIeM U MyTeM MX peleHuss MOCPEICTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS MM B MO3HABaTEJIbHOM,
KOMMYHHUKATUBHON U COLIMAJIbHON MTPaKTHUKE.

Memanpeomemnvbie pe3ynomameol
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MeranpenMeTHble pe3ynbTaThl BKIIOYAIOT OCBOCHHBIE OOYYaIOIIUMUCS C
HapyIlIEHUEM ClyXa MeXnpeaMeTHble ToHsATUS U YY]I[  (peryisiTuBHEIE,
Mo3HaBaTeJIbHble, KOMMYHHKATHUBHBIE), CIIOCOOHOCTh MX HCHOJB30BaHUSI B
y4eOHOHM, ITO3HABATEIBHOM MW COLUMAIBHOM TPAKTUKE € YYETOM OCOOBIX
o0pa3oBare/ibHbIX  MOTPEOHOCTEHW;  CAMOCTOSITEIbHOCTh  IUIAHUPOBAHUS U
OCYLIECTBIEHUSI  y4eOHOM  NEeATeNTbHOCTH W OpraHM3aluud  y4eOHOro
COTpYAHHMYECTBA C MEAAroraMM M CBEPCTHUKAMU; MOCTPOEHUE HMHIMBHUIYaTbHOU
o0pa3oBaTeIbHOW TPAEGKTOpUM C Y4€TOM 0O0pa3oBaTelibHbIX MOTPEOHOCTEM
KaXX70ro OOyYarolerocss W JOMOJHUTENbHBIX COMAaTHYECKUX 3a00JIeBaHUM IS
4acTH 00y4arouuxcs.

Ilo3HaBaTe/IbHbIEC YHHBEPCAJIbHBIC Y4eOHbIC JeHCTBUS

bazoevie nocuueckue oeiicmeusn:

— YMEHHME MCHOJIb30BaTh NPUEMBI JJOTMYECKOTO MBILUIEHUS P OCBOCHHHU
3HAHMI: PACKPBIBATH CMBICI XUMHUYECKHX IMOHATHUN (BBIAEIATH UX XapaKTEpHBIE
MIPU3HAKH, YCTAaHABIMBAaTh B3aHMOCBS3b CIPYTMMHU MOHSTHSIMH), HCIOIb30BaTh
MOHATUS 1 OOBSICHEHUS OTHENbHBIX (PAKTOB U  SBJICHUMN; BBIOUpAThH
(caMOCTOSITENBHO MM C TIOMOUIBIO YUUTENS/APYTUX YYACTHUKOB 00pa30BaTEIbHO-
KOPPEKIIMOHHOTO TIpOlLlecca) OCHOBAaHUA M KPUTEpUU [UIS  KIaccU(UKAIMU
XUMUYECKUX BEUIECTB M XUMHUYECKHX pEaklMil; yCTaHaBIMBaTh MPUYUHHO-
CJIE/ICTBEHHbIE CBSI3M MEXKJIYy OOBEKTaMH W3YUYEHHUS; CTPOUTh JIOTUYECKHE
paccyxaeHus: (MHAYKTUBHBIC, JE€IyKTUBHBIC, 10 AHAJIOTHM); JI€JaThb BBIBOJLI U
3aKJIFOYEHUS;

— yMEHHE NPUMEHSTh B MPOIECCe IMO3HAHUSI TIOHATHUS (MPEIMETHBIE H
METaIpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJENH, UCIIOJIB3YEMBIE B XUMUH,
peoOpa3oBbIBaTh UIUPOKO MPUMEHSIEMbIE B XUMHHM MOJEIbHbIEC MPEICTaBICHUS —
XUMHYECKHI 3HAaK (CHMBOJI 3JIEMEHTA), XUMHuYeckass (opMmyla U ypaBHEHHE
XUMHYECKOM peakluy — MPU PElIeHUU yueOHO-TI03HABATEIbHBIX 33/1a4; C YUETOM
ATUX MOJIEIBHBIX NPEICTABICHUN BBISBIATh U XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIMIA;
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJICTBEHHBIE CBSI3U U
MIPOTUBOPEUHNS] B U3yYaeMbIX MPOIECCAX U SABJICHUAX; Npejiaratb KpUTEpUH JUIs
BBISIBJICHUS] 3TUX 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA; BHIOUPATH CIIOCOO pelleHus
y4yeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS, BBIOUPAThH
HauOoJee MOAXOAAIIUNA ¢ YYETOM CaMOCTOSITEIHLHO BBIJICJICHHBIX WJIU 3a/IaHHBIX
KPUTEPUEB).

ba3zoevie uccnedosamensvckue deiicmeus:

— YMEHHME MCIOJb30BaTh MTOCTABIEHHBIE BONPOCHI B KAYECTBE NHCTPYMEHTA
MO3HAHMSI, @ TAK)KE B KAYECTBE OCHOBBI JIJIs1 POPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE
MPaBUIBHOCTH BBICKa3bIBAEMBIX CYKJIECHU;

— NpUOOPETEHUE OMNbITA MO IUIAHWPOBAHUIO, OPTraHU3ALMK U MPOBEICHUIO
YUYEHUUYECKUX OKCIIEPUMEHTOB: yMEHHE HaOmIonaTh 3a XOJIOM IpoIllecca,
MIPOTHO3UPOBATh €ro pe3yibrar, (popMynupoBaTh OOOOIIEHHS W BBIBOABI 110
pe3yapTaraM MPOBEAEHHOTO OIbITA, HUCCIENO0BaHUSA, C ONOpPOM Ha 3a/laHHbIN
IUTaH/QJITOPUTM COCTABJIATH OTUYET O MPOJIEIAHHON padoTe.

Pabomoit ¢ ungpopmayuei:
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— YMEeHUe BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH (CAMOCTOSATEIHHO
WIA C TIOMOUIBIO YUUTEISA/IPYTUX YYaCTHUKOB 0Opa30BaTEIbHO-KOPPEKIIMOHHOTO
npoiecca) MTHPOPMALIUIO PA3ITUYHBIX BUAOB U (DOPM MPEACTABICHUS, OTyYAEMYIO
U3 Ppa3HbIX HCTOYHUKOB (HAyyHO-TONYJSIpHAs JIMTEpaTrypa XUMHUYECKOTO
COJEp)KaHMs, CIpPaBOYHbIE TMOcoOUs, pecypcbl HWHTepHETa); KPUTUUYECKH
OLICHUBATh MPOTHUBOPEUMBYIO U HEJOCTOBEPHYIO HH(DOPMAIIHIO;

— YMEHUE IPUMEHSTh pa3InyHble METOJIbI U 3alPOChI IIPU MOUCKE U OTOOpPE
UHGOPMALIMM W COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JUISl BBIIOJIHEHUS
y4eOHBIX U MO3HABaTENIbHBIX 33/1a4 OMpPEIeIEHHOTO TUIIA; MPUOOPETEHUE OIbITa B
o0nacT  HKCHONBb30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO MCITOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;
yMEHUE BBIOMpaTh ONTHUMAIbHYIO (opMmy mpencraBieHus WHGOpPMALMA U
WUIIOCTPUPOBATh pPEIIAEMbIE 3aJaud  HECIOKHBIMA CXEMaMH, JHarpaMmMaMu,
apyruMu popMaMu TpauKy U UX KOMOMHAITUSIMU;

— YMEHHUE HCIOJIb30BaTh M AHAJIU3UpPOBaThb B IMpoLEcce YYEOHOU H
MCCJIEI0BAaTENIbCKON JEATEIbHOCTH MH(OPMALMIO O BIMSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPaHCIOpPTAa HA COCTOSHUE OKPYKAIOIIEH MNPUPOTHOM
Cpelibl.

KoMMyHHKATHBHBIE YHUBEPCcaIbHbIEe YueOHble 1eliCTBUS:

— yMEHHuE 3aJaBaTb BONPOCHl (B XOJ€ JAMANOTa W/WIM JUCKYCCHUH) IO
CylIecTBy  0OcCyXnaemMod  Tembl, (OpMYyIHpOBaTH  CBOUM  MPEIIOKECHHUS
OTHOCHUTEJIBHO BBIMOJIHEHUS MPEUIOKEHHON 3a/1auH;

— mnpuoOpeTeHue OmbITa MPE3CHTAIMH  PE3yJIbTaTOB  BBITIOJIHEHUS
XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIbITa, JabOpaTropHON padOTHI MO
HCCIIEJOBAaHUIO CBOICTB BEIIECTB, YYEOHOTO MPOEKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHM [TO3HABATEIBHON U
HCCJIEI0OBATENIbCKOM JIEATEIbHOCTH TPU PEUIEHWH BO3HHMKAIOIIMX MpoOJIeM Ha
OCHOBE yu€Ta OOIIMX MHTEPECOB U COIIACOBAaHMS MO3UIMHN (00CYyX IeHUs, OOMEH
MHEHHUSMH, «MO3TOBBIE IITYpPMbD», KOOpJAWHALMS COBMECTHBIX JCHCTBUH,
OIpEEIICHNE KPUTEPUEB T10 OLICHKE KaueCTBA BBIIOJIHEHHON PabOThI U Ap.).

PeryasiTuBHBbIe YHUBepPcaJbHbIEe Y4YeOHbIe el CTBHUS:

— YMEHHUE ONpeNessaTh LU JIEeATeIbHOCTH, MIaHUPOBATh, OCYILECTBIATD,
KOHTPOJIUPOBAaTh W TMPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JEATEIBHOCTD,
BbIOMpaTh  HambOojee AhPeKkTHBHBIE  CMOCOOBI  pEIIeHHS  y4eOHBIX |
MO3HABATENBHBIX 3a/1a4, COCTABJISTH/KOPPEKTUPOBATh MPEAJIOKEHHBIN aIrOpUTM
JCHUCTBUN TIPU BBIMOJIHEHUH 3aJaHUN C Y4ETOM TMOJy4YEeHHs] HOBBIX 3HAHUU 00
M3yYaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUusAX; OLEHUBATb COOTBETCTBUE
MIOJIyYEHHOI'O Pe3yJIbTara 3asiBJICHHON LETH;

— YMEHHUE HCIONb30BaTh M AHAIM3UPOBATh KOHTEKCTHI, MpejiaracMble B
YCIIOBHUHM 33/IaHUM.

IIpeomemmnuie pesynomamul

B cocrtaBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHUIO 00S3aTEILHOIO
COJIEP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM paboyeil mporpaMMoM, BBIAEISIOT
OCBOCHHBIE OOY4YaIOIIMMHCS HAayYHbIE 3HAHWSA, YMEHHMS MU CIOCOObI JIEWCTBUA,
cnenupuyeckre Uisi TpeIMeTHON 001acTu «XUMHUS», BHUIBI JEATEIBHOCTH IO
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MOJIyYeHUIO HOBOTO 3HAaHUS, €ro HHTEPIpETAlui, MpeoOpa3oBaHUI0 W
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

8 KJIACC

[IpeameTHble  pe3ysabTaThl  OCBOEHUSA  00S3aTE€IBLHOTO  MPEAMETHOIO
COJIEpKaHUs, YCTAHOBJICHHOTO JaHHOW pabouell MpoOrpaMMoM, OTPaKAIOT
c(hOPMHUPOBAHHOCTD Y IIYXUX OOYyYAIOIIUXCS CIASAYIOIINX YMEHHUI:

1) packpblBaTb CMBICII OCHOBHBIX XHMUUYECKUX TMOHSTUM: aTOM, MOJIEKYJa,
XUMUYECKUNA DJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh,
BaJCHTHOCTh, OTHOCUTEJbHAs AaTOMHasi W MOJEKYyJspHash Macca, KOJUYECTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JI0JII XMMHUYECKOTO JJIEMEHTa B
COCJIMHEHUU, MOJIAPHBIN 00BEM, OKCHJI, KHCIIOTa, OCHOBAaHUE, COJIb, XUMUYECKas
peakuus, MaccoBasi A0JIsl BEIIECTBA B pacTBOPE;

2) WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. II.
1) U IpUMEHSITh 3TU MOHATHS TIPU ONKCAHUU BEILIECTB U UX MPEBPALICHUI;

3) HUCHONB30BATH XUMHUYECKYIO CHUMBOJIUKY [IJIi COCTaBJICHHS (HOpMyI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

4) onpenensiTh BAJIGHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHEHUSX;

5) kinaccuuIMpoBaTh XUMUYECKUE AIIEMEHThI; HEOPraHUUECKUE BEIIECTBA;
XUMUYECKHE peakiuu (B paMKax U3y4eHHOT0);

6) XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUUYECKHUE CBOWCTBA BEIICCTB
pa3IUYHBIX KJIACCOB, TMOJTBEPKAasi ONHUCAHHE NPUMEPaMU  MOJEKYISIPHBIX
ypaBHEHHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

7) IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa; BO3MOXXHOCTH NPOTEKaHUS XUMHUUYECKHUX NPEBpALIEHUN B Pa3IMYHBIX
YCIOBUSIX;

8) BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJSIPHYIO MaccChl
BEIECTB, MACCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 1o (HOpMYyJie COCIUHCHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE;

9)IpUMEHSITh OCHOBHBIEC OINEPAIMHU MBICIUTEIHHON JESITEILHOCTH — aHAJN3
U CHUHTE3, CpaBHEHHUE, O0O00OIIeHHe, CHUCTEeMaTH3allhi0, KJIACCU(PUKAIUIO,
BBISIBIICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€H — ISl U3YUEHUs] CBOMCTB BELIECTB U
XUMUYECKUX PEaKIUM; €CTECTBEHHO-HAYYHbIE METObI MO3HAHUSI — HAOIIOACHUE,
U3MepeHne, MOJCIIMPOBAHUE, DKCIIEPUMEHT (peaibHbIi U MBICIICHHBIN);

10)cnenoBarh  mpaBUiiaM — TIOJB30BAaHUS ~ XUMHUYECKOM  MOCYIOW U
1abopaTopHbBIM 00OPYIOBAaHHUEM, a TAKKE MpaBUiiaM OOpaIeHusi ¢ BEIIECTBAMHU B
COOTBETCTBHHM C WHCTPYKIMSMHU TIO BBITIOJHEHUIO JTAa0OPATOPHBIX XUMHUYECKUX
OTBITOB MO TOJYYCHHIO W COOMpPAHHMIO Tra3000pa3HBIX BEHIECTB (BOAOpOJa U
KHCJIOPOJia), TPUTOTOBJICHUIO PACTBOPOB C OINPEACIEHHOM MaccOBOWM Jonei
PacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh U TPOBOJUTH XUMHUUECKHUE IKCIIEPUMEHTHI
[0 paclo3HaBaHUIO PACTBOPOB IIEIOYEH M KHUCJIOT C IMOMOIIBIO HHIUKATOPOB
(ytakmyc, henondTanenH, METUIOPAHXK U JIP.).
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9 KJIACC

[IpenmeTHbie  pe3ynbTaThl  OCBOCHHUS ~ O0S3aTEIBLHOTO  MPEAMETHOTO
CONEpP)KaHMs, YCTAHOBJIEHHOIO JaHHON pabouell Mporpammoil, OTpakaroT
c(hOPMUPOBAHHOCTD Y IIyXUX OOYyYAIOIIUXCS CIACAYIOIINX YMEHHUI:

1) packpbiBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSTUH: CMECh
(omHOpOIHAS M HEOMHOPOAHAS), AIEKTPOOTPULIATENBHOCTb, CTENEHb OKHCIICHMS,
XUMUYECKasl peakiys, XMMHUUYECKUM DJIEMEHT, aroM, MOJICKYJa, Kiaccu(pukaius
peakIuii: peaklMu COEAUHEHUs, PEaKIMU Pa3JIOKCHUs, PeaKlUud 3aMeIICHUs,
peakiuu o0OMeHa, K30- U HJIOTEPMUYECKHUE PEeAKIUU; TEII0BOM 3 (DEKT peakiuu;
AIpO aToMa, DJIEKTPOHHBIA CJIOW aroMa, aroMHasi OpOuTalb, paguyc aroMma,
XUMUYECKasi CBs3b, MOJSPHAS U HEMOJSIpHAs KOBAJIICHTHAs! CBSI3b, UOHHAs CBS3b,
MOH, KaTUOH, aHUOH, PacTBOpP, UOH, KATUOH, aHUOH, MIPOCTOE BELIECTBO, CIOKHOE
BEILIECTBO, BAJIIGHTHOCTb, AJIEKTPOOTPULIATENILHOCTb, CTENEHb  OKHUCIICHUS,
XUMUYECKasi peaklusi, MOJb, MOJSPHBIA OO0BEM, paCTBOP; AIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AIEKTPOIUTHYECKAsT AUCCOIMAIMS, PEAKIUH HOHHOTO OOMEHa,
Karajln3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpAaTUMbIC DPEaAKIIUH,
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, OKHUCIUTENb, BOCCTAHOBUTEIND,
OKHCJICHHE W BOCCTAHOBJICHHE, aJUIOTPONus, aM(OTEPHOCTh, XUMHUYECKAsl CBS3b
(KoBaJIeHTHAs1, MOHHAs, METAJUIMYECKas ), CKOPOCTh XMMUUYECKON PEaKIUu;

2) WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN (CM. TI.
1) ¥ mpUMEHSTh 3TH MOHATHUSI IPU OMMCAHUU BEIIECTB U UX MPEBpACHUI;

3) uCHonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JUJI COCTaBiICHHUS (HopMys
BEILIECTB U YPABHEHUN XMMHUYECKUX PEAKLNN;

4) ompenensTh CTENEeHb OKUCICHHS JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX;
MPUHAIICKHOCTh BEIIECTB K OMpPeNeIEHHOMY KJIAcCy COeAMHEHUN mo (hopmynam;
BHJI XUMHUUYECKOM CBSI3U (KOBAJICHTHAS! U MOHHAS) B HEOPraHUYECKUX COCAMHEHUSX;

5) packpeiBath cmbich Ilepuoamueckoro 3akona J[.MI. Menneneena:
JEMOHCTPUPOBaTh  MOHUMAHHE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX mosioxkeHus B Ilepuoguyeckoi cucrteme; 3aKOHOB
COXPAaHEHMSI MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJSPHOTO
y4EeHUs, 3aKOHAa ABOTaJIpO; OIMKCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO (OpMY
[Teproanueckoit CUCTEMBbl XUMUUYECKUX DJIEMEHTOB: pa3finyaTh MOHSATUS «IJIaBHAs
noarpyrmma (A-rpynmna)» u «mnobouynas noarpytna (b-rpymnmna)y», Manasie U OoJbIIKe
NEpPUOAbl; COOTHOCHTh  OOO3HAYEHMs, KOTOpbIE HWMEIOTCS B TaOnuIle
«llepuonnueckass cucrema xumuuyeckux osneMeHTtoB JI.M. MengeneeBay ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUSI arOMOB XHMHUYECKUX DIIEMEHTOB
(coctaB m 3apsa sapa, oOmiee YUCIO BJIEKTPOHOB M PACIHpEACIICHUE HX IO
AIIEKTPOHHBIM CJIOSIM);

6) xkaccu(uIMpPoBaTh XUMUYECKUE IEMEHTHI; HEOPTaHUYECKIE BEIICCTRA,;
XUMUYECKHE peakiuu (B paMKax U3yu4eHHOI0);

7) xapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKUE XUMHYECKHE
CBOMCTBA TMPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEPXJasi ONUCAHUE MPUMEpPaMHU
MOJICKYJISIPHBIX ¥ HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN;



25

8) MpOrHO3MpPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa; BO3MOKHOCTM IPOTEKaHUS XUMHUYECKHUX NPEBPALICHUN B Pa3JIMYHBIX
YCIOBUSX;

9) cocraBiATh ypaBHEHUS DSJIEKTPOJUTUYECKON IUCCOIMAIMU  KHUCIOT,
IeJI04YeH U COJIEH; TIOJIHBIE U COKpAIEHHbIC YPABHEHUS PEaKIMii MHOHHOTO OOMEHa;
YPaBHEHMSI PEAKLUHN, MOATBEPKIAIOIIMX CYIIECTBOBAHUE TIE€HETUYECKOW CBSA3U
MEXKy BELIECTBAMU PA3JINYHBIX KJIACCOB;

10) packpbiBaTh CYUIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIUN
IIOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;

11) BBIUKCHATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacchl
BEIIECTB; MAacCCOBYIO JIOJIF0 XMMHUYECKOTO 3J€MEHTa MO (OpMYyJe€ COEIUHEHMS,;
MAacCOBYIO JIOJIO0 BELIECTBA B PAacTBOPE; IPOBOAUTH PACUYETHI 110 YPABHEHMIO
XMMUYECKOW pEaKInH;

12) cnegoBaTh MpaBWIaM  TOJIb30BAHUSI XUMHUYECKOM MOCYIOH H
nabopaTopHBIM 000PYJIOBAHUEM, a TaKXkKe MpaBUIaM OOpaIlIeHUs C BEIIECTBAMH B
COOTBETCTBHM C HWHCTPYKLMSIMHU IO BBIIOJHEHUIO Ja0OPaTOPHBIX XUMHUYECKHX
OMBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA);

13) mnpoBOIUTH peakuuH, MOATBEPHKAAIOIIME KAYECTBEHHBIH COCTaB
pa3TUYHBIX BEUIECTB (B paMKax U3yUY€HHOT0);

14) mpuMEHSATh OCHOBHBIE OIEpPAlMU MbICIUTEIbHOU NIEITEIbHOCTH —
aHaJIu3 U CUHTE3, CpaBHEHHUE, 0000IIEeHHEe, CHCTEMaTH3alulo, Kilaccupukamnuio,
BBISIBJICHUE IIPUYMHHO-CIIEACTBEHHBIX CBS3€H — JUIsl N3yYEHUSI CBOWCTB BEILECTB U
XMMHUYECKHX pPEaKlMi; €CTECTBEHHO-HAyUYHbIE METO/bl MO3HAHUS — HaAOIIO/IEHUE,
U3MEpPEHNE, MOJIETIMPOBAHNE, SKCIIEPUMEHT (pEaIbHbII U MBICICHHBIN).

10 KJTACC

[IpenmeTHBle  pe3yabTaThl  OCBOCHHS  O0S3aTENBHOTO  MPEAMETHOTO
CONEpP)KAaHMsI, YCTAHOBJIEHHOIO JAaHHOM pabouell Mporpammoil, OTpakaroT
c(hOPMHPOBAHHOCTH y MITyXHUX OOYUAOIIUXCS CACAYIOMIMX YMEHUI:

1) packpbiBaTb CMBICI OCHOBHBIX XHUMHYECKUX MOHSITHH: XHUMHYECKUN
DIIEMEHT, aTOM, MOJIEKYJIA, MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTb,
XUMHUYECKasl peaklus, XUMHYecKasi CBS3b, PACTBOP, PEaKIMM HOHHOTO OOMEHa,
ajuoTponusi, amM(OTEepHOCTb, XUMHUYECKas CBSI3b (KOBaJ€HTHasi, HWOHHAs,
METaJlJIM4ecKasi), KpHUCTaUIMYecKas peuerka, KOppo3us METaJUIOB, CILIABBI;
CKOpPOCTh XMMHUYECKOM peakuuu, npeaenbHo aonmyctumas koHueHtpauus (ITIK)
BEILECTBA;

2) WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKHUX MOHATUN (CM. .
1) 1 IpUMEHATH 3TU MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPALICHUI;

3) wuCmoNb30BaTh XUMHYECKYI0 CHUMBOJUKY JUIS COCTaBICHUS (POpMYIl
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIINIM;

4) onpenensaTh BaJEHTHOCTh U CTENEHb OKUCIEHHUS XUMHUYECKUX JIEMEHTOB
B COCAMHEHUSX  PA3jJM4YHOTO  COCTaBa; IPUHAJIEKHOCTH  BEHIECTB K
ONpEACIEHHOMY KJIACCy COEIMHEHMH 1o ¢dopMysaM; BHUI XUMHUYECKOW CBS3H
(kKoBaJieHTHAasl, MOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX COCTUHEHUSIX; 3apsij
MOHA MO XUMHUYECKOH (opmMylie; XapakTep Cpelapl B BOAHBIX pacTBOpax
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HEOPraHUYECKUX COEIMHEHUM, THUMN KPUCTALIMYECKOW PEIIETKH KOHKPETHOTO
BEILIECTBA;

5) packpeiBath cMmbica Ilepuogmyeckoro 3akona /.M. MenneneeBa u
JIEMOHCTPUPOBATh €ro MOHUMAaHUE: OIMUCHIBATH M XapaKTepHU30BaTh TAOIUYHYIO
dbopmy Ilepuoamyeckoil CUCTEMbl XMMUYECKUX SJEMEHTOB: pa3jiMyarh MOHSTHUS
«riaBHas noarpymmna (A-rpynna)» u «nobdounas noarpynna (b-rpynmna)», manbie u
OoJblIMEe  TIEPUONBI; COOTHOCUTh  O0O3HAUEHMs, KOTOpble HMEIOTCS B
NEePUOIMUECKON TaONHIE, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sijpa, OOIIee YHUCIO DIIEKTPOHOB H
pacnpeieJieHUe UX IO 3JIEKTPOHHBIM CIIOSIM); OOBSICHATH 00IIMe 3aKOHOMEPHOCTH
B U3BMEHEHUU CBOMCTB AIIEMEHTOB M UX COCIMHEHUI B MpEeiax MajbIX MEPUOIOB
Y TJIaBHBIX MOJICPYIII C YYETOM CTPOCHHS UX aTOMOB;

6) kmaccuuIMpoBaTh XUMUYECKUE AIEMEHTHI; HEOPTaHUYECKHUE BEIIECTRA;
XUMUYECKUE peaKkuu (110 YUCITY U COCTaBYy YYaCTBYIOIIMX B PeaklMU BEUIECTB, O
TermoBoMy A3(h(deKTy, M0 W3MEHEHWIO CTETECHEW OKHUCICHUS XUMHUYCCKHUX
AJIEMEHTOB);

7) xapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKUE XUMHYECKHE
CBOMCTBA TPOCTBIX U CJIOKHBIX BEIIECTB, MOJATBEPXkJIas ONUCAHUE MPUMEpPaMHU
MOJICKYJISIPHBIX ¥ HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIU;

8) COCTaBIsATH ypaBHEHUSI PEaKIUi, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3U MEXK]y BEIIECTBAMU PA3JINYHBIX KIACCOB;

9) mporHo3upoBaTh CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHUS;
BO3MOXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAILICHUI B Pa3JINYHBIX YCIOBUSX;

10) BBIYUCHATH OTHOCUTEIBHYI) MOJIEKYJISIPHYIO U MOJSIPHYIO MaccChl
BEIIIECTB, MACCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa 1o (HOpMyJe COENUHEHUS,;
MacCOBYIO JOJIO BEUIECTBA B PAaCTBOPE; MPOBOJUTH PACUETHI 10 YPaBHEHHIO
XUMHYECKON PEAKIINH;

I1)cnenoBare  mpaBwiaamM  MOJIB30BAHUSI ~ XMMHUYECKOM  TMOCyIoM |
1a0opaTopHBIM O00OPYIOBAHKUEM, a TAKXKE MpaBUaM OOpallleHUsl C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIMSIMU IO BBITIOJIHEHUIO JTA0OOPATOPHBIX XUMHUYECKHUX
OTBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (YIVIEKUCIOTO rasa);

12) TpoBOAUTH peaKIUM, TMOATBEPKAAIONIME KAuyeCTBEHHBIH COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUAOPOMMII-, HOAMI-,
kapOoHart-, pocdar-, cunmkar-, cyinbhar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U
MOHBl M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEIIECTB;

13) mpuUMeHATh OCHOBHBIE OIEpPAIIMHM MBICIUTEIBHON JEATEIbHOCTH —
aHaMW3 W CHHTE3, CpaBHEHHE, O0000IeHne, CHCTEeMaTU3aIluIo, BBISIBICHHE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — i1 UW3y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHUM; €CTeCTBEHHO-HAYYHbIE METObI MO3HAHUSI — HAOIIOACHUE,
U3MEpEHNE, MOJIETUPOBAHNE, SKCIIEPUMEHT (pEaibHbII U MBICICHHBIH).

C yderom nud@epeHIMpoBaHHOIO Xapakrepa TpeOOBaHUMN K MJIaHUPYEMbIM
oOpa3oBaTellbHbIM pe3yjbTaTaM TEKyIlass U TPOMEXKYTOUHAsl aTTecTauus IO
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y4eOHOMY TpeaMeTy «XUMUs» MPOBOAUTCS C UCIHOIb30BAHHEM pa3padOTaHHBIX
MEeIarOrM4eCKUM pabOTHUKOM KOHTPOJIbHO-U3MEPUTEIbHBIX MATEPUAIIOB.

Bxurouenne oOydaromuxcs BO BHEIIHHWE MPOLEAYPbl OLIEHKH TOCTHKEHUHN
0 MpeaAMeTy «XHUMHs», B TOM YHUCJIE BCEPOCCUUCKHE MPOBEPOYHBIE PaOOTHI H
ApyTrHe MOoJ00HBIE MEPONPUATHS, MPOBOJUTCS TOJIBKO C KEJIAHUS CaMHMX DITyXHUX
00yyYaroIuXCsl U UX POAUTENIECH (3aKOHHBIX MPEICTABUTENEH).

[Io pesynbraraMm NOpPOMEXKYTOYHOM OLEHKU OBJAJACHUS COACpPKAHUEM
ydyeOHOro mnpeamera «XUMHUS» NPUHUMAETCS pEUIEHWE O COXpaHEHUH,
KOPPEKTUPOBKE  IOCTABJIEHHBIX  3a7ady, OOCYXIEHHs  Ha  IICHXOJIOTo-
[EearoruyeckoM  KOHCWINyMe  (y4eOHO-METOJUYECKOM  COBETE€  W/MIHU
1p.)o0pa30BaTesIbHON OpraHu3aliy C LEIbI0 BBISBICHUS MPUYUH U COTVIACOBAHMS
IUlaHA COBMECTHBIX JCHCTBUM IE€JarOrM4ecKoro KOJUIEKTHBA, OpraHU3aLH
B3aMMO/ICUCTBUS C POAUTEISIMHI/3aKOHHBIMU MPEACTABUTEIIMU 00y YarOIIEroCs.
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TEMATUYECKOE IINTAHUPOBAHHUE

PesepBHOE BpeMs, BBIICIEHHOE HA KaXKJIOM TO/1y 00ydYeHHUs, MeIarorH4eCKuid paOOTHHUK PacTIpeIeisieT CaMOCTOSTEIILHO Ha
yKa3aHHBIC TEMAaTHUYECKUE pas3leiibl M TEMbI, PYKOBOJACTBYSCH CTCIICHBIO CIIOKHOCTH Marepuaia Ui oOydYaromuxcs ¢
HapyIICHUSAMHU CIIyXa, WX JOCTHDKCHHUSIMHM B OBJIQJICHHMHM TNPEIMETHBIMH pPe3yJbTaTaMH. TakiKe IOMyCKaeTCs HCIOJIb30BAHHE
PEe3epPBHOTO BPEMEHHU JIJISI OPraHU3aIuy TOBTOPEHHM/0000IIIEHHS] M3yYeHHOTO IIPOrpaMMHOI0 MaTepurara.

8 KJIACC

OO6m1ee KoanyecTBO 4acoB — 68. Pe3epBHOE BpeMs — 6 4acoB.

Tembl OcHOBHOE cojiep:KaHue OcHoOBHbIE BHIbI 1€ATEJIbHOCTH DiekTpoHHbIEe (U (pPOBHIE)
(TemaTnuyeckme oOpa3oBareJibHbIE pecypchl
0JIOKM/MO/YJIN)

Paznen «IllepBoHavyajibHble XUMHYECKHE TOHATHS» (24 4)
Tema «Xumua - | I[Ipenmer xumuu. Ponb xumuu B | B meueHue  yueOHO20 2ooa: | Enunas xomnekius L{IOP http:/fcior.edu.ru/
BasKHASA 00/1aCTh | )KM3HU dYeJOBeKa. XHMHS B | IOHUMATh, NPUMEHSITh B _
€CTeCTBO3HAHMS W | CHCTEME HayK. CaMOCTOSITELHON peun, | Buneoypoku 1o xumum, 7-11 ki.http://mriya-
NPaKTHYeCKoi MeToibl TIO3HAHUS B XMMHHU. BOCIIPHHMMATh (cnyxospurenbho | Urok.com/categories/himiya/
AeATEJIbHOCTH Tena u BemectBa. dusnueckue | W/WIM Ha CIyX ¢ y4ETOM YpPOBHS
. [Ipe3eHTaluu K ypoKaM 1 BHEKIACCHBIM

yesioBeka» (6 1) CBOWCTBA BEIIECTB. ATPEraTHOE | CIyXOpE4eBOTO pa3BUTHS MEpONIPUATHAM

COCTOSIHME BemeCTB. YHWCThIC | OOyJarOIIUXCS u OCTaTOYHO . e o

m YHarolt ) 1 xumust http://900igr.net/prezentatsii/khimija/khimija-
BEII[CCTBA M CMECH. BHSTHO u €CTECTBECHHO o
. v-zhizni.html
CriocoObl  pa3jenieHus] CMECEH. | BOCIIPOU3BOIUTh TEMATUYCCKYIO0 U
Qu3NMYECKUe U XUMHYECKHE | TPMUHONOIMYECKYIO  JICKCHKY,  a | HagabHBIH Kype

apieHus. [IpusHaku m ycioBus

MIPOTEKAHUS XUMHUYECKUX
pEaKIHd.
3HAaKOMCTBO  C  IpaBWJIAMHU

0e30MacHOCTH U
paboThI B
naboparopum.
JdemoHcTpauuu

1. JlaboparopHoe
obopynoBaHue.

2. Paznuunbie

npuéMamu
XUMHYECKOUN

BUEI

TaK)Ke JIEKCHKY TI0 OpraHW3aluu
y4eOHOU eATeNIbHOCTU. BBIMOIHATS
(hoHETHUYECKYIO 3apAJIKY.
Hcnonb30Barh JakTUIBHYIO (YCTHO-
JTAKTUIBHYI0)  (QOpMYy  CJIOBECHOM
peuu B KadyecTBE BCIIOMOTaTEILHOTO
CpencTBa OOIIECHHUS.

Ilo oxonuanuu Kadxicoou yueOHOU
yemeepmu: BOCTIPUHUMATh Ha CIyX
U BOCIIPOM3BOJUTH TEMAaTHUECKYIO U
TEPMHUHOJIOTHYECKYIO JICKCHUKY

xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

AJIXUMUK http://www.alhimik.ru/

Kypuan "Xumms u  xumuku'"http://chemistry-
chemists.com/

lNazera "Xumus" u cat nns yunrens "5 nny Ha

ypok xumun" http://him.1september.ru/

WebElements: oHmaitH-CipaBOYHUK XUMHYECKUX



http://fcior.edu.ru/
https://multiurok.ru/goto.php?url=http://him.1september.ru/
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/
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https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
https://multiurok.ru/goto.php?url=http://www.alhimik.ru/teleclass/glava1/gl-1-0.shtml
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/

29

XUMHUYECKOUN TOCY/IbI.

3. O0Opa31ibl BEmeCTB.

4. CriocoOBbl pasneneHus
cmecei (punsrpoBanue,
BbIIIApUBAaHUE,  JUCTHIUISLIMS,
Xxpomartorpadus).
JlaGopaTopHble "
NpaKTH4YecKue padoThl
JlabopamopHvie onvimul:
Onucanue du3nueckux
CBOMCTB BellecTB. Pa3meneHue
CMECH C TIOMOIIIbIO MAarHUTA.
IIpaxmuueckue pabomui:

Ne 1. [IlpaBunma pabGoTel B
nmabopaTopuu UTIPUEMBI
oOpamieHuss ¢ J1abOpaTOpPHBIM
000pynOBaHHUEM.

No 2. Paznenenue cmeceit (Ha
MPUMEPE OYMCTKH TMOBAPEHHOMN
COJIN).

y4eOHON JUCLMIUIMHBI, a TaKkKe
JIEKCUKY TI0 OpraHu3alMu y4eOHOMH
NEsITeIbHOCTH.

e lcnonb3oBark B CTPYKTYypE
BBICKAa3bIBAHUH N3y4aeMbIE TIOHSTHS.
e CooOmar 0 poau XHUMHUU B
NPUPOAEC MU KU3HU YEIIOBEKa, O €€
CBSI3U C JPYTUMH HayKaMH.

e Paznuuare 4YHCTBIE BeEmIECTBA H
CMecH; OIHOPOTHBIE "
HEOJHOPOIHBIE CMECH.

e Paznuuarte ¢busnueckue u
XUMUYECKHUE SABICHHUS.

e OnpenensThb MIPU3HAKU
XUMUAYECKUX PEAKIUN M YCIOBHS UX
IIPOTEKAHUS.

e CnenoBath NpaBUJIaM I0JIb30BaHUS
XUMHUYECKOU MoCyJ101 u
nabopaTopHbIM  000pyIOBaHHEM, a
TaKXke TpaBuUjaM OOpamieHus ¢
XMMUYECKUMH  BEIIeCTBaMH B
COOTBETCTBUM C HHCTPYKLHSAMHU IO
BBITTOJIHEHUIO PAKTUYECKUX PaOoT.

e [InanupoBarb u POBOAUTH
XMUMHUYECKUM  HKCIIEPUMEHT IO
W3YUYCHHIO U OTIMCAHUIO (PH3MUECKUX
CBOWCTB BEIIECTB, croco06oB
pa3nesieHusl CMECEN BEIIECTB.

e Vcrionb30Barh TpU  BBIOJTHEHUU
y4eOHBIX 3aJaHuii M B Ipolecce
HCCIIEIOBATEIbCKOW  IESTEIbHOCTH
HAYYHO-TIONMYJSIPHYIO  JIUTEPaTypy

3JIEMEHTOB http://webelements.narod.ru/

XuMus 11 BceX: WIUTFOCTPUPOBAHHBIE MAaTEPHAIbI
1o 0011el, OpraHu4YeCKON U HEOPraHU4YECKON XUMUN

http://school-sector.relarn.ru/nsm/

XUMHYECKUI
crpaBouHHK http://tehtab.ru/Guide/GuideChemistry/



https://multiurok.ru/goto.php?url=http://tehtab.ru/Guide/GuideChemistry/
https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/
https://multiurok.ru/goto.php?url=http://webelements.narod.ru/
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XUMHYECKOTO cofiepKaHus,
CIpaBOYHBIE MaTepHUallbl, PECYPChI
HNuTtepnera.

° BI)ICTpaI/IBaTB OTBETHI

(YCTHO/yCTHO-TaKTHUITBHO,

MMMCbMEHHO) c Onopoi Ha
uHpOpMaLMI0 W3  y4eOHHKAa W
CIIPaBOYHBIX MaTepHUaJIoB,
HCIIOJIB30BaTh B COCTaBe
BBICKa3bIBaHU M W3YYECHHBIN

MTOHATUMHBIN annapar Kypca XUMHH.

Tema «BemecrBa u
XUMHYECKHe
peakuumn» (18 1)

ATOMBI u MOJICKYJIBI.
XUMUYECKHE DIIEMEHTHI. 3HAKU
(cUMBOJIBI) XUMHUYECKUX
JJIEMEHTOB. [IpocTeie U

CJIOKHBIEC BeEIIeCTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

XuMuueckas dopmyna.
BanentHocTh aTOMOB
XHUMHYECKHX BJIIEMEHTOB. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIICCTB.

OTHOCUTEIbHAS aToMHas
macca. OTtHOCHUTEIFHAS
MOJIEKYIIsIpHAS macca.

MaccoBast 107 XUMHUYECKOTO
3JIEMEHTA B COEIUHEHNH.

Ou3MYecKue W XUMHYECKHUE
SIBJICHUS.

Xumuueckas peakuus.
[Ipu3naku NYCJIOBUS
MPOTEKAHUS XUMHYECKHUX
pEaKLHU. XUMHUYECKUE

YPaBHEHHS.

e [IpuMeHSITh €CTeCTBEHHO-HAYyUHBIC
METOIBI MO3HAHUS (B T.4.
HabIoIeHue, MOJICJIUPOBAHUE,
AKCIIEPUMEHT) HOCHOBHEIE OTIepaIiuu
MBICIIUTEIIBHOMN JIESITEIbHOCTH
(cpaBHeHue, KiaccuuKamys) IS
W3YyYEHHUs BEIIECTB U XUMHUYECKUX
pEaKLHIA.

e PackpbiBaTh CMBICT H3Yy4aeMbIX
MOHSATHA W 3aKOHOB U TPUMEHSTH
9TH TIOHSTHS TIPY OITUCAHUH CBOMCTB
BEIIECTB U MX MPEBPAICHHIA.

e Paznuyare buznueckue u
XUMHUYECKHE SBJICHUS, OOBICHITh UX
CYIIHOCTh C TOYKH 3PCHHS aTOMHO-
MOJICKYJISIPHOTO YUCHHUSI.

e OnpenensTh MPU3HAKU
XUMHYCCKUX PEaklui, yCIOBUS HX
MIPOTEKAHUSI.

e OOBSACHATH CYITHOCTH (PU3NYECKHUX
U XUMHUYECKUX SBJICHUH C TOUKH

Enunas xomnekius LIOP http://fcior.edu.ru/

Buneoypoku o xumun, 7-11 k. http://mriya-
urok.com/categories/himiya/

[Ipe3enTanuu K ypokam ¥ BHEKJIACCHBIM
MEPOIIPUATHSM,

xumus http://900igr.net/prezentatsii/khimija/khimija-
v-zhizni.html

HavanbHblii Kypc

xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

AJIXUMUK http://www.alhimik.ru/

Kypunan "Xwumus u  xumuku"http:/chemistry-
chemists.com/

INazera "Xumua" u caiit 11 yuurens "4 uny Ha

ypok xumuu" http://him. 1september.ru/

WebElements: oHaiiH-ClIpaBOYHUK XUMHYECKUX
snemeHToB http://webelements.narod.ru/



https://multiurok.ru/goto.php?url=http://webelements.narod.ru/
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Tumnbl XUMUYECKUX pEaKIMil
(coenuHeHus, pa3iIokKeHHUs,
3aMeINIeHHs, OOMeHa).

3aKOH  COXpaHEHHUs  Macchl
BEIIIECTB.

M.B. JIOMOHOCOB — y4EHBIN-
SHIMKJIOTICAHUCT.
JdeMoHcTpanuu

dusnyeckue SIBJIICHUSA

(pactupanue caxapa B CTYIKE,
KUIIEHWE U KOHJEHCAIUsl BOJIBI
U T.J.).

XuMU4ecKue siBIeHus (ropeHue
CBEUH, pa3jOkKEeHHE caxapa,
B3aUMOIEHUCTBHE CepHOU
KHCJIOTB C XJIOpUAOM Oapus,
pas3ioxeHue THJIPOKCHA
meau(1l), B3aUMOJEHCTBUE
xKeresa c cepom,
B3aUMOJICHCTBUE  XKeje3a ¢
pactBopoM conu meau(1l).
OnplT, WJUTFOCTPUP YOI
3aKOH COXpPaHEHHs MaCChI.
JlabopaTtopHbie U
NnpakTH4YecKkue padorbl
JlabopamopHule onvimul:

[Tpumepsr bu3IIeCKUX
SBJIEHUM (TUTaBIIEHHE BOCKa,
TastHUE JIbJIA).

ITpumepsl XUMHUYECKUX
SIBIICHUIA (mpokanuBaHue
MeIHOU IPOBOJIOKH,
B3aNMOJEHUCTBHE Mela C

3peHust
yUCHUSL.
e KnaccudpunupoBaTb XUMHUYECKHE
peakuuu (MO 4YHCIAYy U COCTaBy
pearupyomux u  00pa3yroIMXcs
BEILIECTB).

e CocTaBisath (Gopmyinbsl OMHApPHBIX
BEUIECTB [0  BAJIGHTHOCTH W
OTIpENIETISTh BaJICHTHOCTh 1o
(dhopmyiiaM BEIIeCTB.

e PaccraBiate ko3h¢uUIUEHTH B
YPaBHCHHSIX XUMUYCCKHUX PEAKIIHIA.
e CreoBaTh NpaBWIaM MOJIb30BAHUS
XUMHUYECKOU MoCy1o1 u
a00OpaTOpHBIM  00OPYIOBaHHEM, a

ATOMHO-MOJIEKYJISIPHOTO

TaKXKe IpaBWiaM OOpalleHust cC
BCIIECTBAMH B  COOTBETCTBHU C
MHCTPYKIUSMU TIO  BBITMOJIHEHHIO

Ja00paTOPHBIX XUMUYECKHUX OTIBITOB.
® HCHOJ’ILSOB&TL HpI/I BBITIOJTHCHHU U
y4eOHBIX 3aJaHUil W B TMpoIlecce
HCCIEN0BATEIbCKOM AeITEILHOCTH.

XuMus Ui BCeX: WUTFOCTPUPOBAHHBIC MATEPHAIIBI
1o o01Ie, OpraHMYeCcKOi 1 HEOPTaHUIECKOW XUMUHU

http://school-sector.relarn.ru/nsm/

XUMUYECKUU
crnpaBouHHK http://tehtab.ru/Guide/GuideChemistry/
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KHCJIOTOM).

Mopnenu aToMOB U MOJIEKYIL.
Botuucnenusn

— OTHOCHUTEIBbHOM
MOJIEKYJISIPHOM MacChl BEUIECTB;
— MacCOBOM JIOJIM XUMHUECKOTO
AJIeMEeHTa o dhopmyre
COCIIMHCHHSL.

Pazjien «BaxHeinmue npeacTaBuTe/ M HEOPraHM4ecKux BemecTny (36 1)

Tema
Kucaopon.
IMonsiTue
okcuaax» (6 u)

«Bo3ayx.

00

Bosnyx — cmech razos. Cocran
Bo3nyxa. Kucmopon — anmemeHT
u mpocroe BemecTBo. O30H —

aJUTOTPOITHAS Moan(UKaIusI
KHCJIOPOJA. Haxoxnenue
KUCIIOpO/ia B npupoae,
¢dusnueckue UXUMHYECKHE
CBOICTBa (peaKkIyu OKHUCICHHUS,
TOpPEHHE). VYenoBus
BO3HHUKHOBEHHUS "
MIpeKpaIIeHus TOpEHUsL.
[TonsiTre oboKkcHaax.

Crioco6b1 MOTY4YEHUS
KUCIIOpOia B J1a0OpaToOpuu U
MIPOMBIIIIJICHHOCTH.
[Tpumenenue KUCIIOpOJIa.
Kpyrosopor  kucimopoga B
HpUPO/IE.

TerutoBoii 3¢dekT XumMuIecKoi
peakum, HIOHSITHE 0
TEPMOXHUMHUYECKOM YpaBHEHUH,
9K30- W DHAOTEPMUYECKUX
PEaKIHsIX.

TorumBo  (HedpTh, yroap U

e PackpbIBaTb CMBICI  H3y4aeMbIX
MOHATUI ¥ TIPUMEHSTH 3TH TOHSATHS
[P ONMCAHUM CBOMCTB BELIECTB U
WX TIPEBPAILIECHUMN.

e XapakTepu3oBaTh (ommchIBaTH)
COCTaB BO31yXa, (U3MUYECKUE U
XMMUYECKHE CBOWCTBA KHCIOPOJA,
CIOCO0BI €ero MOJTy4YEeHUS,
IIPUMEHEHHE U 3HaYeHUE BIPUPOJE U
KHU3HU YEJIOBEKa.

e CpaBHMBaTh pEAKUUU TOPEHHUS W
MEJIEHHOTO OKUCIICHHUS.

e Cobuparb npubOopsI TUTSE
MOJTy4YeHUs KHCII0poJia
(BBITECHEHUEM BOJIBI U BO3/AYyXa).

e Pacnio3HaBaTh OMNBITHBIM IIYTEM

KHCJIOPOI.
e Vcmosb30Barh XHUMHYECKYIO
CHUMBOJIMKY — JUIS COCTaBJICHUS
dbopMyn BeIIECTB, MOJEKYISPHBIX

YpPaBHEHUN XMUMHUYECKUX PEAKIHUHA C
y4acTUEM KUCIOPOAa.

e OOBACHATH CYILIHOCTb

Enunas xomexiust LIOP http://fcior.edu.ru/

Buneoypoku o xumuu, 7-11 xi.http://mriya-
urok.com/categories/himiya/

[Ipe3eHTanuu K ypokam U BHEKJIACCHBIM
MEpONPHUITHSM,

xumus http://900igr.net/prezentatsii/khimija/khimija-
v-zhizni.html

HauanbHblii Kypc

xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

AJIXUMUK http://www.alhimik.ru/

Kypuan "Xumus u  xumuku'"http://chemistry-
chemists.com/

lNazera "Xumus" u caiit s yuurens "4 uny Ha

ypok xumun" http://him.1september.ru/

WebElements: oHnaitH-cClipaBOYHUK XUMHUECKUX
a11eMeHTOB http://webelements.narod.ru/

XuMus U1 BceX: WIUTFOCTPUPOBAHHBIE MAaTEPHAIbI
1o 0011Iel, OpraHu4eCKON U HEOPraHU4YECKON XUMHUN
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METaH).

3arps3HEeHUE BO3yXa, CIIOCOObI
ero HPEAOTBPALICHUS.
Yeunenue [IapPHUKOBOIO
s dexra, paspyIiieHue
030HOBOTO CJIOSL.
JdemoHcTpauuu
B3aumoneiictBue docdopa,
cepbl MXKelle3a € KHCIOPOAOM
(BO3MOXKHO HCTIOJIb30BaHUE
BHJICOOTIHITOR).

Omnpenenenue COZIepKaHU
KHCJIOPO/ia BBO3JIyXE.

OneITEl,  JEMOHCTPHUPYIOIINE
YCIOBHMSI ~ BO3HMKHOBEHHS U
MpeKpaIeHusi TOPEHUsI.
JlaGopaTopHble U
NpaKTH4YecKue padoThl
Jlabopamopuuwiii onvim:
OsnakomiieHne ¢ oOpasnamu
OKCHJIOB.

IIpakmuueckas paboma:

No 3. Ilony4yenue u cobupanue

KHCIIOpOZa,  M3yYE€HHUE  €ro
CBOICTB.

Botuucnenun

- MOJIEKYJIIPHOU MaccChbl
KHCIIOpOJa HO30HAa Ha
OCHOBAaHMH AaTOMHOM  MAacCCHI

XHUMHUYCCKOTIO 3JICMCHTA.

IKOJIOTUYECKUX npoOem,
CBSI3aHHBIX C 3arPsS3HCHUEM BO3IyXa.
e CrnefoBaTth MpaBWiiaM O€30MaCHOM
pabotel B jaboparopuu  Tpu
WCTIOJTb30BaHUH XUMHUYECKOH
MOCybl U O00OPYIOBaHHSA, a TaKXKe
npaBujaM OOpalieHusi ¢ TOPIOYUMHU
BEIIECTBAMU B OBITY.

e [InanupoBarh U OCYHIECTBIATH Ha
MIPAKTHKE XUMHUYECKHE
IKCIIEPUMEHTHI, MIPOBOJIUTH
HAOIONEHUsA, [IeNaTh BBIBOABI IO
pe3yabpTaTaM dKCTIIepUMEHTA.

e Y4acTBOBaTh B COBMECTHOM
pabote B rpymre.

e Vcronp30BaTh MpU  BBINOIHEHUU
y4eOHBIX 3aJaHUN W B TMpoIiecce

HCCIIEN0BATEIbCKOM  I€ATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO  JIUTEpaTypy
XUMUYECKOTO COJIEPIKAHMS,
CIPaBOYHBIE MATEPHUAJIbI, PECYPCHI
NHurepHera.

e BricTpauBars OTBETHI

(YCTHO/YCTHO-AaKTHIIBHO,

MIMCBbMEHHO) c ONnopou Ha
uHbopMaIMi0O U3  yuyeOHHKa W
CIPAaBOYHBIX MaTepuaos,
UCIIOJIb30BaTh B COCTaBe
BBICKA3bIBAaHUI W3y4ECHHBIN

NOHATHUIHBIN anapaT Kypca XUMHH.

http://school-sector.relarn.ru/nsm/

XUMHAYECKUN

cnpaBo4HHMK http://tehtab.ru/Guide/GuideChemistry/

Tema
IlonsiTHe

«Bonmopon.
0

Bonopon — snemeHT u npocroe
BemecrBo.  Haxoxaenue B

L4 PaCKpBIBaTB CMBICJI HU3YYdaCMBbIX
MOHATUH H MPUMCHATb 3TU IMOHATHA

Enunas xomnexuus LIOP http:/fcior.edu.ru/

Bupeoypoku no xumum, 7-11 ki.http://mriya-



http://mriya-urok.com/categories/himiya/
http://fcior.edu.ru/
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KHCJI0TaX HMCOJIAX»
(6)

buzngeckue u
XUMHYECKHEe  CBOWCTBA  (Ha
MpUMEpPE  B3aUMOJICHUCTBUSL C
HEMCETaJlllaMHu )41 OKCHuJamMu
METaJIJIOB), MIPUMEHEHHUE,
CTIOCOOBI MOTYYEHUSI.

[TonsiTHe 0 KUCIOTaX U COMSIX.
JdeMoHcTpanuu

[Tomyyenue, coOupanue u
pacro3HaBaHKe BOJOPO/IA.
I'openne Bompopona.
B3aumoneiictBue Bogopona ¢
okcugom meau (I1).
JlabopaTtopHbie U
NpakTH4YecKkue padoTbl
JlabopamopHulii onvim:

pupoe,

IIPU ONHUCAHUU CBOMCTB BEIIECTB U
UX IPEBPALLECHUMN.

e XapakTepus3oBarhb (omuceIBaTh)
¢buznueckue U XUMUYECKHUE
CBOMCTBa BOAOPOAA, CIOCOOBI €ro
MOJTY4YEHUs1, IPUMEHEHHE.

e Cobuparh npuOOp s MOTyUEHUS

BOJIOpPOJIA.

e lcnonb3oBark XUMHYECKYIO
CHUMBOJIMKY TUTSt COCTaBJICHUS
dbopMyn BeIIeCTB, MOIEKYISPHBIX

YPaBHEHUN XMUMHUYECKUX PEAKIHN C
Y4acTHEM BOJOPOJA.

e CnenoBaTth NpaBuiiaM 0Oe30MMacHOU
paborel B JabopaTtopud  TMpHU
WCII0JIb30BaHUU XUMHUYECKOMN

urok.com/categories/himiya/

[Ipe3enTanuu K ypokam ¥ BHEKJIACCHBIM
MEPOIIPUATHSM,

xumus http://900igr.net/prezentatsii/khimija/khimija-
v-zhizni.html

HavanbHblii Kypc

xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

AJIXUMUK http://www.alhimik.ru/

Kypnan "Xumus u  xumukH'"http:/chemistry-
chemists.com/

I'azera "Xumua" u caiit s yuurens "4 uny Ha

ypok xumuu" http://him. 1september.ru/

B3auMOZEiCTBHE  KHCIOT € | nocyner M 0GOPYIOBAHNA, @ TakoKe WebElemenI;[St. o/IjnaPéHicnpaliquHdem/fmqeCKHX
MeETalJIaMHU. Hpakmuqec](aﬂ TIpaBHIAM 06paH_ICHI/ISI C TOPIOUMMH 9JICMCHTOB p://webflements.narod.ru
paboma:
No 4. TI 6 BELLECTBAMH B ObITY. XuMus IS BCEX: WUTFOCTPHUPOBAHHBIE MaTEPUAIIBI
¢ . LIOMydCHHC M COOUPAHUC | o T1auppoBaTh U OCYIIECTBIATH Ha . y y
1o 00I1ell, OpPraHMYeCKOl ¥ HEOPraHMIECKOU XHUMHHU
BOZOpOAA,  M3YHCHHC €TI0 | ppapryxe XUMHYECKUE
CBOMCTB. SKCIEPUMEHTHI, npoBoxuTh | http://school-sector.relarn.ru/nsm/
Boiuucnenus 5 HAOJIIONICHNs, JeNaTh BBIBOABI 10
—  MONCKYNSDHOH  MACCHI | hosvmraranm oKCICpHMEHT. Xumudeckuit ‘ ‘ '
BEIIECTBA ~ HA  OCHOBAHUHM | , yruorpopa o copmecTHoi | CTIP@BOYHMK http://tehtab.ru/Guide/GuideChemistry/
ATOMHOI  MAcChl  XUMHHECKHX | josire proomme,
3JIEMEHTOB.
Tema KomnyectBo Bemecta. Monb. | e PackpsiBath cMmbicn  u3ydaemsix | Enunas xomnexuus LOP http:/feior.edu.ru/
«KommmyecTBennble | Momsipass ~ Macca.  3aKOH | MOHATHIL M IPUMEHSTH ITH TOHATHS, ,
OTHOILICHUSI B | ABorazpo. MomApHbIii 0GBEM Buneoypoku o xumum, 7-11 xi.http://mriya-

XuMum» (5 4)

ra3oB. Pacy€Tel o XxumMuyeckum
YpaBHEHUSAM.
JdemoncTpauust

aTaK)KE€ U3YUYEHHBIE 3aKOHBI U TEOPUU
AJId pCUICHU A paCLIéTHBIX 3aaad4.

e BplUucisaTh  MOJSIPHYIO  Maccy
BEILIECTB; KOJIMYECTBO  BEIIECTBA,

urok.com/categories/himiya/

HpC3CHTaLII/II/I K YpOKaM U BHCKJIACCHBIM



http://mriya-urok.com/categories/himiya/
http://mriya-urok.com/categories/himiya/
http://fcior.edu.ru/
https://multiurok.ru/goto.php?url=http://tehtab.ru/Guide/GuideChemistry/
https://multiurok.ru/goto.php?url=http://school-sector.relarn.ru/nsm/
https://multiurok.ru/goto.php?url=http://webelements.narod.ru/
https://multiurok.ru/goto.php?url=http://him.1september.ru/
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/
https://multiurok.ru/goto.php?url=http://chemistry-chemists.com/
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https://multiurok.ru/goto.php?url=http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://mriya-urok.com/categories/himiya/
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OO6pa3sisl BEIIECTB
KOJINUECTBOM 1 MOIb.
Botuucnenusn

- 00BEMa, KOJIMYECTBA
BelleCTBA  Traza MO €ero
U3BECTHOMY KOJTUYECTBY
BEIIIECTBA W 00BEMY;

- 00BEMOB rasos 110

YPaBHEHHIO PEAKITMM HA OCHOBE
3aKOHa OOBEMHBIX OTHOILEHUM
rasos.

00BEM Ta3a, Maccy BeEIIeCTBa.
e [IpoBonuTh pacy€Thl 1o
YpaBHEHUSAM XUMUUYECKUX PEaKIIHil:

KOJIM4ECTBA, o0béMa, MaccChbl
BELIECTBA o U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEeareHToB UJIU MPOIYKTOB PEaKIUU.
¢ BricTpauBars OTBETHI
(YCTHO/yCTHO-TaKTUIIBHO,
MMMCbMEHHO) c OTIOpOi Ha
uHpOpMaLMI0 M3  yuyeOHHKA W
CIPaBOYHBIX MaTepHuaoB,
HCII0JIb30BaTh B COCTaBe
BBICKa3bIBAaHUU M3YUYEHHbIN

MIOHATUMHBIN aNmapar Kypca XUMHH.

MEPOIPUATHSIM,

xumus http://900igr.net/prezentatsii/khimija/khimija-
v-zhizni.html

HauanbeHblii Kypc

xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

AJIXUMUK http://www.alhimik.ru/

Kypuan "Xumus u  xumuku'"http://chemistry-
chemists.com/

lNazera "Xumus" u caitt s yuurens "4 uny Ha

ypok xumuu" http://him.1september.ru/

WebElements: oHnaitH-cCripaBOYHIK XUMHUECKUX
a11eMEHTOB http://webelements.narod.ru/

XuMus 11 BceX: WIUTFOCTPUPOBAHHBIE MAaTEPHAIbI
1o 0011el, OpraHu4YeCKON U HEOPraHU4YECKON XUMUN

http://school-sector.relarn.ru/nsm/

XUMHYECKUI
crpaBouHHK http://tehtab.ru/Guide/GuideChemistry/

Tema «Boxaa.
PacTBoOpsbI.
ITonsiTue 00

OCHOBaHUAX» (6 4)

®duznyeckrue CBOMCTBA BOJBI.
AHanu3 HCHHTE3 — METOMIbI
M3Y4YE€HUS COCTaBa BOJIBI.

XHUMHAYECKUE CBOMCTBA BOJIbI

(peaxiuu CMeTaJllaMu,
OKCHJIaMHU METaJUIOB
WHEMETAJIJIOB).

CocraB ocHoBauuii. lloHsarue
00 MHAMKATOpax.

e PacKpbIBaTb CMBICH  HM3Yy4aeMBbIX
MOHATUN U NMPUMEHSTH 3TH MOHATHUS
MpYU ONHCAHUU CBOWCTB BEIIECTB U
UX IPEBPALLECHUMN.

e XapakTepus3oBaTh (pHU3UUYECKUE H
XMMHUYECKHE CBOIMCTBa BOAbI, €€
pOJIb Kak pacTBOpUTEIS B
MIPUPOAHBIX IpoLeccax.

Enunas xomnekius LIOP http://fcior.edu.ru/

Buneoypoku o xumun, 7-11 ki.http:/mriya-
urok.com/categories/himiya/

[Ipe3eHTanuu K ypokam ¥ BHEKJIACCHBIM
MEpOIPHUATHAM,

xumus http://900igr.net/prezentatsii/khimija/khimija-
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Bona Kak pacTBOPUTEIIb.
PactBOpBI. PactBOopuMoOCTB
BEILIECTB B BOJIE.

Hacpiennsie u
HEHACBIIICHHbBIE pPacTBOPBL.
MaccoBass nonig  BewiecTsa B
pacTtBope.

Poins pacTBOpOB B IIpUpOAE U B
KU3HU denoBeka. Kpyrosopor
BOJIbI B IPUPOJIE.

3arpsi3HEHUE NPUPOIHBIX BOJ.
OxpaHa ¥ OYMCTKA MPUPOIHBIX
BOJI.

JdemMoHcTpanuu

ONEKTPOaU3  BOJBI;  CHUHTE3
BOJIbI; B3aUMOJIEUCTBHE BOJBI C
MeTalJlaMu (Na, Ca)
(BO3MOXKHO HCTIOJIB30BaHUE
BHJIEOMATEPHAJIOB).
PactBopenue BEILIECTB c
Pa3IMYHON paCTBOPUMOCTBHIO.
Uccnenosanne pacTBOpOB
KHUCJIOT U MIEJIOYEH C MOMOIILIO
WHIUKaTOPOB.

JlaGopaTopHble U
NpaKTH4YecKue padoThl
IIpakxmuueckas paboma:

Ne 5. IIpurorosnenue
pacTBOpPOB C  OMNpPEEIEHHOU
MacCOBOM JloJIei
pacTBOPEHHOTO BENIECTBA.
Bovtuucnenusn

— C HCIIOJIb30BAHUEM TOHATHS

e CoCTaBIATh YpaBHCHUA
XUMHNYCCKHUX peaKLII/Iﬁ C y4YacCTUCM
BOJIHI.

® OOBSACHATH CYIIHOCTb
9KOJIOTMYECKUX npooiem,
CBSI3aHHBIX C 3arpsi3HEHUEM

MPUPOTHBIX BOJ, CHOCOOBI OYHCTKH
BOJIbI OT IPUMECEMN, MEPBI MO OXpaHe
BOJ[ OT 3arpsI3HEHUSL.

e [InanupoBarh M OCYLIECTBISATH HA

MIPAKTHKE XUMHAYECKUE
JKCIIEPUMEHTHI, MIPOBOJIUTH
HAOIIONEHUs, MenaTh BBIBOABI IO

pe3ynbTaTraM 3KCIIEpUMEHTA.
e CrieioBaTh MpaBWiIaM O€30TacHOM
pabotel B Jabopatopud  TpU
WCTIOJIb30BaHHU XUMHYECKOH
mocynsl W obopymoBaHus. 6
[TpoBoauTh BBIYUCIICHHS C
NPUMEHCHUEM TIOHATHUS «MaccoBast
TIOJISE BEIIECTBA B PACTBOPEY.

e Vcrnonp30BaTh TMpU  BBITIOJTHCHUN
y4eOHBIX 3aJaHUil M B TMpoIecce

HCCIIEOBATEILCKON  JEATEIIBHOCTH
HAy4YHO-TIONYJSIPHYIO  JIUTEPATYpPy
XMMHYECKOTO CoZepKaHus,
CIIPaBOYHBIE MAaTEPHUAIIBI, PECYPCHI
HNurepnera.

e BricTpanBarp OTBETHI

(YCTHO/yCTHO-TaKTUITLHO,
IIMCBMEHHO) c OIopoM Ha
nHpopmaruio w3  ydeOHMKAa |

v-zhizni.html

Havanbnblii Kypc

xumun:http://www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

AJIXUMUK http://www.alhimik.ru/

Kypuan "Xumus u  xumuku'"http://chemistry-
chemists.com/

lNazera "Xumus" u caiit s yuurens " uny Ha

ypok xumuu" http://him.1september.ru/

WebElements: oHnaitH-cCripaBOYHUK XUMHUECKUX
arieMeHTOoB http://webelements.narod.ru/

XuMus 1u1d BceX: WIUTFOCTPUPOBAHHBIE MAaTEPHAIb
1o 0011Iel, OpraHu4eCKON U HEOPraHU4YECKON XUMHUN

http://school-sector.relarn.ru/nsm/

XUMHYECKUI
crnpaBouHHK http://tehtab.ru/Guide/GuideChemistry/
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«MaccoBasi JI0Js BEIIECTBA B
pacTBoOpe».

CIPaBOYHBIX MaTepuaos,
HCII0JIb30BAaTh B COCTaBe
BBICKa3bIBAaHUU M3YUYEHHbIN

MIOHSATUMHBIN annapar Kypca XUMHH.

Tema «OcHOBHBIE
KJIACChI
HEOpraHu4ecKuXx

coequHenunin» (13 u)

Kiaccudukanus
HEOPraHUYECKUX COCAUHEHHUI.
Oxcupl: COCTaB,
KJIaccu(UKaIus (ocHOBHBIE,
KHUCIIOTHBIE, amboTepHbIe,
Hecoseo0pa3yroIue),
HOMEHKJIaTypa
(MexxmyHapoaHas u
TPUBHAJIbHAS).

[Tonyyenne wu  XUMHYECKHUE
CBOICTBa KHCJIOTHBIX,
OCHOBHBIX ¥  aM(OTEpHBIX
OKCH/JIOB.

OcHoBaHus: COCTaB,
KJaccuuKanusi, HOMEHKIIATypa
(MexxmyHapoaHas u
TpUBHAJIbHAS), (HU3UYECKHE W
XUMHYECKHE CBOMCTBA,
CHOCOOBI OTYyYEHUSI.

Kwucmotsr: COCTaB,
Kiaccuukanus,

HOMEHKIIATypa, (u3ndeckue u
XUMHUYECKHUE CBOICTBA,
CTIOCOOBI MOTYYEHUSI.

Psit akTHBHOCTH METaJIIOB.

Comu (cpenuue):
HOMEHKJIaTypa, CIOCOOBI
MoJIy4cHus4, BSaHMO[[efICTBHC
COJICH c MeTaJlJIaMH,

e KnaccudpurupoBatb  u3ydaeMmbie
BEILIECTBA I10 COCTABY U CBOMCTBAM.

e CocTaBisaTh (OPMYIbI  OKCHJOB,
KHCJIOT, OCHOBaHWM, COJeH |
Ha3bIBaTh HUX MO MEXIYHAPOIHOU
HOMEHKJIaType.

e [Iporano3upoBars CBOMCTBA
BEIIECTB HAa  OCHOBE  OOmHUX
XUMHUYECKUX CBOMCTB H3Y4YEHHBIX
KJIACCOB/TPYIIN BEIIECTB, K KOTOPHIM
OHHU OTHOCSITCS.

e CocTaBisATh MOJIEKYJISIPHBIE
YPaBHEHHUS peakuui,
WJUTIOCTPUPYIOLIUX XUMHUYECKHE

CBOMCTBA U CIOCOOBI TMONTYYCHHUS
BEIIECTB M3YYCHHBIX KJIACCOB/TPYIIII,
a TaKxKe IIOATBEPKAAIOLIUX
TCHETUYECKYI0 B3aMMOCBS3b MEXKIY
HUMM.

e [Ipon3BOAUTE  BBIYMCIEHUS IO
YPaBHEHUSAM XUMHUYECKUX PEAKIUH.

e [ImaHMpoBaTh M OCYLIECTBIATH HA

MPAKTHUKE XUMHYECKHUE
HKCIIEPUMEHTEHI, IPOBONTH
HAOIIONEeHUs, MOelaTh BBIBOABI IO

pe3ysabTaTaM dKCIepUMEHTa.
e CrnemoBaTh npaBujiaM Oe30MMacHOU
pabotel B jaboparopuu  mpu

Enunas xomnexmus LIOP http://feior.edu.ru/

Buneoypoku o xumum, 7-11 ki.http:/mriya-
urok.com/categories/himiya/

[Ipe3enTanuu K ypokam 1 BHEKJIACCHBIM
MEpOIPUATHAM,

xumus http://900igr.net/prezentatsii/khimija/khimija-
v-zhizni.html

HavanbeHblii Kypc

xumun:http:// www.alhimik.ru/teleclass/glaval/gl-1-
0.shtml

AJIXUMUK http://www.alhimik.ru/

Kypunan "Xumusa wu  xumuku'"http://chemistry-
chemists.com/

lNazera "Xumus" u cailt nns yuurens "5 uny Ha

ypok xumun" http://him. 1 september.ru/

WebElements: onnaiiH-cClIpaBOYHUK XUMUYECKUX
nI1IeMEHTOB http://webelements.narod.ru/

XuMus 1J1 BCEX: WUTFOCTPUPOBAHHBIE MaTePUAIIbI
1o OO0IIeH, OPraHMYECKON U HEOPTraHUIECKON XUMHUH

http://school-sector.relarn.ru/nsm/

XUMUYECKUU
cnpaBouHuK http://tehtab.ru/Guide/GuideChemistry/
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KUCIIOTaMH,  IIeJoYaMH |
COJISIMHU.

['enernueckass CBs3b  MEXIY
KJIacCaMH HEOPTraHUYEeCKUX
COETMHEHUH.

JdeMoHcTpanuu

OO6pa3sisl HEOPTraHWYECKUX
BCIICCTB PAa3JIMYHBIX KJIACCOB.
B3aumoneiictBue pacTtBopa

CEpHOM KHCIJIOTBI C OKCHUIAOM
memu (11).

Peakuus nerrpanuzauuu.
BriTecHuenue omHoro Merajuia
JIIPYTUM U3 PacCTBOPA COJIH.
JlaGopaTopHble U
NpaKTH4YecKue padoThl
Jlabopamophvie onvimul:

BzauMmopgeicTBue  KUCIOT C
METalIaMH.

[Tonyyenue  HEpacTBOPUMBIX
OCHOBaHMH.

BzaumopeiicTrue

HEpPACTBOPUMBIX OCHOBAaHUM C
KHCIIOTaMHU.

Pasnoxxenne ruapokcuaa Meau
(IT) mpu HarpeBaHuM.
[IpakTrueckas padota:

No 6.Pemienne
AKCIEPUMEHTAIbHBIX 3a/a4 IO
TeMe  «OCHOBHBIE  KJIACCBhI
HEOPraHMYECKUX COCTUHEHUI.
Boviuucnenusa

— 0 ypaBHEHUSIM XMMHYECKHX

WCTIOJIb30BaHUN XUMHYECKOH
MOCYNBI U 000PYIOBAHHUS.

e Vcnonp30BaTh MpU BBINOJTHEHUU
yueOHBIX 3allaHMii M B IpOIEecCe

UCCIIEOBATENBCKON  JCATECIIBHOCTH
HAy4YHO-TIONYJISIPHYIO  JIUTEpaTypy
XUMHUYECKOTO COJIEp>KAHMS,
CIPaBOYHBIE MaTepHallbl, PECYPCHI
WNHrepHera.

¢ BricTpauBars OTBETHI

(YCTHO/yCTHO-IaKTUIIBHO,

MMMCbMEHHO) c OTIOpOi Ha
uHpOpMaLMI0O M3  yuyeOHHMKA W
CIPaBOYHBIX MaTepuaoB,
UCTIOJIb30BaTh B cocraBe
BBICKa3bIBaHUI M3YYEHHBIN

MOHATUMHBIN anmapar Kypca XUMHH.
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\ pEAKIIUA. |

IloBTOpEeHHE, 06001IEHHE U CHCTEMATH3ANMS H3YYEeHHOTr0 MaTepuaJa (2 4)

IoBTOopenue (2 4)
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9 KJIACC
O6m1ee Koan4uecTBO YacoB — 68. Pe3epBHOE Bpemsi — 6 4acoB.
Tembl (TeMaTH4YeCKHUE OcHOBHOe coaepxaHmne OcHoOBHBIE BU/IbI 1€ATEJIbHOCTH duekTpoHHbIe (LM poOBbIE)
0JIOKM/MO/YJIN) o0pa3oBaTeJibHbIE pecypchl
HOBTOpeHHe (3 q) B meuenue yqe6H020 2004 vl . http://www.chemnet.rul"azera «Xumus» u
TIOHHMAT, TIPUMEHSTD p | CAHT I yaurens «51 uiy Ha yPOK XUMHID)
o http://him. 1september.ruEnuHas koymekius
CaMOCTOSITEIILHOU peun,

BOCHPUHUMATh  (CIIyXO3PUTEIHHO
W/WIN Ha CIyX C y4€TOM YpOBHS

CIIyXOpEYeBOTO pa3BHUTHSA
oOyJarommxcsi) ©  JOCTaTOYHO
BHATHO " €CTECTBEHHO

BOCITPOU3BOANTH TEMATUYECKYIO U
TEPMHUHOJIOTUYECKYIO JIEKCHKY, a
TaKk)ke JIEKCUKY MO OpTraHHU3alliH

yueOHOMU JeSTeTLHOCTH.
BreInmonaHATh (hoHEeTHYECKYIO
3apsKY. Hcnonp3oBath
JAKTUIbHYIO (YCTHO-IAKTUIBHYIO
peub) B Ka4eCTBe
BCIIOMOTaTeIbHOTO CpencTBa
OOLIEHMS.

Ilo oxonuanuu Kasxcoou yueoHou
yemeepmu: BOCIPHHUMATh Ha
CITyX u BOCITPOM3BO/ANTD
TEMaTUIECKYIO "
TEPMHHOJIOTHYECKYIO JICKCUKY
y4eOHON NUCHHIUIMHBI, a TaKkKe
JICKCUKY o OpraHu3aLuu
y4eOHOU e TEITLHOCTH.

LOP: [IpenmeTHast KOJUIEKIUS « XUMUSD
http://school-
collection.edu.ru/collection/chemistryEcTecTBeHHO
-Hay4YHBIC SKCIIEPUMEHTHI: XuMusl. Komnekius
Poccuiickoro 0611e00pa3zoBarebHOTO opTaja
http://experiment.edu.ruAJIXUMUK: caiit
JLYO. AnukGepoBoit
http://wwwalhimik.ruBcepoccuiickas onummmana
IIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ruOprannueckast XuMusi:
JJIEKTPOHHBIN YUEOHUK JUJIsl CPEAHEN HIKOJIbI

http://www.chemistry.ssu.samara.ruQcHOBBI

XMMMHU: JIEKTPOHHBIN y4eOHUK

Pasnen «Ilepnoanyeckuii 3axon u Ilepuoanyeckas cucrema xXumu4yeckux saemenros /1. 1.
Menpeneesa. Ctpoenue aroMoB. XuMuueckasi ¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE

1. http://www.chemnet.rul 'azera « Xumus» u
CalT I yuuTens «f uay Ha ypoK XUMHUN
http://him.1september.ruE nunas xoymiexmust



http://him.1september.ru/
http://www.chemnet.ru/
http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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peakuun» (20 4)

LOP: [IpenmeTHast KOJUIEKIUS « XUMUSD

http://school-
collection.edu.ru/collection/chemistryEctecTBeHHO

-Hay4YHBIC SKCIIEPUMEHTHI: XuMusl. Kommekius
Poccuiickoro 0611e00pa3zoBarebHOTO opTaja
http://experiment.edu.ruAJIXUMUK: caiit
JLYO. AnukGepoBoit
http://wwwalhimik.ruBcepoccuiickas onummmana
HIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ruOprannueckast XuMusi:
AJIEKTPOHHBIN YUY€OHUK JIJISt CPETHEN IITKOJIBI

http://www.chemistry.ssu.samara.ruQcHOBBI

XMMMHU: JIEKTPOHHBIN y4eOHUK

Tema
«Ilepuognueckuii
3aKOH U
Iepuonnueckast
CHCTeMa XMMHYEeCKHX
3J1eMEHTOB

J.A. Menneneena.
CrtpoeHnue aroma
CAY

[TepBrie MIOTIBITKA
KJIacCU(PUKAaUU  XUMHUYECKHX
aneMeHToB. IloHsaTue o rpynmax
CXO/IHBIX DJIEMEHTOB (IIEJIOYHbIE
U IIE€JI0YHO3EMEIbHBIE METaLIbI,
raJIOTeHbl, UHEPTHBIE Ia3bl).

DneMeHTHI, KOTOpbIE O00pa3yroT

am(poTepHbIe OKCHJIBI "
TUAPOKCHUJIBL.

[Tepuognueckuii 3aKOH u
[Tepuognueckas cucrema

XuMudeckux aaeMmeHtos .M.
Menneneesa. [lepuonst, rpymnisl,
noArpynmbl. PU3N4YECKUN CMbICIT
MOPSIZIKOBOTO HOMEpPA 3JIEMEHTA,
HOMEPOB MepHOa U IPYIIIHI.

Crpoenue  aromoB.  CocraB
aTOMHBIX saep. H3otomewl.
ONEKTPOHBI. Crpoenue

AIIEKTPOHHBIX 000JIOUEK aTOMOB
MEPBBIX 20 XUMHYECKUX

e PackpriBarhb CMBICII
MIEPUOJNYECKOTO 3aKOHA.

e [Tonnmars CYyILIECTBOBAHUE
MEPUOANYECKON 3aBUCUMOCTH

CBOMCTB XHMMHYECKHX DJICMCHTOB
(U3MEHEHHE DPaIuycOB aTOMOB U
AMEKTPOOTPHUIIATETLHOCTH) M HX
COCAWHCHUN OT TIONOXKCHUS B
MEepUOANYECKOM CHUCTEME u
CTPOCHHUSI aToMa.

e YcTaHaBIUBaTh CBSI3b MEXIY
MOJIOKEHUEM AIIEMEHTa B
MEPUOANYECKON CHCTEME 5
CTpOEHHEM ero aromMa (cocraB u
3apan  sApa,  o0miee  Yucio

AJIEKTPOHOB U PacCHpeAciiEeHUuE UX
I10 2JIEKTPOHHBIM CJIOSIM).

e [Iporno3upoBarb XapakTep
W3MEHEHUS! CBOWMCTB JIEMEHTOB U
UX COENMHEHUH IO TIpymnmaM Hu
repuogam [Iepuoauyeckoit

1. http://www.chemnet.rul 'azera « Xumus» u
CalT IS yIuTeNs « 51 Mty Ha ypOK XHMHID»

http://him.1september.ruEnnnas komnexmus

LOP: ITpenmeTHas KOJUIEKIMS « XM
http://school-
collection.edu.ru/collection/chemistryEctecTBeHHO

-Hay4YHBIC SKCIIEPUMEHTHI: XuMUsl. Koymekius
Poccwuiickoro o61eodpazoBaren»HOTO mopraia
http://experiment.edu.ruAJIXUMUK: caiit
JLIO. Anuk6epoBoit
http://wwwalhimik.ruBcepoccuiickas onummnuaaa
IIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ruOprannyueckast XumMusi:
ANIEKTPOHHBIN YUSOHHK TS CPETHEH TIKOJIBI

http://www.chemistry.ssu.samara.ruQcHOBbI

XHMHH: JIEKTPOHHBIN y4eOHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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SJIEMEHTOB [Tepuognyeckoi
cuctemsl /.M. Meneneena.

XapakTepucTuka XUMHUYECKOTO
DJIEMCHTA 10 €r0 MOJIOKCHHIO B
[Teprognueckoi CHUCTEME
J.1. MenneneeBa.3HaucHUE

[Tepuoguyeckoro 3aKOHAa U
[Tepuoguueckoi CHCTEMBI
XUMHYECKUX  DJIEMCHTOB  JJIA
pPa3BUTUSL HAyKM U TPAKTUKH.

.. MenneneeB —  y4€HBIH,
Mearor W TPaXKIaHNH.
JdemoHcTpaunu
Kopotkonepuonnas u
JUTHHHOTICPU O THAS hopmbl
[Tepuognueckoi CHCTEMBI
XUMHYECKHX AIIEMEHTOB
J.1. Menneneena.
O3HakomieHue ¢ oOpasmamu

METAJIJIOB U HEMETAJIJIOB.
JlabGopaTopHble U
NpaKTHYeCKue padoThl
Jlabopamopmwiii onvim:
B3aumopeiictBue TUJIPOKCUIA
LIMHKA C pacTBOpamMH KHUCJIOT U
LIEJI0YEH.

CUCTEMBI.

e XapaKkTepnu3oBaTb XHWMHYECKHUE
DJIEMEHTEI IIEPBBIX TpEX
NIEPUOMIOB, Kalus, KaJbLUsA M0 MX
[IOJIOXKEHUIO BlIlepnonnueckon
cucteme /.M. MeHneneena.

e CnenoBatb IIpaBUJIaM
Oe3omacHOM paboThI B
71a00paTopuu MPH UCHOIH30BAHUH
XUMHUYECKOU MOCY/IbI u
o0opynoBaHUsl.

e BricTpauBars pa3BEPHYTHIE

MUChMEHHBIE U YCTHBIE OTBETHI C
omopoid Ha wWH(MOpPMAIUIO U3
y4ueOHUKa u CIPaBOYHBIX
MaTepuaoB, TpaMOTHO
UCIIONIb30BaTh U3yUYCHHBIH
MOHATUMHBIA  anmapar  Kypca
XUMHH.

e Vcnionp30BaTh NpU BBINOJIHEHUU
y4eOHBIX 3ajaHui TEKCTBI
yueOHHKa, CIIPaBOYHBIE
MaTepHraIbl (ITeprogmaeckyro
CUCTEeMY XHMHYECKHX DJIEMEHTOB
JN. Menpaeneena, TabIHIy
PacTBOPUMOCTH KHCJIOT,
OCHOBAaHMI M COJIeci B BOJE,
NIEKTPOXUMHUYECKUN pan
HaIpsHKCHUH METaJIOB).

e Vcronmp30BaTh NpH BBITOJIHEHUT
y4eOHBIX 33/IaHuil W B TpoIecce
MCCJIEJIOBATENbCKOM IATEIbHOCTU
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HAy4YHO-TIONYJISIPHYIO JINTEPATypy
XUMUYECKOTO COJEPIKAHUS,
CIIPaBOYHBIC MaTE€pHUaJIbI, PECYPCHI
WHrepHera.

Tema «XuMHdeckas
CBA3b.
OxucauTeabHO-
BOCCTAHOBHTEJILHBIE

peakuumn» (11 1)

DIEKTPOOTPHUIIATEIIBHOCTD
aTOMOB XMMHUYCCKHUX JJICMCHTOB.
XuMuueckass CBsi3b  (MOHHAs,
KOBaJICHTHAs TOJIIpHAs u
KOBaJICHTHAs HETOJIIPHAs).
CTeleHb OKUCIICHMUS.
OKHUCITUTEIIBHO-
BOCCTAHOBHUTEJIbHBIE  PEAKIUU
(OBP). Ilpoueccsl okuciaeHUsT U
BoccTaHoBlIcHUA. OKUCIUTENIHN U
BOCCTaHOBUTEMU.
JdemoHcTpanuu
OKHUCITUTEIIBHO-
BOCCTAHOBHUTEIIbHBIE  PEAKIUU:
TOpPEHUE, PEAKIUU Pa3IOKEHUs,
COCIMHCHHSL.

e PackpbiBaTh CMBICT H3y4aeMbIX
MOHSITHH.

e OnpenensaTh BHUJI XHUMHUYECKOM
CBSI3U B COCIUHCHHU.

e Onpenenarb CTEIICHD
OKUCJICHUS XHUMHYECKOTO
sneMeHTa 1o dopmyne  ero
COCTMHEHMS.

e OnpenensTh AJIEMEHT
(BemiecTBO) — OKHCIUTENb U
AJIEMEHT (BemiecTBo) —
BOCCTAHOBHTEIb.

* OOBACHATH CYIIHOCTb
IPOIIECCOB OKHCIICHUS u
BOCCTaHOBJICHHSI.

e CocTaBisTh AJIEKTPOHHBIN

OanaHc ¢ y4€TOM YHUCIIa OTIaHHBIX
U TIPUHATHIX 3JIEKTPOHOB.

e CoCTaBIATh YpaBHEHHE
OKHCITUTEIHHO-
BOCCTAHOBHTEIBHOMN peaKIiH.

e Vcnionp30BaTh NpU BBIOIHEHUU
y4eOHBIX 3alaHui TEKCThI
yueOHHKa, CIIPaBOYHBIE
MaTepuabl (mepuoauuecKyro
CHCTEMY XMMHUYECKHX 3JIEMEHTOB
JIL.A. Menpeneena, TaOJIHITY
pPacTBOPUMOCTH KHCJIOT,

1. http://www.chemnet.rul azera «Xumus» u
CalT I yuuTens «f uay Ha ypoK XUMHUN»

http://him.1september.ruEnuHas komnexius
LOP: [IpenmeTHast KOJUIEKIUsS «XUMUSD»

http://school-
collection.edu.ru/collection/chemistryEctecTBeHHO

-Hay4YHBIEC SKCIIEPUMEHTHI: XuMus. Komnekuus
Poccwuiickoro o61eo6pazoBaTensHOTO MmopTaia
http://experiment.edu.ruAJIXUMUK: caiit
JLYO. AnukGepoBoit
http://wwwalhimik.ruBcepoccuiickas onummnuama
IIKOJIEHUKOB TI0 XHMHH
http://chem.rusolymp.ruOpranndeckass XuMusi:
AJIEKTPOHHBIN YICOHUK TSI CPETHEN TITKOJTBI

http://www.chemistry.ssu.samara.ruOcHOBBI
XHMHUH: )JIeKTPOHHBIN y4eOHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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OCHOBAaHMI M COJIecHi B BOJE,
NIEKTPOXUMHUYECKUN pan
HapsHKCHUH METAJIOB).

Pasnen «BelecTBo 1 XUMHYECKHE pe

akuum» (16 4)

Tema «OcHOBHBIE
3aKOHOMEPHOCTH
XHMHYECKUX
peakuuin» (5 4)

Knaccudukanuss  XuUMHUYECKHX
peakuuin o pas3IM4YHBIM
npu3HaKkaM (1o YUCIy U COCTaBy
YYaCTBYIOIIMX B pPEaKUIUU
BEIIECTB, o TEIUIOBOMY
s dexry, o M3MEHEHUIO
CTerneHe OKHCJICHUS
XUMUYECKUX  DJIEMEHTOB,  TIO0
o0paTUMOCTH, MO0  y4YacTHUIO
KaTajim3aropa).

DK30- U SHAOTEPMUYECKUE
peaxIum, TEPMOXHUMUYECKHE
YpaBHEHHS. [Tonstue 0
CKOPOCTH XUMHYECKON peakluu.
[lonsiTHE © TOMOTE€HHBIX H
reTepOTEeHHBIX peaxIusX.
[TonssTue 00 oOpaTUMBIX U
HEOOpaTHMBIX XUMHUYECKUX
peakuusx. [Tonsitue 0
XUMHYECKOM paBHOBECHH.
daxTopsl, BIIHSIIOIINE Ha
CKOPOCTb XMMHUYECKOW peaKIuu
U TIOJIOKEHUE  XHUMHUYECKOTO
paBHOBeCHSI.

OKHCIIUTENBHO-
BOCCTAHOBHUTEJBHBIE  PEAKLIUU
(OBP) (onexTpoHHBIN OanaHC
OBP).

JlemoHcTpauuu

e PackpbiBaTh CMBICI H3y4aeMbIX
NOHATUA W  TPUMEHATh  3THU
MOHSITUS TP ONUCAHUU CBOWCTB
BEUIECTB U UX NPEBPAIICHUN.

e Knaccugunuponarsb

XUMHNYCCKHUC pe€aKiuun 10
Pa3INYHBIM ITPHU3HAKaM.
e YcTaHaBJIMBaTh 3aBUCUMOCTD

CKOPOCTH XMMHUYECKOH peakuuu
OT pa3IMYHBIX (aKTOPOB.
e [IporHo3upoBarb BO3MOKHOCTHU

MPOTEKAHUS XUMHYECKHX
MpeBpalieHuii B pa3IUYHBIX
YCIIOBUSIX.

e OnpenensaTh  OKUCIUTENb U
BocctaHoBurelnb B OBP.

e CocraBusiTh AIEKTPOHHBIN
OaJlaHC peaKIuu.

e [Ipon3BOANTL BBIYHUCICHUS T10
XUMHUYECCKUM YPaBHCHHSIM.
e BricTpanBars
(YCTHO/yCTHO-/TaKTUIIBHO,
MUCBMEHHO) C  OMOpoil  Ha
uHpOpManuioo U3 y4yeOHUKA W

OTBECTHI

CITPaBOYHBIX MaTepuasoB,
HCIIOJIH30BaTh B COCTaBe
BBICKa3bIBaHUM W3Y4YEHHbIN
MOHATUMHBIA  anmapar  Kypca

1. http://www.chemnet.rul"azera « Xumus» u
CalT W1 yuuTess «f uay Ha ypoK XUMHUN»

http://him. I september.ruEqiaas Komnexus
LOP: [IpeameTHast KOJUIEKIUS « XUMUSD

http://school-
collection.edu.ru/collection/chemistryEctecTBeHHO

-Hay4HbI€ SKCIIEpUMEHThI: Xumusi. Komnekus
Poccwuiickoro o61eo6pazoBaTensHOTO MopTaia
http://experiment.edu.ruAJIXUMUK: caiit
JLYO. AnukGepoBoit
http://wwwalhimik.ruBcepoccuiickas onummnuamga
IITKOJTBHAKOB TI0 XHMHH
http://chem.rusolymp.ruOprannueckast XumMusi:
AJICKTPOHHBIN YICOHUK JIJISI CPETHEH TITKOJTBI

http://www.chemistry.ssu.samara.ruOcHOBBI
XHMHH: JIeKTPOHHBIN y4eOHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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1. 3aBUCUMOCTb  CKOPOCTH
XUMUYECKON peakuuu oT
pa3IUYHBIX (DAKTOPOB.

2. BoznelicTBue karanu3aTopa Ha
CKOPOCTb XMMHUYECKOM peaklnu.
3. Ilpumepsl HeoOpaTHUMBIX U
00paTUMBIX PEaKIIHA.

4.  CMmeunieHue  paBHOBECHS
XUMHYECKOUN peaKkIvu.

XUMHH.
e Vcnonp30BaTh NpU BBINOJIHEHUU
y4eOHBIX 33JaHUA U B Ipoliecce
HCCJIEI0BATENBCKON AEATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JIUTEpATypy
XUMHYECKOTO coiepKaHusl,
CIPaBOYHbIE MaTepHUalbl, PECYPChHI
WNurepHera.

Bovtuucnenus

— KOJIMYECTBA BeEIIeCTBA, 00bEMA

M MacChl  pEareHToB  WIH

MPOJAYKTOB 1O  ypaBHEHUSM

XUMUYECKHUX PEAKIIUM.
Tema Teopus SJIEKTPOIUTHYECKON |  PackpbiBaTh CMBICH H3y4aeMbIX L http://www.chemnet.rul'azeta «Xumus» u
«JIEKTPOJIMTHYECKAs | JUCCOLMAINH. ODJIEKTPOIUTHl U | HOHATUM, a TAKXKE CMBICI TEOPUM CaPLTt AL yINTCIIA «1 uay Ha ypoK XHMHH

. tp://him. 1 september.ruEinHas KOMIEKIIHS

AUCCOLMATIMSI. HEIJICKTPOJIUTHI. KaruoHsl, | snekrponuTryeckoi LIOP: [Ipe/MeTHas KOMIEKIIHS «XHMHUSD
XuMuuyeckue AHHUOHBL. MexaHusM | qucconuanmu. http://school-
peakuuu B | JUCCOLMALINU BEILIECTB C | e OOBLICHSITE npuunnbl | collection.edu.ru/collection/chemistryEcrecTBenHo
pactBopax» (11 u) Ppa3IMYHBIMHU BUJIAMU | 3]IeKTPONPOBOIHOCTH BOJHBIX i)lg::}glldlggi s;cggpngg)%HTalI;I(; ;(;hé{g:l.{(l)(r%nﬁgxggﬁa

XHMHUECKOH B3, CTCNCHb | pacTBOPOB. httt)://eXDerimHént.egu.ruAHXI/IMI/IK: gaﬁT

muccouuanui.  CWIBHBIE U | o CoCTABISATH ypaBHenns | J11O. Anuk6epoBoii

CIIa0bIC SICKTPOIIUTEL. JUCCOLIMALMU KHCIIOT, LIEN0YEH U http://wwwalhimik.ruBcepoccuiickas onummnuaaa

Peakuuu ~ MOHHOTO ~ OOMEHA, | conei, monHble W COKpaIIéHHbIe | WIKOJIBHUKOB 110 XUMUH

YCIOBUSA ux MPOTEKAHMA. | yoHHBIC YpaBHEHHS XHMHUYECKHX http://chem.rusolvmt).rquraHquCKaﬂ XUMUSL.

HoHnHbIe ypaBHEHHUS peaKIuil.
XUMUYECKHE CBOMCTBA KHCIIOT,
OCHOBAaHMI H COJCH B CBETE
MPEACTaBICHUI 00
BIEKTPOJIUTUYECKOU
nuccounanuu. Cpena pactBopa.
[TonsiTue 0 ruapoONU3€E CONEN.
KauecTBeHHBIE  peakiud  Ha

peakIuii HFOHHOTO OOMEHa.

e [InaampoBarh W OCYIIECTBIATH
Ha MIPAKTHKE XUMHYECKHUE
AKCIIEPUMEHTHI, MIPOBOJUTH
HAOIIOACHUS, JeJaTh BBIBOALI IIO
pe3yJbTaTaM dKCIEePUMEHTA.

e Cnenosath MpaBuIam

AJIEKTPOHHBIN YICOHUK ISl CPETHEH TITKOJTBI

http://www.chemistry.ssu.samara.ruOcHOBBI
XHMHUH: )JIeKTPOHHBIN y4eOHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/

46

KaTHOHBI M aHUOHBI.
JdemMoHcTpanuu
OnekTpuyeckass MpPOBOAUMOCTb
pPacTBOPOB BEIIECTB; JIBUKECHUE
HOHOB B 2JIEKTPUUYECKOM I10JIE.
OnbITHI, WILTIOCTPUPYIOIINE
NIPU3HAKU MPOTEKAHUS pPEaKLui
MOHHOTO OOMEHa.

OmnbITHl TIO ONPEECIIEHUIO CPEJIb
B pacTBopax cojed (xiopunaa

HaTpus, KapOoHaTa  HATpus,
XJIOpU/IA LIUHKA).
JlaGopaTopHble U

NpaKTHYeCKHue padoThl
Jlabopamopmwiii onvim:
Peakimn woHHOTO OOMEHa B

pacTBopax ANIEKTPOITUTOB:
cynbara meau (1) m ménoun,
KapOoHaTa HATpuUs W COJSTHOU
KHCIIOTHI, peakuus
HEeUTpanu3aium MEXKY
THJIPOKCHUJIOM KaJHsi U COJSHOU
KHUCJIOTOM.

Ilpakmuueckasn paboma:

No 1. Pemienne

AKCIIEPUMEHTANIbHBIX 3334 10
TEME.

Botuucnenun

— MO0 YpPaBHEHHUSM XHUMHYECKHX
pEAKLIHIA.

Oe3omacHOM paboThI B
nabopaTtopuu MpU UCTIOTH30BAHHUH
XUMHUYECKOU MOCY/IbI u
000pyIOBaHUSI.

L HpOI/ISBOI[I/ITB BBIYMCJICHUA 110
XUMHUYCCKUM YPaBHCHUSAM.

* BricTpauath OTBETHI
(YCTHO/YCTHO-TAaKTUITLHO,
IIMCBMEHHO) C  ONOpoll  Ha
nHpopmario U3 y4yeOHHWKA U
CIPAaBOYHBIX Marepuasos,
UCIIOJIb30BaTh B COCTaBe
BBICKA3bIBAHUI U3y4CHHBIN
MOHATUIHBIA  ammapar  Kypca
XUMHH.

e Mcnonb30BaTh NpU BBINOIHEHUU
yueOHbIX 3a/laHuil W B Ipolecce
HCCIIE0BATENBCKON NEATEIBHOCTH
HAy4YHO-TIONYJISIPHYIO JINTEPATYPY
XUMUYECKOTO COJIEP/KAHMS,
CIIPaBOYHBIE MaTepHUalbl, PECYPChI
WNHrepHera.

Paznen «Hemerasibl U ux coeqnHeHus» (33 4, u3 Hux B 9 kiaacce — 21 4)

Tema «Oomas
XapaKTepucTHKA

Oobmas XapaKTepUCTUKA
rajgoreHoB.OcoOeHHOCTH

oOrue
N3MCHCHHUU

e OOBICHATH
3aKOHOMEPHOCTH B

1. http://www.chemnet.rul"'azera « Xumusg» u
caiT i yuurtens «51 uay Ha ypOK XHUMHID»



http://www.chemnet.ru/
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XHMHYECKHX
3JIEMEeHTOB VIIA-
rpynnbl. ['ajoreHbn»
(549)

CTPOCHHS aToMOB 3TUX
OJICMCHTOB, XapaKTCPHBLIC  JIA
HUX CTETICHH OKHCIICHHS.
Crpoenue u ¢dusnueckue

CBOWCTBA MPOCTBHIX BEIIECTB —
TraJIOTEHOB. XuMHUYECKHE
CBOWCTBA Ha TMpUMEpPE XJopa
(B3auMozCHCTBHE C METaJllIaMH,

HEMeTalaMH, IIETOYaMH ).
XIJIOpOBOIOPOLI. Constnas
KHCJIOTa, XMMHAYECKHE CBOMCTBA,
HOqueHHC, HpI/IMCHeHI/Ie.
KauecTBeHHBIE  peakuuu  Ha

rajioreHu1-uoHsl. JlelicTBre
XJopa W XJOPOBOAOpOJIAa Ha
OpraHu3M YeJI0BeKa.
Baxwueiimme xjopuabpl M UX
HaxOoXJICHHE B MPUPOJIE.
JdemoHcTpaumnu
Buneomarepuanbl: rajioreHsl u
UX COCIUHEHHS.

OO0pa3ibl XJIOPUIOB.
JlabGopaTopHble U
NpaKTHYeCKue padoThl
Jlabopamopmwiii onvim:
Pacno3naBanue XJ10pua-uOHOB.
Ilpakmuueckasn paboma:

Ne 2. TlomydyeHue comsiHOM
KHUCJIOTBI, U3yYEHUE €€ CBOMCTB.
Buviuucnenusa

— IO YpPaBHEHHUSM XHUMHYECKHX
peaxkuuii, eciu OJINH u3
peareHTOB JIaH B U30BITKE;

CBOMCTB  HEMETAIUIOB M  HX
COCIMHEHUNM B Ipelesiax MajblxX
MEPUOIOB M TJIABHBIX MOATPYIII
[Tepuoguueckoi CHUCTEMBI
XUMHUYECKHUX AJIEMEHTOB C y4ETOM
CTPOCHHUS UX aTOMOB.

e XapakTepu3oBarh (PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB TaJIOTCHOB (Ha MpHMepe
XJIOpa) U CIIOXKHBIX BEIIECTB
(xopoBomopona, xXJjopuaa
HATpUs), CIOCOOBI UX TONTYYCHHUS,
NpUMEHEHHEe W  3HAa4YCHHE B
MPUPOJIE U KU3HU YETIOBEKa.

e OnpenensiTh rajJoreHuI-UOHbI B
pacTBope.

e [maHupoBaTh W OCYIIECTBISATH
Ha MPAaKTHUKE XUMHAYECKHUE
HKCIIEPUMEHTHI, MIPOBOJIUTH
HaONIONEHUS, AeJIaTh BBLIBOILI IO
pe3yibTaTaM dKCIepUMeHTa.

e CnenoBathb paBUIaM
Oe3omacHOM paboThI B
nabopaTtopuu MpU UCTIOTH30BAHUH
XUMHUYECKOU MOCY/IbI u
o0opynoBaHUsI.

¢ BricTpauBath OTBETHI

(YCTHO/YCTHO-AaKTHIIBHO,

MUCBMEHHO) C  ONOpoll  Ha
uHbopManuio U3 ydyeOHUKAa U
CTIPAaBOYHBIX MarepuasoB,
UCTIONb30BaTh B cocTaBe

http://him.1september.ruEnuHast koynexius
LOP: [IpenmeTHast KOJUIEKIUS «XUMUSD

http://school-
collection.edu.ru/collection/chemistryEctecTBeHHO

-Hay4HbI€ SKCIIEpUMEHThI: Xumusi. Komneknus
Poccwuiickoro 061eo6pazoBaTensHOTO MmopTaia
http://experiment.edu.ruAJIXUMUK: caiit
JLYO. AnukGepoBoit
http://wwwalhimik.ruBcepoccuiickas onummnuamga
IITKOJTBHAKOB TI0 XHMHH
http://chem.rusolymp.ruOprannueckast XumMusi:
AJIEKTPOHHBIN YICOHUK ISl CPETHEH TITKOJTBI

http://www.chemistry.ssu.samara.ruOcHOBBI
XHMHH: JIeKTPOHHBIN y4eOHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
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— 00BEMOB Ta30B MO ypaBHEHUIO
peakuMd Ha OCHOBE 3aKOHA
0OBEMHBIX OTHOIIICHHI T'a30B.

BBICKa3bIBAaHU I W3YUYEHHbIN
NMOHATUMHBIA  anmapar  Kypca
XUMUH.

e Vcnonp30BaTh NpU BBINOJIHEHUU
y4eOHBIX 33JaHUA U B Ipoliecce
HCCIIEI0BATENBCKON AEATEIbHOCTH
HAy4YHO-TIONYJISIPHYIO JINTEpATypy
XUMHYECKOTO coziepKaHusl,
CIPaBOYHbIE MaTepHUalbl, PECYPChI
WNurepHera.

Tema «Oo0mas
XapaKTepuCTUKA
XUMHUYECKHX
3JICMEHTOB VIA-
rpynnbl. Cepa u eé
coequHenus» (7 4)

Ob6mas XapaKTepUCTUKA
DJIEMEHTOB VIA-rpynmsl.
Oco0OeHHOCTH CTPOEHUS aTOMOB
9THX DJJIEMEHTOB, XapaKTEpHBIE
JUIS HHUX CTENEHU OKUCIICHHUS.
Crpoenue u ¢dusnueckue
CBOWCTBA TMPOCTHIX BEIIECTB —
KHCIIOPOJIa U CEPHI.

AJIIOTPOIIHbBIE Moau(pUKaIUn
KHCIIOpOJa U cepbl. XUMHUUYECKHE
cBoiictBa cepel. CepoBomopor,

CTpOEHHE, ¢buznueckue
NXUMHUYECKHE CBOMCTBA.
Oxcuppl cepel KakK
[IpeCTaBUTENN KHCJIOTHBIX
okcunoB. CepHasg  KHUCIIOTA,
¢buznyeckue UXUMHYECKHE
CBOICTBa (obOmmue KaK

MIPEICTaBUTEINS Kiacca KUCIOT U
crienuQuuecKue), IpuMeHeHHE.

XUMU4YECKHE peakuuu,
JIeKaIue B OCHOBE
[IPOMBIIIIIEHHOTO crocoba

e OOBICHATH oO1ue
3aKOHOMEPHOCTH B HM3MEHEHUU
CBOMCTB 31eMeHTOB VIA-rpynisl
U UX COCAMHEHUH C yu&ToM
CTPOEHHUSI KX aTOMOB.

o XapakTepu3oBaTh GU3NIECKUE U
XUMHUYECKHE CBOWCTBA MPOCTOrO
BEILIECTBA CEPhl U €€ COCIMHEHUM

(cepoBonOpOna, OKCHAOB CEpHI,
CEpPHON  KHUCIOTHI, CYIb(}aros),
CIOCOOBI ux HOJTYy4eHus,

MpUMEHEHWEe ¢  3Ha4CHHE B
MIPUPOAE U KU3HU YETIOBEKA.

e OmpenensTh Haauuue Cynbdar-
HMOHOB B PacTBOpE.

* OOBACHATH CYIIHOCTb
HKOJIOTMYECKHUX npobiem,
CBSI3aHHBIX ¢  IepepaboTKoi

COEIMHEHHI CepBI.

L HJIaHI/IPOBaTI) U OCYHICCTBIIATH
Ha IIPaKTUKE XUMUYECKHUE
HKCIIEPUMEHTBHI, IIPOBOJIUTH

1. http://www.chemnet.rul azera «Xumus» u
CalT IS yuuTens «S iy Ha ypoK XUMHI»

http://him.1september.ruEnnHas xomnexus
LOP: [IpenmeTHas KOUIeKIUs «XUMUSD»

http://school-
collection.edu.ru/collection/chemistryEctecTBeHHO

-Hay4YHbIC SKCIICPUMEHTHI: XuMus1. Korekmms
Poccuiickoro o01ieo6pazoBaTeapHOTO MOpTaia
http://experiment.edu.ruAJIXUMUK: caiit
JLIO. AnukGepoBoit
http://wwwalhimik.ruBcepoccuiickas omummnuaga
IIKOJIBHUKOB 110 XUMHUHN
http://chem.rusolymp.ruOpranudeckast Xumusi:
AIIEKTPOHHBIN YUSOHHK JUTSl CPETHEH IIKOJIBI

http://www.chemistry.ssu.samara.ruQcHOBBI
XMMHHM: JIEKTPOHHBIN y4eOHHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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MOJTyYEHUs CEPHOM  KHUCIIOTHI.
Anmaparbl U TPOTEKAOIIUE B
HUX TIporiecchl (Ha mpuMepe
IIPOU3BOJICTBA CepHOM
kucyoThl).Comu CepHOM
KHCJIOTHI, KAYeCTBEHHAs peaKIus
Ha Cyib(haT-uoH.

Haxoxnenne ceppl u €€
COECTMHEHUN B MPUPOJIE.
XuMHueckoe 3arpsA3HEHUE
OKpY’Karomen cpebl
COCIMHEHUSIMU cepbl
(KuCIOTHBIE TOKIH,
3arpsi3HEHUE BO3/yXa u
BOIOEMOB), CIIOCOOBI €ero
MpeI0TBPALCHUSI.
JdemoHcTpaunu

Komnexkuun (Bugeomarepuaibl):
cepa u €€ COCTMHEHUS.
OO0yriiBaHue caxapa oz
JIEWCTBUEM KOHIICHTPUPOBAHHOMU
CEpPHOM KHUCIIOTBHI.
JlabGopaTopHble U
NpaKTHYeCKue padoThl
JlabopamopHvie onvimul:
OO6HnapysxeHue cynbhaT-nOHOB.
B3anmoneiictBue pazdaBieHHOU
CEpPHOM KUCIOTHI C IUHKOM.

Botuucnenusn

— M0 ypPaBHEHUSIM XUMHUYECKHX
pEaKLHii;

— MAacCOBOH JIOIM  BBIXOAA

MIPOAYKTA PEaKIUu.

HAONIONEHUS, A€JIaTh BBLIBOILI IIO
pe3yJbTaTaM 3KCIEPUMEHTA.

o CrenoBarb npaBuUIaM
Oe3omacHoi paboThI B
nabopaTopuu MPU UCTIOTH30BAHUH
XHUMHUYECKOM TIOCY/IbI u
000pynoBaHuUs.

L HpOI/I?;BOIII/ITB BBIYMCJIICHUA 110
XUMHUYCCKUM YPAaBHCHUAM.
e lcrnonp30BaTh IIpU BBINIOJIHCHUN

y4eOHBIX 3aJlaHuMN TEKCTHI
yueOHHKa, CTIpaBOYHBIE
MaTepHuabl (ITepuognueckyro
CUCTEMY XHMHUYECKUX DIIEMEHTOB
JIL.H. Menpeneena, TaOIUILy
pPacTBOPUMOCTH KHCIIOT,
OCHOBaHMII M cojiei B BoOJE,
AIEKTPOXUMHUYECKAN pan

HaNpsHKEHU METaioB).

e Mcnonp30BaTh MpHU BBIMOITHEHUN
y4eOHBIX 3aJaHUN M B TIPOIECcCe
HCCIIEI0BATEILCKOM IEITeIbHOCTU
HAYYHO-TIONYJISIPHYIO JIMTEPATyPy
XUMHYECKOTO COZICpKAHWSI,
CIIPaBOYHBIC MaTEPHAIIBI, PECYPCHI
WNHurepHera.
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Tema «O6mas | O6mas XapaKTEPUCTHKA | o OGBICHATS obmHe vl.http://www.chemnet.ruFa3eTa «XuMHS» U
XapaKTepUCTHKA 3JIEMEHTOB VA-rpynimsl. | 3akoHOMEPHOCTH B  HM3MEHEHHH calﬁtup;hyqﬂ{enﬁt«ﬂémy H]f:‘ YPOK XUMUH»
XMMHYECKHX OCOOEHHOCTH CTPOCHHUSI aTOMOB | CBOMCTB 3J€MEHTOB V A-IpYIIIbI U HO%%H&H:&;;%ETKHM
3JIEMEHTOB VA- | 5TuX DIEMEHTOB, XapaKTEPHBIC | UX  COCAMHCHHH C  y4&TOM http://school-
rpynmsbl. A30T, | 1UIs HUX CTETICHU OKUCIICHHUS. CTPOCHUS UX aTOMOB. collection.edu.ru/collection/chemistryEcTecTBeHHO
bocdop - WX | A30T,  pacmpoCTpaHeHHE B | o Xapakrepu3osarh dusmaeckue i | “HAYHBIC SKCIICPUMEHTBI: XMMUS. Komnekius
coenuHeHus» (9 4) Npupose, pusuueckue U | XUMHYECKHUE CBOMCTBA MPOCTHIX Poii?pp?f/ﬁi;‘)eﬁfnuéﬁﬁggﬁ3ﬁf Xg%}?ﬁﬁﬁpgg?a

XUMHYCCKHEC BEIeCTB a30Ta M Qochopa U HX | J]JO. Annx6ep0130171. ' '

CBOHCTBA.KpyroBopor asora B | coenuHeHuii (amMMuaxa, coeii http://wwwalhimik.ruBcepoccuiickas onummnuama

MpUpOJIE. aMMOHUS,  a30THOM  KHCIIOTHI, | IIKOJBEHHMKOB IT0 XMMHUH

Ammuak, ero ¢usMyeckHe ¥ | purparos, okeuaa pocdopa (V) u http://chem.rusolymp.ruOpraHideckas XuMus:

nnrrecnne i, | Gocopnol kicaoms. fooaron). | ISP YISO s o whot

nonydenue u npumenenue. Comm | crnoco6sl ux NOMY4eHU, | xymmm: 3ﬂeK”i"p0HHblﬁ &qeéﬂnx '

aMMOHHMs, ~ MX  (U3HYCCKHC | mpuMeHeHHe W 3HAYEHHE B

UXUMHYECKHE CBOJCTBA, | 1IpUpoJie U JKU3HU YelI0BEKa.

MIPUMEHEHUE. KauecTBeHnHas | o OnpenenaTh HOHBI aMMOHHS U

pE€aKkirsg Ha MOHbI aMMOHHUA. CI)OC(I)aT-I/IOHLI B pacTBOpE.

A3oTHas KHUCJIOTA, €€ | o OGRICHITE CYILLHOCTb

busnueckue MXUMHYECKHUE | o ommue sy npo6en,

CBOHCTBA (oOmme KaK | cpgsaHHbIX ¢ HAXOXKICHHUEM

NPeJCTABHTENs KIACCA KUCIOT U | coennenmii asota u dochopa B

crnienu(puIeckue). OKpyKaromeii cpeze.

McnonpsopaHne  HATPATOB M | o [TjagppoBaTh M OCYIIECTBIATH

cojiell aMMOHMsSl B  KauecTBE | .. NpaKTHKe XUMHUYECKIe

MHUHCPaJIbHBIX 9KCIIEPUMEHTHI, HPOBO/IHUTH

ynoOperuit. X uMmaeckoe _ | Habmronenus, nenarh BBIBOABI IO

3arpASHEHHUC OKPYKAIOICH | hesynpraram sKcIEpUMEHTA.

CPE/Ibl  COCIMHCHHMAMHI  30Ta | o (Conopary NpaBuIaM

(kncnoTHee AOXKIN, | GesomacHoit paGoTHI B

3arpASHCHHC BO3AYXa, TOUBRL M| naGopatopun npn ucmons3oBanum

BOZIOEMOB). XUMHUYECKOH HOCY/IbI u

docdop, AIUIOTPOIHBIE | 60y opars,

Moau(UKaIuu dbocdopa,



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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¢u3nueckne W XUMHYECKHE
coricTBa.Okcun docdopa(V) u
dhochopnas KHCJIOTA,
¢usnyeckne U XMMHYECKHE

CBOICTBA, MOJTy4YEHHE.
KauecTBennas peaxkuus Ha
dbochar-nonsl. Hcmonb3zoBaHnue
docdaron B KauecTBe
MUHEPAJIBbHBIX yAOOpEHUH.
3arpsi3HeHue IIPUPOAHBIX
Boo&éMOB (pocdaramu.
JdemoHcTpanuu

Komnexkumu:  dochop u  mx
COEMHEHHUS.

BsaumoneiictBue
KOHLCHTPUPOBAHHOM  a30THOU
KHCJIOTBI C MEZIBIO.
JlabopaTopHbie "

NnpakTuYeckue padorbl
JlabopamopHule onvimul:

1. BsaumoneiictBue conen
aMMOHHS CHIENOYBIO.

2. O3HakoMmJICHHE C OOpa3ramu
a30THBIX u dochopubIx
yaoOpeHuH.

IIpakxmuueckas paboma:

No 3. Tlonmyuenwe ammuaka,
U3Y4YCHUE €r0 CBOMCTB.
Buviuucnenus

— M0 ypPaBHEHUSIM XUMHUYECKHX
PEAKIIHA.

L HpOI/ISBOI[I/ITB BBIYMCJICHUA 110
XUMHUYCCKUM YPaBHCHUSAM.
e Mcronp30BaTh IIPpU BBIITIOJTHCHUN

yueOHBIX 3aaHAN TEKCTHI
yueOHHKa, CIIPaBOYHBIE
MaTepHraIbl (mepuoanIecKyro

CUCTCMY XUMHYCCKHUX DJICMCHTOB

JN. Menpeneena, TabIHITy
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHMI M COJIeci B BOJE,
NIEKTPOXUMHUYECKUN pan

HaIpsHKCHUH METaJIOB).

e VMcnonb30Barh Mpu BHITOTHEHUN
y4eOHBIX 33/IaHuil W B TpoIecce
HCCIIEI0BATENIbCKON JIeSITEbHOCTH
HAYYHO-TIOMYJISIPHYIO JINTEPATypy
XMUMUYECKOTO COZIepIKaHus,
CTIPAaBOYHBIE MaTEPUAIBI, PECYpPCHI
WNurepHera.

IloBTOpEeHUE, 060011IeHNE U CHCTEMATH3ALNS U3YYeHHOIr0 MaTepuaJa (2 4)

IToBTOpeHue
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10 KJIACC
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Ob1ee kosmyecTBO YacoB — 68. PezepBHoe Bpemsi — 10 yacos.

Tempbl OcHoOBHOE coepxaHmne OcHoBHBIE BHABI 1eATEJILHOCTH JuekTpoHHbIe (LM POBHIE)
(TemaTnuyeckmne o0pa3oBare/ibHbIE Pecypchl
0JI0KM/MOTYJIN)

IHoBTOpenue (5 4)

B meuenue yuebHoc0 200a: TIOHHUMATh,
NPUMEHITh B CAMOCTOSITENIGHOM — PEdH,
BOCIIPUHMMATh (CIIyXO3pUTEIbHO W/MIU Ha
CIIyX C Yy4€TOM YpPOBHS CILyXOpEYE€BOIO
pa3BUTHA  OOy4aromMXcs) M JIOCTAaTOYHO
BHSATHO M €CTECTBEHHO BOCIIPOU3BOIUTH
TEMAaTUYECKyl0 U TEPMUHOJOTHMUYECKYIO
JIEKCUKY, a TaK)Xe JIEKCUKY IO OpraHU3aliu
yueOHOi NeSITETbHOCTH. BrinonHsaTh
¢donernyeckyro  3apsanky.  Vcmonb3oBarh
JMAKTWIbHYIO (YCTHO-JIAKTHIBHYIO pE4Yb) B
KauecTBe BCIIOMOI'aTeIbHOTO CpencTBa
oO11eHusl.

Ilo oxonuanuu xadxcooti yueOHOU uemeepmu.
BOCIIPUHMMATh Ha CIyX W BOCIPOM3BOJUTH

1.http://www.chemnet.ru ['aszera
«XUMHS» U CAUT JUIsl yauTess « 51
Uy Ha YPOK XUMHUI

http://him. 1september.ru Exunas
kosiekuust LIOP: TlpeameTnas
KOJLIEKIIUS « XHUMUS

http://school-
collection.edu.ru/collection/chemistr
y EcTecTBeHHO-HayuHBIE
AKCIEPUMEHTHI: Xxumus. Komnekius
Poccwuiickoro
00111e00pa3oBaTeaILHOTO MOpTaIa

http://experiment.edu.ru
AJIXUMMUK: caiir JL.1IO.
AnukbepoBoit

http://WwWw alhimik.ru
Bcepoccniickas onuMnuana
MIKOJBHUKOB [0 XMMUH

http://chem.rusolymp.ru

TeMaTI/I‘ICCKYIO nu TCpMHHOHOFH'—IeCKYI'O o
NEKCHKY YUIeOHOH JWMCHMIVIMHBI, a TaKikKe Opranuyeckas XUMHSL: JIICKTPOHHBIN
JIEKCHK o OPTraHW3aLUU eOHOU y4eOHHK 11 CpeIHeH IIKOIEI
Y p ya http://www.chemistry.ssu.samara.ru
JEATEIBHOCTH. .
OCHOBBI XHMHHM: JJIeKTPOHHBIMH
Y4eOHUK

Pa3nen «Hemerasabl u ux coeqmuenus» (33

4, 3 HUX B 10 kiacce — 12 v)

Tema «Oomast
XapaKTepuCTUKA
XHMHYECKHX
3JIEMEHTOB IVA-
rpynnsl. Yrjiepoa u

VYrnepon, aJUIOTPOITHBIE
MOJU(UKALNY, paclpoCTpaHEHUE B
npupose, GU3NIECKHe U XUMUYCCKUE
cBoiictBa. AxacopOuusa. Kpyrosopot
yriepoza B IPUPOJIE.

e OOBSCHATHL OOIIME 3aKOHOMEPHOCTH B
W3MEHEHHM CBOMCTB A1eMEHTOB [V A-rpyniibl
U KX COCAUHEHUH Cy4ETOM CTPOCHHUS HX
aTOMOB.

e XapakTepu3oBaTh (dbuznyeckne 51

1.http://www.chemnet.ru I'azeTa
«XUMHS» U CAUT JUIsl yUUTEIs « Sl
Uy HA YPOK XUMHUN

http://him.1september.ru Enunas
kosutekuust LIOP: [Ipeamernas
KOJTIEKLUS « XUMHUSDY



http://him.1september.ru/
http://www.chemnet.ru/
http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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KpPeMHMUI, UX
coequHeHus» (12 u)

Oxcuapl yrnepoaa, ux (uU3M4ecKue u
XUMHUYECKHE CBOMCTBA, MX OCHCTBHE
Ha)XMBBIC OPraHW3MBbI, IIOJYy4YCHHE
UIIPUMEHEHUE. DKoJIoTn4YeCcKre
poOJIEeMbl, CBA3aHHBIE C OKCHIOM
yrinepona (IV); runoresa rno6aabHOTo
MOTEIJICHUST KJIMMAaTa; ITapHUKOBBIN
a3 dexr.

VYronbHasg KuCIOTa U €€ COMH, HX
¢dusnveckre U XUMUYECKUE CBONCTBA,
MIOJIy4YEHHUE u IIPUMEHEHHE.
KauecTBennas peaxiusi Ha kapOoHart-
VIOHBI.

Hcnonb3oBanue KapOOHATOB B OBITY,
MEIMINHE, IIPOMBIIIUICHHOCTH,
CEJIbCKOM XO35IICTBE.
IlepBoHauanbHBIE HOHATHS 00
OpraHMYECKHX BEIIeCTBaX KaK o
COEAMHEHUSX yIlIeposia: 0COOEHHOCTH
coctaBa u crpoeHud. Ilonsatue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX:

KUpax, Oelkax, yIJIEBOJIAX.
MarepuanbHoe €IUHCTBO
OPraHMYECKUX W HEOPTraHUYEeCKUX
COETMHEHUH.

Kpemuuii, ero  ¢usuueckue

XUMHYECKHE CBOWCTBA, MOJyYCHUE U
MIPUMEHEHUE B DIIEKTPOHUKE.
CoeMHEHUS KPEMHUS B TIPUPOJIC.
OOmume mnpeacTaBieHUs 00 OKCHUJEC
kpemauss  (IV) wu  kpemHHEBOI
KHCJIOTE.

CI/IJ'II/IKaTI)I, X HCIIOJIB30BAaHHEC B

XUMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB
yIIepoAa M KpPEMHMs W HX COCJUHEHUH

(OKCHIOB  yIiepoaa, YroJdbHOW KHCIIOTHI,
KapOOHATOB, OKCHJIAa KPEMHHS, KPEMHHEBOU
KUCJIOTEI, CUJIKATOB), CIIOCOOBI X
HOJ'Iy‘-IeHI/ISI, HpI/IMCHCHI/Ie N3HAUYCHUC B

MPUPOJIE U KUZHU YETIOBEKa.
e Omnpenensath KapOOHAT- U CHJIMKAT- UOHBI B

pacTBope.
¢ OOBSCHATh  CYIIHOCTh  JKOJIOTUYECKUX
npoOsieM, CBS3aHHBIX C  HAXOXKJICHUEM

YIJIEKHUCIIOTO Ta3a B OKpY’Kalollel cpeie.

e UnnroctpupoBars B3aMIMOCBSI3b
HEOPTraHWYECKUX COCIMHEHUM yriaepoaa u
OpraHMYECKHUX BEIICCTB.

e [InanupoBath U OCYIIECTBIATH Ha MIPAKTHKE
XUMHYECKHE  HKCHEPUMEHTHI,  MPOBOAUTH
HAOJIOIEHUS, IeTIaTh BEIBOJIBI IO pe3yabTaTaM
HKCIIEPUMEHTA.

e CnenoBarh npaBuiiaM 0e30macHOM paboThI B
nmabopaTopuu npu WCITIOJIb30BAaHUH
XUMHYECKOU MOCYIbI B 000PYI0BAHHUS.

e Vcnonp30Barh MpPH BHIOJHEHUH Y4EOHBIX
3aJaHuil TEKCThl YydeOHHKa, CIpaBOYHbIC
marepuanbl  (I[lepuogmueckyro  cuctemy
xumudeckux snemenToB J[.M. Menneneena,
TaOIUIly pacTBOPUMOCTHU KHUCIIOT, OCHOBAHHIA
U CcOoJed B BOJAE, DJIEKTPOXUMHUYECKHI P
HanpsKEHUN METaJuIoB).

e Vcrionp30BaTh MpH BHINOJHEHUH Y4EOHBIX
3aJaHUil U B TPOIECCE HCCIEeN0BATEIbCKON
NIeSATETLHOCTH HAYYHO-TIOMYJISIPHYIO

http://school-
collection.edu.ru/collection/chemistr

y EcrecTBeHHO-HayuHbIE
SKCTIIEPUMEHTHI: XuMus. Komnekuus
Poccuiickoro
0011e00pa30BaTeNLHOTO MopTaIa

http://experiment.edu.ru
AJIXUMUK: caiir JLIO.
AnukOepoBoi

http://Www alhimik.ru
Bcepoccniickas onuMmnuana
IIKOJIbHUKOB TI0 XUMUH

http://chem.rusolymp.ru
Opranuyeckast XUMHSL: HJIEKTPOHHBIN
y4eOHUK ISl CPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru
OcHOBBI XHMHM: 3JIEKTPOHHBIH

y4eOHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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6BITy, MCIUIUHE, ITPOMBIINIJICHHOCTH.

Baxwnerimue CTPOUTENIbHBIE
MaTepuanbl:  KepaMHKa,  CTEKIIO,
LIEMEHT, oeToH, JKeJIe300€TOH.
[Tpobaemsr 0e30macHOTO
MCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEIHEBHOM KU3HHU.
JemMoHcTpanuu

Mogenu KpUCTAIITMYECKUX PEIIETOK
anmMasa, rpadura, MOJIEKYJIBI
¢dymiepena.

AncopOrusi pacTBOPEHHBIX BEILIECTB
aAKTUBUPOBAHHBIM YIIIEM.
IIporuBoras.

Buneomarepuanbi: CUJIMKaTHAas
MIPOMBIIIJICHHOCTb.

Mogenu  MONEKyl  OpPraHHYeCKUX
BELIECTB.

JlaGopaTtopHble W NpaKTH4YeCKHUe
padoThI

Jlabopamopmwiii onvim:
KadectBennas peakiusi Ha KapOOHAT-
HOH.

IIpakmuueckue pabomoi:

No 4. TlonmydyeHue yrIeKHUCIIOrO rasa.
KadectBennas peakiusi Ha KapOOHAT-
HOH.

Ne 5. Pemenue skcriepuMeEHTaIbHBIX
3aja4 o teme «Hemeramiby.
Buviuucnenusn

— 1O YypaBHEHUSM XHUMHUYECKUX
peakiuii, eciu OAWH U3 PEareHTOB
JaH B BHUJAE BOJHOTO pacTBopa C

JUTEPATYPY
CITpaBOYHbIE

Nurtepnera.

XUMUYECKOTO
MaTepUaJIbI,

COJICpIKaHUs,
pecypchl
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U3BECTHOI MacCOBOM IOJIEM.

Pasznen «MeTasiibl U MX coeIMHEHUD) (26 1)

Tema
cBOlicTBA
METAJLJIOB»
(Sv)

«Oomme

OO6mrast XxapakTepUCTHKAa XUMHUECKUX
3JIEMEHTOB — METAJIJIOB Ha OCHOBAHUU
ux mnonoxkenus B Ilepuogmyeckoit

CHCTEME XHMHMUYECCKHUX  DJICMCHTOB
J.W. Menneneena u CTPOEHUS
aTOMOB.

Crtpoenue MeTaiuioB. Merammudeckas
CBS3b u METaJINYECKas
KpUCTAITUYECKAs peméTka.
DNEeKTPOXUMUYECKUI psn

HaNnpsoKeHUH MeTauioB. Dusnyeckue
M XUMHUYECKHE CBOMCTBAa METAJIOB.
Oo6mmume CIOCOOBI MTOJTYYCHUS
METAaJIJIOB.

[TonsiTue O KOppPO3MM METAIOB U
OCHOBHBIE  CIIOCOOBI  3aIUTHI  OT
koppo3uu. CruraBel (CTalb, YYTYH,

JIOPaJIIOMUHUH, OpoH3a), ux
IpUMEHEHHE B ObITY U
MMPOMBIIIJICHHOCTH.

JdemoHcTpauuu

O3HakoMJIeHUE C oOpa3zuamu
METaJlIOB U CIJIaBOB, ux

(bU3NIECKIMU CBOWCTBAMH.
Mozenu KpHCTAIITMYECKHX PEIETOK
METaJlIOoB.

Buneomarepuansi: KOppO3HUs
METaJJIOB.

JlaGopaTopHble W NpaKTH4YeCKHUe
padoThI

JlabopamopHvie onvimol:

e PackpbIBaTh CMBICII U3y4aeMbIX MOHATUH U
IPUMEHATH OTH TIOHATUS TpPU ONHUCAHUU
CBOMCTB BEILIECTB U MX IIPEBPAILCHUII.

* OOBsICHAT, O0IIME 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOWCTB 3JIEMEHTOB-METAIOB U
UX COCOUHEHMM C Y4YETOM CTpPOEHHS HX
aTOMOB.

e XapakTepu3oBaTb CTPOEHUE  METaJIOB,
obmue (pu3nyeckrue U XMMUYECKUE CBOMCTBa
METAJIJIOB.

e XapaKkTepu3oBarb
MIOJIy4EHHS] METaJUIOB.
o CrnenoBathb mpaBuiiaM 0e30MacHON padoOTHI B
naboparopuu npu HCIOJIb30BaHUH
XUMHUYECKOH Mocyabl U 000pynOBaHUS.

e [Ipon3BOAUTH BBIYUCIEHUS 110 XUMHUYECKUM
YpaBHEHUSIM.

e lcnionp30Barh MpH BBIMOJIHEHUH Y4eOHBIX
3aJJaHUi  TEKCThl y4eOHWKa, CIIPaBOYHBIC
marepuansl  (Ilepumoguueckyro  cuctemy
xuMu4eckux nsiemeHToB JI.M. MeHpaeneena,
TabJIUIly pacTBOPUMOCTH KHUCIIOT, OCHOBaHHM
U COJE€M B BOAE, NIEKTPOXUMHUYECKHUH Pl
HanpsHKEHUH METasuioB).

e lcrionp30BaTh MpH BBHITIOIHEHUH Y4eOHBIX
3aJlaHUM ¥ B TMPOLIECCE HUCCIEHOBATEIBCKON

obume COCOOBI

JIESATEIIBHOCTU HAy4HO-TIOIYJISIPHYIO
JMTEeparTypy - XUMHYECKOIO  COIEpPIKAHUSA,
CIIPABOYHBIE MaTepHaJlbl, pecypcesl
WNHurepHera.

1.http://www.chemnet.ru ['azera
«XUMHSI» U CAUT JUIsl yauTess « 51
Uy Ha YPOK XUMHUI)

http://him.1september.ru Enunas
xosutekus LIOP: IlpenmeTnas
KOJUTEKLIUS « XAMUSD)

http://school-
collection.edu.ru/collection/chemistr
y EcrecTBeHHO-HayuHbIE
AKCIIEPUMEHTHI: XuMusl. Kommekius
Poccuiickoro
00111e00pa30BaTEIHLHOTO MOPTATA

http://experiment.edu.ru
AJIXUMMUK: caiit J1.IO.
AnukbepoBoit

http://WwWWw alhimik.ru
Bceepoccuiickas onumnuana
LIKOJILHUKOB 110 XUMHH

http://chem.rusolymp.ru
Opranuveckasi XUMUS: AIEKTPOHHBIN
YYCOHHK TSI CPEIHEHN IITKOIBI

http://www.chemistry.ssu.samara.ru

OCHOBBI XMMMH: JJICEKTPOHHBIH
Y4eOHUK



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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O3nHakomyeHue ¢ oOpasiamMu CIUIaBOB
METaJIJIOB.

3aBUCUMOCTh  CKOPOCTH  PEaKIMH
MeTajla C KHUCIOTOM OT IPUPOJBI
MeTaJIIa.

Botuucnenun

— T0 YpPaBHCHHSIM XHMHYECKUX
peakiuii, eciu OAMH U3 PEareHTOB
COJICPIKHUT MPUMECH.

Tema «Bakueiinimne
METAJIBI M HUX
coequHeHus» (21 u)

[llenounbie metamiel. Ilomoxenue B
[Tepuoauueckoi CHCTEME
XAUMHAYECKHUX DJIEMCHTOB
J.. MenneneeBa, CTpOEHUE aTOMOB.
Haxoxnenue B ipupoze.

dusnyeckue ¥ XMMHUYECKHE CBOMCTBA
(Ha nOpuMepe HaTpus U Kaus).
Okcuabl W TUIPOKCUIBI HATpUS U
kanua.  [lpumeHeHue  HICIOYHBIX
METAJJIOB M UX COCIWHCHHUM.
[Ienoyno3emMenbHBIC METaJLJIbI
MAarHui ¥ KaJIbI[Ui, CTPOCHHUE aTOMOB.
[Tonoxenue B [Iepunonnyeckoit
CHCTEeME XHMHUUYECKHX D3JIECMCEHTOB
J.. Menneneena.

Haxoxnenue B nmpupojae. dusnyeckue
1 XUMHYECKHE cBolicTBa. BaxkHenme
COCITUHECHHUS KaJIbIHS (oxcwu,
TUAPOKCU, coin). JKECTKOCTH BOJIBI U

e OOBSCHATH OOIHME 3aKOHOMEPHOCTH B
W3MEHEHNH CBOMCTB DJJIEMEHTOB-METAJIOB B

rpynnax M HUX COEAUHEHUHM C Yy4ETOM
CTPOEHMS UX aTOMOB.
e XapaKTepu3oBaTh (busnueckue u

XUMHUYECKHE CBOMCTBA IMPOCTHIX BCIICCTB
METAJUIOB W WX COCAMHEHUH (OKCHIOB,
THJIPOKCHIIOB,  COJNieH),  CHocoObl  HX
MOJTYYCHHUs, TNPUMECHEHHWE H  3HauCHHE
BIPUPOAC U ’KU3HU YEIIOBEKA.

e Pacrio3HaBaTh ¢ TOMOIIBIO KaueCTBEHHBIX
peakiuii  MOHBI ~ METaUIOB  (Maruus,
ATIOMUHUSA, IMHKA, JKeJIe3a, MEIH).

° HJIaHI/IpOBaTI) " OCYHICCTBJIATDH HA IMPAKTHUKC
XUMHUYECCKHUEC SKCIICPUMCHTEI, IMPOBOJAUTH
HaOJIOICHUS, JIENIaTh BHIBOJIBI 10 pe3yJbTaTam
IKCIIEPUMEHTA.

e CrenoBath npaBuiaM 0e30MacHON paboThI B

1.http://www.chemnet.ru ['aszera
«XUMHUSI» U CAUT JUIsl yuuTess « 51
Wy Ha YPOK XUMHK

http://him.1september.ru Enunas
koiutekuus LIOP: [Ipeaqmernas
KOJUIEKLIUS « XAMUI»

http://school-
collection.edu.ru/collection/chemistr
y EcrecTBeHHO-HayuHbIE
AKCIIEPUMEHTHI: XuMus. Komnekius
Poccuiickoro
00111e00pa3oBaTeIbHOrO nopraa

http://experiment.edu.ru
AJIXUMMUK: caiit JI.I1O.
AnukOepoBoi

htt[}l/ /WWW alhimik.ru
Bceepoccniickas onuMmnuaaa
[IKOJIbHUKOB 110 XUMUH

http://chem.rusolymp.ru
Opranuveckasi XUMUSL: HJICKTPOHHBIN
YYEOHUK IS CPETHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru

Sor ok naboparopuu npu UCHOJIB30BaHUU | OCHOBBI ~ XHMHH:  3JIEKTPOHHBIMH
21000 bl ec YCTPaHl_THHH- XUMHUYECKOH TIOCYZIBI M 000PYIOBAHUSI. y4eOHHK
HHIOMHHHH‘ _ IOIOXKCHHC B | o TIpou3BOAUTE BBIYUCICHHS IO XUMUYECKAM
epUoINYeCcKOn CHCTEME | | prrermsM.
XAUMHUYECKUX 2JIEMEHTOB J.N.
* BricTpauBath OTBETHI (ycTHO/yCTHO-
Menneneesa, CTpOEHHUE aroma.



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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Haxoxnenune B mpupoae. dusnyeckue

u XUMUYECKUE CBOICTBA.
AMdoTepHbIE CBOHCTBA OKCHIAa |
TUAPOKCUIA.

Keneso. [Tonoxxenue B
IIepunonuyeckoit cucTteme
XUMHUYECKUX 3JIEMEHTOB

J.W. Menneneesa, CTpoeHHE aTroMa.
Haxoxnenune B nmpupoae. dusnyeckue
H XuMHYyeckue cBoicTtBa. OKCHIBI,

ruapokcuasl U comu  kenesa  (ID)
wxkenesa (I11).

JdemoHcTpauuu

B3aumoneiicTBre HaTpusi C BOIOM.
OxpamvBaHue IJJaMEHM  HMOHAMHU
HaTpUs U Kaausl.

OxpamvBaHue IJIaMEHM  HMOHAMHU
KaJIbLIUSL.

B3anMopeiicTBue OKCHIa KalIbIHASA C
BOJIOIA.

Buneomarepuainsl: ropeHne xene3a B
KHUCJIOPOJIE U XJIOPE.

JlaGopaTtopHble W NpaKTH4YeCcKHUe

padoThI
Jlabopamopnuie onvimol:
O3HakoMiieHUE C oOpa3uamu

AJIFOMHAHUS M €T0 CIUIaBOB.
AmdoTepHbIe CBOICTBa THIPOKCHIA
AJTFOMUHUA.

KaquTBeHHBIe peaKLII/II/I HA HOHBI
Kejesa.

Ipaxmuueckue pabomai:

Ne 6. JKécTkocTh BOABI U METONLI €6

JAKTUIbHO, MHUCBMEHHO) C OMNOpOoH Ha
UHPOpPMAIUI0 M3 Y4eOHMKAa M CHPABOYHBIX
MaTepualioB, HCIOJIb30BaTb B  COCTaBe
BBICKA3bIBAHUN  WM3YYEHHBId  IOHATHUWHBIN
anmapar Kypca XuMHUH.

e Vcnonp30BaTh MpU BHIIOJHEHUH Y4EOHBIX
3aJlaHUM UM B MPOLIECCE HCCIEHOBATEIBCKON

JIESATEIIBHOCTU Hay4HO-TIOIYJISIPHYIO
JMTEparTypy  XUMHYECKOIO  COIEpPKAHWUA,
CIIPABOYHBIE MaTepHaJlbl, pecypcsl
WNHrepHera.
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yCTpaHEHHS.

Ne 7. PeieHne  3KCnepUMEHTAIbHBIX
3aja4 1o reme «MeTtasuib».
Boiuucnenusn

— 10 YpPaBHEHUSAM XUMHUYECKUX
peakuuii, eciau OJUH U3 PEarcHTOB
IaH B M30BITKE MM  COIEPKUT
IIPUMECH;

— MaccOBOM J0IM BBIXOJA NMPOAYKTa
peaxkuuu.

Paznesn «Xumus v oOKpykawinas cpeuay (5 4)

Tema «BemecrBa u
MaTepuaJibl B
JKM3HH  4YeJIOBEKa»
(59)

HoBbie marepuanibl U TEXHOJIOTHH.
BemecTBa H Marepuabl B
MMOBCEIHEBHOM  JKM3HM  dYeEJIOBEKa.
XuUMUs U 310pOBbE.

be3omacHoe KCIIOIb30BaHHE BEILECTB
UXUMUYECKUX PEAKIIMHA B OBITY.

o XapakTepu3oBaTh POJIb XUMHH BPa3JIUYHBIX
chepax JEATEIBHOCTH JIHOJCH, OCHOBHBIE
BEUIECTBA M MaTepuasbl, IPUMEHSEMbIE B
’KM3HU COBPEMEHHOTO YEJIOBEKA.

® OOBACHATH YCIIOBHSL
UCIIOJb30BaHMSI  BELIECTB

0e30I1acHOro
nu XUMHUYCCKUX

1.http://www.chemnet.ru ['a3zera
«XUMHUSI» U CAUT U1l yUUTEIs « S
W1y Ha YPOK XUMUK)

http://him.1september.ru Enunas
kosutekuus LIOP: [Ipeaqmernas
KOJLIEKIIUS « XUMUSD)

http://school-
collection.edu.ru/collection/chemistr

Hprponsie VCTORHIKH | peaktuit B ObiTy. y EcrecTBeHHO-HayuHbIE
YIIEBOAOPOIOB  (Yrojb, NPUPOIHBIH | o AHanu3upoBaTh M KPUTHYECKH OIICHUBATH SKCHEPUMEHTHI: Xumus. Konnekuus
ras, He(TB), IIPOAYKTBI X | yadopMauio OBIMSHUM MPOMBIIIIEHHOCTH, | Poccuiickoro
nepepaboTKh, HMX pONb  BOBITY W | cenpckoro XO3siiCTBa, Tpancropra u ap. | ©OLIC00pPa30BaTEIBHOIO MOpTaa
ITPOMBIIIUICHHOCTH. HAaCOCTOSIHUE OKPYXKAIOIIEH CPEbI. http:// exm?nmvent.edu.ru
OcHoBbI OKONOTHYECKOH | o Yyerh OKa3bIBATH MCPBYIO IIOMOLIb IPH ﬁgilgé\/l UK caiit JLIO.
pPOBOM

I'PaMOTHOCTH. XUMHUYECKHUX 0’KOTaX U OTPABJICHUSX. http://Www alhimik.ru
XHMquCKer 3arpA3HCHHUC | o HpI/IHI/IMaTB y4dacTue B 06Cy)KI[eHI/H/I BCGpOCCHfICKaSI oJimMIIaaa
OKpY’Karowelt  cpeibl  (HPEAENBHO | ooGren  xpMudeckolf W KONOTHYECKOil MK}?&;I-{/I;T}?:mH?u);g%ng .
e T anpasenoct. ks SO0 | Oprainsan o i o
Ponp XUMHH B pelieHnn 5 yqe_GHHK A CPERHEH ITKOIET

BO3MOXKHBIC ITYTH €€ PCIICHU. http://www.chemistry.ssu.samara.ru
SKOMOTHHECKHX IpoGaeM. OCHOBBI XHMHM: JJI€KTPOHHBIMH

Y4eOHUK

IloBTropeHue, 00600IEHHE M CHCTEMATH3AUMSA H3y4YeHHOro marepuajna (10 v) Hpe,Z[YCManI/IBaeTCH IIOBTOPCHHUC



http://www.chemistry.ssu.samara.ru/
http://chem.rusolymp.ru/
http://www/
http://experiment.edu.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://him.1september.ru/
http://www.chemnet.ru/
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AIIEMEHTOB COZICPKaHUS Y4eOHOM TUCHUIUIMHBI, OCBauBaBIIerocs Ha 4 — 6 rojgax oOy4yeHus (B
8 — 10 kiaccax) Ha yposue OOO.

[ToBropenue (10 u)

B pasnene remarndeckoro niaHUpOBaHUS pabodell MporpaMMbl HEOOXOIUMO y4ECTh BO3MOKHOCTH HCIOIb30BAaHUS SJIEKTPOHHBIX (LIM(PPOBBHIX)
00pa3oBaTeIbHBIX PECYPCOB, SIBISIOIINXCA Y4EOHO-METOINYECKUMHU MaTepuaiaMu, peanu3yromumu augakrudeckue BosMoxkHoct KT, conepxkanue
KOTOPBIX COOTBETCTBYET 3aKOHOAATENIbCTBY 00 0Opa3oBaHUM (MYJIBTUMEAMHHBIE HPOTPaMMBbl, AJIEKTPOHHbIE YYEOHMKM M pabodue TeTpanu,
AIIEKTPOHHBIE OMOIMOTEKH, BUPTYAIbHBIC JTA00PATOPHH, UTPOBBIE MTPOrPaAMMBI, KOJUIEKIINU IH(POBBIX 00pa30BaTeIbHBIX PECYpCOB W/WIIHU JIP.).
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