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PABOYAS ITPOT'PAMMA
MO YYEBHOMY MPEJIMETY

XUMUA

OCHOBHOE€ 00111ee 00pa3oBaHue
(8-9 kaacchI)

ba3oBblil ypoBEHB
Cpoxk ocBoeHust mporpammel — 136 gacoB

Ha 0a3ze LlenTpa oOpa3oBaHus €CTECTBEHHO-HAYYHOW U TEXHOJIOTUIECKOMN
HanpasiieHHOCTH «Touka PocTta»
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PaGowass mporpamma mo ydeOHOMY mpenmery «Xumus» (0a30BbIii YpOBEHB)
(mpeameTHast obnacTb «EctecTBeHHO-Hay4HbIE TIPEIMETHI») BKJIFOYAET
HOSICHUTENBHYIO 3alIUCKY, COJIepKaHue 00ydeHus, TNIaHUPYEeMble pe3yJIbTaThl OCBOCHUS
IPOTrPaMMBI 110 XUMHH, TEMATUIECKOE TUITAHUPOBAHUE.

[ToscHuTenbHas 3amUcKa OTpakaeT OOIIME LeMd M 3aJa4d HM3y4YCeHUs XHUMUH,
XapaKTePUCTUKY TCUXOJIOTUYECKUX MPEANOChIIOK K €€ H3Y4eHHUIO 00ydJarolMMMuCH,
MECTO B CTPYKType Y4eOHOTo IUIaHAa, a TaKKe IMOIXOABl K OTOOpYy COIep.aHWs,
K OTIpPEJIEIEHHIO TNIAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue OOydeHHMs] PpaCKphIBaeT  COJEpXKATENbHbIE JIMHUU, KOTOPBIE
IpeIararoTcs A 00s13aTENbHOTO U3YYEeHUS B KaXXIOM KJIacce Ha YpOBHE OCHOBHOTO
o0mrero oOpa3oBaHmsL.

[TnanupyeMbie pe3yabTaThl OCBOCHUS TMPOTPAMMBI 10 XHMHH  BKIIFOYAIOT
JUYHOCTHBIE, METalpeIMEeTHbIE pe3ylIbTaThl 3a BECh MEPHOA OOYUYeHHUS Ha YpOBHE
OCHOBHOTO 00IIEro o0pa3oBaHUs, a TAKXKE MPEIMETHBIE JOCTHXKEHHUSI 00yJaromerocs
3a KaX bl TOJ] 00ydeHUSI.

IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHHU Ha YpPOBHE OCHOBHOI'O OOIIETr0 0Opa30BaHUsl COCTaBJIECHA
Ha OCHOBE TpeOOBaHMM K pe3yldbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTesIbHOM
IporpaMMbl OCHOBHOro oOmiero oOpaszoBanusi, npenacraBieHHbix B DI'OC OO0,
a TakKe Ha OCHOBe (enepasbHOM palbodeil mporpaMMbl BOCHUTAHUS M C yYETOM
KOHLEMUIHUNA MpenojaBaHusl y4dyeOHOro mpeamera «XuMHs» B 00pa3oBaTelbHBIX
opranuzanusx Poccuiickoit @enepanum.

[Iporpamma nmo XxuMHM pa3pabOTaHa C LEJbI0 OKa3aHUS METOJMYECKOW MOMOIIU
YUUTEIIO B CO3/ITaHUU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[IporpamMMma 1o XxuMuM Aa€T MpeCTaBIeHUE O LeNiX, o0lIel cTpaTeruu o0y4eHus,
BOCIIMTaHUS W  Pa3BUTUA  OOYyYAIOIIMXCS  CPEICTBAaMH  Y4eOHOro MpeaMmeTa,
YCTAaHABIMBAET  00s3aTEIbHOE  MPEAMETHOE  COJAEp)KaHue,  IpeaycMaTpuBaeT
pacnpezieseHue ero o KjiaccaMm U CTPYKTYPUPOBAHME IO pa3jesiaM U TEMaM MPOrpaMM bl
0 XWMHH, OIpEAENSIET KOJIUYECTBEHHbIE W KAYECTBEHHBIE  XAPAKTEPUCTUKHU
COJIEP)KAaHMSI, PEKOMEHIYEMYIO MOCIIENOBATENbHOCTh H3YYEHHUSI XHMHH C Y4ETOM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBf3€H, JIOTMKM YdeOHOro mpoliecca,
BO3PACTHBIX OCOOEHHOCTEW OOydaroluxcs, OINpeaesieT BO3MOXKHOCTU MpeaMeTa
JUIsL peanu3aiiid TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
nporpaMMbl Ha YpPOBHE OCHOBHOTO OOIEro o00pa3oBaHUs, a Takke TpeOOBaHUI
K pe3yibTaraM OOy4YeHHs XUMHUU Ha YpOBHE IIeJield M3y4YeHUsl MpeAMEeTa U OCHOBHBIX
BUJIOB y4€OHO-TI03HABATEILHON AESATENBHOCTH 00YYarOUIErocss Mo OCBOEHUIO y4eOHOTO
COZIEpKaHUS.



3HaHWEe XHUMHUHU CIIY)KUT OCHOBOM i1 (pOpPMHpPOBAHHMS  MHPOBO33PEHHS
o0ydJaroiierocsi, ero MnpeACcTaBIeHU O MaTepUaJbHOM €JIMHCTBE MHUpPA, BaXKHYIO POJIb
urparoT (GopMuUpyeMble XUMHUEH TPEICTAaBICHUS O B3aUMOIPEBPALICHUAX DHEPTUH
1 00 DSBOJIOIMU BEIIECTB B NPHUPOAC, O IMYTAX PEIICHHS TJIO0AIBHBIX MPOOJIeM
YCTOMYMBOIO PA3BUTUs YEJIOBEUECTBA — CHIPHEBOM, JHEPreTUYECKOM, IHUIIEBOU
1 DKOJIOTUYECKOM 0€30macHOCTH, TPoOJIeM 3paBOOXPaHEHHUS.

N3ydyeHune xumun:

CIIOCOOCTBYET peall3allid BO3MOXKHOCTEH ISl caMOpa3BUTHS W (HOPMHUPOBAHUS
KYJIbTYPbI TUYHOCTH, €€ o011el U PyHKITMOHATHHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHE MBIIIJICHUS W TBOPUYECKHUX CIIOCOOHOCTEH
o0yJarolmmxcs,  HAaBBIKOB ~ MX  CaMOCTOSITEIbHOM  Y4eOHOH  JIeSITCIBHOCTH,
AKCHEPUMEHTAIBHBIX U HCCIENOBATEIbCKUX  yYMEHUM,  HEOOXOAUMBIX  Kak
B MTOBCEIHEBHOM JKU3HU, TaK U B MPO(PECCUOHATBHON e TEIbHOCTH;

3HAKOMHUT CO CIENU(UKON HAYYHOTO MBILIUICHHUSI, 3aKJ1a/IbIBA€T OCHOBBI IIE€JIOCTHOTO
B3[UIJa HA EIWHCTBO IIPUPOABI M YEJIOBEKA, SBIIETCA OTBETCTBEHHBIM 3TAaIlOM
B (pOopMUpPOBAHUM €CTECTBEHHOHAYYHON IPaMOTHOCTH 00 y4arOIUXCS;

croco6cTBYeT OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO -HAYYHBIM
3HAHUSAM, K TPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B JKOJOTMYECKOE 0Opa3oBaHHE
00 yJarommxcs.

JlaHHbpie HampaBlieHUs B OOYYEHHHM XUMHUHU OOECIeUUBarOTCS crenudukon
coJiepKaHusl yueOHOT0 MpeaMeTa, KOTOPBIN SIBISIETCS MeAaroru4eck aJanTUPOBaHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUHU HA ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHUs OPUEHTHUPOBAH
HAa OCBOCHHME OOYYAIOIIUMHCS CHUCTEMbI TEPBOHAYATBHBIX MOHSTUNH XUMHUHU, OCHOB
HEOPraHWYECKONM XWUMHUU U HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IOHATUNA OPraHUYECKOU
XAMUH.

CtpykTypa colepKaHHsl TPOTpaMMbl IO XUMHU C(HOpPMHUpPOBaHAa Ha OCHOBE
CHUCTEMHOI0 No1xo/1a K €€ nzydeHnto. ColiepaHue CKIaIbIBACTCS U3 CUCTEMBI TOHATUI
0 XMMHMYECKOM 3JIEMEHTE U BEIIECTBE U CHUCTEMBI MOHATUA O XUMHYECKOW PEAKIUU.
O6e 9T CcHuCTEeMBbl CTPYKTYPHO OpPraHW30BaHbl IO MPHUHIUIY TMOCIEI0BATEIHLHOTO
Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOT'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

[Tepuoanueckoro 3akona /[.1. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

YUE€HHUS O CTPOCHUM aTOMa U XUMUYECKOH CBSI3H;

NpeACTaBIECHUN 00 JIEKTPOJUTUUECKON TUCCOIMAIIMU BEILIECTB B PaCTBOpPAX.

TeopeTnueckre 3HaHUS pACCMATPUBAIOTCSA HA OCHOBE SMITUPUYECKH MTOJTYYECHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO YPOBHS K JAPYTrOMY,
BBITIONTHASL (YHKIMM OOBSICHEHUS] W TPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MOXHOCTEW MPAKTUYECKOr0 MPUMEHEHHUS U MOJYYCHUS U3y4aeMbIX BEIIECTB.



OcBoeHMe mporpaMmbl IO XUMHUHM CIIOCOOCTBYET (hOPMUPOBAHUIO MPEACTABICHUS
0 XMMHYECKOM COCTaBJISIFOIICH HAyYHOM KapTHUHBI MHpPA B JIOTUKE €€ CUCTEMHOWU
MPUPOJIbI, IECHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAaM MO3HAHHUS B HAYKE,
N3ydeHue XUMUU MPOUCXOIUT C TPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHBIX y4eOHbIX
npeameToB: «Okpysxaromuii Mmupy», «buonorus. 5—7 knaccel» U «Pu3nKa. 7 KIaccy.

[Ipy HU3y4eHUM XUMHUHM MPOUCXOIUT (POPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKOU
HAayKd Kak oOOJIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON JEATeIbHOCTU
YyeJloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHL. 3ajaya y4eOHOro
peIMeTa COCTOUT B (DOPMHUPOBAHWHM CUCTEMBI XUMHUYECKUX 3HAHUH — BaKHEUITUX
(GakToB, TOHATHI, 3aKOHOB W TEOPETUYECKUX IMOJIOKEHUH, TOCTYIMHBIX O0000IIeHUN
MHUPOBO33PEHUYECKOTO XapaKTepa, S3blka HAyKH, B MPUOOILICHUH K HAYYHBIM METOJaM
MO3HAHUS TIPU M3YYEHUU BENMIECTB M XHUMHUYECKUX pEakiuii, B (POPMUPOBAHHUH
U Pa3BUTHM IO3HABATEJIbHBIX YMEHHM W MX NPUMEHEHUH B y4eOHO-TI03HABATEIHHOM
U y4eOHO-HCCIIEOBATEIbCKON  JEATENbHOCTH, OCBOCHUM IpaBui OE30MacHOro
oOpallleHusI C BEIIeCTBAMH B TTOBCEIHEBHOM KU3HH.

[Ipy wm3ydyeHUM XUMUKM Ha YPOBHE OCHOBHOTO 00IEero oOpa3oBaHUsA BaXHOE
3HaUYEHUE MPUOOPENU TaKHE 111, KaK:

dbopMupoBaHue MHTEIUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM
K CcamM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOATEIBHOMY MPUHSITHUIO PEIICHU,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOUTUMCS YCIIOBUSM >KU3HU;

HAIPABJICHHOCTh OOYYEHUS Ha CHCTEeMAaTHYeCKOe MPUOOIIEeHHE OOy4YaroIIUXCs
K CaMOCTOSITEJIbHOM IMO3HABATEJIbHOW JACSATENbHOCTH, HAy4YHBIM METOJaM IO3HAHUS,
(GhOpMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CITOCOOHOCTEH K XUMHH;

oOecreyeHne ycaoBHi, CIOCOOCTBYIOMMUX MPUOOPETEHUIO 00YUYAIOIMMHUCS OIbITa
pa3HOOOpa3HON JEeSATENbHOCTH, TO3HAHUS W CaMOIMO3HAHUSA, KIIOYEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIIN ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JIJISl Pa3IMYHbIX BUJIOB
JEATEIIbHOCTH;

dbopmupoBanue oOmeld (HYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON T'PaMOTHOCTH,
B TOM YHCJIE YMEHUI OOBSICHATh U OLICHUBATH SBJICHUS OKPY>KAIOIIET0 MUPA, UCTIOb3Ys
3HAHUSA U OINBIT, MMOJYYEHHbIE MPU U3YYCHUU XUMHUH, MPUMEHATh UX MPU PEIICHUU
po0JieM B MOBCEAHEBHOM KU3HU U TPYJAOBOM JAEATEILHOCTH;

dbopMupoBaHue y O0OYy4aIOMUXCS TYMaHUCTHYECKUX OTHOIICHHWM, MOHUMAaHUS
IEHHOCTH XUMWYECKUX 3HAHUW Ui BBIPAOOTKH HKOJOTHYECKH II€IecO00pa3HOro
TIOBEJICHHS B OBITY M TPYIOBOM JESITEIILHOCTH B LIEJISAX COXPAHEHHS CBOETO 3/I0POBbS U
OKPYKAIOIIEN MPUPOJHON CPEJIBL;

pa3BUTHE MOTHBAllUM K OOY4YEHHIO, CIOCOOHOCTE K  CaMOKOHTPOJIIO
¥ CAaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIECUYEIIOBEYSCKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO U HAMPABICHHOCTU JTaJIbHEUIIIETO 00 ydeHHs.

OO6miee 9Yucao0 4YacoB, PEKOMEHIOBAHHBIX [JIsi M3ydeHHsT XuMuu, — 136 yacos:
B 8 kimacce — 68 yacoB (2 yaca B Hezenmo), B 9 kinacce — 68 yacoB (2 vaca B HEJEIIO).



JI7ist KaXKZI0ro Kjacca MpeycMOTPEHO pe3epBHOE ydeOHOE BpeMs, KOTOPOE MOMKET
OBITh KCIIOJIB30BAHO YYACTHUKAMHU 00pa30BaTeNIbHOIO Mpoliecca B LEesX GOpMUPOBAHUS
BapUATUBHOM COCTABJISIIOIIEH COACPKaHUSI KOHKPETHOM pabouei mporpaMmsl. [Ipu sTom
oOs3aTenibHass  (MHBAapUaHTHAsl) YacTh COJCP)KAaHUS TMPEAMETa, YCTaHOBJIEHHAs
npuUMeEpHOH paboyeil mporpaMmoii, U BpeMs, OTBOJAMMOE Ha €€ U3y4eHUE, JOKHBI ObITh
COXPAaHEHBI MTOJTHOCTBIO.



COJAEP KAHUE OBYUYEHUASA

8 KVIACC

IlepBoHaYaIbHbIE XUMUYECKHE IOHATHSA

[IpenmeT xumuu. Poiab XUMUK B )KM3HU YEJIOBEKA. XUMHUA B CUCTEME HayK. Tena u
BelecTBa. duznueckue CBOMCTBA BENIECTB. ATperarHoe cocTosinue BemiecTB. [lonstue
0 METOJax IO3HaHWsd B XUMHUHM. Huctele BemecTBa U cMmecH. CrnocoObl pa3feieHus
CMeceH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 37IeMEHThI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[IpocTbie U CIIOKHBIC BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumudeckas (opmyna. BajaeHTHOCTP aTOMOB XHMHYECKHX DJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHocHTeNbHAass aToMHas Macca. OTHocHTeNIbHAs
MOJIEKYJISIpHas Macca. MaccoBasi 10Ji1 XUMHYECKOTO 3JIEMEHTA B COCIMHECHUH.

KommuecTBo BemecTBa. Mosb. MossipHas macca. B3auMoCBsi3b KOJIMUECTBA, MACCHI
U YHClla CTPYKTYPHBIX €IHWHMI] BemecTBa. Pacu€Tel 1o dopmylaM XUMHUYECKUX
COCIUHCHUM.

DOU3NYECKAE U XUMUYECKUE ABICHUA. XUMUUYECKasd peaklus U €€ NpU3HaKku. 3aKOH
COXpaHEHMSI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Knaccudukanus XMMUYECKUX
peakiuii (coeTuHEHUs, pa3I0XKEHUs, 3aMEIIICHUs, OOMEHa).

Xumuueckuil 9KCnepumenm:

3HAKOMCTBO C XUMHYECKOH TMOCYy/IOHM, MpaBUJiaMd pabOThl B JlabOpaTopuu U
npuémamu oOpalieHuss ¢ J1abopaTOpHBIM 000PYTOBAaHUEM, HW3YUYCHHE W OMHMCAHHE
bu3nYecKrX CBOMCTB 00pa3I[0B HEOPraHMYECKUX BEIIECTB, HaOOAeHUE (HU3UYECKUX
(n1aBieHWE BOCKA, TasHUE JIbJ1a, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHICHCAIUs
BOAbI) W XUMHUYECKMX (TOpEHHE CBEUM, TMPOKAIUBAHUE MEIHOU MPOBOJIOKH,
B3aMMOJICHCTBUE Meja C KHUCJIOTOW) SIBJICHWM, HAOJIIOJICHUE M OMUCAaHWE IMPU3HAKOB
NPOTEKAHUS XUMHUYCCKUX peakiuii (pasioeHWe caxapa, B3aUMOJCHCTBHE CEPHOM
KHCJIOTBI C XJIOpUAOM Oapus, pasziokenune ruapokcuaa meau (ll) mpu HarpeBanum,
B3aUMO/ICHCTBHUE Kee3a ¢ pacTBopoM cosid Meau (1), u3ydenne crmocoOoB pa3eicHus
cMeceil (C TIOMOIIBI0O MarHuTa, (QUIbTpOBaHWE, BBITIAPUBAHUE, JAUCTHILISAINS,
xpoMarorpadus), MPOBEICHUE OYUCTKUA MOBAPEHHOM COJM, HAOIIOJEHUE U ONMUCAHUE
pEe3yibTaTOB TMPOBEACHUS ONbITa, WLIIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl,
CO3JIaHue MoJIeNIel MOJIEKYIT (IIIapOCTEePIKHEBBIX).

Baxnelllnue npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razos. Cocras Boznyxa. Kucinopoa — 351eMEHT 1 pOCTOE BEIMIECTBO.
HaxoxjeHue Kuciiopoja B MpUpoae, GpU3MUECKUe U XUMUYCCKHE CBOMCTBA (peakiuu
ropeausi). Oxcuael. I[lpumenenune kucinopoga. CrnocoObl MOMyYEeHUS KHUCIOPOIa
B Jaboparopuu M mpombinuieHHOCTU. KpyroBopor kuciopoga B mpupoae. O30H —
aJUIOTpOonHasi MOAUUKaIUs KUCIOPOa.



TernoBoit >PPeKT XUMUYECKON peakuu, TEPMOXHUMHUYECKHE YPaBHEHHS, IK30-
U DHJIOTEPMUYECKHE peakUWU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO31yXa,
yCHUJIEHHE MTAapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocrtoe BemecTBO. HaxoxzaeHue Boaopoaa B IIPUPOJE,
bu3uYecKrue U XUMUYECKAE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI ToiydeHuss. KucioTer u
COJIN.

Mosnsipablilt 00bEM ra30B. Pacy€Tsl Mo XMMHUUECKUM YpaBHEHUSIM.

®usnueckne cBOMCTBA BOAbl. Boga kak pactBopurens. PactBopsl. HacelieHHbIE 1
HEHACBHIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BelleCTB B BoJie. MaccoBas J0Ji BEIIECTBA
B pacTBope. XUMHUYECKHE CBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpoB B mpupojie u
B )KM3HH 4YeJIoBeKa. KpyroBopoT BOJibI B IpUpoOJIe. 3arps3sHEHUE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ,.

Knaccuduxamuss Heopranuueckux coemuHeHuidd. Oxcunpl.  Knaccudukamms
OKCH/JIOB: cojieo0pasyronue (ocHOBHBIE, KUCJIOTHBIE, amM(oTepHbIE) u
HecosieoOpasyromue. HoMenknatypa okcusioB. @uU3MYECKUe U XUMHUYECKHE CBOMCTBA
okcu10B. [lonyyeHue oKkCuaoB.

OcHoBanus. Knaccudukanuss ocCHOBaHMI: MIENOYH U HEPACTBOPUMBIE OCHOBAHHSL.
Homenknarypa ocHoBanuii. ®Puszndeckue W XHUMUYECKHME CBOMCTBA OCHOBAHUM.
[TonydyeHnue OCHOBaHUI.

Kucnotel. Knaccudukanusa xucinor. Homenkmatypa kucior. dusuueckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Psa aktuBHOCcTH MetaiuioB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Comu. Homenkiarypa coseil. Du3nueckMe M XUMHYECKHE CBOWCTBA COJICH.
[Tonyuenue conen.

['eHeTnueckas CBsI3b MEXK/y KJIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuyeckutl SKCnepumenm:

Ka4eCTBEHHOE OIPEICICHUE COICPKaHUS KHCIIOpoJa B BO3IyXe, IMOJIYYCHUE,
coOWpaHue, pAaclo3HaBaHWE W HM3YYCHUEC CBOWCTB KHUCIOpOJAa, HaOIIOIEHUE
B3aUMO/JICHCTBHS BEIIECTB C KHCIOPOJAOM M YCJIOBHS BO3HMKHOBCHHS W TPEKPAIICHUS
ropeaus (Mmokapa), O3HaAKOMJICHHE C oOpa3llaMd OKCHIOB M OIMCAaHHE WX CBOMCTB,
MOJIydeHHe, COOMpaHWe, paclo3HaBaHWE W H3YUEHHE CBOWCTB BOjaoponaa (TOpeHue),
B3aumoelicteue Bomopoda ¢ okcupoMm wMeau  (II)  (Bo3MoOkHO —HCMONIB30BaHME
BHJICOMAaTEPHAIIOB), HAOJIOZCHHE 00PA3IIOB BEIIECTB KOJMUSCTBOM 1 MOJIb, HCCIICIOBAHNE
0COOEHHOCTEH PAaCTBOPEHHUS BEIIECTB C PAa3IMYHONW PacTBOPUMOCTHIO, MPUTOTOBJICHHUE
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM JOJIENM PACTBOPEHHOIO BELIECTBA, B3AUMOICHCTBUE
BOAbI ¢ MeTaulamu  (HaTpueM ©  KaimblmeMm)  (BO3MOXKHO — HMCITOJIb30BaHHUE
BU/ICOMATEPHAIIOB), HCCIIEAOBAaHHE OOpA3OB HEOPraHUYECKUX BEIIECTB Pa3IMUYHBIX
KJIaCCOB, HAOJIFOICHUE N3MEHEHUS OKPACKH MHMKATOPOB B paCTBOPaxX KHUCJIOT H MICJIOUCH,
usydeHue B3auMmojeiicTBus okcuga meau (II) ¢ pacTBopoM CepHO# KHCIIOTBI, KHCIOT
C MeTaUIlaMH, peaKlMid HEUTPAIU3allH, IOJYyYCHUE HEPACTBOPUMBIX OCHOBAHHIA,



BBITCCHCHHUEC OAHOTO METAJlJIa APYIrUM M3 pacTBOpa COJIM, PCIICHHUE SKCIICPUMCHTAJIbBHBIX
3aaa4 110 TEMC «Baxnenme Kiaaccel HCOPraHNMYCCKHX COGI[PIHﬁHI/IfI)).

Iepuoguueckunii 3axkoH u Ilepuogmueckasi cucreMa XUMHYECKHMX 3JJIEMEHTOB
A.N. MenngeneeBa. CTpoeHue aToMoOB. XHMHYeCKass CBSI3b. OKHMCINTEIbHO-
BOCCTAHOBHUTE/IbHbIC PEAKINHU

[lepBbie MOMBITKK KJIacCUPUKAIIMU XUMUYECKHX 3JieMeHTOB. [loHsTHe 0 Trpymnmax
CXOIHBIX AJIIEMEHTOB (ILEJIOYHBIC U IIETOYHO3EMENbHbIE METAILIbI, TaJIOr€Hbl, UHEPTHHIC
rasbl). DJIEMEHTBI, KOTOPbIC 00Pa3yOT aM(POTEPHBIC OKCHUIBI U THAPOKCH/IBI.

Ilepmonnuecknii  3akoH. Ilepuoanueckass CuUCTEMa XHMHYECKHX JJIEMEHTOB
J.1. MenneneeBa. Kopotkonepuonnas u giuHHONEpHoaHas Gopmer [lepuonnueckoit
cucreMbl xuMuudeckux anemeHToB [[.1. MenaeneeBa. [lepuons! u rpynnel. @uzndeckui
CMBICJI IOPSAJIKOBOTO HOMEPA, HOMEPOB MEPHO/IA U TPYIIIIBI FJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX snaep. M3orombl. OnekTpoHsl. CTpoeHHE
AJIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKUX 37eMeHTOB [lepuoauueckoil
cucrembl JI.MI. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO DJJIEMEHTA II0 €ro
noJjioxeHuto B llepuonnueckon cucreme /.M. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHMsS paguyca aTOMOB XHMHUYECKMX DJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPYIIIAM U IIEPUOIAM.

3nauenue llepumoanueckoro 3akoHa u Ileproguyueckoil CHUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTHS HayKU U ITpakTuku. [{.11. MeHneneeB — yd€HbIN U TPAKIAHUH.

Xumuyeckas  cBs3b. KoBajeHTHass (moJisipHass W HEMOJISIpHAs)  CBS3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs! CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoieccs
OKHCJIEHUS U BOCCTaHOBIEHUA. OKHUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuyeckuil sKchepumenm:

u3ydeHne oOpaslloB BEIISCTB METAJIOB W HEMETAUIOB, B3aMMOCHCTBUE
TUJPOKCHIA IIMHKA C pacTBOpaMHU KHUCJIOT U IIEJI0Yei, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (rOpeHue,
peaKkIuu pa3aoKeHUs, COSTUHEHNS).

Meoscnpeomemuvie ces3u

Peanuzanuss MeEXNpeaMETHBIX CBS3€H MNpU W3YyYeHWH XUMUU B 8 Kiacce
OCYIIECTBIIACTCS YEPE3 UCITOJIb30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX TIOHITHH, TaK
W TIOHATUH, SBISAIOMIMXCS CHUCTEMHBIMHU JJII OTIEJBHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOTI'O LIUKJIA.

OO0mme ecTeCTBeHHOHAYYHbIC TTOHATHUS: HAYYHBIN (haKT, TUTIOTE3a, TEOpHUs, 3aKOH,
aHaJ M3, CHHTE3, KIacCU(pUKAIUS, TCPHOJUYHOCTh, HAOMOJCHUE, DKCICPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

dusuka: Marepus, aToM, JIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIHJ, HU30TOIbI,
PaMOAaKTUBHOCTh, MOJICKYJA, DOJIEKTPUYSCKUN 3apsij,, BEIIECTBO, TeJO, OO0BEM,



arperaTHOe COCTOSTHHE BEIECTBa, ra3, (U3MYSCKUE BEIMIUHBI, CIUHUIIBI U3MEPCHHS,
KOCMOC, IIJIaHEeTHI, 3BE3/161, COJIHIIE.

buonorus: doTocunTtes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIC MOPOMABI, MOJIE3HBIC
UCKOIaeMbI€, TOTUIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKAs peakius

[lepmognuecknii 3akoH. llepuomnueckas cHUCTEMAa XUMHYECKHUX JJIEMEHTOB
A.N. MenneneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX MEPUOMNOB, KallMs, KaJdblUsl U UX COCAUHECHUU
B COOTBETCTBUU C IIOJOKEHUEM 3JIEMEHTOB B [lepruoanueckoil cucteMe U CTPOEHUEM UX
aTOMOB.

CtpoeHne BenecTBa: BUbl XUMUYECKOUN CBSI3HU. THIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALIMYECKOW PpEIIETKA H BHUAA
XMMHUYECKOU CBS3U.

Knaccuduxamuss M HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOKCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTAaHUYECKUX COCIUHEHU,
I€HETUYECKAs CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukamuss  XUMUYECKMX ~ peakiui 1O  pa3Iu4HbIM  MPU3HAKAM
(Mo 4YMcay W COCTaBy Y4acTBYIOIIMX B PEAKI[MH BEIIECTB, MO TEMIOBOMY 3(h(deKTy,
M0 M3MEHEHUIO CTEeNeHEH OKUCICHUS XUMHUYECKHX DJJEMEHTOB, MO OOpaTHUMOCTH,
10 YYacTHIO Karajam3aTopa). JK30- U IHAOTCPMHUUYCCKUE PEAKIIMH, TEPMOXUMHYCCKUE
YpaBHEHUS.

[lonsiTue 0 cKOpocTM XuMHUYecKOM peakinuu. IloHstne 00 o0OpaTUMBIX U
HEOOpPaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. Ilomstne o karammse. IloHsTHE O  XMMHUYECKOM  PaBHOBECHH.
@DaKTOpbI, BIUSAIOIINE HA CKOPOCTh XUMUYECKON PEAKIMU U MOJIOKEHUE XUMHYECKOTO
paBHOBECHSL.

OKUCANTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBLHON peakinu. COCTaBICHUE YPABHEHHIN OKUCIUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIIMI C MCIIOJIb30BAHUEM METOa JICKTPOHHOTO OasiaHca.

Teoprst PNEKTPOIUTHYECKON IUCCONMALNM. OJIEKTPOJIUTHI W  HEAJIEKTPOJIUTHI.
Katnonbl, aHuOHbl. MeEXaHU3M AUCCOLMAIMM BEIIECTB C PA3JIUYHBIMH BHUJAMHU
xuMHuueckoit cBs3u. CreneHs auccoruanuu. CUIbHBIC U CIIA0bIC SJIEKTPOJIUTHI.

Peakiuu noHHOrO OOMEHa. YcCnoBHMSI TPOTEKAHUSI PEaKIMii HMOHHOTO OOMEHa,
MOJIHBIE U COKPALIEHHBIE HOHHBIC YpaBHEHUS peakiuii. CBOWCTBa KUCIOT, OCHOBAHUM U
coJiell B CBETE MPEJCTABICHUN 00 3JIEKTpOJUTHUYECKON nuccouunanuu. KauecTBeHHbIE
peakiuu Ha UOHBI. [IoHSATHE O THAPOIM3E COJIEH.
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Xumuueckuil 9KCnepumMeHnm:

O3HAKOMJIEHHME C MOJEISIMM KPHUCTAUIMYECKUX PEMIETOK HEOPraHWYECKUX
BEIIECTB — META/UIOB U HeMeTauioB (Tpadura U anMasa), CJIOXKHBIX BEIISCTB (XJIOpuaa
HATpHsl), UCCIEI0OBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM PEaKLMH OT BO3EHUCTBUS
pa3nuYHBIX (PAKTOPOB, HCCIENOBAHUE AJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
npolriecca JUCCOUHUAIMA KUCIIOT, IIesIoueii U cosiel (BO3MOXKHO HCITOJIb30BAaHHE BHIICO
MaTepHaJoB), MPOBEIECHHIE OMBITOB, HIUTIOCTPUPYIONIUX MPU3HAKH MPOTCKAHUS PEAKIIHA
MOHHOTO 0OMeHa (00pa3oBaHUE Ocajika, BhIJICICHUE Ta3a, 00pa30BaHKUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIHUX TPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMl (TrOpeHue,
peakuuy pa3joKEHUs, COEAMHEHMs), paclo3HABaHWE HEOPraHWYECKHX BEUIECTB
C TIOMOUIBIO0 KAUECTBEHHBIX PEAKIIMIM Ha HOHBI, PEIICHHE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtayibl 1 X COeAUHEHUS

OO6mas xapakTepucTrka rajoreHoB. OCoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE
cTeneHu okucienud. CTpoeHue U PU3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB.
XuMUYecKkne CBOWCTBA Ha TpuMepe xiopa (B3auMOJEHCTBHE C MeTallulaMu,
HEeMeTaJUlaMH, iejodamMu). XjopoBoaopos. CoisHas KUCIIOTa, XMMUYECKHE CBOMCTBA,
NIOJIyYE€HHE, IPUMEHEHHeE. J[elicTBHE XJIOpa U XJIOPOBOJAOPOAA HAa OPraHHU3M YEJIOBEKa.
Baxneiimune xJIOpUIbl U KX HAX0XKACHUE B IPUPOJIE.

Oo1as xapakrepuctuka 31eMeHToB V IA-rpynmbel. OcCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHusa. CTpoeHne U (QU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — KHCIOpOoJa U cepbl. AIUIOTPONHBIE MOAU(UKALMKA KHUCIOPOAA U CEpBbI.
Xumuueckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHUE, (PU3MUECKHME MU XUMUYECKHE
cBoiicTBa. OKCHIBI Cepbl KaK MPEACTaBUTENM KHCIOTHBIX OKCUIOB. CepHasl KUCIOTa,
(Gu3rueckre U XMUMUYECKUe CBoiicTBa (0OIIME KaK MPEINCTaBUTENs Kiacca KHCIOT W
cnenupuieckue). XMMUYECKAE PEAKIIH, JICKAIIEC B OCHOBE MIPOMBIIIECHHOTO CIIOco0a
MOJy4YEHUs cepHOM KHUCIOTHI. [IpumeHeHne cepHoil Kucinotbl. Coau CEepHOM KUCIIOTHI,
KayeCTBeHHas peakuus Ha cyibdpaT-uoH. HaxoxzaeHue cepbl U €€ CcOeIMHEHUM
B INpupoje. XHMHUYECKOE 3arps3HEHHE OKPYXAIOLIEeW Cpelbl COCIUHEHUSMH CEpPbI
(KMCTIOTHBIC TOK/IH, 3arPsI3HCHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro Mpe0TBPAIICHUS.

OO01as xapakrtepucTuka 31eMeHToB VA-rpynnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHUCIEHHs. A30T, paclpocTpaHeHUue B MpUpoJe, pUsnueckue u
XUMHUYecKHe cBoicTBa. KpyroBopor azora B mpupoae. AMMHak, ero (pu3ndyeckue u
XUMUYECKHUE CBOWMCTBA, MoJiydeHHe M npumeneHue. Conu amMMoHHUs, WX (U3HUECKUE
U XMMHYECKUE CBOMCTBA, NpuMeHeHHe. KauecTBeHHas peakuyss HA MOHbI aMMOHMUS.
A30THas KUCJIOTa, €€ TOJy4YeHUEe, (PU3MUECKUE U XMMHUYCCKHE CBOWCTBA (0OIIHMe Kak
NPEACTaBUTEIIS Kilacca KUCIOT U crienuduyeckue). Vcnoip30BaHNEe HUTPATOB U COJICH
aMMOHMSI B KAauecTBE MHUHEpPAJbHBIX yHoOpeHuil. XHUMHUECKOe 3arps3HEHHE
OKpYXarouen cpebl COeIMHEHUAMM a30Ta (KUCIOTHBIE AOXKIH, 3arpsS3HEHHE BO3/yXa,
nouBbl ¥ BOJ0EMOB). Docdop, ammtorponHbie Moaudukanuu Gocdopa, dpusndeckue u
xumuueckne cpoiictBa. Oxcupa dochopa (V) u dochopHas kuciora, (uzHyecKue
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U XMMHYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue ¢ochaToB B KadyecTBe
MUHEPATIBHBIX YI0OpEHUH.

Obmas xapaktepucTtika 3meMeHToB IV A-rpymmbel. Oco0eHHOCTH CTPOSHHS aTOMOB,
XapakTepHble  CTEMEHU OKHUCJICHUS.  YTIEpOoJ, aUIOTPONHbIE MOJAU(PUKALINH,
pacnpocTpaHeHUEe B Tpupojae, (U3MUYECKue M XUMHUYECKHE CBOMCTBA. AcopOIus.
Kpyrosopot yrinepoga B mpupoae. Okcuasl yriepoaa, ux Gu3nyecKkue U XUMHYECKUE
CBOICTBA, JCHCTBUE HA KUBBIE OPraHU3MBbl, IOJYYEHUE U IPUMEHEHHE. JKOJIOTHUECKUE
npoOJIeMBbl, CBs3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumoresa ri100agbHOTO MOTETUICHUS
KJIMMaTa, MapHUKOBBIA 3¢¢ekT. YroimpHas KHUCIOTa W €€ coiu, UX (u3ndeckue u
XUMHUYECKHE CBOMCTBA, MOyYyeHre U mpuMeHeHne. KauecTBeHHas peakiiysi Ha KapOoHaT-
uoHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHavasibHBlE TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COEAMHEHHUSAX
yriepona (MeTaH, dTaH, 3TWIICH, alleTWUJICH, STAHOJ, TIIUIICPHUH, YKCYCHAs KHCIIOTA).
[IpupoaHbIC HCTOYHUKH YIIIEBOJOPOOB (yrojb, MPUPOIHBINA ra3, HEPTH), MPOITYKTHI UX
nepepaboTKu (OEH3MH), UX POJIb B OBITY M MTPOMBIIIICHHOCTH. [ToHATHE 0 OMOJIOrHYeCKH
BaXXHBIX BEILECTBAX: JXMpaX, O€lKax, YrJieBoJlax — W UX POJM B YKU3HHU YEIOBEKa.
MartepuanbHOE €TMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COEAMHEHUH.

KpeMHuii, ero gusznyeckne 1 XMMUYECKUE CBOMCTBA, MOJIyYCHHE U MPUMEHEHHE.
Coenunenust kpemHuUs1 B nipupoze. Ooume npencrapienust 00 okcuae kpemuus (IV) u
KpeMHHEeBON KucioTte. CHUIMKaThl, UX HCHOJIb30BAaHHE B OBITY, B MPOMBILIUIEHHOCTH.
Baxneliiue cTpouTeNbHbIE MaTepUalibl. KepaMHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300erod. IIpobiembl 0€30MacHOrO MCHOJIB30BaHUS CTPOUTEIBHBIX MaTepHalioB
B IOBCETHEBHOU JKU3HU.

Xumuveckuu dSKcnepumenm:

U3ydeHHe oO0pa3IloB HEOPraHWYECKHX BEIIECTB, CBONCTB COJITHOM KHCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIUM Ha XJIOPUA-UOHBI U HAONIOJECHUE MPU3HAKOB HMX
MPOTEKAHUSI, OMbITHI, OTpaKaIOIIUEe (HU3NYECKUE U XUMUUECKHUE CBOMCTBA TaJIOTEHOB U
UX coenuHeHMH (BO3MOXKHO WCIOJIb30BaHUE BHICOMATEPHUATIOB), O3HAKOMJICHHE
¢ oOpasiamMu XJOpHa0B (rajJoreHH0B), O3HAKOMJICHHE C OOpa3lamM cepbl U e
COCIMHECHUSAMU (BO3MOXKHO HCIIOJIb30BAaHME BUICOMATEPHUAIIOB), HAOIOICHUE Mpoliecca
0o0yrauBaHus caxapa Mo JeHCTBUEM KOHLEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3y4YEHUE
XUMHUYECKUX CBOMCTB pa30aBIICHHOM CEpHOM KHCIOThI, MPOBEICHUE KayeCTBEHHOU
peakiiui Ha cyinb(ar-woH W HAOIMIOJCHUE TpU3HAKa €€ MPOTEKaHUs, O3HAKOMIICHHE
¢ (usmyeckumu cBoiicTBaMH a3zoTa, ¢Gochopa M UX COECIUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHATIOB), 0OpasliaMi a30THBIX U (POCHOPHBIX yIO0OpEeHUH,
MOJIyYeHHE, COOMpaHUe, pacro3HaBaHWE W W3yYEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
Ka4eCTBEHHBIX pEaKIUi Ha MOH aMMOHHUS U ¢dochaT-uOH U M3YUYCHHE MPHU3HAKOB HX
MIPOTEKAHUsA, B3aAMMOJECHUCTBUE KOHIECHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOYKHO KCIIOJIb30BAaHME BUICOMATEPHAJIOB), U3YUYECHUE MOJENICH KPUCTAIUIMYCCKUX
pemérok anmasa, Tpadwura, (dymwiepeHa, O3HAKOMJICHHE C TMPOIECCOM aJCcoOpOImu
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pPacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IpPOTHBOrasa,
HoJy4yeHue, coOupaHue, paclo3HaBaHME W M3y4EHHE CBOMCTB YIJIEKHCIIOTO rasa,
IPOBEJICHUE KAaYECTBEHHBIX peakUWid Ha KapOOHAT W CHIMKAT-MOHBI U HM3Y4YCHHE
IPU3HAKOB  HX  NPOTEKAHMS, O3HAKOMJICHHE C  NPOAYKIMENM  CHIMKaTHOU
IIPOMBIIUIEHHOCTH, pEUIEHUE OHKCIIEPUMEHTAIBbHBIX 3a7ad 10 TeMe «Baxnenmue
HEMETaJUIbl U UX COCIUHEHUSD).

MeTauibl 4 MX COeIMHEHUS

OO0mrast XxapakTepUCTHKAa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU WX
nosnoxkeHus B Ilepuoguueckon cucreMe xumuyeckux aneMeHToB .M. Menneneesa u
ctpoenusi atomoB. CTpoeHHe MeTauioB. MeTaimyeckass CBS3b U METAJUIMYECKas
KpUCTAUIMYECKAs pEeHIETKAa. ODJIEKTPOXMMHYECKUM P HANpPsXKEHU  METalIoB.
du3nuecKue U XUMHUUECKHE CBOMCTBA MeTalioB. O0IIMe CIOCOOBI MOTYy4EeHHS METAJIIOB.
[TonsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, 9yryH, TopaTrOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY M TPOMBIIILJICHHOCTH.

[llenoynble MeTamnbl: MoJoxeHue B llepuoanyeckoil cucreMe XHUMUYECKUX
anemeHToB J[.MI. MenneneeBa, CTpoeHHE HX aTOMOB, HAXOXJICHUE B MPUPOJIE.
dusnyueckue W XUMHYCECKUE CBOWCTBa (Ha mpuMepe Hatpus U Kamus). OKCUAbl U
TUAPOKCHUIBI HATPUS U Kaivsd. [[pyuMeHenre emoYHbIX METAJIOB U UX COCIMHEHUM.

[{emouHO3EMENBHBIE METAJUIBI MArHUK U KaJbIUK: nosokeHue B llepuonnueckoit
cucTemMe Xxumuueckux 3neMeHToB [[.1. MenaeneeBa, CTpoeHME UX aTOMOB, HAXOXKJICHUE
B npupone. Ousznueckue M XMMUYECKHE CBOMCTBA MAarHusl M Kajblusd. Bakueimme
COCIMHCHHS KalbIUs (OKCHA, THIPOKCHI, cOJin). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTpPaHEHUS.

AmoMmuHuN: TIoNnoXkeHne B lleprogmyeckoil CUCTEME XUMHUYECKUX JJIEMEHTOB
.. MenneneeBa, CTpOECHHME aToma, HaXOXACHUE B mpupoaec. Pusmyeckue u
XUMHUUYECKHE CBOMCTBa amoMUHMS. AMQpOTEpHBIE CBOMCTBAa OKCHIA W THAPOKCUIIA
AJFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoanyueckod CUCTEME XHMHUYECKUX JJIEMEHTOB
.. MenneneeBa, CTpOCHHE aToMa, HaxOXAeHHE B Tmpupoae. Pusnmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCHIbl, THAPOKCHabl i coy xenes3a (1) u xxenesa (1),
MX COCTaB, CBOMCTBA U IOJy4CHHE.

Xumuyeckuil sKcnepumenm:

03HAaKOMJICHHE C 00pa3liaMyd METAJJIOB M CILJIaBOB, UX (PU3UUYECKUMU CBOMCTBAMHU,
U3ydeHHE  PE3y/IbTaTOB  KOPPO3WH  METALIOB  (BO3MOYKHO  HCIOJIb30BAaHHE
BHICOMATEPUAJIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA KAJIbIIUS M HATPHUS C BOJIOM
(BO3MOKHO HCITOJIb30BaHUE BHICOMATEPHAIIOB), UCCIICAOBAHNE CBONCTB KECTKOW BO/IBI,
npoliecca roOpeHus Kee3a B KUCI0pojie (BO3MOXKHO HUCIOJIb30BaHNE BUICOMATEPHATIOB),
NPHU3HAKOB MPOTCKAHUS KAUECTBEHHBIX peaKiii Ha MOHBI (MarHus, KaJbIus, aTFOMUAHUA,
nuaka, xenesa (1) u xenesa (I1), mequ (Il), HaGmromeHMEe M OMHMCaHHE MPOIIECCOB
OKpallMBaHUs TUIAMEHU MOHAMU HATPUSA, KM U KaIblUs (BO3MOXKHO HCIOIb30BAHHUE
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BHJICOMATEPUAJIOB), UCCICIOBaHHE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATIOMUHUS H
TUAPOKCUAA IIMHKA, PEIICHHE HSKCIEPUMEHTAJIbHBIX 3adady 1Mo Teme «Baxueliue
METAJUIbI U UX COEIUHEHUS).

XuMusi 1 OKpPYKAK0IIas cpeaa

BemectBa m MaTtepuaibl B TIOBCETHEBHOW JKM3HHM 4delioBeKa. besomacHoe
UCTIOJIb30BAaHUE BEIIECTB M XMMHUYSCKUX peakmmii B ObITy. IlepBas momomip mpu
XUMHYECKHUX 0KOTaX M OTPABIICHUSX.

XUMHUUECKOe 3arpsi3HEHHE OKpYKaromed cpeapl (MpenenbHas —JIOIMyCTHMAas
koHIeHTparus BemecTB (manee — IIJIK). Ponp Xumum B pemieHHH SKOJOTHYECKHX
po0JieM.

Xumuueckuti SKCnepumenm:
U3ydeHrne o0Opa3loB MaTepHalioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJMMEPHBIE
MaTepHaJIbl).

Meowcnpeomemmnule cés3u

Peanuzanus MeEXNpeIMETHBIX CBA3€H MNpu H3ydeHHH XUMUU B 9 Kiacce
OCYIIECTBIIIECTCS Yepe3 UCTIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK
W TIOHATHH, SIBISIOMUXCS CHCTEMHBIMH IS OTHCIBHBIX TPEIMETOB €CTECTBEHHO-
HAyJHOTO ITUKIIA.

OO01Ire ecTeCTBEHHO-HAaYUHbIE MOHATHS: Hay4YHbIN (paKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHaM3, CHUHTE3, KiacCuUKalus, TEPUOJUYHOCTh, HAOIIOJEHUE, HKCIEPUMEHT,
MOJICTUPOBAHKE, W3MEpPEHUEe, MOJEeNb, SBJICHHE, MapHUKOBBIN 3(PGhEKT, TEeXHOJIOTHs,
MaTepHaJIbI.

®duzuka: maTepus, aToM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIM], H30TOIIHI,
PaIMOaKTHBHOCTh, MOJICKYJA, JIEKTPUUCCKUN 3apsjl, MPOBOTHUKH, TOTYITPOBOIHUKH,
TUDIIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TENI0, 00BEM, arperaTHOE COCTOSIHHE BEIIEeCTRa,
ra3, pacTBOp, PAaCTBOPUMOCThb, KPHUCTALIMYCCKAas pemeTka, CIUIaBbl, (Qu3nYecKue
BEJIMYMHBI, CIUHUIIBI M3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIHI,
Conarne.

buonorusi:  ¢dotocunre3, apixanue, Ouochepa, OSKOCHCTEMa, MHUHEPAIbHbBIE
yI00pEHUSI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATE/ILHBIE BEIECTRA.

I'eorpadus: atMmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE TOPOIbI, MOJE3HBIC
MCKOIIaeMbI€, TOTUTMBO, BOJHBIC PECYPCHI.
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INVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOT'PAMMBI 11O XUMHUHU
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIBTaThl OCBOCHUS MMPOTPAaMMBbl OCHOBHOTO OOIIIET0 00pa30BaHUS
JOCTUTAIOTCA B XoAe¢ OOY4YeHHS XMMHUHM B €IWHCTBE Y4eOHOW M BOCIUTATEIBHOU
JEATEIBHOCTH B COOTBETCTBHH C TPATUITMOHHBIMU POCCHHUCKUMH COIMOKYIBTYPHBIMH U
JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, IIPUHATHIMA B OOIIECTBE ITPaBHIIAMHA 1 HOpMaMHU
TTOBE/ICHHS M CIIOCOOCTBYIOT ITPOIIECCaM CaMOITO3HAHHUS, CAMOPA3BUTHS U COITUATH3AITN
00yJarommxcs.

JInuanoctHbIE PE3yNIBTAThI OTpaXkaroT TOTOBHOCTD 00 y4JaroImxcs
PYKOBOJICTBOBAThCSl CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPUEHTALIMN W PACIIMPECHUE
OIIBITA JIESATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMoTHYeCKOro BOCUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HayYHOMY HaCJIEHIO0, TIOHUMaHUs 3HAUE€HUS! XUMUYECKON HAYKHU B )KU3HU COBPEMEHHOI'O
oOmecTBa, CHOCOOHOCTH BIAAETh JOCTOBEPHOM HWH(MOpManuend o MepeaoBbIX
JOCTHKEHHUSIX M OTKPBITUSIX MUPOBOM M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTU
B HAyYHBIX 3HAHUIX 00 YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEICTABJIEHUS O COUMAIBHBIX HOPMaxX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUI
B KOJJICKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIC3HOM, y4eOHO -
MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYrUX BHUJAX JCATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM  JICATEIBHOCTH IIPH  BBHITIOJHCHUU  Y4COHBIX,
MO3HABATEIBHBIX 32124, BRIMOJIHEHUU XUMHYECKUX IKCIIEPUMEHTOB, CO3/IaHUH YISOHBIX
MPOEKTOB, CTPEMJICHHS K B3aUMOIOHMMAHWIO M B3aUMOIIOMOIIMA B MPOLIECCE ITOM
ydeOHOU JEesITEIhbHOCTH, TOTOBHOCTH OIICHHUBATh CBOE IMOBEICHUE M IOCTYNKH CBOUX
TOBAPUILIEH C TMO3WLIHUM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJICICTBUM MMOCTYIIKOB,;

3) HEeHHOCTH HAYYHOI'0 TIO3HAHMUS

MHPOBO33PEHYECKUE TIPEACTABICHUS O BEIIECTBE KM XUMHUYCCKOW pEaKIluH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY
JUIsl TIOHMMaHWsI CYIIIHOCTH HAay4HOH KapTHHBI MHpa, TPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TMPHPOIbI, B3AUMOCBS3IX UYEIOBEKa C MPUPOIAHON CPeIOH,
O POJI XMMHUU B MMO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIC MOTHBBI, HAIIPABJICHHBIC HA TIOJIYYCHHE HOBBIX 3HAHUI [0 XUMUH,
HEOOXOUMBIE IS OOBSICHEHHUSI HA0JI0aeMbIX MTPOIIECCOB U SIBJCHHUH, MO3HABATEIBHOM,
UH(OPMAIIMOHHOW Y YUTATEILCKON KYIBTYPbI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIILHON
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paloThI ¢ y4eOHBIMU TEKCTAMHU, CIIPABOYHOM JTUTEPATypPO, JOCTYITHBIMU TEXHHYECKUMU
cpeacTBaMHU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpPEC K 00y4EHHUIO U TO3HAHMIO, JTF0O03HATEIBHOCTh, TOTOBHOCTD M CHOCOOHOCTD
K caM000Opa30BaHUIO, IPOEKTHOW U UCCIIENOBATEIBCKON AESITEIbHOCTH, K OCO3HAHHOMY
BbIOOpPY HAIIPaBJICHHOCTH U YPOBHS OOyUeHUs B JalIbHEHIIIEM;

4) popMupoOBaHHUA KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOILIEHUSA K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3[I0pOBBIA 00pa3 KU3HU, OCO3HAHHUE MOCJEICTBUNA U HENPHUATUE BPEIHBIX
npuBbIUeK (YIIOTpeOJICHUS] alKorojsl, HApKOTHKOB, KYypeHWs), HEOOXOAMMOCTH
coOMoIeHNsT TpaBUil OE30MACHOCTH NpU OOpAllEeHHMH C XUMHYECKMMH BELIECTBAMU
B OBITY M peajbHOU KU3HHU;

5) Tpy10BOT'0 BOCTIMTAHUSI:

HHTEPEC K MPAKTUYCCKOMY HM3YUeHHIO0 mpodeccuil W Tpyaa pasIudHOro poja,
YBOKCHHE K TPYAy M Pe3yabTaTaM TPYIAOBOH IEATCIHHOCTH, B TOM YHCJIE€ Ha OCHOBE
NPUMEHCHHS TPEAMETHBIX 3HAHWK M0 XMMHHU, OCO3HAHHBIA BBIOOP WHIUBHUIYaJIbHOMN
TPACKTOPUHU TPOJODKCHUS 00pa3oBaHUsA C YYETOM JIMUHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB W IMOTPEOHOCTEH, YCHEUTHON
npoeCCHOHAIBHOM JEATECIBPHOCTH M Pa3BUTHSA HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH
aJlanTHPOBATHCS B MPO(ECCHOHAILHON CPEJIE;

6) IKOJIOTHY€eCKOr0 BOCTIHTAHMS:

AKOJIOTMYECKHU LEJIECO00pa3HOe OTHOILIEHUE K MPUPOJIe KaK HCTOYHHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBaHMs, TIOHUMaHKUE LICHHOCTH 3J0pOBOT0 U 0€301acHOro
o0pa3za >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U
NCUXUYECKOMY 3/I0pPOBBIO, OCO3HaHHE IIEHHOCTH COOJIOACHUS MpaBUil OE30MacCHOrO
MOBEJICHUS MPHU paboTe C BEIIECTBAMH, a TAKXKE B CUTYALUAX, YTPOXKAIOLIUX 30POBBIO U
JKU3HU JTIOACH;

CHOCOOHOCTH TMPUMEHATh 3HAHMS, TMOJy4aeMble TMpPU HU3YUYEHUU XUMUH,
JUISL PELICHUS 33]1a4, CBSI3aHHBIX C OKPYXKAIOUIEH NMPUPOJHOU CPEIOM, JJISl MOBBILICHUS
YPOBHSI 9KOJIOTMUECKOH KYIbTYpPbl, OCO3HAHUS TJI00aJIBHOTO XapaKTepa 3KOJIOTUYECKUX
npobieM M MNyTell HMX pelIeHHs] MOCPEACTBOM METOJOB XHUMHH, 3KOJOTUYECKOTO
MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIHHOW, KOMMYHUKATUBHOU U
COLMAJIBHOW IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B COCTaBe METANpPeMETHBIX  PE3yJIbTaTOB BBIJICTSIIOT ~ 3HAYUMBbIE
U1t (GOPMHUPOBAHUS MUPOBO33PEHHUSI OOIIIEHAYYHBIE TIOHITHS (3aKOH, TEOPHsl, TPUHIIHII,
TUIIOTE3a, (PaKT, CUCTEMA, TPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE HCIOIb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 ATUX
npeaMeToB (OpPMUPOBATH MPEACTABICHUE O IEJIOCTHOM HayyHOM KapTUHE MUpAa,
U YHUBEpCalbHble Yy4yeOHble JeWcTBUS (ITO3HABATENIbHbIE, KOMMYHUKATUBHBIE,
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PETYJIATHBHEIE), KOTOpbIE o0ecreunBaoT dbopmupoBanue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHUIO YIEOHOU eI TENbHOCTH.

Ilo3naBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHBbIC 1eHCTBUS
ba3zoBble JJornuyeckmne AeHCTBUS:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILJICHHUS TIPU OCBOCHHM 3HAHUU:
pacKpbhIBaTh CMBIC] XHMHYCCKHX TOHATHH (BBIIEISITH MX XapaKTEpHBIC ITPHU3HAKH,
yCTaHABJIMBaTh B3aUMOCBSI3b C JIPYTUMHU TIOHATHSAMH), HCIIOIB30BATh ITOHSATHS
JUTsT OOBSICHEHHSI OTICIBHBIX (PAKTOB W SIBIICHWUW, BHIOMpPATh OCHOBAHUS M KPHUTCPUHU
JUTST KMaccu(PUKai XUMHUYECKHX BEIIECTB M XUMUYCCKUX PEaKIWi, yYCTAHABIUBATH
MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEXKJIY OOBEKTaMH H3y4YEHHs, CTPOUTH JIOTUUECKHUE
paccyxaeHus (MHIYKTHBHBIC, JCHYKTUBHBIC, II0 AaHAJOTHH), JeJaTh BBIBOJALI H
3aKJII0UCHUS

yMEHHE IPUMEHATh B IMPOIECCe IO3HAHHUA MOHATHS (IpeaIMETHbIE U
METanpeAMETHBIC), CHMBOJIMUYCCKHAE (3HAKOBBIC) MOJICIIH, HCIIOJNb3yeMble B XUMUH,
npeoOpa3oBbIBaTh IMIMPOKO NPUMEHSEMbIE B XHMHUU MOJICJIbHBIC MPEJICTABICHUS —
XUMHYECKHIA 3HaK (CHMBOJI 2JIECMEHTA), XUMHUYecKast (hopMyJia U YpaBHCHHE XHMHYCCKOM
peakIuu — NP PEIICHUH Y4eOHO-TI03HABATENIBHBIX 3aJ1a4, ¢ Y4ETOM 3TUX MOJICJIbHBIX
MIPEJICTABJICHUM BBISIBIIATh M XapPaKTEPU30BATh CYIIECTBEHHBIC NPU3HAKA H3y4aeMbIX
00BEKTOB — XHMHYECKHX BEIIECTB W XHUMHYECKHX PEaKI[Ui, BBIABIATH OOIIIHE
3aKOHOMEPHOCTH, ITPUYUHHO-CJIEACTBCHHBIC CBSI3M W MPOTUBOPEYHS B H3Y4AEMbIX
MPOLIECCAX U SIBIICHUSX.

ba3oBble ucciienoBare/bCKkHe 1eiCTBUA:

YMEHHE WCIIOJIb30BaTh IIOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTA
MO3HAHUsSA, a TaKXE€ B KAa4eCTBE OCHOBBI i ()OPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE
NPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKIECHU;

OpuoOpeTeHne OMbITa M0 IUJIAHUPOBAHMIO, OpPraHU3alMl M  MPOBEIEHUIO
YYEHUYECKHX 3KCIIEPUMEHTOB, YMEHUE HAOIIOAaTh 33 XOA0M IPOLIEcca, CAMOCTOSITEIbHO
IPOTHO3UPOBATH €T0 Pe3yJbTaT, POPMyIUpPOBaTH 0OOOLIEHUS U BBIBOJBI 10 PE3YJIbTaTaM
MPOBEIEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABIIATh OTUET O MPOAECIAHHON padoTe.

Pabora ¢ undgopmanmei:

YMEHHE BBIOMpATh, AHAJTM3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALINIO pPa3THMUHBIX
BUJOB U (OPM MPEACTABICHUS, IOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAy4dyHO-
NOMyJIsIpHAsl JUTEpaTypa XUMHUYECKOTO COJIEp)KaHUsl, CIPaBOYHbIE MOCOOUS, pecypcChbl
WHTepHeTa), KPUTUYECKH OICHUBATh MPOTUBOPEYMBYID M  HEIOCTOBEPHYIO
uHdopmaImio;

YMEHHE NPHUMEHATHb pa3jMyHble METOJbl M 3almpochl IpPU TOUCKE U OTOOpe
UH(GOpPMAIUU ¥ COOTBETCTBYIOUINX JAHHBIX, HEOOXOIUMBIX JIJIsl BBIIOJHEHUSI YYEOHBIX U
MO3HABATENbHBIX 3a/au ONpeAeNEHHOr0 THIMA, MNPHOOpEeTeHHEe OmbiTa B 00JacTu
UCTIOJb30BaHUSI  MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJAJCHHE
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KyJbTYpPOU aKTUBHOI'O HCIOJIb30BAHMSI PA3JINYHBIX IOUCKOBBIX CUCTEM, CAMOCTOSATEIBHO
BBIOMpATh ONTUMAaJbHYIO (GOPMY MpEACTaBICHUS WH(OpPMAIMU W WIUTIOCTPUPOBATH
penraeMble 3a/1a4ur HECIOKHBIMUA CXEMaMHU, IuarpaMMaMu, ApyruMu gopmamMu rpapuku
U UX KOMOMHAIIUSMU;

YMEHHE  HCIIOJNb30BaTh M aHAIM3MpOBATh B  Mpolecce  yuyeOHOW U
UCCIICZIOBATEIbCKOM JESATENPHOCTH HWHGOPMAIMI0 O BIUSHUM MPOMBIIIIICHHOCTH,
CEJIbCKOr'0 X03SIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOTHOM CPEbI.

KoMMyHuKaTHUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

YMEHHUE 3aJ]aBaTh BOIPOCHI (B X0j€ Auanora u (Wiv) JUCKYCCHUHU) IO CYIIECTBY
o0cyxmaeMolt TeMbl, (HOPMYIUPOBATH CBOM TPEIJIOKCHUSI OTHOCHUTEIBHO BBITTOJTHCHHUS
MPENJIOKEHHOM 3a1a4u;

NpUOOpETeHUE OMbITa MPE3CHTALUU PE3YJIbTATOB BBINOJIHEHUS XUMHYECKOTO
SKCIIEPUMEHTa (J1a0OpaTOpHOIo OIbITa, JIA0OpAaTOPHOW PabOTBI IO HCCIICAOBAHHIO
CBOWCTB BEIIECTB, YICOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAMHM TO3HABAaTEIBHOU U
UCCIIEIOBATEIbCKOM JIESITEIIbHOCTH TPU PEHICHUH BO3HUKAIONIMX MPOOJIeM Ha OCHOBE
ydéTa OOIIMX MHTEPECOB M COrjacoBaHMs MO3UIMK (0O0CYXICHHUS, 0OMEH MHEHUSIMH,
«MO3TOBBIC TITYPMBbI», KOOPIAWHAINS COBMECTHBIX JIEHCTBUMU, OIpEACIICHUE KPUTCPUECB
T10 OIICHKE Ka4eCTBa BBIMTOJIHCHHOM paOOThI U PYTHUE);

PeryasiTuBHbI€ YHUBeEpPCAJIbHbIE YUYeOHbIE TeUCTBHA

YMEHHME CaMOCTOSTENIbHO OINpEACIATh LEJU  JCATENbHOCTH, IIJIaHUPOBATh,
OCYIIECTBIISITb, KOHTPOJMPOBaTh M TMpPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
NesATENbHOCTh, BbIOMpaTh HaubOonee 3(P(EKTUBHBIE CIOCOOBI pPELIEHUS YYEOHBIX U
MIO3HABATENBHBIX  3aJa4, CAMOCTOSATENIbBHO  COCTAaBISATbh WM  KOPPEKTHPOBATh
IIPEJIOKEHHBIA QITOPUTM ACHUCTBUN MPH BBINOJHEHUH 3aJaHUN C YYETOM IOTYYEHUS
HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTAX — BEIIECTBAX MW PEAKUUAX, OLIEHUBATh
COOTBETCTBHE IIOJIy4ECHHOIO pe3yjbTaTa 3asBJIICHHOM LIENH, YMEHHE HCIIONb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, IPEIJIaraéMbl€ B YCIOBUM 33JaHUM.

INPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pe3ylbTaTOB MO OCBOEHUIO 00SI3aTENBHOTO COIEpKAHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHON pabodei mporpamMmoi, BBIJESIOT: OCBOSHHBIE
OoOy4JaroNIMMUCS HAy4yHbIE€ 3HAHUS, YMEHHUS M CHOCOObl ACHCTBUM, crenuduyueckue
JUISL TIPEAMETHOM ob0nactu «XuMHUSD», BUABL JEATEIBHOCTH MO TOJYYEHHUIO HOBOIO
3HaHUSA, €T0 UHTEPIPETAINH, TPeoOPa30BaHUIO M MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX
Y HOBBIX CUTYaIlUsX.

K koHmy oOyuenuss B 8 kjacce mpenMeTHbIC Pe3yJabTaThl Ha 0a30BOM ypOBHE
JOJHKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00 YHAIOIINXCS YMEHUM:

18



pacKpbIBaThb CMBICII OCHOBHBIX XUMHUYECKMX MOHSITHH: aToM, MOJEKYJa,
XAMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCHUTEIbHAs aTOMHasi W MOJEKyJspHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJIsI XUMHYECKOTO JJIEMEHTA
B COCOUHEHMM, MOJISIpHBIH OOBEM, OKCHJ, KHCJIOTa, OCHOBAaHHE,  COJIb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCJICHUS, XUMUUECKas PeaKius, KIaCCH(PUKAIUI
peaKlMii: PeaKuu COCAMHECHMS, PEAKI[UU Pa3JIOKEHHUsI, PEAKIUU 3aMEIICHNS, PEaKIUU
00MeHa, 3K30- U HHAOTEPMUYECKUE PEAKIINU, TEIUIOBON 3((EKT peakiuu, sIpo aToMa,
AJIEKTPOHHBIA CJIOM aroma, aroMHas OpOUTalb, pPaJuyC aTOMa, XUMHUYECKas CBS3b,
NOJSIPHAs W HENOJIpHAs KOBAJICHTHAs CBS3b, MOHHAS CBsI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBasi JA0Js BenlecTBa (MPOLEHTHAs KOHLUEHTpPALKsI) B paCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUNA U MPUMEHSTh 3TH
MOHSTHUS IIPU ONMCAHUU BEILIECTB U UX MPEBPAILCHUN;

MCIIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY [JIsl COCTaBJ€HHS (OpPMYJ BELIECTB H
YPaBHEHHM XUMUYECKUX PEAKIINM;

OIIPENENSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIECHb
OKHUCJICHUSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSAX, MPUHAMICKHOCTh BELIECTB
K OIpene’aéHHOMY KJacCy COEAMHEHMH 1o ¢opmysiaM, BHJ XUMUYECKOW CBSI3U
(KOoBaJIEHTHAsl U MOHHAs) B HEOPTraHUYECKUX COEIMHEHUSX;

packpbiBath cmbici [leprnoamueckoro 3akona JI.1. MenneneeBa: 1eMOHCTpUPOBATH
INOHUMAHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB XHMHUYECKMX DJEMEHTOB OT HX
nonoxeHnss B llepuogmueckord cuCTEME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB,
ITOCTOSTHCTBA COCTaBa, AaTOMHOMOJIEKYJIIPHOTO YU€HUs, 3aKOHAa ABOraIpo;

ONMKCHIBATh W XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoamueckoil cucteMbl
XMUMHUYECKUX 3JICMEHTOB. pa3iMyaTh TMOHITUS «TJaBHas mnoArpymma (A-rpymnma)y u
«nobouHast moxarpymmna (b-rpynma)», Manele W OOJbIIKME TEPHOABI, COOTHOCHUTH
0003HaueHus, KOTOpple UMEIoTcsl B Tabmuue «llepuonnueckas cucreMa XUMUYECKHX
anemeHToB J[.M. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB H 3apsja sjpa, oOOIee YHCIO DIIEKTPOHOB H
pacrpeieseHue uxX Mo JIEKTPOHHBIM CIIOSIM);

KJacCU(UUUPOBaTh  XMMHUYECKHE JJIEMEHTBl, HEOpraHMYEeCKHWE  BEIIECTBA,
XMMHYECKUE peakiuu (M0 YHUCIy M COCTaBy YyYaCTBYIOIIMX B PEAKIMH BEIIECTB,
0 TETIOBOMY 3P (EKTY);

XapaKkTepru30BaTh (OMUCHIBATH) OOIME XUMUYSCKHE CBOMCTBA BEIIECTB Pa3IHYHBIX
KJIaCCOB,  IOATBEp)KJas  ONHCAHWUE NpPUMEpaMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOILIMX XUMHUECKUX PEAKLIUN;

IIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3IMYHbBIX YCIOBUSIX;

BBIYHCIISATh OTHOCHUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XUMHUYECKOT0 3JeMeHTa Mo (HopMyle COEIUHEHUS, MAaCCOBYIO OO
BEILIECTBA B PACTBOPE, POBOJANUTH PACYETHI IO YPABHEHUIO XUMUYECKOU PEAKLINN;
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MIPUMEHSTH OCHOBHBIE OMEPALIMU MBICIUTENBHON AESTEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 00O0OIIEHNE, CHUCTEeMaTH3aInI0, KIAaCCH(PUKAIIUIO, BBISIBICHHE MPUYWHHO-
CIEACTBEHHBIX CBSI3€M — JJII M3YYEHHUS] CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIHM,
€CTECTBEHHO-HAYYHBIE METO/IbI MTO3HAHUS — HAOJIIOICHUE, U3MEPEHUE, MOJICTUPOBAHUE,
9KCIIEPUMEHT (peayTbHbIN M MBICIICHHBIH );

cle/loBaTh IMpaBUjaM IIOJB30BAHUS XHUMHUYECKOM TMOCYIOW | JIabOpaTOpHBIM
000pyOBaHMEM, a TakKe MpaBWJiaM OOpaIlleHHs C BEHIECTBAMU B COOTBETCTBUU
C UHCTPYKIIUSIMU T10 BBIMOJHEHUIO TA0OPATOPHBIX XMMUYECKUX OMBITOB MO MOJY4YCHUIO
U CcOOMpaHMIO Ta3000pa3HbBIX BelleCTB (BOAOpOJAa M KHCJIOPOJa), MPUTOTOBIICHHUIO
PacTBOPOB C OIPEICIIEHHON MacCOBOH J10JIe paCTBOPEHHOTO BENIECTBA, IIJIAHUPOBATh U
MPOBOAUTh XUMHYECKHE JKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TIOMOIIbIO HHANKATOPOB (J1IakMYC, heHondTaaeuH, METUIOPAHK U IPYTHE).

K xonmy oOydenuss B 9 kiacce mpeaMeTHbIE pe3yapTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y 00 YUAIOIINUXCS YMEHUIA:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHYECKUI 3JIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPULIATETBHOCTh, CTENEHb OKHUCIEHUS, XUMUYECKas pPEeaKuus, XUMHYECKas
CBSI3b, TEIUIOBOM 3((EKT peakuuu, MOJb, MOJSIPHBIM OOBEM, PACTBOP, AIIEKTPOIMTHI,
HEAJEKTPOJIUTBI, JJIEKTPOJIUTHYECKAss JAMCCOLUMAlMsA, pPEakUUH HOHHOTO OOMEHa,
KaTajau3arop, XUMHUYECKOE€ paBHOBECHE, OOpaTHMble U HeoOpaTHUMble pPEakIHH,
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKI[UU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHUE
U BOCCTaHOBJIEHHE, aJUIOTPONUs, aM(OTEPHOCTb, XUMHUYECKas CBs3b (KOBaJIEHTHas,
WOHHAsA, METa/UInyecKas), KpUCTAJUIMYECKas PEIIETKa, KOPPO3Us METAIOB, CIUIABHI,
CKOPOCTh XHMHWYECKOM pEakuuu, MpenesibHO Jonyctumas KoHueHtpauusa [IJIK
BELIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHITUN U MPUMEHATHITH
MOHSTHS TIPU ONKMCAHUU BEILIECTB U UX MPEBPALICHU;

UCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JIi COCTaBJIEHUS (OpMyJT BELIECTB U
YPaBHEHUN XUMUAYECKUX PEAKLUN;

ONpEAEISATh BAJIEHTHOCTh M CTENEHb OKUCJIEHUS XHWMHUYECKHX 3JIEMEHTOB
B COCJMHEHMSIX Pa3IMYHOrO COCTaBa, MPUHAMJIEHKHOCTb BEIIECTB K OMpPENCIEHHOMY
KJIacCy COCAMHEHUH 1o (opMysiaM, BHJ XUMHYECKOW CBs3HM (KOBaJCHTHAs, MOHHAs,
METa/NIMYecKas) B HEOPraHMYECKUX COCAMHEHUSX, 3apsA] HOHA MO0 XUMHUYECKOH
dbopMyre, XapakTep cpelbl B BOJIHBIX pacTBOpax HEOPraHMYECKUX COCAUHEHUH, THUIL
KPUCTAUINYECKON PEHIETKU KOHKPETHOI'O BENIECTBA;

packpeiBath  cmbici  Ilepuognueckoro  3akona .M. MenneneeBa u
JEMOHCTPUPOBATh €r0 MOHMMAaHHUE. OMKUCHIBATh U XapaKTEpU30BaTh TAOJIMUYHYIO QopMy
[lepuonnyeckoil CUCTEMBl XUMHUYECKUX DSJIEMEHTOB. pa3inyvaTh IOHATHS «IJIaBHAs
noarpymma (A-rpynma)» u «mobounas moarpynna (b-rpymma)y, maneie u OOJbIIHe
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NEPUOIbI, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMEIOTCS B MEPUOAMYECKON TabiuIe,
C YUCJIOBBIMH XapaKTEPHUCTUKAMH CTPOSHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M
3apsj sAapa, o0IIee YHCIo AIIEKTPOHOB U PACHPECNICHHE UX IO JICKTPOHHBIM CIIOSIM),
OOBSACHATH O0IIME 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 2JIEMEHTOB U UX COCAMHEHUI
B IIpe/ieNiaX MaJIbIX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB,

KJacCU(UUMPOBaTh  XUMUYECKHE DJIEMEHTHl, HEOPraHUYECKHE  BEIECTBa,
XAMHYCCKHE peakiuu (M0 YUCITy W COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
0 TeII0BOMY (G (EKTY, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS! XUMUYECKHUX JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) OOIIME U CIEIU(PHUCSCKUE XUMHUCCKHUE CBOMCTBA
MPOCTHIX U CIIOKHBIX BEILECTB, MOJTBEPXKIas ONMHUCAHUE TMPUMEpPaAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUH;

COCTaBISITh YPAaBHEHHUS JIIEKTPOIMTHYECKOW JMCCOLUMALMUA KUCJOT, IIENoYEH U
CoJIeHl, TIOJIHBIE M COKpAIll€HHbIE YPaBHEHUsSI PEAKIMH HMOHHOIO OOMEHA, ypaBHEHHUS
peaKkluid, MOATBEPKAAIONINX CYILIECTBOBAHUE F€HETUUYECKON CBSI3U MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB,;

PACKpBIBATh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI TOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOIO OaaHca 3TUX PeaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B PA3JIMYHbBIX YCIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJSIDHYI0O W MOJISIDHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOr0 3JI€MEHTa Mo (OopMyJie COETUHEHHs, MACCOBYIO OO
BELIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOW PEaKLInu;

coOirofaTh IMpaBuja TMOJb30BAHMS XHMHYECKOM TOCynol | J1abOpaTOpHBIM
o0OpylOBaHMEM, a TakKXKe IpaBuja oOpalleHus C BEIIeCTBaMU B COOTBETCTBUU
C UHCTPYKIIUSIMHU T10 BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB MO MOJY4YCHHUIO
¥ COOMPAHUIO Ta3000Pa3HBIX BEIIECCTB (AaMMHUAKa M YIIIEKUCIIOTO Ta3a);

MPOBOJIUTh PEAKIIMHM, MOJTBEPXKIAIOIINE KAaYeCTBEHHBIM COCTaB pPa3MYHBIX
BEIIECTB. PACIO3HABATh ONBITHBIM NYTEM XJIOpHUA-, OpoMUI-, WMOAWI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHUI-UOHBI, KATHOHBI aMMOHHUS M HOHBI U3YYEHHBIX
METAJUIOB, IPUCYTCTBYIOIIUE B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB,;

MPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICTUTEIBHON ACSTEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0O0OOIIeHNe, CHUCTEMATU3AlUI0, BBIABICHUE NPUYMHHO-CIEACTBEHHBIX
CBSI3€M — ISl M3YYEHHUS CBOMCTB BEIIECTB U XUMHYECKHUX PEAKIMH, E€CTECTBEHHO-
Hay4YHbIE METO/IbI TO3HAHUS — HAOJI0/IEHNE, U3MEPEHNE, MOACIIMPOBaHUE, IKCIIEPUMEHT
(peasnbHBII U MBICIICHHBIH).

21



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HanmenoBanue
No KomumyecTBo OCHOBHBIE BUIBI JEATEILHOCTH
pa3zesioB U TEM Conepkanue o0ydeHus
n/n 4acoB o0 yyaronmxcs

y4eOHOTr 0 TIpeIMeTa

Pa3z[e.11 1. HepBOHa‘IaJIbeIe XMMHYIECCKH

€ NOHATHHA

11

XUMUS — BaKHas
001acTh
€CTCCTBO3HAHUS U
IIPAKTUYECKON
JIESATCILHOCTU
YyeJIoBeKa

5

[Ipenmet xumuu. Posib XuMuM B )KU3HU
YeJI0BeKa. XUMHUS B CUCTEME HaYK.

Tena u BemecTBa. PU3MUECKHUE CBOMCTBA
BEILIECTB. ATPEraTHOE COCTOSIHUE
BenecTB. IloHsATHE 0 MeTOHAX MO3HAHUS
B XUMUH. YMCThIE BEllleCTBA U CMECH.
CriocoObI pa3aesieHus CMecei.
Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUUYECKOM MOCYI0M,

C MpaBWJIaMu pabOThI B JIAOOPATOPHUH U
npueMaMu oOpaInieHus ¢ 1ab0opaTOPHBIM
000py10BaHHEM.

dusnyeckue CBOKMCTBa 00pasIoB
HEOPraHUYECKUX BEIIECTB — METAIIIOB

1 HEMETAaJIOB.

Crioco0nI pazzaesenus cmecen
(bunpTpOBaHUE, BHITAPHUBAHUE,
JUCTUIIISALUS, XpomaTorpadus).

PackpbIBaTh CMBICI U3y4a€MBIX MTOHSTHH.
PackpbiBaTh posib XMMUM B PUPOJIE U
JKU3HH YEJI0BEKA, €€ CBA3b C IPYTUMU
HAayKaMH.

PaznuuaTth ynucTBHIC BEIlECTBAa U CMECH;
OJIHOPOJHBIE U HEOJHOPOIHBIE CMECH.
Paznuuath pusnyeckre 1 XUMUIECKUE
SIBJICHHUA.

CrienoBaTh aJIrOPUTMAaM UCIIOJIb30BAHUS
AKCIMEPUMEHTAIBHBIX METOI0B —
HAOJIOICHUS U DKCTIEPUMEHTA.
HaGronaTe ¥ onmuchbIBaTh 00BEKTHI

P POBEICHUH JEMOHCTPALMHN U
71a00paTOPHBIX OMBITOB 10 U3YUCHHUIO
(hbU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
paszeneHus CMecei BEIIECTB.
[TpoBOAUTE XUMUUYECKUIN IKCIIEPUMEHT
pu paszaencHuu cMmeceil (Ha mpumepe
OYMCTKH TTOBAPEHHOM COJIM) B XOJI€
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Jlabopamopuvie onvimui:

N3ydenue u onucanue pU3ndecKux
CBOWCTB 00pa3l0B HEOPTaHUYECKUX
BEIIIECTB.

N3ydyeHue crnocoOOB pa3zieneHus cMecen
(C TTOMOIIIbIO MarHMTa).

Ipaxmuuecxue pabomot.

Ne 1. [IpaBuna paboThl B J1a0OPATOPUH U
npuéMbl 0OpaIleHUs ¢ J1adOpaTOPHBIM
000py10BaHHEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKU MMOBAPEHHOMN COJIN)

MpaKTHIEeCKON paboThl Ne 2.

CrnenoBaTh MpaBUiIaM MOJIb30BaHUS
XUMHUYECKOM MOCYI0H U 1a00paTOpPHBIM
00Opy/IOBaHKMEM, A TAKXKE MPaBUIaM
oOpanieHus: ¢ XMMUYECKUMHU BEIIECTBAMHU
B COOTBETCTBUM C UHCTPYKIUEH

IIPU BBITTOJIHEHUU MTPAKTHYECKON

paboTer No 1.

BricTpanBaTh pa3BEpHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMAIIUIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
MCIIOJIb30BATh U3YUYECHHBIN MOHITUNHBINA
amnrmapar Kypca XUMUU

1.2.

BemiectBa n
XUMHUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMUYECKHE
aneMeHThI. CUMBOJIBI XUMAYECKUX
a1eMeHTOB. [IpocThie U ClIOKHBIE
BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE
YUCHHE.

Xumuueckas popmyna. BaieHTHOCTh
aTOMOB XMMHUYECKHUX DJIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCHUTENBHAs AaTOMHAs Macca.
OTtHOocHTENbHAS MOJIEKYJIIpPHAs Macca.
MaccoBas 107151 XMMAYECKOT0 3JIEMEHTA
B COCJIMHEHHUH.

OnpenensTe NPU3HAKA XUMUYECKUX
peaxkuuii, yCI0BUS UX MPOTEKAHUS.
OOBICHATH CYITHOCTb (PU3NYECKUX U
XUMUYECKUX SIBJIEHUI C TOUKU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
KnaccuduuupoBaTh XuMndeckue
peaknuu (1o YUCIy U COCTaBY
pearupyrommx u 00pa3youuxcs
BCILIECTB).

CocTaBiiTh (opMyibl OMHAPHBIX
BELIECTB 10 BAJICHTHOCTH U OIPENEIISATh
BaJICHTHOCTH 110 (hOpMYysiaM BEIIECTB.
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KomuuecTBo BemecTBa. Monb. MonsipHas
Macca. B3aumMocBs3b KOJIMYECTBa, MaCChl
Y Yuciia CTPYKTYPHBIX €IMHMI] BEIECTBA.
PacuéTel o dhopMynamMm XUMHIECKUX
COCIMHEHUI.

duznYecKue U XUMHUECKUE SBICHMUS.
XuMudeckas peakius u € mpu3HaKu.
3aKOH COXpaHEHUSI MACChl BEIIIECTB.
XUMUYECKUE YPAaBHEHUS.
Kiaccudukanusa XuMHUUYECKUX PEAKIIUMA
(coenmuueHus, pa3IoKEHUs, 3aMCIICHU,
oOMeHa).

Xumuueckuil IKcnepumenm:
Jlemoncmpayuu:

dusnyeckue cBoOMCTBa 00pasioB
HEOPraHWYECKHX BEILIECTB — METAIIJIOB U
HEMETaJUIOB.

OO6pa31ibl BEemecTB KOJIUYECTBOM 1 MOJIb.
dusnueckue siBieHus (IIaBICHUE BOCKa,
TasHUE JIbJIa, paCTUPaHUE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIUS
BOJIbI).

XUMHUYECKHE SIBJICHUS (TOPEHUE CBEYH,
MPOKAJTMBAHUE MEIHON TTPOBOJIOKH,
B3aHMMOJICMCTBHUE COIBI MJIM MeJia

C COJITHOM KUCJIOTOM).

Hab6moneHne nmpu3HakoB MPOTEKaHUS

PaccraBmsats ko puiineHTs!

B YPABHCHUSIX XUMUYECKHUX PEAKITUH.
Habmronath u onuchIBaTh OOBEKTHI

MIpU NPOBEACHUM JIEMOHCTPALUM U
71a00paTOPHBIX OMBITOB.

[IpoBoaUTH BbIYMCIIEHUS 110 HOPMYIIaM
XUMUYECKUX COSTUHEHUN U ypaBHEHUSIM
XUMHUYECKUX PEAKIIHM.

[IpuMeHSATh eCTeCTBEHHO- HAyTHBIC
METO/IbI TTO3HAHUS (B TOM YHCIIE
HaOJII0/ICHHE, MOJIETTUPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTEpaIiu
MBICJIUTEITLHON J1eATEeIbHOCTH
(cpaBHeHMe, KIaccupUKaIys)
BricTpanBath pa3BEpHYyThIE TUCEMEHHBIE
U YCTHBIE OTBETHI C OMOPOM

Ha uHMOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYECHHBIN MOHSITUNHBINA
anmapar Kypca XUMHH
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XUMUYECKHX peakiuid (pa3ioxeHue
caxapa, B3aMMOJIEUCTBUE CEPHOIl
KHUCJIOTBI C XJIOPUJOM Oapusi, OJIydeHue
U pasnoxenue ruapokcuaa meau (1)
MIPY HArpeBaHUH, B3aUMOJICHCTBUE
xene3a ¢ pactBopom comu meau (I1).
OnBbITHI, WIUTIOCTPUPYIOIINE 3aKOH
COXPAHEHHS MaCCHl.

Jlabopamopnsie onvimol.

Coznanue monenei MOJIeKya
(IIIapoCTePIKHEBBIX).

Onucanue GU3NUECKUX CBOMCTB
00pa310B HEOPraHMYECKUX BEIIECTB —
METaJJIOB U HEMETAILIOB.

HaGmonenne ¢pusnueckux (TuiaBieHue
BOCKa, TassHUE JIbJ]a) U XUMUYECKHUX
(ropeHue cBeuH, MPOKAIIMBAHUE METHOMN
MIPOBOJIOKH) SIBJICHHI.

HabGmronenne u onucanue npu3HaKkoB
MPOTEKAHMSI XUMHUECKUX PEaKITUiA
pa3HbIX TUIIOB.

Buiuucnenus:

OTHOCUTEIIbHOW MOJIEKYJISIPHOW MacChl
BEIIECTB, MOJIIPHOM MacChl, MacChl
BEIIIECTB, MAaCChl M KOJIMYECTBA BEIICCTBA,;
MaCCOBOM JIOJIM XUMHUYECKOTO JIEMEHTA
o ¢hopmyJsie CoeMHEHUS,;
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10 YPaBHEHUSAM XUMUYECKUX PEaKIU:
KOJIMYECTBA, MAaCChl BELIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
PEareHTOB WM IPOAYKTOB PEAKLIUH

Htoro no pazneny

20

Pa3znen 2. BaxkHeiimue npeacTaBUTe/IM HEOPraHUYECKUX BelleCTB

2.1

Bosnyx. Kucnopon.
Ilongatue
00 okcHumax

6

Bo3nyx — cmech razos. CocTtaB Bo3ayxa.
Kucnopon — anmemeHT u npocroe
BeniecTBo. HaxoxieHne kuciopoaa

B IIpUpoOJIE, (PU3NUECKUE U XUMUYECKUE
cBoiicTBa (peakuuu roperust). OKCUpbl.
[Ipumenenue kuciopoaa. CnocoObl
MOJIy4EHHUS KUCIIOpoJia B 1abopaTopuu u
IpOMBIIUIEHHOCTH. KpyroBopor
KUCIopojia B mpupoae. O30H —
AIOTpOMHast MOAU(PUKALIUS KUCIOPO/IA.
TemnoBoii 3P heKT XUMUYECKON peakiiny,
TEPMOXUMUYECKUE YPABHEHUS, IK30-

Y SHAOTEPMHUYECKHE peakuuu. ToIImBo:
yroJib U METaH. 3arps3HEHUE BO3/1YyXa,
yCUJIEHUE TTAPHUKOBOTO 3P deKTa,
paspylIeHrue 030HOBOTO CIIOS.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KaudecTBeHHOE omnpeeneHne coaepx anus
KHUCJIOPO/Ia B BO3AYXE

[Tomryuenue, cobupanue, pacrno3HaBaHue

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIAKY
IJIsL COCTaBJICHHS JOPMYJT BEIIIECTB,
MOJICKYJISIPHBIX YPAaBHCHUH XUMUYECKHUX
peaKkuuii ¢ ydacTUEM KUCIOPO/Ia.
XapakTepu30BaTh (OMKMCHIBATH) COCTAB
BO3yXa, (PU3UYCCKUE U XUMHIECCKUE
CBOMCTBA KHUCIOPO/Ia, CIIOCOOBI €T0
MOJIYICHHSI, MPUMCHCHHE U 3HAUCHHC

B IIPUPOJIC M )KU3HU YCIIOBEKA.
CpaBHUBATh pEaKIMK TOPCHUS U
MEJIJICHHOTO OKUCIICHUSI.

OOBSICHATH CYITHOCTD SKOJIOTHYECKHUX
po0sIeM, CBSI3aHHBIX C 3arpsi3HECHUEM
BO3/IyXa.

CrnenoBath npaBuiiaMm 06e€30macHOM
paboThI B 1abopaToOpuu Mpu
WCITOJIb30BAaHUU XUMHYECKOU TTOCY/IBI U
o0opy0BaHMs, a TaK)Ke MpaBUIIaM
oOpalleHus ¢ TOPIOYNMH BEIIIECTBAMHU.
[T1aHUpOBaTh M OCYIIECTBIISTH HA
MPAKTUKE XUMHUYECKHE dSKCTICPUMEHTHI,
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Y U3Y4EHHE CBOWCTB KMCJIOPO/Ia.
Hab6nronenne B3auMo1eicTBUS BEIIECTB
C KUCJIOPOJIOM U YCJIOBUS
BO3HUKHOBEHUS U TIPEKPAIICHUS TOPEHUS
(moxxapa).

Jlabopamopmuwiii onvim:

O3HakomIleHHE ¢ o0pa3liaMi OKCHUJIOB U
ONMCAHUE UX CBOMCTB.

Ilpakxmuueckas paboma:.

Ne 3. Tlonydenuie u cobupanue
KHCJIOPO/Ia, U3YUYECHHE €r0 CBOWCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KUCIIOpOIa U
030Ha Ha OCHOBAHUH aTOMHOMN MacCChI
XUMHUYECKOTO JIEMEHTA,

KOJIMYECTBA, MACChI BEIIIECTBA

M0 YPaBHEHUSIM XUMUYECKUX PEAKITUI

MPOBOAUTH HAOJIO/IEHNUS, IE1aTh BHIBOIbI
II0 PE3yJIbTaTaM JKCIIEPUMEHTA

MIPU MIPOBEACHUU Ja00OPATOPHBIX OMBITOB
Y IPAKTUYECKON pabOTHI.

BbIUKCIIATH KOJIMYECTBO BEMIECTBA,
00BEM raza o popmynam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpYIIIIE.

BricTpanBath pa3BEpHYTHIE TUCHbMEHHbBIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha uHMOpPMAIIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
MCIIOJIb30BATh U3YUYECHHBIN MOHITUNHBINA
amnrmapar Kypca XUMUU

2.2

Bonopona. [lonsatue
0 KHCJIOTaX U COJIAX

Bonopon — anemeHT u mmpocroe
BeuecTBo. Haxoxienue Boopoaa

B MpUpoJie, PU3nuecKue u XMuMUYECKUE
CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonydyeHusa. Kucnorsl u conu.
MounspHbiii 00bEM ra3oB. PacuéTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuyeckuii IKCnepumMenm:
Jlemoncmpayuu:

[Tonydyenue, cobupanue u

PackpbIBaTh CMBICII U3y4aeMBbIX ITIOHATUI
U TIPUMEHSTH 3TH TIOHSTHS TIPU ONTUCAHUHN
CBOMCTB BEIIECTB U UX ITPEBPALLICHUMN.
XapakTepr3oBath (OMUCHIBATH)
(bU3MYEeCKUEe M XUMHUICCKHE CBOWCTBA
BOJIOPO/Ia, CIIOCOOBI €T0 MOTydeHUs,
MIpUMEHEHUE.

Cob6upatb npudOp AJIs OITYICHUS
BOIOPO/JIA.

Hcnonb30BaTh XUMHYECKYIO CHMBOJIMKY
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pacro3HaBaHu€ BOJIOPO/IA.
B3anmoelicTBie BOg0poia ¢ OKCHIOM
meau (11).

JlabopamopHmbwiii onvim.
B3aumozeiicTBrE KHUCIOT ¢ METaIaMH.
Ilpaxmuueckas paboma.

Ne 4. Tlonydenue u cobrpanue BoAopoa,
H3y4YEHHE €TO CBOMCTB.

Buviuucnenus:

00BbEMa, KOJIMYECTBA BEIIESCTBA I'a3a

10 €T0 U3BECTHOMY KOJIMYECTBY
BEILIECTBA WJIH O0BEMY;

00BEMOB Ta30B 10 YPAaBHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA O0OBEMHBIX OTHOIIICHUM
ra3oB

IJIsL COCTaBJICHUSI JOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUIH XUMHYECKUX
PEaKIii ¢ y4aCTHEM BOJOPO/IA.
BbIUuCIATE MOJIIPHYIO MACCY BEIIECTB;
KOJIMYECTBO BEIIECTBa, 00BEM rasa,
Maccy BEIIeCTBa;

[TpoBOIUTH pacy€Thl M0 ypaBHEHUSIM
XUMHUYECKHUX PeaKlnii: KOJINYECTBa,
00BEMa, Macchl BEIIECTBA MO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM TIPOIYKTOB PEAKIINH.

CnenoBaTh npaBuiaMm 0e30MacHON
paboThI B 1aOOpaTOpUU Mpu
UCTIOJIb30BaHUH XUMHYECKOW MOCY/IBI U
000py/OBaHUs, a TAKXKE IPaBUIIaM
oOpalieHus ¢ TOPIOYMMHU BEIlIeCTBAMU

B OBITY.

[InaHnpoBaTh U OCYILIECTBIATH HA
NPAaKTUKE XUMUICCKHE IKCIICPUMEHTHI,
NPOBOJNTH HAOIIOACHUS, 1€7aTh BBIBO/IbI
10 pe3yJbTaTaM dKCIIEPUMEHTA.
VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE

2.3

Bopna. PactBopesl.
Iloagatue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BoAbl. Boma kak
pacTBOpUTEb. XUMUYECKUE CBOMCTBA
BOJIBI.

OcHoBaHwus.

PackpbIBaTh CMBICII U3y4aeMBbIX ITOHATUI
Y IPUMEHSThH 3TU MOHATUS TIPU OMUCAHUU
CBOMCTB BELIECTB U UX ITPEBPALLICHUMN.
XapakTepu3oBath GU3MIECKUE U

28




PactBopsl. Ponb pacTBOpoB B ipupoae u
B JKU3HU yesoBeka. KpyroBopot Bojibl
B MIpUpOJie. 3arpsi3HEHUE TPUPOAHBIX
BoZ. OXpaHa v OYMCTKA IPUPOAHBIX BO/I.
HacpllieHHbIe U HEHACHIIIEHHBIE
pacTBOpbL. PacTBOpUMOCTH BElECTB

B BoJie. MaccoBasi 10715 BellleCcTBa

B pacTBOpE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

PacTBOopeHue BEIECTB ¢ pa3IMIHON
PacTBOPUMOCTEIO.

B3anmMopelicTBue BOAbI C METAINIAMH
(HaTpueM | KaJIbI[UEM).
HccnenoBanne pacTBOPOB KUCIOT U
1IEJI0YEHN C TOMOIIBI0 MHINKATOPOB.
Jlabopamopnvie onvimol
HccnenoBanue ocobeHHOCTEM
PacTBOPEHMS BEMIECTB C PA3IMYHOU
PacTBOPUMOCTBIO.

[TpuroroBiieHre pacTBOPOB

C OIPEIICIIEHHON MAaCCOBOM J0JIEU
PACTBOPEHHOIO BENIECTBA.
Ilpakxmuueckas paboma

No 5. TIpuroroBneHue pacTBOPOB

C OIPENICIIEHHON MACCOBOU J0JIEN
PACTBOPEHHOIO BENIECTBA.

XUMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTENS B MPUPOIHBIX MPOIIECCaX.
CocTaBisTh ypaBHEHHS] XUMHUECKUX
peaKkui ¢ y4acTUEM BOJBI.

OOBSACHSITH CYITHOCTh AKOJIOTHUYECKUX
po0JIeM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOTHBIX BOJI, CHOCOOBI OUMCTKHU BOJIBI
OT MpUMecel, MEPBI TI0 OXpaHe BOJI

OT 3arpsi3HECHUS.

[InaHnpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, TPOBOAUTH HAOJIIOICHUS,
JieNIaTh BBIBOJBI IO pe3ybTaTam
AKCIIEPUMEHTA TIPY MTPOBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTHUECKON
paboTHI.

CrnenoBathb npaBuiiaM 0€30MacHON
paboThI B TabopaTopuu Mpu
UCIOJIb30BaHUN XUMUYECKON MOCYABI U
o0opy0BaHMUS.

[IpoBOAUTDH BBHIYMCIICHUS C IPUMEHEHUEM
MOHSATHSI «MaccoBasi 10JIs BEILIECTBA

B PAacTBOPE».

BricTpanBaTh pa3BEpHyTHIE TUCHMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHPOpMAIIIO U3 ydeOHHUKA U
CTIPaBOYHBIX MaTEPUAIOB, TPAMOTHO
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Buviuucnenusa:
C UCIIOJIb30BAHUEM ITOHITUS «MacCOBas
JIOJISl BEIIIECTBA B paCTBOPE»

WCTIOJIb30BATh U3YYEHHBIN MOHATUNHBIN
arrapar Kypca XuMHuu

2.4

OCHOBHBIE KJIACCHI
HEOpPraHUICCKUX
COCIUHEHNH

11

Knaccuduxarms HeopraHmIecKux
coequaeHn. Okcnpl. Knaccudukarms
OKCHJIOB: cojicoOpa3syroiue (OCHOBHBIE,
KHCJIOTHBIE, aM(OTEPHEIC) U
Hecoseobpasyromue. Homenkmatypa
OKcHI0B. DU3MUECKUE U XUMHYECKUE
CBOMCTBA OKCUAOB. [lonyyeHne okcumos.

OcHoBanus. Knaccugukanys OCHOBaHHMIA:

IETIOYH U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBanuii. ®uznyeckue
Y XMMHUYECKHE CBOMCTBA OCHOBAaHU.
[TosryyeHne OCHOBaHUU.

Kucnotsl. Knaccudukanust KUCIoT.
Homenknarypa kucior. @usnueckue
Y XMMHUYECKHE CBOMCTBA KUCIIOT. Psip
aktuBHOCTH MeTtaiuioB H.H. bekeTona.
ITonyuyenue KucIor.

Comu. Homenknarypa cosneil.
Pu3nyecKkrne U XUMUYECKUE CBOWCTBA
conert. [lonydenue conen.
['eneTnueckas CBsI3b MEXKIY KJIacCaMU
HEOPTaHWYECKUX COCAUHEHUM.
Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

KnaccudunmpoBats nzydaemsie
BEILIECTBA IO COCTABY U CBOMCTBAM.
CoctaBasath (OpMYJIIbI OKCUIOB, KUCIIOT,
OCHOBAHHIM, COJIEN U HA3bIBaTh X

0 MEXIYHApOAHON HOMEHKIIATYPE.
IIporuo3upoBaTh CBOMCTBA BELIECTB

Ha OCHOBE OOIINX XUMHYECKUX CBOMCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisATh MONEKYISIPHBIE YPABHEHHS
peaKIui, WUTFOCTPUPYIOIIHNX
XMMHUYECKHUE CBOMCTBA U CIIOCOOBI
MOJIYYEHHSI BEIIECTB U3YYECHHBIX
KJIACCOB/TPYIII, a TaKXe
NOATBEPKAAIOIINX FEHETUYECKYIO
B3aMMOCBSI3b MEXI1Y HUMHU.
[Ipon3BOANTH BBIYMCICHUS

10 YPaBHEHUSAM XUMUYECKHUX PEAKIUH.
IInaHupOBaTh U OCYLIECTBIATH

Ha IIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, POBOJIUTH HAOIIOACHMS,
JeNaTh BbIBOJBI 10 PE3YIbTaTaM
AKCIIEPUMEHTA ITPU NPOBEACHUU
71a00paTOPHBIX OIBITOB U MPAKTHUECKUX
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OO0pa3iibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KIACCOB.

OMBIThI, WLTIOCTPUPYIOIINE XUMUUECKUE
CBOICTBA KJIaCCOB HEOPTaHUYECKUX
BEILIECTB.

Jlabopamopusie onvimol

OrnpeneneHue pacCTBOPOB KUCIIOT U
1IEJI0YEN € TOMOIIBIO HHAUKATOPOB.
N3yuenue B3auMOACHCTBUS KUCIIOT

C METAJUIaMH, PEaKIIUi HEUTPaIU3aluu.
B3anmopencTBue pacTBopa CEpHOU
KUCIIOTHI ¢ okcuaoM meau (1.
[TonydyeHue HEPACTBOPUMBIX OCHOBAHUM.
BriTecHEeHHE OTHOTO METaJIA IPYTUM
13 pacTBOpa COJIH.

lIpakmuueckas paboma

Ne 6. Pemrenune sxcriepuMeHTaIbHBIX
3a1a4 1o teMe «BaxHenmme Kiaccol
HEOPraHWYECKUX COCAUHEHUI.
Buviuucnenus:

110 YPAaBHEHUSIM XUMHUYECKON PEaKIINH:
KOJIMYECTBA BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00BEMY, Macce peareHTOB WK
MPOAYKTOB PEAKLINU

pabor.

CrnenoBath mpaBmiiaM 0€30MaCcHOM
paboTHI B 1aOOpaTopuu

IIPYU UCTOJIb30BAaHUNU XUMUYECKON
oCy/bl U 000PYAOBaHUSI.

BricTpanBaTh pa3BépHyTHIE THCEMECHHBIC
Y YCTHBIE OTBETHI C ONOPOU

Ha HHQPOPMAIIMIO U3 y4eOHUKA U
CIIPABOYHBIX MAaTEPHAIOB, TPAMOTHO
VICIIOJIb30BATh U3YUYECHHBIN MMOHSITUWHBIN
ammapar Kypca XUMHH

Hroro no pasueny:
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Paznen 3. [lepuonnueckuii 3axon u Ilepuognueckasi cucrema xumnueckux jieMeHToB [I. . MenaeneeBa. Ctpoenne
aToMoOB. XUMH4YeCKas CBA3b. OKMCIUTENIbHO-BOCCTAHOBUTEIbHbIC PeaKI U

3.1 | [lepuoanueckuit
3aKOH U
[lepnonnueckas
cucrema
XUMHUYECKHUX
JJIEMEHTOB

CrpoeHue aToma

. Y. Menneneena.

7

[lepBbie MOMIBITKN KiIacCU(DUKAITIT
XUMHYECKUX 3JIeMEHTOB. [loHATHE

O IpyNIiax CXOAHBIX JJIEMEHTOB
(11eTI0YHBIE U 1IEJI0YHO3EMETTbHBIC
METaJITbI, TaJIOTCHBI, MHEPTHBIC Ta3bl).
DneMeHThI, KOTOpPbIE 00pa3yIoT
amM(pOTEepHbIE OKCUIBI U TUAPOKCHUIBI.
[lepnonnuecknii 3akoH. [lepnonnueckas
CUCTEMA XUMHUYECKUX IJIEMEHTOB

J.1. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEPHOIHASL POPMBI
[lepuoarueckor CUCTEMBI XUMHUYECKUX
anemeHTOB JI.U. Menaeneena. [lepuoast
Y rpynibl. @U3NYECKUNA CMBICIT
MOPSAAKOBOTO HOMEPA, HOMEPOB IEPUOIA
Y TPYIIBI 3JIEMEHTA.

Crpoenne aroMoB. CocTaB aTOMHBIX
anep. 3oronsl. Dnexktponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX
20 XUMUYECKUX DJIEMEHTOB
[Tepuoanyeckon cCuCTeMbI

J.1. MenneneeBa. XapakTepUCTUKA
XUMHYECKOTO AJIEMEHTA

10 €ro noJIokeHuro B [lepuonnueckon
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUSI painyca

PackpsIBaTh CMBICT IEPUOIUIECKOTO
3aKOHa.

OnuceIBaTh CTPOCHHUE TAOIUIIBI
«Ilepuonnueckas cucreMa XMUMUYECKUX
anemenToB J[.1. MenaeneeBay.
MonempoBarbk CTPOCHHUE aTOMA,
DHEPreTUYECKUX YPOBHEU U NIOLYPOBHEN
IIPU ITIOMOILY PUCYHKOB, 3JIEKTPOHHBIX
KOH(QUTypaluil ¥ 3JIEKTPOHHO-
rpaduueckux Gopmyi.

[TosicHATh hU3MYECKU CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOAA
Y TPYIIIBI AJIEMEHTA.

XapaKTepu30BaTh XUMUYECKHUE DIIEMEHTBI
IIEPBBIX TPEX NEPUOJOB, KAIHUM, KaJIbLIHMA
Y UX COCTMHEHUS T10 TTOJIOKEHUIO

B [lepnognueckoni cucreme

.. Menneneena.

OOBICHATH 001IME 3aKOHOMEPHOCTH

B U3MECHEHUU CBOMCTB XMMHYECKUX
AJIIEMEHTOB (M3MEHEHHUE PaUyCOB
aTOMOB, JIEKTPOOTPHULIATEIILHOCTH,
BaJICHTHOCTH) U UX COEAUHEHUN

B IIpe/ieNIaX MaJIbIX IEPUOJIOB U TJIaBHBIX
MOATrPYII C YUYETOM CTPOECHUS UX
aTOMOB;
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aTOMOB XMMHUYECKHUX AJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTNYECKUX
CBOMCTB 10 TPYIIaM U IEPUOIaM.
3nauenue [lepuonnueckoro 3akoHa u
Ilepuoarueckor CUCTEMBI XUMHUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKH U
npaktuku. [[.1. MenneneeB — yu€Hblil U
rpakJaHuH.

Xumuueckuii Ixcnepumenm:
Jlemoncmpayuu:

B3anmopenicTBue ruIpoKCcHIa IUHKA

C paCTBOpaMM KHUCJOT U IIEJI0YEH.
MoaenmipoBaHue CTPOECHHS MOJIEKYJT
IIPY IIOMOILU PUCYHKOB, MOJEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
Tabmuna «Ilepuoauyeckas cuctema
XUMUYECKUX DJIEMEHTOB

J.11. MenpaeneeBay.

Jlabopamopmvie onvimol
O3HakoMJIeHHE ¢ 00pa3aMyi METAJIOB U
HEMETAJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B [ape WJIM TpyMIIE.

BricTpanBath pa3BEpHYyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha HHPOPMAIIUIO U3 yU4eOHUKA U APYTUX
MCTOYHUKOB, B TOM yucie MHTepHera

3.2

XHUMHUYECKas CBA3b.
OxuciauTenabHo-
BOCCTAHOBUTECIILHBIC
peakuuu

Xumnueckas cBsa3b. KoBajeHTHas
(monsipHAast U HETIOJSIPHASA ) CBA3b.
DJIEKTPOOTPUIIATEILHOCTh XUMHUYECKUX
snemeHToB. MonHas cBs3b. CTeleHb
okuciaeHus. OKUCIUTEILHO-
BOCCTaHOBUTEIbHBIC peakiiuu. [Ipoiiecchl

PackpbIBaTh CMBICI U3y4aeMbIX MTOHSITHH.
Onpenensats BUJI XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaenmpoBaTh CTPOEHUE MOJIEKYJT

IIPU ITIOMOIIM PUCYHKOB, MOJIEJIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.
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OKHCJICHUSI U BOCCTAHOBJICHUS.
OKHCIIUTENN U BOCCTAaHOBUTEIIH.
XHWMUYECKUHN IKCIIEPUMEHT: N3yYEHUE
00pa3IoB BEIIECTB METAVIOB U
HEMETaJVIOB, B3aMOCHCTBHE
TUJIPOKCHIA IIMHKA C pACTBOPAMU KUCIIOT
U LIEJIOYEH, MPOBEJICHUE ONBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPDI
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUS, COCTUHEHUS ).
Xumuueckuil IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WUTIOCTPUPYIOIIUE IPUMEPDI
OKHCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaKiuu
Pa3JIOKEHUS, COCTUHEHNS )

Hcrnons30BaTh XUMUYECKYIO CUMBOJIUKY
TUTSL COCTaBJICHUS (hOPMYJI BEIIECTB,
ANIEKTPOHHOTO OajaHca peakiuii.
OrnpenensTs CTENEHb OKUCICHUSI aTOMOB
XUMUYECKUX IJIEMEHTOB 110 (popmysiaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COCJIMHECHUH T10 CTETIEHU OKUCIIECHUS
aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
OnpenensaTs OKUCIUTEID U
BOCCTaHOBUTENb. PaccTaBiATh

KO3 PUITMEHTHI B cXeMaX MPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIHHBIX
pEeaKIil METOAOM JIEKTPOHHOTO
Oasanca.

Habnrogath XUMHUECKHUE OTBITHI

IO TUIaHY, aHAIM3UPOBATH U JIENIATh
BBIBO/IBI.

HUcnonszoBate UKT s cozpanus
MOJIEJIEH, IOATOTOBKH ITPE3EHTALUH,
JOKJIaZI0B MO TEME.

BricTpanBath pa3BEpHYTHIEC MUCHMEHHbBIC
Y YCTHBIE OTBETHI C ONOPON HA
uHdopmaImio u3 yueOHUKa U IPYTUX
HMCTOYHUKOB, B TOM uncie MHTepHeTa

Hroro 1o pasaeny 15
Pe3zepBHOE BpeMs 3
OBIIEE UHNCJIO YACOB 68
I10 ITPOI'PAMME

34




9 KVIACC

No

/o

HaumenoBaHue
pa3iesoB U TEM
y4eOHOI 0 IIpeIMeTa

KonuuecTBo
4acoB

Copnepxanue o0ydeHus

OcHOBHbBIE BUJIbI I€SITEILHOCTH
o0y4Jaromuxcs

Pa3znen 1. BemecTBO M1 XUMHMYeCKHE PeaKIIun

1.1

IloBTOpEHUE N
yriTyOJieHne 3HaHUH
OCHOBHBIX pa3/IeioB
Kypca 8 kiacca

5

[lepnonnuecknii 3akoH. [lepunognueckas
CHUCTEMA XUMHYECKUX JJIEMEHTOB

JI.. MenneneeBa. CTpoeHre aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUU CBOWCTB
XUMHUYECKUX JJIEMEHTOB MEPBBIX TPEX
IIEpUOJO0B, KaJus, KalblUs U UX
COCIUHEHUN B COOTBETCTBUU

C IIOJIOKEHUEM JIEMEHTOB

B [leproanyeckoil cucteme u CTpOCHUEM
UX aTOMOB.

CTpoeHue BEIIEeCTBA: BUIBI XUMHUYECKOU
CBsI3U. THUIBI KPUCTAIUIMYECKUX
pPELIETOK, 3aBUCUMOCTH CBOMCTB
BEILIECTBA OT THUIMA KPUCTATUIMYECKOU
PELIETKY U BUJIa XUMUYECKOU CBSI3H.
Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BELIECTB, OTHOCSIIUXCA

K pa3JMYHbIM KJIACCAaM HEOPraHUYECKUX
COCIMHCHUM, TeHeTUYEeCKasl CBsI3b
HEOPraHUYECKUX BEILIECTB.

XapakTepu30BaTh XUMHUYECKUE FIIEMEHTBI
MEPBBIX TPEX NEPUOOB, KAIHS U KaJIbIUS
0 UX nonoxxeHuto B [lepuonnueckoi
cucteme /1. 1. Menaeneena.
KnaccudunnpoBaTs 1 Ha3bIBaTh
HEOPraHU4YECKUE BEIIECTBA U3YYCHHBIX
KJIaCCOB.

OnuceIBaTh O0ITUE XUMUYECKUE
CBOMCTBA BEIIECTB Pa3JIMYHBIX KJIACCOB,
MOATBEPKIaTh CBOMCTBA MPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHU XUMHYECKUX
pEeaKkuuid.

OnpenensTs BUJI XUMUYECKOUN CBSA3U U
TUT KPUCTAJUTMYECKOU PEIIETKU
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BEILIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpanBath pa3BEpHYTHIEC TUCHMEHHbIC
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHpOpMAIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
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Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICISIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIIIOB
¥ HEMeTaJUToB (rpadura U anMasa),
CIIO’KHBIX BEIICCTB (XJIOpHIa HATPHS)

MCIOJIb30BaTh U3YYEHHBIN MOHATUNHBIN
armapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHAYCSCKHX
peaxkuu

Knaccudukanus XuMHUUECKUX PeaKIInuid
10 PA3IMYHBIM MTpU3HaKaM (110 YHCITy U
COCTaBY Y4aCTBYIOIIUX B PEAKIIUU
BELIECTB, MO TEMI0BOMY 3D (DeEKTy,

10 UBMEHEHUIO CTENEHEN OKUCIICHUS
XUMHYECKUX JIEMEHTOB,

10 00OPaTUMOCTH, MO YY4aCTHIO
KaTajm3aTopa). JK30- U
AHJOTEPMHUYECKUE PEAKIIUH,
TEPMOXUMUYECKUE YPABHEHUS.
IToHsITHE O CKOPOCTH XUMUYECKOU
peakiuu. [Tonsitue 06 0OGpaTUMBIX

1 HEOOPaTUMBIX XUMHUYECKUX PEAKIIUSIX.
[ToHsATHE O TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [lonsitue o katanuse.
[ToHsATHE O XUMUYECKOM PaBHOBECHHU.
DaKTOpHI, BIUSIONIME HA CKOPOCTh
XUMUYECKOUW peaKIuu U MOJOKEHHUE
XUMHUYECKOTO PaBHOBECHSI.
OKUCIUTENBHO-BOCCTAHOBUTEIHHBIC

PackpeiBaTh CMBICIT H3ydaeMbIX MOHITUN
Y TIPUMEHSTH 3TU NMOHATHUSA NP ONMUCAHUH
CBOMCTB BEUIECTB U MX MPEBPAIICHUMN.
KnaccudunmpoBath xumudeckue
pEaKIUu 0 Pa3IMYHbIM PU3HAKAM.

VY craHaBnMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHUUYECKOUN peaKkIuy OT Pa3INIHbIX
(akTOpOB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAICHUN
B PA3JIMUHBIX YCIOBUSX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBuresb B OBP.

CocTaBsITh AJEKTPOHHBIN OaslaHC
peaKiuu.

[Tpon3BOAUTH BEIYUCICHUS

10 XUMUYECKUM YPABHEHUSIM.
VYuyacTBOBaTh B COBMECTHOM paboTe

B I1ape WM TpymIe.

BricTpauBaTh pa3BEpHYThIE MUChbMEHHbBIE
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peaKkIuu, AIEKTPOHHBIN OallaHC
OKHCJIUTEIbHO-BOCCTAHOBUTEIIHLHOM
peakuun. CocTaBieHUE YpaBHEHUM
OKHCJIUTEJIbHO-BOCCTAHOBUTEJIbHBIX
peaKuurii C UCMIOJIb30BAHUEM METOAA
AJIIEKTPOHHOTO OaaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanre 3aBUCUMOCTH CKOPOCTH
XUMUYECKOW peakiuu OT BO3ACHCTBUS
Pa3IUYHBIX (PaKTOPOB.

OnbIThI, WITIOCTPUPYIOIIUE TTPUMEPDI
OKHCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX
peakmuii (ropeHue, peaKiuu
Pa3IoKEHUS, COSTUHEHMUS ).
Buviuucnenus:

KOJIMYECTBA BEIIecTBa, 00hEMa U MacChl
PEareHTOB WJIU MPOAYKTOB MO
YPaBHEHUSIM XUMUYECKUX PEAKIUn

Y YCTHBIE€ OTBETHI C OMOPO

Ha HHQPOPMAIIMIO U3 y4eOHUKA U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
MCII0JIb30BATh U3YYEHHBIN MOHATUWHBIN
arnmapar Kypca XuMuu

1.3

DIIEKTPONIUTHYECKAS
JTUCCOIUAITUS.
XUMHUUYECKUE
peakiuu

B pacTBOpax

Teopus 3JIEKTPOIMTHYECKON
JICCOLMALNN. DJIEKTPOJIUTHI U
HEAJIEKTPOIUTHL. KaTOHbI, aHMOHBI.
MexaHu3M quccoIualuy BEIecTB

C Pa3IMYHBIMU BUJIAMU XUMHUYECKOM
cBs3u. Crenenp auccoranuu. CUiibHbIC
U cladble AJIEKTPOJIUTHI.

Peakuu nonHoro ooMena. Y ciioBus

PackpeiBaTh CMBICII H3ydaeMbIX IIOHATUH,
a TaKXe CMBICII TEOPUU
AIEKTPOJIUTUUECKOU TUCCOLUALINY.
OOBICHATH TPUYHUHBI
3JIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BEIIECTB, pa3/inyaTh CJIa0ble U CUIIbHBIE
3JIEKTPOJIATHI.

CocTaBisiTh ypaBHEHUS TUCCOLUALINT
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POTEKAHUSI pEeaKIMii HOHHOTO OOMEHa,
TTOJTHBIE ¥ COKPAITIEHHBIC HOHHBIE
ypaBHEeHUS peakiuii. CBONCTBA KUCIOT,
OCHOBAHUWU U COJICH B CBETE
MPEACTABICHUNA 00 ANEKTPOIUTUUECKOU
nucconuanuu. KauecTBeHHbIE peakiuu
Ha WoHbI. [IoHsATHE O TUIpONIH3E CONEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTPOIPOBOIHOCTH
pacTBOPOB BEILIECTB, ITpoLiecca
JTUCCOLIMALIMY KUCJIOT, IIeJIouen

U coJieit (BO3MOYKHO UCIIOIb30BaHHUE
BUJICOMATEPUAIOB).

OMnBITH, WUTIOCTPUPYIOIINE TPU3HAKU
POTEKAHUsSI pEaKIMii HOHHOTO OOMEHa
(oOpa3oBanue ocajka, BBIJICICHHE T'a3a,
o0Opa3oBaHUE BOJIbI).

PacniosnaBanne HEOpraHMYECKUX
BEIIECTB C MOMOIIIbIO KaU€CTBEHHBIX
peakIil Ha NOHBI.

JlabopamopHnbiii onvim:

N3ydenue npusHaKkoB MPOTEKaHUS
peaKkiuu HOHHOTO OOMEHa B pacTBOpax
AJICKTPOJIUTOB (C 0Opa30BaHUEM OCAJIKA,

BBIJICJICHHEM Ta3a, 00pa30BaHUEM BOIbI).

Ipaxmuueckas paboma:

KHCJIOT, IIEeJ0YEeH U COJIEH, IMOJIHbIC U
COKpaIi¢HHbIC HOHHbIC YPaBHEHUS
XUMUYECKUX PeaKIii HOHHOTO 0OMEeHa,
KpaTKUE MOHHBIE YPABHEHUS MPOCTHIX
peaKkuuii THAPOIIU3a COIEH.
XapakTepu30BaTh OOIIHE XUMUUECKHE
CBOICTBA BEMIECTB Pa3IUYHBIX KJIAaCCOB
Ha OCHOBE TEOPHUH 3JIEKTPOJIUTUIECKOU
JIACCOLIMAIINN; TIOJTBEPK/1aTh CBOMCTBA
MpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHCHUN XUMHUYECKUX PEAKIIHM.
Pemiats sxcriepuMeHTANIbHBIC 3a/1a4U

110 TEME.

[InanupoBaTh U OCYIIECTBISATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS,
JieJIaTh BBIBOBI IO pe3yJbTaTaM
AKCIIEpPUMEHTA MPU MPOBEACHUU
71a00pPaTOPHBIX OMBITOB U MIPAKTUUECKUX
pabor.

CrnenoBath npaBuiaMm 6e30macHOM
paboThI B 1abopaTopuu Mpu
UCIIO0JIb30BAaHUU XUMUYECKOU MOCYIbI U
000py10BaHMS.

[TpoBOAUTH BHIYKCIICHUS 0 XUMUYECKUM
YpaBHEHHUSIM.

VYuyacTBOBaTh B COBMECTHOM padboTe
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Ne 1. Pemenue skcepruMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviyucnenus:

110 YPaBHEHUSM XUMHUYECKUX PEaKIuit

B TIape WJIU TPYIIIIE.
BricTpanBaTh pa3BépHyTHIC THCEMECHHBIC
¥ YCTHBIE OTBETHI C OTIOPOU

Ha HHPOPMAIIHIO U3 YYeOHUKA U APYTUX
MCTOYHUKOB HH(OPMAIINH, B TOM YHUCIIC
WNuTtepHera

Htoro no pazneny

17

Pa3z[e.11 2. HemeTaJ1bl M HX COoCANHECHUSA

2.1 | OOmasn 4
XapaKTEePUCTHKA
XUMHYCCKUX
3JICMECHTOB
VIIA-rpymrsbl.
["anorensr

OO01ast XapaKTEpPUCTUKA TAJIOT€HOB.
OC0OEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEPHBIE CTETIEHU OKUCIICHHUS.
Crtpoenue u pu3nyecKue CBONCTBA
MPOCTHIX BELIECTB — raJIOT€HOB.
XUMHUYECKUE CBOMCTBA HA IIPUMEPE
xJiopa (B3auMOICICTBHE ¢ METAJLJIaMHU,
HEMETaJUTAMH, IISJI0YaMHu).
XnopoBogopoa. ConsiHasi KUCIOTA,
XUMHYECKUE CBOWCTBA, MOJTYy4YECHUE,
npuMeHeHue. JlerctBue xjaopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA.
Baxueiimme XJI0puIbl 1 UX HAXOKICHUE
B [IPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITH, OTpakaromue GU3NIECKUe u
XUMUYECKUE CBOMCTBA raJJOT€HOB U UX
coeIMHEHMH (BO3MOKHO HCITOJIb30BaHHE

OOBACHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUH CBOWCTB HEMETAJUIOB U MX
COCIMHEHUH B Mpeleaax MaJIbIX
NIEPUO/IOB M TIABHBIX MOATPYIIT
[leproanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB C YUETOM CTPOEHUS UX
aTOMOB.

XapakTepu3oBaTh GU3NMUECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJloreHoB (Ha mpuMepe XJopa) u
CJIOKHBIX BEIIeCTB (XJI0POBOIOPOIA,
XJIOpHJIa HATPHS), CLIOCOOBI UX
HOJTy4eHUsI, IPUMEHEHHE U 3HaUCHHE

B IIPUPOJIE U JKU3HU YEJIOBEKa.
Omnpenensite XJIOpUI-HOHBI B PACTBOPE.
[InaHnpoBaTh U OCYLIECTBIATH

Ha MPAKTUKE XUMHYECKHE
HKCIIEPUMEHTHI, POBOAUTH HAOIIOICHUS,
JieN1aTh BBIBOBI MO PE3yJIbTaTaM
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BHICOMATEPUAJIOB).

O3zHakomileHHE ¢ oOpa3laMy XJIOPUA0B
(raJIoreHuzoB).

Jlabopamopnwiii onvim.

N3ydenne CBOMCTB CONISTHOM KUCIIOTHI.
[TpoBeneHre KAYECTBEHHBIX pPEeaKIIUii
Ha XJIOPHUA-HOHBI.

lpaxmuueckas paboma

Ne 2: TlonydeHue CONSTHOM KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTB.

Boruucnenus:

110 YPABHEHUSIM XUMUUYECKUX PEAKIIUM,
€CJIM OJINH U3 PEarcHTOB JIaH B U30BITKE

HKCIIEPUMEHTA IPU IPOBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTHUECKUX
pabor.

CnenoBath npaBuiaMm 0e30MacHON
paboThI B TabopaTopuun

IIPU UCHOJIb30BAaHUHA XUMUYECKON
MOCY/BI U 000PYIOBaHUS.

BricTpauBaTh pa3BEpHYThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(pOPMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MAaT€PUAIOB, TPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATUNHBIN
anmapaT Kypca XuMUHU

2.2

OOmas
XapaKTEPUCTHKA
XUMHYECKUX
2JIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COCIMHCHUS

OO0m1as xapakTepUuCTUKa HIEMEHTOB
VIA-rpynmnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusznueckue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CEPHI.
AnoTponHbie MOAUBUKAIIMHA KUCTOPOa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBosiopoj, cTpoeHue, puznueckue u
XUMHUYECKUE CBOWCTBA.

OKcusl cepbl Kak IpeicTaBUTENN
KHCJIOTHBIX OKCHJIOB.

Cepnas xkucnorta, Gu3nIecKue u
XMMHUYECKHE CBOMCTBA (00IIHe KaK

OOBsICHATH 001IIE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-Tpynnsl 1 UX COEUHEHUHN C yIETOM
CTPOCHHS UX aTOMOB.
XapakTepu3oBath GU3NYECKUE U
XUMUYECKUE CBOMCTBA ITPOCTOrO
BEILIECTBA CEPHI U €€ COCAMHECHUN
(cepoBOIOpOAA, OKCHIIOB CEPBI, CEPHOM
KHCJIOTHI, CYJIb(PATOB), CITIOCOOBI X
MOJIYICHHSI, MPUMECHCHHE U 3HAUCHHEC

B IIPUPOJIC U KU3HU YEIIOBEKA.
OnpenensaTe HaNU4YKE CYJIb()AT-HOHOB
B PacTBOpE.

OOBSICHATD CYITHOCTD SKOJIOTHYECKHUX
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IIPEACTABUTENS KJIacca KUCIIOT U
cnenuduueckne). XMMHUUCSCKAE PCAKIIHH,
JIeKaIIUNE B OCHOBE MTPOMBIIILIEHHOTO
croco0a MoJgy4yeHus: CEpHON KUCIIOTHI.
[Tpumenenune. Conu cepHOM KUCIOTHI,
KaueCTBEHHAs peakiys Ha Cylb(aT-uoH.
Haxoxzaenue cepbl ¥ €€ COeTMHEHUI

B IIpUpoJie. XUMUYECKOE 3arpsi3HEHNE
OKpYXKarouiel cpelibl COEAUHEHUSIMHU
cepbl (KUCIOTHBIE T0XKIH, 3arPSI3HEHHE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro
MPEIOTBPAIICHHS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C 00pa3liaMu cepbl U €€
CoeTMHEHUSIME (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATECPHAIIOB).
HaOmronenue npoiiecca o0yriiMBaHus
caxapa noj ACHUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOU KUCIIOTHI.
Jlabopamopuvie onvimui:

N3yuenrne XuMU4YeCKUX CBOKCTB
pa30aBIECHHOW CEPHOUN KUCIIOTHI.
[IpoBeneHre KaueCTBEHHON PEakIMK Ha
cynb(haT-uoH 1 HAOII0/IeHNEe TTPU3HAKA
€€ MPOTEKAHUS

mpo0JieM, CBSI3aHHBIX C IEpepabOTKOM
COCIMHEHUM CEPBL.

[InaHnpoBaTh U OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTBI, TPOBOUTH HAOIIOICHUS,
JIeaTh BBIBOIBI IO pe3yIbTaTaM
DKCIIEPUMEHTA.

CrnenoBatb npaBuiiaMm 6€30mMacHoON
paboThI B TabopaTopuu

MIPY MCTIOJB30BAHUH XUMUYECKON
MOCY/IbI U 000PY0BaHUS.

[Tpou3BOAUTH BHIYUCICHUS

0 XUMHUYECKHM YPAaBHCHUSM.
Hcnonb30BaTh MpH BBHITTOJTHCHAH
y4eOHBIX 3a/IaHUI TEKCThl yUeOHUKA,
CIIPaBOYHBIC MaTEPHAITBI
(leproanvecKyrO CHCTEMY XMMHYCSCKUX
anemenToB [I. . MenneneeBa, Tabauiry
PacTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJICH B BOJIE, DJICKTPOXUMUUYECKUN PSiTT
HAIPSOKEHUH METAJIIOB).

Hcnonb30BaTh MpU BBHITTOJTHEHUH
y4eOHBIX 3a/IaHUI U B MPOIIECCEe
UCCIIeI0OBATEIHCKOMN JACSTEIBHOCTH
HAYYHO-TIOMYJISIPHYIO TUTEPATYPY
XUMHUYECKOTO COJIEPKaHMs, CIIPAaBOYHbBIC
MaTtepualibl, pecypcbl HTEpHETa
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2.3

OO0mas
XapaKTepHUCTUKA
XUMHUYECKHUX
AJIEMEHTOB
VA-rpynmst.

Azot, pocdop u ux
COEAMHEHUS

OO611ast XxapakTepHUCTUKA 3JIEMEHTOB
VA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHCJICHHUS.

A30T, pacrpoCTpaHEeHHE B PUPO/IE,
dbuznyeckre 1 XUMUYECKHE CBOMCTBRA.
Kpyrosopor a3zora B npupoze.
AMMHaK, ero GU3nYecKue u XUMUIECKHUEe
CBOMCTBA, MOJy4EHUE U IPUMEHEHHE.
Conu aMmMoHus, UX (HU3UUECKUE U
XUMHUUYECKHE CBOMCTBA, MPUMEHEHUE.
KauecTBeHHas peakiivs Ha HOHBI
aMMOHHUSI.

A30THas KMCIOTAa, €€ MOIyYEHNUE,
dbuznyecKre 1 XMMUYECKUE CBOICTBA
(oOmme kak MmpeacTaBUTENS Kiacca
KHCJIOT U crienuduyeckue).
Hcrnosnp30BaHne HUTPATOB U COJIEU
aMMOHHUS B KaU€CTBE MUHEPATbHBIX
ynoOpeHuid. XMMUYECKOe 3arps3HEeHUE
OKPYXKaIOIIEN Cpelibl COEAUHEHUSIMU
a30Ta (KUCIIOTHBIE TOK]IU, 3arpsi3HEHUE
BO3/1yXa, IMOYBBI U BOJJOEMOB).
docdop, amIoTponHbIe MOAUGUKAITAN
dbocdopa, puznueckue U XUMUUECKHE
coiictBa. Oxcua pocdopa (V) u
dbochopHas kuciaora, pu3ndecKue u

OOBsACHITH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
VA-rpynnsl 1 uX COEAMHEHUN C YUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBath (pu3udIecKre u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u pocdopa U X COCTMHCHHUHA
(aMMuaka, cojicii aMMOHUS, a30THOM
KHCJIOTBI, HUTPaTOB, okcuzaa hocdopa (V)
1 GochopHOi KUCIOTHI, hochaTon),
CIOCOOBI UX MOJTYYEHUs, TPUMEHEHNE U
3HAYEHUE B MPUPOJIE U )KU3HU YEJIOBEKA.
OnpenensTe HOHBI aMMOHUS U (hocart-
MOHBI B pacCTBOPE.

OOBACHATDH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C HAXOXKICHUEM
coeMHeHui a3ora u docdopa

B OKPYXaIOULIEH Cpejie.

[InaHnpoBaTh U OCYLIECTBIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, MPOBOAUTH HAOTIOACHHUS,
JIeNIaTh BBIBOABI MO PE3yJIbTaTaM
AKCIICPUMEHTA TIPH TIPOBEICHUHN
71a00PaTOPHBIX OMBITOB U MPAKTUIECKOM
paboTHI.

CrnenoBarh nmpaBuiiaM 0€30MacHOM
paboThI B 1abopaTopuu
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XMMHUYECKHE CBOMCTBA, IIOJTy4YEHHUE.
Hcnons3zoBanue GpocharoB B KaUeCTBE
MUHEpAIbHBIX YIOOPEHUH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3zHakoMIIeHHE C PUBNIECKUMU
CBOMCTBaMU a30Ta, Gocdopa

M UX coeIMHeHHH (BO3MOXKHO
MCTIONIb30BaHKE BUICOMATEPHATIOB).
O3HakoMJieHHE ¢ 00pa3liaMu a30THBIX U
(docPopHBIX ynoOpeHHil.

[Tonydenue, cobrpanue, pacno3HaBaHUE
U U3y4EHHE CBOMCTB AaMMMAKA.
B3anmonelicTBue KOHIEHTPUPOBAHHOU
a30THOU KHCJIOTHI C Me/bI0 (BO3MOKHO
MCIIONIb30BaHKE BUICOMATEPHATIOB).
Jlabopamopnvie onvimui.

[IpoBeneHne KaueCTBEHHBIX peaKklui
Ha MOH aMMOHHUs U (pochar-noH, u
U3Y4YEeHHUE MPU3HAKOB UX MPOTEKAHUSI.
IIpakmuueckas paboma

Ne 3: Tlonydyenne aMMuaka, u3ydeHue
€ro CBOKCTB.

Buviuucnenusa:

110 YPaBHEHUSM XHMHYECKHX PEaKIIni

IIPU UCIIOJIb30BAHUN XUMUYECKOU
MOCY/Ibl U 000PYIOBaHUS.
[Tpon3BOIUTH BEIYUCIICHHUS

10 XUMUYECKUM YPABHEHUSIM.
Hcnonbs30BaTh IpU BBIIOJIHEHUHT
y4eOHBIX 3aJIaHUI TEKCThl YICOHHMKA,
CIIpaBOYHBIC MaTEPHUAIIbI
(TepuoMIEecKyI0 CUCTEMY XUMHYSCKUAX
anemenToB JI. . Menneneena, Tabiuiy
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, PIIEKTPOXUMUYECKUH P
HaMpsKCHUH METAJUIOB)
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2.4

OO0mas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB

IV A-rpynmsl.
Yraepon u
KPEMHUU, U UX
COCIUHCHUS

OO611ast XxapakTepHUCTUKA 3JIEMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETICHU
OKHUCIICHUS.

Yriepos, aoTponHbie MOAU(BUKAIIH,
pacnpocTpaHeHUe B MPUPO/IE,
dbuznyeckre 1 XUMUYECKHE CBOMCTBRA.
Ancopouus. KpyroBopot yriepoja

B MIPUPOJIE.

Oxcuppl yriaepoaa, ux pusznyeckue u
XUMHUYECKHE CBOMCTBA, ICUCTBHE

Ha YKMBbIE OPraHU3Mbl, TTOJIYYEHUE U
IIPUMEHEHHUE. DKOJIOTMYECKUE
po0IeMbl, CBS3aHHBIEC C OKCHUIIOM
yriepoza (1V), runoresa rio6amsHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBIN

s dekr.

VYronpHas KUCIOTa U €€ COJU, UX
bu3nUecKre 1 XMMUYECKHE CBONCTBA,
MOJTyYEHUE U IPUMEHEHUE.
KauecTBeHHas peakiusi Ha kapOoHaT-
noHbl. Micronb3oBanue kapOOHATOB

B OBITY, MEIUIIMHE, TPOMBIIIJIECHHOCTH U
CENBbCKOM XO3SMCTBE.
[lepBoHauagbHbBIC TOHSATHUS

00 OpraHMYECKUX BEIIECTBAX KaK

0 COeIMHEHMSIX yriaepoja (MeTaH, 3TaH,

OOBsACHITH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynnsl 1 ux coequHEHUN ¢ y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBath (pu3udIecKre u
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yIJIEpOJa U KPEMHUS U UX COCTMHEHU
(OKCHIIOB YTiIepo/ia, YrOJIbHOW KHCIIOTHI,
KapOOHATOB, OKCH/1a KPEMHUS,
KPEMHHEBOW KHUCIIOTBI, CHJIMKATOB),
CHOCOObI UX MOJIY4YEHUS], IPUMEHEHUE U
3HaYEHUE B MPUPOJIE U )KU3HU YEITIOBEKA.
OOBACHATD MPUUUHHO-CIICICTBEHHYIO
CBSI3b. CTPOEHUE BEIIECTBA — CBOMCTBA
— TIPUMEHEHHUE — Ha TPUMepax
COCIMHEHUH YIJIEPOa U KPEMHUS.
OmnpenensiTe KapOOHAT- U CUITMKAT-UOHBI
B PacTBOpE.

OOBACHATDH CYIIHOCTh KOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C HAXO0XKJACHUEM
YIJIEKHUCIIOTO Ta3a B OKpYXarouien cpese.
[ToaTBepxkaaTh 0OCOOEHHOCTH COCTaBa
OpPTaHWYECKUX BEUIECTB MPUMEPAMHU
NPOCTBIX COSNMHEHMI (METaH, 3TaH,
ATHIICH, alleTUJICH, STaHOJ, TJIUIIEPHH,
YKCYCHAsl KHCJIOTa), B3aUMOCBSI3b
HEOpPTraHWYeCKUX COCTUHEHUN yriepoaa u
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ATUJIEH, alleTUJIEH, 3TaHOJ, TJIUILIEPUH,
YKCYCHAsl KACJIOTA).

[IpupoHbIE HCTOYHUKH YrIE€BOIOPOIOB
(yroib, mpupoIHbIii ra3, HEPTH),
MPOAYKTHI UX TIepepadoTku (OeH3uH),
WX POJIb B OBITY ¥ TTPOMBITIUIEHHOCTH.
[ToHsiTHE O OMOJIOTUYECKH BaXKHBIX
BEIIECTBAX: KHUpaxX, OeKax, yrieBogax —
1 WX POJIM B KU3HM YEIJIOBEKA.
MarepruabHOE €TUHCTBO OPraHUICCKUX
Y HEOPTaHUYECKUX COCTMHECHUM.
Kpemnunii, ero ¢pusnueckue u
XUMUYECKHE CBOMCTBA, MOJyYEHUE U
npuMmeHeHue. CoeTMHEHUS] KPEMHUS

B mipupoe. OO0Iue npeacTaBIcHUs

00 okcuze kpemuus (IV) u kpeMHHEBO#
KHCIIOTE.

CunikaThl, X UCIIOIB30BAaHUE B OBITY,
MEUITUHE, IPOMBIIIJICHHOCTH.
BaxHeiimme cTpouTenbHbIe MaTEPUAIBI.
KepaMuKa, CTEKJIO, [IEMEHT, OETOH,
x)esne300eToH. [Ipobiaembr 6e30macHOro
UCIIOJIb30BaHUS CTPOUTEITHHBIX
MaTepHUaJIOB B TIOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopenu KpuCTAUIMYECKUX PELIETOK

OpPraHNYECKUX BEILECTB.
OnuceIBaTh posib OEIKOB, KUPOB U
YIAEBOAOB B ) YHKITMOHUPOBAHHUH JKUBBIX
OpPraHU3MOB, COCTAB MPUPOJIHBIX
MCTOYHUKOB YTJIEBOJOPOIOB, UX POJIb

B OBITY M POMBINIIJICHHOCTH.

[TpoBOIUTH BEIYUCIICHUS 110 YPABHEHUSM
XUMUYECKUX PEaKIIHM.

[ImanupoBaTh U OCYIIECTBISATH

Ha MIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, IIPOBOIUTH HAOTIOICHNS,
JieNaTh BHIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA TIPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiaMm 6€30MacHOMN
paboThI B TabopaTopuu

MIPY MCTIOJb30BAHUH XUMUYECKON
MOCY/IbI U 000PYOBaHUS.

Hcnonb30BaTh MpU BBHITTOJTHEHUH
y4eOHBIX 3aJIaHUI TEKCThI YICOHHUKA,
CIIPaBOYHBIE MaTEPUATBI
(TTeprognUecKyrO CUCTEMY XHMHYECKHUX
anemenToB JI. 1. Menpeneena, Tabnuily
PacTBOPUMOCTH KUCJIOT, OCHOBAHUW U
COJIEM B BOJIE, DIIEKTPOXUMHUYECKUH PSJL
HaTPSHKCHUH METAJIIOB)
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anmMasa, rpadurta, QysuiepeHa.
O3HaKOMIIEHHE C TPOLECCOM a/ICOPOIIHU
PacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM
MIPOTUBOTa3a.

O3HakoMIIeHHE € TPOYKIIUEH
CUJIMKATHOM MPOMBIIIJICHHOCTH
(Buneomatepuaiisl: cuaMKaTHAas
MIPOMBIIUIEHHOCTH ).

Mopaenu MoJIeKysl OpraHM4eCKUX
BEIIECTB.

Jlabopamopmnuiii onvim:

[lonydenue, cobnpanue, pacio3HaBaHUE
Y U3Y4YE€HHE CBOWMCTB YIJIEKUCIIOIO ra3a.
[IpoBeneHne KaueCTBEHHBIX PEaKIIUi

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3y4€HUE TPU3HAKOB UX MPOTEKAHMUSL.
IIpakmuueckue pabomui:

Ne 4. TlonydyeHue yriekucioro rasa,
VU3y4ECHUE €r0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTanbHbIX
3a1a4 1o teMe «BakHeilnme HeMeTauIbl
U UX COCIUHECHUS

Buiuucnenus:

M0 YPaBHEHUSM XUMHUECKHUX peaKklnui

Hroro no pazneny

25
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Pa3nen 3. MeTaJsIbI M MIX COeIMHEHUA

3.1

OO0urue cBoiicTBa
METAIUIOB

4

OO611as XxapakTepUCTUKA XUMUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAaHUHU UX
nosioxkenust B [lepuoauueckoil cucreme
XUMHUYECKUX DJIEMEHTOB

JI.1. MenaeneeBa u CTpOEHUS aTOMOB.
Crtpoenue metamioB. Merammyeckast
CBSI3b M METAJLTUICCKAS
KpUCTATMYECKasl pelI€TKa.
DNEKTPOXUMHUUECKHUH PsIJi HAMIPSAKEHU N
MeTautoB. PU3NUECKUE B XUMUUIECKUE
cBoiicTBa MeTaiioB. OOI1He CrIOCOOBI
nojaydyeHus metaioB. [lonstue

0 KOPPO3UH METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3UH.
CmnaBsl (cTalb, 4YyryH, JIOPATIOMUHUM,
OpoH3a) U UX MPUMEHEHHE B OBITY U
MIPOMBIIIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OGpa31bl METAJIOB U CIUIABOB.
N3ydenue pe3ynbTaToB KOppO3UU
MeTa/I0B (BO3MOKHO HCITOJIb30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamopuvie onvimui:
O3zHakomiteHHe ¢ 00pa3laMyi METAIIJIOB H
CIUTaBOB, X (PM3MYECKUMHU CBONCTBAMHU.

PackpbIBaTh CMBICI N3y4aeMbIX MTOHATUN
Y IPUMEHSTh 3T TIOHATHS TPY OTIHCAHHUH
CBOMCTB BEUIECTB U UX MPEBPAILICHUM.
OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 3JIEMECHTOB-
METAJUIOB U UX COCIMHEHUH C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHHUE METAJIOB,
obmmue GU3NIEeCKue U XUMHUECKHE
CBOMCTBa METAJLJIOB.

XapakTepu3oBaTh 00I1e CIIOCOOBI
MOJIYYCHHS] METAIIJIOB.

OmnuckIBaTh CIOCOOBI 3AIUTH METAIIIOB
OT KOPPO3HH.

CrnenoBarhb npaBuiiaM 0€30MacHOM
paboThI B 1aOOpaTOpUU MPU
WCTIOJIb30BAaHUM XUMHYECKOU TTOCY/IBI U
00opymnoBaHUS.

[Tpon3BOANTE BEIUMCICHUS

10 YPaBHEHUSM XUMUYECKUX PEAKIIHH,
€CJIM OJIH U3 PEareéHTOB COJCPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIU TPYIIIIE.

Hcnonb30BaTh pH BBHITTOTHEHUH
y4eOHBIX 3a/1aHUN TEKCThl yUeOHHKA,
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Buviuucnenus:

110 YPABHEHUAM XUMHUYECKUX PEAKIINA,
€CJIM OJIUH U3 PEAr€HTOB COJACPKUT
MIpUMECH

CIIPABOYHbBIE MaTEPUAIIBI
(lleproardeckyro CUCTEMY XUMHYECKUAX
anemenToB [. . Menneneesa, Tabnuily
pPacTBOPUMOCTHU KUCJIOT, OCHOBAaHUW U
COJIEU B BOJIE, DJICKTPOXUMHUYECKUH PSJT
HaNPsHKEHUH METAILIOB)

3.2

Baxnenmune
METAJUIBI U UX
COEeIUHEHUS

16

IIleoyHbIe METAJLJIBL: MOJIOKCHHUE

B [lepuoanueckoil cucremMe XMuMHYECKUX
sanemeHToB JI.1. MenneneeBa, CTpoeHUE
MX aTOMOB, HAXOX/JICHUE B MPUPO/IE.
duU3nYeCcKrue 1 XUMUYECKHUE CBONCTBA
(na mpumepe HaTpust 1 Kaius). OKCHIBI
Y TUJIPOKCHUIbI HATPUS U KaJIHSL.
[IpyMeHeHne MIEIOYHBIX METAIIIOB U UX
COCIMHEHUM.

[Ile1oyHO3EMENBHBIE METAIIBI MATHUN U
KaJIbLIMI: nonoxenue B lleprnonnueckoit
CHCTEME XMMHYECKHUX DJIEMEHTOB

J.1. MenneneeBa, CTpOEHUE UX aTOMOB,
HaxXoXxJIeHUE B nmpupojae. Gusndyeckue u
XAMHUYECKHE CBOMCTBA MarHus U
Kajablus. BaxkHenmume coeqnHeHNs
KaabIus (OKCHI, TUAPOKCHUI, COJIH).
JKEcTKOCTh BOABI M CLIOCOOEI €6
YCTpaHEHMUSL.

ATIOMUHUHN TTOJIOKECHHE

B [lepuoanyeckon cucTeMe XuMUIECKUX

OOBACHATH 001ITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB JIEMEHTOB-
METAJUIOB M X COCMHEHUI B IpyIIax

C Y4ETOM CTPOECHUS UX aTOMOB.
XapakTepu3oBaTh GU3NUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
METAJUIOB U UX COCAMHCHUH (OKCHUJIOB,
TUIPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUEHUE

B [IPUPO/JIC U )KU3HU YEITIOBEKA.
VYcranaBiauBaTh NPUYUHHO-CIIEACTBEHHYIO
CBSA3b: CTPOEHUE BELIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMepax
M3y4aeMbIX BellecTB. Pacrio3HaBaTh ¢
MOMOIIIBIO KAYECTBEHHBIX PEAKIIM MOHBI
METAJIJIOB. MarHusl, KajabIUs, AJIFOMUHUSI,
nuHKa, xenesa (1) u xenesa (1), meau
(11).

JlokasbiBaTh aM()OTEPHBIN XapaKTep
OKCHUJIOB Y TUJIPOKCUJIOB aJTFOMUHUS U
IIUHKA.
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anemeHToB [[.11. MenaeneeBa, ctpoeHue
aToMa, HaXOXJEHUE B MPUPOJIE.
dusznyeckre 1 XMMUUECKHE CBOMCTBA
amoMuHus. AMQOTEpHBIE CBOIICTBA
OKCHJIa U TUPOKCHUIA ATFOMUHUSL.
Kenezo: nonoxkenue B [lepuoanueckon
CHCTEME XMMHYECKHUX DJIEMCHTOB

J.1. MenpeneeBa, CTpOCHUE aTOMA,
HaxoXkJAeHue B mpupojae. Pu3nyeckue u
XAMHYECKHE CBOMCTBA Kene3a. OKCUIBI,
ruapokcuabl u comu xkenesa (1) u xenesa
(1), mx cocTaB, CBOMCTBA U MOJIYICHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OCo0OEHHOCTH B3aNMOJICHCTBHS OKCHIA
KaJIBIUS M HATPHS C BOAOM (BO3MOYKHO
UCIIOJIb30BaHKME BHICOMATEPHAIIOB).
OxpammBaHue MJIaMeHU HOHAMU HaTpHs,
KIS U KaJblUsl (BO3MOXKHO
HCIIOJIb30BaHKE BHICOMATEPHAIIOB)
HccnenoBanue CBONMCTB KECTKOM BOJIbI.
[Ipouecc ropeHus xene3a B KUCIOPOE
(BO3MOYKHO HMCIIOJIb30BaHHE
BUJICOMATEPUAJIOB).

Jlabopamophsie onvimot.

[IpoBeneHne KaYEeCTBEHHBIX PEaKIIU

Ha MOHBI (Mar"us, KaJblus, aTFOMUHMUSI,

[ImanupoBatTh U OCYIIECTBIATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOAUTH HAOIIOICHUS,
JieN1aTh BHIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA TP MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pador.

CrnenoBath npaBuiiaM 0€30MacHOM
paboThI B TabopaTopuun

IIPU UCIOJIb30BAHUHA XUMUYECKON
HOCYZIbl U1 000PY/IOBAHUS.

[Ipon3BOANTH BBIYMCICHUS

10 XUMUYECKUM YPABHCHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B Tape WU TPyIIIeE.

BricTpanBarh pa3BEpHYTHIE TUCbMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMAIIUIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
WCIIOIb30BaTh U3YYEHHBIN MOHATHIHBIN
anmnapar Kypca XUMHH
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nunka, sxenesa (1) u xemnesa (1), meau
(11), orucanue MPU3HAKOB UX
MPOTEKAHMUSI.

Uccnenosanue aMmpoTepHbIX CBONCTB
TUAPOKCUA ATFIOMUHUS U TUAPOKCUAA
UHKA.

IIpakmuueckue pabomui:

Ne 6. JK&écTkoCTh BOIBI 1 METOMBI €€
YCTPAHECHHUSI.

Ne 7. Petienue skcriepuMeHTaIbHBIX
3a/1a4 1o teMe «BakHeume MeTasuibl U
UX COCIUHEHUS.

Buiuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEAKIIHA,
€CJIM OJIMH U3 PEarcHTOB JI1aH B N30bITKE
WJTU COJICPKUT MIPUMECH;

MacCOBOM JIOJIA BBIXOAA MPOJYKTa
peakiumn

Hroro no pazneny 20

Pa3znen 4. XuMus u oKpykammas cpeaa

4.1

XUMUS U 3
OKpYyXKaromias cpena

BemecTBa n MaTepralibl B IOBCEIHEBHOM
’KHM3HH 4YejioBeka. be3omacHoe
HCIT0JIb30BAHUE BEIICCTB ¥ XMMUYECKUX
peakuuii B ObITy. IlepBas nomours npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSX.
XUMHUECKOE 3arpsI3HEHUE OKPYKAOIIEH
cpenbl (IpeaesibHas AOMyCTUMAs

XapakTepu3oBaTh POJIb XUMUHU

B pa3IMUHbIX cepax IeaTeIbHOCTU
JIF0IeH, OCHOBHBIC BEIIISCTBA U
MaTepualbl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOI0 YEJIOBEKA.

OOBICHATH yCIOBHS 0€30IMaCHOTO
UCIIO0JIb30BAHUS BEILIECTB U XUMUYECKUX
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KOHIICHTpAIMs BeecTB. Poyib xumMuu

B PEIICHUU SKOJOTUUECKUX MPOOJIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yaenue o0pas3iioB MaTepuaionB
(cTex0, CIIaBbl METAJUIOB, TIOJMMEPHBIC
MaTepHaIbl)

peakiuii B OBITY.

AHan3upoBaTh U KPUTHUYECKU
OLIEHUBATh H(OPMAIIUIO O BIUSIHUU
IIPOMBIIIJIEHHOCTH, CEJIBLCKOTO XO3SICTBA,
TpaHCIOPTA U JIp. HA COCTOSHHE
OKPYKAIOIIEN CPEIbI.

YMeTh 0Ka3bIBaTh NEPBYIO TOMOIIIb

IIPU XUMUYECKUX 0KOTaX U OTPABJICHUSAX.
[IpuHuMath yyactue B 00CYXICHUH
poOJieM XUMUUYECKOU U IKOJIOTHYECKON
HAIIPABJIICHHOCTH, BBICKA3bIBAThH
COOCTBEHHYIO MO3UIIMIO IO MpodemMe u
Ipeiaratb BO3MOYKHBIE ITyTH €€
pelIeHus

Htoro mo pazaeny: 3
PesepBHOe Bpems 3
OBIIEE YNCJIO HACOB 68
[10 ITPOI'PAMME
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