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PABOYA ITPOTPAMMA
OCHOBHOI'O OBIIIEI'O ObPA30OBAHNMA

XUMUA

(0a30BbIM YPOBEHD)

(8-9 kiacc)



Ppabouass mporpamma mo ydeOHOMY mpemMery «Xumwus» (0a30BbI ypOBEHD)
(npenMeTHas o6nacTh «EcTecTBEHHO-HAay4YHbIE MPEIMETHI») BKIIOYAET MOSCHUTEIBHYIO
3aMKCKY, COJEpKaHue 00y4YeHUsl, TUTAaHUPYEMBbIE PE3yIbTaThl OCBOEHUS MTPOTPaAMMBI 110
XUMUH, TEMATHIECKOE TUIAHUPOBAHUE.

[TosicHuTenpHast 3amMcKa OTpakaeT OOIIMe LeMd W 3aJayd HU3y4YeHUsS XUMUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIOK K €€ U3YYEHHUI0 OOyYarolIMMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe TMOIXOJbl K OTOOpY CcoaepKaHus,
K OIPEICNICHHUIO IAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanue 0Oy4deHHUsI PACKpbIBA€T COJEpKaTelIbHbIE JIMHUHM, KOTOPBIC
npearaloTcs sl 0053aTeIbHOr0 U3YUYeHHs B KaXKIOM KJIacce Ha YPOBHE OCHOBHOTO
oO1ero oOGpazoBaHuUsl.

[InanupyeMble pe3ynbTaThl OCBOCHHUS MPOTPAMMBI 10 XHMHH BKIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpPUOJ OOY4YEHHUS Ha YpPOBHE
OCHOBHOT'O 0011IeT0 00pa3oBaHUsl, a TaKXKe MPEIMETHbIC JTOCTHKEHHUSI 00y4aromierocs
3a KaXJIbIil TOJ] OOy4EHHS.

HOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa mo XMMUU Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJibTaTaM OCBOCHHS OCHOBHON 00pa3oBaTENbHOU
IporpaMmMbl OCHOBHOTO 00miero oOpaszoBanus, mnpeactaBieHHbix B DPI'OC 00O,
denepanbHOl paboueld mporpaMmbl MO yuyeOHOMY TipeaMmery «Xumusi (0a30BbId
YPOBEHb)», a TaKXKe Ha OCHOBE paboyedl NporpaMmbl BOCIUTAHUS H C YYETOM
KOHLEMLMUK TpenojaBaHuss ydyeOHOro mpeaMera «XuMUsS» B 00pa30oBaTeIbHBIX
opranuzauusax Poccurickon denepanuu.

[Iporpamma 1o xumMum AA€T NPeCTABICHUE O LENsIX, 00IIel cTpaTeru o0y4eHus,
BOCIIUTAHUS W  Pa3BUTHS  OOydYaOIIMXCA CPEACTBAaMU y4eOHOro MpeaMeTa,
yCTaHaBIMBaeT  00s3aTeIbHOE  NPEIMETHOE  COAepXaHue,  MpeaycMaTpUBaeT
pacnpeziesieHue ero 1o Kjiaccam U CTPYKTYpUPOBAHUE I10 pa3ziesiaM U TEMaM POrpaMMbl
0 XUMHUH, ONpPENENseT KOJMYECTBEHHBIE M KA4E€CTBEHHBIE XapaKTEPUCTUKU
COJIEp)KaHUs, PEKOMEHIYEMYIO IIOCIEAOBATEIBHOCTh HW3YYEHUS XHMHH C Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€d, JIOTMKM Y4eOHOro mpoiiecca,
BO3PAacCTHBIX OCOOEHHOCTEW OO0YydYaromMXcCs, OMpeeNiseT BO3MOXKHOCTH  IpeaMera
JUTsL peann3anuud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHS OCHOBHON 0Opa3oBaTEIbHOM
nporpaMmMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBAHUIMA
K pe3yJbTaTaM OOy4eHMs] XMMHHM Ha YPOBHE LeJeld M3ydeHHUs NpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON JIESITEIIBHOCTH 00YYarOIIETOCs 0 OCBOCHHUIO YYEOHOTO
COJIEp KaHUSI.

3HaHWE XWMHH CIYXXUT OCHOBOM i (DOpPMUPOBAHUS  MHUPOBO33PEHUS
0Oy4aromierocsi, €ro MpeACTaBICHU O MaTepUaTbHOM €IMHCTBE MHpPA, BAXKHYIO POJb



UTparoT (GOopMHUpPyEMbIC XUMHUEH TPENCTABICHUS O B3aUMOIPEBPAIICHHUSIX SHEPTUU
U 00 DSBOJIOLMHM BEIIECTB B MPUPOJAE, O MYyTIX PEIICHUs TJIOOANIbHBIX MPoOdIeM
YCTOMYMBOIO PA3BUTHUS YEJIIOBEYECTBA — CBHIPbEBOW, DHEPreTUYECKOM, MHUIIEBOM
¥ DKOJIOTHYECKOM 0€30MMacHOCTH, TTPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealii3allii BO3MOXHOCTEH NIl caMOpa3BUTHUSI U (OPMHUPOBAHUS
KyJbTYPBI JINYHOCTH, €€ 001IeH 1 (PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJaaA B (OPMHUPOBAHHE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOy4YaromMxcsi,  HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOW  y4eOHOM  JIeSITeNIbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIECNOBATEIbCKMX  YMEHHM,  HEOOXOAMMBIX  Kak
B TIOBCEHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHON JEATETHHOCTH;

3HAKOMHUT CO CNEeU(UKON HAYUYHOTO MBIIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJIsi/]a HA €JIMHCTBO NPHUPOABI M 4YEJIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TallOM
B (DOPMUPOBAHUH €CTECTBEHHOHAYYHOW rPaMOTHOCTH 00YYarONUXCsl;

Croco0CTBYET (hOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTMUYECKOE 00pa3oBaHUE
o0yyJarommxcs.

Jlanubpie HampaBlieHHS B OOYYeHHMM XHMHH OOECIEYUBAIOTCS CHEIU(UKON
coJiep KaHusi yueOHOTO MIPEeIMETa, KOTOPBIN SBIISIETCS TIEAAroruuecku aaanTUPOBaHHBIM
OTpakKeHHEM 0a30BOM HAYKU XMMHUU HA OMPEACIEHHOM dTare €€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHMs OpPUEHTHUPOBAH
HAa OCBOCHHE OOYYarOUIUMHUCS CHUCTEMbl IEPBOHAYAIBHBIX MOHSITHH XHUMHH, OCHOB
HEOPTaHWYCCKON XUMHUU U HEKOTOPBIX OTACIBHBIX 3HAYUMBIX MOHSATHN OpPraHWYECKON
XUMUH.

CtpykTypa colepkaHusi MPOTpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOT0 nojixojaa K e€ nzydenuto. CoaepkaHue CKIIaIbIBACTCS U3 CUCTEMbI TOHSATHM
O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CHUCTEMBI MOHATUA O XUMHUYECKOW pPEaKInu.
O6e 3T cucTeMbl CTPYKTYPHO OPraHU30BaHbI IO MPHUHIIMITY IOCIEI0BATEILHOTO
Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

Y4YEHHUS O CTPOCHUU aTOMa U XUMUUYECKOU CBS3U;

MIPEACTABICHUH 00 IIEKTPOIUTUIECKON TUCCOIUAIINN BEIIECTB B paCTBOPaX.

TeopeTuueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUUECKH TTOTYUYECHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEILHO OT OJHOTO YPOBHS K APYromy,
BBITIOJIHSST (DYHKIIMM OOBSICHEHHS ¥ TPOTHO3UPOBAHMSI CBOWMCTB, CTPOCHUS U
BO3MOXXHOCTEH MPAKTUUECKOTO MPUMEHEHHUS U TIOJIYUEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHME MPOTpaMMbl IO XUMUU CITOCOOCTBYET (DOPMUPOBAHUIO TPEACTABICHUS
O XMMHYECKOW COCTaBJISIIOIIEM HAy4YHOM KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOU
MPUPObI, IEHHOCTHOTO OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJ1aM MTO3HAHUSI B HAYKE.
N3yyeHnne XuMuu MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUN U3 paHEe W3YUYEHHBIX YUCOHBIX



npeameToB: «Okpyxaromui Mup», «buosorus. 5—7 knacce» u «dusuka. 7 Kiaacey.

[Ipu M3yyeHUU XUMUU MPOUCXOAUT (OPMHUPOBAHME 3HAHUU OCHOB XUMHUYECKOMN
HAayKd Kak 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW JIESITeIIbHOCTH
YEeJIOBEKa M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada ydeOHOTO
IpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUM — BaKHEUIIHX
($akTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKUX MOJOKEHUH, JAOCTYMHBIX 00O0OIICHUN
MHPOBO33PEHYECKOTO XapaKTepa, s3blka HayKH, B MPUOOIIEHUU K HAyYHBIM METOJaM
MO3HAHUSA TPU U3YYECHUH BEUIECTB W XUMHUYECKUX peakiuil, B (HOpMHPOBAHUU
U Pa3BUTUU TO3HABATEIBHBIX YMEHUN U UX MPUMEHEHUU B Y4EOHO-TIO3HABATEIHHOM
U y4eOHO-UCCIIeIOBATEIbCKON  JIEATENIbHOCTH, OCBOCHMHM TIpaBUi 0€30MacHOro
oOpallleHus C BEIIeCTBAMU B MOBCETHEBHOM KU3HU.

[Ipy u3yyeHUM XMMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaXHOE
3HaYeHHE NMPUOOPEU TaKue 1, KaK:

(dopmHpoBaHue MHTEJUIEKTYaJIbHO pa3BUTOM JUYHOCTH, TOTOBOM
K €aM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIIbBHOMY HPHUHITHIO PEIICHHH,
CHOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSM JKU3HU;

HaNpaBJIE€HHOCTh OOyY€HHUsI Ha CHUCTEMAaTHYECKOE MPHOOIIEHHE O0ydaroluxcs
K CaMOCTOATEJIBHOM IT03HABATEJIbHON JEATEIbHOCTH, HAyYHBIM METOJaM II03HAHMS,
(bopMHPYIOIIUM MOTHUBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHH;

obecrieyeHue yclioBHi, ClIOCOOCTBYIOMIMX MPUOOPETEHUIO O0YUAIOITUMHUCS OIbITa
pa3HOOOpa3HOM JAESATENbHOCTH, IO3HAHUS W CaMONO3HAHUS, KIIOYEBBIX HABBIKOB
(KJIFOUEBBIX KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE I Pa3IMYHBIX BUIOB
NEATEIbHOCTH;

dbopmupoBaHue 001Ie (PYHKIIMOHATIBHOW U €CTECTBEHHO-HAYUYHOW T'PAMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSACHATH U OLIEHUBATH SIBJICHHS OKPY’KAIOLIET0 MUPA, UCTIOIb3YsI
3HAHMS U ONBIT, MOJYYECHHbIE NPH HU3YYEHUU XHMHUH, MPUMEHATH UX IMPU PEIICHUU
npo0seM B NOBCEAHEBHOM KU3HU U TPYAOBOU €ATEIBbHOCTH;

(¢opMupoBaHue y oOOyyarolUXcsi T'yMaHUCTHMYECKUX OTHOIICHUN, MOHMMAHUS
LHEHHOCTH XUMHUYECKUX 3HAHUW 71 BBIPAOOTKH SKOJOTMYECKH LEIECO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOW AEATEIBbHOCTU B LEISIX COXPAHEHUS! CBOETO 3710POBbs U
OKpYKaOIIEH MPUPOTHON CPEbI;

pa3BUTHE MOTHBAalMM K  OOYYEHHIO, CIIOCOOHOCTEl K  CaMOKOHTPOJIIO
¥ CaMOBOCHIMTaHUIO HA OCHOBE YCBOEHHS 00I1I€YEI0BEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOGUIIS U HAMPABICHHOCTH AaIbHEHIIIEro 00yUeHHUs.

OO6miee ywcmo yacoB AJisg u3ydeHus xumuu, — 136 gacos: B 8 kiacce — 68 yacos
(2 yaca B Heneno), B 9 kinacce — 68 yacos (2 4aca B HEEIIO).

COAEPKAHUE OBYUEHUSA

8 KJIACC

HepBOHa‘IaJ'ILHbIe XUMHUYIECCKHUE ITIOHATUA



[IpeameT xumun. Posib XuMUKM B )KU3HU YEJI0BEKA. XUMHUS B CUCTEME HayK. Tena u
BeliecTBa. dusnueckue cBOMCTBA BelIeCTB. ArperaTHoe cocTosiHue BenectB. [lonsarue
O MeToJax IMo3HaHus B xuMHH. Uucrteie BemecTBa M cMecu. CrocoObl pazjiesieHus
CMeEcCei.

ATOMBI U MOJICKYJIbl. XUMUYECKHUE 371€MEHThI. CUMBOJIBI XUMHUYECKUX AJIIEMEHTOB.
IIpocThlie U COXKHBIE BelIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumunueckasi (opmyna. BajaeHTHOCT aTOMOB XUMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHUTENIbHAsT aTtomMHas Macca. OTHOCHTEIbHas
MOJIEKyJIsIpHasg Macca. MaccoBas 10151 XUMHUYECKOTO JIEMEHTa B COCTMHEHNH.

KonuyectBo BeniectBa. Mosib. MossipHast Macca. B3auMocBsi3b KOJIMUECTBA, MaCChI
W 4Yuclia CTPYKTYPHBIX €AWHHUIL BemiecTBa. Pacu€Tel mo dopmyliaM XHUMHUYECKHX
COCIUHCHUM.

DU3NYECKUE U XUMUUECKHE SIBJICHUS. XUMHUYECKask peakuus U e€ mpu3Haku. 3aKOH
COXpPAHEHMSI MacChl BEIIECTB. XUMHUYECKUE ypaBHeHMs. Knaccudukanus XuMu4ecKux
peakiui (CoeAMHEHNUs, Pa3IOKEHUsI, 3aMEIIeHUs, OOMEHA).

Xumuueckuii sKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYJIOM, MpaBuiaMu padOThl B JabOpaTopuu U
npuémMamMu oOpaileHust ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYECHHUE U OIMCAHUE
(bu3nYecKX CBOMCTB 00pa3OB HEOPTraHMYECKUX BEIIECTB, HaOMIOACHUE (DU3UUECKUX
(mU1aBlieHHE BOCKA, TassHUE JIbJa, pACTUpPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHCHCAIUs
BOAbI) M XUMHYECKUX (TOpEeHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJia C KUCIIOTOM) SIBICHWM, HAOMIOJCHUE W OMNHCAaHWE MPU3HAKOB
MPOTEKAHUSI XMMHYECKHUX peakuuid (pa3ioKeHWe caxapa, B3ahuMOJICHCTBUE CEPHOM
KHCJIOTBI C XJIOpUAOM Oapus, pasnoxkenue ruapokcuaa memu (1) mpu HarpeBanuwm,
B3auMMOJIeCTBHE *kene3a ¢ pacTBopoM conu Menu (II), uzydyenne cnoco6oB pazaeneHus
cmecedl (C TIOMONIBI0 MarHuTa, (QUIBTpOBaHUE, BbBIIAPUBAHUE, JIUCTHIUISAINS,
xpomatorpadusi), IpOBEJACHUE OYUCTKUA TMOBAPEHHOUW COJIM, HAOMIOJCHUE U ONMHUCAHUE
pEe3yJAbTAaTOB MPOBEACHUSA OIMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl,
CO3/IlaHUE€ MOJIeiel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

Ba:xkHeiue npeacTaBuTe 1M HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech ra3os. Cocras Bo3ayxa. Knucimopoa — 371€MEHT 1 IPOCTOE BELIECTBO.
HaxoxneHue kuciaopoja B npupoje, pu3nueckue U XMMUYECKHEe CBOMCTBa (peakuuu
ropenusi). Oxcupapl. [lpumenenune kucinopoga. CrnocoObl MOMyYEHUS KHUCIOpOAa
B JlabopaTtopuui M TMPOMBIIUICHHOCTH. KpyroBopoT kwuciopomga B mpupoxae. O30H —
AITOTPONHAS MOAU(DUKALIMS KUCTOPOAA.

TernoBoit 3QPeKT XUMUYECKON peakiuu, TePMOXUMUUYECKUE YPABHEHMS, DK30-
U DHIAOTEPMUYECKHE pEaKUMH. TOIUIMBO: Yrojib M METaH. 3arpsA3HCHHE BO31yXa,
yCUJICHUE MapHUKOBOTO A eKkTa, pa3pylIieHHe 030HOBOTO CJIOS.

Bonopon — anemeHT M mpocroe BewecTtBo. HaxoxkaeHune Bomopoaa B IIPUPOIE,
bu3nuecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI moiayyeHus. Kucnorel u
COJIH.



MosipHbIii 00BEM Ta30B. PacuéThl Mo XUMUYECKUM YpaBHEHUSIM.

dusnyeckre CBOMCTBa BOAbl. Boga kak pactBopuresib. PacTBopsl. HackieHHbie u
HEHACHIIIEHHBIE paCTBOPHI. PacTBOpUMOCTH BEIIECTB B Bojie. MaccoBasi oISl BEIIECTBa
B pacTBOpe. XMMHUYECKHE CBOMCTBa BOJbl. OcHOBaHUA. Posib pacTBOpoB B mpHpoOAE U
B )KU3HU 4esioBeka. KpyroBopoT Boibl B IpUPOI€. 3arpsi3HEHUE NPUPOAHBIX BoJ. OxpaHa
Y OYMCTKA MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coemmHennit. Oxcunbl.  Knaccudukarms
OKCHJIOB: coyieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHEBIE, amdoTtepHbIe) u
HecosieoOpazyromue. Homenknarypa okcugoB. dusndeckne U XUMHUYECKHE CBOMCTBA
okcuaoB. [loslyyeHne OKCHUIOB.

OcuoBanus. Knaccudukarys oCHOBaHUH: METOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenkimarypa ocHoBanuil. Dusnyeckue M XHUMHUYECKHME CBOMCTBA OCHOBAHMWIM.
[TosryueHue OCHOBaHUI.

Kucnorel. Knaccudukanus xkucimor. Homenkimarypa kucnor. Pu3ndeckue M
XHMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTH MeTaiioB H.H. bekerona. Ilomyuenue
KHCJIOT.

Comu. Homenkiarypa coiseil. ®PU3NYECKHE W XHMHUYECKUE CBOMCTBA COJIEH.
[lonyueHue conen.

['eneTnueckas CBA3b MEKAY KlacCaMU HEOPTaHUYECKUX COCITMHECHUN.

Xumuueckuil IKcnepumenm:

KaueCTBEHHOE OIpeJeiCHUE COACPKAHUSI KHUCJIOpoAa B BO3AyXe, IOJIy4YEHHUE,
coOupaHue, pacro3HaBaHUE W M3YYCHUE CBOICTB KHUCIOpOJa, HAOIIOJCHUE
B3aMMOJICUCTBUS BEIIECTB C KUCJIOPOJIOM U YCIOBUS BO3HUKHOBEHHS U TMPEKPAIICHUS
ropeHus (Mokapa), O3HAKOMJIEHHWE C O0pa3llaMH OKCUJIOB U OINHCAHUE WX CBOMCTB,
MoJIy4eHue, coOMpaHue, pacro3HaBaHUE M W3YYEHHE CBOMCTB BojoOpoja (ropeHue),
B3auMojeiicTBrue Bojgopoaa ¢ okcuaoM wMeau  (II)  (BO3MOXHO HCITOJIB30BaHHE
BUJIEOMATEPUAJIOB), HAOJIOIeHHE 00PA3IOB BEILIECTB KOJIMUECTBOM 1 MOJIb, UCCIIeIOBaHKE
OCOOEHHOCTEW PacTBOPEHHUS BEIIECTB C PA3IUYHONW PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C ONPECIEHHON MaCCOBOM J0JIE PACTBOPEHHOTO BEUIECTBA, B3aUMOJICHICTBUE
BOABl C MeTaulamMu  (HaTpueM ¢ KajublueM) (BO3MOXHO  HCIOJB30BaHUE
BUJICOMATEPHUATIOB), HCCIIEOBaHHE OOpa3lloB HEOPraHWYECKHX BEIECTB Pa3TUYHBIX
KJIACCOB, HAOJTIOICHUE U3MEHEHUS OKPACKHU WHIUKATOPOB B PACTBOPAX KUCJIOT U IIEJIOUEH,
u3ydeHue B3aumojencTBus okcuaa meau (1) ¢ pacTBopoM cepHOW KHUCIOTHI, KHUCIOT
C MeTaJUlaMH, peaKIWi HEHTpalu3aluy, IOJydYeHWe HEePaCTBOPUMBIX OCHOBAHHM,
BBITECHEHHUE OJTHOTO METajlia APYTHUM M3 PACTBOPA COJIH, PEIICHHE SKCIICPUMCHTATBHBIX
3a71a4 110 TeMe «BakHeWIre KIIacChl HEOPraHUYECKUX COCTMHEHUI.

Ilepuoanuecknii 3akon u Ilepuoamueckasi cucTeMa XUMHYECKHUX IJIEMEHTOB
.. MenpgeneeBa. CtpoeHue aToMoB. XuMHUYecKasi CBA3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[TepBbie MOMBITKN KIACCU(DUKAIIUN XUMUYECKUX AJIeMeHTOB. [loHaTHe O rpymmax
CXOJIHBIX 3JIEMEHTOB (I1I€JIOYHBIC U IIEJIOYHO3EMENIbHBIE METAJIbl, TaJIOT€HbI, THEPTHHIC



ras3bl). J€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTepHbIE OKCUIBI U TUIPOKCH/IBL.

Ilepnonnueckuit 3axoH. Ilepmomnueckass cucTeMa  XUMHUYECKUX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepruoanas u niauHHoIepuoaHas ¢opmel [leproanueckoit
cucteMbl xuMuueckux dsemeHToB .M. Menaeneesa. [lepuoasl u rpynnel. @usnyeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U IPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CocrtaB aTomHbIX saep. M3oronel. OnekTpoHbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0UeK aTOMOB TepBbIX 20 XuMHUUECKHX 3jeMeHTOB [lepuonnyeckoit
cuctemel JI.MI. MeHnneneeBa. XapakTepUCTHKa XHMHYECKOIO OJJIEMEHTa II0 €ro
noJioxkeHuto B [lepuoguueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI paadyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ileproguueckoil CUCTEMBI XUMUYECKHUX
AIIEMEHTOB ISl Pa3BUTHUS HayKU U pakTuku. JI.J1. Mennenees — yd€Hblil ¥ rpakJaHUH.

Xumuueckass  cBa3b. KoBasneHTHas (moJjisipHass MW HENOJsIpHasi)  CBA3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucneHus. OKUCIUTENBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecchl
OKHCJIEHUS U BOCCTAaHOBJICHNA. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

U3ydeHHe oOpasloB BEIIECTB METAUIOB W HEMETAUIOB, B3aWMOJICHCTBUE
TUJIPOKCHAA IIMHKA C pacTBOpaMU KHUCJIOT M IIEJ0YeH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiuil (TopeHue,
pPeaKIuy Pa3JIoKEHUs, COCTUHCHUS ).

Mesicnpeomemmuule cesa3u

Peanuzanuss MeXnpeaMeTHbIX CBsS3ed TpU W3YYEHUHM XHMHM B 8 Kjacce
OCYIIECTBIISIETCS Yepe3 UCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHOHAYYHBIX MOHSITHH, TaK
U TIOHATHH, SIBJSIONIAXCS CHUCTEMHBIMU JJII OTACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAy4YHOTO IUKIIA.

OO01re ecTeCTBeHHOHAYYHbIE TIOHSTHS: HAYyYHBINH (DaKT, TUTIOTE3a, TEOPHsl, 3aKOH,
aHanW3, CHWHTE3, KiIacCUpUKAIKI, IEePUOJANYHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJICIUPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHHUE.

dusnka: martepus, aToM, JJICKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHWJ, W30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYNa, OJJICKTPHUUYCCKUN 3apsija, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PU3WYECKUe BEIWYUHBI, STUHUIIBI U3MEPCHHUS,
KOCMOC, TIJIaHETHI, 3BE3116I, COoTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE MTOPOIbI, MOJIE3HBIC
MCKOIIaeMbIe, TOTTUBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeECKas peaKkuus
Ilepuonnueckuyt 3akoH. Ilepuomnueckass cucrteMa  XMMUYECKUX  DJIEMEHTOB



J.A. Menneneea. CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KAIWS, KAJIBLHUSA U UX COCAUHECHHM
B COOTBETCTBHUU C MOJ0KEHUEM 3JIEMEHTOB B [lepnoanyeckoi cucteMe U CTPOEHUEM UX
aTOMOB.

CrpoeHune BeniecTBa: BUAbl XUMUYECKON CBSI3HU. THUIBI KPUCTAIUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOWMCTB BEHIECTBA OT THINA KPHUCTAUIMYECKON PEMETKM U BUIA
XAMHUYECKOM CBSI3H.

Knaccudukanus w HOMEHKIaTypa HEOPTaHUYECKHUX BEIIECTB. XHWMHUYCCKHE
CBOMCTBA BELIECTB, OTHOCAIIMNXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCTMHEHU,
r€HETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus  XUMUYECKHX  peakmuidi MO0  pa3IMYHBIM  TMPU3HAKAM
(o YmMCIIy ¥ COCTaBy Yy4YaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIMIOBOMY 3(PQeKTy,
M0 W3MEHEHUIO CTEMEHEW OKHUCICHUS XHMHYECKHX OJJIEMEHTOB, IO OOpPaTHUMOCTH,
M0 y4YacTHIO KaTajau3aropa). DK30- U SHJOTEPMUUYECKUE PEaKIMU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue o ckopocTu xumuueckoud peakiuu. [lonsTre 00 o0OpaTUMBIX U
HEOOPATUMBIX XHMHYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX U TE€TEPOTrEeHHBIX
peakumsax. I[lonstne o  karamuse. lloHATME O  XMMHMYECKOM  PaBHOBECHM.
@aKTOpBI, BIUAIOIIAEC HA CKOPOCTh XUMUYECKON PEAKLIHMU U MOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKUCANTETbHO-BOCCTAHOBUTEIBHBIC peaxkuuy, AJIEKTPOHHBIN OanaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBlieHHEe YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH C UCIOIB30BAHUEM METO/Ia AIIEKTPOHHOTO OanaHca.

Teopusi 3NEKTPOJUTHUECKON AUCCOUUALUH. IDIEKTPOJUTHI U HEDIIEKTPOJIUTHI.
Katnonbl, aHuMOHBI. MexaHW3M JuCCOLMAlMM BEUWIECTB C PA3JIMYHBIMU  BHUJIAMU
xuMuueckoit cBs3u. Ctenenb auccounanu. CUibHBIE U CJIa0bIe AIEKTPOJIUTHI.

Peakunu woHHOro oOMeHa. YCIOBUSA MPOTEKaHUs peakIuid HOHHOTO OOMEHa,
MOJIHBIE U COKpPAIIEHHBIE HMOHHBIE ypaBHEHUS peakunii. CBOKWCTBA KUCIOT, OCHOBAHUI U
coJieil B CBETE MPEJCTaBICHUN 00 JJIEKTPOIUTHUECKOW mucconuanuu. KauecTBeHHbIC
peakunu Ha UoHbL. [loHsITHE O THApONN3E COJIEH.

Xumuueckuil SKCnepumenm:

O3HAKOMJIEHHE C MOJCISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHX
BEIIIECTB — METAJJIOB M HEMETAJJIOB (rpaduta U aaMasa), CJI0KHBIX BEIIECTB (XJI0puia
HATpPHS), UCCIICIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIM OT BO3JACUCTBUS
pasnuYHBIX (HAKTOPOB, HCCIAEAOBAHHUE JJICKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB,
mporiecca TUCCOIMAIIN KUCIOT, IIEI0YeH M coyield (BO3MOYKHO HCITOJIb30BAaHUE BHJICO
MaTepHayioB), TPOBEIACHHUE OIBITOB, MILTIOCTPUPYIOIMINX MTPU3HAKH MPOTEKAHUS PEAKITUN
HOHHOTO OOMeHa (0Opa3oBaHUE OCaJiKa, BbIJIEJIEHHE Ta3a, 00pa30BaHKUE BOIbI), OMBITOB,
WUTFOCTPHUPYIONTUX TIPUMEPB OKHCIHUTEIbHO-BOCCTAHOBHUTEIIBHBIX PEakiuii (ropeHue,
peakiuu Pa3NOKEHUS, COCAUHEHUsS), pACMNO3HABAHUE HEOPTraHMYECKUX BEIIECTB
C MIOMOIIIBIO KaY€CTBEHHBIX PEAKIMi Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.



HemeTtansibl 1 X cOeUHEHUS

OO1as xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
cternenu okucienus. CTpoeHne u Gu3ndeckue CBONCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB.
XUMUYECKHE CBOICTBa Ha mpuMepe Xjopa (B3aUMOAECHCTBHE C METAJUIAMH,
HEMeTaJlJIaMH, 1iesiodaMu). XiopoBoaopoa. CossiHas KUCIO0Ta, XUMUYECKHE CBOMCTBA,
NOJIy4eHHE, IpUMEHEHHE. J(elicTBUE XJIOpa M XJIOPOBOAOPO/ia Ha OPTaHU3M YEJIOBEKa.
BakHelmme XJIOpUIbI M UX HaXOKIEHUE B IPUPOJE.

O6mas xapaktepucTuka 3neMeHToB VIA-rpymmbel. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapakTepHble CcTeneHu okuciaeHus. CTpoeHue M (QU3NYECKUE CBOICTBA MPOCTHIX
BELIECTB — KHCIOpPOJa M CEpbl. AJUIOTPONHbIE MOAM(PHUKAMHU KHCIOPOAAa U CEpBHI.
Xumunyeckue cBoiicTtBa cepbl. CepoBOIOPOA, CTpOeHHE, (PU3MUECKHe U XMMHYECKUE
cBoicTBa. OKCHIBI Cepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHAOB. CepHas KHUCIOTa,
dbu3nyeckre U XUMHUYECKHE CBOMCTBa (OOlLIME KaK MPEACTaBUTENS Kjacca KUCIOT U
cnenupuyeckne). XMMUYECKHE PEaKINH, JeXKalllie B OCHOBE MPOMBIILIEHHOTO criocoba
NIOJIYYEHUS] CepHOUM KHUCIOTHI. [IprMeHenne cepHoi KHUCIOThl. CoJM CEpHOM KHCIIOTHI,
KAueCTBEHHAs] peakuus Ha cyinbpar-uoH. HaxoxxneHue cepbl U €€ COEIMHEHHI
B Ipupoje. XUMHYECKOE 3arpsi3HCHHE OKPYXKAIOLIEH Cpelpl COCIUHEHHUSIMHU CEpbI
(KUCIIOTHBIE JOX U, 3aTPSA3HEHNE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILIEHUS.
OOmast xapakTepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIC CTETIEHW OKUCIEHUS. A30T, pacpOCTpaHEHUE B NMpuUpoie, pusnueckue u
xumMuyeckue cBoiictBa. KpyroBopoT a3ora B mpupone. AMMuak, ero (u3H4ecKue H
XMMHUYECKHE CBOWCTBA, MONy4YeHHE W npuMeHeHue. Coium aMMOHHUA, UX (U3NYECKUE
U XMMHYECKHE CBOWCTBa, NMpUMEHEHHE. KauecTBeHHas peakiusi Ha MOHbI AMMOHHSL.
A3O0THast KuCJO0Ta, €€ MOoJNydeHHe, (PU3NYeCKre U XMMHUYECKHE CBOMCTBa (OOIIME Kak
IpeICTaBUTEINS Kilacca KUCIOT U cnenududeckue). Mcnoap3oBaHue HUTPATOB U COJieH
aMMOHHMSI B KayeCTBE MHUHEpaIbHBIX yAOOpeHHH. XHMHUYECKOe 3arpsi3HEHUe
OKpYXalollel cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE J0XKAM, 3arpsA3HEHUE BO3yXa,
mo4Bbl U BogoéMoB). @ocdop, amnorpornHbie Moaudukaruu dochopa, Gpuzndeckue u
xumuueckue cpoiictBa. Okcua dochopa (V) u dochopHas kucnora, pusHUecKue u
XUMHUYECKHE CBOMCTBa, monydyeHue. Mcnonp3oBanue ¢ocaroB B  KauecTBe
MUHEpaIbHBIX yI0OPEHU.

O61as xapaktepuctuka 3neMeHToB [VA-rpynmnsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHW OKHUCIEHMsS. YTIJEepoA, aUIOTPOIHblE  MoJuduKanuu,
pacrnpocTpaHeHre B Tpupone, (U3MUecKhe U XUMHUYECKHE CBOMCTBA. AICOpOLMSL.
Kpyrosopot yriepoaa B npupojie. OKcuabl yriiepoaa, ux Gu3nuecKue U XUMUYECKUE
CBOICTBA, JACICTBUE HA KUBBIE OPraHU3MBbI, IIOJyYEHHE U IPUMEHEHHE. DKOJIOTMYECKUE
npobiieMbl, cBsi3aHHbIE ¢ okcuaoM yriepona (IV), runoresa rino0aabHOrO MOTEIICHUS
KJIUMaTa, MapHUKOBBIA 3P dekT. YronabHas KUCIOTa U €€ coiu, ux (U3MYECKHe U
XUMHYECKHE CBOMCTBA, NOJyueHHe U npuMeHeHre. KauecTBeHHas peakuus Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEAUIIMHE, IPOMBILIIIIEHHOCTA U CETLCKOM
XO3MCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAaK O COCIUHEHMSIX



yraepojaa (MeTaH, 3TaH, STWIEH, aleTWUJIEH, 3TaHOJ, IJIMLEPHUH, YKCYCHAas KHCIIOTA).
[IpupoHbie HCTOYHUKH YTIIEBOJOPOIOB (YroJib, IPUPOIHBIN a3, HEPTh), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIITIEHHOCTU. [loHsITHE O OHMOTOTHYECKH
BAKHBIX BEIIECTBAaX: JKMpaxX, OeiKax, YIJIeBOJaX — M HMX POJM B KU3HHM YEJIOBEKA.
MarepuranbHO€ €IUHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COEAUHEHHUI.

KpemHuii, ero (pusnueckue U XMMUYECKHE CBOICTBA, MOJIYYCHUE U MPUMEHEHUE.
Coeaunenust kpeMHus B npupoje. O6ume npeacrapieHus 06 okcuae kpemuus (IV) u
KpeMHueBol kucnore. CUIMKATBI, UX HCIOIb30BaHHWE B OBITY, B MPOMBIILICHHOCTH.
Baxxueiiime CTpOUTENbHBIE MaTepHalbl: KEpaMmHKa, CTEKJIO, LIEMEHT, OEeTOH,
xene300eToH. [IpoGiembl 6€30macHOrO MCMOJIB30BAHUSI CTPOUTENIBHBIX MAaTepUasoB
B IIOBCEIHEBHOU >KU3HMU.

Xumuyeckuii sKCnepumenm:

U3y4yeHUEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJSHOM KHCIOTHI,
IPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-WOHBI M HAONIOJCHHUE NMPU3HAKOB HUX
MPOTEKaHMs, OIBIThI, OTpaXxaromue (U3NIECKue U XUMUYECKHE CBOMCTBA raJOr€HOB U
UX COEAVHEHUH (BO3MOXXHO HCIOJIb30BAaHUE BHJEOMATEPHANIOB), O3HAKOMIICHHE
c oOpasumamu XJOpUAOB (TajJOreHHUIOB), O3HAKOMJICHHME C oOpa3lamMu cepbl U e
COEJIMHEHUAMHU (BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHUANIOB), HAOIIOJEHUE Mpoliecca
oOyriuBaHMs caxapa MoJ JeHCTBUEM KOHLIEHTPUPOBAHHON CEPHON KUCIIOTHI, U3YUEHHE
XUMHUYECKUX CBOMCTB pa30aBICHHOM CEpPHOM KHUCJIOTHI, MPOBEICHHUE KaueCTBEHHOM
peakuuu Ha cyiab(aT-uoH U HaOJIOJIeHUE NpU3HAKa €€ MPOTEKaHMs, O3HAKOMIICHHE
¢ (uU3MYECKUMHU CBOWCTBAMHM a30Ta, Qocpopa U HUX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUAEOMATEpPUATIOB), 00Opa3liaMH a30THBIX U (POCPOPHBIX YTOOpEHU,
noJlyueHue, coOupaHue, pacro3HaBaHUE M M3yYEHHUE CBOMICTB aMMHaka, IpOBEJICHHUE
KAUECTBEHHbIX PEAKIMH HAa MOH aMMOHHUS U QocdaT-uOH U HU3yYEHUE MPU3HAKOB HX
IPOTEKAHUs, B3aUMOJCHUCTBUE KOHUCHTPUPOBAHHOW a30THOM KHCIOTBI C MEIBIO
(BO3MOYKHO HCIIOJIb30BaHUE BUAECOMATEPUAIIOB), U3YyUEHHE MOJENeH KPUCTAUIMYECKUX
peméTok anmasza, rpadura, (QyssepeHa, O3HAKOMJIEHHWE C MPOIECCOM aacopOIuu
PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTHBOIa3a,
NOJIy4eHHe, CcOOMpaHHe, pacllO3HaBaHUE M M3YyYEHHE CBOWMCTB YIJIEKMCIIOrO Trasa,
IPOBEJCHUE KAueCTBEHHBIX peakUuWid Ha KapOOHAT M CHJIMKAT-UOHBI U H3yYEHUE
IPU3HAKOB  MX  MPOTEKAaHWs, O3HAKOMJIEHHE C  MPOAYKIHEH  CHIIMKaTHOU
IMPOMBIIUICHHOCTH, PEIIEHUE JKCIEPUMEHTAIbHBIX 3a1ad mo Teme «Baxneimue
HEMETAJUIbl U UX COCAUHEHUS.

MeTtaJiibl ¥ X COCAUHEHUS
OO1mast xapakTepUCTUKa XMMHUYECKUX 3JE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nojiokeHus B [lepuonnueckor cucreme xumudeckux sneMeHToB [[.M. MenaeneeBa u
cTpoeHusi atToMoB. CTpoeHHne MeTauioB. Merauindeckas CBsi3b U METaJuIMYecKas
KpUCTAJUIMYECKAss PEmETKA. OJIEKTPOXUMHUYECKUM PSAI  HANPSOHKEHUA METAJUIOB.
dusnueckre U XUMHUUYECKHE CBOMCTBAa MeTaJuI0B. O011IKe CrIOCOObI MOTYYeHHS METAILIIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI KX OT KOppo3uu. CruiaBbl



(cTanp, 9yTryH, JIOPATIOMUAHUNA, OpOH3a) U UX PUMEHEHUE B OBITY U TIPOMBIIINICHHOCTH.
[[lenouynble MeTamwibl: MONOXKEHHE B llepmoanveckod cUCTEME XHUMHYECKHUX
anemeHToB J[.M. MenaeneeBa, CTpoeHHME HX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
duznyeckre W XMMHUYECKHE CBOMCTBAa (Ha mpuMmepe Hatpuss U Kanus). OKCUIBI U
TUJIPOKCUBI HATPUA U Kaiusl. [ [puMeHeHne MeI0UHbIX METAJNIOB U X COCIMHEHHM.

[IlenouyHO3eMeENbHBIE METAJIIBI MArHUK U KaJIbLIUM: TI0J10KeHue B Ilepruoanueckon
CUCTEeME XUMHUUECKUX 3eMeHToB [[.M. MeHneneeBa, CTpOCHHE UX aTOMOB, HAXOXKIEHUE
B npupone. Pusnyeckue U XMMHYECKHME CBOMCTBA MarHus M Kajublus. Baxueimmne
COCJIMHEHUS Kalblusg (OKCUA, THIPOKCHUI, coyin). KECTKOCTh BOABI M CHOCOOBI €€
YCTpPaHEHUS.

AJIFOMUHUIA: TIOJIOXKEHWE B llepHomnueckor CHCTEME XUMHUYECKHX 3JIEMEHTOB
JA.. MenneneeBa, CTpOEHHME aroMa, HaxXOXKICHHE B npupone. dDusznueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHJA U THAPOKCHIA
ATIOMUHHS.

Kenezo: mnonoxenue B llepmomnueckoil cucreMe  XUMHUYECKUX  DJIEMEHTOB
JA.. MenneneeBa, CTpOEHHE aroMa, HaxXOXKIECHHE B npupone. Dusznueckue u
XHUMHYECKHE CBOWCTRA kene3a. OKcuibl, THapOoKcH bl U conu xenesa (1) u xenesa (111),
MX COCTaB, CBOKMCTBA U MOJIyYCHHUE.

Xumuueckuil IKCnepUMeHm:

O3HAaKOMJICHUE C 00pa3llaMu METAJJIOB U CIJIaBOB, MX (M3HUUYECKUMHU CBOMCTBAMH,
U3y4eHHE  pEe3yNbTaTOB  KOPPO3WM  METaIOB  (BO3MOXKHO  HWCIOJB30BaHUE
BUJIEOMATEPHUATIOB), 0COOEHHOCTEH B3aUMOJICHCTBUSA OKCHJIa KAJIBIIMS U HATPUSI C BOJION
(BO3MO>XHO HCIIOIH30BAHUE BUICOMATEPUAIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpoliecca ropeHus Jkene3a B KUCIopoae (BO3MOXKHO MCIIONIb30BaHNE BUIEOMATEPUAJIOB),
MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEAKITNil Ha MOHBI (MarHus, KaJblUs, A TIOMUHUS,
nuuka, skeneza (II) u xenesa (I1I), menu (II), HaOmrOAEeHME M ONMKMCaHUE MPOLIECCOB
OKpAIlIMBaHUs TUIAMEHH UOHAMU HATPHS, KIS U KaJIblUsg (BO3MOXHO HCIIOIH30BaHUE
BUJIEOMATEPHUATIOB), UCCIeNOBaHUE amM(pOTEPHBIX CBONCTB THUAPOKCHIA ATIOMUHUS U
THAPOKCHA IIMHKA, PEIICHHWE OHKCIIEPUMEHTAIbHBIX 3amad Mo Teme «Bakneiimme
METaJUIbl U X COCTUHECHHUSI.

XumMus M OKpy:KawIuas cpeaa

BemecTtBa u Marepuansl B TOBCEAHEBHOW JKM3HHM 4YeENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. [lepBas momours mnpu
XUMHUYECKUX 0XKOTax U OTPaBICHUSX.

XVWMHMUYECKOE 3arpsi3HEHHE OKpyKawollel cpeasl (mpenenbHas AOMyCcTUMAas
KoHIeHTpaiusi BemiecTB (nanee — IIJIK). Poibp XumMuu B pemieHUHd 3KOJIOTUYECKHUX
npooiem.

Xumuueckuil SKChepumMeHm:
u3yyeHre oOpas3loB MaTepUaloB (CTEKJIO, CIUIaBbl METaJIOB, MOJMMEpPHbIE
MaTepHabl).

Mesicnpeomemuvie ces3u



Peanuzanuss MeXIpeIMETHBIX CBsi3ed MNpuU HM3ydyeHUHM xumuu B 9 Kiacce
OCYUIECTBJISIETCS UEPE3 UCITOJIH30BAHUE KaK OOIIHNX €CTECTBEHHO-HAYYHBIX MIOHATHM, TaK
U TOHSTHUM, SIBJIAIOIIMXCS CUCTEMHBIMU Ul OTHEJIBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYUYHbIE TOHATHS: HAYYHBIN (DAaKT, TUIIOTE3a, 3aKOH, TEOpus,
aHaln3, CHHTE3, KiIacCu(pUKalusi, TNEepUOJAUYHOCTh, HAOIIOJACHUE, OSKCIEPUMEHT,
MOJIEJIMPOBAaHUE, MU3MEPEHHE, MOJEIb, SBJICHUE, NMAapHUKOBBIA 3((EKT, TeXHOJIOrus,
MaTepHuabl.

®dwuszuka: mMaTepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIIHI,
PaZMOaKTUBHOCTb, MOJIEKYJA, NEKTPUUYECKUIN 3apsijl, IPOBOJHUKH, MOJYIPOBOIHUKH,
TUDJIEKTPUKHU, (POTODIEMEHT, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEILECTBA,
ras, pacTBOp, pacTBOPUMOCTb, KpHUCTAUIMYECKAs pELETKA, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, CAWHHIIBI H3MEPEHUS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
CounHie.

buonorusa: ¢orocuHTe3, abIxaHue, Ouochepa, 3KocHCTEMA, MUHEpaAIbHbIC
yI00pEHMS, MUKPO3JIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: atMocdepa, ruapochepa, MUHEpATbl, TOPHBIE MOPOJbI, IMOJE3HbBIE
UCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA IPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHHUS IIPOrPAaMMbI OCHOBHOT'O OOIIETO 00pa3oBaHuUs
JOCTUTAIOTCS B XO0Ji¢ OOYYCHHS XHMHU B CIWHCTBE YYCOHOM M BOCIHTATEIBHOMN
JEATEILHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMM POCCUHCKHMH COIIMOKYJIbTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHU [ICHHOCTSIMH, IIPUHATHIMU B OOIIIECTBE MTPaBUIIAMUA M HOPMaMH
MOBEJICHHUS M CITOCOOCTBYIOT IPOIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AIINN
oOydJarommxcs.

JINYHOCTHBIE pe3yJIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaromuxcs
PYKOBOJICTBOBAThCS CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA W PACIIUPCHHUC
OIIBITA JCSITCIIBHOCTH Ha €& OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMOTHYECKOT0 BOCTIMTAHMS:

[ICHHOCTHOTO OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYpPHOMY, HMCTOPUYECKOMY H
HAYYHOMY HaCJICJNIO0, MOHUMAaHUs 3HAUE€HUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CHOCOOHOCTH BJIaAETh JOCTOBEpHOW uWHpoOpManueil o0 MepeaoBbIX
JTOCTHMKEHHSIX M OTKPBITHSIX MHPOBOW M OTEUECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH
B HAy4YHBIX 3HaHUSIX 00 yCTpOICTBE MUpa U 0OILIECTBA;

2) TPasKAAHCKOT0 BOCITUTAHMSA:

IPEACTaBACHHS O COIUAIBHBIX HOPMaxX U MPaBHIIaX MEKINYHOCTHBIX OTHOIICHUI
B KOJUIEKTHBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIICIOBATENILCKOM, TBOPYSCKOW W JIPYTMX BHAAX JIEATCIBHOCTH, TOTOBHOCTH



K Ppa3HOOOpa3HON COBMECTHOW JAESATENbHOCTH TPU  BBIMOJIHEHUH  YUYEOHBIX,
[I03HABATEJIbHBIX 33]1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO M B3aWMMOIOMOIIM B MPOLECCE 3TOU
y4eOHOH JesATEeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEIECHHE M MOCTYIKH CBOMX
TOBAapMIEW C IO3WLIHMHA HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHHUS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEUIECTBE M XUMHYECKOM pEaKLNH,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U COCTABIIIOIIHAE OCHOBY
JUIsl IOHMMAaHMS CYIIHOCTH HAyYHOM KapTHUHBI MHpA, NPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX PAa3BUTUSA IIPUPOJBI, B3AUMOCBA3AX 4YEJIOBEKAa C IIPUPOJHOMN CPENOH,
O POJIM XUMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIE MOTUBBI, HAITPABIICHHBIC HA NIOJIYYEHNE HOBBIX 3HAHHUM 110 XUMUH,
HEO0OXOAUMBbIE JJI1 00BSICHEHUS HAOJII01aEMbIX IPOIIECCOB U SBJICHHI, TO3HABATEIIBHOM,
MH(GOPMALIMOHHON U YUTATENbCKOW KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOM
paboThI ¢ yUeOHBIMHU TEKCTAMU, CIIPABOYHOU JTUTEPATYPOM, JOCTYITHBIMA TEXHUYECKUMU
CpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K 00yUEHUIO ¥ TO3HAHUIO, JTF0003HATEIbHOCTh, TOTOBHOCTD U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHON U UCCIEN0BATENbCKON JIEATENbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBICHHOCTH U YPOBHS OOY4YEHUS B AAJIbHEHUILIEM;

4) popmMupoBaHHuA KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHUE IIEHHOCTH KWU3HHU, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3710pOBbII 00pa3 )KM3HU, OCO3HAHUE MOCIEACTBUIA U HENIPUATHE BPEIHBIX
NpUBBIUEK (YyNOTpEOJEHUS aNKOroJisl, HApKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
cOOIOIeHNs TpaBUil OE30MAaCHOCTH MpU OOpaIIeHUH C XMMHUYECKUMH BELIECTBAMU
B OBITY U peaibHOU KU3HMU;

5) TPy10BOTO BOCIIUTAHMS :

WHTEpPEC K TMPAKTUYECKOMY HM3YyUYCHHIO Tpodeccuil W Tpylaa pa3IudHOTO pPoja,
YBaXEHUE K TPYAY M pe3yibTaTaM TPYIOBOH NESITEIBHOCTH, B TOM YHCJE Ha OCHOBE
MPUMEHEHUST MPEAMETHBIX 3HAHWM MO XUMHH, OCO3HAHHBIH BBHIOOP WHIWBUIYATbHOU
TPaCKTOPHH TPOJODKCHHUS 0O0pa30BaHUA C YYETOM JUYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCIEUTHOM
poeCcCHOHANTEHON JIEATENTbHOCTH W Pa3BUTHUS HEOOXOIWMBIX yYMEHHH, TOTOBHOCTH
aIarTHPOBaThCS B TPO(HEeCCHOHATTLHOU CpeJie;

6) 3K0JI0rHYeCKOro BOCIIUTAHUS:

AKOJIOTHYECKU 11eJIecO00pa3HOe OTHOIIEHHUE K MPHUPOAE KaK HCTOYHHUKY >KU3HH
Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMSI, TOHUMaHUE IICHHOCTH 3/J0POBOTO U 0€30MacHOro
oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PHU3MUYECKOMY U
NCUXUYECKOMY 3J0POBbIO, OCO3HAHWE LIEHHOCTH COOJIOACHUSA MpaBUI O€30MacHOro
MOBE/ICHUS TIPU pabOoTe C BEIIECTBAMH, a TAKXKE B CUTYaIIHUAX, YTPOXKAIOIINX 3I0POBBIO U
JKU3HHU JII0IEH;



CIIOCOOHOCTH MPUMEHATh 3HAHMS, TIOJAy4yaeMble IPU HM3YyYEHUU  XHUMUH,
JUISL peLIEHUs 3a]1a4, CBS3aHHBIX C OKPY’KAIOIIEH MPUPOIHON CPeoi, ISl TOBBIILIEHUS
YPOBHS 9KOJIOTHYECKON KYJIbTYPhI, OCO3HAHUS TI00AIBHOTO XapaKTepa SKOJIOTHUECKUX
npobiieM W MyTell HX pEeLIeHUs TMOCPEICTBOM METOJOB XUMHH, 3KOJIOTHYECKOTO
MBIIUICHUS], YMEHHUsI PYKOBOACTBOBAaTbCA UM B II03HABATEIBHONW, KOMMYHUKAaTUBHON U
COLIMAJIbHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B COCTaBe METaInpeIMETHBIX PE3YIBTATOB BBIJEIISIIOT 3HAYUMBIE
U1 POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYYHbIE TOHATHSA (3aKOH, TEOPHUs, IPUHIIHII,
runoresa, (akt, cucTtema, mporecc, SKCIEPUMEHT U IPYroe.), KOTOPbIE HCIOIb3yIOTCS
B €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETAaX U MO3BOJSIOT HA OCHOBE 3HAHUM U3 ITUX
peaMeTOB (OPMHUPOBATH MPEJACTABICHUE O UEJIOCTHOM HAay4HOW KapTUHE MHpa,
U YHUBEpcalbHble Yy4eOHbIe JeWCTBHUS (IIO3HABATEIIbHbIC, KOMMYHHKATHBHBIEC,
PEryJISTUBHBIE), KOTOPBIE o0OecneunBaroT (dbopMupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU AESTEIbHOCTH.

Ilo3HaBaTebHBIC YHUBEpPCAJIbHbIC Y4eOHbIC AeiiCTBHUS
ba3oBble 1oruyeckue NeMcTBUA:

YMEHUS UCIOJIB30BaTh IMIPUEMBI JIOTUYECKOTO MBILIUICHHS IIPU OCBOCHUU 3HAHUMU:
pacKpbIBaTh CMBICI XUMUYECKUX NOHSATHH (BBIIEIATh UX XapaKTepHbIE NPHU3HAKH,
yCTaHABIMBATh B3aUMOCBSI3b C JIPYTUMHU TMOHSTHSIMH), HCIOJIb30BaTh IOHSATHS
JUIsl OOBSICHEHUSI OTACNIbHBIX (PAKTOB W SIBJICHUW, BHIOMPATh OCHOBAHUS U KPUTEPUU
JUI KJacCU(PUKAIMM XMMHUYECKHUX BEUIECTB M XMMHMUYECKHUX PEaKIUil, yCTaHaBIMBATh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY OOBEKTAMU HM3YyU€HUs, CTPOUTH JIOTUYECKUE
paccyxJeHuss (MHIYKTUBHbIC, JI€AyKTUBHbBIE, [0 aHAJOTWHU), JAENaTh BBIBOJABI U
3aKJIIOYCHHS;

YyMEHUE TPUMEHATh B MpOLEcce IMO3HAHMUS TOHATHS (MpEeaIMETHbIE WU
MeTanpeMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHMMHH,
npeoOpa3oBbIBaTh IIUPOKO IMPUMEHSIEMbIE B XUMHUH MOJIENbHBIE MPEICTaBICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMUYECKask popMyJia U ypaBHEHUE XUMUYECKON
peakuu — Mpu peleHud yuyeOHO-TI03HABATENIbHbIX 3a/1a4, C YYETOM 3TUX MOJEJIbHBIX
MIPEACTABICHUN BBISBIATH M XAPAKTEPU30BATH CYLIECTBEHHBIE NMPHU3HAKU H3Y4aeMBbIX
OOBEKTOB — XUMHUYECKHX BEIIECTB M XHMHYECKHUX pEaKIUil, BBISBIATH O0OIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE CBS3M W IPOTUBOPEYMS B H3y4aeMbIX
IIPOLIECCAX U SIBIICHUSX.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBYA.

YMEHHME MCIOJb30BaTh IOCTABJIICHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAauyeCTBE OCHOBBI I (DOPMHUPOBAHHUS THUIIOTE3BI IO MPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

npuoOpeTeHre OmbITa IO IUIAHUPOBAHUIO, OPTraHU3allMM MW  IPOBEACHUIO



YYCHHUYECKHUX DKCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 X0JI0M MPOIECcCca, CAMOCTOSTEIILHO
MIPOTHO3UPOBATH €0 pPe3yabTaT, HOPMYITUPOBATH 000OIEHUS U BBIBOJIBI 110 pe3yiibTaTaM
IIPOBENEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOJIETAHHOM padoTe.

Pa6ora ¢ unpopmanueii:

yMEHHUE BbIOUPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MH(HOPMALIUIO PA3THUHBIX
BUJIOB W (OpM TMpeACTaBICHHs, TOJyd4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAYIHO-
NOMyJIsipHasl JTUTepaTypa XUMHUUYECKOTO COJEpP>KaHUS, CIPABOYHBIE MOCOOUS, pPEeCypChl
WNuTepHeTa), KPUTHUYECKH  OICHWBATh MPOTHBOPEYMBYI0 H  HEJOCTOBEPHYIO
uH(pOpPMAITHIO;

yMEHUE NPUMEHITh pa3IMYHble METOIbl W 3alpoChl NpH IMOUCKE U O0TOOpe
nH(OpPMAIUU U COOTBETCTBYIOIIUX TAHHBIX, HEOOXOAUMBIX JIJIS1 BHITOJHEHHS YYEOHBIX U
MO3HABATENIbHBIX 3a/1ad OMNpEeJeEHHOr0 THUIAa, NPUOOPETeHHE OmNbiTa B 00JIACTH
UCIIOJIb30BaHUSI ~ WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTYPOU aKTHBHOTO MCITOJIB30BAHUS PA3IMIHBIX ITOUCKOBBIX CHCTEM, CAMOCTOSITEIIBHO
BEIOMPATh ONTUMAIBHYIO (OpMY NpEICTaBICHUS HWHPOPMAIMA W WILTIOCTPUPOBATH
perraeMbIe 3a/1a9d HECJIOKHBIMU CXeMaMu, THarpaMMaMi, IpyrumMu opmamu rpaduku
1 UX KOMOWHAIIHSIMU,

yMEHUE HUCIMOJb30BaTh M  aHaJU3UpOBaTh B  IMpoiecce ydyeOHOU U
UCCJIEIOBATENILCKONM  JIESITEIBHOCTH HMH(POPMALIMIO O BIMSAHUHM POMBIIUICHHOCTH,
CEJIBCKOTO XO3SIMCTBA M TPAHCITOPTA HA COCTOSIHUE OKPY KAFOIIECH TMPUPOTHON CPEIbI.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIC YUueOHbIe JeCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ nuanora U (WiM) JTUCKYCCHUM) TIO CYIIECTBY
oOcyx/1aeMoi TeMbl, POPMYJIUPOBATH CBOU MPEJIOKEHUS] OTHOCUTEIILHO BBITIOJHEHUS
MPEITIOKEHHON 33/1a4H;

NpUOOpETEHUE ONbITa TMPE3CHTAIMU PE3YJIbTATOB BBIMIOJHEHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOrO OIMbITa, JTAOOPATOPHOM PabOThl MO UCCIEAOBAHUIO
CBOICTB BEIIECTB, Y4EOHOTO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpPCTHHKaMH II03HABATEIbHOU U
UCCIIEIOBATENLCKON JIEATEIHHOCTH MPH PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéTa OOLIMX MHTEPECOB M COTJIAcOBAHUS MO3ULMKI (00CyXaeHUs, 0OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPJUHAIMS COBMECTHBIX JIEUCTBUM, ONIPEIeTICHUE KPUTEPUEB
IO OIIEHKE Ka4e€CTBA BHIMOJIHEHHOW paOOTHI U IPYTHUE);

PerynsitTuBHble yHUBepCaJbHbIe yuyeOHbIE JeCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEACNATh UEAW JEATEIbHOCTH, IUIAHHPOBATH,
OCYILIECTBIISITh, KOHTPOJMPOBATH U TMpPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOKO
NesATEeIbHOCTh, BBIOMpaTh HauOosiee 3(PPEeKTUBHBIE CMOCOOBI peIieHUsT Y4eOHBIX H
NO3HABATEJIbHBIX  3a/1ad, CAMOCTOSITEBHO  COCTABJIATH WM  KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM JEHCTBUM MPU BBITOJIHEHUM 3aJaHUN C yYETOM IOJIYyYEHUS
HOBBIX 3HaHMI 00 wH3yyaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLUAX, OLEHUBATH



COOTBCTCTBUC IIOJYYCHHOI'O PC3yJibTaTa 3asiBJICHHOM e, yMCHHUC HUCIIOJIb30BATH U
AHAJIM3UPOBATh KOHTCKCTHI, ITPC/JIaAracMbIC B YCJIOBUU 3aﬂaHHﬁ.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe mpeaMeTHBIX PEe3yJIbTATOB MO OCBOECHUIO 00S3aTENBHOIO COJIEpKAHUS,
YCTaHOBJICHHOTO JIaHHOM (enepanbHON pabouel mporpaMMoil, BBIIEISIOT: OCBOCHHbIE
OOy4YarONIMMUCSL HAyYHbIE 3HAHMS, YMEHUS M CIOCOOBI JEHCTBUM, crenuuuecKkue
JUIsL TIpEAMETHON obOnactu «XuMus», BUABL ACATEIBHOCTU MO TMOJIYYEHUIO HOBOTO
3HAHMS, €r0 UHTEPIPETALUU, TPEoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
Y HOBBIX CUTYaIIUsIX.

K xoniy oOyuenuss B 8 Kjacce mpeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH y 00YHaOIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XUMWYECKUX TIOHSATHUW: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, CMECh (OJHOpPOJHAS U
HEOJHOPOJIHAsA), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASL Macca, MacCoBas A0JII XUMUYECKOTO JIEMEHTA
B COCIMHEHUHU, MOJSPHBIA O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb,
AIEKTPOOTPHUILIATENILHOCTh, CTENIEHb OKUCIICHHS, XUMUYECKas Peaklusl, KIacCuPUKaLus
peaKuuii: peakuud COCIUHEHUS, PEAKIINU PA3JI0KEHUS, PEAKIIMU 3aMEIICHUs, PEeaKIun
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEAKINH, TeIIOBON d(PPeKT peakuuu, siapo aToMa,
AJIEKTPOHHBIN CJIOW aToma, aToMHasi OpOuTadb, paguyC aTomMa, XHMHUYECKas CBS3b,
MOJISIpHAsE M HENOJISIPHAsE KOBAJEHTHAs CBSI3b, MOHHAsA CBSI3b, MOH, KaTUOH, AHHOH,
pacTBOp, MaccoBas J0Jid BelllecTBa (MIPOLICHTHAs] KOHIIEHTPALIKsI) B PaCTBOPE;

WJUTIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUUECKUX MOHATUN U IPUMEHSTh 3TH
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY [IJISi COCTaBJeHHUS (OpPMYJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTpeeNsaTh BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIICHb
OKHCJICHUSI DJIEMEHTOB B OWHApHBIX COEAWHEHUSIX, MPUHAJICKHOCTh BEIIECTB
K ONpenenéHHOMY KiacCy CO€IMHEHUd mo ¢GopmysiaMm, BHJI XHUMHUYECKOW CBA3U
(koBaJIeHTHas! M MOHHAS) B HEOPTAHMUECKUX COCAMHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.1. MeHneneeBa: 1eMOHCTPHUPOBATH
MOHMMAHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOWCTB XHMHUYECKHX HJIEMEHTOB OT HX
nonoxkenusi B Ilepuogmyeckoid cucteme, 3aKOHOB COXPAHEHHSI MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTAaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaIpo;

OTNHUCBHIBATh W XapaKTepu30BaTh TaOMu4yHyro ¢opmy Ilepuogmdeckoid cucTteMbl
XUMHUUYECKUX DJIEMEHTOB: pa3jnyaTh NOHATUA «TJIaBHAs nmoArpynna (A-rpymnma)» u
«mmobounas mnoarpynna (b-rpynma)», Mameie u OOdbIIME MEPUOABI, COOTHOCUTH
0003HaueHusl, KOTOpble UMEIOTCs B Tabmuue «llepuonnueckas cuctemMa XMMUYECKUX
aneMeHToB J[.M. MeHnneneeBa» ¢ YHCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB U 3apsna sijapa, oOIIee 4YWCIO0 JJIEKTPOHOB U



pacnpezieNieHUue UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh  XUMHYECKHE DJIEMEHTBl, HEOpPraHMYECKHE  BEIleCTBa,
XUMUYECKHE peakiuu (M0 YUCIy M COCTaBy y4YacCTBYIOUIMX B PEAKIMH  BEIIECTB,
10 TEIUIOBOMY 3P PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUIECKUE CBOMCTBA BEIIECTB PA3NMUYHBIX
KJIacCOB, TOATBEep)KJIash  OMHCAaHUE TMpPUMEpPaMU  MOJEKYJISPHBIX  YpaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKIX PEAKIIHIA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCMOCTH OT UX KAYECTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHM XUMHUECKUX TPEBPAILICHHUN B Pa3IUYHbIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOIO 3JIEMEHTa 10 (opMyJie COCIUHEHHUs, MAaCCOBYIO JIOJIIO
BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKOHN peaknu;

NPUMEHSTh OCHOBHBIE ONEPALIMU MBICIIUTEIBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IIEHNEe, CUCTEMATU3ALNIO, KIACCU(UKAINIO, BBISIBICHUE MPUYUHHO-
CIEIACTBEHHBIX CBSI3€M — JI1 W3YYCHHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIHH,
€CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHMS — HAOIIOJCHUE, U3MEPEHUE, MOJICTUPOBAHUE,
HKCTIIEPUMEHT (peasbHbIN U MBICJICHHBIN);

CJIeI0oBaTh IMPABWJIAM IOJIb30BAHUS XHMHUYECKOW NOCYJOM W JabOpaTOpHBIM
o0OpyZI0OBaHUEM, a TakKe IpaBuUjaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU
C UHCTPYKIUSIMU MO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMHUUECKUX OMBITOB IO MOTYYECHUIO
U COOMpaHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OIPEACIEHHON MacCOBOM JOJIENM PACTBOPEHHOIO BELIECTBA, INIAHUPOBATDH U
MPOBOJUTh XUMUYECKHUE SKCHEPUMEHTHI MO PACHO3HABAHMIO PACTBOPOB IIEJIOUYEH U
KHUCJIOT C TIOMOIIIbIO HHAUKATOPOB (J1akmyc, (heHoapTanenH, METUIIOPAHXK U APYTHE).

K koHiy oOyuenus B 9 kjacce mpeaMeTHbIE pe3yibTaThl HAa 0a30BOM ypOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYHAIOIITUXCSI YMEHHUI:

PACKpBIBATh CMBICII OCHOBHBIX XUMHUECKHUX MOHSATUN: XUMUYECKUHN JIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KATHOH, aHUOH, MTPOCTOE BEIIECTBO, CJIIOKHOE BEIIECTBO, BAJIEGHTHOCTD,
AIEKTPOOTPHUIIATEIIEHOCTh, CTENIEHb OKHCICHUS, XUMUYECKas peaKIus, XUMHUYEeCKas
CBsI3b, TEIUIOBOM 3(P(dEKT peakinu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, DIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOIUTHYECKAsT JUCCOIMAIMS, PEAaKIMd HOHHOrO OOMEHa,
KaTaan3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe W HEOOpaTUMBIC PEaKIUH,
OKHUCJIUTEITFHO-BOCCTAHOBUTENIBHBIE PEAKITUHU, OKHCIIUTEIh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJUTOTPOIHUs, aM(OTEPHOCTh, XMMHUYECKas CBs3b (KOBAJICHTHAS,
WOHHAs, METATMYECKas), KPUCTALTNYCCKAs PEIIETKA, KOPPO3Us METAJIOB, CIUIABBI,
CKOPOCTb XHMMHMYECKOM pEeaklUuu, MNOpeAenbHO npomyctuMas koHueHtpauus [IIK
BEIIIECTBA,

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U TPUMEHSATHITH
MOHSTHS TP ONMCAHUU BEIIECTB M UX MPEBPAIECHUN;

UCIIOJI30BaTh XUMHUYECKYI0 CHMBOJIMKY IS COCTaBJICHUS (OPMYN BEIIECTB H



YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OMpeNeNnsaTh BAJCHTHOCTb U CTENEHb OKHUCICHHUS XUMUYECKUX DIIEMEHTOB
B COCJIMHEHUSIX PA3IMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K OMNPEICIEHHOMY
KJIacCy COeAMHEHUN mo dopmysaMm, BUI XUMHUYECKOW CBs3M (KOBaJIeHTHAs, MOHHAS,
MeTajuInyecKasi) B HEOPTaHMYECKUX COCAMHEHHSX, 3apsA]l HOHA M0 XHUMHYECKOU
dbopmyie, XxapakTep cpeabl B BOIHBIX PAaCTBOPAaX HEOPTAaHUYECKHX COCAUHEHUH, THII
KPUCTALTMYECKON PelIETKU KOHKPETHOTO BEIIECTBA;

packpeiBate  cmbicn  [lepuogmueckoro  3akona .M. Menneneesa wu
JEMOHCTPUPOBAThH €T0 MOHUMAHHE: OMUCHIBATh M XapaKTePU30BaTh TAOINIHYIO (GopMy
[lepuonuueckoit cUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pPa3jiudaTh MOHSATHUS «TJIaBHAs
noarpynmna (A-rpynma)» u «nobounas noarpynna (b-rpymma)», mManbie u GoJblne
MIEPUOJIbI, COOTHOCUTh O0O3HAYCHMsI, KOTOPhIE MMEIOTCS B TEPHOIUYECCKON TadimIle,
C YHCIIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHYECKUX JIEMEHTOB (COCTaB U
3apsia sipa, 00IIee YKCIIO JIEKTPOHOB M PACTIPE/ICIICHUE UX IO AJIEKTPOHHBIM CJIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB 2JIEMEHTOB M UX COCUHEHUM
B IIpeJieax MaJIbIX MIEPUOJI0B U TJIABHBIX MOATPYIIIL C Y4ETOM CTPOCHHS UX aTOMOB;

KJIacCU(UIIMPOBATh  XMMHYECKHME JJIEMEHTHI, HEOPTraHUYeCKUE  BEIECTBA,
XUMHUYECKHE peakuuu (10 YHMCIy W COCTaBy YYAaCTBYIOIIMX B PEaKIMU BEIIECTB,
O TErI0BOMY 3D PeKTy, 10 U3MEHEHUIO CTETIEHEW OKUCICHUS XUMUYECKUX DJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATH) OOIME W CHeuu(pUYecKue XUMUYECKHE CBOMCTBa
MPOCTBIX U CJIOKHBIX BEUIECTB, MOATBEPKIAsA ONMMCAHUE MPUMEPAMU MOJEKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

COCTaBJIATh YPAaBHEHUS JJIEKTPOJUTHYECKON HUCCOLUMALMU KHUCIOT, MIEJIOYEH u
COJICH, TOJHBIE M COKpaIIEHHbIE ypaBHEHUsI PEaKIUd MOHHOrO OOMEHa, YpaBHEHUS
peaKkIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OajlaHCca TUX PEaKIIUil;

IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILIECHUIN B PA3JINYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJII0 XUMUUYECKOTO 3JIEeMEHTa Mo (PopMysie COCTUHEHUSI, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUECKON PEAKIINU;

coOM0/IaTh TpaBUjia TIOJIL30BAHUS XUMHUYECKOM TIOCYJ0M H J1abOpaTOpHBIM
o0opy/ioBaHMEM, a TaKXe TpaBujia OOpallleHUs] C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB IO MOTYYEHUIO
1 COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

NPOBOJUTH PEAKIUHU, TOATBEPKIAIOIINE KauyeCTBEHHBIM COCTAB Pa3IMYHBIX
BCII[ECTB: PACIO3HABATH OMNBITHBIM NTYTEM XJIOPHUA-, OpOMHI-, HOAWA-, KapOOHAT-,
dbocdar-, cunukar-, cynbdar-, THIPOKCUI-UOHBI, KATUOHBI aMMOHUS Y MOHBI U3yUE€HHBIX
METAJIJIOB, TPUCYTCTBYIOIINUE B BOJHBIX pPACTBOPAX HEOPTraHUYECKHUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OTIEPAIIMU MBICIIUTEIHHOMN JAESITEILHOCTH — aHAIU3 U CUHTE3,



CpaBHEHHE, OOOOIIEHUE, CUCTEeMAaTU3ALNIO, BBISIBICHUE MNPUYUHHO-CIEACTBEHHBIX
CBS3€M — IJIi M3YYEHHs] CBOWMCTB BEIIECTB M XMMHYECKUX PEaKIUid, €CTECTBEHHO-
Hay4YHbBIE METO/IbI TTO3HAHUS — HAOMIOICHUE, U3MEPEHUE, MOJICTTMPOBAHNE, SKCIICPUMEHT
(peaJIbHBIM U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanune
Ne KonnuectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3aeaoB U TEM Conepxanue 00ydeHuUsI
n/n 4acoB oOy4Jarommxcs

y4eOHOr0 IpeIMeTa

Pa3nen 1. [lepBonayajibHbIe XUMHYECKH

¢ NOHATHHA

11

XuMUs — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
MPaKTUYECKOMN
JIeATCIbHOCTH
YyeJI0BeKa

5

[Ipenmer xumuu. Poiap XuMuu B )KU3HU
yejioBeka. XUMUS B CUCTEME HaYK.

Tena u BemecTBa. PU3NYECKHUE CBOWCTBA
BEIIIECTB. ATpEraTHOE COCTOSIHUE
BeniecTB. [oHATHE O METOaX MTO3HAHMS
B XUMUM. UUCTHIC BEILIECTBA U CMECH.
CnocoObI pa3iesieHus: CMECei.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HaKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWJiaMu pabOThI B TaOOPATOPUH U
nprueMaMu 00palieHus ¢ 1abopaToOpHBIM
000pyTI0BaHUEM.

dusndeckue cBoMcTBa 00pa3IoB
HEOPTaHUYECKUX BEILIECTB — METAJJIOB

1 HEMETAJIJIOB.

CniocoOnI pa3eneHust cMecei
(bunpTpOBaHKE, BHITIAPHBAHNUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICT H3y4aE€MbIX ITOHSATHH.
PackpbIBaTh posib XUMHUU B IPUPOJIE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMmH.

PaznmmuaTh 4ncThIE BENECTBA U CMECH,
OJIHOPOJHBIE U HEOJTHOPOIHBIE CMECH.
PaznnyaTe u3ndeckre 1 XUMHUECKHE
SIBJICHUSI.

CnenoBath aaropuTMaM MCHOJIb30BaHUS
AKCIIEPUMEHTAJIBHBIX METOJ0B —
HaOII0JICHUS ¥ DKCIIEPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

MIpHY MPOBEACHUM IEMOHCTPALIUHI U
J1a00paTOPHBIX OMBITOB MO U3YYEHUIO
(U3UICCKUX CBOMCTB BEIIECTB, CITOCOOOB
pa3ICJICHUS] CMECEU BEIIECTB.
[IpoBOIUTE XUMHUYECKUMN IKCTIEPUMEHT
IIpU pa3JeJeHuU cMecell (Ha mpumepe
OYMCTKHU MMOBAPEHHOM COJIN) B XOJI€




Jlabopamopnvie onvimol:

N3yuenue u onucanue GU3ndecKux
CBOMCTB 00pa3li0B HEOPTraHUYECKUX
BEILECTB.

N3yuyenue cnocoO0B pa3aesieHus cMecei
(C MOMOIIIbIO MarHuTA).

Ilpakmuueckue pabomui:

Ne 1. IIpaBuna paboThl B 1abopaTopuu 1
npUEMBI 00palleHus ¢ 1a00paTOPHBIM
000py10BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKHU TIOBAPEHHOW COJIN)

IpaKkTHYecKoi paboThl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCYI0H U 1TaOOpaTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHus: C XUMUYECKUMHU BELIECTBAMU
B COOTBETCTBHU C HHCTPYKLUEH

IIPY BBIIIOJIHEHUH ITPAKTUYECKON

pabotsr Ne 1.

BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPaBOYHBIX MATEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peakiuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHThl. CHMBOJIBI XUMHAYECKUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumuueckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKUX IJIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCHUTENBbHAS. aTOMHAsI Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAs Macca.
MaccoBas 1011 XMMUYECKOTO DJIEMEHTA
B COCJJUHEHHUH.

OnpenensiTh MPU3HAKA XUMHUECKUX
peaxiui, yCIOBUS UX MPOTCKAHMS.
OOBACHATH CYIIHOCTh (PU3UUYECKUX U
XUMUYECKUX SIBJICHUH C TOUKH 3pEHUS
ATOMHO-MOJIEKYJIIPHOT'O YUEHHUS.
KnaccudummpoBars xummuieckue
peakiuu (10 YUCIIy U COCTaBy
pearupyromux u 00pa3yroxcs
BEILIECTB).

CocraBnsath Hopmyibl OMHAPHBIX
BEIIECTB 0 BaJICHTHOCTH U OTIPEAEIATH
BaJICHTHOCTH 10 ()OpMyJIaM BEIIECTB.




KomnuectBo BemecTBa. Moib. Monsipaas
Macca. BzauMocBsI3b KOJIMUECTBA, MACChI
Y YUCJIa CTPYKTYPHBIX €IUHUIL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUMN.

Du3NYEeCKUe U XUMHUUECKUE SIBIICHHUSL.
Xumuyeckasi peakius 1 €€ Mpu3HaKkH.
3aKOH COXpPAHEHHUSI MACChl BEIIECTB.
XUMUYECKUE YPABHEHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, Pa3I0KEHUS, 3aMEIIICHMUS,
oOMmeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIibl BEIIECTB KOJIUYECTBOM 1 MOJIb.
dusnueckue saBieHus (TUIaBjIeHUEe BOCKa,
TastHUE JibJIa, paCTHpPAHHE caxapa

B CTYIIKE, KUTICHUE U KOHJICHCAIIUS
BOJIbI).

XuMuYecKue siBjeHus (TOpeHrne CBeYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aMMO/ICHCTBUE COJIbI UJIU METa

C COJIIHOW KUCJIOTOM).

Hab6nronenue npru3HaKoB MpOTEKAHUS

PaccraBisaTs koahhunreHTs!

B YPaBHCHUSIX XUMUYCCKUX PEAKITHM.
Habmronate 1 onmmceiBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OMBITOB.

[TpoBoUTH BRIYUCIICHHS IO (DOpMyTIaM
XUMUYECKUX COSAMHEHUN U ypaBHEHUSIM
XUMUYECKUX PEaAKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAYYHBIC
METO/Ibl TO3HAHUS (B TOM UHCIIe
HaOJII0/ICHUE, MOJICTMPOBAHNUE,
AKCIIEPUMEHT ¥ OCHOBHEBIE OTIEpAIluU
MBICTUTEIILHON IS TEIbHOCTH
(cpaBHeHuUe, KiaccudUKaIus)
BricTpanBath pa3BépHyTHIC TUCEMECHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha WHGOPMAITUIO U3 YUCOHHKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
ammapar Kypca XuMuHu




XUMHUYECKUX peaklui (pa3noxeHue
caxapa, B3aMOJICIICTBHE CEpHOU
KHUCJIOTBI C XJIOPUAOM Oapusi, MOTydeHUE
U pasnokenue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeesa ¢ pactBopoM coiu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPaHEHUS MACCHI.

JlabopamopHvie onvimoi:

Co3panue mozened MOIeKyl
(I1apoCTEepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

HaOmonenue ¢puzndeckux (MaBjieHUe
BOCKa, TassHUE JIbJa) U XUMHUICCKUX
(ropeHue cBeuH, MPOKATUBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HabGnronenue u onvcanue Npu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buviuucnenua:

OTHOCHUTEJIbHON MOJIEKYJIIPHON MacChl
BEIIECTB, MOJISIPHOM MacCChI, MACCHI
BEII[ECTB, MACChI M KOJIMUECTBA BEIIECTBA;
MacCOBOU 1011 XUMUYECKOTO JIEMEHTa
o (opmyIie coenMHEeHMUS;




I10 YPaBHCHUAM XUMHYCCKHUX peaKuHﬁ:
KOJIM4YCCTBA, MaCChbl BECIIICCTBA

110 U3BCCTHOMY KOJIMICCTBY, MACCC
PCAarcHTOB UJIH IIPOAYKTOB PCAKIINH

Hroro no pazneny
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Pa3znen 2. BaxkHelilne npeacTaBuTe 1M HEOPraHUYECKUX BelleCTB

2.1

Bosnyx. Kucnopon.
ITonsarue
00 oKkcHuIax

6

Bosnyx — cmeck razos. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u nmpocroe
BellecTBO. Haxoxaenue kuciopoaa

B NIpUPOAC, PU3NUECKHUE U XUMUUECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbI.
[Ipumenenue kucnopoaa. CriocoObl
MOJTYYEHHUSI KUCIIOPO/ia B JIAOOpaTOpUH U
npoMmbilieHHOCTH. KpyroBopor
Kucaopoaa B mpupoae. O30H —
AJUTOTpOIHAs MOAUUKAIIHS KUCIOPO/Ia.
TennoBo# 2PHEeKT XUMUIECKON peaKIvH,
TEPMOXUMHUYECKUE YPAaBHEHMUS, IK30-

Y SHAOTEPMHUYECKHE peaklnu. TOIInBO:
YTOJIb U METaH. 3arpsi3sHEHHE BO3/IyXa,
YCWICHHE MapHUKOBOTO 3(PdekTa,
pa3pylieHrne 030HOBOTO CIIOSI.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE omnpeieIeHue CoiepKaHms
KHCJIOPOJA B BO3JIyX€

[Tomy4yenue, cobnpanue, pacrmo3HaBaHUE

Hcronp30BaTh XUMUYECKYIO CHUMBOJITUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
PEAKLHI C yYaCTUEM KHUCJIOPOJA.
XapakTepu3oBarth (ONMKUCHIBATH) COCTAB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIIOPO/Ia, CIOCOOBI €T0
MOJIYYCHHUS], TPUMEHEHUE U 3HAUCHHE

B TIPUPOJIC W KU3HH YETIOBEKA.
CpaBHHBATh pEAKIIMN TOPCHUS U
MEJJICHHOTO OKUCIICHUS.

OOBICHATB CYIIHOCTh IKOJIOTUIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOMN
paboThI B TabOpaToOpuu Mpu
WCITOJIb30BAaHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
o0OpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYIECKUE IKCIIEPUMEHTHI,




Y U3yYEHHE CBOMCTB KHUCIOPOA.
Hab6nronenune B3anMoAeCTBUS BEIICCTB
C KHUCJIOPOJIOM U yCIIOBUS
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IiaMi OKCHJIOB U
OIHMCAHHUE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlony4enue u cobupanue
KHCIIOPOJIa, U3yYEHUE €T0 CBOMCTB.
Buiuucnenus:

MOJICKYJIIPHOM MacChl KUCJIOPOa U
030Ha Ha OCHOBAaHUM aTOMHOM MacChl
XUMHUYECKOTO DJIEMCHTA,

KOJIMYECTBA, MaCcChI BEIICCTBA

10 YPAaBHCHUSAM XUMHYCCKHUX PEaKIIUit

IPOBOJUTH HAOIIO/IEHNS, I€JIaTh BBIBOIbI
10 pe3yibTaTaM 3KCIEPUMEHTA

IIPY IPOBEACHUH JTA0OPATOPHBIX OTIHITOB
U TIPAKTUYECKOM pabOTHI.

BbIuucisaTh KOJIMYECTBO BEILIECTBA,
00bEM Taza 1o popmysiam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpYIIIIE.

BricTpanBaTh pa3BEpHYThIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nHQOpMaIMIO U3 yueOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
arrmapar Kypca XuMUu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — aneMeHT u mpocToe
BemecTBo. Haxoxaenue Bogopoaa

B IIpHUpoe, PU3nUecKne U XUMUIECKUE
CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. Kucnotsl u comnu.
MonsipHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKUM YPaBHEHUSM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tomyuenue, cobupanue u

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHI
Y IPUMEHSTH 3TH TIOHATHUS MPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3nUecKue U XUMHUIECKHUE CBONCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
PUMEHEHHUE.

Cobupath npudOp M5 MOTyUCHUS
BOJOPOJA.

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIUKY




pacro3HaBaHKHE BOJOPOA.
B3aumozpeiicTBue Bo10pojia ¢ OKCHUIOM
meam (I1).

JlabopamopHuwiti onvim:
B3aumopeiicTBue KUCIOT C METAJIJIaMHU.
Ilpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
V3y4YE€HUE €r0 CBOWCTB.

Buiuucnenus:

00BEMa, KOJTMUECTBA BEIIECTBA rasa

0 €r0 U3BECTHOMY KOJIMYECTBY
BEILECTBA WU O0BEMY;

00BEMOB Ta30B IO YPABHEHUIO PEAKIINH
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOIICHHIA
ra3oB

JUIS COCTaBJIeHUs (POPMYII BELIECTB,
MOJICKYJIIPHBIX YPAaBHCHHN XUMUIECKUX
peaKUMil ¢ y4aCTHEM BOJOPOA.
BBIYHCIATE MOJSIPHYIO Maccy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

[IpoBoaUTH pacy€Thl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BbEMa, Macchl BEIIECTBA M0 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30MacHON
paboThI B 1ab0OpaTopuu npu
UCIOJIb30BAHUU XUMHUYECKOU MTOCY/IbI U
000pyI0BaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[InanupoBaTh 1 OCYIIECTBIATH HA
MIPAKTUKE XUMUYCCKHEC IKCIICPUMEHTHI,
IPOBOJUTH HAOIIO/ICHNS, I€JIaTh BBIBOIbI
10 pe3yabTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyMIIC

2.3

Boga. PactBopsl.
Iloustue
00 OCHOBaHUIX

dusnueckue cBoiicTBa BoAbl. Bomxa kak
pacTBOpUTEIIb. XUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackpsIBaTh CMBICT U3y4aeMbIX HOHATHN
Y TIPUMEHATH 3TH OHATUS TIPU ONUCAHUU
CBOMCTB BEIIECTB U UX MIPEBPALLICHUN.
XapakTepu3oBaTh GU3UIECKHUE U




PactBopsl. Poibs pacTBOpOB B IpupoAe U
B KU3HHU 4elioBeKa. KpyroBopoT BOAbI
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJI. OXpaHa ¥ OYUCTKA MPUPOIAHBIX BOJI.
HacpileHHbIe 1 HEHACHIIICHHBIE
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BoJie. MaccoBas 0I5 BelecTBa

B PacTBODE.

Xumuueckuii IKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHue BelIeCTB ¢ pa3InuyHOU
PacTBOPUMOCTBHIO.

B3auMmopencTBre BObI ¢ METAINIAMU
(HaTpUeM U KaJIbIIEM).
HccnenoBanne pacTBOPOB KUCIIOT U
1IEJIOYEHN C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
UccnenoBanre ocoOeHHOCTEN
PacTBOPEHUSI BEILIECTB C PAa3IMYHON
PacTBOPUMOCTBHIO.

[TpurorosiieHuE pacTBOPOB

C OPENCIEHHOW MAaCCOBOM JOJIEH
PacTBOPEHHOI'O BELIECTBA.
Ilpaxmuuecxas paboma

Ne 5. ITpuroTtoBieHnue pacTBOPOB

C ONPEACIEHHOW MaCCOBOM JOJIEN
PacTBOPEHHOIO BELIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KAK
PacTBOPUTEIISL B MPUPOJIHBIX MPOIIeCccax.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTH YKOJIOTUYECKUX
po0JieM, CBSI3aHHBIX C 3arPSI3HEHUEM
MPUPOJIHBIX BOJI, CIIOCOOBI OYMCTKH BOJIbI
OT NPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsI3HECHMUSL.

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIIOICHMS,
JIeaTh BBIBOJIBI 110 pe3yJbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHI.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B 1abopaTopuu npu
UCIIO0JIb30BaHUU XUMUYECKOU MTOCY bl U
000pyI0BaHUS.

[IpoBOIUTH BEIYHCIICHUS C IPUMEHEHHEM
MOHSTHS «MacCcoBasi 10JIs BEIIECTBA

B PacTBOPEY.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKa U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO




Buiyucnenus:
C UCIIOJIb30BAHUEM MMOHATHUS «MacCOBast
JIOJIsl BEILIECTBA B pAaCTBOPE

MCTIOJIb30BATh U3YYEHHBIN TTOHSITUNHBIN
arnmapar Kypca XuMuu

2.4

OCHOBHBIE KJIACCBI
HEOPraHUYECKHUX
COEeIMHEHUN
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Knaccudukanus HeopraHn4ecKkux
coequHennit. Okcuel. Knaccudukanus
OKCHJIOB: cOJe00pa3yromiue (OCHOBHBIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HecoJneoOpasyromue. Homenkiarypa
okcuioB. duznueckre 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcnoBanusi. Knaccudukaius ocHoBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
Homenknatypa ocHoBanMil. ®u3nyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAaHMM.
[Tomy4yeHne OCHOBaHUI.

Kucnotsl. Knaccudukarus Kucior.
Howmenknarypa kucnor. @usnyeckue
Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiutoB H.H. bekerosa.
Ilony4yeHue KHUCIIOT.

Conu. HomeHknaTypa conei.
DU3UYECKUE U XUMUYECKUE CBOMCTBA
conen. [Tomyuenue coei.
I'eHeTnueckas CBSA3b MEXKY KilacCaMU
HEOPraHUYECKUX COCIUHEHU.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzydyaemole
BEILIECTBA 10 COCTABY U CBOMCTBAM.
CocraBiatb HOpPMYITbI OKCHIOB, KUCTIOT,
OCHOBaHMH, COJICH M Ha3bIBaTh UX

10 MEKTyHApOIHOW HOMEHKJIaType.
[Iporuo3upoBath CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMHYSCKUX CBOHCTB
W3YUYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSATCS.

CocTaBIIsSITh MOJIEKYJISIPHBIE YPAaBHEHUS
peaKUMM, WUTIOCTPUPYIOLIUX
XAMUYECKHE CBOMCTBA M CITOCOOBI
MOJTy4YECHHUS BEIIECTB U3YUEHHBIX
KJIACCOB/TPYIIII, a TAKXKe
MOATBEPKIAOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKIY HUMH.
[Tpou3BOANTH BHIYKCICHUS

110 YPAaBHEHUSIM XUMUYECKUX PEaKIIHil.
[InaHnnpoBaTh U OCYIIECTBIATh

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, IIPOBOINUTH HAOIIOICHHSI,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA IPU NPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX




OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
HIEJI0YEH C TOMOIIBI UHANKATOPOB.
N3ydeHne B3auMOIECTBUS KUCTIOT

C METAJUIAMU, PEAKIUIA HEUTpATIU3alUH.
BzaumopericTBre pactBopa CEpHOU
KHUCIIOTHI ¢ okcuaom menu (II).
[TonyueHuie HEpaCTBOPUMBIX OCHOBAHUM.
BriTecHeHUE 0JIHOrO METAJIIa IPYTUM
W3 pacTBOpa COJIH.

IIpakmuuecxas paboma

No 6. Pemienue skcriepuMeHTaIbHBIX
3aaa4 no teMe «BaxHeimme knaccel
HEOPTaHUYECKUX COEAUHEHUID.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKON PEaKIIUu:
KOJINYECTBa BEIIECTBA, 00bEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00bEMY, Macce peareHTOB Win
MPOJYKTOB PEAKIIUU

pabor.

CrnenoBath npaBuiIaM 0€30MMacHOM
paboThl B 1abopaTopuu

IPU UCTIOJIB30BaHUN XUMUYECKON
MIOCY/IbI U 00OPYTOBAHMUSI.
BricTpanBath pa3BEpHyTHIC TUCHMCHHBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIIUIO U3 YUEOHHKA U
CIPaBOYHBIX MaTEPUAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
anmapar Kypca XuMuu

Wroro no pazgeny:

30




Pa3nea 3. [lepuoanuecknii 3axoH u [lepuoaunyeckas cucrema xumMmuieckux iemeHToB Jl. U. MenneseeBa. CTpoenne
aToMOB. XMMHYeCKas CBA3b. OKHUCIUTETbHO-BOCCTAHOBHUTE/IbHbIE PEAKIMHU

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnueckas
cucTema
XUMHYECKHX
2JIEMECHTOB

Crpoenune aTroma

. . Menneneena.
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[lepBble MONBITKU KIacCUPUKALINU
XUMHUUYECKUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(LLIETTOYHBIE U HIEIIOYHO3EMENbHBIE
MeETaJlIbl, TaJOTeHbl, HHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIC OKCUIBI U THAPOKCHU/IBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMa XUMHUYECKUX IJIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBbI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
anemenToB [[.1. MenneneeBa. [lepuonabl
v rpynibl. PU3NYECKU CMBICTT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPHOIa
U TPYIIbI DJIEMEHTA.

Crpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX
20 XMMUYECKUX DJIEMEHTOB
ITepunoauueckoi CUCTEMBI

J.N. Menneneesa. XapakrepucTuka
XUMHUYECKOTO 3JIEMEHTA

I10 €10 I0J0XKeHUIo B [leprnonnyeckoi
cucreme JI.11. Menneneena.
3aKOHOMEpPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

OnuceIBaTh CTPOEHUE TAOTHUITBI
«llepuonueckas cucremMa XUMUYECKUX
anemeHnToB [[.1. MenneneeBay.
MogennpoBaTh CTPOCHUE aTOMa,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPU TTOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypaluii U 3J1€KTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUA CMBICI
IIOPSIAKOBOI'O HOMEpa, HOMEPOB IIEpUOA
U TPYIIIBI AJIEMEHTA.

XapakTepu3oBaTh XUMHYECKUE SJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS 10 MOJIOKEHUIO

B [lepuonnueckou cucreme

JI.1. Menpaeneena.

OOBICHATH O0IITHE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB XUMHYECKUX
AJIEMEHTOB (U3MEHEHHUE PaInyCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpejiesiaX MaJIbIX EPUOOB U TJIABHBIX
NOATPYHII C YYETOM CTPOCHHUS UX
aTOMOB;




aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX
CBOMCTB I10 TPYIIIIaM U MEPUOIAM.
3nauenue [lepuoauueckoro 3akoHa u
[leproguyeckoi CUCTEMbI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHS HAYKU U
npaktuku. .M. MenzaeneeB — yuyéHbli U
rpa)XJaHVH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMmopenicTBre ruIpoOKCcUAa [IUHKA

C paCTBOpaMM KHUCJIOT U IIEI0YEH.
MogenupoBanue CTPOCHUS MOJIEKYII
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (HOPMYIL.
Tabmuna «llepuonnueckas cucrema
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimoi

O3HakomiieHHE ¢ 00pa3IaMyu METaIOB U
HEMETAJJIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIN IPyIIIE.

BricTpanBath pa3BEpHyThIE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UH(OpMaLMIO U3 yueOHUKA U IPYTUX
UCTOYHHUKOB, B TOM uncie MHTepHera

3.2

XHUMHUECKas CBS3b.
OKuCIUTEIIHLHO-
BOCCTaHOBHUTEIbHBIC
peakuumn

Xumudeckas cBsa3b. KoBajgeHnTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MoHHas cBsa3b. CTENEHD
okuciaeHust. OKUCINTEIBHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccol

PackpbIBaTh CMBIC H3y4aEeMbIX ITOHATHH.
OnpenensaTe BUA XUMUUYECKOHN CBSI3H

B COCJIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJI

IIPY MMOMOILM PUCYHKOB, MOJEJEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.




OKHCJIEHUS] 1 BOCCTAHOBIICHHUS.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XHUMUYECKUHN DKCIIEPUMEHT: U3yYECHHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETAaJUIOB, B3aUMO/ICHCTBUE
T'UAPOKCU/IA IIMHKA C PACTBOPAMH KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WUTIOCTPUPYIOITUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OMnBITH, WILTIOCTPUPYIOIIAE TTPHUMEPHI
OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peaxkiuu
Pa3NOKEHHUSI, COCTMHEHUS )

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
JUIs1 cocTaBlieHUs hOpMyJT BEIIECTB,
3JICKTPOHHOTO OajaHca peakiiuil.
Ornpenensitb CTENEHb OKUCICHUS aTOMOB
XUMHUYECKHUX JIEMEHTOB 110 hopMyJiaM U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COCJMHECHMH 110 CTEIICHU OKUCICHUS
aTOMOB XMMHUYECKHUX DJICMEHTOB.
OnpenensaTe OKUCIUTENb U
BOCCTAHOBHUTEIL. PaccTaBIsAThL
KO2(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLIMI METOJIOM JIEKTPOHHOTO
Oajanca.

HaOmronaTh XMMHYECKHE OIBITHI

10 TJIaHy, aHAJM3UPOBATh U JIeaTh
BBIBOJIBI.

Ucnons3oBate UKT niist co3ganus
MOJIEIIEH, TOATOTOBKHU MPE3CHTALINH,
JIOKJIAJIOB IO TEME.

BricTpanBaTh pa3BEpHyThIE IUCHMEHHBIE
Y YCTHBIE OTBETHI C OITIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
HMCTOYHHMKOB, B TOM yncie MHTepHeTa

Hroro no pazgeny 15
Pe3zepBHOE BpeMms 3
OBIIEE UMCJIO YACOB 68

[10 [TIPOI'PAMME




9 KJIACC

Ne
/o

Haumenosanue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

KomnnuectBo
YacoB

Conepxanue o0yueHus

OCHOBHBIE BUIBI IEATEIILHOCTH
00yJarommxcs

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOJaeHue 3HaHUM
OCHOBHBIX pa3/IeoB
Kypca 8 kiacca

5

[Tepnoanueckuii 3axoH. [lepuognueckas
CHUCTEMA XUMHUYECKUX JIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
IIEPUOJIOB, KaJlvsl, KaJIbLIUS U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B Ilepronyeckoii cucTeMe U CTpOCHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTAITIIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIIA KPUCTAJIINYECKOU
PEIIETKY U BUIA XUMUYECKOM CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BELIECTB. XMUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHbIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHEHMI, TEHETUYECKasl CBS3b
HEOPraHNUYE€CKUX BELIECTB.

XapakTepu30BaTh XUMUYECKHUE JJIEMEHTHI
MIEPBBIX TPEX NEPUOJOB, KA U KaJIbLIUA
10 UX MoJoxeHuto B [lepuoanueckon
cucteme /1. 1. Menneneesna.
KinaccudunmpoBats 1 Ha3bIBaTh
HEOPraHUYECKHUE BEIIECTBA N3YUYECHHBIX
KJIACCOB.

OnuceIBaTh 00IIME XUMUYECKUE
CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMU
MOJICKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKIUH.

OnpenensiTe BUI XUMUYECKOUN CBA3U U
TUI KPUCTAJUIMYECKOU PEILIETKU
BEILIECTBA.

IIporao3upoBaTh CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUS.
BricTpauBaTh pa3BEpHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIIPaBOYHBIX MATEPHUATIOB, TPAMOTHO




Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu.

03HAKOMJICHHE C MOJICIISIMU
KPUCTAIIINYECKUX PELIETOK
HEOPraHUYECKUX BEIIECTB — METAJJIOB
1 HeMeTasuioB (Tpadura u anmasa),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
arnmapar Kypca XuMuu

1.2

OcHOBHBIE
3aKOHOMEPHOCTH
XUMHUYCCKUX
peakiui

Knaccudukanust XuMU4eCKUX peakiiuit
10 Pa3JIMYHbIM MPU3HAKaM (TI0 YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIINU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTENEHEN OKUCIEHUS
XUMHUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TI0 YYACTHUIO
KaTajauzaTopa). IK30- 1
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[TonsiTHE O CKOPOCTH XUMHUYECKOUN
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
peakuusx. [lonstue o karanuse.
[ToHsTHE O XUMUYECKOM PABHOBECHUHU.
@DakTOpHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKOUN PEaKIUU U MOJI0KEHUE
XUMHUYECKOTO PaBHOBECHSI.
OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC

PackpbIBaTh CMBIC U3y4ae€MbIX MOHATHN
Y IPUMEHSTh 3TH NOHITHUS MIPU OUCAHUU
CBONCTB BEILECTB U UX ITPEBPAILLCHUN.
KnaccuduimpoBatbs XuMuyeckue
PEaKIUU 0 PA3IUYHBIM IPU3HAKAM.

VY craHaBiIuMBaTh 3aBUCUMOCTh CKOPOCTH
XUMHYECKOUN pEAKIUU OT Pa3INYHbIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBpaICHUN
B PA3JIMYHBIX YCIOBUSX.

Onpenensite OKUCIUTEND U
BoccTtaHoBuTeNb B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OanaHC
peaKkIuu.

[Tpon3BOANTE BBIYUCICHUS

10 XUMHYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [1ap€ WJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIC TUCHbMEHHBIE




peaKIuu, JIEKTPOHHBIN OanaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. CocTaBji€HHUE ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEAKLMI C UCTIOJIb30BAHUEM METO/Ia
3JICKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEaKIMU OT BO3JICUCTBHS
pa3IMYHBIX (aKTOPOB.

OnbITHI, UIUTIOCTPUPYIOLINAE PUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUsI, COCTUHECHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
pPEareHTOB WJIU MPOIYKTOB MO
YpPaBHEHUSIM XUMHYECKUX PEAKIINI

Y YCTHBIE OTBETHI C OIIOPOU

Ha nHGOPMAITHIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA IOHATUNHBIN
anmnapar Kypca XUMHUH

1.3

DIIEKTPOIUTHYECKAS
JCCOLAALIHS.
XUMHUYECKHUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JTUCCOLUALINU. DIEKTPOIUTHI U
HEAJIEKTPOJIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M Juccolraliiy BEIIeCTB

C pa3JIMYHBIMHU BUAAMH XUMUYECKOU
cBa3u. Crenenp qucconnanyv. CUIbHbIE
U Cci1a0bIe 3JIEKTPOJIUTHI.

Peakuuu nonnoro oomena. Y cioBus

PackpeiBaTh CMBICT U3ydaeMbIX IIOHATHUH,
a TAKKE CMBICJI TEOPUU
BJIEKTPOJIUTUYECKOU JTUCCOLUALIAH.
OOBSICHATH IPUYMHBI
BJIEKTPOIIPOBOIHOCTU BOJHBIX pAaCTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIC U CHIIbHBIC
BJIEKTPOJIUTBHIL.

CocTaBITh ypaBHEHUS TUCCOLIUALINHT




MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAIIEHHBIE HOHHBIE
ypaBHeHUs peakiuii. CBoCTBa KUCIIOT,
OCHOBAHHMU U COJIEH B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
auccormanui. KauecTBeHHbIE peakiiuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

HccnenoBanue 31eKTPOIPOBOIHOCTH
pPacTBOPOB BEILECTB, ITpoLecca
JUCCOLIMAIINY KUCIIOT, IIeJI0Yei

U coJiell (BO3MOKHO MCIOJIb30BAHKE
BUJICOMATEPUAJIOB).

OnpITHI, WITIOCTPUPYIOIINE TPU3HAKH
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajKa, BbIJICICHUE T'a3a,
00pa3oBaHUE BO/IBI).

Pacnio3HaBanue HEOPraHMYECKHUX
BEIIECTB C TTOMOIIBIO KaueCTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopmuwiti onvim:

W3ydenne mpu3HaKoOB MPOTEKAHUS
peaxkiuu HOHHOTo 0OMeHa B pacTBOpax
AJIEKTPOJIUTOB (¢ 00pa30BaHUEM OCAIKA,
BbIJIEJICHHEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpaxmuueckas paboma:

KHCJIOT, LIEJI0YEH U COJIEH, MOJIHbBIC U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEaKINi HOHHOTO OOMEHa,
KpaTKHE MOHHBIC YPABHEHUS TPOCTHIX
peaku TUAPOJIN3a COJIEH.
XapakTepu3oBaTh 00IIHE XUMHUECKHE
CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJIUTHIECKON
JIMCCOLUALINY; TIOATBEPKIaTh CBOMCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHU XUMHYECKUX PEAKIUN.
PemaTe skCrieprMEHTAIbHBIC 3a]1a41

o TEME.

[InaHupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMHUYECKHUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
7a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBuiiaM 0€30MacHOM
paboThI B J1a0OPATOPUH NPU
MCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
000opy10BaHUS.

ITpoBOAUTH BHIUUCIICHUS IO XUMUYECKUM
YPaBHEHUSIM.

VY4acTBOBaTh B COBMECTHOM paboTe




Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3aJ1a4 110 TEME.

Buviuucnenus:

110 YPaBHEHUSIM XUMHYECKUX PEaKIIUM

B IIape WJIK TpyIIIE.

BeIcTpauBaTh pa3BEpHYTHIC MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MH(OpMaIMIO U3 YUeOHUKA U IPYTUX
MCTOYHUKOB UH(POPMAIIH, B TOM YUCIIE
NuTepnera

Uroro no pazneny
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Pasznen 2. HeMeTa/ls1bl M MX COeTMHEHHUS

2.1 | OO0mmasn 4
XapaKTepUCTUKA
XUMHYCCKUX
3JICMEHTOB
VIIA-rpynist.
I"anmorensl

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHBIC CTEIICHU OKUCIICHUS.
CrtpoeHue u puznuecKkre CBOMCTBa
MPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMO/ICHCTBUE ¢ METaJlJIaMU,
HEMeTaJUIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCJIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlerncTBue xaopa u
XJIOPOBOJIOPOJIa HA OPraHU3M YEJIOBEKA.
Baxnenmme Xa0puabpl 1 KX HAX0XKIECHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThI, OTpaXxaromue Gu3n4ecKue u
XMMHUYECKUE CBOMCTBA TAJIOTEHOB U UX
coeMHEHUN (BO3MOXKHO UCITOIb30BaHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3MCHCHUH CBOMCTB HEMETAIIJIOB M UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
raJIOTeHOB (Ha IPUMEPE XJI0pa) U
CJIOHBIX BEIECTB (XJIOPOBOJOPOA,
XJIOpUJa HATPHsI), CIOCOOBI UX
MOJIyYCHUS], TIPUMECHEHHUE U 3HAUCHHE

B IIPUPOJIE 1 KU3HU YETIOBEKA.
Onpenensats XJIOPUA-UOHBI B PACTBOPE.
[1manupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yiIbTaTam




BUJICOMATEPUAJIOB).

O3HakoMIIeHHE ¢ 00pa3IaMu XJIOPUI0B
(raJmoreHu0B).

JlabopamopHhuwiii onvim:

N3ydenue CBOUCTB COMTHOM KUCIIOTHI.
IIpoBeneHne Ka4eCTBEHHBIX PEAKIINI
Ha XJIOPUI-UOHBI.

lIpakxmuueckas paboma

Ne 2: TlonydeHue CONITHON KUCIIOTHI,
M3y4EHHE €€ CBOMCTB.

Boruucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JIaH B U30BITKE

OKCIIEPUMEHTA TP MPOBEIACHUU
71a00PATOPHBIX OMBITOB M MPAKTHIECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MMacHON
paboThI B J1abOpaToOpHuu

MIPY UCTIOTH30BAHUN XHMHYIECKOM
MOCY/IbI U 000PYI0BaHUS.

BricTpanBaTh pa3BépHYyTHIC MTUCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOI

Ha HMOPMAIUIO U3 YUYCOHHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIO0JIb30BaTh U3yUYEHHBIN ITOHSITUNHBIN
anmapar Kypca XUMHH

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKHX
3JIEMEHTOB
VIA-rpynmnsr. Cepa
U €€ COeIUHEHUS

OO6m1ast xapakTepUCTHKA 3JIEMEHTOB
VIA-rpynnsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHUS.

CrpoeHue u puznuecKrue CBOMCTBa
IPOCTBIX BEIIECTB — KUCIOPOA U CEPBI.
AnnoTtpornHbie MOaU(pUKAIUU KUCIOPO1a
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XAMUYECKUE CBOMCTBA.

OKcupl cepbl Kak MpeICTaBUTENN
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucioTa, pu3nyecKue u
XUMHUYECKHEe CBOMCTRA (00IIHE KaK

OOBsICHATH O0IITME 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB AJIEMEHTOB
VIA-rpynmnsl 1 UX COEUHEHUN C yYETOM
CTPOCHUS UX aTOMOB.
Xapaktepu3oBaTh GU3NYECKHUE U
XUMHYECKUE CBOMCTBA TPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOPO/Ia, OKCUIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(aToB), CITOCOOBI X
MOJTYyYEHHUS], IPUMEHEHUE U 3HAYCHUE

B MIPUPOJE U )KU3HU YETIOBEKA.
Onpenenars HaMU4YUE CyIb(paT-nHOHOB
B PacTBOPE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX




MPEJCTABUTEIS KJIacca KUCIOT U
cnenupuyueckre). XuMUYECKUE PEaKIuHu,
JeKale B OCHOBE MPOMBIIIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCTIOTBHI.
[Tpumenenue. Conu cepHOM KHCIIOTHI,
KadeCTBEHHAs PeaKIlus Ha CyIb(haT-uoH.
Haxoxnenue cepol 1 €€ CoOeIMHEHUN

B IPUPO/JIe. XUMHUECKOE 3arpsi3HCHUE
OKpY>KaloIlEel Cpeibl COETUHEHUSIMU
cephl (KUCIOTHBIE IO/, 3arpsi3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
peAOTBPAICHUS.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3liaMu cepbl U e€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca o0yrivBaHus
caxapa noJi IeliCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yyeHne XuMU4eCKnX CBOMCTB
paz0aBICHHON CEPHON KUCIIOTHI.
[IpoBeneHne kaueCTBEHHOM peakuu Ha
cylb(aT-uoH U HAOII0ICHUE MpU3HaKa
€€ MPOTEKaHUs

po0JieM, CBSI3aHHBIX C epepaboTKON
COCIMHEHUH CEPBI.

[1naHupoBaTh U OCYIIECTBIISITH

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHHSI,
JieaTh BBIBOJIBI 110 Pe3yJIbTaTaM
AKCTIIEPUMEHTA.

CrnenoBathb npaBuiiaM 0e30MmacHON
paboThI B 1abopaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKON
MOCY/IbI U 000PYI0BaHUS.

[Tpou3BOAUTE BBIYUCIICHUS

110 XUMHYECKHUM YPaBHECHUSIM.
Hcnonb30BaTh MPU BBITTOJTHEHUT
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIpaBOYHBIC MaTEPHUAIbI
(ITeprognueckyro CUCTEMY XUMHUUYECKHUX
sanemenToB /. 1. MeHnneneeBa, Tadmauiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJE, DJIEKTPOXUMHYECKUN Pl
HaIpsHKEHUN METaIOB).

Hcnonb30BaTh MpU BBINMOJIHEHUH
y4eOHBIX 3aJJaHUM U B MPOIECCEe
HCCIIeIOBATENbCKOM eI TEIbHOCTH
Hay4YHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJEP>KaHUsl, CTPAaBOYHbIE
Marepualibl, pecypcel IHTEpHETA




2.3

Obmas
XapaKTepUCTUKa
XUMUYICCKUX
AJIEMEHTOB
VA-rpynmnsi.

A3ot, hocdop u ux
COCTMHCHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynmnbl. Oco0eHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHBIC CTEIICHU
OKHUCJICHHUS.

A30T, pacpocTpaHeHHe B IPUPOJIE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosopor a3ora B npupoze.
AMMHaK, ero (U3NYEeCKUEe U XUMUUYECKHE
CBOMCTBA, TIOJyYCHHUE U TIPUMEHEHUE.
Conu ammonus, ux (GU3NIECKUE U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE.
KadecTtBeHHas peakius Ha HOHBI
aMMOHUSI.

A30THas KUCII0Ta, €€ MOoJIy4YeHue,
bu3nYecKrue U XUMUICCKHUE CBOMCTBA
(oOmIue Kak MmpeacTaBUTENs Kiacca
KHUCJIOT U crieniupuueckue).
Hcrnonp30BaHre HUTPATOB M COJICH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHnii. XUMUYECKOE 3arps3HeHHE
OKPYXaroUIEH Cpeibl COCTUHEHUSIMHA
a30Ta (KUCJIOTHBIC TOXK/IU, 3arpsiI3HEHNE
BO3/TyXa, TOYBBI U BOAOEMOB).
docdop, anmnorpomnHbie MoaUPUKAIIAN
docdopa, hpU3nIECKre 1 XUMUICCKHE
cBoiictBa. Okcup pocdopa (V) u
docdhopHas kuciora, puzndeckue u

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOWCTB JIEMEHTOB
VA-rpynnsl 1 UX COEAUHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HIECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
azora u pocdopa u UX CoeTUHECHUM
(ammuaka, coJieit aMMOHUS, a30THON
KHCJIOTHI, HUTPAToB, okcuna docdopa (V)
u hochopHoit KUCIOTHI, (hochaToB),
CIOCOOBI UX TOJyYEHHUsI, IPUMEHEHUE U
3HAYCHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBSICHATB CYIITHOCTh IKOJIOTHIECKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coenHeHui azoTa u ¢pocdopa

B OKPYKAIOIIIEH CpeJIE.

[ImaHupOBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYIECKUE
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCIIEPUMEHTA TIPH MPOBEJCHUU
71a00pPATOPHBIX OMBITOB M MPAKTUYECKOU
paboTHI.

CnenoBath npaBuiiaM 0€30MacHOM
paboTHI B 1abopaTopuu




XMMHUYECKUE CBOMCTBA, MOJIyYCHHUE.
Hcnonb3oBanue ¢pocdaToB B KauecTBE
MUHEPAIBHBIX yI00pEHUIA.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomiieHHe ¢ PU3HYECKUMU
cBolcTBaMu a3ota, hocdopa

U UX COCAUHEHUM (BO3MOMKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
O3znakomiieHHe ¢ o0pa3iiaMu a30THBIX U
(dochopHbIX yaoOpeHui.

[Tonyuyenue, cobnpanue, pacro3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHaKa.
B3anmopericTBue KOHUEHTPUPOBAHHOU
A30THOM KUCJIOTHI C MEIbIO (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimei:

[IpoBeneHre KaYE€CTBEHHBIX pPEeaKIUii
Ha MOH aMMOHUA U pocdar-noH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUS.
Ipaxmuueckas paboma

Ne 3: TTonydyenre aMmMuaKa, U3ydeHue
€ro CBOWCTB.

Buviuucnenua:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIU

IIPU UCIIOJIb30BAaHUU XUMUYECKON
MOCY/Ibl U 000pPYAOBaHUS.
[Ipou3BOANTH BBIYUCIECHUS

10 XMMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIPaBOYHbIEC MaTEPUAIIbI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB /1. 1. Menaeneesa, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBaHHUW 1
COJIEU B BOJE, DJIEKTPOXUMHUYECKUAN PSJT
HaNpsHKEHUN METAILIOB)




2.4

Obmas
XapaKTEPUCTUKA
XUMUYECKUX
AJIEMEHTOB
[VA-rpyntsl.
Yraepon u
KPEMHHUM, U UX
COCIMHEHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
I[VA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

VYriepoa, alsioTponHble MOAUPUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
(u3NUecKre 1 XUMUYECKHE CBOMCTBA.
Ancopbrmus. KpyroBopot yriieposaa

B IIPUPO/IE.

Oxkcupel yriieposa, ux Guzndeckue u
XMMHUYECKUE CBOWCTBA, IEUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYECHHUE U
IIPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), rumotesa riio0aabHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUYECKUE CBONCTBA,
MOJIYYEHUE U PUMEHEHUE.
KauectBennas peakiusi Ha KapOOHAT-
noHkbI. Mcnonbp3oBanue kapOOHATOB

B OBITY, MEJIUIIUHE, TPOMBIIIICHHOCTH U
CEJIbCKOM XO35IUCTBE.
ITepBoHavaIbHBIE TOHSATHUS

00 OpraHMYeCcKUX BEIIECTBAX KaK

0 COEIMHEHMSIX yriiepojia (MeTaH, 3TaH,

OOBsACHITH 00ITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEIMHEHUHN C Y4ETOM
CTPOCHHS UX aTOMOB.

XapakTepuszoBaTh (PU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
yIJIepo/ia ¥ KpEMHUS U UX COCUHECHUIN
(OKCHIOB yTiIepoaa, YroJbHOU KUCIOTHI,
KapOOHATOB, OKCHa KPEMHUSI,
KPEMHHUEBOW KUCJIOTHI, CUJIUKATOR),
CrocoObl UX MOJIyYEHUS, MPUMEHEHHUE U
3HAYEHHE B MPUPOJIC U )KU3HU YEJIOBEKA.
OOBSACHITH TPUIHMHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHHUE — Ha MpUMepax
COEMHEHNH yIIIEpOaa U KPEMHHUSI.
OmnpenensiTe KapOOHAT- U CHIIMKAT-UOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XICHUEM
YIJIEKHCIIOTO Ta3a B OKPYKarollIel cpese.
[TonTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATUJICH, alleTUJICH, 3TaHOJI, TJIUILIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCIMHEHUN yriaepoaa u




STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOOPOIOB
(yromb, MpUpOAHBIH ra3, HeTh),
MPOJYKTHI UX NepepadoTKu (OCH3UH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: )KUpax, OeJIKax, yrieBoaax —
Y UX POJIH B )KU3HU YEIIOBEKA.
MatepuanabHO€ €TUHCTBO OPIraHUYECKUX
¥ HEOPTaHUYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJIYYCHHUE U
npuMmenenne. CoeTMHEHUST KPEMHHUS

B ripupojie. OO01re mpeacTaBICHHUS

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

CunmkaTsl, UX UCTIOJIH30BaHHUE B OBITY,
MEAMILIMHE, TPOMBIIUIEHHOCTH.
BaxxHeimme cTpouTenbHbIE MATEPUAIIBL:
KepaMuKa, CTeKJIO, IEMEHT, OETOH,
x)ene300etoH. [Ipobiaembl 6e3o0macHOro
MCTIONb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:
Jemoncmpayuu:
Mogenu KpucTauIM4eCKUX pemeEToK

OpPTraHUYECKUX BEIIIECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTIE€BOJOB B (DYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
MCTOYHUKOB YTJIEBOJIOPOJIOB, UX POJIh

B OBITY ¥ TIPOMBIIIIJICHHOCTH.

[IpoBOIUTH BBEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.

[ImarupoBaTh U OCYIIECTBISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
DKCIIEPUMEHTA TIPH MPOBEIACHUT
71a00paTOPHBIX OMBITOB M MPAKTHIECKUX
pabor.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B TabopaTopuu

MIPY UCTIOIH30BAHUN XUMHUYECKOM
MOCY/Ibl U 000PYI0BAHUS.

Hcronp30BaTh P BHITOJTHEHUN
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CIIPaBOYHBIC MATEPHUAIIBI
(ITeproguvecKyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KUCJIOT, OCHOBAHUU U
CoJIeH B BOJIC, DJICKTPOXUMUYECKHUH PSITT
HaIpsHKEHUN METAILIIOB)




anmasa, rpadura, QpyepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJICOPOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONCTBOM
MPOTUBOTA3A.

O3HakoOMIIEHHE C TPOAYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuansl: cuInKaTHAS
IPOMBIIIIEHHOCTH ).

Mopenu MoJieKyI OpraHUYeCKUX
BELLECTB.

JlabopamopHhuwiti onvim:

[Tony4yenue, cobupanue, pacrno3HaBaHUE
Y U3y4YEHHE CBOMCTB YTJIEKHUCIIOTO Irasa.
[IpoBeaeHNe KaYECTBEHHBIX PEAKIINA

Ha KapOOHAT U CUJIUKAT-UOHBI U
U3YYCHHUE MPU3HAKOB X IPOTECKAHMS.
Ipaxmuueckue pabomol:

Ne 4. Tlonyuenue yriekucioro rasa,
V3YYEHHUE €T0 CBOMCTB.

Ne 5. Pemienue skCriepuMeEHTAIBHBIX
3anay no teme «BaxkHeilme HeMeTaIbl
U X COCTUHEHUS

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEaAKITHi

Hroro no pazneny

25




Pa3nen 3. MeTa/l1bl H UX coeaAnHCHUA

3.1

OO01me cBoMCcTBa
METAJIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUUYECKHUX JIEMEHTOB

J.1. MenaeneeBa v CTpOCHUS aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b M METAJIMYECKas
KpUCTAJUIMYECKAs PELIETKA.
DNEeKTPOXUMHUECKHUH PsiJl HAMTPSKECHUI
MeTaIOB. DU3UYECKUE U XUMUYECKUE
cBolcTBa MeTayuioB. O0mIMe cnocoobl
nosyyeHust metauioB. [loHsTue

0 KOPpO3UH METAJIIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI UX OT KOPPO3HUH.
CmnaBsbl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpOH3a) U UX MPUMEHEHHE B OBITY U
POMBIILJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIB30BaHUE
BUJICOMATEPUAJIOB).

JlabopamopHvie onvimol:
O3HakomiIeHHE ¢ 00pa3iiaMi METaIOB U
CIUTABOB, NX (PU3HMUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y TIPUMECHSTH 3TU TTOHATHUS TIPYU OMMCAHUN
CBOWCTB BEILECTB U UX ITPEBPALLCHUN.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHECHHUH CBOMCTB 3JIEMECHTOB-
METAJIJIOB M KX COSAUHEHUM C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh 00IITHE CTIOCOObI
TIOJTYYICHHS] METAILIOB.

OnuceIBaTh CIIOCOOBI 3aIIUTH METAJIOB
OT KOPPO3UH.

CrnenoBarth npaBuaaM O€30MacHOM
paboThI B 1a0OPATOPUH MPU
UCITOJIb30BaHUN XUMUYCECKOU TTOCYIBI U
000pyIOBaHUS.

[Tpon3BOAUTE BBIUNCICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IIPUMECH.

VYuacTBOBaTh B COBMECTHOM paboTe

B TIape WU TPyIIIE.

Hcnonb30BaTh Mpu BEITIOJIHEHUH
y4eOHBIX 3aJIaHUM TEKCTHl yUeOHMKA,




Buviuucnenus:

110 YPaBHEHHUSAM XUMHYECKUX PEaKIIUH,
€CJIU OJINH U3 PEarcHTOB COACPKUT
npuMecu

CIIPAaBOYHBIE MaTEpPHUAIIbI
(ITepponueckyto CUCTEMY XUMHUYECKUX
anemenToB J[. 1. MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCJIOT, OCHOBaHUH U
CoJIeH B BOJIC, DJICKTPOXUMUUCCKUIN PSiT
HaIpPsHKCHUH METaJIOB)

3.2

Baxnuenmune
METAJUIbI U UX
COEeIMHEHUSA

16

[[lenouHbIE METAJIIBI: TIOJIOKEHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
snemeHToB J[.1. MenaeneeBa, ctpoeHue
UX aTOMOB, HAaX0XJICHUE B PUPO/IE.
DU3NYECKUE U XMMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHuibl
U TUAPOKCHUIBI HATPUSI U KaJIHSL.
[IprMeHeHue METOYHBIX METAIIIOB U UX
COEIUHEHUH.

[[lenouyHO3eMENbHBIC METAIBI MATHUN U
KaJblMK: noJyiokenue B [lepuoanueckon
CHCTEME XUMHYECKHUX DJIEMEHTOB

JI.1. MenpaeneeBa, CTpOCHUE UX ATOMOB,
HaxO0XJeHHE B pupojie. Pusndeckue u
XMMHYECKHE CBOMCTBA MarHus 1
Kanelus. BakHelme coeqMHeHU
KaJbIUsl (OKCH/I, TUIAPOKCHI, COJIN).
JKECTKOCTh BOAEI U CLIOCOOEI €6
yCTpaHEHUS.

AJIFOMUHUN: TIOJIOKEHUE

B [leproanyeckoi cucteMe XMuMHIECKUX

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3BMEHEHUH CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCIMHEHHI B IPyIIIax

C Y4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NYECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
METaJJIOB U UX COEAMHEHUH (OKCUIOB,
TUAPOKCUJIOB, COJIEH ), CIIOCOOBI UX
NOJIyYeHUs], IPUMEHEHHNE U 3HAaUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
YcraHnaBnuBaTh NPUUUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILECTBA — CBOWCTBA — NPHUMEHEHHE —
Ha IIPUMEpPax U3y4yaeMbIX BELIECTB.
Pacno3HaBaTh C MOMOIIBIO KAUECTBEHHBIX
peaKlMii HOHbI METAJJIOB: MarHus,
KaJIbIHs, aTIOMUHUS, IUHKa, sxene3a (1)
u xenesa (1), menu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUS U
[IUHKA.




anemenToB .M. MeHneneeBa, ctpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
DU3NYECKHUE U XUMUYECKUE CBOMCTBA
amroMuHUSA. AM(POTEpHBIC CBOMCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Keneso: nonoxenue B [lepuonnueckon
CHUCTEME XHUMHUYECKHUX DJIEMEHTOB

JI.11. MenneneeBa, CTpOEHHUE aTOMa,
HaxoieHue B npupojae. dusnyeckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu kenesa (1) u sxenesa
(I1I), nx cocraB, CBOICTBA U MOJTyYCHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIUS ¥ KalbLKsl (BO3MOYKHO
HCII0JIb30BaHUE BUIEOMATEPHUATIOB)
HccnenoBanue cBONCTB KECTKOU BOJIBI.
IIpouiecc ropeHus xene3a B KUCIOPOJIEe
(BO3MOXXHO HCITOJIb30BAHHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi.:

[IpoBeneHre KauyeCTBEHHBIX pEaKIUi
Ha UOHBI (MarHus, KaJIbIKs, aTFOMUHUSI,

[InanupoBaTh U OCYIIECTBIAThH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeNaTh BBIBOJIBI 110 pe3yJibTaTaM
AKCIIEPUMEHTA MIPU NPOBEIECHUN
71a00paTOPHBIX OMBITOB U MPAKTHUECKUX
pabor.

CrnenoBath npaBuiam 0€30MacHON
paboThI B labopaTtopuu

IIPY UCIIOJI30BAaHUN XUMHYECKOU
NoCyibl U 000PYyIOBaHUS.

IIpou3BOAUTE BBIUKCICHUS

10 XUMUYECKUM YPAaBHEHHSIM.
VYuacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM IpymIe.

BricTpauBath pa3BépHyThIC TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUMHBIN
ammapar Kypca XuMuHu




1uHKa, sxenesa (II) u xenesa (111), meau
(I1), omrcanne MPU3HAKOB UX
MPOTEKAHMUS.

UccnenoBanune ampoTepHBIX CBOWCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. XKEcTkocTh BOAEI 1 METOJIEI €€
YCTPaHEHUS.

Ne 7. PeuieHue 3KCriepuMEHTAIBHBIX
3aj7a4 1o TeMe «Bakuenmme MeTajuisl U
UX COCIUHECHUS».

Buviyucnenus:

10 YPABHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIM OJINH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MAaCCOBOM JIOJIM BbIXO/a MPOJIYKTa
peakiuu

Hroro o paznemny 20

Pa3znes 4. Xumus U OKpyxawIuas cpeaa

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemecTBa n MaTtepuansl B IOBCEAHEBHON
YKA3HHU 4eioBeKka. bezonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMHYECKHUX
peakuuii B ObITy. [lepBas nomoiup rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpenbl (TpeaesibHas OMmyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepHaIbl, IPUMEHSICMbIC B )KU3HU
COBPEMEHHOTO YEJIOBEKA.

OOBsACHATH yClIOBHS 0€30I1aCHOTO
UCIIOJIb30BAHUS BEIIECTB U XUMHUUYECKHUX




KOHIIEHTpaIus BelecTB. Posib Xxumun

B PEIICHUU SKOJIOTHYECKUX MTPOOIIEeM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

N3yuenue oOpa3ioB MaTepuaioB
(CTeKJ10, CIIaBbl METAIIJIOB, OJIUMEPHbBIC
MaTepuarbl)

peakuuii B ObITY.

AHaTM3UpPOBATh U KPUTHUECKH
OILICHUBATh UH(OPMAIIUIO O BIUSHUU
ITPOMBITIUICHHOCTH, CEITbCKOTO XO35HCTBA,
TpaHCIIOPTa U JIp. HAa COCTOSTHUE
OKPYXaroUen CpeIbl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IIPY XUMHUYECKUAX 0XKOTaX U OTPABIICHUSX.
[IpuaUMAaTh ygacTre B 00CYKISHUN
po0IeM XUMHUYECKOU U IKOJIOTUYECKOMN
HaIPaBJICHHOCTH, BEICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO IO podIeMe 1
npeajiaraTh BO3MOXKHBIC ITYyTH €€
perieHus

Hroro mo pazaeny: 3
PezepBHOE Bpemsi 3
OBIIEE YNCJIO YACOB 68

I10 TTPOT'PAMME




