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®denepanbHas pabodas mporpaMma Mo yuyeOHOMy mpeamery «Xumus» (0a30BbIif
ypoBeHb) (mpenMeTHass obOmacth «EcTeCTBEHHO-HAyYyHBIE MPEIMETBI») BKIFOYACT
MOSICHUTEJIHHYIO 3aIHCKY, Co/iep kaHrne 00ydeHus, TUTAaHUPYEMbIE pe3yIbTaThl OCBOSHUS
nporpaMMbl IO XHMHH, TEMaTHYECKOE TUIAHUPOBAaHUE, IepedeHb (KoaupuKaTop)
pacmpe/ieieHHbIX M0 KjaccaMm IPOBEPsIeMBIX TPeOOBaHHWA K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHUs M AJIEMEHTOB
COJICp)KaHUsl 10 XHUMHH, TIepedYeHb (KOAUPUKATOp) TMPOBEPSEMBIX TpeOOBaHUI
K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MPOTPaMMBbl OCHOBHOTO OOIIETro
o0pa30BaHMs U PJIEMEHTOB COJIEPKAHUS TI0 XUMHUH.

IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa 1Mo XMMHM Ha YpPOBHE OCHOBHOTO OOILEro 0Opa3oBaHUsI COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMbl OCHOBHOTO oOmero oOpazoBanusi, mnpeacraBieHHsix B OI'OC 00O,
a Takke Ha OcHOBe (enepanpHO paboueld HporpaMMbl BOCHUTAHHUS U C Y4E€TOM
KOHIENIMY TpEenojaBaHus ydeOHOro mpeameTa «XuMHUS» B 00pa30BaTEIbHBIX
opranu3anusax Poccurickon Penepanuu.

[Iporpamma no xumuu pazpaboTaHa C LETBI0 OKa3aHUS METOJIUYECKOW MOMOIIU
YUUTENIO B CO3/IaHNU paboueil mporpaMMBI 10 y4eOHOMY ITPEeIMETY.

[Iporpamma 1Mo XMMHUH JaeT MPEACTABICHUE O TENISIX, OOIIel cTpaTeruy O0yICHHS,
BOCIIUTAaHUSA W  Pa3BUTHS  OOYyYalOIIMXCS CpPEACTBAaMU  Y4eOHOTO  TpeaMeTa,
yCTaHABIMBAaeT  O00s3aTENIbHOE  NPEIMETHOE  COJEpXKaHWe,  MpeaycMaTpUBaeT
pacnpeesieHue ero o Kjiaccam U CTpPYKTYPUPOBAHME 10 pa3jeiaaM U TeMaM IPOrpamMMbl
M0 XWMHH, ONPENENAeT KOJUYECTBEHHbIE U KAUECTBEHHBIC XapaKTEPUCTUKU
CollepKaHUsl, PEKOMEHIYEMYIO IIOCIIEOBATENbHOCTh H3YYEHUS XHUMHHU C YYETOM
MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKM Y4eOHOTro mpoIiecca,
BO3pPACTHBIX OCOOEHHOCTEH O00yYaroluxcs, ONpenessieT BO3MOXKHOCTH IPEeIMETa
JUIS peayiu3allui TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOMU
mporpaMMbl Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHWs, a TakXke TpeOOBaHHIA
K pe3yipTaTaM OOy4YeHHs] XMMHH Ha YPOBHE L€l M3y4eHHs IMpeaMeTa U OCHOBHBIX
BUJIOB yu€OHO-TTO3HABATEIBHOMN JIEATEIHHOCTH 00YYaIOIIErocs M0 OCBOSHUIO YIEOHOTO
COJIepKaHU.

3HaHWEe XHUMHH CIY>)KUT OCHOBOM Juisi  (OpPMHUpPOBAaHUS  MHPOBO33PECHHUS
oOydJaronierocsi, ero MpeACTaBICHU 0 MaTepUaIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb
urparoT (GopMHUpyeMble XUMHUEH TMpEJCTaBICHUS O B3aUMOIPEBPAILICHUSIX DHEPrUU
U 00 DSBOJIOLMHM BELIECTB B MPUPOJE, O MYTIX PEUICHUS TI0OAIBHBIX MpoOIeM
YCTOMYMBOIO Ppa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUUYECKOM, MHIEBON
M DKOJIOTHYECKOM 0€301MacHOCTH, TPOOJIEM 3paBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peanu3alliid BO3MOXKHOCTEH [JIsi camMOpa3BUTHS U (HOPMUPOBAHHUS
KyJbTYpbI IMYHOCTH, €€ 00111el U QyHKIIMOHATEHON TPaMOTHOCTH;
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BHOCUT BKJIaJl B (OPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmxcsi,  HaBBIKOB ~ HMX  CAMOCTOSITEIBHOW  y4eOHOW  JICSITEIBHOCTH,
OKCIIEPUMEHTAILHBIX W HCCICOBATEIbCKAX  YMEHHW,  HEOOXOAMMBIX  Kak
B IIOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHAILHOM JESITEIbHOCTH;

3HAKOMUT CO CIEIU(DUKON HAYUHOTO MBITIUICHHUSI, 3aKJIaILIBAET OCHOBBI IIEJIOCTHOTO
B3IUIA/Ia HA €AWMHCTBO NPUPOJbI U YEJIOBEKA, SBIAETCS OTBETCTBEHHBIM JTallOM
B (hOpMUPOBAHNH €CTECTBEHHO-HAYYHOU TPAMOTHOCTH O0YJArOIINXCS;

croco0CcTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHHSI K €CTECTBEHHO-HAYYHbBIM
3HAHUAM, K MPUPOJIE, K YEOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOIMYECKOE 0Opa3oBaHuE
00y4aroIuXCsl.

JlaHHbIE HampaBjieHUsT B OOYYEHUM XHUMHUHU OOECIeUrBarOTCS crenudukon
coJiepKaHusl y4eOHOTO MPeIMETa, KOTOPBIN ABIJISETCS NEeAaroruuecky aaanTUPOBaHHBIM
oTpakeHueM 0a30BOI HAYKU XMMHH Ha OMPEICICHHOM JTare €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00Imero oOpa3oBaHHS OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX TOHITHH XHWMHH, OCHOB
HEOPraHMYECKOM XMMHHU U HEKOTOPBIX OTIAEIBHBIX 3HAUMMBIX MOHSATHUNA OPraHUYECKOU
XUMUHU.

CtpykTypa conaepkaHUsi NPOTpaMMBl MO XHMHH Cc(opmMuUpoBaHa Ha OCHOBE
CHUCTEMHOI0 NoAXo0/a K ee uzyueHuro. CoaeprkaHue CKIIaIbIBAETCS U3 CUCTEMBI TIOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CHCTEMbI MOHSATUA O XMMHUUYECKON pEakKIvu.
O6e 2TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHBI IO MPHUHITUITY IOCIEI0BATEIBHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanueckoro 3axkoHa J[.11. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

Y4YEHHUS O CTPOCHUHU aTOMa U XUMUUYECKOU CBS3U;

MPEACTABICHUI 00 JIEKTPOTUTHIECKOM JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHSI PACCMATPUBAIOTCS HA OCHOBE SMIMUPUYECKU MOTYYEHHBIX
1 OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCJIEI0BATEIHHO OT OJTHOTO YPOBHS K IPYTrOMY,
BBITIONTHASE ~ (DYHKUIMM  OOBSCHEHUS W  TMPOTHO3UPOBAHUS  CBOMCTB, CTPOCHUS
Y BO3MOKHOCTEHN MPAKTUUECKOTO MPUMEHEHUS U MTOTYYEHHS U3Yy4aeMbIX BEIIECTB.

OcBoeHME MPOTPaMMBbI IO XUMHUH CITIOCOOCTBYET (POPMHUPOBAHUIO TIPEACTABICHUS
O XMMHMYECKOW COCTaBJISIONIEM HAy4YHOM KapTUHBI MHpA B JIOTMKE €€ CHUCTEMHOU
MIPUPOJIbI, IIEHHOCTHOI'O OTHOIICHUSI K HAYYHOMY 3HAHWIO M METOJIaM MO3HAHUSI B HAYKe.
N3ydenune XuMuu TPOUCXOIUT C IPUBJICUCHUEM 3HAHUHN U3 paHee U3YUYEHHBIX YUEOHBIX
npeaMeToB: «Okpyxkaromuii Mupy», «buonorus. 5—7 knacce» U «Pusmnka. 7 Kiiacey.

[Ipy u3ydyeHUrn XUMHHU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB XUMHYECKOU
HAayKd Kak 00JIaCTU COBPEMEHHOIO0 €CTECTBO3HAHMS, MPAKTUYECKOW MESITeIbHOCTU
YyelloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI. 3agada y4eOHOTo
npeaMera COCTOUT B (DOPMHUPOBAHMM CHUCTEMbl XMUMHYECKMX 3HAHMM — Ba)KHEUIIMX
(GakToOB, TOHSTHI, 3aKOHOB M TEOPETUYECKUX IOJOKEHUU, TOCTYIHBIX O00OIICHHI
MHUPOBO33PEHYECKOT0 XapaKTepa, s3blKa HaAyKW, B MPHUOOILICHUH K HAYyYHBIM METOJaM
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NO3HAHUSA TPU HW3YYEHUU BEUIECTB M XUMHUYECKUX peakiuii, B (popMupoBaHUU
M Pa3BUTHHU TO3HABATEILHBIX YMEHUM W WX MPUMEHEHUU B y4eOHO-IIO3HABATEIHHOU
U y4eOHO-MCCIIeIOBATEIBCKON JEATEeIbHOCTH, OCBOSGHHWM TMpaBWil 0E€30MacHOTO
oOpalieHus ¢ BEIIeCTBaMHU B TOBCEHEBHOM KU3HHU.

[Ipy u3yyeHUM XUMHUU Ha YpPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHMs Ba)KHOE
3HAUYCHUE MPUOOPEIH TaKue IeNIH, KaK:

dbopmupoBaHue WHTEJUICKTYaJIbHO pa3BUTON JIMYHOCTH, TOTOBOM
K €aMOo00pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY TPUHSTHIO PEIICHUN,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

HaNpaBJIeHHOCTh OOyYEHMsS] Ha CHCTEMAaTHYeCKOe NPHOOIIeHHE O0ydarouuxcs
K CaMOCTOSITEJIbHOM IO3HABATENbHOW JAESITENIbHOCTH, HAyYHBIM METOJIaM TO3HAHUS,
(bOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

oOecrieueHre yciIoBUi, CIIOCOOCTBYIOMIMX MTPUOOPETEHUIO 00YHAIOITUMUCS OTIbITa
pPa3HOOOpa3HOW JEATENbHOCTH, TO3HAHUS W CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB
(KITFOYEBBIX KOMITETCHIINH ), UMCIOIINX YHUBEPCATLHOE 3HAYCHUE TSI PA3JIMYHBIX BUIOB
JeSITeNIbHOCTH;

dbopmupoBanue o0meH (YHKIIMOHATHHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHCJIC YMEHUI OOBSCHATH U OIEHUBATh SIBICHHS OKPYXKAIOIMIET0 MUPA, UCTIONB3YS
3HAHUS W ONBIT, MOJIYYCHHbIC NMPU HU3YYEHUU XUMHUH, NMPUMEHATh WX IMPU PEIICHUU
po0JIeM B TOBCEAHEBHOM KM3HU U TPYIOBOU JIEATEIHLHOCTH,

dbopMupoBaHUEe Yy OOYYalOIIUXCS TYMaHUCTUYECKUX OTHOLICHUM, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUW I BBIPAOOTKH HKOJOTHYECKH I1eJ1IeCO00pa3HOTo
MOBEJICHUSI B OBITY U TPYJAOBOW JESITEIBLHOCTH B IESX COXPAHEHHUS CBOETO 370POBBS
Y OKPY’KaroLEeN IPUPOAHON CPEbI;

pa3BUTHE MOTHBAIlMM K OOyYEHHIO, CIIOCOOHOCTE K  CaMOKOHTPOJIIO
M CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHUS OOIICUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY PO IS U HAMIPABICHHOCTH JTaTbHEHIIIETO O0YICHHUS.

OO61iee YuCIO0 4YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHUS XUMHHU, — 136 dYacos:
B 8 kiacce — 68 yacoB (2 yaca B HeJient0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



®denepanbHas pabouast mporpamma | Xumusi. 8—9 kiaccel (60a30BbIH YPOBEHbD)

COIEPKAHUE OBYYEHMUA

8 KITIACC

IlepBoHaUYa/IbHBbIE XUMHYECKHE TOHATHUS

[IpeameTr xumuu. Poip XMMHUU B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK. Teia
U BelecTBa. @U3nyecKue CBOMCTBA BEIIECTB. ATperaTHoe cocTosiHue Beuects. [lonstue
0 MeTojax IMO3HaHWs B XUMuH. YucThie BemecTBa M cMmecu. CrocoObl pasieneHus
CMeceH.

ATOMBI U MOJICKYJIbl. XUMUYECKHUE dTIEMEHThI. CUMBOJIbI XUMAYECKUX JIEMEHTOB.
[IpocTbie U C0XKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudeckas ¢dopmyna. BajleHTHOCTh aTOMOB XWMHMUYECKHUX JJIEMEHTOB. 3aKOH
IMOCTOSTHCTBA cocTtaBa BemiecTB. OTHocHTeNbHAsA aTtoMHas Macca. OTHOCUTEIbHAs
MOJIEKYJIsIpHasg Macca. MaccoBast 0J1s1 XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3auMocBA3b KOJIMYECTBA, MACChI
M 4Yucia CTPYKTYPHBIX EAWHUI] BemecTBa. PacueTsl mo QopMynaM XUMHYECKHX
COCIUHEHUH.

DU3MYECKUE U XUMUUYECKUE SIBJICHUA. XUMHUYECKasi PEaKLHs U €€ MPU3HAKU. 3aKOH
COXpaHEHHUSI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukaus XuMAYECKUX
peakimii (COeTMHEHMS, PA3JIOKEHUS, 3aMeIIeHNsI, 0OOMEHA).

Xumuyeckuii IKCnepuMenm:

3HAKOMCTBO C XHUMHYECKOW TOCYJ0i, TMpaBuiaMu paboThl B JabopaTopuu
U IpueMamMu oOpallleHHsi ¢ JabopaTOpHBIM OO0OpPYJOBaHUEM, M3YYEHHE U OIMHUCAHUE
(U3UYECKUX CBOWCTB OOpAa3IOB HEOPTAHMYECKUX BEIIECTB, HAOMIOACHUE (PU3MUECKHUX
(T1aBieHUE BOCKA, TasiHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUIICHUE U KOHACHCAIUs
BOJIbI) U XUMHUYECKMX (TOpPEHHE CBEYM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBUE MeJla C KHUCJIOTOM) SIBJIGHWM, HAOJMIOJCHUE W OMHCAaHWE IMPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peaKIui (pa3loKeHHe caxapa, B3auMOJICUCTBHE CEPHOM
KHCIIOTBI C XJIopuzoM Oapus, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuu,
B3aMMOJICUCTBHE Kene3a ¢ pactBopoM con menu (1), uzydenue crocoOoB pazneneHus
cMecel (C TIOMONIBIO MarHuta, QWIBTPOBAaHUE, BBIMAPUBAHKUE, JTUCTUILISLINS,
xpomatorpadusi), MPOBEICHUE OYUCTKU MOBAPEHHOW COJIU, HAOJIOJCHUE U ONMHUCAHUE
pE3yJIbTATOB TMPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChI,
CO3/IJaHHUE€ MOJIeNIel MOJIEKYJ (IIApOCTEPHKHEBBIX ).

BaskHelinue npeacTaBuTe I HEOPTaHUYECKHX BellleCTB

Bo3ayx — cmech razoB. CoctaB Bo3yxa. Kuciaopoa — 35ieMEeHT U MpOCTOE BEIIECTBO.
Haxoxnaenue kucimopoaa B mpupoje, (GU3NIECKHe U XUMHUYCCKUE CBOMCTBA (pEaKIMH
ropenusi). Oxcunel. [lpumenenue xucimopoga. CnocoObl TMOMyYEHUS KHUCIOpOAA
B Jlaboparopuu U TpombilnuieHHOCTU. KpyroBopoT kwuciopoga B mpupoxae. O30H —
aJUIOTpONHAas MOU(PUKAIIMS KUCIOPOa.
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TeroBoit 3¢ (dekT XMMHUYECKONW peakluy, TEPMOXUMUYECKUE YpaBHEHUS, DK30-
U DHIAOTEPMHUYECKHE pEAKUMUU. TOIUIMBO: yrojdb W METaH. 3arpsA3HEHUE BO3AyXa,
yCHJIEHHE MMApHUKOBOI0 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — anemeHT m mpocroe BemecTBo. HaxoxkaeHue Boaopoja B IPUPOJE,
¢du3nUecKue U XMMHUYECKUE CBOWMCTBA, MPUMEHEHUE, CIOocoObl moiayyeHus. KuciaoTbl
U COJIH.

MonsipHbIil 00beM ra3oB. PacueTsl 0 XUMUUECKUM YPABHEHUSIM.

dusnyeckne CBOMCTBA BOAbL. Boma kak pactBopurens. PactBopel. Haceimennsie
Y HEHACBIIICHHBIE PaCTBOPBL. PacTBOpHMOCTS BelecTs B BoAE. MaccoBas 10J1s1 BelecTBa
B pacTtBope. XUMHYECKHE CBOWMCTBAa BOJbl. OcCHOBaHus. Poib pacTBOpOB B NpHpOJie
U B KM3HU 4enoBeka. KpyroBopoT Boabl B HpHpoAE. 3arpsi3HEHWE MPUPOJIHBIX BOJ.
OxpaHa ¥ 0O4HMCTKA MPUPOJHBIX BOJI.

Knaccudukauus Heopranmdeckux coenuHenuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB: coJieobpasyromue (OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIe)
u HecosneoOpasyromue. Homenknarypa okcuyioB. dusnyeckue 1 XUMUYECKHUE CBOMCTBA
okcuoB. [lonydenue okcuIoB.

OcnoBanus. Knaccudukanus oCHOBaHUM: IIE€I0YU M HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3NUeCKME€ M XUMHUYECKHE CBOMCTBA OCHOBAHUMU.
[TomyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus xucnmor. Homenkmarypa xkucinor. Dusmyeckue
Y XUMHYECKHE CBOMCTBA KUCIOT. P aktuBHOCTM MeTaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenkiarypa coneil.

du3nyuecKkue W XMMUYECKHE CBOMCTBa coseu. I[lomydyeHue coeil.

I'enernueckas cBA3b MEXY KJIACCAMU HEOPTaHUYECKUX COSAUHEHUN.

Xumuueckuu 5KCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJECPXKaHUsSI KHUCIOPOoJa B BO3AyXe, IOJIy4YCHHE,
coOupanue, pacro3HaBaHWE€ U W3YyUYCHHE CBOWCTB KHUCIOpOAa, HaOI0IeHNe
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHUSI BOZHUKHOBEHMS U MPEKpaIICHUS
ropenus (moskapa), 03HAKOMJICHHE C 00OpasllaMu OKCHJIOB U OINMUCAaHUE MX CBOWCTB,
nojiyueHue, coOMpaHue, paclo3HaBaHWE M W3YyUYEHHE CBOWCTB BOJIOpoJia (TOpeHue),
B3auMojielicTBie Bojgopoaa ¢ okcugom Meau (II) (BO3MOXKHO HCMHOJIB30BAHUE
BUJIEOMATEPUATIOB), HAOIIOJeHHE OO0pa3loB BEIIECTB KOJIUYECTBOM |  MOJIb,
UCClieJOBaHUE OCOOCHHOCTEN pPAacTBOPEHMS BEIIECTB C PA3IMUYHONU PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOU JIOJIEH PaCTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBHE BOJIbI C METaIaMH (HATPUEM U KaJIbIFeM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPUAIIOB), HUCCIEIOBaHUE OOpa3llOB HEOPraHWYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB, HAOJIOJIEHWE W3MEHEHMUS OKPAaCKM WHIMKATOPOB B PAacTBOpPax KHUCIIOT
U 11esi04el, n3ydeHue Bzaumoeiicteus okcuaa meau (11) ¢ pactBopom cepHOM KUCIIOTHI,
KUCJIOT C MeTajulaMHd, peakUuid HeWTpanu3anuy, IOJIyYEeHHUEe HEepPaCTBOPUMBIX
OCHOBaHHU, BBITECHEHUE OJIHOIO MeETalla JAPYIMM M3 pacTBOpa COJU, PEIICHHE



®denepanbHas pabouast mporpamma | Xumusi. 8—9 kiaccel (60a30BbIH YPOBEHbD)

AKCIIEPUMEHTAJIBHBIX 3a/ad 1o TeMe «BaxHeWIne KIacChl HEOPraHUYEeCKHUX
COETUHEHUI.

Ilepnoauyecknit 3axkoH M Ilepuoguyeckass cucreMa XUMHYECKHMX JJIEMEHTOB
JA.NA. MengeneeBa. CtpoeHue aroMoB. XuUMHYeCKasi CBA3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIMHU

[lepBbie MOMBITKH KIacCU(PUKAIIMN XUMUYECKUX 37eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIEJOYHO3EMEIbHBIE METAIIJIbI, TAJIOT€HbI, UHEPTHBIE
raspl). JJI€MEHTHI, KOTOpbIe 00pa3yloT aM(pOTEpHBIE OKCUABI U THIPOKCHU/IBI.

Ilepnommueckuit 3akoH. llepronnueckas cucreMa XHMHYECKHX DJIEMEHTOB
J.1. MenneneeBa. Kopotkoneprnonnas u jmHHonepuoanas ¢opmel [lepuoamdeckoit
cucTeMbl XuMHuueckux 31eMeHToB [[.1. Menneneesa. [lepuoasl u rpynmel. @usndyeckui
CMBICJI ITOPSIIKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTomHbIX saep. M3oromsl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XMMHUYECKUX AeMeHTOB lleproanyeckoi
cucrembl .M. Menneneea. XapakTEpUCTUKA XHMHYECKOIO JJIEMEHTA II0 €ro
nonoxenunto B [lepnognueckon cucreme J[.M. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHs paauyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TPYINIIAM W NEPUOAAM. 3HAYEHUE
Ileppnogmueckoro 3axkoHa u llepmonnueckol CHCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHUA Hayku U npakTuku. .M. Menaenees — yueHbll U rpakIaHUH.

Xumunyeckass cBsa3b. KoBanmeHTHas (mOJsipHas U HEMOJIApHAs)  CBS3b.
DIEeKTpOOTPULATENBHOCTh XHMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucineHus. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakuuu. [Ipomecchb
OKHCJICHUS U BOCCTAHOBJICHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yuyeHre oOpa3loB BEIIECTB METAIOB W HEMETAUIOB, B3aUMOJCICTBHE
TUAPOKCUIA IMHKA C pacTBOpaMM KHUCJIOT U IIEJI0Yeil, MNPOBEIAEHUE OIBITOB,
WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil (rOpeHwue,
peaKIuu pa3ioKEHUs, COCTUHECHHUS).

Mesicnpeomemnvie cea3u

Peanuzanuss MeXNpEeIMETHBIX CBA3€H MpH H3YYEHUM XHUMHM B 8§ Kjacce
OCYIIECTBIISICTCS Uepe3 UCIIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MTOHITHIA, TaK
U TOHATUM, SIBJISIOLIMXCS CHUCTEMHBIMU [UJIS OTAEJIBbHBIX IPEAMETOB ECTECTBEHHO-
HAy4HOT'O LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MMOHATUSA: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHUS, 3aKOH,
aHanM3, CHUHTE3, KiIacCu(UKalUsi, TMEePUOJUIHOCTh, HAONIOJCHNEe, OSKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHNE, MOJIEINb, SIBIICHUE.

duzuka: maTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, WU30TOIBI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DSJIEKTPUYECKHM 3apsiii, BELIECTBO, TEIO, O0bEM,
arperaTHO€ COCTOSIHUE BELIECTBA, a3, (PM3MUYECKUE BEIMYMHBI, €IMHMIIBI MU3MEPEHHUS,
KOCMOC, IVIaHETHI, 3B€3/1bl, CoHIIE.
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buonorus: hotocunTes, Abixanue, ouocdepa.
['eorpadus: atmocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOJbI, MOJIE3HbIE
HCKOIIaeMbI€, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMuMUYeCKas peakuus

Ilepuonnyeckuit 3akoH. Ilepuomuueckass cucremMa XUMHUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CrpoeHue aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOWCTB
XUMHYECKUX AJIEMEHTOB IMEPBBIX TPEX IMEPUOAOB, KNS, KaJbLHUS U WX COCOUHECHUM
B COOTBETCTBUU C MOJOKEHUEM 3JIEMEHTOB B [leproanyeckon CUCTEME U CTPOEHUEM UX
aTOMOB.

CrpoeHune BeniecTBa: BUIbl XUMUYECKON CBS3U. THUIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKA W BHUAA
XUMHUYECKOU CBS3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBONCTBA BEIIECTB, OTHOCAIINUXCA K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COCINHEHUH,
TE€HETUYECKas CBsI3b HEOPTaHWUYECKUX BELIECTB.

Knaccupukanms  XMMHUYECKMX ~ peakuuil [0  pa3duyYHbIM  I[pPHU3HAKaM
(Mo 4yuciay M COCTaBy y4YaCTBYIOUIMX B pEaKkLUU BEIIECTB, 10 TEIJIOBOMY 3 (QeKTy,
[0 W3MEHEHHIO CTENEHEH OKHUCIEHHS XUMHUYECKHX OJJIEMEHTOB, IO OOpPaTUMOCTH,
[0 YYAaCTHUIO KaTalu3aropa). JK30- U DHJIOTEPMUUYECKUE PEAKLNUH, TEPMOXUMUUYECKUE
YPaBHEHUH.

[lonsitTue o ckopoctu XuMuyeckoil peakuuu. [loHsTue 00 0OpaTHUMBIX
M HEOOpaTUMbIX XMMHYECKUX peakiusix. [IoHSTHE O TOMOTE€HHBIX M Te€TE€pPOreHHBIX
peakmuax. [lomsatme o karamuse. IloHATHE O  XMMHYECKOM  PAaBHOBECHU.
@aKTOpBhl, BIUAIOLIME HA CKOPOCTh XMMUYECKOW PEAKLINHA U IMOJIOKEHHE XMMUYECKOTO
paBHOBECHS.

OKHCIINTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. CoCTaBlIeHHE YPaBHEHUI OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX PEAKLUI C UCIIOIB30BAHUEM METO/1a MJIEKTPOHHOIO OajlaHca.

Teopust IIEKTPOIUTUYECKON NHCCOLUMALMUA. ODJIEKTPOJMTHI M HEDJIEKTPOJIMTHI.
Kartnonbl, aHuoHbl. MexXaHuU3M JAMCCOLMALMM BEUIECTB C pPa3JIMYHbIMM BHIAMU
xuMHuueckon cBsizu. Crenens nucconuanuu. CUabHbIE U CIIA0bIE JIEKTPOJIUTHI.

Peakuun moHHOro oOMmeHa. YciaoBHMsI NMPOTEKaHMs pEakUUid HOHHOIO OOMEHa,
MIOJIHBIE U COKpAILEHHbIE MOHHbIE YpaBHEHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAaHUI
U COJIEH B CBETE NPECTABICHUN 00 3IEKTpONIUTHYECKON Aucconuanuy. KauecTBeHHbIe
peakuuu Ha HOHBL. [loHsATHE O THAPOIN3E CONEH.

Xumuueckuil IKCnepumeHm:
O3HAKOMJICHHE C MOJCISAMH KPHUCTAIUIMYECKUX PEIIETOK HEOPTraHMYeCKHUX
BEIIIECTB — METAJUIOB M HEMETA/UIOB (TpaduTa U anmasa), CJIOKHBIX BEIIECTB (XJIOpHIa
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HATPHs), UCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKIUU OT BO3ICHCTBUS
pa3auYHbIX (DAKTOPOB, HCCIICIOBAHUE DIICKTPOIPOBOIHOCTH PACTBOPOB BEIIECCTB,
mporecca JIMCCOLUAIIMKA KHUCIIOT, IIEeNoYed M coield (BO3MOXKHO MCIIOIb30BaHUE
BUJICOMATCPHAIIOB), TPOBEJICHUE OINBITOB, WLIFOCTPUPYIOIIUX MPU3HAKU MPOTECKAHUS
peakimii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BIJICICHUE Ta3a, 00pa30BaHKE BOJIbI),
OIBITOB, HWJUTIOCTPUPYIONIUX MPUMEPhl OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIX PEaKIUit
(ropeHre, peakIUu pPa3OXKCHHUS, COCIUHEHHS), paclo3HaBaHUE HEOPTraHMYCCKHUX
BEIIECTB C MTOMOIILIO0 Ka4eCTBEHHBIX PEaKIIUi HA MOHBI, PEIICHUE IKCIIEPUMEHTATLHBIX
3aj1a4.

HeMmeTanibl 4 UX coeIMHEHUS

OO6mras xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIE
creneHu okucienus. CtpoeHue u GU3nIecKrue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHUYECKHE CBOMCTBA Ha TMpuUMepe xjopa (B3aMMOJACHCTBUE C MeETaulaMH,
HEMEeTalIaMH, 11esioyamu). XjaopoBoaopo. ColisiHasi KUCIIOTa, XUMUYECKUE CBOWCTBA,
noJiydeHue, npuMeHeHue. JleiictBue xjiopa ¥ XJIOPOBOJOPOAA HAa OPraHU3M UYEIOBEKA.
Baxknenmme XJI0puibl U UX HAXOXKJICHUE B IIPUPOJIE.

O6mras xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOSHUS aTOMOB,
XapaKTEepHbIEC CTETIEHU OKUCIICHUS.

CtpoeHue u (pusznueckre CBOWCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJA U CEPHI.
AJIOTpOIIHBIE MOJM(UKAIMK KHUCIOPOJa M Cepbl. XHUMHUYECKHE CBOMCTBA CEpBHI.
CepoBojiopoj, cTpoeHue, Gu3ndeckue M XUMHUUecKhe cBocTBa. OKCHUIBI CEphl Kak
MPEACTABUTENIN KUCIOTHBIX OKCHIOB. CepHasi KHUCIOTa, (PU3HMUYECKUE M XUMHUYECKHE
CBOMCTBa (00IIME KaK MPECTABUTENS Kiacca KUCIOT U crenuduyueckre). XuMUYeCKue
peaKiuu, JIeXKarre B OCHOBE MPOMBIIIIEHHOTO CITOCO0a MOIYYEHHUSI CEPHON KUCIIOTHI.
[Ipumenenue. Conu CcepHOM KHUCIOTHI, KAue€CTBEHHAsl peakius Ha CyJib(ar-uoH.
Haxoxnenue ceppl M €€ COCOUHEHUM B MNOPUPOAE. XHUMHUUYECKOE 3arps3HCHUE
OKpY’Karollel cpesibl COCNUHEHUSIMU Cepbl (KUCJIOTHBIE TOKAM, 3arpsi3HEHUE BO3/IyXa
¥ BOJIOEMOB), CITIOCOOBI €0 MpeI0TBPAICHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEePHbIC CTETICHU OKUCIICHUSI.

A30T, pacmpocTpaHeHue B TOpUpoAe, (U3MYECKME W XUMUYECKHE CBOICTBA.
KpyroBopot a3zora B npupojie. AMMuak, ero ¢u3nMueckue U XUMHUYECKHUE CBOWCTBA,
NOJIyYCHHE u IPUMEHEHUE. Conu aMMOHUS, ux busnueckue
U XMMHYECKHE CBOWCTBa, nmpuMeHeHue. KauecTBeHHas peakiysi Ha MOHbI AMMOHMS.
A3OTHas KUCOTa, €e MoiydeHue, GU3NIecKue M XMMHYECKUE CBOMCTBa (00mme Kak
MpPEACTaBUTENS Kilacca KUCIOT U cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U COJEH
aMMOHHUSI B KayeCTBE MHUHEPAIbHBIX yAOOpeHWil. XHUMHUYECKOE 3arpsi3HCHHE
OKpY’Karolel cpeibl COeAMHEHUAMH a30Ta (KUCIOTHBIC TOXKAH, 3arpsi3HEHUE BO3AyXa,
MTOYBHI U BOJIOEMOB).

®docdop, amtorponHsie Momudbukanuu Gocdopa, PuMUECKUE U XUMHUECKHE
cBoiictBa. Oxcua ¢ochopa (V) u dochopnas kucinora, Guandyeckue U XUMUUYECKHE
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cBOiicTBa, mnoayuyeHue. Mcrnonb3oBaHue ¢ocaroB B KAYECTBE MHUHEPAIBHBIX
YIOOpCHUM.

O6mas xapaktepuctuka 3aeMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHUS.

Yrnepon, aioTponHbie MOauUKaLUY, pacpOCTpaHEeHNE B IPUPOJE, (prusndeckue
U XUMHYECKHe cBoiicTBa. Ancop6mus. KpyroBopor yraepoga B mpupoae. OKCHABI
yrieposaa, ux (GU3NYeCKue U XUMHUYECKHE CBOMCTBA, ACHCTBHE HA JKUBBIE OPIaHU3MBI,
[OJyYEHUE M TPUMEHEHHE. OKOJIOTUYECKHE TIPOOJIEMBl, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV), runore3a rino6anbHOrO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIA 3P QeKT.
VYronbHas KUCIOTa U €€ COJM, UX (PU3UYECKHE U XMMUYECKUE CBOMCTBA, MOJyYEHUE
u npumeHenue. KadecTBeHHas peakiust Ha KapOoHaT-uoHbl. Mcmosb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEILCKOM XO0351CTBE.

IlepBoHauyanbHbIE MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KAK O COEAMHEHUAX
yraepona (MeTaH, 3TaH, TWIEH, aleTWUJIEH, 3TAaHOJ, IVIHMLIEPUH, YKCYyCHas KHCJIOTA).
[IpupoHbie HCTOYHUKH YTIIEBOJIOPOJOB (Yrodib, IPUPOIHBINA ra3, HEPTh), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY ¥ IPOMBIIIIEHHOCTH.

[TonsiTie 0 OMONOrMYECKH BaXKHBIX BEIIECTBAX: KUPAX, OeJIKax, yriaeBoiax — U Ux
pOJIM B KM3HM 4esloBeKa. MaTepHallbHOE €IMHCTBO OPIaHMYECKUMX M HEOPraHWYECKHX
COCIMHEHUM.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKUE CBOICTBA, MOJyYeHHE U MPUMEHEHUE.
Coenunenusi kpemHusi B npupoje. O6mume npenacrasieHuss 006 okcuae kpemuus (IV)
U KpemHHeBOW kuciore. CHIMKAThl, WX MCHOJIb30BAaHUE B OBITY, MEAUIIMHE,
IIPOMBINUIEHHOCTU. BakHeIIMe CTpOUTEIbHBIE MaTEPUAIIBL: KEPAMHUKA, CTEKJIO, LIEMEHT,
O0etoH, xene300eToH. [IpobieMbl 0€30MacHOro0 HCMOJIb30BAHUS  CTPOMUTENbHBIX
MaTepHaloB B IOBCETHEBHOW KU3HH.

Xumuueckuu 3KCnepumenm:

U3y4eHHe OO0pa3l0oB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOM KHCIIOTHI,
MPOBEJCHNE KAaUYeCTBEHHBIX PEAKIMI Ha XJOPUA-WOHBI U HAOIIOJACHHE MPU3HAKOB HMX
MPOTEKaHUs, ONBITHI, OTpa)karoliue (PU3NYECKHEe U XMMHYECKHUE CBOWCTBA TaJIOT€HOB
U HUX COEIMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUJAECOMATEPUATIOB), O3HAKOMIICHHE
c oOpasmamu XJIOpUAOB (TajJoreHHJIOB), O3HAKOMJICHHWE C oOpasllamMu cepbl U €€
COEIMHEHUSIMU (BO3MOYKHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB), HAOJIO/IEHHE Tpolecca
oOyTriaMBaHUs caxapa Moj JAeWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM KUCIIOTHI, U3yUEHHUE
XUMUYECKUX CBOWCTB pa30aBJICHHOW CEpHOM KHCIIOTHI, IMPOBEIECHUE KaueCTBEHHOMN
peakuuu Ha cyinb(arT-uoH W HaOJIIOJEHUE NpU3HAKA €€ MPOTEKaHUs, O03HAKOMJICHHE
¢ (¢u3MYEeCKUMHU CBOWCTBaMHM a30Ta, ¢ochopa MU HUX COCAUHEHUH (BO3MOKHO
UCIOJIb30BAaHUE BHUAEOMATEPUAIOB), 0Opa3liaMi a30THBIX U (POCPOpHBIX yTOOpEHUN,
noJiyueHue, coOupaHue, pacro3HaBaHHEe M H3y4YE€HHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHbIX pPEaKIMil Ha MOH aMMOHHUS U QocdaT-uOH U M3ydEeHUE MPHU3HAKOB HX
MPOTEKaHHs, B3aUMOJCUCTBUE KOHUCHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIBIO
(BO3MOKHO HCITOJIb30BAaHUE BUJIEOMATEPUAIIOB), U3YUEHUE MOJIEIEH KPUCTATUIMYECKUX

11



®denepanbHas pabouast mporpamma | Xumusi. 8—9 kiaccel (60a30BbIH YPOBEHbD)

peleTok ainMasa, rpadura, QysuiepeHa, O03HAKOMJIEHME C IPOLECCOM aacopOLuu
PacCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa,
noJilyueHue, coOupaHue, pacro3HaBaHUE M HW3YYEHHE CBOICTB YIJIEKHCIIOTO Trasa,
IIPOBEJICHUE KAueCTBEHHBIX peakUuMid Ha KapOOHAT M CHJIMKAT-MOHBI U HM3y4YEHUE
IPU3HAKOB  MX  MPOTEKaHUs, O3HAKOMJIEHHE €  MPOAYKIHEH  CHIMKATHOU
IIPOMBILUICHHOCTH, PELIEHHE JKCIIEPUMEHTAIbHBIX 3aJad Mo Teme «Baxueinmue
HEMETAJUIBl U UX COEAMHEHUS.

MeTajibl M X COeTUHEHUS

OO6mmas XxapakTepUCTHKa XUMHYECKHUX DJIECMEHTOB — METAUIOB Ha OCHOBAaHHMH WX

noJjiokeHus B [lepuognueckon cucrteme xumuueckux diiemMeHToB .M. MenneneeBa u

cTpoeHusi atoMoB. CTpoeHHE MeTaUIOB. MeTaiiueckas CBSI3b U METALUIMYECKas
KpUCTAJUIMYECKass PpEIIeTKA. OJEKTPOXUMHYECKUM psii  HaANpsHKEHUM  MEeTalljIoB.
dusnvecKue 1 XMMUYECKHE CBOMCTBA MeTAJIOB. OO0I11I1e CTIOCOOBI MOTYyUYEeHHS METAILJIOB.
[ToHsTHE O KOPPO3UH METAIOB, OCHOBHBIC CITOCOOBI 3alTUTHI MX OT Koppo3un. CrijiaBbl
(cTainb, 9yryH, TIOpATIOMUHAN, OPOH3a) U X MPUMEHEHHE B OBITY M MPOMBIIIIECHHOCTH.

[[lenouHble MeTauibl: TOJOXKEHUE B Ilepuoguyeckoil CHUCTEME XHUMHYECKUX
snemenToB J[.M. MeHneneeBa, CTpoeHHME HX aTOMOB, HAXOXIECHHUE B MPUPOJE.
duznueckrue M XUMUYECKHE CBOWCTBA (Ha mnpumepe Hatpus W Kamus). OKcHIbI
Y TUJAPOKCUABI HATPUA U Kaiusl. [ [puMeHeHne MeI0UYHbIX METAJUIOB U UX COCIMHEHUM.

[IlenouyHo3eMeNnbHBIE METAIJIBI MArHUKA W KAJIBIMU: 1TOJ0KeHHe B [lepuoanueckoit
cucteMe xumudeckux aeMeHToB /.M. MenneneeBa, CTpoeHUE UX aTOMOB, HAXOXKJICHHE
B npupone. Ouznyeckue M XMMHUUYECKHE CBOMCTBA MarHus W Kajblud. Baxueumue
COCMHEHMS Kablus (OKCHZI, THAPOKCUI, coyn). JKECTKOCTh BOJIBI M CIIOCOOBI €e
YCTpaHECHHS.

AnroMuHUNA: TIoNokeHue B Ilepumoamyeckoil cHUCTEME XHUMHUYECKHUX 3SJIEMEHTOB
JI.N. MenneneeBa, CTpOCHME aToMa, HAXOXAEHUE B mpupoje. DPusnyeckue u
XUMUYECKUE CBOMCTBAa allfOMUHMS. AMQOTEpHBIE CBONCTBA OKCHIA M THAPOKCHIA
AJTFIOMUHUSL.

Kenezo: mnonoxenne B Ileppuoamyeckord CHUCTEME XHUMHUYECKUX DJIEMECHTOB
JI.1. MenneneeBa, CTpOECHME aroma, HaxOXIeHUe B Tnpupone. Dusnueckue
1 XMMHYECKHE CBOMCTBA jkene3a. OKcubl, THAPOKCUABI M conr xene3a (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJTYYEHUE.

Xumuueckuii skchepumenm:

O3HAaKOMJIEHHE C o0pa3llaMu METaJIJIOB U CIUIaBOB, UX (DU3NYECKUMHU CBOMCTBAMHU,
M3YyYECHHE  pe3yJIbTaTOB  KOPPO3HMM  METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHHE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaIbITUs U HATPHS C BOJOM
(BO3MO’KHO MCIIOJIb30BAaHUE BUCOMATEPUATIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI,
poliecca TOPEHUs kKeJe3a B KUCTOopo e (BO3MOXKHO HCIIOJIb30BAHUE BUAECOMATEPUATIOB),
MIPU3HAKOB MTPOTEKAHMS KAYECTBEHHBIX PEAKIIUIA HA MOHBI (MarHUs, KaJbI1s, AJITIOMUHMUS,
nuHka, xkeneza (1) u xenesa (III), menu (11), HaOmroeHNe U omHMcCaHUE MPOIECCOB
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OKpallluBaHMs TUIAMEHU MOHAMU HATPHS, KU U KalbIus (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIEAOBaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHIA AFOMUHUS
TUAPOKCUIA I[MHKA, PELICHHE SKCIEPUMEHTAIBHBIX 3a/ady 1o Teme «Baxueiiiine
METaJlJIbl ¥ UX COSTUHCHUS.

XuMuA ¥ OKPY:KaLas cpeaa

BemectBa u wmarepuanbl B TIOBCEJHEBHOM JKU3HM 4eJoBeka. besomacHoe
WCIIOJIb30BAaHNE BEIIECTB W XUMHUYECKUX peakumii B OwbiTy. IlepBas momorrs
MIPA XUMUYECKUX 0KOTaX U OTPABJICHUSIX.

XVMMHMUYECKOE 3arpsi3HEHHE OKpyKaromiew cpeasl (mpenenbHas AOMyCTUMAas
KoHieHTpanus BeuiecTB (manee — II/IK). Ponb XxumMuu B pemieHUH 3KOJIOTHUYECKUX
npoOJem.

Xumuueckui sKcnepumenm:
M3ydyeHHe oOpa3loB MaTepHalioB (CTEKJIO, CIIaBbl METaJUIOB, IOJHUMEpPHbIC
MaTepHaIbl).

Mesicnpeomemuvie cea3u

Peanuzanuss MeXNpeaMETHBIX CBA3€H MpU HW3YYEHUHM XUMHH B 9 Kjacce
OCYIIIECTBIISIETCS Yepe3 UCITOIh30BaHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX MIOHATHMA, TaK
U TIOHSATUMU, SBISIFONINXCS CHUCTEMHBIMH JUIsl OTAEIBHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIH (haKT, TUTIOTE3a, 3aKOH, TCOPHS,
aHaluM3, CHUHTE3, KiacCU(UKAIMs, TEePUOANYHOCTh, HAOMIOIEHHe, JKCIICPUMEHT,
MOJICTMPOBAHUE, W3MEPEHHE, MOJICb, SBICHHUE, MAPHUKOBBIA 3P QPEKT, TEXHOIOTHS,
MaTepUaJIblL.

duzuka: martepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHUJ, WU30TOIbI,
PaaMOaKTUBHOCTD, MOJIEKYJa, dJACKTPUUCCKUN 3aps]l, IPOBOTHUKH, MOJTYIPOBOIHUKH,
JTUDJIEKTPUKH, (DOTOIIIEMEHT, BEIIECTBO, TE€NIO, 00BHEM, arperaTHOe COCTOSIHHE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTh, KpPHUCTAUIMYECKas peIIeTKa, CIUIaBbl, (Qu3nyeckue
BEJIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
ComnHue.

buonorus: ¢dorocunTes, nbixanwe, Ouocdepa, HSKOCHUCTEMa, MHUHEpAIbHBIC
yI0OpEeHMS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOABI, MOJIC3HBIC
MCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yueHne XuUMUU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUS HaIpaBiICHO
Ha JIOCTMDKEHHE OOyYarolU[MMHUCA JIMYHOCTHBIX, METANpPEIMETHbIX U MPEAMETHBIX
pe3yJIbTaTOB OCBOEHUS Y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3yNIBTaThl OCBOSHUS MPOrPaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHUs
JOCTUTAIOTCST B XOJ€ OOYYEHHS XHUMHUU B €IMHCTBE YYEOHONW W BOCIHMTATEILHOMN
JEATETHLHOCTH B COOTBETCTBHH C TPATUIIMOHHBIMH POCCUHCKHMHM COIIMOKYIbTYPHBIMU 1
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHSATHIMH B OOIIIECTBE MTPaBUIaMU U HOPMaMU
MTOBEJICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COITUATH3AITIN
oOydJaronuxcsi.

JInyHoCTHBIE PE3yJIBTATHI OTpaXkaroT TOTOBHOCTbH oOydJaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOM IMO3UTUBHBIX IICHHOCTHBIX OPHEHTAIMN M pacIIMpeHue
OIIBITA JESATEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHOIO OTHOIIEHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M Hay4yHOMY HAcJIeIUI0, TOHMMAaHHs 3HAYEHUS XHMHYECKOM HAyKM B KH3HU
COBPEMEHHOI0  O0IlECTBA, CIHOCOOHOCTH BIAJIETh JOCTOBEPHON HMHpOpManueil
O TMEpEeNOBBIX JOCTHKEHUAX MW OTKPBITUAX MHUPOBOW M OTEYECTBEHHOM XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpa’KIAHCKOr0 BOCIIUTAHMS:

MPEJCTABICHUS O COLMAIBLHBIX HOPMax U MpaBUIaX MEXINYHOCTHBIX OTHOLICHUI
B KOJUICKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO TIOJIE3HOU, yueOHO-
UCCIICIOBATENIbCKOM, TBOPUYECKOW M JAPYTMX BHUAAX JACATEIbHOCTH, TOTOBHOCTH
K Pa3HOOOpa3HOW COBMECTHOW JIEITEIIbHOCTA TIPW  BBINIOJTHCHUH  YYCOHBIX,
M03HABATEJIbHBIX 33]1a4, BBIIIOJIHEHUU XUMUUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX
MPOEKTOB, CTPEMJICHUSA K B3aMMONOHMMAHWIO M B3aWMMOIIOMOIIMA B TIPOIIECCE 3TOU
y4eOHON JesATeTbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TMOBEIACHUE W TMOCTYIKH CBOUX
TOBapUIIECH C TO3MIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEACTBUN ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA

MHPOBO33PEHYECKUX TMPEJCTABICHUI O BEHIECTBE U XUMHUYECKOW peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHW U COCTABJISIONIUX OCHOBY
JUTSl TIOHMMaHUsI CYITHOCTH HAay4YHOW KAapTHUHBI MHUpA, MPEACTABICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOJHONU CPENIoH,
O POJIM XMMUH B MO3HAHUU ATUX 3aKOHOMEPHOCTEH;
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[IO3HABATEJIbHBIX MOTHMBOB, HAIIPaBJICHHBIX HA IIOJyYEHHME HOBBIX 3HAHUHI
M0 XUMHUH, HEOOXOIUMBIX JJIs1 00BCHEHUS HAOTIOAAEMbIX ITPOLIECCOB U SBJICHUN;

MO3HABATEIbHON, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYypbl, B TOM YHCIE
HABBIKOB CAaMOCTOSITEIbHON pabOThl ¢ Y4eOHBIMH TEKCTaMH, CIIPAaBOYHON JTUTEPATypOil,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH()OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeca K OOy4YyeHUI0O U T[O3HAHMUIO, JHOOO3HATEIBHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMO00pa30BaHuUI0, IPOEKTHON U MCCIIEA0BATEIbCKOMN AESITENIBHOCTH,
K OCO3HAHHOMY BBIOOPY HAIIPABJICHHOCTH U YPOBHS O0yUYEHUS B JajbHEHIIEM;

4) popmupoBaHus KYJbTYPbI 3[I0POBbSI:

OCO3HAHMSI IIEHHOCTU YXW3HU, OTBETCTBEHHOI'O OTHOUIIEHUS K CBOEMY 3J10POBBIO,
YCTAaHOBKHU Ha 3I0POBBINA 00pa3 ’KU3HU, OCO3HAHUS MOCIEACTBUI U HEMPUATHUS BPEAHBIX
MPUBBIUEK (YMOTpEOJICHUST aJKOTOJsl, HAPKOTUKOB, KYpPEHHUs), HEOOXOIUMOCTH
cOOMIO/IeHNs TpaBMJI O€30MACHOCTH TMPU OOPAICHUH C XUMHYECKUMHU BEIIECTBAMU
B OBITY U peasIbHOM KU3HU;

5) Tpy10BOr0 BOCIMTAHUSA

WHTEpeca K MPAKTHUYECKOMY HM3YYCHHIO Tpodeccuii W TpyAa pa3IuyHOro poja,
YBOKEHHUE K TPYIAy W pe3yJbTaraMm TPYAOBOH AESITEILHOCTH, B TOM YHCIE HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HAHUM MO XMMHUU, OCO3HAHHOTO BHIOOpA MHIUBUIYATHHOM
TPACKTOPUHM TPOJOJDKCHHsI 00pa3oBaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTH K XHWMHH, OOIIECTBEHHBIX HHTEPECOB M TMOTPEOHOCTEH, YCIEIIHOM
PO ECCUOHAILHON JIEATEIbHOCTH U Pa3BUTUA HEOOXOJIMMBIX yYMEHUH, TOTOBHOCTH
aanTUPOBATHCS B MPO(ECCUOHATBHOU CpeIe;

6) IK0J10rM4eCKOro BOCIIUTAHUA:

AKOJIOTMYECKHU 11€J1eCO00Pa3HOro OTHOIICHUSI K MPUPOJIE KaK UCTOYHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHMSI, IOHUMaHUs LIEHHOCTH 30pPOBOT0 U 0€3011aCHOTO
oOpa3a JKH3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (pU3MUecKoMy
U MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUsS LICHHOCTH COOJIIOJEHUS MpaBUJl OE3011aCHOTO
MOBEICHUS NpU padoTe C BEIIECTBAMHU, a TAKXKE B CUTYaIUsX, YIPOXKAIOIIMX 310POBbBIO
U KU3HU JI0JICH;

CHOCOOHOCTH TPUMEHSATh 3HAHUA, TMOJy4yaeMbleé TMpPU HM3YYCHUH XUMHH,
JUIsl PELICHHs 3a1ad, CBA3AHHBIX C OKPYXKAIOMIEHM INPUPOAHOU CPENOM, NMOBBILICHUS
YPOBHS 3KOJIOTUYECKON KYJIBTYPhI, OCO3HAHUS II00ATBHOTO XapaKTepa SKOJIOTHUECKUX
npo0JieM U MyTel UX peLeHUs IOCPEICTBOM METO0B XUMUH;

HKOJIOTUYECKOTO MBIIUICHHS], YMEHUs PYKOBOACTBOBATbCS UM B IIO3HABATEIIBHOM,
KOMMYHUKATUBHOW U COLUAIBHOU MTPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B COCTaBE  METAlpPEAMETHBIX  PE3yJbTaTOB  BBIACISAIOT  3HAYUMBIE
11 OPMUPOBAHUS MUPOBO33PEHUS OOIICHAYUYHbIE IOHATUSA (3aKOH, TEOPHUs, IPUHIIUII,
runoresa, (akT, cucTemMa, Ipolecc, IKCIEPUMEHT U JIPYroe), KOTOPbIe MUCIOJIb3YIOTCS
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B €CTECTBEHHO-HAYyYHbIX YUEOHBIX MPEAMETax U MO3BOJSIOT HA OCHOBE 3HAHUH U3 3TUX
npeaIMeToB (OPMHUPOBATH TMPEACTABICHHWE O IEJIOCTHOM HAyyHOM KapTUHE MHpa,
U yHUBEpcajbHble YyueOHblE JeHCTBUA (MO3HABaTeIbHbIE, KOMMYHUKATHUBHbIE,
PEryJISITUBHBIE), KOTOPBIE o0ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYILIECTBICHUIO Y4€OHOM 1€ITeIbHOCTH.

ITo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE TeHCTBUS
Ba3oBble Jornueckue 1elCTBUSA:

YMEHHME HUCIOJIb30BATh MPUEMBI JJOTMUYECKOTO MBIIUIEHUS NMPU OCBOCHUU 3HAHMIA:
pacKpbIBaTh CMBICT XUMHUYECKUX TNOHSATUU (BBIACTSATh HMX XapaKTEpHbIC MPHU3HAKHU,
YCTAaHABJIMBATh B3aMMOCBA3b C JPYTMMH TOHSTUSAMH), HCIOJIb30BATh MOHSTHUS
JUIsE OOBSICHEHUST OTICNBbHBIX (DaKTOB W SIBJICHUH, BHIOMpATh OCHOBAHUSA U KPUTCPUU
Ul Kiaccu(PUKaMi XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEAKIN, YCTaHABIWBATH
MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HM3Y4YEHHUS, CTPOUTH JIOTHYECKUE
paccyxaeHus (MHIYKTUBHBIC, JACAYKTHUBHBIC, [0 aHAJOTHH), MPOBOIUTH BBIBOJIBI
1 3aKJII0UCHMUS;

yMEHUE TIPUMEHATh B  MpoIecce  TO3HAHUS  MOHATHS  (MpeIMETHBIC
U METaIlpEeIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIM, UCIOJIb3yEeMbI€ B XUMUH,
MpeoOpa3oBbIBATh IIMPOKO MNPUMEHSEMbIE B XUMHHU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HaK (CUMBOJI 3JIEMEHTA), XUMHUUecKas (popMya U ypaBHEHUE XUMUYECKON
peakIuy — MpU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C YYETOM ITHX MOJCIBHBIX
MPEJCTABICHUIN BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU H3Y4YaeMbIX
O00BEKTOB — XHUMHYECKUX BEIIECTB M XUMUUYECKUX PEaKIMi, BBIABISATH OOIIUE
3aKOHOMEPHOCTH, TMPUUYUHHO-CIEACTBEHHbIC CBA3W WU MPOTHUBOPEYHA B HU3YyUAEMBIX
npoleccax v siBICHUSX.

Bba3oBble ucciienoBarebCKue 1eiCTBUA:

yMEHHE HCIIOJIb30BaTh IIOCTAaBJIIEHHBIE BOMPOCHI B KauecTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKEe B KaueCTBE OCHOBBI JUIsI (POPMUPOBAHUSI THUIOTE3bI MO MPOBEPKE
NPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHue OmbITa 1O IJIAHUPOBAHWIO, OpPraHM3AallMM U  MPOBEICHHIO
YUEHHUECKUX IKCIIEPUMEHTOB, YMEHHE Ha0II01aTh 33 XOJJOM IPOLIecca, CaMOCTOSITETIbHO
IPOTHO3UPOBATH €T0 PE3yIbTaT, POPMYIUPOBATH OOOOIICHHS ¥ BEIBOIBI IO pE3yJIbTaTaM
IPOBEIEHHOIO OIBITA, KCCIIEI0BaHMS, COCTABIATh OTUYET O MPOAEIaHHOH pabdoTe.

Pab6ora ¢ undopmanmeii:

yMEHUE BBIOWPATh, aHATM3UPOBATh K MHTEPIIPETUPOBATH WH(OPMAITHIO PA3THIHBIX
BUJIOB U (OpM TMpeACTaBICHHs, MOJy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (HAYYHO-
NOMyJIsipHasl JTUTEpaTypa XUMHUECKOTO COJEPKaHMsI, CIPAaBOYHBIE MOCOOUS, PeCypChl
WNutepHera), KpPUTHYECKH  OILICHUBATh MPOTHUBOPEUUBYIDO UM  HEJOCTOBEPHYIO
uH(pOpMAIIHIO;
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yMEHUE NPUMEHSTh pa3IMyHble METOJbl W 3alpoChl NpPH IOUCKE U OTOOpE
uH(pOpPMAIIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX ISl BHIMIOJHEHUSI y4eOHBIX
M TI03HABATENBbHBIX 3a/lau OMpEJEJICHHOr0 THIMa, MPUOOpETEHHE OMmbiTa B 00JIaCTU
UCIOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUM,  OBJIAJICHUE
KyJIbTYPOU aKTUBHOTO UCIIOIB30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIIBHO
BBIOMpATh ONTUMAIbHYIO (QOpMYy MpelCcTaBlieHUs HHPOPMALMA W HWILIIOCTPUPOBATH
peniaemMbie 3a1a4i HECJIOKHBIMU CXEMaMHU, TuarpaMMamu, ApyrumMu popmamu rpaduku
U X KOMOUHAIIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJIM3UpoBaTh B Ipolecce  ydeOHOH
U HCCIIEAOBATEIBCKON MEATENBHOCTH HWH(OPMAIMIO O BIMSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOMN CPEIbl.

KoMMmyHuKaTUBHBIE YHUBepPCAJbHbIEe Y4yeOHbIE [eiiCTBHS:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayiora u (Wiau) AUCKYCCHHM) MO CYIIECTBY
o0cyX/1aeMoi TeMbl, (POPMYJIMPOBATH CBOU MPEAJIOKEHUSI OTHOCUTEIHHO BBITOJTHEHUS
PeNIOKEHHOMN 3a]1a4H;

NpUOOpPETEeHNE ONbITa MPE3CHTALUU PE3yJIbTaTOB BBINOJHEHUS XUMHUYECKOTO
AKCIIepUMEHTa (J1abOpaTOpPHOTO OMbITA, JIAOOPATOPHOW pPabOTHI MO HCCIETOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEpCTHUKAMHU  IO3HABaTEIbHOU
U HUCCIIE0BATENIbCKON JEATEILHOCTH MPU PEIICHUH BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE
ydera OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUK (0OCYXKIEHUSI, OOMEH MHEHUSIMH,
«MO3TOBbIE TITYPMBDY, KOOPJIMHAIIUS COBMECTHBIX JIEUCTBU, ONpEICIICHUE KPUTEPUEB
IO OIICHKE Ka4eCTBA BHITIOJIHEHHON PaOOThI U JPYTHE);

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eHCTBHS:

YMEHUE CaMOCTOSITEIbHO OMPENeATh IIENH  JIeATeIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBaTH W TMPH HEOOXOJUMOCTH KOPPEKTHPOBATh CBOIO
NeATEeNIbHOCTh, BBIOMpaTh HamOosiee SPHEKTUBHBIE CHOCOOBI PEIICHUS Y4YCOHBIX
M TIO3HABaTENbHBIX 3aJad, CaMOCTOATEIBHO COCTABIATH WM KOPPEKTUPOBATH
NPEJIOKCHHBIA aJTOPUTM JEHCTBUI TIPU BBITTOJIHEHUH 33JlaHUN C yUETOM TIOMydeHUS
HOBBIX 3HaHWH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OIECHUBATH
COOTBETCTBUE IIOJIYYCHHOTO pe3yJibTaTa 3asBICHHOW IIeJH, YMEHHE HCIOIb30BaTh
¥ aHAJTM3UPOBATh KOHTEKCTHI, TIpeIJlaraeMbIe B YCIIOBUU 3aJaHUI.

IHPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mpeaMeTHBIX PE3yJbTaTOB MO OCBOCHHUIO 00S3aTENBLHOTO COACpPKaAHUS,
YCTAHOBJICHHOTO JIaHHOM (heliepanbHON pabouel MporpaMMoi, BIACIAIOT: OCBOCHHbBIC
OoOy4YaronMMUCsl HAy4yHbIC 3HAHUS, YMEHHUS M CIOCOObI NEUCTBUI, crenuduueckue
JUISL TIpEAMETHOW o0snactu «XuMHUsSD», BUABl JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHMS, €r0 MHTEPIPETALNH, TPEOOPA30BAHUIO U PUMEHEHHUIO B PA3JIMYHBIX YU4EOHBIX
Y HOBBIX CUTYaIIUsX.
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K xonmy oOyuyenuss B 8 kiacce y oOyuaromerocss OyayT chopmupoBaHbI
CJIEIyIOLIME IPEAMETHBIE PE3YJIBTAThI IO XUMUU:

pacKpblBaTh CMBICI OCHOBHBIX XHMHMUYECKHUX [OHATHUH: aToM, MOJIEKyJa,
XUMHUYECKUNA 3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEILIECTBO, CMECh (OJHOPOIHAs
U HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAas aTOMHAs W MOJIEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAacca, MaccoBast 10JIs1 XUMUYECKOTO HJIEMEHTa
B COCIMHEHUHM, MOJSIPHBII 00BbEM, OKCHJA, KHCIOTa, OCHOBAaHHE, COJb,
AIIEKTPOOTPHUIATEIFHOCTD, CTETIEHb OKUCIICHHUS, XUMUYECKasl peaKius, KIacCupUKaIus
peaKLMii: peakuu COEIMHEHHUS], PEAKIINH Pa3JIOKEHUS, PEAKIUN 3aMEIIECHHUS, PEAKLINH
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEAKINH, TETIOBOH 3 (dEeKT peakiuu, Sapo aToMma,
AIIEKTPOHHBIA CJIOW aTromMa, aTOMHas OpOWuTajb, paguyc aromMa, XMMHYECKas CBS3b,
MOJISIpPHAsE M HEMOJISIPHAsl KOBAJIEHTHAs CBS3b, MOHHAS CBS3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBas J10JIs BEIIECTBA (MMPOLIEHTHAs KOHUEHTpPALMs) B paCTBOPE;

WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUECKUX OHATUN U IPUMEHSTH 3TH
HOHATHSA [IPU ONIMCAHUM BEILIECTB U UX MPEBPAILCHUN;

UCIOJb30BaTh XMUMHUYECKYI0 CHMBOJIMKY ISl COCTaBJIEHUS (DOpMysd BELIECTB
Y YPABHEHUN XUMHUUYECKHUX PEAKIIHM;

OTIpEEIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHUSAX, CTEIIEHb
OKHCJICHUSl JJIEMEHTOB B OHHApHBIX COEIMHEHUSX, IPUHAJUIEKHOCTh BEIIECTB
K OIpEeAeNeHHOMY KIJIAcCy COEOUHEHHM 1o QopMmyiaMm, BHUJ XHUMHUYECKOW CBSI3U
(KoBaJieHTHasl U MIOHHAsI) B HEOPTaHUYECKUX COEAMHEHUSX;

packpbiBath cMbIch [leproanueckoro 3akona J[.M. Menaeneesa: 1eMOHCTPUPOBATh
MOHUMAaHUE TNEPHOJUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT HX
nonoxenuss B llepuonnyeckoil cucTeMe, 3aKOHOB COXPAHEHUSI MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO YYEHUs, 3aKOHa ABOTa/ipo; OMHCHIBATH
U XapakTepu3oBaThb TaOinuHyro ¢opmy Ilepuoaudeckold CHCTEMbl XHUMHUYECKHX
AJIEMEHTOB: pa3MyaTh MOHATUS «IVIaBHasg noiarpynna (A-rpynma)» u «1o0oyHas
noarpynna (b-rpynna)», manble ¥ OoiblIME MEPUOIbI, COOTHOCUTH OOO3HAYEHUS,
KOTOpble uMeroTca B Tabnuue «llepuognueckas cucreMa XUMHYECKHX 3JIEMEHTOB
J.. MenneneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsia sijpa, o0IIee YMCIO SJICKTPOHOB U paclpeiesieHue uX Mo
AIIEKTPOHHBIM CJIOSIM);

KJIACCU(PUIIUPOBATh  XUMHYECKHE DJIEMEHTBhl, HEOpraHMYeCKHe  BEIIEeCTBA,
XUMUYECKUE peaKIUH (MO YHUCIy M COCTaBY YYACTBYIOIIMX B PpEaKIMU BEILIECTB,
0 TEIUIOBOMY 3 dekry);

XapaKTepU30BaTh (ONMUCHIBATH) OOLIME XUMUYECKUE CBOMCTBA BELLIECTB PA3IUYHBIX
KJIACCOB,  MOATBEPXKAas  ONMCAaHWE MpPUMEPaMH  MOJIEKYJSIPHBIX  ypaBHEHHWI
COOTBETCTBYIOIIUX XUMUYECKUX PEaKUH;

MPOTHO3MPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O COCTABA,
BO3MOYKHOCTH MPOTEKAHNUSI XUMUYECKHUX MTPEBPAILIECHHUI B PA3JINYHBIX YCIOBUSX;
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BBIYKCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMeHTa 1o (GopMmyse COeAUHEHHUSI, MAaCCOBYIO JOJIO
BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKInu;

NPUMEHSTH OCHOBHBIE OTEPALIUU MBICIUTEILHON ACSITEIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHre, CUCTEMATH3alluI0, KIACCU(UKAIIMIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBS3C€H — I M3YYCHUS CBOMCTB BELIECTB M XUMHUYECKHX PEAKLIHM,
€CTECTBEHHO-HAYYHbI€ METO/Ibl IO3HAHUS — HAOIIOJEHUE, U3MEPEHHE, MOJIETUPOBAHHUE,
AKCHEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJIeIOBaTh TPABWJIAM TIOJIb30BAHUS XWMHUYECKOW TOCYAOM U JabOpaTOPHBIM
o0OpyJ0OBaHMEM, a TaKKe NpaBWiaM oOOpalleHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSIMU TI0 BBITTOJTHEHHUIO TAOOPATOPHBIX XUMHYECKUX OIBITOB IO TIOJTYYCHHUIO
U coOMpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOJAa U KHUCIOPOJ]a), MPUTOTOBJICHUIO
pPacTBOPOB C OMpPEJEICHHON MAacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
U TPOBOJUTh XMMHUYECKHE SKCIIEPUMEHTHI MO PACHO3HABAHUIO PACTBOPOB MIEIOUECH
Y KUCJIOT C MOMOIIBI0O MHAMKATOPOB (JTakMyc, heHoI(PTaernH, METUIIOPAHK U IPYTHE).

K koniy obOyuenuss B 9 kJjacce y oOydaromnierocss OyayT chOpMHUpPOBaHbI
CJIEIyIOLIME IPEAMETHBIE PE3YJIbTAThI 10 XUMUU:

PacCKpbIBAaTh CMBICJI OCHOBHBIX XUMHUYECKUX MOHSATUN: XUMUYECKUI JIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas peaKkius, XUMHUYeCKas
CBAA3b, TEIIOBOM 3((DEKT peakuuu, MoJib, MOJSIPHBIA 00BEM, PacTBOP, AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAs AUCCOLMALUS, PEAKIUU HOHHOIO OOMEHa,
KaTajJu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE peakluH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUU, OKUCIUTEh, BOCCTAHOBUTENh, OKUCIEHUE
U BOCCTaHOBJICHUE, aJUIOTpONUs, aM(OTEPHOCTb, XMMHUYECKas CBS3b (KOBAJECHTHAS,
MOHHAs, METANIMYECKas1), KPUCTAIUIMYECKAs PEIIETKa, KOPPO3Us METaLIOB, CIUIABBI,
CKOPOCTh XHMHMYECKOM peaKUuH, MpeNesibHO naomnyctuMas KoHueHtpauus [IJIK
BELIECTBA;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX IMOHATUN U IPUMEHSTh 3TH
MOHSTHUS MIPU ONKUCAHUM BEIIECTB U UX MPEBPAILICHHUIA;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBjieHHUs (opMys BemiecTB
U YpaBHEHUI XUMUYECKUX PEAKIIMI;

ONpENENATh BaJE€HTHOCTh M CTEHEHb OKHUCJIEHUS XHUMHYECKUX JJIEMEHTOB
B COEIUHEHUSX PA3NMYHOIO COCTaBa, NPHUHAIJIEKHOCTh BEUIECTB K ONPENCICHHOMY
KJacCy COEQUHEHMH 1o (opMysaM, BUJ XMUMHUYECKOH CBsI3U (KOBAaJICHTHAsl, MOHHAas,
METAJIMYECKasl) B HEOPIaHWYECKUX COEIMHEHUSX, 3apsj] HOHa [0 XUMHUYECKOU
dopmysie, XxapakTep Cpelpl B BOJHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCAMHEHUMU, THUII
KPUCTAJTINYECKON PEIIETKN KOHKPETHOI'O BELIECTBA;

pPACKpBIBATh CMBICJI [Tepuoanueckoro 3aKOHa J.N. MenneneeBa
U IEMOHCTPHUPOBATH €r0 MOHUMAaHHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (hopmy
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Ileproguyeckoil CHUCTEMBl XUMHUYECKUX JJIEMEHTOB: pa3iMyarTh IOHATHS «TJIaBHAs
noarpynna (A-rpynma)» u «mnobounas noarpynmna (b-rpynma)», manbsie u Oonbliue
NepUobl, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMEIOTCS B MEPHOAMYECKON TalbIuIE,
C YHCIIOBBIMHU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB
U 3apsij siipa, 001ee YUCIIo AIEKTPOHOB U PacTpeiesIEHUE UX 10 AIEKTPOHHBIM CIO0SAM),
OOBSACHSTH 00IIHME 3aKOHOMEPHOCTH B UBMEHEHUH CBOWMCTB JIEMEHTOB U UX COCAMHEHUN
B [IpEEIJIax MaJbIX NEPHUOOB U IJIaBHBIX MOATPYII C Y4ETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIUPOBATh  XMMUYECKUE  DJIEMEHThI, HEOPraHWYECKUE  BEIEeCTBa,
XUMHUYECKHE peaKkUMH (110 YUCIY M COCTaBy YYacTBYIOIIMX B PEAKIMU BEUIECTB,
0 TETIOBOMY 3(P(PEKTY, IO U3MEHEHUIO CTETIEHEN OKUCICHUS XUMUUECKHUX 3JIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U ClieUU(PUUECKUE XUMUYECKHUE CBOMCTBA
IPOCTBIX U CJIOKHBIX BELIECTB, MOATBEPXkAAsi ONHCAHHE NMPUMEPAMU MOJIEKYJISIPHBIX
Y MIOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIN;

COCTABJISITh YPABHEHUS DIIEKTPOIUTHYECKON JTUCCOLMAIMU KHUCIOT, IIEJo4Yen
U COJIEH, MOJHBIE U COKPAIICHHbIE YPAaBHEHUS PEAKIM MOHHOTO OOMEHa, ypaBHEHUS
peaKuuii, MNOATBEPKIAOIINX CYIIECTBOBAHUE T€HETUUYECKOM CBA3U MEXKAY BELIECTBAMU
Pa3JINYHBIX KIJIACCOB;

PacKpbIBaTh CYIIIHOCTh OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA OCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajaHca ATUX PeaKluii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS, BOBMOXKHOCTH
MIPOTEKAHUS XMMUYECKUX MPEBPAILICHUI B PA3JIMUYHBIX YCIOBHSIX;

BBIYMCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIDHYKO U MOJIIPHYIO MAacChl BEILECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (popmysie COeIUHEHUsI, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON pEaKIUU;

coONI0IaTh TMpaBuja MOJb30BAHMS XHMHUYECKOW TMOCyloM U J1abopaTopHbIM
o0OpyJ0OBaHMEM, a TaKXke IMpaBuia oOOpalleHusi C BEHIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMU IO BBIMOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB 110 MOJyUYEHUIO
1 cOOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO Ta3a);

IIPOBOJIUTh PEAKLMH, IOATBEPKAAIOIINE KAYECTBEHHBI COCTAB pPAa3JIMYHBIX
BEUIECTB: pAacHO3HaBaThb ONBITHBIM MyTEM XJOPUAOPOMHI-, HOAUI-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THAPOKCHI-UOHBI, KATUOHBI AMMOHUS M MOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

MPUMEHSATH OCHOBHBIE OTNIEPALIMH MBICITUTEIBHOU JEATEILHOCTH — aHAJIM3 U CUHTE3,
CpaBHEHHE, 0000IleHNEe, CHCTEeMAaTHU3allii0, BBIABICHUE MPUUYUHHO-CIIEICTBEHHBIX
CBA3E€U — IUId M3YYEHMs] CBOMCTB BEIIECTB M XHMHUYECKHX pPEAKLMM, €CTECTBEHHO-
Hay4HbIE€ METO/IbI TO3HAHUS — HAONIOACHUE, U3MEPEHUE, MOJIETUPOBAHKE, SKCIIEPUMEHT
(peayibHBI 1 MBICIICHHBIN ).
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8 KJIACC
HaumenoBanue
Ne KomuuectBo OCHOBHEIE BUJIBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM Conepxanue o0ydeHusl
n/n 9acoB 00y4aronmxcs

yueOHOro mpeaMeTa

HepBOHa‘IaJ'IbeIe XHMHUYECCKHUEC IOHATHA

XuMus — BaKHast 5
00JacTh
€CTECTBO3HAHUS
Y IPAKTUYECKOU
NEeSATENbHOCTH
YEJI0BEKA

[Ipenmer xumun. Pons XuMuu B :KU3HA
YeJoBeKa. XUMUS B CUCTEME HayK.

Tena u BemectBa. Pu3nyeckue CBOMCTBA
BEIIECTB. ArpEeraTHOE COCTOSTHUE
BemiecTs. IloHsTHE 0 METOAaX MO3HAHUS
B XUMUM. UHCTBIE BEIIECTBA U CMECH.
CriocoOnI pa3iesieHusi CMECEe.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XMMHUYECKOU MOCYA0H,

C MpaBujIaMu pabOTHI B JIa0OPATOPUHU

U IpUEeMaMH 0OpaIeHus ¢
71a00paTOPHBIM 000PYI0BAHUEM.
dusnyeckue CBOKMCTBa 00Pa3IOB
HEOPraHUYECKHUX BEIIECTB — METAJIJIOB

1 HEMETAJIIOB.

Cnioco0slI pa3ziesieHus cMeceit
(punbTpOBaHUE, BHINAPUBAHUE,
JTUCTHILISALINS, XpoMaTorpadus).

PackpbIBaTh CMBICIT M3y4a€MbIX TIOHATHM.
PackpsIBaTh poib XMMHUM B IPUPOJIE

Y )KU3HU YEJI0OBEKA, €€ CBA3b C IPYTUMHU
HayKaMHU.

Paznuuarts uncThIE BEIECTBA U CMECH;
OJHOPO/IHBIE U HEOJHOPOJIHBIE CMECH.
Paznuuatk ¢puznueckue u XuMUYECKHe
SIBJICHUS.

CrnenoBath anropuTMam UCIOIb30BAHUS
AKCIIEPUMEHTAIBHBIX METOJIOB —
HAOJIOICHUS U DKCTIEPUMEHTA.
Ha6nronaTh u onuchiBaTh 0OBEKTHI

[IPU POBEICHUU JIEMOHCTpAUi

U JJA0OPATOPHBIX OIMBITOB MO U3YYEHHUIO
(M3UYECKUX CBOMCTB BEIIECTB, CIIOCOO0B
pa3aeIeHns CMECEN BEIIECTB.
[IpoBOAUTE XUMUYECKHAN SKCTIEPUMEHT
pU pa3feieHuu cMecell (Ha mpuMepe
OUYMCTKH ITOBAPEHHOM COJIN) B XO/1€
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Jlabopamopnvie onvimol.:

W3ydenne u onucanue pu3naeckmx
CBOMCTB 00pa31[0B HEOPTAHUIECKUX
BEIIIECTB.

N3ydenne cnocoOoB pa3aeneHus: cMecei
(C MOMOIIBIO MAarHuTa).

Ipaxmuueckue pabomul:

No 1. TlpaBuna paboThl B 1a00paTopuun
U [IpHeMbl 0OpaleHus ¢ 1a00paTOPHBIM
000pyI0BaHUEM.

No 2. Paznenenue cmeceit (Ha mpumMepe
OYMCTKHU IMOBApPEHHOM COJIN)

MpakTHIecKoi paboThl Ne 2.

CrnenoBarh npaBujaM MOJIb30BaHUS
XUMHUYECKOH MOCYI0M 1 J1a00paTOpHBIM
00opy/IOBaHUEM, a TAaKXKE MPaBUIIaM
oOpallleHus: ¢ XMUMUYECKMMU BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPY BBITIOJIHEHUH [TPAKTUYECKON

pabotsl Ne 1.

BricTpanBaTh pa3BepHYThIE TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOH

Ha MHQOpMAIHIO U3 yueOHUKa

Y CIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBIN
anmnapar Kypca XUMHUU

1.2.

BemiectBa
U XUMHYECKHE
peaKiuu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
aneMeHTbl. CUMBOJIbI XUMUYECKUX
aneMeHTOB. [IpocThie U CIIOKHbBIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE
yUEHHE.

Xumnyeckas popmyna. BaneHTHOCTD
aTOMOB XUMUYECKUX 3JIEMEHTOB.
3aKOH ITOCTOSIHCTBA COCTABA BEILIECTB.
OTHOCHUTENBHASI aTOMHAsI Macca.
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca.
MaccoBasi 107151 XUMHUYECKOTO JIeMEeHTa
B COCIMIHEHUH.

OnpenensTh NPU3HAKA XUMHYECKUX
peaxiui, ycIoBUs UX MPOTEKAHMUS.
OOBACHATH CYITHOCTh (PU3HUECKUX

U XUMHYECKUX SIBIICHUH C TOUKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
KnaccuduimpoBaTs XuMHUECKHE
peakiuu (10 YUCITy U COCTaBy
pearupyromux u o0pa3yronmxcs
BEIIIECTB).

CocTaBnatb GopMyJIbl OMHAPHBIX
BEIIECTB 10 BAJIEGHTHOCTH U OTIPENIEISTh
BAJICHTHOCTH 110 ()OpPMYJIaM BEIIECTB.
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KommuecTBo BemecTsa. Monbs. Mossipaast
Macca. BzauMocBs3b KOJIMUECTBA, MACChI
Y YKCJIa CTPYKTYPHBIX €MHUIL BEILIECTBRA.
PacdeTtsl o hopMysiaMm XUMUYECKHUX
COCIMHEHUMN.

Du3nYecKrue 1 XUMUYECKHUE SIBJICHHUS.
XUMHUYECKAs PEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHUsI MACChl BEIIECTB.
XHWMUYECKUE YPABHEHHUS.
Knaccuduxaiys XuMUYECKUX peaKiuit
(coennHeHUs, Pa3IOKEHHUS, 3aMEIICHUS,
oOMeHa).

Xumuyeckuui IKCnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBA 00pa3IloB
HEOPraHUYECKHUX BEIIECTB — METAJJIOB

1 HEMETAJIJIOB.

OO0pas3iibl BEMIECTB KOJUYECTBOM 1 MOJIb.
duszryecKue siBJieHus (TJaBJIeHUE BOCKa,
TasiHUE JibJIa, pACTUPAHUE caxapa

B CTYIIKE, KUTICHUE U KOHACHCAIIUSI
BOJIBI).

XUMHUYECKUE SIBJICHUS (TOPEHUE CBEYH,
MpOKaJIMBaHUE MEIHOM ITPOBOJIOKH,
B3aUMO/ICHCTBHUE COJIbI UJTU MeJia

C COJITHOM KHCJIOTOM).

Habmronenue nprusHakoB MPOTEKaHUs

PaccraBisats k03 punimeHTs!

B YPABHEHMSIX XUMHUUECKHUX PEAKUH.
Ha6umoiate 1 onuceiBaTh 0ObEKTHI

IIPY NIPOBEJICHUU IEMOHCTPALUI

1 1a00PATOPHBIX OIBITOB.

[TpoBoauTh BhIYMCIIEHUS IO (hOpMYIIaM
XUMHUYECKUX COETMHEHHUI U YPaBHEHUSM
XAMUYECKUX PEAKIIHM.

[IpMeHSTh €ECTECTBEHHO- HAYYHbIE
METO/1bl TO3HAHUSA (B TOM YHCIIE
HaOJII0/ICHHUE, MOJICJIMPOBAHHUE,
AKCIIEPUMEHT U OCHOBHBIE ONEpalin
MBICJIUTEJIbHOM AESTEIbHOCTH
(cpaBHEHME, KJIacCU(PHUKAIA)
BeIcTpanBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMALIIIO U3 yYeOHHUKA

Y CIIPaBOYHBIX MAaTEpPUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBIN
anmnapar Kypca XUMHUU
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XUMUYECKUX PEAKUUH (pa3iokKeHue
caxapa, B3auMO/ICIICTBUE CEPHOI
KHCIIOTHI C XJIOPHUJIOM Oapusi, MOTydeHUE
u pasnoxenue ruapokcuaa meau (1)
IIpU HarpeBaHUHU, B3aUMOJICCTBHUE
xenesa ¢ pactBopom conu meau (II).
OnbIThI, WILTIOCTPUPYIOIINE 3aKOH
COXpPaHEHUS MACCHI.

JlabopamopHvie onvimol.

Co3nanne Mojiesie MOJIeKyYJI
(IIapoCTepIKHEBBIX ).

Onucanve GU3NIECKUX CBOMCTB
00pa3IoB HEOPTAaHNIECKUX BEIIECTB —
METAJIJIOB U HEMETAILIOB.

HaOmronenue ¢pusndeckux (MjiaBjieHUE
BOCKA, TasTHUE JIbJ1a) U XUMUYECKUX
(ropeHue cBe4YM, IPOKAIUBAHUE METHOM
MIPOBOJIOKH) SIBJICHHIA.

HaOmronenue u onvcanue Npu3HaKkoB
MPOTEKAHUSI XUMUYECKUX PEaAKIIH
Pa3HBIX TUIIOB.

Boviyucnenus:

OTHOCHUTEIBHON MOJIEKYISIPHON MACCHI
BEIIECTB, MOJISIPHOM MAacCChl, MaCChl
BEILIECTB, MAacChl U KOJIMYECTBA BEILIECTBA;
MacCOBOM JOJIM XUMUYECKOTO JIEMEHTA
1o ¢hopmyJie COCTMHECHUS;
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10 YPABHEHUSIM XUMUYECKUX PEAKIIUIA:
KOJIMYECTBA, MaCcChl BEILIECTBA

M0 U3BECTHOMY KOJIMYECTBY, Macce
pEeareHTOB WJIM NMPOJAYKTOB PEAKIIUU

Hroro no pazaeny

20

Baxueiiime npeacraBuTe/ I HeOpraHmyie

CKHX BCIIIECTB

2.1

Boznyx. Kucnopo.
IlousaTue
00 okcHgax

6

Bo3ayx — cmech razoB. CoctaB Bo3ayXxa.
Kucnopon — anemMeHT u npocToe
BelecTBO. Haxoxaenue kucioposaa

B IIpUpo/ie, pU3ndyeckrue 1 XuMUYECKHe
cBoMcTBA (peakiuu ropeHust ). OKCHIBI.
[Ipumenenue kucnoponaa. CriocoObl
TIOJTYYCHHS KUCJIOPO/Ia B JTAOOpaTOPHH
¥ TIPOMBITIIEHHOCTH. KpyroBopoT
Kucjaopoja B mpupoje. O30H —
aJUIOTpOITHAs MOAUUKAIINS KACIOPOa.
TernnoBo# >PpheKT XuMHUUECKOM peakiu,
TEPMOXUMUYECKHUE YPAaBHEHUS, IK30-

Y DHIOTEPMUYECKHE peaKiiu. TormmmBo:
yroJIb ¥ METaH. 3arps3HeHne BO3IyXa,
YCHJICHHE TapHUKOBOTO d(PpdekTa,
paspyuieHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauecTBeHHOE OnpeiesieHre CoaepKaHus
KHCIIOPOJa B BO3TyXE

[Tony4yenue, cobnpanve, pacrio3HaBaHUE

Hcnonp30BaTh XUMHUECKYIO CHUMBOJIUKY
IUISL COCTaBIIeHUsT (DOPMYJI BEIIECTB,
MOJIEKYJIIPHBIX YPAaBHEHUN XUMHUECKHUX
PEAKLHM C yYaCTUEM KHUCIOPOJA.
XapakTepru3oBaTh (OMHUCHIBAThH) COCTaB
BO31yXa, ((U3NYECKHE U XUMUIECCKUE
CBOMCTBA KHCIOPO/1a, CIOCOOBI €ro
MOJTy4eHUsl, IPUMEHEHUE 1 3HAUCHHE
B IIPUPOJIE U )KU3HU YEIIOBEKA.
CpaBHHBaTh PEaKIIUU TOPECHUS

¥ MEJJICHHOTO OKHCJICHHUSI.
OOBACHATH CYITHOCTD IKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBuiIaM 0€30MaCHOM
paboTHI B J1aOOpaTOpUH

IIPH UCTIOJIb30BAHUN XUMHYECKOMN
MOCY/IbI 1 00OPY/IOBaHMS, a TAKXKE
MpaBujIaM 0OpaIeHus C TOPIOYNMHU
BEIIIECTBAMH.

[TmarrpoBaTh M OCYIIECTBIISATH
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Y U3yYEHHE CBOMCTB KUCIIOPOJA.
Habmonenne B3auMoiecTBHSI BEILIECTB
C KHCJIOPOJIOM U YCIOBUSA
BO3HUKHOBEHUS U ITPEKPAILLICHUS TOPEHUS
(moxapa).

Jlabopamopnwiti onvim:

O3HakomileHHE ¢ 00pa3liaMi OKCUOB

Y OIIUCAHUE X CBOMCTB.
Ipaxmuueckas paboma:

Ne 3. Tlonyuenue u cobupanue
KHUCJIOPOJA, U3YUYEHUE €T0 CBOWCTB.
Boviyucnenus:

MOJIEKYJISIPHOM MacChl KUCIOPOAA U
030Ha Ha OCHOBAaHUHU aTOMHOI MacChl
XUMHUYECKOTO AJIEMEHTA;

KOJINYECTBA, MacChl BELIECTBA

M0 YPAaBHEHUSIM XUMHUUYECKUX PEaKIINil

Ha NPAKTUKE XUMHYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOJIIOIEHUS,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM
HKCIIEPUMEHTA IIPU [IPOBEICHUU
71a00PATOPHBIX ONBITOB U IPAKTUYECKON
paboTHI.

BBIYUCIISATE KOJTMYECTBO BEILIECTBA,
00beM raza 1o ¢hopmyiam.

YyacTBOBaTH B COBMECTHOM paboTe

B IpyTIIe.

BeicTpanBath pa3BepHyThlE TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMALIIIO U3 yYeOHUKA

Y CIIPaBOYHBIX MATEpUAJIOB, IPAMOTHO
HCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBIN
anmnapar Kypca XUMHUU

2.2

Bonopon. [lonstue
0 KUCJIOTaX U COJISIX

Bonopon — anemeHT u mpocroe
BellecTBo. Haxoxnenne Bogopoaa

B Mpupojie, GU3NIEeCKUue U XUMUUECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
noxyyeHus. KucmoTsl u comnu.
Momnsipubiii 00beM Ta30B. PacueTsr

10 XUMUYECKUM YPaBHEHUSIM.
Xumuyeckuui IKCnepumenm:
Llemoncmpayuu:

[Tonyuyenue, cobupanue

PackpbIBaTh CMBICIT U3y4aeMbIX TTOHSTHIMA
Y IPUMEHSITh 3TH MOHATHS IIPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
(bu3nYecKue 1 XMMUYECKHE CBOMCTBA
BOJIOPO/Ia, CIIOCOOBI €ro MOJIyUYeHus,
MIPUMEHEHHUE.

CoOupatb npubop IS MOTYyUCHHS
BOJIOpO/Ia.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPOJIA.
B3aumoneiicTBre Bog0poaa C OKCHIOM
menu (II).

Jlabopamopmbwiii onvim:
B3auMoaenicTBue KUCIIOT ¢ METaJJIaMU.
Ilpaxmuuecxas paboma:

Ne 4. Tlonyuenue u cobupanue BOAOPOIA,
M3YYEHHUE €T0 CBOUCTB.

Buviuucnenus:

00BbeMa, KOJIMUECTBA BEIlECTBA ra3a

10 €r0 U3BECTHOMY KOJINUECTBY
BEILIECTBA WU 00BEMY;

00bEMOB T'a30B 0 YPAaBHCHUIO PEAKITUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH
ra3oB

JUTSL COCTaBIIeHUs (POPMYJT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
pEaKLHM C y4aCTHEM BOJOPOAA.
Brrunciars MONSIpHYIO Maccy BELLECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEILECTBaA.

[IpoBOOUTE pacyeThl O YpaBHEHUSAM
XUMUYECKUX PEAKIUN: KOJTUYECTBA,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareéHTOB
WJIU TIPOTYKTOB PEAKIIUH.

CrnenoBath nmpaBuaaM O€30MMacHOM
paboThl B 1aboparopuu

WCIIOJb30BAaHUN XUMUUYECKOM TTOCY/ bl

1 000pyI0OBaHUs, a TAKKE MPaBUIIAM
oOparieHus ¢ TOproUYrMHU BEIIECTBAMU

B OBITY.

[InaHupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHE
AKCTIIEPUMEHTHI, TPOBOAUTH HAOIOICHHUS,
JienaTh BBIBOJIbI IO PE3yJIbTaTam
AKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B IPYIIIE

23

Bopa. PacTBopsl.
Iloustue
00 OCHOBaHUSIX

duznueckue ceorcTBa BOoAbl. Boa kak
pacTBOPUTEIIb. XUMUUYECKUE CBOMCTBA
BO/JIbI.

PackpbIBaTh CMBIC U3y4ae€MbIX MOHSATUM
Y IPUMEHSTH 3TU MOHSTUA [IPU ONTUCAHUU
CBOMCTB BELIECTB U UX MPEBPALLICHUMN.
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OcHoBaHUsL.

PactBopsl. Pois pacTBOpoB B ipupoe
U B KU3HHU 4esioBeKka. KpyroBopoT BoibI
B IIPUPOJIE. 3arpsI3HEHNUE TPUPOTHBIX

BoJI. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

HacpimieHHble 1 HEHACHIIIICHHBIS
pacTBOpBI. PacTBOPUMOCTH BEILIECTB
B BoJle. MaccoBasi 101 BeleCTBa

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PactBOpEeHME BEMIECTB € pa3InyHOU
PacTBOPUMOCTBIO.

B3aumoeiicTBrue BOJBI C METAJUIAMHA
(HaTpUEM U KaJIBLIUEM).
HccnenoBanue paCTBOPOB KUCIOT

Y IIEJI0YEUN C TOMOIIBIO HHANKATOPOB.
JlabopamopHhvie onvimoi
HccienoBanme ocoOEHHOCTEN
pPacTBOpPEHHSI BEILIECTB C PA3TUYHOM
PacTBOPUMOCTBIO.

[IpuroroBneHre pacTBOpPOB

C OMPEJCIICHHOW MAaCCOBOM JI0JIEH
PAaCTBOPEHHOI'O BENIECTBA.
llpaxmuueckas paboma

Ne 5. [IpurorosiieHue pacTBOPOB

C OMPEICIICHHON MacCOBOM JOJIEH

XapakTepus3oBaTh PU3NUECKUE

1 XMMHUYECKHE CBOMCTBA BOJIbI, €€ POJIb
KaK pacTBOPUTENS B PUPOTHBIX
IpoLeccax.

CocTaBnATh ypaBHEHHSI XUMUYECKUX
PEAKLHM C y4aCTUEM BOJBI.

OOBACHATH CYIIHOCTb SKOJIOTHUECKHUX
npo0JieM, CBA3aHHBIX C 3arpSI3HEHUEM
IPUPOJHBIX BOJ, CIOCOOBI OYMCTKH BOJBI
OT MIPUMECEH, MEPHI 10 OXPAHE BOA

OT 3arpsi3HEHUSI.

[InannpoBaTh ¥ OCYIIECTBIATH

Ha MPAaKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOJIIOICHUS,
JieN1aTh BBIBOJIBI 10 pe3ysibTaTaM
HKCIIEPUMEHTA IIPU MTPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTHLI.

CrnenoBath npaBuaaM 0€30MMacHOM
paboThl B 1abopaTopuu npu
MCTIOJIb30BaHNN XUMHUECKOHN MOCYIbI

1 000py1I0BaHUSI.

[IpoBOAUTH BBIUMCIICHUS C IPUMEHEHUEM
MOHSITHSI «MAacCOBast IOJIs BEUIECTBA

B PacTBOpE».

BricTpanBath pa3BepHyThIe TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM
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PaCTBOPEHHOTO BEILIECTBA.
Buviyucnenus:

C MCIIOJIL30BAHUEM MOHITHS «MaccoBast
JIOJIS1 BEIIECTBA B PACTBOPE»

Ha HHPOpMAIHIIO U3 ydeOHUKa

Y COPABOYHBIX MAaTEPHUAJIOB, TPAMOTHO
YCTIOJIb30BATh U3YUYECHHBIN ITOHATUNHBIN
arnmapar Kypca XUMUuu

24

OCHOBHBIE KJIaCChI
HEOPTaHMYECKUX
COEeIUHEHUN

11

Knaccudukanus HeopraHmuecknx
coenunenuit. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieoOpasytoiue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC)

U Hecoseo0pasyrolue.

Howmenknatypa okcnio. dusnueckue
U XUMUYECKUE CBOWCTBA OKCUOB.
[Tonydenue okcuoB.

OcnoBanust. Kiaccuduxariyst ocHoBaHUI:

LIEJI0YN U HEPACTBOPUMBIE OCHOBAHMUSI.
Howmenknarypa ocHoBaHuUl. PU3NYECKUE
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[Tonydenune ocHOBaHUM.

Kucnotsl. Knaccudukammst Kucior.
Homenxkinartypa kucnor. @usnueckue

U XUMHWYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTaiioB H.H. bekerosa.
[TonydyeHue KUCIIOT.

Conu. HomeHknatypa conen.
DU3NYECKUE U XUMAYECKUE CBOMCTBA
coseit. [lomyuenue comen.
['eneTnyeckas CBSI3b MEXKy KllacCaMu
HEOPraHUYECKUX COCIMHEHUM.

Knaccudunupoats nzydaemble
BEIIECTBA 10 COCTAaBY U CBOMCTBAM.
CocTaBnsaTh GOpPMYIIBI OKCUIOB, KHCIIOT,
OCHOBAHUM, COJIEH U Ha3BIBATh UX

0 MEXTYHAPOIHON HOMEHKJIIAType.
[Iporno3upoBars CBOKCTBA BELIECTB

Ha OCHOBE OOITNX XUMHYECKUX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYIII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisATh MOJIEKYIISIPHBIC YPABHEHUS
peaKLMM, UUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
TIOJTYYCHUS BEIIECTB U3YUCHHBIX
KJIACCOB/TPYIIIL, a TAKkKeE
MIOITBEP K TAIOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEKTy HUMHU.
[Tpou3BOANTH BEIYHCIICHUS

110 YPaBHEHUSAM XUMHUYECCKUX PEAKITUH.
[TnarupoBaTh M OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MTPOBEICHUN
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO0pasipl HEOPraHMYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

OnBITHI, WUTFOCTPUPYIOLIUE XUMUYECKHE
CBOMCTBA KJIACCOB HEOPTAaHUYECKUX
BELIECTB.

Jlabopamophvie onvimul

Omnpenenenne pacTBOPOB KUCIIOT

Y LIETI0YEN C TOMOIIBIO UHIUKATOPOB.
N3yuenune B3anMOIEUCTBUSA KUCIIOT

C METAJJIAMH, pEaKLIN HEUTPpaTU3aLUu.
B3anmoneinicTBrue pacTBopa cepHOU
KHUCJIOTHI ¢ okcuioM Meau (II).
[ToyueHne HepaCTBOPUMBIX OCHOBAaHUH.
BriTecHEeHrE OTHOTO MeTasuIa APYruM
U3 pacTBOpa COJIH.

Ilpaxmuueckas paboma

Ne 6. Pemenue skcniepruMEHTABHBIX
3a7a4 no teMe «BaxxHenmue Kiaccl
HEOPraHUYECKUX COCTUHCHUIN.
Buviuucnenus:

10 YPABHEHUSAM XUMHUYECKOW PEAKIUU:
KOJIMYECTBa BELIECTBA, 00beMa, MacChl
110 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMy, Macce peareHToB

WJIM IPOJIYKTOB PEAKIIUU

71a00PaTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CnenoBaTh npaBuiiaM 0€301acCHON
paboThl B 1aboparopuu

IIPU UCTIOJIb30BAaHUM XUMUYECKON
MOCY/IbI 1 00OPY/I0BAHMSI.

BricTpanBath pa3BepHyThlE TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHQOPMAIIUIO U3 YUeOHUKA

Y CIIPAaBOYHBIX MATEPUAJIOB, TPAMOTHO
MCIIOJIb30BAaTh U3y4YEHHBIN TOHATUHBINA
anmnapar Kypca XUMHU

Hroro no pazaeny:

30
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ITepuoguvecknii 3axoH u Illepuoanyeckas cucrema xumudeckux 3jemenToB /[. U. MenneneeBa. CTpoeHue aToMOB.
XumMnyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PEaKIIMU

3.1 | Ilepuoauueckwii
3aKOH

u [leprnoanueckas
cucreMa
XUMHYECKUX
2JIEMECHTOB

Crpoenue atoma

J1. 1. Menneneena.

7

[lepBbie MOMBITKU KJacCUDUKATUU
XUMHUUYECKUX 3JIeMeHTOB. [loHsTHE

O IPyNIIax CXOJHBIX 3JIEMEHTOB
(11I€JI0YHBIE U IIEII0YHO3EMENbHBIE
METaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DJeMeHTbI, KOTOpbIE 00pa3yloT
amM(pOTEpHBIE OKCUIbI U TUAPOKCHUIBI.
[lepnonnueckuit 3akoH. [lepnognyeckas
cucTeMa XUMMUYECKHUX 3JIEMEHTOB

.. Menaeneea. KoporkoneproaHas
U JUIMHHOTIEPHOTHAS (DOPMBI
[leproan4ecKoi CUCTEMBl XUMUYECKUX
anemenToB [[.1. Menneneesa. Ilepuonst
Y rpynnbl. PU3UYECKUNA CMBICIT
MOPSIAKOBOI0 HOMEPA, HOMEPOB MEepUoa
Y TPYIIIHI AJIEMEHTA.

Crtpoenue aromoB. CoCTaB aTOMHBIX
saep. M3otomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbIX
20 XMMHUYECKHX 3JIEMEHTOB
[Tepunoanyeckoit cucTempl

JI.1. MenneneeBa. XapakTepucTuKa
XUMHUYECKOTO 3JIEMEHTA

II0 €0 MoJI0KeHUIo B [leprnonnueckon
cucteme /.M. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackpbIBaTh CMBICT IEPUOIUYECKOTO
3aKOHa.

OnuceIBaTh CTPOSHUE TAOIUIIBI
«lIepuomnueckas cucteMa XUMHYECKHUX
anemeHToB [[.1. MennaeneeBay.
MoaenupoBaTh CTPOEHHE aTOMA,
DHEPreTUYECKUX YPOBHEU U TOYPOBHEN
MIPU MIOMOIIU PUCYHKOB, DJIEKTPOHHBIX
KOH(UTYpaluii ¥ 3JIEKTPOHHO-
rpaduyeckux Gopmyi.

[TosicHATH U3UYECKUIT CMBICIT
MOPSIKOBOIO HOMEpPA, HOMEPOB NEepUo/Ia
Y TPYNIIBI AJIEMEHTA.

XapakTepu30BaTh XUMUYECKHE JIIEMEHTBI
IIEPBBIX TPEX NMEPUOIOB, KAINN, KaIbLUN
1 UX COCJIMHEHUS I10 TT0JIOKCHHIO

B [ leppognueckoii cucreme

J.1. Menneneena.

OOBSACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB XUMHYECKHUX
AJIEMEHTOB (M3MEHEHHE PAJINYCOB
aTOMOB, JICKTPOOTPHULIATEILHOCTH,
BAJICHTHOCTH) M UX COCIUHECHUI

B IIpeJIeiax MaJIbIX IIEPHUOJIOB U TJIaBHBIX
MOJArPYMI C YYETOM CTPOCHHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX IJIEMEHTOB,
METAJTTMYECKUX U HEMETAIIMYECKUX
CBOWCTB MO IrpyIIiaM U MEpUOIaMm.
3nauenue [lepuoanyueckoro 3akoHa

u [leprnoanyueckon CUCTEMbI XUMAYECKUX
AJIEMEHTOB JJIs1 Pa3BUTHUSI HAYKU U
npaktuku. .. MenneneeB — ydeHbli
Y rpaXkJIaHuH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3anmoneiicTBre ruIpoOKCHIa IUHKA

C PaCTBOPAMHU KHUCJIOT U IIEIOYEH.
MoaenupoBaHue CTPOCHUS MOJIEKYIT
IIpY IIOMOILIU PUCYHKOB, MOJIEIIEH,
AJIEKTPOHHBIX B CTPYKTYPHBIX (hOPMYII.
Ta6muna «llepuonnueckas cucrema
XAMUYECKUX 3JIEMEHTOB

JI.1. MenneneeBay.

Jlabopamophvie onvimol
O3HakoMIIeHHE ¢ 00pa3liaMi METAJLJIOB
1 HEMETAJIJIOB

Y4acTBOBaTH B COBMECTHOM paboTe

B IIap€ WJIM IPyIIIE.

BricTpanBath pa3BepHyThl€ TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIOPOU

Ha UH(popMaLHIO U3 yUEOHHKA U IPYTUX
HMCTOYHUKOB, B TOM uncie MHrepuera

3.2

XHUMHUYECKas CBA3b.
OKuCINTENBHO-
BOCCTAaHOBHUTEIILHBIC
peakiumn

Xumuueckas cBsa3b. KoBanieHTHas
(TmoJisipHAast ¥ HEMOJISIPHAS) CBA3b.
DJIEKTPOOTPULIATETBHOCTh XUMUUYECKUX
snemenToB. MonHas cBsa3b. CTeneHn
okuciieHus. OKUCIUTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Iponecchl

PackpbIBaTh CMBICI U3y4aeMbIX TOHITHI.
Onpenenats BUA XUMUYECKOU CBSA3U

B COCMHEHUHU.

MopenupoBaTh CTPOEHUE MOJIEKYJT

IIPY IOMOIIM PUCYHKOB, MOZEJEMN,
AIIEKTPOHHBIX U CTPYKTYPHBIX (pOpMyI.
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OKHCJICHHS] U1 BOCCTAHOBJICHHSI.
OKUCAUTENN U BOCCTAHOBUTEIIH.
XUMHUYECKUMN IKCTIEPUMEHT: U3YUYCHUE
00pasIioB BEIIECTB METAIIIIOB

Y HEMETAJUIIOB, B3aUMOJENCTBUE
TUJPOKCHUJIA [IMHKA C PACTBOPAMHU KUCJIOT
Y LIEJI0YEN, IIPOBEICHUE OIBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPBI
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3NIOXKEHUS], COSTUHEHUS ).
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

OnbIThI, WUTIOCTPUPYIOLIUE IPUMEPDI
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakuuu
Pa3JIOKEHUSI, COCTMHEHUS)

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIsL cCOCTaBiieHUs (pOpMyJT BEILIECTB,
AJNIEKTPOHHOTO OaiaHca peakiuii.
OmnpenensiTb CTENEeHb OKUCICHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB 0 (popMyiam
U COCTaBJISATh (POPMYJIbI OMHAPHBIX
COEIMHEHU 110 CTETIEHH OKUCIICHUS
aTOMOB XUMHYECKUX 3JIEMEHTOB.
OrnpenensitTb OKUCIUTENb U
BOCCTaHOBUTENb. PaccTaBisTh

K02 PHUITUEHTHI B CXE€Max MPOCTHIX
OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX
peaxkiuii METOZ0M 3JIEKTPOHHOTO
Oananca.

Ha6nrogaTh XMMHUECKHUE OTIBITHI

10 TUIaHy, aHAJIM3UPOBATh U JIENaTh
BBIBO/IbI.

Ucnonw3oBate UKT st co3panus
MOJENEH, TOATOTOBKY IPE3EHTALINM,
JOKJIJIOB IO TEME.

BricTpanBath pa3zBepHyThle TUCHbMEHHbBIE
U YCTHBIE€ OTBETHI C OIIOPOH

Ha UH(OpMaIHIO U3 yUeOHUKA U IPYTUX
MCTOYHUKOB, B TOM uucie aTepHeTa

Htoro no pazaeny 15
PesepBHOE Bpems 3
OBUIEE YHNCJIO HACOB 68
I1O TTPOT'PAMME
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9 KJIACC
HaumenoBanue
Ne Kommuectso OCHOBHBIE BUJIBI 1€ATEIHbHOCTH
pa3ziesioB U TeM Coneprxanue 00ydeHUs
/11 4acoB 0o0ydJaronmxcs

y4eOHOT0 IpeMeTa

BemiecTBo 1 XUMHYECKHE P€aKIINn

1.1

[ToBTOpEHUE

U yriyOneHue
3HAHUW OCHOBHBIX
paszuenos Kypca

8 Kkiacca

5

[Tepnoanueckuii 3akoH. llepuoanueckas
CHUCTEMA XMMHYECKHUX IJIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEpPHOCTU B UBMEHEHUH CBOWCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KAIbIHI U UX
COCIUHEHUI B COOTBETCTBUM

C IIOJIO’)KEHUEM PJIEMEHTOB

B [lepnoandeckon CUCTEME U CTPOEHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. TUIBI KPUCTATIIMYECKUX
PEIIETOK, 3aBUCHUMOCTb CBOMCTB
BEILIECTBA OT TUIA KPUCTATUTMYECKOM
PEIIETKU U BUAA XUMUYECKOMN CBSI3H.
Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIINXCS

K Pa3JIMYHbIM KJIACCaM HEOPTraHUYECKUX
COCIUHEHUI, FeHeTUYECKas CBA3b
HEOPraHWYECKUX BEILECTB.

XapakTepu3oBaTh XUMUYECKHUE DIIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAIHS U KalIbIUs
T10 UX TOJIOKEHUIO B [lepuonnueckoi
cucteme /1. . Menneneena.
Knaccuduimpoath 1 Ha3bIBaTh
HEOPTaHUYECKHE BEIIECTBA N3YyYEHHBIX
KJIACCOB.

OmnuceIBaTh O0ITNE XUMUIECKHE
CBOMCTBA BEUIECTB PA3JIUYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKLui.

OnpenensiTe BUJ XUMUYECKON CBS3H

Y TUI KPUCTAJUIMYECKON PEIIETKH
BEILECTBA.

[Iporuo3upoBars CBOKMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BepHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha nH(popMaIuio U3 yueOHHKa

Y CIIPABOYHBIX MAaTEPHUATIOB, TPAMOTHO
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJIETISIMU
KPUCTAJUTMYECKUX PEIICTOK
HEOPTaHWYECKUX BEIIECTB — METAJIOB
1 HeMeTaJuioB (TpaduTa u amMasa),
CJIO’KHBIX BEIIECTB (XJIOpHUIa HATPHS )

HCTIOJIb30BaTh U3YUYECHHbIN MOHATUNHBIN
arrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTHU
XUMHYECKUX
peaKuumn

Knaccudukanus XuMU4eCKUX peakiui
10 Pa3IUYHbIM PU3HAKaM (I10 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIINU
BEILIECTB, MO TEIJI0BOMY A (PeKTy,

10 U3MEHEHUIO CTEIIEHEN OKUCIICHUS
XUMHYECKUX JIEMEHTOB,

o0 00paTUMOCTH, 110 YYACTHIO
KaTanu3aropa). JK30-

Y HJI0TEPMHUYECKUE PEAKIIHH,
TEPMOXUMHUYECKUE YPABHEHHUSI.
IToHATHE O CKOPOCTH XMMHUYECKOU
peakiuu. [Torstue 06 oOpaTUMBIX

¥ HEOOPAaTUMBIX XUMHUYECKHUX PEaKIUsIX.
[ToHsATHE O TOMOT€HHBIX U FE€TEPOr€HHBIX
peakuusx. [lonstue o karanuse.
[ToHATHE O XUMUYECKOM PABHOBECHH.
@DakKTOpBI, BIMUAIOIINAE Ha CKOPOCTh
XUMHAYECKOMN PEAKLINHU U TIOJIOKEHUE
XUMHYECKOTO PABHOBECHSI.
OKHCIIUTENBEHO-BOCCTAHOBUTENIBHBIC

PackpbIBaTh CMBICII U3y4aeMBbIX MOHSITHI
Y NIPUMEHATH 3TU NOHATHS TIPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MPEBPALLICHUM.
KnaccuduiupoBarh XuMU4eCKre
pEeaKIMu MO0 Pa3IMYHbIM IPU3HAKAM.

Y cTaHaBiIMBaTh 3aBUCUMOCTH CKOPOCTH
XMMHUYECKOMN peakiuu OT pa3IM4YHbIX
(hakTopoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPALICHUM
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCTUTED

" BocctaHoBHUTEIH B OBP.

CocTaBnsTh 3JIEKTPOHHBIN OalaHC
pEeaKru.

[Tpon3BOUTH BBIUUCICHUS

0 XUMUYECKUM YPAaBHEHHUSIM.
YyacTBOBaTH B COBMECTHON paboTe

B [1ap€ WJIK TpyIIIE.

BricTpauBaTh pa3BepHyThIC TUCbMEHHBIC
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peaKImu, SICKTPOHHBIN OaTaHC
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOM
peakuuu. CocTaBlieHUE YpaBHEHUHN
OKHUCJIUTEITHHO-BOCCTAHOBUTEIHHBIX
peaKIMii C UCMOJIb30BAaHUEM METO/Ia
AJIEKTPOHHOIO OaJiaHca.

Xumuueckuii IKCnepumenn:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XMMHUYECKON PEAKIMU OT BO3JICUCTBUS
Pa3IMYHBIX (HaKTOPOB.

OnbITHI, WJUTFOCTPUPYIOLIUE IPUMEPHI
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSI, COETUHEHMUS ).
Buiuucnenus:

KOJIMYECTBA BEIEeCTBa, 00beMa M MacChl
pPEareHToB UM POIYKTOB MO
YpaBHEHUSM XUMHUYECKUX PEAKITUI

1 YCTHBIE€ OTBETHI C ONTOPOit

Ha HH(GOPMAIUIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIOJIb30BaTh U3YUYEHHbBIN MOHATUNHBIN
arnmapar Kypca XUMuu

1.3

DNEeKTPOIUTHYECKAS
JUCCOLUALUS.
XUMHYECKHE
peakuuu

B pacTBOpax

Teopus 2NEKTPOIUTUIECKON
JTUCCOLIMAIINU. DIEKTPOJIUTHI

Y HEDJIEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M AMCCOLUALIMY BEUIECTB

C Pa3JIMYHBIMU BUJAMU XUMHUYECKOM
cBs3u. CtreneHs qucconuanu. CHIIbHbIE
U cJa0bIe DJICKTPOJIUTHI.

Peaxiiuu noHHOTO OOMEHA. Y CIIOBUS

PackpbiBaTh CMBICII U3y4aeMbIX IOHATHH,
a TAKX€ CMBICII TEOPUH
AIEKTPOJUTHYECKON AUCCOLUAIMH.
OOBACHATD TPUUUHBI
AIEKTPONPOBOJHOCTH BOJHBIX PACTBOPOB
BEIIECTB, PA3IN4aTh CIA0bIe U CUIIbHBIC
AIEKTPOJIUTHI.

CocTaBiATh YpaBHEHHUS JUCCOIUALIAN
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MIPOTEKAHUS PEAKINii HOHHOTO OOMEHa,
MIOJIHBIE U COKPAIIEHHbIE HOHHBIE
ypaBHEHUs peakiuii. CBOMCTBA KUCIIOT,
OCHOBAHMI U COJICH B CBETE
MpeCTaBICHUM 00 3EKTPOTUTHUECKON
nucconuanni. KauecTBeHHbIE peaknu
Ha uoHkbI. [ToHsITHE O TUApPOIU3E

COJIEH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 31€KTpONPOBOJHOCTH
pacTBOPOB BEIIECTB, MpOIIecca
JTHUCCOLMALIMU KUCIIOT, IIeI04eH

1 coJiek (BO3MOKHO MCITOJIb30BAHHUE
BUJIEOMATEPHUAIIOB).

OnbITHI, WIUTIOCTPUPYIOIINUE TPU3HAKU
MIPOTEKAHUS PeaKIMii HOHHOTO OOMeHa
(oOpa3oBanue ocajka, BblJIeJICHUE ra3a,
00pa3oBaHKE BOJIbI).

Pacrnio3zHaBaHne HEOPraHMYECKUX
BEIIECTB C MOMOIIBIO0 KAaUeCTBEHHBIX
peakiii Ha HOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peaKIuy HOHHOT'O0 0OOMEHa B pacTBOpax
AICKTPOIUTOB (C 00pa30BaHKEM OCaJIKa,

BbIJIEJIEHHEM Ta3a, 00pa30BaHUEM BOJIbI).

KHUCJIOT, IIEJI0YEH U COJICH, MMOJIHbIE

Y COKpAILICHHbIC MOHHBIE YPABHEHHUS
XUMHUYECKUX PeaKlMii HOHHOTO OOMEHa,
KpPaTKUE NOHHBIE YPABHEHHUS POCTHIX
peakurii TUAPOIIU3a COJIEH.
XapakTepu3oBaTh 00IIME XUMUYECKHUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH IEKTPOJIUTHIECKON
JTYCCOLMALINY; TOATBEPKAATh CBOMCTBA
pUMEpaMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHUM XUMUYECKUX PEAKLIHM.
Pemiats sxciepuMeHTanbHbIE 3a]a41

o TEME.

[InmaHnpoBaTH M OCYIIECTBIATH

Ha MPAKTUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JieNaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA NPU MPOBEICHUH
71a00paTOPHBIX OIMBITOB U MPAKTUYECKUX
paoor.

CrnenoBaTh mpaBuiIaM 6€30MacHOM
paboThI B 1ab0OpaTopuun

[P UCTIOJIb30BaHUN XUMUYECKOU
OCy1bl U 000PYAOBaHUS.

[TpoBOAUTH BEIYUCIICHUS IO XUMUYECKUM
ypaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ilpaxmuyeckas paboma:

No 1. Pelienue skcnepuMeHTaIbHbIX
3a/1a4 1o TEeMe.

Buiuucnenus:

10 YPABHEHUSIM XUMHUYECKUX PEAKIUI

B Mape WK TPyIIIe.

BricTpauBath pa3BepHyThie TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(}OpMAIIHIO U3 YUCOHUKA U JIPYTHX
MCTOYHUKOB MH(OpMAIH, B TOM YHUCIIE
HNnTepuera

Uroro no pazgeny

17

HemeTaJiibl 1 MX COeAMHEHUS

2.1 | O6mas
XapaKTEePUCTHKA
XUMHYECKHUX
3JICMCHTOB
VIIA-rpynmnsi.
["amorenst

OO6m1ast xapaKTeprUCTHUKA TAIOTEHOB.
Oco00EeHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBA
MIPOCTBIX BEIIECTB — T'AJIOTEHOB.
XUMHYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3aUMOJIEUCTBUE C METAJIJIaMU,
HEMeTaIaMU, IIEJI0YaMHu ).
XnopoBogopoa. ComnsiHas KACIIOTAa,
XUMHYECKUE CBOMCTBA, ITOJTYyYCHHUE,
npuMeHeHue. [[ercTBue xopa

1 XJIOPOBOAOPOa HA OpTaHU3M
yeJioBeKa. BaxkHenume XJIopuIbl U UX
Hax0JICHUE B MIPUPOJIE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbIThI, OTpaXKaroIue GU3NIECKre

Y XUMUYECKHUE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHUH (BO3MOKHO HCIIOIb30BaHUE

OOBSACHITH 00IIHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAJIOB U UX
COCMHEHUN B MpejIesiax MaJbIX
MIEPUOJIOB U TJIABHBIX MOATPYII
[TepnoauuecKom CUCTEMBbI XUMHUYECKHUX
AJIEMEHTOB C YYETOM CTPOCHHS UX
aTOMOB.

Xapaktepu3oBarb GU3NYECKUE

Y XUMHYECKHE CBOHCTBA IIPOCTHIX
BEILIECTB rajJOreHOB (Ha MPUMEPE XJIOPa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPOIA,
XJIOpHJIa HATPHs ), CIIOCOOBI X
MOJIy4CHUS], MPUMEHEHHUE 1 3HAUCHHE

B MIPUPOJIC U )KU3HU YETIOBEKa.
OnpenensiTh XJIOPUI-UOHBI B PAaCTBOPE.
[InaHupoBaTh U OCYIIECTBIATH

Ha MPaKTUKE XUMHUCCKHE
AKCTIICPUMEHTHI, IPOBOUTH HAOIIIOICHHS,
JIeaTh BBIBOIBI TIO Pe3yJIbTaTam
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BHJIEOMATEPHUAJIOB).

O3zHakomiieHHe ¢ 00pa3liaMH XJIOPUJIOB
(ramoreHuioB).

JlabopamopHhuwiti onvim:

N3yyeHue CBOMCTB COJITHON KUCIIOTHI.
IIpoBeneHre KAYECTBEHHBIX PEAKIIUHI
Ha XJIOPUJ-UOHBI.

Ilpaxmuueckas paboma

No 2: TlostyueHune COTHON KUCITOTHI,
U3yUYCHHE €€ CBOMCTB.

Buiuucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAKIIUH,
€CJIM OJIH W3 PEareHToB JaH B U30bITKE

IKCIIEPUMEHTA TIPU TIPOBEICHUU
1a00pATOPHBIX OMBITOB M MPAKTUIECKUX
paboT.

CrnenoBath mpaBuiIaM 6€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIH30BAHUN XUMUYIECKON
TOCYBI U 000PYTOBaHUSI.

BricTpanBath pa3BepHyThIE TUCHMEHHBIC
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopMaIHio U3 yueOHHKa
Y CIIPAaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO

MCTIOJIb30BATh U3YUYECHHBIN ITOHSATUMHBIN
arnmapar Kypca XuMu1

2.2

Oomas
XapaKTepUCTHKA
XUMHUYECKUX
HIIEMEHTOB
VIA-rpynnsl. Cepa
U €€ COCJIMHEHUS

OO6mr1ast xapaKTepUCTUKA DJIEMEHTOB
VIA-rpynmer. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHbIEC CTENEHU
OKHCJICHUS.

Ctpoenue u puznyecKkre CBOMCTBa
MIPOCTHIX BEMIECTB — KHCIOPOJA U CEPHI.
AnnorpomnHbie MOAUGUKAIIMT KHCIOPOa
U cepbl. XUMHUYECKUE CBOMCTBA CEPHI.
CepoBoi0po/1, CTpOCHKE, PU3NYECKHE
Y XMMUYECKUE CBOMCTBA.

Oxcubl cephl Kak MPeICTaBUTENN
KHCJIOTHBIX OKCHUJIOB.

Cepnas kucnota, puanuecKre

1 XUMUYECKHE CBOMCTBA (00II1e Kak

OOBSACHSTH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl 1 uX COEUHEHUN C Y4ETOM
CTPOEHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE

Y XUMUYECKHE CBOMCTBA TPOCTOTO
BEILIECTBA CEPBI U €€ COCTMHEHUI
(cepoBOAOPOIa, OKCHIIOB CEPBL, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJIy4eHUs], MIPUMEHEHHE U 3HAaUCHHE
B IIPUPOJIE U )KU3HU YEJIOBEKA.
Onpenenars HAIUYUE CYJIb(PaT-HOHOB
B PacTBOpE.

OOBACHSTH CYITHOCTB SKOJIOTUYECKUX
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MPECTABUTEINS KJlacca KUCJIOT
U crienuduyueckue). XMMHUECKHe
peakinH, Jexaliue B OCHOBE
MIPOMBITIUIEHHOTO CIIOC00a MOTydeHUs
cepHoi kucinoThl. [Ipumenenune. Conu
CEPHOM KUCJIOThI, KAYECTBEHHASI pEaKIUs
Ha CyJb(aT-HOH.

Haxoxaenue cepol 1 €€ COeTMHEHU N

B nipupoe. XUMUYECKOE 3arpsi3HEHUE
OKPYKArOIIEU CPEIBI COCTUHEHUAMU
cepbl (KUCIOTHBIE 10K AH, 3arpsI3HEHNE
BO3/lyXa M BOJJOEMOB), CITIOCOOBI €T0
MpEeAOTBPAICHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakomIIeHHE C 00pa3aMu Cephl U ee
COeIMHEHUSAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUIEOMATEPHUAIIOB).
Habmronenue npoiiecca oOyriiMBaHus
caxapa noJi 1elCTBUEM
KOHLICHTPUPOBAHHON CEPHOU KUCIIOTHI.
JlabopamopHvie onvimeoi:

N3ydyeHne XuMUUECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCIIOTHI.
[IpoBenieHNE KaUeCTBEHHOM pEeaKIIUU Ha
cyJib(aT-uoH U HAOII0/ICHUE TPU3HAKA
ee MPOTEeKaHUs

npo0JieM, CBA3aHHBIX C ITepepadoTKON
COEIUHEHHN CEPBI.

[TmanupoBaTh M OCYIIECTBIISATH

Ha PAKTUKE XUMUYECKUE
AKCTIEPUMEHTHI, TPOBOIUTH HAOTIOICHUS,
JIeaTh BBIBOJIBI 11O PE3yJIbTaTaM
IKCIIEPUMEHTA.

CrnenoBath mpaBuiiam 6€301acHOM
paboThI B J1abopaTopuu

IIPY UCTIOJIb30BAHUU XUMUYECKOM
NOCY/Ibl U 000PYAOBaHUS.

[Tpon3BOANTH BBIUUCTICHUS

10 XUMHYECKUM YPaBHEHUSIM.
Hcronp30BaTh MU BHITIOJTHEHUT
y4eOHBIX 3a/IaHUHN TEKCThl YUCOHUKA,
CIIPaBOYHBIC MaTEPHAIIbI
(ITeproguvecKyro CHCTEMY XUMUYECKUAX
anemenToB JI. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUM

Y COJIeH B BOJIE, DJICKTPOXUMHUUECKHUH PsiJ
HaINpsHKEHU METaJIoB).

Hcrnonb30Bath MpH BHIMOJTHEHUN
y4eOHBIX 3aJJaHUM U B MpolIecce
HCCIIEI0BATENbCKOU EATETLHOCTH
HAyYHO-TIOMYJISIPHYIO JIATEPATYPY
XUMHUYECKOTO COACPIKAHUS, CIIPABOYHBIC
MaTepHabl, pecypchl IHTepHETa
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OOmas
XapaKTepUCTHKA
XUMHUYECKUX
AIIEMEHTOB
VA-rpynnsl.

A3ort, hocdop u ux
COEIMHEHUS

OO6mrast xapaKTepUCTUKA DJIEMEHTOB
VA-rpynnel. OcOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTEIEHU
OKHCJICHUS.

A3oT, pacpocTpaHeHUE B IPUPOJIC,
(bu3MYecKue 1 XMMUYECKHE CBOMCTBRA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GpU3NIEeCcKue U XUMUYECKUE
CBOMCTBA, OJIyY€HHE U IPUMEHEHUE.
Conm aMmMoHUsI, UX PUINIECKUE

Y XMMUYECKHE CBOICTBA, TPUMEHEHHE.
KauecTtBenHas peaxiusi Ha HOHbBI
aMMOHHUSI.

A30THas KHCIIOTa, €€ OJTy4YCHHUE,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(oOmue Kak mpecTaBUTEeNs Kiacca
KHUCJIOT U crienuduyueckue).
Hcnonbs30BaHWe HUTPATOB U COJIEN
aMMOHUS B KQU€CTBE MUHEPAITbHBIX
yaoOpeHnnii. XuMru4ueckoe 3arpsi3HeHUE
OKPYXKarUIEH Cpelibl COCTMHEHUSIMA
a30Ta (KUCIIOTHBIC JTOXK]IN, 3arps3HEHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
dochop, AITOTPOITHBIE MO M (BUKAITAN
dbocdopa, hpuznyeckre 1 XUMUIECKUE
cBorictBa. Oxcua pocdopa (V)

u pocdopHas KUcI0Ta, (PU3NIECKHe

OOBSACHSITH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB DJICMEHTOB
VA-rpyniibl 1 uX COEIMHEHH C Y4ETOM
CTPOEHHUSI UX aTOMOB.

Xapaktepu3oBath GU3NIECKUE

U XUMUYECKHE CBOMCTBA MPOCTHIX
BeIIeCTB a30Ta U pocdopa u ux
coeIMHEHUM (aMMHUaKa, Cojiel aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCUAA
docdopa (V) u pochopHOt KUCTOTHI,
dbocdaTon), crOcOOBI UX MOTYUEHUS,
PUMEHEHUE U 3HaYCHUE B IPUPOJIE

Y )KM3HU YEJIOBEKa.

OmnpenensaTe HOHBI aMMOHUS U hocdart-
MOHBI B PACTBOPE.

OOBACHATDH CYIIHOCTH YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHHEM
coeauHeHui a3oTa u ¢ocdopa

B OKPYXAIOILIEH Cpeie.

[TnanupoBaTh M OCYIIECTBIATH

Ha TIPAKTUKE XUMUYIECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOTIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA NP TPOBEICHUN
71a060paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHLI.

CrnenoBaTh npaBuiiaM 0€30TMacHOM
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Y XMMHUYECKUE CBOWCTBA, MOJIyYEHUE.
Hcnonw3oBanue GpocdaToB B KAYECTBE
MUHEPATBHBIX Y0OPESHHIA.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHE C PU3UUECKUMHU
cBolcTBaMu a3ota, hocdopa

1 UX COCIMHEHUM (BO3MOKHO
HCIIOJIb30BaHUE BUICOMATEPHUATIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
U GocPOpHBIX YIOOPEHHUIA.
[Toy4yenue, cobupanue, pacrio3HaBaHUE
Y U3y4YEHHUE CBOMCTB aMMHAKA.
B3aumoelicTBre KOHIIEHTPUPOBAHHOU
A30THOU KHUCJIOTHI C MEJBIO
(BO3MO>KHO UCTIOJIb30BAHUE
BUJIEOMAaTEPHUAJIOB).

JlabopamopHvie onvimei:
IIpoBeneHnE KaueCTBEHHBIX PEAKIIUMA
Ha MOH aMMOHHUS U pocdaT-uoH,

Y U3y4Y€HUE NPU3HAKOB UX
MIPOTEKAHUSI.

Ilpakxmuuecxas paboma

Ne 3: TlonmyueHne ammuaka, U3y4eHHue
€ro CBOKCTB.

Buiuucnenus:

110 YPAaBHEHUSIM XUMHUYECKUX PEaKIUil

paboThl B 1abopaTopuu

IIPU UCTIOJTB30BAHUH XUMUIECKOU
MOCY/IbI U 000PYI0BAHMSI.
[Tpon3BOANTE BEIUHUCTICHUS

0 XUMHYECKUM YPaBHEHUSIM.
Hcnonb30BaTh Ipy BHINOTHEHUH
y4eOHBIX 3aJaHUN TEKCThl YU4COHHUKA,
CIPaBOYHbBIE MaTEPUAIIbI
(MepUOTUIECKYIO CUCTEMY XMMHUIECKHIX
anemenToB JI. . Menneneesa, Tabnuiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHHI

U COJIEH B BOJIE, DJIEKTPOXUMUUECKHH psifl
HaIPsHKEHUI METAILIIOB)
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24

OOmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpynns.
Yrnepon

Y KPEMHHM, U UX
COEIMHEHUS

OO6mrast xapaKTepUCTUKA DJIEMEHTOB
IVA-rpynmsi. OcCO6€HHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIEC CTENEHU
OKHCJICHUS.

VYriepoa, amioTporHbie MOAUBUKAIIIH,
pacnpocTpaHeHue B IPUPOJE,
(bU3UYEeCKre U XUMHYECKUE CBOMCTBRA.
Ancopbmusi. Kpyrosoport yriepoja

B IIPUPO/IE.

Oxcunpl yraepoja, ux pusndyeckue

U XMMHYECKHE CBOMCTBA, NCHCTBHE

Ha )KUBBIC OPTaHU3MBI, ITOTYYCHUE

U IPUMEHEHUE. DKOJIOTUYECKUE
MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoja (IV), runoresa riiob6aibHOTo
MOTETUICHHSI KITMMaTa, MTapHUKOBBIN
¢ PexT.

VYronpHas KUCIIOTa U €€ COJIN, UX
(bU3UYECKUEe 1 XUMUYECKHE CBOMCTRA,
MOJIyYeHUE U TIPUMEHECHHE.
KadectBenHas peakmus Ha KapOoHaT-
noHbl. Vcronp3oBanue kapOOHATOB

B OBITY, METUIIMHE, IIPOMBIIIIJICHHOCTH
U CEJIbCKOM XO35MCTBE.
[lepBoHaUYaNBbHBIE TTOHSTHS

00 OpraHMYeCKUX BEIIECTBAX KaK

0 COeIMHEHUSIX yriepoja (MeTaH, 3TaH,

OOBSACHSITH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB
IVA-rpynmnsl 1 uX COEAMHEHNUN C Y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GU3NIECKUE

U XUMHYECKUE CBOMCTBA MPOCTHIX
BEILECTB yIiepo/ia U KPEMHHUS U X
COeIMHEHU (OKCUIOB YIJIepo/ia,
YTOJIBHOM KUCIOTHI, KApOOHATOB, OKCHAA
KPEMHHUSI, KPeMHHEBOU KUCIIOTHI,
CUJIMKATOB), CIOCOOBI MIX TTOJTyYEHUS,
MIPUMEHEHHUE U 3HAUYCHHE B TIPUPO/IC

Y )KU3HU YEJIOBEKa.

OOBSICHATH TPUYUHHO-CJICICTBEHHYIO
CBSI3b: CTPOCHHE BEIIECTBA — CBONCTBA
— MPUMEHEHUE — Ha TIpUMepax
COEIMHEHUI YTIIepOJa U KPEMHHUSI.
OnpenensaTe KapOOHAT- U CUIIUKAT-UOHBI
B pacTBOpeE.

OOBACHSTH CYIITHOCTh KOJIOTMYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKJICHUEM
YTJIEKUCIIOTO Ta3a B OKPYKaromiei
cpene.

[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BELIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUM (METaH, 3TaH,
STUJIEH, AlIETUJIEH, 3TAHOJI, TTIULEPHH,
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STUJIEH, alleTUJIeH, 3TaHOJ, TTTULEPHH,
YKCYCHasl KMCJIOTA).

[IpupoHbIe ICTOYHUKH YTIIEBOI0POIOB
(yrosb, IpUpOAHbIH Ta3, HePTh),
IPOAYKTHI UX NepepaboTku (OeH3HH),
UX pOJib B OBITY U MIPOMBILIIEHHOCTH.
[ToHsiTHE 0 OMOTOTUYECKU BAXKHBIX
BEII[ECTBAX: JKUPaX, OeJIKax, yrieBoaax —
U UX POJIY B )KU3HU YEJIOBEKA.
MarepuanbHO€ €IMHCTBO OPTaHHUYECKUX
Y HEOPTraHUYECKUX COEIMHEHU.
Kpemuuii, ero ¢puzndeckue

1 XMMUYECKUE CBOWCTBA, OJIyYEHHUE

u npuMenenne. CoeAMHEHUs] KpEMHUS

B nipupoie. O01mue mpeacTaBiIeHus

00 okcune kpemHus (1V) u kpeMHueBoi
KHCIIOTE.

Cunukatel, UX UCTIOIH30BAHUE B OBITY,
MEJIUIMHE, TPOMBIIIJICHHOCTH.
BaxHeiime cTpouTebHbIE MATEPUAIBL:
KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
)ene300etoH. [Ipobiembl 6e30macHOTO
HCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTepUaJIOB B IOBCETHEBHOM JKU3HHU.
XumuuecKkuii IKCnepumenm:
Jlemoncmpayuu:

Monenu KpUCTAINIMYECKUX PEIIETOK

YKCYCHAs KUCIIOTa), B3aUMOCBS3b
HEOPTraHUYECKUX COETMHEHH yriepoaa
Y OPTraHUYECKUX BEIICCTB.

OnuceIBaTh poJib OEIKOB, JKUPOB

U YTJI€BOJIOB B PYHKIIMOHUPOBAHUU
YKUBBIX OPraHU3MOB, COCTAB IPUPOJAHBIX
VMCTOYHHUKOB YTJIEBOJIOPOJOB, UX POJIb

B OBITY U IPOMBITINIEHHOCTH.
[TpoBOIUTH BHIYUCIICHUS 110 YPAaBHEHUSIM
XAMHUYECKUX PEAKIUH.

[T1aHUpOBaTH M OCYIIECTBIIATH

Ha PAKTUKE XUMUYECKUE
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOACHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEJICHUN
71a060paTOPHBIX OIMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath mpaBuiiam 6€30macHOM
paboTsl B 1aboparopuu

IIPY UCTIOJIb30BAaHUU XUMUICCKOM
MOCy/1bl U 000pPYAOBaHUS.
Hcronp30BaTh P BHITIOJTHEHUN
yueOHBIX 3aJaHUI TEKCThl yueOHUKa,
CIIPaBOYHBIEC MaTEPHAITBI
(ITeproguvecKkyro CHCTEMY XUMUYCCKUAX
sanemenToB JI. . Menneneea, Tabmuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHUH
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anMasa, rpadura, QyiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aJCOPOIINH
PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOHCTBOM
MIPOTUBOTa3a.

O3HakoOMIIEHHE C IPOAYKIIHEH
CHJIMKATHOM MPOMBIIIIEHHOCTH
(Bugeomarepuansl: cuiavKaTHas
IIPOMBIIJIEHHOCTB ).

Mopenu MOJIEKYJI OpraHUYEeCKUX
BELIECTB.

Jlabopamopmuwiii onvim:

[Tomyuenue, coOupanue, pacrio3HaBaHHe
Y U3Y4YEHUE CBOMCTB YIJIEKUCIIOr0 Tasa.
[IpoBeneHue Ka4eCTBEHHbBIX pEeaAKIIUN

Ha KapOOHAT U CUJIMKAT-UOHBI

Y M3Y4YCHHE TPU3HAKOB HX

MPOTEKAHMS.

IIpakmuueckue pabomol:

Ne 4. TTonmyuenue yriaekucnoro rasa,
W3Y4YEHHE €TI0 CBOUCTB.

Ne 5. Pemienue skcriepuMeHTanbHbBIX
3a/1a4 1o teMe «BaxkHeilire HeMeTaibl
U UX COCIUHEHUS.

Boviuucnenusa:

M0 YPaBHEHUSIM XUMUYECKUX PEaKIIUn

Y COJIEU B BOJE, DJICKTPOXUMUYECKUU P
HaIPsHKEHUI METAIIIOB)

Hroro o pazgeny
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MeTaiibl M X COeTUHEHUS

3.1

OO01ue cBoicTBa
METAJUIOB

OO01as xapakTepuCTUKa XUMUYECKIX
2JIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX
noJjioxkenusd B [lepuoanueckon cucreme
XAMHYECKHX PJICMCHTOB

JI.11. MeHneneeBa u CTpOEHUS aTOMOB.
Crpoenue MeTauioB. Metajuinueckas
CBSI3b U METa/INYECKast
KpUCTAJNTNYECKas perieTKa.
DIEKTPOXUMHYECCKUM PSIT HATTPSKEHUM
MeTauIoB. OU3HdecKre U XUMUYECKHUE
cBoiicTBa MeTaiu10B. OO1IHE CIIOCOOBI
noxy4yenusi meramioB. [lonsitue

0 KOPpO3UHU METAJIIOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI KX OT KOPPO3UHU.
CmuiaBsl (CTanb, 4YyT'yH, JIOPaTIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY

Y MPOMBIILICHHOCTH.

Xumuueckuii IKcnepumeHm:
Jlemoncmpayuu:

OO6pa3iibl METAJJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOYKHO MCITOJIb30BaHUE
BHJICOMATEPHAIIOB).

JlabopamopHhvie onvimol:
O3zHakomiieHHe ¢ 00pa3iaMu METaNIOB
U CILJIAaBOB, UX (DU3UUYECKUMU

PackpbIBaTh CMBIC U3y4aeMbIX HOHATHM
Y TIPUMEHSITh 3TH TIOHATHSI IPY OTUCAHUH
CBONCTB BEILECTB U UX IPEBPALLECHUM.
OOBsICHATH 0011IME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB AJIIEMEHTOB-
METaJUIOB U UX COEAMHEHUH C y4ETOM
CTPOCHUS UX aTOMOB.
XapakTepu30BaTh CTPOCHUE METAILIOB,
oO1mue PU3NIecKue U XUMUIECKHE
CBOWCTBA METAJIJIOB.

XapakTepu3oBaTh 0OIIUE CITOCOOBI
MOJIyYCHUS] METAJIOB.

OnuchIBaTh CMOCOOBI 3aIIUTHI METAJJIOB
OT KOPPO3HH.

CrnenoBaTh mpaBuiIamM 0€30MaCHOM
paboTsl B 1abopaTopuu

TP UCTIOJIb30BAHUU XUMUYECKON
nocyzAbl U1 000py10BaHUSI.
[Tpou3BOANTH BEIYUCTICHUS

10 YPaBHEHUSIM XUMHUYECKUX PEAKITUH,
€CJIM OJIUH U3 PEareHTOB COACPIKUT
TIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe

B T1ape WK TPYIIIIC.

Hcrnonb30BaTh Mpy BHIMOTHEHUN
y4eOHBIX 33JIaHUI TEKCTHI Y4eOHMKa,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPaBHECHHSIM XUMHYECKUX PEAKIUN,
€CJIM OJIVH U3 PEAreHTOB COACPKHUT
MIPUMECH

CIIPaBOYHBIE MATEPHUAIIBI
(ITepuoandecKyro CUCTEMY XUMHUUECKUX
anemenToB [I. 1. MenneneeBa, Tabmuiy
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUM

Y COJIEH B BOJIE, DIIEKTPOXUMUYECKHUM PsiJT
HaIpsSHKEHUI METaJUIOB)

32

Baxueiimnme
METAJUIbI U UX
COCIMHEHUS

16

[[lemoyHbIE METAIITIBL: TTOJIOKECHUE

B [leproguueckon cucreme XMuMHUYECKUX
anemeHToB [[.M. MeHpaeneena,

CTPOEHUE UX ATOMOB, HAXOXK/JICHHUE

B rpupoje. PU3nyecKue 1 XUMAYECKUE
CBOMCTBA (Ha MpUMepe HATPHs

1 kanus ). OKCUIbI ¥ TUIPOKCHUJIBI HATPUS
u ks, [[pumMeHeHue menoYHbIx
METAaJJIOB U UX COCIUHCHUMU.
[[{enouHO3eMeNbHBIE METAJLIBI MArHUI

U KaJIbIUH: MOJIOKECHHE

B [leproanueckon cucteMe XMMHYECKUX
sanemeHToB .M. MenneneeBa, ctpoeHue
HUX aTOMOB, HaXOKJICHUE B IPUPOJIE.
duznyecKkrue U XMMHUYECKHUE CBOMCTBA
Marums U Kajplus. BaxxHenmme
COCJIMHECHUS KaJblUs (OKCHI,
TUAPOKCHU]I, COJTH ). JKECTKOCTH BOJIBI

U CIIOCOOBI €€ yCTpaHEHUSI.

AJFOMUHUN: TTOJIOKEHNE
B [lepuoanueckon cucreme

OOBACHATDH 0011IKE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB 3JIEMEHTOB-
METAJIJIOB U UX COEMHEHU B IPyIax

C YYE€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh GU3NYECKUE

Y XMMHAYECKUE CBOKCTBA MPOCTHIX
BEILIECTB METAJJIOB U UX COCTMHEHUN
(OKCUII0B, TUAPOKCUIOB, COJIEH),
CIIOCOOBI UX TIOJTYYCHHUSI, TPUMEHEHUE

Y 3HAYEHUE B MPUPOAE U )KU3HU
YeJIOBEKA.

VYcranaBiauBaTh NPUUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MMPUMEpPaxX U3y4aeMbIX BEIIECTB.
Pacnio3naBaTh ¢ MOMOIIBbIO KAYECTBEHHBIX
peakIuii HIOHbI METaJUIOB: MarHus,
KaJIBITUS, ATFOMUHMS, IIMHKA, ykele3a (1)
u xenesa (I1I), menu (11).

JlokaspiBaTh aM(OTEPHBIN XapaKTep
OKCHUJIOB ¥ TUJIPOKCHJIOB aTFOMUHUS
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XUMHYECKUX IJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
Haxo0JieHue B mpupojie. duznueckue

1 XUMUYECKHE CBOMCTBA aTFOMHUHUS.
AmMdoTepHbIE CBOHCTBA OKCH/IA

Y TUAPOKCHUA ATFOMUHUSL.

JKeneso: nonoxenue B [lepuonnueckon
CHCTEME XHUMHUYECKUX IJIEMEHTOB

J.1. MenaeneeBa, CTpOEHHE aTOMa,
Haxo0JieHue B mpupojie. duznueckue

1 XMMUYECKHEe CBOMCTBA JKeJe3a.
Oxkcuppl, rtuaApoKcuabl U comnu xenesa (1I)
u xene3a (III), ux cocras, cBoiicTBa

Y TIOJTy4YCHUE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OcoOeHHOCTH B3aUMOJICHCTBHS OKCH/IA
KaJIbITUSI M HATPHUS C BOJION (BO3MOKHO
HCIIOJIb30BaHUE BUIEOMATEPHUATIOB).
OxkpaimBaHue MIaMEHU HOHAMU
HATpHs, KaJIus U KaJIbIUs

(BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB).

Hccaenosanue cBOMCTB KECTKOM BOBI.
[Iporecc ropenus xene3a B KUCIOPOIe
(BO3MOYKHO MCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB).

U IIUHKA.

[InannpoBaTh ¥ OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOIUTH HAOIIIOICHUS,
JieNiaTh BBIBOJIBI 10 pe3ysbTaTaM
HKCIIEPUMEHTA IIPU IIPOBEICHUU
71a00PATOPHBIX OIBITOB U MPAKTUYECKUX
paboT.

CnenoBaTh npaBuiiaM 0€3011aCHON
paboTHI B J1aOOpaTOpUu

IIPU UCTIOIb30BAHUH XUMUYECKOU
MOCY/IbI ¥ 00OPY/IOBAHMS.
[Tpon3BOaUTE BEIUUCIIEHUS

10 XUMUYECKUM YPaBHEHUSIM.
Y4acTBOBaTH B COBMECTHOM paboTe

B IIape WJIM TPYIIIE.

BricTpanBath pa3zBepHyThl€ TUCbMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UHQOpMAIHIIO U3 YUeOHUKA

U CIPAaBOYHBIX MAaTEPHUAJIOB, IPAMOTHO
MCIIOJIb30BaTh U3y4YEHHBIN TOHATUHBIN
anmnapar Kypca XUMUU
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Jlabopamopuvie onvimoi:

[IpoBeneHre KaueCTBEHHBIX peaKIuii
Ha UOHBI (MarHusi, KaJablUs, aTFOMUHUSA,
uuHka, xenesa (II) u xenesa (III), menu
(IT), onucanue MpU3HAKOB UX
MPOTEKAHUSI.

Uccnenoanue ampOTEpHBIX CBOWCTB
TUAPOKCUJIA ATTFOMUHHUS U THAPOKCHUIA
IIUHKA.

lIpakmuueckue pabomol:

No 6. ’KecTkOCTb BOJIbI U METO/IBI €€
YCTpaHECHMUSI.

Neo 7. Pemienue 3kcriepuMeHTalbHbBIX
3a7a4 o reMe «BakHeun1me MeTabl
U UX COCMHEHUSD.

Buiyucnenus:

10 YPaBHEHUSAM XUMUYECKHX PEAKIIUH,
€CJIM OJIMH U3 PEareHTOB JiaH B U30bITKE
WJIU COAEPKUT MPUMECH;

MacCOBOM JI0JIM BBIXO/1a MPOAYKTa
peakiuu

Wroro no pazneny 20

XuMuA ¥ OKpY:KaLas cpeaa

4.1 | Xumus 3 BemecTsa u Marepuaiisl B IOBCEAHEBHOM | XapaKTEPU30BATh POJIb XUMUU
Y OKpYKaroas KU3HU 4enoBeka. bezonmacHoe B Pa3IUYHBIX c(pepax 1esaTeIbHOCTU
cpena UCII0JIb30BAaHUE BEUIECTB U XUMUYECKUX | JIIOJEH, OCHOBHBIC BEIECTBA

peakuuii B ObITy. [lepBast momorib

N MaTcpHrabl, IPUMCHACMBIC B JKU3HU
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IPU XUMHAYECKUX 05KOTax
Y OTPAaBJICHUSX.

XUMHYECKOE 3arpSI3HEHUE OKPYKAKOIIEU
cpenbl (mpeaenbHas A0MmycTUuMas
KOHIIEHTpauus BemecTB. Poinb xumun

B PEIIIEHUH IKOJIOTHYECKUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3yuenue 06pa3oB MaTepralioB
(cTexJ10, CIJIaBbl METAILJIOB, TOJIMMEPHBIE

MaTepHuabl)

COBPEMEHHOTO YEJIOBEKa.
OOBSACHATH yCIIOBHS O€30ITaCHOTO
WCIIOJIHh30BAHUS BEIIECTB U XUMHIECKUX
peakiuii B OBITY.

AHanu3upoBaTh U KPUTUUYECKU
OIICHUBATH MH(OPMAIIHIO O BIUSHUH
MIPOMBIIIUIEHHOCTH, CEIBCKOT0 X0341CTBA,
TpPaHCIIOPTA U AP. HA COCTOSIHUE
OKPY’KArOIIEU CPEIBL.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOIILIb

MIPU XUMUYECKUX 0’KOTaX ¥ OTPABJICHUSIX.
[IpuHuMath ydyactue B 00CYKIEHUU
po0JIeM XUMHYECKON U IKOJIOTHYECKOMN
HaIpaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO TIpodIeMe

Y TIpeJjiaratb BO3MOXHBIC ITyTH €€
peIIeHHS

Uroro no pazaeny: 3
PesepBHOE Bpems 3
OBILEE U1CJIO HACOB 68
[10 [TIPOT'PAMME
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NEPEYEHb (KOJUP®UKATOP) PACIHIPEJEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUSI IO XUMUHU

B ¢enepanpHpIX M pernoHAIBHBIX IPOLEAYPAX OLEHKU KayecTBa O0Opa30BaHUs
HCIIOJIb3YETCs MepedyeHb (KOAU(PHUKATOP) pacHpe/leIeHHbIX M0 KiIaccaM MpPOBEPSEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOW MPOTpaMMBbl
OCHOBHOT0 00111er0 00pa30BaHUs U 3JIEMEHTOB COJIEP/KAHUS 110 XUMUHU.

8 KITIACC

IIpoBepsieMble TPeOOBaHUSA K Pe3yIbTaTaM OCBOCHHUS OCHOBHOI1 00pa30BaTe/IbHOIM
MPOrpaMMbI

Kon [TpoBepsiemblie MPeAMETHBIE PE3YIbTATHI OCBOECHUSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbLHON MPOrpPaMMbl OCHOBHOT'O 00111eT0 00pa30BaHUs
pe3yJabpTara
1 ITo Teme: «IlepBoHayYaNbHBIE XUMUYECKUE TTOHSATHS
1.1 pAaCKpbIBaTh CMBICII OCHOBHBIX XWUMHYECKHUX IIOHSATHM: aTOM,

MOJIEKYJa, XUMHYECKUW DJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOJHOPOIHAs), BaJCHTHOCTH,
OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJISIpHAas Macca, KOJIMYECTBO
BEIIeCTBa, MOJIb, MOJISIpHas Macca, MaccoBas J0Jisi XMUMHYECKOTO
DJIEMEHTa B COCIMHEHUH, MOJSIPHBIA 00BEM, XUMHUYECKasl PEeaKiius,
KJacCU(pUKaLUs  peakuuil: peakluu  COCAMHEHHUS,  PEaKIHUH
pasnoKeHus, peaxiuu 3aMeIeHMS, peaxiuu oOMeHa,
9K30- M SHAOTEPMHUYECKHE DEaKIHH, TEIUIOBOM 3(dexT peakuuwu,
pacTBOp, MaccoBasi J0Jisl BeniecTBa (MPOIEHTHAs KOHIIEHTpAIs)
B pacTBOpe

1.2 HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMMHYCCKHUX TIOHSTHM
W IIPUMCHATH 9THU IMOHATHA IIPU OITMCAHUHN BCUICCTB U NX HpeBpaI]_IeHI/Iﬁ

1.3 UCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY ISl COCTaBleHUs1 (GOopMyI
BEILECTB U YPAaBHEHUN XUMHUECKUX PEAKIIH

1.4 pacKpbIBaTb CMBICI 3aKOHOB COXpPaHEHMs MAaccChl  BEIIECTB,
IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIPHOIO YYEHUS, 3aKOHa
ABorazipo

1.5 ONpENessITh  BAJCHTHOCTb aTOMOB JJIEMEHTOB B  OWMHApHBIX
COEJIMHEHUSX
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1.6

KJIacCU(PUIMPOBATh XUMUYECKHE PEAKIMU (10 YUCITy U COCTaBY
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3P HEKTY)

1.7

BBIUHCIISITh OTHOCUTEIBHYK) MOJICKYJISIPHYIO U MOJISIPHYIO MacChl
BCILIECTB

1.8

BBIYHCIIATh MAaCCOBYIO JIOTK0 XMMHUYECKOTO AJIEMEHTa 1o (hopmyrie
CO€JIMHEHUS,

1.9

BBIYHCJIATH MAaCCOBYHO JOJIIO BEUICCTBA B PaCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS — HAOII0ICHUE,
U3MEpPEHHE, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICJICHHBI )

ITo Teme: «BaxuHenmme MMPEACTABUTCIIM HCOPraHMICCKHUX BCIICCTB»

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TTOHSITHI: OKCH O, KHNCJIOTA,
OCHOBAHUE, COJIb

2.2

ONPENENATh MPUHAJJICKHOCTh BEIIECTB K ONpPENEIEHHOMY KIaccy
COoeIMHEeHU 1o hopmyam

23

KJ'IaCCI/Iq)I/IHI/IPOBaTB HECOPraHNM4YCCKHEC BCUICCTBA

24

XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOWCTBA BEIIIECTB
pa3IM4YHBIX  KJJACCOB, NOATBEPXKAAs  ONHWCAHWUE  MOpUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI

2.5

MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'O0 COCTaBa, BO3MOXHOCTH IPOTEKaHUS XUMUYECKUX
MpEBPAICHUI B PA3JIMYHBIX YCIOBUSIX

2.6

cleoBaTh ~ MpaBWJIaM  TIOJB30BaHUS ~ XUMHUYECKOM  TOCYAOH
U J1abOopaTOpHBIM OOOPYJOBAaHUEM, a TAKXKE MpaBUIAM OOpaIieHus
C BEIIECTBAMHU B COOTBETCTBHUU C HHCTPYKIUSMHU IO BBITIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO W COOHMPAHUIO
ra3000pa3HBIX BEmIeCTB (BOAOPO/A M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMpEACIIEHHOW MacCOBOWM JOJeH pacTBOPEHHOTO
BEIECTBA, ITUIAHUPOBATh W MPOBOJUTH XUMHUYCCKUE SKCIICPUMEHTHI
10 PAaclo3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT C TMOMOIIBIO
WHJIUKATOPOB (J1akMyc, peHondTaaenH, METUIOPaHXK U APYTrue)

2.7

IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEAKLINN

I[To Teme: «llepuomnueckuit 3akoH u Ilepuomuueckas cucrema
xumuyeckux snemeHtoB J[.M. MenneneeBa. CtpoeHME aTOMOB.
Xumuyeckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIAM

3.1

PacCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX TMOHSATUH: SAPO aToMma,
AIIGKTPOHHBIA CJIOW aromMa, aTOMHas OpOUTalb, paJAUyC aroMma,
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XUMHUYCCKasA CBiA3b, IOJIPHAA KW HCIIOJIAPHASA KOBAJICHTHASA CBA3b,
QJICKTPOOTPHULATCIIBHOCTb, HOHHAasA CBA3b, HOH, KAaTHOH, aHHOH,
CTCIICHb OKHCJIICHUA

3.2

KJIaCCI/I(l)I/IHI/IPOBaTB XUMHWYCCKHUEC 3JICMCHTbBI

3.3

OMMCHIBATh U XapakTepus3oBath Tabianmunyio popmy Ilepuonnueckoit
CUCTEMBl XMMHUYECKHX D3JIEMEHTOB: pa3jinyaTh IOHSITHUS «IJIaBHAs
noarpynna (A-rpynma)» u «mobouyHas noxarpynna (b-rpymma)y,
«MaJjbie» U «O0JIbIINE) MEPUOIbI

3.4

packpeiBath cMbIch [lepuogmueckoro 3akona [[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAHHE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKHX 3JIEMEHTOB OT MX MojoxeHus B [lepuoanueckoil cucreme

3.5

COOTHOCUTh  00O3Ha4YeHHs, KOTOphlE HMMEIOTCS B  TalmuIie
«Ilepnonnueckas cucrema XUMHUYECKHX AJIEMEHTOB
JA.W. MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsn sizpa, o0liee Yucio
JIEKTPOHOB U PACHPEIEIECHUE UX 10 JIEKTPOHHBIM CIIOSIM)

3.6

OIIpCACIIATD CTCIICHb OKHCJICHUA OJICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX

3.7

ONpeNeNsiTh BHUJI XUMHUYECKONM CBS3M (KOBaJ€HTHasT M HWOHHAs)
B HEOPTAaHUYECKUX COETUHEHUSAX

IIpoBepsieMblie 3JIeMEHTHI COIEPKAHUS

Kon [TIpoBepsieMblil JIEMEHT CONECPKAHUS
1 IIepBoHaUaIbHBIE XUMUYECKUE IOHATHS

1.1 [Ipenmer xumuu. Ponp XUMHUM B )KHU3HH YETOBEKA. XUMUS B CUCTEME HAYK.
Tena n BemecTBa. OU3NYECKUE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSTHUE
BEILECTB

1.2 [TonsiTne 0 Meromax MO3HAHUA B XUMUH. UHCThIE BEIIECTBA U CMECH.
CrniocoOsI pazjeneHust cMeceit

1.3 ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3JeMeHTbl. CHUMBOJBI XHUMUYECKHX
anemMeHToB. lIpocThle M CHOXKHBIE BelIECTBA. ATOMHO-MOJEKYJISPHOE
YUEHHE

1.4 Xumudaeckass ¢Gopmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHX DSJIEMEHTOB.

3aKOH IIOCTOSIHCTBA COCTaBa BCIIIECTB. OTtHocuTenbHAs aTOMHas Macca.
OTtHOCHUTENLHAS MOJICKYJSIpHAsT Macca. MaccoBas J0JI1 XHUMHUYCCKOI'O
9JICMCHTA B COCAMHCHHUHU
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1.5

KomnuectBo BemecTBa. Monbs. MonsipHast macca. B3auMocCBs3b KOJIMUECTBA,
MaccChl M 4YHUClIa CTPYKTYPHBIX €AUHUI] BemiecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COCTMHEHUN

1.6

dusnyeckre U XUMUICCKUE SBJICHUS. XUMHUUYECKas PeaKIus U e¢ MPU3HAKHY.
3aKOH  COXpaHEHHS  MacChl  BEMIECTB. XHMHYECKHE  YpPaBHCHHS.
Knaccudukanus XUMHUYECKUX peakiui  (COSTUHEHUs, pPa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMHYECKAN DKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM TOCYIOH,
C TmpaBujaMu paboOTel B JaboOpaTopud MW MOpHEMaMH OOpaIleHUS
c JabopaTopHBIM OOOpPYAOBAaHHEM, HM3YYCHHE W OINHUCAHWE (PU3MUECKHUX
CBOWCTB 00pa3Ii0OB HEOPraHWYECKHX BEIIECTB, HaOMIOACHUE (PU3MUECKUX
(mnaBieHUE BOCKA, TassHUE JIbJla, paCTUpaHUE caxapa B CTYIKE, KUICHUE
W KOHJICHCAIlMs BOJIbI) M XHUMHUYECKUX (TOpPEHHE CBEYHU, IMPOKAIMBAHUE
MEHON TMPOBOJIOKU, B3aMMOJCHCTBHE MeJla C KHUCJIOTON) SIBJICHUH,
HaOIOZICHNE W ONMHUCAaHWE MPU3HAKOB MPOTEKAHWS XUMHYECKUX PEaKIIui
(paznoxxkeHue caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue tuapokcuaa Mmenu (II) mpum HarpeBaHuu, B3aMMOJICHCTBHE
xene3a ¢ pactBopom comu Menu (II), m3ydenume crmocoOoB paszaeneHus
cMecei (C MoMOIIbI0 MarHuTa, (GPUJIbTPOBAHUE, BHITAPUBAHUE, TUCTUIUIALIMS,
xpomatorpadus), TpoBeaeHHUE OYUCTKH MOBAPEHHOW CONH, HaOIIOIEeHUE
Y OMMCAHWE PEe3yJIbTATOB IMPOBEACHHUS OIbITA, WLIHOCTPUPYIOIIETO 3aKOH
COXpPaHEHHS MaCChl, CO3/TaHUE MOJIeJIeld MOJIEKYJ (IIIapOCTEePIKHEBBIX )

BaxHeimme npeacTaBUTENN HEOPTAaHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — aneMeHT U mpocToe
BeniecTBo. Haxoxmenue Kuciaopoa B mpupoie, Gu3ndecKue 1 XUMUIECKIE
cBoricTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopoaa. CrocoObl
MOJTyYeHUs] KUCIOpoaa B 1ab0paTopuu M MPOMEBIIIIEHHOCTH. KpyroBopoT
Kucnoposa B mpupojie. O30H — aIoTpoIHas MoAU(pUKAIMSI KUCIOPOaa

2.2

TemnoBoit 3pdexT XuMUUECKOil peakinu, TEPMOXUMHUUECKHE YpaBHEHHUS,
9K30- U HJIOTEPMHUYECKUE peakuuu. TOMIMBO: yroib U METaH. 3arpsA3HEeHUe
BO3/yXa, YCWIEHNE NApHUKOBOTO 3P (eKTa, pa3pylIeHUe 0O30HOBOT'O CIIOSI

23

Bonopon — »nemeHT u mnpocroe BemiecTBo. HaxoxkaeHue Bopopoaa
B Mpupoje, (u3nuecKkue U XMMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noxy4enus. Kucinorsl u conu

24

Mounsipablit 00beM ra30B. PacdyeTsl o XMMHUYEeCKUM ypaBHEHHSIM

2.5

Odusnueckne CBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpEI.
HacelllleHHBIE ¥ HEHACBHILIEHHBIE PAcTBOpPbl. PacTBOPpMMOCTH BEIIECTB
B BoJie. MaccoBasi 107151 BEIECTBA B PaCTBOPE. XUMUYECKUE CBOMCTBA BOJIBI.
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OcHoBanus. Posib pacTBOpOB B IpHUPOJE U B XKU3HU desioBeka. KpyroBopor
BOABl B TpHpoje. 3arps3HeHUE MNpPUPOJHBIX BoJ. OXxpaHa M OYMCTKA
MIPUPOIHBIX BOJT

2.6

Knaccudukanus neopranmveckux coeaunenuit. Oxcunpl. Knaccudukanuys
OKCHJIOB:  coJieoOpasytomue (OCHOBHBIC, KHUCIOTHBIC, aM(OTEPHBIC)
u  HecomeoOpasytouime.  Homenkmatypa  okcugoB.  Dusmyeckue
Y XMMUYECKUE CBOMCTBA OKCUAOB. [lomydueHne okcuioB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenkmarypa ocHoBaHni. PHU3MYECKHME U XUMHUYECKHE
cBONMCTBa OCHOBaHUU. [lonydyenue ocHOBaHUN

2.8

Kucnoter. Knaccudukamus kucnor. Homenknatypa kucinor. duznueckue
U XUMHYECKHe cBoMcTBa KUCHOT. Psan aktusHocti MetasuioB H.H. bekerosa.
[Tomy4yeHnue KUCIOT

29

Conu. Homenknatypa comneil. @u3nueckrue U XMMUUECKHUE CBOMCTBA COJIEH.
[Tonyuenue coneu

2.10

I'eneTnyeckas CBsI3b MCKAY KiIaCCaMHU HCOPTraHNYCCKHUX COC€IUHCHUU

2.11

XVMMHUYECKUI SKCIEPUMEHT: KaueCTBEHHOE OIpEJEICHHEe COAepKaHUs
KHCJIOPOJIa B BO3yXe, MOIyYeHHEe, COOMpaHne, paclio3HaBaHUE U U3yUCHUE
CBOWMCTB  KHUCJIOpOJa, HaOJIIOJICHHWE  B3aUMOJICHCTBUSL  BEIIECTB
C KHUCJIOPOJOM U YCIJIOBHSI BO3HUKHOBEHHUSI W MPEKpaIICHUs TOPEHUS
(mokapa), 03HAKOMJICHUE ¢ OOpa3llaMHi OKCHJIOB U OMHCAHUE UX CBOMWCTB,
MoJIydeHue, CoOMpaHue, Paclo3HaBaHWE W HM3yYEHHWE CBOWCTB BOJOPOJA
(ropenue), B3aumoeicTBue Bojgopoaa ¢ okcuaoMm meau (II) (BozMoxkHO
UCIIOJIb30BAaHUE BHUJEOMATEpUANIOB), HaOII0JeHue O00pa3loB BELIECTB
KOJIMYECTBOM | MOJIb, HCCIIEJOBAaHUE OCOOCHHOCTEW PAaCTBOPEHHUS BEILIECTB
C pazIuYHON PacTBOPUMOCTBHIO, PUTOTOBJICHUE pPacTBOPOB
C  ONpPENECIICHHOM  MAacCOBOM  JOJIEM  PAaCTBOPEHHOIO  BEIIECTBA,
B3aMMO/JICHCTBUE BOJbl C METAJJIaMHU (HATPUEM M KaJbI[UeM) (BO3MOXHO
WCIIOJB30BaHUE BHUJICOMATEPHUANIOB), OMNPEACICHUE PACTBOPOB KHUCIOT
M IIeNoYell C TIOMOIIBI0 HWHAMKATOPOB, HCCIEAOBaHHE 0O0pa3IoB
HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOACHUE W3MEHEHUS
OKpacKM HWHJIMKATOPOB B pPacTBOpax KHUCJIOT U IIEJI0Yei, HU3y4YeHUE
B3aumozencTeus okcuaa meau (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT
C MeTajulaMH, pEaKIui HeWTpaiu3aluu, MOJIyYEeHUE HEepacTBOPUMBIX
OCHOBaHM, BBITECHEHUE OJHOrO0 MeETajla JIPyTMM M3 pacTBOpa CoJIH,
pelIeHre SKCIePUMEHTANbHBIX 3a/lad Mo Teme «BakHelme Kiacchl
HEOPTraHWYECKUX COEIMHEHUI)

55



®denepanbHas pabouast mporpamma | Xumusi. 8—9 kiaccel (60a30BbIH YPOBEHbD)

[Tepnoanueckuii 3akoH u llepuoanueckas CHCTEMAa XUMAYECKHUX SJIEMEHTOB
J.1. MenpaeneeBa. CTpoeHHEe aTOMOB. XUMUUYECKAs CBSI3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEIbHBIC PEAKIINHT

3.1

[lepBble TOMBITKM KJIACCU(PUKAIMKA XUMUYECKHX 3JeMeHTOB. [loHsiTHe
O rpynmnax CXOAHBIX JJIEMEHTOB (IIEJOYHbIE U IIEIOYHO3EMEIIbHbIC
METaJIbl, TaJlOT€Hbl, MHEPTHbIE Tra3bl). DJIEMEHThl, KOTOpble O0O0pa3yloT
aMm(poTepHbIE OKCUIBI U TUAPOKCU/IBI

3.2

[lepuonnueckuil 3akoH. [lepronnueckas cucteMa XUMUYECKHX 3JIEMEHTOB
.M. MenneneeBa. KopoTkonepuogaHas © UIMHHONEPUOAHAS (HOPMBI
[lepuonnueckoit cucreMbl xumuyeckux saemeHToB .M. Menpaeneena.
[Tepuoabt u rpynmel. PU3NYECKUN CMBICI MOPSAIKOBOTO HOMEPA, HOMEPOB
[IEPUO/IA U TPYIIIIBI AJIEMEHTA

33

Ctpoenue atomoB. CocTtaB aTOMHBIX siiep. MI3oTonbl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB IepBbIX 20 XHUMHUYECKHX 3JIEMEHTOB
[Tepuognueckonr  cucrembr  JI.M.  MengeneeBa.  XapakTepucTuKa
XUMHYECKOTO 3JIEMEHTA IO €ro mnoJyioxkeHuro B Ilepromnueckoit cucreme
J.1. MenneneeBa

3.4

3aKOHOMEPHOCTM HM3MEHEHHsI paJuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB,
METAJUINYECKNX M HEMETAIMYECKUX CBOWCTB II0 TPyNIaM MU IEPUOJAM.
3nauenue Ilepmommueckoro 3akoHa u  Ilepuonmyeckodl  cUCTEMBI
XUMHYECKHUX JIEMEHTOB Il pa3BUTHs HayKu U npakTtuku. .M. Mennenees
— YUYEHBIN U TPAXKIAHUH

3.5

Xumnueckass cBsizb. KoBaneHTHast (MOJsipHass W HEMOJIAPHAsi) CBSI3b.
DIEKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMEHTOB. MlOHHAs CBA3b

3.6

Crenenb  okucieHus.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchbl okuciieHnst 1 BOCCTaHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIHU

3.7

XVUMUYECKUN SKCIEPUMEHT: HU3Yy4YeHHE OO0pa3loB BELIECTB METaJJIOB
Y HEMETAJUIOB, B3aUMOJIEUCTBUAE TMAPOKCHIA IMHKA C PAaCTBOPAMM KHUCIJIOT
U LIeJ0Yel, TPOBEICHUE ONBITOB, HIUIOCTPUPYIOIIUX  IIPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuil  (ropeHue,  peakuuu
Pa3JIOkKEHHUSI, COCIUHEHUS )

56



®denepanbHas pabouast mporpamma | Xumusi. 8—9 kiaccel (60a30BbIH YPOBEHbD)

9 KITACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsieMble IPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 0o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO 00Opa30BaHuUs
pe3ynbTara
1 1o Teme: «BemecTBO 1 XUMHAYECKasl PEAKLINASD)

1.1 pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHW: PpPacTBOD,
AIEKTPOJIUTBI, HEIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS AUCCOLUALMS,
peakiMy MOHHOrO OOMEHa, KaTaiu3aTop, XMMUYECKOE paBHOBECHE,
oOpaTuMbie u HEeoOpaTUMbIe peakuuu, OKHCIIUTEIIbHO-
BOCCTAHOBUTEJIBHBIE  PEAKUUH, OKHUCIHUTEIb, BOCCTAHOBUTEIID,
OKUCJIEHUE M  BOCCTAHOBJIIEHHE, aJIOTponusi, amM(pOTEPHOCTD,
XUMHUYECKass CB3b (KOBAJIGHTHAsl, HWOHHAs, MeETaJUIM4YecKasi),
KPHUCTaJUIMYECKas PEUIETKA, CIJIaBbl, CKOPOCTh XUMUYECKOUN peakiuu

1.2 WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHWMHYECKUX [MOHATUN
Y IPUMEHSITh 3TU OHSITUS MIPU ONKMCAHUU BEIIECTB U UX MPEBPALICHUN

1.3 COCTaBJISAITh YPAaBHEHUS HJIEKTPOJUTHUYECKOM ITHCCOLMAIMU KHUCIOT,
HIEJIOYEN W COJICH, TOJHBIE W COKPAIICHHBIC YPABHEHUS pPEaKIUn
MOHHOTO OOMEHa

1.4 pPacKpbIBaTh CYIIHOCTb OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MIOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OalaHCa ATUX PEaAKIIHMA

1.5 IIPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOU PEAKIINH

2 [Io temam: «Hemeramnel 1 ux coenuHeHus» u «Metamibl U UX
COETMHEHUS»

2.1 XapaKkTepu30BaTh (OMUCHIBATH) O0IINE U CIIENU(PUIECKIE XUMUUECKUE
CBOWCTBA MPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPKIAs OINKMCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIIHAX
XUMHUUYECKUX PEaKLIHM

2.2 COCTAaBJISATh YPABHEHUS PEAKLNN, HOATBEPKIAOIINX CYLIIECTBOBAHUE
TF€HETUYECKOM CBSA3U MEXY BEUIECTBAMU Pa3JIMYHBIX KJIACCOB

23 MIPOTHO3UPOBATh CBOKCTBA BEILECTB B 3aBUCMMOCTH OT UX CTPOCHHS,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMUYHBIX
YCIHOBUSX

24 ClIelI0BaTh  IMPAaBWIAM  MOJIb30BAHHUS ~ XUMHUYECKOM  MOCYIOU
U 1abopaTopHbIM OOOPYJOBAaHUEM, a TAKXKE MpaBHIIaM OOpaILEHUS
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C BELIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMHU IO BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYEHUI0 U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YIIEKUCIOTOo Ira3a)

2.5

NPOBOJNUTh PEAKIMH, TOATBEPKAAIONINE KAYeCTBEHHBI COCTaB
pa3TUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHI-,
opomMua-, woaua-, KapOoHar-, ¢ocdar-, CcuiIMKar-, cyiabdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOMINE B BOJIHBIX PACTBOPAX HEOPTAHUIECKUX BEIIECTB

[To Teme: «XuMUS U OKpy>Karolias cpeaay

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xuMHuueckux nonstuii: [1/IK Bemecrtna;
KOpPpO3Usl METAJIIOB

3.2

IPUMEHATh OCHOBHBIC OIEpPAIlii MBICIIUTEILHON JCATCIBPHOCTH —
aHaMW3 W CHHTE3, CpaBHEHHWE, 0000IIeHne, CHUCTEMAaTHU3AIIHIO,
BBISIBJICHHE TIPUIMHHO-CIICICTBEHHBIX CBS3CH — JJI H3y4EHUS CBOWCTB
BCIIECTB M XMMHYECKUX PEaKIHMi; €CTECTBEHHO-HAYYHBIC METOJIbI
NO3HAHWS — HAOJFOICHNE, U3MEPEHHE, MOICTTUPOBAHUE, IKCIICPUMEHT
(peasbHBIN U MBICIICHHBIN )

IIpoBepsieMbie Y1eMEHTHI COEPKAHUS

Kon

[TpoBepsieMblil JIEMEHT COECPKAHUS

1

BemecTBo n xumnueckas peakuus. [loBropenne

1.1

Ilepnonmueckunt 3akoH. [leprnonnueckas cucreMa XMMHUYECKUX 3JIEMEHTOB
.M. MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHUU
CBOMCTB XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaJHsl, KalbLUsi
U HX COCOIMHEHWH B COOTBETCTBUHM C IIOJIOXKEHUEM DIIEMEHTOB
B [lepronueckon cucTeMe U CTPOEHUEM UX aTOMOB

1.2

Crtpoenue BellecTBa: BUIbl XMMUYECKOW CBA3U. THUIBI KPUCTALUIMYECKHUX
pELIETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
penieTkn U BUja XuMHuueckoi cBszu. Kimaccudukanus ¥ HOMEHKIATypa
HEOPraHWYECKUX BeIleCTB (MEXIYHApPOIHAS U TPUBHAJIbHAS ). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PA3IUYHBIM KJIACCAM HEOPTaHUYECKUX
COEIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BELIECTB

1.3

Knaccudukanus XUMUYECKHMX pEaKIMil MO pas3MyHbIM IPU3HAKAM
(MO 4yucIy M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY
b dexTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHS XUMHUYECKUX DJIEMEHTOB,
no oOpaTUMOCTH, MO YYACTHIO KaTajau3aTropa). IK30- U IHIOTEPMUUYECKUE
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peaKuuu, TEPMOXUMHUYECKHE YpaBHEHUS. [[0HATHE O CKOPOCTH XUMUYECKOU
peakuuu

1.4

[TonsTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMUUECKUX peakiusix. [lonsTue
O TOMOTCHHBIX U TETEPOTeHHBIX peakinusx. [loHATHE O XUMHUYECKOM
paBHOBecur. DaKTOpPHI, BIMAIONIME HAa CKOPOCTh XMMHYECKOW pPEaKIINH
Y TIOJIO’)KEHUE XUMUYECKOTO PAaBHOBECHS

1.5

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE — PEAKIIMH, JJICKTPOHHBIA  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHOW peakuuu. CocTaBleHUE ypaBHEHUU
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUN C HCIIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OanaHca

1.6

Teopus AIIEKTPOIUTUYECKOMN U CCOLIMALINH. DIIEKTPOJIUTHI
Y HE3JIEKTPOJINThI. KaTHOHBI, aHMOHBI. MeXaHU3M NUCCOLUALMN BEIIECTB C
Pa3IMYHBIMU BUIAMU XUMUYECKOU cBsi3u. Ctenenpb aqucconuanuu. CuibHbIe
U cialble ANIEeKTPOJIUThl. Peakiuu noHHOro oOMeHa. Y ClI0BHUS MPOTEKaHUS
peakimii HOHHOTO OOMEHa, TIOJHBIE M COKpAIlCHHbIE MOHHBIC YpaBHEHUS
peakumii. CBOMCTBa KUCJIOT, OCHOBAHUU M COJIEM B CBETE MPEICTABICHUI
00 3EeKTPOJUTHYECKON nucconuanuu. KauecTBeHHbIE peakiid Ha MOHBI.
[TonsiTe 0 rugponuse coyeun

1.7

XUMUYECKUHN SKCIIEPUMEHT: 03HAKOMJICHUE C MOJICIIAIMU KPUCTATUITMYECKUX
pPEIIETOK HEOPraHMYEeCKUX BEIIECTB — METAJJIOB M HemeTauioB (Tpadura
U anMasa), CIOXHBIX BEHIECTB (XJOpuAa HaTpusi); HCCIEIOBaHUE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEAKIMU OT BO3JICUCTBUS PA3IMUYHBIX
(akTOpoOB; HCCIEOBAHUE DIIEKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JUCCOUMAIMU  KHUCJIOT, IIeJo4e ¢ coyieil  (BO3MOKHO
HCIIOJIb30BAaHUE BUJICOMATEPHUAJIOB); MIPOBEACHUE OTIBITOB,
WUTIOCTPUPYIOUIUX TPU3HAKKA MPOTEKaHUs peakluuid HOHHOro oOMeHa
(oOpazoBanue ocajka, BBIACICHHE Ta3a, OOpa3oBaHUE BOJIbI); OIBITOB,
WJUTIOCTPUPYIOUIUX TTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIU
(ropeHue, peakuMy  pa3JIOKEHUS, COEAUHEHHUs);  PpaClO3HABaHHE
HEOPraHMYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIMil HA HWOHBI;
pelIeHne SKCIEePUMEHTAIBHBIX 3a71a4

HewmeTtaminl u ux COCANHCHUA

2.1

OOmrast xapaktepuctuka rajnoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (U3HUECKHE CBOMCTBa
MPOCTHIX BEILIECTB — TAJION€HOB. XMMUUYECKHE CBOMCTBA HA MPUMEPE XJIopa
(B3auMOIeHiCTBHE C METaNIaMH, HEMETAJIAMU, 1€JI04aMu ). XJIOPOBOAOPO/I.
ConsHass KuWCIOTa, XWMHUYECKHE CBOWCTBA, IOJYyYEHUE, IPUMEHECHHE.
JlelicTBHE XJIOpa M XJOPOBOJOPOJA HA OPTaHU3M 4YeJIOBEKa. BakHenine
XJIOPUBI U UX HAXOXKIEHUE B IPUPOIE
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2.2

Oobmas xapakrepuctuka 371eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CrpoeHne U (uU3NYECKHe
CBOMCTBA TMPOCTHIX BEUIECTB — KUCIOPOJAa M CEphbl. AJIOTPOIIHBIE
Moau(UKaMK  KUCIOpoJa W cepbl. XHUMHUYECKHE CBOWCTBA CEpBHI.
CepoBoniopoJl, cTpoeHue, (pusnueckue U Xumuueckue cBoicTBa. OKCHIIBI
ceppl KaK TMPEACTaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
¢usnyeckre U XMMUYECKHe CBOMCTBA (0OIIMEe Kak MpeIcTaBUTENs Kiacca
KUCIOT U creunpuyeckue). XUMHUUECKUE pEeakluu, JIeKallie B OCHOBE
MPOMBIIIJIEHHOTO Croco0a MOMy4eHHsT CepHOil kucnothl. [Ipumenenue.
Comu cepHOW KHCJIOTBHI, KadeCTBEHHas peakuusi Ha Cylb(haT-HoH.
HaxosxaeHue cepbl ¥ €e COeTMHEHU B MpHUpojie. XUMUYECKOe 3arps3HeHue
OKpY>KaloIIel cpe/ibl COSMHEHUSIMU CePbI (KUCIOTHBIE T0KIH, 3arpsi3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro Mpe10TBPaIEHUS

23

OOmras xapakTepucTuka 3reMeHToB VA-rpymmbsl. OcoOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHbIE CTENEHH OKUCICHHS. A30T, pacnpoCTpaHEHHUE
B mpupoae, ¢uznyecKkue MW XuUMHUYeckue cBoiicTBa. KpyroBopor asora
B Ipupoje. AMMHAK, ero (U3NYECKUe U XUMHUYECKHE CBOWCTBA, MOIyUYEeHUE
1 npumeHenue. Comu aMMOHHMS, UX (PHU3HUECKUE M XUMHUUECKUE CBOWCTBA,
npumeHenue. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THAsI KMCJIOTa,
ee TmodydyeHue, (U3NYECKHEe U XUMHUYECKHE CBOWCTBa (00IIMe Kak
MpeICcTaBUTeNsl Kjacca KUCIOT U crneunduueckue). Mcmonp3oBaHue
HUTPAaTOB M coOJIed aMMOHHS B KayecTBE MMHEPAJbHBIX YIOOpEHUil.
XUMHUECKOE 3arpsi3HEHHE OKpYXarolleld Cpeasl COeNMHEHMSIMU a30Ta
(KUCIIOTHBIE AOXKIH, 3arpsI3HEHUE BO3AYyXa, IIOYBBI M BOJOEMOB)

24

dochop, amnorpomHbie  mMomudukanuu  docdhopa,  UUIECKUE
u xumuueckue cBoictBa. Okcun docdopa (V) u docdhopHas Kuciora,
busnueckne W XUMHUYECKHE CBOKMCTBa, MoiydeHue. lcnonb3oBaHue
docdaToB B kKauecTBE MUHEPATIBHBIX YAOOpEHUI

2.5

Oobmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbel. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapakTEepHbIE CTEINEHU OKHUCICHUA. YTJEpoJ, aJUIOTPOIIHBIC
MoU(DUKALMK, pacCIPOCTPAHEHUE B NMPUPOAE, PU3NUECKNE U XMMHUYECKUE
cBoiictBa. Apcop6musa. KpyroBopor yriepoma B mpupone. Oxcumsi
yriaepona, ux (pu3ndeckue W XMMHUYECKHUE CBOWMCTBA, JCWCTBHE HA YKUBHIE
OpraHMU3MBbl, MOJYYEHUE W NPHUMEHEHHE. OKOJIOTMYECKHE HPpOOJIEMBI,
CBsI3aHHbIE ¢ okcujoM yriepoaa (IV); runoresa rno0aabHOro MOTEIICHUS
KJIUMaTa; MapHUKOBBIA 3(¢ekT. YroipHas KHUCIOTa M €€ COJHU, HX
¢usznueckue ¥ XUMHYECKHE CBOWCTBA, TMOJY4YeHHE U IPUMEHEHHE.
KauecTBennas peaxiusi Ha kapOoHaT-uoHBI. Mcmonb3oBanue kapOOHATOB
B OBITY, MEAUILIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE
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2.6

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COSUHEHUX
yriepoga (MeTaH, 3TaH, STUJICH, AllETUJIEH, 3TAHOJ, TJIMIEPHUH, YKCYyCHas
kuciioTa). MIx coctaB m xummueckoe crpoeHue. [lonstue o OGnonorndecku
BaXXHBIX BEIECTBAX: JKUpax, OeJKax, yrieBoJax — M HUX POJM B KU3HU
yenoBeka. MarepuanbHOE €AWHCTBO OPraHMYECKUX W HEOPraHMYECKHUX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusmueckue ¢ XUMHYECKHE CBOWCTBA, IMOJIyUYE€HUE
U npuMeHeHue. CoeaquHeHUs: KpeMHMs B nipupoje. OOuue npeacTaBieHus
00 okcume kpemuus (IV) um xpemuueBodt kucnore. CHIHMKATBI, WX
UCIIONIb30BaHWE B OBITY, MEIUIMHE, NPOMBILUICHHOCTH. BaxHeimue
CTPOMTENIbHbIE ~ MaTepuajbl: KepaMHuKa, CTEKJIO, LEMEHT, OETOH,
xene300eToH. [IpoGnembl 6€30MacHOr0 HCMONB30BAHHS CTPOUTENBHBIX
MaTepUaOB B TIOBCEIHEBHOM KU3HU

2.8

XUMUYECKUH SKCTIEPUMEHT: U3yueHue 00pa30B HEOPraHUIECKUX BEUIECTB,
CBONCTB COJISHOM KHCIJIOTBI, TPOBEJEHUE KAaYeCTBEHHBIX PpEaKIIUii
Ha XJIOPUI-MOHBI W HaONIOICHWE TNPU3HAKOB HMX MPOTEKAHUS; OIBITHI,
oTpaxawmue (U3NUEeCKUe W XUMHYECKHE CBOMCTBAa TallOTEHOB M HX
COEIMHEHMH (BO3MOKHO MCTIOJIb30BaHUE BUIEOMATEPHUAIIOB); O3HAKOMIICHHUE
c o0Opa3namu XJOpUAOB (TaJIOTEHUIO0B); 03HAKOMJICHHE C 00pa3liaMu Cephbl
U €€ COeAMHEHUSMU (BO3MOKHO HCIOJIb30BAaHUE BHUIEOMATEPUATIOB);
HaOmoieHWe — mpoiecca  OOyriauMBaHUMg — caxapa  [OJ  JIeWCTBHEM
KOHILICHTPUPOBAHHOM CEPHOM KHCIJIOTBHI; M3YYEHUE XUMHUYECKUX CBONCTB
pa30aBI€HHON CEpHOM KHUCIOTHI, MPOBEJECHUE KAYEeCTBEHHOM peakluu
Ha cynb(aT-uoH W HaONIOJEHUE MPU3HAKA €€ MPOTEKAHUS; O3HAKOMJICHHE
¢ pusznueckuMu cBoMcTBaMU a30Ta, pocdopa u ux coeTMHEHHM (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), OoOpa3laMu a30THBIX U (HochOpHBIX
yaoOpeHuit; moaydeHne, cooupanue, pacro3HaBaHUe W U3yYEHHE CBOMCTB
aMMUaKa; IpoBeIeHNe KaueCTBEHHBIX PEaKlMii Ha HIOH aMMOHHUs U docdaT-
MOH U W3y4YeHHE NPHU3HAKOB HX TMPOTEKAHMs, B3aUMOJCHCTBUE
KOHLICHTPUPOBAHHOW  A30THOM  KUCJIOTBI C  MeIbl0  (BO3MOXKHO
UCIOJIb30BAaHUE BUACOMATEPUAJIOB); U3YyUEHUE MOJIeNeH KPUCTALITUYECKUX
pelieToKk anmasa, rpadura, QysuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
afcopOIMM  pAcTBOPEHHBIX  BEIIECTB  AKTUBUPOBAHHBIM  YIJIEM
U YCTPOWCTBOM NPOTHBOrasa; IMOJy4YeHHE, COOMpaHHe, paclO3HABAHHE
Y M3YYE€HHE CBOWMCTB YIJIEKUCIIOTO T'a3a; MPOBEICHNE KaYeCTBEHHBIX PEAKIIH
Ha KapOOHAT- M CUJIMKAT-UOHBl M HM3yYEHHE MPHU3HAKOB HX MPOTEKAHUS,
O3HAaKOMJIEHHE C TPOAYKIHEH CHUIMKATHOW MPOMBIIUIEHHOCTH; PEIIeHNe
AKCIIEPUMEHTANILHBIX 3a7a4y Mno Teme «BaxkHeillne HeMeTalibl U UX
COEJIMHEHUS

MeTaibl U UX COCANHCHUA
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3.1

OO611ast xapakTepuUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnojoxeHus B llepuoandeckoil cucTeMe XUMHUYECKUX DSJIEMEHTOB
.. MenneneeBa u  crpoeHuss artoMoB. (CTpoeHHEe  METAIIOB.
Merannuyeckasi CBsI3b U METAJUIMYECKAs] KPUCTA/NIMUECKash PEeIIeTKa.
DNEKTPOXUMHUYECKUH sl HAMIPSIKEHUN METaIIOB

3.2

dusznueckue M XUMHUYECKHE CBOicTBa MeTauioB. OOmue crocoObl
noJgy4eHus MeTayioB. [loHATHE 0 KOPPO3UK METAIIIIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTaslb, YyT'yH, JOPATIOMUHNNA, OpOH32)
U UX MIPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH

33

[Ilenounbie MeTauIbl: MoJiokeHue B [lepuoandeckoil cucteMe XMMUYECKUX
anemeHToB J[.MI. MeHnneneeBa; CTpoeHME HX aTOMOB; HAaXOXJICHUE
B npupoae. dusznueckue M XUMHUUYECKUE CBOWCTBA (Ha MpUMEpE HATPUs
u kanust). OKCUIBI U TUAPOKCH/IBI HATPpUs U Kayusl. [[puMeHeHue menouHbIx
METAJIJIOB U UX COCTMHEHUN

34

IllenouHO3eMENbHBIE  METAJUIbI MarHuid W KalbLiMM: IIOJIOXKCHHUE
B Ilepunognueckoit cucreme xumuueckux anemeHtoB .M. Menpneneesa;
CTPOEHHE UX aTOMOB; HAXOXKJICHUE B npupoac. PU3nUeCKre U XUMUYECKHE
CBOMCTBA MarHsi M KaJiblldsg. BakHeWIIMe COeIUHEHUS Kaiablius (OKCH],
THUAPOKCHU]T, COJN ). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTPaHCHUS

3.5

ANIOMMHMI: TOJ0XEHUE B HCpHO,Z[H‘ICCKOﬁ CUCTEMEC XHMMHYCCKHUX
OJICMCHTOB I[I/I MCHI[CJICCB&; CTPOCHHUC aTOMa;, HAXOXIACHHUC B ITPHUPOLICL.
Ddu3NYECKUe U XUMMUYECKME CBOMCTBA aJFOMUHUS. AM(I)OTepHBIC CBOMCTBA
OKCH/Ja U TUAPOKCH A aJIFOMHUHUA

3.6

Keneso: nonoxenue B Ilepuoanueckoli CUCTEME XMMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpOEHHE aTOMa; HaXOXKJAEHUE B Ipupose. Pusnueckue
Y XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUABI U con xene3a (11)
u xene3a (III), ux cocta, CBOMCTBA U MOTYUYEHUE

3.7

XUMUYECKUI OKCIIEPUMEHT: O3HAKOMJIGHHE ¢ oOpa3laMud MeTallIoB
Y CIUTaBOB, UX (PU3NYECKUMH CBOMCTBAMH; U3yUEHUE PE3yIbTATOB KOPPO3UU
METaJJIOB (BO3MOXXHO HCIIOJBb30BaHUE BHIEOMATEPHANIOB), OCOOECHHOCTEH
B3aUMOJICCTBUSl OKCHJAa KalbllUd W HATPUS C BOJOW (BO3MOXKHO
MCIIOJIh30BAaHNE BUIEOMATEPHUATIOB); UCCIICIOBAHUE CBOMCTB KECTKON BOBI;
nporiecca TOpPEHHUsS JKeje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIh30BaHHE
BUJICOMATEPHUATIOB); TPU3HAKOB MPOTEKAHUS KA4YeCTBEHHBIX PEAKIIHMA
Ha MOHBI (MarHus, Kajablius, allOMUHUS, ITMHKA, xene3a (II) u xenesa (I11),
memu (II); HaGmromeHWe W OMHMICaHWE TPOIECCOB OKPAITUBAHUS IUIAMEHH

HOHAMH  HATPpHUA, KaJIuad W  KaJIbIHUA (BOBMO}KHO HCITIOJIBb30BAHUC
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BUJICOMATEPUAIIOB); HCCIEI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHAA
ATIOMUHHUST ¥ TUAPOKCHJA IIMHKA; PEUICHHE JKCIEPUMEHTAJIbHBIX 3ajad
o TeMe «BaxxHenmme MeTaJuibl U UX COEIMHEHUS))

Xumus 1 OKpysKaronas cpena

4.1

Hoseie maTepuaisl u TexHonoruu. BemecTsa 1 Marepuansl B IOBCEIHEBHOU
YKU3HU Y€JIOBEKAa. XUMUS U 3[I0pOBbE. be30ormacHoe ucnob30BaHUE BEIIECTB
U XUMUYECKUX peaknuii B ObITy. [lepBast moMoIIs Mpu XMMUYECKUX 03KOTax
Y OTPAaBJICHUSX

4.2

OCHOBBI ~ IKOJIOTUYECKOM  TIpamMOTHOCTH. XHUMHYECKOE 3arpsi3HEHUE
okpyxaromen cpensl [IJIK. Ponp XxuMuum B pelIeHUH 3KOJIOTHYECKHX
npo6sieM. [IpupoaHble ICTOYHUKH YIII€BOIOPOAOB (YroJib, IPUPOIHBIH Ia3,
He(Th), MPOTYKTHI UX NMEPEPAOOTKH, UX POJIb B OBITY U IPOMBIIIEHHOCTH

43

XYUMUYECKUN HKCHEPUMEHT: H3Y4YeHHE 00paslloB MaTepuajoB (CTEKJIO,
CIUIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHAIIbI)

63



®denepanbHas pabouast mporpamma | Xumusi. 8—9 kiaccel (60a30BbIH YPOBEHbD)

MEPEYEHDB (KOJJU®PUKATOP) MPOBEPSIEMBIX TPEBOBAHUM

K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

U DJIEMEHTOB COJIEP)KAHUS 11O XUMHUHU

JUis IpoBeIEHUS] OCHOBHOTO T'OCYIapCTBEHHOIO K3aMeHa 1o XuMuH (nanee — OI'D
M0 XWMHH) HCIIOJIB3YETCS IMepeueHb (KoAu(pUKaTop) TMpOBEpAEMbIX TpeOOBAHUMN
K pe3yJibTaTaM OCBOEHHMSI OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMbl OCHOBHOTO OOILErO
o0pa30BaHMsI U AIIEMEHTOB COJEPKAHUS.

IIposepsiemblie Ha OI'D M0 XuMKH TPeOOBAHUSA K Pe3yIbTATAM OCBOCHMS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOT'0 00111€I0 00pa30BaHMsI

Kon
TIPOBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K TPEIMETHBIM pe3ybTaTaM 6a30BOTO
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
OCHOBHOT0 00111ero oopa3zoBanus Ha ocHoBe OI'OC

1

[IpencraBnenue:

1.1

O TO3HABAa€MOCTH SIBICHUI NPUPOJIbI, TMOHUMAHHE OOBEKTUBHOM
3HaYUMOCTH OCHOB XMMHYECKONW HAyKHd Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIel KyJIbTypbl W MPAKTHYECKOU
JESITEIbBHOCTH 4eJOBEeKa B YCJIOBHMSIX COBPEMEHHOIO OOIIECTBa;
MMOHMMAHUE MECTAa XUMHUH CPEJIA IPYTUX ECTECTBEHHBIX HAYK

1.2

O Hay4YHBIX MCTOJ4X IIO3HAHHWA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX
N TCOPCTHUUCCKUX METOAAX HCCICAOBAHUA BCHICCTB MW H3YUCHHUIA
XUMHUYCCKUX pCaKHHﬁ; YMCHHC HCIIOJIB30BAaThH MOJCIIN
JJIA 00BICHEHUS CTPOCHUS aTOMOB U MOJICKYIJI

1.3

0 cdepax mpodecCHOHATEHON AESITEIIbHOCTH, CBS3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHIKEHUSX
XUMHYECKOH HAyKH, YTO TO3BOJUT OOYydYaIOIIUMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeil Oynymieit mpodecCuoHaIbHON 1eATeIbHOCTH
U clleJaTh OCO3HAHHBIN BBHIOOP XUMHUHU KaK MPOQUIHHOTO MpeaMeTa
IIPY MIEPEX0/Ie Ha YPOBEHb CPEAHETO 00IIero 00pa3oBaHus

Bnanenne cucremMou XMMWYECKMX 3HAHUMM W YMEHHE IPUMEHSTH
CUCTEMY XMMHMUYECKUX 3HAHUH, KOTOpasi BKJIKOYAET:

2.1

BAKHEHUIINE XUMHUYECKHE TOHITUS: XUMUUYECKUU OHJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOXKHOE BEIIECTBO, OAHOPOIHAS
U HEOJIHOPOJHAs CMEChb, OTHOCUTENbHbIE ATOMHAsl U MOJEKYJSIpHas
MaccChl, KOJMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MOJISPHBIM
00beM, OKCH, KHCJIOTa, OCHOBAaHWE, COJb (CPEIHSA), XUMHUUYECKas
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peaKkuus, pEaKUUH COECAUHEHHUs, DPEAKLHMHU PA3JIOKEHUS, PEAKLHUU
3aMEIIeHUsI, peakiuu OOMeHa, TerIoBOW 3(PdeKT peakumm, 3K30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MacCOBAs J0Js1 XUMUYECKOTO
AJIIEMEHTA B COEAUMHEHNH, MAacCOBasl OJISI M POLIEHTHAS! KOHLIEHTpalus
BEIIECTBA B PACTBOPE, SAPO AaTOMA, JJIEKTPOHHBIM CIIOM aToMma,
aTOMHasi OpOUTalIb, paJIlyC aTOMa, BAJICHTHOCTb, CTENIEHb OKUCIICHUS,
XUMUYECKas CBS3b, ANEKTPOOTPHULIATENILHOCTD, NoJIsIpHas
Y HEMOJISIPHAsl KOBAJE€HTHAsl CBSI3b, MOHHAs CBS3b, METAJIMYECKAs
CBS3b, KPUCTANIMYECKASI pElIeTKa (aTOMHas, MOHHAs, METaJTnYecKas,
MOJIEKYJIIpHAsi), UOH, KaTHUOH, aHUOH, AJIEKTPOJUT U HEDJIEKTPOJIUT,
AIIEKTPOJUTUYECKAs JAMCCOLMALIUS, PEAKIMW HOHHOro OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIbHBIE peakuuu, OKHCJIUTEIb
U BOCCTAaHOBHUTENIb, OKHUCIEHHWE U BOCCTAHOBIICHHE, 3JIEKTPOJIU3,
XUMHUYECKOE pPABHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKIIMH,
CKOpPOCTh XHMMYECKOM peakuuu, Kartamusarop, [IJIK, xopposus
METAJIJIOB, CIIJIABbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XWUMHHU: 3aKOH COXPAaHEHUS MaccChl,
nepuoandeckuii 3axkoH J.M. MenneneeBa, 3aKOH IIOCTOSHCTBA
COCTaBa, 3aKOH ABOTaapo

23

TEOPUU  XHUMUMU: ATOMHO-MOJIEKYJISIpHAs TEOpUs, TEOpUs
AIEKTPOJUTHYECKON TUCCOUHALN

BJ'I&I[CHI/IC OCHOBaMH XMMHUYECKOMN I'paMOTHOCTH, BKJIIO‘I&IOHICﬁZ

3.1

YMEHUE MPAaBUIIBHO HCIIOIb30BATh U3YUEHHBIE BEIECTBA U MaTEPUAIIbI
(B TOM u4ucie MUHEpaJbHblE YIOOpEHMs, METaulbl U CIUIABBI,
OPOAYKTHI MEepepadOTKH MPUPOJHBIX HCTOUYHUKOB YIJIEBOJOPOJIOB
(yrig, mpupoAHOro ra3a, He@TH) B OBITY, CEJIbCKOM XO3SHCTBE,
Ha IPOU3BOJCTBE U MOHMMaHUE 3HaYEHUsI )KUPOB, OETIKOB, YIJIEBOIOB
JUTSL OpraHn3Ma 4esIOBEKa; YMEHHE MTPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHYECKUX IPOIECCOB HAa OPraHM3M YEJIOBEKa M OKPY>KAIOIIYIO

NPUPOJIHYIO CPEAY

3.2

YMEHHE UHTETPUPOBATH XMMUUYECKUE 3HAHUS CO 3HAHUSIMU JPYTUX
y4eOHBIX NMPEAMETOB

33

HaJIMYUe OnbITa paboThl C Pa3IMYHBIMU HCTOUYHUKAMHU MH(POpMALUU
N0 XMMHH (HaydyHass U HAYYHO-TIONYJIApHAs JUTEpaTypa, CIOBapH,
CIIPaBOYHHKH, HHTEPHET-PECYPCHI)

34

YMCHHC 0O0BEKTHBHO OLICHMBATDH I/IH(i)OpMaHI/IIO O BCHICCTBAX, HX
MMpCBPAlICHUAX u MMPaKTH4ICCKOM IMPUMCHCHUU u YMCHHC
HCIIOJIB30BATh €€ AJIA pCIICHUA y‘-Ie6HO—H03HaBaTeHBHBIX 3agad

65



®denepanbHas pabouast mporpamma | Xumusi. 8—9 kiaccel (60a30BbIH YPOBEHbD)

Bianenne OCHOBaMM MOHSTUHMHOIO arapara M CUMBOJIUYECKOTO
SI3bIKA XUMHH TSI COCTaBIeHUST (OPMYT HEOPTaHUYECKHUX BEIECTB,
YPaBHEHHM  XUMHYECKMX  PEaKUWi; OCHOBAMHU  XUMHUYECKOHU
HoMeHkIaTypbl (IUPAC u TpuBHaIbHOM)

VMmeHue OOBSICHATH CBSI3b MOJIOKCHHS DJIEMCHTA B HCpHOI[H‘ICCKOﬁ
CUCTCMC C UYHUCIIOBBIMHU XAPAKTCPHUCTUKAMHU CTPOCHHUA aTOMOB
XUMHUYCCKHUX JJICMCHTOB (COCTaB n 3apgana sgaapa, O6HICC YHCJI0
G)JIGKTpOHOB), pacinpCaciaCcHucM JJICKTPOHOB II0 JHCPIreTHYCCKUM
YPOBHAM aTOMOB IICPBLIX TPCX IMIEPUOJ0B, KAJINA U KaJIbIIHA

[IpencraBieHue o0 NEPUOINIECKON 3aBUCIMOCTH CBOMCTB XUMHYECKUX
AIIEMEHTOB (paguyc aToma, »3JIEKTPOOTPHUIATENbHOCTh), IMPOCTHIX
U CIIOKHBIX BEHIECTB OT MOJIOXKEHUS 3JIeMEHTOB B llepmoamueckoit
cucreMe (B MaJIbIX IEPUOJIAX U INIABHBIX MOATPYMIAX) U JIEKTPOHHOTO
CTPOEHHUS aToMa

YMmenue knaccupuIpoBarh:

7.1

XUMHNYECCKUEC JJICMCHTHI

7.2

HCOPraHMYCCKHUC BCUICCTBA

7.3

XUMHUYICCKUC pCaKIITNHN

YMeHue onpenenaTs:

8.1

BAJICHTHOCTb W CTCIICHb OKHUCJICHHUA XUMHWYCCKHX 3JICMCHTOB, 3aps/
HOHa

8.2

BHAJ XHMHMYECKOW CBSI3M W THUIl KPUCTAUIMYECKOM CTPYKTYpBI
B COCIMHEHUAX

8.3

XapakTep cpelibl B BOAHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHUIA)

8.4

OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCPHU30BaTh (I)I/IBI/I‘{CCKI/IC 1 XUMHUYECKHUE CBOMCTBA:

9.1

IOpPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOpPOA, rpadur, anmas,
KpeMHUil, a3oT, ¢ocdop, cepa, XJop, HATpuM, Kajauii, MarHui,
KaJbIIUM, ATFOMUHUM, JKEJIE€30)

9.2

CJIOKHBIX BEIIECTB, B TOM 4YHUCJE WX BOJHBIX PacTBOPOB (BOJA,
aMMUaK, XJOPOBOAOPOJ, CEPOBOJOPOJ, OKCHUIBI U THAPOKCUIIBI
meramwioB I — IIA rpynn, amomunus, menu (II), nuHka, xenesa
(IT u III), oxcuast yriuepoaa (Il u IV), kpemuus (IV), azora u docdopa
(IIT u V), cepwt (IV u VI), cepaucras, cepHasi, a30TUcCTasi, a30THas,
dbocdopHasi, yroiapHasi, KpEMHHUEBAsI KUCIOTa U UX COJIH)
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93 NpPOTHO3UPOBaTh M XapaKTepU30BaTh  CBOWCTBA  BEILECTB
B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHHMS, NMPUMEHEHUE BEILECTB
B 3aBHCUMOCTM OT HUX CBOWCTB, BO3MOXXHOCTb IPOTEKAHUS
XUMHUYECKUX MPEBPAIIECHUN B PA3IMYHBIX YCIOBUIX
10 YMeHue coCTaBIATh MOJIEKYJIIPHBIE U HOHHBIC YPABHEHHUS PEaKIIHiA,
B TOM YHCJIE:
10.1 peakiuii HOHHOTO OOMeHa
10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI
10.3 WUIFOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIACCOB
(rpyIin) HEOPraHUYECKUX BELIECTB
10.4 MOATBEPAKAAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEXK /1y HUMU
11 YMeHHE BBIYUCIATH (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEJIbHYI0 MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO J0JIF0 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHNHN
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €0 MaccCy, 00beM ra3oB
11.4 M0 YpaBHEHHUSIM XUMHUYECKUX PEAKUH U HAXOAUTH KOJIMYECTBO
BEIECTBA, 00bEM U MACCy PEareéHTOB WK NMPOAYKTOB PEAKIINU
12 Bnanenue (3HaHME OCHOB):
12.1 OCHOBHBIMM ~ METOJAMH  HAy4YHOrO TMO3HaHWS  (HaOJIIOJEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHNE) TIPU M3YyUYCHUH BEILIECTB
U XUMUYECKUX SBJICHUH; yMeHue chopmymupoBaTh mpodiIemMy
Y TIPEUIOKUTH MYTH €€ PEIICHUS
12.2 Oe3omacHoil paboThl C XMMHYECKUMHU  BEIECTBAMHU, XHUMHUYECKOM
NOCYAOH U JIabopaTOPHBIM 000PYAOBaHUEM
12.3 npaBuIamMu 0€30MacHOT0 00paIleHUs C BEIIECTBAMU, UCIIOJIb3yEMbIMU
B [MOBCETHEBHOM KU3HM, MPABUIIAMU MOBEJICHUS B 1IEJISIX COEPEKEHUS
30POBb M OKPYKAIOIIEHM IPUPOJHOM Cpeabl; NOHMMAaHHME Bpena
(omacHOCTH) BO3JEHCTBUSI HA >KUBBIE OPraHU3MBI OIPEIEIECHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHUS U MPEJOTBPAIICHUS MX BPEIHOTO
BO31EHCTBUSA
13 Hanuuue npakTHyeckux HaBBIKOB IJIAHUPOBAHMS U OCYILECTBICHUS

cIeayrommux XuMNYCCKUX 9KCIICPUMCHTOB!
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13.1

U3Y4YEHHUE U ONUcCaHue PU3NYECKUX CBOWMCTB BELIECTB; O3HAKOMIICHHE
¢  (Qu3nyeckUMM U XMUMHYECKUMHU  SIBJICHUSIMU;,  OIIBITHI,
WUTIOCTPUPYIOLIUE MPU3HAKH NPOTEKAHUS XUMHUUYECKUX PEaKIINil

13.2

U3y4eHHue CriocoO0B pa3jiesieHus CMecei

13.3

IIOJIy4EHUE KUCIOPOa ¥ U3yUYEHUE €r0 CBOKCTB; MOJIYyYEHHE BOLOPOAA
Y U3YYEHHUE €ro CBOMCTB; MOJYYEHUE YTIEKHUCIIOrO ra3a U U3y4YeHHE
€ro CBOWCTB; [TOJIyU€HNE aMMHUaKa U U3yYEHUE €r0 CBOMCTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JOJIEU
PacTBOPEHHOTO BEIECTBA

13.5

MIPUMEHEHHUE WHIUKATOPOB (JrakMmyca, METHUJIOpaHKa
u denondraenHa) I ONPEACIICHUS XapaKTepa Cpe/ibl B pacTBOpax
KHUCJIOT U MIEJI0OUEN

13.6

UCCIICIOBAHUE M OIKCAHUE CBONCTB HEOPraHMYECKHX BEILECTB
Pa3UYHBIX KJIACCOB; U3YUYEHUE B3aUMOICUCTBUS KUCIIOT C METAJJIAMU,
OKCHJIaMU  METaJIOB,  PAacTBOPUMBIMU U  HEPACTBOPUMBIMU
OCHOBaHMSIMHU, COJISIMHU; TIOJIYyYE€HHE HEPACTBOPUMBIX OCHOBaHMIA;
BBITECHEHHE OJHOr0 MeTajyla JpPYrdM M3 pacTBopa  COJH;
uccieoBaHue aM(OTEpHBIX CBOMCTB THIPOKCHUJIOB  AJTFOMHHUS
Y IIMHKA

13.7

pellIeHUE PKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX COCIUHCHU; «INEeKTPOTUTHYECKAS
IUCcconManusay;, «BakHeHuInme HEMETaUIbl M HUX COCAMHEHHIY,
«Bakneimnme MeTanIbl ¥ KX COCIAUHEHUS

13.8

XUMHUYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIIME  MPU3HAKU
NPOTEKaHUsl pEaKuil HMOHHOTO OOMEHa; KAaueCTBEHHBbIC pEaKIUuu
Ha MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBL: XJIOPUA-, OpPOMU/-,
wonua-, cynedar-, ¢docdar-, kapOOHAT-, CHUIMKAT-AaHUOHBI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHHS, MarHus, KaJblus, aTIOMHHHUS,
xKenesa (2+) u xkenesa (3+), menu (2+), IMHKA

14

YwMmenue:

14.1

OPEICTaBIsITh PE3YNbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
J0Ka3aTeNbCTB, IpaQUKOB W TaONUIl W BBISIBIATH SMIMPUYECKHUE
3aKOHOMEPHOCTHU

14.2

YCTAaHABJIIMBATb CBA3U MCKAY PCaJIbHO Ha6J'IIOI[aeMBIMI/I XUMHUWYCCKHUMHU
ABJICHUAMM U ITpOoHECCaMU, IMPOUCXOAAIINMHA B MaKpO- © MUKPOMHUPE,
OOBICHSITH IIPUYHHBI MHOFOO6paSPIH BCIIICCTB
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HepequL IJIEMECHTOB COACPKAHUA, IPOBEPACMbBIX HA OCHOBHOM IroCyaiapCTB€eHHOM
IK3aMEHE 110 XMMHUH

Kon

[IpoBepsieMblil SJIEMEHT COACPIKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITIOHATHA

1.1

UYucTteie BemecTBa U cmecu. CiocoObl pa3aesieHus: cMecei

1.2

ATOMBI U MOJICKYJIbI. Xumudeckue 3yeMEHThl. CHMMBOJIBI XMMHUYECKHUX
OJICMCHTOB. HpOCTBIC N CJIOKHBIC BCIICCTBA.

1.3

Xumudeckas Gopmyna. BaleHTHOCTP aTOMOB XHMHYECKHUX 3JIEMEHTOB.
CreneHp OKHUCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTEenbHAs aTOMHAs Macca.
OTtHOCHUTENLHAS MOJICKYJIpHAasA Macca. MaccoBas J0JIs1 XHUMHUYCCKOI'O
QJICMCHTA B COCANHCHHNHN

1.5

KonuuectBo BeniectBa. Mok, Mossipaas macca. MossipHbIil 00beM ra3os.
B3anMocCBs3p KOJIMUECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHUILL BEIIECTBA

1.6

Pu3n4eCKNe U XMMUYECKHUE SIBJICHNsI. XUMUYECKas pEaKLHsl U €€ IPU3HAKU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMUYECKUE YPABHEHHUS

[Tepunoanyeckuii 3akoH u [lepuoguueckas cucreMa XMMAYECKUX SJIEMEHTOB
J.1. MenneneeBa. CTpoeHuEe aTOMOB

2.1

Ilepnonnueckunt 3akoH. [lepnoanueckas cucteMa XMMHYECKUX JJIEMEHTOB
J.1. Menneneesa. Ilepuoas! u rpynmbl. PU3NUECKUN CMBICH MTOPSAIKOBOTO
HOMEpPA, HOMEPOB MEPUOA U TPYIIIIBI JIEMEHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX siiep. 3oTonbl. DnexkTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XWMHUYECKUX HIIEMEHTOB
[Tepnoanueckon cucremsl .. MenneneeBa

23

3aKOHOMEpPHOCTH B U3MEHEHUU CBOMCTB XMMUUYECKUX JJIEMEHTOB MEPBBIX
Tpex NEPHUOJIOB, Kanus, KaJbIUs (pamuyca aTOMOB,
AIEKTPOOTPUIIATEIIbHOCTH, METANTMYECKUX U HEMETAIUNIMYECKUX CBOMCTB) U
UX COEAUMHEHUH B COOTBETCTBUU C TIOJOKEHHEM JJIEMEHTOB B
[lepuonnueckoi cucreMe U CTPOCHUEM UX aTOMOB

Ctpoenue BeliecTBa

3.1

Xumudeckass cBs3b. KoBajeHTHas (TMOJiApHAsT W HEMOJSpHAas) CBS3b.
DNEeKTPOOTPUIIATEILHOCTh ~XUMHUUYECKUX 3JIeMEHTOB. oHHas  CBs3b.
Mertamnueckast CBA3b
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3.2

Tumnbel KpUCTAUIMYECKUX PEIICTOK (aTOMHAas, WOHHAs, MeTauITM4ecKas),
3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTATUIMYECKOMN PEIIETKU U BUA
XAUMHUYECKOU CBSI3U

Baxueimme npeactaBuTenM HEOPraHMYECKUX BeulecTB. Hemeraiuibl u ux
coeanHeHnsa. MeTayuibl U UX COEIMHEHUS

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHUUECKUX COCIUHEHUN: OKCHJIOB
(coneobpa3yroiue: OCHOBHBIE, KHUCJIOTHBIE, am(pOTepHBIC)
¥ HecoJieoOpa3yroliye; OCHOBaHUH (IIEI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KUCIOT  (KUCIOpOACOAepX aliue ¢ OECKUCIOPOAHbIE, OAHOOCHOBHBIC
Y MHOTOOCHOBHBIE); COoJiel (CpeaHUX U KUCIBIX )

4.2

dus3nueckue ¥ XUMHYECKUE CBONCTBA IMPOCTHIX BEIIECTB-HEMETAIUIOB:
BOJIOPOJIA, XJI0pa, KHCIOPOa, cephl, a30Ta, hochopa, yriepoaa, KpeMHHS

43

du3nvecKre 1 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAIIOB: JIUTHS,
HaTpus,  Kaius, MarHuss W Kajblus,  aJIIOMUHUA,  KeJe3a.
DNEeKTPOXUMHUYECKHUH psJl HAIPSIKEHUN METAILIIOB

4.4

Ou3n4yecKkue ¢ XMMHYECKHE CBOWCTBA BOJOPOJHBIX  COCIMHEHUU
HEMETAJIJIOB: XJIOPOBOAOPO/Ia, CEPOBOIOPOIA, AMMHUAKA

4.5

du3nvecKre U XMMUYECKHE CBOMCTBA OKCUJIOB HemMeTasuioB: cepol (IV, VI),
azora (II, 1V, V), dochopa (IlI, V), yrnepona (II, IV), xpemuus (IV).
[TomyueHnne OKCHIOB HEMETAIIIIOB

4.6

Xumuyeckue cBoicTBa okcu0B: MetaiioB [A — IIIA rpynn, uuHka, Meau
(IT) u xxene3a (11, III). ITomyyeHue OKCUI0B METAILIIOB

4.7

XYUMHUUYECKHE CBOMCTBA OCHOBaHMA H  aM(OTEpPHBIX T'HAPOKCUIIOB
(Ha TpuMepe THUAPOKCUAOB alIOMHUHUS, >Kene3a, IuHKa). l[lomydyenue
OCHOBAaHHU ¥ aM(POTEPHBIX THAPOKCUIOB

4.8

Oouue XUMHYECKHUE CBOMCTBA KHUCJIOT: XJIOPOBOAOPOIHOM,
CEpPOBOIOPOHOM, CEPHUCTOM, CEPHOM, a30THOM, pochopHO, KPEMHUEBOH,
yrojibHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOW CEpHOM
Y a30THOU KucnoT. [lomydyenue kucnor

4.9

OO01ue xuMrIecKre CBocTBa cpeauux coieit. [lomyuenue coneit

4.10

[Tonyyenue, coOupanue, pacrno3HaBaHUe BOJOPOA, KHCIOPOa, aMMHUAKa,
YTJIEKUCIIOTO Ta3a B 1Jab0paTopun

4.11

[TonydyeHne amMMuaka, CEpHOM M a30THOM KHCIIOT B TPOMBIIUICHHOCTH.
Ob61ue cnocoObl MOTYYSHHS] METAJIOB

4.12

I'eneTnyeckas CBsI3b MCKAY KilaCCaMHU HECOPIraHNYCCKHUX COC€IUHCHUU

XUMHUYECKHUE PEAKIIUN
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5.1

Knaccudpukanms XUMHYECKHX peakUuid MO pa3lInyHbIM MpU3HAKAM:
II0 YUCIy U COCTaBY YYacCTBYIOIIMX B PEAKLHM BEIIECTB, IO TEIUIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENEHEW OKUCICHNUS XUMUUECKHUX 3JIEMEHTOB

52

TemnoBoii 3pheKkT XUMUIECKONW peaKInHi, TEPMOXUMUUYECKHE yPaBHEHUS.
DK30- ¥ 3HIOTEPMHUUYECKHE peakuu. TepMOXUMUYECKUE YPABHEHUS

53

OKHCIIUTEITBHO-BOCCTAHOBUTEIbHBIE peaKkuuu. OxKucIuTEN
U BoccTaHoBUTENW. lIpoliecchl  OKUCIEHUS W BOCCTAHOBJICHUSI.
DNIEeKTPOHHBIN 0ajaHC OKUCIUTEIHHO-BOCCTAHOBUTEIILHON PEaKIIUU

54

Teopus  BAEKTPOJUTHYECKOM  auccouuanuu.  KaTMOHBI,  aHUOHBI.
DNEKTPOJIUTHl M HEdEKTpoyuThl. CHUbHBIE W CJa0ble AIEKTPOJIUTHL.
Crenenp qucconuanuu

5.5

Peakumu nonHOro oomMeHa. Y coBus IpOTEKaHUS peakiiii HOHHOTO 0OMeHa,
IIOJIHBIE ¥ COKPAIICHHBIE MOHHBIE YPABHEHUS PEAKIIUN

XUMHUSI U OKpYXkarolas cpeaa

6.1

BemecTBa m marepuansl B IMOBCEIHEBHOM JKH3HU 4eEJIOBEKA. be3omacHoe
MCIOJIb30BaHNE BEUIECTB U XMMUYECKUX peakuuil B Jab0patopuu u OBITY.
[lepBast OMOILB TPU XUMUYECKUX 0KOTaX U OTPABICHUSIX

6.2

XUMHUYECKOE 3arpsA3HEHHUE OKpyXKarolel cpeapl (KUCIOTHBIE JOXKIIH,
3arpsi3HCHHE TIOYBBI, BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPE0TBPAICHHUS
[Ipenenvhast nonmyctumas konneHTparus BemectB (I1JIK). Poas xumun
B PCIICHUWU JKOJIOTHUECKUX TpoOseM. YCuieHne MapHUKOBOTO 3(ddekra,
pa3pylieHue 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, a3ota, hochopa, yriepoaa, KpEMHUS U UX COCTUHEHUN
B OBITY, MEIUIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM X03diicTBe. [I[puMenenue
METaJUIOB M CIUIaBOB (CTaib, YyTyH, AIOPATIOMUHUNA, OpoH3a) B OBITY
Y TPOMBIIUIEHHOCTH WX coenuHeHui. [loHsTHe 0 KOppOo3MHM METaslIoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH

6.4

[IpupoaHbie UICTOYHUKH YTIAEBOAOPOAOB (YTrOib, TIPUPOIHBIA Ta3, HEPTH),
POJYKTHI UX TepepaboTKu (OEH3HH), UX POJIb B OBITY M IIPOMBIIIIICHHOCTH

6.5

[lepBoHauanbHbIE TOHATHSA 00 OPraHUYECKUX BEILIECTBAX KaK O COETMHEHUSX
yraepojaa (MeTaH, 3TaH, 3TWUJIEH, aleTHIIEH, 3TaHOJ, TJMUEPUH, YKCyCHas
kucioTa). [loHaTue o OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpPAX, OeiKax,
YIJIEBOJIAX — M UX POJIM B KU3HU YEJIOBEKA

Pacuertsr:

7.1

1o opmysaM XUMHUYECKUX COeTMHEHUHN

7.2

Macchl (MaccoBOIl) JJOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE

7.3

M0 XUMHUYCCKUM YPAaBHCHUAM
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