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denepanbHas pabouas mporpaMma mno ydyeOHOMY MpeaMery « Xumus» (0a30BbIid
ypoBeHb) (TpeamMeTHas o005acTh «ECTECTBEHHO-HAYYHBIE MPEAMETH») BKIOYACT
MOSICHUTEIBHYIO 3aMMCKY, COACPKaHUE O0yUCHHUS, TUTAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS
POrpaMMBbI IO XMMHUHU, TEMATUUYECKOE TJTAHUPOBAHHUE.

[TosicHuTENMbHAS 3aMUCKa OTpaKaeT OOLIME IENW M 3aJaud M3yYeHHs] XUMUH,
XapaKTEPUCTUKY TCHXOJIOTHUYECKUX TMPEANOCHUIOK K €€ M3YYCHHMIO OOYYaromUMUCS,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOJAXOAbl K OTOOpY COIEpIKaHMS,
K OTIPEJIENICHUIO THITAHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOyueHMs] PacKpbIBaeT  COJEPXKATEIbHBIE JIMHUU, KOTOPHIC
npeaiaraTcs A 0053aTeIbHOTO0 U3YUYCHUS B KaXKAOM KJlacce Ha YPOBHE OCHOBHOTO
o61iero oOpazoBaHMsl.

[I1anupyeMble  pe3ysabTaThl OCBOCHUS TPOTrPaMMbl MO XUMHH  BKJIFOYAOT
JIMYHOCTHBIE, METANMPEIMETHBIC PE3YJIbTaThl 3a BECh MEPUOJ OOyUEHHUS HA YPOBHE
OCHOBHOT'O OOIIEr0 0Opa3oBaHMUs, a TAKXKE MPEAMETHBIC JOCTHXKECHUs 00ydYaroUmIerocs
3a Ka)K/IbIii TOJ1 00yUEHUSI.

IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa30BaHUsl COCTABIIECHA
HA OCHOBE TpeOOBaHMH K pe3yabTaraM OCBOCHUS OCHOBHOW 00Opa3oBaTesbHOMN
nporpaMMbl  OCHOBHOTO o0miero oOpasoBanusi, npeacraeieHHbix B OI'OC OO0,
a Takke HAa OCHOBE (eaepaibHONW paboyell MporpaMMbl BOCIHMTAHUS U C YYETOM
KOHLICNIMKM MpPENoAaBaHusl Y4eOHOro mnpeaMmera «Xumus» B 00pa30BaTEIIbHBIX
opranuzauusx Poccuiickoit denepaumu.

[Iporpamma no XxumMuu pa3padoTaHa € LENbK OKa3aHUS METOJWYECKOH MOMOIIN
YUUTENIO B CO3AaHMUM pabodell mporpaMMsbl 0 y4eOHOMY MPEAMETY.

[Iporpamma no Xxumuu AAET NPEACTABICHUE O LENAX, OOLIEH cTpareruu 00ydeHus,
BOCIIUTAHUST M  Pa3BUTUS  OOYYAOIIMXCA  CPEACTBAMM  y4eOHOrO  NPEaMETa,
YCTAHABIIMBAECT  O0sI3aTENIbHOE  NPEAMETHOE  COJECPKAHWE,  IPEeAyCMaTphBACT
pacupeeneHne ero Mo KjiaccaM v CTPYKTYPUPOBAHUE 110 Pa3aesiaM U TEMaM IIPOrpamMmM bl
N0 XUMHUHU, ONPEACHACT KOJUYECTBEHHBIE W  KAUECTBEHHBIE XAPAKTCPUCTHKHU
COACPKAHMsI, PEKOMEHIYEMYIO IIOCIECIOBATENBHOCTh M3YYCHUS XUMUU C  YYETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4e€OHOro Mporecca,
BO3PACTHBIX OCOOCHHOCTEH OOy4YarOUIMXCs, ONPEAENICT BO3MOKHOCTH MpPEeIMETA
U peanu3an TpeOOBaHWM K pe3yjbTaraM OCBOEHHUSI OCHOBHOW 0Opa3oBaTeiIbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOrO 00miero o0pa3oBaHusi, a Takke TpeOOBaHUMH
K pe3yspTaraM OOYYEeHHsI XMMUM HA YPOBHE LENECH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TI03HABATEILHOMN NEATEILHOCTH 00YUarOLIErocs M0 OCBOCHUIO YUEOHOTO
COZECPIKAHMSI.
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3HaHWE XUMHHM CIIY>KUT OCHOBOW s (DOPMUPOBAHUS  MUPOBO33PCHUS
00y4YaroIerocst, €ro NPeACTABICHUI O MAaTEPUAIBHOM E€IMHCTBE MUPA, BAKHYIO POJIb
UTparoT (POPMUPYEMBIE XUMHEH MNPEICTABICHUS O B3aMMONPEBPALICHUSX SHEPruu
U 00 DBOJIOIMHU BELIECTB B MPUPOJE, O NYTIX PEIICHUS TIOOAIbHBIX TPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBIPHEBOW, JHEPrETUYECKON, MUIIEBON
¥ DKOJIOTMYECKON O€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHMS.

HN3yueHne Xxumun:

CIOCOOCTBYET peau3aluy BO3MOKHOCTEH [Uisl caMopa3BUTHSL U (POPMHPOBAHUS
KYJIbTYPBI JINYHOCTH, €€ 001Iei 1 (PyHKIMOHANBHON rPaMOTHOCTH,

BHOCUT BKJad B (JOPMHPOBAHWE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEH
O00yYarIMXcs,  HABBIKOB  MX  CAMOCTOSITENbHOM  y4eOHOH  JOEeATEIBHOCTH,
OKCHEPUMEHTANBHBIX M WCCIICAOBATEIbCKMX  YMEHHMH,  HEOOXOOUMBIX  Kak
B TIOBCETHEBHOM YKU3HU, TaK U B MPO(YECCUOHATIbHON ACATEIIHOCTH,

3HAKOMMT CO CHEUU(PUKON HAYYHOTO MBILUICHUS, 3aKJ1aIbIBACT OCHOBBI LIEIOCTHOTO
B3MVIIJa HA €OMHCTBO NPUPOABI M YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaloM
B (h)OpMUPOBAHUHU ECTECTBEHHOHAYYHOM rPAMOTHOCTH 00YUaOLIUXCSI,

CIOCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOLIECHHUSI K €CTECTBEHHO-HAYYHBIM
3HaHWSM, K TIPUPOJE, K YETOBEKY, BHOCUT CBOI BKJAJ B 3KOJOTMYECKOe 0Opa30BaHUE
00 y4aroIIMXCsl.

JlaHHBIE HamMpaBicHUS B OOYYCHMHM XUMHUM OOECHEUMBAIOTCS CHElUu( KO
CoACp)KaHus Y4eOHOr0 MPEAMETA, KOTOPBIH SBISETCS MEAArOrMYeCKA aaanTuPOBAHHBIM
OTpakeHHueM 0a30BOM HAYKM XMMHUHU HA OMPEACIEHHOM dTare €€ pa3BUTHSL.

Kypc xumMum Ha ypOBHE OCHOBHOrO 0OOwIEr0o 0Opa3oBaHUsi OPUEHTHPOBAH
Ha OCBOCHHME OOYYAIOIMUMMCS CHUCTEMBI MEPBOHAYAIBHBIX TMOHATHIA XUMHH, OCHOB
HEOPraHWYECKOW XMMHMHA M HEKOTOPBIX OTJACJIBHBIX 3HAYUMBIX MOHITHNA OPraHMYeCcKOn
XAMHU.

CTpykTypa coAepskaHusi NpOrpaMMbl MO XUMHUM C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOr0 MoAXoa K €€ n3ydeHuto. Couepykanue CKIIaIbIBACTCs U3 CUCTEMBI MOHITUN
O XMMHUYECKOM 3JIEMEHTE M BELICCTBE M CUCTEMBI MOHATHA O XUMHYECKOW PEaKLIMU.
OO0e 3TH CHCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPUHIMILY MOCIECAOBATEIBHOTO
Pa3BUTHS 3HAHWI HA OCHOBE TEOPETUUECKUX MPEICTABICHUI pa3HOrO YPOBHSI:

ATOMHOMOJIEKYJIIPHOTO YUEHUS! KAK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepuommyeckoro 3akoHa /.M. MenaeneeBa kKak OCHOBHOIO 3aKOHA XUMUU,

YUEHHSI O CTPOCHUM aTOMa M XUMHYECKOH CBS3H,

NpeACTaBICHUN 00 3NEKTPOIUTHYECKON AUCCOLMALMH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUST PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO YPOBHS K IPyrOMY,
BBIMOJHSASL  (PYHKIMU OOBSCHEHHS W TMPOrHO3UPOBAHMS CBOWCTB, CTPOCHHS U
BO3MOKHOCTEW MPAKTUYECKOrO MPUMEHEHUS U MOJIYyYEHUS M3Y4aeMbIX BEILECTB.
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OCBOEHHE MPOrpaMMBbI 110 XUMUHU CIMOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
O XUMHMYECKOW COCTABJIAIOLIEH HAYYHOM KapTWHBI MHUpa B JIOTUKE €€ CHUCTEMHOWN
HPUPOJBL, IEHHOCTHOTO OTHOILEHHS K HAYYHOMY 3HAHUIO U METOAAM MIO3HAHMS B HAYKE.
H3yueHre XuMUKM NPOUCXOANT C MPUBJICUCHUEM 3HAHUN U3 paHEee M3YYCHHBIX yueOHBIX
npeaMeToB: «Okpyskaromuii Mupy», «buonorus. 5—7 knacce» u «DOu3nka. 7 Kiacey.

[Ipy M3ydyeHUM XUMUM TPOUCXOAUT (POPMUPOBAHHME 3HAHWUN OCHOB XMMHMYECKON
HayKM Kak OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOH JESITENbHOCTH
YeJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPBL 3amada y4eOHOro
OpeAMETa COCTOMT B (POPMHUPOBAHUM CHCTEMBI XUMUYECKMX 3HAHMWA — BOKHEHIIMX
(aKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX MOJOXKEHUH, JOCTYMHBIX 0000IIEHMI
MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HAYKW, B NPUOOLICHUM K HAYYHBIM METOAaM
NO3HAHUSl TP M3YUYECHUM BELIECTB M XUMHYECKUX peakuuii, B (HopMUpPOBAHUU
Y PA3BUTUM TO3HABATEIILHBIX YMEHHWA M WX MPUMEHEHHWU B y4e€OHO-TIO3HABATEIILHON
U y4eOHO-MCCIENOBATEIbCKOW  ACATENBHOCTH, OCBOCHMM TMpaBWJI  O€30MacHOr0
OOpallieHUs C BEMIECTBAMU B TOBCEIHEBHOM KU3HH.

[Ipy W3yuyeHUM XWMHUM Ha YPOBHE OCHOBHOTO 0OOWHIEro oOpa3oBaHMs BaKHOE
3HA4YCHUE NPUOOPENN TaKUE LIEH, KaK:

(dopMupoBaHue UHTEJUIEKTYJIbHO Pa3BUTOMN JMYHOCTH, rOTOBOWA
K CcaM000pa3oBaHMIO, COTPYIAHHUYECTBY, CAMOCTOSATEIIBHOMY NPUHATHIO PELLICHUIHA,
CIOCOOHOM aganTupoBaThCsl K OBICTPO MEHSFOIIMMCS YCIIOBUSIM SKU3HH;

HAMpPaBJIECHHOCTh OOYYEHMsI HA CHUCTEMATHUYECKOE MPHOOIICHUE OOYyYarOIUXCsl
K CaMOCTOSTEIbHOM MO3HABATENILHON JEATEIILHOCTH, HAYYHBIM METO/aM IO3HAHWS,
(GOPMUPYIOIIKUM MOTHBALIMIO U PA3BUTUE CIOCOOHOCTEN K XUMUH,

o0ecrneuyeHue yCIoBUi, CIIOCOOCTBYIOIIMUX MTPUOOPETEHUIO 0OYUAIOIMIMMKCS OMbITA
Pa3HOOOPA3HOM AEATENbHOCTH, MO3HAHWS M CAMOIO3HAHWS, KIIFOUEBBIX HAaBBIKOB
(KJIFOYEBBIX KOMIETEHII ), UMEIOIINX YHUBEPCATBHOE 3HAYEHNUE [UTsl PA3TIMYHBIX BH/IOB
NESITENBHOCTH,

dopmupoBanue o0mEH PYHKIMOHATILHOM M €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMEHHUIA OOBSICHSITH U OLIEHUBATH SIBJICHUS OKPY>KAIOLIET0 MUPA, UCTIOIB3YsI
3HaHWS U OMBIT, MOJYYCHHbIC NMPU M3YYCHUM XUMHH, NMPUMEHATH WX MPH PELICHUU
npoOsieM B IOBCEHEBHOM KU3HU U TPYOBOM ACATEIBHOCTH,

¢opMupoBaHue y OOYYAKOIIMXCS TYMAHUCTHUYECKUX OTHOILICHWN, MOHUMAaHHS
LHEHHOCTH XMMHMYECKUX 3HAHWUN JUIs BBIPAOOTKM HKOJOTMYECKH LEIECO00PA3HOro
NOBEACHUS B OBITY U TPYJAOBOM JESATENBHOCTH B LENISAX COXPAHEHUS CBOETO 310POBbS U
OKPY’KaroLIeil IPUPOTHOMN CPEIBL,

pa3BUTHE MOTHBAMM K  OOYyYEHHWIO, CHOCOOHOCTEH K  CaMOKOHTPOJIIO
¥ CAaMOBOCIMTAHUIO HA OCHOBE YCBOCHHUS OOIICUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQUIIS U HAPABICHHOCTH JaJIbHEHIIEr0o 00 yUeHUSI.

OO01ee 4KMCa0 4acoB, PEKOMEHIOBAHHBIX Ui M3YYEHMsS XMMUHU, — 136 4acos:
B 8 Kj1acce — 68 yacoB (2 yaca B HeZleq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).
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JUTst KaKA0ro Kiracca NpeayCMOTPEHO pe3epBHOE YUEOHOE BPEMsI, KOTOPOE MOXKET
OBITh MCITOJI30BAHO YUYACTHUKAMU 00Pa30BaTEIbHOTO MPoLiecca B LEsX (GOpMUPOBAHUS
BApPUATUBHOMN COCTABIISAIOLIEH COCpKaHKsI KOHKPETHON padoueit mporpammel. [Ipu 3ToM
oOsi3arenbHass  (MHBApUAHTHAs) YacTh COACPKAHMUS TPEAMETA, YCTAHOBJICHHAS
OPUMEPHOHN padoueit mporpaMMoid, U BpeMsl, OTBOJUMOE Ha €€ U3yUEHHE, TOKHBI OBITh
COXPaHEHBI MOJHOCTHIO.
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COAEPKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHauanbHBIC XUMHUYECKHE TOHSITHSA

[Ipeamer xumuu. Poiie XUMHUM B KU3HU YETIOBEKA. XUMUs B CUCTEME HayK. Tena u
BelecTBa. MU3NYECKUE CBOMCTBA BEHICCTB. ArperarHoe COCTOsiHUE BewiecTB. [loHsTre
0 METoJaxX MO3HaHWsS B XUMHMM. YucTeie BemiecTBa M cMecH. CrnocoObl pa3aeneHus
CMECEH.

ATOMBI U MOJIEKYJIBI. XUMHUYECKHUE IJIEMEHTHI. CHUMBOJIBI XUMHYECKUX SJIEMEHTOB.
[TpocThIE U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas (opmysia. BaJeHTHOCTh aTOMOB XMMHUYECKUX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BewlecTB. OTHOCUTENbHAss aToMHas macca. OTHOCUTENbHAs
MOJIEKYJISIpHAst Macca. MaccoBasi 10JIs1 XMMHYECKOTO 3JIEMEHTA B COCTMHCHHM.

KomuecTBo BemecrBa. Moiib. MosisipHast Macca. B3auMOCBsI3b KOJTMUECTBA, MACCHI
W 4YKCclia CTPYKTYPHBIX €IMHUIL BeulecTBa. Pacdérbl mo (popMynaM XUMUYECKUX
COCOUHECHHUI.

DU3AYECKUE U XUMUAYECKHE SIBJICHUS. XUMUYECKas peakius U €€ Mpu3Haku. 3aKOH
COXPAHEHHUS] MacChl BEHIECTB. XMMUUYECKUE ypaBHEeHUs. Knaccuukaims XMMUUYECKUX
peakimii (COCTUHEHM S, PA3NIOKEHUS, 3aMEIICHU ST, OOMEHA).

Xumuyeckuti 5SKCnepumeHm:

3HAaKOMCTBO C XMMHWYECKOH NOCYI0i, mpaBuiaMu paboTel B 1a0OpaTopuu U
npuéMamMu oOpauieHusi ¢ J1abOpaTopHbIM O00OPYJAOBAaHMEM, HM3YyYEHUE W ONUCAHME
(u3nYEeCKMX CBOMCTB 00pa3llOB HEOPraHMYECKUX BEIIECTB, HAOMIOACHUE (DU3MUECKUX
(MIaBIeHUE BOCKA, TASHUE JIb/1a, PACTUPAHUE Caxapa B CTYIKE, KUIICHUE U KOHJACHCALUS
BOJABI) M XMMHYECKMX (TOpPEHME CBEYM, NPOKAJMBAHME MEIHOM IPOBOJIOKH,
B3aMMOJICHCTBUE MENla C KUCIIOTON) sIBJICHWH, HAOIIOACHUE W ONMUCAHUE MPU3HAKOB
OPOTEKaHWs XUMMUYECKUX PEakimid (pa3ioKeHUE caxapa, B3aMMOJCHCTBUE CEPHOM
KUACJIOTHL ¢ XJIOpuAOM Oapusi, paznokeHue ruapokcuna meau (II) mpu HarpeBaHuu,
B3aUMOJICHCTBUE kene3a ¢ pactBopoM conu mean (II), uzyuenune cnocoOoB pasaeseHus
cMeceil (C MOMOUIbKD MAarHumTa, (UIABTPOBAHWE, BBHIMAPUBAHME, JUCTHIUISALMS,
xpoMarorpadusi), MPOBEACHUE OYUCTKU MOBAPEHHOW COJIM, HAOMIOJCHUE U ONMMCAHUE
PE3yJIbTATOB MPOBEACHUS OMNbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS] MAacChl,
CO3/1aH1E MOJIENIEH MOIEKYJ (IAPOCTEPHKHEBBIX ).

BaskHeiilue npeacraBuTe/ 1 HEOPraHUYECKUX BelllecTB

Bozayx — cmeck razos. Coctas Bo3ayxa. Kucinopoa — 31eMeHT | MPOCTOE BEIIECTBO.
Haxosxnenue Kucnopoaa B mpupoje, Gpuanveckue U XUMUYECKUE CBOMCTBA (peakiuu
ropenus). Oxcuapl. [lpumeHnenue xucnopona. CrnocoObl MOMYYEHHs KHUCIOPOJa
B Jlaboparopud M TpoMbIIUieHHOCTH. KpyroBopor kuciopoxa B mpupoxpe. O30H —
QJUTOTPOIHAS MOAU(PUKALMS KHCIOPOAA.
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TennoBoil >PPEKT XMMHUYECKONW PEeaKuuu, TEPMOXUMHYECKUE YPaBHEHHUS, HK30-
U DHIOTEPMUYECKUE peakiuu. TOIUMBO. yrojib W METaH. 3arpsA3HEHUE BO31YXa,
YCUJIEHHE MAPHUKOBOTO 3 (PekTa, pa3pylieHre 030HOBOTO CJIOS.

Bonopon — snemeHT u mpocroe BewecTBo. HaxokneHue Bomopona B NPUPOLE,
(pU3MUECKUE M XUMUYECKUE CBOMCTBA, NPUMEHEHHE, CIOCOOBI MoaydYeHus. Kucnorel n
COJIH.

MonsipHblii 00BEM ra3oB. PacuéTsl N0 XUMUYECKUM YPABHEHHUSIM.

dusnyeckue cBoicTBa BOABL. Boaa kak pactBoputens. PactBopel. HackilieHHbIE U
HEHACBIIICHHBIE PACTBOPBL. PaCTBOPUMOCTH BEIECTB B BOAE. MaccoBas J0JIs BEILIECTBA
B pacTBOpe. XUMUYECKUE CBOWCTBA BOAbL. OCHOBaHMs. Poib pacTBOpPOB B NPUPOIE U
B JKU3HH 4eoBeKa. KpyroBopoT BOABI B IPUPOAE. 3arps3HEHUE MPUPOAHBIX BOX. OXpaHa
Y OYMCTKA IPUPOIAHBIX BOJI.

Knaccuukanmss Heopranuueckux coeauHeHuid.  Oxceuasl.  Kiaccudukanms
OKCH/IOB: cojeoOpa3yromme  (OCHOBHBIE,  KHCIIOTHBIE, am(poTepHBIE) U
HeconeoOpazyromme. HoMeHknarypa okcunoB. Ou3nueckue U XUMUYECKHE CBOMCTBA
OKCHJIOB. [loydyeHue OKCUI0B.

OcHoBanus. Knaccn(pukanust OCHOBaHUi: IENTOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Du3znueckue H XUMHWYECKUE CBONCTBA OCHOBAHUMA.
[TonydyeHue OCHOBAHUIA.

Kucnorel. Knaccupukanms xuciaor. Homenknarypa kucinor. DuU3MYECKUE U
XUMHUYECKUE CBOMCTBA KUCIOT. Psn aktuBHocTr MeTayuioB H . H. bekerosa. [lonmyuenue
KUCJIOT.

Comu. Homenknarypa coseii. DHU3MYECKUE W XUMHUUYECKHE CBOMCTBA COJIEH.
[Tonydenue conei.

['enernueckas CBA3b MEKAY KJIacCaMM HEOPraHUYECKUX COCIAUHEHU.

Xumuueckuti sKCnepumenm:

KaYECTBEHHOE ONPEACIICHUE COACP)KaHMs KHUCIOpOAa B BO3IAYXE, MOIYYCHUE,
coOMpaHue, PpacloO3HABAHWE W  W3YYEHUE CBOMCTB  KHMCIOPOAa, HAOIOIECHUE
B3aUMOJCHCTBHS BELIECTB C KHUCIOPOAOM W YCJIOBHS BO3HUKHOBEHHSI W IPEKPALCHUS
ropenus (moxkapa), O3HaKOMJICHHME C OOpa3llaMHh OKCHIOB W ONHCAHUE WX CBOMCTB,
NOJyYeHHUE, COOMpPAHHME, Pacrno3HABAaHME M M3YYEHUE CBOWCTB BOAOpoAa (FOpPEHUE),
B3aUMOJCHCTBIE Boaopoda ¢ okcuaom wmean  (II)  (BO3MOXKHO —HMCHOIB30BaHUE
BUJICOMATEPUAIIOB ), HAOIOJICHUE 0OPA3IOB BEIIECCTB KOJIMUYECTBOM | MOJIb, KCCIIEIOBAHUE
OCOOEHHOCTE PacTBOPEHMsI BELIECTB C PA3TUYHONW PACTBOPUMOCTBIO, IPUTOTOBJICHUE
PacTBOPOB C OIPEAEIEHHON MaCCOBOM TOJIEH paCTBOPEHHOIO BEIIECTBA, B3AUMOICHCTBIE
BOJBI € METaulaMd  (HATpUEM U KajblueMm) (BO3MOXKHO — MCIOJIb30BAHUE
BUJICOMATEPUAIIOB), MCCIIENOBAHUE OOPa3LOB HEOPraHMYECKUX BEILECTB PA3TMUHBIX
KJ1acCOB, HAOMIOICHUE U3MEHEHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KUCJIOT U IIENOYEH,
u3ydyeHue B3aumozeicTBus oxkcuaa Mean (1) ¢ pacTBOpOM CEpHOI KMCIIOTHI, KUCIOT
C MeETaJUIaMH, PEaKUWid HEATpaIM3aluK, NOJYYCHUE HEPACTBOPUMBIX OCHOBAHUM,
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BBITCCHCHUC OAHOr0 MCTAaJlIa APYIrUM K3 paCTBOPA COJIM, PCHICHUC SKCIICPUMCHTAJIbHBIX
3aJ1a4 N0 TeMe « BakKHEHIME KI1acChl HCOPraHn4CcCKux COCIUHCHUIAY .

Ilepnognyecknii 3axkon u Ilepuoamuyeckast cHCTeMa XHMHYECKHX 3JIEMEHTOB
JL.A. MenneneeBa. CtpoeHue aroMoB. XuUMHYeCKass CBs3b. OKHCJINTEIbHO-
BOCCTAHOBHUTEJIbHbIC PeaKIUH

[lepBble MONBITKKA KJIACCH(PUKALMN XUMUUYECKMX 3JIEMEHTOB. [loHsTHE O rpynnax
CXOJIHBIX AJIEMEHTOB (ILEIOYHBIC U IEIOYHO3EMENBHBIE METAILIBL, TAJIOT€HbI, WHEPTHHIC
razbl). JJIEMEHTHI, KOTOPBIE 00pa3yroT aM(OTEPHBIE OKCUJIBI U THAPOKCHIBI.

[lepuognuecknii 3akoH. Ilepuoguueckas cucTeMa XUMHWUYECKUX DJIEMEHTOB
JI.1. Menneneea. Kopotkoneprognas u amHHonepruoaHas ¢popmbl [leproauyeckoii
CUCTEMBI XUMUUYECKUX 31eMeHTOB J[.M. Menneneesa. [lepuoasl u rpynnel. Guznueckuii
CMBICJI ITOPSAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHbIX saep. M3otombl. OnekTpoHbl. CTpoeHHE
ANIEKTPOHHBIX 000JIOYEK aTOMOB MEPBBIX 20 XMMHUYECKUX 3JeMEHTOB [leproanueckoi
cucrembl J[.M. MenaeneeBa. XapakTepucTUKa XUMHYECKOTO JJIEMEHTA II0 €ro
nosiokeHuro B [lepuopnueckoii cucreme .M. Menneneena.

3aKOHOMEPHOCTH  W3MEHEHHs paadyca aroMOB XUMUYECKUX DJIEMEHTOB,
METAUTMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIIaM U IIEPUOIAM.

3naueHue llepuonuyeckoro 3axkoHa M Ilepuonmyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKHA U NpakTuku. 1. . MenaeneeB — yu€HbIi U TPayKIaHUH.

Xumuueckas  cBsizb.  KoBajieHTHas  (MOJsipHAss W HEMOJSIpHAsi)  CBSI3b.
ONEKTPOOTPULIATENBHOCTh XUMUUECKHUX DJIEMEHTOB. IOHHAs CBA3b.

Crenenp oxkucineHusi. OKHACIMTEIBHOBOCCTAHOBUTENbHBIE peakuuu. IIpomecchl
OKMCIICHUS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuti sKCnepumenm:

u3yueHre oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TMOPOKCHIA LMHKA C PacTBOpPaMM KHUCIOT M WICJIOYEH, MPOBEACHUE OMBITOB,
WITFOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEakuuii (ropeHue,
peaKuy pasioKeHUs, COAUHEHUS ).

Meoicnpeomemnvie cés3u

Peanuzanuss MeXOpeaIMETHBIX CBS3€d OpU M3y4eHMM XUMUM B 8 KJacce
OCYILIECTBIISIETCS Ye€pe3 UCMOIb30BAHUE KaK OOIIUX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK
U TIOHSITUM, SBJISIOIIMXCS CHCTEMHBIMM JJIsi OTHACIBHBIX MPEAMETOB E€CTECTBEHHO-
HAyYHOT'O IUKJIA.

OO1mMe ecTeCTBEHHOHAYYHBIE MOHATHS: HAYYHbIN (PakT, TMIOTE3a, TEOPUs, 3aKOH,
aHaIN3, CUHTE3, KiacCHu(UKaIMs, TMEePUOJUYHOCTb, HAOMIOJECHUE, HKCICPUMEHT,
MOJIEIUPOBAHKE, U3MEPEHHUE, MOJCTIb, SIBIICHUE.

dusuka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIWJI, WU30TOIIbI,
PaaIOaKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUM 3apsii, BEHIECTBO, TEIO, OOBEM,
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arperaTHOe COCTOSIHUE BEIIECTBA, T'a3, (PU3UUYECKUE BEJTMUYUHBI, €AMHUIIBI U3MEPEHUS,
KOCMOC, TJIaHETHI, 3BE3/1b1, COMHIIE.

buonorust: porocunrtes, npixanue, Guochepa.

['eorpadus: armocepa, ruapocdepa, MUHEPAIbl, TOPHBIC MOPOJBI, TMOJE3HBIE
MCKOMAeMbI€, TOTIJIMBO, BOJHBIE PECYPCHL

9 KUIACC

BemecTBo 1 XumMH4YecKas peakuust

[lepnonnuecknii  3axkoH. Ilepuommueckas cucTeMa XUMHYECKUX DJIEMEHTOB
.. Mengeneea. CTpoeHHE aroMOB. 3aKOHOMEPHOCTH B W3MEHEHWUM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KU, KAIBLMSI U UX COCAUHEHUN
B COOTBETCTBUHU C MOJIOKEHUEM DIIEMEHTOB B [ IeproanuecKoii CucTeMe U CTPOCHUEM UX
aTOMOB.

CTpoeHue BEMIECTBA: BUIbI XUMUYECKON CBA3H. TUIBI KPUCTANIMYECKUX PEILETOK,
3aBUCUMOCTH CBOICTB BEIIECTBA OT TUNA KPUCTALIMYECKON pEIIETKH W BUAA
XUMHAYECKON CBSA3H.

Knaccuukanmss ¥ HOMEHKIIATypa HEOPraHMYECKMX BEIIECTB. XHMUYECKHE
CBOMCTBA BEILECTB, OTHOCAIIUXCA K PA3IMYHBIM KJIACCAM HEOPraHWYECKUX COCAUHEHUN,
TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccuukanmss ~ XMMMUYECKMX  Peakuuii 1O  pa3iMyHbBIM  MpPHU3HAKaM
(MO YMCIly W COCTaBY YYAaCTBYIOIIMX B PEAKIMM BEHICCTB, MO TEIIOBOMY 3(PQEKTy,
N0 WM3MEHCHUIO CTENEHEH OKHUCICHHUS XUMUYECKMX 3JEMEHTOB, MO OOPaTUMOCTH,
MO Y4YaCTUIO KaTaln3aropa). DK30- U 3HAOTEPMUYECKHE PEAKLMU, TEPMOXUMHUUYECKUE
YPaBHEHUS.

[lonatne o ckopocTn XuMU4eckoi peakuuu. [loHsTme 06 oOpatumbIx WU
HEOOpaTUMbIX XUMHWYECKUX peakuusx. [IOHATHE O TOMOTEHHBIX M T'€TEPOT€HHBIX
peakiusax. Ilomatme o xaraimse. IIoHATHE O  XMMUYECKOM  PaBHOBECUMU.
@DaxTOpbI, BIUASIOLIME HA CKOPOCTh XUMUYECKON PEAKLMKA U IOJ0KEHUE XUMUYECKOrO
PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIC peaknuu, SIEKTPOHHBIN OanaHc
OKHMCITUTENIbHO-BOCCTAHOBUTENBHON peakuyy. COCTaBICHUE YPABHEHUN OKUCIIUTENIBHO-
BOCCTAHOBUTEIILHBIX PEAKLMi ¢ UCMOIb30BAHMEM METO/IA SJIEKTPOHHOIO GalaHca.

Teopust DIEKTPOIUTUYECKOW JUCCOLMALMU. OJIEKTPOJIUTBL U HEDJIEKTPOJIUTHI.
Karnonbl, aHuoHbl. MeXaHu3M [QUCCOLMALIMM BEIIECTB C Pa3IMYHBIMA BUIAAMU
XAMUYECKOH CBsi3u. CteneHb aucconuanyy. CUIbHBIE U C1a0bIe 3TIEKTPOJIUTHI.

Peakumm noHHOro oOMeHa. YCoBHMs NMPOTEKaHHWs PeakUuié MOHHOrO OOMEHA,
MIOJIHBIC M COKPAIIEHHBIE MOHHBIC YPABHEHUS peakimii. CBONCTBA KUCJIOT, OCHOBAHUN U
COJICl B CBETE MPEACTABJICHUN 00 3JIEKTPOJUTHYECKON auccornuanui. KauecTBeHHBIE
peaknuu Ha MOHBL. [ IOHATHE O THAPOIU3E COJIEH.
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Xumuueckuti sKCnepumenm:

O3HAKOMJIEHME C MOJC/SIMU KPUCTAUTMYECKAX PEIIETOK HEOPraHUYECKHX
BEIIECTB — METAUIOB U HEMETAIIOB (rpadura M ajiMasa), CA0KHBIX BEIIECTB (XJIOpUAA
HATPHsI ), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PeaKiuu OT BO3JCHCTBUS
pazuuHbIX (PaKTOPOB, HCCICAOBAHUE AJIEKTPONPOBOTHOCTH PACTBOPOB BEIICCTB,
npoliecca AUCCOIUAIIMKA KUCTIOT, IIENo4el U cosel (BO3MOXKHO MCIOIB30BAHUE BUIEO
MaTepHajIoB), MPOBEACHUE OMBITOB, WILTFOCTPUPYIOIINX MPU3HAKH MTPOTEKAHUS PeaKIIuit
MOHHOTO 0OMeHa (00pa3oBaHKEe OCAKA, BBIACICHHUE ra3a, 00pa30BaHUE BOJIbI), OIBITOB,
WITFOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX PEakiuii (ropeHue,
peaKiui  Pas3sIoKCHUsI, COCNUHEHMS), PACMO3HABAHUE HEOPraHWYECKMX BEIIECTB
C MOMOIIIbIO KQUECTBEHHBIX PEAKIIM HA MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4.

Hemerta/ibl 1 UX COeANHEHHS

OOw1ast xapakTeprCcTUKa raloreHoB. OCOOEHHOCTU CTPOEHHSI aTOMOB, XaPAKTECPHBIE
creneHu okucaeHus. CTpOeHUE U PU3NUECKHAE CBOMCTBA TPOCTHIX BEILECTB — FAJIOT€HOB.
XUMUYECKUE CBOMCTBA Ha mpuUMepe xjiopa (B3aMMOJCHCTBHE C METallaMuy,
HEMETAIAMU, 1ieno4aMu). XmopoBoaopoa. ComnsHasi KUCIIOTa, XUMHUYECKUE CBOMCTRA,
NOJIy4YEHUE, MPUMEHEHUE. JleiicTBrE Xopa B XJIOPOBOJOPOJA HA OPraHU3M YEIOBEKA.
Baxneiinme xmopuabsl 1 UX HAXOXKACHUE B IPUPOJIE.

OO1as xapakTepucTrKa 3eMeHTOB VIA-rpynnbl. OcOOCHHOCTH CTPOCHUS aTOMOB,
XApPAKTEPHBIE CTEMEHU OKHUCIaeHUus. CTpoeHue M (PU3MUYECKHE CBOMCTBA MPOCTBIX
BEILECTB — KHUCIOPOJAa M CEpbl. AJOTPONHBIE MOAM(PUKALMM KHCIOPOAA M CEPBL
Xumnueckue cBoiictBa cepel. CepoBOJOPOJ, CTPOCHHE, (PU3MUECKUE M XUMUYECKHE
cBoiictBa. OKCUIBI CEpbl KAaK MPEACTABUTENN KUCIOTHBIX OKCUIOB. CepHas KUCIOTA,
(¢U3nUEeCKEe U XUMHUYECKHE CBOMCTBA (OOLIME KaK MPEACTaBUTENs Kjiacca KUCIOT M
cneuuuueckre). XMMHUUECKUE PEAKIIMM, JIKAIINUE B OCHOBE MPOMBILIEHHOTO CIiocoda
NIOJIyYCHHUSI CEPHON KUCHOTHL. [Ipumenenue cepHoi kucaoTel. Coiau CEPHOM KHUCIOTHI,
Ka4eCTBECHHAs peakuuss Ha cynbQar-uoH. HaxoxkneHue cepel M €€ COeIMHEHWA
B NpUPOAE. XUMHUYECKOE 3arps3HEHUE OKPY)KAKOUICH Cpeibl COSAMHEHUSIMHU CEpbl
(KUCIIOTHBIE TOKIM, 3arpsi3HEHUE BO3AYXA U BOAOEMOB), CIIOCOOBI €10 MPEA0TBPALLECHUSI.

OO01as xapakTepucTuka 3AeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XAPAKTEPHBIE CTENEHN OKUCIEHHS. A30T, pacClIpOCTPaHEHHUE B MPUPOAE, PU3MUECKUE U
XAMUYECKHe cBoiicTBa. KpyroBopor azora B nmpupone. AMMHAK, €ro (pU3MYECKue H
XAMUYECKHE CBOMCTBA, MOMydyeHHE M HpuMeHeHue. COonyu aMMOHUS, UX (PU3MUYECKUE
U XMMHMYECKUE CBOWCTBA, MpUMEHEHHE. KauecTBeHHass peakiusi HA MOHBI aMMOHMSL.
A3oTHas KMCJIOTa, €€ MmojydeHue, (PU3MYECKUe U XUMHYECKUE CBOMCTBaA (00IIME Kak
OPEACTABUTENS KIacca KUCIOT U cnenuduueckue). Mcrnonp30BaHne HUTPATOB U COJIEH
AMMOHMSI B Ka4eCTBE MUHEPAIBHBIX YyAO0OpeHWi. XHWMHUUYECKOE 3arpsi3HCHUE
OKPYKAIOIIEH CPEeabl COENMHEHUSIMM a30Ta (KMCIOTHBIC AOXKIH, 3arPA3HEHUE BO3/YXa,
nouBbl U BOA0OEMOB). Docdop, amoTponHbie Moaudukamu pocdopa, GU3NUECKUE U
xumuueckue cpoiictBa. Okeupa ¢docdopa (V) u ¢ochopHas kuciora, (PU3MYECKHUE

11



®denepanpHas pabouas nmporpamma | Xumus. 8—9 kiaccel (0a30Bblil yPOBEHbD)

U XUMHUYECKHE CBOWCTBa, mnomydeHue. MHcmonb3oBanue (QocdaroB B KadecTBe
MUHEPATBHBIX YAOOPECHUA.

OO01as xapakTepucTrka 31eMeHToB [VA-rpymnmnbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XAPAKTEPHBIE ~ CTEMECHWM  OKHUCIEHWS.  YTJIEpPOA, AUIOTPONHBIE  MOAM(HUKALMH,
pacnpocTpaHeHUEe B NPUPOAC, (Pu3MUecKre M XMUMHMUYECKHE CBOWMCTBA. AncCOopOLMsL.
Kpyrosopor yranepona B npupone. OKkcuasl yriepoaa, ux GU3NYECKUe U XUMHUYECKUE
CBOMCTBA, NCHCTBUE HA 5KMBBIC OPraHU3MBIL, IOJTYYCHUE U IPUMEHEHUE. DKOJOTMYECKUE
npoOJieMbl, CBA3aHHBIE C OKCUIOM yriepoaa (IV), runmore3a rinobaibHOr0 MOTEIUICHUS
KJIMMaTa, MApHUKOBBIA APQeKT. YronbHas KucioTa U €€ colid, Ux (PU3UYECKUEe U
XAMUYECKHE CBOICTBA, MOMyYCHUE U MPUMEHeHNe. KauecTBeHHas peakiys Ha KapOoHaT-
noHbl. Micnonbs3oBanue kapOOHATOB B OBITY, MEAULMHE, MPOMBIIIJICHHOCTH U CETTbCKOM
XO3SMUCTBE.

[lepBoHauaIbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, dTaH, 3THJIEH, alECTWICH, 3TaHOMN, TJMLIECPUH, YKCYCHAs KHUCIIOTA).
[IpupoaHbIE HCTOUYHUKH YTIIIEBOJOPOIOB (YTOJIb, IPUPOAHBIN a3, HE(PTH), TPOLYKTHI UX
nepepadoTku (OEH3MH), X POJib B OBITY M MPOMBILUIEHHOCTH. [ToHTHE O OMOTOrHYECKH
BKHBIX BEILECTBAX: >KMpax, OeNkax, yrieBoJaX — M HMX POIHM B JKM3HU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPraHUMYECKUX U HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero pusnueckre U XMMUUYECKUE CBOWCTBA, MOJIYUYECHUE W TTPUMEHEHHUE.
Coenunenus kpemHusi B mpupojae. OOume npeacrapieHus o0 okcuae kpemuus (IV) u
KPeMHHEBOW kuciaoTe. CHIMKAThl, UX HMCHONb30BAaHUE B OBITY, B MPOMBILUICHHOCTH.
BaxHeiie CTpOWTENbHBIE Marepuaibl. KEPAMUKA, CTEKIO, LEMEHT, OCTOH,
xene300eToH. [TpoGieMbl 0€30MacHOr0 MCMOJIb30BAHMS CTPOUTENBHBIX MAaTEpUAIOB
B IIOBCEAHEBHOM YKA3HH.

Xumuueckuti sKCnepumenm:

u3yueHue OoO0pa3sloB HEOPraHMYECKUX BEILECTB, CBOHCTB COJSHON KHCIOTHI,
NPOBEJICHUE KAYECTBEHHBIX PEAKLM HA XJIOPUA-UOHBI M HAOMOJACHUE MPU3HAKOB MX
NPOTEKAHUS, ONBITHI, OTPAKAOIIME PU3MUECKUE U XUMUYECKHE CBOMCTBA raJIOTEHOB U
UX COCOMHECHUH (BO3MOXKHO WCMOJIb30BAHME BUACOMATEPUATIOB), O3HAKOMIICHUE
c oOpa3iaMu XJIOpUJOB (rajOreHUIOB), O3HAKOMJICHME C oOOpasliaMu cepel M €€
COEIMHEHUSMM (BO3MOYKHO MCIIOJIb30BAHUE BUICOMATEPUANIOB), HAOIIOACHUE ITpoliecca
00yriMBaHus caxapa MoJ ICHCTBUEM KOHUEHTPUPOBAHHOM CEPHOM KUCIOTHI, U3yUEHUE
XUMHYECKUX CBOMCTB Pa30aBICHHON CEpHOW KHMCIOTHI, MPOBEACHUE KAUYECTBEHHOMH
peakuuu Ha Cynb(ar-MoH W HAOMIOACHUE MpHU3HAKA €€ MPOTCKAHWS, O3HAKOMIICHHE
C (u3MyecKMMU CBOMcTBaMU a3ota, (Gochopa M MX COCIAUHEHUH (BO3MOKHO
UCIOIB30BAHUE BUICOMATEPHUATIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX YAOOPEHUH,
NOJTy4YeHUE, cOOMpaHKEe, PACNIO3HABAHUE M M3YyYEHHE CBOMCTB aMMMAKA, MPOBEACHUE
KaQYEeCTBECHHBIX PEAKLMIA HA MOH aMMOHHMs U (poc]aT-uOH U M3yueHUE MPHU3HAKOB UX
IIPOTEKAHUsI, B3AaUMOACHCTBHE KOHLICHTPUPOBAHHOW a30THOM KHCIIOTBEI € MEIBIO
(BO3MOKHO MCIOJIb30BAHUE BHJCOMATEPUANIOB), U3YUCHUE MOJENEH KPUCTANTMYECKAX
peméTok anmaza, rpadura, (yiuiepeHa, O3HAKOMJIEHME C MPOLIECCOM aacopOIuu
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PAaCTBOPEHHBIX BEIIECTB AKTMBMPOBAHHBIM YIJIEM W YCTPOWCTBOM TMPOTHBOrasa,
NOoJyYeHue, COoOMpaHHMEe, paclo3HABAaHME M M3YYEHUE CBOMCTB YIJIEKUCIIOTO Tas3a,
NPOBEJCHNE KAUECTBEHHBIX peakiuié Ha KapOOHAT M CHUJMKAT-UOHBI U M3Y4YECHHUE
NPU3HAKOB WX  MPOTEKAHWs, O3HAKOMJICHWE C  TPOAYKUMEH  CHUIMKATHON
NPOMBILIJICHHOCTH, PEIIEHUE SKCIEPUMEHTABHBIX 3a1au mo Teme «BaxHelmme
HEMETAIIJIBI U UX COCTUHECHUS.

MeTa/uIbl H UX COeIHHEHHUSI

OO01as XapakTepUCTUKA XUMUYECKMX 3JIEMEHTOB — METAJIOB Ha OCHOBAHMM MX
nosioxkenus B [lepuogmueckoii cucreme xumuueckux dnemeHtoB (.M. MenpaeneeBa u
CTpocHUsT aroMoB. CTPOEHUE METALUIOB. MeTrammueckas CB3b M METaUIAYECKas
KPUCTANIMYECKAs PCIIETKA. ODNEKTPOXUMUYECKHIA Psii  HANPSOHKEHUNA  METAJLIOB.
DU3NYECKNE U XMMUUYECKUE CBOMCTBA METAILIOB. OOIIME CTOCOOBI TOTYUYEHHS METAJIIOB.
[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI X OT KOppo3uu. CIijiaBbl
(cTanb, YyryH, AOPATIOMUHUN, OpOH3a) U X MPUMEHEHHUE B OBITY U MPOMBILIICHHOCTH.

[[leouHbIE METALIBL: TMONOXKEHUE B [leprOAMYECKON CHUCTEME XUMUYECKHX
anementoB /M. MenaeneeBa, CTPOCHUE KX arOMOB, HAXO)KICHUE B MPUPOJE.
duznueckue W XUMHYECKHE CBOMCTBA (Ha mpumepe HaTpus M Kaimus). OKcuasl U
TUAPOKCUIBI HATPUS U Kanusl. | [pUMEHEHHE ETOYHBIX METAVIOB U UX COCTUHEHU.

[Iles10yHO3EeMENBHBIE METAJIIBI MATHUANA U KAJIbLIWIA: MOJ0KEeHHUE B lepruoanueckoi
CUCTEME XUMHUYECKUX d1eMeHTOB 1.1, MenaeneeBa, CTPOCHUE UX aTOMOB, HAXOKIACHUE
B npupoac. OU3NUECKUE U XUMUYECKUE CBOWCTBA MarHus W Kajblus. BakxHenmme
COCAMHCHUS KalblMsl (OKCHU, THAPOKCHI, CONK). XKECTKOCTH BOABI M CHOCOOBI €€
YCTPaHEHHSI.

ATOMUHMI: TIOJIOKCHUE B [IEpHOAMYECKON CUCTEME XMMUYECKHAX SJIEMECHTOB
JAHN. MenpaeneeBa, CTpPOCHUE aroma, HaXOKACHUE B mnpuporc. DuU3UYECKHE U
XUMHYECKHE CBONCTBA altOMHHUS. AMQOTEpHbIE CBOHCTBAa OKCHAA M THAPOKCHAA
AITFOMUHUSI.

Keneso: mnomokenne B 1IepHOOUYECKON CHCTEME XHMHWYECKUX DSJICMEHTOB
JA.HN. MenneneeBa, CTpoeHUE aroma, HaxoxacHue B npupone. Dusmueckue wu
XUMUYECKUE CBOMCTBA kene3a. OKCHIbL, THAPOKCU LI U conu »xene3a (11) u sxkenesza (I11),
UX COCTaB, CBOWCTBA U MOJIYUYEHUE.

Xumuyeckuti skcnepumenm:

O3HAKOMJICHHE ¢ 00pa3luamMu METAJUIOB U CIUIABOB, UX (PU3NYECKUMHU CBOWCTBAMHM,
U3yYEHHE  Pe3yJbTaTOB  KOPPO3UM  METALIOB  (BO3MOYKHO  HCHOJIB30BAHUE
BUJICOMATEPUAJIOB), OCOOCHHOCTEH B3aUMOICHCTBHUS OKCUA KAJIbIIUS U HATPUS C BOAOH
(BO3MOKHO MCIOJIB30BAHUE BUACOMATEPHATIOB), MCCIICTOBAHUE CBOMCTB KECTKOM BOABI,
IpoLIECCa FOPEHUS JKENe3a B KUCIOPOAE (BO3MOKHO UCTIONB30BAHUE BUICOMATEPUAIIOB),
NPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKMil HA MOHBI (MAarHUsl, KaJIbLMS, ATFOMUHMS,
nuHka, skeneza (II) m sxeneza (III), meau (1), HaOmoneHUE W ONMUCAHUE MPOLECCOB
OKpaIIMBaHMs TUIAMEHU MOHAMHU HATPHs, KAIUs U Kaablusl (BO3MOXKHO MCIOIb30BAHUE
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BUJICOMATEPUAJIOB), MCCJICIOBAHUE aM(OTEPHBIX CBOWCTB THUAPOKCHAA ATOMUHUS U
TMJIPOKCHJA [IMHKA, PEUICHUE SKCICPUMEHTAIbHBIX 3anad mo Tteme «BaxkHeitmme
METAJUIBl U UX COCAMHECHUSD).

XUMHS U OKPYKAKOLIAA cpeaa

Bemectsa v marepuansl B MOBCEAHEBHOW JKM3HM 4YesoBeKa. beszonacHoe
UCIMOJIb30BAHUE BELIECTB M XMUMHMUYECKMX peakuuii B ObiTy. IlepBas momours mnpu
XUMHMUYECKHUX 0XKOraxX U OTPABJICHUSX.

XUMUUECKOEe 3arpsi3HEHHE OKpY’Karolleld cpenbl (mpeaenbHas —AONMyCTHMAast
KOHIeHTpalms BeulectB (nanee — [1JIK). Pomb XuMuM B pElICHUM SKOJOTMYECKUX
npodJIeEM.

Xumuueckuti sKCnepumenm:
M3yyeHue oOpa3lloB MaTepHalioB (CTEKJIO, CIUIABbl METAUIOB, TOJMMEPHbIE
MaTepUabl).

Meoicnpeomemnvie cés3u

Peanuzauus MEXKNpPEIMETHBIX CBs3eid MpU HM3yuYeHMM XUMHM B 9 Kiacce
OCYILECTBIISETCS UEPE3 UCOTBb30BAHUE KaK OOLINX €CTECTBEHHO-HAYYHBIX TIOHITHH, TaK
W TIOHSTHUH, SBJSIOIIMXCS CHUCTEMHBIMH JJSl OTHAENBHBIX MPEAMETOB E€CTECTBEHHO-
HAY4YHOT'O LIUKJIA.

OOm1me ecTeCTBEHHO-HAYyYHbIEC MOHATHUS: HaY4HbIH (DaKT, TUIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CHHTE3, KJaccupuKalus, NEPUOJMYHOCTh, HAOMIOAECHUE, HSKCHEPHUMEHT,
MOJICJIUPOBAHKUE, WU3MEPEHUE, MOAENb, SBJICHUE, MAapHUKOBBIA 3(deKkT, TexHomorus,
MaTepHaIbL.

duznka: Martepusi, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIM[, M30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUI 3apsij, MPOBOAHUKH, TMOIYMPOBOJAHUKH,
JMJIEKTPUKHU, (POTOIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ras, pacTBOp, PacTBOPUMOCTb, KpHCTAUIMYECKas pEIIETKa, CIUIaBbl, (PU3nYecKue
BEJTUUMHBI, €AMHULBI WU3MEPEHMs, KOCMHMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3JIBL,
Comuue.

buonorus:  ¢orocunTes, apixanue, Ouochepa, SKOCUCTEMA, MHUHEPATbHBIC
yIA00OpEeHHUsl, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATENbHBIE BEILIECTBA.

['eorpadus: armocepa, ruapocdepa, MUHEPAIbl, TOPHBIC MOPOJbI, TMOJE3HBIE
MCKOMAeMbIE, TOTIJIMBO, BOJHBIE PECYPCHL
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XM
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE PE3YJIbTAThl OCBOCHHUS MPOrpaMMbl OCHOBHOT'O 00IIIET0 00pa3oBaHuUs
JOCTUTAOTCSl B XO/A€ OOyUeHMs] XUMHUM B €IWHCTBE Y4e€OHOM M BOCIHUTATEIHHON
JEITETBHOCT B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUMCKUMHU COIIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIME B O0IIECTBE TPABUIIAMHU U HOPMaMH
MOBEICHUS M CIOCOOCTBYIOT MPOIECCaM CaMOMO3HAHUS, CAMOPA3BUTHSI U COIIMATM3ALIAN
00 y4aroIIMXCsl.

JIMuHOCTHBIE pe3yJIbTaThl OTpaXKaroT TOTOBHOCTh o0yJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM TIO3MTUBHBIX IEHHOCTHBIX OPUEHTALMN U PACIIUPECHUE
OMBITA ICATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOro BOCIIUTAHUS :

IIEHHOCTHOTO OTHONICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY H
HAYYHOMY HACIICANIO, TOHMMAaHUS 3HAUEHHSI XUMUYECKOM HAYKH B )KU3HU COBPEMEHHOTO
o01iecTBa, CMOCOOHOCTM BIAJAETh JOCTOBEPHOH HMH(pOpMAIMEl O MEepPeaoBbIX
JOCTMKEHUSIX M OTKPHITUSX MHPOBON M OTEUECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH
B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpa U OOIIECTRA,

2) rpaskIaHCKOr0 BOCIIUTAHMSA:

NPEACTABIICHUS O COLMAIBHBIX HOPMAX M MPaBUJIAX MEKIMYHOCTHBIX OTHOIICHUIA
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO-
UCCIICIOBATENBCKON, TBOPYECKOM W JOPYrMX BUAAX JCATEIBHOCTH, T'OTOBHOCTH
K Pa3HOOOpa3HOi COBMECTHOM  JEATECIILHOCTM TIPA  BBIMOJIHECHUM  YUYEOHBIX,
MO3HABATEILHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/TAHUMN YU€OHBIX
NPOEKTOB, CTPEMJICHUS K B3aMMONOHUMAHWIO W B3aMMOIIOMOIIMA B TPOLECCE 3TOH
y4eOHON AEATETbHOCTH, TOTOBHOCTH OILICHUBATH CBOE MOBEACHUE M MOCTYMKUA CBOMX
TOBApHILECH C TO3WLIMKA HPABCTBEHHBIX W MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUM MOCTYIIKOB,

3) HEHHOCTH HAYYHOI' 0 MO3HAHUSI:

MHUPOBO33PEHUYECKME MPEJICTABICHUS O BEIIECTBE W XUMHWYECKOW peakiuw,
COOTBETCTBYIOUINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIIAE OCHOBY
JUIs TIOHUMAHUS CYLIHOCTM HAyYHOW KAPTUHBI MUPA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsl MPUPOJBI, B3AUMOCBS3IX YEJIOBEKA C MPUPOIHON CPEIOH,
O POJIM XUMHH B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

NO3HABATENIbHBIC MOTHUBHI, HAMPABJICHHBIE HA TIOJYUYEHUE HOBBIX 3HAHUH 110 XUMUH,
HEOOXOAUMBIE /17151 O0BSICHEHHSI HAOIIOAAEMbIX TPOLIECCOB U SIBJICHUH, TTO3HABATEILHOM,
UH(POPMAIIMOHHOM M YUTATEILCKOM KYIBTYPBI, B TOM YMCJIC HABBIKOB CaMOCTOSTEILHOM
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PaboThI ¢ yUeOHBIMH TEKCTaMH, CIIPABOYHOM JTMTEPATYPOM, JOCTYTHBIMU TEXHUUECKUMHU
cpencTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEPEC K 00YUCHUIO ¥ TO3HAHMIO, JTIOO03HATENBHOCT, TOTOBHOCTh M CHOCOOHOCTH
K caM000pa30BaHuUI0, MPOEKTHON M MCCIICI0BATEIBCKON NEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABJICHHOCTH U YPOBHS 00YUYeHUS B NaTbHEHIIEM;

4) popmupoBaHusi KyJbTYPbI 310POBbS:

OCO3HAHME IICHHOCTU >KM3HU, OTBETCTBCHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHM HA 3/10POBBIA 00pa3 )KU3HHU, OCO3HAHUE TIOCICACTBUANA U HETIPUSATHE BPEIHBIX
OPUBBIYCK  (YMOTPEONEHMsS]  aJKOroJisl, HApPKOTHUKOB, KypeHUs), HEOOXOIMMOCTH
COONIIOIcHUST MpaBMJl O€30MAaCHOCTH MpH OOPALICHHM C XUMHUYECKUMH BEIIECTBAMU
B OBITY W peallbHOM KU3HU;

S) TpyaoBoro BocnuraHus:

MHTEpPEC K NPAKTUYECKOMY HM3YUEHHMIO MPO(QECCHii M TPyAa pasIMyHOro poja,
YBOKEHHUE K TPYAY M PE3ysbTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCJIEC HA OCHOBE
NPUMEHECHUS MPEIMETHBIX 3HAHWUN MO XWMHHU, OCO3HAHHBIA BBIOOD WHAMBHIYAIBHOI
TPACKTOPUM TMPOAOIDKEHUS O00pa3oBaHUsT C YYETOM JIMYHOCTHBIX MHTEPECOB H
CIOCOOHOCTM K XHMMHM, OOIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHENIHOH
npOoPECCUOHATBHON AEATENBHOCTH W Pa3BUTHsI HEOOXOMUMBIX YMEHUH, TOTOBHOCTb
alanTHPOBATHLCS B MPO(PECCUOHANBHOM cpene;

6) 3K0JIOrH4eCKOr0 BOCIIUTAHMS S

JKOJIOTUYECKU LENECO00PA3HOE OTHOLICHUWE K NPUPOAC KAK HCTOUYHHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIECTBOBAHMS, TOHUMAHNUE IEHHOCTH 310POBOT0 M O€30MACHOT0
oOpa3a J>KM3HM, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DM3UYECKOMY U
NCUXMYECKOMY 30POBBIO, OCO3HAHUE ILIEHHOCTU COOJIOACHUS MpaBui O€30MacHOro
NOBEACHUS TIPU paboTe ¢ BELIECTBAMHU, A TAKXKE B CUTYaLUAX, YIPOXKAIOLINX 310POBBIO 1
SKU3HM JIFOICH

CIOCOOHOCTH MPHUMEHSATH 3HAHWS, TONY4YaeMble NPU H3YYCHUM XUMUM,
JUISL PEIIEHUS 3a/1a4, CBA3AHHBIX C OKPYKAFOIIEH MPUPOIHON CPEMAON, IS OBBIMICHUS
YPOBHS 3KOJIOTMUYECKON KYIBTYPbI, OCO3HAHUS TJ100ATBHOIO XapakTepa SKOJOTMYECKUX
npoOneM M MyTed MX PEIIEHUs MOCPEACTBOM METOJOB XHMHUHU, 3KOJOTHYECKOTO
MBILIJIEHUS, YMEHUS PYKOBOJACTBOBATHCS UM B II03HABATEIBLHOW, KOMMYHUKATUBHOW U
COLIMAJIbHON TIPAKTHUKE.

METAINPEJMETHBIE PE3YJIBTATbBI

B cocraBe  MeTampeAMETHBIX  pE3YJIbTAaTOB  BBLACIAIOT  3HAYMMBIC
1u1st (GOPMUPOBAHMSI MUPOBO33PEHUS OOIIEHAYYHBIE TIOHSATHS (3aKOH, TEOPUSsl, TPUHLIUII,
runotesa, (pakT, cUCTeMa, MPOLECC, HIKCIEPUMEHT U APYToe.), KOTOPhIE UCMOIBb3YIOTCS
B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETAX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX
npeaMeToB (HOpPMHUPOBATh MPEACTABICHUE O LEIOCTHOW HAy4YHOM KapTHHE MHpa,
M yHUBEpCAIbHbIE Y4yeOHblE JeHCTBUsS (IO3HABATENbHBIE, KOMMYHUKATHBHBIE,
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PETYJISITUBHBIC), KOTOpPBIE 00eCrneunBaoT (dopMupoBaHuE TOTOBHOCTH
K CaMOCTOSITENTbHOMY TJTAHMPOBAHUIO U OCYIIECTBICHUIO YUEOHOM JESITEIbHOCTH.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHDbIC YUeOHbIE JelicTBUSA
ba3oBble JiornuecKkue JAeiicTBUs:

YMEHUSI UCTIOJIb30BATh MPUEMBI JIOTMUECKOTO MBIIIJICHUS TP OCBOCHUW 3HAHUIA:
PacKpbIBaTh CMBICT XUMWYECKMX TMOHATHH (BBIACTATH WX XapakTepPHBIEC MPU3HAKH,
yCTaHAB/IMBATh B3aMMOCB3b C JIDYTMMH TIOHSTHSIMM), UCIOJIb30BaTh TOHSTHUS
JUIs OOBSCHEHUS OTACIBHBIX (DAKTOB W SIBJICHWM, BHIOMpPATh OCHOBAHHMS M KPUTCPHU
JUIS KJIacCU(PUKAIMM XMMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuii, yCTaHABIMBAThH
NPUYMHHO-CJICJICTBEHHBIC CBA3M MEXAY OOBEKTAMM M3YYCHUsS, CTPOUTH JIOTUYECCKUE
paccy>kieHusl (MHAYKTUBHBIC, JCIYKTHBHBIC, IO AaHAJOTMW), JejIarh BBIBOJABI U
3aKJTIOYCHUS,

YMEHUE TMPUMEHATH B TMPOIECCE TMO3HAHUS TMOHATHS  (MPEAMETHBIE U
METANpPEeIMETHBIC), CUMBOJIMUYECKHE (3HAKOBBIC) MOJICNH, HMCIONb3YEMbIE B XHUMUH,
npeoOpa3oBbIBaTh HIMPOKO MPUMEHSEMBIE B XUMUU MOJCIbHBIC TMPEACTABICHUS —
XUMHWYECKHIA 3HAK (CUMBOJI 3JIEMEHTA), XUMUUECKast (PopMylia U ypaBHEHUE XUMUYECKOU
peaKkiuy — MpH PelIeHUH Y4eOHO-TI03HABATENIbHBIX 3aj1a4, C YYETOM 3TUX MOJACIBHBIX
NPEACTaBJICHUN BBISBIATH U XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKA HM3Y4aeMbIX
OOBEKTOB — XHUMHYECKUX BEHIECTB W XUMUYECKUX PEAKIIWi, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, MPUUYUHHO-CIICACTBEHHBIC CBSI3M W MPOTHUBOPEUMS B H3y4AEMbBIX
npoieccax v sSBICHUSIX.

ba3oBble ucciie10BaTe1bCKHe AeiCTBUS:

YMEHUE HCIONB30BaTh IOCTABJICHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
NO3HAHMS, a TAK)KE B KA4€CTBE OCHOBBI sl (POPMHUPOBAHMS TUIOTE3bI MO MPOBEPKE
NPaBUJIBHOCTH BBICKA3BIBAEMBIX CYKICHUIA;

npuoOpeTeHre OmbiTa MO IJIAHMPOBAHMIO, OPraHu3alld W IPOBEICHUIO
YYEHHUYECKMX SKCIIEPUMEHTOB, YMEHHE HAOOAAaTh 32 X0A0M ITPOLECCa, CAMOCTOSTENILHO
IPOTHO3UPOBATH €r0 Pe3ybTaT, (POPMYIMPOBATH 0OOOIIEHHS ¥ BBIBOJBI IO PE3yIbTaTam
NPOBEIEHHOIO OIBITA, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOJEIAHHON paboTe.

PaGora ¢ nndopmanueii:

YMEHUE BBIOMPATh, aHATM3UPOBATh M MHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX
BUJ0OB M (OPM MPEACTABICHUS, MOAYYAaCMYK) M3 Pa3HbIX HMCTOYHUKOB (HAy4HO-
NOMYJISIPHAS JINTEPATypa XMMHUYECKOTO COJIEPKaHMS, CIPABOYHBIE MOCOOUS, PECYPChI
HHTepHeTa), KPUTHYECKM  OLEHUBATh MPOTUBOPEYMBYIDO W HEAOCTOBEPHYIO
UH(OpPMAIHIO;

YMEHUE MPHUMEHSATh PA3IMYHBIE METOABI M 3ampochl MPH TOUCKE K OTOOpE
MH(POPMALMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BBITOTHEHUS YIEOHBIX U
NO3HABATENIbHBIX 337a4 ONPEACNEHHOr0 TUNa, NPUOOpPETEHHE OmbiTa B 001acTh
UCMOJIb30BaHUsT ~ MH(OPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,  OBJAJCHHE
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KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BbIOMpaTh ONTUMAbHYIO (OpPMY MNPEACTaBICHUS MHMOPMALMKM W WIIKOCTPUPOBATH
pelIaeMBbIe 331a4M HECIIOKHBIMU CXEMaMU, MarpaMMaMu, IpyruMu (OopMaMu rpapuku
1 UX KOMOWHAIUSIMMU,

YMEHUE  HCIOJIb30BaTh M  AHAIM3APOBATH B Opolecce yueOHOH u
UCCIIEIOBATENBCKONW  IEATENPHOCTH  WH(POPMALMIO O BIHUSHUAM TMPOMBILUICHHOCTH,
CEJIBCKOT0 XO3CTBA M TPAHCIIOPTA HA COCTOSHUE OKPYIKAFOLIENH TPUPOJIHON CPEIBI.

KoMMyHHKATHBHBI¢ YHHBEPCAJbHbIC Y4eOHbIC JeiiCTBHSA:

YMEHHE 3a/laBaTh BOMPOCHI (B XOJ€ Auaiora v (MjM) JUCKYCCHM) MO CYIIECTBY
00Cy)kmaeMoit TeMbl, (OpMyJIMPOBATh CBOM MPEUIOKEHUS OTHOCUTEIILHO BBITIOJIHEHHMSI
MPEMTIOKEHHOM 3a0a4K,

npuoOpPEeTEHHE ONbITa MPE3CHTAIMN  PE3YJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCrepuMeHTa (1ad0paTopHOro OmbiTa, Jad0paropHO paboThl MO KMCCIEAOBAHUIO
CBOMCTB BEUIECTB, Y4€OHOT0 MPOEKTA),

3aMHTEPECOBAHHOCTL B COBMECTHOM CO CBEPCTHMKAMM T[O3HABATEIBHON W
UCCIICIOBATEIbCKON JIEATEILHOCTH MPH PEUICHUM BO3HUKAIOIIUX MPOOJIEM HA OCHOBE
yuéra OOIIMX MHTEPECOB M COMIACOBaHUS MO3MILMNA (00CYXKACHUS, OOMEH MHEHUSIMH,
«MO3TOBBIC IITYPMbI», KOOPAUHAIMS COBMECTHBIX JACHCTBUI, OMpPEICICHUEe KPUTCPUEB
MO OLICHKE KAa4€CTBA BHIMOJIHEHHON paOOThI U IPYTHE);

PeryjsiTHBHbIC YHHUBepPCAJIbHbIC y4e¢OHbIC AeiicTBUA:

YMEHUE CAMOCTOSATEJILHO ONPEACNATh e ACATEIBHOCTH, IIJIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJUPOBATH M TIPU HEOOXOJMMOCTH KOPPEKTHUPOBATH CBOKO
JESATENLHOCTh, BBIOMpaTh Hambonee S(PPeKTHBHBIE CHOCOOBI PEUICHHS YYEOHBIX H
NO3HABATEIBHBIX  3aa4, CAMOCTOSATEIILHO  COCTABJATH WA  KOPPEKTHPOBATH
MPEMVIOKEHHBINA AITOPUTM JEUCTBHUI MPHU BBIMOJIHEHUH 3aJJaHUN C YYETOM MOJIYYECHHUS
HOBBIX 3HaHMWA 00 M3y4aeMbIX OOBEKTaX — BEIHIECTBAX M PEAKIUSIX, OLICHUBATH
COOTBETCTBUE TOJIYUYCHHOIO PE3YJIbTaTa 3asiBJICHHOW WLEIU, YMEHUE MCIOJIb30BaTh U
AQHAJIM3MPOBATH KOHTEKCTHI, TPEIJIaracMbIC B YCIIOBUM 33JaHUH.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO O0SI3aTENBHOIO COACPIKAHMS,
YCTAHOBJICHHOT O AAHHOH (enepanbHON padoueii mporpaMMoil, BBIAEISIOT: OCBOCHHBIE
O0y4aroUMMKCS HAay4yHbIC 3HAHUS, YMEHUS M CHOCOOBI NEHCTBUH, creuuduueckue
JUIL TPEIMETHON 00nactn «XuMus», BHIBI JACATEIBHOCTH MO MOMYYEHHIO HOBOTO
3HaHWS, €r0 UHTEPNPETALMHU, MPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YUEOHBIX
Y HOBBIX CUTYalUsX.

K xoHmy oOyuenust B 8 kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXaTh COPMUPOBAHHOCTD Y 0OYUAIOLINXCS YMECHUIA:
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pPaCKpbIBaTh CMBIC OCHOBHBIX XWMWYECKMX [MOHSTHH: aroM, MOJIEKYJIa,
XAMUYECKUH 3JIEMEHT, MPOCTOE BEILECTBO, CIMKHOE BELIECTBO, CMECH (OJHOPOJHAS U
HEOJAHOPOJHAsS), BAJIECHTHOCTb, OTHOCHTEJIbHAS AaTOMHAs W MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS MAcca, MaccoBas 0 XUMUYECKOTO SJIEMEHTA
B COCIMHEHMH, MOJSIpHBIA  OOBEM, OKCMJ, KHCIOTa, OCHOBAHHME,  COIb,
AJIEKTPOOTPHULIATENBHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKasl PEaKLusl, K1acCupUKaLys
peaKuuii: peakuuu COCAMHEHMS, PEAKIAN PA3TIOKEH U, PEAKIIMH 3aMELICHUS, PEaKIUK
oOMeHa, SK30- U SHAOTEPMUUECKUE PEAKIIMH, TEMIOBOK Y(PPEKT peakiuu, apo aroma,
AIIEKTPOHHBIN CIIOM aroma, aroMHas OpOWTalb, PAAMYC ATOMa, XUMHYECKas CBS3b,
NOJsIpHAasl M HEMOJIIPHAsE KOBAJICHTHAS CBs3b, MOHHAS CBS3b, MOH, KAaTHOH, AHHOH,
PacTBOp, MaccoBas A0JIsl BEIECTBA (MPOLEHTHAsL KOHLICHTPALs ) B PaCTBOPE;

WUTKOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUAX MOHATHIA U MPUMEHSATH 3TH
HOHSATHS MPH ONMCAHUY BELLECTB U MX MPEBPALLCHUH;

UCMOJIB30BaTh XUMHUYECKYH) CHUMBOJIMKY JUIsl COCTaBIICHHS (POPMYJI BELIECTB H
VPaBHEHUNA XUMUYECKAX PEAKIINA;

ONPEAEIISATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTCICHb
OKHCJICHUSI DJIEMEHTOB B OMHApPHBIX COCAMHEHMSX, MPHHAUICKHOCTh BEILECTB
K ONPEACNEHHOMY KIACCy COCAMHEHUH MO (OopMysam, BUJ XUMHUYECKOH CBSI3U
(KOBAJICHTHAs U MOHHAs1) B HEOPIraHUYECKUX COETUHEHMSIX;

packpeiBarh cMbich [lepuonuueckoro 3akona J[.M. Menaeneesa: 1eMOHCTPUPOBATH
NOHUMAHKUE TMEPUOAMYECKON 3aBUCHUMOCTH CBONCTB XMMHYECKMX 3JEMEHTOB OT KX
noiokeHuss B Ilepuonnmyeckoil cucreme, 3aKOHOB COXPAHEHUS! MACChl BEILIECTB,
HNOCTOSIHCTBA COCTAaBa, aTOMHOMOJIEKYJIIPHOTO YUEHU S, 3aKOHA ABOTaIpo;

OMUCHIBATH M XapaKTepu3oBarh TabmuuHyr (opmy llepuoamyeckoil cucremel
XAMHYECKMX BJIEMEHTOB. Pa3ivyaTh MOHATUS «IJaBHas MNoArpynna (A-rpynmna)» u
«nodounas mnoarpynna (b-rpynma)», wmanele W OOJBIIME MEPUOJBI, COOTHOCHUTH
0003Ha4YEHUs, KOTOpble MMeroTesl B Tabmuue «lleprpoauueckas cucreMa XUMHUYECKHX
anemeHtoB .M. MeHneneeBay € UYHUCIOBBIMUA XAPAKTEPUCTUKAMU CTPOCHUST aTOMOB
XAMUYECKMX DJIIEMEHTOB (COCTAaB W 3apsii sapa, OOIIee YHUCIO DIIEKTPOHOB U
pacnpeaeneHne uX Mo JIEKTPOHHBIM CIIOSIM ),

KIaccu(pUUUpPOBATh  XMMHYECKUE  DJIEMEHTHI, HEOPraHWYECKHE  BELICCTBA,
XAMHYECKME PEAKIMH (IO YUCIY M COCTaBy YYACTBYIOUIMX B PEaKLMH BELIECTB,
1o TemoBoMy 3¢ dekry);

XapaKkTepU30BaTh (OMUCHIBATh) OOUIME XUMUUYECKUE CBOMCTBA BEIIECTB PA3JIMUHBIX
KJIacCcOB, MOATBEXKIAs  OMUCAHWE  MPUMEpPAMHM  MOJICKYJSIPHBIX — ypaBHEHUH
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIMIA,

IPOTHO3MPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOIO COCTABA,
BO3MOKHOCTH MTPOTEKAHUSI XMMUYECKIX TPEBPALLECHHN B PA3IMYHBIX YCIOBUSX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJISIPHYKO MAacChl BELICCTB,
MacCCOBYIO JOJIF0 XUMUYECKOI0 AJIEMEHTA N0 (OPMYJEe COCAMHEHUS, MAaCCOBYIO OO
BEILIECTBA B PACTBOPE, MPOBOAMTH PACUYETHI IO YPABHEHUIO XUMUUECKOH PEaKLINN;
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OPUMEHSTH OCHOBHBIE ONEPALIMH MBICIUTEIBHOMN AEATEIILHOCTH — aHAJIN3 U CHHTES,
CpaBHEHHE, 00OOIIEHUE, CUCTEMATH3ALMIO, KJIACCHU(PUMKALMIO, BBISBICHUE MPUYUHHO-
CJIICICTBEHHBIX CBS3€W — U U3YUYECHUs] CBOWCTB BELIECTB U XUMWYECKUX PEAKIIHMA,
€CTECTBEHHO-HAYYHBIC METO/BI MO3HAHUSI — HAOIOCHUE, U3MEPEHUE, MOJECIIMPOBAHHE,
AKCIIEPUMEHT (PeasibHbIA U MBICJICHHBIH ),

CIICI0BaTh TMPABWJIAM IMOJIb30BAHMSI XMMHUYECKOM NOCYynolH W 1abopaTOpHBIM
000py/IOBaHMEM, A TAKXKE MpaBWiIaM OOpalleHUs] C BEIIECTBAMM B COOTBETCTBUU
C MHCTPYKLMSMH TIO BBIMOJIHEHUEO JJAOOPATOPHBIX XUMUYECKUX OIMBITOB MO MOJIYYEHHEO
U COOMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHUCJIOPOJA), MPUTOTOBIICHUIO
PacTBOPOB € OMPEACIIEHHON MAaCCOBOM OJIEH paCTBOPEHHOIO BEIIECTBA, JIAHUPOBATH U
OPOBOANTE XMMHUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH M
KHCJIOT C MOMOIIBIO MHIUKATOPOB (JTaKMyC, (peHoN(PTaIenH, METUIOPAHK U IPYTHE).

K xoHmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3ysbTaTel HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkarh CPOPMUPOBAHHOCTD Y 00YYAIOIIMXCS YMEHUM:

PaCKpBIBATh CMBIC]T OCHOBHBIX XUMUYECKUX MOHITHNA: XUMUUECKUHN SJIEMEHT, ATOM,
MOJIEKYJ1a, MOH, KATUOH, aHUOH, TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHMCICHUS, XUMUYECKAs PEakLus, XUMHUYECKas
CBSI3b, TEIUIOBOW A(PPEKT peakiuu, MOjb, MOJSPHBIA 00BEM, PacTBOP, DJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JJIEKTPOJIMTHUECKAs JUCCOLMALMS, PEAKIUMHA HOHHOrO OOMEHa,
KaTam3aTop, XWMHUYECKOE pPaBHOBECHE, OOpaTUMBIE M HEOOpaTHMMbIE pEaKLWH,
OKHCJIATENIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMU, OKACIIUTEIb, BOCCTAHOBHUTEID, OKACIICHUE
U BOCCTAHOBJICHHE, aUIOTPONusi, aM(POTEPHOCTh, XMMHUYECKAs CBs3b (KOBAJICHTHAs,
VOHHAs, METAJUINYECKAs ), KPUCTAUIMYECKAs PELIETKA, KOPPO3HsS METAUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peakuuu, NpeAenbHO aonyctumas koHueHtpaums [1JIK
BEILIECTBA,;

WUTKOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHSTHH U MPUMEHSTHITH
HOHSATHS MPH ONMCAHUY BELLECTB U MX MPEBPALLICHUH;

UCMOJIB30BaTh XUMUYECKYK) CHUMBOJIMKY JUIsl COCTaBICHHS (OPMYJ BEIIECTB M
VPaBHEHUNA XUMUYECKAX PEAKIINA;

ONpPEAENATh BAJCHTHOCTE W CTENEHb OKHUCICHHUS XUMHUYECKUX DJIEMEHTOB
B COCJAMHEHMSX PA3IMYHOrO COCTaBa, MPHHAICKHOCTh BELIECTB K OMPEACIEHHOMY
KJIaccy COCAMHEHWH mo (opMysaM, BHJI XUMHYECKOW CBsI3M (KOBAJICHTHAs, MOHHAs,
METAJUTMYECKAs) B HEOPraHMYECKUX COCAMHEHUSX, 3apsj HMOHA IO XUMHUYECKOid
dopmysne, xapaktep cpeabl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COCAWHEHWH, TUI
KPUCTAUTMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBarh  cmbicn  [lepmommyeckoro  3akona .M.  MenneneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAHUE: OMMCHIBATH M XapaKTepU30BaTh TAOIMUHYIO (hopMy
[lepnoanyeckoil CHCTEMBI XMMMUYECKUX 3JIEMEHTOB: PAa3jMyaTh MOHSATUS «IJIaBHAs
noarpynna (A-rpynna)» u «noboynas noarpynna (b-rpynmna)y, manbie u OoJbIIKe
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NEPUOJIBI, COOTHOCUTh O003HAYCHHUSI, KOTOPbIE MMEIOTCS B MEPUOJMYECKON TaONHUIIE,
C YHMCJIOBBIMU XapPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sapa, o0iee YMCo SJACKTPOHOB U PACHIPEACTICHUE UX MO AJICKTPOHHBIM CIIOSIM ),
OOBSICHSTH O0LINE 3aKOHOMEPHOCTH B MI3MEHEHUH CBOMCTB JIEMEHTOB U MX COCAMHECHUINA
B IIPE/IENIax MaJIbIX MEPUOIOB U TIIABHBIX MOATPYII C YI4ETOM CTPOSHUS X aTOMOB,;

KJacCHPUIMPOBaTh ~ XUMHUYECKUAE  DJIEMECHTHI, HEOPraHUYECKUE  BELIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy M COCTaBY YYacCTBYIOIIMX B PEAKIMU BELIECTB,
10 TEMIOBOMY 3(PPEKTY, MO UBMEHEHHUIO CTEIIEHEN OKUCICHUSI XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMMCHIBATh) OOMIME W CHEHM(PUUCCKHE XUMUYECKHE CBOHCTBA
OPOCTBIX M CJIOKHBIX BEHICCTB, MOJATBEPKIAAs ONMMUCAHUE TPUMEPaAMK MOJICKYJISIPHBIX U
WOHHBIX YPABHEHUH COOTBETCTBYIOLIMX XMMUYECKUX PEAKIIUA;

COCTaBJIATh YPABHEHMS SJIEKTPOJUTHUECKON AMCCOLMAIMN KUCIOT, IIENOYEH |
COJICH, TIOJIHBIC W COKpAIIEHHBIE YPABHCHUS PEaKIUi MOHHOTO OOMEHA, ypaBHEHMS
peaKinii, MOATBEPXKAAIOIINX CYIIECTBOBAHUE T€HETUUYECKOW CBSI3U MEXKY BEILIECTBAMU
Pa3TUYHbBIX KJIACCOB,;

PACKPBIBaTh CYLUTHOCTh OKMCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMNA TOCPEACTBOM
COCTaBJICHHUS 3JICKTPOHHOTO OajlaHca 3TUX PEAKIINIA;

MPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX CTPOCHUSI, BO3M O>KHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPALLICHUH B PA3JIMUHBIX YCIOBUSIX;

BBIUMCIIATh OTHOCUTENBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEILIECTB,
MAacCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa MO (POpMysie COCTMHEHUS, MACCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEAKIUN;

coONroiaTh TpaBUJia TMOJIb30BAHMS XUMUUYECKOM MOCYAOW W J1abopaTOpHBIM
00OpyJIOBaHMEM, a TaKXe TNpaBuja OOpalleHUss C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSMH TIO BBITOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYECHHIO
¥ COOMPaHUIo ra3000pa3HbIX BEUIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a),

OPOBOJIUTh PEAKIMK, TMOATBEP)KAAIOIIME KAYECTBEHHBI COCTaB  Pa3IMYHbIX
BEIICCTB. PACMO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMHA-, MOAWUI-, KapOOHar-,
¢ocdar-, cunmkar-, cynb@ar-, TMAPOKCUA-UOHBI, KATHOHBI aMMOHUSI K MOHBI U3YYE€HHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEILIECTB,;

NPUMEHSTH OCHOBHBIE ONEPALIMU MBICTUTEIILHOU NEATENILHOCTA — QHAJIU3 U CUHTE3,
CpaBHEHHME, OOOOIICHHE, CUCTEMATHU3AlMI0, BBISBJICHUE NPUUYMHHO-CIIEACTBEHHBIX
CBA3EH — JUId W3YYECHHUS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKLUNA, €CTECTBEHHO-
HAYYHBIC METO/IbI MO3HAHUS — HAOIIOACHHUE, U3MEPEHHE, MOACTUPOBAHUE, SKCIIEPUMEHT
(peasTbHBII U MBICJIEHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHUE

8 KUIACC
HaumenoBanue
Ne Konnyectso OCHOBHBIE BUJIbI IEATEIBHOCTH
pa3aeioB ¥ TEM Coneprxanue 00yueHwUsI
n/n 4acoB o0yJaroImxcs
y4eOHOro npeameTa
Pa3pnen 1. IlepBoHayajibHbIe XUMHYECKHE MOHATHS
1.1 | Xumus — BakHas 5 IIpeamer xumun. Porib XUMUK B )KU3HU PackpsIBaTh CMBICI U3yYaEMBIX TOHSATUHA.
o0acTe YeloBeKa. XUMHUS B CUCTEME HaAYK. PackpeiBarb poiab XUMUU B IPUPOJIE U
€CTECTBO3HAHUS U Tena u BemecTBa. GU3NUECKUE CBOWCTBA | )KU3HM YEJIOBEKA, €€ CBsI3b C APYTHUMU
PAKTHYECKON BELIECTB. ATperarHoe COCTOSIHUE HayKaMHU.
JEATENBHOCTH BeniecTB. [loHATHE 0 METOAAX MO3HAHUS | Pa3nnyarh YUCTHIE BEIIECTBA U CMECH,
YeNoBeKa B XMMUU. YHCThIE BEILIECTBA U CMECH. OJHOPOAHBIE U HEOJTHOPOIHBIE CMECH.

CnocoObl pa3aencHus CMECEH.
Xumuueckuii JKcnepumMenn:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XUMUYECKOHN MTOCYO0M,

C MpaBwJIaMu padoTHI B JIAOOPATOPUH U
npueMamMmu oOpaleHus ¢ 1abopaToOpPHBIM
000pY1OBAHHUEM.

duznyeckne cBoMcTBa 00pa3iioB
HEOPraHUYECKMX BEUIECTB — METAIIJIOB
Y HEMETAJLIOB.

CrniocoObl pazieneHus cMecei
(¢pubTpOBaHME, BEIMAPUBAHKE,

JUCTHJUISLASL, XpoMarorpadust).

Paznuuarhk pU3MUECKUe U XUMUYECKHE
SIBJICHUSL.

CrnenoBath aJlrOPUTMaM MCIIOJIb30BaAHMSI
AKCHEPUMEHTATIBHBIX METOI0B —
HAOMOICHUS U SKCTIEPUMEHTA.
HaOntoaars 1 onuceBaTh OOBEKTHI

IpY TPOBEICHUM JEMOHCTpALUi 1
7a00pPaTOPHBIX OMBITOB MO U3YUYCHHUIO

(PM3NYECKNX CBOMCTB BELIECTB, CIIOCOO0B

pas3aeaeHus CMECE BEILECTB.
[TpoBOUTE XUMUYECKHUIA SKCTIEPUMEHT
IPU pa3AcICHU CMecel (Ha mpumepe
OYMCTKHM MOBAPEHHOMN COJIN) B XOJIE
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Jlabopamopnwvie onvimut:

H3yuenue u onucaHue PU3NIECKUX
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIIECTB.

H3yuenue crnocoOoB paszeneHus cMeceit
(C MOMOIIbIO MArHUTA).

[Ipakmuueckue pabomul:

Ne 1. TIpaBuna pabotel B 1adopatopuu u
npuémbl oOparieHus ¢ 1ad0paTOPHBIM
000pYIOBAHHUEM.

No 2. Paznenenue cmeceli (Ha mpuMepe
OYMCTKH MOBAPEHHOM COJIN )

MPAKTHYECKON paboThl No 2.

CrnenoBarhk NMpaBWIaM MOJIb30BAHUS
XUMHUYECKOH TOCy10i 1 1a00paTOpHBIM
000pY/I0BAaHKMEM, a TAKXKE MPaBUJIaM
oOpalleHus C XUMUUYECKUMU BELIECTBAMU
B COOTBETCTBHH C HHCTPYKLUEH

IIPYU BBITOJIHEHUU TIPAKTUYECKON

paboTel Ne 1.

BricTpanBarh pa3BEpHYTHIE MUCHEMEHHBIE
U YCTHBIE OTBETHI C OIIOPOH

Ha uH(OpMaIIO U3 yYeOHUKA U
CIIPAaBOYHBIX MATEPHAAIIOB, IPAMOTHO
HCIIOJIb30BATh U3YUYCHHBIN MOHATHWHBIN
amnrapar Kypca XuMuu

1.2.

Bemecrsa u
XUMHAYECKHE
peakuumu

15

ATOMBI U MOJIEKYJIbI. XUMUYECKUE
37eMEHTHI. CUMBOJIBI XUMHYECKHAX
DJIEMEHTOB. [IpOCTHIE U CIIOKHBIE
BELIECTBA. ATOMHO-MOJIEKYJIIPHOE
YUCHHE.

Xumuueckas popmyina. BaleHTHOCTh
aTOMOB XUMUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSHCTBA COCTABA BELIECCTB.
OTHOCUTEBHAS ATOMHAsT Macca.
OtHOCHUTENBHASA MOJIEKYJISIPHAsE Macca.
MaccoBast 10711 XMMUYECKOTO 3JIEMEHTA
B COCIIMHCHHM.

OnpenensTb NPU3HAKK XUMHUYECKUX
peakuui, yCIOBUS UX MPOTEKAHMSI.
OOBACHATH CYUTHOCTD (PUBNUYECKUX U
XUMUYECKUX SIBJICHUH C TOUKU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHMUSI.
KnaccupuuupoBarb XUMHUECKUE
peakuuH (1o YMCITy U COCTABY
pearupyronmx 1 00pa3yromuxcs
BEIIECTB).

Cocrapnsate (popMyIibl OWHAPHBIX
BEIIECTB M0 BAJICHTHOCTU U ONPEIEIATh
BaJICHTHOCTH MO (JOPMYJIaM BEILIECTB.
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KomnuecTBo BemecTBa. Momnbs. MossipHast
macca. B3auMocBsI3b KOJIMYECTBA, MACCHI
Y YHCJIa CTPYKTYPHBIX €AMHUI] BELLIECTBA.
Pacuérsl mo popmysaMm XUMHUUECKUX
COCIMHEHUIA.

DU3NYECKUE U XUMUUECKUE SBIICHHUSL.
XAMHYECKas peakius U €€ NPU3HAKH.
3aKOH COXPaHEHHUs MACCHI BELIECTB.
XUMUYECKUE YPABHEHHSI.
Knaccudukanus XuMHUECKAX PEaKIUi
(COEMMHEHM S, PA3IIOKEHUS, 3AMEILICHUSI,
oOMEHa).

Xumuueckuii JKcnepumMenni:
Jlemoncmpayuu:

dusnyeckne cBOMCTBa 00pa3IoB
HEOPraHWYECKUX BEIECTB — METAIOB U
HEMETAUIOB.

OOpa3upl BEMECTB KOJTMYECTBOM | MOJIB.
duznueckue siBieHus (MIaBJICHUE BOCKA,
TasHUE JIbJA, PACTHPAHUE caxapa

B CTYIIKE, KHIICHAE U KOHICHCALS
BOJIBI ).

XUMUYECKHUE SBIICHUS (TOPEHUE CBEYH,
NPOKATMBAHUE METHOM MPOBOJIOKH,
B3aUMOICHCTBUE COJIbI MU MEJIa

C COJISTHOM KMCJIOTOM).

HaGmoieHue npu3HakoB NPOTEKaHUs

PaccraBnsate ko3 ppunueHTsI

B YPABHEHUSAX XUMUYECCKUX PEAKLIMIA.
HaGmronate 1 onuceiBaTh 0OBEKTHI

PU MPOBEIACHUH IEMOHCTPALIMA U
71a00paTOPHBIX OMBITOB.

[TpoBOIMTH BEIYMCIICHUS TIO (hOpMYyIam
XUMUYECKUX COCAMHEHUH U YPaBHEHUSIM
XUMHYECKUX PEAKLIANA.

[IpUMEHSTH €CTECTBEHHO- HAYYHBIE
METO/IbI TO3HAHUS (B TOM YHCIIE
HAOJIFOICHKE, MOJCIIMPOBAHUE,
SKCIIEPUMEHT U OCHOBHBIE ONEPaLK
MBICITUTEIILHON EATEIHOCTH
(cpaBHEHHME, KJTaCCU(UKALIHS)
BricTpanBaTh pa3BEPHYTHIE TMCEMEHHBIC
1 YCTHBIE OTBETHI C OIOPOH

Ha MH(POpMALMIO U3 YYeOHUKA U
CIPABOYHBIX MATEPUAIOB, TPAMOTHO
HCIIOJIb30BATh N3YUYCHHBIN MOHATHWHBIN
anmnapar Kypca XuMuu
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XUMUYECKUX PeaKIuii (pa3iosKeHUe
caxapa, B3auMOJICHCTBHE CEPHOM
KUCJIOTHI C XJIOPUAOM Oapusi, TOTYYEHHE
U paznoxenue ruapokcuaa meau (1)
IIPY HarpeBaHUM, B3aUMOICHCTBHE
xenesa ¢ pactBopom conmu meau (1)
OnbITHI, UTIOCTPAPYIOIINE 3aKOH
COXPaHEHUS MacCChI.

Jlabopamopiwie onvimei:

Cozanue MoIeneit MOJIEKY
(IIApPOCTEPHKHEBBIX ).

Onucanue pu3M4eCKuX CBONHCTB
00pa310B HEOPraHUYECKUX BEIICCTB —
METAJIOB U HEMETAJUIOB.
HaGmonenue pusnyeckux (TuiaBacHue
BOCKA, TasTHUE JIbJIa) U XUMUYECKIX
(ropeHue cBeur, MPOKATMBAHUE METHOM
IPOBOJIOKH ) SIBIICHUN.

HaGmonenue v onucaHue Npru3HaKoB
NPOTEKAHKS] XUMUYECKUX PEaKuil
Pa3HBIX THIOB.

Buiyucnenus:

OTHOCUTEILHOU MOJIEKYJIIPHON MacChl
BEIICCTB, MOJISIPHON MAacChl, MacChl

BCIICCTB, MAaCChl U KOJIMYCCTBA BCIIICCTBA,

MacCOBOM J0JIM XUMUYECKOI0 3JIEMEHTA
1o opmyJsie COCTUHECHHUS,
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10 YPABHEHUSM XUMHUYECKUX PEAKIIMIA;
KOJIMYECTBA, MACChI BEIIECTBA

110 U3BECTHOMY KOJIMYECTBY, Macce
PEareHTOB WK MPOJYKTOB PEaKLUU

Hroro no pazneny

20

Paznen 2. Baxkunejimme npeacTaBUTE/IM HEOPraHUYECKHX BELIECTB

2.1

Boznyx. Kucnopon.

Ilonsgarue
00 oxcumax

6

Boznyx — cmech razos. Cocras Bo3ayxa.
Kucnopon — 35neMeHT 1 mpocToe
BenecTBo. Haxoxknenue kucnopoaa

B IPUPOJIE, PUINUECKUE U XUMUUYECKHUE
CBOMCTBA (peakuuu ropeHus). OKCUIeL.
[Tpumenenne kucnopoaa. CrnocoObl
NOJYYEHHS KACIOpoaa B 1a00paTopuu u
IIPOMBILIITIEHHOCTH. KpyroBopoT
Kuciopoaa B npupoae. O30H —
aI0TponHas MOIU(UKaALUs KUCIIOPOIA.
TemtoBoit 5>(PEeKT XUMHUUECKON peaKuu,
TEPMOXUMHUYECKUE YPABHEHUS, SK30-

Y SHJIOTEPMUYECKUE peakuuu. Tommso:
YroJIb U METAH. 3arpsi3HEHUE BO3YXa,
YCHJIEHHE MMAPHUKOBOI0 3 dekra,
Pa3pyLICHUE 030HOBOTO CJIOS.
Xumuueckuii IKCREPUMEHNM:
Jlemoncmpayuu:

KauecTBeHHOE onpeaeneHue coaepKanus
KHACJIOPOJA B BO3AYXE

[Tonmyuenue, cobupanue, paclo3HABaHHUE

Hcnonb30BaTh XMMUYECKYHO CUMBOJIUKY
JUISL COCTABJICHUSI (POPMYJT BELLIECTB,
MOJICKYJISIPHBIX YPABHEHUH XUMHYECKIX
peaKLnii ¢ y4acTUEM KHCIIOPOJA.
XapaxkTepu3oBarh (OMUCHIBAT) COCTAB
BO3/1yXa, PU3MUECKUE U XUMHUYECKUE
CBOMCTBA KMCIOPOJA, COCOOBI €r0
NOJYYEHUs, TPUMEHEHUE U 3HAYCHHE

B IIPUPOJIE U JKU3HU YETIOBEKA.
CpaBHUBaTh peaKIMU TOPEHUSI U
MEIJICHHOTO OKUCIICHUSI.

OOBACHATH CYLUIHOCTh SKOJIOTMYECKUX
npoOsieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

Cnenosarb npaBujiaM O€30MacHOM
paboThI B TAOOPaTOPHH MPH
UCIMOJIb30BAHUM XUMUUYECKOW MOCY bl U
000pyI0OBaHUS, a TAKXKE MpaBUIaMm
0OpaleHus ¢ TOPIOYUMH BEIICCTBAMM.
[InaHupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUUYECKHE IKCIEPUMEHTBI,
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1 A3yYECHHUE CBOMCTB KACIOPOAA.
HaOnronenue B3auMOACHCTBIS BEIIECTB
C KMCJIOPOZIOM M YCIIOBHUSI
BO3HUKHOBEHUS M MPEKPAIICHUS TOPCHHUSI
(moxxapa).

Jlabopamopnwiii onvim:

O3zHakomiieHuE ¢ 00pa3liaMu OKCUIOB U
OMHUCAHKUE UX CBOMCTB.

IIpaxmuyeckas paboma:

Ne 3. Tlony4yenue u cobupanue
KUCJIOPOa, U3YYEHUE €r0 CBOMCTB.
Buiyucnenua:

MOJICKYJISIPHONW MacChl KUCIIOpOJa U
030HA HA OCHOBAHUM aTOMHOI MacChl
XUMUYECKOTO DJIEMEHTA,;

KOJINYECTBA, MACChI BEIIECTBA

10 YPAaBHEHUSM XUMHUUYECKUX PEAKLUi

POBOJIMTH HAOIOJICHUS, I€TaTh BEIBOIbI
10 pe3yJibTaTaM SKCIEPUMEHTA

PU MPOBEACHUH JTaOOPATOPHBIX OTBITOB
U TTPaKTUYECKOM paboThl.

BBIYUCIIATH KOJIMYECTBO BELIECTBA,
00BEM raza no gopmynam.

Y4acTBOBaTh B COBMECTHOM padoTe

B IPYIIIE.

BricTpanBath pa3BEPHYTHIE TUCEMEHHBIC
U YCTHBIE OTBETHI C OIIOPOH

Ha UH(pOpMAaLHIO U3 YU4eOHUKA U
CIPABOYHBIX MATEPUATIOB, TPAMOTHO
HCIIOJIb30BATh U3YUYCHHBIN MOHATHWHBIN
anmnapar Kypca XuMuu

22

Bonopoa. Ilonsitue
0 KHCJIOTaxX U COJIX

Bonopox — aneMeHT 1 mpocroe
BellecTBO. Haxoxknenue Bogopoaa

B IPUPOJE, PU3NUECKHE U XMMUYECKHE
CBOMCTBA, IPUMEHEHUE, CTTIOCOOBI
nojtyyeHus. Kucimorsl 1 COIH.
Mornsipablit 00bEM ra3oB. Pacuérbl

0 XUMHAYECKUM YPaBHEHUSIM.
Xumuueckuit IJkcnepumenm:
Jlemoncmpayuu:

[Tonmyuenue, cobupanue u

PackpbIBarh CMBICIT U3y4aeMbIX TOHATHIA
Y IPUMEHSATD 3TH MOHATHUS TTPUA ONMCAHUT
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapakTepu3oBarh (OMUCHIBATS )
(U3nYECKNE U XUMUYECKUE CBOHCTBA
BOJIOPOAA, COCOOBI €70 MOITYUYEHMUS,
NPUMCHEHHE.

CoOuparb npudOP Isl MOTYUYECHUS
BOJIOPOJA.

Hcnonk30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacno3HaBaHUE BOJOPOA.
Bzaumoeiicterue BOI0opoaa ¢ OKCUI0M
meau (ID).

Jlabopamopuwiii onvim:

B3auMoaeicTBiE KACIOT ¢ METAJUIAMMU.
IIpaxmuyeckaspaboma:

Ne 4. Tlonyyenue u coOupanue BOaA0poaa,
MU3YYECHUE €r0 CBOMCTB.

Buiuucnenus:

00BEMA, KOJIMYECTBA BELLIECTBA T'a3a

0 €70 U3BECTHOMY KOJIMYECTBY
BEIIECCTBA UM O0BEMY;

00BEMOB T'a30B 10 YPABHEHHUIO PEAKIIMH
HA OCHOBE 3aKOHA OOBEMHBIX OTHOLIEHUH
razoB

ISl COCTaBJICHUs (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX
peaKumii ¢ yyacTueM BOJOPOA.
Bbrauciaste MOJITPHYIO MacCy BEIIECTB;
KOJIMUECTBO BELIECTBA, 00BEM Tasa,
Maccy BELIECTBA,

[TpoBOIUTH pacuéThl MO YPABHEHUSAM
XUMHYECKUX PEAKIMI: KOTMYECTBA,
00bEMA, MACCHI BEIIECTBA MO U3BECTHOMY
KOJINYECTBY, 00BEMY, MACCE PEarcHTOB
WK TPOAYKTOB PEAKLIUU.

CnenoBarb npaBujiaM 0€30MacHOM
paboTHI B TaOOPaTOPHH MTPH
UCIMOJIb30BAaHUM XUMUUYECKOW TOCY b U
000pyIOBaHMSI, a TAKXKE MPABUJIAM
oOpalllcHUsI C TOPIOYKUMH BEIIECTBAMHU

B OBITY.

IInaHupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE HIKCIEPUMEHTBI,
IPOBOAUTH HAOIIOACHUS, AETATh BHIBOJIbI
10 pe3yJibTaTaM SKCIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe

B TPYIINeE

23

Bopna. PactBopsl.
[loasiTne
00 OCHOBAHUAX

du3nueckue cBoicTBa BOABL. Boga kak
PaCTBOPUTENL. XUMUUYECKHE CBOHCTRA
BOJIBI.

OcHoBaHusl.

PackpeiBaTh CMBICT U3YYaEMBIX TOHATUNA
W IPUMEHATE 9TH MTOHATHS ITPUA ONTMCAHUHU
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapakTepu3oBarh (PU3NUYECKUEC U
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PactBopsbl. Posib pacTBOpPOB B IpUPOIE U
B JKU3HU 4enoBeka. KpyroBopor BOIbI
B MIPUPOAC. 3arps3HEHUE TPUPOTHBIX

BoA. OXpaHa ¥ OYUCTKA TPUPOIHBIX BO/I.

HacelleHHbIe 1 HEHACBIIEHHBIE
pacTBOpel. PacCTBOPUMOCTH BELIECTB
B Bozie. MaccoBas 10J1s BELLECTBA

B pacTBOPE.

Xumuueckuii yJkcnepumenn:

Jlemoncmpayuu:

PacTBOpeHHE BEMIECTB C Pa3IMYHON
PacTBOPUMOCTBIO.

BzanmoneiicTBie BOABI ¢ METAIUTAMHU
(HaTpHeM M KAJIbLIUEM ).
HccnenoBanne pacTBOPOB KUCIIOT U
ILIEI0YEH ¢ ITOMOIIBI0 HHIUKATOPOB.
Jlabopamoptvie onvimul
HccnenoBanne 0COOEHHOCTEM
PacTBOPEHUS BEIECTB C PATAYHOM
PacTBOPUMOCTBIO.

[IpuroroeiieHue pacTBOPOB

C ONPENEIIEHHON MAaCCOBOM T0JIEM
PacTBOPEHHOI'O BEILICCTBA.
Ipakmuyuecraspaboma

Ne 5. TlpuroroBieHue pacTBOpOB

C OIPEIEIIEHHON MAaCCOBOM T0JIEMN
PacTBOPEHHOI'O BEILICCTBA.

XUMHUYECKHE CBOMCTBA BOJIBI, €€ POJIb KaK
PacTBOPUTES B IPUPOIAHBIX MPOLIECCAX.
CoCTaBIATh YpaBHEHUS XUMHYECKAX
PEAKIUiA C Y4aCTUEM BOJIBL.

OOBACHATH CYITHOCTh SKOJIOTMYECKUX
npoOseM, CBI3aHHBIX C 3arpsA3HEHUEM
IPUPOAHBIX BOJ, CIIOCOOBI OYUCTKH BOJIbI
OT IIPUMECEN, MEPEI IT0 OXPAHE BOL

OT 3arpsi3HCHUSI.

ITnanupoBaTh U OCYIIECTBIIATH

HA MPAKTUKE XUMUYECKHUE
AKCIEPUMEHTBI, IPOBOANTH HAOIIONCHUS,
JIENIaTh BBIBOABI IO PE3YJIbTaTam
SKCIIEPUMEHTA MTPU MPOBEACHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
padoTHL.

CnenoBarb npaBuiaMm 0€30MacHOM
paboTHI B TAOOPaTOPHH MPH
UCIOJb30BAHUM XUMUYECKONH MOCYBI U
000pyA0BaHMUSI.

[TpoBOANTH BEIYUCIEHUS C MPUMEHECHHEM
NOHSATHS «MAacCcOBas A0Sl BEIIECTBA

B PacTBOPE».

BricTpanBaTh pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOH

Ha uH(opMaINIO U3 yueOHUKA U
CIPABOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buwiuucinenus:
C UCIIOJIL30BAHUEM TIOHATHS «MaccoBas
JIOJISI BEILIECTBA B PACTBOPE»

VCTIOJIb30BATh N3YYCHHBIN MOHATHWHBIN
arrapar Kypca XuMuu

24

OCHOBHBIE KJIACCHI
HEOPraHUYECKNX
COCOIUHCHUN

11

Knaccudukanus HeopraHu4ecknx
coenuHeHmid. Okcuapl. Knaccudukanus
OKCHJIOB: COJIC00Pa3yIOIIne (OCHOBHBIE,
KUCJIOTHBIC, aM(OTEPHBIE) U
HecosieoOpasyromme. Homenknarypa
OKCUIO0B. DPU3MUECKUE U XUMHUYECKUE
CBOMCTBA OKCHAOB. [losyueHne OKCHI0B.

OcnoBanust. Knaccuduxaryisi OCHOBaHMIA:

LIEI0UYH U HEPACTBOPUMBIE OCHOBAHMUS.
Homenxkiarypa ocHoBanuil. dusnyeckue
1 XUMHYECKUE CBOCTBA OCHOBAHUIA.
ITony4yeHnne OCHOBaHHIA.

Kucnotel. Knaccuukanmst Kucior.
Homenknarypa kuciaor. Ou3nyeckue
1 XUMUYECKME CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTayuioB H.H. bekerosa.
ITonyuyeHne KUCIIOT.

Comu. HomeHnkiarypa coJiei.
OU3NYECKHE U XUMUYECKUE CBOMCTBA
cosieid. [TonydeHue conei.
['eHeTHUECKas CBA3b MEXKAY Klaccamu
HEOPraHMYECKUX COCIUHEHUM.
Xumuueckuii JKCnepumenn:
Jlemoncmpayuu:

Knaccudunmpoars nzydacmoie
BEIIECTBA [0 COCTaBY U CBOMCTBAM.
CocraBnsth (popMyIbl OKCHIOB, KACIOT,
OCHOBAHMM, COJICH M HA3BIBATh UX

10 MEKAYHAPOAHOI HOMEHKIIATYPE.
[Tporuo3upoBars CBONCTBA BELIECTB

HA OCHOBE OOIIMX XMMUYECKUX CBOMCTB
W3YYEHHBIX KJIACCOB/TPYII BELIECTB,

K KOTOPbIM OHM OTHOCSITCS.

COCTaBIISATE MOJIEKYJISIPHBIC YPABHEHUS
peaKuii, MWIUTFOCTPUPYIOIINAX
XUMHYECKHE CBOMCTBA U CLIOCOOBI
NOJYYEHUS BEIIECTB U3YUEHHBIX
KJTACCOB/TPYII, & TAKKE
NOJTBEPXKTAOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEXKIY HUMHU.
[Tpon3BOANTH BHIYMCIICHUS

M0 YPaBHEHUSIM XUMUUYECKUX PEAKIUA.
IInaHupoBaTh U OCYIIECTBIATH

HA MPAKTUKE XMMHUUYECKUE
AKCHEPUMEHTBHI, MPOBOIUTH HAOMIOJCHHUS,
JIeNIaTh BBIBOABI IO PE3YJIbTaTam
AKCIEPUMEHTA MTPU MPOBEACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
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OOpa3iibl HEOPraHUYECKUX BEIICCTB
PA3IAYHBIX KJIACCOB.

OnBITHL, WILTIOCTPUPYIOIINE XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHUYECKUX
BEILIECTB.

Jlabopamopiivie onvimei

OnpeneneHune pacTBOPOB KUCIIOT U
LIEJIOYEH C TOMOLLBIO UHAUKATOPOB.
H3yyenune B3auMOIEHCTBHS KUCIIOT

¢ METAJUIAMH, PEAKLUi HEUTpAIU3aliu.
BzanmoneiicTBie pacTBopa CEpHOM
KHACOTHI ¢ okcuaom meau (10).
[Tony4yeHure HEPACTBOPUMBIX OCHOBAHHUIA.
BrITecHEHME OTHOTO METAIA APYTUM
U3 pacTBOpa COJIN.
Ilpaxmuueckaspaboma

Ne 6. Perienue skcrepuMeHTanbHBIX
3a1a4 1o TeMe «BaykHEHIIue KIaccsl
HEOPraHUYECKUX COCAUHEHUIN.
Buiyucnenus:

10 YPABHEHUSAM XUMUYECKON PEAKLIUU:
KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI
10 U3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHTOB WK
MPOAYKTOB PEAKLIUU

pador.

Cnenosarb npaBuiiaM 0€30MacHOM
padoThI B 1abopaTopuu

IIPY UCIMOJIb30BAHUM XUMHUECKOM
NOCY/Ibl U1 000PYAOBAHUSI.

BeicTpanBath pa3BEPHYTHIC MTUCHMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOMA

Ha MH(popMaIKo U3 yueOHUKA U
CIPAaBOYHBIX MATEPUAIIOB, FPAMOTHO
HCIIOJIb30BATh U3YUYCHHBIN MOHATHWHBIN
anmapar Kypca XuMHuu

Hroro no paszaeny:
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Pasznen 3. llepuonnuecknii 3axon u llepuoanyueckasi cucrema xumnueckux 3aeMenToB /I, U. MengeneeBa. Ctpoenue

aToMoB. XUMH4YecKkas CBsI3b. OKHC/IHTEJIbHO-BOCCTAHOBUTEIbHbIE pe€aKkuuuun

3.1 | Ilepuoanueckmii
3aKOH H
[lepuonnueckas
cucreMa
XUMUYECKUX
BJIEMEHTOB

Crpoenue aroma

J1. 1. Menneneena.

7

[lepBble MONBITKY KIacCu(pUKaum
XUMHUYECKHX 3JIEMEHTOB. [IoHsATHE

O rpynmnax CXOAHBIX 3JIEMECHTOB
(LIEJTOYHBIE U LIETOYHO3EMETBHBIE
METAJUTBL, TaJIOTCHbI, UHEPTHBIE Ta3bl).
ONeMEHTBI, KOTOPBIE 00Pa3yIOT
am(pOTEPHBIE OKCUIBI U TUIPOKCUIBIL.
[lepuomnueckuii 3akoH. [lepuonnueckas
CHCTEMA XUMHUYECKUX SJIEMEHTOB

J.H. Menneneesa. KoporkonepruoaHas u
JUIMHHOTIEpUOAHAs (POPMBI
[leproandecKoil CHCTEMBI XUMUYECKUX
anemenToB /.M. Menneneesa. [leproabt
U Tpynnbl. OU3NYECKUI CMBICI
NOPSAKOBOI0 HOMEPA, HOMEPOB MEPHOJA
Y TPYIIIBI SJIEMEHTA.

Crpoenue aromoB. COCTaB aTOMHBIX
snep. U3oronel. OnekTpoHbl. CTpoeHUE
ANIEKTPOHHBIX 000JI0YEK ATOMOB MEPBBIX
20 XUMHYECKHAX DJIEMEHTOB
[Teproan4eckoi CUCTEMBI

J.W. Menneneesa. XapakTrepucTuka
XUMHYECKOTO 3JIEMEHTA

10 €ro NOJ0XKEHUIO B [leproanueckoii
cucreme J1.M. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS PanycCa

PackpeiBarh CMBICT IEPUOAUYECKOTO
3aKOHA.

OnuceIBaTh CTPOCHKUE TAOIUIbI
«Ilepnonnueckas cucrema XUMHYECKUX
sneMeHToB [ .M. Menaeneeay.
MopenupoBars CTPOCHUE aToOMa,
DHEPreTUYECKUX YPOBHEHN U ITOAYPOBHEN
IIPU TTIOMOILY PACYHKOB, JJIEKTPOHHBIX
KOH(pUTYypauuii 1 3JIEKTPOHHO-
rpaduueckux Gopmyi.

[TosICHATE PU3NUYECKUI CMBICT
ITOPSIIKOBOI'O HOMEPA, HOMEPOB IIEproaa
Y TPYIIEI 2JIEMEHTA.

XapakTepu30Barb XUMUYECKUE DIIEMEHTEI
MEPBBIX TPEX MEPUOIOB, KW, KAITbLAH
1 UX COCIMHEHUS T10 MOJIOKEHHFO

B [lepuoanyeckoii cucreme

J.U. Menneneena.

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (M3MEHECHHE PAIUYCOB
aTOMOB, 3JIEKTPOOTPULIATENILHOCTH,
BaJICHTHOCTH ) U UX COCTMHEHU I

B [IpeAeax MaJblX IEPUOIOB U IIIaBHBIX
MOArpyIn ¢ Y4ETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUTMYECKAX U HEMETAUTUYECKUX
CBOMCTB 110 TPYIIIaM U IEPHOTAM.
3nauenue [leppoanyeckoro 3akoHa v
[leproauyeckoi CUCTEMBI XUMUYECKUX
SJIEMEHTOB JUISl Pa3BUTHS HAYKU U
npaktuku. J[.Y. MenaeneeB — yu€HbIil 1
IPOKIAHUH.

Xumuueckuii yJkcnepumenm:
Jlemoncmpayuu:

B3aumopeicTBiue rTuIpoKCUaa IMHKA

C pacTBOpaM” KHUCJIOT U LIETOYEH.
MopemipoBaHue CTPOCHUS MOJIEKYJT
IIPH IIOMOIIY PUCYHKOB, MOAEIIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL
Tabmana «Ilepuognyeckas cucrtema
XUMUYECKUX DJIEMEHTOB

J1.. Menneneeray.

Jlabopamoptwie onvimul

O3HakomIIeHHE ¢ 00pa3LAMH METAIIOB U
HEMETAIIOB

YyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIH T'PYIIIE.

BricTpanBath pa3BEPHYTHIC MTUCHMEHHBIC
Y YCTHBIE OTBETHI C OIMOPOA

Ha MHPOPMALIMIO U3 YICOHUKA U IPYyTUX
WCTOYHUKOB, B TOM uuciie MIHTepHeTa

32

XUMHUYECKAs CBA3b.
OKHUCIUTEIBHO-
BOCCTAHOBUTECIILHBIC
peakuuu

Xumudeckas CBsa3b. KoBajeHTHAS
(MoJIsipHAst U HETIONSIPHAs ) CBSI3b.
DJIEKTPOOTPUALIATENIBHOCTD XUMHAYECKUX
ayieMeHTOB. MonHas cBs3b. CTeneHb
okucyicHusi. OKUCIMTENbHO-
BOCCTAHOBUTEJIbHBIE peakiuu. [Iporecchl

PackpeiBaTh CMBICT M3YYaEMBIX TOHATHA.
OnpenensaTe BUI XUMUYECKOU CBS3U

B COCIMHEHNH.

MozenmupoBarsk CTPOCHUE MOJIEKYJI

[IPY ITIOMOIIY PUCYHKOB, MOJEIIEM,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL
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OKHCJIEHUS] K1 BOCCTAHOBJICHUSI.
OKUCIUTENN U BOCCTAHOBUTETH.
XUMHYECKUH YKCIICPUMEHT: U3YUCHUE
00pa3IoB BEIICCTB METAIIOB 1
HEMETAJIOB, B3aUMOICHCTBUE
TMIPOKCHA LIMHKA C PACTBOPaAMH KUCJIOT
Y LIETIOYEH, IPOBEIECHUE ONBITOB,
WUTIOCTPUPYIOMIMX TPHUMEPBI
OKHMCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (rOpeHue, peaKkuuu
PA3I0KEHUS, COCTUHEHHUS ).
Xumuueckuii Jkcnepumenm:
Jlemoncmpayuu:

OnbITHL, WILTIOCTPUPYIOIINE PUMEPBI
OKHMCITUTENbHO-BOCCTAHOBATEIBHBIX
peaknuii (rOpeHue, peaKuuu
PA3NIOXKEHUSI, COCTUHEHMS )

Hcnonb30BaTh XUMUYECKYHO CUMBOJIMKY
IUIsE COCTABNIEHUS (JOPMYJT BELIECTB,
ANIEKTPOHHOTO OajlaHca peaKInid.
OnpenensiTte CTENEHb OKUCICHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB MO (opMyJiam U
COCTABJISAITH (POPMYJIbI OMHAPHBIX
COCIMHEHUM 10 CTENIEHU OKUCIICHUS
ATOMOB XUMUYECKUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHTEIb. PaccTaBiisTh
KO3(PUIIMEHTHI B CXEMaX MPOCTHIX
OKHUCJIATEIIbHO-BOCCTAHOBUTEIIbHBIX
peaKkuii METOAOM DJIIEKTPOHHOTO
Oananca.

Halmronate XUMHUYECKUE OTIBITHI

10 IJIaHY, AaHAJIM3UPOBATh U JENIATh
BBIBOJIBI.

Hcnons3oBare UKT miisa cozpanus
MOJIETIEN, IOATOTOBKH MTPE3CHTALNH,
JOKJIAJIOB 110 TEME.

BricTpanBaTe pa3BEpHYTHIEC MMCHEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH Ha
vH(popManuio U3 y4eOHUKA U IPYrUX
MCTOYHUKOB, B TOM yucie MHTepHera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBUIIEE YHUCJIO YACOB 68
I1O ITPOI'PAMME

34




®denepanbHas padoyast mporpamma | Xumust. 8—9 knacchl (0a30BbIi yPOBEHbD)

9 KJIACC
Hanmenosanue
No KommuecTBo OCHOBHBIE BUABI IEATETLHOCTH
Pa3cioB U TEM Conepxanue oOy4eHHs
n/m 4acoB oOyuaroumxcs

yueOHOro mpeaMera

Pazznen 1. BemecTtBo M XUMHYECKHE peaKul

1.1

IToBTrOpeHue u
yrayOsieHue 3HaHu i
OCHOBHBIX Pa3/J€loOB
Kypca 8 kiacca

5

[lepuonnueckuii 3axoH. [leproanueckas
CUCTEMA XUMHUYECKUX 3JIEMEHTOB

J.1. Menneneesa. CTpoeHHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMUYECKUX HJIEMEHTOB MIEPBBIX TPEX
MEPUOJOB, KaIHS, KAIbIUS U UX
COCIMHEHN I B COOTBETCTBUHU

C TIOJIOKEHUEM DJIEMEHTOB

B [leproanueckoil CUCTEME U CTPOCHUEM
WX aTOMOB.

CTpoeHHE BEIIECCTBA: BUABI XUMUYECKOH
CBsI3U. THITBI KPUCTAIUTMYECKHUX
PELIETOK, 3aBUCUMOCTE CBOMCTB
BEILIECTBA OT THUMA KPUCTATIIMYECKON
PEIIETKN W BUJA XUMUYECKON CBSI3H.
Knaccudukanus u HoMeHKarypa
HEOPraHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIUXCS

K pa3Iu4HbIM KJ1accaM HEOPraHWYECKHX
COCIMHECHU M, TEHETUYECKAS CBSI3b
HEOPraHUYECKUX BEUIECTB.

XapakTepru30BaTh XUMUYECKHAE DIIEMEHTHI
NEPBBIX TPEX NEPUOIOB, KK U KabLs
10 UX NOJIOKEHUIO B [leproanyeckoit
cucreme /1. 1. Menaeneena.
KnaccuduuuposaTs 1 Ha3bIBaTh
HEOPraHUYeCKUE BELIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 00IIME XUMUYECKHUE
CBOICTBA BEILECTB PA3JIMYHBIX KIACCOB,
MOATBEPIKAATH CBOWCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUNA XUMUUYECKUX
peaKInii.

OnpenensTe BUJ XUMUYECKONU CBSI3U U
THUIT KPUCTAJUTMYECKON PEILETKH
BELLECTBA.

[Tporao3upoBaTh CBOWCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHUSI.
BricTpanBare pa3BEpHYTHIE TUCHEMEHHBIE
1 YCTHBIE OTBETEI C OIIOPOH

Ha MHPOPMALIMIO U3 YUYEOHUKA U
CIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO
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Xumuueckuil IKCnepumMeHm:
Jlemoncmpayuu:

O3HAKOMJICHUE C MOJEIISIMA
KPUCTAUTUYCCKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIIOB
¥ HEMETaIlIoB (rpadura u anMasa),
CJIO’KHBIX BELIECTB (XJIOPHIA HATPHUS )

WCIIOIb30BaTh N3YYECHHBIN ITOHATHHHBINA
amnrapar Kypca XuMuu

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHAYECKUX
peakuui

Knaccnukanuss XaMu4ecKkux peaxkiuii
10 PA3IMYHBIM MPHU3HAKAM (IO YHCITY U
COCTaBY YYaCTBYIOILMX B PEAKLMU
BELIECTB, N0 TEIUIOBOMY 3(PdeKTy,

110 U3MEHEHHUIO CTENEHEN OKUCTICHHUS
XUMHUYECKUX DJIEMEHTOB,

1o 00paTUMOCTH, 110 YYACTHIO
Karaau3aropa). OK30- U
SHIAOTEPMHUYECKUE PEAKLIMH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHsiTHE O CKOPOCTH XUMHUYECKOH
peakuuu. [ToHsiTHe 00 0OpaTUMBIX

¥ HEOOPATUMBIX XUMUUECKUX PEAKIIUSIX.
[ToHsSITHE O TOMOT'€HHBIX U F€TEPOrCHHBIX
peakuusx. [loHsitre o karamuse.
[ToHsITHE 0 XUMUYECKOM PaBHOBECHH.
@DaKTOpHI, BIMAIOLINME HA CKOPOCTH
XUMHYECKOH PEAKIIMA U TTOJIOKEHUE
XUMHYECKOTO PABHOBECHSL.
OKHCAUTENBHO-BOCCTAHOBUTENBHBIE

PackpbiBaTh CMBICI U3y4YaEMBIX ITOHATUN
Y IPUMEHSATD 3TU TIOHATHS IIPUA OITUCAHUU
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
KnaccupunupoBaTs XUuMUUYECKUE
PeaKLUK 110 Pa3IuYHBIM PU3HAKAM.
YceraHaB/IMBaTh 3aBUCHMOCTE CKOPOCTH
XUMUYECKON PEAKLIMU OT PA3IMYHbIX
(dakTopoB.

IIporao3upoBaTe BO3MOXHOCTH
MIPOTEKAHUS XUMHUUECKUX MPEBPALLCHUMA
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKACIUTEIb |
BoccraHoBurelb B OBP.

CocTaBIsATh NEKTPOHHBIN OanaHc
pEeaKLH.

[Tpon3BOANTH BEIYUACICHUS

0 XUMHAYECKAM YPABHEHUSIM.
YyacTBOBaTh B COBMECTHOM padoTe

B N1ape WM TPyNIE.

BricTpanBare pa3BépHYTHIEC TUCHEMEHHBIC
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PEaKIUK, JEKTPOHHBINH OanaHC
OKHCITUTENIbHO-BOCCTAHOBUTEILHOM
peakuuu. COCTaBIEHUE YPABHCHUM
OKHCITUTENIbHO-BOCCTAHOBUTEbHBIX
PEaKUMii ¢ UCIIOIB30BAHUEM METOJA
3JIEKTPOHHOTO OajaHca.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

HccenenoBanre 3aBUCMMOCTH CKOPOCTH
XAMUYECKON PEAKIMU OT BO3ACHCTBUSA
Pa3IMYHBIX (PAKTOPOB.

ONBITHI, WUTFOCTPUPYIOLIME TPUMEPBI
OKHMCITUTEIIbHO-BOCCTAHOBUTEBHBIX
peakuuii (ropeHue, peakuuu
PABIIOKEHUS, COCTUHEHUS ).
Buiyucnenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
PEAreHTOB WM MPOIYKTOB IO
YPABHEHUSIM XUMUYECKHX PEAKLIAN

Y YCTHBIE OTBETEHI C OIMIOPOH

Ha MH}OPMAaLIMIO U3 yYeOHUKA U
CIPaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOJIb30BATh U3YYCHHBIN MOHATUWHBIN
arnmnapar Kypca XuMuu

1.3

DJIEKTPONUTHYECKAS
JIUCCOLIMAIIUS,
XUMHUYECKUE
peaxkuu

B pacTBOpax

Teopus NIEKTPOIMTHYECKOMN
JUCCOLAALMH. DJIEKTPOJIUTHI U
HERJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIIMM BELIECTB

C Pa3IMYHBIMU BUJIAMU XUMUUECKON
cBsizu. Crenenp auccouuanu. CUabHbIE
U Ca0bIE AJIEKTPOJIATHI.

Peakuyn noHHOrO 0OMEHa. Y CITOBHS

PackpeIBaTh CMBICIT NM3y4aeMbIX MOHSITHIA,
a TaK)Ke CMBICTT TEOPUH
ANEKTPOJMTUYECCKON M CCOLIUALIM.
OOBSACHATH MPUYUHBI
AJNIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BEIICCTB, PA3INYATh CJ1a0ble U CUIIbHBIE
BNEKTPOJIUTHIL.

CocCTaBIATh YPABHEHUSI TUCCONUAIIIN
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OPOTEKAHUS PEAKIIMIA MOHHOTO OOMEHA,
MOJTHBIC ¥ COKPAIIEHHBIE HOHHBIC
ypaBHCHHS peaknuii. CBOWCTBA KHACIIOT,
OCHOBAHU U COJIEN B CBETE
NPEACTABICHUNA 00 IEKTPOTUTHYECKOM
aucconmanu. KayecTBeHHBIE peakiuu
Ha UOHBI. [IoHATHE O TMAPOIU3E COJIEH.
Xumuyeckuii yIkcnepumMenm:
Jlemoncmpayuu:

HccnmenoBanne 371€KTPOIPOBOAHOCTH
PacTBOPOB BELIECTB, MPoLEcca
JUCCOLMALIMK KUCIIOT, IEJIOUEH

U CONel (BO3MOXKHO MCIIOJIb30BAHHE
BUJICOMATEPUAIIOB ).

OnBIThI, HJUTFOCTPUPYIOLIME MPU3HAKA
NPOTEKAHUS PEAKIMA MOHHOTO OOMEHA
(oOpazoBaHME OCaIKa, BIJICIICHHUE rasa,
00pa3oBaHUE BOJIBI).

PacnioznaBanne HEOPraHM4eCKux
BELIECTB C TTOMOILBI KAYECTBEHHBIX
peaKknuii Ha MOHBL.

Jlabopamopmwiii onvim:

H3ydeHne Mpru3HaKoB MPOTEKAHUs
PEaKIMKM HOHHOTO OOMEHA B PACTBOPAX
3JICKTPOJUTOB (C 00pa30BaAHUEM OCAJIKA,

BBIJICJIEHUEM Ta3a, 00pa30BaHUEM BO/IbI).

Ilpakmuueckas paboma:

KHCJIOT, IEJIOUEH U COJICH, TTOJIHBIC U
COKpAILEHHbIC MOHHBIE YPABHECHUS
XUMHUYECKHUX PEAKLIMA MOHHOTO OOMEHa,
KpaTK1ue MOHHBIC YPABHEHUS TPOCTHIX
peakuil ruapoIn3a COJIEN.
Xapaktepu3oBaTh 00UIME XUMUYECKUE
CBOMCTBA BELICCTB PA3JIMYHbIX KJIACCOB
HA OCHOBE TEOPUU IIEKTPOIUTHUECKON
JMCCOLIMALIMN; TIOATBEPYKIATh CBOWCTBA
IpUMEpPaMK MOJIEKYJISIPHBIX 1 HOHHBIX
YPaBHEHUN XUMHUYECKUAX PEAKIIUN.
Pemars 3kCniepuMeHTANIbHBIE 3a1a491

0 TEME.

IInanupoBarb U OCYILIECTBIATH

HA MPAKTUKE XUMUYECKHUE
SKCIIEPUMEHTBHI, IPOBOANTH HAOTIOACHHUS,
JIeTIaTh BBIBOABI IO PE3YJIbTATaM
SKCIIEPUMEHTA TPHA MPOBEACHUH
71a00paTOPHBIX OIMBITOB U MPAKTHYECKUX
paoor.

CnenoBarh npaBujiaMm 0€30MacHOM
paboThI B 1a00OPaTOPUH MPH
UCMOIb30BAHUN XUMUYECKONH MOCYABI U
000py1OBaHHSI.

[TpoBOAUTH BEIYMCICHUS IO XUMHUYECKAM
YPaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM padoTe
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No 1. PemieHne sKkCniepuM eHTAIbHbIX
3a/1a4 10 TEME.

Buiyucaenus:

M0 YPABHEHUSM XUMHAYECKUX PEAKIIUAN

B TIap€ WJIM TPYIIIIE.
BricTpanBath pa3BEPHYTHIC TUCEMEHHBIC
Y YCTHBIE OTBETEHI C OIMIOPOA

Ha MHPOPMALIMIO U3 YICOHUKA U APYTUX
WUCTOYHUKOB MH(POPMALIMH, B TOM YHCIIE
HurepHera

Hroro no pazneny

17

Paznen 2. Hemeramibl 1 X COeTHHEHUS

2.1 | Obmas 4
XapaKTEPUCTUKA
XUMHAYECKUX
3JIEMEHTOB
VIIA-rpynmsi.
["anorensr

OOwras xapakTepUCTHKA raJIOr€HOB.
OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XAPaKTEPHBIE CTETIEHN OKUCIICHUSI.
CrpoeHue u pusnveckre cBoicTBa
IPOCTBIX BEIECTB — raJOreHOB.
XUMHUYECKUE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METAJIJIAMU,
HEMETAUIAMH, [IET0YaMHu ).
Xnoposoaopon. ComnstHast KUCIOTa,
XAMUYECKHE CBOMCTBA, MOJIYUYECHUE,
npuMeHenue. Jleiictere xiopa u
XJIOPOBOJIOPO/A HA OPraHM3M YEIOBEKA.
BakHelmme xJIOpuabl ¥ MX HAXO0KICHUE
B IIPUPO/IE.

Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

OneIThl, OTpaXkaroIIUE (PU3AUECKUE U
XUMHYECKHE CBOMCTBA raJIOTEHOB U MX
COCIMHECHUI (BO3MOKHO MCIIOJIb30BAHHE

OOBACHATH 00UIME 3aKOHOMEPHOCTH

B UI3MEHEHUU CBOMCTB HEMETAIIJIOB U X
COCIUHEHUN B IIpeAeiax MaIbIX
NEPUOJIOB U IJIABHBIX TOATPYII
[leproan4eckoit CHCTEMbI XUMUYECKUX
DJIEMEHTOB € YUYCTOM CTPOCHMS UX
aTOMOB.

XapakTepu3oBarh (PU3NUECKUE U
XUMHWYECKHE CBOMCTBA MPOCTHIX BELIECTB
raJOreHoB (Ha MpUMEpPe XJI0pa) U
CJIO’KHBIX BEHIECTB (XJIOPOBOAOPO/A,
XJIOPHJIa HATPHS ), CHOCOOBI UX
NOJYYEHH S, MPUMEHEHUE W 3HAYEHHUE

B IPUPOJIE U KU3HU YEIIOBEKA.
OnpenensTe XJIOPUI-UOHBI B PACTBOPE.
[InanupoBaTh U OCYILECTBIATH

HA MPAKTUKE XUMUUYECKUE
3KCIIEPUMEHTBHI, MPOBOAUTH HAOTIOACHHUS,
JeNIaTh BBIBOABI IO PE3YJIbTaTaM
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BUJIEOMATEPUATIOB ).

O3HaKkoMJICHUE C 00pa3laMy XJIOPUJIOB
(rajloreHu10B).

Jlabopamopuwiii onvim:

H3ydeHue CBONCTB COJITHONW KUCIIOTHI.
[TpoBeieHNE KAYECTBEHHBIX PEAKLINIA
HA XJIOPUA-UOHBI.

IlIpaxmuyeckasi paboma

No 2: TlonyyeHue CONsTHOM KUCIIOTHI,
M3YYEHHUE €€ CBOMCTB.

Buruucnenus:

M0 YPABHEHUSIM XUMHUYECCKUX PEAKIIHNA,
€CJIA OJIMH M3 PEareHTOB JAaH B U30BITKE

AKCIEPUMEHTA TTPU TTPOBEICHUH
J1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paoor.

Cnenosarh npaBujiaMm 0€30MacHOM
paboThI B 1TabopaTopuu

IPY UCIIOJIb30BAHUM XUMHYECKON
nocyibl U 000PYAOBaHUS.

BeicTpanBathk pa3BEPHYTHIC TUCHMEHHBIC
U YCTHBIE OTBETHI C OMOPOW

Ha MH(}OPMALIMIO U3 yYeOHUKA U
CIPAaBOYHBIX MATEPUAIOB, TPAMOTHO
HCIIOIb30BaTh N3YYECHHBIN MOHATUWHBIN
anrapar Kypca XuMuu

2.2

Ob6mmas
XapaKTEPUCTHKA
XUMHYECKUX
3JIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COCIMHECHUS

OO6m1as XxapakTepUCTHKA SJIEMEHTOB
VIA-rpynnsl. OCOGEHHOCTH CTPOCHUS
aTOMOB, XapPaKTEPHBIC CTEMECHU
OKHCJICHUSI.

CtpoeHue U PU3NUECKUE CBOHCTBA
IPOCTBIX BEIIECTB — KUCJIOPOAA U CEPBI.
AJINOTPONHBIE MOAU(PHUKALIMN KUCIOPOAA
U Cepbl. XUMHUYECKUE CBOWCTBA CEPBI.
CepoB0o10POA, CTPOEHUE, PUBUUECKUE U
XAMWYECKUE CBOMCTBA.

OKcuabl CEPhI KaK MPEICTaBUTENN
KHCJIOTHBIX OKCHJIOB.

CepHas Kucnora, GU3NYECKUE U
XUMUYECKHAE CBOMCTBRA (00IIME KaK

OOBsACHATH 00LIME 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynnsl 1 UX COCTMHEHUI C YUETOM
CTPOCHUSI UX aTOMOB.
XapakTepu3oBarh (PU3NUYECKUE U
XUMHUYECKHE CBOMCTBA IIPOCTOTO
BEILECTBA CEPBI U €€ COCAUHEHUMN
(cepoBOAOPOaA, OKCUIOB CEPBI, CEPHOMA
KHUCJIOTHI, CYJIb(aroB), CHOCOObI X
NOJTYYEHH S, MPUMEHEHUE U 3HAYEHUE

B IIPUPOJIE U KU3HU YEIIOBEKA.
Onpeaensate HAIMYUE CYJIb(ar-noOHOB
B PacTBOPE.

OOBSACHATH CYHIHOCTh 3KOJOTMYECKUX
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OPEICTaBUTENIS Klacca KUCIIOT U
cnenupuueckne). XuMHUECKHE PEAKIINH,
JIeKAIME B OCHOBE TPOMBIIIIJICHHOTO
croco0a MoJy4YeHUs! CEPHOU KUCIIOTHI,
[Tpumenenue. Comm CepHOI KUCIOTHI,
KAYEeCTBEHHAsI PEAKLIMS Ha CYJb(aT-HOH.
Haxoxxnenue cepol v €€ COeIMHEHUI

B Ipupozie. XMMHUUECKOE 3arpsi3HEHUE
OKpYarollel Cpeibl COETUMHEHUSIMU
cepbl (KACIOTHBIE OKIH, 3arpsI3HEHUE
BO31yXa U BOAOEMOB), CITIOCOOBI €10
NPEAOTBPALICHHUS.

Xumuueckuii IkcnepumMenm:
Jlemoncmpayuu:

O3HakoMIIEHHE C 00pa3LAMU CEPBI U €€
COCIMHEHUSIMU (BO3MOKHO
UCIOJb30BAHUE BUICOMATEPUATIOB).
HaGmonenue npouecca oOyrinuBaHus
caxapa nmoja A€UCTBUEM
KOHIIEHTPUPOBAHHON CEPHOUN KUCIIOTHI.
Jlabopamopnwvie onvimut:

H3yueHne XMMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KUCIIOTHI.
[TpoBeacHUE KAUECTBEHHOM peakuu Ha
cyab(ar-uoH v HAOIOICHUE MTPU3HAKA
¢€ MpoTeKaHus

npobJIEM, CBSI3aHHBIX C EPEPAOOTKOM
COCIMHEHUI CEPHI.

[InanupoBark U OCYILECTBIATh

HA MPAKTUKE XUMUYECKUE
AKCHEPUMEHTHI, TPOBOIUTH HAOIIIOACHHUS,
JIETIaTh BLIBOABI 110 PE3yJIbTaTaM
DKCIIEPUMEHTA.

CnenoBarh npasuiiaMm 0€30MaCHOM
paboThI B TabopaTopuu

IIPA UCTIOIB30BAHUNA XUMUYECKON

nocy bl U 000PYAOBaHUSI.

[Tpon3BOANTE BEIYUCIICHUS

10 XUMHAYECKAM YPABHEHUSM.
Hcnonb30Bare Ipy BBINOJTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI YUCOHUKA,
CIPAaBOYHBIE MATEPUATIBI
(ITeproanvecKyro CUCTEMY XUMUYECKUX
aneMeHToB [[. Y. Menaeneesa, Tabnuiy
PacCTBOPUMOCTH KHCIIOT, OCHOBAHWUH U
COJIEH B BOJIE, DJIEKTPOXUMHAYECKHU I P
HaMPsDKEHUI METAJLIOB).

Hcnonb3oBaTe Npy BHIMOJTHEHUH
y4eOHBIX 3aJaHUi U B TTPOLIECCE
UCCIIEIOBATENBCKON AEATENLHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO CONEPKAHMUSI, CIIPABOYHBIE
MarepHaitel, pecypeel MHTEpHETA

41




®denepanbHas padoyast mporpamma | Xumust. 8—9 knacchl (0a30BbIi yPOBEHbD)

2.3

OOuias
XapaKkTepUCTHKA
XUMHUYECKIX
AIIEMEHTOB
VA-rpynmnsi.

A3zor, pocdop u nx
COCMHEHUS

OO6111as XxapakTepUCTHKA AJIEMEHTOB
VA-rpynnsl. OcCOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTEIICHU
OKHCJICHUS.

A3OT, pacpoCTpaHEHUE B MPUPOJIE,
(pu3nUecKne U XMMHUYECKUE CBOMCTBA.
Kpyroeopor azora B npupoze.
AMMUak, ero pU3NYECKNe 1 XUMUYECKUE
CBOMCTBA, MOJYYCHUE U IPUMECHEHUE.
Coim aMmmMOHUSI, UX PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiysi Ha HOHBI
aMMOHMUSI.

A3OTHas KUCJOTA, €€ MOIyueHHe,
$pu3nUecKnue U XMMUUYECKUE CBOICTRA
(oO1mMe Kak mpeAcTaBuTENs Kiiacca
KHUCJIOT U CICIU(PUIECKHUE).
Hcrnons30oBanue HUTPATOB U CONEH
AMMOHMS B KQUECTBE MUHEPATBbHBIX
ynoOpeHuit. XUMUYECKOE 3arpsi3HEHUE
OKPY KArOIIEN CPeIbl COCANHEHUAMHA
a30Ta (KUCIOTHBIE T0XKIH, 3arPS3HEHUE
BO3/1yXa, MOYBHI U BOJOEMOB).
docdop, aIOTPOITHBIE MOAUPUKALIAK
(docdopa, PU3NUECKUE U XUMHUUECKUE
cBorictBa. Okenn pochopa (V) u
(docdopHas KUCIIOTa, PU3HIECCKUE U

OOBACHATH 00UINE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB
VA-rpynisl 1 UX COEAMHEHU ¢ yUETOM
CTPOCHHMSI UX aTOMOB.

Xapaktepu3oBaTh (PU3NUYECKUE U
XUMUYECKHE CBOWCTBA MPOCTHIX BELIECTB
azora u ¢ocdopa u UX COeTUHEHU I
(aMMHaKa, coneit aMMOHUS, a30THOM
KUCJIOTBI, HUTPATOB, okcuaa gocdopa (V)
u (pochopHoii kucnortsl, pocdaros),
CIOCOOBI MX MOJIYYEHUS, MPUMEHEHUE U
3HAYCHUE B MPUPOJIE U JKU3HU YETIOBEKA.
Onpenensate HOHBI AMMOHUS U (ocdar-
WOHBI B PacTBOPE.

OOBSCHSTH CYHIHOCTb SKOJIOTMYECKUX
poOJIEM, CBSI3aHHBIX ¢ HAXOKJIECHUEM
COeAMHEHMIA a30Ta U (pocdopa

B OKPY’KaroLLEN cpelie.

[ImaHnpoBaTh U OCYIIECTBIATE

HA MPAKTUKE XUMUUYECKUE
AKCHEPUMEHTHI, TPOBOJIUTH HAOIIOICHMS,
Jie7aTh BBIBOABI 1O Pe3yJibTaTaM
AKCIEPUMEHTA TPU TPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKOH
padoTHI.

CnenoBarb npaBujiam 0€30MacHOM
paboThI B Taboparopuu
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XAMUYECKHE CBOMCTBA, MOJIYUYECHUE.
Hcnonb3oBanue (pocharoB B KaUeCTBE
MUHEPATIBHBIX YA0OPECHUH.
Xumuueckuii IKCnepuMeHm:
Jlemoncmpayuu:

O3HaKOMJICHUE C (PU3UUECKUMHU
cBolicTBaMHU a3oTa, pochopa

U UX COCIMHEHU (BO3MOXKHO
UCIMOJIb30BAHUE BUEOMATEPUAIIOB ).
O3zHakomJieHHE ¢ 00pa3laMu a30THBIX U
(hochopHBIX yIOOPECHHUIA.

[Tonyuenue, coOupanue, pacrio3HaBaHUE
1 A3YyYCHUE CBOMCTB aMMHAaKa.
BzanmopaeictBrue KOHUEHTPUPOBAHHOM
A30THOM KUCIIOTBI C MEABIO (BO3MOKHO
UCIOJb30BAHUE BUICOMATEPUATIOB).
Jlabopamopivie onvimut:

[TpoBeieHUE KAYECTBEHHBIX PEAKIIMIA
Ha MOH aMMOHUs 1 (pocdar-noH, u
W3YYCHUE MTPU3HAKOB UX MPOTEKAHUSI.
IIpaxmuyeckas paboma

Ne 3: TlonyueHue ammuaka, u3y4yeHue
€ro CBOMCTB.

Boiuucnenus:

N0 YPABHECHUSM XUMUYECKUX PEAKIIMIA

[PY UCTIOJTb30BAHUU XUMUUYECKOM
nocyibl U 000PYAOBaHUSI.
[Tpon3BOANTH BBIYUCIIEHUS

10 XMMUYECKUM YPABHECHUSIM.
Hcnonb30Bathk Npy BHITOJTHEHUH
y4eOHBIX 33/1aHUH TEKCThI yUeOHHKA,
CIIPABOYHBIE MATEPUAIIBI
(MEPUOANYECKYIO CUCTEMY XUMHUYECKHUX
anemeHToB J[. . Menneneena, Tabnuily
PacCTBOPUMOCTH KUCIIOT, OCHOBAHWUH U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUHN P
HANPsHKEHUI METATUIOB)
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2.4

OOuias
XapaKTEPUCTUKA
XUMUYECKUAX
AIIEMEHTOB
IVA-rpynmnsr
Yraepon u
KPEMHU, 1 UX
COEIMHEHUS

OO6111as XxapakTepUCTHKA AJIEMEHTOB
IVA-rpynnel. OCOOEHHOCTH CTPOCHUSI
aTOMOB, XapaKTCPHBIE CTETICHU
OKHCJICHUSI,

Yrnepoa, atoTponHbIE MOIU(PUKALIAK,
pacrpocTpaHeHHEe B MPUPOJIE,
(pu3nUecKue U XMMUYECKUE CBOMCTRA.
Ancopbuust. Kpyroeopot yriepoaa

B IIPUPOJIE.

Oxcuppl yrieponaa, ux GU3nYECKue u
XUMHUYECKHE CBOMCTBA, ACUCTBUE

HA >KUBbIC OPraHU3MBbl, MOJIYUYEHUE U
IIPUMEHEHUE. DKOJIOTUYECKHE
pOOJIEMBIL, CBS3AHHBIE C OKCUIOM
yraepoaa (IV), runoresa rnodaibHOro
NOTEIJICHUS KJIMMaTa, NapHUKOBBIH

3 dekr.

VYTronbHast KUCIIOTA U €€ COU, UX
du3nUecKue U XMMUUYECKUE CBOMCTRA,
NOJYYEHUE U TPUMEHEHHUE.
KauecTBeHHas peakums Ha kapOoHar-
MOHBL. Micnoib30BaHNE KapOOHATOB

B OBITY, MEAUIIUHE, MPOMBILIEHHOCTH U
CEIIbCKOM XO3SMCTBE.
[lepBoHaYAIbHBIE MOHSATHUS

00 OpraHNYeCKUX BEIMICCTBAX KaK

O COCIMHEHUSX YIIIEPoaa (METaH, 3TaH,

OOBACHATH 00UINE 3aKOHOMEPHOCTH

B UBMCHEHUU CBOWCTB 3JIEMEHTOB
[VA-rpynmsl 1 ux COEAMHEHUH C YU4ETOM
CTPOCHUS UX aTOMOB.

Xapaktepu3oBaTh (PU3NUYECKUE U
XMMHMYECKHE CBOMCTBA MMPOCTHIX BELICCTB
VIJIEpOJa U KPEMHUS U UX COCTUHEHU I
(OKCUOB YITIEPOAA, YITONbHOM KMCIOTHI,
KapOOHATOB, OKCHIa KPEMHUS,
KPEMHUEBON KHUCIIOTHI, CUJIMKATOB),
CIIOCOOBI UX MONYYECHHUS], IPUMEHEHHUE U
3HAYEHUE B PUPOJC U KU3HU YETIOBEKA.
OOBSACHATH MPUUNHHO-CIICACTBEHHYIO
CBSI3b. CTPOCHUE BEILIECTBA — CBOWCTBA
— TMPUMEHEHUE — HA TPUMEPAX
COCIUHEHUH YIIIEpOJa U KPEMHHUSL.
Onpenensite KApOOHAT- U CUITMKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYHIHOCTh 3KOJOTUYECKUX
npoOJIEM, CBI3aHHBIX C HAXOXKACHUEM
YIJIEKUCITOTO ra3a B OKpPY Karoulei cpeae.
[TonTeepkaaTh OCOOEHHOCTH COCTaBA
OpPraHuYeCKUX BEUIECTB MPUMEPAMHU
OPOCTBIX COETMHEHUH (METaH, 3TaH,
STUJICH, AllETHIIEH, TAHOJI, TIHLICPHH,
YKCYCHAasl KHCJI0Ta), B3aMMOCBSI3b
HEOPraHUYECKMX COETMHEHUH yIiiepoaa u
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STWIICH, AlleTHJIEH, 3TaHOJI, TIMLICPHH,
YKCYCHasl KHCJIOTA).

[IpupoaHBIE HCTOYHUKH YIIIEBOAOPOAOB
(Yronib, IpUPOAHBIHA ras, HeQTh),
OPOAYKTHI UX NiepepaboTKH (OCH3HH),
UX POJIb B OBITY M MPOMBILUIEHHOCTH.
[ToHsTrEe 0 OMOTOTUYECKN BAKHBIX
BEIIECTBAX: KHMpaxX, OeNKax, yrneBoaax —
Y X POJIMA B YKU3HU YEJIOBEKA.
MarepuanbHOE €IMHCTBO OPraHu4eCKUX
Y HEOPraHUYECKUX COCIMHEHMIA.
Kpemuuii, ero gpusnueckue u
XUMHYECKHE CBOMCTBA, MOyUYEHUE U
npuMeHeHne. COeTIMHEHUST KpEMHUS

B ipupoae. O0mue npeacTaBaecHus

00 okcuze kpemHus (1V) 1 KpeMHHEBOIA
KHCJIOTE.

CunMKaThl, UX UCMIOIB30BAHUE B OBITY,
MEIULUHE, TPOMBILUICHHOCTH.
Baxueiime cTpONTEILHBIE MATEPUAAIIBL
KEpaMHUKa, CTEKJIO, IIEMEHT, OCTOH,
skene300eToH. [Tpobiemsbl Ge30macHOro
WCIOJb30BAHUS CTPOUTEIBHBIX
MaTEpUAIOB B MOBCEIHEBHOMN JKHA3HH.
Xumuueckuii IKCREPUMEHM:
Jlemoncmpayuu:

Moaenu KpuCcTaUIMYeCKUX PEIIETOK

OpPraHUYECKUX BEIIECTB.
OnuckiBaTh PoJib OEIKOB, KUPOB U
YIJIEBOIOB B (DYHKIIMOHUPOBAHUH JKUBBIX
OpPraHu3MOB, COCTAB MPUPOTHBIX
MCTOYHUKOB YIJIEBOJOPOJOB, UX POJIb

B OBITY ¥ TPOMBIIIJIEHHOCTH.

[TpoBOINTH BEIYMCIICHUS IO YPABHEHUSM
XUMUAYECKUX PEAKIHIA.

[InanupoBark U OCYLIECTBIATh

HA MPAKTHKE XUMHUUYECKUE
AKCHEPUMEHTHI, TPOBOIUTH HAOIIOICHHUS,
Je7aTh BBIBOABI MO PE3yJibTaTaM
AKCHEPUMEHTA TPU TPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKIX
paoor.

CnenoBarh npaBujiaMm 0€30MacHOM
paboThI B Taboparopuu

IPY UCTOJIb30BAHUM XUMHUUYECKON
MOCYbI U 000PYI0BAHUSI.

Hcnonb30BaTh NpU BHINTOTHEHUN
y4eOHBIX 3a/IaHUI TEKCTHI YU4EOHUKA,
CIPaBOYHBIE MATEPUAITBI
(ITeproanYECKYIO CUCTEMY XUMHUUECKUX
anemenToB [[. . Menaeneesa, Tabauiy
PacCTBOPUMOCTH KHCIIOT, OCHOBAHWU I U
COJIEH B BOJIE, DJIEKTPOXUMHAYECKUIN PAT
HaAMPsSOKEHUI METAIUIOB)
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anMasza, rpadura, QyJepeHa.
O3HaKOMJICHHME C TIPOLIECCOM aACcOPOLUHU
pacTBOPEHHBIX BEIIECCTB
AKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOrasa.

O3HaKOMJIEHME C POIYKLMEH
CHWJIMKATHOW IMPOMBILLIIEHHOCTH
(Buneomarepuansl: cuiuKaTHas
IPOMBIIIJICHHOCTb ).

MoJenu MOJIEKYJT OPraHuIeCKUX
BEILECTB.

Jlabopamopmwiii onvim:

[Tonyuenue, cobupanue, paco3HaBaHUE
Y U3YYECHHUE CBOWMCTB YIJIEKUCIIOrO ra3a.
[TpoBeieHUE KAYECTBEHHBIX PEAKLIUAI

Ha KapOOHAT U CUJIMKAT-UOHBI U
MU3YYECHUE MPU3HAKOB UX NPOTEKAHUSI.
Tlpaxkmuyeckue pabomut:

Ne 4. Tlony4yeHue yriieKucnoro rasa,
M3YYEHHUE €TO CBOMCTB.

Ne 5. Penenune dKkcriepuMeHTAIbHBIX
3a1a4 1o reMe « BakHelme HeMeTalIbl
U UX COCIMHEHUS

Buiyucaenus:

110 YPABHEHUSAM XUMHUYECKUX PEAKLIUAN

Hroro nio pazaeny

25
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Pasznen 3. Mera/iibl B UX COEHHEHUS

3.1

OO0uume cBoiicTBa
METAJIOB

4

OO6111ast XapaKTEPUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIOB HA OCHOBAHUU MX
noJjioxkeHus B [lepuoanueckoii cucreme
XUMHYECKMX HJIEMEHTOB

JI.W. MeHnneneeBa u CTpOEHUS aTOMOB.
Crpoenue MeTauioB. Metaumueckas
CBSI3b U METAIJIMYECKAS
KpUCTA/UIAYCCKasl pelIcTKa.
DNEKTPOXUMHUYECKUIN Pl HAPSOHKEH Ui
METAIOB. OU3NUYECKUE U XUMUYECKUE
cBOlcTBA MeTaIIOB. O0mMeE crocoOb!
NoJTy4eHust MeTayuioB. [IoHsTHE

0 KOPPO3UM METAJUIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI KX OT KOPPO3HH.
Crnnassl (CTab, YyT'yH, JIOPATIOMAHANA,
OpoH3a) U X MPUMEHEHHUE B OBITY U
IPOMBILICHHOCTH.

Xumuueckuii IKCnepuUMeHm:
Jlemoncmpayuu:

OO0paziibl METAUIOB U CILJIABOB.
H3ydeHne pe3yapTaToB KOPPO3HU
METAIJIOB (BO3MO>KHO MCIOJIB30BAHHE
BUJIEOMATEPUAJIOB ).

Jlabopamopnwvie onvimut:
O3zHakomJieHuE ¢ 00pa3liaMi METAJIOB U
CIUIABOB, X (PU3MYECKUMHU CBOWCTBAMH.

PackpbIBaTh CMBICT U3y4aeMbIX TTOHSATHI
Y MIPUMEHSITh 3TU MOHSTHUS TIPU OMUCAHUT
CBOMCTB BEILECTB U UX IIPEBPALLICHUI.
OOBsACHATH 00LINE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB-
METAJUIOB U UX COCTUHEHUI C YUETOM
CTPOEHHSI UX aTOMOB.

XapakTepru3oBaTh CTPOCHUE METAILIOB,
o0ure pU3NYECKUE U XUMHYECKUE
CBOMCTBA METAJLUIOB.

XapakTepu3oBaTh 00IIHAE CITOCOOBI
NOJTYYEHUSl METAJIIOB.

OnuckIBaTh CIOCOOBI 3AIIUTHL METAJIIOB
OT KOPPO3HH.

CnenoBarh npaBujiam 0€30MacHOM
paboThI B 1a00OPaTOPUH MPH
UCIOJIb30BAHUM XMMHUUYECKON OCY bl U
000pynOBaHHSI.

[Tpou3BOIUTH BEIYUCIICHUS

M0 YPABHEHUSIM XUMUUYECKUX PEaKIuii,
€CJIM OJIUH U3 PEareHTOB COJACPKUT
PUMECH.

YyacTBOBaTh B COBMECTHOM padoTe

B Mape WUJIM CPYIIIE.

Hcnonb30Barh NPy BHINOTHEHUN
y4eOHBIX 3a1aHUH TEKCTHI yUCOHUKA,
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Buviyucnenusi:

[0 YPABHEHUSIM XUMHUYECKUX PEAKLIUH,
€CJIM OJINH U3 PEAr€HTOB COACPIKUT
MPUMECH

CIPaBOYHBIE MATEPHUAIIBL
(ITeppoauvecKyro CUCTEMY XUMUYECKUX
anementoB [[. . Menaeneena, Tabauiy
PacTBOPUMOCTH KUCIIOT, OCHOBAHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUIN P
HaMps>KEHUH METAIIIOB)

32

Bakueiimnime
METAJUIBI U UX
COeIUHEHUSA

16

[[les0uHBIC METAIIBL: TOJ0KEHUE

B [leprnoinyecKoit CUCTEME XUMHYECKIUX
anemeHToB /.M. MenaeneeBa, ctpoeHue
UX aTOMOB, HAXOXKJICHUE B MPUPOJIE.
DOUBNYECKUE U XUMUYECKUE CBOMCTBA
(Ha mpuMepe HaTpus U Kaus ). OKCU b
Y TUAPOKCUJIbI HATPUS U KAJTUSL.
[IpuMeHEHrE MENOYHBIX METAIIJIOB M UX
COCIMHCHUM.

I[len0uHO3E€MENBHBIE METAIIBI MArHUH K
KaJIBbLWN: TTON0KeHue B [lepuoaunueckoit
CUCTEME XUMHYECKHX AJIECMEHTOB

JI.1. MenaeneeBa, CTPOCHUE UX aTOMOB,
HAXOXACHUE B TpUpoic. DU3NYECKUE U
XUMHYECKHE CBOMCTBA MarHus
Kanblys. Baxkuelye coeMHeHns
KaIbUus (OKCUJI, TUIPOKCU, COJIN).
JKECTKOCTH BOJBI M CLIOCOOKI €&
YCTPAHEHUSI.

ANIOMHHUN: MOJIOKECHUE

B [leproinyeckoit CUCTEME XUMHYECKUX

OOBACHTH 00UIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJVIOB U UX COCIMHEHUH B TPYIIax

C Y4€TOM CTPOCHHUS X aTOMOB.
XapakTepu3oBarh PU3NUECKUE U
XMMHWYECKHE CBOMCTBA MPOCTHIX BEIIECCTB
METAJJIOB U UX COCIMHEHUH (OKCUIOB,
THAPOKCUIOB, COJICH ), CIOCOOBI UX
NOJTYYEHH S, MIPUMEHEHUE U 3HAYCHUE

B IIPUPOJIE U KU3HU YEIIOBEKA.
YcraHaBimMBaTk NPUYUHHO-
CJIEACTBEHHYIO CBSI3b. CTPOCHHE
BEIIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MPUMEPAX U3yYAEMBbIX BEILIECCTB.
Pacno3HaBark ¢ MOMOLIBIO KAYECTBEHHBIX
PEaKLMii HOHBI METAJIOB. MAarHusl,
KaJIbLUsl, aTFOMHUHMS, [IMHKA, skene3a (1)
u xkenesa (I11), menm (10).

JlokazbiBaTh am(POTEPHBINA XapakTep
OKCHJIOB M TUPOKCUAOB aJTFOMUHUS U
IIUHKA.
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aneMeHToB [ Y. MenneneeBa, cTpoeHue
aToMa, HAXOXKJCHKUE B TPUPOJIE.
du3nyuecKre U XUMUYECKUE CBOICTBRA
amoMuHus. AMGOTEpHBIE CBOHCTBA
OKCHJIa M TUIPOKCUIA ATFOMUHUSI.
Keneso: nonoxkenue B [lepuoanyeckoi
CUCTEME XUMHUYECKUX 3JIEMEHTOB

J.W. Menneneesa, CTpOEHUE aroma,
HAXOXKACHUE B Tpupoic. DU3NYECKUE U
XUMHYECKHE CBOMCTBA Kene3a. OKCHIBI,
rUAPOKCU b U conu kene3a (1) u sxenesa
(IIT), mx cocras, CBOWMCTBA U IOTYYEHHE.
Xumuueckuii IkcnepumMenm:
Jlemoncmpayuu:

OCOOEHHOCTH B3aUMOACHCTBUSL OKCUAA
KaJIbLIASI U HATPUS C BOJOH (BO3MOXKHO
UCIOJb30BAHUE BUICOMATEPUATIOB).
OxpanmBaHue IaMEHN MOHAMK HaTpus,
KaJlusl U KaJIbLUs (BO3MOYKHO
UCIOJb30BAHUE BUACOMATEPUAIOB)
HccnenoBanue CBOWCTB )KECTKOW BOIBI.
[Tpouecc ropenus xene3a B KUCIOPOae
(BO3MO’KHO MCIOJIb30BAHUE
BUJIEOMATEPUAJIOB ).

Jlabopamopnwvie onvimut:

[TpoBeacHNE KAYECTBEHHBIX PEAKIIUAIA

HA WOHBI (MarHusl, KajabIusl, aTFOMUAHUS,

[InanupoBark U OCYILECTBIATh

HA MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, MPOBOAUTH HAOTIOACHHUS,
JIeNIaTh BBIBOABI IO PE3yJIbTaTam
AKCHEPUMEHTA TPU TPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTAYECKIX
pabor.

CnenoBarh npaBuiiaMm 0€30MacHOM
paboTHI B 1aboparopuun

IIPY UCIIOJIb30BAHUU XUMUYECKOM

nocy bl U 000PYAOBaHUSI.

[Tpon3BOANTE BEIYUCIICHUS

110 XMMUYECKUM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOM padoTe

B TIap€ WJIM TPYIIIIE.

BricTpanBarhe pa3BEPHYTHIC TUCEMEHHBIC
1 YCTHBIE OTBETEI C OIIOPOH

Ha MH(}OPMALIMIO U3 yYeOHUKA U
CMPABOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOIb30BaTh N3YYCHHBIN ITOHATHHHBINA
anrmapar Kypca XuMuu
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nuHkKa, sxenesa (1) u xenesa (111), meau
(II), onucanme NpU3HAKOB UX
MIPOTEKAHMSI.

HccnenoBanuie aM pOTEPHBIX CBOMCTB
TUAPOKCUIA AIIFOMUHUS U TUAPOKCHIA
LIUHKA.

IIpaxkmuueckue pabomul:

Ne 6. JKECTKOCTH BOBI M METOBI €€
YCTPaHEHUSI.

Ne 7. Penienme dKCriepuMEeHTAIbHBIX
3a/1a4 110 TeMe « BaxHene MeTaibl |
UX COCAVHEHUS.

Boruucinenua:

N0 YPABHEHUSAM XUMUYECKUX PEAKLIMIA,
€CJIA OJIMH U3 PEareHTOB JAaH B U30BITKE
WA COAECPXKUT NIPUMECH;

MAaCCOBOM JIOJIM BBIX0JA MTPOAYKTA
peakuuu

Hroro nio pazmeny 20

Paznen 4. Xumus u OKpyammas cpeaa

4.1 | Xumuga u 3
OKpy>Karomias cpeaa

BemecTBa n Marepraiibl B MOBCETHEBHOM
JKM3HHU 4YesioBeka. bezonacHoe
WCIIOIb30BAHUE BEIIECCTB U XUMUYECKUX
peakuuii B ObiTy. [lepBas moMouis npu
XUMHAYECKUX 05KOTaX U OTPABJICHUSX.
XUMHYECKOE 3arPsI3HEHUE OKPYIKAFOLLICH
cpenbl (MpeaeibHas 10nycTUMast

XapakTepu3oBark PoJib XUMUU

B P3JIMYHBIX cepax ACATEITLHOCTH
JIFOZICH, OCHOBHLIC BEILIECTBA U
MAaTEPUAJIbL, IPUMCHSIEMBIC B )KU3HU
COBPEMEHHOIO YEIOBEKA.

OOBSACHATH yCIOBHS O€30MaCHOTr0
WCITOJIb30BAHUS BEIICCTB U XUMUYECKUX

50



®denepanpHas pabouas nmporpamma | Xumus. 8—9 kmaccel (0a30Bblil yPOBEHbD)

KOHIICHTpAIUs BEIIECTB. Posib XuMuu

B PELICHUM 3KOJIOTMYECKUX TTPOOJIEM.
Xumuueckuil IKCnepumMeHm:
Jlemoncmpayuu:

Hzyuenne o0pas3ioB MaTepuaion
(CTEKJI0, CIJIaBbl METAJLIOB, MOJMMEPHBIE
MaTepHraibl)

peakiuii B ObITY.

AHaIM3APOBATh U KPUTHUYECKU
OLEHUBATh MH(POPMALIMIO O BIUSIHUU
MIPOMBILLTIEHHOCTH, CEJILCKOr0 X035HCTBA,
TPAHCIIOPTA U AP. HA COCTOSTHUE
OKPY>KarOILEN CPEIBL.

YMeTh 0Ka3bIBaTh MEPBYIO ITOMOLLb

IIPU XUMUYECKUX OXKOTax U OTPABJICHUSX.
[IpuHuMaTh yyactue B 00CYKIECHUU
nPOOJIEM XUMHUYECKON U HKOJIOTHYECKOM
HaIIPaBJIEHHOCTH, BBICKA3bIBATH
COOCTBEHHYIO MTO3ULMIO IO MPodIeMe U
[peaJIararb BO3MOXKHBIE IIYTH €€
peLIeHus

Hroro no pazneny: 3
PesepBHOE Bpems 3
OBUIEE YHUCJIO YACOB 68
I10 I[TPOI'PAMME
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