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denepanbHas padouas mporpaMma mno y4eOHOMY MpeaMeTy « XuMus» (0a30BbId
ypOBEHb) (mpeaMeTHas o0nacTh «ECTECTBEHHO-HAYYHBIE MPEAMETHI») BKIOYAET
MNOSICHUTENBHYIO 3aMUCKY, COJACPKaHUE O0yUEHHUS, TUIAHUPYEMBIE PE3YJILTAThl OCBOCHUS
OpOrpaMMbl MO XUMHUU, TEMATUUYECKOE TJITAHUPOBAHUE.

[TosicHuTeNMbHAS 3aMucKa OTpaKaeT OOlMEe LENM U 3aJaud M3YyYeHHs] XUMUH,
XapPAKTEPUCTUKY TCUXOJOTUUECKUX MPEANOCHUIOK K €€ M3YYCHHMIO OOYYaroUMMUCS,
MECTO B CTPYKTYpE y4eOHOro IUlaHa, a TaKKe MOAXOAbl K OTOOpY COJEpKaHus,
K ONPEACTIEHUIO TUTAHUPYEMBIX PE3YJIbTATOB.

Conepxanne OOYYEHHS  PaCKpbIBACT  COACP)KATEIbHBIE JIMHUM, KOTOPBIC
npeUIararoTes A 00s3aTENIbHOrO U3YUYCHUS B KKIIOM KJ1acce Ha YPOBHE OCHOBHOIO
o0urero oOpazoBaHusl.

[InanupyeMble pe3yJbTaTbl OCBOCHUS TNPOTPaMMbl MO XWUMHUHU  BKJIFOUYAIOT
JMYHOCTHBIE, METANMPEIMETHBIE PE3YJIbTaThl 32 BECh MEPHOJ] OOyUEHHs] HA YPOBHE
OCHOBHOTr0 00IIEro 00pa3oBaHWs, a TAKXKE MPEAMETHBIC JOCTHKEHUS 00y4YaronIerocs
32 KOKIbIA 1o 00yYEeHHSI.

HOACHUTEJIBHAA 3AIINCKA

[TporpaMMa Mo XMMUK HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs COCTABIICHA
HA OCHOBE TpeOOBaHWMH K pe3yabTaraM OCBOCHUSI OCHOBHOW 00pa3oBaTesIbHOMN
nporpaMMbl  OCHOBHOTO o0miero oOpaszoBanusi, npeacraeiecHHbix B OI'OC OO0,
a TaKKe Ha OCHOBE (eacpasbHON paboueil mporpaMMbl BOCIHTAHUS M C Y4ETOM
KOHLICTIMM TMpenojaBaHusi Y4eOHOro mnpeaMera «Xumus» B 00pa30BaTEbHBIX
opranuzanusax Poccuiickoil denepauun.

[Tporpamma nmo xumMuu pazpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON MOMOIIN
YUUTENIO B CO3JaHUM pabodell mporpaMMsbl Mo y4eOHOMY MPEIMETY.

[Tporpamma no xuMuu JaET TPECTABICHUE O MENIX, OO cTpaTerui 00yUeHus,
BOCMUTAHUS UM  Pa3BUTUS  OOYYAIOLIMXCA CPEACTBAMM  y4yeOHOrO  MpPEaMETa,
YCTAQHABJIMBAET  00s3aTe/IbHOE  NPEAMETHOE  COJEpKaHWE,  MPeayCMaTpUBAcT
pacnpeiesieHHe ero no Kjiaccam U CTPYKTYPUPOBAHUE IO pa3ziesiaM v TeEMaM MporpamMmM bl
N0 XUMHH, ONPENENIeT KOJMYECTBEHHbIE M  KAUECTBEHHBIE XapaKTEPUCTUKHU
COACP)KaHUS, PEKOMEHAYEMYIO TMOCAEA0BAaTeIbHOCT M3YUEHUST XUMHHM C YUYETOM
MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM yueOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH OOYYarOUIMXCS, OMPEENseT BO3MOKHOCTH MpeaMeTa
JUIS peanm3aii TpeOOBaHWM K pe3ysibTaraM OCBOEHHS OCHOBHOH 00pa3oBaTENbHON
MporpaMMbl Ha YPOBHE OCHOBHOro oO0mIero oOpa3oBaHMs, a Takxke TpeOoBaHUMI
K pe3yJibTartaM OOY4YEeHUsI XMMHUM HA YPOBHE ILIENCH M3yuyeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-MIO3HABATEIBLHON NEATEILHOCTH 00YYAOMIErOCs MO0 OCBOCHUID YYEOHOT O
COACPIKaHMUSI.
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3HaHWE XWMHWHM CIYXXUT OCHOBOH s (OPMHPOBAHHS  MUPOBO33PEHHS
o0y4aromerocst, €ro MpeAcTaBIeHH 0 MaTEpUATbHOM €IWHCTBE MHPA, BAKHYIO POJb
UrparoT (QOpPMHpPYEMbIE XHUMHMEH NPEACTABICHUS O B3aUMOIPEBPALICHUSX SHEPruu
1 00 HBOJIOUMHU BEIIECTB B NPHUPOAE, O NYTAX PEIICHUS TIOOANbHBIX MPOOIIEM
YCTOMYMBOIO PAa3BUTHA YEJIOBEYECTBA — CBIPHEBOM, DHEPreTUYECKON, MUIIEBON
1 DKOJIOTMYECKOM 0€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHMUSI.

H3yuenne XumMuu:

CHOCOOCTBYET pean3alii BO3MOXKHOCTEH NJisi caMOpa3BUTUs U (POPMHUPOBAHUS
KYJIbTYPbI JITUHOCTH, €€ 001Iel 1 PyHKIMOHATIbHOW FPaMOTHOCTH,

BHOCHT BKJaJ B (OPMHPOBAHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEM
o0yvarommxcsi,  HAaBBIKOB ~ MX  CAMOCTOSITENIbHOW ~ y4eOHOM  JIEATENbHOCTH,
SKCIIEPUMCEHTAIBHBIX M HCCICNOBATEIbCKUX ~ YMEHMH,  HEOOXOIMMBIX  Kak
B NIOBCETHEBHOM JKMU3HHU, TaK U B TPOPECCHOHAIBHOM NEATEIBHOCTH,

3HAKOMHT CO CHEMUPUKON HAYYHOTO MBILUIEHUS, 3aKJIAJbIBACT OCHOBBI LIEIOCTHOTO
B3IJIS4 HA €IMHCTBO NPUPOABI M YEIIOBEKA, SBJISAETCA OTBETCTBEHHBIM JTAalOM
B (POPMUPOBAHNH ECTECTBEHHOHAYYHOM PAMOTHOCTH O0YUYarOLIUXCS,

CcocoOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHbBIM
3HAHWSM, K TIPUPOAE, K YETOBEKY, BHOCHT CBOM BKJIAJ B 3KOJIOTHUECKOE 0Opa30BaHUE
00 y4aroIIMXCs.

JlaHHBIE HamNpaBlIcHHS B OOYYCHHHM XUMHUM OOECHEUMBAKOTCA CHEHUHUKON
coaepaHusl y4eOHOr 0 IPEAMETA, KOTOPBIH SBJISECTCS MEAArOrMYECKA afanTHPOBAHHBIM
OTpakeHreEM 0a30BOI HAYKHA XMMHUH HA OMPEACIEHHOM dTare €€ pa3BUTHSL.

Kypc xumMum Ha ypOBHE OCHOBHOrO 0OOmEro oOpa3oBaHUsi OPUEHTHPOBAH
HA OCBOCHHME OOYYAOIIMMMCS CHCTEMBI MEPBOHAYAIBHBIX NOHATHNA XWUMHH, OCHOB
HEOPraHMYECKOM XMMHUM U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHATUNA OPraHWYECKON
XUMUHU.

CrpykTypa coaepkaHus OPOrpaMMbl 1O XHMHH C(POPMHPOBAHA HA OCHOBE
CUCTEMHOI0 MOAX0Aa K €€ n3ydyeHuro. CoepKaHue CKIAABIBACTCS U3 CUCTEMBI ITOHITHIA
0 XMMHWYECKOM JJIEMEHTE M BEIIECTBE M CHCTEMBI NMOHATHI O XMMHUYECKOW PEaKLUU.
O0e 3TH CHCTEMBI CTPYKTYPHO OPraHM30BaHbl MO MPUHLMUIY TMOCIEI0BATEIBHOIO
Pa3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUAX MTPEACTABICHUI PA3HOIO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

[Tepuonnueckoro 3akona /.M. MeHnaeneesa kak OCHOBHOIO 3aKOHA XUMHUH,

VUEHHUSI O CTPOCHUHU aTOMA U XUMHAYECKOHN CBA3H;

NPEICTaBICHUN 00 IIEKTPOIUTHYECKON AUCCOLMALIMH BEIIECTB B PACTBOPAX.

TeopeTndecKkre 3HaHus PacCMaTPUBAKOTCA HA OCHOBE SMIIMPUUECKH MTOJTYYCHHBIX U
OCMBICIIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJHOTO YPOBHS K APYrOMY,
BBIMOJNHAS (QYHKIMA OOBSACHEHUS W MPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS U
BO3MOYKHOCTEH MPAKTHYECKOrO MPUMEHEHUS A TTOJIYYEHUS U3Y4AEMBIX BELIECCTB.
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OcBOEHME MPOrpPaMMBI MO XHUMHH CHOCOOCTBYET (POPMHUPOBAHMIO MPEACTABICHHUS
0 XUMHYECKOW COCTABJIAIOIIEH HAYYHOM KAapTWHBI MHUpa B JIOTUKE €€ CHCTEMHOU
OPUPOJIBL, IEHHOCTHOIO OTHOIIECHUS K HAYYHOMY 3HAHHWEO U METOJIaM MO3HAHUS B HAYKE.
H3ydeHrne XMMUM TPOUCXOANT C MPUBJICUYCHUEM 3HAHWN U3 PAHEE U3YUYCHHBIX y4eOHBIX
npeaMeToB: «Okpyxarommit Mupy», «buonorus. 5—7 knaccel» u «Pu3nKa. 7 Kacey.

[Ipy M3ydyeHUM XMMHH MPOUCXOAUT (POPMUPOBAHUE 3HAHWUN OCHOB XMMHMYECKOH
HAyKH KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTHUYECKOH JEATENbHOCTH
YeNlOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYphL 3agada y4eOHOro
npeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMBI XMMUYECKMX 3HAHWUNA — BAKHEHIIMX
(haKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKHUX MOJOXKEHUM, JOCTYNHBIX 000OIEHMIA
MUPOBO33PEHYECKOI0 XAPAKTEPA, SA3bIKA HAYKH, B MPUOOLICHUM K HAYYHBIM METOJaM
NO3HAHWSI MPU M3YYEHUM BEIIECTB M XUMUYECKMX peakuuii, B (HOpMUPOBAHWU
Y Pa3BUTHM MO3HABATEIBHBIX YMECHUH W WX NPUMEHECHUM B y4eOHO-MO3HABATEIIHLHOM
U y4eOHO-HCCIEAOBATENBCKOM  JIEATEIBHOCTH, OCBOCHHMM MpaBWI  OE€30MacHOTO
o0pauieHusl ¢ BEUIECTBAMU B MOBCEAHEBHOM KU3HU.

[Ipn w3ydyeHMM XWMHH Ha YPOBHE OCHOBHOTO 0O0mIEro OOpa3oBaHUs BaKHOE
3HAYEHUE MPUOOPENHN TAKUE LIENH, KaK:

(opMupoBaHUE WHTEIJICKTY AJTbHO pa3BUTOMA JMYHOCTH, rOTOBOM
K €aM000pa3OBaHUIO, COTPYJHUYECTBY, CaAMOCTOSITEIIBHOMY MPUHATHIO PEIICHU,
COCOOHOM aganTHPOBATHCS K OBICTPO MEHSFOLIMMCS YCIIOBUSIM KU3HU,

HAMPaBIECHHOCT OOYYEHHMs] HA CHCTEMATHYECKOE MPHOOIICHUE OOyYaroIUXCs
K CAMOCTOSATEIBHON IMO3HABATEIBHON NEATENBHOCTH, HAYYHBIM METOAAM TO3HAHWS,
(OPMUPYIOIIUM MOTHBALIMIO U PA3BUTUE CIOCOOHOCTEN K XUMUMU,

o0ecreyeHne yCiaoBUid, CmocOOCTBYIOMUX MPUOOPETECHUIO 00YYAKOMIMMUCS OMbITa
Pa3HOOOpa3HOM JEATENBHOCTH, TMO3HAHWS M CaMOMO3HAHMS, KIFOUYEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETECHIIMIA ), UMEIOIINX YHUBEPCAIbHOE 3HAUYEHUE TSl PA3TMYHBIX BHI0B
JESITETBHOCTH,

(dopmMupoBaHue 0O0IICH (PYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON IPaMOTHOCTH,
B TOM YHUCJIC YMEHUI OOBACHATH U OLCHUBATH SIBJICHUSI OKPY>KAFOIIETO MUAPA, UCITONb3Ys
3HAHWS W ONBIT, TOJYYCHHBIE MPH HM3YYCHUH XHMHH, MPUMEHATh MX MPU PEUICHUU
npoOJiEM B MOBCETHEBHOW YKU3HU U TPYOBOW JESATEIBHOCTH,

(dopMupoBaHue y OOYYaArOHMIMXCS TYMAHUCTHYECKMX OTHOINICHWH, MOHWMAHWS
LHEHHOCTH XMMHWYECKMX 3HAHWWA JJs BbIPAOOTKHA 3KOJOTMYECKH ILENECO00PA3HOro
NOBEJICHUS B OBITY M TPYAOBOM NEATEILHOCTH B LIETSX COXPAHEHUS CBOETO 30POBbs U
OKPY)KArOLLEH TPUPOTHOMN CPEIHI;

pa3BUTHE MOTHMBAUMM K  OOYyYEHWIO, CHOCOOHOCTEH K  CaMOKOHTPOJIO
Y CaMOBOCITMTAHWIO HA OCHOBE YCBOEHUSI OOLICUETIOBEUECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOQUIISL U HAMPABICHHOCTH JajbHERIIETO 00 YUCHMUSI.

OO0wee 4ncno 4acoB, PEKOMEHIOBAHHBIX Ui M3YYEHWs XUMUHM, — 136 4acos:
B 8 KJyacce — 68 yacoB (2 yaca B HEZEMIO), B 9 Kitacce — 68 yacoB (2 yaca B HEAETIO).
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JUT KaKI0T0 Kilacca MPeAYCMOTPEHO PE3EPBHOE yUEOHOE BPEMSI, KOTOPOE MOXKET
OBITh MCITOJIG30BAHO YYACTHUKAMH 00Pa30BaTEIbHOTO MPOLIECCa B LENIX (POPMUPOBAHUS
BapPUATUBHOMN COCTABIISIIOLIEH COACPaHKs KOHKPETHOH padouei mporpammel. [Ipu 3ToM
oOsi3arenbHas  (MHBAPUAHTHAS) YacTh COACPKAHMS NPEAMETA, YCTAHOBIICHHAS
NPUMEPHOI padoueii mporpaMMoii, U BpeMsi, OTBOJAMMOE Ha €€ U3YUCHUE, TOJIKHBI ObITh
COXPaHEHBI ITOJTHOCTHIO.
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COJAEP)KAHUE OBYUYEHUA

8 KUIACC

IlepBoHaAYAIbHBIC XUMHYCCKHE TTOHSITHS

[Ipenmer xumuu. Pone XMMUKM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HayK. Tena u
BeIIECTBA. DU3NUECKUE CBOMCTBA BEIICCTB. ATPEraTHOE COCTOsSIHUE BEwIeCTB. [lonaTrne
0 METOAAaX MO3HaHUs B XUMHUHU. HucThie BemecTBa W cMecu. CrnocoObl paziencHus
CMECEM.

ATOMBI U MOJIEKYJIBL. XAUMUYECKUE IJIEMEHTHI. CAMBOJIBI XUMHYECKUX BJIEMEHTOB.
ITpocThi€ U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOC YUEHUE.

Xumuueckas (popmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA COCTaBa BemIeCTB. OTHOCUTENBHAA aTOMHas macca. OTHOCUTENIbHAS
MOJICKYJISIpHAst Macca. MaccoBas I0JIsl XAMUYECKOTO 3JIEMEHTA B COSUHCHUH.

KonnyectBo BemecrBa. Moiib. MosisipHas Macca. B3auMOCBA3b KOTUUYECTBA, MACCHI
W 4YuCla CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacuérel mo ¢opmynaMm XUMHYECKUX
COCOMHEHHIA.

DOUBNYECKAE U XUMUYECKHUE SBJICHUS. XUMUAYECKAs PEAKIUS U €€ MPU3HAKU. 3aKOH
COXPAHCHMSI MacChl BEUIECTB. XUMHUUYECKUE ypaBHEHU. Kiaccuukanus XUMUYECKUX
peakuii (COCTMHEHUS, Pa3IOKEHHUSI, 3aMEIICHHS, OOMEHA).

Xumuueckuti 5SKCnepuMeHm:

3HAaKOMCTBO C XMMHWYECKOH TNOCYyI0i, MpaBujiaMu padoThl B JadopaTopuu U
npuéMamMu o0pauieHusi ¢ JabOparopHbIM O0OPYAOBAHWMEM, HM3YYEHUE W ONUCAHHE
(PU3AYECKUX CBOMCTB 0Opa30OB HEOPraHMYECKUX BEHIECCTB, HAOMIOACHUE (PU3NUYECKUX
(MIaBJCHUE BOCKA, TASTHUE JibJIa, PACTUPAHUE Caxapa B CTYIKE, KUTICHUE U KOHJCHCAIUS
BOJbI) M XUMHYECKMX (TOpPEHME CBEYM, TMPOKAJMBAHME MEAHOM MPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KUCIIOTOM) siBJeHWH, HaOMIOJCHUE M OMUCAHME MPU3HAKOB
OPOTEKAHWSI XMMHMYECKAX PEaklUMid (pa3noKeHUE caxapa, B3auMOJCHCTBUE CEPHOM
KHACJIOTHL ¢ XJIOpHAOM Oapus, pasnoxkenue ruapoxkcuaa menu (II) mpu HarpeBaHuw,
B3aMMOJICHCTBHUE Kene3a ¢ pactBopoM conu mean (1), nzyuenmne cnocoOoB pa3aciicHus
cMeceit (C MOMOUIbIO MAarHuTta, (UIbTPOBAHUE, BBIAPUBAHUE, IUCTWIUIALMS,
xpomarorpadusi), TpoOBEACHUE OYMCTKA MOBAPEHHOM COJIM, HAOIOJICHUE U OMUCAHUE
PE3YJITATOB TPOBEACHUS OMbITa, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl,
CO3JJaHUE MOJEIEH MOJIEKYIT (IIAPOCTEPKHEBBIX ).

Bakueiilue npeacTaBuTeIn HCOPraHUYECKHUX BEIECTB

Boznyx — cmeck razos. Cocras Bo3ayxa. KHCI0pOI — 3JIEMEHT U TPOCTOE BELIECTBO.
Haxoxxnenue kucnopoga B nmpupone, PU3NYECKUE U XUMHUYECKHAE CBOMCTBA (peaKuuu
ropeaus). Okcunbl. [lpuMenenne kuciopoaa. CnocoObl MONYYECHUS KHCIOPOAa
B JIabopaTopuu W OPOMBINUIEHHOCTH. KpyroBopotr kuciopoaa B mnpupojae. O30H —
aI0TponHas MOaU(UKaALUs KUCIOPOIa.
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TermoBol 3Q(PEKT XMMHUUYECKON peakuuu, TEPMOXMMHUYECKHE YPaBHEHMS, 3K30-
U DHIAOTEPMUYECKME pPeakuuu. TOIUIMBO. yrojib M METaH. 3arps3HEHHE BO31yXa,
YCWICHUE MapHUKOBOTO 3(p(PeKTa, pa3pyluieHHue 030HOBOTO CJIOS.

Bonmopoa — 35neMeHT M mpocToe BewmecTBO. HaxokaeHue Boaopoaa B NPUPOLE,
(U3nYEeCKEe U XMMUYECKUE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI MmoylydeHus. Kucnorel u
COJIH.

Mornspablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPABHCHHUSIM.

dusnyeckue cBOiCcTBa BOABL. Boaa kak pactBopurens. PacTBopel. HacelleHHbIE U
HEHACBILLIEHHBIE PACTBOPBL. PACTBOPUMOCTH BEHIECTB B BOJAE. MaccoBas A0s BEIECTBA
B pacTBOpe. XMMHUUYECKUE CBOMCTBA BOABL. OCHOBaHuA. POib pacTBOPOB B NMPUPOIE H
B JKA3HU 4YenoBeka. KpyroBopoT BOAbI B MPUPOAE. 3arpsa3HEHUE TPUPOAHBIX BOA. OxpaHa
M OYMCTKA NPUPOIHBIX BOJ.

Knaccudukanms Heopranwueckux coenuHeHuid.  Oxcuabl.  Knaccudukarms
OKCH/IOB: coneoOpa3yromme  (OCHOBHBIE,  KHCIIOTHBIE, am(pOTEepHBIE) W
HecosieoOpasyromue. HomeHnknarypa okcuaoB. MU3NYECKHE U XUMUYECKHE CBOWCTBA
OKCHJIOB. lolydyeHUuE OKCUI0B.

OcHoBanus. Knaccudukanust OCHOBaHMIA: MENOYH U HEPACTBOPUMBIE OCHOBAHHMSI.
Homenknarypa ocHoBaHui. OU3MUYECKUE U XUMHUYECKHE CBOWCTBA OCHOBAHWM.
[Tony4yeHue OCHOBAHUIMA.

Kucnorel. Knaccupukanmss kucnor. Homenknarypa kucnor. Ousmveckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Paa aktuBHocTu MetauioB H . H. bekerosa. [lonyueHue
KHCJIOT.

Comu. Homenknarypa cosicii. DOU3NYECKUE W XUMHUYCCKUE CBOHCTBA COJICH.
ITonyuyenue comnei.

['eneTnyeckas CBsI3bp MEXKIY KIIACCAMU HEOPraHUYECKUX COCTMHEHHA.

Xumuyeckuti sSKkCnepumeHm:

KQUeCTBEHHOE OMPEACICHUE COACPKAaHMs KHUCIOpOoAa B BO3AYXE, MOIYYEHHE,
coOupaHue, PacMoO3HABAHUE W  U3YyUY€HUE CBOMCTB  KHUCIOpoda, HAOMIONEHUE
B3aUMOJICHCTBHSI BEUIECTB C KUCIOPOJOM U YCJIOBHMS BO3HUKHOBEHMS W MPEKPAICHUS
ropeHusi (moxkapa), 03HaKOMJICHWE C oOpaslamMu OKCHAOB M OINWCAHWUE WX CBOICTB,
NOJYYeHHE, COOMpPaHHME, PAaCclNoO3HABAHWE M HM3YYCHUE CBOWCTB BOAOpPOAAa (IOPEHHE),
B3auMoJIciicTBiE BomopoAa ¢ okcuaoM wmeau  (II)  (BO3MOKHO — HCIIOIB30BAHUE
BUJIEOMATEPUANIOB), HAOTI0JICHHE 00PA3I0B BEUICCTB KOJIMYECTBOM 1 MOJIb, HCCIEA0OBAHUE
O0COOEHHOCTEH pAacTBOPEHMs BELIECTB C PA3TUUHONW PACTBOPUMOCTBIO, TPUTOTOBIICHUE
PacTBOPOB C OMPEACTHEHHON MAaCCOBOM JIOJIEW PACTBOPEHHOIO BEIIECTBA, B3AUMOACHCTBIE
BOIbl C MeETaUlaMH  (HATPUEM W KalbUUeM) (BO3MOXKHO  MCIOJIB30BaHUE
BUJICOMATECPUAJIOB), HCCIAECIOBAHUE OOPa3lOB HEOPraHWMYECKUX BEIIECTB PATMUHBIX
KJ1acCOB, HAOJIOICHNE U3MEHEHHUSI OKPACKM MHIMKATOPOB B PACTBOPAX KUCJIOT U IIIENOUEH,
u3ydyeHue B3aumojeicTBus okcuaa Meau (II) ¢ pacTBOpoM CEpHOM KUCIIOTBHI, KUCIOT
C METAJUIAMH, PEaKIHUA HEATpaAIM3alWK, [OJYYECHNE HEPACTBOPUMBIX OCHOBAHHM,
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BBITCCHCHHUC OJHOIo MCTajllia APYruM M3 pacTBOpa COJIM, PCIICHUC DKCIICPUMCHTAJIbHBIX
3a4a4 o TeMe « BakHEHIe K1acchl HCOPraHn4CCKux COCIMHCHUIAY .

Hepuonnuecknii 3akon u Ilepuoamyeckass cucreMa XHUMHYECKHX 3JIEMEHTOB
.. MenneneeBa. CTpoeHHe aToOMOB. XHMHYECKasi CBsi3b. OKHCIHTE/IbHO-
BOCCTAHOBUTEJIbHbIC PEAKIIHH

[lepBble MONBITKM KIacCH(PUKALMK XUMUYECKUX JIEMEHTOB. [ToHATHE O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEIOYHBIEC U ICTTOYHO3EMENBHBIE METAJLIBI, TAJIOTCHbI, HHEPTHBIC
rasbl). JJIEMEHTBI, KOTOPBIE 00Pa3yrOT aM(OTEPHBIE OKCHIBI U TUAPOKCHIBI.

Ilepuogmyeckuii 3akoH. Ilepmoamyeckas cucreMa XAMHYECKUX JJIEMEHTOB
JI.U. Menneneepa. Koporkonepuoanas u anuHHonepuoanas Gopmbl [lepruoandeckoi
cucTeMbl XUMU4YecKuX 351eMeHToB J[.M. Menneneesa. [lepuoasl u rpynnel. Gusznueckuii
CMBICIT ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOAA M TPYIIILI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTtoMHbIX saep. M3orombsl. OnekTpoHbl. CTpoeHHe
AJNIEKTPOHHBIX 000JI0YEK aTOMOB NEPBBIX 20 XMMUYECKUX 3JIEMEHTOB [lepuoanyeckoi
cucrembl .M. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO JJIEMEHTA MO €ro
noniokenuro B [lepuoanyeckoii cucreme .M. Menneneesa.

3aKOHOMEPHOCTM M3MEHEHHsI paaudyca arOMOB XMMHYECKMX JJIEMEHTOB,
METAUTMYECKAX U HEMETATMYECKUX CBOMCTB MO TPYIIAM U IEPUOIAM.

3nadyenue llepuonmueckoro 3akoHa W IleprOaMYECKO CHCTEMBI XMMHYECKHX
DJIEMEHTOB JUIs Pa3BUTHUs HAYKHA U NpakTuku. 1.1 MenneneeB — yu4€HbIN U IpakIaHuH.

Xumuueckass  cBs3b. KoBajieHTHass (mojisspHasi W HEMOJSIpHAs)  CBA3b.
DNEKTPOOTPALIATENILHOCTD XUMUYECKUX 3JIEMEHTOB. IOHHAs CBs3b.

Crenenp okucieHus. OKHACTUTENBHOBOCCTAHOBUTENBHBIE peakuuu. [Ipoueccel
OKHUCJICHHS U BOCCTaHOBJIEHUs. OKUCIATENN U BOCCTAHOBUTEIH.

Xumuyeckuti sSKkCnepumeHm:

U3y4eHHE OOpa3lOB BEIIECTB METAUIOB M HEMETAUIOB, B3aUMOJCHCTBHUE
TUAPOKCUIA IIMHKA € PACTBOpPAMU KHUCIOT W IIEJOYEH, TMPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOpEHHUE,
PEAKIUU PABIIOKEHUS, COCTUHECHHS ).

Meosicnpeomemnvie cesi3u

Peamuzanmsi MEXNPEAMETHBIX CBA3CH MpPU M3YYCHUM XWUMUU B 8 Kjacce
OCYIIECTRIISIETCS YEPE3 UCMOIB30BAHUE KaK OOIIMX €CTECTBEHHOHAYYHbBIX MOHITHMA, TaK
U TIOHSTUMN, SIBJISIFOIIUXCS CUCTEMHBIMHM JUIsl OTJEIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOT'O IIUKJIA.

OO0111Ke €CTECTBEHHOHAYYHBIE TIOHATHS: HAYYHBIA (DAKT, rUMIOTE3a, TCOPUS, 3aKOH,
aHallu3, CUHTE3, KiIacCUu(PUKanus, TMNEPUOJUYHOCTh, HAOMIOACHUE, OSKCIEPUMEHT,
MOJCTUPOBAHKUE, UBMEPEHUE, MOJIENb, SIBJICHHE.

duznka. mMaTepus, aToM, DJICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWJ, W30TOIbI,
PaIMOAKTUBHOCTb, MOJIEKYJa, DJJCKTPUYECKUH 3apsj, BEIIECTBO, TEIO, OOBEM,
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arperaTHOE COCTOSHUE BEINECTBA, Ta3, (PU3MUYECKUE BEIMYMHBI, CAVMHUIIBI U3MEPEHUS,
KOCMOC, IJTAHETHI, 3BE3/bI, CONHIIE.

buonorus: gorocunTes, apixanue, ouochepa.

['eorpadms: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOJbI, TMOJEC3HBIE
HCKOTIaeMBbIE, TOTUTMBO, BOJHBIC PECYPCHI.

9 KUITACC

BemecTBo 1 XUMHYECKAs peakuus

[lepuonnueckuii 3akoH. llepuomuueckas cuUCTeMa XUMHUYECKUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE arOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUM CBOMCTB
XUMHUYECKUX DJIEMEHTOB NEPBBIX TPEX MEPUOIOB, KM, KaJIbLUKUA U UX COCAUHECHUN
B COOTBETCTBHUU C MOJIOKEHUEM BJIEMEHTOB B [ IepHOAMYECKON CUCTEME U CTPOCHUEM UX
aATOMOB.

CrpoeHue BemecTBa: BUAbI XUMUYECKOHN CBSI3U. THIBI KPUCTAUTMYECKUAX PEIIETOK,
3aBUCUMOCTH CBOMCTB BCLIECCTBA OT THUNA KPUCTAIMUYECKONW PEIIETKU U BUAA
XUMHUYECKON CBSA3H.

Knaccuukanms W HOMEHKIarTypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCALUMXCA K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCAUHECHUM,
FEHETUYECKAs CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Kiaccuukanms  XUMHYECKMX  peaknuMid MO pa3IMyHbIM  [PHU3HAKaM
(MO 4YHCIYy W COCTaBY YYacCTBYIOUIMX B PEAKIMU BEUICCTB, MO TEMIOBOMY 3(DPEKTy,
M0 M3MEHEHUIO CTCICHEH OKHUCICHUS XUMMWYECKUX DJIEMEHTOB, MO OOpaTUMOCTH,
M0 Y4YaCTHIO Karaau3aropa). DK30- U SHJOTCPMUUYECKHE PEAKIINHU, TEPMOXUMHUYECCKUE
YPaBHEHUH.

[TonsiTie O CKOpPOCTH XUMHUYECKOH peakiuu. [loHstue 00 oOpaTUMBIX U
HEOOpaTUMBIX XMUMHWYECKUX peakimsaX. [[oHATHE O TOMOTEHHBIX W TE€TEPOTrE€HHBIX
peakiusax. llowsatue o0 karaymmse. [loHATHE O  XMMHMYECKOM  PAaBHOBECHMU.
DaKTOPHI, BIUAIOMIME HA CKOPOCTh XUMHUYECKOW PEAKIMUA U TMOJI0KEHUE XUMUUYECKOTO
PaBHOBECUH.

OKUCIUTENBHO-BOCCTAH OBUTEITLHBIC peakuuu, 3JIEKTPOHHBIA OanaHc
OKHCJIUTENBHO-BOCCTAHOBUATENILHON peakniu. COCTABICHUC YPABHEHUA OKUCIIUTEIIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIMH C UCMONIB30BAHUEM METO/A SJIEKTPOHHOrO OaiaHca.

Teopust SNEKTPOJIMTHYECKON ITUCCOIMALANA. OJCKTPOJMTBI U HEIJICKTPOJIATHIL
Karvonsl, aHuOHbBl. MeEXaHU3M JUCCOLMALIMM BEUIECTB C PA3JIMUYHBIMU BUJIAMU
XUMUYECKOH CBsi3u. CTeneHb aucconuan. CUIbHBIE U CA0bIE JIEKTPOJIUTHIL.

Peaknmu moHHOro OOMEHA. YCJIOBUS MPOTECKAHUSl PEAKIUA WOHHONO OOMEHA,
MTOJIHBIC U COKPAIIEHHBIC MOHHBIE YPABHEHUS peaknnii. CBOMCTBA KUCIOT, OCHOBAHWH 1
COJIEH B CBETE MPEICTABICHUI 00 3JIEKTPOJIMTUUYECKON aucconuanui. KayecTBeHHbIC
peakiuu Ha MOHBL. [IoHATHE O THAPOIU3E CONCH.

10
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Xumuveckuti sKCnepumenm:

O3HAKOMJIEHME C MOJACISAIMA KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX
BEIICCTB — METAUIOB U HEMETAJIOB (rpagura W aMasa), CJI0KHBIX BEIIECTB (XJIOpHIa
HATPUsl), UCCIICTOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKLMK OT BO3ACHCTBHUS
Pa3MUYHBIX (PAKTOPOB, MCCIEAOBAHUE BJICKTPOMPOBOJHOCTA PAaCTBOPOB BEIIECTB,
nporecca IUCCOUMANMU KUCOT, ETOUEH U cosiel (BO3MOXKHO MCMOIb30BAHUE BUACO
MaTepHUaJIoB), TPOBEACHUE OMBITOB, WILTFOCTPUPYIOIIMX MPU3HAKK MPOTEKAHUS PeaKLUit
MOHHOr0 0OMeHa (00pa3oBaHKE OCallKa, BBIACIEHUE ra3a, 00pa30BaHUE BOJIbI), ONBITOB,
WUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEILHBIX PEaKLUil (ropeHue,
PEaKIMKA  PA3JIOKEHUS, COCIAWHCHWSA), PACIMO3HABAHUE HEOPraHMYEeCKUX BEIIECTB
C MOMOIIIbIO KQUECTBEHHBIX PEAKIIMIA HA MOHBI, PELICHUE IKCIIEPUMEHTAIbHBIX 33124,

HemeTtanabl n ux coennHeHUst

OO01mast XxapakTepUCTHKA raloreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapAKTEPHBIE
CTENEHU OKUCIEHUs. CTPOCHUE U (PU3MUECKHE CBOWCTBA MPOCTHIX BEMIECTB — FAJIOTEHOB.
XWMUYECKME CBOMCTBA HA MpUMeEpe XJopa (B3aMMOJCHCTBHE C MeETallaMy,
HEMETA/UIaMU, 1ienodamu). XiopoBoaopoa. ColsiHas KUCIIOTa, XUMHUYECKUE CBOWCTRA,
NoJyyeHue, MpUMeHeHue. [IeicTBre XJI0opa U XJI0POBOJOPOIA HA OPraHU3M YEJIOBEKA.
Baxneimme xmopuasl U UX HAXOXKJIECHUE B PUPOJE.

OO01mast XapakTepucThKa 3eMEHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XApaKTEPHBIE CTENEHW OKHUCIAeHWs. CTpoeHue M (U3MUYECKHME CBOMCTBA MPOCTBIX
BEUIECTB — KHCJIOPOAAa W CEPbL. AJUIOTPOIHBIE MOAM(PHUKANUU KHUCIOPOJAa W CEPHI.
XuMuUeCKUE CBOMCTBA cepbl. CepoOBOAOPOJ, CTPOCHHUE, (PU3NUYECKHME M XMUMHYECKHE
cBoiicTBa. OKCUIBI CEPbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHAOB. CepHasl KHCIOTa,
(U3MYECKUE U XUMHYECKHE CBOHCTBA (OOIIME KAaK MPEACTABUTENS KJIacca KHUCIOT W
cneuruueckre). XMMHUYECKHAE PEAKIIMH, JIEKAIINE B OCHOBE MPOMBILUIEHHOTO criocoda
MOJIYYEHUST CEPHOM KUCIOTHL. [IpruMeHeHrne cepHOM KUCIOTHL. COM CEPHOW KHUCIIOTHI,
KAUECTBCHHAs peakuus Ha cyibdar-uoH. HaxoxxaeHue cepsl M €€ COCAMHCHMMN
B MPHUPOJE. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH CPEAbl COCIMHEHUSIMU CEPbI
(KUCIIOTHBIE TOKIH, 3arPsI3HEHNE BO3AYXA U BOAOEMOB), CIIOCOOBI €r0 MPEAOTBPALLEHUS.

OO0was xapakTepucTuka 3NeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XAPaKTEPHBIE CTEIIEHU OKUCIEHUS. A30T, paclpOCTPAHEHHE B IPUPOJE, PU3NUYECKUE U
XUMHYECKHE CBOMcTBA. KpyroBopor azora B mpupoac. AMMUAK, €ro (U3NYECKUE U
XMMHYECKHE CBOMCTBA, MONyYeHUE W MpuMeHeHue. Conu aMMOHMS, WX (PU3NYECKHUE
U XUMUYECKUE CBOMCTBA, MpUMEHEHME. KauecTBeHHAs peakuus HAa WOHBI aMMOHHSI.
A3OTHas KuCIoTa, €€ Moay4yeHue, (PU3MYEeCKHe W XMMHYECKHAE CBOMCTBA (00UIME Kak
NPEICTABUTENS Kacca KUCIOT U cnennduueckue). Mcnonpb30BaHre HATPATOB U COJEH
AMMOHHS B KAQUECTBE MUHEPAIBHBIX yH0OpeHWi. XUMUYECKOE 3arps3HEHUE
OKPY’KaroLIEH Cpeabl COCTMHEHUSAMHU a30Ta (KUCIOTHBIC JOXKAH, 3arPI3HEHHUE BO31yXa,
nouBbl U BON0EMOB). Docdop, auorponHsie Moaudukanuu gocdopa, Pusndeckue u
xumuyeckue cporictBa. Oxcua ¢ocdopa (V) u ¢ocdopHas kucnora, PuMYecKue
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U XUMUYECKHE CBOMCTBa, mnonyueHue. Hcmonas3oBanue ¢ocdharoB B KaueCTBE
MUHEPATBHBIX YAOOPECHUA.

OO0mwmas XxapakTepucTrka 31eMeHTOB [VA-rpymnmsl. OcCOOEHHOCTH CTPOCHHUS aTOMOB,
XAPaKTEPHBIE  CTENEHW  OKUCIICHWA.  YTJIEPOHd, aUIOTPONHBIE  MOAU(UKaLWH,
pacnpoCTpaHEHHUE B MPUPOAC, (PU3MYECKHME M XUMHUYECKUE CBOHCTBA. AncopOuus.
Kpyrosopor yrinepoaa B npuponae. OKCHABI Yyriaepoaa, ux (QU3NYECKUE U XUMHUUECKHE
CBOWMCTBA, ACHCTBHE HA )KUBBIC OPraHU3MbI, TOTYYEHUE U MPUMEHEHUE. DKOJIOTHYECKHIE
npoOJieMBl, CBSI3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumoresa robanbHOr0 MOTEMICHUS
KIIMMaTa, MApHUKOBBIA SPQeKT. YTonbHas KucioTa U €€ coliM, UX (PU3MUYECKue W
XUMHYECKHE CBOMCTBA, NOJyYeHNE U MpUMeHeHne. KauecTBeHHas peakius Ha KapOOoHaT-
WOHBI. Micnonb3oBanue KapOOHATOB B OBITY, MEIUIMHE, MPOMBILIJICHHOCTH U CETBCKOM
XO3AWCTBE.

[lepBoHayalibHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KAK O COCAMHECHHUSX
yriaepoaa (MeTaH, 3TaH, 3THIECH, alCTWICH, 3TAHOJ, TJHMLECPUH, YKCYCHas KHUCIIOTa).
[TpupoaHbIE KICTOUHUKHU YTIIEBOOPOIOB (YT0Jib, MPUPOAHBIH a3, HEPTh), TPOLYKTHI UX
nepepadoTku (OEH3MH), X POJIb B OBITY M MPOMBILUIEHHOCTH. [ToHATHE O OMONOrHYECKA
BOKHBIX BCIIECTBAX: >KMpax, OenKax, yrieBoAax — M HMX POJIM B KU3HU YEIIOBEKA.
MarepuanbHOE €TMHCTBO OPraHMYECKUX U HEOPraHUYECKUX COCTMHEHUH,

Kpemuuii, ero gusnueckne U XUMUYECKUE CBOMCTBA, MOJIYYCHUE U MPUMEHEHUE.
CoenuHenust kpemHus B pupoae. OOume npencraBieHus 00 okcuae kpemuus (IV) u
KPEMHUEBON KuCoTe. CUIMKATBI, UX KCHOOJIB30BAHUE B OBITY, B MPOMBIIUIEHHOCTH.
BaxHelmne CTPOMTENIbHBIE MATEpPHAIBL.  KEPaMUKA, CTEKJIO, LIEMEHT, OCETOH,
xKene300eToH. [IpoGieMbl 0€30MacHOr0 MCMOJIb30BAHHS CTPOUTENBHBIX MAaTEPUAIOB
B IIOBCEAHEBHOM KU3HH.

Xumuueckuil sxcnepumenm:

U3y4eHUE OOpa3llOB HEOPraHWYECKUX BEUIECTB, CBOHCTB COJISIHOW KHCIIOTHI,
NPOBEACHUE KAYECTBEHHBIX PEAKUMH HA XJIOPUI-MOHBI MU HAOFOJCHUE MPU3HAKOB WX
NPOTEKAHMS, OMBITHI, OTPAKAOIINAE (PU3UNUECKUE U XMMUYECKUE CBOMCTBA FAJIOTCHOB U
UX COCAMHECHHUHA (BO3MOYKHO HCIOJb30BAHUE BHACOMATEPUAIOB), O3HAKOMJICHUE
¢ oOpaslaMu XJIOPUAOB (TajJOr€HUJIOB), O3HAKOMJIEHHWE C OOpa3llaMu Cepbl U €€
COCAMHECHUSIMH (BO3MOYKHO MCIOJIB30BAHUE BUACOMATEPUAIIOB), HAOIIOACHUE MpoLecca
o0yrMBaHus caxapa noj JCHCTBUEM KOHLUEHTPUPOBAHHOM CEPHOIM KUCIOTHI, U3yYEHUE
XUMHYECKHX CBOMCTB PAa30aBIICHHON CEPHOW KHCIOTHI, MPOBEACHHUE KAYECTBEHHOMH
peakuMyd Ha Cynb(ar-uOH W HAOMOJCHUE MPU3HAKA €€ MPOTCKAHUS, O3HAKOMIICHHE
C (u3MYECKUMU CBOMCTBaMM a30Ta, (ochopa M MX COCOAMHEHHH (BO3MOKHO
UCMOIB30BAHUE BUIECOMATEPHATIOB), 00pa3laMu a30THBIX U (POCPOPHBIX YAOOPEHUH,
NoJydeHue, coOMpaHue, Paclo3HABAHUE M M3YUYEHHE CBOWCTB aMMMAKa, MPOBEACHUE
KAUECTBCHHBIX PEaKUMi HA MOH aMMOHHUs U (pocaT-uoOH M M3YYEHHE MPU3HAKOB WX
[IPOTEKAHUS, B3aUMOACHCTBUE KOHLECHTPUPOBAHHOW Aa30THOM KHCIOTEI € MEIBIO
(BO3MOKHO KCIOJIb30BAHUE BUACOMATEPUANIOB), U3YYCHUE MOJENEH KPUCTAIIIMYECKAX
peméTok anmasza, rpadura, (QysuiepeHa, O3HAKOMJIEHHME € MPOLECCOM aJaCOpOIuu
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PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM VIIEM W YCTPOMCTBOM MPOTUBOrasa,
NOJY4YECHUE, COOMPAHWE, PACMO3HABAHWE M W3YYEHUE CBOWCTB VIVIEKACIOrO Trasa,
NPOBEACHUE KAYECTBCHHBIX PEAKIMA Ha KapOOHAT WM CHJIMKAT-AOHBI M W3YYCHHE
OPU3HAKOB WX  MPOTEKAHWS, O3HAKOMJICHME C  MPOAYKIMEH  CHUIMKATHOW
OPOMBILUICHHOCTH, PEHIEHUE JKCIEPUMEHTANBHBIX 337a4 Mo Teme «BakHeimue
HEMETAUIBI U KX COCAMHECHHUSD.

MeTtasibl 1 MX COeAMHEHHUSI

OO0was XapakTEPUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJIOB HA OCHOBAHMM HX
noniokenus B Ilepuopmueckoi cucrteme xumuyeckux anemeHToB (.M. Menaeneesa u
CTpoeHUst aroMoB. CTPOEHUE METAUIOB. MeTammmyeckas CBA3b M METaUIMYECKas
KPUCTANIMYECKAs PEIIETKA. ONEKTPOXUMUYECKHA Psii  HANPSHKEHUHA  METAILIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA METAILIOB. OOIIHE CTOCOOBI TOTYUYEHHS METAIUIOB.
[ToHsTHE O KOPPO3UM METAIUIOB, OCHOBHBIE CMIOCOOBI 3alIMTHI X OT KOppo3uu. CIiaBbl
(cTanb, YyryH, AOPATIOMUAHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBILIICHHOCTH.

[[lemouHbIE METAUIBL: TONOXKEHUE B [IepUOAMYECKON CHUCTEME XUMUYECKHUX
anemeHToB J[.M. Menaeneesa, CTPOCHHME UX arOMOB, HAXOXKACHUE B MPUPOAE.
OU3NYEeCKEe W XUMHUYECKHE CBOWCTBA (HAa mpuMmepe HaTpuss W Kamus). OKCHIAbI U
TMAPOKCUIBI HATPUSA U Kanus. [ [pUMEHEHHE ETOYHBIX METAIOB U UX COCAUHEHU.

[IlestoyHO3EMENBHBIE METAJIIBI MATHUNA U KaJIbLIWM: MMOJI0KEeHHE B llepruoanueckoit
CUCTEME XUMHUYECKUX dyieMeHTOB J[.M. Menaeneesa, CTpOCHUE UX aTOMOB, HAXOXKACHUE
B npupoac. OU3NYECKUE U XUMHUYECKME CBOMCTBA MArHus W Kanblus. Baxuenmme
COCMHEHUS Kajablus (OKCHJ, TUIPOKCHA, COJM). JKECTKOCTh BOJBI M CHOCOOBI €€
YCTPaHEHUSI.

AOMUHUEI: TIONIOKEHWE B [IEPHOAMYECKON CUCTEME XMMHUYECKHUX JIIEMEHTOB
.. MenpeneeBa, CTpPOCHHE aroMa, HaxOXKAEHWE B mpupoac. DUNYECKHE U
XUMHYECKHE CBONCTBA aTOMHHHS. AMQOTEPHbIE CBOHCTBA OKCHMAA W THAPOKCHAA
ATFOMUHUSL.

Keneszo: nonoxeHnue B llepuoanyeckoil CUCTEME XHUMUYECKHUX DIIEMEHTOB
.. MenaeneeBa, CTPOCHHE aroMa, HaxOXKIeHWe B mpupoae. Dusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbL, THAPOKCUIBI U conu xkene3a (11) u sxenesa (111),
MX COCTaB, CBOMCTBA U MOJIYYCHHE.

Xumuyeckuii sxCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMi METAUIOB M CIJIABOB, UX (PU3NUYECKMMU CBOWCTBAMM,
U3YyYEHUE  pE3YyJIbTaTOB  KOPPO3MM  METAJIOB  (BO3MOKHO  MCIHOJIB30BaHHE
BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOICHCTBUS OKCUAA KAJIbLIMS U HATPUS C BOAOH
(BO3MO)KHO MCIIOJIb30BAHHUE BUICOMATEPHAIIOB), CCIIEOBAHUE CBOMCTB KECTKON BOIBI,
npoLecca rOPeHus JKene3a B KUCIOPOoe (BO3MOKHO HCIOIb30BaHME BUICOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX peaKIiii HA MOHBI (MAarHUsl, KaJIbIIMsI, aTFOMUHUSL,
nuHka, skeneza (1) m sxeneza (III), menu (II), HaOmoaEHUE W ONMUCAHUE MPOLECCOB
OKpallliBaHUsl TJIAMEHU MOHAMHU HATPHsl, KaIus U KaJblus (BO3MOKHO MCHOJIb30BAHUE
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BUJICOMATEPUAJIOB), UCCIIEIOBAHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHAA AJTIOMUHUS U
TUIPOKCHA [IMHKA, PELICHUE HKCIEPUMEHTAIbHBIX 3a1ad No Teme «Baxkueinme
METAJUTBL U UX COETUHEHUS.

XHUMHA H OKPYKAKOLIAsA cpeaa

Bemecrtea u  Mmarepuansl B MOBCEJAHEBHOM JKM3HM 4elloBeKa. be3omacHoe
UCMONB30BAHUE BEIIECTB M XUMUYECKMX peakuuid B ObiTy. IlepBas momoms npu
XUMHAYECKUX 0’KOrax U OTPABICHUSAX.

XWMHAYECKOE 3arpsA3HCHHE OKPYKAIIEH cpeabl (MpeacnbHas JOMyCTHMas
KoHIeHTpalusi BemecT (nainee — I1/IK). Ponb xumMum B pelIeHUM SKOJIOTHYECKUX
npodIEM.

Xumuveckuti sKCnepumenm:
u3ydeHue o00pasloB MarepuasioB (CTEKIIO, CIUIABBI METAJIOB, MOJIMMEPHBIC
MaTepUabl).

Meoicnpeomemnvie cesi3u

Peanuzaruss MEXNpPeaIMETHBIX CBS3€ TpU M3YUYCHWH XUMUM B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCTIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TIOHATHH, TaK
U TIOHSTHUM, SBISIOMUXCS CHCTEMHBIMM JJis OTACNBHBIX TMPEAMETOB E€CTECTBEHHO-
HAYYHOTO ITHKJIA.

OO1ue eCTeCTBEHHO-HAYYHbBIC TIOHATHS; HAYYHBIN (PaKT, TUmoTe3a, 3aKOH, TEOPHS,
aHalu3, CHUHTE3, KjacCH(UKAIUs, TEePUOANYHOCTh, HAOMIOACHUE, OSKCICPUMEHT,
MOJICTTUPOBAHKUE, M3MEPEHUE, MOJEC/b, SBJICHUE, MAPHUKOBBIA A(PQEKT, TEXHOIOTHS,
MaTepUabl.

dusuka: MaTepus, aToM, DJIEKTPOH, MPOTOH, HEATPOH, WOH, HYKIIWJI, WU30TOIBI,
PaaMOaKTUBHOCTL, MOJICKYJIa, JICKTPUUECKUN 3apsii, TPOBOJHUKH, MOTYIMPOBOAHUKH,
JVBIICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIECTRA,
ra3, pacTBOp, pPaCTBOPUMOCTb, KPUCTAIMUECKas PEIIETKA, CIUIaBbl, (HU3NUECKUE
BEIMUMHBI, CAVWHUIIBI W3MEPEHUS, KOCMHUUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3MI,
ConHue.

buonorusi:  orocunTe3, napixaHue, Ouocdepa, SKOCUCTEMA, MHUHEPATbHBIC
yI0OpEHMS, MUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, MATATEIILHbIC BEIIECTBRA.

['eorpadms: armocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOJbI, TMOJEC3HBIE
HCKOTIaeMBbIE, TOTUTMBO, BOJHBIC PECYPCHI.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHNHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI OCBOEHUS MPOrPaAMMBI OCHOBHOIO 00IIEro 00pa3oBaHus
JOCTUTAlOTCSl B XOJA€ OOy4YeHHMs XMMHM B €IMHCTBE Y4e€OHOW M BOCIUTATEIHHOMN
JEATEIbHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUACKUMU COLMOKYJIBTYPHBIMU U
IyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B O0IIECTBE MPABUIIAMH U HOPMaMHU
MOBEICHUS M CIOCOOCTBYIOT MPOLIECCAM CaMOMO3HAHUS, CAMOPA3BUTHSI U COLIMATTU3ALIUU
00 y4aroIIMXCs.

JIM4HOCTHBIE pe3yJIbTaThl OTpaXKaroT TOTOBHOCTh o0yJaromuxcs
PYKOBOJICTBOBAThCS CUCTEMOM MO3UTHUBHBIX LEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE
OMbITa ACATEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS :

LEHHOCTHOTO OTHOUICHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY U
HAYYHOMY HACJICANIO, MTOHMMAaHUS 3HAUEHUSI XUMUYECKOM HAYKH B )KU3HU COBPEMEHHOTO
o0miecTBa, CIMOCOOHOCTH BHAJAETh JOCTOBEPHOHM HMH(pOpMAUMERl O MEPEAOBbIX
JOCTHXKEHUSIX U OTKPBITHSIX MUPOBOM M OT€UECTBEHHOW XMMUU, 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUSAX 00 yCTPOWCTBE MUpa U OOIIECTRA,

2) rpakIaHCKOr0 BOCIIUTAHMSA:

MPEACTABIICHUS O COLMAIBHBIX HOPMAX M MPaBUIIAX MEXIMYHOCTHBIX OTHOLICHHMA
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO TMOJIE3HOM, yueOHO-
MCCIIEIOBATENBCKON, TBOPYECKOM M JAPYrUX BHAAX JCATEIBHOCTH, T'OTOBHOCTH
K Pa3HOOOpa3HOi COBMECTHOW  JEATEIIbHOCTH TIPA  BBIMOJIHCHUM  YUYEOHBIX,
NO3HABATEIIbHBIX 33144, BBIMOJIHEHUN XUMHAYECKAX SKCIIEPUMEHTOB, CO3/IaHUN YU€OHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aMMONOHUMAHWIO W B3aMMOIOMOIIMA B TPOLECCE 3TON
y4eOHOH JEATEbHOCTH, TOTOBHOCTH OLICHHBATH CBOE MOBENCHHE M MOCTYNKHA CBOMX
TOBApUILEH C MO3WLUMU HPABCTBEHHBIX W NPABOBBIX HOPM € YYETOM OCO3HAHMS
ITOCJIEACTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI O MIO3HAHHUA:

MHPOBO33PEHYECKUE TPEIACTABIEHUS O BELIECTBE W XMMHUYECKOW PEAKLIUH,
COOTBETCTBYIOILUE COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKM M COCTABISIOIIME OCHOBY
JUIE IOHMMAHUS CYIIHOCTM HAyYHOW KapTHHBI MUpA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsS MPUPOJBI, B3AUMOCBI3AX YEIIOBEKA C NPUPOAHON CPEHO,
0 POJM XMMHH B MIO3HAHUM 3THX 3aKOHOM EPHOCTEN;

IT03HABATEIIbHBIE MOTUBBI, HAITPABJICHHBIE HA NTOJTYYEHUE HOBBIX 3HAHUH 110 XUMUH,
HEOOXOAUMBIE 711 O0BSCHEHHS HAOIFOAAEMBIX TPOLIECCOB U SIBJICHU I, TTO3HABATEIBHOM,
WH(OPMAMOHHOM M YNTATENILCKOM KYIBTYPBI, B TOM YUCIIC HABBIKOB CaM OCTOSATEIBHOM
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paboThI ¢ yUeOHBIMU TEKCTAMU, CIIPABOYHOM JIMTEPATYPOid, JOCTYTHBIMU TEXHUYECKUMHU
cpencTBaMu MHQPOPMAILMOHHBIX TEXHOJIOTHIA;

WHTEPEC K OOYUCHHUIO U TO3HAHMIO, JIIOOO3HATENBHOCTD, TOTOBHOCTD M CIOCOOHOCTh
K caM000pa30BaHUI0, MPOEKTHON M MCCIIEA0BATENILCKON AEATENBHOCTH, K OCO3HAHHOMY
BbIOOPY HAMPaBJICHHOCTH U YPOBHS 00YUeHUs B AATbHEHIIEM;

4) popMupoBaHusI KYJIbTYPbI 310POBb:

OCO3HAHUE LICHHOCTH >KWU3HH, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKH HA 3J10POBBIA 00pa3 KU3HHU, OCO3HAHUE TIOCTIEACTBUAN W HEMTPUATHE BPEIHBIX
OPUBBIYCK  (YIOTPEONEHMST  AJKOroJisl, HAPKOTUKOB, KypeHUs), HEOOXOIMMOCTH
COOMIOZICHUST MpaBujl O€30MAaCHOCTH NpH OOpallCHUM C XUMWYECKUMM BEIIECTBAMU
B OBITY W pEallbHOM KU3HU;

S) Tpy10BOro BOCIIUTAHMS

MHTEPEC K MPAKTHYECKOMY HM3YYCHHIO Npodeccnii W Tpyda Pa3IMyHOro poja,
YBOKECHUE K TPYLy M PE3yJIbTaTaM TPYIOBOW ACIATEILHOCTH, B TOM YHCJIE HA OCHOBE
MPUMEHEHUST MPEAMETHBIX 3HAHUN MO XUMHWHU, OCO3HAHHBIA BHIOOP WHIWBHAYyaJbHON
TPACKTOPHH MPOAO/KCHHST 00pa30BaHUsl C YYETOM JIMYHOCTHBIX MHTEPECOB W
CIOCOOHOCTH K XUMHH, OOUIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEHIHOW
npPOQECCUOHANTBHON JEATENBHOCTH W Pa3BUTUS HEOOXOAWMBIX YMEHHWH, TOTOBHOCTH
aIanTUPOBaThC B MPOYECCUOHATIBHOM CPENE;

6) 3KOJIOrN4€CKOro BOCIIUTAHUS S

SKOJIOTHYECKH LENECO00PA3HOE OTHOLICHHUE K MPUPOAC KaK HMCTOYHUKY >KA3HH
Ha 3eMJIE, OCHOBE €€ CYLIECTBOBAHUS, MIOHUMAHUE LIEHHOCTH 3I0POBOT0 U OE€30MAaCHOTO
o0pa3a J>KWM3HHM, OTBETCTBEHHOE OTHOLICHUE K COOCTBEHHOMY (DM3WYECKOMY U
NCUXUYECKOMY 3I0POBBIO, OCO3HAHHWE LIEHHOCTH COOIOACHHMS NpPaBHI OE€30MacHOTO
NOBEJICHUS MPU padOTE C BEMIECTBAMM, & TAKXKE B CUTYALUSIX, YTPOXKAIOLIMX 3A0POBBIO U
JKU3HU JIFOCH

CHOCOOHOCTH TMPUMEHATH 3HAHMS, TOJIYYacMBIE TMPH M3YYCHUU XUMUM,
JUISL PEIICHU 3a[1a4, CBA3AHHBIX C OKPYXKAOIIEH MPUPOIHONA CPENOM, IS MOBBIIICHHUS
YPOBHS 3KOJIOTHYECKON KYJIBTYPbI, OCO3HAHUS TJI00ATBHOIO XapakTepa SKOIOTHYECKAX
npobsieM W MyTeH WX PEIICHUS NOCPEACTBOM METOJOB XWUMHUH, 3KOJOTMYECKOro
MBILLUIEHUS, YMEHHUS PYKOBOACTBOBATHLCS MM B ITO3HABATENIBHOW, KOMMYHUKATUBHON H
COLIMAJILHON IIPAKTHKE.

METAIPEAMETHBIE PE3YJIBTATDBI

B COCTaBE  METANPEAMETHBIX  PE3YJbTATOB  BBIACISKOT  3HAYMMBIC
Uit POPMHUPOBAHHS MUPOBO33PEHUS OOLICHAYYHBIE TTOHITHS (3aKOH, TEOPHsl, TPUHIINII,
TUIOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIIEPUMEHT U JIPYro€. ), KOTOPBIE UCHOIB3YOTCS
B €CTECTBEHHO-HAYYHBIX YYCOHBIX MPEAMETAX U MO3BOJISIIOT HA OCHOBE 3HAHWUNA M3 3TUX
npeaMeToB (HOPMHUpPOBATh MPEACTABIECHUE O LEJTOCTHOM HAay4yHOW KapTHMHE MUpA,
W YHHUBEpPCAJIbHbIE Yy4YEOHBIE JCHCTBHs  (MO3HABATEIBHBIE, KOMMYHHKATHUBHBIC,
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PETYJISTUBHBIC), KOTOPBIC 00€eCIeunBarOT (hopMuUpOBaHUE TOTOBHOCTH
K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYLIECTBIICHUIO YU€OHOM NEATEIBHOCTH.

Ilo3HaBaTe/bHbIC YHHBEPCAJbHbIC YUe¢OHbIC AeCTBUA
ba3oBrbie Joruveckue AecTBus:

YMEHHS UCTHOJB30BaTh MPUEMBI JTJOTUYECKOTO MBILIICHUS MPUA OCBOCHUH 3HAHWIA:
PACKpBIBaTh CMBICI XUMWYECKUX MOHATHHA (BBIACHATH WX XAPAKTEPHBIC MPU3HAKH,
YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMH MOHSTHSIMM), HCIOJIb30BATh TMOHSATHUS
Ui OOBSICHEHUS OTICIIbHBIX (JAKTOB M SBJICHWH, BHIOMpATh OCHOBAHWS W KPUTEPHUU
U KNacCu(PpUKAMA XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKLMNA, YCTAaHABIMBATH
NPUYMHHO-CIICACTBEHHBIE CBA3M MEXIY OOBEKTaMU W3YYCHHs, CTPOMTH JIOTHYECKUE
paccyKIeHusi (MHAYKTUBHBIC, NEAYKTHBHBIE, MO aHAJOTMH), JAEiarb BBIBOABI M
3aKITFOYEHUS,

YMEHHE TPHMCEHITH B TMPOLECCE TMO3HAHWA MOHATHS (IPEIMETHBIE U
METANPEAMETHBIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJCIH, MCMONB3YEMBIE B XUMUM,
npeoOpa3oBbIBATh IIMPOKO MPHUMEHSIEMBIE B XWUMHWH MOJEIBbHBIC TMPEACTABICHUAS —
XUMHWYECKHIA 3HAK (CUMBOJI 3JIEMEHTA), XUMUUECKast (POpMyJia U YPaBHEHUE XUMUYECKOM
pPEaKMKA — MPH PEUICHUH Y4eOHO-TIO3HABATENBHBIX 3a4a4, ¢ YYETOM 3THUX MOJEIBHBIX
NPEICTABJICHUI BBISBIISTE W XapPaKTEPU30BATHh CYLICCTBCHHBIE MPU3HAKA M3YyYaEMbIX
OOBEKTOB — XWMHYECKHX BEIICCTB W XHMHUYECKHX PEaKLUMiA, BBISBIATH OOIIKE
3aKOHOMEPHOCTH, TPUYUHHO-CJICICTBEHHBIC CBSA3M M MPOTUBOPEUYUST B HM3Y4aEMbIX
npoLEeCccax v SIBICHUSX.

ba3oBble ncciieq0BaTe1bCKHE AeiCTBHS:

YMEHHE HCIOJIb30BATh [OCTABJICHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTA
NO3HAHMS, 4 TAK)KE B KAUECTBE OCHOBBI IJIsl (DOPMUPOBAHUSI TMIIOTE3bI MO MPOBEPKE
MPABAJIbHOCTY BBICKA3bIBAEMBIX CYKICHHIA,

NpUOOPETEHHE OMbITA MO IJIAHUPOBAHWIO, OPraHW3alMii M MPOBEICHUIO
YYEHHUYECKMX SKCIIEPUMEHTOB, YMEHHE HAOMOAATh 32 XOA0M ITPOLECCa, CAMOCTOSATENBHO
MPOrHO3UPOBATH €T0 PE3YAbTAT, POPMYIMPOBATH 000OIIEHUS U BBIBOJBI IO PE3YIbTATaM
IPOBEIEHHOTO OIBITA, HCCIIEI0BAHUS, COCTABIIATH OTUET O MPOAEIAHHON padoTe.

Padora ¢ undopmanmueii:

YMEHHE BbIOMpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATh MH(POPMALIMIO Pa3IMYHbIX
BUJOB W (OpPM TMpPEACTABICHHS, MONYYACMYK W3 Pa3HbIX HCTOYHUKOB (HAYYHO-
NOMYJIIPHAs JIATEPATYPa XUMHUYECKOrO CONEP)KAHUS, COPABOYHBIE NMOCOOUS, PECYPCHI
HUHTepHeTa), KPUTHYECKM  OLICHWBATh MPOTHBOPEYMBYHD M HEAOCTOBEPHYIO
WH(OPMALHIO;

YMEHHE NPHUMEHATHh PA3IMYHBIE METOABI M 3alpOChl MPH MOMCKE W OTOOpE
WH(OPMAMHU U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIMMBIX JJIsl BEITOTHEHHS YUEOHBIX U
NO3HABATEIPHBIX 3a1a4 ONPEICIEHHOrO THIA, MPUOOPETEHME omnbiTa B 00JacTH
UCMONBb30BAHUS  MH(POPMALIMOHHO-KOMMYHHKATHBHBIX ~ TEXHOJIOTHH,  OBJIQJCHHE
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KYJIbTYPO# aKTUBHOTO HCIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO
BbIOMpaTh ONTHUMAIbHYKO (OPMY NPEACTaBICHHAS WHMOPMALMKA W WIIFOCTPUPOBAThH
peIacMbIe 33Ja4M HECTIOXKHBIMUA CXEMaMU, TarpaMMamu, ApyrumMu GopMamu rpaduku
1 UX KOMOMHAIHSIMH,

YMEHHE HCIOJIb30BAaTh M  AHAIM3WpOBAaTb B mporecce  ydyeOHOH U
UCCIICAOBATENBCKOM  AEITENPHOCTH HMH(MOPMALMIO O BIMSHUM TPOMBILUICHHOCTH,
CEJIbCKOTO X031 CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY KAOLIEH TPUPOJHON CPEIBI.

KomMMyHHKAaTHBHbBIC YHUBEPCAJbHbIC ydeOHbIE AeiicTBHS:

YMEHHE 3a/1aBaTh BOMPOCHI (B XOJ€ Auaiora M (M) JUCKYCCHM) MO CYIIECTBY
o0Cyx1aeMoit TeMbl, GOpMYyJIUPOBATH CBOU MPEUIOKEHUS OTHOCUTELHO BbIMOHEHMSI
MPEUIOKEHHOM 3a/1a4H,

npuoOpeTEeHNE ONbITa MPE3CHTAUN PE3YJIbTaTOB BBIMOJHEHUS XUMUYECKOTO
AKCMEPUMEHTa (JJA0OpATOPHOIO OMbITA, Ja0OPAaTOPHOM paboThl MO MCCICIOBAHUIO
CBOMCTB BEUIECTB, y4EOHOTO MPOCKTA);

3aMHTEPECOBAHHOCTE B COBMECTHOM CO CBEPCTHMKAMM [O3HABATEIBbHON U
UCCIIEIOBATENbCKON EATEIbHOCTU MPH PEUICHUM BO3HUKAIOIIMX MPOOJIEM HA OCHOBE
yuéta OOIIMX MHTEPECOB M COMIACOBAHWS MO3MLMNA (00CYXACHHS, OOMEH MHEHUSIMH,
«MO3TOBBIE IITYPMbI», KOOPAUHALMS COBMECTHBIX ACHCTBHUM, ONMPEACICHUE KPUTCPUER
1O OLICHKE KA4€CTBA BHIMOJIHEHHON padOThI U IPYTHE);

PeryasiTuBHbI¢ YHHBEpPCcAJbHbIE YUeOHbIC IeiHCTBHA:

YMEHHUE CAMOCTOATEILHO OMNPENE/ATh UEHU ACATEILHOCTH, IUIAHUPOBATD,
OCYILLECTBIISATh, KOHTPOIUPOBATH M TIPA HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOK)
JESITENbHOCTh, BbIOMpars Haubosiee 3((PEKTUBHBIE CHOCOOBI pEHICHUsS YYEOHBIX M
[TO3HABATENIBHBIX  3a/Ja4, CaMOCTOSATENIBHO  COCTaBJIATH WM KOPPEKTHPOBATH
[IPEUIOKEHHBINA AITOPATM JEUCTBHUI IPHU BBIMIOJHEHUHN 3aJaHUNl C YYETOM IOTYUYCHUS
HOBBIX 3HaHMA 00 H3y4acMbIX OOBEKTaX — BEIHIECTBAX M PEAKUUAX, OLICHHBATH
COOTBETCTBUE ITOJIYYECHHOrO PE3yJbTara 3asAB/ICHHONM LEIH, YMEHHE HCIOIBL30BaTh U
AHAIM3UPOBATh KOHTEKCTHL, ITpeAJIaracMble B YCIIOBUM 3aJaHHM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe nmpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEbHOIO COAEPIKAHUS,
YCTAaHOBJIEHHOTO JAHHOU (eacpanbHOil padodeil mporpaMMOi, BBIJCISIOT. OCBOCHHBIC
O0y4arOmMMKCS HAy4YHbIC 3HAHUS, YMEHUS M CHOCOOBI NEHCTBWH, creuupuueckue
VT TPEAMETHOH 00JIacTH «XUMUs», BUABl ACATEIBHOCTH IO TMOIYYEHHIO HOBOTO
3HAHWS, €T0 UHTEPIPETALNH, MPEOOPA30BAHAIO U MPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX
Y HOBBIX CUTYallUsIX.

K koHny oOyueHuss B 8 kjacce mpeaMETHBIE pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpakarh CPOPMUPOBAHHOCTD Y O0YHAKOIIMXCS YMEHUH:
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PAcKpbIBaTh CMBICI OCHOBHBIX XUMWYECKMX TOHSTHIA: aTOM, MOJEKYJa,
XUMHWYECKHIA 3JIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEIIECTBO, CMECh (OHOPOAHASA U
HEOJHOPOJHAs), BAJEHTHOCTh, OTHOCHTEIIbHAS AaTOMHAs M MOJIEKYJIIpHAs Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHASI MAcca, MaccoBast OISl XUMUYECKOrO 3IEMEHTa
B COCOVMHEHWHM, MOJSIPHBIA  O00BEM, OKCHH, KHCJIOTa, OCHOBAHWE,  COJb,
AJNEKTPOOTPULIATEIBHOCTD, CTENEHD OKUCICHUS, XUMUUECKas PEAKLMs, KiIacCh(puKanus
PEAKLMIA: peaKkMy COCIUHEHUS, PEAKIMU PA3JIOKEHHS, PEAKIUN 3aMEIICHHUS, PEAKIINK
o0MeHa, 3K30- U SHAOTEPMHUYECKUEC PEAKIAH, TEMIOBOH Y(PEKT peakuuu, SApo aToMa,
AJIEKTPOHHBIN CJIOH aroMa, aroMHas OpOMTallb, PaJMyC aTOMa, XUMHUYECKas CBS3b,
NOJIIPHAsE M HEMOJSIPHAs KOBAJICHTHAsl CBA3b, MOHHASA CBs3b, MOH, KATUOH, AHHOH,
PacTBOP, MaccoBas 10J1s BeulecTBa (TPOLEHTHAS KOHLIEHTPALUsI) B PacTBOPE;

WJTIOCTPAPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX TIOHATUN U MPUMEHSTh 3TH
NOHSTHS ITPU OMTMCAHUK BELLECTB M MX MPEBPALLCHUIA;

WCIOB30BaTh XMMHYECKYK) CUMBOJIMKY JUIsl COCTaBJcHHS (OPMYJT BELIECTB U
YPaBHEHNNA XUMUYECKAX PEAKIINN;

OTPENETATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAWHEHUSX, CTENCHD
OKHMCIICHUSI 3JIEMEHTOB B OWHAPHBIX COCAMHECHHSX, MPUHAMICKHOCTh BEIIECTB
K ONPEICNEHHOMY KJAcCy COENMHEHWH Mo (opMmyliaM, BHI XUMHUYECKOW CBSI3U
(KOBaJICHTHAs! U MOHHAsS) B HEOPraHMYECKUX COCAMHCHUSIX,

packpsiBath cMbIci [lepruonnyeckoro 3akona [I.M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHAMAHWE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nonoxeHuss B llepmoamveckoil cHCTEME, 3aKOHOB COXPAHCHHsS MACChl BEIIECTB,
NOCTOSIHCTBA COCTABA, ATOMHOMOJIEKYJISIPHOTO YUEHHM S, 3aKOHA ABOTaIpo;

OMHKCHIBaTh M XapakTepu3oBarh TaOnuuHyro (opmy Illepuonmueckoil cucrembl
XUMHYECKHX SJIEMEHTOB. Pa3Myarh MOHATHS «IJIAaBHAs NoArpymma (A-rpynma)y u
«mobounas mnoarpynna (b-rpynma)», manele W OoJbIIME TMEPUOABI, COOTHOCHTH
0003HAUEHUs, KOTOpBIE UMEIOTCA B Ta0nuue «llepuoanueckas cHCTEMA XMMHYECKHX
anemeHntoB JI.M. MeHneneeBay € 4YHMCIOBBIMHA XapaKTEPUCTUKAMU CTPOECHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsija  sijapa, OOIIEE YWCIO JJICKTPOHOB W
pacnpeeneHne UX Mo 3JIEKTPOHHBIM CIIOSIM ),

KJIACCH(PUIMPOBATh ~ XMMHYECKAE DBJIEMECHTBI, HEOPraHWYECKHUE  BELIECTBA,
XUMHYECKHE peakuuu (10 YMCIy M COCTaBY YYAaCTBYIOIIMX B PEAKUMU BELIECTB,
no TemoBomy 3¢ dekry);

XapaKTEPU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIECTB Pa3IMUHBIX
KJIACCOB,  MOATBEPXKAas  OMHCAHWUE TPUMEPAMU  MOJCKYJISPHBIX  YPaBHECHWH
COOTBETCTBYIOLIUX XUMHYECKHX PEAKIIUI;

MPOrHO3MPOBATh CBOIMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KQUECTBEHHOIO COCTABA,
BO3MO>KHOCTH NMPOTEKAHUSI XUMHUYECKHX MTPEBPAILICHUN B PA3IMYHBIX YCIOBHUSAX;

BBIUKCIATh OTHOCHUTEIIBHYIO MOJICKYJSIDHYIO W MOJISIPHYHO MacChl BEILIECTB,
MAcCCOBYIO JIOJIFO XMMHYECKOIO 3JIEMEHTA MO (POpPMyNe COCIMHEHUS, MACCOBYIO A0
BEIICCTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHECHHIO XUMUYECKOH PEAKINMN;

19



wenepabHas pabouas mporpamma | Xumusi. 8—9 kmaccer (6a30BbIi YPOBEHbD )

MPUMEHSTH OCHOBHBIC OMEPAIMU MBICIIUTEILHON NCSITEILHOCTH — aHAJIU3 U CUHTE3,
CpaBHECHME, OOOOIICHHUE, CUCTEMATHU3AINIO, KIIACCU(DUMKAIINIO, BBISIBJICHUE MPUYUHHO-
CIICACTBEHHBIX CBA3EUA — JUIS M3YYCHUS CBOMCTB BELIECTB U XUMHYECKUX PEaAKLUH,
€CTECTBCHHO-HAYYHBIE METOBI MMO3HAHUS — HAOIIOACHHE, U3MEPEHUE, MOICIMPOBAHHE,
SKCIIEPUMEHT (PearbHbIA U MBICTICHHBIH ),

CIICAOBATh MpPaBUIAM TMOJB30BaHUS XUMUYECKOW MOCYyI0i W 1ab0paTOpHBIM
00Opy/IOBaHUEM, a TaKXE TMpaBuiaM OOpalIeHUsT C BEHIECTBAMH B COOTBETCTBHUHM
C UHCTPYKIMSMU IO BBINOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHIO
U COOMpaHWIO Ta3000pa3HBIX BEHMIECTB (BOAOPOAA W KHUCIIOPOJA), MPUTOTOBIICHHUIO
PacTBOPOB C ONMPEAETIEHHON MACCOBOM JTOJIEW PACTBOPEHHOTO BELIECTBA, IUTAHUPOBATH U
OPOBOJUTh XMUMHUYECKHE SKCICPUMEHTHI MO PACIO3HABAHMIO PACTBOPOB WICJIOUEH W
KHCJIOT C MOMOIIBIO MHAUKATOPOB (JaKMyC, (PeHOI(PTATCHH, METUIIOPAHXK U IPYTHE).

K koHny oOyueHus B 9 Kjacce NpeaIMETHBIE Pe3ysbTarThl Ha OA30BOM YPOBHE
JOJKHBI OTpakark CPOPMUPOBAHHOCT Y O0YYAFOIIMXCS YMEHU:

PACKPBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XAMUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIA, HOH, KATHOH, aHUOH, MPOCTOE BEUIECTBO, CIIOKHOE BELIECTBO, BAICHTHOCTS,
ANEKTPOOTPHULIATENBHOCTE, CTEMECHb OKHUCICHHS, XUMWUYECKAas PEaKlus, XUMUYECKas
CBSI3b, TEIUIOBOW 3(P(PEKT peakuuu, MOIb, MOJSPHBIA 00BEM, PACTBOP, JIEKTPOJIUTHI,
HERJIEKTPOJIUTHL, AJIEKTPOJIMTHYECKAs AUCCOLMALMS, PEAKLIUU WOHHOTO OOMEHa,
KaTaInu3arop, XUMHUYECKOE paBHOBECHE, OOpaTMMbIE W HEOOpaTHMBIE PEAKLMH,
OKHMCITUTENTbHO-BOCCTAHOBUTEBHBIE PEAKIIMA, OKMCIUTEIb, BOCCTAHOBHTEND, OKUCIICHUE
W BOCCTAHOBJICHHME, aJIOTPOnus, aMm(OTEPHOCTb, XMMHUYECKass CBs3b (KOBAICHTHAS,
WOHHAs, METAUIMYECKas), KPUCTANIMYECKAs PEIIETKA, KOPPO3Us METAUIOB, CIUIABHI,
CKOPOCTb XMUMHWYECKOW pPEaKIUM, TMPEeAEabHO jomyctumas KoHueHtpauus [IJIK
BEIICCTRA,

WJTIOCTPAPOBATH B3aMMOCBS3b OCHOBHBIX XMMUYECKMX MOHATUNA U MPUMEHATHITH
NOHSTHS ITPU OMTMCAHUK BELLECTB M MX MPEBPALLCHUIA;

UCIOB30BaTh XMMHYECKYK) CHUMBOJIMKY JUIsl COCTaBJICHHS (OPMYJI BEIIECTB U
YPaBHEHNNA XUMUYECKAX PEAKIINN;

ONPENECHATh BATCHTHOCTE M CTENECHb OKUCIICHUS XMMHYECKHUX JJIEMEHTOB
B COCIMHEHMSX Pa3IMYHOTO COCTABA, MPUHAMJIC)KHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCy COEAMHEHMI mo (opMyJiam, BUJ XUMUYECKOW CBsI3M (KOBAJECHTHAs, WOHHAs,
METAJIMYECKAsi) B HEOPraHMYECKUX COCAVMHECHMSX, 3aps] HOHA M0 XUMHWYECKOH
dopMmyJie, XapakTep CpeAbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCAMHCHHMA, THII
KPUCTAUIMYECKON PEIETKH KOHKPETHOTO BEIIECTBA,

packpeiBath  cMmbici  [lepuommueckoro  3akona .M.  MeHnneneeBa u
JEMOHCTPUPOBATH €r0 MOHUMAHUE. ONUCHIBATh U XapPaKTEPU30BaTh TAONHUYHYIO GopMy
[leproanyueckoil CUCTEMBI XUMWYECKUX JJIEMEHTOB. PAa3MyaTh MOHITHS «IJIABHAs
noarpynmna (A-rpynna)» u «nobdounas noarpynna (b-rpynna)», manele u Oomblune

20



wenepabHas pabouas mporpamma | Xumusi. 8—9 kmaccer (6a30BbIi YPOBEHbD )

MEPUOJIBI, COOTHOCUTh O003HAYEHUS, KOTOPbIE MMEIKOTCS B MEPUOJUUYECKON TaONHIIE,
C YUCJIOBBIMU XapaKTEPUCTUKAMK CTPOCHHUSI aTOMOB XUMUYECKUX DJIEMEHTOB (COCTAB U
3apsaa sApa, oOUIEe YUCIIO JEKTPOHOB U PACIPEEICHUE UX MO SJIEKTPOHHBIM CJI0SIM ),
O00BACHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHU U CBOMCTB 3JIEMEHTOB U UX COCTUHCHUIA
B MpeJieax MaJibIX MEPUOIOB U TJIABHBIX MOJArPYNN C YYETOM CTPOCHUS UX aTOMOB,

KJIacCU(PUIUPOBATh  XUMHUYECKHE  DJIEMEHTHI, HEOPraHWYECKUE  BEIIECTRA,
XUMUYECKAE PEAKIMKM (MO YHMCAYy M COCTaBY YYAaCTBYIOIIMX B PEAKIMH BEUIECTB,
10 TEMI0BOMY 3P (PEKTY, MO UBMEHECHUIO CTCIICHEH OKUCIEHUS XUMUYECKUX SJIEMEHTOB),

XapaKTEPU30BaTh (OMUCHIBATh) OOIIME W CHEU(PUUECKUE XUMHUYECKUE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPKIAS OMUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX W
WOHHBIX YPABHEHUH COOTBETCTBYIOMIMX XMMUUYECKUX PEAKIUN

COCTaBJIATh YPABHEHUS SJICKTPOJIMTHYECKONH TUCCONMAIMU KUCIIOT, WICI0UCH U
COJICH, MOJHBIC W COKpPAIIEHHBIE yYPAaBHCHHSI PEAKIMA MOHHOrO OOMEHA, ypaBHEHUS
peaKuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUYECKOM CBSI3M MEXKTYy BEUIECTBAMU
PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKMCJIUTEILHO-BOCCTAHOBUTENIbHBIX PEAKIIANA TOCPEICTBOM
COCTaBJIEHUS BJICKTPOHHOIO OajlaHca dTUX PEaKIIii;

MPOrHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHU S, BO3MOXKHOCTH
MPOTEKAHUS XUMUYECCKUX MPEBPALICHHUIA B Pa3TMYHBIX YCIIOBHUSX;

BBIYMCIIATh OTHOCHTEIILHYIO MOJIEKYJISIPHYIO M MOJIIPHYKO MAacChl BEUIECTB,
MAcCCOBYIO JIOJIFO XMMHYECKOIO 3JIEMEHTA MO (POpPMyNe COCIMHEHUS, MACCOBYIO A0
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUYECKON PEAKIINM;

coOnMoaTh MpaBUia MOJb30BaHUS XUMHUUYECKOH MOCYA0M M J1adopaTOpHBIM
00Opy/IOBaHUEM, a TaK)KE€ NpaBwyia OOpallleHUs € BEIIECTBAMHM B COOTBETCTBUU
C UHCTPYKIMSMU IO BBINOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJIYYCHHIO
1 cOOMpaHuto ra3000pa3HbIX BEIIECTB (aMMMAKa U YIJIEKUCIIOrO rasa),

MPOBOAUTh PEAKIUU, MOATBEPXKIAIOIIME KAUYECTBCHHBIA COCTAaB  Pa3IMYHBIX
BEUIECTB. PACMO3HABATh OMBITHBIM MYTEM XJIOPUA-, OpOMUJI-, WOAMJ-, KapOOHAT-,
docdar-, cunmkar-, cyab(ar-, THAPOKCUA-UOHBI, KATUOHBI AMMOHHMS K MOHBI N3yYEHHBIX
METAJUTOB, TPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPALIUUA MBICIUTEIILHON ACATEIILHOCTH — aHAJIU3 U CUHTE3,
CpaBHCHHE, OOOOIIECHUE, CHUCTEMATU3ALMIO, BBISIBJIEHUE TMPUYUHHO-CJICICTBECHHBIX
CBA3EM — JUIA W3YYEHUS CBOMCTB BEIIECTB M XUMHYECKHX PEaKLIHUN, €CTECTBEHHO-
HAYYHBIE METO/IbI MO3HAHKS — HAOJIIOICHUE, UBMEPEHUE, MOACITIUPOBAHUE, IKCITEPUMEHT
(peaJIbHBII W MBICIIEHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHUE

8 KVIACC
Hanmenosanue
No KonmnuecTBO OcHOBHBIE BUABI IEATETLHOCTH
Pa3aETIOB U TEM Conepsxkanue oOy4eHUs
n/m 4acoB o0 yuarommxcst

y4eOHOro mpeaMera

Paszgen 1. IlepBoHavaibHbIC XUHMHYECKH

€ IMMOHATHUSA

1.1

XuMUs — BaKHAs
00J1aCTh
€CTCCTBO3HAHUS U
MPAKTHYECKOM
JICATEIILHOCTH
YEJIOBEKA

5

[Ipenmer xumuu. Poib XUMUK B )KU3HU
YenmoBeKa. XUMHsI B CHCTEME HAYK.

Tena u BemecTsa. PusznuecKue CBOMCTBA
BEIICCTB. ATPEraTHOE COCTOSHUE
BeniecTB. [loHATHE 0 METOAAX O3HAHHUS
B XMMUU. YUCTHIE BEIIECTBA U CMECH.
CnocoObl pa3enieHus CMECEH.
Xumuueckuii JKcnepumMenn:
Jlemoncmpayuu:

3HAKOMCTBO ¢ XUMUYECKOHN MTOCY0M,

C MpaBwJiaMu padoTHI B JIAOOPATOPUH U
npueMamMu o0palleHus ¢ 1abopaTOpPHBIM
000pYIOBAHHUEM.

duznyeckne cBoMCTBa 00pa3iioB
HEOPraHUYECKMX BEUIECTB — METAIIJIOB

Y HEMETAJLIOB.

CrnocoObl pazeneHus cMecei
(¢pupTpOBaHME, BEIMAPUBAHKE,

OUCTHJUISILAS, XpoMarorpadust).

PackpbiBaTh CMBICT M3Yy4aeMbIX TTOHSTHIA.
PackpbiBaTh pojib XUMHUM B IPUPOAC U
JKU3HU YCJIOBEKA, €€ CBA3b C APYTUMHU
HayKaMHu.

Paznuuarh 4uCTHIE BELIECTBA U CMECH;
OJTHOPOJIHBIE U HEOAHOPOIHBIE CMECH.
Paznuuarh GU3MUECKUE U XUMUYECKHE
SIBJICHUS.

CrnenoBath aJIrOPUTMAM MCTIOIb30BAHMSI
AKCHEPUMEHTATIBHBIX METOIOB —
HAOFOICHUS U SKCIIEPUMEHTA.
HaOntoaare 1 onuceiBaTh OOBEKTHI

pY TPOBEICHUM JEMOHCTpALUA U
7a00paTOPHBIX OMBITOB MO U3YUYCHHUIO
(pM3NYECKMX CBOMCTB BEIIECTB, CIIOCOO0B
pasaeaeHus CMECE BEILECTB.
[TpoBOIUTH XUMUUECKUI SKCTIEPUMEHT
MIPU pa3/ICIICHUN cMecel (Ha mpuMepe
OYMCTKHM NOBAPEHHOMN COJIN) B XOJI€
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Jlabopamopnwvie onvimut:

H3yuenue u onucaHue PU3nIeCKux
CBOMCTB 00pa31[0B HEOPraHUYECKUX
BEILIECTB.

H3yuenue cnocoO0B pasefieHus cMeceit
(C MOMOLIBIO MArHHUTA).

IIpaxmuyeckue pabomei:

Ne 1. TlpaBuna paGoTel B n1abopaTropuu U
npruéMbl 0OpalieHus ¢ 17a00PaTOPHBIM
000pYIOBAHHUEM.

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

NPAKTHYECKON paboThl No 2.

CrnenoBarb npaBUiIaM MOJIb30BAHUS
XUMHYECKOH NOCY10i 1 1a00paTOpHBIM
000pY/I0BAaHKUEM, 4 TAKXKE MPABUJIAM
o0panIeHs ¢ XUMUYECKMMU BEILIECTBAMHU
B COOTBETCTBUH C UHCTPYKLIUEH

IIPH BBITOJIHEHUH TTPAKTHYECKOM

pabothr Ne 1.

BricTpauBare pa3BEPHYTHIE MMCbMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOH

Ha uH(OpMaINIO U3 yYeOHUKA U
CIIPAaBOYHBIX MATePUAIIOB, FPAMOTHO
WCIIOJIb30BATh N3YUYCHHBIN MOHATHWHBIN
amnrapar Kypca XuMuu

1.2.

Bemiecrra u
XUMHAYECKHE
peaKumu

15

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE
37eMEHTHI. CUMBOIBI XUMHYECKHAX
3JIEMEHTOB. [IpOCTHIE U CIIOXKHBIE
BEIIECTBA. ATOMHO-MOJICKYJISIPHOE
YUCHHE.

Xumuueckas popmyna. BaleHTHOCTh
aTOMOB XUMUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSTHCTBA COCTABA BEIIIECCTB.
OTHOCUTEIBHAS ATOMHAS Macca.
OtHOCUTENBHAS MOJIEKYJIIPHAS Macca.
MaccoBas 10J11 XUMHYECKOTO SIIEMEHTA
B COCIIMHCHHH.

OnpenensaTe NPU3HAKKA XUMHAYECKAX
PEaKLMiA, yCITOBUS UX MTPOTEKAHUSI.
OOBACHATH CYITHOCTD (PU3NUYECKUX U
XUMUYECKUX SIBJICHUH C TOUKU 3PEHUS
ATOMHO-M OJIEKYJISIPHOTO YUEHMUSI.
KnaccuduuupoBare XuMHAYECKHE
peakuuH (1o YMCITy U COCTABY
pearupyronmx 1 00pa3yromuxcs
BEIIECTB).

Cocraensate (popMyIibl OWHAPHBIX
BELIECCTB MO BAJIEHTHOCTH U OMPEACHATh
BaJICHTHOCTH MO ()OPMYJIaM BEILECTB.
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KomnuecTBo Bemectsa. Mons. MonspHas
macca. B3auMocCBs3b KOJIMYECTBA, MACCHI
Y YHCTa CTPYKTYPHBIX €AMHUL] BELLECTBA.
Pacuérsl no popmysiam XUMHUYECKHX
COCTUHEHUIA.

OU3NYECKUE U XUMUUYECKUE SBIICHHUSI.
XHUMHUYECKas peakuus U €€ NPU3HAKK.
3aKOH COXPaHECHUSI MACCHI BEIIECCTB.
XUMHUYECKUE YPABHEHUS.
Knaccudukanus XAMHUECKAX PEAKIUNA
(COEIMHEHM S, PA3IIOKEHUS, 3aMEIIECHUS,
oOM¢EHa).

Xumuueckuii JKCnepumenm:
Jlemoncmpayuu:

duznyeckne cBoMCTBa 00pa3iioB
HEOPraHUYECKUX BEIIECTB — METAIOB U
HEMETAJUIOB.

OOpa3upl BEMECTB KOJTMYECTBOM 1 MOJIB.
duznyeckue siBieHUs (MJIaBJICHUE BOCKA,
TasHUE JIbJA, PACTHPAHUE caxapa

B CTYIIKE, KHIICHAE U KOHICHCALNS
BOJIBI ).

XUAMUYECKHUE SIBIICHHS (TOPEHUE CBEYH,
NPOKATMBAHUE METHOM MPOBOJIOKH,
B3aMMOICHCTBUE COJIbI HTH MEJIA

C COJISTHOM KUCJIOTOM).

HaGmoienne npu3HakoB NPOTEKaHUs

PaccraBnare ko3 hppunreHTHI

B YPABHEHUSAX XUMUYECCKIX PEAKLIMIA.
HaGmronate 1 onuceiBaTh 0OBEKTHI

IPUA MPOBEIACHUH IEMOHCTPALIANA 1
71a00pPaTOPHBIX OMBITOB.

[TpoBOAMTH BEIYMCIEHUS 1O (hOpMyIam
XUMUYECKHX COCIMHCHHUI W YPaBHEHUSIM
XUMHUYECKUX PEAKIIUH.

[IpUMEHSTH €CTECTBEHHO- HAYYHBIC
METO/IbI MO3HAHUS (B TOM YHCIIE
HAOJIFOICHKUE, MOJICIMPOBAHUE,
SKCIIEPUMEHT W OCHOBHBIC ONEPaLK
MBICTTUTEIILHON IEATEIIEHOCTH
(cpaBHEHHME, KJTACCU(UKALIHS)
BricTpanBaTh pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMALNIO U3 YUYeOHUKA U
CHPAaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOJIb30BATh N3YUYCHHBIN MOHATHWHBIN
anmnapar Kypca XuMuu
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XUMUYECKUAX PEAKINH (Pa3sIOKEHUE
caxapa, B3aUMOJICHCTBHE CEPHOM
KHCJIOTHI C XJIOPUAOM Oapusi, MOIyYEHHE
U paznoxenue ruapokcuaa meau (1)
IPY HArPEBAHUM, B3aUMOICHCTBUE
JKeesa ¢ pacTBopom conu meau (10).
OnBITHL, WILTHOCTPUPYIOLLKE 3aKOH
COXPaHEHUS MACCHI.

Jlabopamopnwvie onvimut:

Cozmanue Moaenei MOJIEKY
(IIAPOCTEPKHEBBIX).

Onucanue pu3n4ecKux CBONHCTB
00pa310B HEOPraHUYECKUX BEIIECTB —
METAJIOB U HEMETAJUIOB.
HaGmonenue pusnyeckux (TiaBacHue
BOCKA, TATHUE JIbJ1a) 1 XUMUYECKUX
(ropeHue CBeUr, MPOKATMBAHUE METHOM
MPOBOJIOKH ) SIBIICHUN.

HaGmonenue v onucanue Npru3HaKoB
NPOTEKAHUSI XUMUYECKUX PEaKuil
Pa3HBIX THIOB.

Buiyucnenus:

OTHOCUTEJILHOU MOJIEKYJIAPHON MacChl
BEIICCTB, MOJISIPHON MAacCChl, MacChl

BCIICCTB, MACChl U KOJIMYCCTBA BCIIICCTBA,

MacCOBOM J0JIM XUMUYECKOT 0O 3JIEMEHTA
1o opmyJsie COCTUHECHHUS,
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N0 YPABHEHUSIM XUMHUYECKUX PCAKLIMIA:
KOJINYECTBA, MACChl BEIIECTBA

10 U3BECTHOMY KOJINYECTBY, Macce
PEarcHTOB WK MPOAYKTOB PEAKLINA

Hroro no pazneny

20

Pa3zpaen 2. Baxkneiinue npeacTaBuTe/in HCOPraHNYEeCKHUX BELECTB

2.1

Boszayx. Kucnopon.

[loasiTHe
00 okcHmax

6

Boznyx — cmech razo. CocraB Bo3ayxa.
Kucnopon — 351ieMeHT U pocToe
BeniecTBO. Haxoxknienue kucnopoaa

B IPUPOJIE, PUBNUECKUE U XUMUUECKHUE
CBOMCTBA (peakuuu ropeHns ). OKCU I
[Tpumenenne kucnopoaa. CnocoObl
NOJYYEHHS KACIOPoaa B 1a00paTopuu U
[IPOMBILLITIEHHOCTH. KpyroBopot
KUCIopoaa B npupoae. O30H —
aI0TponHas MOaU(UKaALUs KUCIOPOIa.
Temtoroit >((pEeKT XUMHUUECKON peaKuu,
TEPMOXUMHUYECKUE YPABHEHUS, IK30-

Y SHJIOTEPMUYECKUE peakuuu. TOmmBo:
YroJib U METAH. 3arpsi3HEHUE BO31YXa,
YCHJIEHHE MMAPHUKOBOro 3¢ dekra,
Pa3pyLICHUE O30HOBOTO CJIOS.

Xumuueckuii Ikcnepumenn:
Jlemoncmpayuu:

KadecTBeHHOE ONpeieTICHIE CONEPKAHMS
KUCITOPO/Ia B BO3MTYXE
[Tomydenue, coOnpanue, pacmo3HaABAHNE

Hcnonb30BaTh XMMUYECKYHO CUMBOJIUKY
ISl COCTaBJIEHUsI (POPMYJIT BEILIECTB,
MOJICKYJISIPHBIX YPABHEHUH XUMUUECKUX
peaKunii ¢ y4acTUEM KHUCIIOPOAA.
XapakTepru3oBaTh (OMUCHIBATH) COCTAB
BO3/1yXa, PU3MUECKUE U XUMUUECKIE
CBOMCTBA KMCIOPOa, COCOOBI €10
NOJYYEHUs, TIPUMEHECHUE U 3HAYCHUE

B TIPUPOJIE U JKU3HU YETIOBEKA.
CpaBHUBaATh peaKIMU TOPEHUSI U
MEJICHHOTO OKUCIICHUSI.

OOBACHATH CYUIHOCTh SKOJIOTUUYECKHUX
npoOsieM, CB3aHHBIX C 3arpsi3HEHUEM
BO3/yXa.

CnenoBarb npaBujiaM 0€30MacHOM
paboThI B TAOOPaTOPHH MPH
UCIMOJIb30BAHUM XUMUUYECKOW OCY bl U
000py/I0BaHMS, a TAKKE MPaBUJIaM
oOpalllcHUs C TOPIOYUMH BEIIECCTBAMM.
[InaHupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUUYECKHE IKCIEPUMEHTBI,
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1 A3YYCHUE CBOMCTB KACIOPOAA.
HaGmonenue B3anMoneiCTBIS BENIECTB
C KMCIIOPOJIOM M YCIIOBUSI
BO3HUKHOBEHUS U MPEKPAILEHUS TOPEHUS
(moxapa).

Jlabopamopuwiii onvim:

O3HakoMJIEHUE ¢ 0Opa3aMu OKCHIOB U
ONMCAaHUE UX CBOMCTB.

IIpaxmuyeckas paboma:

Ne 3. Tlony4yenue u coOupanue
KHCJI0POJa, M3yYEHHE €r0 CBOMCTB.
Buiyucnenus:

MOJIEKYJIIPHOM MACChl KUCTIOPOJa U
030Ha HA OCHOBAHWM aTOMHOM MacChl
XUMHYECKOTO 3JIEMEHTA,

KOJINYECTBA, MACCHI BEIECTBA

N0 YPABHEHUSM XUMUYECKUX PEAKIIMIA

POBOJINTE HAOMIOIEHUS, I€NATh BEIBOIbI
10 Pe3ynbTaTaM 3KCIEPUMEHTA

P MPOBEACHUH Ta0OPATOPHBIX OIBITOB
Y TTPAKTHYECKOH paboThI.

BbIunCIaTE KOTUYECTBO BEIIECTBA,
00BbEM Taza 1o gopmynam.

YyacTBOBaTh B COBMECTHOM paboTe

B Fpynne.

BricTpanBare pa3BEPHYTHIEC MMCbMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMALNIO U3 YUYeOHUKA U
CIPaBOYHBIX MATEPUAIIOB, TPAMOTHO
WCIIOJIb30BATh N3YUYCHHBIN MOHATHWHBIN
annapar Kypca XuMHAH

22

Bonopon. Ilonsatue
0 KMCJIOTaxX U COJISAX

Bonopox — aneMeHT 1 nmpocroe
BelecTBO. Haxoxknenue Bogopoaa

B IPUPOJE, PU3NUECKHE U XUMUYECKHE
CBOWMCTBA, IPUMEHEHUE, CTTIOCOOBI
noityyeHus. Kucmotsl 1 COJH.
Mornsipablit 00bEM ra3oB. Pacuérhl

0 XUMHAYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenn:
Jlemoncmpayuu:

[Tonmyuenue, cobupanue u

PackpbiBaTh CMBICIT U3y4aeMbIX TOHATHIA
Y TPUMEHSATh 3TH MOHATHUS TTPUA ONUCAHUT
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapakTepu3oBarh (OMUCHIBATS )
(U3nYECKNE U XUMUYECKUE CBOMCTBA
BOJIOPOAA, COCOOBI €70 MOITYUEHMUS,
NPUMCHEHHE.

CoOuparb npudOP IS MOITYYECHUS
BOJIOPOJA.

Hcnonk30BaTh XUMHYECKYHO CUMBOJIUKY
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pacno3HaBaHUE BOJOPOAA.
BzaumoaeiictBrue BOI0opoaa ¢ OKCUI0M
meam (ID).

Jlabopamopuwiii onvim:

BzaumopaeiicTBrie KMCIOT ¢ METAIIJIAMH.
Ipaxmuyuecras paboma.

No 4, Tlonydyenue u coOupanue BOJA0poaa,
M3YYEHHUE €r0 CBOMCTB.

Buruucnenus:

00BbEMA, KOJIMYECTBA BEIIECTBA T'a3a

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIICCTBA UM O0BEMY;

00BEMOB T'a30B M0 YPABHEHHUIO PEAKIIMH
HA OCHOBE 3aKOHA OOBEMHBIX OTHOLIECHUH
ra3oB

ISl COCTaBJIEHUs (POPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPABHEHUH XUMUUECKUX
peaKkunii ¢ yyacTueM BOJOPOJA.
BBI4HCIIATE MOJISIPHYIO MAaccy BELIECTB;
KOJIMYECTBO BEIIECTBA, OOBEM rasa,
MAaccy BEILIECTBA;

[TpoBOIUTH pacuéThl MO YPAaBHEHUSM
XUMUYECKUX PEAKIUil: KOTMYECTBRA,
00bEMA, MAcChl BEIIECTBA IO U3BECTHOMY
KOJINYECTBY, 00BEMY, MACCE PEarecHTOB
WK TPOJYKTOB PEAKIIUU.

CnenoBarb npaBujiaM 0€30MacHOM
paboThI B TAOOPaTOPHH MPH
UCIMOJIb30BAHUM XUMUUYECKOW OCY bl U
000py/I0BaHMS, a TAKXKE MPABUJIaM
oOpallleHUsI C TOPIOYKUMH BEIIECTBAMHU

B OBITY.

[InaHupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMUYECKHE IKCIEPUMEHTBI,
OPOBOAUTH HAOIIOACHUS, AENATh BHIBOJIbI
1O pe3yJibTaTaM SKCIEPUMEHTA.
YyacTBOBaTh B COBMECTHOM paboTe

B IPyIIIE

23

Bopa. PactBopsl.
[loasiTHe
00 OCHOBAHUAX

du3nueckue cBoicTBa BOABL. Boga kak
PacTBOPUTENL. XUMUYECKHE CBONCTRA
BOJBL.

OcHoBaHusl.

PackpeiBaTh CMBICT U3YYaEMBIX TOHATUNA
W IPUMEHATD 9TH MTOHATHS ITPUA ONTMCAHUHU
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapakTepu3oBarh PU3NUYECKUEC U
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PactBopsl. Posib pacTBOPOB B IpUPOIE U
B JKA3HU 4ernoBeka. KpyroBopor BOJbI
B IPUPOAE. 3arpsA3HEHUE MPAPOIHBIX

BOA. OXpaHa ¥ OYUCTKA TPUPOIHBIX BO/I.

HacelleHHble 1 HEHACBILIEHHBIE
pacTBOpBL. PacTBOPUMOCTE BENIECTB
B BoJie. MaccoBas 10715 BEIeCTBa

B pacTBOpE.

Xumuueckuii JKCnepumenm:

Jlemoncmpayuu:

PacTBOpeHuEe BELECTB C Pa3IMYHON
PacTBOPUMOCTBIO.

BzanmoneicTBue BOABI ¢ METAIUIAMH
(HaTpHeM W KATbLIUEM ).
HccnenoBanne pacTBOPOB KUCIOT U
IIEI0YEH ¢ TOMOIIBI HHAUKATOPOB.
Jlabopamoptwie onvimul
HccnenoBanne 0COOEHHOCTEM
PacTBOPEHHUS BELIECTB C PA3IMYHOMN
PacTBOPUMOCTBIO.

[IpuroroeiieHre pacTBOPOB

C ONPENETIEHHON MAaCCOBOM T0JIEHN
PacTBOPEHHOI'O BEILICCTBA.
Ipakxmuyueckas paboma

Ne 5. IlpuroroBneHue pacTBOpOB

C OIPEIETIEHHON MAaCCOBOM T0JIEHN
PacTBOPEHHOI'O BEILICCTBA.

XUMHUYECKHE CBOMCTBA BOJBI, €€ POJIb KaK
PacTBOPUTENS B IPUPOIAHBIX MPOLIECCAX.
COCTaBIATh YPaBHEHUSI XUMHYECKHAX
PEaKIUi C Y4aCTUEM BOJIBL.

OOBACHATH CYITHOCTb SKOJIOTMUECKUX
npoOJIEM, CBSI3aHHBIX C 3arPsi3HECHUEM
OPUPOIHBIX BOJ, CMIOCOOBI OYMCTKHU BOJIbI
OT IIPUMECEN, MEPEHI IT0 OXPAHE BOL

OT 3arpsi3HCHUSI.

IInaHupoBaTh U OCYIIECTBIATH

HA MPAKTUKE XUMUYECKHE
AKCIEPUMEHTHI, MPOBOANTH HAOIIOICHUS,
JIeNaTh BBIBOABI IO PE3YJIbTaTam
SKCIEPUMEHTA MTPHA MPOBEACHUH
71a00paTOPHBIX OMBITOB W MPAKTUYECKON
padoTHhL.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B TAOOPaTOPHH MPH
MCIOJb30BAHUM 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
CHPAaBOYHBIX MATEPUATIOB, TPAMOTHO

29




®DenepanbHas pabouas mporpamma | Xumusi. 8—9 kmaccer (6a30BbIi YPOBEHb)

Buwiuucnenus:
C UCTIOJIL30BAHUEM TIOHATHUS «MaccoBas
JIOJIsI BELLIECTBA B PACTBOPE»

WCIIOJIb30BATh N3YUYCHHBIN MOHATHWHBIN
amrmapar Kypca XuMuu

24

OCHOBHBIE KJTACCHI
HEOPraHUYECKUX
COCIMHCHU A

11

Knaccudukanus HeopraHn4ecKknx
coequHeHnid. Oxkennbl. Knaccudukanus
OKCHJIOB: COJic00pa3ytoiue (OCHOBHBIE,
KHACJIOTHBIE, aM()OTEPHBIE) U
HeconeoOpasyromue. Homenknarypa
OKCHJIOB. DU3HYECKHE U XUMHAUYECKUE
CBOMCTBA OKCHIOB. [lonmyyeHre OKCUI0B.

OcnoBanust. Knaccndukariyisi OCHOBaHMIA:

LIEI0YHA U HEPACTBOPUMBIE OCHOBAHMUS.
Homenknarypa ocHoBanuil. dusnyeckue
1 XUMHUYECKHE CBOMCTBA OCHOBAHUIA.
ITony4yeHnne OCHOBaHMIA.

Kucnotsl. Kimaccudukanus KUcor.
Homenknarypa kuciaot. Ou3nyeckue
1 XUMUYECKME CBOMCTBA KUCTIOT. Psin
aktTuBHOCTH MeTayuioB H.H. bekerosa.
ITonyuyeHne KUCIIOT.

Comu. HomeHnkiarypa coJiei.
OU3NYECKHE U XUMUYECKUE CBOMCTBA
cosieid. [lonydeHue conei.
['eHeTrUECKas CBA3b MEXKAY KIaccamu
HEOPraHMYECKUX COCIUHEHUM.
Xumuueckuii JKCnepumenm:
Jlemoncmpayuu:

Knaccudunuposares nzydacmeie
BEILECTBA 10 COCTABY U CBOMCTBAM.
CocrtapisThs (HhOPMYIIbI OKCHUIOB, KHCIIOT,
OCHOBAQHMM, COJICH U HA3BIBAThH UX

10 MEYKIYHAPOIHON HOMEHKIIATYPE.
[TporHo3upoBaTe CBOMCTBA BELIECTB

HA OCHOBE OOIIMX XMMUYECKUX CBOMCTB
W3YYCHHBIX KJIACCOB/TPYII BELIECTB,

K KOTOPBIM OHM OTHOCSITCSI.

CocTaBisTe MOJIEKYJISIPHBIE YPaBHEHUS
PEeaKIUii, WIUTFOCTPUPYIOIINAX
XUMHYECKHE CBOMCTBA U CIOCOOBI
MOJIYYECHHSI BEMIECTB U3YUCHHBIX
KJTACCOB/TPYMI, & TAKKE
MOATBEPKAAFOLINX TEHETHYECKYIO
B3aMMOCBSI3b MEKIY HUMMU.
[Tpou3BOAUTE BBIYMCICHUS

0 YPAaBHEHUSAM XMMHUYECKUX PEAKLIAN.
IInaHupoBaTh U OCYIIECTBIATH

HA NPAKTUKE XUMUYECKHE
AKCIEPUMEHTHI, MPOBOANTH HAOIIOICHUS,
JIENIaTh BBIBOABI IO PE3YJIbTaTaM
3KCIIEPUMEHTA NPU TPOBEIECHUN
71a00paTOPHBIX OIMBITOB M MPAKTUYECKUX
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OOpa3iibl HEOPraHUYECKUX BEMICCTB
PA3IAYHBIX KIJIACCOB.

OnBITHL, WILTHOCTPUPYIOILME XUMUYECKUE
CBOMCTBA KJIACCOB HEOPraHMYECKUX
BELIECTB.

Jlabopamoptwie onvimul

OrnpeneneHre pacCTBOPOB KUCIIOT U
IIEI0YEH ¢ TOMOIIBI HHAUKATOPOB.
HNzydenue B3auMOAECHCTBUS KUCIIOT

C METAJUIAMHU, PEAKIINN HENTpAITU3aINN.
BzanmonericTBie pactBopa CEpHOM
KHACHOTHI ¢ okcuaom meau (11).
[Tony4yeHre HEPACTBOPUMBIX OCHOBAHHUIA.
BrITecHEHME OTHOTO METAIIA APYTUM
U3 pacTBOpa COJIN.

Ipaxmuueckas paboma

No 6. Pemienue skCcriepuMEHTanbHBIX
3a1a4 1o reMe «BakHeNme Kiiacchl
HEOPraHUYECKUX COCAUHEHUIN.
Buiyucnenus:

0 YPABHEHUSAM XUMUUYECKON PEAKLUN:
KOJIMYECTBA BEIIECTBA, 00BEMA, MACCHI
0 U3BECTHOMY KOJIMYECTBY BEILECTBA,
00BEMY, Macce peareHTOB WK
MPOAYKTOB PEAKLIUU

pador.

CnenoBarb npaBujiaM 0€30MacHOM
padoThI B JTaAbOpaTopun

[P UCIIOJIb30BAHUN XUMHYECKOM
MOCYJIbl U 000PYI0BAHUSI.

BricTpanBaTh pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOH

Ha uH(OpMaINIO U3 yYeOHUKA U
CIPAaBOYHBIX MATEPHATIOB, FPAMOTHO
WCIIOJIb30BATh N3YUYCHHBIN MOHATHWHBIN
anmnapar Kypca XuMuu

Hroro o paszaeny:
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Paznen 3. llepuonnueckunii 3axon u llepuoanyeckas cucrema xumndeckux ieMenToB /I, U. MengeneeBa. Ctpoenue

aToMoOB. XUMH4YecKkas CBsi3b. OKHC/INTEIbLHO-BOCCTAHOBUTEIbHbIE pe€aKIuu

3.1 | Ilepuoanueckuit
3aKOH U
[lepuonnyeckas
cucTeMa
XUMHAYECKUX
DJIIEMEHTOB

Crpoenue aroma

. U. Menneneena.

7

[lepBble MOMBITKM KIaccu(pUKaum
XUMHYECKHX 3JIEMEHTOB. [oHsATHE

O TPYMIAX CXOAHBIX JIIEMEHTOB
(LIEJIOYHBIE U LIETOYHO3EMETBHBIE
METAJIIBIL, TaJIOTEHbI, THEPTHBIC Ta3bl).
DJEMEHTBI, KOTOPBIE 00Pa3yroT
am(pOTEPHBIE OKCUIIBI U TUAPOKCHIBI.
[lepuoanueckuii 3akoH. [lepuonnueckas
CHCTEMA XUMHYECKHX 3JIEMEHTOB

JI.W. Menneneesa. KoporkonepruoaHas u
JUTMHHOTNIEpUOaHAs (POPMBI
[leproanueckoil CHCTEMbI XUMUYECKIX
anemenToB .M. Menneneesa. [leproabt
U Tpynnbl. GU3NYECKUI CMBICI
NOPSAKOBOI0 HOMEPA, HOMEPOB MEPHOJA
Y TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. COCTaB aTOMHBIX
sanep. M3oronel. OnekTponbl. 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.
3aKOHOMEPHOCTHA U3MEHEHUS PaJnyca

PackpeiBarh CMBICT IEPUOANYECKOTO
3aKOHA.

OnuceBaTh CTPOEHKUE TAOIUILbI
«llepuoauyeckas cucreMa XUMUYECKAX
s51eMeHTOB [[. M. MeHnaemeeBay.
MogenupoBare CTPOCHHUE aToMa,
DHEPreTUYECKUX YPOBHEN U MOy POBHEN
IIPH TOMOILM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYpauunii U 3JIEKTPOHHO-
rpaduueckux Gopmyi.

[TosIcCHATE PU3NUYECKUH CMBICT
ITOPSIIKOBOI'O HOMEPA, HOMEPOB TIEpHoAa
Y TPYOIBI JJIEMEHTA.

XapakTepu30Barh XUMUYECKUE SIIEMEHTEI
MEPBBIX TPEX MTEPUOIOB, KW, KAIbLAH
U WX COCIMHEHUS T10 MOJIOKEHHIO

B [lepuoauyeckoii cucreme

J.U. Menneneena.

OOBACHATH 00IIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBONCTB XUMHYECKUX
AJIEMEHTOB (U3MEHECHHE PAIUYCOB
aTOMOB, 3JIEKTPOOTPULIATENILHOCTH,
BaJICHTHOCTH ) U UX COCTMHEHU I

B [Ipeaenax MajblX IEPHUOIOB U ITTABHBIX
MOArpYIIl C YUETOM CTPOCHUS UX
aTOMOB;
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aTOMOB XUMUYECKUX 3JIEMEHTOB,
METAIUTMYECKAX U HEMETAUTUYECKUX
CBOMCTB 110 TPYIIIIaM ¥ IIEPHOLAM.
3nauenue [lepuoanyeckoro 3akoHa u
[TeproanyecKoi CUCTEMBI XUMUAYECKUX
BIIEMEHTOB JUISl Pa3BUTHS HAYKU U
npaktuky. [I.Y. MennaeneeB — y4€HBINA 1
IPOKIAHUH.

Xumuueckuii JKCnepumenm:
Jlemoncmpayuu:

B3aumopeicTBiue T IpOKCUAA LIMHKA

C pacTBOpPaM” KHCJIOT U IIETOYEN.
MopemapoBaHUe CTPOCHUS MOJIEKYJT
MPYA TOMOILHA PUCYHKOB, MOJETIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL
Tabmuna «Ilepuoanyeckas cucrtema
XUMHUYECKUX JIEMEHTOB

J1.. MenneneeBay.

Jlabopamoptwie onvimul

O3HakomIIeHHE ¢ 00pa3LaMH METAIOB U
HEMETAIIOB

YyacTBOBaTh B COBMECTHOM paboTe

B NIAPE WK TPYIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCEMEHHBIC
1 YCTHBIE OTBETHI C OIIOPOH

Ha MHPOPMALIMIO U3 YYCOHUKA U JPYTUX
WUCTOYHUKOB, B TOM uncie MHTepHETa

32

XUMHUYECKAs CBA3b.
OKHUCIUTEIBHO-
BOCCTAHOBUTECIILHBIC
peakuuu

Xumudeckas cBsa3b. KoBajeHTHAS
(MoJIsipHast U HETIOJISIPHASs ) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTD XUMHAYECKUX
ayieMeHTOB. MonHas cBsa3b. CTeneHb
okucyicHus. OKUCIMTENIbHO-
BOCCTAHOBUTEJIbHBIE peakiuu. [Iporecchl

PackpeiBaTh CMBICIT U3YYaEMBIX TOHSATHA.
OnpenensaTe BUI XUMUYECKOU CBSI3U

B COCMHEHNH.

MozenmupoBars CTPOCHUE MOJIEKYJT

[IPY ITOMOIIY PUCYHKOB, MOJEIIEM,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL
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OKHCJIEHUS] U1 BOCCTAHOBJICHUSI.
OKUCIHUTENN U BOCCTAHOBUTEITH.
XAMHYECKUH SKCICPUMEHT: U3YYCHUE
00pa31oB BEUICCTB METAIIOB U
HEMETAJIOB, B3AUMOACHUCTBUE
TMIPOKCHIA [IMHKA C PACTBOPAMM KUCJIOT
Y LIEJIOYEN, TIPOBEACHHUE ONBITOB,
WJUTIOCTPU PYIOIIMX TPUMEPBI
OKHMCITUTENTbHO-BOCCTAHOBUTETbHBIX
peakuii (rOpeHue, peaKuu
PA3NIOKEHUS, COSTUHEHHUS ).
Xumuueckuii Jkcnepumenm:
Jlemoncmpayuu:

OnbITHL, WITIOCTPUPYIOIINE TPUMEPHI
OKHMCITUTENTbHO-BOCCTAHOBUTETbHBIX
peakuii (rOpeHue, peaKuu
PA3NIOKEHUS, COCTUHEHMS )

Hcnonb30BaTe XUMUYECKYHO CUMBOJIMKY
JUIsL COCTaBNEHUS (POPMYJT BELIECTB,
ANIEKTPOHHOTO OajlaHCca PEaKLnid.
OnpenensaTe CTENEHb OKUCICHUS ATOMOB
XUMHYECKHX 3JIEMEHTOB MO POpMYyJiam U
COCTaBJIATH (POPMYJIBI OMHAPHBIX
COCIUHEHUH I10 CTETICHU OKUCIICHUS
ATOMOB XUMUYECKUX SJIEMEHTOB.
OnpenensiTe OKUCIUTEIb U
BOCCTAHOBHTEIb. PaccTaBiiiATh

KO3 PUIIMEHTHI B CXEMaX MPOCTHIX
OKHUCJIATEIIbHO-BOCCTAHOBUTEIIBHBIX
peaKuii METOAOM DIIEKTPOHHOTO
OanaHca.

HaGnmronate XUMHYECKHE OTBITHI

10 IUIaHY, AHAJIM3UPOBATh U JENIATh
BBIBOJIBI.

Hcnone3osare UKT s coznanusd
MOJIETIEN, TOATOTOBKH MTPE3CHTALNH,
JIOKJIAJIOB 110 TEME.

BricTpanBare pa3BEPHYTHIEC MMCbMEHHBIE
1 YCTHBIE OTBETHI C OIIOPOH Ha
yH(popManuio n3 yueOHUKA U IPYTHX
MCTOYHUKOB, B TOM yucie MHTepHera

Hroro no pazneny 15
PesepBHOE Bpemst 3
OBIIEE YHMCJIO YACOB 68
[1O ITPOI'PAMME
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9 KVIACC
Hanmenosanue
No KomnuecTtBo OcHOBHBIE BUABI IEATETLHOCTH
Pa3ICIIOB U TEM Conepxanue oOydyeHHs
n/m 4acoB oOyvaroumxcs

y4eOHOro nmpeamera

Paznen 1. BemecTtBo M XUMHYECKHE PeaKIHH

1.1

IToBTOpEHUE M
yrayOJeHue 3HaHU
OCHOBHBIX Pa3JIE€NIOB
Kypca 8 kimacca

5

ITepuonnueckuii 3akoH. [leproanueckas
CUCTEMA XUMHUYECKHUX DJIEMEHTOB

JI.. Menneneera. CTpOEHHE aTOMOB.
3aKOHOMEPHOCTH B U3MCHECHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEPUOJIOB, KaJHS, KaIbIUs U UX
COCIMHEHU I B COOTBETCTBUHA

C TIOJIOXKEHUEM DJIEMEHTOB

B [leproauueckoil CHCTEME U CTPOCHUEM
WX aTOMOB.

CrpoeHue BEMIECTBA. BUABI XUMHAYECKOMN
CBsI3U. THITBbI KPUCTAITMYECKHUX
PELIETOK, 3aBUCUMOCTE CBOMCTB
BECIIIECTBA OT TAMA KPUCTATIIMYECKON
PEIIETKU W BUJA XUMUYECKON CBS3H.
Knaccudukanus 1 HOMEHKIaTypa
HECOPraHUYECKUX BEUIECTB. XUMHUYCCKUC
CBOMCTBA BEIECTB, OTHOCAIIUXCS

K Pa3JIMYHBIM KJIaCCaM HEOPraHUYECKHUX
COCIMHECHUM, TEHETUYECKAS CBSI3b
HECOPraHUYECKUX BEUIECTB.

XapakTepru30BaTh XUMUYECKHUE SJICMECHTHI
MEPBBIX TPEX NEPUOAOB, KAIHS U KATbIIUS

10 UX NOJIOKEHUIO B [leproanueckoi
cucreme /1. 1. Menaeneena.
Knaccuduumposats 1 Ha3bIBaTh
HEOPraHMYECKUE BELIECTBA U3YUEHHBIX
KJIaCCOB.

OnuceiBaTh 00IIME XUMUYECKHE
CBOWCTBA BEIIECCTB PA3JIMYHBIX KIJIACCOB,
MOATBEPKAATH CBOWCTBA IPUMEPAMH
MOJIEKYISIPHBIX YPABHEHUNA XUMUYECKHUX
PpEeaKnii.

OnpenensTe BUJ XUMUYECKON CBS3U U
THUIT KPUCTATUTMYECKON PEILETKH
BELIECTBA.

[Tporao3upoBaTh CBOWCTBA BELIECTB

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

Ha MHPOPMALIMIO U3 YIYEOHUKA U
CIPAaBOYHBIX MATEPUAIIOB, TPAMOTHO
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Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

O3HAKOMJICHUE C MOJAECIIIMU
KPUCTALTMYCCKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJUIOB
Y HEMETAUIOB (rpaduta U anMasa),
CJIO’KHBIX BELIECTB (XJIOPHA HATPHS )

WCIIOIb30BaTh N3YYECHHBIN ITOHATHHHBINA
amnmapar Kypca XuMuu

1.2

OCHOBHBIE
3aKOHOMEPHOCTH
XUMHUYECKUX
peakuuit

Knaccuukanus XaMu4eCKUX peaKiuii
MO0 Pa3IMYHbIM MPU3HAKAM (IO YUCITY U
COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEUIECTB, MO TEIIOBOMY 3(PPeKTy,

N0 U3MECHEHUIO CTENEHEN OKUCTICHHUS
XUMUUYECKUX DJIEMEHTOB,

1o 00paTUMOCTH, MO0 YYACTHIO
Karaau3aropa). JOK30- U
SHIAOTEPMHUYECKUEC PEAKIIMH,
TEPMOXUMHUYECKUE YPABHEHUSI.
[ToHsITHE O CKOPOCTH XUMHUYECKOH
peakuuu. [ToHsTre 00 0OpaTuMbIX

¥ HEOOPATUMBIX XUMUUECKUX PEAKIIUSX.
[ToHATHE O TOMOT'€HHBIX M FE€TEPOrCHHBIX
peakuusx. [lonsTre o karamuse.
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.
@DaKTOpHI, BIMAIOLIAE HA CKOPOCTH
XUMHYECKOH PEAKIIMA U TTOJIOKEHUE
XUMHYECKOTO PABHOBECHSI.
OKHCAUTENBHO-BOCCTAHOBUTENBHBIE

PackpbIBaTh CMBICI U3yYaEMBIX MTOHATUN
Y IPUMEHSATH 3TU TIOHATHS IIPUA OMUCAHUN
CBOMCTB BEIIECTB U UX IIPEBPALLICHUN.
KnaccupuuupoBaTe XMMHUYECKUE
PEaKLUU 1O PA3TUYHBIM PU3HAKAM.
YcranaBnMBare 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEAKLIMU OT PA3IMYHBIX
(hakTopoB.

[Iporao3upoBaTe BO3MOXHOCTH
MIPOTEKAHMS] XUMHYECKUX MTPEBPALLCHUIMA
B PA3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKACIUTEIb |
BoccraHoBurelb B OBP.

CocCTaBIsATh NEKTPOHHBIN OanaHc
peaxkuuu.

[Tpon3BOANTH BEIUUACICHUS

0 XUMHAYECKAM YPABHEHUSIM.
Y4acTBOBaTh B COBMECTHOM padoTe

B I1ape WM TPYyMIE.

BricTpanBare pa3BEpHYTHIE TUCHEMEHHBIE
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pPEaAKIUK, JCKTPOHHBINA OanaHC
OKHCITUTEITbHO-BOCCTAHOBUTEILHOM
peakuuu. COCTaBIEHUE YPABHEHUM
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
PEaKLMiA ¢ NCNIONB30BAHUEM METOA
3JICKTPOHHOTO OaaHca.

Xumuueckuii IKkcnepumenm:
Jlemoncmpayuu:

HccnenoBaHre 3aBUCMOCTH CKOPOCTH
XAMUYECKON PEAKIIMU OT BO3AECUCTBUA
Pa3IMYHBIX (PAKTOPOB.

OnBIThI, WUTFOCTPUPYIOLIME TPUMEPBI
OKHCITUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHre, peakunu
PABIIOKEHU S, COCTUHEHUS ).
Buiyucaenus:

KOJIMYECTBA BEIIECTBA, 00BEMA U MACCHI
PEAreHTOB WK MPOIYKTOB IO
YPABHEHUSM XUMUYECKHX PCAKIIAN

1 YCTHBIE OTBETEI C OIIOPOH

Ha MH(}OPMALIMIO U3 yYeOHUKA U
CIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh N3YUYCHHBIN MOHATHWHBIN
annapar Kypca XuMuu

1.3

DJIEKTPONUTHYECKAS
JIUCCOLIAAIIUS,
XUMHUYECKUE
peaKuu

B pacTBOpax

Teopus NEKTPOIMTHYECKOMN
JUCCOLAALMH. DJIEKTPOJIUTHI U
HEDJIEKTPOJIUTHI. KaTHOHbBI, aHUOHBI.
MexaHu3M AUCCOLMAIIMM BELIECTB

C Pa3IMYHBIMU BUJIAMU XUMUUECKON
cBsizu. CreneHp auccouuanu. CUIbHbBIE
U Ca0bIE AJIEKTPOJIATHI.

Peakuyn noHHOrO 0OMEHA. Y CITOBHS

PackpeIBaTh CMBICIT N3y4aeMbIX MOHSITHIA,
a TaK)K€ CMBICTT TEOPUH
ANEKTPOJMTUYECCKON U CCOLUALIHH.
OOBSACHATH MPUYUHBI
AJIEKTPONPOBOIHOCTH BOJHBIX PACTBOPOB
BEIICCTB, PA3INYaTh cJ1a0ble U CUIIbHBIE
BJNEKTPOJIUTHIL.

CocTaBATh YPABHEHUSI TUCCOMAIIIT
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OPOTEKAHUS PEAKIIAIA HOHHOTO OOMEHA,
MOJIHBIE U COKPAIEHHBIC MOHHBIE
ypaBHCHHUS peaknuii. CBONWCTBA KHACIIOT,
OCHOBAHHI U COJIEW B CBETE
NPEACTABICHUNH 00 3IEKTPOTMTHYECKON
aucconmanu. KauecTBeHHbIE peakiuu
Ha WOHBL [loHsTHE O TUaPOIU3E COTIEH.
Xumuueckuii IKcnepumMeHm:
Jlemoncmpayuu:

Hccnenosanue 371€KTPOIPOBOIHOCTH
PacTBOPOB BEUIECTB, MpoLEcca
AUCCOLMALINK KUCIIOT, HIEJTOUEH

U conei (BO3MOXKHO MCIOJIb30BAHHE
BUJIEOMATEPUAJIOB ).

OnbIThl, WUTIOCTPUPYIOLIUE MTPU3HAKH
NPOTEKAHUS PEAKLIIAIA MOHHOTO OOMEHA
(oOpa3oBaHUE OCaIKa, BBIJICIICHHUE rasa,
00pa3oBaHUE BOJBI).

PacnioznaBanue HEOpraHMYEeCKUX
BELIECCTB C TOMOILBIO KAYECTBEHHBIX
peaKknuii Ha MOHBL.

Jlabopamopmwiii onvim:

H3yueHune npru3HaKOB MPOTEKAHMSI
pPeaKK HOHHOTO OOMEHA B PacTBOpax
3JCKTPOJUTOB (¢ 00pa30BAHUEM OCAJIKA,

BBIJICJIEHUEM Ta3a, 00pa30BaHUEM BO/IbI).

IIpaxkmuueckas paboma:

KHCJIOT, IEJIOYEH U COJIEH, TTOJIHBIEC U
COKpAILEHHbIC NOHHBIEC YPABHECHUS
XUMHWYECKHX PEAKIMiA HOHHOTO OOMEHa,
KpPaTKUe MOHHBIC YPABHEHUS MTPOCTHIX
PpEAKIAl THAPOIN3A COJIEN.
XapakTepu3oBarh 00IIUEC XUMUYECKHE
CBOWMCTBA BEIIECCTB PA3IMYHbIX KJIACCOB
Ha OCHOBE TEOPHUH DIIEKTPOIMTHIECKON
JMCCOLIMALIMN; TOATBEPKAATH CBOWCTBA
NpUMEpPaMH MOJIEKYJISPHBIX H HOHHBIX
VPaBHEHUN XUMHUYECKUAX PEAKIIUHA.
Pemars 3kcniepuMeHTaNIbHBIE 3212491

10 TEME.

IInanupoBarb U OCYILLECTBIATH

HA MPAKTUKE XUMUYECKHE
3KCIIEPUMEHTBHI, IPOBOANTH HAOTIOACHHUS,
JeTIaTh BBIBOJABI IO PE3YJIbTAaTaM
SKCMIEPUMEHTA TP MPOBEACHUH
J1a00paTOPHBIX OMBITOB U MPAKTHYECKHAX
paoor.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B 1a00OPaTOpPUX MPH
UCMOIb30BAHNN XUMUYECKOH MOCYBI U
000pyIOBaHMSI.

[TpoBOAUTH BEIYMCIECHUS IO XUMHUYECKAM
YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOM padoTe
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No 1. PemieHue sKCniepuM eHTaIIbHbIX
3a/1a4 110 TEME.

Buiyucaenus:

110 YPABHEHUSAM XUMHAYECKUX PEAKLIUAN

B TIApE€ WJIM TPYIIIE.
BricTpanBath pa3BEPHYTHIC TUCEMEHHBIC
1 YCTHBIE OTBETEI C OIIOPOH

Ha MHPOPMALMIO U3 YIYCOHUKA U APYTUX
VUCTOYHUKOB HH(POPMALIVH, B TOM YUCIIE
HurepHera

Hroro no pazmeny

17

Pasznen 2. Hemeramiabl 1 X COeAHHEHUSA

2.1 | O6mas 4
XapaKTEPUCTUKA
XUMHUYECKUAX
3JIEMEHTOB
VIIA-rpymmsl.
I"anorenst

OO6111as XapakTEpUCTHKA TaJIOr €HOB.
OCOOEHHOCTH CTPOCHHSI ATOMOB,
XapaKTEPHBIE CTETIEHN OKUCIICHUS.
CtpoeHue U PU3NUECKUE CBOHCTBA
MPOCTBIX BEIIECTB — raJIOrCHOB.
XUMHUYECKUE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METAJIJIaMU,
HEMETAJUIAMH, [IETOYaMH ).
Xgoposogopoa. CoJisiHast KACIIOTa,
XAMWYECKHE CBOMCTBA, MOJIYUYECHUE,
npuMeHenue. Jleictere xinopa u
XJIOPOBOJIOPO/AA HA OPraHU3M YEIOBEKA.
BaxkHelmme XJIOpUabl ¥ MX HAX0KICHUE
B IIPUPO/IE.

Xumuueckuii IKcnepumMeHm:
Jlemoncmpayuu:

OneIThl, OTpaKarOIIKE (PU3AUECKUE U
XUMHYECKHE CBOMCTBA FAJIOTEHOB U MX
COCIMHECHU (BO3MOKHO MCIIOJIb30BAHHE

OOBsACHATH 00UINE 3aKOHOMEPHOCTH

B U3MECHEHUU CBOWCTB HEMETAIIJIOB U UX
COCIMHEHU B IpeAeax MaJIbIX
NIEPUOJIOB U TIABHBIX MOATPYIIT
[leproandecKoil CHCTEMbBI XUMUYECKUX
DJIEMEHTOB € YUYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBarh (PU3NUECKUE U
XMMHWYECKHE CBOMCTBA MPOCTHIX BELICCTB
raJOreHOB (Ha MPUMEPE XJIOPA) U
CJIO’KHBIX BEUIECTB (XJIOPOBOAOPO/IA,
XJIOPHJIa HATPHS ), CHOCOOBI UX
NOJYYEHH S, MPUMEHEHUE W 3HAYEHUE

B IIPUPOJIE U KU3HU YEIIOBEKA.
OnpenensaTe XJIOPUI-UOHBI B PACTBOPE.
[InanupoBarh U OCYILECTBIATH

HA MPAKTUKE XUMUYECKHE
3KCIIEPUMEHTBHI, IPOBOANTH HAOTIOACHHUS,
JeTIaTh BBIBOJABI IO PE3YJIbTAaTaM

39



®DenepanbHas pabouas mporpamma | Xumusi. 8—9 kmaccer (6a30BbIi YPOBEHb)

BUJIEOMATEPUAJIOB ).

O3HakoMJIEHHE C 00pa3LaMHU XJIOPUIOB
(rajloreHu 108 ).

Jlabopamopmwiii onvim:

H3yueHne CBONCTB COJITHON KUCIOTHI.
[TpoBeacHUE KAYECTBEHHBIX PEAKLIUAI
HA XJIOPU-UOHBI.

Ipaxmuueckas paboma

No 2: TlonmyueHue CONsTHOM KUCIIOTHI,
M3YYECHHUE €€ CBOMCTB.

Buiyucaenus:

N0 YPAaBHECHUSAM XUMUYECKUX PEAKLIMIA,
€CJIA OJIMH U3 PEareHTOB JAaH B U30BITKE

SKCMIEPUMEHTA TP MPOBEACHUH
71a00paTOPHBIX OMBITOB M MPAKTHYECKHAX
paoor.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B 1aboparopuu

IPY UCTIOJTb30BAHUU XUMUYECKOM
MOCYbl U 000PY10BAHUSI.

BricTpanBath pa3BEPHYTHIC TUCEMEHHBIC
1 YCTHBIE OTBETEI C OIIOPOH

Ha MH(}OPMALIMIO U3 yYeOHUKA U
CMPABOYHBIX MATEPUAIOB, TPAMOTHO
WCIIOJIb30BaTh N3YYCHHBIN MOHATHWHBIN
anrmapar Kypca XuMuu

2.2

OO1mmas
XaPaKTEPUCTHKA
XAMHAYECKUX
3JIEMECHTOB
VIA-rpynmsl. Cepa
n €€ COCAMHEHUS

OO611as xapakTepUCTHKA SIIEMEHTOB
VIA-rpynmnsl. OcOOCHHOCTH CTPOEHUS
aTOMOB, XapPaKTCPHBIE CTEMNEHU
OKHUCJICHHSI.

CtpoeHue U PU3NUECKUE CBOHCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U CEPHI.
AJJIOTPOIHBIE MOIU(PUKALIMK KUCIIOPOJa
U CEPbl. XUMUUYECKHUE CBONCTBA CEPHI.
CepoB0o1I0POA, CTPOEHUE, PUBUUECKUE U
XAMWYECKUE CBOMCTBA.

OKCHJIBI CEPBI KaK MPEACTaBUTENH
KHUCJIOTHBIX OKCHJIOB.

Cepnas kucnora, PU3n4eCcKue u
XUMUYECKHUE CBOMCTBRA (00IIME KaK

OOBsACHATH 00UINE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOWCTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COSAUHEHHHA ¢ yUETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBarh (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA ITPOCTOTO
BEILECTBA CEPBI U €€ COCAUHEHUMN
(cepoBOAOPOaA, OKCUIOB CEPBI, CEPHOM
KHUCJIOTHI, CYJIb(aroB), CHOCOObI X
NOJYYEHH S, MPUMEHEHUE W 3HAYEHUE

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

OOBSACHATH CYHIHOCTh 3KOJOTUMYECKUX
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NPEACTABUTEIIS KJlacca KUCIIOT U
cnenupuueckne). XMMUYECKUE PEAKIINH,
JeKale B OCHOBE MPOMBIIIJIEHHOTO
cnoco0a NOayYEHUs! CEPHOM KUCITOTHI.
[Tpumenenne. Conu CEPHOIM KUCIIOTHI,
KAQUECTBEHHAs PEaKUus Ha CyIb(aT-uoH.
HaxoxxaeHue cepbl 1 €€ COCIUHEHUH

B Ipupoe. XUMUUYECKOE 3arps3HEeHUE
OKPVYKArOIIEN CPEIbl COEAMHEHUAMHA
cepbl (KACIOTHBIEC OKIH, 3arPs3HEHUE
BO3AyXa M BOAOEMOB), CITOCOOBI Er0
NPEIOTBPALLICHHSI.

Xumuueckuii IKcnepumMeHm:
Jlemoncmpayuu:

O3HakoMJIEHHE ¢ 00pa3LAMK CEPBI U €€
COCIMHECHHUSIMU (BO3MOKHO
UCIOJb30BAHUE BUACOMATEPUATIOB).
HaGmonenue npouecca oOyrinvBaHus
caxapa nmoja A€UCTBUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIIOTHL.
Jlabopamopnwvie onvimut:

H3yueHne XMMUUECKUX CBOWCTB
pa30aBICHHON CEPHOM KUCIIOTHI.
[TpoBeicHNE KAYECTBEHHOM PEAKIIMA HA
cyab(ar-uoH 1 HAOJIOICHUE TPU3HAKA
¢€ MpoTeKaHus

npolJieM, CBI3aHHBIX C MEPEPAOOTKOM
COCIUHEHUI CEPHI.

[InanupoBarh U OCYILECTBIATH

HA MPAKTUKE XUMUYECKHE
3KCIIEPUMEHTBHI, IPOBOANTH HAOTIOACHHUS,
JeTIaTh BBIBOJABI IO PE3YJIbTAaTaM
3KCIIEPHUMEHTA.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B 1aboparopuu

IPY UCTIOJTb30BAHUU XUMUYECKOM
MOCYbl U 000PY10BAHUSI.

[Tpon3BOANTE BEIYUCIICHUS

N0 XMMUYECKHM YPAaBHEHUSIM.
Hcnonb3oBaTe Npy BBIMOJTHEHUH
y4eOHBIX 3aJaHUH TEKCTHI YUCOHUKA,
CIPABOYHBIE MATEPUAITBI
(ITeppoauvecKyro CUCTEMY XUMUYECKUX
anemeHToB [[. . Menaeneera, Tabnuiry
PacTBOPUMOCTH KHCIIOT, OCHOBAHWH U
COJIEH B BOJIE, DJIEKTPOXUMHAYECKHUIN P
HAMPSDKEHUI METAJLIOB).

Hcnonb3oBaTe Npy BBIMOJTHEHUH
y4eOHBIX 3a/IaHUi U B TTPOLIECCE
UCCIIEAOBATENBCKOM NEATENBHOCTH
HAYYHO-TIOMYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COAEPKaHMsI, CIIPABOYHBIE
marepuainsbl, pecypcel HTEpHETA
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2.3

OOuas
XapaKTEPUCTUKA
XUMHUYECKAX
3JIEMEHTOB
VA-rpynnsi.

Azot, pochop u ux
COCIMHEHU S

OO611as xapakTepUCTHKA SIIEMEHTOB
VA-rpynnsl. OcOOCHHOCTH CTPOEHUS
aTOMOB, XapPaKTEPHBIC CTENEHU
OKHCJICHUSI.

A3OT, pacCIpoCTpaHEHUE B MPUPO/IE,
(pU3NYECKNE U XUMUYECKUE CBOMCTBA.
Kpyrosopot azora B npupoe.
AMMHAK, €10 (PU3NYECKAE U XUMUYECKUE
CBOMCTBA, OJYYEHUE U MPUMEHCHHE.
Comm aMmMOHMSI, UX PU3NYECKUE U
XUMHYECKHE CBOMCTBA, MPUMEHEHHE.
KayecTBeHHas peaknys Ha MOHBI
AMMOHHSI.

A30THAas KUCJIOTA, €€ MOTYyYCHHE,
(U3NYECKNE U XUMUYECKUE CBOMCTBA
(001IME KaK MpeACTaBUTENS Kilacca
KHUCJIOT U CICHIM(PUIECKHUE).
Hcnons30BaHue HUTPATOB U CONEH
AMMOHHSI B KQUECTBE MUHEPAITBHBIX
yaoOpeHnil. XUMHUYECKOE 3arps3HEHUE
OKPY)KarOIIEH CPeIbl COSANHEHUAMHA
a30Ta (KUCJIOTHBIC JOXKIN, 3arpsI3HEHUE
BO3/yXa, MMOYBBI U BOJOEMOB).
docdop, AIOTPONHBIE MOAUPUKALIAH
docdopa, PU3NUECKUE U XUMHUUECKUE
corictBa. Okenn pochopa (V) u
(docdopHas KUCIOTa, PU3HUECCKUE U

OOBsACHATH 00UINE 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 2JIEMEHTOB
VA-rpynmbl U uX COEAUHEHUH C yUETOM
CTPOEHHMSI UX aTOMOB.

XapakTepu3oBarh (PU3NUECKUE U
XUMUYECKUE CBOWCTBA MPOCTHIX BELIECTB
azora u pocdopa U UX COCTUHCHUIA
(aMMmaKa, coyici aMMOHUS, a30THOM
KHUCJIOTBI, HUTPATOB, okcuaa gocdopa (V)
u pochopHoitl kucnorsl, pocdaros),
CMOCOOBI MX MOJYUYEHUS, MPUMEHEHUE U
3HAYECHUE B MPUPOJIE U JKU3HU YETIOBEKA.
Onpenensate HOHBI aMMOHUS U (ocdar-
WOHBI B PacTBOPE.

OOBACHSTH CYHIHOCTb HKOJIOTHYECKUX
MpoOJIEM, CBSI3aHHBIX ¢ HAXOKIECHUEM
CoeAMHEHMI a30Ta U (pocdopa

B OKPY7KaroILEN cpelie.

[InanupoBarh U OCYILECTBIATH

HA MPAKTUKE XUMUUYECKUE
AKCHEPUMEHTHI, TPOBOJAUTH HAOIIOICHMS,
JenaTh BBIBOABI MO Pe3yJibTaTaM
AKCHEPUMEHTA TPU TPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUUYECKOH
padoTHI.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B 1aboparopuu
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XAMUYECKHE CBOMCTBA, MOJIYUYECHUE.
HcnonezoBanue pocdaroB B KaUeCTBE
MUHEPATBHBIX YAOOPECHHUH.
Xumuueckuil IKCnepUMeHm:
Jlemoncmpayuu:

O3HakoMIIEHUE C PU3NIECKUMU
cBoiicTBamu azota, gocdopa

U UX COCTMHEHWH (BO3MOKHO
UCIOJb30BAHUE BUACOMATEPUATIOB).
O3HakoMJIEHHE ¢ 00pa3laMy a30THBIX U
(dhocpopHBIX yIOOPEHHUIA.

[Tonyuenue, cobupanue, paclio3HABAHUE
1 A3yYCHUE CBOMCTB aMMHAaKa.
BzanmoneicTBie KOHIEHTPUPOBAHHON
A30THOM KUCJIOTHI C MEJIbIO (BO3MOXKHO
UCIOJb30BAHUE BUACOMATEPUATIOB).
Jlabopamopnwvie onvimut:

[TpoBeeHNE KAYECTBEHHBIX PEAKIIMIA
Ha MOH aMMOHUs U (pocdar-noH, u
W3YYCHUE MTPU3HAKOB UX MPOTEKAHUSI.
IIpaxmuueckas paboma

Ne 3: TlonyueHue ammuaka, u3y4yeHue
€ro CBOMCTB.

Buiyucaenus:

N0 YPAaBHECHUSAM XUMUYECKUX PEAKIIMIA

IIPA MCTIOJIB30BAHUH XUMUYECKON
MOCYbl U 000PY10BAHUSI.
[Tpon3BOANTH BEIUUACICHUS

10 XUMHAYECKAM YPABHEHUSIM.
Hcnonb30Bare Py BBITIOJTHEHU T
y4eOHBIX 3aJaHUH TEKCTHI YUCOHUKA,
CIPABOYHBIE MATEPUATIBI
(MEPHUOANYECKYIO CUCTEMY XUMHYECKHX
anemenToB [[. . Menaeneesa, Tabauiy
PacTBOPUMOCTH KHCIIOT, OCHOBAHWH U
COJIEH B BOJIE, DJIEKTPOXUMHUYECKUI P
HaMPsOKEHUI METAIUIOB)
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2.4

OOuas
XapaKTEepUCTHKA
XUMHYECKUX
DJIEMEHTOB
IVA-rpynnsr
Yraepon u
KPEMHHM, U UX
COCIMHEHU A

OO611as xapakTepUCTHKA SIIEMEHTOB
IVA-rpynnsl. OcoOOEHHOCTH CTPOEHUS
aTOMOB, XapPaKTEPHBIEC CTENEHU
OKHUCJICHHSI.

VYriepo, anaoTponHbie MO PUKaIIK,
pacnpoCTPAHCHHUE B MPUPOJIE,
(PU3HYECKHE U XUMUYECKHE CBOMCTRA.
Ancopbnus. Kpyrooport yraepoaa

B MIPUPOJIE.

Oxcujipl yrieponaa, ux GU3nYECKue u
XUMHUYECKHE CBOMCTBRA, JICHCTBUC

HA KUBBIC OPraHU3MBbl, TOJIYYCHUE U
MIPUMEHEHUE. DKOJIOTUUYECKHE
MPOOJIEMBI, CBSI3aHHBIC C OKCUIOM
yraepojaa (IV), runoresa rinodanbHOro
MOTEIJICHUS KIUMaTa, MapHUKOBBII

3 dekr.

VYTronbHas KUCIIOTA U €€ COU, UX
(pU3HYECKHE U XUMUYECKUE CBOMCTRA,
MOJIYYCHHUE U MPUMEHEHUE.
KauecTBeHHas peakiusi Ha KapOoHAT-
MOHBIL. Micnoib30BaHNE KapOOHATOB

B OBITY, MEIUIIVHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3S1CTBE.
[TepBoHaYabHBIE TTOHSITHS

00 OpraHNYeCKUX BEMICCTBAX KaK

O COCIMHEHUSX YIIIepoaa (METaH, 3TaH,

OOBsACHATH 00UINE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOWCTB 3JIEMEHTOB
[VA-rpynmsl 1 UX COCIMHEHUN ¢ YUETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBarh (PU3NUECKUE U
XMMHYECKHE CBOMCTBA MPOCTHIX BELICCTB
VIJIEpOaa U KPEMHUS U UX COCAUHEHU I
(OKCHIOB YIAEPOAA, YTOJIbHOU KUCIIOTHI,
KapOOHATOB, OKCUJIA KPEMHU S,
KPEMHUEBON KHUCIIOTHI, CUJIIMKATOB),
CIOCOOBI UX MOJYYECHHUS], TIPUMEHEHHUE U
3HAYEHUE B MPUPOJC U KU3HU YETIOBEKA.
OOBACHATH MPUUUHHO-CIICICTBEHHYIO
CBSI3b. CTPOCHUE BEIIECTBA — CBOWCTBA
— TMPUMEHEHUE — HA TPUMEPAX
COCIUHEHUH YIIIEpOJa U KPEMHHUH.
Onpenensite KApOOHAT- U CUITUKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYHIHOCTh 3KOJOTUMYECKUX
MpoOJIEM, CBSI3aHHBIX ¢ HAXOKIECHUEM
YIJIEKUCIIOTO ra3a B OKpY>Karoulei cpeae.
[TonTeepkaaTh OCOOEHHOCTH COCTaBA
OpPraHuYeCKUX BEUIECTB MPUMEPAMHU
IPOCTBIX COETMHEHUH (METaH, 3TaH,
STUJIEH, ALlETHIIEH, STAHOJI, TTHLICPHH,
YKCYCHAs KACJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKNX COETMHEHUH yIiiepoaa u
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ATUWJICH, AllETHJIEH, 3TAHOJI, TIULICPHH,
YKCYCHasl KHCIIOTA).

[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOAOB
(Yronb, MpUPOAHBIHA ra3, HeQTh),
NPOAYKTHI MX NepepaboTKu (OCH3HH),
WX POJb B OBITY U MPOMBILIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX
BELICCTBAX: JKUPaX, OeNIKax, YIIeBoAax —
Y X POJIA B KU3HU YEJIOBEKA.
MarepruanbHOE €IMHCTBO OPraHUYeCKIX
Y HEOPTaHUYECKUX COCTMHEHMIA.
Kpemuuii, ero gpusnveckue u
XUMHYECKHE CBOMCTBA, MOJyUYEHUE U
npuMeHeHne. COeTMHEHUST KPEMHUS

B ipupoae. O0mue npeacTaBaeHus

00 okcuze kpemHus (1V) 1 KpeMHUEBOIA
KHCJIOTE.

CHUnMKaThl, UX UCMIOIB30BAHUE B OBITY,
MEIULMHE, TPOMBILUICHHOCTH.
BaxkHelme cTpouTebHbIE MATEPHAITBL
KEpaMHUKa, CTEKJIO, IIEMEHT, OCTOH,
kene300eToH. [Tpobiemsbl Ge30macHOro
MCIOJB30BAHUS CTPOUTEIbHBIX
MaTEpUAIOB B MOBCEIHEBHOMN JKHA3HH.
Xumuueckuil IKCnepUMeHm:
Jlemoncmpayuu:

Moaenu KpuCcTaUIMYeCKUX PEMIETOK

OpPraHuYeCcKNX BEUICCTB.
OnuceBaTh PoJib OEIIKOB, KUPOB U
YIJIEBOIOB B ()YHKIIMOHUPOBAHUM SKUBBIX
OpPraHu3MOB, COCTAB MPUPOIHBIX
VCTOYHUKOB YIJIEBOAOPOAOB, UX POJb

B OBITY U TPOMBIILJIEHHOCTH.

[TpoBOIUTH BHIYUCIICHUS IO YPABHEHUSM
XUMWYECKUX PEAKLIAM.

[InanupoBarh U OCYILECTBIATH

HA MPAKTUKE XUMUUYECKUE
SKCIIEPUMEHTBHI, POBOANTH HAOIIOACHHS,
JeTIaTh BBIBOJABI IO PE3YJIbTAaTaM
SKCMIEPUMEHTA TP MPOBEACHUH
71a00paTOPHBIX OMBITOB M MPAKTHYECKHAX
paoor.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B 1aboparopuu

IPY UCTIOJTb30BAHUU XUMUYECKOM
nocyibl U 000PYAOBaHUS.

Hcnonb3oBaTe Npy BBIMOJTHEHUH
y4eOHBIX 3a/IaHUI TEKCTHI YU4EOHUKA,
CIPABOYHBIE MATEPUAITBI
(ITeppoauvecKyro CUCTEMY XUMUYECKUX
anemenToB [[. . Menaeneesa, Tabauiy
PacTBOPUMOCTH KHCIIOT, OCHOBAHWH U
COJIEH B BOJIE, DJIEKTPOXUMHAYECKUIN PALT
HaMPsOKEHUI METAIUIOB)
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anMasza, rpagurta, QyJepeHa.
O3HaKOMJICHHE C POLIECCOM aAcOPOLnU
PpacTBOPEHHBIX BEIIECCTB
AKTUBMPOBAHHBIM YIJIEM U YCTPOHCTBOM
IIPOTUBOTA3a.

O3HaKOMJIEHME C TPOAYKLIMER
CHWJIMKATHOW NMPOMBILLIIICHHOCTH
(Buaeomarepuansl: CUIIMKaTHAS
MPOMBILICHHOCTB ).

Mogenu MOJIEKYT OPraHu4eCKUX
BEILECTB.

Jlabopamopmwiii onvim:

[Tonyuenue, cobupanue, pacno3HaBaHUE
Y U3YYECHHUE CBOWMCTB YIJIEKMCIIOrO ra3a.
[TpoBeacHUE KAYECTBEHHBIX PEAKLIUAI

Ha KapOOHAT U CUJIMKAT-UOHBI U
WU3YYEHUE MPU3HAKOB UX NMPOTEKAHUSI.
IIpakmuueckue pabomut:

No 4. Tlony4yeHue yriieKucenoro rasa,
M3YYEHHUE E€TO CBOMCTB.

Ne 5. Penenue sKCriepuMeHTaIbHBIX
3a1a4 1o reMe « BakHeime HeMeTalIbl
1 UX COCIUHEHUS

Buiyucaenus:

110 YPABHEHUSAM XUMHAYECKUX PEAKLIUAN

Hroro nio pazaeny

25
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Paznen 3. Mera/iibl B HX COEHHEHUSA

3.1

OO01ue cBoiicTBa
METAIOB

4

OO0111as XapakKTEPUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJTIOB HA OCHOBAHWH MX
noJioxkeHus B [lepuoanueckoii cucreme
XUMHYECKHX 3JIEMEHTOB

JI.1. MenaeneeBa U CTPOCHHUSI aTOMOB.
Crpoenne metannos. Merammueckas
CBSI3b U METAIJIMYECKAS
KpUCTA/LIMYCCKas pelicTKa.
DNEKTPOXUMHUYECKUI Psiil HAPSOHKEH U
METAIJIOB. OU3NYECKUE U XUMUYECKHE
cBoiicTBa MeTaiyioB. O0mKe crnocoOb!
Nnony4eHus MetauioB. [loHsTHe

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

Xumuueckuii IKcnepumMeHm:
Jlemoncmpayuu:

OOpaziibl METAUIOB U CILJIABOB.
H3yueHne pe3yapTaToB KOPPO3HU
METAIJIOB (BO3MO>KHO MCIOJIB30BAHHE
BUJIEOMATEPUAJIOB ).

Jlabopamopnwvie onvimut:
O3zHakomJieHUE ¢ 00pa3liaMi METAJIOB U
CIUIABOB, X (PU3MUYECKUMHU CBOWCTBAMH.

PackpbiBaTh CMBICT U3y4aeMbIX TOHSATHIA
U MPUMEHSITh 3TU MOHATHUS MIPU ONUCAHUHU
CBOMCTB BEIIECTB U UX IIPEBPALLICHUN.
OOBsACHATH 00UINE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB 3JIEMEHTOB-
METAJJIOB U UX COCTUHEHUH C yUETOM
CTPOEHHMSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAIJIOB,
o0ue (pU3NYECKUE U XUMHUYECKUE
CBOMCTBA METAJLIOB.

XapakTepu3oBarh 00IIHAE CITOCOOBI
NOJTYYEHUSl METAJLIOB.

OnuchIBaTh CIOCOOBI 3aIUTHI METAJIOB
OT KOPPO3UH.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B 1a00OpPaToOpUy MpH
UCIOJIb30BAHUM XUMHUUYECKON OCY b U
000pyIOBaHMSI.

[Tpou3BOIUTH BHIYUCIICHUS

M0 YPABHEHUSM XUMUUYECKUX PEaKIuii,
€CJIM OJIUH U3 PEareHTOB COJACPKUT
IPUMECH.

Y4acTBOBaTh B COBMECTHOM padoTe

B Mape WUJIM TPYIIIE.

Hcnonb30BaTh NPy BHITOTHEHUN
y4eOHBIX 3a1aHUH TEKCTHI yUCOHUKA,
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Buvivucnenusi:

[0 YPABHEHUSAM XUMUYECKUX PEAKLIUM,
€CJIU OJIUH U3 PEAreHTOB COACPIKUT
MPUMECHU

CIPaBOYHBIE MATEPHAIIB
(ITeppoauvecKyro CUCTEMY XUMUYECKUX
anemenToB [[. . Menaeneesa, Tabauiy
PacTBOPUMOCTH KHCIIOT, OCHOBAHWH U
COJIEH B BOJIE, DJIEKTPOXUMHAYECKUIN PALT
HaMPsOKEHUI METAIUIOB)

32

Baxnaeinme
METAUIBI U UX
COeIMHEHUA

16

[TlenoYHbIE METAIIIBL: MOJOKEHUE

B [leproanueckoi CHCTEME XUMUYECKUX
aneMeHToB [ Y. MeHnneneeBa, cTpoeHue
WX aTOMOB, HAXOXKJCHUE B IPUPOJIE.
DU3NYECKHNE U XUMHAYECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaus ). OKCU b
Y TUJPOKCUIIBI HATPUS U KAJTUS.
[IpuMeHEHNE METOYHBIX METAJUIOB U UX
COCIMHCHUM.

[Tle104HO3EMENBHBIE METAUIBI MArHUM 1
KaJIbLWN: TTOnokeHue B [lepuoauueckoit
CHUCTEME XUMHYECKUX JJIEMEHTOB

JI.1. MenaeneeBa, CTPOCHUE UX aTOMOB,
HaXOXKJICHUE B Ipupoaec. DU3NUECKUE U
XAMHWYECKUE CBOMCTBA MarHus 1
Kanblys. BakHeHIme coemHeHUS
KaJiblUsl (OKCHT, TUAPOKCHU/I, COJIM).
JKECTKOCTL BOJIBI M CLIOCOOKI €€
YCTPAHCHUSL.

AJIFOMUHUN. TTOJIOKECHUE

B [leproanueckoi CHCTEME XUMUYECKUX

OOBsACHATH 00UINE 3aKOHOMEPHOCTH

B U3MCHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U UX COCIMHEHUH B TPyIIax

C Y4E€TOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBarh (PU3NUECKUE U
XMMHWYECKHE CBOMCTBA MPOCTHIX BELICCTB
METAJIJIOB U UX COCTMHEHUH (OKCUIOB,
THAPOKCHUIOB, COJICH ), CIOCOOBI UX
NOJYYEHH S, MPUMEHEHUE W 3HAYEHUE

B IIPUPOJIE U KU3HU YEIIOBEKA.
YcraHaBIMBaTh NPUYUHHO-
CJIEACTBEHHYIO CBS3b. CTPOCHHE
BEIIECTBA — CBOMCTBA — MPUMEHEHUE —
HA MPUMEPAX U3yYAEMBIX BEILIECCTB.
Pacno3HaBarh ¢ MOMOLIBIO KAYECTBEHHBIX
PEaKLMii HOHBI METAJVIOB. MAarHusl,
KaJIbLUs, aTFOMHUHKS, [IMHKA, skene3a (1)
u xkenesa (111), menm (10).

JlokazbiBaTh am(POTEPHBINA XapakTep
OKCHJIOB M TUPOKCUAOB AJTFOMUHUS U
[IUHKA.
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aneMeHToB [ Y. MeHnneneeBa, cTpoeHue
aToMa, HAXOXKJCHHUE B TPUPOJIE.
DOU3NYECKNE U XUMUYECKHAE CBOMCTBA
aFOMHHHSL. AM(OTEPHBIE CBOICTBA
OKCHJIa M THIPOKCUA ATFOMUAHUS.
JKeneso: nonoxkeHue B [lepruoanyueckoi
CUCTEME XUMHYECKHX 3JIEMEHTOB

J.1. Menaeneesa, CTPOCHUE aroMa,
HaXOKJIEHUE B mpupoae. Guznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCHIBI,
ruApokcu bl U conu skenesa (1) u sxenesa
(IIT), mx cocrap, CBOWCTBA K IOTYYEHHE.
Xumuueckuii IKcnepumMeHm:
Jlemoncmpayuu:

OcoOEHHOCTH B3aUMOACHCTBUSL OKCUAA
Kb M HATPUS C BOJOH (BO3MOYKHO
UCIOJb30BAHUE BUACOMATEPUATIOB).
OxpalliBaHWe TIAMEHU MOHAMU HATPUS,
KaJiusl U KaJiblns (BO3MOXKHO
UCIOJIb30BAHUE BUACOMATEPUAIOB)
Hccnenosanne CBONCTB KECTKON BOABIL.
[Tpouecc ropenus xene3a B KUCIOPOIe
(BO3MO’KHO MCIOJIb30BAHUE
BUJIEOMATEPUAJIOB ).

Jlabopamopnwvie onvimut:

[TpoBeeHNE KAYECTBEHHBIX PEAKIIMIA

Ha MOHBI (MarHus, KaJbIus, alFOMUHNS,

[InanupoBarh U OCYILECTBIATH

HA MPAKTUKE XUMUYECKHE
3KCIIEPUMEHTBHI, IPOBOANTH HAOTIOACHHUS,
JeTIaTh BBIBOJABI IO PE3YJIbTAaTaM
SKCMIEPUMEHTA TP MPOBEACHUH
71a00paTOPHBIX OMBITOB M MPAKTHYECKHAX
paoor.

CnenoBarb npaBujiaMm 0€30MacHOM
paboThI B 1aboparopuu

IPY UCTIOJTb30BAHUU XUMUYECKOM
MOCYbl U 000PY10BAHUSI.

[Tpon3BOANTE BEIYUCIICHUS

N0 XMMUYECKHM YPAaBHEHUSIM.
Y4acTBOBaTh B COBMECTHOM padoTe

B TIApE€ WJIM TPYIIIE.

BricTpanBath pa3BEPHYTHIC TUCEMEHHBIC
1 YCTHBIE OTBETEI C OIIOPOH

Ha MH(}OPMALIMIO U3 yYeOHUKA U
CIPABOYHBIX MATEPUAIOB, TPAMOTHO
WCIIOIb30BaTh N3YYECHHBIN ITOHATHHHBINA
anrmapar Kypca XuMuu
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nuHkKa, xenesa (1) u xenesa (111), meau
(II), onrcanne NpU3HAKOB UX
MIPOTEKAHMS.

Hccnenoanrie aMPOTEPHBIX CBOICTB
TUAPOKCU A AIFOMUHUS U TUAPOKCHIA
LUHKA.

IIpakmuueckue pabomut:

No 6. JKECTKOCTD BOJBI U METOBI €€
YCTPAHEHUSI.

Ne 7. Penenue dKCriepuMEeHTAIIbHBIX
3a1a4 1o reMe « Baxneimue MeTabl |
WX COCAVHEHUSD.

Buiyucaenus:

10 YPAaBHEHUAM XUMHYECKUX PEAKLIANA,
€CJIA OJIMH U3 PEareHTOB JAaH B U30BITKE
WA COAECPXKUT NTPUMECH;

MAaCCOBOM JOJIM BBIXOJA MPOJYKTa
peakuuu

Hroro nio pazneny 20

Paznen 4. Xumus u OKpyKammas cpeia

4.1 | Xumuga u 3
OKpy>Karomias cpeaa

BemecTra u Mareprualibl B MOBCETHEBHOM
JKA3HU YeroBeka. bezonacHoe
WCIIOIb30BAHUE BEIIECTB U XUMUUYECKUX
peakuuii B ObiTy. [lepBas moMours npu
XUMHAYECKUX 05KOTaX U OTPABJICHUSX.
XUMHYECKOE 3arPsI3HEHUE OKPYIKAFOLLICH
Cpeasbl (MpeaeabHas A0NYyCTAMAst

XapakTepru3oBark PoJib XUMUAU

B PA3JIMYHBIX cepax ACATEILHOCTH
JIFOZICH, OCHOBHLIC BEILIECTBA U
MAaTEPUAJIbL, IPUMCHSIECMBIC B )KU3HU
COBPEMEHHOIO YEITOBEKA.

OOBSACHATH yCIOBHS O€30MaCHOr0
WCITOJIb30BAHUS BEIICCTB U XUMUYECKUX
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KOHIICHTpALs BEIIECTB. Polib XuMuu

B PEIIEHUM 3KOJIOTMYECKUX TTPOOIIEM.
Xumuueckuil IKCnepUMeHm:
Jlemoncmpayuu:

Hzyuenue o0pa3iioB MaTepraioB
(CTEeKJ10, CIUIaBbl METAJIOB, MOJMMEPHBIE
MaTepUabl)

peakuuii B ObITY.

AHaIA3UPOBATh U KPUTUUYECKU
OLEHUBATh UH(OPMALUIO O BIUSHUU
MPOMBILUIEHHOCTH, CEJIBCKOrO X035CTBA,
TPAHCIIOPTA U JIP. HA COCTOSTHUE
OKPY>KarOIIEil CPeIbl.

YMETh OKa3bIBaTh MEPBYIO NOMOIIb

PYA XUMHYECKHX 0YKOraX U OTPABJICHUSIX.
[TpuHMMaTh yyacTtrie B 00CYKIECHUU
MpoOJIEM XUMHUYECKON U HKOJIOTMYECKOM
HAMPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULMIO N0 MPOoOseMe U
npeiaraTb BO3MOYKHBIC MTYTH €&
peuIcHus

Hroro no pazneny: 3
Pe3epBHOE Bpems 3
OBUIEE YHUCJIO HACOB 68
I10 I[TPOI'PAMME
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