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INOACHUTEJIBHAS 3AIIMCKA

[TporpamMa 1Mo XMMHUHM Ha YpOBHE OCHOBHOT'O 00ILEro oOpa3oBaHMs COCTaBJIEHAa Ha OCHOBE
TpeOOBaHMil K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O O0ILEro
oOpaszoBanus, mnpeacrasieHHbix B @T'OC OOO, a Ttakxke Ha OcHOBe (herepaibHOW paboueit
IIPOrpaMMbl BOCIIUTAHUS U C y4ETOM KOHIIETLIMHU MPENoJaBaHusl yueOHOro npeamera « Xumus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoii @eneparium.

PabGouas mnporpamma cocTaBieHa ¢ ydeToM paboyeil mporpaMmbl  BOCHHUTAHUS.
BocnuraTtenbHblil MOTEHIMAN TaHHOTO Y4eOHOro mpeaMeTa 00ecHeuuBaeT pealu3alyio IeeBbIX
OpUEHTHPOB BOCHUTAHUSA OOYYalOIIMXCS, YKa3aHHBIX B JIMYHOCTHBIX pe3yJbTaTaX OCBOCHHS
OpOTrPaMMBI.

[IporpaMMa mo xumuM Ja€T MpeICTaBICHME O LEesAX, o0med crparerud oOydeHus,
BOCIIUTaHUS M Pa3BUTUS OOydaIOUIMXCS CpeACTBaMH y4eOHOro NpeIMeTa, YCTaHABIMBAET
00s3aTeIbHOE MPEAMETHOE COJIep)KaHue, NMpPeayCMaTpUBaeT pacIpelielieHue ero Mo Kiaccam u
CTPYKTYPHUPOBAHHUE IO pa3/ielaM M TeMaM HpOrpaMMbl IO XUMUH, ONpeNeNseT KOJMUECTBEHHbIE U
KayeCTBEHHbIE XapaKTEPUCTUKU COJECP)KAHUS, PEKOMEHIYEMYIO0 MOCIEA0BaTENbHOCTh HU3YUYECHUS
XUMUHU C Yy4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBs3€ll, JIOTMKM yueOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yYaroImuXcs, ONpenesieT BO3MOKHOCTH TPEIMETa JUIsl peaTn3aliiu
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHMs OCHOBHOW 0Opa30BaTeNbHOW MpOrpaMMbl Ha YpOBHE
OCHOBHOT0 00111eT0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3ysibTaTaM 00yueHUs! XMMHH Ha YPOBHE
Heneil M3y4deHus INpeAMeTa M OCHOBHBIX BMJOB Yy4eOHO-IIO3HABaTEIbHOM JIEATEIbHOCTH
00yyJaromerocs Mo OCBOCHUIO y4eOHOTO COACPIKAHUS.

3HaHUe XMMHHU CIY>KUT OCHOBOW JIsi (hOPMHUPOBAHHMS MHUPOBO33PEHUsI 00ydYaIOLIEerocs, ero
NPEJICTAaBICHUA O MaTepUabHOM €IUHCTBE MHPA, BAKHYIO POJb UIPAIOT POpMHUpyeMble XUMUEH
NpPEJCTaBICHUs O B3aMMOIPEBPALICHUAX SHEPIUU U 00 HBOJIOLMU BEILECTB B MPHUPOJE, O IMyTIX
pemieHus rI00albHBIX MPOOJEM  yCTOMYMBOIO  pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOW,
HHEPreTUUECKOM, MUILEBON U 3KOJIOIHYEeCKOM 0e30IacHOCTH, MPOOIeM 3paBOOXPaHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET peaju3allMid BO3MOXHOCTEH A caMOpa3BUTHA U (POPMUPOBAHMS KyJIbTYphI
JUYHOCTH, €€ 001el n (PyHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEN O0yuarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4yeOHOM  JEeSTeNbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEoOXOIMMBIX Kak B IIOBCEJHEBHOM JKM3HHM, Tak MU B
po(heCCHOHATILHOM IS TEIIbHOCTH;

3HAKOMUT CO CHEeUMU(UKON HAyYHOTO MBILIUIEHUS, 3aKJ1a{bIBA€T OCHOBBI 1IEJIOCTHOTO B3IJsia
Ha €JIMHCTBO TMPHUPOABI M 4YEJIOBEKAa, SBJSETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

croco0cTByeT (POPMHPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOIMUYECKOE 00pa30BaHHE 00YUYaIOIIUXCS.

JlanHble HampaBieHHWs B OOYYEHHUM XWUMHH OO0ECIEUMBAIOTCS CHENU(UKON Comep KaHus
y4eOHOro MmpeaMera, KOTOPbIH ABISETCA MeJarornyeckd aJanTUPOBAHHBIM OTpa)KeHHeM 0a30BOM
HayKH XMMUU Ha ONpPEENIEHHOM 3Tarle € pa3BUTHS.

Kypc xumuuM Ha ypoBHE OCHOBHOIO 0OLIero oOpa30BaHMs OPUEHTUPOBAH Ha OCBOEHHE
00y4JaUMUCS CUCTEMBbl NEPBOHAYAIBHBIX MOHATHH XMMHMH, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OT/AEIbHBIX 3HAUMMBIX MOHSATHIH OPraHU4eCKON XUMUH.

CrtpykTypa conepXaHHs MPOrpaMMbl IO XMMUHU C(HOPMHpPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ usydenuro. ConepikaHMe CKJIAIBIBAETCS W3 CHCTEMbl MOHATHH O XHMHYECKOM
DIIEMEHTE U BEIIECTBE M CUCTEMBI MIOHATHI O XUMHUYECKOW peakiuu. O0e 3TH CUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbl M0 MPUHIMITY IOCIEI0BATEIbHOIO pPa3BUTHs 3HAHUM Ha OCHOBE TEOPETUYECKHUX
IPEJICTaBICHUI Pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YUEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [Tepuonnueckoro 3akoHa [[. 1. MennaeneeBa Kak OCHOBHOIO 3aKOHA XUMHH;

— YY€HHUsI O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— IPEACTABIEHUN 00 AJIEKTPOIUTHYECKON AUCCOLUAIINY BEILIECTB B PACTBOPAX.

Teopernueckre 3HAHUS pACCMAaTPUBAIOTCS HA OCHOBE OHMIIMPUYECKH TIOJYYEHHBIX U
OCMBICTICHHBIX ()aKTOB, Pa3BUBAIOTCS IOCIENIOBATEIBHO OT OJHOTO YPOBHS K JPYTrOMY, BBITIOTHSIS
GYHKIIMN OOBSCHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U TIOJIYYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHre TporpaMMbl MO XHMHH CHOCOOCTBYET (DOPMHpPOBAHHIO TMPEACTABICHUS O
XUMUYECKOM COCTaBIAIONICH HAYyYHOM KapTHHBI MHUpPAa B JIOTMKE €€ CHCTEMHOW IPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAHMIO M METOJaM IMO3HaHUsA B Hayke. VM3yueHue xumuu
MPOMCXOUT C MPHUBJICYCHUEM 3HAHUH U3 paHee U3yYEHHBIX YUeOHBIX MpeaMeToB: « OKpy Karomuii
Mup», «bromnorus. 5-7 knacce» u «Dusuka. 7 Kiaacc».

[Tpu M3ydyeHun XUMHUHM TPOUCXOAUT (POPMUPOBAHUE 3HAHUNA OCHOB XMMHUYECKON HAayKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON JEATeIHbHOCTH YelIOBeKa U KaK OJHOTO M3
KOMITOHEHTOB MHPOBOH KYyJIbTYphl. 3ajada yd4eOHOTO TpeaMeTa COCTOMT B (POPMHUPOBAHUH
CHUCTeMbl XHMUYECKUX 3HAHUW — BaXHEWIIUX (DaKTOB, TMOHATUH, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHWH MHPOBO33PEHYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNN K HAyYHBIM METOJaM TMO3HAHMS MPU W3YYCHHUU BEIIECTB U XMMHUYECKUX PEaKIMii, B
(GOpMUPOBAHMM W Ppa3BUTHM [I03HABATEIbHBIX YMEHUH M HX TMPUMEHEHUHM B Yy4yeOHO-
MO3HABATENbHON U y4eOHO-HCCIIeNOBATENbCKON NeATeNbHOCTH, OCBOCHHM TMPaBUI OE30MacHOTO
oOpallieHus ¢ BEIIeCTBaMHU B TOBCEIHEBHOM JKU3HH.

[Ipy u3y4yeHHMH XUMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS Ba)KHOE 3HAUCHUE
nproOpeny Takue eI, KaK:

— (opmupoBaHNEe HHTEIUIEKTYalbHO PA3BUTON JIHMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSATEIBLHOMY MPUHATHIO PELICHUM, CIOCOOHON alanTUPOBaThCA K OBICTPO
MEHSIOIINMCS YCIIOBUSIM KU3HU;

— HaIlpaBJICHHOCTb OOY4Y€HHs Ha CHUCTEeMAaTH4YeCKOe NpHUOOIIEeHHEe O0O0ydJaromuxcsi K
CaMOCTOSITENIbHOM MO3HABATEIHLHON JEATENbHOCTH, HAYYHBIM METO/aM IMO3HAHUS, (OPMUPYIOLUTUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— ofecrnieyeHrne YCIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYaIOIUMUCS OIbITa
pa3HOOOpa3HON NesATeTbHOCTH, IMO3HAHHMA M CAMOIIO3HAHMS, KITFOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIINI), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIS PA3IMYHBIX BUIOB JACSITEIbHOCTH;

— (opmupoBanue o0mIel (GYHKIMOHAIEHON M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM
qrclie YMEHUI OOBSCHATH U OLICHWBATH SIBJICHUS OKPY KAIOIIET0 MHUPA, UCIIONIb3Ys 3HAHUS U OTIBIT,
MIOJTyYEHHBIE [IPH U3YUYEHUH XUMUU, IPUMEHATh UX IIPU PEIICHUU IPOoOJieM B OBCEIHEBHOM JKU3HU
U TPYJOBOM 1€ATETbHOCTH;

— (opmupoBaHue y 00ydarIUXCsl TYMaHUCTHUYECKUX OTHOILIEHHWM, MOHMMaHUSl LIEHHOCTH
XUMHYECKUX 3HAHUM N7 BBIPAOOTKH SKOJOTMYECKU I€JIeCOO00pPa3HOro MOBEACHHUS B OBITY U
TPYJOBOH JEATEIbHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0pOBbS U OKPY’KAIOLIEH NPUpPOAHOMN
cpensbl;

— pa3BUTHE MOTHBALIMHU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHSI OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY TIpOoduiIs U
HaANpPaBJIEHHOCTHU JaJIbHENIIIET0 00yUYEeHHUSL.

OO0miee 4MciIO YacoB, OTBEACHHBIX JUIS M3YYEHHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, cocraBisger 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC
IlepBoHauya/bHbIE XMMHYECKHE IOHATHUS
[Ipenmer xumuu. Ponb XvMuM B KM3HU 4enoBeka. Tera u eewecmea. PU3MYECKUE CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [IoHsATHE 0 MeTOIax MO3HaHUSl B XUMHUHU. XUMHYECKUE
aneMeHThl. CUMBOJIBI XUMUYECKUX 3JIeMeHTOB. [IpocTbie U cioxHble BemiecTBa. PuU3MUecKue U
XUMUYecKkue siBiaeHus. Kpatkue cBeeHusl U3 KICTOPUU BOSHUKHOBEHHMS U PA3BUTUSA XUMHUU. XUMHS
B cUcTeM€ HayK. Posib OT€UeCTBEHHBIX YUEHBIX B CTAHOBJICHUHM XMMHMUYECKON Hayku — paboTsl M.
B. JlomonocoBa, A.M. bytnepoa, /I. 1. MenneneeBa. Xumuueckue (Gopmyinbl. BameHTHOCTH
aTOMOB XHMMHUYECKHUX D3JIEMEHTOB. 3akoH nocmosncmea cocmasa eeujecmea. OTHOCUTEIbHbBIE
aTOMHasi ¥ MOJIEKyJsipHas Macchl. MaccoBasg [J0JII XUMHUYECKOTO 3JIEMEHTa B COEIUHEHUU.
ITepuoanueckas cucrema xumuueckux snemeHtoB [[. M. MenneneeBa, ee CTpyKTypa: Majible H
00JbIIIe TIEPUO/IbI, TPYIIIBI U OATPYTIIIHI.

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKOW MOCYJ0i, MpaBuiaMu paboThl B j1abopaTopuu U MpuéMamu
oOparmieHusi ¢ j1abOpaTOPHBIM O0OpPYAOBaHHEM, H3YY€HHE M ONMHUCAaHUE (PU3NUYECKHX CBOMNCTB
00pa31i0B HEOPTraHWMUECKUX BEIIECTB, HaOmoaeHue (pusndeckux (IJIaBICHUE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTYNKe, KUIEHHE M KOHJEHCAIMsl BOJbI) U XMMHUYECKHX (FOpEHHE CBEuH,
MPOKaTUBAaHUE MEIHON MPOBOJIOKU, B3aMMOJCHCTBHE Mella C KUCIOTOW) sBleHUM, HaOII0eHHE U
ONMCaHUE MPU3HAKOB MPOTEKAaHUS XUMHUYECKHUX PEaKIHil (pa3iokeHue caxapa, B3auMOJIEHCTBUE
CEepHON KHCJIOTHI C XJOpHIOM Oapusi, pasznoxkenue ruapokcuna meau (II) mpu wHarpeBanum,
B3aMMO/eiicTBHE XkKene3a ¢ pactBopoM conu meau (11),
HMemoncrpanuu.l. Monenu (mapoctepkHeBbie U Ctroapra—bpurneda) pasnudHbIX HPOCTHIX U
CIOXHBIX BeulecTB. 2. Komutekuus cTekIsiHHON XumMudecko nocyasl. 3. Komiekuus matepuanos u
W3JIeTMi U3 HUX HAa OCHOBE amoMuHMs. 4. B3anMmozneiicTBue MpaMopa ¢ KUCIOTOM U MOMYTHEHUE
N3BECTKOBOM BOJIBI.
IIpakTuyeckue padorsl 1. [IpaBuna TexHuku 0€30MaCHOCTH MpU PabOTe B XUMHUUECKOM KaOUHETe.
[Tpuemsl oOpaitieHus ¢ 1a60PaTOPHBEIM 000PYIOBAHUEM M HAarpeBaTeIbHBIMU IPUOOpaAMHU.

Ilepuoguuecknii 3akon u Ilepnoanyeckas cucrema

xumudecknx iemeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.

XuMu4eckas CBfi3b.

ATOMBI U MOJIEKYJIbl. ATOMHO-MOJIEKYJISIpHOE YyuyeHHe. ATOMBI Kak (opMa CyIIECTBOBAHUS
XUMHUYECKUX 2J1€MEHTOB. OCHOBHBIE CBEIEHUS O CTPOEHUHM aTOMOB. JloKa3aTesbCTBA CIOXKHOCTU
ctpoenust aromoB. OnbITel Pesepdopaa. [lnanerapras Moenb CTpOCHHUS aToMa.

[TepBble MONBITKM KJIACCH(PUKALMU XUMHUYECKHX 3JeMeHTOB. [loHsATHE O rpynmax CXOIHBIX
AJIEMEHTOB (ILIE€JI0YHbIE U IIET0YHO3EMEIbHBIE METAJUIbI, TaJOTE€Hbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHJIbI U TUAPOKCHU]IBI.

Ilepnonnueckuii 3akoH. [lepnoanueckas cucrema xumudeckux sineMeHToB J[. 1. Menneneesa.
Kopotkonepuonnass u JuimHHONepuonHasi ¢Gopmbl Ileproanyeckoil CHUCTEMBI XMMHUYECKHX
anemeHToB [[. 1. Menneneesa. Ilepuonsl u rpynnsl. @U3NYECKUA CMBICI MOPSAKOBOTO HOMEpA,
HOMEPOB MEepHOa U TPYIIIbI HJIEMEHTA.

Crpoenune aromoB. CocrtaB aToMmHbIX siaep. M3otombl. Dnekrponbl. CTpoeHUE 3JIEKTPOHHBIX
o0onouek aTomMoB mepBbIX 20 xumuuyeckux snemeHToB Ilepuonmueckoit cucremsr [I. MU.
MenneneeBa. XapakTepUCTUKa XUMHUYECKOTO 3JIEMEHTa IO ero mnojokeHuto B Ilepuoanueckoit



cucteme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METaNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IpynmaM M nepuonaM. 3HaueHue llepmonnueckoro 3akoHa u
Ilepponnueckol CHCTEMBl XMMMYECKHX JJIEMEHTOB Ui pa3BUTHs Hayku WM npaktuku. J[. M.
MenneneeB — y4Y€HBIN U IpakIaHUH.

Xumuyeckasi cBs3b. HMoHHas cBsizb. KoBaneHTHas (monisipHass ¥ HEMOJIApHAs) CBS3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHUYECKUX JIEMEHTOB.
B3aumopeiicTBie aTOMOB METaNIOB MEXy cO00H — 00pa3oBaHHe METAITUIECKIX KPUCTAIIIOB.
Mertaymmdeckast cBs3b. IIoHITHE 0 METAINIMYECKON CBS3M.

I[eMOHCTpaIIl/II/I. MO}ICJ’II/I aTOMOB XMUMHNYECKUX JJIEMECHTOB. Hepno;mquKa;{ CUCTEMA XUMHUYCCKUX
anemenToB JI. V1. Menzeneesa (pasnudnbie popmbl). M3roToBiieHne Moieneit MosieKkyia OMHApHBIX
coeMHeHM. I3roToBieHne Moieln, WITIOCTPUPYIOIEH CBOMCTBA METAJTTIMYECKOM CBA3H.

Koutposannas padora 1 no teme: «ATOMBI XUMHUYECKUX DJIEMEHTOBY

Baskueiilue npeacTraBuTeIM HEOPraHUYECKHUX BelleCTB.
IIpocTthie Bemecrsa
ITonoxeHne MeTaJI0B ¥ HeMETAIIOB B [lepuoaudeckoi CuCTeEME XUMUYECKHUX DJIEMEHTOB

. U.MenneneeBa. BaxxHeiime mpocThie BEMECTBA — METAILIBI (JKEI€30, ATFOMUHUHN, KaIbITUH,
MarHui, HaTpuii, kanuii). O0mue ¢pu3nueckue CBOMCTBa MeTaJuIoB. BaxkHeiine npocTsie
BEIIIECTBAa-HEMETAJUTbI, 00pa30BaHHBIC aTOMaMH KHCIIOPOa, BOJOPO/Ia, a30Ta, cephl, pocdopa,
yraepoaa. MoJekybl IpOCThIX BEIECTB-HEMETAUIOB — BOJOPOAA, KHCIOPO/a,

a30Ta, rajnoreHoB. Kucinopoa — sneMeHT U npocToe BemecTBo. Haxoxaenue kuciopoa B
npupojie, pU3NYeCKue U XUMUYECKHe CBOMCTBA (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucnopoja. CrocoObl MOTyUYeHUs] KUCIOpOo/ia B JIaOOpaTOpUH U MpoMbIIIIeHHOCTH. Kpyrosopot
Kuciaopojia B mpupojie. O30H — autoTporHas MOAU(PUKAIUS KUCIopoaa. TernoBoi agdexr
XMUMUYECKOH peakiiy, TepPMOXUMHUUYECKHE YPAaBHEHUS, IK30- U SHJOTEPMUUECKUE PEAKIIUH.
TormBo: yronb u MeTaH. 3arps3HeHHe BO3IyXa, YCHICHHE TapHUKOBOTO 3(dekTa, pazpylieHne
030HOBOT'O CJIOSL.

Bomopon — aneMeHT u nipoctoe BemecTBo. HaxoxaeHue Bogopoia B mpupo/ie, Gu3ndeckue u
XUMHYECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI mony4deHust. KHcnoTe u couu.

KommuecTBo BemecTBa. Monb. MomnsipHast Macca. 3akoH ABorajpo. MossipHbIil 00bEM Ta30B.
PacuéTsl Mo XUMHYECKUM YpaBHEHUSIM.

JemoncTpanuu. O3HaKOMJIEHHE C KOJUIEKIMENH MeTaioB. O3HaAKOMJIEHUE C KOJUIEKIIMEN
HEMETaJIJIOB.

Xumuueckuii IKCnepuMenm: Ka4eCTBEHHOE OIPEICICHUE COJeP)KaHMUs KUCIOPOa B BO3YXE;
NOJy4YeHue, coOupanne, pacro3HaBaHue U H3yYeHHUE CBOWCTB KUCIOPO/a; HaOII0IeHIE
B3aUMO/ICHCTBHUS BELIECTB C KUCIOPOJOM M YCIOBHSI BOSHUKHOBEHUS U TIPEKPAIICHHS TOPEHHS
(mosxapa); moyueHue, coOupanue, pacro3HaBaHUe U U3yYE€HUE CBOMCTB BOOpoa (TOpeHHe);
B3aUMo/IelicTBHE Botopoa ¢ okcuaoM Menu(I1) (Bo3MOKHO HCIIOIb30BaHHE BUICOMATEPHAIIOB);
HaOII0/IeHNe 00Pa3IOB BEIIECTB KOJIMISCTBOM | MOJIb; H3y4eHHE 00pa3iloB BEIIECTB METAIIOB U
HEMETaJIOB.



KontpoasHas padora 2 no teme: «IIpocteie BemecTBay

Cio:kHbIE BelllecTBa.

CTeHeHB OKHCJICHUA. CpaBHeHI/Ie CTCIICHU OKHCIJICHUS U BaJIeHTHOCTI/I.OHpeILGJICHI/IG CTCIICHU
OKHCJICHUSI aTOMOB XMMHYECKHUX 3JIEMEHTOB B coeAnHeHUsX. CocTaBineHue GopMysn OMHApHBIX
COeNMHEHMI, OOIMI CII0CO0 MX Ha3BaHUM.

buHapHbIe cOeTUHEHHS METAJUIOB U HEMETAJUIOB: OKCHUJIBI, XJIOPHUBI, CYyIb(HIBI U TIp.
CocraBnenue ux Gopmy.

Oxkcunel. Knaccudukarus. Homenknarypa. Qusuueckue c8oucmea okcuoos. XUMHIECKUE
CBOIcTBa OKCUIOB. [lonyyeHue u npumeHnerue oxkcuoos. buHapHbIE COeMHEHNS HEMETAIIOB:
OKCH/IbI, JIETYYUE BOJIOPOHBIE COEAMHEHNUS, UX COCTAaB U Ha3BaHUs. Booa 6 npupoode. Kpyzoeopom
60001 6 npupode. Puzuueckue u xumuyeckue ceoticmaa 600sl. [IpencraButenu OKCUAOB: BOJa,
YIJIEKHUCIIBIN Ta3, HeTaleHas u3BecThb. [IpeacTaBuTenu JeTydnx BOAOPOJIHBIX COSTUHEHUN:
XJIOPOBOJIOPOA U aMMHUAK.

OcHoBaHus, X coctaB ¥ Ha3zBaHus. Kimaccudukanus. Homenknarypa. @usuueckue ceoticmea
ocnoganuil. PactBopuMoCTh OCHOBaHMM B Boje. [IpeacraBuren menodei: ruApoKCUabl HaTpus,
Kanus 1 Kaublys. [loHsaTHe 00 MHAMKATOpaX M KAYECTBEHHBIX PEaKIHIX.

Kucnotsr, ux cocraB u HazBanus. Knaccudukamms. Homenknarypa. @usuueckue ceoticmsa
kucaom. [lonyuenue u npumenenue kucaom. lIpencraBuTenn KUCIOT: CEpHasi, COJIsIHAsA, a30THa.
[Tonsitue o mkane kucnoTHocTH (mkana pH). Muaukatopsl. i3MeHeHne okpacku HHIUKATOPOB B
pa3IMYHBIX Cpelax.

Comu. Conu, Kak MPOU3BOAHBIE KUCIOT U OCHOBAHUH, MX COCTaB W Ha3BaHus. Knaccudukarms.
Howmenknarypa. @Qusuueckue ceoucmea coneu. llonyuenue u npumenenue coseu. PacTBOpUMOCTb
coneit B Boze. [IpencraBurenu coseil: xaopua HaTpus, KapooHaT u pocdaT Kanbius.

AMop@dHBIE U KPUCTATNTNYECKUE BEIIECTBA.

MexMOoIeKyIspHble B3aUMOACUCTBUS. 1Unbl KPUCMATIUYECKUX PeulemoK (amomMHas,
MONEKYNIAPHASA, UOHHASL, MEMANIUYECKAs). 3A8UCUMOCTb PUBUYECKUX CBOUCME 8eujecma Om mund
KPUCMALIUYECKOU peulemKu.

Yucteie BemecTBa 1 cMecu. CriocoObI pa3aeneHus cMeceir. MaccoBast 1 00beMHast 10JIH
KOMITIOHEHTa cMecu. Bo3nyx — cmeck razoB. CocTtaB Bo3nyxa. Pacuersl, cBsi3aHHbIE C
HCIIOJIL30BAHUEM MHOHITHUS «IOMI.

Xumuueckuii IKcnepumenm:

u3yueHHe crocoOOB pa3zeseHUs CMECE: ¢ IOMOIIbIO MarHuTa, (pUILTPOBAHNUE, BHITAPUBAHHE,
JTUCTUIUTSILMSL, XpoMaTorpadus, mpoBeeHNe OYHCTKH IIOBAPEHHOM COJIH,

JMemoncTpanuun. O6pasisl OKCHIOB, KUCIOT, OCHOBAHUN U coyieil. Moenn KpUCTaTMIeCKUuX
pEeIIeTOK XJIopuaa HaTpHsl, aaMasa, okcuaa yriueposa (IV). KucnotHo-menounsie HHANKATOPHI,
HN3MCHCHHEC UX OKPACKH B PA3JIMYHBIX CpCaax. yHHBCpC&J’IBHLIﬁ WHAUKATOp U UBMCHCHHE €TI0
OKpackH B paznuuHbIxX cpenax. [llkama pH.



JlaGopaTopHbie onbIThbl. O3HaKOMIIEHHE CO CBOMcTBaMu aMmMuaka. Omnpenenenue pH pactBopoB
KHCJIOTBI, 1es1oud U Boabl. OnpeneneHue pH 1MMOHHOTO U S16J109HOTO COKOB Ha Cpe3e IUIOA0B.
O3HakomJieHHE ¢ KoJuleKLuel coneit. O3HaKOMIIEHHE ¢ KOJUIEKIMEH BEIECTB ¢ Pa3HbIM TUIIOM
KpHUCTAILIN4ECKOM pemeTku. M3roroieHne Moienell KpUCTAIIMUECKUX pemeToK. O3HaKoMIIEHHe
¢ 00pa3LoM ropHOil OPOIbI.

IpakTnueckmne padoThl
Ne 2. Paznenenne cmecei (Ha mpuMepe OYNCTKH TTOBAPEHHON COJIN)

Kontposannas padora 3 no teme: «CoeMHeHUs] XUMHYECKHUX 3J1€MEHTOB)

I/I3MeHeHI/Iﬂ, npoucxoasmue ¢ BemecreaMu

duznueckre U XUMHUUECKUE BIEeHUS. XUMHUECKas peakius 1 e€ Mpu3Haku. 3aKOH COXPaHEHUs
MAacchl BelecTB. XUMUYecKue ypaBHeHUs. Kitaccuukanus XUMIUYIeCKUX peakiuid (COeTUHEHS,
pa3oXKeHMsI, 3aMeIleHuUs, OOMEHa).

TennoBoii 3¢ (pekT XuMuIecKol peakiuu, TEPMOXUMHYECKUE YPAaBHEHUS, K30~ U
sHAO0TepMUYecKue peakinu. KoagdunuenTsl. 3HaueHrne NHACKCOB U KOAPPHUITUCHTOB.
CocTtaBieHue ypaBHEHU XUMHYECKUX PEAKIUH.

PacueTs mo xuMmuecKkuM YPAaBHCHUAM. Pemenne 3aJa4 Ha HaXO0KJICHHUEC KOJINYECTBA, MaCChl UJIN
o0BeMa MMpoAyKTa pCaKuu IO KOJINUYCCTBY, MaCCC UIIU 06’LeMy HCXOJIHOTO BellecTBa. PacdeTsl ¢
HCITIOJIB30BAHUCM ITOHATUA «I0JIA», KOrJa HCXOAHOC BECIICCTBO JaHO B BUJIC pacTBOpa € 3aJIaHHOI>'I
MacCoOBOM Jojei PACTBOPCHHOT'O BCIICCTBA WUJIX COACPIKUT OMIPCACIICHHYIO TOJIHO HpHMeCGﬁ.

Peaknuu paznoxenus. [IpeacraBieHne o CKOpoCTH XUMHUECKUX peakuuii. KaTtanuzaTopsl.
q)epMCHTBI. PeaKHI/H/I COCANHCHUAI. KaTaJ'II/ITI/I‘ICCKI/Ie 1 HCKATAJIUTUYCCKUC peaKHI/II/I, 06paTI/IMI)I€ nu
HeoOpaTuMble peakuuu. Peakuuu 3aMenienns. Psi akTHBHOCTH METaJIOB, €0 UCIIONIb30BaHUE AJIs
HpOFHOSHpOBaHI/I}I BO3MOXHOCTH HpOTeKaHI/ISI pCaKIII/Iﬁ MG)KI[y METalJIaMH U KHUCJIOTaMU, peaKuHﬁ
BBITECHEHUS OJIHUX METAJJIOB U3 PACTBOPOB UX COJIECH JpyruMu MeTannamu. Peakiuu oOmMeHa.
Peakiuu HerTpanuzanuu. Y ciioBUs MPOTEKaHUS peaKifii oOMeHa B pacTBOpax J0 KOHIIA.

Tunbel XUMHYECKUX peaklMii Ha IpUMepe CBOMCTB BOJBL. Peakius pa3inoKeHuss — 3JIEKTPOIIN3
Bojbl. KauecTBeHHBIC peakimy Ha ra3000pa3HbIe BemecTBa (KUCIopo 1, Boaopoa). O0beMHbIC
OTHOIIIEHUS ra30B IIPU XUMUYECKUX peaklusaX. Peakuun coeIMHeHUsI — B3aUMOJEHCTBUE BOJBI C
OKCHJAaMH METAJIOB M HEMETAJIOB. Y CJIOBHE B3aMMOJICHCTBUSA OKCHIOB METAJIJIOB 1 HEMETAJIJIOB C
BOJIOM. [loHATHE «TUAPOKCHIB). Peakuuy 3aMeIeHHs] — B3aUMOJEHCTBUE BOJIbI C METAJUIAMHU.
Peakiuu oOMeHa — THIPOJIN3 BEIICCTB.

Xumuueckuii IKcnepumenm: HabIoAeHNE PU3NMUECKUX (TUIaBIEHUE BOCKA, TasHUE JIbJA,
pacTupaHHe caxapa B CTYIIKE, KUTIEHHE U KOH/IECHCALUs BOJIbl) U XMMHUYECKUX (TOPEHHUE CBEUH,
MIPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIOTON) SIBJICHU, HAOI0IeHHE U
ONMCaHNE NPU3HAKOB MPOTEKaHMsI XUMUYECKUX PEAKIUi (pa3iokKeHUe caxapa, B3aUMOACHCTBHE
CEpHOI KUCIIOTHI ¢ XJIOpUAOM Oapus, pasnoxenue runpokcuna meau(Il) npu nHarpeBanum,
B3anMoJieiicTBHE kene3a ¢ pactBopoM coiu Meau(Il)); HaOnroneHue U onucaHue pe3ynbTaToB
MIPOBEJICHUS OMBITA, WITIOCTPUPYIOIIETO 3aKOH COXPaHEHHS MACCHhI.

Jemonctpanuu. [Ipumeps! puzndeckux sBICHUI: a) miaBieHue napaduna; 0) BO3STOHKa HOIa HITH
OeH301HOM KHCJIOTHI; B) pACTBOPEHHE OKPALICHHBIX COJel; T) Tuddy3ust TyIIUCTHIX BEIIECTB C
TOpSIIIEH JTAMITOYKH HaKaIuBaHus. [I[puMepsl XUMUYECKUX SBIICHHIA: a) TopeHne Marausi, Gocdopa;
0) B3aMMOJICHCTBHE COISTHOW KUCIOTHI C MPaMOPOM MIJIM MEJIOM; B) TIOJTyYSHHE TUIPOKCHIA MEAN



(II); r) pacTBOpeHUE MOTYYSHHOTO THIPOKCH A B KUCIOTaX; /1) B3auMoaencTeue okcuaa meau (1I) ¢
CEPHOI KUCJIOTOW NP HATPEBAHUM; €) pa3lIoKEHUE TICpMaHTaHaTa KaJlus; )K) Pa3JIoKCHUE
MEPOKCHIA

BOJOpOada € IOMOIIBIO JNMOKCH A MapraHlia U KaTala3bl KapTO(l)eJ'ISI HJIN MOPKOBH; 3)
B3aUMOICHCTBHE pa36aBJICHHBIX KHUCJIOT C MCTaJIJIaMHU.

IIpakTH4eckue padboThI
Ne3 [MonyueHnue u coOupanue KUCIOPOIa, H3yuyeHUE ero CBONCTB
Ne4 Tlonmydenue u coOupaHue BOJIOPO/Ia, M3YYCHHE €T0 CBOMCTB

KonTpoasHas padora 3 no teme: «3mMeHeHNs1, TPOUCXOAIINE C BENIECTBAMU»

PaCTBopeHne. PaCTBOpr. CaoiicTBa PaCcTBOPOB 3JICKTPOJIUTOB

PacTtBopeHue kak ¢puznko-xumMuyeckuii mpouecc. Ilonstre o rugparax u Kpucrawioruaparax. Bona
KaK pacTBOopuTelb. PacTBopbl. HackleHHbIE M HEHACBIIEHHBIE PACTBOPBL. Pacmeopumocms
seujecme 6 6ode. Kpusvle pacmeopumocmu Kak Mooenb 3a6UCUMOCIU PACMBOPUMOCIU MEEPObLIX
eewecme om memnepamypel. MaccoBas 10JI1 pACTBOPEHHOTO BEIIECTBA B paCTBOPE. XUMHYECKUE
cBOICTBa BOJbl. POJIb pacTBOPOB B PUPOJE U B XKU3HU uenoBeka. KpyroBopoT BoJbl B IpUpOJIE.
3arpsi3HEHUE IPUPOAHBIX BOA. OXpaHa M OYMCTKA MPUPOIHBIX BOI.

Knaccudukanus Heopranndeckux coeauaennii. Oxcuapl. Kimaccudukanmst okcuaos:
coneoOpa3yrolire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIE) U HeconeoOpasyrome. Homenknarypa
OKCUIOB (MEXIyHapOIHAA U TpUBUATbHAs). DU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCHIOB.
[Tonyuenue okcuaoB.

OcnoBanus. Knaccugukanus ocHOBaHUi: MENOUN U HEpaCTBOpUMbIe OCHOBaHMs. HoMeHkaTypa
OCHOBaHUH (MeXIyHapoHas U TpuBuaibHas). Ousnueckne 1 XMMUUYECKUE CBOMCTBA OCHOBAHU.
[Tonydyenue ocHOBaHMIA.

Kucnoter. Kmaccudukanus kucinor. Homenkinarypa Kuciot (MexXayHapoIHast ¥ TPUBHAIIbHAS).
duznyeckue 1 XUMUYECKHE CBOMCTBA KUCIIOT. Pan aktusHoctu metaiuioB H. H. bexeroBa.
[Tomyuenue Kucnor.

Comu. Homenknarypa coineii (MexayHapoaHast U TpuBHaNIbHAS ). DU3MUECKUE U XUMUUECKHE
cBolicTBa cosnel. [lonyuenue conei.

I'eneTnyeckas cBA3b MEXKIY KilaCCaMH HEOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

I'eneTnmueckne pAAbBI METAJLIa 1 HEMETAJIJIA. I'enermueckas cBSI3b MCXKIY KilacCaMu
HCOPTaHUYCCKUX COCIUHECHUIA. HpO6JZ€MCZ 6e30nacH020 UCNOIb3068AHUS eeecmes U XumudecKkux
peam;ud 6 NOBCEOHEBHOU HCUHIU. Toxcuunwie, coprodue u 63pbl60oOndcHsle seujecmed. Bbvimosas
XumudecKkas epamomHocnbs.

OKHUCIINTEIIEHO-BOCCTAHOBUTEIBLHEIC pCaKkuuu.

Omnpenenenue cTeneHe OKUCICHUs IS 3JIEMEHTOB, 00pa3yoIIKX BEIIECTBA Pa3HbIX KIACCOB.
Peakiuu noHHOTO 0OMEHA ¥ OKHCIIUTEILHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporieccsl OKuCIeHus u
BOCCTaHOBJEHMs. OKHCIUTENN U BOCCTaHOBUTENU. CyIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. CocTaBieHHE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI METOJIOM
AIIEKTPOHHOTO OanaHca.



CBolicTBa MMPOCTBHIX BEHIECCTB — MECTAJIJIOB U HEMETAJIJIOB, KUCJIOT U COJIEH B CBETE OKUCIIUTEIIHLHO-
BOCCTaAaHOBHUTCIIBHBIX peaKuHﬁ.

Xumuueckuit IKcnepumenm: 03HaKOMJIICHUE ¢ 00pa3iaMu OKCUJIOB U OIMCAaHHUE X CBOICTB;
UCCIIEIOBaHUE OCOOEHHOCTEH pacTBOPEHUs BELECTB € PA3IMUHON PACTBOPUMOCTBIO;
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JIEH PACTBOPEHHOTO BEILECTBA;
B3aUMO/IEIICTBHE BOJIbI C METAIJIAMU (HATPUEM U KaJIbLIMEM) (BO3MOXKHO UCIIOIb30BAHUE
BUJICOMATEPUAJIOB); OIIPEIEICHUE PACTBOPOB KUCIIOT U IIEJIOUYEH C IOMOILBIO HHIANKATOPOB;
uccieioBaHue 00pa3loB HEOPraHMYECKUX BEIECTB Pa3IMYHbIX KJIACCOB; HAOII0I€HUE U3MEHEHMS
OKpPAaCKH MHJMKAaTOPOB B PACTBOPAX KUCIIOT U LIEN0YEH; U3yUEHHE B3aUMOJICHCTBUS OKCH/IA
menu(Il) ¢ pacTBOpoM CepHOI KHCIOThI, KUCJIOT ¢ METaNIaMH, Peakluii HeWTpaau3aluu;
II0JIyYE€HUE HEPACTBOPUMBIX OCHOBAaHUH, BBITECHEHUE OHOIO METaJljia IPyrUM U3 pacTBOpa COJIY;
pelIeHNE SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxxHelmme Kiacchl HEOPraHUYECKUX
COCIMHEHUI

JemoHcTpanuu. BzaumoieiicTBue pacTBOPOB XJIOpUAa HATpHsl U HUTpata cepedpa. [lomyuenue
HEpPaCTBOPUMOTO THAPOKCUIA U B3aUMOJIECTBUE €T0 C KUCIOTaMU. B3auMo1eicTBUE KUCIIOT C
OCHOBaHMAMH. B3anMoieiicTBHE KUCIOT ¢ OKCHAAMHU METalIoB. B3amMoaelicTBHE KUCIOT €
MeTaJulaMu. B3anMoaelicTBrE KHUCIIOT ¢ COIIMU. B3auMoelicTBE MIEJIOUE ¢ KUCIIOTaMHU.
BzaumoeiicTBuE 11Ien0UYeH ¢ OKCHAaMU HEMETAILIOB. B3anMoaeicTBre MIeIoue ¢ COISIMHU.
[TonmyueHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHHH. B3aMOIeliCTBHE OCHOBHBIX OKCHJIOB C
KUCIOTaMH. B3auMoseiicTBHe OCHOBHBIX OKCHJIOB C BOJOI. B3anMoeiicTBHE KHCIOTHBIX OKCHIOB
C IICJTOYaMH.

Xumuueckuii sIkcnepumenm: B3auMoIHCTBUE THIPOKCHU/IA [IMHKA C pACTBOPAMH KUCIIOT U
HIieNoueii; MpOBECHIE OMBITOB, MIUTFOCTPUPYIOLIUX IPUMEPHI OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiny pa3ioKEHUs!, COCTUHECHHUS ).

IIpakTuyeckune padoTsl

NoSTIpuroToBieHue pacTBOPOB C ONpPEACIEHHON MacCOBOM J0JEH paCTBOPEHHOTO BEILIECTBA
No6 Pemenue sxkcniepuMeHTaNbHBIX 33]1a4.

HNTorosasi KOHTpoJIbHAsA padoTa 3a Kypc XuMuu 8 Kiacca

Meostcnpeomemnuie ceéa3u

Peanuzarus MexmpeIMETHBIX CBS3EH MPU U3YUYEHUH XUMUU B 8 KJIaCCe OCYILECTBIISIETCS Yepes
UCIIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U TOHATHH, ABJISIOIUXCS
CHUCTEMHBIMU JUISI OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAYUHBIH (DAaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3, CUHTE3,
KJaccu(ukanys, mepuouIHOCTh, HAOJIOICHHE, SKCTICPUMEHT, MOJICIIMPOBAaHNE, U3MEPCHHUE,
MO/I€JIb, SIBJICHUE.

dusnka: MaTepus, aTOM, JJICKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU], U30TOIIbI, PaIHOAKTHBHOCTD,
MOJICKYJIa, JIIEKTPUUYCCKHUI 3apsij1, BEIIECTBO, TEI0, 00hEM, arperaTHoe COCTOSIHHE BEIECTRA, a3,
(du3nUecKre BEIMYHHBI, CIMHUIIBI K3MEPEHHS, KOCMOC, TUTaHETHI, 3BE31b1, COJHIIE.

buonorust: porocunres, npixanue, 6uochepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE OPO/IbL, OJIE3HbIE HCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC
BemecTBo M XUMHYeECKasi peaKkus

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema xumudeckux 3neMeHToB 1. M. Menneneena.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX
NEPUOIOB, Kaus, KAJIbLIUS U UX COEIMHEHUIN B COOTBETCTBUHU C MOJIOKEHUEM HJIEMEHTOB B
ITeproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BelecTBa: BUAbl XMMUYECKOU CBSI3U. THUIBI KPUCTAIUIMYECKHUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMHUYECKOW CBSI3H.

Knaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX BEIIECTB. X UMUYCCKUE CBOWCTBA BEIIECTB,
OTHOCSILUXCS K Pa3JINYHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM, FTE€HETUYECKas CBSI3b
HEOPraHUYECKUX BELIECTB.

Knaccugukarms XuMHUECKUX peaklnil M0 pa3IMyHbIM IpU3HAKaM (110 YUCIY U COCTaBY
Y4aCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY (P (EKTy, 10 U3MEHEHHUIO CTETIeHEeH OKUCIICHUS
XMUMUYECKUX 3JIEMEHTOB, TI0 0OPaTUMOCTH, IO YYaCTHIO KaTalln3aTopa). DK30- U SHJI0TEPMUYECKHE
peakny, TEePMOXUMHUYECKUE YPABHEHMUS.

[ToHsiTHE O CKOPOCTH XMMHUYECKOH peakiun. [TorsaTne 06 00paTUMBIX 1 HEOOPATUMBIX XUMUYECKHX
peakuusx. [IoHATHE 0 TOMOTE€HHBIX U IeTepOreHHbIX peakuusax. [lonarue o kartanuse. [lonsatue o
XUMHUYECKOM paBHOBECHH. PAKTOPBI, BIUSAIOMIKNE HA CKOPOCTh XUMHUYECKOW PEAKIIU U MOJI0KECHHE
XUMHUYECKOTO PABHOBECHSI.

OKuCINTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMH, SJIEKTPOHHBIN 0alaHC OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHOM peakunu. CoCcTaBlIeHUE YPAaBHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIB30BAHUEM METO/1a SJICKTPOHHOr0 OanaHca.

Teopust 3AEKTPOIUTUYECKON AUCCOIUAIINN. DJIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M IMCCOIMAIIMU BEIIECTB C PAa3IMYHBIMU BUAAMHU XUMHUECKOU CBs3U. CTeNeHb
nuccoraiuu. CHIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

Peakuny nonHoro oOMeHa. Y cioBus NPOTEKaHUsI peakLuii HOHHOTO 0OOMeHa, MOJIHbIE U
COKpaIEHHBIE HOHHBIE YpaBHEHMs peakuuii. CBOMCTBAa KUCIIOT, OCHOBAHUI U COJIEH B CBETE
MIPEICTABJICHHUH 00 JIEKTPOIUTHIECKON nucconmanuu. KauectBeHHbie peakinu Ha MOHBI. [loHsTre
0 TUAPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm: 03HAKOMIICHHE C MOJEIISIMU KPUCTAIUINYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJIOB U HEMETAIIOB (TpaduTa U ajamasa), CIIOKHBIX BELIECTB
(x70puaa HaTpus), KCCIEA0BaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakluu OT BO3AEHCTBUS
pa3INYHbIX (PAKTOPOB, UCCIIEIOBAHUE HIIEKTPOIPOBOAHOCTH PACTBOPOB BELIECTB, MpoIiecca
JTUCCOLMAIIUHI KUCIIOT, IEJI04Yei U coliel (BO3MOMXHO MCIIOJIb30BaHUE BUCO MAaTEpUAIIOB),
NPOBEICHUE ONBITOB, WIUTIOCTPUPYIONINX MPU3HAKY NPOTEKAHUS PeaKLUii HOHHOTO OOMeHa
(oOpa3zoBaHue ocajka, BblIeJICHHUE ra3a, 00pa30BaHKE BOJbI), OMBITOB, UJUTFOCTPUPYIOLIUX MTPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKLUI (TOpEHUE, pEaKLIMU Pa3JI0KEHUs, COETUHEHMS),
pacro3HaBaHNE HEOPIAHUYECKUX BEIIECTB C IOMOUIbIO KAUECTBEHHBIX PEAKLUN HAa NOHBI, PEIICHHE
JKCIIEPUMEHTAJIbHBIX 3a/1a4.

Jemouncrpanuu. Paznuynsie popmel Tabmuiist J{. 1.Menneneea. Moenu aToMOB JIeMEHTOB 1—-
ro nepuoaoB. MoJieiab CTpPOEHHUSI 3eMHOTO 111apa (IonepevHbId pa3pes). 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakliy OT MPUPO/IbI pEarupyroIIUX BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMHYECKON



peakuuy OT KOHIIEHTPALMU PEarupyoIyX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKLuu
OT IJIOLIA/IM COMPUKOCHOBEHHUSI PEarupyromuX BeIECTB («KUISIIUHN CII0i»).

JlaboparopHble onbITh 1. [lonyyenue rujipokcua MHKA U UCCIEAOBAHUE €r0 CBOMCTB. 2.
MoaenupoBanue noctpoeHus Ileproauyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB /JI.
N .Menneneena.

[TpakTiueckas pabora

Nel Pemienue s3xkcniepuMeHTaIbHBIX 3314 110 TEME
JImarHocTu4yeckasi KOHTPOJIbLHasA padora
HemeTaaasl n ux coeaAuHEeHusd

[TonoxeHue HeMETaIOB B IEPUOANYECKON CUCTEME XUMHUUYECKUX 3eMeHToB J[.M. Menaeneesa.
OO61mas xapakTepucTHKa HEMETANIOB: 0COOCHHOCTH CTPOEHUSI aTOMOB, SJIEKTPOOTPUIIATEILHOCTD
(20) kak mepa «HeMeTauTMIHOCTHY, psaa 0. Kpucramindeckoe cTpoeHHE HEMETAIIOB —
MPOCTHIX BeliecTB. Amorponus. Pu3ndeckue cBoWCTBa HeMeTaIoB. OTHOCUTENBHOCTh MOHSATHI
«METAD» B «HEMETAJLI.

Boxopoa. Boopon — XuMrA4YeCKUi 3JIEMEHT U IPOCTOE BelecTBO. [1onoxenne Boopoia B
[Tepuoanueckoii cucreme xumudeckux snemeHToB 1. 1. Menneneea. Ctpoenue atoma u
MoJieKybl. DU3nueckne U XUMUYECKUE CBOMCTBA BoAopoa. [lomyderne Bogopoa B JIabopaToOpHH.
Ilonyuenue 6000opooa 6 npomvluiiennocmu. llpumenenue 6o0opooa.

Kucaopon — xumudeckuii a3nemMeHT u mpoctoe BeuectBo. O30n. Cocmag 6030yxa. duznueckue u
XUMHUYECKHE CBOMCTBA Kucnopoa. [lonyyenne u npuMeHeHne KUciaopoaa.

Bopa. Ctpoenue monekyibsl. BogoponHas xumuueckas cBsa3b. @U3nyecKue CBOMCTBA BOBI.
AHOManuu CBOWCTB BOIBL. [ uapoduibHble U THAPOPOOHBIE BelecTBa. XUMUYECKHE CBOWCTBA
Bozibl. KpyroBopot Bozibl B pupoze. Bonoouncrka. Aspanus Bosbl. BeIToBbIE GUIBTPHI.
MuHepanbhble BOAbL. [JucTiiuimpoBaHHas BOJa, €€ MOJyYEHHE U IPUMEHEHNE.

OO6mmas xapakTepucTuka raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIC CTETICHH
okucneHusi. CtpoeHue u GU3NIECKHE CBOMCTBA MIPOCTHIX BEIIECTB — TAJIOTCHOB. XUMHYECKUE
CBOIICTBa Ha MpUMepe XJIopa (B3aUMOJICHCTBUE C MeTalIaMU, HEMETaJJIaMH, IEJI0YaMH).
XnopoBogopoa. ComnsiHasi KUCIIOTa, XAMUYECKUE CBOMCTBA, MOJTy4YeHUE, TpUMeHeHue. JleicTrre
XJIOpa U XJOPOBOJOPO/Ia HA OPraHu3M YesoBeka. BaxkHere XJIopuasl U UX HAXOXKIECHUE B
MIPUPOJIE.

OGmras xapakrepuctrka 351eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepPHBIE
crenienn okucienus. CtpoeHne u Gu3NYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPHI.
AmtoTponHbie MOIU(HUKAIIMKA KHCIIOPOJIa U Cephl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOpOI,
CTpoeHHe, pusnueckre u XuMHYECKre CBOMcTBAa. OKCUIBI Cephl KaK MPEACTABUTENH KHUCIOTHBIX
okcuoB. CepHasi KUCIIOTa, (PU3MYECKHe U XUMHYECKHE CBOMCTBA (00MTHE KaK MPEICTaBUTEIIS
KJ1acca KUCIIOT U crieruduieckie). XuMUIEeCKHe peakilny, JiexKallue B OCHOBE MPOMBIIUIEHHOTO
crioco0a MmoytydeHus: cepHoi KUCIOThI. [IpuMenenne ceproit kucnotbl. Colnu CEpHOM KUCTOTHI,
KayeCTBEHHasl peakius Ha cyibdaT-uoH. HaxoxxneHue cepbl U €€ cCoeIMHEHUH B IPUPO/IE.
XHUMHYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH Cpeibl COSAMHEHUSIMU CEPhI (KUCIOTHBIEC TOMKIH,
3arps;3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILECHUS.



OO01ast xapakTepucTHKa 3JeMeHTOB VA-rpynnbsl. OcOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIe
CTETIEHU OKUCIICHUS. A30T, paclpoCTpaHeHHEe B IpUpoe, GU3NIECKHE  XUMUYECKHIE CBOMCTBA.
Kpyrosopot azora B npupozae. AMMHUaK, ero pusnyeckre 1 XMuMHUYECKUEe CBOMCTBA, OIY4YEHUE U
npumeHenne. Coir aMMOHUS, X (pU3HYECKHe U XUMUYECKHE CBONCTBA, TPUMEHEHNE.
KavecTBeHHast peakiys Ha MIOHBI aMMOHMS. A30THas KUCIIOTa, €€ MOody4YeHue, pusnyeckue u
XUMHAYECKHE CBOMCTBA (00IIHE KaK MPEICTABUTEINS Klacca KUCIOT U CIeNU(UIECKUE).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaueCTBE MUHEPAJIbHBIX YA0OpeHHd. XuMHUYecKoe
3arpsi3HEHUE OKPYIKAIOIIEH CpeJIbl COSTMHEHUSIMH a30Ta (KUCIOTHBIE TOXKIH, 3aTPsI3HEHHE
BO3/yXa, MOYBHI U BoJ10EMOB). Docdop, annorponHsie Mmoaudukamuu dpocdopa, husnueckue u
xumudeckue cBoiicta. Oxcup gocdopa (V) u dpochopHas kucinora, GuU3HIECKUE U XHMUIECKHES
CBO#icTBa, nosyueHue. Mcnonb3oBanue pocdaroB B kKauecTBe MUHEPAIBHBIX YAOOPEHHH.

OO6was xapakrepucTtrka 31eMeHToB [VA-rpynnel. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTEPHbIE
CTETIEHU OKUCIICHUS. YTIIEpO/, aJUIOTPOIHbIE MOIU(DUKAIIMH, PACIPOCTPAHEHUE B IPUPO/IL,
¢dusnyeckue U XxuMuyeckue cBoiictra. AncopOuus. Kpyrosopot yriaepona B npupoae. OKcubt
yriaepoja, ux (pu3ndeckre u XMMHUUECKUE CBOMCTBA, AICHCTBHE HA KUBBIE OPTaHU3MBI, TIOTY4YECHUE U
IpUMeHeHne. DKOJOrHYecKue NMpooiieMsl, CBsI3aHHbIE ¢ OkcuoM yriepoza (IV), runoresa
r7100aTbHOTO MOTEIUICHUS KIIMMaTa, MapHUKOBBIN 3 dekT. YrompHast KHCIO0Ta U €€ COJU, UX
¢du3nyeckne 1 XMMUYECKHE CBOMCTBA, MoJlyueHne U npuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-MOHBI. Vcronp30BaHne KapOOHATOB B OBITY, MEIUIMHE, TIPOMBIIUICHHOCTH U CEIbCKOM
XO3SIICTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUIX yriepoaa (MeTaH,
3TaH, ITHIEH, alleTUIECH, TaHOJ, NINLEPHH, YKCyCHas KucaoTa). [IpupoaHsie ncTouHNKN
YTI€BOI0POAOB (Yroiib, IPUPOIHBIN ra3, HEPTH), MPOAYKTHI UX HepepaboTKu (O€H3UH), UX POJIb B
OBITY M IPOMBILIEHHOCTH. [IOHATHE 0 OMOJIOrMYECKN BasKHBIX BEIIECTBAX: KUPaAX, OeIKax,
YTJI€BO/IaX — ¥ MX POJIM B KU3HU YeJloBeKa. MarepranbHOE €IUHCTBO OPraHMYECKUX 1
HEOPraHUYECKNUX COEAVUHEHUH.

KpemHuii, ero ¢pusnueckrue 1 XMMUYECKHE CBOMCTBA, MoslydyeHue U npumeHenne. CoeMHeHus
KpeMHus B nipupoje. O0uue npeacrasieHus 00 okcuae kpemuus (IV) n kxpemHueBoi kuciore.
CunMkatel, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeline cTpouTenbHble
MaTepHalbl: KepaMHKa, CTEKII0, IIEMEHT, O€TOH, xkene300eToH. [IpobieMsr Ge30macHOro
UCIIOJIb30BaHUs CTPOUTEIBHBIX MAaTEPHAIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii Ixcn epumenm:

u3ydeHue o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI U HAOII0IeHUE TPU3HAKOB UX MPOTEKAHHUS, OIIBITHI,
oTpaxaromue (Gu3nuecKre U XUMUYECKHe CBOMCTBA IraJIOTEHOB M UX COSIMHEHHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHATIOB), O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJOreHuI0B),
O3HAKOMJIEHHUE ¢ 00pa3aMy cepbl U €€ COETUHEHUSIMH (BO3MOKHO UCIIOJIb30BaHHUE
BUJIEOMATEpHasIOB), HAOIIOICHNE TIpoliecca OOyTIMBaHUs caxapa Mo IeHCTBHEM
KOHIICHTPUPOBAHHOM CEpHOM KHUCIIOTHI, U3yYeHHE XUMUYECKIX CBONCTB pa30aBiIeHHON CEpHOI
KHCJIOTHI, IPOBEJICHNE KAaUeCTBEHHOM peakiiy Ha cysb(aT-uoH U HaOIroieHue MpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHUE C (PU3NUECKUMH CBOMCTBaMU a30Ta, hocdopa U UX COeAUHEHUN
(BO3MO’KHO HCIOJIb30BAHUE BUIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX YI00pEHUIA,
noJlyueHue, coorpanue, paclio3HaBaHUe U U3y4YeHHUE CBOMCTB aMMHaKa, MPOBEIEHNE Ka4eCTBEHHbIX
peaknuii Ha HOH aMMOHUS U (pocdaT-uoH U U3ydYeHUE MPU3HAKOB UX MPOTEKaHMs, B3aUMO/IeiicTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C Me/IbI0 (BO3MOKHO MCIOIb30BaHUE BUIEOMATEPHANIOB),
u3yueHHe MoJieNiel KpUCTAIUTMYECKUX PEeIETOK aMasa, rpaduta, GyiepeHa, 03HaKOMIICHHUE C
MIPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM



MpoTHBOra3a, rnoJiy4ycHue, CO6I/IpaHI/IC, pacrio3HaBaHHUEC U U3YUCHUC CBOMCTB YTJICKHUCIIOIO rasa,
MPOBCACHNUEC KAYCCTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT " CUWJIMKAT-WUOHBI U U3YUCHUC ITPHU3HAKOB UX
MMPOTCKAHU, O3HAKOMJICHUEC C HpOI[YKL[I/Ieﬁ CUJINKATHOMU ITPOMBINIIJICHHOCTH, PCIICHUEC
SKCIICPUMCHTAJIbHBIX 3a1a4 11O TEMC «Baxneiine HeMeTauIbl U UX COCAUHCHUA .

JMemoncTpanumn. [lonydyenue u pacroznaBanue Bojoposia. KauectBeHHast peakiusi Ha TaJIoreHH/I-
noHbl. B3aumoselicTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C ME/IBIO.

JlaGopaTtopHble onbITbl. O3HAKOMIIEHHE C COCTABOM MUHEpaibHOM BoJbl. 30. CBolicTBa
pa30aBIICHHOI cepHO KUCIOTHI. V3yueHue cBoiicTB aMMuaka. PacriosHaBaHue coyieli aMMOHHSI.
I'openue dhocdopa Ha Bo3ayxe u B kucinopoze. PacnosnaBanue ocdaros. ['openue yris B
kucnopose. [lepexon kapOoHATOB B THAPOKAPOOHATHI.

IIpakTHyeckne padoThl.

Ne 2 o Teme «IlonydeHne CoJISTHOM KUCIIOTHI, U3y4eHUE €€ CBONCTBY.

Ne 3 mo Teme «IlomydyeHne ammuaka, U3y4eHUe €ro CBOMCTB»

Ne 4 o teme "[lonyuenue yraekucnoro rasa. Kauectsennas peakuust Ha kKapOoHaT-HOH"

Ne 5. Pemienne 3kcriepuMeEHTaIbHbBIX 33/1a4 110 TeMe « BaxHelie HeMeTaaibl U UX COSTUHEHUSD)
KonTpoasnas padora Ne2 o reme: «Hemeramibm

MeTanibl M MX COeIMHEHUSI

OO01ast XapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX I10JIOKEHUS B
Ilepuonnueckoi cucreMe xuMudeckux aemMeHToB . M. MenzeneeBa u cTpoeHUs: aTOMOB.
Crpoenne metainos. MeTtaueckas CBs3b U METAJUINYECKAs KPUCTAIUIMYECKAsl PEIIETKA.
DIEKTPOXUMHUYECKUHN Psijl HApsDKeHU MeTaiioB. Dusndeckre 1 XMMUYECKUE CBOMCTBA
MeTasuioB. O01ue criocoObl nostydyeHust MeTajuioB. IIoHsATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE
CHOCOOBI 3aIIMUTHI UX OT KOoppo3uu. CruiaBbl (CTajb, YyT'YH, JIOPATIOMUHHN, OpOH3a) U UX
IPUMEHEHHE B ObITY U IPOMBIIICHHOCTH.

[I{erounble MeTauIbL: TTOJIOKEHUE B [leprnonnueckoi cucteMe XuMu4eckux ieMenTos [, U.
MeHpeneeBa, CTpoeHUE UX AaTOMOB, HaXOKAeHUE B Ipupoae. usnyeckue U XUuMUYECKUE CBOUCTBA
(Ha mpumepe HaTpus U Kanus). OKCUAbl U TUAPOKCUBI HATpUs U Kaius. [IpumMeHeHne menoYHbIX
METaJUIOB U UX COCIUHEHUM.

[[{erouHO3eMenbHBIE METAIBI MArHUM U Kajdblui: onoxeHue B [lepuoanueckoii cucreme
xuMuueckux 3neMeHToB . . MenaeneeBa, cTpoeHrne HX aTOMOB, HAXOXKJEHHUE B IPUPOJIE.
®u3nueckre 1 XUMHUYECKHE CBOMCTBA MarHus U Kainbuus. BaxkHeilline coeAMHEHUS KaIbLIUS
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHuil: nonoxxenue B Ilepuonnyeckoit cucreme xumudeckux anemenToB Jl. . Menneneesa,
CTPOEHHUE aTOMa, HaXOXKAeHue B npupojie. Puznyeckne 1 XUMUUYECKHE CBOMCTBA aJIFOMUHMUSL.
AmMpoTepHbIe CBOICTBA OKCHA U THIPOKCHUIA ATFOMUHHUSL.

Keneso: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemenToB . . Menzeneena,
CTPOEHUE aTOMa, HAXOXKJIEHUE B Tpupoie. PU3nyeckue 1 XuMHUYECKHE CBOMCTBA kele3a. OKCUbl,
ruapokcuabl u conu xenesa (I1) u sxenesa (I1I), ux cocra, cBoiiCTBa U MOTyYeHUE.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHE ¢ 00pa3liaMy METAJUIOB U CIUIABOB, UX (PU3MUECKHMMHM CBOMCTBAMU, U3yUYEHHUE
Pe3yIbTaTOB KOPPO3UH METAIIIIOB (BO3MOXKHO MCITOJIb30BAHNE BHIEOMATEPHAIIOB), 0COOEHHOCTEH
B3aUMO/JICHCTBUS OKCHJIA KAJIBILIUS M HATPUsI C BO/I0M (BO3MOXHO HCIIOJIb30BaHHE
BUIEOMATEPHAJIOB), HCCIIEIOBAHUE CBOMCTB XKECTKOM BOIBI, ITPOIECca TOPEHUS JKele3a B
KHCJI0po/ie (BO3MOXKHO UCIOJIb30BAHNE BUIE€OMATEPUANIOB), IPU3HAKOB POTEKAHUS KaUeCTBEHHBIX
peakuuii Ha MOHBI: MarHus, KaJIbLiKs, aIFOMUHMS, LUHKA, xene3a (I1) u xenesa (111), menu (11),
HaOJII0/IeHUE U ONHCaHKE MPOLIECCOB OKPAIIMBaHMS IIAMEHU MOHAMHU HATPHsl, KaJHUsl U KalbLus
(BO3MOKHO MCTIOIH30BAHUE BUIEOMATEPUAIIOB), UCCIIEOBAaHIE aM(pOTEPHBIX CBOWCTB THAPOKCHIA
IIOMUHUS M THIPOKCHU/IA IIMHKA, PELICHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxneiiume
METAJUTBI ¥ UX COSAMHEHHS.

JemoncTpanuu. OOpasipl MENTOYHBIX U HIETOYHO3EMENIBHBIX MeTaIoB. OOpasIibl CIIaBOB.
B3aumoneiicTBue pacTBOpOB KUCIIOT U codieil ¢ metayuiamu. [lomyuenue rujpokcuia altoMuHUs U
HCCJIEI0BAHNE €T0 CBOMCTB. B3aumonencTBue xeiesa ¢ ConsiHou kucinoron. llomydenue
ruapokcuoB xenesa (I11) u (III) u u3yuenne ux cBOMCTB.

IIpakTHyeckune padboThl.

Ne 6 o teme "XKécTkocTh BOJIBI K METOIBI €€ yCTpaHEeHUs"

Ne7 Peuienune skcnepuMEHTANBHBIX 3a/1a4 10 TeMe «BakHeIre MeTaibl U UX COCIUHEHUSDY
KonTpoasnast pabora Nel o reme: «Mertamibn

XuMHuA U OKpPYKAKOLIas cpeaa

BemectBa u marepuansl B MOBCEIHEBHOM JKM3HHM 4elOBeKa. be3omacHoe HMCIOJIb30BaHUE
BEIIECTB M XUMHUECKMX peakuuid B ObITy. IlepBas momomurs NHpu XHMHYECKUX OXKOrax H
OTPABJICHHUSIX.

XUMHUECKOE 3arpsi3HEeHHE OKpY’Karollel cpeabl (mpeienbHas AOMyCTUMas KOHLIEHTpAIUs
Benlects, nanee — [1/1K). Pons XxuMuu B pemieHHH 3KOJI0THYECKUX IPOOIIEM.

[TpupoaHble HMCTOYHMKHM YIJIEBOJOPOJOB (yrojib, MNPUPOAHBIA ra3, He(Th), NPOAYKTHI HX

nepepaboTKU, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

Xumuueckuii Ikcnepumenm:

n3ydeHue o0pa3LoB MaTepualioB (CTEKIIO, CIJIaBbl METAIJIOB, ITOJIMMEPHBIE MAaTEPUAIIbI).
Hrorosasi koHTpOIBLHAsSI padoTa 32 Kypc XuMuM 9 Kiacca

Mestcnpeomemnule ceéasu

Peanuzamus MeXnpeIMETHBIX CBS3€W MpU M3YYEHUM XMMHMHU B 9 Kilacce OCYIIECTBISETCS
yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSATHHA, TaK W MOHSATHH, SBISIOMIMXCS
CUCTEMHBIMU JJIs1 OTJEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO01e ecTeCTBEHHO-HAayYHblE MOHATHS: HAY4HbIM (akT, TUMoTe3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KJIAacCU(pUKAIMI, TEePUOJUYHOCTh, HAONIOJACHUE, OKCIEPUMEHT, MOICIUPOBAHNE,
U3MEpEeHue, MOJIeIb, SIBICHUE, APHUKOBBIN 3(P(EKT, TEXHOIOTr s, MaTepHabl.

®usuka: Marepus, aroM, OJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJA, H30TOIBbI,
pPallMOAaKTUBHOCTh,  MOJIEKYJa, DJIEKTPUYECKHH  3apsii, NPOBOJHHUKH,  IOJYNPOBOJHUKH,
TVDJTICKTPUKH, (OTOIIEMEHT, BEMIECTBO, Tello, O0BEM, arperaTHOE COCTOSHHE BEIIeCTBa, Tas,
pacTBOp, PaCTBOPUMOCTb, KpPUCTAJUIMYECKasl peIIETKa, CIIaBbl, (PU3NYECKHE BETUUUHBI, €AUHULIBI
U3MEpEHMsI, KOCMUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MUHEpAIbHBIE YIOOpEHMS,
MHUKpPO3JIEMEHTBI, MAKPOAJIEMEHTHBI, TUTATEIbHbIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MuHepabl, FOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE,
TOILJIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JInuHOCTHBIE pe3yIbTaThI

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHus JOCTUTAIOTCS
B X0Ji¢ 00y4YeHUs XUMHUU B €IUHCTBE YYE€OHON M BOCHUTATEIbHOU JeATeNbHOCTH OpraHu3anuu B
COOTBETCTBUM C TPAJULUOHHBIMU POCCHUICKUMHU COLMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMHU
[EHHOCTSIMU, TPUHATHIMH B OOIIECTBE NpaBWIAMA W HOPMaMHU TIOBEACHUS U CIIOCOOCTBYIOT
npoleccaM CaMOIO3HAHMsI, CAMOPA3BUTHS U COLMATIU3ALMH 00yYaIOIIUXCS.

JIMYHOCTHBIE pE3yIbTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YaCTH:
Ilampuomuueckozo 6ocnumanus

* IIEHHOCTHOTO OTHOILIEHHUS K OTE€YECTBEHHOMY KYyJIbTYPHOMY, UCTOPHUYECKOMY U HAyYHOMY
HACJIeIUI0, TOHMMAaHUS 3HAYeHHUs XHWMHUYECKOM HayKu B JKU3HH COBPEMEHHOTO OOLIEeCTBa,
CHIOCOOHOCTH BJAJETh JOCTOBEPHOW HH(MOpPMAIME O MEepeOBBIX JOCTIKEHUSX M OTKPBITHAX
MHUPOBOW U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa
1 00II1eCTBa;

I'pasicoanckozo éocnumanus

* TMPEACTaBICHUS O COLUANbHBIX HOPMax M MpPaBWIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJIJIGKTHBE, KOMMYHHMKATUBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJIE3HOH, y4eOHO-
HCCJICIOBATEIILCKOM, TBOPYECKON W JPYTUX BHUJAX JEATEIHHOCTH; TOTOBHOCTH K Pa3sHOOOpa3HOM
COBMECTHOHM JESTEIbHOCTH IPU BHINOJIHEHUM Y4YeOHBIX, MO3HABATENbHBIX 3a]ad, BBIIOJIHEHUHU
XUMHUYECKHUX IKCIEPUMEHTOB, CO3JaHUHN YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U
B3aMMOIIOMOIIM B MPOLIECCE 3TOM yueOHOH JesTeNbHOCTH; TOTOBHOCTH OLIEHUBAThH CBOE MOBE/ICHUE
U TMOCTYNKH CBOMX TOBApHUIIECH ¢ MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS
MOCIIEACTBUN MTOCTYIIKOB;

Ilennocmu nayunozo nosnanus

* MHPOBO33PEHUYECKUX MPEACTABIECHUI O BELIECTBE U XMMUUECKON PEAKIIMH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAYKH M COCTaBISIOLIMX OCHOBY Ul NOHHMMAaHHUSl CYIIHOCTH
Hay4YHOH KapTHHBI MHUpA; MPEACTaBIECHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI,
B3aUMOCBS35X YEJIOBEKA C IPUPOJHON CPEO, O POJIU XUMHH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

* IIO3HABaTEJIbHBIX MOTHBOB, HAIPABJICHHBIX HA IIOJIy4YeHHE HOBBIX 3HaHMM II0 XUMUH,
HEOOXOIMMBIX [T O0BSICHEHUS HAOII0TaeMBIX TIPOIIECCOB U SIBJICHUH;

* [03HaBaTEJIbHOW, MH()OPMAIMOHHOW M YHMTATENbCKOM KyJbTYphl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITENIbHOW pPa0bOThI ¢ yYeOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYpPOH, JOCTYIHBIMH
TEXHUYECKUMU CpeACTBaMHU UH(OPMAIIMOHHBIX TEXHOJIOTHIA;

e wWHTEpeca K OOYYECHHIO W TO3HAHUIO, JFOO03HATEIBHOCTH, TOTOBHOCTH W CHOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM M HCCIIENOBATENIbCKOM AEATENbHOCTH, K OCO3HAHHOMY BBIOOpPY
HaIpPaBJIEHHOCTU U YPOBHsI 00yUYeHHUsI B lajlbHEHIIEM;

Dopmuposanun Kyibmypvl 300p06bs

* OCO3HAaHMS LIEHHOCTHU >KM3HHU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 3/0pOBBIH 00pa3 >KU3HU, OCO3HAHMS TIIOCIEACTBUH M HENpPUATUS BPEIHBIX MPUBBIUEK
(ynorpebsieHUsl alKorojisi, HApKOTUKOB, KypEHHs), HEOOXOAUMOCTH COONIOACHUS TpaBUIl
0e30macHOCTH IpU OOPAIEHNU C XMMUYECKHMH BEIIECTBAMU B OBITY U peallbHON XKHU3HHU;
Tpyooeozo éocnumanus

* HHTepeca K MPaKTHUYeCKOMY H3y4YeHMIO Mpodeccuil U Tpynaa pa3lIudHOTrO pojad, YBaKEHHE K
TPYZy U pe3yJIbTaTaM TPYJIOBOM AEATEIbHOCTH, B TOM YMCJIE HA OCHOBE IPUMEHEHHUsI TPEAMETHBIX
3HAHUM 1O XHMMHH, OCO3HAHHOIO BbIOOpPAa HWHAMBHUIYAIbHOM TPAEKTOPUU MPOIOIKEHHS
o0pa3oBaHMsl C Y4€TOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX



MHTEPECOB M MOTpeOHOCTeH; ycHemHoW Npo(ecCHOHANBbHOM JEeATeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHHI; TOTOBHOCTh aIaITHPOBATHCS B MPO(ECCHOHAILHON CpeIe;
IKonozuuecko2o0 eocnumanu

* SKOJOIMYECKH LeJ1eco00pa3HOro OTHOLIEHHS K MPUPOJie KaK MCTOUYHUKY >KM3HM Ha 3eMmie,
OCHOBE €€ CYLIECTBOBAaHHMS, MOHMMAHUs LEHHOCTH 3J0pPOBOro M Oe30macHOro oOpasza >KHU3HH,
OTBETCTBEHHOTO OTHOUIEHHS] K COOCTBEHHOMY (PU3MUECKOMY U IICHXHYECKOMY 3J0pPOBBIO,
OCO3HAHMS LIEHHOCTHU COOJIIOJIEHHsI MTPaBU 0€30MacHOro MOBEACHHS MPU pabdoTe ¢ BElIeCTBaMH, a
TaK)K€ B CUTYalUsAX, YTPOKAIOIIMX 310POBBIO U KU3HHU JIHOJEH;

e  CIIOCOOHOCTU NMPUMEHATH 3HAHMUS, MOJIydaeMble NTPU U3yUYEHUHM XUMUH, JJIs pelleHus 3a1ad,
CBSI3aHHBIX C OKPY’KAOIIEH MPUPOJHOM CpPEO, MOBBIIICHHUS YPOBHS JKOJIOIMYECKON KYJBTYPBI,
OCO3HaHM TJI00ATBHOTO XapaKTepa 3KOJIOIMYEeCKHX MpoOjeM M MyTel MX peleHHs MOCPeACTBOM
METO/I0B XHMHH;

*  DKOJIOTMYECKOTO MBIIIICHUS, YMEHHS PpPYKOBOJACTBOBAaTbCS MM B II03HABATEIbHOM,
KOMMYHHKATUBHOM M COLIMAJIBHON IIPAKTUKE.

MeTanpeameTHble pe3yJabTaThl

B cocraBe wMmerampeaMeTHBIX pe3yNbTAaTOB BBIACISIOT 3HAUMMblE M (HOPMUPOBAHUS
MHUPOBO33pEHUST OOIEHAYYHBbIC TIOHATHS (3aKOH, TEOpHWs, MPHUHIIWIL, TUIOTe3a, (akKT, CHUCTEMa,
MPOIECC, IKCHEPUMEHT U [p.), KOTOpBIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
MpeaAMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHUW M3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAay4YHON KapTUHE MHpa, M yHHBEpCalbHble y4eOHbIe ACWUCTBUS (IIO3HABATENbHBIE,
KOMMYHUKATHUBHBIE, PETYJISTUBHBIE), KOTOphIE OO0eCreynBaloT (HOpMUpPOBAHHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YUEOHOM e TEIbHOCTH.

MeranpeaMeTHbIe pe3ybTaThl OCBOCHUS 00pa30BaTEIbHON MPOrpamMMBbl MO XUMHUU OTPAKAOT
OBJIaJICHNE YHUBEPCAILHBIMU [TO3HABATEILHBIMU IEUCTBUSMU, B TOM YHCIIE:
ba3zosvimu nozuueckumu oeiicmeuamu

e yMEHHEM HCIONb30BaTh MPUEMBI JIOTMYECKOTO MBIIIIEHUS TPH OCBOCHUU 3HAHUIL:
PacKpbIBaTh CMBICT XUMUYECKUX MOHATHH (BBIACIATH UX XapaKTEepHbIC MPU3HAKU, YCTAaHABIMBATH
B3aMMOCBS3b C JPYTHMMHU MOHSATUSMU), UCIIONIB30BaTh MOHATHUS ISl OOBSCHEHHS OTIENbHBIX (aKTOB
W SIBJICHUH; BBIOMpATh OCHOBAHUS W KPUTEPUM IS KIAcCU(PHUKAIMA XHUMHYECKUX BEIIECTB U
XUMHUYECKUX pEaKUWi; YyCTaHaBIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXKIY OOBEKTaMHU
W3Y4YEHUsS; CTPOUTH JIOTUYECKHE PACCYKIECHUS (MHIYKTUBHBIE, NEIyKTUBHBIC, IO aHAJIOTHUH);
JIeNIaTh BBIBOJIBI U 3aKIIIOUEHUS;
. YMEHHUEM TMPUMEHSTHh B MPOIIECCE MO3HAHUS MOHATHS (NPEIMETHBIE W METanpeJIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIC) MOJIENH, HCIOIb3yeMble B XUMHUH, NPEoOpPa3oBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJICIbHBIC MPEACTABICHUS — XHUMHYECKUN 3HAK (CMMBOJI DJIEMEHTA),
XUMHUYecKas QopMmMylia W ypaBHEHHE XUMHUYECKOW peakiuu -— TpU pPElIeHuH y4deOHOo-
MO3HABATEINIbHBIX 33/1a4; C YYETOM ITUX MOJCIIbHBIX MPEACTABICHUIN BBISIBIISITH U XapaKTEPU30BaTh
CYILIECTBEHHBIC MMPU3HAKUA M3YyYaEMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XMMHUECKUX PEaKIIHii;
BBISIBJISITH OOIIHME 3aKOHOMEPHOCTH, TPHYNHHO-CJICICTBEHHBIC CBSI3U U TIPOTHBOPEYHS B H3y4aeMBIX
mpoleccax M SBICHUSAX; MpeAjaratb KPUTEPUHM MJs BBISBICHHS JTHX 3aKOHOMEPHOCTEH U
MPOTUBOPEUHI; CAaMOCTOSITEILHO BBIOMPATH CIIOCOO peIIeHUs ydYeOHOW 3amadyu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEIIeHHs, BHIOMpaTh HanOojee MOAXOAALINN ¢ Yy4ETOM CaMOCTOSTENHHO
BBIJICJICHHBIX KPUTEPHUEB);
bazoevimu uccneoosamenvckumu oeiicmeuamu

* YMEHHMEM WCIIOJIb30BaTh IOCTABJICHHBIE BOIPOCH B KAaYeCTBE HMHCTPYMEHTa MO3HAHUA, a
TakkKe B KadecTBe OCHOBBI sl (OPMUPOBAHUSA THIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHHIA;

e MpHOOpEeTEeHHE OmNbITa MO I[JIAHUPOBAHHUIO, OPTaHHU3allMM W TPOBEICHUI0 YYCHHUECKUX
HKCIIEPUMEHTOB: YMEHHE HaOJI0JaTh 3a XOJ0M IMPOIECcCa, CaMOCTOSITEIbHO NMPOTHO3UPOBATH €0



pe3yabTar, (GopMynupoBaTh 00OOLIEHHS U BBIBOJBI MO pe3ylbTaTaM IPOBEAEHHOIO OIBITA,
MCCIIEIOBaHMS, COCTABIIATH OTYET O MPOJICITaHHON padoTe;
Paoomoit c ungpopmayueii

e yMEHHMEM BBIOMpaTh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHbBIX BUIOB U
dopM mpencTaBleHMs, MOJYyYyaeMyl U3 pPa3HbIX HCTOUYHUKOB (HAy4YHO-TIOMYJISIpHAs JIUTepaTypa
XUMHUYECKOTO COZEpkKaHMsI, CIIpaBOYHbIe OcoOUsl, pecypchl MIHTepHeTa); KpUTUUECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

* yYMEHHEM NPUMEHSATH Pa3IMYHbIE METOJBI U 3allPOCHl IPU MOUCKE U 0TOOpE MH(pOpMAIMU U
COOTBETCTBYIOIUX JIaHHBIX, HEOOXOAMMBIX JUIsl BBIMOJHEHHUs Y4eOHBIX M MO3HABATENbHBIX 3a/ay
OTIPEeNIeIEHHOTO THIA; MPHOOpPETeHHEe OmbITa B O00JACTH WCIIOJIB30BaHUS HMH(GOPMAIIMOHHO-
KOMMYHMKAaTHBHBIX TE€XHOJOTHH, OBJAJEHUE KYJBTYpOHl AaKTHMBHOI'O HCIOJB30BAaHUSA PA3INYHBIX
MOMCKOBBIX ~CHUCTEM; CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMaJbHYIO (opMy mpeacTaBiIeHHUS
MHQOPMALIMK W WJUIIOCTPUPOBATh pELIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JAuarpaMMamu,
npyrumMu GpopmamMu rpaduKe U 1X KOMOMHALIASMUY;

* YMEHHEM HCIOJIb30BaTh U AaHAJIU3UpPOBATh B Ipolecce yuyeOHOM M Hcciae0BaTelbCKOM
JeSITeIbHOCTH UH(POPMALIHMIO O BIUSHUY MPOMBIIUIEHHOCTH, CEJIbCKOIO X035IICTBa M TPaHCIOPTa Ha
COCTOSTHUE OKPY’KarOLEN PUPOJHON CPELIbl;

YHnueepcanvnvimu kommynukamuenvimu oeicmeuamu

* yYMEHHEM 3aJ[aBaTh BOIPOCHI (B XOZ€ AMaJIora W/WIN JUCKYCCHH) MO CYIIECTBY 00CYyXkIaeMOi
TEMBI, OPMYJIMPOBATH CBOM MPEIOKEHUST OTHOCUTEIHLHO BBITOIHEHHS MTPEUIOKEHHOHN 3a/1a4H;

e npuoOpeTeHHe OMbITa MPE3EHTALUU PE3YIbTATOB BBIMOJIHEHUS XMMUYECKOIO 3KCIEpUMEHTa
(;1abopaTopHOTO OMBITA, JIAOOPATOPHOU PAOOTHI IO WCCIICIOBAHHIO CBOWMCTB BEIECTB, YU4ECOHOTO
MIPOEKTA);

*  3aMHTEPECOBAaHHOCTh B  COBMECTHOM €O  CBEPCTHMKaMH  IIO3HABaTEIbHON U
UCCIIEI0BATEIbCKON JESITEIbHOCTH MPH PEIIEHNH BO3HUKAIOLINX MPOOIeM Ha OCHOBE y4€Ta OOIIMX
MHTEPECOB U COIIACOBaHUS MO3ULUIN (00CYXAeHUsS, OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMBD»,
KOOpJMHALIMS COBMECTHBIX JEMCTBUM, ONIPENEICHNE KPUTEPHUEB 10 OLICHKE Ka4eCTBa BBHINIOJTHEHHON
paboTel U ap.);

Ynueepcanvnvimu pezynamusnvimu oeiicmeuamu

* YMEHHEM CaMOCTOSITEIbHO ONPEAEIATh LIeNU NEATEIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIATS,
KOHTPOJMPOBATH U NMPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO AEATEIbLHOCTh, BBIOMpATh Hanboee
3 PeKTHBHBIE CIIOCOOBI PEIICHNUs] yUeOHBIX U TIO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIEHO COCTABIISATh
WIM KOPPEKTHPOBATh INPEAJIOKEHHBIM aIrOpUTM ACHCTBHI NPU BBINOJIHEHUU 3aJaHUM C y4ETOM
MOJYYeHUs HOBBIX 3HAHMH 00 W3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX; OICHUBAThH
COOTBETCTBUE MOIYUYEHHOI'O PE3YJIbTaTa 3asiBJICHHON 1IENN;

e  YMEHMEM HCIO0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPEe/IJIaraéMble B YCIOBUU 3aJJaHUM.
IIpenmeTHbIe pe3yJbTaThl

B cocraBe nmnpeaMETHBIX pe3ylbTaTOB IO OCBOGHHIO  00SA3aTE€IBbHOTO  COJIEpIKaHu,
YCTAHOBJICHHOTO JaHHOM paboueil mporpaMMoii, BBIJESAIOT: OCBOEHHbIE O0YUYaIOIIMMUCS HAay4YHbIe
3HAHWSI, YMEHHS U CITOCOOBI IEHCTBHIA, crieriuduyecKkue Ui IpeAMETHON 001acTH « XUMHUSD, BUIBI
JeSATEeAbHOCTH TIO TOJIyYEHUI0 HOBOI'O 3HAHMSA, €ro MHTEpIpeTaluy, IpeoOpa3oBaHUI0 U
NPUMEHEHHUIO B PA3JIUYHBIX YYEOHBIX U HOBBIX CHTYAIIHsX.

K kxoHmy oOyueHnuss B 8 kiacce NpeIMETHbIE pe3ysibTaTbl Ha 0a30BOM YpPOBHE OTPaXKaroT
c(OpMHUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:

1) packpvieamsb cmblici OCHOBHBIX XHMHUYECKUX IIOHATHUH: aToOM, MOJIEKYJd, XUMUYECKUI
AIIEMEHT, IPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OAHOPOAHAs M HEOJHOPOJHAas),
BaJICHTHOCTb, OTHOCHUTEJbHAs aTOMHAs W MOJIEKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi 10JIsl XMMUYECKOI0 3JIEMEHTa B COEIMHEHUH, MOJISIPHBIN 00BEM, OKCHUTI,
KHCJIOTA, OCHOBAHUE, COJIb, MIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XMMHYECKasl PEAKLMS,
KJIacCU(UKALUs pEaKLUUi: peaKIUH COEIWHEHUSs, pPeaKlUu pasJoKEHUs, peakluu 3aMeIleHus,



peakuun OOMEeHa, 5K30- U SHAOTEPMHUECKUE PEAKLMHU; TEIUIOBOM 3(PQEKT peakuuu; sjpo aToma,
AJIEKTPOHHBIN CJOH aroma, aTOMHasi OpOuTallb, paAMyC aTOMa, XUMHUYECKas CBs3b, HOJSpHAsS U
HEMOJIApHAs KOBAJICHTHAs CBA3b, WOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PacTBOpP, MaccoBas A0
BellleCcTBa (MTPOILICHTHASI KOHIIEHTPAIIHs) B paCTBOPE;

2) UAIOCMPUPO8ams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH (CM. 1. 1) U IPUMEHSTh 3TH
MIOHATUSA ITPU ONMCAHUM BEIIECTB U UX MIPEBPALICHU;

3) UCnonb306ams XUMHUYECKYI0 CUMBOJIMKY JUIS COCTaBJIE€HUS (POpPMYJ BEILECTB M YpaBHEHUI
XUMHYECKUX PEAKIIU;

4) onpedensamyb BaJICHTHOCTb ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; CTEIIEHb OKUCICHUS
AJIIEMEHTOB B OWHApHBIX COEJAMHEHUSX; MPUHAMJIEKHOCTh BEIIECTB K OIpenerIEHHOMY Kilaccy
coeqMHeHuil o GopMynam; BUA XUMHUYECKON CBA3M (KOBAJIEHTHAs M MOHHAs) B HEOPTaHUYECKUX
COCIMHEHMSIX;

5) packpvieamv cmuicn llepuonnueckoro 3akona JI. M. MengaeneeBa: neMOHCTPUPOBATH
IIOHUMaHUE TNEPHOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB OT MX IOJIOXKEHUS B
Ilepnonnueckol CUCTEME; 3aKOHOB COXPAHEHUs MAacCChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOTAJPO; ONUCLIGAMb U XAPAKMEPU306ams TAOIMUHYI0 (OpMy
[Tepuonuyeckoil cUCTEMbl XUMHUECKUX 3JIEMEHTOB: Pa3fiMyaTh MOHATHUS «TJaBHas moArpymnmna (A-
rpynna)» u «mnobouHas noarpynmna (b-rpynma)», Manble ¥ OoJbLIME MEPUOIBL; COOMHOCUMDb
0003HaueHHs, KOTOopble uMeroTes B Tabnuue «lleproanyeckas cucteMa XUMHUUECKUX 3J€MEHTOB /.
N. MengaeneeBa» ¢ 4YUCIOBBIMM XapaKTEPUCTUKAMM CTPOEHUS aTOMOB XMMHMYECKHX 3JIEMEHTOB
(coctaB u 3apsf spa, o0IIee YUCIIO IEKTPOHOB U PACIIPEEIIEHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

6) Kraccuguyupogams XUMHUYECKUE DJIEMEHTbl; HEOPraHWYEeCKHE BEIEeCTBA; XHMUYECKUE
peakuuu (1o YUCITy U COCTaBY yYacTBYIOIIMX B PEaKIMU BEIIECTB, 110 TEIULIOBOMY 3(h(DeKTy);

7) xapaxmepuszoeamb (onucevléams) OOIIME XUMHYECKHE CBOMCTBA BELIECTB Pa3IUYHbBIX
KJIACCOB, TMOIATBEPXKAAs OINUCAHHWE IPUMEPAMHU MOJEKYJISAPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIU;

8) mpocHo3upoéamsv CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX KauyeCTBEHHOIO COCTaBa;
BO3MOKHOCTH IPOTEKAHUS XMMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBHSAX;

9) 6bIYUCAAMb OTHOCUTEIIBHYIO MOJEKYISAPHYIO U MOJISIPHYIO MAacChl BELECTB; MACCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEHTa 1O (opMyJie COCIMHEHUS; MAacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE;
IIPOBOJUTB PACY€THI 110 YPABHEHUIO XUMUUECKOU pEaKIny;

10) npumeHnsms OCHOBHBIE ONEPALMA MBICIUTEIBHON JEATEIbHOCTM — aHAJIW3 WM CHUHTE3,
cpaBHeHHe, 0000I1IeHUe, CUCTEMATH3ALMIO, KIIaCCU(UKALIUIO, BBISIBJICHUE IPUYUHHO-CIIECTBEHHBIX
CBsI3€M — JUISl U3Y4YECHMS CBOMCTB BEIIECTB U XUMUYECKHUX PEAKLUN; €CTECTBEHHO-HAYYHbIE METO/bI
MO3HaHUsI — HAOJI0JIeHNE, U3MEPEHNE, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbIi U MBICIEHHBIN);

11) credogamy  TIpaBWJaM  TOJB30BAHMS ~ XUMHUYECKOM  TMOCyAod ©  JaOOpaTOPHBIM
000pyI0BaHUEM, a TaK)Ke MpaBUJIaM OOpallleHHs ¢ BEIIECTBAMHM B COOTBETCTBUM C MHCTPYKLHUSMU
10 BBIITOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OMNBITOB IO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BEIIECTB (BOAOPO/AA U KHCIOPOa), MPUTOTOBJIEHUIO PAaCTBOPOB C ONpEeNEHHON MaccoBOM Jomeil
pacTBOPEHHOIO  BEIIECTBA; IUIAHMPOBATH W NIPOBOAUTH XHMHMYECKHE OSKCIEPUMEHTBHI IO
pacro3HaBaHHWIO PACTBOPOB IIEJOYel M KUCIOT € TIOMOILIbIO HMHIUKATOPOB  (JIAaKMYC,
dbeHondpTanenH, METHIIOPAHK U IP.).

K kon1y o0ydenus B 9 kiacce npeMeTHbIE pe3ybTaThl Ha 6a30BOM YPOBHE OTPa)KaOT
c(OpMHUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:

1) packpviéamv cMblCl OCHOBHBIX XMMHMYECKUX IIOHATUN: XMMHYECKUH DIEMEHT, aToM,
MOJIEKYJIa, HOH, KAaTHOH, aHHMOH, IIPOCTO€ BEIIECTBO, CII0KHOE BEIIECTBO, BAJIECHTHOCTD,
JJIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHMs, XHMMHWYECKas peaklus, XHUMHU4YeCKas CBs3b,
TETIOBOK 3((EeKT peaxiyu, MOJIb, MOJISIPHBI O0O0BEM, PacTBOp; DIEKTPOIUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJINTUYECKAsT JTUCCOLMALMS, PEAaKUMd HOHHOrO OOMEHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpaTUMbIE PEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHNH,



OKHUCJIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPONUs, amM(pOTEepHOCTS,
XUMHUYECKasl CBA3b (KOBaJEHTHAs, MOHHAs, METaJINIMYecKasi), KpUcTauInyecKasl peuérka, Koppo3us
METaJIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaKIMH, MPEAENIbHO JAOMyCTUMas KOHUEHTpPALMs
(ILAK) Bemectna;

2) ULTIOCMPUPOB8ams B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TMOHATUH (CM. 1. 1) M IPUMEHSTh 3TH
TIOHSITHUS TIPU OMKMCAHUH BEIIECTB U UX MPEBPAIICHUII;

3) ucnonvb3oéams XUMHYECKYI0 CUMBOJIUKY JUISI COCTaBJICHUs (OPMYJ BEIIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIIU;

4) onpedensamv BAaNEHTHOCTh M CTEIEHb OKUCICHUS XMMHYECKUX SJIEMEHTOB B COEIUHEHUSIX
pa3JINYHOIO COCTaBa; IPUHAUIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCYy COEIUHEHUH II0
dbopMynaM; BHII XUMHUYECKON CBsI3M (KOBaJEHTHAs, MOHHAs, METaUINYeCcKas) B HEOPTaHUUYECKUX
COCIMHEHUSX; 3apsiJ MOHAa MO XUMHUYECKOH (QopMysie; XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COETMHEHUM, TUIl KPUCTAJUTMYECKON pEelIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieams cmuica Ilepuonnueckoro 3akona . M. MenneneeBa U JEMOHCTPUPOBATH €r0
MOHUMAHUE: ONUCbIGamsv U Xxapakmepuzosams Tabmuunyio Qopmy Ilepuonnyeckoit cucTeMbl
XUMUYECKUX 3JIEMEHTOB: pa3iuvarh MOHITHS «TJaBHas moarpynmna (A-rpynma)» U «mnodouyHas
noarpynna (b-rpymma)», Manble u OoJbIMe TEPUOABL;, COOMHOCUMb O0O3HAYEHUS, KOTOpHIE
UMEIOTCS B NEPUOAMYECKON Tabiauie, ¢ 4YHUCIOBBIMU XapaKTEpPUCTUKaMU CTPOEHHUS AaTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3aps] s1pa, OOIIee YUCIO0 dJIEKTPOHOB U pacIipe/ie]ieHHe UX 1o
AJIIEKTPOHHBIM CJI0SIM); 00bACHAMb O0IIIE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB 3JIEMEHTOB U MX
COEIMHEHMI B IIpe/iesiaX MaJlbIX MEPUOAO0B U IJIaBHBIX MOATPYMH C YYETOM CTPOEHHS UX ATOMOB;

6) Kraccuguyupoeams XUMHUYECKUE DSJIEMEHTHl; HEOPraHWYeCKHE BEIEeCTBA; XWMUYECKUE
peakiuu (10 YUCIY M COCTaBYy Y4YacCTBYIOIIMX B PEaKUIUU BEIIECTB, MO TEIUIOBOMY 3 deKTy, Mo
M3MEHEHUIO CTENIeHEH OKHUCIEHHSI XUMUYECKHUX JIEMEHTOB);

7) xapakmepuzosams (onucviéams) o0IINE U CIEUPHUUESCKIEe XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPKAAsl ONMMCAHUE INPUMEpPaMU MOJIEKYJSIPHBIX M WOHHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

8) cocmaenames YpPaBHEHHUs JJIEKTPOIMTHUYECKOM JUCCOLMALMM KHCIOT, WLIEJIOYE U COJel;
MOJHBIE W COKpAamI€HHbIE YpaBHEHHUS peaklUuid HOHHOTO OOMEHa; YpaBHEHHsI peakluH,
MTOATBEPKIAOIINX CYIIECTBOBAHNE N'€HETUYECKOM CBA3U MEXAY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;

9) packpviéamsb  CYIIHOCTb  OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUN  IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

10) mpocHo3uposéams CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHUS; BO3MOKHOCTHU
IIPOTEKaHUS XUMUYECKUX NPEBPAILECHUN B PA3JINYHBIX YCIOBHSIX;

11) 6bluUCcaAMb OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB; MaCCOBYIO JIOJIIO
XUMHYECKOTO 3JIeMEHTa 1O (opMyJie COCIMHEHUS; MAacCOBYIO JOJIO BEIIECTBA B PAaCTBOPE;
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU pEaKIINH;

12) crnedogamv  TIpaBWJIAM  TOJB30BAHMSI ~ XUMHUYECKOM  MOCyAod H  JaOOpaTOPHBIM
o0opyaoBaHUEM, a Tak)Ke MpaBUiaM OOpAIEHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU
10 BBINIOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX OMBITOB IO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX
BeleCTB (aMMHUAKa U YTJIIEKUCIIOTO Trasa);

13) npoooums pPeaxKlyu, TMOATBEPKAAONINE KAYeCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM MyTEM XJIOpPHI- OpOMHI-, WOAWUI-, KapOoHaT-, (ocdar-, cunmkar-,
cynbdar-, THAPOKCUI-UOHBI, KATUOHBI aMMOHHSI U MOHBI U3YYEHHBIX METAJIOB, IPUCYTCTBYIOLINE
B BOJIHBIX PACTBOPAX HEOPTraHUYECKUX BEILECTB;

14) npumeHsms OCHOBHBIE ONEPALMA MBICIUTEIBHON JEATEIbHOCTM — aHAJIW3 WM CHUHTE3,
cpaBHEeHHE, 0000IeHNE, CUCTEMATH3aIUI0, BBISIBICHUE MPUYUHHO-CIEICTBEHHBIX CBA3eH — IS
W3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKIUHI; €CTECTBEHHO-HAYYHbIE METOABI IO3HAHUSA —
HaOII0IeHNEe, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (pEabHbIN 1 MBICIICHHBIH).



TemaTnueckoe NIAHUPOBAHUE
¢ OCHOBHBIMH BHIAMU JeATEIbHOCTH

8kJi1ace
Neri/n HanmeHnoBaHme Koi-Bo OCHOBHOE coJiep>KaHKe OcHOBHEBIE BUJIBI A€ITEITLHOCTH
TEMBI 4acoB
IlepBonauaiabn 5 Hpeamer xumun. Poib XUMHUH B )KU3HH Y€T0BEKA. PackpriBaTh CMBICIT OCHOBHEIX XHUMHYECKUX TTIOHATHIA:
ble XUMHYEeCKUue Xumud B CHCTEME HayK. Tella ¥ BEIEeCTBa. aToM, MOJIEKYJIa, XUMUUECKUN 3JIEMEHT, TPOCTOE
MOHSITUS Pu3ndecKre CBOWCTBA BEILECTB. ArperaTﬂoe BEIIECTBO, CJIOKHOE BEIECTBO, OTHOCUTEIIbHAA

cocrostaue. [loHATHE 0 METOAaX MO3HAHUS B XUMHH.
Uucrsie BemecTBa U cMecu.CriocoObl pa3aeneHust
cMmecei.

ATOMBI U MOJIEKYJTBI. XMUMUYCCKUE DIEMEHTEI.
CHUMBOITBI XUMHYECKHX deMeHToB. [IpocTrie
CIIO’KHBIE BEIeCTBa. ATOMHO-MOJIEKYIISIPHOE

yueHue. Xumudeckas popmyia. BaaeHTHOCTE aTOMOB
XUMUYECKUX 3JIEMEHTOB. 3aKOH IIOCTOSTHCTBA COCTaBa
BemecTB. OTHOCHUTEIBHAS aTOMHAsI Macca.
OTHOCHUTENbHAS MOJICKYJISIpHas Macca. MaccoBast 1071t
XUMUYECKOTO 3JIEMEHTA B COCIUHEHUU.

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMMHYECKON MTOCYI0M, ¢ IPABUIIAMHA
paboThI B TabopaTopuu U npuémMaMu 00paiieHus ¢
nabopaTOpHBIM 00OPYIOBAaHHEM, H3yUCHHE U
onvcanue PU3NISCKUX CBOMCTB 00pa3IoB
HEOPTaHUYECKHUX BEIECTB, HA0I0/IcHIE (PU3MUECKUX
(nmaBieHUE BOCKA, TasHUE JIbJIa, pACTHPAHUE caXxapa B
CTYTIKE, KATICHUE Y KOHJIEHCANHS BOJIbI) 1 XUMHUYECKHX
(Tropenwme cBeuw, IPOKATNBAHNE MEIHOU TTPOBOJIOKH,
B3aMMO/ICHCTBHUE Mejla C KHCITOTOM) SIBICHUH,
HaOII0ZICHNE U OMMCAHNE TIPU3HAKOB POTEKAHUS
XUMUYCCKUX peakiuii (pa3ioxKeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapus,
pasnoxenune ruapokcuaa meau(Il) mpu HarpeBanumy,

aTOMHAas M MOJISKYJIIpHas Macca
PackpsIBaTh poJib XMMHUH B IPUPOJIE U )KU3HU
4eJ0BeKa, €€ CBSI3b C IPYTUMHU HAyKaMU.

Paznuyate uncThIE BEllecTBa M CMECH; OJHOPOIHBIE H
HEOJTHOPOJIHBIE CMECH.

Paznuuats (1)I/I3I/ILICCKI/IG 1 XUMHNYCCKUEC ABJICHUA.
Onpenensars NpU3HAKU XUMUYECKUX PEAKIIU,
yCIIOBHS UX NpoTeKaHus1. OOBSICHATE CYITHOCTD
(1)I/I3I/I‘ICCKI/IX 1 XUMHUYECKHUX SBICHUH C TOUKU 3pCHUA
ATOMHO-MOJIEKYJISIPHOTO YUECHHUSI.

CrnenoBaTh anropuTMaM HCIIOJIE30BaHUSL
OKCIICPUMEHTAJIBHBIX METOJ0B — HaGJ’IIOZ[eHI/IH u
IKCTIEPUMEHTA.

HabmonaTh 1 onuchiBaTh 0OBEKTHI TPH MPOBEACHUN
JIEMOHCTpAIUil 1 1a00paTOPHBIX OIBITOB IO
U3yUYeHUIO (PU3NUECKUX CBOMCTB BEIIECTB, CIIOCOO0OB
pa3zaeseHus CMeceil BELIECTB.

CrnemoBaTh MpaBWIaM MOJIb30BAHUS XHMAYECKON
MOCYIOH ¥ TaOOpaTOPHBIM 000PYIOBAHUEM, a TAKKE
MpaBUJIaM OOPAIICHUs C XHUMUYECKUMU BEIIECTBAMU B
COOTBETCTBHH C HHCTPYKIIUEH NP BBHITOTHECHUH
mpaKTHyecKoi padboter Ne 1.

BricTpauBaTh pa3sBEPHYThIE NMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOH Ha UHPOPMAIIHIO U3 YICOHHUKA U
CIIPAaBOYHBIX MaTepPHAIIOB, TPAMOTHO HCIIOJIE30BATh




B3aMMO/IEHCTBUE ene3a ¢ pacTBopom conu Mean(Il),
CO3/IaHHE MOJIENICH MOJIEKYJT (IIapOCTEPIKHEBBIX).
Ilpaxmuyeckue pabomul:

Ne 1. IlpaBuna paboThl B 1a00paTOPUH U IPUEMBI
oOpaiieHust ¢ J1abopaTOPHBIM 000PYI0BaHUEM.,

W3Yy4YEHHBIN MOHATUIHBIN annapar Kypca XuMuu

- MIUTFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX
XUMHUYECKUX MOHITUN U IPUMEHATDH 3TH MOHATHUS IIPH
OTHMCaHUM BEILECTB U UX MPEeBpaIIeHUI

- HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocTaBiieHUs ()OPMYJI BEILIECTB U YPAaBHEHUI
XUMHUYECKUX PEeaKIUn

- pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, TOCTOSHCTBACOCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO yUEHHsI, 3aKOHa ABOTaipo

- OIPEJEINATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B
OMHAPHBIX COCTUHEHUSIX

- KIIaccu(UIMPOBATH XMMUYECKUE PEAKIUH (10 YHUCITY
¥ COCTaBY yYacCTBYIOIIUX B PEAKIIUU BEIIECTB, 110
TernoBomy 3 hexTy)

- BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U
MOJIIPHYIO MacChl BEILIECTB

- BBIYHCIISTH MacCOBYIO JOJI0 XUMUYECKOTO 3JIEMEHTA
o hopMyIe CoeANHEHHUS

- BBIYHCIISTh MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE

- MPUMEHSTH €CTECTBEHHO-HAYYHBIE METOBI IIO3HAHUS
- HaOJroIeHNEe, U3MEPEHUE, MOJETUPOBAaHUE,
9KCHEPUMEHT (PEaJIbHBINA M MBICIICHHBIH )

IMepuoguveckuii
3aKOH U
Iepuoguveckas
cucremMa
XHMHUYECKHX
anemenToB . U.
MenpaeseeBa.
Crtpoenue
aTOMOB.
XuMuyeckas
CBSI3b.
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[TepBbIe NOMBITKH KIACCH(PHUKAIIMA XUMHYECKUX
s1eMeHTOB. [IoHsATHE O rpynIax CXOIHBIX AJIEMEHTOB
(IIeTOYHEIE U METOYHO3EMETBHBIC METAJLIHI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE
00pa3yrT am(poTepHbIE OKCHUBI U TUAPOKCHIBI.
Ilepnonuyeckuii 3akoH. Ileproguueckas cuctema
xuMudeckux sneMeHToB .M. Menneneena.
KopoTkonepuoHas u JyinHHOTIEPUOAHAS (OPMBI
Tlepuoarueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB
J.N. Menneneesa. [lepuossl u rpynmsl. usnyueckuit
CMBICII TOPSAIKOBOI'O HOMEPa, HOMEPOB epuoa u
rpymisl 3nemenTa. Ctpoenue atoMoB. CocTaB
ATOMHBIX sijiep. M30TOmbI. DIIeKTPOHBL.

PackpbIBaTh CMBICH IEPHUOJUYECKOTO 3aKOHA.
OnwuceiBaTh cTpoenue Tadnuisl «llepuomudeckas
cucTeMa XuMu4deckux daeMmeHToB [[.M1. Menneneeray.
MoaenupoBaTh CTPOCHUE aTOMa, SHEPTETUUECKUX
YPOBHEW U MOAYPOBHEW MPHU MOMOIIU PUCYHKOB,
AIEKTPOHHBIX KOH(PHUTYpaIHil 1
ANEKTPOHHOTpahUIecKuX (HOPMYIL.

[MosicHsTh hU3MUYECKUIT CMBICT TIOPSIIKOBOT'O HOMEDPA,
HOMEPOB NIEPUOJIa U TPYHIIbI AJIEMEHTA.
XapakTepu3oBaTh XUMUYECKHUE 3JIEMEHTHI MEPBBIX
TPEX NEPUOJIOB, KAIWM, KaJbLUA U UX COEOUHEHNUS 110
nonoxkenuto B [lepunoauueckoii cucteme 1. 1.
Menpeneena.




CTpoeHUesIeKTPOHHBIX 000JI0UEK aTOMOB TepBhIX 20
XUMUYECKHUX 37eMEHTOB [lepnoanueckoi cucTemMsl
H.U. MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA 110 €T0 MOJI0KEHUIO B [leproanueckoi
cucreme J[.. MenneneeBa. 3akoHOMEPHOCTH
U3MEHEHHUSI payca aTOMOB XUMUYECKUX 3JIEMEHTOB,
METaJNINYECKUX U HEMETAJUIMYECKUX CBOMCTB MO
rpynmnaM u nepuojam. 3Hauenue [lepuoauueckoro
3aKkoHa H [leproanueckoil CHCTEMBI XUMHUUECKUX
3JIEMEHTOB JUISl pa3BUTHUS HAYKHU U NpakTuku. .M.
MeHpeneeB - y4€HBII U IpakJaHuH. XUMHUYECKast
cBs13b. KoBaneHTHas (MONIsIpHAS U HETIONIApHAs )
CBA3b. DJEKTPOOTPULIATETBHOCTh XUMUYECKUX
3nemMeHTOB. VIoHHAas CBs3b.

Xumuueckuil IKcnepumenm:

Lemoncmpayuu:

BzaumoaeiicTBre THAPOKCHIA IIUHKA C pACTBOPAMU
KHUCJIOT U 1enoued. MoaenmpoBaHUeE CTPOCHUS
MOJIEKYJI IPY IOMOILU PUCYHKOB, MOJIENIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX popmyir. Tabmuria
«ITepuoamueckas cucreMa XUMUYIECKHIX 3JIEMEHTOB
.. Menneneeray.

Jlabopamopnvie onvimol

OzHakomuteHue ¢ 00pa3amMu METalJIOB U HEMETAIJIOB

OOBSACHATH 00IIKE 3aKOHOMEPHOCTH B U3MECHEHHUH
CBOMCTB XMMHYCCKHX JJIEMEHTOB (M3MCHCHUE
PaanycoB aTOMOB, JIEKTPOOTPULIATENBHOCTH,
BaJICHTHOCTH) U MIX COCIMHEHUH B TIpeiesiaX Majbix
MIEPUOA0B U TJIABHBIX MOATPYIII C YUETOM CTPOEHUS UX
aTOMOB;

YyacTBOBaTH B COBMECTHOU pabOTe B Mape WK
rpymme. BeicTpauBath pa3BEpHYThIC MUCEMEHHBIEC U
YCTHBIE OTBETHI C ONIOPOH Ha WH(OPMAITHIO 13
y4eOHUKA W JPYTHUX UCTOYHUKOB, B TOM YHCIIE
Hurepnera

--PacKpBIBATh CMBIC]I OCHOBHBIX XUMUYECKUX
MOHATUM: aTOM, MOJIEKYJIa, XUMUYECKHU I JJIEMEHT,
MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCT,
OTHOCUTEIbHAs aTOMHAs U MOJIEKYJISIpHasi Macca

-- WUTFOCTPUPOBATh B3aMOCBSA3b OCHOBHBIX
XUMUYECKUX TMOHATUH U MIPUMEHATH 3TH MOHATUS [IPU
ONMCaHUM BEUIECTB U UX NIPEBPALIECHUN

- UCMOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIs
cocTaBJIeHUS (POPMYIT BEIIECTB M YpaBHEHUI
XUMUYECKUX PEaKIIHi

- pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHS MacChl
BEIIIECTB, TOCTOSIHCTBACOCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUCHHS, 3aK0OHa ABOTaIpO

- OIIPEAECIIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B
OMHAPHBIX COCTMHEHMIX

- BBIYUCIISITE OTHOCUTENIBHYIO MOJIEKYISIPHYIO U
MOJISIPHYIO MaccChl BEIIECTB

- IPUMEHATH €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
- HaOTI0IeHNE, -PaCKPBIBATh CMBICT OCHOBHBIX
XUMUYECKUX IMOHATUH: PO aTOMA, MIEKTPOHHBIN
CJION aToMa, aTOMHasi OpOUTAIIb, paJNyC aToMa,
XHMMYECKas CBsI3b, MOJSPHAS U HETIOSpHAs
KOBAJICHTHAs CBS3b, 3JIEKTPOOTPUIIATEIILHOCTH, MOHHAS
CBSI3b, HOH, KATUOH, aHUOH, CTEIIEHb OKUCIIEHUS

- KJIaCCU(UIMPOBATh XUMHUYECKUE SIIEMEHTBI

- OIIMCHIBATh M XapaKTEPHU30BaTh TAOIMYHYIO hopMy




IIepronnueckoii CUCTEMBI XUMUYECKUX IEMEHTOB:
pas3nuyaTh MOHATHS «IJIaBHAs moArpymnmna (A-rpymma)y»
u «mmobouHas noarpymmna (b-rpynma)y, «mamsie» u
«OOTBIIINEY TTIEPHOJIBI

- COOTHOCHTBH 0003HaUYEHHS, KOTOPBIE HMEIOTCS B
tabnuue «Ilepnoanyeckas cucreMa XUMHUYECKUX
anemenToB /.. MenneneeBay ¢ YNCIOBBIMHA
XapaKTePUCTUKAMH CTPOSHHSI aTOMOB XUMHUYECKUX
3JIEMEHTOB (COCTAaB U 3apsiA sApa, o0Iiee Yucio
JJIEKTPOHOB U PACIpE/ICTICHUE UX IO AJICKTPOHHBIM
CIIOSIM)

- OTIpENeNATh BUJ XUMHYECKOH CBS3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTAaHMUYECKUX COCTUHEHUSIX

Baxneiimue
NnpeacTaBUTEN
HEOpraHu4ecKuXx
BellecTB.
IIpocTtbie
BelllecTBA.

KonnuectBo BeniectBa. Monbs. MouisipHast macca.
B3aumocBs3b KoJIHUECTBa, MacChl ¥ YUCIIa
CTPYKTYPHBIX €UHHMII BelecTBa. PacuéTsl o
(hopMynaMm XUMHUYECKHX COSTMHEHHI.
ModsipHbIi 00BEM Ta30B.

Xumuueckuii IKCnepumenm:
Jlemonucmpayuu:

HaOroIcHNE 00pa3IoB BEIIECTB KOJIUYECTBOM |
MOJTb; U3y4YEeHHE 00pa3I[0B BEMIECTB METAILJIOB H
HEMETAILIOB.

Buviuucnenus:

00BEMa, KOJIUYECTBA BEIIECTBA I'a3a 10 €ro
U3BECTHOMY KOJIMYECTBY BEIIECTBA WIN 00BEMY;
00BEMOB ra30B IO YPAaBHEHUIO PEAKITUN HA
OCHOBE 3aKOHa O0OBEMHBIX OTHOIIEHUH ra30B

BrruucasTe MOJISIpHYIO Maccy BEILLECTBA,
KOJIMYECTBO BEIIECTBA, 00BEM Tra3a Mo (opMyiaM.
YyacTBOBaTh B COBMECTHOU pabOTe B IPYIIIIE.
BeicTpauBarth pa3BEPHYTHIE IMCBMEHHBIE U
YCTHBIE OTBETHI C OTMIOPON Ha MH(POPMALIHIO U3
y4eOHUKa U CIPABOYHBIX MaTEPHUATIOB, TPAMOTHO
MCIIOJIb30BaTh U3yYEHHBIN MOHATUIHBIA anmapar
Kypca XUMHUH

-pacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TTOHATHH:
aTOM, MOJICKYJIA, XHUMHYCCKAH 9JICMCHT, IIPOCTOC
BCHIECTBO, CJIOKHOC BCIICCTBO, MOJIb, MOJISIpDHAA
Macca, MmaccoBas A0JIs1 XUMHYCCKOI'0 3JICMCHTA B
COCAMHEHHH, MOJISIPHBIA 00BbEM, XMMUYECKasi peaKIus
-- WJNTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX
XUMHYCCKUX MOHATHHA U IIPUMCHSATH OTU IIOHATHUA IIPU
OIIMCAaHWUM BEILECTB U UX NPEBpaLICHUM

- UCIIOJIb30BAaTh XUMHWYCCKYIO CUMBOJIUKY JJIA
cocTaBJIeHUS (POPMYJT BEIIECTB M YpaBHEHUI
XUMHUYECKUX PEeaKlUiC yuacTheM BOJIOPOIa U
KUCII0pOa.

- paCKpbIBATb CMBICJI 3aKOHOB COXpAaHCHUS MACChl
BEIIIECTB, TOCTOSHCTBACOCTABA, ATOMHO-
MOJIEKYJIIPHOTO yUEHHsI, 3aKOHa ABOrazipo

- onpCacisiTb BAJICHTHOCTb ATOMOB 3JICMCHTOB B




6I/IHapHI>IX COCAMHCHUAX

- BBIUUCIIATH OTHOCUTEIBHYIO MOJICKYJIIPHYIO U
MOJISIPHYIO MacChl BEIIECTB

- IPUMCHATH €CCTCCTBCHHO-HAYUYHBIC MCTO/IbI ITO3HAHUA
- HaOJII0IeHHE, - PACKPBIBATh CMBICIT OCHOBHBIX
XUMHYECKUX TOHSATHIA: OKCHJI, KUCIIOTa, OCHOBAaHUE,
COJIb

- CJIe/IOBATh MPABHJIAM IT0JIb30BAHHS XUMUYECKOM
MOCYIOH ¥ TaOOpaTOPHBIM 000PYIOBAaHUEM, a TAKKE
npaBHIaM OOpaIeH s C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIHUSMH 110 BBITOJHEHHIO JIAOOPATOPHBIX
XMMHYECKUX OIBITOB 10 OIYYSHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (BOJAOPOIa M KUCIOPOIa)
XapakTepu3oBath (ONMUCHIBATh) (pU3HUECKUE U
XUMUYECKHE CBOWCTBA BOJIOPOJIA, CTIOCOOBI €T0
nojyd4eHusi, npumenenue. Cobupars npudbop s
TIOJTYYEHHST BOJIOPOJIA.

BaxxHeiimue
NMpPeACTABUTEIN
HEOPraHu4ecKuXx
BelecTB.
CroxkHble
BelecTBa.
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Crenens okucnenns. Kiaccudukanus
HEOPraHW4ecKuX coenHeHUH. OKCUIBI.
Krnaccupukanus okcnaos: coiaeoOpasyromnme
(ocHOBHBIE, KUCIIOTHBIC, aM(OTEPHBIC) U
HecoseoOpa3syromue. HomeHknaTypa OKCHIOB.

®duznueckue cBOMCTBa OKCUAOB. [lonydyeHnue okcuaoB.

OcHoBanus. Kinaccudukanus OCHOBaHHUI: MET0UN U
HEpacTBOpUMBIC OcHOBaHU. HoMeHkaTypa
ocHOBaHUM. OU3NYECKHE CBOMNCTBA OCHOBAHUIA.
ITonyuenune ocnoBanuii. Kucnotel. Kitaccudukarms
kucioT. Homenkmarypa xucnot. @usndeckre
cBoiicTBa kucnot. Conu. HoMenknatypa conen.
®duznueckue cBoicTBa coneil. [lomyuenue coneit.
AMopGHBIE 1 KPUCTALUTHYECKHUE BEIIECTBA.
MeXMOJIeKyISIpHbIE B3AUMOACHCTBUS. THIIBI
KPUCTAUIMYECKUX PEMIETOK. YHCThIE BEUIECTBA U
cmecu. CriocoObI pasnenenus cMmeceil. MaccoBast
1 00bEeMHas 10JIM KOMIIOHEHTa cMecH. Bo3ayx -
cMmech razoB. CocTaB Bo3ayXxa.

XuMHUYeCKHUI IKCIIEPUMEHT: ONIPe/IeJICHHE

KnaccudunmposaTts n3ydaeMble BEIIECTBA 10
COCTaBYy U CBOWMCTBAM.

CoctaBiarh HopMysbl OKCHIOB, KUCIIOT,
OCHOBaHMH, COJIEH U HA3bIBATh UX IO
MEXIYHApOJAHONU HOMEHKIIAType.

[TpoBOANTD XUMHUUYECKHUIT IKCIIEPUMEHT TIPU
pasliesieHuu cMeceii (Ha mpuMepe OYUCTKH
MIOBApEHHOM COJIM) B XOJAETPAKTHUYECKOH paboThI Ne 2.
-pacKpbIBaTh CMBICII OCHOBHBIX XHMHUUYECKHUX MOHSTHIL:
aToOM, MOJICKYJIa, XUMHUYECKHUI JJIEMEHT, IPOCTOE
BEII[ECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOTHOPO/IHAs), BAJICHTHOCTh, OTHOCHTEIbHASI
aTOMHas ¥ MOJIEKYJISIpHAsl Macca, KOJINYECTBO
BEIL[ECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBast J0JIst
XMMHYECKOTO 3JIEMEHTA B COCTHHEHUU

- WUTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX
XUMHUYECKHUX ITOHATHN 1 IIPUMCHSATH O3TU IMOHATUA IIPU
OIMCaHHUU BEIECTB U UX IPEBPALICHUH

- OIIPE/ICIISITh CTEIICHb OKUCIICHUS DJIEMEHTOB B




pacTBOPOB KUCJIOT U LIETOYEH C MTOMOLIBIO
WHAWKATOPOB, UCCIICAOBAHUC 06pa3u013
HEOPraHNn4CCKNX BEUIECTB PAa3JIMYHBIX KJIACCOB,
HaGHIOIlCHI/Ie N3MCHCHUS OKPACKHU MHIUKATOPOB B
pacTBOpax KUCJIOT M IIENIoUeH, U3y4eHue Crioco0oB
pasmeneHus cMecel (C TTOMOIIBI0 MarHuTa,
(hUIBTpOBaHME, BEITIAPUBAHKE, TUCTHILIIAIINS,
xpomatorpadus), MpoOBeACHNE OUYNCTKH OBApEHHOMH
coJu,

Ilpakmuueckue pabomul

Ne2. «Pa3nenenue cmecell (Ha mpuMepe OUNUCTKU
HIOBAPEHHOM COJIN)».

OMHAPHBIX COCMHEHHIX

- PacKphIBaTh CMBICII OCHOBHBIX XUMHUECKUX MTOHITHH:
OKCH/I, KHCJIOTa, OCHOBaHHE, COJTb

- OTIpENeNISATh IPHUHAAJICKHOCTD BEMIECTB K
oTpeeIEHHOMY KJIACCy COeIMHEeHuit o hopMyaam

- KJTacCU(UIIPOBATh HEOPTAHWIECKHE BEIIECTBA

- XapaKTepH30BaTh (OMHICHIBATE) OOIIHE XUMUICCKUE
CBOICTBa BEILECTB PAa3IUUHBIX KJIACCOB, MOATBEPKAAS
OIMHMCaHUE MPUMEPAMHU MOJICKYJISIPHBIX YPaBHCHUN
COOTBETCTBYIOIINX XUMHUUECKUX PEaKIii

- IPOTHO3UPOBATHCBOHCTBABEIIECTBB3AaBHCUMOCTHOT
HX Ka4eCTBEHHOI'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS
XUMHYECKUX MTPEBPAIICHNN B PA3TUYHBIX YCIOBUIX

- CJIeJI0BaTh MPAaBUIIaM TIOJIb30BaHMS XUMHUYECKON
MoCy10H 1 1a00paTOPHBIM 000PY/IOBAHUEM, & TAKKE
MIpaBUIIaM OOpAIeHHs C BEIIECTBAMH B COOTBETCTBUH
C MHCTPYKIMSMH TIO BHITTOJTHEHHUIO JIAO0OPATOPHBIX
XUMUYECKUX OIBITOB, INIAHUPOBATH U IPOBOAUTD
XUMUYECKUE SKCIEPUMEHTHI 110 paclio3HaBaHUIO
PacTBOPOB MIETOYEH U KUCIOT C TOMOIIBIO
WHINKATOPOB (J1akMyc, (eHonTarenH, METHIOPAHX U

JpyTHUE)

4. A3menenus,
npoucxoAsiue ¢
BellleCTBAMHU.
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dusnueckne U XUMHYCCKUE SBICHHA. XUMUUeCKas
peakmmsi u e€ pu3Haku. 3aKOH COXPaHECHUS MaCcChl
BellecTB. XuMuueckue ypaBaenus. Kitaccudukarms
XUMHUYECKUX PEaKIi (COSIMHEHNUS, PA3TIOKEHIS,
3aMeIIeHUs, OOMEHa).

TemnoBoii 3pdekT XUMHUUECKOH peaKiuy,
TEPMOXUMUYECKUE YPABHEHHUSI, FK30- U

OHAOTCPMHUYCCKUE PCAKIIUH. Tormugo: Yrojib 1 METaH.

Pacuérel 10 XUMUYECKUM YPABHEHUSM.

Kucnopogn - anemMeHT u mpocToe BEIIECTBO.
Haxoxmenune kucimopoaa B mpupoe, Gusndeckue u
XUMUYECKHE CBOMCTBA (peakimu ropeHust). OKCUIBL.
[Tpumenenue kucnopoaa. CriocoObl MOTy4IeHUS
KHCJIOpOJa B 1a00paTOPUH U TPOMBIILICHHOCTH.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY IS
cocTaBleHUs (OPMYJT BEIIECTB, MOJICKYJISIPHBIX
ypaBHEHUN XUMHYECKUX pEaKUuil ¢ ydacTueM
KHCIIOpoa. XapakTepu3oBaTh (OMHUCHIBATD)
COCTaB BO3/lyXa, GU3NYECKUE U XUMUUECKHE
CBOWCTBA KHCIIOPO/a, COCOOBI €ro MOIy4eHUs,
IPUMEHEHHUE U 3HAYCHUE B IPUPOJIE U KU3HU
YeJI0BEKA.

CpaBHUBATH peaKIMK FOPEHUS U MEIEHHOTO
OKHCJICHUSI.

OOBSCHATH CYIIHOCTh SKOJIOTHUYECKHUX IPooIIeM,
CBSI3aHHBIX C 3arpsI3HEHHEM BO3/yXa.
CrnepnoBath nmpaBuiiaM 6e30macHoi paboThI B




Kpyrosoport kucnopozaa B mpupoje. O30H -
AIIOTPOITHAS MOAM(HKAIMA KHCIOPOaa. 3arpsi3HeHHe
BO3/yXa, yCUJICHHE TapHUKOBOTO 3 (heKTa,
paspylieHne 030HOBOro ciosi. Bogopon - aneMeHT u
npocToe BemecTBo. HaxoxaeHue Bogoposaa B
npupoje, GU3ndecKue U XUMHYeCKHe CBOICTBA,
MIpUMEHEHHE, CTIOCOOBI TOTyIeHUSI.

XMMMH@CKMIJ IKCnepumenn.:

HaOmoAeHNE PU3HUECKUX (TIJIaBJICHUE BOCKA,
TasiHUE JIbJ]a, PACTUPAHUE caxapa B CTyIKe,
KHUIICHUE ¥ KOHJICHCAIIHS BOJIbI) 1 XUMHUECKHUX
(ropeHue cBe4H, MPOKATUBAHNE METHOM
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJIa C KHCIIOTOM )
SIBJICHUH, HAOIIOZICHUE U OMHUCAHUE TIPU3HAKOB
MIPOTEKAHUS XMMHUYECKUX PEaKIuil (pa3ioKeHue
caxapa, B3auMO/ICCTBUE CEPHON KHUCIIOTHI C
XJIOPUAOM Oapusi, pa3IoKEeHUE THAPOKCHIA
meau(Il) npu HarpeBaHuu, B3aUMOJICHCTBUE
)kenesa ¢ pactBopom cond Meau(I1)); nabmonenne
U OMUCAHHUC PC3YyJIbTATOB NPOBCACHUS OIbITA,
WTIOCTPUPYIOMICTO 3aKOH COXpPAaHCHUS MACChl
DuU3NYECKNE U XUMUYECKUE CBOMCTBA OKCUIOB,
OCHOBaHMI, KUCIIOT U colieii.l ' eHeTnuecKas CBSI3b
MEXIy KJIacCaMH HEOPTAaHHMYECKUX COSTUHEHUH.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

KaueCTBEHHOE ONpPEIeTICHUE CONePKAHUS
KHCIIOPOJIa B BO3/IyX€; MOJyUYeHHUE, COOMpaHUE,
pacro3HaBaHUe U U3y4YE€HHE CBOMCTB KUCIOPO/A;
HaOJTIOZICHUE B3aMMOICHCTBHSI BEIIECTB C
KHUCJIOPOJIOM M YCIIOBUSI BOBHUKHOBEHUS U
MpeKpamieHus TopeHus (Toxkapa); moJydeHue,
coOupaHue, pacro3HaBaHUe U H3yUeHUE CBOWCTB
BOZIOpo/i1a (TOpeHNe); B3aUMOICHCTBUE BOIOPOIa

1ab0paTopuu MPH UCTIOJIH30BAHUN XUMHUYECKOM
nocyzAbl U 000pyIOBaHUS, a TAKXKe MpaBUiIaM
oOpareHust ¢ TOPIOYNMU BEIIECTBAMHU.
[InanupoBaTh M OCYIIECTBIIATH HA PAKTHKE
XUMUYECKHUE SKCIIEPUMEHTBI, TPOBOIUTH
HaOJI0/IEHUS, J1eaTh BHIBO/IBI 10 Pe3yJIbTaTaM
IKCIIEPUMEHTA TIPH MPOBEICHUU JIA0OPATOPHBIX
OTIBITOB U MPAKTHUUECKON pabOTHI.
KnaccudunmpoBaTts n3ydaeMble BEIIECTBA O
COCTaBY U CBOMCTBAM.

CoctaBnarb (HopMysbl OKCHIOB, KUCIIOT,
OCHOBAaHMI, COJIEH U HA3hIBATh UX I10
MEXIYHApOJIHONU HOMEHKIIAType.
[IporHo3upoBaTh CBOMCTBA BELIECTB HA OCHOBE
00X XUMHYECKUX CBOMCTB M3YYCHHBIX
KJIACCOB/TPYIII BELIECTB, K KOTOPHIM OHU
OTHOCSTCS.

CocTaBisiTh MOJIEKYJISIPHBIE YPABHEHUS PEAKIUM,
WUTIOCTPUPYIOUIUX XUMUYECKHE CBOMCTBA U
CIOCOOBI OJTyYEHUS BEIIECTB U3YYEHHBIX
KJIACCOB/TPYIIIL, & TAK)KE TOITBEPKIAIOIIIX
TEHETUYECKYIO B3aUMOCBA3b MEXIY HUMH.
[Ipon3BOUTH BEIYKMCIICHUS 110 YPAaBHEHUSM
XUMHYECKUX PEAKIUH.

BeicTpauBarth pa3BEPHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OTMIOPON Ha MH(POPMALIHIO U3
y4eOHMKa U CIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
MCIIOJIb30BaTh U3yYEHHBIN MOHATUIHBIA anmapaT
Kypca XUMHH

--paCKpbIBaTb CMBICJI OCHOBHBIX XUMHYECCKUX
MOHATHM: aTOM, MOJIEKYJIa, XUMUYECKHUH JJIEMEHT,
IIPOCTOC BCIICCTBO, CJIOKHOC BCIICCTBO, CMECh
(omHOpOIHAST ¥ HEOJHOPOIHAS ), BAIIEHTHOCTD,
OTHOCHUTCJIbHAA aTOMHAasA U MOJICKYJIIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPDHAsI Macca,




¢ okcuaoM meau(IT) (Bo3aMOKHO HCTIONIb30BaHKE
BHJICOMATEPHAIIOB);

OO0pa3ibl HEOPraHMYECKUX BEIIECTB PA3IMUHBIX
KJ1acCcOB. OMBITHI, WUTIOCTPUPYIOLTUE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKHUX BEIIECTB.
Jlabopamophvie onvimol

O3HakomiieHHE ¢ 00pa3iiaMu OKCHUJIOB U OTICAaHUE
UX CBOMCTB.

BianmoeiicTBre KUCIIOT ¢ METaJIaMH
OrnpezenieHne pacTBOPOB KUCIIOT U LIEJIOYEH C
MTOMOIIBIO MHIUKATOPOB.

N3yuenue B3auMOACHCTBUS KUCIOT C METAJIJIAMH,
peaKkIuil HeNTpaIu3aruy.

BzaumoneicTeue pactBopa CEpHON KUCIOTHI C
okcuom meau (11).

[Tonyuenue HepaCcTBOPUMBIX OCHOBAHUM.
BriTecHeHne ogHOTO METaJIIa APYTHM U3
pacTBOpa COIH.

Boruucnenus:

MOJIEKYJIIPHON MacChl KUCJIOPO/Ia U 030Ha Ha
OCHOBAHHMH aTOMHOM MacChl XUMHYECKOTO
SJICMCHTA;

M0 YPAaBHCHUSIM XUMHYECKOU PEaKIINH:
KOJIMYECTBA BeIlleCTBa, 00bEMa, MACCHI 10
M3BECTHOMY KOJMYECTBY BEIIECTBA, 00BEMY,
Macce peareHTOB UM IPOIYKTOB PeaKuu
Ilpakmuueckas paboma

Ne 3. Tlonyuenue u cobupaHue KUCIOPOAa,
W3Y4YEHHUE €TI0 CBOMCTB

Ne 4 TTonyuenue u cobupanue Bo10poaa,
W3YYEHHUE €r0 CBOMCTB.

MaccoBasi J0J1s1 XAMHUYECKOTO 3JIEMEHTa B COSIMHEHHH,
MOJISIPHBIN 00BEM, XUMHUECKAs PeaKIus,
Knaccu(UKaIMs PEaKIUi: PeakIui COCMHCHUS,
PeaKIuu pa3jiokKeHHs, PeaKIUU 3aMEIICHUS, PEaKI[UH
0o0MeHa, 9K30- U SHAOTEPMHUYCCKHE PEaKIHH,
TEIIOBOH 3(()EKT peaKIuu

- WLTIOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX
XUMHUYECKUX MTOHITUN U IPUMEHSTH 3TH MOHATHUS IPU
OIMCaHUH BEIECTB U UX MPEBPAIICHUH

-- UCIIOJIb30BaTh XUMHNYCCKYIO CUMBOJIMKY JJIsd
cocraBjicHUs (JOPMYJI BEIIECTB U YPABHEHUIH
XUMHYCCKUX PEAKIUit

- PacKpBIBaTh CMBICI 3aKOHOB COXPAHEHHS MACChI
BEIIECTB, OCTOSTHCTBACOCTABA, ATOMHO-
MOJICKYJISIPHOTO Y4€HHUsI, 3aKOHa ABOTapo

- OTIPENICNIATH BAJICHTHOCTh ATOMOB BJIEMEHTOB B
OMHAPHBIX COCIMHCHHIX

- Kilaccu(UIMPOBATH XUMUYECKUE PEAKIUH (10 YHUCITY
Y COCTaBYy YYaCTBYIOIIUX B PEAKIMH BEIIECTB, IO
TeII0BOMY 3P HEKTY)

- BBIUHCIISITh OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U
MOJISIPHYIO MacChl BEIIECTB

- BBIYHCIIATH MaCCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTa
1o GopMyJie COeTMHECHUS

- IPUMCHATH €CTCCTBECHHO-HAYYHBIC MCTO/Ibl ITIO3HAHWA
- HaOMIO/ICHNE, U3MEPEHHE, MOJICIIMPOBAHUE,
IKCHIEPUMEHT (PEaTbHBINA M MBICIICHHBIH )

S5.PacTBopenue.
PacTBOpBI.
CaoiicTBa
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PactBopel. HachllieHHBIE Y1 HEHACBIIIEHHBIE PACTBOPBL.
PactBopuMoOcCTE BemecTs B Boje. MaccoBas qoist
BEIIECTBA B pacTBOpe. MaccoBas 101 XUMHUYECKOTO

Hcnonb30BaTh XUMHUECKYIO CUMBOIIUKY IS
COCTaBIJICHUS (POPMYJT BEIIECTB, SJICKTPOHHOTO
OasaHca peakIHid.




pacTBoOpoB
3JIEKTPOJIUTOB.
OKHCINTENBHO-
BOCCTAHOBHTEJIBH
ble peaKnum.

3JIEMEHTA B COSJIUHEHUH.
®duznueckue cBOMCTBa BoAbl. Boaa Kak pacTBOPUTENbD.
XuMHUYECKHE CBOKCTBA BOABL. Posb pacTBOpOB B
MPHUPOJIC U B KU3HU YesoBeka. KpyroBopot BobI B
npupoje. 3arpsi3HeHne NpUpoIHbIX BoJ. OxpaHa U
OYHCTKA MPUPOTHBIX Boa. Kitaccudukarms
HEOPTaHUIECKUX coeaMHCHMH. OKCHIBL.
Knaccudukariyst OKCHI0B: coIeo0pasyromiye
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIC) U
Hecosreobpasyromue. HoMeHkatypa okCHIIOB.
dusnueckue 1 XUMHUUECKHE CBONCTBA OKCHUJIOB.
[omyaenue okcuaos. OcHoBanus. Knaccudukarus
OCHOBAHMM: IIETOYU U HEPACTBOPUMBIE OCHOBAHUS.
Howmenknatypa ocHoBaHuii. @u3znueckue u
XMMHUUYECKHE CBOKCTBA OCHOBaHUH. [lonyueHue
ocHoBaHmit. Kucnotsl. Kitaccugukarus Kucior.
Homenknatypa kucinor. @Pu3nyeckue U XUMHYECKHE
cBoMcTBa KUCHOT. P akruBHocTH MeTamioB H.H.
bexkeroa. [lonyuyenue kucnot. Conu. Homenknarypa
coJieit. Ou3ndecKkne U XUMHYECKIE CBOIMCTBA COJICH.
Tlonyuenue coneit. ['eHeTnueckas CBSI3b MEXIY
KJIACCaMU HEOPTaHUYECKUX COCTUHEHUN.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU.
IIporiecchl OKUCICHHUS B BOCCTAHOBJICHHUS.
OKHCIIMTEIN U BOCCTAHOBUTEIIN

XuMUYeCKU IKCIIEPHUMEHT:

HN3YyUYCHHUC o6pa3u013 B€IICCTB METAJIJIOB 1 HCMCTAJIJIOB,
03HAKOMIJICHHE C 00pa3IiaMu OKCHUIIOB U OTIHCAHUE
HX CBOMCTB; HCCIIeJ0BaHue 0COOEHHOCTEMN
pacTBOPEHUS BEWIECTB € PA3IMYHON
pacTBOPUMOCTHIO; TPUTOTOBIICHUE PACTBOPOB C
OnpeAeNIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO
BEIIIECTBA; B3aMMOJICIICTBHE BOABI C METAIIIAMU
(HaTpuieM U KanmbIeM) (BO3MOXKHO
WCITI0JIb30BAaHUE BUICOMATEPHAIIOB); OTIPEICTICHUE

IIporuo3upoBaTh CBOKCTBA BEILIECTB HA OCHOBE
O0IIMX XUMHUYECKUX CBOMCTB U3yUYEHHBIX
KJIaCCOB/TPYII BEIIECTB, K KOTOPBIM OHH
OTHOCSTCS.

CocTaBniTh MOJIEKYJISIPHBIE YPaBHEHUSI pEaKLIUH,
WUTIOCTPUPYIOIIUX XUMUYECKHE CBOWCTBA U
CHOCOOBI MOJTYYEHHUS BEIIECTB U3YUEHHBIX
KJIAaCCOB/TPYIII, a TAKKe NOATBEPIKIAOIINX
TE€HETUYECKYIO B3aUMOCBS3b MEXKIY HUMMU.
[Tpon3BOIUTH BBIYUCIIEHUS IO YPABHEHHUAM
XUMUYECKHUX PEAKLIUN.

[InanupoBaTh M OCYHIECTBIIATH HA MPAKTUKE
XMMHUUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJIr0/IeHNs, IeNIaTh BBIBOJIBI IO pe3ysbTaTaM
9KCHEPUMEHTa IPU MPOBEIEHUH Ja00paTOPHBIX
OIBITOB U MIPAKTUYECKUX PabOT.

CrnenoBatp npaBuiaM 0e30macHoil paboThl B
71a00paTOpUN IPU KCIIOJIB30BaHUH XUMUYECKON
MOCyAbl U 000pYyIOBAHUSI.

BeicTpanBath pa3BEpHYThIE INCEMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha HH(POPMALIHIO U3
y4eOHHUKa U CIIPaBOYHBIX MaTEpPHAIOB, IPAMOTHO
UCII0JIB30BaTh U3YYECHHBIM IOHATUWHBIN amnmapar
Kypca XUMHUH

OnpenensTh CTENIEHb OKUCIICHUS aTOMOB
XUMHYECKHUX 3JIEMEHTOB 0 popMyJiaM |
COCTaBJIATH (hOPMYJTbI OMHAPHBIX COSTMHEHHH TI0
CTCIICHHU OKHNCJICHUA aTOMOB XUMHWYECCKUX
JJIEMEHTOB.

OHpCI[CJ'DITB OKHCJIINTEJIb 1 BOCCTAHOBUTCIIb.
PaccraBisth k03¢ HUIMEHTHI B cXeMaX MPOCTHIX
OKHCJIINTCIBbHO-BOCCTAHOBUTCIbHBIX peaKI_II/II\/'I
METOJIOM 3JICKTPOHHOTO OallaHca.




pPacTBOPOB KUCJIOT U LIENOYEH C TOMOIIbIO
WHIUKATOPOB; UCCIIEIOBAaHUE 00Pa3IoB
HEOPTraHWYECKUX BEILECTB PA3IUYHBIX KJIACCOB;
HaOJIIOICHIE N3MEHEHUSI OKPACKH MHANKATOPOB B
pacTBoOpax KUCJOT U IIeJIoUel; n3ydueHue
B3aumoeicTeus okcuaa meau(Il) ¢ pacteopom
CEpPHOM KHUCIJIOTHI, KUCJIOT C METAJUIAMH, PEAKLIMI
HEWTpanu3alru; MOJIy4YeHHE HEPACTBOPUMBIX
OCHOBaHMH, BBITECHEHHE OJJHOTO METaJl1a APYrUM
13 pacTBOpPA COJIU; PEIICHUE IKCTIEPUMEHTATIbHBIX
3aJ1a4 1o TeMe «BakHelIme KiIacchl
HEOPraHUYECKUX COCIMHEHUI), B3aUMOICHCTBHE
TUJPOKCHUJIA IMHKA C pACTBOPAMU KHCIIOT U 11IeJI0YEH,
MMPOBCACHUEC ONBITOB, NJUTHOCTPUPYIOIIHUX TPUMCPLI
OKHCJIINTCIIBHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ
(ropeHnue, peakiuy pas3ioKeHus, COeTUHEHUS).

JdemoncTpaumu.

B3aumMopeiicTBre pacTBOpOB XJIOpUAa HATPUS U
HUTparta cepedpa. [lomyueHne HepacTBOPUMOTO
TUAPOKCH]IA U B3aUMOJICCTBUE €0 C KUCITOTaAMMU.
B3anMopaeiicTBHE KUCIOT C OCHOBAHUSIMHU.
BzanmojeiicTBre KUCIOT ¢ OKCHIaMH METaJIJIOB.
B3auMopaeiicTBrE KUCIOT ¢ METAJUIAMHU.
BsanmopeiicTBre KUCIOT C COJISIMU.
Bs3auMopeiicTBre nienoden ¢ KUCIOTAMU.
BsaumopeiicTBue 1enoueii ¢ OKCHIaMHu
HEMeTaJLUIOB. B3auMoielicTie mieoyei ¢
cossamu. IlomyueHue u CBOMCTBA HEPACTBOPUMBIX
OCHOBaHMii. B3anMoielicTBe OCHOBHBIX OKCHIOB
C KMCIIOTaMH. B3amMoseiicTBHEe OCHOBHBIX
OKCHIOB C BOIOH. BzammoneicTBre KUCIOTHBIX
OKCHJIOB C IICIOYaMHU.

Habmronats XMMHUYECKHE OTBITHI TIO0 TIIaHY,
AQHAJIM3UPOBATh U JIE€J1aTh BBIBOJBI.
HcnonwszoBate UKT mist co3manust Moaeneu,
MOATOTOBKH MPE3EHTALNUN, JOKIA/I0B 110 TEME.
BeicTpauBarth pa3BEpPHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OTMIOPON Ha MH(POPMALIHIO U3
y4eOHHUKa U IPYTUX UCTOYHUKOB, B TOM YHCIIE
Nurepuera

-pacKpBIBaTh CMBICII OCHOBHBIX XMMHUUYECKHUX MOHSITHIL:
aToOM, MOJIEKYJIa, XUMHYECKHUI1 JJIEMEHT, TPOCTOe
BEIIECTBO, CII0)KHOE BEIIECTBO, CMech (OAHOPOIHAS U
HEOJHOPO/IHAS), BaJIGHTHOCTb, OTHOCHTEJIbHAS
aTOMHasl ¥ MOJICKYJISIpHas Macca, KOJINYeCTBO
BEILECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J10JIs
XHUMHUYCCKOT'O 3JICMCHTA B COCAMHCHHUU, MOHHpHLII;'I
00BEM, XUMUYECKasl PeaKius, KiIacCuhuKanus
peaKIMii: peaky COeTMHCHHNS, PEAKIIUN Pa3I0KEHHS,
peaKIuy 3aMenIeHus], peakInid 0OMeHa, 3K30- U
9HIOTEPMUYECKUE PEAKINH, TETIIOBOH 3P PeKT
peaKIyH, pacTBOP, MACCOBAst 1OJIsI BEIIECTBA
(TIporteHTHAsT KOHIICHTPAIHS) B PaCTBOPE.

- WLTIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX
XUMHYECKUX TIOHATHH ¥ IPUMEHSTh STH HOHSTHUS IPU
OITMICaHHU BEIIECTB M UX MPEBPAIICHUN

- CIIeJIOBATh MPaBHIIAM MOJIb30BAHMS XHMUIECKON
TIOCYZI0H M 1a00paTOPHBIM 000pY/I0OBaHHEM, a TAKKE
IpaBHJIaM OOpamIeHus ¢ BEIECTBAMU B COOTBETCTBHU
C UHCTPYKIUAMU 110 BBITIOJITHECHUTO J'Ia60paTOpHI)IX
XUMUYECKUX OIBITOB IO MOJIYYECHUIO U COOMPaHUIO
ra3000pa3HbIX BEMIECTB (BOJAOPOIa M KUCIOPOIa),
IIPUTOTOBJIEHUIO PACTBOPOB C ONpPEAEIIEHHON
MacCOBOH J10JIei pacTBOPEHHOTO BEILIECTBA,
IUIAHUPOBATH U MIPOBOJIMTH XMMUUECKHE
9KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HIeJI04eH M KUCJIOT C MTOMOIIBI0 HHIHUKATOPOB
(makmyc, penondranenH, METUIOPAHK U JPYTHE)

- CJI/IOBATh MPABHJIAM TT0JIb30BAHHS XUMUYECKOM




Ipakmuueckasa paboma

Ne 5 no Teme «IIpuroToBiienue pacTBOpOB C
onpeAeIEHHON MacCOBOM 10JI€H PACTBOPEHHOTO
BEILECTBAY.

No6 Penrenne sKkcniepMEHTAIBHBIX 3371a9 110 TEME
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX
COEIUHEHUI.

Boviuucnenus:

[0 YPaBHEHUSAM XUMHUYECKON PEaKIIMU:
KOJINYECTBA BEILECTBA, 00bEMA, MAaCChI IO
U3BECTHOMY KOJIMUECTBY BEILECTBA, 00bEMY,
Macce peareHTOB WIN IPOAYKTOB PEAKIINU

MoCy0H 1 1a00paTOPHBIM 000PY/I0BAHUEM, & TAKKE
NpaBuiiaM OOpaIeHUs C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIUSAMH IO BHIMOIHEHUIO TA00PATOPHBIX
XMMHYECKUX OMBITOB 110 IPUTOTOBJICHHIO PACTBOPOB C
ONpeAEIEHHON MacCOBOM 10JIEH PACTBOPEHHOTO
BEIIECTBA, TNIAHUPOBATh U MPOBOJIUTH XUMUYECKUE
9KCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB
IEJTOUCH M KUCIIOT C TIOMOILBIO HHIMKATOPOB
(makmyc, peHondranenH, METUIOPAHXK U IPyTHUe)

PE3EPBHOE 0

BPEMI

OBLIEE 68

KOJIUYECTBO

YACOB IO

IMPOT'PAMME

9 kamacce

Ne HanmenoBanue Kon-Bo OcHoBHOE cofepKaHue OcHOBHBIE BUBI AEATEIBHOCTH
n/n TEMBbI 4acoB

Paznen 1.BenrecTBO 1 XMUMHUYECKHE PeaKIUun

1.1

[ToBTOpEeHUE N
yrayOneHue
3HaHUMI

Ilepuoanueckuii 3akon. [lepronuueckas cucrema
xumudeckux anemenTos .M. Menneneea. CTpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHMYECKHUX JIEMEHTOB NMEPBBIX TPEX NEPUOJIOB,

XapaKTemeBaTb XUMHYCCKUC DJICMCHTEI IEPBBIX
TPEX NMEePHUOI0B, KaJUs U KaJbLMA MO UX
nosioxkenuto B [lepuoauueckoii cucreme JI. M.




OCHOBHBIX
pas3zaenos
Kypca 8
KJacca

KaJnsl, KaJabIusl U X COCTMHCHUN B COOTBETCTBHH C
MOJIOKEHHUEM 3JIEMEHTOB B Ilepuoanueckoii cucrteme u
CTPOCHUEM UX aTOMOB.

CrpoeHHe BelIecTBa: BUABI XUMUYECKOHN CBSI3U. THITBI
KPUCTAJUINYECKUX PEUIETOK, 3aBUCUMOCTb CBOMCTB
BEIECTBA OT TUIIA KPUCTAINIMYECKON pEIETKY U BUAA
XUMUYECKOU cBs3u. Kimaccuukanmsi 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIeCTB (MEXKAyHAPOIHAS U
TpUBUAIbHAs). XUMUUYECKHUE CBOMCTBA BEILICCTB,
OTHOCSIITUXCSI K Pa3IMYHBIM KJIacCaM HEOPTaHUIECKUX
COCTMHCHUMN, TCHETUYECKas CBSI3b HEOPTaHMIECKIX
BELIECTB.

Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIIIMH KPUCTATUTMYCCKUX
PEIETOK HEOPraHUYECKUX BEILIECTB — METAJIJIOB U
HEMETAJUTOB (TpaduTa U aiMasa), CIIOKHBIX BEIICCTB
(x7opuna HaTpusL)

Menpaeneesa.
KnaccuduiupoBaTs 1 Ha3bIBaTh HEOPTAHUYECKUE
BEIL[ECTBA U3YUYEHHBIX KJIACCOB.
OnuceIBaTh 00IIME XUMAYECKHE CBOMCTBA
BEILECTB PA3IMYHBIX KJIACCOB, OJITBEPKAATh
CBOICTBa MPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUI
XUMUYECKHUX PEAKLUN.
Onpenensarb BUJ XUMAYECKOUN CBSI3U U THUIT
KPUCTAJUIMYECKON PELIETKU BEIECTBA.
[Iporno3upoBath CBOMCTBA BELIECTB B
3aBUCUMOCTH OT UX CTPOEHHUSI.
BricTpauBath pa3BEpHYThIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OTMIOPO Ha HH(DOPMAIIHIO U3
y4eOHHMKa U CIIPAaBOYHBIX MaTepUasOB,
IPAMOTHOUCIIOJIB30BATh NU3YUYEHHBIN IOHATUHHBIN
anmapar Kypca XUMHHA
-pacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX
MOHATUI: PACTBOP, AIEKTPOIIUTHI,
HEAJIEKTPOIUTHIL, 3JIEKTPOIUTUYECKAS
JUCCOLMAINS, peaKIIMid HOHHOTO 0OMeHa,
KaTaau3aTop, XUMHUYECKOe
paBHOBecHe, OOpaThMble U HEOOpaTUMBbIE
peaKlHK, OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKIINH, OKHCINUTEND,
BOCCTAaHOBUTEb, OKUCIIEHHE U BOCCTAHOBJICHUE,
alotTponus, aM(pOTepHOCTh, XUMUYECKas CBA3b
(KoBaJICHTHAs, MOHHAS, METAJUINYECKas ),
KpUCTAJJINYICCKAA peméTKa, CIlJIaBbl, CKOPOCTb
XUMHUYCCKOU PCAKIIUN
-WLUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX
XUMHYCCKHUX MOHATHHA U IIPUMECHATDH 3TU IOHATHA TIPU
OINMCAaHUM BEIIECTB U UX MpEBpaICHUN
-COCTAaBJIATh YPAaBHCHUA 3HCKTpOHHTH‘IeCKOI71
JUucCconuanum KUcCJIoT, menoqeﬁ n COJ'IGI\/’I, IIOJIHBIC U
COKpaI¢HHbBIC YpaBHEHHUS PeaKITnii HOHHOTO 0OMeHa




-PaCKpBIBATh CYIIIHOCTb OKUCIIUTEIbHO-
BOCCTaHOBHUTEIBHBIX PEAKINI TOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOIO OanaHca 3TUX peaKkunui
-IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMHYECKON
peakuuu

1.2 OcHOBHBIE Knaccupukanus XuMUIECKMX PEAKIMH 110 pasiudHbIM | PaCKphIBaTh CMBICI U3y4aeMbIX MOHITUH U
3aKOHOMEPHO NpHU3HAKaM (II0 YHCITY M COCTaBY y4acTBYIOLIHX B MIPUMEHSTD 3TU MOHSITHUS MIPU ONMCAHUU CBOWCTB
CTH peaKIuyu BeIecTB, 1Mo TeIoBoMy 3¢dekry, no BEILIECTB U UX [PEBPALLICHHIA.

XUMHYECKHUX MSMCHCHHIO CTCTICHEHN OKUCICHIS XUMUICCKIX KnaccupuuupoBaTh XUMHYECKHE PEAKLIUH 10

peaxiyit 3JIEMEHTOB, TT0 00PATUMOCTH, 110 YIACTHIO PA3THYHBIM PH3HAKAM.
KaTanus3aropa). JK30- U SJHIOTEPMHUECKUE PEaKIiH,

YcranaBnuBaTh 3aBUCUMOCTh CKOPOCTH

TepMoOXUMUYeckue ypaBHeHus. [loHsITHE O CKOpOCTH .
XUMUYECKON peakiuH. XUMHUYECKOH peakiuu OT pa3inuHbIX (PaKTOPOB.
TonsTie 06 0GPATUMBIX 1 HEOGPATUMBIX XHMUUecknx | LIPOTHO3MPOBATH BO3MOKHOCTH MPOTEKAHUS
peakiusx. [IOHITHE O TOMOTCHHBIX M T€TEPOreHHBIX XMMHYECKUX NIPEBPALICHHUH B Pa3INYHbIX
peakuusax. [loHsaTue o XUMUYECKOM PABHOBECHH. YCIIOBUSAX.
®DaxTOpHI, BIUSIONNE Ha CKOPOCTh XUMUYECKON Ornpenenarb OKUCIUTEIb U BOCCTAHOBUTEIND B
peaKIuy U MOJI0KEHUE XUMUYECKOIO PAaBHOBECHSL. OBP.
OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIC pcaKkuunu, CocTaBiasaThb 3HeKTpOHHLII7I Oajialc peakuum.
OTEKTPOHHBIH GaTaHC OKHCIUTENLHO- ITpou3BOANTH BEIYUCIECHUS 110 XUMUYECKUM
BOCCTaHOBUI/ITeJ'H)HOI/I peaknuu. CocTaBJcHHE yPaBHEHUSAM.
ypaBHe}Un/n/I OKHCIINTEILHO-BOCCTAHOBUTENHHBIX V4acTBOBATH B COBMECTHOI paGoTe B mape wim
peaxiuii ¢ UCIOIB30BAHUEM METOA AIEKTPOHHOTO
OajaHca. Tpyie. .
Xumusecxuii IKcnepumenm: BricTpauBars pa3BepHyTvI)Ie MNHUCbMEHHbBICU
Jemoncmpayuu: YCTHBIE OTBETHI C OMIOPO Ha MH(DOPMALIHIO U3
HccrenoBanne 3aBHCHMOCTH CKOPOCTH XUMUYECKOM y4€OHHMKa M CIIPABOYHBIX MAaTEPHUAIIOB, TPAMOTHO
pPeaKiuu OT BO3EHCTBHSI pa3IMuHbIX (PaKTOPOB. WCIIOJIb30BaTh U3yYEHHBIN NOHATUWHBINA anmapar
OnBITHI, WLTIOCTPUPYIOIINE MTPUMEPBI OKUCIUTEILHO- | Kypca XUMUU
BOCCTaHOBHTEJHHBIX PEAKIHA (TOpEHUE, PEaKIHH
Pa3IoKEHUS, COCTUHCHUS).
Buiuucnenusa:
KOJIMYECTBA BEIECTBA, 00hEMA U MacChl PEarcHTOB
WM TIPOYKTOB TI0 YPAaBHEHUSAM XHUMHYCCKUX PEAKITHH

1.3 DNeKTpOIUTH Teopust 37IEKTPOTUTHYECKOH TUCCOIHAIINH. PackpbiBaTh CMBICI U3yYaeMbIX MMOHSTHI, & TAKKe
yeckas SHCKTpOJ'II/ITBI " HCOJICKTPOJIUTHI. KaTI/IOHBI, AHUOHEI. CMBICIT TeOpI/II/I SHCKTPOJIHTI/I‘IeCKOﬁ




aucconualms.
XuMu4deckue
peakuuu B
pacTBopax

MexaHU3M JUCCONMAILINN BEUIECTB C PA3TUIHBIMU
BUJIAMH XUMHYECKOU CBs3H. CTENeHb TUCCOITHAIIHH.
CunbHble 1 c1a0ble IIEKTPOIUTHI. Peaknn HoHHOTO
oOMeHa. Y CJIOBUS POTEKAHUS PEAKIIMIA HOHHOTO
o0OMeHa, MOJIHBIC U COKPAIEHHBIC HOHHBIC YPAaBHCHHUS
peaknnii. CBOWCTBA KHCIIOT, OCHOBAaHHH M COJICH B
CBETE MIPENICTABICHUH 00 JIEKTPOIUTHICCKOM
nucconuanyu. KauecTBeHHbIE peaKIy Ha HOHBI.
ITonsTre o ruaponuse comneil.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu.

UCCJIEI0OBAHUE AIIEKTPONPOBOAHOCTH PACTBOPOB
BEIIIECTB, MPOIlecca AUCCOMHUAIIUHN KUCIIOT, IIeJI04Ye n
coJieil (B03MOKHO HCIIOJIb30BaHKE BUEOMATEPHAIIOB);
MPOBEICHUE OMBITOB, WILTIOCTPUPYIONTUX MIPU3HAKH
MIPOTEKaHMsI peakIiii HOHHOTO 0OMeHa (00pa3oBaHue
ocaJika, BRIZICJICHHE Ta3a, 00pa30BaHUE BOJIHI);
pacro3HaBaHUe HEOPTaHUYECKUX BEIIECTB C TOMOIIIBIO
KAaueCTBEHHBIX PEaKlMi Ha HOHBI; pelICHUE
9KCIIEPUMEHTAIBHBIX 3a/1a4.

Jlabopamopnulii onvim:

M3yuenue npu3HaKoOB IPOTEKAHUS PEAKLIUU HOHHOTO
oOMeHa B pacTBOpax 3JIEKTPOIHUTOB (C 00pa3oBaHUEM
ocaJika, BBIJICJICHHEM ra3a, 00pa30BaHUEM BOJIBI).
Ipaxmuueckas paboma:

No 1. Pemienue s3KkCepUMEHTANIbHBIX 3324 110 TEME.
Buiuucnenusa:

M0 YPaBHEHUSM XUMHUECKHUX PEaKITUi

JUCCOLMALIH.
OOBSCHATD MPUUUHBI AJIEKTPOIPOBOTHOCTH
BOJIHBIX PACTBOPOB BEILIECTB, Pa3IN4aTh cladble U
CUJIbHBIE 3JIEKTPOJIHUTHI.

CocTaBnTh ypaBHEHUS JUCCOLUALUMUKUCIIOT,
IIEJI0YEH U COJIEH, MOJTHBIE U COKPAIIEHHBIE
VMOHHBIE YPABHEHUSI XUMUYECKUX PEaKIUn
MOHHOTO OOMEHa, KpaTKUe HOHHbIE YPaBHEHUS
IIPOCTBIX PEAKLUI THIPOJIN3A COJIEH.
XapakTepru3oBaTh O0ITHUE XHMMHUYECKHUE CBONCTBA
BELIECTB Pa3JINYHbIX KJIACCOB HA OCHOBE TEOPUU
ANEKTPOIIUTUYECKON TUCCOLUAINY;
HOJITBEP)KaTh CBOWCTBA IPUMEpPaAMH
MOJIEKYJISIPHBIX U HIOHHBIX YpaBHEHUN
XUMUYECKHUX PEAKLUN.

Pemath skcriepuMeHTaNIbHBIE 3a/1a4H 110 TEME.
[InanupoBaTh U OCYIIECTBIATH HA IPAKTUKE
XUMHYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0/IeHUs, IeNIaTh BHIBOJIBI IO PE3yiIbTaTaM
9KCIIEPUMEHTa MIPU MPOBEICHUU JIA0OPATOPHBIX
OTIBITOB M MPAKTUYECKUX pabOT.

CrnenoBaTh mpaBuiIaM 0€30mMacHO pabOTHI B
71a00paToOpUu TP UCIIOIB30BAaHUH XUMUYECKOM
MOCY/IbI 1 000pYAOBaHMUS.

[IpoBOAUTH BBIYUCIEHUS IO XUMUYECKUM
YpaBHEHUSIM.

VY4acTBOBaTH B COBMECTHOI paboTeB mape win
rpynne. BoicTpauBath pa3BépHyThIe MHICbMEHHBIE
U YCTHBIE OTBETHI C ONOPOM HAa MH(OPMAIIHIO U3
y4eOHMKA U IPYTUX UCTOYHUKOB MHGOPMAITIH, B
ToM uncie MHaTepHeTa

Hroro no pazgeny

15

Pa3gen 2. HeMeTaJIBI M UX COCIUHEHUS

2.1 |O61ua;1

4

| OO0mmas xapakTepucTuka rajoreHoB. Oco0eHHOCTH

| OOBSICHATD O6H_[I/Ie 3dKOHOMCPHOCTH B USMCHCHHUU




XapaKTEePUCTHKA
XUMHYECKUX

snemeHToB  VIIA-
rpynmnbl. ['anoreHsl

CTPOEHHS aTOMOB, XapaKTEPHBIE CTENIEHH OKUCIICHUSI.
Crpoenue u (pu3nIECcKre CBOMCTBA MPOCTHIX BEUIECTB
- TAJIOTeHOB. XMMHUYECKHE CBOWCTBA Ha MPUMEpe
xJiopa (B3auMOJIeiicTBHE C MeTalllaMH, HEMeTalllIaMH,
mienioyamu). Xiaopooaopoa.ColisiHas KUCIIOTa,
XUMHYECKHE CBONCTBA, ITOJTydeHUE, TPAMEHEHHE.
JelicTBue xjiopa ¥ XJIOPOBOJIOPOJIa Ha OPTaHU3M
yenoBeka. BakHelme XIopuIsl U X HAXOXKJICHHUE B
MIPUPO/IE.

Xumuueckuii Ikcnepumenm:

Jlemoncmpayuu:

OnbIThL, OTpaXkarole (pU3NIECKUue U XUMHIECKUE
CBOICTBA TaJIOTEHOB U MX COSAMHEHUH (BO3ZMOXKHO
HCIIOJIb30BaHUEBUACOMATEPHAIOB). O3HAKOMIICHHE C
oOpasiamu XJIOpUI0B (TaJIOreHUIOB).
Jlabopamopnviii onvim:

N3yueHnue cBOMCTB coisiHOM KuCIOThL. [IpoBeneHue
Ka4€CTBCHHbIX pCaKHI/II\/'I Ha XJIOPUA-UOHBI.
IHpaxmuueckas paboma

No 2: TlomyueHue cONSTHON KUCIIOTHI, U3yYEHHUE €€
CBOWCTB.

Bowiuucnenus:

M0 ypaBHEHUSAM XUMHYECKUX PEAKIUi, ECIIH OJTUH U3
pearcHTOB JIaH B N30BITKE

CBOIMCTB HEMETAJNIOB U UX COCITUHEHUN B
npeJenax MajlbIX MEPUOO0B U TNIaBHBIX MOATPYIIT
[leproanueckoii CUCTEMbBI XUMUYECKUX
3JIEMEHTOB C YYETOM CTPOECHHSI UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE
CBOICTBA MPOCTHIX BEUIECTB rajOreHoB (Ha
IPUMEpPE XJI0pa) U CIOXKHBIX BEILIECTB
(x;m0poBOIOPOIA, XJIOPHUAA HATPHS), CIOCOOBI X
NIOJIyYEHUs], IPUMEHEHUE U 3HAUEHUE B IPUPOJIE U
YKU3HU YeJIOBeKa.

OnpenensTs XJIOpUI-UOHBI B paCTBOPE.
[TnanupoBaTh U OCYIIECTBISATH HA MPAKTHUKE
XMMHUUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HAOJI0IEHUS, 1e1aTh BHIBOJIBI 110
pe3ysbTaTaMdIKCIIEPUMEHTA IIPU ITPOBEICHUHN
71a00pPaTOPHBIX OMBITOB U MPAKTUYECKUX PadOT.
CrnenoBatp npaBuiaM 0e30macHoil paboThl B
1ab0paTopuu MPH UCTIOJIb30BAHUN XUMHUYECKOI
MOCyAbl U 000pYyIOBAHUSI.

BricTpauBath pa3BEépHyThI€ MMCbMEHHBIE U
YCTHBIE OTBETHI C ONOPON Ha HH(POPMALIHIO U3
y4eOHHMKa U CIPAaBOYHBIX MAaTEPHUAIOB, FPAMOTHO
UCII0JIB30BaTh U3YYECHHBIM IOHATUWHBIN amnmapar
Kypca XUMHH

- XapaKTepu30BaTh (OMHCHIBATh) OOIINE U
cneumbnqecmxle XHUMHYECKHE CBOMCTBA IMPOCTHIX U
CJIOKHBIX BCHICCTB, MOATBEPIKIAAad ONMMCaHUC
IIPUMEPAMH MOJIEKYJIIPHBIX U MIOHHBIX YPaBHEHUM
COOTBETCTBYIOIUX XUMHYCCKUX peaKHHfI.

- COCTaBJISITh YPaBHEHUS PEAKIIUM, TOATBEPHKIAIOIINX
CyHI€CTBOBAHUC TeHETUYECKOM CBSI3U MCKAY
BCIIIECTBAMU PA3JINYHBIX KJIACCOB.

- IIPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH
OT UX CTPOCHHA, BOSMOXKXHOCTH IMPOTCKAHUA
XUMHNYCCKHX HpeBpaH_ICHI/If/i B PA3JIMYHBIX YCJIIOBUAX.




- CJIeIOBaTh MPaBUIIaM TOJIb30BaHHUS XUMHYECKOM
NOCYION ¥ JJa00PAaTOPHBIM 000PYIOBAHHEM, A TAKKE
MpaBUIIaM OOpaIlieHHs C BEIIECTBAMU B COOTBETCTBUH
C UHCTPYKIUAMU 11O BBITIOJTHECHUTO JIa60paTOpHI)IX
XUMHUYCCKUX OIILITOB 110 ITOJYUYCHUIO U C06I/IpaHI/IIO
ra3000pa3HbIX BEMIECTB (aMMHAKa U YTIIEKUCIOTO
rasa).

-TIPOBOJIUTH PEAKIINH, TTOTBEPIKIAOIIHE
Ka4eCTBCHHBIN COCTAB PA3THYHBIX BEIICCTB:
pacIio3HaBaTh OMBITHEIM IYTEM XJIOPHI-, OPOMHUI-,
noua-, kKapooHar-, hocdar-, CHIHKAT-, CyIbdat-,
THIPOKCHI-MOHBI, KATHOHBI aMMOHHS1, HOHBI
U3YUYCHHBIX METAIUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEILECTR.

2.2

O61mas

XapaKTepUCTHKA

XHUMHUYCCKUX
9JICMCHTOB

VIA-

rpynmnbl. Cepa u e€

COCOIMHCHUA

OO0m1as xapakTepruCcTHKa 3J1eMeHTOB VIA-Tpynibl.
OCoOEeHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerneHn okucienus. CtpoeHne u GU3nIecKue
CBOHCTBA MPOCTHIX BELIECTB - KUCIOPOIA U CEPBI.
AnnorponHele MOAU(UKALIMK KUCIOPOJA U CEPHI.
Xumnueckue cBoricTBa cepsl. CepoBo1opo,
CTpoeHHe, PU3NUECKHe U XUMUYECKHE CBOICTBA.
OxKcuzbl cepbl KaK IPeACTaBUTENIN KUCIOTHBIX
okcuaoB. CepHas KUCIIOTa, (PU3NIECKIE U XUMUIECKIE
cBolcTBa (00IIME KaK MPeACTaBUTEN Kilacca KHCIOT U
cneuuduyueckre). XMuMHYECKUE PEaKLHH, JISKAIINE B
OCHOBE MPOMBIIIIJICHHOTO CII0C00a MOJTydYeHus] CepHON
kuciaoTel. [lpumenenne. Conu cepHO KUCIOTHL,
Ka4yeCTBEHHAas peakuus Ha cyibdar-non. Haxoxnenue
cepsl U e€ coeIMHEeHUH B mpupoae. XUMHYECKOe
3arpsA3HEeHHe OKpY Karollel cpeibl COeTUHEHUAMU
cepbl (KUCIOTHBIE 0K/, 3arpsiI3HEHNE BO3AyXa U
BOJOEMOB), CIIOCOOBI €T0 IIPEIOTBPAIICHUS.
Xumuueckuil IKcnepumenm:

Jemoncmpayuu:

O3HakoMIIeHHE ¢ 00pa3aMu Cepbl U € COeTMHEHUSIMU
(BO3MOXHO HCIIOIH30BAHNE BHIEOMATEPHAIIOB).

OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB 311eMeHTOB VIA-rpynnsl u ux
COCZIMHEHUI ¢ yU4ETOM CTPOSHHSI HX aTOMOB.
XapakTepr3oBath (HU3HUECKUE U XUMUYECKUE
CBOICTBA MPOCTOTO BEIIECTBA CEPHI U €
COEMHEHUH (CepoBOOPOa, OKCHIOB CEPHI,
CEPHOM KHUCJIOTHI, CYIh(aTOB), CIIOCOOBI UX
MOJTyYeHUs], IPUMEHEHNE W 3HAUYCHUE B IIPUPOJIC
KU3HH YeJIOBEKa.

OnpenensTe HaaM4UKe CyIb(haT-HOHOB B pacTBOPE.
OOBACHATH CYIIHOCTh SKOJIOTUYECKUXITPOOIIEM,
CBSI3aHHBIX C TIEpepabOTKON COeAMHEHUN CEPHI.
[TmaHupOBaTh M OCYIIECTBIATh HA TPAKTHKE
XUMHYECKHE IKCIIEPUMEHTEHI, IIPOBOIUTH
HaOJIFO/ICHUS, IENIaTh BHIBOJIBI TIO PE3yJIbTaTaM
IKCIIEPUMEHTA.

CrnenoBaTh paBuiIaM 06€30MacHO pabOTHI B
1ab0paTopuu MPH UCTIOJIH30BAHUN XUMHUYECKOM
MOCY/IbI 1 000pYAOBaHMUS.

[Tpou3BOIUTE BBIYUCIICHUS 110 XUMUYIECKHM




Habnronenue npomecca o0yriimBaHus caxapa 1o
JIeHCTBUEM KOHLUEHTPUPOBAHHOM CEpHOU KUCIIOTHI.
Jlabopamopuvie onvimul:

WzyueHne XUMHUUECKIX CBOMCTB pa30aBICHHOI
CEpPHOM KHUCIIOTHI.

IIpoBeneHre kKaueCTBEHHOM peakIuy Ha CyIb(paT-noH
¥ HaOJII0AeHNEe IpU3HaKa e€ IPOTeKaHUs

YPaBHEHUSAM.

Hcronp30BaTh MPU BHITIOIHEHUN YI€OHBIX
3aJJaHUN TEKCThl y4eOHHKa, CIIPaBOYHBIE
matepuansl (Ileproanyeckyro cucremy
xuMuueckux ayemenToB /1. Y. Meneneena,
Ta0IHIy PaCTBOPUMOCTH KHCIJIOT, OCHOBAHUH U
COJIEH B BOJIE, DIIEKTPOXUMUYECKUN P
HaIPsHKEHUH METAJIOB).

Hcnonp30BaTh Ipu BHITOTHEHUN YUEOHBIX
3aIaHUM U B MPOLIECCE UCCIIEA0BATEIbCKON
JIEeATEeIbHOCTH HAYYHO-TIOMYIIPHYIO TUTEPATYPY
XUMHUYECKOTO COACPIKAHUs, CIIPAaBOYHBIC
Martepualibl, pecypchl HTEpHETA

2.3

O61mas
XapaKTepPUCTUKA
XUMHYECKUX
snemMeHToB  VA-
TPYIIIbI. A30T,
dochop wm wux
COETUHEHHUSI

OO0m1as XxapaKTepUCTHKA HJIEMEHTOB V A-TpyIIIbL.
OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETeHU OKHCIIeHHS. A30T, paclipoCTpaHEeHHE B
npupoze, puznvyeckue 1 XMMHUYECKHE CBOUCTBA.
Kpyrosopot a3ota B npupoae. AMMHAK, €T0
(u3nUecKue 1 XUMHYECKHE CBOMCTBA, MOTyYeHHE U
npuMmeneHre. Coiau aMMOHHS, UX QU3HYECKHE U
XUMHUYECKUE CBONCTBA, MprMeHeHue. KauecTBeHHas
peakuus Ha HOHbl aMMOHUS. A30THAs KUCIIOTa, €€
nojy4eHue, GU3nuecKre U XUMUYeCKUe CBOMCTBa
(obwIKe Kak mpeAcTaBUTENA Kiacca KHCIOT U
cnermduueckue). Mcnonp3oBanre HUTPATOB U coyel
aMMOHHS B KQ4eCTBE MUHEPAIbHBIX YAOOPCHHUH.
XuMHYECKOE 3arpsa3HeHUE OKpY Karolei cpeas
COCAMHEHMSAMH a30Ta (KUCIOTHBIE TN,
3arpsA3HEeHre BO3/1yXa, TOYBBI U BOJOEMOB).
docdop, ammtorponnsie Moaudukammu dochopa,
¢usnueckue n xumuyeckue cpoictsa. Okeua
thocdopa(yY) u pochopras kucnora, puzndecKrue U
XUMUYECKHUE CBOMCTBA, NonyyeHue. Mcnonszosanue
¢dochaToB B KauecTBe MUHEPANBHBIX YA0OpEHUH.
Xumuueckuil IKcnepumenm:

Jlemoncmpayuu:

OOBsICHATH 001IE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 371€EMEHTOB VA-TpyIIIbl U UX
COEIMHEHMI ¢ y4ETOM CTPOCHHUS UX aTOMOB.
XapakTepu3oBaTh PU3NUECKUE U XUMUYECKHE
CBOICTBa MPOCTHIX BeUIECTB a30Ta U Gocdopa u
WX COCAMHEHUM (aMMHUaKa, COJIel aMMOHUS,
A30THOM KUCJIOTHI, HUTPATOB, OKcuaa gpochopa
(V) u pocdopnoii kucnotsl, pochatos), criocoOb!
UX MOJIyYEeHHUs, IPUMEHEHUE U 3HAUCHUE B
NPUPOJE U KU3HU YEIOBEKA.

Omnpenensitb HOHBI aMMOHHUSA U (HOCHATHOHBI B
pacTtBope.

OOBSCHATD CYIIHOCTh SKOJIOTHUYECKHUX IPooIieM,
CBSI3aHHBIX C HAXOXKJACHUEM COCIMHEHUI a30Ta U
(dbocdopa B okpyxaromei cpeje.

[InanupoBaTh U OCYIIECTBISATH HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0/IeHUs, IeNIaTh BHIBOJIBI IO PE3yJIbTaTaM
JKCIIEPUMEHTA MIPU MPOBEICHUU JIA0OPATOPHBIX
OTIBITOB M MPAKTUYECKON pabOTHI.

CrnenoBath nmpaBuiiaM 6€301acHO paboThI B




O3zHakoMIIeHHE ¢ PU3MYECKUMU CBOMCTBAMHU a30Ta,
thocdopa 1 ux coequHEeHNH (BO3MOKHO
WCTIOJIh30BaHNE BUAcOMaTeprasioB). O3HaKOMIIEHHUE C
o0pasnamu a30THBIX U (HOcHOPHBIX YIOOpEHHH.
[ony4enue, cobupanue, pacro3HaBaHUE U U3yUYCHHUE
CBOMCTB amMmMuaka. Bzaumonericteue
KOHIIEHTPUPOBAHHOMW a30THOM KUCIOTHI C ME/IbIO
(BO3MO>KHO HCITONIb30BaHUE BUACOMATEPHAIIOB).
Jlabopamopnvie onvimol:

IIpoBeneHne KaueCTBEHHBIX PEAKIIUN HA HOH aMMOHUS
u pochaT-uoH, U U3ydeHHE MPU3HAKOB HX
MIPOTEKaHMS.

Ilpaxmuueckas paboma

Ne 3: Tlony4yenne amMmmHuaka, U3y4eHHE €TO CBOICTB.
Buruucnenus:

M0 YPaBHEHUSIM XUMHUYECKHUX PEaKLIUi

1a60paTOPUUTIPH UCTIOIB30BAHUN XUMHYECKON
MOCY/IbI 1 000pYAOBaHMUS.

[Ipon3BOaAUTH BEIYUCIICHUS IO XUMUYECKUM
YpaBHEHUSIM.

Hcnonb30Bath MpH BBHITTOITHEHUHN YIEOHBIX
3aJlaHUi TeKCThI y4eOHMKA, CTIPABOYHBIE
MaTtepHuaibl (IEPUOUUECKYIO CUCTEMY
xuMu4deckux djemenToB M. Y. Menaeneena,
TaOIUIly pAaCTBOPUMOCTH KHUCIIOT, OCHOBAHUH U
COJIEH B BOJIE, DJIEKTPOXUMHUUYECKUN Pl
HaNpsKEHUN METAILIOB)

2.4

O61mas

XapPaKTCPUCTHUKA

XUMHNUYCCKHUX
9JICMCHTOB

IVA-

rpynnbl. YTIEpOs,

KPEMHHU,
COCIMHEHHUS

u

Hnux
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OOm1as xapakTepucTHKa 3J1eMeHToB [V A-Tpynmesl.
Oco0eHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
CTEIICHH OKHCJICHUS. YTIepo/, alJIOTPOIHbIE

Mo (UKaIUK, pacIpoCTPaHEHUE B IPUPOJIE,
(u3nUecKue 1 XUMHYECKHE CBOMCTBA. AJICOPOIIHSL.
Kpyrosopor yrnepona B npupoae. Okcuabl yriaeposa,
X QU3NIECKHe U XUMHIECKHIE CBOMCTBA, ICHCTBIE HA
JKUBBIE OPTaHU3MBI, ITOJTyYCHNE H IPUMEHEHHE.
OKoJstoruueckue npo0IeMbl, CBSI3aHHBIE C OKCHIOM
yraepona(1Y); runoresa rao0aibHOTO MOTETICHHS
KJIMMaTa; MapHUKOBBIA 3P QeKT. YTroibpHas KUCIOTa U
e€ conu, ux PU3NUECKHE U XUMUIECKHE CBOICTBA,
nojJy4eHue u npuMeHeHue. KadecTBeHHas peakius Ha
kapOoHart-uoHbI. Micnons3oBanne kapOOHATOB B OBITY,
MEeIUIMHE, TPOMBIIIIEHHOCTH U CEIBCKOM X03SHCTBE.
[epBonayanbHbIe MOHATHS 00 OPraHUYECKUX
BEILECTBAX KAK O COEIMHEHUSX yriepona (MeTaH,
9TaH, 3TUIICH, alleTUJICH, STAHOJI, TIUIIEPHH, YKCYCHasI
kuciora). X coctaB M XMMHUYECKOE CTPOCHHUE.
[TonsTHE O OHOJIOTUYECKH BayKHBIX BEILIECTBAX:

OOBsICHATH 001IIE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 211eMeHTOB [VA-rpynns! u ux
COEIMHEHUH ¢ y4€TOM CTPOEHHUS UX aTOMOB.
XapakTepu3oBaTh PU3MUECKUE U XUMUYECKUE
CBOICTBA MPOCTHIX BEUIECTB YIJIepoJa U KPEMHUS
U UX COeIMHEHUH (OKCUIOB yTIiIepoa, yroJbHOH
KHCJIOThI, KApOOHATOB, OKCUA KPEMHUS,
KPEMHHUEBOM KHUCIIOTHI, CHJIMKATOB), CHOCOOBI UX
HOJTyY€HUsl, IPUMEHEHHE U 3HaUYE€HUE B PUPOJIE U
YKU3HU YEJIOBEKA.

OOBSCHATD MPUUNHHO-CJIEICTBEHHYIO CBSI3b:
CTPOEHME BEILECTBA — CBOWCTBA — IIPUMEHEHUE
— Ha MIpUMEPAX COSAUHEHUN yTIepoaa U KpEMHHUSL.
OnpenensaTh kKapOOHAT- U CHIIMKAT-HOHBI B
pacTBope.

OOBACHATH CYITHOCTh SKOJIOTUYECKHUX MPOOIIEM,
CBSI3aHHBIX C HAX0XKJIEHUEM YTJIEKUCIIOTO Ia3a B
OKpYKarolleu cpere.

[ToaTBepxaTh 0COOEHHOCTH COCTaBa




KHpax, OeNkax, yriieBoJax - U UX POJIU B )KU3HU
YyeloBeKa. MaTtepruanbHOe €IUHCTBO OPTaHUIECKHUX U
HEOPTaHWYECKUX COETMHEHHI.

Kpemnuii, ero pusnveckne u XuMHUUECKHE CBOWCTBA,
IMOJIY4YCHUEC U IPUMCHCHUEC. COCI[I/IHCHI/IH KpEMHUA B
npupoae. OOpe MpeACTaBICHUS 00 OKCHIIS
kpeMuusA(1Y) 1 kpeMHUEBOH krciaote. CHITUKATHI, HX
UCTIOJIb30BaHUE B OBITY, MEITUIIUHE,
MPOMBIIUICHHOCTH. BaskHeliue cTpouTenbHbIe
MaTepHaJIbl: KEpaMHKa, CTEKJIO, IIEMEHT, OETOH,
xkene300etoH. [Ipobiembl 6e30macHOro
UCTIOJIh30BAHUS CTPOUTEIHHBIX MaTEPUAIIOB B
MTOBCETHEBHOM JKHU3HU.

Xumuueckuit IKcnepumenm:

Jlemoncmpayuu:

Mopenu KpUCTaJUTMYECKUX pemeTokaimasa, rpadura,
(dhymnepena.

O3HaKOMJICHHUE C MTPOIECCOM aJICOPOIUU
PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIIEM U
YCTPOMCTBOM MPOTUBOTA3A.

O3zHakoMIIeHHE C TPOAYKINEH CHITUKaTHON
mpoMbIuIeHHOCTH (Bueomarepuansl: cuimkaTHas
MPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJI OPTaHHYECKHUX BEIICCTB.
Jlabopamopuwiil onvim:

[Tomryaenue, cobupanue, paclio3HaBaHUE U U3YYCHUE
CBOWCTB yriekucioro ras3a. [Ipoenenne
Ka4€CTBCHHbBIX pCaKHI/Iﬁ Ha Kap6OHaT 1 CUJIMKaT-HOHBI
1 U3yYEHHUE IPU3HAKOB UX IIPOTEKAHMUS.
Ilpakxmuueckue pabomul:

Ne 4. Tlory4yenne yTriIeKHCIIOTO Ta3a, H3yUeHUE ero
CBOWCTB.

No 5. Perienue s3KCepUMEHTANBHBIX 33144 110 TEME
«Baxkneile HeMeTaulbl U UX COEMHEHUSD)
Buiuucnenus:

110 YpaBHEHUSIM XUMHYECKUX PEaKIUii

OpPraHUYECKUX BELIECTB MPUMEPAMHU MPOCTHIX
COoeIMHEHM (MeTaH, 3TaH, 3TUJICH, alleTHJIEH,
9TaHOJI, TJIMLEPHH, YKCYCHasl KUCIIOTA),
B3aMMOCBS3b HEOPTaHUYECKUX COEeTMHEHUI
yriepoJa HOPraHUYECKUX BEILECTB.

OnuceIBaTh pojb OEIKOB, )KUPOB U YTIIEBOJOB B
(YHKIIMOHMPOBAHUH JKUBBIX OPraHU3MOB, COCTAB
IPUPOIHBIX UCTOYHUKOB YIJIEBOAOPOIOB, UX POJIb
B OBITY M IPOMBIIIICHHOCTH.

[TpoBOAUTH BHIYMCICHHUS 110 YPAaBHEHUSIM
XUMUYECKHUX PEAKLIUN.

[TnanupoBaTh U OCYIIECTBISATH HA MPAKTHUKE
XUMHUYECKHE HKCIIEPUMEHTBI, TPOBOIUTH
HaOJI0/IEHUS, J1eaTh BHIBO/BI 10 Pe3yJIbTaTaM
9KCHEPUMEHTa IPU MPOBEIEHUH Ja00paTOPHBIX
OTIBITOB U MPAKTUYECKUX padoT.

CrnenoBatp npaBuiaM 0e30macHoil paboThl B
1ab0paTopuu MPH UCTIOJIb30BAHUN XUMHUYECKOI
MOCyAbl U 000pYyIOBAHUSI.

Hcnonp30BaTh IpU BHITOTHEHUH YU€OHBIX
3aJJaHUN TEKCThl y4eOHHKa, CIIPaBOYHBIE
matepuansl (Ilepuoanyeckyro cucremy
xuMuueckux ayemenToB /1. Y. Meneneena,
TabJIUIy pAaCTBOPUMOCTH KHUCIIOT, OCHOBAHUI U
CoJIeii B BOJIE, SIEKTPOXUMUYECKHM Psilt
HaIPsHKEHUH METaJIOB)

Wrtoro no pazaeny
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Pa3zgen 3.MeTa/JIBI M UX COCAUHECHUS

3.1

OO01ue cBONCTBA
METAJUIOB

5

OOm1as xapaKTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB -
METAJUIOB HA OCHOBAHUH HX TOJIOKECHUS B
IIepuonnueckoil cUCTEME XUMUYECKUX JIEMEHTOB
H.W. Menneneesa u crpoerust atoMoB. CTpoeHue
METAIUIOB. MeTannuieckas CBA3b U METAIUTHYECKAs
KpUCTaJUINYecKasl peméTka. DNeKTPOXUMUUECKUN Pl
HaIpPsLKECHUH METaJuIoB.

PusnvecKkue 1 XUMHUIECKHAE CBOWCTBA METAILIOB.
OO6mwme crrocoObI MoTyYeHusT MeTaIUIOB. [loHATHE 0
KOPPO3UH METaJUIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX
oT Koppo3un. CruiaBsl (cTallb, Yyr'yH, JIOPATIOMUHHHA,
OpoH3a) U X IPUMEHEHHE B OBITY U
MPOMBIIIEHHOCTH.

Xumuueckuii IKcnepumenm:

Lemoncmpayuu:

OO6pa3ibl METANJIOB U CIIaBOB. M3ydyeHue
Pe3yJIbTaTOB KOPPO3UH METAIIOB (BO3MOKHO
UCTIOJIb30BAHUE BUCOMATEPHUAIIOB).

Jlabopamopuvie onvimul:

O3HakoMIIeHHE ¢ 00pa3aMy METAIUIOB U CIUIABOB, UX
(u3nUeCKUMH CBOHCTBAMHU

Buruucnenus:

M0 ypaBHEHUSM XUMHYECKUX PEaKIUi, eCII OJTUH U3
peareHToB COEPKUT MPUMECH

PackpbIBaTh CMBICH U3y4YaeMbIX MOHSATHI U
MPUMEHSTDH 3TU MOHSITHUS IIPU ONMKUCAHUU CBOWMCTB
BEIIECTB U UX MPEBpAILCHUI.

OOBACHATH 001IHE 3aKOHOMEPHOCTH B U3MEHEHUHU
CBOICTB 3JIEMEHTOBMETAIJIOB M UX COCIMHEHUN C
y4€TOM CTPOEHHUS UX ATOMOB.

XapakTepu30oBaTh CTPOECHUE METAJIOB, O0IIHE
¢u3nvecKkre 1 XUMHYECKHE CBOMCTBA METAJIIIOB.
XapakTepu30oBaTh 00IIMe CIIOCOOBI MOTYYESHUS
METAJIJIOB.

OnuceIBaTh CIOCOOBI 3aLIUTHI METAJIOB OT
KOPpO3UH.

CrnenoBath nmpaBuiiaM 6€30MacHoO paboThI B
71a00paToOpUu TP UCIIOIB30BAaHUN XUMUYECKOM
nocyzAbl U 000pyI0BaHUS.

[Ipon3BoAUTH BBIUMCIIEHNUS 110 YPABHEHUAM
XUMHUYECKHUX PEaKIUid, €CJIU OJIUH U3 PearcHTOB
COJIEPKUT IIPUMECH.

YyacTBOBaTh B COBMECTHOM paboTe B mape Win
rpyIIIe.

Hcnonp30BaTh IpU BHITIOJHEHUH YU€OHBIX
3aJJaHUN TEKCThI y4eOHHKA,CIIPABOYHbIC
matepuansl (Ilepuonnyeckyro cucremy
xuMuyeckux ayiemenToB 1. Y. Meneneena,
TabJIUIy pAaCTBOPUMOCTH KUCIIOT, OCHOBAHUI U
coJiell B BOJIE, DJIEKTPOXUMHUECKUN Psift
HaNpsHKEHUN METaJUIOB).

- XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE U
CHC]_II/I(I)I/ILIGCKI/IG XHUMHYECKHE CBOMCTBA IMPOCTHIX U
CJIOKHBIX BCHICCTB, IOATBEPXKIasd OIMMCaHUC
IIPUMEPAMH MOJIEKYJIIPHBIX U MIOHHBIX YPaBHEHUM
COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKHHﬁ.

- COCTAaBJIAATh YPABHCHUA peaKL[PIﬁ, MMOATBCPIKAAOIINX
CYIICCTBOBAHUC TeHEeTUYECKOM CBI3U MCKOY




BEIIECTBAMH Pa3JIMYHBIX KJIaCCOB.
- MPOTHO3MPOBATH CBOICTBA BEHIECTB B 3aBUCUMOCTH
OT UX CTPOCHHS, BO3MOKHOCTH MPOTECKAHUSI
XUMHUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX.

- CJICIOBATDH IIpaBUJIaM IOJIb30BaHUA XUMHYECKON
ocyZoi 1 1abopaTopHBIM 000PYIOBAaHHEM, & TAKKE
MpaBUIIaM OOpaIlleH s C BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIUSMU TIO BBIMIOJIHEHHUIO JIA0OPATOPHBIX
XUMHYECKUX OTIBITOB IO MOJTyYESHUIO 1 COOUPaHUIO
ra3000pa3HbIX BEMIECTB (aMMHAKa U yTIIEKUCIIOTO
rasa).

-IIPOBOJIUTH PEAKITUH, MTOITBEPIKIAAFOIINE
Ka4eCTBCHHBIN COCTAB PA3ITHYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM ITyTEM XJIOPUA-, OPOMU-,
uonua-, kapOoHar-, hocdar-, CUIUKaT-, CyIbpart-,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHHUS1, NOHBI
H3yYEHHBIX METAJIOB, IPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUYECKHUX BEILECTR.

3.2

Baxneiimnie
METaJUIBI U UX
COCTUHEHUI
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[Ilenounbie MeTawibl: nojoxenue B [lepuoaudeckoi
cucteMe xumuueckux snemeHToB [[.M. MeHnneneena;
CTPOCHHUE UX aTOMOB; HAXOXKJICHUE B IIPUPOJIE.
dusnyueckre U XHMHIECKHE CBOHCTBA (Ha mpuMepe
HaTpwst ¥ Kaynst ). OKCUIBI U THAPOKCHIBI HATPHSI U
kanus. [IpuMeHeHue menoyHbIX METAIIIOB U UX
COEIMHEHUH.

[IlenouHO3EeMeENbHBIE METAIIBI MATHUN W KAJIBIUH:
nosioxxenue B [lepuoanueckoil cucteMe XuMHUECKUX
sanementoB JI.M1. MeHaeneeBa; CTpOCHUE UX aTOMOB;
HaxoxaeHue B npupoje. dusnueckue 1 XuMUYECKUe
CBOMCTBA MarHus ¥ Kanblus. BaxkHeiinme
COCJIMHCHUS KaJbIHs (OKCH/I, TUAPOKCH]I, COJIH).
JKécTtrocTh BOABI M cIOCOOBI €€ yCTpaHeHUSI.
Anromunuii: nonoxenue B [lepuoanueckoit cucreme
xuMuueckux anemeHToB .M. Menzaeneesa; crpoeHue
aToMa; HaXoXKJieHue B mpupoje. Guznyeckue u
XUMUYICCKHE CBOMCTBA aTFOMUHIS. AM(POTEpPHBIC

OOBsICHATH 0011IE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOBMETAJIJIOB U X COEAUHEHU B
rpymmax ¢ y4éToM CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh PU3MUECKUE U XUMUYECKHE
CBOWCTBA MPOCTHIX BEIECTB METAJUIOB M UX
COEZIMHEHUH (OKCUIIOB, THIPOKCUIOB, COJIEHT),
CHOCOOBI UX TOJTYYCHUs, IPUMEHEHUE U 3HAUCHUE
B IIPUPOJIE U JKU3HU UYEJIOBEKa.

YcTanaBIMBaTh NPUIUHHO-CIICJCTBEHHYIO CBS3b:
CTPOEHHE BEIECTBA — CBOMCTBA — NMPUMEHEHUE
— Ha IPUMEpPax U3y4aeMbIX BEIIECTB.
Pacrnio3HaBaTh ¢ MOMOIIBIO KAYECTBEHHBIX
peaKxIuii MOHbI METAJUIOB: MarHus, KaJbIHs,
aMrOMUHMS, MHKA, xene3a (I1) u sxenesa (III),
meau (1I).

JlokasbiBaTh aM(OTEPHBII XapakTep OKCUJOB U
THJIPOKCHIOB QJIFOMUHUSI M ITMHKA.




CBOMCTBA OKCHA U THAPOKCHUIA ATFOMUHHUS.

Kenezo: nonoxxenue B [lepuonnyeckoil cucreme
xumudeckux anemeHTos .M. MenneneeBa; ctpoeHue
aToMa; HaxoXKJIeHue B pupojae. Puznyueckue u
XUMUYECKUE CBOMCTBA xene3a. OKCUIIBI, THAPOKCHIBI
u comu xene3a(ll) u sxenesa(lll), mx cocTas, CBOWCTBA
1 TIOJTy9eHUE.

Xumuueckuii IKcnepumenm:

Jemoncmpayuu:

Oco0eHHOCTH B3aUMOJICHCTBUS OKCHJIA KaJIbLM 1
HATpPHsI C BOJIOW (BO3MOYKHO HCITOJIH30BAaHUE
BUJIcoMaTepuasioB). OkpalnBaHue JIaAMEHN HOHAMHU
HATPUS, KM U KaIbIUs (BO3MOXKHO HCITOJIE30BAaHHUE
BuieoMaTepuanioB) MccinenoBanue CBOMCTB KECTKOM
BozbL IIporiecc ropeHus xxenesa B KHCIOPOe
(BO3MOXHO UCTIONF30BaHNE BUIEOMATEPHAIIOB).
Jlabopamopnule onvimoi:

IIpoBeneHre Ka4eCTBEHHBIX PEAKIIN HA NOHBI
(Maraus, Kanblys, aTIOMUHUS, IMHKA, xKenesa (1) n
xenesa (I11), memu (II), ommcanve MpU3HAKOB HX
MIPOTCKAHWS.

HUccnenoBanne aMmpOTEpHBIX CBOWCTB THAPOKCHIA
ATFOMHHUS U TUAPOKCH]IA IIMHKA.

Ipaxmuueckue pabomol:

Ne 6. Y)Ké€cTkocTh BOABI M METOJIBI €€ YCTpaHEHHS.

No 7. PemieHue sKCepUMEHTANIBHBIX 33/1a4 10 TEME
«BaxxHei1me MeTauIbl M UX COETUHEHHUS.
Buiuucnenusa:

M0 YPaBHEHUSM XUMHUUYECKUX PEaKIUi, €CIIU OJIUH U3
pEareHToB JaH B H30BITKE WK COIEPIKUT IIPUMECH;
MaCCOBOM JTOJIM BBIXOJa MIPOAYKTA PEaKIInU

[InannpoBaTh ¥ OCYIIECTBIIATH HA IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTBI, IPOBOIUTH
HaOJII0/IeHUs, IeNIaTh BHIBOJIBI IO PE3yJIbTaTaM
JKCIIEPUMEHTA MIPU MPOBEICHUH JIa0OPATOPHBIX
OTIBITOB M MPAKTUYECKUX pabOT.

CrnenoBaTh paBuiIaM 06€30MacHO pabOTHI B
71a00paToOpUu TP UCIIOIB30BAaHUH XUMUYECKOM
MOCY/IbI 1 000pYAOBaHMUS.

[Ipon3BOIUTH BBIUUCIIEHUS 110 XUMUYECKUM
YPABHEHUSIM.

VY4acTBOBaTH B COBMECTHOI paboTe B mape Wiu
rpyIIe.

BeicTpauBarth pa3BEPHYTHIE TUCBMEHHBIE U
YCTHBIE OTBETHI C OTMIOPO Ha MH(DOPMALIHIO U3
y4eOHHKa U CTIPAaBOYHBIX MaTepPHaIOB, TPAaMOTHO
MCIIOJIb30BaTh U3yYEHHBIN MOHATUIHBIA anmapar
Kypca XUMHH

Wroro no pazpeny
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Pasznen 4. Xumusi M OKpyx

aIas cpeaa

4.1

XUMHS 1
OKpyKarolast
cpena

7

HoBsie MaTepuasibl 1 TEXHOJIOTHH.

BemecTBa u Matepualibl B IOBCEIHEBHOM )KU3HU
yenoBeka. XuMus 1 310poBbe. bezonacHoe
KCIIOJIb30BaHUE BEILIECTB U XUMHUYECKUX PEAKIIUM B

XapaKTepnsoBaTb POJIb XMMHUH B PA3JIMIHBIX
C(I)ean ACATCIBHOCTHU mo,ueﬁ, OCHOBHBIC
BCIIECCTBA U MAaTCpHUAJIbI, IPUMCHACMBIC B )KU3HU
COBPEMCHHOI'O YCJIOBCKA.




obITy. [lepBast MOMOIIb IPU XMMUYECKUX 0KOTaX U
OTpaBJICHUSX.

OCHOBBI 3KOJIOTUYECKON rPpaMOTHOCTH. XUMHUYECKOE
3arpsizHeHue okpyxkatomieit cpeast [1/IK. Pons xumuun
B PELICHUH YKOJOTUUYCCKUX MPOOIIEeM.

[IpuponHbIE UCTOYHUKH YTICBOJOPOIOB (YTOIb,
MIPUPOAHBIN Ta3, HEPTH), MPOIYKTHI HX TepepadbOTKH,
UX POJIb B OBITY M IPOMBIIICHHOCTH.

Xumuueckuit Ixcnepumenm:

Jlemoncmpayuu:

H3ydeHHE 00pa3IoB MaTepUAIOB (CTEKJIO, CIUTABEI
METAIUIOB, TIOJMMEPHBIE MaTePHAIIBI)

OOBSICHATD yCIIOBUS 6€30MACHOTO MCIIOJIb30BAHUS
BEIIIECTB U XUMUYECKUXPEAKITUN B OBITY.
AHaNM3UpOBaTh U KPUTUUYECKH OLIEHUBATH
UH(OOPMAITUIO O BIUSHUN MTPOMBIIUICHHOCTH,
CEJIbCKOT0 X0341CTBA, TPAHCIIOPTA U Jp. Ha
COCTOSTHUE OKPY’KAIOLIEH CPEeIbI.

YMeTh 0Ka3bIBaTh NEPBYIO IIOMOILB PH
XAMUYECKHAX OKOTax U OTPABJICHHUSIX.

[IpuHMMaTh ydacTue B 00CYKICHHH MPOOIEM
XUMHYECKOHN 1 FKOJIOrMYECKOM HAMPABIECHHOCTH,
BBICKA3bIBATh COOCTBEHHYO MO3HUITUIO TIO
npoOJemMe U Ipeiiarath BO3MOXKHBIC ITyTH €€
peieHus

- PacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX
nonustuit: [1JIK BemecTBa; Koppo3ust METAJLIOB.

- IPUMEHSITh OCHOBHBIE OTIEPAIMU MBICITUTEIBHOM
JICSITENIBHOCTH - aHAJIN3 U CHHTE3, CPaBHECHUE,
000011IcHEe, CHCTEMAaTH3AIIHIO, BBISIBIICHUE IIPUYUHHO-
CJIEZICTBEHHBIX CBA3EH - JI U3yUEHUS CBOKMCTB
BEIIECTB U XUMHUYECKHX PEaKIHii; eCTECTBEHHO-
HAYYHBIC METO/IbI TO3HAHUS - HAOIIOICHHE,
U3MEpEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeasbHBIN
Y MBICJICHHBIN).

HTtoro no pazneny 7
PesepBHOE Bpems 4
OBIIEE 68
KOJIMYECTBO
YACOB I10

[NPOTPAMME




TemaTu4eckoe MIAaHUPOBAHUE
€ JIEKTPOHHBbIMHU (IU(POBBIMHU) 00pa3oBaTebHbIMU pecypcamu (JOP)
8 KJIACC (2 YACA)

Ne i/m1

HAMMEHOBAHME PA3IEJOB U TEM
IMPOT'PAMMBI

KOJIHUYECTBO YACOB

BCEro

KOHTPOJILHBIE ITPAKTUYECKHUE
PABOTBI PABOTBI

JIEKTPOHHBIE (IITA®POBBIE)
OBPA3OBATEJIbHBIE PECYPCBI

IIEPBOHAYAJIBHBIE XUMHUYECKHWE ITOHSTHUSA

ITEPBOHAYAJIbHBIE XUMUYECKUE
INOHATUSA

5

0 1

BuBJInOTEKA IIOK
HTTPS://M.EDSOO.RU/7F41837C

PA3JET 1. [IEPUOAUYECKHANA 3AKOH U IIEPUOJUYECKAS CUCTEMA XUMUYECKHAX SJTJEMEHTOB JI. U. MEHJEJEEBA. CTPOEHUE ATOMOB.

XUMHNYECKAS CBSI3b.

INEPHOJIUYECKHUIA 3AKOH 1
INEPUOIUYECKASI CHCTEMA

bubIMOTEKA ITOK

1. XUMHUYECKUX DJIEMEHTOB JI. U. 10 1 0
HTTPS://M.EDSOO.RU/7F41837C
MEHIEJEEBA. CTPOEHHUE ATOMOB.
XHUMHYECKAS CBSI3b.
PA3JEJ 2-3 BAJXKHEWIIUE NPEJICTABUTEJIM HEOPTAHUYECKUX BEIIIECTB
BAKHEWIIUE NPEJICTABUTEJINA
a BUBJINOTEKA IIOK
2. HEOPTAHUYECKHX 8 1 0
HTTPS://M.EDSOO.RU/7F41837C
BEIIECTB.IIPOCTHIE BEILIECTBA
BAKHEWUIIWUE ITPEJICTABUTEJINA
A BUuBJINOTEKA IIOK
3. HEOPI'AHUYECKHX BEHIECTB. 10 1 1
HTTPS://M.EDSOO.RU/7F41837C
CJIOKHBIE BEIIIECTBA
PA3JE] 4. UBMEHEHU S, MTPOUCXOJSIIUE C BEIECTBAMUA
4 MN3MEHEHUSI, TPOUCXOJISIINE C 16 1 ) bubIMOTEKA IIOK

BEIIECTBAMHM

HTTPS://M.EDSOO.RU/7F41837C

PA3JIEJT 5.PACTBOPEHME. PACTBOPHI. CBOMICTBA PACTBOPOB DJIEKTPOJIMTOB.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

PACTBOPEHHME. PACTBOPBI. CBOMICTBA bubIMOTEKA IIOK
5. 19 1+1 2
PACTBOPOB AJEKTPOJIUTOB. HTTPS://M.EDSOO.RU/7F41837C
BUBJINOTEKA IIOK
PEIEPBHOE BPEMS 0 0 0 HTTPS://M.EDSOO.RU/7F41837C
OBHIEE KOJIMYECTBO YACOB 110 68 5+1 6
INPOT'PAMME

9 KJIACC (2 UACA)

n/n

HanmeHnoBaHue pa3jieiioB U TeM
MporpamMMsl

KoaunuecTBo uacoB

Bcero

KoHTpoJbHbIe

paGoTE! IIpakTyeckune padoTnl

DJIeKTPOHHBIe (HU(POBHIE)
oOpa3oBaTe/ibHbIE

pecypchl

Paznen 1.BeniecTBO 1 XUMHYeCKHE peaKkIum

1.1

[ToBTOpEeHME U yriTyOJIeHHE 3HAHUH OCHOBHBIX
paszenoB Kypca 8 kiacca

BK: 3navyeHne XMMUYECKOW HAYKH B KU3HU
COBPEMEHHOI0 O0IIEeCTBA, CITIOCOOHOCTh

BIIAJICTh JIOCTOBEPHOM MHQOpMaIIUEH 0
HEPENOBBIX JOCTHKEHUIX U OTKPBITUIX
MHPOBOW M OT€YECTBEHHOW XUMHH,

3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHHUSIX
00 vcTpoiicTBe MUpa U 00IIIeECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX
peakuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

1.3

DNEKTPOIUTUYECKAS TUCCOLIMALINS.
XUMUYECKUE PEAKIIMU B PACTBOPAX

8

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Wroro no pazneny

17

Pa3zgen 2.HeMeTa/JILI M MX COeTUHEHHUS

2.1

O6ma;{ XaPAKTCPUCTHKA XUMHUYCCKUX

5

0 1

bubnuoreka [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

sneMeHToB VIIA-rpynmebl. ["aiorensl

https://m.edsoo.ru/7f41a636

OO61mas xapakTepucTUKa XUMUYECKIX

bu6mmoreka [IOK

2.2 anemeHToB VIA-rpynnsl. Cepa u eé 5 0 https:/m.edsoo.rw/7f412636
COCTUHEHUSA B *
OO01mmas xapakTepucTUKa XUMUYECKIX
bubnuoreka IJOK
2.3 aneMeHToB VA-rpynmbl. A3ot, hochop u 6 0 https-/m.edsoo rH/7 412636
UX COEOUHEHUSI B *
OO0m1as xapakTeprucTUKa XUMHYECKUX
bu6mmoreka [IOK
2.4 HICMCHTOB Iy A-Tpymmbi. YTiepos, 8 1 https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTMHCHUS
Hroro no pazneny 24
Pa3zngen 3.MeTa/uIBI M UX COCIHHEHUS
. bubmuoreka [JOK
3.1 Obume croficTa MeTALIOB 4 0 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiinine MeTamisl 1 UX COSTUHCHUS 13 1 https://m.edsoo.ru/7f412636
Wroro no pazneny 17
Pasznen 4. Xumusi u okpyxaonias cpeia
4.1 BemecTBa 1 MaTepuansl B JKU3HH YeJI0BEKA 7 1 Bubmorexa LIOK
' m p https://m.edsoo.ru/7f41a636
Wtoro no pazgeny 7
Pe3epBHOE BpeMs 3 0 Bubmaorexa IIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4+1



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IToypouyHoe muIaHMpOBaHUE
8 kiace

o/

Tema ypoxka

Konunuects
0 JacoB

Ilepso

HAYAJbHbIC XUMHYECKHe MoHATHA (54)

IIpeamer xumun. XuMus B cucreme HayK. BemecrBa. Tena u
sewgecmea. PU3NUECKHE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemiecTB. [IpocTeie u cnoxHble BeniecTsa. [loHsTHE 0 XMMUYECKOM
a7eMeHTe U (pOpMax €ro CyIIeCTBOBaHUS: CBOOOIHBIX aTOMaXx, MPOCTHIX
U CIIOKHBIX BelIecTBaxX. [lousamue o Memooax no3HaHus 6 Xumuu.
OcHosHbie MemoObl NO3HAHUA. HADI0OeHUe, U3MepeHUe, IKCNePUMEHMI.
MopenupoBaHue.

IIpeBpamenus BemectB. Ousnueckre u XuMudeckue sBiaeHud. Ominune
XUMHUYECKHUX peakluid OT PU3n4ecKuX sBJIeHUN. Poib XUMUM B )XHU3HU
yenoBeka. KpaTrkue cBeieHus U3 NCTOPUM BOSHUKHOBEHUS U Pa3BUTHUS
XUMUN. XUMHS B CUCTEME HayK. POJIb OTE€UeCTBEHHBIX YUEHBIX B
CTaHOBJICHUHM XUMHUYECKON Hayku — paboTsl M. B. Jlomonocosa, A.M.
bytneposa, /1. 1. MeHneneena.

[Ipaktuyeckas padora Nel. «IIpaBuia paGoTsl B 1aOOpaTOpUH U PUEMBI
oOparieHust ¢ 1abopaTOpHBIM 000PYIOBAHUEM

Ilepuoguyeckasi cucreMa xumuieckux 31eMeHToB /I. U. MenaesieeBa,
ee CTPYKTypa: Majble U OOJIbIINE TIEPHOIbI, TPYIIITHI ¥ TIOATPYIIIIHI.
KopoTkomnepuonnas u JymmHHONIeproaHas popmsl [leproamueckoit
CHCTEMBI XUMHUUYeCcKHX 35eMeHToB [. . MengeneeBa. XMHUUECKHI
paeMeHT. CHMBOJIBI XUMHYCCKUX 3JIEMCHTOB. 3HAKM XUMHYECKHX
7J1eMEHTOB.

Xumuueckasi popmysia. 3aK0OH NOCTOAHCTBA COCTABA BEllECTB.
OTHocHuTe1bHAs aTOMHAsA Macca. OTHOCHTEIbLHAS MOJICKY/IsPHas
Macca. MaccoBasi 10J151 XHMHY€CKOTI'0 3JIEMEHTa B COeINHEHHUH.

Tema 1. Ilepuonnuecknii 3axol U Ilepuoanyeckas cucreMa

6

xuMudeckux djaemMenToB JI. 1. Menaeaeea. CTpoeHne aToMOB.
Xumnueckasi cBsizb. (10 )

ATOMBI W MOJICKYJIBI. ATOMHO-MOJEKYJIsIpHOE YyueHHEe. (OCHOBHBIE
CBe/ICHUSI 0 CTPOCHMH ATOMOB. JlOoKa3aTelbCTBA CIOKHOCTH CTPOCHUS
atoMoB. OmbiTel Pesepdopna. IlnanerapHass Mojenb CTpOEHHS aTOMa.
Cocmae amomuvix s0ep. npomouvi u Helimpousli. OTHOCHUTENIbHAs
aTOMHasi Macca. B3auMOCBA3b MOHATHI  «IPOTOH», «HEUTPOH»,
«OTHOCHTEJIbHASI aTOMHAs Maccay.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonsl. 3MeHeHue uncna

IPOTOHOB B sIZIpEe aTOMa — 00pa30BaHHE HOBBIX XMMUYECKUX 3JIEMEHTOB.
H3zmenenue uucna HelimpoHo8 8 s0pe amoma — 00pa3osanue u3omonos.
Cospemennoe onpeoenenue NOHAMUSL «XUMUYECKUL dnemeHmy. H3zomonvl
KAK pasHO8UOHOCU AMOMO8 00HO020 XUMUUECKO20 leMeHMmd.




Crpoenue aToma: siIpo, SJHEPreTUYECKU YPOBEHb. DIIeKTpOoHbl. CTpoeHue
PJICKTPOHHBIX 000JI04YeK aTOMOB MEpBBHIX 20 XMMHYECKHX JJIEMEHTOB
[Iepuonnueckon cucremsl [[. 1. Menneneesa Ilonstue o 3aBeplieHHOM
SJIEKTPOHHOM YPOBHE.

Ilepuoguyecknii 3akoH u Ileproanueckas cucreMa XMuMHUYECKHX
sjemMeHTOB JI. U. MenneneeBa. IlepBbie NONBITKH KaacCHpUKALUU
XUMHUYecKHuX 3jieMeHTOB. [loHsiTHE 0 rpynnax cXoAHbIX 3JIEMEHTOB.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTA IO €T0 MOJI0KEHHIO B
[Tepuoanueckoii cucteme J[. U. MenaeneeBa. 3aKOHOMEPHOCTH
W3MEHEHUS! CBOMCTB aTOMOB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN Ha
OCHOBE IMOJIOKEHUA B iepuoandeckon cucreme [[.1. Menneneesa u
cTpoeHus aroMa. 3HaueHnue Ilepuoanueckoro 3akoHa JIsl pa3BUTUS HAYKH
u nipakTuku. J[. 1. MenaeneeB — y4€HbI, TEaror U rpaxIaHuH.
DU3NYECKUI CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMUYECKOTO
QJIEMEHTa, HOMEpa TPyl U EPHO/Ia MEPUONIESCKON CHCTEMBI.

BK: 1IGHHOCTHOE OTHOIICHUE K OT€YECTBEHHOMY KYIbTYPHOMY,

HCTOPUYICCKOMY U HAYYHOMY HACJICIAUIO, TOHUMAaHWA 3HAYCHUSA
XUMHUYECKON HAayKH B dKU3HU COBPEMEHHOI'O O6I._U€CTB3..

10

HNoHHasi xXumMmH4ecKasi CBsI3b. [I3MeHeHne yncia 3JIeKTPOHOB Ha
BHEIITHEM JJICKTPOHHOM YPOBHE aToMa 00pa30BaHHE MOJIOKHT. U
OTpHULIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE AaTOMAMU METAILJIOB U
HeMeTauioB. [IpuUunMHBI U3MEHEHUS] METAUNIMYECKUX U HEMETANIMYECKUX
CBOMCTB B nepuoaax u rpymnmnax. ObpazoBaHre OMHAPHBIX COSAMHEHUI.
Wonnas cBs3b. [lonsTre 00 HOHHOMH cBsi3u. CxeMbl 00pa3oBaHHUs HOHHOM
CBSI3U.

11

KoBajleHTHAasi HeMOJIIPHAsI XMMHYeCKAast

CBsI3b. B3anMoieiicTBHE aTOMOB 3JIEMEHTOB-HEMETAIIIOB MEXy COO0M
— O6pa30BaHI/Ie ABYXATOMHBIX MOJICKYJI IPOCTBHIX BCHICCTB.
JJIeKTPOHHBIC M CTPYKTYpHbIC (hopMyIibl. BzaumoeicTBrue aToMoB
HEMETAJUIOB MEXIy CO00i — 0Opa3zoBaHNEe OMHAPHBIX COCIUHEHUN
HEMETAJLIOB.

12

KoBajienHTHas nosisipHasi XuMH4ecKas CBA3b.
DnekmpoompuyamenbHoCmsb amomMo8 XUMU4eCKUX 1eMeHmMOo8.
KoBaneHTHast XumMuieckast CBsI3b: HENOJISIpHAsl U noJigpHas. [lonsamue o
6000POOHOII C643U U ee GIUAHUU HA PU3UYecKUe COUCMBA 6euecms Ha
npumepe 800bl.

BaneHTHOCTh aTOMOB XUMHUYECKUX 371€MEHTOB. [IoHATHE O BaJIEeHTHOCTH
KaK CBOMCTBE aTOMOB 00Pa30BbIBATH KOBAJICHTHBIE XUMUYECKHE CBSI3H.
CocraBienue GpopMys OMHAPHBIX COEMHEHUH 110 BaJICHTHOCTH.
HaxoxaeHue BaJleHTHOCTH 110 (opMyJie OMHAPHOTO COEAMHEHUSI.

13

Meramueckasi CBA3b. B3auMoAeiCTBUE aTOMOB METAJLUIOB MEXKTY
coboii — 00pa3oBaHUE METANTMYECKUX KpucTawuioB. [TonsTue o
METAJUINYSCKOU CBSI3H.

14

O0o001IeHNe U CHCTEMATH3AIUSA 3HAHUN 00 DJIeMEeHTAaX: MeTaJJIaxX U
HeMeTaJ1aX, 0 BUIaX XHMM. CBA3H.

15

KontpoabHasi padora Nelmo Teme: «KATOMBbI XUMHYECKHX JIEMEHTOB)»

Tema 2. BakHelilne NpeacTABUTEIH HEOPraHUYECKHUX BellleCTB.




IIpoctrie BeniecTna (8 1)

16

[Tonoxenne metaiuioB B llepuoandeckoi cucTeMe XUMHYECKUX
hneMeHToB JI. I.MenneneeBa. BaskHeiine npocTblie Benecrsa —
MeTaJLIbI (KeIe30, ATIOMUHUH, KalbIllui, MarHUM, HATPUH, Kaaui).
Oo6uue pusnyeckue cBoiicTBa MeTaliIoB. CIIOCOOHOCTH aTOMOB
XUMUYECKHUX AJIEMEHTOB K 00pa30BaHHUI0 HECKOJIBKUX MTPOCTHIX BEIIECTB
— aJUIOTPONHsl. AJUTOTPOITHBIE MOJAM(UKAIIMKA OJIOBA.

17

IMonoxenne HeMeTasI0B B [leproandecKoii CHCTEME XUMHUUECKHX DJIEMEHTOB
. Y. Menneneesa. Ba:kHeiilue npocTblie BellecTBA-HEMeTAJIIbI,
00pa30BaHHbIC aTOMaMU KUCIIOPO/Ia, BOJIOPO/Ia, a30Ta, cephl, pocdopa,
yriaepoja. MoJIeKyITbl IPOCTBIX BEIIECTB-HEMETAIIIOB — BOJIOPOJIa, KHCIOPOIa,
asora, rajoreHoB. CItocOOHOCTH ATOMOB XMMHUYECKHX DJIEMEHTOB K
00pa30BaHUIO HECKOILKUX MPOCTHIX BENIECTB — AJIOTPONHUsI. AJUIOTPOITHBIE
MOTU(UKAINH KHCI0Poaa, hocdopa. MeTaTHuecKue U HeMETATHUSCKIE
CBOMCTBa IIPOCTHIX BEILIECTB. OTHOCI/ITCJ'IBHOCTB 3TOI'0 IOHATHA.

18

Uucno ABoraapo. 3akon ABoraapo. KosimuecTBo BemecTBa. Mo —
eIMHULIA KOJIMYECTBA BEILECTBA.

19

MoJsipHasi Macca BellecTBa.

20

MoJisipablii 00beM ra3os. KpaTHble eIMHULIBI U3MEPEHUST KOIMYECTBA
BELIECTBA — MUJUIMMOJIb U KMJIOMOJIb, MUJUIUMOJIIPHAs U KWJIOMOJISIPHAS
Macchl BEIECTBA, MIJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00bEMBI
ra3000pa3HbIX BeLIeCTB. PacueTsl ¢ HCIOIb30BAHUEM MTOHITUI
«KOJMYECTBO BEILECTBA», «MOJISIPHAs MACCa», «MOJIIPHBIM 00BEM ra3oBy,
«4aucio ABoraapoy.

21

Pemienue 3aga4 ¢ HMCHOJB30BAHMEM  INOHATHH  «KOJMYECTBO
BeIeCTBAa», «MOJspHass Macca», «MoaspHbli 00beM», «YHCJIO
ABOraapo». BorunciieHusi 00b€Ma, KOJIMYECTBA BeLIECTBA ra3a Io ero
W3BECTHOMY KOJIMYECTBY BellleCTBA HJIH 00bEéMy

22

O0o0menue u cucreMaTuzanus 3Hanuii no reme: «Ilpocruie
BelecTBaY.

23

KonTpoasHasi padora Ne 2 no teme: «IlpocTbie BemecTay

Tema 3. Baskgeidnne npeacTABUTEIN HEOPraHNYECKHX BElIeCTB.
Ciaoxnabie Beniectsa (10 1)

24

CreneHb OKHCJIEHMHS. CpaBHeHI/Ie CTCIICHU OKHUCJICHHA W BAJICHTHOCTH.
OHpCI[G.HGHI/Ie CTCIICHU OKHUCJIICHHUA aTOMOB XHWMHYCCKHX 3JICMCHTOB B
COCIUHCHHUAX. BI/IHaprIe COCIMHCHUHA METAJJIOB M HEMETAJIJI0B:
OKCH LI, JICTYYUC BOJOPOAHLIC COCANHCHUSA, UX COCTAB U HAa3BAHUA.

25

[Tonsatue 06 okcumax

[IpencraBuTenn OKCUIOB: BOJIA, YIJICKUCIIBIN T'a3, HETAIICHAS! H3BECTb.
[IpencraBuTeny IETYYNX BOAOPOTHBIX COSAMHEHUN: XJIOPOBOIOPO U
aMMHuaK. Boda é npupooe. Kpyeosopom 600vl 6 npupoode. Quzuueckue u
XuMuyecKue ceolcmaa 800bl.

26

OcHoBanusi. CoctaB ocHOBaHUH U Ha3BaHUsA. Kiaccudukarus.

Howmenkunarypa. Qusuueckue ceoticmea ocHoganuti. PacTBOpUMOCTb




OCHOBaHMUI1 B BOJAC. HpCI[CTaBI/ITeJ'II/I Iuenoqeﬁ: TUAPOKCHU bl HATPUA, KAJIHA
1 KaJIbIIW. Ilonsatue 00 HHIAWKATOPaxX U KaYCCTBCHHBIX PCAKIIUAX.

27

[Tonsatue o kuciaorax. Kucaorsl, ux coctaB u HazBaHus. Knaccuduxarusi.
Homenknarypa. Qusuueckue ceoticmea kuciom. l[lonyuenue u
npumernenue kuciom. IIpecTaBUTENN KUCIOT: CEPHAsl, COIsHAsA, a30THAs.
[TonsTre o mkane kucinotHocTH (mkana pH). Muanukaropel. U3menenue
OKpAaCKy MHJIUKATOPOB B PA3JIMYHbBIX CpeAax.

28

[TonsiTre o consax. Coun - KAk NPOU3BOAHbIE KUCJIOT U OCHOBAHUIM, UX
coctaB 1 Ha3zBaHus. Knaccudukanus. Homenknatypa. Qusuueckue
ceoticmea coneu. Ilonyyenue u npumererue cosei. PaCTBOPUMOCTD cosiei
B Bojie. [IpencraBuTenu coneit: Ximopua HaTpusi, kKapOoHAT U docdar
KaJIbIUs.

29

AMoOp(HBIe U KPUCTAJJIMYECKHe BellecTBA.
MeKMOIEKYJISIPHBIE B3aUMOEUCTBYS. Tunsl Kpucmaniuueckux
pewemox (amomuas, MONeKYIAPHAS, UOHHAS, MEMALIUYECKds).
3asucumocmsv ghuzuyeckux ceoucme seuecms om muna KpUCMaiiuieckol
pewemxu.

30

Uucrble BemecTBa M cMecu. Bo3ayx — cMech razos. CocTaB Bo3ayxa.
[TprMeps! KUAKUX, TBEPIABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX
BerecTB U cMeceit. Mx coctaB. CriocoOBI pa3ienieHus] CMECEH.

31

IIpakTnyeckas padora Ne 2 «Pa3nesenue cmeceii (Ha npumepe
OYMCTKM MOBAPEHHOM COJIN)».

32

MaccoBasi 1 00beMHasi 10J151 KOMIIOHEHTOB cMecH. Pacuersl,
CBsI3aHHBIE C IOHSATHEM «10J51». MaccoBasi 10J151 XUMHYECKOT0
JJIeMEeHTA B COeIMHEHUM.

33

O060011IeHrE ¥ cucTeMaTH3asd 3HaHui 1o teme: «CoeanHeHus
XUMHUYECKHX 3JIeMeHTOB». KoHTpobHas padora Ne3 mo teme
«CoeTuHeHUS] XHMUYECKHX 3JIeMEeHTOB)

Tema 4. UzMenenus, npoucxoasdinue ¢ semecreamu (16 u)

34

du3nyecKkue U XUMHYECKHUe ABJIeHUs. SIBICHN, CBI3aHHbBIE C U3MEHEHHEM
KPUCTAJUIMYECKOTO CTPOCHHMSI BELIECTBA MTPH MTOCTOSIHHOM €T0 COCTaBe, —
¢dusnueckue siBjaeHus. Gu3nyecKue SBICHNUS B XUMUH: JUCTHIUISLUS,
KpHCTAJIJIM3aLus, BEITApUBAaHUE U BO3TOHKA BELIECTB, (UIBTPOBAHHE U
ueHTpudyrupoBanue. SIBneHus, CBI3aHHbIE C U3MEHEHHEM COCTaBa BEILECTBA,
— XUMHUYECKHE peakiun. IIpu3Haky u ycioBHs MPOTEKAHUS XMMUYECKUX
peakuuii. TennoBo# >3pPEeKT XUMUUECKON peaKiH, TEPMOXUMHUYECKHE
YpaBHEHUS, 3K30- ¥ IHAOTEPMUYECKHIE peakiiy. TOIIMBO: yroib U METaH.
3arpsi3HEHHE BO3yXa, yCUIEHHE MapHUKOBOro 3¢ QeKTa, pa3pylieHue
030HOBOTO CJIOSL.

35

3aKOH cOXpaHEeHHs MAcChl BelleCcTB. XUMHYECKHe YPABHEHUSI.

KoaddunmenTsl. 3HaueHne uHAeKcoB U Kodddunmentos. CocraBneHue




YpaBHEHUN XUMUYECKUX peakuuil. M. B. JIoMOHOCOB — y4EHBIN-
SHUUKJIOIEIUCT.

36

Pacyersl 10 XUMHYECKHM ypaBHeHHAM. Pemienne 3axa4 Ha
HAXOKIECHUE KOJINYEeCTBA, MACChI WM 00beMa MPOAYKTA PeaKUH 110
KOJIMYeCTBY, Macce WM 00beMy HCXOJHOI0 BemecTBa. Pacuersl ¢
HCHOJBb30BAHUEM IMMOHATHUSA «10J51», KOI'Ja HCXO0AHO€ BEeIIECTBO 1aHO B
BH/I€ PACTBOPA € 32JaHHOI MacCOBOMl 10J1eil PACTBOPEHHOI0 BelecTBa
WJIM COACPIKUT ONPeeJeHHYIO0 10JI10 IPpUMecei.

37

Kiaaccupukanusi XumuyecKux peaknuii (CoeJuHeHN s, Pa3JI0:KeHUs,
3aMeleHus1, o0MeHa). Peakunu pasnoxenus. [Ipeacrasinenue o
CKOpocTH Xxumudeckux peakuuil. Karanuzaropel. @epmenTtsl. Peaknmnn
coeqnHeHus1. Katanurnueckue u He KaTaTUTUYECKUE PEAKLINU,
oOpaThMble M1 HEOOpATHUMbIE PEAKITHH.

38

Peakumnu 3amemeHusi. Pl akTUBHOCTH METAJUUIOB, €r0 MCIOJIb30BAHUE
JUIS. TIPOTHO3WPOBAHUS BO3MOYKHOCTH NPOTEKAHHSI PEAKUUNA MEXKIY
METaJUIAaMU W KHUCJIOTaMH, PEAKIMI BBITECHEHUS OJHUX METaUIOB W3
pacTBOPOB UX coJiel IpyruMu meTtaiamu. Peakuum oomena. Peakuuu
HeUTpanu3anuu. Y ClIoBUA NPOTEKaHUs peakluii oOMeHa B pacTBOpax J10
KOHIIA.

39

Kucnopon — snemeHT u mpoctoe BemecTBo. HaxoxaeHue kuciopoia B
npupoae, (uU3NYeCKHe W XWMHUYECKHE CBOWCTBA (PEaKIUU TOPEHUS).
[Tpumenenune kucinopona. CriocoObl NOTYUYEHUsI KUCIOPO/ia B 1a00paTopuu
U InpoMblluieHHOCTH. KpyroBopor kucnopoma B mpupone. O30H —
QIJIOTPONHAsA MOIUBUKALMS KUCIOPOAA.

40

[Ipaktuyeckas pabora Ne 3 mo Teme «llomyuenne u cobupanue
KHCJIOPOJIa, U3yUYEHUE €T0 CBONCTBY

41

Bonopon — »snemeHT u mpoctoe BemliecTBo. HaxoxnaeHnue B mpupone.
Du3nyecKrue U XMMHAYECKUE CBOMCTBA Bojopoaa. [Ipumenenne Bogopoaa.
CriocoObl nostyueHust BoJopoza B nadopatopuu. IIpaktuueckas pabora Ne
4 no Teme «lIlomyuenue u cobnpanue BoJ10poia, U3yUYE€HUE Er0 CBOWCTBY.

42

KontpoabHasi padora Ne 4 no teme: «3MeHeHus1, IPOUCXOASIIIIHE C
BeLLIECTBAMMY.

43

Kaaccudpukanuss HeOpraHm4ecKux coeTuHeHuil.

44

Oxcunpl. Knaccugukanus okcuoB: coieodpasyromue (OCHOBHBIE,
KHCIIOTHBIC, aM(oTepHbIe) U HeconeoOpasytonme. HomeHkmaTypa
okcn0B. DU3NUeCKrEe U XUMUYECKHE CBOMCTBA OKCUIOB. [Tomyuenue
OKCHJIOB.

45

OcnoBanust. Knaccugukarus ocHOBaHUI: MIENOYN 1 HEPACTBOPUMBIE
ocHoBaHus. HomeHkaTypa ocHoBaHMH. DU3NUYECKHEe U XUMUYECKUE
CBOMCTBA OCHOBaHUU. [TosrydyeHrne OCHOBaHMIA.

46

Kucnotel. Knaccudukanus kucinor. HomeHkmarypa kuciaor. @uzndeckue
U XUMHYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH MeTaioB H. H.
bekerosa. [lomy4yeHne KUCIOT.

47

Comu. Homenknarypa cosneid. @u3nueckre 1 XUMUIECKHE CBOMCTBA COJICH.
[TonyueHue cosei.

48-49

I'eHeTHuyeckas CBSI3b MEXKTY KIIACCAMU HCOPIraHNICCKUX COCI{I/IHEHHﬁ.




Tema 6. PactBopenue. PactBopbl. CBoiicTBa PACTBOPOB 3J1eKTPOJIUTOB (19 4)

50

PacTBopenune kak (pU3NKO-XUMUYeCKUil mpouecc. [lonarue o rugparax
U Kpucraioruaparax. Pactsopsl. Boga kak pacTBOpUTEIIb.
PacTBOpUMOCTB BeHIECTB B BOJE. PoJsIb pacTBOPOB B MPUPOJIE U B KU3HU
yesioBeka. KpyroBopot Bozibl B ipupoJe. 3arpsi3HEHNE IPUPOIHBIX BO.
OxpaHa ¥ 0YMCTKA IPUPOJIHBIX BO.

51

Konuentpauus pactBopoB. HachlllieHHbIE, HEHACBIILIEHHBIE U
[IEPECHIICHHBIEC PACTBOPBI.

52

MaccoBas g0 PacTBOPCHHOI'O BEIIECTBA B paCTBOPEC. 3HaucHUE
PAaCTBOPOB JIA IIPUPOALI U CCIILCKOT'O XO03SMCTBA.

53

[Ipaxtrueckas padora Ne 5 o teme «lIpuroroBneHue pacTBOpOB ¢
onpeaenEHHON MacCOBOU JOJIEH paCTBOPEHHOTO BEILIECTBAY.

54

Kucaors! B cBete TI/I, ux knaccupukanus u coicra. J(uccounanus
KHCJIOT M X CBOMCTBA B CBETE TEOPUU AIICKTPOTUTHUECKOM AUCCOLUALINH.
MoeKyJISIpHBIE 1 HOHHBIC YPAaBHEHUS PEaKITU.

55

OcHoBanus B cBete TO/l, nx ki1accupukanus 1 CBOMCTBA.
Jluccoumanysi OCHOBaHMM U X CBOMCTBA B CBETE TEOPUU
DIIEKTPOJUTHYECKON AUCCOLUALINH.

56

Oxcuabl.

57

Kaaccupukanus oKCumaoB.

58

Couiu, MX JUCCOLUALMS U CBOMCTBA B CBeTE TEOPUM
JIEKTPOJUTHYECKOH TUCCONUALIMH.

59

O0001enue, cucTeMaTH3aUMs U KOPPEKIUA 3HAHUMH, yMeHUH 1
HABBIKOB yyamuxcs no reme « T I».

60

Kaaccupukanusa xumuyeckux peakuuii. OKHCIUTEIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIUM.

OrnpeziesieHne CTETIeHEW OKUCICHUS JIJISl QJIEMEHTOB, 00pa3yOIINX
BelIeCTBa Pa3HbIX KiaccoB. Peakinyu HOHHOTO 0OMeHa ¥ OKUCITUTENbHO-
BOCCTAHOBUTENbHbBIE peakiuu. [Iporecchl OKMCIEHUs U BOCCTAHOBJICHHUS.
Okucnurenu u BOcCTaHOBUTENH. CyIIHOCTh OKUCTUTENBHO-
BOCCTAaHOBUTENBHBIX peakinii. CocTaBlieHHE YpaBHEHUN OKUCITUTEIHHO-
BOCCTAaHOBUTENIbHBIX PEAKIIUil METOAOM IIEKTPOHHOTO OaaHca.

61

CaoiicTBa N3y4eHHBIX KiaccoB BenlecTB B cBere OBP. CoiictBa
MPOCTBIX BEIIECTB — METAJIJIOB U HEMETAJIOB, KUCJIOT U COJIEH B CBETE
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

62

Ynpa:xkaenus B coctaBiaeHun OBP. CocraBienue ypaBHeHU!
OKHCJINTEIbHO-BOCCTAHOBUTEINIBHBIX PEAKIIUI METOAOM JIEKTPOHHOTO
OanaHca.

63-64

Pemenue PAaCUYCTHBIX 3a1a4

65

O00011IIEHME U cUCTEMATH3allUs 3HAHWI 110 TEME.

p—

66

KonTpoansnas padora NeS nmo remam «PacrBopenune. PacTBopsbl.
CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB)

67

HToroBasi KOHTpOJIbHAsL PaboOTA.

68

Pemrenue SKCIICPUMCHTAJIbHBIX 3aJ1a4 110 TCMC «OCHOBHBIE KJIACCHI




HCOPIraHNYCCKUX COCIUHEHUI

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

9 kjaacc

No
o/

Tema
ypoKa

Kon-Bo
YacoB

Pa3znea 1. BemecTBo n xummnueckasi peakuus(174)

1

[Tepunonnueckuii 3akoH. [lepronnueckas cucteMa XMMHU4ECKHX
anemenToB [I. 1. Menneneesa. CrpoeHue aToMoB. XapaKTepUCTUKA
XUMHUYECKOTO JIEMEHTA HA OCHOBAHUH €T0 MOJIOKEHHUS B IEPHOIUIECKON
cucteme /1. 1. MenneneeBa. 3akOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPUOIOB.

BK: noHrMaHus 3HaYeHNsI XUMUYECKOW HAYKHU B )KM3HU COBPEMEHHOTO
o01IecTBa, cnocoOHOCTH BIAZETh JIOCTOBEPHOM HHbOpMAanye o
[IEPEIOBBIX JOCTUKEHUAX U OTKPBITUAX MUPOBOW U OTE€YECTBEHHOU

XVMWH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U
oO1iecTBa

['eHeTHYecKHe psIbl METAIIJIOB U HEMETAIJIOB, TeHETUYECKas CBA3b
HeopraHnyeckux BemiecT. [lepexoansie anemeHTsl. [lonsiTHE O
MEPEXOIHBIX dJieMeHTaX. AM(pOoTepHOCTh. [ 'eHeTnueckuii pss
EPEXOIHOTO 3JIEMEHTA.

KJIaCCI/Iq)I/IKaI_II/IH W HOMCHKJIATYpPd HCOPTaHUYCCKUX BCIICCTB.

Crtpoenue BemecTBa: BUABl XUMHUECKOW CBSI3U. THITBI KPUCTAIITUICCKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUMA KPUCTANIMYECKOUN
PELIETKU U BUIa XUMUYECKOW CBSI3H.

KontponsHas padora Nel mo teme «IloBTopenue u yriybneHue 3HaHUH
OCHOBHBIX Pa3JIeNIoB Kypca § Kiiacca»

Knaccudukamuss XUMHYECKUX PEAKIHUHA 10 pas3IMyHBIM TpU3HAKaM (10
YUCIY W COCTaBY Y4YaCTBYIOLIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
b dexTy, 0 U3MEHEHUIO CTENEeHEW OKHUCICHUS XUMHUYECKUX DIIEMEHTOB,
0 00paTHUMOCTH, MO YYACTHIO KaTaJln3aropa).

llonamue o ckopocmu xumudeckou peakyuu. Ilonarue o
FOMOT€HHBIX M T€TePOTE€HHBIX PEaKIMIX

Daxmopvl, GauAwUWUe HA CKOPOCMb XUMUYECKOU peakyuu.
[Honamue o kamanuse.

[TonsiTue 00 O0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX PEaAKIHIX.
[lonsATHE O XMMHUYECKOM paBHOBeCUH. PaKTOpHI, BIUSAIONIME HA CKOPOCTh
XUMHUYECKONM peakluh ¢ TMOJIOKEHHE XHUMHUYECKOTrO0 PaBHOBECHS.
OOparuMOCTh  XMMHYECKHX  peakuuid HM  CHOCOOBl  CMEHICHHS
XUMHUYECKOT'O paBHOBECHS.

OKHCANTETbHO-BOCCTAHOBUTENbHBIE PEAKLINU, 3JIEKTPOHHBIA OanaHC
OKHCJIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBiieHue ypaBHEHUN
OKHCJINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMN C MCIIOJIB30BAHUEM METOJA
3JIEKTPOHHOT' 0 OaaHca.




10

Teopust BIEKTPOIUTUYECKON JAUCCOUMALIMM. OJIEKTPOJUTHI U HE
anekTpoiuThl. KaTnoHbl, aHuOHBI. MexaHu3M IUCCOIMalUu BELIECTB C
pa3IMYHBIMM  BUJAAMH XUMHUYECKOM CBA3U. CTeneHb AUCCOLMALIMM.
CusibHbIE U CJTa0bIe 3JIEKTPOJIUTHI.

11

Peakuun HOHHOrO oOMeHa. YCIOBHS NPOTEKAHUS pEaKIUi HOHHOIO
00MeHa, MOJIHbIE M COKpAIIEHHbIE HOHHBIE YPABHEHUS PEAKIIHi

12 |[XuMuueckue CBOWCTBA BEIIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KiaccaM
HEOPraHWYECKUX coenuHeHuM. CBONCTBA KUCIOT, OCHOBAaHUWA U COJIEH B
CBETE MPEACTABICHUI 00 DICKTPOIUTHICCKOMN JUCCOIUAIIHH.

13 | Xumuyeckue CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM Kiaccam
HEOpraHWYeCcKuXx coeArnHeHui. CBOMCTBAa KHMCIIOT, OCHOBAHUM U COJIEH B
CBETE MPEICTABICHUI 00 JIEKTPOIUTUYECKON TUCCOIUAIIHH.

14 |[Ilouamue o eudponuse coneil.

15 |O0o0061menne U cucteMaTru3anys 3HaHUHA

16 |[[Ipaktuueckas pabora Ne 1. «Penienue skcriepuMeHTaIbHBIX 3a7au»

17 | KonrponbHas padora Ne2 rmo teme «JNeKTpOIUTHIECKask AUCCOLUALIMSL.

XUMHUYECKUE PEAKIIMU B PACTBOPAX»

Pa3znen 3. Merauubl U ux coeunenus (174)

18

O6HIa${ XapaKTepI/ICTI/IKa XUMHUYCCKUX DIEMCHTOB — MCTAJIJIOB Ha
OCHOBaHMM HX mNoJoxeHuss B llepuoanueckoil cucreMe XHUMHYECKUX
snemeHnToB J[. . MenneneeBa u ctpoeHust aToMoB. CTpOEHUE METAILIOB.
Mertannudeckast CBS3b M METAJUTMUECKas KPUCTAJUTMUECKAs pPEmETKa.
O6mwme Gpuznueckre CBOMCTBA METAJIOB.

19

OO6mre XMMUYECKHE CBOMCTBA METAJIOB: PEaKIIMK C HEMETAJIJIaMH,
KUCJIOTaMHU, COJSIMU. DIeKMPOXUMULECKULL PAO HANPAANCEHUL
MEemanios.

20

Mertannsl B npupone. O6H_[I/Ie CITOCOOBI MOJIy4YCHHUA MCTAJIJIOB. CraBbl.
Beranciaerus mo YPaBHCHUAM XHUMHUYCCKUX peaKum‘/'I, €CJIIM OAWH U3
pE€arcHTOB COACPIKUT IPHUMCECHU

21

[loHATHE O KOPPO3WH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIMTBI HX OT
KOPpO3HH.

22

[llenounbie MeTaibl: TIos1o)keHue B [leproanueckoil cucreme
XxUMH4YeCcKuX 31eMeHTOB /l. 1. Menaeneesa, CTpo€HHE UX aTOMOB,
HaxOoXKJeHue B pupojie. Pu3nyeckne u XUMUYECKUE CBOMCTBA (HA
pUMEpe HATPUS U KAJIUs).

23

OKCI/II[BI U THAPOKCHUABLI HATPHUA U KaJIWA. HpI/IMeHeHI/Ie OICJIOYHBIX
METAJIOB M UX COGHHHCHHﬁ.

24

[llenouno3eMenbHbBIE METAJIbl MArHUHN 1 KaJbIUM: TIOJOKCHHE B
[Iepuoanueckoii cucreme xuMmudeckux aaemenTos 1. . Menneneesa,
CTPOCHHE UX aTOMOB, HaXOXKJIeHHE B Mpupojie. Pu3nyeckue u
XHUMUYCCKHE CBOMCTBA MArHUS M KaJIbITHUs.

25

Baxneiime coeqnHeHNs KaIbIHs (OKCHI, THIPOKCH, COH). KECTKOCTh
BOJIbI M CIIOCOOBI €€ YCTpaHEHHUs.

26

[IpakTuueckas padora Ne 6 mo Teme "JKECTKOCTH BOABI M METOBI €€

ycTpaHeHHs"




27

AnoMuHUN: nionoxkeHue B [lepuonnyeckoil cucteMe XUMHYECKUX
snemenToB J[. 1. MenneneeBa, cTpoeHUE aTOMa, HAX0KIEHHUE B IIPUPO/IE.
Pu3nyecKue 1 XMMUYECKHE CBOMCTBA AJIFOMUHHUS

28

AMQOTEpHBIE CBOMCTBA OKCHA M THUIPOKCHUIA ATTFOMUHUSI.

29

JKene3o: nonoxenue B [leproanueckoil CUCTEME XUMHUYECKUX 3JIEMEHTOB
/. W. MengeneeBa, CTpOEHHUE aTOMa, HaXOXKACHUE B MPHUPOIE.
DU3NYECKUE U XUMHUYECKHE CBOMCTBA JKeJIe3a.

30

Oxcunsl, Tuapokcusl u conu xenesa (I1) u sxenesa (III), ux cocras,
CBOICTBA U MOJYyYECHUE.

31

O0001IeHYE U CUCTEMATU3ALU 3HAHU M

32

[IpaxTuueckas padota Ne7 Penienue sKcriepuMEHTaIbHBIX 3a/1a4 110 TeME
«BaxHeH1me MeTajlibl U UX COSTUHECHUI

33

Brranciaenus no YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ, €CJIM OAUH U3
pCarcHTOoB 1aH B M30BITKE WU COACPIKUT IIPUMCCH. Brrunciaenus
MacCcoOBOM AO0JIK BbIXOJa IIPOAYKTA peakKunuun

34

O600menue u cuctemarusanus 3HaHuH. KoHTponbHas padora Ne3 mo
TeMe «BaxHelmme MeTaaIbl ¥ UX COSTUHECHUS))

Pa3nen

2. HemeTaJu1bl M HX coeIMHEeHUs (244)

35

[los0xeHHE HEMETAIITIOB B IEPUOJUYECKON CUCTEME XUMHUUECKHUX
biemenToB J[.M. Menneneera. QO0mas xapakTepucTUKA HEMETAJLIOB:
0COOEHHOCTH CTPOEHUSI ATOMOB, JIeKTpooTpHLaTebHOCTh (D0) Kak Mepa
«HEeMeTaInYHoCcTHY, psia D0. Kpucrtaminueckoe CTpoeHHEe HEMETAIITIOB
— MIPOCTHIX BenlecTB. AutoTponus. Pu3nyeckne CBOiCTBa HEMETAJIOB.
OTHOCHUTENBHOCTh MOHATUH «METAD» U «HEMETAID». XUMHUECKast
OpraHu3aLMs KUBOU U HEXKUBOU MPUPOAbL. XUMUYECKUH COCTaB spa,
MaHTHH U 36MHOM KOpbl. XUMUYECKHE 3JIEMEHTHI B KJIETKaX MKUBBIX
OpraHu3mMoB. Makpo- 1 MUKPO3JIEMEHTHI.

36

Bonopoa. Bogopon — XUMUYECKH 3JIEMEHT U ITPOCTOE BELIECTBO.
[lonoxenue Bogopoaa B [lepuonnyeckoil cuctemMe XUMHYECKUX
snementoB Jl. 1. MenneneeBa. CtpoeHue aToMa U MOJIEKYJIBI.
dusnyeckue U XMMUYECKHUE CBOMCTBa Bogopoaa. [lomyuenue Bogopona B
naboparopuu. [lonyuenue 6o0opooa 6 npomviuunennocmu. Ilpumenenue
6000pooa.

37

OO0m1as xapakTepucTrka rajoreHoB. OcCOOEHHOCTH CTPOCHHS aTOMOB,
xapaKkTepHble cTeneHn okuciaeHus. CTpoeHne u Gpu3ndecKue CBOMCTBa
MPOCTHIX BEUIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJIOpa
(B3auMOICHICTBHE C METAJUIAMH, HEMETAIIIAMH, IIEI0UYaMH)..

38

XnopoBogopoa. CoJisiHast KUCIIOTa, XMMUYECKUE CBOMCTBA, MTOJIyYEHHE,
npuMeHeHue. JleicTBue XJIopa U XJIOPOBOOPOJa Ha OPraHU3M 4YeI0BEKa.
Baknenmme XJ0puabl U UX HaX0XKIACHUE B IPUPOJIE.

[IpakTuyeckas padora Ne 2 o teme «lloxydeHue consiHOM KUCIOTHI,
W3y4YEHUE €€ CBOMCTBY.

39

Kucnopon — XxumMudeckuii 3nemMeHT u npoctoe BemectBo. O3on. Cocmag
6030yxa. Pu3nUecKre U XUMHUIECKHE CBOMCTBA kuciopoza. [lomydenue u

MPUMCHCHUEC KHMCJIO0OPOJa.




40

O61as xapakrepucTuka 31eMeHToB VIA-rpymmbl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKkTepHble cTeneHH okucieHus. CTpoeHue u Gpusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAA U CEPhl. AJUIOTPOIHBIE
MOAH(UKAIIMU KUCIIOPOia M cepbl. XUMHUYECKHE CBOHCTBA CEPBI.

41

CepoBoaopoj, cTpoeHue, hu3ndecKkue 1 XUMUIECKHE CBOWCTBA.

42

OKcubl cepbl Kak MPEeACTaBUTENHN KUCIOTHBIX OKCUAO0B. CepHasi KUCIIOTa,
bu3nYecKue U XMMUYECKHE CBOWCTBA (0OIIME KaK MPEICTAaBUTENS Kilacca
KHCIIOT M CICIIU(UICCKHUEC).

43

XUMHUECKUE PEaKIMH, JIeKallue B OCHOBE IMPOMBIIUIEHHOIO Crocoda
NOJlyuyeHus: cepHOM Kkuciotel. IIpumeHeHue cepHoil kuciaotel. Conu
CEepHON KHUCIIOThI, KaUeCTBEHHAas peakuus Ha cynbdar-noH. HaxoxxneHue
ceppl M €€ COCIMHEHMH B Ipupofe. XHMHUYECKOE 3arpsi3HEHHE
OKpYy’Kalolled cpelpl COEIUHEHUSMH cepbl  (KHUCIOTHBIE  JI0XK[IH,
3arpsi3HEHUE BO3yXa M BOJOEMOB), CIIOCOOBI €r0 NPEeJ0TBpPAIECHHS.

44

Brrunciaenue maccoBoit J0JIK BbIXOJA IIPOAYKTA PCAKIIUH.

45

OO0m1ast xapakTepucTHKa 3JeMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEePHbIE CTENEHN OKUCIICHHA. A30T, PaCIIpOCTPaHEHHUE B
npupoze, Gpu3nueckrue 1 XuMuyeckre cBoiicrsa. Kpyrosopor azora B
pUpOJIE.

46

AMMHAK, €ro (QHU3MUECKHe M XHMHUYECKHE CBOWCTBA, NOJYYCHUE H
npumeHeHne. Coiau aMMOHUS, UX (pU3MYecKHe U XUMHUYECKUE CBOMCTBA,
npumMeHeHue. KauecTBeHHast peakiusi Ha MOHbI aMMOHUS.

47

[TpakTrueckas padborta Ne 3 o teme «IlomyyeHre aMMuaka, u3y4eHue ero
CBOUCTB)

48

A30THas KUCJIOTa, €€ MmoNydyeHue, Gu3ndeckiue 1 XMMHUUeCKHe CBOMCTBa
(oOmme Kak MpeACTaBUTENs Kiacca KUCIOT U CIICITU(PUICCKIE).
lcronb30BaHre HUTPATOB U COJIE aMMOHHUS B KQUeCTBE MUHEPATIbHBIX
ynoOpeHnii. XUMU4ecKoe 3arpsisHeHNE OKpY KaroIIen cpebl
COETMHEHUSMH a30Ta (KUCIOTHBIC JOXKAH, 3arpsi3HEHIE BO3/1yXa, TOYBHI U
BOJIOEMOB).

49

Docdop, annorponnsie Mogudukanuu hocdopa, GuU3nUecKre u
xumudeckue cpoiictBa. Oxcun docdopa (V) u dhocdhopnas kuciora,
dbusnyecKue 1 XUMUIECKHE CBONCTBA, MOTYUYCHHE.

50

Hcnons3oBanue ¢GocpaTtoB B KaueCTBE MUHEPATBHBIX YyJIOOpPEHHIA.
3arpsi3HeHUE PUPOTHON cpebl pochaTamu.

51

OO6mas xapakrepucTrka 371eMeHToB [VA-rpynmel. OCOOeHHOCTH CTPOEHUS
aTOMOB, XapaKTEePHBIE CTEIICHN OKUCIICHUS. YTIIepO/], AJUIOTPOITHBIE
MOJIU(HUKAINY, PACTIPOCTPAHEHUE B MIPUPOJE, (PHU3NUecKre U XUMUYECKUE
cBoricTBa. Ancop6ius. KpyroBopor yriepona B mpupoJie.

52

Oxcubl yraeposa, ux pu3nuecKiue U XMMUYeCKUe CBOMCTBA, JCHCTBUE Ha
PKMBBIE OPTaHU3MBI, TIOTyYeHHE ¥ IPUMEHEHHE. DKOJIOTUIeCKUe
npo0JIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (IV), runoresa rmobanbsHOrO
HOTEIUICHUS] KIIMMAaTa, NApHUKOBBIN 3 (eKT.

53

YTonbHas KUCTIOTa U €€ COMH, MX (U3NIECKHe U XUMUYECKHE CBOMCTBA,
nojy4yeHue u npuMeHeHue. KauectBeHHas peakuys Ha KapOOHAT-UOHBI.
Vcnonp3oBanne KapOOHATOB B OBITY, MEHMIIMHE, TPOMBIIUICHHOCTH U




CEJILCKOM XO3SMCTBE.

54

[IpakTuueckas padota Ne 4 o reme "llonydyeHue yriekucioro rasa.
KauecTBennast peakiusi Ha kKapOOHAT-HOH"

55

[TepBOHAYAIBHBIE TIOHATUS 00 OPraHUYECKUX BEIIESCTBAX KAK O
COCJIMHEHUSX yriiepoja (MeTaH, 3TaH, TUJICH, alleTUIICH, TaHOI,
[IIALEPHH, YKCYyCHAs KUcoTa). [[pupoHbie HCTOYHUKH YTIIEBOOPOIOB
(yroJib, IpUPOIHBIN Ta3, HEPTH), MPOAYKTHI UX MepepadoTKu (OCH3UH), UX
POJIb B OBITY U IPOMBINUICHHOCTH. [TOHATHE 0 OMOIOTHYECKU BaXKHBIX
BEIIECTBAX: KHUpaxX, OeKax, yriaeBoJax — U UX POJIU B JKU3HH YEIIOBEKA.
MartepuaabHOE SMHCTBO OPTrAaHUYECKUX H HEOPTAHUUECKUX COCAMHCHUA.

56

Kpemuuid, ero puzndeckne 1 XUMHUECKUE CBOMCTBA, TOITy4YEeHUE U
npuMmeHenue. CoennHeHus: KpeMHUs B mpupoze. O01ne npeacTaBieHus
00 okcuye kpemuus (IV) u kpemaneBoit kucinore. CHIMKATHI, HX
MCIIOJIb30BaHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHelI1e cTpouTenbHbIe
MaTepuaibl: KepaMUKa, CTEKIIO, IIEMEHT, O€TOH, kene300eToH. [Ipobmemsr
0€3011acHOTO UCIOIb30BaHMSI CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM
PKU3HH.

57

[IpaxTrueckas padorta Ne 5. Perenue skcriepuMeHTaIbHBIX 3a7a4 110 TeME
«BaxkHenme HeMETaJUIbl U UX COEAUHEHHUS

58

KonTtponbHas padota Ne4 o teme «BakHelne HeMeTaIbl U UX
COCTMHECHHUSI

Pasznen 4. Xumus u oxkpy:xawomas cpeaa (74)

59

Hopnie MaTCpHraJibl 1 TCXHOJIOTHUH. BGHICCTBa H MaTCpHaJibl B
HOBCC,[[HGBHOfI KHM3HHU 4YCJIOBCKA.

60

XuMust 1 30pOBbe. be3omacHoe UCIoIb30BaHIE BEIIECTB U XUMHUECKUX
peakiuii B ObiTy. [lepBasi MOMOIIb IPYU XUMUYECKUX 0XKOTaX U
OTpPAaBJICHUSIX.

61

OCHOBBI 3KOJIOTHYECKOM TPaMOTHOCTU. XUMUYECKOE 3arpsi3HEHHE
OKpYKaroliel cpenbl (IpeneabHas T0MyCcTuMasi KOHIICHTPAIHs BEIIECTB
— [1JIK). Ponp XuMuU B pelieHUH KOJOTHIECKHUX MPOOJIEM.

62

[TpupoaHbIE HWCTOYHHWKH YTIIEBOJIOPOIOB (yroiib, MPHPOIHBIA Ta3,
HeTh), TPOAYKTHI HX TNEpepadOTKH, WX POJIb B OBITY U
MIPOMBIIIIJICHHOCTH.

63

[TpuponHble HMCTOYHUKH YIJIEBOAOPOJOB (Yroib, HPUPOIHBIN ras,
HEePTb), NPOAYKTHl HX TepepabOTKHM, HUX poidb B OBITY U
MIPOMBIIIJICHHOCTH.

64

M Tororoe moBTOpEeHME MO Kypcy XUMHH 9 Kiacca

65

HTorosasi KOHTpoJIbHAs paboTa

PeszepB O000IICHNE U CUCTEMATH3AIHs 3HAHUN

QI | = | —

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




OueHka npeaMeTHBIX pe3yJbTATOB 10 y4eOHOMY NMpeAMeTy XUMUS
TemaTuuyeckoe oleHMBaHNe NMPeIMETHBIX Pe3yJIbTATOB
B cucreme KOHTpOIIS yU4eOHBIX JOCTHKEHUN PU 00y4eHUH 0cO00T0 BHUMAHHS
3aCIy’)KMBAET TEMATUYECKOE OIEHMBAaHUE MPEAMETHBIX PE3yIbTaTOB, INIABHBIMU (popMaMHu
KOTOPOTO SIBIISTFOTCS] KOHTPOJIbHBIE Pa0oThl. Takue 3a7anusi, B YaCTHOCTH, SIBJISIOTCS OJJHAM U3
CPENICTB KOMIUIEKCHOHN OLIEHKH JOCTHKEHHS MPEAMETHBIX Pe3yIbTaTOB HA MOMEHT MOBTOPEHHUSI U
yIIyOJieHHs 3HAHUH B CaMOM Hadasie u3ydeHus] XUMHUH B 8-9 Kiacce.
B mporpamme 8 kitacca mpeaycMOTPeHO 5 TeMaTUYECKUX KOHTPOJIbHBIX pabOT U UTOrOBas
KOHTpOJIbHAsA padoTa:
Kontponbuas padota Nel mo Teme: « ATOMBI
XAUMHAYECKHUX JIEMEHTOBY.

[TuceMenHas KOHTpoJIbHAs paboTa

Konrponsnas padora Ne 2 o teme: «IIpocteie | [InceMeHHass KOHTpOJIbHASA paboTa
BEIIIECCTBAY.

Konrtponsnas padora Ne3 mo reme
«CoeMHEeHNsSI XUMHUYECKHX 3JIEMEHTOBY.

[TuceMenHas KOHTpoJIbHAS paboTa

Konrponsnas padora Ne 4 o teme:

[TuceMenHas KOHTpoJbHAS paboTa
«3MeHeHus, MPOUCXOSIINE C BEIIECTBAMMY.

Kontposnbnas pabota NeS o remam
«PactBopenue. PactBopbl. CBOMCTBa pacTBOPOB
DIIEKTPOJIUTOBY.

HToroBasi KOHTpOJIbHAs paboTa [TucbMeHHast KOHTPOJIbHAsS paboTa

[TuceMenHast KOHTpoONbHAS paboTa

B nmporpamme 9 ki1acca npeaycMOTpeHo 4 TeMaTUYECKUX KOHTPOJIBHBIX pabOT U UTOrOBast
KOHTpOJIbHasA padorTa:

Konrtponsnas padora Nel no treme
«IToBTOpenue u yriayOjaeHue 3HaHUI
OCHOBHBIX pa3/ieoB Kypca 8 Kiaccay.

Konrtponbshas padora Ne2 o Teme [TucpmeHHast KOHTpOJbHAs paboTa
<<9HeKTpOHI/ITI/I‘{eCKaﬂ gucconuanuga. XuMudeckue

peakKiyu B pacTBOPax».
KonTponbhas pabota Ne3 o Teme
«Baxuennme MeTaJUIEI U UX COSIUHEHMUS.

[TuceMenHas KOHTpoJbHAs paboTa

[TuceMenHas KOHTpoJbHAs paboTa

Konrponsnas padora Ne4 o reme

5 [TuceMenHas KOHTpoJbHAs paboTa
«Baxxneliie HeMeTaIbl U UX COSTUHEHUS.

M ToroBasi KOHTpOJIbHAsA paboTa [TucbmMeHHast KOHTpOJIbHAS paboTa

OneHka NMCbMEHHBIX KOHTPOJIBHBIX PA00T y4Yaluxcs o XuMHu:
Ommemka «5» cTaBUTCS, SCIIN:
e paboTa BHIMIOIHEHA MOJTHOCTHIO;
e B JIOTHYECKHUX PACCYKJICHUSIX U 00OOCHOBAHUHU PEIICHHS HET MPOOEIIOB U OMIHMOOK;
e B pEIICHUM HET XHMHYECKHUX OIMOOK (BO3MOXHA OJHA HETOYHOCTh, OMHCKa, HE
SBIISIOIIASCS CIIEICTBUEM HE3HAHUS HIIM HEMIOHUMAaHUS y4eOHOro MaTepuana).
Ommemka «4» CTaBUTCS, €CIIH:



e paboTa BBHIMOJHEHA MOJTHOCTHIO, HO OOOCHOBAaHHMS INATOB PELICHHsS] HEAOCTATOYHBI (eCiH
yMEHHE 000CHOBBIBATh PACCYKIACHHUS HE SBIISUIOCH CIIEIIMATLHBIM 00BbEKTOM ITPOBEPKH);

e JOMyIlleHA OJHA OMMOKAa WM JBa-TPU HeIOYeTa B BBIKJIAJKAX, PUCYHKaX, CXeMaX WU
YpaBHEHHAX (€CJIM ATU BUABI paObOTHI HE SBJSUIUCH CIICIIHATIBLHBIM 00bEKTOM MTPOBEPKH);

Ommemxka «3» CTaBUTCS, €CIIM JOMyIICHBI Oojee OAHOM ommOKkM wWin Ooiee ABYX-Tpex
HE/I0YETOB B BBIKJIAJKAX, PUCYHKAX, CXeMaxX WM YPaBHEHMSIX, HO y4allWiCs BiIajeeT o0s3aTeIbHBIMU
YMEHUSIMH I10 IPOBEPSIEMOU TEME.

Ommemka «2» CTaBUTCS, €CIIU: JOIYIIEHbI CYIIECTBEHHbIC OIIMOKH, MOKa3aBIIHUE, YTO
yUaIuiicss He BiaJleeT 00sM3aTENbHBIMU YMEHUSMH IO JTaHHOW TeME B MOJHOW Mepe, MPaBHILHO
BBITIOJTHEHO MEHEE MOJOBUHBI paOOTHI.

Ommemka «I» craBuTCs, eciau: paboTa TOKaszaja IOJHOE OTCYTCTBHE Y Yydallerocs
00s3aTeNbHBIX 3HAHUW M YMEHUH MO TPOBEpseMON TeMe WM 3HA4YMTEIbHAas YacTb pPabOTHI
BBITIOJTHEHA HE CAMOCTOSITENIBHO.

Ouenka BbINOJHEHHUS TECTOBBIX 3aaHU

ba3zoeviit (onopuwiit) yposens NOCTUKEHUS TUIAHUPYEMBIX PE3YJIBTATOB CBUACTEIBCTBYET
00 ycBOEHHUU OMOPHOI crcTeMbl 3HaHM (50-74%).

Ilpesviuarowyuii 6a3z06wiit ypoeens — NOBBIIICHHBIN YPOBEHb JOCTHKEHUN IJIaHUPYEMBIX
pe3ynbTaToB (75-85%).

Buicokuii yposens — ypoBeHb, IEMOHCTPUPYIOLIN yriTyOJIeHHOE JOCTHKEHNE
IJIaHUPYEMBIX pe3yabTaToB (86-100%).

Ilonustcennulii yposens — ypoBeHb, ONPEIEISIIOIINNA JOCTHKEHHUE IITITAHUPYEMbIX
pe3yNbTaToB HIKe 6a30Boro ypoBHs (MeHee 50%).

Hu3skuii ypoeensb 0ocmusicenuil — He JOCTIDKEHUE 0a30BOTO YPOBHS. YUEHUK HE CTIOCOOCH
paboTarth ¢ TeCTaMH.
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