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OdenepanbHas pabouas nporpamma no yueOHoMy mpeametry «Xumus» (0a30Bblid
ypoBeHb) (mpeameTHass o0nacth «EcTecTBeHHO-HayuHble MPEAMETHI») BKIIOYAET
MOSICHUTENIBHYIO 3aMHUCKY, COJIEp>KaHue O0yUYEeHUs, IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MIpOrpaMMBbl 110 XUMUH, TEMAaTUYECKOE TUIAaHUPOBAHUE.

[losicHuTenbHAsT 3amucKa OTpakaeT OOIIMEe IedW M 3ajJauyd W3y4YeHUs] XUMUH,
XapaKTEPUCTUKY TCUXOJIOTUUECKUX TMPEANOChUIOK K €€ H3yYeHHIO0 OO0y4arolUuMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOAXOAbl K OTOOpY COJep KaHuS,
K OINPEENICHUIO IJIAHUPYEMBIX PE3yJIbTaTOB.

Conepxanue oOy4deHHUs pacKpbIBaeT COJCP)KATENIbHbIC JIMHUU, KOTOPbIC
npeaaratoTcs Uik 00s3aTeNIbHOIO M3YYEHHsI B KaXKJIOM KJIacCce€ Ha YPOBHE OCHOBHOIO
o01rero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOTPAaMMbl 1O XUMHH BKJIIOYAIOT
JUYHOCTHBIC, METAaNpeJIMETHBIC pe3yJbTaThl 3a BECh NEPHOJ OOyUYEHUs] HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TaKXe MPEeIMETHbIE JOCTHKEHHUS 00ydaronierocs
3a KaXIbI TOJ] 00ydeHUSI.

HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1Mo XMMHHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHsA COCTaBJeHA
HAa OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTelbHON
mporpaMMbl OCHOBHOTO o0Imero ooOpa3oBanusi, mnpenacraBieHHsix B @I'OC 00O,
a TaKke Ha OCHOBE (QefepalbHON paboueil MporpaMMbl BOCIUTAHUSA U C YUETOM
KOHIENIMU TIpenojaBaHusl y4eOHOro mpeamera «XuUMHUS» B 00pa30BaTEIbHBIX
opranuzanusax Poccuiickon denepanumu.

[Iporpamma mo xumuM pa3paboTaHa ¢ IEbI0 OKa3aHUS METOAMYECKOU MOMOIIH
YUUTENIO B CO3/IJaHUU pabodeil mporpaMMbl IO Y4EOHOMY MPEIMETY.

[Iporpamma mo xumuu Aa€T NPEACTABICHHUE O IEJNIAX, 00IIel CTpaTeTuu O0y4eHHUs,
BOCIIUTAHUSI W  Pa3BUTUS OOydYaOMIMXCA CpeACTBAMHU  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0s3aTeIbHOE  MPEAMETHOE  COAepKaHue,  MpeaycMaTpUBAECT
pacrpeeneHue ero no KiaccaM U CTpYKTYpUPOBAHHUE T10 pa3eiaM U TeMaM MPorpaMmbl
[0 XWMHH, OMNpENeisieT KOJIWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHJYEMYIO TMOCIEA0BATEIbHOCTh H3YUYEHUSI XUMHUH C YYETOM
MEKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYyYaIOIIUXCS, OMPEAeNseT BO3MOXKHOCTH TIpeaMeTa
JUIsl pealu3aluyd TpeOOBaHUN K pe3yjbTaTaM OCBOCHHSI OCHOBHOM 00Opa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHus, a Takke TpeOOBaHUM
K pe3yibTaraM OOy4YeHHUs XMMHUU Ha yYpOBHE M€l M3ydeHUs] MpeaMeTa U OCHOBHBIX
BHJIOB y4€OHO-TMIO3HABATEIBHOM JIEATEIBHOCTH 00YYaIOIIErocs M0 OCBOSHHUIO YYEOHOTO
COJICpKaHMUSI.



denepanbHas pabouas mporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

3HaHUE XUMHM CIY>KUT OCHOBOM Jyis  (OpPMUPOBAHUS MHUPOBO33PEHUS
o0OyyJaroierocsi, €ro NpeacTaBjICHU 0 MaTEpUATbLHOM €IMHCTBE MHpPA, BAXKHYIO POJIb
UrparoT QopMHUpyeMble XHUMHEH NpPEACTaBICHUS O B3aUMOINPEBPAIICHUSX HIHEPTUU
u 00 DHBOJIONMHM BEIIECTB B MPUPOJE, O MYTIX PEHICHUs TJIO0ATBHBIX MpoOJieM
YCTOMYUBOIO Pa3BUTHs YEJIIOBEYECTBA — CBHIPHEBOW, DHEPreTHUYECKOW, MHUIIEBOU
1 9KOJIOTUYECKOM 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHECHUSI.

N3yuenue xumuu:

CrOCOOCTBYET peain3allii BO3MOXKHOCTEH JJIsI cCaMOpPa3BUTHUSL U (POPMHUPOBAHUS
KyJbTYpPbl TUYHOCTH, €€ 00111eH 1 GyHKIIMOHAIBHOU TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarolmuxcs, HABBIKOB WX  CaMOCTOSITEIbHOM  y4yeOHOM  JesATeTbHOCTH,
OKCIEPUMEHTATBHBIX M HUCCIEJOBATEIbCKUX  YMEHHH,  HEOOXOJUMBIX  Kak
B TTOBCETHEBHOM XM3HH, TaK U B MPO(HECCUOHAIIBHOU ESITEIHHOCTH;

3HAKOMHUT CO CIICIIM(PUKON HAYIHOT'O MBITIUICHUS, 3aKJIaJIbIBAET OCHOBBI 1IEJIOCTHOTO
B3IUIsSiJa HA €IMHCTBO MPUPOJBI M YEIOBEKA, SBISIETCA OTBETCTBEHHBIM JTAaIllOM
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHON IPaMOTHOCTH O0YYarOIIUXCS,

crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIIEHUS K €CTECTBEHHO-HAYYHbBIM
3HAHUSM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE OOpa3oBaHUE
00yJaromuxcs.

Jlanuble HampaBieHUss B OOYYEHMM XHMHH OOECNedYMBaloTCA CHelupuKon
coliep KaHus y4eOHOTo MpeIMeTa, KOTOPhIN SABIISETCS MeAaroruueck aanTupoOBaHHBIM
oTpakeHHeM 0a30BOI HAYKM XMMUU Ha OMPEIEeNEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OIIEro o0Opa3oBaHMs OPUEHTUPOBAH
Ha OCBOCHHE OOYYAIOIIMMHKCS CHUCTEMbl TEPBOHAYATIBHBIX TMOHATUNA XWMHUH, OCHOB
HEOPraHMYECKON XUMHUHM U HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX MOHATHI OpPraHUYECKON
XUMUHU.

CtpykTypa coJepKaHHsl MpOrpaMMbl IO XUMUU C(HOPMHpPOBAHA Ha OCHOBE
CHUCTEMHOTI0 MoJx0/a K €€ nzydeHuto. ComepkaHue CKIIabIBA€TCS U3 CUCTEMbI TOHATHIM
0 XHUMHUYECKOM JJIEMEHTE M BELIECTBE U CUCTEMBI MOHITUA O XUMHYECKOW PEAKIIUU.
O06e 3TH cuUCTEMBl CTPYKTYpPHO OPTraHW30BaHbI MO MPHUHIUITY [OCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX NIPEACTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJICKYJISIPHOT'O YUYEHHSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona /[.11. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHM;

YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBS3H;

MPEACTABICHUN 00 IEKTPOTUTHICCKON TUCCOIUAIIMY BEIIECTB B pACTBOPAX.

TeopeTnueckre 3HaHHUS PAaCCMATPUBAOTCS HA OCHOBE YMITUPUYECKU MTOTYYEHHBIX U

OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS K JIPyrOMY,
BBITIOJIHASL (PYHKIMM OOBSICHEHUS MW TMPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUA U
BO3MOXHOCTEHN MPAKTUYECKOTO MPUMEHECHUS U TIOJIYYEHHS U3y4aeMbIX BEILECTB.
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OcBoeHue nporpamMmbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOIIECH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOU
MPUPOABI, HEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHHMIO M METOJIaM [MO3HAHUS B HAayKe.
N3yyeHue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yYEHHbIX YYEOHBIX
npeameToB: «Okpyxarouii Mup», «buonorus. 5—7 knaccs» u «dusuka. 7 KIace.

[Ipy M3y4eHUM XUMUU MPOUCXOAUT (POPMHUPOBAHME 3HAHUN OCHOB XMMHUYECKOM
HAayKd Kak OOJIaCTU COBPEMEHHOI'O ECTECTBO3HAHHUSA, MPAKTUYECKON JeATEeIbHOCTH
YyelloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya ydeOHOTO
npelMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBl XMUMHMUYECKMX 3HAHUH — Ba)KHEUIIUX
(akToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH, TOCTYMHBIX O000OIIEeHU
MHUPOBO33PEHUYECKOr0 XapakTepa, si3blka HayKd, B MPUOOIIEHUMH K HAyYHBIM METOJaM
NO3HAHUS MpPU M3YYCHHHM BEIIECTB M XHWMHUUYECKHX peakluuid, B (QOpMUpPOBaAHUU
U Pa3BUTUM TNO3HABATEJIbHBIX YMEHHH M HMX MPUMEHEHUU B y4eOHO-TO3HABATEIbHOM
U y4eOHO-HCCIIeIOBATENILCKON  JEATEIbHOCTH, OCBOCHHMUM MpaBmil  0€30MacHOro
oOpalleH s ¢ BEIIECTBAMU B MOBCEAHEBHOM KU3HHU.

[Ipy w3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHHs Ba)XHOE
3HauYEHHE MPUOOPENH TaKue IENH, KaK:

dbopmMupoBaHue UHTEIUJIEKTYaIbHO pa3BUTOU JIMYHOCTH, rOTOBOM
K €aM0o0Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEILHOMY TMPUHSATHUIO PpEUICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPABJICHHOCTh OOYYEeHHMS] Ha CHUCTEMAaTUYECKOe MPUOOIIEeHHE O0YyYaronInuXxcs
K CaMOCTOSITEJIbHOM MO3HABATEIIBHOM JEATEIbHOCTH, HAy4YHBIM METOJAaM ITO3HaHMS,
(GOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPHOOPETCHUIO 00YUYAIOIIMMHUCS OIBITA
pa3HOOOpa3HON JESTeNIbHOCTH, TO3HAHUS W CaMOIMO3HAHMS, KIIOYEBBIX HABHIKOB
(KITHOUEBBIX KOMIETEHIMI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUCHUE 1JI PAa3IMYHbIX BUOB
NEeATEIbHOCTH;

dbopmupoBanue obmield (GyHKIIMOHATLHON M €CTECTBEHHO-HaYyYHOH IpaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSACHATH U OLIEHUBATH SIBICHUS OKPYXKAIOLIET0 MUPA, UCIIONb3YsI
3HAHMSI U OINBIT, MOJYYEHHBIE NPHU W3YYEHUU XHMHH, NMPUMEHATH UX IPU PELIECHUH
po6JieM B OBCEIHEBHOM JKU3HU U TPYAOBOH AESTEILHOCTH;

dopmupoBaHue y OOydyarOUIMXCS TYMAHHUCTUYECKUX OTHOIIECHUHN, MOHMMAaHUS
[EHHOCTH XUMHUYECKMX 3HAHMA A7 BBIPAOOTKH HKOJIOTMYECKU IIEeJIeCO00pa3HOro
MOBEACHUS B OBITY U TPYZAOBOU AEATENBHOCTU B LIETSAX COXPAHEHHS CBOETO 370POBbS U
OKPY’KAIOIIEH MPUPOJHOU CPEBI;

pa3BUTHE MOTHUBAlMM K  OOy4YeHHIO, CIIOCOOHOCTEH K  CaMOKOHTPOIIO
Y CAaMOBOCIMTAHHMIO HA OCHOBE YCBOEHUS 00IIEUEI0BEUYECKUX IEHHOCTEM, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAIIPABICHHOCTH JATbHEHUIIIETO 00yUeHUSI.

OO0miee YncIO YacoB, PEKOMEHIOBAHHBIX I HM3ydeHUs xumuu, — 136 yacos:
B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 wacos (2 yaca B Heielo).
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JUIs KaXI0ro Kjlacca MpeayCMOTPEHO Pe3epBHOE yueOHOE BPEMsI, KOTOPOE MOXKET
OBITh UCNOJB30BAHO YYACTHUKAMU 00pa30BaTEIbLHOIO Mpoliecca B LeIsiX (POPMUPOBAHUS
BapUaTUBHOM COCTABIAIOIIEH COlepKaHUsI KOHKPETHOU paboueil mporpaMmel. [Ipu 3Tom
oOs3aTenbHasi (MHBapUMaHTHAsl) YacTh COJEpKAHMUS IpeAMeTa, YCTaHOBJICHHAs

npuMepHO paboyeil mporpaMMoi, U BpeMsi, OTBOJUMOE Ha €€ U3yuyeHue, JOJIKHBI ObITh
COXpaHEHBI MTOJTHOCTBIO.
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COAEPKXAHUE OBYYUEHUA

8 KVIACC

IlepBoHayabHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMum B )KU3HU Y€JIOBEKA. XMMUA B CUCTEME HAyK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHoe coCcTosiHue BeuecTB. [loHsaTue
0 MeToJlax TMo3HaHusi B xuMuu. Yucteie BemiectBa U cMecu. CriocoObl pasiesieHus
CMeECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
IIpocThlie U coXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCT, aTOMOB XUMHUUYECKHUX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BemiecTB. OTHocHTenbHass artoMHas Macca. OTHocuTeIbHas
MOJIEKYJIsIpHas Macca. MaccoBas J0JIsi XUMUYECKOTO JJIEMEHTA B COCIUHEHUU.

KomnuectBo Bemecta. Monbs. Mossiprast Mmacca. B3auMoCBsI3b KOJIMUECTBA, MACCHI
U 4YHuCla CTPYKTYpPHBIX €IUHMI] BemecTBa. Pacuérel mo ¢opmyiaM XUMHUYECKHUX
COE€IMHEHUMH.

DU3NYECKUE U XUMUUYECKUE SIBJICHUS. XUMUYECKasi peaklus U e€ Mpu3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUECKHEe ypaBHeHus. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUs, 3aMEeIIeHHs, 0OMEHa).

Xumuueckuti sKkcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IOCYy/IOH, MpaBuUjaMu paboOThl B J1a0OpaTopuul U
npuéMamMu oO0palleHus ¢ J1abopaTOpHBIM OOOpPYAOBaHHEM, H3YYEHHUE M ONHCaHUE
(bU3UYECKUX CBOWMCTB OOpa3llOB HEOPraHWUYECKUX BEIIECTB, HAOIIOJeHUE (PU3HUECKUX
(Tu1aBneHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYNKE, KUIIEHHE U KOHICH AU
BOAbI) M XUMHUYECKMX (TOpEHHE CBE€YM, MPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOW) SIBJICHWW, HAOJIOJICHHE M OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMHYECKMX peakluil (pas3joKeHHWe caxapa, B3aWMOJICHCTBUE CEpPHOMU
KHCJIOTBI C XJIOpUAOM Oapwusi, pasnoxkenue ruapokcuna meau (ll) mpm HarpeBanuw,
B3aMMO/JICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (II), m3ydenne cnocoboB pazaeneHus
cMeceid (C TIOMOIIBI0O MarHuTa, (QUIBTPOBaHWE, BBIIAPUBAHUE, JAUCTUILISAINUA,
xpomatorpadus), TPOBEICHUE OYUCTKH MOBAPEHHOW COJIM, HAOIIOJEHUE U OMHCAHUE
pe3yJIbTaTOB IMPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl,
CO3JIJaHHUE€ MOJIeNIeld MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cmech razoB. CocTtaB Bo3ayxa. Kuciopoa — 3;eMeHT U IpOCTOe BELECTBO.
Haxoxnenue kucimopoma B mpupoje, GuU3HUecKre W XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Oxkcunpl. Ilpumenenue kucinopoaa. CnocoObl MOTYYEHHUS KHUCIOPOJa
B JlabopaTopu U MOPOMBINUIEHHOCTH. KpyroBopot kuciopona B mpupojge. O30H —
aJuI0TpoINHasi MOAU(MUKALIMS KUCIOPOa.
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TemoBoil 3 (PexT XUMUYECKON peaklUuH, TEPMOXUMHUYECKUE YPaBHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWJIEHHE MapHUKOBOI0 3 ekra, pazpylmieHue 030HOBOIO CIIOS.

Bomopon — smeMmeHT M mpocrtoe BemecTBo. Haxoxzaenue Bomopoma B HPUPOLE,
dbu3nUecKkue U XUMMUYECKUE CBOMCTBA, MPUMEHEHUE, CIIOCOOKI noydeHus. KucnoTsl u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BoAbL. Boaa kak pactBopurens. PactBopsl. HacklenHbIe 1
HEHACBIIIEHHBIE PACTBOPBL. PacTBOpUMOCTh BelecTB B BoAe. MaccoBas 0JIsl BELECTBA
B pacTBOpe. XMMHUYECKHE CBOWMCTBA BOJbl. OCHOBaHUs. Poyib pacTBOpPOB B MpUpOJIE U
B )KM3HHM YesioBeKa. KpyroBopoT BOJIbl B MpUpO/I€. 3arpsi3HEHUE NPUPOIHBIX BoA. OXxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccudpuxanus wHeopranudeckux coeauHeHuid. Oxcuabl. Knaccudukamus
OKCHJIOB: coJjieobpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbIe) u
HecoseoOpasyromue. Homenknatypa okcuaoB. dusznueckue M XUMHUYECKHE CBOMCTBA
okcuJ0B. [lonydueHne okcuIoB.

OcHoBanus. Knaccudukamusi oCHOBaHUMA: MIEIOYN U HEPACTBOPUMBIC OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusznyeckne W XUMHUYECKHME CBOMCTBA OCHOBAHMM.
[Tomyuyenue oCHOBaHUIA.

Kucnotel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusuueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOCTM MetaiuioB H.H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknarypa coseil. ®dusznueckue M XUMHYECKHE CBOWMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnueckas CBsI3b MEXKY KJlacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OMNPENEIICHHE COJIEPAKAHUS KUCIOpPOJa B BO3AyXE, IOJTyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWMCTB KHUCIOpOJa, HAONIOJCHHE
B3aMMOJIEHUCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAILCHHS
ropeHusi (moskapa), 03HaKOMJICHHE C 00Opas3llaMu OKCHIOB M OINUCAHWUE WX CBOWCTB,
MOJIyYeHHE, COOMpaHHue, pacrlo3HaBaHWE W W3YYEHUE CBOWCTB BOjaOpoja (ropeHue),
B3aumojelictBue Bogopona ¢ okcugom Meaud (I1)  (Bo3MOXXHO HCHOJIB30BaHHE
BUJICOMATEPUAIIOB), HAOIOIeHHE 00PA3II0B BEIIECTB KOJIMYECTBOM 1 MOJIb, HICCTIETOBAHUE
O0COOEHHOCTEW PACTBOPEHUS BEIIECTB C PA3IUYHON PACTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C OINPENEIEHHON MaCCOBOM JOJIEW PACTBOPEHHOTO BEUIECTBA, B3AUMOJICICTBHE
BOAbl C MeTajulaMu (HaTpueM ¢ KadblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIECOMATEPUAITIOB), HCCIEIOBAHUE OOpa3lOB HEOPraHUYECKUX BELIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIO/ICHHE U3MEHEHUS OKPACKU HHMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
u3ydeHne B3ammojercTBus okcuaa meau (1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT
C METaJulaMH, PEeaklUi HEUTpalIu3aluu, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUU,
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BBITECHEHUE OJHOI'0 METAJUIA IPYTUM U3 PACTBOPA COJIU, PEIIEHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaXHeuIure KiIacChl HEOPraHUYECKUX COEIUHEHU D).

Hepuoagnueckuit 3akon u Ilepuoamuyeckas cucreMa XUMHYECKHX 3JIEMEHTOB
A.N. MengeaeeBa. CrtpoeHue aTomMoB. XHMHUYECKasi CBA3b. OKHMCJIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[lepBbie MONMBITKN KiIacCUpUKAIIUU XUMUYECKUX dJIeMeHTOB. [loHaTHe 0 rpyrmmax
CXOJTHBIX 3JIEMEHTOB (ILI€JIOYHBIC U IIEI0YHO3EMEJIbHBIC METAILIbI, TAJIOT€HbI, UHEPTHHIC
ra3bl). DJIEMEHTBI, KOTOpbIe 00pa3yroT aM(OTEPHbIE OKCUIBI U TUAPOKCUIBI.

ITepuonnueckuii 3akoH. llepuoguueckas cucTeMa XUMHUYECKHUX  DJIEMEHTOB
J.1. Menneneera. Koporkonepuonnas u aiauHHonepuoanas ¢opmsl [lepuogudeckoit
cucteMbl xXuMudeckux aneMeHToB .M. Menpaeneesa. [lepruoabl u rpynnel. OU3n4eCcKuii
CMBICJI TTOPSAJIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYMIIBLI JJIEMEHTA.

Crpoenue aromoB. CocTtaB aTtoMHbIX saep. M3oronbl. OnexktpoHbl. CTtpoeHue
AIIEKTPOHHBIX 000J0YEeK aTOMOB MEpBbIX 20 XUMUYECKUX AeMeHTOB [lepuoanueckoi
cucrembl JI.I. MengeneeBa. XapakTEpUCTHUKA XUMHUYECKOTO 3JIEMEHTa MO €ro
nonoxeHuro B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XHMHUUYECKHUX DJIEMEHTOB,
METALTUYECKUX U HEMETATIMYECKUX CBOMCTB MO IPyIIaM U MEePUOJIaM.

3nauenue [lepuoamueckoro 3akoHa u Ileproguyeckoid CUCTEMBI XUMUYECKUX
AJIEMEHTOB U1 Pa3BUTUS HayKu U NpakTuku. .M. MenneneeB — yu€HbIi U rpakxJaHUH.
Xumuueckass  cBs3b. KoBasieHTHas  (monsipHass ¥ HENOJsIpHAsi)  CBA3b.

QHGKTPOOTPI/IIIaTGJILHOCTL XHUMHYECKHUX 31€MEeHTOB. MloOHHas CBs3b.
Crenennb okuciieHus. OKHCIUTEIHPHOBOCCTAHOBHTECIIHLHBIC pPCaKInu. HpOHGCCLI

OKHCJICHUS B BOCCTaHOBICHHA. OKUCINTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti oKcnepumenm:

U3y4YeHHE OO0pa3IoB BEHIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pPacTBOpaMU KHUCJIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peaKIUil (TOpeHue,
peaKIu pa3aoKeHusl, COETUHECHHUS).

Meoicnpeomemmuvie cea3u

Peanmuzanus MeXNpeIMETHBIX CBSI3€H TIpHM HW3YYeHWH XUMHH B 8 Kiacce
OCYIIECTBIIICTCS YePe3 MUCIOJIH30BAHNE KaK OOIIUX €CTECTBEHHOHAYYHBIX MTOHSATHM, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH IS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO01mue eCTeCTBeHHOHAYUYHBIE TIOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHupUKAIUs, IEePHOJUNYHOCTh, HAOIIOJCHUE, SKCIECPHUMECHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

du3nka: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHW], H30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, DJEKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM,
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arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHHBI, SAUHHIIBI U3MEPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1bI, CoTHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHbIE MOPObI, MOJE3HbIE
HCKOTIaeMbl€, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHUYeCKasi peaKkuus

Ilepmognuecknii 3akoH. llepuonnueckas cuUCTEMa  XUMHYECKHUX  DIIEMEHTOB
JI.. MenneneeBa. CrtpoeHue aTroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOMCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaJIMs, KaJIbIUs U UX COCIUHEHUU
B COOTBETCTBHUU C MOJIOKEHUEM DIIEMEHTOB B [lepnoanveckoi CUCTEME U CTPOCHUEM HUX
aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKOHN CBSI3U. THIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIMYECKON pEmETKM U BHUJA
XUMHUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIUXCS K PA3JIMYHBbIM KJIACCAM HEOPTraHUYECKUX COCIMHEHUH,
TE€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukamus  XUMHUECKHX  peakuuidi 10  pa3IuyHbIM MIPU3HAKAM
(Mo YKCIly ¥ COCTaBy Y4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy,
0 M3MEHEHUIO CTENEeHEH OKHUCIEHUS XHMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH,
0 YYacTHUIO KaTaiu3aropa). JK30- U SHJIOTEPMUYECKHE PEAKLIHH, TEPMOXUMHYECKUE
ypaBHEHHS.

[TonsiTe 0 cKOpocTH XUMHUYeCKOW peakuuu. IloHATHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TEeTePOreHHBIX
peakiusax. Ilonstme o  karanuze. IloHATHE O  XMMHYECKOM  PaBHOBECHHU.
@aKTOphl, BIUSAIOIIME HA CKOPOCTh XUMHUYECKON PEAKUUU U IOJ0KEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHHEe YPaBHEHHN OKUCIUTEIbHO-
BOCCTAHOBUTENILHBIX PEAKIINH C UCIIOJIB30BAHUEM METO/Ia AJIEKTPOHHOr O OanaHca.

Teopust 3IE€KTPOIUTUUECKON AUCCOLUALUU. ODNEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, anmoHbl. MexaHW3M JUCCOLMAIMM BEUIECTB C PA3JIMYHBIMUA BHJIAMU
XuMHIecKor cBsizu. CteneHs aucconuanuu. CUIbHBIC U C1a0bIe JIIEKTPOIHUTHI.

Peakrmun moHHOTO OOMEHa. YCIOBUS TPOTEKAHHWS PEAKIMA MOHHOTO OOMeEHa,
MOJIHBIE U COKPAIEHHBIE NOHHBIE YpaBHEHUS peakunii. CBOMCTBA KUCIOT, OCHOBAHUU U
COJIeM B CBETE NpPEACTAaBICHUN 00 3JIEKTPOIUTHUYECKOU aucconuanuu. KayecTBeHHBIE
peakunu Ha HOHBL. [loHsATHE O rMapONIU3E Coei.
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Xumuyeckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTALIMYECKAX PEMIETOK HEOPTraHUYSCKUX
BEILIECTB — METAJUIOB M HEMETAUIOB (rpaduta U aamasa), CI0XKHBIX BEUIECTB (XJIOpHUIa
HATpPWsI), UCCIICIOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEaKIU OT BO3ICHCTBHUS
pa3nuyHBIX (HaKTOPOB, HCCIEIOBAHUE DSJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB,
mporecca AUCCOIMANNN KUCIOT, MIeN0o4el U coyel (BO3MOXKHO MCTIOIB30BaHUE BUICO
MaTepHaioB), TPOBEICHNUE OIBITOB, HILTFOCTPUPYIOMINX PU3HAKH MPOTEKAHUS PEaKITUI
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIIHbHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TopeHue,
peakiUuu Ppa3JIOKEHUS, COCAUHCHUS), pPACIO3HABAaHUE HEOPTaHWYECKUX BEIICCTB
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIIM Ha HOHBI, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a/1a4.

HeMeTaqibl 4 UX cOeTUHEHUST

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIC
creneHu okucienus. CTpoeHue U Pu3nuecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpUMepe xyopa (B3aMMOJCHCTBHE C METa/IaMH,
HEMeTaJlJlaMu, Iejaodamu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUYECKUE CBOMCTBA,
noJiydeHue, npuMeHenue. /[elicTBue xjaopa v XJIOPOBOJOPOJa HA OPTaHU3M UYEJIOBEKA.

Baxxneiime XJIOpUIbl M MX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3aeMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHun okucieHus. CTpoeHne Hu (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJNIOTPONHBIE MOANU(PUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoictBa cepbl. CepoBoIOpo/, CTpoeHue, (PU3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI Cephbl Kak MPEICTABUTENIM KUCIOTHBIX OKCHMIOB. CepHas KHCIIOTa,
dusznueckre U XMMHUYECKUE CBOWCTBA (OOIIME KaK MPEACTaBUTEN KIacca KHUCIOT U
cnenuduyeckre). XuMUYECKUE PEAKIUH, JIeXkKAIIIEe B OCHOBE MMPOMBIIIUIEHHOTO CIToco0a
NOJIyYeHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOM KUCIOTHI,
KayeCTBEHHAs peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUU
B MpUpojie. XUMHUECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpelbl COCIMHEHUSIMH CEPBI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B mMpupoje, Gu3ndecKue u
XUMHYECKUE CBOWCTBAa. KpyroBopor azora B mpupone. AMMHaK, ero (usndeckue u
XUMHYECKUE CBOUCTBA, MoJlyueHne u npumeHeHue. Conmm aMMOHUS, uX pusudeckue
1 XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHasi peakius Ha HOHbl aMMOHHUSI.
A3oTHas KHCIIOTa, €€ MoydeHue, PU3NYECKre U XMMHYECKHE CBOMCTBa (00IIMe Kak
MPEAICTaBUTENS KJlacca KUCIOT U cneruduyeckue). Mcnonp3oBanre HUTPATOB U COJIEH
aMMOHHSI B KAueCTBE MHHEPAJIbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXK/IH, 3arpsI3HEHUE BO3/lyXa,
1mouBbl M BojoéMOB). Docdop, ammoTpornHbie Moaudukanuu ¢ocdopa, duzndeckue u
xuMudeckue cBoiictBa. Okeun docdopa (V) u dpochoprast kuciiora, Gpusrueckue
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U XUMHUYECKHE CBOMCTBa, mnoiyudeHue. MHcmonb3oBanue ¢ocdatoB B KadecTBe
MUHEpAIbHBIX yI0OpEHUN.

O61mas xapakTepuctuka 31eMeHToB [VA-rpynnsl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTEepHbIE CTENEHU OKUCICHHSA. YTJIEpOJA, aJIOTPOIHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpuUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. AJCOPOIHS.
Kpyrosoport yriepona B npupoge. Okcuabl yriepoja, ux (pusndeckue U XUMHUYECKUE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, IOTYYCHNUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriepoaa (IV), rumoresa riio6ajbHOTO MOTETUICHUS
KJIMMarta, MapHUKOBBIA 3(dexT. YrompHas kKuciaora U €€ COiM, UX (PUINYECKUE U
XUMHUYECKUE CBOICTBA, IOMy4YeHHE U IpruMeHeHne. KauecTBeHHas peakius Ha kKapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHITHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COCAMHEHHSIX
yriepona (MeTaH, 3TaH, ITWUJICH, alleTWICH, ATAHOJ, TIWIEPUH, YKCYCHAas KHCJIOTA).
[IpupoiHbIE HICTOYHUKH YTIIEBOJAOPOIOB (YTroib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U TPOMBINLICHHOCTU. [ToHsATHE 0 OMOTOTHYECKU
BRXHBIX BEIECTBAX: JKMUpaX, OElKax, YIrJeBOJaX — W WX POJIU B >KM3HHU UYEJIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUIECKUX COSTUHEHUIA.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenust kpeMuus B npupoje. O6mme npeacrasieHus o0 okcuae kpemuus (IV) u
KpeMHueBOM kuciore. CUIMKAThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiimue crpouTenbHble MaTepuanbl:  KepaMUKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoGieMbl 0€30MacHOr0 HKCIOJIb30BAHUS CTPOUTEIBHBIX MaTEpHAJIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0Opas3lloB HEOPTraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHNE MPHU3HAKOB HUX
NPOTEKAHMsI, OMBITHI, OTpaKarouue GU3NIECKUe U XMMUUECKHE CBOWCTBA TrajOTEHOB U
UX COEOUHEHHH (BO3MOYKHO MCIOJIb30BAHUE BHUACOMATEPUAIOB), O3HAKOMIICHUE
c oOpa3mamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpaslaMu cephl u e€
COCIMHEHUAMH (BO3MOKHO HCTIOJIb30BaHKUE BUIEOMATEPHUAIOB), HAOII0OIeHHE TpoIlecca
oOyTrIuBaHUs caxapa MoJ| IeHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, H3YUCHHE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHON KHCIOTHI, MPOBEJACHUE KadyeCTBEHHOU
peaknuu Ha CynbdaT-uoH U HAOIMIOJEHWE MpU3HAKA €€ MPOTEKAHWS, O3HAKOMIICHHE
¢ (u3MYeCKUMHU CBOMCTBaMH a30Ta, ¢ochopa W WX COCAMHEHHA (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (ocopHBIX ymoOpeHuH,
MoJiyuyeHue, coOUpaHue, pacro3HaBaHUE M M3yUYEHHE CBOWCTB aMMHUaKa, MPOBEICHUE
KaueCTBEHHBIX peakluuii Ha MOH aMMOHHUS M (ochaT-uoH U U3YUYEHHUE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOACHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEIbIO
(BO3MO’KHO HCIOJIb30BAHUE BUJIEOMATEPUATIOB), U3YUYCHUE MOJEIEH KPUCTATIMUYECKUX
pemeTok anMasa, rpadura, QymiepeHa, 03HaKOMIJIEHHE C MPOLECCOM alCcOpOLUU
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PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM INPOTUBOrasa,
IIOJIly4YEHUE, COOMpaHUE, pACIO3HABAHME M HW3YYEHUE CBOWMCTB YIJIEKUCIIOrO Tasa,
MIPOBE/ICHUE KAaYECTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-UOHbI U HW3Yy4YEHUE
[IPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHME C  IPOAYKLMEH  CUIMKATHOU
IIPOMBILJIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxueunmue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanjabl 1 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU HX
nonoxxkeHus B Ilepuonnueckoin cucteMe xumuueckux anemMeHTtoB .M. Menneneesa u

cTpoeHus atoMoB. CTpoeHHne MeTaioB. Meramnuyeckas CBsI3b M METaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. JNEKTPOXMMHUYECKUN PAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHEe CBOMCTBA MeTaJlIOB. OO11I1e CTTIOCOOKI MOTYyYeHUS METAJIIIOB.
[TonsiTe 0 KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CIriiaBbl
(cTanb, 4yTyH, TIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilesounble MeTauibl: TONOXKeHUE B llepuoauueckodl cHUCTEME XHUMHUYECKUX
anementoB J[.M. MeHaeneeBa, CTpoeHHE HMX aTOMOB, HAaxXOXICHUE B NPUPOJE.
dusnyeckne W XUMHYECKHE CBOWCTBAa (Ha mpumepe Hatpus W Kamus). OKCuabsl u
TUIPOKCHUIBI HATPUS U Kanus. [I[puMeHeHune 1me0YHbIX METAJIOB U UX COSIMHEHUM.

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM W KAJIBIWN: TIOJOKEHUE B [leproanyeckoi
cucremMe xuMmuieckux anementoB .M. MenpaeneeBa, CTpoeHUE UX AaTOMOB, HAXO0XKICHUE
B npupoae. Pu3nMUYECKHe U XUMHUYECKUE CBOMCTBA MarHusi M Kaiubliusa. Baxueilmue
COCMHEHUs KaJblHsA (OKCHA, THUAPOKCHUI, coju). JKECTKOCTh BOABI M CIIOCOOBI €&
YCTpPaHEHMUSI.

AnroMuHui: mnonoxkeHue B IlepuoanMdeckoil cuUCTEME XUMHUYECKHUX DJIEMEHTOB
J.1. MeHnneneeBa, CTpOCHUE aToMa, HAXOXJAEHHE B Tmpupoac. PuU3NUECKUE U
XUMHUYECKHE CBOWMCTBA alOMUHUS. AMQOTEpHBIE CBOWCTBA OKCHIA W THUIPOKCHAA
AITFIOMHHHS.

Keneszo: mnomoxenue B llepuogndeckod cucteMe  XUMHYECKHUX  DJIEMEHTOB
JI.. MenneneeBa, CTpoeHHME aToma, HaxoXJAeHHE B mpupone. DPusnueckue u
XHUMHAYECKUE CBOMCTBA kele3a. OKCHUIbI, THAPOKCH B 1 comu xkene3a (I1) u xxenesa (1),
HX COCTaB, CBOMCTBA U MOJy4YECHHUE.

Xumuueckuii akcnepumenm:

O3HaKOMJICHHE ¢ 00pa3iaMy METAJUIOB U CIUIABOB, UX (YM3MYECKUMHU CBOMCTBAMH,
M3yYEHHUE  pe3yJbTaTOB  KOPPO3MM  METaUIOB  (BO3MOXKHO  HMCIOJIb30BAHUE
BHJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJEHUCTBHS OKCH/IA KaJblMsg U HATPUS C BOJIOU
(BO3MOYKHO MCIIOJIB30BaHUE BUAEOMATEPHUATIOB), UCCIIEI0BAHUE CBOMCTB HKECTKOU BOJIBI,
MpoIIecca TOPEHUS KeJe3a B KUCI0po/ie (BOZMOKHO UCIOIB30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEAKIIMi HA MOHBI (MArHus, KaJblUs, aTIOMUHUS,
uuHka, xeneza (II) m xeneza (III), menu (II), HaGmroAeHUE M ONMUCaHHE MPOIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HATPUs, Kalvsgd U KaJbLKs (BO3MOXKHO UCIIOIb30BaHUE
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BHUJICOMATEPUAITIOB), HCCJIEIOBAaHUE aM(pOTEPHBIX CBOMCTB TUIPOKCHUIIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIIEHHWE SKCIEPUMEHTANbHBIX 3a1ady 1o Teme «Baxueline
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAKOLIas cpeaa

BemecrBa M Marepuansl B IIOBCEIHEBHOW JKHM3HM 4elloBeKa. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHMUYECKUX peakuud B ObiTy. IlepBas momouns mpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSAX.

XUMHYECKOe 3arpsi3HEHHE OKpyKawlel cpeasl (mpenenabHas AOMyCTUMAas
koHUeHTpauus BemecTs (nainee — I1JK). Ponb XuMuM B pemieHHMH 3KOJIOTHYECKUX
npoosieMm.

Xumuueckuii sKxcnepumenm:
u3ydyeHue oOpa3loB MaTepHalioB (CTEKJIO, CIUIABBI METAJUIOB, IOJUMEpPHBIE
MaTepHabl).

Mesicnpeomemnvie cesazu

Peanuzanmss MEXIpPEAMETHBIX CBSA3CH mNpM U3YyYeHMHM XuMuM B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHSATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHM JUIS OTACIBHBIX IPEIMETOB €CTECTBCHHO-
HAY4YHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIE TIOHATHS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TCOPHS,
aHalM3, CUHTE3, KiIacCu(pUKalWs, TEePUOAUYHOCTh, HAOIIOACHHE, JKCIEPUMEHT,
MOJICTMPOBAHKUE, W3MEPEHUE, MOJEIb, SBICHUE, MAapHUKOBBIH 3¢ (deKT, TeXHOIOTHs,
MaTepHUaIbI.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTD, MOJICKYJIA, DJIEKTPUICCKUI 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
TURJIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSTHHE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKash pemiéTKa, CIUIaBbl, (U3NYCCKUE
BEJIMYUHBI, CJIWHUIBI W3MEPEHUS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnre.

buonorusi: ¢dotocunte3, apixaHue, Ouocdepa, HsKocHCTEMa, MHUHEPATbHBIC
yI0OpEHMsI, MUKPOSJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdhepa, MHUHEpPATbl, TOPHBIE MOPOJBI, IOJIEC3HBIC
MCKOIIaeMbI€, TOILJINBO, BOJHBIE PECYPCHI.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC PE3yJBTAThl OCBOCHUS IMPOTPAMMBI OCHOBHOTO 001IIero 00pa3oBaHMUsI
JOCTUTAIOTCS B XO0J€ OOYYCHHS] XUMHUU B EIUHCTBE YYCOHOW M BOCHHUTATCIBHOU
JESATETHPHOCTH B COOTBETCTBHH C TPATUITMOHHBIMA POCCUHCKUMHU COITUOKYJIBTYPHBIMH U
JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, IIPUHSATHIMH B OOIIIECTBE MPAaBHJIAMHA U HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIIIH
00y4Jarouxcs.

JIMYHOCTHBIC pe3yabTaThI OTpaXkaroT TOTOBHOCTh OO yJaroIIIXCs
PYKOBOJICTBOBAThCSI CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHUCHTAIIMH M PaCIIMpEHUE
OTIBITA JICATCIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHUSA:

[IEHHOCTHOT'O OTHOIIEHHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY U
HAyYHOMY HacJeANI0, IOHMMAaHUs 3HAYEHUSI XUMUYECKON HAYKU B KU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAAETh JIOCTOBEpHOW HWHGOpMAIMEl O TeperoBbIX
JOCTH)KEHUSAX U OTKPBITUAX MHUPOBOM U OTEUECTBEHHON XUMHH, 3aHHTEPECOBAHHOCTU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U 0OIECTBa;

2) TpaskIaHCKOI0 BOCIIMTAHMSA:

MPEACTABICHUS O COIHAILHBIX HOpPMaXxX U MpaBWIaX MEKIMYHOCTHBIX OTHOIICHHH
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-
MCCIICIOBATEIbCKON, TBOPUYECKOW W JAPYrHMX BHUAAX JEATCIbHOCTH, TOTOBHOCTH
K pa3HOOOpa3sHOW COBMECTHOM  JCATEIbHOCTH TIPH  BBIMOJIHEHUH  YYCOHBIX,
MIO3HABATEJIbHBIX 33/1a4, BBIMOJIHCHUH XUMHUECKUX SKCIIEPUMEHTOB, CO31aHNU YICOHBIX
MPOCKTOB, CTPEMJICHHS K B3aMMOIOHMMAHHUIO M B3aWMOIIOMOIIM B TPOLECCE 3TON
y4eOHOM JesTeIbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHUE M IMOCTYIKH CBOUX
TOBApUIIECH C TIO3WIIMH HPABCTBCHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS

MHPOBO33PEHUYECKUE TMIPEICTABICHUS O BEIIECTBE M XUMHUYECKOW pEaKINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTAaBJISIOIIME OCHOBY
JUIsl TIOHUMaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUSA MPUPOIBI, B3AUMOCBS35X YEJIOBEKA C MPUPOJHOMN Cpeliou,
O pOJIM XMMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABJIEHHBIC HA MMOJYYE€HUE HOBBIX 3HAHUM 10 XUMUH,
HEO00XO0UMBbIE ISl OOBACHEHUSI HaOJII0/1aeMbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIIHHOM,
MH()OPMALIMOHHOM U YUTATENIBCKON KYJIbTYPhI, B TOM YKCIIC HABBIKOB CAMOCTOSITEILHON

15



denepanbHas pabouas mporpamma | Xumus. 8—9 kinaccel (0a30BbIH ypOBEHB)

paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYIHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH
K caM000pa30BaHUIO, IPOEKTHON U UCCIIE0BATENbCKON AESITEIBHOCTH, K OCOZHAHHOMY
BBIOOPY HAIIPAaBIIEHHOCTH U YPOBHS 00YYEHHS B JaIbHEHIIIEM;

4) popMupoBaHHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHE LIECHHOCTHU W3HHW, OTBETCTBEHHOI'O OTHOILIECHMS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUM 1 HEMPUATHE BPEIHBIX
npuBbIYEK (YyHOTpEOJSIEHHs] aJIKOroJid, HApKOTUKOB, KYypeHHus), HEOOXOIUMOCTH
cOONIO/IeHUsT MpaBuJl OE30MAaCHOCTU MPU OOpPAIIEHUHM C XMMHYECKMMH BEIleCTBAMU
B OBITY U peaJIbHON KU3HH;

5) Tpya0BOro BOCTIMTAHMS:

HHTEPEC K MPAKTHYECKOMY H3YyYEHHIO IpodeccHii W Tpyaa pa3IndHOro poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOW IEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHHM MPOAOJDKEHHMsST 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB W IMOTPEOHOCTEH, YCIENIHOH
mpo(heCCHOHATIBHOM JIESTETBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
aIalITHPOBATHCS B MPOGECCUOHAIBHON Cpejie;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS:

AKOJIOTMUYECKH IIeJIECOO0pa3HOe OTHOIICHHE K TPUPOJICe KaK HCTOYHUKY >KU3HH
Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHMUsI, TOHUMaHUE IECHHOCTH 3JI0POBOTO U 0€30MacHOTO
oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUYECKOMY |
IICUXUYECKOMY 37I0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIFOACHHUS IpaBUil 0€30macHOIO
MOBEJICHHUS MTPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIINUX 3I0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TNPUMEHSATH 3HAHUS, I[IOJydaeMble TIPU  HM3YYCHUU  XHUMHH,
IUI PEIIEHUs 3a7a4, CB3aHHBIX C OKPYXKAIOIIEW MPUPOJHOU CPENOH, JJI MOBBIIICHUS
YPOBHS SKOJIOTUUECKON KYJbTYPbI, OCO3HAHUS TJIOOATBHOTO XapaKTepa SKOJIOTHUECKUX
npobjieM M TyTed UX PEImICHHS ITOCPEACTBOM METOJ0B XHUMHH, 3KOJIOTHYECKOTO
MBIIIJICHHS, YMEHUSI PYKOBOJICTBOBAThHCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B COCTaBe METapeAMETHBIX pe3yJIbTaTOB BBIJICIISFOT 3HAYMMBbIE
it GOPMHUPOBAHUS MUPOBO33PEHHSI OOIIIEHAYYHBIE MTOHSATHS (3aKOH, TEOPHUS, TMPUHIIHUII,
runoTes3a, Qakr, CUCTEMA, MPOLECC, SIKCIIEPUMEHT U APYToe€.), KOTOPbIE UCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUW U3 ITUX
npeaMeroB (OpMUPOBaTH MPEJACTABICHUE O IIEJIOCTHOM HAy4YHOW KapTHUHE MUDa,
U YHHBEpCaJbHbIC yuyeOHbIE JeHCTBUS (MI03HABATENbHbIC, KOMMYHUKATUBHEIE,
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PETYISTUBHBIE), KOTOpBIE o0ecreunBaroT dbopMHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOU JEATEIBHOCTH.

ITo3naBaTe/ibHBbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornuyeckue 1eMicCTBHA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbhIBaTh CMBICH XHUMHUYECKUX MOHATUU (BBIAEISATH HMX XapaKTepHbIC MPHU3HAKH,
yCTaHABIIMBAaTh B3aUMOCBS3b C JPYTMMH TOHSTHSMHU), MCIOJIB30BaTh TOHSTHS
JUIs OOBSICHEHUS! OTNIENbHBIX (DAKTOB W SIBICHUM, BHIOMPATh OCHOBAHHUS M KPUTEPUH
JUISL KacCU(UKAMK XUMUYECKUX BEIIECTB U XUMUYECKHX DPEaKIMil, yCTaHABIMBATh
MPUYUHHO-CIIC/ICTBEHHBIE CBSI3M MEXAy OOBEKTaMU HM3Y4YEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus: (MHAYKTUBHBIC, JEAyKTUBHBIC, IO aHAJIOTMH), JeJaTh BBIBOABI U
3aKJIFOYCHUS;

yMEHHE TPHUMEHATh B TMpOlecCe TIO3HAHUS TMOHATUS  (NMPEeIMETHBIE W
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIHU, HCIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBIE B XUMHUH MOJCIBbHBIC MPEJACTABICHUS —
XUMHUYECKHUH 3HaK (CUMBOJI 2JIEMEHTA), XUMU4Yeckas (hopMyJia U ypaBHEHHE XUMUUYECKOMN
peaKIuu — MpU pelieHun y4eOHO-TTO3HABATEIbHBIX 33/1a4, ¢ YY€TOM 3THX MOJEJIBbHBIX
MPEJCTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3YYaEMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX PEAKIHUHA, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEUYUS B H3y4aAEMBIX
poIeccax U sIBICHUSX.

Ba3oBnble ucciaenoBaTe/bCKUe 1eCTBUA.

YMEHHME MWCIIOJIb30BaTh IIOCTaBJICHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaKKe B KAa4eCTBE OCHOBBI JJI (POPMHPOBAHMS THIIOTE3BI IO MPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OIbITa [0 IUIAHWPOBAHHWIO, OpPraHM3allid ¢ TPOBEACHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMECHHE HaOJII01aTh 3a XOJ0M IPOIecca, CAMOCTOSITEIIHHO
IIPOTHO3UPOBATH €T0 Pe3yabTaT, POPMYIUPOBATH 000OIEHUS U BEIBOBI 110 pe3yIbTaTaM
MPOBEAEHHOTO OMBITa, UCCICAOBAHUS, COCTABIIATH OTUET O IIPOJICTIaHHOK padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BIOUPATh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIIUIO PA3ITMIHBIX
BUJIOB W (OpM TIpeacTaBlICHHs, TOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
MONYJISIPHAST JTUTEpATypa XUMHUYECKOTO COJIEpkKaHUS, CHPABOYHBIE MMOCOOUS, PECYpPCHI
NuTepHera), KpUTUYECKHM  OLICHUBATh MPOTUBOPEUYMBYHD U  HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHUE TMPUMEHSTh pa3JIMYHbIE METOAbl U 3alpochl MPU TOUCKE U OTOOpe
MH(pOpMALIMKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JJI BBITIOJTHEHUS YUYEOHBIX U
MO3HABATEIBHBIX 3aJa4 OINPEAEIEHHOr0 THMa, NPUOOpPETEHHUE OmbiTa B 00JIaCTH
WCIIOJIb30BaHUsl UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH, OBJIaJeHUE
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KyJIbTYypOH aKTUBHOTO UCIIOJIb30BAHUSI PA3JIMUHBIX TOUCKOBBIX CUCTEM, CAMOCTOSITEILHO
BBHIOMpaTh ONTUMANbHYIO (GOpMYy MpeAcTaBieHUs HHPOPMAIMU U WILIIOCTPUPOBATH
pelraeMble 3a7a4i HECIOKHBIMU CXeMaMHu, TuarpaMMamMu, IpyruMu gopmamu rpaduku
1 MX KOMOMHAIUSIMU,

yMEHHE  UCIOJB30BaTh M  aHAIM3UPOBATh B  IMporecce ydyeOHOW U
HCCIIEIOBATEILCKON JEATEIbHOCTH HH(POPMAIMI0O O BIMSHUU TPOMBIILICHHOCTH,
CEJILCKOT0 XO3SIMICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHON CPEIbI.

KoMmMmyHuKkaTUBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE TeMCTBUSA:

yMEHHUE 3aj7laBaTh BOMPOCHI (B XOJe auangora u (Wih) JTUCKYCCUHU) TIO CYIIECTBY
oOcyxaaeMoi TeMbl, (POPMYJIUPOBATH CBOU MPEJIOKEHUS] OTHOCUTEIIBHO BBIMOJIHEHUS
MIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHue OIbITa MPE3CHTAIIMU PE3YJIbTATOB BBITIOJIHEHUS XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTOpPHOrO OIMbITa, Ja0OPATOPHOM pabOThl MO MCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOIO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIBbHOU W
UCCJICIOBATEILCKOM JEATCIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX TPOOJEeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJAcOBaHUs MO3ULUNA (0OCYXKIeHUs, OOMEH MHEHUSMU,
«MO3TOBbI€ IITYPMbD», KOOPJIMHAIIUSI COBMECTHBIX IEUCTBUM, ONIPEACICHUE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITIOJIHEHHOHN pabOThI U Jpyrue);

PeryasiTuBHble yHUBEpPCajbHbIe y4eOHbIC AeHCTBUMA:

YMEHHE CaMOCTOSITEIBHO OIPEACNATh IENU JACSATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBaTh M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATEeNIbHOCTh, BBIOMpATh Haumbosee A(QQPEKTHUBHBIE CMOCOOBI pEIICHUS Y4YeOHBIX U
MO3HABAaTEIbHBIX  3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIMsIX, OICHUBATH
COOTBETCTBHE IOJIyYEHHOTO PE3yJbTaTa 3asBJICHHOM L€, YMEHHE HCIIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, IPE/IJIAraeMbI€ B YCJIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3yJlbTaTOB MO OCBOSHUIO 00S3aTENBHOTO COJIEPIKAHUS,
YCTaHOBIIGHHOTO JIaHHOU (enepalbHON paboueil mporpaMMoOi, BBIJEISIOT: OCBOSHHEIC
OoOydJaromMMUCS HAyYHBIC 3HAHWS, YMEHHS M CIOCOOBI JEHCTBUHU, crenuduyuecKue
JUTSL TIpEAMETHOW o0mactu «XWMUS», BHABI JACATEIBHOCTH TIO TMOJYYCHUIO HOBOTO
3HAHWSI, €r0 UHTEPIIPETAINH, MPEOOPa30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX yIEOHBIX
Y HOBBIX CUTYaIlHSX.

K koHmy oOyuenuss B 8 kiacce mpeaMeTHbIC Pe3yJIbTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y OOYJAIOITNXCS YMECHHIA:
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pPacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX IIOHATHM: aTOM, MOJEKYJa,
XUMHYECKUH 3JEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYyJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS MAacca, MACCOBAs OJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccupuxkanus
pEeaKIuii: peakuy COCAWHEHMS, PEAKIIMHU PA3JI0KEHUS, PEAKIIMN 3aMENICHUS, PEaKIUN
oOMEHa, HK30- U IHJIOTEPMHUECKUE PEaAKINH, TEIJIOBOU 3 PeKT peakuuu, siApo aToMa,
ANIEKTPOHHBIN €O aToma, aToOMHasi OpOWTalb, paguyc aToMa, XUMHUYECKas CBS3b,
NOJISIPHAsT U HEMNOJSpHAs KOBAJICHTHAs CBSA3b, MOHHAS CBSI3b, MOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUsi) B PacCTBOPE;

WJUTFOCTPUPOBATh B3aMOCBSI3b OCHOBHBIX XUMUYECKHUX MMOHATUN U IPUMEHSTH 3TH
NOHATUSA NPY ONMCAHUM BEILIECTB U UX MPEBPALLICHUIL;

UCIOJIb30BaTh XMMHYECKYI0 CHMBOJUKY [IJISi COCTaBJi€HHS (OPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUK;

OTIpEIENSTh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTENIEHb
OKHUCJICHHMSI DJIEMEHTOB B OWHApHBIX COEIMHEHHUAX, MPUHAMJICKHOCTh BEIIECTB
K OIpeAeIEHHOMY KJIacCy COEAMHEHUM Mo QopMynaM, BHJl XHMHUYECKOH CBSI3H
(KOoBaJICHTHAsI 1 MOHHAS) B HEOPTAHUYECKUX COCTMHEHUSX;

packpeiBaTh cMbIch llepuoanueckoro 3akona /.M. Menaeneesa: 1eMOHCTPUPOBATH
[IOHMMAaHUE IEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX 3JEMEHTOB OT HX
nonoxxkeHuss B Ilepuonnueckor cucCTeMe, 3aKOHOB COXpPAaHEHUsT MacChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHOMOJIEKYJISIPHOTO YUEHHs], 3aKOHa ABOTaapo;

OMKCHIBATh M XapakTepu3oBaTh TaOIMuHylo Gopmy Ileprogudeckoil cucteMbl
XUMHUYECKUX AJIEMEHTOB: pa3liMyaTh MOHATHUS «TJaBHas noarpynna (A-rpynmna)» u
«miobounas mnoarpynna (b-rpynma)», Maneie W OOJBIINE TEPUOMBI, COOTHOCHTH
o003HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
snemeHTtoB [[.M. MeHnaeneeBa» ¢ 4YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3aps] sapa, oOIIee YHUCIO BJIEKTPOHOB U
pacnpeeneHue ux Mo JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIMPOBaTh  XMUMHUYECKHE  OJEMEHTbl, HEOPraHUYECKHUE  BEIIECTBa,
XMMHYECKUE pEeaKUuu (10 YHUCIy U COCTaBY Y4YACTBYIOIIMX B PEAKLUUU BEILECTB,
o TerIoBoMYy 3P DEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbIX
KJIACCOB,  MOATBEPXkJAs  ONUCAHUE MNpPUMEPAMH  MOJEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTAaBa,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX ITPEBPALLECHUI B PA3JIMYHBIX YCIOBUSX;

BBIYUCIISTE OTHOCHUTEIBHYIO MOJIEKYJISIDHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJK XMMHUYECKOIO 3JIEMEHTA MO0 (POpMyJie COEIMHEHHS, MACCOBYIO JOJIO
BEILIECTBA B PACTBOPE, MPOBOAUTH PACYETHI IO YPABHEHUIO XUMUYECKON PEAKIINH;
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MPUMEHSATH OCHOBHBIE OIEPAIIUU MBICIUTEILHON IESITEIbHOCTH — AHAJIN3 U CUHTE3,
CpaBHEHHE, 0000IIeHNE, CUCTEMATU3allUI0, KIACCU(PUKAIMIO, BBIIBICHUE MPUYMHHO-
CJICICTBEHHBIX CBA3€M — JUISI U3YYECHUS CBOMCTB BELIECTB M XMUMHUUYECKUX PEAKIUW,
€CTEeCTBEHHO-HAYUYHbIE METO/Ibl MIO3HAHUS — HAOJIIOICHUE, U3MEPEHUE, MOICIIMPOBAHUE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJIeI0BaTh MpaBWIaM IIOJb30BaHUS XHMMHUYECKOM MOCYAOH U JabopaTOpHBIM
o0Opy/IOBaHMEM, a TaKKe MpaBUiaM OOpalleHuss C BEIIeCTBAMU B COOTBETCTBUHU
C UHCTPYKIMSAMU MO BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMBITOB O MOJIYYEHUIO
U coOupaHuio Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHUCIOPOA), MPUTOTOBIICHHUIO
PacTBOPOB C ONPENECIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BELIECTBA, IIJITAHUPOBATH U
MPOBOAUTh XMMHUUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCJIOT C TTOMOIIbI0 UHAUKATOPOB (JIakMyc, peHopTanenH, METUIIOPAHK U IPYTHE).

K xoniy oOyuenust B 9 kJjiacce mpeJMETHBIC pe3yJbTaThl Ha 0Aa30BOM YPOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YUAIOIMINXCS YMEHUM:

PaCKpBIBATH CMBICIT OCHOBHBIX XUMUYECKUX MOHATUI: XUMUUECKUI 3JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULIATEILHOCTh, CTENIEHb OKHUCJICHHUS, XUMHUYECKAs pEeaKLHs, XUMHUYEeCKas
CBsI3b, TEIUIOBOM 3P EeKT peakiuu, MOJIb, MOJSPHBIA 00BEM, pacTBOP, SIEKTPOIUTHI,
HERJICKTPOJIUTHI, DSJEKTPOJIIUTAYECKAs] TUCCOIMAIMS, pEaKIMH HOHHOTO OOMeHa,
KaTajau3aTtop, XHMHUYECKOE paBHOBecHE, oOOpaTHMble UM HeoOpaTUMBIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCINUTEb, BOCCTAHOBUTEN b, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBaJeHTHas,
MOHHAsl, METAJUIMYECKasi), KPUCTAUIMUECKasl pElETKa, KOPPO3Hs METAJIOB, CILUIABHI,
CKOPOCTh XMMHWYECKOW peakiuu, MNpeAesibHO ponyctumas KoHueHtpauus [IJK
BEILECTBA;

WUTFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHSATHITU
MOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJI COCTaBleHUs (OPMYNT BEUIECTB H
YPaBHEHNU XUMUUYECKNX PEAKIINN;

ONpEeAEisATh BaJCHTHOCTh W CTEIEHb OKHUCJIEHUS XHMHUYECKUX DIIEMEHTOB
B COCAMHEHMUSAX Pa3IMYHOTO COCTaBa, IMPUHAJIEKHOCTHh BEIIECTB K OINPEICIEHHOMY
KJIACCy COCAMHEHHMH MO (opMyinaMm, BHI XUMHUYECKON CBsi3M (KOBaJeHTHas, MOHHAas,
METAJUIMYECKasi)) B HEOPraHUYEeCKUX COCIUHEHMSIX, 3apsi] HOHa MO0 XUMHYECKOU
dbopmye, xapakTep cpeabl B BOAHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUWH, THUTI
KPHUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh  cmbic  [lepmognueckoro  3akona /.M. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OMKUCHIBATh U XapaKTEPU30BaTh TaAOIUUYHYIO (hopMy
[lepuonnyeckor CHUCTEMBI XMMHYECKUX DSJIEMEHTOB: pa3jvdyarTh MOHSTHS «TJIaBHas
noarpynmna (A-rpynmna)» u «modoyHas noarpymnmna (b-rpynmna)y», mansie u Ooibiine
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MEePUO/Ibl, COOTHOCUTHh 0003HAUYEHUS, KOTOPbIE MMEIOTCS B MEPUOAMYECKON Tabiuile,
C UHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsij sapa, 00IIee YHUCIO SIEKTPOHOB U PACIpEeICHUE UX MO AJIEKTPOHHBIM CJIOSIM),
OOBSICHAITH 0011I1E€ 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 2JIEMEHTOB U UX COCTMHEHU N
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KIaccUUIUPOBATh  XUMHYECKHE  DJEMEHTHI, HEOPraHHMYeCKHWE  BEIEeCTBa,
XUMUYECKHE peakiuu (MO YKUCIy W COCTAaBy YYAaCTBYIOIIMX B PEaKI[MU BEIIECTB,
10 TeTI0BOMY (D (PEeKTy, MO UBMEHEHUIO CTENIEHEH OKUCICHUS] XUMHUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATD) OOIINE U CIIEUPUISCKUE XUMUYECKUE CBOMCTBA
MIPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPaBHEHUS DJICKTPOJUTUUECKON IUCCOIMAIMM KHUCJIOT, MIEJIoued |
COJICH, TOJHBIE M COKpalléHHBbIE ypaBHEHUSI PEAKIMA HMOHHOTO OOMEHa, YpaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TEHETUYECKON CBS3U MEXK]Y BEIIECTBAMU
Pa3IMYHBIX KJIACCOB,;

PacKpbhIBaTh CYIIHOCTh OKUCITUTEILHO-BOCCTAHOBUTEILHBIX PEAKITUN TOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca ITHX PEaKIIHii;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
IPOTEKAaHUSI XUMUYECKUX TPEBPALICHUN B PA3JIUYHBIX YCIOBUAX;

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O W MOJSPHYIO MaccChl BEIIECTB,
MacCOBYIO JIOJII0 XUMUYECKOT0 JIEMEHTa Mo (popmysie COeMHEHHUsI, MACCOBYIO OO
BEILECTBA B pacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON pPEAKIINH;

coONI0aTh TpaBWiIa TOJB30BAHUS XMMHUYECKOW TMOCyAOW U JabopaTOpHBIM
o0opyZoBaHMEM, a TaKKe IMpaBuiia OOpalleHHs C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKIIMSIMU T10 BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
¥ COOMpaHUIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

OPOBOJIUTh pPEAKLHUM, MOATBEPKAAIOIINE KAuyEeCTBEHHBI COCTAaB pPa3IUYyHBIX
BEIIECTB: PACIO3HABaTh OMNBITHBIM MYTEM XJIOpHUI-, OpOMHI-, HOAMA-, KapOOHAT-,
docdat-, cunukar-, cynbdart-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3YYCHHBIX
METAJIJIOB, IPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSTH OCHOBHBIE OIEPALIN MBICIIUTEILHOU IESITEIbHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEeMaTH3allUI0, BBISBICHUE MPUIMHHO-CIEICTBEHHBIX
CBSI3€M — I HM3YyYECHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKLMUH, €CTECTBEHHO-
HAy4YHbIE METOJIbI TIO3HAHUS — HAOIIOICHHUE, M3MEPEHHUE, MOJISITMPOBAHNE, YKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBanune
Ne KomuuecTtBO OCHOBHBIE BUBI JEATEILHOCTH
pasaenoB U TeEM Conepxanue 00yueHus
o/ 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. IlepBoHayajibHbIe XUMHYECKH

€ NNIOHATHUA

1.1 | Xumus — BakHas 5
0071aCThb
€CTECTBO3HAHMS U
MIPAKTAYECKOU
JEATSIILHOCTH

YCJIOBCKA

[Ipenmer xumun. Posib XuMuu B :KU3HH
YeJIOBEKa. XUMHUS B CUCTEME HayK.

Tena u Bemectsa. PuU3nuecKre CBOMCTBA
BEIIIECTB. ArperaTHOe COCTOSTHUE
BemiecTB. [IoHsTHE 0 METO1aX MO3HAHUSA
B XUMMH. YHUCThIE BEIIECTBA U CMECH.
Crioco0sbI pa3iesieHus] CMECe.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOU MOCYI0H,

C TIpaBUJIaMHU pabOTHI B TAOOPATOPUHU U
pueMaM# 0OpAIICHUS C JIA0OPATOPHBIM
000pyTI0BaHHEM.

duznyeckue CBOMCTBa 00OPa3IoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

Y HEMETaJIOB.

CnocoObl pazaeneHus: cMecei
(punbTpOBaHUE, BHIIAPHBAHUE,
JTUCTUIUISILUSA, XpoMaTorpadus).

PackpbIiBaTh CMBIC]T H3y4aeMBbIX TOHSTUM.
PackpriBaTh poJjib XUMUM B IPUPOJIC U
’KU3HM YeJI0OBeKa, €€ CBA3b C IPYTUMU
HayKaMmu.

Paznuuars yncThIe BElecTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars ¢puzndeckre u XUMUYECKUE
SIBJIICHHUSL.

CrnemoBaTh aIrOpuTMaM MCIIOIb30BaHUS
AKCTIEPUMEHTAITBHBIX METOJIOB —
HaOJII0/ICHUSI ¥ DKCIIEPUMEHTA.
HaOmnromaTe U OnUchIBaTh OO BEKTHI

IIpY MPOBEJICHUHU JIEMOHCTpALIUi 1
71a60paTOPHBIX OTBITOB MO U3YICHHUIO
(bu3HYeCKIX CBONCTB BEIIECTB, CIOCOOOB
pa3aesieHus CMECE BEIIECTB.
[IpoBOIUTE XUMUYECKUAN SKCIIEPUMEHT
MIpU pa3JejeHnu cMecel (Ha mpumepe
OUYHCTKH MTOBAPEHHOM COJIM) B X0/
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JlabopamopHvie onvimol:

N3yuenue u onucanue GU3nIecKux
CBOICTB 00pa31i0B HEOPTAHUYECKUX
BELIECTB.

N3yyenue cnocoOoB pas3aesieHus cMeceit
(C MOMOIIbIO MAarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuiia paboTsl B 1ab0paTOpuu U
npuéMbl 0OpalieHus ¢ 1ab0paTopHbBIM
000py1I0BaHHUEM.

Ne 2. Paznenenue cmeceit (Ha npumepe
OUYMCTKH MOBAPEHHOM COJIN)

paKTUYECKO paboThl Ne 2.

CreroBaTh NpaBUIaM MOJIb30BAHMS
XUMHYECKOU MOCYI0H U J1a00paTOpPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpalleHus ¢ XMMUYECKHUMU BEIIECTBAMU
B COOTBETCTBHUM C UHCTPYKLIHEN

IIPH BBINOJHEHUH NMPAKTUYECKON

paboTer No 1.

BricTpanBaTh pa3BEpHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C OMOPOI

Ha nHpopMaIHIo U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

BemiectBa n
XUMHYECKUE
peaxkuuu

15

ATOMBI U MOJNEKYJbl. XUMUYECKHE
aneMeHTbl. CUMBOJIBI XUMUYECKUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
yUEHHE.

Xumudeckas Gpopmyna. BaaenTHOCTb
ATOMOB XMMHYECKHUX JJIEMEHTOB.
3aKOH OCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENbHAsI MOJIEKYJISIpHAsl Macca.
MaccoBast 10JIs1 XMMHUYECKOT' 0 JIEMEHTA
B COCJIMHEHUH.

OnpenensiTe NTPU3HAKH XUMUYECKHUX
peakuui, ycIOBUS UX MPOTEKAHMUS.
OOBSICHATH CYIITHOCTh (PUBUYECKUX U
XUMHYECKHUX SIBICHUN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccudunmpoBats xummuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyommx U 00pa3yomuxcs
BEILIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB MO BaJICHTHOCTHU U ONIPEACIIATh
BaJICHTHOCTH 1O ()OPMYJIaM BEIIECTB.
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KomnuectBo BemectBa. Monb. MonspHas
Macca. B3anmMocCBs3b KOITMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCMHECHUM.

@uU3NYECKUE U XUMUYECKHUE SIBIICHUA.
XuMHUUECcKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUS.
Knaccuduxanuys XuMUUeCKUX PEaKIInii
(coenuHeHUs1, pa3IoKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

duznueckue cBOKMCTBa 00pas3IoB
HEOPraHMYECKUX BEUIECTB — METAJIJIIOB U
HEMETAJIJIOB.

OOGpa31ipl BEemecTB KOJTUIECTBOM 1 MOJIb.
duznueckue sABJICHUS (TUIaBICHUE BOCKA,
TasiHUE JIbJ1a, paCTUpPAHUE caxapa

B CTYIIKE, KUIICHUE U KOHJACHCAIUs
BO/IbI).

XUMHU4eCcKUe ABiIeHUs (TOpEHUE CBEUH,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE COABI WIIU MeJIa

C COJISHOM KUCJIOTOM).

Habmronenne mpu3HaKoB MPOTEKAHUS

PaccraBnsaTe K03 HULMEHTHI

B YPABHECHUSIX XUMHUECKUX PEAKIUH.
Habmtonats 1 onuceiBaTh 00BEKTHI

MIpU IIPOBEJACHUU JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

[TpoBOAUTE BEIYUCIICHUS 110 (hOpPMYJIaM
XUMUYECKUX COCTMHEHUN U YpaBHEHUSIM
XUMHUYECKUX PEaKITUH.

[IpuMeHsITh €CTECTBEHHO- HAyYHbIC
METO/IbI TO3HAHUS (B TOM YHCTIE
Ha0JII0/ICHNE, MOJICTUPOBAHUE,
HKCIIEPUMEHT U OCHOBHBIE OTIepalluu
MBICIIUTEIBHOU J1eATETbHOCTH
(cpaBHEeHUe, KJIacCUDUKAITHS)
BricTpanBaTh pa3BEpHYThIE MMCEMEHHbBIE
Y YCTHBIE OTBETHI C OMOPOI

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
HCTI0JIb30BATh U3YYECHHBIN MTOHSITUMHBIN
anmnapar Kypca XUMUHU
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XUMHYECKUX peakuui (pa3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, ModydeHue
u paznoxxkeHue ruapokcuaa meau (1)
IpU HArpEeBaHUU, B3aUMOJICHCTBUE
*kenesa ¢ pactBopom coau meau (11).
OnbIThI, WIITIOCTPUPYIOIINE 3aKOH
COXPAHEHUS MACCHI.

JlabopamopHvie onvimbi:

Coznanue mojeneit MoJIeKy
(ILIapoCTEP>)KHEBBIX).

Onucanune GU3NIECKUX CBOMCTB
00pa31ioB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJLJIOB.
Ha6monenue ¢pusndeckux (TiaBiaeHue
BOCKa, TasHUE JIb/Ia) U XUMHUYECKUX
(ropeHue cBe4H, MPOKATUBAHUE METHOU
MIPOBOJIOKH ) SIBJICHUIA.

HabGmronenue u onrcanue Npu3HAKoB
MPOTEKAHUS XUMUUECKUX PeaKIIuii
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCChI
BEILIECTB, MOJIIPHOM MacChl, MacChl

BCIICCTB, MAaCChl M KOJIMYCCTBA BCIICCTBA,

MaCCOBOM JIOJIM XUMHUYECKOT'O DJIEMEHTA
o popMyJie CoeTMHEHNS,
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I10 YPpaBHCHUAM XUMHYCCKUX peaKHHfII
KOJIHN4YCCTBA, MAaCChI BCIIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MACCC
pE€arcHTOB UK IMMPOAYKTOB PCaKIIUH

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiimme npeacTaBuTe Il HEOPraHNYEeCKUX BellleCTB

2.1

Bo3nyx. Kucnopon.
Ilousatue
00 okcumax

6

Boznyx — cmeck razos. CocTaB Bo3ayxa.
Kucnopos — anemeHT u npoctoe
BenecTBo. Haxoxxienue kuciopoja

B IpUpOJIe, PUINICCKUE H XUMHICCKHE
cBoiicTBa (peakiuu ropeHusi). OKCUIbI.
[Tpumenenune kuciopoaa. Crocoob
MOJIYYE€HHSI KUCJIOPO/Ia B JIA0OPATOPHUH U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoje. O30H —
AJUTOTpOIHAs MOAU(PUKALIUS KUCIOPO/Ia.
TennoBoit 3pheKkT XUMHIECKOHN peakIuu,
TEPMOXUMHUYECKUE YPaBHEHUS, IK30-

U DHJIOTEpMHUUYECKHE peakuuu. TormmuBo:
yroJib U MEeTaH. 3arps3HeHue BO3ayXa,
yCHJICEHHE TTapHUKOBOTO Y (dekTa,
pa3pylIeHHe 030HOBOTO CIIOSL.
Xumuueckuit IKCnepuUMeHm:
Jlemoncmpayuu:

KauecTtBeHHOE onpezienieHue coiep kanus
KHCJIOPOJa B BO3AyXe

[Tonyuenue, coOupanue, pacro3HaBaHUE

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHIH XHMHYECKUX
PEaKIHii ¢ y4acTHEM KUCIOPOa.
XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB
BO31yXa, ((U3UICCKUE U XUMHYUCCKHEC
CBOWCTBA KHCIIOPO/Ia, CIIOCOOBI €T0
TIOJTyYeHUSI, IPUMEHEHUE U 3HAUCHUE
B TIPUPOJIC M JKU3HU YETIOBEKa.
CpaBHHUBaTh PEaKIUU TOPEHUS U
MEIJIEHHOTO OKUCIICHUS.

OOBSICHATH CYITHOCTH 9KOJIOTHYECKHUX
npo0JieM, CBS3aHHBIX C 3arps3HECHUEM
BO3/yXa.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
MCIOJIb30BAaHUU XUMHUYECKOU TTOCY/IbI U
000OpyI0BaHMSl, a TAK)KE MPaBHIIAM
oOpalieHus C TOPIOYNMHU BEIECTBAMH.
[TmarmpoBaTh U OCYIIECTBIISITH HA
MIPAKTUKE XUMUYIECKUE IKCIIEPUMEHTHI,
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U U3y4E€HUE CBOMCTB KUCIOPOA.
HaGnronenue B3auMo1eiCTBUS BEIIECTB
C KHACJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U TIPEKPALICHHS TOPESHUS
(moxkapa).

JlabopamopHuiii onvim:

O3HakomileHHe ¢ o0pa3laMu OKCUIOB U
OMMCAaHKHE UX CBOMCTB.

Ipaxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCIIOPO/ia, U3yUYEHHUE €TI0 CBOMCTB.
Buviuucnenusa:

MOJIEKYJISIPHOM Macchl KHUCIOpoAa U
030HA Ha OCHOBAHUHU aTOMHOW MaccChl
XMUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BEILIECTBA

[0 ypaBHEHUSM XUMUYECKUX PeaKIHil

POBOJAUTH HAOIOEHUS, 1€TIaTh BBIBOJIbI
10 pe3ysbTaTaM 3KCIEPUMEHTA

IIPU POBEJACHUH JTAOOPATOPHBIX OIBITOB
U TIPAKTUYECKOUN paboTBhI.

Bbranciars KoJIM4ecTBO BEIIECTBa,
00BbEM raza o Gpopmysam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpymIie.

BricTpanBaTh pa3BEpPHYThIE MMCbMEHHbBIE
U YCTHBIE OTBETHI C ONIOPOid

Ha nHpopMaIKIo U3 yueOHUKa U
CIPaBOYHBIX MAaTE€PUAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN OHATUMNHBIN
anmapar Kypca XUMHH

2.2

Bopopoa. Ilonsitue
0 KHCJIOTaX U COJIIX

Bogopona — aneMeHT u mpocrtoe
BelecTBo. Haxoxaenue Bogopoaa

B IIpUpO/Ie, (PU3nUecKue 1 XUMUIECKUE
CBOMCTBa, MPUMEHEHHNE, CIIOCOOBI
nonydeHusi. Kuciotel u commu.
MonspHbiii 006EM Ta30B. Pacuérhl

M0 XUMUYECKHUM YPaBHEHUSM.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

[lonyuenue, cobupanue u

PackpbiBaTh CMBICIT M3y4aE€MbIX TTOHSITHI
Y IPUMEHSTH 3TH MOHITHUS [IPU OMUCAHUU
CBOWCTB BEIIECTB U UX MPEBPAIICHUM.
XapakTepu30oBaTh (ONUCHIBATH)
bu3nUecKre U XUMHUYECKUE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €T0 TOTyUYeHUS,
MIPUMEHEHHE.

Cob6upatps IprbOOp 151 MOTYUYEHUS
BOZOpOAA.

Hcnons30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOJIOPOAA.
B3aumopelictBre BoIopoaa ¢ OKCUIOM
meau (I1).

JlabopamopHuwiii onvim:
BzaumopaeicTBre KMCIOT ¢ METaJJIaMH.
Ilpaxmuyeckas paboma:.

Ne 4. Tlonyuenue u coOupanue BOA0po/a,
U3y4YECHHUE €0 CBOWCTB.

Buviuucnenus:

00BbEMa, KOJIMYeCTBa BEI[eCTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK O0BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHa 0OBEMHBIX OTHOIIIEHUH
ra3oB

JUTSI COCTaBIIeHUsT (DOpMYJT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHHUI XHMHYECKUX
pPEaKLMU C y4aCTUEM BOAOPOA.
BBIMUCIIATH MOJISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIECTBA, 00BHEM rasa,
MaccCy BEIECTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIMiA: KOJMYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TIPOJTYKTOB PEAKIIHH.

CnenoBath npaBujiaM 0€30MaCHOM
paboTHI B TaOOpaTOPUU TIPHU
UCTIOh30BaHUH XUMHYECKOH MOCYIbI 1
00OpyIOBaHUS, a TAKXKE TPaBUIIaM
oOpaIeHus: ¢ TOPIOYNMH BEIIECTBAMHU

B OBITY.

[T1aHupOBaTh U OCYIIECTBISATH HA
NPAKTHKE XUMUYECKHIE IKCIIEPHUMCHTEI,
MIPOBOJIUTH HAOJFOICHHUS, I€TIaTh BHIBOIBI
M0 PE3yJIbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padoTe
B TpYIIIIe

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

dusnueckne cBorcTBa Boabl. Boga kak
pacTBOpUTENb. XUMUYECKHE CBOMCTBA
BOJIBI.

OcHoBaHU4.

PackpbIBaTh CMBICI H3y4aeMbIX ITOHATUI
Y IPUMEHATH 3TU NOHATHS ITPU ONUCAHUN
CBOWCTB BEWIECTB U UX IPEBPALLICHUN.
XapakTepu3oBaTh PU3NUECKHUE U
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PacTtBOpsl. Pos pacTBOpOB B IpUpoIe U
B YKHA3HU 4eNloBeKa. KpyroBopoT BOAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOIHBIX
BOJ. OXpaHa U 0YMCTKA MPUPOAHBIX BOJI.
HaceiiieHHbie 1 HEeHACHIIIIEHHBIC
pactBOpbl. PaCTBOPUMOCTH BELIECTB

B BoJie. MaccoBasi 10715 BEIeCTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpeHue BelleCTB ¢ pa3IMuHOU
pPacTBOPUMOCTBHIO.

BzanmojericTBue BOAbI ¢ METAIIAMU
(HaTpUEM U KaJIbIIUEM).
HccnenoBanne pacTBOPOB KUCIOT U
1IEJI0YEH C MOMOIIBIO UHAUKATOPOB.
JlabopamopHvie onvimoi
UccaenoBanme 0cCOOEHHOCTEN
pPaCTBOPEHUS BEMIECTB C PA3JIUYHON
PaCTBOPUMOCTBIO.

[IpuroroBaeHUE pacTBOPOB

C ONPEICIIEHHON MacCOBOM JIOJIEH
pacTBOPEHHOI'O BEIIECTBA.
Ilpaxmuueckas paboma

No 5. TlpurotoBieHrue pacTBOPOB

C ONPENICIIEHHON MacCOBOM JTOJIEH
pacTBOPEHHOI'O BEIIECTBA.

XUMHYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPHUTENS B IPUPOTHBIX TPOIECCAX.
CocTaBisaTh ypaBHCHUS XUMHUECKUX
pEaKLMU C yYaCTUEM BOJBI.

OOBSICHATH CYITHOCTH KOJIOTHYECKUX
po0JsIeM, CBS3aHHBIX C 3arps3HEHUEM
TPUPOIHBIX BOJI, CTOCOOBI OYMCTKH BO/IBI
OT MIpUMECEH, MEPHI TT0 OXPaHe BOJ

OT 3arpsi3HCHHUS.

[T1aHMpOBaTh U OCYIIECTBIIATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, TPOBOIUTH HAOJIOICHNS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnemoBath npaBmiiaM 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
UCIOJIb30BaHUU XMMUUYECKOU MTOCY/IbI U
o0opyI0BaHMS.

[TpoBOIUTE BEIYMCIIEHNUS C TPUMEHEHHEM
TIOHSITHS «MacCOBast JIOJIsI BEIIECTBA

B PAcTBOPE».

BricTpanBaTh pa3BEpPHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM

Ha uH(popMalnio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPHUAIIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHMEM TIOHATHUS «MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BATh U3YUYECHHBIN OHATUMHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHhI
HEOPTraHUYECKUX
COeIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Okcuabl. Knaccudukanms
OKCHJIOB: cojle00pa3yroniue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
Hecoseoopasyromue. Homenknatypa
okcuioB. OU3nUecKre U XUMHYECKUE
cBoiicTBa okcuaoB. [lomyuyeHne okcumos.

OcHoBanus. Knaccudukaims ocHOBaHMIA:

IEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @usnueckue
Y XUMUYECKHE CBOMCTBA OCHOBAHUIA.
[losmmydyeHne OCHOBaHUU.

Kucnotel. Knaccudukarus KUcior.
Homenxkmarypa kucnor. @usnueckue
1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTtauioB H.H. bekerosa.
[losmydyenue KucCioT.

Conu. HomeHnkiatypa cosneil.
Du3n4YeCcKue 1 XMMUYECKHE CBOMCTBA
conei. [Tomyuenue comeil.
['eHeTnueckas CBSI3b MEXKY KJIaccamu
HEOPraHWYECKNUX COCUHEHUN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

KnaccudunmpoBath nzydaemolie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTaBisaTh GOPMYIIBI OKCUIOB, KUCIIOT,
OCHOBaHHWM, COJICH U HAa3bIBATh MX

0 MEXTYHAPOIHON HOMEHKJIIAType.
[TporHo3upoBaTh CBONMCTBA BEIIECTB

Ha OCHOBE OOIINX XUMUYCCKUX CBOWCTB
U3YYCHHBIX KJIACCOB/TPYIII BEIICCTB,

K KOTOPBIM OHHM OTHOCSITCSL.

CocTaBiIsTh MOJICKYJISIPHBIC YPaBHEHUS
PEaKIii, HIUTFOCTPUPYIOLTUX
XAMUYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYEHUS BEIECTB N3YUCHHBIX
KJIACCOB/TPYIII, a TaKKe
MIOJITBEPIKIAIOIINX TEHETHYECKYIO
B3aMMOCBSI3b MKy HUMH.
[Tpou3BOANTH BEIYUCIICHUS

M0 YPaBHEHUSIM XUMUYECKUX PEAKITHI.
[ImannpoBaTh U OCYIIECTBIIATH

HA TIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOUTH HAOIIOICHNS,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA MPY TIPOBEICHUN
71a00paTOPHBIX OTMBITOB M MPAKTHYECKUX
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OO6pa3ibl HEOPraHUYECKUX BEIIECTB
pPa3INYHBIX KJIACCOB.

OnbITHI, UJUTIOCTPUPYIOLIAE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPIaHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOILBIO UHANKATOPOB.
N3yyenue B3auMoA€HCTBUS KUCTOT

C METaJUIAMH, PEAKLIUA HEUTpaIu3aluu.
B3aumopericreue pacTBopa CEpHOU
KHUCIIOTHI ¢ okcuaom meau (11).
[TonyueHne HEpacTBOPUMBIX OCHOBAHUH.
BriTecHeHUE 0JTHOTO METaJIa IPYTUM
U3 pacTBOpa COJIH.

IIpaxmuueckasa paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3aJ1a4 1o TeMe «BajkHelnie KJi1acchl
HEOPraHMYECKUX COCTUHEHUIN».
Buiuucnenus:

10 YPABHEHUSIM XUMUYECKON PEAKLINU:
KOJIMYECTBA BELIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHTOB UITH
MIPOAYKTOB PEAKIIUH

paboT.

CrnenoBath mpaBuiaM 6€30MacHON
paboThl B 1TabopaTopuu

IIPU UCTIOJIb30BAHUH XUMHUUYECKOM
MOCYJIbl U 000PYI0BaHUS.
BricTpanBaTh pa3BEpHYThIE MMCbMEHHbIE
Y YCTHBIE OTBETHI C ONOPOM

Ha nH(poOpMaIUIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN OHATUMNHBIN
anmapar Kypca XUMUHU

Hroro nio pazaeny:
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Pa3nen 3. llepuoanyeckuii 3axon u [lepuoanyeckas cucrema xumnueckux 3j1emeHToB /. U. MenaeneeBa. Ctpoenue
aToMoOB. XuMH4YecKas cBsi3b. OKHCINTEIBbHO-BOCCTAHOBUTE/ILHbIC PEAKIIUU

3.1 | [lepuoanueckuit
3aKOH U
ITepnonnueckas
cucreMa
XUMHUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

1. 1. Menaeneena.

7

[TepBble MOMBITKY KJIacCUPUKAITIT
XUMHUYECKHUX 2JIEMEHTOB. [ToHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeIOYHBIC U IEI0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIOT
aMdoTepHbIE OKCUJIBI U THAPOKCHUIBI.
[lepnonuueckuii 3akoH. [lepuoanueckas
CHUCTEMa XUMHYECKHX DJIEMEHTOB

J.1. Menneneea. KopoTkonepuoaHas u
JUTMHHOTIEPHOTHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKHX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOa
Y TPYIIIBI 2JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
anep. N3oronel. DnektpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI09YEK ATOMOB TIEPBBIX
20 XUMHUYECKUX IJIIEMECHTOB
[Ieproguueckon CUCTEMBI

J.1. Menneneesa. XapakTepucTUKa
XUMHUYECKOT0 JIEMEHTA

IO €T0 MOJI0KEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS panyca

PackpbIBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

OnuchIiBaTh CTPOEHUE TAOJIHIIBI
«llepuoguueckas cucTeMa XUMHYECKUX
aneMmeHToB .M. Menaeneena.
MoenupoBarh CTpOEHUE aTOMA,
ASHEPreTUYECKUX YPOBHEU U MOJYPOBHEM
MIPY MMOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTYypaIuii 1 3JeKTPOHHO-
rpadguyeckux GopmMyi.

[TosicHsATh (hU3MUECKU CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA
Y TPYIIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKHE AIIEMEHTHI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHU
U UX COEIMHEHHUS 110 MOJIOKEHUIO

B [lepuoanueckoii cucreme

J.1. Menpeneena.

OOBSICHATH 00IIIME 3aKOHOMEPHOCTH

B N3MEHEHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, 3JIEKTPOOTPUILIATEIBHOCTH,
BAJICHTHOCTH) U UX COCIMHEHUN

B [IpEeJIeJIaX MAJIBIX IEPUOAO0B U IJIaBHBIX
MOATrPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;
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aTOMOB XUMHUYECKHUX AJIEMEHTOB,
METAUTUYECKUX U HEMETAJUIMYECKUX
CBOIACTB M0 TpyIaM U NEPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u
[Tepronnyeckoil CHCTEMbI XUMHYECKHUX
3JIEMEHTOB ISl Pa3BUTHS HAYKHU U
npaktuku. .M. MenzaeneeB — yuéHbIl U
rpaX<JaHMH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KHMCJIOT U IIEJI0YEH.
MoenupoBaHue CTPOSHUSI MOJICKYJT
[P IOMOIIA PUCYHKOB, MOJIEIIEH,
3JIEKTPOHHBIX U CTPYKTYPHBIX (OPMYIL.
Ta6muma «Ileproauueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB

JI.1. MenneneeBay.

JlabopamopHvie onvimoi
O3HakoMJIeHHE ¢ 00pa3llaMu METANIOB U
HEMETAJIOB

YyacTBOBaThH B COBMECTHOM paboTe

B [Iape WJIM TPYIIIIE.

BricTpauBaTh pa3BEPHYTHIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUeOHUKA U APYTUX
MCTOYHUKOB, B TOM unciie HTepHeTa

3.2

XuMH4YecKas CBSI3b.
OXHUCIUTEIBHO-
BOCCTAHOBUTECIIHHBIE
peaxiuu

Xumnueckas cBs3b. KoBaneHTHas
(momnsipHas U HETOJSIPHAst) CBSI3b.
DIEKTPOOTPULATEIbHOCTh XUMUYECKHUX
anemeHTOB. oHHas cBsA3b. CTeneHb
okucnenus. OKUCIUTENIbHO-
BOCCTaHOBHTEIbHBIEC peakiuu. [Iporeccs

PackpbIBaTh CMBICIT M3y4aeMBbIX TOHSATHM.
OnpenensiTe BUJ XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaennpoBars CTPOEHHE MOJEKYJ

IIPY [IOMOIIIA PUCYHKOB, MOJEJEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJICHUS U BOCCTAHOBJICHHS.
OKucnuTenn U BOCCTAHOBUTENH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJJIOB, B3aUMOACHCTBUE
TUJPOKCHIA IIMHKA C PACTBOPAMHU KHCIIOT
Y LIETI0YEH, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIUTETHbHO-BOCCTAHOBUTEIbHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUsA, COCAMHEHHUS).
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OnBITHL, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUS, COETUHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JJIsl COCTaBJIeHUs (pOpMYJT BEIECTB,
AJIIEKTPOHHOTO OayaHca peakiuii.
OnpenensTh CTENEHb OKUCICHUSI aTOMOB
XUMUYECKHUX PJIEMEHTOB MO popMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKHUX DJIEMEHTOB.
OnpenensaTe OKUCIUTEND U
BOCCTaHOBHUTEb. PaccTaBiIsgTh
KO2(PUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTEIBLHBIX
peaKIii METO0M JIEKTPOHHOTO
Oajanca.

Habaronate XMMHYECKHE OIBITHI

10 TUIaHy, aHAJM3UPOBATh U JI€JIaTh
BBIBOJIBI.

HUcnonw3zoBate UKT mig cozmanns
MO/IEJIEH, TTIOJITOTOBKHU MPE3CHTALUH,
JIOKJIAJIOB 10 TEME.

BricTpauBaTh pa3BEpHYThHIEC TMCHhbMEHHBIC
1 YCTHBIEC OTBETHI C OMOPOM Ha
nHpopManuio U3 ydeOHUKA U IPYTHX
HMCTOYHMKOB, B TOM yucie MHTepHeTa

Hroro no pazaeny 15
PesepBHOE BpeMs 3
OBUIEE YMCJIO YACOB 68

I10 TTIPOI'PAMME
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9 KJIACC
Haumenosanue
Ne KomuuecTtBoO OCHOBHBIE BUIBI JEATEILHOCTH
pas3aenoB U TEM Conepxanue 00yueHus
n/m 4acoB oOyuarommxcs

y4eOHOro npeameTa

Pa3nen 1. BemecTBO 1 XMMHU4YeCKHeE peak

1107051

1.1 | IMoBTOpEHHME U 5
yray0OJieHue 3HaHU !
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kiacca

[lepnonunueckuii 3akoH. [lepuoanueckas
CHUCTEMAa XUMHYECKHUX DJIEMEHTOB

J.N. Menpneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KaJbLUs U UX
COEJIMHEHU B COOTBETCTBUU

C ITOJIOKEHUEM DJIEMEHTOB

B [Ieproanueckoi cucTeMe U CTPOCHUEM
UX AaTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKON
CBsI3U. THIIBI KPUCTAIIIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT THUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMHYECKOU CBA3U.
Knaccuduxamnus u HoMeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIINXCS

K Pa3JIMYHBIM KJIACCAaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAsI CBA3b

HCOPIraHNYCCKHUX BCUICCTB.

XapakTepu30BaTh XUMHUUYECKHUE DJIEMEHTHI
MEPBBIX TPEX NEPUOAO0B, KAIHS U KaIbLUS
0 UX MoJiokeHuto B [lepuoanueckont
cucteme /1. 1. Menneneena.
KinaccudunmupoBath 1 Ha3bIBaTh
HEOPraHWYECKHE BEUIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 00IINE XUMHYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaKiuu.

OnpenensTe BUI XUMUYECKOU CBSI3H U
THUN KPUCTALIMYECKOU PEIIETKU
BEILIECTBA.

[Iporao3upoBaTh CBOKWCTBA BEIIECTB

B 3aBUCUMOCTH OT UX CTPOCHHUSI.
BricTpanBaTh pa3BEPHYTHIE NUCHbMEHHBIE
Y YCTHBIE OTBETHI C OITOPOM

Ha nH(popMalnio U3 yyeOHUKA U
CIIPABOYHBIX MAaT€PHUAIIOB, TPAMOTHO
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Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIIIMU
KPUCTAJUTMYECKHUX PEIIETOK
HEOPTraHUYECKUX BEIIECTB — METAJIOB
U HeMeTaJJIOB (TpaduTta u aniMasa),
CJIOXHBIX BEIIECTB (XJIOpUAA HATPUS)

UCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccuduxanuys XuMUUeCKUX peaKIInii
M0 Pa3JIMYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIIIOBOMY 3P QeKTy,

10 U3MEHEHHIO CTEIICHEH OKUCICHUS
XUMHUYECKHUX JIEMEHTOB,

0 0OPaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHIOTEPMHUYECKHE PEAKIIUH,
TEPMOXHUMUYECKHE YPABHEHHSI.
[loHsiTHE O CKOPOCTH XUMHUYECKOU
peakiuu. [TorsiTie 06 06paTUMBIX

U HEOOPATUMBIX XUMHYECKUX PEAKIIHSIX.
[loHsiITHE O TOMOTEHHBIX U T€TEPOr€HHBIX
peakusax. [lonstue o katanuse.
[loHsiITHE O XUMHUYECKOM PABHOBECHH.
@aKTOpBHI, BIUSIOIIUE HA CKOPOCTH
XUMUYECKOW peaKIuu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE

PackpbIBaTh CMBICI U3y4aeMbIX TOHATHI
Y IPUMCHSTH 3TH TTOHATHS TIPH OMTUCAHUHT
CBOMCTB BEIIECTB U UX MPEBPAIICHUM.
KnaccudunmupoBath XuMH4eCKue
PEaKINU 10 Pa3IMYHBIM MPU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTHU
XUMHYECKOW PEaKIMK OT Pa3IMYHbIX
(bhakTOpoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALCHUIN
B PA3JIMYHBIX YCIOBHSIX.

OnpenensiTb OKUCITUTENb U
BoccTaHoBuTtesb B OBP.

CocTaBiATh 3JEKTPOHHBIN OanaHc
pEaKInu.

[Tpou3BOIUTH BBIYUCIICHHUS

M0 XMMHUYECKUM YPaBHCHHUSM.
VYyacTBOBaTH B COBMECTHOM paboTe

B TIape WX TPYIIIIE.

BricTpanBaTh pa3BEpHYTHIE TUCHMEHHBIC
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peakuuu, 3JIEKTPOHHBIN OanaHC
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHUE ypaBHEHUU
OKHUCJIUTETBbHO-BOCCTAHOBUTEIBHBIX
PEaKLHI C UCTIOIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanne 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIu OT BO3JICHUCTBUS
pa3IMYHBIX (PaKTOPOB.

ONBITHI, WILTIOCTPUPYIOIINUE TPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSA, COETUHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIEeCTBA, 00bEMA U MACCHI
peareHToOB WU IPOIYKTOB 10
YPaBHEHHUSM XUMUYECKUX PEAKIUI

Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
anmapar Kypca XUMUU

1.3

DIIEKTPOIUTHYECKAs
JTUCCOLUALINS.
XuMUYeCcKue
peakiumn

B pacTBOpax

Teopust 3IEKTPOTUTHIECKON
JTUCCOLMALINK. DIEKTPOJIUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMALMY BEIIECTB

C Pa3IMYHBIMU BUAAMU XUMUYECKOU
cBs3u. Ctenenp auccounanu. CuibHbIE
U Ci1a0ble DIIEKTPOJIUATHI.

Peakuun nonHoro ooMeHa. Y cioBus

PackpsiBaTh CMBICT N3y4aeMbIX MOHATHM,
a TaK)KE€ CMBICII TEOPUU
AIEKTPOJIUTUUECKONU TUCCOLUALINH.
OOBSICHATH IPUUUHBI
AIEKTPONPOBOTHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3JINYaTh CJIa0bIE U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBnaTh ypaBHEHUS JUCCOLUALINU
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IPOTEKAHUs peaKIMil HOHHOTO 0OMeHa,
MOJIHBIC U COKPAIIEHHbIC HOHHBIE
ypaBHEHUA peakinii. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
npeACTaBICHUN 00 DJIEKTPOIUTHIECKOM
nucconyanun. KauecTBeHHbIC peakiuu
Ha WoHBI. [loHsITHE O THIpOIH3E CONeil.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3J1€KTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOITMAIINH KUCIIOT, IIeJI0Ueit

U coJiei (BO3MOKHO UCITOJIb30BaHUE
BUJIEOMATEPUAIIOB).

OnbIThl, WUTIOCTPUPYIOIIUE TPHU3HAKU
NPOTEKAHUS peaKINii HOHHOTO OOMEeHa
(oOpa3oBaHMe OcajKa, BBIJCICHHUE ra3a,
00pa3oBaHUE BOJIBI).

Pacnio3naBaHue HEOPraHMYECKUX
BEILECTB C IOMONIbI0 KAYECTBEHHBIX
peaKIui Ha UOHBI.

JlabopamopHhuwiii onvim:

M3yuyeHne npu3HaKOB IPOTEKAHUS
peakIuu HOHHOTO OOMEHa B pacTBOPaX
AIIEKTPOIUTOB (C 00pa30BaHUEM OCAJKA,
BBIJICJICHHEM Ta3a, 00pa30BaHUEM BO/IbI).
IIpakmuuyeckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, IIOJIHBIC U
COKpanIéHHbIC HOHHBIC YPABHEHUS
XUMHUYECKUX PEaKIMii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEN.
XapakTepu3oBaTh 00IIHNE XUMUUECKUE
CBOMCTBA BEUIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOM
JIUCCOIMALINM; TOATBEPKIaTh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
PemaTth skciepuMeHTaIbHbBIC 3a]1a41

0 TEME.

[InaHupoBaTh U OCYILIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM
AKCIEPUMEHTA ITPU IPOBEACHUN
71a00paTOPHBIX OMBITOB U MIPAKTUYECKUX
paboT.

CrnenoBathb npaBuiiaM 0€30MaCHOM
paboThI B TabopaTopuu Mpu
UCII0JIb30BAHUU XUMUYECKON MOCYIbI U
000pya0BaHMUS.

[IpoBOAUTH BEIYUCIEHUS 10 XUMUYECKUM
YpaBHEHHUSIM.

VYyacTBOBaThH B COBMECTHOM padoTe
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Ne 1. Penienuie akciepuMeHTaIbHbIX
3aJ1a4 10 TEME.

Buiuucnenus:
110 YPAaBHEHUSIM XUMHUYECKUX PEAKIUI

B [Tape WM TPyMIIE.

BeicTpauBaTh pa3BEPHYTHIC IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUEOHHUKA U APYTUX
MCTOYHUKOB UH(POPMALIUU, B TOM YHCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3gea 2. Hemerasibl ¥ X COEUHEHUS

2.1 | OOmras 4
XapaKTEePUCTUKA
XUMHUYECKHUX
2JIEMEHTOB
VIIA-rpynsl.
I'anorenn:

OO6m1as XxapakTepUCTHUKA FaJIOTEHOB.
OcoOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKTePHbIC CTEIICHU OKUCIICHUS.
Crtpoenue u pusznueckue CBONCTBA
MIPOCTHIX BEUIECTB — FaJIOTE€HOB.
XUMHYECKHE CBOKWCTBA HA IPUMEPE
XJiopa (B3aMMOJIEMCTBHE C METAJJIAMU,
HEMETAJJIAMU, 1IeJI0YaMu).
XnopoBogopos. CoJisiHast KHCIIOTa,
XUMHUYECKUE CBOMCTBA, MOJyYEHUE,
npumMeHeHue. Jlercterue xiuopa u
XJIOPOBOJIOPOJAa HA OPTraHW3M YEJIOBEKa.
Baxuelmme xJIOpuIbl ¥ UX HAXOXKJICHUE
B [IPUPOJE.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OmnbIThI, OTpakatoniue GU3NIECKue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeAMHEHNH (BO3MOKHO UCIIOJIb30BaHHE

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B U3MEHEHUH CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B MpeJiesax MaabixX
MIEPUOJIOB U TJIABHBIX MOATPYIII
[leproauyeckoit CUCTEMBbI XUMUYECKUX
AJIIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapakTepu3oBaTh (pU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) U
CJIOHBIX BEIIECTB (XJIOPOBOIOPOA,
XJIOpUAa HATPHS), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B IIPUPO/JIE U KU3HU YEIOBEKA.
OnpenensTe XJIOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIATD

HA TIPAKTUKE XUMUIECKUE
AKCIEPUMEHTHI, MPOBOAUTH HAOIIOICHHUSI,
JIeaTh BBIBOIBI TTO PE3YIIbTaTaM
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BUJIEOMATEPHUAIIOB).

O3HakoMIIeHHE ¢ 00pa3uaMu XJIOpUI0B
(raJIOTeHU10B).

JlabopamopHulii onvim:

N3ydyeHne cBOMCTB COJISHOU KUCIIOTHI.
[IpoBeeHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBL.

IIpaxmuueckasa paboma

Ne 2: Tlony4denue COnsTHON KUCIIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buiuucnenus:

[0 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA IIPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
paboT.

CrnenoBath mpaBuiaaM 0€30MacHON
paboThl B 1abopaTtopuu

IIPU UCIIOJIL30BAHUU XUMHUUECKOU
NOCYZbl U 000PYI0BaHUS.

BricTpanBaTh pa3BEpHYThIE MMCbMEHHbBIE
U YCTHBIE OTBETHI C ONIOPOid

Ha nHpoOpMaIKIo U3 yueOHUKa U
CIPAaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN NTOHATUNHBIN
anmnapar Kypca XUMHHA

2.2

OO0mias
XapaKkTepUCTUKa
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmnsl. Cepa
U €€ COeIUHEHUS

OO6mast xapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEIIEHU
OKHUCJICHHUSI.

Crtpoenue u pusndecknue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U CEPHI.
ANIIOTPOIHBIE MOIU(DUKAIIUU KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po1, CTpOCHHE, PUBHICCKUEC U
XUMHUYECKHE CBOWCTBA.

OKcubl cepbl Kak MpeICTaBUTENH
KHUCIJIOTHBIX OKCHJIOB.

Cepnas kucnoTa, puszndeckue u
XUMHUYECKHE CBOMCTBA (00IIIHe KaK

OOBSACHATH 00IITHE 3aKOHOMEPHOCTHU

B UI3BMEHEHHUH CBOICTB DJIEMEHTOB
VIA-rpynmnsl U UX COEJUHEHUHN C yUETOM
CTPOCHHMSI UX aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COCTUHEHNIN
(cepoBoOpPOIA, OKCUAOB CEPBI, CEPHOM
KHCJIOTHI, CyJb(]aToB), CIOCOOBI UX
MOJIy4EHUs, MPUMEHECHUE U 3HAYCHUE

B MMPUPO/IC U )KU3HM YEJIOBEKA.
OnpeaensaTs HAUTHYHE CYITh(aT-HOHOB
B PacTBOpE.

OOBACHATH CYIIHOCTH IKOJOTHUYECKUX
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MPEICTABUTENS KIAacCca KACIOT U
cnenupuyeckne). XuMUYECKUE PEAKIUH,
JIeXkKaIlUe B OCHOBE IPOMBIIIIEHHOTO
croco0a MoJy4yeHus: CEpPHOM KUCHOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAas peaKkius Ha CyJb(paT-uoH.
Haxoxnenue cepsl u €€ COeTMHEHU N

B IIpUpoO/ie. XUMHUYECKOE 3arpsi3HEHHE
OKpYXaroulen cpeibl COSTUHEHUSIMU
cepbl (KUCIOTHBIE JOXIH, 3arPA3HEHUE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €r0
MPEI0TBPAILICHUS.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

O3znakomiieHne ¢ o0pasiaMu cepbl 1 e
COEMHEHUAMH (BO3MOKHO
UCIIOJIb30BAHUE BUEOMATEPUAIIOB).
Hab6monenue nporecca oOyriimBaHus
caxapa noJj 1€McTBUEM
KOHIUECHTPUPOBAHHOUN CEPHOU KUCIOTBHI.
JlabopamopHvie onvimoi:

N3yyeHne XMuMUYECKUX CBOMCTB
pa30aBIEHHOM CEPHOM KUCIIOTHI.
[IpoBeneHre KaueCTBEHHOW peaKIuy Ha
cynbdaT-uoH U HAOIIOICHHUE MPHU3HAKa
€€ MPOTECKAHUS

po0sieM, CBSI3aHHBIX C epepadboTKON
COCUHEHUH CEPBI.

IInaHUpOBaTH U OCYIECTBIIATH

Ha MPAKTUKE XUMUYECKUE
HKCTIIEPUMEHTHI, MPOBOAUTH HAOIIOACHUS,
JIeJIaTh BBIBOJIBI TI0 pe3yJIbTaTaM
HKCIIEPUMEHTA.

CnepnoBatb mpaBuiiaM 6€30MacHoM
paboThl B 1TabopaTopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOIUTH BBIYMCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
Hcrnonp30BaTh IPU BBIIOJIHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIpaBOYHbIE MaTEPHUAIIbI
(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB J1. 1. Menneneesa, Tabauiry
pacTBOPUMOCTHU KUCJIOT, OCHOBAHUH U
COJIEU B BOJIE, DJIEKTPOXUMHUYECKUAM P
HaIpsKEHU METANIIOB).

Hcnonp30BaTh NP BHITIOJTHEHU U
y4eOHBIX 33JIaHUl U B TIPOIIECCe
HCCIIEI0OBATEIBCKON eI TENbHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPyY
XUMHUYECKOT0 COJIEPHKAHUS, CIIPABOYHBIE
Martepualsl, pecypcsl IHTepHeTa
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2.3

Oobwmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmnsi.

Azort, dpocdop u ux
COEIMHEHHUS

OO6mrast xapaKTepUCTHKA AIIEMEHTOB
VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIC CTCTICHU
OKHUCJICHHUS.

A30T, pacpoCTpaHEeHHE B PUPO/IEL,
bu3HUecKre 1 XUMHUYECKUE CBOMCTBA.
KpyroBoport azora B mpupoe.
AMMHaK, ero GU3NYECKUEe ¥ XUMHUYECKHE
CBOICTBA, TIOJyYCHHUE U IPUMEHEHUE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XHUMHYECKUE CBOWCTBA, TPUMCHEHUE.
KadecTBeHHas peakiusi Ha HOHBI
aMMOHHS.

A3OTHas KUCJIOTA, €€ ToJTyYyeHue,
du3nueckre U XMMHYECKUE CBOMCTBA
(oOmMe KaKk mpeacTaBUTENs Kilacca
KHCJIOT U CIIeIU(PUUIECKHE).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUS B KaU€CTBE MUHEPATBHBIX
ynoOpeHuid. XUMHUYECKOe 3arps3HeHHE
OKPY’KAIOIIEN CPEbI COCTMHECHUSMU
a3oTa (KHCIOTHBIC JOXKIH, 3arps3HEHUE
BO3/IyXa, TOYBHI U BOJOEMOB).
docdop, amnoTporHbie MOAUGUKAITTT
docdopa, hpu3nIECKre 1 XUMUICCKHC
cBoiictBa. Okcun dpocdopa (V) u
docdhopHas kucnora, puzndecKkue u

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

B I3MEHEHHUH CBOMCTB 2JIEMEHTOB
VA-rpynnsl 1 UX COETMHEHUH C YUETOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBatrh GU3NIECKUE U
XHUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coJieil aMMOHHUS, a30THOM
KUCJIOTBI, HUTPATOB, okcuaa (ocdopa (V)
u ¢ocopHoi kKucnotsl, hocharon),
CTIOCOOBI MX TOTYUYCHHUsI, IPUMEHEHHUE 1
3HAYCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
Omnpenenats HOHBI aMMOHUS U Pocdat-
WOHBI B PacCTBOpE.

OOBSICHATH CYLITHOCTH KOJIOTHUECKHUX
npo0ieM, CBA3aHHBIX C HAXO0XKJIEHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIleH cpele.

[ImanupoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUYECKUE
HKCHEPUMEHTHI, IPOBOAUTH HAOIIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM
HKCIEPUMEHTA MPU MPOBEACHUH
71a00paTOPHBIX OMBITOB M MPAKTUYECKON
paboTHL.

CrnenoBath mpaBuiiaM 0e30MacHOM
paboThI B 1abOpaTOpUu
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XUMHUYECKHUE CBOMCTBA, IOJIyUYCHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJIbHBIX YI00OpEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIleHHE C PU3UYECKUMHU
cBoMcTBamMu azota, gpocdopa

1 UX COEeIUHEHUI (BO3MOXKHO
UCII0JIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHEe ¢ 00pa3iaMu a30THBIX U
dbochopHBIX yI100peHHUIA.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3YUYEHUE CBOMCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOM
A30THOM KHUCJIOTHI C MeJIbIO (BO3MOXKHO
MCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMOHHUs U ¢ocdaT-uoH, U
W3yUYCHHUE MIPU3HAKOB UX MPOTEKAHUS.
Ilpaxmuueckas paboma

Ne 3: Tlonydyenne aMmmuaka, u3ydeHue
€ro CBOMCTB.

Buviuucnenus:

110 YPAaBHECHHUSIM XUMHUYECKHX PEaKIuid

MPU UCTIOJIb30BAHUM XUMUUYECKOM
MOCYJIbl U 000PYA0BaHUS.
[Ipou3BOIUTH BBIYMCICHUS

10 XUMHUUYECKUM YPaBHEHHUSIM.
Hcrnonp30BaTh IPU BHITTOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPaBOYHBIC MaTEPHUAIBI
(MepUOUYECKYIO CUCTEMY XUMUUYECKUX
anemenToB JI. I. MenneneeBa, Tabiuiry
PacCTBOPUMOCTH KHCJIOT, OCHOBAHUM U
COJICH B BOJIC, DJICKTPOXUMUUECKUHN DS
HaMpPsHKEHUM METaJJIOB)
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2.4

Oobwmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB

IV A-rpynmsr.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO6mias xapakTepuUCTHKA FIEMEHTOB
IVA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
ATOMOB, XapaKTEPHbIEC CTENICHU
OKHCJICHUS.

VYrnepon, amnoTponHbie MOAU(UKAIINH,
pacrpoCTpaHEHUE B PUPOJE,
bu3uYeCKre U XUMUUECKHUE CBOMCTRA.
Ancopbuus. Kpyrosoport yriepoaa

B [IPUPOJIE.

Oxkcuasl yriaepona, ux puznueckue u
XUMHYECKHUE CBOMCTBA, JIEMCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdEHUE U
IPUMEHEHHE. DKOJIOTMYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yrieposa (1V), runoresa rio0aibHOTO
NOTEIUICHUS KJIINMAaTa, TapPHUKOBBIN

¢ dexr.

VYroibHas KUCIIOTA U €€ COJHU, UX
dbu3nueckre U XUMHUYECKUE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha kKapOoOHaT-
nonbl. Micnonb3oBanue kapOOHATOB

B OBITY, MEUITMHE, IPOMBIIIJICHHOCTH U
CEJIbCKOM XO3SIMCTBE.
[lepBoHayanbHbIE NOHATHUS

00 OpraHNYeCcKUX BEIIEeCTBaX KaK

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB AJIEMEHTOB
IVA-rpynmnsl ¥ uX COEJUHEHNN C Y4ETOM
CTPOEHHUS UX AaTOMOB.

XapakTepu3oBatrh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEILIECTB
YTJIE€pOia U KPEMHUS U UX COEIUHEHUI
(OKCHIOB yTaepo/a, yroJibHOW KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHHUEBOM KHUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJTYyYEHHUS, IPUMEHEHUE U
3HAYEHHUE B IPUPOJE U )KU3HU YETOBEKA.
OOBSACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOCHUE BEIIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yTIepoJa U KPEMHUH.
Omnpenenats kapOOHAT- U CUIMKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYITHOCTb IKOJIOTUYECKUX
po6JieM, CBSI3aHHBIX C HAXOXKICHUEM
YIJIEKUCIIOrO Ta3a B OKPYIKAIOIIEH Cpelie.
[ToaTBepxaaTh 0COOEHHOCTH COCTaBa
OpPraHUYECKUX BEILECTB IIPUMEPAMHU
IPOCTBIX COEAMHEHUM (METaH, 3TaH,
ATWJIEH, allETUJIEH, 3TAHOJI, [NINLIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COCIMHEHUH YIIIepoaa u
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STWIIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCJIOTa).

[IprupoaHbIE HCTOYHUKHU YIIIEBOAOPOIOB
(yromae, npupoaHbIN Ta3, HePTH),
IPOJYKTHI UX nepepaboTku (OEH3MH),
UX POJIb B OBITY U MPOMBILIEHHOCTH.
[TonsiTHe 0 OMOIOrMYECKH BaXKHBIX
BELIECTBAX: KUpax, OesnKax, yriaieBojax —
U UX POJIU B )KU3HU YEJIOBEKa.
MarepualibHOE €TUHCTBO OPraHUYECKUX
¥ HEOPraHMYECKUX COCAMHEHU .
Kpemnuit, ero pusnueckue u
XUMHUYECKUE CBOMCTBA, MOTYyYEHUE U
npuMmeHeHne. CoeTMHEHUs] KPEMHUS

B ipupoe. OO01ue npercTaBIeHus

06 oxcue kpemuus (V) u kpeMHHEBOM
KHUCIIOTE.

Cunukarsl, X UCIIOJIb30BAHUE B OBITY,
MEUIMHE, MPOMBIIIJICHHOCTH.
Baxxneuue cTpouTeIbHbIE MAaTEpUAIIbI:
KepaMHKa, CTEKJIO, LIEeMEHT, OETOH,
x)ene300eToH. [Ipo6iemsr 6e301macHOro
UCIIOJI30BaHUS CTPOUTEIBHBIX
MaTEPHAJIOB B IOBCETHEBHON KU3HM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopaenu KpucTalNIMYeCKUX PEeETOK

OpPraHUYECKUX BEIIECTB.
OnuceiBaTh poJib OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUY JKHBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
WUCTOYHUKOB YTJICBOJIOPOOB, UX POJIh

B OBITY U TIPOMBIIINICHHOCTH.

[TpOBOIUTE BBIYUCIICHUS TI0 YPABHCHHUSAM
XUMHYECKUX PCAKIIHH.

[TmaHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
OKCIIEPUMEHTBI, TPOBOJIUTH HAOIIOCHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
OKCIIEPUMEHTA TIPH MTPOBEIACHUU
71a00paTOPHBIX OTMBITOB M MPAKTHYECKUX
paboT.

CrnenoBatb mpaBuiIaM 6€30MacHOM
paboThI B TabopaTopuu

IIPY UCTIOJIH30BAHUU XUMHYECKOU
MOCYJIBl 1 000PY/I0OBaHUS.

Hcnonb30BaTh U BBHITTOTHEHUH
y4eOHBIX 3a/IaHUI TEKCThl yUeOHHUKa,
CIIPaBOYHBIE MaTEepUaIIbI
(ITeproanueckyro CUCTEMY XUMUYECKUX
sanemenToB JI. . MenaeneeBa, Tabauily
pPacTBOPUMOCTH KHCTIOT, OCHOBaHUH U
CoJieH B BOJIE, DJICKTPOXUMUUICCKUHN Pl
HaIpsHKEHUH METaJIOB)
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anmasa, rpadura, Qysiepena.
O3HaKOMIIEHHE € MPOLIECCOM aJcOpOLUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIVIEM U YyCTPOUCTBOM
IpOTUBOrasa.

O3HakoMJIEHHE C IPOAYKLIHEH
CUJIMKATHOM MPOMBIIIIIEHHOCTH
(Buneomarepuainbl: cuMKaTHas
IPOMBIIIIEHHOCTH ).

Moaenu MOJIEKyJ1 OpraHuYeCKUX
BEILECTB.

JlabopamopHuviii onvim:

[Tonyyenue, cobupanue, pacro3HaBaHUE
Y U3YYEHUE CBOMCTB YIJIEKHUCIIOTrO ra3a.
[IpoBeneHne KaYECTBEHHBIX PEAKIIUI

Ha KapOOHAT U CHUJIMKAT-UOHBI U
U3Yy4YEHHUE MMPU3HAKOB UX MPOTEKAHUS.
IIpaxmuueckue pabomui:

Ne 4. TlonyueHue yriieKuciaoro rasa,
M3y4YEHHUE €r0 CBOMCTB.

Ne 5. Pemienue skcriepuMeHTaIbHBIX
3a7a4 1o teMe «BaxkHenrne HeMeTaluIbl
U UX COCTMHEHUS»

Buviuucnenua:

10 YPaBHEHUSIM XUMUUYECKUX pPEeaAKIUN

Hroro no pazneny

25
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Pa3nen 3. MeTajiibl ¥ UX COeANHCHUSA

3.1 | O0uwue cBoiicTBa 4
METAJUIOB

OO6mras xapakTepuCTUKa XUMUYECKUX
AJIEMEHTOB — METAJVIOB HA OCHOBAHHUH UX
nonoxeHus B [lepuoguueckont cucreme
XUMUYECKUX PJIEMEHTOB

J.1. MenpaeneeBa u CTpOCHUsI aTOMOB.
Crpoenue MeTaiioB. Metamuyeckas
CBSI3b U METAJTUYECKast
KpUCTAJUIMYECKas PEIETKa.
DIEKTPOXUMUYECKUH P HANIPSIKEHU
MeTaioB. du3nueckue 1 XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIIHE CIIOCOOBI
noytydeHus MetauioB. [lonsTue

0 KOpPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOPPO3HH.
Cnnasel (CTanb, YyTr'yH, TIOPATIOMUHUM,
OpoH3a) 1 UX IPUMEHECHHUE B OBITY U
MPOMBIIIJIEHHOCTH.

Xumuueckuit IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJI0B (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:
O3HakoMJIeHHE ¢ 00pa3liaMy METAIIOB U
CIUTABOB, UX (PU3NUYECKUMH CBOWCTBAMH.

PackppIBaTh CMBICT M3y4a€MBbIX TOHATUN
Y TIPUMEHSITh 3TU TMOHATHS TIPU ONMHCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLCHUMN.
OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHHUH CBONCTB 2JIEMEHTOB-
METAJUIOB U UX COCTMHEHUHN C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOEHUE METAILJIOB,
oOmue puznuecKkue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00111e CTIOCOOBI
MOJIyYEHHUS METAIJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHI METAJIIOB
OT KOPPO3HUH.

CrnenoBathb npaBuiiaM 6€30MacHOi
paboTHI B 1abOpaTOpuu MpHU
UCII0JIb30BAHUU XUMUYECKON MTOCYIbI U
00opyI0BaHMS.

[Tpon3BONUTH BHIUNCIECHUS

[0 YPABHEHUSIM XUMHUYECKUX PEaKIIHii,
€CJIM OJIUH U3 PEareHTOB COJIEPHKUT
MIPUMECH.

VYyacTBOBaTH B COBMECTHOM paboTe

B MIape WJIM TpYIIIe.

Hcrnonp30BaTh P BBIMOJIHEHUT
y4eOHBIX 3aJlTaHUI TEKCThI yUeOHHKa,
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Buviuucnenus:

[0 YPABHEHUSIM XUMUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB COAECPKUT
MPUMECHU

CIIPaBOYHBIE MaTEPHUAIIBI
(Ileproanueckyro CUCTEMY XUMUYECKUX
sanemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUU U
COJIEN B BOJIE, DJIEKTPOXUMUYECKUN Pl
HaNpPsHDKEHU METaJIoB)

3.2

Baxueimue
METAJLIBI U UX
COCIMHEHUS

16

[IlemounHbIe METaIBI: ITOJIOKEHHUE

B [lepronyeckoil cucreMe XuMHUYECKUX
anemeHTOB J[.JI. MenneneeBa, ctpoeHue
MX aTOMOB, HAXOXKJICHUE B MPUPOJIE.
DOU3NYECKHE U XUMHUUYECKHE CBOICTBA
(Ha mpumepe HaTpus U Kanus). OKCUbl
Y TUJPOKCUIBI HATPUS U KaJIUsl.
[IpruMeHeHne METOYHBIX METAVIOB U UX
COE€IMHEHU.

[Ile1oyHO3eMENbHBIE METAJIBI MAarHUM U
KaJbLHH: TT0JIO)KEeHUE B [leprnoanueckoi
CUCTEME XUMHYCCKHX 3JIEMEHTOB

J.1. MenaeneeBa, CTpPOCHUE UX aTOMOB,
Haxo0XJeHue B rpupoje. Pusnyeckue u
XMMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxxkHelme coefnHEeHUS
KaJIbIUs (OKCHU, TUAPOKCHUI, COJIN).
JKECTKOCTH BOJBI M CITOCOOBI €&
YCTpAHEHHS.

AJTIOMUHUN ; TOJ0XKEHUE

B [lepnoanueckoit cucteMe XuMHUYECKUX

OOBSCHITH 00IIME 3aKOHOMEPHOCTHU

B HM3MCHECHUH CBOMCTB 3JICMCHTOB-
METAJIJIOB M X COSAMHEHUN B IPYIIax

C Y4ETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METaJIJIOB ¥ UX COCIMHEHUH (OKCHIOB,
TUAPOKCHUIOB, COJIeH), CITOCOOBI UX
MOJTYYEHUs, MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIC U )KU3HU YEIOBEKA.
YcranaBnuBaTh NPUIUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIllECTBa — CBOWCTBA — NMPUMCHECHUE —
Ha IIpUMepax U3y4acMbIX BEIICCTB.
Pacno3naBaTth ¢ MOMOIIBIO KQUeCTBEHHBIX
peaKIuii HOHBI METAJIOB: MarHus,
KaJIbIUs, aJlOMUHUS, IUHKa, xkene3a (1)
u xenesa (1), meqm (I1).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB ¥ TUAPOKCHJIOB ATFOMUHUS U
[IMHKA.
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aneMeHToB [[.1. Menneneesa, crpoenne | [lmanupoBaTs U OCyLIECTBIATH

aToOMa, HAaXOXJICHUE B MPUPOJIE. Ha MPAKTUKE XUMUYECKUE

DU3NYECKUE U XUMUYCCKHE CBOMCTBA HKCTIIEPUMEHTHI, MPOBOAUTH HAOIIOACHUS,
amoMuHus. AMQoTepHbIe CBOMCTBA JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM

OKCHJIa U TUAPOKCHUIA AITFOMUHUA. AKCIIEPUMEHTA MPU MPOBEACHUU

XKeneszo: monoxenue B [leproanyeckoit | JJAOOPATOPHBIX OIBITOB U MPAKTUYECKUX
CHUCTEME XMMHUYECKHUX DJIEMECHTOB paboT.

J.1. MenpneneeBa, CTpOEHHUE aTOMa, CrnenoBath mpaBuiaM 0€30MacHON

HaxoxJeHue B npupoze. Gusznueckue u | pabOTHI B JabopaTopuu

XUMHYECKHE CBOMCTBA jkene3a. OKCUAbl, | IPH UCIOJb30BAHUU XUMHUYECKON
TUIpOKCH B U coutu kese3a (11) u sxesesa | mocyasl 1 000pyAOBaHUS.

(IIT), ux cocras, cBOWCTBA U MoJyueHne. | [IpOM3BOIUTEL BBIUMCIIEHUS
Xumuueckuii IKCnepumMenm: 110 XUMUYECKUM YPABHEHUSIM.
Jlemoncmpayuu: VYyacTBOBaTh B COBMECTHOM paboTe
Oco0eHHOCTH B3aUMOJIEUCTBUS OKCHIA B [Iape WJIMU TPYIIIIE.

KQJIBLIMSI ¥ HATPHS C BOJAOU (BO3MOMXKHO BricTpanBaTh pa3BEpHYThIE MMCbMEHHbBIE

UCII0JIb30BAHUE BUEOMATEPUAIIOB). Y YCTHBIE OTBETHI C OIIOPOU
OxkparmBanue MIaMeHH HOHAMU HaTpus, | Ha HHPOPMAIIUIO U3 yueOHUKA U

KaJIAS ¥ KaJblusl (BO3MOKHO CIIPABOYHBIX MAaTEPUAJIOB, TPAMOTHO
HCIIOJIb30BAHUE BUICOMATEPUAIIOB) VCIIOJIb30BATh U3YUYCHHBIN OHATUINHBIN
HccnenoBanue CBOMCTB KECTKOU BOJIBL. armnapar Kypca XUMHAU

[Ipouiecc ropenus xeines3a B KUCIOPOIE
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:

[IpoBeneHne KauyeCTBEHHBIX PEAKIIUN
Ha MOHBI (MarHus, KaJabIus, aTFOMUHUS,
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1uHKa, xenesa (II) u sxxenesa (I11), menu
(I1), onrcanue MPU3HAKOB UX
MPOTEKAHMUS.

Hccnenosanrie aMmpoTepHbIX CBONCTB
TUAPOKCHUA ATIOMUHUS U THAPOKCHUAA
IIMHKA.

lIpaxmuueckue pabomul:

Ne 6. XKEcTKoCTh BOAEI 1 METOJIEI €€
YCTpaHECHUSI.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a/1a4 1o TeMe «BakHelire MeTamuibl U
WX COCJTUHCHUS».

Bviuucnenus:

110 YPAaBHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JiaH B U30BITKE
WUJIU COJICPIKUT MPUMECH;

MacCOBOM J0JIM BBIXO/1a MPOAYKTa
peaxkiuu

Hroro mo pazaeny 20

Paznen 4. Xumus u oKpy:Kapmas cpeaa

4.1 | Xumusa u 3

OKpYy’Karoljasi cpeaa

BemecTBa n MaTepralibl B HOBCETHEBHOU
’KM3HM uenoBeka. be3onacHoe
HCII0JIb30BAHUE BEIIECTB U XUMUYCCKUX
peaknuii B ObITy. [lepBas momors mpu
XUMHUYECKHUX 0KOTaxX U OTPABJICHUSIX.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpenbl (mpeaeabHasl 10MyCTUMas

XapakTepu3oBaTh POJib XUMUHU

B Pa3JIMYHBIX cPepax AessTeTHbHOCTU
JIFO/eH, OCHOBHBIC BEIIIECTBA U
MaTepualbl, IPUMEHSIEMbIE B )KU3HU
COBPEMEHHOTI'0 YEJIOBEKA.

OOBSACHATH YCIOBUSL O€30MMACHOTO
MCIIO0JIb30BAHMS BEIIECTB U XUMUYECKUX
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KOHIICHTpaIus Beuiects. Poib xumuun

B PEIIEHUH SKOJOTUYECKUX IPOOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yudenne o6pa3iioB MaTepuaion
(cTexJ10, CIUIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepHabl)

peakuuii B ObITY.

AHanu3upoBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IPOMBIIIEHHOCTH, CEITLCKOT0 X0341CTBa,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpebl.

YMeTb 0Ka3bIBaTh MEPBYIO TOMOIIb

IPU XUMUYECKUX 0KOTaxX U OTPABIICHUSAX.
[TpuHuMaTh yyacTue B 00CYyXACHUU
npo0ieM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3UIHUIO IO ITpodsieMe n
npeajaraTb BO3MOKHbIE TyTH €€
peleHus

Uroro no pazneny: 3
PesepBHoe Bpemst 3
OBUIEE YMCJIO HACOB 68

I10 TTPOI'PAMME

51



