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OdenepanbHas pabodasi mporpamMma 1Mo ydeOHoMmy mnpeaMery «Xumus» (06a30BbIN
ypoBeHb) (mpeameTHass o0nacth «EcTecTBeHHO-HayuHbIE TMPEIMETHI») BKIIOYACT
MOSICHUTENIBHYIO 3aMHUCKY, COJIEp>KaHue O0yUYEeHUs, IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMUH, TEMAaTUYECKOE TUIaHUPOBAHUE.

[losicHuTenbHasT 3amucka OTpakaeT OOIIME IedM M 3aJadyd W3y4YeHUs] XHUMUH,
XapaKTEPUCTUKY TCUXOJIOTUUECKUX TMPEANOChUIOK K €€ HM3yYeHHI0 OO0y4arolUuMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TaKkKe MOAXOAbl K OTOOPY COAep>KaHUs,K
OIPEJIEICHHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conepxanue oOydeHHUs pacKpbIBaeT COJCp)KATENIbHbIC JIMHUU, KOTOPHIC
npeaaratoTes Juisi 00s13aTeNbHOr0 U3y4YeHHsI B KaXK/IOM KJIacce Ha YPOBHE OCHOBHOIO
o01rero oOpazoBaHusl.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrPAaMMBbI IO XWMHHM BKJIIOYAIOT
JUYHOCTHBIC, METAaNpeJIMETHBIC pe3yJbTaThl 3a BECh NEPHOJ OOyUYEHUs] HA YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs, a TakXKe MPEIMETHbIE JOCTHKEHHUS 00ydaronierocs
3a KaXIbI TOJ] 00ydeHUSI.

HOACHUTEJIBHASA 3AIITMCKA

[IporpamMma 1mo XMMuu Ha ypOBHE OCHOBHOT'O O0IIIETO OOpa3oBaHMUS COCTaBJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOSHHUS OCHOBHON 00pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOTO o00miero obpaszoBanusa, mnpeacTtaBieHHbIXx B DPI'OC 0OO0O,a taxxke Ha
OCHOBe (efepaibHON pabodeil MporpaMMbl BOCIHTAHUS U C YYETOM KOHIIEIIIHH
IpernojaBaHus y4deOHOTo mpenMeTa «XuUMHs» B 00pa30BaTEIbHBIX OpPraHU3AIUSIX
Poccuiickoit @enepanmm.

[Iporpamma mo xumMum pazpaboTaHa ¢ IEJIbI0 OKa3aHHS METOJAMYECKON ITOMOIIH
YUHTEIIO B CO3/IaHNK pabodeli mporpaMMBbl 10 y4eOHOMY IIPEIMETY.

[IporpamMma 1o XuMuHM 1aéT MpPEJICTABICHUE O LEIAX, 00IIel cTpaTterun o0ydeHus,
BOCIIUTAHUSI W pPa3BUTUS OOydYAOMIMXCA CpPEACTBAMHU  y4eOHOTO  TpeaMeTa,
YCTaHABIMBAET  O0s3aTeNIbHOE  TPEIMETHOE  COJEp)KaHWe,  MPeaycMaTpHUBAECT
pacrpeeneHue ero no KiaccaM U CTPYKTYpUPOBAHUE T10 pa3ziesiaM U TeMaM MPorpaMMbl
[0 XWMHH, OMNpENeisieT KOJIWYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTHUKU
COJIEpKaHMs, PEKOMEHJYEMYIO TMOCIEA0BATEIbHOCTh M3YUYEHUSI XUMUH C YYETOM
MEKIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKM Y4YeOHOro Impolecca,
BO3PACTHBIX OCOOCHHOCTEH OOYJarOIMXCs, OMPENeNsieT BO3MOXKHOCTH MpEeaMETa s
peanuzanuu TpeOOBaHMM K pe3yiabTaTaM OCBOSHHMS OCHOBHOW 00Opa3oBaTeIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOIO 0OIIEero oOpa3oBaHUsA, a TakXke TpeOOBaHUNK
pe3yibpTaTaM 00yUYeHUsI XUMUU Ha YPOBHE 11eJIel U3y4eHuUs MpeMeTa U OCHOBHBIX BUJIOB
y4eOHO-TI03HABATEILHON JICATEIbHOCTH OO0y4Yalomerocss IO OCBOCHUIO Y4EOHOTO
COJICpKaHMUSI.
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3HaHME XUMHHM CIY)KUT OCHOBOM Jii  (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeJCTaBiIeHUl 0 MaTepuaIbHOM €IWHCTBE MHUpPA, BAKHYIO POJb
UrparoT GopMHpyeMble XUMHUEH MPEACTABICHHUS O B3aUMOIPEBPALLEHUSAX SHEPTrUUH
00 DSBOJIOLMU BEIIECTB B MPHUPOAE, O MyTAX pEIIeHUd TI00aJbHBIX MpolIeM
YCTOMYUBOIO pAa3BUTUS YEJIOBEYECTBA — CBIPHEBOW, JHEPIETUYECKOM, NUIIEBOU U
HKOJIOTMYECKOM 0€30MacHOCTH, TPOOJIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peaju3alii BO3MOXHOCTEH i camMopa3BUTHS U (DOPMUPOBAHUS
KYJbTYPBI IMYHOCTH, €€ 0011el U QyHKIMOHATBLHON rPaMOTHOCTH;

BHOCUT BKJaJ B (OpMUpOBaHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEM
oOydJaromMxcs,  HAaBBIKOB  HMX  CaMOCTOATENbHOM  yuyeOHOW  JIeATeIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HUCCJEJOBATEIbCKUX  YMEHHMH, HEOOXOJAMMBIX  KakB
MOBCEJIHEBHOM JKHU3HU, TaK U B IPO(HECCUOHATLHOM J1eATebHOCTH;

3HAKOMMUT CO CMENU(UKON HAYYHOTO MBIIIUICHHUS, 3aKJIaIbIBAET OCHOBBI I[EJIOCTHOTO
B3IJII1a HA E€OUHCTBO MPUPOJABI M YEJOBEKA, SBISIETCS OTBETCTBEHHBIM 3TAallOMB
(GbopMHUpPOBaHUYU €CTECTBEHHOHAYYHON I'PaMOTHOCTH O0y4YarOIIUXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K MPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJIAJ] B SKOJOTHYECKOE 00pa3OBaHUE
00yJaromuxcs.

JlaHHble HampaBieHMs B OOyYeHHMM XHUMHUU OO€eCHedMBarOTCs crneunduxon
coJiepyKaHusl yUeOHOr o ImpeIMeTa, KOTOPbIN SBJISETCS IeIarorn4ecky alaliTHPOBAaHHBIM
OTpa’keHHEeM 0a30BOM HAyKH XMMUH HA ONPEEIEHHOM JTarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIO OOIIEro 0Opa30BaHUS OPUEHTHPOBAH Ha
OCBOEHHE OOYyYaIOUIUMHCS CHUCTEMbl NEPBOHAYAJIBHBIX MOHATHA XUMHH, OCHOB
HEOPraHMYECKOW XMMHUM U HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX HNOHSITHM OpraHu4ecKOn
XUMMH.

CrpykTypa coaepkaHusi NpPOrpaMMbl IO XUMHH C(GOPMHpOBaHAa HAa OCHOBE
CUCTEMHOI0 NOoAX0a K €€ nzydyeHnro. CoaeprkaHue CKIAAbIBAETCS U3 CUCTEMBI TOHATUI
0 XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATHI 0 XUMUYECKOH peakuun. O0e
3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl [0 MPUHLUIY MOCIEAOBATEIBHOIO Pa3BUTHUS
3HAHMM Ha OCHOBE TEOPETUYECKUX MPEACTABICHUI pa3HOTO YPOBHS:

ATOMHOMOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

YYEHHMsSI O CTPOEHUHU aToOMa U XUMHUYECKOU CBSI3U;

NPECTaBICHUN 00 3JEKTPOIUTHUYECKOM TUCCOIMALIMKU BEIIECTB B PaCTBOPAX.

TeopeTnueckue 3HaHUS PaCCMaTPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOJTYYEHHBIX U
OCMBICJIEHHBIX (PaKTOB, Pa3BUBAIOTCS MTOCJIEIOBATENBHO OT OJJHOTO YPOBHS K APYTroMy,
BBINOJHAA (PYHKUMU OOBSCHEHUS W NPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS H
BO3MOXHOCTEH MPAKTHYECKOr0 IPUMEHEHHUSI U MOJIYYEHUS] U3Y4aeMbIX BEIIECTB.
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OcBoeHue nporpammbl 0 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS
O XUMHYECKOW COCTaBJIAIOIICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOU
MPUPOABI, HEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHHMIO M METOJIaM [MO3HAHUS B HAYKE.
N3yuyeHue XuMuu NPOUCXOAUT C MPUBJICUCHUEM 3HAHUM U3 paHee U3yUYEHHbIX y4eOHBIX
npeameToB: «Okpyxarouil Mmup», «buonorus. 5—7 knaccs» u «dusuka. 7 KIace.

[Ipy M3y4eHUM XUMHUU MPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM
HAayKd Kak OOJIaCTU COBPEMEHHOI'O ECTECTBO3HAHHUSA, MPAKTUYECKON JeATeIbHOCTH
YyelloBeKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpbl. 3ajaya ydeOHOTO
npelMeTa COCTOMT B (DOPMUPOBAHMHM CUCTEMBl XMUMHMUYECKMX 3HAHUN — Ba)KHEUIIUX
(akToOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHUH, TOCTYMHBIX O000OIIEeHUN
MHUPOBO33PEHUYECKOT0 XapakTepa, si3bIka HAayKW, B MPUOONICHUMH K HAyYHBIM METOJaM
NO3HAHUSl TpPU HU3YYEHUH BEUIECTB W XUMHMUYECKUX peakiuii, B (HOpMHUpOBaHUU
U Pa3BUTUM TNO3HABATEJIbHBIX YMEHHH M HMX MPUMEHEHUU B y4eOHO-TO3HABATEIbHOM
U y4eOHO-HCCIIeIOBATENILCKON  JEATEIbHOCTH, OCBOCHHMUM MpaBWl OE30MacHOro
oOpalleHusi ¢ BEIIECTBAMU B MTOBCEAHEBHOM KU3HHU.

[Ipy w3ydyeHHMM XUMHUM Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs Ba)XXHOE
3HauYEHHE MPUOOPENH TaKue ENH, KaK:

dbopmMupoBaHue UHTEJJIEKTYaIbHO pa3BUTOU JMYHOCTH, rOTOBOMK
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TIPUHSTHIO PpELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

HAIPABJICHHOCTh OOYYEHHs] Ha CHCTEMAaTHYECKOEe MPUOOIIEHHE O00Yy4aroNIUXCSK
CaMOCTOSITEJIbHOM TO3HABAaTEIbHON JAEATENBbHOCTH, HAayYHbIM METOJaM IO3HaHMS,
(bOpMUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

obOecrieueHre yCIOBUM, CIIOCOOCTBYIOIMMX MPUOOPETCHUIO 00YUYaIOIITUMHUCS OIbITa
pa3HOOOpa3HOM JESTeNIbHOCTH, TMO3HAHUS W CaMOMO3HAHMS, KIIOYEBBIX HABHIKOB
(KITH0UEBBIX KOMIETEHIUI ), UMEIOIIUX YHUBEPCATIbHOE 3HAUEHUE JUIs1 PAa3JIMYHBIX BUIOB
NEeATEIbHOCTH;

dbopmupoBanue obmield GyHKIIMOHATBLHON M €CTECTBEHHO-HaYyYHOH TpPaMOTHOCTH,
B TOM YHCJIe YMEHUN OOBSCHATH M OLIEHUBATh SIBIICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3YsI
3HAHMSI W ONBIT, NOJYYEHHBIE NPHU W3YyYEHUU XHMHH, MPUMEHATH WX IPU PELICHUH
po6JieM B IOBCEIHEBHOM JKU3HU U TPYAOBOMN JESTEIBHOCTH;

dopmMupoBaHue y OOydyarOUIMXCS TYMAHHUCTUYECKUX OTHOILEHUHN, MOHMMAHUS
IEHHOCTH XUMHUYECKMX 3HAaHUA A BBIPAOOTKH HKOJIOTMYECKU IIeJIeCO00pa3HOro
MOBEAECHUS B OBITY U TPYJAOBOU AEATENBHOCTU B LIEJSAX COXPAHEHHSI CBOETO 3/10POBbS U
OKPY’KAIOIIEH MPUPOJHOU CPEIBI;

pa3BUTHE MOTHBALIMM K OOYYEHHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIOU
CaMOBOCIIMTAaHHUIO HA OCHOBE YCBOEHHS OOILEUYEIOBEUYECKUX LIEHHOCTEN, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO U HAIIPABICHHOCTH JATbHEHUIIIET0 00yUeHUsI.

OOmiee YMcIO YacoB, PEKOMEHAOBAHHBIX I HM3ydeHUs xumuu, — 136 dacos:
B 8 kiacce — 68 yacoB (2 vaca B Heneno), B 9 kiacce — 68 wacos (2 yaca B Heielo).
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JUt KaXa0ro Kiacca IpeayCMOTPEHO PE3EpBHOE y4eOHOE BpEMs, KOTOPOE MOXKET
OBITh UCMOJB30BaHO YYaCTHUKAMU 00pa30BATEIBHOIO Mpoliecca B LEIAX (GOpMUPOBAHUS
BapUaTUBHOM COCTABIAIOIIEH COolepKaHUsI KOHKPETHOM paboueil mporpaMmsl. [Ipu 3ToM
oOs3aTenbHasi (MHBapUMAHTHAsl) YacTh COJAEpPXKAHUS TNpPEIMeTa, YCTaHOBJICHHAs

npuMepHoi paboyeil mporpaMMoi, U BpeMs, OTBOJUMOE Ha €€ U3y4eHHE, T0JKHbI ObITh
COXpaHEHBI MTOJTHOCTBIO.
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COAEPKXAHUE OBYYUEHUA

8 KVIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Ponp XuMum B )KU3HU Y€JIOBEKA. XMMUA B CUCTEME HAyK. Tena u
BemecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BellecTB. [loHsATHE
0 MeToJax TMo3HaHusi B xuMuu. Yucteie BemiectBa M cMecu. CriocoObl pasiesieHus
CMeECeH.

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

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

KomnuectBo Bemecta. Monb. MoisipHas macca. B3auMoCBsI3b KOJIMUECTBA, MACChI
U 4YuCJa CTPYKTYpPHBIX €IWHMI] BemiecTBa. Pacu€Tel mo dopmynaM XUMHUYECKHX
COEIMHEHUMH.

OU3NYECKUE U XUMUUYECKUE SIBIICHUS. XUMHUYECKasl peaklus U €€ Mpu3HaKku. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUECKUEe ypaBHeHus. Knaccudukanus XuMHUECKUX
peakiuii (CoeTMHEHUs, Pa3JIOKEHUS, 3aMEeIICHHs, 0OMEHa).

Xumuueckuti sKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IOCYy/IOH, MpaBuUjaMu paboThl B J1a0OpaTopuu U
npuéMamMu o0palleHus ¢ JIabopaTOpHBIM OOOpPYJIOBAaHHEM, H3YYEHHUE M ONHCaHUE
(bU3UYECKUX CBOWCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOMIOAeHUE (HU3NUCCKHUX
(Tu1aBieHue BOCKa, TasHUE JIbJla, pACTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHACHCALIUS
BOABbI) M XHMHUYECKHX (TOpPEHHE CBE€YM, MPOKAIMBAHUE MEIHOH IPOBOJIOKH,
B3aMMOJICHCTBHE Meja C KHUCIIOTOM) SIBJICHWU, HAOJIOJICHHE M OINKMCaHWE IPU3HAKOB
MPOTEKAHUS XUMHYECKMX peakluil (pas3joXeHHe caxapa, B3aWMOJICHCTBUE CEpHOMU
KHCJIOTBI C XJIOpUAOM Oapwusi, pasnoxkenue ruapokcuna meau (ll) mpu HarpeBanuw,
B3aMMO/JICHCTBHE Kele3a ¢ pacTBopoM coiu Menu (II), m3ydenne cnocoboB pazaeneHus
cMeceid (C TOMOIIBIO MarHuTa, QWIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILISAIUA,
xpomatorpadus), TPOBEICHUE OYUCTKU MOBAPEHHOW COJIM, HAOIIOJEHUE W OMHCAHHE
pe3yJIbTaTOB IMPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsS MAacChl,
CO3JIJaHHUE MOJIeNIeld MOJIEKYJ (IIapOCTEP>KHEBBIX).

BaxHeiue npeacTaBuTe M HEOPraHUYECKHUX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3;eMEHT U TPOCTOE BEIIECTBO.
Haxoxnenue kucimopoma B mpupojie, GU3NUECKHe W XUMUYECKHE CBOMCTBA (peaxiiuu
ropenusi). Oxcunpl. Ilpumenenue xkuciopoga. CrnocoObl MOMYYEHHUS KHUCIOPOAAB
naboparopuu u npombingieHHocTd. KpyroBopot kucinopoaa B mpupoge. O30H —
aJuI0TpoInHasi MOAU(MUKALIMS KUCIOPOa.
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TemoBoil 3(pPexkT XUMUYECKON peaklrH, TEPMOXUMHUYECKUE YpaBHEHUS, 3K30-
U DHIAOTEPMHUYECKHE pEaKUHUHU. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHHE BO31yXa,
YCWIEHHE MapHUKOBOIo 3(hekra, pazpylmieHue 030HOBOIO CIIOS.

Bogopon — smeMmeHT m mpocrtoe BemecTBo. HaxoxkzaeHue Bomopoaa B HPUPOLE,
dbu3nUecKkue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOObI noydeHus. KucnoTsl u
COJIH.

MoutsipHblil 00bEM ra3oB. PacuéTel o XUuMHUYECKUM YPABHEHUSIM.

dusnyeckue cBoMcTBa BoAbL. Boaa kak pactBopurens. PactBopbl. HackllenHbIe 1
HEHACBIIEHHBIE PACTBOPBL. PacTBOpMMOCTH BelecTB B Bojie. MaccoBas 107151 BEIECTBA
B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJbl. OCHOBaHUs. Poiib pacTBOPOB B MpUpOJIE U
B )KM3HHM YesioBeKa. KpyroBopoT BOJibl B IpUpO/I€. 3arpsi3HEHUE TPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus Heopranmdeckux coeauHeHuit. Oxcuawl. Kiaccuduxanus
OKCHJIOB: coJjieobpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, amdoTtepHbIe) u
HecoseoOpasyromue. Homenknatypa okcuaoB. @u3nyeckue ¥ XMMHUYECKHE CBOMCTBA
okcuJ0B. [lonydueHne okcuIoB.

OcHoBanus. Knaccudukaiuss OCHOBaHUMN: MIETOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. @Dusznyeckne W XUMHAYECKHME CBOMCTBA OCHOBAHMM.
[Tomyyenue oCHOBaHUIA.

Kucnorel. Knaccuduxamus kucnor. Homenkmarypa kucior. dusuueckue u
XUMHUUYECKHE CBOMCTBA KUCIOT. Psax aktuBHOCTM MetaiuioB H.H. bekerosa. [lonyuenue
KHCJIOT.

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

I'eneTnueckas CBsI3b MEXKY KJlaCcCaMU HEOPTaHUYECKUX COCTUHECHUM.

Xumuueckuti oKcnepumenm:

KaueCTBEHHOE OMNPENEIICHHE COJIEPAKAHUS KUCIOpPOJa B BO3AyXE, IOJTYyYECHHE,
coOupaHue, pacro3HaBaHWE U M3YUYCHHE CBOWCTB KHCIOpOJa, HAONIOJCHHE
B3aMMOJIEHUCTBUS BEUIECTB C KUCIOPOJAOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAILCHHS
ropeHusi (moskapa), 03HaKOMJICHHE C 0Opas3llaMu OKCHIOB U OIMUCAHWUE WX CBOWCTB,
MoJIy4eHrne, coOupaHue, pacrno3HaBaHHE W W3YYCHUE CBOWCTB BOAOpOJa (TOpEHHeE),
B3aumojelictBue Bogopona ¢ okcuaomM Menu (I1)  (BO3MOXXHO HCHOJIB30BaHHE
BUJICOMATEPUAIIOB), HAOIIOICHHE 00PA3II0B BEIIECTB KOJIMUECTBOM 1 MOIIb, iCCTIETIOBaHUE
O0COOEHHOCTEW PACTBOPEHHUS BEUIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, MPUTOTOBICHUE
PacTBOPOB C ONPEAECIEHHON MacCCOBOM JIOJIEH paCTBOPEHHOTO BENIECTBA, B3AMMOCHCTBHE
BOJAbl C MeTaulaMd (HaTpueM M KadblueM) (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIECOMATEPUAITIOB), HCCIEIOBAHUE OOpa3lOB HEOPraHUYECKUX BELIECTB Pa3TUYHBIX
KJIACCOB, HA0JIIOICHHE U3MEHEHUS OKPACKH MHUKATOPOB B PACTBOPAX KUCIIOT U LIEJIOYEH,
u3ydeHne B3ammojercTBus okcuaa menu (I1) ¢ pacTBopoM cepHOW KHCIOTBI, KHCIOT
C METaJulaMH, PEeaklUi HEUTpalu3aluu, MOJyYEHHE HEPACTBOPUMBIX OCHOBAHUU,
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BBITECHEHUE OJHOI'0 METajula APYrUM U3 pacTBOPa COJIM, PELICHUE dKCIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BaKHeUIure KjIacChl HEOPraHUYECKUX COEIUHEHU D).

Iepuoanuyeckuii 3akon u Ilepuoagnyeckas cucrema xumu4eckux djiemenros /[ U.
MenaeneeBa. CrtpoeHue aromMoB. XuMuHYecKasi CBsA3b. OKHCJIUTENBHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN

[lepBble MONMBITKU KJIacCU(BUKAIIUU XUMUYECKUX 3JIeMeHTOB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (ILI€JIOYHBIC U IIEI0YHO3EMEJIbHBIC METAILIbI, TAJIOT€HbI, HHEPTHHIEC
ra3bl). DJIEMEHTbI, KOTOpPbIE 00Pa3yroT aM(OTEPHbBIE OKCUIBI U TUAPOKCUIBI.

[Tepuonnueckuit 3axoH. llepronnueckas cucremMa XUMHYECKUX 3ieMeHToB JI.H.
MenneneeBa. KoporkomepuonHass u jaiuHHorniepuoaHass (opmbel [lepuoanueckoi
cucteMbl xXuMuueckux aneMeHToB .M. Menneneesa. Ilepuonbl u rpynnel. @u3zndeckui
CMBICJI TTOPSJIKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYMIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHbIX saep. M3oronbl. Onexktponbl. CtpoeHue
AIIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUMHUYECKUX 3eMeHTOB [lepuoandeckoi
cucrembl JI.I. MengeneeBa. XapakTEpUCTHUKA XUMHUYECKOTO 3JIEMEHTa MO €ro
nonoxeHuro B llepunonnueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XHUMHUUYECKHUX DJIEMEHTOB,
METAUTUYECKUX U HEMETAJTTMYECKUX CBOMCTB MO TPYyIIaM U MEPUOJIaM.

3nauenue Ilepuonnueckoro 3akoHa u llepuognyeckoil CUCTEMBI XUMUYECKUX
3JIEMEHTOB ISl pa3BUTHS HayKH U npakTuku. [[.1. MenaeneeB — yuy€Hblil U rpakIaHVH.

Xumuueckas  cBsi3b. KoBanmeHTHass  (ToJjsipHass W HEMOJSIpHAsl)  CBA3b.
DIIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MloHHas CBS3b.

Crenenbp oxucieHus. OKHUCIUTEILHOBOCCTAHOBUTEIbHBIE peakiuu. [Iponeccsl
OKHCJICHUS B BOCCTaHOBICHHA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuti 3KCnepumMeHm.

u3ydeHrue oO0paslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aWMOJEHCTBHUE
TUJIPOKCHIA [IMHKA C pPacTBOpAaMU KHUCIOT M IIEJI0YEH, NPOBEIAECHHUE OIBITOB,
WUTIOCTPUPYIOLMIUX TPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHue,
pPEeaKIUM Pa3IoKEHUS, COCTUHEHHUS).

Meoicnpeomemmuvie cea3u

Peanmuzanus MeEXNpeIMETHBIX CBSI3eH TP HW3YYeHWH XUMHH B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 UCIOIB30BaHUE KaK OOIINX €CTECTBEHHOHAYYHBIX MTOHSATHMA, TaK
W TIOHSATHM, SBISIFOIIUXCS CHUCTEMHBIMH IS OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAY4YHOTO IMKJIA.

OO6mue ecTeCTBeHHOHAYYHBIE TIOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJgu3, CHHTE3, KiIacCHpUKAIUs, IEePHOJUNYHOCTh, HAOIIOJCHUE, OSKCIECPHUMECHT,
MO/JICJIMPOBAHUE, UBMEPEHUE, MO/ICIIb, IBJICHUE.

du3nKa: Marepus, aToM, BJCKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHW], H30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIA, SJEKTPUYECKUN 3apsijl, BEIIECTBO, TEJIO, 00BEM,



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

arperaTHoe COCTOSTHHE BEIECTBa, ra3, (U3NYECKUE BEITUYHMHBI, SAUHHIIBI U3MEpPEHUS,
KOCMOC, TIJIaHeThl, 3BE3/1b1, CoTHIIE.

buonorus: potocunTes, nprxanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbl, TOPHBIE MOPOJbI, MOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeCKasl peaKkuus

[Tepuonnueckuit 3akoH. llepuonnueckas cucremMa XUMHYECKHUX diaemeHToB JI.H.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XMMHUUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KaUsl, KaJIblUsl U UX COCIMHEHUIB COOTBETCTBUHU
C MOJIO’KEHUEM 3J1IEMEHTOB B [leproandeckoil cucteme u CTpOCHUEM UXaTOMOB.

CtpoeHue BemecTBa: BUAbl XUMUYECKOHN CBSI3U. THUIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKON pEmETKM U BUJA
XUMHUYECKOU CBSI3H.

Knaccudpukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHWMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSUIUXCA K PA3IMYHBIM KJIacCaM HEOPTraHUYECKUX COCTMHEHUM,
TE€HETUYECKAs! CBSI3b HEOPraHUUECKUX BELIECTB.

Knaccudukanuss XMMHUYECKHX peakIUii MO  pas3iWyHbIM  MpHU3HAKaM (10
YHUCIIy U COCTAaBY YYAaCTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHHMIO CTETEeHEeW OKUCIEHUS XMMHYECKHUX DJJIEMEHTOB, IO O0paTMMOCTH,IO
y4acTHUIO KaTaiu3aTopa). ODK30- U DJHIOTEPMHUYECKHE PEaKIUU, TEPMOXUMHYECKUE
YPaBHEHUSL.

[TonsiTHe 0 cKOpocTH XUMHUYeCKOW peakuuu. IloHATHE 00 OOpaTUMBIX W
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHE O TOMOTE€HHBIX M TeTePOreHHBIX
peakuusax. [lonstue o karanmze. I[lonsitue o xuMuyeckoM paBHOBecUU. DaKTOPHI,
BIIMSIIOLIKME HA CKOPOCTh XUMUYECKON PEAKIIUHU U MTOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBlieHHEe YPaBHEHH OKUCIUTENbHO-
BOCCTAHOBUTENIBHBIX PEAKIIUI C UCIIOJIB30BAHUEM METO/Ia AIIEKTPOHHOr O OanaHca.

Teopust 3IE€KTPOIUTUUECKON AUCCOLUALUH. ONEKTPOJUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHmoHbl. MexaHW3M AuCCOLMAlMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XuMHIecKkor cBsizu. CteneHs aucconuanuu. CUIbHBIC U CIa0bIe JIIEKTPOJIHUTHI.

Peakrmun moHHOTO OOMEHa. YCIOBUS TPOTEKAHHWS PEAKIMA MOHHOTO OOMEHa,
MOJIHBIE Y COKpAIEHHBIE HMOHHBIE ypaBHEHHUs peakiuil. CBOMCTBA KUCIOT, OCHOBAHUH U
coJiell B CBETE MPEJCTABICHUN 00 DIEKTPOIUTHYECKOW auccormanuu. KadecTBeHHBIC
peakunu Ha HOHBL. [loHsATHE O TMapONIU3E COEi.

10
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Xumuueckuii sKxcnepumenm:

03HAKOMJICHHE C MOJIEISIMU KPUCTALTMICCKUX PEMIETOK HEOPTaHUYCCKUXBEIICCTB
— METaJUIOB U HeMeTaJJIOB (TpaduTa U anMasza), CIOKHBIX BEIIECTB (XJIOpUIa HATPUs),
HCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEaklIud OT BO3JCHCTBUS
pa3nu4HbIX (HAKTOPOB, HCCIEAOBAHME HIIEKTPOINPOBOJHOCTH PACTBOPOB BEILECTB,
npolecca IUCCOMAMU KUCIIOT, HIeJIoYe U coyield (BO3MOXKHO MCIOJIb30BaHUE BUJEO
MaTepHaioB), TPOBEICHNUE OIBITOB, MILTIOCTPUPYIOMINUX MPU3HAKY TPOTEKAHUS PEaKITUI
MOHHOTO 0OMeHa (oOpa3oBaHUE Ocajika, BbIJEICHUE ra3a, 00pa30BaHKUE BOIbI), OIBITOB,
WLTIOCTPUPYIOIIMX MPUMEPhl OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX pPEaKIUil (TopeHue,
peakiuu pPa3jIoKEHUs, COCAUHCHUS), PACIIO3HABAHHEC HEOPTaHMYCCKUX BEIIECTBC
TIOMOIIBI0 KAYECTBCHHBIX PEAKIIU Ha MOHBI, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a71a4.

HeMeTaqibl 4 UX cOeTUHEHUST

O6m1as xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTePHbIC
creneHu okucienus. CtpoeHue U GU3NIeCKue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOWCTBA Ha TMpuUMepe xyopa (B3aMMOJCHCTBHE C MeTalaMu,
HEMeTallJlaMu, 1esiouamMu). XiopoBoaopoa. ConsiHas KUCI0Ta, XUMUUECKHUE CBOMCTBA,
noJiydeHue, npuMeHenue. JleiicTBue Xjaopa M XJIOPOBOJOPOJA HA OPraHU3M 4YeJIOBEKa.

Baxxneiime XJIOpUIbl M UX HAX0XKJICHUE B IPUPOJIE.
O61mas xapakrepucTtka 3aeMeHToB VIA-rpymnmnbl. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble creneHn okucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KUCIOPOAa U Cepbl. AJTIOTPONHBIE MOAU(PUKAIIMKA KUCIOPOJA U CEPHI.
XuMuueckue cBoicTBa cepbl. CepoBoIOpo/, CTpoeHue, (GU3NIECKUE U XUMUUECKHE
cBoicTBa. OKCHIBI Cephbl KaK MPEICTABUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa,
dusznueckre U XMMHUYECKHE CBOWCTBa (0OIIME KaK MPEACTaBUTEN Kiacca KHUCIOT U
cnenuduyeckre). XuMUYECKUE PEAKIUH, JIEXKAIIHEe B OCHOBE MPOMBIIIUIEHHOTO CIIoco0a
NOJIy4eHUs1 cepHOU KUCIOTHI. [IpuMenenue cepHoil kucioTel. Colu CEpHOM KUCIOTHI,
KayeCTBEHHAas peakiusi Ha cyinbdaT-uoH. HaxoxaeHue cepsl W €€ COEIUHEHUU
B npupoje. XUMUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeAbl COEAUHEHUSIMU CEPbI
(KUCIOTHBIE TOXKIH, 3arPsI3HEHNE BO3AyXa U BOJOEMOB), CIOCOOBI €0 MPE0TBPAIICHUS.
O6mast xapakTepucTuka 31eMeHToB VA-Tpynmbsl. OCOOEHHOCTH CTPOSHHUSI aTOMOB,
XapaKTepHbIE CTEMEHU OKUCIEHUS. A30T, paclpocTpaHeHue B Mpupoje, Gu3ndecKue u
XUMHYECKUE CBOWCTBAa. KpyroBopor azora B mpupone. AMMHAK, €ro (Qusndeckue u
XUMUYECKHE CBOMCTBA, OJIydyeHUe U npuMeHeHue. Coau aMMOHUS, UX (PU3UYECKHUE
1 XMMUYECKHE CBOWCTBA, IpuMeHeHue. KauecTBeHHasi peakius Ha HOHbl aMMOHHUSI.
A3oTHas KHCIIOTa, €€ MoMydeHue, PU3NYECKHe U XUMHYECKHUE CBOMCTBa (0OIIHME Kak
MPEICTaBUTENS KJlacca KUCIIOT U cnenududeckue). Mcmons30BaHne HUTPATOB U CONEH
aMMOHHSI B KAueCTBE MHHEPAJbHBIX yIOOpeHud. XUMHUECKOe 3arpsi3HEHUE
OKpY’Karolen cpeabl COSAUHEHUSIMU a30Ta (KUCIOTHBIE JTOXKIH, 3arpsI3HEHUE BO3/lyXa,
mouBbl U BO0EMOB). Docdop, amiorponusie Mogudukanuu Ghochopa, hU3HUIECKHE U
xuMudeckue cBoiictBa. Okenn docdopa (V) u dpochopras kuciiora, Gusrueckue

11



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

U XUMHUYECKHE CBOMCTBa, mnoiyudeHue. MHcmonb3oBanue ¢ocdatoB B KadecTBe
MUHEpAIbHBIX yI0OpEHUN.

O61as xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTEepHbIE  CTENEHU  OKUCICHHS.  YTJIEpOA, aIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B TpHUpoje, (U3MUECKHe W XUMHYECKHE CBOWCTBA. AJCOpOIHMS.
Kpyrosopot yrinepona B npupoge. Okcupl yriepoja, ux Qu3nuecKue U XUMMUYECKUE
CBOWCTBA, ICHCTBHE HA KUBBIC OPTaHU3MBI, IOTYYCHNUE U TPUMEHEHNE. DKOJIOTHUECKHE
npoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yrieposa (IV), rumoresa rii06anbHOTO MOTEIICHHUS
KJIMMarta, MapHUKOBBIA 3(dexT. YrompHas kKuciora U e€ COiMM, UX (PUINYECKUE U
XUMHUYECKUE CBOMCTBA, IOJMy4YeHHE U MpruMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHbl. Mconp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIUIEHHOCTH M CEIHCKOM
XO3SIMCTBE.

[lepBoHavanbHbIC TMOHITHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COSIUHECHHSIX
yriepoja (MeTaH, 3TaH, ITWUJICH, alleTWICH, ATAHOJ, TIWIEPHUH, YKCYCHAas KHCJIOTA).
[IpupoiHbIE HICTOYHUKH YTIIEBOJAOPOIOB (YTroib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (0€H3MH), UX POJIb B OBITY U MPOMBINLICHHOCTU. [ToHATHE 0 OMOJIOrMYecKU
BRXHBIX BEIECTBAX: JKMUpaX, OENKax, YIrleBOJax — W WX POJIU B >KU3HU UYEIOBEKA.
MatepuanbHOE €IMHCTBO OPraHUYECKUX M HEOPTaHUIECKUX COCTUHEHUIA.

Kpemnuii, ero ¢usnueckue 1 XMMUYECKHUE CBOMCTBA, MOJIYYCHHE U MPUMEHEHUE.
Coenunenusi kpeMHus B npupoje. OOuiue npenacrapieHust 06 okcunae kpemuus (IV) u
KpeMHueBON kuciore. CHUIMKAThl, UX HUCIIOJb30BAaHUE B OBITY, B MPOMBIIIICHHOCTH.
Baxueiimue crpouTenbHble MaTepualbl:  KepaMHKa, CTEKJIO, IEeMEHT, OETOH,
xene300eToH. [IpobieMbl 0€30MacHOrO HKCIOJNIBb30BAHUS CTPOUTEIBHBIX MaTepHalIOB
B IIOBCEIHEBHOM KU3HU.

Xumuueckuti oKcnepumenm:

U3y4YeHHe O0Opas3lloB HEOPraHUYECKUX BEHIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
NPOBE/ICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHUA-HOHBI M HAOIIOJEHWE MPHU3HAKOB HUX
MPOTEKAHUS, OIBITHI, OTpaXxaronye GU3NIECKue U XMMUUECKHE CBOWCTBA TajJOTEHOB U
WX COEOUHEHHN (BO3MOYKHO MCIOJIb30BAHUE BHUAEOMATEPHUATIOB), O3HAKOMJICHHE
c oOpa3nmamu XJOpUAOB (TAJOTEHHUIOB), O3HAKOMJICHHE C oOpa3lamMu cephl u e€
COEIMHEHUAMH (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), HAOIIOICHHE TpOIlecca
oOyTrIuBaHUS caxapa MoJ| IeWCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3YUCHHE
XAMHYECKUX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEJCHUE KAaueCTBEHHOU
peaknuu Ha Cynb(haT-uOH W HAONIOACHWE MpU3HAKa €€ MPOTEKaHWS, O3HAKOMIICHHEC
¢usnueckumMu  cCBOMCTBaMHM  a30Ta, ¢ochopa W WX COCAUHEHUU (BO3MOXKHO
MCIIOJIb30BaHUE BHUJICOMATEpPHUAIOB), oOpa3liaMu a30THBIX M (OCHOPHBIX yTOOpEHUI,
noJiyuyeHue, coOupaHue, pacrio3HaBaHUWE M HM3YyUYEHHE CBOWMCTB aMMHUaKa, MPOBEJCHUE
KAueCTBEHHBIX peaKlUUil Ha MOH aMMOHHUS U (ocdaT-uOH M U3yUYEHHE MPU3HAKOB UX
MPOTEKAHUsI, B3aMMOAECHUCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEABIO
(BO3MO’KHO KCIOJIb30BAHUE BHUJIEOMATEPHUAIIOB), U3YUEHUE MOJIENIEH KPUCTATTMYECKUX
pemeTok anMasa, rpadura, QymiepeHa, 03HaKOMIJIEHHE C MPOIECCOM aiacopOLUU
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PacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IPOTUBOrasa,
IIOJIly4YEHUE, COOMpaHHUE, pACIO3HABAHME M HW3YYEHUE CBOMCTB YIJIEKUCIIOrO rasa,
MIPOBEJICHUE KAaUYECTBEHHBIX pEaKIMii Ha KapOOHAT M CWIMKAT-HOHbI U HW3Yy4YEHUE
IIPU3HAKOB  MX  IIPOTEKaHMs, O3HAKOMJIEHME C  IIPOAYKLMEH  CUIMKATHOU
IIPOMBILJIEHHOCTH, PEUICHUE JKCIEPUMEHTAIBHBIX 3a7ad 1o TeMe «Baxueunmue
HEMETAJUIbl U UX COCIUHECHUN.

MeTanjabl 4 UX COeTUHEHHU S

OO6miast xapakTepuCTUKa XUMHUYECKUX AJIIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxxkeHus B Ilepuonnueckoin cucteMe xumuueckux anemMeHtoB .M. Menneneea u

cTpoeHus atoMoB. CTpoeHHne MeTaioB. Meramnnyeckas CBsI3b U METaJuIM4ecKas
KpUCTAJUIMYECKAsT PEIIETKA. DJIEKTPOXMMHUYECKUN PpAN  HANPSHKEHUM METaJUIoB.
dusnyeckre U XUMHUYECKHEe CBOMCTBA MeTaJlIIOB. OO11I1e CTTIOCOOKI MOTYyYEHUS METAIIIIOB.
[TonsiTe 0 KOPPO3UMU METAIIOB, OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBbl
(cTasb, 4yTyH, TIOPATIOMUHUN, OPOH3a) U UX TPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

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

[IlenoyHO3eMENBHBIE METAIIIIBI MATHUM W KAJIBIWN: TIOJOKEHUE B [leproanyeckoi
cucreme xuMuieckux anemeHToB .M. MenpaeneeBa, CTpoeHUE UX AaTOMOB, HAXO0XKICHUE
B npupoae. Pu3nMyYeCcKne U XUMHUYECKUE CBOICTBAa MarHusi M Kaibliusa. Baxueimue
COCMHEHUs KaJblHsA (OKCHA, THUAPOKCHUMI, coju). JKECTKOCTH BOABI M CIIOCOOBI €&
YCTpPaHEHMUSI.

AnroMUHMI: TTo0)keHUE B [lepuoauueckoit cucreme XxuMuueckux siaeMmeHToB J[.M.
MenpeneeBa, CTpOEHHUE aTOMa, HaXOXJICHUE B mpupojae. PU3MYECKue U XUMHUUYECKUE
CBOMCTBa aMFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCH/IA M THIPOKCH 1A ATFOMUHUS.

Keneszo: nonoxkenue B Ilepuoguueckort cucreme XuUMU4YECKUX 3yeMeHTOB JI.H.
MenpaeneeBa, CTpOCHUE aTOMa, HaxOXJeHUE B mpupoae. Pu3nyeckne U XUMHYECKHUE
cBoiicTBa xene3a. Okcunbl, ruapokcuabl U comu xenesa (1) u sxxenesa (l11),ux coctas,
CBOWCTBA U MOJIyYECHHUE.

Xumuueckuii akcnepumenm:

O3HaKOMJICHHE ¢ 00pa3laMu METAJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOWCTBAMH,
M3yYEHHUE  pe3yJbTaTOB  KOPPO3HMM  METAUIOB  (BO3MOXHO  HMCIIOJIb30BAHUE
BUJIEOMATEPHUAITIOB), 0OCOOEHHOCTEH B3aWUMOJICHCTBHUS OKCH/Ia KAIBIIUSI M HATPUS C BOJION
(BO3MOYKHO MCIIOJIB30BaHUE BUAEOMATEPHUATIOB), UCCIIEI0BAHUE CBOMCTB HKECTKOU BOJIBI,
MpoIiecca TOPEHUs KeJe3a B KUCI0po/ie (BO3MOKHO UCIOJIB30BAHUE BUIEOMATEPUATIOB),
MIPU3HAKOB IPOTEKAHUS KAaU€CTBEHHBIX PEaKIMi HA MOHBI (MarHusl, KaJblUs, aTIOMUHUS,
uuHka, keneza (II) m xeneza (III), menu (II), HaOmroAeHUEe M ONMUCaHHME MPOIECCOB
OKpalIMBaHUs TUIAMEHU MOHAMU HATPUs, Kallusd U KaJbLKs (BO3MOXXHO MCIIOIb30BaHUE
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BUJICOMATEPUAITIOB), HCCJIEIOBAaHUE aM(pOTEPHBIX CBOMCTB THUIPOKCHUIIA ATIOMUHUS U
TUAPOKCUAA IIMHKA, PEIICHHE DSKCIIEPUMEHTANIbHBIX 3a/au 1Mo Teme «Baxueline
METAJUIbI U UX COEIUHEHUS.

XHMHSA U OKPY KAKOLIas cpeaa

BemecrBa u Marepuansl B IIOBCEIHEBHOW JKHM3HM 4esoBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHMUYECKMX peakiuuil B ObiTy. IlepBasg momours mnpu
XUMHUYECKUX 0KOTaX U OTPABIECHUSX.

XUMHYECKOe 3arpsi3HEHHE OKpyKawllel cpeasl (TpenenabHas AOMyCTUMAas
koHueHTpauus Bemects (nanee — I1JIK). Ponb XuMuM B pemieHUH 3KOIOTHYECKUX
npoosieMm.

Xumuueckuii sKkcnepumenm:
u3ydyeHue oO0pa3loB MaTepHaloB (CTEKJIO, CIUIABBI METAJUIOB, IOJUMEpPHBIE
MaTepHabl).

Mesicnpeomemnsie cesazu

Peanuzanmss MEXIpPEAMETHBIX CBS3CH mNpW UW3yYeHMHM XuMuu B 9 Kiacce
OCYIICCTBIISICTCS Yepe3 UCITOJIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX MIOHATHH, TaK
U TIOHSATHUH, SIBISIONIMXCS CUCTEMHBIMHM JUIS OTACIBHBIX IIPEIMETOB €CTECTBCHHO-
HAY4YHOTO ITUKJIA.

OO0mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAYIHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CUHTE3, KiIacCU(pUKalUs, TEPUOAUYHOCTh, HAOIIOACHUE, JKCIEPUMEHT,
MO/JICTMPOBaHNE, M3MEPEHUE, MOJENb, SBICHUE, MapHUKOBBIM A(PQPEKT, TEXHOJIOTHS,
MaTepHUaIbI.

dwusuka: marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, DJIEKTPUICCKHUHA 3apsi]], MPOBOIHHUKH, TOITYIPOBOIHHUKH,
TURJIIEKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00hEM, arperaTHOe COCTOSTHHE BEIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHCTaJUIMYECKash pemiéTKa, CIUIaBbl, (U3NYCCKUE
BEJIMYUHBI, CIWHUIBI HM3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnre.

buonorusi: ¢dotocuntes, apixaHue, Ouocdepa, HIKOcHCTEMa, MHUHEpaAIbHBIC
yI0OpEHMsI, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEIIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpPaATbl, 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 PE3yJIBTATHl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIIET0 00pa30BaHMS
JOCTUTAIOTCS B XO0J€ OOYYCHHsS] XUMHUU B EIUHCTBE YYCOHOW M BOCHHUTATCIIBHOU
JESATETPHOCTH B COOTBETCTBHUU C TPATUITHOHHBIMA POCCUHCKUMHU COIUOKYJIBTYPHBIMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU, IIPUHSATHIMH B 00IIIECTBE IPABIIIAMHA U HOPMaMHU
MIOBEJICHUS M CTIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U COITUATA3AIINH
00y4Jarouxcs.

JIMYHOCTHBIC pe3yabTaThI OTpaXkaroT TOTOBHOCTh 00 yJaroImxcs
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 H
HAyYHOMY HacJeANI0, IOHMMAaHUs 3HaAYEHUSI XUMUYECKON HAYKU B dKU3HU COBPEMEHHOTO
oOIIecTBa, CHOCOOHOCTH BIAJETh JOCTOBEpPHOW HWH(MOpMAIMEl O MepeaoBhIX
JOCTH)KEHUSAX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHON XUMHM, 3aMHTEPECOBAHHOCTHU
B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MUpa U OOIECTBa;

2) TpaskIaHCKOI0 BOCIIMTAHMSA:

MPEACTABICHUS O COIMAILHBIX HOPMaXxX U MpaBWaX MEKIMYHOCTHBIX OTHOIICHUH
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIICTEHTHOCTH B OOIIIECTBEHHO TOJIC3HOH, Y4eOHO-
HCCIICIOBATEIbCKON, TBOPYECKOH U JPYTMX BHJAAX JEATCIBHOCTH, TOTOBHOCTHK
pa3sHOOOpa3HON  COBMECTHOM  JCATEIBHOCTH  TNPH  BBIMOJHCHHH  YYCOHBIX,
MIO3HABATEJIbHBIX 33/1a4, BBIMOJIHCHUH XUMHUCCKUX SKCIIEPUMEHTOB, CO3/[aHUN YICOHBIX
MPOCKTOB, CTPEMJICHHUS K B3aUMOIOHMMAHHUIO M B3aWMOIIOMOIIM B TPOLECCE 3TON
y4eOHOM J1eATCILHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHHE M IMOCTYIIKH CBOUX
TOBApUIIEH C TO3WIIMH HPABCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUI ITOCTYIKOB;

3) HIEeHHOCTH HAYYHOI'0 TIO3HAHMS

MHPOBO33PEHUYECKUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW PpEaAKLNH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTAaBJISIOIIME OCHOBY
JUIsl TIOHUMaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MHUpa, MPEACTaBICHUS OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOJBI, B3AUMOCBA34X YEJIIOBEKA C IMPUPOJHOMN CpEelIou,
O pOJIM XMMHH B O3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEbHBIE MOTHUBBI, HAIIPABJIEHHBIC HA MOJYYE€HUE HOBBIX 3HAHUH 110 XUMUH,
HEO0O0X0UMBbIE TSl OOBACHEHUSI HaOJII0/1aeMBbIX MTPOLIECCOB U SIBJICHUM, TO3HABATEIIHHOM,
MH()OPMALIMOHHON U YUTATENIBCKON KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEILHOM
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paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOH, TOCTYTHBIMUA TEXHUIECKUMHU
cpeacTBaMu HHPOPMAIIMOHHBIX TEXHOJIOTU;

MHTEpEC K 00YUYEHHUIO U TTO3HAHUIO, JIFOO03HATEIbHOCTh, TOTOBHOCTh U CITIOCOOHOCTD
K CaM000pa30BaHMIO, POEKTHON U HCCIEI0BATEIBCKON JESTEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPABIIEHHOCTH U YPOBHS 00Y4YEHHS B JaIbHEHIIIEM;

4) popMupoBaHUs KYJIbTYPHbI 310POBbSI:

OCO3HAHHE LIEHHOCTHU W3HH, OTBETCTBEHHOT'O OTHOLIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3/I0POBBINA 00pa3 *KU3HU, OCO3HAHUE MOCIEICTBUM 1 HEMPUATHE BPEIHBIX
npuBblYEK (YyHOTpEOJIEHHs] aJIKOroJil, HApKOTUKOB, KYypeHHUs), HEOOXOJUMOCTH
coOntoIeHus1 MpaBusl OE30MACHOCTU MpU OOpAllleHUMH C XMUMHYECKMMH BEIleCTBAMU
B OBITY U peaJIbHON KU3HH;

5) Tpya0BOro BOCTIMTAHMS:

HHTEPEC K IMPAKTHUYECKOMY H3YYEHHIO HpodeccHii W Tpyaa pa3IndHOIo poja,
YBOKCHHE K TPYAY M PE3yJIbTaTaM TPYAOBOW IEATEIHHOCTH, B TOM YHCIE HAa OCHOBE
IPUMEHEHUS TPEAMETHBIX 3HAHHWM 110 XHMHH, OCO3HAHHBIA BHIOOp WHAWBHIYaJIbHOM
TPACKTOPHHM MPOAOJDKEHHMsST 00pa3oBaHHs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, YCIENmIHOH
mpo(heCCHOHATIBHOM JIESTETBPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHH, TOTOBHOCTH
alalITHPOBATHCS B MPOGECCUOHAIBHON Cpejie;

6) 3K0JIOrM4eCKOro BOCIIMTAHUS :

HKOJIOTMYECKH 11eJIecO00pa3HOoe OTHOIIEHUE K MPUPOJIe KaK MCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHMMAHUE IEHHOCTH 3J0POBOTO M OE30MacHOro
oOpaza J>KHM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HUYECKOMY |
NICUXMYECKOMY 370pPOBBI0, OCO3HAHWE IIEHHOCTH COOJIIOJCHHS MpaBui 0€30MacHOTO
MOBEICHUSI TPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYAIUAX, YIPOKAIOIIUX 37J0POBBIO U
JKU3HU JTI0JICH

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, TOJy4aeMble TMPU MU3YYCHUU XUMHH, IJI5
pelIeHUsT 3a/a4, CBSI3aHHBIX C OKPYXKAIOLIEW NPUPOJHOW CPENOM, ISl MOBBILICHUS
YPOBHS 3KOJIOTUYECKOW KYJIbTYpPbl, OCO3HAHHUA TJI00AJBHOTO XapaKTepa 3KOJIOTMYECKHUX
npoOieM W TyTed WX PEeImIeHUs IOCPEACTBOM METOJOB XWMHUHU, HSKOIOTHYECKOTO
MBIIUICHUSI, YMEHUSI PYKOBOACTBOBAThCSI UM B MO3HABATENIbHOW, KOMMYHUKATUBHON U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHBI

B cocraBe  MertanpeaOMETHBIX  PE3YJBTATOB  BBIACIAKOT  3HAYMMBICIIA
dbopMupOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIC TMOHATHUS (3aKOH, TEOPWs, MPUHITHII,
runotes3a, GakT, CUCTEMa, MPOLIECC, IKCIIEPUMEHT U JAPYroe€.), KOTOPbIE MUCIOIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEAMETax U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ATUX
npeaMeTroB (OpMUPOBATh MPEJCTABICHHE O UEJIOCTHOM Hay4yHOH KapTUHE MHUpPa,U
YHUBEpCaJIbHbIe YUEOHbIC JEeUCTBUS (MIO3HABATEIbHBIE, KOMMYHUKATUBHbIE,
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PETYISTUBHBIE), KOTOpbIE o0ecreynBaroT dbopmHpoBaHUE TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHON JEATEIBHOCTH.

ITo3naBaTe/ibHBbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHUS
ba3oBble JJornuyeckue 1eMicCTBHA:

YMEHHS UCIIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHHUM 3HAHMIA:
PacKpbIBaTh CMBICI XHUMHUYECKUX MOHATUU (BBIAEISATH HMX XapaKTepHbIC MPU3HAKH,
yCTaHABIIMBATh B3aMMOCBS3b C JAPYTMMHU TOHATHUSIMH), HCIOJIb30BaTh MOHSATHUS JJIS
OOBSICHEHUS OT/ACJIBHBIX (PAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHHUS W KPUTECPUUIJIS
KJacCU(PUKAIIUU XUMUYECKUX BEIIECTB W XUMHUUYECKUX pEaKIHi, yCTaHaBIUBaTh
MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU H3YyYECHHS, CTPOUThH JIOTHUECKHE
paccyxaeHus: (MHAYKTUBHBIC, JEAyKTUBHBIC, IO aHAJIOTMH), JejaTh BBIBOABI U
3aKJIFOYCHUS;

yMEHHE TPHUMEHATh B TMpOlecCe TIO3HAHUS TMOHATUS  (NPEIMETHBIC W
MeTanpeIMETHbIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICIH, HCMOJIb3yeMble B XHMHH,
npeoOpa3oBbIBaTh IMIMPOKO MPUMEHSEMBIE B XUMHUH MOJCIBbHBIC MPEJACTABICHUS —
XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTA), XUMU4ecKasi (hopMyJia U ypaBHEHHE XUMUUYECKOMN
peaKIuu — MPU PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33/1a4, C YUETOM 3THX MOJEIIbHBIX
MPEJCTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU HU3Y4aEMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB M XHUMHUYECKHX PEAKIHUHA, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUUYUHHO-CJICACTBEHHBIC CBA3M U MPOTUBOPEUYUS B H3YyYAEMBIX
poIeccax U sIBICHUSX.

Ba3oBble ucciaenoBaTe/bCKue 1eCTBUA.

YMEHHME HCIIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAayeCTBE HWHCTPYMEHTA
MO3HAHMS, a TaK)Ke B KAa4eCTBE OCHOBBI JJI1 (POPMHUPOBAHHS THUIIOTE3BI IO TMPOBEPKE
MPaBWJILHOCTU BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OIbITa [0 IUIAHWPOBAHHWIO, OpPraHM3allid ¢  TPOBEACHUIO
YYCHUYECKUX SKCIIEPUMEHTOB, YMEHHE HaOII0/1aTh 32 XOJIOM IPOIECCa, CaMOCTOSTSIIBHO
MIPOTHO3UPOBATH €T0 Pe3yIbTaT, POPMYIUPOBATH 00OOIIEHUS U BEIBOBI 110 pPE3yJIbTaTaM
MPOBEAEHHOTO ONBITa, UCCICAOBAHUS, COCTABIIATH OTUET O IIPOJICTIAHHOK padoTe.

Pabora ¢ undopmanueii:

yMEHHUE BIOUPATh, aHATM3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3IAYHBIX
BUJIOB W (OpM TIpeacTaBliCHHs, TOJy4aeMyl0 €3 pPa3HBIX HCTOYHUKOB (HAY4YHO-
MONYJISIPHAS. JIUTEpPATypa XMMHYECKOTO COJIEpkKaHUS, CHPABOYHBIE MMOCOOUS, PECYpPChI
NuTtepHera), KpUTUYECKHM  OLICHUBATh MPOTUBOPEUYMBYID U  HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHUE TMPUMEHSTh pa3IMYHbIE METOAbl M 3alpOoChl IMPU TMOUCKE U OTOOpE
MH(pOpMALIKU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JJI BHITIOTHEHUS YUYEOHBIX U
MO3HABATEIBHBIX 33J]a4 OINpENEIEHHOr0 THMa, NPUOOpPETEHHWE OmbiTa B 00JIacTH
WCIIOJIb30BaHUs UHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHM, OBJIaJeHUE
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KYJIbTYpOH aKTUBHOT'O UCIIOJIH30BAHUS PA3JIMUHbBIX IOUCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBHIOMpaTh ONTUMANbHYIO (GOpMYy MpeAcTaBieHUs HHPOPMAIMU U WILIIOCTPUPOBATH
penraeMble 3a7a4i HECJIOKHBIMU CXeMaMu, JuarpaMMaMu, IpyrumMu popmamu rpaduku
1 MX KOMOWHAIUSIMU,

yMEHHE  UCIOJb30BaTh M  aHAIM3UPOBATh B  IMpolecce ydyeOHOW U
HCCIIEIOBATEIBLCKON  JIESITEIBHOCTH HMH(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
o0OcyxaaeMoi TeMbl, (POPMYJIIUPOBATH CBOU MPEJJIOKEHUSI OTHOCUTEILHO BBITIOJHEHUS
IIPEUIOKEHHOU 3a/1a4H;

npuoOpeTeHne OMbITa MPE3CHTAIIMU PE3YJIbTATOB BBITIOJTHEHUS XUMHUYECKOTO
sKcriepuMeHTa (J1abopaTOpHOrO OIMbITa, Ja0OPATOPHOM pabOThl MO HCCIEAOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO NMPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM IIO3HABATEIBbHOU W
UCCJICIOBATEILCKOM JIEITEIIBHOCTU MPU PEIICHUN BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE
yuéTa OOIIMX WHTEPECOB U COTJAacOBaHUs MO3UIUNA (0OCYXKIeHUs, OOMEH MHEHUSMU,
«MO3TOBbBIC IITYPMbI», KOOPJIMHAIIMSI COBMECTHBIX JTECUCTBUM, OMpPEACICHUE KPUTEPUEB
TI0 OIIEHKE KaueCTBa BHITTOJIHEHHOMN pabOThI U Jpyrue);

PeryasiTuBHble yHUBeEpPCajbHble y4eOHbIC AeHCTBUMA:

YMEHHE CaMOCTOSITEIBHO OINPEACNATh IeMU JACSATENbHOCTH, IUIAHUPOBATb,
OCYIIECTBIISITh, KOHTPOJIMPOBaTh M TIPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Haumbosee A(QQPEKTHUBHBIE CMOCOOBI pEIICHUS Y4YeOHBIX U
MO3HABAaTEIbHBIX  3aJad, CaMOCTOSITEIbBHO COCTaBIATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA aJITOPUTM JICMCTBUM MPU BBIMOJHEHUH 3aJaHUN C YYETOM MOJTYUYEHUS
HOBBIX 3HAHWM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIHsIX, OICHUBATH
COOTBETCTBHE ITOJIyYEHHOTO PE3YJIbTaTa 3asBJICHHOM IE€JIM, YMEHHE HCIIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, PEIJIaraeMbI€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATHI

B cocTtaBe nmpeaMeTHBIX pe3ysibTaTOB MO OCBOCHHUIO O0S3aTEIBLHOIO COJEpKaHMUs,
YCTaHOBIIGHHOTO JIaHHOU (henepanbHON pabouell mporpaMMoii, BBIIESIOT: OCBOCHHBIE
0Oy4JaroIMMICS HAyYHBIC 3HAHUS, YMEHUS M CTHOCOOBI MEeHUCTBUM, crienu(uaecKue s
MpeIMETHON o0macTu «XUMUS», BUIBI ACATEIHHOCTUA MO TOTYYCHUIO HOBOTO 3HAHUA,
€ro UHTepIpeTal, NpeoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX
CUTYyalLUsIX.

K koHmy oOyuenuss B 8 kijacce mpeaMeTHBIC Pe3yIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh COOPMUPOBAHHOCTh Yy O0YUAIOIINXCS YMEHUM:
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pacKpbhIBaThb CMBICII OCHOBHBIX XHMHWYECKHX TOHSATHUI: aToOM, MOJIEKYIa,
XUMHYECKUH AJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECh (OJTHOPOAHAS U
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJIsI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHWU, MOJSIPHBIM  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COJlb,
ANEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl peakius, Kiaccupuxkanus
pEeaKIuii: peaKkiuyu COCAUHEHMS], PEAKIMKU PA3JI0KEHUS, PEAKIIMN 3aMELIEHUS, PEaKIUn
0o0OMEHa, 3K30- U IHJOTEPMHUUECKUE PEAKIUH, TEIUIOBOU d(PPeKT peakuuu, Sapo aToMa,
ANIEKTPOHHBIN CJOM aToma, aToOMHasi OpOWTalb, paguyc aTomMa, XUMHUYECKas CBS3b,
NoJIsipHAsE U HENOJIIpHAash KOBAJEHTHasi CBs3b, MOHHAs CBS3b, MOH, KAaTHOH, AHWOH,
pacTBOp, MaccoBas J0Jis BellecTBa (IPOLIEHTHAs KOHIIEHTPAIUsi) B PacCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH 3TU
MOHATHS TIPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

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

OTIPENICNIATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTCTICHb
OKHCJICHUS DJIEMEHTOB B OWHApPHBIX COCIUHCHMSX, TPUHAJIC)KHOCTh BEIIECTBK
ONpeNeIEHHOMY KJIacCy COequHeHud 1o ¢GopMynaM, BHJ XUMHUYECKOW CBSI3H
(xOoBaJICHTHAsI 1 MOHHASI) B HEOPTAHUYECKUX COCTMHEHUSX;

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

OMKCHIBATh M XapakTepu3oBaTh TabauMuHylo ¢opmy I[leproguueckoil cucteMbl
XUMUYECKUX AJIEMEHTOB: Pa3JIMuyaTh MOHATHUSA «TJlaBHas noArpynna (A-rpynmna)» u
«miobounas mnoxrpynna (b-rpynma)», Mameie W OOJBIIME TEPUOIbI, COOTHOCUTH
o003HaueHus, KOTopbie UMerTcs B Tabmune «llepuoguueckas cucreMa XUMHUYECKUX
sanemeHTtoB [[.M. MeHnaeneeBa» ¢ 4YHCIOBBIMU XApPaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XAMHYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sijapa, o0OIIee 4YWCIO DIEKTPOHOB U
pacrpeeneHue Ux Mo 3IEKTPOHHBIM CIIOSIM);

KIacCu(UIMPOBAaTh  XUMHYECKHE  DJIEMEHThI, HEOPTraHWYECKHUE  BEIIECTBa,
XUMHUYECKHE peakluuu (IO YHUCIy M COCTABY YYAacCTBYIOIIMX B PEAKIMU BELIECTB,MO
TerioBoMy 3 dekry);

XapaKTeprU30BaTh (OMUCHIBATH) OOIHE XUMUYECKHNE CBOMCTBA BEIIECTB PA3IMUHBIX
KJIACCOB,  MOATBEPXkJAas  ONUCAHUE MNpPUMEpPAMH  MOJEKYJSIDHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'0 COCTAaBa,
BO3MOXHOCTH NPOTEKAHUS XUMUYECKUX MTPEBPALLIECHUN B PA3JIMYHBIX YCIOBUSIX;

BBIUNCIIATh OTHOCUTEIBHYK) MOJIEKYJSIPHYI0O W MOJSPHYK) MAcChl BEUIECTB,
MacCOBYIO JIOJK0 XMMHUYECKOr0 3JIEMEHTA MO (POpMYJI€ COEAMHEHMS, MACCOBYIO JOJIIO
BEIIECTBA B pPACTBOPE, MPOBOJUTH PACUYETHI [0 YPABHEHUIO XUMHUUYECKON PEAKIINH;
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MPUMEHATH OCHOBHBIE ONEPAIIMU MBICIUTEIBHON JIESITEIbHOCTH — AaHAIIA3 U CUHTES,
CpaBHEHHE, 000OIIeHUE, CUCTEMATH3allUI0, KJacCU(UKAIUIO, BBISIBICHUE MPUUYUHHO-
CJICICTBEHHBIX CBA3€M — JUISI U3YYECHUS CBOMCTB BELIECTB M XMUMHUUYECKUX PEAKIUW,
€CTEeCTBEHHO-HAYUYHbIE METO/Ibl TIO3HAHUS — HAOJIOZIEHNEe, U3MEPEHHUE, MOJICTUPOBaHUE,
AKCTIEPUMEHT (peasIbHBIA U MBICIICHHBIN );

CJIeI0BaTh MpaBWJIaM IOJIb30BAaHUS XHMMHUYECKOM MOCYAOW M JabOpaTOPHBIM
o0opy/lI0BaHMEM, a TakKe IpaBUjaM OOpalleHUs C BEIIECTBAMU B COOTBETCTBUUC
WHCTPYKIMSIMU TI0 BBITIOJTHEHUIO TA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYSHUIOU
coOMpaHnio Tra3000pa3HBIX BeEHECTB (BOAOPOJAa W KHUCJIOpPOAA), MPUTOTOBICHHUIO
PacTBOPOB C ONPENEIEHHON MACCOBOM JOJIEW pACTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH U
NPOBOAUTh XUMHUUYECKHE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOUEH U
KHUCJIOT C TTOMOIIbI0 UHAUKATOPOB (JIakMyc, peHoTanernH, METUIIOPAHK U IPYTHE).

K xoniy oOyuenust B 9 kJjiacce mpeaMETHBIC pe3ysbTaThl HA 0Aa30BOM YPOBHE
JTOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Yy 00YYAIOIMINXCS YMEHUM:

PaCKpBIBATh CMBICIT OCHOBHBIX XUMUYECKUX TMOHATUI: XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCT,
3JIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKAs pEaKLMs, XUMHUYEeCKas
CBsI3b, TEIUIOBOM 3P (EKT peakiuu, MOJb, MOJAPHBIM 00BEM, pacTBOpP, IEKTPOJIUTHI,
HERJICKTPOJIUTHI, DJIEKTPOJIIUTAYECKAs] JIMCCOIMAIUS, pEeaKIM HMOHHOTO OOMeHa,
KaTajau3aTtop, XHMHUYECKOE paBHOBecHe, oOOpaTHMble U HeoOpaTUMBIE pPEaKIUH,
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIIUTEINb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTAHOBJICHUE, AJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b (KOBaJEHTHas,
MOHHAsl, METAJJIMYECKAs), KPUCTAIUIMYECKAsl PEIIETKa, KOPPO3Usl METAJIOB, CIUIABHI,
CKOPOCTh XMMHWYECKOW peakiuu, NpeaesibHO aonyctumas KoHneHTtpauus [IJIK
BEILECTBA;

WUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMUMHYECKUX MOHATUN U NPUMEHSATHITH
MOHSATHS MPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

MCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBleHUs (OPMYNT BEUIECTB H
YPaBHEHUN XUMUUYECKUX PEAKIINN;

ONpPEAEHATh BAJICHTHOCTh W CTEIEHb OKHUCICHUS XUMHYECKUX DSJIEMEHTOBB
COEOMHEHUSX PA3JIMYHOIO COCTABA, PUHAJIEKHOCTh BELIECTB K ONPEAEIEHHOMYKIIACCY
coenmnHeHW 10 (dopMmynaMm, BHUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs, WOHHAs,
METAJIMYECKas) B HEOPTaHUYECKUX COSTMHEHUSX, 3aps/l MOHA 10 XUMHUYecKoh popmysie,
XapakTep cpeasl B BOJHBIX pacTBOpPax HEOPraHWYECKUX COCAUHECHUH, THII
KPHUCTAJUIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh ~ cmbict  [lepmognueckoro  3akona .M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHE: OMKUCHIBATh U XapaKTEPU30BaTh TAOIHYHYIO POpMY
[lepuonnyeckord CHUCTEMBI XMMHYECKUX 3JIEMEHTOB: pa3jvdyaTh MOHSTHS «TJIaBHas
noarpynmna (A-rpynmna)» u «mnobdoyHas noarpymnmna (b-rpynna)y», mansie u Ooibiine
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MEePUOIbl, COOTHOCUTHh 00O03HAYEHUsS, KOTOPbIE MMEIOTCS B MEPUOAUYECKON TabuIle,
C UHCIIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUUYECKHUX DJIEMEHTOB (COCTaB U
3apsia siApa, 00IIee YUCIO JIEKTPOHOB U pACHpeeTICHUE UX M0 JIEKTPOHHBIM CIIOSIM),
OOBSICHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COCAMHEHUN
B IIpejieax MaJIbIX MEPUOJI0B U TJIABHBIX MOATPYIIL ¢ YYETOM CTPOCHHS UX aTOMOB;
KIaccUUIUPOBATh  XMMHYECKHUE  DJEMEHTHI, HEOPraHMYeCKHWE  BEIIEeCTBa,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBy YYAaCTBYIOIIMX B PEaKI[MU BEIIECTB,
10 TeTI0BOMY (D (PEKTy, MO U3MEHEHUIO CTENIEHENH OKUCICHUS] XUMUYECKUX DJIEMEHTOB);
XapaKTepU30BaTh (OMUCKHIBATD) OOIINE U CIIEUPUICCKUE XUMUYECKUE CBOMCTBA
MIPOCTHIX M CJIOXKHBIX BEIIECTB, MOATBEPKAasi ONMMCAHUE MPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIH;

COCTaBJISITh YPaBHEHUS DJICKTPOJUTUUECKON IUCCOLMAIMM KHUCJIOT, IIEoYer u
COJICH, TOJHBIE M COKpalléHHbIE ypaBHEHUSI PEAKIMA HMOHHOTO OOMEHa, YpaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE TCHETUYECKON CBA3U MEXIYy BEIECTBAMU
Pa3IMYHBIX KJIACCOB,;

PacKpbIBaTh CYIIHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHca dTHX PEaKIIHii;

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

BBIYHCIISIT OTHOCUTEIBHYIO MOJIEKYJISIPHYI0O W MOJSIPHYIO MAaccChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO AJIEMEHTa Mo (GopMylie COeUHEHUS, MACCOBYIO JIOJIIO
BEILECTBA B pacTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKOUN pEAKIINH;

coON0aTh TpaBWiIa TOJB30BAHUS XMMHUYECKOW TMOCYAOW U JabopaTOpHBIM
o0opyZOBaHMEM, a TaKKe TIpaBHia OOpalIeHUsI C BEIIECTBAMH B COOTBETCTBHUC
MHCTPYKIMSIMU 110 BBITMIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYCHHUIO U
coOupaHuio ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

OPOBOJIUTh pPEAKLMM, MOATBEPKAAIOIINE KAuEeCTBEHHBI COCTAaB pPa3IUYHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOAMA-, KapOOHAT-,
docdat-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS ¥ MOHBI U3YYCHHBIX
METAJIJIOB, TPUCYTCTBYIOLIKE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILIECTB;

MIPUMEHSITH OCHOBHBIE OIEPALIN MBICIIUTEIBHOU IESITEIbHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, OOOOIIEHHE, CUCTEeMaTH3allUI0, BBISBICHUE MPUINHHO-CICACTBEHHBIX
CBSI3€M — Il HM3YyYEHUs CBOMCTB BEIIECTB M XUMHYECKUX PEAKLUH, €CTECTBEHHO-
Hay4YHbIE METOJIbI TTO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT
(peanbHbIN U MBICIICHHBIN).
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8 KJIACC
HaunmenoBanue
Ne KonunuectBo OcCHOBHbIE BUIbI JICITEIIBHOCTH
pas3aenoB U TeEM Conepxanue 00yueHuUs
n/m 4acoB oOy4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Paznen 1. IlepBoHayajibHble XUMHYECKH

€ NNIOHATHUA

1.1 | Xumus — BaxkHast 5
0071aCThb
€CTECTBO3HAHHUS U
MIPAKTUYECKOU
NEeSITEILHOCTH

YCJIOBCKA

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

Tena u BemectBa. @U3nuecKre CBOMCTBA
BEILIECTB. ArperaTHOE COCTOSTHUE
BemiecTB. [IoHsTHE 0 METO1aX TO3HAHUSA
B XUMMH. YHUCThIE BEIIECTBA U CMECH.
Crioco0sI pa3iesieHus] CMECe.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOU MOCYI0H,

C TIpaBUJIaMHU pabOTHI B TAOOPATOPUHU U
pueMaMH 0OPAIICHUS C JIA0OPATOPHBIM
000pyTI0BaHHUEM.

dusnyeckue CBOMCTBa 00Opa3IoB
HEOPraHWYECKHX BEIIECTB — METAJJIOB

Y HEMETaJIOB.

CnocoObl pazaeneHust cMecei
(punbpTpOBaHUE, BHIIIAPUBAHUE,
JTUCTUIUISIMSA, XpoMaTorpadus).

PackpbIBaTh CMBICIT H3y4aeMBbIX TOHSTHM.
PackpriBaTh poJib XUMUM B IPUPOJIE U
’KU3HH YeJI0OBeKa, €€ CBA3b C IPYTUMU
HayKaMmH.

Paznuuars uncThIe BElIeCTBa U CMECH;
OJTHOPOJIHBIC U HEOTHOPOIHBIE CMECH.
Paznuuars ¢puzndeckrue u XUMUYECKUE
SIBJIICHHUSL.

CrneoBaTh aropuTMaM MCIIOIb30BaHUS
AKCIIEPUMEHTAITBHBIX METOJIOB —
HaOIIOJICHUSI M DKCIIEPUMEHTA.
Hab6mronaTh v onuchIBaTh OOBEKTHI

MIpY MPOBEJICHUHU JIEMOHCTpALIUi 1
71a00pAaTOPHBIX OTIBITOB 110 U3YUCHUIO
(bU3UYECKIX CBONCTB BEIIECTB, CIOCOOOB
pa3aesieHus CMECE BEIIECTB.
[IpoBOIUTE XUMUYECKUAN SKCITIEPUMEHT
MIpY pa3AeiICHUN CMecer (Ha IpuMepe
OYMCTKH TTOBAPEHHOM COJIM) B X0OJI€
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JlabopamopHvie onvimol:

N3yyenue u onvcanue GU3NIECKUX
CBOICTB 00pa31i0B HEOPTAHUYECKUX
BELIECTB.

N3yyenue cnocoOoB pas3esieHus cMeceit
(C MOMOIIbIO MarHuTa).

IIpaxmuueckue pabomui:

Ne 1. TIpaBuiia paboTsl B 1ab0paTOpuu U
npuéMbl 0OpalieHus ¢ 1adb0paTopHbBIM
000py1I0BaHHUEM.

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

paKTUYECKO paboThl Ne 2.

CnenoBaTh NpaBujiaM MOJIb30BAHUSA
XUMHYECKOU MOCYI0H U J1a00paTOpHBIM
o00OpyI0BaHKEM, a TAKXKE MPaBUIIaM
oOpaleHus ¢ XMMUYECKUMU BEIIeCTBAMU
B COOTBETCTBHUH C UHCTPYKIIHUEH

MIPU BBIMIOJTHEHUH MPAKTUYECKON

paboTel No 1.

BricTpanBaTh pa3BépHYThIC MMCEMEHHBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpoOpMaIKIo U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN TOHATUMHBIN
anmnapar Kypca XUMUHU

1.2.

BemiectBa n
XUMHYECKUE
peaxkuuu

15

ATOMBI U MOJNEKYJbl. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE
BEILECTBA. ATOMHO-MOJIEKYJISIPHOE
yYEHUE.

Xumuueckas popmyina. BaaeHTHOCTD
aTOMOB XMMHYECKHUX JJIEMEHTOB.
3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENbHAs aTOMHAsl Macca.
OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBast 10JIs1 XMMHUYECKOT 0 JIEMEHTA
B COCJIMHEHUH.

OnpenensiTe TPU3HAKH XUMUYECKHUX
peaKiuii, yCIOBUSA UX IPOTEKAHMS.
OOBSICHATH CYIITHOCTh (PUBUYECKUX U
XUMHYECKHUX SIBICHUN C TOUKH 3PECHHUS
aTOMHO-MOJIEKYJISIPHOTO yUEHUSI.
KnaccudunmpoBats xumuueckue
peakiuu (Mo YUCIy U COCTaBY
pearupyrommx U 00pa3yomuxcs
BEIIIECTB).

CocTaBisaTh GhOpMyITbl OMHAPHBIX
BEIIECTB MO BaJICHTHOCTHU U ONIPEACIIATh
BaJICHTHOCTH 1O ()OPMYJIaM BEIIECTB.
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KomnuectBo BemectBa. Monb. MonspHas
Macca. B3anmocBs3b KOIMYECTBA, MACCHI
Y YUCJIa CTPYKTYPHBIX €IMHUIL BEIIECTBA.
Pacuétel no popmynam XUMHUECKUX
COCMHECHUM.

@uU3NYECKUE U XUMUYECKUE SIBIICHUA.
XuMHUUecKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKHUE YPABHEHUS.
Kiaccuduxaiuys XuMUUeCKUX PEaKIInii
(coenuHeHMs1, pa3IoKEHUs, 3aMEICHHUS,
oOMeHa).

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

duznueckue cCBOKWCTBa 00pasIoB
HEOPraHMYECKUX BEUIECTB — METAJIJIIOB U
HEMETAJIJIOB.

OO6pa31ipl BemecTB KOJTUISCTBOM 1 MOJIb.
duznueckue sBIeHus (TUIaBIeHUE BOCKa,
TastHUE JIbJa, PACTUPAHUE caxapa

B CTYIIKE, KUIICHUE U KOHACHCALUS
BO/IbI).

XuMudeckue sBieHus (ropeHrue CBeuu,
MPOKAJIMBAHUE METHOW MPOBOJIOKH,
B3aMMOJICICTBUE COABI WIIU MeJIa

C COJISHOM KUCJIOTOM).

Halmnronenre npu3HakoB MpOTEKaHUs

PaccraBnsaTe K03 HULIMEHTHI

B YPABHECHUSIX XUMHUECKUX PEAKIUH.
Habmtonats u onuceiBaTh 00BEKTHI

IIpU IIPOBEJACHUH JEMOHCTPAIIUNA U
71a00paTOPHBIX OMBITOB.

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

[IpuMeHsITh €CTECTBEHHO- HAyYHbBIC
METO/IbI TO3HAHUS (B TOM YHCIIe
Ha0JI0/ICHNE, MOJICTUPOBAHNE,
HKCIIEPUMEHT U OCHOBHBIE OTepalluU
MBICTUTENBHOMN AESTENbHOCTH
(cpaBHEeHUe, KJIacCUBUKAITHS)
BricTpanBaTh pa3BEpHYThIE MMCEMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
anmnapar Kypca XUMUHU
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XUMHYECKUX peakuui (pa3ioxeHue
caxapa, B3aMMOJICHCTBUE CEPHOU
KHUCIIOTHI C XJIOPUAOM Oapusi, ModydeHue
U paznoxxkeHue ruapokcuaa meau (1)
IIpU HArPEeBaHUU, B3aUMOJICHCTBUE
*kenesa ¢ pactBopom coau meau (11).
OnbIThI, WITIOCTPUPYIOLINE 3aKOH
COXPAHEHHS MACCHI.

JlabopamopHvie onvimoi:

Coznanue mojeneit MoJIeKy
(ILIapOCTEP>)KHEBBIX ).

Onucanune GU3NIECKUX CBOMCTB
00pa3IioB HEOPraHUYECKUX BEIIECTB —
METaJJIOB U HEMETAJLJIOB.
Ha6monenue ¢pusndeckux (TuiaBiaeHue
BOCKa, TasHUE JIbJIa) U XUMHUYECKHUX
(ropeHue cBe4H, MPOKATUBAHUE METHOU
MIPOBOJIOKU ) SIBJICHUIA.

Habmronenue u onrucanne mpu3HAKOB
MPOTEKAHUSI XUMUYECKUX PEAKIIUi
Pa3HBIX TUIIOB.

Buviuucnenus:

OTHOCHUTEJIBHON MOJIEKYJIIPHON MaCCHI
BEILIECTB, MOJIIPHOM MacChl, MacChl

BCIICCTB, MAaCChl M KOJIMYCCTBA BCIICCTBA,

MacCOBOH JIOJIM XUMHYECKOTO JICMEHTA
1o ¢opmyJie COeTMHECHUS,
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I10 YPpaBHCHUAM XUMHYCCKUX peaKHHﬁI
KOJINYCCTBA, MAaCChI BCIIICCTBA

I10 U3BECTHOMY KOJIMYCCTBY, MaCCC
pE€arcHTOB UK MMPOAYKTOB PCaKIUH

Hroro no pazgeny

20

Pa3nen 2. BaxkHeiimme npeacTtaBuTe Il HEOPraHNYECKUX BellleCTB

2.1

Bo3nyx. Kucnopon.
Ilonsarue
00 okcHgax

6

Boznyx — cmech razos. CoctaB Bo3ayxa.
Kucnopona — sneMeHT u npoctoe
BelecTBo. HaxoxaeHnue kuciopoaa

B IIpUpoOJie, PU3HUECKHE U XUMUUYECKUE
cBoMcTBa (peakiuu roperus). OKCHUIbL.
[Tpumenenue kucmopoaa. CriocoOsl
MOJIYYE€HUSI KUCJIOPO/Ia B JIA0OPATOPHUH U
IPOMBIIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoje. O30H —
AJUTOTPOIHAS MOAU(PUKALINUS KUCIOPOIA.
TennoBoit 3pheKkT XUMHIECKOHN peakIuu,
TEPMOXUMHUYECKUE YPaBHEHUS, IK30-

U SHAOTEPMHUUYECKUE peakuun. TOIINBO:
yrojib U METaH. 3arpsi3HeHUE BO3yXa,
yCHJIEHHE TTapHUKOBOTO Y (dekTa,
pa3pylieHue 030HOBOTO CJIOSI.
Xumuueckuit IKCnepumMenm:
Jlemoncmpayuu:

KaudecTBeHHOE OmpeiesieHue coiepKaHus
KHCJIOPOJIa B BO3/IyX€

[Tonyuenue, cobupanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHUYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUST ()OPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPAaBHCHHH XHMHYECKUX
PEaKIHii ¢ y9acTHEM KUCIOPOa.
XapakTepu3oBaTh (ONMHUCHIBATH) COCTAB
BO3AyXa, PU3NIECKHE U XUMUUECKUE
CBOICTBA KHCIIOPOJIa, CIIOCOOBI €T0
TIOJTyYeHUS], IPUMEHEHUE U 3HAUCHUE
B TIPUPOJIC ¥ JKU3HU YETIOBEKa.
CpaBHUBATH peaklMK TOPEHUS U
MEJICHHOTO OKUCJICHUS.

OOBSICHATH CYITHOCTH 9KOJIOTHUECKHUX
npo0sieM, CBSI3aHHBIX C 3arpsi3HECHUEM
BO3/yXa.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabOpaTOpuu Mpu
WCIIOJIb30BAaHUU XUMHUYECKOU TTOCY/IbI U
000Opy/I0BaHMS, a TAK)KE MPaBUIIAM
oOpalieHus C TOPIOYNMHU BEIECTBAMH.
[TmarnpoBaTh U OCYIIECTBISITH HA
MIPAKTUKE XUMUIECKUE IKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGnronenue B3auMo1eiCcTBUS BEIIECTB
C KHUCJIOPOJIOM U YCIIOBHUS
BO3HUKHOBEHUS U TIPEKPALICHHS TOPESHUS
(moxkapa).

JlabopamopHuiii onvim:

O3zHakomileHHe ¢ o0pa3laMu OKCUIOB U
OMMCAHHE UX CBOMCTB.

Ilpakxmuueckas paboma:.

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

MOJIEKYJIIPHOW Macchl KMUCI0pOia U
030HA HAa OCHOBAHUU aTOMHOW MaccChl
XUMHUYECKOTO JIEMEHTA;

KOJINYECTBA, MAaCChl BELLIECTBA

10 ypaBHEHUSAM XUMUYECKUX PeaKIHil

MIPOBOUTE HAOIOIEHNS, ICTIaTh BBIBOIBI
Mo pe3yJibTaTaM IKCIEPUMEHTA

IIPY MIPOBEJICHUH JJa0OPATOPHBIX OITBITOB
U IPAKTUYECKOUN paboTHI.

BBIMUCIIATH KOJTMYECTBO BEIICCTRA,
00BEM raza no Gopmysnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIC.

BricTpanBaTh pa3BEPHYTHIC MTMCHMCHHBIC
U YCTHBIC OTBETHI C OIIOPOM

Ha nHpoOpMaINKIo U3 yueOHUKA U
CIPaBOYHBIX MaTEPHAIIOB, IPAMOTHO
VCIIOJIb30BATh U3YUYCHHBIN OHATUNHBIN
anmapar Kypca XUMHH

2.2

Bopopoa. Ilonsitue
0 KHCIIOTaX U COJISIX

Bogopon — aneMeHT u mpocrtoe
BelecTBo. Haxoxaenue Bogopoaa

B IIpUpPO/Ie, (PU3NUecKue 1 XUMUICCKUE
CBOMCTBa, MPUMEHEHHNE, CIIOCOOBI
nonydeHusi. Kuciotel u commu.
MonspHbiii 006EM Ta30B. Pacuérhr

M0 XUMUYECKHUM YPaBHEHUSM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsiBaTh CMBICT M3y4aE€MbIX TOHATUI
Y IPUMEHSTH 3TH MOHITHUS MIPU OMUCAHUU
CBOWCTB BELIECTB U UX IPEBPALLICHUMN.
XapakTepu3oBaTh (OMUCHIBATH)
bu3nUecKre U XUMHUYECKUE CBOMCTBA
BOJIOPO/1a, CITIOCOOBI €T0 TIOTyUYEHUS,
MIPUMEHEHHE.

Cobupatps npubOOp 15 MOTYUYEHUS
BOZOpOAA.

Hcronp30BaTh XUMUYECKYIO CUMBOJIUKY
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pacro3HaBaHUE BOJIOPOAA.
B3aumopelicTBre BOIOpoaa ¢ OKCUIOM
meau (I1).

JlabopamopHuwiii onvim:
BzaumopaeincTBre KMCIOT ¢ MeTaJJIaMH.
IIpakxmuyeckas paboma:

Ne 4. TTonyuenue u coOupanue BOI0po/a,
U3y4YEHHUE €0 CBOUCTB.

Buiyucnenus:

00BEMa, KOJIMYeCTBa BEIleCTBA raza

10 €r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA WK O0BEMY;

00BEMOB Ta30B 110 YPABHEHUIO PEAKITUU
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIIEHUH
ra3oB

JUTSL COCTaBIIeHUsT (DOPMYIT BEIIECTB,
MOJICKYJISIPHBIX YPAaBHCHHH XHMHUYECKUX
pEaKLMK C y4aCTUEM BOAOPOA.
BBIMUCIIATH MOJISIPHYIO MacCy BEIIIECTB;
KOJIMYECTBO BEIECTBa, 00BHEM rasa,
MaccCy BEIECTBa;

[TpoBOIUTE PACUETHI IO YPABHCHUAM
XUMHYECKUX PEAKIIHiA: KOJTNYECTBA,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WM TPOJTYKTOB PEAKIIHH.

CrnenoBaTh mpaBuiiaM 0e30macHON
paboTHI B 1TaOOpaTOPUU MIPHU
UCTIOh30BAaHUH XUMHYECKOH MOCY bl 1
00opyI0BaHUS, a TAKXKE TpaBUIaM
oOpaIeHus: ¢ TOPIOYNMH BEIICCTBAMHU

B OBITY.

[TraHupOBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIIOIEHNS, I€TIaTh BBIBOIbI
M0 PE3yJIbTaTaM SKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM padoTe
B TpYIIIIe

2.3

Bopa. PacTBopbl.
IloasaTtue
00 OCHOBaHUAX

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

OcHoBaHus.

PackpbIBaTh CMBICIT H3y4aeMBbIX ITOHATUI
Y IPUMEHATH 3TU NOHATHS ITPU ONUCAHUN
CBOWCTB BEIIECTB U UX IPEBPALLICHUMN.
XapakTepu3oBaTh GU3NUECKUE U
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PacTtBOpsl. Pose pacTBOpOB B IpUpoOI€e U
B )KWU3HU 4YeNoBeka. KpyroBopoT BoAbI
B NIPUPOJIE. 3arpsi3HEHUE TPUPOTHBIX
BOJ. OXpaHa U OYMCTKA MIPUPOAHBIX BOJI.
HacpliienHbie 1 HEHACHIIICHHBIE
pactBOpbl. PaCTBOPUMOCTH BELIECTB

B BoJie. MaccoBast 10J1s BELIECTBA

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Llemoncmpayuu:

PacTBOpeHue BeleCTB ¢ pa3IMuHON
PacTBOPUMOCTBHIO.

B3aumopelicTBre BO/bI ¢ METANIAMU
(HaTpUEM M KaJIbIIUEM).
HccnenoBanue pacTBOPOB KUCIIOT U
HIEJI04€H C MOMOIIIBI0 UHAUKATOPOB.
JlabopamopHvie onvimwi
UccinenoBanme 0COOEHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
PacTBOPUMOCTBIO.

[IpuroroBiaeHuEe pacTBOPOB

C ONPEICIIEHHON MacCOBOM JIOJIEH
pacTBOPEHHOI'O BEIIECTBA.
lIpakmuueckas paboma

No 5. TlpurotoBieHrue pacTBOPOB

C ONPEICIEHHON MacCCOBOM JI0JIEH
pPacTBOPEHHOIO BEIIECTBA.

XUMHUYECKUE CBOMCTBA BOJIBI, €€ POJIb KaK
pPacTBOPUTENS B IPUPOIHBIX MPOIIECCAX.
CocTaBisaTh ypaBHCHUS XUMHUECKUX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATH CYITHOCTH KOJIOTHYECKUX
npoOJieM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJI, CTOCOOBI OYMCTKH BO/IBI
OT MpUMeECEH, MephI IO OXpPaHE BOJI

OT 3arps3HEHUS.

[T1aHMpOBaTh U OCYIIECTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOIUThH HAOJIOICHHS,
JieaTh BBIBOJIBI 110 Pe3yJbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OIMBITOB U MPAKTUYECKON
paboTHI.

CrnemoBath npaBmiiaMm 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
WCIIOJIb30BAaHUU XUMHUUYECKOU TTOCY/IbI U
000pyI0BaHMSI.

[TpoBOAUTE BEIYMCIIEHNUS C TPUMEHEHHEM
TOHSITHS «MacCOBast IOJIs BEIIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEPHYTHIC MUCHMEHHBIC
Y YCTHBIE OTBETHI C OITOPOM

Ha uH(popMalnio U3 yueOHUKa U
CIPaBOYHBIX MATEPHUATIOB, TPAMOTHO
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Buviuucnenus:
C UCIIOJIb30BAHMEM TOHATHS «MacCOoBas
JIOJIS1 BEIIECTBA B PACTBOPE»

UCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

2.4

OCHOBHBIE KJIaCCHhI
HEOPTraHUYECKUX
COEeIMHEHUH

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Okcunpl. Knaccuduxanms
OKCHJIOB: coleo0pasyroniue (OCHOBHBIE,
KHCJIOTHBIC, aM(OTEpHBIC) U
Hecoseoopasyromue. Homenknatypa
okcu1oB. OU3nUecKre U XUMHYECKUE
cBoiicTBa okcuaoB. [lonyuyeHne okcumos.

OcHoBanus. Knaccudukaims ocHOBaHMIA:

IENI0YU U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @usnueckue
U XUMUYECKHE CBOMCTBA OCHOBAHUI.
[losmydyeHue 0OCHOBaHUM.

Kucnotel. Knaccudukaims Kucior.
Homenxkmarypa kucnor. @usnueckue
1 XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MeTaiioB H.H. bekerosa.
[lonydyeHue KucioT.

Conu. HomeHnkiatypa cosneil.
Ou3n4YeCcKue 1 XUMUYECKHE CBOMCTBA
conent. [lomyuenue conei.
['eHeTnueckas CBI3b MEXKY KJIaccamu
HEOPraHWYECKNX COCNHEHUN.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccudununpoBath uzydaemsoie
BEIIECTBA MO0 COCTABY U CBOMCTBAM.
CocTaBisaTh GOPMYIIBI OKCHUIOB, KUCIIOT,
OCHOBaHHWM, COJICH U HAa3bIBATh MX

0 MEXTYHAPOIHON HOMEHKIIAType.
[TporHo3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIINX XUMUYCCKUX CBOWCTB
W3YYCHHBIX KJIACCOB/TPYIII BEIICCTBR,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisiTh MOJICKYJISIPHBIC YPABHEHHSI
PEaKIii, HIUTFOCTPUPYIOITUX
XAMHYECKUE CBOWCTBA U CTIOCOOBI
TIOJTyYEHUS BEIIECTB N3YICHHBIX
KJIACCOB/TPYIII, a TaK)Ke
MIOJITBEPIKIAFOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEX1Y HUMH.
[Tpou3BOAUTH BEIYHMCIICHUS

M0 YPaBHEHUSIM XUMUYECKUX PEAKITHIA.
[ImanmpoBaTh U OCYIIECTBIATH

HA TIPAKTUKE XUMUIECCKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeaTh BHIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MPU TIPOBEICHUN
71a00paTOPHBIX OMBITOB M MPAKTHYECKUX

30




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

OO6pa31ibl HEOPraHUYECKUX BEIIECTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, UJUTIOCTPUPYIOLIAE XUMUYECKUE
CBOMCTBA KJIaCCOB HEOPTaHUYECKUX
BEILECTB.

JlabopamopHvie onvimol

Ornpenenenue pacTBOPOB KUCIOT U
HIEJI0YEN C TOMOIIBIO UHANKATOPOB.
N3ydenue B3auMOACHCTBUS KUCTOT

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

IIpaxmuueckas paboma

Ne 6. Pemienne skciepuMeHTaIbHbBIX
3aJ1a4 110 TeMe «BakHele Ki1accel
HEOPraHWYECKUX COCUHEHUI.
Buviuucnenus:

10 YPABHEHUSIM XUMUUYECKON PEAKIINU:
KOJIMYECTBA BEUIECTBA, 00BbEMA, MaCChI
10 U3BECTHOMY KOJIMYECTBY BELIECTBA,
00BEMY, Macce peareHTOB UITU
MIPOAYKTOB PEAKIIUH

paboT.

CrnenoBath mpaBuiIaM 0€30MacHON
paboThl B 1abopaTopuu

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

Ha nH(popMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMUHU

Hroro nio pazaeny:
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Pa3nen 3. llepuoanyeckuii 3axon u llepuoanyeckas cucrema xumnueckux 3j1emenToB JI. U. MenneneeBa. Ctpoenue
aToMoB. XuMH4YecKas cBsi3b. OKMCIMTENIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUU

3.1 | [lepuoanueckuit
3aKOH U
ITepnonnueckas
cucreMa
XUMUYECKHUX
JJIEMEHTOB

Ctpoenue aToma

. 1. Menaeneena.

7

[TepBble MOMBITKY KJIacCUPUKAIITT
XHMHUYECKUX 3IeMEHTOB. IloHsTHE

O TPYIIAX CXOJHBIX AJIEMEHTOB
(1IeIOYHBIC U IET0YHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, UHEPTHBIE Ta3bl).
DJIEMEHTBI, KOTOPbIE 00Pa3yIoT
aMmdoTepHbIE OKCUJIBI U THIAPOKCHIBI.
[lepnonuueckuii 3akoH. [lepuoanueckas
CHCTEMa XMMHYECKHUX DJIEMEHTOB

J.1. Menneneea. KopoTkonepuoaxas u
JUTMHHOTIEPHOTHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
anemeHToB [[.1. Menneneesa. [leprobl
Y rpynibl. OPU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEPa, HOMEPOB NEpUOa
Y TPYIIIBI 2JIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
saep. M3otonbl. DnexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI09YEK ATOMOB TIEPBBIX
20 XUMHUYECKUX IJIIEMECHTOB
[Teprnoguyueckon CUCTEMBI

J.1. MenneneeBa. XapakTepucTuka
XHMHYECKOI0 dJIEMEHTA

IO €T0 MOJIOKEHUIO B [leproanueckon
cucteme JI.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS pajguyca

PackpbIBaTh CMBICT NIEPUOANYECKOTO
3aKOHA.

OnuchIiBaTh CTPOEHUE TAOJIHIIBI
«llepuoguueckas cucTeMa XUMHYECKUX
aneMmeHToB .M. Menaeneenay.
MoenupoBarhk CTpOEHHE aTOMA,
HSHEPreTUYECKUX YPOBHEW U MOJYPOBHEU
MIPY MOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(UTypanuii u 3JeKTPOHHO-
rpadguyeckux Gopmyi.

[TosicHATH (U3UYECKUIT CMBICIT
MOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA
Y TPYIIIIBI AJIEMEHTA.

XapaKkTepu30BaTh XUMUYECKUE FIEMEHTHI
MEPBBIX TPEX MEPUOAOB, KAJINM, KaIbLIUN
Y UX COEIMHEHHUS 110 MOJIOKEHUIO

B [lepuoanueckoii cucreme

J.1. Menneneena.

OOBSICHATH 001IIHE 3aKOHOMEPHOCTH

B N3MEHEHHUU CBOWCTB XMMHYECKUX
AJIEMEHTOB (M3MEHEHUE PaInyCOB
aTOMOB, JIEKTPOOTPUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCTMHEHU N

B [IpEJIeJIaX MAJIBIX IEPUOAO0B U IJIaBHBIX
MOATrPYII C Y4ETOM CTPOEHHUS UX
aTOMOB,;
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aTOMOB XHUMHUYECKUX AJIIEMEHTOB,
METAUTUYECKUX U HEMETAJUIMYECKUX
CBOIACTB M0 TpyIIaM U NEPUOAAM.
3nauenue [lepuoauueckoro 3akoHa u
[Tepronnyeckoil CHCTEMBbI XUMHYECKHUX
3JIEMEHTOB ISl Pa3BUTHS HAYKHU U
npaktuku. .. MenzaeneeB — yu€HbIU U
rpaX<JaHMH.

Xumuueckuit IKCnepumenm:
Llemoncmpayuu:

B3aumopelicTBre ruipokcuaa IMHKa

C pacTBOpaMH KHMCJIOT U IIEJI0UEH.
MopaenupoBaHue CTPOCHUS MOJIEKYII
IIPY [IOMOILH PUCYHKOB, MOJEIIEH,
AJNIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL
Ta6muma «Ileprognueckas cucrema
XUMHUYECKHUX DJIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvle onvimoi
O3znHakomIleHHe ¢ oOpa3liaMi METaJIOB U
HEMETAJIOB

YyacTBOBaThH B COBMECTHOM paboTe

B [Iape WJIM TPYIIIIE.

BricTpauBaTh pa3BEPHYTHIE IMCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

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

3.2

XuMH4YecKas CBSI3b.
OKUCIUTEIBHO-
BOCCTAHOBUTECIIHHBIE
peaxiuu

Xumnueckas cBsA3b. KoBaneHTHas
(momnsipHas U HETOJSIPHAs) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX
anemeHTOB. oHHas cBsA3b. CTeneHb
okucneHus. OKUCIUTENbHO-
BOCCTaHOBHTEIIbHBIEC peakiuu. [Iporeccs

PackpbIBaTh CMBICIT M3y4aeMBbIX TOHSATHM.
OnpenensiTe BUJ XUMUYECKON CBSI3U

B COCJIMHEHUH.

MoaennpoBats CTPOEHHE MOJEKYJ

IIPY [IOMOILIA PUCYHKOB, MOJEJEH,
AJIIEKTPOHHBIX U CTPYKTYPHBIX POPMYII.
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OKHCJICHUS U BOCCTAHOBJICHHSI.
OKucnuTeNnn U BOCCTAHOBUTEH.
XUMUYECKUN IKCIIEPUMEHT: U3YUYECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIOB, B3aUMOACHCTBUE
TUAPOKCHUA ITUHKA C PACTBOPAMU KHUCJIOT
U 1IeJI0ueH, IPOBEJICHNE OMBITOB,
WUTFOCTPUPYIOIIUX MPUMEPHI
OKHCITUTETLHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3oKeHUsA, COCAMHEHHUS).
Xumuueckuit IKcnepumenm:
Llemoncmpayuu:

OnBIThL, WIUTIOCTPUPYIOLINE TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu
Pa3oKeHUs, COCTMHEHMUS)

Hcnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AIIEKTPOHHOTO OaaHca peakiiuii.
OnpenensTh CTENEHb OKUCICHUS! aTOMOB
XUMHUYECKHUX PJIEMEHTOB MO popMysaM u
COCTaBJIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 10 CTEIIEHU OKHUCIICHUS
ATOMOB XMMHYECKHX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBHUTEb. PaccTaBiIsgTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJINTEJIbHO-BOCCTAHOBUTEIBLHBIX
peaKkuii METOJOM BJIEKTPOHHOTO
Oajanca.

Habaronate XMMHYECKHE OIBITHI

10 TUIaHy, aHAJM3UPOBATh U JI€JIaTh
BBIBOJIBI.

HUcnonw3zoBate UKT mig cozmanns
MO/IEJIEH, TTIOJITOTOBKHU MPE3CHTALNH,
JIOKJIaI0B 10 TEME.

BricTpauBaTh pa3BEPHYTHIE TMCHhbMEHHBIC
1 YCTHBIC OTBETHI C OMOPOM Ha
nH(popMaLKIo U3 y4eOHUKA U IPYTHUX
HMCTOYHMKOB, B TOM uucie MHTepHeTa

Hroro no pazneny 15
PesepBHOE BpeMst 3
OBIIEE YMCJIO HACOB 68

110 ITPOTPAMME
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9 KJIACC
HaumenoBanue
Ne KomuyecTtBoO OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM Conepxanue 00yueHus
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Pa3nen 1. BemecTBO M XMMHU4YeCKHe peak

197071

1.1 | IloBTOpEeHue n 5
yrayOJieHUe 3HaHU !
OCHOBHBIX Pa3/IeJIOB
Kypca 8 kinacca

[lepnonnueckuii 3akoH. [lepuoanueckas
CHUCTEMAa XUMHYECKHUX DJIEMEHTOB

J.N. Menneneea. CTpoeHuE aTOMOB.
3aKOHOMEPHOCTHU B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kaus, KaJbLUs U UX
COEJIMHEHUN B COOTBETCTBUHU

C IIOJIOKEHUEM DJIEMEHTOB

B [Ieproanueckoi cucTeMe U CTPOCHUEM
UX aTOMOB.

CrpoeHue BelecTBa: BUbl XUMUYECKON
CBsI3U. THIIBI KPUCTAIIIMYECKUX
pEIETOK, 3aBUCUMOCTb CBOWCTB
BEILIECTBA OT TUIA KPUCTATUIMYECKOU
PELIETKN U BUJA XUMHYECKOU CBA3U.
Knaccuduxamnus u HoMeHKIaTypa
HEOPraHWYECKNX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIINXCS

K Pa3JIMYHbIM KJIACCAaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKasI CBA3b

HCOPraHNYCCKHUX BCIICCTB.

XapakTepu30BaTh XUMHUUYECKHUE DJIEMEHTbI
MEPBBIX TPEX NEPUOAO0B, KAIHS U KaIbLUS
0 UX MoJiokeHuto B [lepuoanueckon
cucteme /1. 1. Menneneena.
KinaccudunupoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh O0IINE XUMHYECKHE
CBOWCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIaTh CBOWCTBA PUMEPAMU
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
peaKiuu.

OnpenensaTe BUJ XUMUYECKOU CBSI3H U
THI KPUCTAUIMYECKOU PEIIETKH
BEILIECTBA.

[Iporao3upoBaTh CBOWCTBA BEIIECTB

B 3aBHCUMOCTH OT UX CTPOCHHUSI.
BricTpauBaTh pa3BEPHYTHIE NUCHbMEHHBIE
Y YCTHBIE OTBETHI C OMTOPOM

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

03HAKOMJICHUE C MOJICIIIMU
KPUCTAJUTMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIOB
U HEeMeTaJJIOB (TpaduTta u aiMasa),
CJIOXHBIX BEIIECTB (XJIOpUAA HATPUS)

UCIIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
arrapar Kypca XuMuu

1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHUX
peakuin

Knaccuduxanuys XuMUUeCKUX peaKiinii
0 Pa3JIMYHBIM NMPU3HAKAM (TI0 YUCITY U
COCTaBY yYaCTBYIOUIUX B PEAKIINU
BEIIECTB, MO TEIIIOBOMY 3P QeKTy,

110 U3MEHEHHIO CTEIIEHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB,

0 0OPaTUMOCTH, MO Y4aCTHIO
KaTajau3aTopa). JK30- U
SHAOTEPMHUYECKUE PEAKIIUH,
TEPMOXHUMUYECKHE YPABHEHHSI.
[loHsiTHE O CKOPOCTH XUMHUYECKOU
peakuuu. [Torstie 06 06GpaTUMbIX

¥ HEOOPATUMBIX XUMHYECKIX PEAKIIHSIX.
[loHsiITHE O TOMOTEHHBIX U T€TEPOr€HHBIX
peakuusax. [lonstue o katanuse.
[loHsiTHE O XUMHUYECKOM PABHOBECHH.
@aKTOpHI, BIUSIOIIUE HA CKOPOCTH
XUMUYECKOW peaKIMu U MOJI0KEHHE
XUMHUYECKOTO PaBHOBECHS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHbBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHATHI
Y IPUMCHSTH 3TH TTOHATHS TIPH ONTUCAHUHT
CBOMCTB BEIICCTB U UX MPEBPAIICHHH.
KnaccudunupoBaTs XMMUYECKHE
pPEaKIUH M0 Pa3IMYHBIM PHU3HAKAM.
VYcraHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PeaKIuu OT Pa3IuIHBIX

(b akTOpoB.

[Iporuo3upoBaTh BO3MOKHOCTH
MPOTEKAHMS XUMHYECKUX MPEBPAIICHUIH
B Pa3JIMYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEND U
BoccTaHoBUTENL B OBP.

CocTaBiATh 3JEKTPOHHBIN OanaHc
pEaKIuu.

[Tpou3BOMUTH BBIYMCIICHHUS

10 XUMHUYECKUM YPaBHCHHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIC.

BricTpanBaTh pa3BEpHYTHIC TUCEMEHHBIC
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peakuuu, JIEKTPOHHBIN OanaHC
OKHCJIMTETbHO-BOCCTAHOBUTEIBHOM
peakiuu. CocTaBieHUE ypaBHEHUU
OKHCJIUTETbHO-BOCCTAHOBUTEIBHBIX
PEaKLH C UCTIOIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOU PEaKIMu OT BO3JICHUCTBUS
pa3IMYHBIX (PaKTOPOB.

ONBITHI, WITIOCTPUPYIONINUE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOKEHUSA, COETUHEHHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
peareHTOB WU IPOJYKTOB 10
YPaBHEHUSM XUMUYECKUX PEAKIUI

Y YCTHBIE OTBETHI C OIIOPOH

Ha nH(pOpMaIHIO U3 yueOHUKA U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBINA
anmnapar Kypca XUMUU

1.3

DNEKTpOIUTHYECKAS
JTUCCOIIMAIIHSL.
XUMUYECKUe
peakuuu

B pacTBOpax

Teopust 3IEKTPOIIUTUYECKON
JTUCCOLUALINN. DIEKTPOJIUTHI U
HEAJIEKTPOIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAIMN BEILIECTB

C PA3IMYHBIMU BUAAMU XUMUYECKOU
cBs3u. Ctenenp auccounanuv. CuibHbIE
U cia0ble 3JIEKTPOIUTHI.

Peakuuu nonHoro oomMeHa. Y cioBus

PackppIBaTh CMBICIT U3y4aeMbIX OHATHM,
a TaK)XXE€ CMBICII TEOPUU
AIEKTPOJIUTHUECKON TUCCOLMALINH.
OOBSACHATH NPUUUHBI
AIEKTPONPOBOTHOCTH BOAHBIX PACTBOPOB
BEILIECTB, pa3INYaTh CJIa0bI€ U CUIIbHBIE
AIEKTPOJIUTHL.

CocTaBisiTh ypaBHEHUS JUCCOLIMALIAN
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IPOTEKAHMs peaKIMil HOHHOTO 0OMeHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEHUA peakunii. CBOMCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
npeACTaBICHUN 00 JIEKTPOIUTHIECKOMN
nucconyanuu. KauecTBeHHbIC peakiuu
Ha WOHBI. [loHsTHE O TUIPOIIU3E COJNEH.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

HccnenoBanue 3J1€KTpONPOBOIHOCTH
pacTBOPOB BEILIECTB, Mpoliecca
JUCCOITMAIINK KUCIIOT, IIeJI04eit

U coJiell (BO3MOKHO UCTI0JIb30BaHUE
BUJICOMATEPHAJIOB).

OnbITHl, WUTIOCTPUPYIONIHUE MPU3HAKU
MPOTEKAaHUsI PEaKIMii HOHHOTO 0OMeHa
(oOpa3oBaHMEe OcaJiKa, BBIJICIICHUE Ta3a,
00pa3oBaHUE BOJIBI).

Pacno3HaBaHnue HEOpraHUYECKUX
BEIIIECTB C MOMOIIbIO KAYECTBEHHBIX
pEaKIui Ha UOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB NPOTEKAHUS
pPEeaKIMM HOHHOT'0 0OMEHa B pacTBOpax
AIICKTPOJIUTOB (C 0Opa30BaHUEM OCaIKa,
BBIJICJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).
lIpakmuueckas paboma:

KHCJIOT, IIEJI0YEH U COJICH, ITIOJIHBIC U
COKpaIniéHHbIC HOHHBIC YPaBHEHUS
XUMUYECKUX PEaKIMii HOHHOTO OOMEHa,
KpaTKUEe MOHHBIC YPaBHEHUS MPOCTHIX
PEaKLMU TUAPOIIA3a COJIEH.
XapakTepu3oBaTh 00IIHME XUMUUECKUE
CBOMCTBA BEIIECTB PA3JIMUHbBIX KJIACCOB
Ha OCHOBE TEOPHUU AJIEKTPOJUTUIECKOU
JIACCOIMALINM; TIOATBEPK1aTh CBOMCTBA
pUMepaMu MOJIEKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUH.
Pemrate skciepuMeHTaIbHbBIE 33/1a41

10 TEME.

[InaHupoBaTh U OCYILIECTBIIATH

Ha MPAKTHKE XUMUYECKUE
HKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHNUS,
JIeJaTh BBIBOJIBI IO pe3yJIbTaTaM
HKCIEPUMEHTA IIPU IPOBEAECHUN
71a60paTOPHBIX OMBITOB U MIPAKTUYECKUX
pabor.

CnenoBathb npaBuiiaM 0€30MaCHOM
paboThl B TabopaTopuu Mpu
MCIIO0JIb30BAHUU XUMUYECKON MOCYIbI U
000pya0BaHMUS.

[IpoBOAUTH BEIYUCIIECHUS 110 XUMUYECKUM
YpaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM padoTe
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Ne 1. Penienuie sKkCriepuMeHTAIbHBIX
3ajJa4 I10 TEMeE.

Buviuucnenus:

110 YPAaBHEHUSIM XUMUYECKUX PEAKIUN

B [Tape WM TPyMIIE.

BricTpauBaTh pa3BEPHYThIE IUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHPOPMALIMIO U3 YUEOHHUKA U APYTUX
MCTOYHUKOB MH(POPMALIUH, B TOM YHUCIIE
HNuTepuera

Hroro no pazgeny

17

Pa3gea 2. HemeTasibl ¥ X COEUHEHUS

2.1 | OOmras 4
XapaKTEePUCTUKA
XUMHUYECKHUX
DJIEMEHTOB
VIIA-rpynisl.
I'anorenn:

OO6m1as XxapakTepUCTHUKA TaJIOTSHOB.
OcoOeHHOCTH CTPOCHHS aTOMOB,
XapaKTePHbIC CTEIICHU OKUCJICHUS.
Crtpoenue u pusndyeckue CBONCTBA
IIPOCTHIX BEUIECTB — raJIOTE€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3aMMOJIEMCTBHE C METAJIIAMU,
HEMETalaMu, IIeJI0YaMu).
XnopoBogopo. CoJisiHast KHCIIOTa,
XUMUYECKUE CBOMCTBA, MOJyYCHUE,
npuMeHeHue. JlefcTeue xyopa u
XJIOPOBOJIOPOJA HA OPraHU3M YEJIOBEKA.
Baxuelmme xJIOpuIbl ¥ UX HAXOXKJICHUE
B [IPUPOJE.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OmnbIThI, OTpakaronue GU3NIECKue u
XUMHYECKHE CBOWCTBA FAJIOTEHOB U UX
coeIMHEHUH (BO3MOKHO UCIIOJIb30BaHHE

OOBSACHATH O0ITHE 3aKOHOMEPHOCTH

B UI3MEHECHUH CBOMCTB HEMETAIJIOB U UX
COCJIMHEHUH B Mpejienax MaabixX
MEPHUOJIOB U TTIAaBHBIX MOATPYIII
[leproauyeckoit CUCTEMBI XUMUYECKUX
AIIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBath (PU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha MpUMepe XJIopa) U
CJIOKHBIX BEUIECTB (XJIOPOBOAOPOAA,
XJIOpHIa HATPHs), CIIOCOOBI UX
MOJIyYEHUs, IPUMEHEHUE U 3HAUCHUE

B [IPUPO/JIE U KU3HU YEIOBEKA.
OnpenensiTe XJIOPUA-UOHBI B PACTBOPE.
[InanupoBaTh U OCYIIECTBIATD

Ha MPAKTHUKE XUMUYECKUE
AKCIEPUMEHTHI, MPOBOAUTH HAOIIOICHMUSI,
JIeJIaTh BBIBOBI 110 pe3yJibTaTam
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BUJIEOMATEPHUAIIOB).

O3HakoMIIeHHE ¢ 00pa3aMu XJIOPUI0B
(raJIOTeHU10B).

JlabopamopHulii onvim:

N3ydyeHne cBOMCTB COJIIHON KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM
Ha XJIOPUA-HOHBL.

IIpaxmuueckasa paboma

Ne 2: Tlony4deHue cOnsTHON KUCIOTHI,
M3y4YEHHUE €€ CBOWCTB.

Buiuucnenus:

M0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJMH U3 PEareHTOB JIaH B U30BITKE

AKCTIIEPUMEHTA MTPU IPOBEACHUU
7a00paTOPHBIX OMBITOB U MPAKTUUYECKUX
paboT.

CrnenoBath mpaBuiIaM 0€30MacHON
paboThl B 1abopaTtopuu

MIPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbl U 000PY/I0BaHUS.

BricTpanBaTh pa3BépHYThIC MUCEMEHHbBIC
U YCTHBIE OTBETHI C OTIOPOM

Ha nHpopMaIKIo U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAJIOB, IPAMOTHO
VICIIOJIb30BATH U3YUYECHHBIN NTOHATUNHBIN
anmapar Kypca XuMUU

2.2

OO0mas
XapakTepUCTUKa
XUMHYECKHUX
DJIEMEHTOB
VIA-rpynmsl. Cepa
U €€ COCIUHECHUS

OO6mast XxapakTepuCTHKA HIEMEHTOB
VIA-rpynmsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU
OKHUCJICHUS.

Crtpoenue u pusndecknue CBONCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U CEPBHL.
ANIOTpOIHBIE MOIU(DUKAIIUU KUCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBo10po1, CTpOCHHE, PUBHICCKUEC U
XUMHYECKHE CBOMCTBA.

OKcupl cepbl Kak Mpe/ICTaBUTENH
KHUCIJIOTHBIX OKCHJIOB.

CepHas xucnota, Gu3M4eCcKue u
XUMHUYECKHE CBOMCTBA (00IIIHe Kak

OOBSACHATH 00IITHE 3aKOHOMEPHOCTH

B UI3BMEHEHUH CBOMCTB AJICMEHTOB
VIA-rpynmnsl U UX COEJMHEHUHN ¢ y4ETOM
CTPOCHHMSI UX aTOMOB.
XapakTepu3oBaTh GU3UICCKUE U
XUMHUYECKHE CBOMCTBA MPOCTOTO
BEIIECTBA CEPHI U €€ COCTUHEHHUIN
(cepoBOIOpOJIA, OKCHJIOB CEPHI, CEPHOI
KHCJIOTHI, CyJIb(aToB), CTOCOOBI UX
MOJTYYSHUS, IPUMECHEHUE 1 3HAUCHUE

B IIPUPOJIC M )KU3HU YCIOBEKA.
OnpeaensaTs HAUTHYHE CYITh(aT-HOHOB
B pacTBOpE.

OOBSACHATH CYIITHOCTD SKOJOTHICCKUX
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peACTaBUTENS Kilacca KUCIOT U
crienuduyeckne). XUMUIECKUE PEaKIINH,
JIekKaIIue B OCHOBE MPOMBIILJIEHHOTO
croco0a MoJy4yeHus CEpHOM KUCIOTHI.
[Ipumenenue. Conu cepHON KUCIIOTHI,
KaueCTBEHHAas peaKkius Ha CyJb(paT-uoH.
Haxoxnenue cepsl u €€ COeTMHEHU N

B IPUPOJIe. XUMHUECKOE 3arpsi3HEHUE
OKpY’Karolen cpeibl COSTMHCHUSIMU
cephl (KUCJIOTHBIE IO, 3arpsi3HEHUE
BO3JlyXa U BOJOEMOB), CIIOCOOBI €T0
PEAOTBPAIICHHUS.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMJIeHHEe ¢ 00pa3IaMu cepbl U e€
COCIMHEHUSMH (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
Hab6monenue nporecca o0yriiMBaHus
caxapa noJj 1€McTBUEM
KOHICHTPUPOBAHHOUW CEPHOU KUCIIOTHI.
JlabopamopHhvie onvimoi.:

N3yyeHne XuMUYEeCKUX CBOMCTB
pa30aBIEeHHON CEPHOU KUCIIOTHI.
[IpoBeneHne Ka4eCTBEHHOM PEaKIIMU Ha
cynb(aT-uoH U HAOIIOICHUE MPpU3HaKa
€€ MPOTECKAHUS

po0ieM, CBSI3aHHBIX C epepadboTKON
COCMHEHUM CEPBI.

IInaHupoBaTH U OCYILECTBIIATH

Ha IPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI 1O pe3yJbTaTaM
HKCIIEPUMEHTA.

CnenoBatb mpaBuiiaM 6€30MacHoM
paboThl B TabopaTopuu

IIPU UCTIOJI30BAHUU XUMHUYECKOU
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOAUTH BBIYUCICHHUS

10 XUMHUYECKUM YPaBHEHHUSIM.
Hcrnonp30BaTh IPHU BBIOJHEHUU
yueOHBIX 3aJIaHUN TEKCThl yUeOHUKA,
CIIPaBOYHBIE MaTEPHUAIIbI
(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB JI. 1. Menneneesa, Tabauiry
PacTBOPUMOCTH KHCJIOT, OCHOBaHUM U
coJIed B BOJE, JEKTPOXUMUYECKHH P
HaIpsKEHU METANIIOB).

Hcrnonp30BaTh MPU BHITIOJTHEHU U
y4eOHBIX 3aJIaHUi U B TIpOLIeCcCe
MCCJIEI0BATEIbCKON AEATENBHOCTH
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOT0 COAEPKaHUs, CIIPABOYHbIE
MaTtepuaibl, pecypcebl MIHTepHeTa
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2.3

Oobmas
XapaKTepUCTHKA
XUMHYECKUX
JJIEMEHTOB
VA-rpynmnsi.

Azort, dpocdop u ux
COEIMHEHHUS

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

A30T, pacipoCTpaHEHHE B MIPUPOJIC,
bu3nUecKre 1 XUMHUYECKUE CBOMCTBA.
KpyroBoport azora B mpupoe.
AMMHaK, ero GU3NYECKUEe K XUMUYECKUC
CBOICTBA, IIOJyYCHHUE U IPUMCHEHUE.
Conu aMMoHuUsI, UX (PU3NUECKUe U
XUMHYECKUE CBOWCTBA, TPUMCHEHUE.
KavecTBeHHast peakiiust Ha HOHBI
aMMOHHMSI.

A3OTHas KHCJIOTa, €€ MOoJyueHue,
bu3nYecKre U XUMHUUYECKUEe CBONCTBA
(oOmue Kak mpeACcTaBUTeNs Kiacca
KHCJIOT U CIIeIu(pUUIECKHe).
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KaUeCTBE MHUHEPAIbHBIX
ynoOpeHui. XUMHUYECKOe 3arps3HCHHE
OKPY’KAIOIIEN CPEbI COCTMHECHUSMU
a3oTa (KHCIOTHBIC JOXKIH, 3arps3HEHUE
BO3/IyXa, TOYBHI U BOJOEMOB).
docdop, amroTporHbie MOIUDUKAITTT
docdopa, hpu3nIeCKre 1 XUMHUICCKHC
cBoiictBa. Okcup dpocdopa (V) u
dbochopnas kuciaoTa, GU3NIECKUE U

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

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

XapakTepu3oBarh GU3NIECKUE U
XHUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u Ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHHUS, a30THOM
KHCJIOTBI, HUTPATOB, okcuaa (ocdopa (V)
u ¢ochopHoi kucnothl, hocharon),
CTIOCOOBI KX TIOJTYUYEHUS, MPUMEHEHHE U
3HA4YCHHE B MIPUPOJIC U )KU3HH YEIOBEKA.
OmnpenensiTb HOHBI aMMOHUS U (ocdat-
MOHBI B PacTBOpE.

OOBSICHATH CYLITHOCTH KOJIOTHUECKHUX
po0ieM, CBA3aHHBIX C HAXOXKIEHUEM
coeMHEHUH a3ota u Gocdopa

B OKPYXaroIlIeH cpele.

[TnanupoBaTh M OCYIIECTBIATD

Ha MPAKTUKE XUMHUUECKHE
HKCHEPUMEHTHI, TPOBOAUTH HAOIIOICHUS,
JIeJ1aTh BBIBOJIBI 110 pe3yJibTaTaM
HKCIEPUMEHTA MPU MPOBEICHUH
71a00paTOPHBIX OMBITOB U MPAKTUYECKON
paboTBhL.

CnenoBath mpaBuiiaM 0e30MacHOM
paboThl B 1abOpaToOpun
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XUMHUYECKHUE CBOMCTBA, MOJYUYECHHUE.
Hcnonb3oBanue ¢pochatoB B KauecTBe
MUHEPAJIbHBIX yI00pEHUH.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakomIleHHE ¢ PU3HMYECKUMHU
cBolcTBamMu azota, gpocdopa

1 UX COeIUHEHUM (BO3MOXKHO
WCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakoMJieHHEe ¢ 00pa3IaMu a30THBIX U
dbochopHBIX ya100peHHiA.

[Tonyuenue, cobupanue, pacrio3HaBaHUE
Y U3y4YE€HUE CBOMCTB aMMHaKa.
BzaumonericTBre KOHIIEHTPUPOBAHHOU
A30THOM KHUCJIOTHI C MeJIbIO (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
JlabopamopHhvie onvimoi.:

[IpoBeneHne Ka4eCTBEHHBIX PEAKIIUIA
Ha MOH aMMoOHuA U pocdat-noH, u
W3yYCHHUE MIPU3HAKOB UX MPOTEKAHUS.
Ilpaxmuueckas paboma

Ne 3: Tlonydyenne aMmmuaka, u3ydeHue
€ro CBOMCTB.

Buviuucnenus:

M0 YPaBHEHUSIM XUMHUYECKHX PEaKIUuid

MPU UCTIOJIb30BAHUM XUMUUECKOM
MOCYJIbl U 000PYA0BaHUS.
[Ipou3BOIUTH BBIYMCICHUS

M0 XUMHUUYECKUM YPaBHEHHUSIM.
Hcnonp30BaTh IPU BHITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCThl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIBI
(MepUOIUYECKYIO CUCTEMY XUMUUYECKUX
sanemenToB JI. I. Menneneera, Tabiuiry
PacTBOPUMOCTHU KUCIIOT, OCHOBAHUN U
COJIEH B BOJIE, JICKTPOXUMUUECKHM Psif
HanpsH>KEHUM METaIIIOB)
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2.4

Oobmas
XapaKTEPUCTUKA
XUMHUYECKHUX
3JIEMEHTOB
[VA-rpynmst.
Yraepon u
KPEMHUU, U UX
COCMHEHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
IVA-rpynnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU
OKHCJICHUS.

VYrnepon, amnoTponHbie MOAU(UKAIINH,
pacnpoCcTpaHeHue B IPUPOJIE,
bu3uYeCKre U XUMUYECKHUE CBOMCTRA.
Ancopbuus. Kpyrosoport yriepoaa

B IIPUPO/IEC.

Oxkcuasl yriaepona, ux puznueckue u
XUMHYECKHUE CBOMCTBA, JIEMCTBUE

Ha YKUBBIE OPraHU3MBbI, TIOJIYdEHUE U
IPUMEHEHHE. JKOJIOTMYECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIOM
yriepona (1V), runoresa riio0aibHOTO
NOTEIUICHUS KJIIUMAaTa, TapHUKOBBIN

¢ dexr.

VYroiibHas KUCIIOTA U €€ COJU, UX
¢dbu3nyuecKkre U XUMHUYECKUE CBOMCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauecTBeHnHas peakius Ha kKapOoOHaT-
nonbl. Micnonb3oBanue kapOOHATOB

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

00 OpraHM4ecKHUX BElIEeCTBaX Kak

0 COEJIMHEHHUSIX yriiepoja (MeTaH, 3TaH,

OOBSICHATH 0011IHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB AJIEMEHTOB
IVA-rpynmnsl 1 uX COEJUHEHNN C Y4ETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
YTJIE€pOia U KPEMHUS U UX COEINHEHHI
(OKCHIIOB yTaepo/a, yrojlbHONW KHCIOTHI,
KapOOHATOB, OKCHJIA KPEMHUS,
KPEMHHUEBOM KHUCJIOThI, CUIIMKATOB),
CIOCOOBI UX MOJYyYEHHUS, IPUMEHEHUE U
3HAYEHUE B IPUPOJIE U KU3HU YEJIOBEKA.
OOBACHATH NPUYNHHO-CIIE/ICTBEHHYIO
CBsI3b: CTPOEHUE BEIIECTBA — CBOMCTBA
— IPUMEHEHHUE — Ha IIpUMepax
COEJIMHEHUH yIiIepoJa U KPEMHUS.
Omnpenenats kapOOHAT- U CUIMKAT-UOHBI
B PacTBOpE.

OOBSACHATH CYITHOCTH IKOJIOTUYECKUX
po0sieM, CBA3aHHBIX C HAXO0XKICHUEM
YIJIEKUCIIOrO Ta3a B OKPYIKAIOIIEH Cpelie.
[ToaTBepxaaTh 0OCOOEHHOCTH COCTaBa
OpPraHNYECKUX BEILECTB IPUMEPAMHU
IPOCTBIX COEAMHEHUI (METaH, 3TaH,
ATWIIEH, alleTUJIEH, 3TAHOJI, [NINLIEPUH,
YKCYCHasi KHCJIOTa), B3aUMOCBS3b
HEOPraHMYECKUX COCIMHEHUH YIIIepoaa u
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STWIEH, alleTUJIEH, 3TaHOJI, TJIMLEPHH,
YKCyCHasi KUCIIOTa).

[IprupoaHbIE HCTOYHUKHU YIIIEBOAOPOIOB
(yromae, npupoaHbIN Ta3, HePTH),
IPOJYKTHI UX nepepaboTku (OEH3MH),
UX POJIb B OBITY U MPOMBILIEHHOCTH.
[TonsiTHe 0 OMOIOrMYECKH BaXKHBIX
BELIECTBAX: KUpax, OenKax, yrieBojax —
U UX POJIU B )KU3HU YEJIOBEKa.
MarepualibHOE €TUHCTBO OPraHUYECKUX
Y HEOPraHMYECKUX COCAMHEHUH.
Kpemuuii, ero ¢puszndeckue u
XUMHUYECKUE CBOMCTBA, MOTYyYEHUE U
npuMmeHeHne. CoeTMHEHUs] KPEMHUS

B ipupoe. OO01ue npecTaBIeHus

006 oxcuue kpemuus (V) u kpemHHeBOM
KHUCIIOTE.

Cunukarsl, X UCIIOJIb30BAHUE B OBITY,
MEULMHE, IPOMBIIIIEHHOCTH.
BaxHelme CTpouTeIbHbIE MAaTEPUAIIBL:
KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
x)ene300eToH. [Ipo6iemsr 6e301macHOro
UCIIOJIb30BAHUS CTPOUTENBHBIX
MaTEPHAJIOB B IOBCETHEBHON KU3HM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Mopaenu KpucTasIn4ecKuX pemeéToK

OpraHUYECKUX BEIIECTB.
OnuceiBaTh poJTb OCITKOB, KUPOB U
YIIEBOAOB B (DYHKIIMOHUPOBAHUY JKHBBIX
OpPraHu3MOB, COCTaB IPUPOJTHBIX
WUCTOYHUKOB YTJICBOJIOPOOB, UX POJIh

B OBITY U TIPOMBIIINICHHOCTH.

[TpOBOIUTE BBIYUCIICHUS IO YPABHCHHUSAM
XUMHYECKUX PCAKIIHH.

[T1aHMpOBaTh U OCYIIECCTBIISATH

Ha TIPAKTUKE XUMUYCCKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIFOACHMS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
HKCIIEPUMEHTA TIPU MPOBEICHUU
71a00paTOPHBIX OTMBITOB M MPAKTHYECKUX
paboT.

CrnenoBath mpaBuaaM O€30MacHON
paboThI B TabopaTopun

IIPU UCTIOJIH30BAHUU XUMHYECKOU
MOCYJIbl U 000PYAOBaHUSI.

Hcnonb30BaTh IPH BBHITTOTHEHUH
y4eOHBIX 33a/IaHUN TEKCTHI yueOHUKA,
CIPaBOYHBIE MaTEpUAIIbI
(ITeproamaeckyro CUCTEMY XUMUYECKUX
sanemenToB JI. . MenaeneeBa, Tabauily
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUHN U
CoJIeH B BOJIE, DJICKTPOXUMUICCKUN Pl
HaIpPsHKEHUH METaJIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMIIEHHE C MTPOLIECCOM aJCOPOLIUU
PacTBOPEHHBIX BEILECTB
AKTUBUPOBAHHBIM YIVIEM U YyCTPOUCTBOM
IpOTUBOrasa.

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

Moaenu MOJIEKyJ1 OpraHuYeCKUX
BEIIECTB.

JlabopamopHuiii onvim:

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

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHUE MMPU3HAKOB UX MPOTEKAHUS.
Ilpaxmuueckue pabomui:

Ne 4. TlonyueHue yriekuciaoro rasa,
V3y4YECHHUE €TI0 CBOWCTB.

Ne 5. Pemienue skcriepuMeHTaIbHbIX
3a7a4 1o teMe «BakHene HeMeTauIbl
U UX COCTMHEHUS»

Buviuucnenua:

10 YPaBHEHUSIM XUMUUYECKUX pPEeaKIUn

Hroro no pazneny

25
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Pa3nen 3. MeTajiibl ¥ UX CoOeANHCHUSA

3.1 | O6wue cBoiicTBa 4
METAIUIOB

OO6mras xapakTepuCcTUKa XUMUYECKUX
AJIEMEHTOB — METAJVIOB HA OCHOBAHHUH UX
nonoxeHus B [lepuognueckont cucreme
XUMUYECKUX PJIEMEHTOB

J.1. MennaeneeBa u CTpOCHUsI aTOMOB.
Crpoenue MeTaiuioB. Metamuyeckas
CBSI3b U METAJITUUYECKast
KpUCTAJNINYECKas PEIIETKa.
DIEKTPOXUMHUYECKUI Pl HANIPSKEHUM
MeTaioB. duU3nueckue u XUMUUYECKUe
cBoiicTBa MeTajutoB. OOIIHE CIIOCOOBI
noyryyeHus MetauioB. [loHsTue

0 KOPpO3HH METAJNIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI KX OT KOPPO3HH.
Cnnasel (CTanb, YyT'yH, TIOPATIOMUHUM,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3ylbTaToB KOPPO3UHU
METaJI0B (BO3MOKHO MCIIOJIb30BaHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:
O3HakoMJieHHE ¢ 00pa3liaMy METAIIOB U
CILIaBOB, UX (PU3MYECKUMHU CBOMCTBAMHU.

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y TIPUMEHSITh 3TU MOHATHS TIPU ONMUCAHUU
CBOMCTB BELIECTB U UX IIPEBPALLECHUMN.
OOBsICHATH 001IME 3aKOHOMEPHOCTH

B U3MEHECHHUH CBONCTB 3JIEMEHTOB-
METAJUIOB U UX COCTMHEHUN C YUYETOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBaTh CTPOCHNUE METAJIJIOB,
oO1ue Pu3NIecKue U XUMUYECKUe
CBOMCTBA METAJLJIOB.

XapakTepu3oBaTh 00ITHE CIIOCOObI
MOJIYYeHHS] METAIIJIOB.

OnuceiBaTh CIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3HH.

CrnemoBath npaBmiiaMm 6e€30macHON
paboTHI B 1aOOpaTOpUH MpHU
UCIOJIb30BaHUU XUMUUYECKOU MOCY/IbI U
000pya0BaHMUS.

[Tpou3BOUTH BHIUKCIECHUS

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

VYyacTBOBaTH B COBMECTHOM padboTe

B MIape WJIM TpyIIe.

Hcrnonp30BaTh P BHIMOJIHEHUT
y4eOHBIX 3aJIaHUI TEKCThI y4eOHHKaA,
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Buiyucnenus:

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

CIIPaBOYHBIE MaTEPHUAIIBI
(ITeproanueckyo CUCTEMY XUMUYECKUX
anemenToB JI. . Menneneena, Tabnuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUU U
COJIEN B BOJIE, DJICKTPOXUMUYECKUN Pl
HaNpPsHDKEHU METaJIoB)

3.2

Baxueimue
METAJLIBI U UX
COEIMHEHUS

16

[IlemounHbIe METAIBI: ITOJIOKEHHUE

B [lepronnyeckoil cucreMe XMMHUYECKUX
anemeHToB /.M. MenneneeBa, ctpoeHue
MX aTOMOB, HaAXOXKJICHUE B MPUPOJIE.
dOu3NUEeCcKNe U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTpusl U Kaus). OKCHIBI
Y TUJPOKCUABI HATPUS U KaJIUsl.
[IprMeHeHne METOYHBIX METAVIOB U UX
COEeIMHEHU.

[[{erouHO3eMENBHBIE METAJJIbl MArHUN U
KaJbLMH: MOJIO)KeHHE B [leprnognueckoi
CHCTEME XMMHUYECKHUX DJIEMEHTOB

J.1. MenaeneeBa, CTpOCHUE X aTOMOB,
HaXOXJICHUE B Npupojae. Pu3ndeckue u
XHMHUYECKHUE CBOMCTBA MarHus 1
Kanblus. BaxxHelme coefMHEHUS
KaJIbIUs (OKCHU, TUIPOKCHU]I, COJIN).
JKEcTkoCTh BOJIBI M CITOCOORI €€
YCTpAHEHHS.

ANOMUHUN: TIOJIOKESHUE

B [lepnoanueckoil cuCTEME XUMHUYECKUX

OOBSCHITH 00IITME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB DJIEMEHTOB-
METaJJIOB M MX COCIMHCHHUH B TPYyIIIax

C Y4ETOM CTPOCHHMS MX ATOMOB.
XapakTepu3oBaTh (PU3NYCCKUC U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
METAJIJIOB ¥ UX COCIMHEHUH (OKCHIOB,
THUAPOKCHUIOB, COJIEH), CITOCOOBI UX
MOJTYYEHUs, MPUMEHEHUE U 3HAUCHUE

B IIPUPOJIC W )KU3HU YEIOBEKA.
VYcranaBnuBaTh NPUIUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHUE
BEIlECTBa — CBOWCTBA — NMPUMCHECHUE —
Ha IIpUMepax U3y4acMbIX BEIICCTB.
Pacrio3HaBaTh ¢ TOMOIIBIO KAY€CTBEHHBIX
peaKIuii HOHBI METAJIOB. MarHus,
KaJIbIUs, aJlOMUHUS, IUHKa, xkene3a (1)
u xenesa (1), meqm (I1).

JlokaspiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB ¥ THIPOKCHUIOB ATFOMUHHS 1
LIMHKA.

48




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

anemeHTOB /.. MeHneneesa, ctpoeHne
aToMa, HaXxOXXJIEHUE B IPUPO/IE.
DOU3NYECKHE U XUMUYECKHE CBOMCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCH/JIa U TUAPOKCHUIA ATFOMUHHSL.
Kenezo: nonoxxenue B [lepuonuueckoit
CHCTEME XUMHYECKHX DJICMEHTOB

J.1. MenpneneeBa, CTpOEHHE aTOMa,
HaxO0XJICHHE B Ipupojie. Pusndeckue u
XHMHYECKHE CBOMCTBA kKele3a. OKCHIIBL,
ruapokcuIbl U cou xkenesa (1) u sxenesa
(ITT), ux coctaB, CBOMCTBA U MOJYYEHHUE.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIMA U HATPHUA C BOJAOUW (BO3MOXKHO
HCIIOJIb30BAHUE BUJICOMATEPUAIIOB).
OxpaniuBaHue MJaMeHU HOHAMU HaTpus,
KaJIUS U KaJablus (BO3MOXKHO
HCIIOJIb30BAaHUE BUICOMATEPUAIIOB)
HccnenoBanue CBOMCTB AKECTKOUW BO/IBI.
[Iporiecc ropeHus xeje3a B KUCIOPOIe
(BO3MOKHO MCITOJIb30BAHUE
BHJICOMATEPHAJIOB).

JlabopamopHvie onvimwi:

[IpoBeneHre KauyeCTBEHHBIX PEAKITUN
Ha MOHBI (MarHus, KaJbIus, AJIIOMUHUS,

IInaHupoOBaTH U OCYILECTBIIATH

Ha MPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIIOICHNUS,
JienaTh BBIBOJBI MO pe3yJbTaTaM
HKCIIEPUMEHTA IPU MPOBEIACHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
paboT.

CrnenoBatb mpaBuiiaM 6€30MacHOM
paboThl B TabopaTopuu

MIPU UCTIOJIB30BAHUM XUMUUECKOM
MOCYJIbI U 000PY/I0BaHUS.

[Tpou3BOIUTH BBIYMCIICHUS

10 XUMHUYECKUM YPABHEHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B [Iape WJIM TPYIIIIE.

BricTpanBaTh pa3BEPHYThIE MUCHMEHHbIE
Y YCTHBIE OTBETHI C ONIOPOM

Ha nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MAaTEPUAIIOB, FPAMOTHO
WCIIOJIb30BATh U3YUYCHHBIN OHATHIHBIN
anmnapar Kypca XUMUHU
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1uHKa, xenesa (II) u sxxenesa (I11), menu
(I1), onrcanue NPU3HAKOB UX
MPOTEKAHMUS.

HccnenoBanrie aMmpoTepHbIX CBONCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCHUAA
IIMHKA.

Ilpaxmuueckue pabomul:

Ne 6. XKEcTKkoCcTh BOABI 1 METOJIEI €€
YCTpaHEHMUS.

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

Buiuucnenus:

[0 YPABHEHUSIM XUMUUYECKUX PEAKIINM,
€CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE
WUJIU COJICPIKUT MPUMECH;

MacCOBOM JOJIM BBIXO/Ia MPOAYKTA
peaxkiuu

Uroro no pazgeny 20

Pa3znen 4. Xumus U oKpy:Kawuias cpeaa

4.1 | Xumusa u 3
OKpY’KaroIas cpeja

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

XapakTepu3oBaTh POJib XUMUHU

B Pa3JIMYHBIX cPepax AesTENbHOCTH
JIIO/IeH, OCHOBHBIC BEIIIECTBA U
MaTepualbl, IPUMEHSEMbIE B )KU3HU
COBPEMEHHOTI'0 YEJIOBEKA.

OOBSCHATH YCIOBUSI O€30M1aCHOTO
WCII0JIb30BAHMS BEIIECTB U XUMUYECKUX
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KOHIICHTpa1us Beuects. Poib xumuun

B PEILIEHUH SKOJOTUYECKUX POOIIEM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

N3yudenne o6pa3iioB MaTepuaioB
(cTexJ10, CIIaBbl METAJIJIOB, MOJIUMEPHBIC
MaTepHaIbl)

peakuuii B ObITY.

AHanu3UpoBaTh U KPUTUYECKU
OLICHMBATh UH(POPMALIMIO O BIUSIHUU
IPOMBIIIIEHHOCTH, CEITbCKOT0 X0341CTBa,
TPaHCIIOPTA U JIp. HA COCTOSTHUE
OKpY’KaroIlel Cpebl.

YMeTh 0Ka3bIBaTh MEPBYIO OMOIIb

IPU XUMUYECKUX 0XKOTaX U OTPABIICHUSAX.
[TpuHuMaTh yyacTue B 00CyX ICHUU
npo0IeM XUMUYECKON U IKOJIOTMYECKOM
HAIPaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3UIUIO IO ITpodsieMe 1
npearaTh BO3MOXHBIE ITyTH €€
peleHus

Hroro no paznmeny: 3
PezepBHOE Bpems 3
OBILEE UMCJIO YACOB 68

I10 TTPOI'PAMME
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