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denepanpHas paboyas mporpamMma 1o yueOHoOMY IpeaMeTy « XuMusy» (6a30BbIi
ypOBEHB) (MmpeaMeTHast 001acTh « EcTecTBEeHHO-HAaYYHBIC TIPEIMETHI») BKITIOYAET
MOSICHUTENIbHYIO 3aITUCKY, COJIEp)KaHne 00yUeHUs, TUTAaHUPYEMBbIE Pe3yIbTaThl
OCBOCHHUSI IPOTPAMMBI TI0O XUMUH, TEMAaTHYECKOE TUIAHUPOBAHUE.

[losicauTenpHas 3ammMcKka OTpakaeT OOIIME e W 3aJaddl HM3y4YeHUS XUMUH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX TMPEANOCHUIOK K €€ W3YYCHHIO O0Yy4JaroluuMUCH,
MECTO B CTPYKType Yy4eOHOro TUTaHa, a TakKe MOIXOIbI K OTOOpY comepX aHus, K
OTIPEJICIICHHIO TUTAHUPYEMBIX PE3yJIbTaTOB.

Conepxanne OOydYeHHS PACKPBIBACT  COJACpKATENbHBIE JIMHUW, KOTOPBIC
MpeaIaratoTcsl sl 0053aTeTbHOTO M3YYEHUSI B KaXKJOM KJIacCe€ Ha YPOBHE OCHOBHOTO
o01iero oOpa3oBaHusl.

[InanupyemMble pe3ylbTaThl OCBOCHHUS MPOTPAMMBI 10 XHMHH BKIIFOYAIOT
JUYHOCTHBIC, METaIllpeJMETHBIC PEe3yJbTaThl 3a BECh IMepuoa OOy4YEeHHsS Ha ypOBHE
OCHOBHOTO 0011IeT0 00pa30BaHUsA, a TAKXKE MPEIMETHbIC JOCTHKEHHUS OO0ydarolerocs
3a KaXJbIi ToJ 00y4YeHUsI.
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HOACHUTEJIBHAS 3AIINCKA

[IporpamMma o XuMuM Ha ypOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHMM K pe3yJbTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTelbHON MPOrpaMMBbl
OCHOBHOTO 00111eT0 00pazoBanus, npeactaBieHHbx B DI'OC OO0, a takxke Ha OCHOBE
dbenepanpHOI paboueli mporpaMMbl BOCIIUTaHUS U ¢ YIETOM KOHIICTIIIUY MPEToIaBaHus
yueOHOro mpeamera «XuMmus» B 00pa3oBaTebHBIX Opranu3amnusx Poccuiickoit
denepaunu.

[Iporpamma mo xumuu pazpaboTaHa C IEIbI0 OKa3aHHUS METOJAMYECKON MOMOIIU
YUHTEII0 B CO3/IaHUH pabodeli mporpaMMBbl 10 yueOHOMY TIPEAMETY.

[Iporpamma o xumMuu Aa€T MpEACTABICHUE O IENISIX, OOIIEH cTpaTeruu O0ydeHHs,
BOCIIUTAHWS W  Pa3BUTHUS  OOy4aroOmMUXCA CPEeACTBAaMH  y4yeOHOTO  TpeaMeTa,
yCTaHABIIMBaeT  oOs3aTelbHOE  MPEAMETHOE  COJACp)KaHHWe,  MpeaycMaTpuBaeT
pacrpeneneHue €ero Mo KijaccaM M CTPYKTYpUpPOBaHHME IO pas3fenamM U TeMam
IpOrpaMMBbl [0 XUMHUU, OIIPEAEIISIET KOJIMYECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKH
COJIEpKaHMsI, PEKOMEHIYEMYIO IMOCIEAOBATEIbHOCTh HM3YYEHUS XUMHUH C YYETOM
MEXMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€M, JIOTMKKM y4eOHOTo Tpolecca,
BO3PACTHBIX OCOOCHHOCTEH OOydYaromMXCs, OMpPEesieT BO3MOKHOCTH TMpeAMeTa JJis
peanuzanuu  TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
nmporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs, a Takke TpeOOBaHWN K
pesynbrataM OOy4YeHUsi XMMUU Ha ypOBHE LeJiell H3ydeHUs MpeaMeTa U OCHOBHBIX
BHJIOB YUeOHO-ITI03HABATEIIBHOU JEATCIPHOCTH 00YUYarOIIETOCs 110 OCBOCHUIO YICOHOTO
COJICpKaHMUS.

3HaHWEe XUMHH CIYXXUT OCHOBOW i  (OPMHUPOBAHUS  MHUPOBO33PCHHS
00y4aromierocsi, ero MpeJCTaBICHU O MaTepuaIbHOM €IUHCTBE MHpPA, BAXKHYIO POJIb
UTParOT GOPMUPYEMbIC XUMHUCH MPECTABICHUS O B3aMMOIIPEBPAIICHUSIX YJHEPTHUH U 00
ABOJIIOLIMM BEIIECTB B MPUPOJIE, O MYTIX PEUIEHUs IN100aJbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHUSL YEJIOBEYECTBA — CBHIPbEBOM, YHEPr€TUUYECKOM, NMHUILEBOM H 3KOJOTMYECKOU
6e30macHOCTH, TPOOIIEM 3PABOOXPAHCHUS.

N3ydenne xumuu: cnocoOCTBYET peaanu3ali BO3MOXKHOCTEH I caMOpPa3BUTH

1 (hopMuUpoBaHUs
KyJbTYpbl JIMYHOCTH, €€ 00med U (yHKIMOHAIBHOM T'PaMOTHOCTH; BHOCHUT BKJIAJ B
dbopMHUpOBaHUE MBIIJICHUS M TBOPUYECKUX CIIOCOOHOCTEH OO0YyYaroIMXcsi, HABBIKOB HMX
CaMOCTOSITEIbHON y4eOHOU JesITeIbHOCTH, IKCIIEPUMEHTANIBHBIX U UCCIEI0BATEIBCKUX
YMEHUM, HEOOXOIUMBIX KaK
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B TOBCEJHEBHOW J>KU3HU, TaK U B MPO(ECCUOHAIBHOU AESATEIBHOCTH; 3HAKOMHT CO
crienuPUKON HayYHOTO MBIIIUICHUS, 3aKIabIBAET OCHOBBI IIEJIOCTHOTO
B3IUISIA HA €IMHCTBO MPUPOIBI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM ATAllOM B
(opMHUpPOBaHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH 00YyYarOUIMXCsl; CIOCOOCTBYET
dbopMupOBaHUIO IIECHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B IKOJIOTMYECKOEe 0Opa3oBaHUE
o0y4Jaromuxcs.

JlaHHbIE HampaBjieHUST B OOYYCHHM XUMHH OOECHeYMBalOTCsA crenudukon
cojiep>kaHusi y4eOHOTro TpeIMETa, KOTOPBIN SBISETCS MeJarornuecku aaarnTupOBaHHBIM
oTpakeHHeM 0a30BOM HayKH XMUMHUH Ha ONPENeNIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIo oOIIero oOpa3oBaHUsi OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XWMHH, OCHOB
HEOPraHWYECKON XMMHUHM U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHATHUH OpraHUYE€CKOU
XUMHUH.

Crpyktypa cojaep)KaHus TMpPOrpaMMbl MO XUMUU Cc(opMHpOBaHA Ha OCHOBE
CUCTEMHOro mnoaxofa K €€ wu3ydyeHuro. CoaepkaHUE CKIAAbIBAETCS W3 CHCTEMBI
INOHATHM O XHUMHUYECKOM 3JIEMEHTE M BELIECTBE M CHUCTEMBI IOHATHH O XUMHUUYECKOU
pEaKLnH. O6e »9TH CHUCTEMBI CTPYKTYpHO OpraHU30BaHbl IO MPUHIUITY
IIOCJIEOBATEIILHOTO PAa3BUTUsl 3HAHUKW HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOTO YPOBHSI:

ATOMHOMOJICKYJISIPHOT'O YYE€HHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS,

[Tepunoanueckoro 3akoHa /[.11. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHUM;

YUEHHUS O CTPOECHUHU aTOMa U XUMUYECKOMN CBA3M; IPEICTABIEHUN 00

ANEKTPOJIUTHYECKON TUCCOLMUALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUA PACCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHU IOJYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, DPA3BUBAIOTCS TOCIEIOBATEILHO OT OJHOTO YpPOBHSA K
JIPYrOMY, BBITIONHAS (PYHKIMHA OOBSICHEHHS] W MPOTHO3UPOBAHUSI CBOWMCTB, CTPOCHUS H
BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TIOJIYYEHHUS U3y4aEMBbIX BEILIECTB.

OcBoeHue MporpamMMbl MO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO TIPEICTABICHUS
O XMMHYECKOW COCTABJISIFOLIEH HAYy4YHOM KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOU
MPUPOABI, LIEHHOCTHOI'O OTHOLICHWS K HAayYHOMY 3HAHUIO M METOJAaM IIO3HAHUA B
Hayke. M3ydeHue XMMHUM MPOUCXOJNUT C MPUBJICYEHUEM 3HAHWW U3 PaHEE U3YUYEHHBIX
yueOHbIX npeameToB: «Okpyxarouuii mup», «buonorus. 5—7 kinaccel» u «dusuka. 7
KJIACC.

[Ipn u3ydyeHUU XUMHUH MPOUCXOAUT (GOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOU
HayKl Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, MPAKTHUUYECKON esTeIbHOCTH
YeJloBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOTO
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npeaMera COCTOMT B (DOPMUPOBAHUM CUCTEMbl XMMHUUYECKUX 3HAHUW — Ba)KHEUIMX
(paKkTOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX MOJIOKEHHUH, JOCTYHMHBIX 000OLIEHUI
MHPOBO33PEHYECKOT0 XapakTepa, S3blKka HayKH, B MPUOOUIEHUU K HAYYHBIM METOJaM
MO3HAHUS TIPU HM3YYCHUU BEIIECTB U XUMUYECKUX peakiui, B (GOPMUPOBAHUU U
Pa3BUTHHU TO3HABATEIbHBIX YMEHUN U UX NMPUMEHEHUU B y4eOHO-TIO3HABATEIBLHOU W
y4eOHO-HUCCIEe0BATENbCKOM 1€ITebHOCTH, OCBOEHUH MTpaBui 0€30MacHOro 00paleHus
C BEIECTBAMU B MTOBCEAHEBHOM KU3HU.

[Ipy w3yyeHMM XUMUU HAa YpPOBHE OCHOBHOTO 001ero oOpa3oBaHUs BaXKHOE
3HaYEHUE MPUOOPENI TaKKe 1IeU, KaK:

dbopmMupoBaHue UHTEJJIEKTYaIbHO pa3BUTOU JMYHOCTH, rOTOBOM

K €aMO0Opa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEIBbHOMY TMPUHATUIO PEIICHUM,
CIOCOOHOM  aJanTUpOBaThCd K  OBICTPO  MEHSIOUUMCS ~ YCJIOBHUSIM  KH3HHU;
HAIPABJICHHOCTh 00YYEHUSI HA CUCTEMATHYECKOE MPUOOILeHHE 00yJatouuXCs
K CaMOCTOSITEJIbHOM IO3HABATEIbHON JESITEIbHOCTH, HAay4YHBIM METOJIaM MO3HAHUS,
(GOpMUPYIOIIMM MOTHBALIUI0 U PAa3BUTHE CIOCOOHOCTEW K XUMHUHU; OOecreyeHue
YCIIOBUHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YYaIOIIUMHUCS OIbITa Pa3HOOOpa3HOU
NEeSTENbHOCTH, TIO3HAHWUS W CaMOIO3HAHHWA, KIIOUEBBIX HAaBBIKOB (KIJIFOUEBBIX
KOMIIETCHIMI), HWMEIOUIMX YHUBEPCAJIIBHOE 3HAYEHWE JUIsl Pa3IMYHBIX BHJIOB
HesTeNnbHOCTH; (GopMHUpOBaHUE O00IIeH (YHKIMOHATBFHOM W €CTeCTBEHHO-HAYYHOM
IPAMOTHOCTH,
B TOM YHUCJI€ YMEHHI OOBSICHATH U OILICHUBATH SIBIICHUS OKPY>KAIOIIETO MUPA, UCTIONb3YS
3HAHUS U ONBIT, MOJYYECHHBIE MPU HU3YYCHUH XUMUHU, NPUMEHATh MX MPU PELICHUU
npoOsieM B TIOBCEIHEBHOM >KM3HH M TPYIOBOH JAESATENBHOCTH; (HOPMHUPOBAHHUE Y
oOy4Jaromuxcs TYMaHUCTHUYECKHX OTHOIICHUHN, MOHWMAHUS IIEHHOCTH XUMUYECKHUX
3HaHUW JUIs1 BBIPAOOTKH HKOJIOTUYECKH LIE€JIeCOOOpa3HOTO IMOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTH B LEIAX COXPAHEHMS CBOErO 3/I0pPOBbSI U OKpYXKarollen
MIPUPOJTHOM Cpeibl; pa3BUTHE MOTUBALMU K 00YUEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCIUTAHUIO HA OCHOBE YCBOCHHUS 00II€YEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpY IPOQUIIS U HAMPABICHHOCTH JAJIbHENIIETO 00yUEHHUS.

OO6uiee 4Kciio 4acoB, pEKOMEHAOBAHHBIX JJIsl U3yYeHUs XxuMuu, — 136 yacoB: B 8
KJacce — 68 4acoB (2 yaca B HeJllento), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIO).

JUIst KaXXJ10T0 Kjiacca MpeyCMOTPEHO Pe3epBHOE yueOHOE BpeMs, KOTOPOE MOKET
OBITh  HCHOJB30BAHO  yYaCTHUKAMU  OOpa3oBaTEIBbHOIO  IMpolecca B IMENIIX
dbopMUpOBaHUS BapUATUBHOM COCTABISIONIEH COJEpKAaHMS KOHKPETHOW pabodei
nporpammbl. [Ipu 3ToM oOsi3aTenbHast (MHBapUAaHTHAs!) YacTh COJEpKaHUS MPEIAMETA,
YCTAHOBJICHHAs] MPUMEPHOW paboueld mNporpaMMmoi, U Bpems, OTBOJUMOE Ha €€
U3YYEHHE, TOJKHBI OBITh COXPAHEHBI MOJTHOCTHIO.
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COIAEPKXAHHUE OBYYEHUA

8 KJIACC llepBoHayajibHble XUMHUYECKHE MOHSATHS
[Ipenmer xumuun. Posb XuMuU B KU3HU YeJIOBEKA. XMMUS B CUCTEME HayK. Tena u

BemecTBa. Ou3nueckue CBOMCTBA BEIIECTB. ATperaTHoe COCTosiHuE BemecTB. [lonaTue
0 MeToJlax Mo3HaHus B xuMuu. YUucteie BemecTBa M cMmecu. CrocoObl pas3ieieHus
CMeECeM.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE d71eMEHThl. CHMBOJIBI XUMHUYECKUX DJIEMEHTOB.
[IpocThie U clioXkHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckass ¢opmyna. BajgeHTHOCTh aTOMOB XMMHUYECKHX D3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHocuTenbHas aTomMHas Macca. OTHOCUTETbHAs
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO 3JIEMEHTA B COCIMHCHUU.

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3auMoOCBSI3b  KOJTMYECTBA,
Macchl U YUCJa CTPYKTYPHBIX €IUHUIL BelecTBa. Pacy€Trl mo gopmynaM XUMHUUYECKUX
COEeIMHEHUH.

Pu3nuecKrue U XUMUYECKHE SIBIICHUS. XUMHUECKas peakluus U €€ MpUu3Haku. 3aKOH
COXpaHEHHUs] MacChl BEIIECTB. XMMHUUYECKHE ypaBHeHHs. Kiaccudukanus XUMHUECKUX
peakuuii (CoeIMHEeHUs, Pa3NIOKEeHUs, 3aMeIeHUs, 0OMeHa). Xumuyeckull 9KCnepumeHm:

3HAKOMCTBO C XWMHUYECKOW TMOCYAOH, MpaBujiaMu paldOThl B JabopaTopuud u
npuéMaMu oOpalieHuss ¢ J1abopaTOpHBIM O0OpYJAOBaHHWEM, H3yUYCHHE M OIHCAHHE
(GU3UIECKUX CBOMCTB OOpa3IOB HEOPTaHMYECKHUX BEIIECTB, HAONIOACHUE (DU3NUECKUX
(Tu1aBieHue BOCKa, TasHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHACHCAIUS
BOJbI) W XUMHUYECKHX (TOpPEHHE CBEYHM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH,
B3aMMOJICCTBUE MeJa C KHUCIOTOH) SIBIEHHUM, HAOIIOJNEHUE M OMUCAHWE MPU3HAKOB
MPOTEKAHMs] XMMHUYECKUX peakuuid (pa3joKeHHe caxapa, B3auMOJCHCTBUE CEpPHOI
KHCIIOTBI C XJIOpuUaIoM Oapus, pasioxenue ruapokcuna meau (ll) mpu narpeBanuw,
B3aMMOJICHCTBHE Kene3a ¢ pactBopoM conu mea (I1), n3yuenue cnocoboB pa3eneHus
cMecedd (c TIOMOIBI0 MarHuTta, QUIBTPOBAHWE, BBIMIAPUBAHUE, JTUCTUIUISAIINS,
xpoMartorpadus), MPOBEICHHE OUYUCTKU MOBAPEHHOW COJM, HAOIIONCHUE U ONMUCAHHE
pEe3yIbTaTOB MPOBEACHUS OMbITAa, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUsI MAacChl,
CO3JlaHhe MoJienell MoJeKyn (IIapocTepKHEBBbIX). BakHeillime mpeacTABUTEN
HEOPraHUuYeCKUX BellecTB

Bo3znyx — cmech razoB. CoctaB Bo3myxa. Kwucinopom — 3J€eMEHT W TPOCTOE
BelecTBo. HaxoxieHue kuciopoaa B Npupoje, pu3nueckue U XMMUYECKHE CBOWCTBA
(peaxkuuu ropenus). Oxcunpbl. Ilpumenenue kuciopoma. CrocoObl TOTy4YEHUS
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KHCJIOPOJIa B Ja0OpaTOpUU W MPOMBINIIEHHOCTH. KpyroBopoT kuciopojia B Ipupo/Ie.
O30H — ajutoTponHas MoaU(UKAIKS KUCIOPOaa.

TemoBo#t 3P heKT XUMMUUECKON peakluy, TEPMOXUMUYECKUE YPABHEHUS, SK30- U
SHJIOTEPMHUYECKHE PeaKMu. TOMIMBO: Yroib U METaH. 3arpa3HEHUE BO3yXa, YCUICHUE
MapHUKOBOTO A PeKTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon — sneMeHT u mpocToe BelecTBO. HaxoxkaeHue Bomopoaa B HPUPOJE,
bu3nUecKkue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI nmojyueHus. Kuciaorsl u
COJIH.

Momnsipabiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue cBOMCTBa BOAbl. Boma kak pactBoputenb. PactBopsl. Hackienasie u
HEHACBIIIEHHBIE pacTBOPBI. PacTBOpUMOCTH BelllecTB B BoAe. MaccoBasi 10715 BEIlleCTBa
B pacTBOpe. XUMHUYECKHE CBOMCTBa BoJbl. OcHOBaHUA. Poib pacTBOPOB B MpUPOJIE U B
KW3HU yesioBeka. KpyroBopoT Bojbl B mpupojie. 3arpsisHEHHE NpUpoaHbIX BoJ. OxpaHa
Y OYMCTKa MPUPOIHBIX BOJ.

Knaccudpuxanus Heopranmdeckux coeauHennit. Oxcunbl.  Knaccudukarms
OKCHJIOB: coJjieobpasyromiue (OCHOBHBIE, KHUCJIOTHBIE, am(poTepHbIE) 151
Hecoseobpasyromue. Homenkiatypa okcusoB. @u3nyeckue U XUMHYECKHE CBOMCTBA
okcuoB. [lonydyenue okcuaos.

OcnoBanusi. Knaccudukaiusi ocHoBaHUM: MENOYM U HEPACTBOPUMBIE OCHOBAHHMSI.
Homenkmarypa ocHoBanuii. @Duznyeckne W XUMHYECKHME CBOMCTBA OCHOBAHUM.
[Tomyuyenune oCHOBaHUM.

Kucnorel. Knaccudukamus kucinor. Homenkimarypa kucior. Pusndeckue W
XUMHUYECKHE CBOMCTBA KUCIOT. P akruBHOCTH MeTamioB H.H. bekerona. [lonyuenue
KHUCJIOT.

Conu. Homenkiatypa coneil. @u3nueckue U XuMUUECKUE CBOKMCTBA COJIEH.
[Tonydenue comei.
['eneTnueckas cBs3b MEXAY KJIACCAMH HEOPIraHUUYECKUX COCIMHEHUN. Xumuueckuu

IKCnepumernm:

KaueCTBEHHOE ONPEACIICHUE COJAEpPKaHMUsl KHUCIOpPOoJla B BO3JyXe, MOJIYyYEHHE,
coOupaHue, pacrmo3HaBaHWE W HW3yYEHHWE CBOWCTB KHUCJIOpOAa, HAOIIOaEeHNE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJOM M YCIOBHUS BO3HMKHOBEHHS M MPEKPAILCHUS
ropeHus (Mmokapa), O3HaKOMJIEHHE C OoOpa3laMh OKCHIOB U OIMCAaHUE WX CBOWCTB,
noJiyuyeHue, coOHupaHue, pacro3HaBaHUE M H3YyYEHHE CBOWCTB BOJIOpOJia (TOpeHue),
B3auMojiclicTBUe Bojopoaa ¢ okcugoM wMeau (ll) (BO3MOXHO HCIOIB30BaHHE
BHJICOMATEepUAJIOB), HaOJI0JeHHE OO0pas3oB BEHIECTB KOJUYECTBOM |  MOJb,
HCCIIeIOBAaHUE OCOOEHHOCTEN PACTBOPEHMSI BEIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
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IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIEH PacTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJIbI C METa/lIaMu (HAaTpUEeM M KajblieM) (BO3MOXHO
MCII0JIb30BaHUE BUJEOMATEPUAJIOB), HCCIIeJOBaHUE 00pa31l0B HEOPTAaHMUYECKUX BEIIECTB
pPa3IUYHBIX KJIACCOB, HAONIOJCHHE W3MEHEHHUS OKpAacKM HHIMKATOPOB B pacTBOpax
KHUCJIOT U 1Iesioue, nzydenue B3aumozeiictus okcuaa meau (1) ¢ pactBopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJJlaMHy, peakluil HeHTpaau3alnu, IoJy4eHne HepacTBOPUMBIX
OCHOBAaHMMW, BBITECHEHHME OJIHOTO METajula JAPYTMM M3 pacTBOpa COJIM, pEILICHUE
HKCIIEPUMEHTANIBHBIX 3aJlad 1o TeMme «BaxHelmue Kiacchl HEOPraHMUYECKUX
COCMHECHUIN.

Hepuoanueckui 3akoH U Ilepuoauyeckass cucrema xumu4yeckux Jjiemenros /.M.
Menzaeneesa. Crtpoenne aTOMOB. Xumuyeckas CBA3b.
OKHCcaANTEeTbHOBOCCTAHOBUTEIbHbBIE PEAKIMHA

[TepBbie OMBITKU KIacCU(PUKAIIMK XUMUUYECKUX AeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (ILI€JIOYHBIC U 1IEJIOYHO3EMENIbHBIC METAJIJIbI, TAJIOT€HbI, THEPTHHIC
rasbl). JEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHBIC OKCUIBI U THIPOKCHUIBI.

[Tepuonnueckuit 3akoH. Ileproamyeckas cucteMa XMMHYECKUX 3yeMeHTOB JI[.U.
MenneneeBa. Kopotkonepuonnass u uHHonepuojHas ¢dopmel [lepuonnueckoit
cucteMbl XuMudeckux 3iieMeHToB .M. Menneneesa. [lepuoas! u rpynnsl. @Pu3ndecKui
CMBICJI TOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIAa U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHbIX sfep. M3orombl. OnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX 000J0YEeK aTOMOB IMepBbIX 20 XMMUYECKUX 3JIeMeHTOB Ilepmonnueckoit
cuctembl JI.MI. MenneneeBa. XapakTepUCTUKAa XUMHYECKOTO 3JJIEMEHTA IO €ro
nonoxenuto B [lepuonnueckon cucreme /.M. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUSA pajJuyca aTOMOB XMMHUUYECKUX DJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U EPHUOJIAM.

3nauenue Ilepuomuueckoro 3axkoHa u Ilepmoguyeckold CHUCTEMBI XUMHYECKUX
AJIEMEHTOB ISl Pa3BUTHUS HayKu U npakTuku. .M. Mennenees — yu€HbIi U rpax JaHUH.

Xumuueckas cBsa3b. KoBanmeHTHass  (mosisipHas W HEMOJISIpHAs)  CBSI3b.
DIEKTPOOTPHUIIATEIBHOCTh XUMHUYECKUX JIEeMEHTOB. IOHHAs CBS3b.

Crenenp okuciaeHus. OKHCIMTEIbHOBOCCTAHOBUTENbHBIE peakuuu. I[Iporecch

OKHCIICHHSI W BOCCTaHOBJIEHHS. OKHCIMTEIN W BOCCTAHOBHUTEIH. Xumuueckui
IKcnepumernm.

n3ydeHue oOpas3lOoB BEIIECTB METAUIOB W HEMETAUIOB, B3aWMMOJCHCTBHUE
THAPOKCHIAa IMHKA C pacTBOpaMHU KHCJIOT U IIIEJIOYeH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKINil (TOpEHHE,
PEeaKIUM Pa3IoKEHUs, COCTUHECHUA).
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Meswcnpeomemuvie ces3u
Peanuzamus MexXnpeIMETHBIX CBSI3€ MNpU HU3YYEHHUHM XUMHM B & Kiacce

OCYIIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOIINX eCTECTBEHHOHAYUHBIX MOHITHIA, TaK
U TOHSATHH,  SBISIOUIMXCA  CHUCTEMHBIMH IS OTACIBHBIX  IPEAMETOB
€CTECTBEHHOHAYYHOTO IIUKJIA.

OOmue ecTecTBEHHOHAYYHBIE MOHSATHS: HAYIHBIN (aKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHanmu3, CHUHTE3, KiIacCupUKalus, TMEePUOAUYHOCTh, HAONIOJCHNUE, DJKCICPUMEHT,
MO/JICTHPOBAHKE, U3MEPEHHE, MOJICIb, SIBIICHNUE.

®dwusmuka: maTepusi, aToM, SJICKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, H30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYNa, DSJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, a3, (PU3UYECKHE BEITUYHMHBI, CIUHUIBI W3MEpPEHUS,
KOCMOC, TUTaHEeTHI, 3BE3/161, COIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJBI, TOJE3HbIE
MCKOITaeMbI€, TOTUTMBO, BOJTHBIC PECYPCHI.

9 KJIACC BemecTBO H XMMHYECKAs peaKkius
[Tepuognueckuit 3akoH. Ileproanyeckas cucreMa XUMUYECKHX 3yeMeHToB [I.H.

MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaIMs, KaJbLUSI U UX COCTMHEHUN B COOTBETCTBUU
C TIOJIO’KEHHEM 3JIEMEHTOB B [leproandeckoil cuctemMe U CTpOCHUEM MX aTOMOB.

CtpoeHue BelecTBa: BUJbl XUMUYECKOU CBSI3U. THIBI KPUCTATIIIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILECTBA OT TUMNA KPUCTALUIMYECKOM PEmETKA W BHUIA
XUMHYECKON CBSI3H.

Kimaccupukanys W HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB. XUMHUUYECKHUE
CBOMCTBA BENIECTB, OTHOCAIIMXCA K PA3JIUYHBIM KJIacCaM HEOPTraHUYECKUX COCTUHECHU,
FEHETUYECKAs CBSA3b HEOPTraHMYECKUX BEIIECTB.

Kiaccudukanys XuMAYECKUX peakIuil 10 pa3IMdHbIM MpU3HaKaM (110 YUCIy U
COCTaBY y4YacTBYIOIIUX B PEAKIIMH BEIICCTB, IO TEIIOBOMY 3 (EKTy, 110 M3MEHEHHUIO
CTEMEeHENW OKHUCJICHUS XUMHUUYECKHUX OJJEMEHTOB, IO OOpaTHUMOCTH, IO Y4YacTHIO
KaTajau3aTopa). IK30- U SHJAOTCPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE YPAaBHCHUS.

[lonsiTue o ckopocTH xumuueckod peakuuu. IloHstue 00 o00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKHUX peakiuusx. I[loHSTHEe O TOMOT€HHBIX M TETEPOTCHHBIX
peakuusax. Ilonstue o katamuse. [IoHATHE O XUMHUYECKOM paBHOBECHH. {DaKTOPHI,
BIIMSIFOIIAE HA CKOPOCTh XUMHYECKOHW pEaKIUh ¢ TOJOXKEHHE XUMHYECKOTO
pPaBHOBECHS.
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OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHOMN peaKkuu. CocraBieHue YPaBHEHUM
OKHCIIUTEIbHOBOCCTAHOBUTENBHBIX PEAKIMNA C UCIOJIb30BAaHUEM METO/IA dJIEKTPOHHOTO
OaJytaHca.

Teopust DNEKTPOJIUTHUECKON JUCCOLMALMHU. OJIEKTPOIUTHI W HEDJIEKTPOJIUTHI.
Katnonsl, anHumoHbl. MexaHU3M JHUCCOLMAIMK BEIHIECTB C Pa3JIMUYHBIMU BHJIAMHU
XUMH4ecKor cBs3u. Crenens auccouuanuu. CUIIbHbBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiun moHHOro oOMeHa. YcCJOBHS NPOTEKAaHHs] pPEAKUUd HOHHOrO OOMEHa,
NIOJIHBIE U COKPAIIEHHBIE MOHHBIE YpaBHEHHMS peakuuil. CBOMCTBA KUCIOT, OCHOBAaHUM U
COJIEM B CBETE MPEJCTaBICHHUIN 00 AIEKTPONMTHYECKON auccoruanuu. KauecTBeHHBIC
peakiuu Ha noHkbl. [loHsTHE O THIpONIM3E Cconel.

Xumuueckuti sKcnepumenm.

03HAKOMJIEHUE C MOJIEIISIMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX BELIECTB
— METAJJIOB M HeMeTaJuloB (TpaduTta u anmasa), CI0KHBIX BEIIECTB (XJIOpHUAA HATPHS),
UCCJIEOBAaHUE 3aBUCHMOCTH CKOPOCTHM XHMHUYECKOW peakuuu OT BO3JIEUCTBUA
pa3snuUYHBIX (HAKTOPOB, HCCIEAOBAHHME JJIEKTPOIMPOBOJHOCTH PACTBOPOB BEIIECTB,
npolecca JUCCOLUMAlMKM KHUCIIOT, MIE04Ye U cojiel (BO3MOKHO MCIIOJIB30BAHUE BUAECO
MaTEPHUAJIOB), IPOBEICHUE OMBITOB, MJUTIOCTPUPYIOIIUX MPU3HAKA TPOTEKAHUS PEAKIIUN
MOHHOTO OOMeHa (00pa3oBaHUE OCajKa, BhIJEICHUE ra3a, 00pa3oBaHUE BOJIbI), OIBITOB,
WUTIOCTPUPYIOMINX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaklUil (ropeHue,
peaKkiuu pa3iioKEeHUsl, COCIUHEHHMs), PACMO3HABAHME HEOPraHMYECKHUX BEIIECTB C
NOMOIIbI0 KAYECTBEHHBIX PEaKIUN HAa HMOHBI, PEIICHHE HKCIEPHUMEHTAIbHBIX 3a]a4.
HeMmeTa/ibl U X COeTMHEHHUS

O6mrast  xapaktepuctuka rajoreHoB. (OCOOEHHOCTH  CTPOCHHSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne W (HU3MYECKHUE CBOWCTBA TMPOCTHIX
BEILIECTB — rajlor€HOB. XMMHUYECKUE CBOWCTBA Ha MpUMeEpe Xjopa (B3aHUMOJEHCTBUE C
MEeTaJUIaM{, HEMeTaJylaMH, Imienodamu). XJjopoBogopon. ConsiHag — KHCIOTa,
XUMHWYECKHE CBOMCTBA, MOJIydeHUE, MpUMEHEeHUE. J[elcTBrE XJIopa M XJIOPOBOAOPOAA
Ha OpraHu3M 4ejoBeka. BaxHelue XJI0pUuibl U UX HAXOXKIEHUE B IPUPOJIE.

O6miast xapaktepuctuka odmeMeHTOB VIA-rpynmbel. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHne u (Qu3MdecKkue CBONCTBA
MPOCTHIX BEMIECTB — KHUCJIOPOJIa U CEphl. AJUIOTPONHBIE MOAUGDUKAINK KHUCIOPOaA H
ceppl. XHUMHUYECKHME CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHHe, (UINYECKUE U
XUMUYecKre cBoMcTBa. OKCHUJIBI CEPBI KAaK MPEACTABUTEIN KUCIOTHBIX OKCUI0B. CepHast
KHCJIOTa, (pU3NUecKue U XUMHUUYECKuEe CBOMcTBa (0OIIMe Kak MpeACcTaBUTENs Kiacca
KHUCJIOT #  crneuuduyeckue). XUMHUYECKHE  peaklMH, JieKalllhe B  OCHOBE
MPOMBIIIEHHOTO CHOco0a TMOJIy4eHUs] CEepHOM KHCIOThl. I[IpuMeHeHHne cepHou
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kuciaoThl. CoIM  CEepHOM KHUCIOTHI, KAueCTBEHHAs peakuus Ha Cylb(paT-HOH.
Haxoxxnenue cepbl M €€ COEOMHEHHM B Ipupoac. XHUMHUYECKOE 3arps3HEHUE
OKpYXalolel cpefibl COEIUHEHUSIMHU CEPbl (KUCIOTHBIE 10KIH, 3arps3HEHUE BO31yXa U
BOJIOEMOB), CITIOCOOBI €ro MPeI0TBPAICHUS.

O61as xapakrepuctuka 351eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIECHMS. A30T, paclpoCTpaHEHUE B MPUPOE, PU3HUECKHUE U
xuMudeckue cpoiictBa. KpyroBopor azora B mpupoje. AMMuak, ero (u3HuecKue u
XUMUYECKHE CBOMCTBA, MojiydeHue u npumeHenne. Conu aMMOHUS, UX PU3HUECKUE U
XUMHUYECKHE CBOWMCTBa, mpuMeHeHune. KauecTBeHHass peakidss Ha HOHBI aMMOHWUSI.
A3oTHas kucioTa, e€ mojiyueHue, (puanyeckue U XMMUYECKHe CBOMCTBa (00IIME Kak
Ipe/ICTaBUTENS KJlacca KUCIOT U crienuduyeckue). Mcnonb3oBanue HUTPATOB U cojiel
aMMOHHMSI B KayeCTBE MHUHEPAJIBHBIX YAOOpeHHH. XHUMHYECKOe 3arpsi3HEHUE
OKpYXalolen cpeabl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXIH, 3arpsi3HEHUE BO3/lyXa,
nmouBbl U Boj0EMOB). Docdop, amnorponHbie Moaudukanuu Gocdopa, husznyeckue u
xumuueckue corctBa. Okcupa dochopa (V) u docdhopnas kucinora, puznueckue u
XUMHYECKHE CBOMCTBa, mnonydeHue. Hcnonws3zoBanue QocdatoB B KauecTBe
MUHEPAIBHBIX YA0OOPEHHIA.

O6miass xapaktepuctuka »dieMeHTOB |VA-rpynmnbl. OCOOCHHOCTH CTpPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKHUCICHHS. YTIEpOJ, ajuIOTPOIHbIE MOAU(PUKALINH,
pacupocTpaHeHue B Mpupone, (U3MUECKHe U XUMHUYECKHE CBOMCTBA. AncopOrus.
Kpyrosopot yrinepona B npupone. Okcuapl yriepoaa, ux GuU3HUeCKHue U XUMUYECKUE
CBOICTBA, JCHCTBUE HA KUBbIE OPTaHU3MBbI, IOJyYEHUE U MPUMEHEHHUE. DKOJIOTHUYECKUE
npoOJIeMbl, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V), rumores3a rio0aabsHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIA 3P ¢deKT. YrombHas KuciaoTa u e€ conH, UX (U3UYECKUE H
XUMUYECKHE CBOICTBA, TNOJyYeHUE U mNpuMeHeHue. KauecTBeHHas peakiusi Ha
kapOoHatuoHbl. VMcnons3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U
CEJIIbCKOM XO3SMCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAUHEHUSX
yriepoaa (MeTaH, 3TaH, ATUJIEH, alETWUJIEH, ATaHOJ, TJIMIEPUH, YKCYCHAas KHCIIOTA).
[IpupoaHble UICTOUYHUKHU YTIIEBOAOPOAOB (Yroib, IPUPOIHBIN ra3, HeTh), IPOTYKTHI UX
nepepaboTku  (OCH3WH), WX PpPOJAb B OBITY HW MNPOMBIIUICHHOCTH. IloHsATHE O
OMONOTUYECKN BAKHBIX BEIIECTBAX: XKUPAX, O€IKax, YIJIeBOJaX — U UX POJU B JKU3HU
yesoBeka. MarepuainbHOE €IMHCTBO OPTraHUYECKUX U HEOPTAHUYECKUX COSUHECHUM.

Kpemnuii, ero ¢pusnueckue u XuMHUUYECKUE CBOMCTBA, MOJYYEHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6uue npeacrtaBienus 006 okcuae kpemaus (1V) u
KpeMHueBOM kuciiote. CUIIMKaThl, UX HCMHOJb30BaHHWE B OBITY, B MPOMBIIUIEHHOCTH.
Baxnelimue cTpouTenbHble MaTEpHANbl: KEepaMUKa, CTEKJIO, LIEMEHT, O€eTOH,
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xene300eToH. [Ipobnembl 6€30MacHOTO MCMONb30BAaHUS CTPOUTENBHBIX MaTEPUAIOB B
MOBCEAHEBHOM )XU3HU. XuMUuecKui IKCnepumenm:

M3yueHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-MOHBI M HAOJIOJACHUE MPU3HAKOB HX
MIPOTEKAHMUS, OMbBITHI, OTPaXKaroIIMe GU3NIECKUE U XUMUYECKHE CBOMCTBA TaJIOT€HOB U
WX COeAMHEHUN (BO3MOXXHO HCIOJIb30BAHHE BHUIEOMATEpPUATIOB), O3HAKOMJICHHE C
oOpaznamMu  XJI0puJioB (TalOT€HUIOB), O3HAKOMJICHHME C oOpa3lamMu cepbl U e
COeTMHEHUAMH (BO3MOYXHO HCIIOJIB30BaHUE BUEOMATEepraIoB), HaOIOICHUE Mpolecca
oOyTJIMBaHUS caxapa Io/l JeHCTBUEeM KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, U3YUCHUE
XUMHUYECKUX CBOWCTB pPa30aBIICHHOW CEPHOM KHCIOTHI, MPOBEACHHUE KAYECTBEHHOU
peakiuu Ha cyib(aT-uoH U HAONIOJeHUE MpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C
dbu3uyeckumMu  cBocTBaMM  azora, ¢dochopa W UX COCAUHECHHH (BO3MOXKHO
UCIIOJIb30BaHNE BHUJAEOMATEpHANOB), oOpa3liaMu a30THBIX U (PocOpHBIX yIOOpEeHUi,
noJiydeHue, coOupaHue, pacro3HaBaHUE M HM3YyUYCHHE CBOWMCTB aMMHUaKa, MPOBEJCHHE
KaueCTBCHHBIX pPEaKIMi Ha MOH aMMOHHUS M (ochaT-uoH ¥ M3yuyeHUE MPU3HAKOB UX
IPOTEKaHUsI, B3aMMOJECHUCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MENbIO
(BO3MOKHO HCTOJIB30BAHUE BUECOMATEPUATIOB), U3YUCHUE MOJENEeH KPUCTAILTUYECKUX
pem€Tok anMasa, rpadura, ¢GyiIepeHa, O3HAKOMIJIEHHE C MPOIECCOM aacopOuuu
PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEéM U YCTPOMCTBOM IPOTHBOTrasa,
noJiyueHue, coOWpaHue, pacro3HABaHME M W3yUYEHHE CBOWCTB YIJIEKHCIIOIO Trasa,
NpOBE/ICHNE KAayeCTBEHHBIX peaklMii Ha KapOOHAT W CWJIMKAT-UOHBI U HM3YyYCHHE
OPU3HAKOB  HMX  MPOTEKaHUs, O3HAKOMJICHME C  MPOAYKUHUEH  CUIMKATHOU
IPOMBILIJIEHHOCTH, PEUIEHUE SKCIEPUMEHTAIbHBIX 3aJay 1o Teme «BaxHeiimne
HEMETAJTbl U UX COEUHEHUS». MeTa/uIbl U UX COeJUHECHUSA

OO6miast xapakTepuCTHKAa XUMUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU HX
nonoxenusa B Ilepuoanueckoin cucreme xumuueckux 3neMeHToB .M. Menneneesa u
cTpoeHusi atomoB. CTpoeHHe MeTaioB. Meramnueckas CBsi3b U MeETaJUIMUecKas
KpUCTAJIMYECKAsT pelIETKa. OJNEKTPOXUMHUYECKHM psAJ  HANpsOKEHUH METaJuloB.
du3nueckue W XUMHYECKHE CBOMCTBa MeTaiuioB. OOmme crnocoObl MOMyYEHUs
METAJIJIOB.

[TorsiTHE O KOPPO3UM METAIITIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanb, 4yTyH, JIOpaTIOMUHUN, OpOH3a) U UX TPUMEHEHHUE B OBITY U MPOMBIILIEHHOCTH.

[Ileounble MeTambpl: MojoxkeHue B llepmogmueckonl cHUCTEME XHUMUYECKHX
snementoB J[.MI. MeHzaeneeBa, CTpOEHHME HMX aTOMOB, HAaXOXJICHUE B TMPUPOJIE.
dusnueckue W XMUMHUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIBI U
TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHne MEeI0UHbIX METANIOB U UX COSIMHECHUM.
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[I{es104yHO3EMENBHBIC METAJIIBI MAarHUM U KaJIbLUN: 1OJI0kKeHue B Ilepuoguueckon
cucTeMe XuMu4eckux 3neMeHToB .M. MenneneeBa, CTpoOeHHUE UX aTOMOB, HAXOXKICHUE
B npupone. Pusnyeckrue M XMMUYECKHE CBOMCTBA MAarHus M Kaublus. BaxkHeummne
COCIMHEHUs Kbl (OKCUZ, TUIAPOKCUM, cojin). KECTKOCTh BOABI U CHOCOOBI €&
YCTpPaHECHMUS.

AnroMuHUI: noJiokeHue B Ilepuoanueckoi cucreMe XuMu4eckux 3ieMeHToB J1.1.
MenzeneeBa, CTpOCHHUE aTOMa, HaXOXXIECHUE B npuponac. Pusnyeckue U XUMHUYECKUE
CBOICTBa antoMuHuUsA. AMpOTEepHbIE CBOMCTBA OKCHJIA U THAPOKCUIA ATFOMUHUSL.

XKeneso: nonoxenne B llepuonnueckoil cuctemMe XMUMHUYECKHX anemeHToB JI.I.
MenzeneeBa, CTpOEHHUE aTOMa, HaXOXKIECHUE B npuponae. Pu3nyeckue U XUMUUYECKUE
cBoicTBa xkenesa. Okcuasl, ruapokcuanl u conu xkemnesa (1) u xxenesza (111), ux cocras,

CBOMCTBA U IMOJTYUCHUC. Xumuueckuii dKcnepumernm.

03HaKOMJICHHE C 0Opa3liaMyu METAJJIOB U CIUIABOB, UX (PU3UUYECKUMH CBONCTBAMH,
U3YyUYCHUE  pe3yJIbTATOB  KOPPO3UM  METa/UIOB  (BO3MOXHO  HCIOJIb30BAaHUE
BUJIEOMAaTepHaIoB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCH/IA KAJIbIIM U HATPHUS C BOAOU
(BO3MO>KHO HCIIOJIB30BAHUE BUIEOMATEPHAIIOB), UCCIIEI0BAHUE CBOMCTB KECTKOM BOABI,
nmpolecca  rOpeHus — JKene3a B Kuciopoae — (BO3MOXKHO — HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), MPU3HAKOB NMPOTEKAHUS KAaU€CTBEHHBIX PEaKIMii Ha MOHBI (MarHus,
KalblMsl, alfoMuHUA, 1UHKA, kene3a (I1) u sxemeza (Il), menu (Il), mabGmronenue u
OMMCAaHUE TIPOLECCOB OKpAlIMBAHUS IUIAMEHUM HOHAMM HATpUA, KU W KaJbLUA
(BO3MOKHO HCIIOIB30BAaHHUE BHUACOMATEPUATIOB), HCCIEO0BaHUE aM(OTEPHBIX CBOMCTB
TUAPOKCUAA ATIOMUHHUS U TUAPOKCU]IA IMHKA, PEHICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10
Teme «BakHeuire MeTauibl 1 X COCAUHEHHS». XUMHUA U OKPY KA0IIas cpeaa

BemecTtBa u wmarepuanbl B TOBCEIHEBHOM JKM3HHM 4eJOBeKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB M XHMHUYECKHX peakiuii B ObITy. llepBas momoins mpu
XUMUYECKUX 0KOTaX U OTPaBICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpy)Kawomled cpelabl (OpenesibHas JOOMycTUMast
KoHIeHTpanus BemiecTB (nanee — IIJIK). Ponb xuMuu B pemieHUH HSKOJOTHYECKUX
npoOneM. Xumuueckuti 3KCnepumenm:

U3y4eHHE 00Pa3I[0B MaTEPUAIOB (CTEKIIO, CIIJIABBI METAJIOB, MIOJTUMEPHBIC

MaTepuasbl).

Meoicnpeomemmuvie cesasu
Peanuzamus MexXnpenIMETHBIX CBS3€M MpU HM3YYEHHHM XUMHM B 9 Kiacce

OCYHICCTBIACTCA YCPC3 HCIIOIB30BAHHC KaK O6IHI/IX CCTCCTBCHHO-HAY4YHbIX HOHﬂTHﬁ,
TakK u HOHHTHﬁ, ABJIAOIINXCA CHUCTCMHBIMH I OTACJIBbHBIX npcamMmcTOB
CCTCCTBCHHOHAYYHOI'O ITUKJIA.
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OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIN (DAKT, THIIOTE3a, 3aKOH, TEOPHSI,
aHanW3, CHUHTE3, KiIacCU(pUKAIMA, TCPHOJUIHOCTh, HAONIONCHUE, JKCIICPUMEHT,
MOJICIIMPOBAHUE, W3MEPECHHE, MOJECIb, SIBICHHE, MAapPHUKOBBIA A((PEKT, TEXHOJIOTHSI,
MaTepHaIbI.

dusnka: mMaTtepus, aToMm, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHI, W30TOIIHI,
PaaMOaKTHBHOCTh, MOJIEKYA, SJEKTPUICCKUN 3apsJl, MPOBOJHUKH, IMOITYIPOBOTHUKH,
JTUDJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEI0, 00hEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTa/UTMUECKas pEIIETKa, CIUIaBbl, (U3HUYECKHE
BCJIMYMHBI, CAUHHUIIBI W3MEPCHHs, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3IBI,
Connue.

buonorusi: ¢dorocuHTe3, nAbIXaHWe, OWocdepa, OIKOCUCTEMA, MHHEPAIbHBIC
yJI0OpEHHUsI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpANb, TOPHBIE MOPOJbBI, IOJIE3HBIC
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3YNbTAThl OCBOCHUS MPOTPaAMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUs
JOCTUTAIOTCA B XOJ€ OOYyYEeHHMs] XHUMHH B €IMHCTBE Y4YEOHONW U BOCHHUTATEIHbHOU
JESITETbHOCTU B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUNCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHUHATHIMH B OOIIECTBE TMPaBWIAMH W
HOpPMaMH TIOBEICHHMSI M CIIOCOOCTBYIOT MpoOIlecCaM CaMOIIO3HAHUS, CaMOpPa3BUTHUS H
COIMAIN3ALNHN 00YyYarOIINXCS.

JInaHOCTHBIE PE3yNbTATHI OTpa)xaroT TOTOBHOCTH oOy4Jarommxcs
PYKOBOJICTBOBAThCSI CHCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OPHEHTAIMI M PaCHIMpPEHUE
OTIbITA JIESITEIbHOCTH Ha €€ OCHOBE, B TOM 4HcCIe B 4acTh: 1) MaTPHOTHYECKOIO
BOCIIUTAHMSA:

[IEHHOCTHOT'O OTHOIIEHUS K OTCYECTBEHHOMY KYJIBTYpPHOMY, HUCTOPUYECKOMY U
HAy9YHOMY HACJCAWI0, TOHUMAaHUS 3HAYCHHWS XHMHYECKOW HAyKH B IKHU3HU
COBPEMEHHOI0 00IlleCTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHON uH(MOpManueil o
MEPEIOBBIX  JIOCTHKCHUSX ¥ OTKPBITUSX MHPOBOH H OTCYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOWCTBE MHpa 1 00IIECTBa;

2) rpa;xaaHCKOro BOCIIMTAHUSA:
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MIPECTaBICHUS O COIMAIbHBIX HOPMAX U MPaBUIIaAX MEKIMYHOCTHBIX OTHOIICHUN
B KOJUIEKTHMBE, KOMMYHHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHOMCCIIEI0OBATENBCKOM, TBOPUECKON U IPYTUX BUAAX ESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTH  IPU  BBINOJHEHUH  YYEOHBIX,
MMO3HABATEIBHBIX 33144, BBITIOJTHEHUU XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUH YICOHBIX
MPOEKTOB, CTPEMJICHHMS] K B3aMMOIIOHMMAHUIO M B3aUMOIOMOUIM B MPOLECCe 3TOU
y4eOHOU AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEIECHHE M MOCTYNKH CBOMX
TOBapUIIEH C TO3UIIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C Y4Y€TOM OCO3HAHMS
NOCJIEJICTBUHM TOCTYIKOB; 3) EHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM peakiuH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HaYKH M COCTAaBIISAIOIINE OCHOBY
JUIS. TIOHUMAaHHS CYIIHOCTH HAay4YHOW KapTUHBI MHUpa, TMPEACTaBiIeHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aMMOCBS3SIX UEJIOBEKa C MPUPOJHON CPEIO,
O pOJIM XUMHUU B TIO3HAHMHM O3TUX 3aKOHOMEPHOCTEH;  IO3HABaTEJIbHbIE MOTHBHI,
HalpaBJIiEHHbICE HAa TIOJIyYCHHE HOBBIX 3HAHUW MO XUMHH, HEOOXOAUMBIC IS
00BsICHEHHS HAOJI0JaeMbIX ITPOIIECCOB U SBJICHUI, TO3HABATEIbHOM, HH(POPMAIIMOHHOM
U UYWTATEIbCKOM KYyJIbTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHOM palbOThl C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEPaTypod, MJOCTYMHBIMU TEXHUYECKUMU
cpelncTBaMu HMH(DOPMAIMOHHBIX TEXHOJIOTHH; HMHTEpec K OOYYEeHUI0 U TO3HAHUIO,
TM0003HATEIBHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOpa30BaHHIO, MPOCKTHOH W
UCCJIeI0BATEIBCKOM EATEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPaBICHHOCTH M YPOBHS
oOydeHus B naybHeem; 4) (popMupoOBaHUs KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTU >KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 370POBBIO,
YCTAaHOBKHU Ha 3[I0POBBIN 00pa3 >KM3HU, OCO3HAHKE TTOCIECTBUN U HEMPUATHE BPEIHBIX
NpUBBIUCK (YMOTPEOJCHHUS aNKOTOJsl, HApKOTUKOB, KYypeHHs), HE0OXOAMMOCTH
coOmIoIeHUsI TpaBJl 0€30MACHOCTU MPU OOPAIICHUH C XMMUYECKUMHU BEIIECTBAMHU B
OBITY M peabHOU KU3HH; 5) TPYA0BOIr0 BOCTIMTAHUS:

MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOPECCHil U Tpyaa pa3IudHOro poa,
YBaKEHHE K TPYAy M pe3yJbTaTaMm TPYAOBOH NESITEIbHOCTH, B TOM YHKCIE HA OCHOBE
MPUMEHEHUS] MPEIMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIA BHIOOpP WHAMBUIYaTbHON
TPAaCKTOPUU TMPOAOJKEHHUS] O00pa3oBaHUsI € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX MHTEPECOB W NOTPEOHOCTEH, YCHEIIHOM
npoeCCUOHANLHON AEATEIbHOCTA U Pa3BUTHS HEOOXOJAUMBIX YMEHHM, TOTOBHOCTh
aJanTUpOBaThCA B IpoeccuoHanbHOM cpeje; 6) IKOI0ru4ecKoro BOCUTAHUS

9KOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIICHHUE K IPUPOJI€ KaK HCTOYHUKY KU3HU
Ha 3emJjie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAaHUE [IEHHOCTH 3I0POBOT0 U OE30MacHOI0

oOpa3za JKHM3HM, OTBETCTBEHHOE€ OTHOUIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U
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IICUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIONEHUs IpaBUi 0€30I1aCHOTrO
MOBEAECHUS MpU pabOTe C BEIIECTBAMHU, a TAK)KE B CUTYALHSX, YTPOKAIOIIHUX 310POBBIO
Y KU3HU JI0fIei; CHOCOOHOCTH MPUMEHATH 3HAHUS, IOJydaeMble IPU U3yUYECHUU XUMUH,
IUI pELIeHUs 3a7ay, CBA3aHHBIX C OKPYKAIOIIEH IIPUPOAHOM CPEOU, I MOBBILICHUS
YPOBHS SKOJIOTMYECKON KYJIbTYpbl, OCO3HAHUS TJI00AJIBHOTO XapakTepa 3KOJIOTHYECKUX
npobieM W NyTed HUX pelIeHUs IOCPEACTBOM METOAOB XHMHH, 3KOJOTHYECKOIO
MBIIIJICHNS, YMEHUS PYKOBOJACTBOBATLCSA UM B IO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B coctaBe wMmeTanpeaMeTHBIX PE3YJAbTATOB  BBIACISIIOT 3HAYUMBIC TUISt
dbopMupoBaHUsT MUPOBO33PEHUS OOIICHAYyYHbIE TOHATHUS (3aKOH, TEOPHUS, MPHUHIIUII,
runoresa, Gpakrt, CUCTEMa, MPOIEeCC, SKCIEPUMEHT U JIPYroe.), KOTOPhIE MUCIOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEIMETax W MO3BOJISIOT Ha OCHOBE 3HAHUM U3 ITHUX
npeaMeToB (GOpPMHUPOBATH MPEACTABICHUE O IICJIOCTHONW HAy4YHOW KapTUHE MHpa, U
YHUBEpCAJIbHbIE  y4yeOHble  JeicTBUS  (MTO3HABATENbHbIE,  KOMMYHUKATHBHBIE,
PETYISITUBHBIE), KOTOpble obOecrneunBaroT  (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIILHOMY TJITAHUPOBAHUIO U OCYIIECTBICHHUIO yUeOHOM 1eITeTbHOCTH.

Ilo3HaBaTeIbHBIC YHHBEPCAJIbHbIEC Y4eOHbIe JeiicTBUS Ba3oBbie
Joruvyeckue aeicTBHUA:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TPU OCBOCHUU 3HAHUM
pPacKphIBaTh CMBICII XUMHUYECKHUX MOHATHUH (BBIIENATH WX XapaKTEpHbIC IMPU3HAKH,
YCTaHABIIUBaTh B3aMMOCBS3b C JAPYTMMHU IOHATHUSIMH), WCIOJIb30BaTh MOHATHS  JJIs
OOBSICHEHUS OTHCNBbHBIX (PAKTOB U SIBIICHUN, BHIOMPATH OCHOBAHUS W KPUTEPUHU IS
KIaccu(UKAIMU XUMUYECKUX BEIIECTB M XUMHUYECKUX pEaKlud, YCTaHaBIMBAThH
MIPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YE€HHUS, CTPOUTH JIOTUUYECKHUE
paccyxneHusi (MHAYKTUBHbIC, ACAYKTUBHbIC, MO AaHAJIOTUM), [eJaTh BBIBOABI U
3aKJIIOYEHHMS; YMEHUE MPUMEHSTh B MpOLIECCe MO3HAHUSA TMOHATUS (TpPEeAMETHBIE M
METanpeMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, MCIOJb3yeMbl€ B XUMUH,
mpeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMBIE B XHUMHH MOJEIBHBIC MPEACTABICHUS —
XUMUYECKUI 3HAaK (CMMBOJI DJJIEeMEHTa), XuMuueckas ¢Gopmyla U ypaBHEHHE
XUMUYECKOW peaKkIuu — MPU PElICHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUYETOM 3TUX
MOJICIBHBIX TPEACTABICHUN BBISBIATh U XapaKTepU30BATh CYIIECTBEHHbIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB M XMMHYECKUX PEAKIUMA, BBIABISITH
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o0lmme 3aKOHOMEPHOCTH, MPUYMHHO-CIEICTBEHHbIE CBSI3M M MPOTUBOpPEYHs B
M3y4aeMBbIX IIpolieccax U sBiIcHuAX. bazoBble Hcce10BaTEeIbCKUE ACHCTBUS

YMEHUE UCIOIb30BaTh IIOCTaBJIEHHBIE BONPOCHI B KA4YECTBE HWHCTPYMEHTA
MO3HAHUA, a TaKXKE€ B KAaueCTBE OCHOBBI Il (POPMHPOBAHUS TUIIOTE3bl MO MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKACHHI; MPUOOPETEHUE OMbITA MO IUIAHUPOBAHUIO,
OpraHu3alid U NPOBEJCHUI0 YUYECHHUYECKHUX HKCIEPUMEHTOB, YMEHHE HaOIIoAaTh 3a
XOZ0OM TPOIECCA, CAaMOCTOSITEIBHO MPOTHO3UPOBATH €TI0 PE3yNbTaT, (POpPMYIHpPOBATH
00001IeHHsT W BBIBOJABI MO pe3yibTaTaM MPOBEAEHHOTO ONBITA, HCCIEIOBAHUSA,
COCTaBIIATh OTYET O MPOJIEIAHHON padoTe.

Pab6ora ¢ undgopmanmeii:

yYMEHHE BBIOUpaTh, aHAIM3UPOBATh U MHTEPIIPETHPOBATH HH(OOPMAITUIO Pa3TUIHBIX
BUJOB W  (GopM  MpeACTaBICHHS, IOJYyYaeMyK U3  pa3HbIX HCTOYHHKOB
(HayJHOTIONYJISIpHAS JIUTEpATypa XHUMHYECKOTO COJCP)KaHUs, CIPABOYHBIC IMOCOOWS,
pecypcel MIHTEepHETa), KPUTHYECKH OIICHWUBATH MPOTHBOPECUMBYIO M HEIOCTOBEPHYIO
UHPOPMAIIMIO; YMEHHE IPUMEHSATH PA3JIMYHBIC METOABI W 3alpOChl MPHU IOUCKE H
orOope MH(OpPMAIIMK U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJI BBITOJIHEHUS
y4eOHBIX M TIO3HABATENIbHBIX 3a/1ad OIpPEACNEHHOIO THUMA, MPUOOPETEHUE OMbITa B
00JIaCTH UCIOJIb30BaHUSI HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaICHHE
KyJIbTYpOl ~ aKTUBHOTO  HCIOJB30BAHMS  PA3JIMYHBIX  TOUCKOBBIX  CHUCTEM,
CaMOCTOSITEJILHO BBIOMpPATh ONTUMANbHYIO (OpMY TpeacTaBieHus HHGOpPMALMH U
WUTIOCTPUPOBATH PElIaeMble 3aJa4l HECIOKHBIMU CXEMaMU, JUarpaMMmaMu, IPYyTruMu
dbopmamu rpadMKd U UX KOMOWHAIMSAMH, YMEHHE HMCIOJb30BaTh M aHAIM3UPOBATH B
nporecce yuyeOHOM W HUCCIeNOBaTEIbCKON AESTENBHOCTH MHGOPMAIMIO O BIUSHUU
MIPOMBIIINICHHOCTH, CEJIBCKOTO XO3SHCTBAa M TPAHCIIOPTAa HA COCTOSHUE OKPYKAIOIIeH
MIPUPOIHOM CPEBI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

yYMEHHUE 3aJlaBaTh BOIPOCHI (B Xoje Auajiora v (WiM) AUCKYCCHUHU) IO CYIIECTBY
o0cyX/1aeMoi TeMbI, (POPMYJIHPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BBIMTOTHEHUS
MpEVIOKEHHON 3a7iauk; TPUOOPETEHHUE OMbITAa MPE3EHTAUU PE3YJIbTaTOB BBINOJHEHUS
XUMUYECKOTO
sKkcrnepuMeHTa (J1abopaTOpPHOrO OMbITa, JA0OPATOPHOM palbOThl MO HCCIETOBAHUIO
CBOMCTB BEILIECTB, YYEOHOr0 TMPOEKTA); 3aUHTEPECOBAHHOCTh B COBMECTHOW CO
CBEPCTHHUKAMU TO3HABATEIILHOM U HCCIEIOBATENbCKON AESTEIbHOCTU TMPU PEUICHUU
BO3HHUKAIOUIUX MPOOJIEM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB U COTJIACOBAHUS MO3UIIUMA
(oOcyxaeHus, oOOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAHHAIUS COBMECTHBIX
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NEUCTBUM, OMpejeeHue KPUTEPUEB IO OILICHKE KauyecTBa BBIMOJHEHHOW padoThl U
Jpyrue);

Pery/isiTUBHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBHUA:

YMEHUE CaMOCTOSTEIIBHO ONPENENATh LENU JACATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJUPOBATH W TIPU HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BBIOMpaTh Hambosee >(DQPEeKTUBHBIE CIMOCOOBI pEIICHHS Y4YeOHBIX U
MMO3HABATEJIBHBIX  3a/1a4, CAMOCTOSTEJIBHO  COCTAaBJISATh WM  KOPPEKTUPOBATH
MPEUIOKEHHBIA aJITOPUTM JIEMCTBUN NPU BBINIOJHEHUM 3aJaHUNA C YYETOM IOJYYCHUS
HOBBIX 3HaHMK 00 wu3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIusiX, OIEHUBATh
COOTBETCTBUE IOJYYEHHOTO PE3yJbTaTa 3asBIICHHOW LEJIW, YMEHHUE HCIOJb30BATh U
AHAJIU3UPOBATH KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO 00S3aTEILHOTO COJNEpIKaHUS,
YCTaHOBJICHHOTO JaHHOHW (hemepanbHOl pabdoueil mporpaMMoid, BBIACISIOT: OCBOCHHBIC
00yJaroNMMUCS HAyYHbIC 3HAHUS, YMEHHSI U CIIOCOOBI ACHCTBHM, criennDUIecKue st
NpeIMETHONH 0051acTh «XHWMHS», BUABI JEATSIBHOCTH 1O TIOJTYYEHHIO HOBOTO 3HAHUSA,
€r0 MHTEPIIpeTalluy, TPeoOpa30BaHUIO U MPUMEHEHHIO B PA3IMUHBIX YISOHBIX U HOBBIX
CUTYaITUSIX.

K koHiy oOyueHuss B 8 Kjacce mpeaMeTHbIC pe3yiabTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TIOHSATHH: aToM, MOJCKyJa,
XUMHYECKUHN AIEMEHT, TIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OTHOPOIHAS U
HEOJHOPOJIHAs), BAJCHTHOCTb, OTHOCUTEJIbHAS aTOMHAs M MOJEKYJIsSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBas OJII XUMUUYECKOTO DJIEMEHTA
B COCQWHEHWH, MOJSIPHBIH  00BEM, OKCHJA, KHCJIOTa, OCHOBaHUE, COJIb,
ANEKTPOOTPUIIATETLHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl PeaKius, Kiaccupuranus
peakinii: peakuy COCIUHEHUS, PEAKIINH PA3JIOKECHUS, PEaKIIUU 3aMEIICHUS, PEaKIIHH
oOMEHa, 9K30- U IHJAOTEPMHUYECCKUE PEAKITNH, TeTUIOBOU d(PPEKT peakiuu, Sapo aToMa,
ANIEKTPOHHBIN CIIOM aToma, aToMHasi OpOWTanb, paguyc aToMa, XUMHYECKas CBS3b,
MOJIApHAsT M HEMOJIIpHAs KOBaJCHTHAs CBSI3b, MOHHAS CBS3b, WOH, KATHOH, AHWOH,
pacTBOp, MaccoBas JIOJsI BemiecTBa (MPOIEHTHAs KOHIIGHTPAIMs) B PacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX MMOHATAN U IPUMEHSITH ITH
MOHATHS TIPU OMHMCAHWHM BEIIECTB W WX MPEBPAIICHUI; HCIOJB30BATh XUMHUYECKYIO

CUMBOJIMKY JIJISl COCTABJICHHS ()OPMYJT BEIIECTB U
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YPABHEHHM XMUMHWYECKHX PEaKUUi; OINpPENENATh BAJICHTHOCTH aTOMOB JJEMEHTOB B
OMHApPHBIX COCANHEHUSX, CTEIIEHb
OKHUCJICHMSI 3JIE€MEHTOB B OMHApPHBIX COEIMHEHMSX, NPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIaccy COeAMHEHHH 1o (popmynaM, BUJ XUMHUYECKOU CBSI3U
(koBaJIeHTHAasT M MOHHAs) B HEOPraHWYECKUX COEJIMHEHUAX; PACKpPbIBATH CMBICI
ITepnonnueckoro 3akoHa /[.M1. MeneneeBa: 1eMOHCTPUPOBATH
NOHUMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX JJIIEMEHTOB OT HUX
nosioxkeHns B Ilepuoanyeckod cHUCTEME, 3aKOHOB COXPAHEHHsS MAacChl BEILIECTB,
NOCTOSIHCTBA COCTaBa, AaTOMHOMOJIEKYJISIPHOTO Y4YE€HUsI, 3aKOHa ABOraJpo; OIHUCHIBAThH
U XapakTepu3oBaTh Tabinunyio popmy [lepuoanueckoi cucteMsl
XUMHYECKUX 3JIEMEHTOB: pa3linyaTh MOHATHS «rJlaBHas noArpynna (A-rpymnma)» u
«mobounass mnoxarpynna (b-rpynma)», Manele W OOJbIIME TNEPUOABI, COOTHOCUTH
o003HaueHus, KOTopble uMeroTcss B Tabmuie «llepmonnueckas cucreMa XUMHUYECKHUX
anemeHToB [[.MI. MeHnneneeBa» ¢ 4YMCIOBBIMH XAPAKTEPUCTUKAMHU CTPOECHHUSI aTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsAl sjapa, o00Ilee YHCIO DIIEKTPOHOB H
pacnpeneeHue HUX 0 DJIEKTPOHHBIM CJOSIM); KJIACCH(PUIUPOBATH XUMUYECKHUE
AJIEMEHTHI, HEOPTaHUYECKHUE BEILIECTBA,
XUMHUYECKHE PEeaklUMH (M0 YUCIYy M COCTaBY y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, IIO
TerIoBoMYy 3 (dEKTy); XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOWCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOJTBEPKIas OINUCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHYECKHX PEAKIHMH; IPOrHO3UPOBATh CBOMCTBA
BEILECTB B 3aBUCMMOCTH OT UX KAUYECTBEHHOT'O COCTaBa,
BO3MOKHOCTH TIPOTEKAHHUS XUMUUYECKUX [MPEBPALICHUN B pPa3IUYHBIX YCIOBHUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIAPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIeMEHTa Mo (opMyJie COETUHEHHSI, MacCOBYIO IOJIO
BEILIECTBA B PAaCTBOpPE, IPOBOJUTH PACUYETHI MO YPABHEHHUIO XMMHUYECKOW DPEAKLIMHU;
IIPUMEHATH OCHOBHBIE OIIEPALIMU MBICIIUTEJIBHOU NEATEIIbHOCTU — AHAJIU3 U CUHTES,

CpaBHEHUE, 00001IeHue, CHCTEMAaTH3aIHIO, KJIaCCH(PUKAITUIO, BBISIBJICHUE
MPUYUHHOCIEJACTBEHHBIX CBSI3€M — ISl M3Y4Y€HHUS CBOMCTB BEIIECTB M XMMHUYECKUX
peaKkiuii, eCTeCTBEHHO-HAay4YHble METOJbl MO3HAHUS — HAOIIOJEHUE, H3MEpEHHE,
MOJIEIUPOBAHUE, DSKCIEPUMEHT (peaibHbIiI M MBICIEHHBIN); CIIeI0BaTh IpaBHIIaM
MOJIb30BAHUST XUMUYECKOM MOCY/10i U 1abOpaTOPHBIM

0o00Opy/IOBaHMEM, a TAaKXE MpaBuiaM oOOpalieHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OTBITOB MO MOJYYEHUIO U
coOMpaHui0 Ta3000pa3HBIX BELIECTB (BOJOPOJIa W KHUCIOPOJa), MNPUTOTOBICHUIO
PacTBOPOB C OMPEAETEHHON MAacCOBOM JOJIEN PACTBOPEHHOTO BELIECTBA, INIAHUPOBATH U
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MPOBOJUTh XUMHUYECKUE SKCHEPUMEHTHI MO PACMO3HABAHHMIO PACTBOPOB LIEIOUYEH H
KHCJIOT C MIOMOIIIbIO UHANKATOPOB (JTaKMyC, peHoI(PpTanenH, METUIOPaHX U JIPYTHeE).

K xoniy oOydenuss B 9 kijiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PaCKpBIBATh CMBICJI OCHOBHBIX XUMUYECKUX MOHSITUN: XUMUUECKUHN JIEMEHT, aToOM,
MOJIEKYJIa, MOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BaJIE€HTHOCTb,
ANIEKTPOOTPHULIATEIIBHOCTh, CTETEHb OKHCJICHHS, XUMHUUYECKash PEaKIus, XUMHUYecKas
CBSI3b, TEIUIOBOM A(DEeKT peakiuu, MoJib, MOJSPHBIH 00BEM, PacTBOpP, DJICKTPOJUTHI,
HEIJICKTPOJIUTHI, AJICKTPOJIUTHYECKAs JUCCOLMAIUS, PEaKIMu HOHHOTrO OOMEHa,
KaTtaau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHUMbIE PEAKIIUU,
OKHCITUTEIbHO-BOCCTAHOBUTEILHBIE  PEaKIuH, OKHCITUTETIb, BOCCTAHOBHTEIIb,
OKHCJIEHHEe W BOCCTaHOBJIEHHE, aUIOTpONusi, amM(OTEPHOCTh, XHUMHUYECKas CBS3b
(koBaJieHTHAsl, HWOHHAs, MeETAUIMYECKas), KpHUCTa/UIMUecKass pemeTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKOW peakIuH, NPEACIbHO JIOMYyCTUMas
koHueHTpauus [1JIK BemiecTsa; WTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX
NOHSTUN U IPUMEHSITHITU
NOHATUS TPH OMUCAHWM BEUIECTB M HUX MPEBPAIICHHI; HCMHOJIb30BaTh XUMHYECKYIO

CUMBOJIMKY JIJISl COCTaBIIEHUS (POPMYJI BEILIECTB U
YPaBHEHUN XUMHUYECKUX PEAKLHil; ONpeAessaTh BaJECHTHOCTh M CTENEHb OKHUCICHUS

XUMUYECKUX PJIEMEHTOB
B COCJUMHEHHSIX PA3IUYHOTO COCTaBa, MPHUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COEIMHEHHM 1Mo (QopMyraMm, BHJ XMMHYECKOW CBsI3U (KOBAJICHTHAsl, UOHHAS,
METAJUIMYECKAs)) B HEOPraHMYECKUX COEIUHEHMSIX, 3apsi] HOHAa MO0 XUMHUYECKOU
dbopMyre, xapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAMHEHHM, THUII
KPUCTAJIIMYECKOU PEIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh  cMbIica  llepuonmueckoro  3akona .M. MengeneeBa u
JIEMOHCTPUPOBATH €T0 TIOHWMMAHHE: ONKCHIBATh U XapaKTepU30BaTh TaOIHUHYIO0 (hopmy
[lepuognyeckoit cUCTEMbl XUMHUYECKHUX DJIEMEHTOB: pa3iNyaTh IOHSITHS «TJaBHas
noarpynmna (A-rpynna)» U «mnobounas noarpynna (b-rpynma)», mansie u Oomblive
MEepUOibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B IEPUOINUECKON Tabnuue, ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsi siApa, 00IIee YKUCIIO AIEKTPOHOB U pacHpeesieHUE UX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIlIME 3aKOHOMEPHOCTHU B M3MEHEHUU CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B Ipe/iesiaX MaJIbIX IEPUO0B U IIIaBHBIX MOATPYII C YUYETOM CTPOCHUS UX
aTOMOB; KJIACCU(PUIIMPOBATH XUMHUYECKUE FJIEMEHThI, HEOPTAaHUYECKUE BEIIECTBA,
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XUMHYECKUE peakuuu (M0 YUCIy U COCTaBy YYacTBYIOUIMX B PEaKIMU BEUIECTB, IO
TermnoBoMy 3G (eKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHUS XUMUUYECKUX DJIEMEHTOB);
XapaKTepu3oBaTh (ONUCHIBATh) OOUIME U cHelU(PUYECKHEe XUMHUYECKHE CBONCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOJATBEPKAasi ONUCAHUE MPUMEPAMH MOJEKYISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUH; COCTaBJIATh YpaBHEHUS
AJIEKTPOIUTUYECKON AUCCOLMALUUA KUCIIOT, IIEJI0UYEH U COJIEH, IIOJIHBIE U COKPAIEHHBIE
YpaBHEHMsI peakUMii HOHHOrO0 OOMEHa, YpaBHEHMsI peakUuid, MOITBEPKIAIOIINX
CYLIECTBOBAHUE TEHETHMYECKOW CBS3M MEXKIY BELIECTBAMU PA3JIMUYHBIX KIIACCOB;
PacKphIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIINI OCPEACTBOM
COCTaBJICHUS OJJICKTPOHHOTO OajlaHca A3TUX peakIMil; MPOTHO3UPOBATH CBOMCTBA
BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3MOKHOCTHU
NPOTEKaHUS XUMHUYECKHX TMPEBPAlICHUH B Pa3jIMYHBIX YCJIOBUSAX; BBIYHCISATH
OTHOCUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JeMeHTa 1Mo (GopMysie COEIUHEHUS, MAacCOBYIO JOJIO0 BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThl MO YPABHEHHIO XMMHUYECKOW peakluuu; coOIoAaTh
IpaBJIa MOJIL30BAHUSA XUMUYECKOM MOCYA0M U 1a60paTOPHBIM
o0opyZOBaHMEM, a TakKe IMpaBuiia OOpallleHHus C BEIIECTBAMU B COOTBETCTBHHM C
MHCTPYKIMSIMU IO BBITIOJHEHUIO JTA00OPATOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHUIO U
coOupaHuIo Tra3000pa3HbIX BEHIECTB (aMMHaka W YTIEKHUCIOTro rasa); MPOBOJIUTH
peakuuu, MOATBEPKIA0IINE KAaUeCTBEHHBIN COCTAB PAa3IMYHBIX BEIIECTB: PACIIO3HABATH
OTBITHBIM MYTEM XJIOPUI-, OpOMUI-, HOAHI-, KapOoHAT-, hocdar-, CHIHKAT-, CyIb(at-,
TUIPOKCU-MOHBI, KATHOHBI aMMOHUSI U HOHBI U3YUYEHHBIX METAIIOB, IPUCYTCTBYIOIIUE
B BOJHBIX pAacTBOpaxX HEOPTraHUYECKUX BEIIECTB; MPUMEHSATH OCHOBHBIE OIEpaIluu
MBICTTUTEIFHON  NIESITCIPHOCTH — aHajlu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMAaTHU3allMI0, BBISBICHUE NPUYMHHO-CIEICTBEHHBIX CBsI3ed — s HM3y4YeHUs
CBOMCTB BEILECTB U XMMHUECKUX PEAKIMM, eCTECTBEHHOHAYYHbIE METOJbl MO3HAHUS —
HaOJI0/IeHNE, U3MEPEHUE, MOJICIMPOBAHNE, SKCIIEPUMEHT (peasIbHbIM U MBICIICHHBIN ).
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8 KVIACC
HaumeHnoBaunue
No KomnnuecTBO OcHOBHBIE BUABI IEATEILHOCTH
pa3aesioB U TEM Conepxanue 00y4yeHuUsl
/1 4acoB oOy4Jaromuxcs

y‘l€6HOI‘O npeamMeTa

Paznea 1. IlepBoHavya/ibHbIEe XUMHYECKUE OHATHSA
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1.1

XUMHS — BaKHas
00J1aCTh
€CTECTBO3HAHUS U
MPAKTUYECKON
JIEATSIILHOCTH

YCJIOBCKaA

[Ipenmer xumun. Posib XuMuu B :KU3HU
yesoBeka. XMMHUs B CUCTEME HayK. Teina
U BemecTBa. Du3nyeckue CBOMCTBA
BEILIECTB. ArpEraTHOE COCTOSTHUE
BemiecTB. IloHsaTHe 0 MeTOoIaX MO3HAHUS
B XMMHH. YUHCTHIC BENIECTBA U CMECH.
CnocoOsI pa3aeneHus cMece.
Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

3HAKOMCTBO C XUMHUYECKOH MOCY0H, C
IpaBWJIaMH padOTHI B 1a0OPATOPUH U
npueMaMu oOparieHus ¢ J1a00paTOpHbIM
000py1I0BaHHUEM.

duznueckue cBOKMCTBa 00pas3IoB
HEOPraHWYECKHX BEIIECTB — METAIIJIOB U
HEMETAJJIOB.

CriocoOsI pazeneHus: cMecei
(¢puapTpOBaHUE, BRITApUBAHUE,
TUCTUJUIAINS, XpoMaTorpadus).

PackppiBaTh CMBICT M3y4aeMbIX TOHATHUU.

PackpeIBaTh poJib XMMUU B IPUPOAE U
JKA3HU YEIIOBEKA, €€ CBSI3b C APYTUMHU
HayKaMH.

Pa3znnyaTth yMcThIC BENIECTBA M CMECH;
OJTHOPOJIHBIE U HEOJHOPOJIHBIE CMECH.
Paznuuars ¢puzndeckue u XuMHIECKUE
SIBJICHUS.

CnenoBaTh alrOPUTMaM UCIIOJIb30BAHUS
AKCIIEPUMEHTAJIbHBIX METO/I0B —
HaOJII0ICHUS ¥ DKCIIEPUMEHTA.
HaGmronath 1 onuchiBaTh OOBEKTHI MPU
MPOBEJICHUU JIEMOHCTpaUi 1
71a00paTOPHBIX OMBITOB 10 U3YYCHHUIO
(U3UIECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3elICHUs] CMECEU BEIIECTB.
[IpoBOAUTH XUMHUYECKUN IKCIIEPUMEHT
MIpHY pa3jieieHUN cMecel (Ha mpumepe
OYMCTKH TTOBAPEHHOM COJIM) B X0OJI€
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JlabopamopHvie onvimoi.:
N3yueHue u omnucaHue (PuU3MUECKUX

CBOMCTB 00pa3loB HEOPTaHUYECKUX
BEIIIECTB.

N3yuenue cnocoOoB pasjenieHus cMecei
(C MOMOIIBbIO MarHuTa).

IIpaxmuueckue pabombpi:

Ne 1. IIpaBuna paGoTsl B 1abopaTopuu u
puéMBI 0OpaIeHust ¢ 1ab0pPaTOPHBIM
000py1I0BaHHUEM.

No 2. Paznenenue cmeceil (Ha mpumepe
OUYHCTKH MOBAPEHHOM COJIN)

npaktudyeckoil pabotsl Ne 2. CnegoBarthb
IpaBUJIaM MOJIb30BaHUS XUMUYECKON
NOCYZ0i U 1a00paTOPHBIM
0o00OpyI0BaHKEM, a TAKXKE MPaABUIIaM
oOpalieHusi ¢ XMMUYECKUMHU BellleCTBaMU
B COOTBETCTBUM C MHCTPYKUUEH TpH
BBITIOJTHEHUHU MTPAKTUYECKON padOThI

Ne 1.

BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOX Ha
uH(popMaIuio u3 yueOHUKa U
CIIPaBOYHBIX MATEPUAIIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHITUNHBINA
anmnapar Kypca XuMuu

1.2.

BemectBa u
XUMHUYECKUE

peakiuu

15

ATOMBI U MOJEKYJbl. XUMUYECKHE
sneMeHTbl. CUMBOJIBI XUMUYECKUX
a1eMeHTOB. [IpocThie U CIIOXKHBIE
BelllecTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHUE.

Xumuueckass  Qgopmyna. BaneHTHOCTB
aTOMOB XUMHUYECKHX 3JIEMEHTOB.

3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBHAs aTOMHAs Macca.

OtHocuTenbHAsT MOJIEKYJSIpHAs Macca.
MaccoBast 10151 XUMHYECKOTO 3JIEMEHTa

OnpenensiTe NIPU3HAKH XUMHUYECKHUX
peaxiuii, yCIOBUS UX MPOTCKAHMUS.
OOBSICHATH CYIITHOCTh (PUBUYECKUX U
XUMHUYECKHUX SIBICHUIN C TOYKU 3PCHHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI.
KrnaccudummpoBaTs XUMHUYECKUE PEAKITUN
(10 YHCITy ¥ COCTaBY pearupyromnmx u
00pa3yIOMMXCs BEIIECTB).

CocTaBisaTh GOpMyITbl OUHAPHBIX
BEIIECTB M0 BAJICHTHOCTH U OTIPECIISTh
BaJICHTHOCTH 110 (hOpMyJsIaM BEIIECTB.
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B COCAUMHCHHU.
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KomnuectBo BemecTBa. Monb. MossipHas
Macca. B3aumMocBs3b KOJIM4YeCTBa, MacChl
Y YMCJIa CTPYKTYPHBIX €IMHUL] BEILIECTBA.
Pacuétel no popmynam XUMHUECKUX
COE€IMHEHUMH.

DU3NYECKUE U XUMUYECKUE SIBJICHUS.
XuMHUUecKas peakius U €€ Mpu3HaKHu.
3aKOH COXpaHEHUS] MacChl BEILIECTB.
XUMHUYECKHUE YPABHEHMUSI.
Knaccuduxaiuys XuMUUeCKUX PEaKIInii
(coennHEeHMs, Pa3I0KEHUS, 3AMELIECHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

duznueckue cBOKWCTBa 00pa3IoB
HEOPraHWYECKUX BEIIECTB — METAIJIOB U
HEMETAJUIOB.

OO0pa31pbl BemecTB KOJIMYECTBOM | MOJIb.
duznueckue sABIeHUS (TIIaBJIEHUE BOCKA,
TastHUE JIbJ1a, paCTUPAHUE caxapa B
CTYyNKE, KUTIEHWE U KOHJIEHCAUs BOJIbI).
XuMU4ecKue siBjeHus1 (rOpeHue CBEYH,
MPOKAJIMBAHUE MEJTHOW MPOBOJIOKH,
B3aMMOJICICTBUE CObI WU MEJIA C
COJISTHOM KHCJIOTOM).

PaccraBnsaTh ko3 PUIIMEHTH B
YPaBHEHUSX XUMUYECKIX PEAKIIHIA.
Habmtonats u onuceiBaTh 00BEKTHI

IIpU TIPOBEJICHUH JIEMOHCTPAIINHA U
Ja00paTOPHBIX OMBITOB.

[IpoBoANUTH BBIMHCICHUS TO (opMyrnaMm
XUMUYECKUX COCTMHEHUHN M YpaBHEHUSIM
XAUMUYECKUX PEaKIUH.

[IpuMeHsTh €CTECTBEHHO- HAyYHbIC
METO/IbI TO3HAHUS (B TOM YHCTIe
HaO0JII0/ICHNE, MOJIETMPOBAHUE,
AKCIEPUMEHT U OCHOBHBIE ONEPALIUU
MBICTUTENBHOMN e TENbHOCTH
(cpaBHEeHUe, KiIacCUpUKAITISA)
BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPON Ha
uHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, TPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBINA
anmnapar Kypca XUuMUu
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Habnronenne npu3HakoB MpOTEKaHUS
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XUMHYECKUX PEaKIUil (pazioKeHue
caxapa, B3aUMOJEICTBUE CEpHOU
KHUCJIOTBI C XJIOPUJOM Oapus, MOIy4eHHE

u paznoxxeHue ruapokcuaa meau (1) mpu

HarpeBaHUM, B3aUMOJICHCTBHE jKele3a C
pactBopoM cosiu Meau (I1). OnbITh,
WUTIOCTPUPYIOIINE 3aKOH COXpaHEHUS
MAacCCHlI.

Jlabopamophvie onvimer: Co3nanue
MojieNiel MOJIEKY

(IapocTepKHEBBIX).

Onucanue  (QU3MYECKUX  CBOMCTB

06pa3u013 HCOPraHNYCCKUX BCIICCTB —
MCTAJIJIOB 1 HCMCTAJIIIOB.

Ha6monenne ¢puszndeckux (TuiaBiaeHue
BOCKA, TasHUE JIbJIa) U XUMHUYECKUX
(ropeHue cBeuH, MPOKATUBAHUE MEIHON
IIPOBOJIOKH ) SIBJICHUH.

HabGmronenne u onucanue MpU3HAKOB
NPOTEKAHUS XUMHUYECKUX PEaKIui
Pa3HBIX THIIOB.

Bviyucnenus: oTHOCUTETBHON
MOJICKYJISIPHOM MacChl BEIECTB,
MOJIIPHOM MacChl, MacChl BEIIECCTB,
MacCChl ¥ KOJIMYECTBA BEIIECTBA;

30



®denepanbHas padbouast mporpamma | Xumus. 8—9 kitaccel (0a30BbIi YpOBEHB)

MacCOBOH JIOJIM XUMHUUYECKOTO DJIEMEHTA
o ¢popmyJsie COeTUHEHNUS;
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I10 YPpaBHCHUAM XUMHYCCKUX peaKHHﬁI

KOJINYCCTBA, MAaCChl BCIIICCTBA IIO
HN3BCCTHOMY KOJIHNYCCTBY, MACCC
PCarcHTOB WU NPOAYKTOB pCaAKIINH

Hroro no pazneny

20

Paszges 2. BaxkHeiiue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB
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2.1

Bosnyx. Kucnopon.

ITousstue 00
OKCHIaxX

Boznyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BeulecTBo. HaxoxieHue kuciopoja B
npupoje, Guznyeckue 1 XUMUIECKHE
cBoMcTBa (peakiuu roperust). OKCHUIbL.
[Ipumenenue kucnopoaa. CrocoOsl
MOJIyYE€HHSI KUCJIOPO/ia B TaOOpaTOpUu U
IPOMBIIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupojie. O30H —
AJUTOTPOIHAS MOAU(PUKALIUS KUCIOPOIa.
TemnnoBoit 3G HEeKT XMMUYECKON peaKIu,
TEPMOXUMUYECKHUE YPABHEHUS, DK30- U
SHAOTEPMUYECKHE peakiuu. TomIuBo:
yroJib U MEeTaH. 3arps3HeHue BO3ayxa,
yCHJICHUE TTapHUKOBOTO A Pekra,
paspyliieHrue 030HOBOTO CIIOSI.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
KauecTBeHHOE OmpeneeHne CoaepKaHust

KHCIIOPOJIa B BO3JIyX€
[Tomy4enne, coOnpanue, pacrio3HaBaHUE

Hcnonb30BaTh XUMHYECKYHO CUMBOJIMKY
JUTSL COCTaBIIEHUST (POPMYJT BEIIECTB,
MOJICKYJIIPHBIX YPABHCHHH XUMHUYECKHUX
PEAKLMH C YYaCTUEM KUCIIOPOAA.
XapakTepu3oBaTh (OIMKMCHIBATH) COCTAB
BO371yXa, ((U3UICCKUE U XUMHUCCKHEC
CBOICTBA KHCIIOPO/Ia, CIIOCOOBI €T0
MOJIYYCHHUS, IPUMEHCHUE U 3HaUCHUE B
MIPUPOJIC M JKU3HH YCTIOBCKA.
CpaBHUBATh pEaKIIMK TOPCHUS
MEJICHHOTO OKUCJICHHSI.

OOBSCHATH CYITHOCTH IKOJIOTUIECKUX
npo0JIeM, CBSI3aHHBIX C 3aTrpsi3HEHUEM
BO3/yXa.

CnenoBathb npaBuiiaM 6€30MacHOM paboThI
B JTa0OpaTOPUH MPHU UCTIOTH30BAHUH
XAUMHYECKOU MOCY/IbI U 000pYIOBaHUS, a
TaKKe MpaBujaM oOpaIieHus C TOPIOYUMH
BeniecTBamMu. [Imanuposats u
OCYIIECTBIISATH HAa MPAKTHKE XUMHUECKHE
AKCIIEPUMEHTHI,
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Y U3y4E€HUE CBOMCTB KUCIOPOA.
HaGmronenuie B3auMoIeiCTBUS BELLIECTB
C KHACJIOPOJIOM U yCIIOBUSI BO3HUKHOBEHUS
U IIPEKpallleHus ropeHus (1oxapa).
JlabopamopHuviii onvim:

O3HakomileHHe ¢ 00pa3laMu OKCUIOB U
OIMUCAHUE UX CBOUCTB. [Ipakmuueckas
paboma: Ne 3. [lonyuenue u coOupanue
KHUCIIOpO/ia, U3yYEHUE €ro CBOMCTB.
Bviuucnenusa: MOIEKyJISIPHON MacChI
KHCJIOPOJIa U 030HA HA OCHOBAaHUU
aTOMHOM MacChbl XMMUYECKOTO
AJIEMEHTa; KOJINYECTBA, MaCChl
BEILECTBA MO YPABHEHUSIM
XUMHUYECKUX pEaKIUi

MPOBOJIUTH HAOIOCHHUSI, 1eTaTh BEIBOIBI
10 pe3ylbTaTaM dKCIIEPUMEHTA TIPH
pOBEACHUH Ja00PaTOPHBIX OMBITOB U
MPAKTUYECKON pabOTHI.

BBIUHCIATH KOJIMYECTBO BEIIECTBA, 00BEM
rasa o ¢opmymnam.

VY4acTBOBaTh B COBMECTHOU paboTe B
rpy1Ie.

BricTpauBaTh pa3BEpHYTHIC MMCHMEHHBIE
Y YCTHBIEC OTBETHI C OOPOA Ha
nH(popManuio U3 yueOHUKa U
CIIPABOYHBIX MaTEPUATIOB, TPAMOTHO
WCTI0JIb30BATh U3YYEHHBIN MOHATHUINHBIN
armapar Kypca XuMuu
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2.2

Bopopon. Ilonstue
0 KHCJIOTaX U COJIAX

Bonopon — anemeHT u mpoctoe
BeniecTBo. Haxoxnenue Bogopona B
npupoje, PU3nyecKkue U XUMHUYECKUe
CBOICTBa, IPUMEHEHHE, CTIOCOObI
nosyyeHus. Kuciaorsl u conu.
Mousipublii 00BEM ra30B. Pacuétsl 1o
XUMUYECKUM YPABHEHHUSIM.
Xumuueckuit IKcnepumenm:

Llemoncmpayuu:
[lonyyenue, cobupanue u

PackppIBaTh CMBICT M3y4aeMbIX OHATUN
Y IPUMEHATH 3THU MOHATHUS MPU ONMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLECHUN.
XapakTepu3oBarh (OMUCHIBATH)
bu3nyuecKre 1 XMMUYECKUE CBOMCTBA
BOJIOPO/J1a, CITIOCOOBI €ro MOJyUYeHus,
IIPUMEHEHHUE.

Cobupatp mpubop AJs MOTYUSHHUS
BOJIOpOJA.

Hcnonn3oBaTh XUMHUYCCKYIO CUMBOJIUKY
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pacrio3HaBaHMUC BOJOpOAA.

B3aumoneiictBue BOJOpoAa € OKCHAOM

meau (I1).

JlabopamopHuiii onvim:

B3aumonencTBre KUCIOT ¢ METAILUIAMHU.
llpakxmuueckas paboma:

Ne 4. Tlonydenue u cobupanue Boaopoa,
U3y4YECHHUE €0 CBOUCTB.

Bviuucnenusa:

00bEMa, KOJHMYECTBA BEIIECTBA rasa

II0 €ro M3BECTHOMY KOJIMYECTBY
BEIIECTBA WIH 00BEMY;

00BEMOB Ta30B M0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHAa 00BEMHBIX OTHOIIEHUH
ra3oB

JUIsL  cOCTaBlIeHHs (OpMYJ BELIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHYECKHUX
BOJIOPOJA.
Bbranciars MOJIIpHYIO Maccy BELIECTB;

peakuuii ¢ y4acTueM

KOJIMYECTBO BEIIECTBA, OO0BEM rasa,
Maccy BEIIECTBA;

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

CrnenoBathb npaBuiiaM 0€30MaCcHOM
paboTHI B TaOOpaTOPUU TIPHU
MCIIOJIb30BAaHUHM XUMHUYECKOU MOCY/IbI U
000pyZOBaHMs, a TAKKE MPABUIIAM
oOpalieHus C TOPIOYUMH BEIIECTBAMH B
OBITY.

[ImarmpoBaTh U OCYIIECTBIAThH HA
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOJUTH HAOIIOICHUS, IETaTh BHIBOIBI
M0 pe3yibTaTaM IKCIIEPUMEHTA.
Y4acTBOBaTh B COBMECTHOM paboTe B

rpymnmne
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2.3

Bopa. PactBopsl.
[lonsitue 06
OCHOBaHMSIX

duznyecKue CBOMCTBA BOJbl. Bojga kak
pacTBOpUTENb. XUMHYECKHUE CBOMCTBA
BOJIbI.

OcHoBaHus.

PackpbiBaTh CMBICI M3y4aeMbIX ITOHITUN
Y IIPUMEHSTH ATU MOHATHUS NIPU OMUCAHUA
CBOMCTB BEILIECTB U UX IIPEBPALLCHUN.
XapakTepu3oBarh GU3NIECKUE U
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PactBopsl. Ponb pacTBOpOB B Iipupoje u
B JKM3HHU 4esioBeka. KpyroBopot BoAbl B
npupoje. 3arpsi3HEHNE NPUPOIHBIX BOJI.
OxpaHa ¥ OYHUCTKA MPUPOJIHBIX BOJI.
HacpliieHHbie 1 HEHACHIIIICHHBIE
pactBOpbl. PacCTBOpUMOCTH BELIECTB B
BoJie. MaccoBasi J10Jisl BEILIECTBA B
pacTBope.

Xumuueckuii IKCnepuMenm:
Llemoncmpayuu:

PacTtBOopeHue BemecTB ¢ pa3InuHON
PacTBOPUMOCTBHIO.
B3aumopeiictBue BoABI C  METaNIAMHU
(HaTpUEM U KaJIbITUEM).

HccnenoBanne pacTBOPOB KUCIOT U
HIEJI0YEN ¢ MOMOUIBI0 HHINKATOPOB.
JlabopamopHvie onvimol

HccnenoBanue ocobeHHOCTEN
pPacTBOPEHUS BELIECTB C PA3JIMYHON
pPacTBOPUMOCTBIO.
[IpuroTroBineHne pacTBOPOB c
ONpENICIEHHON MAacCOBOM  J10JIeH
pacTBOPEHHOI'O BEIIECTBA.

lIpakmuueckasa paboma

XUMHYECKUE CBOMCTBA BOBI, €€ POJIh KaK
pPacTBOPHUTENSA B IPUPOIHBIX TPOIECCAX.
CocTaBisTh ypaBHCHHS] XUMHUYECKHAX
pPEaKLUU C YYaCTUEM BOJBI.

OOBSICHATBH CYITHOCTh KOJIOTHYCCKHX
po0JIeM, CBSI3aHHBIX C 3arps3HEHUEM
MPUPOITHBIX BOJI, CITOCOOBI OYMCTKH BOBI
OT MIPUMECEH, MEPBI TI0 OXpaHe BOJ OT
3arpsi3HCHHUS.

[TmaHMpoBaTh U OCYIIECTBIATh Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOAUTH HAOIIOIEHUS, [I€JaTh BBIBOIbI
MO pe3ysbTaTaM dKCIEPUMEHTA MPU
MPOBEJICHUH J1aOOPATOPHBIX OMBITOB U
MPaKTUIECKON pabOTHI.

CnenoBathb npaBuiiaM 6€30MacHO paboThI
B J1a00OpaTOpUU MPU UCTIOIH30BAHUU
XUMHUYECKOU MOCYBI U 000PYIOBAHUS.
[TpoBOIUTH BHIUUCICHUSI C PUMEHEHHEM
MOHSTHS «MaccoBasi JIOJisl BEIIeCTBa B
pacTBope».

BricTpanBaTh pa3BEpHYTHIE TUCEMEHHBIC
¥ YCTHBIE OTBETHI C OTIOPOU Ha
uH(popMaluio u3 yueOHuKa U
CIIPaBOYHBIX MAaTEPUAIIOB, TPAMOTHO
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Neo 5. IlpuroroBieHnue pacTBOpOB C
ONPEAEIEHHON MaccoBOM  J0JIEHN
PacTBOPEHHOIO BELIECTBA.
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Bviuucnenus: ¢ uConb30BaHUEM
MOHSITHS «MAcCOBasl 10151 BEIIECTBA B
pacTBope»

VCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
arrapar Kypca XuMuu
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2.4

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COETUHEHUU

11

Knaccudukanus HeopraHnyeckux
coenunenuid. Okcunbl. Knaccudukanms
OKCHUJIOB: cojieoOpa3yrolire (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyromue. Homenknatypa
oKkcH0B. PU3NYECKUE U XUMUYECKHUE
CBOMCTBa OKCUIO0B. [lonyueHne OKCUI0B.
OcHoBanus. Knaccudukaiys OCHOBaHH:
IEJI0YM U HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @usnyeckue
1 XMMHUYECKHE CBOMCTBA OCHOBAHUIA.
[Tomydyenue ocHOBaHUM.

Kucnotel. Knaccudukarus KUcior.
Homenknatypa kucnor. ®usndyeckue u
XUMHYECKHUE CBOMCTBA KUCIOT. P
aktuBHOCTH MetaiuioB H.H. bekeTosa.
[losmmydyenue KUCIOT.

Conu. Homenkiarypa coJIel.
Ou3n4yecKue U XUMUYECKUE CBOMCTBA
conent. [lonydyenue cosen.

['eHeTnyeckast CBsI3b MEXIY KiaccaMu
HEOPraHWYECKNUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KnaccuduumpoBate nzydaemsie
BEILIECTBA I10 COCTABY U CBOMCTBAM.
CoctaBasaTe GOpMYIIbl OKCUIOB, KUCIOT,
OCHOBAHMU, COJICH U HA3bIBATh UX IIO
MEXKIYHAPOIHOW HOMEHKIATypeE.
[IporHo3upoBaTh CBOMCTBA BEUIECTB HA
OCHOBE O0IIMX XUMHUYECKHX CBOMUCTB
M3YYEHHBIX KJIACCOB/TPYII BEUIECTB, K
KOTOPBIM OHH OTHOCSITCS.

CocTaBisiTh MOJIEKYJIIPHBIC YPABHEHHUS
pEeaKIuil, WILUTFOCTPUPYIOIINX
XUMHYECKUE CBOMCTBA U CIIOCOOBI
MOJIYYEHUS BEIIECTB N3yUYEHHBIX
KJIACCOB/TPYIIII, a TaKXKe
MOATBEPKAAIOIINX TEHETUYECKYIO
B3aUMOCBSI3b MEXay HUMH. [Ipon3BoauTh
BBIYMCJIEHUS T10 YPaBHEHUSIM
XUMHYECKUX peakuuil. [ImanupoBats u
OCYILIECTBIIATh HA MPAKTUKE XUMHYECKUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIOACHMS,
JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIEPUMEHTA IIPU NMPOBEAECHUN
71a00paTOPHBIX OMBITOB U MPAKTUUECKUX
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OOpa3ipl  HEOPraHUYECKUX  BEIIECTB
Pa3IUYHBIX KJIACCOB.

OMBITHI, WUTIOCTPUPYIOITUE XUMHUYECKUE
CBOMCTBA  KJIACCOB  HEOPraHUYECKHUX
BEILIECTB.

JlabopamopHvie onvimol

OrnpeneneHue pacTBOPOB KUCIIOT U
IIEJI0YEH C MOMOIIBIO MHIMKATOPOB.
N3ydenne B3aMOICHUCTBUS KUCTOT C
METAJUIAMU, PEAKLUUHA HENTPaAIU3aliH.
BzaumonericTBre pacTBopa CEpHOU
KUCI0ThI ¢ okcuaom meau (I1).
[TonyueHne HEPACTBOPUMBIX OCHOBAHUM.
BriTecHeHuE 0AHOrO MeTasia APyruM U3
pacTBopa COJIH.

IIpaxmuueckas paboma

Ne 6. Pemienue skcneprMeHTaIbHbBIX
3a7a4 1o teMe «BaxHeiume Kiaccol
HEOPraHUYECKUX COCTUHEHU.
Boruucnenus:

[0 YPAaBHEHUSIM XUMHUYECKON PEaKIINHU:
KOJIMYECTBA BeIlleCTBa, 00bEMA, MACCHI 1O
U3BECTHOMY KOJIMYECTBY BEILIECTBA,
00bEMY, Macce peareHTOB Wid MPOAYKTOB
peakiuu

paboT.

CrnenoBath npaBuiam 6€30MacHON
paboThI B J1aDOpaTOpuu MpHU
UCIOJIb30BaHUM XUMHUYECKOU

MOCYJIbI U 000PYyI0BaHUS.
BricTpanBaTh pa3BEPHYTHIEC MMCHMEHHbIE
Y YCTHBIE OTBETHI C OTIOPOX Ha
uH(popMaIuio u3 yueOHUKa U
CIPAaBOYHBIX MAaTE€PHAJIOB, FPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHITUNHBINA
anmnapar Kypca XUMHH
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Uroro no pazneny: 30

Paspnea 3. Ilepuoanueckuii 3akon u Ilepuoagnyeckas cucrema xumudeckux djeMeHToB JI. M. Menneneesa. Ctpoenue
aToMOB. XMMHUYeCKasA CBA3b. OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN
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3.1

[Tepunonnueckuit
3aKOH U
Ilepnonnueckas
cucteMa
XUMHYECKUX
sanementoB J{. W.
Menpneneena.

Ctpoenue aTroma

[TepBble MOMBITKH KAacCUDUKAIIT
XUMHUYECKHUX 2JIEMEHTOB. [IoHsATHE O
rpynnax CXOJAHBIX 3JIEMEHTOB
(IeI0YHbIe U MIEIOYHO3EMEIbHBIC
MeTaJlJIbl, TaJIOT€HbI, MTHEPTHBIE Ta3bl).
DJIeMEHTBI, KOTOPbIE 00Pa3yIoT
aMdoTepHbIE OKCUJIBI U THAPOKCHIBI.
[lepnonunueckuit 3akoH. [lepuoanueckas
CHUCTEMa XMMHYECKHX JIEMEHTOB

J.N. Menneneesa. KoporkonepuoaHas u
JUTMHHOTIEPHOIHAST (DOPMBI
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
anemenToB [[.1. Menneneena. [lepuoabl u
rpyniibl. OU3NYECcKnuil CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA
Y TPYIIBI DJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX
anep. M3otonbsl. DnexkTpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB IEPBBIX
20 XUMHUYECKUX DJIIEMEHTOB
[Teproguyueckoi CUCTEMBI

JAN.  MenngeneeBa.  XapakTepHCTHKA

XUMHYECKOTO JIEMEHTA
no ero mnosoxeHuro B Ilepunoamyeckoit
cucteme J[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS paauyca

PackpbIBaTh CMBICI IEPUOIUYECKOTO
3aKOHA.

OnuchIBaTh CTPOEHUE TAOIUIIBI
«llepuoguueckas cucremMa XMUMHYECKUX
aneMmeHToB (.M. MenneneeBay.
MoaenupoBaTh CTPOEHHE aTOMA,
SHEPreTUYECKUX YPOBHEH U MOTYpPOBHEN
MIPY MOMOIILM PUCYHKOB, 3JICKTPOHHBIX
KOH(UTYypanuii u 3JeKTPOHHO-
rpaduyeckux Gopmys. [losicHATH
(UBUYIECKUIM CMBICIT TOPSIKOBOTO
HOMEpa, HOMEPOB MEPHOJIA U TPYIIIIHI
AJIIEMEHTA.

XapakTepu30BaTh XUMUYECKHUE SJIEMEHTBI
MIEPBBIX TPEX MEPUOAOB, KAJIUM, KaTbLIHN
U UX COEIMHEHUS T10 TIOJIOKEHUIO B
ITepunoguueckoii cucreme J1.H.
Menneneena.

OOBsICHATH O0ITHE 3aKOHOMEPHOCTH B
VM3MEHEHUN CBOMCTB XUMUYECKHUX
AJIEMEHTOB (M3MEHEHUE PaJInyCOB
aTOMOB, JIEKTPOOTPHUIATEIBHOCTH,
BAJICHTHOCTH) U UX COCAMHEHUN B
Ipeaenax MaJiblX IEPUOJOB U IIIaBHBIX
MOATrPYII C YYETOM CTPOEHUS UX
aTOMOB;
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aTOMOB XMMHUECKHX DJIEMEHTOB,
METAIINYSCKUX M HEMETAJINYECKUX
CBOWCTB I10 TpyNIiaM U IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u
[Teproanyeckoil CUCTEMBI
XUMHUYECKHUX JIEMEHTOB JIJISI Pa3BUTHUSA
Hayku U npaktuku. [[.1. Mennenees —
YUEHBIN U TpaXKJaHNH.

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

BzaumonericTBrue rupokcua

IUHKA C pacTBOpPaMHU KUCIIOT U
uiesiouei. MonenupoBanue

CTPOCHUSI MOJIEKYJT TPH MOMOIIH
PUCYHKOB, MOJIEJIEH, SJIEKTPOHHBIX

U CTPYKTYpHBIX hopmyir. Tabiura
«Ilepuognueckas cucrema
XUMUYECKUX 3neMeHToB JI. M.
MenpaeneeBay.

JlabopamopHwie onvimul
O3znakomiieHHE ¢ 00pa3amMu
METaJIJI0OB U HEMETAJIOB

Y4dacTtBOBaTh B  COBMECTHOM
paboTe B mape WM rpyrmre.
BeicTpauBaTh pa3BEpHYyTHIE
MACHbMEHHBIE U YCTHHIE OTBETHI C
oropoil Ha uHMOpPMAIIUIO U3
y4eOHMKA U IPYTUX UCTOYHUKOB, B
ToM uncie MuarepHera
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3.2

XuMuueckas CBA3b.
OKHUCITUTETPHOBOCCTAHOBUTEILHBIE
peakuuu

Xumuyeckast cBsa3b. KoBaneHTHas
(momsipHas ¥ HETMOJIAPHAsI) CBS3b.
DIIEKTPOOTPULATEIBHOCTD
XUMUYECKUX 3JIeMeHTOB. MloHHas
cBsi3b. CTEneHb OKUCIICHHUS.
OKucCIUTeNnbHO-

BOCCTAHOBUTEIIHHBIC peakIuu.
[Ipoueccsr

PackppiBaTh CMBICH  H3y4aeMbIX
IIOHATUM. Onpenensate

XUMHUYECKOU CBSI3U B COCIUHCHHU.

MonenupoBarb CTpOCHUE
MOJIEKY opy  [OMOUIU
PUCYHKOB, MO/JIECJIEH,
AIEKTPOHHBIX M  CTPYKTYPHBIX

bopmyi.

BUJ

46



denepanbHas padoyas nporpamma | Xumus. 8—9 kinacchl (0a30BbIM YPOBEHbD )

OKHCJICHUS U BOCCTAHOBJICHUS.
OKuCnIUTENN U BOCCTAHOBUTEIH.
XUMHYECKUN SKCIIEPUMEHT: U3y4YECHUE
00pa3IoB BEIIECTB METAJIOB U
HEMETAJIJIOB, B3aUMOJICHCTBUE
TUAPOKCUA IMHKA C PACTBOPAMH KHUCIIOT
Y LIEJ0YEN, TPOBEJEHUE ONBITOB,
WJUTIOCTPUPYIOLIUX TPUMEPBI
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pas3ioKeHus,
COCJIMHCHMUS).

Xumuueckuii IKcnepumenm:
Llemoncmpayuu:

OnbITHI, WIUTIOCTPUPYIOLINE TPUMEPHI
OKHUCJIMTETbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiiuu pasyioKeHus,
COCJIMHEHUA )

Hcnons30BaTh XUMHUYECKYHO CUMBOJIUKY
JUJIsl COCTaBJIeHUs (POpMYJT BEIECTB,
AJIIEKTPOHHOTO OanaHca peakiiuii.
OrnpeaensaTh CTENEHb OKUCICHUSI aTOMOB
XUMUYECKHUX DJIEMEHTOB 10 popMysaM u
COCTaBIIATH (POPMYIIbI OMHAPHBIX
COEJIMHEHHH 110 CTEIICHU OKHUCIICHUS
ATOMOB XMMHYECKUX DJIEMEHTOB.
OnpenensTe OKUCIUTEND U
BOCCTaHOBUTENb. PaccTaBisTh
KO2(DPUIIUEHTHI B CXeMaX MPOCTHIX
OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKuii METOOM BJIEKTPOHHOTO
Oajanca.

Habaronate XMMHUYECKHE ONBITHL 110
IJIaHy, aHAUTM3UPOBATH U JI€NIaTh
BBIBOJIBI.

HUcnons3zoBate UKT g co3manus
MOJIEJIEH, IMOJATOTOBKH IPE3CHTALINM,
JIOKJIAJIOB 10 TEME.

BricTpauBaTh pa3BEpHYTHIC MMCbMEHHBIE
1 YCTHBIE€ OTBETHI C OITOPOM Ha
nHpopManuio U3 yueOHHUKA U JPYTUX
HMCTOYHUKOB, B TOM uucie MHTepHeTa

Uroro no pazneny

15

Pe3epBHOE Bpems
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OBIIEE 4YMCJIO HACOB 68

110 ITPOI'PAMME

9 KJIACC
HaumenoBanue

No KomnuecTBo OcHOBHBIE BUABI IEITEILHOCTH
pas3aesnoB U TEM Conepxanue 00ydeHuUsl

/o JacoB oOy4Jaromuxcs

y4eOHOr0 mpeaMeTa

Paspnen 1. BemecTBo U XMMHYeCKHE PeaKIMH
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1.1

IToBTOpEHUE 51
yrayOJieHre 3HaHUN
OCHOBHBIX Pa3ZEioB
Kypca 8 kiacca

[Tepnonunueckuit 3akoH. [lepuonnueckas
CHUCTEMa XUMHYECKUX 35ieMeHTOB J[. 1.
MenpaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUU CBOICTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KA, KaJlbLU U UX
COEJIMHEHUN B COOTBETCTBUU C
MOJIO’KEHUEM DJIEMEHTOB

B [lepnoanueckoi cucreme U CTPOCHUEM
UX aTOMOB.

CrpoeHue BeliecTBa: BUAbI XUMHUECKON
CBsI3U. THUIIBI KPUCTATUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTATUIUNYECKON
PELIETKN U BUJA XUMUYECKOU CBA3H.
Knaccudukanus u HomeHKIaTypa
HEOPraHWYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BELIECTB, OTHOCAIIUXCS K
Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX
COCJIMHECHUM, TeHEeTUYECKasl CBA3h
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTh XUMHUYECKUE FTIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIIUS U KAJIbIUA
10 UX MoJiokeHuto B [lepuoauueckont
cucreme /1. 1. Menaeneena.
KnaccudunnpoBath 1 Ha3bIBaTh
HEOPraHUYECKHE BEUIECTBA U3YUEHHBIX
KJIaCCOB.

OnuceiBaTh obmue XUMHUYECKUE
CBOWCTBA BEIIECCTB PA3JIMUYHBIX KJIACCOB,
MOATBEPXK/IaTh CBOWCTBA MpPUMEpPaMH
MOJIEKYJISIPHBIX YPaBHEHUM XUMHUYECKUX
PEAKIINH.

OnpenensTe BUJI XUMAYECKOU CBS3U U TUIL
KPUCTAJUIMYECKON PEIIETKU BEILIECTBA.
[Iporuo3upoBaTh CBOMCTBA BELIECTB B
3aBUCUMOCTHU OT UX CTPOCHHS.
BricTpauBaTh pa3BEpHYTHIE IMCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU Ha
uH(popMaImio u3 yueOHUKa U

CIIPABOYHBIX MATEPUAJIOB, TPAMOTHO
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Xumuueckuit IKcnepumenm: UCIIOJIb30BATh U3YyUYECHHBIN TOHATUNHBIN
Hemoncmpayuu.: 03HaKOMJIIEHHUE C ammapaT Kypca XuMUHU

MOJIEJIIMHA KPUCTAJUIMYECKUX PEIIETOK
HEOPraHUYECKUX BEIIECTB — METAJIIOB
U HeMeTalyIoB (TpaduTa u anmasa),
CJIOXHBIX BEUIECTB (XJIOpUa HATPHS)
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1.2

OCHOBHEIC
3aKOHOMEPHOCTH
XUMHUYECKHX
peakuiu

Knaccudukanys XuMUUeCKUX peaKiinii
M0 Pa3IMYHBIM MPU3HAKaM (TI0 YHUCTY U
COCTaBY y4aCTBYIOUIUX B PEAKIINU
BEILIECTB, MO TEIIOBOMY 3 PekTy, 1o
W3MEHEHUIO CTENIEHeH OKUCIICHUS
XUMHUYECKUX JIEMEHTOB, IO
00paTUMOCTH, M0 YYACTHUIO
KaTajau3aTopa). JK30- U
SHJOTEPMHUYECKHE PEAKITUH,
TepMOXUMHUYecKkue ypapHeHus. [lonsTue
0 CKOPOCTH XUMHUYECKON PEaKIINH.
[TonsiTe 06 0OpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX PEAKIIHSIX.
[ToHsiTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakusax. [londarue o karanuse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
daxTophbl, BIUIIONINE HA CKOPOCTh
XUMUYECKOW peaKIUU U MOJI0KEHHE
XUMHUYECKOTO PABHOBECHS.

OKHCIIUTEIIFHO-BOCCTAHOBUTEIILHBIC

PackppIBaTh CMBICT M3y4aeMBbIX OHATUN
Y IPUMEHATH 3TU MOHATHUS IPU OMMMCAHUU
CBOMCTB BEILIECTB U UX IIPEBPALLCHUN.
KnaccudunnpoBath XuMHUYECKUE pPEaKIIUU
M0 Pa3JIMYHbIM IPU3HAKAM.
YcranaBiuBaTh 3aBUCUMOCTb CKOPOCTH
XUMUUYECKOW PEAKIIMU OT Pa3IUYHbBIX
(bakTOpoB.

[Iporno3upoBaTh BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBpAIICHUN
B Pa3JINYHBIX yCIOBUSIX. ONpenenarsb
OKHCIIUTENb U BoccTaHOBUTENBL B OBP.
CocTaBisTh 2JIEKTPOHHBIN OanaHc
pPEaKLnH.

[Ipon3BOAUTH BEIYUCIICHUS 10
XUMHUYECKUM YPAaBHEHUSM.

YyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WJIM TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE IMCEMEHHBIE
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peaKInu, JIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocTaBlieHHE YpaBHEHUI
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX
pEeaKIuil C UCIIOIb30BAHUEM METOA
AJIEKTPOHHOTO Oananca. Xumuueckuii
IKCnepumenm:

Llemoncmpayuu:
HccnenoBanne 3aBUCUMOCTH CKOPOCTH

XUMUYECKONW PEAKIIUU OT BO3JICUCTBUS
pPa3TUYHBIX (PAKTOPOB.

OMnBITHI, WILTIOCTPUPYIOIINE IPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakiuy pa3ioKeHus,

COCJIMHECHUA).
Boluucnenus:  xoandecTBa  BEIECTBa,
o0béMa W Macchl PEarcHTOB WM

MPOJAYKTOB 0 YPABHCHUAM XHUMHUYECKUX
peakuuii

U YCTHBIE OTBETBl C ONOPOU Ha
uH(pOpMaIIIO u3 y4yeOHHKa u
CIPAaBOYHBIX MaTE€pHaAIOB, TI'PAMOTHO

VCIIOJIb30BATh M3YyYECHHBIA MOHATUMHBIN
arrapar Kypca XuMuu
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1.3

DIIEKTPOIUTHYECKAS
JTUCCOITUALIUS.
XUMHYECKHUE
peakiuu B
pacTBopax

Teopus dIEeKTPOIUTUYECKON
JIUCCOLMALNN. DIEKTPOIUTHI U
HEAJIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOLMALIMY BEIIECTB C
Pa3IUYHBIMU BUIAMH XUMUYECKON
cBs3u. Crenenp auccouuanuu. CuibHbIE
U ci1a0bIe SJIEKTPOITUTHI.

Peakiuu nonnoro oomena. Y cioBus

PackpbiBaTh CMBICT M3y4aeMbIX IOHATHUH,
a TaK)K€ CMBICII TEOPUU
AJIEKTPOJIUTUYECKON JTUCCOLUALIAH.
OOBSICHATH NPUYUHBI
AJIEKTPOIIPOBOIHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3iNyaTh CJIa0ble U CUITbHBIE
DJIEKTPOJIUTHI.

CocTaBisiTh ypaBHEHUS JUCCOLUALIUU
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IPOTEKAHMs peaKIMil HOHHOTO 0OMeHa,
MOJIHBIC U COKPAIIEHHBIC HOHHBIE
ypaBHEeHUA peakuuii. CBOKWCTBA KUCIIOT,
OCHOBAHMU U COJIEM B CBETE
peACTaBICHUN 00 DJIEKTPOIUTUUECKOM
nucconyanuu. KauecTBeHHbIC peakiuu
Ha WOHBI. [loHsTHE O TUIPOIIU3E COJNEH.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

HccnenoBanue 351€KTPONPOBOIHOCTH
pPacTBOPOB BEIIECTB, IIpoliecca
JUCCOLIMAIIUM KUCIIOT, IIEJIOUed U
coJieli (BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEPHAIIOB).

OnbITHI, WILTIOCTPUPYIOLINE TPU3HAKHT
MPOTEKAHUsI PEaKIIUi HOHHOT'O OOMEHa
(oOpa3oBaHme OcaJiKa, BBIJCICHUE Ta3a,
oOpa3zoBaHUE BOIbI).

Pacnio3naBaHue HEOPraHMYECKUX
BEILECTB C MOMOILbIO KAU€CTBEHHBIX
peaKIui Ha UOHBI.

JlabopamopHuiii onvim:

N3yuyeHne npu3HaKOB MPOTEKAHUS
peakiuu HOHHOTO OOMEHAa B pacTBOpPax
AIIEKTPOJIUTOB (C 00pa3oBaHUEM OCAJIKA,

KHCJIOT, IEJIOYeM M COJICH, IIOJHBIC U
COKpAaIllEHHbIE  HWOHHBIE  YpaBHEHUS
XUMHUYECKUX PEAKIUA MOHHOTO OOMEHa,
KpPAaTKUE€ HWOHHBIE YPABHEHHUSI MPOCTHIX
pPEaKLMU TUIPOIIA3a COJIEH.
XapakTepu3oBaTh 00IME XUMUUECKUE
CBOMCTBA BEIECTB PA3JIMUHbBIX KJIACCOB

Ha OCHOBE TEOPHUU IJIEKTPOJUTUIECKOM
JIACCOLMALINM; TTOATBEPKIaTh CBOMCTBA
MpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUN XUMHUYECKUX PEAKIIUM.

Pemrate skcnieprMeHTaIbHBIE 3a1a4U 110
TEME.

IInanupoBath " OCYILIECTBIISATh  Ha
MIPAKTUKE XUMHUYECKHE IKCIECPUMEHTHI,
MPOBOJUTH HAOIIOICHUS, IETaTh BHIBOIBI
[0 pe3yjpTaTaM »JKCIIEpUMEHTa IIpU
MPOBENICHUN J1a0OPATOPHBIX OIBITOB H
MPAKTUYECKUX PadoT.

CrnenoBath npaBuiiaM 0€30MacHO paboThI
B J1a00OpaTOpPUU MPU UCTIOTH30BAHUN
XUMHUYECKOU MOCYIBI U 000PYIOBaHUS.
[IpoBOINUTH BEIYMCICHUS 110 XUMUYECKUM
YPaBHEHUSM.

YyacTBOBaTH B COBMECTHOM paboTe
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BBIJICJICHUEM ra3a, 00pa30BaHUEM BO/IbI).
Ipaxmuueckasn paboma:
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No 1. PemeHne 5>KCIEPUMEHTAIBHBIX @B IMape WM TPYIIIE.
3a7a4 10 TEME. BricTpanBaTh pa3BEpHYTHIE MMCHMEHHBIE
Buviuucnenus: o ypaBHEHUAM ¥ YCTHBIC OTBETHI C OTIOPOH Ha
XUMHUYECKUX PEaKIUN MH(QOPMALHIO U3 y4eOHHKA U IPYTHX
HMCTOYHUKOB MH(GOPMAIIUU, B TOM YUCTIE
HNuTepuera
Uroro no pazneny 17
Pasnen 2. HemeTa/uibl U MX COeAMHEHUA
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2.1

OO6mas
XapaKTEepUCTHKA
XUMHYECKHUX
3JIEMEHTOB
VIIA-rpynmsl.
["anorensr

OO6mast XxapakTepUCTHKA TaJIOT€HOB.
Oco00EHHOCTH CTPOEHUsI AaTOMOB,
XapAaKTEPHBIE CTENEHU OKUCIIEHUS.
Crtpoenue u puznueckue CBONCTBA
IIPOCTBIX BELIECTB — raJOT€HOB.
XUMHYECKHE CBOWCTBA HA IPUMEPE
xJiopa (B3auMOJICHCTBUE C METAIIJIaMHU,
HEMeETalJIaM1, IEI0YaMHu ).
XnopoBogopon. CosisiHast KMCIIOTa,
XUMHUYECKHE CBOMCTBA, MOTYyYEHHUE,
npuMeHenue. JleicTBue xjuopa u
XJIOPOBOJIOPOJAa HA OPTraHU3M YEJIOBEKa.
Baxneiimue XJIOpuabl U KX HAX0XKICHUE

B IIPUPOJIE.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

OnbITHI, OTpakaromue GU3NIecKrue u
XUMHUYECKHE CBOMCTBA raJIOTEHOB U UX
COeJIMHEHUH (BO3MOKHO UCTIOJIb30BAHUE

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
COCIVMHEHUH B Mpeenax MaiblX
NEPUOJOB U IIaBHBIX MOATPYII
[leproguyeckoit CUCTEMbI XUMUYECKUX
AIIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB.

Xapaktepu3oBath (pU3NYECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB
raJloreHoB (Ha mpuMepe XJiopa) U
CJIO’KHBIX BELIECTB (XJIOPOBOJIOPOAA,
XJIOpUAa HaTpHsl), CHOCOOBI UX
HOJTyYeHUs], IPUMEHEHNE U 3HaUCHHUE B
IPUPOJIE U JKU3HU YEJIOBEKA.
OnpenensaTe XJIOPUI-HOHBI B pACTBOPE.
[TnanupoBaTh U OCYIIECTBIATh Ha
NPAaKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IPOBOJIUTH HAOJIOJEHHUS, JIe7aTh BEIBOIbI
10 pe3yibTaTam
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BUJIEOMATEPHUAIIOB).
O3zHakoMmIIeHHE ¢ 00pa3aMu XJIOPHUI0B

(raJIOTeHU10B).

JlabopamopHuiii onvim:

N3yuenue CBOMCTB COJITHOW KUCIIOTHI.
[IpoBeneHrEe KaUECTBEHHBIX PEAKIUM

Ha XJIOpUJ-UOHBL. [Ipakmuueckast
paboma

No  2: TlonydyeHue COISTHOM KHUCJIOTHI,
M3y4YEHHE €€ CBOWCTB.

Buiuucnenus: 1o YPaBHECHUSIM

XUMHNYCCKUX peaKuHﬁ, cClii OAHMH H3
PCarcHTOB J1daH B U30BITKE

AKCTIIEPUMEHTA npu MIPOBEICHUU
71a00paTOPHBIX OMBITOB U MPAKTUYECKHUX
paboT.

CrnenoBath npaBmiaMm 6€30macHON
paboThI B J1aOpaTopuu IMpu
UCIIOJIb30BaHUU XUMUYECKOM

MOCYJIbI U 000PYyI0BaHUSL.

BricTpanBaTh pa3BEpHYTHIE TMCHMEHHBIC
U YCTHBIE OTBETHI C OMTOPOM Ha
uH(popmaIuio u3 yueOHuKa U
CIIPaBOYHBIX MAaTEPUATIOB, IPAMOTHO
VCIIOJIb30BATh U3YyUYECHHBIN TOHITUNHBINA

anmnapar Kypca XUMHH
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2.2

Oobwmas
XapaKTepUcTUKa
XUMHYECKUX
anemeHToB VIA-
rpynmsl. Cepa u eé
COEIMHEHHUS

OO6uras xapakTepuCTUKa HJIEMEHTOB
VIA-rpynnsl. OcoO€HHOCTH CTPOEHHUS
ATOMOB, XapaKTEPHbIEC CTETICHU
OKHCJICHUS.

Crpoenue u puznueckue CBONCTBA
MPOCTHIX BEUIECTB — KUCJIOPOJA U CEPBHI.
AnoTpornHbie MOAUMUKAIIUUA KUCTIOPOa
U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoi0po, CTpoeHue, GU3NIecKre u
XUMHYECKHE CBOWCTBA.
Okcuapl  cepbl  Kak  MPEICTaBUTENU
KHCJIOTHBIX OKCHUJIOB.

Cepnass  kuciora,  (QuU3HYECKHE U
XUMHYECKHE CBOMCTBA (00IIHMe KaK

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB AieMeHTOB VIA-
TPYIIIBI U UX COCIUHEHUN C yU€TOM
CTPOCHHUSI UX aTOMOB.
XapakTepu3oBarh GU3NIECKUE U
XUMUYECKHE CBONUCTBA MPOCTOTO
BEIIECTBA CEPBI U €€ COETUHEHUIN
(cepoBo10pO/Ia, OKCHUJIOB CEPHI, CEPHOM
KHCJIOTHI, CyJIb(PaToB), CIOCOOBI UX
MOJIYYEHUs, MPUMECHEHUE U 3HAYCHUE B
MPUPOJIE U KU3HU YEIIOBEKA.
OmnpenensiTe HAMMUYKUE CYJIb(PaT-UOHOB B
pacTBope.

OOBSACHATH CYITHOCTH SKOJIOTHISCKHUX
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IIPEACTABUTENS KJIacca KACIOT U
cnenupuyeckne). XuMUYECKHE PeaKIiH,
JIEKAIIUE B OCHOBE MTPOMBIIIJIEHHOTO
croco0a NMoJy4eHHsI CEpHOM KUCITIOTBHI.
[Ipumenenue. Conu cepHOIl KUCIIOTHI,
KayeCTBEHHas peaklys Ha CyiIb(paT-uoH.
Haxoxnenue cepol U €€ COEIUHEHNN B
npupoje. XUMHUYECKOE 3arpsi3HEHNE
OKpY’KaIOLIEN Cpeabl COETUHEHUSIMHU
cephl (KUCIIOTHBIC JTOXK/IH, 3arpsI3HEHUE
BO3/lyXa U BOAOEMOB), CIOCOOBI €T0
PEAOTBPALLICHUS.

Xumuueckuii IKCnepumMenm:
Llemoncmpayuu:

O3zHakomileHHEe ¢ 00pa3IamMu cepbl U e
COEJIMHEHUAMU (BO3MOKHO
WCII0JIb30BAHUE BUJIEOMATEPUAIIOB).
Habmonenue nporecca o0yrinBaHus
caxapa noj JeMCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI.
JlabopamopHvie onvimsi: V3yueHue
XUMHUYECKUX CBOMCTB pa30aBiIeHHOM
cepHou kucnotsl. [IpoBenenue
KauyeCTBEHHOU peaKIuu Ha Cynb(aT-uoH
Y HaOJII0/ICHHUE MPU3HAKA €€ MPOTEKAHUS

npooiem,
COCMHEHUH CEPHI.

IInaHupOBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMHUUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOJIFOACHUS, JIETIaTh BHIBOIbI
IO pe3yJIbTaTaM SKCIEPUMEHTA.
CnenoBatb npaBuiiaM 0€301acHOM
paboThI B J1a0OpaTopuu IMpu
MCTIOJIb30BAHUY XUMHUYECKOUN MOCYABI

u obopynoBanus. [Ipon3BoauTh
BBIYUCIIEHUS T10 XUMUYECKUM
ypaBHeHUsIM. Mcrionp30BaTh Ipu
BBITIOJTHEHUU YYE€OHBIX 3a/1aHUM

TEKCThI y4eOHHMKa, CIIPaBOYHBIE
MaTepuabl

(ITepponueckyro cUCTEMY XUMHUYECKUX
anemenToB J1. 1. Menneneesa, Tabauiry
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUU U
COJIEN B BOJIE, JIIEKTPOXUMHUUECKHUM P
HaIpsbKeHu metamioB). Mcnonb30BaTh
MIPU BBINIOJIHEHUU Y4YE€OHBIX 3a/IaHUI U B
MPOLIECCE UCCIIET0BATEIILCKON
JESATENBHOCTA HAYYHO-TIONYJISIPHYIO
JUTEPATYypPy XUMHUECKOTO COAECPKAHNUS,
CIIPABOYHBIE MATEPHUAIIbI, PECYPCHI

CBA3aHHBIX C NepepadOTKOM
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Nutepnera
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2.3

Oobwmas
XapaKTepUcTUKa
XUMHYECKUX
251eMeHTOB VA-
rpynmsl. A3oT,
docdop u ux
COEIMHEHHUS

OO6mras xapakTepucTuka 3ynemMeHToB VA-
rpy1nmbl. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B MPUPOJIE,
dbu3nYecKre U XUMHUYECKHUE CBOMCTBA.
Kpyrosopot azora B npupoe.

AMMHaK, ero GpU3NYECKUe U XUMUIECKUE
CBOMCTBa, MOJIy4CHUE U TPUMEHCHHE.
Conu aMMoHuUsI, UX (pU3NUECKue U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE.
KauecTBeHHast peakiiusi Ha MOHBI
aMMOHHUSI.

A3OTHas KUCIIOTA, €€ ToJyueHue,
dbusznueckre 1 XuMUYECKrUe CBOMCTBA
(oOmIMe Kak MpeacTaBUTeNs Kiiacca
KHUCJIOT U CIIeU(PUIECKHE).
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KaUe€CTBE MUHEPATBHBIX
ynoOpeHui. XUMHUYECKOE 3arps3HCHHE
OKPY’KAIOIIEH CPEbI COCTMHECHUSMU
a30oTa (KHCIIOTHBIE JOK]IH, 3arPsSI3HEHHE
BO3]1yXa, IOYBHI U BOJI0EMOB). Docdop,
aJITOTponHBIe MoaubuKaIu Gpocdopa,
¢dbu3nUecKre 1 XUMUYECKUE CBOWCTBA.
Oxkcug dpocdopa (V) u pochopnas
KHUCJIOTa, (PU3UYECKUE U

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
WU3MEHEHUH CBOMCTB 3JIEMEHTOB VA-
IPYNIbI U UX COETUHEHUHN C yUYETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (pU3NUYECKUC U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB
azorta u pocdopa u ux coeAMHEHUN
(amMmMmaka, coyieii aMMOHUS, A30THOM
KUCJIOTBI, HUTPATOB, okcua Gocdopa (V)
u ochopHoit kuCIOTHI, hochaTos),
CIIOCOOBI UX MOJTYyYEHHUS, IPUMEHEHUE U
3HaYeHUE B MPUPOJIE U KU3HU YETIOBEKA.
OmnpenensiTe MOHBI aMMOHUS U
dbocdaTtroHbI B pacTBOpE.

OOBSICHATH CYITHOCTH KOJIOTHUECKUX
po0sieM, CBS3aHHBIX C HAXOXKIEHUEM
coeMHEHUH a3ota u pochopa B
OKpY’KaIOIIEH Cpee.

[TmarmpoBaTh U OCYIIECTBISATh Ha
MPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MIPOBOJUTH HAOIIOICHUS, JIEJIaTh BBIBOIBI
0 pe3yibTaTaM dKCIEPUMEHTA TPU
MIPOBEICHNHN J1a0OPATOPHBIX OTBITOB U
MPaKTUYECKON pabOTHI.

CnenoBath npaBuiaM 0e30macHON pabOThI

63




®enepanpHas pabouas nmporpamMma | Xumus. 8—9 kiaccsl (0a30BbIi YPOBEHbD)

B 1abopaTtopuu
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XUMUYECKHE CBOWMCTBA, TOJy4YCHHE.
Hcnonb3oBanue ¢ocpaToB B KayeCTBE
MUHEPAJIBHBIX YI0OpECHHUI.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:
O3zHakomileHHe ¢ (PU3NIECKUMU

cBOIcTBaMU a3ota, pochopa U ux
COCTMHEHH (BO3MOKHO HCIIOJIb30BAHHE
BUcoMatepuaioB). O3HaAKOMIICHHUE C
obpasnamMu a30THBIX U (HochOopHBIX
yIOOpEeHUH.

[Tonyyenue, cobupanue, pacro3HaBaHHe
Y U3yYCHHUE CBOMCTB AMMHAKa.
BzaumonericTBrE KOHIEHTPUPOBAHHOM
A30THOM KUCJIOTHI C MEJIbIO (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
JlabopamopHvie onvimoi:

[IpoBeneHrne KadyeCTBEHHBIX pPEaKIUN
HA WOH amMMOHHUS U ¢docdar-uoH, H
U3y4YCHHE MPU3HAKOB UX MPOTEKAHMUS.
IIpaxmuueckas paboma

Ne 3: Tlonyyenne ammuaka, n3y4eHue

€r0 CBOUCTB. Buiuucienus: 1Mo
YPaBHEHUAM XUMHUUYECKHX PEAKIIHI

MIPU UCTIOJIb30BAHUU XUMUYECKOM
MOCYJIbI U 000PYyIOBaHUS.
[Tpou3BOAUTH BEIUUCICHUS TIO
XUMUYECKUM YPaBHEHUSM.
Hcrnons30BaTh IPU BBITIOJIHEHUU
y4eOHBIX 3aJIaHUI TEKCTHl YUeOHHKA,
CIIPABOYHbBIE MATEPUAIIbI
(MepUOIUYECKYIO CUCTEMY XUMUUECKUX
sanemenToB JI. 1. Menneneesa, Tabauity
PacCTBOPUMOCTHU KUCIIOT, OCHOBAHUU U
COJIEH B BOJIE, DJICKTPOXUMUUECKUM P
HanpsH>KEHUM METaJIOB)
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2.4

Oobwmas
XapakTepUCTHKA
XUMHUYECKHUX
aneMeHToB IVA-
IPYIIIBL. YTIEPOX U
KPEMHUU, U UX
COCMHEHUS

O6mas xapakrepuctuka 3nemMeHToB 1V A-
rpy1nmbl. OCOOEHHOCTH CTPOCHUSI AaTOMOB,
XapaKTEepPHbIE CTENIEHU OKUCIICHUS.
VYriepona, amioTponHble MOAU(UKALINY,
pacnpocTpaHeHHue B pupoie,
dbu3uyeckue M XUMHYECKHE CBOMCTBA.
Ancopbuus. Kpyrosopor yriepoga B
IpUPO/IC.

Oxkcuasl yriieposaa, ux Gpuzndeckue u
XUMHYECKHE CBOWCTBA, JCUCTBUE HA
YKUBBIE OPTaHU3MBbI, IOJIyYEHUE U
IPUMEHEHHE. JKOJIOTHUECKUE
po0JIeMbl, CBI3aHHBIE C OKCHIIOM
yraepoaa (1V), runotesa rio0anbHOTO
NOTEIUIEHUS KIINMaTa, aPHUKOBBII

¢ dexr.

YronabHasg KACJIOTA U €€ COJIU, UX
bu3UYECKHe U XUMHUYECKHUE CBOMCTBA,
MOJIYYEHUE U IPUMEHEHHUE.

KauecTBeHHas peaknus Ha
kapOoHaTtHoHHBI. Mcmons3oBanue
KapOOHAaTOB B OBITY, MEIHIIMHE,
IIPOMBIIIIEHHOCTH U CEIIbCKOM
xo3dicTBe. llepBoHavYanbHbIE TOHATHUS
00 OpraHM4ecKUX BEIeCTBaX KaK O

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 2yieMeHTOB |V A-
TPYIIIBI U UX COCIUHEHUN C yU€TOM
CTPOCHHUSI UX aTOMOB.

XapakTepu3oBarh GU3NIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
yriepojia ¥ KPEMHHUS U UX COCTUHEHUI
(OKCHUOB yraepo/ia, yroJbHOU KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUS,
KPEMHHUEBOW KHUCJIOTHI, CUIIMKATOB),
CIOCOOBI UX MOJyYSHUsI, IPUMEHEHHUE U
3HAYCHHE B TIPUPO/IC U KU3HU YEJIOBEKA.
OOBSACHATh MPUUUHHO-CIICICTBEHHYIO
CBSI3b: CTPOCHHUE BEIIIECTBA — CBOMCTBA
— MPUMEHEHHE — Ha TIpUMEpax
COCIMHEHUH yriepoaa U KPEMHHUS.
OmnpenensaTs KapOOHAT- U CUITUKAT-UOHBI B
pacTBope.

OOBSACHATH CYITHOCTD SKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKIECHUEM
YIJIEKUCIIOTO Ta3a B OKPYXKAIOIIEH cpelie.
[TonTBep)aaTh OCOOEHHOCTH COCTaBa
OpTraHUYECKHUX BEIIECTB MPUMEPAMHU
MPOCTBIX COCAMHEHHI (METaH, ITaH,
ATUJIEH, alleTUJICH, TaHOJI, TJIUIIEPUH,
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COEIMHEHHUAX yrieposaa (MeTaH, ITaH,

YKCYCHasi KHCIIOTa), B3aUMOCBS3b
HEOPraHUYECKUX COCAMHEHUN yriiepoaa u
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STWIIEH, alleTUJIEH, 3TaHOJ, [JIMLIEPUH,
YKCyCHAasi KUCIIOTA).

[IprpoaHbIe HCTOYHUKH YIIIEBOLOPOIOB
(yromae, npupoHbIi ra3, HedTh),
NPOJYKTHI UX MepepaboTKu (OEH3MH), UX
POJb B OBITY ¥ POMBITINIEHHOCTH.
[TonsTHE O OMOTOTUYECKH BaKHBIX
BEIIECTBAX: KUpaX, OeNKax, yrieBojax —
Y VX POJI B KU3HU YEJIOBEKA.
MarepuajibHOE €AMHCTBO OPTaHUYECKUX
Y HEOPTaHMYECKUX COCTUHEHUM.
Kpemuuii, ero ¢puszndeckue u
XUMHYECKUE CBOICTBA, TOJyUYEeHHUE U
npuMmeHeHne. CoeIMHEHUs] KPEMHUST B
npupoje. O0miue npeacTaBieHuss 00
okcuje kpemuus (1V) u kpemHueBoit
KHCJIIOTE.

Cunukartel, UX HCTIOJIb30BaHHE B OBITY,
MEAMIINHE, TPOMBIIUIEHHOCTH.
Baxuelme cTpouTebHblE MaTEPUAIIBI:
KepaMuKa, CTeKJI0, IIEMEHT, OETOH,
xkene300eToH. [Ipobiaembr 6e30macHOTro
UCTIOJIB30BaHUS CTPOUTEITBHBIX
MaTepUaoB B TOBCEIHEBHOM JKHU3HH.

OpPraHNYECKUX BEIIECTB.
OnuceiBaTh poJTh OCITKOB, KUPOB U
YTIEBOAOB B (YHKIIMOHUPOBAHHUH JKUBBIX
OpPraHu3MOB, COCTaB IMPUPOJTHBIX
HUCTOYHUKOB YTJICBOJIOPOIOB, HX POJb B
OBITY M IPOMBIIIICHHOCTH.

[TpoBOUTH BBIYUCIICHHS IO YpaBHCHHUSM
XUMHYECKUX PEAKIIHH.

[TmaHMpoBaTh U OCYIIECTBIATh Ha
MIPAKTUKE XUMUYCCKUEC IKCIICPUMCHTHI,
MIPOBOJIUTH HAOJIFOACHUS, JIEJIaTh BHIBOIbI
0 pe3yJibTaTaM dKCIIEPUMEHTA TIPU
MIPOBEICHUH JJTA0OPATOPHBIX OIBITOB U
MPaKTUYECKUX PaboT.

CrnenoBath npaBmiiaMm 0€30macHON
paboThI B 1abopaTopuu TpHU
WCITOJIb30BAaHUU XUMUYECKOU IMOCY/IBI

u obopynoBanus. Mcrons30BaTh Ipu
BBITIOJTHCHUN YICOHBIX 3aTaHUI

TEKCTBI YICOHUKA, CTIPABOYHBIE
MaTepHraIbl

(ITeproiuecKyro CHCTEMY XUMHYCCKUX
sanemenToB JI. . MenaeneeBa, Tabauily
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHH 1
COJIEN B BOJIE, JIICKTPOXUMHUUECKHUMN P
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Xumuueckuii IKCcnepumenm:

Jlemoncmpayuu:
Mogenu KpUCTaININYECKUX PEIIETOK

HaNpsDKEHUN METAIIIOB)
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anmasa, rpadura, gyiepeHa.
O3HaKOMIIEHHE C MPOLIECCOM aJCOpOLIUU
PacTBOPEHHBIX BEILIECTB
AKTUBHPOBAHHBIM YTJIEM U YCTPOWCTBOM

IPOTUBOTA3a.

O3HakoMJIEHHE C IPOAYKLIHEH
CHWJIMKATHOM MPOMBIIIIIEHHOCTH
(Bungeomarepuanbl: CUITUKAaTHAS
IPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYJT OPraHuYECKUX

BCHICCTB.

JlabopamopHuwiii onvim:
[Tonyyenue, cobupanue, pacro3HaBaHHe

YU U3y4YCHUE CBOMCTB YIJICKUCJIOrO Trasa.
[IpoBeneHre KaUYECTBEHHBIX PEAKIMA Ha
KapOOHAT U CWJIMKAT-WOHBI M W3Y4YCHUE
MPU3HAKOB X MPOTEKAHUS.

Ilpaxmuueckue pabombpi:

Ne 4. Tlonydenuwe yrieKuUciIoro rasa,

V3yYECHHUE €r0 CBOWCTB.

Ne 5. Pemienue skcriepruMeHTaIbHbIX
3aja4 no teMe «BaxkHeune HeMeTallIb
U UX COCIMHCHUS» Boluucienus: 1o
YPaBHEHUAM XUMHUUYECKHX PEAKIIHI
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Uroro no pazneny 25

Pa3nen 3. MeraJuibl M UX COeIMHEHUSA
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3.1

OO1ue cBOMCTBA
METAJIOB

OO6m1as xapakTepuCTUKa XUMUYECKUX
3JIEMEHTOB — METAJUJIOB HA OCHOBAaHUHU UX
nosnokenus B Ilepuoanueckon cucreme
XUMHUYECKUX JIEMEHTOB

J.1. MenneneeBa u CTPOEHHUSI aTOMOB.
Crpoenue wMertamioB. Mertamnnyeckas
CBSI3b u MeTaJlTnYecKast
KpUCTAJUIMYECKasl PEIIETKA.
DIEKTPOXUMHUYECKUI P HANIPSKEHUM
MeTaIoB. dU3NUecKue U XUMHUUECKUe
cBoiicTBa MeTajutoB. OOIIIHE CIIOCOOBI
nosy4yeHus MetaiuioB. [lonsaTtue o
KOPPO3UHU METAJIIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
CmuiaBsl (cTanp, YyryH, JOPaTlOMUHUH,
OpoH3a) 1 UX IPUMEHECHHE B OBITY U
IPOMBIIIJIEHHOCTH.

Xumuueckuit IKCnepumenm:
Jlemoncmpayuu:

OO6pa3ipl METAIIJIOB U CILIABOB.
N3yueHue pe3yabTaToB KOPPO3UHU
METaJJIOB (BO3MOYXHO UCIIOIb30BaHUE
BUJleOMaTepuanoB). JlabopamopHsie
ONnvImbl:

O3HakoMJieHHE C 00pa3liaMu METAJIJIOB U

PackppIBaTh CMBICT M3y4aE€MBbIX TOHATHU
Y IPUMEHSTH 3TH TOHITHUS MIPU OMTUCAHUU
CBOMCTB BEIIECTB U UX IIPEBPALLCHUN.
OOBsICHATH O0OLIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB JIEMEHTOBMETAILIIOB
U UX COCIMHEHUN C YUETOM CTPOCHUS UX
aTOMOB.

XapakTepu3oBaTh CTPOSHUE METAIIOB,
oO1ue PuU3NIecKue U XUMUYECKUe
CBOMCTBA METAJIJIOB.

XapakTepu30BaTh O0IIHE CIIOCOOBI
MOJIyYEHHUS METAIIOB.

OnuceiBaTh CIOCOOBI 3AIUTH METAILIIOB
OT KOPPO3HUH.

CnenoBathb npaBuiiaM 6€30MacHO paboThI
B J1a00OpaTOpPUU MPU UCTIOIH30BAHUU
XUMHYECKOU MOCYIbI U 000pYAOBaHUS.
[Ipon3BOANUTH BBIYUCICHUS IO
YPaBHEHUSIM XUMUYECKUX PEAKIIUN,

€CJIM OJIUH U3 PEareHTOB COJIEPKUT
MIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe B

rape Wid rpymre.

Hcrnonp30BaTh NP BBITOJIHEHUU YUEOHBIX
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CIUIaBOB, UX (DU3NYECKUMU CBOWCTBAMHU.

3aJlaHUl TEKCThl yYeOHUKa,
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Bviuucnenus: 1o ypaBHEHUSIM
XUMHYECKUX PEAKIIH, €Clu OJIUH U3
pEareHToB COACPKUT IPUMECH

CIIPABOYHbBIE MATEPUAIIBI
(ITepronueckyto CUCTEMY XUMHUECKUX
sanemenToB JI. 1. Menneneesa, Tabauity
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEH B BOJIE, DJICKTPOXUMUUECKUM Psif
HaMpsHDKEHUN METaJIOB)
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3.2

Baxueimue
METAJJIBI U UX
COETMHEHUSA

16

IIlenouHbIE METAIUIBI: OJOKECHHUE B
[Tepronnyeckoi cUCTEME XUMUYECKUAX
anemeHToB J[.U. Menneneesa, ctpoeHue
UX aTOMOB, HAXOXKJICHUE B IPUPO/IE.
POu3NUECKNe U XUMHYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCUbl
Y TUJPOKCHUIBI HATPUS U KaJs.
[IpruMeHeHne METOYHBIX METATIIOB U UX
COE€IMHEHUN.

[IlemouHO3eMEIbHBIC METAJIIbl MAarHUN U
KaJbLHMH: OJI0KEHUE B [lepronnueckon
CUCTEME XMMHUUYECKHUX DJIEMEHTOB

J.1. MenneneeBa, CTpOEHHE UX aTOMOB,
HaxXO0XJIeHUE B npupoje. Pu3ndeckue u

XUMHYECKHE CBOMCTBA Maruus u KaJIbIIUA.

Baxnelinne coeTMHEHNUS KAJIBIUS
(okcun, ruIpokcu, coin). XKEcTkocTh
BOJIBI M CTIOCOOBI €€ yCTpaHCHHS.
AJNFOMUHUI: TTOJIOKEHHE

B [leproanyecko cucteMe XUMUYECKUX

OOBsICHATH OOLIME 3aKOHOMEPHOCTH B
M3MEHEHUH CBOWMCTB 3JIEMEHTOBMETAIIIOB
U UX COCMHEHUN B IpyInax ¢ y4€ToM
CTPOEHUS UX aTOMOB. XapaKTepU30BaTh
bu3nyuecKre 1 XMMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB METAJUIOB U UX
COEJIMHEHUN (OKCUAO0B, THIPOKCHUIOB,
coJieit), criocoObl UX MOTYUYEHUS,
NpUMEHEHHUE U 3HAaYeHHE B MPUPOJIE U
’KU3HU YeJloBeKa. Y CTaHABIUBATh
IPUYMHHO- CJIEJICTBEHHYIO CBA3B!
CTPOEHHUE BellecTBa — CBOMCTBA —
IPUMEHEHUE — Ha IIpUMepax U3y4aeMbIX
BeniecTB. Pacrio3HaBaTh ¢ MOMOIIBIO
KayeCTBEHHBIX PEaKUii HOHbI METAJIOB:
MarHus, KaJablus, aTFOMUHUS, [IUHKA,
xenesa (1) u xenesa (1), meam (11).

JlokasbiBaTh aM(pOTEpHBIN XapaKTep
OKCHJIOB ¥ TUAPOKCHUJIOB aTIOMUHHUS U
LMHKA.
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aneMeHToB /.M. Menneneesa, crpoeHue
aToMa, HaXxOXKJICHUE B TIPUPO/IC.
PuU3nUECKUE U XUMUYECKUE CBOUCTBA
amoMuHus. AMQoTepHbIe CBOMCTBA
OKCH/JIa U TUJPOKCHUIA aTFOMUHUSI.
XKenezo: nonoxenne B [lepuoguueckoit
CHUCTEME XUMHUUYECKUX demeHToB JI.1.
MenpeneeBa, CTpOEHUE aTOMA,
HaxO0XJICHHE B Ipupojie. Pusndeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCUIbI,
rupokcubl u conu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:
Oco0eHHOCTH B3aUMOJICHCTBHS OKCHIA

KaJIBIIMSI M HATPUS ¢ BOJIOH (BO3MOXKHO
HCITOJIb30BaHUE BUIEOMATEPHAIIOB).
OkpamuBaHue TJIaMEHH HOHAMU HaTPHS,
KaJIMS U KaJablusl (BO3MOXKHO
WCITOJIb30BaHUE BUICOMATEPHUAIIOB)
HccnenoBannue CBOMCTB AKECTKOUW BO/IBI.
[Iporniecc ropeHus xene3a B KUCIOPOJIE
(BO3MOKHO MCITOJIb30BAHUE
BHUJICOMATEPHUAIIOB). JlabopamopHuvie

onvslmol.

IInaHupoOBaTh U OCYILECTBIATL Ha
MPAKTUKE XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOAUTH HAOJIO/IEHUS, 1€JaTh BbIBOIbI
10 pe3yibTaTaM dKCIEpPUMEHTA NpU
MPOBEJICHNUHU JaOOPaTOPHBIX ONMBITOB U
MPAKTUYECKUX paloT.

CnenoBatb npaBuiiaM 0€301aCHOM
paboThI B J1a0OpaTopuu IMpu
MCIOJIb30BaHUM XUMHUYECKOU

MOCYJIbI U1 000PYyIOBaHUS.

[Tpon3BOANTH BBIYUCICHUS IO
XUMUYECKUM YPaBHEHUSM.

YuyacTBOBaTh B COBMECTHOM paboTe

B [1ap€ WUJIU TPYIIIIE.

BricTpanBaTh pa3BEPHYTHIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPON Ha
nHpopManuio U3 yueOHUKa U
CIIPaBOYHBIX MATEPUATIOB, FPAMOTHO
WCIIOJIb30BATh U3YyUYECHHBIN MOHSITUWHBINA
anmnapar Kypca XUuMuu
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[IpoBeneHNE KAYECTBEHHBIX PEAKIIUN Ha
MOHBI (MarHusi, Kanblysl, aTFOMUHMS,
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nuHKa, xkenes3a (1) u xxenesa (1), meau

(I1), onrcanue MPU3HAKOB UX MPOTCKAHHUS.

Hccnenosanrie aMmpoTepHbIX CBONCTB
TUAPOKCUIA ATIOMUHUS U THAPOKCUAA
LMHKAa.

IIpaxmuueckue pabombpi:

Ne 6. XKEcTKkoCcTh BOABI 1 METOJIEI €€
YCTPAHEHUSI.

Ne 7. Peuienue skcriepruMeHTaIbHbIX
3a/1a4 1o TeMe «BakHeime MeTauibl 1
UX COCTUHEHUS».

Bviuucnenus: no ypaBHeHUSIM
XUMHUYECKUX PEaKIU, €CIIi OOUH U3
pEareHToB JaH B U30BITKE WIH

COAEPKUT MPUMECH; MACCOBOM 101
BBIXO/1a TTPOAYKTA PEAKIINH

Uroro no pazneny

20

Pa3znen 4. Xumus v oOKpyKaomas cpena
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denepanbHas padoyas nporpamma | Xumus. 8—9 kinacchl (0a30BbIM YPOBEHbD )

4.1 | Xumus u 3 BemecTBa 1 Marepraibl B TOBCETHEBHON | XapaKTEpU30BaTh POJIb XUMUU B
OKpy:karomias cpena KU3HM YenioBeka. bezonacHoe pa3IUYHBIX cepax AesITeILHOCTH
UCIIOJIb30BaHUE BEIIECTB U XUMHUECKUX | JIFO/IEH, OCHOBHBIE BEILIECTBA U
peaxuuii B ObITy. Ilepsas momoins npu MaTepUabl, IPUMEHAEMBIE B KH3HU
XAMHUYCCKUX OKOraX U OTPAaBJICHUAX. COBPEMECHHOT'O YCJII0BECKA.
XUMHUYECKOE 3arpsi3HEHNE OKPYKAIOWEH | OOBACHATH YCIOBUS 6€30I1aCHOTO
cpelpl (IpeaenbHas J0myCTUMast HCII0JIb30BAaHUS BEIIECTB U XUMHUYECKUX
KOHIICHTpaIus BemiecTB. Poiab XuMuu B | peakiiuii B OBITY.
PELICHHHU SKOIOTNYECKHX IPOOIeM. AHanmu3upoBaTh U KPUTHYECKU OIEHUBATH
Xumuueckuii IKcnepumenm: HH(OPMALIMIO O BIUAHAN 5
Temoncmpayuu: MIPOMBIIIIJIEHHOCTH, CEITbCKOTO X035HCTBA,
N3yuenne o0OpasioB Matepuaios | (PAHCIOPTA PUI Ap. Ha COCTOAHMC
(CTeKJI0, CIIaBbl METAJIOB, omuMepHble | OKPYAKAIOMICH CPC/IbL.
MaTepHalIbl) YMeTh OKa3bIBaTh NEPBYIO IOMOUIb TPU
XUMHUYECKHX 0KOTaX U OTPaBICHUAX.
[TpuHuMaTh yyacTue B 00CYyXKICHUH
po0JIeM XUMHUYECKON M IKOJIOTHUYECKOM
HaIPaBJIEHHOCTHU, BbICKA3bIBATh
COOCTBEHHYIO MO3UIIUIO TI0 TTpodIeMe 1
Mpeayiaratb BO3MOXHBIE ITyTH €€
penieHus
Uroro no pazneny: 3
PesepBHOE Bpems 3
OBUIEE YNCJIO YACOB 68

I10 ITPOI'PAMME
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