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@denepanpHas paboyas mporpamma Mo y4yeOHOMy npeamery «Xumus» (0a30BbId
ypoBeHb) (mpenmMeTHas o0nactb «EcTecTBeHHO-Hay4yHbIE MPEIMEThI») BKIIOYAET
NOSICHUTENBHYIO 3aIMUCKY, CO/IepKaHue 00y4eHUs, TUIAHUPYEMbIE€ pPe3yIbTaThl OCBOCHUS
OporpaMmbl MO XUMHUHU, TEMAaTHYECKOE IUIAHMPOBAaHME, TNEepeueHb (KOAU(PUKATOP)
pacmpesiefieHHbIX MO KjaccaM IpOBEPSeMbIX TPEOOBaHHM K pe3yjbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHuUs U JJIIEMEHTOB
colepKaHUsl 1O XHUMHH, TepeueHb (KoaudukaTtop) mMpoBepsieMbIX TpeOOBaHUM
K pe3yJibTaTaM OCBOEHHUSI OCHOBHOUM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIETrO
00pa3oBaHUsI U PJIEMEHTOB COJEPKAHMS 10 XUMUHU.

IHHOACHUTEJIBHASA 3AIINCKA

[IporpammMa Mo XMMUU Ha YpOBHE OCHOBHOT'O OOIIEro OOpa3oBaHUs COCTABJICHA
Ha OCHOBE TpeOOBaHMU K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTENbHOU
MporpaMMbl OCHOBHOTO 001ero ob6pazoBanusi, mnpeacraBieHHbix B PI'OC OO0O,
a TaKke Ha OCHOBE (QeAepallbHOM paboueld MporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLICTIIIMA TpENnoAaBaHus Yy4eOHOro mpeaMera «XuMUS» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickon denepanun.

[Iporpamma no xumuu pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueli IporpaMMsbl 0 y4eOHOMY IIPEIMETY.

[IporpaMma 1o XUMUHU JAET NPEACTABIECHUE O LIENAX, 0OIIEH CTpaTeruu 00y4YeHus,
BOCIIUTAHUA W  pa3BUTHS  OOydYalOIMXCAd CpPEACTBaMU y4eOHOro  MpeaMeTa,
yCTaHaBIMBAaeT  O0s3aTeIbHOE  MPEIMETHOE  COAEp)KaHUE,  MPEeoyCMaTpUBAET
pacnpenenieHue ero no Kjiaccam U CTpPYKTYPUPOBAHME IO pa3jiejaM U TEMaM MPOrpaMMbl
M0 XUMHUHU, ONpeNensieT KOJMYECTBEHHbIE W KayeCTBEHHbBIE XapaKTEPUCTUKU
collepKaHUsl, PEKOMEHIYEMYIO TOCIIEIOBATENbHOCTh H3YYEHUS XUMHU C YYETOM
MEXIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro Tpolecca,
BO3PACTHBIX OCOOEHHOCTEN O0O0yYaroluXcsi, OMpEAeNseT BO3MOMXHOCTH MpeaAMeTa
JUIs peaiu3aliiid TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a Takxke TpeOoBaHUMN
K pe3yibTaTaM OOy4YeHHs XMMHUU Ha YpPOBHE LIeJIed M3YYEeHHs MPEAMETa U OCHOBHBIX
BUJIOB YUEOHO-TI03HABATENBHON JAESTEIIBHOCT 00YUYarOIIErocsi M0 OCBOCHUIO YYEOHOTO
COJIEpKaHUA.

3HaHWEe XHUMHHM CIY>)KUT OCHOBOM st  (OPMHpPOBAaHUS MHPOBO33PECHHUS
oOy4Jaronierocsi, ero MpeACTaBICHUN O MaTepUalbHOM E€AUHCTBE MHPA, BAXKHYIO POJIb
UrparoT (HopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aMMOIPEBPAILCHUIX JHEPrUU
U 00 DBOJIOUMK BEHIECTB B MPHUPOJE, O MyTAX PEHICHHUS NIOO0aNIbHBIX MpodiIeM
YCTOMYMBOIO PA3BUTHs YEJIOBEUECTBA — CBIPHEBOM, DJHEPIETUYECKOM, IUIIEBOU
Y DKOJIOTUUECKOM 0€30MacHOCTH, MPOOJIEM 3paBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET peajii3allii BO3MOXHOCTEW NJisi caMOpa3BUTHUS U (POPMUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;
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BHOCUT BKJaJ B ()OPMHUpPOBAHHE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEM
oOy4aronMxcsi,  HaBBIKOB ~ HMX  CaMOCTOSTEJIbHOM  y4eOHOM  J1eATEeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX M MCCIEIOBAaTEIbCKUX  YMEHHH,  HEOOXOAMMBIX  Kak
B IIOBCEJIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON JESITENbHOCTH;

3HaKOMHT CO CHEIU(PUKOI HAYYHOTO MBILIUICHHUS, 3aK1a/IbIBAET OCHOBBI IIEIOCTHOTO
B3IJIJa HAa €IMHCTBO IPUPOABI M YEIIOBEKA, SIBJIAETCS OTBETCTBEHHBIM JTallOM
B (hOPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYaIOLIUXCS;

CHoco0CTBYET (POPMUPOBAHUIO LIECHHOCTHOI'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJAJl B SKOJIOrMUECKoe oOpa3zoBaHUE
00yJaromuxcsl.

JlaHHblE HampaBiICHUsT B OOYYEHHMM XUMHUHU OO0ECIEUMBAIOTCA CleUu(UKON
coJiepKaHusl yueOHOTro MpeAMeTa, KOTOPBIN SBIISETCS MEAArornyecky aaanTHPOBAHHBIM
OTpakeHueM 0a30BOI HAYKH XHUMHH HA ONPEICTIEHHOM 3TaIle €€ Pa3BUTHS.

Kypc xuMuu Ha ypOBHE OCHOBHOrO 0OIIEro o0Opa30BaHUs OPUEHTUPOBAH
Ha OCBOEHHE OOYYarOUIMMHUCS CHUCTEMBbl IEPBOHAYAJIBHBIX MOHATHH XHWMHH, OCHOB
HEOPraHWYECKOM XMMUU U HEKOTOPBIX OTIEIBbHBIX 3HAYMMBIX IOHATUH OPraHUYECKON
XUMHH.

CtpykTypa conepkaHUsi MpOrpaMMbl IO XHUMHUH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOT0 MOJAX0/1a K €€ n3ydeHuro. Coaep:kaHne CKIIabIBACTCs U3 CUCTEMBI IIOHATUI
0 XMMHUYECKOM DJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUM O XMMHUYECKOW PEAKIIUU.
O06e »TH cHUCTEMBbl CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHLMILY [OCIEJOBATEIBLHOTO
Pa3BUTHS 3HAHUW Ha OCHOBE TEOPETUUECKUX MPEACTABICHUI Pa3HOrO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepnoanyeckoro 3axkona J[.M1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

YUYEHHSI O CTPOCHHUH aTOMa U XUMHUYECKOW CBSI3U;

MPEACTABICHUI 00 JIEKTPOIUTUUECKOUN JUCCOLMALIMY BEILIECTB B paCTBOPAX.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCS HA OCHOBE AMITMPUYECKHU ITOITYYEHHBIX
Y OCMBICIICHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIIEA0BATEIBHO OT OAHOIO YPOBHS K IPYTOMY,
BBIMOJHAS ~ (PYHKUMH OOBSCHEHMS] W  MPOTHO3UPOBAHUS  CBOMCTB, CTPOCHMS
Y BO3MOKHOCTEHN MPAKTHUYECKOTO MTPUMEHEHUS U MTOTYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHMe MporpamMmbl 10 XUMHH CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTABJIAIOIIENM HAay4YHOM KAPTHUHBI MHUpAa B JIOTUKE €€ CHUCTEMHOMU
MIPUPOBL, HEHHOCTHOTO OTHOILIEHHS K HAYYHOMY 3HAHUIO K METO/aM ITO3HAHMS B HAYKE.
N3ydyeHne XuMuu MPOUCXOJUT C PUBJICUCHUEM 3HAHUM U3 paHee U3yUYEHHBIX yUeOHBIX
npeameToB: «Okpyx)arommi Mup», «buonorus. 5—7 knacce» n «Pu3mnka. 7 Kirace».

[Ipu m3ydeHUU XUMUU MPOUCXOAUT (GOPMHUPOBAHWE 3HAHUN OCHOB XMMHYECKOU
HayKd Kak OOJIACTU COBPEMEHHOI'0 €CTECTBO3HAHHUSA, NPAKTUYECKON JeATEIbHOCTH
YeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4eOHOro
npeaMera COCTOMT B (POPMUPOBAHHUU CHUCTEMbl XMMHUYECKMX 3HAHUN — BaKHEMIIUX
(akToOB, MOHATHUN, 3aKOHOB U TEOPETUYECKUX MOJIOKEHUH, JOCTYNHBIX 0000IIEeHUN
MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HAyKH, B MPHOOIIEHWN K HAay4YHBIM METOJaM
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NO3HAHUS TpPU H3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (QopMUpOBaAaHUU
M Pa3BUTHHM TO3HABATEIHLHBIX YMECHHM M WX NMPUMEHEHUU B Y4eOHO-IIO3HABATEIHHOU
U y4eOHO-MCCIIeIOBATEIbCKON JEATEIbHOCTH, OCBOCHWW TMPaBUI  0OE30MacHOTO
oOpalieHus ¢ BeIleCTBaMU B TOBCEAHEBHOM KU3HU.

[Ipy u3yyeHUM XUMHUU Ha YPOBHE OCHOBHOTO 0O0IIEro 0Opa3oBaHUSl Ba)KHOE
3HaYEHUE MPUOOpEU TaKUe 1eIH, KaK:

dbopmupoBaHue HMHTEIJIEKTYaJIbHO pa3BUTOMN JUYHOCTH, rOTOBOM
K CcaM00Opa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIHLHOMY TMPUHITUIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

HAIPaBJICHHOCTh OOYYEHHS Ha CHCTEeMaTH4YeCKOe MPHOOIIEHUE O0YyYaroluxcs
K CaMOCTOSITEJIbHOM TO3HABATEIbHOM [NEATEIIbBHOCTH, HAyYHBIM METOJIaM ITO3HAHUS,
(bOpMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

oOecrieueHre yCciaoBui, CIIOCOOCTBYIOMIMX MPUOOPETEHHIO 00yUYalOIIUMHUCS OTIbITa
Pa3HOOOpa3HOW JCSATENBHOCTH, TMO3HAHUS M CAaMOIIO3HAHUS, KIIOUEBBIX HABBIKOB
(KITF0UEBBIX KOMIIETEHIIUM ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE VISl Pa3JIUYHBIX BUIOB
NEeSATENbHOCTH;

dbopmupoBanue o01e QyHKIIMOHATBHON M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,
B TOM YHUCJIC YMEHUN OOBSCHSTH U OIICHUBATH SIBIICHUS OKPY>KAIOIIET0 MUPA, UCTIOJb3YSI
3HAHUSA U ONBIT, MOJYYECHHBIE MPU HU3YUYECHHH XUMHH, NMPUMEHATh WX NHPHU PELICHUH
po0JieM B TOBCEIHEBHOM )XU3HU U TPYAOBOM JAEATEILHOCTH;

dbopmupoBaHrue y 0OyYarouuxcsi TYMaHUCTHUYECKHX OTHOIICHWM, MOHUMAaHUS
IIEHHOCTH XUMUYECKUX 3HAHUU JJisi BBIPAOOTKUA HKOJOTUYECKH II€JIeCO00pPa3HOro
MOBEJICHUS B OBITY M TPYAOBOM JEATEIHHOCTH B LIENAX COXPAHEHHUSI CBOETO 3/I0POBbBS
Y OKPYXKaroLIeW NPUPOIHON CPENbI;

pa3BUTHE MOTHUBAIIMM K  OOYYEHMIO, CIIOCOOHOCTEH K  CAaMOKOHTPOJIIO
M CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHUS OOIIECYETIOBEYECKUX 1IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BbIOOPY MpOQuIIs U HANTPABIEHHOCTH JIaJIbHEUIIIET0 O0yUYEHUS.

OO6miee yucIO YacoB, PEKOMEHJ/IOBAHHBIX JJIsi M3Y4YEHUS XUMUHU, — 136 4acos:
B 8 KJ1acce — 68 yacoB (2 yaca B HeJlento), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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COIEPKXAHUE OBYYEHMUAA

8 KITACC

IIepBoHaya/ibHbIE XUMHYECKHUE IOHATUSA

[Ipenmer xumuu. Ponp XuMHM B )KM3HHU YETIOBEKA. XUMHS B CUCTEME HayK. Tena
U BellecTBa. @U3MYECKUe CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BeniecTB. [loHstue
0 MeToJax IOo3HaHus B xUMHH. Yucteie BemecTBa M cMecu. CrocoObl paszjeincHus
CMeceH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE JIEMEHThI. CUMBOJIBI XUMUUYECKUX DJIEMEHTOB.
[IpocThie U c0KHbBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢dopmyna. BaaeHTHOCTh aTOMOB XWMHMUYECKHUX JJIEMEHTOB. 3aKOH
MMOCTOSIHCTBA cocTaBa BemlecTB. OTHoOcUTEIbHAsd aTomHas wmacca. OTHoOcHUTENIbHas
MOJIEKYJIApHasg Macca. MaccoBas J0JIsi XUMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KonuyectBo BemiectBa. Mosbs. MossipHas macca. B3auMocBs3b KOJIMYECTBA, MACChI
W 4YHWClia CTPYKTYPHBIX €IWHUIl BemniecTBa. PacueTsl 1o dopMynamM XUMHUYECKUX
COCTUHEHUH.

DU3NYECKUE U XUMUUYECKHE SIBJICHUA. XMMHUYECKasl PEAKLUS U €€ MMPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIECTB. XUMHUYECKHE ypaBHeHUs. Kiaccudukarus XMMAYECKUX
peakiuii (CoeqMHEHUs, Pa3JIOKEHUs, 3aMEIIICHUS, 0OMEHa).

Xumuueckuil IKCnEpUMEHM:

3HAKOMCTBO C XHUMHYECKOW TIOCYI0#, MpaBuiamMu paboTel B JabopaTopuu
U TpueMamMu oOpaiieHus ¢ JabopaTOpHBIM OO0OpYAOBaHUEM, M3YyUYCHHE U OMHCAHUE
(bU3UIECKUX CBOMCTB 0Opa3IlOB HEOPTraHWMUECKUX BEIIECTB, HAOIIOJCHUE (PU3UICCKUX
(T1aBieHUE BOCKaA, TasHUE JIbJla, pacCTUpPaHUE caxapa B CTYIKE, KUTICHUE U KOHACHC AU
BOABI) M XHMHYECKHMX (TOPEHHE CBEUYM, TMPOKATWBAHWE MEIHOW IPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KUCJIOTOM) SIBJICHWH, HAOJIOJEHWE M OIKCAaHHUE TMPU3HAKOB
NPOTEKAaHUs] XMMHUUYECKUX peakiuui (pas3loKeHHE caxapa, B3ahuMOJCHCTBUE CEPHOMU
KHUCIIOTBHI C XJIOpUAoM Oapusi, paznoxeHue ruapokcuaa menu (II) mpu HarpeBanuw,
B3aUMOJIEHCTBHE Kefe3a ¢ pacTBopoM coiid meau (II), uzyyenue cnocoOoB pazjeneHus
cMecedd (C TIOMOIIBIO MarHuTa, (QUIBTPOBaHWE, BBIIAPUBAHWEG, UCTUJUISIINS,
xpoMarorpadusi), TpoOBEACHHE OYUCTKUA MMOBAPEHHOM COJM, HAOIIOJCHUE U OMUCAHUE
pPEe3yNbTaTOB TIPOBENCHUS OIBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUS MacChl,
co3JaHue MoJieNell MoJieKy (IIapOCTEPKHEBBIX).

Baxuelue npeacTraBuTe M HEOPraHMYeCKMX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 351eMeHT 1 IpoCcTOe BEIIECTRO.
Haxoxnenue kucimoposa B mpupone, GU3NIECKHe U XUMHUYECKHE CBOMCTBA (pEaKinu
ropenusi). Oxcunel. [lpumenenue kucmopoga. CrocoObl TMOMYYEHHUS KHCIOpOja
B JlabopaTopu W NpoMbIUIEeHHOCTH. KpyroBopor kuciopona B mnpupojne. O30H —
aJUIOTpOIHasg MOAUUKALIUS KACIOpOAa.
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TernoBoit 3h(dEeKT XUMHUYECKOW peakluud, TEPMOXUMUYECKUE YpPaBHEHHS, 3K30-
U DHIOTEPMHUYECKHE peakUuu. TOIUIMBO: Yrojdb W METaH. 3arpsi3HEHUE BO3/yXa,
yCHJIEHHE MapHUKOBOTO 3 PeKTa, pa3pyluieHue 030HOBOIO CIIOSI.

Bonopon — anemenT m mpocroe BemiectBo. HaxoxkneHne Bomopoaa B IIPUPOJIE,
du3nueckue U XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI moiyyeHus. Kuciaorbl
U COJIH.

MounsipHbIit 00beM ra3oB. PacueTsl 10 XUMHUYECKUM YPaBHEHUSM.

dusnyeckrne CBOMCTBA BOAbL. Bona kak pactBopurens. PactBopel. HackiieHHnsbie
Y HEHACBIIIEHHBIE PaCTBOPBI. PacTBOpHMOCTH BelecTB B BoAE. MaccoBas 10J1s1 BEIecTBa
B pacTBope. XUMHUYECKHE CBOMCTBAa BOJbl. OcHOBaHuA. Poib pacTBOpoB B Hpupoje
U B KM3HU 4esoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE MPUPOIHBIX BOJ.
OxpaHa ¥ O4YHMCTKA NPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenunenuit. Oxcunpl.  Knaccuduxarus
OKCH/JIOB: coJieo0pa3yrolue (OCHOBHBIE, KHUCJIOTHBIE, aM@oTepHbIC)
1 HecosieoOpaszyromue. Homenknatypa okcuos. dusnueckre 1 XMMHUUECKHE CBOMCTBA
okcuaoB. [lomyyeHne OKCHUIoB.

OcHoBanus. Knaccudukanus ocCHOBaHUM: IIEJIOYH U HEPACTBOPUMbBIE OCHOBAHMUSI.
Homenknatypa ocHoBaHuii. PU3WYECKHE W XHMHUYECKHE CBOWMCTBAa OCHOBAHUU.
[Tommyyenne oCHOBaHUM.

Kucnotel. Krnaccuduxanus xucimor. Homenknarypa kucnor. @usmyeckue
Y XMMHUYECKHE CBOMCTBA KUCIIOT. Pan aktuBHOCTH MeTaiuioB H.H. bekerona. [lonyuenue
KHCJIOT.

Conu. Homenkiarypa coneil.

du3nyuecKkue W XUMUYECKHE cBoMcTBa cosied. [lomydeHue comei.

I'eneTnueckas CBA3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCIUHEHUM.

Xumuueckuii skcnepumenm:

KAUE€CTBEHHOE ONPEACIICHUE COJECPKAHUS KHUCIOpOJa B BO3AYyXE, IOJIy4YEHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB KHCJIOpPOJAa, HaOJIOJEHUE
B3aMMOJICHCTBUSI BEUIECTB C KUCIOPOJAOM M YCIIOBHUS BOZHUKHOBEHHS U MPEKPALICHUS
ropenus (mMokapa), o3HaKOMJIeHHME ¢ oOpas3laMu OKCHJOB M OINHCAaHUE HUX CBOWCTB,
MOJIy4eHHE, cOOMpaHHue, paclo3HaBaHWE W M3YyUYECHHE CBOWMCTB BOAOpOJAa (TOpEHHUe),
B3auMojielicTBue Bojopoga ¢ okcuaom Meau (II) (BO3MOXHO HCIOJBb30BaHUE
BUJICOMATEPUAIIOB), HAOIIOJICHUE O00pa3lloB BEHIECTB KOJWYECTBOM |  MOJIb,
MCCJIEIOBAaHNE OCOOEHHOCTEH PacCTBOPEHMS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACICHHON MACCOBOU JI0JIEN pAaCTBOPEHHOT'O BEILIECTBA,
B3aMMOJICHCTBHE BOBI C METAJIIaMU (HATPUEM U KaJIbIIEeM) (BO3MOXKHO MCIIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE OOPa3llOB HEOPTaHUYECKUX BEIIECTB PAa3THMUHBIX
KJIaCCOB, HAOJIOJICHUE W3MEHEHUs OKpPACKH WHIUKATOPOB B PacTBOpax KHUCIOT
U 1IesI0Yel, n3ydeHue B3auMoenctus okcuaa meau (11) ¢ pactBopom cepHO KUCIOTHI,
KHCJIOT C METa/UlaMH, peakiuid HeWTpaau3aluu, T[OoJyYeHUe HEPaCTBOPUMBIX
OCHOBAHUM, BBHITECHEHHE OJIHOTO MeETaJlla JAPYIMM M3 pPacTBOpa COJIM, PEIICHHE
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SKCIIEPUMEHTAJIBHBIX 33/lad 1O TeMe «BaXHeWIne KIacChl HEOPraHUYeCKHUX
COEIMHEHUI.

Hepuoauyeckuin 3axkoH M Ilepuogmyeckas cucreMa XHUMHYECKHMX JJIEMEHTOB
JA.NA. Mengeneea. CtpoeHue aromMoB. XuUMHYECKass CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIC PEaKIUH

[lepBbie MOMBITKH KIacCU(UKAIMH XUMUYECKUX 37eMeHTOB. [loHsATHE O rpymmax
CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIbHBIE METAIIJIbL, FAJIOT€HbI, UHEPTHBIE
ras3el). JI€MEHTHI, KOTOpbIe 00pa3yIoT aM(pOTEpHBIE OKCUABI U TUIAPOKCU/IBI.

Ileppnogmueckuin 3akoH. Ilepuonnueckas cucreMa XHUMHUYECKHX DOJIEMEHTOB
J.U. MenneneeBa. KopoTkonepuonnas u anuHHonepuoaHas Gopmbl [lepuonnueckoit
cucTeMbl XuMHuueckux dieMeHToB [[.1. Menneneesa. [lepuoasl u rpynnsl. Pusnyeckun
CMBICJI IIOPAIKOBOIO HOMEpA, HOMEPOB IIEPUOJIA U IPYIIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oromsl. DOnekTponsl. CTpoeHue
ANEKTPOHHBIX 000J04YEK aTOMOB MHepBbIX 20 XUMHUECKUX 3JIeMeHTOB llepuoandeckoii
cucrembl JI.MI. MenneneeBa. XapakTEpUCTUKA XWMHYECKOTO DJJIEMEHTa II0 €r0
nonoxenuto B [lepnoanueckon cucreme JI.1. Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHHUS paJdyca AaTOMOB XUMHYECKHUX JJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOWMCTB MO TpyNIlaM M IEpUOJaM. 3HAYCHHE
Ileppogmueckoro 3akoHa u llepmoandeckor CHCTEMBI XUMHUYECKHUX JJIEMEHTOB
JUISL pa3BUTHUSA Hayku U npakTuku. (.M. MenaeneeB — ydeHbIl U IpakIaHUH.

Xumunyeckass cBA3b. KoBasieHTHass (MOJspHAas M HENOJISIpHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBA3b.

Crenenp okucneHus. OKHCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iponecchbr
OKHCJIEHUS M BOCCTAHOBJIEHUSI. OKUCIUTENIN U BOCCTAHOBUTENH.

Xumuueckuu 5KCnepumenm:

u3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJEICTBUE
TUAPOKCUIA IIMHKA C pacTBOpaMHM KHUCIOT U IIEJOYeH, TMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiivili (ropeHue,
peaKIuu pa3ioKeHus, COSTUHEHHUS).

Mesicnpeomemnuie céa3u

Peanmzannst MeXnpeaMETHBIX CBSA3€M NPU M3YYEHMH XUMHM B 8 KIiacce
OCYUIECTBJISIETCS Uepe3 UCIIONIb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHIA, TaK
U TOHATHUH, SBJSIOIIMXCS CHCTEMHBIMU I OTHAEJBHBIX IPEIMETOB €CTECTBEHHO-
Hay4YHOT'O IIMKIJIA.

OO6mre ecTeCTBEHHO-HAYYHbBIE MMOHATHS: HAYYHBIN (akT, TUIIOTe3a, TEOpHUs, 3aKOH,
aHaluu3, CHUHTE3, KiacCU(UKaIMs, TEepUOJAUYHOCTh, HAOIIOIEHUE, JKCIEPUMEHT,
MOJEIIMPOBAHUE, U3MEPEHUE, MOJIEb, SIBICHUE.

®u3uka: mMaTepus, aTOM, BJEKTPOH, NPOTOH, HEUTPOH, MOH, HYKIHWI, WU30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJEKTPUYECKUM 3apsii, BELIECTBO, TEJIO, O0bEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, (PM3MUECKHE BEJIMYMHBI, €IUHULIBI U3MEPEHUS,
KOCMOC, TUIaHETHI, 3B€3/1bl, COJHIIE.
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buonorus: hoTtocunTes, Abixanue, ouocdepa.
I'eorpadus: atmocdepa, ruapocdepa, MHHEpaNbl, TOPHbIE MOPOJbI, MOJIE3HbIC
HCKOTIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMH4YeCKas peakuus

[lepuonnyeckuit 3akoH. Ilepuomuueckas cucremMa XUMHYECKUX JJIEMEHTOB
.M. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX IEPUOJNOB, Kalus, KaJbLUsi U UX COCIUHEHUU
B COOTBETCTBUU C IOJIOKEHUEM JIEMEHTOB B [leproanueckon cucTeMe U CTpPOCHUEM UX
aTOMOB.

CrpoeHue BenecTBa: BUJIbl XUMUYECKOW CBSA3U. THIIBI KPUCTAINTMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PEIIETKM U BUIA
XUMHYECKOU CBA3H.

Knaccudukanus U HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCAM HEOPraHUYECKUX COCTUHEHU,
TEHETUYECKAas CBS3b HEOPTaHNYECKUX BEILIECTB.

Knaccudukanuss  XMMUYECKMX  peaklIUid MO  pa3jIu4yHbIM  IPU3HAKaM
(Mo 4YMClly U COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3P (DEKTy,
[0 W3MEHCHUIO CTEMEHEH OKHUCICHUS XUMHUYECKUX DJIEMEHTOB, MO OO0paTUMOCTH,
[0 YYacTHIO KaTajlu3aTopa). JK30- U IHJOTCPMHUUECKHE PEAKIUU, TEPMOXUMHUUYECKUE
YpaBHEHUS.

[lonsiTue o0 ckopocTh XHMHYecKol peakuuu. IloHarue 00 00paTUMBIX
U HEOOpaTUMBIX XMMUYECKHX peakiusx. [IoHATHE O TOMOTEHHBIX U TEeTEPOTCHHBIX
peakuusix. Ilonstme o karanuze. IlonsitTme O XMMHYECKOM  PaBHOBECHH.
@aKkTOpPhI, BIUAIOIINE HA CKOPOCTh XUMUYECKOW PEAKIIMU U MOJIOKEHUE XUMUYECKOTO
PaBHOBECHSI.

OKUCANTETbHO-BOCCTAHOBUTENIBHBIC peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON peakunu. COCTaBIECHNE YPAaBHEHUN OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIUH C HCTIOIB30BAHIEM METO/IA JIEKTPOHHOTO OalaHca.

Teopusi BNEKTPOJUTHUECKON AUCCOUUALNM. IJIEKTPOJUTBI U HEIIIEKTPOJIUTHI.
Katnonsl, aHnoHbl. MexaHW3M JUCCOLMAMM BEUIECTB C Pa3JIMYHBIMUA BHIAAMU
XUMU4ecKoil cBsizu. CteneHs aucconuanuu. CUIIbHBIC U CIa0bIe DJIEKTPOJIUTHI.

Peakiuu monHOro oOMeHa. YCIOBUS TMPOTEKAHUS DPEAKIMid HWOHHOTO OOMEHa,
MOJIHBIE U COKPAIIICHHBIC MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAHUI
U COJIeH B CBETE MPEJCTABICHUN 00 ANEKTPOIUTHIECKON aucconuanuu. KauecTBeHHbIE
peakunu Ha UoHbL. [IoHSATHE O TMapONIU3E COJIEH.

Xumuueckuil SKchepumenm.:
O3HAKOMJIEHHE C MOJENIAMU KPHUCTAUIMYECKUX PELIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U anmasa), CJIOKHBIX BEUIECTB (XJIOpHUIa
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HaTpUs1), UCCIICIOBAaHNE 3aBUCHMOCTH CKOPOCTH XUMUYECKOW PEaKIMH OT BO3IACHCTBHS
pa3aNyYHbBIX (HAKTOPOB, HCCIIENOBAHUE DSIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
mpolecca IUCCOLMAIMU  KHUCJIOT, Iienoueid W coyiei (BO3MOXHO HCIOJIh30BaHHUE
BUJICOMATEPHUAIIOB), MPOBEJICHUE OMBITOB, WLIIOCTPUPYIOMIUX MPU3HAKH TMPOTCKAHHS
peaknuii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BhIJICICHUE Ta3a, 00pa30BaHKE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIONINX TMPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIni
(ropeHme, peakIuy Pa3IOKEHUS, COCAUHEHUS), PACIO3HABAHME HEOPTAaHUYCCKUX
BEIIIECTB C TMTOMOIIBIO KAY€CTBEHHBIX PEAKITNI HA MOHBI, PEIICHUE YKCIIEPUMEHTATBHBIX
3aad.

HemeTausisl 1 HX COeIMHEHUSA

O6mas xapakTeprucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
cTeneHu okucieHus. CtpoeHue u (pU3n4ecKrue CBOMCTBA MPOCTHIX BEIIECTB — IAJIOT€HOB.
XUMUYECKHE CBOMCTBA Ha MpuMepe Xxjopa (B3aMMOJAEWCTBUE C MeTalaMu,
HEMeTaJUIaMH, LejaoyaMu). XnopooaopoA. ColsiHash KUCI0Ta, XUMUYECKUE CBOMCTBA,
NOJIy4eHHE, IPUMEHEHHE. J[elicTBHE XJI0pa U XJIOPOBOAOPOJa Ha OPraHHU3M YEJIOBEKa.
Baxueimme x10puabl 1 UX HAX0XKAEHUE B IPUPOJE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

CrpoeHue u (pu3HUECKHE CBOMCTBA MPOCTBIX BELIECTB — KUCIOPOJA U CEPHI.
AnnotponHble MoAW(UKAIMM KUCIOpoAa M cepbl. XHMHUYECKHE CBOWCTBA CEpBHI.
CepoBosiopoji, cTpoeHue, GuU3MYecKre M XUMHUYECKHe cBoicTBa. OKCHABI CEphl Kak
NpEICTaBUTENIM KHUCIOTHBIX OKCUAOB. CepHas KuCIOTa, (PU3NYECKUE M XUMUYECKHE
CBOMCTBA (00IIME KaK MPEACTABUTEINSI Kjlacca KUCIOT U crieupuyeckue). XUMUIECKUEe
peakimu, JiekKalre B OCHOBE MPOMBIIIJIEHHOTO COCO0a MOJy4eHUs] CEPHOU KUCIOTHI.
[Ipumenenne. Conu cepHOM KHUCIIOTBI, Kauye€CTBEHHAs peaklMs Ha CyJb(aT-uoH.
Haxoxnenue cepsl M €€ COCOMHEHUNW B MNOPUPOJEC. XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karollled Cpellbl COCNMHEHUSIMU Cepbl (KUCIOTHBIE H0XKIU, 3arpsA3HEHHE BO3IyXa
Y BOJIOEMOB), CITOCOOBI €ro MPeI0TBPAIICHUS.

O6mras xapakrepuctuka 351eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMS.

A3OT, pacmpocTpaHeHHE B MpUpPOAE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA.
KpyroBopor a3zora B mpupoje. AMMHUaK, €ero (pu3MuecKue U XMMHYECKHE CBOWCTBA,
MOJTyYeHUE " IIPUMEHEHUE. Conu aMMOHWUS, 170:¢ duznueckue
U XMMHYECKUE CBOICTBA, NMpUMEHEHHE. KauecTBeHHas peakius Ha HOHbl aMMOHHSL.
A3OTHasi KUCJOTa, €€ MOoJIyueHHe, PU3nYecKrue U XMMUYECKHe CBOMCTBa (0OIIHMe Kak
MpeICTaBUTENs Kilacca KUCIOT U crienupuyeckue). Vcnonpb30BaHnne HUTPATOB U COJIEH
aMMOHHUSI B KayeCTBE MHHEPAJIbHBIX yH0OpeHHil. XHUMHUYECKOe 3arpsi3HEHue
OKpYXaroIlel cpeabl COETMHEHUAMU a30Ta (KUCIOTHBIE JAOXKIH, 3arpA3HEHUE BO3yXa,
MOYBBI U BOJOEMOB).

®docdop, amrorpornnbie Moaudukamuu ¢docdopa, (PpU3NUECKUe W XUMHUECKHUE
cBorictBa. Oxcun ¢ocdopa (V) u docdhopHas kuciora, GU3NUYESCKUE U XUMHUUYECKUE
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cBoiicTBa, moayuyeHue. Mcnonb3oBaHue QocdaroB B KauyecTBE MHUHEPAIbHBIX
yA0OpeHui.

Obmas xapakTepucTtika 3aeMeHToB [V A-rpymnmbl. Oco0eHHOCTH CTPOSHHS aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHS.

Yrnepon, amioTponHble MOAUPUKAILIMY, pAaCIPOCTPaHEHUE B IPUPOE, (pru3nuecKue
U XUMHYEeCKHe cBoicTBa. AncopOuusa. Kpyrosopor yriepona B mpupoge. OKcHbl
yrieposa, ux pU3NYecKue U XMMHUYECKHUE CBOMCTBA, JEUCTBHUE HA KUBbIE OPraHU3MBI,
[OJyYEHUE M TPUMEHEHHE. ODKOJOTMYEeCKHUE MpOOJIEMBbl, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV), runores3a ri1o6anpHOrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA 3PQEKT.
VYronbpHas KUCJIOTa U €€ COJM, UX (PU3NYECKHUE U XMMUYECKUE CBOWMCTBA, MOJyYEHUE
n npuMmeHenue. KauecTBeHHass peakuuss Ha KapOoHar-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEJILCKOM XO3A1CTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSIX
yraepojna (MeTaH, 3TaH, HTWIEH, aleTUJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTa).
[IpuponHbIe HCTOYHUKH YTJIEBOAOPOJIOB (Yrojb, IPUPOIHBIN Ia3, HEPTH), MPOIYKTHI UX
nepepaboTku (OEH3MH), KX POJIb B OBITY U IPOMBIIIEHHOCTH.

[ToHsiTHE O OMONOTMYECKM BaXKHBIX BEILIECTBAX: )KUpaAX, OCNIKaX, YIJIeBOIaX — U UX
pOJIM B KU3HM 4YelloBeKa. MaTepuallbHOE €IMHCTBO OPraHUYECKHX M HEOPTraHUYECKUX
COCTUHEHU.

Kpemnuii, ero ¢pusnyeckne 1 XUMUYECKUE CBOWCTBA, MOJYYEHUE M NIPUMEHEHUE.
CoenuHenus kpeMHusi B npupojae. O6mue npexacraBieHuss o6 okcune kpemuus (IV)
M KpeMHHEeBOM kuciore. CWIMKAThl, HMX HCIOJb30BaHUE B OBITY, MEIMIIMHE,
MPOMBIIUIEHHOCTU. BaxkHelre cTpouTenbHble MaTepuabl: KEpaMuKa, CTEKIIO0, IIEMEHT,
O6etoH, xene3o0eToH. [IpobGimeMbl 0€30MaCHOTO HWCIMOJIB30BAHUS  CTPOUTEIHHBIX
MaTepHuasoB B OBCETHEBHON KU3HHU.

Xumuueckuii skchepumenm:

M3yuyeHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKUMi Ha XJOPUI-MOHBI U HAOJIOJCHHE MPU3HAKOB UX
OPOTEKaHUs, OMbITHI, OTpa)karolre (PU3NYECKUe U XUMHUYECKHE CBOWCTBA raJIOT€HOB
U UX COEIMHEHHH (BO3MOXHO HCIOJIb30BAaHUE BHUAECOMATEPUATIOB), O3HAKOMIICHHE
c oOpa3namMu XJOpUIOB (TAJIOTCHHUIOB), O3HAKOMJICHHE C oOpasllaMu Cepbl U ee
COEIMHEHUSIMH (BO3MOKHO MCIOJIB30BaHUE BHIEOMATEpUANIOB), HAOMOJeHIE TpoLecca
oOyrJIMBaHMs caxapa MoJi IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEPHOW KHUCJIOTHI, MPOBEJCHUE KaueCTBEHHOU
peakuuu Ha Cyib(paT-uOH M HaOMIOAEHUE IMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE
Cc (u3MYEeCKUMHU CBOWCTBAMH a30Ta, ¢ochopa U HUX COCAUHECHHA (BO3MOXKHO
WCIIOJIb30BaHUE BHUEOMATEpUaAIOB), oOpa3llaMu a30THBIX U (POCPOPHBIX yIOOpEHUIA,
NoJIy4eHHe, coOMpaHue, pacrno3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHUaKa, MPOBEICHUE
KaueCTBCHHBIX PEAKIMN HAa MOH aMMOHHS M ¢docdaT-uOH U HU3yYEHUE MPHU3HAKOB HX
IIPOTEKaHUsl, B3aUMOJCHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIbBIO
(BO3MOHO HCIIOIB30BAHUE BUJIEOMATEPUATIOB), U3YUEHUE MOJIETEH KPUCTATUIMYECKUX
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peuieTok ainMasa, rpagura, QysuiepeHa, O03HAKOMJIEHHE C IIPOLECCOM aacopOLuu
PacCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHUBOrasa,
MOJIyYeHUE, COOMpaHHe, PAcCHO3HABAHME M HW3YyYEHUE CBOMCTB YIJEKHCIOrO rasa,
IPOBEJCHUE KAYECTBEHHBIX pEakIuil Ha KapOOHAT M CUJIMKAT-UOHbI W H3y4YCHUE
MPU3HAKOB  MX  MPOTEKaHUs, O3HAKOMJIIEHHE C  MPOAYKUHEH  CHIMKATHOU
IPOMBILUIEHHOCTH, PELIEHUE HKCIEPUMEHTAIBHBIX 3anay 1o TeMe «Baxuelmue
HEMETAJUIBl U UX COCAMHEHUS.

MeTaJsibl 4 UX COCUHEHUS

OO0mast xapakTeprUCTUKa XUMUYECKUX IJIEMEHTOB — METAJJIOB HA OCHOBAHUU HX

nonoxeHus B Ilepuonnueckoin cucreMe xumudeckux aneMeHToB .M. Menneneesa u

cTpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTtajuinueckasi CBSI3b U METaJNIMYECKas
KPUCTAJUIMYECKAsT PEHIeTKA. OJIEKTPOXUMUYECKHM psAd  HANPsDKEHUM  METaJUIOB.
dusnueckre 1 XMuMUYeCKUe CBOMCTBa MeTa/uI0B. O011IHE CIIOCOOBI MOTYYEHHS METAILIOB.
[ToHsiTHE O KOPPO3UU METAIIOB, OCHOBHBIE CITIOCOOBI 3AIUTHI X OT KOppo3uu. CruiaBbl
(cTainp, 4yryH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY M MPOMBIIIJIEHHOCTH.

[I{emounble MeTaiuibl: TOJIOkKeHWE B lleproguyeckon cucreMe XHMHUYECKUX
anemeHtoB J[.MI. MeHneneeBa, CTpOCHHME HX aTOMOB, HAXOXKICHUE B MPHUPOJE.
du3znyueckre M XUMUYECKHE CBOWCTBa (Ha mnpuMmepe Harpus U Kanusa). OKcHIbI
Y TUAPOKCUABI HATPUS U Kaius. [ [puMeHeHne menouHbIX METAIUIOB U UX COCINHEHUN.

[I{eroyHO3E€MENBHBIE METAJJIBI MAaTHAW M KaJbLUW: MTOJN0KEeHHUE B [lepnognueckon
cucteMe xumudeckux sneMeHToB .M. MeneneeBa, CTpOCHUE UX ATOMOB, HAX0XKICHUE
B npupoge. Pu3nueckue U XUMUUYECKHE CBOMCTBA MarHus M Kaublus. Baxnenmue
COCIMHEHMs KalbliUs (OKCUA, THAPOKCUZ, coyn). KecTKOCThb BOABI M CIOCOOBI €€
YCTPaHEHMUS.

AmomuHuii: nonioxkeHue B Ilepuogmyeckoil CHUCTEME XUMHUUYECKUX HIIEMEHTOB
JIL.. MenneneeBa, CTpoE€HHE aToma, HaxOXkAcHWEe B npupoae. Pusmyeckne u
XUMHUYECKHE CBOMCTBA alltOMMHMs. AMQOTEpHbIE CBOWCTBA OKCHUAA M TUAPOKCUAA
AIFOMUHUS.

Keneszo: mnonoxenue B Ilepuoanmveckoil cUCTEME XHUMHUYECKHX SJIEMEHTOB
JA.. MengeneeBa, CTpOEHHE aToma, HaxOoXIeHWE B Impupone. Dusnueckue
U XUMHUYECKHE CBOWCTBaA xene3a. OKcuapl, ruapokcuabl u conu sxenesza (I1I) u xenesza
(IIT), mx coctas, CBOMCTBA U MOTyYECHUE.

Xumuueckutl SKCnepuMenm:

O3HAaKOMJIEHHE C 00pa3IiaMu METAJJIOB U CIUIABOB, NX (M3HMUECKUMHU CBOMCTBAMH,
MU3y4eHHE  PEe3ylbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO  HCIIOJIb30BAaHHE
BHJICOMATEPHUAIIOB), 0OCOOCHHOCTEH B3aMMOICHCTBHSI OKCHIA KaJIbIU U HATPHUS C BOJAOU
(BO3MOXHO HCIIOIH30BAaHUE BUICOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKON BOBI,
mpolecca TOpeHHsI JKene3a B KUCIopoie (BO3MOXKHO MCTIOIh30BaHUE BUICOMATEPHAIIOB),
MIPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKITUi Ha MOHBI (MarHusl, KaJIbIIH, ATFOMUHMUS,
nuHka, xeneza (II) u xenesa (III), menu (II), HaGmromeHue u ommcaHWe MPOIECCOB
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OKpaIlluBaHMs TJIaMEHU MOHAMU HATpHs, KU U KalbIus (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCICAOBaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATFOMHHUS
TUAPOKCUIA IIMHKA, PEIICHHWE SKCIEPUMEHTANBHBIX 3a7ady 1o Teme «Baxueliue
METAJUIbI U KX COECTUHEHUSY.

XuMHA ¥ OKPY:KaLIas cpeaa

BemecTtBa u Marepuansl B IOBCEAHEBHOW JKA3HM 4YeJoBeKa. be3omacHoe
WCTIOJB30BaHUE BEUIECTB W XUMHYECKMX peakuuit B ObiTy. IlepBas mnomoiib
MPA XUMUYECKUX 0KOTaX U OTPABJICHUSIX.

XVMMHMUYECKOE 3arpsi3HEHHE OKpY)Kawllew cpeabl (mpenenbHas AOomycTUMas
KoHIeHTparus BemiecTB (nanee — II/IK). Ponb xumMuu B pemieHUH 3KOIOTHYECKUX
po0JeMm.

Xumuueckuii sKchepumenm:
u3ydeHue oOpasloB MaTepuajioB (CTEKJIO, CIUIAaBbl METaUIOB, ITOJIMMEpPHBIC
MaTepUaIbl).

Mesicnpeomemnvie céa3u

Peasmzanust mexXnpeaMETHBIX CBA3EM NOpPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIIECTBIISIETCS UEpe3 UCIIOJIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHITHM, TaK
U TOHATUW, SIBISIOUIUXCS CHUCTEMHBIMU [UJIsl OTAEJBHBIX NPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HaY4YHbIE MOHITHS: HAYYHbIN (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTE3, KiacCU(pUKalMs, TIEePUOJAUYHOCTh, HAOIIOIEHUE, HKCIEPUMEHT,
MOJICIUPOBaHUE, U3MEPEHUE, MOJENb, SIBJICHHE, MAPHUKOBBIA 3(PPEKT, TEeXHOJIOTHUs,
MaTepUaIbL.

®uzuka: maTtepusi, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKUN 3apsll, TPOBOAHUKHU, MOJYIPOBOIHUKH,
TUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMYECKas pELIETKa, CIJIaBbl, (U3NYECKUE
BEJIMYMHBI, €AUHULBI HU3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
CounHize.

buonorusa: ¢dorocuntes, apixaHue, Ouochepa, BSKOCHCTEMA, MHUHEPAIbHbBIE
yA00pEHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MuHeEpasabl, TOpPHBIC MOPOJBI, IOJE3HBIC
HCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

N3yyeHne XuUMUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl HaIpaBJIEHO
Ha JIOCTHKEHHE OOydYaloUIMMHCA JUYHOCTHBIX, METalPEIMETHBIX U MPEIMETHBIX
pe3yIbTaTOB OCBOCHUS Y4EOHOTO MpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO 00111eT0 00pa3oBaHUs
JOCTUTAIOTCSI B XOJ¢ OOydYeHHs XUMHUH B EIUHCTBE Y4YEOHONH W BOCHHMTATEIHHOU
JESATEIIEHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOIICCTBE MTPaBUIaMU U HOPMaMHU
MOBEACHUS U CITOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATM3AIIUN
oOyyJaroumxcsi.

JImaHOCTHBIC PE3yJIBTATHI OTpaXxaroT TOTOBHOCTH oOyJaronmxcs
PYKOBOJICTBOBATBCSI CHCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIHNPCHUC
OTIBITa JACATEIHHOCTH HA €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpuOTHYECKOr0 BOCIIUTAHMA:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HAaCJIEOUI0, NOHMMAaHWsA 3HAYCHHUS XUMUYECKOW HAyKM B KU3HH
COBPEMEHHOr0  00IleCTBa, CHOCOOHOCTH BIAJNETh JOCTOBEPHOH HH(popManueil
O MEPENOBBIX HOCTHKEHUAX M OTKPBITUAX MHPOBOW M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMSA:

MPEACTABJICHHS O COLMAIIBHBIX HOPMAaX M MPaBHJIaX MEKIMYHOCTHBIX OTHOIICHU
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIIECTBEHHO MOJIE3HOU, yU4eOHO-
UCCJIEIOBATENbCKOM, TBOPYECKOM M JIPYrMX BHJAAX JEATEIBHOCTH, TOTOBHOCTHU
K pa3HOOOpa3HOW COBMECTHOM JI€ATEIbHOCTH MpPU  BBIINOJHEHUH  YYEOHBIX,
MO3HaBaTEJIbHBIX 3aJ1a4, BBIIOJHEHUH XUMUYECKUX KCIIEPUMEHTOB, CO3/JaHUH Y4eOHBIX
MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHMIO M B3aMMOIOMOIIM B TIpOLECCe 3TOU
y4eOHOM JesATEeIbHOCTH, TOTOBHOCTH OLIEHHWBATh CBOE MOBEACHHE M MOCTYIKH CBOMX
TOBapMIlEed C IO3UMLUMK HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HaHHS
IIOCJIEAICTBUU IMTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHYECKUX TMPEACTABICHU O BEHIECTBE W XUMHUYECKOW pEakinH,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLIUX OCHOBY
JUIsi TIOHUMAaHMS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOJHON CpeloH,
O POJIM XMMUH B MMO3HAHUU ATUX 3aKOHOMEPHOCTEH;
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NO3HABATEIbHBIX MOTHBOB, HAMNpPABJICHHBIX HA TOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUH, HEOOXOIUMBIX JJIs1 00BCHEHUS HAOTIOJAeMbIX MPOLIECCOB U SBJICHUH;

MO3HAaBaTebHOW, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJIbTYphl, B TOM YHCIE
HABBIKOB CaMOCTOSITENIbHON pabOTHI ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHOM JTUTEPATyPOi,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTUH;

uHTEpeca K OOYy4YeHUI0O W [O3HAHMIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH
U CIIOCOOHOCTH K caMOOOpa30BaHMIO, TPOCKTHOM U UCCIE0BATEIbCKON AEsTEIBHOCTH,
K OCO3HaHHOMY BBIOOpPY HalpaBJICHHOCTU U YPOBHS 00yUYEHUS B JaJIbHEHUIIEM;

4) popMuUpPOBaHUS KYJIbTYPHI 310POBbS:

OCO3HAaHMUS LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOLICHHS K CBOEMY 30pPOBBIO,
YCTAaHOBKHU Ha 3JI0POBBIA 00pa3 ®U3HU, OCO3HAHUS MMOCIEACTBUI U HEMPUATHUS BPEIHBIX
NpUBbIUEK (YIMOTpEOJIEHUS aJKOToJisl, HAPKOTUKOB, KYpPEHHUs), HEOOXOJUMOCTH
coOJIIoficHUs TIpaBUJl 0€30MacHOCTU MPU OOpalEeHUM C XUMHUYECKMMH BEIIECTBAMU
B OBITY U pEaJIbHOM KU3HU;

5) Tpy10BOT0 BOCIUTAHMS:

WHTEpeca K MPaKTHUYECKOMY HM3YyYCHHIO Mpodeccuid W Tpyaa Pa3jIudHOro Poja,
YBaXEHUE K TPYAY U pe3yiabTaTaM TPYAOBOU ACATEIHHOCTH, B TOM YHCIIC HA OCHOBE
IIPUMEHEHHS MPEIMETHBIX 3HAHWH MO XMMHH, OCO3HAHHOTO BBIOOpA MHIUBHUIYAIBHOM
TPAaCKTOPUH TPOJOJDKCHHUS O00pa30oBaHWS C yYETOM JIMYHOCTHBIX HHTEPECOB
U CIOCOOHOCTH K XHUMHHM, OOIIECTBEHHBIX HMHTEPECOB M IMOTPEOHOCTEH, YCIEIIHOU
MPO(ECCUOHAIEHON JIEATCLHOCTH W Pa3BUTHSA HEOOXOIWMBIX yYMEHHH, TOTOBHOCTH
aJanTHPOBATHCS B MPO(hEeCCHOHATBHOU Cpee;

6) IK0JI0TMY€eCKOr0 BOCTIUTAHUS

HKOJIOTMYECKU L€JecO00pa3HOro OTHOIIEHUS K NMPUPOAE KAaK MCTOUYHUKY KU3ZHU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMSI, IOHUMAaHUs [IEHHOCTH 3/J0POBOr0 U 0€30I1aCHOI0
oOpaza JKM3HM, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY
U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LIEHHOCTH COOIOACHUS MpaBUil 0€30MacHOro
MOBEJEHUS MpU padOTe ¢ BEUIECTBAMU, a TAKXKE B CUTYyallUAX, YTPOKAIOUIUX 3/I0POBbIO
U JKU3HU JIIOJICH;

CIIOCOOHOCTM NPUMEHATHb 3HAHMS, TOJy4yaeMble TMpU HU3YYEHUHM XHMHUH,
JUIS. PELICHUs 3a/1ad, CBA3AHHBIX C OKPYXAIOIIEH NPUPOAHON CPENOU, NMOBBIIIECHUS
YPOBHS SKOJIOTHYECKOMN KYJIbTYphl, OCO3HAHUS I100aIBHOTO XapaKTepa IKOJIOTMUYECKUX
npo0JieM U MyTel UX peleHus: HOCPEeICTBOM METOA0B XUMHUH;

DKOJIOTMYECKOTO MBIIIJIEHNs, YMEHUSI PYKOBOJACTBOBATLCA UM B IO3HABATEJIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIBHON IIPAKTUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B COCTaBe METanpeMETHBIX  PE3yJIbTaTOB BBIJICIISIOT 3HAYUMBIC
JU1st (hopMHUPOBAHUST MUPOBO33PEHUSI 00IIIEHAYYHBIE OHSTHS (3aKOH, TEOPHs, MPUHITHII,
runoresa, (akT, CUCTeMa, IPOIeCC, IKCIIEPUMEHT U JIPYroe), KOTOPhIE UCIOIb3YIOTCS
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B €CTECTBEHHO-HAaYyYHbIX Y4EOHBIX MPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHHM U3 3TUX
npeaIMeToB (POPMHUPOBATH TNPEACTABICHHWE O LEJIOCTHOM HAydyHOM KapTUHE MHpa,
U yHUBEpcaJbHble YyueOHBbIE JCHCTBUS (MO3HABaTEbHbIE, KOMMYHUKATUBHBIE,
PEryJIsITUBHBIE), KOTOPBIE 00ecreynBaloT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YYEOHOU eATeTbHOCTH.

ITo3HaBaTeIbHbIE YHUBEPCAJbHbIE YUeOHbIe NeilCTBHUS
Ba3oBble Jornueckue 1eMcTBUSA:

YMEHHME HCIOJb30BaTh MPUEMBI JJOTMUYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHUWM:
pacKpbIBaTh CMBICT XUMHUYECKUX MOHSATUM (BBIACISATh HMX XapaKTEpHbIC MPU3HAKH,
YCTAHABJIMBATh B3aMMOCBA3b C JPYTUMH TOHSTHUAMH), HCIOJIB30BATh TMOHSTHUSA
U1 OOBACHEHUSI OT/ACJbHBIX (DAKTOB U SIBJICHUH, BHIOMpPATh OCHOBAHUSI U KPUTEPUU
JUISL KacCU(UKalMKM XUMUYECKUX BEIIECTB M XMMHUUYECKUX PEaKIui, YCTaHABIUBAThH
MPUIMHHO-CJICJICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH HM3Y4YCHHUS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHIYKTHUBHBIC, JEAYKTHBHBIC, I10 aHAJIOTMH), IPOBOJUTH BBIBOJIBI
1 3aKJIIOYCHMUS;

yMEHHE TIPUMCHATH B  MpoOIecce  IO3HAHUS  TOHATHUSA  (TPEeIMETHBIC
U METalpeaMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yEMble B XHUMHH,
peoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XHMHH MOJCJbHBIE MPEACTaBICHUS —
XUMHUYECKHUH 3HAaK (CUMBOJI 2JIEMEHTA), XUMHUUECKast (popMyia U ypaBHEHHUE XUMHUICCKON
peaKIuy — MPU PEIICHUH y4eOHO-TT03HABAaTEIbHBIX 3a/a4, C YYETOM 3THX MOJCIIBHBIX
MPEJICTABJICHUN BBISIBIIITh U XAPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKU H3yYaEMbIX
O00OBEKTOB — XHMHYECKHUX BEIICCTB M XHUMHYSCKUX PEAKIHHA, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CJIEACTBEHHBIE CBA3W W IPOTHBOPEUMS B H3y4AEMbIX
MPOLIECCAX U SIBJICHUSIX.

Ba3zoBble ucciieoBare/IbCKue 1eiCTBHUA:

YMEHHUE HCIOJIb30BaTh IIOCTABJIECHHBIE BONPOCHI B KAadeCTBE WHCTPYMEHTA
NO3HAaHMsI, a TaKK€ B KaueCTBE OCHOBBI JUIsi (POPMUPOBAHUS TMIIOTE3bI 1O MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

npuoOpeTeHre OmblTa M0 IUIAHUPOBAHUIO, OPraHu3alud M MPOBEICHUIO
YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0OM IIPOIEcca, CaMOCTOSITETbHO
IPOrHO3UPOBATH €r0 pe3yJbTaT, HOPMYIUPOBATH 000OIIEHHS U BBIBOIbI IO pE3yJIbTaTaM
IPOBEJEHHOIO OIbITA, UCCIIEN0BAHUS, COCTABIISITh OTYET O MPOJEIIAHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOUPATh, aHAIU3UPOBATH U HHTEPIPETUPOBATH MHPOPMALINIO PA3TUYHBIX
BUJIOB U (OpM TMpeACTaBICHHs, MOJydyaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAy4HO-
MOMYJISipHAsE JTUTEpAaTypa XUMHUYECKOTO COJEP’KaHMS, CIPABOYHBIE MOCOOMS, PECYpChI
NutepHeTra), KpUTHUYECKH  OIEHUBATh IPOTUBOPEUYUBYID U  HEJIOCTOBEPHYIO
nH(OpPMAIIHIO;
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yMEHUE NPUMEHSTh pa3IMyHble METOABbl M 3alpochl MpPU TOHCKE M OTOOpe
uH(pOpPMAIIUU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX IS BBHIITOJHEHHS Y4eOHBIX
U TI03HABATENBHBIX 3a/lay OINPEJEICHHOTO0 THIA, MPUOOpPETEHUE OmbiTa B 00JACTH
UCIOJIb30BaHUs ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH,  OBJIAJICHUE
KyJIbTYPOU aKTUBHOTO UCTIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO
BBIOMpATh ONTUMAIbHYIO (GOpMy MpelcTaBleHUs HHPOPMALMU W WILIIOCTPUPOBATH
penaemMbie 3a1a4d HECIOKHBIMU CXEMaMHU, TuarpaMMamu, IpyruMu popMamu rpaduku
U UX KOMOUHAIIUSIMU;

yMEHUE  UCIOJIb30BaTh W aHAJIM3UpOBaTh B Ipolecce  y4yeOHOMU
U HCCIIEAOBATEIbCKON MEATENbHOCTH HH(OpPMAIMIO O BIMSHUM TMPOMBIILICHHOCTH,
CEJIbCKOT'0 X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH TPUPOTHOMN CPEBI.

KoMMmyHuKaTMBHBIE YHUBepCAaJbHbIe Y4yeOHbIE JAeiCTBUS:

YMEHHE 3aJlaBaTh BOIPOCHI (B Xoj€ auayniora u (WiaM) AUCKYCCHUM) MO CYIIECTBY
oOcyxnaemMoi TeMbl, (POPMYJIMPOBATh CBOU MPEIOKEHHUSI OTHOCUTEIBHO BBIMOIHEHUS
IPEIIOKEHHOMN 3a/1a4H;

NpUOOPETEHHE ONbITa MPE3CHTALMU PE3YyJbTATOB BBIMOJHEHUS XUMHYECKOTO
HKCIIEPUMEHTa (JaOOPATOPHOIO OIBITA, JAOOPaTOPHOM pabOThl MO MCCIEAOBAHUIO
CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTE B COBMECTHOM €O CBEPCTHHKaMHU I103HABATEIbHOU
U UCCIIEIOBATENbCKON JEATEIBHOCTH IPU PELIEHUH BO3HUKAIOUIUX MPOOJIeM Ha OCHOBE
ydera oOLIUMX MHTEPECOB M COTJIaCOBaHUS MO3ULMN (00CYXIEHUs, OOMEH MHEHUSMHU,
«MO3TOBBIE ITYPMBI», KOOPJIUHAIIUS COBMECTHBIX JIEUCTBUM, ONPEICIICHHE KPUTEPUEB
0 OLIEHKE KaYECTBA BBIMIOJHEHHOMN paOOThl U APYTHE);

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIC NeHCTBUA:

YMEHHUE CaMOCTOSATENBHO OMNPEACNATh LEAU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMUPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BBHIOMpAaTh Hanbosiee 3PheKTUBHBIE CMOCOOBI pemIeHUs] Y4eOHBIX
U T[I03HABATENIbHBIX 33Ja4, CaMOCTOSATEIbHO COCTABJIATh WM KOPPEKTUPOBATH
IIPEJIOKEHHBIA AJTOPUTM JIEWCTBUM NPU BBINIOJHEHUU 33JaHUM C YYETOM MOJYYECHUS
HOBBIX 3HAHWM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMsIX, OICHUBATH
COOTBETCTBHE TMOJYYEHHOTO pe3ysbTaTa 3asBICHHOM 1EIU, YMEHHE HCIOJIb30BATh
Y aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaracMble B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mpeaMeTHBIX pPEe3yNbTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJCPKAHUS,
YCTaHOBJICHHOTO JTaHHOUW (henepanbHON paboueil mporpaMMOl, BBIICISIOT: OCBOCHHBIC
OoOy4JaroIMMUCsl HAy4YHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI JCUCTBUH, CHeNH(pUISCKUE
JUISL TIpEMETHOW o0sacTu «XuMUsS», BUABI ACATEIHHOCTA MO TMOJTYYEHHUIO HOBOTO
3HAHMS, €r0 WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3TUYHBIX YICOHBIX
Y HOBBIX CUTYaIlUsX.
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K xonmy oOydyenuss B 8 kuacce y oOyuaromerocss OyayT chopmupoBaHbI
CJIeIyIOLIME IPEAMETHBIE PE3YJIbTAThI 10 XUMUU:

pacKpblBaTh CMBICI OCHOBHBIX XMMMYECKHUX IOHSATHI: aroM, MOJIEKYya,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOpPOJHAs
U HEOJHOpPOJHAs), BAJEHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs M MOJIEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBast 10JIsl XUMUYECKOTO HJIEMEHTa
B COCIMHEHUHM, MOJSIPHBI  00BbEM, OKCHJA, KHCIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPHULIATENIBHOCTh, CTENEHb OKUCIICHHS, XUMUYECKasl peaklus, Kiaccuuranus
pEeaKLMii: peaKkMu COCIMHEHHUS, PEAKIIMH PA3JIOKEHUS], PEaKI[MU 3aMEILEHUs, PeaKIun
oOMeHa, 9K30- ¥ SHAOTEPMHUECKHUE PEAKIINH, TETIOBOM 3 (EeKT peakiuu, sapo aroma,
ANIEKTPOHHBIM CIIOM aToma, aToMHasi OpOWUTalb, PaAUyC aToMa, XMMHUYECKas CBS3b,
MOJISIpHAs M HENOJISIpHAsT KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas J10Ji BelllecTBa (IIPOLICHTHAS] KOHIIEHTPALIKsI) B PaCTBOPE;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUI U IPUMEHSATD 3TH
NOHATHS IIPHU ONMCAHNHU BEIIECTB U UX MPEBPALLECHU;

UCIIOJb30BaTh XUMHUYECKYIO CHMBOJHUKY JJIsi COCTaBJIEHUS (POpMyJd BELIECTB
Y YPAaBHEHHUN XUMUYECKHUX PEAKIIHI;

OIIpE/IEIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX, CTEIICHb
OKHCJIGHUSl JJIEMEHTOB B OHWHApHBIX COEIMHEHUSX, NPUHAJICKHOCTh BEUIECTB
K ONpEIEJICHHOMY KJacCy COEIMHEHHH 1o ¢(opmysiaMm, BHJI XUMHYECKOW CBS3HU
(KoBaJIeHTHAs! U MIOHHAsI) B HEOPTAHMYECKUX COCANHEHUSX;

packpbiBath cMbIch [leproanueckoro 3akona J[.11. MenaeneeBa: 1eMOHCTPUPOBATh
MMOHUMAHUE TEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX
nonoxeHuss B llepuoanyeckoil cucTemMe, 3aKOHOB COXPAHEHHUS MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO Y4Y€HHs, 3aKOHa ABOTaJipo; OMUCHIBAThH
U XapakTepu3oBaTh TabnuyHyro ¢opMy Ileprognueckoil cuCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3fiMyaTh MOHATUS «IJIaBHasg mnoAarpynmna (A-rpymnma)» u «1mo0oyHas
noarpynna (b-rpynma)», Manbie W OOJbIINE MEPHOJBI, COOTHOCHTH O0003HAUYCHHS,
KoTOpble uMeroTcs B Tabmuue «llepuoguueckas cucreMa XUMHYECKHX 3JIEMEHTOB
JA.. MenaeneeBa» C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHUS ATOMOB XUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsjl siipa, 00Ilee YKCIIO JIEKTPOHOB U pACIpEeNIeHUe UX IO
AJIIEKTPOHHBIM CJIOSM);

KJacCU(UIMPOBATh  XMUMHYECKHE  DBJIEMEHThI, HEOpraHWYeCKHue  BEUIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYACTBYIOLIMX B PpEAKIMU BEILECTB,
1o TernoBomy 3 PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB Pa3IMUHbIX
KJIACCOB,  MOATBEPXKJas  ONUCAaHUE MpPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHHMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IPOrHO3UPOBAThH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOT'O COCTABa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TPEBPALLECHUN B PA3IUYHBIX YCIOBUSX;
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BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMyJsie COCAMHEHHS, MaCCOBYIO JOJIO
BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU PEAKIUU;

IPUMEHSTh OCHOBHBIE OIEPALIMHU MBICIIUTENBHOMN AESITEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHUE, 0000IleHne, CHUCTeMaTH3alllI0, KIIAaCCU(PUKALIUIO, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBS3CH — I M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLIHM,
€CTECTBEHHO-HAYYHbIE METO/Ibl MIO3HAHUS — HAOJIOJICHUE, U3MEPEHHE, MOJIETTUPOBAHHUE,
AKCIEPUMEHT (PeaibHbIN U MBICIICHHBIN);

CJIeI0BaTh NPABWIAM IIOJIb30BAaHUS XUMHUYECKOM MOCYyA0H M J1ab0paTOpHBIM
o0opyJ0oBaHUEM, a TakXKe MpaBuiaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBUU
C MHCTPYKITUSIMU T10 BBITIOJTHEHHIO JTa0OPATOPHBIX XUMHUYECKHUX OMBITOB IO MOTYYEHUIO
U coOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KHCIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEAECICHHOW MAaCcCOBOM JOJIEH PAaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U TPOBOAUTH XUMHYECKHE HKCIECPHUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIECIOYECH
U KUCJIOT C MOMOIIBIO HHAUKATOPOB (JIakMyc, heHomdTaaenH, METHIOPAHK U JPYTHE).

K xonmy oOyuenuss B 9 kjacce y oOyuwaromierocss OynyT chopmMupoBaHbl
CIEYIOIIME MTPEIMETHBIE PE3YIbTAThHI IO XUMHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHITUI: XUMUYECKUHN 3JIEMEHT, aTOM,
MOJIEKYJIa, UOH, KaTUOH, aHUOH, IPOCTOE BEILLIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHMCIICHUS, XUMHUUYECKAs PEaKUHs, XUMHUYECKas
CBS3b, TETUIOBOM 3 (HEKT peakiuu, MOJb, MOJIIPHBI 00BEM, PACTBOP, DJIEKTPOIMTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIMTUYECKAsT JIMCCOIMAIUS, pEaKIM HOHHOTO OOMeEHa,
KaTaJau3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HeoOpaTUMbIE pEaKIIUH,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKLIMH, OKUCIIUTENb, BOCCTAHOBUTEIIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJJIOTpomnusi, ampOTEPHOCTh, XMUMHUYECKas CBsA3b (KOBAJICHTHas,
WOHHAsl, METAJUINYecKas), KpUCTAJUTMYECKAsl PEIIeTKa, KOPPO3Usi METaJJIOB, CIUIABHI,
CKOPOCTb XHMHYECKOM pEaKUMH, IMpenesbHO nonycrumas KoHueHrpamusa [IJIK
BEILIECTBA;

WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUNA U IPUMEHSITh 3TH
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIHMKY IS COCTaBJIeHHS (OPMYJT BEIIECTB
Y YPABHEHUN XUMHUYECKUX PEAKIINM;

ONpPENEATh BAJCHTHOCTh W CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB
B COCIMHEHUSAX PA3JIUYHOTO COCTaBa, NMPUHAIJIEKHOCTh BEIIECTB K OIPEICICHHOMY
KJIacCy coeauHeHud mo dopmynaMm, BU XUMHUYECKOW CBsI3M (KOBAJIGHTHAs, MOHHAs,
METAJJINYECKasi) B HEOPraHMYECKUX COEJUHEHMSIX, 3apsj HOHAa MO0 XHUMHYECKOU
dbopmyrie, xapakTep cpeibl B BOJHBIX PACTBOpPAX HEOPraHUYECKUX COCIMHEHUH, THUII
KPUCTAJUIMYECKON PEIETKM KOHKPETHOTO BEIIECTBA;

pacKpbIBaTh CMBICJI [Tepunoanueckoro 3aKOHa J.N. MenneneeBa
U JICMOHCTPUPOBATh €r0 MOHMMAaHUE: ONMKUCHIBATh U XapaKTEPU30BaTh TAOJIUUHYIO (hOpMY

19



®denepanbHas paboudast mporpamma | Xumus. 8—9 kinaccsl (0a30BbIi YPOBEHB)

[lepuonuueckoid cUCTEMbl XMMHUYECKMX 3JJIEMEHTOB: pa3iuyarTh IOHSATUS «TJIaBHAs
noarpynna (A-rpynma)» u «mobounas noarpynma (b-rpynma)», mansie u Oomblive
NepUOAbl, COOTHOCUTh O0O3HAUEHUS, KOTOPhIE MMEIOTCS B MEPHOAMYECKON TadIuIE,
C YHCIIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMUYECKHX HJIEMEHTOB (COCTaB
U 3apsij sizipa, 0011ee YUCIo AIEKTPOHOB U paclpeAesieHUE X 0 SICKTPOHHBIM CIO0SAM),
OOBSACHSTH O0IIME 3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB JIEMEHTOB M UX COSIMHEHUN
B [IpeeIax MaJbIX NEPHUOAOB U IIIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;
KJacCU(UIUPOBATh ~ XMMUYECKUE  DJIEMEHTHI, HEOpPraHUYeCKHWe  BEIIEeCTBA,
XUMUYECKHE peakUuH (M0 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMU BELIECTB,
10 TETI0OBOMY 3P (PEKTY, IO U3MEHEHUIO CTETICHEN OKUCICHUS XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCKHIBATH) 00IIME U ClieUPUUIECKUEe XMUMUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEUIECTB, MOATBEPXkAasi OMHCAHUE MPUMEPAMU MOJEKYJISIPHBIX
Y MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

COCTABJISITh YPABHEHUS HIIEKTPOIUTHYECKON TUCCOIMAIMU KHUCIOT, IeJIoYen
U COJIeH, MOJHbIE U COKpAICHHbIE YPAaBHEHHs PEaKLUUid MOHHOrO OOMEHa, ypaBHEHUS
peaKInii, IOATBEPKAAOIINX CYIIECTBOBAHNE T€HETUUECKON CBA3M MEKy BEIECTBAMMU
Pa3JIMYHBIX KJIACCOB;

PacCKpBIBaTh CYIIHOCTb OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMNA IOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKIHil;

MIPOTHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOCHHMSI, BO3MOKHOCTH
MPOTEKAHMS] XUMUYECKHUX MPEBPAILICHUIN B PA3JIMYHBIX YCIOBUSAX;

BBIUKCIIATH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JIEMEHTa Mo (opMysie COSAMHEHHS, MACCOBYIO OO
BELIECTBA B PACTBOPE, IPOBOJNUTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN pEAKIUY;

coOno/IaTh TpaBujia TOJB30BaHHUS XUMHUYECKOW TMOCyl0H U J1abopaTopHBIM
o0opy/noBaHHEM, a TaKXe IpaBuja OOpallleHUss C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIIUSIMU T10 BBITTOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U COOMpaHUIO ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);

MPOBOJIUTh PEAKLMH, TOATBEPKIAIOIINE KAYECTBEHHBIM COCTaB pPa3IMYHBIX
BEILIECTB: PACHO3HABATh ONBITHBIM NYTeM XJOPUAOPOMHA-, HOAMI-, KapOoHaT-,
docdar-, cunmkat-, cynbdar-, THAPOKCUI-HOHBI, KATHOHBI AMMOHUS M HOHBI U3YYEHHBIX
METaJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIE ONEPAIIMU MBICIUTENbHOMN AESTEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHUE, O0O0O00IIeHHe, CHUCTEeMaTU3allii0, BBISIBIEHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — I U3Y4YEHHUsS CBOMCTB BEIIECTB U XUMHUUYECKUX PEAKLIHMH, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOJI0IeHHE, U3MEPEHNE, MOJCIUPOBAHHE, SKCIIEPUMEHT
(peanbHBI 1 MBICTICHHBIN).
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8 KJIACC
HaumenoBanue
0 OJIMYECTBO CHOBHBIE BUJIBI I€ATEIIbHOCTH
N K O
pAa3/ICJIOB U TEM Conepxanue oOydeHHs
/1 4acoB 00yJaroIuXxcst

y4eOHOT0 npeameTa

HepBOHaqaanue XHMHUYECCKHUE NIOHATHUA

1.1 | Xumusg — BaxxHas 5
001acTh
€CTCCTBO3HAHMSA
Y MIPAKTUYECKOU
JIESITeIIbHOCTH
YyeJIOBEKa

[Ipenmer xumuun. Posib XuMuH B )KU3HU
YyesioBeKa. XUMUs B CUCTEME HayK.

Tena u BemectBa. PU3NIESCKUE CBOKMCTBA
BEIIECTB. ArperaTHOE COCTOSTHUE
BenecTB. [loHaTHE 0 METOIaX MMO3HAHUS
B XMMMU. UHCTHIC BEIIECTBA U CMECH.
CriocoOnI pa3iesieHus CMECEeH.
Xumuueckuii Ikcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOU MOCYI0M,

C MpaBuIaMu pabOTHI B JJa0OpaTOpuu

U IpUeMaMH 00palleHus ¢
1ab0paTopHBIM 000PYTIOBAHUEM.
dusnveckre CBOKMCTBa 00Pa3I0OB
HEOPTaHUYECKUX BEIIECTB — METAJIOB

1 HEMETAJJIOB.

Crnioco0slI pa3niesieHus cMeceit
(bunpTpOBaHKE, BEIIAPUBAHUE,
JTUCTUIIIALIMSL, XpoMaTorpadust).

PackpbIBaTh CMBICII N3y4aeMbIX MOHSTH.
PackpsIBaTh poib XUMHUM B IPUPO/IE

Y KW3HU YEJI0BEKA, €€ CBA3b C APYTUMHU
HayKaMHU.

Paznuuare yncThIe BelIeCTBA U CMECH;
OJHOPOJIHBIE Y HEOJHOPOJAHBIE CMECH.
Paznmuuate puzndeckue 1 XUMUIECKHUE
SIBJICHUSL.

CrnenoBath anropurMam UCHOJIb30BAHUS
DKCIIEPUMEHTAIIBHBIX METOJIOB —
HaOJII0JICHUS U DKCIIEPUMEHTA.
Habntonath 1 onuchiBaTh 0OBEKTHI

IIPY TPOBEICHUYU JEMOHCTPALIAN

¥ TaOOPATOPHBIX OIBITOB MO U3YUCHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIOCOOOB
pa3JeJICHUs] CMECEH BEILIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
IpU pa3AeieHuU cMecel (Ha mpumepe
OUYMCTKH IMOBAPEHHOM COJIM) B XOJI€
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Jlabopamophvie onvimol.:

N3yyenue u onucanue Gu3nuecKux
CBOMCTB 00pa3I[0B HEOPraHUYECKUX
BEIIIECTB.

N3yuyenue crnocoO0B pa3iesieHus cMecei
(C TOMOIIIBIO MarHUTA).

IIpakmuuecxkue pabomol:

Ne 1. [IpaBuna paGoTsl B 1abopaTopuun
U TIpHUEMBI 0OpaleHus ¢ 1a00paTOpPHBIM
000pYIOBaHUEM.

No 2. Paznenenue cMmeceit (Ha mpumMepe
OYHUCTKHU TIOBAPEHHOU COJIN)

IpaKkTUYecKor padoTer Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 1 1a00paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpallleHusl ¢ XMUMUYECKUMH BELIECTBAMU
B COOTBETCTBUU C UHCTPYKLIHEH

IIPY BBITIIOJHEHUY TPAKTHYECKON

pabotsr Ne 1.

BricTpauBath pa3BepHyThIE TUCEMEHHbIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIIPaBOYHBIX MAaTEPHUAIIOB, PAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu

1.2.

BemiectBa
U XUMHYECKHE
peakiuu

15

ATOMBI U MOJIEKYJIBI. XUMHAYECKUE
aneMeHTbl. CUMBOJIBI XUMUYECKHUX
31neMeHTOB. [IpocThie U CIIOKHbBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUYEHUE.

Xumnueckas popmyna. BareHTHOCT
aTOMOB XMMUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB.
OTHOCUTENBbHAS. aTOMHAs Macca.
OTHOcHTeNbHAS MOJIEKYJISIPHAsI Macca.
MaccoBasi 107151 XMMHUYECKOT'0 JJIEMEHTA
B COCIMHECHUH.

OnpenensiTe NpU3HAKU XUMHUYECKUX
peakIuii, yCJIOBUS UX MPOTEKAHUS.
OOBACHATH CYITHOCTh (PU3UUECKUX

Y XUMUYECKHX SIBJICHUI C TOUKHU 3PEHUS
ATOMHO-MOJIEKYJISIPHOTO YUEHHUS.
KnaccudunmupoBaTs XuMHUECKHE
peakuu (110 YUCIy U COCTaBY
pearupyromux u 00pa3yrouxcs
BEIIECTB).

Cocrainsath GOpMyIIbl OMHAPHBIX
BEILIECTB 10 BAJICHTHOCTHU U ONIPEACIISITh
BaJICHTHOCTH MO (hOpMyJIaM BEIIECTB.
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KomnuectBo BemectBa. Mouns. Mossipaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YKCJia CTPYKTYPHBIX €AMHUIL BEILIECTBRA.
Pacuetsl o ¢hopmynam XUMHYECKUX
COEIUHCHUM.

Du3NYEeCKUe U XUMUYECKUE SIBJICHHUS.
XuMUYecKasi peakiys U €€ MpU3HaKH.
3aKOH COXpPAHEHHUSI MaCChl BELIECTB.
XHUMUYECKUE YPABHEHHUS.
Krnaccudukaiuys XuMU4eCKUX peakiui
(coenuHeHUs, pa3I0KEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii yIkcnepumenm:
Jlemoncmpayuu:

dusnyeckrue cBoMcTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIJIOB

Y HEMETaJlJIOB.

OOpa3sIisl BEMIECTB KOJIMYECTBOM | MOJIb.
dusndeckue spiaeHus (TIaBIeHUEe BOCKa,
TasiHUE JibJla, PACTUPAHHE caxapa

B CTYINKE, KUTIEHUE U KOHAEHCAIIUS
BOJIbI).

XUMUYECKHE IBICHUS (TOPEHUE CBEYH,
MIPOKaJIMBaHUE METHOMN TTPOBOJIOKH,
B3aUMO/ICHCTBUE COJIbl MU METia

C COJISTHOM KHCJIOTOM).

HabGnronenue mpu3HakoB MPOTEKAHUS

PaccraBisaTs k03 puiireHTs!

B YPABHEHMSIX XUMUYECKUX PEaKIUH.
Habumronate u onuceiBaTh 0ObEKTHI

IIPU [IPOBEICHUH JIEMOHCTpALHil

1 1a00PATOPHBIX OIBITOB.

[IpoBoauTh BbIYMCIEHUS IO (hOpMYyIIaM
XUMUYECKUX COETMHEHHUI U ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHM.

IIpuMEHATH €CTECTBEHHO- HAYYHBIE
METO/Ibl TO3HAHUS (B TOM UHKCIIe
HaOJII0IeHNE, MOIETUPOBAHUE,
AKCIIEPUMEHT U OCHOBHBIE ONIEPALINH
MBICIIUTENLHOMN 1EATEIbHOCTH
(cpaBHEHHE, KIacCUPHUKAIS)
BricTpauBath pa3BepHyThIe TUCEMEHHbIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha MHGOPMAIIHMIO U3 yUeOHUKA

U CIIPABOYHBIX MaTEpUajoB, IPaMOTHO
VICII0JIB30BAaTh U3YYEHHBIN TOHATUNHBIN
anmnapar Kypca XuMuu
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XUMHUYECKUX PEAKIUN (pa3iioKeHUe
caxapa, B3aMMOJICHCTBHE CEPHOM
KHUCIIOTHI C XJIOPUIOM Oapus, MoJTydeHue
U pasnoxkenue ruapokcuaa meau (1)
IIPY HarpeBaHUU, B3aUMOJICCTBHE
xene3a ¢ pactBopoM conu meau (11).
OneITHI, WILTIOCTPUPYIOIINE 3aKOH
COXpaHEHUS MaCCHhI.

Jlabopamophvie onvimol.:

Co3panue Moenei MOJIeKyJl
(ILIapoCTepIKHEBBIX ).

Onucanue GU3NIECKUX CBOMCTB
00pa3IloB HEOPraHUYECKUX BEIECTB —
METaJJIOB ¥ HEMETAJIOB.
Hab6nronenue ¢pusznueckux (miaBieHUe
BOCKQ, TassHUE JIbJa) U XUMUYECKUX
(ropeHue cBeuM, NpOKaIMBaHUE METHON
MIPOBOJIOKH) SIBJICHUH.

Habmoienue u onrcanue npu3HakoB
MPOTEKAHUS XUMHUECKUX PeaKIni
Pa3HbIX THUIIOB.

Buvruucnenua:

OTHOCHUTEJILHOU MOJIEKYJISIPHOU MacChl
BEILECTB, MOJISIPHON MacChl, MacChl

BCIICCTB, MAaCChl U KOJINYCCTBA BCIICCTBA,

MaCCOBOM JIOJIU XMMHYECKOTO AJIEMEHTA
1o popMyJie COeTUHEHNS;
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I10 YPaBHCHUAM XUMHNYCCKUX peaKuHﬁ:
KOJIMYCCTBA, MaCChl BCIIICCTBA

110 U3BECCTHOMY KOJIMYCCTBY, MAaCCE
PCarcHTOB WJIH IIPOAYKTOB PCAKIINHN

Hroro no pazgeny

20

BaxHellnne npeacTaBUuTe M HEOPraHMYECKUX BeLeCTB

2.1

Bosnyx. Kucnopon.
Ilonstue
00 okcHgax

6

Bo3nyx — cmech razoB. CoctaB Bo3ayxa.
Kucnopon — a3neMeHT u npocroe
BelecTBO. Haxoxienue kucinopoaa

B IIpUpojie, PU3ndecKkrue u XUMUIECKHE
cBoiicTBa (peakuuu ropenust). OKCUIBI.
[Ipumenenue kuciopoaa. CriocoObl
MOJIYYeHHS KUCTIOpOa B TabopaTopuu
U TipoMblinuieHHOCTU. Kpyrosopot
Kucaopoaa B mpupogae. O30H —
aJUIOTpOTHAsE MO (DUKALIMS KUCIOPOa.
TennoBoi 3QheKT XUMHUUECKOU peaKIuH,
TEPMOXUMHUUYECKUE YPABHEHUSI, IK30-

Y SHJIOTEPMUYECKHUE peakiuu. TOMImBo:
YTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylieHrne 030HOBOIO CJIOS.
Xumuueckuii IKCnepumenm:
Llemoncmpayuu:

KauecTBeHHOE OlpeieseHre coiepKaHus
KHCIIOPOJIa B BO3/IyX€

[Tomy4yenue, cobupanue, pacrio3HaBaHHE

Hcnonp30BaTh XUMHYECKYHO CHMBOJIUKY
JUTSL COCTaBlIeHUs (POpMYIT BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKHUX
PEAKLHM C yYaCTUEM KHUCIOPOA.
XapakTepu3oBaTh (OMKUCHIBATH) COCTaB
BO31TyXa, (DU3NICCKHE U XUMHUICCKUE
CBOMCTBA KHCIIOPOJIa, CTIOCOOBI €T
MOJIYYCHUS], MIPUMEHEHHE U 3HAUCHHE
B TIPUPOJIE ¥ )KU3HU YeTIOBEKA.
CpaBHHBaTh PEaKIIUy TOPCHHUSI

U MEJJICHHOTO OKHUCIICHUS.
OOBICHATD CYIIHOCTH IKOJIOTHIECKUX
po0sIeM, CBSI3aHHBIX C 3arps3HCHUEM
BO3/yXa.

Crnenosath mpaBusiam 6€30macHOM
paboThI B TabopaTopuu

IIPY MCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYTIOBAHHUS, & TAKKE
npaBuiIaM 00paleHus C TOPIOYUMU
BEITICCTBAMH.

[InanupoBaTh U OCYIIECTBISTh
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Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMoieiiCTBHS BELIECTB
C KUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U ITPEKPALLICHUS TOPEHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakomiieHHe ¢ 00pa3iiaMu OKCUIOB

Y OIHCAHUE X CBOMCTB.
llpakmuueckas paboma:

Ne 3. [Tony4yenue u coOupanue
KHUCJIOPO/1a, U3YYECHUE €T0 CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KHUCIOPOAA U
030HA Ha OCHOBAHUY aTOMHOW MAaCCBI
XUMHYECKOTO AJIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

110 YPaBHEHUSIM XUMHUUECKUX PEaKIuil

Ha MPAaKTUKE XUMHYECKHE
HKCIIEPUMEHTBHI, IPOBOIUTH HA0JIIOIEHUS,
JieaTh BBIBOJIBI 110 PE3YJIbTATaM
AKCIIEPUMEHTA IIPU [IPOBEICHUU
71a00paTOPHBIX ONBITOB U IPAKTUYECKON
paboTHI.

BbIuucasATh KOJTMYECTBO BEIIECTBA,
o0BeM raza o gopmysam.

VYyacTBOBaTh B COBMECTHOM paboTe

B IpyIIIE.

BricTpauBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha MHGOPMAIIHMIO U3 yUeOHUKA

Y CIIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
VCIIOJIb30BaTh N3yYECHHBIN TOHATUWHBIN
anmnapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bopopon — anemMeHT u mpocTtoe
BeniecTBo. Haxoxienre Boopoaa

B Ipupojie, GU3NIECKUE U XUMUIECKUE
CBOMCTBA, IPUMEHEHHE, CTIOCOObI
noxyyeHus. KucimoTsl u comnu.
Mounsipublii 00beM ra3oB. PacueTsl

10 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii Ikcnepumenm:
Llemoncmpayuu:

[Tomyuenue, cobupanue

PackpbIBaTh CMBICH N3y4aeMbIX OHATHI
Y IPUMEHATH 3TU OHATHUS IIPU ONHUCAHUU
CBOWCTB BEIIECTB U UX MMPEBPALICHUM.
XapakTepu3oBaTh (OMKUCHIBATH)
bu3ruecKre U XUMUIECKHE CBOMCTBA
BOJIOPO/Ia, CITIOCOOBI €ro MOoJy4YeHHUS,
IPUMEHEHUE.

Cobupats prOOp 15 HOTYyUEHUS
BOAOPO/A.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
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Y pacro3HaBaHUE BOJIOPO/IA.
B3aumoeiicTBrEe BOIOpOIa C OKCHIOM
menu (II).

JlabopamopHhuwiti onvim:
B3anmoneiicTBrE KUCTOT ¢ METAIIAMM.
Ilpakmuuecxas paboma:

No 4, Tlomyuenue u cobupanuie BoJI0poJia,
V3y4YE€HUE €T0 CBOMUCTB.

Buiuucnenus:

o0beMa, KOJIMYeCTBa BEIlleCTBA raza

10 €r0 U3BECTHOMY KOJIMUECTBY
BEII[ECTBA U O0BEMY;

00bEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUM
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPaBHEHUN XUMHUYECKHUX
peaKUuil ¢ y4aCTUEM BOJIOPOA.
Briuucaste MOJISIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00bEM rasa,
Maccy BEIIeCTBa.

[IpoBoAUTH pacyeThl IO YpaBHEHUAM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00beMa, MacChl BEIIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WJTH TIPOAYKTOB PEAKITHH.

CrnenoBaTh nmpaBuiiaM 0€30M1acHOMN
paboThI B 1a00OpaTOpUU

UCIOJIb30BAaHUU XUMHYECKOU MOCY bl

U 000pyZIOBaHUS, a TAKKE MPABUIIAM
00OpallleHHsI ¢ TOPIOYUMU BeIlleCTBaMU

B OBITY.

[InanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKHE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOTIOICHUS,
JIeNaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIICPUMECHTA.

YyacTBOBaTh B COBMECTHOM padoTe

B TpyIIIIe

23

Bopa. PactBopsl.
IloagTue
00 OCHOBaHUAX

dusnueckre CBOKMCTBA BOIbL. Boma kak
pacTBOpUTETb. XUMHUYECKHUE CBOKMCTBA
BO/IbI.

PackpbIBaTh CMBICT U3y4aeMbIX HOHATHN
Y IPUMEHSTH 3TH MMOHSTHUS [IPU ONTUCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
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OcHoOBaHUsL.

PactBops1. Postk pacTBOpOB B ipupojie
U B KU3HHU YesioBeka. KpyroBopoT Bo bl
B IIpUpPO/IEC. 3arpsi3HEHUE IPUPOTHBIX

BOJ. OxpaHa N OYUCTKA IPUPOJHBIX BOI.

Hacpimmennbie 1 HEHACHIIICHHBIE
pacTBOpPBI. PacTBOpUMOCTH BEILIECTB
B BoJie. MaccoBas 10J1 BEIeCTBa

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHMEe BEIECTB ¢ pa3IMYHOM
PacTBOPUMOCTBHIO.

BzaumopericTBre BobI C METaIIaMHU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIOT

Y IIEJI0YEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEH
pPacTBOPEHUSI BEIIECTB C PA3IMUHON
PacTBOPUMOCTHIO.

[TpuroroBnenre pacTBOPOB

C OIPEAEITICHHON MaCCOBOW JOJIEN
PacTBOPEHHOIO BEIIECTBA.
Ilpakxmuueckas paboma

No 5. IIpuroroBiieHME PaCTBOPOB

C OIPEJICIICHHON MacCOBOU J0JIEMN

XapakTepus3oBath QU3NIECKUE

U XMMUYECKHE CBOMCTBA BOJIbI, €€ POJIh
KaK pacTBOPHUTEINS B IPUPOJIHBIX
nporeccax.

CocTaBnsTh ypaBHEHHSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTh SKOJIOTHUECKHUX
po6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
IPUPOJIHBIX BOJ, CIOCOOBI OYMCTKH BOJBI
OT MIPUMECE, MEPHI IO OXPAHE BOJ

OT 3arps3HEHUSI.

[1nannpoBaTh U OCYIIECTBIATH

Ha MPaKTUKEe XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOJIUTH HAOJII0IEHUS,
JIeNIaTh BBIBOJIBI 10 pe3ysibTaTaM
AKCIIEPUMEHTA MIPH MTPOBEICHUHT
71a00paTOPHBIX OMBITOB U MPAKTUIECKON
paboTHI.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a0OpATOPUH MPU
UCIOJIb30BaHUU XUMUYECKOM OCYAbI

1 000pyI0BaHUS.

[TpoBOAKUTH BEIUMCICHUS C IPUMEHEHUEM
MOHATHUS «MaccoBas J0JIsl BEIIeCTBA

B PacTBOpE».

BricTpanBath pa3BepHyThIe TUCHMEHHBIE
Y YCTHBIE OTBETHI C OITOPOU
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PaCTBOPEHHOT'O BEIIECTBA.
Buviyucnenus:

C MCIIOJIb30BAaHUEM ITOHITHS «MaccoBast
JIOJIs1 BEIIECTBA B PACTBOPE»

Ha UH(pOpMaIHIO U3 yUIeOHUKA

Y CIIPABOYHBIX MAaTEPUAIIOB, TPAMOTHO
MCTIOJIb30BATh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHu

24

OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCTUHEHUN

11

Knaccudukanus HeopraHuyeckux
coenunenuid. Oxcuapl. Knaccudukanms
OKCHUJIOB: coJieoOpa3ytoiiue (OCHOBHEIE,
KHUCIIOTHBIE, aM(OTEpHBIEC)

U Hecoseo0pasyrolue.

Homenknatypa okcnioB. dusnueckue
Y XMMHAYECKUE CBOKCTBA OKCUJIOB.
[Tomy4yeHne OKCHIIOB.

OcnoBanus. Kitaccudukanys ocHOBaHMIA:

LIEJI0YU U HEPACTBOPUMBIE OCHOBAHHMSL.
Homenknatypa ocHoBanui. @usnyeckue
Y XMMHUYECKUE CBOMCTBA OCHOBAHUM.
[lonyueHne oCHOBaHU.

Kucnotsl. Knaccudukanus KUcior.
Homenknatypa kucnor. dusnyeckue

Y XMMUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTaiuioB H.H. bekeTtosa.
Ilomy4yeHne KUCIIOT.

Conu. HomeHkiatypa coneil.
DU3NIECKUE U XUMUYECKUE CBOMCTBA
conen. [lomydyeHnue coiei.
['eHeTnueckas CBs3b MEXK]y KJIaCCaMHU
HEOPraHWYECKUX COCTMHEHUMN.

Knaccudunuposats nuzydaemole
BEILIECTBA 10 COCTaBY U CBOMCTBAM.
CocTtaBasTe GOpMyJbl OKCHJIOB, KUCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

10 MEKIYHApOAHOW HOMEHKIIATYPE.
[Iporno3upoBaTh CBOMCTBA BEILIECTB

Ha OCHOBE OOIIMX XMMUYECKUX CBOMCTB
U3YYCHHBIX KJIACCOB/TPYIII BELIECTB,

K KOTOPBIM OHU OTHOCSITCA.

CocTaBisTh MOJIEKYJISIPHBIC YPAaBHEHUS
pEeaKLUMM, NUIUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CITOCOObI
MOJIYYCHHS BEIIECTB N3YUCHHBIX
KJIACCOB/TPYIIII, a TAKXKE
MOJITBEPIKIAIOIINX TEHETHUECKYIO
B3aMMOCBSI3b MEXTy HUMHU.
[Tpon3BOANTH BEIYHMCIICHUS

110 YPaBHEHUSIM XUMHUYECKUX PEAKITUH.
[TnanupoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKHE
AKCIIEPUMEHTHI, TPOBOUTH HAOIIOEHUS,
JIeaTh BBIBOJIBI 110 PE3yJIbTaTaM
AKCIIEPUMEHTA MIPU MPOBEICHUH
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Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

OO0pasipl HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

OMNBITHI, WIUTIOCTPUPYIOIIUE XUMUUECKHE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHvie onvimol

Onpenenenue pacTBOPOB KACIOT

Y IIEJI0YEHN C MTOMOIIBIO UHIUKATOPOB.
N3yueHnne B3anMOIEUCTBUS KUCIIOT

C METAJJIaMHU, PEAKINNA HENTPaIU3aLIHH.
B3anmoneiicTBrue pacTBOpa CEpHON
KHCIOTHI ¢ okcusioM meau (II).
[Tomy4yeHne HEpaCTBOPUMBIX OCHOBAHUM.
BrITecHEeHHE 0JJHOTO METaIa APYTUM
13 pacTBOpA COJIH.

lIpakmuueckas paboma

Ne 6. Pemienue skcriepuMeHTaNbHBIX
3a7a4 1o reMe «BaxxHenmme knaccol
HEOPraHUYECKUX COCIUHECHUIN.
Buviuucnenus:

[0 YPaBHEHUSM XUMUYECKOW PEaAKIUU:
KOJIMYECTBA BEIECTBA, 00heMa, MACCHI
110 U3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00beMy, Macce peareHToOB

WJIY IPOJYKTOB PEAKIINU

71a00paTOPHBIX OMBITOB U MPAKTUIECKUX
paoor.

CanenoBath paBuiiaM 0€301aCHON
paboTsl B 1abopaTopuun

IIPU UCTIOJIb30BAaHUH XUMUYECKON
NoCyibl U 000PYyI0BaHUS.

BricTpanBath pa3BepHyThIE TUCEMEHHbBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHPOPMALIMIO U3 yYeOHUKA

Y CIPABOYHBIX MAaTE€PUAJIOB, IPAMOTHO
VCIIOJIb30BAaTh N3yYECHHBIM OHATUWHBIN
anmnapar Kypca XUMHUU

Wroro no pazgeny:

30
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IHepuoanueckmnii 3akon u llepuoanueckas cucrema xumnueckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1

[Tepunognueckuii
3aKOH

u [lepuoanyeckas
cucreMa
XUMHYECKHUX
3JIEMEHTOB

J1. 1. Menneneena.

Crpoenne atoma

7

[lepBble MOMBITKU KJacCUDUKAITUN
XUMHUUYECKUX 3JIeMEeHTOB. [loHsTHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(111€JI0YHBIE U IIEIIOYHO3EMENbHBIC
MeETaJlIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl).
DneMeHThI, KOTOpble 00pa3yroT
aM(pOTEpHBIE OKCUIBI U THAPOKCHUIBI.
[lepnonnueckuii 3axoH. [lepnognueckas
CUCTEMa XUMHUYECKUX AJIIEMEHTOB

J.N. MenneneeBa. Koporkonepuoanas
U JUTMHHOTIEPHOAHAS (hOPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKHUX
sanemenToB [[.1. Menaeneena. [lepronabl
Y rpynnbl. PU3NYECKUN CMBICI
MOPSAKOBOI0 HOMEpPa, HOMEPOB MEePUoIa
Y TPYIIIbI AJIEMEHTA.

Ctpoenue aroMoB. COCTaB aTOMHBIX
anep. M3oromnsl. Dnexkrponsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX
20 XMMHYECKHUX AJIIEMEHTOB
ITepuoauueckoi CUCTEMBI

J.N. MenneneeBa. XapakTepuCTHUKA
XUMHUYECKOTO AJIEMEHTa

T10 €ro MOJIOKEHUIO B [lepuoanueckon
cucreme JI.1. Menpaeneena.
3aKOHOMEpPHOCTH U3MEHEHUS painyca

PackppIBaTh CMBICI IEPUOTUUECKOTO
3aKOHa.

OnucheIBaTh CTPOSHUE TAOHIIBI
«llepuonueckas cuicTeMa XUMHYECKHUX
anemeHToB .M. MenneneeBay.
MoaenupoBaTh CTPOEHUE aTOMA,
OHEPreTUYECKUX YPOBHEU U IMOyPOBHEN
MIPY MOMOIIM PUCYHKOB, JIEKTPOHHBIX
KOH(UTypanuii ¥ SJIEKTPOHHO-
rpaduyeckux Gopmy.

[TosicHATh hU3NYECKUI CMBICIT
MOPSAAKOBOIO HOMEPA, HOMEPOB IIEpUOIa
Y TPYNIIBI 2JIEMEHTA.

XapakTepu3oBaTh XUMUYECKHE JJIEMEHTBI
MEPBBIX TPEX MEPUOJIOB, KAJIAM, KAJIbLIUH
Y UX COCIMHEHUS MO MOJIOKEHUIO

B [Ilepnognueckon cucreme

JI.1. Menpaeneena.

OOBICHATH 001IIHE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOMCTB XUMUYECKUX
3JIEMEHTOB (U3MEHEHHE PaJInYCOB
aTOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COEIUHCHUM

B IIpE/IEIax MaJIbIX EPUOJIOB U IIaBHBIX
MNOATPYIII C YYETOM CTPOEHUS HX
aTOMOB;
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aTOMOB XMMUYECKHX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAITTNYECKUX
CBOWMCTB IO IpynIaM U Mepuogam.
3nauenue [lepronnueckoro 3akoHa

u [leproanueckoil cCUCTEMbI XUMUYECKUX
AJIEMEHTOB JIJIs1 Pa3BUTHSI HAYKU U
npaktuku. .M. MenaeneeB — yuyeHbIn
Y TPAKIAHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu.

B3aumopaericTBre TMAPOKCH 1A TMHKA

C pacTBOpAaMU KUCJIOT U LIEJI0YEH.
MoaenupoBaHue CTPOCHUST MOJIEKYJT
IIPY IIOMOIIM PUCYHKOB, MOJIEIIEH,
AIIEKTPOHHBIX U CTPYKTYPHBIX (GOPMYIIL.
Tabmuna «llepuonnueckas cucrema
XAMHUYECKUX IJIEMEHTOB

JI.1. MeHnpeneeBay.

JlabopamopHvie onvimoi
O3HakomIIeHHE C 00pa3liaMyi METAJLIOB
Y HEMETAJIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B IIap€ WJIM TPYIIIE.

BricTpanBath pa3BepHyThIE TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONTOPOU

Ha HH(OpPMaLIKIO U3 YUYEOHUKA U IPYTUX
HUCTOYHHUKOB, B TOM uncie MHTepHeTa

3.2

XHUMHUECKas CBS3b.
OKHCIINTENBHO-
BOCCTaHOBHUTEJIbHBIC
peakuuu

XumMmudeckast cBa3b. KoBaneHTHas
(TmoJisipHAst U HEMOJISIPHAST) CBA3b.
DJIEKTPOOTPHUIIATEIILHOCTh XUMUUYECKUX
anmeMeHTOB. MoHHas cBsa3b. CTEIeHD
okucieHusa. OKUCIUTEIBHO-
BOCCTaHOBUTENbHbBIE peakiuu. [Tponeccnl

PackpbIBaTh CMBICII N3y4aeMbIX MOHATUH.
OnpenensTe BUI XUMAYECKON CBSI3U

B COCIMHCHHUU.

MonenupoBaTh CTPOCHUE MOJIEKYJT

IIPY IMOMOILM PUCYHKOB, MOJENEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYIL.
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OKHUCJICHHUS] 1 BOCCTAHOBJICHUS.
OKucAUTENN U BOCCTAHOBUTEIIH.
XUMHYECKHUH IKCIIEPUMEHT: U3yUEHUE
00pasIioB BEIIECTB METAJIIIOB

Y HEMETAIIJIOB, B3aUMO/ICHCTBUE
TUAPOKCHUA IIMHKA C PACTBOPAMHU KHUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOITUX TIPUMEPHI
OKHUCJIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuu
Pa3NOKEHUSI, COSTUHEHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, HIUTFOCTPUPYIOITUE TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTMHEHUS)

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUTsL COCTaBIIeHUs (POpPMYJIT BEIIECTB,
AJIEKTPOHHOTO OajiaHca peakiuii.
Ornpenensite CTENEHb OKUCIECHUSI aTOMOB
XUMHUYECKUX DJIEMEHTOB 0 (popMyiam
U COCTaBJIATH (POPMYJIbI OMHAPHBIX
COEAMHEHUI TIO CTENIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX DJIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAHOBUTENb. PaccTaBisiTh
KOA(PPULIMEHTHI B cXeMaX MPOCThIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEAKLMI METOJIOM JIEKTPOHHOTO
OanaHca.

Ha6nronaTs XMMHYECKUE OTIBITHI

10 TJIaHy, aHAJIU3UPOBATH U JIETaTh
BBIBO/IBI.

Ucnonw3oBate UKT niist co3ganus
MOJIEJIEN, MOATOTOBKY MIPE3EHTALINM,
JOKJIAJIOB IO TEME.

BricTpanBaTh pa3BepHyThIC THChbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha UH(POPMALIMIO U3 YUEOHUKA U IPYTUX
HMCTOYHUKOB, B TOM uucJie MuTepHera

Hroro no paszneny 15
PesepBHOe Bpems 3
OBUIEE YH1CJIO HACOB 68
[10 [TPOT'PAMME

33




®denepanbHas pabouast mporpamma | Xumus. 8—9 kinaccsl (6a30BbIi YPOBEHD)

9 KJIACC
HaumenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEIHLHOCTH
pa3/iesioB U TeEM Conepxxanue o0yueHust
/11 4acoB oOy4Jaronuxcs

y4eOHOTO MpeaMeTa

BelHeCTBO H XUMHYIECCKUE PECaKIIMU

1.1

IToBTOpEHUE

U yriayOJeHue
3HAHUI OCHOBHBIX
pa3zienoB Kypca

8 Kiacca

5

[lepnonnueckuii 3akoH. [leproanyeckas
CHCTEeMa XMMHUYECKHUX AJIEMEHTOB

J.1. MenaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KA, KaIbIIUI U UX
COCJIMHEHUH B COOTBETCTBUHU

C MOJIO’KEHUEM DJIEMEHTOB

B [lepronueckoi CUCTEME U CTPOCHUEM
HX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMUYECKOU
CBsI3U. TUIIBI KPUCTATUTMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOKCTB
BEIIIECTBA OT THUIMA KPUCTATUTMIECKOM
PEIIETKU U BUIA XMMUYECKON CBSI3H.
Knaccudukanus u HoMeHKIaTypa
HEOPTaHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSILIMXCS

K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKHUX
COCJIMHCHUH, TEHETUYECKAas CBS3b
HEOPraHUYECKUX BEIIECTB.

XapakTepu30BaTb XUMUYECKUE DJIEMEHTBI
MEPBBIX TPEX NEPUOAOB, KIS U KAIBLUS
I10 UX MOJIOKEHUIO B [lepruoanueckoi
cucteme /1. 1. Menpaeneena.
KnaccuduimpoBats u Ha3bIBaTh
HEOPraHUYECKHUE BELIECTBA U3YUCHHBIX
KJIACCOB.

OnuceiBaTh 00IUE XUMHUUECKUE
CBOWCTBA BEWIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKAATh CBOMCTBA IPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
pPEAKLINH.

OnpenensaTe BUJ XUMUYECKOU CBSI3U

Y TUII KPUCTAJUIMYECKOMN PEIIETKH
BEILIECTBA.

IIporao3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT UX CTPOCHMUSI.
BricTpauBaTh pa3BepHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOU

Ha MHQOpMAIHIO U3 YUeOHUKA

Y CIIPAaBOYHBIX MaTE€pPUAJIOB, TPAMOTHO
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Xumuueckuii IKCnepumeHm:
Jlemoncmpayuu:

03HAKOMJICHUE C MOJICIISIMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJLJIOB
Y HeMeTaJuioB (rpaduTa U aaMasa),
CJIO’KHBIX BEIIECTB (XJIOpHUIa HATPHS)

HCTIOJIb30BATh U3YUYECHHBIN TOHATUMHBIN
armapar Kypca XuMuu

1.2

OcHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX
peakuum

Knaccudukanus XuMU4ecKux peaxkiui
0 Pa3IUYHBIM MIPU3HAKAM (I10 YUCITY

U COCTaBY YYaCTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY (D (DEKTy,

10 U3MEHEHUIO CTETICHEW OKUCIICHHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, 110 YYACTHIO
KaTajmn3aropa). IK30-

¥ SHJ0TEPMHUYECKHE PEAKIINH,
TEPMOXHUMUYECKHUE YPABHECHUS.
[ToHATHE O CKOPOCTH XMMHUUYECKOU
peakmuu. [TorsiTue 06 00paTUMBIX

¥ HEOOPaTUMBIX XUMHUYECKHUX PEAKITHIX.
[ToHsATHE O TOMOTCHHBIX M TE€TEPOTECHHBIX
peakiusx. [londarue o karamse.
[ToHsiTHE O XMMHYECKOM PAaBHOBECHH.
@DaKTOpPHI, BIUAIOLIME HA CKOPOCTH
XUMUYECKON peakIu U MOJIOKEHHE
XUMHUYECKOTO paBHOBECHSI.
OKHCTUTETEHO-BOCCTAHOBUTEILHBIC

PackpbIBaTh CMBICIT U3y4aeMbIX TOHITHI
Y IPUMEHSTh 3TU MMOHATHUS IPU ONUCAHUU
CBOWCTB BELIECTB U UX IPEBPALICHUMN.
KnaccudunupoBats XuMu4ecKue
PEAKLINU O PA3JTUYHBIM ITPU3HAKAM.
YcTaHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOU PEAKLIMH OT Pa3IMYHbIX
(dhakTOpoB.

[Iporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX TTPEBPAILICHUIM
B PA3JIMYHBIX YCIOBUSAX.

OrnpenensaTh OKUCIUTENb

1 BocctaHoBuTens B OBP.

CocTaBisATh 3JIEKTPOHHBIN OasiaHc
peaKkuuu.

[Tpon3BOIUTH BEIYUCIICHUS

110 XMMUYECKUM YPABHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B [1Ap€ WJIH TPYIIIIE.

BricTpanBaTh pa3BepHYThIE TUCbMEHHBIE
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peaKLMH, 3JIEKTPOHHBIN OallaHC
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIHHON
peakuuu. CocTaBlieHUE YpaBHEHUN
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakIMii C UCIIOIb30BAaHUEM METO/Ia
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTU CKOPOCTH
XMMHUYECKON PEAKIIMU OT BO3JCUCTBHUS
pazIUYHBIX (AKTOPOB.

OnBIThI, WIUTFOCTPUPYIOLIUE IPUMEPDI
OKHCITUTENBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuu
Pa3IOXKEHMSI, COETMHEHUS ).
Buiuucnenus:

KOJIMYECTBA BEIIIECTBA, 00BEMA U MAaCChI
peareHTOB WM MPOIYKTOB MO
YpaBHEHUSIM XUMUYECKUX PEaKIIui

1 YCTHBIE€ OTBETHI C ONTOPOit

Ha HH(GOPMAIUIO U3 yueOHIKA

Y CIIPABOYHBIX MAaTEPUAIOB, TPAMOTHO
HCTIOJIb30BATh U3YUYECHHBIN TOHATUNHBIN
arnmapar Kypca XUMuu

1.3

DIIEKTPOJIUTUYECKAS
JUCCOIUAIIHS.
XUMHAYECKUE
peakiuu

B pacTBOpax

Teopus dJIEKTPOIIUTUYECKON
JUCCOLUALINU. DIIEKTPOIUTHI

Y HEAJIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHn3M AUCCOIMAIIUN BEILIECTB

C pa3IMYHBIMU BUJIAMU XUMUYECKOU
cBs3u. Crenens quccounanu. CUIbHbIE
U ci1abble AJIEKTPOJIUTHI.

Peaknuu noHHoro oomMeHa. Y ciioBus

PackppiBaTh CMBICI M3y4aeMbIX IIOHATUH,
a TAKK€ CMBICJI TEOPUHU
BJIEKTPOJIUTUYECKON IMCCOLUALIHH.
OOBIICHATH TPUYUHBI
3JIEKTPOIIPOBOIHOCTHA BOAHBIX PACTBOPOB
BEILIECTB, Pa3nyaTh CJIa0bIe U CHIIbHBIC
BJIEKTPOJIUTHI.

CocTtaBisaTh ypaBHEHUS JUCCOIMAIIIU
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MIPOTEKaHUs pEaKIMil HOHHOTO OOMEHa,
MOJIHBIE ¥ COKPAILEHHbIE HOHHBIE
ypaBHeHus peakiuii. CBONCTBa KUCIIOT,
OCHOBAaHUU U COJIEN B CBETE
MpeICTaBICHU 00 EKTPOTUTHUECKON
nucconuanuu. KauecTBeHHbIE peaKinu
Ha noHbl. [lonsiTHE O THApPOIU3E

COJIEH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

HccenenoBanue 3JIEKTPOIIPOBOIHOCTH
pPacTBOPOB BEILECTB, IIpoLecca
JTUCCOLIAALINY KUCIIOT, IIeJI0Yei

U coJield (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHUATIOB).

OnbIThl, WUTIOCTPUPYIOIIKE TPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BbIJICJICHUE rasa,
00pa3oBaHME BOJIBI).

Pacrio3naBanue HEOpPraHMYECKUX
BELIECTB C MOMOUIbIO0 KAYECTBEHHBIX
peakiuii Ha UOHBI.

Jlabopamopnuwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakiMi HOHHOTO OOMEHAa B pacTBOpax
ANEKTPOJUTOB (C 00pa30BaHUEM OCAJIKa,

BBIJIEJICHHEM T'a3a, 00pa30BaHUEM BO/IbI).

KHUCJIOT, IIEJI0YEH 1 COJICH, MMOJIHbIC

Y COKpAIlICHHbIC MOHHBIE YPABHEHHUS
XUMHUYECKUX PeaKluii HOHHOTO OOMEHa,
KpPAaTKHE€ NOHHBIEC YPABHEHHUS MPOCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IIME XUMUYECKHUE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE T€OPHUH AIEKTPOJIUTHIECKON
JIMCCOLHALINY; IOJTBEPKIAaTh CBONCTBA
MIpUMEpPaMH MOJICKYJISIPHBIX U HOHHBIX
YPaBHEHUN XUMUYECKUAX PEAKIINM.
Pemiats axcriepuMeHTaIbHbIE 3a1a4U

10 TEME.

[InaHupOBaTH U OCYIIECTBIATh

Ha MPaKTUKE XUMHUECKHE
AKCTIIEPUMEHTHI, TPOBOAUTHL HAOJIOICHMUS,
JIeTIaTh BBIBOJIBI IO pe3yJibTaTam
AKCIEPUMEHTA MPU MPOBEICHUH
J1a00PATOPHBIX OMBITOB U MPAKTUIECKUX
pabor.

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B J1abopaTopuu

P UCTIOJIb30BAHUU XUMUYECKOM
NocyzAbl ¥ 000pYyT0BaHUS.

[IpoBOANTE BBIYUCIEHUS IO XUMUYECKUM
YpaBHEHUSIM.

Y4acTBOBaTH B COBMECTHOM paboTe
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Ipaxmuueckas paboma:

Ne 1. Pemienue skcriepuMeHTaIbHBIX
3a/a4 1o TeMe.

Buviuucnenus:

110 YPaBHEHUSIM XUMHUYECKUX PEAKIINI

B IIap€ WJIU TPYIIIIE.

BeIcTpanBaTh pa3BEpHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha UH(OopMaLMIo U3 yueOHUKA U IPYTUX
MCTOYHUKOB MH(OpMAaLIUY, B TOM YHUCIIE
WNurepnera

Uroro no pazaeny

17

HemeTaabl M MX COeIMHEHUA

2.1 | OOuias
XapaKTEPUCTUKA
XUMUYECKHUX
AJIEMEHTOB
VIIA-rpynmnsi.
l"anorenst

OO0m1as xapakKTepUCTHKA TAJIOTEHOB.
Oc00EeHHOCTH CTPOCHHUS AaTOMOB,
XapaKTEPHbIE CTEIIEHU OKUCIICHUS.
CrpoeHue u puznuecKrue CBOMCTBa
MPOCTHIX BEIIECTB — raJOT€HOB.
XUMHUUYECKHE CBOMCTBA HA IPUMEPE
xJiopa (B3auMOJICUCTBUE C METAJIJIaMU,
HEMETAJUIAMHU, [IEJTI0YaAMM ).
Xnoposonopoa. CosisiHast KACIIOTA,
XUMUYECKUE CBOMCTBA, IMOJTYyYCHHE,
npuMeHeHue. Jlerctrue xiaopa

Y XJIOPOBOJOPOJA HA OPraHU3M
yeJioBeKa. BaxkHeunme XJI0puibl U UX
HaxO0XXJICHUE B TIPUPO/JIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbIThl, OTpaxkaroume Gpuzndyeckue

Y XUMUYECKHE CBOMCTBA TAJIOTEHOB U UX
coeAMHEHU (BO3MOKHO UCTIOJIb30BaHUE

OOBsICHATH 00LITHE 3aKOHOMEPHOCTU

B I3MCHCHHUH CBOWCTB HEMETAIIOB M UX
COCJIMHEHUI B Mpejiesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIIT
[lepuoanyueckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB C YY€TOM CTPOCHHUS X
aTOMOB.

Xapaktepu3oBaTh (PU3UUECKUE

Y XUMHYECKHE CBOWCTBA MPOCTHIX
BEIIIECTB raJJOr€HOB (Ha MPUMEPE XJI0Pa)
U CJIO’KHBIX BEIIECTB (XJIOPOBOIOPO/IA,
XJIOpUJIa HATPHs), CIOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPO/IE U )KU3HU YEIIOBEKA.
OnpenensaTs XJIOpUI-UOHBI B paCTBOPE.
[1manupoBaTh M OCYIIECTBIATh

Ha NIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, TPOBOIUTH HAOIOCHHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
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BUJICOMATEPHUAIIOB).

O3HakoMIJICHHE C 00pa3liaMH XJIOPHI0B
(raJoreHu10B).

JlabopamopHmwiii onvim:

N3ydeHue CBOMCTB COJISTHOW KUCIIOTHI.
IIpoBeneHne KaueCTBEHHBIX peaKIuit
Ha XJIOPU/I-UOHBI.

lIpaxmuueckas paboma

No 2: TTostyyeHue COJITHOM KUCITOTHI,
W3y4YECHUE €€ CBOWCTB.

Buviuucnenus:

110 YpaBHEHUSIM XUMUYECKUX PEaKIIUH,
€CJIU OJIMH U3 PEareHTOB JaH B U30BITKE

IKCIIEPUMEHTA TIPU TIPOBEICHUM
71a00paTOPHBIX OMBITOB M MPAKTUIECKUX
pabor.

CrnenoBaTh mpaBuiIaM O€30MaCHOM
paboThl B 1abopaTopuu

IIPY UCTIOJIh30BAHUN XUMUYECKON
1OCYyIbl U 00OPY/JOBAHUSI.

BricTpanBath pa3BepHyTHIC THCHMEHHBIC
U YCTHBIE OTBETHI C OTIOPOi

Ha MHGOPMAIIHMIO U3 yUYeOHUKA
¥ CIIPAaBOYHBIX MAaTEpPUaAJIOB, TPAMOTHO

HCTIOJIb30BAaTh U3YUYECHHBIN MOHATUNHBIN
arnmapar Kypca XUMUHU

2.2

Oo6mmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIIEMEHTOB
VIA-rpynmnst. Cepa
U €€ COCIMHEHHUS

OO6m1as xapakTepUCTUKa PJIEMEHTOB
VIA-rpynnel. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHBIE CTEIICHU
OKHCIICHUSI.

CrpoeHue u pu3HIEeCKrUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIIOPO/Ia U CEPHI.
AJI0TpOIIHBIC MOIU(PUKAIIMY KUCTOPOa
U cepbl. XMMUYECKHUE CBOMCTBA CEPHI.
CepoBo10po/I, CTpOCHUE, PU3HUCCKUE
1 XUMHYECKUE CBOMCTRBA.

OKcubl Cephl Kak MPeCTaBUTENH
KHUCJIOTHBIX OKCH/JIOB.

CepHas kucnoTa, pusnyeckue

1 XMMUYECKHE CBOMCTBA (00IIre Kak

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOICTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh (PU3UYECKUE

Y XUMUYECKHUE CBOMCTBA ITPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHCHUH
(cepoBOAOPO/Ia, OKCUJIOB CEPBI, CEPHOI
KHCIIOTBI, CyJIb(PaToB), CITOCOOBI X
MOJTYYEHHUS], IPUMEHEHUE U 3HAYEHHUE
B IIPUPO/IE U )KU3HU YEJIOBEKA.
Onpenensats HATUYUE CYJIb(PaT-NOHOB
B pacTBOpeE.

OOBICHATH CYLUTHOCTb HKOJIOTMUECKUX
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MPEJCTABUTEIS KJlacca KUCJIOT
U crieruduaeckue). XMMUIECKHEe
peakuuu, Jexxame B OCHOBE
MPOMBIIIJICHHOTO CII0C00a MOJTy4eHus
cepHoil kuciotsl. [Ipumenenune. Conun
CEpHOI KUCJIOTHI, KAUECTBEHHAS PEAKIUs
Ha Cyib(}aT-uoH.

Haxoxzaenue cepol 1 €€ COeIMHEHUIN

B pupoje. XUMUYECKOE 3arpsi3HEHUE
OKpY’KaIOILIEH Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE 10K IH, 3arPsI3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpAICHUS.

Xumuueckuii IKCNEPpUMeHm:
Jlemoncmpayuu:

O3HakomIIeHHE ¢ 00pa3IaMu CEphl U e
COEAMHEHUAMU (BO3MOKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB).
Habmonenue nporecca o0yriauBaHus
caxapa IoJ JIeMCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIIOTHI.
Jlabopamopnvie onvimul:

N3ydenne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI.
[IpoBeneHre KaUECTBEHHOM PEAKIINU Ha
cynb(dar-uoH u HaOIIOICHUE TPU3HAKA
€€ MpOoTeKaHus

npo0JieM, CBA3aHHBIX C epepadoTKOM
COCIMHEHUH CEPHI.

[InaHupoBaTh U OCYIIECTBIATH

Ha MIPAKTUKE XUMUYECKUE
HKCIIEPUMEHTBI, IPOBOJUTH HAOIIOAEHUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA.

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abopaTopuu

IIPU UCIIOJIb30BAHUU XUMUYECKON
HoCyZbl U 000PY10OBaHUS.

[Tpon3BOANTE BEIUUCICHUS

0 XUMHYECKUM YPABHEHUSIM.
Hcrnonb30BaTh pH BHIMOJTHEHUH
y4eOHBIX 3aJJaHUI TEKCThI YUYCOHHKA,
CIIPABOYHBIE MaTEPUAIIBI
(ITepuonnyeckyro CUCTEMY XMMUYECKHUX
sanemenToB [I. 1. MenneneeBa, Tadmauiy
PacCTBOPUMOCTH KUCIIOT, OCHOBAHUU

Y COJIEH B BOJIE, DJIEKTPOXUMUYECKUN AL
HaIpsHKEHUN METaIIOB).

Hcnonb30BaTh NP BHIMOIHEHUT
yueOHBIX 3aJJaHUi U B TIPOLIECCE
MCCJIEI0BATENBCKON AEATEIHbHOCTH
HAy4YHO-IOMYJISIPHYIO JINTEPATYPy
XUMHUYECKOTO COACPKAHUS, CIIPABOYHBIE
Martepuaibl, pecypcbl IHTepHeTa
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Oobmas
XapaKTepUCTHKA
XUMHYECKUX
AIIEMEHTOB
VA-rpynmsl.

A3or, pocdop n ux
COEMHEHUS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
VA-rpynibsl. OCOO€HHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

A3oT, pacnpocTpaHeHHE B IPUPOJIE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTBA.
Kpyrosopor a3ora B mpupoze.
AMMHaK, ero GU3NIECKUE U XUMUYECKUE
CBOWCTBA, MOJIyY€HUE U IPUMEHECHHUE.
Conmn aMmMOHUSI, UX PU3NYECKUE

Y XUMHYECKHE CBOMCTBA, TPUMEHEHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHUSI.

A30THasi KUCJIO0TA, €€ MOJTyYEHHE,
bu3nUecKre 1 XUMUYECKHUE CBOMCTRA
(oOuue Kak MpeacTaBUTENS Kilacca
KHCJIOT U crienupruyecKue).
Hcnonbs3oBaHrue HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPATHHBIX
ynoopeHnil. XUMHUYECKOE 3arps3HeHUE
OKPYKarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIOTHBIE JOK/IHU, 3arPSI3HEHUE
BO3]lyXa, TOYBBI U BOJOEMOB).
docdop, aIoTporHbIe MOAUGUKAITUN
docdopa, puzndeckre 1 XUMUIECKHE
cBorictBa. Oxcua gocdopa (V)

u gochopnas kucnora, pusnueckre

OOBACHITH 00IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB JIEMEHTOB
VA-rpynnel 1 uX COEJUHEHHUN C y4ETOM
CTPOEHUS UX aTOMOB.

XapakTepus3oBaTh PU3HUECKUE

U XUMUYECKHUE CBOMCTBA MPOCTHIX
BelecTB a3oTa u ocdopa u ux
COEIMHEHUI (aMMHUaKa, CoJielt aMMOHUS,
a30THOM KUCJIOThI, HUTPATOB, OKCUA
dbocdopa (V) u bochopHOit KUCIIOTHI,
dbocdaToB), cmocoObI UX MOTYUECHUS,
MPUMEHEHUE U 3HAaYCHUE B IPUPOJIC

¥ J)KM3HH YeIIOBEKa.

Onpenensats HOHBI aMMOHHUS U docdaT-
MOHBI B pacTBODE.

OOBSICHATH CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBSI3aHHBIX C HAXO0XKICHUEM
coenuHeHuit azora u pochopa

B OKPYXKaIoILIeH cpee.

[TmannpoBaTh M OCYIIECTBISATH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, TPOBOIUTH HAOTFOICHUS,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKOU
paboTHI.

CnepnoBathb npaBuiamM 0e30macHOU
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Y XMMUYECKUE CBOMCTBA, OJYYCHUE.
Hcnonp3oBanue GpocdaToB B KAYECTBE
MUHEPAIbHBIX YIOOPEHUN.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE C PU3UUECKUMHU
CBOMCTBaMu a30Ta, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
WCII0JIb30BaHUE BUJICOMATEPUAIIOB).
O3HakoMJIeHHE ¢ 00pa3liaMH a30THBIX
1 (hochopHBIX YTOOPEHUH.
[Tonyuenue, cobrpanue, paclio3HaBaHUE
Y U3YYCHUE CBOKWCTB aMMHAKA.
BzaumMoencTBrue KOHIEHTPUPOBAHHOM
AQ30THOM KHUCJIOTHI C MEJIbIO
(BO3MOHO HUCMOJIb30BaHUE
BUJICOMATEPHUATIOB).

JlabopamopHhvie onvimoi:
[IpoBeneHne kaueCTBEHHBIX PEaKIIUil
Ha MOH aMMoHus U pocdar-noH,

Y U3y4YeHHUE MPU3HAKOB UX
MPOTEKAHUSI.

llpaxmuueckas paboma

Ne 3: TTonyueHne ammMuaka, U3yueHue
€ro CBOMCTB.

Buviuucnenus:

110 YPaBHEHUSIM XUMUUYECKUX PEaKIUil

paboThI B 1aboparopun

[P UCIIOJIb30BAHUU XUMUYECKON
MOCY/Ibl U 000PYAOBAHUS.
[Tpon3BOANTE BEIUUCICHUS

10 XUMHYECKUM YPABHEHUSIM.
Hcnonb30BaTh IpH BHITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI Y4COHHKA,
CIPaBOYHBIC MaTEPUAITBI
(MepuoINYECKYI0 CUCTEMY XUMUYECKHUX
sanemenToB JI. 1. Menaeneena, Tabiuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEU B BOJE, DJIEKTPOXUMHUUYECKUH PSIZT
HaIpsHKEHUI METaIIOB)
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24

Oobmas
XapaKTepUCTHKA
XUMHUYECKUX
AJIEMEHTOB
[VA-rpynmnsl.
Yrnepon

Y KPEMHHM, U X
COCIMHEHMS

OO11ast xapakTepUCTHUKA SJIEMEHTOB
[VA-rpynnsl. OcOGEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIEC CTEIEHU
OKHCJICHUS.

VYriepoa, amioTpoIHbIe MOAU(DUKAIIIH,
pacrpocTpaHeHUEe B IPUPOJIE,
(u3HUecKre 1 XUMUYECKHE CBOWCTBA.
Ancop6uus. Kpyrosopot yriepoaa

B [IPUPOJIE.

Oxkcunpl yraepojia, ux pusndeckue

1 XMMHUUYECKHE CBOMCTBA, JICUCTBUEC

Ha KMBBIE OPTaHU3MBI, TOTYYCHUE

Y IPUMEHEHHUE. DKOJIOTHYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yraepoja (IV), runoresa rmo6ansHOTO
MOTETUICHUS KJIMMaTa, apHUKOBBIN
aPexr.

VYTronbHasg KUCIOTa U €€ COJIH, UX
du3nuecKre U XUMUIECKHE CBOWMCTBA,
MOJTy4eHUE U MMPUMEHEHHE.
KauectBennas peakius Ha KapOoOHaT-
noHbI. Micnonb3oBaHue KapOOHATOB

B OBITY, MEJTUIIUHE, IPOMBIIIIJICHHOCTH
Y CEJIbCKOM XO35MCTBE.
[TepBoHaUaNTHHBIC TTOHSITHS

00 OpraHNYeCcKuX BEIIECTBAX KaK

0 COeIMHEHMSIX yriepoja (MeTaH, 3TaH,

OOBACHTH O0IIIHME 3aKOHOMEPHOCTH

B U3MEHEHUHU CBOMCTB 3JIEMEHTOB
IVA-rpynmns! 1 uX COEAMHEHNH C YY4ETOM
CTPOEHUS UX aTOMOB.

XapakTepus3oBaTh PU3HUECKUE

U XUMUYECKUE CBOWCTBA IPOCTHIX
BELIECTB yIJepoja U KPEMHHUS U UX
COeIMHEHUN (OKCHUJIOB YIJIEPO/Ia,
YrOJIbHOM KUCIIOThI, KapOOHATOB, OKCUIA
KpEMHUS1, KPDEMHUEBOI KUCIIOTHI,
CUJIMKATOB), CHOCOOBI X IMMOJTYYEHUS,
PUMEHEHUE U 3HAaU€HUE B IPUPOJIE

Y J)KM3HH YeJI0BEKa.

OOBACHATD MPUUNHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHE BElLECTBa — CBOMCTBA
— TPUMEHEHUE — Ha IIpuMepax
COEMHEHNH yIIIEpOaa U KPEMHHUS.
Omnpenensitb KapOOHAT- U CUJIMKAT-UOHBI
B pacTBOpE.

OOBACHATD CYIIHOCTh IKOJIOTUYECKUX
npo0JieM, CBSA3aHHBIX C HAX0XKACHUEM
YIJIEKMCIIOTO Ia3a B OKPYKArOIIEH
cpeze.

[TonTBepKaaTh 0OCOOEHHOCTH COCTaBa
OpraHUYeCKUX BEIIECTB MPUMEpaMU
NPOCTBIX COEAMHEHUI (METaH, TaH,
ATUJIEH, alleTUJIEH, 3TAHOJ, TIIUIEPHH,

43



®denepanbHas pabouast mporpamma | Xumus. 8—9 kinaccsl (6a30BbIi YPOBEHD)

STUJIECH, alleTUIICH, 9TaHO, TITUIEPHH,
YKCyCHAasi KHCIIOTA).

[IpupogHbIe ICTOYHUKH YTIIEBOI0POI0B
(yrosae, npupoAHbIN ra3, HeQTh),
MPOAYKTHI UX TiepepaboTku (OeH3HH),
UX POJIb B OBITY ¥ IPOMBIIUIEHHOCTH.
[TonsiTrie 0 OMONTOTMYECKH BaXKHbBIX
BELIECTBAX: JKUpax, OeNKax, yriieBojaax —
Y UX POJIM B JKU3HU YEJIOBEKA.
MarepuanbHOe €TMHCTBO OPraHUYECKHUX
Y HEOPTraHUYECKUX COCIUHEHUN.
Kpemnuit, ero ¢pusznueckue

Y XMMUYECKUE CBOMCTBA, MOJIyYEHHUE

u npuMeHeHne. CoeIMHEHUS] KPEMHHUS

B nipupoje. OO1ue npecTaBieHus

00 oxcuze kpemuus (IV) u kpemHUEBOM
KHCJIOTE.

Cunukarsl, X UCTIOJIb30BAHKE B OBITY,
MEAMIIMHE, TPOMBILIUIEHHOCTH.
BaxHeimme cTpouTebHbIe MaTEPUAIIBL:
KepaMHKa, CTeKJIO, IEeMEHT, OCTOH,
xese300eToH. [Ipobiiemsl 6e30macHOTrO
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTepHaJIOB B TOBCEAHEBHOM KU3HH.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Mopaenu KpUCTAIIMYECKUX PELLIETOK

YKCYCHasl KACIIOTAa), B3aUMOCBS3b
HEOPTaHUYECKUX COCITMHEHU yTiiepoaa
Y OPraHUYECKUX BELIECTB.

OnuceIBaTh poib OEIKOB, JKUPOB

U yTJI€BO/IOB B PYHKIIMOHUPOBAHUU
KUBBIX OPraHU3MOB, COCTaB IPUPOTHBIX
HMCTOYHHUKOB YIJIEBOJIOPOJOB, UX POJIb

B OBITY U IPOMBIIIIEHHOCTH.
[IpoBOANTE BBIUKCIICHHS 110 YPABHEHUSIM
XUMHYECKUX PEaKIUH.

[InaHupOBATH U OCYIIECTBIATh

Ha MMPAKTUKE XUMHYECKUE
HKCIIEPUMEHTBI, MPOBOIUTH HA0IIIOIEHUS,
JIeTIaTh BBIBO/JIBI IO pe3yJibTaTam
HKCIIEPUMEHTA ITPU IPOBEIECHUN
71a00PATOPHBIX OIMBITOB U MPAKTHYECKHUX
pabor.

CrnenoBaTh mpaBuiIamM 6€30MacHOM
paboThI B J1abopatopuu

P UCTIOJb30BAHUU XUMUYECKON
NocyzAbl ¥ 000pYyIOBaHUS.
Hcnonb30BaTh MPU BBITTOJTHEHUT
y4eOHBIX 3aJaHUI TEKCThl Y4eOHHKA,
CIIPaBOYHBIE MaTEPHUAIbI
(ITeppognueckyro cuCTeEMY XMMUYECKUX
anemenToB JI. . MenneneeBa, Tabiuiry
PacTBOPUMOCTH KUCIIOT, OCHOBaHU U
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anmasa, rpadura, QymiepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aCOPOIIHH
PacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOUCTBOM
IPOTUBOTa3a.

O3HakoMIIEHHE C POLYKLIMEN
CUJIMKATHOM MPOMBIIIICHHOCTH
(Buneomarepuanbl: cCuiIMKaTHas
MIPOMBIIIEHHOCTB ).

Monenu MoaeKyI OpraHHueCKUX
BEIIECTB.

JlabopamopHuwiii onvim:

[Tonyuyenue, coOupanue, pacrio3HaBaHUE
Y U3YUYEHHE CBOICTB YTJIEKUCIIOTO ra3a.
[IpoBeneHne kaueCTBEHHBIX PEAKIIUil

Ha KapOOHAT U CUJIUKAT-UOHBI

Y U3y4YE€HUE MPU3HAKOB UX

POTEKaHUSI.

Ipakxmuuecxue pabomul:

Ne 4. TTony4ueHue yriaekucIiioro rasa,
V3YYEHHUE €TI0 CBOMCTB.

Ne 5. Pemenue skcnepuMeHTaAIbHBIX
3a7a4 no TeMe «BaxHenmme HeMeTauibl
U UX COCAUHEHUS.

Buviuucnenusa:

10 YPaBHEHUSIM XUMUYECKUX peaKlui

U COJIeH B BOJIE, DIICKTPOXUMUYECKUN P
HaIPsHKEHUI METAIIOB)

Uroro no pazaeny

25
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MeTaibl M X CoeqMHECHUA

3.1

OO0111e cBOMCTBa
METAJIJIOB

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
noJsioxkeHus B [lepuonnueckoit cucteme
XUMUYECKUX IJIEMEHTOB

JI.1. MeHneneeBa u CTpOCHUS aTOMOB.
Crpoenue metamioB. Merainueckas
CBSI3b U METAJNINYECKas
KpUCTAJTNYECKAsl PEIIETKA.
DIIEKTPOXUMHUYECKUAN PsI/T HATTPSAKEHUM
MeTALTOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTayuioB. OO0IIME CIOCOOBI
noiaydyeHusa metaios. [lonstue

0 KOPpO3UHU METAJJIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CmnaBsbl (CTanb, YyT'YH, TIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY

U TIPOMBIILJIEHHOCTH.

Xumuyeckuii JKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAJIJIOB U CTLJIABOB.
N3yuenue pe3ynbTaToB KOPPO3UHU
METAJJIOB (BO3MOKHO UCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

Jlabopamopnvie onvimbi:
O3znHakomiieHue ¢ 00pa3iiaMu MeTalioB
Y CIUIABOB, X (DU3UIECKUMU

PackpbIBaTh CMBICT N3y4aeMbIX HOHATHI
Y IPUMEHSITH OTH TOHSATHS TIPU OMMCAHUN
CBOWCTB BEILECTB U UX NPEBPALLICHUM.
OOBsACHATH 0011IME 3aKOHOMEPHOCTH

B U3MCHCHHUH CBOMCTB 3JICMCHTOB-
METAJIJIOB M UX COCIMHEHUH C yIeTOM
CTPOCHHUS UX aTOMOB.

XapakTepu3oBaTh CTPOCHUE METAJIIOB,
ob1mue GU3NIecKue U XUMHUIECKHE
CBOMCTBA METAJIJIOB.

XapakTepu3oBaTh 00IIHE CITIOCOOBI
MIOJTYYCHHS] METAILIOB.

OnuceIBaTh CIOCOOBI 3aIUTHI METAJLIOB
OT KOPPO3UH.

Crnenosarth mpaBujiaM 0€30MacHOM
paboThI B 1abopaTopuu

IIPY UCTIOJIE30BAaHUU XUMUICCKOM
NoCy1bl U 000PYyI0OBaHUS.
[Tpon3BOANTH BEIYHMCIICHUS

110 YPaBHCHUSAM XUMHUYCCKUX PEAKITUH,
€CJIU OJIMH U3 PEarcHTOB COACPIKHUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM padboTe

B TIape WM TPyIIIIE.

Hcnonb30BaTh IpH BHIMOTHEHUH
y4eOHBIX 3aJJaHUM TEKCThl YYCOHUKA,
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CBOMCTBaMHU.

Buviuucnenus:

10 YPABHECHUSIM XUMHYECKUX PEAKIIUN,
€CJIA OJIMH U3 PEAreHTOB COACPKUT
MIPUMECHU

CIIPaBOYHBIE MATEPHUAIIBI
(ITepuoanyeckyro CUCTEMY XUMUYECKUX
anemenToB [. . MeHnneneeBa, Tabauiy
pPacTBOPUMOCTH KHUCJIOT, OCHOBAaHHM

Y COJIEH B BOJIE, DIIEKTPOXUMHUYECKHUM P
HaIpPsHKEHU METaIOB)

3.2

Baxueiimnme
METAJUIBI U UX
COeIMHECHUS

16

[[{enoynble METAIBI: TIOJIOKEHHUE

B [leproanueckoi cucTreMe XMMHUYECKUX
anemenToB /.M. MeHpaeneena,

CTPOCHHUE UX aTOMOB, HAXOXKJICHUE

B ipupojae. Puznvecknue 1 XUMUYECKUe
CBOMCTBA (Ha MpUMepe HATPUs

1 Kauust). OKCUJIBI U TUIPOKCUIBI HATPUS
v kanus. [[puMeHeHue menoyHbIx
METAJJIOB U UX COCJTMHECHUH.
[[{enoyno3eMeNbHbIE METAIBLI MAarHUM

1 KaJIBIIUH: TIOJIOKEHHE

B [lepnoanyeckoil cucteMe XUMUYECKUX
anemeHToB J[.MI. Menneneesa, ctpoeHue
MX aTOMOB, HAXO0XJICHUE B IPUPOJIE.
du3nyeckre 1 XUMUYECKHE CBOMCTBA
MarHus 1 Kajblius. Baxxnenmnime
COeMHEHUS Kaablus (OKCHUI,
TUJPOKCHU, COJTHN). JKECTKOCTH BOBI

U CIIOCOOBI €€ YCTpaHEHUSI.

AJIOMUHUIA: OJIOKEHHE
B llepnonnueckon cucreme

OOBsACHATH 00IIIME 3aKOHOMEPHOCTH

B U3MEHEHUU CBOMCTB 3JIEMEHTOB-
METAJIJIOB U X COEIMHEHU B rpyInax

C YUE€TOM CTPOEHHUS UX aTOMOB.
XapaktepusoBath GU3NYECKUE

Y XMMUYECKUE CBOKCTBA MPOCTHIX
BEILIECTB METAJUIOB U UX COECTMHEHUI
(OKCHI0B, TUAPOKCHUIOB, COJIEH),
CIOCOOBI MX MOJIyYEHU S, TPUMEHECHHE

Y 3HAUYECHUE B MIPUPOJIE U KU3HU
YeJI0BeKa.

¥YcranaBauBaTh NPUYUHHO-
CJI€ICTBEHHYIO CBSI3b: CTPOCHHUE
BEILIECTBA — CBOMCTBA — MPUMEHEHUE —
Ha MpUMeEpax U3y4aeMbIX BEIECTB.
Pacnio3HaBaTh ¢ TOMOIIIBIO KAYE€CTBEHHBIX
peaKkuii HOHbI METAJUIOB: MarHus,
KaJIbIIS, ATFOMUAHMS, ITUHKA, Keme3a (1)
u xene3a (III), menu (II).

Jloka3siBaTh aM(POTEpHBIN XapaKTep
OKCHJIOB U THUJIPOKCHJIOB aTFOMUHHUS

47



®denepanbHas pabouast mporpamma | Xumus. 8—9 kinaccsl (6a30BbIi YPOBEHD)

XHMHYECKUX JIEMEHTOB

.. MenneneeBa, CTpOEHHE aToma,
Haxo0JIeHue B pupojie. Puznueckue

1 XUMHUYECKHE CBOMCTBA ATFOMUHHUS.
AmdoTepHbIC CBOHCTBA OKCH/JIA

Y TUAPOKCHUA ATFOMUHUSI.

Kemneso: nonoxenune B [leprnonnueckon
CHCTEME XUMHUYECKHX IJIEMEHTOB

JI.11. MenaeneeBa, CTpOEHHE aTOMa,
Haxo0JIeHUE B pupojie. Puznueckue

Y XMMHYECKHE CBOMCTBA XKene3a.
Oxkcusl, THAPOKCUABI U comu xxene3a (11)
u xene3a (III), ux cocras, cBolicTBa

Y MOJy4YCHHUE.

Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aMMOACHCTBHUS OKCH/IA
KaJIbIUSI ¥ HATPHUS C BOAOM (BO3MOYKHO
WCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OkpaimBaHue TIaMeH HOHAMU
HaTpUs, KaJIUS U KaJablUAs

(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

HccnenoBanue CBOMCTB KECTKOW BOJIBI.
[Ipouecc ropeHus xene3a B KUCIOPOJIe
(BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB).

U IMHKA.

[1nannpoBaTh ¥ OCYIIECTBIATh

HA NPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, TPOBOIUTH HAOIIIOICHUS,
JieJaTh BBIBOJIBI 110 PE3yJIbTaTaM
SKCIIEPUMEHTA ITPU MPOBEACHUHN
71a00paTOPHBIX ONBITOB U MPAKTUYECKUX
pabor.

CnenoBats npaBuiiaM 0e30nacHON
paboThI B 1ab0OpaTopuu

IIPU UCII0JIb30BAaHUU XUMUYECKOMN
oCyibl U 000PYyAOBaHUS.
IIpon3BOAUTE BBIUKUCIEHUS

10 XUMHYECKUM YPABHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B MIape WK Ipynie.

BricTpanBath pa3BepHYThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C ONOPOU

Ha UHGOPMALIMIO U3 yYeOHUKA

U CIIPABOYHBIX MAaTE€pPUAIOB, IPAMOTHO
VICII0JIB30BaTh U3YYEHHbIN TOHATUHHBIN
anmnapar Kypca XuMuu
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JlabopamopHhvie onvimol:

[IpoBeneHre Ka4eCTBEHHBIX pPeaKIUui
Ha MOHBI (MarHus, Kajablys, aJIOMUHUS,
uuHka, xenesa (II) u xenesa (III), menu
(IT), onucanue NMprU3HAKOB UX
MPOTEKAHUSI.

Uccnenosanue am(poTepHBIX CBOICTB
TUIPOKCHUIA ATTFOMUHUS U THAPOKCHUIA
[IMHKA.

lpaxmuuecxue pabomoi:

Ne 6. )KecTKoCTh BOJIBI 1 METOEI €€
yCTpaHCHHS.

Ne 7. Pemenue skcnepuMEeHTAIIbHBIX
3aja4 1o TeMe « BaxkHeune MeTaibl
1 UX COCIUHECHHUS.

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIUH 13 PeareHTOB JaH B N30BITKE
WJIU COJIEPXKUT MPUMECH;

MacCOBOM JIOJIM BBIXOJIa MTPOIYKTa
peakimu

Hroro no pazgeny 20
Xumus 4 OKpYysKalas cpeaa
4.1 | Xumus 3 BemectBa u MaTepuasl B IOBCEIHEBHON | XapaKTEpU30BaTh POJIb XUMUU

U OKpY>KaroIast
cpena

KU3HU YenoBeka. bezonacHoe
HCTOJIb30BAaHUE BEIIECTB U XUMUYECKUX
peakiuii B ObITy. [lepBast momoris

B Pa3JIMYHBIX cpepax AesiTeNbHOCTU
J0JIeH, OCHOBHBIE BEIIECTBA
U MaTepualibl, MPUMEHSIEMbIE B )KU3HU
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IPU XUMHYECKHX 0KOTax
Y OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH
cpenbl (mpeaenbHas AoMmycTuMas
KOHIIEHTpaIus BeuecTB. Posib xumMuu

B PELIEHUU SKOJOTUYECKHUX MPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

N3ydenne o6pa3ioB MaTepraioB
(cTek10, CIJIaBbl METAJIJIOB, TOJIMMEPHBIE
MaTepuabl)

COBPEMEHHOTO YEJIOBEKA.
OOBICHATD yCIIOBUS 0€301aCHOTO
WCITOJIb30BAHUS BEIICCTB U XUMUYECKHIX
peakiuii B OBbITY.

AHanM3UpoOBaTh U KPUTUUYECKU
OTIICHUBATH WH(OPMAITHIO O BIUSHUH
IIPOMBIIIVIEHHOCTH, CEIBCKOT0 X0341CTBa,
TpaHCTIOPTA U JIp. HA COCTOSTHUE
OKPYIKarOIIEH CPEIbL.

YMeTb 0Ka3bIBaTh MEPBYIO MOMOIIIb

IPY XUMUYIECKUX 0’KOTaX ¥ OTPABJICHUSIX.
[IpunuMath ydyactue B 00CYKIECHUU
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIPaBJICHHOCTH, BHICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO TIO MpobIeMe

W TIpeJTaraTh BO3MOXKHBIC TTyTH €€
perIeHus

Hroro no pazgeny: 3
Pe3epBHOE Bpems 3
OBILEE UMCJIO HACOB 68
[10 ITPOI'PAMME
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NMEPEYEHDb (KOAU®UKATOP) PACHPEJIEJEHHBIX IO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM MTPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUS U DJIEMEHTOB COJIEP)KAHUS IO XUMHUU

B ¢denepanbHbIX UM peruoHaANbHBIX MPOIEAypax OLEHKH KadecTBa OO0pa3oBaHUs
UCIIONIB3YETCs MepedeHb (KOAU(PHUKATOP) pacCHpeeIeHHbIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHWII K pe3yJbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTENbHOM MPOrpPaMMBbI
OCHOBHOT'O 00IIIETO 00pa30BaHUs U DJIIEMEHTOB COACPKAHUS 110 XUMHUH.

8 KVIACC

IIpoBepsiembie TPeOOBaAHUA K Pe3yIbTATAM OCBOCHHMS OCHOBHOI 00pa30BaTe/1bHOM
NPOrpaMMbl

Kog [IpoBepsiemMble MPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa3oBaHus
pe3yJibTaTa
1 [To Teme: «IlepBoHaYaIbHBIE XUMHUUYECKUE TTOHSITHS
1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHUNA: aToM,

MOJIEKYJIa, XMUMHYECKUH 3JIEMEHT, NPOCTOE BEIIECTBO, CIOXKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJbHAs aTOMHAas M MOJEKYJspHas Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJSIPHAash Macca, maccoBas AOJsS XHUMHUYECKOrO
3JIEMEHTa B COEIMHEHUH, MOJISIPHBI O0BEM, XUMHUYECKasl peaKIys,
KjIaccu(ukanus — peakiuil:  peakuMH ~ COCIMHEHHUS,  PpEeaKIHH
pa3IoKEeHUS, peakuuu 3aMEICHMS, peakuuu oOMeHa,
9K30- W JHAOTEPMHUYECKUE DPEAKLMHU, TEeIUIOBOM 3(P(DEKT peakiuw,
pacTBOp, MaccoBasi JI0Jisl BellecTBa (MPOIEHTHAS KOHIEHTPALIMS)
B PacTBOpE

1.2 HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHSITUI
W IIPUMCHATDH 3TU IMOHATHA IIPU OITMCAHWH BCUICCTB U UX HpeBpa]_HeHI/Iﬁ

1.3 UCITIOJIb30BAaTh XMUMUYECKYI0 CUMBOJIUKY JIJISi COCTaBIIeHUsT (OpMYI
BEIIECTB U YPABHCHUN XUMUYECKUX PEaKIUn

1.4 pPacKpbIBaTh CMBICJ 3aKOHOB COXPAaHEHUSI MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YYEHHsI, 3aKOHa
ABorazipo

1.5 OMpeNeNsaTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B  OWHApHBIX

COETMHEHUIX
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1.6

KJIACCU(PUIIMPOBATh XMUMHUUYECKUE PEeakuu (M0 YHCIy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMU BEILIECTB, [0 TEIIOBOMY 3(PdeKTy)

1.7

BBIYHCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAaCChI
BEILIECTB

1.8

BBIUHCIISITH MAacCOBYIO JOJI0 XUMHYECKOT0 3JieMeHTa 1o dopMmyiie
COEJTUHEHMS,

1.9

BBIYHCIIATh MAaCCOBYHO JOJIIO BCUICCTBA B paCTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHUS — HAOII0ICHUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEaIbHBINA U MBICJICHHBIN )

ITo Teme: «Baxxuernmue MpCaACTAaBUTCIN HCOPTraHNYCCKHUX BCIICCTB»

2.1

PACKPBIBATE CMBICJI OCHOBHBIX XUMHUUYCCKUX MOHSITHM: OKCH I, KHCJIOTAQ,
OCHOBAaHHUC, COJIb

2.2

OTIPEIENIATh NMPUHAIJIC)KHOCTh BEIIECTB K OMpPEIeIEHHOMY KIIAcCy
COEJIMHEHHUI 110 hopMyam

23

KJIaCCI/I(l)I/II_[I/IpOBaTI) HCOPIraHNYCCKHC BCIICCTBA

24

XapaKTepU30BaTh (OMUCKHIBATh) 00IIMEe XUMUYECKHE CBOMCTBA BEILIECTB
pa3IM4YHBIX  KJACCOB, NOATBEPKAAas  ONHCAaHUE  MOpUMEPaAMU
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI

25

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTA OT UX
Ka4eCTBEHHOI0 COCTaBa, BO3MOYKHOCTH MNPOTEKAHUS XUMHUYECKHUX
IIPEBPALIEHNAN B PA3JIMYHBIX YCIOBUAX

2.6

CJIeIoBaTh  MpaBWIaM  I[OJIb30BaHUS  XHMHUYECKOM  MOCYAOH
1 J1abopaToOpHBIM O0OPYJOBAHUEM, a TaKXKe MpaBuiIaM OOpalieHus
C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSMHU IO BBIITOJIHEHUIO
71a00pATOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYEHHUIO U COOMpPaHUIO
ra3zoo0pa3HbIX BEIHIECTB (BOAOpPOJA M KHUCIOPOAA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEACICHHOM MacCOBOM JOJIEd PACTBOPEHHOIO
BEILIECTBA, TUIAHUPOBATh U MPOBOJUTH XUMHYECKHUE SKCIEPUMEHTHI
M0 Pacro3HAaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TMOMOIIbIO
WHUKATOPOB (JakMyc, peHon(TarenH, METUIOPaHK U IPYTHE)

2.7

IMPOBOJUTL PpACUCThI IO YPABHCHHIO XUMHUYECKOU p€akunun

[To Tteme: «llepmogmueckuii 3axkoH u Ilepuoguueckas cucrema
xumudeckux ojgemeHToB .M. MenneneeBa. CTpoeHHME aTOMOB.
Xumuueckas cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIAN

3.1

PACKpBIBATh CMBICJI OCHOBHBIX XMMHUYECKHX MOHATHH: SIAPO aToMa,
AJIGKTPOHHBIA CJIOW aroMa, aTOMHAas OpOWTalb, pPaJAMyC aToMa,
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XUMHUYICCKaA CBiA3b, IOJIPHAA KW HCIIOJIPHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPpHUIATCIIBHOCTb, HOHHAA CBA3b, HWOH, KAaTHUOH, 4aHHUOH,
CTCIICHb OKUCJICHUA

3.2

KJI&CCI/ICI)I/IHI/IPOBEITB XUMHUYCCKHUEC DJICMCHTbBI

33

OIKCHIBaTh M XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepumomuueckoit
CUCTEMbl XMUMHYECKHX D3JEMEHTOB: pa3inuyaTh IOHATUS «IJIABHAs
noarpynna (A-rpymnma)» U «mobouyHas noxarpynna (b-rpymma)y,
«MaJIbIE» U «OOJIBILINE)» TEPUOIBI

3.4

packpeiBath cMbIch [lepuogmueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATH TOHUMAHHE MEPUOANUECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JIEMEHTOB OT MX MOJIOKEeHUS B [lepronnueckoit cucteme

3.5

COOTHOCUTh  O0O3HA4YE€HHs, KOTOpPhIE HMEITCI B  TalIMIe
«Ilepunonnueckas cucTema XUMHUYECKUX AJIEMEHTOB
JA.N. MenneneeBa» C YUCIOBBIMU XAaPAKTEPUCTUKAMU CTPOCHUS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps] A1pa, 00IIee Ynucio
DJIEKTPOHOB U PACHPENEIECHUE UX T10 MIEKTPOHHBIM CJIOSIM)

3.6

OIIPpCACIIATH CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCANHCHUAX

3.7

ONpEeNEsATh BUJ XUMHUYECKOM CBsS3M (KOBAJICHTHAss M HWOHHAs)
B HEOPraHMYECKUX COCIUHECHUSX

IIpoBepsieMble 3J1eMEHTHI COACPKAHUS

Kon

[TpoBepsieMblil 3JIEMEHT COACPIKAHUS

1

HepBOHaqaﬂbHBIe XUMHWYCCKHUC ITIOHATHA

1.1

[Ipenmer xumuun. Ponp XuMuM B KU3HU Y€JIOBEKa. XUMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHHUE
BEILIECTB

1.2

[TonsiTe 0 MeTOAaxX IMO3HAHHUS B XUMHH. UHCTHIC BEIIESCTBA U CMECH.
CniocoOnI pa3aeneHus cMeceit

1.3

ATOMBI M MOJEKYJIbl. XHUMHYECKHE HJIEMEHTbI. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. lIpocTeie W ClOXKHBIE BemEecTBa. ATOMHO-MOJIEKYJISIPHOE
YYEHHE

1.4

Xumuueckass (opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH MOCTOSIHCTBA cOcTaBa BemecTB. OTHOCHTENbHAas aTOMHAs macca.
OtHocuTenbHass MoJIEKyJsipHass Macca. MaccoBasg J0JIsI XHMHYECKOIO
AJIEMEHTA B COCITMHEHUU
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1.5

KommnuectBo BemecTBa. Monb. MossipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4HCJIa CTPYKTYPHBIX €IUHUI] BelecTBa. PacueTsl mo gopmyiam
XUMHUYECKUX COCTUHEHUN

1.6

duznyeckre U XUMUICCKUE SBJICHUS. XUMHUYECKas PEaKIUs U €€ MPU3HaKHU.
3aKOH  COXpaHEGHHWS MAaCChl  BEMIECTB. XWMHUYECKHE  ypaBHCHHUS.
Knaccudukanus XUMUYECKUX peakiui  (COCIUHEHUs, pPa3I0KEHUS,
3aMeleHus, 0OMeHa)

1.7

XUMHUYECKAN OKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYIOH,
C TmpaBuWjgaMd paboOTel B JaboOpaTopud W NpUEMaMHU OOpaIleHHS
c JabopaTopHBIM OOOpPYAOBAaHWEM, HM3YYCHHE W OINHUCAHWE (PU3NUECKHUX
CBOMCTB 00pa3Ii0oB HEOPraHWYECKHX BEIIECTB, HAOIIOACHUE (PU3MUESCKUX
(aBjeHUE BOCKA, TassHUE JbJla, pacTUpaHUE caxapa B CTYIKE, KUICHUE
W KOHJICHCAIMs BOJIbI) M XMMHUYECKHX (TOpPEHHE CBEYH, IPOKATUBAHUE
MEIHOW TMPOBOJIOKH, B3aUMOJCHCTBUE MeJIa C KHUCJIOTOW) SBJICHUH,
HaOJIOJICHUE W OINUCAHUE MPU3HAKOB MPOTEKAHMS XUMHUYECKUX PEaKIuil
(paznoxxeHue caxapa, B3auMOJEHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus,
paznoxenue Tuapokcuaa meau (II) mpu HarpeBaHwu, B3aUMOJICHCTBHE
xene3a ¢ pactBopom coiu Meau (II), m3zydenuwe crnocoOoB pasneneHus
cMecei (¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BRIMTAPUBAHUE, TUCTUILISIIHS,
xpoMarorpadus), MpoOBEAECHUE OYHUCTKH MOBAPEHHOW COJU, HAOJIOIECHHE
U OMHUCAHMWE PEe3yJIbTATOB IMPOBEACHUS OIBITA, WLIHOCTPUPYIOIIETO 3aKOH
COXpaHEHHS MacChl, CO3/IaHUE MOJIeJIel MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxueitmme npeacTaBUTENN HEOPTraHUYECKUX BEIIECTB

2.1

Bo3nyx — cmech ra3zos. CoctaB Bozayxa. Kucinopon — 3jieMEHT U TpOCTOE
BeniecTBo. HaxoxneHue kuciaopoaa B mpupojie, Gu3nyecKue 1 XuMUIecKue
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue kucnopoja. CrnocoObl
MOJyYeHUs] KUCIOopoAa B J1a00paTopuu M MpOoMbIIIIeHHOCTH. Kpyrosopot
KHciopoaa B mpupoze. O30H — ajuioTporHas MoguuKaius Kucaopoaa

2.2

TernoBoit 3pPexT XUuMUYECKON peakluuu, TEPMOXUMHUUYECKHE YpPaBHEHHS,
9K30- U JHIOTEPMUYECKHUE peakMU. TOIUIMBO: Yroib U METaH. 3arpsI3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOTO 3 (eKTa, pa3pylieHre 030HOBOTO CIOs

23

Bomopon — »memeHT M 1pocTtoe BemiecTBO. HaxokaeHuwe Bomopona
B mpupojie, GU3NYECKUe U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI
nonydyeHus. Kucnorsl u conu

24

MoutsipHbIii 00beM razoB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CBOWCTBAa BOAbI. Boma kak pacTtBopuTelb. PacTBOpHI.
HacepiieHHble W HEHACBIIEHHBIE PacTBOPBL. PacTBOpHUMOCTh BEILIECTB
B BOJie. MaccoBast 10151 BELIECTBA B PaCTBOpE. XMMUUYECKHUE CBOMCTBA BOJIBL.
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OcHoBanus. Posb pacTBOpOB B IpUPOJE U B KU3HU YesioBeka. KpyroBopor
BOABl B TMpHpoje. 3arps3HEHHE MNPUPOJIHBIX BoJ. OxpaHa M OUYMCTKA
MIPUPOIHBIX BOJT

2.6

Knaccudukanusa Heopranmueckux coenunenuit. Oxcuanl. Knaccudukarms
OKCHJIOB: coJieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC)
u  HecosmeoOpasytome.  Homenkmatypa — okcumoB. — Dusnyeckue
1 XUMHUYECKHE CBOMCTBA OKCUIOB. [lomyuenne okcuaoB

2.7

OcHnoBanusa. Krnaccudukanus OCHOBaHMM: IIETOYM W HEPACTBOPUMBIC
ocHOoBaHuA. HomeHknarypa ocHoBaHuil. @DU3MYECKME U XHUMHUYECKHUE
CBONMCTBa OCHOBaHUU. [lonydeHne ocHOBaHUM

2.8

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucinor. dusnyeckue
U XUMHYECKHE cBoMcTBa KUCIIOT. P aktuBHOCTH MeTamioB H.H. bexeroBa.
[Tomy4yenue Kuciaor

29

Comn. Homenknarypa coneit. ®U3ndecKkue 1 XUMAYECKUE CBOMCTBA COJICH.
[Tonmyuyenue conent

2.10

I'eneTnyeckas CBs3b MCIKAY KllaCCaMHU HCOPTaHNYCCKHUX COCIIHHCHI/Iﬁ

2.11

XUMUYECKHN SKCIEPUMEHT: KAYECTBEHHOE OMNPEACICHUE COJIECPHKAHUS
KHCIJIOpPOJa B BO3JyXeE, MOIyYEHUE, COOMpaHue, pacliO3HaBAHUE U U3YUEHUE
CBOMCTB  KHCIIOPOJA, HaOJIIOJICHHWE  B3aMMOJICHCTBUS  BEIIECTB
C KHUCJIOPOJOM U YCIIOBHSI BO3HUKHOBEHHUSI W TMPEKpaIleHUs TOpPEHUs
(moskapa), o3HaKOMJIEHHE ¢ oOpasllaMyd OKCHUJOB M ONMUCAHHE HUX CBOMCTB,
MOJIy4eHue, coOMpaHue, paclo3HaBaHWE W H3YyYEHHUE CBOWCTB BOJOPOJIA
(ropenwue), B3ammojericTBue Bojopoaa ¢ okcugom Mmenu (II) (Bo3zmokHO
UCIIOJIb30BAHUE BHUJCOMATEpUATIOB), HaOMIOZCHUE OOpa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, MCCIEOBaHHE OCOOCHHOCTEN pPaCTBOPEHUS BEIIECTB
c pa3INYHOM PacTBOPUMOCTEIO, MIPUTOTOBIICHHE pacTBOpOB
C  OIPEINEIICHHOM  MacCOBOM  JOJEHM  PAaCTBOPEHHOIO  BEIIECTBA,
B3aMMO/JICUCTBUE BOJBI C METAJIaMHU (HAaTpUEM M KaJbI[ueM) (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OMNPEJEIECHUE PAaCTBOPOB KHUCIOT
U 1IeoYel C TOMOUIBI0 HMHJIMKATOpPOB, HCCIENOBaHUE O0Opa3IoB
HEOPTraHMYECKUX BEUIECTB PA3JIMUHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS
OKpacKM HWHJMKATOPOB B pacTBOpax KHUCJIOT M IIEJI0oYei, H3ydeHHE
B3aumoierictBusl okcuaa meau (II) ¢ pactBopoM cepHON KHUCIOTBI, KUCIOT
C METa/llaMH, PEaKIUil HeUTpalu3aluy, TNOJy4YEeHHUE HEPACTBOPUMBIX
OCHOBAHU, BBITECHEHHE OJHOr0 MeTajjla JPYIMM W3 pacTBopa COJIH,
pelIeHUe HKCHEPUMEHTANbHBIX 3ajad 1o TeMe «BaxHeime Kiacchl
HEOPraHUYECKUX COEAUHEHUID)
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[Tepunoanueckuit 3akoH u lleproanueckas cucteMa XMMAYECKHUX 3JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB. XUMUUYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTaHOBUTEILHBIC PEAKIIUU

3.1

HGpBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMMYECKHUX JJIEMEHTOB. IloHsTHe
0 TIpylmnax CXOAHbIX 3JICMCHTOB (H.[GJ'IO‘-IHI:IC n MMCI0YHO3CMCIIbHBIC
MCTAJUIbI, TI'aJIOTCHBbI, HWHCPTHBLIC I‘aSBI). SHGMGHTLI, KOTOPBIC 06pa3y}0T
aM(bOTepHI)Ie OKCHIbI U TUAPOKCUBI

3.2

[leproanueckuii 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHUX 3JIEMEHTOB
.M. MenneneeBa. KopoTkonepuogHas U JIMHHONEPHOIHAS (OPMBI
Ilepnoguueckoir cucteMbl xumMudeckux snemeHToB /J[.M. Menneneesa.
Ilepuonp! u rpymnmnsl. PU3AYECKHUI CMBICIT MTOPSAKOBOTO HOMEPA, HOMEPOB
MepHoJia U TPYNIbI AIeMEHTa

33

Crpoenune atomoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX 000J04YeK aTOMOB IMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB
[Tepuognueckoir  cucrembr .M.  MengeneeBa.  XapakTepHCTHKa
XUMHYECKOTO 3JIEMEHTa IO €ro mnoJyioxkeHuto B Ilepromnueckoil cucreme
.. Menpaeneena

34

3aKOHOMEPHOCTH HW3MEHEHHMs paJnyCa aTOMOB XWUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX UM HEMETAUIMYECKUX CBOWCTB IO I'PyINIaM U IEPUOJAM.
3nauenne Ilepumommueckoro 3akoHa U llepuoguueckoil  cucTEMBI
XUMHYECKUX 3JIEMEHTOB JJIsSl pa3BUTHS HAayKu U npaktuku. .M. Menaeneen
— YYEHBIU U TPaXKJaHUH

3.5

Xumuueckasi cBsi3b. KoBajieHTHast (MOJsIpHAsE W HEMOJISIpHAsi) CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX 311€MEHTOB. IOHHAs CBA3b

3.6

Crenenb OKHUCJICHMUAI. OKUCINTETLHO-BOCCTAHOBUTEIILHBIC pCaKkuuu.
HpOHGCCBI OKHCJICHUS M BOCCTaHOBJICHHUS. OKMCIUTEIN U BOCCTAHOBUTEIIN

3.7

XVWMHUYECKUI SKCIEPUMEHT: HW3y4YeHUue OoO0pa3loB BELIECTB METAIOB
Y HEMETAJIOB, B3aUMOJICHCTBUAE TMAPOKCUIA IUHKA C PACTBOPAMH KHCIIOT
U IIEJI0YEH, IPOBEACHHUE OMNbITOB, WUIIOCTPUPYIOIIUX  IIPUMEPEI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuit  (ropeHwe,  peaxkiuu
Pa3JIoKEHUsI, COSTUHECHMUS )
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9 KITACC
IIpoBepsieMble TPeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNnbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTara
1 I1o Teme: «BemecTBO 1 XUMHAYECKAsT PEAKLIHS
1.1 PacCKpbIBaThb CMBICI OCHOBHBIX XMUMHWYECKUX IOHSTUH: pacTBOp,
DIEKTPOJIMTBI, HEIJIEKTPOJIMUTHI, AJIEKTPOJIUTUYECKAS TUCCOLUALNS,
peakuuu MOHHOro OOMeHa, KaTalau3aTop, XMMHUYECKOE PAaBHOBECHUE,
oOpatruMeble " HEoOpaTuMble peakuuy, OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIE  PEAKLIMH, OKHUCIUTEIb, BOCCTAHOBUTEIID,
OKHCIIGHUE U BOCCTAHOBJIEHME, aJJIOTPOIUs, aM(OTEPHOCTH,
XUMUYECKass CBS3b  (KOBAJEHTHAs, MOHHAs, METaJIM4YecKas),
KPHUCTAJUINYECKAs PELIETKA, CIUIABBI, CKOPOCTh XUMUYECKON PEAKIINU
1.2 WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHWYECKHX IOHATHN
Y IPUMEHSTH 3TU MOHATUS [IPU ONMCAHUH BELIECTB U MX NMPEBPAILCHUN
1.3 COCTABJISITh YPABHEHMS AJIEKTPOJIUTHYECKON AMCCOLMALNM KHUCIOT,
HIEJ0YEd W COJIEH, ITOJHBIE M COKPAILCHHBIC YPAaBHEHUS PEAKLINAN
MOHHOTO OOMeHa
1.4 PacKpbIBaTh CYIIHOCTb OKHMCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIMi
1.5 IIPOBOJANTH PACUETHI 10 YPABHEHUIO XUMUYECKONU PEAKIINU
2 [Io Ttemam: «Hemertaiuibl m ux coenvHeHUs» U «MeTalmbl U UX
COCIMHECHHUS
2.1 XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U CICITUPUIECKUE XUMUIECKUE
CBOMCTBA MPOCTBIX M CJIOYKHBIX BEIIECTB, MOJITBEPXkAAs ONMCAHHUE
IpUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIINHI
2.2 COCTaBJISATh YPABHEHUS PEAKIINM, NOATBEPKIAIOIINX CYILIECTBOBAHUE
TEHETUYECKOM CBS3M MEK/y BEIIECTBAMU PA3JIMYHBIX KIACCOB
23 IIPOTHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT WX CTPOECHUS,
BO3MOYKHOCTH MPOTEKAHHUSI XUMHUYECKUX NMPEBPALICHUI B Pa3IUUYHBIX
YCIIOBHSIX
24 CIIEIOBAaTh  IpaBWJaM  TIOJb30BAHMSI ~ XMMHYECKOW  IOCYHOU
u 1abopaToOpHBIM 000PYIOBaHMEM, a TAKXE MpPaBWIaM OOpaIleHUs
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C BEIIECTBAMU B COOTBETCTBUM C UHCTPYKIUSIMU TIO BBINOJHEHHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHHIO U COOMPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (aAMMHAKa U YIJIEKUCIIOTO rasa)

2.5

NPOBOANTH PEAKIMH, TOATBEPKIAAOIINEG KAYSCTBCHHBI COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-,
OpomMua-, woaMa-, KapOoHaT-, ¢ocdar-, CuIMKar-, cyiabdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHUS, WOHBI W3YYCHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIICCTB

[To Teme: «XuMUS U OKpyKaroLas Cpeiar

3.1

PacKpbIBaTh CMBICJI OCHOBHBIX XUMH4eckux nousatuii: [1/1K BemecTsa;
KOppO3Usl METAJIOB

3.2

MPUMEHSITh OCHOBHBIC OIIEpPAIlldd MBICIIUTEIIBHON JESITEIBHOCTH —
aHalu3 W CHUHTE3, CpaBHEHHUE, O0O0OOIlEeHHE, CUCTEMATHU3alINIO,
BBISIBJICHHE TIPUYHUHHO-CIICJICTBEHHBIX CBS3EH — JIJIs1 U3y4EHUS CBONCTB
BCIIECTB M XHMHUYECKUX PEaKIUi; €CTECTBEHHO-HAyYHBIC METOJIbI
MO3HAHUS — HAOJIIOJICHUE, M3MEPEHUE, MOICTINPOBAHUE, DKCIICPUMEHT
(peanbHBIN U MBICTICHHBIN )

IIpoBepsieMble 3J1eMEeHTbI COAEPKAHUS

Kon

[TpoBepsieMblil 3JIEMEHT COACPKAHUS

1

BemectBo n xummnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3akoH. [leproanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUH
CBOMCTB XMMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIO0B, KU, KaJIbLU
U UX COCIMHEHUM B COOTBETCTBHUH C IIOJIO)KEHHEM DJIEMEHTOB
B [lepronyueckoil CUCTEME U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BeliecTBa: BUIbI XUMHUYECKOW CBSI3U. THUIBI KPHUCTAIUIMYECKUX
pPEIIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAIIMYECKOU
pEeIIeTKH W BUJA XUMHYECKOW cBsizu. Kiaccudukanuss m HOMEHKIATypa
HEOPraHUYECKHUX BEIIECTB (MEXKIyHApPOAHAS U TPUBHAJIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMUXCA K PA3JMYHBIM KJIacCaM HEOPTraHUYECKUX
COCJIMHEHU, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB

1.3

Knaccudukanus XUMHUYECKUX peEaKIMid MO0 pa3IuyHbIM TPU3HAKaAM
(M0 ymcay M cocTaBy Y4YacTBYIOIIMX B PEAKLMU BELIECTB, MO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENEHEHl OKHUCICHUS XMUMHYECKUX AJIEMEHTOB,
o 00paTUMOCTH, MO YYaCTHIO KaTalln3aTtopa). DK30- U 3HJIOTEPMHUUYECKUE
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peaKuuu, TEPMOXUMHUYECKHE YpaBHEHUS. 1 [oHATHE O CKOPOCTH XUMUYECKOU
peakuuu

1.4

ITonsarue 06 O6paTI/IMI>IX )41 H€O6paTI/IMI)IX XUMHNYCCKHUX PCAKIUAX. [TonsiTue
O TOMOI'CHHBIX H TICTCPOICHHBIX PCAKIHAX. IlonsaTne 0 XHUMHYECKOM
PaBHOBCCHM. CDaKTOpLI, BJIMAIOINIUC HA CKOPOCTb XUMHUYECKOMN pPCaKInu
" ITOJIOKCHUC XUMHNYCCKOTI'O PaBHOBCCHS

1.5

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE  PEAKIIUH, JJICKTPOHHBIN  OajiaHc
OKHCJIUTEIPHO-BOCCTAHOBUTENbHOW peakiuu. CocTaBieHHE ypaBHEHUUN
OKHCIIUTETHHO-BOCCTAHOBUTENIBHBIX PEAKIUi C HCIIOJIb30BAaHUEM METO/Ia
AIEKTPOHHOTO OanaHca

1.6

Teopus AJIEKTPOJIMTUYECKON JIMCCOLIMAIIMH. DJIEKTPOJIUTHI
Y HE3JIEKTPOJIUTHI. KaTHOHBI, aHMOHBI. ME€XaHU3M JIUCCOIMALINU BEUIECTB C
Pa3IMYHBIMH BUJAMH XUMUYECKOH CBs3U. CTeneHb aucconuannu. CHIbHbIE
U cja0ble JICKTPOJUTHI. Peakiiun moHHOro oOMeHa. Y CIoBHUS MPOTEKaHUS
peakiuii HIOHHOrO OOMEHa, TOJIHBIC U COKpAllleHHbIE MOHHBIE YpPaBHEHUS
peakumii. CBOMCTBa KHCJIOT, OCHOBAHUW W COJIEH B CBETE MPEIACTABICHUM
00 SJIEKTPOIUTHYECKON aucconuanuu. KauecTBeHHbIE peakIMy Ha HOHBI.
[TonsiTre 0 rugponu3e coien

1.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJICHHE C MOJETSIMU KPHUCTATNTNIECKUX
PEIIETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMeTaUloB (rpadura
M anMasa), CJIOXHBIX BEHIECTB (XJOpUAa HATpusi); HCCICIOBAHUE
3aBHCHMOCTH CKOPOCTH XMMHUYECKON pEaKIUy OT BO3JEHCTBUS Pa3INIHBIX
(akTOpOB; HCCIENOBAHUE BJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB,
mpolecca JIUCCOIMAlMU  KUCIOT, IIenoYed W cojied  (BO3MOXKHO
UCIOJIb30BAHNE BUJIEOMATEPHAIIOB); pOBEICHNE OTIBITOB,
WUTIOCTPUPYIOIIUX TMPU3HAKK TPOTEKaHUsSI peakUuuid HOHHOrO OOMEHa
(oOpazoBanue ocajaka, BBIACICHUE Tras3a, oOpa3oBaHUE BOJbI); OMBITOB,
WITIOCTPUPYIOIINUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIHI
(ropeHue,  peakuuu  Pa3NOKEHMs, COCIUHEHHMs);  pacClO3HABaHUE
HEOPTaHMYECKUX BEIIECTB C TOMOIIBIO KaUeCTBEHHBIX PEaKiMii Ha MOHBI,
pellIeHre YKCIEPUMEHTAIbHBIX 3a/1a4

Hemeramnsl u ux COCANHCHUA

2.1

OO6miass xapakTtepucTuka rajgoreHoB. OCOOGHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTerneHu okuciieHus. CTpoeHne u (u3MUECKHe CBOMCTBA
MPOCTBIX BEIIECTB — IaJJON€HOB. XUMHUUYECKUE CBOMCTBA HA MIPUMEPE XJI0pA
(B3auMoeiCTBHE C METAINIAMU, HEMETAJJIaMU, IEJI04YaMHt ). XJI0POBOJIOPO/I.
ConsiHast KUCIOTa, XWMHYECKHE CBOWCTBA, MOJYy4Y€HUE, HPUMEHEHHE.
JleicTBue Xxjopa U XJIOPOBOAOPOJA HAa OPraHU3M 4YelioBeKa. Baxueumue
XJIOPHUJIBI U UX HAXOXKJICHUE B IPUPOJIE
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2.2

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEeHU OKuciaeHus. CTpoeHue U (pu3mdeckue
CBOMCTBA IPOCTBIX BEHIECTB — KHCIOPOJAa M Cepbl. AJIIOTPOIIHBIE
Moau(UKaMK  KUCIOpoJa W cepbl. XHWMHUYECKHE CBOMCTBA CEpBHI.
CepoBoniopoJl, cTpoeHue, (pusnueckue U XumMuueckue cBorcTBa. OKCHIBI
cepbl Kak MPEACTAaBUTENM KHCIOTHBIX OKCHIOB. CepHas KHCIOTA,
(pusnyeckue U XUMHUYECKUE CBOMCTBA (00IIME Kak IpeACcTaBUTENs Kiacca
KUCIOT U crenupuyeckue). XUMUYECKUE PEaKIUH, JIeXkKalllue B OCHOBE
MPOMBINIJICHHOTO CIoco0a MOMy4eHHus CepHOMl kucnothl. [lpumenenue.
Conu cepHOW KHUCIOTBI, KayeCTBEHHas peakuMs Ha Cylb(aT-HOH.
HaxoseHue cepsl U €€ COeIMHEHN B IpUpoe. XUMUYECKOE 3arpsi3HEHUE
OKPYXKAIOILEH CpeJibl COEAMHEHUSAMU cepbl (KUCIOTHBIE T0XKIH, 3arPSI3HEHNE
BO3/lyXa U BOJJOEMOB), CITOCOOBI €r0 MPeI0TBPAILCHHS

23

OO0mas xapakTepuctuka 31eMeHToB VA-rpynmnbl. OcoOOEHHOCTH CTPOESHMUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. A3OT, paclpoOCTpPaHEHUE
B mpupoje, (u3MUECKMEe M XHMMHYECKue cBoicTBa. KpyroBopor azora
B puposie. AMMHAK, ero (U3NUYECKUE U XUMUYECKHE CBOMCTBA, MOJyUYECHUE
U npuMeHenue. Coin aMMOHMS, UX (U3NYECKUE U XUMHUYECKUE CBOICTBA,
npuMmeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHUS. A30THasi KUCJIOTA,
ee ImoiydeHwe, (¢U3MYECKHME U XUMHUYECKHEe CBoWcTBa (0OImMe Kak
MpEeACTaBUTENS Kllacca KUCIOoT U crneuuduueckue). Hcenonb3zoBaHue
HUTPATOB U COJEM aMMOHMS B KadeCTBE MUHEpAJbHBIX YI0OpEHUM.
XVMMHUYECKOE 3arpsi3HEHHE OKpYXKaroled Ccpelapl COCIMHEHHMSIMH a30Ta
(KUCTIOTHBIE NOXKIH, 3arPA3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB)

24

®ochop, amnorponHsle  Moaudukauuu  (dochopa,  Dusmyeckue
u xumudeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopnas kuciora,
¢usznyeckue M XUMHUYECKHE CBOICTBa, TmoyiyueHue. lcnonb3oBaHue
(docdaToB B kKauecTBE MUHEPAJIBHBIX yI00pEHUI

2.5

O6mas xapakrepuctuka 3aemMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapakTEpHbIE CTENEHU OKUCIEHUS. YIJEpoJd, aJIOTPOIHbIE
Moau(UKaIK, paclpoCTpaHeHue B MpuUpoie, Gu3nYecKue U XMMHUYECKUe
cBorictBa. AncopOuus. Kpyropopor yriepoga B mnpupoae. Oxkcuabl
yriaepoja, ux (pu3n4ecKkue U XMMHUYECKHE CBOWCTBA, NEHCTBHUE HA JKUBBIC
OpraHMU3Mbl, MOJy4YeHHE W TMPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBbl,
CBsI3aHHBIE ¢ OoKcuzoM yriepoaa (IV); rumoresa rimo0aibHOrO MOTEIICHUS
KJIUMaTa; MapHUKOBBIA dhdexT. YrompHas KHUCIOTA W €€ COJNH, HUX
¢uznueckue M XUMHUYECKHUE CBOICTBA, IMOJIYyYEHUE U TPUMEHEHHE.
KauectBenHnas peakiysi Ha kapOoHAT-HOHBI. Mcrmonb3oBaHue kapOOHATOB
B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM XO3SHCTBE
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2.6

IlepBoHayanbHbIE NOHATHSA 00 OPraHMYECKUX BELIECTBAX KaK O COEUHEHUIX
yriaepoaa (MeTaH, 3TaH, STWJIEH, alleTUJICH, 3TaHOJ, TIUIEPUH, YKCyCHas
kucnorta). Ux cocraB u xumudeckoe crpoeHue. [loHstre o Onomornyecku
BaXKHBIX BEILLECTBAaX: XHUpax, O€NKax, yriaeBoJax — M UX POJM B KU3HU
yenoBeka. MarepualbHOe E€IMHCTBO OPTaHUYECKUX W HEOPTraHUYECKHX
COeIMHEHUN

2.7

Kpemuuii, ero ¢Qusuueckue ©u XHUMHYECKHE CBOWCTBA, IMOJy4YCHUE
U npuMeHeHue. CoequHeHUs] KpeMHUs B npupoze. O0mmue mpencTaBieHus
00 oxcune kpemHus (IV) u kpemuueBoil kucnore. CHIMKATBI, HUX
UCIIOJIb30BaHWE B OBITY, MEIMIMHE, IPOMBIIUIEHHOCTH. Baxneilmme
CTPOMTENIbHbIE ~ MaTepuajbl: KepaMHKa, CTEKJIO, LEMEHT, OETOoH,
xene300eToH. [IpobmeMbl 0€30MacHOr0 HMCHOJB30BAHUS CTPOMTENIBHBIX
MaTEpHUAJIOB B IOBCEIHEBHOM KU3HU

2.8

XUMUYECKHUI SKCIIEPUMEHT: U3y4eHHE 00pa3IloB HEOPTaHUUYECKUX BEILIECTB,
CBOWCTB COJIIHOM KHCIJIOTBHI; MPOBEICHHE KAYE€CTBEHHBIX PEaKLIH
Ha XJIOPUI-UOHBI W HAOJNIOJEHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxkaroue (Qu3nueckue M XUMHUYECKHE CBOWCTBA TajJOr€HOB W HUX
COEIMHEHU (BO3MOKHO UCIIOJIb30BAaHUE BUIEOMATEPHAIIOB); O3HAKOMJICHUE
¢ oOpa3iaMu XJIOPUAOB (TaJIOT€HUOB); O3HAKOMJIEHHE C 00pasiiaMu Cepbl
U €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPHAIIOB);
HAOJIOICHWE  Mpollecca  OOyrIMBaHUs — caxapa TMoja  JeHCTBHUEM
KOHIUECHTPUPOBAHHOW CEPHOM KHUCJIOThI; M3YYCHUE XUMHYECKUX CBOWCTB
pa30aBIEHHON CEpHOM KHUCIOTHI, MPOBEJEHWE KAueCTBEHHOW peaKluu
Ha cyib(aT-uoH U HAOIIOJCHUE MPU3HAKA €€ MPOTEKAHUS; O3HAKOMJICHHE
¢ (husmyeckuMu CBOMCTBaMU a3ot1a, pocdopa u ux coeAMHEHUH (BO3ZMOKHO
UCIIOJIb30BAaHUE BHUCOMATEpPUAJIOB), oOpasliaMu a30THBIX U (OCHOPHBIX
yaoOpeHuii; nmojgydyeHue, cooupaHue, pacrno3HaBaHUE U U3yYCHUE CBOMCTB
aMMHaKa; IpOBEICHNE KaYeCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U docdat-
MOH W U3yYeHHE TMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICUCTBUE
KOHLIECHTPUPOBAHHOW  @30THOM  KHUCJIOTBI €  MeOpl0  (BO3MOIKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAITIOB); U3YUYEHHE MOJEIEH KPUCTATITMYECKUX
pemieTok anMmasa, rpadura, ¢yiuepeHa; O3HAKOMIIEHHE C MPOLECCOM
afcopOIIMM  pPAacTBOPEHHBIX  BEMIECTB  AKTUBUPOBAHHBIM  YTJIEM
U YCTPOMCTBOM MPOTHMBOrasza; IMOJy4YeHHE, COOMpaHHUE, paclO3HABaHUE
Y U3y4YCHHUE CBOMCTB YIJIEKUCIIOTO T'a3a; MPOBEACHNE KAYeCTBEHHBIX PEAKIIUMA
Ha KapOOHAT- M CUJUKAT-UOHBI W M3YYCHHE MPU3HAKOB WX MPOTEKAHMS,
O3HAaKOMJICHUE C MNPOAYKIMEN CUJIMKATHOM MNPOMBILIJICHHOCTH; PEIIEHUE
AKCIEPUMEHTANIbHBIX 3a7a4 1o TeMme «BakHeilline HeMeTaluibl U HX
COCTMHEHUS

MeTtanibl U UX COCAMHCHUA
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3.1

OO611as xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnoJioxkeHus B llepuoandeckoi cucTeMe XUMHUUYECKUX DSIIEMEHTOB
.M. MenneneeBa u crpoeHuss aromMoB. (CTpoeHHe  METAILIOB.
Merannuyeckass CBsI3b U METAJUIMYECKasl KPHUCTAUIMUECKash PpEeIIeTKa.
DIIEKTPOXUMHUYECKUN PSIT HAMIPSKEHU METAJIOB

3.2

dusnyeckue M XUMHUYECKHE CBOMCTBAa MeTauioB. OO0mue crnocoobl
nojryyeHus: MetaioB. [IoHsATHE O KOPPO3UM METANIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U TPOMBIIUIEHHOCTH

33

[Ilenounbie MeTaUIbL: TTOJI0KEHHUE B [leproandeckoi cuCTEME XMMUUECKHUX
anemeHToB J[.M. MeHaeneeBa; CTpoeHME HX aTOMOB; HAXOXJICHUE
B npupojae. dusznueckue M XUMHUUYECKUE CBOWCTBA (Ha MpUMEpE HATpUs
u kanust). OKCUIbl U TUAPOKCHUIBI HATPpUS U Kayusl. [[puMeHeHue menoYHbix
METAJIOB M UX COCTUHECHUU

34

[[leoyHO3eMENBbHBIE  METAIbl MarHud W KaJIbLMKA: TOJIOKCHUE
B Ilepuoguueckoit cucremMe xumuueckux siaemeHToB .M. Menneneena;
CTPOEHHE WX aTOMOB; HAXOXJICHUE B Npupoe. PU3NUECKUE U XUMUYECKUE
CBOMCTBA MarHMsl M KaJbllusg. BakHelIne coeauHEHUS KaibIlds (OKCHI,
TUAPOKCUI, COJN). ZKECTKOCTh BOJIBI M CIIOCOOBI €€ YyCTPaHEHUs

3.5

AmomuHuii: nonoxenue B Ilepuognmyeckold CHCTEME XUMHYECKUX
sanemeHToB [[.MI. MenpaeneeBa; CTpOCHUE aTtoMa; HaXOXKJICHUE B MPUPOJIE.
duznyueckre U XMMHUYECKHUE CBOWCTBA aIFOMUHUSA. AM(pOTEpHBIE CBONCTBA
OKCHJA Y TUAPOKCHAA ATFOMUHHUS

3.6

Keneszo: nomoxenue B lleproanyeckor CUCTEME XUMHUYECKUX 3JIEMEHTOB
JI.1. MenaeneeBa; CTpoOeHHE aToMa; HaX0XAEHUE B npupoje. Pusnueckue
Y XUMHUYECKHUE CBOMCTBA *keje3a. OKCUIbl, THAPOKCUABI U conu xene3a (1)
u xene3a (III), ux cocra, CBOMCTBA U MOTyYCHUE

3.7

XVMMHUUYECKHIM OSKCIEPUMEHT: O3HAKOMJIGHHE C o0pa3llaMd MeETaioB
Y CIUTaBOB, X (PU3NYECKUMH CBOWCTBAMM; U3yUEHHUE PE3yIbTaTOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIOB), OCOOCHHOCTEH
B3aMMOJICUCTBHS OKCHJIA KajbllUsd M HATpUs C BOAOH (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPHUAIIOB); UCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoiiecca TOPEHUs Keje3a B KHUCIOpoJe (BO3MOXKHO WCIIOIh30BaHUE
BHUJICOMATEPHUANIOB); TPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUN
Ha MOHBI (MarHus, KaJblius, AIFOMUHUS, TUHKA, xene3a (II) u xeneza (I11),
menu (II); HaOGmroneHne W omMcaHUE MPOIECCOB OKPAITMBAHUS TIJIAMEHU

HOHAaMM  HATpusd, KaJlud W  KaJllblOUA (BOBMO)KHO HCIIOJIB30BaHHUC
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BUJICOMATEPUAIIOB); HCCIE0BaHUEe aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHMS Y TUAPOKCHJAA IIMHKA; PEUICHHE JSKCIEPUMEHTAJbHBIX 3a7ad
o TeMe «Baxxaenme MeTajuibl U UX COEIUHEHU

Xumus 1 OKpysKaronas cpena

4.1

HoBreie maTepuaiisl u TexHonoruu. Bemectsa u MaTepuanbl B HOBCEIHEBHOU
YKU3HU YeJIOBEKa. XUMHUS U 3I0pOBbE. be3ormacHoe ucnoab30BaHUE BEIIECTB
1 XUMUYECKUX peaknuid B ObITy. [IepBast moMoIps Mpu XUMUYIECKUX 05KOTax
Y OTPaBJICHUSX

4.2

OCHOBBI  3KOJIOTMYECKOW TI'paMOTHOCTH. XHMHYECKOE  3arpsa3HEHUE
okpyxaromen cpeasl [IJIK. Ponb XxuMuM B pElIEHUWH 3KOJIOTHYECKUX
npo6usieM. [IpupoaHble HCTOYHUKHN YTIEBOIOPOAOB (YToJib, IPUPOIHBIN ra3,
He(]Tb), IPOIYKTHI HX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIILIIEHHOCTH

43

XVWMHUYECKUI HKCIIEPUMEHT: H3y4YeHUE 0O0pa3loB MaTepHaIOB (CTEKJIO,
CIUTIaBbl METAJJIOB, TOJIMMEPHBIE MATEPUAIIBI )
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MEPEYEHDb (KOJJUP®PUKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJIBbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

N DJIEMEHTOB COJIEP)KAHUS IO XUMHNU

Jjis IpOBEIEHUS] OCHOBHOT'O FOCYIapCTBEHHOTO AK3aMeHa 1o xumui (aanee — OI'D
M0 XHMMHH) HCIIOJIB3YETCSl TMepeuyeHb (KOAM(pUKATOp) TMPOBEPSIEMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHMsI OCHOBHOM 00pa30BaTeIbHON IMPOrpaMMbl OCHOBHOT'O OOIIETO
o0pa30BaHMsI U AIIEMEHTOB COACPKAHUSL.

IIposepsiemblie Ha OI'D o xumMKuu TPeOOBAHMS K pe3yIbTaTaM OCBOCHHUSA
OCHOBHOI1 00pa30BaTe/JIbHOI MPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsieMmbie TpeOOBaHMS K IPESIMETHBIM pe3yiIbTaTaM 0a30BOI0
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTEIbHON MPOTrpaMMBI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

[IpencraBnenue:

1.1

O TO3HAaBAEMOCTU SABJICHHM NPHUPOJABI, MOHUMAHUE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMHYECKOM HAayKW KaK 00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIed KyJIbTYphl U MPAKTHUECKON
NEATEIIBHOCTH YEJIOBEKA B YCIOBHAX COBPEMEHHOIO OOIIECTBA;
ITIOHMMAHHUE MECTa XUMUHU CPEIIA IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAayYYHBIX MCTOAAX IMO3HAHHA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX
N TCOPCTHYCCKUX MCTOAAX HCCICAOBAHHA BCIICCTB KW HN3YUCHHA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BAaTh MOACIIN
JJIsA OOBSICHECHMS CTPOCHHUSA aTOMOB U MOJICKYJI

1.3

o0 chepax npodeccuoHaTLHON JEATENBHOCTH, CBSI3AHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAHHBIMU Ha JIOCTHXKEHUSX
XUMHUYECKOM HAyKH, YTO IMO3BOJUT OOYy4arOUIMMCS paccCMaTpHUBaTh
XUMHUIO KaK cpepy cBoer OynyIiei mpopecCuoHaIbHON AESITEIbHOCTU
U clie’aTb OCO3HAHHBIM BBHIOOP XMMHUHM Kak NpOo(UIBLHOIO IpeaMera
P TIEPEX0/Ie Ha YPOBEHb CPETHEr0 O0IIEro 00pa3oBaHus

Branenne cucremMoll XMMUYECKMX 3HAHUM M YMEHHE IPUMEHSTh
CUCTEMY XMMHYECKUX 3HAHUM, KOTOPAasi BKIIIOYAET:

2.1

Ba)KHEHIIIME XUMHUYECKHE IIOHATUS: XHUMHYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOIHAS
U HEOJHOPOJHAs CMECh, OTHOCUTEJbHBIE aTOMHAasi U MOJEKYJsIpHas
MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MOJSPHBIN
00beM, OKCHJ, KUCJIOTAa, OCHOBAHHE, COJIb (CpedHsisi), XUMHUYECKas
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peakuusi, peakuuu COEOUHEHMsI, PEaKLUU pa3jIoXKEeHUs, peaKkluu
3aMEIICHUsI, peakiuu OOMeHa, TeIIoBOW 3(PQeKT peaknuu, IK30-
Y SHIOTEPMUYECKHE PEAKIUH, PACTBOP, MACCOBASI A0OJS XUMUYECKOTO
3JIEMEHTA B COEAMHEHNH, MAacCOBas J0JIs U IPOLIEHTHAs! KOHIEHTpaLUs
BEILIECTBA B pAacTBOpPE, SAApPO aTOMa, JJIEKTPOHHBIM CJIOW aroma,
aTOMHasi OpOUTAalIb, paiuyC aTOMA, BaJIECHTHOCTh, CTEIIEHb OKUCIICHUS,
XUMUYECKas CBSI3b, ANEKTPOOTPHULIATEILHOCTD, NoJIApHAas
Y HEMOJISIpHAs KOBAJEHTHas CBsS3b, MOHHAs CBsI3b, METaJUIMYECKas
CBS13b, KpUCTAJTIMUECKAS! pelIeTKa (aTOMHAas, MOHHAs, METAJUIMYECKas,
MOJIEKYJIIpHAsi), UOH, KaTUOH, aHUOH, AJIEKTPOJIUT M HEIJIEKTPOJIUT,
AJIEKTPOJIUTUYECKAsT JUCCOLMAIMs, pPEaKIUM HOHHOTO OOMEHa,
OKHUCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIC peakuuy, OKHUCJIUTEIb
U BOCCTAaHOBHUTENIb, OKHCIEHUE M BOCCTAHOBJIEHUE, JJIEKTPOJIH3,
XMMHUYECKOE paBHOBECUE, OOpaTUMble U HEOOpaTUMbIE pEaKIIUU,
CKOPOCTh XMMHYECKOM peakuuu, Karamusarop, IIJIK, xopposus
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIaraloIIMe 3aKOHbl XUMHM: 3aKOH COXpPAHEHHUS MAacCCHhI,
nepuonnuecknii 3akoH J[.MI. MeHueneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTajpo

23

TEOPUH  XHMHH: ATOMHO-MOJIEKYJISIPHAS TEOpUs,  TEOpHs
ANEKTPONMTHYECKON JUCCOLIAALINHT

Brnanenne ocHOBaMM XMMHYECKON TPaMOTHOCTH, BKIIFOYAOIIEH

3.1

YMEHUE MPABUIILHO MCIIOIH30BaTh U3YYCHHBIC BEIIECTBA M MaTCPUAITBI
(B TOM 4mClI€ MHHEpaJIbHBIE YAOOpPEHHS, METAUIbl U CIUIaBHI,
MPOIYKTHl TEPEPadOTKA TPHUPOJHBIX HCTOYHHKOB YTIEBOIOPOIOB
(yrnsg, mpupomHoro ra3a, HeQTH) B OBITYy, CEIBCKOM XO3SMCTBE,
Ha MTPOU3BOCTBE U MMOHUMAHNE 3HAYCHUS KUPOB, OCIIKOB, YTIIEBOIOB
JUTSl OpraHn3Ma YeJI0BEKa; YMEHHE MTPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHYECKHUX IPOIIECCOB HA OPTraHM3M YEJIOBEKAa U OKPYKAIOIIYIO

IPUPOAHYIO CpEy

3.2

YMEHHE WHTETPUPOBATh XMMHUUYECKHE 3HAHUS CO 3HAHUSMH APYTUX
y4€OHBIX MPEIMETOB

3.3

HAJIMYUE ONbITa pabOThl C Pa3TUYHBIMU MCTOYHUKAMU HH(pOpManmu
N0 XMMUU (HAaydyHass U HAYYHO-TIOMYJIApHAas JUTEparypa, CJIOBapH,
CIIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

yMeHUE OOBEKTMBHO OIICHUBATh WH(OpPMAIIMIO O BEIIECTBAX, HX
MPEBpAlIEHUSIX U TPAKTUYECKOM TPUMEHEHHMM U YMEHHE
UCITIOJIB30BATh €€ JJIsl PEeIIeHHs Y4eOHO-T03HaBaTENIbHbIX 3a1a4
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4 Bianenne OCHOBaMM MOHSATUHMHOIO alapara U CUMBOJUYECKOTO
S3bIKA XUMUU JJISI COCTaBJICHUS (POPMYJI HEOPTaHUYECKUX BEIIECTB,
YPaBHEHHM  XUMHYECKMX  PEaKUWil; OCHOBAMHU  XUMHUYECKOU
HomeHkJaTypsl (IUPAC u TpuBuanbHOM)

5 YMeHne oObSICHATH CBA3b MOJIOKEHUS dyeMeHTa B llepuogmueckoit
CUCTEME€ C YHUCJOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMUYECKUX OJEMEHTOB (COCTaB W 3apsj sjapa, oO0Iiee 4YHucio
AJIIEKTPOHOB), PACHPEEICHUEM JIIEKTPOHOB [0 HSHEPreTUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX NEPHUOJIOB, KAIHS U KaJIbIIH

6 [IpeacraBneHne 0 NEPUOINIYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
AJIIEMEHTOB (paguyc aToma, »JJICKTPOOTPUIIATEILHOCTh), MPOCTHIX
U CIIOKHBIX BEIIECTB OT IMOJIOKEHUs 3JIeMeHTOB B llepuoanueckoit
cucTeme (B MaJIbIX IEPUOJIAX U INIABHBIX MOATPYMIAX) U JIEKTPOHHOTO
CTPOEHHMS aTOMa

7 YMeHune kiaccu(puuupoBaTh:

7.1 XUMHYECKUE IIIEMEHTBI

7.2 HEOPraHWYECKHUE BEIIECTBA

7.3 XUMHYECKUE PEAKLIUN

8 YMeHue onpenensith:

8.1 BAJICHTHOCTh U CTEMEHb OKHUCJICHUS XMMHUYECKUX AJIEMEHTOB, 3apsl
MOHA

8.2 BUJ, XUMHYECKOM CBSI3U U THUN KPUCTALIUYECKOH CTPYKTYphI
B COCJTMHEHMSIX

8.3 XapakTep Cpe/ibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHMI)

8.4 OKHUCJIUTEb U BOCCTAHOBUTENb

9 YMeHue xapakTepus3oBarh (PU3NYECKUE U XUMUYECKHE CBONCTBRA:

9.1 MPOCTBIX BemeCTB (KHUCIOPOJ, O30H, BOAOponA, Tpadwur, ammas,
KpemHu#, azor, docdop, cepa, XJOp, HATPUW, Kaaud, MarHHM,
KaJIbITUH, aTFOMUHUH, JKEJI€30)

9.2 CJIOKHBIX BEIIECTB, B TOM 4YHUCJIE HMX BOJHBIX pPacTBOPOB (BOAa,

aMMHaK, XJOpPOBOJOPOJ, CEPOBOAOPOJ, OKCHIbI M THUIPOKCHIBI
meramioB | — IIA rpynn, amomunus, menu (II), nunHka, sxenesa
(IT u III), oxcunst yruepona (Il u IV), kpemuns (I1V), azota u pochopa
(IIT u V), cepst (IV u VI), cepuucras, cepHas, a30THCTasi, a30THasd,
dbochopHas, yrojibHas, KpEMHHUEBasE KUCIOTA U UX COJIH)
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93 NpPOTHO3UPOBaTh U XapaKTepU30BaTh  CBOWCTBA  BEILECTB
B 3aBHCHMOCTH OT MX COCTaBa M CTPOCHHS, MPUMEHEHUE BEILECTB
B 3aBHCUMOCTM OT HUX CBOWCTB, BO3MOXHOCTb NPOTEKAHUS
XUMHUYECKUX MPEBPALLECHUN B PA3IMYHBIX YCIOBUAX
10 YMEHHUE COCTaBIATh MOJIEKYJIIPHBIE 1 MOHHBIE YPaBHEHUsI pEAKLUN,
B TOM YHCJIE:
10.1 peakIuii HOHHOTO OOMeHa
10.2 OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN
10.3 WUTIOCTPUPYIONINX ~XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
(rpyIin) HEOpPraHUYECKUX BEUIECTB
10.4 MOATBEPKAAIOIINX T€HETHUECKYIO B3aNMOCBS3b MEXK1Y HUMH
11 YMeHune BbIUUCTATh (IPOBOAUTH PACUETHI):
11.1 OTHOCHUTEJIBHYIO MOJIEKYJISIPHYI0O M MOJIDHYIO MAacChl BELIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOIO AIEMEHTA B COCIUHEHNN
11.2 MAaCCOBYIO JIOJIFO BEHIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB
11.4 [0 YPABHECHHMSAM XUMHUYECKUX DPEAKIMM M HAXOAUTH KOJIMYECTBO
BelIeCTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB peakluu
12 Bnanenue (3HaHHE OCHOB):
12.1 OCHOBHBIMH ~ METOJaMH  HAay4YHOro TO3HaHus  (HaOJIOJCHHUE,
U3MEpPEHHE, IKCIEPUMEHT, MOJICITUPOBAHNE) MPU U3YyUYEHUHU BEILECTB
U XUMUYECKUX SIBIICHUH; yMeHue copMyIupoBaTh MpodiIeMy
Y TIPEJJIOKUTD ITyTH €€ PEeIIEHUS
12.2 Oe3omacHoil paboOThl C XMMHYECKUMHU  BEIIECTBAMHU, XHUMUYECKOU
MOCYI0U U TaOOpaTOPHBIM 000PYyI0BaHUEM
12.3 mpaBuIaMu 0€3011acCHOTO OOpAIeHUs C BEIIECTBAMH, UCTIOIH3YEMbIMH
B MTOBCEIHEBHOM KU3HU, PABUJIAMH MOBEJCHUS B LEISIX COEpEKESHUS
310POBbSl U OKPYXKAIOWIEW MNPUPOAHOW CpEIbl, NMOHHUMAaHUE Bpeaa
(OrmacHOCTH) BO3ACUCTBUS HAa JKUBBIE OPTraHU3MbI ONpPENETIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHS] M NMPEAOTBPAILECHUS UX BPETHOTO
BO3JICUCTBUS
13 Hanuuue npakTUYeCcKUX HaBBIKOB IUIAHUPOBAHUS U OCYIIECTBICHUS

CIICAYyIOmUX XUMHYCCKHUX SKCIICPUMCHTOB!
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13.1

U3YYEHHUE U ONUCaHue (PU3NYECKUX CBOMCTB BEIECTB; O3HAKOMIICHHE
C  (QusMyeckUMM W XUMHYECKUMHU  SIBJICHUSIMU;  OIIBITHI,
WJUTIOCTPUPYIOIINAE TPU3HAKY TPOTEKAHUSA XUMUYECKUX PEAKIUN

13.2

HN3yUCHUC croco6oB PasacCiICHUA cMmecen

13.3

MMOJIYYCHHUC KUCJIOPOda U UBYHCHHUC €TO CBOﬁCTB; IMOJIY4CHHC BOAOpPOaAA
U U3Y4YCHHUC CTO CBOP’ICTB; IMOJIYUYCHHC YIJICKHMCJIOIO Ira3a U M3YUCHHC
cro CBOﬁCTB; IMOJIYUYCHUC aMMHAKa U U3YUCHUC CTO CBOMCTB

13.4

IIPUTOTOBJIECHUE PACTBOPOB C OIPEACICHHOW MAacCOBOM JIOJIEU
PacTBOPEHHOIO BEIIECTBA

13.5

MIPYMEHECHHUE WH]JIUKATOPOB (Jrakmyca, METHJIOpaHKa
u deHondTaenHa) I ONpeIeNICHUs XapaKTepa Cpelibl B pacTBOpax
KHUCJIOT U MIEJIOYEN

13.6

UCCIICIOBAaHUE U OINHKCAHHME CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB; U3yUYEHUE B3aUMOICHCTBUS KUCIIOT C METaJUIaMH,
OKCHUJIaMM  METAJJIOB, PACTBOPUMBIMH U  HEPACTBOPUMBIMU
OCHOBAHUSMH, COJISIMH; IIOJIYyY€HUE HEPACTBOPHMMBIX OCHOBAHMU;
BBITECCHEHME OJHOIO0 MeETaUla JAPYrMM U3 pacTBopa  COJIH;
uccieoBaHne aM(OTEPHBIX CBOMCTB THJPOKCHJIOB  aJTIOMHHUS
Y [IUHKA

13.7

pellIeHue AKCIEPUMEHTANIBHBIX 3a7a4 Mo TeMaM: «OCHOBHBIE KJIACChl
HEOPraHUYECKUX COCIUHCHUI; «INEKTPOIUTHYECKAS
nucconuanusy; «BakHelnme HeMeTalIbl M HMX COCAUHCHHSY,
«Bakaetinme MeTanIbl U X COSIUHEHUS

13.8

XUMHUYECKHE  SKCIEPUMEHTHI,  WIUIIOCTPUPYIOIIME  MPU3HAKU
NMPOTEKaHUsI PEaKIuii HMOHHOTO OOMEHa; KaueCTBEHHBIC pEaKIUuu
Ha MPHUCYTCTBYIOIINE B BOAHBIX PACTBOPAX MOHBI: XJIOPHUA-, OPOMHU/I-,
wonun-, cynedar-, ¢dochar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
THUAPOKCHUI-NOHBI, KATHOHBI aMMOHHS, MarHus, KaJblus, aTFOMHHHUS,
kenesa (2+) u xenesa (3+), meau (2+), nMHKA

14

YwMmenue:

14.1

NPEACTaBIATh pE3YyJbTaThl dAKCIEpUMEHTa B (opMe BBIBOJOB,
J0Ka3aTeNbCTB, TpapUKOB W TaOIMUIl U BBISIBISATH SMIHMPUUYECKHUE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXIY PEaIbHO HAOJI01aeMBIMU XHMUYECKUMU
SIBJICHUSIMH U TIPOIIECCAMU, TIPOUCXOISAIUMU B MAKpO-  MUKPOMUDE,
OOBSCHATH MPUIMHBI MHOTOOOpa3us BEIIECTB
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HCpE‘IEHL IJIEMECHTOB COACPKAHUA, IPOBEPACMbBIX HA OCHOBHOM IroCyaapCTBEHHOM
IK3aMEHE 110 XMMHUH

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHMS

1

HepBOHa‘-IaJ'IBHBIC XUMHWYCCKHUEC ITIOHATHA

1.1

Yucrteie BCIICCTBA U CMCCH. CriocoOsbl pasacCiaCHUA cMmecen

1.2

ATOMBI U MOJICKYJIBI. Xumudeckue 3JIeMEHThl. CHMBOJIBI XHMHUUYECKHX
QJICMCHTOB. HpOCTBI@ H CJIOXXHBIC BCIICCTBA.

1.3

Xumuueckas (Gopmyia. BaaeHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB.
CreneHp OKUCIICHUS

1.4

3aKOH MOCTOSHCTBAa cocTaBa BellecTB. OTHOCUTENIbHAsS aTOMHas Macca.
OTtHOCHUTEIbHAS MOJICKYJIpHAasA Macca. MaccoBas J0JIA XHUMHYCCKOI'O
DJIEMCHTA B COCANHCHUU

1.5

KonuuectBo BemniectBa. Moibs. MossipHas Mmacca. MossipHbIil 00beM ra3os.
B3anmocBsI3b KOTMYECTBA, MACCHI M UKCIIa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6

PuU3NYECKHE U XUMUYECKHUE SIBJICHUsI. XUMUYECKask pEaklys U €€ TPU3HAKU.
3aKOH COXPAHEHUS MACCHI BEMIECTB. XUMHUYECKHE YPABHECHUS

[Tepuoauueckuii 3akoH u [leprnoanueckas cucteMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

Ilepnonnueckuit 3akoH. [leprognueckas cucteMa XMMHUYECKUX JJIEMEHTOB
J.1. Menneneesa. Ilepuoas! u rpynibl. @U3NUECKUN CMBICH MTOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPUOJIA U TPYIIIIBI DJIEMEHTA

2.2

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTonsl. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX 000J0YEK aTOMOB NEPBBIX 20 XUMUYECKUX DJIEMEHTOB
[Tepnoanueckon cucremsl J.1. MenneneeBa

23

3aKOHOMEPHOCTH B M3MEHEHHWHM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX
Tpex IIEPUOJIOB, KaJus, KaJbLHs (pamuyca aTOMOB,
ANEKTPOOTPULIATENBHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
MX COCIMHEHWW B COOTBETCTBUM C IMIOJIOKEHHEM DJJEMEHTOB B
[Teprnoanyeckou cucteme U CTPOCHUEM UX aTOMOB

CtpoeHue BelecTra

3.1

Xumuueckass cBsa3b. KoBajeHTHass (MoJisipHAs W HEMOJIApHasi) CBS3b.
DIJIEKTPOOTPULIATEIBHOCTh ~ XMMUYECKUX 3JE€MEHTOB. IoOHHasg CBA3b.
Meraummueckas CBA3b
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3.2

Tumnbel KpUCTAUIMYECKUX PEIICTOK (aTOMHAas, WOHHAs, MeTauIM4ecKas),
3aBHCUMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTATUIMYECKOMN PEIIETKU U BH/1a
XAUMHYECKOU CBA3U

Baxueimme npeacTtaBuTen HEOPraHMYECKUX BemecTB. HeMeramibl u ux
coenHeHnI. MeTaJuibl U UX COEIMHEHUSI

4.1

Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX COCAMHEHUI: OKCHUIOB
(coneobOpa3zyroiue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOTEepHBIC)
M HecoJieoOpa3yroIre; OCHOBaHUH (IEJI0YH U HEPACTBOPUMBIC OCHOBAHUS),
KUCIOT (KUCIOpOACOAepX alue ¢ OECKUCIOPOJHbIC, OIHOOCHOBHEIC
¥ MHOT'OOCHOBHBIE); COJIeH (CPeTHUX U KUCIIBIX)

4.2

OU3NYECKHE U XHMHUYECKHE CBOWCTBA MPOCTHIX BEIIECCTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, ¢pocdopa, yriepoia, KpeMHUs
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duznyeckrue U XMMUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJJIOB: JINTHUA,
HaTpH:, Kajaus, Marauvsda u KaJlbIyd, AJIIOMHWHUA, KEJIC3a.
QHGKTPOXI/IMI/ILIGCKI/Iﬁ paa HaprDKCHI/Iﬁ MCTAJIJIOB

4.4

Ou3nMYeCKUe ¢ XAMHUYECKHE CBOMCTBA  BOJIOPOJHBIX  COCIMHEHUU
HEMETAJUIOB: XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, aMMHUAKA

4.5

dusznvecKre U XMMUYECKUE CBOMCTBA OKCHUIOB HeMeTallioB: cephl (IV, VI),
azora (II, 1V, V), docdopa (III, V), yrnepona (II, IV), kpemuus (IV).
[Tomy4yeHue OKCUI0B HEMETAILIOB

4.6

XUMHUYECKHUE CBOMCTBA OKCUIOB: MeTaioB [A — IIIA rpynm, nnHka, Mmenu
(IT) u xenesa (1L, III). [TonyyeHne OKCHI0B METAJLIIOB

4.7

XYUMHYECKHE CBOMCTBA OCHOBAaHMW ©W  aM(OTEpPHBIX THAPOKCUIOB
(Ha TpuMepe THAPOKCHIOB QIIOMUHMS, >Kene3a, IuHKa). [lomydenue
OCHOBaHUM 1 aM(OTEPHBIX TUAPOKCUIOB

4.8

Ob6mue XUMHYECKUE CBOMCTBA KHUCJIOT: XJIOPOBOAOPOIHOM,
CEPOBOJIOPOTHOMN, CEPHUCTOM, CEPHOM, a30THOH, (hochopHOIA, KPEMHNEBOH,
yroibHOM. OcoOble XMMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEPHOMU
Y a30THOU KUCIOT. [loydyenue kuciaor

4.9

OO6mue XuUMHUYEeCKHUEe CBOMCTBA cpeiHuX cotier. [lomyuenue coneit

4.10

[Tonmyuenue, coOupanue, pacrio3HaBaHHE BOJOPOJIA, KHCIOpOIa, aMMHUaKa,
YIJIIEKUCIIOTO Ta3a B 1abopaTopuu

4.11

[TomyyeHne ammMuaka, CEpHOW U a30THOM KHUCJIOT B NMPOMBIILICHHOCTH.
OO61ue crnocoObl MOTyYeHUs] METaJIOB

4.12

I'eneTnueckas CBs3b MCKAY KiJIaCCaMU HCOPIraHNYCCKHUX COGI[I/IHCHI/Iﬁ

XUMHUYECKHE peaKIuU
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5.1

Knaccudpukanms XUMHYECKHX peakuuid MO pPa3IdyHbIM MpU3HAKAM:
II0 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKLUMH BEIIECTB, IO TEILUIOBOMY
3¢ (deKTy, 10 UBMEHEHUIO CTENIEHEW OKUCIICHUS XMMUUECKUX 3JIEMEHTOB

5.2

TemnoBoit 3pheKT XUMUIECKON PEaKIHi, TEPMOXUMUUYECKUE ypaBHEHUS.
DK30- ¥ 3HIOTEPMUYECKHE pEaKINKU. TepMOXUMHUECKUE YPABHEHHUS

53

OKHCINUTENHLHO-BOCCTAHOBUTEILHBIE pPCaKIHru. Oxucnurenu
u BOCCTAHOBHUTCIIN. Hpoueccm OKHCJICHUA u BOCCTAHOBJICHUS.
SHCKTPOHHLIfI 0ajaHC OKMCIUTEILHO-BOCCTAHOBUTEIHLHOM pCaKknun

54

Teopus  BAEKTPOJUTHUYECKOM  aucconuanuu.  KaThuoHbl,  aHUOHBI.
OJEKTPOJIUTBl U  HEINEKTPONUThl. CuUibHBIE U ClaOble SIEKTPOIUTHI.
CrerneHp auccolain

5.5

Peakunu noHHOTO OOMEHA. Y CJIOBUS MPOTEKAHUS peaKIuii HOHHOTO OOMEHa,
TOJIHBIEC U COKPAIICHHBIE MOHHBIC YPABHEHUSI PEAKIUI

XUMus ¥ OKpy’Karomias cpeaa

6.1

BemecTBa m marepuansl B MOBCEIHEBHOW XKM3HHU 4eloBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILIECTB M XMMHUYECKUX PEaKIHil B 1abopaTopuu U OBITY.
IIepBas MoMoILb PU XUMUYECKUX 0XKOTaxX U OTPABICHUIX

6.2

XVMMHUYECKOE 3arpsi3HEHHUE OKpYXarolehd cpeapl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE TIOYBbI, BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEeI0TBPALICHUS
[Ipenenbuas nomyctumas kouueHtparus BemectB (ITJK). Pons xumuun
B PEIICHUU 3KOJIOTMUECKUX NpoOsieM. YCuieHHe NMapHUKOBOTO 3(ddekra,
paspyLIEHHE 030HOBOTO CJIOA

6.3

[Ipumenenue cepsl, a3ota, pocdopa, yrieposa, KpeMHUS U UX COSAMHEHUHN
B OBITY, MEUIIHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM X03sicTBe. [I[puMenenue
METaJUIOB MU CIUIaBOB (CTajb, YyIryH, JIOPAJIOMUHUNA, OpoH3a) B OBITY
YW TPOMBIIUJIEHHOCTH HMX coenuHeHuil. [loHsitue 0 KOppo3uM METaJIoB,
OCHOBHBIE CITIOCOOBI 3aLTUTHI UX OT KOPPO3UU

6.4

[IpupoaHble UCTOYHUKHU YTIAEBOAOPOAOB (YTroib, MPUPOIHBIA Ta3, HEPTH),
POJYKTHI UX TIEpepaboTKu (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

ITepBoHayanbHBIC MMOHATHS 00 OPraHUYCCKUX BEIIECCTBAX KaK O COCTMHCHUIX
yriepoaa (MeTaH, 3TaH, ATWJIEH, alleTWICH, 3TaHOJI, TJIUIEPUH, YKCYCHas
kuciora). [loHsTHe 0 OMONOTrMYECKH BaXKHBIX BEIECTBAX: JKHUpax, OeIKax,
YTJIEBOJIaX — M UX POJIM B KU3HU YEJIOBEKA

Pacuertsr:

7.1

o popmysiaM XUMUYECKUX COCTMHEHUN

7.2

Macchl (MAcCOBOM) 10U paCTBOPEHHOTO BELIECTBA B PACTBOPE

7.3

10 XUMHWYCCKHUM YPAaBHCHUAM
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