Brimucka u3 ocHOBHOM 00pa3oBaTeIbHON ITPOTPaMMbl OCHOBHOT'O OOIIETO
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2.1.14. PABOYAS ITPOT'PAMMA
yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»
ISt oOy4Jaroruxcst 8 — 9 kimaccon

MHNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma mo XUMHH Ha YpOBHE OCHOBHOTO 0OmEero o0pa3oBaHHMS COCTaBJI€Ha Ha OCHOBE
TpeOOBaHMIA K pe3yibTaTaM OCBOCHHS OCHOBHOW 0O0pa30BaTENBHON IMPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpasoBanus, npeactaieHHbX B PI'OC 00O, a Takxe Ha OCHOBE (enepabHON padoueil mporpaMMel
BOCIIMTAaHUA U C y‘léTOM KOHICTIIIUN MpErIoaaBaHus yqe6H0ro npeamMeTa «Xumusa» B O6pa3OBaTeJ'IBHI)IX
opranmu3zauusx Poccuiickoit @enepanuu.

IIporpamma mo XUMuM aéT MpPEACTaBICHHUE O IEJIX, OOl cTpaTeruu 00ydeHus, BOCIIUTAHUS U
pa3BuTHA OOYYarOIIUXCSl CPEICTBAMU y4eOHOTO TpeMeTa, YCTAaHABIMBACT O0S3aTENBbHOE MPEAMETHOE
coJiep)kaHue, MpelycMaTpUBaeT paclpe/ieliecHHe ero 1o KiaccaM W CTPYKTYPHpOBaHHE 1O paszjieiaM |
TEMaM IMporpaMmbl IO XUMHH, OHNPCACIIACT KOJHMYCCTBCHHBLIC KW KAaUYCCTBCHHLIC XapaKTCPUCTUKH
COACPIKaHUA, PECKOMCHAYEMYIO ITOCJICA0OBATCIIBHOCTh HM3YUCHHUA XUMHU C y‘IéTOM MCXKIPEAMETHBIX U
BHYTPHUIIPEMETHBIX CBsI3¢i, JIOTHKH Y4YeOHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJarommxcs,
OTpeeNisieT BO3MOXKHOCTH IIpeMeTa JJisl peanu3aluy TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOM
0o0pa30BaTeIbHON MPOTrpaMMbI Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a TakkKe TPeOOBaHUM K
pe3yabraTam OOy4YeHHsT XMMHH Ha YPOBHE LeNiei H3ydeHHs MpeMeTa M OCHOBHBIX BHIOB y4deOHO-
MO3HABATEIHHOM JesITENbHOCTH 00yUYaloIIerocst o OCBOCHUIO Y4eOHOTO COIEPIKAHNSI.

3HaHNEe XUMHH CIYXHT OCHOBOW Ui (OPMUPOBAHHS MHPOBO33PEHUS 0OyYaromerocs, ero
NpEACTaBICHU O MaTepUAIbHOM €AWHCTBE MHpA, BKHYIO POJb UIparoT (GopMUpyeMble XHMHUEH
MIPEJICTABJICHUS O B3aMMOIPEBPAIICHUSAX SHEPTUN B 00 SBOJIIOLUHU BEIIECTB B IPUPO/IE, O MYTAX PEIICHUS
I00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHUTHUS YEIIOBEUECTBA — CHIPHCBOM, SHEPTETUUCCKOM, MUIICBON U
9KOJIOTHUYECKOH 0€30MacHOCTH, MPOOIIEM 3IpaBOOXpAaHEHUSI.

Wzyyenne xumuu:

CIOCOOCTBYET peau3allid BO3MOXHOCTEH IS caMOpa3BUTHA W (DOPMUPOBAHUS KYJIBTYPHI
JUYHOCTH, €€ 00IIel 1 HYyHKIIMOHAILHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B )OPMHPOBAHKE MBIIUICHUS ¥ TBOPYECKUX CIIOCOOHOCTEN 00yYaIOIINXCsl, HABBIKOB
WX CaMOCTOSTENbHOW Y4YeOHOW AEATEeIbHOCTH, JKCIEPUMEHTAIBHBIX W HCCICIOBATEIbCKUX YMEHUH,
HEO0OXOJJMMBIX KaK B IIOBCEIHEBHOM KU3HU, TaK U B IPOPECCHOHAILHOM eI TeTbHOCTH;

3HAKOMHUT CO CHEIM(PUKON HAYYHOTO MBIIUICHHS, 3aKIa(bIBAET OCHOBBI IIEJIOCTHOTO B3IIIAAa HA
€JMHCTBO TIPUPOABI U YEJOBEKa, SBIISETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHHH €CTECTBEHHO-
HAyYHOU TPAaMOTHOCTH O0YyYarOIINXCS;

croco0cTByeT (OPMHUPOBAHHUIO IEHHOCTHOTO OTHOIIEHHSI K €CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCHT CBOH BKJIAJ] B 9KOJIOTHUYECKOE 00pa3oBaHue 00yJarOIIIXCsl.

JlanHbple HalpaBlieHUS B OOYYSHHH XMMHW OOECTIEUYUBAIOTCS CIIeNn(UKON copeprkaHns yaeOHOTO
rpenMeTa, KOTOPBIH SBIIETCS MMeJarornieck aAanTHPOBAHHBIM OTpaKEHHEM 0a30BOM HAyKHW XUMHH Ha
OTPENIEIIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OmIero oOpa3OBaHWS OpPWUEHTHPOBAH Ha OCBOCHHE
0o0y4JalolMMACA CHCTEMbI TEPBOHAYATIBHBIX TMOHATHH XWMHH, OCHOB HEOPTaHWMYECKOW XHMHU W
HEKOTOPBIX OTAEIHHBIX 3HAYMMBIX MTOHITHH OPTaHUIECKONH XUMUH.

CrtpyKTypa comep:kaHusi IporpamMMBbl TT0 XUMHUH CPOPMHUPOBAHA Ha OCHOBE CHUCTEMHOTO TI0JIX0/1a K
e€ mzydenuto. ComeprkaHre CKIIAJBIBAETCS M3 CUCTEMBI TOHATHH O XUMUYECKOM SJIEMEHTE U BEUIECTBE H



CHCTEMBI MTOHATHH O XUMUYecKor peakiuu. O6e 3TH CHUCTEMbI CTPYKTYPHO OPraHU30BaHBI 110 HPUHIUITY
MIOCJIE0BATENILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEJICTaBIECHUH pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHMSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOT'O 3aKOHA XMMHUU;

— YYEHHS O CTPOCHUH aTOMa M XMMHUYECKOH CBSI3H;

— MPEeJCTaBICHUHN 00 AIIEKTPOTUTHYECKOM TUCCONMAIMN BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUA PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKU MOTYUYEHHBIX U OCMBICIICHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO YPOBHS K APYTrOMY, BHIMOIHSS (QYHKIMH OOBSICHEHUS
Y TIPOTHO3MPOBAHUS CBOMCTB, CTPOSHUS U BO3MOXKHOCTEH NMPAKTHUYECKOTO MPUMEHEHUS U TOyYeHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHe MPOrpaMMBbI 10 XHMHHU CIIOCOOCTBYET (POPMHUPOBAHHIO TPEACTABICHHSI O XUMHUECKOM
COCTaBJIAIONIeH HAYYHOH KApTUHBI MHUpPA B JIOTHKE €€ CHCTEMHOW MPHUPO/IBI, IIEHHOCTHOTO OTHOIIEHHS K
HAyYHOMY 3HAaHHUIO ¥ METOJ[aM TIO3HAHUSA B HayKe. V3ydyeHne XMMHUH POUCXOIUT C PUBJICUSHIEM 3HAHUA
U3 paHee M3yYeHHBIX YUeOHBIX peaMeToB: «Oxpyxaromui Mupy», «buonorus. 5—7 kinacce» n «Ousmka.
7 Knacey.

[Ipu n3ydeHnn XUMIH IPOUCXOIUT (POPMHUPOBAHNE 3HAHHUI OCHOB XMMHUYECKOW HAYKH KaK 00J1acTH
COBPEMEHHOTO €CTECTBO3HAHWSI, MTPAKTHUYECKON JESITETFHOCTH YeIOBEKa U KaK OJHOTO W3 KOMIOHEHTOB
MHPOBO# KyJIbTypHL. 3a1a4a y4eOHOTO MTpeIMeTa COCTOUT B (POPMHUPOBAHIH CHCTEMBI XUMUIECKUX 3HAHUHT
— BaXHEHIMX (PaKTOB, MOHATHH, 3aKOHOB M TECOPETHYCCKHUX ITOJIOKEHUH, JOCTYIMHBIX OO0OOIICHMIA
MHPOBO33PEHYECKOTO XapakKTepa, si3pIKa HAyKH, B MPHOOIIEHHNH K HAYYHBIM METOAaM TO3HAHUS TPHU
M3YYCHHH BEIIECTB ¥ XHMHYECKUX PEAKINA, B (OPMHUPOBAHNY M PA3BUTHH [TO3HABATEIFHBIX YMEHHHA U X
MIPIMEHEHUH B yueOHO-TI03HABATENbHON B YIeOHO-HCCIIE0BATENbCKON AEITEIHHOCTH, OCBOCHUH TIPABHI
0e30macHOro 0OpaIeHus C BEMeCTBAaMH B TIOBCETHEBHON KU3HH.

IIpu m3ydeHn XUMHUHA Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs BaKHOE 3HAUYECHUE MPHUOOPETH
TaKue Ien, KakK:

— (QopMHpoBaHME WHTEIUIEKTyaJIbHO PAa3BUTONM JUYHOCTH, TOTOBOM K camMo00pa30BaHHIO,
COTPYIHHYECTBY, CaMOCTOSITEIFHOMY MPHHITHIO PEIIeHWH, CIOCOOHON amanTHpoBaThCs K OBICTPO
MEHSIOLITMCS YCJIOBHSIM KU3HHU;

— HampaBJIEHHOCTh OOy4YeHHs] Ha CHCTEMAaTHYecKoe MpuodOmeHne oOydaroummxcs K
CaMOCTOSITEIBHOW TM03HABATEIILHON JEATENILHOCTH, HAYYHBIM METOJaM MO3HaHUs, (OPMUPYIOIIUM
MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecrieyeHWe YCIOBHH, CHOCOOCTBYIOIIUX MPHOOPETEHHIO OOYYArOIIUMHCS  OTbBITA
pa3HOOOpa3HOW JeSATENbHOCTH, TO3HAHUS M CaMONO3HAHWS, KIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIMH ), UMEIOIINX YHUBEPCATbHOE 3HAUEHHUE JUIS Pa3IMYHBIX BUJIOB IE€ATEIBHOCTH;

— ¢opmupoBaHue oOuIel (YHKIMOHATBHOW U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCIE
YMEHHMI OOBSACHATH U OLIEHUBATH SIBICHUS OKPYKAIOIIEro MUPA, UCIOJb3Ys 3HAHUS U OIBIT, OTyYeHHbIE
Py W3yYeHHH XUMHHU, IPUMEHATh WX MPH pPElICHHH MpoO0JieM B MOBCEAHEBHOW KU3HH M TPYIOBOM
JIeSITETbHOCTH;

— (QopmupoBanne y oOyyaromuxcsi TYMaHHCTHUECKHMX OTHOIIEHHH, MOHMMAaHHSA IIEHHOCTH
XUMUYECKUX 3HaHWUHU A1 BEIPAOOTKM SKOJIOTHUECKH IIeJIecOO0pa3HOro MOBEACHUSI B OBITY M TPYIOBOM
JIESITELHOCTH B LIETISIX COXPAHEHUS CBOETO 3/I0POBbsI U OKpPY>KaroLlel MpUpPOIHOM cpenbl;

— pa3BUTHE MOTHBALMM K OOYyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUETOBEUYECKMX LEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOOpDY Hpoduis H
HanpaBJICHHOCTH JalbHEHIIero o0y4yeHus.

OOmee uyncino YacoB, OTBEACHHBIX Ui HM3y4YCHHS XHMHHM Ha YPOBHE OCHOBHOrO 0OIIEero
oOpa3oBaHnus, cocraBisieT 136 gacos: B 8 kitacce — 68 dacoB (2 Jaca B Hezeno), B 9 kinacce — 68 yacos (2
yaca B HEJIEII0).



COJAEPKXAHUE OBYYEHMUA

8 KJIACC

IlepBoHaya/ibHBIE XUMUYECKHE TOHSATHS

IIpeamer xumuu. Posb XMMHM B JKHW3HM 4Y€lIOBEKa. XMMHS B CUCTeME HayK. Teia m BewiecTsa.
®u3nyeckue CBOMCTBA BELIECTB. ArperarHoe COCTOsiHHE BemlecTB. 1IoHsTHE 0 MeTofax INO3HaHUS B
xumun. YucTeie BemecTBa U cMecu. CIiocoOBI pa3eieHHsI CMECEH.

ATOMBI 1 MOIJICKYJIBI. Xumunueckue diaeMeHThl. CUMBOIBI XUMHYECKUX DJIEMEHTOB. Hpocn,le u
CIIO)KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xummaeckast hopmya. BaneHTHOCTE aTOMOB XUMHUYIECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA COCTaBa
BemectB. OTHocuTenbHas aToMHas Macca. OTHOcWTeNlbHas MOJEKyJsIpHas macca. MaccoBasi JONA
XUMUYIECKOTO DJIEMEHTA B COCTUHEHUH.

KomnuectBo BemectBa. Monb. MosdgpHass Macca. B3auMocBsi3b KoJIMuecTBa, MAacChl M 4Hcia
CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€rhl mo hopMynaM XUMHUECKHX COSTUHEHUH.

du3nveckne U XUMUYECKHEe SBJIEHUS. XUMHMUYECKas peakius U e€ MpU3HaKU. 3aKOH COXpPAaHEHHS
Macchl BEIIECTB. XWUMHYECKHe YypaBHeHHsA. Kiaccupukanms XUMHYECKHX peakuuil (coeauHeHUs,
pa3oXKeHHsI, 3aMEIICHHsI, 0OMEHa).

Xumuueckuit Ixcnepumenm:

3HaKOMCTBO C XUMHUECKOH MOCYOH, TpaBuiIaMu paboThl B 1a00paTopuu v NpuéMaMu 0OpaleHus
¢ JabopaTopHbIM O00OpYyJOBaHHEM, U3yUYEHUE U ONUCAaHUE (U3MUECKUX CBOMCTB 00pa3IoB
HEOPraHW4YeCKUX BellecTB, Ha0moneHne Gru3nieckux (TU1aBjieHue BOCKa, TassHUE JIbJa, pacTUpaHHe caxapa
B CTYINKEC, KHUIICHHC W KOHACHCAlUA BOILI)I) n XUMHYCCKHUX (FOpCHI/IC CBC€UH, IIPOKaJIMBAHUC MCILHOf/i
MIPOBOJIOKU, B3aUMOJICHCTBHE Melna C KHUCJIOTOW) SIBJICHWH, HAOJIOJICHUE U ONHCAaHUE TMPU3HAKOB
MPOTEKAHUSI XUMUYECKUX PEaklui (pa3loKeHHe caxapa, B3auMOJCUCTBUE CEPHOU KUCIOTHI C XJIOPUIOM
Oapusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBaHuu, B3aMMOJCHCTBUE Kelie3a ¢ PACTBOPOM COJIH
menu (1I), u3yuenue cnoco0OB pasjiesieHusl CMecei: ¢ IOMOIIBI0 MarHuTa, (PMIBTPOBAaHUE, BHITAPUBAHUE,
JUCTHJUIALUS, XpoMmaTorpadus, MPOBEICHUE OYUCTKU IOBAPEHHOW COJM, HAOIOJCHHE M OMHCAHUC
pe3yJBTATOB MPOBEACHUS OMNBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MACChl, CO3JaHUE MOJeNeH
MOJIEKYJ (IIaPOCTEP>KHEBBIX).

BaxHeiimue npeacTaBuTe M HEOPTAaHUYECKUX BelleCTB

Bosnyx — cmech razos. Coctas Bo3ayxa. Kucnopoa — anemeHT u mpoctoe BemiectBo. HaxoxaeHnue
KHACJIOpOJa B IPUPOJIe, PU3NIECKHe U XUMIUECKHe CBOWcTBa (peakuuu ropenns). Okcunpl. [Ipumenenue
kuciaopoga. CrocoObl TONy4YeHHs KHCIOpoaa B JA0OpaTOpWH W MPOMBINUIEHHOCTH. KpyroBopoT
Krciaopoza B rpupoe. O30H — ajutoTPOoITHAS MOJU(PHUKAIMS KHCIOPOIa.

TemmoBolt  »ddeKT XUMHUYECKOW  peaknud, TEPMOXUMHYECKHE ypaBHEHHs, DJK30- W
SHIAOTEPMUYECKUE peaKkuu. TOIIMBO: yroib U METaH. 3arps3HEHHE BO3/yXd, YCUICHUE MapHUKOBOIO
a¢dekra, pazpyiieHre 030HOBOTO CIIOS.

Bonopon — snemeHT m mpocToe BemiecTBo. HaxokaeHne Bomopoaa B Mpupoze, (pusmueckne u
XUMHYECKHE CBOWCTBA, IPIMEHEHHE, CITOCOOBI MOTydeHus. KnucimoTs! 1 conn.

Monspablit 00bEM Ta30B. Pacu€ThI 0 XMMHYECKUM YPABHEHHUSIM.

®dusuyeckue cBoiicTBa Bojbl. Bosa kak pactBoputenb. PacTBopsl. HachllieHHbIE U HEHACHIITIIEHHBIE
pactBophl. PacTBOpUMOCTH BENIECTB B Bojie. MaccoBast J10Jisl BEIIeCTBa B pacTBOpe. XMMHUYECKHE CBOMCTBA
Boabl. OcHoBaHms. Poib pacTBOpOB B MpHponae W B KHU3HH 4eloBeka. KpyroBopoT BOIBI B MPHpPOJIE.
3arpsi3sHeHre TPUPOTHBIX BOJ. OXpaHa M 0YMCTKA IPUPOIHBIX BOJ.

Kmaccudukamus  Heopranmdeckux  coenmHenmid.  Okcumnapl.  Kimaccudukamus — OKCHIOB:
coreobpasyromue (OCHOBHBIC, KHCIIOTHBIC, aM(oTepHBIe) U HecoeoOpaszyromue. HoMeHKIaTypa OKCHIIOB.
du3nyecKkre U XMMUYECKHe CBOMCTBa OKcU10B. [lomydenne okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMI: METOYN ¥ HEPACTBOPUMEBIE OCHOBaHHU. HoMeHKmarypa
ocHoBaHUM. DU3nUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHM. [loyyeHne ocHOBaHMiA.



Kucnotel. Knaccugukanus kuciot. Homenknarypa kucinot. @u3zndeckue 1 XUMUYECKAE CBOHCTBA
kuciot. Psa akruBHoctu MmetasuioB H. H. bekeroBa. [lonyuenue kucior.

Comu. Homenknarypa coneil. @u3ndeckue U XuMU4eckue cBoiicTaa coneil. [lonyuenue coneit.

I'enernueckast cBA3b MEXKAY KilaccaMy HEOPraHMUECKUX COENMHEHU.

Xumuueckuit Ixcnepumenn:

KayeCTBEHHOE OINpE/eIeHUE COJEpKaHUS KHUCIOpPOAa B BO3AyXe, MOJNy4YeHHE, coOupaHHe,
pacro3HaBaHUE U W3yYEHHE CBOICTB KHCIOPOAA, HAOIIOAEHNE B3aUMOACHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBHSI BO3HMKHOBEHHMS M MPEKpalleHns: TopeHus (1mokapa), 0O3HaKOMJICHHE ¢ 00pa3laMHu OKCHIOB H
OIHMCaHUE UX CBOICTB, OJIy4YeHHE, COOMpaHKe, paclio3HaBaHHEe U U3YYCHUE CBOMCTB BOJIOpO/a (TOpEeHue),
B3auMojielicTBue Bozopona ¢ okcugoM wmemu (II) (BO3MOXXKHO HCIONB30BaHWE BHICOMATEPHANIOB),
HaOIoZIeHne O00pa3IoB BEIIECTB KOJIWYECTBOM | MOIIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHS
BEILECTB C Pa3IMYHON pacTBOPUMOCTBHIO, IPUTOTOBJICHUE PACTBOPOB C ONpPEnEIEHHOW MacCOBOU JoJiel
pPacTBOPEHHOTO BEIECTBA, B3aMMOJIEHCTBHE BOJABI C MeTa/ulaMH (HATpUeM W KaiblueM) (BO3MOXKHO
WCTIOJIhb30BAaHUE BHEOMATEPUANIOB), HCCIIEN0BaHHE OOpa3I[OB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX
KJIACCOB, HAOIIOJICHNE W3MEHEHHUS OKpPacKHW WHIWKATOPOB B PacTBOpaxX KHCIOT W INEI0YeH, W3ydeHhe
B3ammMozeiricTBus okcupa menu (II) ¢ pacTBopoM cepHOM KHCIIOTHI, KHUCIOT C METajllaMH, peakiuit
HEWTpanu3aluy, MONYyYEeHUE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOrO MeETajsla APYTUM U3
pacTBOpa COJIM, pEUICHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o TeMe «BaxHeilline Kiaacchl HEOPraHM4ECKUX
COEIMHEHUI».

Ilepuonuyeckunii 3axkoH u Ilepuoauyeckasi cucremMa xumuuyeckux »3iementos Jl. H.
MenpneneeBa. Crtpoenue aToMoB. XuMU4Yeckas cBsi3b. OKHCINTEIHHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBrle TOMBITKM KIIACCU(HUKAINE XHMHUYECKHX 3JIeMeHTOB. lIoHATHE O Tpymmax CXOIHBIX
3JIEMEHTOB (IIEIOYHbIE U MIETI0YHO3eMEebHbIE METAIIIbI, TAIOTEHBI, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
0bpazyroT aM(poTepHBIE OKCUIBI ¥ TUIPOKCHIEL.

Ilepuonnuecknii 3akoH. Ilepuonnueckas cuctema xumudeckux siaeMeHToB [[. M. Menneneesa.
Kopotkonepuoanas u mmaHONIeproanas (Gopmel [leproanmueckoil CHCTEMBI XUMHYECKHUX 3J1eMeHTOB /1.
. Menneneesa. Ilepuonsl u rpymnibl. @U3NYECKUN CMBICI NOPSIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYMIIBI JIEMEHTA.

Crtpoenue aromoB. CoctaB aTomMHbIX saep. M3orombl. DOnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
0booyek aromMoB mepBhIX 20 xuMmuueckux deMeHToB llepmommueckoit cuctemsr [[. M. Menneneesna.
XapakTepuCTUKa XHMHUYECKOIO JJIEMEHTa II0 ero mnojoxkeHuro B Ilepuommueckoit cucreme [l .
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUs paguyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX M
HEMETAJUINYECKUX CBOWCTB IO TPyIIaM U MepHoaMm.

3uayenue [lepuoanueckoro 3akoHa u Ilepmonuueckoll cHCTEMBl XMMHMUYECKHUX 3JIEMEHTOB IS
pa3ButHs Hayku U npakTuku. [. . MeHnneneeB — y4€HbI U rpak1aHUH.

Xumuueckast cBsi3b. KoBasieHTHas (TONspHAas W HEMOJIApHas) CBsI3b. ODJIEKTPOOTPULATEIHLHOCTh
XUMHUYECKUX 3J1eMEHTOB. MlOHHas CBS3b.

Crenenp oxucineHus. OKUCINTENIBbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl OKHUCIEHHS U
BOCCTaHOBJIEHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenn:

n3yueHre oOpas3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOACHCTBHE T'HMIPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT M IIENOYEl, MPOBEACHUE OMBITOB, WIUIIOCTPUPYIOMIUX MPUMEPBl OKUCIUTENBHO-
BOCCTaHOBHUTENBHBIX peakiuii (rOpeHue, peakiuy pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemnunie ceasu

Peanusanust MexXnpeaMETHBIX CBSI3€H MPHU M3yYEHUU XUMHM B 8 KJacce OCYILECTBIISIETCS 4Yepe3
HCIIONIb30BaHME KaK OOIIMUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U MOHATHIA, SBIISIONUXCS CUCTEMHBIMU
JUIs1 OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO01ue ecTeCTBeHHO-HAYYHBIC TOHATHUS: HAyYHBIN (PaKT, THIIOTE3a, TCOPHs, 3aKOH, aHAJIU3, CHHTE3,
KJIACCU(UKAIIMS, MEPHOAUMYHOCTh, HAOIOJICHUE, SKCIIEPUMEHT, MOJCIHUPOBAHHE, U3MEPEHUE, MOJCID,
SIBJICHHE.

®dusuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOMbI, PATUOAKTUBHOCTD,
MOJICKYJIa, SJEKTPHUYSCKUI 3apsll, BEIIESCTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHHE BEIIECTBa, T'as,
(hm3nyecKue BETUYHHBI, €HMHUIIBI U3MEPESHHS, KOCMOC, IIAaHETHI, 3BE31b1, COHIIE.

Buonorus: gorocunTes, neixanue, buocdepa.

l'eorpadms: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOIMAEMBbIE,
TOILUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakuus

Ilepuonnueckuii 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHtoB [[. Y. Menneneesa.
Crpoenue aTtoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kajus, KajdbLUUsl M HUX COCIUHEHUH B COOTBETCTBUU C IIOJIO)KEHHEM DSJIEMEHTOB B
Ilepunonnueckoii cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUbl XUMUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIECTBA OT TUIA KPUCTATUIMUECKON PEeMIETKH U BUIa XUMUUECKOM CBA3H.

Knaccudukamnuss 1 HOMEHKIATypa HEOPTraHHYECKHX BEIIECTB. XMMHYECKHAE CBOICTBAa BEIECTB,
OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCTUHEHUN, TEHETUYECKAs! CBSI3b HEOPIaHUYECKUX
BEILIECTB.

Krnaccudukammss XUMHYECKHX peakIuid 10 pPa3iIndHbBIM MpHU3HAKaM (M0 YHCIY W COCTaBy
YYacTBYIOIINX B PEAaKIHW{ BEHIECTB, IO TEIJIOBOMY 3((eKTy, M0 HM3MEHEHHWIO CTEeTeHEH OKHCIIEHUS
XUMHYECKUX D3JIEMEHTOB, 110 OOpaTHMOCTH, MO YYaCTHIO Karanm3aropa). OK30- M DHIOTEPMHUYECKHE
peaKkLMK, TEPMOXUMUYECKUE YPABHEHHUS.

ITonsTHE O CKOPOCTH XUMUYIECKOH peaknnu. [loHsTre 06 00paTUMBIX 1 HEOOPATUMBIX XUMHUYIECKUX
peaknusix. IloHATHE O TOMOTEHHBIX W TETEPOTEHHBIX peakmusx. llomstme o karamuse. llomstme o
XUMUYIECKOM paBHOBeCHHU. DaKTOpPHI, BIUAIOMNAEC HA CKOPOCTh XWMHUYECKON PEakIUd W IOJIOKCHHE
XUMUYIECKOTO PaBHOBECHSI.

OKHCIIUTEIPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUH,  JJCKTPOHHBIA  OalaHC  OKUCIHTEIHHO-
BOCCTaHOBHUTENBHOHN peakinu. CocTaBlieHHE YPaBHCHHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUHN C
HCITIOJIb30BAaHMEM METOIa JIEKTPOHHOTO Oaranca.

Teopus SMEKTPOTUTHIESCKON JUCCOLUANNNA. DIECKTPOIUTHI U HEAIEKTPOIHUTH. KaTHOHBI, aHUOHEI.
MexaHu3M IHUCCOIMAIIMH BEIIECTB C Pa3IMYHBIMU BHIAMU XUMUYECKOH CBs3U. CTENEHb TUCCOIMAIIHH.
CusbHbIe U c1a0bIe AICKTPOJIUTHI.

Peaknum woHHOTO OOMEHa. YCJOBUS NPOTEKaHUS pEaKUU HOHHOTO OOMEHa, TOJNHBIE H
COKpall€HHblE MOHHBIE YpaBHEHHMA peakiuil. CBONCTBa KHCIIOT, OCHOBaHUIl M coiieil B CBeTe
MIPEJCTABIICHUI 00 3JICKTPOJIMTUUECKON aucconmanuu. KadecTBeHHble peakiuy Ha HOHBL [loHsTHE O
TUAPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJCISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB U
HeMeTauIoB (TpaduTa M ajamasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHsI), UCCIIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOW pEaklUd OT BO3JCHUCTBUS  pa3IMUYHBIX  (AKTOPOB,  HCCICIOBAHUEC
3JIEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, IPOIIECCa IUCCOLUAIIUN KUCIIOT, IIeJI0UeH U coeli (BO3MOKHO
WCTOJIh30BAHUE BHUJICO MATCPUAIIOB), MPOBEICHUE OIBITOB, WJLUTFOCTPUPYIOMIUX MPU3HAKH TPOTCKAHHUS
peakiuii moHHOro oOMeHa (0Opa3oBaHHME OCajJKa, BBIJCIICHUE Ta3a, OOpa30BaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX  TPUMEPHI  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX ~ peakuuii  (TOpeHue, peakiuu
pa3NoXKeHHsI, COSAMHEHUs), pPaclo3HaBaHHE HEOPTraHMYECKUX BEIIECTB C MOMOINBI0 KayeCTBEHHBIX
peakUuil Ha HOHBL, PEIICHUE PKCIIEPUMEHTANBHBIX 3a4a4.

HeMeTanbl 4 MX coeMHEHUS



OOmas xapakTepucThka TrajgoreHoB. OCOOGHHOCTH CTpPOEHHS aTOMOB, XapaKTepHBbIE CTCTIEHU
okuciaenus. CTpoeHne 1 (U3nvYecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XMMHYECKHE CBOHCTBA
Ha IpUMepe XJiopa (B3auMOACHCTBIE C METAIIaMHU, HEMETaJJIaMH, 1enodamu). XaopoBoaopod. ConsHast
KHCIIOTa, XMMHUYECKHE CBOMCTBa, MONydeHHe, NMpuMeHeHue. JleHcTBue xXyiopa W XJIOpOBOAOpOJA Ha
OpraHu3M yenoBeka. BakHeilie XI0puasl 1 UX HaXOXKACHUE B IPUPOJIE.

OOmias xapakrepucTuka 31eMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTtpoeHne W (DU3NYECKHE CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M CEPBHI.
ANnoTponHbie MOAU(UKALUN KUCIOPOIa U cepbl. XUMHUUECKHE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE,
(m3nueckue u xuMuueckue cBorictBa. OKCHIBI cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCUAOB. CepHas
KHACJIOTa, (U3MYECKWE W XWUMHUYECKHe CBOWCTBa (0OmIMEe KakK TMpeACTaBUTENs Kllacca KHCIOT H
cnenuduyueckue). XUMUYECKHE PEaKIMH, JIeKAllie B OCHOBE MPOMBIIIIEHHOTO CHoco0a TMOTydYeHHs
cepHOil kucnoTel. llpuMenenne cepHoi KuciaoThl. CoNM CEpHON KHUCIOTHI, KAYECTBEHHAs PEakIus Ha
cynbedaT-uoH. Haxoxxaenne cepbl U e€ cCoOeTMHeHH B IPUPOJIe. XUMHUYECKOE 3arps3HeHNe OKPYKaIoMIe
Cpeabl COCMUHEHHUSIMH Cepbl (KUCIOTHBIE MOXKIH, 3arps3HEHHE BO3[AyXa W BOJOEMOB), CIOCOOBI €ro
MIPEeIOTBPAIICHUS.

OO0mas xapakTeprucTika 3yeMeHToB VA-rpymibl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETICHN OKHCJIeHHA. A30T, paclpoCTpaHEHHWE B MpHpoJNe, (HU3WUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHaK, ero (pu3nueckne W XWMHUYECKHE CBOWCTBA, MONydeHHE U
npuMmenenne. Colu aMMOHUS, MX (DU3WYECKHE M XMMHUYECKHE CBOMCTBa, MpuMeHeHne. KauecTBeHHas
peaxIys Ha WOHBI aMMOHHUS. A30THas KHCIIOTa, €€ Toiy4deHwne, (PU3NIecKhue W XMMHYECKHE CBOWCTBA
(oOmme kak MpeACTaBUTENS Kiacca KHCIOT M crnenuduieckue). Vcmonp3oBaHne HUTPATOB W COJeH
aMMOHHSI B KadecTBE MHHEPATBHBIX YAOOpeHW. XUMHUYECKOoe 3arps3HeHHe OKpYKaIoIeH Cpelsl
COETMHEHUAMH a30Ta (KHCIOTHBIE MOXKIW, 3arps3HEHHe BO3AyXa, MOYBBI M BomoémoB). docdop,
ajutoTpornHeie Moaudukanuu pocdopa, dusudeckue m xumudeckrue cBoictBa. Oxcun docdopa (V) u
docdopnas kucinora, GuU3NUECKUEe U XUMHUYECKUE CBOWCTBa, monydeHue. Mcmons3oBanue (ocharoB B
Ka4eCTBE MUHEPATLHBIX yIOOPEHHIA.

OO6mrast xapakTepuctruka daeMeHToB [VA-Tpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTePHBIC
CTETICHH OKUCJICHU. YTIIEpOoJl, AJTIOTPOITHbIE MOAN(DUKAIINY, PACIPOCTPAHEHHE B IPUPOJIE, GUIUIECKUE
U XHMHYecKHe cBoWcTBa. Axcopb6mms. Kpyrosopor yrmepoma B mpupoze. OKCHIBI yriepoaa, WX
¢u3nvecKkue U XMMHUYECKHUE CBOWCTBA, JICHCTBHE HA JKHBBIC OPTaHU3MbI, MOJYYEHHE U MPHUMEHEHHE.
Okosoruyeckue mpobiemMsl, cBA3aHHbIe ¢ okcuaoM yriepoaa (IV), runoresa rinod6ambHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBIH d3QQeKT. YToNbHast KUCIOTa U e€ CONH, UX (PU3MYECKre H XUMHYECKHE CBOWCTBA,
nojy4eHue u npruMeHenue. KadecTBeHHas peakius Ha KapOoHAT-WOHKL Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEIMIIHE, IPOMBILICHHOCTH B CEJIbCKOM XO03SHCTBE.

[lepBoHayanbHBle TOHATHA 00 OPraHMYECKHX BEIICCTBAaX KaK O COCTUHEHUSX yriepoja (MeTaH,
3TaH, ITHJIEH, alleTWIEH, 3TaHoJI, [JIMLIEPHH, YKCYyCHas KucioTa). [IpupoHble HCTOYHHUKH YIIIEBOIOPOIOB
(yromp, mpupOAHBIA Ta3, He(Th), MPOLYKTHl WX IMepepadoTku (OeH3WH), MX pOJb B OBITY H
NpOMBIIUIEHHOCTH. [TOHATHE O OMOJIOTMYECKH BaKHBIX BEILECTBAX: JKUpaX, OeNkax, yrieBoJax — U UX
POJH B )KM3HU YesioBeKa. MaTepuanbHOe €JUHCTBO OPTaHMUECKUX U HEOPTaHUYECKUX COCMHEHHH.

Kpemnuuii, ero ¢usnueckue m XUMHYECKHE CBOWCTBA, MoJy4deHHue W npuMeHenue. CoeanHeHHs
KpemHus B pupoje. O0mue npeactasnenus 06 okcuae kpemuus (IV) u kpemHueBoit kuciore. CUIMKaTH,
UX HCIOJNb30BaHHE B OBITYy, B NMPOMBIIUIEHHOCTH. BakHellne cTpoWTenbHbIE MaTepualbl: KepaMuKa,
CTEKJIO, LEMEHT, OeToH, xene300eToH. [Ipobrmembl 0e€30mMacHOro UCMOJB30BAHUSI CTPOUTENBHBIX
MaTepHaloB B MOBCEJHEBHOW )KHU3HU.

Xumuueckuit IKcnepumenm:

n3yueHne oOpas3loB HEOPraHMYECKHX BEIECTB, CBOWMCTB COJSHON KHCIOTHI, HpPOBEICHHE
KAayeCTBEHHBIX peakIuid Ha XJIOPUI-UOHBI M HAONIOAEHHE NPU3HAKOB HX HPOTEKAHHS, OIBITH,
oTpaxkarome (QU3NYECKHe W XHMHYECKHE CBOWCTBA TajJOICHOB W WX COCIUHEHHWH (BO3MOXKHO
WCTIOJIh30BAHUE BHJIEOMATEPHATIOB), O3HAKOMJIEHHE C oO0pasllaMd XJIOpUIOB  (TallOTEHUJIOB),
O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U e€ COeAMHEHUSMHU (BO3MOKHO HCIIONB30BAHNE BUICOMATEPHAIIOB),



HaOJIIOJIcHUE TIpollecca OOYIIIMBAaHUS caxapa IMOj JCHCTBUEM KOHIIECHTPUPOBAHHOW CEPHOW KHUCIOTHI,
M3YYCHHUE XUMHUYECKUX CBONCTB pa30aBICHHON CEpHOW KHCIOTHI, TPOBEJCHUE KAUECTBEHHON peaKIuy Ha
cynb(haT-uoH U HAOJIOICHHUE MPU3HAKA €€ MPOTEKAHUs, 03HAKOMIICHHUE C (PU3MUYECKUMU CBOMCTBAMU a30Ta,
(dhochopa u ux coequHEHUN (BO3MOXHO HCIIOJIH30BAaHHE BHJIICOMATEPHATIOB), 00pa3laMHu a30THBIX U
dhochopubIX ymoOpeHuii, MonydyeHue, coOMpaHUEe, paclo3HABaHWE W M3yYEHHE CBOWCTB aMMHaKa,
MIPOBEJICHHE Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHHA M (ocaT-WOH U HM3YUYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEObl0  (BO3MOXKHO
WCIIONIb30BAaHNE BUJIEOMATEPHAIOB), U3yUeHUE MOJeNell KPUCTATMYeCKHX PEHmIEToK aimasa, rpadura,
(hymepeHa, 03HaAKOMIJIEHHE C MPOILIECCOM aJCOPOLNU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM H
YCTPOWMCTBOM NPOTHBOTa3a, MOJIydeHHe, cOOMpaHre, paclo3HaBaHUe M M3yYeHHE CBOWCTB YTIIEKHUCIOTO
ra3a, IpoBeJIcHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT W CHIMKAT-HOHBl W W3YYCHHE MPHU3HAKOB HX
NpPOTEKAHUs,,  O3HAKOMIIEHHE C  NOPOAYKIMEH  CHJIMKATHOM  NIPOMBIIICHHOCTH,  pPEIICHUE
SKCIEPUMEHTAIBHBIX 3aJa4 110 TeMe « BakHelue HeMeTallyIbl U UX COSAUHEHUS.

MeTa/uibl U MX COeIMHEHUS

OO0mas XapaKkTepUCTUKAa XMMHYECKHUX SJIEMEHTOB — METAJJIOB HA OCHOBAHWW WX IIOJIOKEHUS B
Ilepuonnueckoii cucteme xumuyeckux saeMeHToB J[. Y. MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTauioB. MeTtajmuinyeckas CBSI3b M METAJUIMYECKAas KPUCTAUIMYECKas PelETKa. DIEKTPOXUMUYECKHUNA
PsI HanpsDKeHUH MeTaiuioB. PU3nYecKrne n XUMHYecKre cBoiicTBa MeTautoB. OOIIre crtoco0b MOTydYeHus
MeTtaiioB. [loHATHE 0 KOPPO3UHU METAIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT KOppo3un. CIutaBHI (CTalb,
qyTyH, TIOpaTIOMAHAN, OpOH3a) M MX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTauibl: mojiokeHue B Ilepuonuueckoil cuctemMe XuMuueckux anemeHToB [, .
MenzeneeBa, CTpOEHHE HX aTOMOB, HaXOXKJeHHE B mpupojae. Pu3ndeckne n XUMUYECKIE CBOMCTBa (Ha
npuMepe HaTpus u Kanusg). OKCHIBI ¥ THAPOKCUABI HATpUA U Kajiws. [I[pruMeHeHne menoYHbIX MEeTallioB
U UX COCIUHEHUM.

[IlenouHo3eMenbHBIE METaUIbl MarHuii M KalblMil: TojiokeHue B llepumommnueckoil cucreme
xuMuueckux 3aeMeHnToB . 1. MeHeneeBa, CTpOEHUE UX aTOMOB, HaXOXJeHHUE B npupoje. Ouzndeckue
U XUMUYECKHE CBOMCTBA MarHus M Kalblns. BaxHeimme coequaeHns KaTbIust (OKCHI, TUIAPOKCH]I, COJIH).
JK€cTkoCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHS.

AmromuawmiA: TosioxkeHue B [leproandeckoit cucteme xumudeckux siaemenToB . Y. Menneneena,
CTPOCHHE aTOMa, HaXOXICHHUE B Ipupoie. DU3nueckrue U XUMHUUECKUE CBOMCTBA AIIOMUHUS. AM(OTEPHBIC
CBOMCTBA OKCHA U THAPOKCHIA AITFOMUHHUS.

Kenezo: nonoxenue B llepuommnueckoil cucreme xummuueckux anemeHToB . M. Menzaeneena,
CTPOCHHE aToMa, HaXOXIeHWe B mpupoje. Pu3MYecKne W XUMHUYECKUE CBOMCTBa xkene3a. OKCHUIBL,
ruapoxcu sl u conn xenesa (II) u xenesa (I1I), ux cocras, cBOHCTBa U MOTyUYEHHE.

Xumuueckuit Ixcnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, MX (PM3MYCCKUMH CBOWCTBAMHU, H3yUCHHE
PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIL30BAaHUE BHUJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJbIUS W HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB),
UCCJIEeIOBaHUE CBOMCTB KECTKOM BOJBI, IMpoliecca TOPEHUs JKelle3a B KUCIOpone (BO3MOXKHO
HCIIONB30BAHUE BUJCOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUeCTBEHHBIX PEAKIIMM Ha MOHBI: MarHus,
KaJlbIUsl, ATFOMHUHUS, IUHKA, xene3a (I1) u xenesa (I11), mequ (1), HaOnroneHME U OMMCaHKUE TPOIIECCOB
OKpalTBaHMS INITAMCHH HOHAMH HATPHSI, KAJIUs U KaJbIlHst (BO3MOXKHO UCIIOJIB30BaHUE BUCOMATEPUAIIOR),
UCCIIeIOBaHNE aMQOTEPHBIX CBOWCTB TUAPOKCHAA AQIIOMUHUS ¥ THIPOKCHIA IWHKA, PEIICHUS
SKCIIEpUMEHTAIBHBIX 3a]a4 10 TeMe « BaskHeline MeTalIbl U UX COSIUHEHUS.

XHUMUS U OKpY:Kaomas cpeaa

BemectBa u MaTtepuaisl B MOBCETHEBHOM JKHU3HU yelnoBeka. bezomacHoe ucnoap30BaHre BELIECTB
Y XMMHAYECKHUX peakinuid B ObITy. [lepBas moMoIs Ipy XUMUYECKHX 0XKOTaX U OTPABICHUIX.

XuMU4ecKoe 3arpsi3sHeHHEe OKpYIKaroIiel cpebl (peaenbHas JomMyCcTuMas KOHIICHTPAIIHS BEIIECTB,
nanee — [1JIK). Porms XxuMuu B pelieHnr 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuit IKcnepumenm:



n3ydeHre 00pasoB MaTepPHaIoOB (CTEKIIO, CIUIaBbl METAIIOB, TOJTUMEPHbBIC MaTePHAJIbI).

Mesrcnpeomemnvie ceazu

Peanusanust MexXnpeaAMETHBIX CBsI3€H MpH M3yYEHUU XUMHM B 9 Kiacce OCyILECTBISIETCS depe3
HCTIONB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SBISIOMINXCS CUCTEMHBIMH
JUTSL OTZIENBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecreCTBEeHHO-HAYyUHBIE TIOHATHUS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHs, aHAIIU3, CHHTE3,
KJaccu(uKanys, MepHOANYHOCTh, HAOIOAECHHUE, SKCIIEPUMEHT, MOAEIMPOBAHHE, H3MEPEHUE, MOJEIb,
SIBIICHHE, TAPHUKOBBII 3 HEKT, TEXHOIOTUS, MATEPHATIBL.

®dusuka: Marepusi, aToM, dJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbl, PaIHOAKTUBHOCTD,
MOJICKYJa, 3JIEKTPUYECKUH 3apsii, NPOBOIHHUKH, MOIXYNPOBOAHUKH, IMINEKTPUKH, (POTORIIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHME BEIIECTBA, TIa3, pacTBOP, PacTBOPHUMOCTH,
KpUCTAJUIMYECKass PpEIIETKa, CIUIaBbl, (U3WYecKHe BENUYMHBI, EAMHHUIBI HM3MEPEHHUs, KOCMUYECKOe
HPOCTPAHCTBO, IUIaHETHI, 3BE3/161, COHIIE.

buonorust:  gorocunres, agpixanue, Ouocdepa, -sKocUCTEMa, MHUHEpPAIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TIUTATEIbHBIC BEILIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MuHEpaiabl, TOpHBIE MOPOABI, IOJIE3HBIE HCKOIAEMBbIE,
TOILIMBO, BOIHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUs ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC pe3yNIbTaThl OCBOCHUS MPOTPAMMbl OCHOBHOTO 00IIEr0 00pa3oBaHUs TOCTUTAOTCS B
X0Jic OOYyYEHUsT XUMHHM B CIUHCTBE yYCOHOH M BOCIUTATEIBHOU JEATEIBHOCTH B COOTBETCTBHUH C
TPAAULIIMOHHBIMU  POCCUHUCKHUMH  COLMOKYJIBTYPHBIMH M JAYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH,
MIPUHSTHIME B OOIIECTBE MPABUIIAMUA U HOPMaMH MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS U COIMATH3AINH 00yYalOIUXCS.

JIMYHOCTHBIE pPE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACIIUPEHUE OMbITA ACITEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

LHEHHOCTHOIO OTHOLICHUSI K OTEUECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACIIINIO, IOHNMAaHUS 3HAYeHUS XUMHUYECKON HayKW B )KU3HU COBPEMEHHOTO OOIIECTBa, CITOCOOHOCTH
BIAJETh JIOCTOBEPHOH WHQOpPMaNHeld O TMEepelOBhIX JOCTIKEHHSX U OTKPBITUSX MHPOBOH W
OTEUYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOWCTBE MHpa U OOIIECTBA;

2) rpa’KIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMAaX U MPaBUJIaX MEXINYHOCTHBIX OTHOLUIEHUH B KOJUIEKTUBE,
KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HON, YIeOHOHUCCIIEeIOBATETLCKOW, TBOPUIECKOM
W JpYrHuX BHIAX MAEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW NEATENBHOCTH IIPU
BBITIOJTHEHNY y4YeOHBIX, TIO3HABATENBHBIX 3aj[ad, BBITOJHEHHH XUMHUYECKUX JKCIIEPUMEHTOB, CO3IaHUHU
y4e0HBIX TPOEKTOB, CTPEMJICHHS K B3aWMOIIOHMMAHHAIO W B3aUMOIIOMOIIM B TIpOIEcCe ITOH ydeOHOM
JIeSTEeNbHOCTH, FOTOBHOCTH OIICHHBATh CBOE IOBEJCHUE W IOCTYNKH CBOUX TOBAPULIEH C MO3ULUHU
HPaBCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCJIECACTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMUSA:

MHPOBO33PEHYECKUE MPEACTABICHUS O BEIIECTBE M XUMHUYECKOM PpEaKIMU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U COCTABJISIIOLIUE OCHOBY JUIsl IOHUMAHUS CYIIHOCTH HAay4YHOU
KapTUHBI MHpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TMPHUPOIBI, B3aUMOCBSI3SIX
YeJI0OBEKA C MPUPOTHON CPEAO, O POJIM XMMHUH B IIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIHLHBIC MOTHBHI, HAIIPABJICHHBIE HA MOJIYICHIE HOBBIX 3HAHUU 110 XUMHUH, HEOOXOTUMBIC
Ui OOBsSCHEHWS HAOMIOJAaeMBIX TMPOIECCOB U SIBJICHUHM, I03HABATEIHHOW, WHPOPMAITMOHHOW W



YUTATENCKONH KYJBTYphl, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSTEIBHOW PabOTHl C yuyeOHBIMH TEKCTaMHu,
CTIPaBOYHOM JUTEPaTYpOH, JOCTYIHBIMH TEXHUYECKHMH CPEICTBAMU HH()OPMALIMOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOYYEeHHIO M TIO3HAHMIO, JIO003HATENFHOCTh, T'OTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOH M HCCICAOBATEIbCKON NEesSTEIbHOCTH, K OCO3HAaHHOMY BBEIOOpY
HalpaBJICHHOCTH M YPOBHS OOYYEHUS B JalbHEHUIIIEM;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHME LICHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3J0pPOBBIO, YCTAaHOBKU Ha
3I0POBBI 00pa3 XKU3HH, OCO3HAHHME IOCIEICTBHHA M HEMPUATHE BPEIAHBIX MPUBBIUEK (YIOTPEeOICHUS
QJIKOTOJI5, HAPKOTHUKOB, KypeHHs1), HEOOXOAUMOCTH COOJIIOZCHUS MPaBUI O€30IIaCHOCTH NPH 00paIleHUH
C XUMHYECKHMH BELIECTBAMH B OBITY U PEATbHON JKU3HHU;

5) TpynoBoro BocnuTaHus:

MHTEpEC K MPAKTHUYECKOMY M3YUEHHIO Mpodeccuii U Tpyaa pasInuHOro poja, yBaXeHUE K TPYIy U
pe3yapTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCIE HA OCHOBE NPUMEHEHHS NMPEIMETHBIX 3HAHUU 110
XMMUH, OCO3HAaHHBII BBIOOD HMHIOMBHIYalbHOM TPACKTOPUHM NPOIODKEHHMS 00pa3oBaHUs C y4ETOM
JIMYHOCTHBIX HHTEPECOB U COCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U IIOTPEOHOCTEH, YCIIELTHOH
podeCCHOHANBHON EATEIbHOCTH M PAa3BUTUSI HEOOXOIMMBIX YMEHHMH, TOTOBHOCTh aJalTUPOBATHCS B
npodecCHOHAIBHON Cpere;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHMS:

9KOJIOTHUYECKH 1IeJIeCO00pa3HOe OTHOILIEHHE K IIPUPOE KaK HCTOYHUKY XKHU3HU Ha 3eMile, OCHOBE €€
CYLIECTBOBAaHUs, NOHMMAaHME LEHHOCTU 3J0POBOrO0 M 0€30IIaCHOTO 00pa3a >KHU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBEHHOMY (HU3MUYECKOMY U IICUXWYECKOMY 3I0POBBIO, OCO3HaHHWE IIEHHOCTH
COOJIIOZICHNsT IpaBUiI O€30IacHOrO IOBENEHMS INpH paboTe ¢ BELIECTBAMH, a TAaKXKEe B CUTyalMdX,
YTPOXKAIOIIKX 340POBBIO U KU3HH JIOACH;

CIIOCOOHOCTH TNPUMEHSTh 3HAHUA, IOJIy4aeMble IPHU M3YUYEHUM XUMHM, [UI1 pEILeHHs 3a/1ad,
CBSI3aHHBIX C OKpYXKarollel NpUpPOAHOM CpeAoi, Uil MOBBIIICHUS YPOBHS 3KOJOTMYECKOW KyNbTYpHI,
OCO3HaHUS II00ATHHOTO XapaKTepa SKOJIOTHIECKIX MPOOIeM B ITyTeH UX PemIeH s TOCPEACTBOM METOIOB
XUMHH, OKOJIOTUYECKOTO MBIIIICHHA, YMEHHA pYKOBOACTBOBAaThCS MM B  IO3HABATEIHHOM,
KOMMYHUKATHBHON U COLIMAJIbHOM IPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX PE3YJIbTATOB BBUICHAIOT 3HAYUMBIE Ui (OPMUPOBAHHS
MHUPOBO33pEHHUsT O0IIEHAYYHbIC TIOHATHS (3aKOH, TEOpUs, MPUHIIUI, THII0TE3a, (aKT, cUcTeMa, MpoIecc,
3KCIIEPUMEHT W JpYyroe.), KOTOpPBIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX MpeaMeTax U
MIO3BOJIAIOT HAa OCHOBE 3HAHWN M3 3THUX MPEAMETOB (OPMHUPOBATH MPEICTABICHNE O [EIOCTHONH HAYYHOM
KapTUHE MHpa, W YyHHUBEpcalbHble Y4eOHble JelcTBHS (TO3HAaBaTENIbHBIE, KOMMYHHKATHUBHBIC,
peTyIsTHBHBIE), KOTOpble oOecrneynBaloT (OPMHUPOBAHHE TOTOBHOCTH K  CaMOCTOSITEIILHOMY
TUTAHUPOBAHUIO U OCYIECTBIIEHUIO YUEOHOM NesTeNbHOCTH.

Ilo3HaBaTe/IbHBIEC YHHBePcaJbHbIE yYeOHbIe AelicTBHA

Ba3oBble Jioruyeckue 1eHCTBUA:

YMEHMS HCIOJB30BaTh NMPUEMBI JOITMUYECKOTO MBIIIJIEHHS MPU OCBOCHWH 3HAHMI: pacKpbIBaTh
CMBICT XMMHMYECKUX TOHATHH (BBIACNATH MX XapaKTepHbIE NPH3HAKH, YCTaHABIMBATh B3aHMOCBS3b C
JPYTUMH TIOHATHSIMH ), UCIIOIB30BaTh MOHATHS AJ1s1 00BSCHEHHSI OTACTBHBIX (PAKTOB U SIBICHUH, BEIOUPATDH
OCHOBAaHUS M KpUTEpUHM JUIA KIACCH(OUKAIMM XHUMHUYECKHX BELIECTB W XHMHYECKUX pEaKLui,
yCTaHABIUBATh NPUYUHHO-CIECJCTBEHHBIE CBSI3M MEXIY OOBEKTAMU H3YYEHHs, CTPOUTH JIOTUYECKHUE
paccyxxaenusi (MHIyKTUBHBIC, IEIyKTHBHBIE, 10 aHAJIIOTUH), J1eJIaTh BHIBOBI M 3aKIIOUCHHS;

YMEHHE TNPHUMEHSATh B TIpolLlecce IIO3HAHUS TOHATHS (IPEAMETHBIE W MeETalpeaMETHBIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIEJIN, HCIIOIb3YEMbIE B XUMHH, IPEOOPA30BHIBATh IMPOKO MPUMEHSIEMbIE
B XMMHUH MOJICNIbHBIE MPEACTABICHUS — XUMHUYECKUI 3HAK (CMMBOJI 3JIEMEHTa), XUMHYecKas (popMyIia 1
YpaBHEHHE XUMHUYECKOH PEAaKUUH — IPU PEHICHHUH Y4eOHO-IIO3HABAaTENBHBIX 3adad, C Y4ETOM OTHX
MOJIENBHBIX TPEACTaBICHUN BBIABIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKH H3y4acMbIX



OOBEKTOB — XWUMHUYECKHX BCIISCTB M XHUMHUYECKUX PEaKIWid, BBISIBJIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJICJICTBCHHBIC CBS3HM U IPOTHUBOPEUHS B U3yUaeMbIX MPOLIECCaX U SIBICHUSX.

ba3zoBbie ucciaegoBaTeabCKue JCHCTBHUS:

YMCHHE HUCIOJIb30BATh MOCTABJICHHBIC BOIPOCHl B KAaYeCTBE MHCTPYMEHTA IMO3HAHHS, a TAKKE B
Ka4eCcTBE OCHOBHI IJTsl (HOPMUPOBAHUS THITOTE3BI IO IIPOBEPKE MPABUIILHOCTH BRICKA3hIBAEMBIX CYKIICHHIA,

MPUOOpPETEHHE OIbITa 10 IUTAHMPOBAaHUIO, OpPraHHM3allMd W TPOBEICHUID YYCHUYECKHX
9KCHEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOAOM Ipolecca, CaMOCTOSTEIbHO NPOTHO3UPOBATH €ro0
pe3ynbTat, GopMyIupoBaTh 0000IICHHS M BEIBOIBI 110 PE3yIbTaTaM IMPOBEAEHHOTO OITbITA, UCCIICIOBAHMUS,
COCTaBJIATh OTYET O MPOJICTAaHHOM paboTe.

PaGora ¢ nundgopmanmueii:

YMEHHE BBIOMpaTh, aHATH3UPOBATh U HHTEPIIPETHPOBATH HH(HOPMAITUIO PA3IIMIHBIX BUIOB U (HOpM
MIPECTABIICHUS, TTONYYAEMYI0 U3 Pa3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIpHAS JTUTEpaTypa XUMHUYECKOTO
coJlepKaHUsl, CIIpaBOYHbBIE TTOcoOus, pecypchl HTepHETa), KPUTHYECKH OLIEHUBATh IPOTHBOPEUUBYIO H
HEJOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHSTh pa3IMyHble METOABl W 3ampochl NPH TMOUCKE W OTOOpe WH(pOpMAIUU W
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIWMBIX I BBHIMOJHEHUS YYeOHBIX W TIO3HABATENBHBIX 3a/1ad
OTIPpENIeIEHHOTO  THIA, TPHOOPETeHHWe ONbBITa B  O00JIACTH  HWCHOJB30BaHHWSA  HH(POPMAIHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTWH, OBNAJCHWE KyJNbTypOH AaKTHBHOTO WCIOJIB30BAHMS —Pa3THIHBIX
ITOMCKOBBIX CHCTEM, CaMOCTOATEIBHO BBHIOMPATh ONTUMAIBHYIO (hOpMy TpeicTaBieHUus] WHMOpMAIUN U
WJUTIOCTPUPOBATH PEIIaeMble 3a/1a4H HECIOKHBIMH CXeMaMH, TarpaMMaMH, IPYTUME (opMaMu TpauKu
M UX KOMOMHALIMSIMU;

YMEHHE UCTIOIh30BaTh ¥ aHAIM3UPOBATh B IIpoIiecce YIeOHOU 1 HCcCIeI0BaTeNbCKOM NesITeNbHOCTH
rH(OPMAITIO O BIWSHUM MPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBA W TPAHCIOPTAa HAa COCTOSHUE
OKpY>Karolllel MpUpoHON Cpeibl.

KoMMyHMKAaTHBHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eHCTBUS:

YMEHHS 337]aBaTh BOMPOCHI (B X0/Ie TUANIOTa U (WJIH) AUCKYCCHH) 110 CYIIECTBY OOCYKAaeMOM TeMBI,
(hopMyTHpOBaTH CBOU MPEIOKEHUS OTHOCHTEIILHO BBIITOIHEHUS MPEIOKEHHOH 3a/1a4u;

YMEHUS TIPEJICTABIIATh TONYYEHHBIE PEe3yJbTAaThl MMO3HABATEILHOW JEATENIHHOCTH B YCTHBIX H
NUCBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIUI0 PEe3yJbTATOB BBHIMOJHCHHS XHMHUYECKOTO JKCIIEPHMEHTA
(;rabopaTopHOTro OMBITA, TA00PATOPHOM PaOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MMPOCKTA);

YMEHUS Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW TO3HaBaTEIbHOH W
UCCIIeIOBATENILCKOW AEATENILHOCTH MPHU PEHIEHUH BO3ZHHKAOIIUX MpoOJieM Ha OCHOBE yu€ra OoOIInX
MHTEPECOB M COIJIACOBAHUS TO3WIMKA (0OCYXKIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOPJIUHALIUSI COBMECTHBIX JCHCTBHH, OIpeJesieHHEe KPUTEPHEB IO OLEHKE KauecTBa BBHIMOJIHEHHOM
paboTHI U IpyrHe).

PeryasiTuBHBIE YHHUBEpPCAJIbHbIE YUeOHbIE AeiCTBUSA:

YMEHHE CaMOCTOSITENIHO OIpENeNsTh LeNd JACATeNbHOCTH, IUIAHHUPOBaTh, OCYILECTBISTH,
KOHTPOJIMPOBaTh U HPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAEATENBHOCTb, BHIOMpaTh Hambolee
3¢ PeKTHBHBIE CIIOCOOBI PeLICHUS! YYSOHbIX M TO3HABATEIbHBIX 3a/1ad, CAMOCTOSATEILHO COCTABIIATh HIIH
KOPPEKTUPOBATh TPEUIOKCHHBIH aJTOPUTM JCHCTBUN MPH BBHIMOJHEHUH 33JIaHUN C yYETOM IMOITydeHUS
HOBBIX 3HaHUH 00 U3yuaeMbIX 00BEKTaX — BEIIECTBAX M PEAKIIUSIX, OLICHUBATH COOTBETCTBHE MOJTYYCHHOTO
pe3yiibTaTa 3asBICHHOMN IeJIM, YMEHUE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MpeJiaracMpic B
YCJIOBUH 3aaHUM.

NOPEIMETHBIE PE3YJIbTATDBI

B cocraBe npeaMETHBIX pe3yNbTaTOB IO OCBOCHHIO 0053aTENILHOTO COACP KaHMsl, YCTAHOBJICHHOTO
JAaHHOH (enepanbHON paboyel MporpaMMON, BBIJIEISIOT: OCBOSHHBIE O0YYArOIIMMUCS HAyYHBIE 3HAHUS,
YMEHHS ¥ CIIOCOOBI JIEUCTBUH, BUABI JEATEIHLHOCTH IO TOJYYSHHIO HOBOTO 3HAHUS, €0 HHTEPIIPETALINH,
IPeoOpa30BaHUIO ¥ IPUMEHEHUIO B Pa3JIUYHBIX YUYEOHBIX U HOBBIX CHTYaIIHSX.

K konmy oOydenust B 8 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMUPOBAHHOCTh Y O0YUAIOIIMXCS YMEHHIA:



PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKHUX MOHATHH: aTOM, MOJIEKYJa, XUMHUYECKUN SIIEMEHT,
MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAS ), BaJIEHTHOCTbD,
OTHOCHUTEJIbHAs] aTOMHAs M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasi JOJISi XMMHYECKOTO 3JEMEHTa B COCAMHEHHWH, MOJIIPHBIM OO0BEM, OKCHJ,
KHCJIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPHIATENBHOCTb, CTEMEHb OKHUCIIECHHUS, XUMHUYECKas
peakuus, kmaccu(uKalys peaklUid: peaklUHd COeIUHEHUS, PEaKUUH DPas3JOXKEHHUs, PEeaKIUH
3aMeIIeHHs], peaKuy OOMeHa, 3K30- U SHAOTEPMHUYECKHE PEaKIMH, TEMIOBOH A3 PEKT peakuH,
SIIPO aToOMa, SJIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTallb, painyC aToMa, XHMUYECKasi CBSI3b,
MOJISIPHAS. W HETOJISIpHAs KOBAJICHTHAs CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBas J0J1s1 BelecTBa (IPOICHTHAS KOHIIGHTPAIINs) B paCTBOPE;

WJLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSATHH W MPUMEHSTH OTH TOHITHS
MIPH OTIMCAHUU BEIECTB U UX MIPEBPAICHUN;

WCTIOJh30BaTh XUMHUYECKYI0 CHMBOJIMKY IJISI COCTaBJieHHsS (hOpMyINl BEIIECTB W YpaBHEHHU
XUMHYECKUX PEaKITHii;

OTIPE/IETISITh BAIEGHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENICHh OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAJIEKHOCTD BEIIECTB K OINMPENEIEHHOMY KIIACCY
COeTMHEHHH 110 (hopMyIiaM, BUJI XUMUIECKOH CBsI3M (KOBAJICHTHAS M MOHHAS) B HEOPTaHMYECKUX
COCTMHEHMSIX;

packpbiBaTh cMbich [lepuoanueckoro 3akoHa J[. V1. MeHeneeBa: 1eMOHCTpUPOBATh IOHUMaHuE
MIEPUOANYECKO 3aBHCHMOCTH CBOMCTB XHUMHUYECKHX DJEMEHTOB OT WX TIIOJIOKEHUS B
Ileprogmueckoil cucreMe, 3aKOHOB COXpPAaHEHHS MAacChl BEIECTB, IOCTOSTHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOTO yUeHHs, 3aKOHa ABOTaIpo;

ONHCHIBATh M XapaKTepu3oBaTh TabmmuHyio QGopmy lleprommyueckoil cMCTEMbl XMMHUYECKHX
3JIEMEHTOB: pa3jiNdaTh MOHATHS «TJaBHAs moArpymma (A-rpymma)» U «moOovHasi MOoATpyIIa
(b-rpymma)», mManele ¥ OOJBIINE MEPUOIbI, COOTHOCUTH 00O3HAUEHHS, KOTOPhIE MMEIOTCS B
tabmure «llepromudeckas cuctemMa XuMuaeckux 35eMeHToB J[. V. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHUSI aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3apsij siapa, odiiee
YHUCIIO JEKTPOHOB M pacHpeiefieHNe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIacCH(PHUIIMPOBATH XUMUYECKHE FIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XUMHUUECKHE PEaKIIUN
(110 YUCIy ¥ cOCTaBy yYacTBYIOIIUX B PEAKIMH BEIIECTB, TI0 TEIUIOBOMY 3P QEKTY);
XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECCTB PA3IUYHBIX KJIACCOB,
MOJTBEPKAasl ONMHMCAaHUE TPUMEpPaMH MOJIEKYJISAPHBIX YpaBHEHUH  COOTBETCTBYIOLIUX
XUMHMYECKHX PEaKIIUii;

MIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT KX KAayeCTBEHHOTO COCTaBa,
BO3MOKHOCTHU MPOTEKaHHUS XUMHUYECKUX MPEBPAIICHUH B pa3IMUHbIX YCIOBHUSX;

BBIUMCIISITh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIIO
XHUMHYECKOro djeMeHTa 1Mo (opMmyse COeTUHEHUs, MAaCCOBYIO NOJIO BEIECTBA B PacTBOPE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN PEaKIIuy;

MIPUMEHATH OCHOBHBIE ONIEPAIlUN MBICIIUTENBHON JEATENbHOCTH — aHAJIN3 M CUHTE3, CPaBHEHHUE,
000011IeHre, CHCTEeMaTH3aIIMI0, KIacCH(HUKAINIO, BEISIBICHHE TPUUYNHHO-CICICTBEHHBIX CBA3CH
— A7 U3YyYEHUS CBOWCTB BEIIECTB M XMMUYECKHX PEAKIHH, €CTECTBEHHO-HayYHBIE METOMbI
NO3HaHUsI — HaOmIoJeHne, H3MEpeHre, MOJACIMPOBAaHHEe, OJKCIEPUMEHT (peanbHBId |
MBICJICHHBI);

CJIEOBATh MPaBUIIaM TOJIb30BaHHUS XUMHUYECKOW MOCYI0H 1 T1abopaTopHBIM 000pyAOBaHUEM, &
TaKKe MpaBuiaM 00paIICHHs C BEIECTBAMH B COOTBETCTBHH C HHCTPYKIHSIMU 10 BBITIOJTHEHUIO
71a00paTOPHBIX XMMUYECKUX ONBITOB IO MOJYYEHHIO W COOMPAHMIO ra3000pa3HBIX BEIIECTB
(Bomoposa M KHCIOpOAa), MPUTOTOBICHHIO PACTBOPOB C ONpelesIEHHON MaccoBOM Aonei
pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh W MPOBOAHTH XUMHUYECKHE O3KCIIEPUMEHTHI I10
pacrio3HaBaHUIO pACTBOPOB IMENOYEed H KHCIOT C TIOMOINBI0 HWHIWKATOPOB (JIaKMYC,
(heHondTanenH, METUIOPAHXK U JPYTHE).



K xonmy oOyuenus B 9 kiacce mpeaMeTHBIE pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI OTpaKaThb
c(OPMHUPOBAHHOCTD Y O0YHAIOLINXCS YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX MOHSATUN: XUMUYECKUN DIIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHWOH, I[IPOCTOE  BEUIECTBO, CIIO)KHOE  BEIIECTBO, BaJEHTHOCTb,
3JEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIICHUS, XMMHYECKas peakiys, XUMHUYecKas CBA3b,
TETI0BOH 3((eKT peakuu, MOJIb, MOJIAPHBIA 00BEM, PACTBOP, SIIEKTPOIUTHI, HEAIEKTPOIIHUTHL,
JNEKTPOJINTHYECKAs UCCOLMAINSA, PeaKIMd HOHHOTO OOMEHa, KaTalnu3aTop, XMMHYECKOe
paBHOBecHe, OOpaTHMble W HeoOpaTUMble PEAKUUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkIuy, OKHUCIHUTEIh, BOCCTAHOBUTENb, OKHCICHHWE U BOCCTAHOBIICHUE, AaJUIOTPOIHS,
aM(pOTEepHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAs, MOHHAS, METAJUTMYECKAs ), KPUCTAITHYECKast
pemérka, KOppO3Ws METaIOB, CIUIaBBl, CKOPOCTh XUMHUYECKOH peakIuu, TpeaelbHO
nonyctuMas konueHnTpanus [1IJIK Bemectsa;

WLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHSATHH W MPUMEHSTH OTH MOHITHS
MIPH OTIMCAaHUU BEIECTB U UX MIPEBPAICHHN;

WCTIOJh30BaTh XUMHUYECKYI0 CHMBOJIMKY IJISI COCTaBJieHHsS (HOpMyINl BEIIECTB W YpaBHEHHU
XUMHYECKUX PEaKITHii;

OTIpEeIETNATh BAJCHTHOCTh WM CTENEHb OKHCICHWS XWMHYECKHX JJIEMEHTOB B COEIWHEHHSX
Pa3IMYHOTO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEeAeIEHHOMY KIAcCy COETUHEHHU IO
(hopMynam, BUJ XUMHYECKOU CBS3H (KOBaJICHTHAs, HOHHASA, METAJUNTNYECKAsi) B HEOPTaHUIECKIX
COEIMHEHHAX, 3apsi/i MOHA M0 XUMHUYecKord (Qopmyre, XxapakTep Cpeasl B BOJHBIX pacTBOpax
HEOPTaHWYECKHUX COSAMHEHWH, TUI KPUCTAINTNIECKON pEemIéTKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbici Ilepuonmnueckoro 3akoHa JI. M. MeHneneeBa W JIEMOHCTPUPOBATH €T0
MOHMMaHHUe: ONHCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy llepmommdeckoit cuctemsbl
XUMHYECKUX DJIEMEHTOB: Pa3jIndaTh MOHATHS «TJaBHAs Hoarpynmna (A-rpymnmna)» u «o0odHast
nonarpynma (b-rpymma)y, Manple W OOJbIINE TEPHOABI, COOTHOCHTh OOO3HAa4YeHHS, KOTOpHIE
UMEIOTCSl B MEPHOAMYECKON TabIHIe, C YUCIOBBIMUA XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siupa, obIiee YUCIIo 3JIEKTPOHOB U paclpeieieHne nx
T0 DJIEKTPOHHBIM CJIOSIM), OOBACHATH 00IITHe 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB JIEMEHTOB
U UX COeIMHEHHH B IpejesiaX MalbIX IMEepHOJIOB U TIaBHBIX MOJATPYII C YIETOM CTPOCHHS UX
aTOMOB;

KJIacCU(PHUIMPOBATh XUMUYECKUE DIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XHMUIECKUE PEaKIInU
(Mo 4mWcny M COCTaBy Y4YacTBYIONIMX B DPEaKIMH BEIIECTB, 1O TemioBoMy 3¢dekry, 1o
M3MEHEHHIO CTENIeHEeH OKUCIEeHNS XUMUYECKUX JJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOLIME M CHEHU(PUUIECKUE XMMHUYECKUE CBOWCTBA MPOCTHIX M
CJIOKHBIX BEIIECTB, MOATBEPK/1asi ONMCaHNE TPUMEPaMH MOJIEKYJIIPHBIX U HOHHBIX YpaBHEHUH
COOTBETCTBYIOLINX XUMUYECKHX PEAKLINM;

COCTaBJIATh YPaBHEHUS dJIEKTPOIMTHUECKON AMCCOIMALIUY KHUCIIOT, IeJI04Yel U colei, MoJHbIe
Y COKpaIEHHbIC ypaBHEHUS PEaKIii HOHHOTO 0OMEeHa, ypaBHEHUS PEaKIHiA, TOATBEPKIAIOIIIX
CYILIECTBOBAHUE T€HETHUUECKOM CBA3M MEX/y BEIECTBAMH Pa3IMUHBIX KJIaCCOB,

packpbIBaTh  CYIIHOCTh  OKHUCJIMTEIbHO-BOCCTAHOBMUTENBHBIX  pPEAaKLUUH  [OCPEACTBOM
COCTaBJICHHSI DIICKTPOHHOTO OanaHca dTHX PeaKuii;

IIPOrHO3MPOBATh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MO>KHOCTH IPOTEKAHNUS
XUMUYECKUX MPEBPAIICHUHN B pa3IMYHBIX YCIOBUSX;

BBIUNCIISITh OTHOCHUTENBHYIO0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIIO
XHUMUYECKOro 3JeMeHTa Mo (opMmyse COeOTUHEHUs, MAaCCOBYIO NOJIO BEIIECTBA B PacTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaklny;

coOJII0aTh MpaBUIIa MOJB30BAHUS XUMUYECKON MOCYI0H U TabOpaTOpHEIM 000pyIOBaHUEM, a
TaKKe MpaBuiia oOpaIeHusl C BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIMSAMHU TI0 BBITIOJTHEHHIO
na00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUI0O U COOMPaHHI0 Tra3000pa3HBIX BEUIECTB
(aMMMaKa 1 yTJIEKHCIIOTO Ta3a);



MPOBOJUTH PEAKIMM, TOATBEP)KIAIOIINE KaueCTBEHHBIH COCTAaB pa3jM4YHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJIOPUA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdaT-, cuaukar-,
cynabdar-, TUAPOKCHUA-MOHBI, KATHOHBI aMMOHHMA ¥ HWOHBI HM3YYCHHBIX METaJJIOB,
MPUCYTCTBYIOIIME B BOAHBIX PacTBOPaX HEOPraHNYECKUX BEIIECTB;

MIPUMEHATH OCHOBHBIE ONIEPAIIUN MBICIIUTENBHON JEATENPHOCTH — aHATIN3 ¥ CUHTE3, CPaBHEHHUE,
000011IeHHe, CUCTEMATH3alMIO, BBISIBICHUE MTPUIMHHO-CIICACTBEHHBIX CBS3CH — ISl U3YUYCHUS
CBOMCTB BEIIECTB M XHMMUYECKMX pEaKLUi, €CTECTBEHHO-HAayYHbIE METOJAbl MO3HAHMUA —
HaOII0IeHNe, U3MEPEHUE, MOJCITUPOBAHUE, SKCIIEPUMEHT (peasbHBIN U MBICIICHHBIH).



TEMATHUYECKOE IIVTAHUPOBAHMUE

8 KJIACC
KosmmuecTBO yacos
Ne HaumenoBanue pa3aesoB u
KontpoabHbie
n/m TeM NPOrpaMmbl Bcero
padoThI
Pazpnean 1. [lepBoHavyanbHble XMMHYECKUE NOHATHSA
Xumust — BakHast 001aCTh
11 €CTECTBO3HAHUS U 5
’ MIPaKTHYECKOM JeATENbHOCTH
YeJI0BeKa
BemectBa u xumuueckue
1.2 15 1
peakuuu
Uroro mo paznemy 20

Pa3zgen 2. BaxkHeiiue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bosnyx. Kucnopoa. Ilousarue

2.1 6
00 oxcugax
29 Bonopoa. ITonsitie o kuciaorax 2
’ U COJISAX
73 Bopa. PactBops!. [Tonsitie 00 5 1

OCHOBAaHHAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HeOpI‘aHI/I‘ICCKI/IX COCAMHCHUU

Uroro mo paznemy 30

IIpakTu4yeckue
padoThl

DJIeKTPOHHBIE (M (ppoBbIe)
o0pa3oBaTe/ibHbIEe pecypchl

https://m.edso0o.rw/YNVIX660G

https://m.edsoo.ru/ONNXR1VFO

https://m.edsoo.ru/DSBORTY30

https://m.eds00.1u/5D61JZ6PS

https://m.edsoo.ru/M1315KJBM

https://m.eds00.ru/0OTSASMOWT

Pazgen 3. Ilepuoanuecknii 3axon u [lepuoanyeckas cucrema xumudeckux 3jeMeHToB I, . MenaeneeBa. CTpoeHue aToMOB.

Xumnuyeckas cBsa3b. OKHCIUTEILHO-BOCCTAHOBUTEIbLHbIE pe€aKkuumn

Ilepuoauueckuii 3aKoH 1
3.1 [lepnoaunueckas cucrema 7
XAMHYECKUX deMeHToB JI. 1.

https://m.edsoo.rt/TCBIBVWEZ


https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ

MenneneeBa. CTpoeHue aToMa

XHAMHYECKas CBI3b.
3.2 OKUCIUTEIBHO- 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTaHOBHUTEIbHBIE PEAKIIUN

Hroro o pazneny 15 https://m.edsoo.rut/LRY WBJPES
PesepBHOE Bpems 3 https://m.edsoo.rw/KQBD02J69
OBUIEE KOJIMYECTBO YACOB 68 5 5
I10 ITPOT'PAMME
9 KJIACC
KonnuyecTBo 4acoB
Ne HaunmMeHoBaHuUe pa3aesioB U DJIeKTPOHHBbIE (N (ppoBbIE)
Kontpoabusie  IIpakTtudeckue
n/m  TeM NPorpaMMsl Bcero o0pa3oBaTeJIbHbIE PeCypChI

padoThI padoTsl

Paznen 1. BemecTBO M XMMHU4YeCKHE peaKIUl

[loBTOpenue u yriybnenue
1.1 3HaHWN OCHOBHBIX Pa3ZeiioB 5 1 https://m.edsoo.rt/EQETUT35Z
Kypca 8 kiacca

OCHOBHbIE 3aKOHOMEPHOCTH

1.2 . 4 https://m.edsoo.ru/AFN4LWG7U
XUMHYECKUX PEaKIuit
DeKTpoNUTHYECKAS
1.3 IUcconMarusi. X UMHIECKHE 8 1 1 https://m.edsoo.ru/KODURS0VV
peaKiuy B pacTBOpax
Hroro no pazneny 17

Paznena 2. HemeTa bl M HX cOeIMHEHUS

OO6mas XxapakTepucTHKa
2.1 XAMHYECKUX 21eMeHTOB VIIA- 4 1 https://m.edsoo.ru/ZTN1F7001
rpymisl. ["anorenst


https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI

OO0mr1ast XxapakTepUCTHKA
2.2 XUMHUUYECKUX DJIEMEHTOB VIA-
rpynmsl. Cepa U €€ coeTMHeHNS

OO0m1as XapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB VA-

2.3 rpynmsl. A3oT, ocdop u ux
COC/IMHEHHUS
OO0mrast XapakTepUCTHKA

24 XUMUYECKUX 3JIEeMEHTOB [V A-

rpynnsl. YIJIepoa U KpEMHUH U
HX COeTMHEHUS

Hroro no pazaeny

Paznen 3. Merasiibl 1 HX COeMHEHUS
3.1 OO01me cBOMCTBA METAJLIOB

39 Baknenmme MeTaisl 1 UX
' COEMHEHUS

Hroro no pazaeny

Paznen 4. Xumus v okpy:kamas cpeaa

4.1 BeH.IeCTBa " MaTcpuajibl B

’KU3HU YEJIOBEKA
Hroro no pazaeny

PezepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

25

16

20

68

https://m.edsoo.ru/P3DHMFB09

https://m.eds00.ri/VOXDOUX2S

https://m.eds00.1u/JPJ200VIX

https://m.edsoo.ru/GHV2L6NJS

https://m.edsoo.rt/EFKQWOI9HZI

https://m.edsoo.rt/TENBWEF7Y

https://m.edsoo.r/FYSRY75R9


https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INOYPOUYHOE IIVTAHUPOBAHME

8 KVIACC
KonnuyecTBo 4acoB
Ne Hara DJIeKTPOHHbIe UG POBbIE
Tema ypoka Kontpoabubie  IIpakTtudeckue
n/n Bcero H3y4YeHUusl  00pa3oBaTeJbHbIE PeCypChl

padoThI padoTsl

10

11

12

IIpeamet xumuu. Posb XuMuu B 5KU3HU
yejgoBeka. Tena u BelecTBa

[TonsiTHE O METOIAX MTO3HAHUS B
XUMUHU

[Ipaktuueckas padbora Ne 1 «IIpaBumna
paboTHI B JTA0OPATOPHUH U TIPHEMBI
oOparieHus ¢ 1abopaTOPHBIM
000pyIOBaHHEMY

YucTele BemecTBa U cMecH. CriocoObl
pazzaeneHus: cMeceit

IIpaktrueckas padora Ne 2
«Paznenenne cmeceil (Ha mpumepe
OYHCTKHU TIOBAPEHHOI COJIHN)»

ATOMBI U MOJIEKYJIBI

XUMUYECKHE IIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX DIIEMEHTOB

[IpocTeie U coKHBIE BelllecTBa
ATOMHO-MOJIEKYJIIPHOE YUCHHE

3aKOH MTOCTOSTHCTBA COCTABa BEIIECTB.
Xumuueckas ¢popmyna. BanentHocTh
4TOMOB XUMUYECKUX DJIEMEHTOB
OTtHOocuTENBHAsA aTOMHAas Macca.
OTtHocuTeNbHAsE MOJICKYJISIpHAst Macca

MaccoBas 1011 XUMHYECKOTO

https://m.edsoo.ru/L.62DS2CZR

https://m.eds00.ru/9ZJAEW050

https://m.edsoo.ru/LSEW4353D

https://m.edsoo.ru/6TME21FW&

https://m.edsoo.ru/K3L. SSMCRY

https://m.edsoo.ru/BLS04WTBS
https://m.edsoo.ru/AH3D4DNAX

https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/IMOBJ3QZ5

https://m.edsoo.ru/IMC496F X6

https://m.edsoo.ru/PIZPCIMDX

https://m.edsoo.ru/GHV58QMVE



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE

13

14

15

16

17

18

19

20

21

22

23

24

3JEMEHTA B COEAUHEHUH
KonunuectBo BemecTa. Moiib.
MoumnsipHas Macca

dusnyeckue 1 XUMHUYECKUE SIBJICHUS.
XuMuueckasi peakius

[Ipu3Haku 1 ycaoBus OpOTEKaHUA
XUMHUYECKUX PEAKLIMM

3aK0H COXpaHEHUS MacChl BEIIECTB.
XUMHUUYECKHUE YPABHEHUS
Brruucnenust Konu4ecTBa, Macchl

BEIECTBA MO0 YPaBHEHUSAM
XUMUYECKUX PEAKIIMM

Knaccudukarus XuMIaecKuX peakiui

(coenuHeHUs, pa3IOKESHHUS,
3aMeIIeHHsI, 0OMeHa)

M. B. JIoMOHOCOB — y4EHBI-
sHimKiIoneauct. O6o0enne u
CHCTEMATH3aLMs 3HAHUN

Kontponbnas padora Nel mo teme
«BemmecTBa 1 XUMHYECKHE PEAKIIUN»

Bo3nyx — cmech razos. Cocrtas
Bo3ayxa. Kucnmopon — anemMeHT u
npocToe BemiecTBo. O30H
duznyecKue U XMMUYECKHE CBOUCTBA
KHCIopoaa (peakiiuy OKUCIICHHUS,
ropenue). [lonsiTie 06 oxcumax
Crioco0bI TOTy4YeHHs KHCIOPO/a B
71a00paTOPUH U TIPOMBIIIIEHHOCTH.
IIpumeHeHue kuciopona

TemnoBoii a3pdekT Xxumuueckon

https://m.edsoo.ru/368UNLSY?2

https://m.edsoo.ru/YZMES6ATH

https://m.edsoo.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.r/LUY9U3EQE

https://m.edsoo.ru/[L4807L.AGB

https://m.edsoo.ru/P1IWARH3AB

https://m.edsoo.ru/ON62SNERU

https://m.edsoo.ru/XONONRNI1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.:w/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX


https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

25

26

27

28

29

30

31

32

33

34

35

36

peaKLyy, IOHATHE O
TEPMOXUMUYECKOM YPABHEHUH, IK30-
1 SHIOTEPMHUYECKUX PEAKLUAX

TormBo (HedTh, yroas 1 MeTaH).
3arpsizHeHHE BO3JlyXa, COCOOBI €T0
NPEAOTBPAIICHUS

[IpakTuueckas padora Ne 3 o Teme
«ITomy4enne u cobupanme KUCIOPOa,
M3YUYEHHE €T0 CBOKCTBY

Bonxopon — anemeHT u npocroe
BellecTBo. Haxoxaenue B npupoae
du3nyecKkre 1 XUMHYCCKUE CBOMCTBA
Bogopona. [Ipumenenue Bomopoaa
TlonsTHE O KUCIIOTAX M COJISIX
Croco6bI TOTydeHUs BOJIOPO/Ia B
nabopaTtopuu

[Ipaktuueckas padora Ne 4 o Teme
«Ilomydenre u coOnpanue BoIOpoaa,
HU3YyYEHUE ETO CBOKCTBY

ModsipHbIii 00BEM ra30B. 3aKoH
ABoraapo

Brrurcnenust 00b€Ma, KONHMYECTBA
BEIIIECTBA ra3a M0 €Tr0 U3BECTHOMY
KOJIMUYECTBY BEIIECTBA WK 00BbEMY
Borunciennst 00EMOB ra3oB IO
YPABHEHUIO PEAKLIUU HA OCHOBE
3aK0HAa 00BEMHBIX OTHOIICHHH ra30B
duznueckre U XUMHUYECKUE CBOMCTBA
BO/JIbI

CocraB ocHoBauuii. [Tousrtue 00

https://m.edsoo.ru/USNYSUUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.rt/WD392ACWB

https://m.edsoo.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.eds00.rui/COTOYUCIP

https://m.eds00.1u/SS3IWAX33K

https://m.eds00.ru/M3KSO1QDQ

https://m.edsoo0.ru/MXGOY304M

https://m.eds0o0.ri/9TQSAXABY

https://m.eds00.ru/7AOGFZK4R

https://m.edsoo.ri/IXB2W6IVL


https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
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39

40

41

42

43

44

45

46

47

HWHIUKATOpax

Bona xak pactBopuTelb.
HaCI)IIHeHHBIe 1 HECHACBIIICHHBIC
pacTBOpBl. MaccoBast 10JIs BEIIECTBA B
pacTBope

[IpakTrueckas padora Ne 5 o Teme
«IIpuroToBneHne pacTBOPOB C
onpeeIEHHON MaccoBOM JoJiei
pacTBOPEHHOTO BEILIECTBA

KonTponbras pabora Ne2 o teme
«Kucaopon. Bogopon. Boga»
Oxkcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

ITonydyeHue U XMMUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(l)OTepHI)IX
OKCHJIOB

OcHOBaHUs: COCTaB, KIaccupuKanus,
HOMEHKJIaTypa

ITonydyeHue U XMMUYECKHE CBONCTBA
OCHOBaHMI

Kucnorsr: COCTaB, KJ'IaCCI/I(bI/IKaLII/ISI,
HOMCHKJIaTypa

ITonyuyeHue u XuMHUYECKHE CBOMCTBA
KHCJIOT

Comnu (cpeanue): HOMEHKIIATypa,
CIOCOOBI MOTYYEHUS, XHMUIECKHE
CBOICTBa

IIpaktrueckas padora Ne 6. Perenne
OKCIICPUMCEHTAJIBHBIX 3a/1a4 110 TEMC
«OCHOBHBIE KJIacChl HEOPTaHMYECKUX
COEJIMHEHUI»

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/ WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edsoo.ru/5STFSJINAY

https://m.edsoo.ru/8JAZ9YWS?2

https://m.edsoo.ru/SU397HUSC

https://m.edsoo.rt/GDIA28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45SW

https://m.edsoo.ru/JSNUIMI9TJ

https://m.edsoo.ru/58D13JF7V



https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
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57

58

I'eneTnueckas CBsI3b MEXKIY KJIaCCaMU
HEOPraHUYECKUX COESUHEHUI

O0001IEeHNE U CHCTEMATH3AIHAS
3HAHUN

KonTponbHas pabora Ne3 mo teme
"OCHOBHBIE KJTACCHI HEOPTAHUIECKHIX
coeuHeHun"

HepBBIe IIOIIBITKH Knaccn(buxaunn
XAMHYECKHX 3JIeMeHTOB. [loHsTHE O
rpymnnax CXOAHBIX 3JICMCHTOB

Ilepuoanueckuii 3aK0H 1
Ilepuonnueckas cucreMa XUMHYECKUX
anemenTtoB JI. 1. MenneneeBa

IIepuonsl, rpymniibl, NOATPYIIIbI

Crpoenne atomoB. COCTaB aTOMHBIX
snep. zoTomnsl

CtpoeHue 3IeKTPOHHBIX 000JI0UeK
aToMoB 3j1eMeHTOB Ilepuoanueckoit
cucremsl [. 1. Menaeneesa

XapakTepucTHUKa XHUMHUYECKOTO
3JIEMEHTA T10 €ro MOJIOKEHHUIO B
IIepuonnueckoii cucreme [1. Y.
Menneneena

3nauenue [lepuoanyeckoro 3akoHa
ULl pa3BUTHSI HAYKU U IIPakTuKy. /1.
1. MenneneeB — y4€HbIi, Ie1aror u
rpaXJaHuH

Pezepsuslii ypok. O0o0mmeHune u
CHCTEMAaTH3aLMS 3HAHNH /
Bcepoccuiickas nmpoBepouHast paborta

https://m.edsoo.ru/YDS6ZRE31

https://m.edsoo.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD

https://m.edsoo.rui/COV3CC214

https://m.edsoo.ru/X9F1NR3US8

https://m.edsoo.ru/NQMWWIRXN

https://m.edsoo.rt/IMUDOMRSH

https://m.eds00.:u/T9SYNVEB2

https://m.edsoo.ru/YIPO4OMDX

https://m.edsoo.ru/SZD8XEQOP

https://m.edsoo.ru/ZCQTRPO8Y



https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
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KontponbsHas pabota Ne4 o Teme
«Ctpoenue atoMa. XuMUYeCKast
cBs3b» / Beepoccuiickas npoBepovHas
pabora

DNEeKTPOOTPHUIIATENHHOCTh AaTOMOB
XUMUYECKUX JIEMEHTOB

Honnas xumudeckas cBsI3b

KoBasieHTHas MOJIIpHAS XUMUYECKast
CBA3b

KOBaJ'IeHTHaH HeHOJIS[pHaSI XUMHUYCCKaA
CBSI3b

CrelneHp OKHCIIEHUS
OKHUCIUTEILHO-BOCCTAHOBUTEILHBIE
peaxun

OKHCIUTEIN U BOCCTAHOBUTEIIHN
PesepBHbiii ypok. O0o0ICHNE U
CHCTEMAaTH3aLMs 3HAHUHI 10 TEME
«CtpoeHne aTroMa. XuUMHIECKast
CBSI3bY»

PesepBHbiii ypok. O0o0ICHNE U
CHCTEeMaTH3alus 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

9 KJIACC

Ne
n/n

KoaunuecTBO Yacon

Tema ypoka

Bcero

Ilepuonnueckuii 3aKoH.

Kontpoabubie IlpakTudeckue

https://m.edsoo.ru/FTIZF99WF

https://m.edsoo.ru/HZA110EDS
https://m.edsoo.ru/3SY1RJKVI

https://m.edsoo.rt/EOL3IMT2AE

https://m.eds00.ru/9Y VR3FUXI

https://m.edsoo.ru/RA6CVXM66

https://m.edsoo.ru/ZXNCA7DOZ

https://m.edsoo.ru/QPS46Z5PU

https://m.edsoo.ru/4RH7M35NF

https://m.edsoo.ru/7DNRBZ948

JJIeKTpOHHBbIe HU(POBBIE
o0pa3oBaTe/ibHbIe pecypchl

https://m.edsoo.ru/ECRKA9OAY



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/ECRKA9OAY

10

Ilepuoauueckas cucrema
XUMUYECKUX 31eMeHToB J[. U.
Menneneena

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKUX JIEMEHTOB
MIEPBBIX TPEX NEPUOIOB

Knaccudukarnus u
HOMEHKJIaTypa HEOPraHHYECKUX
BEIECTB

Buapl XUuMHAYEeCKOM CBSI3U M THUIIBI
KPUCTAJUIMYECKUX PELIETOK

Kontponbnas padora Nel mo
teMe «lloBTOpEeHuEe u
yriIyOJeHne 3HaHUH OCHOBHBIX
pas3zesoB Kypca 8 Kiaccay

Knaccudukarms XuMiuaecknx
PeaKLuii 10 pa3IUYHbIM
MpU3HaKaM

ITonsTHe 0 ckopocTH
xuMuueckoit peakuuu. [Tonstue
O TOMOT'CHHBIX U TCTCPOTCHHBIX
peakumsx

ITonsTHE O XUMUYECKOM
paBHOBecuH. PaKTOPBI,
BIIUSIONINE HA CKOPOCTh
XUMHMYECKOHN peaKiuu u
MOJIOKEHNE XMMHUYECKOTO
paBHOBeCHUS

OKHUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIE PEAKITIH

Teopus ANEKTPOIUTHIECKON

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.rt/ WTO1WRA2Q

https://m.edso0.ru/UI4YSCFRV

https://m.edsoo.ru/J4X8ZN212

https:/m.edsoo.ru/X8XAETE2J

https://m.edso0.rt/6VLXCYY7N

https://m.edsoo.ru/H4FH7NZNM

https://m.edsoo.ru/648V11026

https://m.edsoo.ru/2KCYCLZ16



https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
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13

14

15

16

17

18

19

20

auccouuanuu. CUIbHBIE U
ciadble IIEKTPOIUTHI

HonHble ypaBHEHHS peakLuii

XUMHYCCKHE CBOMCTBA KHCIIOT U
OCHOBAHUM B CBETE
npeacTaBieHuit 00
AIEKTPOITUTHIECKOM
JIACCOLMAITIHT

XUMHYECKHE CBOMCTBA COJICH B
CBETE MPEJICTaBICHUHN 00
SIEKTPOIUTUYECKON
JIACCOLUAITIHT

ITonsTue o rugposuse coyen

O000111eHIE U CUCTEMATU3AIHAS
3HAHUN

IIpaxtraeckas padora Ne 1.
«Pemenue OKCIICPUMECHTAJIBHBIX
3a1au»

Kontponbnas padota Ne2 mo
TeMe « IIEKTPOTUTHICCKAS
JUcconranys. XuMHU4ecKre
peaxknuu B pacTBOpax»

OO0mmas XxapakTepucTHKa
rajJJOreHOB. XUMHUYECKHE
CBOICTBa Ha MpUMepeE XJIopa

Xnopooaopoa. ConsHas
KHMCJI0Ta, XUMUYECKHE CBOMCTBA,
MOJIy4eHre, MPUMEHEHHUE
[IpakTuueckas padora Ne 2 o

teMe «llonmyueHue consiHoOR
KHUCJIOTBI, U3y4EHHUE €€ CBOMCTBY»

https://m.edsoo.ru/VN2SBINIR

https://m.edsoo.ru/8HH81YVXI

https://m.edsoo.ru/ETD5QTS4G

https://m.edsoo.ru/9JFRAVESW

https://m.edsoo.rt/FEEIZRMBG

https://m.edsoo.ru/7VXTFHIT4

https://m.edsoo.rt/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edso0.:t/CWVSHCD2M

https://m.edsoo.rt/PVEXTYWEG


https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
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22
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26

27

28

29

Brruncnenwns o ypaBHEHUSAM
XUMUYECKUX PEAKIINMA, eCITH OIUH
W3 peareHToB JaH B N30BITKE

OO0mas xapaKTepucTHKa
aneMeHToB VIA-rpynms

AnnoTporHbie MOIU(DUKAITIN
cepsl. Haxoxaenue cepsl u eé
COEJIMHEHUM B TIPUPO/IE.
XHUMHUYECKUE CBOUCTBA CEPBI
CepoB0o0pOI, CTPOCHHE,
(hm3nUecKue U XUMHUYECKUE
CBOMCTBA

Oxcupsl ceprl. CepHas KHCIIOTA,
¢$u3nUecKue 1 XUMHYECKHE
CBOIiCTBa, IPMEHEHHE

XVUMUYECKHE PEaKIINH, JICHKAIIE
B OCHOBC NPOMBIIIJICHHOI'O
croco0a MoTy4YeHus] CEpHOM
KHCJIOTBL. XMMHAYECKOE
3arpsI3HEHHUE OKPYIKaIOIIeH
CpeIbl COSTMHEHUSIMHU CEPBI

Brruncienne MaccoBoi 1011
BBIXO/Ia TIPOYKTA PEaAKIIHH
OO6mas XxapakTeprucTHKa
3neMeHToB VA-rpynmsl. A3oT,
pacrpocTpaHeHHE B IPUPOJIE,
(du3nUecKue 1 XUMHYECKHE
CBOICTBa

AMMuax, ero pusnueckue u
XHUMHYECKHE CBOMCTRBA,
MOJIyYCHHUE U IPUMEHEHUE

https://m.edsoo.ru/4BI5SH070F

https://m.edsoo.rt/VMWKERSEP

https://m.edsoo.ru/CX10EUSPO

https://m.edsoo.rt/ECGX2B40W

https://m.edsoo.ruw/ULRFIL.CHH1

https://m.edsoo.ru/H7FT3INON4

https://m.edsoo.ru/HSJE186 WN

https://m.edsoo.r i/ WAHRMB976

https://m.edsoo.rw/HZAYESF13


https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
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31
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38

IIpaktrueckas padora Ne 3 o
teMe «llomydyeHne ammuaka,
W3YYECHHE €TO CBOHCTB

A30THas KUCJI0Ta, €€
(1)H3PI‘IGCKI/IC U XUMHUYCCKUC
CBOWCTBa

Hcronb30BaHue HUTPATOB U
coJIell aMMOHMSI B KaYECTBE
MHUHEPaJIbHBIX YA0OpEHUH.
XuMuueckoe 3arps3HeHue
OKpY>Karollen cpesibl
COEAMHEHHSMH a30Ta

®dochop. Oxcun pocdopa (V) u
(hocdhopHas KUCIIOTA,
(bu3nuecKue 1 XUMHYECKHE
CBOIICTBa, TIOJTyYCHUE

HUcnonb3oBanue pochaToB B
Ka4eCTBE MUHEPAJIbHBIX
yI00peHwuii. 3arps3HeHue
MIPUPOTHOM cpefbl hocdaramMu
VYriepon, pacupocTpaHeHHe B
npupoje, Gu3ndecKue u
XUMUYECKUE CBOMCTBA
Oxcunsl yriepoaa, ux
bu3nyecKue 1 XUMHUYECKIE
CBOMCTBA. DKOJIOTUYECKHE
poOJIeMBbI, CBSI3aHHBIE C
okcugoMm yriepona (IV)
VYrosbHas KMCIOTA U €€ COJU

[paktuueckas padora Ne 4 o
teMe "[lomydeHue yriexkuciaoro

https://m.edsoo.ru/JORP641FJ

https://m.edsoo.ru/U2DYEDMYE

https://m.edso0.ru/SHBKCIQCB

https://m.edso0.rt/GDQJSO3WP

https://m.edsoo.rt/UAZ3HU65V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA

https://m.edso0.ru/G2HZXQGCS8


https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
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raza. KauectBeHHas peakiius Ha
kapOoHaT-HOH"

[TepBoHavabHBIC IOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COEJIMHEHHUSIX yriiepoja

Kpemnnii 1 ero coenvuHeHus

[paktuueckas padora Ne 5.
Pemenne sxcriepuMeHTATBHBIX
3aj1a4 1o Teme «BakHenme
HEMETaJIBl U UX COCTMHEHUS»

Kontponbnas padota Ne3 mo
TeMe «BaxxHelnne HeMeTallsl 1
UX COCTUHEHUS»

OO6mas XxapakTepucTHKa
XUMUYECKUX IJIEMEHTOB —
MeTaJI0B. MeTalinyeckas CBA3b
U METaJNInYecKast
KPUCTAILUTMYECKAS PEIIETKA.
®dusnyecKne CBONCTBA METAILIOB

XUMHYECKHE CBOMCTBA
METaJUIOB. DIEKTPOXUMUYECKUN
PAIl HANIPSHKEHU METaIOB
OO6mmwe crocoObl TOTydeHUs
meTaiioB. CrutaBbl. Beraucinenus
10 YPaBHEHUSAM XUMHUYECKIX
peaKkuuii, eciiv OA1H U3
pEareHTOB COACPKUT MPUMECH

[TonsTHE O KOPPO3UU METAIIIOB
[llenouynbIe MeTAIIIBI

OKCHIBI ¥ THAPOKCHIIBI HATPHUS U
KaJIust

https://m.eds00.ru/30TIZ109Z

https://m.edsoo.ru/75JXNHOI8

https://m.edsoo.rt/O7E8DOD7Z

https://m.eds00.1u/S85J9UGH3

https://m.edsoo.rt/XK1GYPCO1

https://m.edsoo.ri/Z7YRNPAEW

https://m.eds00.ru/G54GDQI2D

https://m.edsoo.ru/4FIGDOWOW
https://m.edsoo.ru/X1B4BPUW?2

https://m.edso0o0.r/Q4DX0G3U9



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
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[llenouHO3eMeETBLHBIE METAIIIBI —
KalbIIUM U MarHui

Baxneiime coequHeHUs
KaJIbITHS

O0001IeHE ¥ CUCTEMATH3AIAS
3HAHUN

JKEcTKOCTh BOIIBI U CIIOCOOBI €6
yCTpaHEHHUSI

[Ipaktuueckas padota Ne 6 o
Teme "JKECTKOCTh BOIBI U
METOJIbI €€ yCTpaHeHHs"

Amromuuunii

AmdoTepHBIe CBOICTBA OKCHAA U
THIPOKCHIA

Kenezo

OKCHIBL, TUAPOKCUJIBI U COJTA
xenesa (1) u xxenesa (I11)

O000111eHIE U CUCTEMATU3AIIHAS
3HAHUN

[IpakTrueckas padora Ne 7.
PemreHune sxcrepuMeHTAIBHBIX
3az1a4 o teme «BaxHeimue
METaJUIbl ¥ UX COCTUHEHUSD)

Brruncienus o ypaBHEHUSIM
XMMHMUYECKUX pEeaKLnil, €clii OOUH
13 peareHTOB JaH B U30BITKE WIIH
COIEPKUT MPUMECH.
Brruncienus MaccoBOM 0JIH
BBIXOJIa IPOAYKTA PEAKLINU

O0001IeHe 1 cucTeEMaTH3 Al

https://m.edsoo.rt/REOCDY 0K 6

https://m.edsoo.ru/CJIR96CMZA

https://m.eds00.ri/OSPXGGIBE

https://m.edsoo.rt/ WFMBEFTTTP

https://m.edsoo.ru/NFIROKB&J

https://m.edsoo.ru/9ZJ8RD1TV

https://m.edsoo.ru/NISKIIOJ5

https://m.edso0.ru/F20NJRSSR

https://m.edsoo.rt/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

https://m.eds00.:u/ZN7G0QSMX

https://m.edsoo.ru/AYD2HESITY

https://m.eds00.ru/BETO9VTKOP


https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
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3HaHUI

KontponbsHas pabota Ne4 1o
Teme «Baxueime MeTamibsl U
WX COeNUHEHUS

BemecTBa u maTepuaisl B
TMOBCEIHEBHOM KM3HU YEJIOBEKA
XUMHUYECKOE 3arpA3HEHUE
OKpY>Karolen cpebl

Ponp xumuu B perenun
9KOJIOTHICCKUX IMPOOIIEM
PesepBHerii ypok. O0o0mIeHre 1

cUCTeMaTH3aIns 3HaHUH

PesepBubIii ypok. O600mIeHNE U
CUCTEeMaTH3aIus 3HAHUH

PesepBHbrii ypok. O0o0IeHNE 1
CHCTEeMaTH3alus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I1O0
[MTPOT'PAMME

68

https://m.edsoo.ru/703C804GN

https://m.edso0.rt/OFI32JMTO

https://m.edso0.rt/9ANGYEYQI

https://m.edsoo.ru/18Q203Y28

https://m.edsoo.ru/DT1BAS5U4

https://m.edso0.1ru/P5S2TJZNXV

https://m.edsoo.ru/TMK36TJZG



https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon

NPOBEPSIEMOr0
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

1.10

2.1

2.2

23

IIpoBepsieMble peAMeTHBIE Pe3ybTaThl 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOIO 00111ero 00pa3oBaHus

ITo Teme: «IlepBoHavanbHBIE XUMUYECKHE TOHATHUS

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHI: aToM, MOJIEKyJa,
XUMHAYECKUH DIIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOAHOPOJIHAsSI), BaJCHTHOCTh, OTHOCHUTENbHAS aTOMHAasi U
MOJIEKYJISIpHas Macca, KOJMYECTBO BELIeCTBAa, MOJIb, MOJApHAs Macca,
MaccoBasi JOJsl XUMHYECKOTO 3JEMEHTa B COCAMHEHHHU, MOJIIPHBIA 00BEM,
XUMHYECKasi peakius, KIacCHU(UKaIus peakLuil: peakuud COEIUHEHMS,
peaKiuu pa3NoNKEHUs, PEaKIU¥ 3aMEelICHUs, peaklMu oOMeHa, DK30- W
SHIOTEPMUUECKHE PEaKIIUH, TEIUIOBOM 3P PEKT peaKiuu, pacTBOpP, MaccoBast
JI071s1 BelecTBa (MPOLIEHTHAS! KOHIEHTPALUs) B PacTBOPE

WITIOCTPUPOBATh  B3aHMOCBSI3b OCHOBHBIX ~XMMUYECKHX IOHATHH W
NPUMEHSTH 3T TOHITHUS P ONIMCAHUU BEIECTB U UX MPEBpaIeHu
UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIeHHs (JopMyT BelecTB
1 YpaBHEHMHA XMMHYECKUX PEaKIIUH

pacKpbIBaTh CMBICT 3aKOHOB COXPAHEHHUSI MAaccChl BEILECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKoHa ABOraipo

OTIPEIeNISATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COSAMHEHHSAX
KIacCUQUIMPOBATh XMMHUYECKHE peaknud (M0 4YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIUH BELIECCTB, MO TEIIIOBOMY P PEKTY)

BBIYUCIISITH OTHOCHUTEILHYIO MOJIEKYIISIPHYIO U MOJIIPHYIO MacChl BEIIECTB
BBIUUCISITH MAacCOBYIO JIOJIIO XHMHYECKOIO JJIeMeHTa 10 ¢opmyne
COCJIMHEHMS,

BBIUHCIISITH MaCCOBYIO J0JIFO BEILIECTBA B PaCTBOPE

NPUMEHATh €CTECTBEHHOHAy4YHbIE METOIbl IIO3HAHUS — HaOJIOAEHHE,
U3MepeHne, MOAEIUPOBAaHNE, SKCIIEPUMEHT (PeajbHbIM U MBICTICHHBIN)

ITo Teme: «BaxHelmne npencTaBUTeNTN HEOPTAHMUECKUX BEILIECTB
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHH: OKCHA, KHCJIOTa,
OCHOBAaHUE, COJIb

ONpeNeNiATh MPHUHAAJIECKHOCTh BEIIECTB K  ONpenesli€HHOMY  KJIaccy
COEIMHEHHH 10 popMyIam

Kﬂaccn(bnunposan; HCOPraHN4YCCKUC BCIICCTBA



2.4

25

2.6

2.7

3.1

3.2

33

34

3.5

3.6
3.7

XapakTepu30BaTh (OMUCHIBATH) OOIIHME XWMHYECKHE CBOMCTBA BEIIECCTB
Pa3IN4YHbIX KJIACCOB, MOATBEPKAAA ONMCAHUC IIPUMEPAMU MOJICKYJIAPHBIX

ypaBHeHHﬁ COOTBCTCTBYIOIINUX XUMUUYCCKUX peaKuHﬁ

IIPOrHO3UpPOBaATh CBOMCTBa B€OICCTB B 3aBHUCUMOCTH OT HUX Ka4CCTBCHHOI'O
COCTaBa, BO3MOXHOCTU TIPOTCKAHUA XHUMHUYCCKUX npeBpameHHﬁ B

Pa3JINYHBIX YCIOBUAX

CJIeIOBATh MPaBUJIaM IMOJIb30BAHUS XUMUYECKOU MOCYA0H U JIa0OpaTOPHBIM
o0opyJoBaHWEM, a TaKke TMpaBWjaaM oOpallleHHs C BeleCTBaMH B
COOTBETCTBMU C HWHCTPYKIMSMH TI0  BBITIOJHEHHIO  J1a00OpPaTOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYCHUIO U COOUPAHHIO Ta3000pa3HbIX BEIIECCTB
(Bomopona W KHCIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHON
MacCOBOHM J0JIeil pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M TPOBOIUTH
XUMHUYECKAE DKCIIEPUMEHTBI 10 PACIO3HABAHUWIO PACTBOPOB INENIOUCH U

KHCIIOT C TIOMOIIIBI0 HHIUKATOPOB (JTaKMyc, (heHoI]TamenH, METHIOPAHK H
ApyrHe)

MPOBOJUTE PACYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINN

ITo Teme: «Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHIECKAX
anementoB J[. M. MenneneeBa. CTpoeHne aTOMOB. XHWMHYECKas CBS3b.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC peaKkuumn»

PacKpeIBaTh CMBICI OCHOBHBIX XHMMHYECKUX IIOHATHH: SIpO aToMa,
AIIEKTPOHHBIN CJION aToMa, aTOMHAsi OpOUTAIlb, PAINYC aToMa, XUMHUYeCcKast
CBS3b, ToJIIpHast u HETOJsIpHAs KOBaJICHTHAs CBSI3b,
3JIEKTPOOTPULATENbHOCTb, MUOHHASI CBS3b, MOH, KAaTHOH, aHUOH, CTEIECHb

OKHUCJICHUA
maccmbnunposam XUMHUYCCKHE DJICMCHTHI

ONHKCHIBATh U XapakTepuszoBaTh TaOmmuHyro (opmy I[lepuomudeckoit
CHUCTEMbI XUMHUYECKHUX AJIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAS MOATPYIa
(Arpynma)» u «nobouHas moarpymnmna (brpymma)», «manbie» U «0obIIne)
TIePUOTBI

packpbiBaTh cmbici  Ilepuogamveckoro 3akoHa JI.M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHWE TIEPUOAMYCCKON 3aBHCHUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX MOJ0KeHus B [lepuoanueckoi cucreme
COOTHOCUTH 0003HAYCHMsI, KOTOPbIC UMEIOTCS B Tabmuie «[lepuoanyeckas
cucremMa xuMmuueckux oneMeHtoB J[.M. MenzaeneeBa» ¢ YUCIOBBIMU
XapaKTEpPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U
3apsia  siapa, oOIee 4YHCIO OJJIEKTPOHOB U paclpelielieHne UuX 110
DIIEKTPOHHBIM CIIOSIM)

OIIPEACIIATh CTCIICHD OKHUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCINHCHUAX

OMpeaACIATb BHU[ XHMHYECKOH CBSI3H (KOBaJ'IeHTHaSI nu I/IOHHaSI) B



9 KJIACC

Kon
NPOBEPSIEMOT0
pe3yabTaTa

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

23

24

HEOPraHM4CCKUX COCANHCHUAX

IIpoBepsieMble nIpeAMeTHBIE Pe3YIbTATHI 0CBOEHUSI OCHOBHOM
00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHMsI

Ilo Teme: ((BCH_IGCTBO U XUMHUYCCKas pCaKkus»

pPacKphIBaTh  CMBICT  OCHOBHBIX ~ XHMHYECKHX TOHSATHH:  pacTBOP,
SJICKTPOJIUTHI,  HEIJICKTPOIUTHI,  JJCKTPOIUTHUECKAS  JUCCOIMAITHS,
peakiui HMOHHOTO OOMEHa, KaTaiu3aTop, XHMHYEeCKOe paBHOBECHE,
OGpaTI/IMBIe u HeO6paTI/IMBIe p€aKknrun, OKUCIUTCIbHOBOCCTAHOBUTCIILHBIC
peaKIiK, OKUCIHTENb, BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBIICHHE,
aIoTponus, aM(pOTEPHOCTh, XMUMUYECKas CBsI3b (KOBAJICHTHAS, MOHHAS,
METAJUTMYeCKasi), KPHUCTAJUIMYecKass  pemérka, CIUIaBbl, CKOPOCTb

XUMHUYECKOHN peakiuu

HWINTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUA |

IIPUMECHSATH OTU IMOHATHUSA IIPU OIMMCAHUU BEIICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJISITh YPaBHEHHS OJEKTPOIMTHYECKOH JAMCCONMAIU  KHUCIOT,
IIEJI0OUe U COJIeH, MOJHbIE U COKpAIIEHHbIC YPABHEHUS pPEaKIUii HOHHOTO

oOMeHa

paCKpbeIBaTb CYIIHOCTE  OKHUCIUTECIBbHO-BOCCTAHOBHUTEIIBHBIX peammﬁ

MOCPECTBOM COCTaBJICHHSI JJIEKTPOHHOTO OajlaHca STHX peaKIui
MIPOBOANUTH PACUETHI 110 YPABHEHNIO XHMHYECKOW PEAKIINH
ITo TemaMm: «HemeTamsl 1 UX COeqUHEHN» U «MeTallIbl ¥ UX COEIUHEHUS

XapakTepu30BaTh (OMMUCHIBaTh) OOLIME M CHEIU(DUUYECKUE XHMHUYECKHE
CBOMCTBAa MPOCTBIX M CIOXHBIX BEINECTB, IMOATBEPXKAAs OINHCAHUE
NIpUMEPAMU MOJIEKYJIAPHBIX M HMOHHBIX YpPaBHEHMH COOTBETCTBYIOILUX

XUMUYECKUX PEaKLUi

COCTaBIIATb ypPaBHEHHUS peaklUMii, NOATBEPXKAAIOIIUX CYIIECTBOBAHUE

TCHETHYCCKON CBSI3HU MCXKAY BCHICCTBAMHU PA3JIMYHLIX KJIACCOB

IIPOrHO3UpPOBATh CBOMCTBA BCIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOKHOCTH TIIPOTCKAHUA XHUMHUYCCKUX HpCBpaIlIeHI/Iﬁ B Ppas3IM4YHBIX

YCIOBUSIX

CJIeZIOBATh MpaBUiIaM MOJIB30BAaHM XUMHUECKOM MOCYA0H U 1ab0opaTOpPHBIM
o0opyzoBaHMEM, a TaKkKe MpaBWiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKUMSAMH IO BBINOJHEHHIO J1a0OPaTOPHBIX
XMMUYECKUX OIBITOB I10 NOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEILECTB

(aMMMaKa U yTJIEKHCIIOTro ra3a)



2.5

3.1

3.2

MPOBOIUTE PEAKINH, TOATBEPKIAIONINE KAaUeCTBEHHBIN COCTaB Pa3IMIHBIX
BEIIECTB: PAacloO3HABaTh ONBITHBIM ITyTEM XIJIOpHI-, OpOMHI, HOAM],
kapOonat, ¢ocdar, cunmkar, cynbpaTr, THIPOKCHIHOHBI, KATHOHBI
aMMOHWUSI, MOHBI HW3y4YCHHBIX METAJUIOB, INPHCYTCTBYIOLIME B BOJIHBIX

pacTBOpax HEOPraHWYECKUX BEIIECTB
ITo Teme: «XuMHS U OKpYy>KaloLIas cpeaa

PacCKpbIBaThb CMBICI OCHOBHBLIX XHUMHWYECKHUX MOHSATHUH: HI[K BCIICCTBA,

KOppoO3us MCTAJIJIOB

MPUMCHSATH OCHOBHBIC OIICpAallun MBICTIUTEIbHOM ACATCIHOCTH — aHaAJIN3 U
CHUHTC3, CPABHCHUC, 0606]J_IGHI/I6, CUCTCMATU3allNI0, BBIABJICHHUC ITPUINHHO-
CICACTBCHHBIX CBsI3EH — T U3YUCHUA CBOMCTB BCHICCTB U XMMHYCCKHUX
peaKnHﬁ; C€CTCCTBCHHOHAYYHBIC METO/Jbl IIO3HAHHUA — Ha6HIOI[eHI/Ie,

W3MepeHHe, MOJEIMPOBaHUE, SKCIIEPUMEHT (peaIbHbIA U MBICIIEHHBIN)

INPOBEPAEMBIE 3JIEMEHTBI COJEP/KAHUSA

8 KJIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMblii 3JIeMEHT COePKAHUS
IlepBoHavasibHbIE XUMUUECKUE TTOHATUS
Ilpenmer xumun. Posib XUMUU B KU3HU YeJOBEKa. XUMUSL B cUCTEME HayK. Tena u

BellecTBa. OU3NYECKHUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSIHHUEC BCUICCTB

ITorarme o Meromax mo3HaHud B XuMuH. Uucrtele BemectBa M cMecH. CriocoObl

pa3zaeneHus cMecei

ATOMBI U MOJICKYJIBI. Xumuueckue dieMeHThl. CHMBOJIBI XUMHYECKHX 3JIEMEHTOB.

[IpocTeie u cnoXkHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

Xumnueckas (opmyna. BaJeHTHOCTh aTOMOB XUMHYECKHX OJJIEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTaBa BellecTB. OTHocuTenbHas aToMHas Macca. OTHocUTeNbHAs

MOJICKYJIIpHad Macca. MaccoBas 10J19 XUMHYECKOr o 3JIEMECHTA B COCIMHCHHUH

KonugectBo Bemectsa. Monb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI
Y YHUClla CTPYKTYpPHBIX €IMHUI] BelecTBa. Pacdy€rel mo QopmynaM XUMHUYECKHUX

COEIMHEHUN

DU3NYECKUE U XHUMUUYECKUE SBJICHHUSA. XHUMHUYECKas pcakuusa u eé IMPpU3HAKU. 3akoH
COXpaHCHHS MAaCChl BCIICCTB. XuMHYECKHIE YpaBHCHUA. Knaccn(bmcauml XUMHUUYCCKHUX

peaknnii (CoOeTMHEHNs, PA3IOXKEHUS, 3aMEITeHIS, 0OMEHA)

XUMHUYECKUH SKCHEPHUMEHT: 3HAKOMCTBO C XHMHUYCCKOW MOCYIOW, € TpaBUIIaMU
paboThI B TabopaTopry B IpuéMaMu oOpamieHus ¢ Jab0paTOpHEIM 000PYIOBAHHUEM,
U3y4YeHHE M ONHCaHWe (UIUUECKUX CBOWCTB OOPA3IOB HEOPTaHWUECKHX BEILECTB,
HaOmo/ieHre (pu3nueckux (IUIaBIICHUE BOCKA, TasHHUE JIbJa, PAacTUPAaHUE caxapa B

CTYIIKC, KHIICHUC W KOHACHCAUUA BO,[[LI) n  XHUMHYCCKHUX (FOpCHI/IC CBCYH,



2.1

2.2

23

24

2.5

2.6

2.7

2.8

2.9

MIPOKATMBaHUE METHOW IPOBOJIOKH, B3aMMOJCHCTBHE Mela C KUCJIOTOH) SIBICHHIA,
HAOJII0ICHHE U OTIMCAHKE TPU3HAKOB MPOTEKAHUS XUMUUECKUX pPeaKIni (pas3aoKeHue
caxapa, B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapusi, pasIoKeHUE
ruapokcuna meau(ll) mpu HarpeBaHuM, B3aUMOIECHCTBHUE XKejie3a ¢ pACTBOPOM COIH
menu(ll), wm3ydenme cmocoOOB pazmereHus cMeceil (¢ IMOMOIIBI0 MAarHmTa,
¢ubTpoBaHUE, BRIIAPUBAHUE, TUCTHIUISIHS, XpOMaTorpadus), MPOBEICHNE OYUCTKA
MOBapeHHON COJNM, HAONIOIEHHE M OIMCaHHME pe3yJbTaTOB IPOBEJECHMS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/JaHHE MOJENCH MOJEKYI

(1apocTepKHEBBIX )
Baxneiimue npencraBuTen HEOPraHMYECKUX BELIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kucimopon — a35eMeHT U MpoCToe BELIECTRO.
Haxoxxaenue kuciopoaa B npupoae, pu3nyeckue 1 XUMHYECKHE CBOUCTBA (PEeaKIuK
ropeanst). Okcunpl. I[Ipumenenne kucmopona. CrocoObl MONMYYeHHS KUCIOpOna B
nabopaTopuu W TpoMBIIUIeHHOCTH. KpyroBopor kmciopona B mpupoxae. O30H —

AJJIOTPOITHAS MOIU(PUKAIIS KHUCIOPOIa

TernoBo#t AQPEeKT XUMUIECKON pPEaAKITUH, TEPMOXUMHIECKUE ypPaBHEHHS, JK30- U
SHIOTEPMUYECCKUE pEeaKIMu. TOIUIMBO: Yrojiib W MeTaH. 3arps3HEHHe BO3ayXa,

yCHUJICHHE TIAPHUKOBOTO 3¢ (eKTa, pa3pylIeHHe 030HOBOTO CIIOs

Bomopox — anemeHT m mpoctoe BemiecTBo. HaxokaeHume Bomopoma B IPUPOJE,
(bu3nuecKre U XMMHYECKUE CBOWCTBA, MPHUMEHEHHE, CIIOCOObI Mmony4yeHus. Kucinorsr u

conu
ModsipHbIii 00BEM ra30B. PacuéTsl 0 XUMHUECKIM ypaBHEHUSIM

®usnueckue cBoiicTBa BoAbl. Bojga kak pactBopurens. PactBopsl. HachllieHHbBIE 1
HEHACBIIICHHBIE DPACTBOpBL. PacTBOopuMOCTh BemecTs B Boae. MaccoBas [oJis
BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOAbl. OcHOBaHMA. Poib pacTBOpoB B
NIpUpONe M B JKU3HM denoBeka. KpyroBopor Boabl B IpHpone. 3arpsA3HEHUE

pUPOIHBIX BoJ. OXpaHa M OYHCTKA IPUPOTHBIX BOJ

Kiraccudukarus meopranndeckux coenuHeHnid. Okeuasl. Kimaccudukanus oKCHIoB:
coneoOpasytomie (OCHOBHBIE, KHUCIOTHBIE, aM(OTepHBIE) W Hecoeo0pa3yromue.
HomeHnkiatypa okcunoB. @usndeckue 1 XUMUYECKUE CBONMCTBA OKCUAOB. IToiryuenue

OKCHJIOB

OcnoBanus. Knaccudukanusi ocHOBaHMi: IIENOYM U HEPACTBOPUMBIE OCHOBaHMSL.
Homenxnarypa ocHoBaHui. ®usndyeckMe W XUMHUYECKHE CBOWCTBA OCHOBAHHU.
[Tonyuyenue ocHoBaHUM

Kucnorel. Knaccupukamms xucnor. Howmenknatypa xucnor. ®Pusnyeckue u
XuMuyeckue cBoiictBa kucnoT. Psp  aktuBHoct MetamwioB H.H. bBekerona.
ITony4yeHue KUCIOT

Comun. Howmenknatypa coneil. dusmyeckue M XUMHUYECKHE CBOMICTBA COJEH.

ITonydenue coneit



2.10

2.11

3.1

32

33

34

3.5

I'eneTnueckas CBS3b MEXKAY KilacCaMU HECOPIraHHYCCKUX COCTMHEHUMN

XVWMUYECKHIA SKCIIEPUMEHT: Ka4eCTBEHHOE OTpeeNieHHe COAepKaHus KACIOPoa B
BO3/yXe, MMOJy9eHne, COOMpaHue, paclio3HaBaHWE W M3yYeHHE CBOWCTB KHCIOPOJIa,
HaOJII0/IeHHE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOIOM U YCIOBUSI BOSHUKHOBEHHS U
MpeKpaleHns: TopeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3laMH OKCHIIOB M ONMCaHHUE
WX CBOWCTB, MOJTydeHHe, cCOONpaHue, paclio3HaBaHUE U U3YYEeHHE CBOWCTB BOJOPO/IA
(ropenme), B3amMozciicTBHe Bojopoma ¢ okcugom  Meau(Il)  (Bo3MokHO
HCIIONIH30BAHUE BUACOMATEPHAIOB), HAOIOIeHHE 00Pa3IIOB BEIIECTB KOJIMIECTBOM |
MOJIb, HCCIENOBaHWE OCOOCHHOCTEH pACTBOPEHMs BEIIECTB C Pa3UIHON
pPacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHON MaccOBOHM HoJei
PacTBOPEHHOTO BeIECTBA, B3aMMOJAEWCTBHE BOJBI C MeTallaMu (HaTpuem u
KaJIbIeM) (BO3MOYKHO MCIIOJB30BaHUE BHICOMATEPHAIIOB), OTIPECIICHUE PACTBOPOB
KACJIIOT Y TIeJo4Yeldl C TIOMOIIbI0O HMHIMKATOPOB, HCCIENOBaHUE 00pa3IoB
HCEOPraHUYCCKUX BCHICCTB PA3JIMYHBIX KJIACCOB, Ha6HIO[[eHI/IC HN3MCHCHUA OKpACKU
HWHAWKAaTOPOB B pacTBOpax KHUCIOT W ILIeNoYel, N3yueHHe B3auMOJCHCTBUS OKCUAA
memu(ll) ¢ pacTBOpoM cepHOW KHCIIOTHI, KHCJIOT C METaIaMH, peaKIuil
HEHTpalu3alyy, IOJIyYeHNEe HEPACTBOPHMBIX OCHOBAHWN, BBITECHEHHE OJHOTO
MeTayia IPYr'MM U3 PacTBOpa COJIM, pEeIICHHE KCIEPHUMEHTAIbHBIX 3a7ay 10 TeMe

«Baxxneiiue Ki1acchl HEOPraHn4CCKUX COCOUHCHUIDY

ITepnonnuecknii 3axkoH u [lepuonnueckas cucreMa XMMUYECKUX dneMeHToB .M.
MenpeneeBa. CTpoeHue aToMOB. XUMHUeCKas CBsi3b. OKUCINUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUU

[lepBble MOMBITKM KIACCU(PUKAIUN XMUMHUYECKUX 3JIeMEeHTOB. [loHATHE O Tpymmax
CXOMHBIX 3JIEMEHTOB (IIEJIOYHbICE M MICIOYHO3EMENbHBIE METAJIbl, TaJOTCHBI,
WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpBIE O00pa3yloT aM(oTepHBIE OKCHABI H

TUJPOKCHUIBI

Ilepuoanueckuit 3akoH. Ilepumoanueckas cucrema XumMuueckux siemeHtoB J[.H.
Menpeneepa. KoporkonepuoaHas u juimHHONepuonHas (opmber [lepuoaudeckoit
cucrteMbl xumudeckux snemeHToB JI.MI. MenneneeBa. Ilepuonbl W Ipynmel.

®Ou3HUeCKUil CMBICIT MOPAAKOBOr0O HOMEpaAa, HOMECPOB NIEpHUOAa U I'PYIIIILI 3JICMCHTA

Crpoenue aromoB. CocTtaB aTtoMmHbIX snep. Mzotomel. OnexTpoHbl. CTpoeHue
3NEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHYECKHX dNieMeHToB [leproanyeckoit
cuctemsl JI.M. MenneneeBa. XapakTepHCTHKa XHMHYECKOTO 3JIEMEHTa IO €ro

nonoxkeHuto B [lepuonnueckoit cucreme .M. Menneneera

3aKOHOMEPHOCTH  HM3MEHEHHMs  paaMyca aTOMOB  XHMHYECKHX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOICTB IO IpylnaM M IepHoAaM. 3HaueHHe
[Tepuoanueckoro 3akoHa u llepuonudeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS

pa3BuTHs Hayku U npaktuku. J[. M. Mennenees — y4€Hblil U TpaXIaHUH

Xumuueckass — CcBs3b.  KoBaneHTHass  (mOdspHAsT W HEMOJSApHAsl)  CBS3b.

3JICKTpOOTpI/ILIaTeJ'IBHOCTL XHUMHYECKUX 3JIEMEHTOB. lOHHAs CBS3b



3.6

3.7

9 KJIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

Crenenb oxuciieHHs. OKHCIUTEILHOBOCCTAHOBHUTEIIBHBIC PpEaKmuu. Hpoueccm

OKHCJICHMS U BOCCTaHOBJIEHUS. OKHCIUTENIM U BOCCTAHOBUTEIN

XUMUYECKHHA IKCIEPUMEHT: N3YUECHHE 00pa3loB BEIIECTB METAJIOB U HEMETAJIIOB,
B3aMMO/JICHCTBHE TUIPOKCH/IA [IMHKA C PaCTBOPAMH KHCIIOT U MIEI0YEH, IpoBeIeHNE
OTIBITOB, WUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX PeaKui

(FOpeHI/Ie, PpCaKnnu pa3jioKCHUs, COC}II/IHGHI/IH)

I[IpoBepsieMblii 31eMEeHT COlePKAHUSA

BemectBo u xummnueckas peakuus. [loBropenne

ITepuonnuecknii 3axoH. Ilepuomuueckas cucreMa XUMHUYECKHX 3ieMeHTOB .M.
MenneneeBa. CrTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMWCTB
XMMHUYECKUX DIIEMEHTOB NEPBBIX TPEX MEPHONOB, KalUs, KaIbIUA U UX COCTUHEHNN
B COOTBETCTBHUH C IIOJIOKEHUEM 2JIEMEHTOB B [leproanueckoil cucTeMe U CTPOCHHEM

HnX aTOMOB

CtpoeHue BelecTBa: BUIbl XMMUYECKOH CBsI3U. THUIBI KPUCTAIIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA KPUCTAUIMYECKON pEIETKH W BUIA
XUMUYecKoi cBsizu. Kimaccudukanus u HOMEHKIATypa HEOPraHWYeCKUX BEIICCTB
(MexIyHapoaHas ¥ TpUBHAJIbHAs). XUMHUUECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
pa3saM4YHBIM  KJIacCaM  HEOPraHWYECKUX  COCAWHEHWH, TeHEeTHYecKas  CBS3b

HCEOPraHN4YCCKUX BECUICCTB

Krnaccudukamnuss XUMUYECKHX pEakIHid M0 Pa3IMYHBIM TpHU3HAKaM ([0 YHACTY U
COCTaBY YYaCTBYIOUIMX B PEAKIIMU BEIECTB, MO TEIUIOBOMY d(PEKTY, 10 H3MEHEHHIO
CTeNeHeld OKUCJIEHHs] XMMHYECKUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYaCTHIO
KaTalu3aTopa). JK30- U SHAOTEPMUYECKUE PEAKLIUH, TEPMOXHUMUUECKUE ypaBHEHUSI.

Ilonstue o CKOpOCTH XHMHYECKOH peakonn

[lousitue 06 06paTI/IMI>IX n HCO6paTI/IMBIX XUMUYCCKUX pCaKIUAX. Ilonstue o
TOMOI'CHHBIX H TI'CTCPOIrCHHBIX PCAKIUAX. [loHsTHe 0 XUMHYECKOM paBHOBECHU.
(DaKTOpI)I, BJIMAIOIINE HAa CKOPOCTH XAUMHYIECKON PpE€aKIru U MOJIOKEHNE XUMHUYCCKOI'O

paBHOBeCHUS

OKHCIATENPHO-BOCCTAHOBUTENBHBIE PEAKIINH, dJIEKTPOHHBIN OalaHC OKHUCIHTEIHHO-
BOCCTAaHOBUTENBbHONW  peakiuu.  CocTaBleHWE  ypaBHCHHH  OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIX peaKuHﬁ C UCIIOJIb30BAHUCM METOJId 3JICKTPOHHOT'O Oananca

Teopust 37EKTPONUTHUECKON TUCCOLMAIMH. OJEKTPOJIUTHI W  HEIJIEKTPOIHUTHI.
Katuonsl, anuonsl. MexaHU3M AHMCCOILMAIMU BEIIECTB C Pa3IUYHBIMUA BUIAAMH
XxuMH4YecKoi cBs3u. CremneHb aucconuanuu. CHIbHBIE M claOble 3JIEKTPOIUTHL
Peaxruu moHHOTO 0OMEHA. Y CIIOBHS MPOTEKAHUS PEAKITHH HOHHOTO 0OMEHa, TTOJTHBIE
Y COKpaIEHHbIC NOHHBIC ypaBHEHHSI peakinuid. CBONWCTBA KUCIIOT, OCHOBAHUN U COJICH

B CBETEC MPEACTaBICHUN 00 3IIEKTPONMTUYECKON aucconuanuu. KadecTBeHHBIE
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peakuuu Ha uoHbl. [ToHsATHE O THApPOIN3E COoei

XUMHYECKHN SKCIIEPUMEHT: 03HAKOMIICHHE C MOJICIISIMU KPUCTAIUTHICCKUX PEIIETOK
HEOPTaHWYICCKUX BEIIECTB — METAUIOB M HEMETAILIOB (TpaduTa u ajmMasa), CII0KHBIX
BEIICCTB (XJIOpUA HATPHsI); UCCIENOBAHUE 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH
PEaKnru OT BO3JEHCTBUS Pa3IMUHBIX (PaKTOPOB; UCCIIEAOBAHNE ANEKTPOIPOBOAHOCTH
pacTBOPOB BEINECTB, MPOIECCa TUCCOIMAIIUM KUCIIOT, MeIo4Yel 1 coneld (BO3MOXKHO
WCTOJIb30BAaHUE BUJICOMATEPUAIIOB); TIPOBEJCHUE OIBITOB, WILTFOCTPHUPYIOIINX
MPU3HAKHU MIPOTEKAHUS Peakiiii IOHHOTO oOMeHa (0Opa3oBaHME OCaJKa, BbIIEICHNE
rasa, oOpa3oBaHHE BOJbl); ONBITOB, WUTIOCTPUPYIOIIMX HPUMEPBI OKHCIUTEIHHO-
BOCCTAHOBHUTEJBHBIX pEakUud (TOpeHHe, pPeakuuu pasjIoKeHUs, COeIWHEHUs);
pacrno3HaBaHUEe HEOPraHUYECKUX BEIECTB C MOMOIIbI0 KaYECTBEHHBIX PEaKIUH Ha

HOHBI; pCHICHNUE OKCIICPUMECHTAIIBHBIX 3a1a4
Hemeramisl 1 uX coequHEHHS

OO0mas xapakTepucTuka rajoreHoB. OcOOCHHOCTH CTPOCHHS aTOMOB, XapaKTECPHBIC
crerieHn okucienus. CTpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB —
TaJIOTCHOB. XWMHYCCKHE CBOWCTBA Ha TIpUMepe XJopa (B3aUMOJCHCTBHE C
MeTallJlaMM, HeMeTaljamu, Iueigodamu). XiopoBopopord. ConsHas KHCIOTA,
XUMUYECKUE CBOICTBA, MOJTyUYeHUE, MpUMeHeHue. JleiicTBre Xopa U XJI0poBOAOPOIa

Ha OpraHru3M YCJIOBCKaA. Baxneiimue XJIOpUABL U UX HAXOXKICHUC B IIPUPOJALC

O6mias xapakTepucTuka 31eMeHToB VIA-rpynmbel. OcoOSHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTerneHu okucieHus. CTtpoeHue W (pU3MUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJa M Cephbl. AIIOTPONHBIE MOAW(DHKANNN KHUCIOPOJa M CEpPHI.
Xumudeckne cBoiicTBa cepsl. CepoBOIOpOa, CTpOeHHE, (PM3NUECKHE U XUMHUECKHE
cBoiicTBa. OKCHIBI Cepbl KaK MPEJCTaBUTENN KUCIOTHBIX OKCUIO0B. CepHasi KUCIIOTa,
¢du3nuecKkrue 1 XUMHUYECKUE CBOMCTBA (0OIIME Kak MPEACTaBUTEINs Kilacca KUCIOT U
cnenuduueckue). XUMAYECKHE pPEaKIWW, JIeKaIlne B OCHOBE IPOMBIIUICHHOTO
criocoba ToNydeHHs] cepHOM KHCIOTHL. I[IlpuMenenne. Conau CepHOW KHUCIIOTHI,
KaueCTBCHHAsl peakius Ha Cyjbdar-uoH. HaxoxkneHue cepsl v e€ COCIUHCHHH B
npupojie. XUMHUYECKOE 3arpsA3HEHHE OKpY’Kalollel cpeabl COETUHEHMSIMU Cepbl
(KMCTIOTHBIE  JOXKIM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI  €ro
NPEAOTBPAILICHUS

OOmas xapakTepucTuka 371eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIe CTEIIEHN OKUCIICHUS. A30T, paclpoCTpaHEeHHE B MPUpPoe, Ppr3ndeckre
1 XUMU9eckre cBoiicTtBa. KpyroBopor azora B mpuposie. AMMHaK, ero hu3ndecKue u
XMMHUYECKUE CBOWMCTBA, MOIy4YeHUe U npuMeHeHne. Colln aMMOHUS, UX (U3UUECKHUE
U XUMUYECKUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHAs! peakiius Ha HOHBI aMMOHUSL.
A3oTHas KHcoTa, €€ moy4eHue, (PM3MYecKue 1 XUMHUIECKHe CBOHCTBa (00IIHe Kak
MIPEJICTAaBUTENS KJlacca KUCIIOT U ciennduyeckue). Micromp30BaHe HUTPATOB U COJel
aMMOHHMSI B Ka4eCTBE MHUHEPAJIbHBIX YIOOpeHuH. XHMHUYECKOe 3arpsA3HEeHue

OKpYy’)Karoleil cpeapl COEAMHEHUSMH a30Ta (KHUCIOTHBIE MJOXKIH, 3arpsA3HEeHue
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BO3IyXa, ITOYBHI U BOJTOEMOB)

®octop, amrorponHble Moaudukanym (ocdopa, (GU3MUECKHE H XUMHUYECKUE
coiictBa. Oxcun pocdopa(V) u docdopras kucnora, GU3NIECKHE U XUMHIECKUE
cBOMCTBa, mony4yeHue. Vcmonb3oBanue ¢ochaToB B KauecTBe MHUHEPAIBLHBIX
ynoOpeHuit

O6mas xapakrepuctuka sneMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCJICHHUS. YTJIepoi, aUIOTPOIHBIE MOAU(HUKAINY,
pacrnpocTpaHeHue B TPUPOJE, PU3MUSCKHE M XUMHUYCCKHE CBOWCTBA. AJCOpPOIHS.
Kpyrosopor yriepona B mpupoze. OKCHIBI yriepoJia, uX GU3NIeCKUe U XUMUUECKUE
CBOfICTBa, I[eﬁCTBPIe Ha JKHBBIC OpraHu3MblI, MMOJIy4€HUEC HW IPUMCHCHUC.
OKkonoruyeckue NpoOJeMbl, CBsi3aHHBIE C okcuiaoMm yriepoaa(lV); rumoresa
r100aFHOTO MOTEIJICHNST KIMMaTa; TapHUKOBBIA 3G ¢eKT. YTonbHas KUCIoTa U e€
CONM, WX (QU3MYECKHEe W XHUMHUYCCKHC CBOWCTBA, TMONYyYCHHE W MPUMCHEHHE.
KadecTtBennast peakiusi Ha KapOoHAT-HOHEL. lcrmonb3oBaHue KapOOHATOB B OBITY,

MCIUIUHE, TPOMBIIIJIICHHOCTU U CEJILCKOM XO3SMCTBE

[lepBoHavyanbHBIe TOHATHS 00 OpPraHWMYECKHWX BEMIECTBAX KaK O COENWHEHHSX
yraeposaa (MeTaH, 3TaH, 3TWUJIEH, alleTHJIeH, 3TaHOJI, TJIMIEPHH, YKCYCHas KHUCJIOTa).
Ux cocraB u xumudeckoe ctpocHue. [1oHITHE 0 OMOJOTHYECKU BaKHBIX BEIICCTBAX:
XKHUpax, Oelkax, yriaeBoJax — U UX POJIA B )KH3HH YelIoOBeKa. MaTepuaibHOE eTUHCTBO

OPraHUu4Y€CKUX U HCOPraHM4E€CKUX COCTMHEHUMN

KpemHuuii, ero ¢usnueckue ¥ XUMHYCCKHE CBOWCTBA, MOJyuYeHHE W MPUMCHCHHUE.
CoenuHeHns KpeMHUSA B pupoae. Odmrue npencraBieHus 00 okcuae kpeMHUA(IV) u
erMHPIeBOﬁ KHCJIOTEC. CI/IHI/IKaTBI, X HUCIOJIb30BAHHUEC B 6I)ITy, MCECOUITUHE,
MMPOMBITIIJICHHOCTH. Baxxueiue CTPOUTCIIbHBIC MaTCpUajibl: KEpaMuKa, CTCKIIO,
1eMeHT, OeToH, kene300eroH. [IpoGneMbl  GE30MacHOTO  HMCIOJIB30BAaHUS

CTPOUTCIIbHBIX MAaTCPHAJIOB B HOBCCHHGBHOﬁ KHU3HU

XUMHUUECKHI SKCIEPUMEHT: U3yUeHUEe 00pa3oB HEOPraHMYECKHUX BEIECTB, CBOWCTB
CONISTHOW KHWCJOTBI, TPOBEACHHE KAaYeCTBEHHBIX pEaKIWid Ha XJIOPUI-HOHBI U
HaONOIeHNE TPHU3HAKOB WX IPOTEKaHWsS; OIBITH, OTpaKalolue (QU3NYecKne u
XMMHYECKHE CBOMCTBA TajJOr¢HOB U HX COG,Z[I/IHCHI/Iﬁ (BO3MO)KHO HUCIIOJIB30BAHUC
BUZEOMATEPUANIOB); O3HAKOMJIGHME C 00pa3maMu XJIOPHIOB (TaJOreHUIOB);
O3HAaKOMJICHHE ¢ 00pa3LaMH cepbl U €€ COCOTUHEHUSIMU (BO3MOXKHO HCIIOJIb30BaHHUE
BHJIEOMAaTEpUaIoB); HaOIIOJeHNEe Tporecca OOYTIIMBAaHUS caxapa IOJ JeHCTBHEM
KOHIIEHTPUPOBAHHOM  CEpHOM  KHUCIOThI, H3YyYEHHE XUMHUYECKUMX  CBOWCTB
pa30aBICHHOW CEPHOW KHUCIOTHI, MIPOBEICHIE KAaueCTBEHHON pPEeaKkIuu Ha CyJbdar-
WOH W HaOMIOAEHUE IpH3HaKa e MPOTEKAaHWS; O3HAKOMJICHHE C (DU3NUYECKUMHU
cBOiicTBaMu a3zoTa, Qochopa U HX COCOUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BHJEOMAaTEPUAIOB), 00pa3maMy a30THBIX M (ocPOpHBIX yHOOpeHUil; MoIdydeHue,
cobWpaHue, pacro3HaBaHHE W M3YYCHHE CBOWCTB aMMHaKa; IPOBEICHHUE

Ka4eCTBCHHBIX peaKkIWii Ha HOH aMMOHHS U (ochaT-HOH U U3yUYeHHE MTPU3HAKOB UX
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MPOTEKAHUS, B3aWMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MEJBIO
(BO3MOXKHO UCTIOJIb30BaHNE BHJIEOMaTEPUANIOB); H3y4eHue Mojenei
KPUCTAJUTMYECKUX PENIETOK anMasa, rpadura, QyjuiepeHa; O3HAKOMIICHHE C
MPOIECCOM  afcOpOLMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIIEM U
YCTPOMCTBOM TMPOTHBOTA3a; IMOJNydYeHHe, COOWpaHHWe, paclo3HaBaHWE W H3YUCHHE
CBOMCTB YIJIEKHCJIOrO ras3a; MPOBEACHHE KA4eCTBEHHBIX PEaKIMi Ha KapOOHAT- U
CHUJIMKAT-NOHBI U U3YUCHHNEC NMPU3HAKOB UX MMPOTCKAHUA; O3HAKOMIICHUC C HpOI[yKHPICﬁ
CIJIMKATHOM MPOMBIIIICHHOCTH; PEUICHUE SKCIEPUMEHTAIbHBIX 3a7a4 IO TeMe

«BaxxHenmme HeMeTallIbl U UX COCOUHCHUA
MeTtaisl ¥ UX COCOIMHCHUA

O6H13$I XapaKTCpUCTHKAa XUMHUYCCKUX DJJICMCHTOB — MCTAJUIOB HAa OCHOBAHUH HX
TIOJIOKCHUA B HCpI/IO,Z[H‘{eCKOﬁ CHUCTEME XUMHNYCCKHUX 3JICMCHTOB I[I/I MeHﬂeneeBa n
CTpOCHHA aTOMOB. CTpOCHI/Ie METaJyIoB. Mertajummdeckas CBS3b U METaUIMdecKas

KPUCTAJUTMYECKAS pEeHIETKA. DIEKTPOXUMUIECKHUNA PSI HATIPSHKSHUIA METAJIOB

dusznyeckue W XMMHUYECKHE CBOMCTBa MeTayuloB. OOImue CrocoObl MOMyYeHHs
MeTaioB. IIoHATHE O KOPpO3MM METAaUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTBI UX OT
kopposuu. CriiaBsl (CTanb, 4yTyH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY

1 MIPOMBITIIJIICHHOCTH

[lemounsle MeTaymuiel: mojokeHHe B Ilepuoanueckoil cucreMe XHMHUYECKHX
anemeHnToB J[.M. MeHneneeBa; CTpoeHHE HX aTOMOB; HAaXOXKICHHE B TPHUPOJE.
dusnyeckue U XUMHUYECKHE CBOMCTBA (Ha mpuMmepe HaTpus W Kanus). OKCuabl H

THUAPOKCHUIBI HATPUA U KaJIUs. HpI/IMCHCHI/Ie IIEJIOYHBIX METAJIOB ¥ X COCIMHEHMMN

[lenouHo3zemenbHbIe METAJUIBI MAarHUM W KanbLuil: mojoxkeHue B Ilepuonuyeckoit
cucremMe xumudeckux ossnemeHToB J[.M. MeHneneeBa; CTpO€HHE HX aTOMOB;
HaxOXJeHUE B mpupoje. OU3NIecKue U XUMUIECKAE CBOWCTBA MATHUS W KaJIBITHSL.
Baxueiimme coenmuueHus Kanmblus (OKCUZ, THAPOKCUI, coiu). JKECTKOCTH BOABI U

COCOOBI €€ yCTpaHEeHUs

Anromunuil: nonoxxenue B Ilepuomuueckoit cucreme XuMuueckux siemeHtoB JI.U.
MemnpzeneeBa; CTpO€HUE aTOMa; HAXOXIEHUE B mpupone. Pusndeckue U XUMUYECKHE

CBOICTBA aJIFOMUHUS. AM(I)OTCpHLIC CBOMCTBa OKCHUJa U THAPOKCHUA AJIFOMUHUS

XKenezo: momoxxenue B Ilepuommueckoil cucreme xummdeckux snemeHToB [I.U.
MeHeneeBa; CTpOCHUE aToOMa; HaXOXKeHUe B pupojae. Ousndeckue U XUMHUECKHE
cBoiicTBa xene3a. Okcuapl, THAPOKCHABI U comu xene3a(ll) u xxenesa(lll), ux cocras,

CBOICTBA U MOJy4YEHUE

XUMHYECKHHA SKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3IlaMid METAJJIOB W CIUIABOB, UX
(U3NYECKUMY CBOMCTBaMM; M3YUYCHUE PE3YJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO
WCIOJIb30BaHKUE BUCOMATEPUAIIOR), 0COOCHHOCTEH B3aUMOICHCTBHS OKCHIA KAJIBIIUS
W HaTpusi C BOJOW (BO3MOXKHO WCIIOJNIB30BAHWE BHIEOMATEPHUAJIOB); HCCIIECOBAHUC

CBOMCTB JKECTKOM BOJBI; MpoIlecca TOPEHHs XKelle3a B KHUCIOpone (BO3MOXKHO
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UCTIOJIb30BaHUE BUAECOMATEPUAIIOB); IPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEAKIUM
Ha MOHBI (MarHus, KaubLus, amoMuHus, nuHka, sxenesa(ll) n xenesa(Ill), menn(Il);
HaOJroIeHNe U OMMCAaHUE MPOLIECCOB OKPAIIMBAHUS [UIAMEHN HOHAMH HATPHSL, KaJIHs
W KanbIusg (BO3MOXHO HCIOJNB30BaHME BHICOMATEPHAIOB); HCCICIOBAaHHUE
aM(QOTEepHBIX CBOWCTB THAPOKCHIA AIIOMHHUS U TUAPOKCHAA LUHKA, pEIICHHE

OKCIICPUMCEHTAJIBHBIX 3a/la4 110 TEME «BaxkHenmme MeTaibl ¥ UX COCANHCHUS
XuMus 1 OKpysKarolas cpea

Hogrie MaTepuajbl U TCXHOJIOTUU. BemecTBa n MaTepualibl B ITOBCETHEBHOM JKH3HHU
YyeJloBeKa. XUMHS U 310POBEE. besonacHoe ncnonb30BaHME BEIIECTB M XMMUYECKHUX

peaknwmii B ObITy. [lepBas HIOMOIIH MPY XUMHYECKIX 0’KOTaX U OTPABICHUIX

OCHOBBI 3KOJIOTHYECKOH TPaMOTHOCTH. XHMHUYECKOE 3arpsA3HEHHE OKPYKAIOIICH
cpensl I1JIK. Poms XxvMuu B pelleHWH SKOJIOTHYECKUX Mpobiem. I[IpuposHbie
WUCTOYHUKH YTJIEBOJNOPOAOB (Yrojib, NPHUPOAHBIA Tra3, HE(Th), MNPOAYKTHI HX
nepepadoTKH, UX POJIb B OBITY U MIPOMBIIIJIEHHOCTH

XUMHUECKHH JKCIIEPUMEHT: H3y4eHHEe O0Opa3loB MaTepHajoB (CTEKIIO, CILIaBbI

MCTAaJIJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)

INPOBEPAEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOWM OBPA3OBATEJBHOMN MPOT'PAMMBI OCHOBHOT'O OBIIETO
OBPA30OBAHUA

Kopn

IIpoBepsiemMble TpeOOBaHUS K MPeIMETHBIM pe3ybTaTaM 6a30B0ro

NpoOBEPsAEMOro YPOBHSI OCBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0

TpeOoBaHUA o01ero oopazosanus Ha ocHoBe ®I'OC

1

1.1

1.2

1.3

IIpencrasnenue:

O IIO3HABAaeMOCTU SIBIICHMHA NPHUPOIBI, IOHHMAaHWE OOBEKTHUBHOM
3HaYMMOCTH OCHOB XHMMYECKOHl HayKd Kak o00JacTH COBPEMEHHOIO
€CTeCTBO3HAHMS, KOMIIOHEHTa O0Omell KyJIbTypbl H MpPaKTHYECKOU
JEeSITEIbHOCTH YeJIOBEeKa B YCIOBHSIX COBPEMEHHOT'0 00IIECTBa; MOHUMaHUE

MCCTa XUMHHU Cpean NPYIrUX €CTCCTBCHHBIX HAYK

O HAYYHBIX MCTOJaX IIO3HAHHUA, B TOM HYHUCIIC SKCICPUMCHTAJIBHBIX H
TCOPCTUYCCKUX METOZAAX UCCIICAOBaHUs BCIICCTB U U3YUCHUA XUMUUYCCKUX
peaxunﬁ; YMEHHUE UCITIOJIB30BATh MOACIIN IJIsd 00BSICHEHUS CTPOCHH aTOMOB

1 MOJIEKYJI

0 cdepax npodecCHOHANBHONW NEATEIBHOCTH, CBA3aHHBIX C XHUMHEH U
COBPEMEHHBIMH  TEXHOJOTHSIMH, OCHOBAHHBIMH Ha  JIOCTIKEHHSX
XUMUYECKOW HayKH, YTO MO3BOJIIUT 00yUarOIUMCS pacCMaTPpUBATh XUMUIO
Kak cepy cBoelt Oyaymieil mpodeccHOHaIbHON NEesSTEIbHOCTH U CHENaTh
OCO3HAHHBIN BBIOOP XMMHUH KaK MPOQHILHOrO NpeaMeTa IpH nepexoie Ha

YPOBEHb CPEAHETO OOIIET0 00pa30oBaHMS
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Brnanenue cucreMoil XMMUYECKUX 3HAHUM U YMEHHUE MPUMEHATH CUCTEMY

XHUMHUYCCKHUX 3H3HPII71, KOTOpas BKJIIOYACT:

BOXHEHIITHNE XUMHYECKUE MTOHATHS: XUMAYCCKUI DJIEMEHT, aTOM, MOJIEKYJIa,
BEIIIECTBO, MIPOCTOE U CIJIOKHOE BEIIECTBO, OJHOPOJTHAS W HEOIHOPOIHAS
CMECh, OTHOCHUTEIBHBIC aTOMHAs W MOJIEKYJSpHAs MacChl, KOJUYECTBO
BEIIEeCTBA, MOJIb, MOJSIpHAs Macca, MOJSIPHBIA OOBEM, OKCHZ, KHCIOTa,
OCHOBaHHE, COJIb (CPemHsA), XUMHUCCKAs PEaKITHs, PEaKIIHH COCIUHCHUS,
peaKIiy Pa3IoKEHISI, PEaKIMH 3aMEIICHUs, PEakiid OOMEHa, TeIIOBOM
3¢ QKT peakiuy, 3K30- U SHAOTCPMHUCSCKHE PEaKIMH, PacTBOP, MaccoBas
JIOJIS XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MaccoBasi 101 U MPOLECHTHAS
KOHIIEHTpAIHsI BEIIECTBA B paCTBOPE, AP0 aTOMa, SJIEKTPOHHBIH CIIOH aToMa,
aTOMHasT OpOWTanb, pamgdyCc aToMa, BAJIEHTHOCTh, CTENEHb OKHCIICHUSA,
XUMHYECKasi CBS3b, DJIEKTPOOTPHUIIATEIEHOCTD, IMOJISIPHAs W HEMOJSIpHAS
KOBAaJICHTHAsSI CBsI3b, MOHHAS CBSI3b, METAJUIMYECKAS CBS3b, KPUCTALTUIECKAS
peméTka (aToMHasi, MOHHAsS, METAJUTUYECKasl, MOJIEKYJISIpHasi), HOH, KATHOH,
aHWOH, DJEKTPOJIUT W HEIIEKTPONUT, DIIEKTPOIUTHYECKAs ITUCCOIHAITUS,
peaKIi HMOHHOTO OOMEHa, OKHCIUTEIHLHO-BOCCTAHOBUTEILHBIC PEaKIIUH,
OKUCIIUTENIb ¥ BOCCTAHOBUTEb, OKUCICHUE W BOCCTAHOBJICHHE, JICKTPOIIU3,
XMMHUYECKOE PaBHOBECHE, OOpaTHMbIe M HEOOpPATUMbIE PEaKIUU, CKOPOCTh

XUMHUUECKOH peakuuu, karaiauzaTtop, [IJ1K, Koppo3us MeTauioB, CIijiaBbl

OCHOBOITOJIATAIOIME 3aKOHBl ~XUMHUHU: 3aKOH COXPAaHEHMsSI MaccChl,
nepuonuyeckuid 3akon J.M. MenpeneeBa, 3aKOH IMOCTOSHCTBA COCTaBa,

3aKOH ABOTaJipo

TCOpUHU XHUMHUM: AaTOMHO-MOJICKYJISIpHAs TeOpUs, TeOpUA

AJIEKTPOTUTHICCKON TUCCOITHAITHH
Bragenne ocHOBaME XMMHYECKOW TPaMOTHOCTH, BKITIOYAFOIIICH:

yYMEHHE NPaBWIBHO HMCIIOJIB30BAaTh W3YUYEHHBIE BEIECTBA U MaTepHalbl (B
TOM 4YHCIIE MHHEpaJIbHBIC YIOOPEHHs, METaulbl W CIUIABbl, MPOAYKTHI
repepaboTKH MPUPOTHBIX UCTOYHUKOB YTIIEBOIOPOIOB (YIIISA, IPHPOTHOTO
raza, HeTH) B OBITY, CEbCKOM XO35HCTBE, HA IPOU3BOJCTBE M MOHUMAHUE
3HA4YEHUS KUPOB, OENKOB, YIJICBOAOB [UIS OpPTaHM3Ma YeJOBEKa; YMEHHE
IIPOrHO3HPOBATH BIMSIHHE BEIIECTB U XMMHUYECKUX IPOIIECCOB HA OPTaHU3M
YEJIOBEKa U OKPYKAIOIIYIO IPUPOJHYIO Cpery

YMEHHUE HHTETPUPOBATH XUMHUUECKHIE 3HAHUS CO 3HAHUSIMH JPYTUX YIeOHBIX
NPEAMETOB

HaJIMYUe OMbITa PadOTHI C Pa3IMYHBIMH HMCTOYHUKAMHU HH(MOPMAIUH 10
xuMuH  (Hay4HassT ©  HAyYHO-TIONMYJIApHAs  IIUTepaTypa, CJIOBapH,

CIIPaBOYHHKH, HHTEPHET-PECYPCHI)

yMeHHe OOBEKTHBHO OIEHWBaTh WHGPOPMAIMIO O BemeCTBaX, WX



7.1
7.2
7.3

8.1
8.2
8.3
8.4

9.1

9.2

9.3

MIPEBPAIICHAAX W MPAKTUIECKOM IMPUMEHEHHH M YMEHHE HCIIONb30BaTh €€

AJI pCUICHUS y‘-IGGHO-HO?;HaBaTeJH)HBIX 3aga4

BraneHune ocHOBaMH NOHSTHMHOIO ammapara U CHUMBOJIMYECKOIO SI3bIKa
XUMHH JJI COCTaBJICHUs (OPMYJ HEOPraHHMYECKUX BEILIECTB, YpaBHEHHI
XUMUYECKUX peakiuii; ocHoBamu xumuueckoi HomeHknaTypsl (IUPAC u

TPUBHAIHLHON)

YMeHnue oObSICHATE CBSI3b MOJIOKEHUS dlieMeHTa B [lepronnyeckoii cucteme
C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOSHHUS aTOMOB XHMHUYECKHX
JJeMeHTOB (COCTaB W 3apsan sapa, o0Imee YHCIIO JJIEKTPOHOB),
pacripeiefiecHueM JJEKTPOHOB TI0 DJHEPreTHYECCKHUM YPOBHSAM aTOMOB
MEPBBIX TPEX TIEPUOJIOB, KAJTUS M KAJIBIUS

IlpencraBnenue 0 NEPUOAMYECKON 3aBUCHUMOCTH CBOMCTB XHUMHYECKHX
SJEMEHTOB (paaiuyCc aTtoMa, DSIEeKTPOOTPHUIATENILHOCTh), MPOCThIX U
CJIOHBIX BEILIECTB OT IMOJIOXKEHUS AIeMeHTOB B [lepuonnueckoit cucteme
(B ManpIX Tiepro/ax W TIIABHBIX MOATPYINAX) W 3JEKTPOHHOTO CTPOCHUS
aToMa

YMeHue KitaccupUIpOBaTh:

XUMHYECKUE IICMEHTHI

HEOPraHWYEeCKHE BEIIECTBA

XUMUYIECKUE PEAKITIH

YMeHue onpeaensTh:

BaJICHTHOCTb U CTETIEHb OKHUCIICHHUS XMMHUYECKUX AJIIEMEHTOB, 3apsijl HOHA
BH/l XHMHYECKOW CBSI3M M THIT KPUCTAIUTHYECKOM CTPYKTYPhI B COSTUHEHUSX
XapakTep CPeAbl B BOAHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUMN)
OKHUCJIUTENb U BOCCTAHOBUTEIb

YMeHnne xapakTepu3oBath (U3NIECKUe U XUMUYECKHe CBOICTBA:

MIPOCTBIX BEIIECTB (KUCIOPO, O30H, BOJOPOJ, IrpaduT, aama3, KpeMHH,
azot, docdop, cepa, XI0p, HATPUH, KaTUil, MAaTHUHN, KaJbIINH, aTFOMIHHMN,
JKeJe30)

CIIO)KHBIX BEIIECTB, B TOM YHCIIE MX BOJIHBIX PacTBOPOB (BOna, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOAOPOJ, OKCHIBI U THAPOKCHUABI MeTamioB [-IIA
rpyni, agromunus, meau (II), nuaka, xenesa (11 u I11), okcuasr yrnepona
(IT u IV), xpemuus (IV), azora u docdopa (III u V), cepsr (IV u VI),
CEepHHUCTas, CepHas, a30THCTas, a3zoTHas, (ocdopHas, yrompHAs,
KpeMHHEeBas KHCIIOTa U X COJIH)

IIPOTHO3UPOBATH W XapaKTEPH30BATh CBOHCTBA BEIIECTB B 3aBUCHMOCTH OT
WX COCTaBa W CTPOCHHS, TMPUMCHCHHE BEIIECTB B 3aBHCHMOCTH OT HX

CBOICTB, BO3MOXHOCTb IIPOTEKAaHHWS XHMHUYECKHX MPEBpAILCHUNA B
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10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

13

13.1

13.2

13.3

13.4

Pa3IIMYHBIX YCIOBUAX

VMeHne cocTaBiaTh MOJICKYJISIPHBIE 1 NOHHBIC YPAaBHCHUSA pCaKHHﬁ, B TOM

qHCIIe:
peaxiuii HOHHOTO OOMeHa
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHBIX PEaKIUil

WUTIOCTPUPYIONINX XUMHYECKHE CBOMCTBA W3YyUYCHHBIX KJIACCOB (TpYII)

HEOPraHMYEeCKHUX BELIECTB

MOJTBEP)KJAIOIINX TEeHETUIECKYIO B3aMMOCBSA3b MEXY HUMHU

YMeHue BEIYUCITATH (IIPOBOJIUTH PACUETHI):

OTHOCHUTEJIbHYIO MOJICKYJISIPHYIO M MOJIIPHYO MacChl BEILECTB, MACCOBYIO
JIOJTI0 XUMUYECKOT0 3JIEMEHTA B COETUHEHUN

MacCOBYIO JIOJTIO BEIIIECTBa B paCTBOPE,

KOJINYECTBO BEILECTBA U €I0 MacCy, 00beM ra3oB

[0 YpaBHEHHUSIM XUMHYECKUX PEAKLIUH 1 HAXOJUTh KOJIMYECTBO BEILECTBA,
00BEM M Maccy peareHTOB WK NPOLYKTOB PEaKuu

Bramenue (3HaHue OCHOB):

OCHOBHBIMH METOJaMU HAy4yHOTo MOo3HaHUS (HaONM0JcHUE, H3MEpEHHE,
9KCHEPUMEHT, MOZEIHPOBAHUE) MPH H3YyYCHHH BELIECTB M XUMHUYECKHX
ABJICHUH; yMeHue c(opMyaupoBaTh NMpoOIEMYy M HPEIJIOKHUTH IyTH €&
peleHus

Oe3omacHOW pabOThl ¢ XUMUYECKIMH BEIECTBAMH, XHMHYECKOW MOCYION

1 1abOpaTOPHBIM 000PYIOBaHHUEM

MpaBUJIaMu 0€301MacHOTO OOpaIleHus] C BEIIeCTBAMH, HCIIOJIb3YEMBIMU B
TMOBCCTHEBHON JKW3HM, TMPAaBHIAMU TIOBEICHUS B MEIIX COepeKeHUs
37J0pOBbSI M OKpYyXKalollled TMPUPOAHOM Cpenbl; IOHHMaHUE Bpela
(omacHOCTH) BO3/ICHCTBUS HA KUBBIC OPTraHU3MBI OMIPECIIEHHBIX BEIIECTB,

CII0CO00B YMCHBUICHHUA U MIPEAOTBPALICHUA UX BPEAHOT'O BO3I[GﬁCTBPI$I
Hannuue NPAKTHUYCCKHUX HABBIKOB IUIAHUPOBAHHUA U OCYHICCTBIICHUA
CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB!

HU3YUCHHUC M OIHMCAHUC (1)I/I3I/I"IGCKI/IX CBOIICTB BCIICCTB, O3HAKOMJICHHUEC C
(I)I/ISI/I‘IGCKI/IMI/I U XUMHUYCCKUMU ABJICHUAMH; OIIbIThI, WIJIHOCTPUPYIOMIUC

MIPU3HAKU MPOTEKAHNS XUMAYECKIX PEeaKIIHi
M3y4YeHre CrIoco0O0B pa3/esieHus: cMecei

MNOJIY4YCHUC KUCIIOpOAda U U3YUYCHHUC €ro CBOﬁCTB; MMOJy4€HUC BOAOPOOa U
HU3y4YCHHUE €T0 CBOﬁCTB; TMOJIYYECHUE YTIJICKUCIIOIO Ta3a U U3YUCHUE €TI0

CBOMCTB; MOJIy4YE€HUE aMMHUaKa U U3y4EHUE €ro CBOMCTB

NPUTOTOBJICHUE  PACTBOPOB C  ONpeleiEHHOM  MaccOBOM  JoJied

pacTBOPEHHOTO BELIECTBA



13.5

13.6

13.7

13.8

14

14.1

14.2

MIpUMEHEHUE WHAUKATOPOB (JJaKMyca, MeTHWopaHxka u (heHondTaienHa)

TS OTIPEJICTICHUSI XapaKTepa Cpejibl B pACTBOPAX KUCIOT U IIeI0Yei

WCCTICIOBAaHWE W OITMCAHWE CBOWCTB HEOPTraHMYECKHX BEIECTB DPA3IMIHBIX
KJIaCCOB; M3YUYCHHE B3aWMOEHCTBUS KHCIOT C MeTaIaMH, OKCHAAMH
METAJUIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAaHMSMH, COJISIMU;
MOJTy9eHUE HEPACTBOPUMEIX OCHOBAHWIA, BBITECHEHHE OIHOTO MeTajuia
IpPYyTHM U3 pPacTBOpa COJH; HWCCIenoBaHHe aMQpOTEepPHBIX CBOMCTB

THUAPOKCUIOB AJIIOMUHUA U IIUHKA

peIIeHre SKCIIEPUMEHTANBHBIX 3amad 1o TemaM: «OCHOBHBIE KJIacChl
HEOPTaHWYECKUX COCOUHEHUN», «DIEKTPOIUTHICCKAS IUCCOIHAIIHS;
«Baxueime HeMeTaJJIbl U UX COeAUHECHUD»; « BaskHEHIIIe METaITbl U UX

COCIUHCHU

XUMUYECKHE OKCIEPHUMEHTHI, WUTIOCTPUPYIOIINE MPU3HAKK MPOTEKAHUS
peaxkuuii HOHHOTO 0OMEeHa; KaueCTBEHHBIE PEaKkIMy Ha MPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax MOHBIL: XJIOPUA-, OpPOMUI-, HOTU-, CyIbdaT-, pocdat-,
KapOOHAT-, CHJIMKAT-aHHOHBI, THIPOKCHUI-MOHBI, KaTHOHBI AMMOHHUS,
MarHus, KaJabIys, aTlOMUHUS, )kere3a (2+) u xenesa (3+), meau (2+), HMHKA
Ymenue:

NPE/ICTAaBIATh  pE3yNbTaThl  JKCHepuMeHTa B (OopMe  BBIBOJOB,
J0OKa3aTesIbCTB, TpadUKOB H TAaONUI W BBUIBIATE SMIHPHYECKHUE
3aKOHOMEPHOCTH

YCTaHABIUBATh CBSI3HM MEXKAY PEaJbHO HAOTIOJAEMBIMH XHMHYECKUMH
SBJICHUSIMH ¥ TIPOLIECCAMH, TPOUCXOISIIMMH B MaKpo- U MHKPOMHDE,

00BICHATE MMPUYNHBI MHOF006pa3I/I$I BCIICCTB

IHEPEYEHD 3JIEMEHTOB COIEPKAHUA, ITPOBEPAEMBIX HA OCHOBHOM
IroOCYJAPCTBEHHOM 2K3AMEHE 11O XUMHUH

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

[TepBoHaUaNbHBIE XUMUYECKUE TOHSITHUS
UYucreie BeliecTBa U cMecu. CriocoObl pasiesieHus: cMecei

ATOMBI W MOJIEKYJBI. XUMHUECKHEe 3IeMeHTh. CHMBOIBI XUMHYECKUX JIIEMEHTOB.
[IpocThie U CIOXKHBIE BEIIECTBRA.

Xumudeckas Qopmyia. BaleHTHOCTP aTOMOB XHMHYECKHX 3ieMeHTOB. CTereHb
OKHUCIICHUS

3aKkOH TOCTOSHCTBa cocTaBa  BemlecTB. OTHOcHTeNnbHAss aToOMHas  Macca.
OtHOCuTenpHAs MOJEKyJsApHas Macca. MaccoBas 1O XHMHYECKOTO 3JIEMEHTa B

COCAUMHCHHUHA

KonuuectBo BemiectBa. Moab. MounspHas wMacca. MossipHbiii  00bEM  Ta30B.



1.6

2.1

2.2

23

3.1

3.2

4.1

4.2

4.3

4.4

4.5

4.6

BzanmocBs3b KOJIMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX €AWHUILL BEIIECCTBA

du3nyecKkre U XUMHUYECKHUE SIBIICHUS. XHUMHUYECKas peakuusa u e IIPpU3HAKH. 3aKkoH

COXpaHEHMS MacChl BeIEeCTB. XUMUYIECKIE YPaBHEHUS

[lepuonnueckuil 3akoH u Ilepuonuueckas cucremMa XUMHUYECKHX aneMmeHtoB J[.M.

MenneneeBa. CTpoeHHE aTOMOB

ITepuognueckuit 3akoH. Ilepuomuueckass cucremMa XUMHYECKUX odsemeHToB JI.U.
MenpneneeBa. Ilepuoasl u rpynnbl. PU3HYECKHM CMBICHT MOPSAKOBOTO HOMeEpa,

HOMCPOB II€pHOJa U I'PYIIIbI 3JICMCHTA

Crpoenne aromoB. CocraB aToMHBIX sjep. M3otombl. Onexrponsl. CrpoeHue
3JIEKTPOHHBIX 000JI04€K aTOMOB MepBhIX 20 XUMHYECKUX 37eMeHTOB [leprnonnyeckoit

cuctemsl JI.1. MeHneneera

3aKOHOM€pHOCTI/I B HM3MCHCHHMH CBOMCTB XHMHUUYECKHX DJICMCHTOB TNEPBBIX TpéX
nepruoaos, KaJiys, KaJblust (pa/:u/lyca aTOMOB, QJICKTPOOTPUIATCIIbHOCTH,
METATININMYECCKHUX W HEMCTAINIMYCCKUX CBOI>'ICTB) n ux COG,Z[PIH@HI/Iﬁ B COOTBCTCTBUHU C

ITOJIOKCHHUEM 3JICMCHTOB B Hepnounqecxoﬁ CUCTEME U CTPOCHHUEM UX aTOMOB
CTpoeHI/Ie BC€IICCTBA

XuUMHU4YecKast CBA3b. KoBanenTHas (HOHﬂpHa}I n HeHOJ’IHpHaH) CBA3b.
3HCKTpOOTpI/IHaT6J'ILHOCTL XHUMHYECKHUX 3JeMeHTOB. MoHHas cBs3b. MeTramnueckas

CBsA3b

Tumsr KPUCTAJUIMICCKUX peIHéTOK (aTOMHaSI, HOHHAasd, MeTaJ’IJ’II/I‘IeCKaH), 3aBUCUMOCTD

CBOWCTB BeIllECTBA OT TUIMA KPUCTAJUTMYECKON PEMIETKA U BUAA XUMHUYECKON CBSI3U

Baxueiimue npeaACTaBUTCIN HCOPTraHNICCKUX BCILICCTB. Hemeramnsr u ux COCINHCHUS.

MeTamisl ¥ UX COSTUHEHUS

Knaccupukauus w  HOMEHKJIATypa HEOPraHMYECKUX COCOUHEHHUI: OKCHIOB
(conmeoOpasytomnie: OCHOBHBIE, KHCIOTHBIE, aM(OTEepHBIE) W HECOIeo0pa3yIoIlue;
OCHOBaHU (IIETOYM M HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOJICOAEpIKaIlIre
1 OECKUCTIOPOAHBIE, OAHOOCHOBHBIE H MHOIOOCHOBHBIE); COJIEH (CPeIHUX M KHUCIBIX)
dusnueckrue M XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAJUIOB: BOJOPO/JIA,
XJI0pa, KUCIIOpoJa, cephl, a30Ta, Gpocdopa, yriiepoaa, KpeMHUS

dusnyeckre U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-METAJIOB: JINTHUS, HATpUS,
KaJIusi, MarHus U KaJbLus, aTFOMHHHNS, JKene3a. DINEeKTPOXUMHUUECKUH psii HalpsKeHUH
METAaJJIOB

dusnueckue W XHMMHUYECKHE CBOMCTBAa BOJOPOJHBIX COEAMHEHHUH HEMETaJIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOA, aMMHUAKa

dusnyeckne U XUMHYECKHE CBOICTBA OKCHIIOB HemeTayuioB: cepsl (IV, VI), azora(ll,
IV, V), dochopa(Ill, V), yrnepoma(ll, 1V), xpemuusa(IV). Iloxydenue oxcumos
HEMETAIIOB

Xumrueckue cBoicTBa OKcuaoB: MeTauioB IA—IIIA rpymm, nuaka, mequ(Il) u sxemesa(ll,



4.7

4.8

4.9

4.10

4.11

4.12

5.1

52

53

54

5.5

6.1

6.2

6.3

III). ITorydeHne OKCUIOB METAIIIIOB

XWUMHUYECKHe CBOMCTBA OCHOBaHWH M aM(OTEpHBIX THAPOKCHAOB (Ha TpuMepe
THAPOKCUIIOB aTIOMUHUSA, JKeJie3a, MuHKa). [loydenne ocHoBaHMNA M aM(OTEPHBIX
THAPOKCUIOB

OO0mme XUMHYECKHE CBOICTBA KHCIOT: XJIOPOBOJOPOIHOW, CEPOBOAOPOIHOMH,
CepHUCTOM, CepHOW, a30THOH, QochopHO, KpeMHHEBOH, yrojabHOH. OcoObie
XMMHUUYECKUE CBOMCTBA KOHLIEHTPUPOBAHHON CEpHOM M a30THOWU KucioT. [lomydyeHue

KHCIIOT
OObmme xumMuyecKre CBOUCTBa cpeaHux cojeil. [lomyuenne conei

[Tonyuenue, coOupaHue, paclo3HaBaHWE BOAOPOJA, KHUCIOpOAA, aMMHaka,

YTJICKHCJIOrO I'a3a B na6opaTopI/m

[Tomyuenne ammuaka, cepHOM W a30THOM KHCIOT B MpOMBIIIIEHHOCTH. OOmue

CIIOCOOBI MOTYYCHUST METAIIOB
I'eneTnueckas cBI3b MEXIY KJIacCaMU HEOPTaHUUYECKUX COCTMHEHUN
XUMUYECKHUE PEAKIIUU

Knaccudukanust XUMHYECKUX peakIuii M0 pa3iuYHbIM NpU3HAKaM: 10 YHCITy U
COCTaBY YYaCTBYIOIIMX B PEaKIUH BEIECTB, IO TEIUIOBOMY 3(deKkTy, Mo n3MeHEHHUIO

CTCIICHEH OKMCJICHHUS XUMHUYCCKHX IJICMCHTOB

TemnoBoii 3dekT XuMHUYECKOH peaklui, TEPMOXUMHUECKHE YpPaBHEHHs. DK30- W

9HI0TEpPMUYECKHE peakuU. TepMOXUMHUYECKUE YPaBHEHUS

OKHCIIMTEILHOBOCCTAHOBUTEIIHHEIC pCaKmuu. OKHCIUTEIX W BOCCTAHOBHUTEIIU.
IIpoueccst OKHUCJIEHUS u BOCCTaHOBJICHHS. OneKTpOHHBIN Oananc

OKHUCJIUTEIIbHOBOCCTAHOBUTEILHOM pCakuuun

Teopus snmekTponuTUYECKON aucconuanuu. KaTWoHBI, aHMOHBI. DJIEKTPOIUTH U

HEIJICKTPOJIUTHI. CunbHEIC U cadble QJICKTPOJIUTHI. CrereHn JUCConuannmu

Peaknuu nonHoro ooMeHa. Y CJIOBHsI IPOTEKaHUs peaKIUii HOHHOTO 0OMeHa, MOJHbIE

U COKpAaIlI€HHbIE HOHHBIE YPABHEHUS peakLui
XuMHS U OKpYKaroIlas cpeaa

Bemectsa u Marepuansl B IOBCEJIHEBHOM JKM3HM 4elOBeKa. be3onacHoe
WCIIOJIb30BaHKE BEIIECTB M XMMHUYECKHX peakuuid B Jabopatopuu u ObITy. IlepBas

moMouib Npru XUMUICCKUX 0XKOrax U OTPABJICHUAX

XuUMHUECKOe 3arpsA3HEHHE OKpY>KaroIled cpeapl (KUCIOTHBIC MOXKIW, 3arpsi3HEHUE
MOYBEI, BO3JAyXa M BOJOEMOB), cHocoObl ero mpenorBpamieHus [lpenenbHas
norryctuMasi koHrentpanus Beniects ([11K). Poms xuMuu B pemeHnn 5K0I0THIeCKIX

pobiem. Y cuiieHue napHuKoBoro 3ddexra, pa3pyInieHne 030HOBOTO CIIOS
[Ipumenenue cepsl, azoTa, Gocdopa, yriaepoaa, KpeMHHS U UX COSAMHEHUH B OBITY,
MCIUIUHE, MPOMBINIJIECHHOCTU W CCJIBCKOM XO3SIUCTBE. HpI/IMeHeHI/Ie METaJJIOB "

CIJIaBOB (CTajlb, YyTyH, AIOPATIOMUHHN, OpoH3a) B OBITY M NPOMBIIUICHHOCTH WX



6.4

6.5

7.1
7.2
7.3

coenuHennii. [lorsarue o KOppO3un METAJJIOB, OCHOBHBEIC CITOCOOBI 3alIUThl UX OT

KOPPO3UH

[IpuponHbIe UCTOYHHUKH YTIIEBOJOPOAOB (YrOib, IPUPOIHBINA ra3, HE(PTH), MPOITYKTHI

uXx nepepadboTku (OEH3UH), UX POJb B OBITY M POMBIIUIEHHOCTH

[lepBoHavaIEHBIC TIOHATHS 00 OPTraHWYECKUX BEIECTBAX KaK O COCTUHCHUSIX yriiepoaa
(mMeTaH, 3TaH, STWJIEH, alleTWJIEH, 3TaHOJ], TVIMIEPUH, YKCycHas kuciora). Ilonsartue o
OMOJIOrMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OENKax, YIIIeBOJax — M UX POJIM B JKU3HH

YeJIoBeKa
Pacuéter:

o opmyaM XMMUYECKUX COCTUHCHUI

MacChl (MaccoBO¥) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

10 XUMHUYECKUM YPaBHECHUAM



