MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe deaepalbHON paboyeil IporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENOJaBaHusl y4eOHOTO npeaMeTa « XUuMUsH)
B 00pa3oBatenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Naé€T MPECTABICHUE O IMENsAX, OOIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
IpeaycMaTpuBaeT paclpelesieHHe ero Mo KiaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OINpPEIEseT KOJIUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTepUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJEA0OBATEIbHOCTh  U3YYEHUS XUMHUU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, ONpeaAesisieT BO3MOXXHOCTH TMpeaMera  JJis
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUW 00pa3oBaTesIbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE LieNiel U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-IIO3HABATEIbHON JIEATETLHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4aromierocsi, €ro MpeACTaBICHUI O MAaTEpUAIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
HPHEPIrUM M 00 HBOJIIOIMHU BEHIECTB B IMPUPOJE, O MYTAX PEHICHUS TriI00aIbHBIX
npo0ieM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUS |
dbopMupOBaHUS KYJIbTYPbI JUYHOCTH, €€ 0011IeH U (PYyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
OOy4JaromuXcs, HABBIKOB WX CAMOCTOSTEIHHOW Y4eOHOW JESTEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIEIOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM NESITEbHOCTH;

3HAKOMHUT €O CHEIU(GUKONW HAYYHOTO MBIILIIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €JUHCTBO PUPO/bI U YEIIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B () OPMUPOBAHUN €CTECTBEHHO-HAYYHOW TPAMOTHOCTH O0YYarOIINXCS;



crocoOCTBYyeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
COIEepKaHUS  yuyeOHOro  MpeaMeTa, KOTOPBIA  SABISAETCS  MEAArOrHYecKu
allaliTUPOBAHHBIM OTpa)keHHWEM 0a30BOM HayKHW XUMHUH Ha OINpeAeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHWYEeCKONM XHUMHUU UM HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUH
OPraHUYECKON XUMUHU.

CrpykTypa copepkaHMsl MpOrpaMMbl IO XUMHUU CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro nojaxojaa Kk e€ m3yueHuto. CopeprkaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKON
peakiuu. OOe STH CHUCTEMbl CTPYKTYpPHO OpraHM30BAaHbl MO0 TMPUHIUILY
IIOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUYECKHUX IMPEICTABICHUMN
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHHUSA O CTPOEHUHU aTOMa U XUMUYECKOMN CBA3H;

— TMpeACTaBIEeHUN 00 JIEKTPOJIUTUYECKON AMCCOLMAIMM BEIIECTB B
pacTBOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YPOBHS K JPYroMmy, BBINOJHAA (YHKUUU OOBSICHEHHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH IPAKTUYECKOI'O IMPUMEHEHUS U IOJyYCHHS
M3y4aceMbIX BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CHOCOOCTBYET  (OPMHPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISAIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOW IpUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAaHHIO H
METO/JaM TO3HaHUs B Hayke. M3ydeHune XUMHUH NPOUCXOJUT C IPUBICYEHUEM
3HaHUW W3 pPaHEEe M3YyUEHHBIX YYEOHBIX MpeAMETOB: «OKpyKalolUi MUPY,
«buomorus. 5—7 kimacced» U «Dusnka. 7 Kiaccy.

[Ipy wW3yyeHUH XHUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHMM OCHOB
XUMHUYECKON HAayKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATENBHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBIL.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKHX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOJOKEHUH,
JOCTYITHBIX O0OOIIEHHII MHPOBO33PEHUYECKOrO0 XapakTepa, s3blKa HAyKH, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM II03HAHUS MpPU HU3YYEHUH BELIECTB U
XMMHMUYECKUX peaklUuid, B (OPMUPOBAHUM U PAa3BUTUHU MO3HABATENIbHBIX YMEHUH U
UX TPUMEHEHWHW B Yy4eOHO-TIO3HABATEIIbHONH U y4eOHO-MCCIIEI0BATENbCKON
NeSATENbHOCTH, OCBOCHHMHM MpaBWi 0O€30MaCHOTO OOpallleHHs C BEIIECTBAMHU B
MTOBCEHEBHOM KU3HMU.

[Tpu u3yyeHun XMMHM Ha YPOBHE OCHOBHOI'O 00IEro oOpa3oBaHUsI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE 1IeTH, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYIHHYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1aTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHHUE
o0yyaroumxcsd K CaMOCTOSITEIIbHOM IO3HABATEJIbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHMsI, (POPMHUPYIOINIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH,

— obecrnieyeHne yCIOBHM, CITOCOOCTBYIONUX MPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, MO3HAHUS M CaMOMNO3HAHUS, KIIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBbHOE 3HA4Y€HUE MJIs
pa3IMYHBIX BUIOB JIEATEIBHOCTH,

— (opmupoBanue oOmeld (QyHKIIMOHATIBHOM U  €CTECTBEHHO-HAyYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHHUU OOBICHITH W OIEHUBATH SIBICHUS
OKpY>KaIOIlIEr0 MHUpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHbIE NMPU H3yUYECHUU
XMMHMH, TPUMEHATh UX IpPU pEHIeHUH NpoOJieM B MOBCEIHEBHON JKHU3HM U
TPYAOBOU IEATEIBHOCTH;

— (QopmupoBaHue y OOydyaromMxcs TyYMaHHUCTHYECKHX OTHOIICHUH,
NOHUMAHUSA LIEHHOCTH XUMHUYECKHX 3HAHUU Ui BBIPAOOTKH HKOJIOTMYECKU
1eJIecO00pa3sHOro MOBENEHUST B OBITY M TPYAOBOM JIEATENBHOCTH B LEISIX
COXPaHEHUs CBOETO 3710POBbsI U OKPYXKAIOLIEH MPUPOAHOMN CPebl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uis W HANpaBiICHHOCTH JalbHEHUIIEro
OOy4YeHHSI.

OOwiee 4yucio YacoB, OTBEAEHHBIX JMJIi M3yYEHUs XHMHUM Ha YpOBHE
OCHOBHOT0 00111€T0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJIeq0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA

8 KIIACC

IlepBoHavajibHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemecTBa. DuU3WUECKUE CBOWCTBA BEMIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHATHE O MeTOMax MO3HAaHWS B XMUMHUU. UHCThIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OtHOcUTENBHAS MOJIEKYJIsIpHAs macca. MaccoBas J10Ji1 XUMHUYECKOI0 3JIEMEHTa B
COEMHECHUM.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBs3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX eAUHUI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHECHUM.

OuU3NYECKNE U XUMUYECKUE SBJICHHS. XUMUUYECKasd PEAKIUSA U €€ MPU3HAKH.
3aK0H COXpaHEHHS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKIil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, OOMEHA).

Xumuyeckuii IKCcnepumenm:

3HAKOMCTBO C XMMMUYECKOUN MOCY0M, mpaBuiiaMu padbOThl B J1a00OpaTopuu u
npuémMamMu 00palleHus ¢ JIabopaTOpPHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(GU3NYEeCKNX CBOWCTB O00pa3IOB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMS BOJbI) U XMMHYECKUX (TOpPEHHUE CBEYHU, MPOKATHBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHWE THAPOKCHIA
menu (I1) mpu HarpeBanum, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM coiu meau (1),
M3YUYEHHUE CIOCOOOB pa3feICHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (puibTpOBaHUE,
BbITIApYBaHUE, JUCTUIUISAIMS, XpoMaTorpadus, mpoBeJcHUEe OYUCTKU MOBAPEHHON
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEICHHS  OTbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIENEH MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYeCKNX BelleCTB

Bo3nyx — cmech ra3zoB. CocraB Bo3ayxa. Kuciopoa — 3a€MEHT U MpocToe
BemecTBO. HaxoknmeHuwe kucimopoga B TpUpoae, (GU3UYECKHE W XUMUYCCKUE
cBoiictBa (peakumuu TopeHus). Oxcumpl. [Ipumenenue xucimopoma. CrocoObl



MOJIYYeHHUST KUCTopoAa B J1abopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
KHciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPO/Ia.

TenmoBoit 3h(PeKkT XUMHUUECKON peakluh, TEPMOXUMUUYECKHUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE pEeaKUuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, yCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT mM mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
noyuyeHust. Kucnotsl u comnm.

Momnsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HacepilieHHbIE M HEHACBIMIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponb pacTBOpOB B mpHUpoOJie M B XKU3HU 4YesioBeka. KpyroBopoT BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa v OYMCTKA MPUPOIHBIX BO/I.

Kiaccudukanus Heopranumdeckux coemuHeHuil. Oxcuabl. Kiraccudukanuys
OKCUJOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonydeHne OKCuaoB.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kucinot. duszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Pan axktuBHOocTH MeTauioB H. H. bekerona.
[lonydeHne KUCIIOT.

Conu. Homenknarypa coiieil. @U3ndYecKkre U XMMHUYECKHUE CBOWCTBA COJICH.
[Tosyuenue coien.

['eHeTnyeckas CBI3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuyeckuui IKcnepumenm:

Ka4E€CTBEHHOE ONPEJEIICHUE COAECPKAHUs KUCIOPOAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
MpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIIOB U
OMHMCaHWE WX CBOMCTB, IOJy4YeHHE, COOUpaHHUE, paclo3HaBaHHE W H3yYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOACHUE OOpPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM  PaCTBOPUMOCTBHIO, IPUTOTOBJIECHUE PACTBOPOB C ONPEIACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHUE BUJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT W IEIOYEH,
uzydyeHue B3aumojieiictBusa okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCJIIOT C MeETajulaMH, PEaKUWi HEUTpaIW3alu{, IOJYyYEHHE HEpPaCTBOPHUMBIX
OCHOBAHWMH, BBITECHEHHE OJHOI0 METaJla IPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHenmne KiacCchl HEOPraHUYEeCKHUX
COCITMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemMeHnToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKH KIACCU(DUKAIIUKA XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(OTEpPHbIE OKCUIbI
Y TUJPOKCUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonHas u  JJIUHHOMEpUoAHass  (HOpMBI
[Tepuognueckout cucrembl xumuueckux 3iaemeHToB [l. . Menneneea. [lepuobl
u rpynnsl. DOusnyeckuil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IIepUoaa MU
TPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBhIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuognueckoir cucremnl . M. MeHnueneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucteme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJnyca aTOMOB XHWMHMYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB I pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4yéHbIM U
rpakJaHUH.

Xumuyeckass cBsA3b. KoBasieHTHast (MOJIApHAsT YW HEMNOJIAPHAs)) CBS3b.
DIEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTEIbBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Tponiecchbl OKUCIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHUe O0O0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICUCTBHE
TUAPOKCHAA LHUHKA C PacTBOpaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WJUTIOCTPUPYIOIINX — NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropenue, peakiiy pa3oKeHHs], COSTUHEHU).

Mescnpedmemmnule céasu



Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU W3YyUYEHHH XUMHU B 8 KIacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHME KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SIBJISIFOIIMXCS CUCTEMHBIMU JJIs1 OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAy4YHBINH (PakT, TUIIOTE3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, Kiaccudukamusi, MepUOJUIYHOCTh, HAOIIOEHNE,
JKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIMYMHBI, €IUHUIIbI
MU3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKONIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKAs peaKUMs

[lepnognueckuii 3axoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalusl, KaJIbLUS W HX
COCOUHEHUN B COOTBETCTBMU C IIOJIOKECHUEM 3JIEMEHTOB B Ilepuoanueckoii
CUCTEME U CTPOCHUEM UX ATOMOB.

CrtpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTATIIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELUIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanuys XuMUYECKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYAaCTBYIONIMX B PEAKIWHM BEIIECTB, MO TEIIOBOMY 3G (dEKTy, 1Mo
W3MEHEHUIO CTETICHEH OKMCIICHUS XMMHUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUUYECKUE
YpaBHEHUS.

[TonsiTue 0 cKOpoCTHM XUMHUYecKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTePOTEHHBIX
peakuusx. [lonstre o karamuse. [loHsTre 0 XuMuueckoMm paBHoBecuu. DakTopsl,
BIIMAIONIME HAa CKOPOCTh XMMHUYECKOW pEaKUUU M TMOJIOKEHUE XHUMHYECKOIO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKIIUU,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKIIUU. CocraBiieHue YpaBHEHUM



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMid C  HKCIOJb30BAHUEM  METOjIa
AJIEKTPOHHOTO OaliaHca.

Teopus ANEKTPONUTHIYECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annoHbl. MexaHu3M OUCCOLMALUM BEIIECTB C PAa3IMYHBIMU BUIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuan. CUIIbHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoWCTBa KHCIOT,
OCHOBaHMM U coJeil B CBeTe MpEACTaBICHUN 00 3IEKTPOIUTUUYECKOMN
nucconmani. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSATHE O THAPOIN3E COJIeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJJIOB W HEMeTasioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JIEWCTBHS Ppa3IMYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEIIECTB, IPOLECCAa AMCCOLMALMU KHUCIOT, IIEJOYed W COJIEH
(BO3MOXXHO  HCMOJB30BAHME BHUJEO MAaTEPHAIIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKU  TPOTEKAHHWs  peakuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakluH pasyIoKEeHHs, COEIUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
HKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTta/uibl M UX COeIMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe cTeneHn okucieHus. CTpoeHue W (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMMHMYECKHE CBOWCTBA Ha MPUMEPE  XJopa
(B3aUMOJEHCTBUE C MeETaJlaMd, HEMeTaUlaMH, IeJo4aMH). XJIOPOBOJIOPO/I.
ConsiHas KuCI0Ta, XMMUYECKHE CBOMCTBA, INOJYy4YEHHE, NPUMEHEHHe. [lelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHM3M YeJOBEKa. BakHeWlne XJIOpuabl U UX
HaXO0XJCHHUE B IPUPOJIE.

Oo6mas xapakrtepuctuka 3meMeHToB VIA-rpynmber. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTereHu okucieHusi. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOJAA U cepbl. AJIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOIOPOI, CTPOCHUE, (PUBHUECKHE U
XUMHUYecKue cBoucTBa. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHME M XUMUYECKHE CBOWCTBa (00mMe Kak
NPEACTaBUTENA Kjlacca KHCIOT W cheuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOCO0a MOJYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEpHOI KHCIOThI, KAUECTBEHHAS PEaKLMs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCNUHEHHWA B MpUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeabl COCNMHEHUSIMHU Ccepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
bu3nueckue 1 XUMHIECKre cBoicTBa. KpyroBopot azora B npupoje. AMMHUaK, €ro
bu3nUecKre 1 XUMUYECKUE CBOMCTBA, MOJydeHne U puMeHeHue. Coam aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHHUS. A30THasl KHCIIOTa, €€ TOJydYeHHE, (QU3MYCCKUE W XHUMHUYCCKUE
cBOoMcTBa (0OIME KaK TMPENCTaBUTENSl Kilacca KUCIOT U crnenuduyueckue).
Hcnonp3oBaHne HHUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE MHMHEPaIbHBIX
yao0peHuil. XuMru4yeckoe 3arps3HeHUe OKPYKAIOIIeH cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3AyxXa, MOYBBI W BoaoEéMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas KUCIoTa, PU3HMICSCKIC U XUMUICSCKHUE CBOMCTRA,
nosyyenue. Mcmnons3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHHUS.  YIIEepoA,  aUIOTPOITHBIE
MOIM(UKAIIMK, PACIpOCTpaHECHUE B TPHUPOAC, (PU3NYECKHE H XUMHUYCCKUC
cBoictBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OpPTaHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riaoOaJbHOTO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ coyu, uX PU3NUecKue U XUMHYECKUE CBOICTBA,
noiiydeHue W mnpuMmeHeHue. KauecTBeHHas peaknuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaNMBHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOIYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 GMOJIOTMYECKN BAKHBIX BEIECTBAX: KUpax, OeNKax, yriieBojax — U ux
poJii B OKM3HM 4YeJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCAUHEHUM.

KpeMmHuii, ero ¢usnueckne ©W XHUMHYECKHE CBOMCTBA, TOJNYyYCHHE W
npumeHenue. CoenuHeHHs KpeMHHUsT B mpupone. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) m kpemHueBor kuciore. CHIMKATBl, X UCIOJb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIe CTPOWTENbHBIE MaTepHaNbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMbl 6€30macHOr0 MCIOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
X TPOTEKAHMsI, OMBITHI, OTpaKAIIHE (PU3NYECKHUE W XHMHUUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJUHEHHM (BO3MOXKHO MCIOJIb30BAHHE BHJICOMATEPHUAIIOB),
O3HAKOMJICHHE C 00pa3lamMu XJOPUAOB (TajJOreHUJOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl u €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBiIEHHOMN CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKIuu Ha cylbdart-
MOH U HaOJIOJeHHWEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, (ochopa M HX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOTyUYeHHE,
coOuMpaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHE
KAueCTBEHHbIX PEaKlMi Ha MOH aMMOHHMS U (pocdar-uoH U H3ydyeHue Npu3HaAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEMCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), V3YUYECHHE Mozenen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojJydyeHue, coOupaHue, pacro3HaBaHUE U U3yUEHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOBE/ICHNE KaYyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYCHHE TNPU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHUE C
NPOAYKIMENH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTallbl U UX COCTUHEHUS».

MeTaJibl 1 X COeIMHEHUS

OO01ast xapakTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxeHus B Ilepmommyeckor cucremMe XuMUYecKMX dieMmeHToB [[. U
MeHnneneeBa u ctpoeHus: aromMoB. CTpoeHHE MeTajuioB. MeTramindeckasi CBsi3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUH MeTauioB. Ou3znueckue U XUMUYECKHE CBOMCTBA MeTaylioB. OO0mme
CHocoObl TONydeHUs: MeTayioB. [loHATHE O KOpPpPO3UM METAIIOB, OCHOBHBIE
CrocoObl 3alMThl UX OT Koppo3ud. CruiaBel (CTalb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U TPOMBITINICHHOCTH.

[Ilenounsle MeTael: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHUX
anementoB JI. M. MenneneeBa, CTpO€HHME UMX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
duznyeckne U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U



TUAPOKCHABI HATpusd MW Kanus. [IpuMeHeHne IIeNnoYHbIX METaVIOB MW UX
COEeIMHEHUH.

[[lenoyHO3E€MENBbHBIE METAJUIBI MAarHMl M KaJbLUW: IIOJIOKEHHE B
ITepronnueckoil cucteMe xuMudeckux snemeHtoB [[. Y. MeHneneeBa, cTpoeHue
MX aTOMOB, HaXOKJIeHHE B ITpupoae. Pu3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanplud. Baxueimue coeauHEHHS Kaibliusg (OKCHJ, THUIPOKCHI, COJIH).
’KéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMUHHI: TIosIokeHKE B [lepuoandeckoi cucreMe XMMUYECKUX AJIEMEHTOB
. U. MenneneeBa, CTpoeHHME aToma, HaxOXJeHHEe B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEPHBIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHS.

Keneso: nonoxenue B Ilepuoanueckoi cucteMe XMMUYECKUX 31€MEHTOB [1.
N. MenneneeBa, CTpOEHHE aroMa, HaxOKJAeHUE B mpupoac. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA *kene3a. OKCH b, THAPOKCHIBI U cou xxenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METAJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOICTBAMH, H3yYE€HHUE  pE3yJbTaTOB KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCH[A
Kb W HaTpUsl C BOJOM (BO3MOYKHO MCIOJB30BAHUE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS Kejle3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJB30BAaHUE  BHUJICOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(I1) u xeneza (I11), mequ (11), HabmrOAEHNE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpWsi, Kajlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB T'HIPOKCUAA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEUIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Baxnelmue
METAJJIBl U X COCTUHECHUS.

XuMHus ¥ OKPYXKAKOIIAA cpea

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momoris mpu
XUMHYECKUX OKOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HEHHE OKpYyKaloled cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus Bemiects, nainee — [1/IK). Pons xumuu B penieHnn 3K0JI0rM4ecKux
pooIeMm.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEpPHbIE
MaTepHabl).

Mescnpeomemmnule céasu



Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU H3yYeHUM XUMUU B 9 Kiacce
OCYIICCTBJISCTCS Yepe3 HCIIOJIb30BaHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
TIOHATUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSATHS: HAy4YHBINH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKALM, TEePUOAUIYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

dusnka: MaTepus, aToM, DOJCKTPOH, IMPOTOH, HEUTPOH, WOH, HYKIH],
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsii, MPOBOJTHHKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PaCTBOPUMOCTb, KPUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AUHHUIIBI M3MEPECHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUTaHETHI, 3BE31b1, COMHIIE.

buomorus: ¢dorocuHTe3, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yA0OpEeHHs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaTbl, TOPHBICE IOPOJIHI,
TMIOJIC3HBIC UCKOITaeMbIe, TOTLTNBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMBbI OCHOBHOTO OOIIETO
o0pa30oBaHus JOCTUTAlOTCS B XOJie OOyYeHHs] XUMUU B €IMHCTBE Y4YEOHOW WU
BOCHUTATEJIBHOMN ACATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMH B
oOIIleCTBE TMpaBUJIaMd W HOPMaMH TIOBEJIEHHUS ¥ CIOCOOCTBYIOT MpoIieccam
CaMOTIO3HaHUSs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYarOIINXCA.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTPAXalrT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA ~ CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAllM WU
paclIMpEeHUE OIbITA CITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) nIaTpUOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOI'0 OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACIEIUI0, TIOHMMAaHUS 3HAYCHHUS XUMHYECKOM HAayKUu B JKHU3HU
COBPEMEHHOI'0 OOIIeCTBA, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU HH(OpMalmeil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPaA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABICHUS] O COLHMAIBHBIX HOPMaxX M MOpPaBWIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEIbCKOM, TBOPUYECKOM W JAPYrUX  BHJAX
JIEATEeIIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOU MAESATEILHOCTU MpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUN YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCCe€ DITOM YUYEOHOW NESITEIHbHOCTH, TOTOBHOCTHU
OIICHUBAaTh CBOE TMIOBEJECHUE W TIOCTYIIKM CBOMX TOBApHUIIECH C NO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O NMO3HAHUA:

MHPOBO33PEHUYECKHE TPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABJISIONIUE
OCHOBY JIII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX 4YEJIOBEKa C
MPUPOTHOM CPEIOM, O POJIM XMMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW IO
XUMUU, HEOOXOJUMBIC NJii OOBSCHEHHUS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUU,
MO3HABATEILHON, WH()DOPMAITMOHHOW W YUTATEIBCKON KYJILTYpHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pal0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPaTypOi, JOCTYIHBIMU TEXHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEHHMIO W TO3HAHUIO, JH0003HATEIBHOCTb, T'OTOBHOCTH U
CIOCOOHOCTh K €aMOOOpAa3OBAHMIO, MPOEKTHOW M MCCIEI0BATEIbCKON
JeSITeIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JTaJIbHEHIIIEM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypEHUs),
HEOOXOMMMOCTH COOJNIONIEHNs TIPaBWJI OE€30MacHOCTH TMPU  OOpalleHUH C
XUMUYECKUMU BEIIECTBAMHU B OBITY U pEaIbHON KU3HH,

5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YyUYEHHIO MPOPECCUI U Tpyla pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIJOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHHs MPEJIMETHbIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIN BBIOOD
WHIUBUYAIbHON TPAeKTOPUHU MPOAOIIKEHUSI 00pa30BaHus C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON NpodhecCUOHATBHON AeSTENbHOCTU U PAa3BUTHS HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTH aIallTHPOBATHCA B MPOPECCUOHANBHOU CPEJIE;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K NPUPOAE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHUE IIEHHOCTH 3I0POBOrO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nYecKOMy M TICUXHYECKOMY 3/J0pPOBbIO, OCO3HAHUE IEHHOCTU COOIIOJICHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAKXKE B CUTYalUAX,
YIPOXKAKOIIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJy4YaeMble MPU U3YYEHUH XUMHUH, IS
pemeHns 3a1a4, CBA3aHHbBIX C OKPY’KAIOLEH IPUPOIHON CPENOM, I ITOBBIICHUS
YPOBHSL  3KOJIOTMYECKOW  KYyJbTYpbl, OCO3HAaHHSA TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TPOOJIeM M MyTeH HMX peHIeHHs MOCPEACTBOM METOJO0B XHMUH,
HKOJIOTMYECKOT0 MBIIUIEHNS, YMEHUS PyKOBOACTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAJIBHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAUMMbIE IS
(GbopMUpOBaHUS MHUPOBO33PEHUS OOLEHAYy4YHblE MOHATHS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PaKT, cUCTeMa, MPOIeCC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpPEIMETax M MO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (HOPMUPOBATH IMPEACTABICHHE O IEIOCTHOMN



HAyYHOW KapTHUHE MHpA, U YHUBEpCaJIbHbIC yUeOHbIE NeWCTBUS (ITO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIE), KOTOpbIE 00€CneurnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHHUIO Y4YEOHOMU
NEeSATENbHOCTH.

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble 1ornyeckue AefcTBU:

YMEHHUSI HCIOJIB30BaTh NPHUEMBI JIOTHUECKOTO MBINIJIEHUSI TPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XUMHUYECKHX TMOHATUNA (BBIICIATh UX XapaKTEpHbIE
MPU3HAKHU, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMU TOHSATHUSIMH), UCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJEIBHBIX (P)AKTOB M SBJICHHM, BEIOMPATh OCHOBAHMS 1
KPUTEPUH ISl KIACCH(PUKAIMM XUMUYECKUX BEIIECTB M XUMHUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBSA3M MEXIY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXIACHUS (MHAYKTUBHBIC, I€NYKTUBHbIE, 10 aHAJIOTHUH),
JieJaTh BBIBOJIBI M 3aKJIFOUCHUS;

YMEHHE TMPUMEHSATH B TMPOIECCEe IMO3HAHUS MOHATUA (TpEeAMETHBIE U
METaNpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCTIOJIb3YEMBIE B XUMUU,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUHU MOJIEIbHBIEC MPEACTABICHUS —
XUMHUYECKUU 3HAK (CUMBOJ JJIEMEHTA), XUMHU4eckas GopMmyna M ypaBHEHHUE
XUMUYECKOW PEaKIUu — MPU PElICHUH YueOHO-TI03HABATEIbHBIX 3a7a4, C YYETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISIBISATh M XapaKTepU30BaTh CYIICCTBEHHbBIC
MPU3HAKN W3Y4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIECCaX U SBJICHUSIX.

Bba3oBble uccienoBarelbcKme 1eiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKXKe€ B KadyeCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI 10
MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpPETEHNE ONbITa IO IUIAHWUPOBAHUIO, OpPraHU3allMM W TPOBEJICHUIO
YYEHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMoaaTh 3a XOAOM IIpolecca,
CaMOCTOATENFHO MPOTHO3UPOBATH €0 Pe3ysbTar, (OpMyIUpPOBaTH 0000IIEHUS U
BBIBOJIBI TIO0 PE3YyJIbTaTaM MPOBEAEHHOTO OTIBITA, HCCIICIOBAHUS, COCTABIATH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, OIYIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAs ~ JIUTEpaTypa XUMUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUUECKH OIIEHUBATh MPOTHUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(POpMAITHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOABl M 3alpOChl MPU MOUCKE W OTOOpE
uH(MOpPMAIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX Jisi BBIMOJIHEHUS
y4eOHBIX W MO3HABaTEIbHBIX 3aJ]a4 ONpPEIEIEHHOTO THIIA, TPUOOPETEHUE OMbITA B
o0JlacTU  MCMOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYPOl aKTUBHOTO UCTIOJIb30BAHUS PA3TUUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATEIHLHO BHIOMPATh ONTUMANBHYIO (pOpMy MpeacTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d  HECIOXKHBIMUA CXEMaMH, JharpaMMaMu,
IpyruMu opMamMu rpaduKu ¥ ©X KOMOWHALIMSAMU;

YyMEHUE UCIOJIb30BaTh MW AaHAIM3UpoBaTh B Ipolecce Yy4eOHOM U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYX AOUIEH IMPUPOTHOU
CpelbI.

KoMMyHuUKAaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

YMEHHMS 3aJlaBaTh BOINPOCHI (B XOJe¢ auaiora W (WiM) JIUCKYCCHUHU) IO
CymecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHPOBATH CBOM  MPEIIOKCHUS
OTHOCHUTEJILHO BBIMOJHEHUS TPEAJIOAKEHHON 3a/1a4H;

YMEHUSI  TPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThbl  IO3HABATEIbHOU
JIEATeIbHOCTY B YCTHBIX M THCHMEHHBIX TEKCTax; JeiaTh MNPEe3eHTAIHI0
pE3yJbTATOB BBIMOJHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOpHOTO OMBITA,
1a00paTOpHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO TPOEKTA);

yMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATENILHOM W MCCJIEIOBATEIbCKOM  JCSATENHHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MpPOoOJeM Ha OCHOBE Yyuy€Ta OOIIMX HHTEPECOB M COTJIAaCOBaHUS
no3utuii (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBUI, OIpENeNeHHEe KPUTEPUEB IO OIEHKE KaudecTBa
BBITIOJTHEHHOH pabOTHI U ApyTue).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe JeHCTBUS:

YMEHUE CaMOCTOSATENbHO ONPENENsITh UENH JAEATeNbHOCTH, IUIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
NesTEeNHHOCTD, BHIOUpaTh Hanbosee 3(pPeKTUBHBIC CIIOCOOBI pellieHns Y4eOHbIX U
MO3HABATEIbHBIX 33/la4, CaMOCTOATENIbHO COCTABJISATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIM aJIrOPUTM JEWCTBUM NIPU BBINOJHEHUU 33JaHUM C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pPE3yJIbTaTa 3asBIICHHOM LEIU, YMEHUE
WCIIOJIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMbl€ B YCIOBUU 3a1aHUM.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pPe3yJbTATOB IO OCBOCHHUIO 00S3aTEIBHOTO
COJIep>)KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepalibHOM paboyeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



JIercTBUH, crnenuduUecKue JId IPeAMETHOH o01acTh  «XHMHUS», BB
JEATEIbHOCTH MO  MOJYYEHUI0O HOBOIO  3HAaHMS, €ro HHTEpIpETalnH,
peoOpa30BaHUI0 U MPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHIX.

K xoH1y 00ydenus B 8 kiiacce npeMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX ITOHATUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IMPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiacCu(MUKaus peakluuid: peakiuu
COCIMHECHUSA, PEAKIMU PA3JIOKEHUSA, PEAKIUU 3aMEIICHUs, PpPEaKINU
00OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIMH, TEII0BOU 3((EKT peakiuu,
SAIpO aTOMa, JJEKTPOHHBIA CIIOW aToMa, aTOMHasi OpOuTalb, pPAANYC
aToOMa, XMMHUYECKasl CBs3b, MOJISIPHAS WM HENOJIIPHAs KOBAJCHTHAs CBS3b,
MOHHAsl CBS3b, MOH, KaTHOH, aHUOH, PAacTBOpP, MACCOBas JIOJIsl BEIECTBA
(IpolieHTHAasi KOHIIEHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TOHATHH U
MPUMEHATH 3TU MOHITUA MPU OMUCAHUU BEIIECTB U UX MPEBPALLCHU;

e HCIOJBH30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsl COCTaBJICHHS (HOPMYI
BEILIECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

e OIpENENsATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKUCIJICHHS  DJEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MPUHAJIEKHOCTDh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAUHEHUH 10
dbopmynaMm, BHUJ XUMUYECKONM CBsI3M (KOBAaJIGHTHAas W HMOHHAas) B
HEOPTraHUYECKUX COCTNHEHUSAX;

e packpeBaTh cmbicia Ilepuognueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT UX IOJOXKEeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHa ABOTaIpo;

e OINKCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBl XMMHMYECKUX OJJEMEHTOB: pPa3JIM4yaTh T[OHATUS «TJIABHAS
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpymnma)y, mansie u
OOJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmune «lleproguueckass cucteMa XuMmMudeckux »dyemeHtoB [, U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij sAapa, 001Iee Yuciio dJIEKTPOHOB
U pacrpeieNIeHHe UX MO0 JIEKTPOHHBIM CJI0SIM);

KJIacCU(UIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEII[ECTB, TI0 TeTIOBOMY (D deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOINHME XUMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIasd OMUCAHUE TPUMEPAMH MOJEKYIISPHBIX
YPaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XHWMHYECKUX [MPEBpAICHUI B
Pa3IUYHBIX YCIIOBHUSIX;

BBIYUCIISTh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOro »3JIeMeHTa 1o (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, TPOBOJUTDH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MIPUMEHSTh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHUEe, 0000IlIeHHEe, CHCTeMATHU3aluio, KIACCU(PUKALHUIO,
BBISIBJICHUE TPUYUHHO-CJIEACTBEHHBIX CBSI3€M — NJI1 W3Yy4YEHUs CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAy4YHbIC METObI
MO3HAaHUA — HAOJIOJICHUE, W3MEpPEHUE, MOJECIMPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

cleioBaTh ~ IpaBWJaM  IOJb30BaHUWS  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O0OPYJIOBaHMEM, a TakXKe IIpaBWIaM OOpaIlleHHUs ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYCHUIO H COOMPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpOJa M KHUCJIOPOJAA), MPHUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl MO
pacrio3HaBaHUIO PACTBOPOB LIEIOUEH U KUCIIOT C MOMOIIBI0O WHIUKATOPOB
(;makmyc, perondranent, METHIOPAHXK U JAPYTHE).

K xoHiy oOyuenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHUI:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHMUYECKHUX TOHSATHUNA: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BENIECTBO, BAJICHTHOCTh, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHUsI, XUMUYECKasi peakiys, XMMUYeCKas CBs3b, TEILIOBOM 3P deKT
peakiuu,  MOJib, MOJISIPHBIA  00BEM,  PacTBOp,  DAJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, SJICKTPOJIUTHUYECKAs JTHCCOLMAIINSA, PEAKIUA HOHHOTO
oOMeHa, KaTraiu3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTUMbIE W



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJIECHUE,
alIoTponus, aM(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJIEHTHAas, MOHHAs,
MeTaJuIMyecKasi), KpHUCTAIUIMYECKas pemeTka, KOppo3Hs METaJIOoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEaKUuH, MPEAeIbHO JOMYCTUMAs
koHueHrpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHN U
OPUMEHSTH 3TH NOHATHUS MPY ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISl COCTaBJICHHUS (OpMYyJ
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIUN;

ONPENENATh BAJEHTHOCTh U CTENIEHb OKUCIICHHS] XHMHYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3IUYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy CO€IMHEHHH 1o (opmysiaM, BUA XUMHUYECKOU
CBA3M (KOBAJECHTHAsl, HMOHHAsg, MeETaJUIMYecKasi) B HEOPraHUYECKUX
COEJIMHEHHUSX, 3apsi] MOHA M0 XMMUYECKOH (opMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHMYECKUX COCIMHEHUM, THUIl KPUCTAJUITMYECKON
PEETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa u
JEMOHCTPUPOBATh €ro ITOHMMAHHUE: OINMUCHIBATH M XapaKTepU30BaTh
tabnuunyio (opmy Ileproanueckoil cUCTEMbl XMUMHUYECKHX 3JEMEHTOB:
paznuyaTh MOHSATHSA «TJaBHasg mnoarpynma (A-Tpynma)» U «mobodHas
noarpymnmna (b-rpymma)», manele u OOJbIINE MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpble HMEIOTCA B TNEPUOJUYECKON Taldiuie, ¢
YUCIIOBBIMU  XApPAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsia sapa, oOllee YHCIO JIIEKTPOHOB U
pacmpeneieHue WX 10 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUHN B
npejenax MajblX MepUOAOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUECKHE 3JIEMEHTbI, HEOPraHWYECKUE BELIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B pPEaKUUU
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKUX DJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHUYECKHE
CBOMCTBAa NPOCTBIX MW CIOXHBIX BELIECTB, MOATBEP)KIAAs OIHCAHUE
OpUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIINH;

COCTaBIATh YPABHEHUS JJIEKTPOIUTUYECKOW JHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOTHBIE U COKPAIIEHHBIE YPABHEHNS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, TMOATBEPKIAIOMIUX CYIIECTBOBAHHE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMU Pa3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTCIBHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajaHca STUX PeaKini;
MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUSI XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUYHBIX
YCIIOBHSIX;

BBIUUCIISITH  OTHOCHUTEIIBHYIO MOJIEKYJISIPHYEO M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1o (opMyIie
COEIMHEHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIINH;

cOONIOMaTh  TMpaBWIa  IOJIB30BAHHMSI ~ XUMHUYECKOW  IMOCYIOM |
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TaKXke MpaBuja oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHUM C HWHCTPYKIUSMH 110 BBHITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB MO TMOJYYCHUIO H COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIEKUCIIOTOo rasa);

NPOBOJUTH  PEAKIMH, MOATBEPXKJAIONINE  KadeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUI-,
noaua-, kapObonart-, ¢docdar-, cunMkar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI M HWOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIONIUE B
BOJIHBIX PACTBOpPAX HEOPTAHMUECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIE OIEPAIlM MBICIUTEIHLHON NEATEIHPHOCTH — aHAN3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMAaTU3alluIi0, BBISIBICHUE
MPUYHHHO-CJICICTBEHHBIX CBS3€H — Ui WM3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0IcHNe, M3MEPEHHUEe, MOJCTUPOBAHUE, DKCIEPUMEHT (peaabHBbId U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO YacoB
Ne HaunmenoBanue pa3iesoB u DJIeKTpPOHHbBIe (HM(ppPOBbIE)
KonTtpoibHble IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
Paznea 1. IlepBoHavanbHble XUMHYECKHE IOHATHSA
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUA U 5 ) bubmuoreka [JOK
’ MPAKTUYECKOU JIEITETbHOCTH https://m.edsoo.ru/7f41837¢
yeJIoBeKa
12 BemiecTBa u xumMmuueckue 15 1 but6mmoreka [JOK
) peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20

Pasnea 2. BakHelimne npeAcTaBUTeIH HEOPraHHYECKHUX BelleCTB

Bo3nyx. Kucnopon. [lousarue

2.1 6
00 okcHuaax
29 Bonopoa. ITonsitue o kuciiorax 2
’ U COJIAX
)3 Bona. PactBopsl. [Tonstue 06 5 )

OCHOBAHHUAX

54 OCHOBHEI€E KJIACCHI 1 |

HEOPraHUYECKUX COCIMHEHUN

Wroro no pazneny 30

bubmuoreka [JOK
https://m.edsoo.ru/71f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7141837¢c

Paznen 3. llepuoagnuecknii 3axon u [lepuoaguyeckasi cucrema xumuieckux 3jeMeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.

Xumuueckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE pPeakuuu


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

3.1
XUMHYECKHX dj1eMeHToB [[. 1.
Menneneesa. CTpoeHue aroma
XuMudeckas CBS3b.

3.2 OKHCITUTENTbHO-

BOCCTAaHOBUTEIIBHBIC PCaKIINHN

Utoro no paznemny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

15

68

bub6mmorexa [IOK
https://m.edsoo.ru/7141837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bubmnoreka [JOK
https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Kouan4yecTBo yacos DJIeKTPOHHBbIE
HanmenoBaHue pa3jesioB U TeM undposbie
Ne i/m P Kourpoabnbie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BeniecTBO U XUMHUYeCKHE PeaKIIUU
11 [ToBTOpEeHME U yrinyOieHrne 3HaHui 5 | bub6mumoreka [IOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bu6nmoreka [JOK
) peakuui https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS JUCCOLIUALUS. g 1 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIUN B PaCTBOpaxX https://m.edsoo.ru/7f41a636
Uroro no pazpeny 17
Pasjen 2. HemeTa/iibl M HX COeIMHEHUS
)1 OO0m1as XxapakTepruCTUKa XUMHUECKUX 4 1 bubmmoreka [JOK
’ sneMeHToB VIIA-rpynmsl. ["anoreHsl https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' TPYHIRL L-ep https://m.edsoo.ru/7f41a636
COCTMHCHHUS
OO01mas XxapakTepUCTHKa XUMUYIECKUX
23 aneMeHTOB VA-rpynisl. A30T, pochop 1 ux 7 1 buommorexa LOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
2.4 anemeHTOB [VA-rpynnsl. Yrinepon u 8 1 2 Bubmmorexa [IOK
) . py ' poxt https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETMHEHHUS
Hroro no pazaeny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. MeraJLiibl 1 MX COeTMHEHUA

bu6mmorexa [JOK
A i 4
3 Obmpe croficTsa METaNIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiinmue MeTaibl 1 UX COEAUHEHUS 16 bubnnorexa [IOK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Paznen 4. Xumus u okpy:kamomas cpeaa
4.1 BemiecTBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmnorexa [IOK
’ m p https://m.edsoo.ru/7f41a636
Uroro no pazpeny 3
PesepBHoe BpeMs 3 buGmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHHOYPOYHOE INTAHUPOBAHHUE
8 KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Tema ypoka Konrpoabnsie IIpakTuyeckue A op
Bcero u3yyeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Pons XuMuu B :KU3HU ) bu6nmoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
[TonsiTue 0 MmeTogax MO3HAHUS B XUMHH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuyeckas padora Ne 1 «IIpaBuna
paboThI B 1a0OPATOPUN U TIPUEMBI 1 | bubnnorexa [JOK
oOpaieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)
Yuctele BemecTBa U cMecH. CriocoObl | bu6mmoreka [JOK
pasjiesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpaxTrueckas padota Ne 2
«Pasnenenue cmecelt (Ha mpuMepe 1 1 bubmorexa HOK
A . p p https://m.edsoo.ru/ff0d28c8
OUYMCTKU MTOBAPEHHOM COMH)»
ATOMBI U MOJIEKYJIbI 1 bubmorexa HOK
y https://m.edsoo.ru/ff0d2a6¢
XuMudeckue dJIEMEHTRI. 3HAKU | bubnnoreka [IOK
(CMMBOJIBI) XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
IIpocThie u cnoXHBIE BEMIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢
bu6mmoreka [IOK

ATOMHO—MOJ’IeKYJ'IHpHOG YUCHUC

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [JOK

10 Xumunueckas popmyia. BaleHTHOCTh
(bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX 3JIEMEHTOB
1 OTHOcHTENbHAS aTOMHAs Macca. bubmuoreka [JOK
OtHOcHTENbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10J11 XHUMHYECKOTO bubmuoreka [JOK
DJIEMEHTA B COCAVHEHUN https://m.edsoo.ru/ff0d350¢
13 KonmuectBo BemecTBa. Moib. Bbu6mmorexa [JOK
Momnspaas macca https://m.edsoo.ru/ff0d5230
14 du3ndecKkue U XUMUYCCKHE SIBIICHUS. Bu6mmorexa [JOK
XuMuyeckas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Hakuy U yciioBUs POTEKAHUS bubnuoreka [IOK
XUMHYECKHUX PEAKLU https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubnnorexa [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4ecTBa, MacChl
17 BEIECTBA 110 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
HecTBa tio yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMHUECKUX peakiui
18 (coenuHeHUs, pa3I0KEHUS Bubmmorexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIII-
19 sHIMKIoNeancT. O600IeHne bubmmorexa [TOK
H ARCT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIlis 3HAHUM
20 KontponsHas padora Nel no treme bubnnorexa [JOK
«BelecTBa 1 XUMUYECKHUE PEAKLIMN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech rasos. Cocras bubmmorexa LIOK

BO3yXa. KI/ICHOPOJI — OJICMCHT U

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiectBo. O30H

duznyeckue 1 XUMUYECKHE CBOMCTBA

22 KHUCTIOpOJia (peaKluy OKUCIICHUS bubmmorexa [IOK
poad {peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcumax
CnocoOsI MoTy4eHHs KHCIOpOo/ia B
23 71a00paTOPUU U MTPOMBIIIIICHHOCTH bubmorexa HOK
patop p ) https://m.edsoo.ru/ff0d497a
IIpumeHeHnue kucnopoaa
TennoBoii 3pPexT XuMUIecKoi
24 peaKuuu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIUIX
TomnuBo (HedTh, yrojab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIOCOOBI €ro bubmmorexa [TOK
P AR https://m.edsoo.ru/ff0d4cda
MpeI0TBpALICHUS
[Ipaktruueckas padota Ne 3 o Teme
26 «ITomydenue u coOupanue Kuciaopoaa bubmorexa HOK
y - p poa, https://m.edsoo.ru/ff0d4ae2
U3yYEHUE €r0 CBOMCTB»
7 Bopopon — snemeHT u npocroe bu6nmoreka [JOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
73 Du3nvecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [{OK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{OK
29 I1
OHATHE O KHCITOTAX 1 COJIAX https://m.edsoo.ru/ff0d50d2
30 CniocoOsI oTy4eHus BOAOPOia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padorta Ne 4 o reme
bubmnoreka [IOK
31 «ITomy4yenne u coOupanue BoI0po/ia,

M3YUYEHHE €ro CBOMCTBY

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MounsipHbiii 00BEM ra3oB. 3aKOH

bubnnoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Breruncnenus o0bEMa, KoJIMUeCTBa
33 BEIIIECTBA I'a3a MO €ro U3BECTHOM bubmorexa HOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncnenus 00bEMOB ra3oB 110
34 aBHEHUIO PEaKIIMU HA OCHOBE 3aKOHA bubmorera [OK
P .. Peaith o https://m.edso0.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ia30B
35 Du3nvecKue U XUMHUYECKHE CBOMCTBA bu6mmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 00 bubmuoreka [JOK
WHIAUKATOPAX https://m.edsoo.ru/ff0d59¢2
Bona kak pactBopurenb. HacblmeHnasie
37 " HeHaCLHII)IeHHHS acTBOPEL. MaccoBas bubnmorexa [IOK
p pbl- https://m.edsoo.ru/ff0d5b40
JIOJISl BEILIECTBA B PACTBOPE
[TpakTrueckas pabota Ne 5 o reme
n «IIpuroroBieHue pacTBOpOB C bubnuoreka [IOK
onpeAeNEHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA»
39 KontpomnbHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIaccupuKamus, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomy4yeHnue 1 XuMHU4YECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHMs: COCTaB, KJIacCU(UKAIINS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [Tonmyyenue U XUMHYECKUE CBOMCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: coctas, knaccudukanus, bubnuorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue U XMMUYECKUE CBOMCTBA bubnnorexa [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanre): HOMEHKIATypa,
(cp ) i bu6mmoreka [IOK
46 CIOCOOBI MOJTYYEHUS, XUMUYECKHE
. https://m.edso0.ru/00ad9474
CBOMCTBA
[IpakTuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAJIBHBIX 33/1a4 I10 TEME bubmmorexa [JOK
«OCHOBHBIE KJ1aCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COETHEHUN
43 ['eneTndeckas cBsI3b MEXKIy KiIacCaMu bubmmorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O0o01IeHre U cHCTeMaTU3alus 3HaHU I
- t https://m.edsoo.ru/00ad9cb2
Konrponsnas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/00ad9¢la
COCTMHECHUI
[TepBbie MOMBITKY KIACCUPUKAITUU
51 XUMHUYECKHX AyieMeHTOB. [loHsaTHe 0 bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX HJIEMEHTOB
Ilepuoauueckuit 3aK0H U
bu6nmoreka [JOK
52 [lepuoauueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /1. 1. Menaeneepa
bu6mmoreka [JOK
53 [Tepuopl, rpyniibl, HOATPYIIIbI

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubnnoreka [IOK

54
saep. MU3oTomnsl https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX 000JI0UYEeK
. bubmuoreka [JOK
55 aTOMOB 3JIeMeHTOB [lepnonnueckon
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucThKa XUMHUYECKOTO
56 AJIEMEHTA IO €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproanueckoro 3akoHa s
57 pa3BuTHUsA HayKu U npaktuku. /. 1. bubnuoreka [IOK
MenaeneeB — y4€HbIN, NTEIArOT U https://m.edsoo.ru/00ada96e
rpaKJaHUH
PesepBHelit ypok. O6o0mieHue 1
58 CI/ICTIe)MaTI/BZ pI/ISI 3HAHUH / bubmorexa HOK
. t https://m.edsoo.ru/00adb33c¢
Bcepoccuiickast mpoBepouHas paboTa
Kontponbnas pabora Ne4 o teme
59 «Ctpoenue atoma. XUMHUECKast CBS3bY» bubmorexa HOK
P o . https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepodHas paboTa
60 DJIEKTPOOTPHULIATETLHOCT aTOMOB bubnuorexa [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumu4ueckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
6 KoBanieHTHas mosisipHast XuMHIecKas bubmmoreka [JOK
CBsI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossspHas XUMHUYECKas bub6nuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CrerneHb OKHUCICHUS bu6mmorekxa [JOK


https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

65

66

67

68

OKHUCIUTEIHFHO-BOCCTAHOBUTEIHHBIE
peakuu

OxucIuTEIIN 1 BOCCTAHOBUTEIIH

O00011eHre U cCUCTEMATU3AIINS 3HAHUHT
1o TeMe «CTpoeHHue aToma.
XUMHYECKas CBI3EL)

O0001eHre 1 cUCTEMAaTU3AINS 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68

https://m.edsoo.ru/00adae28

bu6mmoreka [IOK
https://m.edso0.ru/00adb076

bu6mmoreka [IOK
https://m.edso0.ru/00adb076

Bbu6morexa [JOK
https://m.edsoo.ru/00ad9cb2

Bbu6nmorexa [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

KoaundyecTBO 4acoB

Tema ypoka KoHnTpoibHbIe
Bcero
padoThI

[Tepronuueckuii 3aK0OH.
[Iepuonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
MEPBBIX TPEX NEPUOOB

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYEeCKHUX BEILECTB

Bunpl xumMpudeckoul CBSI3U U THIILI
KPUCTAJUIMYECKUX PEIIETOK

Konrtponsnas padora Nel mo reme
«IloBTOpeHue u yriyoiaeHue 3HaHUM 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kilacca»

Knaccugukanus Xxummuaeckux
peaKyii o pa3IuyHbIM IPU3HAKAM
[ToHsATHE O CKOPOCTH XMMHUYECKOMN

peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
TFeTEePOreHHBIX PEaKLUIX

[TonsiTHEe 0 XUMHUECKOM PAaBHOBECHH.
®DakTOpPHI, BIUSAIONINE HA CKOPOCTh 1
XUMUYECKON PEAKIIUU U TTOJIOKEHUE

IIpakTHyeckue
padoThI

Jlara
H3YYeHUS

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/bHbIE

pecypcebl

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7¢e2

Bbu6muorexa [JOK
https://m.edsoo.ru/00adbac6

bubmuoreka [{OK
https://m.edsoo.ru/00adbcb0

bubmnoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6nmoreka [JOK
https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XUMHYECKOI'O paBHOBECUA

OKHCIUTEIIHEHO-BOCCTAHOBUTEILHBIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust PIEKTPOTUTUYECKOMN
10 ncconuanuu. CHWIbHbBIE U ci1adble bubmorexa LIOK
8 HHaTH. https://m.edsoo.ru/00adcd68
BJIEKTPOJIUTHI
11 HMounrle ypaBHEHUS pEaKIIMA bubmorexa LOK
M peakt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUI1 B CBETE MPEACTABICHUN bubmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUIECKON AUCCOIHAIIIH
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 buGnuorexa [IOK
pei § htps://m.edsoo.ru/00addsb2
3JEKTPOJIUTUYECKON JUCCOLMAIITT
14 TlousTue o ruaponnse coiei buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne U CUCTEMaTU3AIIHS bubmuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne YKCIIEpUMEHTAILHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KontponsHas padora Ne2 o reme
17 «DIIeKTpOIUTUYECKAS JUCCOIIAALIHS bubnnorexa [IOK
P a HHATIL. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)
OO6m1as xapakTepucTHKA rajJoreHOB.
18 XMUMHUYECKHE CBOMCTBA Ha IIPUMEPE bubmorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KUCIIOTa, bu6mmoreka [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XMMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MPUMEHEHHUE

[IpakTuyeckas padora Ne 2 o Teme
«ITomy4enne COnsTHOM KUCIIOTHI,
n3y4YeHUe €€ CBOMCTB»

Bbruunciienus o ypaBHEHUSIM
XUMHUYECCKUX peaKHHﬁ, €CJIN OJUH U3
pEeareHTOB J1aH B U30BITKE

OO01as xapakTepuCcTUKa SJIEMEHTOB
VIA-rpynmsl

AmoTponHbsle MOIU(GUKALIUN CEPBI.
Haxoxnenue cepbl 1 €€ coeTMHEHUI
B MpHUpoJie. XUMHUYECKHE CBOMCTBA
cepbl

CepoBo10poj1, CTPOEHHUE,
(bu3nUecKre U XUMHUYECKHUE CBOMCTBA
Oxcuppl cepbl. CepHas KMCIIOTA,
(u3nyYecKre U XUMUIECKUE CBOWCTBA,
MIPUMEHEHUE

XUMUYECKUE pEaKlLny, JIEKAIINE B
OCHOBE ITPOMBIIIICHHOTO CIIoco0a
IIOJIyYEHUS CEPHOMN KUCIIOTHI.
XHUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl COETUHEHUSIMU
cepsl

Brruncnenne MaccoBoil 10711 BbIX0/1a
MIPOJYKTa peakuun

06111351 XapaKTCPUCTHKA 3JICMCHTOB

https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348

bu6mmorekxa [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bubmnoreka [HOK
https://m.edsoo.ru/00ade64a

bu6muorexka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bu6nmnorexa [JOK
https://m.edsoo.ru/00adec8a

bu6nmnorexa [JOK
https://m.edsoo.ru/00adec8a

bu6nmorexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, paclipocTpaHEeHHe
B npupojie, GU3nIecKue u
XHUMHYECKHE CBOMCTBA

AMMuak, ero puznyecKue u
XUMHUYECKHUE CBOICTBA, MOIyYEHHUE U
MIpUMEHEHNE

[IpakTuyeckas padora Ne 3 o Teme
«IlonyyeHnne aMMuaka, U3y4eHue ero
CBOMCTB»

A3oTHas KUCI0Ta, e€ (U3NIeCKue 1
XUMHYECKUE CBOMCTBA

Hcnonb30BaHre HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPAIbHBIX
ynoOpeHuit. Xummdeckoe
3arpsiI3HEHUE OKPYIKaIOLIEN cpebl
COCMHEHUSIMH a30Ta

®docdop. Oxcun pochopa (V) u
dbocdopHas kucnota, pusndeckue u
XUMHUYECKHE CBOICTBA, MOIyYeHHE

Wcnonb3oBanue ¢pocdaTtos B
KauecTBE MUHEPAIbHBIX YA0OPEHUH.
3arpsi3HeHUE TPUPOJTHON Cpeibl
tdbocharamu

Yraepon, pacipocTpaHEHHE B
npupoie, GU3NIECKUE U XUMUICCKUE
CBOMCTBa

Oxcunsl yraepona, ux pusndeckue u
XUMHYECKUE CBOUCTBA.

https://m.edsoo.ru/00adeea6

Bbu6nmorexa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180

bu6mmoreka [JOK
https://m.edso00.ru/00adf306

bu6mmorexa [JOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bubmnoreka [IOK
https://m.edsoo.ru/00adfc20

bubmnoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmoreka [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
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39

40

41

42

43

44

DKOJI0ru4ecKue mpooemsl,
CBsi3aHHBIE ¢ OKCHJIOM yriaepoja (IV)

VYroapHasa KUCIOTa U €€ COJIN

[IpakTrueckas padota Ne 4 o Teme
"[lony4yeHnue yriekucioro rasa.
KauecTBenHnas peakuus Ha KapOoHAT-

n

HOH

[TepBOoHaUYaNbHBIE MTOHATHUS 00
OPraHMYECKHX BEIIECTBAX KaK O
COCIUHEHUX YIJIEPO1a

KpemHuii u ero coeguHeHust

[Ipaktuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«BaxHeitye HeMeTaIbl U UX
COCAUHCHHS

Konrtponsnas padora Ne3 o reme
«Bakuenme HeMETaJUIEI U UX
COCTUHEHUI

OO01mas XxapakTepucTHKa XUMUIECKUX
3JIEMEHTOB — METAJLIOB.
Mertanueckas CBs3b U
METAJUTMYECKass KPUCTAJUTMYECKAS
pemérka. Pu3nvyecKre CBOMCTBA
METaJUIOB

XMUMHYECKHE CBOMCTBA METALJIOB.
DIEeKTPOXUMHUYECKUN Psif
HanpsHKEHU METaJIOB

Bbu6muorexa [JOK
https://m.edsoo.ru/00ae006¢

bubmnoreka [HOK
https://m.edsoo.ru/00ac027¢e

bu6nmorexa [JOK
https://m.edsoo.ru/00ac054¢e

bu6nmorexa [JOK
https://m.edsoo.ru/00ae080a

bubmnoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ac0e18

bu6nmnorexa [JOK
https://m.edsoo.ru/00ae103e

bubmuoreka [{OK
https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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47

48

49

50

51

52

53

54

55

56

O61ue cnocoObl MoTyYeHHUS
MeTauioB. CriaBel. Beruucnenus mo
YPaBHEHHSIM XUMHUYECKHX PEAKIIUH,
€CIIM OINH U3 PEareHTOB COJIEPHKUT
IpUMECH

ITonsaTue o KOpPPO31nn MCTAJIJIOB

Il{enouHbIC METAIBI

OKCI/IILBI U TUAPOKCUJBI HATPUA U
KaJlusa

IllenoyHo3eMeNIbHBIC METAJIIbI —
KaJIbLIMA U MarHui

Baxneinmnme coeTMHEHUS KaJIbITHI

O0001IeHrEe ¥ cCUCTEMAaTU3aIUI
3HAHUH

JKEcTKOCTh BOABI U CcIOCOOBI €6
yCTpaHEHUs

[IpakTrueckas padorta Ne 6 o Teme
"YKEcTKOCTh BOJIBI M METOJIBI €€
ycTpaHeHus"

AmoMUHUA

AmdorepHble cBOICTBA OKCHA U
THJIPOKCUA

Kemeso

bu6mmorekxa [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [JOK
https://m.edso00.ru/00ac1278

bubmuoreka [{OK
https://m.edsoo.ru/00ae14b2

bu6mmorexa [JOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bu6muorexa [JOK
https://m.edsoo.ru/00ael5e8

bu6nmoreka [JOK
https://m.edsoo.ru/00ae1886

bu6mmorexa [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [{OK
https://m.edsoo.ru/00aelc64

bu6mmorexa [{OK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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65

66

67

Okcupl, TUIPOKCUIBI U COJIM JKeJe3a
(IT) m »xene3a (III)

O0001IeHE ¥ cUCTEMAaTU3 AU
3HAHUH

[IpakTuyeckas pabora Ne 7. Pemienue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeEME
«BaxxHenmue MeTauibl ¥ UX
COETUHEHUS»

Briuucnenust no ypaBHeHHUSIM
XUMHUYECKHUX PeaKIIHii, €CJIU OJIUH U3
pEareHToB J1aH B U30BITKE WU
COJIEPKUT MpuUMecH. Beruncnenus
MAacCOBOM J0JIA BBIXOJa IMTPOJAYKTa
peakmumn

O0001IeHYE ¥ cUCTEMAaTA3 AU
3HaHUH

Kontponbnas padota Ne4 o teme
«Baxxneinine MeTaibl 1 UX
COEIMHEHUS»

BemectBa u maTepuansl B
ITOBCEIHEBHOM JKU3HHU UeJIOBEKA
XUMHUECKOE 3arpsi3sHEHUE
OKpYKaroIlei cpeapbl

Ponp xumuu B perieHun
9KOJIOTUYECKUX TIPOOIEM
PesepubIil ypok. O6001eHIE 1
cucTeEMaTH3alus 3HaHU!

PesepBubIil ypok. O60011eHIE 1

bubnnoreka [IOK
https://m.edsoo.ru/00ae35e6

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3de8

bu6mmorexa [JOK
https://m.edsoo.ru/00ae1750

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3{50

bu6nmnorexa [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270

bubnnoreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [{OK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTH3aInsI 3HaHUH https://m.edsoo.ru/00adb33c

68 PesepBHeIil ypok. O600ICHHE 1 | bubnnorexa [JOK
cucTeMaTu3anusd 3HaHUU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kon
NpoBepsieMoro
pe3yabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

ITo Teme: «IlepBOHaYaIbHBIE XUMHYECKUE TTOHITUS»

PaCKpLIBaTh CMBICJI OCHOBHBIX XUMHAYECKUX IIOHSITHH: aToM,
MOJIEKyJ1a, XUMHUYECKHH DJIEMEHT, MPOCTOE BEUIECTBO, CIOXKHOE
BEIIIECTBO, CMeCh (OIHOPOJHAs W HEOJHOPOJHAs), BaJICHTHOCTD,
OTHOCHUTCJIbHAA AaTOMHAsA W MOJICKYJISIpHAsA MacCa, KOJHUYCCTBO
BEIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJII XUMHUYECKOTO
JJIIEMEHTa B COEIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas PEaKIvs,
KIacCU(UKALUs  PEaKIMid:  PEaKIUH  COCJAMHCHUS,  PCaKIHH
pa3ioXKeHMs, peakUuu 3aMelIeHHs, peakIuu OoOMeHa, JK30- U
SHIOTEPMUUYECKHE PEAKIMK, TEIIOBOM 3(P¢EeKT peakiuu, pacTBop,
MaccoBasi 10JiA BelIeCTBa (MPOLIEHTHAs KOHIICHTPAIHs) B paCTBOPE
WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATUU H
MMPUMCHSATDH 3TU MMOHATHSA ITPU OMMUCAHUHN BCHICCTB U UX HpeBpaHIeHI/Iﬁ
UCTOJIb30BaTh XMMUYECKYI0 CHMBOJHUKY JJSI COCTaBJICHUS (HOpMyT
BEIIECTB U YPaBHEHUN XUMHUYECKUX PEaKIUn

packpblBaTh  CMBICI  3aKOHOB  COXPaHEHHUS MacChl  BEIIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO YYCHHS, 3aKOHA
ABoraapo

OIpeaciATh BAaJICHTHOCTH aTOMOB 3JIECMCHTOB B 6I/IHapHBIX
COCTUHEHUSIX

KJIaccu(UIUpOBaTh XMUMHUYECKHE pPEaKIuu (10 YUCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY (P deKTy)
BBIYUCIIATE OTHOCHUTEIBHYIO MOJIEKYJSAPHYIO W MOJSPHYIO Macchl

BCIICCTB
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1.9

1.10

2.1

2.2

2.3
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BBIUUCIISATH MAacCOBYIO JIOJI0 XMMHMYECKOIO 3JIEMEHTa 1o (opmyiie

COEIMHEHMS,
BBIUUCIIATH MACCOBYIO JIOJIIO BEILLIECTBA B PACTBOPE

NPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl MO3HAHUS — HAOIIOJCHHUE,
U3MEpEeHHe,  MOJEJIIMPOBAHME,  HOKCIEPUMEHT  (peajbHbli U
MBICIIEHHBIN )

ITo Teme: «BaxkHelune npeacTaBUTEIN HEOPIraHUYECKUX BEILIECTBY»
pacKpblBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IIOHSATHH: OKCHI,
KHCJIOTa, OCHOBAHUE, COJIb

OTIpEAEIATh NPHUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY KIacCy
COETMHEHHH 10 (hopMyiam

KJIaCCU(UIIMPOBATh HEOPTAaHUYECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XHMMHUYECKHME CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas ONHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHiA

2.5

2.6

2.7

3.1

IMPOTrHO3UPOBATH CBOMCTBa B€IIECTB B 3aBUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IPOTCKAHUA XHUMHUYCCKUX

HpeBpaHIeHHi/JI B PA3JIMYHLIX YCIIOBHUAX

clleoBaTh IpaBWJaM [OJb30BaHUS XUMHUYECKOHW MOCYyI0H U
na0opaTOpHBIM 000pYAOBAaHHEM, a TaK)Ke MpaBWiIaM OOpaIIeHUs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKUUSIMHU 110 BBIIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHIO M COOMpPAaHUIO
ra3000pa3HBIX BEIIECTB (BOMOPOAA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C ONpEACIEHHOW MAcCOBOM J0Jled pacTBOPEHHOIO
BELIECTBA, IJIAHUPOBATh U NIPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacrno3HaBaHUIO PACcTBOPOB WIEJIOYEH W KHUCIOT C IIOMOIIBIO
MHAMKATOPOB (1akMyc, (heHodTarert, METHIOPAHK U IPyTrHUe)
IIPOBOAMTD PACUETHI 10 YPaBHEHUIO XUMUYECKON peaKuu

ITo Teme: «llepuomuyeckuii 3akoH u Ilepuommueckas cucrema
xumuueckux snemeHTtoB J[. M. MenneneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IOHATHUH: PO aroma,

AJICKTPOHHBIA CIIOM aToma, aTOMHasi OpOWTalnb, paguyc aToma,

XUMHUYCCKad CBA3b, IOJISIpHAd W HCIOJSApHAsd KOBAJICHTHAA CBA3b,



3.2
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AIEKTPOOTPHUIIATEIIbHOCTh, HWOHHAs CBsI3b, HWOH, KaTUOH, AaHWOH,

CTCIICHDb OKHMCJICHUA
KJ'IaCCI/I(bI/IL[I/IpOBaTL XUMHNYCCKHEC 3JICMCHTBI

OIMCHIBATh M XapaKTepu3oBaTh Tabmuunyio ¢opmy llepuommueckoii
CHCTEMBl XHMHYECKHX 3JIEMEHTOB: pPa3W4aTh TOHATHS «TJaBHAs
noarpynna (Arpynma)» u «mnoOouHas mnoarpynna (brpymma)y,

«MaJple» U «OOJIBIIHE) epruoabl

packpsiBaTh cMbica Ilepuoanueckoro 3axkona .M. Menneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOIUYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECCKUX DJJIEMCHTOB OT HUX IMOJOXCECHUA B HCpHOI[H'—ICCKOﬁ

CHUCTEMC

3.5

3.6

3.7

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

1

1.1

COOTHOCHUTh  OOO3HA4YeHHUs, KOTOpbIE HMEIOTCA B  Tabiuie
«Ilepuoguueckas  cucreMa  XUMHYeCKux  dnemeHtoB .U
MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX OJJIEMEHTOB (COCTaB M 3apsAn sjapa, oOlee 4YHucio

QJICKTPOHOB M PACIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

OIpeaciIiATh CTCIICHb OKHCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

OIIPEACIIATE BU XUMHYECKON CBS3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHHUAX

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTeJIbHON NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

IIo Teme: <<BeH_[€CTBO " XUMHYCCKad pCaKmus»

pPacKpbIBaTb CMBICII OCHOBHBIX XHUMHUYECKHX IIOHATUH: pacTBOp,
AJIEKTPOJIUTHL, HEIJIEKTPOJIMTHI, 3JIEKTPOJUTHYECKAs] AMCCOLUALIMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTrop, XUMHUYECKOE pPaBHOBECHE,
oOpaTtumMble 51 HeoOpaTuMble peakuuu,
OKHCJINTEIbHOBOCCTAHOBUTENBHbIE peaxuuu, OKHCJIUTEND,
BOCCTQHOBUTEIIb, OKHCICHME M BOCCTAHOBJEHHE, aJIOTPOIIUS,
aMQOTepHOCTh,  XUMHUYECKas  CB3b  (KOBaJIEHTHAas,  HWOHHasd,

MeTaJ'IJ'II/I‘le()KafI), KpucTaJlJIn4eCKasa pCHIéTKa, CIlNIaBbl, CKOpPOCTH
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2.1

2.2
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2.5

XUMHUYECKON peakiuu

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H

MNPUMCHATH 3TU ITOHATHUA IIPU OITMCAHHUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

COCTaBJIATh YPaBHEHHUS D3JIEKTPOJIMTHUECKON IHUCCOLMALMU KHCIOT,
HIEJIOYEH M COJIEH, IIOJIHBIE M COKpAIEHHBIE YPaBHEHHUs DPEakIHU

HOHHOIr0 0OMeHa

PacCKpbiBaTb CYIIHOCTb OKUCIIUTCIIbBHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PeakIuit
MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInu

Ilo Temam: «Hemeramnbpl M HMX COEOIUHEHUS» U «MeTalIbl U HUX

COCANHCHUS)

XapaKTePHU30BaTh (OMUCHIBAThH) OOIIHE U CICITMPUICCKIE XUMUUYECKHE
CBOMCTBAa NPOCTHIX M CIIOKHBIX BEUIECTB, MOJATBEPKAasl ONUCAHUE
MpUMepaMu MOJIEKYJISIPHBIX Y HOHHBIX YPaBHEHUIH COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIUI

COCTAaBJISITb YpaBHCHHA peaxunﬁ, MNOATBCPIKAAOIUX CYIIECTBOBAHUC

TCHETHYCCKOM CBSI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IMPOrHO3UpPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMU,
BO3MOXHOCTU HNPOTCKAHNA XUMHYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBUAX

CIeAOBaTh TMpaBWIaM IMOJb30BAHUS XHUMUYECKOM TOCYIOW U
1abopaTopHbIM O0OpYAOBaHHEM, a TaKXkKe MpaBuUiaM OOpaleHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUUSMH IO BBINOJIHEHUIO
Ja00paTOPHBIX XUMHUYECKHX OIBITOB MO TMOJYYEHUI0O W COOMpaHHUIO

ra3000pa3HbBIX BEIIECTB (aAMMHAKa U YTIICKUCIIOTO Ta3a)

MNpOBOAWTL pPC€aKUHWH, ITOATBCPKAAIOIINEC KA4eCTBEHHLIH COCTaB
pa3IUYHBIX BEIIECTB: PACHO3HABATH OINBITHBIM MMYTEM XJIOPHU]I-,
Opomuna, wommn, KapOoHat, (¢ocdar, cuwiIHmkar, cyibdar,
TUAPOKCUIMOHBI, KaTHOHBI aMMOHHS, MOHBI H3YYEHHBIX METAJIOB,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

3.1

3.2

[To Teme: «XuMus 1 OKpy>Karolas cpeia»

pacKpbIBaTh CMBICI  OCHOBHBIX Xumuyeckux nonstuii: [IJIK

BCIICCTBA, KOPPO3UA METAJIIIOB

IMPUMCHATE OCHOBHBIC OIICpanuu MBICTUTEIBHOMN JCATCIIBHOCTH —



aHaIM3 ¥ CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIHIO,
BBISIBJICHUEC TPUYMHHO-CIICJICTBCHHBIX CBSI3¢H — IS M3YYCHUS
CBOfICTB BCIICCTB U XHUMHNUYCCKUX peaKHI/II\/JI; GCTGCTBeHHOHaquble
METOJIbI TIO3HAHWSI — HAONOJIEHUE, H3MEpPEHUe, MOJICIHPOBAHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

8 KUIACC

Kon
1

1.1

1.2

1.3

1.4

1.5

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

HepBOHa‘-IaJIBHLIe XUMHWYCCKHUC ITOHATUA

[Ipeamer xumuu. Ponb XMMUM B JKM3HU 4elIOBEKa. XHUMHS B CHUCTEME HaykK.
Tena n BemecTtBa. PU3MYECKUE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

ITonsTHE O METOJax IIO3HAaHUA B XUMHU. Yucteie BCIICCTBA U CMCCH. CnocoObl

paszesieHus: cMecen

AToMBI M MOJICKYIJIBI. Xumuueckue d31eMeHTbl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTLIe H CJIOKHBIC BCIIICCTBA. ATOMHO-MOJ’ICKy.TIprHOG YUCHUC

Xumudeckasi ¢popmysa. BaJeHTHOCT, aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENbHas  aTOMHas  Macca.
OTtHocuTenbHasE MOJIEKYJIApHas Macca. MaccoBast 1011 XUMHUYECKOIO 3JIEMEHTA
B COEJIMHEHUU

KonunuectBo BemectBa. Moisb. MonsipHas macca. B3aumocBsi3p kosndecTsa,
Macchl W 4YMCIa CTPYKTYPHBIX eIuHuI] BemniectBa. Pacu€rtsl mo Qopmynam

XHUMHUYECKHUX COCAUHCHUM

1.6

1.7

DuU3NYECKUE U XUMHUYECKHE SIBIICHUS. XUMHUYECKas peakuus U €€ MpPHU3HAKU.
3aK0H COXpaHEHHsI MacChl BEIIECTB. XUMHUECKHe ypaBHeHUsA. Kinaccudukarus

XUMHUYECKUX PeaKIui (COSTMHECHHUS, PA3I0OKECHIS, 3aMEIICHUS, OOMEHA)

XUMHUYECKUHN HKCTIEPUMEHT: 3HAKOMCTBO C XUMHUUYECKOW MOCYAO0H, C IpaBUiIaMu
pabotel B JabopaTopur W TnpuéMamMu OOpalleHus C J1abOpaTOPHBIM
o0opyZoBaHHEM, H3yuYe€HHE M ONUCcaHhe (U3UUYECKHX CBOICTB 00pa3ioB
HEOpPraHUYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (MIIaBJIeHHE BOCKa,
TasHHUE JIbJIa, PACTUPAHUE caxapa B CTYNKEe, KUIIEHUE U KOHACHCAIUsl BOJbI) U
XUMUYECKHX  (TOpPEHHWE  CBEUYH, MPOKAJMBAHWE  MEIHOW  MPOBOJIOKH,
B3aMIMOJICHICTBHE MeJla C KHUCJIOTOW) SBIICEHWH, HAOMIOJEHWE U OIMKCAaHUE
MPU3HAKOB TMPOTEKAHUA XHUMHYECKHUX peaknuii (pa3jokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOW KHUCIOTBI C XJIOPHIOM Oapusi, pas3lioKEeHUE
ruapokcuna meau(Il) mpu HarpeBanwu, B3aMMOJICHCTBHE JKelie3a C PaCTBOPOM

comu meau(1l), m3ydenue crnocoOoB pazmeneHus: cMeceit (C MOMOIIBI0 MarHuTa,
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2.2
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(GbuIpTpOBaHUE, BBITAPUBAHKE, AUCTHIUIALMS, XpoMarorpadus), MpoBeAcHUE
OUYMCTKU MOBApEHHOM coM, HAOMIOIEHNE U ONTUCAHKUE PE3yIbTATOB MPOBEACHUS
OMbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXPAaHEHHsS MAacChl, CO3JaHHE MOJelen

MOJIEKYI (IIIapOCTEPIKHEBBIX )
Baxxaeiime npeacTaBuTeIM HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemecTBo. HaxokaeHwe Kuciaopoja B Ipupoje, (GU3MYECKHEe M XHUMHUYSCKUC
cBoiicTBa (peakimu ropenus). Oxcuapl. [Ipumenenue kucimopona. CrocoObt
MOJYYEeHUsI KHUCIopoJa B J1IaOOpaTOpUH M MPOMBIIUICHHOCTH. KpyroBopor
Kucaopoja B mpupoje. O30H — amioTponHas MoaupuKaius KHCIopoia
TermnoBoit 3pPeKT XUMUIECKOH peaKIui, TEPMOXUMUYECKUE YPaBHEHHUSI, IK30-
U DHJIOTEPMUYECKUE PEeaKIiu. TOIUIMBO: YTOJIb M METaH. 3arpsi3HEHUE BO3AyXa,
yCUJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CII0SI

Bomopon — sneMeHT u mpocToe BemiecTBO. HaxoxeHne Bomoposaa B MpPUPOE,
¢u3MUecKkre W XUMHUUYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI ITOTYYICHUS.

Kuciote! u comu

MoutsipHbIii 00BEM Ta30B. Pacy€Thl 110 XUMHUYECKUM ypaBHEHUSM

2.5

2.6

2.7

2.8

2.9

®dusznyeckue CcBoMcTBA BOAbl. Boma kak pactBopuTenb. PacTBOpSL.
HacplllieHHbIE 1 HEHACBHIICHHBIE PAaCTBOPBI. PacCTBOPUMOCTB BEILECTB B BOJE.
MaccoBasg nons BelecTBa B pacTBOpe. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanust. Ponp pacTBOpoB B NpupoAe M B KHU3HM ueioBeka. Kpyrosopot
BOJABl B MpUpOAE. 3arpsA3HeHHWe MpUPOAHbIX BoA. OXpaHa W O4YMCTKA
IIPUPOJIHBIX BOA

Knaccugukamus Heopranmueckux coenuHeHuil. Oxcuabl. Knaccudukarus
OKCHJIOB: cojeoOpasyromue (OCHOBHbBIE, KHCIOTHbIE, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenknarypa okcuaoB. dusnueckne U XUMHUYECKHE

cBoiicTBa OKCHAOB. [lomyueHne okcuaoB

OcHoBanust. Knaccudukanust ocHoBaHMI: IIENTOYM U HEpPacTBOPUMbIE
ocHoBaHMA. HomeHknatypa ocHoBaHuil. Pu3nyeckne M XMMUYECKHUE CBOMCTBA

ocHoBaHuil. [lomydyenne ocHOBaHMM

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kuciaor. ®dusnyeckue u
XUMHUYECKUE CBOKCTBa KUCIOT. Psan axktuBHocTtm mertayuioB H.H. bekerosa.
ITomyuyenue kucaot

Comu. Homenknatypa cosneil. @usnueckre M XHUMHYECKHE CBOWMCTBA COJIEH.

[Tony4denue cosneit
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I'eneTmueckas CBSI3b MCXKAY KilaCCaMU HCOPraHNYCCKUX COGJII/IHGHI/Iﬁ

XWMHUYECKUN  DKCIIEPUMEHT: KAa4eCTBEHHOE  OINpEIECICHUE  COACpkKaHUs
KHCJIOpO/ia B BO3JyXe, IMOJy4YeHHe, cOOMpaHHe, paclio3HaBaHHE U H3ydEHUE
CBOMCTB KHCJIOPOJA, HAOIIOAEHNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBHS BOHUKHOBEHUS M MpPEKpallleHus] ropeHus (1mokapa), 03HaKOMJICHHE C
oOpa3laMud OKCHJIOB M ONHUCAaHHE HX CBOICTB, MOJy4YeHHE, cOoOHMpaHueE,
pacrio3HaBaHHE M M3Y4Y€HHE CBOWCTB BOJOpoja (ropeHue), B3auMojeicTBue
Bozopoaa ¢ okcugom meau(Il) (Bo3aMOKHO MCIOIB30BaHUE BUACOMATEPUATIOB),
HaOrofieHue O00pa3lioB BEIIECTB KOJWYECTBOM 1 MOJb, HCCIEI0BAHUE
OCOOEHHOCTEM pacTBOPEHUs BELIECTB C PA3IU4YHOM PACTBOPUMOCTBIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHON MACCOBOU JOJIEH PAaCTBOPEHHOIO
BEIIECTBa, B3aUMOJEHCTBHE BOJbI C MeTallaMU (HaTpUEM M KaJbIEM)
(BO3MOXXHO MCIIOJIb30BaHME BHJEOMATEpUANIOB), OINpPENEICHUE pPAaCTBOPOB
KUCJIOT W WIEJIOYEH C IOMOIIBI0 HMHJUKATOPOB, HCCIEJOBaHHE 00pa3loB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIacCOB, HAOIIOJEHHWE W3MEHEHUS
OKpPAaCKM HHJUKAaTOpPOB B pacTBOpax KHCIOT U IIEN0YEH, HU3y4YEHHE
B3aumojieiictBua okcuga meau(Il) ¢ pacTBopomM cepHOM KUCIOTHI, KHCIOT C
MeTaJlJIaMH, peaklinii HeUTpaau3allyui, NoJyYeHue HEPACTBOPUMBIX OCHOBaHHIH,
BBITECHEHHE OJHOIO0 MeETaula JpYyTMM M3 pacTBopa COJIM, pEIICHHE
AKCIEPUMEHTAIbHBIX 3a/ad Mo TeMe «BakHelmmMe kiacchl HEOPraHUYECKUX

COEIMHEHUN)

[lepuonnueckuii 3akoH u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. MenpeneeBa. Ctpoenne aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHTCIIbHBIC PCAKIIUKU

[lepBple TOMBITKM KIAaCCU(PHUKAIMU XHUMUYECKUX 3eMeHTOB. [lonstue o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEOYHBIC W IETOYHO3EMENTbHBIC METAILIBI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIE O00pa3yrT am(pOoTepHbIC

OKCHUABI U TUAPOKCHUIbI

Ilepuonnueckuii 3akoH. [lepuoanueckas cuctemMa XMMU4ECKUX 1eMeHTOB [ M.
Menneneena. Kopotkonepuoanas u JUTMHHOTIEPUOTHAS dhopmbl
Ilepnonnueckoir cucteMbl xumuyeckux adseMmeHtoB JI.JMI. MeHnneneesa.
ITepuogsl u rpynnel. PU3NYECKUI CMBICI HOPSAAKOBOIO HOMEpPA, HOMEPOB

[IEPHOJIa U TPYIIIBI DJIEMEHTA

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnel. Dnexrponsl. CtpoeHue

AIIEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XHUMHUYECKHX 3JEMEHTOB



3.4

Ilepnonnueckoit cucremsl .M. MenneneeBa. XapakTepuCTHKa XUMUYECKOTO

AJIEMEHTA IO ero nosoxeHuto B Ilepuoanueckoi cucreme [I.11. Menneneesa

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHUYECKUX SJIEMEHTOB,
METAJUIMYECKMX M HEMETaJUIMYECKUX CBOMCTB IO TIpylIaM M MEpHOJaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit CUCTEMBbI XUMUYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W mnipakTuku. .M. MenneneeB — y4€HbI U

rpakiaHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monisipHass W HEMOJSIPHAs)  CBSI3b.

SJIGKTpOOTpI/IL[aTeHBHOCTB XUMHUYECKHUX 3JIeMEHTOB. FIoHHas CBI3b

3.6

Crenenpb okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIIHHEIC peakuuu. HpOHGCCBI

OKHCJICHHS B BocCTaHOBJICHHA. OKUCIIMTEIN U BOCCTAHOBHUTEIIH

3.7

9 KVIACC

Kon

XUMUYECKUH JKCHEPUMEHT: H3y4eHHE O0O0pa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICUCTBUE THUAPOKCHAA IMHKA C PAacTBOpAMU KHUCIOT U
nieyoueH, MpOBEACHUE OINbITOB, WUIIOCTPUPYIOLUINX MPUMEPHl OKUCIUTEIbHO-

BOCCTAHOBUTEJIBHBIX peakluil (rOpeHue, peakliuu pas3iokeHUsl, COETMHEHUS)

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BemectBo 1 xumundeckas peakuus. [losropenue

1.1

1.2

1.3

[Tepnonnueckwuii 3akoH. [leproguueckas cucrema XUMUYECKUX 1eMeHTOB J[. 1.
MenneneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB
XUMUYECKHX JJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KalblUsi H MX
COCIMHEHUII B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIEMEHTOB B llepunonnyeckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

CTpoeHne BemecTBa: BHUJBI XHUMUYECKOW CBSI3UM. THIBI KPUCTATUITMYECKHX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PELIETKU
¥ BHJIa XUMUYecKol cBsi3u. Kimaccuukamnmsi 1 HOMEHKIATypa HEOPTaHUIECKUX
BelecTB (MEXIYHApOAHAs M TPUBHAJIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSILIMXCA K  pPa3jiMyHbIM  KJIacCaM HEOPraHWYECKUX  COCIMHEHUU,
T€HETHYECKas CBA3b HEOPraHUYECKUX BEIECTB

Knaccudukanus XuMU4eCKIX peakluid Mo pa3InyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YYacCTBYIOIIMX B PEAKIHUH BEIIECTB, MO TEIUIOBOMY J(PQeKTy, I0

W3MEHEHHIO CTEIIeHEH OKHCICHMSA XUMHUUYECKHX SJICMCHTOB, IIO O6paTI/IMOCTI/I,



1.4

1.5

1.6

1.7

2.1

0 y4YacTHUIO Karajausaropa). OK30- H DJHJAOTEPMHUYECKHE PEaKIIHH,

TCPMOXUMHNYCCKUC YPABHCHUS. ITonstue o CKOpPOCTH XUMHYECKOU peaKknuun

ITonstue 00 O6paTI/IMLIX n H606paTI/IMBIX XUMHUYCCKHX PCAKIUAX. ITonsTue o
TOMOTI'€CHHBIX U I'€CTCPOTCHHBIX PCAKIIHAX. IloussTHE 0 XUMHUYECKOM PaBHOBECCHHU.
(I)aKTOpLI, BJIMAIOIUC Ha CKOPOCTb XHUMHYECKOM p€akun U IIOJIOKCHUC

XUMHUYCCKOI'0 paBHOBCCHS

OKHCIUTEITBHO-BOCCTAHOBUTEIILHBIC pc€akuuu, BHGKTPOHHI)II?I OajaHc
OKHCJIMTEILHO-BOCCTAHOBUTEIILHOM pEaKiuu. CocraBneHue ypaBHeHI/Iﬁ
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKqu/i C HCIOJB30BaHHECM MCTOIA

9JICKTPOHHOTO OanaHca

Teopus 3JEKTPOIUTUUECKON AUCCOLMALUMU. DIIEKTPOIUTHl U HEINEKTPOIUTHI.
Karuonsl, annonsl. MexaHu3M AMCCOLMAIIMKM BEUIECTB C PA3IMYHBIMU BHUJIAMU
xumudeckoi cBsazu. Crenenb auccounanuu. CUIIbHbBIE U Clla0ble 3JIEKTPOJIUTHI.
Peakuuu noHHOTO OOMEHA. YCIIOBUSI MPOTEKAaHUs PEaKIUii MOHHOTO OOMeEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHMs peakiui. CBoiCTBa KHUCIOT,
OCHOBaHHUN H COJIE B CBETE€ TMPEACTABICHUN 00 SIEKTPOJUTUYECKON

Jucconnuanuu. KauecTtBeHHBIE pC€aKiu Ha HOHBI. ITonstue o TUAPOIU3C coJjieit

XUMHUYECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMH KpPUCTAUIMYECKUX
pPEeIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB W HEMeTaioB (rpadura u
anmMasa), CIIOKHBIX BeUIeCTB (XJIOpUAa HATpHs); MCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM pPEaKIUu OT BO3ICUCTBHS Pa3IUYHBIX (HaKTOPOB;
HCCJIEOBAHUE  BJIEKTPONPOBOAHOCTH  PAcTBOPOB  BELIECTB,  Mpolecca
JUCCOIMAIMM  KHUCJIOT, Ieoued U cojeil  (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKH
MPOTEKaHUs peakiuii HOHHOTro oOMeHa (0O0pazoBaHUE OCa/iKa, BhIICTICHHE Ta3a,
o0Opa3oBaHHe BOJbI); OMBITOB, WIUTFOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pPEaKIHil (TOpEHHE, PEeaKIUu Pa3I0KEeHUs, COCTUHEHNUS);
pacrno3HaBaHUE HEOPTraHWYECKHUX BEIIECTB C MOMOIIBIO KAUECTBEHHBIX PEAKIINMA

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4
Hewmetamns! u ux COCOAUHCHUA

OO6mass xapaktepuctuka rajgoreHoB. (OCOOSHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u pu3nveckue CBOMcTBa MPOCThIX
BEIIECTB — TrajoreHoB. XMMHUYECKME CBOMCTBA Ha IIpUMEpe XJopa
(B3auMoJIeliCTBHME C MeTaJlylaMH, HEeMeTalllaMH, IejJodaMu). XJIOpOBOJIOPO.

ConsHas KHUCJI0Ta, XUMHWYCCKHUEC CBOI>'ICTB3., MOJIYyYCHHEC, IPUMCHCHUC. I[eﬁCTBHC



2.2

23

24

XJIOpa ¥ XJIOPOBOJAOPOJA HAa OPraHU3M YelOBEeKa. BakHenmme XJIopuabsl U UX

HAaXO0KACHHUEC B ITPUPOAC

OO6mass xapaktepuctuka 37eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3nueckue cBOMCTBa
MPOCTBIX BEHIECTB — KHUCIOPOAa U Cepbl. AJUIOTPOMHBIE MOAUDUKAIIH
KHCIIOpOJa U cephbl. XUMHYECKHE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOCHHUE,
dbusznyeckue W XUMUYECKHE CBONCTBA. OKCHIBI CEpbl KaK MPeICTaBUTENH
KHCJIIOTHBIX OKCHIOB. CepHaa KHCJIOTa, (bI/I3I/I'-I€CKI/I€ N XAMHYECKHE CBOMCTBa
(oOmue Kak MpeAcTaBUTENS Kiacca KUCIOT W cneruduueckue). XuMHUYECKHe
peaxkiuy, Jekallie B OCHOBE MPOMBILIUIEHHOTO CIoco0a IMOJIy4eHHs CEpHOM
kucnoThl. [Ipumenenue. Conu cepHOM KUCIOTHI, KaueCTBEHHAs pEaKIUs Ha
cynbdaT-uoH. Haxoxnenue cepsl U €€ COCIUHEHHWM B MPUPOJE. XUMHUECKOE
3arpsi3HEHHE OKPYXKAlollel Cpelbl COCTUHEHHUSIMH Cepbl (KHCIOTHBIE TOXKIH,

3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIICHUS

OOmas xapakTepuCTHKa 3JIeMEHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B IPUPOJE,
¢uznyeckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUAK,
ero ¢u3MvecKue M XMMHUYECKHE CBOICTBA, MojyyeHue W npumeHenue. Cosn
aMMOHUS, HX (u3uYecKue ¥ XHMHUYECKHE CBOICTBa, IpPHMEHEHHE.
KauecTBeHHast peakuus Ha MOHBI AMMOHMS. A30THasl KHCIIOTa, €€ MOJy4YeHHUE,
bu3nYecKkue W XMMHUYECKHE CBOWMCTBa (00IIME Kak MPEICTaBUTENS Kiacca
KUCIOT U crneun¢udeckue). VcnonapzoBaHue HUTPATOB M COJIEH aMMOHMS B
KayeCTBE MHUHEPAJIbHBIX yJI0OpeHHi. XUMUUECKOe 3arpsA3HEHHE OKpYyXKarollen
Cpellbl COETUHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arps3HEHHE BO3/AyXa, MOYBBI

1 BOJIOEMOB)

®ochop, amnoTponHsle Moaudukanuu gocdopa, Gusnueckre U XUMHUUECKHE
cBoiictBa. Oxcug Qochopa(V) u dochopnas kucnora, Qusnueckue u
XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue ¢ocharoB B KauecTBe

MUHEPATBHBIX YI0OpeHUN

2.5

OO6mas xapaktepuctuka djemMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHBIE CTENICHW OKHUCICHUS.  YTIEpOJ, aJUIOTPOITHBIC
Moaudukanyuu, pacrnpocTpaHeHHe B MpUpoae, (U3MUEecKHe U XUMHUYECKHE
cBoicTBa. Ancop6uus. Kpyrosopor yriepona B npupojse. Okcuibl yriepoaa,
ux (pusnueckre U XUMHYECKHE CBOMCTBA, /EHCTBUE Ha >KUBBIE OPraHU3MBI,

MOJIY4YCHHUC U IPUMCHCHHUC. DKOJIOTUYCCKHE HpO6JICMLI, CBA3aHHBIC C OKCHUIOM




yrinepona(lV); rumoresa mIo0anbHOTO MOTETUICHHWS] KIWMATa; IMMapHUKOBBIN
sbdekr. YrompHas KHCIOTa U €€ CONM, UX (PU3NYECKUE M XUMHYECKHE
CBOIiCTBa, MojyueHue M npuMeHeHue. KauecTBeHHas peakuuss Ha KapOoOHaT-
noHsl. Mcnonn3oBaHue Kap60HaTOB B 6BITy, MCIUIUHC, NPOMBIINUICHHOCTU U

CEJILCKOM XO3SIMCTBE

2.6

2.7

[lepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, ATWUJIEH, alleTWJIEH, 3TaHOJ, TJMIEPHUH, YKCyCHas
kuciora). Ux cocraB u xumuueckoe crpoeHue. Ilonstue o Ouonormuecku
BaXHBIX BEIIECTBAX: )XMpaxX, OelKax, yrjieBoJaX — W HX pPOJIM B JKHU3HHU
yejnoBeka. MaTepualbHOE €AMHCTBO OpPraHMYECKMX UM HEOPraHMYeCKHX

COEeIMHEHUN

Kpemuwuii, ero ¢usnyeckue ¥ XHUMHYECKHE CBOMCTBA, TMOJNyYCHHE |
npumenenne. CoenuHeHUsT KpeMHUs B mpupoze. OOmme mpeacraBieHus 00
okcuae kpeMausa(IV) u kpemHueBoit kuciore. CHIMKATHI, HX HUCIIOJIb30BaHUE B
OBITY, MEIUIIMHE, TPOMBIILJICHHOCTH. BaXkKHEHIIMe CTPOUTEIbHBIC MaTECPUAIIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [IpoGmembr OGe3omacHOro

HCIIOJIB30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGHHCBHOﬁ KU3HU

2.8

XUMHUYECKUH SKCIICPUMEHT: H3YUYCHHE OOpa3I[OB HEOPTaHMYECKHUX BEIIECTB,
CBOMCTB COJITHOM KHUCJIOTBI; MPOBEICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPH]I-
WOHBI W HaONIOJIEHWE MPHU3HAKOB HUX NPOTEKAHUS; OIMBITHI, OTPAKAIOIIHE
dbusznyeckrue U XMMHYECKHE CBOMCTBA TaIOTEHOB M WX COENUHEHUHN (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB); O3HAKOMJICHHE C OOpasliaMu XJIOPHUIIOB
(ranoreHuI0B); O3HAKOMJIEHHME C oOpaslaMu cepbl U €€ COCAUHEHUSIMHU
(BO3MOKHO  HCIOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOJIOJEHHWE TMpolecca
oOyrnuBaHusl caxapa MoJ JEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIIOTBHI;
M3y4YEeHHE XMMUYECKUX CBOMCTB pa30aBICHHON CEpHOM KHUCIOTbI, POBEICHHUE
KaueCTBEHHOW peakiuu Ha cynbpar-uoH U HaONIOJeHHWE TpU3HaKa ¢
MIPOTEKAHUS; O3HAKOMIICHUE ¢ (DU3MYECKIMH CBOMCTBaMH a30Ta, Gochopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPHANIOB), O0pa3lamMu
a30THBIX U GocPOpHBIX YAOOPEHUN; MOTyueHHe, cOOMpaHne, paclo3HaBaHUuE U
M3y4YeHUE CBOMCTB aMMHUaKa; MPOBEJICHHWE KAaueCTBEHHBIX pEaklMi Ha HOH
aMmmoHus u (docdar-uoH W uU3ydeHHWE TPHU3HAKOB HX MPOTEKAHUSA,
B3aMMOJICHCTBHE KOHIICHTPHUPOBAHHOW a30THOM KUCIOTHI C MEAbIO (BO3MOKHO
HCIIOJIb30BAHUE BHUICOMATEPUAJIOB); HW3YUYEHHUE MOJEIeH KpPUCTAUIMUYECKUX
peméTok anmmasa, rpadura, QyuiepeHa; O3HAKOMJIEHHE C IPOILECCOM

aJcopOIMK PacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOHCTBOM



IIPOTHBOIa3a; IOJIy4E€HUE, COOMpaHME, PACIIO3HABAHME U M3Y4YEHUE CBOWCTB
YIJIEKUCIIOro Ta3a; IMpOBEJCHME KadeCTBEHHBIX peakiMii Ha KapOoHaT- H
CWJIMKAaT-HOHBbl M M3yY€HUE MPU3HAKOB WX MPOTEKAHUs; O3HAKOMIIEHHE C
IPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHbIX

3aJa4 110 TEME «Baxkueinme HeMeTaJIbl U UX COCOAUHCHU

3.1

3.2

33

MeTamisl 1 uX COCIUHCHU A

OO0m1as xapakTEePUCTHUKA XUMUYECKHUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU MX
nonoxkenuss B llepumoanueckoi cucreme Xumuyeckux anemeHtoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHHe METAJIIOB. MeTaiuueckas CBsi3b U
METaJUIMuecKasi KpUCTaUIMuecKass pemérka. JIEKTPOXUMHUYECKUH  psif

HaIpsKEHUN METaJIOB

Ou3nuecKue U XUMHUYECKUE CBOMCTBA MeTayyioB. OOIIHe criocoObl MOTyYeHUs
MeTauioB. [loHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alUThHI UX OT
Koppo3uu. CruiaBsl (CTalb, YyTyH, AIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B

6LITy 1 TPpOMBIINIJIICHHOCTH

[lenouynsle MeTayuibl: monoxeHue B llepuonnyeckoil cucTeMe XUMHYECKUX
anemeHntoB [[.M. MenaeneeBa; CTpOEHHE UX aTOMOB; HAXOXJICHHUE B MPUPOJIE.
®dusnueckre 1 XUMHUYECKUE CBOMCTBA (Ha TTpuMepe HaTpus U Kaus). OKCUIBI U
TUAPOKCUABI HATPpUA W KaJlud. HpI/IMeHeHI/Ie IICJIOYHBIX MCETAJLJIOB U HUX

COeIMHEHUN

34

3.5

3.6

[IlenoyHO3€MENBHBIE  METAUIBI MarHMid M KaJbLUW:  IIOJOXKCHHE B
Ilepnonnueckoii cucreMe XuMudeckux 2ineMeHToB 1.1, Menzeneesa; ctpoeHue
X aTOMOB; HaxoXAcHHE B npupone. dPusnueckne M XMUMHYECKHE CBOMCTBA
MarHusi U Kanplusa. BaxHeilmme coeAuMHEHUs KanblUs (OKCHUI, TUAPOKCHI,

coin). KEcTkocTh BOJBI M CLIOCOOBI €€ yCTpaHeHuUs

AmomuHuit: nonoxkenue B Ilepuoamueckold cucreMe XHMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; crpoeHue aroma; HaxoxkicHWe B Ipupone. dusnueckue u
XUMHYECKHUE CBOMCTBA AIOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHA U THIPOKCHUIA

AJIFOMHUHHUA

Keneszo: monoxxkenue B [lepuonnyeckoil cucteme XuMHIeckux saemeHToB J[. 1.
MenneneeBa; CTpoeHHE aTOMa;, HaxOXKJeHHe B mnpupoac. Duznueckue u
XUMUYECKHE CBOMcTBa xene3a. Okcunabl, Tuapokcuasl u conu kenesa(ll) u

xene3a(lll), mx coctas, cCBOCTBA U TTOJTyYEHUE

3.7

XHUMUYECKUMN SKCIICPUMCHT:. O3HAKOMIICHHUEC C O6pa3IIaMI/I MCTAaJIJIOB M CIIJIaBOB,

ux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PE3YyJIbTATOB KOPPO3HWKU MCETAJIJIOB



(BO3MOXKHO HCIIOJIH30BaHUE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHSI OKCHJA Kalblusi W HaTpus C BOAOH (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPUANIOB); MCCIEAOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoluecca TOpEHUs JKejle3a B KHUCIOpoAE (BO3MOXKHO — MCIOJIb30BaHHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMsI KaYECTBEHHBIX PEaKIUil Ha HOHBI
(MarHusi, Kamplus, amroMuHus, nuHka, xeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJIOZICHUE W OMHUCAHUE TMPOIIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMU HATPHS,
Kamusi W Kaublus  (BO3MOXKHO  HCIIONIb30BaHHE  BUEOMATEPHAJIOB);
uccieoBanre aM()OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS H THAPOKCHUIA
[[UHKA; PEIICHNE YKCIIEPUMEHTAIBHBIX 33]1a4 TI0 TeMe «BaxxHeHIne MeTaIbl |

HUX COCIUHCHUS»

XHUMHS ¥ OKpyXKarolas cpeia

4.1

4.2

4.3

HoBwle maTepuansl u TexHosoruu. BemecrBa u marepuanbl B MOBCEAHEBHOU
J)KU3HU 4YeJIoBeKa. XUMHUS U 37I0poBhe. be3omacHoe MCMob30BaHUE BEIIECTB U
XUMUYECKUX peaknuii B ObITy. IlepBas momoImp NMpu XUMHYECKHUX OXKOTaX H

OTpPaBJICHUAX

OCHOBBI ~ DKOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpysxatomien cpeasl [1/IK. Poib XMMuM B pemieHHH 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble WCTOYHWUKH YIJIEBOJIOPOJOB (Yrojib, TPHUPOAHBIA Tra3, He(dTh),
HPOAYKTHI MX TepepabOTKU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

XVUMHUYECKUH 3KCIEPUMEHT: U3ydyeHUue oOpa3loB MaTepualioB (CTEKIIO, CILIaBbI

MCTAJIJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)



IPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI OCBO€HHSI OCHOBHOM 00pa3oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopaszosanust Ha ocHoBe PI'OC

[IpencraBnenue:

O TIO3HABa€MOCTH SBJICHUW TPUPOJBI, NOHUMAaHHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOW HAYKH KaK OOJNacCTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIeH KyJIbTYphl M MPaKTUYECKOU
NEATETPHOCTH 4YEJIOBEKa B YCIOBHUSIX COBPEMEHHOTO OOIIECTBA;

IIOHUMAaHHUEC MECTa XUMHUH CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

0 HAaYYHBIX MCTOAAX MO3HAHUA, B TOM YHUCJIC DKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHHA
XHUMHUYCCKUX peaKuHﬁ; YMCHUC HUCIIOJIb30BaTh MOACIHN JJIA

00BsACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cdepax npodeccuoHanbHOMN JesITeIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPCMCHHBIMU TCXHOJIOTUSIMHU, OCHOBAHHBIMHU Ha JOCTHIKCHUAX
XUMUYECKONW HAyKH, YTO TO3BOJIUT OOYYalOIMMCS paccMaTpUBaTh
XMMUIO Kak cepy cBoelt Oyaymeit mpodeccuoHaIbHOM NesITeTbHOCTH
U clieNaTh OCO3HAHHBIM BBIOOP XMMMH Kak NMPO(UIBHOTO MpeaMeTa

MIpY [IePEeX0/i€ Ha YPOBEHB CPEAHETO 001Iero o0pa3oBaHus

BrnaneHne cucrteModl XHMMHMUYECKMX 3HAHUM M yMEHUE IIPUMEHSATH

CUCTEMY XUMHNYCCKUX 3HaHHI>'I, KOTOpas BKIIFOYACT:

Ba)KHEHINIE XUMHMYECKHE IIOHATHS: XUMHUYECKUH DJJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJHOPOJHASA U
HEOJIHOPOAHAsT CMECh, OTHOCUTENbHBIC aTOMHAasi W MOJICKYJIsIpHas
MaccChl, KOJMYECTBO BEILECTBA, MOJb, MOJISIPHAsE Macca, MOJISPHBIMA
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemHss), XUMHUYECKas
peakuus, peakuh COCIUHEHUS, PEaKUUW Pa3JIOKCHUS, pPEaKIUH
3aMeIleHUs, peaKIu OOMEHa, TEIUIOBOH 3 (EeKT peakiuu, dK30- H
SHAOTEPMHUUYECKUE PEAKIMU, PACTBOP, MAcCOBasi JAOJSI XUMHYECKOIO
AJIEMEHTa B COCTMHEHUM, MACCOBAs JIOJISI ¥ TIPOLIEHTHAS! KOHIIEHTPALIUS

BCIIECTBA B paCTBOPEC, AAPO aToOMa, BHCKTpOHHLIﬁ clion aToMa, aToOMHas



opbutaib, paaudyc aroma, BaJEHTHOCTb, CTENEHb OKHCICHHUS,
XUMHYECKAsI CBS3b, JJIEKTPOOTPULIATEIBHOCTD, MOJISIPHAS U HETIOJIApHAS
KOBAJICHTHAsI ~ CBSA3b, MOHHAs  CBS3b, METAJUIMYECKAs  CBS3b,
KpUCTaNIMYecKass pelérka (aToMHas, MOHHAs, MeTauIMJyecKas,
MOJIEKYJIIpHasl), UOH, KAaTHOH, aHMOH, JJIEKTPOJIUT M HEDJIEKTPOJIHUT,
AJIEKTPOJIUTUYECKAsT ~ JTUCCOLMAIMSA, PpEaKIMd HMOHHOro  OOMeHa,
OKHUCIINTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKLWW,  OKHCIUTEIb U
BOCCTAaHOBUTEJb, OKHUCIIEHUE U  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHUMble M HEOOpaTHMbIE peaKluHy,
CKOpOCTh XMMMYECKOW peaknuu, karanuzarop, IIJAK, xopposus

MCETaJIII0B, CIIJIaBbI

2.2
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3.1

OCHOBOIIOJIATalOIINe 3aKOHbl XUMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoauyeckuii 3axkoH JI.M. MeHaeneeBa, 3aKOH TOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJPO

TEOpUU  XHUMHUHU: aTOMHO-MOJICKYJIIpHasl ~ Teopus,  TEOpHus

3JI€KTp0JII/ITI/I‘{eCKOI>'I AUCCoranmn
Bnagenne ocHOBaMM XMMHYECKOM I'paMOTHOCTH, BKJ'IIOLIaIOIJ_IeI\/'IZ

YMEHHE NPaBUIBHO UCIIOIb30BATh N3yUEHHBIE BEIIECTBA U MATEPUAIIbI
(B TOM uyHuclIe MMHEpaJbHBIE YHAOOpEHHs, METaulbl M CIUIABBI,
MPOAYKTHl MNEepepadOTKH NPUPOAHBIX HCTOYHUKOB YIJIEBOJIOPOJIOB
(yrosi, mpupomHOTO Ta3a, He(hTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
MIPOU3BOJICTBE U TIOHUMAaHHWE 3HAUYEHUsS JKUPOB, OCJIKOB, YIJIEBOJOB
JUIsL OpraHu3Ma 4YeJloBeKa; YMEHUE TPOrHO3UPOBAaTh BIMSHUE BEIIECTB

U XUMHYCCKUX IIPOLECCOB HA OPraHU3M YCJIIOBEKA M OKPYKAKOUIYIO

MNpUPOAHYIO CpEaYy

3.2

YMCHUC HHTCIPUPOBATE XMUMHNYCCKHUEC 3HAHHA CO 3HAHUAMH OPYTrUx

y4eOHBIX MPEIMETOB

3.3

3.4

HQJIMYME OIbITa pabOThl C PA3IMYHBIMM UCTOYHUKAMU HH(OpMaILUU
Mo XUMHM (Hay4yHas M Hay4yHO-TIOIMYJsipHas JHUTEparypa, CIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

yMEHUE OOBEKTHUBHO OLEHMBATh HH(DOPMALMIO O BELIECTBAX, HUX

NIPEBpALICHUAX U IPAKTUYECKOM  IPUMEHEHUHM U yMEHUE

HCIOJIb30BaTh €€ JIJIs pelleHus yueOHO-TT03HaBaTeIbHbIX 3314

BJ'IaIleHI/IC OCHOBAaMH MOHSITHMHOI'O arfmnapara M CHMBOJIMYCCKOTO

A3bIKa XMMHHK OJIs1 COCTaBJICHUA (I)OpMy'J'I HCOPTraHNYCCKUX BCLICCTB,



YpPaBHEHUH  XUMHYECKHX  PEaKIMd; OCHOBAMU  XHUMHUYECKOU

HoMeHkIatypsl (IUPAC u TpuBnanbHoii)

YMmenue oOBSCHATH CBSI3b MOJIOKEHUs 3neMeHTa B [lepuomuueckoit
CUCTEME C YHCIOBBIMH XapaKTEpPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX OJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee Yucio
AJIEKTPOHOB), PACHpPENEICHUEM DJJIEKTPOHOB IO JHEPreTHYECKUM

YPOBHAM aTOMOB IIE€PBBIX TpéX MEepruoa0B, Kalud U KaJlblIUA

7.1
7.2
7.3

[IpencraBnenre 0  MEPUOAMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMUYECKUX DBJIEMEHTOB (paJnyC aTroMa, 3JEKTPOOTPUIATEIBHOCTD),
MPOCTBIX W CIOXHBIX BEIIECTB OT TMOJOKEHUS DJJIEMEHTOB B
[lepuonanueckoit cucreme (B MajblX TNEpPHOJAX H  TJIABHBIX

MOJrPYIIax) M AJIEKTPOHHOT'O CTPOCHUS aTOMa
YMeHne KiraccupuIiupoBaTh:

XHUMHAYECKHE DIIEMEHTHI

HEOPraHMYECKUE BEIECTBA

XUMHNYECKUE pCaKIn

8.1

8.2

YMeHue onpenesnsirTh:

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUUYCCKHUX IJJICMCHTOB, 3apsial

HOHa

BUJI XHMHUYECKOM CBSI3M U THII KpI/ICTaHJII/I‘leCKOﬁ CTPYKTYpPBI B

COCAUHCHHUAX

8.3
8.4

9.1

9.2

XapakTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHIA)
OKHUCIIUTENIb 1 BOCCTAHOBHUTEh

YMeHue xapakTepus3oBath (GU3NMUECKUe U XUMUYECKUE CBOMCTBRA:
MPOCTBIX BEHIECTB (KUCIOPOJ, O30H, BOAOPOI, TpaduT, anmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpWUH, Kaaud, MarHHH,
KaJbIIUN, aJTIOMUHUN, JKEJIe30)

CIIOKHBIX BEIIECTB, B TOM YHCIIE€ HX BOJHBIX pPacTBOpPOB (Boxa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOMA, OKCHIBI M THUIPOKCHIBI
MetamioB [-ITA rpynn, amomunus, meau (I1), muaka, xenesa (I u
I11), oxcunpr yraepona (II u IV), kpemunst (IV), azota u dhocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHCTas, a30THas,

dbocdopnas, yroibHasi, KpeMHHEBAsI KHCIIOTa U UX COJIH)

9.3

MPOTHO3UPOBAaTh M  XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B



3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUSA, IPUMCHCHHUC BCHICCTB B
3aBUCHMMOCTH OT HUX CBOfICTB, BO3MOXHOCTb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHleHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

YMeHue cocTaBisTh MOJIEKYJISIPHbIE U HOHHBIE YPAaBHEHUS pPEaKIIUid, B

10
TOM YHCIIE:
10.1 peakiuii HOHHOro oOMeHa
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMA
103 WUTIOCTPUPYIOUINX XHUMHUYECKHE CBOMCTBA M3YyUYEHHBIX KJIACCOB
' (rpymnim) HEOPraHMYECKUX BEILECTB
10.4 MOATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBA3b MEKYy HUMU
11 YMeHnue BIYUCIATh (IPOBOAUTD PACUETHI):
11 OTHOCUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO MAacChl BEUIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOI'0 AJIEMEHTA B COETUHEHUH
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 MacCy, 00hEM Ta30B
114 [0 YypaBHEHUSM XHMHYECKUX PEAKUUh M HAXOIUTh KOJIMYECTBO
' BEIECTBa, 00BEM U MacCy peareHTOB WM MPOIYyKTOB peakluu
12 Bnanenue (3HaHne 0CHOB):
OCHOBHBIMM ~ METOJAaMH  HAy4YHOTOo  TOo3HaHUsA  (HaOJIOlIeHue,
11 HU3MEpPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHNE) ITPU U3YUCHUH BELIECTB U
' XUMHUECKHUX SBJIGHUH; YyMeHue chopMyaupoBaTh MpoOieMy H
MPEAJIOKUTH MYTH €€ pereHUs
122 Oe3omacHOil pabOTBl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYJI0¥ ¥ JIa0OpaTOPHBIM 000PYI0BAHHEM
npaBUIaMy OE301IaCHOTO OOPAIIEHUs C BEIIECTBAMH, HCIIOIb3YEMBIMH
B TIOBCETHEBHOMW >KM3HH, TPAaBUIAMH MTOBEICHUS B LIESIX cOepeKeHUs
123 3J0POBbSl U OKPYKAIOIIEH NPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHS HAa >KUBBIE OPraHU3MBI OMPEICIEHHBIX
BEILIECTB, CIIOCOOOB YMEHBILICHUS W TPEIOTBPAIICHHUS WX BPEIHOTO
BO3JIEUCTBUS
3 Hanuume npakTuyeckux HaBBHIKOB IUIAHMUPOBAHUS M OCYLIECTBICHUS
CJIEIYIOIINX XUMHYECKUX IKCTIEPHUMEHTOB:
131 M3YYCHHE U ONMHUCaHue (DU3MYECKUX CBOWCTB BEIICCTB; 03HAKOMIICHHE

C (1)I/ISI/I‘ICCKI/IMI/I u XUMHNYCCKNMHU SABJICHHUAMU, OIIBITHI,



13.2

13.3

13.4

13.5

13.6

WJUTFOCTPUPYIOIIME IPU3HAKU POTEKAHUS XUMUYECKUX PEAKIUI
n3ydeHue cnocoO0B pa3aeneHus cMecen

MOJIyYeHHUE KHUCIOpOAa M HU3Y4YEHHME €ro CBOMCTB; IOJy4YEHHE
BOJIOpOJa U M3YyUYEHHE €ro CBOMCTB; MOJYyUYEHHE YIIEKHUCIOTO rasa u

HU3YYCHHUC €TO CBOI\/’ICTB; MMOJIY4YCHHNEC aMMHAaKa U U3YUYCHUC €TO CBOMCTB

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

paCTBopéHHOFO BCIICCTBA

IIPUMEHEHHE UH/IMKAaTOPOB (;1akmyca, METHUJIOpAaHkKa u
¢beHondranzenna) s ONpeesIeHUs] XapakTepa Cpelbl B pacTBOpax

KHCJIOT 1 menoqeﬁ

WCCIIEZIOBAHUE M ONHMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IUYHBIX KJIACCOB; M3YYEHHUE B3aWMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCHUJAMM  METAJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAaHUSIMH, COJISIMHM; ITOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeTaula JpyrMM W3 pacTBoOpa  COJM;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS U

IIUHKA

13.7

13.8

14

14.1

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TeMaM: «OCHOBHBIE KJIaCCHI
HEOPTaHNUYCCKUX COCHHHGHHﬁ)); ((9J'IeKTpOJ'II/ITI/I‘leCKa$I
AUuCCoanusy, «Bakueiimme HeMeTalNIBI W HX COCIUHCHUA,

«Baxkueinine MeTaylIbl U KX COSTUHECHUSI

XUMHUYECKHE  JKCIEPUMEHTHI,  WUIIOCTPUPYIONINE  MPHU3HAKU
MPOTEKAHUsI peakluii MOHHOTO OOMEHa; KauyeCTBEHHBIC pPEaKIdu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOPUI-, OPOMHUI-,
wonun-, cyiabdar-, ¢ocdar-, kapOOHAT-, CHIWKAT-aHUOHEI,
THJIPOKCHUJI-MOHBI, KATUOHBl AMMOHUS, MarHusl, KaJabIUs, aTFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), UHKA
Ymenue:

MPEJICTaBIATh PE3YyJbTaThl JSKCIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB M TaOJIMIl M BBIABIATHE 3MIIMPUUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3W MCKAY PCAJILHO Ha6J'IIO)IaeMBIMI/I XUMHUYCCKUMU
ABJICHUAMU U ITPpOHECCaMU, IIPOUCXOAAIIUMHU B MAKPO- H MUKPOMHUPCE,

OOBSICHATH IPUYNHBI MHOTO0OPAa3Hsl BELIECTB



HNEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘IaIII)HBIe XUMHUYCECKUEC ITOHATUA

YucThle BelecTBa U CMECH. Crioco05b1 pa3aciICHUs cMmeceit

1.2

1.3

1.4

1.5

1.6

ATOMBI W© MOJIEKYJIBI. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX

anemMeHTOB. [IpocThie U coKHbBIE BEILIECTBA.

Xumunueckas popmyra. BaneHTHOCTh aTOMOB XMMHUYECKUX dJIeMeHTOB. CTeneHb
OKHCJICHHUA

3aKkOH TIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHOcHUTENbHAs aToOMHas Macca.
OTtHOocuTeNnbHAs MOJIEKYJIsipHas Macca. MaccoBas J10Ji1 XUMHUUYECKOTO 3JIEMEHTa
B COCIMHCHUH

KonuyectBo BemectBa. Mons. Momsipaass macca. ModsipHblii 00BEM Ta30B.
B3anmocBsI3b KOJIMYECTBA, MACChHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

dOu3nyeckue W XUMHYSCKHE SBJICHUSI. XHMHYSCKAs pCaknusa u eé IMPU3HAKH.

3aKOH COXpaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YPaBHEHUS

Ilepnonnueckuil 3akoH u llepuogmyeckass cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.. MenneneeBa. CTpoeHre aTOMOB

2.1

2.2

[Tepnonnueckuitl 3akoH. Ileproanyeckas cucreMa XuMUYECKUX 3iieMeHToB J1.1.
Menpneneesa. Ileproas!l u rpynnsl. @U3HYECKUN CMBICI TOPSAAKOBOTO HOMEpaA,
HOMEPOB Meproa U rPyIIbl HIEeMEHTA

Crpoenne aromoB. CocTaB aTOMHBIX sjaep. M3ortomnbl. DnekTpoHbl. CTpoeHue

AJIEKTPOHHBIX  000JI0ueK aToMoB TMepBbIX 20 XUMHUECKUX DIIEMEHTOB

[Tepuoanueckoii cucremsl [I.1. Menneneena
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3.1

3aKOHOM€pHOCTI/I B M3MCHCHUM CBOMCTB XMMHYCCKHX JJICMCHTOB MEPBLIX TpéX
nepuoaoB, Kalivsda, KaJbIHA (pazmyca dTOMOB, JJICKTPOOTPUHIATCIIBHOCTH,
MECTANIMYECCKUX W  HEMETANIMYCCKUX CBOP'ICTB) n #ux COCI[I/IHCHI/Iﬁ B
COOTBCTCTBHM C IIOJOXKCHUCM JJICMCHTOB B HCpHOI[H‘lCCKOfI CHUCTEME H

CTPOCHUEM HUX aTOMOB
Crtpoenue BeriecTBa

Xumnueckass cBsa3b. KoBaneHTHas (HoJisipHass W HEMOJSIpHasl)  CBS3b.
DNEeKTpOOTPULATEIPHOCTh ~ XUMHUYECKUX  3eMeHToB.  MoHHas  CBs3b.

Meranueckas CBSI3b



3.2

Tunsl KpHUCTAJUIMYECKUX pPEIIETOK (aTOMHAas, MOHHAs, MeTajuInyecKas),
3aBUCUMOCTb CBOWCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PELIETKU U BHUAA

XUMHYECKOH CBSI3U

4.1

4.2

4.3

Baxwueriie mnpeAcTaBUTENM HEOPraHWYECKUX BemiecTB. HeMmertaibl U ux

coequHEHU. MeTalibl U UX COSANHECHUS

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COEIWHEHHUI: OKCHIOB
(conmeobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, ampoTepHbIC) u
HecoeoOpa3yoime; OCHOBaHMW (IIETOYM W HEPACTBOPUMBIC OCHOBAHWS);
KHUCIOT  (KHCIOpOJCOAepKalie ¢  OeCKUCIOpOJIHBIe, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIEH (CPeTHUX U KHCIBIX)

®dusznueckue ©W XUMHYSCKHE CBOHCTBA MPOCTHIX  BEIIECTB-HEMETAUIOB:
BOJIOPO/1a, XJIOpa, KUCIOPOa, CEphI, a30Ta, pochopa, yriaepoia, KpeMHHS
dusuveckre W XUMUYECKHE CBOWMCTBA IMPOCTHIX BEUIECTB-METAIUIOB: IUTHS,

HaTpus, Kajlusd, Marovusa W KaJIbOWs, aJJlOMUHUSA, JKCEJIC3a. QHCKTPOXI/IMI/ILIGCKI/Iﬁ

PsI HAIPSDKEHUM METAJIIOB

4.4

dOu3nyeckue U XUMHYSCKHE CBOMCTBA BOAOPOAHBIX COCHI/IHCHI/II;'I HCMCTAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, AMMHAKA

4.5

4.6

4.7

4.8

4.9

dusnueckre U XMMHUYECKHE CBOMCTBa OKcHIoB HeMeramoB: cepwl (IV, VI),
azota(ll, IV, V), docdopa(Ill, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue
OKCHJIOB HEMETAJIIOB

Xumudeckrue cBoicTBa okcunoB: MetauioB IA-IIIA rpymm, nmaka, memu(ll) u

sxeneza(Il, III). [TonmyueHnne okcua0B METAIIIOB

XUMHUYECKHE CBOWCTBA OCHOBaHMWI U aM(pOTEPHBIX THAPOKCUAOB (Ha mpHUMeEpe
TUJIPOKCUJIOB ~ AJIOMUHHS, Kene3a, IuHKa). [lomyuenue ocHoBaHUNl U

amM(OTEepHBIX TUAPOKCUIIOB

OOue XMMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHON, CEPOBOJIOPOJIHOM,
CEpPHHUCTON, CEpHOM, a30THOU, (ochOpHON, KPEeMHHEBOU, YroysbHOU. OcoObie
XMMHUYECKHE CBONCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOW KHUCIIOT.

[Tonyuenue kucior

OOue xuMu4eckue CBoicTBa cpenHux coieil. [lomyyenue conei

4.10

[Tonyuenue, coOupaHue, paclo3HaBaHHE BOIOPOJA, KHCIOPOIa, aMMHaKa,

YIJICKUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tonyuenne ammuaka, cepHON W a30THOW KHCJIOT B MpOMBINIICHHOCTH. O01IHe

CIOCOOBI TOTYYEHHUSI METAJIJIOB



4.12

5.1

5.2

5.3

54

5.5

['eneTnueckas CBs3b MEXKYy KJIACCAMU HEOPTAaHUYECKUX COCTUHEHUN
XUMHYECKUE PEAKIUU

Knaccugukanus XuMHUECKUX peakuuii M0 pa3IMyHbIM MPU3HAKAM: 110 YUCIY U
COCTaBYy Y4YaCTBYIOIIMX B pPEAaKLUMU BELIECTB, IO TemioBoMy 3¢ddekry, mo

H3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUUECKHUX DJIEMCHTOB

TernoBoil 3 GeKT XUMHYECKON peaKkIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-
Y SHJIOTEPMUYECKUE peaKkuu. TepMOXUMHUUECKHUE YPABHEHUS
OKUCIUTETbHOBOCCTAHOBUTEIIbHBIE peakiuu. OKHUCIUTEIN U BOCCTAHOBUTEIIH.
[Ipomeccel  OKHMCIEHHSI M BOCCTAHOBJIICHHA.  ODIEKTPOHHBIM  OamaHc
OKHCJIUTEIbHOBOCCTAHOBUTEILHON PEaKIuu

Teopust 2JIEKTPOIUTHYECKON AUCconMani. KaTHOHbI, aHMOHBI. DJIEKTPOJIUTHI U
HedIeKTpoNuThl. CUITbHBIC U Clla0ble AIEKTPOIUThL. CTeNeHb AUCCOIUAIIH
Peakunu monHOro oOMeHa. YCOBHS MPOTEKAaHUS peakiuii MOHHOTO OOMeHa,

ITOJIHBIE Y COKPAIIEHHBIC HOHHBIC YPABHEHUS PEaKIIUN

XUMUA U OKpYy>Karoas cpeaa

6.1

6.2

6.3

6.4

6.5

BemectBa u martepuansl B TOBCEIHEBHOM KW3HM 4elloBeka. be3omacHoe
UCIIONIb30BaHUE BEIIECTB M XMMHYECKUX pEaKkUuid B J1a0OpaTOpuu H OBITY.

HepBaa nmomMouip MMpu XMMHUYCCKUX 0XKOrax M OTpaBJICHUAX

XHWMHYECKOE  3arpsi3HEHUE  OKpYy’Kalolled  cpedbl  (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €ro MNpeaoTBpAIICHUS
[IpenensHass nomyctumas koHueHtpanus BemecTB (IIJK). Ponp xumuu B
pELICHUH SKOJOIMYECKUX MpoOieM. YCuieHHe MapHUKOBOro H(dekxTa,

pa3pylieHHue 030HOBOTO CJIOSI

[Ipumenenue cepsol, a3ota, (pocdopa, yriepona, KpeMHHUS U UX COCTUHEHHUH B
ObITY, MeIWLUHE, MPOMBIIIJICHHOCTH M CelbcKOM Xo3sicTBe. [IpumeHeHue
METAJJIOB M CIUIaBOB (CTajlb, YYTyH, IJIOPAJIOMUHUNA, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coequHeHui. [loHsTHe 0 KOppOo3un METalIoB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble UCTOYHHWKH YTICBOIOPOAOB (yrojib, NPUPOAHBIA Tra3, HE(Th),
MIPOIYKTHI X TepepaboTku (O€H3UH), UX POJIh B OBITY M MPOMBIIIIIEHHOCTH
[lepBoHavanbHble TOHATHS OO0 OpPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX
yraepojia (MeTaH, 3TaH, STUIEH, alleTUICH, STaHOJ, TNIMIEPUH, YKCYCHAs! KUCIIOTA).
[ToHsiTHe 0 OMONOrMYECKH BaXKHBIX BELIECTBAaX: KUpaX, OesKax, yrieBojiax — U ux

POJIHA B JKU3HU YCIIOBCKA



7.1
7.2
7.3

PacuéTer:
o popmynamM XUMHUYIECKUX COCTMHEHUI
Macchl (MaccoBOii) JOJIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

M0 XUMHUYCCKUM YpPaBHCHHUAM



YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,
AxnronepHoe obmectBo «M3naTensctBo «IIpocBemienne»

* Xumus, 9 kimacc/ 'abpuensa O.C., OctpoymoB W.I'., Cnagkos C.A.,
AknronepHoe obmectBo «M3naTenscTBo «IIpocBemennes

tabmuiel: [lepuogudeckas cucrema xuMuueckux snemenTos . U.
MenneneeBa, Tabiuila paCTBOPUMOCTH, SIEKTPOXUMUUECKUN PSiJT HAMIPSKEHUS
METaJJIOB

METOJIUYECKHUE MATEPUAJIBI J1JIs1 YYUTEJIA

1. Tabpuensn O. C. Xumus. COOpHUK 3a7a4 U YIIPpaXHEHHH. 8 Ki1acc: yueOHoe
nocobwue mis obmeodpazopaTenbHbiX opranusamnuii/ O. C. 'abpuensu, 1. B.
Tpury6uak M.: [Ipocsemenue, 2019

2. Tabpuensn O. C. Xumusi. COOpHUK 33724 U yIIpakHEHUH. 9 kiacc : yueOHoe
nocobue ais obmeodpazoatenbHbix opranuzamuit/ O. C. 'aGpuensu, U. B.
Tpury6uak. M.: [Ipocsemienue, 2019

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
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