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NNOACHUTEJIBHAA 3AIIMCKA

[IporpaMma Mo XMMHHM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanuny,
TpeOoBaHUIl K pe3yibTaTaM OCBOCHHUS (pelrepanbHO 00pa3oBaTeabHON MPOrpaMMbl OCHOBHOTI'O OOIIETO
obpazoBanus (POII OOO), npencraBieHHbIXx B DepepaabHOM TOCYIAPCTBEHHOM 00pa30BaTEIIbHOM
craggapre OOO, a Takke Ha OCHOBe (enepanbHOW paboueld MporpaMMbl BOCHUTAHUS U C y4ETOM
KOHIENIMK TpernojaBaHus ydyeOHOro mpenMera «XuMHs» B 00pa3oBaTENbHBIX OPTAaHU3ALMIX
Poccuiickoii ®enepanuu, peanu3ylIIUX OCHOBHbIE 00pa3oBaTeNbHbIE IMPOTPaMMbl, U OCHOBHBIX
nonoxkeHu «Ctpaterun pa3puTusa BocnuTanusa B Poccuiickoit @enepauun Ha niepuon a0 2025 rogay»
(Pacnopspxenue IpasurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMIOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUHU, K ONPEICICHHUIO OOIIeH CTpaTeruu
0o0ydeHUs, BOCIIUTAHUS U Pa3BUTHsI 0OYUaIOIIUXCS CPEACTBAMH Y4eOHOTO mpeamera «Xumus» s 8-9
KJaccoB Ha 0a30BOM ypOBHE COCTaBWIM KOHUenTyanbHble mnonoxenus OPIOC OO0 o
B3aMMOOOYCIIOBIICHHOCTH IIeJiel, COJEep)KaHUs, pe3ylbTaToB oOyueHus U TpeOOBaHH K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

[TporpamMma o xumun Ia€T MPEICTABICHUE O TEIISAX, OOIICH cTpaTeruu 00ydeHus, BOCITUTAHUS
pa3BUTHS OOYYAFOIIMXCS CPEJICTBAMHU y4EOHOTO MPEIMEeTa, YCTAaHABIMBACT 005S3aTeIbHOE MPEAMETHOE
coJlep’kaHue, MpeaycMaTpruBaeT paclpeesieHue ero mo KiaccaMm U CTPYKTYpPUPOBAHHE IO pa3fiesiaM U
TEMaM TMPOrpaMMbl IO XHUMHHU, OMNPEIEISIET KOJMYECTBEHHBIE U KAYECTBEHHBIC XapaKTEPUCTUKHU
COJIEpXKaHUs, PEKOMEHIYEMYIO TOCIIEI0BATEILHOCTh U3YYCHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOro MpoIecca, BO3PACTHBIX OCOOEHHOCTEH OO0yJarommxcs,
orpezenseT BO3MOKHOCTH MpeAMeTa Uil peau3aluy TpeOOBaHUM K pe3ysibTaTaM OCBOSHHS OCHOBHOM
00pa3oBaTenbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs, a Takke TpeOOBaHHI
K pe3ysibTaraMm OOy4deHHUs] XMMHH Ha YPOBHE IieJied M3Yy4eHHs MpeAMeTa U OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENIbHON eATEIHbHOCTH 00yYaIOIerocsi 0 OCBOCHUIO YUeOHOTO COAECPKAHMSL.

3HaHWEe XUMUU CIYXHT OCHOBOH [UIsi (DOPMHUPOBAHMS MHUPOBO33PEHHUS OOYYaroIIerocs, €ro
MPEACTABICHU O MaTepuaibHOM EIMHCTBE MHUpPA, BAXHYIO POJb UTPAalOT (HOpMHUPYEMBIE XHMHEH
MPEACTABICHUSI O B3aMMOIIPEBPAIICHUSAX HHEPTrUU U 00 DBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYyTsIX
pelieHuss TI00aNbHBIX TPOOJIEeM YCTOWYHUBOTO pa3BUTHSA YEJIO0BEYECTBA — CBIPbEBOM,
SHEPTreTUYECKOM, MHUIIEBOM U SKOJIOTUUECKON O€30MaCHOCTH, MPOOJIEM 3IpaBOOXpaHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alliii BO3MOXKHOCTEH il camMopa3BUTHUA W (OPMHUPOBAHUS KYJIBTYPhI
JUYHOCTH, €€ 0011el 1 PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B JOPMUPOBAHUE MBIIILJIEHUS U TBOPUECKHUX CIIOCOOHOCTEN 00YJArOIINXCsl, HABBIKOB
WX CaMOCTOSITEIPHOM y4eOHOUH NeATeTbHOCTH, SKCIEPUMEHTATBHBIX " HCCJIeTIOBATEIBCKHIX
YMEHUH, HEOOXOAUMBIX  KaK B MTOBCEIHEBHOM )XKU3HU, TaK U B MPOPECCHOHATLHOM JCSITEIHPHOCTH;

3HAKOMHT CO CHEIU(PUKON HAYYHOTO MBIIICHUS, 3aKJIaJbIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIsIIa Ha
€IMHCTBO TPHUPOABI W UENOBEKa,  SBISETCS  OTBETCTBEHHBIM  3TaroM B (OpPMHUPOBAHUU
€CTECTBEHHOHAYYHOU IPAMOTHOCTH O0YJarOIINXCS;

crocoOCcTByeT (HhOPMHUPOBAHHIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOH BKJIAJ B 9KOJIOTHYECKOE OOpa30BaHUE 00YUaAIOIINXCSI.

JlaHHbBIE HaMpaBlIeHUs B O0YYEHUU XUMHUU 00ECTIEUNBAIOTCS CIEIU(UKON coepKaHus yueOHOTO
npeaMeTa, KOTOPBIH SBIISIETCS TEIarorn4eck aJanTHPOBAHHBIM OTPAKEHHEM 0a30BO HAYKU XMMHUHU Ha
OTPENICTIEHHOM 3Tarle €€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHs OpPUEHTUPOBAH HA OCBOCHUE
O00yJaOMMHUCSL CHUCTEMBI TIEPBOHAYATIBHBIX TOHATUH XHWMHUH, OCHOB HEOPTaHWMYECKONW XHWMUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPraHUYeCKOW XUMHUH.



CtpykTypa copep KaHus IPOTPAMMEI 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO IMOAX0/a K
e€ m3ydennro. CopeprkaHre CKIAAbIBACTCS U3 CHCTEMBI IIOHATHH O XMMHUYECKOM JIEMEHTE U BEIIECTBE U
CHUCTEMBI MIOHATHH 0 XUMHYECKOU peakiuu. OO0 3TH CUCTEMBI CTPYKTYPHO OpraHW30BaHbI 1O MPUHIIUAITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETUUECKUX MPEICTABICHUN PA3HOTO YPOBHSI:
- ATOMHOMOJIEKYJISIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;
- [lepnoanueckoro 3akona J[.1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XMMUHU;
- YICHHS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3U;

- IPEJCTABICHUN 00 SIEKTPOIUTHUECKON JUCCOIMAIINH BEIIECTB B paCTBOpaXx.

Teopernueckne 3HaHUSA paCCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKH MOJIyYEHHBIX H OCMBICIICHHBIX
(axTOB, pa3BUBAIOTCS MOCJIEOBATEILHO OT OJTHOTO YPOBHS K IPYTOMY, BBITONHSS (PYHKIUU OOBSICHEHUS
U TIPOrHO3UPOBAHMS CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH IMPAKTUYECKOrO IIPUMEHEHHUs U IOJIy4YEHUs
M3Yy4aeMBbIX BEILECTB.

OcBoeHMEe mpOrpaMMBbl 110 XUMHUHU CHOCOOCTBYET (POPMUPOBAHUIO MPEJICTABICHUS O XUMUYECKON
COCTaBIISIIOLIEH HAYYHON KapTHHBI MUpPA B JIOTUKE €€ CUCTEMHOMN MPUPOAbI, IEHHOCTHOTO OTHOILICHHS K
HAyYHOMY 3HAHMIO M METOJIaM MO3HAHUS B Hayke. M3yueHHEe XMUMHH MPOUCXOAMUT C MPHUBICYCHHEM
3HAaHUN U3 paHee W3YYCHHBIX yueOHBIX mpenmMeToB: «Okpyxaromuii Mup», «buonorus. 5—7 xiaccel» u
«®Du3zuka. 7 Kiace».

[Tpu u3yueHun XUMHUH IPOUCXOAUT POPMUPOBAHNE 3HAHUI OCHOB XUMUYECKON HAYKH KakK 001acTu
COBPEMEHHOT'0 €CTeCTBO3HAHUS, MPAKTHUECKOHN AeITeTbHOCTH YeJIOBEKa U KaK OJTHOTO M3 KOMIIOHEHTOB
MHUPOBON KyJbTYpHl. 3ajada y4eOHOrO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHCTEMBl XUMHYECKHX
3HaHUN — BAXKHEUIIHNX (PAKTOB, MOHSATUH, 3aKOHOB U TEOPETUYECKUX MOJIOKEHHH, JOCTYITHBIX 000011IeHU
MHUPOBO33PEHYECKOT0 XapaKTepa, sI3bIKa HAayKd, B MPUOOLICHUH K HAYYHBIM METOJIaM MO3HaHUS MpU
U3YYCHUU BEIIECTB U XUMHUYECKHX peakiuii, B (OPMUPOBAHUU U PA3BUTHUH TO3HABATEIHHBIX
YMEHUI M WX MPUMEHEHHH B y4eOHO-TIO3HABATEIbHON M yueOHO-UCCIIEI0BATEIBLCKON e TEIHLHOCTH,
OCBOEHUU IPABUJI O€30M1aCHOT0 OOpAIeHHsI C BELECTBAMH B MIOBCEIHEBHON KU3HU.

[Tpu M3ydeHnn XUMUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus BaXKHOE 3HAYCHHE MPHOOpeNnn
TaKHe eNH, KaK:

(dbopMupoBaHue WHTEJIEKTYyallbHO pPa3BUTOI JTUYHOCTH, TOTOBOM K caM000pa30BaHMUIo,
COTPYJIHUYECTBY, CaAMOCTOSITEIbHOMY IPUHSATUIO PELIEHUH, CIIOCOOHOW alanTUpOBaThCsi K OBICTPO
MEHSIOIITUMCS YCIIOBHSIM KH3HU;

HalpaBJIECHHOCTh OOy4YeHHs  HA  CHCTEMaTH4eckoe  MpUOoOIIeHHe  OoOydaroumxcs K
CaMOCTOSITENIbHOM TMO3HABATEIbHONW JEATENBHOCTH, HAyYHBIM METOJaM IO3HAHUS, (OPMUPYIOLUIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUU;

o0ecreyeHre yCIIoB i, ClIOCOOCTBYIOIIMX MTPUOOPETEHUIO 00YJaIOLIMMHUCS OIBITA pa3HOOOpa3HOM
NESITEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KJIFOUEBHIX KOMIIETECHIINH ), HMEIOIIUX
YHHUBEpPCATbHOE 3HAYCHHE JIsI PA3TUYHBIX BUJIOB JIEATEIHHOCTH;

¢dbopmupoBanue o61el (yHKIIMOHAILHOW U €CTECTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM YHUCIIE
YMEHHI OOBSICHATh U OIEHUBAThH SIBJICHUS OKPY>KAIOIIEro MUPa, UCTIOIb3Ys 3HAHUSI U OTIBIT, TTOJTyYeHHBIC
pH M3yYCHUH XHWMUH, TPUMEHATh WX TPU PEIICHUU TMPOOJeM B IMOBCEAHEBHOW JKU3HU W TPYIOBOU
JeSITeIbHOCTH;

dbopmMupoBaHre Yy OOYYarONIMXCS TYMAaHUCTHYECKUX OTHOIIEHWW, TIOHUMaHUS IIEHHOCTH
XUMHUYECKUX 3HAHHUM JIJIST BRIPAOOTKH DKOJIOTHYECKHU IEJI€CO00pa3HOTO MOBENCHUS B OBITY M TPYI0BOM
JESTENIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBbS M OKPYXKAIOUIEH MPUPOIHON CPEIbI;

pa3BUTHE MOTHBAllUM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTPOJIO H CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHS O0IEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY Mpodmiis u
HaAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00yUeHHUS.

OO6miee ynco 4acoB, PEKOMEHJIOBAHHBIX I HM3ydeHUs XUMHH, — 136 dacoB: B 8 kimacce — 68
yacoB (2 yaca B He/ieN0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEPKAHUE OBYYEHMUHI.
8 KUIACC

IlepBoHaYa/IbHBbIE XUMHYECKHE TOHSATHS

[Mpenmer xumun. Ponb XUMUKM B JKU3HHM YeJOBeKa. XMMUS B CHUCTeMe HayK. Tena W BemiecTsa.
dusnyueckue CBOMCTBA BEIIECTB. ATperatHoe COCTOSIHHE BellecTB. [IoHATHE O MeTonax MO3HAaHUS B
xuMud. Yuctele BeniecTBa U cmecu. CriocoObl pa3zesieHusi cMecei.

ATOMBI M MOJICKYJIbI. XUMUYECKUE 3TIEMEHTHI. CUMBOJIBI XUMUYECKUX AJIEMEHTOB.
[TpocThie U CIIOKHBIC BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢Gopmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemiecTB. OTHOCHTEIbHAS aTOMHass Macca. OTHOCHTENbHAS MOJICKYISIpHAs macca. MaccoBast
JIOJIS1 XAMHYECKOTO DJIEMEHTA B COSIMHEHUH.

KomuyectBo BemectBa. Moinb. MonsipHass macca. B3auMOCBsI3b KOJIMUYECTBA, MAacChl M YHWCIIA
CTPYKTYPHBIX SIIMHUII BeliecTBa. Pacyérel o GopMynamMm XMMHUECKUX COCAMHCHUIA.

Ou3nyeckue U XUMUYECKHE SIBICHUSA. XUMHUYECKasi peakuus U e€ MpU3HaKU. 3aKOH COXpaHEHUs
Macchl BEIIECTB. XUMHUECKUE ypaBHeHHs. Kilaccudukanus XUMHUECKUX peakiuil (COeIUHEHHS,
pa3oKeHHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuul sxcnepumenm:

3HAKOMCTBO C XMMHYECKO MOCY0H, MpaBuiIaMu paboThl B TaOOpaTOpuu U puémMamu oopalieHus
c JnabopaTopHbIM O0OOpyJOBaHHWEM, H3yUY€HHE M ONUcCaHhe (HUIUYECKHX CBOICTB 00pa3loB
HEOPraHWYECKUX BEIIECTB, HaOMIOJcHHE (pu3nyecKux (TUIaBJIEHHE BOCKA, TAasHUE JIbJa, PACTHPAHHE
caxapa B CTYIIKE, KUIIEHUE U KOHCHCALIUS BOJIbI) 1 XUMUUYECKUX (TOPEHHE CBEUH, TPOKATIMBAHNE METHOM
MPOBOJIOKH, B3aMMOJICHCTBHE MeNa C KHUCJIOTOW) sBIEHUM, HAOIIOJACHHE U OMNHCAHHE MPU3HAKOB
MPOTEKAaHUSI XUMUUECKUX Peaklnii (pa3ioKeHue caxapa, B3auMOJIEHCTBUE CEPHOIM KUCIOTHI C XJIOPUIOM
Oapus, pasnoxkenue runpokcuna meau (1) mpu HarpeBaHuu, B3auMOJICHCTBUE JKeJie3a C pAaCTBOPOM COITU
menu (I1), u3yuenue cnocoOoB pazieneHus cMecei (¢ MoMOoIIbI0 MarHuTa, GUIbTPOBaHHE, BHIIAPHUBAHUE,
TUCTHIUISAIMS, XpoMarorpadusi), MpoBEACHUE OYHCTKH MOBAPEHHOW COMM, HAOMIOJCHWE U OMUCAHUE
pE3yNbTAaTOB MPOBEJIECHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3[aHUE MOJENeH
MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Boznyx — cmeck ra3os. Coctas Bo3nyxa. Kucnopon — anemeHT u nmpocroe Beniectso. Haxoxnenue
KHCJIOpO/a B Mpupoje, (U3NYECKHEe W XUMHUYEeCKHe CcBoilcTBa (peakuuu ropeHus).  OKCHIBI.
[Tpumenenue xkucinopoga. CrocoObl MNOMY4YEHUs KHCIOpoJa B Ja00OpaTOPUU U MPOMBILIUIEHHOCTH.
Kpyrosopot kucnopona B npupojae. O30H — ajutoTporHast MOAU(UKALUS KUCIOPOIa.

TennoBoit >QdexT XUMUYECKOW peakIuH, TEPMOXMMHUYECKUE  YpPaBHEHUS, JK30- U
SHIOTEPMHUUYECKHE peakuu. TOIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHIIEHHE MapHUKOBOIO
s dexra, pazpyiieHne 030HOBOTO CIIOSI.

Bonopon — anemeHT M mpocrtoe BemecTBo. HaxoxaeHue BoAopoaa B Mpupoje, GpU3NUEcKue U
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTs! u comnu.

Momnsipabiii 00bE€M Ta30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoiicTBa Boabl. Boga kak pactBoputeins. PactBopsl. HackllieHHbIE 1 HEHACHIIIICHHBIE
pactBopbl. PacTBOpMMOCTh BellecTB B Boje. MaccoBasi J0Jisl BEIIECTBA B PacTBOpE. XHMHUYECKHUE
cBoiicTBa BoJbpl. OcHoBaHusA. Ponb pacTBOpOB B IMPHUPOAE M B KU3HM YeaoBeka. KpyroBopot BoJibI B
pUpoJe. 3arpsi3HEHNE NPUPOAHBIX BOJA. OXpaHa U OYUCTKA MPUPOIHBIX BOJ.

Knaccudukanmss  Heopranmdeckux  coeauHeHuil. Oxcunbl.  Krnaccudukamus — OKCHIIOB:
coyieoOpasyrormiye (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHBbIC) MU Hecojeobpasyromue. HomeHnkmnarypa
OoKcHA0B. DU3NUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydeHne okcuaoB.

OcnoBanust. Knaccudukanus ocHoBaHMA: MIENOYN M HEPACTBOPUMBIE OcHOBaHUs. HoMeHkmaTypa



ocHOBaHUH. PU3NUECKHEe U XUMUUECKUE CBOMCTBA OCHOBaHMM. [lonyyenne ocHOBaHUM.
Kucnotsl. Knaccudukanus kuciaor. Homenknatypa kucinot. @u3ndeckue 1 XMMUYeCKUEe CBOMCTBA
kucnot. Psan akruBHoctu metaiuioB H.H. bekerosa. [loiryyenue kucior.
Conu. Homenknatypa cosieil. @u3nueckue 1 XUMUYECKHE CBOMCTBA COJICH.
[Tonyuenue cosen.
['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuti s3xcnepumenm:

KayeCTBEHHOE OIpEZEICHHE COJEpKaHUs KHCIOpoJa B BO3AyXe, MOJydeHHe, coOupaHue,
pacrio3HaBaHuE U U3YYEHHE CBOMCTB KUCIOPO/Ia, HAOIIOACHHE B3aUMO/ICHCTBHUS BEILIECTB C KHCIOPOIOM H
yCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHus TopeHus (moxkapa), 03HaKOMJIEHHE ¢ oOpasllaMd OKCHUIOB U
OIMCaHKE UX CBOMCTB, MOy4yeHHe, COOMpaHue, paclio3HaBaHUE U M3yueHHE CBOWMCTB BOJOpOAa (TopeHue),
B3auMojieiicteie Bomopoma ¢ okcugoM Meaud (1) (BO3MOXHO HCIONIB30BAHUE BHICOMATEPHAIIOR),
Habro1eHre 00pa31loB BEIIECTB KOIMUECTBOM 1 MOJIb, MCCIIEIOBaHNE 0COOEHHOCTEN pacTBOPEHHS BEIIECTB
C pPa3IUYHOW PACTBOPHUMOCTHIO, TIPUTOTOBJIEHHE pACTBOPOB C ONpEAETEHHOW MAacCcOoBOM oMei
pPAcTBOPEHHOTO BEIECTBA, B3aUMOCWCTBUE BOJBI C METaUlaMH (HATPHEM M KalbIeM) (BO3MOKHO
UCTOJIb30BaHUE BUAECOMATEPUAIOB), MCCIECIOBAaHHE OOpa3lOB HEOPTaHMYECKHUX BEIIECTB PA3THMUYHBIX
KJIACCOB, HAOIOJCHUE M3MEHEHHsI OKPACKW WHAMKATOPOB B PACTBOpaxX KHUCIOT M ILENOYeH, W3ydeHHE
B3auMoieiicTBus okcuma menu (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KUCJIOT € METAIaMH, PEaKIuil
HEeUTpanu3aluu, nory4eHre HepacTBOPUMBIX OCHOBAHUIA,

BBITCCHCHHUC OAHOI'O0 METaJlJIa APYI'UM U3 paCTBOpa COJIM, PCHICHUC 3KCIICPUMCHTAJIbHBIX 3a1a4 IO TEMEC
«BaknHelme Kiacchl HCOPraHU4YCCKUX COCIMHCHMID.

Iepunoauyeckuii 3axon u Ilepuoanyeckasi cucrema xummuyeckux 3jemeHToB /.. Menneneena.
Crpoenne atoMoB. XuMuueckasi cBsizb. OKHCINTEJIbHO- BOCCTAHOBUTE/IbHbIE peaKInu

IlepBble MOMBITKM KJIACCU(PUKAIMKA XUMHUYECKHUX 3JeMeHTOB. lloHsATHE O Trpynmax CXOIHBIX
3JIEMEHTOB (ILIEJIOYHbIE U IEJITOYHO3EMENIbHbIE METaJlJIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEPHbIE OKCHJIBI U THAPOKCH/IBL.

[Iepnonnueckuit 3akoH. Ilepuoguueckas cucrema xuMmuueckux snemeHToB .M. Menneneesa.
Kopotkonepuoanas u anmuHHonepuoHas ¢opMmel [leprognueckoil cCTEMbl XUMUYECKUX 3JIEMEHTOB
J.1. Menneneesa. [lepuons! u rpymibel. @U3HYECKHU CMBICI OPSAAKOBOIO HOMEPA, HOMEPOB IIEpUoa U
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB artomHbIx snep. M3otombl. DnexTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o6osouek aromoB mepBbix 20 xumuueckux snemeHToB Ilepuoamueckoit cucremsl .M. Menneneena.
XapakTepuCTUKa XUMHUYECKOIO DJEMEHTa I0 ero mnosnoxeHuto B Ilepuommyeckon cucreme JI.H.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHUs pPaJnyca aTOMOB XHWMHYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOIAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuogudeckoll CUCTEMbl XMMHYECKUX DJIEMEHTOB JUIS
pa3BuTHUS Hayku U nipakTukH. [.1. MenzaeneeB — yd4€HbIN U TpaKIaHUH. XUMHYECKasi  CBS3b.
KoBanenrnas (monsipHas u HEeNoJsipHasi) CBsI3b.  DJEKTPOOTPUIATEIBHOCTh  XUMHYECKHX
31eMeHTOB. MloHHas CBs3b.

Crenenb oxkucneHus. OKHCIUTEIbHOBOCCTAHOBUTENBHBIE peakiuu. IIpomeccsl OKHUCIEHHMS W
BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii sKcnepumenm:

u3yueHne oOpas3loB BEIIECTB METAIOB M HEMETAJJIOB, B3aUMOCHCTBUE THAPOKCHIA LIMHKA C
pacTBOpamMu KHCIIOT U ILIEJIOYEH, IIPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENBHBIX pEaKLUil (TOPEHUE, pEaKLIUU PA3JI0KEHUS, COETUHEHUS).

Mesxcnpeomemuvie cés3u



Peanuzaiust MeXIpeAMETHBIX CBS3€H MPU M3YUYEHUU XMUMHUU B § KIJIACCE OCYIIECTBIISIETCS Yepe3
UCTIOJIb30BaHUE KaK OOIINX €CTeCTBEHHOHAYYHBIX IMOHSATUH, TaK U MOHSATHH, SBISIOIIUXCS CHCTEMHBIMH
JUTSL OTJICIBHBIX MTPEAMETOB €CTECTBEHHO- HAYYHOTO IIHKJIA.

OO6mue ecTeCTBEeHHOHAYYHBIC ITOHATHS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3,
KJIacCHU(UKAIUs, TIEPUOTUIHOCTD, HAOIIOICHUE, YKCIIEPUMEHT, MOJICIIMPOBAHKUE, U3MEPEHHUE, MOJICIb,
SIBJICHHE.

dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOMBI, PAJHOAKTUBHOCTb,
MOJIEKYJIa, DJICKTPUYECKUH 3apsi/l, BEIIECTBO, TEI0, 00BEM,

9 KVIACC

BeurecTBo M XMMHYECKas peaKkuusi

[lepuonuueckuii 3akoH. llepumoamdeckas cucrema xumuueckux snemeHtoB JI.M. Menneneena.
Ctpoenue aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHHWU CBOMCTB XMMHUYECKHUX DBJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, Kanus, KajdblLUs M HUX COCAMHEHHN B COOTBETCTBHM C IOJOKEHUEM 3JIEMEHTOB B
Ilepuoauueckoil cucteMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BenlecTBa: BUAbl XUMUYECKON CBSI3U. THIIBI KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHUYECKHX BEHIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIUXCA K Pa3jMYyHbIM  KjJaccaM HEOPraHWYECKHUX COCAUMHEHMM, TEeHETHYeCKas CBS3b
HEOPraHWYECKUX BEIIECTB.

Knaccudpukanmss  XuMUYECKMX ~ peakuid MO  pa3jM4yHbIM  Ipu3Hakam (10 YUCIy U
COCTaBY y4YaCTBYIOIIUX B PEAKIHH BEHIECTB, IO TEIUIOBOMY dPQEKTy, M0 H3MEHEHHUIO CTEIeHen
OKHUCJICHUS XHMHUYECKUX OJJIEMEHTOB, M0 OOpaTMMOCTH, MO YyYacTUIO KaTalu3atopa). JK30- U
SHJIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTHe 0 ckopocTh XUMUYecKol peakiuu. [TorsTHE 06 00paTUMBIX K HEOOPATUMBIX XMMHYECKUX
peakuusx. [IoHsITHE O TOMOTEHHBIX U TeTeporeHHbix peakuusx. [lonstue o kartanuze. [loHstue o
XUMHUYECKOM paBHOBeCHMHU. PaKTOpPbI, BIUAIONINE HA CKOPOCTh XMMHYECKON PEaKIUU U MOJOKEHUE
XUMHUYECKOT'O PAaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  DJIEKTPOHHBI  OajJlaHC  OKHCIHUTEIbHO-
BOCCTAaHOBUTEIHHOM peakiu. CocTaBlieHne YPAaBHEHHM OKUCITUTEIHFHO- BOCCTAHOBUTEIBHBIX PEAKITUH C
UCIIONIb30BaHUEM METOa IEKTPOHHOTO OanaHca.

Teopus >MEKTPONUTHYECKON AUCCOLUUALNN. DIEKTPOIUTHI U HEANEKTPOIUThL. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOLMAIINH BEIIECTB C PA3IMUHBIMU BUIAMH XUMUYECKOHN CBsi3u. CTENEHb JUCCOIUAIUY.
CunpHbIC U CIIa0bIe DIEKTPOIIUTHI.

Peakunu wnoHHOrO OOMeHa. YCIOBHUS MPOTEKAHHWS pEaKIHii HOHHOTO OOMEHAa, TOJIHBIE H
COKpall€HHble HOHHbIE YypaBHEHHUs peakiui. CBOICTBA KHCIOT, OCHOBAaHMW M COJIEH B CBETE
MIPEICTABICHU 00 SIEKTPOIIUTUUYECKON nuccormanui. KadecTtBeHHbIe peakiiuu Ha UOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuyeckuil S9KCnepumeHm:

03HAKOMJICHHE C MOJICTSIMH KPUCTAJUIMYECKUX PEHIETOK HEOPTaHWYECKHX BEIIECTB — METAIJIOB U
HeMeTaJUIoB (rpadura U ammasza), CIOKHBIX BEIIECTB (XJIOpHUJA HATPHUS), UCCIEOBAaHHE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW pEeakIWu OT BO3JCUCTBUS  Pa3NUYHBIX  (AKTOPOB, HCCIIECIOBAHUE
AJNIEKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, IMpoIlecca IMCCOIMAIMU KUCIIOT, IIeNoueil W cojei
(BO3MOKHO HCHOJIB30BAHUE BHJICO MATEPHAJIOB), MPOBEJICHHUE OIBITOB, WILTIOCTPUPYIOMINX MPH3HAKH
MIPOTEKAHUs PEAKIMd MOHHOTO oOMeHa (0Opa3oBaHWE Ocajika, BBIJEICHHE raza, 00pa3oBaHHE BOJIBI),
OTIBITOB, HJUTIOCTPUPYIOIIMX MPUMEPBI OKHCITHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIni (TOPEHUE, PEaKIHU
pa3oKeHUs, COCAMHEHUS), paclO3HABAaHHE HEOPTaHWYECKHUX BEIICCTB C MOMOIIBI0 KAYeCTBEHHBIX
peaKIyii Ha HOHBI, pEIICHIE YKCIIEPUMEHTAIBHBIX 33/1a4.



HemeTtayuibl 1 UX COeJUHEHUS

OOmast xapaktepucTuka TajsoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEPHBIE CTEHECHU
okucienus. CTpoeHrne U (PU3MIECKHE CBOMCTBA MPOCTHIX BEIIECTB — rAJIOTCHOB. XMMHYECKHE CBOMCTBA
Ha IpUMepe xJopa (B3aUMOJEHCTBHE C METalllaMH, HEMeTajllaMM, Iejaoyamu). XJIOpPOBOJIOPOA.
ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, MOTy4YeHue, NpuMeHeHue. [leficTBrue xjiopa u XJI0poBOA0POIa
Ha OpraHu3M uesoBeka. BaxkHele X10puasl U UX HAXOKICHUE B IIPUPOJE.

OOmias xapakTepucTrKa 31eMeHTOB VIA-rpymnibel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE
CTENEHU okucnenus. CrpoeHne M (puU3HUECKHE CBOMCTBA NMPOCTHIX BEUIECTB — KUCIOPOJA U
cepbl. AJUIOTPOITHbIE MOJU(HUKALIMKA KUCIOPOAA U cepbl. XUMHUYECKHE cBOMcTBa cepbl. CepoBOa0OpO,
CTpoeHue, (u3MyecKkhue U XHUMHUUecKue cBoilcTBa. OKCHIbBl Cepbl KakK IPEICTABUTENM KHUCIOTHBIX
okcusioB. CepHast KHclOTa, GU3NUECKUE U XMMUYECKHE CBOWCTBA (00IIME Kak MpeaCcTaBUTENs Kiacca
KUCIOT M crneuupuyeckue). XUMUUECKUE PEAKLMHU, JEKAIIUe B OCHOBE MPOMBIIIIEHHOIO Crocoba
HOJy4YeHUs: CepHOM KucioThl. [IpumeHenue cepHoil KucnoThl. CONM CEpHOM KHCIOThI, KaUeCTBEHHAs
peakuus Ha cynbdar-uoH. Haxoxnenue cepsl u e€ coeluHEHUH B
npupoze. XuMHUECKOe 3arps3HeHUE OKPYKAIOLIeH cpelbl COCIUHEHUSMHU cepbl (KUCIOTHBIE T0KIH,
3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI ero npenorspaineHus. O01mas xapakTepucTiKa 3J€MEHTOB
VA-rpynnsl.  OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTENEHH OKUCIEHUs. A30T,
pacrpocTpaHeHue B Ipupoze, pusnueckue U XxuUMudeckue cBoiicTBa. KpyroBopor azorta B IpHpoJeE.
AmMEaK, ero (U3NYEeCKHe W XMMHYECKHE CBOWCTBA, MOTydYeHHEe M mpuMeHeHue. Conu aMMOHUS, WX
¢uznueckue W XUMHUYECKHE CBOWCTBa, NpuMeHeHHe. KauecTBeHHas peakuus Ha HOHBI aMMOHMSL.
A3oTHasg KHCIOTa, €€ moyyuyeHue, (U3NYecKne M XUMHUYECKUE CBOICTBa (0OLIMe KaK MPeICTaBUTEINS
KJ1acca KMCIIOT U cnenuguyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHUSL B KauyecTBe
MUHEPATIBHBIX yI0OpeHuil.  XHUMHUYECKOE 3arpsA3HEHHE OKPYXKAOUIEH Cpelbl COSIUHEHHUSIMH a30Ta
(KUCIIOTHBIE 10K/IU, 3arpsi3HEHUE BO3/1yXa, MOYBBI U BOJI0EMOB). docdop, amoTponHbeie Moau(UKaUMU
dochopa, Pusmyeckne u xumuyeckue cBoiictBa. Oxcua ¢docdopa (V) u dochopHas kucnora,
¢uznueckue U XMMHYECKHE CBOMCTBA, noaydeHue. Mcnonap3oBanue gpochaToB B KaueCcTBE MUHEPAIbHBIX
yI0OpeHMil.

OOm1as xapakTepucTiKa 31eMeHToB [VA-rpynnbsl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTETNIEHH OKUCIJICHUA. YTIIEepO/l, AJUIOTPOIIHbIE MOIM(UKALINN, PACIPOCTPAHEHUE B IPUPOIE, PUINUECKUE
U XUMu4eckue cBoicTBa. Ancop6bmus. Kpyrosopor yriepona B mpupone. Okcuabl yriepoja, HX
¢u3nyeckue U XMMUYECKUE CBOWMCTBA, JAEMCTBHE Ha KUBbIE OPraHU3MBbl, MOJTYYEHHE U NPUMEHEHUE.
DKoJoru4ecKre MmpoosieMbl, CBA3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rinobaibHOTO MOTEIIEHUS
KJIUMaTa, MapHUKOBBIA 3 (DeKT. YToapHas KUCIO0Ta U €€ CONU, X (PU3NYECKHEe U XUMUYECKHE CBOMCTBA,
nojiyueHue u npumeHenne. KauectBeHHas peakius Ha kapOoHaT- HOHBI. Vcnonb30BaHne kapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHayanbHbIe MOHATUSA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUHEHHSIX yriepoaa (MeTaH,
9TaH, OTWJEH, aleTWIEeH, OJTaHOJ], TJMIEepPUH, YKCcycHas Kuciora). I[IpupogHble HCTOYHHUKH
YIIEBOIOPOAOB (YTOJb, IPUPOAHBIN ra3, HEPTh), MPOIYKTHI UX MepepadoTku (OEH3UH), UX POIIb B OBITY U
OPOMBIIIIIEHHOCTH. [ToHATHE 0 OMOJIOrHYecKH BaXKHBIX BEIECTBAX: )KHUpax, OeNkax, yrieBojax — U ux
POJIM B *KU3HU YeIoBeKa. MaTepuaabHOE €JMHCTBO OPraHMUYECKUX U HEOPTaHUYECKUX COEAMHEHU.

Kpemuuii, ero ¢usndyeckue U XMMHYECKHE CBOMCTBA, MoyiyueHHe U npumeHeHue. CoelnHeHHs
KkpeMHust B mpupozae. OOmme mnpexacraBinenus o0 okcuae kpemuus (IV) M KpeMHHEBOH KHCIOTE.
CunMkarel, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxHelme cTpouTenbHble MaTepHallbl:
KepaMuKa, CTEKJo, IIeMEHT, OeTOoH, kene300eToH. IIpobimembl ©e30macHOrO  HCIOJIB30BaHHA
CTPOUTENBHBIX MaTEpUAIOB B IIOBCEIHEBHOM JKU3HH.

Xumuueckuil sxcnepumenm.:

M3y4YeHHE O00pa3loB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJISIHOM KHCIOTHI, IPOBEICHHE
KAueCTBEHHBIX pEaKIMi Ha XJOPUI-UOHBI M HAOJIOJCHHE TPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYecKue M XUMHYECKHE CBOMCTBA TaJlOT€HOB M MX  COCOUHEHUN  (BO3MOXHO



HCIIOJIb30BaHHUE BUJIEOMATEPHUAIIOB), O3HAKOMJICHHE ¢ oOpasliaMu XJOPHUAOB (TaJIOT€HUIOB),
O3HaKOMJICHHE ¢ 00pa3aMu cepbl U €€ COCIMHEHUSIMH (BO3MOKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB),
HaOJroIeHne Tmporecca OOyrMBaHMs caxapa IMOoJ JCHCTBHEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI,
U3Y4YE€HHE XMMHMUYECKHUX CBOMCTB pa30aBIEHHON CEpHOM KHUCIOTHI, IPOBEIECHNE KAaUECTBEHHON pEaKlMU
Ha cynbpaT-uOH U HaONIOJeHWE TpU3HAaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMHU
cBoiicTBamm a3oTa, (ochopa W WX COCAMHEHUH (BO3MOXKHO HCIOJB30BAHUE BHICOMATEPHAIIOB),
oOpa3iamu a30THBIX U (pochopHBIX yAOOpeHui, moiydeHue, cooupanme, paclio3HaBaHUE U U3YUYCHHE
CBOICTB aMMHaKa, MPOBEJACHHE KAUeCTBEHHBIX peakluuii Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHue
NPU3HAKOB HMX MPOTEKaHUs, B3aUMOJCHCTBUE KOHILICHTPUPOBAHHON a30THON KHCIOTBI C MEABIO
(BO3MOHO UCIOJIB30BaHUE BUIEOMATEPUANIOB), U3YYCHHE MOJIEeH KPUCTAIIMYECKUX PEIIETOK alIMasa,
rpadura, QymiepeHa, O3HAKOMJIEHHE C MPOIECCOM  aACOpOIUU  pPAaCTBOPEHHBIX  BELIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM NPOTHBOrasa, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
U3YYEHHE CBOWCTB YIJIEKUCIIOTO rasa, MpOBEACHHE Ka4eCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-
MOHbl M U3Y4YEHUE [PU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKIHEH CUIMKATHOU
MPOMBIIUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAJIbHBIX 3aJad Mo TeMe «BakHellline HeMeTaulbl U HX
COCTMHEHUS».

MeTasibl M BX COEIHMHEHHS

OO0mmas XapaKTEepPUCTHKAa XUMHUUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHHUM HX IOJIOKCHUS B
[lepuoanueckoit cucreme xumudeckux sneMeHToB J[.M. MenneneeBa u crpoenusi aroMoB. CtpoeHue
MeTaJIOB. MeTtalnyeckasi CBsSI3b U METAJIMYECKasi KpUCTA/UIMYECKasi —PelIETKa.
DJIEKTPOXUMHUYECKUN  psAJl HAMPsHKEHUN MeTaioB. Pu3ndecKkre U XUMHUYECKHE CBOMCTBA METAJIIOB.
O61mue criocoObl morydeHus: MeTasuioB. [loHsITHE 0 KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
or koppo3uu. CruiaBbl (cTajb, YyryH, AIOPATIOMUHUNA, OpOH3a) W HMX MNPUMEHEHHE B OBITY U
MPOMBILUIEHHOCTH. Ll{enoynbie METAJUIBl:  IOJIOKEHHE B Ilepuomuueckoii cucreme
xumuueckux anemeHToB .M. Menaeneesa, crpoeHue UX  aTOMOB, HAaXOXKJICHUE B IIPUPOJIE.
dusnueckue 1 XUMUYECKHE CBOMCTBA (HAa MpuMepe HaTpus U Kajust). OKCUJIBI U THAPOKCUIBI HATPUS 1
Kkanus. [I[puMeHenre menouHbIX METAJIIOB U UX COEAUHEHMM.

[[leoyHO3EMENBHBIE METAJUIBI MarHuid W KaJbLUH: TonokeHue B Ilepuoamueckoil cucreme
XUMHU4YECKUX deMeHTOB [[.1. MenneneeBa, CTpoeHUE X aTOMOB, HaXOKJIeHUE B Iipupoae. dusnueckue
U XUMUYECKHE CBONCTBa MarHus U Kajiblus. BakHeiinne coenquHeHUs Kalblusg (OKCHUI, TUAPOKCHUI,
conu). JKECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AsnroMuHMi: TonoxeHue B [lepuoauyeckoii cucreme xumuueckux anementoB .M. Menneneena,
CTPOEHUE aTOMa, HAaXOXJEHHE B npupoje. DPU3MYECKME M XHUMHUYECKUE CBOWCTBA aJFOMUHUSL.
AmMpoTepHbIe CBOICTBA OKCHU/IA M TUAPOKCUIA aTFOMUHUSL.

Kenezo: nmonoxenue B llepuoguueckoit cucreme xumuueckux saemeHToB /.M. Menaeneesa,
CTPOEHHE aToMa, HaxoXKJeHue B mpupoje. Puznyeckrue M XUMHUYECKHE CBOWCTBa >kene3a. OKCUIbI,
ruapokcuabl U conu xxenesa (I1) u sxenesa (I1I), ux coctas, CBOMCTBA U MOTy4YECHHUE.

Xumuueckutl sKcnepumenm:

O3HAaKOMJIGHHE C O00pa3llaMH METAJJIOB M CIUIABOB, WX (PU3NYECKUMHU CBOWCTBAMH, H3yUCHUE
pe3yIbTaTOB KOPPO3HH METAIOB (BO3MOXHO HCIIOJIb30BaHHUE BHEOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCUIA KaJbI[Us W HATPHUS C BOJOW (BO3MOXKHO HCITOJIb30BAaHUE BHJICOMATEPHAIIOB),
UCCIICJIOBAaHME CBOWMCTB JKECTKOW BOJBI, TMpoIlecca TOPEHUs IKele3a B KUCIOpoJe (BO3MOXKHO
HCIIOJIb30BaHUE BUJICOMATEPHAIOB), MPU3HAKOB MPOTEKAaHUSI KAUECTBEHHBIX PEAKIINil Ha MOHBI (MarHus,
KaJIbIIKs, aTFOMUHUS, IHHKa, kene3a (I1) u sxenesa (I1I), menu (Il), HaGmroieHIE U OMMCAHUE TPOLIECCOB
OKpAITMBaHUs TUTAMEHU MOHAMHU HATpHs, KA U KaJIbIUs (BO3MOXKHO HCIIOIb30BaHHE



BHJICOMATEPHAIIOB), MCCIIEOBaHNE aM(POTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHUS U TUAPOKCUIA
LIMHKA, PELIEHNUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHEHIMe METAJUIBI U UX COEAUHEHHUS.

XuMHUS U OKPYKAKIIAs cpeaa

BemectBa u martepualibl B IMOBCEIHEBHOM JKM3HU 4YellOBeKa. be3onacHoe HCIoiab30BaHUE
BELIECTB U XUMUYECKHX peakiuii B ObITy. [lepBas moMoIb Mpy XUMUYECKUX 05KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolel cpenbl (mpenenbHas AOMYyCTUMAas KOHIIEHTpPAILHs
BemectB (nanee — [1/1K). Ponb XxumMuu B penieHnn SKOJIOTHYECKUX TTPOOIIeM.

Xumuueckuul sxcnepumenm:
n3yueHne o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAJUIOB, TOJTUMEPHBIE MATEPHATIBI).

Medicnpeomemmnuvle ces3u

Peanu3zanys MeXIpeaAMETHBIX CBSI3€H MPU U3y4EHUHN XUMHHU B 9 KIlacce OCYIIECTBISIETCS Yyepes
UCTOJBb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK M TOHSATUH, SBISIOIIUXCS
CHCTEMHBIMH JUTSI OT/ICJIBHBIX PEIMETOB €CTECTBEHHO- HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC MOHITUS: HAY4HBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CHHTE3, KJIacCU(UKAIH, TEPHOANIHOCTD, HAOIIOACHUE, SKCIICPUMEHT, MOJICITUPOBAHUE, U3MEPEHHE,
MOJIETIb, SIBJICHHUE, ITAPHUKOBBII A(PPEKT, TEXHOJIOTHS, MaTepUAIIbI.

®usuka: wmarepus, aroM, OJIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIUJA, H30TOIbI,
PaaroaKTHBHOCTB, MOJIEKYJIa, SJICKTPHUSCKUI 3apsil, IPOBOIHUKH, MOITYIPOBOIHUKH, TUIIICKTPHKH,
($OTO’IIEMEHT, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHHE BEIECTBA, TIa3, pacTBOp,
pPacTBOPUMOCTh, KPUCTAJUINYECKAsT PEIIETKA, CIUIABbI, (PU3NYECKHUE BEITMYNHBI, AMHUIIBI H3MEPEHHS,
KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, CONHIIE.

buonorusi: ¢dorocunTe3, npixaHue, OWocdepa, SKOCHCTEMa, MUHEpPAIbHbIE YIOOpEeHHUS,
MHUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOAbI, MOJIE3HbIE MCKOIMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI, arperaTHOE COCTOSIHUE BEILECTBA, ra3, PU3NUYECKHUEe BEJINUMHBI, €TUHHIIBI
U3MEpEeHus, KOCMOC, IIaHeThl, 3B€3/1bl, CoIHIIE.

buonorust: potocuntes, npixanue, ouocdepa.

I'eorpagus: atmocdepa, rugpocdepa, MUHEPAJIbl, TOPHBIE TOPO/IbL, OJIE3HBIE HCKOMIAEMBIE,
TOTLTUBO, BOJTHBIE PECYPCHI.

INNIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHEIE PE3YJIbTAaThbl OCBOCHUSA ITPpOTpaMMbl OCHOBHOT'O OGH.[CFO 06pa3OBaHI/I$I JOCTUTAOTCA
B X0A€ O6y‘-ICHI/IH XHUMHUHU B €CAUHCTBEC y‘-ICGHOﬁ 1 BOCIIUTATEIbHON NEATEILHOCTH B COOTBETCTBUH C
TpaaAUuIIMOHHBIMU pOCCHfICKPIMPI COOMOKYJIIBTYPHBIMU W JYXOBHO-HPABCTBCHHBIMH IICHHOCTAMU,
IPUHATBIMU B O6H.[CCTBC npaBUJIiaMd W HOpMaMU TIIOBCACHHUA U CHOCOGCTBYIOT mnmponeccam
CaMOIIO3HAaHUs, CAMOPA3BUTHA U COLUATIU3 AN 06yqa101u14xc;1.

JIngHOCTHEIE PE3YIbTATHI OTPAKAOT TOTOBHOCTDH 06yqa101u1/1xc;1 PYKOBOJACTBOBATLCH CHCTEeMOH
MO3UTUBHBIX HNCHHOCTHBIX OpI/ICHTaI_II/II\/'I U pacCHIMpCHUC OIIbITa ACATCIBHOCTU Ha ec OCHOBEC, B TOM
YHCJIC B YaCTH:

1) NATPUOTHYECKOr0 BOCIIMTAHMSA:
LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, MUCTOPUYECKOMY M HAYYHOMY
HacJIeINI0, IOHUMaHMs 3HaYeHU 1 XMMUYECKON HayK1 B )KM3HU COBPEMEHHOT'0 00111eCTBa, CIOCOOHOCTH



BJIaJIETh JIOCTOBEpHOW HHGMOpManueld O NEepeAoBbIX OCTHKEHUSX M OTKPBITUSIX MHPOBOH U
OTE€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUAX 00 yCTpOICTBE MUpPA U OOIIECTBA;

2) rPa’kIAHCKOT0 BOCHUTAHUS:

IIPEICTABICHHS O COLMATbHBIX HOPMAX U MPABHIIAX MEXIIMYHOCTHBIX OTHOLICHHIT B KOJUICKTHUBE,
KOMMYHHMKATHBHOI KOMIIETGHTHOCTH B OOIICCTBEHHO IIOJNE3HOM, y4eOHO- HCCIEH0BATEIbCKOIL,
TBOPYECKOH M JPYrMX  BHAAX JCSATCIBHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HOIl COBMECTHOM
JeATEIBHOCTH IIPH BBIIONHEHHH Y4eOHBIX, MO3HABATENBHBIX 3314, BHIIOJHEHMH XHMHYCCKHX
SKCIIEPUMEHTOB, CO3/[AHHHU YYEOHBIX IIPOCKTOB, CTPEMJICHHS K B3aHMOIIOHUMAHHIO U B3aHMOIIOMOLIH
B IPOLIECCE ATOH y4eOHOMN IeATebHOCTH, TOTOBHOCTH OLICHHBATH CBOE MOBEICHNE H TIOCTYIIKM CBOHMX
TOBapI/IH_[eﬁ C IIO3UlINnN HpaBCTBeHHBIX nu HpaBOBLIX HOpM C yqéTOM OCO3HaHUs HOCJIGI[CTBI/Iﬁ
TIOCTYIKOB;

3) LEHHOCTH HAYYHOI'0 ITO3HAHMA:

MHPOBO33PEHUYECKHUE IIPEICTABICHUS O BEIIECTBE U XMMHUYECKOW PEaKIMH, COOTBETCTBYIOIHE
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKM M COCTaBIIAIOLIME OCHOBY JUIsl IOHMMAaHHS CYIIHOCTH
HAay4yHOM KapTUHBI MHUpPA, NPEICTaBICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS INPUPOADI,
B3aMMOCBSA35X YEJIOBEKA C IIPUPOJHOM CPENO, O POIM XUMHUHU B IIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE Ha IIOJIy4YCHHE HOBBIX 3HAHUM 10 XUMUH,
HEOOXOoAMMBIE Ui  OOBACHEHHs HaONIONAeMBIX TIPOLECCOB W SIBICHMIA, ITO3HABATEIBHOM,
MH(POPMAIIMOHHON W YUTATENBbCKON KYJIBTYpPhl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENILHOW PabOTHI C
y4eOHbIMH TEKCTaMM, CIIPAaBOYHOH JIMUTEpaTypod, MJOCTYHHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(POPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHUIO M IMO3HAHHIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHMIO, IMPOEKTHOW M HCCIIEAOBATEIbCKOM AEATEIBbHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTU U YPOBHS O0Y4€HUS B albHEUIIEM;

4) (popMupoBaHus KyJIbTYPHI 310POBbS:

OCO3HaHHE 1IEHHOCTH H3HU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUN U HENPUITHE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
QJIKOTOJISl, HApPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOJIEHUS TMpaBUil OE30MacHOCTH  IpH
oOpallleHuu C XMMHYECKHMHU BEIIECTBAMHU B OBITY U peasIbHOM KU3HU;

5) TPY/0BOI0 BOCIUTAHMS:

MHTEpeC K MPAaKTUYECKOMY U3YUEHUIO podeccuil u Tpyaa pa3IuuHOro poja, yBakeHUe K TPy1y
U pe3ysbTaTraM TPYIOBOM JEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IIPUMEHEHUS NIPEIMETHBIX 3HAHUU
10 XMMHH, OCO3HAHHBIN BHIOOP MHAMBHUAYAJIbHON TPAEKTOPUH MPOAOHKEHUS 00pa30BaHUs C yUETOM
JUYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XMMMHM, OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHenHou Tpo(ecCHOHATbHON NEeATeTbHOCTH W Pa3BUTHA HEOOXOJWMBIX YMEHHUH, TOTOBHOCTH
a/IarTUpOBaThes B MpodeccnoHanbHO cpee;

6) 3KO0JOrMYeCKOro BOCHUTAHMUS:

9KOJIOTMUYECKU 1ieJecoo0pa3Hoe OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY JKU3HM Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHWE ILIEHHOCTH 3JI0pOBOro M 0Oe3omacHoro obpasza >KH3HH,
OTBETCTBEHHOE OTHOILEHHE K COOCTBEHHOMY (DPM3UYECKOMY U IICUXHUYECKOMY 3/10pOBbIO, OCO3HAHUE
LEHHOCTH COOJIO/IEHUs] MpaBUJl OE30MacHOTO IMOBEAEHUS MpHU paboTe C BEIIeCTBAMM, a TaKXKe B
CUTYaLUsIX, YTPOKAKOIIUX 300POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJy4aeMble TIPU HW3YYEHUU  XUMHU, IJIs PEIICHUS
3a7a4, CBSI3AHHBIX C OKPYKAIOWIEH MPUPOJAHOW CPEOil, NI MOBBINIEHUS] YPOBHSA AKOJOTMYECKOU
KYJIbTYpPbl, OCO3HAaHMs TJIOOAJBLHOTO XapakTepa HSKOJIOIMYECKHX MpolsieM U MyTell uX pelleHus
IIOCPEJICTBOM METOJOB XHWMHH, SKOJOTMYECKOrO0 MBIIUICHHS, YMEHUS PYKOBOICTBOBAaTbCSI WM B



MO3HABATEJIbHON, KOMMYHHKATUBHON U COIMATIbHON MPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampeiMeTHBIX pe3yJbTaTOB  BBIAEISIOT  3HAYUMBbIE Ui GOPMUPOBAHUS
MHUPOBO33pEHUs 00IICHAYYHBIC TOHATHUS (3aKOH, TEOPHSI, IPUHIIUII, TUIIOTE3a, (PaKT, CHCTeMa, IpolLiecc,
9KCIIEPUMEHT U JIPYTO€.), KOTOPbIE UCIIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax U
MO3BOJISIIOT Ha OCHOBE 3HAHMN W3 3TUX MPEIMETOB (OPMHPOBATH MPEACTABICHHE O IIEOCTHON
Hay4HOU KapTUHE  MHUpa, W YyHUBEpCaJbHble Y4eOHbIC JAeCTBUS (ITO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PEryJIATUBHBIC), KOTOphlE  O0ecreynBaoT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOU AESITEIbHOCTH.

Ilo3naBaTebHBIE YHMBePCAJIbHbIE YUeOHbIE JeiCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

YMEHHUSI UCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHWI: PaCKpBIBAThH
CMBICJT XUMUYECKUX MOHATUH (BBIICIATD UX XapaKTEPHbIC MPU3HAKH, YCTAHABIIUBATh B3aHMOCBA3b C
OPYTUMU TIOHATUSMH), HCIOJIB30BaTh MOHSATHS Ui OOBSCHEHUS OTAETIbHBIX (DAKTOB U SBIICHHUIA,
BBIOMPATh OCHOBaHMS MW KPUTEPHUH I KiIacCU(PUKAIMM XUMHUYECKHX BEIIECTB U XUMHUYECKHX
peaxkiuii, yCTaHaBIMBaTh MPUYUHHO-CJIEICTBEHHBIE CBS3M MEXIY OOBEKTaMU H3y4eHHS, CTPOUTH
JIOTUYECKHE paCCyKICHHUS (MHIYyKTHBHBIC, MACIYKTUBHBIC, IO AaHAJIOTWHU), JelaTb BBIBOABI H
3aKJIIOYEHUS,

YMEHHE INPUMEHATh B IIpOlecce IO3HAHUS NOHATUA (IPEIMETHbIE M METaIlpPEIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIM, MHCIOJNb3YEMblE B XHUMHH, IpeoOpa3oBbIBATh LIMPOKO
HpI/IMeHﬁCMI)IG B XUMHUU MOIACIIBHBIC HpeI[CTaBJIeHI/DI — XI/IMI/I‘-IGCKI/Iﬁ 3HAK (CI/IMBOJI BHCMGHTa),
XUMUYecKas (popMmyna 1 ypaBHEHHE XUMUYECKON PEaKIMK — MPU PEIICHHH Y4eOHO-TI03HABATEIbHBIX
3agad, C y‘IéTOM 9TUX MOJICIIBHBIX HpC}lCTaBHeHI/Iﬁ BBIABJIATD U xapaKTemeBaTL CYHIGCTBGHHBIG
HpI/I3HaKI/I I/I3y‘-IaeMI)IX O6’B€KTOB — XUMHWYCCKHUX BCIICCTB U XUMHWUYCCKHUX pCaKHHﬁ, BBIABJIIATH 061111/16
3aKOHOMCpHOCTI/I, HpI/ILII/IHHO-CJ'ICI[CTBeHHI)IC CBsA3HU U HpOTI/IBOpeLH/Iﬂ B I/I3y‘-Ia€MBIX HpOHCCCﬂX nu
SAABJICHUAX.

ba3oBble uccijeaoBarejibCckue AecTBUS .

YMEHHE HUCMOJIb30BATh MMOCTABICHHBIE BOIMPOCH! B KAUECTBE MHCTPYMEHTA MTO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI A (HOPMUPOBAHMSI THUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHrne OMbITa 10 TUIAHUPOBAHUIO, OpPTaHU3AIlMd M TPOBEACHHUIO YUYECHUUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaONI0AaTh 3a XOJOM IMpOollecca, CaMOCTOSTEIbHO MPOTHO3HUPOBATH €ro
pe3ynbrat, (GopmMynaupoBaTh OOOOIIEHHMS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIETIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMeHHE BbIOMpPATh, aHATU3UPOBATH M WHTEPHPETHPOBATh MHPOPMALMIO PA3IMYHBIX BUAOB U
dbopM TpeacTaBIeHMs, IMOJy4yaeMyl W3 Pa3HbIX HCTOYHUKOB (HAydyHO- MONYJISIpHAs JUTEpaTypa
XMMHUYECKOTO COJIEpKaHMs, CIIpaBOYHbIE MocoOus, pecypchl MHTepHeTa), KpUTHUECKH OLIEHUBAThH
MPOTHUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE TPUMEHSTh Pa3IMYHbIe METOJIBI W 3alpochl MpU TOHCKe W 0TOOpe WHpopMarmu u
COOTBETCTBYIOIINX JTAaHHBIX, HEOOXOJMUMBIX UIsl BBIOJHEHHS YYEOHBIX M TIO3HABATEIBHBIX 33134
OIpeNIeIEHHOIO THUMa, MNpUOOpeTeHHue OomnbiTa B OO0JACTH HCHOJIB30BaHUSA HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHHE KYJIbTYPOH aKTHBHOTO HCIIOJIb30BAHUS PA3IMIHBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSATENBHO BBHIOMPATh ONTUMAIBbHYIO (hOpMY HpeACTaBIeHUsT HH(OpMaIK
¥ WIIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOKHBIMH CXEMaMH, AHarpaMMaMH, OpyruMu (Gopmamu
rpaduKu ¥ UX KOMOMHAIMSIMU;



YMEHHME HCIIOJIb30BaTh M AaHAJU3UPOBAaTh B Ipolecce Yy4eOHOM M HCCieI0BaTeNIbCKON
NeSTeIbHOCTH MH(OPMALIUIO O BIUSHUU TMPOMBIIUIEHHOCTH, CEIbCKOT0 XO035HCTBA U TPAaHCIIOpTa Ha
COCTOSIHME OKPY’KAIOLIEH MPUPOTHON CpEIbI.

KoMMyHHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS:

YMEHHE 3a]1aBaTh BOMPOCHI (B XO/A€ quaora u (WJIn) AUCKYCCHH) IO CYIIECTBY O0OCYKIaeMOn
TeMbI, (HOPMYIHPOBATH CBOU MPEI0KEHHUS OTHOCUTEIHHO BHITIOIHEHHUSI IPEATIOKEHHOM 3a/1a4H;

NpUOOpETeHUE OMbITa MPE3CHTAIMK PE3YJIbTATOB BBIOJHEHHS XHMHYECKOTO SKCHEPUMEHTa
(;mabopaTopHOro ombiTa, J1a00paTOpHON PAOOTHI MO HCCIEIOBAHUIO CBOMCTB BEHIECTB, YIEOHOTO
IIPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH MO3HABATEIHHOW M MCCIEA0BATEIbCKOM
NEeSTeIbHOCTH TPU PEIICHWH BO3HUKAIOIIUX MpoOJieM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB U
COTJIACOBaHUS TO3UIHI (00CYKIEHHUS, 0OMEH MHEHUSIMU,

«MO3TOBBIC IITYPMBI», KOOPJHMHAILMS COBMECTHBIX ICHCTBHUH, OIpelelieHue KpPUTEPUEB IO
OLICHKE KaueCTBa BBIMOJIHEHHON pabOTHI U IPYTHeE);

PeryasiTuBHble YHMBepcajibHble yueOHbIe AelcTBUS:

YMEHHUE CaMOCTOSITENIbHO OIpPENesaTh LENu MAESITEIbHOCTH, IUIAaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JAEATEIBHOCTh, BRIOMpATh Hanboee
s deKkTUBHBIE CIIOCOOBI pPelIeHUs] yYeOHBIX M MO3HABATEIbHBIX 3a7a4, CAMOCTOSTEIILHO COCTaBIIATh
UM KOPPEKTUPOBATH MPEUIOKEHHBIM QJITOPUTM JEWCTBUM NPHU BBINOJIHEHUU 33JaHUHA C Y4ETOM
MOJIyYeHUsI HOBBIX 3HAHWI 00 H3y4aeMbIX OOBEKTaX — BEUIECTBAX U PEaKIUsiX, OICHUBATH
COOTBETCTBHE IOJYYEHHOI'O pe3yjibTaTa 3asiBICHHOH 1I€JIM, YMEHUE HMCII0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpe/ijlaraéMble B YCIOBUU 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mpeIMETHBIX pe3yabTaTOB IO OCBOEHHUIO 0053aTENbHOTO  COJEpIKaHUs,
YCTQHOBJIEHHOTO  JlaHHOW  (eaepalbHOM  paboye  MporpamMMoi, BBIIEISIOT:  OCBOCHHBIE
o0yJaroImuMuCs Hay4dHbIe 3HAHUS, YMEHUS U CHIOCOOBI JeMcTBUH, crienuduuecKue s IpeaMeTHON
obOnactn «XuMHSI», BUABl JAEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €r0 MHTEpIpeTalui,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX M HOBBIX CUTYALHIX.

K konny oOyuenus B 8 ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHI: aTOM, MOJIEKYJIa, XMMUUYECKUN 3JIEMEHT,
IIPOCTOE BEILECTBO, CIIOXKHOE BEIECTBO, CMECh (OJHOPOJHAas U HEOJHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJNIbHAsl aTOMHAas U MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJSpHAs macca,
MaccoBasl JI0JIsI XHMHYECKOTo 3JeMEHTa B COEIUHEHHHM, MOJISIPHBIM OO0BEM, OKCHZ, KHUCIIOTa,
OCHOBaHHUE, COJIb, D3JEKTPOOTPULIATENIBHOCTh, CTENEHb OKUCICHMS, XHMHYECKas peakius,
KJIacCUpUKaLMg PEaAKIUil: peakluyd COECTUHEHHs, PEeaKUUU pas3lIoKEHUs, peaklnu 3aMelIeHUs,
peakuuu oOMeHa, 5K30- U JHIOTEPMHUYECKHE DPEaKIMH, TeIIOBOW 3(PQEeKT peakluu, siApo aToMma,
AJIEKTPOHHBIA CJIONH aToMa, aTOMHas OpOWTal b, paguyc aromMa, XMMUYecKas CBs3b, MOJSpHAs U
HemnoJisipHasi KOBaJE€HTHas CBs3b, MOHHAs CBSA3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas JO0JIs
BelecTBa (MPOIICHTHAs KOHIIEHTpPAITUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX IMOHATUI U IPUMEHSATD 3TU MOHATUS IPU
OIMCAaHUU BEIIECTB U UX MPEBPAILLEHUM;

UCMOJIb30BAaTh XMMUYECKYI0 CHUMBOJMKY JJISi COCTaBieHUS (OpMYJ BEIIECTB M YypaBHEHHI
XUMHUUYECKHUX PEaKIIN;

OIpeJIeNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEJIMHEHHSIX, CTENIEHb OKHUCICHUS
AJIEMEHTOB B OWMHApHBIX COEIMHEHUSX, IPUHAUIEKHOCTh BEIIECTB K OMPEICIEHHOMY KJIAcCy
COeIMHEHUI 1Mo (QopmysaM, BUJ XMMHUYECKOH CBSI3U (KOBAJEHTHAas M HMOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSIX;



packpsiBaTh cMblIch [lepuoanueckoro 3akona /.M. MenaeneeBa: AeMOHCTPUPOBATh TOHUMAaHUE
MIEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX JIEMEHTOB OT MX NOJI0KeHMs B [lepuonnueckoi
CUCTEME, 3aKOHOB COXpaHEHHs] MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, ATOMHOMOJIEKYJSPHOIO
y4YeHHs, 3aKoHa ABOTapO;

ONKCHIBATh M XapaKTepU30BaTh TaOMMuHyr0 ¢opmy [leprogmdeckoil CHCTEMBI XUMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHS «TJlaBHas noarpynna (A-rpymnmna)» u

«mro0ounas noarpynna (b-rpymma)y, mManeie u 0oJbIINE MEPUOJIBI, COOTHOCUTH 0003HAYEHUS,
KOTopble uMetoTes B Tabnuue «llepuoauyeckas cucrema xumudeckux snemeHToB J.M. MenneneeBay»
C YMCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB U 3apsij sjpa,
o011ee YMCIIo 3JEKTPOHOB U PACIPEICICHNE UX 10 3JICKTPOHHBIM CIIOM);

KJIACCU(UIIUPOBATH XUMUYCCKUE STIEMEHTHI, HEOPraHMYECKHE BEIICCTBA, XHMHUECKHUE PEaKIun
(Mo yMcay M COCTaBy YYacTBYIOIIMX B PEAKIUHM BEIICCTB, I10 TCILIOBOMY dPPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMUYECKUE CBOWMCTBA BEIISCTB PA3IMYHBIX KIACCOB,
MOATBEPK/Iasi OMHMCAHWE MpPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XWMHUYECKUX
peaKIuii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MO>XHOCTH MPOTEKAHHsI XUMUYECKUX MPEBPAIICHUI B Pa3JIMYHbIX YCIOBHUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTa Mo (hopMyIie COeTUHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B pacTBOPE, MPOBOIUTH
pacuéThl M0 YpaBHEHUIO XUMUYECKON peakinu;

IMPUMCHATH OCHOBHBIC OIICpaliin MBICIIMTEIbHOM ACATCIIBHOCTH — aHAJIM3 U CHUHTE3, CPABHCHUC,
0000111eHre, cCUCTeMaTH3alHI0, KIacCU(UKALNIO, BBISBICHHE IPUYMHHO- CIIE€JICTBEHHBIX CBSI3€H — [UIs
M3YyYEHHs] CBOMCTB BELECTB MU XMMMUYECKMX PEAKIMH, €CTECTBEHHO-HAyUHbIE€ METOJbl MO3HAHUSA —
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICTICHHBIN);

CJIEZI0BATh IIPaBHJIaM I10JIb30BAHUS XUMHUYECKOM MOCYI0M U 1JaOOPaTOPHBIM 000PYIOBaHUEM, a
TaKXKe IMpaBUJIaM OOpaIleHUsi C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMHU MO BBIMOJTHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOI0pOIa
U KHUCIIOpOAA), MPUTOTOBJIEHUIO PAaCTBOPOB C OIpENeIEHHON MacCcoBOM J0ied pacTBOPEHHOTO
BELIECTBA, IUNIAHUPOBATb U NPOBOJNUTH XMMHYECKHE DKCIIEPUMEHTHI 110 PACIO3HABAHUIO PAaCTBOPOB
I1e7I049el U KUCIIOT C IIOMOIIbIO MHIUKATOPOB (JakMycC, (heHonpTanenH, METUIIOPaHK U IpyTHe).

K konmy oOyuenus B 9 kiacce nmpeaMeTHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUH:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
HOH, KaTHOH, aHUOH, MPOCTOE BECILIECTBO, CIIOJKHOE BEIIIECTBO, BaJICHTHOCTB,
3JIEKTPOOTPULIATEIIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsI PEaKLUsl, XUMUYECKAs CBSA3b, TEIUIOBOMU
ahdeKkT peakuu, MOJIb, MOJSPHBIA O0BEM, pacTBOpP, DIEKTPOIUTHI, HEIIEKTPOIUTEHI,
ANEKTPOJUTHYECKAS ~JTUCCOIMAIIMS, PEaKIMH WOHHOTO OOMEHa, KaTajau3aTrop, XHUMHUYECKOe
paBHOBecHe, oOpaTHMble U HEOOpaTUMBbIE PEAKIUU, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKIIHH,
OKHUCIIUTEIh, BOCCTAHOBUTENb, OKHUCJICHHE ¥ BOCCTAaHOBIIEHUE, aJUIOTPOMUs, aM(OTEePHOCTH,
XUMUYECKasi CBsI3b (KOBaJEHTHAs, MOHHAS, METAJUTMYECKAs), KPUCTATNYECKAsT PEméTKa, KOppo3us
METAJIOB, CIUIABbl, CKOPOCTh XMMHUYECKOW peaklvu, MpeAenbHo aomyctumas kKoHueHtpauus [1JIK
BEIILIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX IMOHATUN U IPUMEHITBITU ITOHATUS TIPU
ONMCaHUU BELIECTB U UX MPEBPALICHUN;

WCIIOIh30BaTh XUMHUYECKYI0 CHMBOJHUKY JUIS COCTaBJICHUS (OPMYN BEHIECTB M ypaBHEHUH
XUMHYECKUX PEaKIIUiL;

ONpPEACNSITh BaJEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKHX JJEMEHTOB B COCIMHEHUAX



pasIMYHOIO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K ONPENEIEHHOMY KJIAacCy COEAMHEHHH 1o
dopmynaM, BUA XUMHUYECKOW CBs3M (KOBaJCHTHAas, MOHHAs, METAJJIMYECKas) B HEOPraHUYECKHX
COCMHEHUSX, 3apsii MOHA I0 XHMMHYECKOH Qopmyre, XapakTep Cpeasl B BOJHBIX PacTBOPax
HEOPraHMYeCKUX COCIUHEHUH, TUIl KPUCTAJUINYECKON PeIIETKH KOHKPETHOI'O BEIllEeCTBa;

packpeiBath cmbici Ilepumoguueckoro 3akona JI.MI. MenzaeneeBa M JI€MOHCTPUPOBATH €ro
[IOHMMaHMEe: OIUCBhIBaTh U XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuoanueckoil cucremsl
XMMHUYECKUX DSJIEMEHTOB: pa3iuyaTh IOHATUS «rJaBHas noarpynna (A-rpynma)» u «oOouHas
noarpynna (b-rpymnna)», Manele u 0oJbIINE IEPUOJIBI, COOTHOCUTh O0O3HAYEHHS, KOTOPbIE UMEIOTCS
B MEPUOAMYECKONW TalnMIe, ¢ YHMCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHMsSI aTOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB U 3apsi s/ipa, 00IIee YUCIIO 3JIEKTPOHOB M PACHPEACIIEHUE UX TI0 3JIEKTPOHHBIM
CII0SIM), OOBSICHATH OOLIME 3aKOHOMEPHOCTH B MU3MEHEHHUH CBOMCTB JIEMEHTOB M MX COEIMHCHHUH B
npejenax MaJbIX IEpUOJOB U IJIaBHBIX HOATPYII ¢ YYETOM CTPOEHUS X AaTOMOB;

KJ1accu(puuupoBaTh XUMHYECKHUE 3JIEMEHTHI, HEOpraHM4YEeCKUe BELIECTBa,
XMMUYECKHE peakluu (II0 YUCIy M COCTAaBY YYacTBYIOUIMX B PEAKLMU BEIIECTB, I10 TEIJIOBOMY
3 exTy, 10 U3MEHEHUIO CTENICHEH OKUCIICHUS XUMUYECKUX 3JIEMEHTOB); XapaKTepU30BaTh
(onmceIBaTh) O0MmIKE U crienM(pUIecKre XUMUYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX BEIECTB,
MOJTBEPXK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYISIPHBIX U

MOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINH;

COCTABIISATh YPABHEHHS DJICKTPOJUTHUIECKON JAUCCOLUAIIMNA KUCIIOT, IIEJIOYeH U COJIeH, IOJIHBIC
U COKpalICHHBIC YpPaBHEHHUS PEaKIii MOHHOTO OOMEHAa, YpaBHEHHS PEaKIMH, MOJTBEPKIAIOIINX
CYIIECTBOBAHHE TEHETHUYECKON CBSI3M MEXKIY BEIIECTBAMU PA3IUYHBIX KIaCCOB;

pacKkpblBaTh  CYHIHOCTb  OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEakUUil  MOCpeICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKluii;

IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3MOYKHOCTH NMPOTEKAHUS
XUMHAYECKHX TPEBPALICHUN B PAa3IMUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTEIBHYI0 MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUECKOT0 3JIEMEHTa 10 (POpMYyJie COEAMHEHMSI, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOIUTH
pacy€Thl 0 YpaBHEHUIO XUMHUECKOW peaKlny;

co0roaTh MpaBuiia MOJIb30BAaHUS XUMUUECKON MOCYI0M U 1ab0opaTOpHBIM 000pYAOBaHUEM, a
TaKXKe TMpaBWja OOpalleHHs] C BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIHMSMH IO BHITIOJHEHUIO
71a00PATOPHBIX XMMUUECKHX OIBITOB IO MOJIYYEHUIO U COOMpPaHMIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKHUCIIOTO ra3a);

MPOBOJIUTh PEAKIHMH, IMOATBEPKAAIONINE KAadeCTBEHHBI COCTaB pAa3MYHBIX BEIIECTB:
pacno3HaBaTh OMBITHBIM MMYTEM XJIOpUI-, OpOMUI-, MOAUI-, KapOoHaT-, hocdaT-, CHIMKAT-, Cyabdar-,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHUSI U MOHBI M3YYEHHBIX METaJIOB, NMPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEPALIMU MBICIUTEIBHOM EATEIbHOCTH — aHAJIM3 U CUHTE3, CPaBHEHUE,
0000111eHIEe, CHCTEMaTHU3aLIUIO, BHISIBICHNE TPUUMHHO-CIIEICTBEHHBIX CBSI3€H — JJIs1 H3Y4EHUs CBOMCTB
BEIIECTB M XMMHUYECKMX pEaKlMH, €CTeCTBEHHO- HayuyHble METOJbl MO3HaHWA — HaOJIOJEHUE,
U3MEepeHue, MOJICIMPOBAHUE, IKCIIEPUMEHT (PeaJIbHBIA U MBICIIEHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 8 KJIACC

Ne Haumenoanue Copneprxanue oOyueHMsI OCHOBHBIE BMJIbl  JI€ATEIILHOCTU
pas3ziesnoB U TeM 00yJaromuxcs
y4eOHOro npeaMera
1 Paznenl. IlepeoHauajibHble XUMHYecKHe MOHATHSI (21 yacoB)
1.1 | XuMus — BaxkHas [Tpenmer xumuu. Ponb xumuu B | PackpbiBaTh  CMBICT — H3y4aeMbIX
o0J1acThb JKU3HM 4YeloBeKa. XHWMHUSA B | IIOHATHM.
€CTECTBO3HAHUSA U cucreMe Hayk. Tena u BeiecTBa. | PackpbIBaTh pojib XMMUU B IPUPOJIE
IPAKTHYECKOH @u3uyecKue CBOMCTBA BEILECTB. | U
ESITeTbHOCTH ArperaTHoe COCTOSIHME BEIIECTB. | )KM3HM YelOBeKa, €& CBA3b C
HeIOBEKA [TonsiTe 0 MeTO/1aX MO3HAHUS B | IPYTUMHU
Koumuecrso yacos — 5 | XAMHUH. YucTele BemiectBa M | Haykamu.  Pasnmyate  4McThIE
cmecu. CnocoObl pa3zieNeHus | BEIECTBA U CMECH; OJAHOPOJHBIE U
IIpakTnyeckux pador .
cMece. HEOJHOPO/IHBIE CMECH.
-2 XUMHUUECKUH SKCIIEPUMEHT: Paznuuath ¢buznyeckue U
JlemoHcTpanuuu: XUMHUUYECKUE SBJICHUS.
3HakoMCTBO C¢  xuMuueckoi | CienoBarb ajropuTMaM
MOCYJIOM, C IPaBUJIaMHU PaOOTHI B | HCIIOJIb30BAHHS
nabopaTopuu u 9KCHEPUMEHTAIbHBIX METOJI0OB —
IpueMaMu oOpaiueHus C | HaOJIIOEHUS U DKCIIEPUMEHTA.
J1a00paTOPHBIM Hab6aronate 1 onuchiBaTh OOBEKTHI
000py/10BaHUEM. IIPU [IPOBEJICHUU JIEMOHCTpALUI U
dusnueckue cBoiicTBa 00pa3uoB | 1a00paTOPHBIX OIIBITOB o
HEOPraHUYECKUX BEIIECTB- | U3YYCHUIO (UIUYECKUX CBOWCTB
METaJUIOB BEILIECTB, CIIOCOOOB
Y HEMETAJUIOB. paszeneHus ~ cMecell  BEIEecCTB.
Crioco0b! pa3ieneHus cMecei IIpoBoauTh XUMUYECKUN
(¢punpTpoBaHUE, BBITADUBAHUE, | SKCIIEPUMEHT
JUCTWIUIALMSA, XpoMaTorpadus). | Ipu  pas3lieleHun  cMeced  (Ha
JlaboparopHblie OMBITHL: | IPUMEPE  OUYUCTKU  MOBAPEHHOMU
N3yuenne u OTHCaHME | COJIN) B XOJ€ MPAKTUUECKOM pabOThI
¢usnueckux cBoMcTB 00pa3moB | Ne 2.
HEOPraHUYECKUX BeniecTB. | CenoBaTh NMpaBUiIaM MOJb30BAHUS
N3yuenune criocoO0B paszieneHus | XUMHUUECKOU MOCy101 51
cMmecel (c TOMOIIBI0 MarHuTa). | 1abopaTOpHBIM 000pyIOBaHHUEM, a
[TpakTrueckue paboThI: TaK)Ke IpaBWIaM OOpalleHust C
Ne 1. IlpaBuna paGoTbl B | XUMHYECKHMH  BEIIECTBAMH B
naboparopuu u OpUEMBI | COOTBETCTBHH C MHCTPYKLIUEH
oOpamieHuss ¢ J7a0OpaTOPHBIM | IPH  BBINOJHEHUH TPAKTHYECKOM
00opy/I0BaHUEM. pabdotet Ne 1. BeicTpauBath
Ne 2. Paznenenue cmeceil (Ha | pa3BEpHYThIE  NHUCBMEHHBIE U
IIPUMEPE OYUCTKH TOBAPEHHOMW | YCTHBIE OTBETBI C OINOpPOM Ha
COJIN) uHpopMalMI0O U3 y4eOHMKa U
CIPaBOYHBIX MaTepuasos,
IrPaMOTHO HCII0JIb30BATh
WM3y4YEHHBI TOHATHIHBIA anmapar
Kypca XUMUHU
1.2 | BemectBa U | ATOMBI u MoJieKyInbl. | OnpenensaTs Npu3HaKu XUMUYECKUX
XMMHYECKHE PEaKIMn. | XUMHYECKHE JJIEMEHTHI. | peaklui, yCIOBUS UX MPOTEKaHUS.
KoauuectBo 4yacop — | CHUMBOJIBI XUMHYECKHUX | OOBACHATH CYIIHOCTh (U3NYECKUX
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aneMeHTOB. lIpocThie u cioxHbIe

M XUMHYECKHMX SBJICHUM C TOYKHU




KoHTposibHBIX padoT
-1

BEIIIeCTBa. ATOMHO-
MOJICKYJISIPHOE YYCHHE.
XuMugeckas dopmyna.
Banenrnocts aTOMOB
XUMHYECKUX DJIEMEHTOB.

3aKOH TOCTOSIHCTBA  COCTaBa
BCIICCTB. OTHOCHUTENBHAA

aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAS

Macca. MaccoBas J0JIA
XHMHWYCCKOI'O 9JICMCHTAa B
COCAUMHCHUU.

KonudectBo BemiectBa. Mok,
Monsipnas macca. B3aumocBssb
KOJIMYECTBA, MAacChl U 4YHCiIa
CTPYKTYPHBIX €IMHHUII BELIECTBA.
Pacuérn o bopmynam
XAMHYECKHUX COETUHEHUH.
Ouspyeckue © = XUMHYECKHE
SBJICHHUSA. XUMHUYECKas PEaKIus
u eé  nOpu3HaKu.  3aKOoH
COXpaHEHHUS MacChl BEIIECTB.
XHUMHUYECKUE YPABHEHMUS.

Knaccudukanuss  XUMHYECKHX
peakuui (coenunenus,
Pa3JIOKEHUS, 3aMEIIeHHUS,
obmeHa).

XUMHUUYECKU IKCIIEPUMEHT:
JemoHCTpamuu:

duzuyecke cBocTBa 00pasoB
HEOPraHWYeCKHX  BEIIeCTB —

METaJUIOB U HEMETAJJIOB.
OO0pa3siibl BEIIECTB KOJIUYECTBOM
1 monb. dusmyeckue sBICHUS
(TutaBlieHHE BOCKA, TasHUE JIbJIA,
pacTupaHue caxapa

B CTYIIKC, KHUIICHUEC n
KOHJICHCAIIUS BOJIBI).
XuMudeckue sIBIeHUus (ropeHue
CBEUYHM, MPOKAIMBAHUE MEIHON
MPOBOJIOKH, B3alUMOJIEHCTBUE
COJIbl WM Mella

C COJITHOU KHUCJIOTOM).

HaOmronenune MIPU3HAKOB
MPOTEKAHUS

XUMHUYECKUX peakuin
(paznoxeHue caxapa,
B3aMOJICHCTBHE CEepHOH
KHCIIOTBI C XJIOPUIIOM Oapws,
MOJYdYeHHE U Pa3JIOKEHHUe
ruapokcuaa  wmeau (1)  mpwm

Harp€BaHHuu, BSaHMOHefICTBPIC
JKCJIC3a C paCTBOPOM COJIM MU

3peHuUs aTOMHO-MOJIEKYJISIPHOTO
YYEHHS.
KnaccupunupoBars  XUMHUYECKUE

peakuuu (IO 4YHCIYy M COCTaBy
pearupyromux U 00pa3yromuxcs
BEIIECTB).

CocrtaBnsate (QopMmysibl OMHAPHBIX

BEIIECTB 110  BaJCHTHOCTH U
ONpeNeNiATh  BAJICHTHOCTh IO
(dbopMysaM BEIIeCTB.

PaccraBnsaTs K03 UIHEHTHI

B yYpaBHEHHSX XUMHAYECKHX
peakuuii. HabntonaTe 1 onuckeiBaTh
00BEKTHI npu MIPOBEICHUU

JeMOHCTpauii u  J1abopaTOpHBIX
OITBITOB.

[IpoBonuTh BBIYMCIICHUS 1o
bopmynam XUMHYECKHUX
COCIMHEHU I u YPaBHEHUAM

XUMHYECKHUX PEaKIIHH.

HpHMerITB CCTCCTBCHHO- HayLIHLIC
METOJbI TMO3HAHUS (B TOM YHCIE
HaO0JII0ZICHUE, MOJICTTUPOBAHHUE,

9KCIIEPUMEHT " OCHOBHBIE
orepanuu MBICIIUTEIbHON
JESATEIIBHOCTH (cpaBHEHuUe,
KJ1acCU(pUKaLys)

BeicTpauBath pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE OTBETHI C
OIopoit

Ha uHpOpMaNUIO U3 ydyeOHUKA U
CIIPaBOYHBIX MaTEpUaJIoB,
IrPaMOTHO HCIIOJIb30BAaTh

U3Y4YCHHBIM IOHATUMHBINA amnmnapar
Kypca XUMHUHU




(I1). OmbITHI, HIUTFOCTPUPYIOLITHEC
3aKOH COXPaHEHHMS MaCCHhI.
JlaboparopHbie OTIBITHI:
Co3nanue Mozenel  MOJeKys
(ILIapOCTEPKHEBBIX ).

Onucanre (HU3MYIECKUX CBONCTB
o0pa3LoB HEOpPraHUYECKUX
BEUIECTB —  METAJIOB |
HEMETaJUIOB.

HaOmronenue (hU3UIECKUX
(Tu1aBlieHHE BOCKA, TAsHUE JIbJIA)
U XUMUYECKUX (TOpeHHE CBEYH,
[IPOKAJIMBAHUE MEJHOMN
MIPOBOJIOKH ) SIBJICHUIA.
HaGnronenue u  omnucanue
MIPU3HAKOB MPOTEKaHUs
XUMUYECKUX PpEAKIMil pa3HbIX
THUIIOB.

Brruncnenus:

OTHOCUTEIIbHON MOJEKYISIpHOM
MacCbl  BEIIECTB, MOJISIPHOU
MAacChl, MacChl BEIIECTB, MacChl U
KOJIMYEeCTBa BEILIECTBA;
MacCOBOM JOJM XUMHUYECKOIO
JJIeMEeHTa

o opmyse coeTMHEHUS;

[0 YpaBHEHUAM XUMHUUYECKHX
peaKIuii: KOIUYEeCTBa, MacChl
BEIIIECTBA

[0 M3BECTHOMY KOJHMYECTBY,
Mmacce

peareHToB  WJIM  MPOJYKTOB
peaKimn

Pasznea 2. BaxkuHelimme

NPEeACTABUTEC/IN HEOPTraHUIECCKUX

emtecTs (31)

2.1

Bosnyx. Kucnopon.
ITonsatue 06 okcumax.
KoanuecTBo yacoB — 6
IIpakTnyecknx pador
-1

Boznyx — cmech raszos. Cocras
Bo3ayxa. Kucnopon — anemMeHT u
IIPOCTOE BEILIECTBO.
Haxoxnenue kucnoposia

B mpupoie, (Qusuueckue u
XUMHUYECKHE CBOICTBA (peakiuu
TOpPEHHUS). OKcuabl.
[Ipumenenue KHCIIOPOJA.
CriocoObI MOTy4YeHHs KUCIOpOAa
B nabopaTopun u
npombiluieHHOCTU. Kpyrosopor
Kuciopona B mpuponae. O30H —
AJIOTPOITHAS Mo T (UKAITHS
kuciopona. TeruoBorr 3ddext
XUMUYECKON peakiuuu,
TEPMOXUMHUYCCKHUEC YPaBHCHUA,
9K30-

U DHJIOTEPMHYECKHE DPEaKLHH.

TommBo: yroab U MeETaH.

Hcnonbe3oBate XUMHYECKYIO
CUMBOJIUKY [  COCTaBJICHHUS
(¢opMya BeLIECTB, MOJEKYISPHBIX
YpaBHEHUN XUMUYECKUX PEAaKIUN C
y4acTHEM KHUCIIOPOAA.
XapakTepru3oBaTh (omuckIBaTh)
COCTaB BO3AyXa, (U3NYECKUE WU
XMMHYECKHUE CBOMCTBA KHUCIOPOJA,
COCO0BI ero HOJyYEHus,
MIPUMEHEHHE U 3HAYE€HUE B IPUPOJIE
U )KM3HU YEJI0BEKa.

CpaBHUBaTh pEaKkUMH TOPEHUS H
MEJIEHHOTO OKHMCJIEHUS.

OOBSCHATD CYIIHOCTh
9KOJIOTMUECKUX npobiem,
CBSI3aHHBIX c 3arpsi3HEHUEM
BO3/yXa.

CrnenoBaTh mpaBmiiaM 0€30TacHOM
paboTel B jabopaTopuu  OpU




3arpsi3HeHueE BO3/yXa, YCUICHHE
MIapHUKOBOTO s dexra,
pa3pyllieHre 030HOBOTO CIOS.
XUMHUYECKUN IKCIIEPUMEHT:

JleMoHCTpauu:
KauecTtBenHoe orpeziesieHue
CO/IepXaHUs  KHUCIOpoJa B
BO3/yX€e

[Tony4enue, cobupanue,
pacro3HaBaHHe

Y U3Yy4EHHE CBOMCTB KUCJIOPOJA.
HaOmronenne B3auMoaeicTBUs
BEIIECTB C  KHUCJIOPOJOM U
YCIIOBUS

BO3HUKHOBEHUS M MPEKPAIICHUS
ropenus (moxkapa).
JlaGopaTopHBIN OTIBIT:
OzHakomjieHHE C OOpa3mamu
OKCHJIOB W  ONHUCAaHHWE WX
CBOMCTB.

[TpakTuyeckas padora:

Ne 3. Tlonyuenue u cobupanue

KHUCJI0pOJa, H3y4YCHHUE ero
CBOMCTB.

Breraucnenus:

MOJIEKYJIIPHOM MacChl
KUCIOpOJa U 030Ha  Ha
OCHOBAaHMHM AaTOMHOM  MacChl

XAMHYECKOTO 3JIEMEHTA;
KOJINYECTBA, MACChI BEILIECTBA
o ypaBHCHUAM XHUMHWYCCKUX
peakuui

WCIIO0Ib30BaHUU XUMHUYECKOU
nocyasl 1 000pyAOBaHHUA, a TaKxKe
MpaBWJIaM OOpAICHHS C TOPIOYUMHU
BELLIECTBAMHU.

[InanupoBaTh M OCYIIECTBIIATH HA

MIPAKTHKE XUMHUYECKHE
SKCHEPUMEHTBHI,

MPOBOJIUTh HAOIIOJEHUS, JeNaTh
BBIBO/IBI 110 pe3ynbTaTam
JKCTIEpUMEHTA

IpU TPOBEJACHUU JabOpPATOPHBIX
OTIBITOB U MPAKTUYECKON pabOTHI.
BbIunciaTe KOJIMYECTBO BEUIECTBA,
00bEM raza o dpopmysam.
Y4acTBOBaTh B COBMECTHOH padboTe
B TpyIIIIE.

BricTpauBars pa3BEpPHYyTHIE
NUCHbMEHHBIE U YCTHBIE OTBETHI C
OIopoi

Ha HHPOpMAIMIO M3 y4yeOHHKA H
CIPAaBOYHBIX MaTepHajoB,
IrPaMOTHO UCIIOJIb30BATh
V3Y4YCHHBIM IOHATUWHBINA anmnapar
Kypca XUMHH

2.2

Bonopoa. Ilonsatue o
KHCJIOTaX M COJISIX.
KoanyecTBo yacos -8
IIpakTnyeckux pador
-1

Bonopon — snemeHT u mpocroe

BEILECTBO. Haxoxnaenue
BOJIOpOJIA B MpUpozeE,
busznyeckue W XUMHYECKUE
CBOJIICTBA, NIPUMEHEHUE,

crocoOsbl mosyueHus. Kucnotsr u
COJIH.

MounsipHbiii 00bEM  Taz0B.
Pacuéter 1o  XUMHYECKUM
YPaBHEHUSIM.

XUMUYECKUN SKCIIEPUMEHT:
JleMoHCcTpanuu:

[Tonyuenue,  cobupanue

pacno3HaBaHUE BOJOPO/IA.
B3anmoneiictBue Boaopona ¢
okcusiom meau (1I).
JlaGopaTopHBI OTIBIT:
B3aumoneiicteue  KHCIOT €
MeTaJUTaMH.

[TpakTuyeckas padora:

No 4. Tlonyuenue m cobupanue

PackpbiBaTh CMBICT  HM3y4aeMbIX
NOHSTHN U TIPUMEHSATD 3TH MOHSTHS
IIpU ONKCAaHUU CBOICTB BEIIECTB U
UX MPEBPALIECHUN.
XapakTepru3oBaTh (onuceIBaTh)
¢buznyeckue u XUMHUYECKHE
CBOWCTBA BOJOPOAA, CIOCOOBI €ro
MIOJIy4€HUs], IPUMEHEHUE.
Cobupate pubop Uil MOTYYEHHS

BOAOpOOA.
Hcnons3oBaTh XUMHNYECKYTO
CUMBOJIUKYJIA COCTaBJICHUA

(dbopmyn BemIeCTB, MOJICKYJISIPHBIX
YPaBHEHUN XUMHUUYECKUX PEAKLUN C
Y4aCTHEM BOJIOPOJIA.

Beluncnate  MONSpHYHO — Maccy
BEIIECTB; KOJUYECTBO BEIECTBA,
00BEM Ta3a, Maccy BEIeCTBa;
[IpoBomuTH pacu€Tnl o
YPaBHEHUSAM XUMHUYECKUX PEAKIMIL:
KOJIMYECTBA, 00BEMa, Macchl




BOJIOPO/IA, M3y4YCHHE ero
CBOMCTB.

Breraucnenus:

00BEMa, KOJIMYECTBA BeEISCTBA
raza IO €ro HU3BECTHOMY
KOJIMYECTBY  BEIIECTBA  WJIU
00BEMY;

00BEMOB Ta30B IO YpPaBHEHHUIO
peakuuu Ha OCHOBE 3aKOHa
00BEMHBIX OTHOILIEHUH Ta30B

BeIeCTBa 1o H3BECTHOMY
KOJINYECTRY, 00BEMY, Macce
peareHToB W MIPOYKTOB
peaxkuuu.

CrnenoBaTth mpaBuiiaM 0€30MacHOM
pabotel B jabopaTopuM  TNpHU
HCIIOJIb30BAHUU XUMHYECKON

nocy/bl U 00OpYIOBaHUs, a TaKXKe
MpaBWJIaM OOpAICHHS C TOPIOYUMU
BEIIECTBAMHU B OBITY.

[InanupoBaTh W OCYIIECTBIATH Ha

MIPAKTUKE XUMHUYECKHE
SKCHEPUMEHTBHI,
MPOBOJIUTh HAOIIOJEHUS, JeNaTh
BBIBOIbI 10 pe3yabTaTam
JKCTIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TpyIIIC

2.3

Bopa. PactBopsl.
ITonstue

00 OCHOBaHHUSIX.
KoanuyecTBO 4acos -5
IIpakTuyeckux pador
-1

®du3NUeCKUe CBOMCTBA BOJIEL
Bona KakK pacTBOPUTEIIb.
XHUMHUYECKHE CBOICTBA BOJIBI.
OcHoBanus. PactBopel. Poib
pPacTBOPOB B IMIPUPOJE U B )KU3HU
yesoBeka. KpyroBopot Bojbl

B IpUpOJIE. 3arpsizHeHue
npupoAHbIX Boja. OxpaHa wu
OYHCTKa MPUPOAHBIX BOJ.
HacepllmeHHble 1 HeHACBIIIICHHEIE
pacTBOPHI. PactBOopuMoOCTB
BEILIECTB B BoAe. MaccoBas gos
BEILIECTBA B pacCTBOPE.
XUMUUYECKU IKCIIEPUMEHT:

JemoHCTpamuu:

PactBopenne BELIECTB c
Pa3JIMYHON paCTBOPUMOCTEIO.
B3aumoneiicteue BOJIBI c
MeTaIaAMH (Hatpuem 51
KaJIBITHEM ).

Hccnenoanue pacTBOpOB
KHCJIOT U IIEJI0YEN C MOMOIIBIO
uHIUKaTopoB.  JlaGoparopHbie
OTIBITHI Hccnenosanue
0ocoOeHHOCTEN pacTBOpeHUs
BEILIECTB c pa3InyHOMN
PacTBOPUMOCTBIO.

[IpuroroBieHue pacTBOPOB

C  Omnpenes€éHHOM  MacCOBOM
JIOJIEN paCTBOPEHHOIO BEIIECTBA.
[TpakTnueckast  pabora  No5.
[IpuroroBieHue pacTBOPOB

C  ONpenes€éHHOM  MacCOBOM
JIOJIEN paCTBOPEHHOIO BEIIECTBA.
Breruncnenusi:

PackppiBaTh CMBICT  HM3y4aeMbIX
HNOHSATUH U IPUMEHSTh 3TH IMOHATHUS
IIpU OMHCAaHUU CBOWCTB BEIIECTB U
UX IIpEBpaIlCHUI.

XapaktepuszoBaTh (U3HUECKHE H
XUMUYECKHE CBOMCTBA BOJBI, €€

poIb  Kak  pacTBOpUTENs B
HPUPOTHBIX nporeccax.
CocraBndrtb ypaBHEHUs

XUMHUYCCKUX peaKHI/Iﬁ C yuactTuem
BOJBI.

OOBACHATD CYLIHOCTb
9KOJIOTMYECKUX npooem,
CBSI3aHHBIX c 3arps3HEHUEM
MIPUPOJIHBIX BOJ, CIOCOOBI OUMCTKH
BOJIbI OT MpHUMecei, Mepbl 10
OXpaHe BOJ

OT 3arpsA3HCHUS.
HHaHI/IpOBaTI) N OCYHICCTBJIATHL Ha
IMPAKTUKE XUMHUYCCKHC

SKCTIEPUMEHTHI, MIPOBOINTH
HaOJIO/IeHNUs, JeNaTh BBIBOJBI IO
pe3ynbraTtamMm

JKCIIEPUMEHTAa TpPU MPOBEICHUU
1a60paTOPHBIX OTIBITOB u
MIPaKTUIECKON PabOTHI.

CrnenoBaTh mpaBmiiaM 0O€30TaCHOM

pabotel B nabopaTopuu  Opu
WCTIOh30BaHUHT XUMHAYECKOH
MoCyibl U 000PYZOBaHUS.

[TpoBoUTH BBIYUCIICHHS c

MPUMEHEHUEM TOHATHUSI «MacCOBast
JIOJISI BEIIECTBA
B pPacTBOpEY.

BricTpanBars pa3BEPHYTHIE




C HCIIOJIB30BaHHUEM IIOHATHUA
«maccoBass J0JI1 BE€OIECTBA B
pacTBOpPCH

MHUCbMEHHBIE M YCTHBIE OTBETHI C
onopou

Ha HHPOPMAITUIO U3 yUeOHUKA U
CIPaBOYHBIX MaTepuasos,
rPaMOTHO HCII0JIb30BaTh
M3yYCHHBIM TOHSATUUHBIA anmapar
Kypca XUMHUHU

2.4

OcHoBHbIE KJIaCChl
HEOPraHUYeCcKuX
COCIMHECHUM.
KonuyecrBo 4acoB -
12.

IIpakTH4ecknx
pabor-1,
KonTtpoabubix pador
-1

Knaccudukammst
HEOPraHWYECKUX  COCIUHEHUU.
OKcUOEL. Knaccudukanus
OKCHIOB: coneo0pasyromue
(OCHOBHBEIE, KHCJIOTHEBIE,
amQoTepHBIC) u
HecoJIeo0pa3yromue.
Howmenkiarypa

OKCHJIOB. dusnyeckue n
XUMHYECKHE CBOMCTBA OKCHIOB.
[lonyuyenue OKCHJIOB.
OcnoBanms.  Knaccugukanus
OCHOBaHUMH: IEI0YN "
HEPacCTBOPUMbBIC OCHOBAHHA.
Homenkiarypa OCHOBaHMM.
Ou3pyeckue © = XUMHYECKHE
CBOMCTBa OCHOBAaHHIA.
[TonydyeHnne oCHOBaHMIA.

Kucnotsl. Knaccudukanus
kucior. HomeHkiarypa KHCIOT.
®uznueckue U  XUMHUYECKHUE
CBOMCTBaA KHCJIOT. Pan
akTuBHOCcTHM  MetayuioB  H.H.

bekerosa. [lony4yeHne Kucior.

Comu. Homenknatypa coneil.
@usznueckue M XUMHYECKHE
ceorictBa coned. Ilomyuyenue
couen.

I'eneTnyeckass  CBsA3b  MEXAY
KJIaCCaMH HEOPraHNYECKUX
COCIMHEHU.

XUMUYECKU SKCIIEPUMEHT:
JleMoHCcTpanuu: O06pa3sist

HCOPTaHNUYCCKUX BCIICCTB
Pa3JIMYHBIX KJIACCOB.

OnbITHI, WJUTIOCTPUPYIOLLIME
XUMHUYECKHE

CBOMCTBA KJIaCCOB
HEOPraHUYECKUX

BEILECTB.

JlabopaTopHbIE OMBITHI
Onpenenenre pacCTBOPOB KUCIOT
u

meaouei C TTOMOTITBIO
WHJUKATOPOB.
N3ydenue B3aUMOJICUCTBUA

Knaccudunuposars n3y4aeMble
BELIECTBA [10 COCTAaBY U CBOMCTBAM.
CoctaBniath (GopMyIbl  OKCHJIOB,
KHCJIOT, OCHOBaHHM, COJEeH U
Ha3bIBaTh UX

110 MEKYHAPOAHOU HOMEHKJIAType.
[Iporno3upoBath CBOICTBA
BEIIECTB

HA OCHOBE OOIIMX XUMHUYECKUX
CBOWCTB M3y4YECHHBIX KJIaCCOB/TPYIII
BEIIIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocraBnsTh MOJIEKYJIIPHbIE
YPaBHEHUS peakuuid,
WUIIOCTPUPYIOUIUX ~ XUMHUYECKHE

CBOWCTBA W CIIOCOOBI TIOJYYEHUS
BEIIIECTB M3yYCHHBIX
KJIACCOB/TPYIII, a TaKxKe
HOJTBEPXKIAIONIMX T'CHETHYCCKYIO
B3aMMOCBSI3b MEX/1y HUMHU.
[Tpon3BoANTH BEIYUCICHUS

M0  YpPaBHEHHSAM  XHMHYECKHX
peaKkuui.

[TmaHupoBaTh W OCYHIECTBISATH Ha
NpPaKTUKE XUMUYECKHE

OKCIICPUMCHTHI, IMPpOBOAUTH
HAOMIO/IEHUs, JieJaTh BBIBOABI IO
pe3yabTatam

SKCIIEPUMEHTA MIPH MPOBEICHUN
1a00paTOPHBIX OTIBITOB u
MPAKTHYECKUX

pabor.

CrnenoBath paBuiiaM 0€30MMacHOM

paboThl B 1abopaTopun

IIPU UCIIOJIB30BAHUH XUMHUYECKON
TOCYIbI M 000PYAOBaHUSI.
BeicTpauBars pa3BEPHYTHIE
MMCbMEHHBIE

U YCTHBIE OTBETHI C OIIOPOI

Ha HHGOPMAIUIO U3 yueOHUKA U

CIIPABOYHBIX MaTepUaJIoB,
rpaMOTHO

HMCIOJIb30BaTh W3y4YECHHBIN
MOHSTUHHBIN

anmapar Kypca XuMUHU




KHCIIOT

C METaJllIaMH, peaxkuuit
HEUTpaIU3aLUu.
B3aumoneiictBre pactBopa
CepHOM

KHCIIOTHI ¢ okcuaom meau (I1).
ITonyyenue HEPacTBOPHUMBIX
OCHOBaHHIH.

BriTecHeHne OIHOIO MeTauia
Apyrum

U3 pacTBOpa COJIH.
[TpakTrueckas padota

Ne 6. Pemienue
AKCIEPUMEHTAIBHBIX

3amad no TeMme «BaxkHewmmue
KJ1aCChI

HEOPraHUYECKUX COCIUHEHUI.
Brruncnenus:

M0 YpaBHEHUSAM XUMHUYECKOU
peaKkIuu:

KOJIMYECTBA BEIIECTBA, 00BEMA,
MacChl

0  HW3BECTHOMY
BCIICCTBA,
00bEMY, Macce peareHTOB MJIN
IIPOJIYKTOB PEaKLIUU

KOJIMYECTBY

Paznen 3. [lepuoanueckuii 3axon u [lepuoanueckasi cucreMa Xumuueckux 3j1ementon /1. U.
MenpeneeBa. Ctpoenne aToMOB. XUMUYecKas CBsI3b. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peaknuu (16)

3.1

[Tepuonnueckuii
3aKOH U
[Iepnonnueckas
cucrema
XUMHUYECKUX
3JIEMEHTOB

. . Menneneena.
Crtpoenue
KoauuyecTBo 4acos -7

aToMa.

IlepBbie
KJIacCU(UKALIUN
XUMHYECKHUX
[Tonsarue

0 Irpynmnax CXOJHBIX 2JIEMEHTOB
(mmenouHbIe u
1EJIOYHO3EMENIBHBIE

METaJlJIbl, TaJOr€Hbl, UHEPTHBIE

IIOIIBITKH

QJICMCHTOB.

rasbl).

DNEeMEHTHI, KOTOpbIE 00pa3yroT
amQoTepHbIe OKCH/IbI u
TUIPOKCHUBI.

Ilepnonnueckuit 3aKOH.
ITepnonnueckas

CHUCTEMAa XUMHUUYECKHUX DJIEMEHTOB
JN. Meuneneena.

KopoTtkonepuoanas u

JUTMHHONIEpUOAHAS (HOPMBI
ITepnoanueckon CHUCTEMBI
XUMHUYECKHUX

anemednToB JI.M1. MeHnneneena.
ITepuonsr

U rpynnsl. DU3HYECKUN CMBICIT
IOPS.AKOBOTO HOMEPA, HOMEPOB

PackpsiBath CMBICIT
MEePUOIUUECKOTO

3aKOHa.

OrnuceIBaTh CTPOCHHUE TAOTUIIBI
«Ilepuoanyeckas cucremMa
XUMHUYECKUX

aneMeHToB J[.11. MeHnaeneeray.
MoaenupoBaTh CTPOECHHE aTOMa,

JHEPIreTUYECKUX YPOBHEMU u
MIOJAypOBHEN

pu IIOMOIIH PUCYHKOB,
3JEKTPOHHBIX

KOH(UTypaiuii U 3JeKTPOHHO-
rpagudeckux Gopmy.
[osicHAT pU3NUECKUil CMBICTT

MOPSIAKOBOTO  HOMEpa, HOMEPOB
repuoaa

Y TPYIIIBI 3JIEMEHTA.
XapakTepu3oBaTh XUMUYECKHE
3JIEMEHTBI

IIEPBBIX TPEX IEPUOMAOB, KaJIui,
KaJbIIUN

" UX COCOIUHCHUA 110 IOJIOKCHUTIO
B [lepnoanueckoii cucreme




nepuosa
U TPYIIIBI 3JIEMEHTA.

Crpoenue  aromoB. CocraB
ATOMHBIX

anep. M3ortombl. DJIEKTPOHBI.
Ctpoenue

AIIEKTPOHHBIX 000JOYEK aTOMOB
MEPBBIX

20 XUMHYECKUX DIIEMEHTOB
[Tepuoanueckoit cucTemsl

JI.1. Menpeneena.
XapakTepucTuka

XAMHYECKOI'0 3JICMCHTA

o ero ITOJIOYKCHHUIO B
Ilepunonnueckoit

cucreme JI.1. Menpaeneena.
3aKOHOMEPHOCTH M3MEHEHUS
paauyca

aTOMOB XMMHUYECKHX 3JICMCHTOB,
METaJIHYeCKHUX u

HEMETAIUIMUECKUX CBOWCTB MO
rpyImaM v Mepuoiam.

3HaueHue [Iepnoanueckoro
3akoHa U [lepuoanyeckoit
CHUCTEMbI XUMHWYCCKUX

AJIEMEHTOB JUIsl Pa3BUTHS HAyKU
u

npaktuku. .M. MenneneeB —
YYEHBIN U TPAKJAHUH.
XUMUUYECKU IKCIIEPUMEHT:
JemMoHCTpauu:
B3aumoneicteue  rugpokcuia
IMHKAa C pacTBOpamMu KHCJIOT U
IIEI0YEH.

MopnennpoBanue CTPOEHHUS
MOJIEKYI pu IIOMOIIIH
PUCYHKOB, MOJIETIEH,
AJIEKTPOHHBIX M CTPYKTYPHBIX
dbopmy. Tabnua
«Ilepnonnyeckas cucrema

XUMUYECKHUX JIEMEHTOB
JI.1. MeHaeneeBa.
JlaGopaTopHbIe OTBITHI
O3zHakomjieHHE C 0OOpa3uamu
METAJIJIOB U HEMETAJIJIOB

JI.1. Menneneesa.
OOBSICHATD
3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB XUMHUUYECKUX
JJIEMEHTOB (M3MEHEHHE PAINYCOB
aTOMOB, JICKTPOOTPULIATSIIBHOCTH,
BAJICHTHOCTH ) Ml KX COCJIMHCHHI

B Ipeleiax MalbIX IEePHOJIOB H
IJIaBHBIX

HOJIPYIII ¢ Y4ETOM CTPOCHUS UX

o0mue

aTOMOB,; YyacTBOBaThH B
COBMECTHOM paboTe B IMape WIH
rpymime.

BricTpanBars pa3BEpPHYTHIE

MMCbMEHHBICE M YCTHBIE OTBETHI C
omnopou

Ha uHdOpMaIUI0 U3 y4yeOHUKA U
JIPYTUX WUCTOYHUKOB, B TOM YHUCIE
Hurepnera

3.2

XnMuueckas
OKMCIINTEIIFHO-
BOCCTAHOBHUTEJILHBIE
peaKkiuu.
KoauuecTBo yacos 9
KonTpoabHbIx
pabor -1

CBA3b.

XuMuueckas CBSI3b.
KoBanentnas  (monsipHas
HETOJISIpHAS) CBSI3b.
DJIEKTPOOTPHULIATETLHOCTD
XAUMHYECKHX 3JIEMEHTOB.
HNonnas cBsa3n. CTeIieHb
OKHCJICHHS. OKMCIIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIE  PEAKIUH.

PackpeiBath CMBICT  H3y4aeMbIX
HOHATHH.
Onpenenarb  BUJ  XUMHYECKOU

CBA3HU B COCAMHCHUU.
MonenpoBaTb CTPOEHHE MOJIEKYJT
[Py [OMOIIM PHUCYHKOB, MOJIENEH,
DIIEKTPOHHBIX M CTPYKTYPHBIX
hopmyi.




ITpoueccol

OKHCJICHUS U BOCCTAHOBJICHUSI.
OKUCIHUTENN U BOCCTAHOBUTEIH.
XUMUYECKUH SKCIIEPUMEHT:
U3y4YeHue

00pa3110B BEIIECTB METAIIOB U
HEMETaJJIOB, B3aNMOJICHCTBHUC

THAPOKCH]IA LIMHKA c
pacTBOpaMH KUCIOT

u HIeJI0YEH, MIPOBEICHUE
OIILITOB,

WJUTFOCTPUPYIOLIUX MPUMEPHI
OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX

peakiuii (ropeHue, peakiuu
pa3I0KEHUS, COSAUHEHNU).
XUMHYECKUN SKCIIEPUMEHT:
JlemoHcTpaumu:

OnbIThl, WJUTFOCTPUPYIOLIME
IpUMEPHI

OKUCITUTEIHHO-
BOCCTAHOBUTEJIbHBIX

peakiuii (ropeHue, peakiuuu
pa3JI0XKEeHUs, COCAMHEHNUS)

O01Iee YHCJI0 YACOB

68 yacos

Mo nmporpamMmme

KonTpoabHubix padot -3
IMpakTH4yeckux pador -6

TEMATHYECKOE INTAHUPOBAHUE 9 KJIACC

Ne HaumeHnoBanue Copneprxanue o0OyueHHs OcHOBHBIE BHIBI  JEATEIBHOCTH
pa3ziesioB U TeEM o0ydJaronmxcs
y4eOHOro npeaMeTa

1 Pa3zneinl. BemecTBo u xumuueckue peakuuu (18 yacos)

1.1 | IloBTOpEHHUE u | Ilepuognueckuii 3aKOH. | XapaKTepHu30BaTh XUMHUYECKHE
yrayosnenue  3Hanmil | [leprpoanueckas CHCTEMA | DJIEMEHTBI IIEPBBIX TPEX MEPUOJOB,
OCHOBHBIX  pa3/enoB | XUMHYECKHUX DJICMEHTOB KaJIMs U KQJIBLIKSA 110 UX MTOJIOKEHUIO
Kypca 8 Kiacca AWM. Menpeneesa. Crpoenue | B Ilepuoauueckoit cucreme . U.
Koauuecrso yacos -5 | TOMOB.  3aKkoHOMepHOCTH B | MeHzeneesa.

U3MEHEHUU cBoiictB | KnaccuduumpoBatb u  Ha3bIBaTh

XUMUYECKUX DJIEMEHTOB IIEPBBIX
TPEX MEPHUOJOB, Kaausl, KaJIbLH
51 ux COCIMHEHUIN B
COOTBETCTBUU

C TI0JIOKEHUEM DIIEMEHTOB

B llepuomnueckoit cucreme u
CTPOCHHUEM UX aTOMOB.
Crpoenue  BemiecTna:
XUMHUYECKOM  CBsI3U.  Tumbl
KPUCTAININYECKUX pELETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA
OT TUIIAa  KPUCTAJUIMYECKOH

BUJIBI

pPEETKM W BHJA XHUMHYECKOU

HEOPraHUYECKUE
M3yYEHHBIX KJIACCOB.
OnwuceiBaTh 0OO0IIME XUMHUECKUE
CBOMCTBAa  BEILECTB  PAa3JIMYHBIX
KJIACCOB, IOATBEPKIAaTh CBOWCTBA
puMepamMu MOJIEKYJIIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUN.
Onpenenarb  BHA  XUMHUYECKOM
CBA3M M THUIl KPUCTAJUIMYECKOU
PELIETKY BEILECTBA.
[Iporno3upoBars CBONCTBA
BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHHS.

BeEIIECTBA




CBSI3H.
Knaccudukamms u
HOMEHKJIaTypa HEOPraHUYECKHUX
BEIIECTB. XMMHYCCKHE CBOMCTBA
BEIIECTB, OTHOCSIIIUXCS

K pa3IM4YHBIM KJlaccam
HEOPraHUYECKUX
COEIMHEHUH, reHeTUYEeCKas

CBSI3b HEOPTraHUYECKHUX BELIECTB.
XUMUYECKUN SKCIIEPUMEHT:
JleMoHCTpauu:

O3HAKOMJICHHE C  MOJCIAMU
KPUCTAJUIMYECKUX PEIIETOK

BeicTpauBars pa3BEPHYTHIC
IIICBMEHHBIE M YCTHBIE OTBETHI C

OIopon

Ha uHdOpMaIUIO U3 yYeOHUKA U
CIIPaBOYHBIX MaTepHajoB,
IpaMOTHO UCIIOJIb30BaTh

W3y4YEHHBbIN IMOHATUMHBIA anmnapar
Kypca XUMHH.

HEOPraHMYECKUX  BEIIECTB —
METaJIJIOB u HEMETAJIJIOB
(rpadura u anmasa),
CIIOXKHBIX BEIIECTB (XJopuaa
HATPH)
1.2 | OcHOBHBIE Knaccupukanuss ~ xumudeckux | PackpbiBaTb CMBICT — H3y4aeMbIX
3aKOHOMEPHOCTH peakiuii TIOHATHH
XUMHUECKUX [0 pa3IU4YHBIM NpU3HAKaM (10 | ¥ TPUMEHATh OTH TOHATHS IIPH
peakuui YHUCITYy U OIMCaHUU
KoamuecTBo yacos -4 | COCTaBy y4aCTBYIOIIHUX B | CBOWCTB BEIIIECTB u 170
peaxkiuu IpEBpAICHH.
BELIECTB, 1o teruioBoMy | KimaccuduumpoBars Xumuaeckue
saddekry, peaKIuu o Pa3InYHBIM
o M3MEHEHHIO CTETIEHEH | MpU3HAKaM.
OKHCIICHUS YcranaBiauBaTh 3aBUCHUMOCTh
XUMHYECKHUX DJIEMEHTOB, CKOpPOCTH
1o 00paTUMOCTH, MO YYaCTHIO XUMHUYECKOH peakuuu oT
KaranuzaTopa). JK30- U Ppa3IUYHBIX
HHJIOTEPMHUUYECKHE PEAKIINH, (akTOpOoB.
TEPMOXHUMHUYECKHE ypaBHEeHUs. | [[porHO3MpOBAaTh BO3MOXKHOCTH
[TonsiTue 0 CKOpOCTH | MPOTEKaHUS XUMHUYECKHUX
XUMHYECKON MIpEBpAIICHUI
PEaKIMH. ITonsiTne 00 | B pa3jIMyHBIX YCIOBHSIX.
00paTUMBIX OrnpenenaTb OKUCIUTENb U
U HeoOpaTUMBIX XMMHUYECKHX | BoccTaHOBUTENIb B OBP.
peakumsx. CocTaBnaTh NEKTPOHHBIN OaaHC
[ToHsATHE © TOMOTEHHBIX U | pEaKIHH.

TeTEPOreHHBIX
peakuusx. [lonsarue o karanuse.

ITonsTHe 0 XHMHUYECKOM
PaBHOBECHH.

DaKTOpHI, BIIMSIIOIIINIE Ha
CKOpPOCTH

XUMHYECKON peaxkuuu 51
MMOJIOKEHHE

XAMHYECKOTO PABHOBECHSI.
OKHCIIMTENIBHO-
BOCCTAHOBUTEIIbHBIE  PEAKIUU,
AIIEKTPOHHBIN OanaHc
OKHCIIUTEILHO-

[Tpon3BOANTH BHIYHCICHUS

M0 XMMUYECKHM YPaBHEHUSM.
VYyacTBOBaTh B COBMECTHOU paboTe
B IIape WJIU TpyIIe.
BricTpauBath
MUCbMEHHBIE

Y YCTHBIE OTBETHI C ONIOPOU

Ha UH(popMaIuio U3 yueOHUKa U

pa3BEPHYTHIE

CIIPaBOYHBIX MaTepHaoB,
IPaMOTHO

HCIIOJIb30BATh W3Yy4YEHHBIN
MOHSTUHNHBIN

anmnapar Kypca XUMHH




BOCCTaHOBUTEILHON

peaKkIuu. CocraBienue
yYpaBHEHUU

OKHCIIUTEILHO-
BOCCTAaHOBHUTCJIIBbHBIX

peakuuii ¢  HMCHOJIb30BAaHUEM
MeToaa

AIIEKTPOHHOIO OaaHca.
XUMUYECKU SKCIIEPUMEHT:

JleMoHCTpamuu:

HccnegoBanue 3aBHCHUMOCTHU
CKOpPOCTHU

XUMUYECKON peaxkuuu oT
BO3JICUCTBUSA

pa3anyuHbIX (PAaKTOPOB.

OT1BITHI, WJUTFOCTPUPYIOLIUE
IpUMEPHI

OKHCJIUTEILHO-
BOCCTAHOBUTEJIHLHBIX

peaknuii (ropeHue, peakiuu
Pa3IOKEeHUSs], COSTUHEHNUSA ).
Brraucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U
MacChl

peareHTOB WJIK NPOJYKTOB MO

1.3

DNEeKTPOIMTHYECKAs
JUCCOIUAIIHS.
XuMHYECKHE

peakiuu

B pacTBOpax
KoauuecTBo yacos -9
KonTpoJbnbie
padorsI -1

YpaBHEHUSAM XHUMHYCCKHX
peakuui

Teopus 2AEKTPOTUTUYECKON
JUCCOLMAIIMU. DIIEKTPOJIUTHI U
HEDJIEKTPOJIUTBHI. KarnoHnsr,
aHUOHBI.

MexaHu3m JHUCCOLAIIAN
BCIIIECTB

c pa3IUYHBIMU BUJIAMH
XUMHUYECKOH

cBs3u. CTeneHb JHUCCOIMAIUU.
CunbHbIE

U Ccl1a0ble DIIEKTPOIIUTHI.
Peaknum  woHHOro  OoOMeHa.
VYcnoBusi mpoTEeKaHUs peakuuid
HOHHOI'O OOMEHa, IIOJHEIE |
COKpAILIEHHbIE HOHHEIC
ypaBHeHus peakiui. CBoiicTBa
KHCJIOT, OCHOBaHHUM U COJIell B

cBeTe IpeJICTaBIeHUH 00
ANEKTPOJIUTUYECKON
muccoranm.  KauecTBeHHEBIE

peakuuu Ha WOHBL [lonsTHE O
TUJpOJIN3E coJield. XUMHUYECKUI
AKCIEPUMEHT: JleMOHCTpauuu:
Uccnenosanue
AIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, mporiecca

PackpsiBath
MOHITHH,

a TaK)Ke CMBICI TEOpUH
ANEKTPOIIUTUYECKON TUCCOLIUAIIUH.
OOBACHATH MPUUUHBI

CMBICJI  U3YyHYaCMBIX

ANEKTPONPOBOTHOCTH BOJIHBIX
pacTBOpOB

BEILIECTB, paszauyarh cjaadble U
CUJIbHBIE

JEKTPOJIUTHI.

CocraBnArts YpaBHEHUs

JIHCCOMUAIINM KHUCIOT, IIeJIouei u
COJIEM, TIOJIHBIE U COKpAILIEHHBIE
WOHHBIE YpaBHEHUS XHUMHYECKUX
peakuuii HOHHOTO 0OMEHa, KpaTKue
WOHHBIE  ypaBHEHHUS  MPOCTHIX
peaKUnii TUIPOIIU3A COJIEN.

XapakTepu3oBaTh oOurne
XMMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB Ha OCHOBE
TEOPUHU 3JIEKTPOIUTUYECKOMN
JIFCCOIUAITHH; MOATBEPKIATh
CBOMCTBaA npuMepamMmu
MOJIEKYJIIPHBIX u HOHHBIX
YpPaBHEHUN XMMHUUYECKUX PEAKIIUH.
Pemrats AKCIIEPUMEHTAJIbHBIE




Jucconruanuu KMcCJoT, IJ_IGJIO‘ICI\/JI

u coJieit (BO3MOXKHO
MCII0JIb30BaHUE
BUJIEOMATEPHUAJIOB).

OnbIThl, WJUTFOCTPUPYIOLIME

MPU3HAKU MPOTEKAHMS PEaKIHi
MOHHOTO OOMeHa (oOpa3oBaHmHe
ocajka, BbI/ICJICHHE rasa,
00pa3zoBaHuUE BOJIbI).
Pacno3naBanue
HEOPraHUYECKUX  BEHIECTB C
MTOMOIIbIO KaueCTBEHHBIX
peaKkuuii Ha HOHBI.
JlaGopaTopHBI OTIBIT:

N3yuenue [IPU3HAKOB
MPOTEKaHUs PEAKIMH HOHHOTO
oOMeHa B pacTBOpax
ANEKTPOJUTOB (C 0Opa3oBaHUEM

ocajgka,  BBIJCICHHEM  Tas3a,
00pazoBaHUEM BOJIBI).
[Tpaktuyeckas pabora: Ne 1.
Pemenne sKcnepUMEHTATbHBIX
337124 1o TeMe.

Brruncnenus:

[0 YPAaBHEHHUSIM XUMHYECKUX
peakiuu

3a/1a4M 10 TeMe.

[lnanupoBaTh u
OCYHICCTBJIATL HA IMPAKTUKC

XUMHYECKHE

OKCIICPUMCHTHI, IMPpOBOAUTD

HaOJIFO/ICHUS, JIeNIaTh BBIBOJBI I10

pe3yabTatam

OKCHEPUMEHTa TIPH MPOBEIACHUU

1a00paTOPHBIX OTIBITOB u

NPaKTUYECKHUX padoT.

CrnenoBaTth mpaBuiiaM 0€30MacHOM

pabotel B jabopaTopuM  IpHU
HCIIOJIb30BAHUU XUMHYECKON
HOCy/bl M1 000PYTOBaHUS.

[TpoBoauTH BBIUMCIICHHSI o

XUMHUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe
B IIape WJIM TPYIIIE.

BricTpauBars pa3BEPHYTHIE
NUCHbMEHHBIE U YCTHBIE OTBETHI C
OIopoi

Ha HHPOpMAIMIO M3 y4yeOHHKA H
Apyrux

UCTOYHUKOB HH(pOpPMAIMH, B TOM
yucne MHtepHera

Pa3gea 2. Hemeraibl 1

UX coequHeHusi (26 yacoB)

2.1

Obmas
XapaKTepUCTUKA
XUMHUYECKUX
3JIEMEHTOB
VIIA-rpynmst.
I"anorenst
KonunyecTBO ypokos -
4
IIpakTHuyeckux pador
1

Ob6mmas XapaKTepUCTHKA
raJoreHoB.

Oco0eHHOCTH CTPOEHUS aTOMOB,
XapaKkTepHbIe CTETIEHU
OKHCIICHHS.

Crpoenue U ¢buznyeckue
CBOMCTBA

MMPOCTBIX BCUICCTB — I'aJIOTCHOB.

XuMudeckre CBOMCTBA Ha
npuMepe

xjopa  (B3aUMOJEHCTBHE  C
MeTajIaMH,

HEMeTaJUIaMH, IEJI0YaMH).
XJI0pOBOAOPOA. ConsHas
KHUCJIOTA,

XUMHYECKHE CBOMCTBA,
MOJTydeHHE,

npuMeHeHue. JleicTeue xJjiopa u
XJIOPOBOAOPOJAa HAa OPraHHU3M
YeJI0BeKa.

Baxneilmme xjaopuisl M HX
HaXO0XJICHHUE

B MPUPOJIE.

XUMUYECKU IKCIIEPUMEHT:
JleMoHCTpamuu:

OIBITHI, OTPAKAIOLINE

OOBSCHATD oOune
3aKOHOMEPHOCTH

B U3MEHEHUU CBOWCTB HEMETAJUIOB
U UX

COECIMHEHMH B IIpeienax MaJIbIX
NEPUOOB U INIABHBIX NOAIPYII
[Tepuonnueckon CHUCTEMBI
XUMHYECKHX

3JIEMEHTOB C YYETOM CTPOCHHUS UX
aTOMOB.

XapaktepuszoBaTh GU3HUECKUE U
XUMHYECKHE CBOMCTBA IPOCTBIX
BEIIECTB

raJIoreHOB (Ha mpuMepe XJopa) u

CJIOYKHBIX BEIIIECTB
(xmopoBoaopona,

XJIOpHUa HATPHUs ), CIOCOOBI X
MOTy4YEeHUs, MIPUMEHEHUE u
3HAYCHHE

B IIPUPO/JIE U KU3HU YEJIOBEKA.
Onpenenars XJIOPUI-UOHBI B
pacTtBope.

[TnaaupoBaTh M OCYIIECTRIISTH

Ha TIPAKTHKE XUMUYECKUE
IKCIIEPUMECHTHI, MIPOBOIUTH
HaOIIOIEHNS,




dusnveckue u

ACJIaTh BBIBOJbI IO PE3yJibTaTaM

XUMHUYECKHE CBOMCTBA | 9KCIIEpUMEHTA MPU MPOBEACHUN
raJIOTEHOB U UX 1a00paTOPHBIX OTIBITOB u
COETMHEHUIT (BO3MOXHO | MPAaKTUYECKUX
UCIIOJIb30BaHUE pabor.
BUJICOMATEPHAJIOB). CnenoBath mpaBuiiaM 06€301acHOM
OsznakomisieHne ¢ oOpasuamu | paboTsl B 1abopaTopuu
XJIOPUJIOB IIPU UCIIOJIb30BAHUU XUMUYECKOM
(rajmoreHu10B). MOCYJIbI U1 000PYAOBaHUSI.
JlaGopaTopHBI OTIBIT: BricTpanBars pa3BEpPHYTHIE
N3ydyeHne CBOWCTB  COJSIHOM | MIMCbMEHHBIE
KHCIIOTBHI. U YCTHBIE€ OTBETHI C OIIOPOi
ITpoBenenue Ka4eCTBEHHBIX | Ha MHPOPMALIMIO U3 YIEOHUKA U
peaxuuit CIPaBOYHBIX MaTepuasos,
Ha XJIOPUA-UOHBI. IrPaMOTHO
[TpakTuueckas pabora UCIIOJIb30BATh W3YYEHHBIN
No  2: TlonmyueHue COJISTHOM | TOHSATHIHBIN
KHCIIOTHI, anmnapar Kypca XUMHH
U3y4yeHue e€ CBOMCTB.
Brruncnenus:
[0 YpaBHEHUAM XHUMHUUYECKHX
peaxkiuu,
€CJIM OJIUH U3 pPEearcHTOB JiaH B
n30BITKE
2.2 | Obuas OO6mas xapakrepucTuka | OOBACHITH obmue
XapaKTEPHCTUKA HIIEMEHTOB 3aKOHOMEPHOCTH
XUMHAYECKUX VIA-rpynisl. Oc00CHHOCTH | B ©3BMEHCHUH CBOMCTB 3JICMCHTOB
3JIeMEHTOB CTPOCHHS VIA-rpynnesl 1 ¥MX COEIMHEHUH ¢

VIA-rpynmnst. Cepa
U € coeIUHEeHU
KoauuecTBo yacosB - 6

aTOMOB, XapaKTepHbIE CTETICHH
OKHCIICHHS.
Crtpoenue u
CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOIa U
CEPBI.
AnnoTponHsie
KHCII0po/ia

U cepbl. XMMHUYECKHE CBOMCTBA
CEPBI.

CepoBogopoy,
buznueckue u
XUMHYECKHE CBOWCTBA.
Oxcuppl cepbl
NpeJCTaBUTENN
KHCJIOTHBIX OKCHJIOB.
Cepnas kucnora, pusndeckue u
XUMHUYECKHE CBoMcTBa (0OmIue

¢buznueckue

Moau(pUKaITIH

CTpOCHHE,

Kak

KaKk  I[peJiCTaBUTENsl  KJacca
KHCIOT U creuuduyeckue).
XHUMHUYECKUE PEAKINH, JIEXKAIIHE
B OCHOBE  IPOMBIIUIEHHOTO
crnocoba MOJyuyeHUsT CepHOM
KHCIIOTBHI.

IIpumenenue. Conu  cepHOU

y4€TOM

CTPOEHHUSI KX aTOMOB.
XapaktepuszoBaTh GU3HUECKUE U
XUMHUYECKHE CBOMCTBA MPOCTOrO
BEIIECTBA CEPHI U €€ COCTMHEHU I

(cepoBomoposia, OKCUAOB  CEPHI,
CEepHOM

KUCJIOTHI, CyJb(aTOB), CIOCOOBI UX
MOJTyYCHHUS, pUMEHEeHHE u
3Ha4YeHHe

B IIPUPOJIC 1 )KU3HU YETOBEKa.
Omnpenensate Hanuuue cyibdar-
HMOHOB

B pacTBOpe.

OOBSCHATD CYIIHOCTh
9KOJIOTUYECKUX npobiem,
CBSI3aHHBIX c nepepaboTKoi

COEIUHEHHM CEPBIL.
HJ’IaHI/IpOBaTI) U OCYHECCTBIIATH Ha
MPAKTUKE XUMUYECKUE

IKCTICPUMEHTHI, MPOBOJIUTH
HaOJIO/IeHNUs, JeNaTh BBIBOJBI IO
pe3ynbraTtamMm

JKCIEpUMEHTA.

CrnenoBaTh mpaBmiiaM 0O€30MacHOU




KHCJIOTHI,
KauecTBEHHas  peaklus  Ha
Cynb(haT-uoH.

Haxoxnenue cepel u €
COoeIUHEHUN B MPUPOJIE.
XuMHYecKoe 3arpsi3HEHUE
OKpYyXKaroleun cpeasl
COCTMHEHUSIMU

cepbl (KUCIIOTHBIE JTOKIIH,
3arpsi3HEHHE BO3/IyXa u
BOJI0EMOB), CI0COObI ero
MPEIOTBPALLICHUS.
XUMUYECKU SKCIIEPUMEHT:
JleMoHCTpamuu:
OzHakomjieHHMe C oOpa3uamu
ceppl U €€ COeAMHEHUSIMHU
(BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAIIOB).
Hab6nronenue npoiiecca
o0yrauBaHUs caxapa  moj
JIEVCTBUEM
KOHIIEHTPUPOBAHHOU cepHOM
KHCJIOTBI.

JlaboparopHbie OTIBITHI:

N3ydyeHne XUMUYECKUX CBOWCTB
pa30aBIeHHON CEpHOI KHCIOTHI.
[IpoBenenue Ka4eCTBEHHOMN
peakiuu Ha Ccynbpar-uoH U

paboTsI B mabopaTopuu

MPH WCIIOJNB30BaHUH XHMHUYECKON
MOCY/IbI U1 000PYAOBaHUSI.
[Ipou3BoaAUTh  BBIYUCICHHS IO
XUMHAYECKHM yPaBHEHUSIM.
Hcnonp3oBaTh TpU  BBITIOJIHEHUU

y4eOHBIX 3a1aHUI TEKCTBI
yueOHHKa, CIIPaBOYHbIE MaTepUAIIbI
(ITeproguyeckyto CUCTEMY
XUMHYeCKuX diaemento . .
Memnpeneesa, Ta0IIUIly
PacTBOPUMOCTHU KUCIOT, OCHOBAHUMN
" coyen B BOJIC,
INEKTPOXUMUYECKUI pan

HaNpsHKEHUN METAJLIOB).
Hcnonb3oBaTe Mpu  BHIIOJIHEHUU
yu4eOHBIX 3aJaHUil M B Hpolecce
UCCIIEI0BATEIbCKONW JIeATEIbHOCTU
HAy4YHO-TIOMYJISIPHYIO  JIUTEPATypy
XUMHUYECKOTO COJICpXKaHHUA,
CIPaBOYHbIE

MartepHaisl, pecypcbl HTepHeTa

HaOJIIOIEHUE MpU3HaKa eé
POTEKaHMS
2.3 | O6mas OGmmas xapakrepucTuka | OOBACHITH obmue
XapaKTEPHCTUKA 3JIEMEHTOB VA-rpynnsl. | 3akOHOMEpPHOCTH B~ M3MEHEHHUHU
XUMHUCCKUX Oco0EHHOCTH CTPOEHHUS aTOMOB, | CBOMCTB 2JIEMEHTOB
3IIEMELTOR XapaKTepHbIE CTENIEHH VA-rpynnbl ¥ HMX COEIMHEHHH C
VA-rpymmst OKHCIICHHS. y4€TOM CTPOEHUS UX aTOMOB.
Asor, dochop u mx A30T, pacmpocTpaHeHME B | XapakTepus3oBaTh (U3UYECKHE WU
pUpoze, dusnveckne W | XUMHUYECKHE CBOWMCTBA MPOCTHIX
COCIMHEHMSI .
XMUMUYECKHE CBOMCTBa. | BemlecTB a3ota U ¢ochopa U HX
KosmyecTBo 4acos -7 o .
Kpyrosoport a3zora B mpupoe. coeMHEeHU  (amMMuaka,  colei
IIpakTnyeckux pador o
1 AMMHaK, ero (U3MYeCKHe U | aMMOHHUS, A30THOM
XUMHYECKHE CBOWCTBA, | KHCIIOTHI, HUTPATOB, OKCHJIa
MOJIydeHUE U TPUMEHEHHE. ¢docpopa (V) wu  dochopuoit
Conu amMoHus, UX pusmdeckue | KUCIOTHI, (ocaToB), cOCOObI HX
u XUMHYECKHE CBOWCTBA, | MOJIyYEHHUS, IpUMEHEeHHE u
pUMEHEHHE. KadecTBeHHas | 3HaueHHEe B TPUPOAEC H IKU3HHU
peakiys Ha MIOHbI aMMOHHS. yenoBeka.  Ompenensitb  MOHBI
A3soTHas KHCJIOTA, e€ | ammoHus u Qocdar- HOHBI B
nojy4deHue, (u3nyeckue U | pacTBOpE.
XUMUYecKne cBoicTBa (00mme | OOBICHATH CYIIHOCTh
KaK MpeJICTaBUTEINS Kilacca 9KOJIOTUYECKUX npobiuem,
KACIOT ®  crnenuduyeckne). | CBSI3aHHBIX c HaXOXKICHUEM

Hcnonb3oBaHue HUTPATOB U
COJIed aMMOHHsA B KayecTBe

coeanHeHui a3ota u pochopa
B OKpY>Karoleun cpene.




MUHEPATIBHBIX yaoOpeHui.
XuMH4uecKoe 3arpsi3HEHUE
OKpYyKaroleun cpeabl
COCTMHEHUSIMU azoTa
(KUCIIOTHBIE JTIOXKJTH,
3arpsi3HEHNE BO3AyXa, MOYBBI U
BOJIOEMOB).

dochop, AJIOTPOIIHbBIE
MoaupHUKAITIT docdopa,
busznyeckue U XUMHYECKUE

[InanupoBaTh M OCYIIECTBIIATH Ha

MPAKTHKE XUMUYECCKHE
IKCIIEPUMEHTHI, IPOBOTUTH
HaOJIFO/ICHUS, JIeNaTh BBIBOJBI I10
pe3yabTatam

OKCHEPUMEHTa TPH MPOBEIACHUU
1a00paTOPHBIX OTIBITOB u
PaKTUYECKOH paboThI.

CrnenoBaTh mpaBuiam 0e30MacHON
pabotel B jabopaTopuM  IpHU

coiictBa. Okcup pochopa (V) u | HCTIONTB30BAHUH XUMHUYECKON
dbochopnas KHCJIOTA, | TOCYJBI U 00OPYI0BAHHMS.
¢usnueckue u  xumuueckue | [IpoM3BOAMTH  BBIUMCIEHUS  TIO
CBOIiCTBa, MOJIyYeHUE. | XUMUYECKUM ypaBHEHUSIM.
Hcnons3oBanne QocharoB B | Mcrmonb3oBaTh MpPU  BBITOJHCHUN
KauyecTBe MUHEPATBHBIX | YYEOHBIX 3a/laHuit TEKCThI
yo0peHuil. yueOHHKa, CIIpaBOYHbIE MaTEepUaJIbI
XUMUYECKUH IKCTIEPUMEHT: (mepuoanYECcKyrO CUCTEMY
JemoHncTpanuu: xuMuyeckux dieMmeHros  J[.  W.
Oznakomienue ¢ (usndeckumu | Menaeneena, TabIuIly
CBOICTBaMH a30Ta, ochopa PacTBOPUMOCTHU KUCJIOT, OCHOBaHUM
U UX COCNUHEHUH (BO3MOXKHO | U conei B BOJIC,
UCII0JIb30BaHUE INEKTPOXUMHUYECKUI pan
BUJICOMATEPHAIIOB). HaANPSOKEHUN METaJlIoB)
OzHakomjieHHE C  oOpa3uamu
a30THBIX u dbochopHBIX
yA00OpeHHil.
ITonyuenue, cobupanue,
pacrio3HaBaHME€ U HU3y4YCHHE
CBOWCTB aMMHaKa.
B3anmoneiictere
KOHLICHTPUPOBAHHOW  a30THOU
KHUCJIOTBI C MeIbl0 (BO3MOXKHO
HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB).
JlaGopatopHsble OTIBITHI:
[IpoBenenune Ka4eCTBEHHBIX
peakiuii Ha HOH aMMOHHS U
docdar-nos, U U3ydeHue
IIPU3HAKOB WX  INPOTEKaHMS.
[TpakTnueckas pabora
Ne 3: Ilonyuyenue ammuaxa,
M3yYEHHE €r0 CBOMCTB.
Boruncnenus:
[I0 ypPaBHEHUSM XHMHUYECKUX
peakuui
2.4 | O6mas OGmmas xapakrepucTuka | OOBIACHITH obmue
XapaKTEPUCTUKA AJIEMEHTOB IVA-rpynnel. | 3akOHOMEPHOCTH B M3MEHEHUU
XUMHUUYECKUX OcobeHHOCTH CTPOCHHA aTOMOB, CBOMCTB 2JICMEHTOB
3IEMEHTOB XapaKTEepHbIE CTENIEHU IVA-rpynnel u UX COEIUMHEHUH C
IVA-TpybL. OKHCJICHHUS. y4€TOM CTPOEHHUS UX aTOMOB.
Vritepon u VYrnepon, AJUIOTPONHbBIE | XapaKTepH30BaTh (PHU3MUECKUE U

MoaubUKaIIH,

XHMHYCCKHE CBOMCTBA IIPOCTBIX




KpPEMHUH, u
COCOUHCHU A
KonuuecTBo yacos -9
IpakTnyeckux pador

-2
KonTpoabHbie
padoTsI -1

ux

pacnpocTpaHEHUE B IMPUPOJIE,
dusnyeckue M XUMHYECKHE

CBOMCTBA.

AncopOmmst. Kpyrosopot
yIJeposa B IPUPOJIE.

Oxkcuppl yriepona, ux
¢usnueckue M XUMHYECKHE
CBOMCTBA, JICHCTBHE

Ha KHUBBIE OpTaHU3MBl,
MOJIyueHue W  MpPUMEHEHHE.
OKoJOrn4ecKkue po0JIeMBl,
CBSI3aHHBIC C OKCHUJIOM yTJepojaa
(IV), rumore3a rI00ANBHOTO
MOTETICHUS KJIuMarTa,
NapHUKOBBIN 2PPEKT.

YrosbHas KUCI0TA U €€ COJIU, UX
¢uznyeckue U XMMHUYECKUE
CBOIICTBa, MOJIy4eHHe u
IIPUMEHEHHUE.

KauectBennast  peakuuss  Ha
kapOoHart- VOHBI.
Hcnonk3oBanue kapOOHATOB

B ObITY, MEJIULINHE,

MPOMBINIJICHHOCTH U CEJIbCKOM
XO3SIICTBE.

[TepBoHayanbHbIE TOHATHUS

00 OpraHMYeCcKUX BEIECTBAX KaK
O  COCIMHEHUSAX  yriaepoaa
(MeraH, dTaH, STUJICH, allCTUJICH,

ATAaHOJ, TJIMLEPUH, YKCYCHas
KHCJIOTA).

[Tpupoausie UCTOYHUKHU
YTJIEBOJIOPOIOB (yroip,
IIPUPOIHBII ras, HE(TH),
OPOAYKTHl  UX  IepepadoTKH
(OeH3uH), UX poiib B OBITY H
MPOMBIIIJICHHOCTH.

[Tonatue 0o  OMOJOTHMYECKU
BOXHBIX  BEIIECTBAaX: JKHUpaXx,
Oenkax, yrieBoaax — M X poJiv B
KM3HH 9EJIOBEKA.
MarepuanbHoe €/IMHCTBO
OpPraHUYeCKHUX u

HEOPraHMYECKUX COEAMHEHUH.
Kpemuuii, ero ¢usnueckue u

XUMHYCCKHE CBOICTBA,
MOJlyueHue W TPUMEHEHHE.
Coenunennsa KpPEMHUS B
pUpoJe. O06uue
MIPEJICTaBICHHS

06 oxcume kpemuus (IV) wu
KPEMHHUEBOM KHUCIIOTE.
CI/IJII/IKaTbI, HUX HUCIIOJIB30BAaHUC B

BEIIECTB yIIepo/a U KPEMHUS U UX
COeMMHEHUH (OKCHIOB YIJepoaa,
YrOJIbHOM KHCJIOTHI, KapOOHATOB,
OKCHJIa KPEMHHUS,

KPEMHHUEBOU KHCIIOTHI, CHIIUKATOB),
CII0COOBI ux MOJTyYCHUS,
MIPUMEHCHHE U 3HAYCHUE B TIPUPOJIE
U OKuU3HM 4ejaoBeka. OOBACHATH
MPUYUHHO-CIICJICTBEHHYIO  CBSI3b!
CTPOCHHE BEIECTBA — CBOWMCTBA
— TPUMEHEHUE — Ha MpuUMepax
COCJIMHEHUI yTepoaa U KPEeMHHUS.
Onpenensith KapOOHAT- M CHIIUKAT-
WOHBI B pacTBOpE.

OOBSCHATD CYIIHOCTh
9KOJIOTUYECKUX npobiem,
CBSI3aHHBIX C HaX0XJIEHUEM
YIJIEKUCIIOrO ra3a B OKpYXKarolen
cpene. [TonTBepxaarh
0COOEHHOCTH cocTaBa
OpraHMYECKUX BEUIECTB IPUMEpPaMHU
IPOCTBIX COEIMHEHHH (METaH, 3TaH,
STHJIEH, alleTUJICH, 3TaHoOII,
IJIMLEPUH, YKCYCHas  KHCJOTa),
B3aMMOCBS3b

HEOPraHMYeCKUX COEe/IMHEHUH
yriepoaa u OpraHUYECKUX
BEILIECTB.

OnuceiBaTh pojb OEIKOB, )KUPOB U
YIJI€BOAOB B (YHKIIMOHMPOBAHUU
KUBBIX OpTaHN3MOB, COCTaB
MPUPOJTHBIX UCTOYHHUKOB
yTJI€BOJIOPO/IOB, UX POJIb

B OBITY U TPOMBIIIJICHHOCTH.
[TpoBoUTH BBIYUCIICHHSI o
YPaBHEHUSAM XUMHUYECKHUX PEaKIIHA.
[TmaHupoBaTh W OCYHIECTBIATH Ha
MPAKTHKE XUMUYECKUE
IKCIEPUMEHTHI, MIPOBOITH
HAOJIOZCHUS, JIeNaTh BBIBOJBI 110
pe3ynbraTtamMm

HKCHEpUMEHTa TMpU MPOBEACHUU
1a60paTOPHBIX OTIBITOB u
MPaKTUYECKUX padoT.

CrnenoBath mpaBmiaM 0Oe30MacHOM
paboTsl B 1aboparopun

IPU HCIOJIB30BAaHUH XMMHUYECKOH
TOCY/IbI M 000PYAOBaHUSI.
Hcnonb30BaTh MpH  BBITIOJTHEHUU
y4eOHBIX 3alaHui TEKCThI
y4eOHHUKa, CIIPaBOYHbIE MAaTEPUAIbI
(ITeproauyeckyro CUCTEMY
XuMHYecKux osaemeHTtoB . W




ObITY,
MPOMBIIIJIECHHOCTH.
Baxneiimue CTPOUTEIbHBIE
MaTepuaibl: KepaMuKa, CTEKJIO,
LIEMEHT, OETOH,

JKEIe300€TOH. [TpoGaembr
0e30macHOT0  MCIOJIb30BaHUS
CTPOUTENIbHBIX MaTepuaioB B
MMOBCETHEBHOW KU3HU.
XUMUYECKUN SKCIIEPUMEHT:
JleMoHCTpauu:

Monenu KPUCTATTMYECKHUX
peméTok  anmaza, rpadwura,
bymnepena.
O3HakoMJIeHHE C
azcopouu
BEIIIECTB
AKTUBUPOBAHHBIM  yIIIEM  H
YCTPOMCTBOM ITPOTHBOTa3a.
O3HakoMJIeHUE C TPOAyKUHUEH
CHUJIMKATHOM TPOMBIIIUIEHHOCTH
(Buneomatepuansl: cuimukaTHas
IIPOMBIILIJIEHHOCTB ).

Mopenu MOEeKy OpraHUYECKUX
BEIIECTB.

JlaGopaTopHBI OTIBIT:
[Tonyuenue, coOupanue,
pacno3HaBaHWE M  HU3y4YEHUE
CBOMCTB YTJIEKUCIIOTO ra3a.
[IpoBenenue KaueCTBEHHBIX
peakuuii  Ha  KapOoHar U
CUJIMKAT-UOHBl W H3Yy4YEHHUE
MPU3HAKOB WX  MPOTEKAHUA.
[TpakTudeckue paboThI:

Ne 4. Tlonydyenue yrieKuciaoro
ra3a, U3y4eHHue ero CBOMCTB.

Ne 3. Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4 IO
Teme «BaxxHelnme HeMeTauibl U
UX COEIMHEHUS»

Boruncnenus:

M0 YpPaBHEHUSAM XUMHUYECKHX
peakuui

MeIUIIHE,

IIPOLIECCOM
PaCTBOPEHHBIX

MeHpemeena, TabIUIly
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH
" coyen B BOJIC,
AJIEKTPOXUMHYUCCKHUH PsIJT
HaIpsHKEHUH METAIIOB)

Paznen 3. Merasuibl 1 ux coequnenns (21)

3.1

O6mmme CBOMCTBa
METAJLIOB

KoaunuecTrBo uacos -4

Ob6mas XapaKTepUCTHKA
XUMHYECKHX  JJIEMEHTOB  —
METAJJIOB HA OCHOBaHUM HUX
nosnoxenuss B Ilepuonnueckon
CUCTEME XUMUYECKUX DJIEMEHTOB
JA.N. MenzaeneeBa u CTpOEHUS
atoMoB. CTpoeHHE METaJlIoB.
Merannuaeckas CBA3b "
MeTaJIJINYECKast

PackpbiBaTh CMBICT  HM3y4aeMbIX
MTOHATHIA W IPUMEHSTH 3TH ITOHSATHS
MIpU OMUCAHUU CBOICTB BEIIECTB M
HX TIPEBPALLECHUMN.

OOBSCHATD oOmmue
3aKOHOMEPHOCTH B  H3MCHEHUU
CBOMCTB DJIEMEHTOB- METAJLIIOB U UX
COCTUHEHUH C YIETOM CTPOCHUS UX
aATOMOB.




KpUCTAJUIMYECKas PEIIETKA.
DNEKTPOXUMUYECKU I
HaIpsHKEHUN
duzuyeckue U XUMHYECKUE
cBoiictBa MertawioB. OOmue
CIOCOOBI TMOTYYEHHS] METAJLJIOB.
[Tonsarue

0 KOppO3Uu METaJJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHl MX
OT KOPPO3HUHU.

Cnnasel (cranb, YyT'yH,
TIOPATIOMUHKMKN, OpOH3a) W HX
npuMeHeHne B ObITy W

paa
METAJIJIOB.

XapakTepus3oBarhb CTpOCHHE
MEeTa/uIoB, oOmue ¢GU3NYECKue Hu
XUMHYECKHE CBOMCTBA METAJIIOB.
XapakTepu3oBaTh OOIIUE CIOCOOBI
MOJIYy9EHUSI METAJIJIOB.
OnuceiBaTh  CIOCOOBI
METAJJIOB OT KOPPO3HUH.
CrnenoBaTh mpaBmiiaM O€30TMacHOM
pabotel B ;aboparopuu  TpU
UCIIOJIb30BaHUU XUMHUYECKON
MOCY/IbI U1 000PYAOBaHUSI.
[Ipou3BOIUTE BBIYUCIICHUS

0  ypaBHEHUSM  XHUMHYECKUX

3alllUThI

MPOMBIIIJICHHOCTH. peakuui, eciau OJWH U3 PEareHTOB
XUMHYECKU SKCIIEPUMEHT: COZIEPKUT IIPUMECH.
JemoHcTpanuu: YyacTBOBaTh B COBMECTHON padboTe
OO0pa3upl METa/IOB U CIUIABOB. | B Iape WK IPYIIIIE.
Uzyuenue pe3ynbTatoB | Mcnonab30BaTh Mpy BHIMOJIHEHUN
KOPpO3UU METAJUIOB (BO3MOXKHO | Y4eOHBIX 3a/laHui TEKCThI
UCIIOJIb30BaHUE yueOHHUKa, CIIPAaBOYHBIE MATEPUAIIbI
BUJICOMATEPHAJIOB). (ITepnonnueckyro CUCTEMY
JlaBGopaTopHbIe ONBITHI: xumuueckux siemento [, W.
Oznakominenue c¢ obOpasuamu | Menaeneesa, TadInLy
METAJJIOB W  CIJIaBOB, UX | pACTBOPUMOCTHU KUCJIOT, OCHOBaHUMN
duznyecKkuMu CBOMCTBaMH. | U coJen B BOJIE,
Brraucnenus: ANEKTPOXUMUYECKUHN PSIIT
[0 ypPaBHEHUSM XHUMUYECKHUX | HAMPSHKEHUH METAIJIOB)
peakuui, ecliu  OAMH U3
peareHTOB COAEPKUT PUMECH

3.2. | Baxneimue wMetaminl | Illemounsie MeTauisl: | OOBACHSITE o0mue

U UX COECIUHEHHUS M0JIO’KEHNE 3aKOHOMEPHOCTH B  M3MEHEHUU

KomuuectBo vacos -17
IIpakTH4eckux pador
-2
KonTpoasnasa padora
-1

B Ilepumonnueckonn  cucreme
XUMUYEeCKUX a3nemeHtoB J[.U.
MenneneeBa, CTpOEHME  HX
aTOMOB, HaX0XKJAEHUE B IPUPOJIE.
duznyeckue M XUMHUYECKHE
CBOICTBa (Ha mpUMepe HaTpus U
kamus). OKCUIIBI U TUIPOKCHIBI
HATpHS U KaJusl.

[Ipumenenue IEJTOYHBIX
METAJJIOB M UX COCIUHEHHUMH.
[IlenouHo3emMenbHBIE  METaJIbI
Mardiii M KaJabIIHil: TOJIOJKEHIE
B Ilepumonnueckoir  cucreme
XAMHYECKHUX DJIEMEHTOB

H.WN. MenneneeBa, CTpoeHUE UX
aTOMOB, HaX0XJAEHUE B IPUPO/IE.

dusnueckue U XUMHYECKHE
CBOMCTBA Maruus u
KaJIbIH. Baxueiimnime

COCTMHEHUST KaJbIus (OKCHI,
rufpokcua, coiu). JKécTkocTb
BOJIbI U CITOCOOBI €€ yCTpaHEHUSI.

CBOMCTB 3JI€MEHTOB-

METAJNIOB W WX COCAUHEHUM B
rpymnmnax ¢ y4€ToM CTPOEHHUS HUX
aTOMOB.

XapakTepu3oBarh (U3MUYECKUE W

XUMHUYECKHE CBOMCTBA TIPOCTHIX
BEILIECTB METAJIJIOB u HX
COETMHEHU I (okcu0B,
TUIPOKCHUIOB, COJICi), CIIOCOOBI HX
MTOJTYYCHUS, IPUMCHEHUE 51
3HAUYCHUE

B MpHUPOAE U KU3HU YEJIOBEKa.

VYcranaBanBarth MPUYUHHO-
CJIEACTBEHHYIO CBSI3b. CTPOCHHE
BEIIECTBA — CBOMCTBA —
NMPUMEHEHHE — Ha MpUMepax
M3y4aeMbIX BEIIECTB.

Pacnoznasatn C IIOMOIIBIO
KaueCTBEHHBIX  pEaKUUid  HOHBI
METaJIJIOB: MarHus,

KaJIbLIMSA, AJTFIOMUHHSA, IIMHKA,

xenesa (I1) moxenesa (111), mequ (11).




AMIOMUHHI: IOJIOKCHUE

B Ilepuonnueckoit  cucreme
XUMUYECKuX anemeHtoB .U
MenpeneeBa, CTpOCHUE aToOMa,
HAaXO0JICHHE B MPUPO/IE.
duznyeckue ©W  XUMHYCCKHE
CBOICTBA AJTFOMUHUSL.
AmMdoTepHbIE CBOHCTBAa OKCHAA
Y THUAPOKCUJIA ATFOMUHHUS.
Keneso: ITOJIOKCHUE B
ITepuonnueckoi cucreme
XHMHYECKHX JICMEHTOB

A.N. MenngeneeBa, CcTpoeHHUE
aToma, HaxOXXJICHHE B TPUPOJIC.
Ou3ndyeckue ©W  XUMHYCCKHE
cBoiicTBa  keme3za.  Okcuubl,
ruipokcuabl U conu xenesa (1I)

n oxenesa (III), ux cocras,
CBOIICTBA 51 MOJIyYEHHUE.
XUMHUYECKUI 3KCIEPUMEHT:
JlemoHCTpauu:

OCO00EHHOCTH B3aUMOJIEHCTBUSA
OKCHJIa KaJbllUd W HATpUs C

BOIOU (BO3MOXKHO
HCIIOJIb30BaHHUE
BHJICOMATEPHAJIOB).
OxkpammBaHue TIAMEHU HOHAMH
HATpUS, Kauusl W KaJbIUs
(BO3MOXKHO HCIIOJIb30BaHNE
BUJICOMATEPHUATIOB)

HccenenoBanue CBOKWCTB KECTKON
Bozbl. IIpouecc ropenus xemnesa

B KHCJIOPO/JIe (BO3MOXKHO
MCIIONIb30BaHUE
BHJIEOMATEPHAIIOB).
JlabopaTopHbIE OMBITHI:
[IpoBenenune Ka4eCTBEHHBIX
peakiuii Ha HWOHBI (MarHus,
KaJbIUs, QIIOMHUHUS, IIMHKA,

xkenesa (I1) u xenesa (II), mean
(IT), onrcanue mpuU3HAKOB UX
MPOTEKAHUSI.

HccnenoBanue aM(pOTEepHBIX
CBOMCTB THIPOKCH]IA AITFOMHHHS
Y TUJIPOKCH/IA IIMHKA.
[TpakTueckue pabora:

Ne 6. JKEcTKkoCTh BOJBI U METOJIBI
€€ yCTpaHEHHS.

[Tpaktuyeckue pabGora :Ne 7.
Pemenne 3KcneprMEHTATBHBIX
3a7a4 1o TeMme «BaxHeunmmue
METaJIJIbl U UX COEIUHEHUS.
Breruucnenusi:

Jloka3pIBaTh amM(OTepHBIN
XapakTep OKCHIOB M T'HIPOKCHIOB
ITIOMUHUS 1

IIMHKA. [TnanupoBath u
OCYIICCTBIISATH HA  MPaKTHKE
XHUMHYECKUE

OKCIICPUMCHTHI, IMpOBOAUTD
HaOJIFOJICHUS, JIeJaTh BBIBOJBI I10
pe3yibraram

IKCIEPUMEHTa TP  MPOBEICHUU
1a00paTOPHBIX OTIBITOB u

MPAKTHYECKUX padoT.

CrnenoBaTth mpaBuiiaM 0€30MacHOM
paboThl B 1abopaTopun

IPU HCIHOJB30BAaHUU XHUMUYECKOU
HOCY/bl M1 000y TOBaHUS.
[Ipon3BoauT,  BBIYHUCICHUS
XUMHYECKUM YPaBHEHUSIM.
VYyacTBOBaTH B COBMECTHOM paboTe
B IIape WJIM TPYIIIE.

BricTpauBars pa3BEPHYTHIE
NUCHbMEHHBIE U YCTHBIE OTBETHI C
OIopon

Ha HHPOpMAIMIO M3 y4yeOHHMKA H
CIIPaBOYHBIX MaTepuasos,
IrPaMOTHO UCIIOJIb30BATh
W3Y4YCHHBIM IOHATUWHBIM anmnapar
Kypca XUMHH

1o




M0 YpaBHEHUSAM XUMHUYECKHUX
peakuuid, €ecIM OOuH U3
peareHToB NaH B W30BITKE WU
COJICPXKUT TIPUMECH;
MacCOBOM JIOJIN
MIPOIYKTa

peakiuun

BbIXOJa

Pasznen 4. Xumus u okpyxkawias cpena (3 yaca)

4.1

XUMHS U

OKpY’Karolas cpefa
KomuuecTBo yacos -3

BemectBa u marepuanel B
MOBCEIHEBHOM KU3HU YEIIOBEKA.
bezonacHoe HCII0JIb30BaHUE
BEILECTB U XUMUUYECKUX PEAKIIUN
B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0’Korax u
OTPAaBIICHHUSIX.
XUMHYECKOE
OKpYyXKaroleu
cpenbl (peaenbHas A0ImycTUMast
KOHLIEHTpauus Bemiects. Poib
XUMUU B perieHnn
9KOJIOTUYECKHUX pooieM.
XUMUYECKUI JKCIIEPUMEHT:
JlemoHcTpauu:

W3yuenne o0pasioB MaTepHaioB
(cTekso, CIUTaBBl  METAJLJIOB,
MOJIMMEPHBIE MaTEPHAIIbI)

3arpsi3HEHUE

XapakTepu30oBaTh pPoJib XUMHUH

B Pa3NMUYHBIX cepax AesTeIbHOCTH
Jrofiel, OCHOBHBIE BEIECTBA U
MaTepHaIbl, IPUMEHSEMbIC B )KU3HU
COBPEMEHHOI0 YeJIOBEKa.
OOBACHATH ycI0BUs OE30IIACHOTO
UCIIOJIb30BaHUS BEIIIECTB U
XUMHAYECKHX PEaKIUil B OBITY.
AHanu3upoBaTb M KPUTHUYECKHU
OIICHHUBATH nH(popMaIuio 0
BIIMSIHUU IPOMBIIIJICHHOCTH,
CEeNTbCKOTO XO3SIIICTBA, TpaHCIIOpPTa
U JIp. Ha COCTOSIHUE

OKPYKaroIEeH Cpebl.

YMeTh 0Ka3bIBaTh NEPBYIO OMOLIb
Opu  XUMHYECKHX  OXOTax |
otpasieHusx. [Ipunumars ydyacrue
B 00CyX/IeHU! npobaem
XUMHUYECKOH M JKOJIOTHYECKOH
HaIpaBJICHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3UIIHIO o
npobieme u npejaraTh
BO3MOXHBIE ITyTHU €€

peteHus

O61ee 4ncI0 YacoB
1o MporpamMme

68 yacos

IIpakTnuyeckux pador — 7
KonTpoabHubix padot -3

KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

Tema ypoka

JaTta uzydeHnus

OneKTpoHHbIE HU(POBBIE
00pa3oBaTesIbHbIE PECYPChI

Paznenl. IlepsonavaibHble XuMu4eckne nousitus (21 yacon)

1.1 Xumus — BaskHast 00J1aCTh €CTECTBO3HAHUSA U MPAKTUYECKOM IEATETLHOCTH YelloBeKa
KonngectBo yacoB — 5
[TpakTHyeckux padbor - 2

1 [Tpenmer xumuu. Ponp xumuu B https://resh.edu.ru/subject/29/8/
KU3HU 4enoBeka. [lonsarne o
METO/IaX MO3HAHWS B XHMUHU.
2 YucThle BEMECTBA U CMECH. https://resh.edu.ru/subject/29/8/
3 Tena u BemecTBa. Dusznueckue https://resh.edu.ru/subject/29/8/
CBOICTBa BEIIECTB. ArperaTHoe
COCTOSIHUE BEIIECTB.
4 [TpakTuueckas padota

Ne 1. [IlpaBunma pabGoTel B




naboparopuun U IPUEMBI
obOpamieHuss ¢ 1a0OpaTOPHBIM
000pyIOBAaHUEM.

[Ipaktuueckas pabora Ne 2.
Paznenenne cmeceit (Ha mpumepe
OUYHCTKH MOBapEHHOM COJIN)

1.2 BemecTBa 1 XMMUUYECKUE PEAKIIMH.

KoimuectBo gacoB — 16
KoHTtponbHbIX pador -1

ATOMHO-MOJIEKYJISIPHOE ~ y4YEHHE.
XUMHUYECKHE DJJIEMEHTHL. Pojb
Hay4YHBIX TpyAOB M.B.
JIoMoHOCOBa B CTaHOBJICHUH
XUMUH.

https://resh.edu.ru/subject/29/8/

CHUMBOJIBI XUMHYICCKHX
aneMeHTOB. [IpocThie U CiOXKHbBIE
BEILIECTBA. Bxnag ~ HaydHBIX
tpynos JI.M1.MeHneneeBa

https://resh.edu.ru/subject/29/8/

Xumuyeckue GopMyIsl

https://resh.edu.ru/subject/29/8/

BanedtHocTh

https://resh.edu.ru/subject/29/8/

Pewenue yIpaXHEHUN o
cocTaBIeHUIO (POPMYIT BEHIECTB C
IIOCTOSHHOM U IEPEMEHHOM
BAJICHTHOCTBIO

https://resh.edu.ru/subject/29/8/

11

OtHocuTeNnbHAs  MOJEKYJIsIpHas
macca. Maccopas OIS
XUMHYECKOTO sJIEMEHTAa B
COCIMHEHMH.

https://resh.edu.ru/subject/29/8/

12

KomnuectBo BemectBa. Moub.
Momnspnas macca.

https://resh.edu.ru/subject/29/8/

13

Pacuérel o bopmynam
XUMHYECKHUX COECTHHEHUI.

https://resh.edu.ru/subject/29/8/

14

dusznueckue U XMUMHYECKHUE
SBJICHUSI. XUMUYECKasi peakius u
€€ MPU3HAKU

https://resh.edu.ru/subject/29/8/

15

XVWMHYECKHE YypaBHEHUS. 3aKOH
COXPaHEHMsI MacChl BEILIECTB.

https://resh.edu.ru/subject/29/8/

16

CocraBnenue XUMHYECKUX
ypaBHEHUU

https://resh.edu.ru/subject/29/8/

17

Pacuetsl o XUMUYECKUM
YPAaBHEHUSIM.

18

Knaccudukanus XUMHYECKHUX
peaKkuMii Mo COCTaBy W YHUCIY
peareHToB U MpOAYKTOB. Peakuun
COEIMHEHUS, Pa3JI0KEHUsL.

https://resh.edu.ru/subject/29/8/

19

Knaccudukanus XUMHUYECKUX
peakuuii. Peakuun 3amenieHust u
obmena. Katanuzaropsl.

https://resh.edu.ru/subject/29/8/

20

[ToBTOpenne u  006001IEeHUE
paszznena «IlepBoHauanbHbIE
XUMHUYECKHE TIOHATHS.
IlogroroBka K  KOHTPOJIBHOM




pabote \

21

Kontponbnas padora 1 o pazneny 1 «IlepBoHadanbHble XUMHUYECKUE TTOHSATHS

Pasznen 2. BaxHeiiue npeacTaBuTen Heopranudeckux semects (31)

2.1 Boznyx. Kucnopoa. [Tonstue 06 okcumax.
KomnuuectBo yacos — 6
ITpakTrueckux pador -1

22

Bo3nyx — cmech raszoB. CocraB
BO3J1yXa. 3arpsi3HCHHUE BO3/yXa.

https://resh.edu.ru/subject/29/8/

23

Kucnopox — snmemeHT u mpoctoe
BeniecTBo. O30H — ayuioTpoIHas
MoaH(UKaIHs KHCIOpOoa.

https://resh.edu.ru/subject/29/8/

24

Crioco6bl oy4eHus: KUCIOpoa B
nabopaTopuu u
MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIOPO/ia B IPUPOJIC.

https://resh.edu.ru/subject/29/8/

25

OKcHIEL

https://resh.edu.ru/subject/29/8/

26

TennoBoit 3pdexkT XUMUYECKOM
peakuuu, TEPMOXHUMHYCCKHE
yYpaBHEHHSI, IK30-

Y DHJIOTCPMUYCCKUE PEAKIIHH.

https://resh.edu.ru/subject/29/8/

27

[TpakTtuyeckas padora:

Ne 3. Tlonyuenue u cobupanue
KHCIIOPOAa, U3yueHHE ero
CBOMCTB.

2.2 Bonopoa. ITonsiTre 0 KMCIOTax U COMSX.
KonmnuectBo gacos -8
[TpakTHyeckux pabdor -1

28

Bomopon — anemeHT M Impoctoe
BEILIECTBO.

https://resh.edu.ru/subject/29/8/

29

Haxoxnenne BOZIOpOAA B
IIPUPOJE, ¢uznueckue nu
XUMHYECKHE CBOMCTBA.

https://resh.edu.ru/subject/29/8/

30

[Tpumenenue u CIocoObl
NOJIy4EeHHUs BOJIOPOJIA.

https://resh.edu.ru/subject/29/8/

31

Kucnotel.

https://resh.edu.ru/subject/29/8/

32

Conn

https://resh.edu.ru/subject/29/8/

33

MouisipHblii 00BEM ra3oB.

https://resh.edu.ru/subject/29/8/

34

PacuéTnl o XUMHUYECKUM
YpaBHEHUSIM.

35

[TpakTrueckas pabora:
Ne 4. Tlomyuenue u coOupaHue
BOJIOPO/Ia, U3YYEHHUE €r0 CBOMCTB.

2.3 Bopna. PactBopsl. [ToHsTHE 00 OCHOBaHHMSIX.
KonnuecTtBo yacos -5
[TpakTnyeckux pabdor -1

36

Boma. Oxpana BOJHBIX PECYpCOB.
Kpyrosopot BojibI B ipupoe.

https://resh.edu.ru/subject/29/8/

37

XUMHYECKHE CBOMCTBA  BOJBI.
OcHoBaHUs.

https://resh.edu.ru/subject/29/8/

38

PactBOpBHI.
MaccoBas 1oiss BemiectBa B
pacTBope.

https://resh.edu.ru/subject/29/8/




39

PactBopumocTs. HachlineHubie u https://resh.edu.ru/subject/29/8/
HEHACHIIIEHHEBIE PACTBOPEI.

40

[lpaktuyeckas  pabora  NoS.
[TpuroroBneHne pacTBOPOB

C ONpeAcIEHHON MacCOBOM JT0JEN
pacTBOPEHHOIO BEUIECTBA.

2.4 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COCTUHEHUI.
KonnyectBo yacos -12.
[TpakTnyeckux pabot-1, KontponsHsix pador - 1

41

Knaccugukaius HeOpraHHYeCKuX https://resh.edu.ru/subject/29/8/
COCIMHEHUN

42

Oxcuapl, HX  KJIaCCH(pHKALHS https://resh.edu.ru/subject/29/8/
XMMHYECKHUE U CBOMCTBA

43

OcHoBaHus, UX Kiaccu(UKaius u https://resh.edu.ru/subject/29/8/
XMMHYECKHE CBOMCTBA

44

Kucnorsl, ux kimaccudukanus u https://resh.edu.ru/subject/29/8/
HOJTyYEHHE.

45

XUMHUYECKUE CBONCTBA KHCIIOT https://resh.edu.ru/subject/29/8/

46

Coimu, wux KIacCUPUKAIMI | https://resh.edu.ru/subject/29/8/
HOJTyYCHUE.

47

XUMHYECKUE CBOMCTBA COJICH https://resh.edu.ru/subject/29/8/

48

['eHeTryeckast  CBSI3b  MEXKIY https://resh.edu.ru/subject/29/8/
KJ1accamMu HEOPraHMYECKUX
COCIMHECHUM.

49

Pemienne pacdeTHbIX 3agad 1o
YPaBHEHHUSAM XUMHYECKHUX
pEeaKuuu.

50

[TpakTiueckas pabota

Ne 6. Pemenue
SKCIIEPUMEHTANIBHBIX  33Jay [0
TeMe «BakHenIme Kiracchl
HEOPTraHUYECKUX COCTMHEHHI.

51

O6o06menne 1o  pasgeny 2
«Baxuaeniue MPENCTABUTEIN
HEOPraHWYECKUX BEIIECTBY

52

KonrponsHas pabGora Ne2 mo
pazueny 2 «Baxwueimme
IIPEJICTABUTENIN  HEOPTraHUYECKHUX
BEIIECTBY

Pasnean 3. llepunoanueckuii 3akon u [lepunoanyeckasi cucreMa XMMHUYECKHX 3j1eMeHTOB /1.
N. MengeneeBa. CrpoeHue aroMoB. XumH4Yeckasi CBA3b. OKHCIMTEILHO-
BOCCTAHOBHMTEJIbHBbIE peakuu (16)

3.1 Ilepnogmuecknii 3axkoH u Ilepmoandeckas cucrtema XMMHYECKUX 3ieMeHToB JI. U.
Mengeneesa. CTpoeHue aroma.
KonnuecTtBo yacos -7

53

EctectBennbie cemeiicTBa https://resh.edu.ru/subject/29/8/
XUMHAYECKHX JJIEMEHTOB.
AMOTEpPHOCTS.

54

[MTepuoanueckuii 3aKOH. https://resh.edu.ru/subject/29/8/
Ilepuoanueckas

CUCTEMa XUMHUYECKHUX JIEMEHTOB
JI.1. MenpeneeBa.




55

OcHOBHBIC CBCIACHUA O CTPOCHHUU
aTOMOB

https://resh.edu.ru/subject/29/8/

56

Crpoenue AJIEKTPOHHBIX
000J104EeK aTOMOB

https://resh.edu.ru/subject/29/8/

57

XapakTepucTuka JJIEMEHTA
MeTajula [0 €ro IMOJ0XKEHUIO B
IIEPUOIUYECKON CUCTEME

https://resh.edu.ru/subject/29/8/

58

XapaKTCpI/ICTI/IKa DJICMCHTAa
HEMCTallIa 110 €ro IOJOXXCHHUIO B
HCpHO,I[I/I‘{eCKOﬁ CUCTEME

https://resh.edu.ru/subject/29/8/

59

3HaueHue [Iepunonnueckoro
3aKoHa u ITepuoanueckoit
CHCTEMbI XMMHYECKUX JJICMCHTOB
JUTSL pa3BUTHS HAYKU U
npaktuku. M. Mennenee —
YUEHBIN U Tpa)IaHUH.

https://resh.edu.ru/subject/29/8/

3.2 Xumuueckas cBs3b. OKHCIUTEIBHO- BOCCTAHOBUTEILHBIE pEaKuuu.

KonuyecTBo uacoB 9
KoHTposibHBIX paboT -1

60

XuMuyeckas CBSI3b.
MeTtannnuyeckas ¥ HOHHASI CBA3b.

https://resh.edu.ru/subject/29/8/

61

KoBanenuTtHas cBsI3b

https://resh.edu.ru/subject/29/8/

62

KoBanenTHas IoJsipHasda u
HCIOJISIPHOA CBA3b

https://resh.edu.ru/subject/29/8/

63

CreneHn
OKUCJIEHU. OKuciImTenm U
BOCCTAHOBUTEIN

https://resh.edu.ru/subject/29/8/

64

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.

https://resh.edu.ru/subject/29/8/

65

Pemenne 3amau Ha cocTaBieHHE
OKHUCIIUTENBHO-
BOCCTAHOBUTEJILHBIX PEAKIINM.

66

O6oOmenne mo  pazgeny 3
«Ilepnognueckuit 3aKOH Hu
Ilepnonnueckas cucrema
XUMHYECKHX »3neMmeHtoB [[. H.
MenneneeBa. CTpoeHHE aTOMOB.
Xumudeckas CBA3b.  OKHUCIIUT.-
BOCCTAHOBHUTEIIbHBIE PEAKIIUN

67

KonrponsHas pabora Ne3 1o
pazaeny 3 «llepuonnueckuii
3akoH u [lepuomuyeckas cucrema
xumMuueckux ajementoB JI. W
MenneneeBa. CTpoeHHe aTOMOB.
Xumuueckass cBA3b. Okuci. -
BOCCTAHOBUTEJIbHBIE PEAKIIUU

68

Ananuz pe3yJIbTaToOB
KOHTPOJIbHOM paboTHL.
ITonsenenue UTOTOB.




KAJIEHAAPHO - TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC

Tema ypoka Jara n3yuenus

DNEeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTeIIbHBIE PECYPCHI

Pa3nenl. BemecTBo u xumuieckne peakinuu (18 yacon)

1.1 IloBTopenwue u yray6ieHue 3HaHUH OCHOBHBIX pa3/IesioB Kypca 8 Kiacca

KomnnuectBo yacoB -5

Ilepnonnueckuit 3aKOH.
[Tepuonnueckas cHCcTEMa
XHUMUYCCKHX DJIEMECHTOB

J.. Menneneena.

https://resh.edu.ru/subject/29/8/

Crpoenue  BelecTBa: BU/IbI
XUMHYECKOU CBSI3H.

https://resh.edu.ru/subject/29/8/

TuIbl KPUCTATIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BeEIIIECTBa
oT THIIA KPUCTaJUIMYECKOU
pEeMIETKH U BHUJA XHUMHYECKOH
CBSI3H.

https://resh.edu.ru/subject/29/8/

Knaccudukanus HeopraHn4eCcKux
BEIIIECTB U UX HOMEHKJIATypa

https://resh.edu.ru/subject/29/8/

I'eneTnueckas CBA3b
HCOPTaHNYCCKUX BCIICCTB.

https://resh.edu.ru/subject/29/8/

2.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIIUMA
KonnuectBo yacos -4

Knaccudukanms XUMHAYECKUX
peakui o pa3IM4HBIM
OCHOBaHMSIM

https://resh.edu.ru/subject/29/9/

[lonsitue o karanuze. CKOpOCTh
peakuuu. XHUMUYECKOE
pPaBHOBECHE.

https://resh.edu.ru/subject/29/9/

@DaKTOPBL, BIUSIOLIUE HA CKOPOCTh
XUMUYECKOU peaxuuun u
IIOJIO’KEHUE

XUMHUYECKOI0 PaBHOBECHSL.

https://resh.edu.ru/subject/29/9/

CocraBneHnue ypaBHeHUI
OKHCIUTEIHbHO-BOCCTAHOBUT.
peakuuii ¢  HUCIOJIb30BAHUEM
METO/1a AJIEKTPOHHOI0 OajaHca.

https://resh.edu.ru/subject/29/9/

1.3 Dnextponurnyeckas aucconnanys. XUMUYECKUE PEAKIIMU B pacTBOpax

KonunyectBo yacos -9
KonTponbubie paboTs -1

10

Teopus 2AEKTPOTUTUYECKON
JVICCOITHAIINH.

https://resh.edu.ru/subject/29/9/

11

Peakumu ~ woHHOro  oOMeHa.
VYcenoBuss npoOTEKaHUs peakuui
HMOHHOT0 OOMEHa.

https://resh.edu.ru/subject/29/9/

12

XUMHYECKHE CBOMCTBA KHCJIOT
KakK 2JIEKTPOJIUTOB

https://resh.edu.ru/subject/29/9/

13

XUMHYECKHUE CBOMCTBA
OCHOBAHMH KakK AJIEKTPOJIUTOB

https://resh.edu.ru/subject/29/9/

14

XUMHYECKHE CBOWCTBA COJIEU KakK

https://resh.edu.ru/subject/29/9/




JIEKTPOJIUTOB

15

KauecTBeHHEIC PE€aKMu Ha MOHEI.

https://resh.edu.ru/subject/29/9/

16

ITonsaTHE 0 ruponH3€e cConen

https://resh.edu.ru/subject/29/9/

17

O6obmenne mo  pazgeny 1
«BemecTBo u XUMHYECKHE
PEaKIIII

18

Kontponbnas pabora Nel mo
pazmeny 1 «BemectBo  u
XUMHUYECKHE PEaKIIUU»

Pasnen 2. Hemera/uibl M UX coenHeHus1 (26 yacoB)

2.1 O6mas xapakTepucTuKa XUMHIeCKuX 31eMeHTOB VIIA-rpynmel. ["amorensl

KonuuecTtBo ypokos -4
ITpakTrueckux pador 1

19

Ob6mas XapaKTepUCTHKA
anemeHToB  VIIA-rpynner —
raJIOTEHOB

https://resh.edu.ru/subject/29/9/

20

COGI[I/IHGHI/IH TraJIOrCHOB

https://resh.edu.ru/subject/29/9/

21

[enictBre xnopa u
XJIOPOBOJIOPOJIa HAa  OpPTraHHU3M
yejoBeKa. BaxHenme XJopuabl
1 X HaXOXKJIEHHUE

B [IPUPOJIE.

https://resh.edu.ru/subject/29/9/

22

[TpakTrueckas pabota

No  2: TlomydyeHnue  coJsiHOM
KHCIIOTHI,

U3y4yeHue e€ CBOMCTB.

2.2. O6uas xapakTepuCTUKa XUMHUUECKUX JIEMEHTOB V

KonuuectBo yacos - 6

[A-rpynnel. Cepa u €€ coequHeHus

23

Ob6mas XapaKTepUCTHKA
aneMeHToB  VIA-rpynmel —
xanpKoreHoB. Cepa

https://resh.edu.ru/subject/29/9/

24

CepoBos1opo.1 ¥ cynb(huabI

https://resh.edu.ru/subject/29/9/

25

OKCI/II[I)I CCPbI KaK NPCACTABUTEIIN
KHCJIIOTHBIX OKCHIOB

https://resh.edu.ru/subject/29/9/

26

Cepnas kucnora, pusndeckue u
XUMHUYECKHE CBOIICTBA.
IIpoMBINIIIEHHOE MTOTyYEHUE.

https://resh.edu.ru/subject/29/9/

27

Haxoxnenne ceppl u €€
coennHeHut B npupone. Comm
CEpPHON KHCJIOThI, KadyeCTBEHHAas
peakius Ha CyiIb(haT-uoH.

https://resh.edu.ru/subject/29/9/

28

XUMHUECKOe 3arpsi3HEHUE
OKpYyKaroleun cpeabl
COCTMHEHUSIMU  CEPBI, CIOCOOBI
€ro NpeJOTBPAIICHHUS.

https://resh.edu.ru/subject/29/9/

2.3 OOmas XapakTepUCTHKa XUMHUYECKUX 3JIeMEHTOB VA-rpynmsl. A3oT, ¢dochop U HX

COETUHEHMUS.
KonunyectBo yacos -7
[TpakTnueckux padot 1

29

Ob6mas XapaKTepUCTHKA
XUMUYECKUX  JJIEMEHTOB  VA-
rpynnsl. A30T

https://resh.edu.ru/subject/29/9/




30

Ammuak. Cojau aMMOHUS. https://resh.edu.ru/subject/29/9/

31

[Ipaktuueckass paborta Ne 3
«[Tonydyenne amMmmaka, U3ydeHUE
€ro CBOMCTB)

32

A30THas KUCIIOTa, e€ MOJTyYeHue, https://resh.edu.ru/subject/29/9/
busnueckue M XHUMHYECKHE
CBOICTBA

33

docodop, AJJIOTPOITHBIE https://resh.edu.ru/subject/29/9/
Mo aupHUKAITIT docdopa,
GusnuecKkre W XMMHYECCKHUE
CBOMCTBA.

34

Oxcun dhocdopa (V) u https://resh.edu.ru/subject/29/9/
docdopHas kucnora, GuU3NIECKUE
u XUMHNYECKUEC CBOﬁCTBa,
MOJIYYECHHE.

35

Wcnonp3oBaHne  HUTPATOB W https://resh.edu.ru/subject/29/9/
docdaron B KauyecTBe
MUHEpaIbHBIX yo0peHuil.
XuUMHYECKOE 3arpsi3HEHUE
OKPYKAIOIIEH CPEIbl.

2.4 O06mias xapakTepucTUKa XUMUYECKUX drieMeHToB [V A-rpynmel. Yriepona u KpeMHUi, U X
COETUHEHMUS.

KonuuecTtBo yacos -9

[TpakTuyeckue paboOThI -2

KoHTtpoisbHbIe paboThI -1

36

Oomast XapaKTepUCTHKA https://resh.edu.ru/subject/29/9/
JJIEMEHTOB IVA-rpynner.
Yraepoa. Kpyrosopot yriepoaa B
IPUPOJIE.

37

Oxcuapl  yriiepojaa.  YToJbHas https://resh.edu.ru/subject/29/9/
KUCIIOTA u e COJIH.
DKOJOrn4YecKue po0GJIEMBI,

CBA3aHHBIC C OKCHIOM YyIJepoaa
(IV).

38

[IpakTrueckas padoTa https://resh.edu.ru/subject/29/9/
Ne 4 «Ilomyuenue yriaekuciaoro
rasa, u3y4eHHe ero CBOUCTB»

39

[TepBoHaYaNbHbIE TOHSATHUS https://resh.edu.ru/subject/29/9/
00 OpraHMYecKNX BEIIeCTBaxX Kak
0 COEIMHEHHUSX yriepoja (MeTaH,
9TaH, ATUJIEH, AlleTUJIEH, 3TAHOI,
[JIMIEPUH, YKCYCHas KHCIOTA).
[Ipuponuseie VUCTOYHUKHU
YTJIEBOAOPOIOB.

40

[MTousTHEe 0 OHMOJIOTHYECKH https://resh.edu.ru/subject/29/9/
BRXHBIX  BEIIECTBAX:  JKUPAX,
Oenkax, yriaeBojax — U UX pojid B
JKU3HH YEI0BEKA.

41

KpemHuii ©u ero coeauHeHHs. https://resh.edu.ru/subject/29/9/
CuyiMKaTHas IPOMBIIIIICHHOCTb.

42

[lpaktuyeckas pabora Ne 5.




Pemienne  3KCIepUMEHTaIbHBIX
3a7a4 0o TeMe «Baxuelinine
HEMETAJUIbl U UX COEIUHEHUS

43

O6oOmenne mo  pazgeny 2
«HeMeTraiuiel 1 UX COeIMHEHUS»

https://resh.edu.ru/subject/29/9/

44

KonTponbhast padora no pazneny
2 «Hemetanibl ¥ UX COCTUHEHUSI

https://resh.edu.ru/subject/29/9/

Paznen 3. Merayujibl 1 uX coequHenus (21)

3.1 OO0mume cBoOiicTBa METAJUIOB
KonnuectBo yacos - 4

45

Obmas XapaKTepUCTHKA
XUMHYECKHX 3JIEMEHTOB —
METAJIJIOB.

https://resh.edu.ru/subject/29/9/

46

Du3nyeckrue CBOMCTBAa METAJIOB.

https://resh.edu.ru/subject/29/9/

47

XUMHUYEeCKHEe CBOMCTBA METAJII0OB

https://resh.edu.ru/subject/29/9/

48

[ToHsITHE O KOPPO3UU METAIUIOB,
OCHOBHBIE CITOCOOBI 3aUTHI UX OT
Koppo3un. CriiaBsbl.

https://resh.edu.ru/subject/29/9/

3.2 Baxneiinine MeTaliIbl U UX COETUHEHUS

KonuyectBo uacos -17
[TpakTHueckux padbor -2
KonrponsHas padora -1

49

[llenounble MEeTaJIbI: TIOJIOKCHHUE
B Ilepmoaguueckoir  cucreme
XUMHYECKHX 2neMmeHToB (..
Menpeneena, CTpOEHHUE 170:¢
aTOMOB, HAXOXKJICHHUE B IPUPOJIE.

https://resh.edu.ru/subject/29/9/

50

dusnueckue n XUMHUYCCKUC
CBOMCTBaA IICJIOYHBIX MCTAJIJIOB.

https://resh.edu.ru/subject/29/9/

51

OKCI/II[BI U TUAPOKCHUIBI HATPHUA U
KaJius. HpI/IMeHeHI/Ie MICJI0OYHBIX
MCTAJJIOB U UX COCI[I/IHCHI/II\/'I.

https://resh.edu.ru/subject/29/9/

52

[[lenoyHo3eMeNnbHbIE  METAJIIbI.
Marnuii 1 KaJabli: TTOJOKEHNE B
Ilepunonnueckoi cucreme
XUMHYECKUX IJIEMEHTOB

HA.N. MeHnneneeBa, CTpOCHHE HX
aTOMOB, HAXO0XJICHUE B IPUPOJE.

https://resh.edu.ru/subject/29/9/

53

duznyeckue n XUMHUYCCKUC
CBOIMCTBA MarHus u KaJIbII 1.

https://resh.edu.ru/subject/29/9/

54

Baxueimme coeqnHeHN KATBITHS
(okcun, TUIPOKCHU]L, COJIH).
JKEcTKOCTh BOJIEI.

https://resh.edu.ru/subject/29/9/

55

[TpakTudeckas pabota
Ne 6 «OK€cTkoCTh BOABI I METOIBI
€€ yCTpaHEHUsD»

https://resh.edu.ru/subject/29/9/

56

AJTFOMUHUI: TTOJI0KEHUE
B Ilepuognueckoit  cucreme
XuMUYecKkux anemeHntoB  J[.U.
MeHnneneeBa, CTpPOEHHE aToMa,
HAaXO0JXKJICHHE B MPUPOJIC.

https://resh.edu.ru/subject/29/9/

o7

dusznueckue " XUMHUUECKHE

https://resh.edu.ru/subject/29/9/




CBOMCTBA aJIIOMUHUS.

58

AmMdoTepHbIe CBOHCTBAa OKCHIA U
TUAPOKCHU A AJIFOMUHHA.

https://resh.edu.ru/subject/29/9/

59

Keneso. MIOJIOKEHUE B
Ilepuonnueckoi cucreme
XUMHUUYECKHX DJIEMEHTOB

JA.N. MenneneeBa, crpoeHue
aTOMa, HaX0XKJIEHUE B IIPUPOJE

https://resh.edu.ru/subject/29/9/

60

dusznueckue " XUMHUUECKHUE
CBOMCTBA JKeJie3a.

https://resh.edu.ru/subject/29/9/

61

Oxcuapl, THIPOKCUABI U COJIH
xkenesza (II) m xenesa (III), mx
COCTaB, CBOMCTBA U IOJIyYCHHUE.

https://resh.edu.ru/subject/29/9/

62

Pacuetnnie 3aJaun Ha
omnpejeiecHue  MacCoBOM  JI0JIU
BBIXOJa MMPOAYKTA, 10JI1 BEIIECTBA
C IIPUMECSIMU.

https://resh.edu.ru/subject/29/9/

63

[TpakTnueckue pabora Ne 7
Pemienne  sKcrnepuMEHTabHBIX
3amady 1o TeMe «Baxnemme
METaJUIBl M UX COCIMHCHUS.

https://resh.edu.ru/subject/29/9/

64

O6obmenne 1o  pazmeny 3
«MeTasibl ¥ UX COCTUHEHUS»

https://resh.edu.ru/subject/29/9/

65

Kontponbnass pabora Ne3 1o
pazmeny 3 «Merawiel M HX
COCIMHEHUS

https://resh.edu.ru/subject/29/9/

Pasnen 4. Xumus u oxkpyxawomas cpeaa (3 yaca)

66

BemectBa u  marepuanel B
MMOBCETHEBHOH KU3HH YEJIOBEKA.

https://resh.edu.ru/subject/29/9/

67

be3onacHoe UCIIOJIb30BAHUE
BELIECTB U XMMUUYECKUX PEAKIIUIL B
obiTy. IlepBas momomb npu
XUMHYECKHUX 0K0Tax u
OTpaBJICHMSIX.

https://resh.edu.ru/subject/29/9/

68

XuMH4YECKOe 3arpsi3HEHUE
OKpy>kKaroleu cpenbl. Ponbs xumuun
B PEIIEHUH  IKOJOTHYECKUX
npobJeM.

https://resh.edu.ru/subject/29/9/
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