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MOSICHUTEJBbHAS 3AITMCKA

[IporpaMma [0 XMMHUM Ha YpPOBHE OCHOBHOrO o0mero o6pa3oBaHus
cOcTaBlleHa Ha OCHOBe TpeOOBaHWE K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001Iero o0pasoBaHus, IMPeACTaBICHHBIX
B ®I'OC 00O, a Taxke Ha OCHOBE (peiepalbHOI padoYel MPOrpaMMbl BOCITUTAHHS
M ¢ ydéTOM KOHLEIIMK TperojaBaHusl y4eOHOro mnpeaMera «XHUMHUSA» B
oOpasoBaTesbHBIX opranuzanusx Poccuiickoit Menepanuu.

[Tporpamma 1o XuMHM AT TpeACTaBlIeHHE O LeNAX, oOlIed cTpaTeruu
OO0y4yeHMs, BOCIMTAHUS U Pa3BUTUS OOY4YaAIOUIMXCS CpPEeACTBAMU y4eOHOIo
npeaMera, ycTaHaBjIuBaeT  o0s3aTeNbHOE npeIMEeTHOE coziepKaHue,
MpeflycMaTpuBaeT pachpeneiieHHe ero Mo KiaccaM U CTPYKTYpHpOBaHHE II0
paszmenaM W TeMaM MpOrpaMMBbl MO XUMHUH, OINpesenseT KOJIWYECTBEHHBIE U
KayecTBEHHbIE XapaKTepPUCTUKH COJIep KaHus, pEKOMEHYEMYIO
[IOCJIE/IOBATE/IbHOCTD ~ M3YYEHHss XHUMHU C Y4ETOM  MEXKIPEIMETHBIX W
BHYTPUIIPEJIMETHBIX  CBA3€H, JIOTMKM Yy4eOHOro mporecca, BO3PacTHBIX
ocobeHHOCTel  OOydYarOImMXCsl, OMpeleNnsieT BO3MOXXHOCTH TIpeamMeTa  JUls
peanuzauuu TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOM
IporpaMmbl Ha ypOBHE OCHOBHOrO 0o0uiero o0pa3oBaHMs, a TaK)Ke TpeOOBaHUMN K
pe3yabpTaTam o0y4eHHMsi XMMUHU Ha yPOBHE LieJiel U3y4eHus IpeaMeTa i OCHOBHBIX
BUIOB Y4eOHO-IIO3HABATEJIbHOM S TeJIbHOCTH OOYy4arolerocs I10 OCBOEHHUIO
yuebHOTro cofepKaHusl.

3HaHWe XWMUHU CIYXXHUT OCHOBOH [uisi (DOPMHUPOBAHUS MHUPOBO33PEHUS
00y4arolierocs, ero MpeACTaBlIeHHH O MaTepUaJbHOM E€IMHCTBE MHpPA, BAXKHYIO
posb HUrparoT (opMHpyeMble XUMHEH Ipe/icTaBIeHUus O B3aWMOIIPEBPALLEHHUAX
SHEPruu U 00 SBONIOLIMU BEIIeCTB B NPHPOJE, O IMyTSAX pPEelIeHHs IIo0albHbIX
npobJieM yCTOWYHBOTO pPa3BHUTHs YEJOBEUECTBa — CHIPHEBOM, IHEpPreTUdecKoi,
MAILEBOM U 5KOJOTUYECKOM 6e30MacHOCTH, MPOOIIEM 31PaBOOXPAHEHHS.

N3yuenune XxuMun:

CIIOCOOCTBYET  peanu3aliil  BO3MOXKHOCTEM Uil CaMOpa3BUTHsS U
(dbopMHUPOBaHUS KYJIBTYPBI JTUYHOCTH, €€ 001Ied U (yHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHT BKJIaJI B ()OPMHPOBAHHE MBIIIJIEHAS U TBOPYECKHUX CHOCOOHOCTEH
O0y4arolmMxcsi, HaBbIKOB HMX CAMOCTOSATENbHOM y4eOHOW  [eATENBHOCTH,
SKCIIEPUMEHTAJIBHBIX M HCCJIe/IOBAaTeIbCKUX YMEHHH, HEeOOXONUMBIX Kak B
MOBCEIHEBHOM )KU3HU, TaK U B IPO(ECCUOHANIBHOM 1eATEeIbHOCTH;

3HAKOMUT CO CIeUM(PUKON HAyUyHOIrO MBILIJIEHUS, 3aKjIa/JblBa€T OCHOBBI
LIEJIOCTHOIO B3IVIsiia Ha €IMHCTBO MPUPOJILI U YelIOBeKa, SIBISETCA OTBETCTBEHHBIM
5TANnoM B (JOPMUPOBAHHUU E€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00y YaroIuXCs;




CHOCOGCTByeT qJDpMHpOBaHH}O OEHHOCTHOI'O OTHOIICHHA K €CTECTBESHHO-

HAyYHBIM 3HAHMAM, K IPUPOJIE, K YeJIOBEKY, BHOCHT CBOM BKJIAJ B 9KOJIOIUYECKOEe
obOpazoBaHue 00yUarOIUXCS.

Jlannble HampaBieHHs B OOyueHMHM XUMUHU OOECHEeUMBAIOTCS CIENU(UKOM
coJilepkaHus  y4eOHOro  mpeaMera, KOTOPBIA — SBJSIETCSl  MeNarorMYecKd
a/lalITUPOBAaHHBIM OTpa)keHHeM 0a30BOi HayKu XMMHUU HA ONpENeIEHHOM JTale eé
Pa3BUTHSL.

Kypc xuMuu Ha ypoBHEe OCHOBHOTO 00IIEero o0pa3oBaHWs OPUEHTUPOBAH Ha
OCBOeHHE 00YyYaroIMMHCS CHCTEMBI IepPBOHAYANBHBIX TOHSATHIA XUMHH, OCHOB
HEOPraHW4YeCKOM XHMHM M HEKOTOPbIX OTHENbHBIX 3HAYUMEX ITOHSTHHA
OpraHuYeCcKON XMMUH.

CrpykTypa colepxaHus MpOrpamMmbl MO XHUMHUU CHOPMHUpPOBAHA Ha OCHOBE
CUCTEMHOI0 mojxona k e€ m3ydeHuro. Coaep)kaHue CKIIQJbIBACTCS U3 CUCTEMBI
TIOHATHM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBbI IOHSATUN O XUMUYESRKON
peakiuu. O6Ge 95TH  CHCTEMBI CTPYKTYPHO OpraHM30BAaHBI MO  MPUHLMY
MOCJICI0BATENILHOTO Pa3BUTHs 3HAHUIM Ha OCHOBE TEOPETUYECKUX IIpeJICTaBIICHHU
pa3HOTO YPOBHS:

— @TOMHO-MOJICKYJISIPHOTO YYEHUS KaK OCHOBBI BCETr0 €CTECTBO3HAHMS;

— Ilepuonuyeckoro 3axona /1. 1. MeHzeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHS O CTPOCHHMH aTOMa U XUMHYECKOH CBSI3H;

— TIPEACTAaBIEHUH 00 OSIEKTPOJMTHUECKOW JUCCOLMALMMA BEIIeCTB B
pacTBopax.

Teoperuyueckue 3HaHMS pPACCMATPUBAIOTCS HA OCHOBE  SMITHPHYECKH
TIOJIyYEHHBIX ¥ OCMBICIIEHHBIX (D)aKTOB, Pa3BUBAIOTCS MMOCIEN0BATEIBHO OT OJHOIO
YPOBHSI K IPYTOMY, BBIIOJHSAS (yHKIMH OOBSCHEHHS U MPOTHO3MPOBAHUS CBOMCTB,
CTPOCHWUSI M BO3MOXKHOCTEH NMPAKTHYECKOIr0 NPUMEHEHHUS U MOJIyYeH s U3ydaeMbIX
BEILLIECTB.

OcBoeHue  MporpaMMbl 10  XUMHMM  CIIOCOGCTBYeT (GopmupoBanuio
[IPEACTABIICHUS O XMMUYECKOM COCTABJIAIONIEH HAyYHOW KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHO IIPUPO/IBI, IEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHHIO X METOIAM
MO3HAHUSI B Hayke. M3ydeHue XHMUHM NPOHMCXOAUT C NpHUBIICUCHHEM 3HAHUMU W3
paHee U3yqeHHbIX yqeOHBIX mpenmeros: «Okpyxkawommi mupy, «Bbuomorus. 5—7
KJIacCel» U «Pusnka. 7 xknacey.

Ilpu u3yyeHMM XUMHH IIPOMCXOLHT (hopMUpOBaHHE 3HAHMM OCHOB
XMMUYECKOH HAyKH Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, PAKTHYECKOM
ACATEIIBHOCTH Y€/IOBEKA M KaK OZIHOI'0 U3 KOMIIOHEHTOB MUPOBO#i KyJIbTYpHI. 3afaua
Y4EOHOro npesMera COCTOMT B OPMHPOBAHMH CUCTEMBI XMMHYECKUX 3HAHHM —
BOXHEHIIMX (aKTOB, IOHSTHH, 3aKOHOB 1 TEOPETHYECKUX TI0JI0KEHHII, JOCTYITHBIX
0000IIeHni MUPOBO33PEHYECKOT0 XapakTepa, S3bIKA HAyKH, B TPHOOIIEHUH K



Hay4YHbIM METOJaM INO3HaHMI IIpU U3y4YC€HUH BEIIECTB U XUMHYCCKHUX peaKHHﬁ, B

(GopMUPOBaHKH 1 Pa3BUTUH MO3HABATENBHEIX yMeHHUI U UX IPUMEHEeHHH B yue6Ho-
[I03HABATEILHOM ¥ yueOHO-HCCIeI0BATE/ILCKON NesITeIbHOCTH, OCBOCHUN TpaBHII
6e3oracHOTO OOpallleHus ¢ BEIEeCTBaMU B [TOBCEIHEBHOM KU3HU.

[Ipy M3yueHHM XUMUU HA YPOBHE OCHOBHOTO 00IIero 0Opa3soBaHMs BaXXHOE
3HaYeHHe NPUoOpeNny TaKue Leiu, Kak:

—  opMUpOBaHME HWHTEIUIEKTYalhbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caMO06PA30BAHMIO, COTPYIHUYECTBY, CAMOCTOATEIBHOMY NPUHSTHIO PElIeHHH,
CIOCOOHOMN amanTHPOBATHCS K OBICTPO MEHSIOIIMMCS yCIIOBUSM KU3HH;

—  HampaBIeHHOCTh OOy4YeHHs Ha CHCTEMATHYeCKoe  NPHOOLICHHE
o0y4alonmxcss K CaMOCTOSITEIbHON II03HABATE/IBHOM JIeSATeIbHOCTH, Hay4HBIM
MeTOaM IO3HaHHs, (POPMUPYIOIIUM MOTHBALMIO ¥ Pa3sBUTHE CMOCOOHOCTEH K
XUMUU;

— obecrieueHne yCIOBHiA, CIOCOOCTBYIOMINX IPUOOPETEHHIO 00y YaIOIIUMHUCS
OINBITa Pa3HOOOPAa3HOM HEeATeNBHOCTH, IIO3HAHHMA W CaMOIO3HAHMSA, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHLMH), UMEIOIMX YHHMBEPCAIbHOE 3HAYECHHUE JUIS
pa3IMYHBIX BUJIOB JAESITEIBHOCTH;

— ¢opmupoBanue o6Ield (YHKIMOHAIBHOW U €CTeCTBEHHO-HAyYHOH
rpaMOTHOCTH, B TOM 4YHCIe YMEHHH OOBSACHATH U OLCHMBATH SBICHUS
OKpPY KArolIero MUpa, WCIOJB3Ysl 3HAHUS U OIIBIT, IOJIyYEHHBIC NpPHU HU3YUCHUH
XUMUH, TPUMEHSATH UX [IPU PEICHUH TPoOieM B TOBCEIHEBHOM )KU3HU U TPYIOBOM
JEATEIIbHOCTH;

— (QopmupoBanue y 00ydaloUUXcs TyMaHUCTHYECKHMX OTHOIIEHM,
MOHUMaHMsI [IEHHOCTH XWMHUYECKHUX 3HAHUH JUISI BBIPAOOTKH 3KOJOTMYECKH
Hesnecoobpa3Horo ImoBeAeHHss B OBITY M TPYAOBOM JEATENBHOCTA B LEIAX
COXpaHEeHHs CBOETO 3/I0POBbS U OKPYIKAIOLIEH PUPOAHON CPEIbI;

— pa3BUTHE MOTHUBALMU K OOY4YEHHIO, CIIOCOOHOCTEM K CAaMOKOHTPOIIIO M
CaMOBOCIIUTAHUIO HA OCHOBE YCBOGHHS OOLIEYEIIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBHIOOpPY MPOQWMISI ¥ HANPABIEHHOCTH JaJIbHEHUIIEro
oOy4JeHwusl.

OO611ee YMCIIO YaCOB, OTBEAEHHBIX JIJIsI U3YUYEHUSI XUMHH Ha YPOBHE OCHOBHOTO
oburero obpaszoBanusi, cocrapisier 136 yacoB: B 8 kiacce — 68 4vacoB (2 yaca B
Hezeno), B 9 kiacce — 68 yacos (2 yaca B HeJlei0).




COJEP)KAHUE OBYYEHHSI

8 KUIIACC

IlepBoHauyaNbHbIE XHMHYECKHE OHATHS

[Tpenmer xumuu. Pons XUMUM B )KH3HM YesoBeka. XMMHUSI B CHCTEME HayK.
Tena u BemectBa. Pu3nyeckwe CBOWCTBAa BEIIECTB. ATPEraTHOE COCTOSHHE
BeiecTB. [loHsiTHe O MeTonax MO3HAaHUS B XMMHM. UMCThIE BeleCTBa W CMECH.
CnocoOsl pazzenenus: cMecei.

ATOMBI M MouleKynbl. XuMmudeckue sieMeHTbl. CHMBOJBI XUMHYECKHUX
a5ieMeHTOB. [IpocTsie U cioXkHBIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas (popmyia. BaneHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH
ITOCTOSIHCTBA cocTaBa BewlecTB. OTHOcUTenbHAs aToMHas Macca. OTHOCHTENIbHAS
MOJIEKyJIgspHast Mmacca. MaccoBas J0Jisl XUMUYECKOTr0 3JIEeMEeHTa B COeIMHEHNH.

Konnyectso BewectBa. Mok, MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YMCJIA CTPYKTYPHBIX €IUHHI] BellecTBa. Pacuérel mo dopmyiam
XUMHUYECKUX COCIMHEHUH.

Dusnyeckre ¥ XUMUYECKUE SIBJICHUS. XUMHUYECKas peakuus ¥ €& Mpu3HaKu.
3aKOH COXpaHeHWs MacChl BelIeCTB. XUMHU4eckue ypaBHeHus. Kmaccupukarms
XUMHYECKUX PeaKIMi (COeANHEHMS, Pa3JioKeHus, 3aMellleH s], 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IOCY/I0H, IpaBuiaMu paboTel B J1aOOpaTOpHH U
npuéMamu oOpalleHus ¢ 1abopaTopHBEIM 000PYIOBAHUEM, H3YYEHUE M OIMCAHUE
(uspyeckux CcBOMCTB 0Opa3lloB HEOPraHWYECKHX BEIECTB, HAOIIOACHUE
(rsndeckux (IIaBleHHE BOCKA, TasHUE JIbJa, PACTHPAHHE caxapa B CTYIIKE,
KUIIEHHE U KOHICHCAIMsl BOABI) M XUMHYECKUX (TOpEHHE CBEYH, MPOKATHBAHUE
METHOM IPOBOJIOKH, B3aUMOJIEHCTBHE Mella ¢ KMUCIIOTOM) sIBIIeHUM, HAOIoIeHHe U
ONMCaHWe MPHU3HAKOB MPOTEKAaHUS XUMHUYECKHX peakuuil (pasjoXeHue caxapa,
B3aUMOJICHICTBHE CEPHON KHUCJIOTHI C XJIOPHAOM Oapwsi, pasioKeHHe TUIPOKCH/IA
men (I1) mpu HarpeBanuu, B3aumoeiicTBre kenesa ¢ pactBopoM conu Menu (1I),
M3yYeHHEe CII0CO0O0B pas[eNeHHsl CMeceil: ¢ IOMOILIBI0 MarHuTa, (hUILTPOBAHKE,
BBIMIapUBAHUE, TUCTUILIALMS, XpoMaTorpadus, poBeieHHe OYUCTKH ITOBAPEHHOM
cond, HaONIOLEHHE W ONMCAaHHME  PEe3yJIbTaTOB TpOBEJIEHUsT  OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MacChl, CO3/JaHHE MOJeNed MOJeKy
(IIapocTepKHEBHIX ).

Bakuelimue npeacraBuTesn HeopraHH4ecKHX BeleCTB

Bosnyx — cmech rasos. CocraB Bozayxa. Kuciopon — sleMEeHT M IpocToe
BelecTBo. Haxoxnenue xucnopoma B mnpupose, (QU3MYecKHe M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Okcuubl. [lpumenenue kuciopoma. CrocoGbl
IIOJIy4CHUSA KHUCJIOpOJa B JlabopaTopud M IPOMBINIIEHHOCTH. Kpyrosopor
kuciopoa B npupoze. O30H — anmIoTponHas MoAU(GUKALUS KHCIOPO/A.



TernoBod 3(QQeKT XUMUYECKOH peaKiuH, TEePMOXMMHUYECKHE ypaBHCHMI,

3K30- M DHIOTEPMHUYECKHe peakiMu. TOINMBO: yroib M MeTaH. 3arps3HeHne
BO3/lyXa, yCUJIEHHe TapHUKOBOTO 3(deKTa, paspyLIeHHe 030HOBOIO CIIOs.

Boi0po1 — 3JIEMEHT U [TPOCcToe BelecTBo. Haxoxaenne Bo1oposia B Mpupoae,
(usMUecKHe ¥ XMMUYECKUE CBOMCTBA, IPHMEHeHKe, CII0Co0BI oy YeHus. KucioTsl
U COJIH.

Mounsipablit 00bEM razoB. Pacd€Thl 10 XUMHUECKHAM YPaBHEHUSIM.

dusryeckre CBOMCTBA BOABL. Boga Kak pacTBOpHUTENb. PacTBOPBL.
HachblllieHHble U HEeHAChIILEHHBIE pacTBOPbl. PacTBOpMMOCTH BEIIECTB B BOC.
MaccoBasi [0Jsl BelllecTBa B pacTBope. XUMHYecKue cBoHcTBa BOJbI. OCHOBAHHS.
Posib pacTBOPOB B NMPHPOJiE U B XKU3HU uenoBeka. KpyroBopor BOJEL B IIPUPOJE.
3arpsisHeHue NpUpoAHbIX BoA. OXpaHa U OYHCTKa MPUPOHBIX BOJI.

Kiraccudukarms Heopranmdeckux coepuHeruil. Oxcunpl. Knaccudukarms
OKCHIOB: cojieobpasyionme  (OCHOBHBIG, KHCIOTHBIE, aM(OTepHbIE) |
Heconeobpasyromye. HomeHknmarypa okcuaoB. Pusudeckue U XUMHYECKUE
cBoicTBa OKCHIOB. [TonyueHue OKCHIOB.

Ocuopanns. Kiaccupukanuss OCHOBaHMM: MIENOYN W HEPAaCTBOPHUMBIC
ocHoBaHus. HomeHknatypa ocHoBanuil. (Du3ndyeckue ¥ XMMHYECKHE CBOMCTBA
ocHOBaHUM. [TosyueHrue ocHOBaHUM.

Kucnorel. Knaccupukanus kucior. HoMmenknatypa kucior. Ousndeckue
XMMHUYECKHe cBoicTBa KuMcioT. Psyi axtuBHocTH MeraioB H. H. bexerosa.
Ilonydyenue KUCIOT.

Conu. Homenknarypa coneii. ®usndeckue ¥ XUMUYECKHE CBOMCTBA COJIEH.
[Tonyuenue conei.

[eHeTr4ecKas CBsI3b MEXIY KlacCaMi HEOPTaHWIECKUX COeIUHEHHM.

Xumuueckuu IKCnepumennt:

Ka4yeCTBEHHOE ONpeJieieHre COAePKaHusl KUCIOpoia B BO3/lyXe, I1OJy4eHHUE,
cobupaHue, paclo3HaBaHWe M W3y4YeHHEe CBOMCTB KHUCIIOpOJa, HabirojeHue
B3aMMOJIEWCTBUSI BEIECTB C KHUCIOPOJAOM MW YCJIOBHMS BO3HUKHOBEHMS W
npeKpalieHus ropenus (roxapa), 03HakoMIIeHUe ¢ 00pa3liaMy OKCHJIOB U OTIMCaHNe
UX CBOWMCTB, MOJy4YeHHe, COOUpaHMe, paclo3HaBaHUE M U3YUEHUE CBOMCTB
BOJIopo/ia (ropeHue), B3auMoeiicTere Bogopoja ¢ okcunom Meau (1) (Bo3moxHO
UCTIOJIb30BaHKe BUIeOMaTepHalIoB), HaOI01eHHe 00pa3IoB BEIECTB KOJIHYECTBOM
1 Momb, wuccienoBaHUe OCOOCHHOCTEH pacTBOPEHMsS BELIECTB C pa3Iu4HOM
PacTBOPUMOCTBIO, TIPUTOTOBJIEHHE PACTBOPOB C ONpe/elEéHHOW MacCcOBOM JOJIEH
pPacTBOPEHHOTO BEILECTBA, B3aMMOJEHCTBHE BOABI C MeTalUlaMd (HaTpueMm u
KanblieM) (BO3MOXHO WCIOJB30BaHWE BHEOMATEPUANIOB), HCCIEJOBaHKE
00pas3I0B HEOPraHUYECKUX BEIIECTB Pa3INYHbIX KIIACCOB, HAOJIOIEHNE U3MEHEHHUS
OKPAaCKH MHAMKATOPOB B PACTBOPAaX KUCIIOT U LIEJIOUEH, U3yueHUe B3aUMOICHCTBHS




oxcuma Meau (II) ¢ pacTBopoM cepHON KHUCIOTHI, KUCIOT ¢ METaJUIaMH, PeaKIii

HEUTpANU3alUH, TONyYeHHe HEepacTROPHMBIX OCHOBAHMH, BBITECHEHHE OIHOTLO
MeTalljla IpyruM M3 pacTBOpa COJIU, pellieHne SKCIIePUMEHTABHBIX 3aJ1a4 [10 TEME
«Baxneimue Kiaccel HEOPraHUYECKUX COEIMHEHWI.

Ilepuoauyecknii 3axkon wu Ilepuoauueckasi cHCTeMa XUMHYECKHX
asniemenToB /I, WU. Menpaeneepa. CrpoeHne aTtomoB. XHMHYECKAsi CBS3b.
OxucINTE/ILHO-BOCCTAHOBUTEILHBIE PeAKIHH

IlepBele TONBITKM KiTacCUDUKAIMKA XUMHYECKUX DIeMeHTOB. [loHaTHEe O
rpynmax CXOAHBIX 3JIEMEHTOB (IEJIOYHBIE H IIEJIOYHO3EMENLHBIE MeTasllbl,
rajoreHbl, MHEPTHBIE ra3kl). DJIEMEHThI, KOTOpble 00pa3yroT aM(pOTepHBIE OKCHIBI
U THAPOKCH/IBI.

Ilepuonnueckuii 3axoH. [leproaudeckas cucteMa XUMUIECKHUX 3JeMEHTOB /I,
M. Menneneesa. KoporkonepuonHas u JumHHONEpruoaHas hopms [leproguaeckoit
CHUCTEMBI XHMMHYeCKUX osnemMeHTOB JI. WM. Menneneesa. Ilepuonasl u rpynmnisl.
DuU3UYECKUH CMBICI IOPSAKOBOTO HOMEPA, HOMEPOB MEPHO/A U I'PYIIIbI dIeMEHTA.

Crpoenue aromoB. CocraB atoMusbIx siuep. M3orornsl. Dnexrponsl. CTpoeHue
DJICKTPOHHBIX  000J09eK aToMoB  repBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepuopnyeckoit cucremsr JI. M. Menneneepa. XapakTepUCTUKA XHMHYECKOTO
SJIEMEHTA 110 ero 1noJokeHuio B [lepuonnueckoii cucreme J1. Y. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHMsSI pPajuyca aTOMOB XHMHYECKUX BJIEMEHTOB,
METAJUTMYECKUX U HEMETAJNTINYECKHUX CBOMCTB 110 TPyIIaM U TIEpPUOIaM.

3nauenue [eproandeckoro 3akona u IlepHoaNYeCcKOil CHCTEMBI XUMHUYECKHX
SJICMCHTOB Ul pa3BUTHsI Hayku W npaktukd. [I. Y. MenneneeB — yuéHslii u
IpaKIaHUH.

Xumudeckas cBs3b. KoBajneHTHas (MOJApHAS ¥ HEMONSPHAS) CBS3b.
OJEKTPOOTPULIATENIBHOCTH XUMUYIECKUX JIeMeHTOB. VIOHHAs CBSI3b.

Crenerb  oxucnenus.  OKHCIUTENLHO-BOCCTAHOBHTENbHbIE — PEaKLHH.
IIporuecchl okueienus 1 BoccTaHoBIeHNs. OKHCIUTETN H BOCCTAHOBHTEIH.

Xumuueckuii 3kcnepumenm:

U3yueHre o0paslloB BEIIECTB METAIOB M HEMETaJUIOB, B3aWMOJIEHCTBHE
HIPOKCHA LIMHKA C pPacTBOpaMM KHCJIOT W ILEeJOYel, NPOBEIeHHEe OIIBITOB,
WUIIOCTPUPYIOIIMX  TIPHMEPbl  OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKiui
(ropeHue, peaKiuy pasiokKeHHsl, COeIUMHEHISL).

Mesrcnpeomemnvie censu

Peanuzamus mexnpenMeTHbiX CBs3el MpH H3yYeHHH XUMHH B 8 KIAcce
OCYHICCTBISICTCS 4Yepe3 HCIONb30BaHME KaK OOIIUX eCTeCTBEHHO-HAYYHBIX
MOHATHH, TaK U NMOHSATHUH, SBISIOLIMXCS CUCTEMHBIMHU JUIS OTAENbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.




OO61Me ecTecTBEHHO-HAYUHbIE TTOHSATHS: Hay4HBIH (akT, rumoresa, Teopus,

3aKOH, AHANM3, CHHTE3, KIacCHUKAIMS, TNepHOTUYHOCTh, HADMOMeHue,
3KCIIEPUMEHT, MOJETMPOBaHUe, U3MEPEHUEe, MOJIEIb, SIBJIeHHUE.

Du3KKa: MaTepHsi, aTOM, SJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIH, H30TOIIbI,
paIMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUIECKHUil 3apsil, BEILECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEINeCTBa, ra3, (QHU3MYECKUE BEIHYMHBI, €IUHHULIBI
H3MEPEHHs, KOCMOC, IIaHeThl, 3BE3 /11, ConHILE.

Bbuonorus: poTocunTes, Abixanue, Guochepa.

['eorpacdus: atmocdepa, rupochepa, MUHEpallbl, FTOPHBIE IOPO/bL, IT0JI€3HbIE
HCKOTIaeMble, TOILIMBO, BOAHbBIE PECYPCHI.
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IIJIAHUPYEMBIE PE3VJBTATHI OCBOEHMS IPOIPAMMBI IIO
XMMUM HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUS

JINYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHS IIPOrPaMMbl OCHOBHOTO — 0OIIEro
06pa3oBaHus JOCTHTAlOTCA B X0Je OOyYeHWs XUMHU B €IMHCTBE y4eOHOH H
BOCITUTATEIHHOMN JEATeIbHOCTH B COOTBETCTBUH C TPAAUIMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMU U JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMH, TPUHATBIMH B
oOllecTBe MpaBUIaMd ¥ HOPMAMH [OBEAEHHs H CHOCOOCTBYIOT MpoLeccam
CaMOITO3HAHMsI, CAMOPA3BUTHSI ¥ COLUATM3ALIUH 00y JarOIIUXCsl.

JIMUHOCTHBIE  Pe3yJbTaThl  OTPAKAlOT  TOTOBHOCTH  OOy4aroLIMXCH
PYKOBOJICTBOBATLCS ~ CHCTEMOW  IMO3UTHBHBIX ~LEHHOCTHBIX ~OpHMEHTAlUid U
paciIMpeHue OIlbITa AeSITeIbHOCTU Ha e€ OCHOBE, B TOM YMCJIEe B HACTH:!

1) naTpHOTHYECKOr0 BOCIIUTAHMSA:

[[EHHOCTHOI'O OTHOILIEHUSI K OTE€UECTBEHHOMY KyJbTYPHOMY, MICTOPUYECKOMY
U HAy4YHOMY HACJIEIHMIO, TTOHMMAaHUS 3HAYEeHUS XUMHUYECKOHM HAyKH B JKU3HU
COBpEMEHHOro 006IecTBa, CrocOOHOCTH BIIaleTh JOCTOBEPHOH MH(opmarmed o
IEPENOBBLIX JOCTYKEHMUSIX M OTKPBITHAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpOHCTBE MUpPa U OOLIECTBA;

2) rpakaaHCKOro BOCIUTAHMS:

MpeCTaBICHUs] O COIMAJbHBIX HOPMax WM MPaBHIaX MEXIMYHOCTHBIX
OTHOILUEHHUH B KOJUIEKTHBE, KOMMYHHMKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
I10JIe3HOMU, yueOHOUCCIeJOBATEeILCKOM, TBOPUECKON U APYTUX BUIAX JAEITEITBHOCTH,
FOTOBHOCTH K pPa3HOOOpa3HOM COBMECTHOW J€ATENbHOCTH IIPU BBITIOJHEHUH
yueOHBIX, [O3HABATEJIbHBIX 3aJ1a4, BBINOJHEHUM XUMUYECKHUX SKCIEPHMEHTOB,
CO3/[aHKU y4eOHBIX IPOEKTOB, CTPEMJIEHHUS K B3aUMOIIOHMMAHHUIO H B3aHMOITOMOIIIH
B IIpoliecce 3TON yueOHOM J1esaTelIbHOCTH, TOTOBHOCTH OLEHUBATH CBOE ITOBEJICHUE
U IIOCTYIIKM CBOMX TOBApHILUEH C IO3UIIMM HPABCTBEHHBIX U IIPABOBBIX HOPM C
Yy4ETOM OCO3HAHUsI ITOCIE/ICTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 NO3HAHUS:

MHPOBO33pEHUYECKHE IIPEJICTABIEHHsI O BeLleCTBE M XUMHYECKOW peaKluH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAyKHM M COCTaBJISIOLINE
OCHOBY /Ul IIOHMMaHMsl CYLIHOCTH HAay4HOW KapTHUHBI MHpPA, NpeACTaBIcHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI MPUPOJIBI, B3aMMOCBSI3SIX UeloBeKa C
IIPUPOJIHOM CPEeNOH, O POJIM XMMUU B MO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTe/IbHble MOTUBBI, HAIlpaBJIeHHbIC Ha [OJIy4Ye€HHE HOBBIX 3HAHHUH I10
XUMHH, HEOOXOAUMBIE IS OOBsICHeHHsS HaOJIOZaeMbIX TMPOIECCOB M SIBICHHUIA,
MO3HABATEIbHOM, MH()DOPMALMOHHON M YUTATENILCKOH KYJBTYpPhl, B TOM YHCIIE
HAaBbIKOB CaMOCTOSTENbHOW paboThl ¢ yueOHBIMH TEKCTaMH, CIPaBOYHOM




JINTepaTypol, JOCTYMHBIMH TEXHHYECKHMH CPeICTBAMU MH(OPMALMOHHBIX

TEXHOJIOTHH;

uHTepec K OOY4YeHHIO ¥ TO3HAHHIO, JHOOO03HATEILHOCTh, IOTOBHOCTH W
CocoGHOCTE K caMOOOPa30BaHMIO, IIPOEKTHOH M HMCCJIeI0BaTeIbCKOM
NEATENFHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBISHHOCTH M YPOBHS OOy4eHHS B
JlaJIbHEMIIIEeM;

4) popMupOBaHHUS KYJIbTYPbI 3J0POBbS:

OCO3HAHWE LEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOLICHHUSI K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3J0pOBbIM 00pa3 »KHM3HH, OCO3HaHHE MMOCJIEACTBUN M
HETIPUSTHE BPEIHBIX NPUBbIYEK (YIOTPeOICH s aJKOToMs, HADKOTHKOB, KypeHH),
HEeOOXOOUMOCTH COOJIFOJEHMS [paBuil Oe30MacHOCTH Npu  oOpalleHud ¢
XUMHYECKMMH BEIIeCTBAMHU B OBITY U peallbHOMN JKU3HH,

5) TpyAOBOro BOCIIMTAHHSA:

HUHTEPEC K MIPAKTHYECKOMY U3yUeHHIO IpoQecCuid U Tpyaa pasindHoro poaa,
yBasKeHHE K TPYY U pe3ysibTaTaM TPyA0BOH JeATeIbHOCTH, B TOM YHCJIe HA OCHOBE
NpPUMEHEHMSI  NpPEJMETHBIX 3HAHWI [0  XHMHH, OCO3HaHHBIH  BBIOOp
WHIMBUY AJILHON TPAeKTOPHUHU MPOAOIKEHNsT 00pa30BaHusl C yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMMUH, OOLIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH,
YCIELIHOM NpoecCUOHabHON JAEITENbHOCTH U Pa3BUTH HEOOXOIUMBIX YMEHUH,
FOTOBHOCTD aIalITUPOBATHCS B IPO(PECCUOHANBHOM Cpele;

6) 3K0JIOrNYeCKOro BOCIIUTAHMSA

9KOJIOTHYECKH LIeJIeco00pa3Hoe OTHOILECHUE K TIPUPO/Ie KaK HCTOYHUKY KU3HU
Ha 3emiile, OCHOBE €& CYLIECTBOBaHWS, NOHUMAaHWE IEHHOCTH 3JI0POBOr0 U
OesoracHoro obpasa JKW3HW, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
GU3HUECKOMY M TICHXHYECKOMY 3/0pOBBIO, OCO3HAHHME LEHHOCTU COOJIIO/IEHUs
npaBu 6€30MacHOro MOBeCHUs MPU paboTe C BEIIeCTBAMH, a TAK)KE B CUTYalHsIX,
YTPOXKAIOLIUX 3[JOPOBBIO U KU3HU JIIOIEH;

CIIOCOOHOCTH NMPHUMEHATH 3HAHUS, IOJIydYaeMble MPU U3yYEeHUH XUMUH, IJIS
pelienus 3a1ad, CBSI3aHHBIX C OKPY Kalolei NpUPOHOM Cpenou, il ITOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJIBTYpbl, OCO3HaHMS IJIO0QJIBHOTO  Xapakrepa
SKOJIOTMYECKUX IMPOOJIeM M IyTed MX pelleHHs] MOCPEJCTBOM METOJOB XHUMHH,
9KOJIOTHYECKOI0 MBILUICHHUS, YMEHUSI PyKOBOJCTBOBATECS UM B I1O3HABATEIILHOM,
KOMMYHHUKATUBHOW U COLIMAIILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe wMmeTampelIMeTHBIX pe3yJbTaTOB BBIJEISIOT 3HAYUMBIE UL
(hopmMupOBaHUS MUPOBO33pPEHMsI O0IIIeHayYHbIE TIOHSATHS (3aKOH, TeOpHs, IPUHLIUII,
runoresa, (akT, CUCTeMa, I[POLECC, OKCIEPUMEHT U JIpyroe.), KOTOpBbIE
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX y4eOHBIX MpeaMeTrax U IO3BOJISIIOT Ha
OCHOBE 3HAaHMM M3 3TUX INPEAMETOB (OPMUPOBATH IPEACTABICHUE O LICJIOCTHON




HAY4YHON KapTUHE MHUpa, U yHUBEPCaJIbHbIE YUeOHbIC ICHCTBUS (mo3HaBaTeNIbHBIC,

KOMMYHUKATHBHBIE, DEryJISTHBHBIE), KOTOPBIE obecreunBaoT (HOpPMHPOBAHHE
FOTOBHOCTH K CAMOCTOSTEIBHOMY IJIAHMPOBAHUIO ¥ OCYIIECTBIECHHIO YyYeOHOM
TESATEIBHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCaJIbHbIe yueOHble AelCTBHSI

Ba3soBbie JornyeckHe JedcTBus:

YMEHUS KCIIONB30BaTh INPUEMBI JIOTUYECKOTO MBIIUICHUS IMPH OCBOCHUH
3HAHUH: PAaCKPBIBATH CMBICI XUMHYECKUX MOHATHA (BBIACIATH MX XapaKTEpPHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C JPYTHMH IOHSTUSMH), UCIIONB30BATH
TOHSITHS TS OOBSICHEHUS OTACNBHBIX (haKTOB U SIBJICHUH, BHIOUpATh OCHOBAHUS
KPUTEPUH s KIACCH(DHUKALMM XUMUYECKUX BEIIECTB U XMMHMYECKHX PeaKiui,
YCTaHABJIMBATH NPUUMHHO-CIIEJICTBEHHBIE CBSI3M MEXIy OOBEeKTaMu H3ydeHHs,
CTPOWMTB JIOTHYECKHE PACCYXKASHHUs (MHLYKTHBHBIC, IelyKTUBHBIE, [0 aHAJIOTUH),
JeJIaTh BBIBO/IbI U 3aKJIFOUCHMS,

yMeHHe TIPUMEHSTh B IpOLEcce MO3HAHUS MOHATHS (TpeAMeTHble |
MeTarpeIMEeTHBIE ), CHMBONIMYECKUE (3HAKOBLIE) MOJIENIHU, UCIIONb3YEMbIE B XUMHUH,
IpeoOpa3oBBIBATh LIUPOKO MPUMEHSIEeMble B XUMHUK MOJICIIbHBIC NIPEACTABICHUS —
XAMUYECKHil 3HAaK (CHMBOJI dIIeMeHTa), XuMHu4eckas (opMmysa U ypaBHEHHE
XUMHYECKON peakiuy — MPU pellleHnr yueOHO-N03HaBaTe/bHbIX 3a/1a4, ¢ y4ETOM
STUX MOJENBHBIX IPEACTaBICHUN BBISBIATE W XapaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK U3ydaeMbIX 0OBEKTOB — XUMUYECKUX BEIECTB M XUMUYECKUX PEaKLni,
BBISIBJISATH ~ OOIME  3aKOHOMEPHOCTH, IPUYUMHHO-CIICICTBEHHBIE  CBA3M H
MPOTUBOPEUUS B U3y4aeMbIX IIPOLIECCaX U SBJICHUSIX.

Ba3oBble HcciiegoBaTe/IbCKue AeHCTBUA.

yMEHHE HCIIOJIb30BATh ITOCTABJIEHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA
MIO3HAHUS, & TAKXKE B KAYeCTBE OCHOBBI AJIsl (POPMUPOBAHHUS I'MITOTE3BI IO TPOBEPKE
NPaBUJILHOCTH BbICKAa3bIBAEMBIX CYKJICHUN;

npuobpereHre OMbITa MO IUIAHWPOBAHWIO, OPraHU3allid W MPOBEACHUIO
YUEHHYECKUX JKCIEPUMEHTOB, yMeHHe HabioJare 3a XOIOM IIpolecca,
CaMOCTOSTENBHO TPOTHO3UPOBATH €T0 Pe3yJbTaT, (HOpMyITHpoBaTh 0000LIEHHS U
BBIBOJ[BI 10 pe3yJIbTaTaM MPOBEAEHHOIO OIBITA, UCCIEOBaHUs, COCTABIIATE OTYET
O IpojeslaHHoM paborTe.

Pa6ora ¢ undopmanmeii:

yMEHME BBIOMpATh, AHAIU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIHIO
pasauYHbIX BUJIOB U (DOPM MPENCTABICHHUS, MTOIYYaeMyI0 U3 Pa3HbIX MCTOYHHUKOB
(Hay4HO-IONYyJISIpHAsl  JTUTepaTypa XHUMHYECKOro COJAEp)KaHHs, CIIPaBOYHBIE
nmocodus, pecypchl MHTepHeTa), KpUTHYECKM OIIGHMBATh IPOTUBOPEYMBYIO H
HEJIOCTOBEPHYIO HH(POPMaLUIO;




YMEHHE TIPUMEHATE Pa3JIMYHBIE METOABI M 3allpOCHI IIPHU TMOUCKE H 0T60pe

WHGOPMAIMY H COOTBETCTBYIONIMX MAHHBIX, HEOOXOAMMBIX IS BBHITONHEHMUS
YUeOHBIX M MO3HABaTEeNbHBIX 3a7au OTPeAeIEHHOTO TUIIa, TIPHOOpETEeHHE OIEITA B
00JlaCTH  MCIIONB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHH,
OBJIaJIEHUE KYIbTYyPOW aKTUBHOI'O UCIIOJb30BAHUS PA3IUYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOSITEIIBHO BBIOMPATH ONTUMAIBHYIO ()OPMY Tpe/ICTaBIeHUs] HHPOPMAIIUU U
WTIOCTPUPOBATh peIIaeMble 3aJlauél HECIOKHBIMH CXEMaMH, JuarpaMMaMHy,
ApyruMu (popMamu rpauku U MX KOMOUHAIIMSIMHU;

YMEHHE MWCIIONb30BaTh W AHAJIM3UPOBAaTh B IIpolecce Yy4uyeOHOW U
MCCIICIOBATENILCKON HEATENBHOCTH MHGOPMALIUIO O BIUSHUM TPOMBIILIEHHOCTH,
CEJIbCKOI'0 XO3S4MCTBA M TPAHCIOPTa Ha COCTOSHUE OKPYXKarolled NpUpOIHOM
Cpebl.

KoMmyHnkaTHBHBIE yHHBepcaJIibHbIe Y4eOHbIe IelicTBus:

YMEHHs 3a/1aBaTh BOIIPOCH! (B XOA€ Auajora v (W) JUCKYCCHUH) 10 CYLIECTBY
o0cykmaeMoOl TeMBl, (OPMYJIHPOBATH CBOU IMPEUIOKEHHS OTHOCHUTEIHHO
BBIITOJTHEHUSI IPEVIOKEHHOW 3a1a9H;

YMEHMSl  HPEeACTaBIsATbH  IIOJy4YeHHBIE  pe3yJIbTaThl  [1O3HABATENbHOU
ACATEIBHOCTH B YCTHBIX M IIMCbMEHHBIX TEKCTax; JeJiaTh I[Pe3eHTALUIO
pe3yNbTATOB BBINOJIHEHHUS XMMUYECKOIro SKcnepuMeHTa (J1abopaTOpHOIro OIbITa,
1abopaTOPHON pabOThI 10 UCCIIE0BAHUIO CBOWCTB BEILIECTB, y4eOHOr0 NMpoeKTa);

YMEHHUsI y4eOHOro COTpYJHHUYEeCTBA CO CBEPCTHUKAMH B COBMECTHOM
[I03HABAaTEJIbHOH ¥  MCCIE[O0BATENbCKOW  JEATebHOCTH IMPH  pElleHUH
BO3HUKAIOIIKX NpOoOJeM Ha OCHOBE yduéTa OOIMMX WMHTEPECOB M COIIACOBAHUS
no3uuui (o0cyxneHusi, OOMEeH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPAUHALIUS
COBMECTHBIX JIEHCTBHM, OMNpelNesieHHe KpPUTEpPHEeB 10 OLEHKe Ka4yecTBa
BBITTOJIHEHHOW pabOThl U APYTHE).

PeryaaTusnble yHuBepcaabHbie yuyeGHbIe AeiiCTBHS:

YMEHHE CaMOCTOATENBHO OMPEJENATh e AesATeNbHOCTH, IUIaHUPOBATS,
OCyIIECTBIIATb, KOHTPOJUPOBATH M IPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
AeATeIIbHOCTb, BbIOMpaTh Haubonee 3G dekTHBHBIE CIIOCOOBI pelIeHUs] YIeOHbBIX U
[IO3HABATENIBHBIX 3aJ/1a4, CaMOCTOSITEJIbHO COCTaBIATh MM KOPPEKTHPOBATH
NPEJUIOKEHHBIM QJITOPUTM  JICHCTBUEM TIpM BBIIOJHEHUH 3aJaHUi ¢ YYETOM
MOJTy4Y€HHsI HOBBIX 3HAHUH 00 M3yuyaeMbIX OOBEKTaxX — BEIIeCTBAX U PeaKIHsX,
OLICHUBATL COOTBETCTBHE IOJYYEHHOIO pe3yJibTaTa 3asBJICHHOW LEIH, yMEHHE
UCTIOIB30BaTh U aHAIM3UPOBATE KOHTEKCTHI, IIpeijlaraeéMble B YCIOBHH 3aIaHHM.

INPEAMETHBIE PE3YJIbTATBHI

B cocraBe mnpeaMeTHBIX pe3yNbTATOB MO OCBOGHHIO 00S3aTelIbHOTO
COACpKaHWs, YCTAHOBJICHHOIO JaHHOW (penepanbHON paboyeil NporpaMMoii,
BBIZICJISIFOT: OCBOGHHBIC OOyYalOLIMMUCS HAy4YHble 3HAHHS, YMCHHS W CIIOCOOBI




—

JNeHCTBU, cnenuduyeckue Uil npeaMeTHoW oOmacth  «XUMHS», BHUIBI

JIEATENbHOCTH  TI0  TOJYYEHHI0 HOBOTO  3HAHUS, €ro  HUHTepIIpEeTALHH,
MpeoOPa30BaHUIO U IPUMEHEHHUIO B PA3IHUHBIX YUeOHBIX W HOBBIX CUTYALIUSX.

K koH1y o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpakaTh C()OPMUPOBAHHOCTE Y 00YYArOIIUXCS YMEHHMIA:

* pacKpeIBaTh CMBIC]I OCHOBHBIX XUMHYECKHX IMOHATHN: aTOM, MOJIEKyJa,
XUMHYECKHUH DIIEMEHT, MPOCTOE BEIIeCTBO, CIOKHOE BEIECTBO, CMECh
(0mHOpPOIHAS M HEOJAHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIeKyJIsipHass Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAsS Macca,
MaccoBast 0JIsi XMMHYECKOT0 DJIEMEHTa B COSJUHEHUH, MOJIIPHBIN 00BEM,
OKCH/I, KHCJI0OTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTh, CTEIEeHb
OKHCJICHHS, XMMHYECKas peakuus, KiIacCHU(pHKaLMs peakiuil: peakiuu
COCNMHEHMS, PEeaKklUu pas3jioKEeHUs, peaklUud 3aMelleHus, peaKUuu
oOMeHa, 9K30- ¥ SHAOTEPMUYUECKHE peaKlUuH, TeII0BO# 3 (eKT peakiuu,
SAPO aTOMa, 3JICKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paInyC aTOMa,
XUMHUYECKasl CBsA3b, MOJSIPHASL U HEIOJIsIpHAs KOBaJEHTHAs! CBS3b, HOHHAS
CBSI3b, MOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJisI BellecTBa
(IIpolieHTHAS. KOHIIEHTPAIIUs) B PACTBOPE;

e WUIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHWMHYECKHX IIOHATHM U
[IPUMEHATH OTH IMOHATHS NIPH ONKUCAHUK BELIECTB U UX MPEBPaICHUN;

* HCHOJNb30BATh XHMHYECKYIO CHMBOJIMKY JUIS COCTaBieHHUS (QOpMy
BEILIECTB ¥ ypaBHEHUN XUMUYECKUX peaKi[ii;

* OIpPENeNsITh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTCIIEHb  OKHCIIEHHs]  DJIEMEHTOB B  OMHApHBIX  COEIMHEHHSX,
NPUHAMJICKHOCTE BEIIECTB K ONPEAeIEHHOMY KIIAcCy COEOUHEHHH I10
(opmynam, BHJ XUMHYECKOW CBsi3u (KOBAJIEHTHAS M HOHHAS) B
HEOPraHUYeCKUX COeIMHEHHSIX;

* packpeiBaTh cmbicn Ilepuomuueckoro 3akona J[. WM. Menneneena:
JAEMOHCTPUPOBATH IIOHMMAaHHUE IEPUOJUYECKON 3aBHCHMOCTH CBOMNCTB
XUMHYECKUX JJIEMEHTOB OT MX moJyiokeHus B [lepumopudeckoil cucreme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOIO Y4YeHHs, 3aKOHa ABOraapo;

* OIMCHIBaTh M XapakTepu3oearTh TabnuuHyro ¢(opmy Ilepuoguueckoit
CUCTEMbl XMMMYECKHX DJIEMEHTOB: pa3jidyaTh I[IOHATHUS «rJIaBHAS
noarpynmna (A-rpynma)» u «mno6ounast noarpymna (Bb-rpymnma)», mMansie u
OosbIlMe TEpPHOJIBI, COOTHOCHTH OGO3HAUEHMS, KOTOpPble HMEIOTCS B
Tabnuue «lleproguueckas cucTeMa XHMHYECKHX 3JIEMEHTOB . .
MenzieneeBay ¢ UHMCIOBBIMH  XapakTepPHCTUKAMH CTPOGHUS aTOMOB




XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YHUCIIO AIEKTPOHOB U

pacrpesieieHie UX 110 3JeKTPOHHBIM CIIOSAM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE 3JIEMEHThl, HEOpraHu4eckue BellecTBa,
XUMHUYEeCKHe peakiuu (M0 YHCIy M COCTaBy YUYacTBYIOIIUX B PeaKIuH
BEILECTB, I10 TeIIOBOMY (P deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOLIME XMMUYECKHE CBOWCTBA BEILECTB
pasIMYHbIX KJIACCOB, MOATBEPIKIAs ONUCAHUE IIPUMepaMu MOJICKYJISIPHBIX
YPaBHEHHI COOTBETCTBYIOLIMX XUMHUUYSCKUX PEaKLIMii;

IIPOrHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOT'O
COCTaBa, BO3MOXKHOCTH IPOTEKAHUS XUMUYECKUX TpPEBpalleHUl B
pa3iMYHbIX yCIOBUSIX;

BBIYMCIISATH OTHOCUTENILHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO [IOJIF0 XHMHUYECKOIo 3JieMeHTa II0 (QopMylie COeOUHEHMUS,
MacCcOoBYIO JOJIIO BEIlleCTBa B PACTBOPE, IIPOBOAUTE PACUETHI 10 yPaBHEHHIO
XUMUYECKON PEeaKIinu;

IIPUMEHSITh OCHOBHBIE OllEPallMi MBICJIUTEIIBHOM 1€ATeJIbHOCTH — aHAIU3 U
CUHTE3, CpaBHeHUe, o0oO0leHue, CUCTeMaTH3alMIo, KiacCU(UKAIHIO,
BBISIBJIEHUE TPUYMHHO-CIENCTBEHHBIX CBSI3€M — JJISl M3Yy4YEeHHs] CBOWCTB
BEIIECTB M XHUMUYECKHX peaklMid, eCTECTBEHHO-HAYYHbIE METOJIbI
TO3HaHMs — HaOIIOAEHMEe, W3MEpeHue, MOJENIUPOBaHUE, HKCIEPUMEHT
(peanpHBINA U MBICICHHBIN ),

CJIeZIOBATE ITpaBUJIaM IOJIb30BAHUS XUMUYECKOM TOCYI0M 1 TaOOPaTOPHBIM
oOopyloBaHMEM, a TaK)Ke I[paBHjiaM oOpalleHusi ¢ BELIECTBAMH B
COOTBETCTBMM C MHCTPYKIMSMU TIO0 BBITIOJIHEHHIO J1aOOpaTOPHBIX
XAMHYECKHX OTBITOB I10 [TOJIy4YE€HUIO U COOMpPaHUIO Tra3000pa3HBIX BEIIECTB
(BozOpoza M KMCIIOpOJia), NPUTOTOBIEHUIO PACTBOPOB C OINpEAeIEHHOM
MacCOBOM [07Iell PacTBOPEHHOIO BeIIeCTBa, IUIAHUPOBATH W IIPOBOJIMTH
XUMHUYECKHE 3KCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB IIENIOYEH U
KHCJIOT C MOMOIIBIO WHIMKATOPOB (JaKMyc, peHon(Taaent, MEeTHIOPaHK
U Ipyrue).
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"posepsienor, | 11 PoBepsiempe peamernrie ey
o Oﬁpamnmeﬂbmﬁ S 5 : Yiabrargy OCBOenpg OCHOBHoj}f

1

s MOTAPHLI} o6y XUMIICCKAS peartmg,

KIaccn(pmean g Peaknmit:  peagyyy COCRUHCHHS,  paakmmy |

P N0xenus, peagrmy SAMCIICHHS,  peakiyyy 00MEHa, 5K30-

SHIOTepMHYecKye Peakuum, remmopoi; s dexr Peakuunm, pacreop, |

M&_CE'_O?EIH ﬂf)f? _E?emecfé (MponenTHaY KOHHCHTPHHHH) B PacTﬂﬂpC :!

1.2 :I HHHIOCTDHﬁOBaTL B3aUMochs3b ocHoBmEg KHB&};HCCKﬁﬁUHﬂHﬁ ﬁ_-:

— 1 " " TIpEBpAIeRmi |

HCTIOJIb30BATE XHMHYeCKyTo CHMBOIIMKY JUIS COCTABIIEHMY hopmyr |

1.3
BCIICCTB U ypaBHeHuit Xumnveckuy peakumii
PACKpBIBATL  cMBICT  33K0HOB COXpaHCHHS Maccel Bemects, |
i
1.4 TOCTOHCTBA  ¢O¢TARA, ﬂTOMHO—MOHEKyHHpHQm YUCHHUS, 3aKOHA |
ABoraﬂpo
_“"_‘“L_ = —— = ~ . = I|
' OLPCNCTATE  BAICHTHOCTL  aTomoR 9JICMEHTOB B  OHMHApHBIX |
5

COCITHHEHHAX

KIACCH(DUIEPOBATE XUMUECKHe peakuuu (IO YHCIy W COCTABY |
1.6



1.8

1.9

1.10

2.1

2.2

2.3

2.4
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BBIYHCJISITE MAaCCOBYIO JIONIIO XUMHWYECKOI'O 3JIeMeHTa II0 d)opmyne

COCIHHCHHSI,

BBIMHCIIATE MACCOBYHO OJIIO BEIIIECTBA B pacTBOpE

IMPUMEHATh €CTECTBEHHOHAY YHbIE METOBI I03HAHMS — HAOIOEHHE,
M3MEPEHHE,  MOJCIMPOBAHHME,  SKCHEPHUMEHT  (peaibHBIl M

MBICTICHHBIH )

[To Teme: «Baxueiinme NPEACTaBUTEH HCOPraHHYECKHX BEIIECTBY

PaCcKpeIBaATE CMBICJ OCHOBHBIX XHUMHUYECKHUX TTOHSITHI: OKCH I,

KHCJIOTa, OCHOBAHHE, COJIb

OIIpeneNIATE MMPHHAIJICKHOCTE BEIIECTB K OHpe,E(CJIéHHOMy KJiaccy

COeIMHEHHI 110 popmytam

KJIaCCH(PUIIMPOBATH HEOPraHUYECKHE BELIECTBA

XapaKkTepH30BaTh (OHI/ICBII;Ein) obuMe XMMHYECKHe CBOMCTBa
BEIIECTB Pa3IHMYHbIX KJIACCOB, MOATBEPKAAs OLHMCAHHE MPUMEPAMH
MOJICKYJPHBIX ~ YPAaBHEHHH  COOTBETCTBYIOIIMX  XHMHYECKHX
peakuui

IPOTHO3UPOBATh CBOMCTBA BEINECTB B 3aBUCHMOCTH OT WX
KaueCTBEHHOI'0 COCTaBa, BO3MOMHOCTH TMPOTEKAHMS XUMHUYECKHX

NIPEeBPalCHUH B PA3IHYHBIX YCIOBUAX

CJICNOBaTh NpaBuilaM  IONB30BAHUS XHMHYECKOM mocylold u
1n1abopaTopHEIM 000PYAOBaHHEM, a TAKKe TPaBHIIaM obparnenus ¢
BEIECTBAMM B COOTBETCTBHHM C HHCTPYKLHSMH I10 BBITOJHEHHIO
1abOPAaTOPHBIX XMMHUYECKUX OIBITOB 110 HOMYUYCHUIO cobupanuio
ra3o00pasHEIX BEIIECTB (BOAOPOJA M KHCIOPOZA), IPUTOTOBJIEHHIO
PACTBOPOB  C  ONpe/en€HHON MacCoBOM IOJEH pPacTBOPEHHOTO
BCIICCTBA, IIAHUPOBATH M MPOBOAUTH XUMHYECKHE SKCIIEPHMEHTHI
IO pacro3sHaBaHHIO PACTBOPOB IIEAOYEH M KHCIOT C IIOMOIIBIO

HHIMKAaTOPOB (JIakMyC, (heHON(TATICHH, METHIOPAHK H APYyTHE)

IIPOBO/IMTE PacUEThI 110 ypaBHEHHIO XUMHUYECKOH peakiuu

[lo Teme: «Ilepuonnueckuit 3akoH u [Tepnonmyeckas cucrema

XOMHYeCKUX siieMeHTOB J[. M. Menneneena. Crpoenne aToMmoB.

XHUMHUECKas CBSI3b. 0KHC.T[HTeJIbHO-BOCCT&HOBHTEJ'IBHBIC pPEaKmumu»

PAaCKpbIBATE CMBICJI OCHOBHBIX XHMMHYECKUX ITOHSTHH! AOpO aromMa,

SJICKTPOHHBIH CJIOM aroMa, aTomHas OpOHTAb, panuyc aroma,
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3.6

3.7

8 KJIACC

Kon
1

1.1

1.2

XHMHYCCKas CBA3b, ITOJSIpHas H HETIONIApHAas KOBAJICHTHAs CBA3b, |

3JIEKTPOOTPULIATEIBHOCTh, HOHHAS CBSA3b, HOH, KATHOH, aHHOH, |

CTEIeHb OKHCIICHUS

KITaCCU(ULIUPOBATH XUMHUYECKUE DIIEMEHTHI - ;

OIHUCHIBATE U XapaKTepu3oBaTh Tadbamunyio Gopmy [Tepromuueckoit ‘

CHCTEMbl XMMHUYCCKHX OJICMEHTOB: Da3jMyaTh IIOHSTHS «TJIaBHAS |
| moarpynma (Arpynna)y u «nobounas moxprpymmna (Brpymma)y,
«MaJibiey U «OONBIINEY MEPHO B !

packpbiBaTh cMbici Ilepuognueckoro 3akona JI.M. Menneneera:

ACMOHCTPHPOBATL  ITOHUMAaHHE IIEPUOIUYECKON  3aBHCHMOCTH
CBOMCTB XUMHYCECKHX 3JIEMCHTOB 0T HMX ITOJIOMKECHHA B ‘

Iepuoauueckoii cucreme

COOTHOCHTE 0603Ha‘1€HHH, KOTOpPBIC UMEIOTCA B TabIuIE

«llepuonnueckas  cucreMa  XMMHYECKHX  HJIEMEHTOB J.N.

MeHﬂeHeeBa» C HHCJIOBBIMH XapakTEPHUCTHKaMU CTPOCHHSI aTOMOB

XUMHYCCKUX 3JIEMEHTOB (COCTaB M 3apsi sjpa, obliee 4YHCHo

SJICKTPOHOB M PacIpe/IeIeHHE HX 110 JIEKTPOHHBIM CIIOAM) |

OIIPEACNIATL  CTEHEHb OKHCIEeHHs] DJIEMEHTOB B 6HHapHBIX |

COCIHHCHH X

ONPEACIIATh BUJI XMMHYECKOH CBA3M (KOBAJCHTHAS W HOHHAs) B |

HCOPraHuYeCKUX COCIUHEHHIX

ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSI

IIposepsiemblrii j1eMenT comepsranus |
llepBoHavanbHble XMMUYECKHE TOHATHS |

' —
Ipenmer xumun. Posb XuMuM B XKU3HH yenoBexa. XHMHS B CHCTEME HayK. |
Tena u Bewrecta. Ousndeckue CBOMCTBA BEIIECTB, ArperaTtHoe COCTOSHHE |

BCIIECTB

[Tonsitie 0 MeToaX TO3HAHMS B XuMHK. YHCTEIE BerecTBa 1 cMecu. Criocobbl

paszie/ieHus cMeceit
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1,3
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ATOMBI M MOJEKYJbl. XuMU4YecKHe 3jieMeHThl. CHUMBOJBI XHMHYECKUX

3JIEMEHTOB. HpOCTbIe H CIOYKHEBIC BelHeCTBEL ATtomHO- -MOJICKYIISIPHOE YUCHHE

XHMquCKaﬂ (popmyﬂa BaneHTHOCTL aTOMOB XMMHYECKUX AJIEMEHTOB. 3aKOH
IIOCTOSHCTBA  cocraBa  BemlecTB. OTHOCHUTeNbHass aroMHas  Macca.
OTHOCHTENbHAS MOJIEKY/SIpHast Macca. MaccoBast JOJIsI  XHMHYECKOTrO

3JIEMCHTA B COEIUHEHUH

Komuyectso Bemecrsa. Monb. Mosnsipaast Macca. B3anMoCBsI3b KomuecTsa,

MAacCel U 4HCla CTPYKTYPHBIX €IMHHIL BellecTBa. Pacuérel mo dopmymam |

XUMHYECKHUX COSIMHEHUH

Dusnueckue U XMMUYECKHE SIBIICHHS. XUMUUECKas PEakius i ed IPH3HAKH.
3aKOH  COXpaHeHMS ~ MacChl  BEIIECTB.  XHMHYECKHE  yPaBHEHHSL.
Knaccupukanus — xuMuYeckux peakuuit  (CoemHHEHHSI, pasjioxKeHus,

3aMelleHnst, o0OMeHa)

XUMHYECKHH OKCIEPUMEHT: 3HAKOMCTBO C XHMHUECKOM IoCyaoH, ¢

IpaBuiamMu paboTel B 1aboparopuu 1 MpuéEMaMu 0GpaIeHust ¢ Ja60paTOPHBIM

obopynoBaHueM, W3yYeHHe M ONUCAHWE (M3UUECKHX CBOMCTB 06PasLoB |

HEOPraHW4eCKUX BewecTs, Habmonenue (usnveckux (TUIABIEHHE BOCKA,
TasHUC JIbJIA, paCTHPAHUE caxapa B CTYIIKe, KHIICHUE U KOHIEHCAIUS BOJIBI) U
XUMAYECKHX  (rOPEeHHe CBEYH, INpOKalIMBaHHE MEHOH  MPOBOJIOKH,
B3aMMOJICHCTBUE Mella ¢ KUCIOTOM) ABJIEHUH, HaOJIO[CHHE W ONHCAHHE
PU3HAKOB  NPOTEKAHHS XHMHYECKMX peakuui (pasnokeHue caxapa,
B3aNMOJICHCTBHE CEPHOH KHCJIOTHI ¢ XJIOPHAOM Gapus, pa3Io)KeHHe
ruapoxensia Meu(ll) npu HarpeBaHuu, B3anMOZEHCTBIE Kelesa ¢ pacTBOpPOM
com Meztu(1l), nsydenue criocoboB pasjienenns cMeceii (¢ IOMOIIBIO MarHmra,
(unpTpoBanue, BHIIApUBAHHE, JUCTHIUISIIS, Xpomarorpaus), poBeeHHe

OYHCTKH HOBapGHHOﬁ COJIH, HaﬁJIIO,[[GHHe H OIIHCaHUE Pe3yJIbTATOB

IIPOBECACHHS OIIBITA, HJITIOCTPUPYIOIIEI0 3aK0H COXpPaHCHHs MAacCChl, CO3IaHHe

MOZeJIel MOJIEKYJI (11aPOCTEPIKHEBBIX)
Bakueiiiue npecraBuTen HEOPraHHYECKAX BEIIECTR

Bosuyx — cmech rasos. Cocras Bosmyxa. Kucinopon — anemeHT u mpocToe

BemecTBo. Haxoxnenue xucioposa B npupose, (Gu3Hueckie U XMMAUECKHE

cBolicTBa (peakunu ropenus). Oxcuupl. IIpumernenne Kucnopoga. CrocoOs! |

MOJIyHEHUs KUCIOpo/ia B 1aboparopul ¥ MPOMBILUIEHHOCTH. Kpyrosopor

KkucnopoZa B nprpose. O30H — ajuIoTponHas MOAH(PHKAIHS KHCIOPOIa
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2.6

2.7

2.8

2.9

2.10

2.11

Tennosoit spext XuMHUUeCKOH peaKiuu, TEPMOXMMHUECKHE YpaBHEHHS,

5K30- M SHJI0TEPMUYCCKHE peakuuu. TOIUIMBO: Yyronb U MeTaH, 3arps3HeHne

BO3JlyXa, YCHIICHHE IIapHUKOBOI0 3(p(hexTa, pa3pylieHrHe 030HOBOTO CJIOS

Bogopor — sanement u npocroe BerectBo. Haxoxaenue BOZIOPOJIa B MpPHPOZIE, |
(usnuyecKkue W XUMMUYECKHE CBOMCTBA, IIPUMEHEHHE, CHOCOOBI TOMyYeHHUs. |

Kucmots 1 conmu

Mousipbiit 06BEM ra3oB. Pacu&Te! o XMMHYECKHM ypaBHEHHSIM

Ousnueckue cpoficTBA BOABL Boja Kak  pacTBOPUTENb. PacTBopsl. |
Hacbuuennplie 1 HeHAChILIEHHBIE PACTBOPEL PaCTBOPHMOCTB BELIECTB B BOJIC. |
MaccoBast jions BemecTBa B pacTBope. XHMHYECKHE CBOWCTBA BOJIBL
OcHoBanusi. Poss pacTBOPOB B MpUpOJE U B KU3HH YENOBEKA. Kpyrosopot |
BOZBI B IIpHpOJE. 3arpsasHeHHe MPUPOAHBIX BoJ. OxpaHa M OuUHMCTKA

IIPUPOJIHBIX BOJT ‘

Krnaccudukauus Heoprammueckux coeunenuit. OKCHIBL Knaccuduxanus

OKCHIOB: coneobpasyromye (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHEE) H

HeconeoOpasyromue. Homenknarypa okcusos. OU3HUeCKHe U XUMHYECKHE

CBOHCTBA OKCHIOB. [TonyyeHne okcuion ‘

OcHoBanmst. Kiaccudukaius ocHOBaHHM: ETOUM M HEPacTBOPUMbIE

ocHosanust. Homenkiatypa ocHoBauuii, Gu3nueckue 0 XUMHYECKUE CBOHCTBA

ocHoBanui. [lonyuenune ocnoBanuii

Kucnorsr Knaccudukanus kucnor. Homenxnatypa xucinor. ®usnueckue u

XHMHYECKHE CBOMCTBA KUCJIOT. Psiy aktuBHocTH MeTtamwioB H.H. Bekeroga.

[Tosyuenue kucior

Comn. Homenxiatypa coneit. dusnueckne # XMMAYeCKHe CBOHCTBA COJIC. |

[onyuenue coneit

I'enetnueckas cBsa3b MEXIY KlTaCCaMH HEOPraHUYEeCKUX COeNUHEHNH |

XUMHYECKHH  SKCHEPHMEHT: KadyecTBEHHOE ONpENICIIEHUE  COAepIKaHus
Kncnopoiia B BO3Jyxe, ojydeHue, coOMpanue, pacro3HaBaHue W H3ydeHHe
CBOMCTB KMCJI0PO/1a, HAOIIOEHIE B3aUMO/CIHCTBHIS BEIECTR C KHCJIOPOJIOM U

YCIIOBHS BOSHUKHOBEHHSI M IPEKpaILeHHs FOPeHHM (II0%Kapa), 03HAKOMIICHHUE C

o0pasinamMu OKCHJIOB H OILHCAHHE HX CBOMCTB, IIOJNyyeHHe, coOupaHue,

PACIIO3HABAHUE W M3YUEHHE CBOMCTB BOIOPoJa (rOpeHHe), B3auMoeiicTBIe

BOJIOpOJIa c OKCHJIOM meu(Il) (BO3MOXKHO HCIIOJIB30BaHHE

BHJIEOMATEPHAJIOB), HAOIIOIEHHE 00pasioB BEIIECTB KOJUIECTBOM | MOJIB, |

HCCIeloBaHke  OCOOCHHOCTEH  pacTBOPEHHsS  BELIECTB ¢ pa3M4HON
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3.4

3.5

PaCTBOPUMOCTBIO, MPHUTOTOBJICHHE PACTBOPOB C ONPEAEHEHHONW MAacCOBOM

JIONEH PACTBOPEHHOTO BEIIECTBA, B3AMMOJEHCTBHE BOABI ¢ METAJUIAMHE
(HaTpueM H KambiueM) (BO3MOIKHO MCIOJIb30BAHHIE BHJICOMATEPHAIIOB),
ONPENICIICHHE PACTBOPOB KHUCIOT H IIEJI0YEH ¢ IOMOIIBIO HHIMKATOPOB,
HCCIIE/IOBAHIE 00pA3LOB HEOPraHWYECKHX BELIECTB DA3IMUYHBIX KIIACCOB,
HaOJIOJICHUE M3MEHEHHS OKDPACKH WHIMKATOPOB B pacTBOpax KHUCIOT H
LiesIoyeH, u3yueHue B3aumoselctaus okcuna memu(Il) ¢ PacTBOPOM CepHO
KHCJIOTEL, KHCIOT C METaUlaMH, peakiuuil HeHTpaausaunuu, moJydeHue

HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OAHOI'0 METamma ApYyraM U3

pacTBoOpa COJIM, pelleHue OKCIICPUMEHTANIBbHBIX 3a1a4 110 TeMe «BakHeilmue |

KJIaCcChbl HEOPraHUYEeCKHUX COCAUHEHHIY

Iepnomueckuii 3axon u [epuonueckas CHCTEMa XUMUUECKHX HIEMEHTOR
J.A. Menneneesa. Crpoense aToMoB. XuUMHUeCKas cBsi3b. OKHCIUTELHO-

BOCCTaHOBUTEIbHbBIE PEAKITHH

IlepBble moneITKH KiaccHQUKALME XHUMHYECKHX 5eMeHTOB. [IoHSATHE O
PYIIIAX CXONHBIX 3JIEMEHTOB (ILUECIOYHBIE H IIENIOYHO3EMEIBHBIE METAIIBI,
TAJIOrCHEI, MHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPhe 00pasyroT am(oTepHsie

OKCHJIIbI K THAPOKCHIBI

[lepuonuueckuii 3axom. Hepmonmec_xasr CHCTEMa XUMHYECKHX C-)Hel\_/leHTOB
AN.  Menneneesa. Koporkonepuonnas wu JUIMHHOTIEpHOJIHAas  (DOPMBI
Ilepronuyeckoil CHCTEMBI XHMHYECKHX 3JIEMEHTOB .M. Menpeneena.
Ilepuoppr U rpynner. Ou3nyeckuil CMBICT HOPSAAKOBOTO HOMEPA, HOMEPOB

HepuoJa ¥ TPyl 3JIEMEHTa

Crpoenne atomoB. CocTaB aTOMHBIX snep. Visoronel. Dnexrponsr. CTpoeHne |

SJICKTPOHHBIX 000JI04eK aTOMOB TepBEIX 20 XUMHYECKHX 9JIEMEHTOB
lepuonuueckoit cucremsr JI.M. Menneneesa. XapakTepuCTHKA XMMUYECKOT0

DJIEMEHTA 110 €r0 TOJIOKEHHUIO B Hepno,unqecxon cucreme J[.1. Meunneneesa

?amr{omepﬂocm M3MCHCHHSL pajnyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
MCTAITHIECKHX W HEMETAIUTHYECKUX CBOMCTB [0 IPyNNaM M MEpHOIAM.
3uauenne [Tepuoanueckoro 3akoHa u Ilepropmyeckoit CHCTEMBI XHMHYECKHX
SJICMEHTOB VISl pasBUTHS HayKH W npakTukd. J[M. Menneneen — YYEHBIH U

rpaX<IaHuH

Xumuueckas cBasb.  KoBaieHTHas (moysipHast W HeENOJSpHAs) CBA3b.

SHCKT[I)OO'[‘ PHLATENBHOCTE XUMHYECKHX 3J1eMeHTOB. MonHas CBA3b



Crernenp OKUCIEeHHSL. OxuenuT CIIBHOBOCCTAHOBUTEIILHEBIC peaKIuu. Hpoueccm

3.6 |
OKHCJIEHHSI U BOCCTAHOBNIEHHs. OKHCIHMTENH U BOCCTAHOBHTEIH
XAMHYCCKUH IKCIEPHMEHT: H3ydeHHE OOpA3IOB BEIECTB METAUIOB H |
Th HEMETAJLIOB, B3aUMOJICHCTBHE TMAPOKCH/IA IIMHKA C PACTBOPAMH KHCIOT H

LHIenovei, TIPOBEIACHHE OIILITOB, HJUTIOCTPHPYIOIIHX HIPHMEPBI OKUCIIUTEILHO- |

BOCCTAHOBUTC/ILHBIX PeakIui (FropeHne, Peakliu PasIoKeH s, COeMHEHHNS)

ITPOBEPSIEMBIE HA OI'D IIO XUMHWU TPEBOBAHMUSI K
PE3YJIIbTATAM OCBOEHHMSI OCHOBHOI OBPA3OBATEJIBHOM
INPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUS

Kon ~ IIposepsiembie TpeGoBanus K NpeAMETHBIM pesyabraram

HpoOBePsieMOro 0a30B0r0 ypoBHSI 0CBOCHHUS 0CHOBHOIA o0pa3oBaTeiLHOI

TpedoBaHus IPOrpaMMel 0CHOBHOI0 0011ero o6pazosanus Ha ocHose ®IOC |
| IIpencrasnenue: |

O IIO3HABACMOCTH SBJICHHH IPHUPOMABI, IMOHUMaHUE OOBEKTHBHOMH

SHAYMMOCTH OCHOB XMMHYECKOH HAyKH Kak 00JIaCTH COBPEMEHHOTO
L4 CCTCCTBO3HAHMS, KOMIOHEHTa OOLIEH KyJBTYpEl M MpaKTHYECKOM

HEATCIIBHOCTH YeJIOBEeKA B YCIOBHAX COBPEMEHHOTI0 OﬁmeCTBa;

NIOHMMAHHE MECTA XMMHH CPEAH JIPYTHX €CTECTBEHHBIX HAYK

O HaY4YHBIX METOHax IMO3HaHHA, B TOM 4YHCIIe OKCIIEPHMEHTAIBHBIX H

TCOPETHYCCKUX METOoax HCCIIEIOBaHHUS BEIIECTB H H3YYCHHS

1.2

XUMHYCCKHX — peaKklHi; YMEHHE HCIONIB30BaTh MOJENM  JUIs
OOBSICHEHUS CTPOCHHUS ATOMOB U MOJIEKY I

0 chepax mpodeccHOHANBHOM AESTENBHOCTH, CBI3AHHBIX ¢ XUMHEH |
1 COBPEMCHHBIMH TE€XHOJIOTHUSAMH, OCHOBAHHBIMU HA JOCTHIKEHHSX

XHMHYECKOH HAYKH, YTO MO3BOJHT 06YYAIOIMMCS paccMaTpHBaTh

1.3 XHMHIO — KaKk  chepy cpoeét Oyamymeit npodeccHoHaTbHOIM

ACATEIBHOCTH W  CAENATH OCO3HAHHBIM Bb160p XHMHH Kak

NPO(UILHOTO MpeAMeTa TPH TEpexone Ha YPOBEHB CpEIHEro

obmrero o6pazoBanus
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2.2

2.3

3.1

Brazenue cncreMoit XMMHYECKHX 3HAHHMM M yMEHHE MPHMEHSTH

CHCTEMY XHMHUYECKHUX 3HaHHﬁ, KOTOpas BKIIIOYaeT:

BOKHEUIINE XHMHYECKHE TOHATHS: XUMUYECKHI DJIEMEHT, atoM,
MOJICKYJIa, BELIECTBO, POCTOE H CIIOIKHOE BEIIECTBO, OJHOPOIHAS H
HEOJIHOpOJIHAs CMECh, OTHOCHUTENIbHBIE aTOMHAs M MOJIEKyspHas
MACCBI, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs MAacca, MOJISIPHBIIL
00BEM, OKCHI, KHCJIOTA, OCHOBAHHE, COJIb (cpennsisi), xumMHYecKas
PCAKIMSL, PCaKlMH COCAMHEHHS, PEAKIHH DPa3IOKEHHs, peaKi[uu
3aMCIICHUS, peaklnu oOMeHa, TEIIOBOM 3()peKT peakiuu, K30- U
SHIOTCPMHUYECKHME PEaKIMU, PacTBOP, MaccoBasi JOJIS XUMHYECKOTO

JJIEMEHTAa B  COCOMHEHUM, MaccoBad 01 W [POLICHTHAas

KOHLCHTPAIMS BEIIECCTBA B PACTBOPE, AP0 aTOMA, HJIEKTPOHHEII CIOH |

aroma, aToMHas OpOMTanb, pajaMyc aroma, BaleHTHOCTh, CTENEHb
OKHCJICHHSI, XUMUYECKAs! CBS3b, SJIEKTPOOTPHIATEIHHOCTD, MOJIApHas
U HETOJIApHAST KOBAJICHTHAs CBsI3b, MOHHAS CBA3b, METATHYECKAs
CBA3b, KPUCTATITINYECKast PEInéTka (aTOMHAs1, HOHHAS, METATTHYECKas,
MOJIEKYJIAPHAs), MOH, KATHOH, aHHOH, SJIEKTPOJIHT 1 HEDJIEKTPOJINT,
SJICKTPOJINTHYECKAs ~ HCCONMALMS, PEaKIMH HOHHOrO O0OMeHa,
OKHCITHTC/IbHO-BOCCTAHOBUTENBHBIE  PEAKLMH,  OKHCIHTEIh U
BOCCTAHOBUTENb, ~OKHCJICHWE W BOCCTAHOBIICHHE, 3IEKTPOJIH3,

XMMHYECKOE paBHOBECHE, o0parumble M HeOOpaTHMble peaKIHH,

CKOpOCTh  XMMHYECKOH peakuuu, karamusarop, I[TJK, kopposms |

METaJINIOB, CILJIABLI

OCHOBOIIONATAIOIIME 3aKOHBI XHMHM: 3aKOH COXpPAaHEHHS MAacChl,
nepuonuyueckuit sakon JI.M. Mengeneesa, 3aKoH MOCTOSHCTBA

cocTaBa, 3aK0H ABOraapo

TECOpHH XHMHH: dTOMHO-MOJIEKYJIIpHAast TCOPHsI, TEOopUus

9JICKTPOJUTHYECKOH JAHCCOIHAUKA

Bilajenne ocHOBaME XHMUYECKO#H IPaMOTHOCTH, BKITIOYAFOIICH:

YMCHHE MPaBHIIBHO HCIIONL30BAThL H3YUCHHBIC BEIECTBA H

MaTepuanbl (B TOM YHMCIie MUHEPAIbHBIE YIOOPEHHUS, METALIEI H |

CILTaBbl,  MPOINYKTBI — mepepabOTKH  MPUPOAHBIX  HCTOYHHKOB
YIJICBOAOPOJIOB (YIJis, IPUPOJHOTO rasa, HedhTH) B. OBITY, CETBCKOM
XO3SHCTBE, HA TIPOM3BOJACTBE U TIOHUMAHME 3HAUYCHHS KHPOB,

OenkoB, yrueBomoB  Juis OpraHu3Ma  YeJOBeKa, yMEHHE
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8.1

8.2

8.3

HPOTHO3HPOBATL BJIMAHHC BELICCTB H XMMHYECKHX IIPOIIECCOB Ha

OpraHusM YeJIOBEKA H OKPYIKAIOLIYIO IIPUPOJIHYIO Cpely

YMEHHE HHTCIPHPOBATH XMMHYCCKHE 3HAHUA CO 3HAHUSMH JIPYTHX

yUYEOHBIX IIPEAMETOB

HaJIHYue ONbITa PaOOTHI C Pa3IMYHBIMU UCTOUHHKAMU HMH(OPMALIUK
MO XUMUM (Hay4yHas ¥ HAy4HO-TIOIYJISpHAs JIMTEparypa, CJIOBApH,
CIIPABOYHHUKH, UHTEPHET-PECYPCHI)

YMCHHE 00BEKTHBHO OLCHHBATH HH(.I)OpMaHH}O O BCIICCTBAX, HX |

OpeBpalICHUuAX M MPAKTHYECKOM  IIPUMEHECHHH U YMEHHEC

HUCIIOJIB30BATh €€ JIsd PEUICHHS yqeﬁHO-H03HaBaTe.ﬂBHHX 3ajgad

Brajense ocHOBaMH TOHSITHHHOIO amnnapara 1 CHMBOJIHYCCKOTIO |

A3bIKd XMMHH JIJISI COCTaBJICHHS (bOpMy.H HCOPTraHUYCCKHX BCILIECTB,

YypaBHEHMH  XHMHUYECKHX peakIHii; OCHOBAMM XHMHYECKOMH
HoMeHkatypel (IUPAC u tpuBHansHoii)
YMenue oOBACHATE CBSI3b MONOKEHHS 3jieMenTa B [lepHoauueckoi |

CHCTEMC C UYHCIOBBIMHM XapaKTEpHUCTHKaMH CTPOCHHA aTOMOB

XUMUYECKHX JJICMCHTOB (COCTaB M 3apsii siapa, oOlIee YHCIo
SJIEKTPOHOB), PACIPEIENICHHEM 3JIEKTPOHOB 10 SHEPreTHUECKHM

YPOBHSM aTOMOB IIEPBBIX TPEX MEPUOJIOB, KAJIUS U KaJIbLUs

[lpencraBnenne o0  HEPUOAMYECKONW  3aBUCHMOCTH  CBOMCTB |
XHMHYECKHUX JIEMEHTOB (pajifyC aToMa, JIeKTPOOTPHIATEILHOCTB),
NPOCTBIX M CJOKHBIX BEIIECTB OT IIOJIOKEHUSI DIEMEHTOB B

[lepuomuueckoit cucreme (B MamblX TEPHOJAX ¥ TIIABHBIX

MOArPYIIax) U 3J€KTPOHHOTO CTPOEHHS aroMa
YMeHue KnaccuQuIMpoBaTh:

XUMHYECKHE HIIEMEHTBI

HEOpPraHW4ecKHe BellecTBa

XUMHUYECKHe PeaKiuu

YMeHUe onpeessTh:

BAJICHTHOCTb M CTEINEHb OKHUCJIEHHS XUMHYECKHUX 3JIIEMEHTOBRB, 3apian

HOHa

BUL XUMHYECKOH CBS3H M THI KPUCTAUIMYECKOH CTPYKTYpHI B

COCOMHCHUSIX

XapaxkTep Cpe/ibl B BOAHBIX PACTBOPAX BEIIECTB (KHCJIOT, OCHOBAHMUIA) |




8.4

9.1

9.2

9.3

10

10.1
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10.3

10.4
11

11.2
11:3

11.4

12

12.1

NOATBEPIKAAIOIINX FCHETHYECKYIO B3aHMOCBS3h MEXIY HUMH

- |

OKMCITUTENh H BOCCTAHOBHTEID ‘
VYMenue xapakTepr30oBaTh GU3NYECKHEe U XMMUYECKHE CBOMCTBRA!

NPOCTBIX BEMIECTB (KMCIOPOA, O30H, BOJOPOA, Tpadut, aimas, |
KpeMHMH, as3oT, (ocdop, cepa, xyop, HATpHUl, Kaluii, MarHHi‘i,‘

KaJIbIHA, aIFIOMUHUH, HKeTe30)

CIIOJKHBIX BCIICCTB, B TOM YHCIIE HX BOJHBIX PacTBOPOB (BO,H&,'

AMMHAK, XJIOPOBOIOPOI, CEPOBOIOPOJ], OKCHIBI H F'HAPOKCHIBI

metaios [-I[A rpynmn, amomunus, menu (1), uuuka, xenesa (II u
[IT), oxeuwr yraepoza (11 u IV), kpemuns (IV), asora u pochopa (111

u V), cepol (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHas,

(pochopnast, yronbHas, KpeMHAEBASI KHCIIOTA M UX COJIH) |

[IPOTHO3HPOBATE M XapakTEePH30BATH CBOMCTBA BEIIECTB B

3aBHCHMOCTH OT MX COCTaBa M CTPOCHHHA, IIPUMEHEHHE BEIIECTB B

3aBHCHMOCTH 0T HX CBOMCTB , BO3MOMHOCTB MPOTEKaHHUsA

XUMHYECKHX l'IpCBan_lel-Il’Iﬁ B PasJIMYHBIX YCIOBHIAX

YMeHue COCTaBlATh MOJICKYJISPHEIC U HOHHBIE YPABHEHHS PEaKImii,

B TOM YHCJIE:
peakiuii HOHHOTO 0OMeHa
OKHCJIMTEIbHO-BOCCTAHOBUTEILHBIX PeakIdii

UITIOCTPUPYIONIUX XHMHYECKHE CBOMCTBRA H3YYCHHBIX KJIACCOB

(rpymIT) HEOPraHHYECKUX BEILECTB

YMeHHe BBIYHCISITD (HPOBOJUTE PACUETHI):

OTHOCHTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYKD MaccChl BEILECTB,

MacCOBYIO HOJIKO XHMHYECKOTO 2JIEMEHTA B COS/IHHEHHUH

MAacCOBYIO JOJIIO BEIIeCTBa B pacTsope,
KOJIMHCECTBO BEIIECTBA U €T0 Maccy, 00beM ra3zos

110 YPaBHCHHSAM XHMHUYCCKUX pCaKHHfI H HaxoIHUTbL KOJIHYECTBO

BEILECTBA, 00BEM M MAcCy PeareHTOB WK MPOAYKTOB PEaKIuy

Branenue (3HaHue OCHOB):

OCHOBHBIMH ~ METOJIaMM  Hay4yHOro Io3HaHus (HabioneHue,

H3MEpEHHE, SKCIICPHMEHT, MOH&HHPOB&HHG) 1P U3YUYCHHH BCIICCTB

M XMUMHYCCKHMX SIBICHHH; ymeHue cdopmynupoBars npobiemy u

NPEJUIOXHUTE Iy TH ¢€ PelICHHS




12.2

12.3

13

13.1

13.2

133

13.5

13.6

13.7

Oe3omacHO paboTel ¢ XHMHYECKHMU BEUIECTBAMHU, XHUMHYECKOMH

I10CY 10H ¥ J1abopaTOpHBIM 060y H0BaHHEM

npaBumaMy  OesomacHoro  obpamieHus ¢ BEIIIECTBaMH,
HCIIOJIb3YCMBIMH B [IOBCEHEBHOM XKU3HU, NPABUIIAMHU MOBEJICHUS B
LHeNsX cOepeKeHns 3/I0pOBbs M OKPYIKAIOIIEH IOPUPOIHON CpPEIbI;

TNIOHUMAHKE Bpe/ia (OITACHOCTH) BO3/ICHCTBHS Ha XKUBBIE OPraHU3MBI

OIIPENCIEHHBIX BEIIIECTB, crocoboB YMECHBIICHHUA H

IPEAOTBPALIEHHS UX BPEIHOTO BO3JICHCTBUS

Hannune NPaKTHYECKHUX HABLIKOB IIAHUPOBAHUS U OCYIIECTBIICHUS

CICAYIOIIHUX XUMHYECKUX JKCIICPHUMCHTOB:

M3yUCHHE M ONHMCAHHC  (DU3HYECKMX  CBOHCTB  BEINECTB; |

O3HaKOMIJIEHHE ¢ (IJHSHLICCKI/IMH H XHMHYECKHMH SBJICHHSMM, OIIBITHI,

HIITIOCTPUPYIOLUHE IPU3HAKH TTPOTEKAHMS XUMUYECKMX PEaKIInii

U3YYCHHE CII0CO00B pasielieHus cMeceit

IIoJIy4YeHue KHCJIOpOAa M H3YYEHHE E€ro CBOﬁCTB; IMONNYYeHHEe |

BOZIOpO/JIa U M3YYCHHE €r0 CBOHCTB; MOJIyYeHHUE YTJIEKHCIIOro rasa u
M3y4YCHHE €T0 CBOMCTB; I[IOJyYeHHE aMMHaKa u H3yYECHUE €ro
CBOMCTR

HPUTOTOBICHUE pPACTBOPOB € ONpPEAeNEHHON MAaccoBOM mojeit

PacTBOPEHHOIO BellecTBa

MPHMCHCHHE  MHIMKATOPOB  (JlAKMyCa,  METHJIOPAHXKA U
(benondranenna) na onpenencus XapakTepa Cpejibl B pacTBOpax

KHCJIOT U HIeJI0UeH

UCCIIEZIOBAHUE H OITMCAHHE CBOMCTB HeopraHquCKHk BEIIECTB
PasJIMYHBIX KIIACCOB; H3YUYCHHE B3aNMOACHCTBHS KUCIIOT C MeTalJIaMH,
OKCHIAMH  METa/UIOB,  pPacTBOPHMBIMH W HEPACTBOPUMBIMH
OCHOBAHHMSIMH, COJISIMH; TIOJyYEHHE HEepacTBOPHMBIX OCHOBaHHI;
BBITCCHCHHE OAHOTO MeTalulda JpYyrHM H3 pacTtBopa COJH;
uCclIeoBanne aM(OTEPHBIX CBOMCTB IMIPOKCHIOB ANIOMHHHS H
IIUHKA

PCIICHNE SKCIIEPUMEHTANBHBIX 3a/1a4 110 TeMaM: « OCHOBHEIC lmaccm
HEOPraHUYecKux COCJIMHEHHI; «DIEKTPOIUTHYECKAS
Auccoumanus»; «Baknellune HeMeTAIBI M HMX COEJIHHEHHUSY

«Baxneiinme METaJIbl H UX COCIHHECHUSI)




| XUMHYECKHE  SKCIEPUMEHTHI,  MIUIIOCTPUPYIOMIME  MPU3HAKK ‘
‘ [pOTEKaHMs PeaKiyii HOHHOTO 00MeHa; KaueCTBEHHBIC Peakiii Ha

MPUCYTCTBYIONIHE B BOAHBIX PACTBOPAX MOHBL: XJIOPHI-, OPOMUL-, |

lakes | womua-, cyibdar-, ¢ocdar-, kapOoHaT-, CHUJIMKAT-aHHOHBI, |
PUJPOKCHI-HOHBI, KATHOHBI AMMOHMSI, MATHHS, KaJIbIUsl, ATIOMHHUA, |

i xenesa (2+) u xenesa (3+), memu (2+), nMHKA '

14 YMeHue: I
! Hpe,H.CTaB.ﬂﬁTb ;_Jcsym;lrm 5Kcr[epx«meHTa _ﬁ cbop;e BEIBOJIOB, |

14.1 JoKa3aTenbeTB, rpaguKkoB M TAOMMIl M BBUBJIATE SMIMPHIECKHUC |
| 3aKOHOMEPHOCTH :
}FCTaHaBJ]I/I_BaTB CBSI3U MC)I{-I[}’ peasibHO _Haﬁgdnae_mmmn .;

14.2 XUMHYECKUMH SIBJICHHSIMHA W TpOILECCaMH, IPOUCXOIAIINMA B‘

MaKpOo- U MUKPOMHPE, 00bICHATH NPUINHBI MHOT000pa3usl BEIIECTB |




NEPEYEHB DJIEMEHTOB COAEPKAHMUSL, NPOBEPSIEMbBIX HA
OCHOBHOM I'OCYJIAPCTBEHHOM YK3AMEHE 11O XUMHUHU

Kon ;

1.4

1:2

1.3

1.4

15

1.6

2.1

2.2

2:3

3.1

IIpoBepsiembIii 3.11e_MéHT_ coaepKaHus
[TepBoHaUaIbHBIE XMMHYCCKIE TTOHATHS
Ypnersle BeliecTsa 1 cMech. CrocoObl pa3,ueneHHﬂ cMeceit

ATOMBI ¥ MOJNEKYThl. XMMHUYeCkue 3neMeHThl. CHMBOIBI XHMHYECKHX

3JIEMEHTOB. HpOCTbIe H CJIOJKHBIC BEIIIECTBA.

Xumuueckas Qopmysia. BaJeHTHOCTh aTOMOB XHMHMYECKHMX OIJICMEHTOB. |

CrerieHb OKHCIEHUS

3akoH [IOCTOSHCTBA COCTABA BEIIECTB. OTHOCHTEJILHAS AaroMHas mMacca. |

OTHOCHTENBHAS MOJIEKYJIIpHAas Macca. Maccosast 10JIsI XUMHYECKOT'0 3JIeMEHTa

B COCIHHCHHUH

Konuuectso BemectBa. Mok, Monspuas mMacca. MosspHbli 00bEM rasos.

BzaumMocBs3b KOJTHYECTBA, MACCEL M YHCJIa CTPYKTY PHBIX CI[HHHH BGI.HCCTBa

Duznueckye 1 XUMHYECKHE SIBJIEHUS. XuMHudecKas peaknus u eé TMpHA3HAKH.

3aKOH COXpaHEeHHs MacChl BEIIECTB. XUMUYECKUE ypaBHeHHH

[Tepuoauueckuit 3aK0H H l[epHO,[[HT{CCKaﬂ CHCTEMA XHUMHYECKHX 3JIEMEHTOB

J.U. Menpeneesa. CTpoeHue aTOMOB

[Tepuopnueckmii 3akoH. Ilepronmueckas CUCTEMa XHMHYECKHX 3JIEMCHTOB |

JLU. Menneneesa. [lepuoasl u rpynmbl. OH3MUECKHH CMBICT HOPSAKOBOIO

HOMEpa, HOMEPOB MePUOoia W TPYILIbI 3JIEMEHTA

Crpoenne atomos. CoctaB aTOMHBIX sijiep. M3oronbl. Onekrponsl. CTpoeHHe
9NMEKTPOHHLIX 0005I04eK aroMOB MepBhIX 20 XMMHYECKHX 3JIEMEHTOB

Ileproanueckoii cucremsl [I.M. Meneneesa

38.KOHOM€pHOCTH B U3MeHEeHHUHU CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB IEPBBIX Tpéx I

[IEPHOIOB, Kalus, Kamblws (pajuyca aTOMOB, 3JIEKTPOOTPULIATEIIBHOCTH,
METAJIMYECKMX M HEMETAUNIMYECKHX CBOMCTB) M UX COEIAUHEHMH B
COOTBETCTBUU C II0JIO3KeHHEM »sjemMeHToB B Ilepmoaudeckodl cucreMe H

CTPOEHHEM HX aTOMOB
CrpoeHue BerecTsa
Xumuueckas cBsa3b, KoBajienTHass (TOJisipHAsi W HENOJSIpHAsl)  CBSA3b.

DJEeKTPOOTPUIATEIEHOCTh ~ XUMHUYECKUX  37eMeHTOB.  VIoHHas  CBS3b.

Merajuindeckas CBs3b




3.2

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4.10 |

4.11

THIBI KPUCTAIUTMYECKHX PEIETOK (aToMHas, HOHHasd, MeTaJLIHYecKasi),

3aBUCHMOCTD CBOMCTB BEIECTBA OT THIIA KPUCTANTMYECKON PEMIETKH U BUJA

XUMHUYECKOHR CBS3H

Bacueliue NpeaCcTaBUTEM HEOpraHudecKux BemiecTs. Hemeramnsl U uX

COCITHHCHHA. MeTanabl 4 UX COSTUHEHUS

Knaccudukanus .H Hon-aeHKnaTypa HEOPraHHYECKUX COEIUHEHHH: OKCHIIOB
(coneoGpasyromue: OCHOBHBIE, KHCJIOTHBIE, amdorepHsbIe) %}
Hecoeo0pasylolue; OCHOBAaHMH (IENOYHM M HEpacTBOPHMbIE OCHOBAHH);
KUCIOT (KUCIopojacojepxamme U OECKUCIOPOJHbIC, OJHOOCHOBHBIE H

MHOTOOCHOBHEIE); COJIeH (CPEeIHUX U KHCIIBIX)

dusuuecKkue W XMMUYECKME CBOMCTBAa IPOCTBIX BELIECTB-HEMETAIIIOB!
BOJIOPOIA, XJIOpa, KUCIOpOJa, cephl, a3ota, ocdopa, yriaepona, KpeMHHUs

dusnyeckue M XUMHMYECKHE CBOMCTBA IMPOCTBIX BEIIECTB-METAUIOB: JIMTHI,
HATpUsl, KaJlHs, MArHusl U KaJabLus, aTIOMHHUS, JKesle3a. DICKTPOXUMUYECKUN

Pl HAPSKEHUH METaJUIOB

duspyeckne U XUMHYIECKHE CBOMCTBA BOJOPOOHBIX COC,H.HHCHPIﬁ HEMCTAJLJIOB:

XJIopoBoIopoda, cepoBOAOPOaa, aMMHAKa

dusuyeckre U XUMHUYECKHE CBOWCTBA OKCHJIOB Hemetaios: cepwl (IV, VI),

azora(ll, IV, V), pochopa(lll, V), yrnepona(ll, IV), xpemuusa(IV). ITonyuenue

OKCHIOB HEMCTAJIJIOB

Xumuueckue cpoicTBa okcuzoB: metamoB IA-IIIA rpynmn, munka, menu(Il) u

xenesa(ll, I1I). [Tonyyenue OKCHIOB METALIOB

XuMuuecKie CBOHCTBA OCHOBaHUN W aM()OTEPHBIX THAPOKCH/IOB (Ha MpUMepe
THIPOKCHIOB alIOMHHHMs, JKene3a, uuHKa). [lonydeHue ocHoBaHuUH H

aM(OTEpHBIX THAPOKCHJIOB

Ob6mmue xuMuYeckue CBOMCTBA KUCIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpHHUCTOH, cepHOM, a30THOH, (pochopHOH, KpeMHUEBOH, yroiapHoM, Ocobble
XHMHUYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEpHOW M a30THOM KHUCIIOT.

[Tonyuenue kucnor

Obume xuMHYECKHe CBOMCTBA CpeiHUX coleil. [Tonyuenue coeit

[Tonyyenne, cobupanue, pacrmo3HaBaHWe BOAOPOJA, KUCIOPOAd, aMMHAaKa,

YTJIEKHCITIOTO Ta3a B jrabopatopuu

[omyuenue amMvuaka, CepHON M a30THOH KUCIOT B IPOMBIIUIEHHOCTH. O0Lme

CIOCOOBI HOMYYECHHUsI METAJUIOB
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3

3.2

53

5.4

5.5

6.1

6.2

6.3

6.4

6.5

T'eneTnyeckas CBA3b MEJKIY KilacCaMHd HEOPraHUICCKUX COEMHEHU

XHUMHUYECKHE PeaKuu

Knaccuukaiust XAMHYECKUX PEaKLUi 110 pasTMYHBIM IPH3HAKaM: 110 YHCILY H

COCTABY YYaCTBYIOUIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3(dekry, II0

W3MEHEHHIO CTENICHEH OKUCIICHHS XUMHYECKHX 3JIEMEHTOB

TermoBoit ekt XUMHUECKOH pEakiuy, TEPMOXMMHYCCKHE YypaBHEHHS.

OK30- # SHAOTECPMHUYECKUE peaKIlHH TepMDXHMH‘-{CCKHe YPaBHCHH

OI{HCHHTCHBHOBOCCT&HOBHTCHBHBIC PeaKIHH. OKHCITHTENH 1 BOCCTAHOBHTEIH.
Ilporiecchl  OKHCNEHMST M BOCCTAHOBJICHHs.  ONEGKTPOHHBIH  OanaHc

OKHUCIUTENBHOBOCCTAHOBUTEILHOM PpeaKIuu

Teopust s5ekTpoIMTHYECKOHN Jucconnaniui. KaTHOHBI, aHHOHBL DJIEKTPOIHTE

H HEBJICKTPOJIUTHI. CunpHble U cjiadble SJIEKTPOJIATEL. Crenenn JUCCOLHALIHH

Peaxnuu noHHOrO oGMeHa. YcioBHs MpOTEKaHHs peakluii HOHHOrO OOMeHa,
ITOJIHBIE ¥ COKPALIEHHbIE MOHHBIE YPaBHEHMsI PEaKIHi

XHUMUS B OKpYJKarolas cpeja

BemecTBa ¥ Marepuanbl B IOBCEIHEBHOH JKH3HM 4esoBeka. besomacHoe

HCIIOJIb30BAHME BEIIECTB M XUMHYECKUX peakuuit B JlabopaTopun M OBITY.

HCpBaﬂ IMOMOIIE TIPH XUMHYCCKHX 0XKOrax i OTPpaBJIEHHUAX

XuMudeckoe 3arpssHeHHe OKpyxamoueid cpefbl (KUCIOTHBIE JIOKIIH,
3arpsi3HEHUE II0YBBI, BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MPEAOTBPAIEHUS]
[IpenensHast nmomycrumasi kouuenrpamus BemiectB (I1JIK). Ponb xumun B
peLIeHu HSKOJorudyeckux mpobiem. Ycuiaenue mnapHuKoBoro sddexta,

paspylueHHe 030HOBOTO CJI0S

IIpumenenune cepsl, azora, pocdopa, yriepojia, KpeMHUSI ¥ UX COCTUHEHUN B

ObITy, MeIHUIIMHE, NPOMBIIUIEHHOCTH M CEJIbCKOM XossiictBe. [IpumeHenue

METalI0B M CIJIaBOB (CTajkb, YyTYH, IOpalloMHUHMH, OpoH3a) B OBITY M |

IIPOMBILIJIEHHOCTH UX COSIUHEHUIL, [Tousrue o KOppO3uH MCTAJIJIOB, OCHOBHEIC

COCOOBI 3aUTEHI HX OT KOPPO3HH

[IpupoaHble MCTOYHMKH YIIIEBOAOPOAOB (Yrojib, HMPUPOAHBIA Ta3s, He(Th),

NPOAYKTHI UX HepepaboTku (GGHBHH), ux pOIII: B GL.ITy u HpOMBIlHJTeHHOCTH

IlepBoHavanbHBIE TTOHSATHS 00 OpraHuqecmx BEIIECTBaX Kak O COEIWHEHMIX
yriiepojia (MeTaH, 9TaH, STHIICH, alleTH/IEH, 9TAHOJI, IIMLEPHH, YKCYCHAst KUCIIOTA).
[onsTre 0 GUONOTHYECKH BKHBIX BELIECTBAX: JKUpax, OelKax, yriueBoaax — U ux

POJIK B JKH3HH YCJIOBEKA




A,

1o (opmynam

Macchl (MaccoBOi) JI0JH PACTBOPEHHOI'O BEIECTBA B PaCTBOPE

Pacuétnl:

XUMHYECKUX COeInHEeHUI

[0 XUMHUYECKUM YPaBHEHHSIM




YUEBHO-METOJIUYECKOE OBECIIEYEHHE

OBPA30BATEJBHOT'O TIPOIIECCA
OBSI3ATEJILHBIE YUYEBHBIE MATEPHAJIBI JIJISI YUYEHUKA

« Xumust: 8-if Kimace: 6a30BBIil ypOBEHb: yUeOHUK; 5-¢ 3/laHue, nepepaboTaHHoe
la6puensn O.C., Ocrpoymos W.I'., Crnazkos C.A. AKIIMOHEPHOE .0611.[60TBO
«UznarensctBo «lIpocselieHue»
METOINYECKHUE MATEPHUAJIBI TSI YUATEJISA
Xumust: 8 kinacc. bazoselil ypoBeHb. Meroanveckue peKoMeHAalluN K yueOHUKaM
['a6puensna O.C., Octpoymosa IL.I'., Cnankosa C.A. Xumus,
8 wiace. [Toypounsie pazpaborkn k YMK I'abpuensna. ITocobne pis yauTess.
®I'OC | Slcrpedosa Onbra HukonaesHa
LUPPOBLIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccuiickast anextponnas mkona (POIL), Exunas konnexuus LOP),




