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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O 001IeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoIaBaHus y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oOydeHus,
BOCIIUTaHUsSI M Pa3BUTUA OOYYalOIUXCS CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPELyCMATPUBAECT paclpeiesieHue ero Mo Kiaaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, OIPEAEISAET KOJIUUECTBEHHbBIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEP)KAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTeIbHOCTh
U3yUYEHHS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOIN MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4eOHO-IIO3HABATEIbHOM
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIEpIKaHuUs.

3HaHUE XUMHUH CIYKXHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €T0
IpeCTaBICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHus T00albHBIX IPOOJEM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3ydyeHne Xxummuu:

CHOCOOCTBYET peaju3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesATeIbHOCTH,  SKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
MpoQeCCUOHAIBHON JESTENHHOCTH,

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJIaJ B D3KOJOTMYeckoe oOpa3oBaHUE
00ydaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTUPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEETIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00yYaroIKMUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MMOHATUH OPTaHUYECKON XUMUH.

CtpykTypa coaepxaHusl MpOorpaMMbl MO XMMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepiaHue CKIAAbIBAETCS U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl IO NPHUHIMILY IOCIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPECTaBICHUH 00 IEKTPOIUTUIECKOMN TUCCOIIMALIMYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMmbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MpPHUBJICYEHHEM 3HAHUHW W3 pPaHEe M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKON HAYKH KaK
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3bIKa HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHHW W HMX TNPUMEHEHMHM B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOIO OOIIEr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NPUOOPENTH TaKKue LIETH, KaK:

— (popmMHUpOBaHUE MHTEIIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO pPEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HAaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00yYaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOIIUMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUECHUE JJISl PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢opmupoBanue o01Iel QyHKIIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
qrclie YMEHHH OOBSICHITh M OLIGHWBAThH SBIICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBICE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH pelieHuH TmpoliemM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUaroMMXCcs TYMaHUCTHUECKUX OTHOIICHHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA i1 BBIPAOOTKU DKOJOTHYECKH I€IecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHsS OOIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAIPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yYCHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIETrO
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YelOBEKa. XMMHS B CUCTEME Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsatue o
METO/ax MMo3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CrocoObl pa3/ieieHus: cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 53JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U clloKHBIE BElIeCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENbHAS aToMHast Macca. OTHOCUTENbHAs MOJICKYJIsipHAs
Macca. MaccoBas 707151 XMMHUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmmoCBA3b KOJIMYECTBA, MACChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popMynaM XMMUYECKUX COSTUHEHHA.

dusnueckue U XUMHUYECKUE sBJICHMs. XHMHUYEecKass peakuus U e€ NpHU3HaKU. 3aKOH
COXPaHEHMs Macchl BEIeCTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XUMUUECKUX peakLui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii sIkcnepumenm:

3HAaKOMCTBO C XHMHMUYECKOW MOCYya0H, mpaBuiaaMu paboOThl B j1abopaTopuu U NpUEMaMU
oOpamieHus ¢ j1a0opaTOpHBIM 00OpYy/IOBaHHMEM, HM3YUYEHHE U OINHUCaHHE (U3UYECKUX CBOWCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOM0IeHne (pr3nueckux (TUTaBJICHUE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KMUIIEHHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IpOKaJIMBaHUE MEAHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIIOTOI) sIBIeHUH, HabIoaeHne
U OINHCaHHWE TPU3HAKOB TPOTEKAHUS XHMHUYECKHUX peakiuil (paszjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHue ruapokcuaa meau (1) npu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM coiu Menu (II), msyuenme crocoOoB
pas3jieleHuss CMeced: ¢ MOMOILBI0 MarHuTa, (GWIbTPOBAaHHE, BBIAPUBAHUE, AUCTHILIALMSA,
xpomarorpaus, TNpPOBEIEHHE OUYUCTKU T[OBAapEHHOW COJM, HaOJIOJEHHE U ONHCaHHE
pe3yNbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoIeNIeld MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskneiilue npeacTaBuTe/ I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopong — 31€MEHT M IIPOCTOE BEILIECTBO.
Haxoxnenue kucinopoja B mpupojae, Gu3nyeckue U XUMUYECKHEe CBOWCTBA (peakluyu TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4YeHHUs KHUCIOpoJa B JlabopaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — ajutoTporHas MOJU(HUKAINS
KHCIIOpO/a.

TermoBoit 3 dexT XuMHUUECKONW peakIMH, TEePMOXUMHUYECKHUE YpaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakuuu. TOomauBo: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
HapHUKOBOTO AP deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BomopoAa B IMPUPOIE,
(du3nyeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCO0b! omy4eHus. Kucinotel u conu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrBoputrens. PactBopbl. Hacelmennsle u
HEHACBIILICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BeElIECTB B Bojae. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUYECKUE CBOMCTBA BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyuenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBaoctu metamioB H. H. bekerosa. [lomyyenue Kucior.

Comu. Homenknatypa coseil. @usznueckue U XMMUYECKHe cBoicTBa cojei. [lomydyenue
COJICH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpE/IeNICHUE CONEpKaHMsI KHCIOPOoJa B BO3/yXe, MOJy4YeHHne, cCoOupanue,
pacrno3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBHS BOSHUKHOBEHHS W IMPEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOICTB, MOJy4Y€HUE, COOMpaHHUEe, pacliO3HABaHUE U
W3y4eHuEe CBOMCTB Bojaopoja (TOpeHHue), B3auMojeicTBue Bojaopona ¢ okcuaom meau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPHANIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, HcciaenoBaHUE OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT W IIENIOYeH, M3yueHHUe
B3aumojieicTBusi okcuga meau (II) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuMii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyTruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 M0 TeMe «BaxkHelue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0B. XMMHUYECKasl CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKU XUMHUYECKUX dieMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAJIBI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoamueckass cucrema xumuueckux assemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snep. M3otomsl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI



. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPYIIAM U IEPUOJAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIil U TpakJaHKH.

Xumuyeckas CBSI3b. KoBanentHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3y4YeHue oO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE T'HIPOKCHIA
LMHKAa C pacTBOpPaMH KUCIOT M ILIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (frOpeHue, peakiuu pas3jioKeHNs, COETUHEHHS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH MpPHU U3YYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IHUKIIA.

OO0mue ecTeCTBCHHO-HAYYHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHsI, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCHEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJICIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsjll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BENUYHHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOJOB, KalMs, KalbLMUS U HUX COCAMHEHUH B COOTBETCTBHM C
M0JIO’KEHUEM 3JieMeHTOB B [leproanyeckoii cucteMe U CTpPOEHHUEM UX aTOMOB.

Ctpoenune BemecTBa: BHABl XUMHUYECKON CBs3U. THNBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3IUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
Y4acTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, 0 yYaCTHIO KaTauu3aropa). DK30- U
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuuax. [lonsarne o



karanuse. llomarme o XxumuueckoM paBHOBecHH. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XMMHUYECKON pPEaKLMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUH, SJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YpaBHEHHH OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX
peaKLMii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3NEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMU BHJAAMHU XMMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U ClIA0bIe IEKTPOIUTHI.

Peakiun moHHOro o6meHa. YcioBHsI IPOTEKAHUS pEaKIMi MOHHOIO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHHUIl M COJIEH B CBETE
NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccoruanuu. KadecTBEHHBIE peakUud Ha HMOHBI
[TonsiTe 0 ruIpoOIN3€E COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJENSMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM PEAaKUUU OT BO3ICHCTBHS DPAa3IMUYHBIX
(bakTOpOB, HCCIIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IMpOLECcCa IUCCOLMALUN
KHUCJIOT, ILIEeNoYe U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTEepUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPHU3HAKU MPOTEKaHWs PeaKUil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BbIAEJICHME Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUUil (rOpeHue, peakluu pasiokKeHUs, COEAMHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEILIECTB C IIOMOIIbIO KAadeCTBEHHBIX pEaKkUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 1 HX COeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (u3HUecKHe CBOICTBA MPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMETaJulaMu,
menoyamu). XsopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIyuyeHHe,
npuMeHeHue. JlelficTBHe XJI0pa U XJIOPOBOAOPOJAa HAa OPraHM3M 4YejIoBeKa. Baxxnenue Xaopuasl
U UX HaX0X/IEHUE B IPUPO/IE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYeCKue M XUMHUUYECKHe CBOWCTBa. OKCHABI CEphl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeACTaBUTENs Kiacca KUCJIOT M crenuduueckue). XUMHYECKUEe pPeakluy,
JeKallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyydeHus cepHOi KucinoTel. Ilpumenenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdar-uoH. Haxoxaenue
ceppl U €€ CcoelMHEHUH B TMpupoAe. XHUMHUECKOe 3arpsA3HEHHE OKpYKawollehd cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLIECHUS.

OO6miass xapakrepucThka 31eMEeHTOB VA-rpymnnbl. OCoOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEeHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qumdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot azora B pupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMUYecKHue
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHe CBOICTBA,
npuMeHeHne. KadecTBeHHas peaknys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYeHUE,



bu3nvecKkue W XHMMHYECKHE CBOMCTBa (OOIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneuuduyeckne). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHUECKOE 3arps3HEHUE OKPYKAIOMICH Cpebl COSAMHCHHUSIMHA a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Docdop, alaoTponHble MOAUDUKALNU
docdopa, puzndeckue u xumuieckue cpoiictBa. Oxcup dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWMCTBa, mosyueHue. lcmonb3oBanue QocdaroB B KadecTBe
MUHEPAIbHBIX YA0OPEHHIA.

OO6mas xapakrtepucthka djeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHHUA. YTJEepOo/, alUIOTPOIIHbIE MOAU(UKAIINK, PACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMU4ecKue cBoiictBa. Ancopouus. KpyroBopor yriepoaa B mpupose.
Oxcuapl yriuepona, ux (pU3NUYEecCKue U XMMUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJy4YeHUE U MPUMEHEHHE. DKOJOTHYecKue MpobieMsbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI100AIbHOTO MOTEIUICHHUs KJIMMaTra, MapHUKOBBINM 3QQeKT. YToibHas KUCIOTa U e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHE M TpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHume — KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[IepBoHavanbHbIe MOHATHS 00 OpPraHMYECKUX BEHIECTBAX KaK O COSAMHEHMSIX yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YKCycHas kucnora). IlpuponHsie
UCTOYHUKH YTJIIEBOJOPOAOB (yrojb, MPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNepepabOTKh
(OeH3uH), uX poJsib B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMONIOrHUECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOIY4YEHHE U IPUMEHEHHUE.
CoenuHenus kpemHuss B npupoje. OOmmue mnpenacrasieHus o0 okcuae kpemHus (IV) u
KpeMHUEBOM kucnoTe. CUITUKATHI, UX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIIIEHHOCTH. BaxHeiimme
CTPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3y4eHne o0pa3loB HEOPraHWMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KAYeCTBEHHBIX PEaKIUi Ha XJOPHUA-UOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxaromue (pU3NYeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOKHO
UCITOJIb30BaHUE BHJEOMATEpPUANIOB), O3HAKOMIJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXHO HCIOJIb30BAHUE
BHUJICOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauWBaHMS  caxapa TMOJ  JCHCTBUEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYeHHE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHCJIOTHI, TPOBEJICHHE KaYeCTBEHHOW peakIMM Ha CyJib(paT-WOH M HaOIIOJeHHE NMpU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOYHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POchHOPHBIX yA0OpEHNUH,
MoJlydyeHue, coOupaHue, pacro3HaBaHHWE€ W U3y4YE€HHE CBOMCTB aMMuaka, IpOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoOH U U3yYeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM A30THOM KHCIOTHI C MeNbl0 (BO3MOXHO
HCIIOJIb30BaHUE BUJEOMATEPHANIOB), U3yUEHHE MOJeNel KpUCTANIMYeCKUX PpEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YyCTPOICTBOM MPOTHBOra3a, NoJy4deHue, CoOupaHue, paclo3HaBaHue
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJCHHE KAUEeCTBEHHBIX peaklUMi Ha KapOoHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX MPOTEKAHUS, O3HAKOMJIEHHE C TMPOIyKIHUeH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/a4y Mo TeMe «Bakuenmme
HEMETAJIBI U UX COEAUHEHHUS.

MeTaJiibl M UX COCUHEHUS

OO0mass xapakTepUCTHKA XMMHUYECKHUX DJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTalauyeckas CBsI3b M METaJNIMYecKas KpUCTaIndecKas
pemi€Tka. DIEKTPOXUMHUYECKUN psJl HanpsiKeHUH MeTauioB. DU3MYECKHe W XUMUYECKUE
cBoiictBa MetayyioB. OOmmMe cnocoObl MoixydeHus: MeTaioB. [loHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOppo3uu. CiuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHHE B OBITY W IPOMBIILJICHHOCTH.

[Ilenoynble MeTaLIBL: NTOJIOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEeHHE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCUHEHUN.

[[{erouHO3EMENBbHBIE METAJUIBI MarHuid M Kajaplui: noJiokeHue B [lepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpO€HHE UX aTOMOB, HaXOXKIEHUE B
npupoje. Pusnueckue U XMMUYECKUE CBOMCTBA MArHus W Kanblus. BaxuHeinmme coeanHeHUs
KabIUs (OKCHI, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumuueckux snemeHTo [l U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe XUMHUYECKHX 3nemeHToB J[. H.
MeneneeBa, CTpOCHHE aTOMa, HaxXOXKJIECHHE B npupoae. Ouznyecknue U XUMUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokeunsl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C o00pa3llaMM METajlIOB M CIIaBOB, UX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHHE PE3yNbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIONB30BAaHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbIUs U HATPHUS C BOJIOU (BO3MOYKHO UCHIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IMpoOIllecca TOPEHHUs >JKee3a B
KHCTIOoposie  (BO3MOXHO  MCIIOJIB30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PeaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, xene3a (II) u sxenesa
(IIT), memau (II), HaGmroieHNEe W OMKCAHUE MPOLIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUSA U THIPOKCH/IA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl U UX COSAUHEHUS.

XuMus M OKpyKaLias cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM KU3HU YelIOBEKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax M
OTPABJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpepl (mpeeiabHas A0MyCcTUMasi KOHIEHTpaIus
BenlecTs, gainee — [1/IK). Ponp xumuu B pemieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHune o0pa3ioB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITbI).

Mesxicnpedmemmuuwie cea3u



Peanu3anus MeXNpPEIMETHBIX CBSA3€H MPU M3YYCHUH XUMHUH B 9 Ki1acce OCYyIIECTBIISCTCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX T[OHSATHH, TaK W TOHSTHIA,
ABJIAIOINUXCA CUCTCMHBIMU JJIS1 OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O HUKJIA.

OO1Me eCTeCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaJ M3,  CHHTE3,  KiIacCHpHKAUUsA,  MEPUOAMYHOCTh,  HAOJIOJECHHE,  IKCIICPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHSI, MATCPHUAITHI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIHWJ, HW30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOTIHHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEI0, 00bEM, arperaTHOe COCTOSIHME BEIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHEThI, 383161, COHIIE.

buosorus: ¢dorocunre3, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/IbHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HACKOITaEMBIE, TOTUIMBO, BOIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOT'PAMMBbI ITIO XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOECHUS NPOTrpaMMbl OCHOBHOIO 0OwIiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOJIe O0Y4YEHUsI XMMUHU B €JUHCTBE yUeOHOI M BOCIIUTATEIbHOM AEATEIbHOCTH B
COOTBETCTBUM €  TPAJAULMOHHBIMU  POCCUHCKMMHM  COLIMOKYJBTYPHBIMH U JyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHITHIMU B OOILECTBE MpaBUJIaMU U HOPMaMH MOBEICHUS U
CHOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATIM3AINN O0yYarOIUXCS.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPa)XKal0T T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMOMN NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMH M pacIIMpEHHE OMNbITa AESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOLIEHMSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HaCJIEAUIO, MOHMMAHUS 3HAUEHUS XMUMHYECKOM HayKH B JKM3HU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MH(pOpMalueil 0 MepeoBbIX JOCTUKEHHUSAX U OTKPBITHUIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 0011ecTBa;

2) rpaKIaHCKOI0 BOCIIUTAHUSA:

MPEJICTABICHUSI O COIMAIbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00I11eCTBEHHO TI0JIE3HOM,
yueOHOMCCIIeI0BaTEeNbCKONW, TBOPUECKOW U JPYIMX BHAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM JESTEIbHOCTH MPHU BBINOJIHEHUN Y4eOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX DSKCIEPHMEHTOB, CO3JaHHM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aHMMOIIOMOIIM B IpoLecce ITON y4eOHOW AeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHUE M TOCTYNKH CBOMX TOBAapHUINEH C NO3UIMM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XUMHUYECKOM  pPEaKIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKHM M COCTABIIAIOIINME OCHOBY JUIS
IIOHUMaHMs  CYIIHOCTM HAayyHOW KapTHUHBI MHpa, NPEACTaBICHUs 00  OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJBI, B3aUMOCBS3AX UYEJIOBEKA C MPUPOJHOM CpPeoil, O posn
XMMHH B IMIO3HAHUH 3TUX 3aKOHOMEPHOCTEM;

[03HABATEJIbHBIE MOTHUBBI, HAMNPABJICHHBIE HA IOJYYEHHE HOBBIX 3HAHUW [0 XHWMMWH,
HEoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KyJIbTYpPbl, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOIN pabOThI
C Y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOH, JOCTYMHBIMU TEXHUYECKHUMH CPEACTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOyYeHHI0 M MO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEA0BATEIbCKON NEATENbHOCTH, K OCO3HAHHOMY BBIOODPY
HAPABICHHOCTH U YPOBHS 00yUYEHUS B TabHEHIIIEM;

4) dopMmupoBaHusi KyJbTYPbl 310POBbS:

OCO3HAaHUE LEHHOCTU >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3/J0pOBbI 00pa3 >KM3HMU, OCO3HAHHE MOCIEACTBUA M HENPUITHE BPEIHBIX
IpUBBIYEK (YHNOTpPEOJEHUSI alKOrojsi, HapKOTHKOB, KypEeHMs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBwI 0E30MaCHOCTH TPH OOpAIEHHUH C XMMHYSCKUMH BEIISCTBAMHU B OBITY M pEalbHON
JKU3HHU;

5) Tpy10BOro BOCIIUTAHUA:

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodeccuil U Tpyaa pa3IudHOro poja, yBaXKCHUE K
TpyAy W pe3yiabTaTaMm TPYAOBOM JEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPACKTOPUU
MPOJOHKEHHUST 00pa3oBaHUs C y4ETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH, ycremHol mpodecCHOHAIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHU, TOTOBHOCTh a/IalITUPOBATHCS B TPO(HECCHOHAIILHOM Cpejie;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTMUYECKH I[eJIecO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza *KHU3HHU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUi O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BElIeCTBaMH,
a TaK)KE B CUTYaLMAX, YTPOKAOILINX 310POBBIO U )KU3HU JIFOJIEH;

CITOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJTy4YaeMble TMPU HU3YUYEHUU XUMHH, JIS PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOLIEH MPUPOTHON CPEIOH, ISl TIOBBILICHHS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPBbl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJOB XMMHH, IKOJOTHUECKOTO MBILIJICHUS, YMEHUSI PYKOBOJACTBOBATHCA UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX pPE3yJIbTAaTOB BBIICISIOT 3HAYUMbBIE s (HOPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOPHSs, MPUHIUIM, THUMOTe3a, (aKT, CUCTEMA,
MPOIIeCC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE MUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETax U MO3BOJISSIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJOCTHOW HAyYHOW KapTHMHE MHpa, U YHHBEpPCAIbHbIE YueOHbIE NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIECTBICHUIO YUEOHO 1€ TEeNbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE YUeOHbIE H1eHCTBUS

ba3oBble JlornyecKkue NeHcTBHA:

YMEHMUSL MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUICHUS MPH OCBOCHHMHM 3HAHMIA:
pacKpbIBaTh CMBICI XMMHMYECKHUX MOHATHM (BBIOENATH MX XapaKTEpHbIE MPU3HAKHU,



yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHATHUSAMH), UCIOIb30BATh MOHATHS Ul OOBSCHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpATh OCHOBAHUS M KPUTEPHM IS Kiaccuukanuu
XUMHUYECKHX BEUIECTB M XMMUYECKUX PEAKIIMA, YCTaHABIMBATH IPHUUYMHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHIYKTUBHBIC, A€ TyKTUBHBIE,
10 QHAJIOTUH ), A€1aTh BBIBOJABI U 3aKIIIOYEHHUS;

YMEHHE NMPUMEHATh B MPOLIECCEe MO3HAHUS MOHATHS (IPEIMETHBIE M METAalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHHU, MPEOOPA3OBBIBATH IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKass (GopMyla M ypaBHEHHE XHUMHUYECKOM peakuuu — TpUd pPEUIeHUHn Yy4deOHo-
MO3HABATENBHBIX 33734, C YYETOM OTHUX MOJCIBHBIX TMPEICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XMUMHUYECKHX pPEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTUBOPEYMS B U3y4aeMbIX IIPOLECCAX U SBICHUSX.

Ba3oBble ncciegoBaTebcKue eiiCTBUS:

YMEHHE HCIOJb30BATh MOCTABJICHHBIE BOMPOCHI B KadeCTBE WHCTPYMEHTa MO3HAHUSA, a
TaKkKe B KadyeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

npruoOpeTeHne OombiTa 1O IUIAHUPOBAHHIO, OPTaHM3AUUU M TPOBEICHHIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HA0I0aTh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3yabTar, (opMyJIMpOBaTh OOOOLIEHHS W BBIBOJBI MO pe3ysibTaTaM IpPOBEAEHHOIO OIbITa,
UCCJIEIOBaHMsI, COCTABIIATh OTYET O MPOJETIaHHOM padore.

Pa6ora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO Pa3TMIHBIX BUI0B
U GOpM MPEACTaBICHUS, TOTYHYaeMY0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs IUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl IHTepHeTa), KpPUTHYECKU
OILIEHUBATh MMPOTHBOPEUMBYIO U HEIOCTOBEPHYIO NH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IMUHbIe METOBI U 3aIPOCHI P TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHS yUeOHBIX U MO3HABATEIbHBIX 33a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpETeHHEe OmblTa B 00JacCTH HCIOJNb30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOl aKTUBHOTO MCIIOJIb30BAHMS PA3IMIHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBHYIO (OpMy TpeacTaBIeHUs
UHPOPMALMU U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMamu,
IpyrumMu GpopMamMu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHE HCIONIB30BaTh U aHATU3WPOBATh B Mpolecce y4yeOHOW M HCCIIEeI0BATENbCKOM
NEeSITeTFHOCTH HH(OPMAIIHIO O BIUSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHUCTBA U TPAHCTIOPTA
Ha COCTOSIHHE OKpY>Kalolle MPpUPOJHON CpeIbl.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el CTBHA:

YMEHHs 3aJlaBaTh BOIPOCH (B XoJe Auanora u (Wiu) IUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMbl, (HOPMYITUPOBATh CBOM NPEIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS IPECTABIATh MOJyYSHHbIE Pe3yJIbTaThl T0O3HABATEIbHOM 1€ TEbHOCTH B YCTHBIX
U THCPMEHHBIX TEKCTaX; [eJlaTh TMPE3CHTAIUI0 PEe3yJbTaTOB BBHIMOJHEHHS XHUMHUYECKOTO
JKCIIEpUMEHTa (71a00paTOPHOTO OMBITA, JAOOPATOPHON PAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOI O MMPOEKTa);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEATENIBHOCTU NPH PELICHUHM BO3HMKAIOIUX IPOOJeM Ha OCHOBE ydéTa



0O0IIMX WHTEPECOB M COIVIACOBAHMS TMO3HMIMN (0OCYX)ICHUS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbD», KOOPAUHALIUSL COBMECTHBIX JACUCTBUMN, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHOW PaOOTHI U IPyTHE).

PeryasiTuBHble yHHBepcaJibHble YueOHbIE 1eCTBHS:

YMEHHE CaMOCTOSITENIHO ONPEAENATh eI IeSATeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIILHOCTH, BBIOMPATH
HanOonee dS(QQeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M IO3HABAaTEJIbHBIX  3aad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA IpU
BBIIIOJIHEHUM 33JaHUil ¢ y4€TOM IIOJy4YeHHMs] HOBBIX 3HAHHMH 00 M3ydaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IOJyUYEHHOI'O pe3yibTaTa 3asiBICHHOM LNy,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMbl€ B YCIOBUU 3aJIaHUM.

NPEJMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO O0S3aTEILHOIO COJCpPXKAHMUSA,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpaMMol, BBIIENSAIOT: OCBOCHHBIC
0o0yJaromuMuUCsl Hay4yHbIE 3HAHUS, yYMEHUS M CIIOCOOBI JeHCTBHMH, crenuduyecKue s
OpeaMeTHOW 00sacTh «XUMUs», BUIBl JEATEIbHOCTH IO IOJYYEHUI0 HOBOIO 3HAHUS, €ro
UHTEpIpeTalyu, IPeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0YHAIOIUXCSI YMEHUI:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX HMOHATHI: aTOM, MOJEKYJa, XUMUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CII0)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJHOPO/HAs), BaJEHTHOCTb, OTHOCUTEIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJINYECTBO BEILIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas J0Js XMMHUYECKOIro
JJIEMEHTAa B COEAMHEHHMM, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
AIIEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCICHMSI, XUMHUECKasl peaKius, KjJacCupuKanus
peaKIMii: peaKky COeANHEHHs], peaKI[UH Pa3IoKEeHUs, PEaKIIMK 3aMELeHUs, PeaKIUU
o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIMH, TEIIOBOM 3P (HEKT peakluy, sIpo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;

® UIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHMYECKMX MOHATHH M NPUMEHATh 3TH
MOHATHS NPH ONMMCAHUM BELIECTB U UX MPEBPAILCHUH;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBlIeHUSI (OPMYJ BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

® OmpeleNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX, NPHUHAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHM 1o QopmyiaMm, BHJ XMMHYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnyeckoil cucreme, 3aKOHOB COXPAaHEHHUs MAaccChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOTaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TalOanuHyto ¢opmy Ilepuonnyeckoil cucrteMsl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «IJaBHas moArpymma (A-rpynma)» u
«nobounas moarpynmna (b-rpymma)», Mameie W OOJBINME TEPUOMABI, COOTHOCUTH
0003HaueHMsI, KOTOpble UMetoTcss B Tabmune «llepuonndeckas cucremMa XMMHYECKHX



sneMmeHToB J[. 1. MenneneeBa» ¢ YKMCIOBBIMU XapAKTEPUCTHUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sapa, oOIIee YHWCIO JJIEKTPOHOB U
pacnpezeseHue UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
s dexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB,  TOJTBEp)KJasi  ONHCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUA;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
BBIUNCIISITH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 3JIEMEHTA 10 (OpMyJie COEIMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKkinu;

MPUMEHSTh OCHOBHBIC ONEpAIlMU MBICIUTEILHON NEATEIbHOCTH — aHAllU3 U CHUHTE3,
cpaBHEeHHE, 0000IIeHNE, CHUCTEMATH3alUI0, KIACCH(UKAIMIO, BBISBICHUE MPUUYUHHO-
CIIEICTBEHHBIX CBSI3€H — JUIsI M3YYEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEaKIIUi,
€CTECTBEHHO-HAy4YHbl€ = METOJbl  IO3HAaHUS  —  HAOJMIOJAEHUEe,  HU3MEpEHHUE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyIoil ©  1abopaTopHBIM
000opyZ0BaHHEM, a TaKXke IpaBWiiaM OOpallleHUsl C BELIECTBAMU B COOTBETCTBUH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB IO MOITYYCHHUIO
U coOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJAOPOJAa M KHUCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JT0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IEJIOUYeH U
KHUCTIOT C TIOMOIIBIO MHIUKATOPOB (JTakMycC, peHon(TanenH, METUIIOPaHX U APyTHeE).

K kxonuy oOydeHus B 9 kJjacce mpeIMETHBIE pe3yslbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIIUXCSI YMEHUI:

PAacCKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKUX IHOHATHI: XMMHYECKHH JJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHCICHUS, XUMHUYECKAas PeaklHs, XMUMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSPHBIA 00BEM, pPacTBOP, DIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JAUCCOLMAIMs, peaklUh HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKlIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUM,  OKHCIHATEIb,  BOCCTAHOBMTEIb,
OKHCIICHME€ M BOCCTaHOBJIECHHE, AJIOTPONHs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaJUIM4ecKas), KpUCTAUIM4ecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM pEeakluH, IPEeAeNIbHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATHUM MU HMPUMEHATH JTU
MTOHATUS ITPU ONMCAHMM BEIIECTB M UX MTPEBPAICHU;

UCTOJIb30BaTh XUMHUYECKYI0 CHUMBOJIHKY Ui COCTaBIeHHMS (OPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OIPENEATh BAJICHTHOCTh M CTENECHb OKUCICHUS XUMHUYECKMX DJJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, INPHUHAICKHOCTh BELIECTB K ONPEACIEHHOMY
KJIaccy COelMHEHHMH 1Mo (opmMynam, BHJ XMMHUYECKOH CBSI3M (KOBaJEeHTHAas, MOHHAa,



METaJUIn4YecKas) B HEOPraHUYECKUX COEAUHEHUSX, 3apsi]i HMOHAa IO XMMHUYECKOH
dopmye, xapakTep cpelsl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3iuuyaTh MOHATHS «rjaBHas mnoxarpymma (A-
rpymmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Manble W OONbIINE TEPHOMBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCA B MEpHOAMYECKON Tabnuie, C
YHMCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz s7ipa, oOLIee YNCIIO MIEKTPOHOB M PACHPEENICHUE UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpEJeNax MaJbIX MEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy U COCTaBY Y4YacTBYIOIIMX B peakIUHU BEIIECTB, IO TEIJIOBOMY
3¢ ¢exTy, 10 UBMEHEHHUIO CTEIIEHEeH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30oBaTh (OMUCHIBaTh) OOHIME W cHenu(UYecKne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPXKAasl ONUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOUUALIMU KUCIIOT, IIEI0UYEH U COJIEH,
IIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pPEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIy BeELIEeCTBAaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa dTHX peakluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IIPOTEKAaHNsI XMMUUYECKUX NPEBPALLIEHUN B Pa3JINYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIeMEHTa 10 (hopMyJie COeJUHEHNUs, MACCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUUECKON peaKity;

coOnroAarh MpaBuia MOJb30BAHUS XMMHUYECKOM TMOCYyIoM M J1abopaTopHBIM
o0opys0OBaHHEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAaMU B COOTBETCTBUHU C
MHCTPYKLHMSAMU 110 BBIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIY4YEHUIO
¥ cOOMpaHUIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yIIIEKHCIIOro rasa);

MIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBII COCTaB PAa3IMYHBIX BEUIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMHI-, MOAMI-, KapOoHar-, docdart-,
CHWJIMKAT-, Ccynbdar-, THJIPOKCHI-UOHbI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhio, BBIABICHUE MPUUYMHHO-CIIEACTBEHHbIX
CBA3€M — JUId M3y4YEHHUs CBOMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWS — HaOJIOAEHHE, U3MEpPEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KouuyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
Paznen 1. [lepBoHavanbHble XUMUYECKHE NOHATHSA
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
MPAKTUIECKON JACSITEITLHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemntecTBa 1 xumMmmuueckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20
Pa3znen 2. BaxxHeiinue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
)1 Bosnyx. Kucnopon. Ilonsarue 6 bubnnoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopona. [Tonstue o 2 | bu6mmoreka [JOK
KHUCJIOTaX U COJISX https://m.edsoo.ru/7f41837¢
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCHI 1 | | bu6mmoreka [IOK
HEOPTraHUYECKUX COCTMHECHUI https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn




[lepuoauueckuii 3aKOH U
31 IIepuoanueckas cucrema 7 bubmumoreka [IOK
' XMMHYECKHUX 31eMeHTOB 1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
| e 8 2
https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIIbHBIE PEAKLIUU
Wroro no pasaeny 15 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmmoreia LIOK
https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 68 5
[MPOTPAMME
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No 1/ HanmenoBanue pasieiioB U TeM Komrrpoapneie  Tpaktuseckue (uudgpossbIe)
NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsbl
Pa3nen 1. BemecTBo 1 XuMu4ecKHe peakuun
[ToBTOpeHue u yrimyOnaeHue 3HaHUM bubmmnoreka HOK
1.1 5 1
OCHOBHBIX Pa3/IesIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnorexa [JOK
' peaxIuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 2 ) | bubnmnoreka [JOK
' XUMHUECKUE peaKIK B PacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17




Pa3pen 2. HeMeTaJJIBI M X CO€IHHEHUS

)1 OO01mas XxapakTeprucTUKa XUMUIECKIX 4 bubmmoreka [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
| o 6
' Py - ~eP https://m.edsoo.ru/7f41a636
COEUHEHUS
06
| e |
. MEHTOB -IPYIIIIEI. T " UX
. py ’ P https://m.edsoo.ru/7f41a636
COEIUHEHUS
s Oo6as Xap;li(/’l:pI/ICTI/IKa X;/I,MI/I‘IGCKI/IX . BuGmmorexa LIOK
’ BHeMeHTUOB “TPYIIbL. FTACpOL | https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHCHUS
Hroro no pazgeny 25
Pa3pen 3. MeTaJJILI M BX COeTUHEHU S
bubmmoreka IIOK
3.1 00 I 4
HIHE CBOHCTBA METAILTOB https://m.edsoo.ru/7f41a636
32 Bakneimme MeTauisl ¥ UX WHEHUSI 16 bubmorexa HOK
’ © e Me coeHe https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B >KU3HU 4EJIOBEKA 3 bubmmorexa OK
’ - p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
buo OK
Pe3epBHOE Bpems 3 nomotexa 11

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




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



IPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM

Kon
NpoBepsieMOro
pe3yJjbTarTa

1

1.1

OBPA3OBATEJIbHOM ITPOT'PAMMBI
8 KVIACC

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'O 00111er0 00pa30BaHus

ITo Teme: «HepBOHaLIaJ'IBHBIe XUMHUYCCKUEC ITOHATH

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHUX IIOHATHM: aTOM,
MOJIEKYJIa, XUMHUYECKHM D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOXKHOE
BEIIECTBO, CMech (OJHOpPOJHAs W HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAsE aTOMHas M MOJIEKyJIsIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs macca, MaccoBas JOJS XUMHUYECKOIrO
AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KIacCUpUKalMi  PEaKIHil:  peakuuud  COCAMHEHUS,  PEaKIHH
pa3iOKEHUs, PEaKIMW 3aMELICHHs, peakuuun oOMeHa, O3K30- U
SHAOTEPMUYECKUE PEeaKIHH, TeroBoi 3G (HEeKT peakiuu, pacTBOp,

MaccoBas J10JIsl BelIeCcTBa (MPOIEHTHAs: KOHIICHTPAIKs) B PaCTBOPE

HIUIIOCTPUPOBATL B3daMMOCBA3b OCHOBHBLIX XHMHYCCKHX MMOHATHH H

1.2 MPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ
13 WCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY JJISI COCTaBJICHHS (hopmy
' BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI
pacKpbIBaTh  CMBICH  3aKOHOB  COXPAaHEHHs MacChl  BEIIECTB,
1.4 IIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIDHOTO YYEHMs, 3aKOHa
ABorazpo
L5 OTpeeNnsaTh BaJlEHTHOCTh aTOMOB JJEMEHTOB B  OHWHapHBIX
' COCIMHEHUSIX
L6 KJIaCCU(UIIUPOBATh XMMHUYECKHE PEAKIUH (10 YHUCIYy U COCTaBY
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIIOBOMY 3D (hEKTy)
17 BBIYNUCIIATE OTHOCHUTEIIBHYIO MOJIEKYISAPHYIO W MOJISIPHYIO MAaccChl
' BEILECTB
L8 BBIUUCIISATH MAacCOBYIO JIOJII0 XHMHUYECKOro 3JeMeHTa Mo (opmyie
. COCIUHEHUS,
1.9 BBIUHCISTH MACCOBYIO JOJIIO BEMIECTBA B PACTBOPE
1.10 MNPUMCHATE €CTCCTBCHHOHAYYHBIC MCTOAbLI IMO3HAHUA — Ha6J'IIO)IeHI/Ie,

U3MEPEHHE,  MOJEIMPOBaHUE,  OKCHEPUMEHT  (peajbHbIi U




MBICJICHHBIN )

ITo Teme: «Baxnennme npeacTaBUTEIM HEOPraHNYECKUX BELECTBY»

2.1

2.2

PacCKpbeIBaTb CMBICJI OCHOBHBIX XHUMHUYCCKUX MTOHSTHH: OKCH I,

KHcCJ10Ta, OCHOBaHHUEC, COJIb

OnpeACIIATh NPHUHAMJIC)KHOCTh BCHIECTB K OHpCI[eJ'IéHHOMy KJIacCy

COeMHEHUH 1o Gpopmyam

23

KHaCCI/I(bI/IL[I/IpOBaTB HCOPTraHU4YCCKUC BCIICCTBA

24

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) OOLIME XMMHUYECKHE CBOICTBa
BEILECTB PA3JIMYHBIX KJIACCOB, MOJTBEpXKIasi OMHCAHUE MpPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_II/Iﬁ

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IHPOTCKAHHUA XHUMHUYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

cleloBaTh MpaBWJIaM TIOJB30BAaHUS XHMMHUYECKOW TIOCYAOH H
1a00paTOpHBIM 00OpPYZOBAaHHEM, a TaKXKe MpaBWIIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBHUM C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
Ha60paTOpHLIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BEMIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PAaCcTBOPOB IIEJOYeH M KUCIOT C TOMOIIBIO

UH/IMKAaTOpPOB (JIaKMYC, (heHOIPTaNCHH, METUIIOPAHXK U JAPYTHUE)
IPOBOJIUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN peakiuu

ITo Tteme: «llepmogmueckunt 3akoH u Ilepuommueckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMoB.

Xumudeckas cBa3b. OKUCIUTEIHLHO-BOCCTAHOBUTEILHEIC peakuumn»

3.1

PaCKphIBATG CMBICII OCHOBHBIX XHUMHWYCCKHUX TTOHSITHM: AApO aroma,
3HeKTp0HHBII>'I clioit aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroma,
XUMHYECCKas CBA3b, IOJIIpHAad W HCEMOJISIpHad KOBAJCHTHasd CBA3b,
QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HOH, KA4THOH, 4HWOH,

CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/IIII/IpOBaTB XUMHNUYECKHUE IJIEMCHTBI

33

OTNHUCHIBATh W XapaKTEPH30BaTh TaOnuuHyro Gopmy Ilepmommueckoit

CUCTCMbl XUMHUYCCKHUX JSJICMCHTOB: PAa3JIM4YaTb IIOHATHUA «TJIaBHAA




34

noarpynna (Arpynma)» u «mobounas mnoarpymmna (brpymma)y,

«MaJible» U «OO0JIbIINE) IICPHUOabL

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnojoxeHus B Ilepuoanueckoit

CHUCTEMC

3.5

COOTHOCUTh  00O3HAuUEHHUs, KOTOpblE HMMEIOTCI B  TaOiuIile
«ITepuogmyeckas cHCTeMa XHUMHYSCKHUX 9JIEMEHTOB J.H.
MenpeneeBa» € 4YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKHUX JJIEMEHTOB (COCTaB M 3apsj sjapa, oOIiee 4Yucio

AIIEKTPOHOB U PACIIPEAEICHUE UX TI0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpECNATh  CTENEHb  OKHUCJICHHUS JJCMCHTOB B  OHMHApHBIX
COEMHEHUAX
ONpeNeNsATh BUJl XMUMHUYECKOM CBsi3u (KOBaJeHTHAs W HMOHHAs) B

HCOPraHUYCCKUX COCINHCHHAX

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

1

1.1

1.2

ITo Teme: «BemecTBo 1 XUMHUYECKast peaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKMX IIOHATUH: pacTBoOp,
AIIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, AIIEKTPOJUTHYECKAs AUCCOLMAIIMS,
peaknMy MOHHOrOo OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIUTEIbHOBOCCTAHOBUTEIIbHBIE peaxkuum, OKHCIIUTEID,
BOCCTAHOBUTEINIb, OKHCICHHE M BOCCTAHOBIIEHHE, aJUIOTPOIUS,
aMpOTEepHOCTh,  XMMHUYECKas  CBsA3b  (KOBAIEGHTHas, HWOHHaf,
METaJUIN4ecKas), KPUCTAJUIMYECKas pEeHETKa, CIUIaBbl, CKOPOCTb

XUMHUYECKOH pcaKknuuun

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MMOHATUU U

MIPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPAaBHCHUA 3J'ICKTpO.]'IPITH'—ICCKOI71 JUucconuanuu KHCIIOT,

LICJI0YEH M COJIEH, IIOJIHBIE M COKPAILEHHBIC YPaBHEHUs DPEaKLUU




HOHHOr0 0OMeHa

1.4

1.5

PacCKpbIBaTh CYHIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKuHﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuit
MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkIuu

IIo Ttemam: «Hemeramnel M ux COCOUHECHUA» H «MeTtalutel U HX

COCOAUHCHUA»

2.1

2.2

23

24

2.5

XapaKTepU30BaTh (OMUCHIBATH) OOIIME U ce(PUUECKIEe XUMHUECKUE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BELIECTB, IOATBEPKIAsi ONUCAHHE
IIpUMEpaMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX

XUMHNYCCKHX peaKHI/Iﬁ

COCTaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYHICCTBOBAHHC

IeHETHYECKOM CBSI3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

IIPOrHO3UPOBAThH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH INPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B Pa3jIMYHbIX

YCIIOBUSAX

cleoBaTh MpaBWJIaM TIOJB30BAaHUS XMMHUYECKOW TIOCYAOH H
1a00paTOpHBIM 00OpPYZOBAaHHEM, a TaK)Ke MpaBWIaM OOpAIICHUS C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMU IO BBINOJTHEHHUIO
1a00pATOPHBIX XUMUUYECKHX OMBITOB MO TMOJTYYEHHUIO U COOMPaHUIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTIICKUCIIOTO rasa)

OPOBOJUTh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: pPACIO3HABATH OMNBITHBIM MYTEM XJIOPUA-,
Opomua, womua, kapbonar, ¢ocdar, cumukar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYEHHBIX METAJUIOB,

MNPUCYTCTBYIOIINUEC B BOAHBIX pACTBOPAX HCOPTraHUYCCKUX BCIICCTB

ITo Teme: «XHUMHSI U OKpYXKaroIIasi Cpear»

3.1

3.2

pacKkpbIBaTh CMBICII OCHOBHBIX Xumuyeckux mnonstuil: [IIK

BCIICCTBA; KOPPO3Ud METAJIJIOB

MPUMEHSTh OCHOBHBIE OIEpaIli MBICITUTENBHON JEATENbHOCTH —
aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIIeHHE, CHCTEeMaTHU3aIHIo,
BBISIBJICHHE MPHYMHHO-CICICTBEHHBIX CBSI3€U — JUISI  U3YUYCHHS
CBOﬁCTB BCIIIECCTB WU XHUMHNYCCKHUX peaKHHﬁ; eCTeCTBeHHOHaquBIe
METOJbI TIO3HAHWS — HaONIOJICHUEe, W3MEpEHUe, MOJICITHpPOBAHHE,

HKCIIEPUMEHT (peajbHbI U MBICICHHBIN)




Kon

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA
8 KJIACC

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

HepBOHa‘-IaJIBHBIG XUMHNYCCKUC ITOHATHUA

1.1

IIpenmer xumuu. Ponp XUMHUM B KU3HU 4YeIOBEKa. XUMHUA B CUCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BENIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

1.2

1.3

IIonsTre o MeToaaxX MO3HAHUS B XUMHH. UHCTBIE BEIIECTBA X CMECH. CnocoObl
pa3saciICHUs cMmecent
ATOMBI WH MOJICKYIJIBI. Xumudeckue d3yeMeHThl. CHMBOJBI  XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

XuMuueckas Q)opMyna. BaneHTHOCTE aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OTHOCHTEILHAS aTOMHas macca.
OTHOCHUTENLHAA MOJICKYJISIpHAA Macca. MaccoBas J0J1s1 XMMHAYECKOro 3JIEMEHTA

B COCIMHCHNU

1.5

KomnnuectBo BemecrBa. Monb. MossipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemiecTtBa. Pacu€rel mo ¢dopmynam

XUMHUYCCKUX COG}II/IHGHI/Iﬁ

1.6

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYSCKAS peakuuda u eé IMPU3HAKH.
3akoH COXpaHCHUA MACChl BEIICCTB. XHUMHYECKHE YpaBHCHUA. KJ'IaCCI/I(I)I/IKaI_[I/IH

XUMUYECKHUX PEaKIuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

1.7

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOM MOCYI0H, ¢ MpaBuIaMu
paboTel B Jaboparopuu W npuéMamMu oOpalieHuss ¢ J1abopaTOPHBIM
0o00opyZ0BaHHEM, H3yuY€HHE M ONucaHue (U3MYECKHX CBOMCTB 00pasloB
HEOPraHMYeCKUX BEIIEeCTB, HaOmoJeHHe (u3ndeckux (IJIaBIeHHE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIIKE, KUIIEHHE U KOHJAEHCAllUs BOAbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, MPOKAIMBAHME  MEIHOM  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWW, HAOMIOJIEHWE W OIHUCaHUe
NPU3HAKOB TMPOTEKAHHWS XUMUYECKUX peakuuid (pa3joxeHHe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKeHUe
ruapokcuaa meau(ll) mpu HarpeBaHuu, B3aMMOJEHUCTBHE Kelie3a ¢ PaCTBOPOM
commu meau(Il), n3yuenne cnmocoboB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHMUE, BHIMMAPUBAHUE, TUCTHILIISAIMSA, XpomaTorpadus), MpoBeaeHUE
OUYMCTKH MOBAPEHHOM coyy, HAOII0IEHNE U ONMCAHHUE PE3YJIbTaTOB MPOBEICHUS

OMbITa, WUIFOCTPUPYIOILIETO 3aKOH COXPAHEHMsI MAacChl, CO3JaHUE MOJeNen




MOJIEKYJT (IIIapOCTEP>KHEBBIX )

Baxueiine npeacTaBUTeNId HEOPraHUUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocrtaB Bosnyxa. Kuciopom — snemMeHT u mpocToe
BenlecTBo. Haxokaenue kuciaopoja B mpupoje, Gu3ndeckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoOb!
MOJly4YeHHUsl KHUCIOopoJa B Ja00opaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopo/a B mpupoe. O30H — alIoTpornHas MOAU(PHUKALUS KUCIOPOoIa

2.2

TennoBoil 3P PeKT XUMUIECKON peakIui, TEPMOXUMUYECKUE YPAaBHEHHSI, SK30-
Y DHAOTEPMUYECKUE PEaKUK. TOIUIMBO: yroyib U METaH. 3arpA3HEHUE BO31yXa,

yCUJIeHUE apHUKOBOTO 3 dekra, pa3pylieHre 030HOBOTO CIIOs

23

24

2.5

Bonopon — anemeHT M mpocroe BemiecTBO. HaxokieHue BoAopoaa B HPHPOJE,
du3ndyecKkre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTyYCHHUS.

Kucnorsl u conn
Monsipablii 00BEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHHSIM

®uznyeckue CcBoOMcTBA BOAbl. Boma kak pactBoputenb. PacTBOpBI.
HacpllieHHble 1 HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTh BELIECTB B BOJE.
MaccoBasi n1oJs BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBa BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOJIHbIX BOA. OXpaHa U OYHCTKa

MPUPOAHBIX BOJT

2.6

2.7

2.8

Knaccudpukanuss Heopranmveckux coeaunenuid. Oxcunpl. Knaccuduxarus
OKCHJIOB: cojeoOpa3sywimiure (OCHOBHBIE, KHCIOTHbIE, amQoTepHble) U
HecoseoOpasyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUUECKHE

CBOMCTBA OKCHIOB. HonyquI/Ie OKCHUJI0B

OcHoBanus. Kraccudukauus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA
ocHoBaHui. [loryyenne ocHOBaHUM

Kucnotel. Knaccuduxanus kucinor. Homenknatypa kucior. dusnyeckue u

XUMHUYECKHE CBOMCTBA KHCIOT. Pan aktuBHocTh MeTauioB H.H. bekerosa.

[Tomyuyenue kucnot

2.9

2.10
2.11

Comu. HomeHnknatypa cosieil. @U3NYECKUE M XUMHYECKHE CBOMCTBA COJIEH.

ITonyuenue conen
I'enernueckas cBA3b MEXKAY KilacCaMH HEOPTraHMYECKUX COECIUHEHUM

XHUMHUYECKUMN OKCIICPUMCHT! Ka4€CTBCHHOC OIIPCACIICHUC COACPIKaHUA




KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHMe, paclio3HaBaHHE U H3YUYECHUE
CBOWCTB KHCJIOPOJa, HAOIIOACHNE B3aUMOJICHCTBUS BELIECTB C KUCIOPOAOM U
yCIJIOBUSI BOBHUKHOBEHUS U MPEKpallleHus: TOpeHus (I1okapa), 0O3HAKOMJIEHHUE C
o0Opa3llaMl OKCHJOB U OIMCaHME HUX CBOMCTB, IMOJIy4eHue, coOupaHue,
pacno3HaBaHUEe M M3Y4YEHUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
BostopoJia ¢ okcugoM Meau(1l) (Bo3MokHO MCHONBb30BaHUE BUEOMATEPHAIIOB),
HaOmo/leHue 00pa3loB  BEMIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
0COOEHHOCTE  pacTBOpEHHUs BEIIECTB C PA3JIMYHOM  PacTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEMCTBUE BOJAbI C MeTallaMd (HATpUEM U KaJbLHEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPEJIEICHUE PAaCTBOPOB
KUCIOT M LIeJoYeil ¢ IOMOIIbI0O MHJUKATOPOB, MCCIEJOBaHUE OOpa3LoB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAONIOJEHUE W3MEHEHUs
OKpPAacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U INEJIOYEH, H3y4YEeHHE
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT €
MeTaJlJIaMH, peaKLIMi HEUTPAIN3allii, II0Jy4eHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHUE OJHOIO0 MeTajula JpyruM M3 pacTBopa COJIM, pEIICHUE
JKCIIEPUMEHTAIBHBIX 3334 10 TeMe «BakHellne Kilacchl HEOPTaHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

3.1

3.2

[lepBble TOMBITKM KJIACCU(PHUKALMU XUMUYECKUX 3J1eMeHTOB. [loHsATue o
IpyNNax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aMm@oTepHbIe
OKCHJBI U TUAPOKCUIBI

IIepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMUYECKUX d1eMeHToB J[. M.
Menneneesa. Koportkonepuoanas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoauueckoit cuctembl xuMuueckux dnemeHToB [[.M. Menneneesa.
ITepuoasl u rpymnmnbl. PU3NYECKUII CMBICI TOPSAAKOBOTO HOMEpPA, HOMEPOB

MIEpHO/1a Y TPYIIIbI JIEMEHTA
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Crpoenue atomoB. CoctaB atoMHBIX sjaep. M3oronsl. DnekTpoHbl. CTpoeHue
DIIGKTPOHHBIX 000JI0YeK AaToMOB TepBbIX 20 XUMHUYECKHX DSJIEMEHTOB
ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuUCTUKa XUMHUYECKOTO

AJIEMEHTA O ero noyuoxeHuto B Ilepuoanyeckon cucreme J1.1. MenneneeBa




3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBONCTB MO TpyINaM U MEpPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMbl XMMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS HaykKu W npakTuku. .M. MenaeneeB — yu€Hbld U

rpak1aHuH

3.5

3.6

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm

OKHCJICHUS M BOCCTaHOBJICHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3Y4YeHHE OO0pa3lloB BEILIECTB METAIOB H
HEMETAJUIOB, B3aUMOJEHUCTBUE TUAPOKCUIA LUHKA C PacTBOpPaMU KHUCIOT U
LIeJI0YEH, MPOBEICHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKuu pa310KCHUA, COCI[I/IHGHI/IH)

Kox

9 KVIACC

IIpoBepsieMblii 3JIeMeHT coepKAHUSA

BeniectBo 1 xumnueckas peakuus. [Toropenue

1.1

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMu4ecKux snemeHToB JI.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMUYECKHX DJJIEMEHTOB IIEPBBIX TPEX IEPUOAOB, Kaius, KaJIbLUA U HX
COCIIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM dJeMeHTOB B llepuoamueckon

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

1.3

CrpoeHue BellecTBa: BHJAbl XHUMHYECKOM CBS3U. THUIBI KPHUCTANIMYECKUX
pEeLETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XxuMudeckoi cBszu. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHUuYeCKUX
BEUIECTB (MEXAyHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJaccaM HEOPraHWYECKHX COEJUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTaHNYCCKUX BCIICCTB

Krnaccudukanus XuMu4eckiux peakiuid 1Mo pa3inyHbIM IpU3HaKaM (10 YUCITy U
COCTaBy YYacTBYIOUIMX B pEaKLUU BEIIECTB, MO TEIUIOBOMY 3(ddekry, mo
W3MEHEHHUIO CTEMEHEeH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
0 y4YyacTHIO KaTaju3aropa). OK30- U  DSHIOTEPMUYECKHE PpeaKiuH,

TEPMOXUMHUYCCKUEC YPABHCHU. ITousTue o CKOpPOCTH XHUMHYISCKOM pCaKknumn




1.4

1.5

[Tonatue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TepPOTeHHbIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HA CKOPOCTh XMMHUYECKOH pEaKUUUd U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEaKLUH,  JIEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OaslaHca

1.6

Teopust 2JIEKTPOIIMTUUECKONW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xumudeckon cBsizu. CteneHs auccouuanuud. CUIbHBIE U CIa0bIe JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcIOBUS HNPOTEKaHUS PeakLUi MOHHOrO OOMeHa,
IIOJIHBIE U COKpAlEHHbIE HOHHBIE ypaBHEHMsI peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U coJeil B CBeTe MNpEACTaBICHUNH 00 3IEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [IoHsATHE O TMAPOIU3E COoJIeit

1.7

XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHUE C MOJENSIMU KPHUCTAJUIMYECKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB U HeMeTaioB (rpadura u
ayiMasa), CJIO’KHBIX BEIIECTB (XJIOpUAa HATpPHUs); UCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTHM XHUMHYECKOM peaknuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJEKTPONPOBOJHOCTH  pPAacTBOPOB  BELIECTB,  Ipolecca
JUCCOLMALMM  KUCIIOT, Iejaoded u  conedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
NPOTEeKaHMs peakluii HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ta3a,
o0Opa3oBaHH€ BOJbl); OIbBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX peakluil (FrOpeHue, peakiy pas3jioKeHUs, COeINHEHUS);
pacrno3HaBaHHe HEOPTAaHUYECKUX BEIIECTB C OMOIIbIO KAUECTBEHHBIX PEAKIUI

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a/1a4

Hemeramis! 1 ux COCIUHCHU A

2.1

OO6mrast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTpoeHne u pu3nvYeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IIPUMEpPE XJopa
(B3aMMOJEHCTBUE C METaUIaMH, HeMeTallJlaMH, Iejao4aMu). XJIOPOBOAOPOI.
ConsHas kuciI0Ta, XMMUYECKHE CBOMCTBA, NOJIy4eHHUE, IpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOJOPO/A Ha OPraHM3M 4YelIOBeKa. BaxkHeilne XIopuabl U UX

HaxO0XJICHHUE B IIPUPOJIE




2.2
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OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CtpoeHue u pusnyeckre cBOWCTBa
MPOCTBIX BEHIECTB — KHCIOPOJa M Cepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHUCJIOpOoAa U cepbl. XUMHUYECKHe CBoWcTBa cepbl. CepoBOIOpOJ, CTPOCHHE,
¢usnyeckue W XUMHYeCKHe CBOMCTBA. OKCHIBI Cepbl KaK IpeACTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHas KuCIOTa, GU3NYECKHEe M XMMHYECKHE CBOMCTBA
(obmme Kak mpeAcTaBHTENsS Kiacca KHCIOT U crenuduieckune). XuMHUISCKHUe
peaKiuy, JeKallue B OCHOBE HPOMBIIIICHHOTO croco0a IMOJIyuyeHHs] CepHOU
kucioThl. Ilpumenenne. Conu CepHOM KHCIIOTHI, KAaueCTBEHHAs pEaKlIus Ha
cyibdar-uoH. Haxoxnenue cepel u €€ coeauHeHuil B npupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYIKAIOLIEH Cpelibl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JI0XK]IH,

3arpA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 IpeaoTBpalliCHUA

OOmiass xapakTepucThUka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIEHUA. A30T, paCIPOCTPAHEHUE B IIPUPOJIE,
¢dbusznueckrue U XMMHYecKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK,
ero (u3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHe M mpuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHWE M XUMHUYECKHE CBOWCTBa, IPUMCHCHHE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUE,
¢dbu3nueckue W XUMHUYECKHE CBOWCTBa (00IIME KaK MpeICTaBUTENS Kiacca
KUCJIOT U crnenuduueckue). Vcmonp3oBaHe HUTPATOB M COJiEH aMMOHHUS B
KaueCcTBE MHUHEPAIbHBIX yn0OpeHuil. XUMHUYECKOe 3arps3HEHHE OKPYKAroIIeH
Cpelbl COeMHEHUAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/IyXa, TTOUBBI

1 BOJOEMOB)

docdop, amnorponHsle Mogudukauu (ocdopa, puznYecKkue U XUMUYECKUE
ceoiictBa. Oxcupa dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHE CBOMCTBa, mosydeHue. Mcnomb3zoBaHue ¢ochaToB B KayecTBe

MUHEpaJIbHBIX y100peHuit

2.5

Oo6mass xapaktepuctuka s1neMeHToB I[VA-rpymmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKkTepHble CTENEHU OKHUCIEHUS. YIJIepoJ, aJUIOTPOIHBIE
Moau(UKaAIMK, PACIPOCTpAaHEHHE B TPUPOAE, (U3HUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yrieposa,
X (U3NYECKHEe M XUMHYECKHE CBONCTBA, NEHCTBHE Ha >KUBBIE OPTaHU3MBI,
MOJTyYeHHEe U TIPUMEHEHUE. DKOJOTHUECKUE TPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa(IV); rumore3a rno0anbHOTO MOTEIUICHUS KIWMaTa; MapHUKOBBIH
adpdext. YrompHas kuciora W €€ coiu, UX (UINYECKHEe W XUMHUUYECKHE

CBOWCTBa, MOJy4YeHHE U mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHAT-




2.6

noHbl. Mcnonbp30BaHue Kap6OHaTOB B GBITy, MCIUIHUHC, MMPOMBIINUICHHOCTU U

CEIIbCKOM XO3SHCTBE

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COCIWHEHMSIX
yriaepojna (MeTaH, 3TaH, 3TWJIEH, AalETUJICH, 3TaHOJ], TJIUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTre o OuMoOJIorHyYecKu
BRXHBIX BEIECTBAX: XHpax, OENKax, yrieBoJaX — W WX POJIU B KHU3HU
yeyoBeka. MarepuaibHOE €JUHCTBO OPraHMYECKMX UM HEOPTaHHMYECKHX

COE€IUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckme # XUMHYECKHE CBOWCTBA, NOJIYYCHHE U
npumenenue. CoenuHeHus: KpemHus B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusA(IV) u kpemuueBoii kuciote. CHIMKAThI, UX UCIIOIH30BAHUE B
OBITY, METUIIMHE, MPOMBIIUIEHHOCTU. BajkHelie cTpouTenbHble MaTepHAaIb:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [Ipobiembl Ge30macHOTO

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBC@I{HGBHOﬁ KHN3HU

XUMHUECKUI HKCHEPUMEHT: M3ydeHHEe OOpas3lioB HEOPraHWYECKHUX BEIIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKLHMA HA XJIOPHUA-
HMOHbI M HaOJIIOJCHHE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpa’KarolIue
¢bu3nvecKkne 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COSAMHEHUH (BO3MOXKHO
UCIOJIb30BAHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C O0paslamMH XJIOPUIOB
(raoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HaOJIOJEHHE Mpolecca
oOyrauBaHUs caxapa HoJ JEHCTBHEM KOHIICHTPUPOBAHHON CEpHOM KHCIIOTBHI;
U3y4YeHUEe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyabaT-uoH | HaONIoJeHHe NpHU3HaKa e¢
MIPOTEKaHMs; O3HAKOMIIEHHE ¢ (PU3UUECKUMHU CBOMCTBaMM a30Ta, hocdopa u ux
COoeIMHEHUI (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHalioB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YA0OPEHUH; TOJIyYeHHE, COONpaHne, paclo3HaBaHUE 1
U3y4EHHE CBOMCTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX pEaKIMil Ha HOH
aMMOHHMA U ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKaHMUS,
B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIIOTHI C Me/bl0 (BO3MOKHO
HCIIOJIb30BaHUE BUJICOMATEPHATIOB); H3yUYEHUE MOJIeNed KpHUCTaUINYECKUX
pemiéTok anmasza, rpadura, ¢yjulepeHa; O3HAKOMJIEHHE C IPOLIECCOM
azicopOLMU PacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOra3a; MOJy4YeHHE, coOMpaHMEe, PACMO3HABAHWE W H3YYEHUE CBOWCTB
YIJIEKUCTIOTO Ta3a; IpOBEIEeHHWE KayeCTBEHHBIX peaklui Ha KapOoHaT- u

CUJIMKAT-UOHbBI W HU3YUCHHUC TIPHU3HAKOB HX IPOTCKAHUA; O3HAKOMJICHUC C




3.1

3.2

HpO,Z[yKI_[I/Ief/'I CUJIUKATHOM MNPOMBIIIJICHHOCTH; PCIICHHUC SKCICPUMCHTAJIbHBIX

3aaa4 110 TEMC «Baxkneinme HeMeTaJIbl U UX COCOAUHECHUA»
MeTtamisl 1 BX COCAUMHCHUA

OO1w1ast XapakTepuCTUKAa XMMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nonoxenuss B Ilepuonuueckod cucreMe XUMHYECKUX dieMeHToB JI.U.
Menpeneesa u crpoeHns aroMoB. CTpoeHue MeTaiuioB. Metamnyeckas CBs3b U
METaJNIMYECKasl ~ KpUCTa/lIMyeckass pemeérka. OJIEKTPOXUMHUYECKUN  psf

Hapr[}KeHI/Iﬁ MCTaJJIOB

duznyeckue U XUMUYECKUE CBOICTBa MeTauioB. O0Iue croco0bl MOITyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'yH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIIUIEHHOCTH
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3.5

[lenounsie mMeTawibl: mojoxkeHue B llepmomnueckoi CUCTEME XUMHYECKHUX
anemeHntoB [[.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHUE B MPUPOJE.
duznyeckue 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie IICJIOYHBIX METATJIOB H HUX

COETUHEHUN

[IlenoyHO3eMeNbHBIE  METAUIBl  MarHMd M KaJIbLMWA:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XuMU4eckux 3yeMeHToB /.M. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXIEHHE B mNpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplusl. Baxuelmme coequHEHUs KaubIusi (OKCHUI, THUAPOKCHI,

conu). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

AmomMunuil: nonoxkenue B I[lepuoauyeckoil cUCTEME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MennaeneeBa; CTpOCHHE aToMa; HaxoXaeHue B mpupoae. dusmveckue u
XUMHYECKHEe CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA

AJITFOMUHU A

3.6

3.7

Keneszo: nonoxenne B [lepronnueckoi cucreme XuMuieckux snementos [[.1.
MeHieneeBa; CTpOEHHE aTOMa; HaxoxJeHue B mpupoge. dPusnyeckue u
XUMHYECKHE CBOMCTBa jkene3a. OKcuIpl, THApPOKcHAbl M coiu skene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U IOTyUYEHUE

XUMHUYECKUH IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMu METAIJIOB U CILIABOB,
WX (PU3NUECKUMHU CBOMCTBAMH; HM3YYCHHE PE3YyJIbTATOB KOPPO3UHU METAJIOB
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), ocoOeHHOCTeH
B3aUMOJICMCTBUS OKCHJA KadbllUd ¢ HATpUs C BOJAOM  (BO3MOXKHO

HCIIOJIb30BaHUE BHJIEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;




4.1

mpoiiecca TOpPEHHUs Kejle3a B KUCIOpoAe (BO3MOXXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); TPU3HAKOB MPOTEKAHUSI KAYeCTBEHHBIX PEAKIIMi HAa WOHBI
(Marnusi, xanbiusi, anroMuHus, uuHka, sxkeneza(ll) u sxenmesa(Ill), memu(Il);
HaOJII0JICHUE W ONMHCAaHWE MPOIIECCOB OKpAIIMBaHUs IJIAMEHW MOHAMH HATPUS,
Kaiuss W Kajublusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
nccaenoBaHue aMm(GOTEPHBIX CBONCTB THAPOKCHIA ATIOMHHUS W THAPOKCH]IA
LIMHKA; PEIICHUE IKCIIEPUMEHTANIbHBIX 3a/1a4 10 Teme «Baxxnenme MeTauibl U
WX COCOUHCHUSD»

XUMHS ¥ OKpYXKarolas cpeaa

HoBbie MaTepuanbl U TexXHOJOTHH. BemiecTBa W MaTepuaibl B IMOBCEIHEBHOM
KU3HH YeJIoBeKa. XUMUsS U 3[I0pOBbe. be3ornacHoe Mcronb30BaHue BEIIECTB U

XUMHNYCCKHUX pCaKHI/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax Hu

OTPABJIEHUAX

4.2

4.3

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHUMHYECKOE  3arps3HEHHue
okpyxaromiei cpeast [I/IK. Pons XuMuu B pelieHHH SKOJIOTHUECKUX MPOOIIeM.
[IpupoaHbIE HMCTOYHHUKH YTICBOIOPOAOB (Yroiib, TMPUPOIHBIA Ta3, He(dTh),
MIPOIYKTHI UX MEPepabOTKU, UX POIIb B OBITY U MPOMBIIUIEHHOCTH

XUMHYECKUHN IKCIIEPUMEHT: U3yUYeHHE 00pa3I[0B MaTEPHAIOB (CTEKJIO, CIUIABBI

MCTAJJIOB, TOJIUMCPHBIC MaTepI/IaHLI)

ITPOBEPAEMBIE HA OI'D ITO XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUSA OCHOBHO OBPA3OBATEJIBLHON NPOT'PAMMbI OCHOBHOI'O

Kon

OBILIEI'O OBPA30OBAHUA

IIpoBepsiemble TpeOOBAHUSA K NPEAMETHBIM pPe3yJibTaTaM

MPOBEPSAEMOro 0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOI
TpeGoBaHus NPOrpaMMbl OCHOBHOI0 0011ero odpasosanus Ha ocHoBe PI'OC

1

1.1

1.2

IIpencrasnenue:

0 MO3HABAa€MOCTH SBJICHUU npupoabl, IMMOHUMAHUC 00BEKTUBHOI
3HAYUMOCTH OCHOB XHMHYECKOM HAayKH Kak obnactu COBPEMEHHOT'O
CCTCCTBO3HAaHHUsA, KOMIIOHCHTA 06u1e171 KYJBTYPbl H HpaKTI/I‘{CCKOﬁ
ACATCIIBHOCTH YCJIOBEKA B YCIOBUAX COBPEMCHHOI'O O6HI€CTBa;
IMOHUMAHHUEC MECTAa XUMHU CPEAU APYTIUX CCTCCTBCHHBIX HAYK

O HAY4YHbBIX METOJaX IO3HAHWUA, B TOM YHUCIIC SKCIICPUMECHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HUCCICAOBAHUA BCHICCTB U HUZYUYCHUA

XUMHYCCKHUX peaxunﬁ; YMCHUEC HCII0JIb30BaTh MOACIN JJIA




OOBSICHEHHUS! CTPOCHUS aTOMOB M MOJICKYJI

1.3

0 cthepax mpodheCCUOHATBLHOM JESITEILHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHHSX
XAMHYECKON HAayKH, YTO MO3BOJIUT OOYYaIOIUMCS paccMaTpuBaTh
XHMHIO Kak cepy cBoelt Oyayiei npodecCHOHaTbHOM AeITeIbHOCTH
U ClleNaTh OCO3HAHHBIM BHIOOP XMMHHU Kak MPOQMIBHOTO MpenMeTa

IIpU [EPEX0/i€ HAa YPOBEHb CPEAHETO 0011ero o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XWMHWYECKUX 3HAHHH H YMEHUEC IIPHUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

2.2

23

BOKHEUIINE XUMHMYECKUE TMOHATHUS: XUMHUYECKUH DJIEMEHT, aroM,
MOJIEKYJIa, BEIIECTBO, NPOCTOE U CJIOXHOE BEIIECTBO, OJAHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi M MOJIEKYJIsipHas
Macchl, KOJMYECTBO BEILIECTBA, MOJIb, MOJSpHas Macca, MOJISPHBIHA
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHUE, COJb (CpemHsis), XUMHUYECKas
peaklus, peakIMu COEJUHEHMs, PEaKLUUH pa3IoKeHUs, peaKkuuu
3aMeIleHns, PeaKIuu OOMeHa, TEIuIOBOH S((EKT peakuuu, dK30- |
SHJIOTEPMHUYECKHE PEAKLIMU, PacTBOp, MAccoBas J0Js1 XUMHUYECKOrO
AJIEMEHTa B COEAMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs KOHLEHTpaLHs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOH aTOMa, aTOMHast
opburtanb, paauyc aToMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XMUMHYECKasl CBA3b, MIEKTPOOTPULIATENBHOCTD, TIOJISPHAs U HEMOJISIPHAsS
KOBQJIEGHTHAs  CBSI3b, MOHHAas  CBSI3b, META/NIMYECKas  CBA3b,
KpUCTaJUIMYecKasi pemeérka (aroMHas, HWOHHAs, MeTaJulndecKas,
MOJIEKYJISIpHAsl), UOH, KAaTUOH, aHMOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMAlMs, PEaKUUd HMOHHOro oOMEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHME U  BOCCTAHOBJIEHHE, DIJIEKTPOJIU3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble peaKluy,
CKOPOCTh XMMHUYECKOW peakumu, katanmsarop, IIJIK, xoppo3sus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHBl XMMMM: 3aKOH COXPAHEHHsS MAaccChl,
nepuoanueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOrazjpo

TEOpUU  XHUMHHU: aTOMHO-MOJIEKYJIIpDHAsl ~ Teopus,  TEOpHUs

BHCKTpOHHTquCKOﬁ JUucconuanuu




Brnanenue ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOLLIEH

3.1

3.2

YMEHHE NMPaBUIHHO UCTIOIh30BaTh H3yUEHHBIC BEIIECTBA U MaTepUaIbI
(B TOM 4HCIE MHHEPAJbHBIC YAOOpPEHHsS, METaUIbl W CIUIABBI,
MPOIYKTHl TEpepabOTKU MPHUPOJHBIX HCTOYHHUKOB YTIICBOJIOPOIOB
(yrmst, mpupoaHOTO raza, He)TH) B OBITY, CEITbCKOM XO35HCTBE, Ha
MPOU3BOJICTBE M IOHUMAHHWE 3HAUCHHUS KHPOB, OCIKOB, YTIEBOJOB
JUISL OPTaHW3Ma YeJIOBEeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEIIECCTB
U XUMHYECKHX MPOIECCOB HA OPTaHM3M YEJOBEKa M OKPYKAIOIIYIO
MPUPOHYIO Cpeay

YMEHUE HMHTETPUPOBATh XMMUYECCKHE 3HAHHS CO 3HAHUSAMHU JIPYTHX

y4eOHBIX MPEIMETOB
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HaJIM4YHUC OIIbITa pa6OTI)I C pas3siin4YHbIMHU UCTOYHUKAMU HH(bOpMaIII/II/I
10 XHMMHH (Hay‘IHaH U HAYYHO-NIOIIYJIIpHasA JIUTEpaTypa, CJIOBAPH,

CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BCIICCTBAX, HX
MMPEBPALICHUAX u IMPAKTUICCKOM IIPUMCHCHUU u YMCHUEC

HUCIIOJIb30BaTh €€ IJIs pEeUICHUA y‘le6HO—HO3HaBaTeJIBHBIX 3aJa4

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHMHOIO arrmapara U CHMBOJIMYCCKOTO
A3bIKa XUMHH JJIs1 COCTaBJICHUS (bOpMy.]'I HCOPTraHNYCCKUX BCHICCTB,
ypaBHeHI/Iﬁ XUMHYCCKHX peaKI.[HfI; OCHOBaMH XUMHYECKOMN

HoMmeHknatypsl (IUPAC u TpuBHanbHOI)

YMeHue oOBACHATH CBSI3b MOJIOKEHUs dieMeHTa B [lepuoaumueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS AaTOMOB
XMMHMYECKHX DJIEMEHTOB (COCTaB M 3apsaa  s1pa, oOlee Yucio
AJIEKTPOHOB), pacIpe/ieIeHUeM »HIIEKTPOHOB IO JHEPreTHUYECKUM

YPOBHAM aTOMOB IIC€PBBIX TpéX NEprUoa0B, KaJlud U KAJIbLUA

[IpencraBnenue 0 MEPUONYECKOMN 3aBHUCHUMOCTHU CBOMCTB
XUMHUYECKUX DIIEMEHTOB (paJlyC aTroma, 3JIEKTPOOTPUIIATEIBHOCTD),
HpOCTBIX MU CJIOXHBIX BCIICCTB OT IIOJOXCHUA DJJIEMCHTOB B
[lepuonnueckoir cucremMe (B MajblXx NEpHOJAX U TJIaBHBIX

MOJArpyNIax) 1 3JeKTPOHHOTO CTPOEHUS aTOMa

YMenue kinaccupuuupoBarh:

7.1
7.2

XUMHUYCCKUEC 3JICMCHTHI

HCOPTraHNYCCKUC BCIICCTBA




7.3

XUMHUYCCKHUEC pCaKIINU

8 YMeHue onpenensTh:
S 1 BAJICHTHOCTh U CTENEHb OKHUCIICHUS] XUMHUYECKHUX 3JIEMEHTOB, 3apsl
' HOHAa
$n BHJI XMMHYECKOW CBS3M M THI KPUCTAUIMYECKOW CTPYKTYpPhI B
. COCIMHEHMX
8.3 XapakTep cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHMIA)
8.4 OKHCJIUTEIb U BOCCTAHOBHUTEIH
9 YMeHue xapakTepu30BaTh (PU3NYECKUE U XUMUIECKHUE CBONCTBA:
MPOCTBIX BEHIECTB (KUCJIOPOJ, O30H, BOJOPOJ, TIpaduT, anamas,
9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJOp, HATPUH, KaIWud, MarHHMA,
KaJIbIIMH, aJTIOMHHHH, JKEJI€30)
CJIOKHBIX BEIECTB, B TOM YHCJIE WX BOJHBIX pPacTBOpPOB (BOja,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJIOPOMA, OKCHUIBI M THUIPOKCHIBI
97 metaiioB [-IIA rpynmn, amtomunus, menu (II), uunka, xeneza (II u
. IT), oxcuaer yraepona (II u IV), kpemuus (IV), azora u dpocdopa (111
u V), ceppt (IV m VI), cepuucras, cepHas, a30TUCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasI KHCJIOTA U UX COJIH )
MPOTHO3UPOBATh M  XapaKTEpPU30BaTh CBOWCTBA  BEIIECTB B
93 3aBUCUMOCTH OT HX COCTaBa U CTPOCHMS, NPUMEHEHHE BEIIECTB B
. 3aBUCUMOCTH OT MX CBOMCTB, BOBMOXXHOCTh MPOTEKAHUSI XUMHUYECKUX
MPEeBpAICHUI B Pa3JIMYHBIX yCIOBHUIX
10 YMeHHe COCTaBIIATh MOJICKYJIIPHBIE U HOHHBIC YPaBHEHUSI PEAKIUH, B
TOM YHCJIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XMUMHYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpymi) HEOPraHUYECKHUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBS3b MEXKY HUMHU
11 YMeHue BEIYUCIATH (IPOBOIUTH PAaCU&Thl):
11 OTHOCHUTEJIbHYI0O MOJICKYJIIPHYIO W MOJSIDHYIO MacChl BELIECTB,
' MacCOBYIO JIOJIFO XUMHYECKOTO 3JIEMEHTA B COSMHEHUHN
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00bEeM ra3oB




11.4

12

12.1

M0 YpaBHEHUSM XHMHUYECKUX PEAKIUi W HAXOAUTh KOIUYECTBO
BEIIECTBA, 00BEM U Maccy peareHTOB WM POJIYKTOB PEaKIIUU
Bnanenue (3HaHHE OCHOB):

OCHOBHBIMM  METOJJaMH  HAy4YyHOrO  TIO3HaHUS  (HaOJIo/CHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU H3yUYCHUH BEIICCTB U
XUMHYECKHX SIBIICHHI; yMeHHE chopMyIupoBaTh TmpolieMy U

IIPEMIOKUTD IIyTH €€ PELICHUS

12.2

12.3

13

Oe3omacHoil pabOThl ¢ XWMHUYECKUMHU BEIISCTBAMHU, XHUMHYECKON

MOCYZ01 U J1abopaTOPHBIM 000PYAOBaHUEM

npaBuUiIaMy 6€30I1aCHOTI0 OOpallleHus C BELIECTBAMU, UCIIOIb3yEMbIMU
B IIOBCEHEBHOM >KM3HU, IIPaBUJIaMU [TOBEACHUS B LIEISIX cOepeKeHus
30pPOBbs U OKPY’KaOLEH IPUPOJHOM Cpelpl; MOHMMAaHUE Bpena
(omacHOCTH) BO3IEMCTBMSI Ha JKHUBBIE OPIraHU3MBI ONPEIEIIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS M MPEIOTBPALICHUS HX BPEIHOTO

BO3JICHUCTBUA

Hanmuuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYHICCTBJIICHUSA

CIICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

M3y4YeHHE U onucaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE
¢  (uznueckuMM M XMMHUYECKMMH  SIBJICHUSIMHM,  OIIBITHI,

WUTIOCTPUPYIOIINE TPU3HAKH MPOTEKAHUSI XUMUYECKUX PEaKIUA

13.2

U3yYEHHUE CIIOCOOOB pa3JIeiicHHs CMeCe

13.3

MOJIyYeHHUE KHUCIIOpOAa M HU3Y4YEHHME €ro CBOMCTB; IOJIy4eHHE
BOJIOPOJIa U M3YYEHHE €ro CBOMICTB; MOJYyYEHHE YTIEKHUCIIOro rasa u

HN3YYCHHUC €TO CBOfICTB; MOJIYUCHHUEC aMMHaKa U NU3Y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJeH

paCTBOpéHHOFO BCIICCTBA

13.5

MIpUMEHEHNE MHNKAaTOPOB (;1akmyca, METHJIOpaHKa u
denondranenna) i OnpeneNeHUs] XapakTepa cpelbl B pacTBOpax

KHUCJIOT U LIeJoyei

13.6

HUCCIICOOBAHHUEC M  OIIMCAaHHC CBOWCTB HCOPraHM4YCCKUX  BCHICCTB
Pa3IMYHbIX KJIACCOB; U3YUCHUC B3aUMOJCHCTBHS KHUCIIOT C MCTaJlllaMH,
OKCHJaMH METaJIJIOB, PpacTBOPUMBIMU )51 HEPACTBOPUMBIMHU
OCHOBAaHUAMHU, COJIIMH; TIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;

BBITECHEHHE OJIHOTO MeTajyla JpPYyrMM U3  pacTBopa  COJIH;




13.7

HUCCICIOBAaHUC aM(bOTepHI:IX CBOMCTB TUAPOKCUAOB QAJIIOMHUHUA U

[IUHKA

PEIICHUEC SKCICPUMCHTAJIBHBIX 3a4a4 II0 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((BJIGKTpOJII/ITI/I‘-IeCKaSI
JUCCOLIMALIUs), «Baxneimuye HeMmeTaIlbl U HX COCOUHECHUA,

«BaxxHelIme MeTajuIbl U UX COCIUHEHUS))

13.8

14

14.1

XUMHYECKHE IKCIIEPUMEHTHI, WJLTIOCTPUPYIOLITUE PU3HAKU
MPOTEKAHUs peakIuii MOHHOrO0 OOMEHA; KaYeCTBCHHBIC PCAKIUU Ha
MPHUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HWOHBI: XJIOPUI-, OpOMHUI-,
wonua-, cyibdar-, Qocdar-, kapOboHAT-, CHUIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBI AMMOHUS, MarHusl, KaJIbII¥s, AJTFOMIHHSI,

)kenesa (2+) u xenesa (3+), menu (2+), HMHKA
YMenue:

NPEICTaBIATh PE3yJbTaThl JKCIEpHUMEHTa B (OpMe BBHIBOJIOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] U BBIABIATH SMIMPUYECKUE

3aKOHOMEPHOCTHU

14.2

YCTaHaBJIMBATL CBA3U MCKAY PCAJIbHO Ha6JIIOIlaeMI)IMI/I XUMHUYCCKUMU
SABJICHUSAMH U IIPpOLECCaMU, NPOUCXOAAINIUMHA B MAKPO- U MUKPOMUPE,

00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB

HEPEYEHD 3JIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA OCHOBHOM

IF'OCYAAPCTBEHHOM 2K3AMEHE 11O XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COlePKAHUS
1 [TepBOoHa4YanbHBIE XUMUYECKHE ITOHATHS
1.1 Yuctele BemecTBa 1 cMecu. CriocoObl pa3aeneHus: cMecei
> ATOMBI M MOJEKyJNbl. XHMHUYECKHE 2IeMEHThl. CHMBOJBI XUMHYECKHUX
' 251eMeHTOB. [IpocThie U CI0XKHBIE BELIECTBA.
13 Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3J1eMeHTOB. CTeneHb
' OKHCJICHUS
3aKOoH TIOCTOSIHCTBAa cocTaBa BemlecTB. (OTHocuUTelIbHAash aTOMHas Macca.
1.4 OtHocuTenbHasE MOJIEKyJIsIpHas Macca. MaccoBas 10JI1 XMMHUYECKOTO 3JIEMEHTa
B COETUHEHUH
15 KonnyectBo BemectBa. Moabs. MomsipHass macca. MomnsipHbIi 00BEM Ta3oB.

Bzaumocss3b KOJIMYCCTBA, MACChI 1 YUCJIa CTPYKTYPHBIX CAUHHIL BCIICCTBA




1.6

Qu3nyeckue U XUMHUYECKHUE SIBJICHUS. XUMUUYECKas peakuus U €€ MpPU3HAKH.
3aKOH COXpaHEHHMs MaCChl BEIIECTB. XUMUYECKUE YPaBHEHUS

HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH H HepnozmquKaﬂ CHCTEMa XHMHYCCKHX 3JICMCHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

2.1

IIepnoanueckuit 3akoH. lleproauueckas cucreMa XUMUYECKUX 3J1eMeHTOB JI.1.
MenneneeBa. [lepuoasl u rpynmnbl. @U3HYECKUN CMBICT TOPSIAKOBOIO HOMEpPA,

HOMEPOB IIEpUOa U IPYIIIbI JJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otomnbl. DnexTponbl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHYECKHX 3JIEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

23

3.1

3.2

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX SJIEMEHTOB IMEPBBIX TPEX
NepUOAOB, Kalus, Kajblus (paguyca aTOMOB, OJIIEKTPOOTPHUIIATEIHHOCTH,
METaJUIMYECKMX ¥ HEMETaUIMYEeCKHMX CBOMCTB) W HMX COCAUHEHUW B
COOTBETCTBUU C TIOJIOKEHHEM J3yieMeHTOB B llepuogmveckoil cucreme
CTPOEHHEM HX aTOMOB

CtpoeHue BemiecTBa

Xumuyeckasi cBsizb. KoBajeHTHas (mofisipHass M HEMOJSpHas)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMUYECKUX  dJeMeHTOB.  MoHHas  CBs3b.
Mertannnueckas CBs3b

Tunel KpHUCTAJUIMYECKUX PEmETOK (aTOMHAas, WOHHAs, MeTajlInyeckas),
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIUTMYECKON PEMIETKH U BUIA
XUMHUYECKOU CBSI3U

Baxwneiimue MNpEACTAaBUTCIIN HCOPraHUYCCKUX BCHICCTB. Hemeramnel u ux

COCAMHCHUS. Mertamisl 1 uX COCIMHCHUA

4.1

4.2

Knaccudukanuss 1 HOMEHKIIaTypa HEOPraHUYECKHX COCAMHEHHWI: OKCHJIOB
(comeobpasyrorue: OCHOBHBIE, KHUCIIOTHEIE, am(pOoTepHBIC) u
Hecosieo0pa3yrole; OCHOBaHMU (IIETOYM W HEPACTBOPHUMBIC OCHOBAHWS);
KUCIIOT  (KHCJIOPOJCOJCpIKAIIE ©  OCCKHUCIOPOJHBIC, OJHOOCHOBHBIC |

MHOT'OOCHOBHBIE); COJEH (CpEAHUX U KUCIBIX)

®dusznyeckue MW XMMHYECKHE CBOMCTBA MNPOCThIX  BCIICCTB-HECMCTAJIOB:

BOJIOPO/Ia, XJIOpa, KUCIIOPO/Ia, Cephl, a30Ta, hocdopa, yriepona, KpeMHUS

4.3

dusznyecke W XHMHUYECKHE CBOMCTBA IPOCTBIX BCHICCTB-MCTAJIOB: JIMTHA,
HaTpu:A, Kajiusgd, Marovusd U KaJbOWsA, aJJlOMUHUSA, JKCIIC3a. 3HCKTpOXI/IMI/I‘{CCKI/Iﬁ

P HAaIPSDKEHUN METAJIIIOB




Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUW HEMETAJUIOB:

- XJIOPOBOJIOPOJA, CEPOBOAOPOIA, aMMHAKA
®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepwl (IV, VI),
4.5 azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuaus(IV). ITonyuenue
OKCHJIOB HEMETAIJIOB
16 Xumudeckue cBoiicTBa okcunoB: MeTawioB IA-IIIA rpymm, nmuka, menu(Il) u
' xenesa(ll, I). ITony4yenue okCuI0B METAILIIOB
XUMHYECKUE CBOMCTBA OCHOBAHUHM M aM(OTEPHBIX TUAPOKCHIOB (Ha mpUMeEpe
4.7 TUAPOKCHIOB QJIIOMUHUA, OKele3a, IuHKa). [loayuyeHne OCHOBaHMA U
aM(OTEPHBIX TUAPOKCH]IOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOJHOW, CEPOBOAOPOIHOM,
43 CEpHHUCTOM, cepHOU, a30THOU, (ochopHOM, KpeMHUEBOH, yroiabHOU. Ocolbie
' XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIIOT.
[Tonyuenune kucior
4.9 OO61mune xuMHUYecKre cBoicTBa cpeHux coneil. [lonyuenue coneit
410 [lomyuenne, cobupaHme, pacrmo3HaBaHUE BOAOPONA, KHCIOPOJa, aMMHAKa,
' YTIEKUCIIOTo ra3a B 1abopaTopuu
A1l [TonyyeHne amMmmHaka, CEpHOM M a30THOM KHCIOT B NMPOMBINUIEHHOCTH. OO1ue
. CIOCOOBI MOTYYECHUSI METAJIJIOB
4.12 I'eneTnueckas CBsI3b MEXKy KJIACCAMU HEOPTraHUYECKUX COCTMHEHUI
5 XHUMHYECKUE PEaKUU
Knaccudukanus XuMHUUECKUX peakluid MO Pa3IMYHBIM MPU3HAKAM: M0 YUCIY U
5.1 COCTaBy Y4YacTBYIOLIMX B pEaKLUMU BEIIECTB, MO TeEIIoBOMY 3¢ (eKTy, o
W3MEHEHHUIO CTENIEHEN OKHUCIIECHUSI XUMUYECKUX YIEMEHTOB
57 TennoBoil 3¢ ekt XUMUUYECKON peakuy, TEPMOXUMUYECKHE YpaBHEHU. DK30-
' U DHJIOTEpMUYECKHe peakluuu. TepMoXuMudyeckie ypaBHEHUs
OKHCIUTENIbHOBOCCTAHOBUTENIbHbIE peakiuu. OKHUCIUTENN U BOCCTAHOBHUTEIH.
53 [Ipomieccbl  OKMCIIEHUST M BOCCTAHOBICHMSA.  DJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTEILHON PEaKIIUN
54 Teopust JIEKTPONUTHYECKON qucconrani. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTH 1
' HERJIEKTPOIuThl. CHIIbHBIE U ci1a0ble 3JeKTPOauThl. CTeNeHb AUCCOLUAIN
55 Peakuuu moHHOro OoOMeHa. YCIOBHS MPOTEKAHUS PEAaKUUH HOHHOTO OOMEHa,
' MOJIHBIE U COKPALIEHHBIE HOHHBIE YPABHEHUSI peaKuil
6 XHUMHS ¥ OKpYXKarolas cpeaa




6.1

BemectBa u marepuanbl B NOBCEIHEBHOM JKU3HU 4elOBeKa. be3omacHoe
WCIIOJIb30BAaHNUE BEIIECTB M XMMHUYECKHX PEaKIHUi B JIA0OpaTOpuu W OBITY.

HepBaH IoMouib MMpru XUMHYCCKUX OKOrax U OTPABJIICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKpYXKawoIiel cpeabl  (KUCIOTHBIE  JIOXKIH,
3arpsi3HEHUE TOYBBbI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MPEIOTBpALICHHS
[Ipenenbnas pomyctumas konmeHTpauust BemiectB (IIJK). Ponp xumuu B
pEIIEHUH DKOJIOTUYECKUX MpoOieM. YCWIEHHE MapHUKOBOrO 3(deKra,

pa3pylLIeHuEe 030HOBOTO CJIOSI

6.3

[Ipumenenne cepbl, a3ora, gocdopa, yriepona, KpeMHHS] U UX COCIUHEHUN B
OBITY, MEIWIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM Xo3siiicTBe. [IpumeHeHue
METaJUIOB M CIUIAaBOB (CTallb, YYTYH, IIOPATIOMUHHIA, OpoH3a) B OBITY U
NPOMBIIIJICHHOCTH UX COeAMHEHU. [IOHATHE 0 KOPPO3HH METAIOB, OCHOBHBIC

CIOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

6.5

7.1
7.2
7.3

[IpupoaHble HCTOYHUKU YIJIEBOAOPOAOB (Yrojib, IPUPOJIHBIM Ta3, HEPTH),

MPOIYKTHI UX NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

HepBOHa'-IaJII)HI)Ie MOHATHS 00 OpPraHrM4CCKrUX BCIICCTBAX KaK O COCAMHCHUAX
yriiepoaa (MeTaH, 9TaH, 9TUJICH, AlICTUJICH, 3TAHOJI, ITIMICPUH, YKCYCHAas KI/ICJ'IOTa).
IloHsTHEe 0 OMOJIOTHYECKH BaKHBIX BCHICCTBAX: KHpPaAX, 6€J'IK3X, Yrj€eBoaax — U Uux

POJIM B )KU3HU YEJIOBEKA
Pacuérnr:

o popmynamM XUMHUYECKUX COCTUHEHUI

Macchl (MaccoBOi) 0K PacTBOPEHHOTO BEIIECTBA B PACTBOPE

Mo XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOANUYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[{udpoas naboparopust TP
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