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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YUETOM KOHUEHIMHU IPEroJaBaHus y4eOHOro IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHHUSI W Pa3BUTHA OOYYalOIIUXCA CPEACTBAMH YUEOHOTO MpeaMeTa, YCTaHABIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT paclpeAe/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, ONPeIesieT KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 001IIeT0 00pa3oBaHus, a Tak)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHHUS XUMHUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHME XUMUU CIIY’)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIErocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH M camMopa3BUTHS U (OpPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT €O CIEUU(UKON HAayYyHOrO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTIO
B3IJI51a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TPHUpOJIe, K 4YENIOBEKY, BHOCHUT CBOH BKJIaJ B SKOJIOTHYECKOe 0OpazoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckyd aJanTHPOBAHHBIM OTpPaKEHHEM
0a30B0il HayKH XMMHUHU Ha ONPEACIEHHOM dTarne e€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa conepkaHHs MPOrpaMMbl 110 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona kK e€ mzydenuro. CopepiaHue CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl M0 MPUHIUIY MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHMA Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— Y4YEHHS O CTPOEHUH aToMa U XUMUYECKON CBS3H;

— MPECTaBICHUH 00 IEKTPOIUTHIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBIMOJIHAS (DYHKIUU OOBSACHEHHS] W HPOTHO3UPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJ/laM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yyeHny XUMHUN IPOUCXOIUT (POPMUPOBAHKUE 3HAHUI OCHOB XMMHUYECKOM HAayKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEWIHMX (DAKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUECKUX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HayKH, B
IPUOOILEHNH K HAyYHbIM METO/IaM MTO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkluil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKON 1E€ATEIbHOCTH, OCBOEHUH IPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (hopMUpPOBaHHME MHTEIUICKTYAIBHO PAa3BUTOHN JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYyHbIM  METOJaM  IO3HaHuS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUU XUMHH, NPUMEHATh MX TMpPH peleHuH mpolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBON NEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAlOLIeW MpUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTH AajbHEHIIero o0yueHus..

OO61iee yuCiO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BenlecTBa. dusnueckue CBOWCTBA BeELIECTB. ArperatHoe cocrosiHue BemlecTB. [loHsTue o
METOJIaX IMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecu. CIocoOb! pa3ieieHusl CMeceH.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocTbie u cioXHBIE BelIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTENbHAS MOJICKYIIsIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMoCBsI3b KOJIWYECTBa, MAcChl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

Ou3nyeckue M XMUMHUYECKHE SIBICHHUS. XHUMUYECKas peakuus U e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYecKue ypaBHeHus. Kinaccupukams XMMUYECKUX PEaKIui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYIOW, IMpaBHiaMu padoThl B jJaboparopuu U mpuéMamu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE U KOHJCHCALMS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszinoxkeHue rugpokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Kejle3a ¢ pactBopoM conu Mmenu (), usydenme crocoOoB
pa3ienieHuss CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHIAPUBAHUE, AUCTUILIALINSA,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OINMUCaHUE
pEe3yNbTaTOB MPOBEIAECHUS OMbBITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHHUS MAacCChl, CO3/IaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3JeMEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — algoTporHas MOAH(PHUKAIUS
KHCIIOpO/1a.

TermoBoit A(PekT XUMHUYECKOW peakInH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT um mpoctoe BemiecTBO. HaxoknmeHue Bojopoda B TPHUPOJIE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNydeHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®dusnyeckue cBorMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoJ. OxpaHa M OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHI0B. DU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaoB.



OcHoBanmsi. Knaccudukaiuss OCHOBaHHWI: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHWMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUs KUCIOpoJa B BO3AyXe, MOJydeHHe, coOupaHue,
pacno3HaBaHUE W HU3YyYEHHUE CBOMCTB KHCIOPOJA, HAOIIOJEHUE B3aMMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3liaMid OKCHIOB M OIMCAHWE WX CBOWMCTB, TMOJYy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHEe CBOMCTB BOjopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), WCCIEAOBAHUE OOpPA3I[OB HEOPTAHWYECKUX BEHIECTB PA3IMYHBIX KJIACCOB,
HAOJI0/IEHUE M3MEHEHUS OKPAaCKH WHIMKATOPOB B PAaCTBOpPax KHUCIOT W IIEIOYEH, H3yuyeHUe
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIHU, PEIICHNUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Bakueiiue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiementos /[, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBple TOMBITKA KIACCU(PUKALMUK XUMHUYECKUX »dieMeHToB. [loHsATHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAIIIBI, TAJTOTEHbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Kopotkonepuognas u uHHONepuoAHas ¢opmbl [lepuogmueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX szaep. M3orombl. Onektponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHToB [leproauieckoil CUCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMHUYECKHUX JJIEMEHTOB, METAITHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u I[leprogudeckoil CHCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas " HETOJISIPHAS ) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3YyYeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, MIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU M3YYEHWU XMMMH B § Kjlacce OCYIIECTBISETCS
yepe3 HCHOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IMKIIA.

OO1e ecTecTBEHHO-Hay4HbIE IIOHATHA: HaydHbIM (akT, rumores3a, Teopus, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIMJ, H30TOIBI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsii, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognuecknit 3axkoH. Ilepuommueckas cucremMa xumudeckux odaemeHtoB J[. M.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHOAOB, Kajlds, KalblUsi M HMX COCIAUHEHUH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHUYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEUIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COCIUHEHMM, T'eHeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YHCIY U COCTaBY
YYaCTBYIOIIMX B pEaklUU BEIIECTB, MO TEIJIOBOMY 3((exTy, M0 H3MEHEHHMIO CTEleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTajau3aTopa). JK30- U
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsitTue o cxopoctu xumuueckoi peakuuu. Ilonatue 06 oOpaTMMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumuueckoM paBHOBecuU. PakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIUH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOT 0 OanaHca.

Teopust PAEKTPOTUTUYECKON AUCCOLUALNH. DIEKTPOIUTH U HEIIEKTPOJUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHCCOLMAlMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U Ca0bIE DJIEKTPOIUTHI.

Peakuuu moHHoro o6MeHa. YcCIIOBHsI MPOTEKaHUs peakIMii HOHHOTO oOMeHa, TOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peaknuil. CBOMCTBA KHCIOT, OCHOBAHMM M COJIEH B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),
WCCIICJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(bakTOpOB, MCCIEIOBAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOIEcca AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJNB30BAaHUE BHUIEO MATEpUANIOB), IMPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBbIACICHME Tra3a, 00pa3oBaHHME BOJbI), OINbITOB, WUIIOCTPUPYIOLUX MPUMEPHI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKLIMN (FOPEHHE, peakLUU pa3jioKEHUs, COCIUHEHUS),
pacro3HaBaHUE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmass xapakTepucTHUKa TrajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE
crenieHu okucineHuss. CrtpoeHue M (u3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4CHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/a Ha OPraHU3M 4YesioBeka. BaxxkHelme Xaopuasl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (u3nyecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALUU KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (uU3MYecKHue M XMMUYecKue cBoHcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3NYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak IpeNcTaBUTENs Kiacca KUCJIOT M crneuududeckue). XHUMHUYECKHE peakiHH,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoThl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B npupoje. AMMUak, ero Gu3n4eckue i XMMUYecKue
CBOICTBa, nonydeHue u npumeHeHne. Coau aMMOHMSI, UX (HU3NUYECKHUE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usznueckue ¥ XUMHYECKHE CBOIicTBa (oOlIMe Kak MpEeACTaBUTENs Kjacca KHUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyecTBe MHHEpaJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUYBbI U BOAOEMOB). Docdop, amIoTponHble MOAU(DUKAUH
docdopa, puznueckue u xumudeckue cpoiicrBa. Okcun docdopa (V) u pocdopHas kuciora,
du3nueckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoze, pusnueckue U XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux (pU3NYecKUe U XUMUYECKHE CBOMCTBA, JEWCTBHUE Ha KMBBIE OPTaHU3MBI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTUYeCKUe MPOoOIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIO0TE3a TJ100aJIbHOTO TOTEIUIEHHUs KJIMMaTra, MapHUKOBBINM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOMCTBA, MOJy4deHHE U NpuMeHeHHe. KadecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TlepBoHavanbHble MOHATHS 00 OPraHMYECKHX BEIIECTBaX KaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, ATWUJIEH, AalleTWJIEH, JTaHOJ, IJIMLEPHUH, YKCycHas kuciora). [IpupoaHbie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIIOTHYECKH BaXKHBIX BEIIECTBAX:
KMpax, Oeykax, YriaeBoJaX — M HMX DPOJM B JKM3HM uesoBeKa. MarepuanbHOE €IMHCTBO
OpPraHMYECKUX Y HEOPraHMYECKUX COECIUHEHHH.

Kpemunii, ero ¢usnveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOU Kuciote. CHIIMKaThI, UX UCIOJIb30BaHKUE B OBITY, B MPOMBIIINICHHOCTH. BaxkHelme



CTpOUTENbHbIE MaTepHajbl: KEpaMHUKa, CTEKJIO, IEMEHT, OeToH, ene300eToH. IIpobimembl
0e30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPTraHMYECKHX BEIECTB, CBOMCTB COJSHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAaKUW Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (pU3MYeCKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCTIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIIEHHE C OOpaslamu XJIOPUAOB (TaJlOTCHHJIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEpHaoB), HaONIOAEHUEe Tpolecca OOYrJIMBaHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiiy Ha Cyiab(paT-WOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUN
(BO3MOKHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE M HW3YYEHHE CBOICTB aMMMaka, IPOBEJICHUE
Ka4eCTBEHHBIX pEaKIMid Ha WOH aMMOHHMA M (ocdar-noH M H3ydeHUE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUEHHE MOJENEH KPUCTANIMYECKUX PELIETOK ajiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOoOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMIIEHHE C MPOIYKIHEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIbHBIX 3aJay Mo Teme «Baxuelmue
HEMETAJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCIUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX JJIEMEHTOB — METaVIOB HAa OCHOBAaHUU UX
nosiokeHus B llepnonnueckoil cucreme xumndeckux anemeHToB /1. 1. MenneneeBa u ctpoeHust
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBsI3b M MeETAJNIMYECKas KpUCTasIndecKas
pemérka. OIEKTPOXUMHUYECKUH psi HanpspkeHMM MeraioB. Dusnueckne M XMMHUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CjiaBsl (CTanb, 4YyTryH, AIOPATIOMUHUN, OpoH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIJIEHHOCTH.

[Ilenounsle MeTauIbl: OJI0KEHNE B Ilepnonnueckoil cucteMe XMMHUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHUE B MpHupojae. PU3NYECKHe U XUMUYECKHE
cBo¥icTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U THIPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHo3emMenpHbIE METAUIBl MAarHUl M KaJlbLUd: nonokeHue B Ilepuoanueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupone. Puznueckne U XMMHUYECKUE CBOMCTBA MarHus M Kajablus. BakHellne coequHEHUS
KaJbpus (OKCUM, TUAPOKCU, coin). JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
amoMuHus. AM(pOoTepHBbIE CBOICTBA OKCHIA U THJIPOKCUAA AITIFOMUHUS.

Kenezo: mnonoxenue B Ilepumoamueckoir cucrteMe xumuuyeckux osnementoB /[l .
MenzeneeBa, CTpOEHHE aTomMa, HaxOKJAeHUe B npupoje. dusndeckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kene3a (II) m xenesa (lll), ux cocra, cBoiicTBa u
MIOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJICHHE C OOpa3llaMH METAUIOB M CIJIAaBOB, HMX (PU3UUYECKUMHU CBOHCTBAaMH,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO MCIIOJB30BAaHHE BHAEOMATEpUATIOB),
0COOEHHOCTEH B3aUMOJICHCTBUS OKCHIA KAJIBIIUSA U HATPUS C BOJOH (BO3MOKHO HCIOJIb30BAHUE
BUJICOMaTEPHUAJIOB), KCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHHUs jKele3a B



KHACIOpoAe  (BO3MOXHO  HCHOJB30BAHWE  BUACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KAYeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajbllus, alFOMUHUA, LUHKa, xene3a (I1) u xenesa
(1), mequ (1), HaOnrOIEHHE W ONMCAHKUE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHSL,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpYsKaoIas cpeaa

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIIECTB M XMMHYECKHX peakuuii B ObiTy. IlepBas momomuipr mpu XUMHYECKHX OXKOrax M
OTpaBJICHUSIX.

XHMHYECKOE 3arps3HEHUE OKPYKAroIIel cpefbl (MpeaeabHas 10IMyCcTUMas KOHLIEHTpaIus
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MATEPUAIIbI).

Meswcnpeomemnnie ceasu

Peanuzarus MeXNnpeaMETHBIX CBA3EH MPU U3y4YEHUU XMMUHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCHOJb30BAHME KaK OOMIMX ECTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATHM,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIM (akT, THUHOTE3a, 3aKOH, TEopus,
aHalM3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAONMIOJEHHE,  IKCIEPHUMEHT,
MOJICITIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, OJJIEKTPUYECKUI 3aps], M[POBOJHUKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEIMYMHBI,
€AMHMILIBI U3MEPEHUS], KOCMUYECKOE IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KocucTeMa, MUHEpaiIbHbIE YAOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIECTBA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJBbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0OIIEero oOpa3oBaHUs
JOCTUT'AKOTCA B X0OI€ 06yquH5[ XUMHHU B CIUHCTBC y‘-Ie6HOI>i n BOCHI/IT&TCHBHOﬁ OCATCIIBHOCTU B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMA W  JYXOBHO-
HpaBCTBeHHBIMH IICHHOCTAMU, HpI/IHﬂTI)IMI/I B 06IJ_ICCTBG HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUA U
CIOCOOCTBYIOT MPOIIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHUS M COIIMATM3AINN 00yIarOIUXCSI.

.HI/I‘-IHOCTHI)IG pe?)y.]'II)TaTI)I OTpa)KaIOT TOTOBHOCTbH O6y‘IaIOHII/IXC$I pYKOBOHCTBOBaTBCSI
CHCTEMOW TO3WTHUBHBIX IICHHOCTHBIX OPUCHTALMH M PACHIMPEHHE OIbITA JCATEIBHOCTH Ha o€
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

LIECHHOCTHOTO OTHOILLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUYECKOMY U HAYYHOMY
HaCJICIUO, INIOHHMMAHHA 3HAYCHUA XHMH‘ICCKOﬁ HaYKI/I B XHU3HU COBpCMeHHOI‘O O6IJ_[CCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(pOPMAITUCH O MEepPeAOBBIX JOCTHKCHHUSIX U OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa ¥ OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:



NPEICTaBICHNUSA O COLHUAIBHBIX HOpPMax M IMpaBHJaX MEXKIMYHOCTHBIX OTHOLICHUN B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHOHMCCIIeIOBATENbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH 1€ATEILHOCTH IPU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMOJIHEHUH XMMHUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIJICHUS K
B3aMMOINIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHUE W TOCTYNKHA CBOMX TOBApHUINEH C IMO3UIMHA HPAaBCTBEHHBIX H
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH M COCTABIISIOLINE OCHOBY ISt
IOHUMaHMs  CYIIHOCTM HAy4yHOM KApTMHBI MHpa, IHPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOMIBI, B3aUMOCBS3SIX YENIOBEKa C MPHUPOIHON CpEeIor, O posn
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

[IO3HABATEIbHBIE MOTHBBI, HANpaBJICHHBIC Ha IIOJIyY€HHE HOBBIX 3HAHUH 10 XUMHH,
HEoOXoauMble Ul OOBSCHEHHsS HaOJI0JaeMbIX IIPOLECCOB U SBJICHUH, I103HABATENIbHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAaMOCTOSTEIBHOW paboThI
C y4yeOHBIMHU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypoi, AOCTYHNHBIMH TEXHHYECKHMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOYyYEHMIO M MO3HaHUIO, JIFOOO3HATENIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MPOSKTHONH M HCCIENOBATEIBCKON JEATEIILHOCTH, K OCO3HAHHOMY BBIOODPY
HalpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIeM;

4) ¢popMHUPOBAHUS KYJIbTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/10pOBBIO,
YCTAaHOBKM Ha 37I0POBBI 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIEHUsI alKorojsi, HApKOTHKOB, KYpPEeHHs), HEOOXOAMMOCTH COOIIIOICHUS
npaBui 0€30MacHOCTH TpU OOpamieHHH ¢ XUMHYECKHMMH BEUIeCTBaMH B OBITY W peajbHOMN
KHU3HH,

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K MPAKTUYECKOMY M3YUYEHUIO MpodeccHii U Tpyaa pa3IudHOro pojia, yBaXKeHHUe K
TPyAy ¥ pe3ylbTaTaM TPYAOBOH NEATENTFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPHMEHEHHS
OPEIMETHBIX 3HAaHWM 10 XHUMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJIOJDKEHHUS 00pa3oBaHUSl C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIeCTBEHHBIX MHTEPECOB U MOTpeOHOCTeH, ycnemHoi mpodeccnoHaIbHON AEATENbHOCTH U
pa3BUTHS HEOOXOMMBIX YMEHH, TOTOBHOCTh aIalTHPOBATHCS B TPO(ECCHOHANBHOM Cpee;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH I[eJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emire,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMaHHE LIEHHOCTH 3J0pPOBOr0 W 0€30MacHOro odpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HM3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
0CO3HAHME LIEHHOCTH COOJIIO/ICHHsI MpaBUII 0€30MacHOTrO MOBEACHUS MpU paboTe C BEleCTBaMH,
a TaK)Ke B CUTYaIUsIX, YIPOXKAIOIINX 3A0POBBIO M KU3HU JTIOJICH;

CHOCOOHOCTH TPUMEHSATH 3HAHUSA, MOJydaeMble NPU H3YUYEHUH XUMHUH, JUIS pEIICHUsS
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NPUPOIHON CPEAOi, AJIsl TOBBIIEHUS] YPOBHS SKOJIOTMYECKOM
KYJIBTYpBl, OCO3HaHUS TINIOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U MyTel WX pelieHus
MIOCPEJICTBOM METO/IOB XMMHUH, SKOJIOTHIECKOTO MBIIIICHHS, YMEHHUSI PYKOBOJCTBOBATHCSI UM B
M03HABATENbHOM, KOMMYHHKATUBHOM U COIMAIEHON MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbI

B cocraBe MerampeaMETHBIX pe3yJlbTaTOB BBIICISAIOT 3HAYMMBbIE il (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHLMII, TUNOTE3a, (aKT, cucrema,
IpoIlecc, KCIEPUMEHT U JIPYToe.), KOTOPbIe NCHOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX NMPEAMETOB (POPMUPOBATH NMPEICTABICHUE O



[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHHBEpCaJIbHbIe ydeOHbIe JEHCTBHs (IIO3HABATEIbHBIC,
KOMMYHHKAaTUBHbIE, PEryJIATHBHbBIE), KOTOpblE OOecrneduBaoT (OpMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIECTBICHUIO YUEOHOM! JEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

YMEHHUSl HCHOJNb30BATh HNPUEMBI JIOTMYECKOTO MBIIUICHUS [P OCBOEGHUM 3HAHMIM:
pacKpblBaTh CMBICI XMMMUYECKHUX MOHATHM (BBIACJIATH MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBJIMBaTh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOJIb30BATh MOHATHS U1 OOBSICHEHUS
OTIENbHBIX (DAaKTOB W SBJICHHH, BBIOMpPATh OCHOBAHMUSA M KPUTEPHHU JJs KJIACCHU(PHUKAIMU
XMMHUYECKHX BELIECTB M XMMUYECKUX PEAKIMHA, YCTaHABJIMBATh IPUUUHHO-CIICACTBEHHBIE CBA3H
MEXy 00BEKTaMHU U3YUEHUs], CTPOUTH JIOTUUECKUE PACCYKIEHUS (MHAYKTUBHBIE, 1€AYKTUBHBIE,
10 QHAJIOTUH), A€1aTh BBIBO/BI U 3aKIIIOYEHHUS;

YMEHME MPUMEHTHh B IMPOLIECCe MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH IHIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKass (GopMylna M YpaBHEHHE XHMHYECKOM peakuud — NpU peleHUH YdeOHO-
MO3HABATEJIbHBIX 3a/ad, C Y4€TOM OTHUX MOJEIbHBIX NPEJICTABICHUNH BBIABIATH U
XapaKkTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIECTB U
XUMHYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEUMS B U3Y4aeMBbIX NPOLIECCAX U ABICHUSX.

Ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHUE HCHOJb30BaTh MOCTABJIEHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IO3HaHUS, a
TaKK€ B KayeCTBE OCHOBbI i1 (OPMUPOBAHUSA THUIIOTE3bl IO IPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMbIX CYKICHUH;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEIACHHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a X0JIOM IPOLECCca, CAMOCTOATEBHO IPOTHO3UPOBATh €ro
pe3ynbTar, GopMmynupoBaTh OOOOILIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJETaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMeHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALMIO PA3IMUHBIX BUI0B
1 (GOpM IPECTABICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIONYJIspHAsI IUTEpaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE Mocobus, pecypcsl IHTepHeTa), KpPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHUE NPUMEHSTh pa3IMyHble METObI U 3aMPOCHI MPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOANMBIX ISl BBIITOJIHEHUS YUYE€OHBIX U TO3HABATENbHBIX 33/1a4
OTpeNIeNIEHHOr0 TUMA, MPHOOpETeHUEe OIbiTa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTHH, OBIaJieHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATENIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IperCTaBICHUS
MH(pOpMallMl U WUTIOCTPUPOBATh pellaeMble 3a/aYd HECJIOXKHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

YMEHHME HCMOJIb30BaTh U aHAJIM3UPOBATh B Ipollecce Y4eOHOH U HCCieI0BaTeIbCKON
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOTI0 XO35HCTBA U TPAaHCIIOPTa
Ha COCTOSIHME OKPYXarole MpUpOoaHON Cpebl.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

YMEHMsI 3aJaBaTh BOIpPOCH (B XoJe Juanora Hu (Wiu) AUCKYCCHMH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;

YMEHMsI IPEACTABIIATH MOJyUYEHHBIE PE3YJIbTAThl I03HABATENBHOM AESITEIbHOCTU B YCTHBIX
U THCBMEHHBIX TEKCTaxX; [eJlaTh MPE3CHTALMI0 Pe3yJbTaTOB BBIIOJHEHUS XHMUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1A0OPaTOPHOW pPAabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);



YMEHUSI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEI0BATEIbCKON JIEATEIbHOCTU NPH PEIICHUHM BO3HMKAIOIMX IPOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB U COTJACOBaHMs NO3MLUN (00CYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALAA COBMECTHBIX JACHCTBUM, ONPENEICHUE KPUTEPUEB 10 OLICHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHME CaMOCTOATEIbHO ONPEIENATh LIEIU ACSITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJMPOBAaTh M IPU HEOOXOAUMOCTU KOPPEKTUPOBATh CBOKO JESTENbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBATH IPEIIOKEHHBIA AJITOPUTM IEHCTBUHM IIpU
BBINOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs HOBBIX 3HAHMH 00 H3y4aeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJYUYEHHOI'O PE3yJIbTaTa 3asBJICHHOM LIENH,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble B YCIIOBUHU 3aJJaHUI.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOyyarolMuUCs Hay4yHblE 3HAHHUS, YMEHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeaMEeTHON 00sacT «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
MHTEPIIPETALUU, IPE0OPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYalUsIX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAsA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas M0 XHUMHUYECKOTO
JJIEMEHTAa B COEAMHEHMH, MOJISIPHBIM OO0BEM, OKCHJ, KHUCIOTa, OCHOBAHME, COJIb,
3IIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, peaKLUU Pa3IoKEeHUs], PEaKI[Mi 3aMEeLICHUs, PEaKIH
o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((eKT peakluu, sApo aToMa,
AJICKTPOHHBIA CJIOM aTroMa, aTOMHas OpOuTalb, paguyC aroMa, XUMUYECKas CBS3b,
NOJIIpHAasl M HEIOJIApHAas KOBAJIEHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAalKs) B PaCTBOPE;

® WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKHMX IOHATHM U IPUMEHATH ITH
MOHSTHS IIPH ONTUCAHUM BEILECTB U UX MPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpMYT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OmpeleNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTEIEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIC)KHOCTh BELIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBSI3U
(xoBaJIeHTHAs! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1€eMOHCTpUPOBATH
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX DJJIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOTaIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOMuuHylo ¢opmy [lepuoauyeckoil cuCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «JIaBHas moAarpymnma (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Mambie W OonblIMEe TNEPHOABI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabnuue «llepuonnyeckas cucremMa XMMHUYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB



XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacrpeziefieHue X MO0 JICKTPOHHBIM CIIO0SM);

KJIacCU(UIMPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHWYECKHE BEIIECTBA, XUMHUECKUE
peakiuu (IO YHCIy ¥ COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEILUIOBOMY
dbdexry);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE IIpUMEpaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUIN B Pa3IUUYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT O AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIBbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMAaTH3AIHI0, KIacCU(UKALHUIO, BBISBJICHUE MPUYUHHO-
CJIE/ICTBEHHBIX CBS3€H — JJIi M3Y4YECHHS CBOMCTB BEIIECTB M XMMHYECKUX PEaAKIIUil,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  IIO3HaHUS  —  HAONIOJEHUEe,  HU3MEpEeHHUe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICTICHHBIN);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHUYECKOM TMOCYyI0M U  J1a0OpaTOpHBIM
0o0opy/sOBaHUEM, a TaKXe IpaBWiiaM OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSMHU IO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C ONpPENECIEHHON MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA, INIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PAcIO3HABAHUIO PAacTBOPOB HIeNOoued U
KHUCTIOT C TIOMOIIIbIO HHIMKATOPOB (JTakMmyc, peHondTanenH, METUIIOPaHK U ApyTue).

K konny oOyueHus B 9 kiacce IpeaMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XMMHUYECKAs pPEaKlHs, XUMUYecKas
CBSI3b, TEIIOBOM 3(PEKT peaklnu, MOJIb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTEpHOCTh, XUMHUUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTAIM4ecKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peaKkIuu, MpeIeNbHO IOIyCTHUMas
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATUH M NPUMEHSTH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILCHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHMKY JUISI COCTaBi€HHUS (OpMyn BellecTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHAMJIEC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA M0 XHUMHYECKON
dopmyine, Xxapakrep cpelbl B BOAHBIX PAacTBOPAX HEOPraHMYECKHX COCIAMHEHWH, THUI
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHMMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh TabauuHyro Gopmy Ilepuonndeckoit



CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3lnyaTh MOHATUSA «TJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas mnoxarpymnma (b-rpynma)», Mameie W OOJBIIME TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B IEPUOAWYECKON Tabmmie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YuCiIo IEKTPOHOB U pacIipeielieHUe X 10 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HUX
COCIMHEHUH B TpeJeax MaJbIX IMEPUOJIOB U TJABHBIX MOATPYMI ¢ YIETOM CTPOCHUS
UX aTOMOB;

KJIACCU(UITUPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPTaHMYECKHIE BEIIECTBA, XMMHUCCKUE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEeW OKUCICHUS XUMHYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMUYECKHE CBOWCTBA
MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXK/as OMKUCAHUE MPUMEPAMU MOJIEKYISPHBIX U
WOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIUH;

COCTaBIISITh YPaBHEHUS 3JICKTPOIUTUUYECKON TUCCOLMALIUU KUCIOT, IeIouel U COJeH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKIAIONINX ~ CYIIECTBOBAaHME T'E€HETHYECKOW CBA3M MEXAY BElIeCTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa dTHX PEaKLUi;

MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOKHOCTH
MPOTEKAaHUsI XMMUUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA o (opMyJie COEMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUUYECKOM peakinu;

coONMo/IaTh MpaBWJIa TIIOJIB30BAHHMSI XMMHYECKOW TIOCYIOH U JTabOpaTOpHBIM
0o0OpyIOBaHWEM, a Tak)Ke MpaBHJa OOpaIIeHWs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMHU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO TMOTYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

MPOBOANTH PEAKIMU, MOATBEPKAAIOIINE KAUeCTBEHHBIN COCTaB Pa3IMYHBIX BEILIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpPHA-, OpoMmHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CUJIMKAT-, cynb(dar-, THIPOKCHI-UOHBI, KAaTHOHBI AMMOHMS M HOHBI H3YUYEHHBIX
METAJIJIOB, MTPUCYTCTBYIOIIHNE B BOJAHBIX PACTBOPaX HEOPTaHMYECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlUU MBICIUTENHFHON NEATEIbHOCTH — aHallu3 U CHUHTE3,
CpaBHEHHE, 0000IeHHEe, CHCTEeMAaTH3allhi0, BBIABICHUE MPUUNHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHSI CBOMCTB BEHIECTB M XUMHUYECKUX PEaKIMil, €CTECTBEHHO-
HayyHble METOJbI TO3HAaHUS — HaONIOJEHWE, W3MEPEeHHEe, MOJCIUPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
Ko €CTBO 4aco

Ne HaumenoBaHue pa3jiesioB U HHECTBO I KB 0 dueKkTpoHHbIe (LM POBbLIE)

n/n TeM NMPOrpaMmbl Bcero p;’ﬁHOTpr‘:m’H“e pz? g::::qem"e o0pa3oBaTejibHbIE PeCypPChI

Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS

XuMus — BaKHast 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bu6mmoteka [IOK

' NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJIoBeKa

12 BemecTBa 1 xuMu4deckue 15 1 bubnnoreka IIOK

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

Hroro mo pazneny 20

Pa3nea 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BELIECTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [JOK

' 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 3 1 bubnmnorexka HOK

' U COJISIX https://m.edso0.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK

' OCHOBaHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmorexa [JOK

' HEOPraHUYECKUX COCTUHECHUI https://m.edso0.ru/7f41837c

Hroro mo pasneny 30

Paznea 3. llepunonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XI/IMH‘ICCKaSI CBA3b. OKI/[C.JII/[TCJII)HO-BOCCTaHOBI/ITeJII)Hble pealcum[

3.1

[lepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

7

bubmuorexa [JOK
https://m.edso0.ru/7f41837c
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XHUMUYECKHX dj1eMeHToB 1. 1.
MenneneeBa. Ctpoenue aroma

XUMHYECKas CBI3b.
3.2 OKHUCIATEILHO- 8
BOCCTAHOBUTEIIbHBIE PEAKIIUU

Hroro no pazueny 15

PesepBHOe Bpems 3

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c¢

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c
bubnnoreka IIOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 68 S
9 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posBbie)
Ne ni/m HpOrPAMMEI Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 0BPA30BATETBHBIE
padoTshI padoThI pecypesr

Pasjnen 1. BemecTBo 1 XUuMHYecKHe peaKIIun
11 [ToBTOpEeHME U yriayOneHue 3HaHUH 5 1 bubnmnorexa [JOK

' OCHOBHBIX Pa3JiesioB Kypca 8§ Kiracca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuoteka [JOK

' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPONUTHYECKAs IUCCOLIUALIMSL. 8 1 1 bubnmoreka [JOK

' XUMHYECKUE PEaKIIUH B paCTBOpax https://m.edso0.ru/7f41a636

Hroro no pasneny 17

Paszpnen 2. HemeTa/uibl M X COeIMHEHUS
2.1 ‘ OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bubnuorexa [LIOK
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anemeHToB VIIA-rpymmel. ["amoreHs https://m.edso00.ru/7f41a636
o | Sl s ; Busorea 0K
' ' https://m.edso0.ru/7f41a636
COEMHEHHS
23 | oresemor VA roymer Anor, fechop 1 7 buGnorexa LIOK
' ' ’ https://m.edso00.ru/7f41a636
COCIMHEHHUS
e | e s ; B orea 10K
' . PYHIIEL poa https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCTMHCHHUS
Htoro no pazneny 25
Pa3nen 3. MeTaabl 4 HX COeAMHEHUS
N bubnuorexa [JOK
3.1 Obume cBoficTBa MCTAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxkueiinme MeTauIbl U UX COEIUHEHUS 16 https://m.edsoo0.ru/7f41a636
Hroro no pasneny 20
Paznen 4. Xumus u okpykaiomas cpeaa
4.1 BemectrBa 1 MaTepuaibl B JKH3HU YeIOBEKa 3 bubmaorexa LJOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE BpeMms 3 bubmorexa LIOK
p P https://m.edso00.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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