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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YPOBHE OCHOBHOTO 00IIIETO 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTelIbHON MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a takke Ha OCHOBE (emepanbHON
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOIaBaHusl YIeOHOTO IMpeaMeTa
«XuMus» B o0pa3oBaTesIbHBIX opranuzanusx Poccuiickoit @eneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH cTparermu OOydeHwus,
BOCIIMTAaHUS W pa3BUTHS OOYyYarOIUXCS CPEACTBAMHU YUEOHOTO TIpEIMEeTa, YCTAaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJIEpKaHMe, MPeIyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbI TI0 XHMHH, ONIPEIENeT KOJINIeCTBEHHBIE
M KAueCTBEHHBIC XAPAKTEPUCTHKH COJCPKAHUS, PEKOMEHAYEMYIO MOCIEeI0BAaTEIHbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXKIPEJAMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOEHHOCTEH 00yJaromuXxcsi, ONpeAessieT BO3MOKHOCTH TpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ylbTaTaM OCBOEHUsSI OCHOBHOW 00pa30BaTEIbHONW MPOTrpaMMbl Ha
YpOBHE OCHOBHOTO 001IeT0 00pa3oBaHus, a TAKKE TPEOOBaHMI K pe3yabTaTaM 00ydeHUs XUMUN
Ha YypPOBHE IeJe W3y4eHUs TpeaMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00Y4aroIIerocst o OCBOCHHUIO Y4eOHOTO COJIepKaHusl.

3HaHUe XUMHH CITY)KHT OCHOBOW JUTS POPMUPOBAHHSI MHPOBO33PEHHSI 00YUarOIIErocs, ero
MPECTaBICHUI O MaTEPUAIBHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIESCTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MpoOJIeM YCTOMYMBOTO pPa3BUTUS 4YEJIOBEUECTBA — CBHIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOW 0€301MacHOCTH, IPOOIIEM 3JJpaBOOXPaHCHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsi caMOpa3BUTHS U (POPMUPOBAHUS
KYJIBTYpPBI JUYHOCTH, €€ 001IeH U QYHKIIMOHAIBHON IPAMOTHOCTH;

BHOCHT BKJIaJ B ()JOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKHX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHON  JESTENbHOCTH,  SKCIIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHMM, HEOOXOAMMBIX KakK B IIOBCEJIHEBHONW JKM3HH, TaKk U B
po(hecCUOHAIBHON AEATEIIbHOCTH;

3HaKOMHUT €O CIeUUu(UKON HAaydHOTO MBIIUICHHS, 3aKJIaIbIBA€T OCHOBBI 1LIEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPO/IbI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00y4aroIuxcs;

crocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPUPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE OOpa3zoBaHME
oOyuaronuxcs.

JlaHHble HampaBiieHUs B OOy4eHHUU XMMHUHU O0ECHeuuBaroTCs creuu(puKoil coaepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SIBISETCS IeJarornyeckd afanTHPOBAHHBIM OTPaKEHUEM
0a30B0il HAyKN XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xumMuum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00y4aroMMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHH XUMUHU, OCHOB HEOPraHUYECKOH XUMHH U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OPraHNYeCKON XUMUH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XUMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ miydeHuro. ConepkaHHe CKIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XMMHYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl MO NPUHIMITY IOCIEI0BATENFHOIO PAa3BUTHs 3HAHMNA Ha OCHOBE
TEOPETUUYECKHX MPEICTABICHUIN pa3HOTO YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YYEHUS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— Ilepuonueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHMsI O CTPOEHUH aToMa U XMMHYECKOH CBS3U;

— MpE/ICTaBICHUH 00 AIIEKTPOIUTUIECKOMN TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOTO YPOBHS K JIPYrOMy,
BBIMIONTHASA (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEU
MIPaKTUYECKOI0 IPUMEHEHHUS U TIOJYyUEHUs U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMMbl IO XHMHUHU CHOCOOCTBYET (OPMUPOBAHUIO IPEICTABICHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOW KapTUHBI MHUpa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMpPHUBJICUEHUEM 3HAHUW W3 paHee MH3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buosorus. 5-7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHU IPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HAYKH Kak
00JacTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON JESITENbHOCTH YeJOBEKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOTO IMpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNH K HayYHBIM METOJaM MO3HaHUs MTPU N3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
dbopMHUpOBaHMM ¥ Pa3BUTUU T[IO3HABATENbHBIX YMEHHH M HUX NPUMEHEHUU B Yy4eOHO-
M03HABaTEIbHON U y4eOHO-UCCIIEIOBATENbCKON AESITETbHOCTH, OCBOCHUN MPaBUJl 0€3011aCHOTO
oOpallleHus ¢ BelleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipy u3ydyeHHH XMMUU HAa YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)XKHOE 3HAUCHHE
MpUOOpENTH TaKue 1EeJH, KakK:

— (opMHUpoBaHUE MHTEIIEKTYalbHO PAa3BUTON JIMUYHOCTH, TOTOBOH K caMOOOpPa30BaHHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KH3HU;

— HaNpaBJICHHOCTh OOYYEHHs Ha CHUCTEMaTH4ecKoe MpuoOIIeHre OOy4aroumxces K
CaMOCTOSITEJIbHOM ~ TMO3HABaTENIbHON  NEATENBHOCTH,  HAy4YHBIM  METOJaM  [O3HaHuS,
(GhopMUPYIOLTUM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— ofecrnieyeHue YCIOBHM, CHOCOOCTBYIONIMX NPUOOPETEHUIO OOYYaIOIMIMMUCS OIbITa
pazHooOpa3HOM AeATeIbHOCTH, MO3HAHUSA M CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[HI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IJIs1 PA3IMYHBIX BUAOB JESITEIbHOCTH;

— GopmupoBanue oomel PyHKINOHAIBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
4yclie YMEHHUH OOBSCHATh M OLICHUBATH SIBICHUS OKPYXKAIOUIErO MHUpPA, HCIOJIb3Yys 3HAHUS U
OTBIT, TMOJYYEHHBIE MPU H3IYYCHUH XUMHUHU, MPUMEHATh HMX MpPU pPELICHUH MpoOieM B
MTOBCEIHEBHOM KM3HU U TPYAOBOM JESTENLHOCTH;

— (hopMupoBaHue y 00y4aronMXCsl FTyMAaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 11€7eCO00pa3HOro MOBEICHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS! CBOETO 3J0POBbS M OKPY)KAIOWIEH NPUPOIHON
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0Y4YEHHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO M CaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYETIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIIs U HaIIPaBJIEHHOCTH AajbHEUIIero 00ydeHHs.

OO11ee 4uciioO 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 yaca B HEJIENIO).



COILEP KXAHUE OBYUEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KW3HU YEIOBEKA. XMMHUS B CUCTEME Hayk. Tena u
BemecTBa. Pu3znueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cOXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsI3b KOIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

duszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKOoH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kinaccupukamus XUMHUYECKUX peaKIuit
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHust ¢ J1abopaTopHbIM O0OpPYIOBAaHMEM, M3yde€HHWE W ONMHCaHWE (PU3UYECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KHTIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCIIOTOM) SBJICHHMA, HAOIIO0 IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMSI XUMHYECKHX peakiuil (pas3liokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aWMOJCHCTBUE >kene3a ¢ pacTBopoM coiau Mmenu (1), m3ydeHme crmocoOoB
paszenieHuss cMecedl: ¢ TMOMOINbI0 MarHuTa, (UIbTpOBaHUE, BbIIAPUBAHHE, JUCTUIUIALINS,
xpomatorpadus, MpOBEIEHHWE OUYUCTKA TMOBAPEHHOM COJM, HaONIOJIEHUE U OINHCAHUE
pE3yNbTaTOB TMPOBEACHHUS OIbITa, HIUIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3/JaHUE
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

Baxueiinmue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TMONyuyeHHUS KUCIOpOJa B JabopaTopuu U
npoMebleHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TONIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOT'O CIIOSL.

Bomopon — nsnemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MmotyueHus. KuciaoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEIIECTBAa B
pactBope. XumMudeckue cBoWcTBa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpoJe. 3arps3HEHUE MPUPOJAHBIX BoA. OXxpaHa U OYHMCTKA
MIPUPOIHBIX BOJL.



Knaccudukanuss Heopranmdeckux coeaumHeHuid. Oxcunpl. Kimaccudukamus OKCHIOB:
cojseoOpasymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUECKUE U XMMHUECKHE CBOICTBA OKCcUIOB. [loyueHue okcuios.

OcnoBanms. Knaccudukanus oOcCHOBaHWH: MIEIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. ®Pu3MUEeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknatypa kuciaor. @usndeckue U XUMUYECKUE
cBoiicTBa KuCaoT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. Homenknarypa coneil. ®uznueckue U XMMUYECKHe cBoMcTBa coseil. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXAY KJIacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJICHNE COJIEpP’KaHus KUCIOpoJia B BO3AYyXe, MOIydYeHUue, COOMpaHue,
pacrno3HaBaHHe M HM3y4eHHE CBOICTB KHCJIOpOJa, HAOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHus ropeHus (moxkapa), 0O3HaAKOMJIEHUE C
oOpa3liaMu OKCHJOB U OIMCAaHHE MX CBOICTB, IMOJy4YeHHE, cOOHMpaHHe, pacro3HaBaHUE U
M3yYeHHe CBOWCTB BOJOpoaa (TopeHwe), B3amMojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHHE 00pa3IloB BEIIECTB KOJUYECTBOM
1 Momb, HccnenoBaHNE OCOOEHHOCTEH PACTBOPEHHS BELIECTB C PA3IMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0OJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BHJIEOMATEpPUANIOB), UCCIIEOBaHHE OOpa3l0B HEOPraHMYECKUX BEIECTB Pa3IUYHBIX KJIAcCOB,
HaOJI0/IeHNe M3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuma meau (ll) ¢ pacTBopoMm cepHO KHCIOTHI, KHUCIOT C MeETajUlaMH,
peakuuii HeUTpalu3alui, TMOJYyYeHUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxHenmue
KJIACChl HEOPraHUYECKUX COECTMHEHUID.

Ilepuonuyeckuii 3akoH u Ilepnoanyeckasi cucrema xummu4yeckux iementos /. HU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas ¢BfA3b. OKHCIUTEILHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mOMBITKM KJIAcCU(UKALMK XUMHYECKUX dieMeHToB. [loHsitue o rpymmax
CXOJHBIX 3JIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJIOreHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema xuMuueckux a3viemeHtos J[. .
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogundeckoid CUCTEMBI
xumuyeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Duznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI FJIEMEHTA.

Crpoenne aromoB. CocraB artoMHbIX snuep. M3zorombsl. Onextponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX dNIeMeHTOB [leproaudeckoii CUCTeMbI
J. W. MenneneeBa. XapaKTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IMOJIO)KEHUI0 B
[Tepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pPauyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOAAM.

3nauenue Ilepuonuueckoro 3akona u Ilepuoauueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTUku. JI. . MenzeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenTtnas (momsipHast u HETOJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBA3b.



Crenenp  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBHUTENIbHbIE  peakiuu.  [Iporecchb
OKHUCIICHUS U BOCCTAHOBJEHUsSL. OKHUCIUTEIN U BOCCTAHOBUTEIIU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBUE THIPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPDI
OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKLUii (rOpeHre, peakiiuy pa3ioKeHUsI, COCTUHEHU).

Meoscnpeomemnoie ceasu

Peanuzarust MeXpeAMETHBIX CBA3EH NPH M3y4YEHUM XMMUH B 8 KJIACCE OCYIECTBIIACTCS
Yepe3 HCIOJIb30BAaHUE KakK OOIMX EeCTECTBEHHO-HAYYHBIX TMOHATHUM, TaK U TOHSTHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: HaydHbIM (pakT, THUMNOTE3a, TEOpHUs, 3aKOH,
aHaluM3,  CHUHTE3,  KiIaccupukanus,  MEePUOJUYHOCTh,  HAOIIOJEHUE,  DKCIEPUMEHT,
MO/ISTUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, DOJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIUJI, HN30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO, Telo, O0OBEM, arperaTHoe
COCTOSIHME BEIECTBa, a3, (U3MYECKHUE BEIUMYHHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocuntes, nprxanue, onocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, TOJIE3HbBIE
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIus

[Tepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHueckux i3nemeHtoB J[. .
MenneneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWMCTB XHMHUYECKUX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBsI3U. THIBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIECTBAa OT THIMA KPHUCTANIMYECKOW pPEmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil MO pa3lIWYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMYy 3(hdekTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE YPaBHEHUSI.

[Tonsitne o ckopoctu xumuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKUX peakiusax. [loHsATHE O TOMOTEHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanu3e. [loHsATHE O XUMHUECKOM paBHOBecMU. @DakKTOphl, BIHUSAIONME HA CKOPOCTh
XMUMHYECKOHN peaklny U MOJ0KEHNUE XUMUIECKOTO PAaBHOBECHSL.

OKHCANTENEHO-BOCCTAHOBUTENBHBIE PEAKIIMM, DJICKTPOHHBIM OalaHC OKUCIUTENHHO-
BOCCTaHOBUTENbHOU peakuuu. COCTaBlI€HHE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHHEM METO/1a DJIIEKTPOHHOTO OalaHca.

Teopust 2MEKTPOTUTUUECKON MUCCONUALIMU. DIEKTPOIUTHI U HEINEKTPOIHUTHI. KaTuoHsl,
aHUOHBI. MeXaHM3M [HCCOIMAIlMM BEIIECTB C PA3IHYHBIMH BHJAMU XUMUYECKOW CBS3H.
Crenens auccormanuy. CHIBHBIC U CIa0bIE AIEKTPOJIUTHI.

Peakuuu moHHoro oOMeHa. YcCIoBHS MPOTEKaHUs peakluii MOHHOTO OOMEHa, MOJHBIE U
COKpaI¢HHbIE MOHHBIE ypaBHEHHS peakmuii. CBOICTBA KUCIOT, OCHOBaHHWA M COJEH B CBETE



MPEJICTaBICHU 00 SJICKTPOIUTHYECKON mucconuanui. KadecTBEeHHbIE PEakIMu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISAMHU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauioB (rpadura M anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHs),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XMMMUECKOM peakUuu OT BO3JCHCTBHUS pa3IMUHBIX
(baKTOpOB, HCCIIEIOBAaHUE 3JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIECTB, MPOLECCA TUCCOIHALNU
KHUCJIOT, IeJIo4Yell M cojiell (BO3MOKHO MCIIOJIb30BaHME BUJEO MAaTepUasoB), IPOBEIECHUE
OTBITOB, WIIIOCTPUPYIOLIUX NpPU3HAKU MPOTEKAHUS pPEaKUMi MOHHOro oOMeHa (oOpa3zoBaHUE
ocajJKa, BBIJCICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, HUIFOCTPHPYIOMIMX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakluuu pas3lokKeHHs, COeAUHEHHUS),
pacrno3HaBaHHE€ HEOPraHWYECKHX BELIECTB C IMOMOIIBI0O KAaYECTBEHHBIX PEAKIMIl Ha HOHBI,
pelIeHre SKCIEPUMEHTAIbHbIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHS

OOmiass xapakTepucTHKa TajnoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
creneHn okucieHus. CTpoeHne U (pU3MUECKUe CBOMCTBA MPOCTHIX BELIECTB — TrajOrEHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMeEpe Xjopa (B3aMMOJEHMCTBHE C MeTajulaMd, HeMeTajlslaMu,
mienioyamu).  XijopoBojopona. ConsHas KHCIOTa, XUMHYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JleicTBre XJiopa U XJI0pOBOAOPO/Ia HAa OPraHU3M YeJIOBeKa. BaxkHeire XJ1opuibl
U UX HaX0XJECHHE B IIPUPO/IE.

OO6mass xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CcTerneHu okucieHus. CtpoeHue u (pu3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cepbl. AJUTIOTPOTIHBICE MOAU(PHUKAIIMKA KUCJIOPOJa M cepbl. XUMHYECKHE CBOMCTBA
cepsl. CepoBoaopoa, cTpoeHue, (U3MYECKHe M XUMHUYeCKHe cBOMcTBa. OKCHIBI CEphl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOmme Kak TIPEACTaBUTENSI Kiacca KHUCIOT W crenududeckue). XUMUYECKHE PEaKIuH,
JeXKalue B OCHOBE MPOMBIIIJICHHOTO croco0a MoJdydeHHs cepHoi Kuciotel. [Ipumenenue
cepHO# KucaoThl. Cou cepHOM KUCIOThI, KaueCTBEHHAs peakuus Ha cyibdaTr-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B TMpHUpoae. XHUMHYECKOE 3arps3HEHUE OKpYXalollel cpelsl
COEIMHEHUSIMU cepbl (KHCIOTHBIE NOXKIH, 3arpsi3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MpeI0TBpAaILCHUSI.

OO6mas xapaktepuctuka syneMeHToB VA-rpynmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHUsA. A30T, pacmpocTpaHeHHWe B Npupojae, Guznueckue u
XUMHUYEcKue cBoiicTBa. KpyroBopoT azora B mpupoje. AMMHAK, ero (pusnueckue u XuMU4YeCKHe
CBOICTBa, Moy4eHue u npumeHeHne. Com aMMOHUSA, UX GU3NYECKUE U XUMUYECKHE CBOMCTRA,
npuMeHenre. KadecTBeHHass peakuusi Ha MOHBl aMMOHHUSA. A30THAas KUCIOTa, €€ IMOJIyuyeHue,
¢dbusznueckue M XUMHUYECKHE CBOHCTBa (0OIIMEe Kak TMpeACTaBUTENs Kilacca KUCIOT H
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIbHBIX
ynoOpenuii. XUMHUYeCKOe 3arpsi3HeHHEe OKpYXKaloIlel cpe/ibl COeIMHEHNUAMHU a30Ta (KMCIOTHbIE
JOX/U, 3arps3HeHHe BO31yXa, MOuYBbl U BOAOEMOB). Pochop, amaoTponHble MoAUDUKALUU
dochopa, dpuznuyeckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nyeckue M XMMHMYECKHE CBOIlcTBa, mosydeHue. lcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAIbHBIX YA0OpEHH.

OOmast xapakrepuctuka 53JaeMeHTOB |VA-Tpynnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble CTENEHH OKHCICHUS. YTIEpO, alUIOTPOIHbIE MOIU(HKAIINY, pACIPOCTPaHEHHE B
npupoje, pu3nuecKue U XUMU4Yeckue cBoiictBa. AxcopOuust. KpyroBopot yriiepoaa B mpupoe.
Oxcunpl yriaepona, ux (GU3NUYECKUE U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha KUBBIE OPraHU3MBI,
MOJy4eHHEe U NPUMEHEHHE. DKOJOTHYeCKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),



TUIOTE3a TI00ATLHOTO TOTEIUICHHS KJIMMAaTa, MapHUKOBBIH 3PQeKT. YrosibHAs KUCIOTa U €8
cony, WX (pU3MUECKHMe M XMMHYECKHE CBOMCTBa, MOJy4YeHHWE M NpuMeHeHue. KauecTBeHHas
peakuus Ha  kapOoHar-uonbl. Mcmonb3oBanume  kapOOHaToB B OBITY, MEAMIUHE,
MIPOMBIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHavanbHBIE MOHATUS 00 OPraHUYECKUX BEUIECTBAX KAK O COCNMHEHHAX YIIepoJna
(MeraH, 5TaH, OSTHJIGH, alETHJEH, JTAaHOJ, TJIHIEPHH, YKCyCHas Kwuciora). I[IpupoaHbie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTH), NPOAYKTHl HUX MepepaboTKH
(6eH3uH), UX POJIb B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSITHE O OMOJOTUYECKH BaYKHBIX BEIIECTBAX:
KHUpax, Oenkax, YriaeBoJaX — M HMX pOJH B JKM3HH 4YelOBeKa. MarepuaibHOE EIMHCTBO
OpPraHNYeCKUX U HEOPraHMUECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWICTBa, MOJY4Y€eHHE U MPUMEHEHHUE.
Coenunenus kpemHus B npupoge. OOmme mnpenacrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBOH kucnoTe. CHIIMKATHI, UX UCMOJIB30BaHUE B OBITY, B TPOMBIIIJICHHOCTH. BaskHelmme
CTPOUTEINIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€301aCHOTO HCIIOJIb30BAHMSI CTPOUTEITHHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3ydeHre 00pa3IoB HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, MIPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPHUI-WOHBI W HAOIIOJCHUE NMPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakarorye (U3NIECKUE U XUMUYECKHE CBOWCTBA TaJIOTEHOB M WUX COCIMHEHUH (BO3MOXHO
HCII0JIb30BaHME BHUIECOMATEPHANIOB), O3HAKOMJIEHHE C 00pa3llaMH XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE C oOpasimamMu cephl M e€ COCOUHEHUSMH (BO3MOXKHO HCIOJH30BaHUE
BHJICOMATEepHasIoB), HaAONIOJCHWE Tmpollecca OOyraWBaHWS caxapa TOJ  JISHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KUCJIOTHI, N3YYCHUE XHMHUYCCKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, TIPOBEJICHHE KAaueCTBEHHOU peakuuu Ha cynb(aT-uoOH W HaONoJeHue MpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE C (DPU3WYECKUMH CBOMCTBaMH a30Ta, Gocdopa M MX COCTUHCHHUI
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 00Opa3iiaMu a30THBIX U PoCPOPHBIX yA0OpEHUH,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M U3YYEHHE CBOWCTB aMMHaka, IpPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHON a30THON KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BAHME BHJICOMATEPUANIOB), M3y4EHHE MOJIENed KPHUCTAUNIMYECKUX PEIIETOK ajamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTUBOTrasa, MoJydeHHe, coOOupaHue, pacrlo3HaBaHue
U U3yYCHHE CBOMCTB YTJIEKHCIOrO rasa, MPOBEJCHHE KaueCTBEHHBIX peaklMii Ha KapOoHAT U
CIJIMKAT-UOHBl W HW3Y4YECHHE TMPU3HAKOB HX MPOTEKAHUSA, O3HAKOMIICHHE C MPOIyKIIHeH
CIJIMKATHON TMPOMBINIJICHHOCTH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 Mo TeMme «BaxHeiimiue
HEMETAILJIbl U UX COCTUHEHUS.

MeTtanjibl M UX COeTMHEHHS

OOmiass xapakTepuCTUKa XWMHUYECKUX DJEMEHTOB — METa/NIOB Ha OCHOBaHUHM HX
nosioxkeHust B Ilepuoauueckoii cucteme xumuueckux snemeHToB [1. Y. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MerTamioB. Meramnudeckas CBSI3b M METaJUIMYECKas KPHCTAJUIMYECKas
pemérka. DIEeKTPOXUMHYECKUH psl HampsbkeHuid MertayuioB. Dusnueckue W XUMHUYECKUE
cBoiicTBa MeTayuioB. OOIIME crocoObl MOMyYeHUss MeTasioB. [loHsATHE O KOPPO3UU METalIoB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIaBsl (CTajb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILIIECHHOCTH.

[Hlenounsle MeTayIbl: NOJIOXKeHHE B [lepruoguueckoil cucteMe XUMHUYECKUX J1eMeHToB /1.
W. MenzeneeBa, CTpoOeHHE MX aTOMOB, HaxoXkieHue B mpupoje. dusznyeckne n XuMUUeCKue
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpHsl U Kanwus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COEMHEHUH.



[[lenoyHO3eMENbHBIE METAJUIBI MarHui M KajbLUi: IojoxeHue B Ilepuoaudeckoit
cucremMe xumuuyeckux siaeMeHToB [[. M. MeHneneeBa, CTpO€HME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ousznueckue U XUMUYECKHE CBOMCTBA MarHus U Kaiblusd. BaxkHeilmume coeauHeHus
Kaiblus (OKCHUT, THIPOKCU, COJH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHCHHUS.

AmoMuHM: nosiokeHue B Ilepumonnueckoil cucreMe XUMHUYECKHX 3jeMeHToB [ M.
MemnpeneeBa, CTpOCHHE aTOMa, HaxOXKJI€HUE B mpupojie. Puznueckrue U XMMHUYECKUE CBOMCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCHUIA ATTFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckorn cucreme xumuyeckux i3ementos [l .
MemnpeneeBa, CTpO€HHE aTOMa, HaxoxJeHue B mpupoje. dusnyueckue U XMMUUECKHE CBOMCTBA
xene3a. Okeupnpl, ruapokeussl U conu kenesa (l1) m xenesza (l1l), ux cocras, cBoiicTBa u
MTOJTy4ECHHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o0pa3laMu METajlIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMU,
U3Y4YE€HHUE pE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO MCIIOJIb30BAaHME BHJIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUA KAJIBIUS U HATPHUS C BOJOU (BO3MOXXHO MCIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), HCCIIEOBAaHHE CBOMCTB KECTKOW BOJIBI, MpOIlECCa TOPEHUS JKeleza B
KHCIIOpo/ie  (BO3MOXHO  HWCIIOJB30BAHWE  BHJCOMATEPHAIIOB), TPU3HAKOB  IPOTECKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHUs, KaJbIUs, aFOMUHUS, ITMHKA, kene3a (I1) u xenmesa
(1), meau (1), HabmrOIEHUE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHH WOHAMH HATPHS,
KaJlis W KaibIUsl (BO3MOXKHO HCIIOJIB30BAaHHME BUACOMATEPUAIIOB), UCCIIeNOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTIOMUHUS W THIPOKCHUIA ITUHKA, PEIICHUE IKCIIEPUMEHTABHBIX 337a4 10
TeMme «BakHelne MeTalyIbl U UX COETUHEHUSD.

XuMHUSA U OKPYKAaKIIas cpena

BemectBa n maTtepuainsl B MOBCEIHEBHOW KU3HU YelIOBEKa. be3omacHoe MCHOJIb30BaHUE
BEIIECTB M XMMHUYECKMX peakiuil B ObiTy. I[lepBas momoImib Npu XHMHUYECKUX OXKOrax u
OTPABJICHUSIX.

XuMHYecKoe 3arpsi3HEHHE OKpYyKarollel cpeabl (MpeieibHas JOMycTUMasi KOHIEHTpalus
Bemects, najiee — [1JIK). Poias XxuMun B perieHun 3KOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3lioB MaTepuaioB (CTEKIIO, CIJIaBbl METAJUIOB, IOJUMEPHbIE MaTEPHAIIBI).

Meosrcnpeomemmnie ceasu

Peanuzanus MexnpeaMETHBIX CBA3EH NPU M3YYEHUH XMMHUU B 9 Kilacce OCYyLECTBISAETCS
yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUN, TaK U IOHSTHIA,
SIBJISIFOLLMXCS] CACTEMHBIMU JJIs1 OTACJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAaydHbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHalu3,  CHHTE3,  KilaccuuKanus,  MEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHS, MAaTEPUAIIHI.

®usnka: Marepus, aToMm, D>JIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJIEKYJa, DJJIEKTPUYECKUM 3apsi, M[POBOJHHMKH, TMOJYIPOBOJHUKH,
TUDTIEKTPUKH, (DOTOSIEMEHT, BEIIEeCTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIIEeCTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAIIMUECKas pEIIETKa, CIUIaBbl, (HU3UYECKHE BEITUYHHBI,
€AVHUIBI U3MEPEHUs, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/bl, COHIIE.

buonorus: Qotocunrtes, npixanue, Omocdepa, 3KocucTeMa, MUHEpaJbHBIE YAOOpEHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MuHEpanmbl, TOpPHBIE TMOPOJBI, TOJE3HBIC
HCKOIaeMbl€, TOIIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIC pe3yNbTaThl OCBOCHHS IPOrPAaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CIIOCOOCTBYIOT IIPOLIECCAM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATN3ALNH O0yJarOIIHXCSL.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NIaTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX TOCTHKCHUSAX M OTKPBITHSAX
MHUPOBOH M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPE/CTABICHUS O COIMANBHBIX HOpPMax M TMpaBHIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOINECTBEHHO  IOJIC3HOM,
y4eOHONCCIIEeIOBATENECKONW, TBOPYECKOW M JPYTMX BUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM ESTEIBHOCTH MPH BHIITOJHEHNH Y4eOHBIX, TO3HABATEIbHBIX 3a/a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3[aHHM YYEOHBIX MPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIN B TIPOIECCe ITOH ydeOHOW AeATETbHOCTH, TOTOBHOCTH
OLIECHMBATh CBOE TOBEICHHE M TMOCTYNKH CBOMX TOBAapHIIEH C MO3UIMH HPAaBCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHHS MOCIEACTBUIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  MNPEACTABICHHUS O  BELNIECTBE W  XUMHUYECKOM  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIIUE OCHOBY IS
NOHMUMAHUSl  CYIIHOCTH HAy4YHOW KapTHHBI MHpa, MpeicTaBieHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHS MPHPOIbI, B3aMMOCBA3AX YEIOBEKa C MPUPOJHOU Cpemoil, 0 posn
XUMUH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTeJIbHbIE MOTHBBI, HAllPAaBJICHHBIC HA IIOJly4eHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOMMbIe ISl OOBSCHEHUS HAOIIOJAaeMbIX IIPOIIECCOB U SIBJICHHM, IT03HABATEIBHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOW KYJIBTYPbI, B TOM YHCIIE HABBIKOB CAaMOCTOSITEIIEHON pabOTHI
C y4eOHBIMHM TEKCTaMH, CIIPAaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHMIO, JIF00O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MPOSKTHON M MCCIENOBATENLCKON NESITENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE IIGHHOCTH J>KM3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHWE TMOCIEACTBUA M HENPUSITHE BPEIHBIX
NPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTHUKOB, KYpEHHs), HEOOXOAMMOCTH COOJIONCHHS
npaBw 0E30MAaCHOCTH TMpHU OOpalleHHMH C XUMHYECKHMH BEIIECTBAMH B OBITY M PEalbHOM
KH3HU;

5) Tpy0BOTr0 BOCIUTAHUS:



HMHTEPEC K MPAKTHIECKOMY U3YUEHUIO Mpodeccuil u Tpyaa pa3imyHOro poja, yBaXXeHHUE K
TpyAy U pe3yiabTaTaM TpPYAOBOM JESATENHHOCTH, B TOM UYHCJIE Ha OCHOBE MPUMEHEHUs
MPEIMETHBIX 3HAHWA TI0 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATBHOW TPACKTOPUU
MPOJIOJKEHHSI O00pa30BaHUS C YYETOM JIMYHOCTHBIX WHTEPECOB M CIHOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpodecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY U ICHXHYECKOMY 3I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBamH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, TMOJydaeMble MPU H3YYCHUH XUMUH, I PEIICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPENOH, ISl TOBBIIIECHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATBHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENIbHOW, KOMMYHUKATUBHON M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe meranmpenMETHBIX pe3ylIbTaTOB BBIACISAIOT 3HAYUMBIE I (POpMUPOBaHUS
MHPOBO33PCHHs OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPUHIIMI, TUTIOTe3a, (aKT, CUCTEMA,
MPOIIECC, IKCIMEPUMEHT U JIPYToe€.), KOTOPhIE HUCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUH M3 ATUX MpeaMeToB (OPMUPOBATH MPEICTABICHHUE O
L[EJIOCTHOW HAay4yHOM KapTUHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HABATEIbHbIE,
KOMMYHHMKATHBHBIC, PEryISTUBHBIE), KOTOpble OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMUMHUYECKUX TMOHATHH (BBIAEISATH WX XapaKTepHbIE IMPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBS3b C APYTUMU MOHITUSIMHU), UCHOIH30BATh MOHATUS Ui OOBSICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuukanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, YCTaHABIMBATH IPUYMHHO-CIICICTBEHHbBIE CBS3U
MeX1y 00bEKTaMU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCyX1eHusl (MHAYKTUBHBIE, e TyKTUBHbIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHUMHH, MNPeoOpa3oBbIBaTh IIUPOKO
MpUMEHSeMbIe B XUMHH MOJIeJIbHbIC MPEACTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3Yy4aeMBbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX DPEaKIHii, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aEMbIX MIPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBarebCcKue 1eHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMS, a
TaK)K€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYXKJICHUI;

MpUOOpEeTEeHNEe OMbITa TO IUJIAHUPOBAHUIO, OPraHM3AIMH M TPOBEACHUIO YYCHUUYECKUX
AKCMEPUMEHTOB, YMEHHE HAOMIOIaTh 32 XOJJ0M MPOIlecca, CAaMOCTOSITETFHO MPOTHO3UPOBATH €T0



pe3yibTar, (GopMyIHpoBaTh O00OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOIO OIIBITA,
WCCIICIOBAHUS, COCTABIISITh OTYET O MPOJICIIaHHON paboTe.

Padora c undopmanueii:

YMEHHE BBIOUPATh, AHATTM3UPOBATH U UHTEPIPETUPOBATH HH(DOPMAIIMIO PA3TMYHBIX BUJIOB
1 (OpM MpeCTaBICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIUTepaTypa
XMMHMUYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypcbl MHTepHeTra), KpUTHYECKU
OILICHUBATh MTPOTHUBOPECUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHUE IPUMEHATh PAa3IMYHbIE METOJIBI M 3aIIPOCHI TIPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JJAHHBIX, HEOOXOAUMBIX Ul BBIIIOJIHEHUSI YyUEOHBIX U TO3HABATENbHbIX 3a/1a4
ONpEAeNEHHOr0 THUIA, NMPHUOOPETEHUE ONbITa B OO0JACTH HUCIOJIb30BAaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAaJIEHUE KYIbTYPO aKTHBHOT'O MCIIOJIb30BAHMS Pa3IMUHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpMYy MpeAcTaBIEHUS
nH(poOpMallUd M WJUIIOCTPUPOBATH pellaeMble 33/a4l HECJIOXKHBIMM CXEMaMH, JuarpaMMaMi,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMUY;

YMEHHE HCIOJb30BaTh U aHAIM3UPOBAaTh B Ipolecce Y4eOHOW M HUCCIIENOBATEIbCKOMN
JEeSITeNIbHOCTH MHPOPMAIIMIO O BIUSHUYU MPOMBILIUIEHHOCTH, CEIbCKOTO X03HUCTBA U TPaHCIOpTa
Ha COCTOSTHHE OKpY)KaroIlel MPUPOTHON CPEIbl.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHS 3a/laBaTh BOIPOCH (B XoJe auanora M (WIKM) JTUCKYCCHUH) IO CYIIECTBY
oOcyxnaemMoil Tembl, (OpPMYIUPOBaTb CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHHUS
MpeUI0KEHHOM 3a/1a4H;

YMEHHUsI IPECTABIATh NOJyYeHHbIE PE3YIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JejaThb IPE3CHTALMI0 PE3YJbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIIEpUMEHTa (J1Ta0OpaTOPHOTO OMBITA, JAOOPATOPHON pPAOOTHI MO HMCCIICIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOTO0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABaTENIbHOM U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH IpPU PELICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
oOLIMX HMHTEPECOB M COTJIacOBaHMs MNO3UIMI (0O0CyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBbHIE
LITYPMbI», KOOPJUHALIMS COBMECTHBIX JACHCTBUIA, ONpeAesieHue KPUTEPHUEB 0 OLICHKE KauecTBa
BBITIOJTHEHHOM pabOTHI M Ipyrue).

PeryasiTuBHbIe YHHBepPCAJIbHbIE YYeOHbI€ J1eCTBUA:

YMEHHE CaMOCTOSITENIFHO ONPENENATh 1eNU JesTeIbHOCTH, IIIaHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTH, BBIOMpATH
Haubonee d¢¢eKTUBHbIE CINOCOOBI  pelieHus Yy4eOHbIX H  [O3HABATENBHBIX  3a7ad,
CaMOCTOSITENIBHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM aITOPUTM JEHCTBUIM NpuU
BBITIOJIHEHUH 33JaHUil ¢ Y4€TOM TMOJY4YEeHHsS HOBBIX 3HAHMUA 00 H3y4aeMbIX OOBEKTax —
BEIECTBAX U PEaKIUAX, OI[CHUBATh COOTBETCTBHE IMOJIyUEHHOTO PE3yJIbTaTa 3asBIIEHHON IIeNu,
YMEHUE UCIOIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3aJaHUN.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUS,
YCTaHOBJICHHOTO JaHHOM (exepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOEHHBIE
oOy4arouMMUCsl HAayYHbIE 3HAHHUS, YMEHHMS W CHOCOOBI JEWUCTBUH, chenuduyecKkue s
npeaMeTHO obnactu «XUMHS», BHIAbI JESITENFHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHS, €ro
HMHTEPIPETAINH, TPEOOPa30BaAHUIO U TPUMEHEHHUIO B PA3IHUHBIX YI4EOHBIX U HOBBIX CUTYaIIUSX.

K xoniy obyuenus B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

® PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHIA: aTOM, MOJIEKYJa, XUMHUECKUN
3JIEMEHT, IPOCTOE BEILIECTBO, CI0KHOE BELIECTBO, CMECH (OTHOPOHAS U HEOAHOPOIHAS),



BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U MOJICKYJIIpHAsl Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJISIpHASI Macca, MaccoBas J0JIsI XUMUYECKOTO JIEMEHTa B COCIMHEHUH, MOJISIPHBIN
00BEM, OKCH/I, KUCIIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKUCIICHHUS,
XUMHYECKasl PeaKIus, Kiaccuukamms peakiuii: peakiiuy COCTUHEHHSI, PEaKITUN
pa3NioKEHUs, PEAKIIMU 3aMEeIICHUs, PEaKIIMK 00MEHa, K30~ U IHAOTEPMUUYECKUE PEAKIINH,
TEIUIOBOH 3P PEKT peakinu, Sapo aTomMa, ICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAIIb,
paanyc aToMa, XUMHUYECKasi CBsI3b, MOJISIpHAS U HEMOJISIPHAS. KOBAJICHTHAS CBSI3b, HIOHHAS
CBSI3b, MOH, KATHOH, aHUOH, PaCTBOP, MAaccoBasi J10J1s BelecTBa (IIPOLIEHTHAS
KOHIICHTPAIIUsI) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHN U IPUMEHATH 3TU MOHATHUS
TIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUII;

HCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY IS COCTAaBJICHUS (GOPMYIT BEIIECTB U ypaBHEHUM
XUMHUYECKUX PEAKIIHIL;

OTIPENIETISATh BaJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb
OKHUCIICHUS JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, PUHAIIC)KHOCTD BEIIECTB K
omnpenenéHHOMY KJIacCy COeIUHEHHM 1o (popMysiaM, BUJT XUMUYECKON CBSI3U (KOBaJICHTHAs
Y MOHHAs1) B HEOPTAaHUYECKUX COCTMHECHUSIX;

packpsiBaTh cMmbica [leproanueckoro 3akona [[. 1. MenneneeBa: 1eMOHCTpUPOBATH
TMOHUMAaHHE TTEPUOMUECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX DJIEMEHTOB OT UX
nojoxenus B [leproaudeckoil cucteme, 3aKOHOB COXpaHEHHUS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOTO YU€HHUsI, 3aKOHAa ABOTaAPO;

OTHCBHIBATh U XapaKTepu30BaTh TabanuHyto popMy Ilepuoanyeckoit cucTeMbl XUMHUYECKUX
AIIEMEHTOB: PAa3IMyaTh MOHATHS «TJIaBHAS MOArpynna (A-rpymma)» U «1modouHas
noarpymnma (b-rpymma)y, mansie u 60JbITHE IEPHOIBI, COOTHOCUTH 0003HAYCHH S, KOTOPBIC
uMmetorcs B Tabnune «llepuoauueckas cucrema xumudeckux aneMmenton 1. U.
MenpeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMK CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(cocraB u 3apsia sapa, oOIIee YUCIO 3JIEKTPOHOB U pacHpeesIeHHe UX M0 3JIEKTPOHHBIM
CIIOSIM);

KJIAaCCU(UIIMPOBATH XUMHUYECKUE DJIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XUMUUYECKUE
peakuu (Mo YUCIy ¥ COCTAaBY YUaCTBYIOUIUX B PEAKI[UU BEIIECTB, IO TEIUIOBOMY 3P EKTY);
XapaKTepH30BaTh (OMUCHIBATH) OOIINE XMMHUECKHE CBOIICTBA BEIIECTB Pa3IMYHBIX KIacCOB,
MOATBEPK/1asi OMMCAHUE IPUMEPAMH MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX
XMUMHYECKUX PEaKIINii;

MIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX KQU€CTBEHHOT'O COCTaBa,
BO3MOYHOCTH MPOTEKAHHS XUMUYECKIX MIPEBPAIICHUI B PA3JIMUHBIX YCIOBHSIX;

BBIYHCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO JIOJIIO
XMUMHYECKOTO 3JIEMEHTA 1o (opMylie COeTUHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHUECKOUN peaKIni;

MIPUMEHSATh OCHOBHBIE OTIEPALIMU MBICIIUTEIIbHON AEITEIbHOCTH — aHAJIN3 U CUHTE3,
cpaBHEeHHE, 0000IIeHIE, CHCTEMATH3AIINIO, KITacCU(DUKAIINIO, BBISBICHUE PUIHMHHO-
CJIE/ICTBEHHBIX CBA3EH — JJIsl U3YUYEHHS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIE METO/IbI TO3HAHUS — HAOMIOICHIE, U3MEPEHUE, MOJACTUPOBAHNE,
SKCIIEPUMEHT (peabHbI U MBICTICHHBIN);

CJIeIOBaTh MPaBUJIaM MOJIH30BAHMS XUMHYECKON TOCY10i 1 1ab0paTopHBIM
o0opynoBaHUEM, a TAKXKE MIPaBUiIaM OOpalleHus C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSMH IO BBIMIOJHEHUIO Ja00paTOPHBIX XUMUUYECKUX OTIBITOB TI0 TIOTYYEHUIO U
coOupaHuio ra3000pa3HbIX BEMIECTB (BOJAOPOa U KUCIOPOIa), IPUTOTOBIEHUIO PACTBOPOB C



OIPENENIEHHON MAacCCOBOM J0JIEl PAaCTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH U MPOBOIUTH
XMMMUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEN0YEHN U KUCIIOT C IIOMOILBIO
WHAUKATOPOB (JakMyc, (heHONPTaTCHH, METUIIOPAHK U IPYTHE).

K kon1y o0y4enus B 9 Kjiacce rnpeIMeTHbIC pe3y/IbTaThl Ha 0230BOM YPOBHE JTOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0OyUAIOIIUXCS YMEHUN:
PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUYECKUI 2JIEMEHT, aTOM,
MOJIEKYJa, NOH, KATUOH, AaHUOH, IPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPHULATENBHOCTD, CTEIIEHb OKHUCICHMSI, XMMUYECKasl PEaKLMsl, XUMUYECKasl CBSI3b,
TETI0BOM APPEKT peakunu, MOJIb, MOJSIPHBIA 00BEM, pacTBOP, IEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DIEKTPOIUTHUECKAs TUCCOLUAIINS, PEAKIIU HOHHOTO OOMEHa,
KaTaJau3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U HEOOpATUMbIE PEAKIIUH,
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHbIE PEAKLIUN, OKHCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTaHOBJIEHHUE, aJUIOTPOIHS, aM(POTEPHOCTb, XMMHUECKasi CBA3b (KOBaJIEHTHAs!, HIOHHAS,
MeTajsIn4yeckasi), KpucTaJsInueckasl pemérka, Koppo3usi METaJlJIOB, CIUIaBbl, CKOPOCTh
XUMUYECKOHN peaklnu, IpeaesbHo gonyctumas konueHrpanus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATUN U MPUMEHSATH 3TH MOHSITUS
P OMMCAHUH BEILIECTB U UX MPEBpAIICHU;
HCI0JIb30BAaTh XMMHUYECKYI0 CUMBOJIUKY JIJIs1 COCTaBJIeHUS! (OpMYJ BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIIHiL;
OTIPEIeNATh BaJICHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKHX 3JIEMEHTOB B COSIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAIEKHOCTh BEIIECTB K ONPEICIEHHOMY KJacCy COeTUHEHHI 1o
dhopmynam, BUJI XUMHUYECKOH CBS3H (KOBaJICHTHAs, HOHHAS, METAJIJIMUECKas) B
HEOPraHMYECKUX COCAMHEHUSIX, 3apsi/l HOHA [0 XUMUYECKOU hopMyIie, XapaKTep Cpelibl B
BOJIHBIX PaCTBOPAaX HEOPraHWYECKUX COEIUHEHHM, TUIl KPUCTAJUIMYECKON pEeETKN
KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMmbich [leproanueckoro 3akona Jl. 1. MenzeneeBa u 1eMOHCTPUPOBATH €r0
MMOHMMAaHKe: OIUCHIBATh U XapaKTepu30BaTh Tabnuunyto popmy Ilepuoanyeckoil cucteMsl
XMUMHUYECKUX JIEMEHTOB: pa3IuiaTh NOHITUS «TJIaBHas noarpymnmna (A-Tpymnmna)y» u
«oboyHas noarpynna (b-rpymmna)y, manbie 1 00JIbIINE TEPHUOIBI, COOTHOCHUTD
0003Ha4YeHUsI, KOTOPbIE UMEIOTCS B IEPUOANUECKOI TalnuIle, C YUCIOBBIMU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, olriee
YHCIIO 3JIEKTPOHOB M paclpe/iesieHue UX MO 3JIEKTPOHHBIM CJI0SAM), OOBICHITH 001I1e
3aKOHOMEPHOCTU B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCAMHEHUN B IIpe/IesiaX MallbIX
MEPUOJOB U INIABHBIX MOATPYIII ¢ YUETOM CTPOCHHS X aTOMOB;
KJIACCU(UIIMPOBATH XUMHUUYECKUE DIIEMEHThI, HEOPTraHUYECKUE BEIIECTBA, XUMUUYECKUE
peakiuu (Mo YUCIy U COCTaBY YYaCTBYIOUINX B PEAKIUH BEIIECTB, IO TEIIOBOMY 3 (h(DeKTy,
10 U3MEHEHHIO CTETICHEN OKHUCIECHUS! XUMUYECKUX AIIEMEHTOB);
XapaKkTepu30BaTh (ONMUCHIBATH) OOLIME U crIeU(pHUECKIEe XMMUYECKHE CBOMCTBA POCTHIX U
CJIOKHBIX BEIIECTB, MOATBEPK/1ast OMUCAHNUE IPUMEPAMH MOJIEKYIISIPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;
COCTAaBJIATh YPABHEHMS DJIEKTPOJIUTHUECKON AUCCOLMALIMN KUCTIOT, IIEJI0YEN U COJIEH,
MIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUS peaKkIiil HOHHOTO 0OMEHa, ypaBHEHUs PEaKLUH,
MOATBEPKIAIOIIUX CYIIECTBOBAHNE M'E€HETUUYECKOMN CBSA3M MEXY BEILIECTBAMHU Pa3IMUHBIX
KJIaCCOB;
PacKpbIBaTh CyLIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKLIUN TOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca ATUX PeaKIMii;



IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHHsI XUMUYECKUX MTPEBPAIICHUH B pa3IMYHBIX YCIOBHUSAX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKY/ISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JI0JII0
XMMHUYECKOTO 3JIEMEHTA 10 (OpMyJie COSANHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE,
MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKOH PEaKINu;

COOIIOIATh MPaBHJIA MTOJIB30BAHMS XUMHUYECKON TIOCYI0U U TAO0PaTOPHBIM
000pyI0BaHUEM, a TAKXKE IPaBUJIa OOPALLEHUS C BELLIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU TIO BBITIOJHEHHIO JAa00PATOPHBIX XUMHUYECKUX OTIBITOB TI0 TIOTYYECHUIO U
coOupaHuio ra3000pa3HBIX BEMICCTB (aMMHUaKa U YTIIEKHUCIIOTO Ta3a);

IIPOBOJUTH PEaKLUH, IOATBEPKAAIOIINE KAYECTBEHHBI COCTAaB Pa3IMYHBIX BEILECTB!
pacrno3HaBaTh OIMBITHBIM IYTEM XJIOPHUI-, OpOMUI-, HOJUI-, KapOoHaT-, pocdar-, cUIMKar-,
cynb(dar-, THAPOKCHI-HOHBI, KATHOHBI AMMOHUS 1 HOHBI H3Y9E€HHBIX METAIJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEIECTB;

MIPUMEHSTh OCHOBHBIE OTNIE€pPaIlM MBICIIUTEIBHON AEATEIbHOCTH — aHAIU3 U CUHTE3,
CpaBHEHHE, 00001IeHIE, CHCTEMATU3AINIO, BHISBIEHUE TPUYMHHO-CJIEICTBEHHBIX CBSA3EH —
JUIS U3YYEeHUsI CBOMCTB BEUIECTB U XUMHUECKUX PEaKLU, ECTECTBEHHO -HAyYHbIE METO/IbI
MO3HAHUs — Ha0JII0/IeHUe, U3MEPEHNE, MOJICIUPOBAHNE, SKCIEPUMEHT (peabHbINA U
MBICJICHHBIH ).
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