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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOJaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesbHbIX opranu3anusax Poccuiickoit @exneparui.

[Iporpamma mo XuMuu 1a€T TpPEACTAaBICHHE O IIeNsAX, OOIIeH crparermu OOydeHwus,
BOCIIMTAHUS W pa3BUTHs OOYyYalOIUXCsS CpPEACTBAMU YYEOHOTO IMpEeIMeTa, YCTaHABJIMBACT
00s13aTeNIbHOE TPEMETHOE COJIEpKaHKE, MPEIyCMaTPUBACT paclpelielieHue ero mo Kjaccam |
CTPYKTYpUpPOBaHHUE TI0 pa3zeiaM M TeMaM IPOrpaMMBbl TI0 XHMHH, OTIPEIENIeT KOJINIeCTBEHHBIE
M KAYeCTBEHHBIC XapPAKTEPUCTUKH COJCP)KAHUS, PEKOMEHIYeMYI0 TIOCIEI0BATEIbHOCTD
W3YUYEHHS] XUMHUH C YIETOM MEXIPEJAMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH YIeOHOTO
mporiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONMpeesieT BO3ZMOXKHOCTH TIPeaMeTa IS
peanu3ayu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTebHOM MporpamMMbl Ha
YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, a TAKKE TPEOOBaHM K pe3ybTaTaM 00ydeHUs XUMHAN
Ha YypPOBHE IeJei W3Yy4YeHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHOM
NEeSITEeIbHOCTH 00Y4JaroIerocst o OCBOCHUIO Y4eOHOTO COJIepKaHusl.

3HaHWE XUMUH CITY)KUT OCHOBOH JUIsl JOPMHUPOBAHKSI MHPOBO33PEHHS 00YUaIOMIETOCs, €ro
MPEJCTaBICHUI O MaTEPUAIEHOM E€IMHCTBE MHUPA, BAXKHYIO POJIb HTPAIOT POPMUPYEMBIE XUMHEH
MIPEJICTAaBICHHUS O B3aMMOTIPEBPALCHUSX SHEPTUU M 00 SBOIIIOIUH BEIIECTB B MIPHPOJIE, O MYTAX
pemieHust TI00anbHBIX MPOOJIEM  YCTOMUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOH,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEH JUIsl caMOpa3BUTHS U (OPMUPOBAHUS
KYJIBTYpPBbI TUYHOCTH, €€ 001IeH 1 (YHKIMOHAIBHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (PJOPMUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydaromuxcs,
HaBBIKOB ~ HMX  CAMOCTOSITEJIbHOM  y4yeOHOM  JIeATENbHOCTH,  OKCIEPUMEHTANbHBIX U
UCCIIEIOBATENIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW JKM3HM, TaKk U B
po(hecCUOHAIBHON 1EATEIbHOCTH;

3HaKOMHUT €O CIeUU(UKON HAaydHOTO MBIIUICHHS, 3aKJIa[bIBACT OCHOBBI LIEJIOCTHOTO
B3IJIs1/1a HA €MHCTBO MPUPO/BI U YEJIOBEKA, SABJSETCSI OTBETCTBEHHBIM 3TAllOM B (POPMUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJarOLUXCs;

crocoOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K IPUpPOJE, K 4YeJOBEKY, BHOCHUT CBOHl BKJIaJ B 3KOJIOTHYECKOE 0Opa3zoBaHME
oOyuaromuxcs.

JlaHHble HarpaBlieHUss B OOy4eHHH XHMHUHU 00eCHeuuBaroTCs creuupuKoil coaep:KaHus
y4eOHOTO TpeaMeTa, KOTOpBIM SIBISETCS MeJarorn4eckd aJanTHPOBAHHBIM OTpaKCHHEM
0a30B0il HayKH XMMUU Ha ONpPE/IeIEHHOM FTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHs OPUEHTHPOBAH HAa OCBOCHME
00y4aroMMUCs CUCTEMbI NePBOHAYAIBHbBIX MOHATHH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.

CtpykTypa cojaepkaHHUs MPOrpaMMbl 10 XMMHHM CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. Conep’kaHUE CKIIAJbIBACTCSI U3 CUCTEMbI HMOHSATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATUH O XUMHYecKod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPraHM30BaHbl 10 MNPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

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

— Y4YEHHMsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBICHUH 00 AIIEKTPOIUTHIECCKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTpUBAIOTCS HAa OCHOBE OSMIIMPUYECKU TOJYYEHHBIX M
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCSI IIOCJIEIOBATEIBHO OT OJHOTO YPOBHSA K JIPYrOMy,
BBITIONTHAS (DYHKUMU OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS W BO3MOXKHOCTEH
MIPaKTUYECKOr0 IPUMEHEHUS U TIOJyYEHHSI U3y4aeMbIX BELIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYyYHOMY 3HAaHUIO U METOJaM M03HaHus B Hayke. M3ydyenne xumun
MPOUCXOJUT C TMPHUBJICUEHHWEM 3HAHUM M3 paHee M3YYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mupy», «buonorus. 5—7 kmacce» u «Pusnka. 7 Kiacey.

[Ipu u3ydeHnn XUMUHN TPOUCXOAUT (POPMHUPOBAHHUE 3HAHUIM OCHOB XMMUYECKOW HAYKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JESITeIbHOCTH YeloBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajiada yueOHOTO MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O00OIIEHHH MHPOBO33PEHUYECKOTO0 XapakTepa, S3bIka HayKd, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MIPU U3YUYEHUHU BEUIECTB M XUMUYECKHX PEaKIIHii, B
(GopMHUpPOBaHMM M pa3BUTHM [I03HABATEIbHBIX YMEHUH M HX IPUMEHEHUHM B Y4eOHO-
MI03HABATENBbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIBHOCTH, OCBOCHUU IpaBUi 0€3011acHOTO
oOpalleHus ¢ BEIECTBAMHU B [IOBCEAHEBHOM XKHU3HU.

IIpy u3ydeHuUM XMMHMHM Ha ypOBHE OCHOBHOIO OOILIEro 0oOpa3oBaHUS Ba)XXHOE 3HAYECHUE
MpUOOpENH TaKue 1EeJH, KakK:

— (hopMupOBaHHE MHTEIJIEKTYaJbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPUHATUIO PELICHUH, CIIOCOOHOM ananTUpoBaThci K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHMs Ha CUCTEeMaTH4ecKoe npuoOliieHue oOydaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABAaTEIbHOM  JEATCIIBHOCTH,  HAy4YHbIM  METOJaM  IO3HaHuS,
(bopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecrieyeHue YCIOBMH, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOY4YaroIMMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIMI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYEHUE JUIsl pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (hopmupoBanue obmell pyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATH SIBJICHUS OKPYXKAIOIIEr0 MHpA, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJyYEHHbIE MPH H3YYEHUM XHMHH, MPUMEHATh MX IpPH pELIeHHH MpoliieM B
MOBCEHEBHOM JKU3HU ¥ TPYIOBOM JA€ATENLHOCTH,

— (hopMupoBaHue y 00y4aroUMXCsl TyMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUs [ICHHOCTH
XUMUYECKUX 3HAHUHM I BBIPAOOTKU SKOJIOTMYECKU 11€JeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOM NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOWIEH NPUPOIHON
Cpenpl;



— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouiIs U HAIIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

OOmiee 4nciioO 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, coctaBiseT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KW3HU YEIOBEKA. XHMMHUS B CUCTEME HaykK. lTeina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJ1aX MOo3HaHus B XUMHUHU. YucTeie BemecTBa U cMecH. CriocoObl pa3esieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJeMeHThl. CHMBOJIBI XUMHUYECKHUX HIIEMEHTOB.
[IpocThie U cnoXKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (opmymna. BaleHTHOCTP aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemecTB. OTHOCHUTENbHAsI aTOMHAasi Macca. OTHOCUTEIbHAS MOJICKY IsIpHAs
Macca. MaccoBas J10JisI XAMUYECKOTO 3JIEMEHTA B COCTUHEHHH.

KonunuectBo BemectBa. Monb. MonsipHass macca. B3aumoCBsI3b KOJIMYECTBA, MAacChl M
YHUCJIa CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl Mo opmynamMm XUMUYECKUX COCTUHEHUMN.

duszndeckue M XUMHUUYECKHE SIBICHHUS. XUMUYECKas peakius U e MNpu3HaKd. 3aKoH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYeCKre ypaBHeHUs. Kiraccuukanus XMMHUUECKUX PeaKIuil
(coenuHeHws, pa3IoKEeHUS, 3aMeIeHsI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYJOH, MpaBmiiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMu
oOpareHust ¢ J1abopaToOpHBIM OOOpPYIOBAHHWEM, M3yUYE€HHWE W OMUCaHWE (PU3UIECKUX CBOWMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb/IA,
pacThpaHue caxapa B CTYIKE, KAIIEHHE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOpEHUE CBEYH,
MPOKaJUBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHCJIOTOM) SIBICHUM, HaOIIOACHIE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapus, paszinoxeHue ruapokcuaa meau (1) mpu
HarpeBaHWU, B3aUMOJCHCTBHE >kene3a ¢ pacTBopoM conu menu (II), m3ydenme crocoGoB
paszenieHuss cCMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpOBaHWE, BbINApUBAHUE, AUCTUIUIALIUA,
xpomatorpadus, MpoBeIEHHWE OUYUCTKA TMOBAPEHHON CONM, HAONIOJIEHWE U OIMCAHHE
pE3yJbTaTOB TMPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIErO 3aKOH COXpPaHEHHs] MAacChl, CO3JaHUE
Mozenel MOJIeKy (IapOCTEPIKHEBBIX).

BaxuHeiinmue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — s1eMeHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopoja B npupoje, Gu3nyecKkue U XMMHUECKHUe CBOMCTBA (peakuu TOPeHHUs).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TOMy4YeHHUS KHUCIOpoJa B Jaboparopud u
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaubUKaius
KHCTIOPO/Ia.

TermoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKHUE YPaBHEHHsS, SK30- U
SHAOTEPMHUUYECKHE peakuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHE
MapHUKOBOTO P QeKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — nsnemeHT M mpocroe BemiecTBO. HaxoxkaeHue Bogopojia B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CTIOCOOBI MotyueHus. KuciaoTer u conu.

MonsipHblii 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHACBIIIEHHbIE PacTBOpPHL. PacTBOpHUMOCTH BelIecTB B Bojae. MaccoBasi JOJsi BEUIECTBAa B
pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJHBIX BojA. OXpaHa M OYHMCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenwit. Oxcuabl. Knaccudukarus OKCHIOB:
cosieoOpa3ymomue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasytomue. Homenknarypa
okcu10B. DU3NUecKre U XUMUYECKUE CBOMCTBA OKCHIOB. [lomydyeHne okCuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHWA: WIETOYM HW HEPACTBOPUMBIC OCHOBAHHUS.
Homenknarypa ocHoBanmil. Pu3MYeCKME M XUMHUYECKHE CBOMCTBAa OCHOBaHMM. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa kucioT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknarypa coneii. duznueckue U Xumudeckue cpoiictBa coseil. [lomyuenue
COJIEH.

['eneTnveckast CBsI3b MEXY KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEIEHNE COJIEp’KaHus KUCIOpoJia B BO3AYyXe, MMOIydYeHUue, COOMpaHue,
pacro3HaBaHUE W HM3YYEHHE CBOWCTB KHCJIOPOJa, HAOIIOJEHWE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM W yCJIOBHS BO3HMKHOBEHHUS W TPEKpaIeHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpasramMu OKCHJIOB W OIHMCAHWE WX CBOWMCTB, MOJy4eHHE, COOMpaHue, pacro3HaBaHUE U
M3y4eHue CBOWCTB BOJOpoaa (TopeHue), B3aummojieicTBHe Bojopona ¢ okcumom memu (II)
(BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIEHHE 00pa3IoB BEMIECTB KOJUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHHUsSI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM JOJIEd pPACTBOPEHHOTO BEILIECTBA,
B3aMMOJICHICTBUE BOJABl C MeTa/ylaMH (HaTpueM M KajbIueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUANIOB), UCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJII0/IeHNEe M3MEHEHMsI OKPAcKM WHIMKATOPOB B PAcTBOpax KHUCIOT U IIesoued, U3ydyeHue
B3auMoeiicTBus okcuma meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHUCIOT C MeETaJJIaMH,
peakuuii HeWTpaau3alMM, IOJIYYEHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEILICHHE SKCIEPUMEHTAIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIaCChl HEOPraHUYECKUX COECTUHEHUID.

Iepuonuveckuii 3akoH u Ilepnmoanyveckass cucrema xummu4yeckux jiementos /. HU.
MenpgesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALUKA XUMHUYECKHX OdleMeHToB. [loHsTue o rpymnmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIEC U IIETOYHO3EMENIbHBIE METAJUIbI, TAJIOTeHbl, HHEPTHBIE T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [l U.
MenneneeBa. KopoTkomepuonnas u anmuHHomnepuonHas ¢opmel I[lepuogudeckoid cuUCTEMbI
xumudeckux snemeHToB JI. WM. MengeneeBa. llepuonbr m rpynmnbel. Dusznueckuii cMmbICi
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdanep. HM3otombl. nextpoHsl. CtpoeHue
AIIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XUMUYECKHX dlieMeHTOB [lepruoanyeckoil cuctemsl
J. W. MenneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepunoanueckoii cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEePUOIaAM.



3nauenue Ilepuonnueckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKu U npaktuku. J[. M. MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETIOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu.  [Iporecch
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aWMOJICHCTBHE THAPOKCHIA
[IMHKA C PAcTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKINM (rOpeHre, peakiiuy pa3ioKeHHs], COCTUHEHU).

Meostcnpeomemmnwie ceasu

Peanuzarust MeXIpeAMETHBIX CBS3EH MPH M3yYEHUHM XUMHH B 8 KJIaCCE OCYIIECTBIISICTCS
Yepe3 HCIOJb30BaHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX TOHSATHH, TaK W TOHSTHM,
SIBJISTFOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHaluM3,  CHHTE3,  Kiaccupukamus,  TMEePUOJUIHOCTh,  HAOITIOJEHUE,  DKCIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYNA, JJICKTPUYECKUN 3apsj, BEIIeCTBO, Telo, O00BEM, arperaTHoe
COCTOSIHME BEIECTBa, a3, (U3WYECKHE BEIUYHHBI, CIMHHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIaeMbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 XuMHYeCKasi peaKius

ITepuonuueckuii 3akoH. Ilepuomuueckass cucrema XuMHUeckux d3yemeHtoB [l .
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kalls, KalblUs U HUX COCIUHEHUH B COOTBETCTBUH C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuoanueckoil cuctemMe U CTPOSHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOW CBs3U. THIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPUCTAUIMYECKOW PEHmETKH U BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKHUX BEIIeCTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KIaccaM HEOPraHMYECKUX COCIMHEHUH, TeHeThYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIUil M0 pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMHUYECKHE YPABHEHUSI.

[TonsiTne o ckopoctu xumuyeckoil peakuuu. [loHsaTre 06 oOpaTUMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHsATHe O XuMHUeCKOM paBHOBeCHH. DakKTOpbl, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PeaKUy U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHUCIIUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, JJICKTPOHHBIH OanaHCc OKUCIUTEIBHO-
BOCCTaHOBUTEIbHON peakuuu. CoCTaBiICHHE YPAaBHEHHM OKHCINTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKmuii ¢ UCIOJIb30BaHHUEM METOA AIEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON IUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoiIuThl. KaTnonsl,
aHUOHBI. MexaHM3M JAMCCOLMAallMM BELIECTB C pa3IMYHbIMH BHJAMU XHMHUYECKOH CBSI3U.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs NMPOTEKaHUsl peaKkUUi MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHHUsS peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJeld B CBETE
MIpECTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakuuu Ha HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEeMeTauloB (TpaduTa M aiMasa), CJIOXKHBIX BEIIECTB (XJOpuUaa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3JAEHCTBHS pa3iIUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALMU
KHUCJIOT, Imejoyedl MU cojeil (BO3MOKHO HCIIOJIb30BaHME BHUIEO MaTepUaoB), MpPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOLIUX MpPU3HAKU MPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BblJeJIeHHE Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKiuil (rOpeHHe, peakluu pas3iokKeHHs, COeAMHEHHUS),
pacrno3HaBaHUE HEOPraHWYECKHX BEIIECTB C TMOMOIIBI0 KAaYeCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HemeraJuibl M MX COeIUHEHHSA

OOmiast xapakTepucTuka raisoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (PU3MYECKHE CBOMCTBA IMPOCTBIX BEIIECTB — TIaJOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpuUMeEpe XJopa (B3aMMOJCHCTBHE C MeETaJZIaMH, HEMETaJIaMH,
menoyamu).  XsopoBojopond. ComsHas KHCIOTa, XHUMHYECKHE CBOMCTBA, IOJyYCHHE,
npuMeHeHue. JlelicTBrue Xjiopa 1 XJIOPOBOJOPOia Ha OPTaHMU3M 4YeJI0BeKa. BakHelne XJI0puIbl
U UX HaX0XICHHUE B IIPUPOJIE.

OO6mrass xapaktepuctuka 3neMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue M (pu3MyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOJU(PHUKALMU KUCIOpPOJa U cepbl. XUMHUECKUE CBOHCTBA
ceprl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKcHIbl cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE pPEaKIUy,
JeKalue B OCHOBE IPOMBILIUIEHHOIO CIOCO0a MOJXy4eHUs CepHOM KucioThl. [IpumeHeHue
cepHOi kucaoThl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklus Ha cyiab(ar-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpUpoAe. XHMHMUYECKOE 3arpsA3HEHUE OKPYXKaloLleW Cpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOKIH, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoO€HHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWe B Npupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMUaK, ero Gu3n4ecKue 1 XuMu4eckue
CBOICTBA, MosyueHue U npuMeneHue. Conu aMMOHUS, UX (U3NYECKUE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuMsi Ha MOHBI aMMOHHUS. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMHUYECKHE CBOMCTBa (0oOlIMe Kak MpeJCcTaBUTENs Kilacca KHUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPATbHBIX

8



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpellbl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
TOX/IM, 3arps3HEHHE BO31yXa, MOUYBBI M BOAOEMOB). PDocdop, ammoTpomHbie MOAUPUKAIIH
dochopa, puznyeckne n xumuueckue cpoiictBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nyeckue M XMUMHYECKHE CBOICTBa, mosyueHue. lMcnomp3zoBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YIOOpEHUH.

OO6mas xapakrepuctuka 3j1eMeHTOB [VA-rpynnel. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKkTepHbIEe CTENECHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPaHEHHE B
npupoje, Gu3nUecKue U XUMUIecKrue cBoiicTBa. Ancopbuus. KpyroBopoT yriepoaa B mpupoe.
Oxcuppl yriaepoaa, Ux pU3NYECKHUE U XMMUYECKHE CBOMCTBA, JEWCTBHUE HA JKUBbIE OPTaHU3MBI,
MOJIy4eHUE W NMPUMEHEHHE. DKOJIOTUICCKUE TPOOIEMBbI, CBsI3aHHBbIe ¢ OKcuaoM yriepoaa (IV),
TUI0TEe3a I100aJbHOrO TMOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3¢ddexr. YrompHas kuciora u eé
cojiu, UX (pu3MUeckue M XUMHUYECKHE CBOMCTBA, IMOJlyueHHUE U IpuMeHeHue. KadecTBeHHas
peakuuss Ha  KapOoHaT-voHbl.  Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO35HCTBE.

[lepBoHauanbHble TOHATUS 00 OpPraHWYECKUX BELIECTBAX KaK O COEJUHEHMSX yIiepoja
(MeraH, 9TaH, OJTWUJICH, AalleTWJIEH, JTaHOJ, IJHIEpPUH, YyKcycHass Kuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOAHBIM Ta3, HePTh), MPOAYKTHl HX MepepabOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE 0O OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHUYECKUX COECTUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, MOJIy4YeHHE M MPHUMEHEHHUE.
Coemunenus kpemHusi B mpupone. OOmwme mnpexacraBieHus o6 okcume kpemuus (IV) u
KpeMHHEBO# kuciote. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MATEPHATIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pa3lOB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHON KHCIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HaOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxaromue (U3MYECKue M XMMHUYECKHE CBOICTBA rajOreHOB U MX COCAUHEHHH (BO3MOKHO
HCII0JIb30BAHME BHUIECOMATEPHANIOB), O3HAKOMIIEHHE C 00pasliaMH XJIOPUIOB (TaIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COCAUHEHUSMH (BO3MOXHO HCHOJb30BaHUE
BHUJIEOMATEpUANIOB), HAONMIOJEHHE Ipolecca OOYIJMBaHMA  caxapa 1OJA  JeHCTBHEM
KOHILIEHTPUPOBAHHON CEPHOM KUCIOTHI, H3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHOMN CEpHOI
KHUCTIOTBI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cyibpaT-uOH U HaONIOJIeHUE MpH3HaKa eé
MPOTEKAaHUsI, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMH a30Ta, docdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIB30BaHUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochopHBIX ya0O0peHui,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M U3YyYEHHE CBOICTB aMMuaka, I[pPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW A30THOM KHCIOTHI C MeEAbI0 (BO3MOXHO
HCII0JIb30BAHNE BMJIEOMATEPUAIIOB), M3YYEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anamasa,
rpaduta, ¢ymiepeHa, O3HAKOMIIEHHE C HpPOIECCOM aJCOpOLMHM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOICTBOM NpPOTHBOra3a, MOJydeHUe, COOMpaHue, paclo3HaBaHue
U M3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOoHAT U
CHJIMKAT-UOHBl M M3y4Y€HHE NPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TpOIyKLHUeiH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIIeHUE SKCIIEPUMEHTAIbHBIX 3a/1au 1o Teme «Bakueiimmue
HEMETaJUIbl U UX COCAUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmiasi xapakTepuCTUKa XHMHUYECKUX OJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkenusd B [lepuoanueckoi cucreme xumuueckux aiemeHToB JI. . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckass CBS3b M METAJIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psAJl HaNpsHKEHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTayuioB. O0IIMEe COCOOBI MOJydeHus MeTaioB. [IoHATHE O KOPPO3HH METAIJIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI KX OT KOppo3uu. CiuiaBsl (CTaslb, Yyr'yH, TIOPATIOMUHIHN, OpOH3a) 1
UX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lenrounble MeTasuIbL: TOJ0KEeHUE B [leproinueckoi CHCTEME XUMUYECKUX JIEMEHTOB /Jl.
N. MenpgeneeBa, CTpOEHUE UX aTOMOB, HaXOXJEHHE B Npupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCUIBI HATpusl U Kanus. [IpumeneHmne
IETOYHBIX METAUIOB U UX COCTUHECHUH.

[Ileno4yHO3eMeENbHBIE METAUIBI MarHui W KajbLUi: MojioxkeHue B llepuommdeckoit
cucremMe xumuyeckux sneMeHToB [[. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HaxOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJlblusa. BakHeilme coenrnHeHus
Kanpus (OKCHUII, TUAPOKCUT, coyin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHMiL: nosioxkeHue B Ilepmonnueckoil cucreMe XUMHUYECKHX 3ieMeHToB J[. M.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUe B mpupojae. Ouzndeckne 1 XMMUYECKUE CBOMCTBA
ATFOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckoid cucreMe xumuudeckux osnementoB [l U.
MenneneeBa, CTpOEHHE aTOMa, HaxoKAeHUe B mpupojae. Ouzndeckue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcuabl, runpokcuasl u comu xene3a (I1) m xemeza (III), mx cocras, cBoiicTBa U
MTOJTy4YECHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHE C o0O0pa3laMy METajulloB U CIUIaBOB, HMX (IU3MYECKUMHU CBOMCTBAMH,
M3YYE€HHUE pe3yNIbTaTOB KOPPO3UWH METaIOB (BO3MOXKHO MCIIOJIb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIIEJOBAaHHE CBOMCTB >KECTKOM BOMBI, Ipollecca TOPEHHs XKeje3a B
KUcIopoae  (BO3MOXHO  HCIOJb30BaHHE  BUACOMATEpPHUATOB), IMPU3HAKOB  IPOTEKAHUS
KauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, allOMUHUS, LUWHKA, *kene3a (II) u xenesza
(I11), memu (I1), HaOMrOIeHHE W OTMMCAHUE MPOIIECCOB OKPAIIUBAHUS TVIAMEHH MOHAMH HATpUS,
Kalusl U Kanblusl (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUAJIOB), UCCeI0OBaHNE aM(pOTEPHBIX
CBOWCTB THJIPOKCUJIA aJTIOMUHUS U THIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COCTMHEHUSD.

X¥MHUSA U OKPYKAIIAs cpeaa

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YelloBeKa. bezomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuuii B ObITy. IlepBas momMoImib Npu XMMHUYECKUX OXKOTrax u
OTpPABJICHUSIX.

XuMHYeCcKoe 3arpsi3HEHHE OKpYKarolel cpebl (MpenenbHas JOMycTUMasi KOHIIEHTpaIus
BelecTs, naiee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHue 00pa3lioB MaTepuanoB (CTEKIIO, CTIaBbl METAJIOB, MOJTMMEPHBIE MaTEpUaJIbl).

Mesicnpeomemmnuoie céazu

Peanuzamust MexnpeaAMETHBIX CBA3EH NMPU M3y4YEHUHM XMMUH B 9 Kilacce OCYyLIECTBISAETCS
4yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLMXCS] CACTEMHBIMH JJIs1 OTACJIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.

10



OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHBIM (pakT, TUmorTe3a, 3aKOH, TEOpus,
aHanM3,  CHHTEe3,  Kiaccuukamusi,  NEPUOJUYHOCTh,  HAONIONEHHWE,  AKCIEPUMEHT,
MO/ICTIUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3(D(HEeKT, TEXHOIOTHS, MaTepPHUaIbI.

@dwusmuka: Marepus, arToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaiMOaKTUBHOCTb, MOJIEKYJA, DJEKTPUUECKUN 3apsf, MPOBOAHMKH, IOIYHPOBOJHUKH,
IMRJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, TI'as,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEMIETKa, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

buonorus: ¢otocunTtes, npixanue, Omocdepa, 3KOCHUCTEMa, MHUHEpaJbHBIE YI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, IUTATENIbHbIE BEILIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpaabl, TOpPHbIE TOPOJbBI, TOJE3HBIE
HCKOIIaeéMbl€, TOILIMBO, BOJIHBIE PECYPCHI.
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IIVTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yIbTaTBl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHHUsI XUMUU B €IMHCTBE YUCOHOW M BOCIIUTATEIILHOH JCSTEITLHOCTH B
COOTBETCTBUU C  TPAJAMIMOHHBIMA  POCCUWCKHMH  COIIMOKYJIBTYPHBIMH W  JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATBIMUA B OOIIECTBE MPaBWIAMA U HOPMaMH TOBEACHUS U
CIIOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMMATTU3AINHN O0yIaTOIIIXCSI.

JIM9HOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOW TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMpPEHHUE OMbITA JCSITEILHOCTH Ha €
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICIUIO, TIOHWMAHHS 3HAYCHUS XWUMHYECKOH HAyKH B JKH3HU COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POPMAITUCH O TMEPEAOBBIX JOCTHKCHHUSIX W OTKPBITHSIX
MHPOBOW M OTCUECTBEHHOW XWMHH, 3aUHTCPECOBAHHOCTH B HAyYHBIX 3HAHHSIX 00 YCTpOHCTBE
MUpa 1 oOLIeCTBa;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABJICHUSI O CONMAIBHBIX HOPMAax M IPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUW B
KOJUICKTHBE, KOMMYHUKAaTHBHOU KOMIICTCHTHOCTH B 0OIIECTBEHHO TIOJIC3HOM,
yueOHO-HCCIeI0BAaTEIbCKOM, TBOPYECKOM M JAPYrUX BUIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHON JIEATEIILHOCTH MPHU BHIMOJIHEHUH Y4eOHBIX, TO3HABATENbHBIX 33/a4,
BBITIOJIHEHUM XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHMM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHUIO ¥ B3aWMOTIOMOINM B Mpoliecce 3TON y4eOHOM AesaTeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE IMOBEJIEHUE W TIOCTYNKH CBOMX TOBApHUIIEH C MO3UIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TO3HAHUA:

MHUPOBO33PEHUYECKUE  MPEJCTaBICHHUS O  BEIIECTBE U  XUMHUYECKOHW  peaxiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M COCTABISAIOIINE OCHOBY IS
MOHUMAHMUS  CYHIHOCTH HAyYHOW KapTHMHbI MHpa, [peacTaBieHHss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS3SIX YEJIOBEKa ¢ MPUPOJHOM Cpelnoi, o posiu
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTeIbHbIE MOTHBBI, HANpaBJICHHbIE HA MOJyY€HHE HOBBIX 3HAHUN IO XHUMHH,
HeoOXomuMble 71 OOBACHEHUs HaONIOaeMBbIX TMPOIECCOB U SBJICHMI, IM03HABATEIHHOM,
MH(OPMALMOHHON U YNTATENIbCKON KYJIbTYpPBI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEIbHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATYpOW, NOCTYIHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTHI;

HMHTEpeC K OOYYEHHI0 M TO3HAHHIO, JIOO03HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U MCCIEAOBATEIbCKOM NEATENHHOCTH, K OCO3HAHHOMY BBIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B TajbHEHIIIEM;

4) dopMupoBaHHSs KYJIbTYPbI 310POBbS:

OCO3HAHHE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30POBBIO,
YCTaHOBKH Ha 3JI0pOBbIM 00pa3 >KW3HU, OCO3HAHHE TMOCIEACTBHI W HEMPHUAITHE BPEIHBIX
MpUBBIUEK (YHOTPEONEHUSI aJIKOTOJsl, HAPKOTHKOB, KYpEHHUs), HEOOXOJUMOCTH COOIIOACHHUS
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mpaBw 0€30MacHOCTH MPH OOpAIEHUU C XUMHUYECKAMHU BEIIECTBAMHU B OBITY M pealbHOU
KU3HU;

5) TpyA0BOr0 BOCIMTAHMS:

HMHTEPEC K MPAKTUIECKOMY MU3YUEHUI0 Tpodeccuil u Tpyaa pa3imyHOro pPoja, yBaXKEHHUE K
TPpyly W pe3yiabTaraM TpPYIOBOM JEATEIHHOCTH, B TOM UHCIE HAa OCHOBE MPUMEHEHUS
MpeAMETHBIX 3HAHWW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIAYAJTbHONW TPACKTOPUU
MPOJIOJDKEHHUST 00pa3oBaHHsl € y4€TOM JIMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycmenrHoi nmpogecCHOHaIbHON AEATEIEHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIC;

6) PKO0JIOrN4EeCKOro BOCIIUTAHHUSA:

AKOJIOTUYECKH 11eJIecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CyIEeCTBOBaHUS, MOHMMAHWE IEHHOCTH 3JI0POBOTO0 M Oe30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOIIOJICHUS MPaBl 0€30TaCHOTO TTOBEJCHUS MpU pabOTe C BEUIECTBAMH,
a TaK)Ke B CUTYAIIHMX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, TMOJydaeMble MPU W3YYCHUH XUMUH, I PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIECHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM M MyTed MX perieHus
MOCPEJCTBOM METOJIOB XHUMUH, YKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
ITO3HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIBHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeramnpeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMBIE UIA (HOpPMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIMUIM, TUNOTe3a, (akT, cUCTEMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeIMETOB (POPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U YHUBEpcalbHbIe ydeOHbIE NEHCTBUS (IMIO3HABATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOPbIE OOECHEeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JesITENbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpblBaTh CMBICT XMUMHUYECKUX TMOHATHH  (BBIAEISATH HX XapaKTEepHbIE MPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JAPYrUMHU MOHSITHUSIMH), UCTIOJIB30BaTh MOHATUS U1 OOBICHEHUS
OTIENbHBIX (PAKTOB U SBJICHUN, BBIOMPATH OCHOBAaHUS M KPUTEpUU s Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEaKLIMi, yCTaHABIMBATh IPUUMHHO-CIIEICTBEHHbBIE CBSI3U
MeXay 0OBEKTaMU U3YyYeHUs, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbIC, JeTyKTUBHBIE,
10 aHAJIOTUH ), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MpEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XHMHH, MPEoOpa3oBBIBATH HIMPOKO
MpUMEHSIeMbIe B XUMHH MOJICJIbHBIE TIPEJICTABICHUS — XUMUYECKUIN 3HAK (CHMBOJ JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW pEakiuu — TMpU pEeHIeHHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHii, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPHUYUHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUHS B U3y4aeMbIX MPOLECCAX U SABICHUSIX.

ba3zoBble uccienoBare/bCKue 1eHCTBUA:
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YMEHHUE HCIOJb30BaTh MOCTABICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTAa MO3HAHUSA, a
TaKke B KadecTBE OCHOBBI JUIA (OPMHUPOBAHHS THUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TMPOBEICHHUIO YUYCHHUECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IpOIlecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €T0
pe3ynbTar, (GopMyIHpoBaTh OOOOIICHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

yMeHHUE BBIOMPATh, aHATIM3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIHIO PAa3TMYHBIX BUIOB
1 (OpM MIpeCTABIICHUS, TOJTyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS JIUTepaTypa
XAMUYECKOTO COJICp)KaHHUs, CIPAaBOYHbIE TMOcoOus, pecypchl MHTepHeTa), KpUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

yMEHHUE PUMEHSATH PAa3JIMYHbIe METOIBI U 3aIPOCHI TP TIOUCKE U 0TOOpe MH(pOpMAINK U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUST YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIOJIB30BAaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (GOpMY TIpeACTaBICHUS
nHGOpPMAIMYA W WITIOCTPUPOBATH pElIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduk U UX KOMOMHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce y4eOHOW M HMCCIemn0oBaTEIbCKOM
JEeSTeTbHOCTH WH()OPMAIIHIO O BIUSHUY MPOMBIIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEbI.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUA:

YMEHUSI 3aJaBaTh BOMPOCH (B XoJe auaiora W (WM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxgaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBITIOJHEHHUS
MpEeJI0KEHHOM 3a/1a4u;

YMEHHUSI IPEICTABIATh NOJyYEeHHbIE PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTALUI0 PE3yJAbTAaTOB BBIIOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOM pPAOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHsI y4eOHOr0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbLHOUN U
UCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIacOBaHMs MO3UIMi (0OCyxkaeHus, oOMEH MHEHUSIMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHAIIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB 0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE yUeOHbIe IeiicCTBUS:

YMEHHE CaMOCTOSITENIFHO OMpPENeNsITh IeNId AeATeIbHOCTH, MJIaHUPOBAaTh, OCYIIECTBIIATD,
KOHTPOJHUPOBaTh U TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMpATH
HauOosiee HPQEeKTUBHbIE CIOCOOBI pelleHHs Y4eOHbIX M [O3HaBaTeIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIOKEHHBIM alrOpuTM JEHCTBUN MpHU
BBIMIOJTHEHUM 33JaHUN ¢ y4€TOM TMOJIydeHMs HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLIEHNBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBICHHON LienH,
YMEHHUE HUCI0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IIpeAaracMble B YCIOBH U 3a/1aHUI.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOTO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOHM (enepanbHON pabouell mMporpamMmol, BBIJIENSIOT: OCBOCHHBIE
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oOy4aromMMHUCs Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue Ui
npeaMeTHON o0macTh «XUMUsS», BHIBI JCATEIFHOCTH MO TOJIYYEHHI0 HOBOTO 3HAHUA, €rO
MHTEPIpPETANH, TPEoOPa30BAHUIO U IPUMEHEHHUIO B PA3TIMUHBIX YUEOHBIX M HOBBIX CUTYAIIHSX.

K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
AJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAS U
HEOJHOPOHAs), BAJCHTHOCTb, OTHOCHUTEJIbHAs aTOMHAs W MOJIEKYyJsipHash Macca,
KOJIMYECTBO BEIIIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJS XUMHUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHUCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMUUYECKasl peaKIlus, Kiaccuukaus
peakIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHHUs, PEaKIIUU 3aMEIICHUS, PEaKIIUuu
00MeHa, IK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl ¥ HEMOJIApHAs KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KATHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (TIPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH OTH
TIOHSATHUS MPH OTMIMCAHUU BEIIECTB U UX MPEBPAIECHU;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJeHUsS (OpMyT BEHIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUI;

OTpeNeNIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTpeNeNEHHOMY KJIacCy COEIMHEHMH 1o QopmyaaM, BHJA XHUMHYECKON CBS3U
(KoBaJIeHTHAsl U HOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3axkona [[. M. MennaeneeBa: JeMOHCTPUPOBATH
[NIOHMMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuUCTEME, 3aKOHOB COXPaHEHUsI MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHAa ABOTraapo;
ONHCHIBaTh M XapaKTepuzoBaTh TabmuuHyo Gopmy Ilepuoanueckoit cuCTEeMbI
XMMHUYECKUX DJIEMEHTOB: DPa3jMyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymmna)y u
«moboynass mnoarpynna (b-rpymma)», maneie U GoJbIIME MEPUOMbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcsl B Tabnune «llepuoanueckas cucreMa XUMHYECKUX
anemenToB J[. . MenneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XMMHUYECKUX DJIEMEHTOB (COCcTaB W 3apsa  sAnapa, oOliee 4YHCIO 3JIEKTPOHOB U
pacnpeeneHue uxX mo EKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMHYECKHUE 3JIE€MEHTbI, HEOPraHUYECKHE BEIIEeCTBA, XUMUUYECKUE
peakiuu (10 YKUCIYy U COCTaBY yYacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
abdexry);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB, TMOATBEpXKJas  ONHUCAHME MpUMEpaMu  MOJIEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUSX;
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BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO JIeMEHTa 10 (popMysie COCTUHEHUS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBoOpe, IPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKON PEAKIUU;

IIPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON AEATEIbHOCTH — AHAIU3 M CHHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3AIHI0, KIacCU(UKAIMIO, BBISBICHUE MPUYUHHO-
-CIIE€ICTBEHHBIX CBS3€H — IJI1 M3Y4YEHUS CBOWCTB BEIIECTB M XUMHUYECKHX PEAKLHU,
€CTECTBEHHO-HAY4YHbIE  METOJAbl  IO3HAHUS  —  HaONIOJEHHE,  U3MEpEHHE,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (pEeaJIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIOJIb30BAaHUS XWMHUYECKOH TOCynod ®  J1abOpaTOpHBIM
o0OpyIOBaHHEM, a TaKKe MpaBWiIaM OOpalleHHs C BEUIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU O BBINOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPENECIEHHON MAacCOBOM JTOJIEN pacTBOPEHHOTO BEILIECTBA, MJIAHUPOBATH
U MPOBOJUTH XUMUYECKHE HKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JTakmMyc, GpeHoiraaenH, METUIOPaHXK U IPYyrue).

K koHiy oOyueHus B 9 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUaAIOUINXCS YMEHHI:

PacKphIBaTh CMBICT OCHOBHBIX XHMUYECKHAX TOHSATHIA: XUMUYECKUH DIIEMEHT, aTOM,
MOJIEKYJa, UOH, KaTUOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATENILHOCTD, CTENEHb OKUCIICHUS, XMMHMUECKas peaklus, XUMUdecKas
CBSI3b, TEINIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HERJICKTPOJIUTHI, 3JEKTPOJIUTHYECKAs AUCCOLMAIMS, PEAaKUUd HOHHOro oOMeHa,
KaTaJln3aTop, XHMMHUYECKOE paBHOBECHE, OOpaTuMble U HeOOpaTUMbIE pPEAKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKHUCIMUTENIb,  BOCCTAaHOBUTEIID,
OKHCIICHHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(koBaJleHTHAsi, WOHHAsA, METAJUIMYECKas), KPUCTAJUIMYECKas peleTKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW pEaKLIMH, IMPEeIesIbHO JOMycTUMas
koHueHntpamus [1/IK Bemecra;

WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKMX MOHATHUM W NPUMEHATH 3TU
MOHATHUS NPU ONMCAHUY BELECTB U X IPEBPALLCHUH;

UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JJIsl COCTaBJlE€HUS (OpMya BeELIECTB U
YpaBHEHUH XUMUYECKUX PEAKIIHIA;

ONpeNeNiTh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUUYECKUX OJJIEMEHTOB B
COEJIMHEHUSAX pPAa3JINYHOTO COCTaBa, IMPHUHAMJICIKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIaccy COEAMHEHUWH 1o ¢opmynaM, BUJ XMMHUYECKON CBs3U (KOBAJEHTHAs, MOHHAs,
MeTaJUIMYecKas) B HEOPraHMYECKUX COEIUHEHUSX, 3apsii HOHAa 10 XMMHYECKOH
¢dopmyre, Xxapakrep Cpelbl B BOJHBIX PAacTBOpax HEOPraHMYECKHX COEIUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

packpeiBath cMbica [leproanueckoro 3akona /I. . MenzaeneeBa u 1eMOHCTpUPOBATh
€ro NOHMMAaHME: OMUCHIBATh U XapaKTepu3oBaTh TabauuHyo Gopmy Ilepuonnueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuuyaTh IMOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», Manble U Gonblve MEPUOBI,
COOTHOCUTh 0003Hau€HMs, KOTOpble HUMEIOTCd B IEpHOAMYECKOW Tabiuue, ¢
YHCIOBBIMH XapaKTEPUCTHUKAMHM CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0IIee YUCiIo MEKTPOHOB M PACHPEeNICHHE UX 0 AJIEKTPOHHBIM CIIOSM),
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OOBSICHATH 0O0IIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCJIMHEHUH B Mpejeiax MajblX MEepHOJOB U TJIABHBIX MOATPYII C yYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMpOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peaknuu (MO YHMCIY W COCTaBy YYacCTBYIOIIMX B PEAKIMU BEIIECTB, 1O TEIIOBOMY
P PexTy, M0 UIMEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX SJIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(pUIecKue XUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPK/Iasi OMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON JUCCOLMALIMU KUCIIOT, IIEI0YEH U COJIEH,
MIOJIHBIE ¥ COKpAIIEHHBIC YPaBHEHUS PEaKIiii HOHHOTO OOMEHa, YpaBHEHHS PEaKINH,
MOJATBEPXKTAIONINX CYIIECTBOBAHNE TEHETHYECKOW CBS3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KIIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKIUH IOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHMSI XUMUYECKHUX MTPEBPAIICHUH B Pa3IMYHBIX YCIOBHSIX;

BBIUUCIIATH OTHOCUTEIBHYIO MOJICEKYISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO AJIeMEHTa 10 (popMysie COeTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUYETHI MO YPABHEHHUIO XUMUYIECKON PEaKIIHH;

coOnroAaTh TMpaBWia MOJB30BAaHUS XMMHUYECKOM mocyno u  J1abopaTopHBIM
o0opy/noBaHHEM, a TaKke MpaBuia oOpalleHUs C BelleCTBAaMU B COOTBETCTBHH C
WHCTPYKUHUSMHU IO BBITIOJIHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OTMBITOB MO MOJYyYEHHUIO
1 COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa M YTIJIEKHCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPKIAIONINE KauyeCTBEHHBI COCTaB Pa3IMYHbIX BEIIECTB:
pacro3HaBaTh OTBITHBIM TYTEM XJIOPHUA-, OpomMHuA-, HOAUA-, KapOoHaT-, (ocdar-,
CWIIMKAT-, cynab(daT-, THIPOKCHI-UOHBI, KATHOHbI AMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlMU MBICIUTENILHON NEATEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHNe, CHUCTEeMATU3allUI0, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUI1 M3Y4YEHHs] CBOMCTB BEIIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
HayyHbl€ METOJbl TO3HAHHUA — HaONIOJEeHHWe, U3MEpPeHHe, MOJICIUpPOBaHUE,
9KCIEPUMEHT (peaabHBIA U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
n/n TeM MPOrpaMmbl Bceero Konrpoakunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paznean 1. IllepBonayanbHbie XUMHUYeCKHE TOHATHS
XuMusa — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 ) bubnuotexa [JOK
MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakiuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bu6moreka [IOK
00 oxcuaax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837c
)3 Bopna. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Paspnen 3. Ilepuoanyeckuii 3akoH u llepuognveckasi cucrema xumnuyeckux 31eMeHToB /I, . MenaeseeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN
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[Tepuonueckuii 3aKOH U
IIepuoanueckas cucrema

bu6mmoreka [{OK
3.1 XHMUHECKUX d1eMeHToB /1. 1. 7 https://m.edsoo.ru/7f41837¢
Memnnene-eBa. CTpoeHue
aToma
XumMu4deckas CBS3b. BuGniorexa [IOK
3.2 OrucurensHo- 8 ! https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubmmoreka [{OK
Hroro o pasneny 15 https://m.edsoo.ru/7f41837c
bu6moreka [IOK
PezepBHoe Bpemst 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHBbIE
HaumeHnoBanmue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHUE U yriyOrieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7t41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMUYECKUE pPeaKlui B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 | bubmuorexa [JOK
' aneMeHToB VIIA-rpynmnsl. ['anorensl https://m.edsoo.ru/7f41a636
o | oo e 6
' PYIIIBL: 24P https://m.edsoo.ru/7f41a636
COeIMHEHUs
006
23 snewertron VApynm, Asor, dochopunx |7 | Bumore LOK
' DYIHEL ’ P https://m.edsoo.ru/7f41a636
COeIMHEHUS
06
» as xapail\cszpHcha X;/IIMI/I‘ICCKI/IX . 1 , BuGmmorexa [OK
. JIEMEHTOB -TpyMMbL. YT u
OTeNe VO Py epoi https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
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Hroro no pazneny

25

Pa3gen 3. Meraiibl 1 UX COeAUHEHU A

31 06 . 4 bubmmorexa [{OK
' HIHC CBOMCTBA METaILIon https://m.edsoo.ru/7f41a636
39 B . 16 bubmmoreka [IOK
. AXKHCUIIINEC METAJIJIBI U UX COCAUHCHU S https://m,edSOO,l‘u/7f413636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aonias cpeaa
41 B 3 bu6moreka [IOK
. eIIecTBa U MaTepHaJIbl B )KU3HU YeJIOBEKa hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
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