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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1O XMMHUHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS COCTaBICHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON HpPOTpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npenactasieHHbIXx B PI'OC 00O, a Takxke Ha ocHOBe (hepepalbHON paboueil mporpaMMBI
BOCIIMTAHUS M C yYETOM KOHIICTIUH TPENoaBaHus YIeOHOTO mpeameTa « XUMHUS» B 00pa3oBaTeIbHbIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma no xuMuu Ta€T MpEACTABICHUE O IEIX, OOIIel cTparernu 0OydeHHsI, BOCIIUTAHUS H
pa3BUTHS 00YYaAIOIINXCS CPEACTBaMU y4eOHOTO TpeIMeTa, YCTaHABIMBAET 0053aTEIbHOE MPEIMETHOE
coJiep)KaHue, IpeycMaTpUBaeT paclpeiesieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHME IO pa3lienaM U
TéMaM [pPOrpaMMbl 10 XHWMHUH, OIpPEAEsSeT KOJMWYECTBEHHbIE M KAuE€CTBEHHBIE XapaKTEPUCTHKU
COJIEp’KaHUsl, PEKOMEHIyEMYIO IMOCJIEI0BATEIbHOCTh U3YYEHHUS XUMHUHU C YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH y4e€OHOI'O Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydarouuxcs,
OTpeJieNiieT BO3MOXKHOCTHU MpeAMETa JJIsl pean3alliy TpeOOBaHUN K pe3ysbTaTaM OCBOEHMSI OCHOBHOM
00pa3zoBaTeNIbHON MPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsA, a TaKkke TPEOOBaHHM K
pe3yiapraTaM 00y4eHHs XMMHUU Ha YpPOBHE IleJiell M3y4eHMsI IpeIMeTa U OCHOBHBIX BHJOB y4eOHO-
MI03HABATEIbHOMN JAEATEIbHOCTH 00yUYaIOUIErocs 0 OCBOEHUIO YUeOHOTO COACPKAHHUS.

3HaHME XUMHUHU CIYXUT OCHOBOM [uis (OpMHpOBAHUS MHUPOBO33pEHUSI OOYy4aroIIerocs, €ero
MpPE/ICTaBJICHU O MaTepHabHOM €JMHCTBE MHpA, BAXKHYIO pOJIb UTPAIOT (QOpMHUpyEeMble XUMUEH
MIpPE/ICTaBJICHHUS] O B3aMMOIIPEBPAIICHUSIX SHEPrUU U 00 HBOJIIOLMHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHus Tio0anbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOM U IKOJIOTUYECKOMN 0€30MacHOCTH, MPOOIeM 3/IpaBOOXPaHEHHUSI.

N3yuenne xumuu:

CHOCOOCTBYET peali3allud BO3MOXKHOCTEH Ui caMOpa3BUTUS W (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001el n QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJarommxcsi, HaBbIKOB
X CaMOCTOATENbHOU Y4eOHOU NeATeNbHOCTH, SKCIEPUMEHTAJIbHBIX M HCCIIENOBATEIbCKUX YMEHHIA,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOMN KH3HU, TaK U B TPO(HECCHOHATIBHOU eI TEbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAaydyHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO TMPHUPOABI U YEJIOBEKa, SIBISETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUM E€CTECTBEHHO-
Hay4YHOM rpaMOTHOCTH OOy4aIoONInXcs;

crocoOcTByeT (OPMUPOBAHHUIO LIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYyYHBIM 3HAHHIM, K
MIPUPOJIe, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUs B OOYYeHMM XUMHUHU 00OecredyuBaroTCs crenuuKol colep:kaHus y4eOHOTro
rpeaMeTa, KOTOPbI SBJSETCS MeJaroruuecky aganTupoOBaHHBIM OTpakeHHeM 0a30BOi HAYKH XMUMHHU Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumMuum Ha ypoBHEe OCHOBHOro oOmiero oOpa3oBaHHs OpPUEHTHUPOBAH Ha OCBOCHHE
0Oy4aroMMUCSI CUCTEMbl MEPBOHAYAIBHBIX MOHATUNA XWMHH, OCHOB HEOPraHMYECKOM XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHATUN OPTraHUYECKON XUMUU.

CrpykTypa coaep:KaHus MporpaMMbl IO XUMHUHU cPOPMUpPOBAHA HA OCHOBE CUCTEMHOTO MOJX0/1a K €€
uzyueHnuto. CoJliep:kaHue CKJIabIBACTCSI U3 CHCTEMBI MOHATUI O XMMHUYECKOM DJIEMEHTE W BEILIECTBE U
CUCTeMbl TOHATUH O XuMHuueckod peakuuu. OOe 3TU CUCTEMBI CTPYKTYpHO OPraHHM30BAHBI IO
MPUHIIUITY MOCJIE0BATEILHOTO PA3BUTHS 3HAHUNW HAa OCHOBE TEOPETHYECKUX IMPEICTaBICHHUM Pa3HOTO
YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognueckoro 3akona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YUYEHHSI O CTPOEHUH aTOMa U XMMHYECKOH CBSI3U;

— MpEACTaBIEHUHN 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PACTBOPAX.

TeopeTndeckue 3HaHMWS pacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX U OCMBICICHHBIX
(bakTOB, pPa3BUBAIOTCSA TIOCIEIOBATEIBHO OT OIHOTO YPOBHS K JpYromy, BBINONHAS (QyHKIMH
OOBSICHEHUS M MIPOTHO3UPOBAHUS CBOICTB, CTPOEHHUS M BO3MOKHOCTEH NMPaKTHUECKOrO MPUMEHEHUS U
MIOJIyYEHUS NU3Y4aeMBbIX BEIIECTB.

OcBoeHue mporpamMMbl IO XUMHHM CHOCOOCTBYeT (POPMHUPOBAHMIO NPEACTABICHUS O XMMHUYECKON
COCTaBJIAIOLIEH HAyYHOW KapTUHBI MUPA B JIOTMKE €€ CUCTEMHON NMPUPOIbI, IEHHOCTHOTO OTHOIIEHUS K



HayyHOMY 3HaHHIO M METOJaM IO3HaHWs B Hayke. V3yueHue XUMHMM NPOMCXOIUT C IPHUBJICUEHHEM
3HaHUH W3 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpyxKarommii Mup», «bruosorus. 5—7 Kkiacce» u
«®Dusuka. 7 Kiacey.

[Tpu u3yyeHUHn XUMUHU MPOUCXOIUT (POpMUPOBAHHE 3HAHHMI OCHOB XUMHUYECKOH HAayKH Kak OOJIacTH
COBPEMEHHOT'0 E€CTECTBO3HAHUS, IPAKTUUECKOMN JESITEIbHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJbTYphl. 3afada y4yeOHOTO MpeaMeTa COCTOMT B (POPMUPOBAHUHM CHCTEMBbl XMMHUYECKHX
3HaHUH — BaXHEHIMX (HAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKEHHH, JIOCTYITHBIX
00001IeHNT MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HAayKd, B NPUOOIMICHWH K HAYYHBIM METOJaM
MO3HAHUSA TPH W3YYCHUM BEIIECTB W XUMHUYECKHX peakiuii, B (HOPMUPOBAHMM W Pa3BUTHU
MO3HABATEIBHBIX YMEHUN U MX NMPHUMEHEHHH B Y4€OHO-TIO3HABATEILHON U yU4eOHO-MCCIIEeI0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHUH IIPAaBUJI O€3011aCHOr0 OOpaIeHHsI C BELIECTBAMU B MIOBCEAHEBHON KU3HU.

[Ipu m3ydeHnn XUMHUH Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHWs Ba)KHOE 3HAUCHHE MPUOOpPETH
TaKHe LEeNH, KaK:

— (¢opMHpOBaHWE WHTEIJIEKTYaJIbHO Pa3BUTOM JUYHOCTH, TOTOBOM K CamMo0oOpa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOATEIbHOMY HPHUHSITHUIO PEIIEHUH, CNOCOOHON aJanTHpOBaThCA K OBICTPO
MEHSOLUMCS YCIOBHSIM JKU3HH;

— HaIlpaBJICHHOCTbh OOYUYEHHs] Ha CUCTEMATHYECKOe NMPUOOIIEeHNE 00yJaroIUXCsl K CaMOCTOSTEIbHON
[I03HABATEIbHOMN AEATEIbHOCTH, HAYYHBIM METOJaM MO3HaHUA, (POPMHUPYIOLIUM MOTHBALIUIO U Pa3BUTHE
CITOCOOHOCTEN K XUMUH;

— o0ecrneyeHne yCIOBHUH, CIOCOOCTBYIONMINX MPUOOPETCHUIO 00YYaIOIIMMHUCS OTBITa Pa3HOOOpa3HOM
NeSITEeNbHOCTH, TIO3HAHUS M CaMOIIO3HAHUS, KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETEHLIUH), UMEIOIINUX
YHHUBEpPCAJIbHOE 3HAUYEHHUE JIJISl Pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue ooOuell (QyHKIIMOHATBHON U €CTECTBEHHO-HAy4YHOW I'pPaMOTHOCTH, B TOM YHCIE
YMEHHH OOBACHATh M OIICHWBATh SIBJICHHUS OKPYKAIOIIEr0 MHUpPA, HCHONb3ysd 3HAaHUA U OIBIT,
MIOJIy4EHHbIE IIPU U3YYCHUM XUMUH, IPUMEHATh UX MPHU PELICHUM MPOOIeM B MOBCEIHEBHOM KU3HU U
TPYAOBOM NEATEIBHOCTH;

— (opmupoBaHHE Yy OOYyYarOUIMXCS T'yMaHMCTUYECKUX OTHOLICHWH, IIOHUMaHUs LIEHHOCTH
XUMUYECKUX 3HAHUN 711 BBIPAOOTKU 3KOJIOITMUYECKH 1LIE€1eCO00pa3HOro MOBEACHUS B ObITY U TPYIOBOM
JESTEIILHOCTH B LIETSAX COXPAHEHHS CBOETO 3I0POBbs M OKPYXKAIOUIEH PUPOJHON CPEIBI;

— pa3BUTHE MOTUBAIMM K OOY4YEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJII0O U CaMOBOCIMTaHHUIO Ha
OCHOBE YCBOEHHs OOLICUENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Hpouis u
HaIpaBJICHHOCTHU JabHEHIIEro 00y4eHusl.

OOmiee 4yKMcaO 4YacoB, OTBEAEHHBIX JUISI M3Y4YEHUS XUMUM HAa YPOBHE OCHOBHOIO OOILIEro
oOpasoBanus, cocTaiseT 136 dacoB: B 8 kimacce — 68 4yacoB (2 yaca B Heeno), B 9 kinacce — 68 yacoB
(2 yaca B HenenIO).



COJEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHUSA

[Ipenmer xumuu. Ponb XMMUM B KU3HU 4YEJIOBEKAa. XHMHUS B CUCTEME HayK. Tena M BelIECTBa.
dusnyueckrue CBONCTBA BEIIECTB. ArperaTHoe cOocTosiHue BemlecTB. [loHsTHE O MeTOnax MO3HaHHS B
xumun. Yuctelie BemiectBa U cmecu. CriocoObl pa3aesieHust CMeceil.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE 3eMeHThl. CHMBOJIBI XUMHUYECKUX 3JeMEHTOB. lIpocTeie u
CJIOJKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas Gpopmyna. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSHCTBA COCTaBa
BemecTB. OTHOCHUTENbHAs aroMHas macca. OTHOCUTENbHAs MOJIEKYJIspHas Macca. MaccoBasi J10Jis
XUMHUYECKOTO AJIEMEHTA B COCTUHECHHH.

KomnuectBo BemectBa. Moisib. MonsipHasg macca. B3auMOCBSI3b  KOJIMYECTBA, MAacChl W YHUCIa
CTPYKTYPHBIX €MHUII BenlecTBa. PacuéTel mo opmMynaMm XUMHUYECKUX COEAMHEHUH.

dusnueckue U XUMHYECKHE SBJICHHS. XUMHUYECKas peakuus W e€ MPU3HAKU. 3aKOH COXPaHECHHS
MacChl BEIIECTB. XWUMHYeckue ypaBHeHUsa. Kiaccuduranus XUMUYECKHX peakiuid (COeIUHEHHUS,
pasnoKeHus1, 3aMelIeHUs, 0OMEHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOW MOCYI0H, MpaBUjiaMu padOoTHI B 1ab0paTopuu U mpuéMaMu oOpaIieHus ¢
nabopaTopHbIM  O0OpYJAOBaHWEM, H3ydeHHE MW ONUCaHWe (U3MYECKUX CBOWCTB 0OpasIioB
HEOPraHMYECKHX BEIIECTB, HaOmoaeHne (u3mdeckux (IMJIaBJIECHHWE BOCKA, TasHUE JIbJIa, PACTHpPaHUE
caxapa B CTyIKe, KHIIEHHE W KOHJICHCAIMs BOJbI) U XHUMHUYECKUX (TOPEHHE CBEYM, MPOKATHBAHUE
MEJIHOM MPOBOJIOKH, B3aUMO/JICHICTBUE Mella C KUCIOTO) SBJIeHUH, HaOII0IeHNE 1 ONMCaHue TPU3HAKOB
MPOTEKAaHUS XUMUYECKUX pEaKIui (pa3joKeHWe caxapa, B3aWMMOJICHCTBHE CEPHOW KHCIOTHI C
XJopuaoM Oapusi, pasnoxkenue ruapokcuna meau (ll) mpum HarpeBaHum, B3aMMOJICHCTBHE XKeje3a C
pactBopom conu meau (Il), m3ydeHme cmocoOOB pa3feleHus CMeceil: C TOMOIIbI0 MarHuTa,
¢bunbTpOoBaHUE, BhIIAPUBAHKE, AUCTUILIALNS, XpoMaTorpadus, MpoBeJeHHE OUUCTKH MOBAPEHHOM COJIH,
HaO0/IeHNe U ONHCAHME DPE3Y/IbTaTOB IPOBEICHHS OIBITA, WIIIOCTPUPYIOUIETO 3aKOH COXpaHEHHS
MacChl, CO3JJaHUE MOJIETICH MOJIEKYI (IIapOCTEPIKHEBHIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bosgyx — cmeck razoB. Cocras Bo3ayxa. Kucnopon — anemeHT u npoctoe BeniectBo. Haxoxaenue
KHCIIOpO/ia B IMpHUpoje, (QuU3MYEecCKHMe U XHMHYECKHe CBOMcTBa (peakuuu ropeHus). OKCUABL.
[Ipumenenne kucimopoaa. CrnocoObl MOMy4eHHUs KHUCIOpOAAa B JIaOOPAaTOPUH M TMPOMBIILICHHOCTH.
KpyrosopoT kucinopoza B npupoze. O30H — ajuIoTponHasi MOAU(PHUKAIUS KUCIOPOIa.

TemnoBoit A heKT XUMUUECKON peakluy, TEPMOXUMHUUECKUE YPABHEHHUS, IK30- U IHJIOTEPMUYECKHE
peakiuu. TomnuBO: yroib W MeTaH. 3arps3HEHHE BO3AyXa, YCHIIEHHE MapHUKOBOro 3ddekra,
pa3pylleHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocTtoe BemiecTBO. HaxokaeHwe Boaopoaa B MHpHpoje, (u3uueckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIIOCOObI MonydeHus. KucaoTel u conu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

®usnueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PacTBopsl. HacklllieHHbIE M HEHACHILLIEHHbIE
pactBopbl. PacTBoprMOCTh BemiecTB B Boe. MaccoBasi 10yl BEUIECTBA B pacTBope. XHUMHUYECKHE
cBoiicTBa BoAbl. OcHOBaHuA. Posb pacTBOpPOB B MpHUpOJAE U B KM3HU desoBeka. KpyroBopot Boasl B
npupojie. 3arpsi3HeHHe MPUPOIHBIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJ.

Knaccudukamuss ~ Heopranmueckux  coeauHeHuid.  Oxcunpl.  Knaccudukamust — OKCHIIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, amdoTepHble) U HecoleoOpasywomue. Homenknarypa
OKcUJI0B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHre okCcuaoB.

OcHoBanwms. Knaccudukanus ocHOBaHUI: MIENOYM M HEpPacTBOPUMBIE OCHOBaHMs. HomeHkiatypa
ocHOBaHUM. Du3nUeCcKue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre oCHOBaHUM.

Kucnotel. Knaccudukarus kucnot. Homenknarypa kucnot. @usndeckie U XUMHUYECKHE CBOICTBA
kucnot. Panx aktuBHoctu metamuioB H. H. bekerosa. [lonyduenue kucnor.

Conu. Homenknarypa coneil. @usnueckue 1 XuMudeckue csoiicta coseil. [lonyuenue coneit.



I'enernueckas cBsA3b MEXAY KlacCaMU HEOPTraHUYECKUX COEANHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEACICHUE COJEpKAHUS KHUCIOpOAa B BO3[AyXe, IOJIydeHUE, cOoOHpaHue,
pacro3HaBaHKe U U3y4EHUE CBOWCTB KUCIOPOia, HAOII0IeHNE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOAOM
Y yCJIIOBHS BOHMKHOBEHHMS U MPEKPAIICHUS TOpeHus (1okapa), 03HAKOMJIEHHE ¢ 00pa3liaMi OKCUIIOB H
ONMCAHWE MX CBOWCTB, IOJIyY€HHE, COOMpaHue, paclo3HABaHME U H3Y4YE€HUE CBOMCTB BOAOpOA
(ropenue), B3aummojelcTBue Boaopoma ¢ okcumom Mmenu  (ll)  (Bo3MOXHO —HMCHOJB30BaHUE
BUJIEOMATEpUANIOB), HaOJI0/leHue 00pa3lloB BEUIECTB KOJMYECTBOM | MOJIb, HCCIEI0BaHUE
0COOEHHOCTEH PacTBOPEHHs BEIIECTB C PAa3IMYHON PAacTBOPUMOCTHIO, MPHUTOTOBIEHHE PACTBOPOB C
ONPEAECNIEHHON MacCOBOM JOJIEd PACTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJUIAMH
(HaTpueM © KaiblMeM) (BO3MOXHO MCIOJIb30BAHUE BUJIEOMATEPHUATIOB), MCCIEA0BaHHE O00pa3loB
HEOPraHMYECKUX BEIIECTB DPA3JIMYHBIX KJIACCOB, HAONIOIEHWE W3MEHEHMsI OKPACKM HHAWKATOPOB B
pacTBopax KHUCIOT U LIeJouel, u3ydeHue B3aumojeiictBus okcuaa meau () ¢ pactBopom cepHoii
KHUCJIOTBI, KHCJIOT C METajulaMd, peakUuil HEeWTpalu3allud, MOJTy4YeHHE HEepacTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJJHOTO METajula IPYTMM U3 pacTBOpa COJIM, PElIeHNE HKCIEPUMEHTAIbHbBIX 3ajau 110 TeMe
«Baxnenmue Ki1accbl HEOPraHMYECKUX COCTUHEHUIN».

IMepuonuveckuii 3axkoH u Ilepuogmueckas cucrema xumuuyeckux 3iemento J. HN.
MenaeneeBa. CrpoeHne aromMoB. XuMHUYecKasi CBA3b. OKHMCJIANTEIHLHO-BOCCTAHOBHTEIbHbIE
peakuuu

[lepBbie TOMBITKH KIaCCU(UKAIMK XWMHYECKHX JJeMeHTOB. [loHSATHE O Tpymnmax CXOTHBIX
AJIEMEHTOB (ILENOYHbIE M MIEJIOYHO3EMEIbHbIE METaJUIbl, TaJIOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCHIBI.

[Iepnoanueckuit 3akoH. Ilepumonnueckass cucrema xumudeckux sinemeHToB J[. M. Menneneesa.
KopoTkonepuonnas u nmuaHonieprogHas Gopmel [leproaudaeckoit CHCTEMBbI XUMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. [lepuoapl u rpynmnbl. @U3HUECKUd CMBICI MOPSAIKOBOTO HOMEpa, HOMEPOB Mepuoaa 1
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX siaep. M3orombl. OnekTpoHbl. CTpoeHHE HIEKTPOHHBIX
000s0uek atomMoB TepBbIX 20 xuMuueckux 3aeMeHToB Ilepromnyeckoit cucremsl J[. M. Mennaeneena.
XapakTepucTUKa XUMHUYECKOTO 3JIeMEHTa Mo ero mnojoxkenuto B llepumommueckoit cucreme JI. U.
Meunneneesa.

3aKOHOMEPHOCTH M3MEHEHHsI paguyca aTrOMOB XUMHUYECKHUX OJIIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue [lepumoanueckoro 3akoHa u Ilepuognmueckoil CHCTEMBl XUMHUYECKHX 3JIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [{. . MeHneneeB — yd€HbIi U rpakJaHUH.

Xumuyeckasi cBs3b. KoBasieHTHast (MOJSIpHAs M HEMOJIApHAs) CBS3b. DJIEKTPOOTPHULATEIHHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenbp oxucneHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. lIpomeccel okucieHus u
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixcnepumenm:

u3ydyeHue oOpa3loB BELIECTB METAUIOB U HEMETaUIOB, B3aMMOJCWCTBHE THUIPOKCHIA ILIHMHKA C
pacTBOpaMu KHCIOT W ULIEN0YEl, IPOBEIECHNUE ONBITOB, WIIHOCTPUPYIOLIUX HTPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKiuil (TropeHue, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu

Peanuzanus MexXnpenMETHBIX CBS3€M NMpPU M3YYEHUH XUMHHM B 8§ KJIacce OCYILECTBIISETCS uepes
WCIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAyYHBIX TMOHATHH, TaKk W TOHATHM, SBISIONINXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO01ue ecTecTBeHHO-HAYYHbIE TIOHSTHS: HAYYHBIM (PaKT, TUTIOTE3a, TEOpHs, 3aKOH, aHAIIN3, CUHTES,
KIacCU(UKaIus, IepPUOAUYHOCTh, HAOIIOCHNE, IKCIIEPUMEHT, MOJISIMPOBaHHE, U3MEPEHHE, MOJIENb,
SIBJICHUE.

®dusnka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHJ, U30TOIbI, PaJUOAKTUBHOCTb,
MOJIEKyJ1a, SJEKTPUYECKU 3apsijl, BEUIecTBO, Telo, 00BbEM, arperaTHoe COCTOSHHE BEIeCTBAa, ras,
(u3nuecKre BeINMUMHBI, UHUIIBI H3MEPEHUS, KOCMOC, TUTaHETHI, 3BE371b1, COJHIIE.



buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHHEpaibl, TOPHBIE IOPOJBI, MOJE3HBbIE HMCKOMAeMbIe,
TOIUJIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peaKkIus

Ilepnognueckuit 3akoH. Ilepumommueckas cucrema xumudeckux sneMmeHToB J[. M. Menneneesa.
Crpoenue aTomMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XUMHUYECKHUX JJIEMEHTOB TEPBBIX TPEX
MEePUOJOB, Kaius, KaJblUsi M WX COCAMHEHUH B COOTBETCTBUU C TIOJIO)KEHHEM 3JEMEHTOB B
IIepunoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XMUMHUYECKOW CBSI3U. THIBI KPUCTALIUYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPTaHUYECKHUX BEIIECTB. XHMMHUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3MYHBIM  KJIacCaM HEOPTraHUYeCKHX COCJIMHEHHWH, TeHEeTHYecKas CBS3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanus XUMUYECKMX peakiuil MO pPa3IMYHbBIM TpU3HaKaMm (M0 YHUCIYy € COCTaBy
YYaCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(PQEeKTy, MO HM3MEHEHHUIO CTENEHEW OKHUCICHHS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTalM3aTopa). DK30- U IHIAOTEPMHUYECKHE
peaKkIfy, TePMOXUMUIECKIE YPABHCHHUS.

[Tonatue o ckopocTH XuMHUYECKOU peakiuu. [lorsaTre 060 00paTUMBIX U HEOOPATUMBIX XUMHYECKUX
peaknusax. [[oHSTHE O TOMOTEHHBIX W TETEPOTeHHBIX peakiusax. [lonstue o kxaramuze. [loHsTHe O
XUMUYECKOM paBHOBeCHU. DAKTOPHI, BIUSIONIME HA CKOPOCTh XUMHUYECKOW PEAKIMUA M TOJOKEHUE
XUMUYECKOTO PAaBHOBECHSI.

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIE peakiuu, AIEKTPOHHBINA OanaHc OKHCJIUTENLHO-
BOCCTaHOBUTEJIbHOM peakiuu. COCTaBJICHUE YPAaBHEHUM OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIH C
HCIIOJIb30BAHUEM METO/Ia AJIEKTPOHHOTO OaaHca.

Teopust JIEKTPOJUTUYECKON AUCCOUMALIMU. DJIEKTPOJUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M MCCOLMAIMU BEIIECTB C PA3IMYHBIMU BUJIAMH XUMHUUYECKON CBs3U. CTENeHb AMCCOIUALINH.
CusnbHBIC U c1a0ble JIEKTPOJIUTHI.

Peaknmun wmonHOrO OOMEHa. YCIOBUS TIPOTEKaHHWS pEaKIMid HMOHHOTO OOMEHa, TIOJNHBIC |
COKpaIlléHHbIE HMOHHBIC YypaBHEHMS peakuuil. CBOWCTBAa KHUCJIOT, OCHOBAaHUM M COJIEM B CBETE
MPEACTABICHUI 00 AJICKTPOJUTHYECKON mucconmanui. KauecTBeHHbIe peakiuu Ha HMOHBL. [loHsATHE O
TUJIPOJIU3E COJICH.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAINIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB — METAIJIOB U
HeMeTa/uIoB (TpaduTa W amMasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHs), UCCICAOBAaHUE 3aBUCUMOCTH
CKOPOCTH  XHMHYECKOM pEaKIuu OT BO3JACHCTBHUS  Pa3IMYHBIX  (AKTOPOB, HCCICIOBAHUC
3JIEKTPOINPOBOIHOCTA PACTBOPOB BEIIECTB, Mpoliecca AUCCOLMAIMA KHUCJIOT, WIEJIoYe U coJseit
(BO3MOKHO HCIIOJB30BaHUE BHUAECO MATEPUATOB), MPOBEJACHHE OMBITOB, MWILIIOCTPUPYIOUIUX MPU3HAKH
MPOTEKAaHUs PEaKIMii MOHHOTO oOMeHa (0Opa3oBaHHME OCajKa, BBIJCICHHE raza, 00pa3oBaHUE BOJIbI),
OTIBITOB, UJUTFOCTPUPYIOIIHUX MPUMEPHI OKUCIUTENbHO-BOCCTAHOBUTENLHBIX PEAKIIHI (TOpEHHE, PEaKuu
paslIOKEHUs, COCIUHEHHUS), PACTO3HABAHWE HEOPTraHWYECKHUX BEIISCTB C TMOMOIIBI0 KaueCTBEHHBIX
peakiMil Ha MOHBI, pEIIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanabl 1 HX COeIMHEHUS

OOmass xapakTepucTuka raiaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEMEHU
okucienusa. CTpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajlOreHOB. XUMHUYECKUE CBOICTBA
Ha mpuMepe Xjopa (B3aMMOJEIHCTBHE C MeTalslaMd, HeMeTallaMH, IIerodamMu). XJIOPOBOAOPO/I.
ConsiHasg  KUCIOTAa, XWMHUYECKHE CBOMCTBA, IMOJy4YeHHE, npumeHeHue. [lelictBue xiopa u
XJIOPOBOJIOPO/Ia HA OpraHU3M uesoBeKa. BaykHellne XJI0pUIbl U UX HAX0KICHHUE B IPUPOJIE.

Oobmas xapakrepuctuka 3meMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crenenn okucieHus. CTpoeHne U (U3NYECKUE CBOWCTBA MPOCTHIX BEMIECTB — KUCIOPOJA U CEpHI.
AnnoTpornHbie MOAM(UKAIIMKM KUCIOpPOJa M cepbl. XUMHUYECKHe CBoOWcTBa cepbl. CepoBOJIOpO,
CTpoeHHUe, (PU3UYEeCKHEe M XUMHYEeCKHe CBOHCTBAa. OKCHABI CEpbl KakK MPEACTABUTEIN KHUCIOTHBIX



okcusoB. CepHasi KUCIIOTa, (PU3NYECKHE M XUMHUYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kiacca
KACIOT M crnenuduyeckne). XUMUYECKAE DPEAKIUH, JeKAIIHNEe B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a
MOJy4eHus: cepHoil Kuciothl. [Ipumenenue cepHoit kucioThl. CoJid CEpHOM KUCIOTHI, Ka4eCTBEHHAs
peakius Ha cynbdar-uoH. Haxoxkaenue cepsl U €€ COeNMHEHUI B MpHpoae. XUMHUECKOE 3arpsi3HeHUE
OKpPY)KaIOILIeH Cpe/ibl COEIMHEHUS MU Cepbl (KUCIOTHBIE 0K, 3arpsA3HEHHE BO3/yXa U BOJOEMOB),
CTIOCOOBI €ro MpeI0TBPAICHHS.

OOmas xapaktepuctuka yeMeHTOB VA-rpynmnbel. OcoOEHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC
CTCTICHH OKHCJICHHS. A30T, pacnpoCTpaHEHHWE B TPHUPOJE, (PU3UUYCCKHEC M XHUMHYCCKHE CBOMCTBA.
KpyrosopoT azora B mpupome. AMMHaK, €ro (pU3MYECKMe U XUMUUYECKHE CBOMCTBA, MOJYyYECHUE H
npuMmeHerne. Comu aMMOHUS, UX (PU3NYECKUE W XUMHUYECKHE CBOMCTBa, mpuMeHeHue. KadecTBeHHas
peakius Ha MOHBI aMMOHHS. A30THAsl KHCIIOTa, €€ MoJydyeHue, (PU3nuecKrue U XMMHUYECKHE CBOWCTBA
(oOmmme Kak TpeICTaBUTENs Kiacca KHUCIOT W crnenududeckue). Mcmoap3oBaHne HUTPATOB M COJICH
aMMOHHUS B Ka4eCTBE MMHHEPAJIbHBIX YHAOOpeHHil. XUMHUYECKOE 3arps3HEHHE OKpPYKAroIehH cpeabl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE NI0KIM, 3arps3HEHHE BO31yXa, MOYBBl U BOJ0EMOB). Docdop,
ajutoTpornHeie Moaudukanuu docdopa, dpuznueckre u xumudeckue cpoiictBa. Okcun gocdopa (V) u
dbocdhopHas kucioTa, (PU3NIECKUE U XUMUUYECKHE CBOMCTBA, mosydeHue. Mcnonp3zoBanue gocdartoB B
KaueCcTBe MUHEPAIbHBIX YI0OpEHUH.

O6mras xapaktepuctuka meMeHToB |V A-rpynmbl. OcOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIC
CTETNIEHH OKUCICHHS. YTIJIepoJ, aUIOTPOIHbIE MOAM(UKAIMKN, paclpoCTpaHEHHE B TPUPOAE,
¢usznueckue M XumHuuyeckue cBoiictBa. Ancop6buus. Kpyrosopor yrinepona B mpupone. Okcuabl
yriepoaa, ux (GU3NYECKHE W XMMHYECKHUE CBOMCTBA, JIEHCTBHE HA JKUBBIE OPTraHU3MBI, MOJIyYeHUE U
MIPUMEHEHHE. DKOJIOTHYECKUE MPoOIeMBbI, CBsI3aHHbBIE ¢ oKcuaoM yriepoaa (1V), rumoresa rimobansHOTO
MOTEIUICHUST KJIMMaTa, MapHUKOBBIN d(ddexT. YrompHas kuciota u e€ coim, uX (U3HNYECKUE H
XMMHUYECKHUE CBOICTBa, MOJlyueHHE M IpuMeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COeIMHEHUX yriepojaa (MeTaH, 3TaH,
STHUJIEH, alleTWJICH, 3TaHOJI, TJIMLEPHH, YKCycHasl kuciota). [IpupoaHble MCTOUYHUKH YIIIEBOJOPOJIOB
(yronb, TpUPOAHBIA Ta3, HE(PTh), MPOIYKTHI HUX IMepepaboTku (OeH3WH), WUX pPOJb B OBITY U
npoMblIieHHOCTH. [loHsATHE 0 OMOTIOrMYecKd BaXKHBIX BEIECTBAX: JKHMpaX, Oeikax, yrieBojax — U ux
POJIK B )KM3HU YelloBeKka. MaTepraibHOE eJMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUI.

Kpemuuii, ero ¢usuueckre M XUMHYECKHE CBOMCTBA, MOJydeHHE M MpuMeHeHue. CoeauHeHHs
KpeMHHs B mpupone. OOmue mpeacrabieHus o0 okcuae kpemuus (V) m KpeMHHEBOW KHCIIOTE.
CunukaThl, UX HUCIIOJIB30BAHUE B OBITY, B MPOMBIIIJICHHOCTU. BaxkHeiine cTpouTenbHbIe MaTepHallbl:
KepaMHuKa, CTeKJO, ILIeMEHT, O0eToH, jkene300eroH. I[IpoGieMbl 6e30MacHOr0 UCHOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii IxKcnepumenm:

M3y4YeHHEe O0O0pa3lloB HEOPraHMYECKHUX BEIIECTB, CBOWCTB COJISHOM KHUCIOTBI, MPOBEICHHE
KaueCTBEHHBIX pEaKIHi Ha XJIOPUA-HOHBI M HAONIOJIEHHWE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (QU3NYECKHe W XUMHYECKHE CBOMCTBAa TajOreHOB M HUX COCOUHEHHH (BO3MOXHO
WCIIOJIb30BAHME  BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C oOpasuaMu XJIOpHAOB (TaJOreHUI0B),
O3HAKOMJIEHHE ¢ 00pa3iamMu cepbl U €€ COeAUHEHUSIMU (BO3MOXKHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOoIeHNe Mmpollecca OOyrIMBaHUS caxapa MoJA JACHCTBHEM KOHIEHTPUPOBAHHOW CEPHOUM KHCIOTHI,
M3Yy4YeHHE XMMHUYECKUX CBOMCTB pa30aBleHHOW CEPHOW KHUCIOTHI, MPOBEACHUE KAUYECTBEHHOW peaKiuu
Ha cynb(dar-uoH U HaONMOIeHUE MTPU3HaKa e€ MPOTeKaHHs, 03HAKOMIICHHE ¢ (U3UYECKUMU CBONCTBAMU
a3oTa, Gochopa 1 uX coeUHEHHN (BO3MOKHO UCTIOIB30BAaHUE BUACOMATEPUAIIOB), 00Opa3aMu a30THBIX
u ¢ochopHbIX ynoOpeHHii, MOTydeHne, cOOMpaHue, pacro3HaBaHHE M W3YyUYe€HHE CBOMCTB aMMMaKa,
MPOBEJICHUE KAYECTBEHHBIX PEakIuil Ha MOH aMMOHHS M Qocdar-HOH M H3y4YeHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEIbI0 (BO3MOKHO
WCIOJI30BaHME BHICOMATEPUANIOB), H3yUCHHE MOJIENIel KPUCTANTUYECKUX PemEToK anmasa, rpadura,
¢bymiepeHa, 03HaAKOMIICHHE C TPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM TMPOTUBOTA3a, IMOJydeHUE, CcOOMpaHHMe, pACIIO3HABAaHHE U U3YUYEHUE CBOICTB
YIJIIEKUCIIOTO Trasa, MPOBEIeHHE KAUYeCTBEHHBIX PEaKIHii Ha KapOOHAT W CHIIMKAT-UOHBI U W3YUCHHE



MIPU3HAKOB WX MPOTEKAHMs, O3HAKOMJICHUE C MPOAYKIHEH CHJIMKATHON MPOMBIIUICHHOCTH, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHelme HeMeTaibl U UX COCAUHEHUS.

MeTaJ1bl M HX COEIMHEHUS

OOmasi xapakTepUCTHKAa XUMHYECKUX JJIEMEHTOB — METa/NIOB HAa OCHOBAHWM WX TOJIOKCHUS B
[Tepuoaunueckoit cucteme xumudeckux anemeHtoB JI. M. MenpeneeBa u crpoenust atomoB. CTpoeHue
METaJUIOB. MeTalmuyeckasl CBsI3b U METAJUTMYECKas: KpPUCTAJUITMYECKasT PEHIETKa. DIEKTPOXUMUYCCKUN
psan HampsoKeHWH MeraiwioB. Du3nyeckne W XUMHYECKHE CBOMCTBAa MeTaywioB. OOmmme CrocoOsl
MoJy4eHus: MeTayuioB. [IoHSATHE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HH.
Crnasel (cTanb, 4YyryH, JIOPaJIFOMMHHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[[leounble MeTambl: moJsioxkeHue B Ilepuoanueckoit cucreme xumuyeckux syemeHToB [ .
MemnpeneeBa, CTpOEHHE UX aTOMOB, HAXOXKACHHE B mpupoae. u3nyeckue 1 XuMUUIECKHe CBOMCTBA (Ha
npuMepe HaTpust U Kaus). OKCUJIBI ¥ TUIPOKCHIBI HATPUS U Kaus. [[pumMeHeHne menoyHbIX METallIoB
U UX COCTMHECHUM.

[[leroyHO3EMENBHBIE METAJUIBI MarHud M KalblMil: moJioxkeHue B Ilepuomumueckoil cucreme
xumuueckux osnemeHtoB J[. WM. MenzeneeBa, CTpOEHHME HUX AaTOMOB, HAXOXKJICHUE B MPHUPOJE.
dusnyeckue 1 XUMUYECKHE CBOMCTBA MarHusi W Kayblusa. BaxkHeine coequHeHnus Kaablius (OKCHII,
TUAPOKCHU, con). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

Amomunnil: nonoxenue B [lepuoauueckoit cucteme xumuueckux snemeHToB J. Y. Menneneena,
CTPOCHHE aToMa, HaxoXJAeHWe B mpupoje. Du3nyeckne W XUMHYECKHE CBOMCTBA aIFOMUHUS.
AmMdoTepHbIe CBOMCTBA OKCHA M THUIPOKCHIA ATFOMUHUSI.

Kenezo: monoxkenne B Ilepuommueckoit cucreme xumuyeckux sneMeHToB [[. M. Menneneena,
CTPOCHHE aToMa, HaXOXJCHHE B Tpupoje. Pu3nueckne W XUMUUYECKHE CBOWCTBA jkene3a. OKCHIBI,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C oOpa3laMy METauIoB M CIUIAaBOB, UX (U3MUYECKUMH CBOMCTBAMH, H3yUCHHE
pe3ynbTaTOB KOPPO3UH METAIOB (BO3MOYKHO HCIIOJB30BaHUE BHUICOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUSL OKCHJA KaJbIUsl M HATpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHHE BUAEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOWMCTB >KECTKOM BOJBI, Ipollecca TOpPEHHs 3jKejle3a B KHUCIOpoAe (BO3MOXKHO
HCI0JIb30BAHME BUJIEOMATEPHAIIOB), PU3HAKOB MPOTEKAHMs KAYECTBEHHBIX pPEeaKlUi Ha HOHBI: MarHus,
KaJIbIIMS, JTFOMUHUSA, ITMHKa, skene3a (11) u xenesa (1), meau (11), HabmroieHre u onrMcanue MPOIECCOB
OKpalllMBaHUsl IUJIAaMEHW HMOHAMU HATpUs, Kauus M Kaublus (BO3MOXHO HCIHOJb30BaHUE
BHJIEOMATEPHUAIOB), HccieioBaHne aM(OTEPHBIX CBOMCTB TMAPOKCUAA AIIOMUHUS U THIPOKCH]IA ITUHKA,
penieHue HKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIlne MeTaiibl U UX COCIUHEHUSD.

XuMHUS U OKpYKaKIIas cpena

BemectBa 1 marepuansl B TOBCEIHEBHOM KM3HU YeI0BeKa. be3onacHoe KMCoab30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas mOMOIIb MPH XUMHUYECKHUX OKOTaX U OTPABICHUSX.

XUMUYECKOe 3arpsi3HeHUE OKpYXKarolleil cpefpl (mpefenpHas JoMycTUMas KOHLIEHTPALKs BELIECTB,
nanee — [1/1K). Ponp xuMuu B pelieHuH 3KOJOTHUYECKUX MPOOIeM.

Xumuueckuii IkKcnepumenm:

U3y4eHue 00pa3loB MaTepuanoB (CTEKIIO, CIJIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUalbl).

Mescnpeomemmnuie ceasu

Peanuzaiuss MeXnpeaMeTHBIX CBS3€H NMpPU M3YYEHUM XUMHHU B 9 Kilacce OCYIIECTBISIETCA 4epe3
UCIOJIb30BaHME KaK OOIIMX eCTeCTBEHHO-HAyYHBIX TMOHATHH, TaKk W TOHATHH, SBISIONIMXCS
CUCTEMHBIMU IS OTAENbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAYYHbIE TIOHATHS: Hay4yHBIH (PaKkT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJHN3, CHHTE3,
KIaccuguKanus, IepuoAUYHOCTb, HAOMIOCHNE, IKCIIEPUMEHT, MOJIEIUPOBaHUE, U3MEPEHHE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUaIbl.

®u3nka: Marepusi, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, PaJUOaKTUBHOCTb,
MOJIEKYJa, OJIIEKTPUYECKHA 3aps]l, MPOBOJHUKH, TOIYIPOBOIHHUKHU, IUAIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNo, OOBEM, arperaTHoe COCTOSHUE BEIIeCTBa, Tra3, pacTBOpP, PaCTBOPHUMOCT,
KpUCTAIITIMYECKas pemiérka, CIUaBbl, (U3MYecCKHe BEIWYUHBI, €IUHUIBI W3MEpPEHUs, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.



buonorus:  ¢orocuHTe3, IpixaHue, Ouocdepa, OIKOCUCTEMa, MHHEpPAIbHBIC  YIOOpEHHS,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOABI, IOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA IIPOI'PAMMBI 110 XUMHUM HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHUs JAOCTHUTAIOTCS B
Xone OOydeHHs XMMHHA B €IMHCTBE Y4Y€OHON M BOCHHTATEIBHOW IEATEIBHOCTH B COOTBETCTBUH C
TPaJMLIMOHHBIMU POCCUICKUMHU COLUUOKYIBTYPHBIMM W JYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBWIaMM M HOpPMamMH IOBEAECHHS M CIIOCOOCTBYIOT —TpoleccaM
CaMOIIO3HAHUS, CAaMOPA3BUTHS U COLUAIN3ALUHN O0YUYaIOIIHUXCSL.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIIMHM 1 pacIIMpPEHHE OIbITa IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY W HaydHOMY
HACJIEIUIO, TOHUMAaHMsI 3HAaYeHHs] XUMUYECKON HayKH B KU3HU COBPEMEHHOT'O 0OIECTBa, CIOCOOHOCTH
BIIJIETh JIOCTOBEPHOM MHGpOpMAIMel O TNepefoBbIX JOCTIKEHUAX U OTKPBITHUSX MHPOBOH U
OTEUECTBEHHON XMMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

IIPEJICTABICHNUS O COLMAJIBHBIX HOPMax M INPaBWIAX MEXJINYHOCTHBIX OTHOLICHHH B KOJUIEKTHBE,
KOMMYHUKaTUBHOH KOMIIETEHTHOCTM B OOIIECTBEHHO IOJIE3HOM, y4eOHOMCCIIEN0BATENbCKOM,
TBOPYECKON M JPYruX BUAAX JEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HONW COBMECTHOM JESTEIbHOCTU
IIPU BBINOJHEHUHM Y4YEOHBIX, I1O3HABATEIbHBIX 3a/a4, BBINOJHEHHHM XUMHUYECKUX OSKCIEPUMEHTOB,
CO3/IaHUM Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHHIO M B3aMMOIIOMOIIM B IpOIEcce 3TOM
y4eOHOHN NesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEACHUE M IOCTYIKH CBOMX TOBapuUIleH C
IIO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XMMHMYECKOM pEaklUuu, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTAaBIISIOIINE OCHOBY Ul IOHUMaHMsS CYILIHOCTH HAYyYHOU
KapTUHbl MMpa, MPEACTaBIECHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBA3SIX
YeJI0BEKA C IIPUPOTHON CPENOH, O POJIM XMMHH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[I03HaBaTeIbHbIE MOTHBBI, HallpaBJIEHHbIC HA IOJYYEHUE HOBBIX 3HAHUN [0 XUMHUH, HEOOXOIUMBbIE
Ui OOBACHEHMsS HaOMIOJAEMbIX IPOLECCOB U SBJICHMM, IIO3HABATENIbHOW, HHGOPMALMOHHON H
YUTATENILCKOM KYIbTYpbl, B TOM 4YMCJE€ HAaBBIKOB CaMOCTOSTENILHOW pabOThl C Yy4eOHBIMH TEKCTaMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPeJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTU;

UHTEpeC K OOYy4EeHUI0 M TI03HaHWIO, JIIOOO3HATENBbHOCTh, TOTOBHOCTb M CHOCOOHOCTh K
caM000Opa30BaHUIO, IPOEKTHOM M MCCIEIOBATENbCKOM JESATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHHUsI B JaJIbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME ILIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3/J0POBbIO, YCTAaHOBKU Ha
3JI0pOBBbIN 00pa3 >KHW3HU, OCO3HAHUE TOCIEACTBUN M HENpPUATHE BPEAHBIX MPUBBIUEK (YMOTpeOsIeHUs
aJIKOTOJIs, HAPKOTUKOB, KypeHMs), HEOOXOAMMOCTH COOIOAEHUS TMpaBHJ Oe30MacHOCTH NpHU
oOpalieHny ¢ XUMUYECKHMHU BEIIECTBAaMH B OBITY M peasIbHON )KU3HH;

5) Tpy0BOTr0 BOCIUTAHUS

MHTEpeC K MPAKTHUECKOMY M3y4YeHHUI0 mpodeccuil U Tpyaa pa3iuyHOro poja, YBaXEHUE K TPyLy U
pe3yapTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHMCIIE Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUH IO
XMMUH, OCO3HAaHHBIH BBIOOP HHAMBUAYAJIBHOW TPACKTOPHHM MPOJOJDKEHUS OO0pa3oBaHHs C Yy4ETOM
JMYHOCTHBIX HMHTEPECOB M CHOCOOHOCTHM K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTpeOHOCTEH,



yCIEIHON TNpo(decCHOHANbHOW JEATENbHOCTH W Pa3BUTUS HEOOXOJMMBIX yMEHHH, TOTOBHOCTb
aJlanTHPOBATHCS B MPO(PECCHOHAIBHOM Cpene;

6) IKOJIOTHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKHU I1eJIecO00pa3HOe OTHOIICHHE K MPHUPOJIE KAK UCTOYHUKY KM3HH Ha 3eMiie, OCHOBE e
CYIIECTBOBAHMs, MOHMMAaHUE IEHHOCTH 3I0pPOBOTO0 M 0Oe30macHoro obpasza KH3HH, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY U IICUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU
COONIOICHNUS TIpaBHJ OE30MacHOTO TOBENEHHs MpH paboTe ¢ BEIIECTBAMH, a TAaKXKE B CUTYaIUsX,
YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

CMOCOOHOCTH TPHMEHATh 3HAHUWS, IOJlydaeMble MpPH HW3YYCHHH XUMHUH, Ui pEHICHUs 3a/ad,
CBSA3aHHBIX C OKPYKArOUIEH NPUPOIAHONU CPEIOM, JUIS MOBBILEHUS YPOBHS JKOJIOTUYECKOUW KYJIBTYpHI,
OCO3HAHMA TJI00ATBHOTO XapakTepa AKOJOTHYECKUX MPOoOIeM M IyTed WX PpemIeHUs MOCPEICTBOM
METOJIOB XHMMH, KOJIOTMYECKOTO MBIIIJICHUSI, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbLHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIIEISIOT 3HaYMMBbIE U1 (POPMHUPOBAHHSI MUPOBO33PEHHUS
oOlIeHay4HbIe MTOHATHUS (3aKOH, TEOPHsl, IPUHIMUI, TUIIOTE3a, (PAKT, CUCTEMA, TPOLIECC, IKCIIEPUMEHT U
Jpyroe.), KOTOpbIE€ HCHOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX YUEOHBIX IpeaMeTax M IMO3BOJSAIOT Ha
OCHOBE 3HAHUW W3 ATUX MPEAMETOB (POPMUPOBATH MPEJICTABICHHE O IEIOCTHOW HAYYHOW KapTHUHE
MHpa, U YHHBEpcajbHble yuyeOHblEe NeHCTBUS (IO3HABaTElIbHbIE, KOMMYHUKATUBHbIE, PETryJISTUBHBIE),
KOTopble o0OecrneynBaloT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO y4eOHOMN AESITEeTbHOCTH.

Ilo3HaBaTebHBIE YHMBEpPCAJIbHbIE YYeOHbIE 1eHCTBHS

ba3oBble Jjoruyeckue a1eiicTBUsA:

YMEHUS UCIOJIB30BaTh MPUEMBI JJOTHYECKOTO MBIIUICHHS IPU OCBOCHUM 3HAHUN: PACKPBIBATH CMBICIT
XMUMHYECKUX MOHATUH (BBLACIATH UX XapaKTepHbIe MPU3HAKH, YCTaHABIUBATh B3aUMOCBS3b C APYTUMU
MOHATHAMH), HCIOJIb30BaTh MOHATHS Ui OOBACHEHHUS OTAENbHBIX (aKTOB W SIBJICHHUI, BbIOUPAThH
OCHOBAaHUS M KpUTEpUM Ui KJIacCU(PHUKAIMM XUMHUYECKMX BEIIECTB U XHMUYECKUX pEaKIuii,
YCTaHABIIMBATh MPUYMHHO-CJIEJCTBEHHBIE CBSI3U MEXKAY OOBEKTAaMU HU3y4€HUS, CTPOUTH JIOTHMUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), J1eaTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE TPUMEHATh B TMpoliecce TNO3HaHWUS TMOHATHS (IpeIMETHble M MeTallpeMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENU, HCHOJb3yeMble B XUMHUHU, M[PeoOpa3oBbBIBATh IIMPOKO
MpUMEHSEMblE B XUMHUHU MOJICIbHBIC MPEICTaBICHUS — XUMHUYECKUH 3HAK (CHUMBOJ 3JIEMEHTA),
xuMuueckas (¢opMmysia U ypaBHEHHE XMMUYECKOW peakiuu — MpU PEeUIeHUH y4eOHO-M03HABATEIbHbIX
3a1a4, C Y4€TOM OSTHUX MOJIEIBHBIX NPEICTABICHUM BBIABIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE
MPU3HAKUA H3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEaKIUi, BBISBIATH 0OLIUE
3aKOHOMEPHOCTH, MPUYUHHO-CIEIACTBEHHbIE CBA3M W MPOTUBOPEYMS B H3y4aeMbIX IpolLeccax U
SIBJICHUSIX.

Ba3oBble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAayeCTBE MHCTPYMEHTA MO3HAHUS, a Takke B
KayecTBE OCHOBBI Ui (OPMUPOBAHUS THUIOTE3bl MO TPOBEPKE IMPABHIBHOCTH BBICKA3bIBAEMbIX
CY)KJICHUM;

NpuoOpeTeHne OMbITa MO IUIAHMPOBAHMIO, OpPraHu3allid ¥ TMPOBEACHUIO  YUCHUYECKUX
HKCIIEPUMEHTOB, YMEHHME HaOII0JaTh 3a XOJOM IIpollecca, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3ynbraT, (opMmynupoBaTh O0OOOLIEHUS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undpopmanueii:

yMEHHE BbIOMpaTh, aHATU3UPOBATH M MHTEPIPETUPOBATh MHPOPMAIUIO PA3IUYHBIX BUIOB U (hopM
MPEACTABICHUS, TIOJY4aeMYIO U3 pa3HbIX UCTOUHUKOB (HAY4YHO-TOMYJIpHAs JUTEpaTypa XUMHUYECKOTO
coJiepKaHus, CIIpaBOYHbIE ocooust, pecypcbl HTepHeTa), KpUTHYECKU OIIEHWBATh IPOTUBOPEUHUBYIO U
HEI0CTOBEPHYIO HH(POpMAIIHIO;

YMEHHE MPHUMEHITh pPa3IMYHBIE METOJIbI W 3ampoChl MpPU TOHUCKE U OTOOpe HHGMOpMAlUU H
COOTBETCTBYIOIIUX JAaHHBIX, HEOOXOIMMBIX ISl BBIMOJTHEHHS] YU4EOHBIX M TIO3HABATENBHBIX 3a7a4



OTIpeNeIEHHOTO0 THIA, NPUOOpPETeHWEe OmbiTa B 00JaCTH WCHOJB30BaHUS WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAZICHWE KyJIbTYPOW aKTUBHOTO WCIOJB30BAHUS PA3IHUHBIX
MOMCKOBBIX CUCTEM, CAMOCTOSITEIIbHO BHIOMPATh ONTHMAJIBHYIO (hOpMY IpeAcTaBIeHUS UHPOPMALIUT U
WUTIOCTPUPOBATh pelIacMble 3aJaud HECIOXKHBIMH CXEMaMH, JHarpaMMaM#, JAPYIrMMH (opMaMu
rpaduKu ¥ UX KOMOMHALMSIMU,

YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATh B MpoIecce y4eOHOM U MCCIIeN0BATEIbCKON AEATEIbHOCTH
MHGOPMAIMIO O BIHMSHAW IPOMBIIUICHHOCTH, CEIBCKOTO XO3SCTBa M TPAHCIOPTa HA COCTOSHHE
OKpY’KaroLEel NPUPOTHON CPEBI.

KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:

YMEHHMS 3a]1aBaTh BOIMPOCHI (B X0Ji€ Auajiora u (Win) JUCKYCCUH) MO CYLIECTBY 0OCYKIaeMOU TEMBI,
(bopMynHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOHEHUS PEITI0KESHHON 3a1auu;

YMEHHUSI TIPEICTABIATH TOJTyYEHHBIE pE3YAbTATHl IMO3HABATEIBHON JESITEIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIENaTh MPE3CHTAIMIO PEe3yJIbTATOB BBHITIOJHEHUS XUMHYECKOTO JKCIIEPHUMEHTA
(JtabopaTopHOTO OIBITa, JAOOPATOPHOM pabOTHI MO HCCIEJOBAHUIO CBOWCTB BEIIECTB, Y4e€OHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHON W
HCCIIEIOBATENIbCKON JIEATENIbHOCTH NPU PELICHUH BO3HUKAIOLIMX MPOOJEeM Ha OCHOBE ydé€ra OO0IIMX
MHTEPECOB M COTrJacoBaHUs NO3ULIMHA (0OCyXJeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJMHAIMS COBMECTHBIX JICHCTBHM, OIpeeNieHHe KPUTEPHEB IO OIEHKE KadecTBa BBITIOJHEHHOM
paboThl U ApYyTHE).

PeryasiTuBHbIe yHUBEpCaIbHbIC YUeOHbIE 1eHCTBHSA:

YMEHHE CaMOCTOSITEIbHO ONpPENENiTh LETd JEATEIbHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIUPOBATh M TPH HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO NIESATEIHHOCTh, BHIOMpATh HanOoiee
3¢ dexTUBHBIC CIIOCOOBI PENICHNs YICOHBIX U MMO3HABATEIIBHBIX 33]1a4, CAMOCTOSATEILHO COCTaBIISATh WU
KOPPEKTUPOBATH MPEJIOKEHHBIN AITOPUTM JACHUCTBUM MPU BHITOJTHEHUH 3aJaHUN C YIETOM MOJYyYEHHUS
HOBBIX 3HAHMH 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBUE
MOJIyYEHHOTO pe3yJbTaTa 3asBICHHON LIEJH, YMEHHUE HCIOIb30BaTh W AHAJIU3UPOBATh KOHTEKCTHI,
npeiaraeMble B YCIIOBUU 3aJJaHHM.

HNPEIMETHBIE PE3YJIBTATHBI

B coctaBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHUIO 00S3aTENLHOTO COAEPIKAHMSI, YCTAHOBJIEHHOTO
naHHOU (enepanbHON paboueil MporpaMMoil, BHIIETSIOT: OCBOCHHbBIE 00YYaIOIIUMUCSA HaydYHbIE 3HAHMUS,
YMEHHSI U CIOCOObI JEHCTBUIL, BUABI JEATEIBHOCTH [0 IMIOJYYEHUIO HOBOTO 3HAHUS, €ro
HHTEPIpETAINH, TPEO0Opa30BaAHUIO U MPUMEHEHHUIO B PA3IMUHBIX Y4EOHBIX U HOBBIX CUTYalLIUSX.

K koHiy obyuenus B 8 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(OpMUPOBAHHOCTH Y OOYUaAIOLTUXCS YMEHHI:

® pAacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TIOHSATHUH: aToM, MOJEKylda, XUMHUYECKHIA
AJIEMEHT, TMPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJAHOPOJHAS),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJIsSIpHAash Macca, KOJMYECTBO BEIECTBA, MOJIb,
MOJISIpHAsl Macca, MaccoBas AOJISl XUMUYECKOTO 3JIEMEHTA B COSMHEHUH, MOJIAPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBAHUE, COJb, SJIEKTPOOTPUIIATENILHOCTD, CTENIEHh OKUCICHUS, XUMUYECKasl peaKius,
KIacCU(pUKaAIUs pPeaKlMii: pPeakuy COCAUHEHHUS, PEaKLUU Pa3lIoKEHHUs, pPeaklud 3aMelIeHHuS,
peakuuu oOMEHa, 3K30- M SHJIOTEPMHUYECKHE PeakLuu, TeIuoBoi 3¢ddekT peakiuu, sApo aToma,
AJIEKTPOHHBIA CIIOM aToMma, aTOMHas OpOMTaj b, paJAWyC aroMa, XMMHYEecKas CBsS3b, MOJIApHAs U
HENoJsipHasi KOBAJEHTHAs CBS3b, MOHHAs CBSA3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MAaccoBas OIS
BellecTBa (MPOLEHTHAs KOHLIEHTPALHsI) B PaCTBOPE;

® MJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSATh 3TU HMOHATHUS
IIPU OTMCAHUM BEIIECTB U UX MPEBpAILECHUI;

® CII0JIb30BAaTh XUMHUECKYIO CHMBOJIMKY JUISI COCTaBJIEHUS (OpPMYINl BELIECTB M YpaBHEHHM
XUMUYECKUX peaKIIHii;

® OIpeeNsATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, CTENIEHb OKUCIICHUS
SJIEMEHTOB B OWHApHBIX COEAWHEHMSAX, MPHUHAIICKHOCTh BEIIECTB K OMNpEAeNEHHOMY Kiaccy



coeMHeHUH 1o (GopMynaaM, BUJ XUMHYECKON CBS3M (KOBAJICHTHAS W MOHHAs) B HEOPTaHMYECKUX
COC/IMHECHUSIX;

e packpbiBaTh cMbica Ilepmoauueckoro 3axkona JI. WM. MeHneneeBa: JeMOHCTPUPOBATH
MMOHUMAHHUE MEPUOJIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT UX IMOJIOKEHHS B
[leproauueckoi cucreMe, 3aKOHOB COXPAHEHHUs MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHMs, 3aKOHa ABOrajipo;

® OMWCHIBATH M XapaKTEpHU30BaTh TAOMWYHYIO (opmy [leproandeckoil CUCTEMBI XUMHUYECKUX
JJIEMEHTOB: Pa3NInyarTh MOHITHS «TrJIaBHas moarpynmna (A-rpymma)» u «modounas moarpynmna (b-
TPYIIa)», MaJIble U OOJBIINE IMEPUOJIBI, COOTHOCHTh 0003HAYCHHsI, KOTOPBIE UMEIOTCSI B TaOIHIIe
«Ilepuognueckass cucremMa xumudeckux odnemeHtoB J[. WM. MenzaeneeBa» € YHCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHHUS aTOMOB XUMUUYECKHUX AJIEMEHTOB (COCTaB W 3aps]l sjipa, 001ee Yucio
AJIEKTPOHOB U paclpeesieHUe X M0 IEKTPOHHBIM CIIOSIM);

e KimaccuPUIMpPOBaTh XUMHYECKHE OJIEMEHTBI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peaxuu (1Mo YUCIy M COCTAaBY YYaCTBYIOUIUX B PEaKI[MH BEIIECTB, II0 TEIUIOBOMY IPPEKTY);

® XapaKTepu30BaTh (OMHMCHIBAThH) OOIIHME XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPIK/Iasi OMMCAHUE TPUMEpPAMU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKHX
peaKuuii;

® IIPOTHO3MPOBATH CBOMCTBA BEMIECTB B 3aBHUCUMOCTH OT WX KauyeCTBEHHOTO COCTaBa,
BO3MOJKHOCTH TTPOTEKAHUSI XUMUYECKUX MPEBPAICHUH B PA3TUYHBIX YCIOBHUSAX;

® BBIYUCIISTH OTHOCUTEIBHYIO MOJICKYISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMUMHUYECKOTO dJieMeHTa 1o (opMysie COEAMHEHHUs, MacCOBYIO [OJII0 BELIECTBa B PacTBOpE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOUW PEaKIIHH;

® [IPUMEHATH OCHOBHBIE OIEpPAlMA MBICIUTEIBHON JEATENbHOCTH — AaHAJINW3 M CHHTES,
cpaBHEHHE, 00001IeHIE, CUCTEMAaTU3alNI0, KJIAaCCU(PHUKAIUIO, BBISBICHUE MPUUNHHO-CIIEACTBEHHbIX
CBSA3€H — JJI M3YYEHMS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKLNNA, ECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — Ha0JI0JIEHUE, U3MEPEHNE, MOICIMPOBAHNE, IKCIIEPUMEHT (peanbHbIN U MBICIIEHHBIH);

e CJIeJIOBAaTh MPaBUJIaM IOJIb30BAHMSI XUMUYECKOU MOCYy 1011 1 1a00paToOpHBIM 000pYyI0BaHUEM,
a TaKKe MpaBWJIaM OoOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH 1O BBITIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO TNOJYyYEHHI0 M COOMpPAHHUIO Tra3000pa3HBIX BEIIECTB
(Bomopoda M KHUCIOPOAA), MPUTOTOBJICHHIO PACTBOPOB C OIpeneiaEHHOW MaccoBOW JoJiei
pPacTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTH M IMPOBOAUTH XMMHUYECKHE OSKCHEPUMEHTHI IO
pacrmo3HaBaHUIO pPACTBOPOB WIEJOYEeH ©  KHUCIOT C TOMOUIbI0 HHAMKATOPOB  (JIaKMYC,
(dheHonbTaneH, METHIOPAHX U IPYTHE).

K koHiy oOyuenus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPa)XaTb
c(OpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

® packpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX MOHATHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, AaHWOH, MPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHUS, XHUMHUYECKas peaklus, XUMHUYeCKas CBS3b,
TeIIoBOM 3(pPeKT peaxiuu, MoJib, MOJSPHBIA 0O0BEM, PAaCTBOpP, DICKTPOIMTHI, HEIIEKTPOJUTHI,
AIIEKTPOJIUTUYECKAsT JIMCCOLIMALIMA, pEaKIUu HOHHOro oOOMEeHa, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, 0OpaTUMbIe U HeoOpaTHUMbIe peaKkiiu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEaKIIUH,
OKHCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJICHHE, aJUIOTPONHsS, amM(pOTEepPHOCTS,
XMUMHYECKasl CBsI3b (KOBaJICHTHAs, MOHHAsS, METAITHYECKasi), KpUCTAJUIMUECKasi perérka, Koppo3us
METAJUIOB, CIIABbI, CKOPOCTh XUMHYECKOUN peaKlMu, MpeAesbHO JomycTumas koHueHtpauusa [1JJK
BEILIECTBA;

® JUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATHh 3TH MOHATHS
MIPU OMHMCAHUM BEIIECTB U UX MPEBPAICHUII;

® JCMOJb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBlieHUS (OPMYIN BEIIECTB M ypaBHEHUI
XUMUYECKUX PEAKIUN;

® ONpEAENsATh BAJIEHTHOCTh M CTENEHb OKUCIEHUS XUMHYECKUX 3JEMEHTOB B COCAMHEHUSIX
pa3IMYHOTO COCTaBa, MPUHAUICKHOCTh BEUIECTB K ONPEACIEHHOMY KJaccy COEAMHEHUH II0



dopmynaM, BUJ XUMHUYECKOW CBS3M (KOBaJICHTHAs, MOHHAsS, METAIIMYECKas) B HEOPraHMYECKHX
COCIIMHEHUSX, 3apsA] HOHA MO XUMHUYECKOW (opmylie, XapakTep Cpelbl B BOIHBIX PacTBOPAX
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTAINIMYECKON PEIIETKM KOHKPETHOIO BEUIECTBA;

e packpbiBaTh cMbica [lepuonmueckoro 3akona [[. M. MeHueneeBa U AEMOHCTPUPOBATH €r0
MOHMMaHHUe: OIHUCBHIBATh W XapakTepuszoBaTh TabnmuuHyio Qopmy Ilepuoanyeckoid cHUCTEMBI
XMUMHMUYECKUX 3JIEMEHTOB: pPa3jinyaTh MOHATUS «rJ1aBHas moArpymnmna (A-rpymmna)» U «1no0odHas
noarpynmna (b-rpymnma)», Maneple u OonbIIME TEPUONBI, COOTHOCHTH OO0O3HAYEHHUsS, KOTOpHIE
UMEIOTCS B MEPUOJUYECKON Tabiuile, C YHCIOBBIMU XapaKTEPUCTUKAMM CTPOCHHUS aTOMOB
XAMUYECKUX DIIEMEHTOB (COCTaB M 3apsj Aapa, 00IIee YMCIIO SIIEKTPOHOB M PACIpeeNICHHE UX T10
JIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB U MX
COEJIMHEHUH B Mpezeax MajblX IEPUOJI0B U IIaBHBIX MOATPYII C YUETOM CTPOCHUSI UX aTOMOB;

e KijaccU(pUUMpPOBATh XUMUYECKHE DJIEMEHTbI, HEOPraHWYECKHE BEIIECTBA, XHUMHUYECKHE
peakuuu (MO YHUCIy M COCTaBY Y4YacTBYIOIIMX B PEAaKIMM BELIECTB, MO TEMJIOBOMY 3((eKTy, 1o
M3MEHEHHUIO CTENEeHEeH OKUCICHUSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMHUCKHIBAThH) OOIIME U ClieNU(PUUECKHe XUMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJTBEPXKIasi ONMUCAHUE MPUMEpPAMU MOJICKYJSIPHBIX W HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

® COCTaBJSATh YPaBHEHUS DJIEKTPOJUTHYECKOW JAUCCOUMALMM KHUCJIOT, IIEJIOYEH M COJIEH,
MOJIHBIE M COKpAlEHHBIE YypaBHEHUS pEaKIUil HMOHHOrO OOMEHa, YypaBHEHHS peaKlUid,
MOATBEPKIAIOLIUX CYIIECTBOBAHUE M'€HETUUECKOM CBSI3U MEX/1y BEIIECTBAMU PAa3IMYHBIX KJIACCOB;

® pacKpbIBaThb  CYIIHOCTb  OKHUCIUTEIHbHO-BOCCTAHOBHUTENBHBIX  PEAKIMH  MOCpPEACTBOM
COCTaBJIEHUS SJIEKTPOHHOTO OanaHca ITUX PEeaKIHii;

® IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCUMOCTH OT HMX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3INYHBIX YCIOBHUSX;

® BBHIUKCIATH OTHOCUTEIBHYIO MOJIEKYJIPHYIO U MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO JIOJIO
XMUMHUYECKOTO dJieMeHTa N0 (opMysie COEAMHEHHUS, MacCOBYIO [OJII0 BELIECTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

e COOJIIO/IaTh MpaBHJIa TIOJIB30BAHUS XUMUYECKON MOCYA0M U 1a00paTOPHBIM 000pPYIOBaHHUEM,
a TakKe npaBuia oOpallleHusi ¢ BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIHMSMH IO BBIIIOJHEHHIO
1a00paTOPHBIX XMUMHUYECKUX OIBITOB MO TNOJYyYEHHI0 M COOMpPAHHUIO Tra3000pa3HBIX BEIIECTB
(aMMUaKa ¥ yrieKuciIoro rasa);

® IPOBOJUTH PpEAKLUU, TOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB pa3JIMYHBIX BEIIECTB:
pacrno3HaBaTh OMNBITHBIM MYTEM XJIOpHA-, OpoMuA-, HOAUA-, KapOoHar-, docdar-, cuaukar-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJNIOB, PUCYTCTBYIOIIHE
B BOJHBIX PAaCTBOpPAxX HEOPraHMYECKUX BEIIECTB;

® NPUMEHATH OCHOBHBIC ONEpPAllMd MBICTUTEILHON NEATENIbHOCTH — aHalIu3 M CHHTES3,
cpaBHeHHE, 00O0OIIEeHHE, CUCTEeMAaTHU3AlMIO, BBISIBICHUE MPUYMHHO-CIECICTBEHHBIX CBSI3e€d — JUId
M3YYEHHUS CBOWMCTB BEIIECTB U XUMHUYECKHX PEAKIMi, ECTECTBEHHO-HAyYHbIe METObl MO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJICIUPOBAHNE, SKCIIEPUMEHT (pealbHbIA U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM K i DJIeKTpOHHbIe (L (POBbIE)
n/n | MpPOrpaMmbl Bcero OILTapﬁ(:)T;:He p a;;g:;;iclkne odpa3oBaTebHbIE PecypChl
Pa3znen 1. [lepBoHavajibHble XHMHUYECKHE NOHATHS
1.1 Xt — BRI 001aCTh ECTECTBOSHAHMS 5 2 https://m.edsoo.ru/YNVJIX660G
U MPAKTUYECKOM JACATSILHOCTH YEIOBEKa
1.2 BerecTBa 1 XUMHUYECKHE PEAKIIHA 15 1 https://m.edsoo.ru/ONNXR1VFQ
Hroro mo pazueny 20
Paspnen 2. Baxuneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
2.1 Bo3ayx. Kucnopon. I[Tousitie 006 okcuaax 6 https://m.edso0.ru/D5BORTY 30
2.2 Bomopon. ITousTHE 0 KUCIOTAX U COMIX 8 1 https://m.eds00.ru/5D61JZ6PS
2.3 Boma. PactBopsrl. [Tonstre 06 0CHOBaHHSIX 5 1 1 https://m.edsoo.ru/M1315KJBM
94 | OCHOBHBIC KIACCH HEOPraHHUCCKHX 11 1 1 https://m.eds00.ru/0TSASMOWT
COEIMHEHU I
Hroro mo pazgeny 30

Pa3znen 3. llepuoauyeckuii 3axoH u [lepuoaudeckas cucrema xumuueckux 3jeMenToB /. U. MenpaesneeBa. CtpoeHue aToMoB. XUMHYeCKAast
OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHbIE PeaKIIuu

CBAI3b.

[Tepuonnueckuii 3akoH u [lepuoandeckas
3.1 CHCTEMA XMMHYECKHX deMeHTOB J]. 1. 7 https://m.edsoo.ru/TCBJBVWFZ
MenaeneeBa. CTpoeHue atomMa
3p | HMHUCCKA CBA3b. OKNCIHTEbHO- 8 2 https://m.eds00.ru/F6AOASDPF
BOCCTAHOBMTEJIbHbIE PEAKIIMU
HWtoro mo paszueny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB I10 68 5 5
ITPOI'PAMME



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT
https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

Ne HanmeHnoBanmue
n/ pa3aesioB U TeM
n NMPOrpaMMbI

KoJaunuecTBO 4acoB

Bceer KoHTpoabHBI

0 e padoThI

IIpakTH4ecku
e padoThl

DyekTpoHHbIe (LM (POBHIE)
o0pa3oBaTeJibHbIE pecypchl

Paznen 1. BemecTBo U XMMHYecKHe peakMi

IToBTOpEHuE 1
yrirybiaenne

1.1 3HaHUI OCHOBHBIX
paszienoB Kypca 8
KJ1acca

https://m.edsoo.ru/EQETUT35
Z

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHNYECCKUX
peakuui

1.2

https://m.edsoo.ru/AFN4LWG7
U

DNEKTPOTUTHIECKA
s TUCCOITHATIHSL.
1.3 XUMHIIeCKre
peaKIuu B
pacTBopax

https://m.edsoo.ru/KODUR50V
V

Hroro no pazueny

17

Paznea 2. HemeTa/JIbl M UX COeIMHEHHUSA

OOmas
XapaKTepUCTHKa
2.1 XUMHYECKUX
asemenToB VIIA-
rpynmnbl. ['ajgoreHst

https://m.edsoo.ru/ZTN1F700I

OOmas
XapaKTepPUCTHKA
XAMHYECKUX
asemenToB VIA-
rpymmsl. Cepa u eé
COEIMHEHUS

2.2

https://m.edsoo.ru/P3DHMFB0
9

Ob6mras
XapaKTepPHCTHKA
XHMHYECKUX

2.3 aneMeHToB VA-
rpymibl. A3OT,
tdhochop 1 ux
COCITMHEHHUS

https://m.edsoo.ru/VOXDOUX2
S

Oobmas
XapaKTepUCTUKA
XUMHYECKUX

24 anemeHToB IVA-
rpynnsl. Yepos
U KPEMHUN U UX
COEIMHEHUS

https://m.edsoo.ru/JPJ200VJX

HWtoro no pazgeny

25

Pa3nea 3. Meraaibl 1 X COeNHEHHU S

OO0111e cBOMCTBA
METAJIOB

3.1

4

https://m.edsoo.ru/GHV2L6NJ8

3.2 Baxnetimniue

16 1

https://m.edsoo.ru/EFKQW9HZ



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI

METaJTbl U UX 1

COCITMHEHHUS
HWtoro mo pazgeny 20
Paznen 4. Xumus u okpy:kapmas cpeaa

Benectea i https://m.eds00.ru/TENBWEF7

4.1 MaTepHabl B 3 Y

KHM3HU YeJIOBeKa
Hroro no pazaeny 3
PesepBHOE BpeMs 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO
YACOB I10 68 4 7

[NPO'PAMME



https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MIPOT'PAMMBI

8 KVIACC
Kona .
HIpoBEpsIEMOro IIpoBepsiembie NpeMETHBIE Pe3y.IbTATEI 0CBOEHHS OCHOBHOI
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI0 0011Iero 00pa3oBaHusl
pe3yJbTara
1 ITo reme: «IlepBoHAYATEHBIC XUMUYCCKHUE TTOHSITHSDY
pPacKpbIBaTh CMBICIT OCHOBHBIX XHUMHUYECKHX TIOHATHW: aTOM, MOJIEKyJa,
XAMHYECKAN DIIEMEHT, IPOCTOE BEMIECTBO, CIIO)KHOE BEIIECTBO, CMECh
(omHOpOMHAS W HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHas |
MOJICKYJISIpHAsE Macca, KOJHYEeCTBO BEIIECTBA, MOJb, MOJIApHAs Macca,
1.1 MaccoBas J0Js XUMHUYECKOTO DJIEMEHTAa B COCIWHEHUU, MOJISIPHBIA O0O0BEM,
XAMHYCCKas pEeaKIus, KIACCUPUKANUS PEAKIMH: PEaKIuu COCJTUHCHUS,
peaKIuu pa3lOKEHHUs, PEAKIUM 3aMEIICHHS, peakluh OOMeHa, JK30- H
SHAOTEPMHUUYECKHE PEAKIMH, TEIUIOBON >(PQeKT peakuuu, pacTBOp, MaccoBas
JI0JIs1 BemecTBa (IIPOIEHTHAS] KOHIICHTPAIINS) B PACTBOPE
19 WUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX POHﬂTHﬁ U TIPUMCHSTH
9T TIOHSTHUS TIPU ONMMCAHUH BEIIECTB M UX ITPEBPAIICHHI
13 I/ICHOJ‘IBSO]iaTB XUMHUYECKYIO CI/IMPOJ‘II/IKy JUTsI COCTaBIIeHUsI (OPMYJT BEIIECTB U
ypaBHEHUN XUMUYCCKUX PEaKIHit
14 pacKpbhIBaTh CMBICT 3aKOHOB COXPaHEHHUSI MacChl BEIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUEHHs, 3aKOHa ABOTAIpPO
15 OTIPENIETATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX
16 KJ1acCU(DUIIMPOBATH XUMHYECKHUE PEAKIIUHU (110 YUCITY U COCTABY yUaCTBYIOIIUX
' B PEAKIIMH BEIICCTB, 110 TEIJIOBOMY 3P (HEKTy)
1.7 BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO MacChl BEIIECTB
18 BBIYMCIISITh  MAacCCOBYKO  JIOJIFO XMMHYECKOTO JJIeMeHTa 1o  (opmyse
COEIMHEHMUS,
1.9 BBIUHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
110 NPUMEHSTh €CTeCTBEHHOHAYYHbIE METOJbI TO3HaHUA — HaONIoJIEHueE,
WU3MEPEHHE, MOJICTUPOBAHNE, SKCIICPUMEHT (PEaIbHBIA U MBICIICHHBIN )
2 ITo Teme: «BaxHelmme npeacTaBUTeNId HEOPraHUIECKUX BEIIESCTBY
21 pPacKpbhIBaTh CMBIC OCHOBHBIX XHUMHUYECKHUX IIOHATHH: OKCHJ, KHCJIOTAa,
OCHOBAaHME, COJIb
29 OTIPEIeNATh MPUHA/IICKHOCTH BEIIECTB K OMpeIeIEHHOMY KJIACCy COeIMHEHUN
' 1o Gpopmyaam
2.3 KJIacCU(QHUIIMPOBATh HEOPTAHUYECKHE BEIeCTBA
XapakTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
2.4 pa3IMYHBIX KJIACCOB, TMOJTBEP)KJas OMHCAHHWE MPUMEpPAMH MOJIEKYISIPHBIX
yYpaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA
o5 MPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCHUMOCTH OT HX KaueCTBEHHOIO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHYECKHUX MPEBPAIICHUN B PA3IUYHBIX




YCIIOBHSIX

2.6

CJIEZIOBATh IMpaBHUJIAM IIOJIb30BAaHUS XMMHUYECKOH MOCYI0M M J1aOOpaTOpHBIM
o0opyroBaHHMEM, a TakXkKe IpaBWwiaM oOpalieHus ¢ BeELIeCTBAMU B
COOTBETCTBUU C MHCTPYKIHMSIMH TIO BBIITOJHEHHIO JJA0OPATOPHBIX XUMHUYECKHX
OTBITOB MO MNOJYYEHUI0 M COOMpPAaHHIO ra3000pa3HBIX BEIIECTB (BOAOpOJA U
KHCJI0pO/ia), MPUTOTOBJIEHUIO PAacCTBOPOB C ONPEAEIEHHON MaccoBOW Hojeit
pPacTBOPEHHOTO  BEMIECTBA, IUIAHUPOBATH M NPOBOJUTH  XUMHUYECKHE
9KCIIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT € MOMOILBIO
MHAMKATOPOB (JaKkMyc, peHodTanent, METUIOPAHK U IpyTHe)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMHUYECKOU PEaKLIUH

ITo teme: «llepnommuecknii 3akoH U Ilepuonnueckas cucreMa XHMHYECKHX
anementoB JI. U. MenneneeBa. CrpoeHue aromMoB. XHMHYECKasi CBS3b.
OKHUCIUTEIHHO-BOCCTAHOBUTEIIHHEIE PCaKIunN»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHUX TOHATUH: SAIpO  aToma,
ANIEKTPOHHBIA CJIOM aToMa, aromMHas opOHMTallb, pajuyc aToMa, XUMHUYEcKas
CBSI3b, MOJISIPHAs U HEMOJISIPHAsE KOBAJIEHTHAS CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD,
WMOHHAsl CBSI3b, MIOH, KATUOH, aHHOH, CTETIEHb OKUCIICHUS

3.2

K.]'IaCCI/I(l)I/II_[I/IpOBaTI) XUMHNYECKHUE DJICMCHTHI

3.3

OTIMCBHIBATh M XapaKTepu30BaTh TaOmuuHyto Gopmy [leproamaeckoil CHCTEMBI
XAMHAYECKUX  DJIEMEHTOB: pasliMuaTh TMOHATHUS  «TJaBHAS  TOJTPYIIa
(Arpynna)» u «mobouynas noarpynmna (brpymma)», «manbie» U «OoJsbLINE)
TIEPUOIbI

3.4

packpbiBaTh  cMbict  [lepmoamueckoro  3akona .M.  Mengeneena:
JEMOHCTPUPOBaTh TOHHUMAaHUE TIEPUOJAUYECKON  3aBUCHMOCTH  CBOMCTB
XMMHUYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuonnyeckoii cucreme

3.5

COOTHOCUTh 00O3HA4YeHUs, KOTOpbIe MMeroTcs B Tadmmie «llepuoamieckas
cucteMa xummdeckux osnemenTtoB J[.M. MenngeneeBay ¢ 4HCIOBBIMHU
XapaKTEPUCTHKAMU CTPOSHHUS aTOMOB XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsil
siipa, 00IIee YHCIIO AJISKTPOHOB M PACTIPEICIICHHE UX 110 3JIEKTPOHHBIM CIIOSIM )

3.6

ONpCACIIATh CTCIICHb OKUCIICHUS 3JICMCHTOB B 6I/IHapHI:>IX COCAUMHCHUAX

3.7

OIIpCACIIAAT BH[ XUMHUYECKOH  CBSI3H (KOBaHeHTHaH n Ho HHaf[) B
HEOPraHNM4€CKUX COCIUHCHUAX

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHUYECKas pCaKkuus»

1.1

PacCKpbIBATb CMBICII OCHOBHBIX XUMHWYCCKUX TMOHSITHM: pPacTBOP, IJICKTPOJIUTHI,
HEIJICKTPOJIUTBI, JJICKTPOJUTHUYECCKad Jucconuanusi, peakuun HMOHHOIO
O6MeHa, KaTaJIn3aTop, XUMHUYICCKOC pPABHOBECHUC, O6paTI/IMLIe n H606paTI/IMHe
pCaKknuu, OKHCIINTCIBHOBOCCTAHOBHUTCIIbHBIC pcaKkuuy, OKHCIINTCIIb,
BOCCTAaHOBUTCIIb, OKHCIICHUC U BOCCTAHOBJICHUEC, aJIJIOTPOIIN A, aM(I)OTCpHOCTB,
XUMHUYCCKas CBA3b (KOB&J’ICHTHa}I, HNOHHasd, MCTaJ'UII/I‘-IeCKaSI), KpucTallinyecKasd
peméTKa, CIIJIaBbI, CKOPOCTb XHMHUYECKOH pcaknunuun

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XUMHWYCCKUX MOHATHUHN U IMPUMCHATH




OTHU IOHATHS ITPU OMUCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHCHUA I—)JICKTpOJIPITH‘IGCKOfI Jucconuanuu KUCJIOT, HlGJIO‘ICfI u
COJICH, TMOJTHBIE ¥ COKPAIEHHBIC YPAaBHEHUS PEAKINI HOHHOTO 0OMEHa

1.4

packpbIBaTh  CYHIHOCTh  OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX  pEAKIHUI
HOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOI0 OajaHca ITUX peaKkLMi

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMHUYECKONU PEaKIIUH

ITo temam: «HemeTaruisl 1 UX coeUHEHUS» U «MeTayuibl U UX COEIUHEHUS)

2.1

XapaKTepu30BaTh (OMHUCHIBATH) OOmMMUEe M CHEHUUICCKHE XUMHUYCCKHE
CBOMCTBA IMPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iasi OMMCAHUE NTPUMEpaMu
MOJICKYJISIPHBIX M HWOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX XHUMHUYECKUX
peakuui

2.2

COCTaBJIATDH YpPaBHCHHA pCaKHHﬁ, MOATBCPKAAOIITNUX CYIICCTBOBAHHC
TeHETHUYECKOI CBS3H MCKAY BEICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOIiCcTBa BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA,
BO3MOKHOCTH NPOTCKAHUA XUMHUUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBHUAX

24

ClIeIOBaTh IMpaBWJIaM IOJIb30BaHUS XMMHUYECKON IMOCYIOM M 1a00paToOpHBIM
o0opylnoBaHHEM, a TakXke IpaBWwiIaM oOpallleHHs C BellecCTBaMH B
COOTBETCTBUU C MHCTPYKIUSAMH MO BBINOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX
OTIBITOB MO TIOJYYEHHIO U COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U
YTJIEKUCIIOTO Tra3a)

2.5

IPOBOAWUTE PCAKIWH, IOATBCPKAAIONINEC Ka4eCTBEHHBI COCTaB Pa3IIMYHBIX
BEIIECTB: PAcIO3HABATh OTBITHBIM MYTEM XJIOPUA-, OPOMHUI, UOH I, KapOOHAT,
docdar, cwimmkar, cyabdar, THAPOKCHIWOHBI, KATHOHBI AMMOHUS, HOHBI
W3YYEHHBIX  METAJUIOB,  IPHCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHUYeCKUX BEIICCTB

ITo Teme: «XuMHs U OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICT OCHOBHBIX xumuueckux mnonstui: I[IJIK BemiecTsa;
KOPpO3Usl METAIIJIOB

3.2

IPUMEHATh OCHOBHBIE OINEPALUU MBICIUTEIBHON AEATENbHOCTH — aHAIMU3 U
CHHTE3, CpaBHEHUE, 00O0OIIeHHE, CHUCTEMAaTH3aLUI0, BbISBICHUE IPUYMHHO-
CIIEZICTBEHHBIX CBfA3€H — U1 W3Y4EHUs CBOWCTB BELIECTB M XMUMMUYECKHX
peaKlMii; eCTeCTBEHHOHAY4YHbIE METO/Ibl IO3HAHUS — HAOJI0EHUE, U3MEPEHHE,
MO/JIeJINPOBaHKE, SKCIIEPUMEHT (peasibHbIi M MBICJICHHBIH)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMECHT COACPKAHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

11

[Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKa. XUMHS B CUCTEME HaykK. Teina u
BemiecTBa. Ou3nyeckne CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

ITonsatue o METOJaX IIO3HAaHWA B XHMHU. Yuctoie BeieCTBa MU CMCECCH. Croco0bl
pa3aelneHus cMecen

1.3

ATOMBI U MOJIEKyJbl. XUMHUYECKHE 3ieMeHThl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
[IpocThie U cioxHbIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE yUEeHUE

14

Xumuueckass Qopmyina. BaneHTHOCTh aTOMOB XMMHUYECKMX DJEMEHTOB. 3aKoH
MOCTOSIHCTBA cocTaBa BemecTB. OTHocUTenbHas aToMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHast Macca. MaccoBasi OISl XMMUYECKOIO JJIEMEHTA B COCIMHEHUH

1.5

KomnuectBo BemecTtBa. Mouib. MouisipHasi macca. B3anMoCBs3b KOJMMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BemecTBa. Pacy€Tsl 1o hopMynaM XUMHUYECKUX COSTUHEHUN

1.6

@uU3NYECKNEe W XMMHUYECKHE SIBJICHHUS. XHMHUYECKas peakuuss U €€ MPU3HAKU. 3aKOH
COXpAaHEHHs Macchl BeUIeCTB. XHUMHUYecKHe ypaBHeHMs. Kiaccuduxaiuss XUMUYECKHX
peakiuii (CoequHEHUs, Pa3I0KEHUs, 3aMEIICHHs, OOMeHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUYECKOW MOCY/I0#, ¢ paBujaMu paboThl B
naboparopu U mpuéMamu oOparieHus ¢ JabopaTOpHBIM 000pYIOBaHHEM, WU3YYCHHE W
onucaHue (HU3MYECKUX CBOWCTB OOpa3lloB HEOPraHWYECKHX BEIECTB, HaOIIOACHHUE
¢usnueckux (TUIaBlieHHWE BOCKA, TasiHUE JIbJla, pacTUpaHHe caxapa B CTYIKe, KUIMEHUE U
KOHJICHCAILIUsI BOJIbI) U XUMUYECKUX (TOpEHHE CBEYH, MPOKaIMBaHHE MEIHOM MPOBOJIOKH,
B3aMMOJICHICTBUE MeJla C KHCJIOTOHM) SIBIIEHWW, HAOMIOACHHUE W OMHCAaHUE IPU3HAKOB
MPOTEKAaHUS XUMHUYECKUX peakuuid (pa3ioKeHue caxapa, B3aWMOJICHCTBHE CEPHOU
KHCJIOTBI C XJOpHAOM Oapus, pasznoxkenue ruapokcuaa meau(ll) mpu HarpeBanuw,
B3auMOJICCTBUE >kene3a ¢ pacTBopoM coiu Menu(ll), mzydenune crnocoGoB pasaeneHus
cMecel (C MOMOLIbIO MarHuTa, (UIBTPOBAaHHME, BBIMAPUBAHUE, AUCTUILIALNSA,
xpomatorpadusi), MpoBeACHUE OYMCTKHA IOBAPEHHOW CONM, HAONIOJIEHUE M OIUCAHHE
pe3yJbTaTOB MPOBEJIEHUS ONbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS Macchl,
cO37[aHKe MoJieIel MOJIeKyI (IIapOCTEP>KHEBBIX)

Baxmneiiue MNpCaACTABUTCIIN HCOPIraHMYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucmopoa — 3l€MEHT M MPOCTOE BEIIECTBO.
Haxoxpaenue xucnopoga B mpupoie, (puU3MYecKHe W XHUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrnocoObl TONydeHHsS] KHUCIOpPOJa B
naboparopur ¥ TpoMmbiuieHHOCTH. KpyroBopoT kuciopoga B mnpupoge. O30H —
ITOTPOTHASE MOAU(HKAIUS KUCIOPOIa

2.2

TennoBoit 3¢p¢dexkT XuMUUecKOl peakIuH, TEPMOXMMHMYECKHE YpaBHEHHS, HK30- H
SHJIOTEPMHUUECKHE peaKkUuu. TOIIMBO: yrojib U MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MAPHUKOBOTO 3P eKTa, pa3pylIeHHe 030HOBOT'O CIIOsI

2.3

Bonopoa — anemeHT u npoctoe BeriecTBo. HaxoxxaeHre Boopoia B pupoe, Gusnyeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHE, ClIocoObI nosrydeHus. Kucnotsl u conu

2.4

MonsipHblii 00bEM ra3oB. PacuéTsl Mo XUMHUECKUM YpaBHEHHUSIM

2.5

®usnyeckue cBorcTBa BOoAbl. Boma kak pactBoputenb. PactBopel. HaceineHHble u
HEHACBIIIEHHbIE PAaCTBOPBL. PacTBOpMMOCTB BelIECTB B BoJAE. MaccoBas 1015 BELIECTBA B
pactBope. XUMHUYECKUEe CBOIcTBa Bojabl. OcHoBaHMs. Poiib pacTBOpoB B HpHUpOAE U B




KU3HHU uernoBeka. KpyroBopot BoJibl B ipupoJe. 3arpsi3HeHue NpupoaAHbIX Boa. OxpaHa U
O4YMCTKA IPUPOJHBIX BOJL

2.6

Knaccudukanuss Heopranmyeckux coenuHeHuil. Oxcuapl. Kiaccupukanus OKCHIOB:
coneoOpa3yrone (OCHOBHBIC, KHUCIOTHbIE, aM(OTepHbIE) U HEcoJIeoOpasyroIue.
Homenknarypa oxcuaoB. ®dusndeckue M XMUMHYECKHE CBOWCTBA OKCHIOB. [lomydeHue
OKCHJIOB

2.7

OcnoBanms. Knaccubukanust OCHOBaHMIA: IMIENOYM ¥ HEPACTBOPHMBIC OCHOBAHUSI.
Homenknarypa ocHoBanuii. @U3n4ecKue 1 XUMUYECKUE CBOMCTBA OCHOBaHUMU. [lomyueHue
OCHOBAaHUHI

2.8

Kucnotel. Knaccudukarmus kucinor. Homenkmnarypa kucinot. @u3nyeckie U XUMUYECKHE
cBoricTBa KUCNOT. Pan akruBHocTn MetaiioB H.H. bekerosa. [lonydyenne kuciaor

2.9

Comu. Homenknarypa coisieii. @usuueckre U XxuMHuueckue cBoictBa cojeil. Ilomydyenue
coJien

2.10

I'enernueckas cBSI3b MCKAY KiTaCCaMH HCOPraHUYCCKUX COGI[I/IHeHl/If/'I

2.11

XUMHUYECKUH DKCIIEPUMEHT: KadeCTBEHHOE OTPE/ICICHUE COJIEpKAHUS KHUCIopoaa B
BO3/yXe, TOJy4YeHHe, coOMpaHue, pacrlo3HaBaHWE M HW3YYEHHE CBOMCTB KHCIOPOJa,
HaOJIO/ICHUEe B3aMMOJICHCTBHSI BEIIECTB C KHCJIOPOJOM M YCIOBHSI BO3HHKHOBEHHS H
MpEeKpaIieHus TOpeHus (moxapa), 03HaKOMJICHHE C 00pa3laMy OKCHOB U OMHCAaHUE HX
CBOWCTB, TOJNydeHHE, COOMpaHWe, paclo3HaBaHWE W W3YYCHHE CBOWCTB BOJOpOJA
(ropenue), B3ammojericTBre Bogopona ¢ okcuaoM meau(ll) (Bo3MOKHO WCMOIB30BaHME
BHJIEOMATEepHUaNoB), HAOIIOeHHEe 00pa3IOB BEIIECTB KOJUYECTBOM | MOJIb, HCCIIEJOBAHHE
0COOEHHOCTEH pPACTBOPEHHS BEIIECTB C PA3JIMYHON PAaCTBOPUMOCTHIO, TPUTOTOBJIICHUE
pacTBOPOB C OMPEAETIEHHOW MAacCOBOM J10JI€H PACTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE
BOJBI C MeTalaMd  (HaTpueM ©  KaubllueM) (BO3MOXHO  HCTOJb30BaHHE
BHUJIEOMATEpUANIOB), OIpEIeeHue pacTBOPOB KHCIOT U IIEJI0Yel ¢ TMOMOIIbIO
WHJMKAaTOPOB, HCCIEAOBaHHE 00pa3lloB HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOIOJIeHNe W3MEHEHMsSI OKpPAacCKd WHIMKATOPOB B PACTBOpPAaX KHUCIOT M IIEJOoYeH,
n3ydeHue B3aumozercTBus okcuaa memu(ll) ¢ pacTtBopom cepHON KHCIOTHI, KHUCIOT C
MeTalylaMi, peaklUMil HeWTpadu3aluu, T[OJy4YeHHEe HEepPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJTHOTO MeTajula APYrUM U3 PAacTBOpPa COJIH, PEUICHHE 3KCIePUMEHTAIbHBIX
3aza4 1o Teme «BaxHeilne Kiacchl HEOPraHUYECKUX COSCAMHEHUI»

[Tepuonnueckuii 3akoH u [lepuoandeckas cucteMa XuMu4eckux anementon .M.
MenneneeBa. CTpoeHue aTOMOB. XUMHUECKas CBs3b. OKUCINUTEIHLHO-BOCCTAHOBUTEIIBHBIC
peaKIuu

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I XHUMHYECKHUX 3JeMeHTOB. [IoHsTHE 0 rpymmax CXoaHbIX
3JICMCHTOB (H_[CJ'IO‘IHBIC U MCIOYHO3CMCIIbHBIC MCTAJUJIbI, I'aJIOICHbI, HMHCPTHLIC l"aBBI).
SHGMGHTH, KOTOPBIC O6pa3YIOT an)OTepHBIe OKCHJBI U TUAPOKCHUIbI

3.2

[lepuonnueckuin 3akoH. llepumoauyeckass cucrema xumuudeckux dnaeMeHToB J[.M.
MenneneeBa. KopoTkonepuoanas u JuinHHonepuoaHas Gopmel Ilepuoauueckoi cuctemMbl
xumudeckux sneMeHToB .M. Menneneesa. Ilepuonsl u rpynmbl. PU3MYECKUN CMBICI
MIOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JJIEMEHTA

3.3

Crpoenune aromoB. CoctaB aToMHBIX saep. HM3otonbl. OnektpoHbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTOMOB TepBbIX 20 XMMHUYECKUX d3JeMeHTOB [lepmomnyeckoii
cucremsl .M. Meneneesa. XapakTepuCcTUKa XMMUYECKOTO JIEMEHTA 110 €T0 IMOJIOKEHUIO
B Ilepuoanueckoii cucreme /.M. MenneneeBa

3.4

3aKOHOMepHOCTI/I HU3MCHCHUA paanyCa aTOMOB XUMHUYCCKUX JJICMCHTOB, MCTAJUIMYCCKUX U
HEMETAJIMYECKUX CBOUCTB MO rpynmnaM v nepuoaam. 3HadeHUe HepI/IOI[I/I‘-ICCKOFO 3aKOHa
n Hepno;mqecxoﬁ CUCTCMbI XUMUYCCKHUX JJICMCHTOB JJISI PAa3BUTUSA HAYKHU W IPAKTHUKHU.




J.. MenpeneeB — y4€HBIN U ITPaKJAHUH

3.5

Xumuyeckas CBSI3b. KoBanenTtHas (nonstpHast u HETOJIsIpHAsT) CBSI3b.
DIEKTPOOTPULIATEIILHOCTh XUMUYECKUX J1eMeHTOB. loHHAas CBS3h

3.6

Crenenp okucieHus. OKUCIUTEIHEHOBOCCTAHOBUTCILHBIC pCaKknuu. Hpoueccm OKHMCIJICHUA
" BoccTaHoBJICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN BKCIIEPUMEHT: H3yuyeHUE O00pa3lioB BEIIECTB METAJUIOB M HEMETAJJIOB,
B3aUMO/JICHICTBUE TUAPOKCHAA IIMHKA C pacTBOpaMH KHUCIOT U ILEJIOYeH, MpOBEICHUE
OTBITOB, WIIIOCTPUPYIOUIUX IPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLIMM
(ropeHue, peakliuy pa3iokKeHuUs, COEAMHEHUS)

9 KUIIACC

Kon

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1

BeniectBo n xummnueckas peakuus. [loBropenue

11

[lepnognueckuit 3akoH. Ilepmoanueckas cucrtema XUMHYECKUX diemeHToB [[.M.
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHM CBOMCTB XMMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX NMEPHOJIOB, KaIHsI, KAJIbLIUS U UX COEMHEHUN B COOTBETCTBUH C
MTOJIOKEHHUEM 3J1IEMEHTOB B Ileproinueckoi cucreMe U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemecTBa: BHJABI XMUMHUYECKON CBSA3H. THIIBI KPUCTAUIMYECKHX PEMIETOK,
3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTALIMYECKOM PEMETKM W BHIA
XUMHUecKkor cBs3u. Kiaccudukamuss M HOMEHKIAaTypa HEOPraHMYECKHX BEIIECTB
(MexayHapoJHas W TpUBHAJbHas). XUMUYECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCS K
pa3sIMYHBIM  KJIacCaM ~ HEOPraHWYECKMX  COCAWHEHMM, TEHETHYecKas  CBS3b
HEOPraHMYECKUX BEILECTB

1.3

Knaccudukanus XuMudeckix peakuuid Mo pa3IuyHbIM MPU3HAKaM (110 YUCIy U COCTaBY
Y4aCTBYIOIIMX B pEaKLUU BELIECTB, MO TEIIOBOMY 3G (eKTy, 0 U3MEHEHHUIO CTeleHen
OKHUCJICHUS XUMUYECKUX DIIEMEHTOB, [0 OOpPaTMMOCTH, IO YYaCTHIO KaTallu3aTropa).
DK30- W DHJIOTEPMUYECKHE pEaKluu, TepMOXuMHueckue ypaBHeHUs. llonsarue o
CKOPOCTH XUMUYECKOW peaKuu

1.4

[lonsitue 00 oOparuMbIX M HeoOpaTHMMbIX XUMHYECKUX peakuusx. llonsarue o
TOMOTEHHBIX U TeTEpOTeHHBIX peakiusax. [loHsATHE O XUMHUYECKOM paBHOBECHH.
@DaxTophl, BIAUSIONIMNE HA CKOPOCTh XMUMHUYECKON PEaKIHH U MOJOKEHHE XUMHYECKOIrO
paBHOBECHS

1.5

OKXKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKluu, SJ'ICKTpOHHHﬁ 0aJaHC OKHMCIUTENIHHO-
BOCCTAaHOBHUTEILHOU pCaKuuu. CocraBieHue ypaBHeHI/Iﬁ OKHUCJIUTCIIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKI_[I/Iﬁ C UCIIOJIb30OBAHUEM MCTOdA 3JICKTPOHHOI'O banaHca

1.6

Teopus 21EKTPONUTUYECKON AUCCOLUALIMH. DIEKTPOIUTH U HEAIEKTPOJIUThI. KaTHoHBI,
aHUOHBI. MeXaHu3M AMCCOLUALMHU BELECTB C Pa3IMYHBIMU BUJIAMU XUMUYECKOU CBS3H.
Crenenp nuccouumanuu. CuiabHbIE U Clla0ble AJIEKTPOIUTHL. Peakiimu MOHHOro OoOMeHa.
VYcnoBusi MpoTEeKaHUs peakluil MOHHOTO OOMeHa, MOJHbIE M COKpaIlEHHbIE HOHHBIE
ypaBHeHus peakiuil. CBoicTBa KHCIOT, OCHOBaHUH U COJIEH B CBETE MpEACTaBIeHUI 00
UIEKTPOJINTHYECKON aucconmanu. KauecTBeHHble peakuuu Ha HOHBL [loHsATHE O
TUAPOIIN3E COJIEU

1.7

XHUMHUYECKUUN SKCIICPUMCHT: O3HAKOMJICHHUC C MOICIISIMU KPUCTAJUIMYCCKUX peH_IéTOK
HCOPraHN4YCCKUX BCIICCTB — MCTAJUVIOB WU HEMCTAJIJIOB (rpa(bHTa u aJ'IMaSa), CJIOKHBIX
BCIICCTB (XJ'IOpI/II[a HanI/I}I); HUCCIICA0OBAHUC 3aBHCHUMOCTHU CKOPOCTU XHMHUYECKOMH
pCaKkiuu OT BO3ACHUCTBHUSI Pa3JINYHbIX (I)aKTOpOB; HCCICAOBAHUC JJICKTPOIIPOBOAHOCTU




pacTBOPOB BELIECTB, MPOLIECCA AUCCOLMAIMU KHCIOT, IEJIOoYe u cosel (BO3MOKHO
WCIOJb30BAHNE BUICOMATEPHAIIOB); TIPOBEICHUE OIBITOB, MILTIOCTPUPYIOLINX MPU3HAKU
NpOTEKaHMsI peakiuii HOHHOro oOMeHa (oOpa3oBaHME OcajKa, BBIACICHHE Ta3a,
oOpa3oBaHue BOJBI); OIBITOB, WUIIOCTPUPYIOIIUX  HPUMEPbI  OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX peakuuid (ropeHue, peakuMH pasJoKEHUs, COEIUHEHMUS);
pacrmo3HaBaHUC HCOPraHUMYCCKUX BCHICCTB C IMOMOIIBIO KAa4YCCTBCHHBIX peaKHI/Iﬁ Ha
HMOHBI; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeranns u nx COCIMHCHU A

2.1

OOmias xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
cTeneHu okuciaeHus. CTpoeHue U GU3NYECKUE CBOMCTBA MPOCTHIX BELIECTB — I'AJIOTEHOB.
XuUMHYEeCKHE CBOMCTBa Ha MpuMepe xjopa (B3aMMOJEHCTBHE C MeTaUlaMH,
HeMeTalIaMy, miesnodyaMu). Xiaopoojgopod. CoiisiHas KUCIOTa, XUMHUYECKHE CBOICTBA,
noJlyueHue, npumeHeHue. JleiictBue xjopa U XJIOPOBOJOPOJa HA OpraHU3M ueJOoBeKa.
Baxunelmre XJ0puabl U UX HAXO0KIECHUE B IPUPOJE

2.2

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIe CcTereHn okucieHus. CTpoeHue u GU3NIecKrue CBONCTBA MPOCTHIX BEIIECTB
— KHUCIIOpOJia U Cephl. AJUIOTPOITHBIE MOTU(PHUKAIMHA KUCIOPOAa M Cepbl. XUMHUYECKHE
cBoiictBa cepbl. CepoBOJIOpON, CTpO€HHUE, (U3MUecKue M XHUMHUYECKHE CBOMWCTBA.
OKCHIBI cephl Kak MpeACTaBUTENN KUCIOTHBIX OKCHIOB. CepHast KHCI0Ta, (pu3mdecKue u
XHUMUYECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTENs KJIacca KUCIOT M CICHU(PHUECKHE).
XUMHUYECKUE PEaKInH, JIeKallie B OCHOBE IPOMBINIICHHOTO CIIOCO0a TOIydeHUs
cepHoil kucHOTHL [Ipumenenne. Coyin CEepHOUW KHCIOTHI, KauyeCTBEHHAs PEaKIHs Ha
cyne(ar-uon. Haxoxxnmenue ceppl U €€ COCAMHEHWH B TpUpoAe. XUMHYECKOE
3arpsi3HEHUE OKpY)KaloIlled cpelbl COCOUHEHHUSIMH Cepbl  (KUCIOTHBIE  JOXKIM,
3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHUS

2.3

OO6mrast xapakTtepucTuka seMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHs. A30T, paclpoCTpaHEeHue B Ipupojie, pu3nueckue u
XUMUYecKrue cBoicTBa. KpyroBopor azora B mpupoae. AMMHaK, e€ro (puU3MUECKHe M
XMMHYECKHE CBOICTBa, MojydeHue u npuMeHeHue. Conu aMMOHHUA, UX (U3NYECKUE U
XMMHYECKUE CBOMCTBa, npuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI aMMOHHSL.
A3oTHas KucioTa, €€ mojy4yeHue, (U3MUecKue W XUMUYecKHe cBoiicTBa (oOmme Kak
Mpe/ICTaBUTENsl Klacca KUCIOT U cneuuduueckue). Mcnonap3oBanue HUTPATOB U coJed
aMMOHMSI B KayecTBe MHHEpPalIbHbIX YHOOpeHHi. XHUMHUYECKOe 3arpsisHEHHE
OKpY)Kalolllel cpeibl COSIUHEHUSIMU a30Ta (KUCIOTHBIE JIOXK]IHU, 3arpsi3HEHUE BO3JyXa,
MOYBBI ¥ BOJJOEMOB)

2.4

docdop, amtorponHbie Moaudukauu dochopa, GU3NIECKUE 1 XUMUUSCKHE CBOWCTBA.
Oxcupn docdhopa(V) u dochopHas kucioTa, (uU3MYECKUE U XUMHUYECKHUE CBOMCTBA,
nosrydenue. VMcnonb3oBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI0OpCHUI

2.5

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpymmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIC  CTENCHH  OKUCJICHHs.  YIJIEPOJ,  aUIOTPONHBIC  MOJAM(HKAIINH,
pacmpocTpaHeHue B Tpupoie, (U3HUecKhe U XHUMHUYECKHe CBOWCTBA. AJcopOrus.
KpyroBopot yriepoaa B mpupojae. OKkcuabl yriepoja, ux (u3ndeckue U XUMHUYECKUE
CBOJCTBa, JeCTBUE HA )KUBbIC OPTAaHU3MBI, MTOJYYEHHUE W TPUMEHEHUE. DKOIOTUYECKUE
npoOieMbl, CBSi3aHHbIE ¢ okcuaoM yriepona(lV); runoresa riao0anbHOTO MOTETIICHHS
KIIUMaTa; MapHUKOBBIM 3¢¢ekT. YronpHas Kuciaora U e€ colu, ux (Qusmueckue u
XMMHYECKHUE CBOMCTBa, TMOJy4YeHHWE U TNpuMeHeHue. KauecTBeHHass peakius Ha
KapOoHaT-uoHKI. Vcrnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH H
CEIIbCKOM XO3SMCTBE

2.6

HepBOHaan'ILHLIC MOHATHS 00 OPraHUYCCKUX BCHICCTBAX KAK O COCAMHCHUAX YIJICPOIA




(meTaH, 3TaH, STWIEH, aleTWIEH, ITaHOJ, TJIUIEPUH, YKCYcHas KucioTa). MIx coctaB u
XxuMHueckoe crpoeHue. IloHarre o OGMOIOrNYECKH BayKHBIX BEIIECTBAX: JKHUpaX, OeiKax,
YIJI€BOJAX — U UX POJIM B KU3HU 4eJoBeKa. MaTepuasbHOE €AMHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUI

2.7

Kpemunii, ero Qusnueckue ¥ XUMHUYECKHE CBOWCTBA, TOJy4YeHHE M MpPHUMEHEHHE.
Coenunenus kpemHus B mnpupoje. O0mue npencraBieHuss o6 oxcunue kpeMuusi(1V) u
KpeMHueBOil  kucnote. CHIMKAThl, HX MCIOJb30BaHHME B  OBITY, MEIULIUHE,
MIPOMBIIIJIEHHOCTH. BaxxHeilne cTpouTenbHble MaTepUalibl: KEpaMHUKa, CTEKIIO, IEMEHT,
Oeron, keme300eroH. IIpoGmembl 0e30MacHOrO  WCHOJIB30BAHUS  CTPOMUTEIBHBIX
MaTepHUaJIOB B MOBCEAHEBHON KU3HU

2.8

XUMHUYECKUH JKCIIEPUMEHT: HM3y4eHHe 00pa3l0oB HEOPraHWYECKUX BEIIEeCTB, CBOMCTB
COJITHOW  KHCJIOTBI; TPOBEJCHUE KAYECTBEHHBIX pEaKIWid Ha XJIOPHI-HOHBI |
HaOJIO/IGHUEe TPU3HAKOB HMX NPOTEKAHMS;, OMBITHL, OTpaXaroulue (U3UUECKUe |
XAMUYECKHE CBOWCTBA TaJIOTEHOB W HMX COCOUHEHUH (BO3MOXHO HCIOJIH30BAHNE
BUJIEOMATEpUAJIOB);  O3HaKOMJIEHHE ¢ oOpa3lamMu  XJIOpPUJOB  (TaJIOr€HU]IOB);
O3HaKOMJIEHHE C 0o0pa3llaMM cepbl U €€ COEIMHEHUSMU (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEpHAJIOB); HAOIIOJCHUE TIpollecca OOyIJIMBaHUS caxapa TMoJ JIeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHON KHUCIIOTHI; U3y4YE€HHUE XMMHUYECKUX CBOWCTB pa30aBieHHON
CEpHOM KHCJIOTHI, TIPOBE/ICHIE KaYeCTBEHHOW pPEeaknny Ha Cyiab(}aT-MOH U HaOII0eHHE
Mpu3HaKa e€ MpOTeKaHus; 03HaKOMJIeHHE ¢ (PM3UIECKUMHU CBOMCTBaMHM a30Ta, Gochopa u
UX COEAMHEHMUH (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPUAJIOB), 0Opa3iaMi a30THBIX U
dbochopHBIX ynoOpeHuit; moaydeHne, cooupanue, paclio3HaBaHUEe U U3yYeHUE CBOWMCTB
aMMuaka; MpOBEJACHHE KayeCTBEHHBIX pEaKIUil Ha MOH aMMOHHUS U ¢ocdar-HoH H
W3yYECHHUE MPU3HAKOB MX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIEHTPUPOBAHHOM a30THOU
KHUCIIOTBI ¢ MelIbl0 (BO3MO’KHO HCIOJIb30BAaHUE BUJEOMATEPHANIOB); U3yUYE€HUE Mojesei
KPUCTAINTMYECKUX PEHIETOK anMasa, rpadura, QyiepeHa; 03HaKOMJICHHE € MPOLIECCOM
ancopOLMU  pAacTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YIIEM M YCTPOMCTBOM
MIPOTUBOTa3a; MojJy4yeHrue, CoOupaHue, pacro3HaBaHue U U3y4eHHe CBOWCTB YIIIEKHCIOTO
ra3a; npoBe/IecHuE KaueCTBEHHBIX peaklUui Ha KapOOHAT- M CHJIMKAT-UOHBI U U3y4YCHUE
MPU3HAKOB  HMX  MPOTEKaHMs; O3HAKOMJIGHHE C  TMPOAYKIUEH  CHUJIMKATHOM
MIPOMBIIIJIEHHOCTH; pEIIeHHEe SKCIEePUMEHTAJIbHBIX 3aJady 1o TeMe «Baxueilmue
HEMETAJLIbl U UX COCIMHEHUS

MeTannsl 1 ux COCINHCHUA

3.1

OOmiasi xapaKTepUCTHKAa XMMHYECKHUX OJIIEMEHTOB — METa/VIOB HAa OCHOBAaHUU UX
nonoxkenust B Ilepuonnyeckoit cucreme xumuueckux snemeHtoB .M. MenneneeBa u
cTpoeHusi aromMoB. CTpoeHHe MeTauioB. MeTrauiiyeckasi CBA3b M MeTaJuIMuecKas
KpUCTAIIINYECKast peméTKa. DIEKTPOXUMUYECKHN psijl HAPsHKEHUN MEeTauIoB

3.2

Odusnyeckue M XUMHYECKHe CBoiicTBa MerTamioB. OOmme crnoco0bl MOTydEHUS
MertaioB. lloHATHE O KOpPpO3UM METaIOB, OCHOBHBIE CIIOCOOBI 3alUTBl HX OT
koppo3uu. Crniassl (CTalb, Yyr'yH, JIOPATIOMUHUN, OPOH3a) U UX IPUMEHEHHE B OBITY U
MIPOMBIIIITIEHHOCTH

3.3

H_[eJ'IO‘IHLIe MCTAJJIbI: ITOJIOXKCHHE B Hepnonnqecxoﬁ CUCTEMEC XUMHWUYCCKHUX OJICMCHTOB
I[I/I MeHI[eJ'IeeBa; CTPOCHUEC HUX AaTOMOB; HAXOXKIACHUC B IPHPOIAC. dusznueckue M
XHMHUYECKHE CBOMCTBA (Ha MMpuUMEpEe HATpUd U Ka.]'II/ISI). OKCI/I,[[I)I U TUAPOKCUIBI HATPHUA U
KaJlus. HpI/IMeHeHI/Ie IIEJI0YHBIX METAJJIOB M X COCAUHEHUI

3.4

[lleouyHO3EMENBHBIE METAUIbl MarHuii M KajblWi: MojoxeHue B llepumoanueckon
cucTeMe XuMHu4ueckux ieMeHToB .M. MenaeneeBa; CTpoeHME UX aTOMOB; HaX0XICHUE
B npupojae. dusnyeckue M XMMHUECKHE CBOMCTBA MarHus M Kaiblus. Baxueimme
COeMHEHUs] Kanblusi (OKCUMA, THAPOKCHJ, comu). JKECTKOCTh BOJBI UM CHOCOOBI €€




yCTpaHEHHUsI

3.5

Antomunuil: nonoxxenue B Ilepuommueckoil cucreme XuMHUYECKUX dieMeHToB J[U.
MenneneeBa; CTpoeHME aToMa; HAXOXKIACHHE B mpupoe. dusnueckue U XUMHUYECKUE
CBOMCTBa aMOMUHHUS. AM(OTEpPHBIE CBOICTBA OKCH/IA M THPOKCUIA ATFOMUHHS

3.6

Kenezo: mnonoxenne B Ilepromnueckoil cucrtemMe XxXumuyeckux diementoB JI.H.
MenzeneeBa; CTpO€HHE aroma; HaxoKJAeHue B mpupoje. Pu3nyeckue U XUMHUECKHE
cBoiicTBa xene3a. Oxcunpl, rugpokcuasl U couu sxenesa(ll) u xenesa(lll), ux cocras,
CBOMCTBA U NOJIYYECHUE

3.7

XVUMUYECKUH OSKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMH METAJUIOB M CIUIABOB, HX
(U3HYECKUMHU CBOWCTBAMH, HW3YUCHHUE PE3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO
WCIIOJIb30BAHUE BUACOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJCHCTBHUS OKCHIA KAJIBIUS U
HaTpus C BOJOU (BO3MOYKHO HCIOJB30BaHUE BUICOMATEPHAIIOB); UCCIIEIOBAHNUE CBOMCTB
KECTKOW BOJBI; TpoIlecca TOPEHUs kKejne3a B KUCTOPoJe (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHUsI KAUeCTBEHHBIX PEaKIMi HAa MOHBI (MarHus,
Kanplus, amiomMuHus, uuHka, xenesa(ll) un xenmesa(lll), menu(ll); nabmonenue wu
OTIMCAaHUE TPOIECCOB OKpAIIMBAaHUA IJIJAMEHH HWOHAMHU HATpUsl, KaJIUs WU KaJbIIHS
(BO3MOXHO WCTIOJF30BaHUE BHUICOMATEPUAJIOB); HMCCIIEIOBaHHE aM(pOTEPHBIX CBOWCTB
TUAPOKCH/IA aIFOMUHUS U THAPOKCHIA IIMHKA; PEIICHUE dKCIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BakHeHIne MeTaJIbl U UX COCTUHCHIS))

XHUMHS M OKpYKarolias cpeia

4.1

HoBeie maTepuansl U TexHoJOrMH. BemiecTtBa W Marepualibl B MOBCEIHEBHOM >KU3HU
yernoBeKka. XUMHS U 3J0pOBbe. be3omacHoe HCMONb30BaHHE BEHIECTB M XUMHUYECKHUX
peakmuii B ObITy. [lepBast moMOIIb MPU XUMHYECKUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI IKOJIOTHYECKON TPAMOTHOCTH. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIEeH CpeIbl
I[IIK. Posp XxuMumM B pEIICHUH 3KOJIOTHYECKHX IpooOseM. I[IpupomHble MCTOYHUKH
YTI€BOIOPOIOB (YroJib, MPUPOAHBIN Ta3, HE(Th), MPOAYKTHI UX MEPepabOTKH, UX POJIb B
OBITY U TPOMBIIIJICHHOCTH

4.3

XUMUYECKUN O3KCIIEPUMEHT: H3ydeHHe oOpas3loB MaTepuajoB (CTEKJIO, CILIaBbl
METaJJIOB, MOJIUMEPHBIE MAaTEPUATIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kox
nposep
S1eMOr0
TpeOoB
aHus

IIpoBepsiemble TPeOGOBaHMS K MPeEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOCHHS OCHOBHON 00pa30BaTe/bHON MPOrpaMMbl OCHOBHOI'O 00111ero
o0pa3zoBanusi Ha ocHoBe ®I'OC

1

[Ipencrasnenue:

11

O TO3HAaBAa€MOCTU SBJIEHUHN NPUPOIbI, TOHUMaHUE OOBEKTUBHON 3HAYMMOCTH OCHOB
XMMHMUYECKON HayKH Kak O0JIaCTM COBPEMEHHOI0 €CTECTBO3HAHUS, KOMIIOHEHTa OOIIei
KYJIbTYpbl M NIPAKTUYECKOM JEATEIBHOCTH 4YEIOBEKA B YCIOBHUAX COBPEMEHHOTO
oOu1ecTBa; MOHUMaHUE MECTAa XUMHUHU CPEJIU APYIUX €CTECTBEHHBIX HAYK

1.2

0 HAay4YHbIX MCTOAAX ITO3HAHUS, B TOM YHCJIC SKCICPUMCHTAJIBHBIX WU TCOPETUUCCKUX
MCTOJaxX HUCCICAOBAHUA BCUICCTB W HU3YUCHUA XUMHUYCCKUX peaKHHﬁ; YMCHUC
HUCIIOJIB30BaTh MOJCIIN IOJIA 00BICHEHUS CTPOCHUSA aTOMOB U MOJICKYIJI

1.3

0 chepax nmpodeccHOHALHON NIEeATeTbHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMU
TEXHOJOIusiM, OCHOBAHHBIMU Ha AOOCTHXXCHUAX XUMHYECKOH HAayKH, YTO IIO3BOJIMT
oOyuarouuMcsi paccMaTpuBaTh XUMUIO Kak chepy cBoeil Oynyiiel npodeccuoHaaIbHON
NEeSITeIbHOCTH U ClielaTh OCO3HAHHBIN BHIOOpP XUMUU KakK NpOo(UIBHOTO IpeaMeTa npu
Tepexo/ie Ha yPOBEHb CpeHETo 0011ero oopa3oBaHus

Brnagenue cucteMolt XUMHYECKUX 3HAHUNA M YMEHHE NMPUMEHSITh CUCTEMY XUMUYECKUX
3HAHUM, KOTOPAsi BKJIIOYAET:

2.1

Ba)XHEHININE XUMHUYCCKHAE MOHATHS: XUMHUYCCKAN DIIEMEHT, aTOM, MOJICKYJa, BEIIECTBO,
MPOCTOE W CIIOKHOE BEUIECTBO, OMHOPOJIHAS W HEOIHOPOIHAs CMECh, OTHOCHTEIILHBIC
aTOMHass W MOJICKYJSIpHAs MAacChl, KOJHMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca,
MOJISIpHBIM 00BEM, OKCHJ, KUCJIOTA, OCHOBAHUE, COJb (CpEIHss), XUMUUECKass PeaKIlys,
pEaKIUU COCAMHEHHMS, PEAKIMH PA3JIOKEHHS, PEAKIUH 3aMElIeHHs, PeaKkiuu OOMeHa,
TEIUIOBOW I(PQEKT peakimu, 3K30- M SHIOTCPMHUYCCKHE PEaKIMH, PacTBOP, MAaccoBas
JOJsT XUMHYECKOTO DJJIEMEHTa B COCIMHEHHWH, MaccoBas JIOJS M IPOICHTHAs
KOHIICHTpAIIMsI BEIIECTBA B PACTBOPE, SAPO aToMa, SJICKTPOHHBIM CIIOH aroma, aTOMHas
opOuTanb, pajuyc arToMa, BAJICHTHOCTb, CTCIICHb OKUCJICHHS, XHMHUYECKas CBS3b,
AIIEKTPOOTPHUIIATEIILHOCTD, TOJISIPHAS M HENOJSIPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b,
METaJUTUYECKasl CBS3b, KPHCTAJUIMYECKas pelIéTka (aToMHas, MOHHAs, METALIMYECCKasl,
MOJICKYJISIpHAsI), UOH, KATHOH, aHUOH, AJICKTPOJIUT U HEAJICKTPOJIUT, AECKTPOIUTHICCKAS
JIMCCOLIMAIINS, PEAKIIMU HOHHOTO OOMEHA, OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIHH,
OKHCJIUTEITh ¥ BOCCTAHOBUTEJIb, OKUCIICHHE U BOCCTAHOBJICHUE, DIICKTPOJIH3, XUMUYECKOE
paBHOBecHe, OOpaTUMbIC W HEOOpATHUMBIC PEAKIUHU, CKOPOCTh XUMHYECKOW PEaKIUH,
kartanu3zarop, [1J1K, koppo3usi MeTaiioB, CIUIaBbI

2.2

OCHOBOIIOJIATat0IINE 3aKOHBI XUMHH: 3aKOH COXPAHEHHSI MACChI, IEPUOIUYECKUI 3aKOH
JI.1. MenpeneeBa, 3akOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TEOPUU XUMHUHU: aTOMHO-MOJIEKYJSIpHAsE TEOpHUs, TEOpUS DIEKTPOJIUTHUUECKOU
IUCCOLIUAIINU

BrnaneHnne ocHoBaMM XHUMHUYECKOM I'paMOTHOCTH, BKJIFOYAIOIIEH

3.1

YMEHHUE MPaBUIBHO HCIOJIb30BaTh M3yYEHHbIE BEIIECTBA M MaTepHalbl (B TOM 4HCIE
MUHEpalbHble yI00peHHs, METaJUlbl M CIUIaBbl, MPOJYKTHl MEepepadOTKU MPHUPOTHBIX
MCTOYHHUKOB YIJIEBOJOPOAOB (YIJIsl, MPHUPOJHOTO Ta3a, HePTH) B OBITY, CEIHCKOM
X034HCTBE, Ha MPOU3BOJICTBE U MOHUMAHUE 3HAYEHUS KHUPOB, OCIKOB, YTJIEBOJOB JUIS
OpraHM3Ma 4eJIOBEKa; YMEHHME MPOTHO3MPOBATh BIMSHHME BEIIECTB U XUMHUYECKHX




MPOIIECCOB Ha OPraHM3M YeJIOBEKa U OKPYKAIOIIYIO TPUPOIHYIO CPEILy

3.2 YMEHHE WHTETPUPOBATH XUMHUCCKNE 3HAHUS CO 3HAHUSIMHU JPYTUX YIeOHBIX IPEIMETOB
HaJIu4ue OmbiTa pPabOoThl C pPa3IMYHBIMH HMCTOYHUKAMH WHQPOPMAIMH TI0 XUMUHU
3.3 (Hay4Hass W HAy4YHO-TIONYJSIPHAS JIUTEpaTypa, CJIOBApH, CIPABOYHUKH, WHTEPHET-
pecypcehl)
yMeHHE OOBEKTUBHO OIICHMBATh MH(POPMAIUIO O BEIIESCTBAX, MX IPEBPAIICHUAX U
3.4 MIPaKTUYECKOM IPUMEHEHWH M YMEHHME MHCIIOJIb30BaTh €€ Ul pEIIeHUs Yy4eOHO-
[MO3HABaTEIbHBIX 3a7a4
Brnagenne ocHOBaMH TOHSATUHHOIO amnmapata W CHMBOJWYECKOTO SI3bIKA XUMUU JIJIS
4 cocTaBiieHUsT POPMYJ HEOPraHWYECKHX BEIICCTB, YPABHCHHH XUMHYECCKHX PEaKIINN;
ocHoBamu xuMudeckoit HomeHkinaTypsl (IUPAC u TpuBHanbHOM)
YMeHne OOBSICHATh CBs3b TMOJIOKEHUs dneMeHTa B [lepumoanueckoil cucreme cC
5 YHUCIIOBBIMHM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  sAApa, OoOmee YHCIO  JJIEKTPOHOB), PACHpelIeIiCHHEM 3JICKTPOHOB IO
SHEPreTHYCCKUM YPOBHSIM aTOMOB IIEPBBIX TPEX MEPHOJIOB, KATUS U KaTBIIHS
[IpencraBieHre O MEPUOTUICCKON 3aBUCUMOCTH CBOHCTB XHMHYECKHUX JIIEMEHTOB
6 (pammyc aroma, SJIEKTPOOTPHUIATEIIBHOCTh), TPOCTBIX W CIIOXKHBIX BEIIECTB OT
MOJIOKCHHS dJieMeHToB B [lepwoaudeckoil cuctemMe (B MajbIX MEPHOAAX W TIIABHBIX
MOATPYIIAx) M 3JICKTPOHHOTO CTPOCHHS aTOMa
7 YMenne knaccupuImpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOPraHMYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEAKIINH
8 YMeHue onpeaensTh:
8.1 BAJICHTHOCTB U CTENIEHb OKUCIICHUS XUMHUYECKUX YJIEMEHTOB, 3aps]l HOHA
8.2 BHJI XUMHUYECKOMN CBS3U M THI KPUCTALTUYECKON CTPYKTYPHI B COSTUHEHUSX
8.3 XapaKkTep Cpelbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHI)
8.4 OKHCIIMTEIIh U1 BOCCTAHOBUTEITh
9 YMeHHe XapakTepr30BaTh (PU3NUECKUE U XUMUYECKHNE CBOWCTBA:
91 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, I'padut, anmas, KpeMHHH, a30T, hocdop,
cepa, XJIop, HaTPUM, KaJIWii, MarHui, KajabIlui, aTFOMUHUHN, KEJIE30)
CJIOJKHBIX BEIIECTB, B TOM YHUCJI€ UX BOJHBIX pacTBOPOB (BOJA, aMMHUAK, XJIOPOBOIOPO/I,
CEpOBOJOPOI, OKCHIBI U THApokcuabpl MetawioB I-IIA rpymn, amromunus, meau (I1),
9.2 uuHka, sxenesa (11 u 1), oxcuasr yrnepona (Il u 1V), xpemuus (1V), azora u docdopa
(' u V), ceper (IV u VI), cepuucras, cepHas, a30TucTas, a3oTHas, (ochopHas,
yroJibHasi, KpEMHUEBasl KUCIOTa M UX COJIH)
MIPOTHO3UPOBATh U XapaKTepHU30BaTh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT MX COCTaBa
9.3 U CTPOCHHMs, NMPUMEHEHHE BEIISCTB B 3aBUCHUMOCTH OT WX CBOWCTB, BO3MO>KHOCTH
MIPOTEKAHMSI XUMHUYECKUX MPEBPAIICHUN B Pa3IUYHBIX YCIOBHSIX
10 YMeHue coCcTaBIsITh MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHUS PEAKIIHii, B TOM YHUCIIE:
10.1 peaxiuii HOHHOTO 0OMeHa
10.2 OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIINM
103 WUTIOCTPUPYIOIIMX ~ XUMHUYECKHE  CBOMCTBA  HW3YYEHHBIX  KJIaccoB  (TpyIIm)
HEOPraHMYECKUX BEIEeCTB
104 MOATBEPKIAIONIUX TEHETHUECKYIO B3aUMOCBS3b MKy HUMHU
11 YMeHue BBIUUCISTH (IPOBOAUTH PACUETHI):
111 OTHOCUTEIIbHYIO MOJIEKYJISIPHYI0O W MOJIIPHYIO MAacCChl BEIECTB, MAacCOBYIO JOJIO

XUMHWYCCKOI'O 3JICMCHTA B COCAMHCHNU




11.2

MacCOBYIO JIOJIFO BELIECTBA B PACTBOPE,

11.3

KOJIMYCCTBO BCIIECCTBA U €ro Maccy, 00bEM Tra3oB

11.4

[0 ypaBHEHUSM XMUMHYECKHUX PEAKIUI M HAXOAUTh KOJMYECTBO BEILIECTBA, O0BEM U
Maccy peareéHTOB WU IPOAYKTOB PEAKIIMH

12

Bnanenue (3HaHue OCHOB):

12.1

OCHOBHBIMH METOJAaMHU HAay4HOTO TO3HaHUs (HaOMoJeHne, u3MepeHHne, SKCIECPUMEHT,
MOJIEIUPOBAHUE) TPU M3YYEHMM BEIIECTB M XUMHUYECKUX SBJICHUH; yMEHUE
chopMyIupoBaTh NPoOIEMy U IPEAIIOKUTH ITYTH €€ PEIICHHS

12.2

0e30macHOM paboOThl ¢ XHMHYSCKHMH BEIISCTBAMH, XHMHYECKOH TOCYION W
1a00paTOPHBIM 000PYIOBAaHHEM

12.3

npaBwIaMu 0€301aCHOTO OOpaIIeHHsI C BEIIECTBAMH, UCIIOJIb3YEeMBbIMU B ITOBCEAHEBHON
JKU3HHU, TPaBWJIAMH TIOBEIECHUS B IESIX COEPEeKEHHS 3I0POBbS M OKpPYKaromiei
TIPUPOJIHOM Cpeibl; MOHUMAaHKUE Bpeaa (OMacCHOCTH) BO3JEHCTBUSI HA YKUBbIE OpraHU3MBbI
OTNPeIeTEHHBIX BEIIECTB, CIMOCOOOB YMEHBIIIEHUS M TPEAOTBPAIICHUS HUX BPETHOTO
BO3JIECUCTBUS

13

Hammune IMPAKTUYCCKUX HABBIKOB IUIAHUPOBAHHUA MW OCYHICCTBJICHUSA CIICAYIOIIHUX
XUMHUYCCKHUX SKCIICPUMCHTOB!

13.1

M3y4YeHUe U ONMcaHne (PU3NIECKUX CBOMCTB BEIIECTB; O3HAKOMIICHHE C (PU3UUESCKUMU U
XUMHUYECKUMH  SBJICHUSIMH; OMBITHI, WUIIOCTPUPYIOIIUE TPU3HAKH MPOTEKAHUS
XUMHUYECKUX PEaKINi

13.2

H3yUYeHHE CIIOCOO0B pa3Ie/iCHHs CMeCei

13.3

MOJIy4€HUE KUCIOpOJa U U3y4eHUE €ro CBOMCTB; MOJyYeHHE BOIOPOJa U U3YUYEHUE €ro
CBOMCTB; MOJIy4€HHE YIJIEKHCIIOTO ra3a U U3y4eHHe ero CBOICTB; MOTydYeHHEe aMMHuaKa
Y U3YYEHHE €r0 CBOMCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C ONPEICTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA

13.5

MPUMEHEHHE HWHIUKATOPOB (JlakMyca, MeTWwiIopamxka u ¢eHoadramenna) s
OTIpE/ICIICHUs XapaKTepa Cpebl B paCTBOPaX KUCIOT U IIEI0YCH

13.6

HUCCIICJ0BAaHNE M OIIMCAHHUC CBOIICTB HCOPraHM4YCeCKUX BCIICCTB PA3JIMYHBIX KIIACCOB,
HU3Yy4CHHUC BSaHMOHeﬁCTBHﬂ KHCJIOT C MCTAJZIaMU, OKCUJIaMU MCTAJIJIOB, paCTBOPUMBIMHA U
HEPACTBOPUMBIMU OCHOBaHUAMH, COJIIMH; IIOJTYYECHHUE HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHUEC OJHOI'O ME€TaJula APYrUM H3 pacTBOpa COJIH; UCCICAOBAHHC aM(I)OTepHI)IX
CBOMCTB TUAPOKCHUI0B aJIFOMUHHUA U HUHKA

13.7

PEIICHUE SKCIICPUMCHTAIBHBIX 3a/]a4 110 TEMaM: «OCHOBHBIE KJIaCChI HCOPraHn4eCKux
COCﬂHHGHHﬁ)); ((BJIGKTpOJ'II/ITI/I‘IeCKaH JUucconuagus, «Baxnennune HeMeTamIbl U UX
COCIUHCHUA», «Baxnelmune MeTalIbI M UX COCOUHCHUA»

13.8

XUMUYECKUE DKCIIEPUMEHTBI, WLIIOCTPUPYIOIIUE TPU3HAKKA TPOTEKAHUS pPeaKIuil
MOHHOTO OOMEHA; KauYeCTBCHHBIC PEAKIIMKM Ha MPUCYTCTBYIOIIUE B BOIHBIX PacTBOpax
WOHBL: XJIOpUI-, OpoMua-, HOauA-, cyibdar-, hocdar-, kapOOHAT-, CUIHKAT-AHUOHBI,
THUAPOKCUI-UOHBI, KATHOHBI aMMOHHS, MarHusl, KaJbLMs, aJIOMHHHS, kene3a (2+) u
xkenesa (3+), menu (2+), MUHKA

14

YmMmenue:

141

OpEACTaBJIATh PE3YJIbTATHI SKCIICPUMEHTA B (l)opMe BBIBOJOB, 1OKa3aTCJIbCTB, Fpa(bI/IKOB
n Ta6J'II/H_[ 1 BBIABJISATHD OMIIMPUYICCKUEC 3AKOHOMEPHOCTHU

14.2

YCTAaHABJIMBATL CBA3U MCXKAY PCAJIbHO Ha6J'IIOJIaeMBIMI/I XUMHUYCCKUMHU ABJICHUAMU U
nponeccamMu, TIMPOUCXOAAINMMU B MAKpO- U MHUKPOMHUPCE, OOBSACHSITH MIPpUYNHbI
MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1 | Yucrsie BemecTBa U cMecu. CiocoObl pa3iesieHus: cMecei

1.2
[IpocThie U CIOKHBIE BEHIECTRA.

13 Xumudeckas Qopmyna. BaleHTHOCTH aTOMOB XUMHUYECKHX 3JieMeHTOB. CTemeHb
OKUCIICHUS

14 3aKoH MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENNbHAs aTOMHas Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10JIs1 XMMHUYECKOT0 3JIEMEHTA B COSMHEHUHN

15 KonuuecTtBo BemectBa. Moabs. Mossipaast macca. MouisipHbIil 00bEM ra3oB. BzauMocBs3b
KOJIMYECTBA, MACCHI M YMCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 dusnueckue W XUMUYECKUE SBIEHUA. XHUMHYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHUs MACCHl BENIECTB. XUMHUUECKHE YPAaBHEHUS

2 [Iepnognueckuit 3akoH u Ilepuommueckass cucrema xumudeckux syeMmeHtoB JI.U.

MenneneeBa. CTpoeHHE aTOMOB

ATOMBI W MOJICKYIJIBI. Xumuyeckue saeMeHThl. CHUMBOJIBI XMMHYECKUX JJIIEMEHTOB.

[Iepnognueckuit 3axoH. Ilepumonmueckas cucrtema xumuyeckux oanemeHtoB JI.M.

2.1 | Menneneea. [lepuonasl u rpymmbl. OU3NYECKU CMBICIT TIOPSIIKOBOTO HOMEPa, HOMEPOB

InepruoJa v rpynrbl 3JICMCHTA

Crpoenne aromoB. CoctaB aroMHbIX snuep. HW3otombl. OnekTpoHsl. CTpoeHue

2.2 | DNEKTPOHHBIX 00OJIOYEK aTOMOB MEpBbIX 20 XUMHUYECKHUX 3eMeHTOB [lepuomamdeckoit

cuctemsl J[.11. Menaeneena

23 U HEMETAJUIMYECKHX CBOWCTB) W WX COCAMHEHWA B COOTBETCTBUU C TMOJIOKEHHEM
a5IeMeHTOB B [leproiiueckoi cucTeMe 1 CTPOCHUEM HX aTOMOB

3 CtpoeHue BemecTra
Xumuueckass  cBsizb.  KoBanieHTHass — (MOJsIpHass W HETOJISIpHAst)

3.1 | DAeKTPOOTPUIIATETPHOCTh XUMHUYECKUX JJeMEHTOB. MoHHas cBs3b. Merammueckas
CBSI3b

3.2 TI/IHVLI KPUCTAJUTUYECKUX PEIIETOK (aTOMHZ?.’SI, HOHHas, MeTaJ'IJ'II/ILIeCKaH),U 3aBUCUMOCTb
CBOWCTB BEIIECTBA OT TUIA KPUCTAJUINICCKOM PEIIETKU M BUJA XUMUYCCKON CBSI3U

4 Baxneiimme npeacTaBUTeIN HEOPraHWYSCKUX BellecTB. HeMeraibl U UX COCNMHCHHUS.
MerTasuibl U UX COCMHEHUS
Knaccupukanuss W HOMEHKJIATypa  HEOPraHWYECKUX  COCJAMHEHHH:  OKCHJIOB

41 (conmeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE, amM(pOTEpHBIE) U HECOJIe00pa3yIoIIne;
OCHOBaHUH (IIENOYM M HEPACTBOPUMBIE OCHOBAHUS); KHCIOT (KUCIOPOICOIEpKAIINe U
OECKHCIOPOIHBIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX U KHCITBIX)

492 Ou3nyecKkue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOJIOPO/IA, XJIOPa,

KHCJIOPOJa, cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUs

3aKOHOMEPHOCTH B M3MEHEHMHM CBOICTB XUMHYECKHX 3JEMEHTOB TMEPBBIX TPEX
MEPHOJIOB, Kallus, KaJbIUs (paanyca aTOMOB, 3JIEKTPOOTPULIATEILHOCTH, METATNINYECKUX

du3znyeckue M XUMHYECKHE CBOMCTBaA IMPOCTBIX BCHICCTB-MCETAJIJIOB: JIMTHUSA, HATpUA,

4.3 Kajiusd, Marovsa U KaJlbluA, aJllOMHUHUA, KCIIC3Aa. 3HeKTpOXI/IMI/I‘leCKHﬁ pAax HaHpH)KeHPII’I

MCTaJlJIOB

4.4

XJIOPOBOJIOPOJIa, CEPOBOJIOPOAA, AMMHAKa

duznueckue M XUMHYECKHE CBOMCTBaA BOOOPOJAHBIX COCIMHEHUINI HEMETaJIOB:




duznyeckue U XMMHUYECKHUEe cBOMCTBA okcuaoB HemeTaiwioB: cepsl (1V, VI), asora(ll, 1V,

4.5 V), docdopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). [loayueHne OKCHI0B HEMETAIIIOB
46 Xumnueckue cBoiictBa okcnaoB: MeTawioB |A-IIIA rpymn, nunka, meau(ll) u xenesa(ll,
[11). TTonyyeHne OKCUIOB METAIIIOB
XVWMUYECKUE CBOMCTBA OCHOBaHWM ¥ aMQOTEPHBIX THUAPOKCUIOB (HAa MpUMEpe
4.7 | THIPOKCUIOB AJTIOMHHHSA, XKene3a, IuHKa). [lomydeHne OcCHOBaHMH W aM(OTEPHBIX
TUIPOKCUIOB
OOumue XuUMUYECKHE CBOMCTBA  KHCIOT:  XJIOPOBOJOPOAHOM,  CEPOBOJOPOIHOM,
48 CEpHHUCTOH, cepHOH, a30THOH, (QochopHOH, KpemHUEBOW, yroiapHOU. (OcoObie
XUMUYECKUE CBOMCTBA KOHLEHTPUPOBAHHOW CEpPHOW M a30THOM Kuciot. llomyuenue
KHCIIOT
4.9 | OOnmme XuMUYECKHE CBOKCTBA cpeHuX coied. [lomydenue comeit
410 [Tonyuenue, cobupanue, pacrio3HaBaHUE BOJIOPO/JA, KHCIOPO/Ja, aMMHUAKa, YTJIEKUCIIOTO
ra3a B J1abopaTopuu
411 [Tonyuenue ammuaka, cCepHOM M a30THOM KHUCJIOT B MPOMBIIIEHHOCTH. O01111e criocoOsl
MOJIyYEHUS] METAJIJIOB
4,12 | T'eHeTnyecKas CBs3b MEXKIY KJIaCCaMU HEOPTaHHMUECKHUX COETUHEHHH
5 XUMUYECKUE PEAKIINU
Knaccudukanus XuMUYeCKUX peakuil 0 pa3IMYHBIM IPU3HAKAM: 10 YHUCIY U COCTaBY
5.1 | ydacTByWOmHMX B PEAKIMH BEIIECTB, MO TETUIOBOMY 3P HEKTy, MO M3MEHEHHUIO CTETICHEH
OKHUCJICHHUS XUMHUYECKUX JIEMEHTOB
59 TennoBoit >pdekT XUMHUYECKOH peakiuH, TEPMOXMMHMUYECKHE YpaBHEHHUS. OK30- U
SHJIOTEPMHUECKUE peakMu. TepMOXUMHUYECKIE YPaBHEHHUSI
OKUCIIUTEIbHOBOCCTAHOBUTENbHBIE  peakuuu. OKUCIUTeNM M BOCCTAaHOBUTEIIH.
5.3 | IIpomecch OKUCTICHUS u BOCCTaHOBJICHHUSI. DNEKTPOHHBIN Oastanc
OKHCIIUTEIbHOBOCCTAHOBUTEIILHON PEeaKLUU
54 Teopust >MEKTPOJUTHUECKON aucconuanuu. KaTuOHBI, aHUOHBI. ODJEKTPOJHUTHI H
HEeRJIeKTPOJINThl. CuiibHBIE U c1a0ble 1eKTPOoauThl. CTeneHb JUCCOLMAluU
55 PeaKL[I/II/.I‘ HMOHHOTO oOMeHa. Y CoBHs MpOTEKAHHS peakuuii HOHHOro 0OMeHa, IMOJIHbIE U
COKpAIllEHHbIE HOHHBIE YPAaBHEHUS peaKIii
6 XUMUS U OKpyXKarolas cpeaa
BemectBa u Matepuaisl B IOBCEJHEBHOM *KU3HU uenoBeka. be3onacHoe ncnosab3oBaHue
6.1 | BemecTB M XMMMYECKMX peakuuid B saboparopuu u ObiTy. Ilepas momouis npu
XUMHUYECKHUX 0XKOrax M OTPaBJICHUSIX
XUMHUECKOE 3arpsi3HEHHE OKpY)Karolled cpenbl (KUCIOTHbIE 0K, 3arpsi3HeHHe
6o | TOUBEL BO3/YXa M BOJI0EMOB), CIIOCOOBI €ro npeaoTBpalieHus IlpenenbHas gomycTumas
koHeHTpauus BeuiectB (IIJIK). Pomb XumMum B pemieHMHM 35KOJIOTMYECKHUX MpPOOsIeM.
Ycunenue napHUKoBOro 3pdekra, pa3pylieHue 030HOBOTO CJ0s
IIpumenenue cepsl, a3ota, ¢ocdopa, yriepoaa, KpeMHHUs U UX COEAWHEHHH B OBITY,
6.3 | MEIMILMHE, NPOMBILIIEHHOCTH H CENbCKOM xo3siictee. [IpyMeHeHne METAIITIOB U CIIIABOB
' (cranb, 4yryH, AIOpaJIOMUHHUM, OpoH3a) B OBITY M NMPOMBIIUIEHHOCTH WX COEIUHEHUH.
[ToHsiTHE 0 KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHl UX OT KOPPO3UHU
6.4 [IpupoiHBIE HCTOUHHUKH YTJIIEBOJOPOJOB (YTroJb, IPUPOAHBIN ra3, He(Th), TPOIYKTHI HX
nepepaboTku (OEH3MH), UX POJIb B OBITY M IPOMBIIIJICHHOCTH
[lepBoHayanbHble MOHATHA 00 OPraHMYECKHX BELIECTBAX KaK O COEAMHEHMAX YIJepoja
6.5 | (meran, sTaH, STWJEH, alETWIEH, 3TAHOJ, TJIMIEPUH, YKCyCHas kucnora). [loHstue o

OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YJICBOJAX — W HUX POJIM B KU3HU




YCJIOBCKaA

7 Pacuérsr:
7.1 | mo dhopmynaM XUMHYECKUX COCTMHEHUN
7.2 | macchl (MaccoBOIf) JOJIM PAaCTBOPEHHOTO BEUIECTBA B PACTBOPE
7.3 | 1O XUMHUYECKUM ypaBHEHUSIM




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» Xumust: 8-# kimacc: 0a30BbI YPOBEHB: YUCOHUK; 5-¢ H3AaHNE, TIepepaboTaHHOE
IMadpuensu O.C., OctpoymoB WN.I'., Cnankos C.A. AkumonepHoe o61mecTBo «M3narenscTBo
«IIpocsemenne»

» Xumust: 9-# kitacc: 6a30BbI YPOBEHbB: YUSOHUK; 5-¢ H3/IaHue, IIepepadbOoTaHHOE
lMa6puensu O.C., OctpoymoB WN.I'., Cnankos C.A. AkimonepHoe o61mecTBo «M3narenscTBo
«Ipocsemenue

METOAUYECKHUE MATEPUAJIBI VIS YUUTEJIA

* lNadpuensa O. C. Xumus. COOpHHK 337134 ¥ YIpaKHEHUH. 8 Kinace : yued. mocodue Juist
obmieo6pasosar. opranuzanuii / O. C. 'abpuensn, U. B. Tpurybuak. — M.: [Ipocsenienue,
2019

* INadpuensa O. C. Xumusa. COOpHHK 337134 U ypaxxHeHUH. 9 Kinace : yue0. mocobue s
obuieo6pasosar. opranuzanuii / O. C. 'abpuensn, U. B. Tpurybuak. — M.: [IpocBenienue,
2019

» Xomuenko W.I'. COopHUK 33124 U YITPAKHEHHUIA IO XUMHUU JIJISI CPETHEH IIKOJIBL. - 2-€
u3a., ucop. u gom. - M.: PUA "Hosas Bosna"

» Xomuenko I'.I1. TTocobue mo xumMuu AJ1si MOCTYMAIONIUX B BY3bl.-3-€ U3/I., UCIIP. U JIOII. -
M.: OO0 "UsparensctBo Hosast Bona"

* bouapHukoBa P.A. YuumMcs pemats 3aaauu no XxuMuu.8-11 knaccel-Boarorpan: Yuurens,
2011

* Hoommuckuii .M., HoBommnHckas H.C. Texkynuii u1 UTOrOBBIA KOHTPOJIb IO KYpCy
"Xumus 8 knacc" M.: OOO "Pycckoe cioBo - yueOHuk", 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

https://infourok.ru
https://resh.edu.ru
http://school-collection.edu.ru
https://uchi.ru/
https://www.yaklass.ru/
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