[Tpunoxxenne k OCHOBHOM 00pa30BaTEIHHOM
porpaMMe OCHOBHOTO 00IIero 00pa3oBaHus,
yTBep KJIeHHOU nmpuka3zom Nel96 ot 01.09.2025

PaGouyasi nporpamMmma mno yueoHomy npeamery «Xumusp» (0a30Bblid yPOBEHb).

@enepanbHas paboyas mporpaMma 1o ydeOHOMY mpeamery «XuMmus» (06a30BbIi YpPOBEHb)
(npeametHas ob6nacth «EcTecTBeHHO-HAY4YHBIE MTPEIMETHD») (Janee COOTBETCTBEHHO — MPOrpaMmMa
[0 XMMHUU, XUMHsI) BKIIIOYAET MOSICHUTEIbHYIO 3aIMCKY, COJEp)KaHHEe OOy4YeHUs, MIaHUPYEMBbIC
pe3yabTaThl OCBOEHUS IPOTrPaMMBbI 110 XUMUHU.

Iloacnumenwvnan 3anucka.

[IporpaMMa mo XuMUU Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHHsS COCTAaBJIEHA Ha OCHOBE
TpeOOBaHUH K pe3ybTaTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIET0
oOpasoBanms, npencraBieHHbix B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHOM padoueit
MPOrPaMMBbI BOCIIUTAHUS U C YIETOM KOHIICTIIIHH MPENOaBaHUsl YIeOHOTO mpeaMera « XuMush B
oOpasoBarenbHBIX opranmu3anusiax Poccuiickoit denepanum.

[IporpamMmMa o xumMuu pa3zpaboTaHa ¢ LEIbI OKa3aHUs METOJWYECKON MOMOIIY YUUTENIO B
co31aHuu paboudelt mporpaMMsl Mo y4eOHOMY MPEIMETY.

[Iporpamma 1o XuMUU [aéT NPEJCTABICHHUE O IEIAX, OOIeld CTparerud OOydeHHS,
BOCIUTAHMUSI W Pa3BUTUA OOYyYaIOIIUXCSd CpPEACTBAMH Yy4eOHOrOo MpeIMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE TMPEIMETHOE COJAEp)KaHHE, MPEIyCMaTPUBACT pacCIpeeieHHe ero mo KiaccaM Hu
CTPYKTYpPUPOBAHHUE MO pa3fesiaM U TeMaM MPOrpaMMbl 110 XUMUH, ONPEAEIIAECT KOJUYECTBEHHbIE U
KAueCTBCHHBIC XAPAaKTEPHUCTHKU COJIEPKAHUS, PEKOMEHIIYEMYIO TOCIEI0BATEIHbHOCTh W3yUYEHUS
XUMHH C Y46TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O00YyYalOMIMXCsl, ONpPEAEsseT BO3MOKHOCTH MPEAMETa ISl pealn3aiuu
TpeOoBaHUN K pe3ylbTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTeilbHONW MPOrpaMMbl Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKKe TpPeOOBaHM K pe3yIbTaTaM 00y4YeHHs] XUMHH Ha YPOBHE
1ene u3ydeHWs TpeaMeTa M OCHOBHBIX BHJAOB y4eOHO-TO3HABATENBHON JAESITeTbHOCTU
00ydJaromierocs 1Mo OCBOCHHUIO y4eOHOTO CO/IePKAHUS.

3HaHHEe XUMHUH CIYKUT OCHOBOU Il ()OPMUPOBAHUS MHUPOBO33PEHHUs 00ydYaIOIIErocs, ero
MPEACTABICHUI O MaTepUAIbHOM €IUHCTBE MHUPA, BAXHYIO POJIb UTPAOT (POpMUpYEMbIe XUMUEH
MIPEJICTABJICHHS] O B3aMMOIPEBPALICHHUSIX YHEPTHH U 00 HBOIIOLMU BEIIECTB B MPHUPOJE, O MyTAX
pemieHus ra00ambHBIX  TPOOJIEM  YCTOMYMBOTO  pa3BUTHSl  YEJIOBEYECTBA —  CHIPHEBOM,
HHEPTeTHYECKOH, MUIIEBON U HKOJIOTHUYECKOI 0€30MacHOCTH, MPOOIEM 31 PaBOOXPAHEHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEU U CaMOpasBUTHS W (POPMHUPOBAHUS KYJIBTYpPbI
JUYHOCTH, €€ o011ei 1 GyHKIMOHATBHOU IPaMOTHOCTH;

BHOCHUT BKIIaJ B (JOPMUPOBAHHE MBINIIEHUS U TBOPUYECKHX CIIOCOOHOCTEH OO0ydYarommxcs,
HaBBIKOB WX  CaMOCTOSITENIBHOM  y4eOHOW  JCATENHHOCTH,  JKCIEPUMEHTAIBHBIX |
UCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B TOBCEAHEBHOW KH3HH, TaK MU B
po¢eCCUOHATBHON JeATETFHOCTH;

3HAKOMHT CO CHEIH(PUKON HAyYHOTO MBIILUICHUS, 3aKIa/[bIBAET OCHOBHI 1I€JIOCTHOTO B3TIIsAAA
Ha EJIWHCTBO TPHUPOABI W YEJIIOBEKA, SBISETCS OTBETCTBEHHBIM JTanmoM B (OPMHPOBAHUH
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH OOYYarOIINXCS;

crocoOCcTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K MPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIMX CS.

Jlanuble HampaBieHUS B OOYyUYCHHHM XHUMHUHU OOECIEUYHBAIOTCS CHENU(PUKON COaepiKaHus
y4eOHOT0 TMpeaMeTa, KOTOPBIN SBISETCS MEeNarorudeckd adanTHPOBAHHBIM OTpaKEHHEM 0a30BOMA
HAyKH XUMHH Ha ONPENICIIEHHOM 3TaIre €€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHPOBAH Ha OCBOEHUE
00y4aroIUMUCS. CUCTEMBI TIEPBOHAYATBHBIX MOHATHA XMMHU, OCHOB HEOPTaHUYECKOW XHUMHH M
HEKOTOPBIX OTJEIbHBIX 3HAYUMbIX MOHITHI OPraHMYE€CKON XUMHUH.

CrtpykTypa colepaHHus HPOTPaMMBbI IO XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona K e€ uzydyeHuto. Coaep:kaHHe CKIIAQIbIBA€TCA W3 CHUCTEMBI IMOHATHA O XHMHYECKOM
HJIEMEHTE U BEIIECTBE M CUCTEMBI IOHATHI 0 XUMUYeCKOi peakiuu. O6e 3T CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl MO MPUHLUITY IOCIEAOBATEIBHOIO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX
IIPEACTABICHUHN Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

[Tepuonnueckoro 3akona .M. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMHHU;

YYEHUS O CTPOCHUHU aTOMA U XUMUYECKOM CBA3H;

MPECTABICHUN 00 IEKTPOTUTHUECKON AUCCOLMAIMH BEIIECTB B PaCTBOPAX.

Teopernueckue 3HAHUS pPAaCCMATPUBAKOTCS HA OCHOBE OHMIMPUYECKH TIOJYYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K JAPYrOMY, BBIIOJHSIS
GyHKIIUU OOBSICHEHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHUYECKOTO
MIPUMEHEHHUS U NIOJyUYEHUS U3Y4aeMbIX BELIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHU CHOCOOCTBYET (OPMHUPOBAHUIO TPEIACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEM HAay4HOM KAPTUHBI MHpAa B JIOTMKE €€ CHCTEMHOW IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHMSI K Hay4YHOMY 3HAHUIO M METOJaM IO03HaHUs B Hayke. M3yueHue Xxumuu
MPOUCXOJIUT C MPHUBJICICHUEM 3HAHUHU U3 paHEe W3YUYEHHBIX yUEOHBIX MpeaMeToB: « OKpyKaromui
mup», «buosorus. 5—7 knacce» U «dusnka. 7 Kiacey».

[Ipu w3yyeHHH XUMHH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUA OCHOB XMMHYECKOW HAYKH Kak
00J1acTi COBPEMEHHOT0 €CTECTBO3HAHMS, TPAKTUUECKON EATEeIbHOCTH YeJOBeKa U KaK OJHOTO M3
KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajadya y4eOHOro IpeaMeTa COCTOMT B (OPMUPOBAHUU
CUCTeMBbl XMUMHYECKHX 3HaHHH — BaxKHeWImuX (HakToB, MOHITHHA, 3aKOHOB M TEOPETHUECKHUX
MOJIOKEHUH, JIOCTYMHBIX 0O0O0OIIEHUIT MHPOBO33PEHUECKOIO XapakTepa, f3blka HayKd, B
MPHUOOIICHNN K HAYYHBIM METOJIaM MO3HAHUS MPHU M3YyYEHUH BEIIECTB U XUMHUYECKHX PEaKiui, B
GOpMHUPOBAaHMHM ¥ PA3BUTUM [O3HABATEIBHBIX YMEHUM M WX TMPUMEHEHUM B Yy4eOHO-
MO3HABATENbHOM M Yy4eOHO-UCCIEeN0BaTEeIbCKON JesTeIbHOCTH, OCBOGHUHM MpaBMJI 0€30MacHOrO
oOpallieHus C BeIeCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipy wn3ydyeHMM XUMHMHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Ba)XKHOE 3HAYCHUE
MPUOOPETHN TaKUe LIEIH, KaK:

(GbopMHpOBaHHE HHTEIUIEKTyaJlbHO Pa3BUTONW JMYHOCTH, TOTOBOM K camMo0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PELICHUH, CIOCOOHON alanTUPOBaThCs K OBICTPO
MEHSIOLIUMCS YCIIOBUSIM JKM3HU;

HampaBJIECHHOCTh OOyuYeHUss Ha cHUCTeMaTH4ecKoe TMpuoOliieHre oOydarolmuxcs K
CaMOCTOSITENTLHOW MMO3HABATEIHHON JEATENbHOCTH, HAYYHBIM METO/aM IMO3HAHUS, (OPMUPYIOLITUM
MOTHBAIIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

o0ecrieyeHne yCIOBHUH, CIOCOOCTBYIOUIMX MNPUOOpETeHHI0  OOy4yarolIMMHUCS — OIbITa
pa3HoOOOpa3HOW NeATEeIbHOCTH, MO3HAHUS W CAMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JIJISl PA3IMYHBIX BUJOB JI€ATEIbHOCTH;

dbopmupoBanre o0ImIel (yHKIMOHATFHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qrclie YMEHUH OOBACHATH M OIICHUBATDH SIBICHUS OKPYXKAIOIIETO MUPA, UCTIONb3Ysl 3HAHUS U OIIBIT,
MOJTyYEHHBIC TP U3YyUYEHUN XUMUHU, TPUMEHSATh UX TIPH PEUICHUHN TTPOOJIEM B TIOBCETHEBHON KU3HH
U TPYJLOBOH JEATEIIBHOCTH;

¢dbopMupoBaHue y OOydaroUMXcsd T'yMaHUCTHMUECKHUX OTHOLICHHM, MOHWMaHUS LIEHHOCTH
XMMHAYECKUX 3HAHUW IS BBIPAOOTKM HKOJOTHUYECKH IIE€JIeCOO0pa3HOro TMOBEACHUS B OBITY H
TPYJAOBOM AEATEIBHOCTH B IEJISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXKAIOUIEH MPUPOIHOU
Cpelbl;



pa3BUTHE MOTHUBAIMM K O0YYEHHIO, CIIOCOOHOCTENH K CAaMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHUS O0IIEUYEIIOBEYECKUX [IECHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mipoduiis u
HAIMPaBJIEHHOCTU JaJIbHEHIIEro 00y4YeHHUsI.

OO1ee yrco 4acoB, peKOMEHIOBAHHBIX JUUIS M3ydeHus XxuMuH, — 136 gacoB: B 8 kimacce — 68
yacoB (2 4yaca B Hezieno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).

Cooepotcanue 00yuenus 6 8 Knacce.

[lepBoHavyaIbHBIE XUMUYECKUE ITOHSATHUS.

[Ipenmer xumuun. Posib XMMUHK B KU3HU YEIOBEKAa. XMMHS B CUCTEME HayK. Teia v BelecTBa.
@duznuecKue CBOMCTBA BEIIECTB. ArperarHoe coctosinue Beuects. [loHaTHe 0 MeToaax MO3HaHUS B
xumun. YucTteie BemecTBa u cMecu. CriocoObl pa3ienieHus] CMece.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX 3J€MEHTOB. [IpocThie
Y CJIOKHBIE BElIeCTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunyeckas popmysa. BaneHTHOCTP aTOMOB XMMHMUYECKUX 3JIE€MEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiecTB. OTHOcuTenbHas aroMHas wmacca. OTHOCHUTENbHAsE MOJIEKYJIIpHAs Macca.
MaccoBas 1011 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Monbs. MounsipHass Macca. B3anMocCBs3b KOJIMYECTBA, MAacChl U YUCia
CTPYKTYPHBIX €IMHHUII BerlecTBa. Pacy€rel mo hopMynaM XMMHUECKUX COSTUHEHHIA.

dusznueckue MW XUMHUYECKHE SBJICHHS. XHMHYECKash peakius u e€ NpU3HAKU. 3aKOH
COXPaHEHHUs MacChl BELIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamums XUMHUYECKUX peakKiuit
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OMEHA).

XUMUYECKUH HIKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYJOi, MpaBWiaMu pabOThl B
naboparopun ¥ puéMaMu OOpalIeHHs C JJA0OPATOPHBIM O0OPYIOBAHUEM, U3YUYCHHUE U ONUCAHHE
(bu3nUYecKUX CBOWCTB 00pa3lloB HEOPraHUYECKUX BEIIECTB, HaOM0eHNe PU3ndYecKuX (IIaBleHUue
BOCKa, TasiHUE JIbJIa, PACTHPAHHUE caxapa B CTYIKE, KUTIEHWE U KOHJICHCAIUS BOJbI) U XUMUUYECKHUX
(ropeHue cBeuM, MPOKATMBaHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBHE Mella C KUCIOTOM) SIBICHUH,
HaOJIIOJICHWE W OMHCAaHUE MPHU3HAKOB MPOTEKAHUS XHUMHUYECKUX peakiui (pas3iokeHue caxapa,
B3aMMOJICHICTBIE CEpHOM KUCIOTHI C XJOpPHAOM Oapus, pasioxeHue ruapokcuna meau (II) mpum
HarpeBaHWM, B3aMMOJEUCTBHE >kene3a ¢ pactBopoM coimu Meau (II), u3ydenwe cmoco6oB
pasneneHus cmeceil (C TMOMOIIBI0 MarHuTta, (QUIBTPOBaHWE, BBIAPUBAHHUE, JAUCTUIUIALINSL,
xpoMmarorpadusi), MpoBeeHUE OYNCTKH MMOBAPEHHON COJIM, HAOJIIOJCHUE U OMMCAHUE PE3YIHTAaTOB
MPOBEACHUS OIbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS! MacChl, CO3JaHUE MOJEIEH MOJEKYI
(mapocTep>KHEBBIX).

Baxueiiime npeactaBuTenn HEOPraHUIECKUX BEIIECTB.

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopomg — 3J€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHnue kucimopoaa B mpupoje, pU3ndeckue M XUMHUYECKUE CBONCTBA (pEaKlUU TOPEHUS).
Oxcunpl. [lpumenenne kwuciopoga. CrocoObl TONYYEHHUS KHUCIOpOJa B JIa0OpaTOpuu W
MPOMBIIITIEHHOCTH. KpyroBopoTt kuciopoga B mpupoge. O30H — amioTporHas MoaudUKaius
KHCIIOpO/Ia.

TemmoBoit >hdexT XuUMUYECKOW peakiuu, TEePMOXUMHYECKHE VYpaBHEHHS, OK30- U
SHJOTEPMUUYECKHE pEaKIuu. TOIUIMBO: yTOJdh M METaH. 3arpsS3HEHHE BO3/yXa, YCHICHHE
MapHUKOBOTO P deKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bojioposaa B mpupoje, Gpu3ndeckue u
XUMHYECKHUE CBOICTBA, IPUMEHEHHE, CTIOCOOBI omyueHus. KucioTs! u comm.

Mossipabiii 00b€M ra30B. Pacu€Tel M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BOAbl. Boma kak pactBopurenb. PactBopsl. HacelimeHsnsle u
HEHACHIIIICHHBIC PaCTBOPHI. PacTBOPUMOCTH BEIIECTB B BOjIe. MaccoBasi 107151 BEIECTBA B paCTBOPE.
Xumuueckue cBoiictBa BoApl. OcHoBaHus. Ponb pacTBOpoB B IpHUpOJE M B KM3HM YEJIOBEKa.
Kpyrosopot Boibl B ipupoae. 3arpsa3HeHne NpupoaHbiX BoA. OXpaHa U OYMCTKA PUPOJIHBIX BOI.



Knaccudukanmst Heopranmyeckux coeauHeHuid. Oxcuawl. Kiaccudukamus OKCHIOB:
coseoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aMm(poTepHble) U HecoseoOpasyroniie. Homenkarypa
okcu0B. du3nyeckue u XMMUYECKHE CBOMCTBA OKCHIOB. [lomyyenue okcuaos.

OcnoBanust. Krnaccupukamuss OCHOBaHW: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuidl. ®Pu3znueckue M XUMUYECKHE CBOMCTBa OCHOBaHUU. IlomyueHue
OCHOBAaHMH.

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. dusznyueckue U XUMHYECKUE
cBorictBa KUcioT. P akruBHoctu metaiuioB H.H. bekerosa. [lomy4yenue Kucior.

Conu. Homenkiarypa cosieil.

dusnuecKue U XUMHYECKHE CBOMCTBA cotiel. Ilorydenue comnent.

['eneTnueckas cBsSI3b MEXKIy KilacCaMu HEOPraHUYECKUX COCTUHEHUM.

XUMHUYECKUH IKCIIEPUMEHT: KAUECTBEHHOE OIPENIECIICHUE COJAEPKAHUS KUCIOPOAa B BO3/yXeE,
MoJIy4eHHue, CcoOMpaHue, paclo3HaBaHWE U M3YyYEeHHE CBOMCTB KHUCIOpOAa, HaOIoeHNe
B3alMO/JICHCTBUS BEILECTB C KHUCIOPOJOM M YCJIOBUS BO3HMUKHOBEHHS W INPEKpAIlCHUsS TOPEHHUs
(moxapa), 03HaKOMJIEHHE C 00pa3llaMu OKCHIOB M OMUCAHHE WX CBOMCTB, MOJIy4€HUE, COOMpaHue,
pacrno3HaBaHHE U U3YUYEHHE CBOWCTB BOAOPOJa (TOpEeHHUE), B3aUMOJICHCTBUE BOJOPOAA C OKCUIOM
Meau (II) (BO3MOXHO HCIOJIB30BAaHUE BHICOMATEPUATIOB), HaOIIOJeHHE OOpasIoB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBaHUE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C pa3IMIHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIIEHHOW MACCOBOM JI0JIEM pacTBOPEHHOTO
BELIECTBA, B3aUMOJICHCTBUE BOJIbI C METAJUIAMU (HATPUEM U KaJIbLiieM) (BO3MOXHO HUCII0JIb30BAHUE
BUJICOMATEPHAIIOB), HUCCIENOBaHHEe O00pa3lloB HEOPraHWYECKHMX BEIIECTB pPa3IMYHBIX KIACCOB,
HaOJIOICHNE W3MEHEHUS OKPAcKH WHIMKATOPOB B PAcTBOpax KHUCIOT M IIEIOYEH, HM3y4YeHHE
B3aumo/eiicTeus okcuaa menu (II) ¢ pactBopoM cepHOi KUCIOTHI, KUCIOT C METalllaMu, peaklui
HEUTpaau3aluy, N0Jy4YeHUEe HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHUE OJIHOTO METajljla APYTUM U3
pacTBOpa COJIM, PpEIIEHHE OHKCIEPUMEHTABHBIX 3a7ady 1o Teme «Baxneimme kiacchl
HEOPraHUYECKUX COCAMHEHUI».

Ilepuognuecknit  3akoH u  Ilepuonmueckas  cuctemMa  XMMHMUYECKHX  JJIEMEHTOB
J .. Menneneea. CtpoeHue atoMoB. XuUMUYecKass CBs3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIHHEIE
peaxkuuu.

[lepBble MOMBITKM KiIaccH(UKALMM XUMHUYECKUX 31€MEHTOB. [loHsATHE O rpymnmax CXOIHBIX
3JIEMEHTOB (ILEJI0YHbIE U IIEJIOYHO3EMEIbHbIE METaJIbl, TaJIOTeHbl, HHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCUABI U TUIAPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepruonnueckas cucreMa XumMudyeckux 3semeHToB [[.1. Menzaeneesa.
Koporkonepuoanast u jgnuHHOnepuoaHass ¢opmbl [lepuogudeckoll CHCTEMbl XUMHYECKHX
snemenToB [[.1. Menneneesa. Ilepuonsl u rpynmnbl. @U3MYECKU CMBICI MOPSIAKOBOIO HOMEpA,
HOMEPOB MepHo/ia U TPYMIIHI dJIEMEHTA.

Crpoenne aromoB. CoctaB aromMHbIX saep. M3oronsl. DnekTpoHbl. CTpOEHUE AIIEKTPOHHBIX
o0oylouek aromMoB mepBeIXx 20  XMMHUYECKHUX 3JeMeHTOB [lepuoanueckoit  cucTeMbI
J.M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO 3JEMEHTa IO €ro IOJOXKEHUI0 B
[Tepuonnueckoii cucreme .M. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUs pajnyca aTOMOB XMMHYECKHMX JIEMEHTOB, METAJUIMUECKHUX U
HEMETAJUIMYECKUX CBOMCTB IO TIpylmaM M nepuojaM. 3HadyeHue llepuonnueckoro 3akoHa M
[lepuonnueckoil CHUCTEMBI XHMHMUYECKHUX DJJIEMEHTOB JJisi pa3BUTUS HAyKHM U IPaKTUKH.
J.W. MenneneeB — y4€HbIN U TPaXKIaHVH.

Xumunueckas CBS3b. KoBanientHas (monsipHas u HETOJISIPHAS ) CBS3b.
DNEeKTPOOTPULATEIbHOCTh XUMUYECKHX 3JIeMEHTOB. VIoHHAsI CBSI3b.

Crenenp okucnenus. OKUCINTENBHO-BOCCTAHOBUTENbHbIE peakiuu. [Ipolieccrl okucienus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUH HKCHEPUMEHT: H3Yy4YeHHE OOpa3loB BEIIECTB META/UIOB U HEMETaJUIOB,
B3aUMOJICMCTBUE TUAPOKCHIA LIMHKA C PAacTBOPaMU KHUCJIOT M IIEJIOYEH, MPOBEJCHUE OIBITOB,



WUTFOCTPUPYIOMIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUK (TOpeHue, peakiuu
pa3IoXKeHus, COEAUHEHNUS).

MexnpeaMeTHBIE CBSI3HU.

Peanuzamust MeXnpeaMeTHBIX CBS3€M MpHU M3YYEHUHM XUMHH B § KJIACCE€ OCYIIECTBISETCA
4yepe3 MCIO0Ib30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK M MOHSATUH, SBIISIOIIUXCS
CUCTEMHBIMU VISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOr'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TIOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(uKamus, TMEPHOAUIHOCTh, HAONIOEHUE, OSKCICPUMEHT, MOJCITUPOBAHHUE,
HU3MEpPEHHE, MOJIEIIb, SIBJICHUE.

®usuka: Marepus, aroMm, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUYECKUN 3apsiji, BEIIECTBO, TelO0, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBA, ra3, (PU3WMYECKHe BEIWYUHBI, CIUHUIBI HM3MEPEHUsS, KOCMOC, TUIAHETHI,
3BE3561, CoHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEPATIBI, TOPHBIE TOPOJIBI, MOJE3HBIE NCKOITAEMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.

Cooepircanue odyuenun ¢ 9 knacce.

BeniecTBo 1 XxuMH4eCcKast peakiusl.

Ilepuonuueckuii 3akoH. [leprnoanyeckas cucrema xumudeckux 3mneMeHToB J[.11. Menpaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, KaJIMs, KaJblIMsl M MX COCIUHEHUW B COOTBETCTBHUU C IMOJOXEHHUEM SJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUJIbI XHMHYECKOW CBSI3U. THIBI KPUCTAIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBSI3H.

Knaccudukanus ©u HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHUM, TeHETUYECKask CBA3b
HEOPraHUYECKUX BELIECTB.

Knaccudukanuss XuMUUeCcKUX peakiuii 1Mo pa3jIudHbIM TMPU3HAKaM (TI0 YUCITY U COCTaBY
YUYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEIUIOBOMY 3P HEKTy, M0 UBMEHEHHUIO CTeTNeHEeW OKUCICHUS
XUMHUYECKUX IJIEMEHTOB, IO 0OPATUMOCTH, TI0 YYACTHIO KaTaau3aropa). IK30- U SHIOTCPMUUECKUE
peaklu, TepPMOXUMHUYECKUE YPABHEHHUS.

[TonsiTue o ckopoctu xumuyeckoi peakuuu. IloHsTre 00 oOpaTMMBIX M HEOOpPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe 0 rOMOTreHHBbIX U reTepoTreHHbIX peakuusx. [lonsTue o katanuse.
[TonsiTue 0 xuMu4yeckoM paBHOBeCHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOW pEeaKUud U
MOJIOKEHUE XUMHUUECKOTO PABHOBECHS.

OKXHUCITNTEIIFHO-BOCCTAHOBUTEILHEIC peakuuu, 3JIEKTPOHHBIN OajaHc
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIIbHOM peaKItH. CocraBicHue ypaBHEHUH
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMKA C UCIIOIH30BAHUEM METO/Ia DJIEKTPOHHOTO OaiaHca.

Teopus >IEKTPOAUTHYECKON AUCCOLMALMKU. DIEKTPOJIUTHI W HEIIEKTPOJIUTHL. KaThoHBI,
aHUOHBI. MEeXaHU3M AUCCOIMAIINM BEIIECTB C PAa3IUYHBIMU BUIAMHU XHUMHUYECKOU CBA3U. CTeneHb
nuccoruanui. CUIIbHBIE U CTa0bIe AIEKTPOIUTHI.

Peakiun noHHOTO OOMEHA. YCJIOBHS TPOTEKAHUS PpEaKIMii MOHHOTO OOMEHA, MOJHBIE M
COKpalll€éHHble MOHHBbIE YypaBHEHMs peakuuil. CBoiicTBa KHCIOT, OCHOBAaHHUWA M COJ€l B CBeTe
MIPEACTABICHUI 00 dIEKTPOIUTUUECKON nuccormanuu. KauecTBeHHbIE peakiiuy Ha HOHBL. [loHsTHE
0 TUJIPOJIU3E COJIEN.

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJACISIMU KPUCTAIUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METaJUNIOB M HEMETAUIOB (TpaduTa M amMmasa), CIOXKHBIX BEIIECTB
(xJmopusia HaTpuUs), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIIMU OT BO3IACHCTBUSA
pa3nuYHBIX (PAKTOPOB, HCCIEMAOBAHUE DIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoIecca
JUCCOIMAITMY  KUCJIOT, TIeJNIoYe © colel (BO3MOXKHO HCIOJB30BaHUE BHUICOMATEPUATIOB),



IIPOBE/ICHUE OIBITOB, WUIIOCTPUPYIOIUX MPHU3HAKK IPOTEKAHUS pPEaKIUid HOHHOTO OOMEHa
(oOpazoBaHue 0cajiKa, BbIIEIEHUE ra3a, 00pa30BaHKE BOJIbI), ONBITOB, MILTIOCTPUPYIOMIUX TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pPEAKUUN (FOpPEHUE, PEAKLUMU Pa3JI0KEHUs, COCIAUHEHMs),
pacro3HaBaHHe HEOPTaHUYECKUX BEIIECTB C MOMOIIbIO KAaUeCTBEHHBIX PEAKIUI Ha MOHBI, peIICHHE
HKCIEPUMEHTANbHBIX 3a/1a4.

Hemeranisl U MX COeTUHEHHUS.

OOwiast xapakTepucTUKa rajgoreHoB. OcoOOEHHOCTH CTPOEHHs aTOMOB, XapaKTE€PHbIE CTEIIEHU
okucnenus. CtpoeHne M (U3NUECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOWCTBAa Ha MpuMepe xJjopa (B3aUMOJEHCTBME C MeTaUlaMH, HEMETaulaMH, IIeJ0YaMu).
XnopoBogopoa. ConsiHas KUCIOTa, XMMHUYECKHUE CBOMCTBA, MOJIydeHHUE, NpuMeHeHue. JlelicTBue
XJIopa U XJIOPOBOAOPOAA Ha OPraHM3M uelloBeka. BaxkHelinne XJIOpUAbI MU UX HaXOXICHHUE B
pUPO/IE.

OO6mass xapaktepuctuka d1emMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIICHUSI.

Crpoenue u (usnyeckre CBOMCTBA MPOCTBIX BEILECTB — KUCIOPOJA U Cepbl. AJIOTPOIIHBIE
MoaU(HUKAIIMM KUCIOpOJa W Cephl. XHUMHUYECKUE CBoOMcTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢usnyeckue U XUMU4eckue cBoiicTBa. OKCHABI Cepbl KakK HPEICTABUTENIM KHUCIOTHBIX OKCHIOB.
CepHas kucnora, GU3NIECKre U XMMUYECKHE CBOICTBA (00IIMEe KaK MpeACTaBUTENS Kilacca KHCIOT
u crneuupuyeckue). XUMUYECKHE pPEAKIMHU, JIeXKAl[Me B OCHOBE IPOMBILIUIEHHOIO crocoda
MOJTy4eHHUs cepHOM KucioThl. Ilpumenenne. Conu cepHOW KHCIOTHI, Ka4eCTBEHHAsl peaklusi Ha
cynabdar-uoH. HaxoxneHue ceppl M €€ COeIUHEHHMH B Hpupoje. XHUMUYECKOEe 3arps3HEHue
OKpY’KalomIel Cpebl COSAMHEHUSIME Cepbl (KHCIOTHBIE I0KIH, 3arps3HEHNE BO3/1yXa U BOJOEMOB),
CIOCOOBI €ro Mpe0TBpaILeHHS.

OOmast xapakTepucThka 3JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUS.

A30T, pacrpocTpaHeHHE B TpHUpone, (U3NYECKHe U XHMHUYECKHe cBoiicTBa. Kpyrosopor
a3oTa B MpHpoJie. AMMHAK, €ro (pU3n4ecKue U XUMUYECKHEe CBOMCTBA, MOJTYYeHUE U IPUMEHEHHE.
Conu amMmMoOHUS, X HU3UUECKUE M XUMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMsI. A30THasi KUCIIOTa, €€ MolydyeHue, GU3ndeckue U XMMUYecKue cBoiicTBa (olmue
KaK TIpeJCTaBUTENs Kiacca KHCIOT W crenuduueckue). Vcnonap3oBaHWe HUTPATOB M COJIEH
aMMOHHSI B KauecCTBe MHHEpAJIbHBIX yJnoOpeHuil. XuMHUYecKoe 3arpsa3HeHue OKpYy)Karolled cpesl
COEIMHEHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsi3HEHNE BO3/IyXa, TOYBHI U BOJIOEMOB).

®ocdop, amnorponHsle Moaupukanuu (ocdopa, GusMUecKkue U XHMHUYECKUE CBOICTBA.
Oxcupn ¢ochopa (V) u dochopHas kuciora, pU3NYecKue U XMMHUECKHUE CBOMCTBA, MOJyYEHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX y100pEHHUH.

Obmas xapaktepuctuka sneMeHToB [VA-rpynmel. OcCOOEHHOCTH CTpPOEHHUSI AaTOMOB,
XapaKTepHbIE CTENCHU OKUCIICHHS.

VYriepon, aIOTPOMHBIE MOIAU(PHKAIMKA, PACIPOCTpAaHEHHWE B MpHpone, (GU3NYECKHEe U
XUMHYecKne cBoicTBa. Axcop6uus. KpyroBopor yriepona B mpupozge. Okcuuabl yriepona, ux
bu3nvecKkre u XUMUIECKHEe CBOMCTBA, ISHCTBUE HA JKUBBIC OPTaHU3MBI, TTOTYYSHHE U TIPUMEHEHHE.
DOKkosornyeckue mpobiaeMbl, cBs3aHHble ¢ oOkcujaoMm yraepona (IV), rumoresa riaobambHOTO
MOTEIUICHUS] KIIMMarta, MapHUKOBBIA d(dekT. YrompHas kucimora u €€ coiu, uX (U3NYEeCKue H
XMMUYECKHE CBOICTBa, MOJMyYyeHHE M NpuMeHeHHe. KauecTBeHHas peaklus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIINICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauaibHble MOHATHS OO0 OPraHMYECKMX BEIIECTBAX KaK O COEJUMHEHUAX Yriepoja
(MeTaH, dTaH, YTHIICH, alleTUJICH, YTaHOJI, TIMIEPHH, YKCYCHas KucioTa). [IpupoHbie HCTOUHMKH
YTIEBOAOPOAOB (YroJib, MPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX MepepaboTKu (OCH3MH), X POJIb B
OBITY ¥ IPOMBILIUIEHHOCTH.

[TonaTne 0 GMONIOTMYECKH Ba)KHBIX BELIECTBAX: JKMpax, Oenkax, yrieBoJax — M UX pOJU B
KHU3HU YeloBeka. MarepuaabHOe €TUHCTBO OPraHMYECKUX U HEOPIraHWYECKUX COCINHEHHH.



Kpemuwnii, ero ¢usndeckue u XUMHYECKHE CBOWCTBAa, TMOJyYCHHE W NPUMEHEHUE.
Coenunenus kpemHus B mpupoje. Oomue npeacraBieHus 00 okcuae kpemuansi(IV) u kpeMHueBoi
kucnore. CHIMKAThl, UX HCIOJb30BaHUE B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH. BaxHeiiue
CTPOUTENIbHBIE MaTepHalbl: KepamMHKa, CTEKJO, LEeMEeHT, OeToH, xene300eToH. I[Ipobiembl
0€301acHOT0 UCIIOIb30BAHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HH.

XUMHUYECKUH OSKCIEPUMEHT: H3y4YeHHe OOpa3l0OB HEOPraHWYECKHX BEIIECTB, CBOHCTB
COJITHOM KHCIIOTHI, IPOBEJECHUE KAueCTBEHHBIX pEaKIHi Ha XJIOPUA-UOHBI M HaOJIO/EeHUE
MIPU3HAKOB WX MPOTEKAHUS, OIBITHI, OTpaKaloIIne (GU3MUECKUE U XUMUYECKHIE CBOWCTBA TAJIOTCHOB
U HUX COeIMHEHUN (BO3MOXXHO HCIIOJIb30BAHHME BHAEOMATEpPUAIOB), 03HAKOMJICHHE C OOpa3lamu
XJIOPUIOB (TAJIOTEHUIOB), O3HAKOMJICHHE C OOpa3llaMu cepbl U €€ COEAMHEHHSIMH (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB), HAOIIOEHHE Tpoliecca OOyTIMBaHUs caxapa IMoj JAelCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KHUCJIOTHI, W3Y4EHHE XUMHUYECKHX CBOMICTB pa30aBICHHON CEpHOMN
KHCIIOTHI, MPOBEJICHUE KAueCTBEHHOW peakiuu Ha cyib(paT-uOH U HAOIIOJEHUE MpU3HaKa e&
MPOTEKaHMs, O3HAKOMJICHHE C (M3NYECKHMMHU CBOMCTBaMHU a3oTa, ¢ochopa M HX COeITMHEHHN
(BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), 00pa3aMu a30THBIX U (OCPOPHBIX YIOOPECHHIA,
MoJTy4eHue, coOupanue, pacro3HaBaHUe U U3yUYEeHUE CBOMCTB aMMHAaKa, TPOBEICHUE KaUeCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hocdaT-uOH U U3yUYeHUE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOICHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJIbI0 (BO3MOYKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB),
M3y4YeHHE MOJIeNel KPHUCTAJUIMYECKUX PelEToK anmasa, rpadura, QynnepeHa, 03HaAKOMIIEHHE C
MPOIIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H  YCTPOUCTBOM
MPOTUBOTra3a, MOJIy4eHUEe, cCOOMpaHue, pacro3HaBaHUE M H3YUYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBEACHUE KAueCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-MOHBI U M3yYE€HHE NMPHU3HAKOB X
MPOTEKaHUs, O3HAKOMJICHME C NPOAYKLUMEW CUIMKATHOM IPOMBIIIJIEHHOCTH, PEIICHHE
AKCIIEPUMEHTAIIbHBIX 3374 110 TeMe «BaxkHelnnme HeMeTauTbl M UX COSAMHEHUS.

Mertasibl U UX COEUHEHUS.

OO6m1ast XapaKTepUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUM MX TTOJIOKEHHUS B
[Iepuoanueckont cucreMe xumuyeckux odneMeHToB J[.M. MenzeneeBa M CTpOEHHMS aTOMOB.
CrpoeHne MeTauioB. Mertamuinyeckass CBSI3b U MeETaJUIMYecKas KPUCTAIIMYECKas peléTKa.
DNEeKTPOXUMHUYECKUN Psii HaNpsLKeHUM MeTaioB. (DU3Wueckrue M XHWMHUYECKHE CBOICTBA
MeTaiioB. OOmme crnocoObl moiayyeHus: MeTaiioB. [loHATHE O KOppO3MM METaIOB, OCHOBHbIE
CrocoObI 3amuUThl UX OT Koppo3uu. CmnaBbl (CTanb, YyryH, AIOpaTIOMUHUM, OpoH3a) M HX
MIPUMEHEHHUE B OBITY U IPOMBIIINICHHOCTH.

[llenounble MeTayibl: TosnoxeHue B llepuoanueckoil cucTeMe XHWMHUYECKHX 3JIEMEHTOB
J.. MenneneeBa, CTpOCHUE MX aTOMOB, HAXOXJeHHUE B npupoae. Ousznueckue U XUMHUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpusd U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIOB U UX COCTUHECHUM.

[[lenouyHO3eMeNbHBIE METAJIBI MAarHUN U Kajdblui: mojioxkeHue B Ilepuoauueckoit cucreme
xuMuueckux sneMeHTtoB /.M. MeHneneeBa, CTpoeHHME HMX AaTOMOB, HaxO0XXJCHUE B MPHUPOJE.
dusznueckue M XHMHYECKHE CBOMCTBA MarHusi M Kajlblivs. BakHeilllne cOeIUHEHHUsS KalbLus
(oxcua, THAPOKCH I, coyr). JKECTKOCTh BOJIBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHuii:  nonoxkenue B [lepuonuueckoid  cucTeMe  XMMHUYECKHUX  AJIEMEHTOB
JI.1. MenneneeBa, cTpoeHHe aToMa, HaxoxiaeHue B mpupone. dusmdyeckne M XUMHUUYECKHE
CBOICTBa amfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHUIA ATFOMUHHUS.

Keneszo: nonoxenue B [lepuoguueckoil cucreme xumudeckux snemMentoB [[.1. Menzaeneesa,
CTpPOEHHE aTOMa, HaXOXJAeHue B pupoje. Puznueckue U XMMHUUECKUE CBOMCTBa xene3a. OKCUbl,
rupokcuabl u conu conu xxenesa (I1) u xenesa (I1), ux cocras, cBoiicTBa U MOTyUYEHUE.

XUMHUYECKUH OSKCIIEPUMEHT: O3HAKOMIIGHHE C O00pa3laMh METalUIOB M CIUIABOB, HX
(Gu3NYeCKUMU  CBOWMCTBAMH, M3yUYEHUE pE3yJNbTaTOB  KOPPO3HMH  METAIOB  (BO3MOXKHO
WCIOJIb30BaHNE BHIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA KAJIBIUS M HATPHUS C
BOJIOW (BO3MOXXHO HCIIOJB30BAHUE BUICOMATEPHUATIOB), MCCIICIOBAHUE CBOWCTB KECTKOW BOJIBI,



mpolecca TOpeHHs >Kele3a B KHUciIopone (BO3MOXKHO HCIOJIb30BaHUE BHUAEOMATEpUAJIOB),
MPU3HAKOB MPOTEKAHMs KAYECTBCHHBIX PEAKIMI HA MOHBI (MarHUs, KaJbLUs, aFOMUHUS, [IUHKA,
xenesa (II) u xenesa (II1), meau (II), HabmroeHne M omMMCcCaHUE MPOIIECCOB OKPAIIMBAHUS TJIAMECHH
WOHAMH HATPHS, KIS U KabIUs (BO3MOXKHO HCIIOJIb30BAHKME BHICOMATEPUAIIOB), HUCCIICIOBAHUE
aMmpOTEepHBIX  CBOMCTB  THUAPOKCHIA  ATIOMUHUS M THAPOKCHJA  IMHKA,  peElICHHe
IKCIIEPUMEHTAIBHBIX 3334 10 TeMe « BaskHeH e MeTaibl U UX COSTUHCHUS.

XuMUs U OKpy’Karolas cpefa.

BemectBa 1 Marepuanbl B TOBCEIHEBHOW XH3HHM 4elloBeKa. be3omacHoe HCIob30BaHHE
BEUIECTB M XHMMHYECKUX peakuuii B ObiTy. [lepBas momomip Ipu XUMHUYECKHX OXKOrax H
OTpaBIICHUSIX.

XUMUYECKOe 3arpsi3HEHUE OKpY’Karlled cpensl (ImpelenbHas TOMyCTUMas KOHIIGHTpAIHs
Bemiect (naee — [1/IK). Pons Xxumuu B pemieHuu 3KOJIOTHISCKUX MTPOOIIEM.

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE O00pas3loB MaTepualoB (CTEKJIO, CIUIaBHl METaJIOB,
[IOJINMEPHBIE MaTepUabl).

MesxnpeaMeTHbIE CBSI3U.

Peanm3amnusi MEKIPEIMETHBIX CBSI3€H NMPU HM3YUYCHUHM XWUMHH B 9 Kilacce OCYyIIECTBISCTCS
4yepes HMCIOIb30BaHUe KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHSATHH, SBISIFOIIUXCS
CUCTEMHBIMU JIJISl OTJCJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01ue ecTecCTBEHHO-HAYUYHbIE MOHSTHS: HAy4YHBIA (hakT, TUNIOTE3a, 3aKOH, TEOpHs, aHAIH3,
CHHTE3, KJIAacCU(pHKAIMI, TEePUOJUYHOCTh, HAOIMIOACHUE, OKCIEPUMEHT, MOJACIHUPOBAHHUE,
U3MEpEeHHue, MOJIETb, SIBJICHHUE, TAPHUKOBBIN 3(DPEKT, TEXHOTIOTUS, MaTepHAIIbI.

dusuka: MaTepus, aroM, OJJCKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHJ, H30TOIIHI,
paiMOaKTUBHOCTb,  MOJEKYJa, JJIGKTPUYECKU  3apsiji, TMPOBOJHUKH,  MOJYHPOBOIHUKH,
IVSJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNo, O00BEM, arperaTHOe COCTOSHHE BEIIECTBA, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAJIMUECKAs PeHI€TKa, CIUIaBbl, (U3UUYECKUE BETUYHUHBI, €AUHUIIBI
M3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COIHIIE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, 3KOCHUCTEMA, MHUHEpAIbHbIE YAOOpPEHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATECIIHHBIC BEIECTRA.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOIBI, MOJIE3HbIE UCKOMAeMbIe,
TOTLTUBO, BOJTHBIE PECYPCHI.

ITnanupyemovie pe3yriomamol 0C60EHUA RPOZPAMMBL O XUMUU HA YPOGHE OCHOBHO20
obuyezo obpazosanus.

N3ydyeHne XxuMuu Ha YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUsI HANPABIEHO HA TOCTIKEHUE
00yJarOIUMUCS JIMYHOCTHBIX, METAMPEIMETHBIX U TPEIMETHBIX PE3yJIbTaTOB OCBOCHHS YIeOHOTO
npeaMera.

JIuunocmuvle pe3ynbmampt OCBOCHHS TPOTPAMMBI OCHOBHOTO 0OmIIero 0oOpa3oBaHHSA
JOCTUTAIOTCS B XO/I¢ OOyUeHHUs] XUMUU B €IUHCTBE Y4eOHOI M BOCIUTATENLHON JEATEIbHOCTH B
COOTBETCTBUH C TPATUITUOHHBIMU POCCHUHCKUMHU COIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBECHHBIMU
[EHHOCTSMH, TPHUHITHIMH B OOIIECTBE MpaBUIaMH M HOpPMaMH TIOBEIEHUS U CHOCOOCTBYIOT
mporeccaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATTU3AIINH 00YJaIOIIIXCSI.

JIM4HOCTHBIE PpPe3yJbTaThl OTPAKAOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBAThHCS
CHUCTEMOH ITO3UTHUBHBIX IICHHOCTHBIX OPUCHTAIMA W PACHIMPEHUE ONbITAa JEATSIHHOCTH Ha o€
OCHOBE, B TOM YHCJI€ B YACTH:

1) maTpHOTHUIECKOTO BOCTIMTAHHUS

[IEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYIbTYpPHOMY, HUCTOPUYECKOMY M HAYYHOMY
HACJICJTUIO, TIOHMMAaHWs 3HAYCHHS XHUMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAQJIETh JIOCTOBEPHOW HHQOpPMAIMEH O TEePeIOBBIX MOCTHKCHHUSX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMUH, 3aUHTEPECOBAHHOCTH B HAyUHBIX 3HAHUIX 00 yCTpOICTBE MUpa
U 00I1IEeCTBA;

2) TpaXJaHCKOTO BOCITUTAHHSL:



IPEACTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOILICHHUN B
KOJJIEKTUBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO MI0JIE3HOM,
y4eOHO-UCCIIEeJOBATEIbCKOM, TBOPUECKOW M JPYyTUX BHJAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho0Opa3HON COBMECTHOM NEATENBbHOCTH IPH BBIMOJHEHUH Y4eOHBIX, MO3HABATENIbHBIX 3a/1a4,
BBIMIOJIHEHUM XHMHUYECKHUX HKCIHEPUMEHTOB, CO3/aHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOIEecce 3TOW Y4eOHOW [esTeNTbHOCTH, TOTOBHOCTH
OLICHUBATH CBOE MOBEJCHUE U MOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU HPABCTBEHHBIX U NIPABOBBIX
HOPM C YYETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) LEHHOCTH HAYYHOTO ITO3HAHHUS:

MHUPOBO33PEHUYECKUX  NPEICTaBICHUH O  BELIECTBE U  XUMUYECKOW  pEaKlMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAayKH U COCTaBISIOIIUMX OCHOBY I
IIOHMMAaHUs CYIIHOCTH HayYHOW KapTHUHBI MHpA, IPEICTABICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHA MPUPOABI, B3aUMOCBS3AX 4YEJIOBEKa C NPUPOJHOW CPENOH, O POJNIM XUMHUHM B IO3HAHHUU
3THUX 3aKOHOMEPHOCTEM;

[I0O3HABATEJIbHBIX MOTMBOB, HAlpPaBICHHBIX Ha IIOJyYEHHWE HOBBIX 3HAHUU 110 XHMHHU,
HEOOXOIUMBIX JUIsl OOBSICHEHUST HAOIIOTaEMBIX MTPOIIECCOB M SIBJICHUM;

[I03HABATENbHOM, MH()OPMAIMOHHOW M YHUTATEIbCKOW KYJbTYPbI, B TOM 4YMCJIE HaBBIKOB
CaMOCTOSITENIbHOM paboThl C Y4YeOHBIMH TEKCTaMH, CIPAaBOYHON JMTEpaTypoi, JOCTYIHBIMU
TEXHUYECKUMHU CpeACTBaMHU UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeca K OOYyYEHHUIO W TIO3HAHUIO, JIIOOO3HATENFHOCTH, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa3oBaHMI0, MPOEKTHON M HCCIIEAOBATENIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOODPY
HaIPaBJIEHHOCTU U YPOBHS 00yUY€HUS B JaJbHEHIIEM;

4) popmMupOBaHUsI KyIbTYPbI 30POBbSI:

OCO3HaHHUS LIEHHOCTH >KM3HHU, OTBETCTBEHHOI'0 OTHOIIEHUSI K CBOEMY 3JI0POBBIO, YCTAaHOBKH
Ha 370pOBbI 00pa3 JKW3HU, OCO3HAHUS TNOCIEACTBUA W HENPUATHS BPEAHBIX IPUBBIUEK
(ymoTrpeOsieHus: ajKoOroJig, HApKOTHUKOB, KYypEeHMs), HEOOXOIUMOCTH COOJIOJEHUS IpaBUil
0€30MacHOCTH IPU OOPAIEHUH C XUMUYECKHMHU BEIIeCTBAMH B OBITY U peallbHON KU3HU;

5) Tpy10BOr0 BOCITUTAHUS:

MHTepeca K MPaKTUYECKOMY M3YUEHHUIO Mpodeccuil U TpyAa pa3iMyHOro poja, YBaKEHUE K
TPYIy U pe3ysibTaTaM TPYJIOBOH J€ATEIbHOCTH, B TOM UMCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HaHUIl 1O XMMHH, OCO3HAaHHOTO BBIOOpa WHIUBUAYAJbHOW TPAaeKTOPUU MPONOJIKEHHUS
oOpa3oBaHMsl C y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XUMHUH, OOIECTBEHHBIX
UHTEPECOB M MOTpeOHOCTEN, YycHemHoW NpopecCHOHANBHON JEATETbHOCTH U Pa3BUTHUSA
HEO0OXOIMMBIX YMEHUMN, TOTOBHOCTh aJIalITUPOBATHCS B IPOGECCHOHATIBHON CPEIE;

6) 9KOJIOTUYECKOTO BOCIIUTAHUSL:

9KOJIOTMUECKH 1€JIeCO00Pa3HOr0 OTHOUIEHMSI K MPHUPOAE KaK MCTOYHMKY >KM3HU Ha 3emie,
OCHOBE €€ CyIIEeCTBOBAHMSA, MOHMMAHHUS IEHHOCTU 3J0pOBOro M 0Oe30macHOro olpas3a >KH3HH,
OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (DU3MYECKOMY U TCHXHYECKOMY 30pPOBBIO,
OCO3HAHMS LIEHHOCTU COOJIFOJICHHsI MTPaBUII O€30MacHOr0 MOBEJACHUS NpU paboTe ¢ BEIeCTBAMH, a
TaK)Xe B CUTYyalUsAX, YTPOXKAIOUINX 3/I0POBbIO U )KU3HU JIIOJIEH;

CMOCOOHOCTH MPUMEHATH 3HAHUS, MOJIy4YaeMble IPU W3YUYEHUH XUMHH, Ul pelIeHHs 3a/ad,
CBA3AHHBIX C OKPY’KAOIIEH MPUPOTHON CpPEOil, MOBBIIIEHUS YPOBHS JKOJIOTHYECKON KYyJIbTYpHI,
OCO3HAHMA TJI00AJTBHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM M MyTel X pelieHHs! MOCPeICTBOM
METOJIOB XUMUU;

9KOJIOTMYECKOTO  MBIIIJIEHUS,, YMEHHs pYKOBOJCTBOBATbCSI MM B  II03HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHON ITPAKTHKE.

Memanpeomemnuie pesynvmampl. B cocTraBe MeTanpeIMETHBIX PE3YJbTAaTOB BbIACISAIOT
3Ha4MMble A1 HOPMUPOBAHMSI MUPOBO33PEHUS OOIICHAYYHbIE TOHATUS (3aKOH, TEOPHsl, IPUHIIMII,
runoTes3a, (¢axkT, CHUCTEMa, MpPOIEeCC, OSKCIEPUMEHT W JPYroe.), KOTOpbIE HCIOJIB3YIOTCS B
€CTECTBEHHO-HAyUHBIX Y4eOHBIX MpeAMeTax M MO3BOJISIIOT Ha OCHOBE 3HAHMU W3 3THX IPEIMETOB



(dbopMHpOBaTh MPEACTABICHUE O LEJIOCTHOW HAyYHON KapTHHE MUpA, U YHUBEpCaJbHbIE yueOHbIE
neicTBus  (MMO3HABATENIbHBIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIC), KOTOpbIE OO0ECIEUYNUBAIOT
(dbopMUpOBaHHE TOTOBHOCTU K CaMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHHIO Y4eOHOM
JesTeNbHOCTH. MeTanpeMeTHbIE pPe3yIbTaThl OCBOSHHUS 00pa30BaTeIbHON MPOrPaMMBI 110 XUMUHU
OTpaKaroT OBJA/ICHUE YHUBEPCAIbHBIMU I03HABATEILHBIMU JCHCTBUSMH, B TOM YHUCIIE:

1) 6a3oBBIE JIOTHUECKUE ACHCTBHS:

yMEHHE UCHOIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHHUS IPU OCBOCHUH 3HAHUIL: PacKpbIBaTh
CMBICII XUMUYECKUX MOHATUM (BBIACIATh UX XapaKTepHbIC NMPU3HAKHU, YCTAHABIUBATh B3aUMOCBS3b
C IPYTUMU HOHSATUSMHU), UCTIOJIB30BaTh MOHATUSA ISl OOBSICHEHUS OTAEIbHBIX (PAaKTOB M SIBICHUIA,
BEIOMpATh OCHOBAaHUS W KPUTEPUU Ul KiIacCU(PHUKAIMM XUMHUYECKUX BEIIECTB U XUMHYECKHX
peakiuuii, yCTaHaBJIMBATh MPUYMHHO-CIECCTBEHHBIC CBSI3U MEXIYy OOBEKTaMU M3y4YeHHUs, CTPOUTH
JIOTUYECKHE PaCCyXJIeHUsI (MHIYKTUBHBIC, JCAYKTHUBHBIC, [0 AHAJIOTMH), TPOBOJIUTH BHIBOABI U
3aKJIIOUEHUS;

YMEHUE TPUMEHSATH B IMPOIIECCE IMO3HAHUS MOHATHS (NPEAMETHBIE W METaNpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, HCIOIb3yeMble B XUMHUH, MpeoOpa3oBbIBATH MIUPOKO
MPUMEHSAEMbIE B XUMHUM MOJICIbHBIC MPECTABICHUS] — XMMHUYECKHI 3HaK (CHMMBOJI SJIEMEHTA),
xuMuueckas  GopMmyra M ypaBHEHHE ~ XMMHMYECKOM  peakuud — TpU  PEUICHUH
y4eOHO-TTO3HABATEIBHBIX 3a/Ja4, C YYETOM OTUX MOJCIBHBIX MPEACTABICHUN BBIABIATh U
XapakTepu30BaTh CYLIECTBEHHbIE MPU3HAKK H3yYaeMBbIX OOBEKTOB — XHUMHYECKHX BEIIECTB U
XUMUYECKUX PEAKIUH, BBIBISATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICICTBCHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUaEMBIX IPOIECCAX U SIBICHUSIX;

2) 6a30BbIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

yYMEHHE MCIOJIb30BaTh MOCTABIEHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe
B Ka4eCTBE OCHOBHI JUIsI (DOPMHPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABMIILHOCTH BBICKA3BIBAEMBIX
CYKJICHUU;

npuoOpeTeHrne OmbITa MO0 IJIAHUPOBAHUIO, OPTraHU3alMd U TIPOBEICHUIO YYCHHUYECKUX
HKCIIEPUMEHTOB: yMEHHE HaOII0JaTh 3a XOJOM MPOIECcca, CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro
pe3yabTaT, GOopMyIupoBaTh OOOOIIEHHUS W BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHOTO OIIBITA,
UCCIIETOBAHMsI, COCTABISATh OTUET O MPOeNaHHOM paboTe;

3) pabora c uadopmarueii:

yMEHHE BBIOMpATh, aHAU3UPOBATh U MHTEPIIPETUPOBATh HMHPOPMAIIHIO PA3TUYHBIX BUIOB U
dbopM TpencTaBlieHUs], MOTYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpaTypa
XUMHUYECKOTO COJIepIKaHMsI, CIIPAaBOYHbBIE MOCOOMs, pecypchl HTepHeTa), KpUTHUECKHU OLIEHUBATh
MIPOTHUBOPEUYUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIUIO;

yMEHHE TMPUMEHSTh Pa3lUyHble METObI M 3alpOoChl MPU MOUCKE U 0TOOpe MHpOpMAUH U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOIUMBIX JUIsI BBITOJTHEHUSI YUYEOHBIX M MO3HABATEIBHBIX 3a7a4
onpeeEHHOTO THUIIA, npruoOpeTeHue OTbITa B o0mactu UCIIOJIb30BaHUS
MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUW,  OBJQJACHHE  KyJIbTYpOH  aKTUBHOTO
MCIOJIb30BAaHUS Pa3IMYHBIX TTOUCKOBBIX CHCTEM, CAMOCTOSITEILHO BHIOMPATh ONTUMANIbHYIO opMy
MpeACTaBICHUST WH(OpMAIMM M WILIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXHBIMH CXEMaMH,
auarpaMMmamu, IpyruMu GopmaMu rpaduki U UX KOMOUHAIUSMU;

yMEHHE HCMOJIb30BaTh M aHAJIM3HPOBaTh B Ipolecce y4yeOHOM M HCCIeI0BaTENbCKON
JeSTebHOCTH UH(POPMAIIUIO O BIUSHUH MPOMBIIINIEHHOCTH, CEIbCKOTO X035HCTBAa M TPAHCIIOPTA Ha
COCTOSIHME OKpY Karolerd TPUPOJHON Cpebl;

Y obyuaromerocss OyayT chOpMUPOBAaHBI CIEIYIOIINE YHUBEPCAIbHBIE KOMMYHUKATUBHBIE
JEUCTBUA:

yYMEHHE 33/1aBaTh BOMPOCHI (B X0OJIe AWANora U (W) TUCKYCCHH) IO CYIIECTBY 00CYKAaeMOi
TeMbI, (HOPMYITHPOBATH CBOU MPEI0KEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a1a4u;



MpUOOpPETEHUE OMbITA MPE3ECHTAIIMHN PE3YJIbTATOB BBHIOJIHEHUS XUMUYECKOTO 3KCIEPUMEHTA
(;1abopaTOpHOTO OMBITA, JTA0OPATOPHOM pPabOTHI MO MCCIEAOBAHHIO CBOMCTB BEIIECTB, YU4EOHOTO
MIPOCKTA);

3aMHTEPECOBAHHOCTH B COBMECTHOM  CO  CBEPCTHUKAaMM  IIO3HABaTEIIbHOM U
UCCIIEIOBATENbCKOM JESITeIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOIeM Ha OCHOBE yuéTa OOIIMX
MHTEPECOB M COIJIACOBAaHUS NO3MLUHN (00CYXIeHHsS, OOMEH MHEHHUSMH, «MO3TOBBIC IITYpMBD»,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBHI, ONpeieleHne KpUTEPUEB MO OIEHKE KauyeCTBa BHIMOJTHEHHON
paboThl U ApyTHE);

Y oOyuatomerocss OyayT chOpMUPOBaHBI CIEAYIOLUIME YHUBEPCAIbHBIE PETyJIATHBHbBIC
NEUCTBHUS:

YMEHHE CaMOCTOSITEJIbHO ONpPENENsITh LENH ACSTeNbHOCTH, IUJIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATDH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIBHOCTD, BHIOMpPATh Hauboee
s¢(eKTUBHBIE CLIOCOOBI PEeLIeHUs] yUeOHBIX U MO3HABATEIbHBIX 33J1a4, CAMOCTOSITEIbHO COCTABIISATh
WA KOPPEKTUPOBATH MPEIJIOKEHHBIA AJITOPUTM JEUCTBUUA MPH BBIIOJIHEHUU 33JaHUNA C YU4ETOM
MOJIy4eHUs HOBBIX 3HAaHHM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX U pEaKUHUsAX, OLICHHUBATH
COOTBETCTBHE MOJYYEHHOI'O Pe3yJibTaTa 3asiBJICHHOM 1IeJIN;

YMEHHE HCI0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIpe/ijlaraéMble B YCIOBUU 3aJaHHI.

Ilpeomemmnuie pe3ynvmamsl OCBOSHUS IPOIPaMMBbl 10 XUMUHU Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHHs.

B cocraBe nmpenMETHBIX pE3yJbTaTOB IO OCBOCHHUIO 0O0S3aTEIBHOTO  COJIEP)KaHUS,
YCTaHOBJIEHHOTO JaHHOM (¢enepanbHON pabouyeil mporpamMmoi, BBIICISIOT: OCBOCHHbBIC
00y4aroImMMUCs HayYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHM, cienn(UIECcKUe s TPeIMETHON
obnactu «XuUMHUS», BHUIBI JIEATEIHHOCTH MO IMOJYYEHHUIO HOBOTO 3HAHUS, €r0 WHTEPIIpPETallUH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIHSX.

K kxoHmy oOyuenuss B 8 kiacce y oOywaromerocsi Oyay cGOpPMHPOBAHBI ClIEAYIOLINE
MpeIMETHBIE PE3YJIbTaThl IO XUMUHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKMX TIOHATHM: aTOM, MOJIEKyJa, XMMHUYECKHH
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs M HEOJHOPOAHAs),
BaJICHTHOCTb, OTHOCUTENbHAsl aTOMHas M MOJIEKYJsIpHAs Macca, KOJIMYECTBO BEILECTBa, MOJIb,
MOJIIpHasl Macca, MaccoBasi A0Jsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH, MOJIIPHBIA 00BEM, OKCHI,
KHCJIOTa, OCHOBAaHUE, COJIb, AIEKTPOOTPULATENIBHOCTD, CTENEHb OKUCIEHHS, XUMUYECKasl peaklns,
KJIacCU(pUKaLUA pPEaKlMi: peakuu COEIMHEHHUs, peaKklUUU pa3JIoKEHHUs, peakluy 3aMelleHHUs,
peakiuu oOMeHa, 9K30- M HHJIOTEPMUUYECKHE PEaKLUH, TeIIoBOM 3((eKT peakiuu, SApo aToma,
ANIEKTPOHHBINA CJIOW aTroma, aTOMHasi opOuTalb, paguyCc aroma, XHUMHUYECKas CBs3b, MOJIApHAs U
HEMoJIsipHasi KOBAJIGHTHAs CBs3b, MOHHAS CBs3b, MOH, KaTHOH, aHMOH, pacTBOpP, MaccoBas J0Jis
BelecTBa (MPOIICHTHAs KOHIIEHTpPAITUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH U MPUMEHSTh 3TH MOHITUS
IIPY ONHCAHHUM BELECTB M UX MPEBPAIICHU;

UCIOJIb30BAaTh XMMUYECKYI0 CUMBOJIHMKY JUIS COCTaBICHHsS (OPMYJ BELIECTB U ypaBHEHHH
XUMHUYECKUX PEAKIINiL;

OIpeJIeNIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENIEHb OKUCICHUS
JJIEMEHTOB B OMHAPHBIX COEAMHEHMSX, MPUHAUIEKHOCTh BELIECTB K ONpEeAeNEHHOMY Kiaccy
coeMHeHUl Mo (opMynam, BUJ XMMUYECKON CBs3HM (KOBaJEHTHAas M MOHHAs) B HEOPraHUYECKHX
COETMHEHUSX;

packpsiBaTh cMbici  Ilepumonnueckoro 3akoHa [I.M. MenneneeBa: J1€MOHCTpUPOBATH
MOHMMAaHHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX DJIEMEHTOB OT UX IOJIOKEHUS B
Ilepuognueckoii cucTeMe, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YYEHHs, 3aKOHa ABOTrajpo, ONHUCHIBATh M XapaKTepH30BaTh TaOIMUHYIO
¢dopmy Ilepuoanyeckoil CHUCTEMBI XUMHUYECKMX D3JEMEHTOB: pa3iHuyaTh TOHATHS «TJIaBHAs
noarpynna (A-rpynma)» u «mobounas mnoarpynmna (b-rpymma)», manesle w OoJbIINE TEPUOJIBI,



COOTHOCHUTH 00O3HaueHUs, KOTOpble UMeroTcs B Tabnuue «llepuoauueckas cucteMa XUMHUYECKUX
anemeHToB /.M. MeHaeneeBa» C YMCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB U 3apsij siipa, o0IlIee YKCIO0 3JIEKTPOHOB U pacIpe/ieIeHHE UX 0 3JIEKTPOHHBIM
CII0SIM);

KJIacCU(UIUPOBATh XMUMHUYECKHUE JJIEMEHTBhI, HEOPraHMYeCKHE BEIIECTBA, XHUMHUYECKUE
peakiuu (10 YMCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOWCTBA BEUIECTB PA3JIMYHBIX KIIACCOB,
MIOATBEPK/1asi ONKUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIIMX XUMHUYECKHX
peaKIuii;

IIPOrHO3UPOBATh CBOWMCTBAa BELIECTB B 3aBUCHUMOCTHM OT HMX KaueCTBEHHOIO COCTaBa,
BO3MOYKHOCTH MPOTEKAHHI XUMUYECKUX MTPEBPALICHUI B PA3JIMYHBIX YCIOBUSIX;

BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO JOJIIO
XUMHYECKOro 3JeMeHTa 1o ¢GopMylie COEAMHEHMs, MAacCOBYIO JIOJII0 BeLIeCTBa B PacTBOpE,
IIPOBOAUTDH PAcUEThI [0 YPAaBHEHHUIO XUMUYECKOM peaKuy;

MPUMEHITh OCHOBHBIE OIEPAllMd MBICIUTENBHON [IeATEeNbHOCTH — aHalIM3 M CHUHTE3,
CpaBHEHUE, 0000LIEHHNE, CUCTEMATU3ALUIO, KJIaCCU(DPUKAIINIO, BBIABICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSI3€H — JJI U3yUEHUs] CBOMCTB BEIIECTB U XMMUUYECKUX PEaKIUil, ECTECTBEHHO-HAYYHbIE METO/IbI
[IO3HAHUS — HA0JII0/IEHUE, U3MEPEHUE, MOIEIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbII U MBICIICHHBIH);

CJIeJIOBAaTh MpaBUIIaM IMOJIb30BAHUS XUMUYECKOW MOCY10i U 1a00paTOpHBIM 000pYI0BAaHUEM,
a TakKe IpaBwiaM oOpallleHusl C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMHU IO BBIIOJHEHHUIO
1ab0paTOPHBIX XMUMHYECKHUX OIBITOB MO TMONYyYEHUI0 U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIOpOAA), HPUTrOTOBJICHUIO PAcTBOPOB C OMNpENeIEHHOW MaccoBOW Jioyiei
pacTBOPEHHOrO BEIIECTBAa, IUIAHUPOBATH M MPOBOAWTh XHUMHUYECKHE DKCHEPUMEHTHI IO
pacrmo3HaBaHUIO PACTBOPOB IIEJNIOYEH W  KHCIOT C IOMOIIbIO HMHJIMKATOPOB  (JTaKMYyC,
¢beHondTanenH, METUIOPAHXK U APYTHE).

K xoniy obOyuenuss B 9 kiacce y oOyuaromerocss Oyay copMUpOBaHBI CIEAYIOIIHE
IIPEIMETHBIE PE3YJIBTAThl 10 XUMUHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX TOHATUN: XMMHYECKUH DJIEMEHT, aTOM,
MOJIEKYJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEILIECTBO, CJOXKHOE BEILECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIATELHOCTh, CTENEHb OKUCICHHS, XUMHUYECKass peaklMs, XUMHYecKas CBs3b,
TerioBol 3(pdeKT peakuuu, Mojb, MOJSAPHBIA 00BEM, PACTBOP, AIIEKTPOIMUTHI, HEITEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUs, peakUud HOHHOro oOOMEHa, KarTajau3aTop, XUMHYECKOoe
paBHOBecHe, 0OpaTHUMble M HEOOpaTHMbIe peaKkIuH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE U BOCCTAHOBJIEHME, aUIOTpONus, amM(pOTEepHOCTb,
XMUMHYeCKas CBs3b (KOBAJIEHTHAsI, HOHHAs, METAIJIMUECKas), KpUCTAIIMUECKas peléTka, Koppo3us
METAJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKIUU, MPEAEIbHO AomycThumasi KoHeHnTpanus 11K
BELIECTBA;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHI U MPUMEHSATH 3TU MOHATHS
IIPY OIIMCAHWHM BELECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJI€HHUS (OpPMYJ BEUIECTB M ypaBHEHUU
XUMHUYECKUX PEAKIUH;

OTpe/eNATh BAJICHTHOCTb U CTENEHb OKUCICHHS] XUMHUYECKHX JJIEMEHTOB B COEJIMHEHUAX
pa3IMYHOIO COCTaBa, NPHHAJIEKHOCTh BELIECTB K ONPENEIEHHOMY KJIacCy COEOUHEHHM IO
dbopMynaM, BUJ XMUMHUYECKOHN CBSI3U (KOBaJE€HTHAas, NOHHAs, METAJUINYECKasi) B HEOPraHMYECKUX
COEMHEHUSX, 3apsA] HOHAa MO XUMHUYECKOW (opmyle, XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUN, THI KPUCTAINTINYECKON PEeIIETKH KOHKPETHOT'O BEIIECTBA;

packpbiBath cmbica Ilepuoguueckoro 3axkona [I.M. MenzaeneeBa M IE€MOHCTPUPOBATH €rO
MOHMMAaHME: OINMCHIBATh M XapakTepu3oBaTh TabmuuyHyro Gopmy Ilepuonnyeckoit cucTembl
XUMHYECKHUX DJIEMEHTOB: pPa3NinyaTh IMOHATUS «TJIaBHas moarpymnma (A-rpymma)»y u «mnoOodHas
noarpynna (b-rpynma)», manesie u OoJbIIME TEPUOABI, COOTHOCHUTH OO0O3HAYEHHS, KOTOpHIC



UMEIOTCS B IEPUOJUYECKOM Taluuie, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB
XMMHAYECKHX 3JIEMEHTOB (COCTaB U 3apsA] sapa, oOliee YuCiIo JIEKTPOHOB M paclpeaesieHHe UX 10
3JIEKTPOHHBIM CJI05IM), OOBACHATH OOIINE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M UX
COEIMHEHMI B IIpesiesax MajblX IEPUOJ0B U INIaBHBIX MOATPYIII C Y4ETOM CTPOCHHUS UX aTOMOB;

KJaccu(UUUpPOBaTh XMUMHUYECKHE HJIEMEHTHI, HEOPraHWYeCKUe BEIIECTBA, XUMHUYECKHE
peakiuu (MO YUCIy M COCTAaBy YYaCTBYIOIIMX B PEaKIMH BEUIECTB, MO TEIUIOBOMY 3((deKTy, 1o
M3MEHEHMIO CTETEHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATH) OOLIME U Ccrelu(pUUecKie XUMHUUECKHE CBOMCTBA MPOCTHIX U
CJIOXKHBIX BEIIECTB, MOATBEPXkKAAs ONHMCAHUE NPUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPaBHEHUS DIIEKTPOJUTHYECKONM AMCCOLMALMM KHUCIIOT, LICJIIOYEed U COJeH,
MOJHBIE M COKpAaIIEHHBbIE YpaBHEHHsS pEaKIMi HMOHHOTO OOMEHAa, YpaBHEHHs pPEaKIUH,
MIOATBEPKIAIOIIUX CYILECTBOBAHUE T€HETUUECKOM CBS3M MEXy BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

packpblBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTEJIBHBIX  pEaKkUud  MOCPEACTBOM
COCTaBJICHHsI 3JIEKTPOHHOTO OajlaHCca ATUX peaKIuii;

IIPOrHO3UPOBaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXXHOCTH
IIPOTEKAHNS XMMUYECKUX MPEBPAILEHUN B PAa3JINYHBIX YCIOBUSAX;

BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JOJIO
XMMUYECKOr0 3JIeMeHTa 1o (opMysie COEJUHEHHUs, MAacCOBYIO JOJII0 BEIeCTBa B pPacTBOPE,
IIPOBOAMTDH PAcUEThI [0 YPAaBHEHHIO XUMUYECKOM peaKuy;

co0Jro1aTh paBUia MOJIb30BAHUSA XUMHUUECKOM MOCy10i U 1abopaTOpHBIM 000pyI0BaHUEM,
a Takke IMpaBuiia OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLMUSMH I10 BBIIOJHEHHUIO
71a00paTOPHBIX XUMHYECKUX OIBITOB M0 MOJYYEHHIO U COOMPAHUIO Tra3000pa3HBIX BELIECTB
(amMmaka M yrieKucioro rasa);

IIPOBOAMUTH PEAaKLIMM, IOATBEPKAAIOIINE KAaYEeCTBEHHBIM COCTAaB pa3JIMYHBIX BELIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPUAOPOMUA-, HOAMA-, KapOoHaT-, ¢ocdar-, cHUIUKaT-,
cyibdar-, TUIPOKCUA-UOHBI, KATHOHBI aMMOHUS U MOHBI U3yUYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE
B BOJIHBIX PacTBOpax HEOPraHUUECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEPALIMM MBICIUTENBHON [EATENbHOCTH — aHAIM3 M CHUHTE3,
CpaBHEHHE, 0000IlleHne, CUCTEeMATHU3alllio, BbISBICHHWE MPUYMHHO-CIEACTBEHHBIX CBSI3eU — IUId
W3Y4YEHHsI CBOWMCTB BEIECTB U XUMHYECKHX PEAKLUM, ECTECTBEHHO-HAYYHBIE METO/BI ITO3HAHUSA —
HabJt0/IeHne, U3MEPEHNE, MOJIEIIMPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICICHHBII).

TEMATHNYECKOE INTAHUPOBAHUE

8 KJIACC
KomnuecTBo vacoB
KonTtp
No HaunmeHnoBanue pasznenoB U TeM onpHBl | IIpakt  ON€KTpoHHBIE  (UHM(POBBIC)
n/m MpOrpaMMbI 1]“3006 e yeckue @ O0Opa3oBaTeNbHBIE PECYPCHI

pabor | paboThI
BI

Paznen 1. IlepBoHayaibHbIe XUMHAYECKUE TTOHITUS

Xumuss ~ —  BaxHasg  o0iacth
11 €CTeCTBO3HAHUS M NPAKTUYECKOH 5 0 2
JeSITeTbHOCTH YeJIOBEKa

1.2 BemectBa 1 XxuMHuuecKkue peakuu 15 1 0

Hroro mo pazueny 20

bubnnoreka HOK
https://m.edsoo.ru/7f41837c

bubnmoreka HOK
https://m.edsoo.ru/7f41837c



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

Pa3nen 2. BaxHeliue npeacTaBUTENN HEOPTaHUYECKUX BELIECTB

21 Boznyx. Kucmopon. Ilonstue 00 5 0 0 bubnuoreka [HOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonpopoa.llonsitue o kucimorax u 8 0 1 bubanoreka HOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boma. PactBopel. Ilonstue 00 5 1 1 bubanoreka LHOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChl HEOPTraHUYECKUX 11 1 1 bubnmnoreka HOK
COeAMHEHU I https://m.edsoo.ru/7f41837c
Hroro mo pazaeny 30

Paznen 3. Ilepuonuueckuit 3axkoH u Ilepuogmye
MenneneeBa. CTpoeHHEe aTOMOB. XUMUYECKAsI CBSI3b.

CKasg cucremMa XHUMHUYECCKHX JJICMCHTOB I[ .
OKHCIUTEITBHO-BOCCTAHOBUTEIIHLHEIC pCaKkuuu

[Tepuoanueckuii 3aKOH 51
31 Ilepuonuueckas cHUCTEMA 7 0 0 bubnuoreka LHOK
' XuMHA4Yeckux  snementos [l W. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aroma
32 Xumuyeckasi cBsizb. OKHUCIUTEIBHO- 8 1 0 bubnuoreka HOK
' BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo0.ru/7f41837c
bubnuoTeka HOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYHECTBO YACOB IIO 68 4 5
I[TPOTPAMME
9 KIIACC
KonnuecTBo yacos ONeKTPOHHbIE
No HanmeHnoBanue pas3nenoB u (dpoBsie)
I/ TeM MPOTrpaMMBbl Beer | KonTponbher | IlpakTidecku o0pasoBaTeybHbIC
0 € padoThI € paboThI pecypeeI
Paznen 1. BemecTBo M XUMHYECKHE PEAKITAN
[ToBTOpenue u yriryOiaeHue bubnuoreka [HOK
1.1  3HaHWIl OCHOBHBIX pa3eioB b5 0 https://m.edsoo.ru/7f41a
Kypca 8 Kkiacca 636
OcHOBHBIC bubnuoreka LHOK
1.2 | 3aKOHOMEpPHOCTH 4 0 0 https://m.edsoo.ru/7f41a
XUMUYECKUX PEeaKui 636
DNEKTPOIUTHYECKAS bubnuoreka [HOK
1.3  aumcconmarusi. Xumudeckue 8 1 https://m.edsoo.ru/7f41la
peaxkuuu B pacTBOpPax 636
Hroro no pazneny 17
Paznen 2. HemeTaiuibl 1 X COEAMHEHUS
2.1  OOmas XapakTepucTUKa 4 0 1 ‘ bubanoreka IHOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/7f4la
VIIA-rpynnsl. ['ajgorenst 636
Obmas XapaKTepUCTHKA EubmoTexa IIOK
2. | XumMHTecKEX DJICMCHTOB | g https://m.edsoo.ru/7f41a
VIA-rpynnel. Cepa u €€ 636
COCITMHEHUS
Oo6mas XapaKTePUCTHKA EubmoTexa [IOK
2.3  ywmeckux DJIEMEITTOB 7 https://m.edsoo.ru/7f41a
VA-rpynmel. A3ot, ¢ochop 636
U UX COCTMHEHUS
Ob6mas XapaKTepUCTHKA
XUMHYECKHUX AJIEMEHTOB bubmorexa LIOK
2.4 8 https://m.edsoo.ru/7f4la
IVA-rpynnel. VYrimepoxn wu 636
KPEMHUI U UX COEAMHEHUS
Hroro no pazueny 25
Paznen 3. MeTauibl ¥ UX COETUHEHUS
bubnuoTeka [HOK
3.1 | OO6mue cBoiicTBa MeTa/UIOB 4 https://m.edsoo.ru/7f4la
636
Baxneiimne MeTauibl U UX bubmorexa LTOK
3.2 16 https://m.edsoo.ru/7f41la
COEIMHEHUS 636
Hroro no paznery 20
Paznen 4. Xumus u okpy»karomas cpeaa
BemectBa 1 Marepuanisl B bubmorexa LHOK
4.1 3 https://m.edsoo.ru/7f41a
JKU3HU YeTIOBEeKa 636
Hroro mo pasneny 3
bubnmmoteka [HOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBILIEE KOJIMYECTBO YACOB 68
I10 ITPOT'PAMME

I[TIOYPOYHOE ITNTAHMPOBAHUME

8 KJIACC

Ne i/t

Tema ypoxka

[IpakTnueckue
paboTsl

Hpe;[MeT XxuMuH. Poab XMMHU B ’)KM3HHU YelIOBEKa. Teja u BelecTa

IlonsTre o0 MeTOgax MO3HAHUS B XUMHHU

ITpaktuyeckas pabora Ne 1 «IIpaBuia paGoThl B 1a00OpaTopuu U MPUEMBI

oOparieHus ¢ JJabopaTopHBIM 000PYAOBAHUEM)

UwucTteie BemecTBa u cMecH. CiocoOBI pasziesieHus: cMecei

g B~ W DN

[Ipaktrueckas pabora Ne 2 «Paszmenenue cmeceil (Ha mpUMeEpe OYUCTKH

MIOBApPEHHOM COJIN )»



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

ATOMBI U MOJIEKYJIBI

XHUMHUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) XUMHUYECKHUX 3JIEMEHTOB

[IpocTble U CIIOXKHBIE BELIECTBA

©O© 0 N o

ATOMHO-MOJIEKYJISIPHOE YUEeHUE
3aKkOH  TMOCTOSHCTBA COCTaBa  BeHIECTB. XHUMUYecKas ¢opMmyia.

10 BajieHTHOCTh aTOMOB XMMHUECKHX 3JIEMEHTOB

11 OtHocuTenbHas atToMHasi Mmacca. OTHOCHUTEIIbHASI MOJIEKYJISIpHAs Macca

12 MaccoBas J10Jisi XMMUUYECKOTO 3JIEMEHTA B COSAMHEHU U

13 KosmmuectBo BemecrBa. Mousb. Mousipaas Macca

14 DU3NYECKUE U XUMUYECKUE SBJICHUSA. XUMUYECKasl peaKius

15 [Ipu3Haky U ycaoBHs MPOTEKAHUSI XUMHUYECKUX PEaKIIHii

16 3aKOH COXpaHEHHs MAacChl BelIeCTB. XMMHUYECKHE YPABHEHUS

17 BBI‘II/ICJ'{GHI/I}I KOJIMYECTBA, MAcChl BEILECTBA M0 YPABHEHUSIM XMMHUYECKUX
peakiuit

18 Krnaccupukanus XUMUYECKHMX peakuuid (COCTUHEHUS, PA3JIOKCHHUS,
3aMeIIeHHs, OOMeHa)

19 M. B. JlomoHOCOB o yuéHblii-sHIMKIoneaucT. OO0oOmeHne u
CHUCTEMaTHU3aIUsl 3HAHUM

20 Kontposbnas padota Nel no teme «BeliecTBa 1 XUMHUYECKHUE PEAKIIHI

21 Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopox — »sneMeHT u
npocroe BeuiecTBo. O30H

29 dusnyueckue M XMMUYECKHE CBOWMCTBA KUCIOpoAa (peakiMH OKHCIICHHUS,
ropenue). [lonarue o0 okcumax

23 CrocoObl TONMy4YeHUsl KHUCIOpoAa B Ja0OpPaTopu M MPOMBIIIIIEHHOCTH.
[IpumeHeHne kucnopoaa

24 TennoBoil 3pPexT XUMHUYECKON peakluy, MOHITHE O TEPMOXUMUYECKOM
YPaBHEHUH, IK30- U SHAOTEPMUUYECKUX PEAKIUAX

o5 TormBo (HedTh, yronp M MeraH). 3arpsi3HEHHE BO3/yXa, CHOCOOBI €ro
MPEAOTBPAICHUS

26 [IpakTuueckas pa§0Ta Ne 3 mo Teme «Ilonydenue u cobupanue KUCIOpoaa,
M3Yy4YEHHUE €ro CBOMCTBY

27 Bonopoa — snemMeHT u npocroe BemecTBo. Haxoxnenue B npupoje

28 dusnyueckre ¥ XMMUUECKHE CBOMCTBA Boiopoia. [Ipumenenne Bogopoaa

29 [ToHsiITHE O KUCTIOTAX U COJIAX

30 Crroco0BI IOJTYYEHHUS BOJOPOa B JTAOOPATOPHH

31 [IpakTnueckas pa(VSOTa Ne 4 o teme «Ilomydyenune u cobupanue Bogopoaa,
M3Yy4YEHHUE €ro CBOMCTBY

32 Mossipablii 00bE€M ra3oB. 3aK0H ABOTaIPO

33 Brruucnenuss o0béMa, KonmMdYecTBa BEIIECTBA ra3a IO €ro H3BECTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

34 Brruucnenuss 00bEMOB ra30B MO ypaBHEHHIO PEAKLMM HAa OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUH Ta30B

35 dusnyeckre 1 XUMHUYECKHAE CBOICTBA BOIBI

36 CocraB ocHoBanui. [TonsiTue 00 MHAUKATOpaX




BOI[a KakK paCTBOPHUTCIIb. HaCLIIJ_IeHHLIe U HCHACBIIICHHBIC PACTBOPBLI.

37 MaccoBast 107151 BellecTBa B pacTBOpe

38 HpaKTI/mFCKa}E paborta UNQ 5 o Teme. «ITpuroroBiieHue pacTBOPOB C
oIpeeIEHHON MacCOBOM J0JI€l paCTBOPEHHOI'O BEILLIECTBAY

39 KonTponpHas padorta Ne2 mo Teme «Kucnopon. Bomopoa. Bogay»

40 Oxkcuipl: cocTaB, KjIacCU(UKAIUsI, HOMEHKIIATypa

a1 [lonyyeHne ¥ XUMHUYECKHE CBOMCTBAa KHUCIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

42 OcHoBaHHUs: COCTaB, KJIacCHU(UKAIIHSI, HOMCHKJIATYpPa

43 [TonydyeHue 1 XMMHYECKHUE CBOMCTBA OCHOBAHUI

44 Kucnotsl: cocras, kiaccudukaius, HOMEHKIATypa

45 [TonydyeHne 1 XUMHYECKHUE CBOMCTBA KUCTIOT

16 COJ'IUI/I (cpenHue): HOMEHKIATypa, CHOCOOBI TMOJY4YEHUS, XUMUYECKUE
CBOICTBa

47 [IpakTnueckast padbota Ne 6. PemieHne s3KkCiepuMEHTANIbHBIX 33/1a4 110 TEME
«OCHOBHBIE KJIACChl HEOPTAHUUECKUX COSAMHEHUI»

48 ['eneTnyeckas CBSI3b MEXKAY KJIaCCAMHU HEOPTaHUUECKUX COSAMHEHHIA

49 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI

50 KOHTpOJ‘ILHEI'}'I pabora Ne3 mo Teme "OCHOBHBIE KIIACChl HEOPTaHUYECKUX
COCIMHEHUI

51 [lepBpie MOMBITKU KiIaccU(UKAIMM XUMHUYECKUX 31eMeHTOB. [loHsitHe o
TPYIIax CXOAHBIX AJIEMEHTOB

52 [lepnonnueckut 3axkoH u Ilepuonmueckas cucreMa XUMHYECKHUX
aneMeHToB /1. 1. Menneneesa

53 [Ieproapl, Tpynmnsl, MOATPYIIIBI

54 Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3oTonsl

55 CtpoeHure SJEKTPOHHBIX 000704YeK aToMOB 31eMeHToB [lepuoamueckoit
cuctemsl /[. . MeneneeBa

56 XapakTepucTUKa XMMHYECKOTO dJeMEHTa II0 €ro IOJOXKEHHI0 B
[Tepuoanueckoit cucreme /. 1. Menaeneesa

57 3nauenue [lepuoauyeckoro 3akoHa st pa3BUTHs HAYKH U pakTuku. . W.
MeHeneeB — y4€HbIU, IEAAror U rpakJlaHuH

58 PezepBHblil ypok. O60011IeHre 1 cucTemMaTu3aius 3HaHui / Beepoccuiickas
IpoBepoyHas pabora

59 KonTponbnas padora Ne4 o teme «CtpoeHue aroma. XUMHUYECKask CBSI3b)»
/ Beepoccuiickas mpoBepouHasi paboTa

60 DIEeKTPOOTPULIATETbHOCTh ATOMOB XUMUYECKHUX AJIEMEHTOB

61 HNonHnas xumuyeckas CBs3b

62 KoBasieHTHast moJisipHasi XUMUYECKasi CBSI3b

63 KoBasienTHast HeNoJsipHAs XUMHUYECKas CBSI3b

64 CreneHb OKHCIICHUS

65 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH

66 OxucanTenu 1 BOCCTAaHOBUTEIU

67 PesepBHbIii  ypok. OO000IIEeHHME ¥ CHCTEMAaTH3alldus 3HAHUKW TI0 TeMe




«Ctpoenne atToMa. XMUMHUYECKasl CBS3bY

68

PesepBHbIil ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHHA

OBLIEE KOJIMYECTBO YACOB II1O ITPOITPAMME: 68




9 KJIACC

Ne i/ Tema ypoka [IpakTnueckue
paboThI

1 [lepuonuueckuii  3akoH. Ilepronuueckas cHCTEMa  XHMHYECKHUX
aneMmeHToB /1. . Meneneena

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX
TpEX MEPHUOIOB

3 Krnaccudukanys u HOMEHKIIaTypa HEOPTaHUYECKUX BEIECTB

4 Buibl XuMudecko CBSA3HM U TUIIBI KPUCTAITMUYECKUX PEHIETOK

5 Kontponbnas pabora Nel mo teme «IloBropeHue u yriyOneHue 3HaAHUI
OCHOBHBIX Pa3/IeJIoB Kypca 8 kiacca»

6 Krnaccudukanus XuMHUECKUX peakluii 0 pa3IMYHbIM IPU3HAKaM

7 [TonsTre 0 cKOpPOCTH XUMHUYECKON peakiuu. [IoHATHE O TOMOTE€HHBIX U
TETEPOreHHBIX PEaKLIUsIX

8 [TonsiTHE O XMMUYECKOM paBHOBECUU. DAKTOPBI, BIHSIOLINE HA CKOPOCTh
XUMHYECKON peaklMy U TOJI0KEHNE XUMUYECKOTO PAaBHOBECHS

9 OKHCINTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

10 Teopust snekrponutudeckor aucconuanuu. CunbHble U cia0bie
AJEKTPOJIUTHI

11 HonHble ypaBHEHHS peaKIui

12 XuMudeckue CBOI‘/'I(\)JTBa KHCIIOT U OCHOBAaHUU B CBETE IMpeACTaBICHUI 00
ANEKTPOIIUTUYECKON TUCCOLMALIUU

13 XUMUYECKUE CB(zﬁCTBa collei B  CBET€ IMpEACTaBICHUN 00
ANEKTPOJIUTUYECKOM TUCCOLIUAIIUU

14 [TonsTHE O THIPOSIU3E COICH

15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI

16 ITpaktryeckas padota Ne 1. «Pemienne skciepuMeHTaIbHBIX 3a/1a4» 1

17 KonTponbnast pabora Ne2 mo teme «DneKTpOIUTHYECKAs IUCCOLMALMS.
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»

18 OO0mas xapakTepUCTHKa TaloreHOB. XHUMHUYECKHE CBOWCTBA Ha MpHMeEpe
XJiopa

19 Xnoposogopoa. CoisiHas KHCIOTa, XUMUYECKHE CBOICTBa, MOJIy4YeHUE,
MIPUMEHEHHE

20 HpaKTquCISaH pfl6OTa Ne 2 mo teme «llonmyyeHue COJIIHOW KHUCIOTHI, 1
n3y4eHue e€ CBOMCTB»

21 Brruucnenuss mo ypaBHEHHSIM XMMHYECKUX PEAKIMM, €CIH OAUH U3
peareHToB J1aH B U30BITKE

22 OOm1ast xapakTepucTHKa 31eMeHToB VIA-rpynisl

23 AnnotponHsle Moaudukanuu cepbl. HaxoxxaeHue cepsl U €€ COeqMHEHHH
B IIpUpO/ie. XMMHUYECKHE CBOMCTBA CEPBI

24 CepoBojiopoJi, cTpoeHHe, PU3NIECKUe U XMMUYECKHE CBOWCTBA

o5 Oxcunsl cepbl. CepHasi KUCTOTa, (PU3NIECKUE U XMMHUYECKHUE CBOWMCTBA,
MIPUMEHEHHE
XUMUYECKHE peaklMM, JeKallle B OCHOBE IPOMBIIUIEHHOIO Crocoba

26 IIOJIyYE€HUsI CEPHOM KHUCIIOTHI. XMUMHYECKOE 3arpsA3HEHHE OKpYXKarolleu
Cpebl COEIMHEHUSIMU CEPhI

27 BrrunciieHne MaccoBO 1071 BbIXOAa MPOIYKTa PEAKIIMHU

o8 Oomas XapaKTEPUCTUKA JJIEMEHTOB VA-rpynmnsl. A3sor,
pacnpocTpaHeHue B pupoe, pusndeckre U XMMHYECKHUe CBOMCTBa

29 AMMUak, ero (Qu3MYeCKMe W XUMHUYECKHE CBOMCTBA, MOIYYCHHE H




MIpUMEHEHNE

[Tpaktrueckas padota Ne 3 mo teme «Ilomydyenne ammuaka, U3ydeHHUE €ro

30 o
CBOHCTBY»

31 A3OTHast KHCIOTa, € PU3NUeCcKue U XMMUYECKHE CBOWCTBA
Vcnonp3oBaHne HUTPATOB M COJIEH aMMOHHS B Kau€CTBE MHHEPAIbHBIX

32 ynoOpeHuii.  XUMHYECKOE  3arpsA3HCHHE  OKPYXKAWIIEH  Ccpeabl
COCAMHEHUSIMH a30Ta

33 docdop. OKCI/II[U dochopa (V) u dochopHas kucnora, GuznyecKue U
XMUMHYECKHE CBOICTBA, MOJIyYeHHE

34 Ucnons3oBanue ¢QochaTtoB B KauecTBE MUHEPATBHBIX yIOOpEHUI.
3arpsizHeHue NpupoIHOi cpelibl pochaTtamu

35 yrnuepoz[, pacnpocTpaHeHue B Mpupoae, (U3MYECKUEe U XHUMUYECKUE
CBOHCTBa

36 Oxcunpl  yriepoja, HX (uU3MUECKHe W XUMHUYECKHE CBOMWCTBA.
DKoJoru4eckue npooIeMbl, CBsI3aHHbIE ¢ OKcHIoM yriiepoa (IV)

37 VYrosbHast KUCHOTA U €€ Con

38 [Ipaktuyeckass pabora Ne 4 mo teme "[lomyueHue yriaekucioro rasa.
KagecTBenHas peaxiysi Ha KapOOHAT-HOH"

39 [lepBoHauanbHbIe TOHATHS 00 OPraHMYECKHWX BEIIECTBAX Kak o
COEIMHEHUSIX yIiepoaa

40 Kpemnunii u ero coequHeHus

a1 [IpakTuueckast pabora Ne 5. PemieHue skcnepHMEHTaNbHBIX 33Jad IO
TeMe «BakHel11e HeMeTauIbl U UX COSMHEHUSD)

42 Kontponbnas pabora Ne3 mo Teme «BaxHeilline HeMeTalslbl U UX
COCIMHEHUS»
OOmiast XapakTepUCTUKAa XHUMHUYECKHUX OJEMEHTOB — METaJUIOB.

43 Mertannudeckasi CBA3b U MeETAJUIMUECKas KpHUCTAJUTMUECKas pereTka.
@dusnuecKue CBOCTBa METAJIIOB

44 XUMHYeCKHe CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKUM s HAPSKEHHUH
METaJIJIOB
O6mme cmocoOsl moydeHusi MertamwioB. CruiaBel. Beruucienust mo

45 YpaBHEHUSAM XUMUYECKUX PEAKIINI, €CIM OJUH U3 PEareHTOB COICPKUT
MIPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB

47 II{emouyHbIe METAIIITBI

48 Oxcupl U TUJIPOKCHIBI HATPUSI U Kalust

49 [I{enmouHO3eMeNbHBIC METAIIIBI — KAJIBIIMK U MarHui

50 Baxaenmme coeTMHEHNS KBTS

51 O06001IeHre U cucTeMaTH3allvs 3HaHUN

52 JXe€cTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

53 HpaKTI/I‘{eCK”aﬂ pabora Ne 6 mo Teme "XKEcTKoCTh BOABI U METOJBI €€
yCTpaHEHUs

54 AtoMuHUI

55 AmM@oTepHbIe CBOMCTBA OKCHA M THIPOKCHIA

56 XKeneso

57 Oxcunsl, Tuapokcu bl U conu xenesa (1) u xenesa (I11)

58 O06001IeHre U cucTeMaTU3alus 3HaHU!

59 [IpakTnueckass pabora Ne 7. PemieHue 3KCHEpUMEHTANbHBIX 3a7ad IO
TeMe «BakHelre MeTaiibl U UX COETUHEHUS

60 Bolunicnenusi mo ypaBHEHHMSM XHMMHMYECKHUX pEaKIUil, €clii OJUH U3




peareHToB JaH B H30BITKE WIH COACPKUT MPHUMECH. BpraucieHus
MacCOBOW JI0JIM BBIX0J1a MIPOIYKTa PEAKIIHU

61 O06001IeHNe U cHCTeMaTU3alus 3HAHUN

62 KontponpHast pabora Ned mo Tteme «BakHeimne MeTaulbl W UX
COCIMHEHUS»

63 BemiecTBa 1 MaTepualibl B TOBCETHEBHOM JKU3HU YEIOBEKA

64 XUMHUECKOE 3arpsi3HEHUE OKPYIKAIOIICH Cpe/Ibl

65 Poiib XUMUH B pellICHUH YKOJIOTHYECKUX MPOOIIeM

66 PesepBHbIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIA

67 PesepBHbIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHMA

68 PesepBHbIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHMA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 102 7

B ¢enepanpHBIX W pernoHAJIBHBIX HPOIEAypax OLEHKH KayecTBa OOpa3OBaHHs HCIOIb3YETCs
nepeueHb (KoaudukaTop) pacrpeneieHHbIX MO0 KjaccaM MpOBEpsSieMbIX TpeOOBaHMI K pe3ysbTaTaM
OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUS M AJIEMEHTOB
COJIEp>KaHUS IO XUMHUH.

[IpoBepsiembie TpeOoBaHMS K pe3ylibTaTaM OCBOCHHsI OCHOBHOM 00pa3oBaTelbHON MporpamMmsl (8

KJ1acc)

Kox [IpoBepsieMble TpeaAMETHBIE pe3yibTaThl OCBOECHHS OCHOBHOM 0Opa3oBaTeilbHOU

MIPOBEPSIEMOT0 | IPOrpaMMBbl OCHOBHOT'O OOIIIET0 00pa3oBaHus

pe3yJibrarta

1 [To Teme: "llepBoHauanbHbIe XUMUYECKUE TTOHATHS"

11 PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUECKHUI
AJIEMEHT, MPOCTOE€ BEUIECTBO, CJOXKHOE BEHIECTBO, CMeCh (OAHOpPOJHAs U
HEOJHOPO/IHASI), BAJIEHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHash Macca, MaccoBas JA0JNs XUMHYECKOIO
DIIEMEHTAa B COCAMHEHHH, MOJISIPHBIM 00BhEM, XUMUYECKasi peakius, KiacCupuKanus
peakuuii: peaklUHd COEAMHEHHS, pEeakLUUU pa3joKEHUs, pEeaKuu 3aMelIeHMs,
peakuuu oOMeHa, 9K30- U SHAOTEpPMHUUECKUE PEaKIMH, TEIUIoBoH 3(dekT peakiuw,
pacTBoOp, MaccoBas J0JIs BellecTBa (MPOIEHTHAsI KOHLIEHTPALIKsl) B PaCTBOpPE

1.2 WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHSATUUA U MPUMEHATH 3TU
MOHSATUS MIPU ONMCAHUM BEIIECTB U MX MPEBPAIICHUI

1.3 UCIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIUKY JUIsI COCTaBieHUs (OpMyJ BeELIECTB U
YpPaBHEHUN XUMHUUYECKUX PEAKIUH

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HHs, 3aKOHa ABOTajpo

1.5 OTIpeNieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCMHEHUSX

1.6 KJIACCU(UIIMPOBATh XUMUYECKHE peakuuu (M0 YHCIy M COCTaBy y4YacTBYIONIMX B
peaKkIuy BEIIEeCTB, M0 TEIIOBOMY 3 (DEKTY)

1.7 BBIUHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB

1.8 BBIYUCIISITH MACCOBYIO JIOJII0 XMMHUYECKOT0 3JIEMEeHTa 10 (GopMyJie COeTMHEHNS,

1.9 BBIUNCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE




1.10

NPUMEHSTh €CTECTBEHHO-HAay4HbIE METOJbl MO3HAaHUS - HaOJIOJeHHEe, U3MEpEeHHe,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIN )

[To Teme: "BaxHneline npeacTaBUTENN HEOPTAHUYECKUX BELIECTB"

PacCKpbeIBATb CMBICI OCHOBHBIX XHMHYCCKHUX MMOHSATHH: OKCHJ, KHCJIOTa, OCHOBAHMHC,
COJIb

2.2

OTIPECIIATh MPUHAMICIKHOCTh BEIIECTB K ONPEACICHHOMY KIIACCY COSAMHEHHH TI0
dbopmynam

2.3

KJ'IaCCI/I(bI/II_II/I];)OBaTB HCOPIraHN4YCCKUEC BEIICCTBA

2.4

XapaKTepu3oBaTh (OMMCHIBATH) OOIIME XMMHUYECKHE CBOMICTBAa BELIECTB pa3IMYHbIX
KJIACCOB, IOATBEpXKIasi ONMCAaHUE IMPUMEPAMHU  MOJIEKYJSIPHBIX  YPaBHEHMMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI

2.5

IMIPOIrHO3UPOBATH CBOICTBa BCIICCTB B 3aBMCHMMOCTH OT HMX Ka4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTHU IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B Pa3JIMYHLIX YCIIOBUAX

2.6

CJIeZIOBaTh MpaBUJaM TIOJB30BAHUS XHMHUYECKOH TMOCYIOM H J1abOpaTOpHBIM
o0opyZOoBaHUEM, a TaKXKe IMpaBWiIaM OOpallleHHs C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMH IO BBIITOJIHEHUIO JJAOOPATOPHBIX XUMHUUECKHUX OIBITOB 110 IOJYyYEHUIO
U COOMpaHHIO0 Ta3000pa3HBIX BELIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB €  ONPEACICHHOM MacCOBOM JIOJIEM PAcTBOPEHHOIO  BENIECTBA,
IUIAHUPOBaTh W MPOBOAUTH XWUMHUYECKHE HKCIIEPUMEHTHI [0 PacClO3HABAHUIO
pPacTBOPOB MIENOYEH M KHUCIOT C MOMOIIBIO MHIUKATOPOB (JTakMmyc, ¢eHondranen,
METHIJIOPAHXK U JIPYTHE)

IMPOBOANTL PACUYCTLI 110 YPABHCHUIO XUMHYECKOU pCaKuu

ITo Tteme: "llepuommueckuid 3axkoH U llepuoguyeckas cucreMa XHUMHUYECKHX
anementoB  J[.M. Menneneea. CrtpoeHue aTomoB. XHUMHYECKas  CBS3b.
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH"

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XHUMHWYCCKUX TTOHATHH: AApO aroma, SHGKTpOHHBIfI
clioit aToMa, aTOMHas 0p6I/ITaJ'IL, paanuyc aromMa, XUMHYCCKasd CBA3b, IOJIIpHAA U
HCMOJIsIpHAad KOBAJICHTHAA CBA3b, JJICKTPOOTPHULATCIBHOCTH, HMOHHAA CBA3b, HOH,
KaTHuOH, aHHMOH, CTCIICHb OKUCJICHUA

3.2

I(J'IaCCI/I(l)I/IHI/IpOBaTB XUMHNUYCCKHUEC JJICMCHTEI

3.3

OMHUCBHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoauueckoil cucTeMsl
XUMHYECKHX 3JIEMEHTOB: pa3inyarh NOHATHA '"TWaBHasg moArpynmna (A-rpymnmna)" u
"mo6oynast noarpynmna (b-rpynmna)", "mansie" u "Gonbiime" nepruoabt

3.4

packpsiBaTh cMbIch Ilepuonnueckoro 3akona .M. MenzaeneeBa: 1eMOHCTPUPOBATh
MMOHUMaHUE TEPUOJNYECKONM 3aBUCUMOCTH CBOMCTB XHUMHYECKHX AJIEMEHTOB OT HX
nonoxxeHus B [lepuonnueckon cucreme

3.5

COOTHOCHTb 00O3Ha4eHus, KOTopble umerorcs B Tabiuue "llepuonuueckas cucrema
xuMuueckux a3neMmeHTtoB JI.MI. MeHnneneeBa" ¢ 4YMCIOBBIMH XapaKTEPUCTHUKAMHU
CTPOEHHUSI aTOMOB XHMHYECKUX D3JIEMEHTOB (COCTaB W 3apsja sjupa, olliee YHcio
9JIEKTPOHOB U PACHPEIEIICHUE UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

OnpeacIATb CTCIICHb OKUCIICHUSA 3JICMCHTOB B 6I/IHapHI)IX COCINMHCHUAX

3.7

OTpeeNATh BUJ XUMHUYECKOW CBs3M (KOBaJ€HTHas W HOHHAs) B HEOPTaHUYECKUX




COCAUMHECHUAX

IIpoBepsieMble 2IEMEHTHI coaepkaHusl (8 Kiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponb XMMUM B JKU3HM 4YeloBeka. XUMHUS B CUCTeMe Hayk. Tena u
BelecTBa. Gu3nueckue CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE BEILIECTB

1.2

[TonsiTrie 0 MeTO/Iax MO3HAHUS B XUMUHU. YncThie BemecTBa u cMecu. CriocoObl pa3aeneHus
cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 371eMeHThl. CUMBOJIBI XMMUYECKUX 3J1eMeHTOB. [IpocTbie
U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

Xumnueckas Gopmyina. BaJeHTHOCTP aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH TOCTOSIHCTBA
cocraBa BelecTs. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs macca.
MaccoBast 1011 XMMHUYECKOIO JIEMEHTa B COCMHCHUH

1.5

KommuectBo BemectBa. Mosb. MossipHas Macca. B3anMocCBs3b KOJIMYECTBA, MACCHI M YUCIA
CTPYKTYPHBIX €IMHUII BellecTBa. PacueTsl Mo hopmysiaM XMMUYECKUX COCTMHCHHUM

1.6

O®uznyeckue U XUMHUYECKUE SIBICHUA. XHUMHUYECKas pEaKUUs U €€ MPU3HAKU. 3aKOH
COXpaHEHHsS MacChl BeUIeCTB. XHMMHYECKHE ypaBHEeHWs. Kiraccupukamus XUMHUYECKHX
peakiuii (COeIMHEHNUs, PA3I0KEHU, 3aMeIeHHs], 0OMeHa)

1.7

XHUMUYECKUHN IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJ10H, ¢ mpaBuiaMu paboThl B
nabopaTopuyd W IpueMamMH oOpalleHus: ¢ J1abopaTOpHbIM O0OpYIOBAHUEM, M3Y4YEHHUE U
onucaHue (U3MUECKUX CBOMCTB OOpa3lOB HEOPraHWYECKHMX BELIECTB, HaONI0/IEHNE
¢u3nueckux (IUIaBICHHE BOCKA, TasHUE JibJla, pAaCTUpAaHUE caxapa B CTYIKe, KUIEHHE U
KOHJEHCAlLlUg BOJbI) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKAIMBAHHE METHOW IPOBOJIOKH,
B3aUMOJICIICTBHE MeJla C KHUCIOTOM) SIBIEHMH, HaAOIIOAEHHWE M ONHMCAaHUE INPU3HAKOB
MPOTEKaHNsI XUMUYECKUX peakluil (pa3inokeHne caxapa, B3auMOJIEHCTBUE CEPHON KUCIIOTHI
¢ xyopuaoM Oapus, paznoxkeHue ruapokcuaa menu (II) npu HarpeBanuu, B3auMoieHCTBHE
kene3a ¢ pactBopoM conu menu (1), uzyuenue cnocoboB pazaeneHus: cMecei (C moMOIIbI0
MarHuTa, (uiIbTpOBaHUE, BBINApUBAHHWE, IUCTWUIALMSA, Xpomarorpadus), HpoBeIeHUE
OUMCTKHA TIOBAPEHHOW COJIM, HAOMIOJEHHE W ONUCAHUE PE3yJbTAaTOB IMPOBEJICHHS OIBITA,
WUIIOCTPUPYIOLIETO  3aKOH  COXPaHEHUs  MAacChl, CO3JaHHE MOJEIEH  MOJEKYJ
(ILIapOCTEePKHEBBIX)

Baxueriye npencTaBuTen HEOPraHMYECKUX BEIIECTB

Bo3nyx - cmech razoB. CoctaB Bo3ayxa. Kuciopon - 3J€MEHT W MPOCTOE BEMIECTBO.
Haxoxnenue kuciaopoga B TpHpoje, (PU3MUECKHE M XUMHYECKHE CBOICTBa (peakuuu
ropenusi). Oxcunapl. Ilpumenenue xucinopona. CnocoObl MOTy4YEHHS KHUCIOpoJda B
JabopaTopud W TOpOMbIIIEHHOCTH. KpyroBopor kuciaopoga B mpupone. O30H -
AJTOTPOINHASI MOAU(PHUKAIUS KUCIOPOaa

2.2

TemoBoit 3ddexT XUMUYECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
OHAOTEPMUYECKUE peakluu. TONIMBO: yrojib MU METaH. 3arps3HEHHUE BO3/yXa, YCUIICHHE
apHUKOBOTO 3P QeKTa, pa3pyLUIeHHe 030HOBOTO €05

2.3

Bogopon - anemeHT 1 npocroe BemiecTBo. HaxoxaeHue Boopoaa B npupoje, pusnueckue
U XUMHUYECKHE CBOICTBA, MPUMEHEHHUE, CrIocOo0bI moiyyeHus. Kucnorsl u conu




2.4

MoutsipHbIii 00beM Ta30B. PacdeTsl M0 XUMHYECKUM YpaBHEHHUSM

2.5

®usnyeckue cBoMcTBa BOAbl. Bojga kak pactBoputTenb. PactBopbl. HackieHHele u
HEHACBIIICHHbIE pacTBOPhI. PacTBOpUMOCTH BeliecTB B BoAe. MaccoBasi 10J1s1 BEIIECTBA B
pacTBope. XuMHYEeCKHEe cBoMcTBA BOIbl. OcHOBaHUs. PoJb pacTBOPOB B MPUPOJIC U B )KU3HU
yesioBeka. KpyroBopot Bojbl B npupojie. 3arpsi3HeHre TPUpOIHBIX Boa. OXpaHa U OUKCTKA
MIPUPOTHBIX BOJ

2.6

Knaccudukamuss Heopranmueckux coeauHeHud. Oxcunsl. Knaccudukanms OKCHIOB:
cojeoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(OTepHbIE) M  HECcoJeoOpasyroIue.
Homenknatypa okcumoB. Pusnyeckne M XHUMUYECKHE CBOWCTBa OKCHIOB. llomyuenue
OKCHJIOB

2.7

OcHoBanus. Kraccudukanus OCHOBaHMN: WIETIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBaHui. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHue
OCHOBaHUI

2.8

Kucnotsl. Knaccudukanus kucnor. Homenkiatypa kucior. dusznyeckue U XUMHUYECKHE
cBoMcTBa KUCHOT. P akruBHocTH MeTtaiioB H.H. bekerosa. [Tonyuyenue kucior

2.9

Comu. Homenknartypa coiseid. @usznueckue M XMMHUYECKHE cBoiicTBa cojei. [lomydenue
coJseit

2.10

I'eneTnyeckas cBs3b MCXKAY KilaCCaMU HCOPTaHUYICCKUX COCJIMHEHU I
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XVUMUYECKUN OSKCIEPUMEHT: KAauyeCTBEHHOE OIpe/elIeHHe COJEp)KaHUs KHUCIOpoAa B
BO3JyXe, IOJIy4eHHe, coOMpaHHe, pAaCllO3HABaHUWE M M3YyUYEHUE CBOWCTB KUCIOPOJA,
HaOIO/ICHUE B3aMMOJICHCTBHUS BEUIECTB C KHCIOPOJAOM U YCJIOBHUS BO3HUKHOBEHHUS U
MPEKpaIeHUs] TOpeHus (TmoXkapa), O3HAKOMIICHHE ¢ 00pa3llaMyd OKCHIIOB U ONHCAHHE HX
CBOIICTB, MOJIy4eHUE, COOMPAHUE, PaCllO3HABAHUE U U3yUYEHHE CBOMCTB BOIOpOAa (TOpeHue),
B3auMojieiicTBue Bojopoaa ¢ okcugom wmeau  (II)  (Bo3MOkHO — HCHOJIB30BaHUE
BUJICOMATEPHAIIOB), HaOIIOCHHE 00pa3lloB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEN pPAaCTBOPEHHUsSI BEIIECTB C PA3JIMYHONW PACTBOPUMOCTBHIO, TMPUTOTOBJICHUE
pPacTBOPOB C OMpENeTIeHHOW MacCOBOM JoJiell pacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE
BOJIbI C METAJJIaMU (HaTpUEM M KajbI[eM) (BO3MOXKHO HUCITIOJIb30BAHKUE BUIEOMATEPHAIIOB),
OTpefieieHue PAacTBOPOB KHCIOT M IIENOYEH C MOMOIIBI0 WHIUKATOPOB, HCCIEIOBAaHUE
00pa3IoB HEOPTAaHMYECKUX BEIIECTB PA3TUYHBIX KJIACCOB, HAOIIOICHNE U3MEHEHHUS OKPACKH
WHAUKATOPOB B paCTBOpAX KUCIOT U IIEI0Yel, n3ydeHue B3aumoeiicTBus okcuaa meau (1)
C PaCTBOPOM CEPHOM KHCIIOTHI, KHCIIOT C METaJUIaMH, PEaKIui HeHTpaTu3aIliu, MOJIyIeHHe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeTaljia JPYrMM U3 pacTBOpa COJIH,
pelIeHne SKCIePUMEHTAIBHBIX 337a4 1Mo Teme "BakHelmme Kiaacchl HEOPTaHHMYECKUX
coelMHeHuI"

Ilepuonuueckuii 3akoH u llepuoamyeckas cucrema Xumudeckux a3nemeHtos /JI.U.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBI3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

3.1

[TepBble MOMBITKH KIacCU(DUKALUN XUMUUYECKUX 3JIeMEeHTOB. [loHATHE O Tpymmax CXOJIHBIX
9JIEMEHTOB (IIEJIOYHbIE W ULIEJIOYHO3EMEJIbHbIE METasUIbl, TaJlOT€Hbl, WHEPTHBIE Ta3bl).
DJeMeHTBI, KOTOpbIe 00pa3yIoT aM(poTepHbIE OKCUIBI M THIPOKCUIBI

3.2

Ilepuonuueckuii  3akoH. llepuoamyeckas cucremMa xuMuueckux dsemeHtos .M.
MenneneeBa. Koporkonepuoanas u amuHHonepuoaHas Gopmsl [leproanyeckoil cuctemsl
xumuueckux sneMeHtoB .M. MenneneeBa. Ilepuoasl u rpynnbl. DU3NUECKUN CMBICIT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIINBI dJIEMEHTA

3.3

Crpoenue aromoB. CocTtaB aToMHBIX sifiep. M3oTonsl. DnekTpoHbl. CTpoeHne 3JIEKTPOHHBIX




ob6osouek aTomMoB TepBbIX 20 xuMHUeckux 3JeMeHTOB llepmommyeckoit cucrtemsl JI.H.
MenneneeBa. XapakTepUCTHKAa XMMHYECKOTO 3JIEMEHTAa IO €ro IOJIOKEHUI0 B
ITepuoauueckoii cucreme .M. Menaeneena

3.4 3aKOHOMEPHOCTH M3MEHEHMs pajuyca aTOMOB XMMHYECKHX JIEMEHTOB, METANINYECKUX U
HEMETAJUIMYECKHUX CBOMCTB I10 Irpynnam u nepuojam. 3Hauenue Ileproguueckoro 3akoHa u
[Tepuonuyeckoil cuCTeMbl XMMUUYECKHX 3JIEMEHTOB Ul PAa3BUTUSA HayKu M mpakTtuku. .M.
MeHieneeB - y4eHblil U IpakIaHuH

3.5 Xumuyeckas CBS3b. KoBasieHTHas (monsipHas u HEIOJIIpHas) CBS3b.
DIEeKTPOOTPULIATEIBHOCTh XUMUYECKHX 3JIEMEHTOB. loHHAas CcBsI3b

3.6 Crenenb okucnenus. OKUCINTENbHO-BOCCTAHOBUTENIbHBIE peakuuu. [Ipouecchl okucaeHus
1 BOCCTaHOBJICHUA. OKHUCIUTENN U BOCCTAHOBUTEIIN

3.7 XUMHUECKUH HKCHEPUMEHT: H3y4YeHHE OO0pa3lloB BEIIECTB METAUIOB U HEMETaJlIoB,
B3aMMOJICICTBUE THMJIPOKCHJA LMHKAa C pacTBOpaMH KHCIOT M LIEJIOYEH, IPOBEICHUE
OMBITOB, WJUIIOCTPUPYIOUIMX TPUMEPbl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEaKLUI
(ropeHue, peakuu pas3ioKeHUsl, COETUHEHU)

[TpoBepsiembie TpeOOBaHMS K pe3ysIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTebHOM porpaMMsl (9
KJ1ace)

Kox [IpoBepsiemble NpeAMETHBIE pE3yJbTaThl OCBOEHUS OCHOBHOW 00pa3oBaTeilbHOU
IIPOBEPAEMOrO | IPOrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus

pe3yabTara

1 [To Teme: "BemecTBo 1 xumuyeckas peakuus"

11 pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHSTHI: pacTBOp, 3JIEKTPOJIMTHI,

HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOIMAlLMS, PEaKIMH MOHHOTO OOMEHa,
KaTajau3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAaKIUU,  OKHUCIHUTEIb, BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTPOINHUs, aM(POTEPHOCTh, XUMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJulMyecKas), KpUCTaJuIM4yecKas peleTKa, CIUIaBBbl,
CKOPOCTh XUMHUYECKOW PEaKLIUH

1.2 HUIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYCCKHX MOHATHH U IMPUMCHATH OTHU
IMOHATHS IPU OIIMCAHUU BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3 COCTaBJIATh YPABHEHHUS JIEKTPOITUTUYECKON TUCCOIMALIAN KUCIIOT, IIEIOYEH U COJIEH,
MOJIHBIE U COKpAIICHHBIEC YPaBHEHUS peaKluii HOHHOTO 0OMeHa

14 pacKkpbiBaTh CYIIHOCTb OKHCJIIHUTCIBHO-BOCCTAHOBUTCIBHBIX peaKI_II/Iﬁ MmoCcpeaACTBOM
COCTAaBJICHHSA 3JICKTPOHHOT'O OajaHca 3TUX peaxunﬁ

1.5 MPOBOAMTDH PacUeThl M0 YPABHEHUIO XUMUYECKON peaKkIuu
2 ITo temam: "HemeTaiunbel 1 ux coequHeHus" u "MeTayuisl 1 BX coequHeHus"”
2.1 XapaKTepu30BaTh (OMHUCHIBaTh) 0OIME U cHelupUYecKHe XUMUYECKHE CBOWCTBA

IMPOCTBIX U CJIOXHBIX BCHICCTB, MMOATBCPKAAA OIIMCAHUC MMPUMEPAMU MOJICKYJIAPHBIX
N NOHHBIX ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUUYCCKHUX peaKHI/Iﬁ

2.2 COCTaBJISITh YPABHEHMS PEAKIUM, MOATBEPKAAONINX CYIIECTBOBAHUE T'€HETHYECKOU
CBSI3U MEXY BELIECTBAMH PA3JIMYHBIX KJIACCOB




2.3

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOCHHSA, BO3MOXXHOCTHU
IIPOTEKaHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBUIX

2.4

CIeIOBaTh IMpaBWJIaM TIOJb30BaHUS XUMHUYECKOW TIOCYOH U J1abopaTOPHBIM
0o0OpyI0OBaHHEM, a TaK)Ke NpaBuUiIaM OOpAIlICHHs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMH IO BBITOJIHEHUIO TA0OPATOPHBIX XUMHUYECKHUX OIBITOB 110 TIOTYyYEHUTIO
1 COOMPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIICKUCIIOTO Ta3a)

2.5

IPOBOJHUTH PEAKIIUH, MOJTBEPKIAIOIINE KaUeCTBCHHBII COCTAB Pa3JINYHBIX BEIICCTB!
pacrio3HaBaTh ONBITHBIM IIyTeM XJIOpUA-, OpoMua-, MoAua-, KapOoHar-, Qocdar-,
CHJIMKAaT-, Cyib(daT-, THAPOKCHI-WOHBI, KAaTHOHBI aMMOHHsS, HOHBI H3y4YCHHBIX
METaJIJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPIraHUYECKUX BEIICCTB

ITo Teme: "Xumus u okpyskaromas cpeaa”

PAaCKpPbIBATh CMBICJI OCHOBHBLIX XHUMHYCCKHX TTOHSATUH: HI[K BCIIICCTBA, KOPpO3uUsd
MCTAJIJIOB

3.2

MIPUMEHSATh OCHOBHBIE ONEPALlMH MBICIUTEIIBHON JEATEIIbHOCTH - aHAJIU3 U CHUHTE3,
cpaBHeHHEe, OOOOIIEHHWE, CHCTEMAaTHU3allii0, BBIABICHUE IPUYMHHO-CIICICTBEHHBIX
CBSI3€M - JUIS M3YYEHHS] CBOMCTB BEIIECTB M XMMHUUYECKHUX PEAKIMil; €CTECTBEHHO-
HAy4YyHbIE METOABl TO3HAHHWS - HaOmIOJAeHHe, W3MEepeHue, MOJIEIUPOBaHHE,
AKCIEPUMEHT (peajbHbI U MBICICHHBIN)

[IpoBepsiembie 31eMeHTHI coaepkanus (9 kiacc)

Kon

[TpoBepsieMblii AIEMEHT COJIep>KaHus

1

BemiecTBo u Xumuueckas pCaKnusi. HOBTOpeHI/Ie

11

Ilepuonuueckuii  3akoH. llepuoamyeckas cucremMa xumuueckux dsemeHtos .M.
MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOMCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAJIUs, KaJIbLUUSI U UX COCIUHEHUN B COOTBETCTBHM C
MOJI0KEHUEM AJIEMEHTOB B [leproanyeckoil cucteMe U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BellecTBa: BUAbl XWMHUUYECKOW CBSI3M. THUIBI KpPUCTAUIMUYECKUX PEUIETOK,
3aBHCUMOCTh CBOMCTB BEILIECTBA OT THUIMA KPUCTALIMYECKON PEHIETKH M BUAA XUMHUYECKON
cBs3u. Knaccudukanus u HOMEHKIATypa HEOPraHMYEeCKHX BeIIeCTB (MEXIyHapoAHAs WU
TpUBHAJIbHASA). XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjaccam
HEOPraHWYECKUX COCIMHEHUN, TEHETUUECKasl CBA3b HEOPIraHUYECKUX BELIECTB

13

Knaccugukanus XuMHYECKUX peakiui MO pa3IUyHbIM NMpU3HAKaM (10 YUCIY M COCTaBy
Y4acTBYIOUIMX B PEaKIMM BELIECTB, MO TEIIOBOMY 3((EKTy, MO M3MEHEHHUIO CTeleHen
OKHCIICHUSI XUMHUYECKUX JIEMEHTOB, TI0 00PaTUMOCTH, TI0 YYaCTHIO KaTajau3aTopa). JK30- U
SHJIOTEPMHUUYECKHE PEAKLINH, TEPMOXHMHUYECKHE YypaBHeHMs. IloHstme o ckopoctn
XUMUYECKON PEaKLUU

1.4

[TousTue 00 06paTI/IMLIX )51 H606paTI/IMBIX XUMHUYCCKUX PCAKIHAX. IloHsiTHE O TOMOI€HHBIX U
TCTCPOTCHHBIX PCAKIUAX. ITousiTHE 0 XMMHYECKOM PaBHOBCCHHU. q)aKTOpBI, BIIMAKOINNUE Ha
CKOpPOCThb XUMHYECKOMN PCaKnn U MOJIOKCHUC XUMUYICCKOTO PaBHOBCCH A

1.5

OKHCTUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, DSJICKTPOHHBIA OalaHC OKUCIHTEIhHO-
BOCCTAHOBUTEIBbHOU peakun. CocraBienue YpaBHEHUH OKHUCITUTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKIIUI C HCIIOb30BAHUEM METO/Ia DIIEKTPOHHOTO OanaHca

1.6

Teopust 37IEKTPOIUTHYECKON IUCCOLMALMU. ODJIEKTPOJUTHI U HEIEKTpoauThl. KaTtnonsl,




aHUOHBI. MeXaHnM3M AMCCOLMALMK BEIIECTB C PA3NIMYHBIMA BUJAMU XUMHUYECKOU CBS3H.
Crenenp nucconmanuu. CunbHble W cialble AJIEKTPOIMTHI. Peakunu MOHHOrO oOMeHa.
VYcioBusl NpOTEKaHWs] PEAKUMi HOHHOro OOMEHa, IOJHBIE M COKpAIEHHbIE HOHHbBIE
ypaBHeHHs peakiuidi. CBOWCTBa KUCIIOT, OCHOBaHHMN M COJICH B CBETE MpEACTaBICHUI 00
JNEKTPONIMTHYECKON aucconuanuu. KauecTBeHHble peakuuu Ha HOHBL lloHATHE O
TUAPOIIU3E COJIEU

1.7

XUMHUYECKUH HKCHEPUMEHT: O3HAKOMIJIGHHE C MOJCISIMH KPHUCTAIIMUYECKUX PEIIETOK
HEOPraHMYECKNX BEUIECTB - METAUIOB M HeMeTauloB (Tpadura M anmasa), CIOKHBIX
BEIIECTB (XJIOpHJA HATPHs); UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKOW pPEaKIiH
OT BO3JEHCTBUS PA3IMYHBIX (PAKTOPOB; HMCCIIEAOBAHUE 3JICKTPONPOBOJAHOCTH PACTBOPOB
BEILIECTB, NpoIecca AUCCOLUALNN KUCIOT, IIEN0oYed U colel (BO3MOXKHO HCIIOIb30BaHHE
BU/ICOMATEPHAJIOB); TPOBEACHHE ONBITOB, WUIIOCTPUPYIOIINX IPU3HAKK HPOTEKAHMS
peakuuii MOHHOTO OOMeHa (0Opa3oBaHME OCajKa, BBIIEICHUE Ta3a, 0Opa3oBaHHE BOJIbI);
OIBITOB, WJUTIOCTPUPYIOIIMX HPUMEPHl  OKHCIMTEIFHO-BOCCTAHOBUTEIBHBIX  PEAKLIU
(ropeHue, peakliuu pa3oKEHHsI, COeTUHEHNS); PACIIO3HABAHNE HEOPTaHMYECKUX BEILIECTB C
HIOMOIIBIO KaYeCTBEHHBIX PEAKIMI Ha MOHBI; PEIICHHE KCIICPUMEHTAIBHBIX 3a/1a4

Hewmerannsl 1 uX cCOeAMHEHUS

OO6mass xapaktepuctuka rajgoreHoB. OCOOEHHOCTH CTPOCHHS AaTOMOB, XapaKTepHbIE
creniean okucieHus. CTpoeHHe W (PU3MUYECKHE CBOMCTBA MPOCTHIX BEHIECTB - TaJIOTCHOB.
XvMHYeCcKUe CBOMCTBAa Ha MpuUMepe Xjopa (B3auMOJEUCTBUE C METaslaMU, HEMETaJUIaMH,
mienoyamu). Xisopoojopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOICTBa, IOIy4YEHHE,
npuMmeHnenue. JleiicTBue xjopa M XJOPOBOJOpOJa Ha OpraHu3M 4eloBeka. Baxueilmue
XJIOPUBI U UX HAXOXKIACHHUE B IPUPOJIC

2.2

OO6mass xapaktepuctuka d1eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTeneHn okucieHus. CTpoeHne u pu3ndeckue cBOMCTBA MPOCTHIX BELIECTB -
KHCTIOpOJIa U Cephbl. AJUIOTPONHBIE MOAM(UKAIMKM KHCIOPOAAa U Cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOOPOJI, CTpoeHHe, PU3MUECKHE U XUMUYECKHUe cBOMCTBA. OKCHUIIBI
Cepbl Kak TMPEJICTAaBUTENM KHCIOTHBIX OKcuAoB. CepHas Kucinora, Qusmdeckue u
XUMHUYECKHE CBOWCTBA (OOMIME Kak MPEACTaBHTENS Kiacca KUCIOT W CHEUupUUISCKUe).
XVUMHYECKUE PEaKIiy, JIeKAIIHe B OCHOBE MPOMBIIUIEHHOTO CIOco0a MOMyueHus: cepHon
KkucIOThL. [Ipumenenue. Conu CepHOW KUCTOTHI, KAUYECTBEHHAsI PEAKIMs Ha CyIb(aT-HOoH.
HaxoxneHue cepbl U ee COeAMHEHU B MPUPOJE. XUMUYECKOE 3arpsi3HEHUE OKpYKarolien
Cp€abpl COCAUMHCHHAMU CCPbI (KI/ICJ'IOTHI)IC AO0XKIHU, 3arps3HCHUC BO3AyXa U BOI[OGMOB),
CIOCOOBI €ro MpeAoTBPaIICHUS

2.3

OOmiast xapaktepucThka »3jeMeHTOB VA-rpynmnbel. OCOOEHHOCTHM CTpPOEHHsS AaTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHMs. A30T, paclpocTpaHeHHE B Ipupoje, (u3HuecKue u
XUMHUYeckre cBoicTBa. KpyroBopor asora B mpupoae. AMMHAK, ero Qusuueckue u
XUMHUYECKHE CBOWCTBA, MoJiyueHHe U mnpuMmeHeHue. Coiau aMMOHHUA, UX (U3NYECKUE U
XMMHYECKHE CBOMCTBA, MpuMeHeHue. KaduecTBeHHas peakiys Ha MOHbI aMMOHUS. A30THas
KHCJIOTa, €€ MoJlydyeHue, pu3ndyeckiue U XMMHYecKrue cBoicTBa (00IIMe Kak MpeacTaBUTENs]
KJlacca KUCIOT M cnerduueckue). Mcrnonb30BaHne HUTPATOB U COJICH aMMOHHUS B KauecTBE
MUHEPATBHBIX YI0OpeHH. XMMHUECKOe 3arps3HEHNE OKpY Karolleld Cpeabl COeTUHEHUIMU
a3zoTa (KMCIIOTHBIE 105K, 3arPsI3BHEHNE BO3/yXa, 1I0YBBI U BOJIOEMOB)

2.4

®ocdop, amnorponHble Moaudukanuu ¢ocdopa, puzndeckrue M XUMHUYECKHE CBOWMCTBA.
Okcua dochopa (V) um dochopHas kwuciora, puznyueckne W XHUMHYECKHE CBOWMCTBA,
nony4enue. McnonpzoBanue ¢pochaToB B KauecTBE MUHEPAIBHBIX YA00peHUN

2.5

OOmast xapakrepuctuka 31eMeHTOB I[VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble  CTENEHU  OKUCJIEHMS.  YIJIEepoJ,  aUIOTPONHbIE  MOAU(UKAINH,
pacrpocTpaHeHHe B TMpHpone, (u3MyeckMe U XUMHUYECKHE CBOicTBa. AncopOrus.




KpyroBsopot yrnepona B mpupone. Okcuubl yriepona, ux (uU3HUecKHe M XUMHYECKHE
CBOWCTBA, JICHCTBHE HA KUBbIE OPraHU3MbI, MOJYYCHHE U NPHUMEHEHHE. DKOJOTHYECKUE
npoOJeMbl, CBs3aHHBIE ¢ OkcuiaoM yriepoaa (IV); rumore3a 1o0anbHOTO MOTETUICHHS
KJIMMaTa; NapHUKOBBIA 3(@exr. VYrompHas KUCIOTa U €€ COlM, uX (usnueckue u
XUMHYECKHE CBOICTBa, MOJlydeHHWE W MpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-
uonbl. Mcmonb3oBanne kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEILCKOM
X0351CTBE

2.6

[TepBoHavanbHBIC TIOHATHS 00 OPraHMYECKHX BEIIECTBaX KAaK O COEAWHEHUAX YTiepoja
(MeTan, 3TaH, ATWJIECH, allETWIIEH, ATAHOJ, TJMUEPUH, YKCycHas kuciora). x coctaB u
XuMu4eckoe ctpoeHue. [loHsTHe O OMOJOTMYECKM Ba)KHBIX BEIECTBAX: KUpax, Oeikax,
YIJIEBOJAX - U UX POJIM B KM3HM 4YelloBeKa. MarepuaibHOE €JUHCTBO OPraHUYECKUX U
HEOPraHWYECKHX COCTMHCHUI

2.7

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJyYeHHE U IPUMEHEHHE.
Coenunaenus kpeMuus B mpupojge. OOmme mpencraBieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM  kucioTe. CHIMKAThl, HX HCIOJb30BaHME B  OBITY, MEAUIIMHE,
MPOMBIIUICHHOCTH. BakHeline CTpouTeIbHbIE MaTepuaibl: KEpaMHUKa, CTEKJIO, IIEMEHT,
0etoH, xene3o0eToH. [IpobieMbl 6€30MacHOr0 UCIONB30BAHUS CTPOUTENBHBIX MAaTEpUAIOB
B IIOBCEIHEBHOM )KU3HU

2.8

XVUMUYECKUN SKCIIEPUMEHT: HU3y4YeHHE O0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOM KHCIIOTBI; NMPOBE/ICHNUE KAUEeCTBEHHBIX peaKlUi Ha XJIOPUI-MOHBI U HaONIOJCHUE
NPU3HAKOB WX TMPOTEKAHHS; OIBITHI, OTpakarouue (pU3MUecKue M XUMHUYECKHUE CBOWCTBA
TaJIOTEHOB W WX COCAMHEHMH (BO3MOXKHO HCHOJb30BAaHHE  BHUAECOMATEPUAIIOB);
03HAKOMJICHHE ¢ 00pa3iaMu XJIOPUI0B (TAIOTEHUIOB); O3HAKOMIICHHE ¢ 00pa3iaMu Cephl U
ee COoeMHEHUsIMU (BO3MOXKHO HCITIOJIb30BaHME BHJIEOMATEPUANIOB); HAOIIOACHHUE Mpoliecca
o0yrauBaHusl caxapa IOJ JAEHCTBHMEM KOHILIEHTPUPOBAHHOW CEpPHOW KHCIIOTBI; U3y4EHHE
XUMHUYECKHX CBOMCTB pa30aBIIEHHOI CEpHOIl KUCIOTHI, MPOBEICHNE KAaUeCTBEHHOW peakluu
Ha cyib(aT-uoH U HaOII0JeHNe NMPU3HAKa €€ MPOTEKaHus; 03HAKOMJIEHHE ¢ (PU3NYECKUMU
cBoWicTBaMM  a30Ta, Qochopa U HMX COCIMHEHMH (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), oOpa3liaMu a30THBIX U (OChHOpHBIX yIOOpEeHUi; TMOIydYeHHE,
coOupaHue, paclo3HaBaHWE U HM3y4YCHHME CBOWCTB aMMMaKa; MPOBEACHHE KaueCTBEHHBIX
peakuuii Ha HWOH aMMOHHMS U (ochaT-MOH M H3YUYEHHE MPU3HAKOB HMX NPOTEKaHUS,
B3aMMOJICIICTBHE  KOHIIGHTPUPOBAHHOW  A30THOM  KHUCIOTBI C MeIbl0  (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPHANIOB); HU3YyYEHHE MOJENEH KpPUCTAINIMYECKUX PEIIETOK
anMasa, rpaguta, ¢QyJjulepeHa; O3HAaKOMIJIEHHE C IPOLIECCOM aJCcOpOLUU PacTBOPEHHBIX
BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMpPOTHBOras3a; MOJIy4eHUe, coOOMpaHue,
pacrio3HaBaHME M M3yYEHUE CBOMCTB YIJIEKMCIIOIO Tra3a; IPOBEJECHHUE KaueCTBEHHBIX
peakuuii Ha KapOOHAaT- M CWIMKAaT-MOHbl W M3yYEHUE MPU3HAKOB HUX MPOTEKAHHUS;
03HAaKOMJICHHE c IPOAYKIMEH CHJINKATHOMN IIPOMBIIIIIEHHOCTH; pelieHue
AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 Teme "BakHeilre HeMeTallIbl U UX COeTUHECHUS "

MeTamisl 1 uX COCIMHCHUA

OO01mas xapakTeprucTUKa XUMUIECKUX dJIEMEHTOB - METAJIOB HA OCHOBAHUU WX TOJIOKEHUS
B [lepuoanyeckoii cucreme xumuueckux sneMeHToB .M. MenaeneeBa u CTpoeHUsI aTOMOB.
Crpoenue MeramuioB. Merayuinueckas CBS3b U METAJUIMYECKasi KpUCTAJUIMUECKasi pelieTka.
DIIEKTPOXUMUYECKUH PsiJl HAIPSKEHU METAJIIOB

3.2

duznyeckue U XUMHUYECKHE CBOWCTBAa MeTauioB. OOIue crnocoObl MOMyYeHUs METaJuIoB.
[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CHOCOOBI 3alIUTHI MX OT KOppo3uu. CIuTaBbl
(cTanb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U MIPOMBIIIIIEHHOCTH

3.3

[Ilenounbie MeTaIUTBL: TTOJOXKEHUE B [lepuoanyeckoil cucteMe Xxumuieckux snemeHTon J1.1.
MenzeneeBa; CTpOEHUE UX aTOMOB; HaXOXKJICHUE B mpupoje. PU3HUECKHEe U XUMUUYECKUE




cBOMcTBa (Ha mpuMmepe HaTtpus W Kamus). OKCHABl W THUAPOKCHABI HATPUS M KaJusl.
[IprMeHeH e ETOYHBIX METAIUIOB U UX COCIMHEHUIN

3.4 [IlenoyHoO3eMENBHBIE METAIUIBI MATHUM U KaJIbLUU: 1T0J0XKeHUE B Ilepuoanueckoi cucreme
XuMH4ecKkux aneMeHToB /.M. MeHneneeBa; CTpoeHUE UX aTOMOB; HaXOXKJICHUE B IPUPOIE.
du3nyeckie W XUMHYECKHE CBOMCTBA Maruwsa W Kalbliusg. BakHeHiime coeauHEeHUS
KaJIbIHs (OKCHI, THAPOKCH/I, COJHN). JKECTKOCTh BOABI U CITIOCOOBI €€ YCTpaHEHUS

3.5 Amomunuii: nonoxenue B Ilepuomnueckoit cucreme Xxumudeckux syemeHToB J[.U.
MeHieneeBa; CTpoeHUE aTroMa; HaxoxkjaeHwe B mnpupoje. Dusmyeckue U XUMHUYECKUE
CBOMCTBA aTtOMUHUSA. AMGBOTEpPHBIC CBOMCTBA OKCHJIA U THAPOKCHIA aTFOMUHHS

3.6 Keneso: momoxkenune B llepmoamueckoit cucrteme xumuyeckux odnementos JI.U.
MeHnpeneeBa; CTpOCHHUE aTOMa; HAXOXKIACHHE B mpupojae. DPU3NYCCKUE U XHUMHUYCCKHE
cBoMcTBa xene3za. Oxcuawl, ruapokcuasl u conu xene3a (1) m xenesa (III), ux cocras,
CBOICTBA M MOJIyYCHHE

3.7 XVUMUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C oOpa3laMd METa/lIOB M CIUIaBOB, HX
(GU3HYECKUMHU CBOMCTBAMH; W3YYCHHE PE3yJbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO
HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHAA KajbIUs U
HATpUs C BOJOH (BO3MOXKHO HCITOJIb30BAHHWE BHJICOMATEPUAIIOB); HCCICIOBAHUE CBONCTB
JKECTKOM BOJBI; Ipollecca TOPEHUs >keie3a B KHUCIOpojAe (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB); MPU3HAKOB IMPOTCKAHWS KAYECTBEHHBIX pPEaKIMid HAa WOHBI (MarHus,
KaJIbIIMS, aIFOMUHUSA, ITMHKA, xkene3a (I1) u sxenesa (I1I), meau (I1); HaGnroaeHUE U ONMCAaHUE
MPOIIECCOB OKpAIIMBAHUS IUTAMCHW WOHAMU HATpHUs, KaIUS W KalibIus (BO3MOXHO
UCIIONIb30BaHUE BUJCOMATEPHUAJIOB); HCCIeA0BaHWE aM(OTEPHBIX CBONCTB THIIPOKCH]IA
ATIOMUHUS ¥ TUAPOKCHAA IIMHKA, pEIICHHE OJKCICPUMCHTAIBHBIX 3a7ad 10 TeMe
"Ba)kHeime MeTaiuibl 1 UX COeIUHEHU"

4 XUMHUS U OKpYyXKaromias cpena

4.1 Hosrlie MaTepuajibl U TCXHOJOI'MU. BemecrBa u MaTepuajibl B MMOBCEAHEBHON KU3HU
YelnoBeKa. XUMHS U 310pPOBBE. be3omacHoe HCIIONB30BaHHWE BEIIECTB M XHMMHYSCKHX
peaKHI/Iﬁ B 6BITy. HepBa;I nmomMouib Mpu XUMHYCCKUX 0KOraX U OTPABJICHUAX

4.2 OCHOBBI JKOJOTMYECKONH TI'PaMOTHOCTU. XHMHYECKOE 3arpsA3HEHHE OKpPYXKAroIIeW Cpersbl
I[TAK. Ponp XuMHMHM B peLIEHUH 3KOJOTHYEeCKHX mpodseM. IlpupogHble UCTOYHUKU
yIJI€BOAOPOAOB (YyroJib, MPUPOAHBIA Ta3, HEPTH), MPOAYKTHI UX MEpepabOTKH, UX pPOJib B
OBITY U IPOMBIIIJIEHHOCTH

4.3 XUMHYECKUN SKCIIEPUMEHT: U3yUeHHE OOpa3I0B MaTepUaoB (CTEKIJIO, CTIIaBbl METaJUIOB,
MOJIMMEPHBIEC MAaTEPUAIIHI)

Jlnst mpoBeneHHsT OCHOBHOTO TOCYJapCTBEHHOTO 3K3amMeHa o xumum (nanee - OI'D mo xumun)
UCIIOJIL3YETCS TepeveHb (KOANU(PUKATOP) MPOBEPSIEMBIX TPeOOBaHUI K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTebHON TPOTrpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUs U AJIEMEHTOB COJICPIKAHMS.

[Tposepsiembie Ha OI'D mo xumuu TpedOBaHUS
K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMbl
OCHOBHOTO 00I11eT0 00pa30BaHMs

Kog [TpoBepsiemble TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM 0a30BOTO YPOBHSI OCBOCHHUS
MIPOBEPSEMOTr0 | OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMbl OCHOBHOTO 00ILIero 00pa3oBaHMs Ha OCHOBE
TpeOoBaHus OrocC

1 IIpencrasnenue:




11

0 TI03HaBaeMOCTH SBJIEHUN MPHUPOAbI, TOHUMAaHUE OOBbEKTHUBHOW 3HAYUMOCTH OCHOB
XUMHUYECKOW HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHHUS, KOMIIOHEHTA
oOmieil KynbTypbl M TNPAaKTUYECKOW JEATENIbHOCTH YelIOBeKa B  YCJIOBMSIX
COBPEMEHHOTO OOIIEeCTBa; MOHMMAHUE MECTa XUMHUU CPEIU JAPYTUX €CTECTBEHHBIX
HayK

1.2

0 Hay4HBIX MCTOAax IIO3HAHHs, B TOM YHCJIC SKCIICPUMCHTAJIIBHBIX U TCOPETUUCCKUX
MCTOHAax HCCICAOBAaHUA BCHICCTB MW H3YUYCHUA XHUMHUYCCKHUX peaKum”I; YMCHUC
HCII0JBb30BaTh MOACIIN OJIsA 00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccuoHaNbHON ASITENILHOCTH, CBA3AHHBIX C XUMHUEH 1 COBPEMEHHBIMU
TCXHOJIOIusIMHU, OCHOBAHHBIMHU Ha OJOCTHXKCHHUAX XUMHYECKOU HAayKH, 4YTO IO3BOJIUT
oOydJalomuMcsi  paccMaTpuBaTh  XUMHUI0O  Kak  chepy  cBoed  Oynyuei
npo(ecCHOHANTLHOM JIEATeIPHOCTH U CHeNaTh OCO3HAHHBIA BBIOOD XHMHH Kak
poUIBLHOTO MpeIMeTa MpHU Mepexo/ie Ha YPOBEHb CpeIHEro o0IIero oopa3oBaHus

Bnanenne cucreMod XHMMHMYECKMX 3HAHUW W YMEHHE IIPUMEHATh CHUCTEMY
XUMHYECKHUX 3HAaHUH, KOTOpasl BKJIIOYAET:

2.1

BO)XHEHIINE XMMHYECKHE T[OHSATHUA: XUMHUYECKUH »JJIEMEHT, aToM, MOJeKyJa,
BEIIECTBO, MPOCTOE M CII0)KHOE BELIECTBO, OJHOPOJHAs U HEOJHOPOJHAs CMECh,
OTHOCHUTEJIbHBIE aTOMHAsi U MOJIEKYJIIpHAs MaccChl, KOJIMYECTBO BEILECTBA, MOJb,
MOJIIpHasi Macca, MOJIAPHBIM 00beM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJb (CPEeaHs),
XUMHYECKasl peakuus, pPeakUud COEAUHEHUS, PpEeakUuu pPa3JIoKeHHs, peaKkiuu
3aMeIICHUs, pEaKIui 0OMeHa, TETUIOBON YPPEKT peaKiiu, IK30- U SHIOTEPMHUYECKHE
peaklMu, pacTBOpP, MAacCOBas J0JI XUMUYECKOTO 3JI€MEHTa B COEIMHEHUH, MacCOBast
JI0JIs1 U TIPOLIEHTHAsl KOHLEHTPALUs BEIIECTBA B pacTBOPE, PO aTOMa, 3JIEKTPOHHBIH
CJIO aToMa, aTOMHasi opOUTalb, paAuyC aToMa, BAJIEHTHOCTb, CTENEHb OKHCICHMS,
XUMHUECKAsl CBS3b, JIEKTPOOTPULIATEIBHOCTD, IOJISIPHASL M HENOJISIpHAsi KOBAJICHTHASI
CBSI3b, MOHHAs CBsI3b, METAIJIMUECKas CBS3b, KPUCTAIJIMUECKas pelleTka (aToMHasd,
MOHHAsl, METaJUINYeCcKasi, MOJIEKYJsIpHasi), WOH, KaTUOH, AHWOH, OJJIEKTPOJIUT U
HEDJICKTPOJIUT, JJEKTPOJIUTHUYECKAs JUCCOLMALUSA, peaklMd HOHHOro oOMeHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU, OKUCIUTEIh M BOCCTAHOBUTEID,
OKHCIICHHE U BOCCTAHOBJIEHUE, JIEKTPOJIM3, XUMUUECKOE paBHOBECHE, 0OpaTUMbIe U
HEOOpaTUMbIE pEaKIMH, CKOPOCTh XHWMHUYECKOW peakiuu, Karamuzatop, [IJK,
KOPpO3Usl METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATalOINE 3aKOHbl XWMHH: 3aKOH COXPAaHEHMsSI MacChl, NEPUOJUYECKUN
3akoH JI.M1. MeHneneeBa, 3aK0H MOCTOSTHCTBA COCTaBa, 3aKOH ABOTaIpo

2.3

TCOpHUU XHUMHUHU: ATOMHO-MOJICKYJIApHasd TEOpUA, TCOpUA BJICKTpOHI/ITI/I‘IeCKOﬁ
Jucconuanuum

Bnagenue ocHoBaMu XUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIIICH:

YMEHHE MPaBUJILHO UCIIOJIb30BaTh M3yUYE€HHBIE BEIIECTBA M MaTepHalIbl (B TOM YHCIIE
MUHEpPAJIbHBIE YA00pEHUs, METAJUIBI U CIUIABbI, IPOIYKTHI MEPepabOTKU MPHUPOIHBIX
UCTOYHUKOB YIJIEBOJOPOJOB (YIJis, MPUPOAHOTO ra3a, He(pTH) B OBITY, CEIBCKOM
XO35ICTBE, HAa MPOU3BO/ICTBE U MOHUMAaHKE 3HAUEHUS KUPOB, OEJIKOB, YIJIEBOAOB IS
OpraHM3Ma 4eJOBEKa; YMEHHE IPOrHO3MPOBAaTh BIIMSHHUE BELIECTB M XUMHUYECKHX
MIPOLIECCOB HAa OPraHM3M YeJIOBEKa M OKPY’KaIOIIYI0 MPUPOIHYIO Cpeay

3.2

YMCHUEC MHTCIPHUPOBATE XWUMHYCCKUEC 3HAHUA CO 3HAHUAMU JOpPYTHUX y‘-Ie6HI)IX
npeamMcToOB

3.3

HAJIMYUE OMbITa pabOThl C PA3TMYHBIMH HMCTOYHHKAMH HH(DOpPMAMH IO XUMHUHU
(Hay4yHas ¥ Hay4yHO-TIOMYJISipHAsl JIUTEparypa, CIOBapu, CIPaBOYHUKU, UHTEPHET-




pecypcehl)

3.4 yMeHHE OOBEKTHBHO OILICHMBATh MH(OPMAIMIO O BEHICCTBAX, MX MPEBPAIMICHUSIX H
MPAKTUYECKOM TNPUMEHEHUH U YMEHHE WCIONb30BaTh €€ JJIs pelieHus y4eOHO-
MO03HABATEJIbHBIX 33724

4 Bnagenue ocHoBaMHM MOHSTUMHOTO amnmapara U CUMBOJMYECKOIO SI3bIKa XUMHH JJIs
cocraBieHUsT (POPMYJI HEOPTaHUYECKUX BEUIECTB, YPABHECHUN XUMUYECKUX PEaKIINN;
ocHoBamu XxuMudeckoil HomeHkIaTypbl (IUPAC u TpuBHaIBHOI)

) YMeHue OOBSCHATH CBsI3b NOJOXKEHUs 3MeMeHTa B llepmoamueckoil cucteme ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U
3apsa sAApa, oOlmiee YHCIO  DIEKTPOHOB), pAacIlpelesieHHeM AJIEKTPOHOB 10
SHEPreTUYEeCKUM YPOBHSIM aTOMOB NEPBBIX TPEX MEPHOJIOB, KallUs U KaIbIIHs

6 [IpencraBienue o MEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB
(pamuyc aroma, 3JIEKTPOOTPUIATEIBHOCTb), MPOCTBIX M CIOXHBIX BEHIECTB OT
MOJIOKEHHUS 37eMeHTOB B [lepuoanueckoil cucteme (B MasbIX MEpUOJaX U TIIABHBIX
MOJATPYIIax) ¥ 3JICKTPOHHOTO CTPOCHUS aTOMa

7 Ymenne kinaccuupoBarth:

7.1 XUMHYECKHE 3JIEMEHTHI

7.2 HEOpraHUYECKUE BEIIECTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue onpenensrs:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCICHUSI XUMUYECKUX FJIEMEHTOB, 3apsii HOHA

8.2 BUJI XUMHUYECKOU CBSI3U M TUI KPUCTAJUTMUECKON CTPYKTYPHI B COETUHEHUSX

8.3 XapakTep cpeibl B BOJAHBIX PAacTBOpax BEHIECTB (KUCIOT, OCHOBAHUH)

8.4 OKUCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHnue xapakTepu3oBath (pu3ndeckre U XMMUYECKHUEe CBOMCTBRA:

9.1 MPOCTBIX BeUIeCTB (KUCIOPOJ, O30H, BOJAOpPOXA, Tpadutr, aama3, KpEeMHUH, a30T,
dbocdop, cepa, XJI0p, HATPUM, KA, MAaTHUHN, KaJTbIIUNA, ATFOMAHUAN, KEJI€30)

9.2 CIOXHBIX BEIIECTB, B TOM 4YHCI€ HX BOJHBIX pacTBOpPOB (BOAa, aMMHAK,
XJIOPOBOJIOPO/, CEPOBOAOPOJI, OKCHUIBI M ruapokcuasl MertamoB I - IIA rpymnm,
amromunaus, meau (II), nunka, sxenesza (II u 1), okcuasr yraepoaa (I u IV), kpemuus
(IV), azota u docdopa (IIT u V), ceper (IV u VI), cepuncras, cepHasi, a30TUCTasl,
azoTHas1, pochopHas, yronpHasi, KpeMHHEBAsi KUCIIOTA U UX COJIN)

9.3 MPOTHO3MPOBATh M XapaKTepU30BaTh CBONCTBA BEIIECTB B 3aBUCUMOCTH OT HX
cocTaBa M CTPOCHHS, NPHMCHCHHWE BEIISCTB B 3aBHCHMOCTH OT WX CBOWCTB,
BO3MOXKHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPAIICHUI B PA3JIMUHBIX YCIOBHUIX

10 YMeHue CoCTaBISITh MOJIEKYJISIPHBIE M HOHHBIC YPaBHEHUS PEAKIIUil, B TOM YHUCIIE:

10.1 peakiuuii HOHHOTo OOMeHa

10.2 OKUCITUTENBHO-BOCCTAHOBUTENbHBIX PEAKIIHI




10.3

WUTIOCTPUPYIOIINX ~ XMMHUYECKHME  CBOMCTBA  M3Y4YEHHBIX  KJaccoB  (TpyImm)
HEOPTraHUYECKUX BELIECTB

10.4 MOJITBEPKTAIOIINX TCHETUYECKYIO B3aUMOCBSI3b MEXIy HUMU

11 YMenue BIYUCIATh (IPOBOIUTH PAcUeThl):

111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEIECTB, MacCOBYIO IOJIIO
XUMHUYECKOT0 3JIEMEHTA B COCTMHECHUHT

11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB

11.4 [0 YpaBHEHHUSIM XUMHUYECKUX PEAKIHMHA W HAXOAWUTh KOJIMYECTBO BEIIECTBA, 00BEM U
MaccCy peareHTOB WU MPOAYKTOB PEaKIIHH

12 Bnapnenue (3HaHue OCHOB):

12.1 OCHOBHBIMH METOJAaMH Hay4YHOTO MO3HaHUs (HaO01eHre, U3MEpeHne, IKCIIEPUMEHT,
MOJICIMPOBAHUE) TIPU M3YYCHUH BEIIECTB W XUMUYECKUX SIBIICHUW, YMEHHE
chopMyIUpoBaTh MPOOIEMY U MPEAJIOKUTH TyTH €€ PEIICHH

12.2 Oe3zomacHOil paboThl C XWMHUYECKHMMH BEIIECTBAMH, XHWMHUYECKOW TOCYJION W
1abopaTOPHBIM 000PYIOBAHUEM

12.3 npaBwiaMu  0e30omacHOro oOpallleHuss ¢  BEUIECTBAMH, HCIIOJIb3YeMbIMH B
MOBCEHEBHON J>KHU3HHM, NpaBUJIaMHU IOBEICHUSA B LEIAX COEPEKEHHS 3J0pPOBbS U
OKpYXaroIlel MpUpoOJHON cpenbl; MOHMMaHUe Bpeaa (OMacHOCTH) BO3ACWUCTBUSA HA
JKUBBIE  OpPraHu3Mbl  OMPEJEICHHBIX  BEIIECTB, CHOCOOOB  yMEHBIIEHUS W
MPEIOTBPALICHHS UX BPEIHOTO BO3ACHCTBUS

13 Hanuuue mnpakTHYecKuX HABBIKOB IUJIAHUPOBAHMSI W OCYIIECTBICHHS CIEAYIOUINX
XUMHUYECKHUX IKCTIEPUMEHTOB:

13.1 M3y4YeHHUe U onHrcaHue GU3NUECKUX CBOMCTB BEIIECTB; 0O3HAKOMIICHUE C (PU3UIECKUMU
U XUMHYECKUMHU SIBICHUSMH; OMBITHI, WUTFOCTPUPYIOIIUE NPU3HAKU MPOTEKAHUS
XUMUYECKHUX PEAKLIUN

13.2 U3y4YEeHHE CIIOCOOOB pa3zeNieHusl cMecei

13.3 MOJIydeHUE KHUCJIOPOJia M M3YYEHUE €r0 CBOMCTB; MOJIYYCHHE BOJOpPOJA U U3yUYCHUE
€ro CBOMCTB; MOJIy4YEHHE YIJIEKHCIIOrO Tra3a M W3YyYEHUE €ro CBOMCTB; MOJyYECHHE
aMMHaKa ¥ U3y4eHHE ero CBOMCTB

13.4 IIPUTOTOBJIEHUE PACTBOPOB C OIPEACICHHOW MAacCOBOW JI0JIEM PACTBOPEHHOTO
BEILECTBA

13.5 NpPUMEHEHHE WHAMKATOpPOB (JakMyca, MeTWIOpaHxka U ¢eHondTanenHa) s
ONpeJIeJICHUs] XapaKTepa Cpebl B pacCTBOPAaX KHUCIOT U IIeJI0UeH

13.6 UCCJIEI0BAHNE U ONMKMCAHUE CBOMCTB HEOPTaHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;
W3yYeHHWE B3aUMOJCHCTBUS KHCIOT C METaUlaMH, OKCHIAaMH  METaJUIOB,
pacTBOPUMBIMA U HEPACTBOPHUMBIMU  OCHOBAHMSIMH,  COJISIMH,  TOJY4YCHHE
HEpPaCTBOPUMBIX OCHOBAaHMM, BBITECHCHHME OJHOTO MeTajula JIPYTUM W3 pacTBOpa
COJIU; UCClIeZIoBaHHE aM()OTEPHBIX CBOMCTB TUAPOKCUIOB aTFOMUHUS U IIMHKA

13.7 pelieHrne  JKCIepUMEHTANbHBIX  3amad  1mo  TemaM: "OCHOBHBIE  KJIACChI

N,

HEOPraHWYECKUX COeNMHEHUU"; "DiekTposuTrndeckas auccoruanus'; "Baxueimme




HEMETaJIJIBI ¥ UX coequHeHus"; "BaxkHelmme MeTauibl 1 UX COeTMHEHUS "

13.8

XUMHUYECKHE SKCIEPUMEHTHI, WUIIOCTPUPYIOMIME TMPU3HAKU TMPOTEKaHMs peakiui
MOHHOTO 0OMEHA; KaueCTBEHHBIC PEaKIMK Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX
WOHBI: XJIOPUA-, OpOMU-, HOIUI-, cyibdar-, pocdar-, kapboHaT-, CUIIMKAT-aHHUOHBI,
TUAPOKCHUI-UOHBI, KATUOHBI AMMOHMS, MarHusi, KaJbllMs, aTIOMUHUSA, Kene3a (2+) u
xkenesa (3+), menu (2+), muHKA

14

YMenue:

141

NpEACTaBIATL PE3YJIbTATBI OSKCIICPUMCHTA B (bopMe BBIBOAOB, J0Ka3aTCJIbCTB,
Fpa(bI/IKOB n Ta6J'II/II_I W BBIABJIATH OMIIMPUYCCKHUE 3aKOHOMEPHOCTH

14.2

yCTaHaBJIMBATh CBSI3U MEX[Y PeajbHO HAOII0JaeMbIMU XUMUYECKUMU SIBJICHUSAMHU U
nporeccaMy, NPOUCXOMSAIIMMH B MaKpOo- W MHUKPOMHpPE, OOBACHATH MPUUYHHBEI
MHOI000pa3us BEeLECTB

HepequL QJIECMCHTOB COACPIKaHUs, IIPOBCPACMBbIX HAa OCHOBHOM
rocy1apCTBEHHOM 3K3aMCHEC 110 XUMHNU

Kog ITpoBepsieMblii 2IEMEHT COJEP/KaHUS

1 ITepBOoHa4YanbHbIE XUMUYECKHUE TOHATHS

11 YucTtsle BemecTBa U cMecu. Crioco0sl paziesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIBI. XMMHUYECKHE 31€MEHThI. CUMBOJIBI XUMUYECKUX 31€MEHTOB. IIpocThie
Y CJIOKHBIE BEIIECTBA.

1.3 Xummueckas popmya. BaneHTHOCTh aTOMOB XUMHUECKUX 371eMEHTOB. CTeNeHb OKUCICHUS

14 3aKOH IOCTOSHCTBA cocTaBa BemecTB. OTHocuTenbHas aToMHas Macca. OTHOCHTENbHas
MOJIEKYJIIpHas Macca. MaccoBas 10JIs1 XMMHYECKOTO 2JIEMEHTA B COEAMHEHU U

15 KonuyectBo BemectBa. Moabs. MomnspHass macca. Mossipabiii 00beM Ta3oB. B3auMocBsi3b
KOJIMYECTBA, MACChI U YMCIIA CTPYKTYPHBIX €IMHHUL BEIECTBA

1.6 dusnyeckue M XUMHUYECKUE SIBICHHA. XUMHMUYECKas pEaKUUs U €€ MPU3HAKU. 3aKOH
COXpaHEHUsI MACCHI BEIECTB. XNUMHUUYECKUE YPAaBHECHUS

2 Ilepnonnueckuit 3axkoH u Ilepumonmueckas cucreMa XHMHYECKMX 3ieMeHToB J[.M.
MenneneeBa. CTpoeHHE aTOMOB

2.1 Ilepponnueckuit  3akoH. Ilepumomuueckas cucremMa XUMHUYECKUX diemeHToB JIM.
MenneneeBa. [lepuoasl u rpymnmbsl. PU3NMUECKUI CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB
nepuoja U rpynimsl 2JIEMEHTa

2.2 Crpoenue atomoB. CocTtaB aTOMHBIX sziep. M3otonbl. DnekTpoHbl. CTpOeHUE dIEKTPOHHBIX
o0oyouek aToMoB mepBbIX 20 XuMuUeckux saeMeHToB llepuoamueckoit cuctemsr J[.U.
Menneneesa

2.3 3aKOHOMEPHOCTH B M3MEHEHUN CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPHOJOB,
Kaius, Kanblus (paadyca aTroMoB, ODJIEKTPOOTPHULATENILHOCTH, METAJUIMYECKHX |
HEMETAJUTMYECKHUX CBOICTB) M UX COEIMHEHUN B COOTBETCTBUHU C MOJIOXKEHHEM 3JIEMEHTOB B
Ilepuonnueckon cucTeMe U CTPOCHUEM X aTOMOB

3 CtpoeHue BemecTBa




3.1 XuMudeckas CBSI3b. KoBanentHas (monsipHas u HETIOJIsIpHAS ) CBSI3b.
DIEKTPOOTPUIIATEIEHOCTh XUMUYECKUX JIeMEeHTOB. loHHAas cBs3b. MeTamnueckas CBs3b

3.2 Tunel KPHUCTAUIMYECKUX PEUICTOK (aToMHasi, WOHHAs, METAJUTMYecKas), 3aBUCUMOCTb
CBOICTB BeIIECTBA OT THUIA KPUCTAJUINYECKON PEIIETKU U BUAA XUMUUYECKON CBS3H

4 Baxkneiiimue mnpeactaBuTeNM HEOPraHUYECKHX BellecTB. HemeTayuibl M MX COEIMHEHUS.
MeTasl ¥ UX COCTUHEHUS

4.1 Knaccudpukanms ©  HOMEHKJIATypa  HEOPraHWYECKUX  COCIMHEHUH:  OKCHJOB
(comeoOpasyrolue: OCHOBHBIE, KHCIOTHBIE, aMQOTEepHbIE) U HECOJICOOpa3yIOIIue;
OCHOBaHUM (IIEIOYM U HEPACTBOPUMBIE OCHOBAHMS); KUCIOT (KHCIOPOJCONEpKalIue U
OECKUCTOPOIHBIEC, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPETHUX U KUCIIBIX)

4.2 ®u3nyeckue U XMMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB-HEMETAJUIOB: BOJIOPOAA, XJOpa,
KHCIIOpO/1a, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3 Ou3nyeckue U XMMUYECKHUE CBOMCTBA MPOCTHIX BEIECTB-METAIJIOB: JIUTHS, HATPUS, KaJus,
MarHus ¥ KaJIbIUsl, ATFOMUAHUSA, Kelie3a. DICKTPOXUMHUYSCKUN PsIT HAPSDKEHUH METAIIIIOB

4.4 @u3nyeckue W XHMHYECKHE CBOMCTBAa BOJOPOJIHBIX COCOUHEHHN  HEMETAJUIOB:
XJIOPOBOOPOJIa, CEPOBOJOPO]IA, aMMHAKA

4.5 Ouznyeckue U XUMUYECKUE CBOMCTBAa OKcua0B HemetaluioB: cepsl (IV, VI), azora (1L, 1V,
V), docdopa (111, V), yrinepona (11, IV), kpemuust (IV). [lonydeHnne OKCHIOB HEMETAIIIOB

4.6 XuMmunueckue cBoiicTBa okcuioB: MetamioB [A - IIIA rpynn, nunka, meau (1) u xxenesza (11,
III). ITomy4yeHre OKCUAOB METAIIJIOB

4.7 XUMHYECKUE CBOMCTBA OCHOBAHUM U aM()OTEPHBIX THAPOKCUAOB (Ha MpUMEpe TUAPOKCUIOB
ATFOMUHMUS, JKene3a, IUHKA). [lomyueHne ocHoBaHM 1 aM(DOTEPHBIX THIPOKCH]IOB

4.8 OO0mue XMMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOM, CEPOBOJAOPOIHON, CEPHUCTOM,
CepHOM, a30THOHU, (ochopHOM, KPEeMHHEBOH, yroibHOU. OcoOble XUMHUYECKHE CBOWCTBA
KOHIIEHTPUPOBAHHOW CEPHOU U a30THOM KUCHOT. [lomydyenue Kuciaor

4.9 OO6mue xuMHYECKHe CBOMCTBA cpeHuX coneil. [Tomyuenue comeit

4.10 [Tomydenue, coOupaHue, pacro3HaBaHUE BOAOPOIA, KUCIOPOJA, aMMHAaKa, YTIEKUCIOro
rasza B JJabopaTopuu

411 [ToryueHne ammmuaka, CEpHOM M a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. O0I1mue crnocoObl
MOJTy4YeHHUs] METAIIJIOB

4.12 ['eHeTnyeckas CBSI3b MEXKAY KJIacCaMHU HEOPTaHMYECKHUX COSTUHEHHM

5 XUMUYECKUE PEeaKIINH

5.1 Krnaccudukanus XUMHYECKHX PEaKIUi 1O pa3IudHbIM TPU3HAKAM: 0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3()QeKTy, Mo M3MEHEHHUIO0 CTEIeHeH
OKHUCJICHUS XUMHYECKHUX JIEMCHTOB

5.2 TemoBoit 3hdeKT XUMHYECKON peakiuu, TEepPMOXMMHMUYECKHE YpaBHEHHUS. OK30- U
OHIOTEPMUYECKUE peaKIHH. TepMOXUMHUUYECKUE YPAaBHEHUS

5.3 OKHCTUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BoccTaHOBUTENH. [Iporieccsl

OKHCJICHUS U BOCCTAHOBJICHUS. DJIEKTPOHHBIN OalaHC OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHON
peaxiuu




5.4

Teopust SJIEKTPOJUTHUYECKOM auccoluanvu. KaThuoHbl, aHUOHBI. DJEKTPOJHUTHI U
HEAIEKTPONUThL. CUIIbHBIC U Clla0ble NeKTPOIUThL. CTeNeHb AUCCOIUAIIH

9.5 Peakuuu moHHoro oOmeHa. YclnoBHs NMPOTEKaHUs PEeaKUUii MOHHOTO OOMEHa, MOJHBIE U
COKpaIllEcHHbIE HOHHBIE YPaBHEHUsI peakLuit

6 XUMHUSA U OKpYyXKarolias cpena

6.1 BemiectBa u marepuanbsl B MOBCETHEBHOW KHM3HHM 4elloBeKka. be3omnacHoe MCHOIb30BaHUE
BEIIECTB W XHMMHMYECKUX peakuuid B nabopatopuu u ObiTy. llepBas mnomouis mpu
XUMHUYECKHX 0XKOTaX M OTPaBJICHUSIX

6.2 XUMHUYECKOE 3arpsi3HEHHE OKpYXKarolleil cpeapl (KUCIOTHBIE J0XKIH, 3arpsi3HEHHE TOYBHI,
BO3yXa M BOJOEMOB), crmocoObl ero mnpenoTBpameHus IlpexenvHas pomycTumas
koHneHTpanuss BemiectB (IIJK). Ponp XuMuu B pemieHUH 3KOJOTUYECKHX MPOOIIEeM.
Ycuenne napHUKOBOro 3 deKra, pa3pylnieHue 030HOBOTO CI0S

6.3 [Ipumenenue cepwl, azora, Qocdopa, yriepona, KpeMHHS U UX COCAUHEHUH B OBITY,
MeIUIUHE, TPOMBIIIICHHOCTH U CEIbCKOM Xo3stiicTBe. [IprMeHeHne MeTallioB M CILIaBOB
(ctanb, 4yryH, AIOpaIlOMUHUN, OpOH3a) B OBITY M HPOMBILIUIEHHOCTH HX COEIUHEHUH.
[ToHsATHE O KOPPO3UHU METAIIOB, OCHOBHBIE CLIOCOOBI 3aLTUTHI UX OT KOPPO3HH

6.4 [TpupoaHbIle UCTOYHUKH YIIEBOJOPOJOB (YroJib, MPUPOIHBIA Tra3, HEPTH), MPOAYKTHI HX
nepepaboTku (OEH3MH), X POJIb B OBITY U MMPOMBIIIIICHHOCTH

6.5 [lepBoHavanpHble MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEAMHEHUIX YIJIepoJa
(MeTaH, 3TaH, STWIEH, alUETHJICH, JTAHOJN, TJIHMLEPHH, YKCyCHas Kuciota). [loHstne o
OMOJIOTUYECKH BAXKHBIX BEIIECTBAaX: XUPaxX, OeJKax, yriaeBoJax - U UX POJU B KU3HU
YeroBeKa

7 Pacuersr:

7.1 1o (opmyaamMm XUMHUYECKUX COETMHEHUI

7.2 Macchl (MaccoBOI) 10JIM pPaCTBOPEHHOTO BEILIECTBA B PaCTBOPE

7.3 M0 XUMHYECKUM ypaBHEHUSIM




