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PenepanbHana paboyasa nporpamma no y4ye6Homy npeamety "Xumua" (6a3oBbi YPOBEHbD).

155.1. ®enepanbHas pabovas mporpamma 1o yueoHomy npeamety "Xumus" (0a30BbIH ypOBEHB) (Faee COOTBETCTBEHHO - MPOTpaMMa 1o
XUMUHU, XUMUS1) BKJIFOYAET MOSICHUTEIbHYIO 3aIUCKY, COJEPKaHUe 00yUeHUs, INIAHUPYEMbIE PE3YJIbTaThl OCBOCHUS IIPOrPAMMBI 110 XUMHH.

155.2. NosAcHUTenbLHaA 3anucka.

155.2.1. Ilporpamma no XMMHH Ha yPOBHE OCHOBHOT'O 00IIIEr0 00pa30BaHMsI COCTaBlIEHA HA OCHOBE TPEOOBaHUI K Pe3yIbTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTeIbHON MTPOrPaMMbI OCHOBHOTO 0011ero oopasoBanus, npeacraBieHHbIXx B DT'OC 00O, a Taxke Ha OCHOBE (efepanbHON
paboueii mporpaMMbl BOCIUTAHHS M C YYETOM KOHIICTIIMHU MpenofaBaHus yuyeObHoro npeamera "Xumus" B 00pa3oBaTeIbHBIX OpraHU3aAIUIX
Poccuiickoit @enepanuu.

155.2.2. IlporpaMma 1o XMMuu pa3zpaboTaHa ¢ LEJIbI0 OKa3aHUs METOANYECKON MMOMOIIM YUUTENIO B CO3JaHUU paboyeil MporpamMmsl 110
y4eOHOMY IPEIMETY.

[IporpamMMa mo XMMuUU JaeT MpeACTaBIEHUE O LENIX, O0IIel cTpaTeruu o0ydeHus, BOCIIUTAHUS U Pa3BUTHs 00YyJaIOIIUXCS CPEICTBAMU
y4eOHOTO TMpenMeTa, YCTaHABIUBAECT OO0S3aTENbHOE NPEIMETHOE COJepKaHWe, IMpeayCMaTpUBAET paclpelelieHue ero 1o KiaccaMm |
CTPYKTYpUpPOBaHHE TIO pa3ielaM U TeMaM MOpOrpaMMbl MO XHUMHH, OINpEAENseT KOTUYECTBEHHbIE W KAdyeCTBEHHBIE XapaKTePUCTHKU
COACpIKaHNA, PEKOMCHAYCMYIO ITOCICAOBATCIIBHOCTD U3YUYCHHA XHMHUHU C YUYETOM MCKIIPCIAMETHBIX W BHYTPUIPECIMCETHBIX CBS[BGfI, JIOTUKHU
y4eOHOro TMpollecca, BO3PACTHBIX OCOOCHHOCTEW OOyYaroIIUXCs, OMpeneNseT BO3MOXKHOCTH TpeAMeTa s peanu3alud TpeOoBaHM K
pe3yibTaTaM OCBOEHHS OCHOBHOW 0OOpa3oBaTeIbHON MporpaMMbl Ha ypOBHE OCHOBHOrO 00miero oOpa3oBaHMs, a TakkKe TpeOOBaHUN K
pe3ynbrataM OOyueHUss XMMHHM Ha YypOBHE Ilefiell HM3ydeHus IMpeaMeTa M OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIBHOW JESTEIbHOCTH
00yyJaromerocs o OCBOCHUIO y4eOHOTO COACPIKAHUS.

155.2.3. 3HaHue XMMHUU CIYXKHUT OCHOBOH Ui (POPMHPOBAHUS MHPOBO33PEHHUS 0OYUAIOIIErocs, €ro MpeiCTaBIeHUu 0 MaTepHaTbHOM
€IMHCTBE MHUPA, BAXKHYIO POJIb UTPAOT (GOPMUPYEMBbIC XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHHUSIX SHEPTHH U 00 HBOJIFOIIMHU BEIECTB B
OpUpojie, O MyTAX pelleHUs TI00aJbHBIX NpoOJeM YCTOMYMBOIO pPAa3BUTHS YEJIOBEYECTBA - CHIPHEBOM, IHEPreTHUECKOW, MHILEBOW U
HKOJIOTMYECKOI 0e30nmacHOCTH, MPoOIeM 3ApaBOOXPAHEHUS.

155.2.4. I3yueHnue Xumuu:

CHOCOOCTBYET pean3allii BO3MOKHOCTEH JUIsl caMOpa3BUTHsI U (GOPMUPOBAHUS KYJIbTYpPbl JIMYHOCTH, €€ O0IIed U (YHKIHMOHAIbHON



T'paMOTHOCTH;

BHOCUT BKJIAJ B (POPMHPOBAHME MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromuXcs, HABBIKOB MX CAMOCTOSITENbHOW y4eOHOU
JeSITebHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIBCKUX YMEHHHM, HEOOXOUMBIX KaK B IIOBCEAHEBHOM XHU3HM, TaK U B NPO(eCCHOHAIBHOM
JIeSATEIbHOCTH;

3HaKOMHUT CO CHElU(PUKOH HAyYHOIO MBIIIJICHHS, 3aKJIaJblBA€T OCHOBBI IIEJIOCTHOIO B3IVIsla HAa €QMHCTBO INPHUPOJABI U 4YEIOBEKa,
SIBIISICTCS OTBETCTBEHHBIM 3TAroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOI IrPaMOTHOCTH O00YYarOIIUXCS;

Croco0CcTBYeT (POPMHUPOBAHHIO IECHHOCTHOTO OTHOILICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCHT CBOI BKJIA/I
B 9KOJIOTHYECKOe 00pa3oBaHKe 00yJarOMUXCsl.

HaHHHe HaIlpaBJICHUA B O6y‘leHI/II/I XAMHHA 00€CIIEUNBAIOTCS CHGHH(bHKOﬁ COACPIKaHUA yqe6Hor0 npeamMcETa, KOTOprﬁ SABJIICTCA
neaarorndycCKu aaariTupoOBaHHbIM OTPAKCHHUEM 0a30Boit HAaYKH XMMHH Ha OIIPCACICHHOM 3TallC €C Pa3BUTH.

155.2.5. Kypc Xumuu Ha ypOBHE OCHOBHOrO 00mIero oOpa3oBaHHs OPHEHTUPOBAH Ha OCBOEHHE OOYYaIOIUMUCS CHCTEMBI
MEePBOHAYAIIbHBIX MOHITHI XUMUU, OCHOB HEOPTAaHMYECKON XUMHUH U HEKOTOPBIX OTIEIBHBIX 3HAUUMBIX MOHSITHI OPraHUYE€CKON XUMUH.

155.2.6. CtpykTypa colepkaHHsi IporpaMMbl IO XUMHUHU c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOI0 MoJXo0/a K ee u3ydeHuto. Coaepxanue
CKJIQ/IBIBAETCSl U3 CUCTEMBI MOHATHM O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbl MOHITUH O XUMHUYECKOM peakuuu. O0e 3T CHUCTEMBbI
CTPYKTYpPHO OPTaHU30BaHbI 110 IPUHIUITY [TOCJIEA0BATEIBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJICKYJISIPHOTO YUCHHUA KaK OCHOBEI BCETO €CTCCTBO3HAHMA,
Hepnonnqecxoro 3aKOHa I[I/I MeHﬂeneeBa KaK OCHOBHOTI'O 3aKOHa XMMHH,
Y4€HUA O CTPOCHHUHU aTOMa U XHMHYECKOM CBs3U,

Hpe,Z[CTaBJ'ICHI/Iﬁ 00 BHCKTPOJII/ITI/I‘-ICCKOI‘/’I Aucconuranru BEUICCTB B paCTBOpax.

TeopeTquCKHe 3HaHUA pPacCMATpUBAIOTCAd HA OCHOBC OMIMPHYCCKU TIIOJYUCHHBIX W OCMBICIICHHBIX CbaKTOB, Pa3sBUBAIOTCHA
MOCJICAOBATCIIbBHO OT OAHOI'O YPOBHS K APYTOMY, BBIITOJIHIA (I)YHKI_[I/II/I OOBSICHEHHS U MMPOTrHO3UPOBAHUA CBOfICTB, CTPOCHUSA U BO3MOXKHOCTEM
MPAKTUYCCKOro NPUMECHCHHA U IMOJTYYCHHUA N3YUaCMBIX BCIICCTB.

OcBoecHue ImporpaMmsl 1Mo XUMHHU CHOCO6CTByCT (bOpMPIpOBaHI/IIO MMpEaACTaBJICHUA O XUMHUYECKOH COCTaBHHIOH_[eﬁ Haquoﬁ KapTUHBI MUpa
B JIOTHKE €€ CHCTEMHOI npupoabl, HCHHOCTHOI'O OTHOLICHHWA K HAYYHOMY 3HAHUWIO M METOJaM II0O3HAHHA B HaAYKCE. I/I3yquI/Ie XUMHUHU



MIPOUCXOAMT C MPUBIICYCHUEM 3HAHUH M3 paHee N3YUCHHBIX y4eOHBbIX npeameToB: "Okpysxarommii mup", "buonorus. 5 - 7 knaccer" u "®usuka.
7 kmacc".

155.2.7. Tlpu u3y4yeHUH XUMHUU TPOUCXOIUT (OPMUPOBAHUE 3HAHUH OCHOB XHMMHYECKOM HAyKH Kak oOO0JacTH COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTUUECKOM NEATETbHOCTH 4YEJOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya yuyeOHOro mpeaMera
COCTOMUT B ()OPMUPOBAHUU CUCTEMbl XUMUYECKHX 3HAHUM - BaKHEHIINX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX MOJIOXKEHUMN, JOCTYIHBIX
00001IeHNT MHPOBO33PEHUECKOTO XapakTepa, sI3bIKa HAayKH, B MPHOOIIEHUWU K HAYYHBIM METOAAM IO3HAHUS TPU U3YYCHUU BEIIECTB U
XUMHYECKHX peakiuii, B (OPMUPOBAHUU W PA3BUTUU MO3HABATENIbHBIX YMEHHH M MX MPUMEHEHUH B y4eOHO-TIO3HABaTENbHOM M y4yeOHO-
UCCIIEIOBATEIbCKON AEATEIbHOCTH, OCBOCHUH MPaBHII 0€30MaCHOTO 0OpaIlleHNs ¢ BEIIECTBAMH B TOBCEHEBHOM KU3HU.

155.2.8. Ilpu uzyyeHuu XMMHH Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa30BaHUs BaKHOE 3HAUCHUE MPUOOPENN Takue ey, Kak:

(bopMHpOBaHNE MHTEIUICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY HPUHSTHIO
peLIeHHH, CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM >KU3HU;

HaIpaBJICHHOCTDb 06yqu1/1;1 Ha CUCTEMATH4YCCKOC HpI/IO6HICHI/IC 06yqa}01111/1xc;1 K CaMOCTOSATEIBbHOM II03HABATCIHHOM JACATCIIbHOCTH,
HAay4YHbIM MCTOJaM IMO3HAHW!, (1)OpMI/Ipy1-OH_[I/IM MOTHBALWUIO U Pa3BUTHUC CIIOCOOHOCTEHN K XUMUU,

oOecrieueHre YCIOBUM, CHOCOOCTBYIOIIMX TMPUOOPETCHHIO OOYYAIOIIMMUCS OIbITa Pa3HOOOPAa3HON NEATENbHOCTH, IO3HAHUS W
CaMOITIO3HaHUS, KITFOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETCHIINH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHUE JIJIS PA3IUYHBIX BHJIOB A€ATEIHLHOCTH;

(dbopmupoBanue o61el pyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOU IPaMOTHOCTH, B TOM YHCJI€ YMEHHUI OOBSCHITH U OLIEHUBATH SBJICHUS
OKPYXKAIOIIEeT0 MHUPA, UCTIONB3YS 3HAHUS M OIBIT, MOJYYSHHbIE TIPU U3YYEHUH XUMUHU, TPUMEHSATh UX TIPU pEIIeHUH Mpo0IeM B MOBCEIHEBHOM
’)KA3HU U TPYAOBOM AEATEIbHOCTH;

¢dopmupoBaHue y OOy4arOmMXCs TYMAaHUCTUYECKMX OTHOILEHWH, MOHMMAaHUS II€HHOCTH XHMHUYECKMX 3HaHUM A BBIPpaOOTKH
HKOJIOTHYECKU LIEIEeCO00Pa3HOro MOBENCHHUS B OBITY M TPYHOBOW JEATEIBHOCTH B IIENSAX COXPAHEHUs CBOETO 3/I0POBbSl U OKPYXKAIOLIEH
IIPUPOIHON Cpenbl;

pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHMs OOIIEYEIOBEYECKHX
LIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NMPO(UIIs ¥ HANpaBIEHHOCTH JTaIbHEHIIIEro 00yYeHuU .

155.2.9. OGmiee uncino yacoB, peKOMEHJAOBAHHBIX ISl U3y4eHUs XUMUH, - 136 dacoB: B 8 kiacce - 68 yacoB (2 yaca B Heneno), B 9
Kj1acce - 68 yacoB (2 yaca B HEJIETIO).

155.3. CopepxaHue obyyeHus B 8 knacce.



155.3.1. IlepBoHayanbHbIC XUMUYECKHUE TTOHITHS.

IIpeamer xumuu. Posb XMMHMM B KM3HHM 4e€JIOBEKa. XMMHsS B cucTreMe Hayk. Tena u BemectBa. PU3MYEeCKHME CBOMCTBA BEILECTB.
ArperatHoe cocTosiHue BenecTB. [IoHsATHE 0 MeTOJaX NTO3HAaHUS B XUMHHU. HucThle BemecTBa U cMecH. CriocoObl pa3esieH st CMEcei.

ATOMBI M MOJEKyIbl. XUMUYECKHE 3ieMeHThl. CHMBOJIBI XMMHYECKUX 3j1eMeHTOB. I[IpocThie U CIOXHBIE BeliecTBa. ATOMHO-
MOJIEKYJISIPHOE YUYEHHUE.

Xumuueckasi popmyia. BareHTHOCTh aTOMOB XMMHUYECKHUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BeulecTB. OTHOCHUTENbHAS aTOMHAs
macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 1011 XUMHUYECKOT0 3JIEMEHTa B COEJUHEHUU.

KommyecTtBo BemecrBa. Moinbs. MoisipHas Macca. B3auMOCBsA3b KOJIMYECTBA, MACCHI M YKMCIIa CTPYKTYPHBIX €IMHHUIL BelecTsa. Pacuerst
1o (hopMyJIaM XMMHUYECKUX COEAMHEHUH.

dusznyueckue M XMMUYECKHE SBJICHHS. XUMHUYECKas peakuus U €€ MPHU3HAKU. 3aKOH COXPAHEHUS MacChl BEHIECTB. XUMHUYECKUE
ypaBHeHud. Knaccudukaius XUMUYECKUX peakiuil (COeAMHEHUS, PA3JI0KEeHUS, 3aMeICHHsI, OOMEHa).

XUMHUYECKUH JKCIIEPUMEHT: 3HAKOMCTBO C XHMUYECKOW MOCYJIOHM, MpaBmwiiaMu padOThl B JabOpaTOpuM U TMpUEMaMu OOpaiieHusi c
71a00paTOpPHBIM 00OPYIOBAaHUEM, U3YUEHHE U ONHMCaHUe (GU3NUYECKUX CBOWCTB 00pa3Il0B HEOPraHWYECKUX BEIIECTB, HaOM01eHue PU3NIECKUX
(nnaBieHME BOCKA, TasHUE JIbJIa, pACTUPAaHUE caxapa B CTYIIKE, KUTIEHHE U KOHACHCALMs BOJbl) 1 XMMHUECKHUX (TOpEHUE CBEYH, IPOKAIMBAHNE
MEJIHOM MPOBOJIOKHM, B3aUMOJIEHCTBUE Mella C KUCIIOTOM) sBJIEHUM, HAOMI0AeHNEe U ONMCaHUEe MPU3HAKOB MPOTEKaHUsI XUMHUECKUX PEeaKIni
(pa3znmoxeHue caxapa, B3aUMOJICHCTBHE CEPHOM KHUCIOTBI C XJOpuAOM Oapusi, pasnoxenue ruapokcuga meau (II) mpu HarpeBanuu,
B3anMoJieiicTBue jxene3a ¢ pactBopoM coiu menu (II), mzydenme cnocoOoB paszzieneHuss cMeceil (C MOMOIIBI0 MarHuTa, (GUIBTPOBAHUE,
BbIMIApUBaHUE, TUCTUIUISALUSA, XpoMaTorpadus), MpoBeJeHNE OYUCTKH ITOBAPEHHOMN COIM, HAOJI0/IEHUE U OMMCAHKUE PE3YyJIbTaTOB MPOBEACHUS
OTIBITA, WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MacChl, CO3/IaHUe MOJIeel MOJIeKYJI (IIapOCTEPKHEBBIX).

155.3.2. Baxxueime npeicTaBUTENIN HEOPTaHUYECKUX BEIECTB.

Boznyx - cmech razoB. CocraB Bo3ayxa. Kucinopos - aneMeHT u mpoctoe BemiecTBo. HaxoxkaeHue kuciaopoa B mpupojie, Gusndeckue u
XUMUYEeCKHe cBoWcTBa (peakumu ropenws). Oxcuapl. [Ipumenenue kucmopoma. CrocoObl TOMyYEHHs] KHCIOpOAa B JabopaTopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoza B npupoze. O30H - aluioTpornHas MOIu(GUKaIUs KHCIOPO/a.

TeroBoit 3P PexT XMMHUUECKOl peakuu, TePMOXUMUYECKHE YPAaBHEHHUS, 9K30- U HIOTEPMHUUECKHE peaklui. TOIMINBO: yTroJib U METaH.
3arpsi3HeHUE BO3/lyXa, yCUJIEHHE TapHUKOBOTO 3(dekra, pazpylieHne 030HOBOTO CIOSI.

Bonopon - anemeHT M mpoctoe BemiecTBo. HaxoxaeHue Bojopoja B Mpupoie, (pusmueckre U XMMUYECKHE CBOICTBa, MPUMEHEHHE,



crocoObl noiyyeHus. Kucinorsl u comnm.
MoutsipHblii 00B€M ra3oB. Pacuersl 10 XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoicTBa Bojbl. Bona kak pactBopuresb. PactBopel. HacklieHHbIE 1 HEHACBILIIEHHbBIE PaCTBOPBI. PaCTBOPUMOCTD BEILIECTB
B Bojie. MaccoBas [10i1s1 BellecTBa B pacTBope. XMMHUECKHE cBOiicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MpUPOJE U B KU3HM YEIIOBEKA.
KpyroBopot Bozibl B ipupo/ie. 3arps3HeHue NpupoIHbIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccupukanuss weopranmueckux coenuHeHuid. Oxcunpl. Knaccudukanumsi oxcumoB: cojeoOpasyromue (OCHOBHBIC, KHCIOTHBIE,
amdoTepHbIe) U HeconeoOpasytonme. Homenknarypa okcuoB. @U3nyYecKue 1 XUMUUECKHE CBONCTBA OKCUIOB. [lomydyeHre oKCuIoB.

OcHoBanus. Knaccudukanuss OcCHOBaHMM: IIENOYM M HEpacTBOpUMblE OCHOBaHusA. HomeHknarypa ocHoBaHuil. dusmueckue u
XMMHYECKHE CBOMCTBA OCHOBaHMi. [lonyueHne ocHOBaHUI.

Kucnorel. Knaccuduxamus kucinor. Homenkiarypa kucnor. @usndeckue U XUMHUYECKUE CBOMCTBA KUCIOT. Psii akTHBHOCTH METAJIJIOB
H.H. bekerosa. [lonyuenue Kucnor.

Conu. Homenknarypa coneil.
dusnyeckre 1 XMuMHUYECKUe CBOMCTBa conel. [lomyuenue conei.
I'eneTndeckas CBI3b MEXKYy KJIaCcCaMH HEOPraHUYECKUX COCTUHEHUM.

XUMHUECKUH SKCIEPUMEHT: KaUeCTBEHHOE ONpE/EIeHUE COolepKaHusl KUCIOpoa B BO3yXe, MOIy4YeHue, COOMpaHue, paclio3HaBaHUE U
M3Yy4YEHHE CBOMCTB KHMCIOpOJa, HAOJI0IeHNE B3aUMOJECHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHS BO3SHMKHOBEHMSI M NMPEKpAIIEHUs TOpEeHUs
(mo>xapa), O3HaKOMJIEHHE ¢ OoOpa3llaMH OKCHAOB U OINMCAHUE UX CBOMCTB, MOJIyde€HHE, cOOMpaHHE, PACIO3HABAHUWE M H3YYEHUE CBOWCTB
BOJIOpOJia (ropeHue), B3aumo ieiicTBue Bogoposa ¢ okcuaoM Meau (II) (Bo3moxHO Hcronb30BaHKe BUIEOMAaTEPHAIOB), HAOII0AeHHE 00pa3lioB
BEIIECTB KOJUYECTBOM | MoOsb, HCCIEOBaHME OCOOEHHOCTEH pacTBOPEHHUs BEIECTB C Pa3lIMYHONM pPAaCTBOPHUMOCTHIO, MPUTOTOBIICHHE
PacTBOPOB C ONpPEACIICHHOW MacCOBOW JOJEH pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHE BOJBI C MeTaUIaMU (HATPUEM U KaJIbI[HEM)
(BO3MOKHO HCIOJIB30BaHHWE BHIEOMATEPUANIOB), HCCIENIOBaHME OOPa3l0B HEOPraHMYECKHX BEIIECTB pa3IMYHBIX KIAcCOB, HAOIIOJCHUE
W3MEHEHUSI OKPACKHW HHIWKATOPOB B pacTBOpax KHCIOT W IIENOYeH, m3ydeHue B3ammojeicTBus okcuma meau (II) ¢ pactBopom cepHoi
KHCJIOTBI, KMCJIOT ¢ METAJUIAMM, PEAKINI HEUTpaIu3alnu, MOJIy4YeHEe HEPACTBOPUMBIX OCHOBAHMMN, BBITECHEHUE OJHOTO METajlla IPYyTrUM W3
pacTBOpA COJIM, pEHIEHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe 'BakHelIne Ki1acchl HEOPraHUYECKUX COEIMHEHUM".

155.3.3. [lepunonuueckuii 3akoH u [leprnonnueckast cuctema xumuyeckux snemenToB .M. Menaeneea. Ctpoenne aToMoB. XUMUYECKas
cBs13b. OKUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.



IlepBble mMONBITKM KJIAaCCU(DUKALMK XMMHUYECKUX OdJeMeHTOB. [loHsATHME 0 TIpynmax CXOOHBIX 3JEMEHTOB (ILEJIOYHBIE U
IIEJI0YHO3EMENIbHBIE METAJIbI, TaJOT€HbI, MHEPTHBIE ra3bl). DIIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEepHbIE OKCHBI U TUPOKCHIBL.

[Tepuonuueckuii 3akoH. [lepuoguueckas cucrema xumudeckux sneMenToB J[.M. MenaeneeBa. KopoTkoneproaHas u IJIMHHOIIEPUOIHAS
dopmbl Tlepuonuueckoit cucremsl xumuueckux siaementoB J[.M. MenneneeBa. Ilepuoasl u rpynnbl. @U3HYECKHH CMBICT TOPSIKOBOTO
HOMeEpa, HOMEPOB MEPUO/JIa U TPYMIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saaep. M3orombl. DnekTpoHsl. CTpOEHUE IEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHUX
aneMeHToB llepuoamueckoii cuctemsl .M. MenaeneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTAa MO €ro mnoJioxkenuto B [lepuonnueckoit
cucreme JI.1. MeHnneneena.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX U HEMETAJUIMYECKHX CBOMCTB IO rpynmnaM u
nepuoaam. 3Hauenue [lepuoauyeckoro 3akona u Ilepuognveckoil CUCTEMbl XUMHUYECKHUX AJIIEMEHTOB JJIsi pa3BUTHS Hayku U mpaktuku. .M.
MeneneeB - ydeHbI U IPaKIaHUH.

Xumunyeckas cBs3b. KoBaneHTHas (OJspHAst U HENOJSPHAsI) CBA3b. DJIEKTPOOTPULIATEILHOCTh XMMUYECKUX 371€MEHTOB. VIOHHAsI CBSI3b.

CreneHp oxkuciaeHud. OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC pe€aKuuu. Hpoueccm OKHCJICHMS M BoOCCTaHOBJIeHHUS. OKXHCIUTEIH U
BOCCTaAaHOBHUTCIIN.

XUMUYECKUH SKCIIEPUMEHT: U3yUYeHHe 00pa3lloB BEIIECTB METAJIOB U HEMETAJNIOB, B3aUMOJICHCTBUE THAPOKCHIA IMHKA C PACTBOPAMHU
KHCJIOT W MIEIOYeH, MPOBEJCHUE OIBITOB, WIIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakiui (TOpeHHe, peakinuu
Pa3NoXKEeHUs], COETUHEHNUS).

155.3.4. MexmnpeaMeTHbIE CBSI3H.

PeaJ'II/BaI_[I/IH MCKITPEAMETHBIX CBsI3eM IIpU U3y4CHUU XUMUU B 8 kmacce OCYHICCTBJIACTCS YCPE3 NCIIOJIBb30BAHUC KAK O6IJ_II/IX CCTCCTBCHHO-
HAay4YHBIX HOHHTI/IfI, TaK 1 HOH?ITI/II\/'I, SABJIAIOIMUXCA CUCTEMHBIMU JJIS1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAyUYHbIE TIOHATHS: HAY4YHBIA (JaKT, THIOTE3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, Kiaccu(ukaims, mepuoIuIHOCTb,
HaOJII0ZICHUE, DKCIIEPUMEHT, MOJISTTUPOBAHNE, U3MEPEHHUE, MOJIENb, SIBJICHUE.

@dwuzuka: Marepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, U30TOIbI, PaAHOAKTUBHOCTh, MOJEKYJa, dIEKTPHUYECKUIA 3aps/,
BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ta3, (PU3WYECKUE BEIMYUHBI, SJIMHUIBI H3MEPEHUS, KOCMOC, TUTAHETHI, 3BE3[IbI,
Comnnre.



buonorus: porocuntes, npixanue, onocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMbIE, TOILITUBO, BOAHBIC PECYPCHI.
155.4. CopepxxaHue oby4yeHus B 9 Knacce.

155.4.1. BemecTBo U XUMUYECKasi PEaKI[Us.

[lepuoanueckuit 3akon. Ilepuonuueckas cucrema xumuueckux anemeHToB .M. MengeneeBa. CTpoeHne aroMoB. 3aKOHOMEPHOCTH B
M3MEHEHUU CBOMCTB XMMHUUYECKUX HJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIMs, KAJbLUS U WX COCAMHEHHM B COOTBETCTBUM C IOJIOKEHHEM
37eMEHTOB B [leproauyeckoil CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHune BemiecTBa: BHJbl XUMHYECKOM CBSA3H. THUNBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIIA
KPUCTAJUIMYECKOW PELIETKH U BUJIa XUMUYECKOH CBS3H.

Knaccn@nxaunﬂ U HOMCHKIJIATYpa HCOPTaHUYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA BCHICCTB, OTHOCAIIUXCSA K PaA3JIMYHBIM KilaCcCaM
HCOPTaHUYCCKUX COCIII/IHCHPIfl, FCHCTUYCCKAsA CBA3b HCOPraHMYCCKHUX BCIICCTB.

Knaccudukanus XMMHUYECKHX peakluil Mo pa3iuyHbIM HpU3HaKaM (M0 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIMM BEUIECTB, IO
TeI10BOMY 3((eKTy, N0 U3MEHEHHIO CTETIEHEN OKUCIIEHHS XMMHYECKHX 3JIEMEHTOB, [0 OOpPaTUMOCTH, [0 YYacTHIO KaTaju3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTre o ckopocTn xumuueckoi peakiuu. [lonsTre 06 0OpaTUMbIX U HEOOPATUMBIX XMMHUECKUX peakiuusix. [loHdaTHe 0 rOMOreHHbIX U
reTeporeHHbIX peakuusx. Ilonstue o kartamuse. IloHsatne 0 XuMU4ecKOM paBHOBeCHUU. DAKTOPHI, BIMAIOLIME HA CKOPOCTh XUMHUYECKOU
PEeaKIUH U MOJI0KEHHE XUMHUYECKOTO PAaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMU, JIIEKTPOHHBINH OallaHC OKHCIMTEIhbHO-BOCCTAHOBUTENbHON peakiuu. (CocTaBiieHue
YpaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUi C UCIIOIb30BAaHUEM METO/1a JIEKTPOHHOTO OajaHca.

Teopus >MEKTPOIUTHYECKON AUCCOLMALMH. IIEKTPOJIUTHI U HEINEKTPOJIUThl. KaTHoHbI, aHMOHBI. MeXaHU3M IUCCOIMAlMU BEIECTB C
Pa3TUYHBIMH BUJAMU XUMHYECKOU cBsi3u. CTeneHs aucconnanuu. CUIbHBIC U CIa0ble JIEKTPOIUTHL.

Peakunu moHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIE U COKpAICHHBbIE MOHHBIC YPAaBHEHUS PEaKIIHUM.
CBoiiCcTBa KHUCIIOT, OCHOBAaHUW U COJIEH B CBETE MPEICTABICHUN 00 SJIEKTPOJMTUYECKON auccomuarui. KadecTBeHHbIE peaKkIud Ha WOHBI.
[TonsTHE O THAPONHU3E COTNEN.



XUMHUECKUH SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSAMU KPUCTAUIMYECKUX PEHIEeTOK HEOPraHWYEeCKMX BELIECTB - METaUIOB U
HeMeTaioB (TpaduTa W ajMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHUA), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW pEakIuu OT
BO3CHUCTBUS PA3JIUYHBIX (PAKTOPOB, MCCIEIOBAHUE AIEKTPOIPOBOJIHOCTH PACTBOPOB BELIECTB, MPOLECCAa JTUCCOLUALMU KHUCIIOT, IIeI04eld U
cojiell (BO3MOYKHO MCIIOJIb30BaHUE BUAECOMATEPUAIIOB), IPOBEAECHUE OIBITOB, WUIIOCTPUPYIOUIMX HNPU3HAKU MPOTEKAHUS PEaKUUid MOHHOIO
oOMeHa (oOpa3oBaHue oOcajka, BbIICICHHE Tra3a, oOOpa30BaHME BOJbI), ONBITOB, WJUIIOCTPUPYIOLIMX IPUMEPbl OKHCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKUMUNA (FOpEeHHE, pEeaKklUMUH pa3IoKEHUs, COCIMHEHHUs), PACIIO3HABAHHWE HEOPraHMYECKHUX BEUIECTB C IOMOUIbIO
Ka4eCTBEHHBIX PEAKLIUH Ha HOHBI, PEILICHUE HKCIIEPUMEHTAJIbHBIX 3a/1a4.

155.4.2. HemeTamisl 1 UX COCOUHEHUS.

OOmiast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHHUs aTOMOB, XapaKTepHble CTerneHu okucieHus. CTpoeHue U ¢unveckue
CBOICTBa MpPOCTHIX BEIIECTB - TaJOr€HOB. XUMHYECKHE CBOICTBA Ha IpuMepe Xjopa (B3aMMOAEHCTBHE C METaUIaMM, HEMETAJUIAMH,
menoyamu). XaopoBogopoa. CossiHas KUCIOTa, XMMUYECKHE CBOMCTBa, IOJydeHUe, npuMeHeHue. [leiicTBue xjopa M XJIOpOBOJOpOJa Ha
OpraHu3M yesjoBeka. BaxkHelime XJI0puabl U UX HAXOKJIEHUE B IIPUPOJIE.

O61ua;1 XapaKTCPHUCTHUKA 3JICMCHTOB VIA'FPYHHBI. OcobeHHocTH CTPOCHHUA aTOMOB, XapPaKTCPHBIC CTCIICHHU OKHCJICHH.

Crpoenne u (u3WYecKHe CBOWCTBA MPOCTHIX BEIIECTB - KHUCIOPOJA M CEphbl. AJUIOTPOIHBIE MOAM(PHKAIMKA KHUCIOPOJAa H CEpHI.
Xumunueckue cBoiictBa cepsl. CepoBOIOPO, CTpOEHHE, PU3NUECKUE U XUMHUYECKUE CBOMCTBA. OKCUABI Cepbl KaK MPEJCTaBUTENIN KUCIOTHBIX
okcuioB. CepHas KuciI0Ta, GU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIMe KaK MMPeACTaBUTENs Kiacca KUCIOT U crienupuyeckue). XuMU4YecKue
pEaKIMH, JIeXkallie B OCHOBE NMPOMBIIUIEHHOIO croco0a moiaydeHus cepHoil kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KadeCTBEHHAs
peakmus Ha cynbdaT-uoH. HaxoxxneHne cepbl U €€ COeNUHEHHUI B MPUPOJe. XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOMIeH Cpeiibl COSAMHEHUSIMU
cephl (KUCIIOTHBIE JIOXK/IH, 3arpsi3HEHHE BO3/1yXa U BOJAOEMOB), CIIOCOOBI €ro MPe0TBPALICHHUS.

O6m1as xapaktepucTuka 351eMeHTOB VA-rpytibl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTePHBIE CTETICHU OKUCIICHHUS.

A30T, pacnpocTpaHeHue B Mpupoje, pu3ndeckre U XuMuyeckue cBoiicta. Kpyropopor azora B mpupoje. AMMHaK, €ero pusnueckue u
XUMHUYECKHE CBOMCTBA, MOJyyeHHe U npuMmeHeHue. Colu aMMOHUS, UX (U3NYECKUE U XHMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas
peakius Ha MOHBl aMMOHHs. A30THas KUCIOTa, €e MOoJydyeHHe, pU3NUYecKue M XMMHUYECKHe CBOMcTBa (00IIMe Kak MpeJcTaBUTelNs Kiacca
KHUCIOT U crneuuduueckue). Mcrnoap3oBaHue HUTPATOB U COJIEW aMMOHUSI B KadecTBe MUHEpaIbHBIX ynoOpeHuil. XuMHUueckoe 3arpsi3HeHue
OKpY’KaloIIel Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHNE BO3/lyXa, TOUBbI U BOJIOEMOB).

®docdop, amnorpornHbie Monudukanuu docdopa, ¢puznueckue U xumuueckue cporictsa. Oxcun docdopa (V) u pochopnas kuciora,
¢u3nueckre U XMMUYECKHE CBOMCTBA, onyueHue. Mcnonp3oBanue GocdaroB B kKauecTBe MUHEPAILHBIX YAOOPEHHIA.



O6mas xapakrepuctuka 31eMeHToB [VA-rpynmnel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE CTENICHN OKUCICHHUSI.

VYraepon, aJuloTponHbIe MOIU(BUKAIINK, PACIPOCTPAHEHUE B MPUpPOE, PU3NUECKUE U XUMHYECKHE CBoicTBa. Ancopobuus. Kpyrosopor
yriaepoga B npupozae. Oxcuubl yriepoga, X (U3MYECKHEe M XMMHUYECKHE CBOMCTBA, JEHCTBHE Ha XMBbIE OPraHU3MBbI, IOJyY€HUE U
npUMEHEeHHEe. DKOJIOTHYECKUE MPOOJIEMBI, CBsI3aHHBIE C OKcUaoM yriepona (IV), rumoresa rio0anbHOTO MOTEMJICHUs KIMMaTa, MapHUKOBBINA
3¢ ¢exT. YroapHas KUCIOTa U €€ COJIM, UX (U3MYECKHe M XMMHUYECKHE CBOMCTBA, MOJIydeHUEe M IpuMeHeHHue. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBIL. Vcronb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIIICHHOCTH M CEIbCKOM XO3SICTBE.

[lepBoHauaIbHBIC TIOHATHS OO0 OPraHWYECKHX BEIIECTBaX KAaK O COCAMHEHHSIX yriiepoaa (MeTaH, 3TaH, 3TWIICH, alleTHIIEH, JTaHOI,
TJIMIEPUH, YKCYCHAas KUCIOTa). [IpUpOMHBIE WMCTOYHUKH YTJIEBOJOPOJOB (yroyib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI WX MEpPepadOTKH
(OeH3uH), UX POJb B OBITY M MPOMBIILIEHHOCTH.

Ilonsarue o OMOJOTHYECKH BaXKHBIX BCIICCTBAX: JKHPaAX, 6€JIK8,X, YIJI€BOJax - U UX POJIM B KMU3HU YCIOBCKA. MaTepI/IaJH)HOC CAUHCTBO
OPraHu4YCCKUX U HCOPraHNn4ICCKuX COGEHHCHHﬁ.

Kpemuuii, ero ¢usuueckue W XUMHYECKHE CBOWCTBA, MoiyueHHEe W mpuMeHeHue. CoequHEHUs KpeMHHs B mpuponae. OOmue
npezcrasieHus o0 okcuae kpemHus (IV) m kpemHueBoi kucnote. CUIMKATBL, UX HCIOJIB30BAaHUE B OBITY, MEAMLIMHE, IPOMBIILICHHOCTH.
Baxneiime cTpoWTeNbHBIE MaTepHajbl: KepaMUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. I[Ipobmembl 0Ge30macHOro MCIONIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B IIOBCEIHEBHOM )KU3HHU.

XUMUYECKUIN AKCIEPUMEHT: U3y4YeHHE O0pa3I[0B HEOPraHWYECKHX BEILECTB, CBOMCTB COJSIHOW KHCIIOTHI, POBEIECHHUE KaYECTBEHHBIX
peakuii Ha XJIOpPUA-UOHBI U HAOJI0IeHUE TIPU3HAKOB UX MPOTEKAHUs, OIBITHI, OTpakarole GU3NUIEeCKUe U XMMUYECKHE CBOICTBA raJloreHoOB
U UX COCIMHEHHH (BO3MOXHO HCIIOJIH30BaHUE BUIECOMATEPHUATIOB), 03HAKOMIICHHE C OOpa3liaMH XJIOPHAOB (TaJOT€HUIOB), 03HAKOMIICHUE C
o0Opa3laMu cepbl U €€ COCAMHEHHSIMM (BO3MOXKHO HCIIOJIb30BaHHE BHUAEOMATEpUaNoB), HaOMIOJEeHUE MIpoliecca OOyIJIMBaHMS caxapa IO0J
JNENCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KHCIOTHI, HM3yUY€HUE XHMHUYECKUX CBOWCTB pa30aBICHHON CEpHOM KHUCIIOTHI, IPOBEICHHE
Ka4eCTBEHHON peakluu Ha Cyiab(paT-WOH W HaONIO/IeHUE TNpH3HAKa ee MPOTeKaHWs, O3HAKOMIIEHHE C (PU3MYECKMMM CBOMCTBaMH a30Ta,
docdopa m ux coeAMHEHUN (BO3MOXKHO HCIOJB30BaHHWE BUJEOMATEpPHANIOB), 00pa3llaMHu a30THBIX U (QOChOpPHBIX YAOOPEHUH, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3yYeHHE CBOMCTB aMMMaKa, IPOBEJCHNE KaUeCTBEHHBIX PEaKIMi Ha HOH aMMOHHMS U (ocdaT-uoH U u3ydeHue
MPU3HAKOB MX MPOTEKAHHUs, B3aUMOICHCTBHE KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Me/IbI0 (BO3MOKHO UCIOJIb30BaHUE BUAEOMATEPUAOB),
U3yueHHe MoJieNiell KPUCTAIMUECKUX PpeIIeTOK anMasa, rpaduta, ¢ysuiepeHa, 03HAKOMJIEHHE C IMPOLECCOM aJcOopOIMU pPacTBOPEHHBIX
BEIIECTB aKTUBHPOBAHHBIM YTJIEM M YCTPOMCTBOM IPOTHBOrasa, MojiyueHue, coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMICTB YIJIEKHCIIOTO
rasa, MpOBEJECHUE KAUeCTBEHHBIX peaKkUui Ha KapOOHAT M CUJIMKAT-MOHbI U HU3yYeHHE MPU3HAKOB HMX NPOTEKAHUS, O3HAKOMIICHHE C
MIPOYKIIMEN CHIIMKAaTHOW MPOMBIIIIIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 33/]1a4 10 TeMe "BakHelIe HeMeTaulbl U UX COeAMHEHUS " .

155.4.3. MeTtaiuibl U UX COEIUHEHMSI.



OO6mrast xapakTepUCTUKA XMMHUYECKUX JJIEMEHTOB - METa/UIOB Ha OCHOBAHHMM WX IMOJOKeHMs B [lepmoanueckoil cucteMe XMMHYECKUX
anemenToB JI.1. MenneneeBa u crpoenus aromoB. CTpoeHHEe METalIOB. MeTallinyecKkas CBs3b U METAJUTMYECKasi KpUCTAJUIMUECKas perieTKa.
DIIEKTPOXUMUYCCKUN Pl HAPSHKCHUH MeTauioB. OU3HYEeCKUe U XMMHUYECKHE CBOKMCTBA METAIIOB. OO0IIHe CrocoObl MOTyUYeHUs METAJIIOB.
[ToHsATHE O KOPpPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT Koppo3uH. CruiaBel (CTajb, Yyr'yH, AIOPaTIOMHHUHN, OpoH3a) M HX
MIpUMEHEHNE B OBITY U IPOMBIIICHHOCTH.

[[lenounsle Meramnel: nojiokeHue B Ilepuoamueckoit cucreMe xumMuueckux siieMeHTOB .M. MenneneeBa, CTpOCHHE HX aTOMOB,
HaxoxaeHue B mpupoje. dusnueckue U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kaius). OKCUIbl U TUIPOKCUIBI HATPUS U KaJusl.
[IprMeHeHre MIETOYHBIX METAIUIOB U UX COCIMHEHUN.

[IlenouHO3eMeNbHBIE METANIIIBI MATHUN U KaJbLMil: TiosiokeHue B Ilepuoamdeckoii cucreme xumuueckux snemeHToB .M. Menneneena,
CTPOEHUE UX aTOMOB, HAXOXAEHUE B NpUpojie. PU3NYECKUE U XMMUYECKUE CBOMCTBA MAarHusl M Kajblus. BaxHelme COeqMHEHUS KaJlbIUs
(oxcun, rugpokcu, conu). XKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

AmroMuHMil: nionoxkenue B Ilepuonnueckon cucreme xumuueckux sneMeHtoB .M. MeHnneneeBa, CTpO€HME aTOMa, HAXOXKICHUE B
npupoje. usznyeckue U XUMUIECKHUE CBOMCTBA alfoMUHHSA. AMBOTEPHBIC CBOMCTBA OKCHJIA U THAPOKCH/IA ATFOMUHHMSL.

Keneso: nonoxenue B Ilepuoanueckoit cucreMe xumudeckux anemeHnTos [[.1. MeHnneneesa, ctpoeHne aToMa, HaXOXKACHUE B IIPUPOJIE.
Ousnyeckue U XUMHUYECKHE CBOMCTBa kene3a. Okcunbl, Tuapokcuasl U conu conu xeneza (II) m sxenesa (III), ux cocras, cBoiicTBa U
IIOJIyYEHHE.

XUMUYECKUH IKCIEPUMEHT: O3HaKOMJIEHHE C 00pa3llaMi METAJUIOB U CIIaBOB, X (PU3NYECKUMHU CBOMCTBAMHU, U3YUYCHHE PE3yJIbTaTOB
KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOCHCTBUS OKCHAA KajbllUs M HATPHUS C BOJOM
(BO3MOYKHO HCITOJIb30BaHHE BUJCOMATEPHATIOB), UCCIEIOBAHUE CBOWMCTB YKECTKOW BOJIBI, MIPOIIECCa TOPEHUs Kelle3a B KUCIOpoae (BO3MOKHO
WCIIOJIb30BAaHNE BUIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUsI KAYECTBEHHBIX PEAKIMil Ha MOHBI (MarHus, Kajablus, AIIOMUHUSA, ITUHKA, Kele3a
(IT) u xene3a (III), mequ (II), HaOmOaEHNE W OMHCAHHME MPOIECCOB OKpAIIMBAHUS IMJIAMEHH MOHAMHU HATPHsl, KalHs U Kalublus (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPHAIOB), HCCIEIOBaHHE aM(POTEPHBIX CBOMCTB THUJIPOKCHIA QJIIOMUHUS U THUAPOKCHAA IIMHKA, pEIIeHUE
AKCIIEPUMEHTANIbHBIX 3aa4 1o Teme "BaxkHeile MeTaibl U UX COCIUHEHUS .

155.4.4. Xumust 1 OKpy Karomas cpeaa.

BemectBa u MaTcpHraJibl B MOBCEIHEBHOM KM3HHU 4Y€I0BEKa. be3omacHoe HCIOJIb30BaHHE BEIIECTB U XUMHYECKHUX peakunﬁ B 6B1Ty.
HepBaﬂ MMoOMOIIb IMPHU XUMHUYCCKUX OXKOrax U OTpaBJICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolled cpensl (MpeenbHas JomycTuMasi KoHIeHTparus BemecTB (manee - [1JIK). Pomp xumuu B



PEIICHUH KOJIOTHYECKUX MPOOIIeM.
XUMHUYECKUH IKCTIEPUMEHT: U3y4eHHE 00Pa3I[0B MaTEPHATIOB (CTEKIIO, CIIaBBl METAIIIOB, MTOJIMMEPHBIC MATEPHUAIIBI).
155.4.5. MexnpeaMeTHbIE CBSI3HU.

Peanuzanust MEXIPEIMETHBIX CBS3€H MPU U3yUYEHUH XUMUHU B 9 KJlacce OCYHIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIINX eCTECTBEHHO-
HaY4HbIX NOHATHUH, TaK ¥ MOHATUH, ABISIOLIMXCS CUCTEMHBIMU AJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MOHATHS: HAy4YHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CUHTE3, KiIacCU(UKAIUs, ePUOIUIHOCTD,
HaOJII0JICHUE, YKCIIEPUMEHT, MOJICTUPOBAHHUE, H3MEPEHHUE, MO/JICIb, IBJICHUE, TAPHUKOBBIN YPPEKT, TEXHOJIOTHS, MATCPUATIBI.

dusnka: Marepus, aroM, JIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJI, U30TOIbI, PaJIAO0AKTUBHOCTb, MOJIEKYJIA, ICKTPUUYECCKUN 3apsl,
MIPOBOJAHMKH, TOTYNPOBOJHUKHU, IUIIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BELIeCTBa, ras, pacTBOp,
PacTBOPUMOCTD, KPUCTALUTNYCCKAS PEIIETKa, CIUIABhl, (PM3MUECKUE BEITUYHUHBI, CIUHUIIBI H3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3Be34b1, ComHIIe.

Buonorusi: porocunTes, Apixanue, bnocdepa, FIKOCHUCTEMA, MUHEPAILHBIE YA0OOPEHHS, MUKPOAJIEMEHTHI, MAKPOJIEMEHTHI, TTUTATEIIbHBIC
BELIECTBA.

['eorpadus: armocdepa, runpocdepa, MUHEpPaAJIbl, TOPHBIE TTOPOJIbI, TIOJIE3HBIE UCKOIMIaeMbIe, TOTTUBO, BOJAHBIC PECYPCHI.
155.5. NMnaHupyemble pe3ynbTaTbl OCBOEHUA NMPOrpamMMbl NO XMMUU HA YPOBHE OCHOBHOIO obuero oopasoBaHums.

155.5.1. M3yyeHue XMMHUU Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HANpPaBICHO Ha JOCTHXKEHHE OOYyYaroIIMMUCS JIMYHOCTHBIX,
METaNnpeMETHBIX U MIPEIMETHBIX Pe3yIbTaTOB OCBOECHHUS yUeOHOIO MpeIMeTa.

155.5.2. JInaHOCTHEIE PE3YJIbTATBl OCBOCHUSA NPOTrpaMMbl OCHOBHOT'O 06]]_[61"0 06pa3OBaHI/I}I JAOCTUTAIOTCA B XOJ€ OGy‘-ICHI/ISI XUMHH B
CANHCTBC y’—Ie6HOI\/'I M BOCIIMTATSIbHOU ACATCIIBHOCTH B COOTBCTCTBUU C TPAJUITHOHHBIMHA pOCCHﬁCKHMH COHUOKYJIbTYPHBIMHU W JYXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IPUHATBIMU B O6H.[CCTB€ npaBuJiaMl U HOpMaMu TIOBCACHHUSA U CHOCO6CTBYIOT mnponeccaMm CaMoOIIO3HaAHUA,
CaMOpa3BUTUA U CoLUAIIM3allhN 06yqalonmxc;1.

155.5.3. JIuuHOCTHBIC PE3YIbTATBI OTPAXAOT TOTOBHOCTH o6yqaroumxc;1 PYKOBOACTBOBATLCA CHUCTEMOM ITO3UTHBHBIX II€HHOCTHBIX
OpI/IeHTaHI/Iﬁ " pacClinpC€HUE ONbITa ACATCIIBHOCTH HA €€ OCHOBE, B TOM YUCJIC B YaCTH:

1) NaTpUOTUICCKOTO BOCIIUTAHUA:



LIEHHOCTHOT'O OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HacJEe/IMI0, IOHUMaHUs 3HAaYEHUs XUMUYECKON
HayKH B JKM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAJETh JIOCTOBEPHOW HMH(pOpMAMEl O MEepEelIOBBIX JOCTHKEHHAX U OTKPBITUSAX
MHUPOBOH M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpPA U OOILECTBA;

2) rpaX1aHCKOr0 BOCIIUTAHMUSL:

IIPEJCTABICHUS O COLMAIbHBIX HOPMaxX M MpaBWIaX MEAJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B
O0IIECTBEHHO TOJIE3HOH, Y4eOHO-UCCIIEJ0BATENLCKON, TBOPUECKON U IPYTUX BUAAX AESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM
JeSITeIbHOCTH NIPH BBIIIOJHEHUN YUEOHBIX, IO3HABAaTENIbHBIX 33/1a4, BHIIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUU Y4EOHBIX POEKTOB,
CTpPEMJIEHHS] K B3aMMOIIOHMMAHMIO U B3aUMOIIOMOIIM B IPOLIECCE 3TOW yuyeOHOM N1eATeNbHOCTH, TOTOBHOCTU OLIEHHMBATh CBOE INOBEIACHHUE U
HOCTYIIKM CBOMX TOBApUILEH C MO3UIMHY HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMUS MOCIEICTBUNA NOCTYIIKOB;

3) UEHHOCTH HAYYHOI'O [TO3HAHUS:

MHUPOBO33PCHUYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCIICCTBE U XUMHYECKOU peaknuuu, COOTBETCTBYIOIIUX COBPCMCHHOMY YPOBHIO PA3BUTHA HAYKHU U
COCTAaBJIAIOIIMUX OCHOBY JIsI IMOHHMMAaHUSA CYHIHOCTHU Hay‘IHOﬁ KapTUHBI MHpa, HpeI[CTaBJIeHI/If/'I 00 OCHOBHBLIX 3aKOHOMCPHOCTAX PA3BUTHA
MpUpPOAbI, B3aUMOCBA3AX YCJIOBCKA C HpHpOI[HOﬁ Cp@,[[OfI, O pOJIM XUMHHU B IIO3BHAHUHU 3TUX SaKOHOMCpHOCTCﬁ;

IMO3HABATCJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA IMOJIYYCHHUC HOBBIX 3HAHUH TI0 XHUMHU, HGO6XOI[I/IMBIX JJIsL 00BsICHEHUS Ha6J'IIOI[a€MI)IX
IIPOLIECCOB U SIBJICHUI;

MI03HABaTENIbHOM, MH()OPMALIMOHHOW M YWTATENbCKOW KYJIbTYpbl, B TOM 4YHCIIE€ HaBBIKOB CaMOCTOSTEIbHONW pabOThl ¢ y4yeOHBIMU
TEKCTaMM, CIIPaBOYHOM JINTEPaTypOH, TOCTYITHBIMUA TEXHUYECKUMU CPeICTBAMU MH(POPMALIMOHHBIX TEXHOIOTHA;

UHTEpeca K OOYy4YeHHMIO M TO3HAHWIO, JI00O3HATEIBbHOCTH, TOTOBHOCTM M CIOCOOHOCTM K €aM000Opa3oBaHHUIO, NPOEKTHOM U
UCCIIEI0BATEIbCKON AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YPOBHS OOYUYEHHUs B TalbHEUIIEM;

4) hbopmupoBaHUs KYJIbTYPhI 310POBbS:

OCO3HAHMS LIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO, YCTAHOBKHM Ha 3JIOPOBBIH 00pa3 >KU3HU, OCO3HAHUS
MOCNEACTBUM M HENpPUSITUS BPEIHBIX NPUBBIUEK (YMOTPEOJIEHUS aJKOros, HApKOTUKOB, KYpPEHHs), HEOOXOAUMOCTH COONIOACHUS MPABHI
0€30MaCHOCTH MTPU OOPALIEHUH C XUMHUUECKUMH BEIIECTBAMU B OBITY U pPealbHOM KU3HU;

5) TpyZ1IOBOTO BOCIIUTAHHUS:

MHTEpeca K MPaKTUYECKOMY M3Y4YeHHI0 mNpodeccwii M Tpyaa pasIU4HOrO poja, YBaXKEHME K TpPyAy U pe3yibTaTaM TpyJI0BOMH



JESITEIbHOCTH, B TOM YHUCJIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUHN 10 XUMHUHU, OCOZHAHHOTO BBHIOOpA MHAWBHIYABHON TPAaeKTOPHH
MPOJOIDKCHHSI O0Pa30BaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHHU, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHEUHOM MpoQecCuOHANBHOMN 1eATEeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUN, TOTOBHOCTh a/IaliTUPOBATHCS B MPO(EeCCHOHATIBHOM cpejie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

9KOJIOTUYECKH IIEJIeCO00pa3HOTO OTHOIICHHMSI K MPHUPOJE KaK MCTOYHUKY JKM3HH Ha 3emiie, OCHOBE €€ CYIIECTBOBAHHUsS, MOHUMAaHHS
[IEHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOTO OTHOIICHUSI K COOCTBEHHOMY (DM3MYECKOMY M TICHXUYECKOMY 3/I0POBBIO,
OCO3HAHUs IIEHHOCTHU COOJIIOJICHUS TMpaBUJI OE30MaCHOTO IMOBEICHMsI NpH pabOTe C BEIIECTBAMH, a TAKXKE B CHUTYyaIUSAX, YTPOXKAIOIINX
370POBBIO U KU3HHU JIIOJICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TMOJy4YaeMble MPH U3YYEHUH XUMUU, JUIS PElIeHHs 3a/ay, CBA3AHHBIX C OKPY’KAIOUIEH MpUpOIHON
CpEe/IOii, MOBBIIICHUSI YPOBHS 3KOJOTUICCKOW KYJIBTYPBI, OCO3HAHUS TJIO0ATBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOIEM | IyTeH MX PEIIeHUs
IIOCPEACTBOM METOJIOB XUMUU;

OKOJIOr'MYCCKOro MbIIIJICHUA, YMCHUA PYKOBOACTBOBATLCA UM B H03HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHI/IaHI)HOfI IIPpaKTHKE.

155.5.4. MeranpenMeTHsle pe3ynbTaThl. B cocraBe MeTampeAMETHBIX pe3yJlbTAaTOB BBLACISAIOT 3HAUMMBble UIs  (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, NMPUHIIMI, THIIOTe3a, (PAaKT, cUCTEMa, MPOLECC, SKCIEPUMEHT U JAPYroe), KOTOophle
UCTOJB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeIMeTax M IO3BOJISIIOT HAa OCHOBE 3HAaHMH M3 O3THX NpeAMEToB (OpMHUPOBATh
MpEJCTaBICHUE O IIEeJOCTHOM HayyHOM KapTHHE MHpa, U YHUBEpCajbHble y4eOHble AelcTBUs (TMO3HABAaTEIbHbIE, KOMMYHHKAaTUBHBIE,
PEryJISTHBHBIE), KOTOpble 00ecreynBaoT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIILHOMY IJIAHUPOBAHUIO M OCYILECTBICHHIO Yy4eOHOMH
JesTeNIbHOCTH. MeTanpeaMeTHble pe3ysibTaThl OCBOEHUSI 00pa30BaTEIbHOW MPOrpaMMBbl O XMMHM OTPaXKarOT OBJAJIEHUE YHUBEPCATbHBIMU
MIO3HABATEJILHBIMU JICHCTBUSAMU, B TOM YHCJIE:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUSA:

YMCHHUEC HUCIOJIb30BATh NPHUEMBbI JIOTUYCCKOTO MBIIIJICHUA IIPU OCBOCHUUN 3HAHUIL: PacCKpbIBATb CMBICII XUMHWYCCKUX MMOHSITHH (BBII[CJIHTB
HX XapaKTCPHBIC ITIPU3HAKH, YCTAHABJIMBATh B3aUMOCBA3b C APYTUMU HOHSITI/ISIMI/I), HUCIIOJIB30BaTh NNOHATHUA AJIA 00BACHECHUSA OTACIBHBIX (baKTOB
u HBHCHHﬁ, BBI6I/IpaTL OCHOBAHUA U KPUTCPUU UIA KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHNUYCCKHX BCIICCTB U XUMHNYCCKHUX peaKHHﬁ, yCTaHaBJIMBATbL TPUYNUHHO-
CIICACTBCHHBIC CBA3H MCEXKIY 00BbeKTaMH HN3YUYCHUSA, CTPOUTH JIOTUYUCCKHUE PACCYXKICHHUA (I/IH,ZIYKTI/IBHI)IG, ACOAYKTUBHBIC, I10 aHaJIOFI/II/I),
IMPOBOAUTD BBIBOJBI U 3aKIIFOYCHUA

yMEHHE MPUMEHATh B IIpolLlecce IO3HAHMS TOHATHS (MpPEIMETHbIE M METalpeAMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
UCTOJIb3yeMble B XUMHH, NpPeoOpa30BbIBATh IIMPOKO NPHUMEHSEMblEe B XUMHHM MOJICJIbHbIE NPEACTABICHUS - XUMHUYECKUH 3HAK (CUMBOJ



JJIeMEHTa), XUMH4Yeckas (opMmysia M ypaBHEHHE XMMUYECKOW peaKkIUu - MPHU pelIeHUWH Y4eOHO-TIO3HABATENbHBIX 3a7ad, C y4EeTOM STHUX
MOJICTIbHBIX TPEJACTABICHUI BBISBIATh U XapPaKTEPHU30BATh CYMIECCTBEHHBIC MPU3HAKM H3Y4aeMbIX OOBEKTOB - XHUMHYECKUX BEIIECTB H
XUMHYECKHX pEeakLUd, BBIBIATH OOIIKME 3aKOHOMEPHOCTH, MPUUYMHHO-CIIEJACTBEHHBIE CBA3M W MPOTHBOPEUHS B HM3Y4YaeMbIX Ipoleccax H
SIBIICHUSIX;

2) 6a30BbIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

YMCHHUEC HUCIOJIB30BATh IMOCTABJICHHBIC BOIIPOCHI B KAaYCCTBC MHCTPYMCHTA IMO3HAHHA, @ TAKKC B KAaUCCTBC OCHOBBI IJIA q)OpMI/IpOBaHI/IH
THUITIOTE3EI 110 IIPOBCPKE NMPAaBUIIbHOCTH BBICKA3bIBACMBIX Cy>KI[CHPII>i;

HpI/IO6p€TCHI/Ie OIIbITa IO INNIAHWUPOBAHUIO, OPraHu3allMi U MNPOBCACHUIO YYCHHUYCCKUX OKCIICPUMCHTOB: YMCHUC Ha6JHOIIaTI) 3a X0A0M
npoIiecca, CaMOCTOSTEIbHO MPOTHO3UPOBATE €r0 Pe3yJIbTarT, (OPMYIHPOBATh 00OOIIEHUST ¥ BBIBOJBI MO PE3yJIbTaTaM IPOBEICHHOTO OIbITA,
UCCJIC/IOBAHHS, COCTABIISATH OTUYET O MPOJICIIAHHOM padoTe;

3) pabora ¢ uHpopMaIuei:

yYMEHHE BBIOMpATh, aHAIM3UPOBATH M MHTEPIPETUPOBATh MH()OPMAIMIO PA3IMYHBIX BHIOB U ()OPM TPEACTABICHUS, MOIYy4aeMyIO U3
pa3sHbIX UCTOYHUKOB (HAYYHO-TOMYJISIpHAs JUTEPATypa XMMHUYECKOIO COAEP)KaHUs, CIIPaBOUHbIE 1O0COOMs, pecypchl HTepHeTa), KpUTHUECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMALIHIO;

yYMEHUE MPUMEHSTh pa3IMYHbIE METOJ/bI U 3alpochl MPH MOUCKE U 0TOOpe MH(pOPMAIMU U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJUMBIX
JUIsL BBIIIOJTHEHUS Y4YeOHbIX M TI03HABaTENbHBIX 3a/ad ONPEIEJICHHOIO THIA, NPUOOpETeHHE OmbiTa B OO0JACTH HCIIOJIb30BAHUSA
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJaJeHHE KYyJbTYpOH AaKTHBHOTO HCIOJb30BAaHUS PAa3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BbIOHMpaTh ONTHUMAIbHYIO (GOpMY TMpeAcTaBieHUs HH(GOPMallMd W WIUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIO0XHBIMU
cXeMaMH, AuarpaMMamH, ApyrumMu opMamu rpauki 1 X KOMOMHAIUSMU;

YMEHHE UCIOJIb30BaTh M aHAM3HPOBATh B Tpoliecce yuyeOHONW M HCCIEAO0BATENIbCKON MeATeTbHOCTH HH(POPMAIMIO O BIUSHUH
MPOMBIIUIEHHOCTH, CEIBCKOT0 X0351UCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKaroUel TPUPOIHON Cpeabl;

155.5.5. V obyuaromierocst 0yyT cOpMHUPOBAHBI CIICTYIONTHE YHHBEPCATbHBIE KOMMYHUKATUBHBIE ICUCTBUSI:

YMEHUE 33/1aBaTh BOMPOCHI (B X0/1€ Juajora v (WIn) TMCKYCCUH) M0 CYLIECTBY 00CyXI1aeMoil TeMbl, (hOpMYyITHUPOBaTh CBOM MPEIOKEHUS
OTHOCHUTEIIbHO BBITTOJIHEHUS TIPETIOKEHHOM 3a1auu;

MPUOOpPETEHNE OMBbITa MPE3CHTALUU PE3YJIbTATOB BBHIMOTHEHHUS XUMHUYECKOTO JKCIepuMeHTa (J1a00opaTOpHOTO OMbITa, JTaOOpaTopHON
pabOTHI IO UCCIIEIOBAaHUIO CBOWCTB BEIIECTB, YUEOHOTO TIPOEKTA);



3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMM II03HABATEIBHOW M HCCIEAOBATENbCKOW JIEATENbHOCTH MPHU PEHICHUU
BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE ydeTa OOINMX HMHTEPECOB M COTJIACOBAaHUs MO3UIMKA (0O0CYXKACHHs, OOMEH MHEHUSMH, "MO3TOBBIC
HITYpMbI", KOOpJUHAIIHMS COBMECTHBIX JIHCTBUH, ONpe/ie]IeHHe KPUTEPHUEB 10 OLIEHKE KaueCTBa BHIIOJIHEHHOM paboThI U ApyTHUe);

155.5.6. Y obyuatomierocst OyayT cOpMUPOBaHBI CISAYIONINE YHUBEPCALHBIC PETYJIATUBHBIC TCHCTBUS:

YMEHHE CaMOCTOSATEJIBHO ONPENENATh LeNU AEATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U IPU HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO JIEATEIBHOCTh, BBHIOMpaTh Hambosjee 3((eKTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M IIO3HABaTEIbHBIX 33734,
CaMOCTOSITEJIBHO COCTAaBIIATh WM KOPPEKTUPOBATH IMPEIIOKEHHBIM ANTOPUTM JEHCTBUN IIPU BBIIOJHEHUU 33aJaHUM C Y4ETOM IOJIyYEHUs
HOBBIX 3HaHUH 00 U3yyaeMbIX OOBEKTaX - BEIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBUE MIOJYUEHHOIO pe3yJbTara 3asBJIECHHON LENH;

YMEHHUE UCI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIJaraéMble B YCJIOBUU 33JaHUN.
155.5.7. IlpenmeTHBIC pe3yabTaThl OCBOCHHUS IPOrPAMMBI [0 XUMHUHU Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHUsI.

B cocrase IMPEAMCTHBIX PE3YyJIbTATOB I10 OCBOCHHIO 00513aTEJIbHOTO COACPpKaHUA, YCTAaHOBJIICHHOI'O HaHHOﬁ Q)CﬂepaHBHOﬁ pa60qel71
nporpaMMoﬁ, BBIACTIAKOT. OCBOCHHBIC O6y‘-IaIOHII/IMI/IC$[ HAay4YHBIC 3HAHWA, YMCHHUA U CITIOCOOBI ZIGfICTBHﬁ, BUJbI ACATCIBHOCTH I10 IMOJYYCHHIO
HOBOI'O 3HAaHUA, €0 HHTCPIIPCTALIUU, npeo6pa30BaHmo H IIPUMCHCHHIO B pa3JIMYHBIX yLIC6HBIX " HOBBIX CUTyallUAX.

155.5.7.1. K xoHIty 00yueHus B 8 kjiacce y o0ydaromerocsi 0yayT copMUPOBaHBI CIEAYIONINE MPEIMETHBIE PE3yJIbTAThI IO XUMUU:

PACKpPBIBATH CMBICIT OCHOBHBIX XUMHUYCCKHUX MMOHSATHM: aToOM, MOJICKYIJIA, XUMHUYECKHM QJICMCHT, TPOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO,
CMECH (OI[HOpOI[HaSI n HGOI[HOpOI[Haﬂ), BAJICHTHOCTb, OTHOCHUTCJIbHAsA aTOMHad W MOJICKYJIIpHad MaccCa, KOJUYCCTBO BCIICCTBA, MOJIb,
MOJIIpHAsA Macca, MaccoBasAd OOJIsI XUMHYCECKOI'0 DJJIEMEHTa B COCAWHCHUH, MOHHpHLIﬁ O6’beM, OKCHUJ, KHUCJI0Ta, OCHOBAHHC, COJIb,
SJICKTPOOTPULATCIIBHOCTD, CTCIICHL OKUCIICHUSA, XUMHWYCCKasa pCaKius, KJ'IaCCI/I(l)I/IKaHI/Iﬂ peaKuHﬁ: PCaKMK COCAUHCHM A, pCaKINU PAa3JI0KCHUS,
pCaknun 3aMCIICHUA, PCaKIINN O6M€Ha, 9K30- U SHAOTCPMUYICCKHUEC PCAKINH, TEIJIOBOM 3(1)(1)€KT peaKknuun, AaApo aroma, BHCKTpOHHLIﬁ clIon
aToMa, aToMHasd Op6I/ITaJ'IB, paanycC aroMa, XUMHUUYCCKasA CBA3b, MOJApHAA W HCIOJIAPHAsA KOBAJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KaTHUOH,
AaHHOH, PaCTBOP, MaCCOBaA N0JId BEIICCTBA (HpOL[eHTHa}I KOHI_ICHTpaI_II/ISI) B paCTBOPC;

HIUTIOCTPUPOBATH B3aAUMOCBA3b OCHOBHBIX XUMHUYCCKUX MMOHATUH U IMPUMCHSATH OTU IMOHATHS ITPU OIMMMCAHWHN BCIICCTB U UX HpeBpaHleHI/Iﬁ;
HCIIOJIb30BATh XUMHUUYCCKYI0 CUMBOJIUKY JJI1 COCTABJICHU A (bOpMYJ'I BCIICCTB U ypaBHCHI/Iﬁ XUMHNYCCKHX peaKHHﬁ;

OMpEaACIATL BAJICHTHOCTE ATOMOB 3JICMCHTOB B 6I/IHapHI)IX COCAUHCHUAX, CTCIICHb OKHUCJIICHHA 3JICMCHTOB B 6I/IHapHI)IX COCINHCHHUAX,
MNPUHAJICKHOCTh BCHICCTB K OIIPCACICHHOMY KIIACCY COCI[I/IHCHI/Iﬁ 1o (I)OpMy.HaM, BUJ XUMHYECKOM CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B
HEOPTaHUYCCKUX COCTUHCHUAX



packpbiBaTh cMbici [leproanueckoro 3akona JI.M. MenneneeBa: 1eMOHCTPUPOBATh TOHUMAHUE TIEPUOIUICCKON 3aBUCUMOCTH CBOMCTB
XUMUYECKHUX JIEMEHTOB OT UX MojoxkeHus B [lepuoanueckoil cucreme, 3aKOHOB COXPaHEHMsI MACChI BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJIIPHOTO YYCeHHS, 3aKOHa ABOTaJipo, ONHCHIBAaTh M XapaKTepu3oBaTh TaOimuuHyio ¢opmy Ilepuomnueckoid cHCTeMbl XUMHUYECKHUX
AIIEMEHTOB: pa3iuyaTh NOHATUS 'TnaBHas noarpynna (A-rpynma)' u "moGounast moxrpymmna (b-rpymma)’, mambie u OonbIine MEpHOIbI,
COOTHOCHUTbH 0003HAYEHUS, KOTOphIe UMetoTCs B Tabnuie "[lepuoandeckas cucremMa XxuMuueckux 3yeMenToB J[.M. Menneneesa" ¢ 4MCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YMCIIO DJIEKTPOHOB W paclpeefieHue HX TI0
3JICKTPOHHBIM CJIOSIM);

KJIACCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTBI, HCOPTaHUYECKHE BEIIECTBA, XUMUYECKHE PEAKIMK (10 YUCIIy U COCTaBY YYacTBYIOIIUX B
PEaKIuu BEIIECTB, 0 TEIIOBOMY 3G (DeKTy);

XapaKTCpPU3oBaTh (OHI/ICI)IBaTI)) O6HII/IG XHMHYCCKHE CBOMCTBA BCIICCTB Pa3JIMYHBIX KJIACCOB, MNOATBEpKAAad ONMCAHWC NpUMCpaMU
MOJICKYJISIPDHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHWYCCKUX peaKuHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT HX KAYCCTBCHHOI'O0 COCTaBa, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX
npeBpameHI/Iﬁ B pAa3JIMYHBIX YCIIOBUAX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJSPHYIO M MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO OO XMMHYECKOIO 3JIEMEHTa 10 (opmyiie
COEIMHEHUS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUH;

IIPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIBbHOW JAEATEeIbHOCTH - aHajJu3 M CHHTE3, CpaBHEHUE, 0000IleHue, CUCTeMaTH3alluio,
KJIacCU(UKALMIO, BBIBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3E€H - A M3yuYeHHs] CBOMCTB BEIIECTB M XUMHUYECKUX PEAKIMHA, €CTeCTBEHHO-
Hay4yHbI€ METO/Ibl TIO3HAHUS - HAOII0eHNE, U3MEPEHHE, MOJIETMPOBAHUE, SKCIIEPUMEHT (PEaTIbHBIM U MBICICHHBIN);

ClleZIoBaTh IpaBHJIaM I10JIb30BAaHUS XUMHUYECKOW MOCyAoil M jabopaTopHbIM 0O0OpyJOBaHHMEM, a TaKKe NpaBWiIaM OOpaleHHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMHU [0 BBINOJIHEHHUIO JAOOPATOPHBIX XHUMHUYECKHUX OIBITOB MO MOJYYEHHIO U COOMpaHHIO
ra3oo0pa3HbIX BELIECTB (BOJIOPOJA M KUCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OMPEEIEHHOW MacCOBOM J10JIeil pacCTBOPEHHOTO BELIECTBA,
IUIAHUPOBATh U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB IIEI0YEH U KHCIOT C MOMOUIbI0 HHAUKATOPOB (JIAKMYC,
¢deHondranzent, METUIOPAHXK U APYTHE).

155.5.7.2. K xon1ty 00yuenus B 9 kiacce y o0ydarorerocst 0yayT copMUPOBAHBI CIEAYIONINE TPEIMETHBIE Pe3yJIbTaThl IO XUMHUU:

PACKpPBIBATH CMBICII OCHOBHBIX XUMHUYCCKUX MOHSATHN: XMMHYECKHUI 9JICMCHT, aTOM, MOJICKYJIa, UOH, KaATUOH, aHUOH, IIPOCTOC BCUICCTBO,
CJIOKHOC BC€HICCTBO, BAJCHTHOCTB, JJICKTPOOTPULATCIIBHOCTb, CTCIICHb OKHCIICHHA, XUMHUYCCKasd pPCaKnusd, XUMHUUYCCKAA CBA3b, TEIIOBOH
B(I)q)CKT pcaKknunu, MOJb, MOHHpHLIﬁ O6TJGM, pacTBOp, SJICKTPOJIHUTBI, HECIJICKTPOJIUTHI, JICKTPOJIUTHUICCKAA JUCCOLUALIUA, PCAKIIUU NOHHOI'O



oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble M HEOOpAaTUMBbIE pEaKIHH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIINH,
OKHCITUTENb, BOCCTAaHOBUTENb, OKHUCJICHHE M BOCCTAaHOBJICHHE, aJUIOTPONUS, aM(pOTEPHOCTb, XUMHYECKasi CBs3b (KOBAJCHTHAas, MOHHAs,
METaJUINYecKast), KpPUCTAUIMYECKasl peIIeTKa, KOPpPO3Ms METaJUIOB, CIUIaBbl, CKOPOCTh XMMUYECKOH peakLuH, MpelelbHO JOoIycTUMast
koHueHrpauus [IJIK Bemecrsa;

WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHATD 3TH MOHATHS IIPH ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;
MCIIOJIb30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTABJICHUS (POPMYIT BELIECTB M YPAaBHEHUI XMMHUYECKUX PEaKLUi;

ONPEACISITE BAJICHTHOCTh U CTENEHb OKHUCIEHUS XUMHUYECKUX JJIEMEHTOB B COCAUHEHMAX Pa3JIMYHOIO COCTaBa, IPUHAIIEKHOCTD
BEIIIECTB K OIPEIACICHHOMY KJacCy COEIMHEHMM 1o (opmysiaM, BHUJ XUMHUYECKON CBs3U (KOBaJCHTHAs, HMOHHAs, METAJNIMYECKas) B
HEOPraHMYECKUX COEAMHEHUSAX, 3apsi/l HOHA N0 XUMHYECKOH GopMylie, XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPTaHHMUECKHUX COCAMHEHMIA,
THUN KPUCTAIIIMYECKOUN PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBaTh cMbica [lepuonnyeckoro 3akona JI.M. MenneneeBa u 1€MOHCTPUPOBATh €ro MOHUMAHUE: ONMCHIBATh M XapaKTepU30BaTh
Tabmmanyo Gopmy Ileproauueckoil CHCTEMbl XUMHUYECKUX AJIEMEHTOB: Pa3NiMyaTh MOHATHS '"TiaBHas nmoxarpymma (A-rpynma)" u "modounas
noarpymnna (b-rpynmna)", mansie 1 GoJbIINe IEPUO/IbI, COOTHOCUTH 0003HAYEHHUsI, KOTOPbIE UMEIOTCS B IEPUOANYECKOH TabuuLe, ¢ YUCIOBBIMU
XapaKTePUCTHKAMH CTPOCHHUS aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB M 3apsi sapa, oOIee YUCIIO SJIEKTPOHOB M PAcCIpelelieHHe HX IO
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH O0IME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB AJIEMEHTOB U UX COEAMHEHUH B Mpejenax MajiblX MepHOOoB
Y TJIaBHBIX HOJATPYMII C yYETOM CTPOEHUS X aTOMOB;

KJ1acCU(UIUPOBaTh XUMHUECKUE HIIEMEHThI, HEOPIraHWYECKHE BEIeCTBA, XMMHUYECKHE peakUH (110 YHUCIy U COCTaBY YYacTBYIOIIMX B
peaKkLuy BEUIECTB, M0 TEIII0BOMY 3(D(EKTy, IO U3MEHEHHUIO CTENEHEH OKHUCIEHHS] XUMUYECKUX AJIEMEHTOB);

XapaKTCpPU30BaTh (OHI/ICBIBaTL) O6H_II/IC u CHeLII/Iq)I/I‘IeCKI/IC XUMHYECKHE CBOMCTBA IMPOCTBIX U CJIIOXKHBIX BCIICCTB, NOATBEPIKAASA OITMCAHUC
nmpuMepaM MOJICKYJIAPHBIX H MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHfI;

COCTaBJISITb YPAaBHCHUA BHCKTpOHHTquCKOﬁ Jucconuanumn KuCIIOT, I_I_ICJ'IO‘-ICI‘/JI )51 COJICI>'I, IMOJIHBIC U COKPAIICHHLIC YpPaBHCHUA peaKLII/Iﬁ
HOHHOTO 06M€Ha, YpaBHCHUA peaKHHﬁ, MOATBCPKAAIOMIUX CYIICCTBOBAHUC TCHETHYCCKOM CBSI3U MCXKIY BCHICCTBAMU PA3JIMYHBIX KJIACCOB;

PACKPBIBATH CYIIHOCTb OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/Iﬁ IOoCPECACTBOM COCTABJICHUS 3JICKTPOHHOT'O OajaHca 3TUX peaKI.lPIfI;

IIPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA, BO3MOXKXHOCTH IIPOTCKAHHUA XHUMHUYCCKUX npeBpameHI/Iﬁ B
Pa3JIMYHBIX YCIIOBUAX,

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJSPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOIO 3JeMeHTa mo (opmyie



COCIMHCHU A, MAaCCOBYIO NOJIKO BEIIECTBA B PAaCTBOPEC, IIPOBOAUTE PACUCTHI 110 YPABHCHUTIO XHUMHYECKOU PEaKIUu;

co0JII01aTh MpaBUJIa MOJIb30BAHM XUMUYECKON TIOCYI0M U TaOOpaTOPHBIM 000pYAOBAaHHEM, a TAKXKe MpaBHiIa 0OpaIleHHs ¢ BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBITIOJHEHHUIO J1a00PATOPHBIX XMMUYECKUX OMBITOB 10 TOJTYYCHUIO M COOMPAHUIO ra3000pa3HbIX BEIECTB
(aMMmaka M yrieKucioro rasa);

IIPOBOJIUTh PEAKLUH, [TOJTBEPHKAAOLINE KaueCTBEHHbIM COCTAaB Pa3IMYHbIX BELIECTB: PACIIO3HABATh ONBITHBIM IIyTEM XJIOPUIAOPOMHUI-,
uoaua-, kapooHar-, pocdar-, cunmukar-, cynbdar-, TUIPOKCUA-UOHBI, KATHOHBl aMMOHHS U MOHBI M3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BELICCTB;

MPUMEHATh OCHOBHBIC OIEpPAllMU MBICIUTEILHON JEATeTbHOCTH - aHaJlu3 W CHUHTE3, CpaBHEHHE, 000O0IICHHE, CHUCTEMaTH3alluio,
BBISIBJICHHE MPUYMHHO-CICICTBEHHBIX CBA3CH - Ui M3yYeHHUs CBOWCTB BEIIECTB U XMMHUYECKUX PEaKIMi, €CTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUSI - HAOIIOJICHUE, U3MEPEHNE, MOJICTUPOBAHHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH ).

155.6. B ¢enepanbHbIXx W perHOHANBHBIX MPOIEAYpax OIEHKM KauyecTBa OOpa30BaHMs HCIIONB3YEeTCs IepeYeHb
(komuduKaTop) pacmnpeneeHHbIX [0 KiaccaM IMPOBEPSIEMBIX TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MTPOTPaMMbl OCHOBHOT'O OOIIET0 00Opa30BaHUs U AJIEMEHTOB COAEPKaHUs 110 XUMUHU.

Tabmuma 23

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTebHON MTporpamMmsI (8 Kiacc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa3zoBaTeNbHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3ynbTaTa
1 [To Teme: "I[lepBoHavanbHBIE XUMUYECKUE TTOHATHS "

1.1 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX IOHATHUH: aTOM, MOJIEKYJIa,
XUMUYECKAN DJIEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEHIECTBO, CMECH
(onHOpOIHAS M HEOJHOPOJIHAs), BAJIECHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHas Macca,




MaccoBast JOJSI XUMHUYECKOTr0 3JIEMEHTA B COSIMHEHUU, MOJISIPHBIH 00BeM,
XUMHYECKas peakius, Kiaccu(PUKalus peakluii: peakiuu COEIUHEHHS,
peaKiuu pa3lioKEHUs, PEaKIMH 3aMEUICHHS, PEakIuu OOMEHa, DK30- U
SHAOTEPMUUYECKUE pEeaKLIMH, TerioBo 3dGdeKkT peakiuu, pacTBop,
MaccoBas JI0JIsl BElIeCTBa (MPOILEHTHAsE KOHIICHTPALIKsI) B paCTBOPE

1.2 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHMX TIOHATHH U
MPUMEHSTh 3TH IMOHATHUS MIPU ONMMCAHUU BEILIECTB U UX MPEBPALICHUI

1.3 UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOIMKY JJs COCTaBleHUs (popmyn
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHUSI MAcChl BEILECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HHsI, 3aKOHA ABOTaIpo

15 OTPEIEATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX

1.6 KJIACCU(UIIUPOBATh XUMHYECKHE peakmuu (M0 YUCIy W  COCTaBY
YYacCTBYIOIINX B PEAKIIMH BEIIECTB, 1O TEIIOBOMY P HEKTY)

1.7 BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB

1.8 BBIUHCIISATH MAaCCOBYIO [IONII0 XHMHUYECKOTO »dJeMeHTa 1o (dopmye
COCIMHCHHUS,

1.9 BBIYUCIIATH MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHATh E€CTECTBEHHO-HAYYHbIE METOJbl TO3HAHUS - HAOJI0JIeHUe,
HU3MepeHne, MOICTUPOBAHNE, SKCTIEPUMEHT (PEealIbHbIN U MBICIICHHBIN )

2 ITo Teme: "BaxxHeiimme npeACcTaBUTENN HEOPTaHUYECKUX BEIIECTB"

2.1 pacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKHUX IOHSTHUH: OKCHI, KHUCJOTAa,
OCHOBaHHE, COJIb

2.2 ONPEACIATh NPUHAUIEKHOCTh BELIECTB K  ONPEACIEHHOMY  KJIAcCy




coenHeHui o popmynam

2.3

KJIACCU(UIIUPOBATH HEOPTAHUYECKUE BEIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAsl ONUCAHUE IPUMEPAMU MOJIEKYJIIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUU

2.5

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTEKaHUS XWUMHUYECKHMX IIPEBpAlICHUN B
Pa3IMYHBIX YCIOBUAX

2.6

CIIeNOBaTh  TpaBWJaM  MOJb30BAaHMA  XMMHYECKOH  TOCYHIOH U
1a0opaTOpHBIM  O0OPYJOBaHUEM, a TakXKe INpaBWIaM OOpameHust C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHSAMH 110 BBIOJHEHHIO
71a00paTOPHBIX XHMUYECKHX ONBITOB IO MOJYYCHHIO W COOMPAHHIO
razoo0pasHbIX BEIIECTB (BOXOpPOJAa M KHUCIOpPOJA), IPUTOTOBICHHIO
pacTBOpPOB C OMNPEAEIICHHON MAacCOBOW JOJIE pacTBOPEHHOTO BELIECTBA,
IUIAHUPOBaTh U NPOBOJAUTH  XMMHUYECKHE  DKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MIETOYEH M KHUCIIOT C MIOMOIIBI0 WHANKATOPOB
(;makmyc, GpeHondranenH, METHIOPAHXK U IPYTHE)

2.7

IMpOBOAUTDL PACUYCTHI I10 YPABHCHUTIO XUMHUYECKOH pcaKknuun

IIo Teme: '"llepmommueckuit 3akoH u Ilepuommueckas cucrema
xumuyeckux anemeHtoB  J[.M. MengeneeBa. CTpoeHHE aTOMOB.
Xumnyeckas cBsi3b. OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH"

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKMX IIOHATHM: SApPO aToMa,
ANEKTPOHHBIA  CIOM  aToMa, aroMHas oOpOuTallb, paguyc aroma,
XUMUYECKasd CBs3b, INOJsIpHAas W HENOJspHAs KOBAJCHTHAas CBsA3b,
QJICKTPOOTPUIATCIIbHOCTG, HOHHAA CBA3b, MOH, KaTHOH, aHUOH, CTCIICHb
OKHUCIICHUS

3.2

KJ'IaCCI/I(I)I/II_[I/IPOBaTB XUMHUYCCKUEC 3JICMCHTHI




3.3 ONMCBHIBaTh M XapakTepusoBaTh Tabmuunyro (opmy Ilepuoanyeckoit
CHUCTEMBbl XMMHYECKHMX D3JEMEHTOB: pa3jiuyaTh IOHATUSA 'TJIaBHAs
nonrpymnmna (A-rpynma)" u "no6ouynas noarpynna (b-rpynma)", "mansie" u
"GosbImIe" IEPHOIBI

3.4 packpsiBaTh cMbicn  Ilepuogmueckoro 3akona J[.M. Menneneena:
JEMOHCTPUPOBATh TOHMUMAaHUE MEPUOJAUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHYECKHX 3JIEMEHTOB OT UX MojoxkeHus B [lepuoanueckoii cucreme

3.5 COOTHOCUTH 0003HAaYEHUS, KOTOpbIe UMetoTcs B Tabnuue "l[lepuoanueckas
cucteMa xumuueckux osnemeHtoB JI.MI. MeHnneneeBa" ¢ YHCIOBBIMU
XapaKTepUCTHUKAMHU CTPOCHUSI aTOMOB XHMHYECKHX DJIEMEHTOB (COCTaB U
3apsn  anapa, oOIlee 4YMCIO JJIEKTPOHOB U pacHpelesieHHe HX IO
ANEKTPOHHBIM CJIOSIM)

3.6 OIPCACIIATh CTCIICHDb OKUCJIICHUA 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7 OTpENEesATh BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCANHEHUSAX

Tab6muna 23.1

[TpoBepsieMble 311eMeHTHI cojiepxkanus (8 ki1acc)

Kon [IpoBepsieMBlil 2JIEMEHT COACPKAHUS
1 [TepBoHavYaIbHBIC XUMUYECKUE TTOHSATHUS
1.1 [Ipenmer xumun. Poiap XMMUU B )KU3HU YeJIOBEKAa. XMMHUS B CUCTEME HayK. Tena

U BemiecTBa. GU3NYSCKHUE CBOMCTBA BEIIECTB. ArperaTHoe COCTOSAHHUE BCIICCTB

1.2 [TonsTHe o0 MeTo/ax Mo3HaHUs B XUMHUH. UncThie BemecTBa U cMecu. CrocoObl
pasaeneHus cMecen

1.3 ATOMBI U MOJICKYIJIBI. Xumudeckue dieMeHTh.. CHMBOJBI  XUMHYCCKUX




351eMeHTOB. [IpocThie U C10kKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE

1.4

Xumuueckass Gopmyna. BaneHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTaBa BellecTB. OTHOCHTEIbHAS aTOMHAs Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca. MaccoBast 10/ XMUMUYECKOTO JIEMEHTA B COCIMHEHUHT

1.5

KommuectBo BemecrBa. Monbs. MonsipHasg macca. B3anMoOCBsA3b KOJIMYECTBA,
Macchl W UHWCIa CTPYKTYPHBIX €IUHHI] BemlecTBa. Pacuersl mo ¢opmynam
XUMHUYCCKUX COGI[I/IHGHI/IfI

1.6

Ousnyeckue U XUMHUYECKHE SBICHUS. XMMHMUYECKas PEaKLUs U €€ IPHU3HAKU.
3aKoH COXpaHEHUs MacChl BemlecTB. XUMHUYeckne ypaBHeHUs. Kiaccubukamms
XMMUYECKHUX peakluil (COeAMHEHUs, Pa3ioKeHUs, 3aMeIlIeHus, 0OMeHa)

1.7

XMMHAYECKUI SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MMOCY/I0M, C MpaBUIaMH
pabotel B jaboparopuM © TpUeMaMu OOpalleHus C JIa0OpaTOPHBIM
o0opynoBaHMEeM, H3Y4YE€HHE U ONUCaHWEe (PU3NYECKUX CBOKMCTB 00pa3loB
HEOPTraHMYECKUX BEIECTB, HAOMOIeHNe PU3NIECKUX (TUIaBICHUE BOCKA, TassHUE
Jb/a, pacTUpaHUE caxapa B CTyNKe, KUIEHME M KOHJEHCAalus BOABI) U
XUMHAYECKHX  (TOpeHHe  CBEeYH, TNPOKAIMBaHWE  MEIHOW  IMPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCJIOTOW) SBJIEHUH, HAONIOJIeHMEe W ONMCaHHUe
MPHU3HAKOB  MPOTEKAaHWsT XWMHUYECKHX peakuuid  (pasloKeHWe  caxapa,
B3aMMOJIEHCTBHE CEpHON KHUCIOTHI C XJIOPUIOM Oapus, pa3aoxKeHHe TUAPOKCHIA
meau (II) mpu HarpeBaHuM, B3aMMOJECHCTBHUE JK€JI€3a C PACTBOPOM COJIM MEIU
(IT), wu3yueHue cmocoOOB paszueneHus cMmecedl (C TOMOIIbIO MarHuTa,
¢uiabTpOBaHWE, BBINApUBAHUE, AUCTUIUIALMUSA, XpomaTorpadus), MpoBerecHUE
OYHMCTKH MOBAPEHHOH COJIM, HAOJIO/ICHHE U OMHCAHUE PE3YIbTAaTOB MPOBEICHHUS
OTBITA, WIUTFOCTPHPYIOMIETO 3aKOH COXPAaHEHHsS] MAacChl, CO3JaHWE MOJeen
MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxueiiiine MNpEACTAaBUTCIIN HCOPTraHUYCCKUX BCIICCTB

2.1

Bo3nyx - cmech razoB. CocraB Bo3ayxa. Kucmopox - sIeMEHT M IIPOCTOE
BeulecTBo. HaxoxaeHue kuciopojia B mpupoje, (pusMdeckue M XUMHUYECKHe
cBoiicTBa (peakuuu ropeHusi). Oxcuasl. Ilpumenenue kucnopona. CrocoOsl




MOJyYeHHUsS KHUCIIOpoJa B J1a0OpaTopud M MPOMBIIIEHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H - alioTpornHas MoAu(UKaIHS KUCIOpoaa

2.2

TennoBoii 3 pexT XuMudeckoi peakuu, TepPMOXUMUYECKUE YPAaBHEHUS, K30~ U
SHAOTEPMUUYECKUE peakUuu. TOIIMBO: yrojib U METaH. 3arps3HEHHE BO3/1yXa,
yCHJIEHHE ApHUKOBOTO 3P deKTa, pa3pylieHue 030HOBOTO CII0A

2.3

Bomopon - anmemeHT M mpoctoe BemiecTBO. HaxoxkaeHwe Bomopoja B MPHUPOJE,
¢u3nyuecKkne M XUMHUYCCKUE CBOKCTBAa, NPUMEHEHHUE, CIOCOOBI IMOJIYYCHUS.
Kucnots! u conn

2.4

MoutsipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSAM

2.5

®dusnyeckue cBoicTBa BoJbl. Boma kak pactBoputenb. PactBopsl. HackienHbie
Y HEHaChILEHHbIE pacTBOpbl. PacTBOpUMOCTh BeliecTB B Boje. MaccoBast 40Jis
BEIIECTBA B pacTBope. XUMHUYECKHe CBoWcTBa BOAbl. OcHoBaHus. Poib
pacTBOpPOB B MNpPUPOJE U B KU3HU uenoBeka. KpyroBopoT BoAbl B IPHUPOJE.
3arpsi3sHEeHUE TPUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOJIHBIX BOJI

2.6

Knaccudukanuss Heopranmueckux coeauHeHuit. Oxcuabl. Knaccudukarus
OKCHJIOB:  coneoOpa3yromme (OCHOBHBIE, KHUCIOTHbIE, aM(OTepHbIE) U
HeconeoOpa3ytomue. Homenknatypa oxcuaoB. dusmueckne M XUMHUECKHE
cBoiicTBa okcuaoB. [lomydeHne okcumoB

2.7

OcHoBanust. Knaccudukanuss OCHOBaHMH: IIETOYM M HEPAaCTBOPHMBIE
ocHoBaHMs. HomeHkiarypa ocHoBaHui. Du3NUecCKne U XMMHYECKHE CBOWMCTBA
ocHoBanuil. [lomydyeHne ocHOBaHUN

2.8

Kucnotel. Knaccudukanus xucinor. Homenkmarypa kucior. Dusnyeckue u
XUMHUYECKHEe CBoOMcTBA KHCIOT. Psam axktuBHoctH MertamaoB H.H. Bekerosa.
[Tonyuenue kucnoT

2.9

Comu. Homenxnarypa cosieli. ®@U3NYECKME M XUMHUYECKHE CBOWCTBA COJIEH.
[Tomyuenue conen

2.10

I'enermueckas CBA3b MCXKIY KilacCaMU HEOPTaHUYCCKUX COG)]I/IHeHI/Iﬁ
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XUMUYECKUH  DKCIIEPUMEHT:  KAuyeCTBEHHOE  OMNpE/ACNICHUE  COACpIKAHUSA
KHCIIOpO/Ia B BO3JyXe, IMOJy4eHHE, COOMpaHue, pacrno3HaBaHUE M H3YyUYCHUE
CBOWMCTB KHCJIOPOJa, HAOIIOJCHUE B3aWMOJCUCTBUS BEIIESCTB C KHCIOPOJAOM M
YCIIOBUSI BOZHMKHOBEHUSI U TNpEKpalleHus ropeHus (mokapa), 03HAaKOMIIEHUE C
oOpa3laMu OKCHJIOB W ONHCAHME WX CBOWCTB, IOJIy4eHHUE, COOUpaHHeE,
pacrmo3HaBaHHE€ M HM3yY€HHE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOCHCTBHE
Bojopoaa ¢ okcugoMm meau (II) (Bo3MOkKHO MCHOJIb30BaHUE BUIEOMATEPHAIIOB),
HaOmo/leHne o00paslioB  BEIIECTB KOJMYECTBOM 1 MOJb, UCCIIEOBaHUE
OCOOCHHOCTECH  PACTBOPEHHsSI BEIIECTB C  Pa3jMYHON  PACTBOPUMOCTEHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINpPEACIEHHOM MaccCOBOW J0Je pacTBOPEHHOTO
BELIECTBA, B3aWMOJAEWCTBHE BOJbI C MeTaylaMd (HaTpUEM U KaJbIUEM)
(BO3MOKHO HCMOJIb30BaHUE BUICOMATEPHUATIOB), ONIPECICHNE PACTBOPOB KUCIOT
Y IIEJI0YEH C TOMOIIBIO MHAUKATOPOB, UCCIIEI0BAHNE 00Pa31l0B HEOPTaHUUECKHIX
BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOIEHNE U3MEHEHHSI OKPACKH MHAUKATOPOB B
pacTBopax KHUCIOT M IIeJIoUel, udyueHue B3ammojenctBus okcuaa meau (1) c
pPacTBOPOM CEpPHOM KUCIOTHI, KUCIOT C METalJlaMH, PeaKIuil HehTpaiu3aium,
MOJIyYCHNE HEPaCTBOPUMBIX OCHOBAaHWH, BBITECHEHHE OJHOTO MeTallla JPYTHM
W3 pacTBOpa COJIM, pelIeHUe IKCIEPUMEHTANBHBIX 3a7au 1o Teme "Baxneiinme
KJIACCHI HEOPTAaHUYECKUX COCTMHEHMI"

[Iepnonnueckuit 3axoH u lleproanyeckas cucreMa XMMUYECKUX 3J1eMeHTOB J[. 1.
MenpneneeBa. CrpoeHne aromMoB. Xumudeckas CBA3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU

3.1

[lepBble MONBITKM KiIaccU(PUKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O rpynnax
CXOJIHBIX 3JIEMEHTOB (ILEJOYHbIE U INEIOYHO3EMENIbHbIE METaslIbl, T'aJOreHbI,
MHEPTHBIE Ta3bl). OJEMEHTbI, KOTOpble 00pa3yroT aM(pOTepHbIE OKCHUIBl U
TUJIPOKCHIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XuMHUYECKUX dieMeHToB [.M.
Menpeneena. Kopotkonepuoanas u jymHHonepuosHas ¢opmsl [lepruonuueckoit
cuctembl xumuueckux ssemeHToB .M. MennaeneeBa. llepuoasl u rpyIirsbl.
@U3NYECKUI CMBICT TOPSAJKOBOTO HOMEpPa, HOMEPOB MEPUOAA M TPYIIbI
3JIEMEHTa




3.3

Crpoenune aromoB. CocraB aTOMHBIX saep. M3otombl. DnexTpoHbl. CtpoeHue
IEKTPOHHBIX 000J04YeK aToMoB MepBbIX 20 XHMMHYECKHX DJIEMEHTOB
Ilepuonnueckoir cucremsl [[.M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIeMEHTa Mo ero nojoxeHuro B [lepuonnueckoii cucreme /.M. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHUs pajJuyca arOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpynnaM M IEPUOJaM.
3nauenue llepuogmueckoro 3akona u Ilepuogmueckoil CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB JUIsl pa3BuUTUA Hayku W npaktuku. .M. MenpaeneeB - y4yeHbld U
rpaKJaHUH

3.5

Xumudeckass cBa3b. KoBaneHTHas (MOJiApHAsT W HEMOJApHas)  CBS3b.
DNeKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b

3.6

Crenenp okuciieHus. OKHCIUTEIBHO-BOCCTAHOBUTEIIBHEIC pCaKIuu. Hpoueccm
OKHCJICHMS U BOCCTaHOBJICHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUN DKCHEPUMEHT: H3y4yeHHe OOpa3loB BEIIECTB METaUIOB U
HEMETAJUUIOB, B3aUMOJEWCTBHE TUIAPOKCHAA LHMHKA C pPAacTBOPAMU KHUCIOT U
LIEJI0YEHN, ITPOBEACHUE OINBITOB, WIIIOCTPUPYIOIIMX NPUMEPBl OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX peakIuil (ropeHue, peakiiuu pa3aokKeH!s, COeTUHEHHS)

[TpoBepsieMble TpeOOBaHUS K pe3yJibTaTaM OCBOCHHSI OCHOBHOM

00pa3oBartesnbHOU MTporpamMmsl (9 Kiacc)

Kon

HpOBCpHCMLIC nNpEeAMETHBIC PE3YJILTATBI OCBOCHUS OCHOBHOM

MIPOBEPSIEMOTO 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus

pe3yibTaTa

1

[To Teme: "BemniecTBo 1 XxumMHuueckas peakus"

1.1

PpaCKpbIBaTb CMBICJI OCHOBHBIX XMMMYECKHUX IIOHSATHH: pacTBop,

Tabmuma 23.2



3JIEKTPOJUTBI,  HEJJIEKTPOJIUTBI,  DJIEKTPOJMTHYECKAS]  JUCCOLMALMA,
peakuuu HMOHHOTO OOMEHa, KaTalu3arop, XHMHYECKOe paBHOBECHE,
oOpaTtuMbie U HEOOPATUMBIE PEAKIINH, OKUCIUTEILHO-BOCCTAHOBUTEIHHBIC
peakly, OKHUCIHUTEIb, BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHUE,
aiotpornusi, aM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAs, MOHHAS,
MeTaJlsI4ecKasi), KpUCTAJUIMUeCKas  pellleTKa, CIUIaBbl, CKOPOCTh
XUMHYECKON peaKIuu

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX TMOHSATUH H
MIPUMEHSATH 3TH MTOHATHUS IIPH ONMMMCAHUH BEIIECTB M MX MTPEBPAIICHHUI

1.3 COCTaBJATh YpPaBHEHHUS DIEKTPOJIUTHYECKONW JUCCOIMAIMHM  KHCIOT,
LIEJI0YEN U COJIEH, ITOJIHBIE U COKPAICHHBIC YPABHEHUS PEAKIIM HOHHOTO
oOMeHa

1.4 pacKpbIBaTh  CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUN
MTOCPEJICTBOM COCTAaBJICHUS JICKTPOHHOTO OajaHca 3THX PEaKIUi

15 MIPOBOJIUTH PACUEThl IO YPABHEHUIO XUMUYECKOMN peaKInu

2 ITo temam: "Hemeramnel M ux coeguHeHHs" W "MeTaluibl M HX
coenrHeHnsa"

2.1 XapaKTepU30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUISCKUE XUMHUUYECKHE
CBOMCTBAa TMpPOCTBIX M CIOXHBIX BEIIECTB, MOATBEPXKAas OINUCAHUE
MpUMepaMu MOJIEKYJISIPHBIX W HOHHBIX ypPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUN

2.2 COCTABJISITh YPaBHEHHUsI pEaKlMil, MOATBEPKIAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]y BEIIECTBAMU PA3TUYHBIX KJIACCOB

2.3 MPOTHO3UPOBATh CBOWCTBA BENMIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUUYECKHX MPEBPALICHUA B Pa3IUUHBIX
YCIOBHSIX

2.4 ClenoBaTh  TMpaBWUjiaM  TIOJIB30BAaHUSA ~ XUMHUYECKOHM  TOCYIOM |




na00opaTOpHBIM  O0OPYJOBaHUEM, a TakXKe IMpaBWIaM OOpameHust C
BEUIECTBAMH B COOTBETCTBHUM C HHCTPYKUMSIMH 110 BBINOJIHEHUIO
na00pPaTOPHBIX XUMHUYECKHX OIMBITOB IO TIONYYEHUIO W COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOro ra3a)

2.5

MPOBOJUTh  PEAKIMH,  TOATBEP)KIAIOIINE  KAYEeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCIO3HABATh OMBITHBIM ITYyTEM XJIOPHI-, OPOMUI-,
voaua-, kapbonar-, ¢ocdar-, cuiaMkar-, cyibdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHS, WOHBI HM3YYEHHBIX METAJUIOB, MPHCYTCTBYIOIIHAEC B
BOJIHBIX PACTBOPaX HEOPTaHUYECCKHUX BEIECTB

[To Teme: "Xumust u okpyskaromas cpeaa”

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHueckux mnoHatui: ITJIK Bemecrtsa;
KOppO3Usl METAJIJIOB

3.2

IIPUMEHSATh OCHOBHBIE ONEpalUy MBICIUTENbHOM e TEbHOCTH - aHAINU3 U
CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEMAaTHU3alMI0,  BBIABICHHE
IIPUYMHHO-CJIEICTBEHHBIX CBS3€d - JUISl M3Y4YEHHs CBOWMCTB BEIIECTB U
XUMHYECKUX pEeaklUi; €CTeCTBEHHO-HAYYHbIE METOJbl IIO3HAHUA -
HaOJIoieHne, U3MEepeHHe, MOJIEIMPOBAHUE, SKCIEPUMEHT (peaslbHbli U
MBICJIEHHBIN )

Tabmuma 23.3

[TpoBepsiembie 71eMEHTHI coaepskanus (9 Kiacc)

Kon

HpOBCp}ICMHﬁ 9JICMCHT COACPKAHUA

BemectBo 1 XuMuueckas pcaknus. HOBTOpCHI/IC

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema XUMHYECKUX dieMeHToB [[.M.
MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX IMEpPUOAOB, KalMs, KajdblUsi U UX




COEAMHECHHN B COOTBETCTBHM C IIOJOXEHUEM 3ieMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBA3U. THUIBI KPUCTAINIMYECKUX
pPELIETOK, 3aBUCMMOCTh CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIMYECKON PELIETKH U
BUJA XUMHUYECKON cBs3u. Kiaccudukamuss M HOMEHKIATypa HEOPraHUYEeCKHX
BEILIECTB (MEXIyHApOoAHas M TpUBHAIbHAs). XUMHYECKHUE CBOICTBA BEIIECTB,
OTHOCAIIMXCA K  pa3du4yHbIM  KJIaccaM  HEOPraHMYECKUX  COCAUHEHUH,
TEHETUYECKas CBSI3b HEOPIraHUYECKUX BELIECTB

1.3

Knaccuukanus XMMUYECKAX PEaKIUid M0 pa3IMyHbIM IpU3HAKaM (TI0 YUCITy H
COCTaBy YYacTBYIOIIMX B pEaKLMU BELIECTB, MO TemiaoBoMy 3¢ddekry, mo
M3MEHEHHIO CTETICHEH OKHMCIICHHUS XUMHYECKUX 3JIEMEHTOB, TI0 0OPaTUMOCTH, T10
Y4aCTHIO KaTaJln3aropa). OK30- u SHJOTEPMHUYECKUE peakuuu,
TEpMOXUMHUYECKUE ypaBHEHUS. I [OHATHE O CKOPOCTH XMMHUYECKON PEAKIINH

14

[Tonsatue 00 06paTI/IMBIX n H606paTI/IMBIX XUMHUYCCKHX PCaKIUAX. ITonsTtue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIHAX. IlonsTHE 0 XMMHUYECKOM PaBHOBCCHUU.
CDaKTOpBI, BJIUAIOIUE Ha CKOPOCTb XUMHYECKOM peakuun U II0JIOKCHUC
XUMHNYECCKOT'O paBHOBECUA

1.5

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JIEKTPOHHBIN OanaHc
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHON  peakuuu.  CocTaBieHHE  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKIMA C  HCIOJIb30BAaHUEM  METOJA
3JIEKTPOHHOIO OanaHca

1.6

Teopus 3IEKTPOIUTUYECKON TUCCOLNMALMU. DNEKTPOJIUTHI U HEDIJIEKTPOIUTHI.
Katnonsl, annonsl. MexaHU3M JIHUCCOIMAIIMN BEIIECTB C PA3IMYHBIMHU BUIAMHU
XxuMH4eckoi cBsi3u. CreneHp nucconuanuu. CUIIbHBIE U CIa0ble AIEKTPOJIUTHI.
Peakiiun monHOro OoOMeHa. YCIOBHS TPOTEKAHHS pPEaKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpAIlleHHbIE HWOHHBbIE ypaBHEHUs peakuuil. CBocTBa KHUCIOT,
OCHOBaHMN M COJIe B CBET€ TPEACTABICHUN 00 JJIEKTPOIUTHUYECKON
nucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [ToHsATHE O THApOIN3E coneit

1.7

XHUMHUYECKHI OKCIICPUMCHT: O3HAKOMJICHUC C MOJACISAMU KPUCTAJUIMYCCKUX




PEIIeTOK HEOPraHWYECKUX BEIIEeCTB - METAJUIOB W HEMeTauioB (rpadura u
ayMasa), CIOKHBIX BEIIECTB (XJIOpHAa HATpusl); HUCCIEIOBAHUE 3aBHCHUMOCTHU
CKOPOCTH XUMHUYECKOW PEaKIUUd OT BO3JCHCTBUS DPA3IUYHBIX (HAKTOPOB;
UCCIIEIOBaHUE  JJIEKTPONPOBOJAHOCTH  pPAacTBOPOB  BEIIECTB,  IMpoliecca
JUCCOIMAIIMU  KHUCJIOT, IIejdoued ¢ coyied  (BO3MOXXHO  HMCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPOBEJCHUE OIMbBITOB, WUIIOCTPUPYIONIMX IMPU3HAKU
NPOTEKaHMUs peaKkii HOHHOro oOMeHa (0Opa3oBaHME OCajKa, BBIACICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, HWIIIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX pPEAKLUMH (FrOpeHHE, peaklUuu pa3jokKEeHHs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaUYEeCTBEHHBIX PEAKIIH
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmeramisr 1 ux COCIUHCHU A

2.1

OO6mast  xapaktepuctuka rajgoreHoB. (OcCOOEHHOCTH CTpPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (u3HuecKre CBOICTBA MPOCTHIX
BEIIECTB - TaJOreHOB. XMMHYECKHE CBOMCTBA Ha IIPUMEpPE  XJopa
(B3aMMOJEHCTBUE C MeTallllaMM, HEMeTajlaMH, ILIeJouaMH). XJIOpOBOJIOPO/I.
ComnsiHast KMCIIOTa, XUMUYECKHE CBOICTBa, MOJyuyeHUe, puMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHM3M YelIOBeKa. BakHeWInue XJIopuabl U UX
HaX0X/IEHHUE B IPUPOJIE

2.2

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapakKTepHble cTerneHu okucieHus. CTpoeHue u (uznyeckre CBONCTBA
MPOCTBIX BEUIECTB - KUCIOpPOJAa U cepbl. AJIOTPONHbIE MOJIU(DUKALNU
KHCIIOpOZla M Ccepbl. XMMHUYECKHE CBOMCTBA cepbl. CepoBOIOpPOA, CTPOECHHE,
¢usznueckne MW XuUMHUYEcKHe cBoicTBa. OKCHIBI Cepbl KaK IPeICTaBUTENN
KHUCIOTHBIX OKcHJoB. CepHasi KHCIOTa, (U3MYECKHE M XMMHUYECKHE CBOWCTBA
(obmue Kak mpencTaBUTENs Kjacca KHUCIOT U cneruduyeckue). XUMHUECKHe
peakiuy, Jexallde B OCHOBE MPOMBIIUIEHHOTO croco0a MOJy4YeHHs CEepHOMH
kuciotel. [Ipumenenne. Conu CepHOM KHUCIIOThHI, KAa4eCTBEHHAas pEaKIUs Ha
cynbdar-uoH. HaxoxxaeHue cepbl U ee COCIUHEHUN B MpUpojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIed Cpeabl COCTUHEHUSIMHU cepbl (KMCIOTHBIE IO,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAILIECHUS




2.3

OOmast xapakTtepucTuka »3neMeHTOB VA-Tpymnmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTE€pHbIE CTENEHNU OKHUCIEHUA. A30T, pPacpOCTpaHEHUE B IIPUPOJE,
¢usnveckne U XMMHYECKHE CBOMCTBa. KpyroBopor azora B mpupojae. AMMHAK,
ero (usnueckue M XMMUYECKHE CBOWCTBa, NoJydyeHHe U mnpumenenue. Conu
aMMOHMSI, UX (U3NUYECKHE U XUMUYECKHE CBOMCTBA, MpuMeHeHnue. KauecTBennas
peakiysi Ha MOHbl aMMOHHs. A30THas KUCIIOTa, €e IoJlyuyeHHue, pUu3ndeckue u
XMMHAYECKHE CBOiicTBa (oOImMe Kak TMpeACTaBUTENs Kjacca KHUCIOT |
cneuugpuyeckue). Mcnonb3oBaHME HUTPATOB U COJEH aMMOHHS B KayecTBe
MUHEPAJIBHBIX YA0OpeHuH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKarollel cpezbl
COEMHEHUSIMHM a30Ta (KHUCIOTHBIE MHOXKIW, 3arpsA3HEHUE BO3/1yXa, IMOYBBI U
BOJIOEMOB)

2.4

®ocdop, amnorponHbie Moaudukamuu ¢Gochopa, GpU3MUECKHE W XUMUYECKHE
cBoiictBa. Oxcua docdopa (V) u dochopHas kuciora, ¢GuU3NYeCKUe u
XUMHYECKHE CBOKMCTBa, monydeHue. Mcmomb3oBanue ¢GochaToB B KadecTBe
MUHEPAIBHBIX yI00pEHUI

2.5

Obmas xapaktepuctuka dmeMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB,  XapaKTepHbIE CTEMEHU OKHUCICHMS. YTJIEpOJ, aUIOTPOITHbIE
Moau(UKaIKM, pPACIpPOCTpaHEHHE B TMpUPOAE, (U3MUECKHEe U XUMHYECKHE
cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoze. Okcuabl yriepoja, ux
¢dbu3nueckue W XUMHUYECKHE CBOWCTBA, JACHCTBHE HA >KUBBIE OPTraHU3MBIL,
MOJTyYeHUE U MPUMEHEHHE. DKOJIOTHYECKUE MPOOJIEMBbI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV); rumore3a rio0anbHOrO TMOTEIUIEHHUS KIWMAaTa; MapHUKOBBIMA
s dexT. YroabHas KUCTIOTa U €€ COJH, UX (PU3NYECKUE U XUMUYECKHE CBONCTBA,
MojlyueHne W TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEAUITUHE, MPOMBIIIJIEHHOCTH U CEJIHCKOM
XO035CTBE

2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX
yriaepoga (MeTaH, 3TaH, JTWUJIEH, AalEeTHJIEH, 3TaHOJ, TJIMIEPUH, YKCyCHas
kucnora). Mx coctaB u xumudeckoe crtpoeHue. [loHsTHE O OMONOrMUYECKU
BAKHBIX BEIECTBAX: JKUPaAX, OCIKaxX, yriaeBoAax - U UX POJIH B )KHU3HU YETIOBEKA.
MarepuanbHo€ €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM




2.7

Kpemuuid, ero ¢puznyeckne 1 XMUMHYECKUE CBONCTBA, IMOJyY€HUE U TIPUMEHEHHUE.
Coenunenus kpemHus B npupone. O0mmue npeacTtaBieHuss 00 OKCHulle KpeMHUs
(IV) u kpemuueBoit kucinore. CUIMKATHI, UX UCIIOJIB30BAHUE B OBITY, MEAUIIMHE,
MIPOMBIIIJICHHOCTH. BaxkHeille cTpouTeNnbHbIE MaTepualbl: KepaMuKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. I[IpoOmeMbr 0E30MACHOTO  HCIIOJB30BAHUS
CTPOMUTENbHBIX MAaTePUAIOB B IOBCEAHEBHOMN KU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: H3y4deHHe 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IPOBEACHUE KAYECTBEHHBIX PEaKIHMA Ha XJIOPH.I-
MOHBl W HAOMIOJEHUE TMPU3HAKOB WX MPOTEKAHUS; OIbBIThL, OTPAXKAIOIINE
¢du3nveckne U XMMHUYECKHE CBOWCTBA TaJOI€HOB U WX COEAMHEHHH (BO3MOYKHO
UCIIOJIb30BaHNE BUJCOMATEPHANIOB); O3HAKOMIIEHHE C OO0pa3lamM XJIOPHIOB
(ralloreHHUIOB); O3HAKOMJICHHE ¢ oOpa3lamMu cepbl U €€ COCIUHCHUSIMH
(BOBMOXKHO  HKCIIONIb30BaHHE  BHUAEOMAaTepuasoB); HaAOMIOJEHUE Mpoliecca
o0yrIMBaHUsl caxapa MOJ JACHCTBHEM KOHICHTPHPOBAHHOW CEPHON KHCIIOTHI,
M3Yy4YeHHE XMMHYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEACHHE
KayeCTBEHHOW peaknuu Ha CyiabpaT-uoH U HAOIIOACHHWE TMpH3HAKa ee
NPOTEKaHMs; 03HAKOMJICHHE ¢ (PU3NYECKUMHU CBOWCTBAMHM a30Ta, (hocdopa U ux
CO€IUHEHN (BO3MOXKHO HCIOJIb30BaHHWE BHJEOMAaTEepUaloB), oOpa3laMu
a30THBIX U (PochopHBIX YA0OpeHHil; modydeHue, cooupaHue, pacno3HaBaHue U
U3Y4YeHHE CBOICTB aMMMaKa; IpPOBEIEHHWE KAYECTBEHHBIX pEaklUuil Ha HOH
aMMOHMS M ¢ocdaT-MOH W  U3ydYeHUE TPU3HAKOB UX IPOTEKaHUS,
B3aMMOJICHICTBHME KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEIbI0 (BO3MOXKHO
UCIOJb30BaHUE BUIECOMATEPHAJTIOB); H3Y4YEHHE MOJeNel KpPUCTAUINYECKUX
pemeTok anMasa, rpadgura, QyJsiepeHa; 03HaKOMIIGHHE ¢ TIPOLIECCOM aJICOPOIIH
pPacTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa;
MoJIy4eHre, coOupaHue, pacro3HaBaHue U U3YYEHHE CBOMCTB YTIJIEKHCIIOTO rasa;
MPOBE/IeHNE Ka4eCTBEHHBIX peakiuii Ha KapOOHAT- U CHIIMKAT-MOHBI U U3y4YEeHUE
MPU3HAKOB MX MPOTEKaHUs; O3HAKOMJIGHHE C MPOIYKIUEH CHIUKATHOU
IIPOMBIIIJIEHHOCTH; PELIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4d 1o TeMe "BakHelmue
HeMeTaJlIbl ¥ UX COeTNHEHU"

Mertamnsl 1 uX COCIUHCHUA




3.1

OO0mmas xapakTepUCTHKAa XMMHYECKHUX AJIEMEHTOB - METAJJIOB HA OCHOBAaHUH HX
nojgoxxenus B llepuonndeckoid cucreme XuMUueckux odnemeHtoB [J[.U.
MenneneeBa u ctpoenusi aroMoB. CTpoeHHe MeTauioB. MeTainyeckas CBsi3b U
METAUIMYECKas  KPUCTAUIMYECKass  peuerka.  JJIEKTPOXUMHYECKHH  psll
HaIIpsHKEHNUN METaJUIOB

3.2

dusnuecKkue U XMMHUYECKHE CBOWCTBA MeTaiioB. OOIue crnocoObl MorydeHus
MeTa/uioB. [IoHATHE O KOpPPO3UM METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
koppo3uu. CruiaBbl (CTallb, 4YyT'yH, JIOPAIIOMUHUNA, OpOH3a) U UX NPUMEHEHHE B
OBITY M IPOMBILIUIEHHOCTH

3.3

lenouynsle MeTamibl: mosiokeHue B Ileprogmueckoll cucTeMe XUMHYECKHX
anemeHtoB JI.1I. MeHzeneeBa; CTpOCHHE UX aTOMOB; HaXO0XXJICHUE B IPHUPOJE.
duznyecknue 1 XUMUYECKHE CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U
TUAPOKCHIBI HATpusi W Kajus. [lpumMeHeHue IeNOYHBIX METANIOB U HX
COCTUHEHUN

3.4

[IlenoyHo3eMeNnbHBIE  METaUIbl  MarHuii W KajJdblIMA:  TOJIO)KCHHUE B
[Tepuonnueckoit cucreme xumuueckux anemeHtoB .M. Menneneesa; ctpoeHue
WX aTOMOB; HaxoxJeHue B mnpupoae. dusznueckne U XUMHYECKHE CBOMCTBA
MarHusi W Kajblusa. Baxdeimme coenuHeHUs] Kaiablus (OKCHUI, THAPOKCHI,
comnu). JKecTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUs

3.5

AmroMuHM: TIonokeHue B Ileproanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
JI.W. MeHnneneeBa; CTpOCHME aTOMa; HAxXOXJIEHUE B mnpupone. Puznveckue u
XUMUYECKHE CBOMCTBAa amOMUHUA. AMQPOTEpHBIE CBOICTBA OKCHAA U
TUAPOKCH/IA ATTFOMUHUS

3.6

Kenezo: nonoxenune B lleproanueckoit cucreme xumMuyeckux sneMeHToB J[.U.
MenpeneeBa; CTpOCHUE aToOMa; HaxoXAeHUWe B mpuponae. Du3MYECKHE U
XUMHYECKHE CBOMCTBa jkene3a. Okcuibl, Tuapokcuabl u comu xkenesa (II) u
xenesa (II1), ux cocras, cBolicTBa U MOJTyUYEHHE

3.7

XUMUYEeCKUH OKCIICPUMCHT: O3HAKOMIJICHHEC C 06p33HaMI/I METAIJIOB M CIIJIaBOB,
ux (I)I/ISI/I‘-IGCKI/IMI/I CBOﬁCTBaMH; HU3YYCHUC PE3YJIbTATOB KOPPO3UU MCETALIIOB




(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPHATIOB), OCOOCHHOCTEH B3aUMOICHCTBUS
OKCHJAa KalblUsd H HaTpus C BOAOM (BO3MOXKHO  HMCIOJIb30BAaHHUE
BHJIEOMATEPHAIIOB); MCCIEAOBAHUE CBOMCTB JKECTKOM BOJBI; IPOLIECCa TOPEHUs
Kene3a B KHCIIOpoJie (BO3MOXKHO HCIIOJIb30BAHKUE BUICOMATEPHUATIOB); MPU3HAKOB
MPOTEKAaHUs KAaYCCTBEHHBIX pPEaKIMii Ha WOHBI (MarHus, KaJbIIWs, aJIFOMHHHS,
nunka, skeneza (II) m xenesa (III), memm (II); HabGmromeHwe u omucaHue
MPOILIECCOB  OKpalllMBaHUsl IUIAMEHH HWOHAMHU HATpHUs, Kalusl W KaJlbIus
(BO3MOXHO HCIOJIb30BAaHUE BHUICOMATEPHAIIOB); HCCIeAOBaHUE aM(OTEPHBIX
CBOMCTB THAPOKCHJIA QIIOMUHMS U THAPOKCHIA  IIMHKA;  peUICHUE
SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe ""BakHei e MeTalibl M UX CoeIMHEHns"

4 XuMUs U OKpy’Karolas cpena

4.1 HoBble marepuansl u TexHonoruu. BelecrBa u Marepuaibl B IIOBCEIHEBHOU
KU3HM 4YeloBeKa. XMMMS U 310poBbe. be3onacHoe MCIOJb30BaHUE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. IlepBas momomip mpu XUMHYECKHX OXKOTax U
OTPABJIEHUAX

4.2 OCHOBBI 2KOJIOTUYECKON T'PAMOTHOCTH. XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH
cpensl IIJIK. Ponp XxuMuum B pelieHUM sKosnorudeckux mpobnem. [Ipupoansie
HUCTOYHUKU YIJIEBOJOPOAOB (yroyib, MPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY M IPOMBIIIIEHHOCTH

4.3 XUMUYECKUH 3KCIEPUMEHT: M3ydYeHHEe o0pa3ll0B MaTepHalIOB (CTEKJIO, CIIJIaBbI
METAJUIOB, TOJIMMEPHBIE MaTepHaIbl)

155.7. JInsi mpoBeeHUsT OCHOBHOTO TOCYJApCTBEHHOI'O dK3aMeHa Mo xumuu (gaiee - OI'D mo XuMUHM) UCHOJIB3YyeTCs
nepedyeHb (Koaudukatop) mpoBepseMbIx TpeOOBaHUHN K pe3ysibTaTaM OCBOSHUSI OCHOBHOW 00pa30BaTEIbHOM MpOrpamMMbl
OCHOBHOTO 00111er0 00pa30BaHUs U 3JIEMEHTOB COJICPIKaHUS.

Tabmuma 23.4

[Tposepsiembie Ha OI'D o xumuu TpeOOBaHUS



K pe3yJIbTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbI
OCHOBHOT'0 00I1IeT0 00pa30BaHUs

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM 0a30BOr0 YPOBHS
MPOBEPSIEMOr0 | OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIETO
TpeOOBaHUS obpazoBanus Ha ocHoBe PI'OC
1 [IpencraBnenue:
1.1 O T[I03HABA€MOCTU SIBIICHUI MPUPOABI, TMOHUMAHUE OOBEKTHUBHON

3HAYUMOCTH OCHOB XHWMHYECCKOMH HAayKH Kak o0Jractu COBpPCMCHHOI'O
CCTCCTBO3HAaHHAA, KOMIIOHCHTA O6H.[€I‘/'I KYJIbTYpbl U HpaKTquCKOﬁ
JACATCIIBHOCTH YCIO0BCKa B YCIIOBUAX COBpPCMCHHOT'O O6IIICCTBa;
IIOHUMAaHUEC MECTAa XUMHUHU CPCIU APYTUX CCTCCTBCHHLIX HAYK

1.2 O HAy4YHBIX METOJAax IO3HAHUA, B TOM YHMCJIE IKCIEPUMEHTAIBHBIX W
TEOPETUUYECKUX METOJIAaX UCCIIEIOBAHUS BELIECTB U U3YUCHUS XUMUYECKUX
peakiuii; yMEHHE HCIIOJIIb30BaTh MOJEIH Ui OOBSICHEHUS CTPOCHUS
aTOMOB U MOJIEKYJI

1.3 o cdepax mpodeccHOHATHHON NeATEIbHOCTH, CBS3aHHBIX C XUMHUEH U
COBPCMCHHBIMU TEXHOJIOIUAMHU, OCHOBAHHbBIMHA Ha JOCTUXKCHUAX
XUMHYECKON HayKH, YTO MO3BOJIUT O0YUYaIOIIUMCSI pacCMaTPUBATh XUMUIO
Kak cepy cBoeit Oyaymielt mpoPpecCHOHAIIBHON JEATEIbHOCTH U CIENaTh
OCO3HAHHBIN BBIOOP XUMHUH KaK MpOGUIBHOTO MpeIMeTa MpH Iepexo/ie Ha
YPOBEHB CPEJIHET0 00IIeT0 00pa30BaHUs

2 Branenne cucreMoil XUMUYECKHMX 3HAHMM M YMEHHE NPUMEHSTh CUCTEMY
XUMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:

2.1 Ba)XKHEHUIIIME XUMHUYECKUE IIOHATHS: XHMHYCCKHI DJJIEMEHT, aToOM,
MOJIEKYJ1a, BEIIECTBO, MPOCTOE M CIIO)KHOE BEIICCTBO, OJHOPOJHAS H
HEOJIHOPOJHASI CMECh, OTHOCUTEIFHBIC aTOMHAsl U MOJICKYJISIpHAs MacChl,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAST Macca, MOJIAPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBaHUE, COJIb (CpemHsisl), XUMHYECKas peakivs, peakiuu




COCIIMHEHMS, PEaKUUU PA3IOKEHUs, pEaKUUM 3aMELICHUs, pPEaKLHUU
oOMeHa, TerI0Boi 3G GeKT peaku, 3K30- U SHIAOTEPMUUECKUE PEaKIUH,
pacTBOp, MaccoBas 10JI1 XUMUYECKOIO 3JIEMEHTA B COCIMHEHNUHU, MacCOBas
J0JI1 U TIPOLICHTHAsl KOHLEHTPALMs BEIECTBA B PacTBOpE, AIpPO aroma,
JNEKTPOHHBIA  CJIOM aToMa, aroMHas oOpOuTallb, paauyc aroma,
BaJICHTHOCTD, CTEIICHb OKHCJICHUS, XUMUYECKast CBS3b,
QJICKTPOOTPUIATCIIBHOCTD, IMOJIApHAsd W HCIOJIAAPpHAdA KOBAJICHTHAsA CBA3b,
HWOHHAsl CBA3b, METAUIMYECKast CBA3b, KPUCTAJUIMYECKAs pPEIIETKa
(aToMHasi, MIOHHAs, METAJUTMYECKasi, MOJIEKYJISIpHAsi), HOH, KaTHOH, aHUOH,
NEKTPOJIAT U HENIEKTPOJIUT, FIEKTPOIUTHYECKAS NUCCOLUALNS, PEAKLIUN
HOHHOIO  OOMEHa,  OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIHH,
OKUCJINTEIb W  BOCCTAHOBMTEIb, OKUCJIEHHE M  BOCCTaHOBJICHHE,
ANEKTPOJIN3, XMMHMUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMBbIE
peakuuu, CKOpOCTh XMMHMUYECKON peakuuu, katanusatop, 111K, xopposus
METAJIJIOB, CIUIABBI

2.2

OCHOBOITOJIATAIOIIME 3aKOHbl XMMHUHU: 33aKOH COXPAHEHUS  MAacChl,
nepuoanueckui 3akoH JI.M. MeHnneneeBa, 3aKOH NOCTOSIHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TEOPUH XUMUU: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOpUs
JIEKTPOJIUTUYECKON JUCCOLMALIUN

Brnanenune ocHoBaMHM XMMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

yMEHHE MPaBUIBLHO HCIIOJIb30BATh W3YUYEHHBIEC BEIIECTBA U MaTepHalbl (B
TOM YHCJI€ MHMHEpaJbHbIE yHOOpPEHHS, METaJUIbl U CIUIaBbl, MPOIYKTHI
nepepaboTKU MPUPOAHBIX UCTOUHUKOB YIJIEBOJAOPOAOB (YTIJIsl, MPUPOTHOTO
raza, Hedtn) B OBITYy, CEIbCKOM XO3SIHICTBE, Ha TMPOU3BOJACTBE U
MMOHMMaHWE 3HAueHUs >KUPOB, OEJKOB, YIJIEBOAOB [UIsl OpraHu3Ma
YeJI0BEKa; YMEHME IPOTHO3UPOBATh BIIMSHHUE BELIECTB M XUMHUYECKUX
IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA M OKPYKAIOLIY0 IPUPOJHYIO Cpery

3.2

yMEHHE HWHTErpUpOBaTh XHUMHUYECKHE 3HAHUS CO 3HAHUSAMHU JPYTUX
yueOHBIX PEAMETOB




3.3

HaJIM4Ue OmbITa PabOThl C Pa3IMYHBIMA HMCTOYHUKAMH HH(POPMAIUHU IO
XUMHM  (HayyHas M HAay4YHO-TIONMYJISIpHAs JIMTEparypa, CIOBapH,
CIIPaBOYHMKU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLCHUBATh I/IH(bOpMaI_[I/IIO O BCHICCTBAX, HX
IMpEBpalICHUAX U IPAKTUYCCKOM IIPUMECHCHNU U YMCHUE HCII0JIB30BaTh €€
AJId pCUICHU A y‘Ie6HO-H03HaBaTeJIBHBIX 3aaad

Bnanenue ocHOBaMM MOHATUHHOIO amnmapara U CUMBOJIMYECKOIO S3bIKA
XUMHH U1 COCTaBIeHUS (POpPMYT HEOpraHMYECKHX BEIIECTB, YpPaBHEHHIA
XUMUYECKUX Peakiuii; ocHoBaMu xuMuuyeckord HomeHkIatypsl (IUPAC u
TPUBHAIILHOM)

YMeHne OOBACHATH CBs3b NOJOXKEHHs dJeMeHTa B llepmomudeckoit
CUCTEME C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHYECKHUX
2JIEMEHTOB (COocTaB M 3apsal  s1pa, oO0Ilee YHUCIO D3JIEKTPOHOB),
pacrnpenesleHueM JJIEKTPOHOB 10 HYHEPreTUYECKHM YPOBHSAM AaTOMOB
MEPBBIX TPEX MEPUOJIOB, KaJIUs U KalbIIHs

[IpencraBienue 0 MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX
ANIEMEHTOB (paguyc aToMa, »JJIEKTPOOTPUIATENFHOCTh), MPOCTHIX H
CJIOKHBIX BCHIECCTB OT IIOJOXXCHUA 3JIECMCHTOB B Hepnonnqecxoﬁ CHUCTEMCEC
(B ManbIX MEpUOAax U TIABHBIX MOATPYIIAX) U 3JIEKTPOHHOTO CTPOCHUS
aToma

YMmenue knaccuuuupoBaTth:

7.1

XUMHNYECKHUE IJIEMCHTHI

7.2

HCOPTraHNYCCKUC BCIICCTBA

7.3

XUMHUYECCKUEC pCaKIn

YMeHue onpenensrs:

8.1

BAJICHTHOCTD U CTCIICHDb OKHUCJICHUA XUMUYCCKHUX IJICMCHTOB, 3apsi HOHA




8.2

BUJI XHMMYECKOM CBA3M UM THUI KPUCTAUIMYECKOHM CTPYKTYyphl B
COCIMHEHUAX

8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHH)

8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb

9 YMeHue XxapakTepu3oBaTh GU3NUECKUE M XUMHUYECKHE CBOMCTBA!

9.1 MPOCTHIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOA, Tpadut, anmas, KpeMHUH,
a3oT, docdop, cepa, XJIop, HATPUI, KaTuil, MarHUMA, KaJIbIHi, ATFOMUHHA,
KEJE30)

9.2 CJIOKHBIX BEIIECTB, B TOM YHCIIE MX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPOJ, CEPOBOJOPOJI, OKCUABI M TUApOKcUIbl MeTamioB I - 1A
rpymi, amtoMmunus, meau (I1), nunka, xenesa (II u III), okcunsr yriepona
(IT u 1V), xpemnus (IV), azora u docdopa (III u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30THCTas, aszoTHas, QochopHas, yroibHas,
KpeMHHUEBasi KUCJI0Ta U X COJIH)

9.3 MIPOTHO3UPOBATh M XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa W CTPOCHHS, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT WX
CBOMCTB, BO3MOXXHOCTh TPOTEKaHUs XHMHUYECKUX TpEBpalleHuid B
Pa3IUYHBIX YCIIOBUAX

10 YMeHue COCTaBIsATh MOJIEKYJISIPHBIC U HOHHBIC YPAaBHEHUS PEAKIUi, B TOM
qHCcle:

10.1 peaxiuiit HFOHHOTO OOMeHa

10.2 OKHCIIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKIINI

10.3 WUTIOCTPUPYIONTNX XHUMHYECKHE CBOMCTBA W3YYCHHBIX KIJIACCOB (TPYIIN)
HEOPTaHMYECKUX BEIECTB

104 MOATBEPIKIAIOIIUX TEHETHUECKYIO B3aUMOCBSI3h MEKIY HUMHU




11

YMeHue BIYUCHATH (IPOBOJUTH PACUEThI):

111 OTHOCHTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MACCOBYIO
JIOJTI0 XMMHYECKOTO 3JIEMEHTa B COEIMHEHUU

11.2 MacCOBYIO JIOJIFO BEIIECTBA B PAaCTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB

11.4 110 YPABHEHUSM XHUMHYECKUX PEAKLINUNA M HaXOIUTh KOJIMYECTBO BEILECTBA,
00BEM M MacCy peareHTOB WX MPOIYKTOB PEaKIIUN

12 Bnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMHM METOJaMH HAy4HOTO MO3HaHUs (HaOIMIOaeHUE, M3MEpEeHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHKE) MPU HM3YUYCHUHM BEIICCTB U XUMHUYCCKHX
SBJICHUW; yMeHHUe chOpMYyIUpPOBATh MPOOIEMY M MPEAJIOKUTh MyTH €€
pelIeHus

12.2 0e30macHoil paboThl ¢ XMMHUYECKUMHU BELECTBAMH, XUMUYECKOU MOCYA0N
1 J1abOpaTOpHBIM 000PY0BaHUEM

12.3 MpaBWiIaMyd 0€30MacHOr0 OOpallleHusl C BEIIeCTBaMHU, UCIOIb3YEMBIMU B
MMOBCETHEBHON KW3HW, TpPABHJIAMHU TIOBEICHUS B IENAX COepeKeHUS
3I0pOBbS W OKpY’Kalollell MpUPOAHON cpeabl; MOHUMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBHS Ha )KUBBIC OPTraHU3MBbI OIIPEICIICHHBIX BEIICCTB,
Croc000B YMEHBIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

13 Hannume mnpakTHUeCKUX HABBIKOB TUIAHUPOBAHUS U  OCYIIECTBIICHUS

CIIETYFOIINX XUMUYIECKUX IKCITIEPHUMEHTOB:

13.1 W3Y4YCHHE W OMNucaHue (PU3MUECKUX CBOICTB BEIIECTB; O3HAKOMIICHHE C
(U3HYECKUMHA ¥ XUMHUYECCKHUMH SIBIICHUSMU; OIIBITHI, HJUTFOCTPUPYIOIIHE
MPU3HAKU IPOTEKAHUS XUMUUYECKUX PEaKInid

13.2 M3Yy4YEeHHE CIIOCOOOB pa3JieNieHus: cMecei




13.3

MOJyYEHUE KUCIOPOJa U U3YUYECHHUE €ro CBOWCTB; MOJIyYEHHUE BOAOPOJA U
W3y4YEHUE €ro CBOMCTB; IOJYYEHHE YTJEKUCIOTO ra3a M M3YYEHHE €ro
CBOWCTB; MOJyYEHUE aMMHAaKa U U3YYEHUE €r0 CBOWCTB

13.4

IIPUTOTOBJIIEHUE  PACTBOPOB  C  OINpPENECICHHOW  MacCOBOM  J10JIEH
PacTBOPEHHOI0 BEILECTBA

135

MIPUMEHEHUE WHAMKATOPOB (JIakMyca, METHUJIopamka u (eHoiadTaacruHa)
TUISL OTIPEJICJICHUS XapaKTepa CPeAbl B paCTBOPAX KUCIOT U IIEI0Uei

13.6

HCCIIEIOBAHNUE U OIIMCAaHHE CBOMCTB HCOPraHNYCCKUX BCIICCTB PA3JIMYHBIX
KJIaCCOB; H3YUCHUC B3aUMOJCHUCTBUS KHCIOT C METaljlaMHd, OKCHAAMH
MCTAJJIOB, PAaCTBOPUMBIMU MW HCEPACTBOPUMBIMU OCHOBAHUSMH, COJIIMU,
IMOJIYUCHHUC HEPACTBOPHUMBIX OCHOBaHl/If/'I; BBITCCHCHHMEC OJHOI'0 METalla
ApyrumMm H3 pacTBOpa COJIM; HCCICAOBaHUC aM(I)OTepHBIX CBOMCTB
THAPOKCUIAOB AJIFOMHUHUA U HUHKA

13.7

peleHre SKCIEePUMEHTANbHBIX 3a1ad 1o TemMaM: "OCHOBHBIE KJIACcChI
HEOPraHWYeCKNX COEIUHEHHH"; "DnexkTpoauTuyeckas Auccouuanus';
"BakHele HeMeTannbl U UX coequHenns'; "Baxknelme MeTajuIbl U UX
COeTUHEHHS"

13.8

XMMUYECKHE SKCIEPUMEHTHI, WUTIOCTPUPYIOIIME MPU3HAKU MPOTEKaHUs
peakiuii H'OHHOTOo 00MeHa; KaYeCTBEHHBIE PEaKIIMU Ha IPUCYTCTBYIOIIHUE B
BOJIHBIX PAaCTBOpax MOHBI: XJIOPUJI-, OpOMUI-, HOAU-, CyIbdaT-, pocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THJIPOKCHUI-WOHBI, KATHOHBI aMMOHWUS,
Marausi, KajabIlus, adloMUHUS, keneza (2+) u xeneza (3+), menu (2+),
IIUHKA

14

VYmMmenue:

141

MpeICTaBIsATh  pe3yJbTaThl  dKCIepUMEHTa B (opMme  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpapuKoB W TaOJAMII W BBIABIATH OSMIIMPUUYECKHE
3aKOHOMEPHOCTH




14.2

YCTAQHABJIMBATh CBSI3W MEXIY peaJbHO HAOII0JAaeMbIMU XUMHUYECKUMHU
SBJICHUSIMH W TPOLECCAMH, MPOUCXOISIIMMU B MaKpo- U MHKPOMHDE,
OOBSICHATH MPUYUHBI MHOT000PAa3Hsl BELIECTB

Ta6muma 23.5I1epedyeHn 2JIEeMEHTOB COCP)KaHUS, MPOBEPSAEMBIX HA OCHOBHOM

roCyaapCTBEHHOM 3K3aMCHEC 110 XUMHUU

Kon [IpoBepsieMblil JIEMEHT COACPKAHUS
1 IlepBOoHayaIbHBIE XUMUYECKUE TTOHATUS
11 Yucrtsle BemecTBa u cMecu. CriocoObl pa3iesneHus cMeceit
1.2 ATOoMBI M MOJEKyJbl. XHUMHUYECKHE d3JeMEHTbl. CHMBOJIBI XHMHUYECKHX
91eMEHTOB. [IpoCThIE U CI0XKHBIE BEIECTBA.
1.3 Xummueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIeMEHTOB. CTerneHb
OKHUCJICHUSA
14 3aKkOH TIOCTOSIHCTBA cocTaBa BenlecTB. OTHOcHTENbHAasT aTOMHAas —Macca.
OTtHOcHTeNbHAs MOJIEKYJISIpHAs Macca. MaccoBas 0151 XMMHUYECKOTO JJIEMEHTA B
COCIMHEHUH
1.5 KomnyectBo BemectBa. Monb. MomsipHas macca. MonsipHblif 00beM Tra3os.
B3anMocBsI3b KOIM4ECTBa, MACCHI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
1.6 Pu3znueckue M XMMHYECKHE SBICHUSA. XHMHUYECKass PEaKUuus U €€ IPU3HAKU.
3aKOH COXpaHEHMS MACCHI BEIIECTB. XMMHUUECKHE YPABHEHHUS
2 [Tepnonnueckuit 3axoH u lleproanyeckas cucremMa XMMUYECKUX 3J1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHHE aTOMOB
2.1 IIepnonnueckuit 3akoH. Ilepuoauyeckas cucremMa XUMUYECKUX 3y1eMeHTOB J[.M.

MenpeneeBa. Ileproasl u rpynmnsl. @U3HMYECKUI CMBICI MOPSAKOBOTO HOMEpA,
HOMEPOB [IEpUOJA U IPYIIILI JJIEMEHTA




2.2

Crpoenune aromoB. CocraB aTOMHBIX saep. M3otombl. DnexTpoHbl. CtpoeHue
IEKTPOHHBIX 000J04YeK aToMoB MepBbIX 20 XHMMHYECKHX DJIEMEHTOB
IIepnonnueckoii cucremst .M. MeHnneneena

2.3

3aKOHOMepHOCTI/I B M3MCHCHHM CBONCTB XMMHYCECKHUX 3JIEMCHTOB IEPBLIX TPEX
epuoaoB, KalikAad, KaJlbLUsAd (pam/lyca ATOMOB, JJICKTPOOTPULATCIBHOCTH,
METATNIMYCCKUX U HEMCTAJNIMYCCKUX CBOﬁCTB) n ux COCI[I/IHGHI/If/'I B COOTBCTCTBHU
C ITOJIOXKCHHUEM 3JICMCHTOB B HepI/IOHH‘leCKOﬁ CUCTEME U CTPOCHUEM HUX AaTOMOB

CTpOGHI/IC BCIICCTBA

3.1

Xumuueckasi cBsizb. KoBasieHTHast (ToyisipHass W HEMOJSIpHAsi)  CBSI3b.
DJIEKTPOOTPULIATEIHLHOCTh XUMHAYECKUX 3JIEMEHTOB. Hounas CBS3b.
Meramnuueckas CBSI3b

3.2

Tunbel KpPUCTAUIMUECKUX pEHIETOK (aTOMHAsi, HWOHHAs, METaJUIMYeCcKas),
3aBUCUMOCTh CBOMCTB BEIECTBA OT THUMA KPUCTAIMYECKOM pEIIETKH U BUJA
XUMHUYECKOH CBSI3U

Baxuelime mnpencraBuTeNd HEOpPraHMYecKux BeniecTB. Hemeramnsl u  ux
coeqnHeHus. MeTamibl U UX COeTUHEHUS

4.1

Knaccupukanuss M HOMEHKJIATypa HEOPraHMYECKUX COCTUHEHHUH: OKCHJIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIe) u
Hecosieo0pa3yrolue; OCHOBaHUHM (LIETOYM M HEpPACTBOPUMBIE OCHOBAHUSA);
KHCIOT  (KHUCIOpOACO/AEpXKAue ©  OECKHCIOPOIHBIE, OJHOOCHOBHBIE W
MHOTOOCHOBHBIE); COJeH (CpeTHUX U KUCIIBIX)

4.2

dusnueckue U XMMUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIUIOB: BOIOPO/IA,
XJI0pa, KUCIIOPO/Ia, cephl, a30Ta, Ghocopa, yriepoa, KPeMHHsI

4.3

@u3znueckue M XUMHUYECKHME CBOMCTBAa MNPOCTHIX BEHIECTB-METAJUIOB: JIUTHUS,
HATpHUsl, KaJIWsd, MarHus M KaJbLus, QIIOMHUHMS, JKeIe3a. DIEKTPOXUMHUUYECKUN
P HAaPSKEHUN METAJUIOB

4.4

dusnueckue U XUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUN HEMETAIIJIOB:




XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5 dusnyeckue M XUMHUYECKUE CBOMCTBa OKcHIOB Hemetayios: cepel (IV, VI),
azorta (I, IV, V), docdopa (III, V), yraepona (II, IV), xpemuust (IV). [Tonyuenue
OKCHJIOB HEMETAJLIOB

4.6 Xumuueckue cpoiictBa okcuioB: MetauioB IA - IIIA rpynn, nunka, meau (II) u
xenesa (I, II). [Tomydyenne OKCHUI0B METAIIIIOB

4.7 XUMUYECKUE CBOWCTBA OCHOBAHMN M aM(OTEPHBIX THIPOKCHIOB (HAa MpUMEpe
THAPOKCUIOB ~ alFOMMHHUA, JKene3a, LuHKa). [lomydeHwe oOCHOBaHUU H
aM(pOTEPHBIX THIPOKCHUIOB

4.8 OO0mue XMMHYECKHE CBOWCTBAa KHUCIIOT: XJIOPOBOJIOPOAHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, cepHOU, a30THOH, (ochopHOH, KpeMHHEBOW, yroibHOW. Ocobbie
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHOM CEPHOM M a30THOM KHUCIOT.
[Tonydenue kuciaor

4.9 OO6mme xuMHUYeCKue CBOMCTBa cpenHux coneid. [lomyuenue coneit

410 |IlomyuyeHnue, coOupaHHe, pacliO3HaBaHME BOAOPOAA, KHCIOPOAA, aMMHaKa,
YIJIEKHUCIIOTO ra3a B J1abopaTopuu

411 |IlonmyuyeHue aMMHUakKa, CEpHOM M a30THOM KHCIOT B MPOMBILIUIEHHOCTH. OO1ue
COCOOBI OTYYECHUSI METAJIIOB

412 |I'enetnueckas CBA3b MEX/Y KJIaCCAMU HEOPTaHMUECKUX COEIMHEHUN

5 XHUMHUYECKUE PEAKIINH

5.1 Krnaccudukanys XuMU4eCKHX peakiuil Mo pa3IUYHbIM MpU3HAKaM: MO YUCITY U
COCTaBy YYACTBYIOIIMX B pEaKLMU BELIECTB, MO TemiaoBoMy 3ddekry, mo
M3MEHEHHUIO CTENEHEH OKUCICHHS] XUMUYECKUX FJIEMEHTOB

52 TennoBoi ekt XUMUUIECKON peakiny, TEPMOXUMHUIECKHUE YpaBHEHU. DK30-

1 DOHAOTCPMHUUYCCKUC PCAKIUU. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHHUA




5.3

OKMCIINTEIFHO-BOCCTAaHOBUTEIbHEIE pCaKknuu. OKHCINUTEIN U BOCCTAHOBHUTEIIH.
IIponiecchl OKHUCIEHUS U BOCCTAHOBIICHHSL. DJIEKTPOHHBIN OalaHC OKUCIUTENbHO-
BOCCTAHOBUTEIILHOMN pPEAKLUU

5.4

Teopus 37EKTPOIUTUYECKON qucconranuu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI U
HeaIeKTpoNIuThl. CUITbHBIE U clla0ble ANIeKTPoIuThL. CTeneHb AUCCOIUAINH

5.5

PeaKHI/II/I HOHHOI0 oOMeHa. YcCIoBHSA IIPOTCKAHUA pCaKHHfI HMOHHOI'O O6M€Ha,
ITOJIHBIC Y COKPAIICHHBIC NOHHBIC YPABHCHHUA peaKuMﬁ

XuMUs U OKpy’Karolas cpena

6.1

BemectBa M Marepualbl B IIOBCEJHEBHOM JKM3HM 4elloBeKa. be3zomacHoe
WCTIOJb30BaHME BEIIECTB M XUMHUYECKHUX peakuuid B Jabopatopuud U OBITY.
IIepBas moMo1b Npu XUMUYECKUX 0KOraX U OTPABICHUAX

6.2

XuMuYeckoe 3arps3HEHHE OKpyKaromed cpeapl  (KHCIOTHBIE — JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €ro MpeaoTBpAICHUS
[IpenenpHas pomyctumas konueHtpamus BemiectB (IIJIK). Pomp xumuu B
pEelIeHUU  DKOJIOTMYECKHX TMpoljeM. YcCuiieHHe TapHUKOBOTO d3(ddekTa,
pa3py1LIeHHE 030HOBOIO CII0s

6.3

[Ipumenenue cepsl, azoTa, ¢ocdopa, yriepoaa, KpeMHUS U MX COCAMHEHUI B
OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH W CEIbCKOM Xo3sicTBe. [IpuMeHenue
METAJUIOB M CIJIAaBOB (CTallb, YYTYyH, AIOPANTIOMHMHUH, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH WX coelnHeHi. [IoHaTHEe 0 KOppO3WH METaIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoaHblE HMCTOYHUKH YTIAEBOAOPOAOB (Yroib, MNPUPOIHBIA Ta3, HEQPTH),
MPOYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[TepBonavasibHbIe TIOHATHS 00 OPTraHWYECKUX BEIIECTBAX KaK O COETUHEHHUSX
yriaepoaa (MeTraH, 3TaH, OJTWUJICH, AaleTHJIEH, JSTaHOJ, TJIMLEPHH, YKCYyCHas
kuciota). [loHaTe 0 OWONOTMYECKHM BaXHBIX BEIIECTBAX: JKHUpax, Oenkax,
YIJIEBOJaX - U UX POJIU B KU3HU YEIIOBEKA




PacuerTsr:

7.1 1o hopMysiaM XUMHYECKUX COSAMHEHUI
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHYECKUM yPaBHCHHAM

TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoJsnyecTBO 4acoB
Ne HanmenoBanue pasieiios u K I DJIeKTPOHHBIE (LM (POBbIE)
n/n TeM NMPOrpaMmabl Bcero OHTPOILHBIE PaKTHiecKue o0pa3oBaTejibHbIE PECYPChI
padoThI padoThI
Pazjea 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bu6mmoreka IIOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJloBeKa
19 BemecTBa u xuMuueckue 15 1 bubmnoreka IIOK
' peaknuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nes 2. BaskHeiimne npeacTaBuTe I HEOPraHUYECKUX BelleCTB
21 Boznyx. Kucnopoa. Ionsitie 06 6 bubmuorexa [IOK
' OKCHUIaxX https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonsitie o kucnorax 8 1 bubnunorexa LIOK
' U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorexa [IOK
' OCHOBaHHMSIX https://m.edso00.ru/7f41837¢
OCHOBHBIE KJIaCCBhI
2.4 11 1 1 bubmuoreka [{OK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo0.ru/7f41837c¢
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Hroro no pazneny
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Paznen 3. llepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuyeckasi cBsi3b. OKHCINTEIbLHO-BOCCTAHOBHTEIbHbIE PCAKIHHU

[lepuoauueckuii 3aKOH U

[lepuoauueckast cucrema Bu6muoteka [JOK
3.1 7 .
XUMHUYEeCKUX deMeHToB /. U. https://m.edso00.ru/7f41837c
MenneneeBa. Ctpoenue aroma
XumMudeckas CBs3b.
3.2 OKUCIUTENbHO- 8 Bubmrorexa HOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
bubnuoreka [{OK
PesepeHOe BpeMa 3 https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME
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9 KUIIACC

KoJsunuyecTBO 4acos DJIeKTPOHHbBIE
Ne HauMeHoBaHue
n/ a3/1eJI0B M TeM B K I (Hpposbie)
. E OI; - cer OHTpﬁo.JILH palc;nqeuc 00pazoBaTebHbIE
porp 0 bie padoThl He padoTsbl pecypcb
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIu
[ToBTOpEHME M
yriyonexne bu6nmoreka [IOK
1.1 3HAHUUA OCHOBHBIX 5 1 https://m.edsoo.ru/7f41a6
pazzenoB Kypca 8 36
KJIacca
OcHOBHBIE o 10K
noInoTeKa
3aKOHOMEPHOCTHU
1.2 P 4 https://m.edsoo.ru/7f41a6
XUMHYECKUX 36
peakuuii T
DNEKTPOIIUTUUECK
ast IMCCOLMANIHS. Bu6nuorexa LIOK
1.3 XuMuyeckue 8 1 1 https://m.edsoo.ru/7f41a6
peakuuu B 36
pacTBopax
Hroro no paszneny 17
Pasznea 2. HeMeTaJJIBI M HX COeIMHEHHS
O6mas
XapaKTePUCTHKA B 10K
HOIHOoTEKA
XUMHAYECKAX
2.1 4 1 https://m.edsoo.ru/7f41a6
siieMeHTOB VIIA- 36
TPYIIIIBL. o
T"asorensl
O61mmas
XapaKTepUCTHKA
e p— bubmuoreka [{OK
2.2 6 https://m.edsoo.ru/7f41a6
ni1eMeHTOB VIA- 36
rpymmsl. Cepa u o
e€ coeJUHEHUS
O6mas
XapaKTepUCTHKA
XAMHUYICCKAX bubnuoreka [JOK
2.3 n11eMeHTOB VA- 7 1 https://m.edsoo.ru/7f41a6
rpynnsl. A30T, 36
dochop n ux
COEIUHEHUS
O61mas
XapaKTepUCTHKA
XUMHYIECKHX bubnunoreka LIOK
2.4 31emMeHuToB |V A- 8 1 2 https://m.edsoo.ru/7f41a6

rpynnsl. Yriepona
U KPEMHHU U UX
COEIMHEHMS

36
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Htoro mo pazneny ‘ 25 ‘

Pa3gen 3. MeTaJJIbI M X COCIUHEHU S

. bubnunorexa LIOK
3.1 Obmye caoiicTsa 4 https://m.eds00.ru/7f41a6
METaJIJIOB 36
Baxwueiime but6mmoreka [IOK
3.2 METaJUIbl U UX 16 1 2 https://m.edso0.ru/7f41a6
COEIMHEHHMS 36
Hroro no pazneny 20
Paznen 4. Xumus 4 OKpyKammas cpeaa
Bermecta n bu6morexa LIOK
4.1 MaTepHalbl B 3 https://m.edsoo.ru/7f41a6
JKU3HU YEJIOBCKa 36
Hroro mo pasueny 3
bubnuorexa [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f41a6
36
OBLIEE
KOJIMYECTBO
YACOB I1O 68 4 !
I[TPOTPAMME

YYEBHO-METO/JINYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOILIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensia O.C., Octpoymon WU.I'., Cnagkos C.A.,
AknronepHoe obmectBo «M3narenscTBo «IIpocBeniennes

» Xumus, 9 knacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

1. Pabouas Terpanp no xumun T.A. BopoBckux 8 kimacc, pabodast TeTpasp Mo
xumun T.A. bopoBckux 9 knacc.

2. AM. Papenxuii. Xumus. Aunaktudeckuit matepuani. 8-9 kimaccel. M.
[Ipocsemenne

3. l'abpuensn O.C. Xumus. 3aga4u 0 XUMHH U CIIOCOOBI UX pelieHus: 8-9

kiaccel. — M.: [IpocBenienue.
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1.Equnas xomnekmus LHndpoBeix 00pa3oBaTeIbHBIX peCypCoB;

2. [Tone3Hble MHTEPHET-PECYPCHI ISl YUUTENsI XUMHH - edusite.ru;
3.0OCHOBBI XUMHUU: 00pa30BATEIbHBINA CAUT JJIs1 ITKOJILHUKOB U CTYJEHTOB -
http://www.hemi.nsu.ru ;

4. ITopran pyHIaMEHTATBHOTO XUMHUYECKOTO 00pa30BaHuUs -
http://www.chemnet.ru — ChemNet ;

5. Caiit AJIXUMUK -http://www.alhimik.ru









