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MHNOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma 1o XMMHH Ha ypOBHE cpeaHero oOriero oOpa3oBaHus pazpaboraHa Ha
ocHoBe @DenepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pa3oBanum B Poccuiickoii
Oenepaunn», TpeOOBaHUI K pe3ylibTaTaM OCBOeHHs (efepanbHON 00pa3oBaTeIbHON MPOTrpaMMBbl
cpennero obmero oopazoanus(POIT COO), npencrasieHHbix B DegepaibHOM TOCyIapCTBEHHOM
obpazoBatensHOM cTtangapte COO, c¢ yuérom Konuenumu npenojgaBaHus yueOHOTO IMpenMeTa
«Xumusa» B oOpa3oBaTeNbHbIX opranuzanusx Poccuiickoit @enepanuu, pealn3yrmUX OCHOBHbBIE
o0Opa3oBaTeNnbHbIe MPOTrPaMMbI, U OCHOBHBIX MOJOXXKeHUN «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YYEHHUS 3aHMMAeT Ba)XKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4YHOro oOpa3oBaHus ydamuxcs 11 kimaccoB. M3yueHnue npeamera, peainu3zyemMoe B
ycinoBusix  auddepeHnupoBaHHOTO,  NPOPUIBHOTO  OOy4YeHHWs, MPU3BAHO  OOECICUYUTH
0011e00pa3oBaTeNbHy0 U OOMICKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB IIKOJIBI, HEOOXOIUMYIO
Ui ajanTalud MX K OBICTPO MEHSIOMIMMCS YCJIOBUSM JKM3HM B COLUYME, a TaKkKe s
MPOJOIKEHHsS] 00YUYeHHsI B OpPraHu3aluax MpodecCHOHATBHOTO 00pa30oBaHUs, B KOTOPHIX XUMHS
SIBJIIETCS. OJTHOM U3 MPUOPUTETHBIX TUCIUTLINH.

B mporpamme 1m0 XuUMHHM Ha3Ha4eHUE TpeAMeTa «XHUMHs» TOJIydaeT MOJpOOHYIO
MHTEpPIIPETAllMI0 B COOTBETCTBUM C OCHOBomnojaraoomumu nonoxenusmu DProcC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COJep)KaHUs, pe3ylbTaToB oOydeHus U TpeOOBaHUI K ypOBHIO
MOATOTOBKU  BBIMYCKHUKOB. CBUIETENHCTBOM TOMY SIBJISIFOTCSI  CJIEAYIOIIME BBIMOIHIEMbIS
MIPOrPaMMO¥ 10 XUMHH (HYHKITUH:

¢ uH(pOPMAIMOHHO-METOAWYECKas, pealu3alus KOTOpoil oOecreurBaeT MOJIydYeHHE
NPEJCTAaBICHUA O WENSAX, COJACpKAHWHU, OOIIed CcTpaTeruu OOydYeHHs, BOCIUTAHHUS M
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU IpeIMeTa, M3y4aeMOro B paMKax KOHKPETHOIO
npodus;

® OpraHW3alMOHHO-TUIAHUPYIOIIAs, KOTOpas IMpelyCMaTpUBaeT OIpENeIeHNe: TMPUHIUIIOB
CTPYKTYpPUPOBAaHUSI M  IIOCJIEJOBAaTeNIbHOCTH  M3y4eHMs  ydyeOHOro marepuana,
KOJIMYECTBEHHBIX M KAa4YEeCTBEHHBIX €r0 XapaKTEPUCTHK; MOJIXOJ0B K (OPMHUPOBAHUIO
COJZIEp)KATENIBHOM OCHOBBI KOHTPOJII H OLEHKM 00pa3oBaTeNbHBIX TOCTH)KEHUI
o0yJaroImuxcss B paMKax HTOIOBOM aTrTecTalyu B (OpME €AMHOTO TOCYJapCTBEHHOI'O
9K3aMeHa 110 XUMHH.

[Tporpamma jyist yriryOEHHOTO U3YUESHUS] XUMUH:

e YCTaHABJIMBACT MHBAPMAHTHOE MPEIMETHOE COJIEpXkKaHUe, 00s3aTeNbHOE A U3YyUCHUS B
paMKax OTAEIBHBIX MpOo(HIIeH, MpeaycMaTpuBaeT paclpeeieHne U CTPYKTypHUpOBaHHUE
€ro IO KJIACCaM, OCHOBHBIM COJIEPKaTEILHBIM JIMHUSAM/pa3/ieliaM Kypca;

® aéT MpPHMEpPHOE paclpeelieHne y4eOHOro BpeMEHH, PEKOMEHIYyeMOTro s M3ydeHHs
OTIEIBHBIX TEM;

e TpeUIaraeT MPUMEPHYIO MOCIIEI0BATEIFHOCTh H3YUYCeHUsI y4eOHOro MaTeprana ¢ y4EToM
JIOTUKH TTOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

® aéT METOAMYECKYI0 WHTEPHpETalnio Iejed | 3ahad W3ydeHHWs TpeaMeTa Ha
yriIyOJaEHHOM YpOBHE C YUETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO O0ILEero
o0pa3oBaHMs, CO/EPKATENbHON XapaKTePUCTHKH IJIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS
OCHOBHOM 00pa3zoBaTeIbHON MPOTPAMMBI CPEAHETO OOIEero 00pa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), a TakKe C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-
MO03HABATENIbHBIX JAEHCTBHIM 00yUaroIIerocs o OCBOCHUIO COJIEPKaHUS MIPEIMETA.

ITo BceM Ha3BaHHBIM MO3UIUAM B IIPOTrpaMMe 10 XMMUU MPEAYCMOTPEHa MPEEMCTBEHHOCTh C

oOyueHHeM XMMHUU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs. 3a MpeAesiaMd yCTaHOBIIEHHOM



MPOrpaMMOil MO0 XUMHUU 00s3aTeNbHOW (MHBAPHAHTHOM) COCTaBISIONIEH COJEp)aHUS Y4eOHOTO
npeamera «XuMHUS» OCTAaETcs BO3MOXKHOCTh BBIOOpa €ro BapHUaTHBHOM COCTABISIOLICH, KOTOpas
JOJKHA OTPENENIATHCA B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOTrO Mpoduis o0ydeHusl.

B cootBercTBUU ¢ KOHIeNTyaibHbIMU noJ0keHUsIMU PT'OC COO 0 Ha3HAYEHUHU TIPEAMETOB
6a30Boro u yrayOn€éHHOro ypoBHEH B cucreMe auddepeHnrpoBaHHOTO OOyUeHHs Ha YPOBHE
cpeaHero oOmero oOpa3oBaHHs XUMHUS Ha YPOBHE YINIYONEHHOTO W3YYEHHUS HalpaBleH Ha
pealin3alnio MPEeeMCTBEHHOCTH C MOCJIEAYIOIIMM 3TallOM MOJy4YeHUsI XUMUYECKOro 00pa3oBaHUs B
pamMKax HM3y4eHHUs CHEIMAIbHBIX €CTECTBEHHO-HAYyYHBIX W XMUMHYECKHUX AMCLUMILIMH B By3aX H
OopraHm3alusx cpefaHero mnpodeccuoHaabHOro oOpa3zoBaHus. B 3TOl cBs3u M3ydeHHE NHpeaMeTa
«X¥MHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha paCIIMpPEHUE U YIiayOJeHHE TEOPETHUYECKOH U
MPAKTUYECKON MOATOTOBKH 0OYUYaIOIIMXCs, BBIOPABIIMX ONPEAEIEHHBINA MPOpUiIb 00y4eHus, B TOM
YHclie ¢ MEePCIEeKTUBON MOCIEAYIOUIEro MOJYyYEHUsI XMMHUYECKOTO OOpa3oBaHMsI B OpPTraHU3ALMSIX
npodeccuoHaibHOro oOpa3zoBanusi. Hapsimy ¢ atuMm, B cBete Tpeboanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHS (QenepaabHOi 00pa30BaTeNbHON MPOrpaMMBbl CPEAHErO
obmiero oOpa3oBaHUs M3y4YCHHE MpeaMera «XHUMHUS» OPUEHTHPOBAHO TAKXKE Ha peIICHUE 33134
BOCIUTAHMS M  COLUMAIBHOTO pa3BUTUs  OOydaloIIUXCs, Ha (GOPMUpOBAHHME y HHX
OOIIEHHTEIUIEKTYAIbHBIX YMEHHM, YMEHUW palMoHaNu3alluud Y4eOHOro Tpylda U OOOOUIEHHBIX
CTIIOCOOOB JESITEIHHOCTH, MMEIOIINX MEKIUCIUIUTMHAPHBIA, HAIIPEIMETHBIA XapaKTep.

CocraBngomuMy  rpeaMera «XHUMHS» Ha YpPOBHE YINIYOJEHHOrO W3Y4YEHHS SBISIOTCS
yrayOonéHnele Kypcbl — «Opranuueckas xumus» u «OOmias ¥ HeopraHnuueckas xumus». [Ipu
OTIpeIeNICHUN TMOJAXO0J0B K OTOOPY MU CTPYKTYPHOM OpraHM3allM COJCpKaHUS ITHUX KYpCOB B
IporpaMMe Mo XUMHM 3a OCHOBY HpuHATHI noiyiokeHuss ®I'OC COO o paznuumsx 0a30BOro u
yrIyON€HHOTO YPOBHEH M3y4YeHHUs IPEaMETa.

OcHoBy coaepxkanust KypcoB «Opranuueckas XuMus» U «O01as 1 HeopraHu4eckasi XUMHUsDH)
COCTaBJISIET COBOKYIHOCTH MPEIMETHBIX 3HAHMM M yMEHM, OTHOCSIIUXCA K 0a30BOMY YPOBHIO
U3YYEHHUs NpeaMeTa. DTa CUCTeMa 3HaHWM MOJy4aeT OIpenelEHHOE TEOPETUUYECKOE JOMNOIHEHUE,
MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIHNK 00BEM (PaKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yriayOn€éHHOM ypOBHE H3ydeHHUs HpeaMera oOecreyeHa BO3MOXKHOCTb 3HAYMTEIBHOIO
yBeIUYEHUs] 00bEMa 3HAHUM O XMMHYECKHUX SJIEMEHTAaX U CBOMCTBAX HUX COEAMHEHUI Ha OCHOBE
paciidpeHuss U yriyOJleHHs TNpPEeACTaBIEHUNH O CTPOCHUM BEIIECTBA, XHWMHUYECKOW CBS3U H
3aKOHOMEPHOCTSIX MPOTEKaHWsl pPEaKkUuil, paccMaTpUBAEMbIX C TOYKH 3pPEHUS XUMHUYECKOU
KMHETUKM U TepMOAMHaMUKH. V3ydyeHune nepuoanueckoro 3akoHa M Ileprogumdeckoil cHUCTEMBI
XMMHUYECKHUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKHX IMPEJICTABICHHUIX O
CTPOEHHM aTroma. XMMHUYEcKasl CBSI3b OOBSACHSAETCS C TOUKU 3PEHMSI SHEPreTUYEeCKHX H3MEHEHUI
npu e€ oO0pa3oBaHMM W pa3pyLIEHUHU, a TAKXKE C TOYKM 3PEHUS MEXaHU3MOB €€ 00pa3oBaHUS.
W3yuenne TUIOB peakiyii TOMOIHAETCS (POPMUPOBAHUEM IPEJICTABICHUH 00 3IEKTPOXMMHYECKUX
IpoLeccax M 3JEKTPOJIM3€ PACIIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHM4eckoil XMMHUM IpU
PaccMOTPEHUH PEaKIMOHHON CIIOCOOHOCTH COEIMHEHUM yiensercs oco0oe BHUMaHUE BONPOCAM
00 371eKTPOHHBIX AP (HeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX peaKIHi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJAEp)KaHHEe KYpPCOB XUMHM YIIIyOJEHHOTO YpPOBHS
M3YUYEHUs JJIs KJIACCOB OMpeeNEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX CTPYKTYpY M XapakTep
JIOTIOJTHEHUH K 0OIIell cucTteMe MpeaIMEeTHBIX 3HAHWUN) OKa3bIBalOT BIMSIHHE CMEKHBIE MPEIMETHI.
Tak, HanpuMep, B COAEpkKaHUM MpPeaMeTa IJs KJIACCOB XMMUKO-(PpHU3nUecKoro npoduis Oonblioe
3HaYeHHe OyAyT HMMETh JJIEMEHTHl y4eOHOro Marepuana o obmed xumuu. [Ipu usydeHun
npeaMera B JaHHOM Ciydae akIEeHT Oy/AeT clesiaH Ha OOIIHOCTh METOJOB IMO3HAHMS, OOIIHOCTh
3aKOHOB M T€OpUU B XMMHUU U B (PU3MKE: aTOMHO-MOJIEKYJsipHasi Teopus (MOJIEKYJIIpHas TEOpHUsl B
¢u3MKe), 3aKOHBI COXpPAHEHUS MacCchl M DSHEPIrUH, 3aKOHbl TEPMOJMHAMHKH, DSJIEKTPOJIHN3a,
IIPEJICTABICHNSI O CTPOCHUH BELIECTB U JPYTO€.



B To ke Bpemsi B comepkaHHH IMpeaMeTa IS KJIACCOB XUMHUKO-OHOJIOTHYECKOTO MPOQUIIS
OoNbIIMK YAENBHBIM Bec OyneT MMEeTh OopraHudeckas XuUMHsS. B 3ToM ciydae mpenocTaBiseTcs
BO3MOKHOCTh s 00jiee 0OCTOATEIHHOTO PACCMOTPEHHSI XUMHYECKOW OpraHMU3aIluy KIETKH Kak
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOAT, K TMPUMEPY, TaKHe CTPYKTYpHBIC
KOMITOHEHTBHI, KaK JIMMUIBI, OCIIKH, YTIIEBOIbI, HYKICHHOBBIC KUCIOTHI U Apyrue. [lpu 3Tom 3HaHUS
O COCTaBE€ M CBOWCTBaxX MPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIYyKaT
OCHOBOM JJISl U3YYCHHSI CYITHOCTH MPOIECCOB (POTOCHHTE3A, AbIXaHUs, TTUIIICBAPCHHS.

B mmane ¢opmupoBaHHsT OCHOB HAy4YHOTO MHPOBO33PEHHS, OCBOCHHS OOIIECHAYYHBIX
METOJIOB TMO3HAHUSI U OIbITa MPAKTUYECKOrO MPUMEHEHHS HAyYHBIX 3HAHUW WM3yYCHHE MpeaMeTa
«XuMHsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha MEXKIPEAMETHBIX CBS3AX C Yy4eOHBIMU
peIMeTaMu, BXOJASIIMMU B COCTaB MPEIMETHBIX 00NacTeil «EcTecTBEeHHO-HAYYHBIC MPEIMETHI»,
«Marematuka u nHpopmaTuka» U «PyccKuil sS3bIK B IUTEpATypay.

[Ipn m3yueHun ydeOHOro mpeamera «XWMHUS» Ha YIIIYOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M cpenHero o6Omiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3ajadeid
MEPBOCTENICHHOW 3HAYMMOCTH SIBISICTCS ()OPMHUPOBAHHE OCHOB HAayKW XUMHUHU KakK 0O0JacTw
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKa U OJIHOTO U3 KOMIIOHEHTOB
MUPOBOM KynbTypbl. Pemienue 5Toil 3agaunm Ha YriyONE€HHOM YpOBHE U3YyYEHHUs MpeaMera
MPEIIoIaracT peain3aluio TAKUX LeIeH, Kak:

e (GopMHpOBaHHUE TIPEACTABICHUI: O MaTEPHAIBHOM E€AMHCTBE MHUPA, 3aKOHOMEPHOCTSAX H
MMO3HABAEMOCTH SIBJICHUW MPHUPOJIBI, O MECTE XMMHHU B CUCTEME €CTECTBCHHBIX HAyK U €&
Beyllell poiu B OOeCleuyeHUH YCTOWYMBOTO pPAa3BUTHUS YEJIOBEUECTBA: B PEIICHUU
mpoOJieM HKOJOTUYECKON, DHEPreTHYSCKOM M THIIEBOM O€30MacHOCTH, B Pa3BUTHHU
MEJUIIUHBI, CO3JaHUN HOBBIX MAaTEPHAJIOB, HOBBIX UCTOYHHUKOB SHEPTUU, B 0OCCIICUCHUH
paIMOHATIFHOTO TMPHUPOIOIONL30BaHUs, B (OPMUPOBAHUA MHUPOBO33PEHUS W OOMICH
KYJIbTYPbl 4YEJIOBEKa, a TaK)Ke JKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY
3J10pPOBbIO U MPUPOTHOM CPEJIE;

® OCBOCHHE CHCTEMBI 3HAHHI, JICKAIlMX B OCHOBE XHMHYCCKOM COCTABIISIOIICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: (PyHIAMEHTAIbHBIX MOHSATUH, 3aKOHOB M TEOpUi
XUMHUHU, COBPEMEHHBIX TMPEJCTAaBIEHUNA O CTPOCHHHM BEIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HOHHO-MOJICKYJIIPHOM, HAIMOJICKYJIIPHOM, O TEPMOJWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUUYECKHX PEaKIHil, 0 XUMHUYECKOM
paBHOBECHH, PAcTBOpPax W OHUCIEPCHBIX CHCTeMax, 00 OOIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOTO MTPOU3BOICTBA;

e (QopmupoBanue y o0OyYarOImMXCSs OCO3HAHHOTO TOHHUMAaHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XHUMHUYECKUX 3HAHUU [JI1 OOBSICHEHHUs KIIIOYEBBIX UACH U mpodiiem
COBPEMEHHOW XHUMHH, JJIi OOBSICHEHHS U TPOTHO3UPOBAHUS SIBJICHHUM, HMEIOINX
€CTECTBEHHO-HAYYHYIO MPUPOAY; TPAMOTHOTO PEIIeHUsS MpoOiieM, CBI3aHHBIX C XUMHUEH,
MPOTHO3UPOBAHUS, aHAM3a M OIEHKH C TO3UIMI JKOIOTHYecKo Oe30macHOCTH
MOCJIEICTBUIT OBITOBOM W TPOM3BOJICTBEHHOW JEATETLHOCTH YEJIOBEKAa, CBA3AHHOM C
XUMUYECKUM MPOU3BOJICTBOM, UCIIOJIb30BAHUEM U TIEPEPaOOTKOM BEIIECTB;

e yruyOleHWe TpEeJCTaBICHUH O HAyYHBIX METOJaX TO3HAHMs, HEOOXOIUMBIX ISt
MpuoOpeTeHNsT YMEHUN OPHUEHTHUPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS XUMHYECKUX
SIBJICHUH, UMEIOLUX MECTO B MPHUPOJE, B MPAKTUUYECKON JEATEIbHOCTH U MOBCEAHEBHOMN
JKH3HH.

B mutane peanumzanuu mepBOOYEPETHBIX BOCTIUTATEIBHBIX U Pa3BUBAIOIMINX (DYHKIMH I1E€TOCTHOM
CHUCTEMBI CPeHEro 00IIero oOpa3oBaHMs MPU U3YUYEHUU TpeaMeTa «XHMUs» Ha YriryOnEéHHOM
YpOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TaKKUe IENH U 33]a91, KaK:



e BocnuTaHue yOexJAEHHOCTH B MO3HABAEMOCTHU SIBJICHHUM MPHUPOJBI, YBAXKEHUSI K MPOLIECCY
TBOpPUECTBA B O0OJACTH TEOPETUUYECKUX M TMPUKIATHBIX MCCIEAOBAHUN B XUMUH,
(dbopMHpoBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH;

e pa3BUTHEC MOTHBAIMM K OOYYEHWIO U IO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCITUTAaHHIO HA OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX [IEHHOCTEH;

® Pa3BUTUC NNO3HABATCIIbHBIX MHTCPECCOB, HHTCIUICKTYAJIbHBIX WU TBOPYCCKUX crocoOHoCTEH
oOyuarouxcsi, GoOpMUPOBAHUE Y HUX CO3HATEILHOTO OTHOIIEHUS K CaMOOOPa30BaHUIO U
HENpPEephIBHOMY O0pa30BaHMIO Kak YCIOBUIO YCHEIIHON mpodecCHOHaIbHOU U
OGL[ICCTBGHHOﬁ ACATCIBHOCTH, OTBCTCTBCHHOI'O OTHOIICHUA K CBOCMY 3J0POBbBIO U
MOTPEOHOCTH B 37JJ0POBOM 00pa3e KU3HH,

e (opmupoBaHMEe yYMEHHUH U HABBIKOB pPa3yMHOTO MPHUPOJIONOIL30BAHUS, pa3BUTHE
HKOJIOTUIECKOM KYJIBTYPHI, npuobperenue OIIBITA 00I11eCTBEHHO-TI0JIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO0111ee 4ncI0 YacoB, MPEIyCMOTPEHHBIX ISl U3YYEHUs XUMHUH HA YII1yOJIE€HHOM YPOBHE CPEIHETO
obmero oopaszoBanus, cocrasisier 204 gacos: B 10 kmacce — 102 yaca (3 yaca B Hegemo), B 11
kiacce — 102 ygaca (3 yaca B Heenio).

COJEPKAHUE OBYYEHUA

11 KJIACC

OBLIASA U HEOPTAHNYECKAA XUMUA

Teopernyeckne 0CHOBBI XUMHH.

Atom. CocraB aTOMHBIX sijaep. XuMuueckuil anemeHT. M3oronbl. CTpoeHue 3JIEKTPOHHBIX
000JI04€K aTOMOB, KBAaHTOBBIE YK CJIa. DHEPreTUYECKHE YPOBHU U NMOAYPOBHU. ATOMHbBIE OpOUTAIIH.
Knaccudukaiysi XAMUYECKHX 3JIEMEHTOB (s-, P-, d-, f-anmementsl). Pacnpenenenue 3JeKTpOHOB 110
aTOMHBIM OpOUTANIAM. OJEKTPOHHBIE KOH(UIypalud aTOMOB 3JEMEHTOB IEPBOro—4eTBEPTOrO
NEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSHHM, JJIEKTPOHHBIE KOH(MUIYpallud HOHOB.
DNeKTPOOTPULIATETEHOCTb.

Ilepnonnueckut 3akoH u Ilepmoanueckas cucreMa XHMHYECKMX dnemeHToB JI.H.
Menpeneesa. CBs3b IepuOANYECKOr0 3aKoHa U [lepnoanyeckoil CUCTEMbI XMMHUUYECKHUX JIEMEHTOB
C COBPEMEHHOM TEOpPHEW CTPOECHMsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CIOXKHBIX BELIECTB IO TPYIIaM U NepuoaaM. 3HaueHHe
nepuoanueckoro 3akoHa J[.11. Menneneesa.

XuMmuyeckasi CBA3b. BHIBI XMMHMUYECKOH CBSA3M: KOBaJCHTHAs, WOHHAs, METAJIIMYECKas.
MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON CBS3M: OOMEHHBIH U JOHOPHO-aKLENTOPHbIN. DHeprus u
JuiiHa CBs3U. llomsspHOCTH, HANPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOM CBs3u. KpaTHble
cBA3U. BonoponHas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOIEUCTBUS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSA3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHUEM (Ha MPUMEPE COSTMHEHHUN JIEMEHTOB BTOPOTO MIEPHOJIA).

[IpencraBienre O  KOMIUIEKCHBIX — coefuHeHHsX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaTenb, JIMTaHAbl. 3HAUeHHE KOMIUIEKCHBIX coeauHeHuid. [lonstue o
KOOPAMHALIMOHHON XUMUHU.

BemectBa MOJIEKYISPHOIO U HEMOJIEKYJISIPHOTO CTPOEHUs. TUIIBI KPUCTAININYECKUX PEIIETOK
(CTpYKTYp) 1 CBOICTBA BEILIECTB.



Ilonsatne o mucnepcHslx cucremax. Mctunubie pactBopsl. [IpencraBieHue 0 KOJUIOMIHBIX
pactBopax. CriocoObI BIpaKEHHsI KOHIICHTPAIMN PACTBOPOB: MAaCCOBAst JA0JIS BEIIECTBA B PACTBOPE,
MOJIIpHas KOHLEHTpauus. HacbllleHHbIE M HEHACBHILEHHBIE PacTBOPBI, PacTBOPUMOCTD.
Kpucramnoruaparsl.

Knaccuukanuss m HOMEHKIAaTypa HEOPraHMYECKMX BeUIecTB. TpuBHAlbHBIE Ha3BaHUS
OTJIEJIbHBIX MIPEICTABUTENEH HEOPIraHUUECKUX BEILIECTB.

Kiaccudukanuss XuMUYECKHX PEeakiiii B HEOPraHUYECKONH M OPraHUYeCKOW XMMHH. 3aKOH
COXPAHEHHs MAacChbl BEIIECTB; 3aKOH COXPAHECHHs W IPEBPAILEHUS SHEPIHMHM IIPU XUMHUYECKHUX
peakmsx. TertoBsie 3 (HeKTb XUMHUECKUX peakiuil. TepMOXUMHUECKUE YPAaBHEHHS.

CKOpOCTh XMMHUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3JInYHbIX (aKTOpPOB. | OMOTEHHBIE H
rereporeHHsle peakiuu. Karaaus u kaTains3aTopsl.

OOparuMble ¥ HeoOpaTUMBbIE peakluu. XUMHUYecKoe paBHOBecHe. KoOHCTaHTa XMMHYECKOro
paBHOBecHs. DakTOphl, BIMAIOLIME HA IIOJOKEHHE XMMHUYECKOTO PABHOBECHSA: TEMIIEpaTypa,
JIABJICHUE U KOHLEHTPAlUHU BELIECTB, y4acTBYIOIHKX B peakuu. [Ipunnun Jle [HlaTense.

Onexkrponutuyeckass gucconuanus. CuibHble W cinaOble  3meKTpoiauThl.  CreneHb
mucconuanuu. Cpena BOAHBIX PACTBOPOB: KHUCJIOTHAs, HEWTpallbHas, LIENO4Has. BomoponHsiii
nokazarens (pH) pactBopa. I'maponu3 coneii. Peakym nonnoro ooMeHa.

OKHCINTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okucieHus. OkucauTens U
BOCCTaHOBUTENb. lIponeccsl OKHCIEHMS M BOCCTAHOBJICHUs. BakHeWIIME OKUCIMTENH U
BOCCTAHOBUTEJIU. MeTOJ1 3JIEKTPOHHOT0 OasiaHca. DJIEKTPOJIU3 PAaCTBOPOB U PACI/IaBOB BELIECTB.

OKClepUMEHTAJIbHbIE METOJbl M3yYEHHUS BEUIECTB U UX MPEBpPALICHUI: pa3iioKeHHe
IIEPOKCUJA BOJOPOJAa B IPUCYTCTBUM KaTaau3aropa, MOJEIHM KPUCTAUIMYECKUX PEHIETOK,
IIPOBE/ICHUE peaKkluil HFOHHOro 0OMeHa, OIpeIelIeHUE Cpeibl paCTBOPOB C MOMOIIbIO UHIUKATOPOB,
U3yueHHE BIUSHHS pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XMMUYECKOH peakuu U IOJOKEHHE
XUMHYECKOTO PABHOBECHS.

Heoprannueckasi xumus.

[Tonoxenne HemeramioB B Ilepuonnueckoin cucreMe Xumu4eckux dnemeHToB J[M.
MenneneeBa U OCOOEHHOCTH CTPOEHHS MX aToMoB. DH3MYecKHe CBOICTBa HEMETAJIJIOB.
AnnoTponusi HeMeTaJUIoB (Ha IpuMepe KUCIIopoia, cepbl, hocdopa u yriepoaa).

Bogopon. [lonmydenue, usmyeckue M XUMHUYECKHE CBOICTBAa: peakuM € METaulaMd U
HEMETaJUIaMH, BOCCTAHOBUTEINIbHBIEC CBOMCTBA. [ mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

I'anorensl. HaxoxaeHue B mpupoje, CIOCOOBl MOJMY4YEHHUs, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa. ['asoreHoBomopozasl. BaxHeillne KUCIOpOACOAEpkKAILUE COEIUHEHUS TaJOr€HOB.
JlabGopatopHble ¥ MPOMBIIIJIEHHbIE CIIOCOOBI MOJTYYeHHsI rajoreHoB. [IpruMeHeHne rajJoreHoB U ux
COCIMHECHU.

Kucnopon, o3oH. JlaGopaTopHble M HPOMBIIUICHHbIE CHOCOOBI MOJYYEHHS KHUCIOPOJA.
dusndecKkne 1 XMMUYECKHUE CBOICTBA U IPUMEHEHNE KUCI0pO1a U 030HA. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MOydeHUs, GU3MUECKIE U XMMUIECKHIE CBOMCTBRA.
Ceposogopon, cynbduabl. Oxcun cepbi(IV), okcun ceppi(VI). Cepuucrast u cepHasi KUCIOTBHI U X
coi. OCOOEHHOCTH CBOUCTB cepHOM KUCIOTHI. [IpuMeHeHne cepsl U €€ cCoeAMHEHUI.

A3zoT. HaxoxaeHue B mpupoje, crocoObl MomydeHus, GU3NUIecKue 1 XUMHUECKUE CBOMCTBA.
Ammuak, HUTpuIbl. OKcuabl a3oTa. A30THCTas M a30THAs KUCIOTHI M UX coi. OCOOEHHOCTH
CBOMCTB a30THOM KHCIOTHI. [I[puMeHeHne a3ota u ero coeAMHEHUN. A30THbBIE YAOOPEHHUS.



®dochop. HaxoxnmeHue B mpupojae, CIOCOOBI TONydeHUs, (PU3UYECKHE W XUMHUYECKUE
coiictBa. @ochuner u hochun. Okcunsl hocdopa, pochopuas kucnora u e€ conu. [IpumeneHue
dbocdopa u ero coequnenuii. ocopHbie y1o0peHUs.

VYrnepon, HaxoxIeHHe B mpupoae. AuoTponHble Moaudpukamuu. Dundeckue Hu
XUMHYECKHE CBOMCTBA MPOCTHIX BEHIeCTB, 00pa3oBaHHBIX yriiepogom. Okcun yriepona(ll), okenn
yraepoga(lV), yronapHas kucnora U €€ conu. AKTUBUPOBAaHHBINA Yroiib, agcopOrus. DyiepeHsl,
rpadeH, yriepoaHbie HaHOTPYOkH. [IprMeHeHne mpoCThIX BElIECTB, 00Pa30BaHHBIX YIIIEPOAOM, U
€ro COSTMHEHUM.

Kpemuuii. Haxoxxaenue B mpupoje, CrocoObl NOMY4YeHHUs, (U3NUYECKHEe U XUMHUECKUE
cBoiictBa. Oxcua kpemHus(IV), kpemHueBast kuciaora, cuiMkaTsl. [IpuMeHeHHe KpeMHHS U €ro
coennHeHMi. CTEKII0, €ro Mojay4yeHue, BUbl CTEKIIA.

[Tonoxxenue metaisioB B [lepuoauyeckoil cucteMe XUMUYECKHX 3JieMEHTOB. OcoOEHHOCTH
CTPOEHHMSI JIEKTPOHHBIX 000JI0UEK aToMOB MeTaioB. OOmme (u3nueckue CBOWCTBA METAJUIOB.
[Ipumenenue MetaioB B ObITY M TexHUKE. CIIJIaBbl METAIIIOB.

DNEKTPOXUMHUYECKUN sl HampsikeHui MeTtaysioB. O0iue crnocoObl MOTyYeHUs] METaIOB:
TUAPOMETAUIYPrUs, MUPOMETAILIYPrusl, 3JaeKTpoMeTamtyprus. IloHsTHe o KOppo3uM METalIOB.
CriocoOpl 3a1UThl OT KOPPO3HUH.

Oobmas xapakrepuctuka wmetamuioB [A-rpynmnel Ilepuonuyeckoil cuCTEMBl XUMHUYECKHUX
sneMmeHTOB. Harpuil u kanwii: momydeHue, Qu3nyeckue U XMMHYECKHUE CBOWCTBA, MPUMEHEHUE
MIPOCTHIX BEUIECTB U UX COCAUHEHUM.

Oobmas xapakrtepuctuka metamioB I[IA-rpynmer Ilepuoanueckoil cucTteMbl XUMHUYECKUX
2JIEMEHTOB. Maruuii U KaJplMi: ModydeHue, (pu3sndyeckrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHuil: monmydyeHue, (QpU3MYECKHME M XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA U €ro coeauHeHWH. AMQoTepHble CBONCTBA OKCHAA M THUIAPOKCHAA aTFOMHMHUSA,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmiass xapakTepucThka MeTaiioB Mo6ouHslx mnoarpynn (b-rpynmn) Ilepuonnyeckoii
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

Du3nyecKkue U XUMUYECKHE CBOWCTBA XpoMa M €ro coeAMHEHMH. OKCHIBl U THAPOKCHUbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel M AMXpoOMaThl, UX OKHUCIIHUTEIbHBIE CBOMICTBA.
[Tonyyenue u npuMeHEHUE Xpoma.

dusnyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro coeauHeHuil. Baxneunmme
coequnenus mapranma(ll), mapranna(IV), mapranma(VI) u mapranna(VIID). Ilepmanranar kamus,
€ro OKHCIIUTENIbHbIE CBOWCTBA.

du3nyeckue U XUMHUYECKHE CBOMCTBA jkeje3a U ero coequHeHuil. OKCuIpl, THAPOKCUABI U
conu xene3a(ll) u sxeneza(lll). [TonyueHue u npuMeHeHUe Kene3a U ero CIIaBoB.

Pu3nyecKue U XMMHUYECKHE CBOMCTBA MenH U €€ coequHeHuil. [lomyyeHne u npuMeHeHue
MEIU U €€ COCTUHEHUN.

[uuk: monydyeHue, Gu3nuecKrue U XUMUUECKHE CBOMCTBA. AMGBOTEpHBIE CBOMCTBA OKCHIA U
TMIPOKCHU/Ia IUHKA, THAPOKCOKOMIUIEKCHI ITMHKA. [[ppuMeHeHe IMHKA U €r0 COEAMHEHHH.

DKcIepUMEHTaIbHbIE METO/bI U3YYEHHsI BEIECTB M MX IMpeBpalleHuil: u3ydeHue oOpasion
HEMETaJlJIOB, ropeHue cephl, (ocdopa, xKeneza, MarHUs B KHUCIOpPOJE, H3yuyeHUE KOJUIEKIIUU
«MeTaniael U CIJIaBbl», B3aUMOJICHCTBUE IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METaIOB C BOJOM
(BO3MOYKHO HCIIOJIB30BaHUE BMJIEOMATEPHAIIOB), B3aMMOJEHCTBHE IIMHKA M JKejle3a C pacTBOpaMH
KHMCIIOT M WIEJIOYel, KaueCTBEHHBIE PEaKLMM HA HEOPraHMYECKHUE aHHWOHBI, KaTMOH BOJOpOJa U



KaTUOHBl METAJJIOB, B3aUMOJACUCTBUE T'MIPOKCUAOB AIOMUHMS U IIUHKA C PACTBOPAMM KHUCIIOT U
LIeJI0ueH, pelIeHNnEe dKCIIEpUMEHTANIBHBIX 3a1a4 1o TeMaM «[ amorensl», «Cepa u €€ coeqMHEHUS,
«A30T u ¢dochop M UX coenuHEHMs», «MeTalabl TIaBHBIX MOArpyN», «MeTauibl MOOOYHBIX
MOATPYIIIL».

XuMHA U KU3Hb.

Ponp xuMuun B o0ecrieyeHUH YCTOMYMBOIO pa3BUTHs 4dejoBeuecTBa. [IoHsATHE O HaydHBIX
METOJIaX IO3HAHMS U METONOJIOTMHM HAay4HOIro MccienoBaHusa. HaydHble MpUHLIMIIBI OpraHUu3aluu
XMMHUYECKOr0 HPOU3BOJACTBA. [IpoMBIlUIEHHBIE CHOCOOBI MONYyYEHHUs] Ba)KHEHIIMX BEIECTB (Ha
npUMepe MPOU3BOJACTBA aMMMAKa, CEPHOW KHCJIOTBHL, MeTaHoina). [IpoMbIluieHHBIE CIIOCOOBI
[IOJIy4EHUSI METaUIOB M CIUIABOB. XMMHYECKOE 3arpsi3HEHHME OKpPYXKAlolEed Cpeasl U €ero
nociaencTBus. Posib XuMum B o0ecrieueHH SHEpreTHIecKoi 6e301macHoCTy.

XuMmuss M 310poBbe uenoBeka. JlexkapcrBeHHble cpenctsa. llpaBuia Hcnonb3oBaHMS
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUM B pa3BUTHH METULUHBI.

XUMUSl THIIU: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIEe A00aBku. Poib xumuu B obOecriedeHUH
MUILEBOM 6€30MacHOCTH.

Kocmernueckue u mnapdromepHsie cpencrta. beitoBas xumwus. [IpaBuna 6Ge3omacHoro
HCI0JIb30BaHUs IIPENapaToB ObITOBOM XMMHUU B IIOBCEAHEBHOMN KU3HU.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHILINE CTPOUTENbHBIE MaTEpHUaJIbl (IEMEHT, OETOH).

Xumus B celIbCKOM Xx03siiicTBe. Opranndeckue 1 MUHepaibHbIe y100peHuUs.

CoBpeMeHHbBIE KOHCTPYKLIMOHHBIE MaTepUallbl, KPaCKHU, CTEKIIO, KEpaMHKa. Marepuaisl s
2EeKTpOHUKU. HaHoTexHONMOrM Y.

Pacuérneble 3anaun.

Pacuéthl: Macchl BelecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OZHOTO U3 YYaCTBYIOIIMX B PEAKLIMHU BEILECTB, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA)
IPOAYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB HMMEeT MpHUMecH, Macchl (00bEMa, KondecTBa
BEIIECTBa) MPOJAYKTa pEaklMM, €CIM OJHO M3 BEIIECTB JJaHO B BHUJE pacTBOpa C ONpeIelIEHHON
MacCOBOM JI0JIEW paCTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHLEHTPAIMU BEIIECTBA
B PacTBOPE, J0JIA BBIXOJ1A ITPOAYKTA PEAKLIMHU OT TEOPETUYECKH BO3MOKHOTIO.

Me:xXnpeamMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3eH MpU U3y4yeHUU OO0IIel M HeopraHuueckoi xumuu B 11
KJIacCe OCYILIECTBIISIETCS Yepe3 MCIOJIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHATUH, TaK U
MIOHATHM, IPUHATHIX B OTJEIbHBIX PEAMETAX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO111e ecTeCTBEHHO-HAayYHbIE MTOHATHS: SIBI€HUE, HAYUHBIH (akT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaJlu3, CHUHTE3, KiaccUu(UKaIMs, NEePUOJUYHOCTb, HAONIOJCHHE, HU3MEpPEHHE, HKCIEPHUMEHT,
MOJ€JIb, MOACIIUPOBAHNE.

®duszuka: Marepusi, MUKpPOMHUDP, MAKPOMHP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOIBI,
PallMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTHMUYECKH ypOBEHb, BEIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHME BEIEeCTBa, UJCANbHBIN ra3, (usnueckue BEIUYUHBI, €AUHUIIBI U3MEPEHHs, CKOPOCTb,
JHEpPIHUsl, Macca.

buonorusi:  kierka, opraHm3M, OJKOCHUCTeMa, Ouocdepa, mMeraboin3M, Makpo- U
MHUKPOAJIEMEHTBI, O€JKH, XHUPBI, YIIEBOJbI, HYKJICHHOBBIE KHCIOTBHI, ()EPMEHTHI, TOPMOHBHI,
KpYTOBOPOT BEIIECTB U MMOTOK SHEPTUH B IKOCHCTEMAX.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJULYprusi, CTPOUTENbHBIE MaTEpHUAIbL,
CEeNIbCKOXO35IICTBEHHOE  MPOM3BOJCTBO, MHUIIEBAas  NPOMBIIICHHOCTh, (apMaleBTHYeCKas



IIPOMBILLIIEHHOCTb, IIPOU3BOJACTBO KOCMETUYECKHUX IIPENApaTOB, IIPOU3BOIACTBO KOHCTPYKIIMOHHBIX
MaTepHuasoB, JIEKTPOHHAs IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTUH.
INDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOIPAMMBI 110 XHMMHWW HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHCTEMHO-JESTEIBHOCTHBIM IOJIXOJOM B CTPYKTYpe JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHSI MPEAMETa «XUMHUS» Ha YPOBHE CPEAHETO 00IIEro oOpa3oBaHMsI BBIACICHBI
CIICAYIOIIME  COCTaBISIONIME:  OCO3HAaHHE  OOYYAalOIIMMHCS  POCCHHCKOM  TpakIaHCKOH
UJCHTUYHOCTH; TOTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSATEIHHOCTH M CAaMOOIPEICTICHUIO; HAJTMUKe
MOTHBAallMM K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
IIPpUHATBIMU B O6H1€CTBC npaBujIaMM HW HOPMaMH IMOBCACHUA; HAJIWMYUC IIPaBOCO3HAHUA,
DKOJIOTUYECKOM KYJIbTYPBEI; CIIOCOOHOCTH CTAaBUTH CJIn U CTPOUTD JKU3HCHHBIC IIJIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaMeTa «XUMHS» OTPaXaroT cHOpPpMHUPOBAHHOCTH
OTbITa TIO3HABATENFHOM M MPAKTUYECKOW NEATETbHOCTH OOYdaIoIUXCsl B MPOIECCEe peanu3aliun
00pa3oBaTeNbHON JICATSIHEHOCTH.

JInuHOCTHBIE PE3yJbTAaThl OCBOCHHS NpeAMeTa «XUMHS» OTPaXaoT CPOPMHUPOBAHHOCTH
OTbITa TIO3HABATENFHOM M MPAKTUYECKOW NEATENbHOCTH OOYUaIoIUXCsl B MPOIECCEe peanu3aliuu
00pa30BaTeNbHOM IEATEIBHOCTH, B TOM UHCIIE B YACTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHHUS O00YYaIOIMMUCSA CBOMX KOHCTUTYLHOHHBIX NpaB U OOsS3aHHOCTEH, YBaKEHUS K
3aKOHY H MPaBOMOPSAKY;

MPEJICTAaBICHUS] O COLMAJbHBIX HOPMax U TMPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEGHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATENBHOCTH HPU CO3JaHUH YYEOHBIX MPOEKTOB,
pEeIICHUN y‘IG6HBIX 1 IIO3HABATCJIbHBIX 3a1a4, BBIIIOJJTHCHUN XUMHUYCCKUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH TMOHUMATh U NMPUHUMATh MOTHBBI, HAMEPEHHUS, JOTHKY U apTryMEHThI JPYTHX
MIPH aHAJIN3€ Pa3INYHBIX BUJIOB yUYEOHOMH AEITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTEUECTBEHHONI XUMHUU,

YBa)KEHHUS K MPOIECCY TBOPUECTBA B 0OJACTH TEOPHH M MPAKTUYECKOTO MPUIIOKEHUS XUMUH,
OCO3HaHHUS TOTO, YTO JaHHBIE HAYKH €CTh PE3yibTaT IUTEIbHBIX HAOMIOEHUH, KPOMOTIMBBIX
OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda y‘IéHI)IX " IPAaKTUKOB,

HHTEPECCA U MMO3HABATCIbHBIX MOTHUBOB B IMOJIYYCHHHU U MOCICAYIOIEM aHaJIN3¢C I/IH(l)OpMaIH/II/I
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBCHHOI'O CO3HAHUA, STUYCCKOI'O MMOBEACHUA,

CIIOCOOHOCTH OLCHUBATHL CUTYyAllUH, CBA3AHHBIC C XUMHUUYCCKHUMU SABJICHUAMU, U IPUHUMATDH
OCO3HaHHbIE PEUIEHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIEHUBAaTh CBOE IOBEJCHHE M IIOCTYNKM CBOMX TOBAapUIIEH C MO3UIUN
HPAaBCTBCHHBIX U IIPAaBOBBIX HOPM U C y‘IéTOM OCO3HaAHUA HOCJ'IG,ZICTBI/If/i ITOCTYIIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

MOHUMAHMUS [IEHHOCTEH 3I0poBOr0O H Oe3omacHoro oOpa3a >KHM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;



coOroieHHs TpaBuiI 0€30IaCHOTO 0OpallleHUs ¢ BEIIECTBAMH B OBITY, ITOBCETHEBHOM KHU3HH,
B TPYJIOBOH JESTEIBHOCTH;

MMOHUMAaHHUS [IEHHOCTH MPAaBUJ WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€30MacCHOT0 MOBEICHUS
B CUTyalUsIX, YIPOXKAKOIIUX 3I0POBbIO U KU3HU JIHOJEH;

OCO3HAHUS TOCIEACTBUA W HENPHUSTUS BPEAHBIX MPUBBIUCK (YIMOTPEOJICHUS aATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHKAaTUBHOM  KOMIIETEHTHOCTHM B  y4eOHO-HCCJIEIOBATENIbCKOW  J1eATeIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JACSITCIBHOCTH;

YCTAaHOBKM HAa AaKTMBHOE Y4YacTHUE€ B PEIICHUH MPAKTUYECKUX 3a7a4 COLMUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY U3yYeHUI0 Tpodeccuil pa3inyHOro poja, B TOM YKCJIe Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXXEHUS K TPYAY, JIOIIM TPYJa U pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJbHOM TpaeKTOpuu oOpa3zoBaHus, Oymylien
npodeccun U peanusaldd COOCTBEHHBIX XKMU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JI0rMYeCKOro BOCIIUTAHUS:

9KOJIOTHUECKH I1€1eCO00Pa3HOro OTHOILIEHUS K MPUPOJIe KaK HMCTOYHUKY CYIIECTBOBAHMUS
JKM3HM Ha 3eMIIe;

MMOHMMAaHHUS TJ00ATBHOTO XapakTepa SKOJOTUYECKHX IMPOOJieM, BIMSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATBHOM CPEMbI;

OCO3HaHUS HEOOXOAMMOCTH HWCIOJIb30BaHUS JOCTH)KEHUH XUMHUU JUIsI PELIECHUS BOIPOCOB
palMOHAIBHOTO MPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATUS ACHCTBUN, NPUHOCAIIMX BpEI OKpYKaroUlell NPUpPOIHON Cpene,
YMEHHUS TPOTHO3UPOBATH HEOIArOMPHUSATHBIE SKOJOTUYECKHE TIOCIECACTBUS TPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYpbl, OIBITA
NEATEIbHOCTH  SKOJIOTUYECKOW  HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCS HMH B
MMO3HABATEIbHOW, KOMMYHHUKATHBHON M COIMAJIBHOM MPAKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO
MPOTUBOCTOATH UJICOJIOTHH XeMo(poouu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
OOIIECTBEHHO! MPAKTUKH;

MMOHUMAaHUS CHeUUKN XUMHUU KaK HayKd, OCO3HaHUA e€ poiau B (popMupoBaHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH IIEJIOCTHOTO TMPEACTABIEHUS 00 OKpYyKaroIleM
MHUpE KaK O €IMHCTBE NPUPO/IbI U YEJIOBEKA, B IO3HAHUHU MPUPOHBIX 3aKOHOMEPHOCTEN U PEIICHUH
po0JIeM CoOXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH [IJII COBPEMEHHOW IMBWIM3AIMU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BAaXHOW pOJIM B CO3JaHUM HOBOH 0a3bl MaTepHalbHOM
KYJIbTYpPbI, B PEIICHHH TT00AThHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPTETUYECKOMN, MUIIEBON M IKOJIOTHIECKON O€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUeHUN
YCJIOBHH YCIIEIITHOTO TPy M DKOJIOTHYECKH KOMMDOPTHOM KU3HHU KaXJA0T0 diieHa 00IecTBa;

€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH: TOHUMAaHUSA CYIIHOCTH METOJOB  IO3HAHUS,
UCIIONIb3YEMBIX B ©CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIONIb30BaTh TMOJTy4Yaemble 3HAHUS IS



aHaJIn3a U OObSCHEHNUS SBJICHUN OKPY)KAIOIIEr0 MUpa U IPOUCXOASIIUX B HEM U3MEHEHUH, YMEHUS
nenatb 0OOCHOBAaHHBIE 3aKIIIOUCHHSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOLIMXCS JAHHBIX C IIEITBIO
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEJIBHO MCIOJIb30BATh XUMHUECKUE 3HAHUSA JUIs pelieHus npoOieM B
pEaJIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEPECa K MO3HAHUIO, UCCIIEN0BATENbCKOM NEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpPa30BaHMIO, K
aKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUI 110 XUMHUH B COOTBETCTBHUM C )KU3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTAM TpYy/ia B pa3sInuHbIX cepax NpodhecCHOHaNbHON eI TeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIE pe3yJIbTaThl OCBOSHHS IPOTPAMMBI 110 XMMHU Ha YPOBHE CPEIHETO
o01mero o0pa3oBaHuUs BKIFOYAKOT:

3HAYUMBIC JUISI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYUYAIONIUXCS MEXIHCIUILTMHAPHBIC
(MeXIpeIMeTHBIC) OOIICHAYYHBIC TTOHSTHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
cnienu(UKy METOJIOB IMO3HAHMS, MCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBICHHE, IMPOLECC, CUCTEMa, HAYYHBIA (aKT, MPUHIIMII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBAaHUE, HAOTIOICHUE, N3MEPECHHE, IKCIIEPUMEHT U JIPYTHE);

YVHHUBEpCaJIbHBbIC yUeOHBIC ACHCTBHS (IT0O3HABATEIHHBIC, KOMMYHUKATUBHEIC, PETYJISSTHBHBIC),
obecrieunBaroe GopMUpoBaHUe (HYHKIIMOHAIBHOW I'PAMOTHOCTH M COIMAILHOW KOMIIETCHIIUH
oOyuaromuxcs;

CIIOCOOHOCTH 00yJaroIuXCsI HCIIOJIb30BATh OCBOEHHBIE MEXKTUCITUTUTHHAPHBIE,
MHUPOBO33PCHUYCCKUE 3HAHWS W YHHBEpCaJlbHbIC Y4YeOHBIC JACHCTBHS B TIO3HABATCILHOW U
COLIMAJIbHOU TIPAKTHKE.

MeTtanpeameTHble  pe3yibTaThl OTPAXKAalOT OBNAJCHHE YHHUBEPCAJIbHBIMU  Y4e€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMHU.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

1) 6a3oBble JIOrHYecKHUe AeiCTBUS:

CaMOCTOATENbHO (OPMYIUPOBaTh M aKTyaIM3WpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpenensaTh UEIN JEATeNbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX JIOCTUKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSATEIBHOCTU C TOCTaBICHHBIMHU LIEJISIMH;

HCIIOJIB30BaTh IIPU OCBOCHHU 3HAHUU HpI/IéMLI JJOTUYCCKOT'O MBIIUJICHUA: BBIACIATH
XapaKTCPHBIC IIpHU3HAKA OHATHH u YCTaHaBJIMBATb nux B3aMMOCB3b, HUCITIOJIB30BATHh
COOTBETCTBYIOIINE TOHATHUS JUISI OOBSICHEHUS OTJIENbHBIX (DAKTOB U SABIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIAaCCU(UKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHaBJIMBATE NPUINHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTDH JIOTUYCCKHUE PaCCYKACHUA (I/IH]IYKTI/IBHI)IG, ACOYKTHUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIATH
3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PACCMATPHUBAEMBIX SIBICHUAX, (OPMYIHPOBATH BBIBOJBI U
3aKJIFOYCHUS;

INPUMCEHATE B MPOLCCCE IMO3HAHUA MCIIOJIB3YEMbBIC B XWMHU CHUMBOJIHUYCCKUC (3HaKOBBIe)
MOJIeTN, TPeoOpa3oBbIBaTh MOJEIbHBIE MPEICTABICHNUS — XMMUYECKUN 3HAK (CHUMBOJI) 3JIEMEHTA,
XuMHueckas Qopmyna, ypaBHEHHE XHMHUYECKOH pEaKkIuh — TpPU PEIIeHUH Yy4eOHBIX



[I03HABATENIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh HAa3BaHHbIE MOJICIbHBIC IIPEICTABICHUS IS
BBISIBJICHUSI XapAKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILIECTB U XUMUUYECKUX PEAKLIUH.

2) 0a3oBbIe HCCJIeA0BaTEeIbCKHE TeHCTBUS:

BJIaJIeTh OCHOBAaMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

dbopmMynHMpoBaTh LETM W 33Ja4d  UCCIEIOBAaHMS, MCIOJIB30BaTh IMOCTABJICHHBIE H
CaMOCTOSITENTLHO C(POPMYITMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJIS
(GbopMHpPOBaHUS THIIOTE3bI 110 POBEPKE MPABUIIBHOCTU BbICKA3bIBAEMbIX CYXKIECHU;

BJIaJIeTh HAaBBIKAMU CAaMOCTOATEJIBHOIO IUIAHUPOBAHUA M IPOBENCHHUS YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUS HAONIOIATh 3a XOJOM IIPOIecca, CaMOCTOSITEIHHO
MPOTHO3UPOBATh €ro  pPe3ynbTaT, (OpPMYIHpPOBATH OOOOWIEHHS W BBIBOJABI OTHOCHUTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEA0BaHMs, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJEIaHHOU
pabore;

npuoOpeTaTh ONBIT YYECHHUYECKOW MCCIEeNOBATEIbCKOW M TPOEKTHOW JEATeNbHOCTH,
MPOSABIIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pELICHUs
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) pa6ora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOUYHUKAX WH(pOpMAHNK (HAYIHO-TIONYJIsIpHAs JINTEpaTypa
XUMHUYECKOIO COJEp’KaHus, CIpPaBOYHbIE T1ocobusi, pecypcel MHTepHera), aHaIU3UPOBATH
MHGOpPMALIMIO Pa3IMYHbIX BUIAOB U (GOPM MPEACTaBICHUS, KPUTHUYECKH OLIEHUBATh €&
JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTD;

(dbopMyIHpOBaTh 3ampochl W TPUMEHSTH pa3IMYHblE METOABI MpPH IOHCKE U 0TOOope
nHpopMany, HeOOXOMMOM [T BBITIOHEHHS YI€OHBIX 3324 ONPEISIIEHHOTO THIIA;

IpUOOpeTaTh OMNBIT MCIOJb30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpaTh ONTUMalbHYIO (OpMY MpeacTaBleHUs MHPOpPMAIUU (CXEeMBbI,
rpaduku, [TuarpamMmbl, TaOJIUIBL, PUCYHKHU U IPYTHE);

WCIOJIb30BaTh HAYYHBIH SA3BIK B KayecTBe CpEJICTBA IMpU paboTe ¢ XUMHUYECKOU
uHpopManue: MPUMEHATh MeXIpeaMeTHbIe (PU3nYecKkue 1 MaTeMaTHYeCKue) 3HaKi U CUMBOJIBI,
¢bopmyibl, a00peBHATYpbl, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJINMYCCKUC CPEACTBA HATTIAAHOCTH.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe el CTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOil TeMBI B XO/I€ TUAJIOTA U/WUJIH TUCKYCCHH,
BBICKa3bIBaTh UACH, (bOpMyJ'IHpOBaTB CBOH Hpe,ZIJ'IO)KeHI/ISI OTHOCUTCIIBbHO BBITIOJTHCHUA
MPEeJI0KEHHOM 3a/1a4u;

BI)ICTYHaTI) C HpeBCHTaHI/Ieﬁ pe?,y.]'II)TaTOB HOBH&B&TCJ’IBHOﬁ JCATCIIBHOCTH, HO.]'Iy’—IeHHI)IX
CaMOCTOATENIbHO UM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIMOIHEHUN XUMHUYECKOTO HKCIIEPUMEHTA,
MPAKTUYECKONH pabOThl MO HCCIEJOBAHUIO CBOWMCTB M3y4aeMbIX BEIIECTB, peaM3alli y4eOHOTO
MpoeKTa, W (OpMyIHUpPOBaTH BBIBOJLI MO pe3yJdbTaTaM MPOBEAEHHBIX HCCICIOBAHUNA TMYTEM
COTJIaCOBAHUS MO3UIIMKA B XO€ OOCYKIEHUS U 0OMEHA MHEHUSIMH.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA:

CaMOCTOSITENIFHO IUIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIbHYIO IEATEIBHOCTD,
ompenersisi e€ LEeTM M 3aJadd, KOHTPOJIMPOBATh W IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
IpeUlaraeéMblii  aJIrOPUTM JCHCTBHI TPHU BBHINOJHEHHM YYEOHBIX M HCCIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemeHHs ¢ Y4€TOM MOJTYYECHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHYECKUX PEAKIIVIX;

OCYILIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

NPEJIMETHBIE PE3YJIbTATHI

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS MPOTpaMMbl MO XMMHHM Ha YrJyOJEHHOM ypOBHE Ha
YPOBHE CpeAHero ooOiero oO0pa3oBaHMs BKIIOYAIOT creruduyeckue s ydeOHOro mpeamMera
«XUMUS» HAaydHbIC 3HAHHS, YMEHHS U CHOCOOBI JEWCTBUI 1O OCBOCHHIO, MHTEPIPETAUU WU
peoOpa3oBaHUIO 3HAHWHM, BUABI ACATEIBHOCTU IO TOJIYYECHHIO HOBOTO 3HAHUS M NPUMEHEHUIO
3HAHUW B Pa3NUYHBIX YUEOHBIX CHUTyallMsX, a TakKKe€ B PEATbHBIX KU3HEHHBIX CHUTYalHsX,
CBA3aHHBIX C XMMHUEU. B mporpamMme 1o XuMuu NpeIMETHbBIE pe3yIbTaThl IPEACTABICHBI 110 F0J1aM
U3Y4EHHUS.

11 KIIACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHHUA Kypca «O011as 1 Heopranudeckasi XuMHUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUI: O MaTepUATHLHOM EAMHCTBE MUpPA, 3aKOHOMEPHOCTSIX U
[MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE€ U 3HAYCHHH XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ ponu B OOECHeueHWH YCTOWYMBOTO pAa3BUTHUS, B pEHICHHH MPOOJIEeM SKOJIOTHYECKOH,
HHEPreTHYECKON U MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUANIOB,
HOBBIX HCTOYHHKOB OJHEPrHHM, B OOECIEUEHUH PAlMOHAIBHOTO MPHUPOJIOMNOIB30BAHUS, B
(GOpMHUPOBAHMHM MHUPOBO33PEHUS M OOIMIEH KyJIbTYphl YeENOBEKa, a TakkKe JKOJIOTHYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpere;

BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOPask BKJIFOYAET: OCHOBOIIOJIATAIOIINE IOHATHUS
— XMUMHYECKHI SJIEMEHT, aToM, AP0 aToma, M30TOIbI, JIEKTPOHHAs 00oouKka artoma, s-, p-, d-
aTOMHBIE OpPOWTAIIM, OCHOBHOE U BO30YKIEHHOE COCTOSHHS aToMa, THOpUIM3AIMS aTOMHBIX
opburtaneil, HMOH, MOJEKyJa, BaJEHTHOCTb, O3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMHUYECKass CBs3b (KOBaJeHTHAas, HWOHHAas, MeTaJUIMuecKas, BOJOPOAHAs), KPHCTAJUIMYECKas
pelETKa, XMMHMYECKasl pPEaklMs, PacTBOp, DJIEKTPOJHUTHI, HEDIEKTPOJUTHI, DIECKTPOJUTHYECKAs
JIUCCOLMaus, CTENEHb JUCCOLMALNMU, BOJOPOJHBIA MOKAa3aTedb, OKUCIUTEIb, BOCCTAHOBUTEIIb,
TEeIIOBOM 3(PPEeKT XUMHUYECKONW PpEaKIMH, CKOPOCTh XUMHUYECKOW PpEaKIuh, XHUMHYECKOEe
paBHOBECHE; TEOPUH U 3aKOHBI (TEOPHS FIEKTPOIUTUUYECKON AUCCOLUALINN, TEPUOJUUECKUNA 3aKOH
JA.N. Menneneea, 3aKOH COXpPAaHEHUs MacChl BELIECTB, 3aKOH COXPAaHEHUS U MpPEBpaIICHUs
SHEPruU MPU XUMUYECKUX PEAKIHIX, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMHH, MUPOBO33PECHUECKHUE 3HAHUS, JICKAIIHE B
OCHOBE IIOHMMAaHUs IPUYAHHOCTM M CUCTEMHOCTH XHMHYECKHX SBJICHUW; COBPEMEHHBIE
MPEJCTABICHUS O CTPOCHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAaJIMOJEKYJISPHOM
YPOBHAX; TMPEACTABICHUS O MEXaHU3MaX XHUMHYECKHX pEeaKUuid, TEePMOAUHAMUYECKUX U
KUHETHUYECKHUX 3aKOHOMEPHOCTSX HX MPOTEKAHUS, O XHUMHUYECKOM pPAaBHOBECHUM, PAcCTBOpax H
JTUCTIEPCHBIX CcHCTeMax; (DakTOJIOrMYecKre CBEIEHHS O CBOWCTBaX, COCTaBe, MOJIYYEHUH U



0€30IaCHOM HCIMOJIb30BAHUU BAXHEUIIMX HEOPraHMYECKUX BEIIECTB B OBITY M HPAKTUYECKOH
JESTEeIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMHUUECKOTO IMPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBJISATH XapaKTEpHbIC MPU3HAKH MOHATUH, YCTAaHABIMBATD UX
B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIINE OHATHUS IPU ONMCAHUHM HEOPTraHUYECKUX BEILECTB
U UX MPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHSI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJHUKY [UIS COCTaBIICHUS
(dhopMys BEIIeCTB U YpaBHCHUM XMMHYECKUX Peakiui, cucreMarndeckyro HomeHnkiarypy (IUPAC)
Y TPUBUAIbHBIE HA3BAHUSI OTIEJIbHBIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BAJCHTHOCTh M CTENCHb OKUCICHHUS XUMHUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BHMJ XUMHUYECKOW CBSA3M (KOBAJIEHTHas, MOHHAs, METAJUIMYECcKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKOM PEIIETKY KOHKPETHOTO BEIECTBA;

c(OpPMUPOBAHHOCTH YMEHUS O0OBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BUAa XUMHUYECKON
CBS3UM W THUIA KPUCTAUIMYECKON PEIIETKH, OOMEHHBIH W JOHOPHO-aKUENTOPHBIA MEXaHU3MBI
o0pa30oBaHMs KOBAJICHTHOU CBSI3H;

c(OpPMUPOBAHHOCTh YMEHHI: KIacCU(UIMPOBATh: HEOPTaHUYECKUE BEIIeCTBA IO HX
COCTaBy, XMMHYECKHE pPEaKIUU IO Pa3IUYHbIM IMpU3HAKaM (YHCIy U COCTaBy pearupyromux
BEIIECTB, TeIUIOBOMY d(dekry peaknun, H3MEHEHHUIO CTEIEHEH OKHUCICHUS DJIEMEHTOB,
00paTUMOCTH, YYacTHIO KaTajlu3aTopa M JpYyrue); CaMOCTOSTEIbHO BBIOMpPATh OCHOBAaHHS U
KpUTEPUH I KIIacCU(PUKALIUY U3Y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI nepuoaudeckoro 3akoHa J[. . Menaeneena
U IEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIYI0, 00BICHUTENbHYIO U IPOTHOCTUYECKYIO () YHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTEPU30BAThb AIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMHUYECKHUX 3JEMEHTOB IepBOro—4erBéproro nepuonoB Ilepuogmueckoit cucremsr JI.U.
MeneneeBa, UCIOIB3Ys MOHATUSA «IHEPIeTUUYECKUE YPOBHUY, «IHEPreTUYECKUE MTOAYPOBHU», «S-,
p-, d-aToMHBIC OpPOWTATH», «OCHOBHOE M BO30Y)KIEHHOE SHEPreTHUCCKHE COCTOSIHHS aToMay,
OOBSCHATh 3aKOHOMEPHOCTH HW3MEHEHMsI CBOWMCTB XMMMUECKHUX DJIEMEHTOB M UX COEJUHEHHH 10
nepuogaMm u rpynmnam I[lepuonnueckoi cucremsl J[. M. MeHneneeBa, BaJIeHTHbIE BO3MOYKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOEHHSI UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHUE CBOMCTBA
BELIECTB PAa3JIMYHbIX KJIacCOB, MOATBEPXkAATh CYIIECTBOBAHHE TI'€HETHMUECKON CBSI3U MEXKIY
HEOPTraHUYECKUMH BEIIECTBAMU C TTIOMOIIBIO YPABHEHH COOTBETCTBYIOIINX XUMHUECKUX PEaAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkiuii MOoCPEACTBOM COCTaBIEHHS JJIEKTPOHHOTO OallaHCa J3THX PEAaKIMi; peakiuid HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS MX MOJHBIX U COKpPAIIEHHBIX HOHHBIX YPaBHEHMI; peakluii THIPOIN3a;
peakuuii KoMIuiekcooOpa3zoBaHus (Ha MpUMepe T’HPOKCOKOMIUIEKCOB LIMHKA U aJIFOMUHHUS);

c(hOpPMUPOBAHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHX peaKInuid
C Y4YETOM HUX DHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHS CKOPOCTH XHUMHUYECKOU
peakuuu B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XUMHYECKOIrO
paBHOBECHsI TTO]T BIUSHUEM BHEIIHUX Bo3naelcTBuil (mpuunu Jle [larense);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUYECKHE PEAKIUH, JIEKAIIUe B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYUYEHHUsI CEPHON KUCIOThI, aMMHUaKa, OO HAYYHbIE MPUHITUTTBI XUMHUYECKIX
MIPOM3BO/JICTB; 11€I€CO00Pa3HOCTh MPUMEHEHHSI HEOPTaHUYECKUX BEIIECTB B MIPOMBIIIJICHHOCTH U B
OBITY C TOYKU 3pE€HUSI COOTHOLICHHS PUCK-TI0JIb34;

c(hOpPMHUPOBAHHOCTH BJIAJICHUS CHCTEMOM 3HaHHMI O METOJaX HAYYHOTrO MO3HAHUS SIBICHUN
MPUPOABI — HAOIIOeHHE, U3MEPEHUE, MOICTUPOBAHUE, SKCIIEPUMEHT (peanbHBIH U MBICICHHBIH ),



HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSTh 3TU 3HAHUS IIPU 3KCIEPUMEHTAIILHOM
WCCIIC/IOBAaHUH BEIECTB U JJIsI OOBSCHEHUS XUMHUYECKUX SIBICHUH, UMEIOIUX MECTO B MPHUPOJE,
IIPAKTUYECKON ACATEIbHOCTU YEJIOBEKA U B IIOBCEJHEBHON KU3HU;

C(OPMHUPOBAHHOCTb YMEHUS BBIABIATH B3aUMOCBS3b XMMHYECKMX 3HAHMM C MOHATUAMH U
MPEJCTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB il 00Jiee OCO3HAHHOTO TTOHUMAaHUS
MaTEpUaIbHOTO EJUHCTBA MUPA;

Cc(OPMHUPOBAHHOCTb YMEHHS MPOBOAUTH PACUEThI: C MCIOJIb30BAaHMEM IOHATHH «MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIIPHAS KOHILIEHTPALUA»; MACChl BElllecTBa WM 00bEMa rasa 1o
M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIIMU
BEIIECTB; TEIJIOBOTO 3((ekra peakuuu; 3Ha4eHUsI BOJOPOJHOIO MOKA3aTeNsl pacTBOPOB KUCIOT U
11eJI04Yel ¢ U3BECTHOM CTENEHbI0 AMCCOLMALNK; Macchl (00bEMa, KOJIMUYECTBA BELECTBA) MIPOAYKTa
peakuuu, €ciM OJHO M3 MCXOAHBIX BEILECTB JAAHO B BHJE PacTBOpPA C ONPEACIEHHOM MacCOBOU
J0JI€ll pacTBOPEHHOIO BEIIECTBA MM J1aHO B M30BITKE (MMEET MPUMECH); JI0JIM BbIXOJA MPOIYKTa
peakuuu; 00bEMHBIX OTHOILLIEHU ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSATENIHO IJJAHUPOBATh U IPOBOJUTH XUMHUYECKUHN
SKCHEPUMEHT (IIPOBEIECHUE peakluil MOHHOro oOMeHa, MOATBEP)KACHHE KadyeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEJCIICEHUE CPEllbl PacTBOPOB BELIECTB C IOMOIIbIO HMHAMKATOPOB,
W3yueHHE BIMSHUS pA3IUYHBIX (DAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKlWu, pelIeHHe
SKCHEpUMEHTAIbHBIX 3a4au 1o TemMam «Metamisl» U «Hemeramiel») ¢ coOnrofeHUEM MpaBuil
0e3omacHOro oOpaleHust ¢ BeleCTBaMU U J1ab0paTOpHbIM 000pYyAOBaHUEM, (GOPMYIUPOBAThH LIETb
MCCIICIOBAHMSI, TPEJICTABIATh B PA3IUYHON (OpPME pe3ysbTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U
OLIEHUBATbh UX JIOCTOBEPHOCTB;

c(OPMHUPOBAHHOCTh YMEHH: COOIO/IaTh MpaBUia IMOJb30BaHUA XMMUYECKOH Mocyaoil u
71a00paTOPHBIM 000PYIOBAaHUEM, OOpAIIEHUs C BEIECTBAMU B COOTBETCTBUHU C MHCTPYKLIMSIMHU IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XUMHUYECKUX OINBITOB, SKOJIOTUYECKH 11eJIeCO00pa3HOro MOBEACHUS B
OBITY U TPYAOBOM AESATEIbHOCTH B LIEISAX COXPAaHEHUS! CBOETO 3/10pOBbs, OKPYKAIOLIEH MPUPOIHOI
Cpelbl U JOCTHXKEHUS €€ yCTOMYMBOIO pa3BUTHUS, OCO3HABATh OMACHOCTh TOKCHYECKOIO JNEHCTBHS
Ha JKMBBIE OPraHU3MBbI OIPENEIEHHBIX HEOPraHMYECKHUX BEIIECTB, MOHHMMAas CMBICI IOKa3aTess
IJIK;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATh IEJCHANPABICHHBIA TOUCK XUMHUYECKON
nH(pOpMallMM B pa3IMYHbIX MCTOYHUKAX (Hay4yHass M YydyeOHO-Hay4Hasl JIMUTepaTypa, CpelcTBa
MaccoBoil uH(popmanuu, MHTepHeT M jApyrue), KpUTHYECKH aHAIU3UPOBaTh XHUMHYECKYIO
uHpopMaluio, rnepepadaTeiBaTh €€ M HUCIOJIb30BaTh B COOTBETCTBUM C IOCTaBICHHOW y4deOHOM
3aJla4eH.

TEMATHYECKOE IINIAHUPOBAHHUE
11 KJIACC

Ne HaumenoBanue  KouanuyecTBo yacos DJIEKTPOHHBIE




n/n  pasaesioB H TeM (undposbie)
KonTpoabubie IlpakTuueckue
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMHH
Ctpoenue aToma.
Ilepuonnueckuii
3aKOH U
11 [Iepnoanueckas 9
cucremMa
XUMHYECKHUX
sneMenToB . W.
Meneneena
Crpoenue
BEIIIECTBA.
1.2 11 1
MHuoroo6pasue
BEILECTB
13 XuMUYeCcKue 19 1 3
peakiuu
Htoro no pazneny 39
Pa3nea 2. Heopranuyeckasi xumusi
2.1 Hemerannsl 31 1 3
2.2 Mertanib 23 1 2
Hroro no pasneny 54
Paszpnen 3. Xumus v :Ku3Hb
Mertonbl
31 MO3HAHUS B 9
XAMHUHU. XUMHS U
KU3Hb
Hroro mo paszneny 9
OBIIEE
KOJIMYECTBO YACOB 102 4 8
1O ITPOI'PAMME

ITOYPOYHOE IINTAHUPOBAHUE

11 KUIIACC




KoanuecTBo 4acoB

KoHuTtpoJsb
HbIE
padoThI

Tema ypoka Bcee
ro

IIpakTHyec
KHe
padoTshI

JJIeKTPOHHBbIE HU(PPOBHIE
oOpa3oBaTejibHbIE

pecypchl

Atom. CocraB
aTOMHBIX SIJIEP.
XUMHYeCKH#
asieMeHT. M30TombI

Ctpoenue
3JICKTPOHHBIX
000JI0YEK aTOMOB,
KBAaHTOBBIC YHCIa

Knaccudukanms
XUMHYECKHUX
3JIEMEHTOB (s-, p-, d-
, f-omemenThI)
Pacnipenenenue
3JICKTPOHOB I10
ATOMHBIM
opouTasaM

DIIEKTPOHHBIE
KOH(pUrypanuu
aTOMOB JJIEMEHTOB B
OCHOBHOM H
BO30YXIEHHOM
COCTOSIHUH

ONEKTPOHHBIE
KOH(pUTypanuu

HOHOB. 1
DNeKTpOOTpULIATEND

HOCTh

Ilepuoanueckui
3aKOH U
Ilepronnueckas
cucrtema
XUMHUYECKHUX
anemenToB /l. U.
Menneneena, CBI3b
C COBPEMEHHOM
TEOPUEH CTPOCHUS
aTOMOB




3aKOHOMEPHOCTH
M3MEHEHHUS CBOICTB
XUMHYECKHUX
3JIEMEHTOB U
00pazyeMbIX UMHU
MPOCTHIX U
CJIOKHBIX BEIIECTB
0 TPYIIaM U
nepuogam

10

Cucremarusais u
000011IeHrEe 3HAHNI
10 TEME

Bunbl xumnyeckoi
cBsA3U. MexaHu3Mbl
o0OpazoBaHus
KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b.
MeKMONEeKyIIsIpHbIE
B3aMMOJEICTBUSA

11

12

13

14

Banenrnocts n
BaJICHTHBIC
BO3MOKHOCTH
atoMoB. CBS3b
JJIEKTPOHHOU
CTPYKTYpPbI MOJIEKYJ
¢ uX
T€OMETPUUECKUM
CTPOEHHUEM

[IpencraBnenus o
KOMILJIEKCHBIX
COETMHEHUSIX
COCTaB U
HOMEHKJIAaTypa

BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
cTpoeHus. Tumsl
KPUCTAJUTHYECKUX
PEIIETOK U CBOWCTBA
BEILIECTB

ITonsarue o
JIACTIEPCHBIX




15

16

17

18

19

20

CHCTEMax.
IIpencrapienue o
KOJUTOM JHBIX
pacTBopax

Hctunnbie
pacTBOPBL:
HACBILCHHBIE U
HEHACBILICHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

CriocoOBbl
BBIPOKCHHS
KOHIICHTpaIluu
pPacTBOPOB
Pemenne 3amau ¢
HCIOJIb30BaHUEM
MMOHATHH ""MaccoBas
oJIA
PacTBOPEHHOTO
BeriecTna',
"MoJsIpHast
KOHIIEeHTpanus"
Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHUYECKHUX
BEICCTB

Cucremaruzauus u
000011IeH1E 3HAHUI
[0 TEME

KonTponbHas
paboTta o Temam
"CtpoeHue aToMma.
Ilepuoauueckui
3aKOH U
Ilepnonnueckas
cucrtema
XUMHUYECKHIX
anemenToB /l. U.
Menpeneena',
"Ctpoenue
BELIECTBA.
Mmuoroo6pasue

https://chemege.ru/zadachi-
na-rastvorimost/

https://chemege.ru/kristallo
gidraty/



https://chemege.ru/zadachi-na-rastvorimost/
https://chemege.ru/zadachi-na-rastvorimost/
https://chemege.ru/kristallogidraty/
https://chemege.ru/kristallogidraty/

BelecTs"

21

Knaccudukanus
XUMHYECKHX
peakuuii B
HEOPraHUYECKOU 1
OpraHUYeCKOU
XUMHH. 3aKOH
COXpaHEHMSI MACChI
BEIIECTB; 3aKOH
COXpaHEHUs U
MIpeBpallCHUS
SHEPTUH MPU
XUMHYECKHX
peaKIusax

22

TemnoBele 3¢ hexToI
XUMHUUYECKUX
peaKuHnii.
TepMmoxumMuueckue
YpaBHEHUSA

23

Breraucnenus mo
YpaBHEHUSIM
XUMHYECKHX
peakuuii u
TEPMOXUMHUYECKUM
YpaBHEHUSIM

24

25

CxopocTh
XUMHYECKON
peakuu, e€
3aBHCHUMOCTH OT
Pa3INYHbIX
¢axTopos. Katanus
U KaTaJu3aTopbl

T'oMoreHHbie 1

reTepOreHHbIE
peaxiuu

26

[TpakTnueckas
paborta Ne 1 mo Teme
"Bnusaue
pa3IUYHBIX
¢dakTopoB Ha
CKOPOCTb
XUMHYECKON




peakuun"

27

OO6parumsie u
HeoOpaTuMble

peaKuuu. 1
XumMudeckoe

paBHOBecHE

28

29

30

31

32

IIpakTrueckas
paborta Ne 2 o Teme
"Biusiaue
Ppa3InYHBIX
(dbakTOpOoB Ha
MOJIO’KEHUE
XUMHUYECKOTO
paBHOBecuA"

DIEeKTPOTUTHIECKAS
JUCCOLIAAITHS.
CunpHbIe U criabbie
SIEKTPOJIHTHI.
Crenenn
JTUCCOLIAAITIT

HNonnoe

MIPOU3BEICHUE

Bozbl. Cpena

BOJHBIX PaCTBOPOB. 1
Bonxoponnsrit

nokazatenb (pH)

pacTtBopa

I'upponus comnen.

Peaxiun,

MPOTEKAIOIINE B 1
pacTBopax

AIIEKTPOJIUTOB

IIpaxTrueckas
pabota Ne 3 o Teme
"Xumuueckue
peakuuu B
pacTBopax
3IIEKTPOIUTOB"

33

OKHUCIIUTENLHO-
BOCCTAHOBUTEILHBIE
peakuu.
Baxxneimme




OKHCIINTCIIN U
BOCCTaHOBHUTCIIU

34

Meron
AIIEKTPOHHOTO
(271€KTOHHO-
MOHHOTO) OajaHca

35

36

37

DIIEKTPOIHN3
pacTBOpPOB U 1
pacIiaBoB BEIIECTB

Penrtenue 3amau
Pa3IMYHBIX THUIIOB

Pemenue 3amau
Pa3JIMYHBIX TUIIOB

38

Cucremaruzanuus U
000011IeH1E 3HAHU I

10 TEME 1
"XuMHu4ecKkue

peakun"

39

Kontponbnas
pabora o Teme
"Xumuueckue
peakun"

40

ITonoxenue
HEMETAJJIOB B
Ilepronnueckon
CHCTEME
XUMHYECKHUX
snemenToB /1. U.
MenpeneeBa u 1
0COOEHHOCTHU
CTPOCHHUSI X
aTOMOB.
duznueckue
CBOMCTBa
HEMETAJIJIOB

41

Amnnorponust
HEMeTaJuIoB (Ha
npuMepe
KHCJIOPO/Ia, CEpHI,
docdopa u
yriaepona)

42

Bonopon: 1




43

44

45

MOJTyYCHHE,
buzndeckue u
XHUMHUYECKHE
cBoiicTBa. ['mapuasl

l'anorenst:
HAXO0XJICHUE B
pUpOJIe, CIIOCOOBI
MOJTy4eHUs,
buzndeckue u
XUMHUYECKHE
CBOICTBA

["aJI0reHOBOIOPOIBI.
Baxkueimme
KHCJIOPOJICOACPIKAII]
1€ COeIUHEHHUS
rajlorcHOB

JlaGopaTopHbie 1
MIPOMBIIIJICHHbBIE
CIocoObI TOMyYeHUs
raJIOTEHOB.
[IpumeHenne
TaJIOTEHOB U KX
COeTMHEHNN

46

IIpaxTrueckas
pabota Ne 4.
Pemenue
HKCTIEPUMEHTAIIbHBI
X 3aja4 10 TeMe
"T"anorensr”

47

48

Kucnopon:
1abopaTopHbIE U
NIPOMBIIIJICHHBIE
CIoco0bI
HOJy4EHus,
dusnueckue u
XUMHUYECKHE
cBoiicTBa. O30H.
IIpumeHeHne
KHCJIOpOJia ¥ 030HA

OKcuael U
MEPOKCHU/TBI

49

Pemenue 3agau




Pa3JINIHBbIX TUIIOB

50

Cepa: HaxOXJIeHHE
B IIPUPOJIC, CIIOCOOBI
MOJTyYeHUS,
dusnveckue u
XUMHYECKHUE
CBOICTBA

51

52

53

CepoBogopo,
CynbhUIBI
Kucnoponconepxa
1€ COeIMHEHUS
cepbl. OcobeHHOCTH
CBOMCTB CEPHOM
KHCITOTHI

[IpakTuueckas
pabota Ne 5.
Pemenue
AKCIIEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
"Cepa u eé
coenuHeHus"

54

A30T: HaXO0XKICHUE
B MIPUPO/IE, CIIOCOOBI
MOJTYYCHHUS,
¢buznueckue u
XUMHYECKHE
CBOIiCTBa. AMMHAK,
HUTPUIBI

55

Kucnoponconepxa
A€ COCAUHECHUS
azora. OcoOeHHOCTH
CBOMCTB a30THOM
KUCIIOTHI

56

IIpumenenune a3ora
U €r0 COSIMHEHUIA.
A3OTHBIE
ynoopeHus

57

docdop:
HAaXO0X/ICHHE B
IPHUPOJIE, CIIOCOOBI
HOJTy4eHHS,
duznueckue u




XUMHUYECKUE
cBoiicTBa. Dochuasl
u ¢pochun

58

Oxkcunst pocdopa,
docdopcoaepxarm
e kuciotsl. Conu
dbochopHoi
KHCJIOTBI

59

IIpumenenue
docdopa u ero
COCTUHEHUN.
dochopHbie
ynoopeHus

60

61

IIpakTrueckas
pabota Ne 6.
Pemenne
3KCHEPUMEHTAJIbHBI
X 3aJ1a4 10 TeMe
"A3zot u pochop u
WX COeIMHEHUS"
Yrnepon:
HaXO0X/ICHUE B
NpUpPOJE,
aJUIOTPOIIHbIE
MoauUKAIIH;
¢buznueckue u
XUMUYECKHE
CBOMCTBA,
MIPUMEHEHUE

62

Oxkcup yrnepona(1l),
OKCH]T
yraepona(lVv),
yroJibHasi KUCIIOTa
eé comu

63

64

Pemenue 3agau
pa3IMYHBIX THUIIOB
Kpemuuii:
HaXO0XX/JICHHE B
PUPOJIE, CIIOCOOBI
MOJTy4EeHUs,
¢buznueckue u
XUMHYECKHE




CBOMCTBA

65

Oxkcun
kpemHuA(1V),
KpeMHUEBas
KHCJI0Ta, CUJIMKAThI

66

[Ipumenenue
KpPEMHHUSA U €TI0
COCIUHCHMI.
CrexJ1o, ero
HOqueHHe, BHUIbI
CTEKJIa

67

68

69

70

71

Pemenue 3amau
pa3JII/I‘~IHI>IX TUIIOB

CucreMaruzaiys u
000011IeH1E 3HAHUI
10 TEME
"Hemeramisr"

KonTponbhas
pabota 1o Teme
"Hemeranmnsr"

AHanu3
pE3yJIbTaTOB
KOHTPOJIBHOU
paboThl, KOPPEKIIHS
OLIMOO0K

ITonoxenue
METaJJIOB B
Ilepuoauueckoit
CHCTEME
XHUMUYECKHX
3JIEMEHTOB.
OcobeHHOCTH
CTPOCHUS
AJIEKTPOHHBIX
000JI04EK aTOMOB
METaJIoB

72

OO6mue puznueckue
CBOICTBa METAJLJIOB.
IIpumeneHne
METAJIJIOB B OBITY H
TEXHHKE

73

CruraBbl METAIIOB.




Koppo3us metanios

74

75

76

Pemenue 3amau
pa3JII/I‘-IHBIX TUIIOB

DNEKTPOXUMHUYECKH
W psill HanpsHKEHU M
MeTaisioB. O6mue
CIO0COOBI IOJTyYEHUS
METaJUIOB

Oomas
XapaKTepPUCTHKA
MeTaiuioB [A-
TPYIITIBI
Ilepronnueckon
CHCTEMBI
XHUMUYECKHX
aneMeHToB. Hatpuii
1 KaJIui:
MOJIyYEeHHE,
buznveckue u
XHUMUYECKHE
CBOMCTBA,
MIPUMEHEHUE
MPOCTHIX BEIIECTB U
WX COCIUHEHUMN

77

Oomas
XapaKTepUCTUKA
MetaiuioB I1A-
TPYIITIBI
Ilepuoauueckoit
CHCTEMBI
XUMHYECKHUX
3JIEMEHTOB. Maruui
U KaJIbIIUH:
MOJTy4YEHHE,
buznueckue u
XUMHYCCKHE
CBOICTBA,
MIPUMEHEHUE
MPOCTBIX BEUIECTB U
HUX COSIMHEHUN

78

KécTtkocTh BOJBI U
CHOCOOEI €€




yCTpaHEHHs

79

AmoMuHMI:
MOJIy4eHHE,
dusnueckue u
XHUMUYCCKHEC
CBOMCTBA,
MIPUMEHEHHUE

80

81

AmdorepHbie
CBOMCTBA OKCHA U
TUAPOKCHIA
ATFOMHUHUS,
TUAPOKCOKOMILUIEKC
bl AJTIOMHUHUS, HX
MIPUMEHEHHUE

Pemenne 3amau
Pa3JIMYHBIX TUIIOB

82

IIpakTrueckas
pabota Ne 7.
Pemenne
AKCIIEPUMEHTAIIbHBI
X 3a1a4 110 TEME
"MeTannsl TI1aBHBIX

noarpynn”

83

84

85

Ob6mmas
XapaKTEePUCTHKA
METAaJIJIOB
MOOOYHBIX
noarpynn (b-rpymm)
Ilepuoauueckoit
CHCTEMBI
XUMHUYECKHX
DIIEMEHTOB

dusznueckue u
XUMHUYECKHE
CBOMCTBA XpOMa 1
€ro COeIUHEHNH, NX
MIPUMEHEHNE

Baxneiimue
COCIUHCHMUS
Maprasua.
Ilepmanranar
KaJlns, ero

-




OKHCJIUTEIILHBIE
CBOMCTBA

86

87

88

89

duznueckue n
XUMHYECKHE
CBOMCTBA XKele3a U
€ro COSTUHEHUN.
[Tonyuenue u
MIPUMEHEHHUE
CIIJIaBOB JKeje3a

duznueckue u
XUMHYECKHE
CBOMCTBA MEIU U €€
COE€IUHEHUH, NX
MIPUMEHEHHUE

®dusnueckue u
XUMHUYECKHE
CBOICTBA LINHKA U
€ro COCUHEHMM, X
IIPUMEHEHHUE.
I'mapoxcokomIuiekce
bl [INHKA

[Ipaktrueckas
pabota Ne 8.
Pemenue
AKCTIEPUMEHTAIIbHBI
X 3a/a4 10 TeMe
"MeTtasib
MOOOYHBIX

noarpynn”

90

91

92

93

Pemenue 3agau
paSHHqHLIX THUIIOB

O06o06mIeH e U
CHCTEeMaTH3aIus
M3YYEHHOTO
MaTepuaa 1o Teme
"MeTamnsr"

KoHnTponbnas
pabota no Teme
"Metamis"

Anamus

pe3ynbTaToOB
KOHTPOJIBHON




paboThI, KOPPEKIIUs
omnboK

94

95

Ponp xumun B
oOecrneueHnn
YCTOMYUBOIO
pa3BUTHS
YeJI0BEeYESCTBA.
[ToHsiTHE O HAYYHBIX
MeToJ1ax
HCCIICAOBAHUS
BCIICCTB

Hayunslie
IIPUHLIMAIIBI
OpraHu3anuu
XUMHYECKOIO
IIPOU3BO/ICTBA.
[IpomplineHHbIE
CIOCOOBI IOJTyYEHUS
BaXHEMIINX
BELICCTB

96

XUMHYECKOE
3arpsi3HEHUE
OKpYKaroleun
Cpenbl U ero
MOCJIE/ICTBUS

97

XuMUs 1 310pOBbE
YyeJioBeKa.
JlekapcTBeHHBIE
CpeacTBa

98

Xnmug iaiy. Poab
XVMHH B
obecrneueHN
MMUIIEBON
0e30ImacHOCTH

99

KocMmeTnueckue n
naphroMepHbIe
cpenctsa. beiToBas
XUMUS

100

XuMus B
CTPOUTEIHCTBE.
Baxxneimme
CTPOMUTEIbHBIE U




KOHCTPYKIIMOHHBIC
MaTc€pHralibl

101

XuMus B CETBCKOM
XO3SIICTBE.
Opranuueckue u
MUHEpaJIbHbIC
yao00peHus

102

Cucremarusais u
00001IeHrE 3HAHNI
10 TEME

OBIIEE KOJMYECTBO
YACOB I10
[TPOTPAMME

102




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

Xumus, 11 xknace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; oz
penakuueit Jlyauna B.B., O6miecTBo ¢ orpaHuueHHON OTBETCTBEHHOCTHIO «JIPODA»;

AknmonepHoe obmectBo «M3natenbcTBO «IIpocBerieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



