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MNOACHUTEJIbHAS 3AIINCKA

[IporpaMmMa mo XMMHU Ha ypOBHE CpefHero olmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoii deneparmy,
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS (enepalibHON 00pa30BaTeIbHONW IMPOTrPAMMEI  CPEIHETO
obmero oo6pazoanus (POII COO), mnpencraBneHHbIX B DeaepanbHOM TOCYJapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom Konnenmwm mnpenogaBaHus y4eOHOTO mpeameTa
«Xumusi» B oOpa3oBaTellbHbIX opranuzanusx Poccuiickoit denepanuu, peanus3yrolmux OCHOBHBIC
oOpa3oBaTeNibHble MPOTPAMMBI, U OCHOBHBIX MOJIOKeHHIH «CTpaTeruu pa3BUTHS BOCHUTAHUS B
Poccuiickoit ®enepanuu Ha nepuon 10 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAX0/J0B K pa3paboTke MporpamMmbl 10 XUMHUU, K ONpPEAEICHUIO 00IIel cTpaTeruu
00y4eHHsl, BOCOUTaHUS U Pa3BUTHs OOydyarOUIUXCA CPEACTBAMU YUEOHOro mpeamera «XuMHUs» I
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBHJIM KoHUeNTyaibHble mnojoxenus PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH IIeNied, COoAepKaHMs, Pe3yJlbTaTOB OOydeHHs U TpeOOBaHUIl K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

Xumuueckoe — oOpa3oBaHHe,  IOJIy4aeMo€  BBITYCKHHKAaMH  00IIe00pa3oBaTeIbHOM
OpraHM3aluy, SBJISETCS HEOThEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIYXHUT 3aBEpLIAOIIUM
JTAriOM peaju3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpOBHE KJIFOYEBBIX IIEHHOCTEH, MPUCYILIUX
[EJIOCTHOW CHCTEME XHMHMYECKOTO oOpa3oBaHMs. OTH IEHHOCTH KAacaloTcs MO3HAHUS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MHPOBO33PEHHSI U OOIIEH KyJIbTYPHI YEIOBEKa, a TAKXKe SKOJIOTUYECKH
000CHOBAaHHOTO OTHOUIEHHSI K CBOEMY 3/I0pOBbIO M IPUPOJIHON cpezae. Peanmusyercss xumuueckoe
oOpa3oBaHue OOydYalOIIMXCS Ha YPOBHE CpeIHEero oOIero odpa3oBaHUs CpeACTBAMH y4eOHOTO
npeaMera «XHUMH», COIEPKaHUE U MOCTPOCHHUE KOTOPOTO ONpPEAEIEHBl B IIPOrpaMMeE IO XUMUH C
yu€ToM crenu(puKU HAyKH XUMHH, €€ 3Hau€HUs B MO3HAHUU MPUPOJBl U B MaTepUATbHON >KU3HU
oOmiecTBa, a TakXke C y4€ToM OOMMX Ieleld U NPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero ob1ero oopazoBanus B Poccuiickoit @enepanuu.

XUMHS KakK 3JEMEHT CHUCTeMbl €CTECTBEHHBIX HayK MIpaeT OCOOYI0 pOJib B COBPEMEHHOMU
LIUBUJIM3ALMH, B CO3JJaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(dbopMUpOBaHKE PALIMOHATBLHOTO HAYYHOI'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOIO MpEACTaBIEeHUs 00
OKpY’KaloIlleM MHUpE KaK O €IMHCTBE MPUPOJAbI M 4YeIOBeKa, KOTOpoe (OpMHpYETCs B XUMHM Ha
OCHOBE ITOHMMAHHs BELLIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U MEKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMHU 001aCTIMU MPUMEHEHHUS.

TecHO B3aMMOJEMCTBYSl C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs cTaja HEOThEeMJIEMOM
YaCThl0 MHPOBOH KYJbTYpPbI, HEOOXOAMMBIM YCIOBHEM YCIIEIIHOTO TPyZa U *KHU3HH KaKIO0ro 4jeHa
obmectBa. CoBpeMeHHass XHMMHS Kak Hayka CoO3HMJaTeNbHas, KaK Hayka BBICOKMX TEXHOJIOTHM
HaIpaBJieHa Ha pelIeHHe ITI00aJbHBIX MPoOJeM YCTOMUMBOIO Pa3BUTHS YEIOBEUECTBA — ChIPbEBOMH,
HHEPreTUUECKOH, MUIEBOM, IKOJIOIMYECKO 0€30aCHOCTH U OXPaHbI 310POBBS.

B coorBercTBMM ¢ OOmMMH WENIMH W TPUHLIUIAMU CpelHEro oOmero ooOpa3oBaHus
conepxanue npeaMera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb H3Y4EHHUS) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJbTYpPHYIO MOJArOTOBKY OOYyYaloOlIUXCs, HEOOXOAUMYIO UM JUIf
BBIPAa0OTKM MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEIIHOTO BKIIOUEHUS B JKU3Hb COLIMYMA,
NPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMTOCPEJICTBEHHO C XUMHUEH.

CocraBisiomuMu npeamera « XUMUs» SBIIOTCSA 0a30Bble Kypehl — «OpraHuyeckasi XUMUs» U
«OO0mias 1 HeopraHuyeckas XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUs KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHWK MO HEOPTraHWYECKON XUMHH (C BKIIOUYCHHEM 3HAHUU W3
oOmield XuMuM) U opraHnyeckord xumuu. GopMHUpOBaHHE JAHHON CHUCTEMBl 3HAHWW MPH U3YYCHUU



npeaMeTa 00ecCIeuynBaeT BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000paswisi BEIIECTB HA OCHOBE
00IIMX TIOHSITHH, 3aKOHOB ¥ TEOPUH XUMUH.

Crpykrypa conmepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XuMHs» cHOPMUPOBAHA B MpOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0Ja K H3YYCHHUIO
yueOHOro Mmarepuasia W OO0yCJIOBIIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
OnpefeiEHHBIX TEOPETUYECKUX YpoBHAX. Tak, B Kypce OpraHWYecKOM XHMHHM BelIecTBa
paccMaTpUBAIOTCS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOCHHS OpPraHMYEeCKUX COCAMHEHUH, a TaKxkKe
HA YPOBHE CTEPEOXUMUYECKUX U AJIEKTPOHHBIX MPEJCTABICHUI O CTPOSHUH BeliecTB. CBeneHus 00
M3y4aeMbIX B KypCe BEIECTBAX [JAIOTCSI B Pa3BUTUU — OT YIVIEBOJAOPOJIOB [0 CJIOXKHBIX
OMOJIOTHYECKH AaKTUBHBIX COeAMHEHUH. B Kypce opraHmdeckoldl XWUMHUU [OJIy4alOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O 00IEro 00pa3oBaHus MEpBOHAYAIbHBIC MPEICTABICHUS O
XUMHUYECKON CBsI3U, KIACCU(UKANMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWMCTB BEIIECTB OT
WX CTPOEHUS, 0 XUMUUYECKOU PEaKIIUH.

[Ton HOBBIM YIJIOM 3peHHs B TMpeaMere «XuMus» 0a30BOr0 YpOBHS pacCMaTpUBAETCS
W3YYCHHBIII Ha YpPOBHE OCHOBHOTO oOOmIero oOpa3oBaHMsI TEOPETUYECKUH MaTepuan H
(aKkTOJIOTUUYECKHE CBEACHHUS O BEIIECTBAaX M XUMHYECKOM peakiuu. Tak, B 4acCTHOCTH, B Kypce
«O0mias ¥ HeopraHWYecKas XHMHs» OOYJaroIIMMCS TPEIOCTABISETCS BO3MOXHOCTH OCO3HATh
3HaYEHHE MEPUOAMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTMYECKUX MO3UIUM, TIy0xKe
MOHSTh UCTOPUUYECKOE M3MEHEeHUe (DYHKIUN ATOro 3aKOHa — OT 00o0maroeil 10 00bsACHSomEeNH U
MPOTHO3UPYIOLLEH.

Enunas cucrema 3HaHUMM O Ba)KHEHIIMX BEILIECTBAaX, UX COCTaBE, CTPOCHHUH, CBOWCTBAaX M
MPUMEHEHUHU, a TaKXKE O XUMHUYECKUX PEaKIMsIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JononHsercs B kKypcax 10 w11  kjaccoB 3leMEHTaMH  COJAEpXkKaHUS, HUMEIOIIUMHU
KYJIbTYPOJIOTHYECKUA U TMPUKIATHON XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMOHHWMAHHIO
B3aUMOCBSI3M XUMHUU C APYTUMH HayKaMH, paCKpBIBAIOT €€ pOJib B MTO3HABATEILHON M TIPAKTUYECKOM
NESITENIbHOCTH YelIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 00JIACTH
TEOPUU M TPAKTHUUECKUX TMPHIOKEHUNW XWUMHUHU, TOMOTAIOT BBIMTYCKHUKY OpPHUEHTHUPOBATHCS B
0O0I1IeCTBEHHO U TUYHOCTHO 3HAUYUMBIX MPOOJIEMax, CBI3aHHBIX C XUMHUEH, KPUTUUECKU OCMBICIIUBATh
uHQOpMaIIMI0O W TPUMEHATH €€ MJis TOMOJIHEHHWsS] 3HAaHWM, pEIICHUS WHTEIUIEKTYalbHbIX W
DKCIIEPUMEHTAJbHBIX HCCIEIOBATENIbCKUX 3a7ady. B 1enmoMm conepikaHue y4eOHOro mpeameTa
«XuMHS» JAHHOTO YpPOBHS W3Y4YEHHs] OPHUEHTHPOBAaHO Ha (OPMHUPOBAHHME Y OOYUAIOIIUXCS
MHPOBO33PEHUYECKOW OCHOBBI JUIsI TOHUMaHUA (PUIOCOMCKUX HACH, TaKWX KakK: MaTepHaTbHOE
€IMHCTBO HEOPTraHWYECKOTO W OPraHMYECKOTO MHpPa, OOYCIOBJICHHOCTH CBOWCTB BEIIECTB HX
COCTaBOM U CTPOECHHMEM, IMO3HABAEMOCTb IMPUPOJHBIX SBICHUN MYTEM SKCIEPUMEHTA M pPEUICHUs
MPOTUBOPEUNII MEXKIy HOBBIMU (DaKTaMH M TEOPETUYECKHMH TMPEANMOCHUIKAMHU, OCO3HAHUE DPOJHU
XUMHUHM B PEIIEHUU SKOJOTHYECKUX MpoOsieM, a Takke MpobiieM cOepekeHUs IHEPreTHYECKUX
PECYPCOB, CHIPbS, CO3/IAHUS HOBBIX TEXHOJIOTHI U MaTePUAJIOB.

B mnane pemieHus 3aad BOCIUTAHUS, PA3BUTHUS U COIUATM3AINH OOYYAIOIIUXCS MPUHSITHIC
IporpaMMoil MO XUMHUH TOJXOJbl K ONPENEJICHUI0 COJIEpXKaHUs M TOCTPOEHUs MpeaMera
pelycMaTpuBalOT (OPMUPOBAHHWE YHUBEPCAIBHBIX Y4YeOHBIX MACHCTBUN, HMMEIOIIUX 0a30BOE
3HAYEHHE IS PA3TMYHBIX BUOB JEATEILHOCTH: PEIICHUs MPOOJIeM, TTOMCKA, aHaTu3a U 00pabOTKH
uH(poOpMali, HEOOXONMMBIX MJIsi MPUOOpPETeHHs] OMNbITa MPAKTHUECKOH M HCCIIEeI0BAaTEIbCKOMN
JIeATEeTbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTuke npenonaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, TaK W Ha
YpOBHE CpeHero oOuiero oopa3oBaHusl, IPU ONPEAETICHUH COAePKATENbHON XapaKTepUCTUKHU LIeTei
M3YYEHHUs [IpelMeTa HampaBiIeHUEM IE€PBOCTENICHHON 3HAYMMOCTH TPAJAWLMOHHO MpU3HAETCA
dbopMUpPOBaHHE OCHOB XWUMHUYECKOW HAayKd Kak oOO0JacTH COBPEMEHHOTO eCTECTBO3HAHMS,
MPaKTUYECKOW JEATETbHOCTH 4YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHpPOBOM KyinbTyphl. C



METOAMYECKONH TOYKU 3PEHHs] TAKOW MOJIXOJ K ONpPENEICHUI0 LelNel W3yd4eHUs MpeaMera sBIseTcs
BIIOJIHE OTPaBJaHHBIM.

CornacHO JaHHOM TOYKE 3pEeHMs] TJIABHBIMHM IEJIAIMHU HM3y4eHHUs IpeaMera «XuMus» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBRsITOTCS:

e (QopmupoBaHHME CHCTEMbl XHMHUYECKUX 3HAaHMH KaK BaKHEWIIEH cocCTaBIisOmIEeH
€CTeCTBEHHO-HAYYHOW KAapTHHBI MHpa, B OCHOBE KOTOpPOW JIEKaT KIIIOUEBBIC MOHATHUS,
dbyHIaMeHTallbHbIE 3aKOHbI W TEOPUUM XUMHUH, OCBOCHHUE s3blKa HAyKH, YCBOCHHE U
NOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOHIEHHH MHPOBO33PEHYECKOIO0  XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS M CTAHOBJICHUS;

e (QopmupoBaHuE U pa3BUTUE MPEICTABICHUM O HAyYHBIX METOJaX IO3HAHMS BEIIECTB U
XUMHUYECKHX PEaKIid, HEOOXOAUMBIX Ul MPUOOPETEHNUS YMEHHUI OPUEHTHPOBATHCS B MHUPE
BEIIECTB M XHWMHUYECKUX SIBJICHUH, HWMEIOIMIMX MECTO B NPUPOAE, B MPAKTHUYECKOU H
MOBCE/IHEBHOM JKU3HH,

® Dpa3BUTHE YMEHHUH U CIIOCOOOB JEATEIHHOCTH, CBA3aHHBIX C HAONIOIEHHEM U OOBSICHEHHEM
XUMHYECKOTO DJKCIEepUMEHTa, COOJIofeHHeM mpaBui Oe3omacHoro oOpailieHus ¢
BEIIIECTBAMH.

Hapsny ¢ atumMm, copepkaTenpHas XapaKTepPHCTHKA IIeJIe W 3afad M3y4YeHHs HpeaMera B
nporpaMMe M0 XMMHUHU yYTOYHEHAa M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH NPHUOPUTETAMHU B
cucteme cpeaHero obmiero oopasoBanus. CerofHs B MpemnojaBaHUM XUMUU B OONbIIEH CTENEeHU
OTIaéTCs MPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COAep)KaHUsd OOY4YeHHs, OPMEeHTHPOBAHHON Ha
MOJIFOTOBKY BBIMYCKHHKA 00111€00pa30BaTeIbHON OpraHu3alliy, BaIeiolero He HabopoM 3HaHUiL, a
(GYHKIMOHATIBHON TPAMOTHOCTBIO, TO €CTh CIOCOOAMH ¥ YMEHHUSMU aKTUBHOTO TMOJIy4EHHsI 3HAHUN U
MPUMEHEHHUS UX B PEAIbHOM JKU3HH TSl PEIICHUS MTPAKTUYECKHX 3a7ad.

B cBs13u ¢ 3TMM npu M3ydeHUH IpeaMeTa «XUMHS» JOMUHUpYOIee 3HaueHHe npruoOpeTaroT
TaKue MeJH U 337a49M, KaK:

ajanTanus OOydJaroOMMXCsl K YCIIOBHSIM JUHAMUYHO pPa3BHBAIOIIETOCS MHUPA, (GOPMHPOBAHUE
UHTEJUIEKTYaJbHO pPa3BUTONW  JMYHOCTH, TOTOBOM K €amMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHECHHUEM;

dbopMupoBaHHE y OOYYAIOIIUXCS KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMITETEHIIMI), MMEIOIIIX
YHHUBEpCAJIbHOE 3HAYEHHWE JUId PA3JIMUYHBIX BUAOB JEATEIBHOCTH: PpEIIeHUs IpoOiieM, IOHUCKa,
aHanmu3a M 00paboTKM HH(OpMAIUM, HEOOXOAWMBIX JAJs NPUOOPETEHHS OMNbITa ESTEIbHOCTH,
KOTOpas 3aHMMaeT Ba)XHOE MECTO B IIO3HAHWM XHMHH, a TakXKe /IS OIEHKA C TIO3UIHHA
IKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIIECCOB HAa OPTaHU3M
YeJI0BEKa U MPUPOJIHYIO CPENy;

pa3BUTHE [103HABATEIbHBIX MHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
0o0y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITENIbHO MNpPHOOpeTaTh HOBBIE 3HAHUS 1O XHUMHUU B
COOTBETCTBUHM C JKU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJNB30BaTh COBPEMEHHbIE WH(OPMAIMOHHBIC
TEXHOJIOTUM JJIs1 TIOMCKAa M aHaju3a y4yeOHOW M Hay4yHO-TOMYJSpHON MH(POPMALUU XUMHUYECKOTO
COJICpXKAHUS;

dbopMHpOBaHHWE W Pa3BUTHE y OOYYAFOIIUXCS ACCOIMATUBHOTO M JIOTMYECKOTO MBINUICHUS,
HaOIIOaTEIPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IpU IJIAHUPOBAHUM U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y O0yJaromuXxcs YOk IEHHOCTH B T'YMaHUCTUYECKOM HANPaBIEHHOCTH XUMHH, €€
B)XHOH POJIHM B PEILICHUH TTI00AIBHBIX MPO0JIeM PallMOHAIBHOTO MPUPOIOTIONB30BAHUS, TOTIOTHEHHS
SHEPreTUYECKUX PECYpPCOB M COXpPAaHEHHUs IMPHUPOJHOIO PaBHOBECHUS, OCO3HAHHS HEOOXOIMMOCTHU
OepeXHOr0 OTHOILIEHUS K TMPUPOAE M CBOEMY 3J0POBBIO, a TaKXke MPUOOpPETEHHUsS OIbITa
WCIIOJIb30BaHUS TIOTYYCHHBIX 3HAHUN JIJISl IPUHATHS TPAMOTHBIX PEIICHUH B CHTYaIUSIX, CBS3aHHBIX
C XUMHUYECKUMU SIBIICHHUSIMH.



B y4eOHOM maHe cpemnero obmiero oOpaszoBaHHs HpeAMeT «XHUMHUsS» 0a30BOr0 ypOBHS
BXOJIMT B COCTaB MPEeIMETHOH 00nacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OOmiee 4YMCIIO YacoB, OTBEACHHBIX I M3YUEHHUS XMMHUHU, Ha 0a30BOM YpPOBHE CPEIHEro
obmiero obpazoBanusi, coctanisier 68 yacoB: B 10 kiacce — 34 vaca (1 gac B Heneno), B 11 kiacce —
34 yaca (1 gac B HEENIO).



COJAEPKAHUE OBYYEHUA
11 KJIACC

OBIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMudeckui dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTaH, S-, P-, d- amemeHTh. OCOOCHHOCTH
pacripesielieHus] AJIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHUOJIOB.
DneKTpoHHas: KOH(QUTYpalus aTOMOB.

[lepnonnueckuit 3akoH u Ilepmoamueckas cucrema xumudeckux sseMmeHtoB JI. .
MengeneeBa. CBsA3p NEpUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHON Teopuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
10 TPYIIaM U IepuoaaM. 3HauYeHUuEe NEPUOIUUECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKass CBs3b. BHIBI XUMUYECKON CBS3U (KOBaJCHTHAas
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTaindyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIA U JIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTb.
DNEeKTpOoOTpULATENBbHOCTh. CTeneHb OKUcieHUs. IOHbI: KATUOHBI U AHUOHBI.

BewecTBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PELIETKH.

[lonsiTue o AMcHepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOpBL. MaccoBast 10s
BElECTBa B pacTBOpE.

Knaccudpukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHm4eckux
BEILECTB. |'€HeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

XuMmunyeckass peakuus. Knaccudukanus XUMHYECKHX peakUUi B HEOPraHUYECKOH U
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BELIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMHUUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NU4yHbIX (akTopoB. OOpaTUMbIe peaKIuu.
Xumuyeckoe paBHOBecHue. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlarense.

DnekTponuTnueckas auccoruanus. CunbHble u cialbble 37eKTponuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIEepUMEHTATBHBIE METOJbI M3YYCHMsI BEHIECTB W WX MPEBPAIIEHUN: JEMOHCTpPAIIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa», m3ydeHue
MoJIeJiel KPUCTAJUIMUECKUX pPEmETOK, HAOMIOACHHEe | ONUCAaHUE JIEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OMBITOB (Pa3lIoKEHHE MEPOKCHAa BOJOPOJa B TMPUCYTCTBHM KaTalu3aTopa,
olpezieNieHue Cpe/ibl pacTBOPOB BEILECTB C MOMOIIbIO YHUBEPCAIBLHOTO WHIUKATOpA, PEakuuu
HOHHOTO OOMEHA), MPOBEACHHE MPAKTUYCCKON pPaboThl «BiusHUE pa3auvHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKIIHM.

Pacuérnbie 3amaun.

PacuéTel M0 ypaBHEHUSAM XMMHUUYECKHUX PEAKLIHM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBAasi JOJIS BEILIECTBAY.

Heoprannyeckasi Xumus



Hemeramnsl. Ilomoxxenue HemeramioB B Ilepuoanuyeckoil CUCTEME XUMHUYECKHX
snementoB JI. M. MenaeneeBa u OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJTOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOT€HOB, Cephl, a30Ta, docdopa,
yIJIepoJia U KPeMHUs1) U UX COCAMHEHUH (OKCUAO0B, KUCIOPOACOAEPIKAIIUX KUCIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IpruMmeHeHne BaKHEUIINX HEMETAIVIOB U UX COCTMHEHUN.

Meransl. [lonoxenue merainos B [lepuogudeckoi cucTeMe XUMHUYECKUX JIEMEHTOB /.
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. OOmue
¢uszndeckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psiji HaNPsSHKECHUN
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEUIIMX METAJJIOB (HATPUM, KaJlWid, KajdblMd, MAarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJ€30, MEJIb) U UX COCTMHECHUMN.

O6mmue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIIEpPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MX MPEBPALLCHHUI: H3ydeHUE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3IOB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3ama4, HaONIOJICHWE W  ONHMCAHWE JCMOHCTPAIIMOHHBIX ¥ JIAOOPATOPHBIX  OIBITOB
(B3auMoOJIeHiCTBUE TUAPOKCUIA ATIOMUHUS C PACTBOpPAMM KHUCIOT M IIEIOYed, KaueCTBEHHBIC
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEAKIMH BEIIECTB, pacdEéThl Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponps xuMuu B oGecriedeHIN SKOJOTUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATME O HaydHBIX METOJax IIO3HAHUS BEUIECTB M XHUMHUYECKHX
peaKuuu.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIMIAX T[POMBIIIJICHHOTO TOJYYCHUS
BOKHEHIINX BEILIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEPHAIOB: BAKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepualbl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl I SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHSI.

XuMHST W 3]I0POBBhE YEJIOBEKA: MpPaBWJIa HWCIOJIB30BAHUS JICKAPCTBEHHBIX IPETNapaToB,
npaBuiia 6€30MacHOTO MCIIOIh30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeagMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSA3EeH MpHU W3YyYEHHH OOIEel U HeOpraHMYecKoil XUMUU B
11 xmacce ocymiecTBiseTcs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHSITHH,
TaK W MOHSTHH, SBISIIOUIUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHajgu3,  CHHTE3,  Kiaccudukanus,  MEePUOJUYHOCTh,  HAOMIO/EHWE,  DKCIIEPUMEHT,
MOJICJINPOBAHUE, U3BMEPEHHUE, SBIICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIlleCTBa, PU3NYECKUE BEIUYNHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTbD.

buonorust: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MUHEpaIbl, TOPHBIC TTOPO/IBI, TTOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, PECYPCHI.



TexHomorus: XHUMHUYCCKas MPOMBIINIJICHHOCTD, MCTaJlIyprusd, MPpOU3BOACTBO
CTPOUTECIIbHBIX Marcpuraios, CEITbCKOX03MCTBECHHOE IIPOU3BOACTBO, nUuIicBas
IMPOMBIINIJIICHHOCTD, (bapMaI_IeBTI/ILIeCKaH IMPOMBIIIJICHHOCTb, IIPOHU3BOACTBO KOCMETHUYCCKHUX
npemnaparos, Mpou3BOACTBO KOHCTPYKHHWOHHBIX MATCPUAJIOB, 3JICKTPOHHAA HPOMBIIIICHHOCTD,
HaHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYAIOUIMMHCA POCCUHCKOM Tpa’kJaHCKOH WIASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUECKUX TpaauLnii 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TUIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMHU W TPaBUJIAMU ITOBEIEHMUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OBITa TO3HABATEIBHON M TPAKTHYECKOW JESATETHHOCTH OOYYaIOUIMXCS TI0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHNUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOIICHHU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY M apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCTINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEHYECTBEHHOH
XUMHUU;

YBa)KEHHsI K IpoIlecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUMN,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHIKEHUSAX COBPEMEHHOM OTEUeCTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M 0Oe30macHoro obpas3a >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAHUSA LEHHOCTH NPaBWJI HWHAMBUAYAJBHOTO M KOJUIEKTUBHOIO 0€30IacHOI0
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JIEATENbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHME€ B pELIEHUU MPAKTHUYECKHX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBa)XEHHUS K TPYY, JIOASM TPyJla U pe3yibTataM TPYAO0BOMl 1eATeIbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymel npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB € YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTHYECKHU 1[€JIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIJIEM, BIUSHUS 3KOHOMUYECKHX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH I PELIEHUS] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATUS JNEHCTBUH, MPUHOCALIMX BpEI OKpYKaIOIIeW NMPUPOIHON cpese,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MpeIIpUHUMAaEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  9KOJIOTUYECKOH  HampaBlIEHHOCTH, YMEHHMS pPYKOBOJCTBOBAThCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAYKH U OOIIECTBEHHOM MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEJIOBEKA, B IIO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHUs CYIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DaKTOB M MMEIOIINXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

TOTOBHOCTU M CIOCOOHOCTH K HENPEpPHIBHOMY OOpAa30BaHUI0 M CamMO00pa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TTO3HAHMSI, UCTIOIb3YyEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHUES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIE, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble yueOHBbIE JEWCTBUS B IO3HABATEIBHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHE AeiiCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYITHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4Yeckass (GopMyna, ypaBHEHHE XHUMHYECKOM peakuu — TpUd PELICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O TIO3HAHMS BEILIECTB M XUMUUYECKUX PEaKLUii;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 32/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI N0 CYLIECTBY OOCYXAaeMOM TEeMbl B X0/ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHH XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUH B X0/1€ 00CYKACHU 1 0OMEHa MHEHHSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMbplii aITOPUTM JCHCTBUHA IPU BBINOJHEHUN YYEOHBIX M HCCIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATHBI
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHsD)
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTaBISIONIMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
peuieHusT TPaKTUYECKHX 3aJad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAIOIINe
NOHATHS (XUMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEeKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb
OKUCTICHUs, XUMHYECKass CBs3b (KOBaJIGHTHAs, WOHHAs, METAUIMYECKas, BOJIOPOIHAs),
KpUCTAITIMYECKass ~ PemeTKa, TUINBI XUMHYECKUX  PEaKIHii, pacTBOp, DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsT JUCCOLMALNs, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOW  peakIWH, XHWMHYECKOE€ paBHOBECHE), TEOPMH H  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHcconanuu, nepuoaudyeckuii 3akoH J[. WM. MeHnngeneeBa, 3akoH
COXpPAHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS W MPEBPAIIEHUS SHEPTrUU MPU XUMUUYECKHUX
pEaKIusaX), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHUMHH, MHUPOBO33PEHUECKHE 3HAHUSA,
JeKalKre B OCHOBE IMOHUMAaHUS TPUYMHHOCTA M CHUCTEMHOCTH XWMHYECKHX SIBIICHUH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOTYyYEeHUH U O€30IMacCHOM HCTIOIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOM IEATEITHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEePHBIC MPU3HAKH MMOHSATHH, yCTaHABIUBATh
WX B3aWMOCBS3b, HCIOJIH30BATh COOTBETCTBYIONIME MOHSATHS MPU ONMHMCAHUH HEOPTAHWYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUI, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHMaigbHBIC Ha3BaHHS OTMCIBHBIX HCOPraHHYECKHUX BemlecTB (yrapHblid ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, TaméHas U3BECTh, HeraméHash W3BeCTb, MUThEBAs COJA, MUPUT U

Apyrue);



c(OpMUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKUX
3JIEMEHTOB B COEJUHEHMX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3M (KOBaJIEHTHAs!, HIOHHA,
METaJIJIMYECKasl, BOJOPO/AHAsA) B COCAUHEHMSX, TUIl KPUCTAUNIMYECKOW PEHIETKHM KOHKPETHOI'O
BellecTBa (aToOMHasi, MOJEKYJSpHAs, MOHHAs, METaJUIMYEecKas), XapakTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUUECKHUX COCTUHEHHUIA;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJIECKHOCTh HEOPTaHMYECKHX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIACCy/TpyIIe COSUHEHUH (TIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTepHbIE TUAPOKCUIDI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mnepuoaudeckoro 3akona JI. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO, OOBSACHUTENBHYIO H
IPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3ieMeHToB 1—4 nepuoos [lepuonuueckoit cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHOJIB3Ysl TOHSTUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANIN», «IHEPrEeTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
coeIuHEHUH Mo nepuogam u rpynnam [lepuoandeckoit cucreMbl XUMHUYECKUX 31eMeHToB []. .
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (ONUCHIBATH) OOIIME XMMHUYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyILECTBOBAaHUE
TEHETHYECKON CBA3M MEXAYy HEOPraHMYeCKUMH BEIIeCTBAMU C TIOMOIIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUL;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKLUU IO Pa3IndHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrollux BEHIECTB, TEIIOBOMY 3h(}EeKTy peakiuu,
U3MEHEHUIO CTeTeHel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHUS PEAKIUN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YPaBHEHUs peaKlMi MOHHOTO OOMEHa, YUUThIBAsl YCIOBUS, IPU KOTOPHIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PpEAKIUH, MOATBEPXKIAOLINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb OMNBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPIraHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIMii HOCPECTBOM COCTABICHHS MIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakuuu OT
pa3ianyYHbIX (DAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PAaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aercTBus (mpunuun Jle [arense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOIECChl, JIeXallue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUs CEPHOM KHCIOThI, aMMHaKa, a Takke CPOpPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTHYECKHX MpoOiieMax XHMHUYECKOTrO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCICHHUS C MCIOJIB30BAaHHUEM MOHATHUS
«MaccoBasi JIOJs BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIIEHHWH Ta30B HPU XMMHUYECKHX
peaxusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3¢ (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUSI U COXPAHEHUS SHEPTUN;



c(hOopMUPOBAHHOCTh YMEHUH COOIIOATh MPaBHJIa MOJB30BAHUS XUMUUYECKOW TOCYIAOH U
71a00paTOpPHBIM 000PYAOBAaHHUEM, a TAKXKE MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUU C
HHCTPYKIUAMHU 110 BBIIIOJIHCHHUIO JIa60paTOpHLIX XUMHNYCCKHUX OIIBITOB,

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJIHATh XMUMHUYECKUN JKCHEPUMEHT
(paznmokeHue NEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNIeHuE Cpelbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAITBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIuH, peaklMd WOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIIEPUMEHTAIbHBIX
3agau o TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C MpPaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOpaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATH
pe3ybTaThl XMMHYECKOTO SKCIIEpHUMEHTa B (OpMe 3alUCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GOopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
[OJIyYa€MYyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKanuu, WHTepHEeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY>KaIOIIIe MPUPOJIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3/ICHCTBHS HA YKUBBIE OPraHU3MBI
onpeeIEHHBIX BEIIECTB, TOHUMAasi cMbIca nokaszatens [1JIK, moscHaATh Ha mpuMepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUIsE 0Oy4YarolUXCsl ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaXx IMO3HAHHA BCIICCTB U XUMUUYCCKUX SIBJ'IGHI/II\/'I;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOUEYHYI0 CcHCTeMy oOo3Hauenuid JI. DBpaiing gns  3anucu  XuMudeckux  (Hopmyd.



TEMATHYECKOE INTAHUPOBAHHME
11 KIIACC

HanmeHnoBaHue pa3aeioB U TeM
NPOrpamMmbl

Ne i/

KoanyecTBo 4acoB

Bcero KP IIP

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Paznen 1. Teopernueckue 0CHOBBI XUMHU

Crtpoenue atomoB. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema

1.1 3
XUMHUYECKUX dieMeHToR /1. 1.
Menneneena
12 Ctpoenue BemniecTBa. MHOrooopasue 4
' BEILIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Utoro no pazneny 13
Pasnen 2. Heoprannueckasi xummusi
2.1 Meraist
2.2 Hewmertamier 1
53 CBsi3b HEOPTAHUYECKUX U 5
' OpPraHUYECKUX BEIIECTB
Hroro no pazneny 17
Pasznea 3. Xumud u :Knu3HbL
3.1 XUMHA U KU3HD 4
Hroro no paszneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 ) 3

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Koaun4yecTBO 4acoB

Tema ypoka Beero  KP P Hara 0P

XUMUYECKUHN AIIEMEHT. ATOM.

DnexkTpoHHas KOH(uUrypauus 1

aTOMOB

[Tepuonuueckuii 3aKOH U

[lepuonnueckas cucrema

XUMHYECKUX 31eMeHTOB JI. U. bubmmotexa OK
1 https://m.edsoo.ru/0

MenneneeBa, UX CBA3b C 0adf68a

COBPEMEHHOM TEOPHUEN CTPOCHUS

aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS

CBOWCTB XMMHUYECKHUX DJIIEMEHTOB

Y UX COCIMHEHHUH T10 TPyMIam 1

nepuoaaM. 3HaueHue bubmmorexa HOK
1 https://m.edsoo.ru/0

MEPUOINYECKOT0 3aKOHA U 0adf68a

CUCTEMBbI XUMHUYECKHUX

snemeHTOB J[.. MeHeneena B

pPa3BUTUU HAyKU

CrpoeHue BeliecTsa.

XuMu4ueckas CBs3b, €€ BUIBI, BuGnorexa [JOK

MeXaHU3Mbl 00pa30BaHUs 1 https://m.eds00.ru/0

KOBAJIEHTHOU CBSI3H. Oadf68a

Bonopoanas cBs3b

BanenTtHoCTb.

DNeKTPOOTPULATENILHOCTD. BuGanorexa [IOK

Crenens okucienus. Bemecrsa 1 https://m.edso0.ru/0

MOJIEKYJISIPHOTO U Oadf68a

HEMOJIEKYJISIPHOTO CTPOCHUS

[TonsATHE O IHCTIEPCHBIX

cucreMmax. MctuHHBIE N BuGmorexa [IOK

KOJJIOMTHBIC PACTBOPHI. 1 https://m.eds00.ru/0

MaccoBas 107151 BEILLIECTBA B Oadf68a

pactBope

Knaccudukanms n

HOMEHKJIaTypa HEOPraHUYECKHUX BuGmorexa LIOK

coeauHeHui. ['eHeTnyeckas 1 https://m.edso0.ru/0

CBSI3b HEOPraHUYECKHX BEILECTB, Oadf68a

Pa3IMYHBIX KJIACCOB

Krnaccudukanus XuMHuecKux bubmmotexa HOK
1 https://m.edsoo.ru/0

peaKkuuii B HEOPraHUYECKOU U

Oadf68a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

OpPraHUYECKON XUMUU. 3aKOH
COXPAHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUs U
IIPEBpAILEHHS SHEPTHH IIPU
XUMHUYECKHUX PeaKIusIxX

Ckopoctb peakiuu. OOpaTuMbie Bu6moreka [IOK
9 peakunu. XuMHUYECKOe https://m.edsoo.ru/0
paBHOBECHE Oadf68a
[TpakTuyeckast padora Ne 1.
Bbubnanoreka [JOK
«BnusHue paznmuuHbIX (HaKTOPOB
10 P (bv p https://m.edso00.ru/0
Ha CKOPOCTh XUMHUYECKOU 0adf68a
peaKIm
DIEeKTPOIUTHYCCKAS
mucconmanud. Ilogarue o
BOJIOpoIHOM ToKa3atese (PH) BuGmorexa [[OK
11 pactBopa. Peakunu noHHOTO https://m.edso0.ru/0
obmeHa. I'maponus Oadf6ga
OpraHUYECKUX U
HEOPraHUYECKHX BEIECTB
OxuciuTenpHo-
BOCCTAaHOBUTEJILHBIC PEAKITHH. bubmmorexa [IOK
12 - 5 https://m.edsoo.ru/0
OHSITHE 00 AIEKTPOIIU3E 0adf68a
pacIiaBoB U paCTBOPOB COJIEH
Kontponbnas paboTta mo pazaery Bu6moreka [IOK
13 «Teopernueckne OCHOBBI https://m.edsoo.ru/0
XUMHH 0adf68a
Mertaiuibl, X MOJIOKEHHUE B
IIepunonnueckoii cucreme
XUMHYECKUX 31eMeHTOB JI. U. bubamorexa LIOK
14 M 5 https://m.eds00.ru/0
eHJIeJieeBa M1 OCOOCHHOCTH 0adf68a
cTpoeHust arToMoB. O01IHe
(u3nyeckre CBOMCTBa METANIOB
CrutaBbl METAJJIOB. Bu6smorexa [IOK
15 DNEKTPOXUMHUECKUN Psift https://m.eds00.ru/0
HaNPSHKCHUH METaJIOB 0adf68a
XHUMHUYECKHE CBOMCTBA
. . bubnmoreka IJOK
BOKHEUIIINX METAJIOB (HATpHIMA
16 . . (v Py, https://m.eds00.ru/0
KaJui, KaJIbIIUi, MarHui, 0adf68a
ATIOMUHHNA) U UX COCTUHEHUN
XHUMHUECKHEe CBOCTBA XpOMa, bu6mmorexa HOK
17 . https://m.edso0.ru/0
MEJIH M X COCTHMHCHUN 0adf68a
o Bubmmoreka IJOK
XUMUYECKHE CBOMCTBA IIMHKA
18 H ’ https://m.eds00.ru/0

JKeJie3a M UX COSTMHEHUH

Oadf68a
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[TpakTuyeckas padora Ne 2.

19 "Pemienne s3KkCIepuMEHTAIIBHBIX

3aj1a4 1o TeMe «MeTamab»"

Hewmeramibsl, ux MoiIoxeHUE B

[Tepuonnueckoit cucreme Bu6moreka [IOK
20 XUMHUYeCcKux 3iementoB /. U. https://m.edso0.ru/0

MeHnpeneeBa 1 0COGEHHOCTH Oadf68a

CTPOCHHUS aTOMOB

dusznueckue CBOMCTBA

HEMETAJUIOB. AJUIOTPOMIUS BuGnorexa [IOK
21 HEMETAJUIOB (Ha MpUMepe https://m.edso00.ru/0

KHCII0poa, cepsl, Gpocdopa u Oadf68a

yriepoa)

XHWMHYECKUE CBOMCTBA Bu6moreka [IOK
22 raJIor€HOB, CEPBI U UX https://m.eds00.ru/0

COCTMHEHUN Oadf68a

XUMHUeCKHe CBOMCTBA a30Ta, bubsmorexa HOK
23 . https://m.eds00.ru/0

dbocdopa 1 UX COSTUHCHHIA 0adf6sa

XuMHYECKHE CBOMCTBA Bu6miorexa [TOK
24 yIJepoa, KpEMHUS U UX https://m.eds00.ru/0

COCTMHCHUN Oadf68a

[IpuMeHeHre BaKHEUIINX bubmmorexa LIOK
25 . https://m.edso00.ru/0

HEMETAJIOB M UX COCIMHCHUM Oadf68a

O06o001IeHre u CUCTEMaTH3 AU

3HaHUH 110 Teme «HemMeTamnby. Bu6moreka [IOK
26 Brruucnenus mo ypaBHeHUSIM https://m.edso00.ru/0

XUMHUYECKHUX PEaKIuii 1 0Oadf68a

TEPMOXUMHUYECKHE PACUETHI

[TpakTrueckas padota Ne 3. BuGnorexa [JOK
27 «PemieHne 3KCepuMEHTAIbHBIX https://m.edso0.ru/0

3aadq o Teme "Hemerais"» 0adf68a

KoHnTponbHas paboTa o TeMaM bubmmorexa LIOK
28 https://m.edso0.ru/0

«MeTtamiel» 1 «HeMeTab 0adf68a

Heopranunueckue u

OpPraHUYECKUE KUCIOTHI. buGmorexa [OK
29 - https://m.eds00.ru/0

€OpraHuYecKue 1 0adf68a

OpraHUYECKHUE OCHOBAHUS

AMdoTepHbIE HEOPTAaHUYECKUE 1

OpPraHUYECKUE COCTUHEHHUS. BuGanorexa [IOK
30 I'enernueckas CBs3b https://m.edsoo.ru/0

HCOPraHNYCCKUX 1
OpraHn4YCCKUX BCIICCTB

Oadf68a
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Pone xumuu B o0ecrieueHuN

JKOJIOTUYECKOM, YJHEPIreTUIECKON bubmaorexa LIOK
31 . ’ 1 https://m.edso0.ru/0
¥ HUIIEBOI 0€30IIaCHOCTH, 0adf68a
Pa3BUTUHU MEAUITUHBI
[IpencraBnenust 06 0OMUX
Hay4HbIX TPHUHIIUIAX buGmorexa [OK
32 1 https://m.edsoo.ru/0
MIPOMBIIIJICHHOTO TOJY4YEeHUS 0adf68a
BaKHEHIIINX BEIIECTB
Bubmmoreka IIOK
YeloBEK B MUPE BEIIECTB U
33 pe Betl 1 https://m.eds00.ru/0
MaTepuasoB 0adf68a
bubanoreka [JOK
34 XHMHS U 310pOBbE YEIIOBEKA 1 https://m.edso0.ru/0
0adf68a
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus, 11 knace/ Pynsurtuc I'.E., ®enpaman @.I7., AkunonepHoe o6mectBo «M3aaTenbcTBo

«IIpocBemenue»

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

Xumus. Ypoku B 11 knacce : mocobue mist yuurens /H. H. 'apa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru T"azeta «Xumus» U caiiT 1151 yautenst «5 uay Ha ypoK XUMHK»
http://him.1september.ru Equnas xomtekuus LIOP: IpenmeTHas KOIIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaYy4HbIE SKCTIEPUMEHTHI:
xumust. Komtekius Poccuiickoro 001ieo0pa3oBaTenpHOro mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onuMmiaia mKoJIbHAKOB 110 XUMHU
http://chem.rusolymp.ru Opranundeckasi XuMusi: JEKTPOHHBIH YICOHUK LIS CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JEKTPOHHBIH YISOHUK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEMK: XUMHUS

http://www.chemistry.ru JTucraniimoHHas: OJIMMITHAJIA 10 XUMHUH: TEIEKOMMYHHUKAI[HOHHBIN

00pa3oBaTeNbHBINA MPOESKT






