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NHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOil 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
ooOpazoBanusa  (®POII  COQO), mpexacraBnenHsix B  DenepanbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaM3yIOIIUX  OCHOBHBIC
oOpazoBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TMOJ0KEeHUN «CTpaTerun pa3BUTHUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONpPEIETICHUIO
oOmieil crpareruu OOyuY€HHUs, BOCIUTAHUS M PA3BUTHS  OOyYAIOUTUXCS
cpelncTBaMH yuyeOHoro mpeamera « XuMus» ais 11 kmaccoB Ha 6a30BOM ypoBHE
COCTaBHWJIH KOHIIENTYaJIbHbIC MOJI0KEHUS OIr'oC COO 0
B3aMMOOOYCIIOBICHHOCTA IeJei, coaep)KaHus, pe3yabTaTOB OOy4YeHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYecKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON OpPraHU3alluM, SBISETCS HEOTHEMJIEMOW YacThIO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HJTallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
[IEJIOCTHOM CHUCTEME XUMUYECKOro O0pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS M 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJaromuxcs Ha YpPOBHE CpeIHEero oOIero oOpa3oBaHHs CpEACTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE U TMOCTPOEHUE KOTOPOTo
OTIpeJIeNICHbl B IPOrpaMMe MO XMUMHH C YYETOM CHeMPUKU HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOIUX TIIeie M TMPUHIHUIIOB, XapaKTepU3YIOIINX COBPEMEHHOE
COCTOSIHUE CHCTEMBl CpeaHero oobmero oOpasoBanuss B Poccuiickoi
denepanum.

X¥MHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMEHHOW IMBWIM3AIlMM, B CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOU
KyabTypel. OHa BHOCHT CBOMl BKJaa B (OPMHUPOBAHUE PAIMOHAIBHOTO
HAy4YHOTO MBIIUICHUS, B CO3J]aHUE IIEJIOCTHOTO TMpEACTaBlIeHUS 00
OKpY)KaloleM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOUIEro MUpa, OCO3HAHUS B3aUMOCBSI3M MEXAY CTPOCHUEM BEILIECTB, UX
CBOMCTBAaMHU W BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThI0O MUPOBOM KYJBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHENIHOTO TPYyJla U KU3HHU KakJ0oro wieHa oOmiecTBa. CoBpeMeHHasT XUMHUS
KaK HayKa CO3MJIaTelibHasi, KaK HayKa BBICOKMX TEXHOJIOTMW HaIlpaBJieHAa Ha
peuieHrue riI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOMMH LEISAMH U MPUHIMIAMUA CPEAHEro OOIIero
oOpa3zoBaHus conepxanue npeamera «Xumus» (11 kmacc, 06a30BbIil ypOBEHb



U3Y4YEHHUs])) OpPHEHTHUPOBAHO  MPEUMYILIECTBEHHO Ha  OOILEKYJIbTYPHYIO
MOATOTOBKY  oOydarommuxcs,  HEOOXOIMMYK MM Uil BbIpaOOTKHU
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA,
NPOJOJDKEHUsT 00pa3oBaHMsl B  pa3IMYHBIX O0JacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBISIIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTEMa 3HAHWH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0IIen
XUMHH) U opranndeckoit xumun. @opmMupoBanyre 1aHHON CUCTEMbI 3HAHUW NpU
U3YYeHHHM TIpeMeTra o00ecreurnBaeT BO3MOXKHOCTb PACCMOTPEHUSI BCETO
MHOr0oo0Opa3us BeIIeCTB Ha OCHOBE OOIIUX MOHSATUH, 3aKOHOB U TEOPHUI XUMUU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mas u
HeopraHudeckasi XUMusi» chopMHUpOBaHA B MporpamMMme Mo XMMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Jla K H3Y4YeHHIO ydyeOHOro marepuana M oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPa3BUTUEM 3HAHUM Ha  ONpeAeaEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCMYECKOW TEOPHHM CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXE HAa YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX
npelcTaBieHui o cTpoeHuH BemecTB. CBelneHus 00 H3ydyaeMbIX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJIEBOJOPOJOB JO CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHudeckod XuMUU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHHS O XUMHUYECKOM CBS3H,
KJIacCU(UKAIMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKINH.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3Y4YEHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
TEOPETUYECKU Marepuanl Hu (PaKTOJIOrMYECKHE CBEICHHMS O BEIEeCTBaX U
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTUYECKUX
MO3UIUH, TIyOKe MOHSATh UCTOPUUYECKOE M3MEHEHHE (DYHKIIHI 3TOrO 3aKOHA —
0T 00o01aroIIei 10 OOBACHIIONIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBaX, HMX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHUH, & TAKKE O XUMUYECKUX PEAKUUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MpOTEKaHUs AomnoiHsercss B kKypcax 10 u 11
KJIaCCOB AJIEMEHTAMH COJAEpP)KAHMS, HMEIOUMMU KYJIbTYpOJIOTUYECKUN H
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMU, DPAacKpbIBalOT €€ poJib B IO3HABATEIbHOU U
MPAKTUYECKOMN JeATETHPHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIIECCY TBOpPYECTBA B OOJACTH TEOPHH U MPAKTUUYECKUX TMPUIIOKECHUN
XUMUH, TIOMOTAIOT BBIIYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/IMBaTh HWH(OpMaLMI0O W TPUMEHSITh €€ JJis TOINOJIHEHHS 3HaHW,
pelIeHUs MHTEIUIEKTYalIbHbIX W SKCIHEPUMEHTAIbHBIX HUCCIEA0BATEIBCKUX
3amad. B memom conepkanne yueOHOTo mpeaMera «XUMHUS» JaHHOTO YPOBHS
M3Y4CHUS]  OPUEHTUPOBAaHO  HA  ¢GopMUpPOBaHME Yy  OOydYarOIIMXCSA
MHPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMAaHUSI PUIOCO(PCKUX MIEH, TaKUX KakK:
MaTepuagbHOE €JAMHCTBO HEOPraHMYECKOr0 U OPraHUYecKOro  Mupa,
00yCJIOBJIEHHOCTbh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IIPUPOAHBIX SBJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIA XUMUU
B pEUICHUU OHKOJOTMYECKUMX NpolieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHuaoB.

B mnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4aromuXxcs NPUHATHIE NPOrpPaMMOM MO XMMHUM TOJXOJbI K ONpPENESICHUIO
COJlepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLMX 0a30BO€ 3HAuYEHUE A
pa3IUYHBIX BHJIOB JESTENBHOCTH: pElIeHUs MNpoOiieM, TNOMCKa, aHalu3a |
o0paboTku  uHpOpMAIMK, HEOOXOIUMBIX JUII TPUOOPETEHHs  OmbITa
NPAKTUYECKOM W HCCIeoBaTeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M HAa YPOBHE CpEeAHEro oOmiero ooOpa3oBaHus, MOpu
OTNpEJICTICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU ILeJed U3ydeHHUs MpeameTa
HAIPaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHUME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENbHOCTH 4YellOBeKa M Kak OJHOr0o W3
KOMITIOHEHTOB MHPOBON KyJbTypbl. C METOAMYECKOW TOYKU 3pPEHUS TaKOU
NOJXOJ K ONpPENENCHUI0 IeJeil H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OTPaBJAHHBIM.

CornacHO JaHHOMW TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHE (11 Ki1.) ABISIOTCS:

e (GoOpMHpOBaHHE CHCTEMbl XHUMHYECKMX 3HAaHUM Kak BakHeHIIei
COCTaBIMIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIJIIOUEBbIE MOHATHUS, (YyHIaMEHTaJbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHUE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHHE C UCTOPUEHN X Pa3BUTHUS U CTAHOBIICHHS;

e (dopMUpOBaHHE U pa3BUTUE MPEJCTABICHUM O HaydyHBIX MeETOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHUsT YMEHUM OpUEHTUPOBATBCS B MHpPE BEUIECTB U
XUMHUYECKUX SIBICHUH, UMEIOIUX MECTO B IIPHUPOJE, B IPAKTUYECKON U
IMOBCEIHEBHOM KU3HHU,

e Dpa3BUTHE YMEHUH U CHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHUEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
W3Yy4YEeHUS MpEeAMETa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHPOBAHA B
COOTBETCTBUM C HOBBIMM HPHUOPUTETAMHU B CHUCTEME CpPEIHEro O0IIero
oOpazoBanus. Cero/Hs B MPENOAaBaHUM XUMHUH B OOJIbLICH cTeneHu OTAaéTCs
NPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs ~ OOydeHMs,
OPUEHTUPOBAHHOW HA MOJArOTOBKY BBIIYCKHMKa 00HIe00pa3oBaTeIbHON
OpraHM3allu{, BIAJCIOUIETO He HAa0OpoM 3HaHWM, a (YHKIMOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEATIbHOM KU3HU ISl PEIICHMS MPAKTHYECKHUX 3a/1a4.

B cBA3M Cc 3TUM Npu U3y4eHUM MpeameTa «XUMUsS» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKKE LEIN U 3a7a4H, KaK:

aganTanys oOydalIIMXCAd K YCIOBUSAM JHHAMMYHO DPA3BUBAIOIIETOCS
Mupa, (OpMUPOBAHME HWHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K



caM000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOSATEIbHOMY  TMPUHSTHUIO
IPAMOTHBIX PEHICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlMsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYy4YAIONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MMEIONIUX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3IMYHBIX BUJIOB
NEATeNIbHOCTU:  pelleHus MpoosieM, TOWCKa, aHaiu3a U 00paboTKu
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OMbITa JESITEIBHOCTH,
KOTOpasi 3aHUMAeT BaA)KHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIST OLEHKHU C
MO3ULUN 3KOJOTHUYECKOW O€30MacHOCTH XapakTepa BIUSHUA BEUIECTB M
XUMUYECKHUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJAHYIO CPEAY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CrOCOOHOCTEM O0yYaromuUXCs: CHOCOOHOCTU CaMOCTOSATENIBHO NPHOOpETaTh
HOBBIC 3HAHUS IO XUMHUU B COOTBETCTBHUU C >KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJIb30BaTh COBPEMEHHBbIE MH(OPMAIIMOHHBIC TEXHOJOTUM Il TOUCKA U
aHaiau3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWH(OpMAMK  XUMHYECKOTO
COJICpKaHMS;

dbopmMupoBaHue H pa3BUTHE Yy OOYYaAIOIMMUXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMIOAaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOIMMBbI, B YAaCTHOCTH, IMpPU IUIAHUPOBAHUH H
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUH, €€ BaXXKHOW POJM B PEHICHUU TI00abHBIX MPOOIeM
palMoOHaIBLHOTO TIPUPOIOTIOJIH30BaHMS, ITOMIOJTHEHUS YHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsi MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpe’KHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxke
NPUOOPETEHUS OIbITa HMCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBA3AHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miiaHe cpemgHero ooOimiero oOpa3oBaHUS MPEAMET «XHUMHUS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHoM obOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee 4uMcno 4YacoB, OTBEACHHBIX I M3yYEHUsS XUMHUU, Ha 0a30BOM
YpOBHE CpeaHero oobmiero oopaszoBanus, coctaBiseT B 11 kmacce — 34 gaca (1
yac B HEJIEIIIO).



COIEPKXAHUE OBYYEHUA

11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckue OCHOBbI XUMUU

XAMHUYECKAA DJIEMEHT. ATOM. Sapo artoma, H30TOIBI. OJIEKTPOHHAS
000J104Ka. DHEPreTUUECKUE YPOBHU, MMOAYPOBHH. ATOMHBIE opOUTaNH, s-, P-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHus: JIEKTPOHOB 110 OPOUTANIIM B aToMax
AJIEMEHTOB IMEPBbIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTypaLHsi aTOMOB.

[lepuognuecknii 3akoH u llepuonnueckas cucremMa XUMHUYECKUX
anementoB J[. WM. MenneneeBa. CBf3b NEPUOAMYECKOTO 3aKOHA W
Ilepponnueckor cucremel xuMudeckux dieMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX DJIEMEHTOB U 0Opa3yeMbIX HUMHU IPOCTBIX U CIOXXHBIX
BELIECTB IO rpynnaM M MepuojaM. 3HAUYEHHUE IEPUOJUYECKOTO 3aKOHa B
Pa3BUTHU HAYKH.

Ctpoenue BeliecTBa. XHUMUYECKas CBSI3b. BHIbl XHMHUYECKON CBA3U
(xoBaJICHTHAs HETIOJSIPHAS U TOJISIpHAsi, MOHHAsA, MeTainyeckas). MexaHu3mbl
o0pa3oBaHus KOBAJEHTHOM XHUMHYECKOM CBsI3W (OOMEHHBII U JIOHOPHO-
akuentopHsiit). Bogopoanas cBa3b. BalleHTHOCTh. DNEKTPOOTPULIATENEHOCTD.
Crenensb okucneHus. MIoHbI: KATUOHBI U aHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BELIECTBA. [UIIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTAIIINYECKOU PEIIETKH.

[TonaTHe O nucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10JIs1 BeLeCTBa B paCTBOPE.

Kiaccudukanus HEOPTraHUYECKUX COCIMHECHU. Homenknarypa
HEOPraHWYECKMX BEILIECTB. ['€HeTHYecKasl CBs3b HEOPraHUYECKUX BEIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas peaknusa. Kimaccudukarus XUMHUYECKHX peakmuil B
HEOPraHUYECKON M OPraHUYeCKOM XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3W4YHBIX (HAKTOPOB.
OOpatumble peaknuud. XUMHYECKOoe paBHOBecue. DaKTOpHI, BIUAIOIMINE HA
COCTOsIHME XUMHUUYecKoro pasHosecus. [Ipunnun Jle [laTense.

OnexTponuTuyeckas nuccoruaius. CHiIbHbIE W CIIa0ble SJIEKTPOJUTHI.
Cpenla BOJHBIX pacTBOPOB BEIIECTB: KUCas, HEUTpaIbHas, IETOYHAs.

OKHUCIUTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIINY.

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX IPEBpALICHUM:
neMoHcTpanusa Ttabnun «llepronnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBay, u3yueHue Mojiefiel KpUCTAUTMYECKUX PEIIETOK, HAOII0IeHHE
M OIMCaHWE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (pa3joKeHUE
IIEPOKCHJIa BOAOPOAA B MPUCYTCTBHUM KaTaau3aTropa, OIPEACIICHUE CpeEIbl
pacTBOPOB BEHIECTB C IIOMOLIBKD YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLIUH
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3audHbIX
(haKTOpPOB HAa CKOPOCTh XUMHUUECKON pEAKIIUN.

Pacuérnbie 3anaum.



Pacy€Tel 1o ypaBHEHUsAM XUMHUYECKHX pPEaKUHUi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, pACUEThl C UCIOIb30BAHUEM IMOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckass Xumus

Hemeramnel. Ilosmoxxenne HemeraiuioB B llepuonudeckon cucreme
xumuyeckux sneMenToB J[. V1. MenpeneeBa u 0COOEHHOCTH CTPOCHHSI aTOMOB.
dusnyeckue CBOMCTBa HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMepe
KHCJIOpoJia, cephl, hocdopa u yriaeposa).

XUMHUYECKHUE CBOMCTBA BAKHEUIIINX HEMETAIIIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U KpeMHHS) U UX  COEAUHEHHH  (OKCHUIOB,
KHUCIIOPOJICOAEPKAIINX KUCIOT, BOJIOPOJIHBIX COCTMHEHUH ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHMUIA.

Mertamibl. [Tonoxenne metaiioB B [leprnoandeckoit cucreMe XuMHYECKUX
sanementoB JI. M. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX
o0osouek aToMoB MeTauioB. O6mue ¢puznueckue cBoiicTBa Metamio. CruiaBbl
METAJUIOB. DJIEKTPOXUMUYECKUIN ALl HATPSIKEHUN METAJJIOB.

XUMHUYECKUE CBOMCTBA BaXXHEUIUX METAJIOB (HATPUM, KaIUM, KaJIbIUH,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEJIb) U UX COSTUHCHUM.

O61mue crocoObl MoaydeHus: MeTauioB. [I[puMeHeHne MeTauioB B ObITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl M3Yy4YE€HHUS BEIIECTB M HUX MPEBpAILLICHUMN:
U3y4YeHHe KOJUIEKIIMU «MeTauibl U CIUIaBbl», 00pa3I[0B HEMETAIIOB, PEIICHUE
AKCTIIEPUMEHTAIBHBIX 3aJ1ay, HAOII0JICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX ~ OMBITOB  (B3aMMOJCHCTBUE TUAPOKCHAA  AIOMHUHUS  C
pacTBOpamMu KHUCIOT M IIEJIOYEH, KAuYEeCTBEHHBIE pEAKIUU HAa KATHOHBI
METaJIJIOB).

PacuérHbie 3anaum.

Pacuéthl Maccel BelecTBa win 00bEMa ra30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€tbl mMacchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIU
OJIHO U3 BELIECTB UMEET IIPUMECH.

XUMHUSA U )KU3Hb

Ponp xuMum B o0ecrieueHnn YKOJI0THYECKOM, SHEPTEeTUIECKON U TTUIIIEBOM
06e30MacHOCTH, Pa3BUTHH MEAUIMHBL. [[OHATHE O Hay4YHBIX METOJIaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnenus 00 OOMMX HAYYHBIX TMPUHIUINAX TPOMBIIUICHHOTO
MOJYYECHUS] BAKHEUIINX BEILECTB.

YenoBek B MHpE BEIIECTB M MAaTEPUANIOB: BAXXHEUIIME CTPOUTEIIBbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTEpUANIbl, KpAaCKH, CTEKIJIO, KEpaMHKa,
MaTepHuaibl 1S 3JEKTPOHUKHU, HAHOMATEepHUaibl, OPraHUYECKUE U MUHEPAJIbHBIC
ynoOpeHus.

XuMHUs ¥ 340pPOBBE YEIIOBEKA: ITpaBUiia HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuja OE30MAaCHOrO0 HCHOJIb30BaHUS MPENnapaToB OBITOBOU
XUMHH B IIOBCEHEBHOM KU3HH.

MeXnpeaMeTHbIE CBA3U.

Peanuzanusa MeXnpeIMEeTHBIX CBsi3e NOpW  HM3y4eHUU oOOlel u
HEOpPraHW4YeCKOM XMMuU B 11 Kiacce OCyLIECTBISETCS 4Yepe3 HCMIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, TaK W MOHSTHH, SBISIOMIMXCS
CHUCTEMHBIMH ISl OTAEJBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OO61ue ecTeCTBEHHO-HAYYHBIC MTOHSATHS: HAYYHBIN (DaKkT, rumnoresa, 3aK0H,
TEOpHs, aHaIW3, CHUHTE3, KiIacCu(UKalus, MNepUOJUIHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusnka: mMarepus, SHEPIrUsA, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, PaJUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUH YPOBEHbD,
BEILIECTBO, TeJI0, OOBEM, arperaTHO€ COCTOSHUE BEIIECTBA, (U3UUYECKUE
BEJIMYMHBI U €IUHUILBI UX UBMEPEHHUS], CKOPOCTb.

buonorusi: kierka, opraHusM, -JKocucTeMa, Ouocdepa, Makpo- U
MHUKPODJIEMEHTBI, BUTAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasbl, TOpPHBIE TMOPOJBI, TOJE3HBIE MCKOMAEMbIE,
TOIJIUBO, PECYPCHI.

TexHonorus: XHUMHAYECKast MPOMBIIIJIEHHOCTb, METaJUTYprus,
POU3BOICTBO CTPOUTENBbHBIX MaTepHUasoBs, CEIIbCKOXO03SMCTBEHHOE
POU3BOJICTBO, MUIEeBast MIPOMBIIIJIEHHOCTb, dbapmaiieBTHYECKAS
MPOMBIIIEHHOCTh, MIPOU3BOJACTBO KOCMETHUYECKUX MPENApaToB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTepuaos, AIEKTPOHHAs MPOMBIIIEHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
XMMUN  HA  BA30OBOM  YPOBHE  CPEJAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEero oOiiero oOpa3oBaHUsl (JIMYHOCTHBIM,
METanpeJMEeTHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CpPETHEro 0OIIero
00pa3oBaHUs SIBISETCA CUCTEMHO-/ICSITETLHOCTHBIN MOIXO0.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO11ero 00pa3oBaHusl BIJICICHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakIaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IICHHOCTEH M HMCTOPUUYECKUX Tpaauluii 0a30BOM HayKH
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HAJIMYME TPABOCO3HAHUSA DKOJIOTMUECKOM KyIbTYphl M CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSAMH M UJealaMi POCCUICKOTO IPaskJaHCKOT'O O0IIeCTBa, MPUHATHIMU B
oOIIecTBE HOPMaMH M TIPABUJIAMH TIOBEICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MpeaMeTa «XUMHUS» OTPAXKAIOT
c(hOpPMHPOBAHHOCTH OTBITA TMO3HABATEIBHOM M MPAKTUYECKON IEATEIHHOCTU
0Oy4JaromuXcs MO peaau3aiy TPUHITHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKECHUS K 3aKOHY U MIPABOMOPAIKY;

IPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPHUHUMATh MOTHBBI, HAMEPCHHUS, JIOTUKY WU
apryMEHTbI JPYTUX IMPU aHAIU3€ Pa3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHHUSI K MPOIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTHUYECKOIO
MIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh PE3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpEca M MO3HABATEJIbHBIX MOTHMBOB B MOJIYYEHHH M TOCIEIYIOIIEM
aHanu3e  MHPOpMAlUMU O  MEPEAOBBIX  JOCTUKEHUAX  COBPEMEHHOMU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPATIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) dpopmMupoBaHHs KYJbTYPBbI 310POBbA:

NOHMMAaHMUS IIEHHOCTEeM 370poBoro M Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEITHEBHOM JKMU3HU U B TPYJI0BOH JESTEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI HWHIWBHAYAJBHOTO U KOJUIGKTUBHOTO
0e30MacHOro0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUUX 3/0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) Tpya0oBOro BoCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  y4eOHO-HCCIEI0BATENbCKOM
JEeSTENBHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOW M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAJIbHOM TPACKTOPUH
oOpazoBanus, Oyaymield nmpodeccuu W peaau3aniui COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

9KOJIOTHYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBAHHMS )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO IPUPOJOIOIB30BAHNS;

AKTUBHOTO HENPUSTHUS JCHUCTBUI, NPUHOCIIIMX BpEIl OKpYXKaIolleu
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JIESITEIBHOCTH HKOJIOTMYECKOW HAIMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
NPEJICTaBICHUs 00 OKpYKAIOIIeM MUpPE KaK O €IUHCTBE MPUPOIBI U YEITOBEKa, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MpOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH M BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepuajgbHOW KyJIbTYPHI, PEHICHHH TI00aTbHBIX
npoOJieM yCTOHYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTneUYeHNH YCIIOBUH YCIICITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)JI0T0 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSAIIMX B HEM W3MCHCHWM, YMEHHUS JelaTh
O00OCHOBaHHBIC 3aKJIFOUYCHHWSI HA OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS
JTAHHBIX C IEJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKOMN eI TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpEphIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS»
Ha YpOBHE CpeIHEeTo 0011ero o0pa3oBaHus BKITIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpaXkarolue IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHENU(UKYy METO/O0B
MO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepusi, BEILECTBO,
SHEpPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIEAOBaHUE, HAONIIOACHUE, H3MEpPEHHE,
AKCHEPUMEHT U APYTrHUe);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneuuBaronme GopMUpOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH M COIMATbHON KOMIIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jarommxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXKUCIMUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHHUS U  YHUBEPCAJIbHBIC
ydeOHbIe TEUCTBUS B TO3HABATEIHLHOMN M COIMATLHON MPaKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JEeUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JTOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl ACATEIBHOCTH C IOCTABJICHHBIMU
LETSIMU;

UCIIOJIH30BaTh MPHU OCBOCHHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEIIECTB U
XUMUYECKUX PEaKIUi;

yCTaHABJIMBATh TPUYMHHO-CIEJCTBCHHBIC CBS3U MEXKAY H3Yy4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUM), BBISBIISATH 3aKOHOMEPHOCTU W MPOTHBOPEUHS B PacCMaTpPUBACMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OPUMEHAThL B  TIpollecCe€  TO3HAHMS, HCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHYECKOW pEaKIUUu — TMpU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHATh HAa3BAaHHBIC MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOT'O MIO3HAHUS BEUIECTB U XUMUUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYKICHUN;

BJIAJETh HABBIKAMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopmynupoBaTh O00OOIIEHUS Y BBIBOJBI OTHOCUTEIBHO JTOCTOBEPHOCTU
PE3YNIBTATOB MCCIIEAOBAHMS, COCTABISATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3JIMYHbIX
METOJI0B NTO3HAHMUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl UaTepHETa), aHanu3upoBaTh HHPOPMAIUIO PA3IUYHBIX BUIOB U (HOpM



NpEJCTaBICHUs,  KPUTHYECKH  OICHHMBATh €€  JIOCTOBEPHOCTh M|
HENPOTHBOPEUYHUBOCTH;

(GbopMyIupOBaTH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpeTaTh OMBIT UCTIOIB30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3INIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAYYHBIH S3bIK B KadecTBE CpEJCTBAa IpH pabdoTe C
XUMHAYECKON WHPOpMAIUEii: MPUMEHATh MEXKIpPEAMETHbIE ((PU3NYECKUue |
MaTeMaTU4YEeCKUE) 3HaKW W CHUMBOJBL,  (GopMynbl,  aOOpeBUATYpBHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAIbHBIMU KOMMYHUKATHBHBIMH 1€HCTBUSIMH:

3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXJIaeMOWl TEeMbl B XOJle AHMAaiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh HWICH, (POPMYIUPOBATH CBOW TPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYSHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPH
BBIMIOJITHEHUN XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(opMyIupOBaTH BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COIJIaCOBaHUS MO3ULUN B X0J1€ OOCYXACHUSI U 0OMEHAa MHEHUSIMHU.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUPOBaTh U MO Mepe
HEOOXOAMMOCTH KOPPEKTHUPOBATh NpEUIaraéMblii alropuT™M JIEUCTBUH INpu
BBITIOJTHEHUU YYE€OHBIX M HCCIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KIIACC

[IpenmeTHBle pe3yiabTaThl OCBOCHHUS Kypca «OOmas W HeopraHudeckas
XUMUSD OTPAXKAIOT:

cq)opMHpOBaHHOCTL MPEACTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS W KYJIBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaAKTHICCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CUCTEMOW XMMHYECKHUX 3HAHWH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAralONIUe MOHATHS (XUMUYCCKHH 3JIEMEHT, aTOM, M30TOII, S-, P-, d-
3JIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJISAPHBIA OOBEM,



BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCICHUSA, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METAJUTMUECKasi, BOJOPOJIHAS ), KPUCTAINIMYECKas
pEIIETKA, TUMBI XUMUYECKUX PEAKIUN, pACTBOP, ANEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJINTUYECKAs THCCOLMALUA, OKHCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMHUYECKOW pPEaKIMKM, XMMUUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJIEKTPOJIMTUYECKON AUccoLManuu, nepuoandyeckui 3akod . 1. Menneneesa,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAaHECHUSI W MPEBPAIICHUSA
SHEPIUM MPU XUMHUUECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMS, JICKAINIME B OCHOBE ITOHMMAaHUA
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKUX SIBIICHUM, (DAKTOJIOTHYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJYYCHHH U O€30MacCHOM HCIOJIb30BaHUU
BOKHEUIIINX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYECKON JEATETbHOCTH
YEJI0BEKA;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU MOHITHH,
yCTaHABIUBATh WX B3aUMOCBSA3b, HMCIOJIB30BaTh COOTBETCTBYIOUIWE MOHSITHUS
IIpU ONMCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMUUYECKYIO CUMBOJIMKY IS
cocTaBieHUus (OpMYJ BEHIECTB H ypaBHEHUNM XMUMHUYECKUX PEAKIUH,
cucremarnueckyro HoMeHknatypy (IUPAC) wu TpuBuanbHBIE Ha3BaHUS
OTJICJIbHBIX HEOPTaHUYECKHUX BEIIECTB (YyrapHbIi ra3, YriIeKUCIbIi ra3, aMMHak,
raméHasi u3BeCTh, HEral€Has U3BeCTh, MUThEBAsI CO/la, TUPUT U JIPYTHUE);

chOpMUPOBAHHOCTh YMEHUW OMNPENENATh BAJICHTHOCTh M  CTEICHb
OKUCJICHUS XUMUUYECKHUX AJIEMEHTOB B COCJAMHEHMSIX PA3IMYHOTO COCTaBa, BU]
XUMUYECKOW CBSI3U (KOBAJIEHTHas, MOHHAsA, METAJUIMYECKAsl, BOJOPOJHAs) B
COCMHEHUAX, THUIl KPUCTAJUIMYECKOM PpEIIETKM KOHKPETHOTO BEIIECTBA
(aToMHas1, MOJIEKyJISIpHAsA, MOHHAS, METAJUIMUECKasi), XapaKTep Cpe/ibl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHHM yCTaHaBIIMBATh NPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB MO MX COCTaBY K OMpPENeNEHHOMY KIacCy/TpyIe
coeMHEHU (TpOoCThle BEIIECTBA — METAJUIBI M HEMETallbl, OKCHUBI,

OCHOBaHHUS, KUCJIOThI, aM(OTEPHBIE TUAPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
J. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro  CHCTEMATU3UPYIOIIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepuoguyeckoid cucCTEMbI
XHUMHYeCKuX 3yieMeHToB J[. M. MeHneneeBa, MCIONB3ys MOHATUSA «S-, P-, d-
ANEKTPOHHBIE  OpPOUTAIMN, «QHEPreTUYECKUE  YPOBHUY, OOBSICHATD
3aKOHOMEPHOCTM MW3MEHEHHUS CBOWCTB XUMHYECKHX OJJIEMEHTOB M HX
COEMHEHUM MO IepuojaM U rpymnmnam l[leprnoanueckor CUCTEMbl XUMHUYECKUX
anemenToB 1. 1. MeHneneenBa;

c(hOpMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3IMYHBbIX KJIAcCOB,
MOATBEPKIATH CYIIECTBOBAHUE T'€HETUUYECKOM CBSI3M MEXIAY HEOPraHUYECKUMHU
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCU(PHUITMPOBATH XMMHUUECKHE PEAKITUU 110
Pa3IMYHBIM IPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s dekTy peakuu, I3MCHEHHUIO CTEIICHeH OKHCIISHUS DJIEMEHTOB, OOPaTUMOCTH
peaKIny, y4acTUIO KaTaJInu3aTopa);



c(hOpMUPOBAHHOCTh YMEHHI COCTAaBISATh YPABHEHUSI PEAKIUN pazIUYHbBIX
TUIIOB, TIOJIHBIE W COKpAaIIEHHBIE YypaBHEHHUS peakIMidi HOHHOrO OOMEHa,
YUYUTBIBAsE YCIOBUS, IPU KOTOPBIX ATH PEAKIMU UAYT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHI TPOBOJUTH PEAKIUU, MOATBEPKIAOIIUE
KaueCTBEHHBIH COCTAaB PA3JIMUYHBIX HEOPraHWYECKUX BEIECTB, PAClO3HABATH
OMBITHBIM ~ MYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpaX
HEOPTraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBHUTEJIPHBIX PEAKIMM IMOCPEJCTBOM COCTABJIICHHUS DJIEKTPOHHOTO
OanaHca ATUX peaKIuii;

chOpMUPOBAHHOCTh  yMEHUU  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOW PpEaKIUH OT Pa3Iu4HbBIX (PAKTOPOB; XapakTep CMEIICHUs
XUMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3JACHCTBUS (TTPUHITUII
Jle lllaTenwe);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXkKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOU KUCIIOThI, aMMHaKa, a
Takke c(HOPMUPOBAHHOCTh MPEACTABICHUNM 00 OOIIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMHUYECKOT0 TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCICHUS C MCIOJIH30BAHHEM
MOHSITUSL «MAacCOBasl JIOJISl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIECHUM Ta30B
npyu  XUMHUYECKUX pEeaKIusiX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHWYECTBY BEIIECTBA, Macce WM O00BEMY OJHOrO0 U3
Y4acTBYIOIIMX B pPEaKIMU BEIIECTB, TEIUIOBOro 3¢ deKxra peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAaHHOCTh ~ YMEHHMH  COOJIONAaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja0opaTOpHBIM O0OpYJAOBaHHUEM, a TaKKe IpaBHIIa
oOpalleHus ¢ BeleCTBAMU B COOTBETCTBHUU C MHCTPYKIIUSIMH IO BBITTOJHCHHIO
Ja00PAaTOPHBIX XUMUUECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBITIONHATH XUMHUYECKHMA
IKCTIEPUMEHT (pa310’KeHUE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTOPa,
OTIPENICNICHUE CpPElIbl PAcTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATBHOIO
WHIUKATOpa, BIUSHHEC Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuu, peakiud HOHHOrO OOMEHa, KauyeCTBEHHBIC pEaKIMu Ha Cylbdar-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
AKCIEPUMEHTAIBHBIX 3a7ad 10 TeMaMm «Mertamiel» u  «Hemertamnb») B
COOTBETCTBHHM C TIpaBWJaMH TEXHUKA OC30MAaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OPaTOpPHBIM OOOpPYAOBAHHEM, MPEICTABISATH PE3yJIbTaThl
XUMHYECKOTO JIKCIIEPUMEHTa B (DOpMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHHM KPUTUYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAINIO, TONy4aeMyl0 M3 pPa3HBIX HCTOYHUKOB (CpPEACTBA MacCOBOU
KOMMYHUKalu, UHTEpHET U IpyTHX);

chOpMHUPOBAHHOCT, ~YMEHUH  COONIOAATh TMpaBWiIa  AKOJIOTHYECKU
[1eJIECO00Pa3HOTO TIOBEACHHUSI B OBITY W TPYJAOBOM MESITEIBHOCTH B IIEIAX
COXpaHEHHMsI CBOETO 3/I0POBbS M OKPYKAIOILIEH NPUPOJHON Cpeibl, OCO3HABAThH
OMAacHOCTh BO3JECUCTBUSI HA >KUBbIE OPraHU3MbI OMNPEACIIEHHBIX BELIECTB,
noHnumass cmbicn mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBILICHUSI W MPEJOTBPAIlEHUS] WX BPEIHOrO BO3JEHUCTBUS HA OpPraHU3M
YEJI0BEKa;



JUTsI OOYYAFOIIUXCS ¢ OTPAaHUYCHHBIMHA BO3MOYKHOCTSIMH 37I0POBBSI: YMCHHUE
MPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOZaX IO3HAHHWS BEHIECTB U
XUMHUYECKUX SBICHUM;

Ui CIENBIX W CIa0OBUASIIMX OOYYaIONIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KJIACC
HauMenoBaHnue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMmmsl padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBbI XUMUH
CrpoeHue aTOMOB.
[Tepuonnueckuii
3aK0H U
Ileprognueckas
1.1 P 3
cucTeMa
XUMHYECKIX
anemenToB 1. 1.
Meuneneena
CrpoeHue BelecTna.
1.2 MHuoroo6pasue 4
BEIIIECTB
XuMH4yeckue
1.3 6 1 1
peakuu
Hroro mmo pasneny 13
Paznen 2. Heoprannyeckasi XuMusi
2.1 Mertaisl 1
2.2 Hemetamner 1 1
2.3 CBs3b




HCOPraHN4CCKUX 1

OpPraHHYECKUX
BEILIECTB
Hroro no pazneny 17
Paznea 3. Xumus u :KU3HL
3.1 XUMUSA U KA3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
11 KVIACC

N

~

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

XUMMYECKUH dJIEMEHT. ATOM.
DneKTpoHHas KOHPUTyparus
aTOMOB

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XUMHUYeCKuX djeMeHToB 1. 1.
MeHneneeBa, UX CBA3b C
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHUUYECKHX 3JIEMEHTOB 1
HX COCMHEHUH 10 rpymnmnam u
nepuojiaM. 3Ha4eHUE
MEePUOINYECKOTO 3aKOHA U
CHCTEMBI XHUMHYCSCKHUX 3JIEMEHTOB
J.1. MenpeneeBa B pa3BUTUU
HayKu

Crtpoenue BeniecTBa. XUMHUYECKas
CBS3b, €€ BU/Ibl; MEXaHU3MBI




00pa30BaHUs KOBAJIGCHTHOW CBSI3H.
Bopoponnas cBsizb

BaneHTHOCTE.
DNEeKTPOOTPULIATEIIEHOCTb.
Crenens okuciieHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHS

HOHS[TI/I@ (0] JII/ICHepCHBIX CUCTCMax.
I/ICTI/IHHI)IG 1 KOJUIONIHBIC
pactBOpbl. MaccoBas 101
BEIIIECTBA B pacTBOpE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHN4eCKUX COECTUHEHUM.
['eneTnueckas cBs3b
HEOPraHN4eCcKUX BEIIECTB,
pa3IUYHbIX KJIACCOB

Knaccudukanus xuMmuaeckux
peaKkurii B HEOPraHUYECKOU U
OPraHM4YeCcKO XUMHUH. 3aKOH
COXpaHEHHUs MacChl BEIECTB;
3aKOH COXPaHEHUS U MPEBPAILCHHS
SHEPTHUH NMPH XUMHUIECKUX
peaKImsIX

Ckopoctb peakiuu. OOpaTuMble
peakuun. XuMUYECKOE
paBHOBecHE




10

[Tpaktuyeckas padora Ne 1.
«BnusiHue pa3nuyHbIX GaKTOpOB
Ha CKOPOCTh XUMUYECKOM
peaxkuum»

11

DNEeKTpOIUTHYECKAS
muccormanus. [lonstue o
BOJIOpOIHOM Mokazarene (pH)
pactBopa. Peakuiuu HOHHOTO
oOMeHa. ['uaposin3 opraHn4eckux
Y HEOPTaHMYECKHX BEIECTB

12

OKucauTenbpHO-
BOCCTaHOBHTEIILHBIC PEAKITHH.
[Tonsatue 06 3nekTpom3e
pacmiaBoB U pacTBOPOB CoJieit

13

KonTtponbHas padoTa no pasueny
«TeopeTnyeckre OCHOBBI XUMUH

14

Mertasuibl, UX MOJOKECHHUE B
[Tepuoanueckoit cucreme
XUMHUYecKuXx djaeMeHToB 1. Y.
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus atToMoB. O01IHe
(hM3UYeCcKue CBOMCTBA METAJIIIOB

15

CrutaBbl METaJIIOB.
ONEKTPOXUMHUYECKUN PsifL
HaNpsHKeHUH METauIoB

16

XUMHYECKHE CBOUCTBA




BAYKHEHIINX METAJUIOB (HaTpuUi,
KaJIni, KaJlblIMii, MarHuii,
IIOMHHMI) U UX COETMHEHUN

17

XHUMUYECKUE CBOMCTBA XpOMa,
MeIU U UX COCIUHCHUHU

18

XUMHYeCKHe CBOMCTBA ITMHKA,
JKeJie3a M UX COeTMHEHUH

19

[IpakTueckas padora Ne 2.
"Pemrenne s3kciepuMeHTaNIbHBIX
3ama4 no teme «Metaib"

20

HeMeTaJIHBI, HUX ITIOJIOKCHHUC B
[Tepunoanueckoii cucreme
XUMHUYeCKuX daeMeHToB 1. 1.
MeHneneeBa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®usnyeckue CBOMCTBA
HEMETaJIOB. AJIJIOTPOITHUS
HEMETaJIOB (Ha MpUMepe
KHCJIOpoJia, cephl, hochopa u
yriiepoaa)

22

XHUMHYECKHE CBOMCTBA TaJIOTCHOB,
Cephl U UX COCTMHEHUM

23

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 ux coeMHEHHIA

24

XHMMHUUYECKHE CBOMCTBA YIIIEpOa,
KPEMHHUS U UX COCIUHEHUN




25

[Ipumenenne BaxHEUIINX
HEMETaJJIOB U NX COeTUHECHUI

26

O00011IeHNE B CHCTEMATH3aLIH
3HaHUH 110 Teme «HemeTamaby.
Boruucienus mo ypaBHeHUSIM
XUMHUYECKUX PEaKInil U
TEPMOXUMHUYECKUE PACUETHI

27

[IpakTueckas padora Ne 3.
«Pemnienne 3kCIepuMEHTaIbHbIX
3ama4 no teme "Hemeramisr'"»

28

KonTponsHas pabota no remam
«Metamael» 1 «HeMeTamiey

29

Heopranudeckue u opraHndecKue
KHCIOTHL. Heoprannyeckue u
OpraHu4ecKrue OCHOBAHUS

30

AmboTepHbIe HEOpraHUYeCKHUe U
OpraHUYECKUEe COCIMHEHUS.
I'enernyeckas cBs3b
HEOPraHMYECKUX U OPraHuYeCcKhX
BEIIECTB

31

Ponp xuMuu B o0ecIieueHun
3KOJ'IOFPI‘ICCKOI>1, SHCPFCTquCKOﬁ u
MUIIEBOM 6630H8.CHOCTI/I, Pa3sBUTHH
MCIUIIMHBI

32

[IpencraBnenust 06 oOmUx
HAYYHBIX TPUHITUITAX




MPOMBIIIEHHOTO MOJYy4YEHHS
BaKHEHUIIINX BEIIECTB

Yenosek B MUpE BELIECTB U

33 1
MaTepUaIoB

34 | Xwumus U 370pOBbE YEIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



