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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepauuy, peaqu3yIOIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrpaMMBbl, H
OCHOBHBIX TOoNIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIMTYCKHUKAMHU
o01reo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS. HEOThEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAONIMM JSTaloM pean3aluyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJIOCTHOM CHUCTEME XHMHYECKOro o00pa3oBaHHS. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U 00IIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3MI0POBBI0 M TPHUPOAHOW cpene. Peanusyercs xXumudeckoe o00Opa3oBaHHE
oOydJaromuxcs Ha YPOBHE CpPEAHEro 00IIero o0pa3oBaHusl CPEICTBAMH yueOHOTO
npeamera «XUMHUS», COAEpPKAHUE U IOCTPOCHUE KOTOPOrO OMPEACIICHbl B
nporpaMMe MO XUMHUU C Y4€TOM CHeUM(PUKA HAYKW XUMHUHU, €€ 3HaYeHUs B
MO3HAHUU TPHUPOABI U B MaTEpUANbHON XU3HMU OOIIECTBA, a TaKXKe C Y4ETOM
oOImux I1eJaell W MPUHIHUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeiHero obero oopaszoBanus B Poccuiickoit deneparum.

XUMHUS KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYIO pOJib B
COBPEMEHHOM ITMBWJIM3AIIMK, B CO3JaHUU HOBOUW 0a3bl MAaTEPHAIBHON KYJIBTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (JOPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIJaHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpYXKAloIleM MHUpPE KaK O €IUHCTBE
OPUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOI'O COCTAaBa OKPYXKAOUIErO0 MHpa, OCO3HAHHSA B3aUMOCBS3H MEXIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOXXHBIMH 00JIACTSMH PUMEHEHUS.

TecHO B3aMMOJEHCTBYS ¢ APYTMMH €CTECTBEHHBIMM HAayKaMH, XMMUsS CTaJla
HEOTHEMJIEMOI YaCThI0O MHUPOBOW KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyAa U KHU3HU KaXJI0ro ujeHa oOmectBa. CoBpeMEHHas XUMHS Kak Hayka
co3ujarenbHas, Kak HayKka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pelIeHUe
IJI00AJIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSI YEJIOBEYECTBA — ChIPbEBOM,
SHEPIreTUYECKOM, MUIIEBON, SKOJIOTHUECKON O€30MaCHOCTH U OXPAHBI 3JOPOBbSI.



B cootBercTBHM ¢ OOMMH LEISMH W TMPUHIUIAMU CPEIHETo OO0Iero
oOpaszoBaHus cojaepkanue mnpeamera «Xumus» (11 kmaccel, 6a30BbI ypOBEHBb
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HAa OOLIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOOUMYI0 UM JJIs  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, MPOJOHKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

Ctpyktypa colepxaHus Kypca — «XUMHUSA B OKU3HM 4YeJOBEKa»
chopmupoBaHa B TpOTrpaMMe IO XMMHUM Ha OCHOBE CHCTEMHOIO0 MoAXoAa K
U3YYEHUIO Y4YyeOHOro Marepuana U OO0YyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUN Ha OMNPENEIEHHBIX TEOPETHYECKHX YpPOBHAX. Tak, B Kypce
OpraHWYeCKOM XUMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOM
TEOPUH CTPOCHHUS OPraHMYECKUX COCJWHCHMM, a TakkKe Ha YpOBHE
CTEPCOXUMHYECKUX M DJEKTPOHHBIX TMPEJCTABICHUN O CTPOCHUU BEIIECTB.
CBenenus 00 wu3y4aeMbIX B Kypce BeEIIeCTBaX JalOTCs B Pa3BUTHHM — OT
yIJEBOJIOPOJIOB JIO CJIOKHBIX OHMOJOTMYECKHM aKTUBHBIX CoeluHeHuU. B kypce
OpraHWYeCKOM XHUMHUHM TOJYy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YpPOBHE
OCHOBHOTO 00IIIero 00pa3oBaHus NEPBOHAYAIBHBIC TTPEACTABICHUS O XUMHYECKON
CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCIMOCTH CBOMCTB BEIIECTB
OT UX CTPOCHUSI, O XUMHYECKON PEaKIINH.

[lon HOBBIM yTIJOM 3pEHHsS] B MpPEIMETE pPacCMaTPUBACTCS W3YUYCHHBIH Ha
YpOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs TEOPETUUYECKUU Marepual U
(akTONOTrMYEeCKHME CBEIIEHHUS O BEIIeCTBAX W XUMHUYECKoW peakiuu. Tak, B
YaCTHOCTH, B Kypce «XUMHUS B )KM3HU YEJIOBEKa» 00yUYaromUMCs PEIOCTaBISIeTCS
BO3MOKHOCTb OCO3HATh 3HAYEHUE MEPUOIUIECKOTO 3aKOHA C OOIIETEOPETUIECKUX
U METOJOJOTHYECKUX TMO3UILUNA, TIy0Xe TMOHATh HCTOPUYECKOE HU3MEHEHHE
(GbyHKIHI 3TOT0 3aKOHA — OT 0000MIAOIIEH 10 OOBICHSIONICH U TPOTHO3UPYIOMIESH.

Enunas cucrema 3HaHMM O Ba)KHEHINMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX W NMPUMEHEHUHU, a TAKXKE O XUMHUYECKUX PEaKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKaHMs AOMOJHsSEeTcs B Kypce 11 knacca smeMmeHTamu
COJIEpKaHMs, UMEIOIIUMU KYJIbTYPOJIOTHYECKHII W TMPUKIAAHOW XapakTep. OTH
3HaHUSl CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHUM C JAPYTMMHU HayKamu,
PacKpbIBAIOT €€ poJib B MO3HABATEIBHON U MPAKTUYECKOW IESITEIbHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH
U MPAKTUYECKUX MPUIIOKEHUN XMMHH, TOMOTAIOT BBIMTYCKHUKY OPUEHTUPOBATHCS
B OONIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIMBATh HHPOPMALUIO W MPUMEHITh €€ Uil MOMOJHEHUs
3HAHUM, PEUICHUS] UHTEJUIEKTYalbHbIX U SKCIIEPUMEHTAIIbHBIX UCCIIEI0BATENbCKUX
3amad. B menom coxepkanune y4eOHOTO mpeamera «XuUMUS» JTAHHOTO YPOBHS
W3y4CHUS OPHUEHTHUPOBAHO Ha dbopmupoBaHue y 00yyarommuxcs
MUPOBO33PEHYECKON OCHOBBI JJIsi MOHUMaHUsl (PuiocodCcKkux uIeh, TakuxX Kak:



MaTepUaJlbHOE  €AMHCTBO  HEOPraHMYeCKOro M OpPraHuyeckoro  Mupa,
00yCIIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTb
IPUPOAHBIX SIBJICHUNA NYTEM JKCIECPUMEHTA U PELICHUS NPOTUBOPECUHUM MEXKIY
HOBBIMH (DAKTaMHU M TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIU XUMUHU B
pEIIeHUH  DKOJIOTMYECKHX  MpoljeM, a Takke ImpoliemM  cOepexeHus
HSHEPreTUYECKUX PECYPCOB, ChIPbsI, CO3/IaHUSI HOBBIX TEXHOJOTMM U MaTEpUAJIOB.

B nmnane pemenuss 3agad  BOCIMTAHMS, PA3BUTHS U COLMAIIM3AIUU
oOy4Jaromuxcs NPUHATHIE MPOTPAMMOM IO XUMHUHU MOJXOAbl K ONPEIEICHUIO
colepKaHUsl M TOCTPOEHUSA MpeAMeTa MpeAycMaTpuBaloT (hopMupoBaHue
YHUBEPCAJIbHBIX Y4YEOHBIX JEUCTBHH, HMeronMx 0a30Bo€ 3HAYEHUE JUIs
pa3IUYHBIX BHJIOB JICSITENIBHOCTH: pelIeHus MpoOjieM, TIOUCKa, aHaiu3a U
00paboTku nHGOPMALIMK, HEOOXOJUMBIX JJIsi MPUOOPETEHUS OTbITA MPAKTUYECKON
U HCCIEAO0BATENbCKONW JESTeNIbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B IMO3HAHUH
XUMUHU.

B mnpaktuke mnpenonaBaHus XMMHHM, KaK Ha YpPOBHE OCHOBHOI'O OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CPEJIHEr0 OOIIero o0pa3oBaHus, PU ONPECICHUH
CoJlepKaTeNIbHOM XapaKTePUCTUKH LIeNied HU3y4YeHHs MpeaMeTa HamnpaBJIeHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTU YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C
METOANYECKON TOYKH 3PEHHUS] TAKOW IMOAXOJ K OINPENEICHUIO UENeH W3Y4YEHUs
IpeAMETA SIBJIIETCS BIIOJIHE ONPABAAHHBIM.

CornacHo AaHHOM TOYKE 3pPEHUs TJIABHBIMU LEISMH H3Y4YEHHUs IpeameTa
«Xumus» Ha 6a30BoM ypoBHE (11 Ki1.) ABISAIOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKHX 3HAHUHW KaK  BaKHEHIIEH
COCTABJIAIOIICH €CTECTBEHHO-HAYYHOW KAPTHUHBI MHpPA, B OCHOBE KOTOPOW
JeXaT KIIOYeBble TOHATHS, (DyHIaMEHTAIbHbIE 3aKOHBI U TEOPUH XUMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHMAHHUE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIEHHE C UCTOpHEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (opMHpOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOAAaX IMO3HAHUS
BEIIECTB M XHMMMUYECKHUX pEaKIuil, HEOOXOAUMBIX i1 HPUOOpPETEHUS
YMEHUI OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHYECKUX SIBJICHHM,
UMEIOILIUX MECTO B IPUPOJE, B IPAKTUUECKON U TIOBCETHEBHOW KU3HH;

e pa3BHUTHE YMEHUI U CIIOCOOOB AEATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHUEM  IpaBUII
0e301acHOr0 OOpaIeHUS ¢ BEIICCTBAMM.

Hapsay ¢ atumMm, conepxaTesibHas XapaKTEpUCTHKA LEIel U 3a1a4 U3y4eHUs
IIpeMETA B MIPOrpamMMe MO XUMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IPHOPUTETaMH B CUCTEME CpellHero oodiero oopazoBaHus. CeroaHs B



MpEeTNoJlaBaHud ~ XUMHH B OOJIBIIEH  CTETEHW OTHAETCS  MPEANOYTECHUE
MPAKTUYCCKON KOMIIOHEHTE COJCp)KaHUsA OOy4YeHHsS, OPUEHTHUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00I11€00pa30BaTEIbHON OpraHU3allK, BIIAJCIOIIEr0 HE
Ha0OpOM 3HaHUW, a (PYHKIMOHATBLHOW T'PAMOTHOCTHIO, TO €CTh CHOcOOaMu U
YMCHHUSMHU aKTUBHOTO TOJYYCHHUS 3HAHWW W MPUMEHECHHUS WX B PEAbHOUN KU3HH
JUTSI pEIICHUS TIPAKTUICCKUX 3a/1a4.

B cBf3um ¢ 3TUM mnpu M3y4YEHUH TMpeaMeTa «XWMHUS» JIOMHHHPYIOIICE
3HaYEHUE MPUOOPETAIOT TAKKE LEIU U 3a7a4u, KaK:

ajanTtanusi 00yJaromuxcs K yCIOBHSIM JUHAMUYHO Pa3BUBAOIIETOCS MHPA,
dopMupoBaHHWE  HWHTEIUIEKTYalbHO  PAa3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPHHSITHIO TPAMOTHBIX
PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIlUSAX, CBI3aHHBIX C BEIICCTBAMH M HX
IPUMCHCHUEM;

dopMupoBaHUE Yy OOYYarOIIUXCS  KJIFOYEBBIX HABBIKOB  (KJITFOYECBBIX
KOMIIETEHIINI), WUMEIOINX YHUBEPCAIbHOE 3HAYCHHWE IS PA3IMYHBIX BHUJIOB
JESTENbHOCTU: peIlIeHusl mpo0sieM, MOoMcKa, aHaianu3a U 00paboTku MH(OpMaIUH,
HEOOXOIUMBIX IS TPHOOPETCHMSI ONBITA JICSITCIIBHOCTH, KOTOpas 3aHHMAacT
BaXHOE MECTO B TIO3HAHWW XUMHUH, a TakkKe IS OICHKH C ITO3HIIHM
DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHUYECKUX
IPOIIECCOB HA OPraHU3M YeJIOBEKa U MIPUPOJAHYIO CPELY;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSTENILHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHM, UCTIOIB30BATh
COBPEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJOTUM JJIA TOUCKA W aHalu3a y4yeOHOU u
HAYYHO-TIONMYJISIPHON WH(GOPMAIIMN XUMUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y OOYUAIOMINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIUICHHS, HAOTI0aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPHU IUIAHUPOBAHWU W TPOBEIECHUU XHUMHYECKOTO
HKCIIEPUMEHTA;

BOCIIMTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTH B T'yMaHHCTHYECKOU
HAIPABICHHOCTH XUMHH, €€ BaXXHOW POJHM B PEMICHUU TIOOATBHBIX TPOOIeM
PaIMOHAILHOTO MPUPOIOTIOIB30BAHMS, TIOTIOTHEHHS YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUs! MPUPOIHOIO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTro
OTHONICHHSI K TPUPOJE U CBOEMY 3J0POBBIO, a TAaKKe MPUOOPETEHUS OTBITA
WCIIOJIb30BAHUS TOJTYYEHHBIX 3HAHUW I TPUHATAS TPAMOTHBIX pPEIICHUH B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECKIUMHU SBIICHUSIMH.

OO6m1ee Ynco 9acoB, OTBEAEHHBIX ISl U3YUYCHUS] XUMUH, Ha 0230BOM YPOBHE
cpeaHero obOimiero oOpa3oBaHHUs, cocTaBisgeT 68 ydacoB B 11 kmacce 2 yac B
HEJIEIIO.



COILEPKAHUE OBYYEHUA
11 KVIACC
OBIIASA N HEOPTAHUYECKAA XUMUA

TeopeTnyeckre OCHOBbI XUMUU

XuMudeckud anemMeHT. AtoMm. Sapo aroma, W30TONBL. OJNEKTPOHHAs
000J104YKa. DHEPreTUYeCKre YPOBHHU, MOMYPOBHU. ATOMHBIC opOurtanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpesielieHUs JJEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOIOB. DINEKTPOHHASI KOH(PUTYpAIHs aTOMOB.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
1. . MenneneeBa. CBs3b MepHOANYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xuMu4deckux aieMeHToB [[. M. MeHnneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUSI CBOMCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM H TEepHOJaM.
3HayeHUEe NEPUOJNYECKOTO 3aKOHA B Pa3BUTUHU HAYKHU.

Ctpoenune BemiecTBa. XUMHUYECKas CBsI3b. BHIBI XUMHUYECKOW CBS3U
(xoBaJIeHTHAsl HEMOJSpPHAs W TOJSpHAsl, MOHHAs, MeTajuinyeckas). MexaHU3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U  JIOHOPHO-
akuenTopHblil). BopopoaHass cBs3b. BaneHTHOCTb. ONEKTPOOTPULIATENBHOCTD.
Crenenp okucneHus. IoHbI: KATUOHBI U aHUOHBI.

BemecTtBa  MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEUIECTBA. [HWIIbl KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.

[lonsiTue 0 nucnepcHbIX cucTeMax. VICTMHHBIE M KOJUIOWJIHBIE PAaCTBOPBI.
MaccoBas 1071 BEIIECTBA B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHCHUU. Homenkiatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAIEKAIIUX K Pa3JIMYHbIM KJ1accaM.

Xumudeckas  peaknmsa.  Kimaccupukanus  XMMUYECKHMX — PEakIWd B
HEOPraHUYECKOM M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU IPU XUMUUYECKUX PEAKLIHX.

CkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3nuHbIX (pakropoB. OOpaTumble
peakunu. XUMHYECKOE paBHOBecue. DakTOphl, BIMUSAIONIME HA COCTOSIHHE
xumuueckoro paBHosecus. [Ipunnun Jle [laTtense.

Dnektponautnyeckas aucconuanus. CuiibHbIE U cnadbie 3nekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, [ETOYHAS.

OKuCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH.



ODKCNEPUMEHTAIBHBIE METOJbl HM3YUYCHHS BEIIECTB M WX MPEBPAIICHHUIL:
nemoHcTpauus Tabmun «llepuoaunyeckas cuctema xumudeckux snementos . .
MenneneeBay, U3ydeHUE MOJeNied KPUCTAJUIMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHUCaHUE AEMOHCTPAIIMOHHBIX U JTA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEePOKCUaIa
BOJIOpPO/ia B MPUCYTCTBUU KaTAJIM3aTOpa, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbI0 YHHMBEPCAJIBHOIO HWHIUKATOpa, pEaKkUUd HOHHOTO OOMEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusiHue pa3iuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIANY.

PacuétHnie 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKkluil, B TOM YHUCIE
TEPMOXMMHUYECKUE PACUETHI, PACUETHl C HCMOJB30BAHUEM TOHSATUS «MaCCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xXumMust

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucrteme
xumudeckux asnemeHToB JI. M. MenneneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUsT HEMETauioB (Ha TMpuUMeEpe
KHUCIIOpoJia, cephl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TallOTE€HOB, CEphI, a30Ta,
dochopa, yrmepoga U KpeMHHs) M MX  COeAUHEHUH  (OKCHJOB,
KHUCIJIOPOJICOAEPKAIINX KUCIOT, BOJIOPOIHBIX COCTMHEHUN ).

[IprMeHeHne BaXXHENIINX HEMETAJIIOB U UX COCIUHEHUM.

Meramisl. Ilonoxenue meramnosB B Ilepuoguueckonl cucreMe XMMHUYECKHUX
sanemeHtoB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JEKTPOHHBIX 000J0UYEK
aToMoB MeTasuioB. O6mume gusnyeckue cBoiicTBa MeTamwioB. CIlaBbl METAJIOB.
DJIEKTPOXUMUUECKUMN PsiJl HAMPSHKEHUM METaJJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIMX METAUIOB (HATpUH, KaJlui, KaJablUM,
MarHui, aTlOMUHUM, ITUHK, XpOM, JKEJI€30, MEJIb) U UX COCTMHCHMUIA.

OO6mme crocoObl MOTy4YeHUs METauioB. [IpuMeHeHHe MeTaljioB B OBITY U
TEXHHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
M3ydeHHe KOJJIeKIMH «MeTamibl W CIJIaBbl», 0Opa3llOB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTATBHBIX 3a/1ad, HAOJIOJIEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJECHCTBUE THIPOKCHIA ATIOMHUHUS C PACTBOpPAMHU
KHUCJIOT U 1IEJI0Yel, KAUeCTBEHHbIEC PEAKIIMU HA KATUOHBI METAIIJIOB).

Pacuérnbie 3anaum.

Pacué€Tter maccel BemecTBa Wi 00BbEMA ra3oB MO W3BECTHOMY KOJIUYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIICCTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CJIH OJHO
W3 BEIIECTB UMEET MPUMECH.



XuUMUS U )KU3Hb

Ponp xuMum B 0OecriedyeHUU SKOJIOTUYECKOU, SHEPreTUYECKOW M MUIIEBOU
0€30MacHOCTH, Pa3BUTUU MEAUIUHBL. [loHATHE O HAay4YHBIX METOJAX IMO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOHMMX HAYYHBIX MPUHIMUIIAX [TPOMBIILIEHHOTO
MOJIYYECHUS BXKHEUILINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MATEPUAIOB: BAXXHEUIIHUE CTPOUTEIIbLHBIC
MaTeprualibl, KOHCTPYKLUHOHHBIE MATEPUANIBI, KpPACKH, CTEKJIO, KEpaMHKa,
MaTepUalibl JJIs DJIEKTPOHUKH, HAHOMAaTepHasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
yI00peHus.

XUMHSL U 3J0pOBbE 4YEJIOBEKA: IIPABUJIA MCIIOJNb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIb30BaHUS MpErnapaToB OBITOBONW XUMUU
B MOBCEJHEBHOU KU3HMU.

MexrnpeaMeTHbIE CBS3H.

Peanuzanus ~ MeXnpeaMETHBIX  CBsS3€H MpU  HM3ydYeHWH  oOOmed |
Heoprannueckoi xumuu B 11 Kiacce oCyllecTBIsSIETCS Yepe3 MCIMOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYYHBIX T[OHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KIacCUPUKaIUs, MEePUOJUYHOCTb, HaOII0ACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, SBJICHHUE.

@dusuka: Marepusi, JHEPrus, Macca, aToM, AJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PAJAUOAKTUBHOCTb, MOJIEKYJIA, YHEPIreTUUECKUN YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3MYECKUE BETUUYMHBI M CAUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.

buonorusi: knerka, opraHusM, SKocucTema, Owuochepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TOPOJIBI, MOJIE3HBIE UCKOTAEMbIE, TOTIINBO,
pecypchl.

TexHonorus: XUMHU4YECKasi MPOMBIILICHHOCTb, METAJLUTYPTUs, IPOU3BOJICTBO
CTPOUTENBHBIX MATEPUAJIOB, CEIBCKOXO3SMCTBEHHOE IIPOM3BOACTBO, NHUIIEBAs
MPOMBIIINICHHOCTh,  (hapMalieBTHUecKasi  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKUX MPENnaparoB, IPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEPUAIIOB,
3JIEKTPOHHAs HPOMBIIIIIEHHOCTh, HAHOTEXHOJIOT U H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHus SABISIETCS] CUCTEMHO-JEATEIbHOCTHBINA MOAXO/.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUIINI 0a30BOM HAYKH XHUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD >KU3HEHHBIE TIJIaHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XJIAaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIBLHONM M TMPAKTUYECKON N1EATETbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(pOpMAIMU O MEPEJAOBBIX JIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370poBOro M 0Oe3omacHoro o0pasza >KW3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHMMAHUSI UEHHOCTU TMPaBUI HUHIAUBUAYAIBHOTO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



HMHTEpeca K MPAKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpaszoBaHus, Oyaymiedl mpodeccun M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMS KU3HHU Ha 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
pEeIIeHNs BOMPOCOB PAIMOHATIBHOTO MPUPOIO0TIOIL30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, YKOJIOTHICCKONU KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOM 0a3bl MaTepUATBHOW KYJIbTYpHI, PEIICHUH TI00aIbHBIX POoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MIPOUCXOAIINX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 00OCHOBAaHHBIE 3AKIIOYEHHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATENbCKOM AEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIAMETHBIE PE3YJIbTATHI

MeTaHpeleeTHme PE3yJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘{HOﬁ KapTHUHbBI MHpaA H CHGHI/I(i)I/IKy MCTOJOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (l)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IprrHe);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBPIiI (HO3HaBaT€HBHLI€, KOMMYHHKAaTHUBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUCCKNE 3HAHUS M yYHUBEPCAJIbHBIE YUYEOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBIMH No3HABaTeJbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJIbTATHI AEATEIBHOCTH C TOCTABICHHBIMHU 1EISIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KIacCUPUKAIIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHUE XHUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMUUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI Jisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPaBUIBLHOCTHU
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNST ¥ BBIBOJIbI OTHOCUTEJIHHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMNbBIT HCMHOIB30BaHUS MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KadyeCTBE CpeACTBAa Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU 1€ICTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPU BBITIOJTHEHHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MyTEM COTJIAacOBaHUS MO3ULUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejaracéMblii  aJITOPUTM JICUCTBUNA TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIITh CAMOKOHTPOJIb CBOEH JEATETbHOCTH Ha OCHOBE CaMOaHalu3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

11 KIJACC

[IpeamerHble pe3ynbTaThl OCBOEHMSI Kypca «OOmas M HeopraHudeckas
XUMUS» OTPAXKAIOT:



c(hOpMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJIM XUMUHM B TIO3HAHUM SIBICHUUN
npuposibl, B (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G yHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMMOHATUS (XUMHUYECKUH 3JIEMEHT, aToM, M30Tom, S-, pP-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM,
BAJICHTHOCTb, AJEKTPOOTPUILIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMHUYECKasl CBS3b
(KoBaJieHTHAsl, MOHHAs, METAJTMYECKAasi, BOJIOPOJIHAS ), KpUCTA/UIMUECKasl peréTka,
TUTIBI  XUMUYECKUX  peakIuid, pacTBOp, DJIEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AJEKTPOJUTHYECKAST JIUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW PEaKINK, XUMUYECKOE PaBHOBECHUE), TECOPUU U 3aKOHBI (TEOpHs
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoaunyeckui 3akoH . M. Menneneena,
3aKOH COXPAHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAIICHUS SHEPrUU
IpU XUMHYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKHHN S3BIK XUMHUH,
MHUPOBO33PCHUYECCKHUE 3HAHUS, JIGKAIIME B OCHOBE NMOHUMAHMS MPUYMHHOCTU U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUH, (PaKTOIOrMUecKrue CBEACHHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOIb30BAHUN BaKHEHIINX HEOPTaHHUUECKHUX
BEIIECTB B OBITY M MPAKTHUUECKOU JIEATETbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTepHbIE NMPU3HAKUA TOHITHUH,
YCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS MPU
ONMMCAaHUN HEOPTAHMYECKHUX BEILIECTB U UX MPEBPAILCHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
coctaBieHus GOpMyJd BEHIECTB M  YPaBHEHMM  XMMHYECKHUX  PEaKIuH,
cucreMarnueckyro HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTb, HETAILIEHAs] U3BECTh, TUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMPEAENATh BaJICHTHOCTh M CTEIIEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTIO COCTaBa, BUJl XMMHUYECKOMN
CBA3U (KOBAaJICHTHAs, MOHHAs, METAINIMYECKAs, BOJOPOIHASI) B COCAUHEHHUSIX, THII
KPUCTAJTIMYECKOW PEmIETKM KOHKPETHOrO BeIeCTBa (aTOMHas, MOJICKYJSIpHas,
MOHHAs, METAJJIMYECKAs1), XapaKTep Cpeabl B BOJHBIX pACTBOPAaX HEOPraHMUYECKUX
COCJIMHCHUIA;

c(hOpMHUPOBAHHOCTh YMEHUM YCTaHaBJINBATh MPUHAJJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO WX COCTaBy K OMNpENeIEHHOMY Kiaccy/Tpymre
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETAJLJIbI, OKCUJIbI, OCHOBAHMUS,
KHUCJIOThI, aM(OTEpHbIE THUIPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOAUYECKOTO 3aKoHa /JI.
N. MenaeneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATH3UPYIOILYIO, O0OBSCHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIUU;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh dIJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKUX »JJeMeHTOB 14 mnepuonoB Ilepuoanueckoi CUCTEMBI
XUMH4Yeckux djemeHtoB JI. M. MenneneeBa, HCHONb3ys MOHATHSA «S-, P-, O-
AJIEKTPOHHbBIE opOuTaIny, «QHEPTeTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB U UX COCIUHEHUU
1o nepuojam u rpymnmnam [lepuoandeckoil cucTeMbl XUMUYECKUX d1eMeHTOB /1. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKJATh CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3U MEXKIY HEOPTraHUYECKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUN COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIAcCHU(PUIMPOBATH XUMHUYECKUE PEAKIIUU TI0
pPa3IMYHBIM TpU3HAKaM (YUCIYy M COCTaBY PEarupyrolnX BEUIECTB, TEMJIOBOMY
s dekTy peakiuv, U3MEHEHHUIO CTEIeHEW OKHUCIICHHUS JIEMEHTOB, OOpaTUMOCTH
pEeaKIUM, Y4aCTUIO KaTallu3aTopa);

c(OpPMHPOBAHHOCTh YMEHUU COCTABJIATH YPABHEHUS PEAKIUN PpPa3IUYHBIX
THUIIOB, MOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IIPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHLIA;

c(hOpMHUPOBAHHOCTh yYMEHHH MPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAUYECTBEHHBI COCTaB pA3JMYHBIX HEOPraHWYECKUX BEIIECTB, pPAaCIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIHME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHMM  PACKphIBAaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUN MMOCPEICTBOM COCTaBIIEHUS JIEKTPOHHOTO OaliaHca
ATUX PEaKIU;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakiuu OT PA3INYHBIX (PAKTOPOB; XapaKTep CMEIIEHUSI XUMHUIECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHEIIHETO Bo3aeiicTBus (mpuniun Jle Hlatense);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPH30BaTh XUMUYECKHUE TPOIECCHI,
JIe)KalllMe B OCHOBE IPOMBINUJIEHHOIO MMOJYYE€HUs CEPHOW KHUCIOTHI, aMMHakKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOMUX HAYYHBIX MPUHIIMIAX U
AKOJIOTUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOCTBA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOAWTH BBIUUCICHUS C HCIOIH30BAHUEM
MOHSATUS «MaccoBasi J0Jis BEIIECTBA B PAcCTBOPE», OObEMHBIX OTHOIIEHUN Tra3oB
MPU XUMUYECKUX PEaKLMIX, MAaCChl BellleCTBa WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIHMX B PEaKIMU



BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHUS MAacCChl
BEIIECTB, MPEBPALICHHS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOIOATh MPaBUJia MOJIH30BAHUS XUMUYECKOU
MOCyIoM U JTabOpaTOpHBIM OOOpYAOBaHUEM, a TaKXe IMpaBWia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMHU IO BBITIOJHEHUIO JIaOOPATOPHBIX
XUMHUYECKHUX OIBITOB,;

c(hOpMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIEPUMEHT (pa3fioKeHUEe MEePOKCHIA BOJOPOJa B NMPUCYTCTBUU KaTaau3aTopa,
ONpEAECICHUE CpEeIbl pPacTBOPOB BEHIECTB C€ TMOMONIBIO YHUBEPCAJIBHOTO
WHJUKATOPa, BIUSHUE Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEeakilvH,
peakiuu MOHHOTrO OOMEHa, KaueCTBEHHBbIE peaklnu Ha Ccyibdar-, KapOoHAT- U
XJIOPU/I-AaHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE DKCIEPUMEHTAIbHBIX 3aJa4 IO
TeMaMm «Mertamie»y u «Hemeramibl») B COOTBETCTBUU C MpaBUJIAMH TEXHUKHU
0€30MacHOCTU TIpU OOpaIlleHWH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
IPEACTaBIATh PE3yNbTaThl XHMHUYECKOTO OHKCIepuMeHTa B ¢dopMme 3alucH
ypaBHEHUM COOTBETCTBYIOIIUX peakiuii U (OpMyJIUpOBaTh BBIBOJBI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO
UHPOpMAIIMIO, TIONYYaeMYyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBA MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chOpMHPOBAHHOCTh ~ yYMEHMH  COONIOAATh  MpaBUjia  DKOJOTHYECKH
11eJ1IeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATENBHOCTH B IEIIX
COXpPaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKIIEH NPUPOJHOM Cpelbl, OCO3HABAThH
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTaHU3MbI ONPE/ICIEHHBIX BEIIECTB, TIOHUMAS
cmbicn mokazarenss [IJIK, mosicHATP Ha mnpuMepax CrnocoObl yMEHBIICHUS H
IPEAOTBPAILECHHS UX BPEIHOTO BO3/IEVCTBUS HA OPraHU3M YEJIOBEKA;

JUisi 0Oy4YaroIIMUXCs ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHSITh 3HAHUA 00 OCHOBHBIX JOCTYIMHBIX METOJAX IO3HAHHS BEIIECTB H
XHUMHYECKUX SIBJICHUM;

JUISL CHENBIX W CIa0OBUIANIUX OOYyYalOUIUXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obOo3HadueHui JI. Bpaiinsg mis 3anucn XUMHUYECKHX

bopmyn



TEMATHYECKOE IINTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctema XUMUYECKUX 6
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 6
' BEILECTB
1.3 XHUMHUYECKUE PEAKITUU 17 1 1
Hroro mo pazgeny 29
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibl 8
2.2 Hemeranms 15 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 5
' BeIllECTB
Utoro no pazneny 28
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMHUS U )KU3HB 11 1
Hroro no paszneny 11
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 3 3




IHOYPOYHOE IIVTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero KonTponnabic | IlpakTHieckHe u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
XUMHUYECKUH DIIEMEHT. ATOM. 1
DneKTpoHHas KOHQUTypalus aTOMOB 1
[Tepuonnueckuii 3akoH u [lepuoanueckas
3 crucTeMa XuMHU4Yeckux 3jeMeHToB /1. U. 1
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpHUEN CTPOECHHS aTOMOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
4 cUCTeMa XUMMHYEeCKUX 3yieMenToB JI. H. 1
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
5 XUMHYECKUX DJIEMEHTOB U X COEIUHEHUH 10 1
rpyniaM v rnepuoaam
3HaYeHHE MEPUOJMIECKOTO 3aKOHA
6 CHUCTEMbI XUMUYECKHUX 1eMeHToB [I. 1. 1
MenzeneeBa B pa3BUTUH HAYKU
7 CrtpoeHue BellecTBa. 1
8 XuMudeckas CB3b, €€ BHAbI; MEXaHU3MBI 1
00pa3oBaHUs KOBAJIEHTHOW CBSI3H.
9 Bonoponnas cBs3b 1
10 BaneHTHOCTB. DIEKTPOOTPULIATENBHOCTb. 1




11

CreneHp OKHUCIECHUS.

BemectBa MOJIEKYISPHOTO U

12 HEMOJIEKYJIIPHOTO CTPOEHHUS

13 [lonsiTHe 0 AUCHEPCHBIX CHCTEMaX

14 HctrHHBIE U KOJUIOMIHBIE PACTBOPBI.

15 . MaccoBast 10151 BelecTBa B pacTBOpe

16 Knaccudukanus u HOMEHKIaTypa
HEOPraHUYeCKUX COCTMHEHUH.

17 I'eneTnyeckas CBSA3b HEOPraHUICCKHX
BEIECTB, PA3JIUYHBIX KJIACCOB

18 Krnaccudukarus XHMHYECKUX peakui B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHUs MACChl BEIIECTB; 3aKOH

19 COXpaHEHUs U MPEBPAIICHHS YHEPTUHU TIPH
XMUMHUYECKUX PEaKIHIX

20 CKOpOCTh peakKIluu.

21 OO6parumbie peakiui. XUMHIECKOE
paBHOBeCHE
[IpakTuueckas padota Ne 1. «Bnusiaue

22 pa3IUyHBIX (HAKTOPOB HA CKOPOCTH
XUMHYECKON peaKinm»

93 DnexTponauTHueckas auccouuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pactsopa..

24 Peakuuu nonHoro obMeHa

25 lMunponus opraHMuecKux U HEOPraHMIECKUX
BEILECTB

26 OKHCAUTENHEHO-BOCCTAHOBUTETIHLHBIC




peakum.

[ToHsiTHE 00 ANIEKTPOIIH3E PACIUIABOB U

21 pacTBOPOB COJIEH

08 KoHnTponsHas paboTta 1o pasaeny
«TeopeTnyeckne OCHOBBI XUMUN»

29 AHanu3 KOHTPOJIbHOM paboThI
Mertaiel, ux nosoxenue B [leproanueckoit

30 cHUCTeMe XUMUUYecKuX 3jieMeHToB /. 1.
MenneneeBa 1 0COOEHHOCTH CTPOEHUS
aTOMOB.

31 O6uue ¢puznyeckue cBOicTBa METANIOB

32 CrutaBsl METAIIOB. DIIEKTPOXUMUYECKUAN P
HaIpsHKEHUH METaJUIOB
XUMHYECKHE CBOMCTBA BaKHEHIITHNX

33 METaJUIOB (HaTpUH, KaJui, Kaabllui, MarHui,
ATIOMUHHN) U UX COCTMHCHUM
XuMHYecKre CBOMCTBA BaXKHEHIIINX

34 METAJUUIOB (HATPUH, KaJIui, KaJblIui, MarHui,
QTIOMUHHK) U UX COCTMHCHUMA

35 XHUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COEIUHEHNN

36 XHUMHUYECKHE CBOMCTBA IMHKA, JKeJle3a U UX
COEIUHEHNN
[IpakTnueckas pabota Ne 2. "Pemenue

37 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME
«MeTamie»"

38 HeMmeTtannsl, uX moJI0KEHHC B

HepHOﬂquCKOﬁ CUCTEME XUMHUYCCKUX




anemeHTOB J[. 1. Menaeneera

39 Oco0OeHHOCTH CTPOSHUS aTOMOB HEMETAIIOB

40 ®du3nyecKne CBOMCTBA HEMETAILIOB.

41 AJtoTponisl HEMETAIOB (Ha IpUMEpE
KHCIIOpo/1a, cephl, ocdopa u yriepoaa)

42 XUMHUYECKHE CBOMCTBA TaJIOTEHOB, UX
COCAUHEHHI

43 XHWMHUYECKUE CBOMCTBA CEPBI U UX
COCAUHEHHI

44 XuMHUYeCcKre CBOMCTBA a30Ta U UX
COeqUHEHNN

45 Xumuyeckue cBoiictBa (ocodpa u ux
COeqUHEHNN

46 XHUMHUYECKUE CBOMCTBA yriepoaa U ux
COEeIUHEHNN

47 XUMHUYECKUE CBOMCTBA KPEMHUS U UX
COEeqUHEHNN

48 [IpumeHeHne BaXXHEUIIINX HEMETAIIOB U UX
COEeqUHEHNN

49 O0001IeHre U cucTeEMaTU3aLMs 3HAHUI 110
teme «Hemeramisy.

50 Borurcnenus o ypaBHEHUSIM XUMHUYECKUX
peaKIuil 1 TEPMOXUMHUYCCKUE PACUETHI
IIpakTtuyeckas pabora Ne 3. «Pemenne

51 SKCIIEPUMEHTAJIbHBIX 33/a4 110 TeEME
"HemeTamsl"»

59 KonTponsHas paboTta no Temam «MeTaib»

n «Hemertanab




53

Heopranuueckue u opraHuyecKue KUCiaOThI.

54 Heopranunueckue 1 oprannueckiue OCHOBAHUS

55 AmdoTepHbIe HEOPraHUIECKUE U
OpraHUYECKUE COCTMHEHUSI.

56 ['eneTnyeckast CBsI3b HEOPraHUUECKHUX
BEIIECTB

o7 I'eneTnyeckas CBSI3b OPraHUYECKHUX BELIECTB

58 Ponp xuMuu B 00ecieueHuH YKOJI0THICCKO,
0e30I1aCHOCTH

59 Ponps xumuu B obecrieueHur SHEPTETUUECKOM
0e30I1acHOCTH

60 Ponp xuMuu B o0ecrieueHur MUIEBOM
0e30I1acHOCTH

61 Poinb xumuu B oOecrieueHnH 0€30ITaCHOCTH B
pa3BUTHE METUITAHBI
[Ipencranenus: 06 0OMMUX HAYYHBIX

62 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS
BA)KHEHIIINX BEIIECTB
[Ipencrarnenus: 06 0OIMMUX HAYYHBIX

63 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS
Ba)KHEUIIINX BEIIECTB

64 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB

65 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB

66 XUMUS U 30pPOBBE YEIOBEKA

67 KonTtponsHas padota no temam «XuMus 1
JKU3HBY

68 AHanu3 KOHTPOJBHON pabOThI




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10-11 xknacesl/ XKypun A.A., AkimonepHoe oouiectBo «M3narenbecTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

AxmaTtoBa M.A. Opranuueckasi XuMusi B TECTOBBIX 3a/1anusix : 10- 11 knaccsr:
ydeOHoe 1mocobue I yJaniuxcsi 001meo0pa3oBaTebHbIX yUpeKaIeHui - M.:
Benrana -I'pad, 2011r

I'apa H.H. KonTposnbHble 1 nmpoBepouHbie padoThl o xumuu. 10-11 ki1.: MeTto.
nocobue - M.: [lpoda, 1997 r

Kopomenko A.C. KoHTpoJib 3HaHUM 110 OpraHudecKoi XuMuu.- M.:I'yMaHuT.

Nza. Hentp BJIAJOC, 2000r

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmotexa [IOK https://myschool.edu.ru/



