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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEIbHOM MPOTPaMMBbl CpeHEro o0Iero oOpa3oBaHUs
(®OIT  COO), npencrabieHHbix B  dDenepaibHOM  TOCYAapCTBEHHOM
obpazoBatenbHoM cTangapte COO, ¢ yuérom KoHueniuu npenojaBaHusi yueOHOTo
npeaMmera «XuMus» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yronX OCHOBHBIE 00pa30oBaTeIbHbIE MPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHUN
«Ctparerum pa3Butus Bocniutanus B Pocculickoit @enepanuu Ha nepuon 1o 2025
rojga» (Pacnopsikenue IpasurtensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/J0B K pa3paboOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOwielt crpaTteruy 00y4eHusl, BOCIMTAHUS M Pa3BUTHs 00YUYaIOLIUXCS CPEICTBAMHU
yuebHoro npeamera «Xumusi» g 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenTyanbubie nonoxenuss GI'OC COO o B3aMMOOOYCIOBICHHOCTU IIEJIEH,
collepKaHMs, Pe3yJbTaTOB OO0y4YeHUss U TpPeOOBaHU K YPOBHIO MMOATOTOBKHU
BBIMTYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o01reo0pa3oBaTeNbHON  OpraHU3allK, SBISETCA HEOThEMJIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHT 3aBEpIIAOIIUM JTAllOM peaau3aluyd  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[IEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHCTEME XUMHUYECKOTOo oO0pa3oBaHHA. OTH IEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYpHI
YeJI0BeKa, a TAKXKE IKOJIOTUYECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
U TPUPOIHON cpene. Peanmsyercs xumudeckoe oOpa3oBaHHE OOydYaIOIIMXCS Ha
YPOBHE CpeHEro 0011Iero 00pa3oBaHusl CPeACTBAMH YICOHOTO MpeIMeTa « XUMHUS»,
COJIEp’)KaHHE U IOCTPOCHUE KOTOPOrO OMPEAENICHBbl B MPOrpaMMe IO XHUMHHU C
yuéToM crneuuuk HaykKu XUMUHM, €€ 3HaueHUs B IO3HAHUU NPUPOIBI U B
MaTepuaibHON KM3HHU OOIECTBA, a TAaKXKe C YUETOM OOIIMX LIeNel U MPUHIIUIIOB,
XApaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oOIIero
oOpazoBanus B Poccuiickoit denepariu.

XuMUS Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpPacT ocoOyio poiib B
COBPEMEHHOW IUBUIIM3AIMHA, B CO3/JaHWM HOBOW 0a3bl MaTepHAbHON KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJIaJ B (HOPMHUPOBAHNE PALIMOHAIBHOTO HAYYHOT'O MBIIIJICHHS, B
CO371aHUE LIEJIOCTHOIO MPEACTABICHHUS 00 OKpYXKAlOLEM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTOpoe (OopMHpyeTcs B XUMHUH Ha OCHOBE MOHMMAHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aMMOCBSI3U MEXAY
CTPOEHUEM BEIIECTB, UX CBOWCTBAMHM M BO3MOXKHBIMU OOJIACTSIMH IMPUMEHEHUS.



TecHO B3aUMOJECUCTBYS C APYTUMHU €CTECTBEHHBIMM HAayKaMU, XMMHS CTalia
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIBTYpPbl, HEOOXOJIUMBIM YCIOBUEM YCIEITHOTO
TpyJla W >KM3HU Kaxjoro wieHa oOmiectBa. CoBpeMeHHass XUMHUS KaK Hayka
co3ujarenbHas, Kak HayKa BBICOKMX TEXHOJOTHMU HalpaBlieHA Ha pelieHue
I00anbHBIX TPOOJEM YCTOWYMBOIO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOIA,
SHEPIreTUYECKOM, MUIIEBOM, HIKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3/I0POBBSI.

B cootrBercTBUM ¢ OOmMIMMHM LEISIMU MW TPUHIUIIAMH CPEIHETO OOIIEro
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kinaccel, 6a30BbIl YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOJUMYIH UM JUIsl  BBIPAOOTKU  MHUPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJKCHUS
00pa3oBaHus B Pa3JIMUHBIX 00JIACTSAX, HE CBI3aHHBIX HEMOCPEJACTBEHHO C XUMUEH.

CocTaBisitoniuMu  TIpeAMeTa «XUMHS»  SIBISIOTCS 0a30BbIe  KYpChl —
«Oprannueckass xumusi» U «OOmass W HEOpPraHUYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBJISFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HaHUU M0 HEOPTAaHMYECKOW XUMHH (C BKJIIFOUCHUEM 3HAHUM M3 OOIIEH XUMUU) U
opraHuyecko xumuu. OOpMHUPOBAHUE JAHHOW CHUCTEMbl 3HAHUW MPU H3YYCHUU
npeaMeTa oOecredyrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIUX MOHATHA, 3aKOHOB M TEOPHI XUMUU.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HeopraHudeckass XuUMHs» cQOpMUpOBaHA B MpOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K U3Y4YeHHIO Yy4YeOHOro wmarepuaia u 0OycClOBJeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMNpPEACNIEHHBIX
TEOPETHYECKUX YpPOBHAX. Tak, B Kypc€ OpPraHM4YeCKOM XHMHUHU BEUIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHHSI OPTraHUYECKUX
COCIMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXUMUYECKHMX M JIIEKTPOHHBIX
npeICTaBlIeHUH 0 CTpoeHuu BerlecTB. CBeeHus: 00 M3ydaeMbIX B Kypce BeIlecTBaxX
JAIOTCS B PA3BUTHH — OT YTJIEBOAOPOJOB JO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHuM. B Kypce  OpraHM4eckom — XMMHHM  [OJYYalOT  Pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOT'O OOIIEro oOpa30oBaHHs IMEPBOHAYAIBHBIC
MPEICTABICHUS O XUMUYECKOUN CBS3H, KIAaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMUYECKOU PEAKIUU.

[log HOBBIM yriioM 3peHusi B mpeaMeTe «XHUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl M3YYEHHbIH Ha YPOBHE OCHOBHOrO o0miero oOpa3oBaHUs
TEOPETUYECKUA MaTepuan © (PAKTOJIOTMYECKHE CBEJACHUS O BElIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XAMHUS» OOYYAIOMIMMCSl TPEJOCTABIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOIO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULIUM,



riy0ke TMOHATh HMCTOPUYECKOE M3MEHEHHE (PYHKIMH H3TOro 3aKkoHa — OT
00001ao1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnasa cucrema 3HaHMM O BaKHEMILIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUU, a TAKKE O XMUMHUYECKUX PEAKIHUAX, UX CYIIHOCTH W
3aKOHOMEPHOCTAX MpOoTeKaHus fonoiHsercs B kKypcax 10 u 11 kimaccoB anemMenTaMu
COJIep>KaHMsl, UMEIONIUMU KYJIbTYPOJIOTHUUYECKUNA M TPUKIAJIHONW XapakTep. OTH
3HaHUSl CMOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3M XMMHUU C JPYTMMH HayKamH,
PACKpBIBAKOT €€ POJIb B IIO3HABATEIBHON U IIPAKTUUECKOU AEATEIBHOCTH YEI0BEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U IPAKTUYECKUX MPUIOKEHUN XUMUH, TOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHLCS B
OOIIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX TpoOJieMax, CBSI3aHHBIX C XUMUCH,
KPUTUYECKH OCMBICITMBATH HH(POPMAIINIO U PUMEHSITh €€ JJ1sI TONOJIHECHUS 3HAHU,
peleHrs UHTEJUIEKTYaIbHBIX U AKCIIEPUMEHTATBHBIX UCCIIEIOBATEIIbCKUX 3a/1a4. B
[EJIOM CoZiepKaHue ydeOHOro mnpeameTra «XUMUS» JAaHHOTO YPOBHS H3y4YEHUS
OpPUEHTUPOBAHO Ha (OPMUPOBAHUE Y OOYHAIOIIMXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHusT (GUIOCOPCKUX HUJEeH, TaKUX Kak: MaTepuajbHOE EIUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpPA, 0O0YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM M CTPOEHHEM, MTO3HABAEMOCTb IPUPOIHBIX SABJICHUN MyTEM SKCIIEPUMEHTA
U pEIIeHUs TMPOTUBOPEUYHM MEXIy HOBBIMU (PaKkTaMH U TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUHU B PEUICHUU SKOJOTUYECKUX MpobiieM, a
TaKKe MpobsieM cOepexeHUs: YHEPreTUUECKUX PECYpCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTMH U MaTepUasoB.

B nmane pemenus 3amay  BOCIHUTAHMS, Pa3BUTUS M COLMAIM3ALIMU
oOy4JaromuXxcs TPUHATHIE MPOTPAMMOM IO XUMHUU TMOJIXOJbI K OIPEIACICHUIO
colepKaHUsl H TOCTPOEHHUs TpeaMeTa MpeaycMaTpuBaioT (QopMupoBaHUE
YHUBEPCAJIBHBIX YUYEOHBIX ICHCTBHM, UMEIONTUX 0a30BOE 3HAUCHUE VISl PA3TMUHBIX
BUJIOB JEATEILHOCTH: pelIeHus TMpoOieM, IOUCKa, aHaimm3a U 00paboTKu
uHQOpMalMK, HEOOXOMUMBIX JUIS TPUOOPETEHHUS ONBITa MPAKTUICCKOH U
HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTtuke mnpenomaBaHHMs XMMHHM KakK Ha YpOBHE OCHOBHOI'O OOILETo
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHET0 o0IIero oopa3oBaHus, MPU ONpPEIeTICHUN
COJIEpKAaTEeNIbHOM XapaKTepUCTUKU LeJied M3y4YeHHs MpeAMEeTa HampaBICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAJUIMOHHO NPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTU YeJIOBEKa M KAaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOW KyinbTypbl. C
METOJIMYECKOW TOYKH 3PEHHSI TAKOW IMOAXOJ K OINPEICIICHUIO LEIEH H3YUYCHHS
npeaMera SIBJISIETCS BIIOJTHE OMpaBJaHHBIM.



CornacHo JaHHOM TOYKE 3pEHMsI TJABHBIMU LIEJSIMU HM3y4Y€HUs IpeameTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) sBsIFOTCS:

e (QopMHpOBaHME CHUCTEMbl XHMMHUYECKUX 3HAHUM Kak  BaKHEHIIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPAa, B OCHOBE KOTOPOU
JeXaT KJII0YeBble MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XUMUH,
OCBOCHHE fA3bIKAa HAYKH, YCBOCHHME WU IMOHMMAHUE CYIIHOCTU JOCTYIHBIX
000011IeHN T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX
Pa3BUTHUSA U CTAHOBJICHUS;

e (opmupoBaHHe U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIIECTB U XUMUUECKUX PEAKIINi, HEOOXOAUMBIX JIJII TPUOOPETCHUS YMEHU N
OPUECHTHPOBATLCS B MHPE BEHIECTB M XUMHUYECKUX SIBJICHHUH, WMEIOIIUX
MECTO B MPUPOJIE, B MPAKTUYECKON U MOBCEIHEBHOMN KU3HH;

e pa3BUTHE YMEHHUH M CIOCOOOB JESATENBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM
U OOBACHEHHMEM XHUMHUUYECKOTO DSKCIEpUMEHTa, COOIIOACHUEM MPaBUII
0e301acHOro O0paIeHus ¢ BEIICCTBAMH.

Hapsiny ¢ atum, coaepxkaTenibHas XapaKTEpUCTHKA LEJEH U 3a/1ay U3y4YEeHUS
npeIMeTa B MporpaMMe Mo XMMUU YTOYHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU C
HOBBIMH TIPUOPUTETAMH B CHUCTEME cpeaHero oodimiero oOpa3zoBanusa. CeroaHs B
NPENoJaBaHuy XUMHUU B OOJIbIIEH cTeeHn OTAAETCS MPENOUYTeHUE MPAKTUYECKON
KOMIIOHEHTE CcoJlepKaHusl OOy4eHHsl, OpPUEHTUPOBAHHOM HA  TMOJTOTOBKY
BBIMTYCKHUKA 00111€00pa30BaTeIbHON OpraHU3alliy, BIAJICIONIEr0 HE Ha0OpOM
3HaHWM, a (QYHKIIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU W YMEHUSIMHU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOM XKU3HU JIJISl PEIICHUS
NPAKTUYECKUX 3a7a4.

B cBs3u ¢ 3TUM 11pu u3yueHun npeaMera « XUMus JOMHUHUPYIOIee 3HaYeHUE
NpUOOPETAIOT TAKUE 1SN U 3a]1a4yH, KaK:

azanTamnus o0y4yarouuxcsl K YCJIOBHSIM JTUHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dbopMupOBaHME  WHTEUIEKTYyaJlbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITENIBHOMY TPHUHSITHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX )KU3HEHHBIX CUTYalUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopMupoBanue 'y 0OydYaroOmMXCsl KJIIOYEBBIX HAaBBIKOB  (KIIFOUEBBIX
KOMIETEHIU), MMEIOINX YHHBEPCAJIbHOE 3HAUYCHHE [UJIS Pa3IMYHbIX BHUJIOB
JESTENBHOCTH: PEIIeHUsT TPo0sieM, MOUCKa, aHanu3a U 00paboTku MH(OpMAIUH,
HEO0OXOIUMBIX I IPUOOPETEHUS OIIBITA JAEATEIHPHOCTH, KOTOPAs 3aHUMAET BAXKHOE
MECTO B NO3HAHUM XHMHH, a TaKXKE 1 OLUEHKU C TMO3UIUN HKOJIOTUYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIICCTB U XUMUYECKHUX MPOIECCOB HA OPTaHU3M
YyeJioBeKa u IPUPOJHYIO cpeny;



pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUYaIOIIUXCS: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMSI TI0 XUMHH B COOTBETCTBUU C JKMU3HEHHBIMH MTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpeMEHHbIE MH(OPMAIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA W aHalv3a y4eOHOU u
HAyYHO-TIOMYJISIPHON HH(DOPMAITUU XUMHYECKOTO COJICP KAHMS;

dbopMupoBaHUE U pa3BUTHE Y 00YUYAIOIIUXCS AaCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUSI,  HAOJII0JAaTeIbHOCTH, COOPAHHOCTH, AaKKYpPaTHOCTH, KOTOpBIC
0COOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUU U MPOBEACHUU
XUMHUYECKOTO IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydarommxcs YOeKJAEHHOCTH B  T'yMaHUCTUYECKOU
HAIPaBJIEHHOCTU XUMHUHU, €€ BaXXHOW POJIM B PEIICHUU TI00AIBHBIX MPOOIeM
palMOHAILHOTO TIPUPOOTIONB30BAHUS, TTOMOJIHEHUSI YHEPTETUYECKUX PECYPCOB U
COXpaHEHHsI TPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH Oepex HOTO
OTHOIIIGHUSI K TIPUPOJIE M CBOEMY 3J0POBBIO, a TaKkKe NPUOOPETEHMs OIbITA
WCIIOJIb30BaHUS TMOJIYyYEHHBIX 3HAHWW JUIS TPUHATHS TPAMOTHBIX PEIICHHHA B
CUTYaIUsIX, CBI3aHHBIX C XUMHUYCCKUMU SBIICHUSIMH.

B yueOHOM miaHe cpenHero ooOmero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT0 YPOBHSI BXOJHUT B COCTaB MpeAMETHOW o0jacTu «EcTecTBeHHO-HAyYHbBIC
IPEAMETHI.

OO61iee ynco 4acoB, OTBEAEHHBIX JUIS U3yUYEHUsI XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero ofmiero odpazoBaHusi, cocrapiser 68 dacos: B 11 kiacce — 68 gaca (2
yaca B HEJIENIO).



COIAEPKXAHHUE OBYYEHUA
OBIIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckue OCHOBBI XUMUM

XAMUYECKAA dleMEHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTHYEeCKHEe ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanw, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpe/lesieHUus] 3JIEKTPOHOB MO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHASI KOH(DUTYpaIisi aTOMOB.

ITepnoanueckuii 3akoH U Ilepuoguueckas cucrema XMMUYECKUX 3JIEMEHTOB /],
N. MenpgeneeBa. CBs3b NepUOAMYECKOTrO 3akoHa U llepmoamyeckoil CUCTEMBI
XUMH4YeCKUX eMeHToB [[. 1. MenneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEHIECTB MO TPYIINaM W TEPUOJIaM.
3HayeHHUEe NEPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenune BemiecTBa. XUMHYECKasi CBsI3b. BuAbl XMUMHUYECKOW CBSI3U
(koBaJieHTHAsl HEMOJISIpHAs W TIOJSpHAs, WOHHAsA, MeTauinyeckas). MexaHU3MbI
oOpa3oBaHUs KOBAJEHTHOW XUMHUYECKOW CBA3M (OOMEHHBIH U JOHOPHO-
akienTopHbeii). BogopoaHas cBsizb. BaleHTHOCTb. DIIEKTPOOTPHUIIATETBHOCTD.
Crenenp okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJSIDHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOWCTBA BELIECTB OT TUINA KPUCTAIIINYECKON PEIIETKU.

[TonaTne 0 nucnepcHbix cucremax. VICTUHHBIE W KOJUIOWJHBIE PACTBOPHI.
Maccosast 10J1s1 BelIeCTBa B pacTBOPE.

Kaccudukanus HEOPTraHUYECKUX COCJIMHEHU. Homenknarypa
HEOpPraHWYECKUX BelecTB. [‘eHeTndeckas CBA3b HEOPraHMYECKUX BEIIECTB,
IIPUHAJICKAIIMUX K PA3JIMYHBIM KJIACCAM.

Xumudeckas peaknusa. Knaccudukanus — XMMHYECKHMX — pPeakluil B
HEOPraHUYECKOM U OpPraHMYECKOM XHWMHH. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALICHHS SHEPTUU IPU XUMUUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iudHbIX (hakTopoB. OOpaTrMbie
peakuun. XuMHUeCKoe paBHOBecue. DakToppl, BIMAKOIIAE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle [laTtense.

DnekTponauTnyeckas auccouuanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KMCIIAsl, HEUTPAJIbHAS, IIEIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEbHBIE PEAKIINH.

OKCIEpUMEHTAIIbHbIE METOJbl H3YyYEHHS BEUIECTB W HMX MPEBpaALICHUN:
neMoHcTparsa Tadnui «llepuoauyueckas cuctemMa XMUMHYECKUX djeMeHToB . .
MeHnneneeBay, U3ydeHUE MOJIENIEd KPUCTAJUIMYECKUX PEUIETOK, HAONIOJACHUE U
OonucaHue JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE MTEPOKCHUIA



BOJIOPOJia B MPUCYTCTBUM KAaTAIM3aTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEILIECTB
C MMOMOIIBI0 YHUBEPCATBHOTO MHAUKATOPA, PEAKIIUY HOHHOTO OOMEHa), TPOBEACHUE
MpakTu4Yeckoil padoThl «BinusHue pa3inyHbIX (HAKTOPOB Ha CKOPOCTh XUMHYECKOM
peaxkuumn.

Pacuérnsie 3anaun.

Pacy€tel 1noO ypaBHEHMSAM XUMHUYECKHX pEakUUi, B TOM 4YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIL30BAHUEM MOHATHS «MACCOBAs 10JIA
BEILIECTBAY.

Heopranuuyeckass XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoguueckoi  cucreme
xumuueckux snemeHTtoB JI. M. MenneneeBa u O0COOCHHOCTH CTPOCHUS aTOMOB.
dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha MpuMepe
KHUCIIOpOJia, cephl, hocdopa u yrieposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAJUIOB (TalloTE€HOB, CEphI, a30Ta,
dochopa, yraepoga M KpeMHHs) M HMX  COeAMHEHUH  (OKCHUJOB,
KUCJIOPOACOAEPKAIIUX KUCTIOT, BOJIOPOJAHBIX COCTUHEHHUI ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIJIOB U KX COCTMHEHMUIA.

Metamibl. [lonoxxenue merannoB B llepuoguueckoil cucteMe XMMHUUYECKHX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0UEK
atomoB MertauioB. Ob6mue ¢uzndeckue cBoricTBa MeTamuioB. CIulaBbl METAJLIOB.
DIIEKTPOXUMUUYECKUN psi HAMPSHKEHU METAJIIOB.

XUMHYECKHE CBOMCTBA BaXHEWUIIMX METAUIOB (HATpUHM, KaJlUi, KaJblHM,
MarHui, aJlOMUHUM, [IUHK, XPOM, JKEJI€30, M€Jlb) U UX COCIMHEHMUII.

OO6mue crmocoObl TOJy4eHUsT MeTauioB. IIpuMeHeHne MeTaaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJIbl M3YUYEHHUS BEIIECTB M HX IIPEBpAILCHUMN:
U3y4YeHHe KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3IOB HEMETAIIOB, PEIICHUE
AKCTIICPUMEHTAIBHBIX 3a/a4, HaOJI0JeHUEe W ONHCAHUE JIEMOHCTPAIIMOHHBIX H
Ja00pAaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUIPOKCHA ATIOMHHHUS C PACTBOPAMH
KHUCJIOT | IIEJI04€H, KaueCTBEHHBIC peaKIIui Ha KAaTHOHBI METAJIJIOB).

Pacuérnsbie 3agaun.

Pacuérer mMaccel BemiecTBa MM 00bEMa ra3oB IO HU3BECTHOMY KOJHUYECTBY
BEIllECTBa, Macce WIM O0OBEMY OJHOTO M3 YYaCTBYIOUIMX B PEAKIUU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB pPEaKlUH, €CIU OJHO
W3 BEILIECTB UMEET MPUMECH.

XuMHA 4 )KU3Hb

Ponp xumuu B o0ecriedyeHUM IKOJOTHYECKOM, IHEPreTUUeCKOW M THUILEeBOU
0e30MacHOCTH, Pa3BUTUU MeaUIUHBL. [loHSATHE O HAay4YHBIX METOJaX MO3HAHUS
BEIIECTB " XUMHUYECKUX pEaAKIIMH.



[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX  MPOMBIIIJICHHOTO
MOJTYYCHHS BAXKHEHIITX BEIIIECTB.

YemoBek B MHUpPE BEIIECTB W MAaTEPUAJIOB: BAXKHEWINNE CTPOUTEITHHBIC
MaTepuasibl, KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKH, CTEKJIO, KepaMuKa,
MaTepHasibl IS AJCKTPOHUKH, HAaHOMATEPHAIIbl, OPTaHUYCCKUE W MUHEPAIbHBIE
yInoOpeHus.

XuMHS W 3J0pOBbE YEIIOBEKA: IpaBWjIa HCIIOIB30BAHUS JICKAPCTBEHHBIX
MpernaparoB, MpaBuja OS30MaCHOTO WCITOJIb30BAHUS MPENapaToB OBITOBOW XUMHH
BITOBCETHEBHOM KU3HHU.

MeXnpeIMeTHBIE CBS3H.

Peamuzanmmst  MEXNpEeIMETHBIX  CBS3€d MPU  M3YYCHUH  OOIICH W
HeopraHu4ecko xuMuu B 11 Kitlacce OCyIIECTBIISICTCS Yepe3 HUCIOIb30BaHUE KaK
OoOIUX EeCTECTBEHHO-HAyYHBIX TOHATHH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CUCTEMHBIMH JIJIS1 OTJICIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHS: HAy4YHBIM (DakT, rumoresa, 3aKoH,
TEOpHUs, aHaju3, CHHTE3, KJIaCCU(PUKALUS, IEePUOJINYHOCTh, HAOJIOCHNE,
HKCIIEPUMEHT, MOJICIMPOBAHKE, U3MEPCHHE, SIBIICHHE.

dwusnka: MaTepus, SHEPTUS, Macca, aToM, JICKTPOH, MPOTOH, HEHTPOH, WOH,
M30TOI, PaIMOAKTHBHOCTh, MOJIEKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBa, (U3MYCCKUE BEIMYMHBI M €IMHUIIBI X
U3MEPEHHSI, CKOPOCTb.

buomorus: KJeTka, OpraHu3M, OJKocWcTema, Ouocdepa, Makpo- W
MHUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadus: MuHEpaIBl, TOPHBIE MMOPOJIBI, TOJE3HBIC MCKOMAaeMbIE, TOIUIHBO,
PECYpCHI.

TexHomorusi: XUMUYecKasi MPOMBIIIJICHHOCTh, METALTYPTHS, MPOU3BOICTBO
CTPOHTEIBHBIX MAaTEPUAIOB, CEIIbCKOXO3SIICTBEHHOE TPOM3BOJICTBO, ITHIIEBAS
POMBIIIUICHHOCTh,  (papMalleBTUYeCKass  MPOMBIIIJICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKUX TpEernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUaJIOB,
AIIEKTPOHHAS IPOMBIIIIEHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUAA ITPOI'PAMMEI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yjibTaTaM OCBOCHHS
oOydJarolmuMucs TporpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJIMETHbIM W TOpeaAMeTHbIM). HayuyHo-MeToguueckol OCHOBOM 1
pa3paboTKH TUIAHUPYEMBIX PE3yJbTATOB OCBOEHUS MPOTPaMM CPEIHEro OOILEro
o0pa3oBaHus SIBISIETCS] CUCTEMHO-JEATETbHOCTHBIN TOJIXO/I.

B cooTBeTcTBUM C CHUCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHS NpeAMeTa «XHUMHs» Ha YPOBHE CpPEIHErO
oO1rero o0pa3oBaHusl BIJIECICHBI CAEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIONUUMHCS POCCUUCKOM TPaKTAHCKOM UIECHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH ¥ CaMOOIIPEIENICHHUIO;

HaJIMYMe MOTHBAIMU K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH Ha OCHOBE
KJTIOYEBBIX IIEHHOCTEN M UCTOPUYECKUX TpaJullnii 6a30BOM HAYKU XUMHH;

TOTOBHOCTh U CIOCOOHOCTH OOYYAIOLIUXCS PYKOBOJACTBOBATHCS B CBOEH
JESTENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIMMH LETOCTHOU
CUCTEME XUMHUUYECKOT0 00pa30oBaHUs;

HaJIMYMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS TMpeaMeTa «XHUMHS» JIOCTUTAIOTCS B
€AMHCTBE Y4YeOHOW ¥ BOCIUTATEIBLHOM JEATETBHOCTH B COOTBETCTBHH C
T'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU 1IEHHOCTSIMU
U HJleaJaMUd POCCHUHCKOTO TPaXIAHCKOTO OOIecTBa, NMPUHITHIMU B OOIIECTBE
HOpMaMH W TpaBWJIaMH  TOBEJEHUS, CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOITO3HAHMS, CAMOPA3BUTHUSI U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
00yJaromuxcs.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeameTa «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OTbBITA IO3HABATEIHLHON U TPAKTUYECKOW JIESITEIBHOCTH
00y4aroUMXxcs Mo peain3alluy IPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJE B
YacTHu:

1) rpa:KaaHCKOro0 BOCIUTAHMSI:

OCO3HAaHMS 00YYarOIIMMUCS CBOUX KOHCTUTYLMOHHBIX IIPaB U 00s3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U IIPABOTIOPSIKY;

MPEACTAaBICHUSI O COLUUAIBHBIX HOpPMax M TMpaBWIaX MEXIMYHOCTHBIX
OTHOIICHHI B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM ESITEILHOCTH MPU CO3/ITaHUH YIEOHBIX
MIPOEKTOB, PEIICHUHN YUYEOHBIX U MO3HABATEIBHBIX 33/1a4, BBITOJHEHUU XUMHUYECKUX
AKCTIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUs, JIOTHUKY H
apryMEHTBI APYTUX MPU aHAIU3E PA3IMYHBIX BUJOB yueOHOU JAESTEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIMTAHHUS .

[IEHHOCTHOTO OTHOIIEGHHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOJCHUN, KPOMOTJIMBBIX  JIKCICPUMEHTAIBHBIX  TOHCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECa 1 NMO3HABATEILHBIX MOTHUBOB B MOJIYYEHUH U MOCIEIYIOIIEM aHATTU3E
uH(OpMaILIMK O TTEPEIOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIIEHUBATh CUTYAIlUH, CBA3aHHBIE C XUMUUYCCKUMHU SBJICHUSMU,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE U TOCTYNKH CBOMX TOBApPHUIIEH C
MO3UIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUUA STUX
MOCTYIIKOB;

4) popMHUpPOBaHHUSI KYJIBTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTeW 370pOoBOTO W 0Oe3omacHoro obpasza IKHU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBWJI 0E€30MMacHOTO OOpaIleHus] ¢ BeleCTBaMU B OBITY,
ITOBCEJTHEBHOM KU3HU U B TPYAOBOU JIEATEIBLHOCTH;

NOHUMAHHSI UEHHOCTH TPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MmacHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIINX 3JI0POBBIO U )KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHU);

5) TpyA0BOT0 BOCIIUTAHUSI:

KOMMYHHKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
JESTENHbHOCTH, OOINECTBEHHO IIOJIE3HOM, TBOPYECKOM W  JPYrHMX BHAAX
NEeATENbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEUICHWHM NPAKTUYECKUX 3a7ay
COIlMAJIbHOM  HampaBleHHOCTH (B paMKax CBOEro  Kjacca,  IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY M3Yy4YEeHHIO Mpodeccuil pa3auyHoro poja, B TOM
YKCJie HA OCHOBE MPUMEHEHHUSI TPEAMETHBIX 3HAHUM MO0 XUMUH,

YBaXXEHUS K TPYyAY, JIIOASM TpyJa U pe3yJibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHANBUIYAIbHON TPACKTOPUU
oOpazoBaHus, Oyaymiedl mnpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUU, UHTEPECOB U
noTpedHOCTEH 00111eCTBa;

6) PKOJIOrHYeCKOro BOCIIUTAHUS:

9KOJIOTUYECKHU II€JI€COO00Pa3HOr0 OTHOIIEHUSI K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMSI KU3HH HA 3eMJIE;

MOHUMAaHUSI TJIO0AJTBHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJTHON U COLUATBHON CPEbL;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIB30BAHUS JIOCTIDKCHUN XUMHUHU IS
peIIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPHUATHUS JICUCTBUN, NPUHOCAIIUX BpEl  OKpYyKarolen
IPUPOJHON Cpejie, YMEHUSI TMPOTHO3UPOBATH HEOIATONPHUATHBIC KOJIOTHYECKHUE
MOCJICICTBUS MIPEANPUHUMAEMBIX JEUCTBUHN U MPEOTBpAIIaTh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIICHUS, YKOJIOTUYECKON KYJIbTYPHI,
omnbITa NEATENbHOCTH AKOJIOTMYECKON HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOM WU COLMAJIBHOMN
NPAaKTUKE, CHOCOOHOCTM W yMEHHUS AaKTUBHO NPOTHUBOCTOSITH HJIEOJIOTHUHU
xemooouu;

7) HEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHUS CHEeUM(DUKU XUMUU KaK HayKH, OCO3HaHHS €€ polud B
(dbopMHUpPOBaHUHN PAIMOHAIBHOTO HAYyYHOTO MBIIUICHHUS, CO3[aHUU IIEIOCTHOTO
NpEe/ICTaBIICHUsI 00 OKPY’KAIOIIeM MHUpPE KaK O €IWHCTBE MPUPOJBI U YeJIOBEKa, B
MMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEHM M pEUIEHUU NPOoOJEeM COXpaHEHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXa€HHOCTH B 0COOOM 3HAYMMOCTH XHMHH IS  COBPEMEHHOM
LUMBWIN3ALINN: B €€ TyMaHUCTUYECKOUN HAMPABICHHOCTH U BaXKHOM POJIM B CO31aHUU
HOBOM 0a3pl MaTEpHATBHOW KYyJNbTYPBI, PEIICHHH TJIO0ANBHBIX MPOOIIeM
YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, YHEPIE€TUUYECKOM, MUIIEBOU U

HKOJIOTUYECKON O€30MaCHOCTH, B PA3BUTHH MEIUITUHBI, OOCCTICYCHUH yCITIOBUH
YCTEIIHOTO TPY/a B SKOJOTHIECKH KOMGPOPTHOM JKU3HU KAXKIOTO WIeHA 00IIeCTBa;
€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TMOHHMMAaHUSA CYIIHOCTH METO/OB
MMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIOCOOHOCTH HCIOJIb30BaTh
MoJIyyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIEro MHUpa U



MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS JieJaTh 00OCHOBAHHBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UIMEIOIIUXCA JAHHBIX C UEIbI0 MOJYyYEHUsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIbHO MCIOJIb30BaTh XHUMHYECKUE 3HAHUS IS
penieHus IpoOyieM B peabHbIX )KU3HEHHBIX CUTYAIIUX;

MHTEPECA K MO3HAHUIO U HCCIIEI0BATENBCKON NEATEIbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUA MO XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJa B pa3iM4HbIX chepax npodeccruoHanbHOU
NEATEITBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATHBI

MeTaHpeleeTHme PE3YyJIbTaTbl OCBOCHHA yqe6H0r0 npeamMeTa «XuUMHus» HaA
YPOBHEC CPCAHCTO 06III€I‘O 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC JJIA (bOpMHpOBaHI/ISI MUPOBO33PCHUA 06yanOIIII/IXC$I
MCKIAUCTUITIIMHAPHBIC (Me}I(Hpe,HMeTHBIG) O6III€Hay‘IHLIe MMOHATHUA, OTPAKAOUIHC
OCJIIOCTHOCTH HaquOﬁ KapTHHBI MHpA H CHCIII/I(l)I/IKy MCTOAOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAaYKaX (MaTepI/I}I, BCIICCTBO, DHEPIruUA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (1)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTb, 3dKOH,
TCOPH:A, UCCICIOBAHHUC, Ha6J'II-OI[€HI/I€, HN3MCPCHUC, SKCIICPUMCHT U ﬂpyrne);

YHUBCPCAJIBHBIC y‘IG6HLIC I[GﬁCTBI/ISI (HOSHaBaTGHBHBIG, KOMMYHUKAaTHBHBIC,

PETYISTUBHBIC), obecrieunBaroIINe dbopmupoBaHue G yHKIIMOHATBHON
TPaMOTHOCTH U COIIMATLHOW KOMITETEHITUH 00YJarOIHXCS;
CIIOCOOHOCTD oOy4arommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS W yYHHBEPCAIbHbIC YUCOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIbHOMN MPAKTUKE.

MeTtanpeaMeTHbIE Ppe3yIbTaThl OTPAXAIOT OBJAJCHUE YHUBEPCATbLHBIMU
y4eOHBIMM  TI03HABATEIBHBIMH, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSMU.

OBjaanenue YHHUBEPCAJIbHBbIMU Y4eOHBbIMH NMO3HABATEJbHBIMU
JEeHUCTBUSIMMN:

1) 6azoBble JOrHYecKHe AeHCTBHS:

CaMOCTOSITEILHO  (popMynmupoBaTh M aKTyaIM3UpPOBaTH  IPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpPUBATH;

ONpENENIATh LEMU JEATEIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUH MX
JTOCTHKEHUS, COOTHOCUTH PE3YJIHTATHI ICATEIBHOCTH C MOCTABJICHHBIMU LIEJISIMU;

HCTOJIb30BATH IMPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKW TOHSITUM W YCTaHABIWBATh WX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIME MOHATHS JJIsI OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs KIacCU(PUKAIMKM BEIIECTB WU
XUMHUYECKUX PEAKIIUN;

YCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIC CBS3M MEXKAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJIEeHHUS (MHAYKTUBHbBIC, JCAyKTHUBHBIC, TIO
aHAJIOTUM), BBISABIISATH 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B paccMaTPUBAEMbIX
SBJICHUSAX, (DOPMYJIUPOBATH BBIBOJIBI U 3aKITIOUCHHUS;

NPUMEHSTh B MPOIIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, TPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 2JIEMEHTa, XUMUYecKas (hopmyJsia, ypaBHEHUE XUMUUECKON peaKIuu
— MpPU PElICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIE MOJICIIbHBIC MPEACTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUM.

2) 6a3zoBbIe HCCJIEI0BATEIbCKHE AeCTBHS:

BJIaJIETh OCHOBAMHM METOJ0OB HAyYHOIO MO3HAHUSA BEHIECTB M XUMHUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEIOBAHUSA, UCTIOIh30BATh MMOCTABICHHbBIE
U CaMOCTOSITEIBbHO C(HOPMYITUPOBaHHBIE BOIPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOTO IUJIAHUPOBAaHUA M IPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATh 32 XOJ0M
npoIecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMYyIHpPOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBaHHBIN OTUET O IPOJICIAaHHON padoTe;

npuoOperaTrh OIBIT YYEHHYECKOW HCCIIEeOBATEILCKOM W MPOSKTHOM
JESTENBHOCTH, MPOSIBISITH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIHHOMY
IIOMCKY METOJIOB PELICHMSI IPAKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JIMYHBIX METOI0B
[MO3HAHUS.

3) pa6oTta ¢ uHpopmaIueii:

OpPUEHTHPOBATHCS B PA3JIUYHBIX HCTOYHUKAX HHPoOpManuu (HAy4HO-
MONYJISIpHAsl JIUTepaTypa XUMHYECKOTO COJAEpKaHUs, CIPaBOYHBIE [OCOOUS,
pecypcel MlHTEpHETA), aHaTU3UpPOBaTh WHQPOPMAIIUIO PA3IUYHBIX BUAOB U (HOPM
MpeACTaBICHUS, KPUTHUYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



(GopMyIHpPOBaTH 3aMPOCHl U MPUMEHATh PA3IMYHBIC METOABI MPHU TOUCKE U
orObope wuHpoOpMaNMK, HEOOXOAUMOM ISl  BBIMOJHEHUS YYEOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpUOOPETaTh OIBIT HCHOJIB30BaHUSA WH(OOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUHN U PAa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO  BBIOMpATh  ONTHUMalbHYIO  (GoOpMy  TIpeACTaBICHUS
uHpopmaiuu (cxeMbl, rpaduku, TuarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCII0JIb30BaTh HAYUHBIHN SI3BIK B KAUECTBE CPEJICTBA MPU pabOTEe C XUMUUECKOM
UHPOPMALMEH: MPUMEHATh MEXKMPEIMETHbIC ((hU3MYECKUE W MaTeMaTHYCCKUE)
3HaKU U CUMBOJIBI, (POpMyIibl, a00OpeBUATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJWYECKHE CpEJCTBA
HATJISITHOCTH.

OBiageHne yHUBEPCATbHBIMH KOMMYHUKATHBHBIMH J1€fiCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XOJ€ Iuajora u/uiu
JUCKYCCUHM,  BBICKa3bIBaTh  HJIeH, (OPMYIUPOBATh CBOM  MPEIIONKCHUS
OTHOCHUTEJIPHO BBITIOJIHCHUS TIPEJIOKEHHON 3a1a4H;

BBICTYNAaTh C MPE3EHTAIMEel pe3yJbTaTOB TMO3HABATEIILHOU EATEeIILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIM COBMECTHO CO CBEPCTHUKAMHM MPU BHITIOJTHCHUU
XUMHYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaM3allii y4eOHOTO MpoeKTa U (HOPMYIUPOBATH BHIBOJIBI
o pe3yJibTaTaM NPOBEAEHHBIX HCCIEIOBAHUNA MyTEM COTJIACOBAHUS MO3MUIMI B
X07e 00CYXJIeHHs U 0OMEeHa MHEHHUSIMHU.

OBiajieHUe YHHUBEPCATbHBIMHU PeryJIATHBHBIMU 1€ HCTBUSIMH:

CaMOCTOSATENIFHO IUUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, Ompenensis e€ Lenu W 3aJadyd, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MpejiaracMblii  aJrOPUTM JICHUCTBUN TIpH
BBITIOJTHEHUW YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HaumOolee
3 PeKTUBHBIN CMOCO0 WX PEmICHHS ¢ y4E€TOM IIOJYYEHHMs] HOBBIX 3HAHUM O
BEIECTBAX M XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaIu3a 1
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeamerHble pe3ynbTaThl OCBOECHHMS Kypca «OOIass M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHHH: O XHMHYECKOM COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIM XMMHUU B IO3HAHUHU SIBIICHUN IPUPOIBI,
B (OpPMUPOBAaHUMU MBIIUICHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIIMOHAIBHOU
rPAaMOTHOCTH, HEOOXOAUMOMN IJIsl PelIeHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHYECKU
00OCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W MPUPOAHON cpene;



BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE IMOHATUSA (XUMHYECKHUH DJEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTENEHb OKUCJICHHS, XUMUYECKasl CBS3b
(KoBaJIeHTHAsl, MOHHAs, METAJNTMYECKAsi, BOJIOPOJIHAS ), KpUCTAJUTMUECKasl PEIIETKa,
TUNBl ~ XUMUYECKUX  PEAKLMH, PacTBOpP, DJIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTHYECKAST JAUCCOLMAIMUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW pEaKIMi, XUMHUUYECKOE€ DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
BJICKTPOJIUTHYECKOM Auccouuanuu, nepuoandeckud 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPAIICHUS SHEPTUU
Ipyu XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH U
CUCTEMHOCTH XHMMYECKUX SIBIICHUH, (haKTOJOTHMUYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUU 1 0€30MMacCHOM HCIIOJIb30BaHUN BAKHEUIIMX HEOPTaHUUYECKHUX
BEIIECTB B OBITY U IPAKTUUECKOM JICSITEILHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHU BBISBISATH XapaKTePHbIE TPU3HAKUA TOHATHM,
yCTaHABJIMBAaTh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TPHU
ONMCAaHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPAIICHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCIOJIB30BaTh XUMHYECKYIO CHUMBOJMKY IS
cocTaBieHus (OpMyNT BEmIECTB M  YPaBHCHHM  XHMHUYECKHUX  PEAKIUH,
cucremarnueckyro HomeHkIaTypy (IUPAC) u TpuBuaibHble Ha3BaHUS OTEIBHBIX
HEOPraHWYECKUX BEHIEeCTB (yrapHbIM Ta3, YIJEKUCIbI ra3, aMMHUak, raméHas
U3BECTh, HETAIlIEHAs! U3BECTh, TUThEBAsI COAA, MIUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH ONpPEEATh BAJICHTHOCTD U CTETICHb OKUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCAUWHEHHSAX PA3JIUYHOIO COCTaBa, BUJ XUMUUYECKOU
CBsI3M (KOBaJICHTHAs, MOHHAs, METAJJINYECKasl, BOJOPOIHAsI) B COCAUHECHUSX, THUII
KPUCTAJUIMYECKON PEMIETKM KOHKPETHOTO BElIeCTBA (aTOMHas, MOJICKYJspHas,
MOHHAsI, METAJITIMYECKas ), XapaKTep CpPeabl B BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX
COCJIMHCHUIA;

c(hopMHUPOBAaHHOCTH YMEHHUMN YCTAHABJIMBATh MIPUHAJJIC)KHOCTh
HEOPTaHMYECKHUX BEIIECTB 0 HMX COCTAaBY K OIpeAcIEHHOMY KiacCy/TpyIie
COEIMHEHUM (MPOCThIE BEIIECTBA — METAJJIBI M1 HEMETAJIIbl, OKCUbI, OCHOBaHUS,
KHCJIOTHI, aM()OTEpPHBIC THAPOKCHIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHUU PacCKpPhIBATh CMBICI MIEPHUOJIMIECCKOTO 3aKoHa /JI.
N. MenaeneeBa u ICMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOMIYIO, 0OBSICHUTEIHLHYIO
1 IPOTHOCTUYECKYIO (D YHKITUH;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh JJIICKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKHUX »dJieMeHTOB 1-4 mnepuonoB Ilepumoamdeckoil CHUCTEMBI
XuMHYecKux sjemMeHToB JI. 1. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, d-



AIIEKTPOHHBIE OPOUTAINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XMMHMUYECKUX JJIEMEHTOB UM UX COCAMHEHUU IO MEpUoaaM u
rpynnaM [lepuoanyeckoi cucremMsl Xumudeckux aneMeHToB /1. 1. Menzaeneesa;

chOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIKE
XUMUYECKHE CBOMCTBA HEOPraHWYECKUX  BEIIECTB  PA3UYHBIX  KJIACCOB,
MOATBEPKAAaTh CYIIECTBOBAHUE TCHETHUYECKOW CBSI3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMU C MTOMOIIBI0 YPAaBHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XUMUYECKUE PEAKIUH IO
pa3IMYHBIM TPU3HAKaM (YUCITYy U COCTaBY PEArupyroluX BEIIECTB, TEILIOBOMY
s dekTy peakiuu, U3MEHEHHUIO CTENEHEW OKHMCIICHHS 3JIEMEHTOB, O0OpPaTUMOCTH
peaKkInuy, y4acTHIO KaTaJin3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISITh YpPAaBHEHUS PEAKIUN pPa3IUYHBIX
THUIIOB, TIOJIHBIE M COKPAIIEHHBIC YPaBHEHUSI PEaKIuii HOHHOTO OOMEHa, YUYUThIBas
YCJIOBHS, TIPH KOTOPBIX 3TH PEAKIIUU UIYT IO KOHIIA;

chOpMUPOBAHHOCTh yYMEHUW TPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KaueCTBEHHBI COCTAaB PA3JUYHBIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATH
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOpPaX HEOPTaHUUYECKUX
BEILIECTB;

c(OpPMHUPOBAHHOCTh ~YMEHHH  pacKpbIBaTh CYIIHOCTb  OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS 3JEKTPOHHOTO OanaHca
ATHUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
pEeakluu OT PA3TMUHBIX (PAKTOPOB; XapaKkTep CMENIEHUS] XUMUYECKOT'O0 PAaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3aeiicTBus (mpunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh XHMHUYECKHE IPOLECCHI,
JeXKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUsS CEPHOM KHUCIOThI, aMMHAKa, a
Takke CHOPMHUPOBAHHOCTHh MPEACTABICHUM 00 OOIMMX HAYYHBIX NPHUHIUIAX H
HKOJIOTHYECKUX MPOOIEeMax XUMUIECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYUCICHHS C HCIOJIb30BAaHUEM
MTOHATHS «MAcCOBast JIOJISI BEIIECTBA B pAaCTBOPE», 00BEMHBIX OTHOIICHHM ra30B IIPH
XUMHYECKUX PEaKIMsIX, MacChl BEHIECTBA WM 00BEMA Ta30B MO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIIMHU
BEIIECTB, TEIIOBOr0 3 (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUSI SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUW COOJIOATh TPaBHIIa TIOJ30BAHUS XUMUYECKOU
MOCYZI0OM W Ja0OpaTOPHBIM OOOPYJOBaHWEM, a TaKXKe NpaBWiIa OOpaIeHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOTHEHUIO J1AOOPATOPHBIX
XUMUYECKHUX OTBITOB;



c(OpPMHUPOBAHHOCTh YMEHUH IUIAHUPOBATh U  BBIIOJHATH XHUMHYECKUI
AKCIIEPUMEHT (PA3/I0KEHUE MEPOKCUIA BOAOPOAA B MPHUCYTCTBUU KaTalU3aTOpa,
ONpEJENeHUE Cpeabl PAacCTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAIBLHOIO
MHIUKATOPa, BIUSAHUE PA3IUYHbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakluu,
peaklud MOHHOrO OOMEHAa, KauyeCTBEHHbIE peakUuu Ha cyinbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHHUS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 10
temaM «Mertamibsl» U «HemeTtamnb») B COOTBETCTBHM € NpPAaBWIAMH TEXHUKU
0e30MacHOCTH P OOpAILEHUH C BEIIECTBAMHU U JIaOOPAaTOPHBIM 000PYIOBaHUEM,
OpPE/ICTABIATh PE3yJbTaThl XMMUYECKOrOo OHKCIIEpUMEHTa B (QopMme 3amucu
YpaBHEHUI COOTBETCTBYIOUINX PeAKIUK U (POPMYITUPOBATH BHIBO/IBI HA OCHOBE 3THX
pE3yNIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHpOpMAIIMIO, TOJY4aeMyl0 U3 pa3HbIX MCTOYHUKOB (CpeICTBA MacCOBOM
KOMMYyHUKauuu, UHTEpHET U Jpyrux);

chOpMUPOBAaHHOCTh ~ YMEHHMH  COONIOJAaTh  MpaBWIa  DKOJOTHYECKH
IEJIECO00pa3HOro TMOBEAEHUSI B OBITY W TPYAOBOM JAESTENBHOCTH B IENSIX
COXpAaHEHHUSI CBOETrO 3/I0POBBbS U OKPYXKAIOIIEH NPUPOAHON Cpeibl, OCO3HABATH
OIMACHOCThH BO3/ICMCTBUS HA KMBBIE OPTaHU3MbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens I[IJIK, moscHATP Ha mnpumepax CcHIOCOObl yYMEHBLICHUS H
IPEIOTBPALLECHHS UX BPEIHOIO BO3IEHCTBUS HA OPraHU3M YEJIOBEKa,;

U1 00yYaroIuXcsi ¢ OrPaHMYEHHBIMM BO3MOKHOCTSIMM 370POBbsI: YMEHHE
IOPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJax II03HAHUS BEIIECTB U
XUMHUYECKUX SBJICHU;

JUIA  CIIENBIX W CHA0OBUIANIMX OOYYalOUIMXCSA: YMEHHE HCII0JIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHui JI. Bpaitms mis 3anucu XUMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aeioB U TeM uudpoBbie
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pasnen 1. TeopeTnyeckue 0CHOBBI XMMHH
Crpoenue atoMoB. [lepuoanueckuit
11 3akoH u [lepuoanueckas cucrema 7 bubmuotexa [JOK
' XUMHYecKux 3aementos J1. 1. https://m.edso0.ru/863cca60
MenneneeBa
19 Crpoenue BemiectBa. MHOTOOOpasme 26 1 1 bubmuorexa [JOK
' BEILIECTB https://m.edsoo.ru/863cca60
bu6mmoreka [IOK
13 XUMHCCKAE peaKiuiH 16 1 https://m.edsoo.ru/863cca60
Hroro o pazueny 49
Pa3nen 2. Heoprannyeckasi Xumust
bu6mmoreka [JOK
21 Meraset ° https://m.edso00.ru/863cca60
bubmuoreka [JOK
2.2 H 5 1 1
CMETATIH https://m.edso0.ru/863cca60
53 CBs13b HEOPraHMYECKUX U OPTraHUYECKUX 7 1 1 bubnunoreka [JOK
' BEIIECTB https://m.edso0.ru/863cca60
Hroro no pazneny 17
Paszgen 3. XuMus U :Ku3HbL
3.1 XUMUS U )KU3Hb 2 bubmuoreka [JOK
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Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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IHOYPOYHOE IIVIAHUPOBAHHUE

KoaunuecTBo yacoB

DJIeKTpPOHHbIE LM (POBbIE

Ne i/t Tema YpoKka KOHTpOJIbeIe HpaKanecxne 06pa3OBaTe.]1])HI)Ie
Beero padoTsI padoTsl pecypchl
bubmmoreka [{OK
1 Beexettite B 0buyro XHMiio 1 https://m.edso0.ru/863cca60
bubmmoreka [{OK
2 Crpoenne atoma. ! https://m.edso0.ru/863cca60
3 CtpoeHnue 3IeKTPOHHBIX 000JI0YEK aTOMOB. 1 Bubnuorexa LIOK
https://m.edso0.ru/863cca60
4 CtpoeHnue 3IeKTPOHHBIX 000JI0YEK aTOMOB. 1 Bubnuorexa LIOK
https://m.edsoo.ru/863cca60
5 CtpoeHnue 3IeKTPOHHBIX 000JI0YEK aTOMOB. 1 Bubnuorexa LIOK
https://m.edsoo.ru/863cca60
& | cnmena Tl 1 Mommenceman oerencomen | 1 Butmorera LIOK
CTpoCHIs aToMa, https://m.edso0.ru/863cca60
Ilepuoauueckuii 3akoH u [leprnoanueckast
7 CI/I(];“eMI; J1. . MennenceBa 5 CBi[Te TEOPHH 1 bubmorexa LOK
CTpoCHIs aToMa, https://m.edso00.ru/863cca60
8 HMonHas XuMHu4YecKas CBSI3b. 1 Bubmmorexa LIOK
https://m.edso00.ru/863cca60
9 WNonnas kpucraminyeckas penierka. 1 bubmorexa IOK
https://m.edso00.ru/863cca60
10 KoBaneHntHas xumMudeckas CBA3b. 1 Bubmmorexa LIOK
https://m.edso0.ru/863cca60
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bu6mmoreka [{OK

11 KoBanenTHass XuMHYECKasl CBA3b. https://m.eds00.ru/863ccas0

12 ATOMHas U MOJIEKYJIsIpHasi KpUCTANINYECKUE bubnuorexa [JOK
pelieTku https://m.edsoo.ru/863cca60

13 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. Bubmuorexa LIOK
https://m.edso0.ru/863cca60

14 PacueTsl, cBsi3aHHBIE C IOHATHEM «MacCcOoBas bubmmorexa [{OK
JIOJISL DJIEMEHTA B BEILLIECTBE. https://m.edso0.ru/863cca60

15 MeTannnueckas XUMHISCKasI CBS3b. Bubmrorexa LIOK
https://m.edso0.ru/863cca60

16 Merammueckasi KpUCTALTHYECKAsT perieTKa. BH6H_HOTeKa LHOK
https://m.edso0.ru/863cca60

17 Bonoponnas xumudeckas CBsI3b. buomorexa OK
https://m.edso0.ru/863cca60

18 Bonoponnas xumudeckas CBsI3b. bubmorexa OK
https://m.edsoo.ru/863cca60

19 [Tosnumepbl — BEICOKOMOJIEKYJISIPHBIE bubnuoreka [JOK
BEIIIECTBA. https://m.edso0.ru/863cca60

20 BooKHa. bu6mmoreka [JOK
https://m.edso0.ru/863cca60

21 I"a3000pa3HOE COCTOSIHHME BEIIECTBA. bubnnorexa IOK
https://m.edso00.ru/863cca60

29 [TpuMepsl ra3000pa3HBIX TPUPOTHBIX bubnuoreka [JOK
CMECeH. https://m.edso00.ru/863cca60

23 [IpencraBuTenu raz000pa3HbIX, U3Y4EHHUE UX bubmuoreka [JOK
CBOMCTB. https://m.edso0.ru/863cca60

24 [IpencraBuTtenu ra3000pa3HbIX, U3YYEHHUE UX bubmuoreka [JOK

CBOMCTB.

https://m.edsoo0.ru/863cca60
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o5 [Tomy4yenue cobupanue u pacro3HaBaHUe bubnuorexa [JOK
ra3oB, H3y4CHHE X CBOWCTB. https://m.edso0.ru/863cca60
bubmuoreka [IOK
26 Kupcne BeriecTea. https://m.edscﬁ).ru/863cca60
27 MaccoBas 10151 paCTBOPEHHOTO BEIIECTBA. BH6H_HOTeKa LHOK
https://m.edso0.ru/863cca60
28 TBepmoe coCcTosIHHUE BEIIeCTBA. bubmmorexa IOK
https://m.edso0.ru/863cca60
bubmnoreka [IOK
29 AMOpQHbIC BewIECTBa. https://m.edsi.ru/86300a60
bubmnoreka IJOK
30 JlMCrIepCHbIC CHCTEMBI. https://m.eds;(I).ru/86300a60
31 KonTponbnas padora Ne 1 [To reme bubnuoreka [JOK
«CTpoeHue BEIIECTBAY. https://m.edso0.ru/863cca60
bu6moreka [IOK
32 Pemuterre sazad. https://m.eds;(I).ru/863cca60
bu6mmoreka [JOK
33 Peuterre sazad. https://m.eds;(I).ru/863cca60
34 [ToHaTHE O XUMHYECKOU PEAKIIUH. bubmmorexa [IOK
https://m.edso0.ru/863cca60
35 Peakuuu, naymue 6e3 U3MEHEHHs COCTaBa bu6mmoreka [JOK
BEIIECTR. https://m.edso00.ru/863cca60
36 Peakuuu, naymue ¢ n3MEHEHUEM COCTaBa bu6mmoreka [JOK
BEIIECTR. https://m.edso00.ru/863cca60
37 DK30T€pMUYECKUE U SHTOTEPMHUUECKUE bubmuoreka [JOK
peaKImu. https://m.edso0.ru/863cca60
38 CKOpOCTbh XMMHUYECKOH peakLnu. Bubamorexa LIOK

https://m.edsoo0.ru/863cca60
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39 @DakTOpBl, BAUSIOLINE HA CKOPOCTb bubnuorexa [JOK
XUMUYECKON peaKuu. https://m.edso0.ru/863cca60
40 OOpaTUMOCTh XUMHUYECKOH peaKIinu. ﬁgg?;ﬁiﬁii?ﬁzg 63ccaB0

41 VYcnoBus CMEIIEHUST XUMAYECKOTO bubnuotexa [JOK
paBHOBecus 1o npuHnumy Jle [larense. https://m.edso0.ru/863cca60

42 Posb BOJBI B XUMHUYECKUX PEAKITUSIX. bubmmorexa IOK
https://m.eds00.ru/863cca60

bubnuotexa [JOK
43 Tnapostis. https://m.edsi.ru/86300a60

bubnuorexa [JOK
44 Traposus. https://m.eds;(I).ru/86300a60

45 OKHCIIUTETEHO- BOCCTAHOBUTEIIBHBIC bubnuorexa [JOK
pCaKIvH. https://m.edso0.ru/863cca60

46 OKHCIUTENIbHO- BOCCTAHOBUTEIIHHBIC bu6moreka [IOK
PCaKIvH. https://m.edsoo.ru/863cca60

bubnuoreka [JOK
41 IICKTPOIIHS. https://m.eds;(I).ru/863cca60

48 [ToaroroBka Kk KOHTPOJIBHOM padoTe. BH6H_HOTeKa LOK
https://m.edso00.ru/863cca60

49 Kontponsnas padora Ne 2 [To teme bubnuoreka [JOK
«XHUMUYECKUE PEAKLIUN». https://m.edso00.ru/863cca60

50 Hemeramnbl. Bubmmorexa LIOK
https://m.edso0.ru/863cca60

51 Hemeramnnbl. bubmorexa IOK
https://m.edso0.ru/863cca60

59 MeTamnL bubmuoreka [JOK

https://m.edsoo0.ru/863cca60
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bu6mmoreka [{OK

53 Metaer. https://m.edso00.ru/863cca60

o4 KucnoTts! HeOpranndeckue u OpraHu4ecKue. BH6H_HOTeKa LOK
https://m.edso00.ru/863cca60

55 Kucnotsl HeopraHuueckue u OpraHuyecKue. Brbmiorexa LIOK
https://m.eds00.ru/863cca60

56 Kucnoter Heoprannuecke u OpraHndecKue. bubmmorexa IOK
https://m.eds00.ru/863cca60

57 OcHOBaHUSI HEOPTaHUYECKHE U bubnuotexa [JOK
OpraHUYecKue. https://m.edso0.ru/863cca60

58 OcHOBaHUSI HEOPTAaHUYECKHE U bubnuorexa [JOK
OpraHUYecKue. https://m.edso0.ru/863cca60

59 OcHOBaHUSI HEOPTAaHUYECKHE U bubnuorexa [JOK
OpraHuvecKue. https://m.edso0.ru/863cca60

60 Comnu HeOpraHUYECKHE U OPraHNYECKHE. Bubnuorexa LIOK
https://m.edso00.ru/863cca60

61 Comu HeOpraHUYECKUE U OPraHuYeCKHeE. bubmmorexa IOK
https://m.edso00.ru/863cca60

62 I'eneTnueckas cBsi3b MKy KilaccaMu bu6mmoreka [JOK
COCIMHCHHH. https://m.edso00.ru/863cca60

63 ['enernueckas cBsA3b MEXy KilacCaMU bu6mmoreka [JOK
COC/IMHEHUH. https://m.edso0.ru/863cca60

64 [ToaroroBka KOHTPOJIBHOM paboTe. BH6H_HOTeKa LHOK
https://m.edso0.ru/863cca60

65 KonTtponsHas padora Ne 3 o Teme bubnuoreka [IOK
«BelecTBa 1 UX CBOMCTBaY. https://m.edsoo.ru/863cca60

66 WNnentudukaius HEOPraHUIeCKUX BEIIECTB. bubmmorexa [IOK

https://m.edsoo0.ru/863cca60
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67

[ToaroToBKa KOHTPOJIBHOM padoTe.

bubmuoreka [IOK
https://m.edsoo0.ru/863cca60

68

Wrorosast koHTpoJIbHAs paboTa

bu6mmoreka [{OK
https://m.edsoo.ru/863cca60

OBIIEE KOJIMYECTBO YACOB 110 [IPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V151 YYHEHUKA

* Xumus, 10 xknacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocsemienuey

* Xumus, 11 xknace/ T'abpuensu O.C., OO11ecTBO ¢ OrpaHUUYECHHOM
OTBETCTBEHHOCTHIO «J[PODA»; AktinonepHoe obiiecTBo «M31atenbcTBO
«IIpocBenieHue»

» Xumus, 11 xnacce/ I'abpuensia O.C., Octpoymos WU.I'., Cnagkos
C.A.,Axunonepnoe oo6mectBo «M3narensctBo «IIpocBemienne»
[Tepuoauyeckas cucteMa xumuueckux 3nemenToB JI.11.MenneneeBa, Tadnuiia

PaCcTBOPUMOCTH, 3H€KTpOXPIMPI‘{€CKI/Iﬁ PO HAIIPAKCHUA MCTAJIIIOB

METOINYECKHUE MATEPHUAJIBI UISA YYUTEJIA

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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