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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMmma 1O XUMHUM Ha YpPOBHE CpeHEro oOmiero oOpa3oBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0miero oOpa3oBaHUs
(®OIT  COO), npencrasneHHbix B DenmepanbHOM  rocynapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanvy, peamu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX ToNIOkeHH «CTpaterun pas3BuTusi BocnuTaHus B Poccuiickoit
Oenepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.). Pabouas mporpamma no xumuu s 10-11 kiaaccos
(0a30BBIil ypOBeHb) OPHUCHTHPOBAaHA HA pPEaJHM3AlMI0O B HEHTPe 0Opa3oBaHMS
€CTeCTBEHHOHAYYHOM M TeXHOJOrH4YeCKOH HanpaBJieHHOcTel «Touka poctay,
co3ganHoro Ha 6aze MKOYVY «Pa3BerbeBckas COIL» Keneznoropckoro paiiona
Kypckoit obnactu ¢ 1enbi0 pa3BUTHS Y OOyYarOIIMXCS €CTeCTBEHHOHAYYHOM,
MaTeMaTU4YEeCKOM, THPOPMAIIMOHHON IPaMOTHOCTH, (POPMHUPOBAHUS KPUTHUYECKOTO
¥ KPEaTUBHOTO MBIIUICHUS, COBEPIIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYyUYHOMN
U TEXHOJIOTMYECKOM HaNpaBICHHOCTH, a TakKXe JUIsl IMPaKTHUYECKOM OTpadOTKU
yueOHOro Matepuaia 1no yuyeoHsM npeameram «dusuka», « Xumus», «buoaorusy.

OcHOBY MoAX00B K pa3pabOTKe MPOrpaMMbl IO XUMHH, K OIpPENETICHHIO
o0mieil ctparernn oOy4eHus, BOCIUTAHUS U Pa3BUTHs 00YJarOIIMXCSl CPEACTBAMU
yuebHoro npeamerta «Xumus» 1uist 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple mnojoxkeHus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJIEp)KaHUs, pPe3ylbTaToB OOyueHUss W TpeOOBaHMH K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XnUMHYECKOE o0Opa3oBaHue, II0JIy4aeMOoe BBIIIYCKHUKAMHU
0011e00pa30BaTeIbHON  OpraHMU3alliK, SBISAETCS HEOThEMJIEMOM 4YacThio HX
oOpazoBaHHOCTH. OHO CHIYXUT 3aBepIIAIOIIMM OSTaloM peaju3aluyd  Ha
COOTBETCTBYIOLIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX I[IEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XHUMHYECKOro o00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHMSI 3aKOHOB MPHUPO/BI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TaKXe OKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370pOBbI0O M TPUPOAHOM cpede. Peamusyercss Xumuueckoe o0Opa3oBaHHE
00y4aroUIXxcs Ha YpOBHE CpPEIHEro ooOImero oopa3oBaHusl CpelCTBaMU y4eOHOTrO
npeaMera «XuMus», COJAEpKAaHHE M IOCTPOEHHE KOTOPOIrO ONpPENETeHBl B
nporpaMMe MO XHUMHHM C Y4€TOM CHeUu(PUKH HAyKH XUMUH, €€ 3HAYCHUS B
MO3HAHUU NPUPOABl U B MATEPUAIBHOM MXU3HU OOILECTBA, a TAKXKE C YYETOM



o0muMX wLened M NPUHLMUIOB, XaPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefiHero obuiero oopaszoBanus B Poccuiickoit deneparum.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIPaeT 0coO0yr poib B
COBPEMEHHOM I[MBUJIM3ALIMM, B CO3AaHUM HOBOM 0a3bl MaTe€pUalbHOW KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKpPYKAIOIIEM MHUpE Kak O €AUHCTBE
NpPUPOABl U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUM HAa OCHOBE MOHMMAaHHS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS B3aUMOCBA3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMU MPUMEHEHUS.

TecHO B3aMMOJIENCTBYS C APYTMMHM €CTECTBEHHBIMM HAayKaMH, XMMHS CTaja
HEOTHEMJIEMOI YaCThbI0O MUPOBOU KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHass XMMHS KakK Hayka
co3uJareibHas, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJieHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, HIKOJIOTMYECKO 0€30MacCHOCTH U OXPAHBI 310POBbSI.

B coorBercTBUM C OOMIMMH IHENSIMH W NPUHIUIAMHU CPEIHETO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHb
U3YYEHHs) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HA OOMIEKYJIbTYPHYIO MOATOTOBKY
oOydJaromuxcs, HEOOXOAUMYI0O UM [Js  BBIPAOOTKM  MHUPOBO33PEHUECKHUX
OpPUEHTHPOB, YCIEIIHOIO BKJIIOYEHUS B JKM3Hb COLMYMA, MPOIOJIKEHHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBistonuMu  npeamMeTa  «XUMHs»  SIBISIIOTCS  0a30Bble  KypChl —
«Opranuueckass xumus» u «OOmas M HEOPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEpPKaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HaHUHN M0 HEOPTAaHUYECKON XUMHUHU (C BKIIOUCHHEM 3HAHUN W3 0OOIIeH XUMHH) U
OpraHu4eckor xumuu. @OpMUpPOBAHUE TAHHOW CHCTEMbl 3HAHUN IMPU HU3YYECHUU
npenMera 00ecleYyuBaeT BO3MOMKHOCTh PAaCCMOTPEHHsSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIINX MOHITHH, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepxkaHusi KypcoB — «Opranuueckas Xxumusi» u «OO0mas u
HEOpraHWveckas XuMHus» copmMupoBaHa B MpOrpaMMe MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3YyYEHUI0 YyuyeOHOro Marepuaia M 0OyCIIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUUECKUX YpOBHAX. Tak, B Kypc€ OpPraHMYEeCKOW XUMHHU BEIIECTBA
paccMaTpuBarOTCS HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOECHHUSI OPraHUYECKUX
COCMHEHUN, a TAaKKE Ha YPOBHE CTEPEOXHUMHUYECKUX U  DIIEKTPOHHBIX
IIPEACTAaBICHUA O CTpoeHuHu BemiecTB. CBeleHHs 00 uU3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUWHEHUH. B Kypce OpraHnYecKkOd XWMHHM MOJIYYarOT PpPa3BUTHE
chopMHupOBaHHBIC Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs IMEepBOHAYAIbHBIC



MPEICTABICHUSA O XUMHUYECKON CBSI3H, KIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOWCTB BEILIECTB OT UX CTPOECHUS], O XUMUYECKOU PEaKIINH.

[lon HOBBIM yrjaoM 3peHHs B ImpeameTe «XUMHs» 0a30BOro YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHus
TEOpETUYECKU Marepuall U (AKTOJOTMUECKHE CBEJCHHMS O BELIECTBAX H
XUMHYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMHS» OOy4YaromMMCsl MPEAOCTABIAECTCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
MEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJIOTMUECKUX IMO3HIIHH,
riyoxke TMOHSATh HUCTOPUYECKOE M3MEHEHHe (YHKIMM STOro 3akoHa — OT
00001aro1Iel 10 00BSCHSAIOMIENH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUMN O BaKHEHIIMX BEHIECTBaX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XUMHUUYECKUX PEAKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TpOTEeKaHus JomoiHsercs B kKypcax 10 m 11 kmaccos
AJIEMEHTAMH COJEpKaHUs, WMEIOIMMU KYJIbTYpOJIOTMUYECKUI U TMPUKIATHOU
XapakTep. OTW 3HAHMS CIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBSI3U XUMHUU C
JIPYTMMH HayKaMHd, PacKphIBalOT €€ poJib B IMO3HABATENBHOW M MPAKTHUYECKOU
JESTEIBbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUN XUMUHU, TTOMOTAIOT
BBIMTYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0OsieMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH WH(MOpMAIUI0 U
OPUMEHATh €€ MJis TONOJHEHUs 3HAHWM, pEeHIeHUs WHTEIUICKTYAIbHBIX H
HKCIIEPUMEHTATBHBIX UCCIIEIOBATEIbCKUX 3a/1ad. B 11ei1oM copepkanue yueoOHoro
npenMera  «XUMHUS»  JIAHHOTO  YPOBHS  HM3YyY€HHsS  OPUEHTHPOBAHO  Ha
dbopMupoBaHue y 0O0YyYaIOIIMXCS MHUPOBO33PEHYECKON OCHOBBI JJISI TOHUMAHHUS
dunocopckux uien, TakuX Kak: MaTepUabHOE €IMHCTBO HEOPTaHMYECKOTO U
OpraHMYecKOro MHpa, OOYCIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTpOEHHEM, TI03HABAEMOCTh MPHUPOIHBIX SBICHUNA MYTEM OKCHEpPUMEHTa W
pEelIeHHs] TMPOTUBOPEYHMM MEXKAYy HOBBIMH (aKTaMH U TEOPETHUYECCKHUMU
NPEINOChUIKAMH, OCO3HAHUE POJIM XMUMUU B PEIIEHUHU 3KOJOTHYECKHUX MpoOliem, a
TaKXke Mpo0seM cOepekeHUs] SFHEPTeTUUECKUX PECYPCOB, ChIPbsl, CO3JaHMs HOBBIX
TE€XHOJIOTUN U MaTEPUAJIOB.

B nmmane pemenus 3amad  BOCIHTAHMS, Pa3BUTHS U COIHMAIM3AINH
OoOydJarommXxcs MNPUHATHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACICHUIO
cColepKaHUsl M TOCTPOEHHs MpeAMeTa MNpeAyCMaTpuBalOT  (OpMUPOBAHME
YHUBEPCAIBHBIX Y4YEOHBIX JCHCTBUH, UMEIUX 0a30BO€ 3HAaYeHUE JJIA
pPa3TUYHBIX BHJIOB JICSITCIIBHOCTH: peEHIeHUs mnpoOiieM, TMOWCKa, aHaiW3a u
00paboTku MHPOPMAIIHH, HEOOXOTUMBIX JIJIsi MPUOOPETEHUS OIBITA TPAKTUIECKOM
U HCCIIE0BATENIbCKON JESTENIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHWUH
XAMHH.



B mpaktuke mpenonaBaHus XMMHUM Kak Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CpeIHEr0 00I1ero 0Opa3oBaHusl, IPU OMPEACICHUN
COJICPKATEIbHON XapaKTePUCTHKU IeNiell HM3yueHHs MpeaAMeTa HampaBiIeHHEM
MEPBOCTETICHHON 3HAYMMOCTH TPAAUIIMOHHO TMPHU3HAETCS (OPMHUpPOBAHHE OCHOB
XUMHAYECKON HayKd Kak 00JacTh COBPEMEHHOTO €CTECTBO3HAHHUSA, MPAaKTHUECKOM
JESTENTFHOCTH YeNIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KyIbTypbl. C
METOJUYECKON TOYKM 3PEHHsI TaKOW TOIXOA K OMPEICICHUI0 LeJeH W3ydeHHS
npeaMeTa SIBISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3PEHHs TIABHBIMH IETSIMU HW3YyYCHHUsS IpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sBisItOTCS:

o (GOpMHUPOBAHHE CHCTEMbl XUMHUYECKMX 3HAaHWH KaK  BaKHEHIIEH
COCTaBJISIIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIFOUEBBIE MOHATHS, (yHIaMEHTATbHBIE 3aKOHBI M TEOPHH XHMUHU,
OCBOCHHE sI3bIKa HAYKH, YCBOCHHE WM IOHWMAaHHE CYITHOCTU IOCTYITHBIX
0000MIeHNT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C UCTOpHEH
WX Pa3BUTHS M CTAHOBJICHUS,

o (GopMUPOBAHUE M PA3BUTHE MPEICTABICHUNA O HAYYHBIX METOJaX IMO3HAHUS
BEIIECTB M XHMHUYECKUX PEAKIUH, HEOOXOIUMBIX Ui TPUOOpETCHHS
YMEHUN OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKUX SBIICHUM,
UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTUUECKOMN U MOBCETHEBHOM KU3HU;

e DPa3BUTHE YMEHHUU U CIIOCOOOB JEATEIHHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOJIIOJIEHUEM TpPaBUI
6e30macHOro 0OpalleHus ¢ BEIECTBAMH.

Hapsiny ¢ atumMm, comepxkaTenbHas XapakTepUCTHKA Iele U 3a1ad u3yuyeHus
npenMeTa B IporpaMMe 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMH B CHCTEME CpeaHero oomero odpazoBanus. CeromHs B
NpernojaBaHid  XUMUM B OOJNbIIEd  cTermeHW OTHAETCs  MpEeArnoYTeHHE
NPAKTHYECKON KOMIIOHEHTE COJep)KaHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
MOJIFOTOBKY BBIMTYCKHUKA 00111€00pa30BaTeIbHOM OpraHM3alliy, BIAJCIOLIEr0 He
HA0OpOM 3HAHWW, a (PYHKIMOHAIBHOW TPaMOTHOCTHIO, TO €CTh CIoco0aMHu u
YMEHUSIMUA aKTUBHOTO TIOJYYECHHsI 3HAHWI M NMPUMEHEHHUS UX B PEAIbHOW JKU3HU
JUTSL pEIICHUS TPAKTUIECKUX 3a/1a4.

B cBf3um ¢ oTMM mpu W3ydYeHWH TMpeaMeTa «XHUMHS» JOMHUHHUPYIOIICE
3HaYEHWE MPUOOPETAIOT TaKKE eI U 3a7a49H, KaK:

afganTanysi 00y4aronuuxcsi K yCIOBUSAM TUHAMHYHO Pa3BHBAIOIIETOCS MUPA,
dbopMupOBaHWE  WHTEUIEKTYyallbHO  Pa3BUTONW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHM M MX
MPUMEHEHUEM;



dbopmupoBaHue y OOydYarolMXCS  KJIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIUI), HMMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE J[UIsl DPAa3IUYHbIX BHUJOB
JEeSATENbHOCTU: PELIeHUs Mpo0seM, MOUCKa, aHaiau3a U o0paboTKU HH(OpMauH,
HEOOXOIUMBIX JUIsl NPUOOPETEHHUsS OIbITa ACSATENbHOCTH, KOTOpAas 3aHUMAeT
BAXHOE MECTO B TMO3HAHUM XHUMHUH, a TakkKe M OUEHKH C MO3UIUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa U IPUPOAHYIO CPENY;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, HHTEIUIEKTYaJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN 00YUaOIUXCS: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETATh HOBBIE
3HAHMSI IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMH TOTPEOHOCTAMHU, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl MIOMCKA U aHaju3a y4eOHOU U
HAY4YHO-TIONYJISIPHOM MH(GOPMAIIMK XUMUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHME M  pa3BUTHE Yy OOyYarOHNIMXCS AaCCOLMATUBHOIO U
JIOTUYECKOTO MBIIUICHUS, HaOMI0IaTeIbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH,

KOTOPBIC 0COOEHHO HGO6XOJII/IMBI, B YaCTHOCTH, IIPU IINIAHUPOBAHUHN U IPOBCIACHUHN

XUMHYECKOI'0 DKCIICPUMCHTA (NPpaKTHYECKass 4YacThb Y4eOHOro COJep:KaHHMsA INpeaMera
yCWIEHAa MAaTepuabHO-TeXHHUYecKol 0a3o0ii uenTpa «Touka pocrTay, UCHOJL3YyeMOro
AJIs1 peajiM3alMi 00pa3oBaTeIbHBIX MPOrpaMM B pamMKax NMpenogaBaHus XUMHH);

BOCIIMUTaHUE Yy oOOydwaromuxcsi yOexXIAEHHOCTH B T'yMaHUCTHYECKOU
HAIPABJICHHOCTH XHWMUH, €€ BaXXHOW POJM B PEIICHUH TJIOOAIBHBIX MpobdiieM
PaAIMOHAILHOTO MPUPOIOTIONB30BAHMS, TTOTIOJHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJAHOTO PABHOBECHS, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOIro
OTHOIICHHUS K TPHUPOJE M CBOEMY 3/I0POBbIO, a TaKkKe NPUOOPETEHUS OIbITA
UCIIOJIb30BaHMS TIOTYYEHHBIX 3HAHUW IS TPUHATHS TPAMOTHBIX pEIICHU B
CUTYallUsIX, CBA3AHHBIX C XUMHUYECKIUMHU SIBIICHUSIMHU.

B yuebGHoM mmaHe cpemHero oOmero o0pa3oBaHUA NpPEaMET «XHUMUSI»
0a30BOr0 YpOBHSI BXOJUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAy4HbIE
IPEIMETHI.

OO6miee 4nco 9acoB, OTBEAEHHBIX JUIsl U3YUCHUSI XUMUU, HA 6a30BOM ypPOBHE
cpeaHero obmero oopaszoBanus, coctaBisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Heento), B 11 knacce — 34 yaca (1 yac B Heemio).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUA

(mpakTHYecKasi 4acTh Y4eOHOr0 COJAEpP:KAHHUS NpeIMeTa YCHJIEHA MAaTepHabHO-
TeXHu4eckoii 0a30ii umentpa «Touka pocTra», HCHOJBL3YeMOro /Uil peaJu3aluu
o0pa3oBaTeJbHBIX MPOrpaMM B paMKaX NpPenoJaBaHUs XUMMH)

TeopeTnueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipeamer opraHUYecKO XUMHUM: €€ BOSBHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHUE B
NOJIyYEHUM HOBBIX BEIIECTB M MaTepuajoB. TeopHst CTPOCHHUS OpPraHHYECKUX
coenunenuii A. M. bytneposa, e€ ocHOBHbIE Mo0XKeHUsA. CTPyKTypHbIE (DOPMYJIBI
OpraHWYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpraHWYECKUX COCTMHEHUSAX — OJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukalud opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpUBUAIbHBIE Ha3BaHUS
BaKHEUIINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJIEHHE C O0pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTepuajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHHUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEIECTB
[pU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJIKaHBI: COCTaB U CTpPOEHUE, TOMOJOTMYECKHH psia. MeTraH W 3TaH —
NPOCTEHIINE TPEACTABUTENN aJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOJIYyUYCHHE H
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI pANl. DTUJIEH U IPONUIEH —
npocTeiiine NpeACTaBUTEIN aJKEHOB: (PU3MYECKHE U XUMUYECKHE CBOMICTBa
(peakuuu TUIPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALAHA, OKHUCICHUA W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHue, BaKHEUITHE
XUMHYECKUE CBOWCTBA (peakuus nonuMepusanuu). IlooydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJNKHHBIL: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psill. ALETUIIEH
— MPOCTEMIINK NPEJCTaBUTENb AJKHHOB: COCTaB, CTPOECHHE, (U3UYECKHE U
XUMHYECKUE CBOWCTBA (peakUWy TMIPUPOBAHHUS, TAJIOT€HUPOBAHUS, THIpaTaliH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apensl. beHszoin: coctaB, cTpoeHHe, (PU3NYECKHE W XUMHYECKHE CBOWCTBA
(peakuuu raJoreHUpoOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NPUMEHEHHue. 1omayon:



cocmas, cmpoeHue,  uauveckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NOAYYeHue u npumenenue. TOKCUUHOCTD
apeHoB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHALIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YIIeBOAOPOAOB. lIpupoaHeii ra3 M IIOIyTHBIE
HepTanble ra3pl. HedTh u €€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTUYeCKui), muposu3. IIpoaykTsi
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacCc, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» u  «Yromp», MOIEIMpPOBAHHUE  MOJIEKYJ]  YIJIIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHrie 3agaun.

Borluncienuss mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJMYECTBAa MCXOHOIO BEIIECTBA WJIM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconep:kamue oprann4eckue coeJMHHeHHs

IIpenenbHble  OQHOATOMHBIE CIMPTBL. MeETaHON W 3TAHON: CTPOEHHUE,
¢usnyeckue M XUMHYECKHE CBOMCTBa (peakuuu ¢ aKTUBHBIMH MeETajlllaMH,
raJIOT€HOBOZIOPO/IAMH, TOPEHHUE), NpPHUMEHEHHE. BOAOpOIHBIE CBI3M MEXIY
MOJIEKYJIAMU CIIUPTOB. JIEHCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEJI0BEKA.

MHOroaToMHbl€  CHOUPTHI. OTWICHIVIMKOIb W  TJIMLEPUH: CTPOCHHE,

duznueckne W XUMHYECKHE CBOMCTBAa (B3aUMOJACKHCTBHE CO IIEIOYHBIMH
MeTaJjulaMHi, KaueCTBEHHAas pEaKlus Ha MHOTOAaTOMHbIE chnupThl). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts henona. [Ipumenenue denomna.

Anpnerunipl U kemowusl. Dopmanpieruji, aleTAIbJIETU]: CTPOCHHE,
¢uznueckre U XMMUYECKHE CBOMCTBA (PEaKIMM OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTYYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/elibHbIE KapOOHOBBIE KHUCIOTHL.. MypaBbHHAas U
YKCyCHAsl KHCIIOTBI: CTpOCHHE, (PU3NYECKHe M XUMHUYECKHE CBOWCTBA (CBOWCTBA,
oOmue /It Kitacca KUCJIOT, peakius dTepru(puKainum), MOJIyIeHHEe U IPUMECHECHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPECTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KAPOOHOBBIX KUCJIOT, X MOIOIIEE JIEHCTBUE.



CnoxxHble 3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ 'Haponus
coHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KHUPOB.

VYrneBogel: cocraB, KilaccupuKauMs ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). ['moko3a — mpocTelinii MOHOCaxapuJ: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucinenue ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @orocunte3. PpykTo3a Kak H30MEP IITIOKO3BI.

Kpaxman u nemnono3a kKak mpupojHbie monuMepbl. CTpoeHue kpaxmaina H
HeJuToNo3bl.  PuU3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METOAbl M3YUYEHHs] BEIIECTB M MX MpPEBpaLICHUMN:
npoBeJieHNEe, HAOJIOJEHUE U OINKCAHHME JIEMOHCTPAIIMOHHBIX OIBITOB:
TrOpEHUE CIHUPTOB, KA4YECTBEHHBbIC PEAKIMU OJHOATOMHBIX CIHPTOB
(oxkucnenue »sTtaHona oxcugom menu(ll)), MHOroaTOMHBIX CHHPTOB
(B3aumojeiicTBue rtimnepuHa ¢ rugapokcuaom wmemau(ll)), ampaerumon
(OKHMCIIeHne aMMHaYHbIM pacTBOpoM okcuna cepedpa(l) u rugpokcuaom
menu(ll), B3ammomeicTBHE Kpaxmajga C  HOJOM), TPOBEJICHHE
IPaKTUYECKOM paboThl: CBOMCTBA pacTBOpa YKCYCHOM KHCJOTHL (€
HCIO0JIb30BaHueM oOopynoBanusi «Touka pocTay).

Pacuérnble 3agaun.

Boruncinenuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJYKTAa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WU MPOAYKTOB PEAKITUH ).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHCTIOTHI Kak aM(OTEepHBIE OpraHWYeCKue coenuHeHus. Puznueckue
U XMMHUYECKHE CBOICTBA aMHUHOKHCIOT (Ha mpumepe ruiuHa). buomorunueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuapbl.

benkn kak npupoOIHBIE BBICOKOMOJIEKYJISIDHBIE coeauHeHus. llepBuunHas,
BTOpHYHAs W TPETHUYHAS CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBAa OEIKOB:
THIPOJIN3, ICHATYpallns, KAYeCTBCHHBIC PEAKIINH Ha OCITKU.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
HAOJFO/ICHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHWM, IBETHBIC PEAKITUN OCIIKOB.

BricokoMoOJIeKYyJISIPHBbIE COeINHEHUSA

OCHOBHBIE TOHATUS XMUMHUH BBICOKOMOJICKYJISIPHBIX COCIUHEHUW: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIVMHEHUN —
[IOJIMMEPU3aLUs U MOJIUKOHICHCALIHS.

OKCIIEpUMEHTAJIBHBIE METOAbl H3YyYEHHMS BEUIECTB M HX NPEBPAIlCHUN:
O3HaKOMJIEHHE ¢ oOpa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaMETHBIX CBA3€U IPU U3YYEHUU OPraHUYECKOU XMMUU B
10 kyacce OCYHIECTBISETCS 4YE€pe3 HCIOJb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATUH, TAK U NOHATUH, SABJISAIOLUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIEC MOHATHUS: SIBIEHUE, HAYYHBINA (DaKT, rUNoTesa,
3aKOH, TEOpHsl, aHAJIU3, CUHTE3, Kjaccu(UKalus, NepUOJUYHOCTb, HAOIIOIEHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJECIUPOBAHMUE.

@duszuka: Marepus, DHEPrus, Macca, aTroM, OJJIEKTPOH, MOJIEKya,
HSHEPreTUYECKUd YpOBEHb, BEIECTBO, TeN0, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOAbI, >KUPBI,
dbepMeHTHI).

I'eorpa¢usi: MuUHEpaJbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILUIMBO,
peCypehl.

TexHomorus: MNUILEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IMTaHUS,
MOIOIIE CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThbl, MaTEpUaIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKASA XUMUA

(mpakTHYeckasi 4acTb Y4e0HOr0 coAep:KaHHSl TNpeAMeTa YCHJIeHA MaTephajbHO-
TeXHH4Yeckoili 0a3oii meHTpa «Touka pocTray, HCHOJAbB3YeMOro [Jisi pealn3anuu
0o0pa3oBaTeJbHBIX MPOrpaMM B paMKax NpenoJaBaHUsI XHMHH)

TeopeTnvyeckue OCHOBbI XUMUU

XuMmudeckud anemMeHT. AToMm. SAapo aroma, H30TOMNBL. JNEKTPOHHAs
000J10YKa. DHEPreTHYEeCKHe ypOBHH, MOJYPOBHU. ATOMHBIE opOuTamm, S-, p-, d-
snemMeHTbl. OCOOEHHOCTH paclpeleeHUusl 3IEKTPOHOB MO OpOUTANsIM B aToMax
AJIIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DHUTYpaIIHsi aTOMOB.

[lTepnonnuecknit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
J. . MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKOHA U [lepmoamdeckoil cucTeMsl
xuMu4decknx anemMeHTtoB [[. M. MenaeneeBa ¢ COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUUYECKUX OHJIIEMEHTOB H



o0pa3yeMbIX MMM TMPOCTBIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TEepUOaM.
3HaYEHHUE NEPUOANYECKOTO 3aKOHA B PA3BUTUU HAYKHU.

Crtpoenune BemecTBa. XUMHUYECKAas CBsI3b. BHIBI XUMHYECKOW CBS3U
(KoBaJIeHTHAsl HEMOJISIPHASI M TOJIApHAsi, MOHHAsS, MeTajuindeckas). MeXxaHU3MbI
o0pa3oBaHUs KOBAJCHTHONW XMMHUYECKOW CBSI3M (OOMEHHBIH U JOHOPHO-
akienTopHeiil). BomopoaHast cBsi3b. BajeHTHOCTh. DNEKTPOOTPUIIATEIHLHOCTb.
Crenenb okucnenusi. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO ¥ HEMOJEKYJISPHOTO  CTPOCHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THUIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEUIECTB OT TUIA KPUCTAINIUYECKON PEIIETKHU.

[TonsaTne o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBast 10Jisl BEIlIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEJIMHECHUM. Homenxkiatypa
HEOPraHWYECKUX BEHIeCTB. [ eHeThueckass CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAIMX K PA3JTMYHBIM KJIACCaM.

Xumudeckas  peakuus. Krnaccudukamuss ~ XUMHUYECKHUX — peaknuid B
HEOPraHWYECKON M OPraHMYECKOW XUMHUM. 3aKOH COXpPAHEHHUSI MAacChl BEIECTB,
3aKOH COXPaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTHMbie
peakiuu. XuMHUYECKOoe paBHOBecue. DaKTOpbl, BIHSIOLIME HA COCTOSHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

DnexTponuTuyeckas aucconuanusi. CuibHbIE U cladbie 3eKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTpabHAasl, IIEI0YHAas.

OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

DKCIEpUMEHTAIIbHbIE METOAbl M3YUYEHHsI BEIIECTB M HMX NPEBPALICHUN:
nemoHcTpanusa — Tabmun — «llepmommueckass  cuctemMa  XMMHUYECKHX
sanementoB JI. M. MenaeneeBa», u3ydeHue MOJAEICH KPUCTAILNIMYECKHUX
peméTok,  HaOMIOJEHWE W ONUCAaHWE  JEMOHCTPAIMOHHBIX |
7a00paTOpHBIX  OMBITOB  (pa3joKEHHWE TMEpPOKCHAa BOAOpOoAa B
IIPUCYTCTBUU KaTajan3aTopa, ONPENEIIEHUE CpPellbl pACTBOPOB BEILIECTB C
MOMOIIIbI0 YHUBEPCATIBHOTO HWHAMKATOpPAa, PEaKUUH HOHHOrO OOMEHA),
NpOBEJICHNE MPAKTUUECKON paboThl «BrusHue pa3nuyHbiX (HaKTOpoB Ha
CKOPOCTh XMMHUYECKOW peakuuun». (¢ ucnojab30BaHueM 000pyA0BaAHUSA
«Touka pocray).

Pacuérnrplie 3agaumn.

Pacuétel 1nO ypaBHEHMSAM XHMHUYECKUX pPEAKIMHA, B TOM YHUCIIE
TEPMOXUMHUYECKHE PACUETHI, PaCUEThl C MCIOJb30BAHUEM TMOHATHUA «MacCcoBast
JIOJIS BEIIECTBAY.



Heoprannyeckass Xumus

Hemeramnel. Ilomoxenue HemeraiuioB B Ilepuoamyeckon  cucreme
xumuyeckux snemeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHUS aTOMOB.
dusnyueckue CBONWCTBA HEMETAUIOB. AJUIOTPONUST HEMETauIoB (Ha MpUMeEpe
KHCJIOpOJia, cephl, hochopa u yriaepoa).

XHUMHUYECKUE CBOMCTBA BXKHEHIIUX HEMETAJUIOB (TalloT€HOB, CEphI, a30Ta,
docchopa, yrmepoga U KpeMHHs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOJAHBIX COSTUHEHUIN ).

[IprMeHeHne BaXKHENIIIUX HEMETAIIIIOB U UX COCIMHEHMUIA.

Mertamibl. [lonoxkenue merannoB B llepuoguueckoil cucTeMe XUMHYECKUX
anemenToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JIOUEK
atomoB MetauioB. Ob6mue ¢uzndeckue cpoiictBa MetaioB. CrijiaBbl METaJIJIOB.
DIIEKTPOXUMUUECKUI PsiJl HAMPSHKEHU METAIIJIOB.

XUMUYECKHNE CBOMCTBA BaXKHEWIIIMX METAJUIOB (HATpUHM, KaJlui, KaJablUM,
MarHui, aJlOMUHUH, IIUHK, XPOM, KEJIe30, MEIb) U UX COSTUHCHUM.

OO6mue crocoObl ModydeHUs: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
U3y4YeHHE KOJUJIEKUMU «MeTalibl U CIJIaBb», 0Opa3llOB HEMETAJUIOB, PEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/1au, HAOJIOJIEHUE U OIKCAaHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJIEHCTBUE THAPOKCUIA AITIOMUHUS C pacTBOpaMu
KHCJIOT U IIEJI0Yel, KaYeCTBEHHBIE PEAKIIMKM Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agaun.

PacuéTtel macchl BemecTBa WM 00bEMaA ra3oB MO W3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WIM O0BEMY OIHOTO M3 YUYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEIIECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecrieueHUH SKOJOTHYECKOM, SHEPreTHYSCKOW M IHIIEBOM
0e30MacHOCTH, Pa3BUTHM MEIUIMHBI. [loHSATHE O HAYYHBIX METOMAaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIUMN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJTyYEHHUS BaXKHEUILIUX BEILIECTB.

UenoBek B MHpE BEHIECTB M MaTEpPUANIOB: BAXHEWIIUE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIMOHHBIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
Martepuanbl JJsl 3JIEKTPOHUKH, HaHOMAaTepHasbl, OPraHUYECKHUE U MHUHEpaJbHbIE
ynoOpeHus.



XUMU U 3J0pOBbE YEIIOBEKA: IIpaBUjla MCIIOJIb30BAHUA JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja 0€30MaCHOTO KCIOIb30BaHUS MPENapaToB OBITOBON XUMUHU
B [IOBCEIHEBHOU JXU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanust  MeXNpeaMETHBIX  CBA3€H 1Opu  HU3ydyeHUU oOmed u
HEOPraHUYECKOM XMMHH B 11 Kilacce OCyIIECTBIIAETCS YEPE3 MCIOJIb30BAHHUE KaK
OoOLIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TMOHATUN, SBJISIOLIUXCS
CHUCTEMHBIMH JUISL OTAEJIBHBIX [IPEAMETOB €CTECTBEHHO-HAYYHOTO LIKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKaluUsi, MEepUOJIMYHOCTb, HaOIIOACHHE,
JKCIIEPUMEHT, MOJEIINPOBAHNE, U3BMEPEHNUE, SIBIICHUE.

@dusuka: Marepus, JHEPrus, Macca, aToM, JJIEKTPOH, IIPOTOH, HEUTPOH, HOH,
U30TOII, PaAUOAKTUBHOCTb, MOJIEKYJIA, DHEPIreTUUYECKUM YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHUE BEIIEeCTBa, (PU3MUYECKUE BETUYMHBI M EAUHUIIBI UX
U3MEPEHMUs, CKOPOCTb.

buonorusi: kierka, opraHusM, 9Kocucrema, Ouocdepa, Makpo- U
MUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbIe, TOILIUBO,
peCypcehl.

TexHomorus: XUMUYECKast NMPOMBIILIEHHOCTb, METAIIYyprus, IPOU3BOICTBO
CTPOUTEIIBHBIX MAaTEpUaAJIOB, CEIbCKOXO3SMCTBEHHOE IIPOU3BOACTBO, IUIIEBAs
IPOMBILIUIEHHOCTh,  (papMaleBTUUECKass  MPOMBIIUIEHHOCTb,  IPOM3BOJCTBO
KOCMETHUYECKUX IPEenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaTEpHUaJIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOWM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHMS NpeaMera «XUMHUS» Ha YpPOBHE CpEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, TMPUCYIIMMH EJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
[IEJIM U CTPOUTD KU3HEHHBIE TIJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€ANMHCTBE YYE€OHONM M BOCHUTATENBHOW JCSATEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XJTAHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOTO CTAHOBICHHS JUYHOCTU
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIHLHONM M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHMS 00YYAIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB M 00S3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAJbHBIX HOPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U MPUHUMATH MOTHBBI, HaMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY 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(pOpMAIMKU O MEPENOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBECHNS,

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 NPABOBBIX HOPM M OCO3HAHHME NOCIEICTBUU 3THUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmroieHns TpaBmwiI O€30MacHOro OOpalleHusi ¢ BEHIeCTBAMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAaHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCICACTBUN M HEMPUITHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE€ B PEUICHUU MPAKTHUYECKUX 3aj]ay
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
oOpaszoBanus, Oyaymied mpodeccuu M peaau3aiuid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIUATIBHON CPE/Ibl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATUS JEUCTBUH, NPUHOCAIIUX Bpe OKpYyKaromen
IPUPOJHON cpeie, YMEHHsI MPOTHO3UPOBATh HEOJAroNpUSTHBIC YKOJIOTHYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHONW, KOMMYHHUKATUBHOW W COLMAIbHOM
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHUS CHeNMDUKA XUMUM KaK HayKd, OCO3HaHHMS €€ poilu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexXaEHHOCTH B 0COOOW  3HAYMMOCTH XUMHUHU [IJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO37aHNM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TPOoOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

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‘IHOﬁ KapTHUHBI MHpa 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 IlpyrI/IG);

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

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

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHBIC YUeOHBIC
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

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

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NOo3HaBaTeJIbHBIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

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

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABICHHBIMU LIEIISIMH;

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 KIAacCU(PUKAIIMU BEIIECTB M
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TpPHU 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 OCHOBAaMHM METOJO0B HAYYHOI'O0 MO3HAHHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (DOPMUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB MCCIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTHYECKHX 3a7ady, NPUMEHEHHUIO Pa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTUBOPEYUBOCTb;



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

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4yeCTBE CpeACTBAa mpu padbore cC
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCAJTbLHBIMH KOMMYHUKATUBHBIMHU 1€CTBUSIMH:

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

BLICTYNAaTh C MPE3EHTAllMel pe3yJbTaTOB IMO3HABATEIbHON NESITCIBHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO WJIK COBMECTHO CO CBEPCTHUKAMU MPU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUM MyTEM COTJACOBAaHUS IMO3UIMI 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 IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTA Ha OCHOBE camMoOaHalIn3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XHMHUH B ITIO3HAHUW SIBJICHUU



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HAaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBIM 00BEM, YIJIEpOJIHBIN CcKeneT, (yHKIUOHAIbHAs TpyImia,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
opranuueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHs] MacChl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBICHUHN, (PAKTONOTMYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, IMOJYYCHUU H
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHMYECKHUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYeCKUX COeTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
W3rOTaBIMBATh MOJENM MOJIEKYJI OPTaHMYECKUX BEIIECTB JJIS WLTIOCTpPAIlUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIACCy/TpyNme COeAUHEHUN (YrieBOJOPOIBI, KHUCIOPOA U a30TCOJeprKallue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
ATWJICHTJINKOJb, TIHIEPUH, (eHon, (GopMmanbaerui, ameraabIeTu]l, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJJMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

cOpMHPOBAHHOCTh ~ YMEHHUWA  XapaKTEpU30BaTh  COCTaB, CTPOEHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
[JIMIEpUH, (EHOJ, aleTalbIeru/l, MypaBbUHAsI M YKCYCHas KHUCJIOTHI, TJIIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUHUKHU YTIIEBOJOPOIHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOJIMYECTBA MCXOHOTO BEIIECTBA WM MPOIYKTa
peakIMu 10 H3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHYECKUX SIBJICHUN (HaOII0IeHNe, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMUYECKOM
OCYJIOH W Ja00OpaTOpHBIM OOOPYy/IOBaHHEM, a TaKKe IpaBujia OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIpEeBpaIEHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYyICHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OO0OpYAOBaHUEM, TPEIACTABIATh PE3YIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
uHpOpMaLINIO, TMOJy4aeMyK W3 pa3HbIX MCTOYHUKOB (CpEICTBA MacCCOBOM
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHCTBUS Ha UBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsE 0OYy4YaroIIMUXCS C OTPAHMYEHHBIMU BO3MOXXKHOCTSIMU 370pPOBbS: YMEHUE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHMS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHble pe3ynbTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIPHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHUs MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJICKYJIa, MOJb, MOJSPHBIM O00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TAMNBl ~ XAMUYECKUX  PEAKIMUH, PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOJIMUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALCHUS SHEPTHU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYCCKHX SBJICHHUH, (PAKTONOTMYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BAXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OPMHPOBAHHOCTh YMEHUW BBISBISATH XAPAKTEPHbIE MPU3HAKU MOHATHM,
YCTaHAaBJIMBaTh WX B3aUMOCBA3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUHW  XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIeCTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIATh BaJCHTHOCTh U CTENIEHb OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOU
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON PEmETK KOHKPETHOIO BelllecTBa (aTOMHas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHABJIMBATh IPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IIPOCThIE BEIIECTBA — METAJIBI U HEMETaJUIbl, OKCHUJIbI, OCHOBAHMSI,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUN PAaCKpBIBaTh CMBICI MEPUONYECKOr0 3aKoHa Jl.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepU30BaThb D3JEKTPOHHOE CTPOEHHE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djaementoB JI. M. MennesneeBa, HCIONb3ys MHOHATHA «S-, P-, -
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB XMMMUYECKUX JJIEMEHTOB U UX COCIUHEHUH
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHMYECKOM CBSA3M MEXKIY HEOPraHWYECKUMH
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUUECKUX PEAKLIUI;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3pdeKTy peakiuu, U3MEHEHHUIO CTENEHEH OKHUCICHHs 3JIEMEHTOB, 00paTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISTh YPABHEHUS DPEAKIHMHA pa3IUIHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX 3TH PEAKIUH UAYT 10 KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JMYHBIX HEOPTraHWYECKUX BEIICCTB, pPACIO3HABATh
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH pacKpbhIBaTh CYIIHOCTh  OKHCIUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHENTHETO Bo3aekcTBus (nmpuniui Jle [llaTensbe);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIICHHOTO IMOJYYCHHUS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
HKOJIOTHYECKUX MPOOJIeMax XUMHUECKOTO MIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
MOHSITHSI «MaccoBas JIOJIS BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MU O0BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIUH
BEIIECTB, TEIUIOBOTO 3(deKTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHS] MAaCChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyaoi U jabopaTOpHBIM OOOpPYAOBaHHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBUU C HMHCTPYKIIUSIMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (Pa3okKEHUE MEePOKCHAa BOAOPOJIa B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHMKATOpa, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOUN pEaKIuw,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KAaTUOH aMMOHHUS, PEIIEHUE HKCICPUMEHTATBHBIX 3a/a4 IO
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIeHUU C BEIIECTBAMHU M JTAOOPATOPHBIM O00OPYIOBAHHEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIOUIUX PEaKIMid U (OPMYJIHPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUsS] CBOETO 3/I0pPOBbsI M OKpPYXaIoLIEld MPUPOJHON Cpellbl, OCO3HABATh
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbici mokazarens [IJIK, mosicHATh Ha mnpuMepax crocoObl yMEHBIICHUS WU
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00YYaroIIMXCsl ¢ OrPAaHUYCHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI: YMEHHE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CAEeNbIX U CIa0OBUIALIIMX OOYyYalOUIUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ieioB U TeM

KoaunuyecTBo 4acoB

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE PeCypChl.
Hcnouab3oBanue uuppoBoro u
aHAJIOT0BOI0 000PY/A0BAHMA

Ne i/t KOHTpoJu,H],[e HpaKanecxne IeHTpa CCTeCTBeHHO-HaquOﬁ 4
NPOrpamMMbl Bcero o
padoThI padoThI TEXHOJIOTHYeCKOoi
HanpasJeHHocTel «Touka
poctay.
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH
[IpenMeTt opraHUYeCKON XUMUU. http://www.chemnet.ru/,
11 Teopust cTpoeHUsT OPraHUIECKUX 3 0 0 http://school-
coenquuenuit A. M. bytneposa collection.edu.ru/collection/chemistry.
Hroro mo pazgeny 3
Pasznes 2. YrieBoaopoanbl
IpeebHbIE YIIEBOAODOEI http://www.chemnet.ru/,
2.1 p yr p 2 0 0 http://school-
aJIKaHbI ) . .
collection.edu.ru/collection/chemistry.
Hempe e b bIE YEICBOIODOBI: http://www.chemnet.ru/,
2.2 p yr p ’ 6 0 1 http://school-
aJIKEHBI, aJIKaJUEHBI, aJIKUHBI ; . .
’ A ’ collection.edu.ru/collection/chemistry.
http://www.chemnet.ru/,
2.3 ApoMaTndecKue yrieBoAaoposl 2 0 0 http://school-

collection.edu.ru/collection/chemistry.
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[IpupoaHbIE HCTOYHUKHU

http://www.chemnet.ru/,

24 3 http://school-
YIIIEBOZIOPOJIOB H MX NEpepadoTKa collection.edu.ru/collection/chemistry.
Wroro mo pazueny 13

Pa3znen 3. Kucinopoacoaep:xaiue opranudeckue coeInHeHHst

3.1

Crnuptsl. DeHon

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AIIEKTPONPOBOHOCTH

3.2

Anwsaerunbsl. KapOOHOBBIE KUCTOTHI.

CrnoxHbie 3(UpPBI

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AIIEKTPOTIPOBOTHOCTH

3.3

VYrieBoasl

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hroro o pasaciy

13

Pa3znen 4. A3orconep:kanye oprannyecKkue coeIuHeHus

4.1

AMuHBI. AMUHOKACIIOTHL. benku

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Jatuuk pH,
AJIEKTPOINPOBOTHOCTH
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Hroro no pazneny

Paspnen S. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUSA

http://www.chemnet.ru/,

5.1 [Tnactmaccrl. Kayayku. Bonokna 2 http://school-
collection.edu.ru/collection/chemistry.
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

JuexkTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE PeCypChl.
Hcnouab3oBanue uuppoBoro u
AHAJIOT0BOI0 000pPY/A0BAHMA

Ne i/t KOHTpOJ’leLIe HpaKaneCKne HEHTPa eCTeCTBeHHO-HaquOﬁ Hu
NPOrpaMMbl Bcero .
padoThI padoThI TEXHOJIOTHYEeCKOM
HanpasJeHHocTel «Touka
pocTay.
Pasznea 1. Teopernueckne 0OCHOBbI XMMHUM
Crpoenue atomoB. [lepnoanueckuit
3akoH U [lepuoanueckas cucrema http://www.chemnet.ru/,
1.1 P 3 0 0 http://school-
XUMHUYECKnX djeMeHToB 1. 1. . . .
collection.edu.ru/collection/chemistry.
Meunneneena
http://www.chemnet.ru/,
http://school-
19 Crpoenue BeniectBa. MHOTrooOpasue 4 0 0 collection.edu.ru/collection/chemistry.
' BEIECTB Hatuuk pH,
BJIEKTPOIPOBOJHOCTH
http://www.chemnet.ru/,
http://school-
collection.edu.ru/collection/chemistry.
1.3 XUMHUYECKUE PEAKIUU 6 1 1

Hatuuk pH,
AIEKTPOINPOBOTHOCTH



http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
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Hroro no pazneny

13

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Pasnen 2. Heopranuyeckasi xumusi

2.1

Mertannbt

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AIIEKTPONPOBOJHOCTH

2.2

Hewmeramsl

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AIIEKTPOTIPOBOTHOCTH

2.3

CBs3b HCOPraHN4€CKuXx u
OpraHu4€CKuXx BEIICCTB

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AJIIEKTPOIIPOBOTHOCTH

Hroro o pasaciy

17

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Pa3pen 3. Xumus u ;Ku3HbL

3.1

XUMHUS U )KU3Hb

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.
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Hatuuk pH,
AIIEKTPONPOBOJHOCTH

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
ara DJIeKTPOHHBbIE HU(PPOBHIE
KoJsnyecTBo 4yacoB A P bp
HU3yUYeHus: o0pa3oBaTe/ibHbIE PecypChl.
o ®akxr | Hcnoab3zoBanue uuppoBoro u
N Iany aﬂanoronorooﬁopynonannﬂu
Tema ypoka LHEHTPA eCTeCTBEHHO-HAYYHOM U
n/m Kourpoububie | IIpakTHyeckue .
Bcero TEXHOJIOTHYeCKOM
padoThI padoThI N
HanpasJjenHocteil «Touka
poctay.
[Ipeamer opranndeckoin http://www.chemnet.ru/,
XUMUH, €€ BOSHUKHOBEHHUE, 1 0 0 http://school-
pa3BHUTHE U 3HAYCHUE collection.edu.ru/collection/chemistry.
Teopust ctpoeHust
T y—— http://www.chemnet.ru/,
A M.E . 1 0 0 http://school-
.M. JepoBa, e€ . . .
YIIeposa, collection.edu.ru/collection/chemistry.
OCHOBHBI€ ITOJIOKEHUS
[IpencraBnenue o
Kiaccudukanuu
OPraHMYEeCKUX BEIIECTB. http://www.chemnet.ru/,
Homenxknatypa 1 0 0 http://school-
(cuctemaruyeckasi) u collection.edu.ru/collection/chemistry.
TPUBUAIIbHBIE HA3BAHUS
OpPraHUYECKUX BEUIECTB
AJKaHBI: COCTaB U http://www.chemnet.ru/,
CTPOEHHE, TOMOJIOTUYECKUM 1 0 0 http://school-
pan collection.edu.ru/collection/chemistry.



http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
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Meran u 3TaH —

http://www.chemnet.ru/,

5 npocTeiiine http://school-
MPEICTAaBUTENMN AJTKAHOB collection.edu.ru/collection/chemistry.
http://www.chemnet.ru/,
AJIKEHBI: COCTaB U
6 y http://school-
CTpOEHHE, CBOICTBA . . .
collection.edu.ru/collection/chemistry.
OTUJEH U NPOIUIIEH — http://www.chemnet.ru/,
7 MIpOCTENIINE http://school-
MPEICTABUTENN aJTKEHOB collection.edu.ru/collection/chemistry.
[IpakTnueckas padora Ne 1. http://www.chemnet.ru/,
8 «[Tony4yeHne >THIICHA U http://school-
W3yYEHHE €r0 CBOMCTB) collection.edu.ru/collection/chemistry.
Ankamuensl. Byramnen-1,3
u MeTuiOyraaueH-1,3. http://www.chemnet.ru/,
9 [Tony4yenue http://school-
CUHTETUYECKOIO KaydyKa 1 collection.edu.ru/collection/chemistry.
PE3UHBI
AJKUHBI: COCTaB U
0COOCHHOCTH CTPOCHUS, http://www.chemnet.ru/,
10 TOMOJIOTHYECKHH PSII. http://school-
AlleTHIIEH — MPOCTEUIIHI collection.edu.ru/collection/chemistry.
MIPE/ICTaBUTENb aJIKHHOB
Brrunciienus no http://www.chemnet.ru/,
11 YPaBHEHUIO XUMHUYECKOMN http://school-
peakuuu collection.edu.ru/collection/chemistry.
http://www.chemnet.ru/,
ApeHbl: 6€H301 U TOTYOJI.
12 http://school-

Tokcu4HOCTB ApCHOB

collection.edu.ru/collection/chemistry.
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T'eneTnueckas cBsI3b

http://www.chemnet.ru/,

JIEBOJOPOJIOB,
13 r a”ep a” http://school-
IIPUHAOJICK HX K . . .
pHaz HI collection.edu.ru/collection/chemistry.
pa3IMYHBIM KJaccam
[IpupoHbIE HCTOYHHUKHU
JIEBOIOPOIOB:
fn OHHBII)fI ras i http://www.chemnet.ru/,
14 I; P o e rambe ras http://school-
IIOITYTHBIC H TAHBIC I'a3bI . . .
yr -~ ’ collection.edu.ru/collection/chemistry.
He(Th U MPOAYKTHI €€
nepepaboTKu
[IpupoHbIE HCTOYHHUKHN
JIEBOIOPOIOB:
Z{rn OHHBII)ﬁ ras i http://www.chemnet.ru/,
15 pHp http://school-
TOINTyTHBIC He(PTSIHBIC Ta3kl, ; . .
~ collection.edu.ru/collection/chemistry.
He(pTHh ¥ MPOAYKTHI €€
nepepaboTKu
http://www.chemnet.ru/,
KonTtponsHas padota no
16 v http://school-
asneny «YIieBOgopOIbl» ; . .
pasaety HlOpoat collection.edu.ru/collection/chemistry.
http://www.chemnet.ru/,
I http://school-
ellebHbBIE OJHOATOMHBIE ; . .
bea o collection.edu.ru/collection/chemistry.
17 CIIUPTHI: METAHOJ M 3TAHOJ.
Hatuuk pH,
Bonopoanas cBs3b
DJIIEKTPONPOBOIHOCTH
http://www.chemnet.ru/,
18 MHOroaTroMHbI€ CIIUPTHI: http://school-

OTUJICHTJIMKOJIb U TJIMLHCPUH

collection.edu.ru/collection/chemistry.

Jatuuk pH,
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http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
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http://school-collection.edu.ru/collection/chemistry
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AIIEKTPONPOBOJHOCTH

@DEHOJI: CTPOEHHUE
MOJIEKYJIBI, (PU3UIECKUE

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

19
XMMHUYECKUE CBOICTBA, Hatuuk pH,
MIPUMEHEHUE DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
http://school-
20 Anpaerunbl: GopmManbaeTUI collection.edu.ru/collection/chemistry.
U alleTajJbaerua. AieToH ]IaTIII/IK pH,
DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
OIHOOCHOBHEIE http://school-
21 npeaebHbIe KApOOHOBBIC collection.edu.ru/collection/chemistry.
KHCJIOTBI: MypaBbHHAS U Hatuuk pH,
YKCyCHas SJICKTPOIIPOBOAHOCTH
http://www.chemnet.ru/,
http://school-
IIpaxtrueckast padora Ne 2. ; . .
P N P collection.edu.ru/collection/chemistry.
22 «CBolicTBa pacTBOpa
. Hatuuk pH,
YKCYCHOM KHUCTIOTBI»
DJIIEKTPOIPOBOIHOCTH
23 CreapuHoBas U OJ€MHOBAs http://www.chemnet.ru/,

KHUCJIOTBI, KaK

http://school-
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MIPEJICTAaBUTEIH BBICIIIHX
KapOOHOBBIX KHUCJIOT

collection.edu.ru/collection/chemistry.
Hatuuk pH,
DJICKTPOIIPOBOJHOCTH

MpEI1a KaK COJIM BBICIINX

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

24 KapOOHOBBIX KUCIOT, UX
MOIOIIEE IEUCTBUE HMaraux pH,
DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
Crnoxubie 2pupbI Kak http://school-
o5 MIPOU3BO/IHbIE KAPOOHOBBIX collection.edu.ru/collection/chemistry.
kucnot. [uaposus Hatuuk pH,
CJIO’KHBIX 3(h)UpPOB DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
Kupsl: runponns, http://school-
IIPUMEHEHHE, collection.edu.ru/collection/chemistry.
26 Ouosoruyeckas poJib Hatauk pH,
KUPOB DJICKTPOIIPOBOJHOCTH
VYrieBojibl: cOCTaB,
Kiaccuukanus. http://www.chemnet.ru/,
27 Baxueiimue http://school-
MPEICTaBUTENM: TIIFOKO03a, collection.edu.ru/collection/chemistry.
¢bpykTO3a, caxapo3a
08 Kpaxman u nemronosa kak http://www.chemnet.ru/,

MPUPOAHBIC ITOJIUMCPBI

http://school-
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collection.edu.ru/collection/chemistry.

KonTtponsHas pabora o

pazgeny http://www.chemnet.ru/,
29 «Kucnopopconepxaiue http://school-
OpraHUYEeCKHe collection.edu.ru/collection/chemistry.
COCTTUHCHUSY
http://www.chemnet.ru/,
http://school-
30 AMWHEBL: METHIIAMHH U collection.edu.ru/collection/chemistry.
aHMJIHH Hatguk pH,
DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
AMHPHOKHCIOTEI KaK
http://school-
aMGOTEPHEIE OprauHecKue collection.edu.ru/collection/chemistry.
31 COEIMHEHM, X
OMOJIOTHYECKOE 3HAUCHHE. Hatauk pH,
TMenmust DJICKTPOIIPOBOJHOCTH
benku xak nmpupoiHbie http://www.chemnet.ru/,
32 BBICOKOMOJICKYJISIPHBIE http://school-
COETMHEHUSI collection.edu.ru/collection/chemistry.
OCHOBHBIC TIOHATUS XUMUH http://www.chemnet.ru/,
33 BBICOKOMOJIEKYJISIPHBIX http://school-
COEIMHEHNH collection.edu.ru/collection/chemistry.
OCHOBHBIE METOJIbl CUHTE3a
BBICOKOMOJICKYIAPHEIX http://www.chemnet.ru/,
34 http://school-

coeguHeHuu. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

collection.edu.ru/collection/chemistry.
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11 KVIACC

Mara DJleKTPOHHBbIE HU(PPOBHIE
KoanyecTBO 4acoB
HU3yUYeHus! o0pa3oBaTe/ibHbIE PeCypChl.
ITo ®axr | Hcnoab3oBanue nMppoBoro u
Ne IL1aHy aHAJIOrOBOI0 oﬁopynonannﬂu
Tema ypoxka LHEHTPA eCTeCTBEHHO-HAYYHOM U
n/n Kourpoububie | IIpakTHyeckue .
Bcero TEeXHOJIOTMYeCKOM
padoThI padoThI .
HanpasJjenHocTeil «Touka
poctay.
XUMUYECKUH 3JIEMEHT. ATOM. http://www.chemnet.ru/,
DeKTpOHHAs KOHPUTYpaIUs 1 0 0 http://school-
aTOMOB collection.edu.ru/collection/chemistry.
[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
http://www.chemnet.ru/,
XUMHUYeCcKuX 3jaeMeHToB 1. 1.
1 0 0 http://school-
MenneneeBa, Ux CBS3b C . . .
> N collection.edu.ru/collection/chemistry.
COBPEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHUUYECKHX AJIIEMEHTOB
Y UX COEIMHEHUH IO TPyIIaM 1
N T —. http://www.chemnet.ru/,
PHOAM. 1 0 0 http:/school-

MIEPHOINYECKOT0 3aKOHA U
CHUCTEMBI XHUMHUYECKUX IEMEHTOB
J.1. Menaeneesa B pa3sBUTUU
HayKd

collection.edu.ru/collection/chemistry.



http://www.chemnet.ru/
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http://school-collection.edu.ru/collection/chemistry

CrpoeHue BeniecTna.
XuMHUUECKas CBsI3b, €€ BUJIBI,
MEXaHHU3Mbl 00pa30BaHuUs

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

y Hatuuk pH,
KOBAJICHTHOM CBs13U. Bogopoanas
AJIEKTPOIIPOBOIHOCTH
CBSI3b
BaneHnTHOCTS.

DNEeKTPOOTPUIIATEIIEHOCTb.
Crenennp okucienus. Bemectra
MOJICKYJISIPHOTO 1
HEMOJICKYJIIPHOTO CTPOCHUS

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

[Tonatne o aucnepcHBIX
cucremMax. VIcTUHHEIE 1
KOJUTOUJTHBIE PACTBOPBI.
MaccoBas 10J1s BENlecTsa B
pacTtBope

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AJIIEKTPOTIPOBOTHOCTH

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX COEIUHEHHI.
I'enernueckas cBs3b
HEOPraHMUYECKUX BEIECTB,
Pa3IMYHBIX KJIACCOB

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AJIEKTPOINPOBOTHOCTH

Kinaccudukanus XxuMmuueckux
peaKkurii B HEOPraHUYECKOU U
OpraHMYEeCKOM XUMHH. 3aKOH
COXpPAaHEHUsI MacChl BEILIECTB;
3aKOH COXpaHEHUs U

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.
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IIpEBpALICHUS DHEPTUU IIPU
XUMHUYECKUX PEAKLUAX

Cxkopocts peakuuu. O6patumblie

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

9 peakiuu. XUMHIECKoe
Hatuuk pH,
paBHOBecHe
DJIEKTPOIIPOBOIHOCTH
[IpakTrueckas padora Ne 1.
http://www.chemnet.ru/,
10 «BnusiHuE pa3an4HbIX q)ilKTOpOB htto://school-
Ha CROPOCTH XHMITHECKON collection.edu.ru/collection/chemistry.
peaxImm»
DJIEKTPOJIUTHYECKAS http://www.chemnet.ru/,
nuccormanus. [lorsarue o http://school-
1 BOJIOpOIHOM Toka3atesne (PH) collection.edu.ru/collection/chemistry.
pacTBopa. Peakium HOHHOTO Hatuuk pH,
oOMmeHa. ['maposu3 opraHugecKux DJIEKTPOIIPOBOIHOCTH
Y HEOPTraHMYECKHX BEIECTB
http://www.chemnet.ru/,
OkucauTenbHO- http://school-
12 BOCCTAHOBUTEJIbHBIE PEAKIIUU. collection.edu.ru/collection/chemistry.
[TonsiTue 06 snekTpoause Hatuuk pH,
pacIyiaBoB U pacCTBOPOB COJICH AJIEKTPOIPOBOHOCTH
KOHTpostbHast paGoTa 1o paseny http://www.chemnet.ru/,
13 http://school-
«TeopeTHIecKrue OCHOBBI XUMHN» collection.edu.ru/collection/chemistry.
14 MeTanisl, UX IOJ0KCHHC B http://www.chemnet.ru/,
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IIepuoauueckoii cucreme
XUMUYeCcKuX dneMmeHToB 1. 1.
MenneneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O0miue
¢u3nveckrne CBOMCTBA METAIIIOB

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AIIEKTPONPOBOJHOCTH

15

CruaBbl METAJIJIOB.
DNEeKTPOXUMHUYECKUHN PSiJT
HaIpsHKEHUH METaJUIOB

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AIIEKTPOMPOBOHOCTH

16

XuMudecKrue CBOHCTBa
BOKHEHUININX METAIUIOB (HATPHIA,
KaJIni, KaJIbIIMi, MarHui,
ATIOMUHHN) U UX COCTMHECHUM

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AJIIEKTPOTIPOBOTHOCTH

17

XUMHUYECKHE CBOMCTBA XpoMa,
MEIU U UX COeqUHEHUI

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AJIEKTPOINPOBOTHOCTH

18

XHUMHUYECKHE CBOMCTBA ITUHKA,
JKejle3a U UX COeIMHEHU

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AJIEKTPOIIPOBOIHOCTH
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[Ipaktuyeckas padora Ne 2.

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

19 "Pemenue skcriepuMeHTaIbHbIX
" JaTtuuk pH,
3a7a4 1o teMe «MeTajuisD)
DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
HeMeTaJ'IJ'II)I, HUX ITOJIOKCHHUC B
o http://school-
[Tepnoanueckoii cucreme - . .
collection.edu.ru/collection/chemistry.
20 XUMHYECKUX anemeHToB JI. W.
Hatuuk pH,
MeHneneeBa 1 0COOEHHOCTH
DJICKTPOIIPOBOJHOCTH
CTPOEHUS aTOMOB
. http://www.chemnet.ru/,
dusnyeckue cBONMCTBA
http://school-
HEMETAIIOB. AJIIOTpONUs . . .
collection.edu.ru/collection/chemistry.
21 HEMETAJJIOB (Ha MpuMepe
Hatuuk pH,
KHCJIOpoJia, cephl, hochopa u
DJIICKTPONPOBOJHOCTH
yriiepojaa)
http://www.chemnet.ru/,
. http://school-
XUMHAYECKHUE CBOMCTBA ; . .
collection.edu.ru/collection/chemistry.
22 raJiOr€HOB, CEPHI U MX
. Hatuuk pH,
COEOUHEHUN
DJIICKTPONPOBOJHOCTH
. http://www.chemnet.ru/,
XuMHudeckue cBOMCTBa a30Ta,
23 http://school-

docdopa 1 uxX coeTMHEHHIA

collection.edu.ru/collection/chemistry.



http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
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Hatuuk pH,
AIIEKTPONPOBOJHOCTH

http://www.chemnet.ru/,
http://school-

XHWMHUYECKHE CBOMCTBA yIJIepoa, 1 0 0 collection.edu.ru/collection/chemistry.
KPEMHUS U UX COCTUHEHUHN JlaTuuk pH,
DJICKTPOIIPOBOJHOCTH

http://www.chemnet.ru/,
http://school-

[IpuMeHeHne BaxkHENIINX 1 0 0 collection.edu.ru/collection/chemistry.
HEMETaJJIOB U X COeTUHEHUI JlaTuuk pH,
DJICKTPONPOBOJIHOCTH

O0001IeHre U cUCTEMAaTU3AIIHS

3Ha”Hui 1Mo teMe «HeMmeTtauiey.

http://www.chemnet.ru/,

26 Brruucienus mo ypaBHEHUSIM http://school-
XUMHUUYECKUX PEaKIUi U collection.edu.ru/collection/chemistry.
TEPMOXHUMHUYCCKUE PACUETHI
http://www.chemnet.ru/,
http://school-
IIpaxTtrueckast padora Ne 3. ) . .
P P collection.edu.ru/collection/chemistry.
27 «Perrenne 3KCeprUMEHTATBHBIX
" " Hatuuk pH,
3ama4d o teMe "Hemeranasr'»
3JIEKTPONPOBOIHOCTH
28 KonTponpHas paboTa o Temam http://www.chemnet.ru/,

«Metame»y U «Hemetamib

http://school-
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collection.edu.ru/collection/chemistry.

Heopranuueckue u oprannyeckue

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry.

29 kucnoTsl. Heopranuueckue u
Hatuuk pH,
OpraHUYECKUE OCHOBAHUS
DJICKTPOIIPOBOJHOCTH
AmMdoTepHbIe HEOpraHUYECKUE U http:/Fwiwiw.chemnet.ru/,
obra zc . coep . http://school-
TaHUYCCKHU HNHCHU. . . .
P 4 collection.edu.ru/collection/chemistry.
30 T'eHeTnyeckas CBsA3b
Hatuuk pH,
HeOpFaHI/I‘—IeCKI/IX nu Opl"aHI/I'-IeCKI/IX
DJICKTPOIIPOBOJHOCTH
BEIIECTB
Poss xuMuu B o0ecrieueHun
SKOJIOTUYECKOU, DHEPTETHUECKOU http://www.chemnet.ru/,
31 - 6 » JHEP http://school-
U IUIIEBON 0€30IIaCHOCTH ; . .
m > collection.edu.ru/collection/chemistry.
Pa3BUTUU MEIUITUHBI
[Ipencranenus 06 oOmUX
HAYUHBIX [TPHHLATIAX http://www.chemnet.ru/,
32 i p . http://school-
IIPOMBIIIIEHHOT'O OJYYEHUS ; . .
P N yi collection.edu.ru/collection/chemistry.
BaXKHEUIIINX BEIIECTB
http://www.chemnet.ru/,
http://school-
33 YenoBek B MUpE BELIECTB U collection.edu.ru/collection/chemistry.
MaTepraoB Hatuuk pH,
DJIEKTPOIIPOBOIHOCTH
34 XuMusi ¥ 3I0pOBbE YEITOBEKA http://www.chemnet.ru/,
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http://school-
collection.edu.ru/collection/chemistry.

Hatuuk pH,
AIIEKTPONPOBOJHOCTH

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

34
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HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI:

MarepuaibHO-TeXHHYECKas 0a3a:

No
/o

1.[Mudposas naboparopus:

1)
2)
3)
4)
5)
6)
7)

mnantrer (ITK).

JlaTyuK TeMIepaTyphl UCCIENYEMOM CPEIbI.
JIaT4MK BIAKHOCTH.

JlaT4MK OCBEIIEHHOCTH.

JlaTuuK TemIepaTypbl OKPYKaOMIEW CPEeabl.
Jatuuk pH.

Mukpockon (g posas yma).

2. JlaTunku 1udpoBHIX TaOopaTOpUil O OMOJIOTHH, YKOJIOTHH U (PU3UOTIOTUU

buonorusa DKOJIOTUS dusuoorus XUMUs



BnaxuocTtu Bo3nyxa

OcBeléHHOCTH

pH

Temneparypsl
OKPYKAIOIIEH CPEbI

BnaxnocTtu Bo3nyxa OcBEmEHHOCTH
OcBewménnocTu pH

pH

Temnepatypsl

OKPYKAIOWIEH CPEbI

Onruyeckou
IUTOTHOCTH 525 HM
(KoJIOpUMET)

JlaTduk TemnepaTypbl
UCCIIElyEMOU Ccpeabl

pH

DIIEKTPO
MIPOBOJIHOCTH
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