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MNOACHUTEJIBHASA 3AIIUCKA
[IporpaMma 1O XUMHUM Ha YPOBHE CpeaHEro oOIero oOpa3oBaHUS

pa3pabotana Ha ocHoBe denepanmpHoro 3akoHa ot 29.12.2012 N2 273-d3 «O6
obpazoBanuu B Poccuiickoii denepanumny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTENbHONW TIPOrpaMMBl CpPEIHETo o0Iero oOpa3oBaHUs
(®OII  COO), mnpencraBieHHbXx B DefepaibHOM  TOCYJapCTBEHHOM
obOpazoBarensHoM cTtangapre COO, c¢ yuérom KoHuenmumum mnpenonaBaHus
y4e0HOTO TpeaMeTa «XUMHUS» B 00pa30BaTENbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIONIMX OCHOBHBIE 0O0pa3oBaTENIbHBIE TMPOTPAMMBI, H
OCHOBHBIX TonoxkeHud «Crpareruum pa3BUTHUs BocnuTaHuss B Poccuiickoii
®enepanuu Ha nepuod 1o 2025 roga» (Pacnopsxkenne IlpaBurenbctBa PO ot

29.05. 2015 N2 996 - p.).

OcHOBY NOAXOAOB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K ONPEACICHUIO
oO1mielt cTpaTteruy 00y4YeHus, BOCIIUTAHUS M PA3BUTHs O00YUYAIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» st 10—11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHIenryanbHeie nojoxeHuss GI'OC COO o B3auM00OYCIOBICHHOCTU IIETEH,
COJIepKaHUsl, PE3yJNbTaTOB OOy4YeHHs] U TPEOOBAHUW K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.



XHAMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHONM OpraHU3aliy, SBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXUT 3aBEpLIAIONIMM 3TalloM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YypOBHE KIIIOUYEBBIX IIEHHOCTEH, MNPUCYIIUX
LEJIOCTHOM CcHCTEME XMMHYECKOro o0pa3oBaHUS. OTH LIEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MPUPOJIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJloBeKa, a TakKKe OJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3M0pOBbI0 M TpUPOAHOW cpene. Peanusyercs xumuyeckoe o00Opa3oBaHHUE
oOy4arommxcs Ha YpOBHE CpPEAHEro o01iero o0Opa3oBaHusl CPEACTBAMU Y4EOHOTO
npeamera «XUMHS», COAEpKaHUE U IOCTPOEHUE KOTOPOTO ONPEAEIEHBl B
nporpaMMe MO XHMHH C Y4E€TOM CHEHU(PUKH HAYKW XUMHH, €€ 3HAUYCHHUS B
MO3HAHUM TPUPOJLI U B MaTEpPUATBHOM XW3HM OOIIECTBA, a TaKXe C y4ETOM
o0ImUX TeJed W TMPHUHIUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpeiHero obiero oopaszoBanus B Poccuiickoit deneparum.

XUMHST KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POJb B
COBPEMEHHOM ITMBWJIM3AIIMK, B CO3JIaHUU HOBOUM 0a3bl MATEPHAIBHOUN KYJIBTYPHI.
OnHa BHOCUT CBOM BKJaJ] B (POPMUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIILICHHUS,
B CO3/IaHME IEJIOCTHOTO MPEACTABJICHHUS 00 OKPYXKAIOIIEeM MHUpE Kak O €AMHCTBE
OpUPOIBl U YeJIOBEKa, KOTOopoe (popmMupyercss B XUMHM Ha OCHOBE TOHHUMAaHHUS
BEILIECTBEHHOTO COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHUS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MTPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSI C APYITMMHU €CTECTBEHHBIMM HAayKaMU, XHMHS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa ¥ SKM3HU Kaxaoro uieHa oOmiectBa. CoBpeMeHHass XMMHS KakK Hayka
co3ujareibHas, KaK HayKka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA — CHIPbEBOM,
DHEPTreTUYECKOM, MUIIEBON, IKOJOTHUECKON O€30IMaCHOCTH M OXPaHBI 3J0POBbSI.

B coorBercTBUM C 0OmMMH TENSIMH W TPUHIUIAMHU CPETHETO OOIIETo
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
M3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0O UM [Js BBIPAOOTKH  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOUYEHUS B JKH3Hb COLMUYMA, MPOJOJIKEHHUS
o0pa30BaHus B Pa3IMYHBIX 00JIACTAX, HE CBI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstonuMu  mpeaMeTa «XUMHs»  SIBISIOTCS  0a30BbIE  KypChl —
«Oprannveckass xumuss» u «OOmas w HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEPYKaHUSI KOTOPBIX SIBIIIOTCS OCHOBBI 0A30BOM HayKHu: cHCTEMa
3HAaHUM MO0 HEOPTAaHMYECKON XUMHUHU (C BKIIOUEHHEM 3HAHUU U3 00IlIel XUMHUH) U
OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOW CUCTEMBI 3HAHWW NPU U3YyUYCHUU
npeaMera o0ecreYrBaeT BO3MOXKHOCTh PAcCMOTPEHUsI BCEr0 MHOT00O0pasus
BEILIECTB HA OCHOBE OOIIMX MOHSATUM, 3aKOHOB U TEOPUI XUMUHU.



CtpykTypa coaepkanus KypcoB — «Opranuwdeckas xumus» u «OOmas u
HEOpraHWYecKass XUMHsS» CHOPMHUpOBaHA B MpOTrpaMMe IO XWMHH HAa OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHUIO Y4YeOHOro marepuana u OOyCJIOBJICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOH XUMHUU BEIIEeCTBA
paccMaTpHUBAIOTCSI Ha YPOBHE KIIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHCHUM, a TaKXKEe Ha YPOBHE CTEPEOXMMHUYCCKHUX U  DIIEKTPOHHBIX
MpeACTaBlIeHU O cTpoeHun BemiecTB. CBeAeHus 00 H3yyaeMbIX B Kypce
BEI[ECTBAX JIAIOTCS B PA3BUTHHM — OT YIJIEBOJAOPOJOB JO CIIOXKHBIX OWOJIOTHYECKHU
aKTUBHBIX COCJMHCHHMHA. B Kypce OpraHMYecKod XHWMHH TIOJYYarOT Pa3BHTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O O0IEro oOpa3oBaHUsl NMEpBOHAYAIbHBIC
NPEJICTABIICHUST 0 XUMHYECKOUW CBSI3M, KJIIACCH(PUKAIMOHHBIX MTPU3HAKAX BEIICCTB,
3aBUCUMOCTH CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYCCKOM peaKIuu.

[Tonx HOBBIM yrjoM 3peHHS B TpPEAMETe «XHUMHS» 0a30BOr0 YpPOBHS
paccMaTpuBaeTCsl HM3Y4YEHHBIH Ha YypOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
TCOPETUYCCKUN Marepuay M (AKTOJIOTHMYECKHE CBEJACHHS O BEIISCTBAX W
XHMHYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «OOImas m HeopraHUYecKas
XUMUS» O0yYaromuMcsl TMPEeOCTaBISETCSI BO3MOKHOCTh OCO3HAaTh 3HAYCHHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJOJIOTMUECKUX TO3HIIHNH,
riyoke TOHSATh HUCTOPUYECKOE M3MEHEHHe (YHKIMUM STOro 3akoHa — OT
00001IaroIIeH 10 0OBSICHSAIONIEH U IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHM O BaXXHEHIIMX BEIIECTBaX, MX COCTaBE, CTPOCHUH,
CBOICTBaxX W NPUMEHEHUHU, a TAKXKE O XUMHUYECKUX DPEaKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTSAX TMpPOTEKaHusl jomnojHsercs B Kypcax 10 um 11 kmaccos
AIIEMEHTAMH COJIEP’KaHUsA, WMEIOIIUMU KYJIbTYPOJIOTHYECKUH U TPHUKIATHOU
XapakTep. OTW 3HAHHS CIOCOOCTBYIOT TOHMMAHHIO B3aMMOCBSI3U XUMHHU C
IPYTMMH HayKaMHd, PacKphIBAIOT €€ poJib B IO3HABATEIBHOW M MPAKTHYECKOU
JESTEIHPHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUYCCKUX MPUIOKEHUU XUMHH, TTOMOTAIOT
BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0riemMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICTUBATH WH(OpPMAIUIO H
OpUMEHATh €€ JJIA TONOJHEHUS 3HAHWM, peHIeHUS WHTEeIJICKTYAIbHBIX W
HKCIIEPUMEHTATBHBIX MCCIIEIOBATEIBCKAX 33/1a4. B 11eoM cojepkanne yaeOHOro
npeaMmera  «XuUMHUS»  JAaHHOTO  YPOBHS  M3YyYEHHS  OPHEHTHPOBAHO  Ha
dbopMupoBaHuEe y O0YUYaIONMIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJISI TIOHUMAHHUS
dunocopckux uuel, TakuX Kak: MaTepUATbHOE E€IWHCTBO HEOPTaHMYECKOTO U
OpPraHMYEeCKOT0 MHpa, OOYCIOBICHHOCTh CBOWCTB BEIIECTB WX COCTABOM W
CTPOEHUEM, TI03HABAEMOCTh NPHUPOIAHBIX SBICHUNA MyTEM OKCIEPUMEHTA W
pelIeHHs] TMPOTUBOPEYHMM MEXKAYy HOBBIMH (aKTaMH U  TEOPETHUYCCKUMU
MPEAMOCHUIKAMH, OCO3HAHUE POJIM XUMUU B PEIICHUU SKOJOTHUECKHUX MPoOiieM, a



TaK)Ke Mpo0JIeM COEpEeKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUs HOBBIX
TEXHOJIOTUM U MaTEPHUaJIOB.

B nmnane pemeHus 3agad  BOCIMTAHUSA, Pa3BUTHS M COLMAIU3ALMH
oOydJaromuxcs MNPUHATBIE MNPOTPaMMOM IO XUMHUU MOAXOJbl K OINPEAEIICHUIO
colepKaHUsl M TOCTPOCHUSA MpeAMeTa MNpeAycMaTpuBalOT (hopMupoBaHue
YHUBEPCAJIbHBIX ~ YYEOHBIX JEUCTBHH, HMeronMx 0a30BO€ 3HAYEHUE JUIs
pa3IUYHBIX BHJIOB JICSTENIBHOCTH: pelIeHus MpoOjieM, TIOUCKa, aHalu3a U
00paboTku nHGOpPMALIMK, HEOOXOJUMBIX JJIsi MPUOOPETEHUS OIbITA TPAKTUYECKOM
U HCCIEAO0BATENbCKONW JESITENIbHOCTH, 3aHUMAIOUIEH Ba)KHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenojaBaHus XMMHH KaK Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeHEro oO1Iero oopazoBaHus, pu ONpeIeICHUN
coJlepKaTesIbHOM XapaKTePUCTUKHM LeJed HU3y4YeHHs MpeaMeTa HamlpaBIeHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAIUIMOHHO MpuU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKOM HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESTEIBHOCTH YeJIOBeKa M KaK OJAHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. C
METOJIMYECKON TOYKH 3PEHMsI TaKOW MOAXOJ K ONPEEICHHUIO IeNel Hu3ydeHus
npeMeTa SBIIAETCS BIOJHE OMPaBIaHHbBIM.

CornacHo AaHHOM TOYKE 3pPEHUs TJIABHBIMU LEISMH H3Y4YEHHUs Ipeamera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

- (opmupoBaHHe CUCTEMBl XHUMHYECKHMX 3HAHUM Kak  BakKHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPa, B OCHOBE KOTOPOWl
JeXaT KIIOUeBble TOHATHS, (DyHIaMEHTaIbHbIE 3aKOHBI U TEOPUH XUMUHU,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHnIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

« (opmupoBaHue U pa3BUTHUE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XMMMUYECKUX pEaKIuil, HEOOXOAUMBIX i1 NPUOOpPETEHUS
YMEHUI OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHYECKUX SIBJICHHM,
UMEIOIUX MECTO B IPUPOJE, B IPAKTUUECKOM U MOBCETHEBHOM KU3HU;

pa3BUTHE YMEHHII U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOJIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO HKCIIEPUMEHTa, COOJIIOACHUEM  IpaBUII
0e301acHOr0 OOpaIeHUS ¢ BEIICCTBAMM.

Hapsny ¢ atuMm, conepxaTesibHas XapaKTEpUCTHKA LEIel U 3a1a4d U3y4eHUs
IIpeMETA B MPOrpaMMe 10 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUU
C HOBBIMHU NIPUOPUTETAMHU B CHCTEME CpeaHero oduiero oopasoBanus. CeronHs B
NpPENoJaBaHUH XWUMHHM B  OOJIbIIEH  CTENEHM OTHAETCA  MPEAIOYTEHUE
MIPAaKTUYECKONM KOMIIOHEHTE COJEp)KaHusd OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIIbHON OpraHU3alllM, BIIAJCIOIIEr0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TI'PAMOTHOCTHIO, TO €CTh CHOco0aMu U



YMEHUSIMU aKTUBHOTO MOJYYCHUs] 3HAHUN U MPUMEHEHUS UX B PEajbHOMN >KU3HU
JUTSL peIICHUS TPAKTUUECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TmpU U3yYeHUM TpeAMeTa «XUMHS» JTOMUHUPYIOIIEe
3Ha4YCHUE MPUOOPETAIOT TAKKUE 1IEJIHU U 3a]1a4H, KaK:

ajanTanys o0ydyarIuXcsl K YCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHuE  HHTEJUICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHITHIO TPAMOTHBIX
pelieHnii B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
IPUMEHCHHEM;

dbopmupoBaHue 'y OOydYarOUIUXCA  KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIMI), HUMEIONIMX YHUBEPCAIBHOE 3HAYECHHE [JIs Pa3IMYHBbIX BHJIOB
JESATENbHOCTU: PEeLlIeHUs Mpo0seM, MOUCKa, aHaiau3a U o0paboTKH HH(OpMaIuHy,
HEOOXOAUMBIX IS TPUOOPETEHUS ONbITa JESITEIHHOCTH, KOTOpash 3aHHMAaeT
BOXHOE MECTO B I[IO3HAHWU XWMHH, a TaKXke [JI1 OLEHKH C TIO3UIIHM
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XHMHUYECKUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJAHYIO CPELY;

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN 00yUaIOIIUXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHMS IO XUMHUH B COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTAMHM, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA U aHaju3a y4eOHOU U
HAYYHO-TIONYJISIPHON WH(GOPMAIIMN XUMHYECKOTO COJIEPIKAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y OOYUAIOMIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO
MBIIIJIEHUS, HA0JII01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0OCOOEHHO
HEOOXOUMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUU M TMPOBEIACHUU XHUMHUUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOydJammuxcs YOESKIEHHOCTH B T'yMaHHUCTHYECKOM
HAIPABJICHHOCTH XHWMHH, €€ BAXKHOW pOJNIM B PEIICHUU TIO0OANBHBIX MpoOseM
pPalMOHATIBLHOIO MPUPOJOTOIb30BAHHUS, TTOTIOJHEHHS SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUS TPUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEpeKHOTrO
OTHONICHHUS K TPUPOJE U CBOEMY 3I0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BaHUsl TOJYYEHHBIX 3HAHUW MJIsI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYyalusiX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B ydeOHOM mmaHe cpemHero oOmiero oOpa3oBaHUS MPEAMET «XHUMUS»
06a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHON obOmacth «EcTecTBeHHO-HAyYHbBIE
MPEAMETBD».

OO6m1ee 4ncio 9acoB, OTBEAEHHBIX JUTsl M3YUYCHHUS XUMHUH, HA 0230BOM YpOBHE
cpeaHero oomiero oopaszoBaHus, coctapiseT 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hezento), B 11 knacce — 34 yaca (1 gac B Heemio).

COIEPKXAHUE OBYYEHUA



10 KVIACC
OPI'"AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHNYeCKOH XUMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopuss CTPOCHUS OPraHUYECKUX
coenunenuid A. M. bytiepoBa, €€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIBI
OpraHWYeCcKUX BemlecTB. ['oMonorus, wu3omepusi. XHUMHUYECKas CBA3b B
OpraHUYECKUX COCTMHEHUSX — OJITUHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o kiaccudukaluu opraHnueckux BeriecTB. HomeHnknaTtypa
OpraHUYEeCKUX COCIMHEHUN (CUCTeMaTUuYecKas) W TpPUBUAIbHBIE Ha3BaHUS
BKHEUIIIUX MPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
O3HAKOMJICHHE ¢ oOpas3laMu OpraHWYeCKHX BEIIECTB W MaTepHaJlaMu Ha HUX
OCHOBE, MOJICTUPOBAHUE MOJICKYJl OpPraHWYECKHX BEIIECTB, HAOIIOJCHUE U
OTHMCaHNe JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYCCKUX BEIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTJIMBaHUE U TOPEHNE).

Yriaesogopoabl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psa. MeraHn U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHE M XHUMHUYECKHE CBOMICTBa
(peakuuu 3aMelleHus] W TOPEHHs), HAXOXJEHHWE B TMPUPOJE, TMOJyYeHUEe W
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKHUCIEHUA U
MNOJIMMEPHU3ALINH ), IOJTyYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u MmeTmnOyranueH-1,3: cTpoeHHe, BaKHEHINIHE
XUMUYECKHE CBOMCTBA (peakuusi nmoiumepuszauuu). [lomydeHue CMHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYECKUHN PsiJl. AIETUIICH
— TMPOCTEHUIINKA TPECTAaBUTETh AJIKHHOB: COCTaB, CTPOCHHE, (U3UUECKHE U
XUMUYECKHE CBOMCTBA (peaklM TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUy,
TOpPEHHUs] ), OJTYYCHUE U TPUMEHEHHUE.

Apenbl. benszon: coctaB, cTpoeHHe, (PU3NYECKHE W XUMHYECKHE CBOMCTBA
(peakuuu TaJloreHUpOBaHUS U HUTPOBAHUS), MOJy4YeHHE U TMpUMEHeHue. 101yon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONYYeHue U npumeHeHnue. TOKCUYHOCTD
apeHoB. ['eHeTHyeckass CBsI3b MEXKAY YIJIEBOAOPOAAMHU, MPUHAIICKAIUMUA K
Pa3JIMYHBIM KJlaccam.



IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHeiii ra3 M IIOIyTHBIE
He(dTanble ra3pl. HedTh u €€ mpoucxoxnenue. Crnocodbl nepepadoTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTaquTU4yeckuid), nuponus. I[IpoaykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHBIi
yroJib U MPOAYKTHI €r0 NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
O3HaKOMJIEHME C o00pa3lamMu IJJacTMAcC, Kay4yKOB U PE3UHBI, KOJUIEKIUH
«Hebtb» u  «Yroiby, MOAECIUPOBAHHE  MOJICKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA
Y U3y4YE€HHUE €r0 CBOUCTB.

PacuétHnlie 3agaun.

Boblunciennss 1o ypaBHEHHIO XWUMHUYECKOM peakiuu (Macchl, 00BEMA,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMH MO MU3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciaopoaconep:kamme opraHn4ecKkue coeMHeHUus

[IpenenbHble OJHOATOMHBIE CHUPTHI. METaHOI W 3TaHOJN: CTPOCHUE,
bu3nveckue W XUMHUYECKHE CBOMCTBAa (peakiWu ¢ aKTUBHBIMH METaJlIaMH,
rajoreHoBOJAOPOJiIaMHU, TOpPEHHE), NpUMEHEHuEe. BoIopoaHble CBSI3U MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIEHIVIMKOJAb W TJHUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHE CBOMCTBAa (B3aMMOJACKHCTBHE CO MICIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3M 4yenoeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIS.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunpl U kemowusl. Dopmanpieruj, aleTAIbJIETUI: CTPOCHHE,
duznueckre U XMMUYECKHE CBOMCTBA (PEaKIMH OKUCJICHUS M BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIINH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpEJebHBIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAS W
YKCyCHAsl KHCIIOTBI: CTPOCHHE, (PU3NYECKHEe M XUMHUUYECKHE CBOWMCTBA (CBOWCTBA,
oOmue It Kiacca KUCJIOT, peakius dTepru(puKainum), MoJIyIeHHe U IPUMEHEHHE.
CreapuHOoBasi U OJIEMHOBAS KUCJIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIEE JIEHCTBUE.

Crnoxnple 2(QUpHl KaK MPOW3BOJHBIE KapOOHOBBIX KHCIOT. [waponus
c10kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.

VYrneBogel: coctaB, Kiaccupukamus — yriaeBojoB  (MOHO-, JH- U
noaucaxapuipl). ['Tr0K03a — IPOCTEHIINM MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJEKYIbl, (U3UYECKHME U XUMHUYECKHE CBOWCTBAa (B3aUMOJICUCTBUE C
ruapokcugom menu(Il), oxucinenne amMmmuayHbiM pacTBOpoM okcuaa cepedpa(l),



BOCCTAHOBJICHHE, OPOXKEHUE TIIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHUE,
ouonorunyeckas poiib. @orocunte3. PpykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman u nemnrono3a kak npupoansie noaumepsl. CTpoeHHUe Kpaxmalna u
1neutoao3bl.  dDU3MYeckue ¢ XUMUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsl PEAKIIUS C HOJIOM).

ODKCNIEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPAIICHUIA:
MpoBeJIcHNEe, HAOJIOJICHUE W ONMUCAHHUE JEMOHCTPALIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMM OJHOATOMHBIX CIHMPTOB (OKHCJICHHE HTaHOJa
okcugoM Menu(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaernnoB (OKuUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxkcuaom wmemu(ll), B3aumojelcTBUE Kpaxmajaa C HOJOM),
POBEICHUE MTPAKTUUECKON pabOoThI: CBOWCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHnie 3agaun.

Beluncnenuss mo ypaBHEHHMIO XUMHUYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO M3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepKalie OpraHuueCKue COeIUHECHUS.

AMMHOKHUCIIOTBI KaKk aM(oTepHbIe OpraHuYecKkue coeauHeHus. dusndeckue
U XMMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMEpEe TIMLMHA). buonornuyeckoe
3HAYEHHUE aMUHOKUCIIOT. [lenTuasbl.

benkyn kKak NpUpPOIHBIE BBICOKOMOJIEKYJISApHbIE coenuHeHus. llepsuunas,
BTOpUYHAsT M TpEeTHYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOMCTBA OEJKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
HAOJIIO/ICHUE W OMHMCAHKUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEJIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BricokomoJieKyIsIpHbIE COeTUHEHUS

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJUMEPU3ALNN, CPEAHSSI MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALUS U MOJIUKOHICHCALIHSL.

OKCIEpUMEHTAIIbHbIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPALICHUIN:
03HAKOMJICHHE ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMacc,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHUYECKON XMMHUU B
10 kmacce oOCyIIECTBISIETCA Yepe3 MCIIOJIb30BAaHME KaK OOIIUX €CTeCTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHITUH, SBISIOIUXCS CUCTEMHBIMH JJISl OTIEIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'0 IIUKJIA.



OOmue ecTecTBEHHO-HAYYHBIC TIOHATHUS: SIBJICHHE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CHUHTE3, KiIacCu(UKalus, MEePUOANIYHOCTb, HAOIIOICHNUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwuszmka: Mmarepus, DJHEprus, Macca, aroM, DJJEKTPOH, MOJIEKyJa,
DHEPreTHUYECKUH YpOBEHb, BEUIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYCCKUE BETMYUHBI U CAMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTe3, OMONOTMYECKHM AaKTHBHBIC BemlecTBa (OENKH, YTICBOMBI, JKHPHI,
(bepMeHTHI).

['eorpacdusi: MuHEpabl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOTUIHBO,
PECYpCHI.

TexHonOrus: MHUIEBBIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO ITHTAHMSI,
MOIOIIINE CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETHUECKUE Tpernaparhbl, MaTepHaibl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS N HEOPTAHUYECKASA XUMUA

TeopeTuyeckne 0OCHOBbI XUMHH

XUMUYECKUA dIeMeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEpPreTHUYecKre ypOBHH, MOJAYPOBHU. ATOMHBIE opOuTan, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieiieHUus IJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOHPUTYPAITUS aTOMOB.

[Tepunonnueckuit 3akoH u llepuoguueckass cucteMa XMMHAYECKUX 3JIEMEHTOB
1. 1. MenneneeBa. CBs3b MepHOAMYECKOTO 3aKkoHa U [lepronnueckoi CUCTEMBI
xuMmuueckux sneMmeHToB [[. . MenpaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM IIPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIaM M IEepHUOIaM.
3HayeHHUEe MEePUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHIBl XUMHUYECKOW CBS3U
(KoBaJICHTHAsI HEMOJISApHAs W TMOJsSpHAs, WOHHAS, MeTaJunueckas). MexaHu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH U JIOHOPHO-
akuenTopHbelil). BopopoaHasi cBsi3b. BaneHTHOCTb. DNEKTPOOTPULIATENHHOCTD.
Crenenpb okucneHus. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa  MOJIGKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHHS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINTMYECKON PEIIETKH.

[TonsiTe O AuCHEpCHBIX cUCTeMaxX. VICTHHHBIE M KOJUIOMIHBIE PaCTBOPBHI.
MaccoBas 10Jis1 BEIIECTBA B PACTBOPE.



Knaccudukanus HEOPTraHUYECKUX COCIMHECHUM. Homenxkiatypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBsA3b HEOPTraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIUYHBIM KJaccaM.

Xumunueckas  peakuus. Kimaccudpukanuss — XUMUYECKMX — peakuuit B
HEOPraHUYECKOM U OPraHUYEeCKOM XMMHHU. 3aKOH COXpPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUYECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT paziuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xumuueckoe paBHOBecue. MaKTOphl, BIUSAONME HAa COCTOSHHUE
xummuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aquccornuanus. CuiibHbIE U c1adbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTpalibHAas, 1IEJI0YHAas.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHHS BEIIECTB M WX MPEeBPaIICHUIL:
neMoHcTpanusa Taommi «llepuoanueckas cucremMa XumMudeckux anemeHtoB J[. U.
MenneneeBay, H3ydeHUE MOJENeld KPUCTAJUTMUECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHNEe AEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTallM3aTOPa, OMPEACIICHUE CPEbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEaKkIUuu HOHHOro oOMeHa),
IPOBEICHUE TPAKTUUYECKOU paboThl «BnusHue paznuyHbiX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU pEaAKIIUN.

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuii, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThI, PACUEThl C HCMOJB30BAHUEM TOHSATUSI «MaCCOBas
JIOJIs1 BEILIECTBAY.

Heopranuueckast xumust

Hemeramnel. Ilomoxenue HemetaiuioB B Ilepuomuueckoi  cucteme
xumudeckux asnemeHToB JI. M. MenneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nuyYecKue CBOMCTBA HEMETAIUIOB. AJIJIOTPONHS HEMETa/UIOB (Ha MpuUuMepe
KHCJIOpoJia, cephl, (hochopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmeponga M KpeMHHsI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAJIOB U X COCTMHEHHM.

Mertamisl. Ilonoxenune merannoB B [lepuognyeckoil cUCTEME XMMUYECKHUX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX 00OJIOUEK
atoMoB MeTtauioB. O0mue ¢uzndeckue cBoiicTBa MetaioB. CIiaBel METaJIIOB.
DNEKTPOXUMUYECKUHN PsiJl HAMIPSKEHU METAILIOB.

XWMHUYECKHE CBOMCTBA Ba)KHEUINIMX META/UIOB (HATPHM, Kajdui, KaJbIWH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCITUHECHUH.

OO6uue crnocoObl moydeHus: MetamioB. llprMeHeHre MeTaioB B OBITY U
TEXHHKE.



DKCIIEPUMEHTANIBHBIE METOJbl M3YYCHHUS BEIIECTB W MX MNPEBPALICHUN:
M3yUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4, HAONIOJEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIPOKCHA aTIOMHUHUSL C PacTBOpaMu
KHUCJIOT U IIeJI04Yel, KaUeCTBEHHbIE PEAaKIIMU Ha KAaTUOHBI METAIJIOB).

Pacuérnsbie 3anaun.

Pacuéthl Macchl BemecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEIllECTBA, Macce Wi O0OBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILIECTB UMEET IPUMECH.

XHUMHSA U )KU3Hb

Ponp xumMum B oOecriedeHUN SKOJIOTUYECKOW, SHEPreTUYECKOW M MHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAay4YHBIX METOAaX MO3HAHMUS
BEILIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBnennss 00 OOMMX HAYYHBIX NPHHIUIAX  TPOMBIIIJIEHHOTO
MOJTYYECHUS] BAXKHEUIIINX BEIECTB.

UenoBek B MHUpE BEHIECTB M MAaTEPUANIOB: BAXXKHEWIIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKu, CTEKJIO, KEepaMHKa,
MaTepUalibl JJIs AJICKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U MHUHEPAIIbHBIE
yI00peHUs.

XuUMHSL ¥ 3J0pOBbE 4YEJIOBEKA: IIPAaBUJIA MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, MpaBuiia 0€30MaCHOTO MCIOJIB30BaHMS TMPErapaToB OBITOBON XUMUH
B MOBCEJHEBHOMW KU3HU.

MexrpeaMeTHbIE CBS3H.

Peanmuzarnus ~ MeXnpeaMETHBIX  CBS3€H MpU  HM3yYCHHH  OOmed U
HeopraHmueckoi xumuu B 11 Kiacce oCyIIeCTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX ECTECTBEHHO-HAYUYHBIX TIOHATHH, TaK W TIOHSATUN, SBIISIOITUXCS
CHCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue eCTEeCTBEHHO-HAYUYHBIC TOHSTHS: HAay4YHBIM (DAKT, THIIOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTEe3, KilacCUPUKaMsa, IEePUOJIUIHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

dusznka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOII, PAIUOAKTUBHOCTD, MOJIEKYJIA, SHEPIrETUUYECKU YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECCTBA, (PU3MUCCKUE BEITMYMHBI U CIMHHIIBI UX
U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKocucTema, Ouocdepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHepasnbl, TOpHBIE TOPOJIbI, TOJIE3HBIE HCKOMAeMbl€, TOILIHURBO,
pecypchl.

TexHOJIOrrs: XMMHUYECKasi TPOMBIIIJICHHOCTh, METALTYPIrusi, TPOU3BOJACTBO
CTPOUTENILHBIX MaTE€PHUajoB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOACTBO, IHIICBas



IMPOMBIINIJICHHOCTD, (bapMaI_IeBTI/IquKaH IMPOMBIIIIJICHHOCTD, IMPONU3BOACTBO
KOCMCTHYCCKHX TIIpCapaTroB, IMPOMU3BOACTBO KOHCTPYKIHMOHHBIX MaTCpHUaJiOB,
QJICKTPOHHAA NPOMBIIIJIICHHOCTh, HAHOTCXHOJIOTUH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3yJbTaTaM OCBOCHHUS
oOydJaromuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JTUYHOCTHBIM,
METanpeIMEeTHbIM M TNpeaMeTHbIM). HayuHo-mMeToguyecko OCHOBOM ISt
pa3pabOTKH TIJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO OOIIEero
00pa3oBaHUs SIBISETCS CUCTEMHO-IESATEILHOCTHBIN TTOIXO/.

B cooTBeTCTBUM C CHCTEMHO-AESATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeameTa «XUMHUsS» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHus BbIJICIEHBI CIICIYIOMINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaKTaHCKOW WJICHTHYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH ¥ CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIIMK K 00YUYEHUIO;

IieJICHAIIPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOCKICHHUIN JTUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJAUINI 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaTHCS B CBOCH
JEATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKaMHU, MPUCYIIMUMHU 1EITOCTHOU
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIU4KMe TPABOCO3HAHMS IKOJIOTHYECKOW KYJIbTYpPhl M CIIOCOOHOCTH CTaBUTh
eI U CTPOUTH KU3HEHHBIC TUUIaHBI.

JIn4HOCTHBIE pEe3yJIbTaThl OCBOCHMS MpeaMera «XHUMHS» JOCTUTaloTCs B
€UHCTBE Y4YeOHOW U BOCIHUTATEIBHOW JIESITEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHM, COIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HaealaMd POCCHUUCKOTO TPaXKAAHCKOTO OOIIECTBA, MPUHATHIMU B OOIIECTBE
HOpMaMU W  TpaBWIaMH  TOBEJEHHUS, CHOCOOCTBYIOIIMMHU  Ipolieccam
CaMOIIO3HAHMS, CAMOPA3BUTHUS W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuXxcs.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHUMUsS» OTpaKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTHYECKOW JEATEITHLHOCTH
00y4Jaroluxcs Mo peaanu3auy IPUHATHIX B OOILIECTBE [IEHHOCTEH, B TOM YKCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:



OCO3HAHUS 00YYaIOIIUMUCSI CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUA K 3aKOHY W IIPABOIOPSJIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOPMax M MpaBWIAX MEXKIUMYHOCTHBIX
OTHOIIIEHUN B KOJIJIEKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKON MAEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4EOHBIX U TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMATh MOTHBBI, HAMEPEHUs, JIOTHKY U
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUJO0B YU€OHOU IEATEIIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCIIMTAHHUA

[EHHOCTHOTO OTHOIIEHUS] K MCTOPUYECKOMY U HAYYHOMY HaCIEIHIO
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K TMPOIeCCY TBOpPUECTBA B 00JIACTH TEOPUH M TMPAKTUYECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTHMIXKEHUSI HAyKH €CTh PEe3yJbTaT
JUTMTENIBHBIX ~ HAOJIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  ITOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB,;

MHTEpeca W TMO3HABATEJIbHBIX MOTHMBOB B TOJYYEHUU M TOCIEAYIOUIEM
aHanau3e MH(pOpMAIMU O MEPEIOBBIX JOCTHKEHHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

HPaBCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllMU, CBA3aHHBIE C XUMUYECKUMHU SIBJICHUSMH,
U MIPUHUMATh OCO3HAHHBIEC PEILICHHS, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAaHHE TOCIEICTBUH ATUX
MOCTYIIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHUS IIEHHOCTeW 370poBOTO U Oe3omacHOoro o0pasza >KW3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY H
MICUXUYECKOMY 370POBBIO;

coOmoieHus TpaBmwi 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHMMAHMUSI 1EHHOCTH MPaBUJ HWHAWBUAYAIBHOTO M  KOJUIEKTHBHOIO
0e30macHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMIUX 30POBBIO U KU3HH JIFOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOiIeHus
aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUs);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM U JAPYrux BUIAX
NEATENbHOCTH;



YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMaIbHOM HAMPaBIECHHOCTH (B paMKax CBOETO Kjiacca, IIIKOJIbI);

HMHTEpeca K MPAKTUUYECKOMY M3YUYEHUIO0 Mpodeccuil pa3uyHOTO pojia, B TOM
YuCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyAa U pe3ysibTaTaM TPYJI0BOU JEATEIbHOCTH,

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HMHAWBUIYAIBHOW TpaeKTOPUU
oOpazoBanus, Oyaymer mnpodeccur U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTEeH 00IIECTBA;

6) 3K0JI0TNY€eCKOr0 BOCIIUTAHMS

AKOJIOTUYECKHU 11eJ€CO00Pa3HOr0 OTHONIEHUS K MPHUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMUSI )KMU3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TMPOOJeM, BIMSHUS
SKOHOMUYECKHUX TPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATIbHON CPEJIbI;

OCO3HAHUS HEOOXOJIUMOCTH HWCIOJb30BAHUS JIOCTHKCHUM XUMHH IS
pEeIIeHUs BOMPOCOB PAIlMOHATBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCAIIUX BpEl OKPYXKaIoIeh
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJIOTHYCCKUE
MOCIICJICTBUS MIPEANPUHUMAEMbIX IEUCTBUI U MPEOTBPAIATh UX;

HAJIMYUS Pa3BUTOTO PKOJIOTMYECKOT0 MBIILICHHUS, YKOJIOTHUECKOU KYJIbTYPHI,
OTbITa JeSTENbHOCTU AKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMATIBHOMN
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) IEHHOCTH HAYYHOTI'O MO3HAHMSA:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAHUS CHeNMDUKA XUMUUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(dbopMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU I1E€JIOCTHOTO
MIPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IWHCTBE MPUPOJBI U YETOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HaMpaBIEHHOCTH W BaXXHOM poOJU B
CO37aHUM HOBOM 0a3bl MaTepUANTBHON KYJIBTYPHI, PEIICHUU TI00aTbHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON H
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
YCHEUIHOTO TpyAa W OKOJOTMYECKH KOMMOPTHOM KHU3HM KaXKJIOro ujeHa
o011€ecTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHMMAaHUs CYHUIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eN1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LENbI0 TOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

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

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUS Y4eOHOTo mpeamera «XuMUs» Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBbIE IS dbopmupoBaHUs MHUPOBO33PCHUS oOyyJaromuxcs
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYyUHbIE MOHATUS, OTPAXKAIOIIHE
IIEJJIOCTHOCTh HAyYHOW KapTHHBI MHUpa U CHenupUKy METOJ0B ITO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTUS, SIBIICHUE,
Ipoliecc, CUCcTeMa, HaydHbId (haKT, IPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOpHsl, UCCIIEAOBaHNE, HAOIO/ICHHE, M3MEPEHUE, SKCIIEPUMEHT U JIPyTHUe);

yYHUBEpCaJIbHbIE YueOHbIC NeHCTBUS (IMO3HABATENbHBIC, KOMMYHHUKATHBHBIC,
PETYISATUBHBIC), o0ecrieunBaroue dbopmupoBaHue (G yHKIIMOHATBLHON
IPAMOTHOCTH U COIMAJIBHOM KOMIIETEHIIMHM O0YJaIOIUXCS;

CIIOCOOHOCTD o0ydJaromuxcs HCII0JIb30BaTh OCBOCHHEIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M YHUBEpPCAJbHBIC ydeOHBIE
JEVCTBUS B TIO3HABATEIILHOW U COLIMATILHOM MPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPakalOT OBIAJACHUE YHHUBEPCAIbHBIMU
y9eOHBIMM  TI03HABATCIIbHBIMH, KOMMYHUKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJMPOBATH W aKTyaJU3UpPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh IEJNH JEATEeIbHOCTH, 3ajlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C TMTOCTABICHHBIMH LIEJISIMU;

HCTOJIb30BaTh MPHU OCBOCHUW 3HAHUM MPUEMBI JTOTMYECKOTO MBIIUICHUS —
BBIJICTIATh XaPAaKTEPHBIC NMPU3HAKU TMOHATHM M YCTAHABIWBATH WX B3aWMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMSI W KPUTEPUU [ KIACCU(PUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

yCTaHABJIMBATh MNPUYMHHO-CICICTBEHHBIE CBS3U MEXKAY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
AQHAJIOTUM), BBIABJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B paccMaTpUBAEMBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHATH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XUMHYECKOUN
peakiuu — TPU PEIICHUH Y4YeOHBIX IO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
PUMEHATh Ha3BaHHBIC MOJICJIBHBIC MPECTABICHUS IS BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYCCKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IeHCTBUSI:

BJIAJIETh OCHOBAaMH METOJOB HAyYHOT'O IMO3HAHUS BEIICCTB U XHUMHUYCCKUX
pEeaKLHnii;

dbopMyTUpPOBATH MEJIM U 33J1a4l UCCIIEIOBAHMS, UCIIOIh30BaTh TOCTABICHHBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS ¥ OCHOBBI 11 (DOPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMM CAMOCTOSITEJILHOIO IUJIAHUPOBAHUA M TPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0IaTh 3a XOIOM
mpoliecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbrar, (OopMyJIUpOBATH
0000ITIeHNS ¥ BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YILTATOB MCCIICAOBAHUSA,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTHYECKHX 3a7ady, IPUMEHEHHUIO Pa3IMYHbIX
METOJI0B MTO3HAHMUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3NMYHBIX HMCTOYHHMKAX WHPoOpManuu (HAy4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpXKaHHUs, CIPAaBOYHBIE [OCOOUS,
pecypcel MIHTEpHETa), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB U (HOpM
MpeACTaBICHUS, KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTH;

dbopMynHUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otbope uHbOpPMAIIMK, HEOOXOAMMOM [JIs1 BBIMOJHEHUS YYCOHBIX 3ajad
OIPEAECIEHHOTO TUIIA;



MpUOOPETaTh OMNBIT MCHOJIB30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJOTUHN U PA3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  NpeJCTaBICHUS
uH(popmauu (cxemsbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMHYECKOM HH(pOpMalMe: NPUMEHATh MeXIpeaMeTHble ((du3nueckue u
MaTeMaTUYeCcKre) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh UM MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTJIsTHOCTH.

OsgiiaieHHe YHUBEPCAIBbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJAaeMOMl TeMbl B XOJ€ Uaaora u/uim
JUCKYCCUM,  BBICKAa3blBaTh  HUJeH, (QOpPMYyIHpPOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYIIATh C MPE3CHTALMEeH Pe3yJbTaTOB IMMO3HABATEIBLHON NEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIMOJHEHUH
XUMHYECKOTO SKCIEPUMEHTAa, MPaKTUYECKONH pabOoThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MpoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIMA B
Xo/e 00Cyk/1eHNs 1 00OMEHa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBIIATH CBOIO I103HABATEIBHYIO
JesITeIbHOCTh, OMNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBaTh IpeUlaraéMblil ajlroOpuT™M JEHCTBUH IpHU
BBITIOJTHEHUN Y4YeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN CMOCOO0 MX pemeHus ¢ Y4ETOM IOJYyYCHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENBHOCTH Ha OCHOBE CaMOAaHaJIU3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHbie pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XHMHS»
OTpa)XaroT:

c(hOpMHUPOBAHHOCTh  NIPEACTABICHUA O XUMHYECKOW  COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUHU B TO3HAHUM SIBJICHUMN
npupoasl, B (HOPMHUPOBAHUM  MBIIUICHUS W KyJbTYpPbl  JUYHOCTH, €€
(GYHKIIMOHAIBHOM TPaAaMOTHOCTH, HEOOXOIMMOM JJIsl PEIICHUS MMPAKTUUECKUX 3a7a4
M JKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIECHHMS K CBOEMY 3/I0POBBIO M IPHUPOIHOM

cpene;



BJIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000J10UKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKasI
CBSI3b, CTPYKTypHasi gopmyna (pa3BEpHyTass U COKpaIlEHHAs), MOJb, MOJSpHas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIN CKeleT, (QyHKUMOHAJIbHAs Tpymia,
paauKall, U30Mepusi, U30MEPhbl, TOMOJIOTHUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHCJIOPOJI M a30TCOJACPXKAIIME COCIUHECHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3ak0OH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUH, (DAKTONOTHYECKHE CBEACHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
0€30MacHOM HCTOJB30BAaHUM BAXKHEUINIMX OPraHUMYEeCKHUX BEHIECTB B OBITY H
MPAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATh XapaKTEPHbIC MPU3HAKH TIOHITHUH,
yCTaHABJIMBATh WX B3aMMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHITHS MPHU
OTMCaHWU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHCHU;

c(hOpMUPOBAHHOCTh YMEHHUM HCTOJB30BATh XUMUYECKYH) CHMBOJIUKY ISt
COCTaBIICHUS MOJIEKYJISIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMyn  OpraHMYecKMX BEIIeCTB M ypaBHEHHMH XMMHYECKHX pEaKIIuil,
U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB JJIsl WILIIOCTPALIMM UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAIJICKHOCTh HU3YyYEHHBIX
OpPraHWYEeCKUX BEHIECTB IO HUX COCTABY U CTPOEHUIO K OINpEAeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YriIeBOAOPOJbI, KHCIOPOJ U a30TCOAEpKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), [1aBaTh WM Ha3BaHHS 11O
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NPUBOAUTH TPUBHUAIBHBIE
Ha3BaHUs OTHAEJIbHBIX OPraHMYECKUX BELIECTB (ITHIICH, NPOINWIEH, aleTUJICH,
ATWJICHTJINKOJb, TJIHMIEPUH, (eHoNI, (popManbIerui, ameTaabIerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIIH0K034,
bpyKTO3a, Kpaxmal, eJTi0a03a, TIUIUH);

c(hOpPMHPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. BytiepoBa 1151 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMHA  XapaKTEpPU30BaThb  COCTaB, CTPOCHHE,
du3nyeckue MU XMMHYECKHME CBOWCTBA TUIHMYHBIX MPEACTaBUTENEH pa3IUUHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, AalETUJIEH,
OyraaueHn-1,3, merunOyraaueH-1,3, OeH301, METAHOJ, 3TAaHOJ, AITHJICHIJIHKOIIb,
[JIMIEPHUH, (PEHOJ, alleTallbJIeTHU]l, MypaBbUHAsI M YKCYCHAasl KUCIOTHI, TJIHOKO3a,



Kpaxma, [eJUTI0103a, AMUHOYKCYCHAsl KUCJI0Ta), HIUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSIMHU COOTBETCTBYIOUIMX XUMHUUECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYT;

c(hOpMUPOBAHHOCTb YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOIO
Chlpbsi  (HE(QTb, NTPUPOAHBIA Tra3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU NMPOAYKTOB PEAKIIUH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YUCHUH BEIIECTB U
XUMUYECKUX SIBIICHUN (HAOI0/ICHNE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJI30BaTh CHUCTEMHBIE XUMUUYECKHWE 3HAHUS IS TPUHATHS pEIIeHUNd B
KOHKPETHBIX JKHU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH U UX
IPUMEHCHHEM;

c(hopMUPOBAHHOCTh YMEHHUN COOJIIOAATH MPaBUJIa MOJIH30BAHUS XUMUYECKOU
nocyAoi u JabopaTOpHBIM OOOpPYAOBAaHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(OpMHUPOBAHHOCTh yMEHHUM TUIAaHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIpeBpaleHUs OPraHUYECKUX BEUIECTB IPU HArPEBAaHUU, MTOJIyUCHHE
STWJIIEHAa M W3yYE€HHE €ro CBOMCTB, KayeCTBEHHBIE PEAKIUU OPraHUYECKUX
BEIIECTB, JICHATypalus OENKOB MPH HArpeBaHUU, IIBETHBbIC PEaKIUU OEIKOB) B
COOTBETCTBMM C TMpPaBWJIaMU TEXHUKHA OE€30MAaCHOCTH TIpU OOpaIlleHuH C
BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAaHHUEM, TMPEACTABISATH PE3yIbTATHI
XUMHYECKOTO HKCIIEpUMEHTa B (OpME 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyITUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
uHOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmarum, IHTepHET U ApyTrux);

chOpMHUPOBAaHHOCTh ~ YMEHHM  coOMoAaTh  IpaBWa  AKOJOTHUYECKHU
11eJI€CO00pa3HOTO TOBEJAEHUS B OBITY W TPYAOBOW JEATEIRHOCTH B IEAX
COXpaHEHHMsI CBOEr0 3/I0POBbSl U OKpPY)KAIOMIEH MPUPOAHON Cpelbl, OCO3HABATh
OMAacHOCTh BO3JIEMCTBUS HA JKUBBIE OPraHU3Mbl OMPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbIci mokasarens [IJIK, moscHsaTh Ha mpuMepax CHOCOOBI
YMEHBILICHUS W MPEJOTBPAIlCHUS] KX BPEIHOIO BO3ACHCTBHUS HA OpPraHu3M
YEJI0BEKa;

JUIsl 00yYaroIIMXCsl ¢ OrPAHUYEHHBIMHU BO3MOKHOCTSMH 3/10POBbS: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBICHUN;



JUISL CIIETBIX M CHA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTb  TPEACTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHPA, POJIM XUMHUU B TO3HAHUU SIBJIICHUU
npupoabl, B  (OPMUPOBAHWUK MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
(G YyHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71au
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BIIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKHN DJIEMEHT, aToMm, HM30Tom, s-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSIPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCIICHUS, XUMHUYECKas CBS3b
(xoBaJIeHTHAsl, MOHHASI, METAJTHYECKas, BOJOPOAHAs ), KpUCTAJUIMUECKas peliéTka,
TUIIBl  XUMUYECKUX  pEaKlui, pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANEKTPOJINTHYECKAsT AUCCOLMALUSA, OKHUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOM PpeaKkIuu, XUMHYECKOE PpaBHOBECHE); TEOPUU W 3aKOHBI (TEOpHs
BJICKTPOJIUTHYECKON Aucconuanuu, nepuoauueckuii 3axkoH Jl. M. Menneneesa,
3aKOH COXPAHEHUs MAacCChl BEILIECTB, 3aKOH COXPAHEHUs M MPEBPAILECHUS SHEPTUU
OpU XMMHYECKUX PEaKLUHSIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKHI S3bIK XUMHH,
MUPOBO33PEHUYECKHNE 3HAHUS, JICKAIIUE B OCHOBE MOHMMAaHUSA MPUYMHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBICHHM, (PaKTOIOTMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM MCIIOIb30BAHUN BAKHEHIINX HEOPTaHHUUECKHUX
BEILIECTB B OBITY U MPAKTUYECKOMN JAEATEIbHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUW BBISBISTH XapaKTEpHBbIE MPU3HAKU TOHATHH,
YCTaHaBJIMBATh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOUIME IOHATUSA IPHU
ONMCAaHUU HEOPraHUYECKUX BEUIECTB U UX MPEBPALICHUN;

c(hOpMHPOBAHHOCTh YMEHHW HCIIOJIH30BATh XUMHUYECKYIH) CHMBOJUKY IS
cocTaBieHuss (OpMysn BEIIECTB U  ypPaBHEHUHW XMMHUYECKHX  pPEaklHil,
cucreMarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIbHBIX
HEOPraHUYECKUX BellecTB (yrapHblil ra3, YIJIEKUCIbIA ra3, aMMHak, raméHas
W3BECTb, HETAIlIEHAs] U3BECTh, MTUTHEBAS CO/A, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENENATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHAYECKHX 3JIEMEHTOB B COCAMHEHUSAX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBS3U (KOBaJICHTHAs, MOHHAs, METAJNIMYECKAasi, BOJOPOJIHAS) B COCAUHEHUSIX, THII
KPUCTAJJTMYECKOW PEHIETKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHas,



MOHHAs, METAJTTMYECKAsI), XapaKTep CPe/bl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCIMHECHUM;

c(hopMUPOBAHHOCTH YMEHUH YCTAaHaBIIMBATh MPUHAJIC)KHOCTh
HEOPraHUYECKUX BEHIECTB MO KX COCTaBY K OMNpPEACIIEHHOMY Kiaccy/Tpymme
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJJIbl MU HEMETaJUIbl, OKCHUJIbI, OCHOBaHMUS,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANUECKOTO 3aKoHa /JI.
N. MeHnaeneeBa U 1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTENBHYIO
U TIPOTHOCTUYECKYIO Q) YHKIINH;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOECHUE
aTOMOB XMMHUYECKHX »JJeMeHTOB 1-4 mepuoaoB Ilepuonnueckoil CcuCTEMbI
XuMu4yeckux djemeHtoB JI. M. MenneneeBa, MCHOb3ys MOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTaAINY, «QHEPTeTUYECKHUE YPOBHI, OOBSCHSTH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB XMMHUYECKUX BJIEMEHTOB M UX COCAWHECHUM
no nepuojaam u rpymnmnam Ilepuoanyueckoit cuctemMbl XUMUUeCKUX 3yemeHToB . U.
Menpeneena;

chOpMUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIWE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETUYECKON CBSI3M MEXKIYy HEOPraHUYECKUMH
BEILECTBAMU C ITIOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKLIN;

c(hOpMHUPOBAHHOCTh YMEHHMS KJIacCU(PUIMPOBATh XUMHUYECKHE PEaKIMH TI0
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArHpyIOLIUX BEIIECTB, TEINIOBOMY
sbdexTy peaxkiuu, U3MEHEHUIO CTENeHEH OKHUCIICHMs 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuy, y4acTHIO KaTaIn3aTopa);

c(hOpMHPOBAHHOCTh YMEHUU COCTABIIATH YPABHEHUS PEAKIUN Pa3IUYHBIX
THUIIOB, TIOJIHBIE W COKPAIIEHHBIE YPaBHEHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBAs
YCIJIOBHSI, TPU KOTOPBIX 3TH PEAKUUH UAYT JO KOHLA;

c(hOpPMHUPOBAHHOCTh yYMEHUN TMPOBOJUTH PEAKIMH, IOJITBEPKIAIOIIIE
Ka4eCTBEHHBI COCTaB pA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABAaTh
ONBITHBIM ITYTEM MOHBI, IPUCYTCTBYIOIIKNE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIIECTB;

c(hOpPMHPOBAHHOCTh YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKHCIWUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
3THUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
pEeaKIuu OT PA3TUYHBIX (PAKTOPOB; XapaKTep CMENICHUS XUMHUIECKOTO PaBHOBECHSI
B 3aBUCHMOCTH OT BHEIIHETO Bo3jaeiicTBus (mpuniun Jle llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BATh XUMUUYECKUE MPOLECCHI,
JIe)KalllMEe B OCHOBE IMPOMBINUIEHHOTO IMOJYYEHUsS CEPHOM KHCJIOTHI, aMMHakKa, a
Takke Cc(HOPMUPOBAHHOCTH MPEACTaBICHUN 00 OOIIMX HAyYHBIX MNPUHIUINAX U
AKOJIOTMUYECKUX MPOoOIeMax XUMUYECKOr0 TPOU3BOCTBA;



c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYUCICHUSI C UCIIOIb30BAHUEM
MOHSATUS «MaccoBasi J0Jisl BEIIECTBA B PACTBOPE», OOBbEMHBIX OTHOIICHUN Ta30B
MPU XUMUYECKUX PEaKIHSIX, MACChl BEIIeCTBA MU 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEaKIMU
BEILIECTB, TEIJIOBOTO 3((deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEIIIECTB, MPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MIPaBUJia MOJIH30BAHUS XUMUYECKOU
MOoCy/Iol U J1TabopaTOpHBIM O00OpYAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs ¢
BEII[ECTBAMU B COOTBETCTBUM C WHCTPYKIMUSIMHU IO BBITIOJTHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OIbBITOB,;

c(hOpMUPOBAHHOCTh YMEHHI TUJIAHUPOBATH M  BBIMOJHITH XUMHUUYECKUU
AKCTIIEPUMEHT (pa3fioKeHUEe MEePOKCHIa BOJOPOJa B MPHUCYTCTBUU KaTaau3aTtopa,
ONpEAEICHUE Cpeabl pPacTBOPOB BEHIECTB C€ TMOMOIIBIO  YHUBEPCAJIBHOTO
WHJUKATOpa, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKOW pEaKIIvH,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE peakiuu Ha cyibdar-, KapOoHAT- |
XJIOPU/I-AaHUOHBI, HA KaTMOH aMMOHHS, PEUICHHE SKCIEPUMEHTAIbHBIX 3aj]a4u IO
TemaM «Metamne» u «Hemeramibl») B COOTBETCTBMU C MpaBWJIaMU TEXHUKH
0€301acHOCTU TIpU OOpaIlleHUH C BEIIECTBAMU U J1a0OpaTOPHBIM 000PY0BAHUEM,
NPEJICTABIATh PE3yJNbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu
YPaBHEHHI COOTBETCTBYIOUIMX PEaKIUid U (OpMYyIHpPOBATH BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIU3UPOBATH XUMHUYECKYIO
UHPOpMAIIMIO, TIOJYy4aeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEeACTBAa MAacCOBOM
KOMMYHHKaUuu, THTEpHET U Apyrux);

chopMHUPOBAaHHOCTh ~ YMEHHM  coOJMoAaTh  IpaBWa  AKOJOTHYECKHU
IeJIeCO00pa3HOro TOBEACHUS B OBITY WU TPYIOBOW JESATEIBHOCTH B IEJAX
COXpPAHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABATH
ONACHOCTh BO3JCHUCTBHUSI HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mnokazarens [IJIK, mosicHATh Ha mnpumepax cHnocoObl yMEHBLIECHUS H
MPEIOTBPALLICHUS UX BPEAHOTO BO3JIECUCTBHS HA OPraHU3M YEJIOBEKA;

JUIsi 0OY4YaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBBSI: YMEHHE
MPUMEHSTh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHS BEIIECTB H
XUMUYECKUX SIBICHUN;

JUISL  CIENBIX W CIA0OBUIANIMX OOYyYalOUIUXCsl: YMEHHE WCIOJIb30BaTh
penbepHO-TOYEUHYIO cCUCTeEMY 0003HaueHui JI. bpainsa s 3amucu XUMHUYECKUX

dbopmy.

TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

‘ Ne ‘ HaumenoBaHue ‘Kmmqecnso 4acoB DJIeKTPOHHBbIE




n/n pa3aejioB U TEM

NPOrpaMMblI

Bcero

KoHTpoJbHBbIE
padoTsbI

IIpakTHYeckue
padoThI

(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHu4ecKOi XMMHHU

[Ipenmer
OPraHNu4eCcKoOu
xumuu. Teopus
11 CTPOCHHUS
OpraHUYECKUX
coeMHeHu A.
M. bytiepoBa

Hroro no pazneny

Pasnean 2. YrieBoaopo

bl

[IpenenbHble
2.1 YTJIEBOIOPO/IBI
— aJIKaHbI

Henpenenbnsie
YTIIEBOAOPOIbI:
2.2 AJIKEHEI,
aJIKaIMEHBI,
AJIKUHBI

ApoMaThdeckue
YTJIIEBOA0POIbI

2.3

[Tpupoaueie
UCTOYHUKHA
2.4 YTIIEBOIOPOJIOB

Hn UXx

nepepaboTka

Hroro no pazneny

13

Pasnen 3. Kucaopoaco

ACPKAIINE OPIraHUICCKUEC COCAUHCHUSA

3.1 Cnuptel. ®enon 3
AJbIeruabl.
KapGoHnoBsie

3.2 KHCIIOTBI. 7 1
CnoxHbie
3¢pupHI

3.3 VraeBoanl 3 1

Hroro no paszneny 13

Pasnen 4. Azorcoaepx

allMe OPraHnvdeCKue COCANHCHUsA

AMUHEBL
AMWHOKHCIIOTEL.
benku

4.1




Hroro mo pazueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUA
[Inactmaccel.
5.1 | Kayuyku. 2
BosokHa
Wroro mo pazueny 2
OBUIEE
KOJIMYECTBO
4 2 2
YACOB I1O0 3
[TPOT'PAMME
11 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (mu¢posbie)
pa3aeiioB U TeM Konrpoasbnbie | IIpakTnueckue
n/n Bcero oOpa3oBareJibHbIE
NPOrpamMmbl padoThI padoThI
pecypcsbl
Pa3zpnea 1. Teoperuueckue 0CHOBbBI XUMHMH
Crpoenue
aTOMOB.
[Tepuonnueckuii
3aKOH U
1.1 [Tepuoamueckas 3
cucremMa
XUMHUYECKUX
anemenToB . 1.
Meunpeneena
Crpoenue
BEILIECTBA.
1.2 4
MHuoroo6pasue
BEILIECTB
13 XUMHUYECKue 5 1 1
peakuuun
Uroro no pazneny 13
Paznen 2. Heoprannyeckasi xuMust
2.1 Meramnnibl 6 1
2.2 Hewmerannst 9 1 1
CBsi3b
53 HEOPraHMYECKUX 5
Y OPraHUYECKUX
BEIIECTB

Hroro no paszneny 17




Pa3gen 3. Xumus 1 ;KU3HL

3.1 ‘ XUMUSA U KA3HD

4

Hroro no pazneny

4

OBLLEEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

N¢
n/
n

Tema ypoka

KoaunuyecTBo 4acoB

Bcer
0

KonTpoabu
ble paboThl

IIpakTHyec
KHe padoThl

Jara
H3Yy4YeH
e

DJIeKTPOHHbIE
uudposbie
oOpa3oBareJib
Hble pecypchbl

[Ipeamer
OPraHu4ecKou
XUMMH, €
BO3HUKHOBEHHE,
pa3BuTHE U
3Ha4YCHHE

Teopust ctpoeHust
OpraHUYECKUX
coequHeHu A. M.
bytneposa, e€
OCHOBHBIE
MOJIOKEHUS

[Ipencrasnenue o
KJaccudukanuu
OpPraHHYECKUX
BEIIECTB.
Howmenknarypa
(cucTemaTuyeckas)
Y TPUBHAJILHBIE
Ha3BaHU
OpPraHUYECKUX
BEIIECTB

AJIKaHBI: COCTaB U
CTPOCHUC,
TOMOJIOTHYECKHUI

pAa

Meran u 3TaH —




IIPOCTEMNIINE
[IpEACTABUTEIN
AJIKAHOB

AIIKeHBI: COCTaB U
CTPOEHHUE, CBOMCTBA

OTUJEH U NPOIUIEH
— IpocTenmne
IIpeICTaBUTENN
QJIKEHOB

[IpakTrnueckas
pabora N2 1.
«ITonyyenue
STUJICHA U U3yUYEHUE
€ro CBOMCTB)»

AJIKaIueHsl.
byraguen-1,3 n
MeTwioyraauen-1,3.
[Tonyyenue
CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI

10

ANKMHEBI: COCTaB U
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKUI
pan. AueTuneH —
MPOCTEUIINI
MpeACTaBUTEIh
AJKHHOB

11

Brrunciaenus mo
YpaBHEHUIO
XUMHYECKOH
peakuu

12

ApeHbl: 6€H30J1 U
TOJIYOII.
TokcHu4HOCTH
apeHoB

13

I'eHeTnueckas cBsI3b
YTJIEBOJIOPOIOB,
MPUHAIIEKAIIX K
pa3IMYHBIM KJ1accam

14

IIpuponusie
HUCTOYHUKHU
YII€BOJIOPOJOB:
IIPUPOJIHBIN Ia3 u
MIOITyTHBIE




He(TSAHBIC Ta3bl,
He(PTHb U IPOIYKTHI
e€ mepepaboTKn

15

[Ipuponusie
WCTOYHHUKH
YIJI€BOI0POJIOB:
IIPUPOJIHBIN a3 u
MOTTYTHBIE
He(TAHBIC Ta3bl,
He(Th U MPOJYKTHI
e€ mepepaboTKu

16

KontponbHas
pabora 1o pazaeny
«YTIeBOA0POabD)

17

[IpenenbHbIe
OJTHOATOMHBIE
CIIUPTHI: METAHOJI U
3TaHOJI.
Boaoponnas cBsizb

18

MHoroaToMHEBIE
CIIUPTHI:
STUICHTJTUKOIb U
TJIULEPUH

19

@DEeHOJI: CTpOEHHUE
MOJIEKYIbI,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE

20

AJIbIETUIbI:
dhopmanbaerun u
areTalbIer /.

AnetoH

21

OIHOOCHOBHEBIE
npeaeIbHbIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbHUHAS U
YKCyCHast

22

IIpakTrueckas
pabora N2 2.
«CBoiicTBa
pacTBoOpa yKCYyCHOM
KHCIIOTBI»

23

CreapuHoBas u




OJICUHOBAsI
KHCJIOTBI, KaK
MPEICTaBUTENN
BBICILIUX
KapOOHOBBIX KUCIIOT

24

Mb1a Kak coJiu
BBICIIIHX
KapOOHOBBIX
KHUCJIOT, MX MOIOIIICE
JNEUCTBUE

25

CrnosxHble 3¢upbl
KaK MPOU3BOIHBIC
KapOOHOBBIX
KUCHOT. ['uaponn3
CIIOXHBIX 3(UpoB

26

Kupsr: runponns,
MIPUMCHCHHE,
OuoJiornyeckas
POJIb KHUPOB

27

VrneBoasl: cocTas,
Kiaccudukanus.
Baxneiimme
MPEACTaBUTEIH:
TJTI0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u
LEJUTI0NI03a KaK
MIPUPOIHBIE
MOJIUMEPBI

29

KonTposbHas
pabota 1o pazzaeny
«Kucnopoaconepxa
I[1e OPraHu4eCKHe
COEIMHEHUS

30

AMMHBI: METHJIAMHH
1 aHHUJIMH

31

AMMHOKHCIIOTHI KaK
amQoTepHbIe
OpraHu4ecKue
COEJIMHEHUS, UX
Ouosornyeckoe
3HavyeHue. [lentuapl

32

benku xak
MIPUPOAHBIE
BBICOKOMOJIEKYJISIPH




bIC COCIMHCHUA

33

OCHOBHBIE TIOHATHUSI
XUMHH
BBICOKOMOJICKYJISIPH
BIX COCTUHCHUI

34

OCHOBHBIE METOIbI
CHHTE3a
BBICOKOMOJICKYJISIPH
BIX COCTMHCHUIA.
IInacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I1O0
[NPOTPAMME

34 2

11 KJIACC

Ne

n/
n

Tema ypoka

KoanyecTBo uacoB

Bcee
ro ble paboThl

KonTpoabu

IIpakTHyec
KHe padoThl

Jara
H3Yy4YeH
e

JJIeKTPOHHbIE
uudposbie
oOpa3oBareJib
HbI€ PeCypChbl

XUMUYECKUT
3IEMEHT. ATOM.
DIIEKTPOHHAS
KOH(UTyparus
aTOMOB

[Tepuonuueckuii
3aKOH U
[Tepuoanueckas
CHCTeMa XMMHYECKHX
anemenToB /[l. W.
MenpaeneeBa, ux
CBSI3b C COBPEMEHHOM
TEOpUEH CTpOEHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHCHUS CBOMCTB
XUMHUYECKUX
9JIEMEHTOB U UX
COCIUHEHUH MO
TPYIIIaM U eproIaMm.
3HadeHUe
MEPHOIUIECKOTO
3aKOHA M CUCTEMBI
XUMHUYECKUX




anemenToB /JI.M.
Meneneena B
paSBI/ITI/II/I HayKI/I

Crpoenue BeuiecTna.
XuMudeckas CBSI3b,
€€ BUJIbI; MEXaHU3MBbI
oOpa3oBaHus
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b

BaneHTHOCTE.
DNEeKTpOOTpULIaTENbH
octh. CTeneHb
OKHCJICHMUSL.
BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOCHHS

ITongrue o
JTUCTIEPCHBIX
cucremax. MIcTuHHEBIE
¥ KOJUIOUIHBIC
pactBopbl. MaccoBas
JIOJISI BEIIECTBA B
pacTtBope

Knaccuduxkanus n
HOMEHKJIaTypa
HEOPraHMYECKUX
COECIUHEHU.
I'eneTnueckas cBSI3b
HEOPraHMYECKUX
BEIIIECTB, Pa3JIMYHBIX
KJIaCCOB

Knaccuduxkanus
XUMHUYECKUX PEaKIU
B HCOPTaHUYECKOU U
OpraHu4ecKou
XUMHH. 3aKOH
COXpaHEHHUs MacChl
BEIIECTB; 3aKOH
COXpaHEHUs U
TIpeBpaIeHUs
SHEPTUU MpU
XUMHUYECKUX
peaxusax

CKopocCTb peakiuu.




OO6patuMble peakiuu.
XHUMUYECKOE
paBHOBecHE

10

[IpakTtuyeckas pabora

N2 1. «BousHue
pa3nu4HbBIX (HPAaKTOPOB
Ha CKOPOCTh
XUMHUYECKOU
peaKIum»

11

DNEeKTPOTUTHIECKAs
JICCOITHAITHSI.
ITonsarue o
BOJIOPOJTHOM
nokasareie (pH)
pactBopa. Peakiuu
HMOHHOTO OOMEHa.
IM'uaponns
OpPraHHYECKUX H
HEOPraHHUYECKUX
BEIIECTB

12

OKHCITUTEIIHFHO-
BOCCTaHOBHUTEILHEIE
peakuuu. [lonstue 06
AIEKTPOJIN3E
pacrjiaBoB U
pacTBOPOB COJIeH

13

KounTtponsHas pabota
0 pazzieny
«Teopernyeckue
OCHOBBI XUMUI

14

Mertanisl, ux
MOJI0KECHUE B
[Tepuoauueckoit
CHCTEME XMMHYECKHX
anemenToB /[l. W.
Menneneesa n
0COOEHHOCTHU
CTPOEHHS ATOMOB.
O6mue puznueckue
CBOMCTBA METAJIJIOB

15

CrninaBel METaJIIOB.
ONEKTPOXUMHUYECKUI
PAL HANPSKECHUN
METAJUIOB

16

XUMHYECKHE




CBOMCTBA BaXKHEUIIINX
METaJJIOB (HaTpHid,
KaJlni, KaJlbllHii,
MarHui, aJtOMUHUN)
H UX COCOUHCHUI

17

XnuMudeckne
CBOMCTBA XpOMa,
MEIH U UX
COCAUHCHHI

18

XnuMudeckre
CBOMCTBA IIMHKA,
JKee3a u ux
COCAUHEHHI

19

[IpakTnueckas pabora
NQ 2. "Pemrenne
AKCIIEPUMEHTATBLHBIX
3aJ1a4 10 TEME
«MeTtamie»"

20

HemeTtannsr, ux
MOJIOJKEHUE B
[Tepuonuueckoit
CHCTEME XMMHYECKUX
anemenToB []. 1.
Meuneneesa u
0COOEHHOCTH
CTPOCHHS aTOMOB

21

dusnueckue
CBOMCTBA
HEMETaJJIOB.
AnnoTtponus
HEMETaJLIOB (Ha
puMepe KUCIopo/ia,
cepsl, hochopa u
yriaepona)

22

XUMHYECKHE
CBOMCTBA T'aJIOT€HOB,
Cephl U UX
COCAUHEHUI

23

XHMHYECKHUE
CBOMCTBA a30Ta,
¢docodpa u ux
COCIUHEHUI

24

XUMHYECKHE
CBOMCTBA yriiepoja,
KPEMHHUS U UX




COEIMHEHUN

25

IIpumeHeHue
BaKHEHUIITX
HEMETAJIJIOB U UX
COCAUHCHHI

26

O0o00611eHNE U
CHCTEMAaTH3aIH
3HAHUH 110 TEME
«HemeTtanibi.
Breraucnenus mo
YpPaBHEHUSAM
XUMHUYECKUX PEaKINi
U TEPMOXUMHUYECKHE
pacdEThl

27

[IpakTnueckas pabora
N@ 3. «Pemenne
IKCIIEPUMEHTATBLHBIX
3aJ1a4 10 TEME
"Hemetanabl'»

28

KonTtponsHas pabota
o TeMaM «MeTayuieD)
u «HemeTtayuien)

29

Heopranuueckue u
OpraHuyecKue
KHCIIOTBHI.
Heopranuueckue u
OpraHuyecKue
OCHOBaHUS

30

AmdoTtepHbIe
HEOPraHUYECKUE
OpraHuvecKue
COCIIMHEHUSI.
I'eneTnueckas cBs3b
HEOPraHU4eCKUuX 1
OpraHuveCcKuX
BEIIICCTB

31

Ponb xumuu B
oOecreueHU
9KOJIOTHYECKOH,
SHEPreTUYECKON U
MHUILEBOM
0e30MMacHOCTH,
Pa3BUTUU MEIUIIUHBI

32

[MpencraBnenus o6
OOIIMX HAYYHBIX




MPUHIUITAX
MIPOMBIIIEHHOTO
MOJIy4CHUS
Ba’KHEHUINX BEIIECTB

Yenosek B MHUpE
33 | BemecTB H 1
MaTepuaioB

34 XUMUS U 3I0POBbE
YeJI0BEKa

OBIIEE KOJIMYECTBO
YACOB I1O0 34 2 3
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET




