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MNOACHUTEJBHASA 3AIINCKA

[TporpaMma 1o XMMHUM Ha YpOBHE CPEIHETO 00111ero 00pa3oBaHus pa3paboTaHa
Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpa3oBaHuH B
Poccuiickoit deneparun», TpeOboBaHUN K pe3yibTaTaM OCBOCHHUs (eaepaibHON
oOpa3oBaTenbHON MporpaMMbl cpemaHero obmiero obpazoBanus (POIT COO),
IpecTaBlIeHHbIX B DeiepaibHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COQO, c¢ yuérom Konnenuuu mnpenojaBaHus y4eOHOro mnpeamera «XuMus» B
oOpa3oBaTenpHBIX Opranum3zanusx Poccuiickoit ®enepanuu, pearu3yrOmUX
OCHOBHBIE 00pa30BaTEJIbHBIE MPOTPaMMBbl, U OCHOBHBIX MOJIOKEHUN «CTpareruu
pa3Butua BocnuTaHus B Poccuiickonn @enepaumm Ha nepuox no 2025 roma»
(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOA0B K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OMNPEICIICHUIO
oOwiel cTpareruu oOy4eHHUsl, BOCIIUTAHUS U Pa3BUTHs OOYYaIOIIUXCSl CPEICTBAMU
yuebHoro npeamera «Xumus» At 10—-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUIIN
koHuentyanbable nojoxenuss GI'OC COO o B3anMMOOOYCIOBIEHHOCTH IIEJIEH,
COJICpKaHMs, PE3YyJIbTaTOB OOYy4YEHUS M TpeOOBAaHUM K YPOBHIO MOJATOTOBKHU
BBIITYCKHUKOB.

XUMHUECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
o0m1eo0pa3oBaTelbHON OpraHu3alluy, SIBISETCS HEOThEMJIEMOW YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIY)XUT 3aBEpIIAIONIMM 3TaloM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IEHHOCTEH, MPHUCYIIUX
LEJIOCTHOW CHCTEME XHMHUYECKOTO 00pa3oBaHUs. OTH LEHHOCTH KacaroTcCs
MO3HAHUS 3aKOHOB MPUPOJBI, ((OPMUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YeJI0BEKa, a TAK)KE IKOJIOTMUYECKH 0O0CHOBAaHHOIO OTHOUIEHUSI K CBOEMY 37J0POBBIO
U MpUpoIHON cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyHaroIIMXCsS Ha
YPOBHE CpeIHET0 00111ero 00pa3oBaHus CPEACTBAMH YU€OHOTO MpeIMeTa « XUMHUS,
COJIEp’)KaHUE M TMOCTPOEHUE KOTOPOIrO ONpPENENIEHbl B MPOrpaMME MO XUMHUU C
y4€TOM crneuuPuKd HAyKH XHMHH, €€ 3HayeHuss B TO3HAHUU MPUPOALI U B
MaTepUaIbHON KU3HU OOIIECTBA, a TaKKe ¢ yU4ETOM OOIIMX LieJeil U MPUHIIMIIOB,
XapaKTepU3yIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CPEIHEro  OOILIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT 0coOyIO0 pojb B
COBPEMEHHOW LMBHWIM3AIMU, B CO3IaHUM HOBOM 0a3bl MAaTepUaIbHOU KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B QOPMHUPOBAHUE PALIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3/IaHME IIEJIOCTHOTO MPECTABICHUS 00 OKPYKAIOIIEM MHpE KaK O €IWHCTBE
NpPUPOABLl U YEJIOBEKa, KOTOpoe (HOpMUpPYETCSs B XMMHHM HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUS B3aUMOCBSA3H MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXKHBIMH 00JIACTSMU PUMEHEHUSI.



TecHO B3aMMOJIEUCTBYS C IPYTMMH €CTECTBEHHBIMU HAayKaMH, XUMUsS CTasla
HEOTHEMJIEMOM YacTbl0 MUPOBOM KYJIbTYpPbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
Tpyda W JKU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK Hayka
CO3UJATENIbHAsI, KAK HayKa BBICOKMX TEXHOJIOTMI HaIpaBlieHA Ha pELICHUE
rII00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUSA YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUUECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30aCHOCTU M OXPaHBbI 310POBB.

B cooTrBercTBUM C OOLMMHM LENSIMM U HPUHLMIIAMUA CPEAHEr0 OOLIEro
oOpa3oBaHus cojaepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIi YPOBEHB
U3YyYEHHUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydarommxcs, HEOOXOJMMYI0 MM Uil  BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEUIHOTO BKIIOYEHHS B JKM3Hb COLUYMa, MPOAOLKEHUS
o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTaBnsOIMMHA  MpeaMeTa «XUMHUS» SBIAIOTCS 0a30Bble KypChl —
«Oprannueckas xumus» U «OOmas W HeopraHUyeckas XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHHsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMaA
3HAaHUU MO0 HEOPraHMYECKOW XMMHHM (C BKJIIOUEHHUEM 3HAHUU U3 00ILEeH XMMHH) U
opraHu4eckol xumuu. GOpMUPOBAHUE TAHHON CUCTEMBI 3HAHUN IPU U3Y4YCHHUU
npeaMera 00€CleurnBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCETO MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTrypa conepkanus KypcoB — «OpraHudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHS» CPOpPMHUpPOBaHA B MPOrpaMMe MO XUMHH Ha OCHOBE
CUCTEMHOTO TOJIXOJa K H3Y4YeHHMIO Y4eOHOro maTepuaisa M 00yciOoBIeHa
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHUEM 3HAHUI HA ONPEAEIIEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpPraHMY4E€CKOM XHMHH BEIIECTBA PACCMATPHUBAIOTCS Ha
YPOBHE KJIACCUYECKON TEOpUU CTPOEHHUSI OPraHMYECKUX COEAMHEHHH, a TakKe Ha
YPOBHE CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPEACTABICHUI O CTPOCHUH BEILECTB.
Cenenusi 00 wH3y4yaeMbIX B Kypce BeELIECTBaxX JMJAalOTCs B pPa3BUTUU — OT
YTJEBOAOPOAOB J0 CIOXHBIX OHOJOTMYECKH AaKTUBHBIX coequHeHud. B kypce
OpPraHUYECKOM XMMUU MOJTy4atoT pa3BUTHE CHOPMHUPOBAHHBIC HA YPOBHE OCHOBHOTO
o0miero 0o0pa3oBaHusi NEpPBOHAYANIbHbIE MPEACTABICHUS O XMMHYECKOH CBS3H,
KJIaCCU(PUKAITMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHUS, 0 XUMUYECKON PEaKlUu.

[lonx HOBBIM yIJIOM 3peHHs B TIpeaMeTe «XuMHs» 0a30BOro ypoBHS
paccMaTpuBaeTCsl W3YYEHHBI Ha YpPOBHE OCHOBHOTO 001ero o6pa3oBaHus
TEOPETUYECKH MaTepual U (PaKTOJOTUYECKHUE CBEACHHS O BEIIeCTBAX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas U HeopraHuyeckas
XUMHSD»  O0y4aromuMcsl TPEIOCTaBIsETCS BO3MOXKHOCTH OCO3HATh 3HAUYCHHE
HNEPUOANUYECKOTO 3aKOHA C OOILIETEOPETHUUECKUX M METOJIOJIOTMYECKUX IO3ULIUH,



rIy0Xe TMOHATh MCTOPUYECKOE W3MEHEHHE (YHKUMH 53TOro 3akoHa — OT
o0o0mIaroIiei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Ennnas cucrema 3HaHWN O BaXXHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX M NPUMEHEHUH, a TaKXKE O XMMHUYECKUX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKAHMsI AOTOIHseTCs B Kypcax 10 u 11 knaccoB anemenTamu
COJICpPKaHMsl, UMEIOIIMMH KYJIBTYPOJOTHYECKUI M IPUKIAIHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT MOHUMAaHMIO B3aWMOCBSI3M XUMHUHM C JIPYTMMH HayKaMH,
PacKpBIBAIOT €€ pOJib B TO3HABATEILHOM U MPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIIUTAHUIO YBAXEHUS K IPOLECCY TBOPUECTBA B 00JIACTU TEOPUU
Y IPAKTUYECKUX TMPHUIIOKEHUI XUMHH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX Npo0iemMax, CBSI3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIIMBATH MHPOPMALMIO U IPUMEHSATH €€ /1JIs TIONOJHEHUS 3HAHUH,
pELICHHS] MHTEIUIEKTYaIbHBIX U SKCIIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a/1a4. B
LEJIOM COJIep)KaHue y4dyeOHOro mnpeamera «XUMHs» JaHHOTO YPOBHSI H3y4YEHUS
OPUEHTHPOBAHO Ha (POPMHUPOBAHUE Y O0YUAIOUIUXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsT TOHUMAaHMs (QUIOCOPCKUX UACH, TaKUX Kak: MaTepuajIbHOE E€IUHCTBO
HEOPraHUYECKOTO U OPraHUYEeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BELIECTB UX
COCTABOM U CTPOCHHMEM, TTI0O3HABAEMOCTb PUPOJIHBIX SIBJICHUHN yTEM dKCIIEPUMEHTA
U PpEIICHUS TMPOTUBOPEYUH MEXAY HOBBIMU (AaKTaMH M TEOPETHUYECKUMU
IpEINOChUIKaMH, OCO3HAHHUE POJIM XMMHUU B PELICHUH 3KOJIOTHMUECKUX MpoOlsem, a
TaKKe MpolsieM cOEpEKEHUsI FHEPTETHUECKUX PECYPCOB, ChIPbsl, CO3/IaHUs HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmaHe pemeHuss 3aJad  BOCHUTAHUS, pa3BUTHUS U COUMAIM3alUU
oOyyarolmuxcs MPUHATBIE MPOrpaMMONM MO XUMHUHU MOAXOJbl K OIpPEIEICHUIO
COJEpKaHUS M TMOCTPOCHMSI IMpeaMeTa MpeAycMaTpUBarOT (POPMHUpPOBaHUE
YHUBEPCAIbHBIX YUEOHBIX JEHCTBUN, UMEIOIINUX 0a30BOE 3HAYEHUE JJIsI Pa3JIMYHBIX
BUJIOB JICSITEIIBHOCTU: pEIICHUs MpoOjieM, TOWCKa, aHalu3a U 00paboTKH
uH(popMauu, HEOOXOAUMBIX MJIA MNPUOOPETEHHUS OIbITa MPAKTHYECKOW U
UCCJIEIOBATENLCKON JICSITEIBHOCTH, 3aHUMAIOLEH BaXHOE MECTO B TO3HAHUU
XUMUHU.

B mpaktuke mnpenonaBaHUs XMMHUM KaK Ha YpPOBHE OCHOBHOTO OOUIETO
oOpa3oBaHus, TaK U HA YPOBHE CPEHETrO 00IIero 00pa3oBaHus, IPHU OMPEICTICHUH
COJIEpKATeIbHOM XapaKTEpPUCTUKU 1elell H3ydeHHs] MNpeaMeTa HarpaBiIeHUEM
NEPBOCTENEHHONM 3HAYUMOCTU TPAJULMOHHO NpPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAayKH KaK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKON
JESTEIIbHOCTH YEJIOBEKA U KAaK OJHOTO0 M3 KOMIIOHEHTOB MHMpPOBOW KynbTypbl. C
METOAMYECKOW TOYKM 3pPEHHsI TAaKOW IOAXOA K ONPENCIICHUIO LEJIeW W3y4eHUs
peaMeTa SIBISIETCS BIIOJIHE OIPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHUsl TJIABHBIMU LEISAMH U3YyYEHHUS NpPEAMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBisttOTCA:

- (opMHUpPOBaHME CHCTEMbl XMMHMYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBJIOLIEN €CTECTBEHHO-HAYYHOU KAPTHHBI MHUPA, B OCHOBE KOTOPOWU
JeXaT KIYEeBble NOHATHA, (QyHIaMEHTAIbHbBIE 3aKOHBl U TEOPUU XHUMUH,
OCBOCHHUE $3bIKa HAyKH, YCBOCHHE M MOHUMAHHUE CYIIHOCTH JIOCTYIHBIX
000011eHII MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UICTOPHEH uX
Pa3BUTHS U CTAHOBJICHUS,

- (opmMupoBaHHME U pa3BUTHE MPEICTABICHUNA O HAYYHBIX METOAAX MO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKIINI, HEOOXOAUMBIX JIJIsl IPUOOPETEHUS] yMEHUN
OpUEHTHUPOBAThCS B MUPE BELIECTB U XWMHUYECKHUX SIBICHHUI, MMEIOIIUX
MECTO B IIPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM JKNU3HU;

Pa3BUTHE YMEHUH U CIIOCOOOB EATEIBbHOCTH, CBA3aHHBIX C HAOIIOEHUEM U
OOBACHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOACHUEM  IPaBUJ
0e301acHOro o0panieHus ¢ BEIIECTBAMH.

Hapsiay ¢ atuMm, copepskatenpHas XapakTepUCTHKa LIeJIeH U 3a/1ad U3y4deHus
npeaMeTa B MporpamMme 1o XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C
HOBBIMHM TPUOPUTETAMU B CHUCTEME CpenHero oOmero odOpazoBanusa. CeroaHs B
MPEenoJaBaHUK XUMHUU B OOJIbILIEH CTENEHU OTAAETCA MPEANIOYTEHUE TPAKTUYECKON
KOMIIOHEHTE COJIep)KaHusl OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKAa 001Ie00pa30BaTeIbHON OpraHu3alyy, BIAJCIONIEr0 HEe Ha0OpOM
3HaHUU, a (PYHKIMOHAIBHOM TPAMOTHOCTHIO, TO €CTh CIIOCOOAMU M YMEHUSIMHU
AKTUBHOTO TOJYYEHUs 3HaHUN U IPUMEHEHUS UX B PEAIbHOM JKU3HU JUJISl PELICHHUS
IPAKTUYECKUX 3ajau.

B cBsi31 ¢ 3TUM Npu U3yueHUu npeameTa «XUMHs TOMUHUPYIOIIee 3HaYeHUE
IpUOOPETAIOT TaKUe 1IeNU U 3a/1a4H, KaK:

ajanrtanusi o0y4yarouMxcs K YCJIOBHSIM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHpOBaHWE  MHTEIUIEKTyalbHO  pPa3BUTONM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbBHOMY MPHUHSATHIO TPAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallMsX, CBA3aHHBIX C BEIIECTBAMM U UX
NPUMEHEHHUEM;

dopMupoBaHue 'y OOydYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHLIUI), HMMEIOMIMX YHHUBEPCAJTIbHOE 3HAYE€HHWE MJI1 PA3JIUYHBIX BUJOB
JESITEIbHOCTH: pelIeHusl mpoOJeM, MOKUCKa, aHaiu3a U o0paboTKK HHQOpMAIIHH,
HEOOXOUMBIX I MPUOOPETEHHS OTbITa ACSITENFHOCTH, KOTOPasi 3aHUMAET BaXKHOE
MECTO B IO3HAHWU XUMHUH, & TAKXKE JJI1 OLEHKH C IO3ULUUH DKOJIOTMYECKON
0€30MacHOCTH XapaKTepa BIHMSHUS BEIIECTB U XUMUYECKUX MTPOLIECCOB HA OPTaHU3M
YEJIOBEKa U IPUPOIHYIO CPENY;



pa3BUTHE TMO3HABATEIbHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPYECKHUX
CHOCOOHOCTEN 00yUaroumMXxcs: ClIoCOOHOCTH CAMOCTOATENBHO MPUOOPETATH HOBBIE
3HaHUSA 10 XUMHUH B COOTBETCTBHUHU C )KM3HEHHBIMHU MOTPEOHOCTSAMU, UCIOIB30BAThH
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUU JUJIsl TTOMCKA M aHajau3a y4eOHOU M
HAYYHO-TIOMYJISIPHON MH(OpMAIMU XMMHUYECKOTO COAepkKaHUs;, (HOpMHUpOBaHHE U
pa3BuTHE y OOYyYalolUXCS AacCOIUMATUBHOTO M JIOTMYECKOTO MBIIIICHHUS,
HAOJIOaTEIbHOCTH,  COOPAHHOCTH,  AKKYpaTHOCTH,  KOTOpbIE  OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUU U TPOBEACHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAHWE y OOydalmuxcsi YOEeKIEHHOCTH B  T'YMaHHCTHYECKOU
HAIpPaBIEHHOCTH XWMHUHU, €€ BaXHOHW POJIM B PEIICHHWU TIO0AIBHBIX MpoOIeM
PaLMOHAIBHOIO MPUPOAOIIOJIB30BAHUS, TONOJHEHHUS YHEPIreTUUECKUX PECYPCOB U
COXpaHEHHUSI TPUPOTHOTO PABHOBECHS, OCO3HAHHS HEOOXOAUMOCTH OEpEeKHOTO
OTHOILIEHUS K HPHUPOJIE M CBOEMY 3/0pPOBbIO, a TaKXe INPUOOPETEHHUs OIbITa
UCIIOJIb30BAaHUSl TOJYYECHHBIX 3HAHUM [UIsl NPHUHATHS TPAMOTHBIX pEUICHUH B
CUTYalUsIX, CBA3AHHBIX C XUMHUUECKUMH SIBJICHUSIMU.

B yueOHOM muiaHe cpenHero oOmero oOpa3oBaHHUS HPEAMET «XUMUS»
0a30BOTr0 ypOBHS BXOJUT B COCTaB IpeaMeTHoOU obnactu «EcTecTBeHHO-HAYYHBIC
IPEIMETHD».

OO111ee yncio 4YacoB, OTBEAEHHBIX JJI U3YUYEHHS] XUMUH, Ha 0a30BOM YpOBHE
cpeaHero obmiero oopazoBaHus, cocTaBiseT 68 yacos: B 10 kmacce — 34 gaca (1 gac
B Heenro), B 11 knacce — 34 gaca (1 gac B Heemio).

COJAEPKAHUE OBYYEHUA

10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHM4YeCKON XUMUH

[Ipenmer opraHnyeckor XMMHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B
MOJYYCHUHU HOBBIX BEIIECTB W MaTepUaNiOB. Teopusi CTpOECHUS OPraHUYECKHX
coenunenuii A. M. Bytnepona, e€ ocHOBHbBIE MOI0KeHUA. CTPYKTYpHBIE (OPMYJIIBI
OpraHvM4eckux BewecTB. [omonorus, wu3omepus. XuMHUYECKass CBA3b B
OPraHUYECKUX COEAUHEHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenne o kimaccuukanmuyu opraHUYECKUX BeriecTB. HomeHkmaTypa
OpraHMYeCKUX COEIMHEHHH (cucTemaThueckas) W TpUBUAJIbHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOIBl M3YYEHHUsI BEIIECTB M HMX IPEBPALICHUI:
O3HAaKOMJIEHUE ¢ 00pa3liaMi OPraHUYECKUX BELIECTB U MaTepuaiaMu Ha UX OCHOBE,



MOJICJIMPOBAaHUE MOJIEKYJ OPraHMYEeCKUX BELIECTB, HAOJIIOJICHUE U OINMCAHUE
JEMOHCTPALIMOHHBIX OIBITOB [0 IPEBPAIICHUI0 OPraHUYECKHUX BELIECTB IIPU
HarpeBaHuM (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJNKaHBl: COCTaB M CTPOECHHE, TOMOJOTMYECKHW psia. MeraH W 3TaH —
IpoCTeiIlINe NPEACTaBUTENN alKaHOB: (PU3MYECKHE W XHMHUYECKUE CBOWCTBA
(peakuu 3aMenIeHUuss M TOpPEHHUs), HAXOXACHUE B MPUPOJE, MOJy4YEeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUN pAll. DTHIEH U MPOMUIEH —
IPOCTEUIINE TPEICTABUTENIM aJKEHOB: (PU3MYECKHE W XHMHYECKUE CBOMCTBA
(peakumy THIPUPOBAHHS, TAJIOTCHUPOBAHHS, TUAPATALUM, OKHCICHUS W
NOJIMMEPU3ALINH ), IOTYUYEHUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyraaueH-1,3: cTpoeHue, BakHEHIIHE
XUMHUYECKHE CBOMCTBa (peakuus mnosmmepusanuu). IlomydeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psifl. AUETHIICH
— MPOCTEHIIMI MpEeACTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, (PU3UUYECKUE H
XMMHUYECKHUE CBOMCTBa (peakiuu TMAPUPOBaHUs, rajJOreHUpPOBAHUsS, TUApaTaliH,
rOpEeHUs), OJYyYEHNE U IPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3NYECKUE M XUMHUYECKHE CBONCTBA
(peakiuu rajoreHUpOBAHMS U HUTPOBAHHUA), MOJYyYE€HUE U MpPUMEHEHue. Tonyor:
cocmas, cmpoenue,  Quauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUS U HUMPOBAHUSL), NOSYyUeHue U npumereHue. TOKCUIHOCTb ApEHOB.
['eneTnueckas CBsSI3b MEXIY YIVIEBOJOPOJAMH, MPUHALICKAUMMU K PA3THUYHBIM
KJIACCaM.

IIpuponHble HMCTOYHMKM YIVIEBOAOPOAOB. I[IpupoaHsii ra3 u nomyTHbIE
Hedtaapie Ta3el. Hedpth u e€ mpoucxoxaenue. CrnocoObl mepepaboTKu HEPTH:
NEPErOHKa, KPEKUHT (TepMHUECKHH, KaTaauTH4eckui), nuponus. I[IpoayKTsl
nepepaboTKu HePTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHbIN
yToJb U MPOAYKTHI €ro MepepadoTKU.

DKCNEepUMEHTANbHBIE METOJbl M3y4Y€HHsS BEIIECTB M HX NPEBpPALLCHUN:
O3HAKOMJIEHHUE C 00pa3llaMHt IJIacTMacc, KaydyKoB U pe3uHbl, Koyuiekuuu «Hed1b»
U «YT0oJb», MOJETUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB M TajJOreHONPOU3BOIHBIX,
IPOBEJCHUE MPAKTUYECKON PabOThI: MOTyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

Pacuérurle 3amaqn.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOIYKTA PEAKIMH 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB HIIM IPOAYKTOB PEAKIIIH).




Kucaopoacoaepxaiue opranuieckue coeJUHEHUs

[IpenenbHblE OQHOATOMHBIE CHHPTHI. METaHOI UM 3TaHON: CTPOEHHE,
¢usznyeckue W XMMHYECKHE CBOWCTBA (pEakluMud C aKTUBHBIMU METaJUIAMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), MpUMEeHeHue. BomopoaHbie CBI3M MEXIy
MOJIEKYJIaMU CIIUPTOB. JlelicTBuE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoroaToMHbi€ CIUPTHI. DTUIECHTIIMKOIb U TTTUIEPHUH: CTPOEHUE, PU3nYecKue
M XHMHYECKHE CBOWCTBA (B3aMMOJEWCTBUE CO IIEJIOYHBIMA METaJJIAMH,
KAUECTBEHHAs] PEaklys Ha MHOIOATOMHBbIE CHUPTHI). JlelicTBHE Ha OpraHusm
yenoBeka. [[pumeHenune rauuepuHa 1 3TUIICHTJIUKOJIA.

deHoM: CTPOEHUE MOJICKYJIbl, (PU3MYECKUE W XHUMHYECKUE CBOWCTBA.
Tokcuunocth penona. [Ilpumenenue enoua.

Anbaeruipl U kemowusvl. DopManbIeTH, AaUCTAIBACTUA: CTPOCHHE,
¢uznyeckue U XUMHUYECKUE CBOWCTBA (pEaklUu OKUCIEHHS U BOCCTAHOBIICHUS,
KAauECTBEHHBIE PEAKLIMN ), IOJyUYEHUE U IPUMEHEHUE.

OHOOCHOBHBIE NpeIeIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHASI U YKCYCHAs
KHUCJIOTBI: CTPOEHUE, PU3NYECKUE U XUMUUECKHE CBOMCTBA (CBOMCTBA, 00IIME A
KJIacca KUCIIOT, peaklusl 3TepupuKaLiM ), TOJIy4eHue U mpumeHeHue. CreapuHoBast
Y OJICMHOBAs KMCIIOTHI KaK MPEJICTABUTEIN BHICIITUX KAPOOHOBBIX KUCIIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOILIEE ACHCTBUE.

CrnoxHble 3(pUpbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIIOT. [ HAPOIN3 CIOKHBIX
sa¢upoB. Kupsl. 'maponus xupoB. [Ipumenenue xupoB. buonornueckas poib
KHPOB.

VYrneBoabl: cocTaB, KJIacCU(PHUKAILUS YTIEBOI0B (MOHO-, M- U TIOJIUCAXapHIbl).
['moko3a — MpOCTEUIIMH MOHOCAaxapHJl: OCOOEHHOCTH CTPOCHHSI MOJIEKYIIbI,
bu3nUeckue U XMMHUYECKHE CBOMCTBA (B3auMoeiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHME aMMHa4YHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHoBIEHUE,
Opo’KeHHE TITI0KO3bI), HAXOXKIECHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOrHuecKast pojb.
dorocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3bI.

Kpaxman u uesmnonosa kak npupoiHsie nonuMepbl. CTpoeHue Kpaxmana u
newnono3bl.  dusnueckne M XMMUYECKHE CBOMCTBAa Kpaxmaya (THApOJu3,
KAaueCTBEHHAs PEAKIUS C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB W WX MPEBPAIICHUI:
MPOBEICHNE, HAONIOACHUE M ONUCAHUE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAa4€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHCIEHHME 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX COUPTOB (B3aMMOJCHCTBUE TIJIMIEPUHA C
ruapokcuom meau(Il)), anbaeruoB (OKUCIEHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) m rugpoxcumom meau(ll), B3aumMojnelcTBHE Kpaxmalia C HOJOM),
MPOBEICHNE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.



Pacuérnsle 3anaun.

BbluncieHdss MO ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOIHOIO BEUIECTBA WJIM MPOAYKTA PEAKLMHU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MM IPOAYKTOB PEAKIIIH).

A3oTcoaeprkalye OpraHu4ecKue COCIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHu4eckue coequHeHus. Puznueckue u
XMMHUYECKUE CBOICTBA aMUHOKHUCIOT (Ha mpuMepe riauiuHa). buonormyeckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak TpUPOAHBIE BBICOKOMOJIEKYJSIpHbIE coeanHeHus. llepBuuHasd,
BTOPHYHAS U TPETUYHAS CTPYKTypa 0eIKoB. XMMUYECKHUE CBOMCTBA OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peaklUy Ha OeJKu.

DKCNepUMEHTAIbHBIE METO/Ibl U3YUEHHS BELIECTB U UX MPEBPAILCHUI:
HaOJIOICHUE U ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JCHATYypalus OEJIKOB MpHU
HarpeBaHUM, LIBETHbIE PEAKIIUH OEIKOB.

BbicokoMoJIeKyJISIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COECIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALNH, CPEIHAS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

OKCHEpUMEHTAIBHBIE METO/IbI U3YUYEHHSI BEIIECTB U UX NTPEBPALLECHHN:
O3HaKOMJIEHUE C 00pa3lamMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXNpeIMETHBIX CBSI3€U MPU U3YYEHUH OPTaHMYECKON XMMHUU B
10 Kacce oCyIIeCTBIIIECTCS Yepe3 UCI0JIH30BaHKE KaK OOITUX €CTeCTBEHHOHAYIHBIX
MOHSATUH, TaK U MOHATUMN, ABJISIONIMXCS CUCTEMHBIMH JIJISi OTAEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHBIM (akT, rumnoresa,
3aKOH, TEOpHs, aHAJIN3, CUHTE3, KiacCcuUKalus, MepUuoOAUIHOCTh, HAOIIOJEHUE,
U3MEpEHUe, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: MarTepus, DSHEpPrusi, Macca, aToOM, OJJEKTPOH, MOJEKYJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BElIEeCTBa, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUS.

buonorust: knerka, opranuszM, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OMOJOTMYECKH AaKTUBHbIE BelIeCTBA (OENKH, YIJIEBOJBI, >KUPHI,
bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE TOPOJIbI, TOJE3HbIE UCKOMAeMble, TOIINBO,
peCypChl.



TexHonorusi: IMUIICBBIC IIPOAYKTBI, OCHOBBI pPAlMOHAJIbBHOT'O IIMTAHUA,
MOOIIUE CPCACTBA, JICKAPCTBCHHLBIC 1 KOCMCTUYCCKUC IIPCIIaApaAThbl, MAaTCPHUAJIbl U3
HCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMHUYECKUH 31eMeHT. ATOM. S 1po aToMa, H30TOIIBI. DJIEKTPOHHAs 000JI0UKa.
OHepreTuvecKke ypoBHH, MOAYPOBHU. ATOMHBIE OpOMUTamH, S-, P-, d3JIIEMEHTHI.
OcoOeHHOCTH paclpeAesieHus AJIEKTPOHOB MO OpOMTalIsIM B aroMax 3JEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnonnueckuii 3akoH U [leproanueckas cucTeMa XMMUYECKHUX DJIEMEHTOB /.
N. MenneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA M llepmonnueckod cucTEMbI
xumuueckux aneMeHToB Jl. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOWCTB XWUMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIOKHBIX BELIECTB IO TpyNIaM M IEpUOJaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTUHN HAYKHU.

CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BHAbl XUMHUYECKON CBSI3U
(KoBaJIeHTHasl HEMOJSIpHAs W TOJSpHAas, MOHHAsA, MeTalmndeckas). MexaHu3Mbl
oOpazoBaHUs KOBAJIEHTHOU XUMHUYECKOUN CBSI3U (oOMeHHBII u
JIOHOPHOAKIIECIITOPHBIN ). Bonoponnas CBS3b. BaneHTHOCTS.
DIIEKTPOOTPUIIATEIILHOCTb.

Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHS.  3aKOH
IIOCTOSTHCTBA COCTAaBa BELIECTBA. THIIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUIMYECKOU PEIIETKHU.

[lonatne o mucnepcHbIX cucteMax. VICTMHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxanus HEOPTaHUYECKUX COEAMHEHNN. Homenknatypa
HEOPraHUYECKUX BellecTB. ['eHeTnueckas CBsA3b HEOPraHUYECKUX BELIECTB,
IIPUHAJICKAIIMX K PA3JIUYHBIM KJIacCaM.

Xumuyeckass — peakius. Krnaccuukamuss — XMMHUYECKHX — PEakIuil B
HEOPTraHWYECKONM M OPraHMYECKOW XUMHUHU. 3aKOH COXPAaHEHHsS MacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLEHUs] SJHEPTUHN [P XUMAYECKUX PEAKLIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3inuHbIX (QakTopoB. OOpaTuMbIe
peakuuu. XHUMHYECKOe paBHOBecue. @DakTOpbl, BIMSIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.



DnekrponuTuyueckas aqucconuanusi. CHibHbIE U clladble IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAs, HEUTPAJIbHAsA, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOIbl M3YYEHHUsI BEIIECTB M HMX IPEBPALICHUI:
nemoHcTpanus Tabmun «llepuoanyeckas cucreMa XuMu4eckux snemeHToB J[. 1.
MenpeneeBay, U3ydeHHE MOJIeJEH KpPUCTAJUIMUECKUX PEIETOK, HAOMIOACHUE U
OMMCAHUE JEMOHCTPAIMOHHBIX U Ja00OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCHUIA
BOJIOPOJA B IPUCYTCTBUU KaTaau3aTOPa, OMPEICICHUE CPEAbl PACTBOPOB BELIECTB C
MOMOIIbIO YHUBEPCAIBHOTO MHUKATOPA, PEaKIIMd HMOHHOTO 0OMEHa), MPOBEICHUE
MPaKTUYECKON paboThl «BiausHue paznuyHbiX (PAKTOPOB HA CKOPOCTh XUMUYECKON
pEaAKLIUNY.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHHUSIM XUMHUYECKMX pEAaKUUA, B TOM YHCIIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIH30BAHUEM MOHSATHS «MACCOBAs JOJIS
BEIIECTBAY.

Heoprannyeckas xumus

Hemeramnel.  Ilomoxenne HemeramnoB B Ilepuoaudeckoin  cucreme
xuMuueckux snemeHToB JI. M. MeHueneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAJIOB. AJUIOTPONHS HEMETAUIOB (HAa TMpuUMeEpe
KHUCJIOpOo/a, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BAXKHEHIIMX HEMETA/IOB (TaJOreHOB, CEphI, a30Ta,
docdhopa, yrmepoma W KpEeMHHA) U HX  COCIUWHEHUNH  (OKCHIIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. [lonoxenne meramwioB B llepuonnueckoil cucTeMe XMMHUYECKHX
anemenToB /. . MenneneeBa. OCOOEHHOCTH CTPOECHHS DJIEKTPOHHBIX 000JI0YEK
aToMoB MetayioB. OOmue ¢u3ndeckue cBoiicTBa MeTamuioB. CIUiaBel METAJIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIOB.

XUMHUUYECKHE CBOMCTBA BAXKHEHINIMX META/UIOB (HATpUM, Kalui, KaJIbIUH,
MarHui, aJlOMUAHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

O6mue crocoObl momydeHusi MeTamuioB. [I[puMeHeHne MeTaiioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX MPEBPAILICHUIL:
U3yYEHHE KOJUIEKIUH «MeTayibl U CIUIaBbl», 00Opa3lOB HEMETAJIOB, PELICHUE
HKCIIEPUMEHTAJIbHBIX 3ajla4, HaOJII0OIEHHEe M OINUCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00pATOPHBIX OMNBITOB (B3aMMOJICUCTBUE THUAPOKCUIA ATIOMHUHUS C PACTBOpAMHU
KHUCJIOT U LIEJI0Ye, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILJIOB).

Pacuérurle 3amayn.



PacuéTtel mMaccel BemiecTBa WM 00bEMa Tra30oB MO U3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM 00bEMY OJHOIO M3 YYaCTBYIOIIMX B PEAaKIUU BEIECTB,
pacu€rbl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKLUH, €CIIA OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMHSA U KM3Hb

Ponb xumum B oOecrieyeHUH SKOJIOTUYECKOM, IHEPreTUYECKON W TMHILEBON
0€30MacHOCTH, pa3BUTUM MeIuUUHBL. [IoHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennst 06 00X HAYYHBIX TPUHIIMIAX TPOMBIIUIEHHOTO MOJTyYEHUs
BA)KHEUILINX BELIECTB.

UYennoBek B MHpE BELIECTB M MAaTEpUAOB: BAXXKHEHUIIHME CTPOUTEIIBHBIC
MaTepuanbl, KOHCTPYKIIMOHHBIE MaTepHaslbl, KpacKd, CTEKJIO, KepamukKa,
MaTepuasbl Ui 3JEKTPOHUKH, HAHOMATEpHUasbl, OPraHUYECKUE U MUHEpAJIbHbIE
ya00peHus.

XAMHSL W 30pOBbE YEJIOBEKA: IPAaBHJIA HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, IIpaBuiia 0€30MaCHOT0 UCTIOIb30BaHUS IPENapaToB OBITOBOM XUMUU B
ITIOBCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanmuzanusi  MEXINpPEIMETHBIX  CBSI3€M TpU  HU3y4YeHUM  OOmie U
HEOpraHW4ecKol xumuu B 11 Kilacce ocyliecTBIII€TCs Yepe3 UCIOJIb30BAaHUE Kak
OOILIMX €CTECTBEHHO-HAYYHBIX MOHATH, TAK U IOHATUM, SIBISIOLIUXCS CUCTEMHBIMU
JUTSL OTJEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEHHO-HAyYHbIE€ MOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKoH,
TEOpHs, aHaJU3, CHUHTE3, Kilaccuukauus, TMNePUOJAUYHOCTh, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJIETTUPOBAHNE, U3MEPEHHE, SBICHHE.

®duzrka: MaTepusi, SHEPrusi, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOI, PaAMOAKTUBHOCTh, MOJIEKYJIA, JHEPIreTUYECKUI YPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHME BEIleCTBA, (PM3MUECKUE BEJIIMYUHBI U €IUHULIBI UX
U3MEPEHHUsI, CKOPOCTb.

buonorus: kneTka, oOpraHu3M, JKocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTbI, BATAMHHBI, OOMEH BEILIECTB B OpPraHU3ME.

['eorpadusi: MuHEpasibl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIMAEMbIE, TOIUIMBO,
pecypchl.

TexHOonorus: XUMUYeCcKass MPOMBIIUIEHHOCTb, METAJLUTyprusi, MpOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPHUANIOB, CEIbCKOXO3SIMCTBEHHOE NPOU3BOJCTBO, IMHILEBAs
IPOMBIIIIEHHOCTh,  (hapMalleBTHUeCKass  IPOMBIIUIEHHOCTb,  IPOU3BOACTBO
KOCMETHYECKHX IPENapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHUAIIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOEHHS
OOy4YaloIIMMHUCSL TPOrpaMM CpEAHEro oO0mero o0pa3oBaHUsl (JUYHOCTHBIM,
METalpeMETHBIM U NpeAMETHbIM). HaydHo-MeToaudeckoil OCHOBOHM s
pa3paboTKu TJIAaHUPYEMbIX PE3yJbTAaTOB OCBOEHHUS MPOTPaMM CPEIHEro OOIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHMU C CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MpeaMeTra «XuMHUsS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHUE 00YUYAIOITUMHUCS POCCUMCKON TPaKIaHCKON UJEHTUYHOCTHU —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIbHOCTHA ¥ CAMOONPEIETICHUIO; HATUYNE

MOTHBAIUU K O0Yy4YECHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHHUM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX IICHHOCTEW W HWCTOPUUYECKHX Tpaauliuii 0a30BOW HAyKW XUMUWU;
FOTOBHOCTh M CIHOCOOHOCTh OOYYarIIMXCS PYKOBOJCTBOBAaTHCS B  CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, NPUCYIIUMHU LEJIOCTHOM
CUCTEME XHMMHUYECKOTO O0pa30oBaHUs; HaJWMYHe IMPABOCO3HAHUS DKOJOTUYECKOM
KYJbTYPBI U CTIOCOOHOCTU CTABUTh
eI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pE3yibTaThl OCBOCHMS TpeaMeTa «XUMHUS» JOCTUTAIOTCS B
CIMHCTBE YYEOHOW ¥ BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSMU
U WaeallaMd POCCHUMCKOTO TpakIaHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOPMAaMH U MPaBUJIAMU MTOBEJICHHUS, CTIOCOOCTBYIOIIMMHU MTPOIIECCAaM CaMOTIO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH O0YYAFOIIHXCA.

JInyHOCTHBIE pe3yNabTaThl OCBOCHUS MOpeaMeTa «XHUMHS»  OTpPa)karoT
c(hOpPMUPOBAHHOCTh OMbBITA TMO3HABATEILHON W TMPAKTUYECKOW JACSATEILHOCTH
OOy4YaroIMXcs MO peaan3alii MPUHITHIX B OOMIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS

0CO3HaHUs 00YUYaAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX NIPaB U 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY U IPaBOMOPSAKY; MPEACTABICHHUS O COLMAIbHBIX HOpMaXxX U
MpaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTHU K COBMECTHOW TBOPYECKOM AEATEILHOCTH IIPU CO3AHUU YUEOHBIX
MIPOCKTOB, PEIICHUH YI€OHBIX U TTO3HABATEIHHBIX 33124, BHIMOJTHCHIUN XUMUYECKUX



HKCIEPUMEHTOB; CIIOCOOHOCTH IOHUMaThb U IPUHUMATh MOTHUBBI, HaMEpPEHU,
JIOTUKY U
apTyMEHTHI JPYTUX TPU aHATHN3€ PA3INIHBIX BUIOB YUSOHOH NESTETLHOCTH; 2)

NATPHOTHYECKOT0 BOCIIMTAHMS:

LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAay4HOMY HACIIEIUIO
OTEYECTBEHHOM XMMUU; YBAKEHHUS K IPOLECCY TBOPYECTBA B OOJIACTH TEOPUU U
PaKTUYECKOI0 TPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh
pe3ynapTaT  JUIMTENbHBIX HAOMIOAEHWM, KpPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX
IIOMCKOB, IIOCTOSTHHOT'O TPYy/a YYEHBIX U MPAKTHKOB; MHTEPECA U ITO3HABATEIBHBIX
MOTHBOB B IMOJYYEHUU M TOCIEAYIOIIEM aHaju3e WH(OpMaluu O MEepPEIOBBIX
JOCTUKEHUSX COBPEMEHHOM OTEUECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHUBATh CUTYalluH, CBSI3aHHBIE C XUMUYECKUMHU SIBIICHUSMU, U
IIPUHUMATh OCO3HAHHBIE DPEIICHHs, OPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI M LIEHHOCTH; TOTOBHOCTH OLICHUBATH CBOE IOBEJCHUE M IOCTYIIKH CBOUX
TOBAPUILEH C ITO3UIUN HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBHAN
ATUX MOCTYTKOB,;

4) popMHUPOBAHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LIEHHOCTEW 3J0pOoBOro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOT'O OTHOUIEHUS K COOCTBEHHOMY (U3HYECKOMY M
MICUXMYECKOMY 3/I0POBbIO; COOJIOJEHUSI TPaBWJI OE30MacHOTO OOpalieHust ¢
BEILECTBAMH B OBITY,

MOBCEHEBHOMN XU3HU U B TPYIOBOM J€ATEIbHOCTH; TOHUMAHUS LIEHHOCTHU MPaBUJII

WHIUBUYAIBHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 MOBEACHUS B CUTYAIUSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJACH;

OCO3HAHMS TOCIEACTBUN U HENPUITHUS BPEIHBIX MPUBBIYEK (YyHOTpEOICHHUS
aJIKOTOJIsl, HAPKOTUKOB, KYypEHUs);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEI0BATEIbCKOM
NESATEeTbHOCTH, OOIIECTBEHHO TIOJIG3HOW, TBOPYECKOWM W APYrHMX BHAAX
NesATEIbHOCTH;

YCTaHOBKH HAa aKTUBHOE Y4AaCTHE B PELIEHUH TPAKTUYECKUX 3a4a4 COLUATIBbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIAacca, MIKOJIbI);

MHTEpeca K MPAKTHIECKOMY M3YUYEHHIO PO eccuil pa3TuyHOro poja, B TOM
YKCJIE Ha OCHOBE IIPUMEHEHMS NIPEIMETHBIX 3HAaHUM 110 XUMHUH; YBAXKEHUS K TPYyAY,
JIOJSM TpyZa U Pe3ysbTaTaM TPYI0BOM IEATEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BbIOOPY MHIUBUAYaJbHOW TpaeKkTopuu oOpa3oBaHus, Oyaymieid mnpodeccun u



peanu3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB,
CIIOCOOHOCTEW K XMMHH, UHTEPECOB M MOTPEOHOCTEH 0011eCTBa;
6) IKOJIOTUYECKOT0 BOCIHMTAHUA: DHKOJOTHMYECKU I€JIECO00Pa3HOTro
OTHOUIEHHUS K MPUPOJIE, KAK UCTOUYHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMiie; TOHUMaHUSI II100aIbHOTO XapaKTepa
AKOJIOTHYECKUX TTPOOIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHOM CPEbI;
OCO3HaHMSI HEOOXOAMMOCTH HCIOJIb30BAHUS  JTOCTHXKECHUI XUMUU
TUTSt
pEILICHUsT BOIPOCOB PALIMOHAIBLHOTO MPUPOJIONIOIb30BAHMS;, AKTUBHOTO HEMPUSATHS
JNEUCTBUM, NPUHOCAIIMX BpEd OKPYXAUIEH MNPUPOJHOW CpeAe, YMEHHUs
IIPOTHO3UPOBATH HEeOJIaronpusiTHbIC JKOJIOTUYECKHUE MIOCIICICTBUSA
MPEANPUHUMAECMBIX JCUCTBUA W MNOPEAOTBpalllaTh WX; HAJIWYUAS Pa3BUTOTO
DKOJIOTUYECKOTO MBIIIJICHUS, 3KOJIOTHUYECKOW KYJBTYPBI, OIbITA JEITEIbHOCTU
JKOJIOTUYECKOM  HANPABICHHOCTH, YMEHHS  PYKOBOJICTBOBATHCA HWMHU B
MO3HABATENIbHONW, KOMMYHUKATUBHOW M COIMAJIBHOM MpPaKTUKE, CIOCOOHOCTU U
YMEHHUSI aKTUBHO TIPOTUBOCTOSITH UIEOJIOTHU XeMOhOoOuH;
7) LHEHHOCTH HAYYHOI0 NMO3HAHUSA: c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAyKU U OOIIECTBEHHOW MPAKTUKH; MOHUMAaHUS Crenuduku
XUMUU KaK HayKH, 0OCO3HAHUA € poJu B POPMUPOBAHUY PAIIMOHATEHOTO HAYYHOTO
MBIIIUICHUS, CO3/IaHUU 1IEJIOCTHOTO TPEACTaBICHUS 00 OKPYXKAIOIIEM MHUpPE Kak O
€OMHCTBE NPUPOJABI W YEJOBEKAa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEM U
pemIeHu: MpooIieM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;
yOSKIEHHOCTH B 0CO00H 3HAUMMOCTH XUMHH JJISI COBPEMEHHOM [TUBUITA3AIUH:
B €€ TYMaHUCTUYECKON HANPABJICHHOCTH M BaXXKHOW POJIM B CO3/IaHUU HOBOW 0asbl
MaTepUaIbHOM KYJIbTYPbI, PEIIEHUH TJI00ATBHBIX TPOOJIEM YCTOMUHUBOTO PA3BUTHUS
YEJIOBEUYECTBA — CBIPbEBOM, JHEPreTHYECKOW, MUIIEBOM M IKOJOTMYECKON
0€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, 00ECTIEYEHNU YCIOBUN YCIICIITHOTO TPpyAa U
AKOJIOTUYECKH KOM(OPTHOW KHU3HU KaXKIOTO WiIeHa OOIIECTBa; €CTECTBEHHO-
HAayYHOW I'PAMOTHOCTH: TOHUMAHU CYIIIHOCTA METOAOB IMO3HAHUS, HCIIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanu3a U OOBSCHEHUS SBJICHUN OKPYKAIOIIETO MUpa U MPOUCXOIAIIUX B HEM
W3MECHEHWH, YMEHHUS JejlaTh OOOCHOBAHHBIC 3aKITIOYCHHS HA OCHOBE HAYYHBIX
(GaKkTOB M MMEIOLIMXCS JAHHBIX C IENbI0 TOJYyYEeHHs] JOCTOBEPHBIX BBIBOIOB;
CIIOCOOHOCTH CaAMOCTOSITEIBHO UCTIOIB30BATh XUMUYECKNE 3HAHUS JIJIs1
penieHus npooieM B pealbHbIX )KU3HEHHBIX CUTYAIUSAX; HHTEpeca
K MO3HAHUIO U UCCIEA0BATEIBCKON NESTENBHOCTH;



TOTOBHOCTM M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caMoO0Opa30BaHUI0, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHH [0 XHMHHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMH; HHTEpeca K 0COOCHHOCTSAM TPy/a B
pas3nu4HBIX cepax mpodecCHoHATEHON
JCSITETILHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtamnpenMeTHbIe PEe3yIbTaThl OCBOCHUS yU4eOHOTO TMpeaMeTa «XUMHs Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsI BKIIOYAIOT:

3HAYHUMBIC TSI dhopmupoBaHuUs MUPOBO33PEHUS 00yyaroImmxcs
MEXIMCIUIUTMHAPHBIC (MEXIPEAMETHbIE) OOIIeHAYyUYHbIC MOHITHS, OTpa)kalollue
IETOCTHOCTh HAay4YHOM KapTUHBI MHpa U CHeHU(PUKYy METOJ0B IO3HAHUA,
UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBJIICHUE,
MPOIIECC, CUCTEMA, HayYHbIN (akT, IPHUHITKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HUCCIeq0BaHue, HaOJIOJACHUE, HU3MEPEHUE, HKCIEPUMEHT U JpYyTrue);
YHUBEpCAJIbHBIC y4YeOHBIC JEUCTBUA (ITO3HABaTElIbHBIC, KOMMYHHMKATHBHBIC,
peryJsaTUBHBIE), 0OecreunBaromiye GopMupoBanre GyHKIIMOHATIBHON IPaAaMOTHOCTH
1 COITMAJIbHOM KOMIICTECHIIUHA 00YYarOITUXCS;

CITOCOOHOCTh 00yJaroIMXCcs HCII0JIb30BaTh OCBOCHHBIE
MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHbIC yUeOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MertanpenMeTHble pe3yJbTaThl OTPAXalT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMHU.

OBJjaieHne YHHBEPCATbHBIMH YUeOHBIMH MO3HABATEILHBIMU
AEUCTBUSIMM:

1) 6a30BbIe JTOrMYecKUe eiiCTBHUSA:

CaMOCTOSITETLHO  (opMyupoBaTh M aKTyaJIM3UpOBaTh  IpoOJeMy,
BCECTOPOHHE €€ paccMaTpuBaTh;, OMNPENCHATh IEIu JCATEeIbHOCTH, 3ajaBas
rapaMeTphl ¥ KpUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTh PE3yJIbTaThl AEATEIBHOCTH C MOCTABJICHHBIMU LEISIMU;
WCIIOJIb30BaTh MPU OCBOCHUH 3HAHUN TPUEMBI JIOTHYECKOTO MBIIIIICHUS — BBIICIISATh
XapaKTepHbIC MMPU3HAKU MOHITUN U yCTaHABIUBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh
COOTBETCTBYIOIIHME TOHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX ()aKTOB U SIBJICHU;

BBIOMpaTh OCHOBaHUS U KPUTEPUU MJIs KiaccupUKalMd BEHIECTB U
XUMHUUYECKUX PpEaklMil; yCTaHABIMBAaTh MPUYMHHO-CJIEIACTBEHHBIE CBSI3U MEKITY
M3y4yaeMbIMU



SIBIICHUSIMU; CTPOHTH JIOTHUECKHUE PACcCYXICHUs (MHIyKTUBHBIC, ICTyKTUBHBIC, TIO
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH M MPOTHBOPEUYHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (OPMYJIHPOBATh BHIBOABI M 3aKIIOUCHUS, MPUMEHSATH B TIPOIIECCe
MO3HAHMS, WCIOJIB3yeMble B XHMHH CHMBOJUYECKHE (3HAKOBBIC) MOJICIIH,
peo0pa3oBbIBaTh MOJICTBHBIC TPEACTABICHUS — XWMHUYCCKHH 3HAK (CHMBOJI)
AJIEMEHTa, XUMHUIecKas (hopmysia, ypaBHEHHE XUMUYECKON PEAKIINH — IIPH PEIICHUN
y4eOHBIX TMO3HABATENBHBIX M TMPAKTHUYECKUX 3a/ad, NPUMEHATh Ha3BaHHBIC
MOJICIIbHBIE TIPEICTABIICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3YYaeMBIX
BCIIECTB U XUMHUYECCKUX PEAKIIHH.

2) 0a3oBble Hcc/IeA0BaATe/IbLCKUE JAelicTBUSA: BIaJeTh OCHOBAMU

METOJ/IOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUECKUX

peaknmii; (GOpPMYIMPOBATh IIEMM MW 3aJadd  HCCIEAOBAHUS, WCIIOIH30BATH
MOCTABJICHHBIC W CaMOCTOSATEIBHO COHOPMYIHPOBAHHBIE BOMPOCHI B KAa4eCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JUIsI (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE
MIPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI; BIaJCTh HABBIKAMHU CaMOCTOSITEIIEHOTO
IUTAHUPOBAHUST M TMPOBEJCHUSI YUCHHUUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATH
yMeHUsl HaOI0/IaTh 32 XOJOM IPOIEcca, CaAMOCTOSITENIBHO MPOTHO3UPOBAThH €ro
pe3ynbTar, GOpMyIUPOBaTh 0OOOIICHHS U BBIBOIBI OTHOCUTEIIBHO TOCTOBEPHOCTH
pPE3yNbTATOB HCCIENOBAHUSA, COCTaBJISATh OOOCHOBAHHBIN OTUET O TPOJEIAHHOU
paboTe; MpUOOpETaTh OMNbBIT YYEHUUECKOW HCCIIEIOBATEIbCKOM UM MPOEKTHOU
JEATEILHOCTH, MPOSIBIISATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEILHOMY ITOUCKY
METOJIOB PEIICHUS TMPAKTUYECKUX 3aJlad, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
MO3HAHUS.

3) padora ¢ uHpopmMamueil: OPUEHTUPOBATHCS B PA3IMYHBIX
WUCTOYHHUKAX HWHpoOpManuu (HAyIHOIOMYJISIpHAs JUTEpaTypa XHMHUYECKOTO
coJlep KaHMs, CIPaBOYHBIC MOCOOMs, pecypchl MHTEpHeTa), aHaIU3HpOBAThH
uHOpPMAITUIO PA3IUYHBIX BUAOB W (OpM TpeACTaBICHHS, KPUTHUCCKU
OIICHUBATh €€ JTOCTOBEPHOCTh U HEITPOTUBOPEUNUBOCTH;
dbopMyIMpOBaTh 3aNPOCHl M MPUMEHSTH PA3IMYHBIE METOJbI MPU TOWCKE U

orbope wuH(pOpPMAIMK, HEOOXOAMMOW IS BBITTOJHCHHWS YYEeOHBIX  3aaa4
OTPENCNEHHOTO THITA, MPUOOPETATh OMBIT HCIOJIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX

TEXHOJIOTMA ¥ PA3JIMYHBIX TIOMCKOBBIX CHCTEM; CaMOCTOSATEIBHO BHIOMPATH

ONTUMATBHYIO (HOPMY TPEICTABICHUS

uHpopmaruu (cxembl, rpadukd, aUarpaMmbl, TaOJUIBI, PUCYHKH U JIPyTHE);
WCIIOJIb30BaTh HAYYHBIA S3BIK B KAYECTBE CPEJCTBA MPU pabOTe C XUMUYECKOMN
uHpopMaren: TPUMEHSITh MEXIpeAMeTHbIEe ((PU3MUYECKUEe W MaTeMaTHYECKHE)



3HaKd W CHUMBOJIBI, (DOPMYJIbI, a0OpeBHATYphl, HOMEHKIIATYpPY; HCIIOJIB30BaTh M
peo0pa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA
HATJISIAHOCTH.

OBJajieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JI€CTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMbI B XOJ€ JAHAJIOTa W/WIN
JTUCKYCCUH,  BBICKA3bIBaTh  HWJEH, (QOPMYJIHpPOBATH CBOM  NPEIJIOKEHUS
OTHOCHTEJIHHO BBITIOJIHCHHS MPEIOKEHHON 3a7auM; BBICTYIATh C MpE3CHTAITUEH
PE3yNbTaTOB MO3HABATEIHHOW NEATEILHOCTH, TOJYUYCHHBIX CAMOCTOSTEIBHO WIIN
COBMECTHO CO CBEPCTHMKAMHM IIPH BBIMIOJHEHUH XMMHYECKOTO HKCIICPUMEHTA,
MPAKTUYECKONH pabOThI 1O WCCJICAOBAHWIO CBOWCTB HW3Y4YaeMBIX BEIIECTB,
peanuzanuyd y4eOHOro MmpoekTa W (OpMYJIHUPOBATH BBIBOJBI IO pe3yJbTaTam
MPOBEAEHHBIX UCCIEAOBAHUN ITyTEM COTJIAaCOBAaHMSI TIO3UIIMK B X0J1€ OOCYKICHUS U
oOMeHa MHEHMSIMU.

OBaanenue YHUBEpPCATbHBIMH peryasiTUBHbIMHU JAelicTBUSIMM:
CaMOCTOSATENFHO IUIAHUPOBATh MW OCYIIECTBIISATH CBOIO  IMO3HABATEIHHYIO
JeATEIIbHOCTh, OmNpenenss e€ Ield M 3aJayd, KOHTPOJIUPOBaTh M IO MeEpe
HEOOXOJMMOCTH KOPPEKTUPOBATh IIpEUIaraéMblii  aJICOPUTM  JICMCTBUM TpHU
BBITIOJTHEHUU Y4YE€OHBIX M HUCCIEIOBATEIbCKUX 3a7ad, BbIOMpaTh HauboJiee
b deKTUBHBIN €roco0 WX pemeHus C y4€TOM TMOJTY4YEHHUS HOBBIX 3HAHUM O
BCIIECTBAX M XUMHYECKUX PEAKIMsIX; OCYIIECTBIATh CAMOKOHTPOJIb CBOEH
JIeSITEIbHOCTH HAa OCHOBE CaMOaHaJIn3a
1 CaMOOILIEHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpenMeTHble pe3yibTaThl OCBOEHUS Kypca «OpraHuueckas XUMUSD)
OTPaXKaroT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUH O XHMHYECKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMUH B [IO3HAHUU SIBIICHUW ITPUPOIBI,
B (OpPMUPOBAHUM MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €€ (DPYHKIIMOHAJIBHOU
I'PaMOTHOCTH, HEOOXOIMMOM JUIsl PEIICHUs MPAKTHYECKUX 337a4 M AIKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3JIOPOBBIO M MPUPOJHON cpejie; BajecHue
CHUCTEMON XMMUUYECKUX 3HAHUM, KOTOpAsi BKJIIFOYAET: OCHOBOIMOJIATAOIINE MOHATUSA
(XMMHYECKHI JJIEMEHT, aToOM, OJJICKTPOHHAas O00JI0YKa aroMma, MOJIeKYJa,
BAJICHTHOCTb, 3JEKTPOOTPUIIATEIBHOCTh, XHUMHUYECKas CBS3b, CTPYKTypHasd
dopmyna (pa3BépHyTass U COKpaml€éHHas), MOJIb, MOJISIpHAas Macca, MOJISPHBIN
00bEM, YIIEpOaHBIA CKeNeT, (PyHKIMOHAJIbHAs TpyIna, pajuKkal, H30Mepus,



WU30MEpBl, TOMOJIOTMYECKHM psil, TOMOJIOTH, YIJIEBOLOPOABI, KHCIOPOJA U
a30TCOJEpKAIUE COCIMHEHHs, MOHOMEp, IIOJMMEpP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHMS); TEOPUM M 3aKOHBI (TEOpUs CTPOEHUs
oprannyeckux BemecTB A. M. ByTiiepoBa, 3aKOH COXpaHEHHs MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XHMHWH; MHUPOBO33PEHYECKHE 3HAHUS,
JeXalllue B OCHOBE IMOHMMAaHHS MNPUYUHHOCTH M CUCTEMHOCTH XHWMHYECKHX
SBJICHUH, (PAKTOJIOTUYECKUE CBEIACHMS O CBOMCTBaX, COCTaBE, IOJYYEHUU U
0e30MacHOM HCIIOJIb30BAaHUHM BAKHEWIIMX OPraHMYECKHX BELIECTB B OBITY M
IPAKTUYECKON JAESITEIbHOCTH YEJIOBEKa; C(POPMHUPOBAHHOCTH YMEHHMU BBISBISATH
XapaKTEpHbIC IPU3HAKK MMOHATHH, YCTAHABIMBATh UX B3aWMOCBS3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIME IOHATHUS NPU ONMMCAHWU COCTaBa, CTPOCHHSI U NPEBPALICHUMN
OPraHUYECKUX  COCAUHEHMH; CPOPMHUPOBAHHOCTb YMEHHH  HCHOJIb30BaTh
XUMHUYECKYI0 CUMBOJMKY JJIi COCTABJIEHHS MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaléHHON) (OpMyT OpraHMYECKUX BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEaKIUil, U3roTaBINBaTh MOJEIN MOJIEKYJ OPraHUYECKUX BELIECTB
Il WUIIOCTPAIMM  MX  XMMHMYECKOTO M IPOCTPAHCTBEHHOTO  CTPOCHUS;
C()OPMUPOBAHHOCTb YMEHHUW YCTaHaBIMBAaThb IPUHAUIEKHOCTh H3YyUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HX COCTaBy M CTPOCHUIO K OIPENCIEHHOMY
KJIacCy/Tpynne CcoeauHEeHUuN (YrJIeBOJOPOJbl, KHCIOPOJ U a30TCOAEpKallue
COCJIMHEHHS, BBICOKOMOJIEKYJIIDHBIE COEIWHEHUs), JaBaTh WM Ha3BaHUA 110
cuctematudyeckoil Homenkiarype (IUPAC), a Takke npuUBOIUTH TpPUBHAJIbHbBIE
HA3BaHUSl OTAENIbHBIX OPraHWYECKUX BEIIECTB (ITHIICH, MNPONUJIEH, AaleTHJICH,
ATWJICHTJIMKOJb, TJIMLUEPHUH, (eHous, (opMaibAerui, aueTalbIerujl, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, OJIEMHOBAsI KMCIIOTA, CTEAPUHOBAST KUCIIOTA, TII0K034,
bpyKTO3a, Kpaxmall, HeJUTI0I03a, IIHIHH); COPMUPOBAHHOCTH YMEHHUSI ONIPEACIIATh
BU/JIbI XUMHUYECKON CBS3U B OPTaHUYECKUX COCTMHEHUAX (OJJMHAPHBIC U KPATHBIC);



chOpMHPOBAHHOCTh

YMEHHUSI TPUMEHSATH TIOJIOKEHUSI TEOPUH CTPOCHHS
opranndeckux BemiectB A. M. bytnepoBa 111 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT KX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAacChl BEUIECTB;
c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3UUECKHUE U
XUMUYECKAE CBOMCTBA THUIIMYHBIX MPEACTAaBUTENEH  Pa3IMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, IPOMUJICH, alleTuieH, OyTraaueH-1,3,
MeTu0yTaaueH-1,3, 6eH3011, METaHOJ, TAHOJ, STUIICHTIIMKOIb, TIULEPUH, HEHOI,
aleTaNbIeTU, MypaBbUHAsL U YKCYCHAsl KUCJIOTHI, MNIFOK03a, Kpaxmall, [eJlI003a,
AMUHOYKCYCHasl KHMCJIOTA), WJUIFOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXAY HUMHU
YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUl C HCIOJIb30BAHUEM
CTPYKTYPHBIX (HOpMyJ; CHOPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BATh MCTOUHUKHU
YIJIE€BOJOPOAHOTO ChIpbsi (HEe(Th, MNPUPOAHBIA Tra3, Yrojb), CHOCOOBI MX
nepepabOTKM M TMPAKTHUYECKOE IMPUMEHEHHE MPOAYKTOB  IEpepadOTKH;
c(OpMHPOBAHHOCTh YMEHUI TPOBOIUTH BBIUUCIECHUS IO XUMUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJAYKTA PEaKLUHU IO
U3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OJHOTO M3 HMCXOAHBIX BELIECTB WJIHU
MIPOJYKTOB Peakiun); chopMUpOBaHHOCTh YMEHUI BJIaJIETh CUCTEMON 3HAHHM 00
OCHOBHBIX METOJIaX HAyYHOI'O MO3HAHMS, UCIOJIb3yEMbIX B XUMUU MPU U3YUEHUU
BEIIECTB U XUMHUYECKUX SBJICHUN (HAOMIOJIEHHWE, HU3MEpEHUEe, HKCIEPUMEHT,
MOJIEJIMPOBAHMUE), MUCIOJB30BAaTh CUCTEMHbIE XMMHMUYECKUE 3HAHUSA JUISI MPUHATHUS
pEICHU B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX C BEIIECTBAMHU M HX
IpPUMEHEHHEM; CPOPMHUPOBAHHOCTh YMEHHUH COOJIIOJaTh IMpaBWiia MOJb30BaHUS
XUMHUYECKOM TOCYyA0M M J1abopaTOpHBIM OOOpYAOBAaHHEM, a TaKXKe IpaBuiIa
oOpalieHusi ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUMSIMHU MO BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB; CPOPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH U
BBITIOJIHATh XUMUYECKUN SKCIIEPUMEHT (ITPEBPAILICHUS] OPraHUYECKUX BEILIECTB MPU
HarpeBaHuM, MOJTyYEHUE STUIICHA U U3yUYEHHE €r0 CBOMCTB, KAUECTBEHHbIE PEAKIIUU
OpPraHUYECKUX BEIIECTB, JeHATypalus OEJIKOB MMPU HArpeBaHUM, LIBETHBIE PEAKIUH
O€JIKOB) B COOTBETCTBUU C MpaBUJIaMU TEXHUKU O€30MAaCHOCTH MpU OOpaIIEHUH C
BEUIECTBAMH M JAOOPAaTOPHBIM O0OpYIOBAaHUEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO SKCIIEpUMEHTa B (OpMe 3alucu ypaBHEHHUH COOTBETCTBYIOLIMX
peakuuii ©  (GOpMyIUpOBaTh BBIBOJBI HAa OCHOBE JTHUX PE3YJIbTATOB;
C(OPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKH  AHAIM3HPOBATh  XMMHUYECKYIO
uH(popMaIUIO, TMOJIYy4aeMyK U3 Ppa3HbIX MCTOYHUKOB (CpeACTBA MacCOBOM

uHbopMaliuu, IHTepHET u ApyTux);
yMEHUM  coOJojgaTh  MpaBHIIa AKOJIOTHYECKHU



chOpMHPOBAHHOCTh

[EJIeCO00Pa3HOTO TOBEACHUA B OBITY W TPYIOBOM JESATEIBHOCTH B IIENIAX
COXPAaHEHHSI CBOETO 3J0pPOBbSI U OKPYXAIOIIEH MPUPOIHOW Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JCHCTBUSI HA KUBBIC OPTraHU3Mbl OMPEACIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMAas cMbich mokazatens [IJIK, mosicHATh Ha mpumepax CrocoObl
YMEHBIICHUS W TPEIOTBPAICHUS WX BPEOHOTO BO3ACHCTBHUS HA OpPraHU3M
YyeJoBeKa; A OOYy4YalolIMXCsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI:
yMEHUE MPUMEHATH 3HAHUA 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEUIECTB
U XUMUYECKUX SIBJICHUU; JUISl CJIETBIX M CIA0OBUASIIMX OOYYaIOIIUXCS: YMEHUE
HCIIOJIB30BaTh pelibepHO-TOUCUHYIO cucTeMy obo3HaueHuid JI. bpaiinsa nis 3anucu
XUMUYECKUX (HOPMYII.

11 KVIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHUSI Kypca «OOIas W HeopraHuyeckas
XUMUS OTPaKaroT:
c(hOpPMUPOBAHHOCTh  MPEJACTABICHUN: O XUMHUUYECKON COCTaBISIONICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUHU B TTIO3HAHUU SIBJICHUM TTPUPOIBI,
B (OpPMHUPOBAHWM MBIIUICHUS W KYyJbTYpPhl JIMYHOCTH, €€ (PYHKIIMOHAIBHON
IPAaMOTHOCTH, HEOOXOJIUMOM JIJIsi PEIICHUs] TPAKTUYECKUX 3a7a4 U AKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO M MPHUPOIHON Cpelie; BIaJCHHE
CUCTEMOW XUMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOMOJIATAIOIINE TTOHATHUS
(XMMUYECKH 3JIEMEHT, aTOM, U30TOIl, S-, P-, dJIEKTPOHHBIE OPOUTAIIM ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIDHBIM OO0BEM, BaJECHTHOCTH, SJIEKTPOOTPHUIATEIHHOCTD,
CTEMEeHb OKHCIICHUS, XUMUYECKasl CBSI3b (KOBaJIEHTHAsl, MOHHAs, METAJJINYeCcKasl,
BOJIOPOJIHAS ), KPUCTAIMYECKasl PENIETKA, TUIIBl XUMUYECKUX pPEeaKIuid, pacTBoOp,
ANEKTPOJIUTHI, HEANEKTPOJIUTHI, SJICKTPOJUTHUECKAS AUCCOIUALINS, OKHUCIIUTEIb,
BOCCTAHOBHUTEb, CKOPOCTh XHUMHYECKON peakIuy, XHMHYECKOE pPaBHOBECHE);
TEOPUU U 3aKOHBI (TEOPHUS DIICKTPOJUTHUECKON TUCCOLMALNM, TNEPUOANUYECKUN
3akoH /. 1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpeBpallleHus] JHEPTUM TPU  XUMHUYECKHUX  peaKlMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHM, MUPOBO33PEHUYECKHE 3HAHUS, JICKAIIHE B OCHOBE
MOHMMAHUS  TMPUYMHHOCTH W CHUCTEMHOCTH  XUMHYECKUX  SIBJICHHM,
(dakToJOorMyecKue CBEACHUS O CBOMCTBAX, COCTaBe, MOJYYEHUH U O€30MacHOM
MCIIOJb30BaHUN BAKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY UM MPAKTUYECKOU
JIESITETbHOCTH YEJIOBEKA,;
YMEHHI BBISBIIATh XapAKTEPHBIEC IPU3HAKU TTOHATUH,



chOpMHPOBAHHOCTh
YCTaHABJIMBAaTh MX B3aWMOCBSI3b, UCIOJIL30BATh COOTBETCTBYIOIIUE MOHSATUS HpPU
OMMCAaHWU HEOPTaHWYECKUX BEIIECTB M MX IpEeBpalleHU; CPOPMHUPOBAHHOCTH
YMEHUN UCIOJIB30BaTh XHUMHUYECKYI0 CHMBOJHUKY JJIS COCTaBlieHUs (hopmyi
BEILIECTB U YPaBHCHUI XUMHUYECKUX PEAKIHM, CUCTEMAaTHUUYECKYyI0O HOMEHKIATYpPY
(IUPAC) wu TtpuBHMaidbHblE Ha3BaHUS OTJEIBHBIX HEOPTraHUYECKUX BEIIECTB
(yrapHsblil ras, yrjieKdclbld Tra3, aMMHaK, Tami€Has U3BECTh, HEerami¢Hasi Uu3BeCTb,
NUThEBas COJla, MUPUT M JpPyrue); cHOPMUPOBAHHOCTH YMEHHUU OIpeaesiTh
BAJICHTHOCTh M CTENEHb OKHUCICHHUS XUMHUYECKHX JJIEMEHTOB B COCIUHEHUSIX
pPa3IMYHOTO  COCTaBa, BHUJ XUMHUYECKOW CBsI3M  (KOBaJEHTHasl, WOHHAas,
METAJJIMYECKasi, BOJOPOJHAsA) B COCAMHEHUAX, TUIl KPUCTAJUIMYECKON PEMIETKU
KOHKPETHOTO BellecTBa (aTOMHas, MOJICKYJsIpHasi, HOHHAs, MeTaJUIM4ecKasi),
XapakTep Cpeabl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh MPUHAJICKHOCTh
HEOPTaHUYECKUX BEIIECTB IO HMX COCTaBYy K OMNPEACIEHHOMY KiaccCy/TpyIre
COEJIMHEHUN (TMPOCThIC BEIIECTBA — METAJII M HEMETAJUJIbl, OKCHJIbI, OCHOBaHUS,
KHCIIOTBL, aM(OTEpHbIE THAPOKCUIBI, COJH); CHOPMUPOBAHHOCTh YMEHUUI
packpbiBaTh CMbICH  nepuoaudeckoro 3akoHa JI. WM. MengeneeBa wu
JIEMOHCTPUPOBATH ero CUCTEMaTU3HPYIOIIYIO, O0OBSACHUTEIILHYIO u
MPOTHOCTUYECKYIO (YHKIMU; CHOPMUPOBAHHOCTh YMEHHUM XapaKTepu30BaTh
AIEKTPOHHOE CTPOEHUE AaTOMOB XHMHUYECKMX JJIEMEHTOB 1—4 mepuoaos
[Teproanyueckoit cucteMbl xXuMuueckux 3ineMeHToB . . MenaeneeBa, ucnonb3ys
MOHATHUS «S-, P-, dIJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHIY, OOBSICHATD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U UX COCIMHEHUH MO
nepuosiam u rpynnam [leppoanyeckoit cuctembl XUMHAYECKUX di1eMeHTOB J1. 1.
MenpeneeBa; copMUPOBAaHHOCTh YMEHHUI XapaKTEpHU30BaTh (OMHUCHIBAThH) 00IIHE
XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
NOATBEPKAaTh CYIIECTBOBAHUE T'€HETUYECKOW CBS3M MEX]Yy HEOPraHWYeCKUMU
BEIIIECTBAMU C IMOMOIIBIO YPAaBHEHUII COOTBETCTBYIOIIUX XUMHYECKUX PEAKIUN;
c(hOpMUPOBAHHOCTh YMEHHUSI KJIaCCU(MUIIMPOBATh XUMUUYECKUE PEaKIUu 10
pa3JIMYHBIM TPU3HAKAM (YUCIYy M COCTaBy PEArupylollUX BEIIECTB, TEIJIOBOMY
abdexTy peaknuu, U3MEHEHHIO CTETICHEH OKHCIICHUS JJIEMEHTOB, 0OpaTUMOCTH
peakiuy, Y4YacTUIO KaTajiu3aTopa); C(hHOPMHUPOBAHHOCTh YMEHHUM COCTaBIISITh
YpPaBHEHUSI PEAKIUN Pa3JIUYHBIX THUIIOB, IOJHBIE W COKpAIIEHHBIE YpaBHEHUS
peakIuii FOHHOTO0 OOMEHA, YYUTHIBAsL YCIOBUS, IIPH KOTOPBIX ATH PEAKIIMHU UAYT J0
KOHIIQ;

YMEHUH TPOBOAUTH PEAKIUM, IOATBEPKAAIOIINE



chOpMHPOBAHHOCTh

KAUECTBEHHBI COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPACIO3HABATh
OTBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PacTBOpax HEOPraHMUECKHUX
BEILECTB; c(hOpMUPOBAHHOCTH yMEHUI pacKpbIBaTh CYILHOCTh
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX ~ pPEAaKIUH  IMOCPEACTBOM  COCTAaBJIECHUS
3JIEKTPOHHOTO OajlaHca 3THUX peakUuid; cHOpMHUPOBAHHOCTb YMEHMH OOBACHATH
3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMH OT PA3IMYHBIX (PAKTOPOB; XapaKTep
CMEILIEHUSI XUMUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpuniun  Jle Illatense); cPOPMUPOBAHHOCTH YMEHHMH  XapaKTEpU30BaTh
XUMHUYECKHE MPOLIECCHI, JIEKAIINE B OCHOBE IMPOMBIIIIEHHOIO MOJTYYEHUSI CEPHOU
KHUCJIOThI, aMMHaKa, a Takke CQOPMHUPOBAHHOCTb MPEACTABIECHUN 00 OOImMX
HAyYHbBIX NPHUHIMIAX U HKOJIOTHYECKUX MPOoOJIeMax XMMHUYECKOTO MPOU3BOACTBA;
c(OpPMHPOBAHHOCTh YMEHUI IPOBOJUTH BBIUMCIEHUS C UCIIOIH30BAHUEM TOHITHS
«MaccoBasi Jl0Jid BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B IpHU
XUMHUYECKUX PEAKIUSAX, MAacChl BEIIECTBAa WM O00BbEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BELIECTBA, MAacce MU O0BEMY OJHOIO U3 YYACTBYIOIIMX B pEaKUUu
BELIECTB, TEIJIOBOro 3(@exTa peakiuy Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILECTB, MPEBpAIICHUS U COXpPAHEHUs SHEpPruu; cHOPMHUPOBAHHOCTH YMEHUH
coOMoaTh IMpaBWiia IMOJIb30BAHMSI XUMHUYECKOW TMOCYJoM M J1abopaTOpHBIM
000OpyZOBaHUEM, a TAKXKE IMpaBuja OOpalIeHusl C BELIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMUA 10  BBINOJIHEHUIO  JTAOOPATOPHBIX  XUMHYECKUX  OIBITOB;
c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBHITIOJHATH XUMUUECKUMA SKCIIEPUMEHT
(paznokeHue MEepoKCHIa BOAOPOJA B NMPUCYTCTBUU KaTalu3aTopa, ONPEIEIICHUE
Cpellbl PaCTBOPOB BEIIECTB C MOMOLIBIO YHUBEPCAJIBHOIO MHIAMKATOPA, BIHMSHHUE
pa3inuuHbIX (PAaKTOPOB HA CKOPOCTh XHMMHUYECKOW peakluu, peaklud HOHHOIO
oOMEHa, KaueCTBEHHbIE PEAKIUMU Ha cyib(ar-, KapOoOHAT- U XJIOPUA-AHUOHBI, Ha
KAaTHOH aMMOHHS, PEIIEHNE SKCIEPUMEHTAIBHBIX 3aa4d 1o TemMaM «MeTtamiby 1
«HemeTainpl») B COOTBETCTBUM C TMpaBUJIAMU TEXHUKM O€30MacHOCTH MpHU
oOpalieH ¢ BELIECTBAMHU M JIaDOpAaTOPHBIM OOOPYJOBAaHUEM, MPEACTABIATH
pe3ynapTaThl XMMHUYECKOTO O3KCIepuMeHTa B (opMe 3amucd  ypaBHEHUU
COOTBETCTBYIOIIUX peakuuid U (HOpMyIupoBaTh BBIBOJBI HA OCHOBE 3THUX
pe3ynpTaToB;  COPMUPOBAHHOCTH  YMEHUH  KPUTHUECKU  aHAJIU3UPOBATH
XUMHUYECKYI0 HMH(POpMaIUIO, MOJIy4aeMyl0 U3 pPa3HbIX HCTOYHUKOB (CpeAcTBa
MacCcOBOIl KOMMYyHUKalUuu, IHTEpHET U IpYyTruXx);

YyMEHMM  coOnroAarh  MIpaBUiia  AKOJIOTMYECKU
1EJIeCO00pPa3HOTO0 TMOBEACHUS B OBITY W TPYIOBOM JESATENBHOCTH B IIENIAX
COXpaHEHHUsI CBOEro 3J0POBbS MU OKPYKAKOUIEH NPUPOAHOU CpeIbl, OCO3HABATH
OINaCHOCTh BO3JECMCTBHSI HAa KUBbIE OPTaHU3Mbl ONPEIEIEHHBIX BEIIECTB, TIOHUMAs



chOpMHPOBAHHOCTh
cmbicn mokaszarens [IJIK, mosicHaTh Ha mnpumepax cmocoObl yYMEHBIIEHUS U
IIPENOTBpPAICHUS] HMX BpPEIHOTO BO3ACHCTBUS Ha OpPraHW3M 4YeEJIOBEKa; U
00y4aroluxcs ¢ OrpaHUYCHHBIMU BO3MOXHOCTSMU 37I0POBBS: YMEHUE TPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYIIHBIX METOAAaxX IO3HAHHS BELIECTB U XUMHUYECKUX
SBJICHUM; NI CIENbIX U CIa0OBUAAIIMX OOY4YarOIIMXCS: YMEHHE HCIOJIb30BATh
penbeHO-TOUCUHYIO0 cUcTeMy oOo3HaueHuid JI. bpaiins mis 3amucu XUMHYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

DJIeKTPOHHbIE
o0pa3oBaTejbHbIe pecypchl

(undposbie)

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH

[IpenMeTr opraHu4ecKO XMMUH.

1.1 Teopust CTpOCHUST OPraHUUECKUX 3
coenquHeHuii A. M. Byrieposa
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoabl
[TpenensHbIE YIiIeBOIOPOIBI —
2.1 QJIKAHBI 2
HenpenenbHble yriaeBogopobl:
2.2 QJIKEHBI, aJIKa/IUCHBI, AJIKUHBI 6
2.3 ApoMaTu4ecKue yriieBoa0pOIbl 2
IIpupoHbIE HCTOYHUKH
2.4 YIIJIEBOAOPOAOB M UX mepepadboTka 3
Hroro o pasneny 13

Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeIuHeHust




3.1 Cruptel. @enon 3
Anpneruapl. KapOOHOBBIE KHCIIOTHI.
3.2 C 7
JIO’KHBIC AUPBI

3.3 VYrineBomsl 3
Wroro no pazueny 13
Pa3znen 4. A3oTconepxkamye opraHndecKkue coeuHeH us

4.1 AMHUHBI. AMUHOKHUCIIOTHEL. belkn 3
Hroro o pasneny 3
Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Wroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KITACC

Ne ni/m HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB DJIeKTPOHHbIE
NMPOrpaMMbl (undposbie)
Bcero KonTpoabn IIpakTHyecku | oOpa3oBaTebHbIE
bie padoThI e padboThbl pecypcsl
Paszgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucteMa XUMUYECKUX 3
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHOroo6pasue
1.2 BEILIECTB 4
1.3 XUMUYECKUE peakluu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Mertasmibl 6 1
2.2 Hemeramist 9 1 1
CBs13b HEOPraHUYECKUX U OPTAHMUECKUX
2.3 BEILIECTB 2
Uroro no pazgeny 17




Pa3zgen 3. XuMus u 'KU3HL

3.1 XUMHUSA ¥ KU3Hb 4
Nroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/m Tema ypoka KosaunyecTBo 4acoB JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejbHbIE pecypchl

Bcero

IIpeamer opranndecko XUMHH, €
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust CTpoeHU OPraHUuYECKUX
2 coequHeHuii A. M. BytiepoBa, €€ OCHOBHbIE 1
MIOJIOKEHHUS

[IpencraBnenue o KiaccupuKauu
opraHnyeckux BemiecTB. Homenknatypa

3 (cucremaTuyeckas) U TpPUBHAIILHBIC 1
HAa3BaHMsI OPraHUUECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1

TOMOJIOTUYECKHUU P

Meran u 3TaH — npocTenire
MPECTaBUTENN ATKAHOB

6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1

OTUJeH u IMPOIMUJICH — HpOCTCf/'IHJHe
MNpEACTABUTCIIN AJIKCHOB

[IpakTuyeckas padora Ne 1. «ITomyuenue
STWJIEHA U U3yYEHHUE €T0 CBOMCTB




Ankanuensl. byranuen-1,3 u

9 MetunOyranuen-1,3. [lonyuyenne
CUHTETUUYECKOTO KayuyKa U pEe3UHbI

10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUN  psiA.  ALETWIeH ——
MIPOCTEUIINN NTPEICTAaBUTENDb AIKUHOB
Beluncnenus no ypaBHEHUIO XUMHYECKON

11 peakuuu
Apensr: 6eH3011 1 TOIY0. TOKCHYHOCTh

12 apeHoB
I'enernyeckas CBSI3b YII€BOIOPOAOB,

13 IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOOB:

14 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepaboTKu
[IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTa mo pazaery
«YTII€BOIOPOABD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:

MeTaHOJ 1 3TaHoi. BomopoaHas cBs3b




MHoroaTroMHBIE CIIMPTHBI: STUJIICHTJIMKOJIb U

18 TIIULEPUH
@DeHOII: CTPOCHUE MOJIEKYIIBI, (GPU3NYECKHE U

19 XHUMHUYECKHE CBOWCTBA, TPUMEHEHHE
Anbnrerunsl: GopMalbaeTUA U

20 areTanpaerua. AeToH
OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAs M YKCYCHAsI

22 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi M OJIGMHOBAsI KUCIIOTHI, KaK

23 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX
KHUCIIOT

5 MBpl1a Kak COJIM BBICIIMX KapOOHOBBIX

4 KHCJIOT, UX MOIoIIee IeHCTBHE

CrnoxHble 3(UpbI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. 'MAPOIN3 CIOKHBIX
3¢upoB

26 XKupsr: runponms, npuMeHeHune,
Ouos0ruYecKas pojb )KUPOB
VYTieBoibl: COCTaB, KiIacCU(pUKAIHSI.

27 Baxxaelimmue npecTaBuTENN: TII0KO034,

¢bpykTo3a, caxaposa




Kpaxman u nemnono3a Kak nNpupogHbie

28 MOJINMEPBI 1
KontposbHas paboTta mo pasaery

29 «Kucnopojacoaepxamue opraHnuecKue 1
COEIMHEHUS

30 AMWHBI: METWIAMUH U aHWJINH 1
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE

31 OpraHUYECKUE COCAMHEHUS, UX 1
ounonornyeckoe 3Hauenue. [lentuasl
benku xak npupoaHsie

32 BBICOKOMOJICKYJISIPHBIE COSTMHCHHUS 1
OCHOBHBIE TIOHITUSA XUMUHA

33 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH 1
OCHOBHBIE METOBI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH. 1
[TnacTMacchl, Kaydyku, BOJTOKHA

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero KonTpoa
bHbIE
padoThI

IIpakTnue
cKHe
padoThI

Jara
usyude
HUS

JJIeKTPOHHbIE
uudgposbie
oOpa3oBareJib
Hble pecypchl

XUMHUYECKUH IEMEHT. ATOM. DIIEKTPOHHAs
KOH(HUTypamus aTOMOB

Ilepuonnueckuii 3akoH u [leprnoanyeckas
cHCTEeMa XMMHYEeCKHUX snemMeHToB /. 1.
MeneneeBa, ux CBsI3b C COBPEMEHHOMU
TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB
XUMHYECKHX 3JIEMEHTOB U UX COCIMHEHUH TI0
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumMudeckux anemenToB .. Meneneena B
Pa3BUTHUU HAYKH

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€
BU/JIbI; MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM
cBa3u. Bogoponnas cBsi3b

BaneHTHOCTE. DNEKTPOOTPUIIATETLHOCTb.
Crenens okucienus. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS




[TonsiTe o nucnepcHbIX cucteMax. McTuHHBIE
Y KOJUIOUJHBIE pacTBOPBL. MaccoBas 1015
BEILIECTBA B pACTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COeIMHEHUN. [ eHeTnueckas
CBSA3b HEOPraHWYECKUX BELIECTB, PA3IIMYHbBIX
KJIaCCOB

Knaccugukanus XuMHUeCKuX peakiui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU IPH
XUMHYECKHUX PEAKLMIX

Ckopoctb peakuuu. OOpaTUMble peaKIiHy.
XHMMHUUECKOE PAaBHOBECHE

10

ITpakTuyeckas padora Ne 1. «Bausiaue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON pPEaKIIUN»

11

OnexrponuTnueckas auccouuanus. [lonsarue
0 BoJlopoiHOM Tokasarese (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX M HEOPraHMYECKUX BEIIECTB

12

OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH.
[TonsiTre 06 3eKTpoIN3e paciiiaBoB U
pacTBOpPOB coOJIEr




13

KonTponpHas pabora mo pazueny
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUU»

14

Merautbl, ux nosioxenue B [lepuognueckoit
cHCTEeME XUMHUYECKUX AieMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. OOmMe Gpu3ndecKue CBOWCTBa
METaJIOB

15

CrnnaBel METaIIOB. DJIEKTPOXUMUYECKUH PAJT
HaIlpsHKEHNUH METaJUIOB

16

XHUMHUYECKHE CBOMCTBA BAXKHEHUIIINX METAJIOB
(HaTpuii, KK, KaJIbIIWA, MarHUH,
ATIOMUHUNA) U UX COCTUHEHUN

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COETMHEHUN

18

XuMH4yecKre CBOMCTBA IIMHKA, JKeae3a U UX
COETMHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/a4 110 TEMe
«Mertannsn»"

20

Hewmeramnsl, ux nonoxxenue B [lepuoanyeckon
CUCTEME XUMHUYECKUX 31eMeHTOB /1. .
MeHieneeBa 1 0COOEHHOCTU CTPOEHUS AaTOMOB

21

®u3nYeCKUe CBOMCTBA HEMETAIIIIOB.
AJTOTpOINS HEMETAILIOB (Ha IpUMeEpe
KHCIIOpo/ia, cephl, hocdopa u yrieposa)




XUMHYECKHE CBOMCTBA FAJIOEHOB, CEPhI U UX

22 COCITMHEHUN
XHUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
23 COCTMHEHUN
XUMHUYECKUE CBOMCTBA yIiIepoaa, KPEMHUS U
24 HUX COeIUHEHUN
[IpumeHeHne BaKHEUIINX HEMETAIIOB U UX
25 COCTMHEHUN
O0001IeHrEe ¥ cucTeEMaTU3alus 3HaHUHI 110
26 TeMme «HemeTtamnely. Beruncienus mo
YPaBHEHUSIM XUMUYECKHUX PEAKLUUN U
TEPMOXHUMHUYECKUE PACUETHI
[IpakTnueckas padorta Ne 3. «Pemienue
27 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemeramasr"»
Kontponbnas pabota nmo temaM «MeTayisi» u
28 «HemeTtaminy
29 Heoprannueckue u opraHm4eckue KUCIOTHI.
Heopranuueckuie u opraHnuecKkiue OCHOBaHMSI
AMdoTepHbIE HEOPTAHUYECKUE 1
OpraHuYecKue coeMHeHUs. [ eHeTnueckas
30

CBs3b HCOPraHNYCCKUX U OPTraHUYCCKUX
BCIICCTB




Poib xuMuH B 00€CIIEYEHUH SKOJIOTHYECKOM,

31 JHEPreTHYECKOHN U MUIIEBOW 0€30IaCHOCTH, 1
Pa3BUTUU MEIHUIIHMHBI
[Ipeacrarnenus 06 0OMKUX HAYYHBIX
32 MIPUHIIMITAX TPOMBIIUICHHOTO IMOTYYCHHS 1
BAXKHEMINX BEIECTB
33 UYennoBek B MUPE BEIIECTB U MAaTEPHATIOB 1
34 XHUMHS ¥ 3J0POBbE YEIOBEKa 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAUJIBI VIS YHEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI
CETH

HUHTEPHET
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