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MHNOACHUTEJBHASA 3AIIUCKA

[Iporpamma 1O XUMUM Ha YPOBHE CcpeaHero ooiiero o0pa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
oOpazoBanuu B Poccuiickoit @enepanumy, TpeOOBaHUHN K pe3yIbTaTaM OCBOCHUS
dbenepanpHOi 00pa3oBaTEILHON MPOTrpaMMbl CpPEIHEro OO0IIero oOpa3oBaHUS
(®OIT COO), mnpeacraBneHHbIx B DeaepaibHOM  TOCYJApPCTBEHHOM
oOpazoBarensHOM cTangapre COQO, denepanbHON mHporpaMmon yueOHOro
npeaMmeTa, ¢ yuérom KoHnenuu npenogaBanus yueOHOro nmpeameTa « XuMus»
B oOpa3oBaTeibHBIX opranuzanusx Poccuiickoit Pepepannu, peamu3yromUx
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEeHHH «CTpaTeruu
pa3Butusi Bocriutanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 roma»
(Pacmopsxenue IpaBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJI0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OMPEICTICHUIO
oOmielt crparerun OOydYeHHs, BOCHHUTAHUS U Pa3BUTHS OOyYarOUTUXCS
cpeacTBaMHu ydeOHOro mpeamera «Xumus» maig 10—11 kmaccoB Ha 0Ga3oBOM
YPOBHE COCTaBWJM  KOHIEeNTyaidbHble Tmonoxkenus DdIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJiel, COJEp)KaHUsl, PE3yJbTaTOB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011e00pa3oBaTeIbHON OpraHU3allud, SIBISETCA HEOThEMJIEMON 4YacThiO HX
oOpazoBaHHOCTH. OHO CIYXXHUT 3aBEpIIAIOIIMM JTAlOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX LIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XHMMHYECKOro OOpa3oBaHMs. OTH IIEHHOCTH KacaroTCs
MMO3HAHUS 3aKOHOB TPHUPOABI, (OPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH
KYJbTYphl YEJIOBEKa, a TaKKE JKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIECHHS K
CBOEMY 3JI0pOBBIO M MPUPOJHON cpene. Peannsyercs xumuieckoe oOpazoBaHue
oOydJaromnuxcst Ha ypoBHE CpPEIHET0 00IIero 00pa3oBaHus CpEeACTBAMH YUeOHOTO
npeaMera «XuMHUs», COACP)KAHHE W MOCTPOCHHE KOTOPOTO OINPE/ICICHBI B
NPOrpaMMe 10 XUMHUH € y4€TOM CHELM(UKH HAyKH XUMHH, ¢€ 3HAYCHHS B
MO3HAHUU TPUPOJIBI U B MAaTEPUATBLHOM KU3HU OOIIECTBA, & TAKXKE C YUETOM
Oo0mMX MeNeldl W MPUHIUIOB, XAPAKTEPHU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooiiero oopasoBanus B Poccuiickoit deaepannm.

XuUMUs Kak 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBPEMEHHOW LIMBWIN3AIUH, B CO3IaHUH HOBOI 0a3bl MaTepuaibHOU KyJIbTYpBHI.
OHa BHOCMUT CBOM BKJIaad B (OPMHPOBAHUE PALNUOHAIBHOIO HAYYHOIO
MBIIUIEHHUS, B CO3aHUE LIETOCTHOTO MPEACTABICHHS 00 OKPYKaIOLIEM MUPE KaK
O €IMHCTBE MPUPOJBI U YEIIOBEKAa, KOTOPOE (POPMHUPYETCS B XUMUU HA OCHOBE
MOHUMaHUS BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIEro MHpA, OCO3HAHMS
B3aMMOCBSI3M MEX]ly CTPOEHHEM BEIECTB, UX CBONUCTBAMU U BO3MOXKHBIMHU
00JaCTIMU IPUMEHEHUS.

TecHo B3aMMOIEUCTBYS C IPYTUMH €CTECTBEHHBIMU HAyKaMH, XUMUSI CTaja
HEOTHEMJIEMOM YacCThIO MHUPOBOM KYJIbTYpPbl, HEOOXOJUMBIM YCIOBHEM
YCHEUIHOTO TPY/Ia U )KU3HU KaXI0ro 4ieHa oouiectBa. CoBpeMeHHasi XUMHUSI Kak
HayKa CO3MAaTelIbHas, KaK HayKa BBICOKMX TEXHOJIOTHI HaIllpaBjieHa Ha pelIeHue
IJI00AJIBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHSI YEJIOBEYECTBA — CBHIPbEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH M OXPaHBI 310POBBS.

B cooTtBercTBUM ¢ OOIIMMM LENSIMU M MOPUHIUIIAMH CPEHEr0 OOIIEro
oOpazoBaHusa cojepxxkanue npenmera «Xumus» (10-11 kmaccel, 0a3oBbIit
YPOBEHb M3YUYEHHUSI) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYIbTYPHYIO
MOATOTOBKY  OOydYarolmuxcsi,  HEOOXOAMMYKD MM 1 BBIPAOOTKH



MHPOBO33PEHYECKUX OPUEHTHUPOB, YCIEIIHOIO BKIJIFOYEHHS B KU3Hb COLIMYMA,
MPOJIOJDKEHUS  00pa3oBaHMsl B Pa3NUYHBIX 0O0JacTsIX, HE CBS3aHHBIX
HEMOCPEACTBEHHO C XUMHUEM.

CocrapnsiomiuMu - npeaMeTa «XUMUSD» SBISIIOTCS  0a30Bble KypChl —
«Oprannueckas xumuss» U «OOIIass U HEOPraHUYECKas: XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP)KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKWH:
CUCTEMA 3HAHUH M0 HEOPTaHWYECKON XUMUU (C BKIIOYCHUEM 3HAHUHN U3 O0IIei
XUMUH) U OpraHnyeckor xumuu. @opMuUpoBaHUE JaHHON CUCTEMbI 3HAHUU TTPU
M3YUYEHUU TIpeAMeTa OO0eCleYMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB HA OCHOBE OOIINX TOHSTHI, 3aKOHOB ¥ TEOPUN XUMHH.

CtpykTypa comepkanusi KypcoB — «Oprannueckas xumus» u «OOmas u
HEOpraHWYecKass XUMus» cHOpMUpOBaHA B MPOrpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOTO TIOJAXO0Ja K H3Y4YCHHUIO Y4eOHOro marepuaia W O0OyCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  DPA3BUTHEM 3HAHUW HA  ONPEICIEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYECKOM XUMHM BELIECCTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPTaHUYECKUX
COCOMHEHUN, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKHMX M BJICKTPOHHBIX
MPEACTAaBICHU O CTpoeHuu BemiecTB. CBeneHHS 00 W3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCS B Pa3BUTHU — OT YTIIEBOJOPOIOB /10 CIOKHBIX OMOIOTUYECKHU
AKTUBHBIX COCIWHEHUU. B Kypce OpraHnm4eckol XMMHUU NOJIYYarOT Pa3BUTHE
chopMHUpPOBaHHBIE HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs EPBOHAYAILHBIE
MPEJCTABICHUS] O XUMHUYECKOM CBS3M, KIACCU(DUKAIMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCHMOCTH CBOWCTB BEHIECTB OT HMX CTPOCHUS, O XUMHUYECKOHU
peaKuum.

[Ton HOBBIM yTJIOM 3peHUs B MOpeaMeTe «XUMHsS» 0a30BOro ypOBHS
paccMaTpUBaeTCd W3YYEHHBIH HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
TEOpEeTHUECKH MaTepual U (HaKTOJOTUYECKUE CBEICHHMS O BEIIECTBAX U
XUMUUYecKol peakuuu. Tak, B yacTHOCTH, B Kypce «OO0I111ast 1 Heopranudeckas
XUMUS» O00YYaIomUMCS TPEIOCTABISICTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOTrO 3aKOHA C OOIIETEOPETUUECKUX U METOJ0JIOTMYECKHUX MTO3UITUH,
rIIy0’)kKe TOHATh HMCTOPUYECKOE HM3MEHEHHE (YHKIMA OSTOTO 3aKOHA — OT
00001IaroIeH 10 OOBACHSIONMEH U TPOTHOZUPYIOIICH.

Enunnas cucteMa 3HaHUN O BaXKHEUIIINX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBAX M MPUMEHEHHH, & TAKXKE O XUMUYECKUX PEAKUHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX NpPOTEKaHust naomnonHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJCPKAHUS, UMEIOIMIMMH KYJIbTYPOJIOTUYECKUNA U TPUKIATHON
XapakTep. OJTH 3HAaHWS CIIOCOOCTBYIOT IOHHMAaHHIO B3aHMOCBSI3H XHUMHH C
IPYTUMH HAayKaMH, PACKpBIBAIOT €€ POJIb B MO3HABATEIBHOM U MPAKTUYECKOU
NEATENIbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBAXEHHUS K IMPOIECCY
TBOPYECTBA B 00J1aCTU TEOPUH U MPAKTUUECKUX MPUIOKEHUN XUMUU, TOMOTAIOT
BBIITYCKHUKY OPHEHTUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0JieMax, CBSI3aHHBIX C XMUMUEH, KPUTHYECKU OCMBICIMBATh UHPOPMAIUIO U
NPUMEHATh €€ JUISI TOMOJHEHUS 3HAHWM, PEIICHUS HMHTEIUIEKTYAIbHBIX U
AKCIIEPUMEHTAIIBHBIX ~MCCIEIOBATENBCKUX 3adad. B 1menom coaepxxanue
y4eOHOro mpeamera «XUMHs» JTaHHOTO YPOBHS M3YUEHHS] OPUEHTUPOBAHO Ha
(dhopmupoBaHue y 00yYarOUXCS MUPOBO33PEHUYECKON OCHOBBI ISl IOHUMAaHUS
¢dunocodckux uaeh, TaKUX KaK: MaTepUAIbHOE €JUHCTBO HEOPTaHUYECKOTO U
OpraHUYecKOoro Mupa, OOYyCIOBIEHHOCTh CBOMCTB BEIECTB MX COCTaBOM H
CTPOEHHUEM, ITO3HABAEMOCTh MNPUPOJHBIX SABJICHUM NYyTEM 3SKCIEPUMEHTA U
pEeIIeHUs] TPOTUBOPEYMH MEXAYy HOBBIMA (aKkTaMd H TEOPETUUCCKUMU
MPEANOChUIKAMU, OCO3HAHHUE POJIU XUMHUU B PEIICHUH KOJIOTUYECKUX MPOOIIeM,



a Takke mpolieM cOEpeKeHHs] IHEPTeTUYECKUX PECYPCOB, CBIPbS, CO3IaHMUS
HOBBIX TEXHOJIOTHI U MaTepUaoB.

B nnane pemeHus 3amay  BOCHHMTAaHUS, Pa3BUTUS W COLMAIU3allUU
oOy4Jaronuxcsi MPUHATHIC TMPOTPAMMON IO XHUMHH TMOAXOABl K OMpPEIeIICHUIO
CollepKaHUsI W TIOCTPOEHUS TIpeAMeTa MpeaycMaTpuBaioT (hopmMupoBaHHUe
VHUBEPCAIBHBIX YUYEOHBIX JEUCTBUI, HMEIOMMX 0a30BOE 3HAYCHHUE IS
Pa3TUYHBIX BHUJOB JCSATEIBHOCTU: PEIICHUsS NpoOJieM, TOWCKa, aHalu3a |
00paboTkn  WH(pOpMAIUU, HEOOXOAMMBIX JUISI  MPUOOPETEHHUS  OIBITA
MPAKTUYECKOM M MCCIIEIOBATENBCKON AEATEIBHOCTH, 3aHUMAIOIIECH Ba)KHOE
MECTO B IMO3HAHUU XUMHH.

B mpaktuke mpenojaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK W Ha YPOBHE CpEAHEr0 OOIIero oOpa3oBaHWs, MPHU
ONpENICIICHUHN COAECPKATEIIbHON XapaKTepUCTUKU IIeJIell HU3ydeHHsl MpeIMeTa
HaIpaBJICHUEM TMEPBOCTEIICHHOW 3HAYMMOCTH TPAAUIMOHHO MPHU3HAETCS
dbopMHpOBaHNE OCHOB XHWMHUYECKOW HayKh Kak OOJaCTH COBPEMEHHOTO
€CTECTBO3HAHUSI, MPAKTUYECKON JESTEIbHOCTH 4YEJIOBEKAa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOJIMYECKON TOUKU 3pEHHUS TaKOU
MOAXOJ K OMNPENCICHUI0 MeNeil HW3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
OMpaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHMS IJIaBHBIMU LEISIMUA U3Y4YEHUS IpeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBrIsIFOTCS

e (opMHUPOBAaHHE CHCTEMBbl XHMHYECKHX 3HAHUW KaK BaKHEHIIEH
COCTaBJISIFOIIEH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU
JeXKAT KITFOYEBBIC MTOHATHS, GyHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XUMHUH,
OCBOEHUE S3bIKa HAYKH, YCBOCHHE W MOHUMAHUE CYIIHOCTU JTOCTYITHBIX
00001IeHNI T MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH
UX Pa3BUTUS U CTAHOBJICHHUS;

e (QopmMupoBaHuMe W pa3BUTHE TPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUSI BENIECTB M XHMHUYECKUX PEAKIUM, HEOOXOAUMBIX s
MPUOOPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX
ABJIEHUM, UMEIOIIUX MECTO B MPUPOJIE, B MTPAKTUUECKON U MOBCEIHEBHOU
KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEITEITLHOCTH, CBI3aHHBIX C HAOIOICHUEM
U OOBSICHEHHEM XHWMHYECKOIO SKCIEPUMEHTA, COOJIIOJIEHUEM MpPaBUII
0e30macHOro o0panieHus ¢ BeIeCTBAMH.

Hapsny ¢ atum, conepxarenbHasi XapaKTEpUCTUKA LEIeH U 3a/1a4 U3YYCHUS
npeaMera B OporpaMMe IO XUMHM YTOYHEHAa M CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMU NIPUOPUTETAMU B CHUCTEME CpPEIHEro oOIlero
oOpazoBanus. CeroaHsi B MpenojgaBaHU XUMUHU B OOJIbIIEH CTENEHU OTIAETCS
NPEANOYTCHUE  MPAKTUYECKOM  KOMIIOHEHTE  COJEpXKaHusl  OOydeHwus,
OPUEHTHPOBAaHHOM Ha MOJArOTOBKY BBIIYCKHUKAa 00HI€00pa30BaTeIbHON
OpraHu3alliy, BIJIAJCIOIIEr0 He HA0OpOM 3HaHUM, a (YHKIHOHAJIBHON
IPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSIMU aKTUBHOTO TOJIyYEHHUS 3HAHUM
Y IPUMEHEHUS UX B PEaTbHOM KU3HU JJIsI PELICHUs TPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM mipu u3yyeHUH mpeameTa «XUMUs JOMUHUPYIOIIEe
3HaYeHUE MPUOOPETAIOT TaKKE IEJIN U 3a]1a4uH, KaK:

aganTanus 00y4JaroIMuXcs K yCIOBUSIM TMHAMUYHO PAa3BUBAIOIIETOCS MUPA,
dbopMupoBaHME  UHTEIJIEKTYaJIbHO  Pa3BUTOM  JIMYHOCTHU, TOTOBOM K
caM000pa30BaHuUIo, COTPYIHUYECTBY, CaMOCTOSITEIbHOMY ~ TIPUHSATHIO
IPAMOTHBIX PEIICHUM B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsiX, CBS3aHHBIX C
BEIIIECTBAMU U UX MPUMECHEHUEM,;



dbopMupoBaHue y OOyYaIOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETCHIINI), UMEIOIINX yHUBEPCAIbHOE 3HAYCHHUE Ui Pa3IUYHBIX BUJIOB
TeSTENBHOCTU: PEIICHHsI TPoOIIeM, OUCKa, aHaIu3a U 00paboTku nHpopmaIuy,
HEOOXOJMMBIX JUISI TIPUOOPETEHHs OMbITA JEATEIHLHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B I[IO3HAHWHM XUMHUHU, a TaKXKE [JIs OICHKH C TO3UIUI
HKOJIOTUYECKON O€30MacCHOCTH XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHUX
MPOIIECCOB HAa OPTaHW3M YEJIOBEKA U MPUPOTHYIO CPENY;

pPa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW OO0ydYaroImMXCcs: CIOCOOHOCTH CaMOCTOSITEIbHO TPHOOPETATh
HOBBIC 3HAHUS MO XMMHUHU B COOTBETCTBUU C >XM3HEHHBIMU MOTPEOHOCTSIMH,
HCIIOJIb30BaTh COBPEMEHHBIC WH(MOPMAIIMOHHBIE TEXHOJOTHUHU I TIOWCKAa M
aHanu3a Yy4yeOHOW W HAy4YHO-TIOMYJISIPHOM HMH(POpPMAlUd XHUMHYECKOTO
COJICpP KAHMS;

dbopMupoBaHHEe H pPa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATHBHOIO |
JIOTUYECKOTO MBINIIEHUs, HAOII01aTeTbHOCTH, COOPAHHOCTH, AKKypPaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOJAWMBI, B YACTHOCTH, IPU TUIAHUPOBAHWUU U
MPOBEICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHWE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHUCTHYECKOMN
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJIM B PEIICHUH TI00aTbHBIX MPOOIeM
PaIMOHAIBHOTO TIPUPOIOTIOIB30BAHUS, TIOMIOJIHCHUS YHEPTETUIECKUX PECYPCOB
Y COXPAaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TPUPOJIE U CBOEMY 3J0POBBIO, a TaKKe MPUOOPETEHHUS OIbITa
WCITOJIP30BAHUS TIOJYYCHHBIX 3HAHWH JJISl MPUHSATHAS TPAMOTHBIX PEIICHUN B
CUTYAIHIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHHUSIMHU.

B ydeOHOM muiane cpeaHero oOmiero oOpa3oBaHusi MpPeaMeT «XUMUSD)
0a30BOTO YpOBHSI BXOJWUT B COCTaB mMpeaMeTHON obnactu «EcTtecTBeHHO-
HAyYHBIC TTPEAMETHD.

OO6miee uyncaO 4YacoB, OTBEACHHBIX ISl M3YYCHHS XWMHUH, Ha 0a30BOM
YPOBHE cpeaHero obmiero oopasoBanusi, coctaBisier 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hezpento), B 11 knacce — 34 yaca (1 yac B Hezeno).



COAEPKXAHUE OBYUYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYECKOM XUMHUHU

[IpeameT opraHM4ecKkoil XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B NIOJIyYEHUH HOBBIX BEIIECTB U MaTEpUAJIOB. Teopusi CTPOEHUST OPraHUYECKUX
coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE NOJIOXKEHUS. CTPYyKTypHBIE
(dbopMyIbl Opranudeckux BemiecTs. ['oMmonorus, nzomepus. XumMudeckast CBsI3b B
OpPraHUYECKUX COEIUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBinenne 0  KiIacCUPUKALMKU  OPraHUYECKUX  BELIECTB.
HomeHnkiiaTypa OpraHM4ecKux COeIMHEHNN (CUCTEMaTHYeCKast) U TPUBHAIIbHbBIE
Ha3BaHUS BaKHEUIIUX MPEICTABUTENIEH KIACCOB OPraHMYECKUX BEILIECTB.

DKCIEepUMEHTAIBHBIE METOAbl M3YyYEHHs BELIECTB U WX IPEBPAILCHHIA:
O3HaKOMJIEHHE ¢ oOpa3laMl OpraHMYeCKHX BEIIEeCTB M MaTepuajaMd Ha HX
OCHOBE, MOJICJIUPOBAHME MOJIEKYJ OPraHMYeCKHX BEILIECTB, HAONIOJCHUE U
ONKMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIECHUIO OPTraHUYECKUX
BEILIECTB IIPU HarpeBaHuH (IJIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

YrieBoaopoasl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMU psAx. MeraH u dTaH —
pocCTeillne MPEeACTaBUTENN ANKAaHOB: (DU3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuu 3aMELIEHUsT W TOPEHUs), HAXOXKIACHUE B NPHUPOJAE, IMOIYyYEHUE U
IIPUMEHEHUE.

AJKEHBI: COCTAaB M CTPOEHUE, TOMOJIOTUYECKHUM Psill. DTUJIEH U MPONUIIEH —
NpoCTeiIlne MPEACTaBUTENN AIKEHOB: (DU3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHUSA, TAJOTCHUPOBAHUA, THUIpaTallid, OKHUCIEHUS U
MOJINMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u metminlyraauen-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOICTBA (peakuys noaumepusannu). [lomydeHne CHHTETHYECKOTO
KAay4yyKa U PE3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUH ps.
AneTwsieH — TMNpOCTEMIIMKA NPEACTABUTENb aJKUHOB: COCTAaB, CTPOCHUE,
¢u3nyeckue M XMUMHYECKHME  CBOMCTBAa  (peakuuu  THIPUPOBAHMS,
raJIOreHUPOBaHUS, TUAPATALUN, TOPEHUS ), IOJTYyUYEHUE U TPUMEHEHUE.

Apensl. ben3zon: coctas, cTpoeHue, GpuU3nNUECKUe U XUMUYECKUE CBOWCTBA
(peakiuu rajoreHupoOBaHMs U HUTPOBAHMS ), IOJyYEHHUE U IPUMEHEHue. Tonyon:
cocmas, cmpoeHue, @usuueckue U XumMuueckue ceolucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), Noayuenue u npumeHnenue. TOKCHUHOCTD
apeHoB. ['eHeTnueckas CBS3b MEX]Y YIJIEBOJOPOJAMH, HPUHAJIEKAIIUMH K
Pa3JIMYHBIM KJIACCAM.

[IpuponHble MCTOYHHMKHM YIJIEBOAOPOAOB. [IpupoaHBI ra3 W MHOIyTHBIE
He(dTaHble Ta3bl. HedTe u €€ mpoucxoxaenne. CnocoObl nepepaboTku HEPTH:
MEPErOHKA, KPEKUHI (TEPMUYECKUM, KaTAIUTUYECKHH), muponu3. [IpomyKTbl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITY. KaMeHHbIN
YTOJIb U HPOAYKTHI €r0 NepepadOTKH.

DOKCnepUMEHTAIbHBIE METOAbl M3YyYEHHs BELIECTB M UX IPEBPAILCHHIA:
O3HAKOMJIEHHME € O0pa3luaMy IUIaCTMAcC, KaydyKOB M PE3UHBI, KOJUIEKIIUU
«Heptp» u «Yromb», MOJEIMPOBAHUE MOJIEKYJ YIJIEBOJOPOJIOB H



raJIOTeHONPOU3BOAHBIX, TPOBEACHUE IPAKTUYECKOW PaOOTHI: MOIy4YEHUE
ATUJICHA U U3YYE€HUE €0 CBOWCTB.

Pacuérnble 3anaumn.

Boruncnennsi mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIINN).

Kucaopoacoaep:kamnue oprannyeckue coelMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TAaHOJ: CTPOEHUE,
bu3nYecKue W XUMHUYECKHE CBOMCTBA (peakiuy C aKTUBHBIMH METaJUIaAMH,
rajJloreHOBOJIOPOJIaMH, TOPEHHE), MpUMEHEHUE. BoIopoJHbIE CBS3U MEXIY
MOJIEKYJIaMU CIUPTOB. [[elicTBUE METaHOJa U ATAHOJIa HA OPTraHU3M YEJIOBEKa.

MHoOroatoMHble CHOUPTHL. OTUJIEHIVIMKOIbL W TJIHUUEPUH: CTPOEHUE,
bu3nYecKue W XHUMHUYECKHE CBOWCTBAa (B3aMMOJCUCTBHE CO MIEIOYHBIMHU
MeTaJlJIaMH, KAYECTBEHHAs! PEaKIUsi Ha MHOTOATOMHBIE CIIUPTHI). JleiicTBre Ha
opraHu3M 4yenoBeka. [[puMeHeHre riunepruHa U STUIECHTIIKOIIS.

@deHoJ: CTPOCHHE MOJEKYJbl, (U3MUYECKHE M XUMUYECKHE CBOWCTBA.
Toxcuunoctsb (penona. [Ilpumenenue gpenona.

Anpnerunpl U kemowsi. Dopmanpierui, aleTanbIerHa: CTPOCHHE,
(bU3UYecKue U XMMUYECKUE CBOMCTBA (PEaKIud OKUCICHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHBIC PEAKIUN), IOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeJeibHbIE KapOOHOBBIE KHUCIOThL. MypaBbuHaAs U
YKCyCHAasl KUCJIOTHI: CTpOeHUE, (U3NIECKUE U XUMUIECKHUE CBONCTBA (CBOMCTBA,
oO1ue Il Kjlacca KUCIIOT, PEaKIus dTEPUPUKAIINH ), TIOTYyUYCHUE ¥ TPUMEHEHHE.
CreapuHOBas ¥ OJICMHOBASI KMCJIOTHI KaK MPEJCTABUTEIN BBHICITUX KapOOHOBBIX
KHCIIOT. Mbl1a Kak COJTM BBICIIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEEe JCHCTBUE.

Crnoxnple 3QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ maponus
cnoxHbiXx dpupoB. Kupel. [wapomus xupo. [IpuMeHeHHe KUPOB.
buonorunueckas poJib :KUpPOB.

VYrineBogel: coctaB, KiaccupuKanus —yriieBogoB  (MOHO-, JH- U
nonucaxapuasl). [roko3a — mOpocTedinii MoOHOcaxapua: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3UUECKUE U XUMMUYECKUE CBOMCTBA (B3aUMOJIEUCTBUE C
ruapokcugom meau(ll), okucieHrne aMMuadHbIM pacTBOPOM okcuaa cepeopa(l),
BOCCTAHOBJICHUE, OPOXKEHUE TIIIOKO3bl), HAXOKCHUE B MPUPOJIE, IPUMEHEHUE,
ounonoruyeckas posib. @otocuntes. pyKTo3a Kak U30Mep TITIOKO3HI.

Kpaxman u nentoiosa Kkak npupoiHbie nonumepsl. CTpoeHue Kpaxmana u
1neuToo3bl.  DU3nMYecKkre W XHUMHUYECKHE CBOMCTBA Kpaxmalia (THUIpOJIN3,
KaueCTBEHHAS PEAKIIUSI C HOJIOM).

DKCIEpUMEHTAJIbHBIE METOJbl M3YUYEHHUS BEIIECTB U UX IPEBPAIICHUI:
MPOBEJICHNE, HAOIIOJIEHUE U ONMKMCAHUE JIEMOHCTPAILIMOHHBIX OMBITOB: FOPEHHE
CIIUPTOB, KAU€CTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIIUPTOB (OKUCJIEHUE ATaHOa
okcunoM meau(ll)), MHOrOaTOMHBIX CIUPTOB (B3aUMOJEHCTBUE TIIUIEPUHA C
rugpokcugom Mmenu(ll)), ampaerugoB (OKMCIEHHE aMMHA4YHBIM PacTBOPOM
okcuga cepedpa(l) u runpokxcugom menu(ll), B3ammopeiicTBue kKpaxmana c
MOJ0M), TIPOBEJCHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pacTBOpa YKCYyCHOM
KHUCJIOTHI.

Pacuérnsle 3agaun.

Boluncienuss 1Mo ypaBHEHHIO XMMHYECKOW peakuumu (Maccel, 00bEMma,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOIYKTA PEAKIIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKIUN).

A3oTrcoaepraniyue OpraHM4ecKue COeIMHEHHUS.




AMHMHOKHUCIIOTBI ~ KaKk  aM(OTEpHBIC  OpPraHUYECKHE  COCAMHEHUS.
PU3NYECKHEe U XMUMHUUYECKHUE CBOMCTBA aMHUHOKHUCJIOT (HAa MpUMEpPE TJIUIIMHA).
buonornyeckoe 3HaueHue aMUHOKUCIIOT. IlenTuabl.

benku kak mpupoaHbIE BHICOKOMOJEKYJISIpHBIE coeauHeHus. [lepBuunasi,
BTOPHUYHAs W TPETHYHAS CTPYKTypa OCIKOB. XMMHUYECKHE CBOHCTBA OCIKOB:
TUAPOJIN3, ICHATypallnsl, KAYeCTBEHHBIC PEaKIIUK Ha OCIIKH.

DOKCNEpUMEHTaIbHbIE METOJIbl M3YYEHMS BEIIECTB U HMX MpEeBpalleHUM:
HaOJII0JICHHE M ONHMCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OCIKOB
IIPU HarpeBaHUM, IIBETHHIC PEAKIIMH OCIIKOB.

BbicokomoJieKyasipHbIe COeTUHEHMSI

OCHOBHBIE MOHSATHS XMMHUHU BEICOKOMOJICKYJISIPHBIX COCTMHEHU: MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BE€HO, CTENCHb  MOJUMMEPH3ALMU,  CPEIHSA
MoJieKyssipHas Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCJIMHEHUM — MOJTMMEPU3aIus U MOJIMKOHICHCAIIHS.

OKCNEpUMEHTAIbHbIE METOJIbl M3YYEHMS BEIIECTB U HMX MpPEeBpallieHUM:
O3HAKOMJICHHE ¢ oOpa3laMud TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMacC, Kay4yKoB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanusa MexXIpeIMETHBIX CBA3EH NMPHU U3YYEHUH OPraHUYECKOW XUMUU
B 10 Knacce oCylIeCTBISIETCS YEPE3 MCIOJIb30BAHHE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TOHSTUN, TaK U MOHSITUH, ABISIOMIUXCS CUCTEMHBIMU JIJISL OTJIETBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyUYHBIEC TIOHSTHUS: SIBIICHWE, HAY4YHBIA (DaKT,
TUIIOTE3a, 3aKOH, TCOPHs, aHAIIM3, CHHTE3, KJIACCHU(HKAIHS, IEPHOIUIHOCTD,
HaO0JII0JICHHE, H3MEPCHHE, SKCIICPUMEHT, MOJICIIUPOBAHHE.

@dusuka: Marepus, DSHEpPrus, mMacca, aroMm, JJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHUE
BeIeCTBA, (PM3UUYCCKHUE BEIUIMHBI M ¢AMHUIIBI UX H3MEPCHHS.

buomorus: kmerka, opranusM, Onocdepa, 0OMEH BEIISCTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTUYECKH AKTHUBHBIC BeliecTBa (OEIKH, YTJIEBOJbI, JKHUPHI,
(hepMeHTHI).

I'ecorpadms: MuHEpaBl, TOpPHBIC IOPOJBI, IIOJC3HBIC MCKOIIaeMbIe,
TOILTABO, PECYPCHI.

TexHoJOrusl: MUILIEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MHUTAHUA,
MOIOIINE CPEICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MPENapaTbl, MaTEpUaIbl
13 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTrnyeckne 0CHOBbI XUMHH

XUMUYECKUN dneMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAA
000J10YKa. DHEPreTHYECKUE YPOBHH, ITOAYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d-
aneMeHTbl. OCOOEHHOCTH paclpeesieHns MIEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPHOIOB. IIEKTPOHHASI KOH(PUTYpaALIKs aTOMOB.

[Tepuonnueckuit 3akoH wu llepuogmueckas cucTeMa XHMHUYECKHX
anementoB J[. WM. MenneneeBa. CBsA3p NEPUOAMYECKOIO 3aKOHA U
Ilepnogmueckor cucrteMbl xuMuueckux osnemeHToB J[. M. Menneneesa c
COBPEMEHHOW TEOPUEHN CTPOECHUSA ATOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB



XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO
rpyImaM ¥ nNepuojaM. 3JHaueHHe NEPUOIUYECKOTO 3aKOHA B Pa3BUTUH HAYKHU.

CtpoeHue BellecTBa. XHUMHYECKas CBs3b. BHABI XUMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIPHAS U MOJISIPHAsi, HOHHAs, METaJIn4ecKas). MexaHu3Mbl
oOpa3oBaHUS KOBAJCHTHONM XWUMHUYECKOW CBs3U (OOMEHHBII W JIOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHHS. 3aKOH
MIOCTOSHCTBA  COCTaBa  BELIECTBA. [HWMbl  KPHUCTAUIMYECKUX  PELIETOK.
3aBUCUMOCThH CBOMCTBA BEUIECTB OT TUIIA KPUCTAINIMUECKOMN PEIIETKY.

[TonsTie 0 nUCnEepCHBIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBast 10J1 BEIIEeCTBa B paACTBOPE.

Knaccuduxarus HEOPraHUYECKUX COEIMHECHUMU. Homenknarypa
HEOPraHUYECKHX BEUIECTB. | eHeTHdeckas CBsI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKANUX K Pa3JIMYHBIM KllaccaMm.

Xumuueckas peaknus. Kiaccudukanus XUMHYECKHUX PEaKIUid B
HEOPraHUYECKOM M OPraHMYeCKON XMUMHUU. 3aKOH COXPAHEHUSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAILICHUS SHEPTUH MMPU XUMHUECKUX PEAKIIHIX.

CkopocThb peakiuu, e€ 3aBUCUMOCTh OT pa3auyHbIX (hakTopoB. OOpaTUMBbIe
peakunu. XuMHYECKOe paBHOBecue. MDakTopbl, BIUAIOIINE HA COCTOSIHUE
xuMuieckoro pasHoBecus. [Ipunnumn Jle [larense.

OnekTponutuueckas aucconuanus. CUlibHbIE U CJIa0ble 3JIEKTPOJIUTHI.
Cpelnia BOJHBIX pacTBOPOB BEIIECTB: KUCTAsA, HEUTpabHAsl, I1IeJI0YHA.

OKUCANTETHHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl M3YUYEHHUS BEIIECTB U UX MPEBPAIICHUI:
neMoHcTparus Tabnuil «Ilepruoandeckas cucremMa XuMU4YeCKux 3emMeHToB J1. U.
MeHneneeBay, U3y4eHUE MOJENECH KPUCTATUIMYECKUX PEUIETOK, HAOII0ICHUE U
OMMCAaHUE JEMOHCTPAIMOHHBIX U JIA0OpPATOPHBIX OMNBITOB (Pa3yiOKEHHE
MEPOKCUJa BOAOPOJA B NPUCYTCTBUU KATaIU3aToOpa, OMPEACICHHUE CpEebl
pacTBOPOB BEIIECTB C IOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, pPEaKIuu
MOHHOTO OOMEHA), MPOBEACHUE MPAKTHUECKOU paboThl «BiusHUE pa3aTudHBIX
(haKTOPOB Ha CKOPOCTh XUMHUYECKOUN PEaKITHI.

Pacuérnsle 3anaun.

Pacuétsl 1O ypaBHEHUAM XHUMHYECKUX pEakluii, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C UCIOJIb30BAHUEM MOHSATHS «MacCoOBas
JIOJISI BEILIECTBAY.

Heopranunyeckasi xumus

Hemeramnbl. Ilonoxkenne HemeramioB B Ilepmogmueckoi cucreme
xumuueckux snemeHToB JI. . MenpeneeBa u 0COOEHHOCTH CTPOEHHUSI aTOMOB.
dusnuecKkue CBONCTBA HEMETAIJIOB. AJUIOTPOINHUS HEMETAIJIOB (Ha MpUMEpE
KHUCJIOpoa, cephl, hochopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIIOB (TaJOT€HOB, CEPHI, a30Ta,
dbochopa, yrmepoga U KpeMHHUsI) UM UX  COEIMHEHUN  (OKCHUJOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHEHHUI).

[IprMeHeHne BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Mertannel. [lomoxenne metaiutoB B llepuonnueckon cucreMe XUMUYECKUX
anemeHToB []. 1. MenneneeBa. OCOOEHHOCTH CTPOEHHUSI SJIEKTPOHHBIX 000JI0UEK
aToMOB MeTaiioB. O0mue pusnyeckue cBorcTBa MeTamuioB. CIijiaBbl METAJIJIOB.
DIIEKTPOXUMHUYECKUN PSI HATPSIKEHUN METAJUIOB.

XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATPUH, KaJIUM, KalblHi,
MarHui, amfOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.



OO6mue ciocoObl mojydeHus: MmeTauioB. [IpuMeHeHe MeTaioB B ObITY U
TEXHUKE.

OKCNEpUMEHTaIbHbIE METOJIbl M3YYEHUS BEIIECTB U HUX MpPEeBpaIieHUM:
M3YUYCHHE KOJUICKIIMH «MeTallIbl M CIUIaBbD», 00pa3lioB HEMETAJIOB, PCIICHHE
OKCIICPUMEHTAIIBHBIX 3a/1ad, HAaOJIOJCHUE W OIMCAHHE ICMOHCTPAIMOHHBIX H
71a00paTOPHBIX ONBITOB (B3aUMOJICHCTBHE THAPOKCHIA ATFOMUHHMS C PaCTBOpaMU
KHUCJIOT M IIeJI04Yel, KaYeCTBEHHBIC PEaKIIMM Ha KATHOHBI METAJJIOB).

Pacuérnrie 3anayn.

Pacuérel Macchl BerecTBa Wi 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAacCe WIIM O0BEMY OJHOTO M3 YYAaCTBYIONIMX B PEaKIMH BEIISCTB,
pacu€Thl Macchl (00BbEMa, KOJHMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU
OJHO W3 BEIIECTB UMEET ITPUMECH.

XHUMHUS U )KM3Hb

Ponb xuMum B 00€CrieUeHUH SKOJIOTUUECKOM, SHEPTETUUECKON U THUILEBOMN
0€30MacCHOCTH, pa3BUTHH MeIUIUHBL. [IOHATHE 0 HayYHBIX METOJAX IMO3HAHUS
BEIIECTB M XMMUUYECKUX PEAKIIHI.

[IpencraBiennss 00 OOmMMX HAYYHBIX MPUHIHMNAX TPOMBIIIJICHHOIO
MOJy4YEHUS BaKHEHIIINX BEIIICCTB.

UenoBek B MHpE BEIIECTB M MATEPUAIOB: BaXKHEHIIHNE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepualbl, KpacKu, CTEKJIO, KepaMuKa,
MaTepHuasbl s SJIEKTPOHUKH, HAHOMATepHalbl, OPTaHMYECKUE U MUHEPaAIbHbIC
yaoOpeHus.

XuMHS 1 3J0POBbE YEJIOBEKA: MpaBUJia MCIIOJIL30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBuWja OE30IIaCHOTO0 HMCIOJb30BAaHMS IPEnapaToB OBITOBOM
XUMHH B MIOBCETHEBHOM JKM3HM.

MexnpeaMeTHbIE CBSI3H.

Peanuzammsi MeEXNpeaMETHBIX CBS3€M TMpU  HM3YYCHWH OOmed U
HEOPraHM4YEeCKOW XMMHHU B 11 Kitacce OCyIIecTBIsETCS Yepe3 UCITOIb30BAHUE KAK
OoOIUX ECTECTBEHHO-HAYYHBIX TIOHATHA, TAaK W TOHATHHA, SIBIISIONIUXCS
CUCTEMHBIMU JIJI OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO IIUKJIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC TIOHSTHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH,
TEOpHS, aHAIM3, CHHTE3, KiIacCH(pHUKAIUA, IEPHOINYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOAECIUPOBAHNUE, NU3MEPEHHUE, SIBICHUE.

dusznka: MaTepusi, SHEPrUsl, Macca, aTOM, FJICKTPOH, TPOTOH, HEUTPOH, HOH,
M30TOMN, PaJUOAKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BEILIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHME BEHIEeCTBa, (DU3WYECKUE BEJIUYUHBI U
€UHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, OpraHu3M, -JKocucTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3MeE.

'eorpadusi: MuHepasibl, TOpHBIE TOPOABI, TMOJE3HBIE HMCKOIMAEMBIE,
TOIUTABO, PECYPCHI.

TexHomorus: XUMHYECKas MPOMBIILJIEHHOCTb, MeTaJUTyprus,
MPOU3BOJICTBO CTPOUTEIBHBIX MAaTEPHUAJIOB, CEIIbCKOXO3MCTBEHHOE
MPOU3BOJICTBO, MHIIEBAs MPOMBIIIJIEHHOCTb, dbapmaiieBTHUYECKAS
MPOMBIIIJIEHHOCTh, MPOU3BOJICTBO KOCMETUYECKUX MpEnapaToB, NPOU3BOICTBO
KOHCTPYKITMOHHBIX MaTepuaoB, AIEKTPOHHAS MIPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IIPOTPAMMBI 110
XNMHNHN HA BA30BOM YPOBHE CPEJJHEI'O OBILIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COQO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHUS
OOyYaroIMMUCS TPOrpaMM CpeHEro oOmiero oOpa3oBaHus (JTMYHOCTHBIM,
METaNpeIMETHBIM U MpeaMeTHbIM). HaydHo-MeTonuueckoil OCHOBOM Jyist
pa3padO0TKH TUTAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS ITPOTPAMM CPEIHETO OOIIETO
00pa30BaHUS SIBISIETCS CUCTEMHO-/IEATETbHOCTHBIN MTOAXO.

B cooTBeTcTBHM € CHCTEMHO-AESTEIBHOCTHBIM IOJIXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MpeAMETa «XHUMUS» HA YPOBHE CPEJIHETO
o01rero oOpa3oBaHUs BBIJICICHBI CICAYIOITNE COCTABIISIOIIHUE:

OCO3HaHHE OOYYArONTUMHUCS POCCHUICKON TPaKIAHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOONPEAEIIEHHUIO;

HaJIMY1E MOTUBAIMH K O0yYCHHUIO;

[[eJICHANIPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHWW JHMYHOCTH Ha
OCHOBE KIJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHX TpaAWIMK 0a30BOM HAyKU
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaromMXCs PYKOBOACTBOBATHCS B CBOEH
JNEATENIbHOCTA IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU, MPUCYIINUMU LETOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

HaJlMyue TMPABOCO3HAHUSI HKOJOTHYECKON KYJIbTYphl U CHOCOOHOCTHU
CTaBUTb 1IEJIU U CTPOUTD KM3HECHHBIE TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MpeIMeTa «XUMUS» JTOCTUTAIOTCS B
€ANHCTBE Y4YEOHOW W BOCIHTATEIHLHON JIEATEITHHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU U WJeaIaMi POCCUHUCKOTO TPaXkIaHCKOTO OOIIECTBA, MPUHSATHIMU B
oOIIecTBE HOPMaMH U TIpaBUJIAMHU TTOBEACHHS, CIIOCOOCTBYIONUMH MPOIIECCaM
CaMOIMO3HAHUS, CaMOPA3BUTHS K HPABCTBEHHOIO CTAaHOBJICHUS JIMYHOCTHU
00yJaronuxcsi.

JInyHOCTHBIE PE3YyJbTAThl OCBOCHUSI TMpeaMeTa «XUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OMBITA TO3HABATEIHLHON W TMPAKTUYECKOW NEATeIbHOCTH
00yJaroIuxcst 0 peayn3aiy MPUHATHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE
B YACTH:

1) rpaxaaHCKOro BOCIMTAHUS

OCO3HaHUSI  OOyYalOIMMHUCS CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEH, YBaXKEHUS K 3aKOHY W IMPABOIOPSIIKY;

MPEJICTABICHNUSI O COLMAJIBHBIX HOpMax W MPABUIIAX MEXKIMYHOCTHBIX
OTHOUIIEHHUM B KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM HESATEIBHOCTH NPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YUE€OHBIX Y MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUU
XUMUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTHKY W
apryMEHTBI IPYTUX MIPU aHATU3€ PA3IUYHBIX BUJIOB YUEOHOU JAEATEILHOCTH;

2) IATPUOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUI0
OTE€UYECTBEHHOM XUMUMU;

YBOXKEHUSI K MPOIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUUYECKOIO
MPUMEHECHUSI XUMHUHU, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKH €CTh PE3YJIbTaT



JUIMTENTbHBIX ~ HAOJIOJCHHUM, KPOTOTIUBBIX OKCIEPUMEHTAIBHBIX TOWCKOB,
MIOCTOSTHHOTO TPyAa YUYEHBIX U IPAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B IMOJYYEHHH U MOCIETYIOIIEM
aHanu3e  WHPOpPMAIMM O  TEPEAOBBIX  JIOCTIDKCHHUSIX  COBPEMEHHOM
OTE€YECTBCHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEJCHNUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUM, CBS3aHHBIE C XUMUYECKUMH
SABJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUECHTUPYSACh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYNKUA CBOMX TOBAapUIIEH C
MO3UIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHUE IMOCIEACTBHI 3THUX
MOCTYTKOB;

4) dopmupoBaHus KyJbTYPHbI 310POBbS:

MOHUMAaHUS IEHHOCTEH 370pOBOTO H Oe30macHoro obpasza KU3HH,
HE0OXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOmto/ieHrs MpaBuil 0e30macHOro0 OOpaIieHus C BEIIeCTBaMH B OBITY,
MMOBCEHEBHOM XKU3HU U B TPYAOBOM AEATEIBHOCTH,

MMOHMMAHUSl I[IEHHOCTU MPABUJI WHAMBUAYAIbHOTO M KOJJIEKTUBHOIO
0€30macHOT0 MOBEACHUS B CUTYAIIHSIX, YTPOKAIOIINX 3J0POBBIO U KU3HH JIIOICH;

OCO3HAHUSI MOCIEICTBUI U HEMPUATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUSI);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEI0BATEIbCKON
JESTENHbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W JPYTUX BHIAX
NEeATENbHOCTH;

YCTaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COI[MAILHOM HAIMPABICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUYCHHIO PO ECCUl pa3TuIHOTO poja, B TOM
YHUCJIe HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM MO0 XUMHUH;

YBAXKEHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYI0BOU JeATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIAYATLHONH TPACKTOPUHU
oOpazoBaHus, Oymymielt npodeccun u peanu3anud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB
Y IOTpeOHOCTEN 00111eCTBa;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J1€CO00PA3HOr0 OTHOIIEHUS K MPUPOJIE, KAK UCTOYHUKY
CYyILIECTBOBAaHMS KU3HU Ha 3EMIIE;

MOHMMAaHUS TJI00abHOTO XapakTepa SKOJOTMYECKUX MPOOJeM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATBHOM CPEIbl;

OCO3HaHUSI HEOOXOJUMOCTH HCHOJb30BAHUS JOCTHKEHUN XUMUU IS
pelIeHrs BONPOCOB PallMOHAILHOTO NPUPOOTIOIb30BAHMUS;

AKTUBHOTO HENPUATUS JCUCTBHUM, NPUHOCIIIMX BPEI OKpPYXKarolleh
MPUPOJIHON CPeJie, YMEHHUS MTPOTHO3UPOBATh HEOJArONMPUSTHBIE SKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMbIX JICHUCTBUM U MPEIOTBPAIATH UX;

HaJu4yusl Pa3BUTOTO  SKOJOTMYECKOrO  MBIIUICHUS, SKOJIOTHYECKOU
KYJbTYphl, OIbITa JAESITEIBHOCTH SKOJOTMYECKOW HAMpPaBICHHOCTU, YMEHUS
PYKOBOJICTBOBAaThCS UMHU B IMO3HABATEILHON, KOMMYHUKATUBHON U COI[UATBHOMN
MPAKTUKE, CIOCOOHOCTH W YMEHHS aKTHBHO MPOTHUBOCTOSITH HJICOJOTHU
xemohoouu;



7) 1EHHOCTH HAYYHOTI'O MIO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeuUKH XUMUM KaK HayKd, OCO3HAHHS €€ pOJu B
(GbOopMHUpPOBAaHUM PAITMOHAIEHOTO HAYYHOTO MBINIJIEHUS, CO3IaHUH 1ETIOCTHOTO
MIPEICTABICHUS 00 OKPY’KAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJIBI U YEIIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M PEIICHUH MPOOJIeM COXPaHEHHS
MIPUPOTHOTO PAaBHOBECHSI;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOUN
[UBWIN3AIMN: B €€ TYMaHHCTUYECKOW HAMPaBICHHOCTH M BaXXHOW pOJU B
CO37aHUM HOBOW 0a3bl MaTEePUAIBHOW KYJIBTYpPbI, PEHICHUU TJIOOATBHBIX
po0JIeM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM, DHEPTETHUECCKOM,
MUIIEBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHUH  MEIUIIMHBI,
00ecIeueHUH YCIOBHM YCTEIIHOTO TPYyAa U AKOJIOTHIECKHA KOM(POPTHOMN KU3HH
Ka)kJIOro 4jeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAaHHS CYIIHOCTA METOJ0B
MMO3HAHUS, UCIIOJIH3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH UCIIOJIb30BATh
MOJIy4yaeMble 3HAHUS JIJIs aHAIN3a U OOBSICHEHHUS SIBJICHUN OKPY’KAOUIEr0o MUpa
U TOPOUCXOJAIIMX B HEM U3MEHEHUW, yMEHHUs JejaaTh OOOCHOBAHHBIE
3aKJTIOYCHUS HA OCHOBE HAYYHBIX (DAaKTOB M HMMEIONIUXCS JaHHBIX C IIEIBIO
MOJTyYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS IS
perieHus mpoOJieM B peabHbIX KU3HCHHBIX CUTYAIIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATENbCKOM AeSITEIbHOCTH;

FOTOBHOCTM H CIOCOOHOCTHM K HENPEpPhIBHOMY OOpa3OBaHUIO U
caM000pa30BaHNI0, K AKTHBHOMY TOJYYCHHIO HOBBIX 3HAHWUW MO XWMHUHU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSIM TPY/la B Pa3INIHbIX chepax mpodeccrnoHambpHON
NEATENbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yIbTaThl OCBOCHUS YU€OHOTO ITpeaMeTa « XUMHUs Ha
YPOBHE CPeJHET0 00111ero 00pa3oBaHus BKIIOYAOT:

3HAYMMBIE 11 (OpPMHUPOBAHUS  MHUPOBO33PEHUS  OOyYarOIIUXCs
MEXKIUCIIUTUTHHAPHBIC (MeXTIpeIMETHBIC) oOIIeHayYHbIe MIOHATHS,
OTpaXaroIue IEJIOCTHOCTh HAYYHOW KApTHHBI MHpPA U CIEIU(UKY METOJOB
MMO3HAHUS, WCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
DHEPrus, SBJICHHUE, MPOIECC, CHCTEMa, HAYYHBIH (akT, TPHHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TCOpHUs, HCCIEIOBaHHUE, HAOIIOJEHHUE, H3MEpPCHHE,
AKCTIEPUMEHT U JPYTHE);

yYHUBEPCAIbHBIC y4cOHBIC TIEWCTBUS (mo3HaBaTeNbHBIC,
KOMMYHUKATHUBHBIE, PpETYJSITUBHBIE), oOecreunBaromue (HOpMUPOBAHHE
(hYHKITMOHATBLHON TPaMOTHOCTH U COIMAIBHOM KOMITETCHIIMH O00YYaIOIINXCS;

CIIOCOOHOCTH oOyyJarommxcs HCIIOJIHL30BaTh OCBOEHHEIE
MEXKIUCIMIUTMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHHS M YHHUBEPCAIbHbIC YUeOHbIS
JICVCTBUA B IMO3HABATEILHON U COLUAIBHOW MPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJAJCHHUE YHHBEPCAIbHBIMU
y4eOHBIMU  TO3HABATCIBHBIMH, KOMMYHUKATUBHBIMH M  PETYJIATHBHBIMU
JIICUCTBUSIMU.



OBnaseHue  yHMBEPCAJBHBIMM  Y4eOHBIMM  IO3HABATEIbHBIMH
NEeHCTBUSAMM:

1) 6a30Bble JIOrHYecKue JeHCTBUS:

CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJlM3UpOBaTh Mpodiemy,
BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONpENENATh LEIN JEATEIbHOCTH, 3a/JaBas IapaMeTpbl U KPUTEPUH UX
JNOCTHKEHHUS, COOTHOCHTHb pE€3YyJIbTaTbl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LEIAMU;

UCITOJIB30BaTh IIPU OCBOEHUM 3HAHWUW MPUEMBI JJOTUYECKOIO MBIIUIEHUS —
BBIJICIIATHh XapaKTEPHbIE IPU3HAKK MMOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS JIsl OOBSICHEHUS OTAETIbHBIX (PaKTOB
U SIBJICHUI;

BbIOUpaTh OCHOBAaHUS W KPUTEPUU U KiIacCU(PUKAIMK BEIIECTB U
XUMUYECKHUX PEaKIIU;

YCTaHABIMBATh IPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY HW3Yy4YaeMbIMU
SBJICHUSIMU;

CTPOUThH JIOTMYECKUE pacCyk AeHHUS (MHIYyKTUBHBIE, NIEIyKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3AaKOHOMEPHOCTH M IPOTHBOPEUYMUS B PacCCMATPUBAEMBIX
ABIICHUSX, (DOPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

INPUMEHATH B  IpOLECCe IMO3HAHUSA, HCIOJIB3YEMbIE B  XUMHUHU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, NPeoOpa3oBbIBaATh  MOJIEIbHbBIE
MPEJICTAaBICHNUS — XUMUYECKHM 3HAK (CHMBOJI) 3JIEMEHTa, XUMHUYecKas (opmya,
ypaBHEHHE XUMHUYECKOU PEaKlUu — MPH PEIICHUHN yU4eOHbIX MO3HABATEIbHBIX U
MIPaKTUYECKUX 3a7a4, IPUMEHATh Ha3BAHHBIE MOJICIbHBIE MPEACTABICHUS IS
BBISIBJICHUSI XAPAaKTEPHBIX IPU3HAKOB M3yYAa€MbIX BEIIECTB M XUMHUYECKUX
peaKIid.

2) 0a3oBbIe MCCIEI0BATEIbCKUE TeHCTBUA:

BJIAJIETh OCHOBAMH METOJ0B HAy4YHOI'O MO3HAHUS BEIIECTB U XMMUYECKUX
pEeaKLnii;

dopmynupoBaTh LEAM M 3aJa4d  UCCIENOBaHUS, HUCIOJIb30BaTh
MOCTaBJICHHBIE M CaMOCTOSITENLHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TUTIOTE3BI IO IPOBEPKE
MIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUI;

BJIQJIETh HABBIKAMH CaMOCTOSITEJIBHOIO IUIAHUPOBAHUS W IPOBEICHHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJII01aTh 33 XO10M
Ipolecca, CaMOCTOSATENBHO MPOTHO3UPOBATH €ro pe3yJbTaT, (popMyIHpOBaTh
0000mIeHNsI W  BBIBOABI  OTHOCHUTEIBHO  JIOCTOBEPHOCTH  PE3YJIHTATOB
MCCJIEI0BAHUSI, COCTABIATh 00OCHOBAHHBIN OTYET O MPOJAEIaHHOW padboTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATEIbCKOM W MPOEKTHON
NESTENbHOCTH, MPOSBISATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTUYECKUX 3aJad, NPUMEHEHUIO Pa3IUYHBIX
METOJOB ITO3HAHMUS.

3) paGora ¢ uHpopmanueii:

OpUEHTUPOBAThCA B PA3IMYHBIX HCTOYHHMKAX HH(opManuu (Hay4yHO-
MOMYJISIpHAsl JINTepaTypa XUMHUYECKOTO COAEP)KaHMs, CIpPaBOYHbBIE MOCOOUS,
pecypcbl MHTEepHETa), aHAIM3UPOBATh HH(POPMALIMIO Pa3IUYHbIX BUJIOB U PopM
MIPE/ICTABIICHNUS, KPpUTUYECKH  OLEHUMBATh €€  JIOCTOBEPHOCTh U
HEMPOTUBOPEYNBOCTH;

(opMyIMPOBATH 3aIIPOCHI U IPUMEHSThH Pa3IN4YHbIE METObI IPU MTOUCKE U
orbope wuHpOpMaAIUK, HEOOXOAMMON MJIsi BBINOJHEHHUS Y4YEOHBIX 3aaay
OIPEJICIIEHHOrO TUIIA;



nprOOpeTaTh OMBIT MCIOJIB30BAaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U PA3TUYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHdopmaruu (cxeMbl, rpadyKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHUE);

WCIIOJI30BaTh HAYYHBIM $I3BIK B KAaueCTBE CpEICTBa MpH padboTe C
XUMUYECKON WH(}OpMaImen: NpUMEHSITh MEXIpeAMETHbIe (Pu3nyeckne u
MaTeMaTUYECKHE) 3HAKU ¥ CUMBOJIBI, (DOPMYJIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W TIPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJISTHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMU 1€HCTBUAMM:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI B XOJI€ TUAIOora U/ uiu
JTUCKYCCUHW, BBICKa3bIBaTh WUJeH, (GOPMYIUPOBATH CBOU  MPEIIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHEHUS TPE/IJIOKEHHON 3a1a4H;

BBICTYNATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOW JEATeITLHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIPHU
BBITIOJIHCHUM XMMHYECKOTO DKCIIEPUMEHTa, TMPAKTHUUYECKOW paboThl IO
MCCJICIOBAHHUIO CBOMCTB M3YYaeMbIX BEIIECTB, pealn3alui y4eOHOTO MPOESKTa U
(GbopMyIUPOBaTh BBIBOJIBI 1O PE3yJIbTaTaM MPOBEASHHBIX MCCIECIOBAHUN MyTEM
COTJIaCOBAHMS TIO3UIUI B X0JIe 00CY ACHHUS M OOMEHA MHEHUSMH.

OBjajieHUe YHMBEPCAJIbLHBIMH PEryJISTHBHBIMH JeHCTBUSIMMU:

CaMOCTOATENFHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIHHYIO
JESTENHHOCTD, ONpeeNssi € Melu W 3aJadd, KOHTPOJIHMPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJjiaraeéMbplii alrOpUTM JEUCTBHHN TpHU
BBITIOJIHCHUHM YYEOHBIX W HWCCIIECOBATEIBCKUX 3aj]lad, BBIOMpaTh HamOoJee
3¢ }eKTUBHBIN COCOO WX pEmIeHHUS C YYETOM IOMY4YEHUS HOBBIX 3HAHHHU O
BEII[ECTBAX M XUMHUECKUX PEAKIIUIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JICSITEIIBHOCTA HAa  OCHOBE
camMOaHajIn3a U CAaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI

10 KITACC

IIpenmeTHble pe3yJibTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TPEJACTABICHUA O XHMHYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KApTHHBI MHUpPA, POJM XHMHUHU B IIO3HAHHUM SIBJICHHUM
Opupoasl, B (OPMHUPOBAHWU MBIINIJICHUS ¥  KYJIbTYphl JIMYHOCTH, €&
(YHKITMOHATBLHOH TPAMOTHOCTH, HEOOXOAUMOM IS PEIICHUS MPAKTHYSCKUX
3alad ¥ SKOJOTMYeCKHU OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3J0pPOBBIO U
MPUPOJTHOM CPEAE;

BJIQJICHUE CHUCTEMOM XUMHWYECKHX 3HAHWM, KOTOpas  BKJIOYAET:
OCHOBOIIOJIaralIIMe TIMOHATUS (XUMHUYECKUM DJIEMEHT, aToM, JJICKTPOHHAs
o0oyoyka aToma, MOJIEKYJIa, BaJICHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
XUMUYECKas CBSI3b, CTPYKTYypHas hopmya (pa3BépHyTas U COKpaiEéHHas), MoJib,
MOJISIpHAsE Macca, MOJSIPHBIA 00BEM, YTIIEPOJHBIN CKENeT, (yHKIMOHATbHAS
rpyIma, paavkana, H30MEpPHUs, H30MEPBI, TOMOJOTHYECKHUN psifl, TOMOJIOTH,
YIJI€BOAOPOAbI, KHCIIOPOJI M A30TCOJIEpKAIIE COCAUHEHNYSI, MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJSIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHus opranndeckux BemiecTB A. M. ByTnepoBa, 3akoH coxpaHeHUs



Macchl  BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH  SI3BIK  XUMUH;
MHPOBO33PEHYECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IMOHMUMAHUSA MPUYUHHOCTU U
CUCTEMHOCTH XUMUYECKUX SBJICHHUM, (DaKTOJOTUYECKHUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUU U 0€30MIaCHOM HCITOJIb30BAHUY BAKHEUIITUX OPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIbHOCTH YEIIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBISATH XapaKTEPHBIC MTPU3HAKU TOHSITHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLIUE OHATHUS ITPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTraHUYECKUX COEANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUH HCITOJIH30BATh XUMHUYECKYIO CUMBOJIUKY IS
COCTaBJICHUSI MOJEKYJSAPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpPAIIEHHON)
dbopMynT OpraHMYECKHMX BEIIECTB M YpaBHEHUUW XUMHUYECKUX PpEeaKIlui,
M3TOTaBIIMBATh MOJIENIA MOJIEKYJ OPraHUYECKUX BEIIECTB ISl UIUTIOCTPALIMU UX
XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH IPUHAIIICKHOCTh H3yUYCHHBIX
OpraHUYECKUX BEIIECTB MO HUX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/TpyIIe COCNUHEHHH (yTJIEBOJOPOMBI, KHUCIOPOA M a30TCOICpKaIIne
COEIMHEHUs, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUs), AaBaThb UM Ha3BaHUS IO
cuctematudeckoil HomeHknatype (IUPAC), a Takxe mpuBOIUTH TPUBHAIBLHbBIE
Ha3BaHMs OT/ICJIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWICH, alleTHIIEH,
STUJICHTIINKOJb, TTUIEPUH, (GeHOII, (hopManbaern, areTanbIeTul, MypaBbiHASL
KHUCJIOTA, YKCYyCHas KHCJIOTa, OJICMHOBAasl KHUCIIOTa, CTEAPUHOBAs KHUCIIOTA,
TIII0K032, (PYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACSATh BUIbI XUMHUYECKON CBSI3H B
OpraHUYECKUX COCIMHEHUAX (OMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHS MPUMEHSATH TOJIOXCHUS TEOPHH CTPOCHHUS
oprannueckux BemniectB A. M. BytiepoBa 11 OOBACHEHUS 3aBUCHUMOCTH
CBOMCTB BEIIIECTB OT UX COCTABA U CTPOCHHUSI; 3aKOH COXPAHEHHS MACChI BELIECTB;

c(hOPMHUPOBAHHOCTh YMEHHHM XapaKTepU30BaTh COCTaB, CTPOCHHE,
(bU3UYecKue U XMMUYECKHUE CBOMCTBA TUITMYHBIX MPEACTABUTEICH Pa3TUIHBIX
KJIACCOB OPraHMYECKHUX BEIECTB (METaH, 3TaH, STUJICH, MPOMNWICH, alleTUIEH,
Oyramuen-1,3, metmnOyTaauen-1,3, 6€H30J1, METaHOI, STAHOJI, YTUJICHTIINKOIb,
TIIALepUH, PEHOII, alleTaIbICTH ], MypPaBbUHASI U YKCYCHAsI KUCIIOTHI, TIFOKO03a,
KpaxMall,  LEeJUII0JI03a,  aMUHOYKCYCHas  KHUCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJIY HUMHU YPaBHEHUSIMH COOTBETCTBYIOUIUX
XUMUYECKUX PEAKIUN C UCTIONBb30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hOopMUPOBAHHOCTD YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTJIEBOJOPOAHOTO CHIpbsi (He(PTh, MPUPOIHBIN Ta3, yTOjib), CIOCOOBI WX
nepepadOTKU U MIPAKTUIECKOE MPUMEHEHHUE TIPOAYKTOB IMepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCICHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJMYECTBA UCXOAHOTO BEIIECTBA WM MPOAYKTa
peakiuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO K3 HCXOJHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIQJIETh CHUCTEMON 3HAHUM 00 OCHOBHBIX
METOJIaX HAyYHOTO MO3HAHUS, UCIIOJIb3YEMbIX B XUMUU MPU U3YUEHUU BEIECTB
M XUMHYECKMX SIBJICHUWA  (HAOJMIOIEHHE, U3MEpPEHHE, HKCIEPUMEHT,
MOJIETUPOBAHUE), UCIIOJIH30BATh CUCTEMHBIE XUMUYECKHUE 3HAHUS JIJIsI IPUHATHS
pelIeHn B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh ~ YMEHUM  coOJtOAaTh  IpaBUjia  MOJIH30BAHUS
XUMUYECKON TOCyloW U J1abOpaTOPHBIM O0OpPYJOBAaHMEM, a TAKXKe MpaBuia



oOpalieHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BHITIOJHEHUIO
71a00PATOPHBIX XUMUYECKUX OTIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMOJIHATH XUMUYECKHUMA
AKCHEPUMEHT (MPEBpAILCHUs] OPraHMYECKUX BEIIECTB IMPU HArPEBAHUM,
MOJYyYEHHE OTUJIEHA M W3YyYECHHE €ro CBOWCTB, KAYECTBEHHBIC PEAKIIUU
OpraHUYECKUX BEIISCTB, JCHATyparus OENKOB TNpPU HarpeBaHUU, IBETHHIC
peakiu OETKOB) B COOTBETCTBUM C TPABWJIAMH TEXHUKH O€30MACHOCTU TP
oOpalieHny C BEIEeCTBAMH M J1a0OpaTOPHBIM OOOPYIOBAaHUEM, MPEACTABISTH
pe3ynbTaThl XUMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX pEaKIuid W (HOPMYJIHUpPOBATH BBIBOJBI HAa OCHOBE JTUX
pE3yIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(OpMAIUIO, TOJy4aeMyK0 M3 pPa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
uHdopmaruu, MaTepHer u 1pyrux);

c(hOpPMHUPOBAHHOCTh ~YMCHHMH  COOJIONATh IpaBHJIa  DKOJOTHYCCKHU
1eJIECO00Pa3HOr0 TIOBEACHHUS B OBITY W TPYIOBOW NESITEILHOCTH B IEISAX
COXPAHEHMSI CBOETO 3I0POBbSI M OKPYKAIOIIEH MPUPOJHON CpEebl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUSI HA JKUBBIE OPTaHU3MbI OMPEACIIEHHBIX OPraHUYECKUX
BeIlleCTB, MOHUMAas cMbich nokazarens [1JIK, noscHaTe Ha mpuMepax crocoObl
YMEHBIIICHUSI U TPEJOTBpPALIEHUS HX BPEIHOTO0 BO3JICUCTBUS HA OpPraHU3M
YEJI0BEKA;

TUTSE O0YYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/IOPOBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYMHBIX METO/AaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBIICHU;

JUTSL CJIETIBIX W CIA0OBHISIIHUX OOYYaIOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy 0003HaueHuit JI. bpaiins niis 3anmucu XuMUIecKux

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHUsI Kypca «OOIass U HeopraHuyeckas
XUMUSD OTPaXKaroT:

C(bopMHpOBaHHOCTL NPEACTABICHUN: O XUMHYECKOH COCTaBmHomeﬁ
€CTECTBEHHO-HAYUYHOW KapTUHBI MHUpPa, POJUM XHMHUU B IO3HAHUU SIBICHUU
npuponbl, B (OPMUPOBAHUM MBIIUIEHUS W KYJIbTYphl JUYHOCTH, €€
(YHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOAUMOM ISl PEHICHUs MPAKTUYECKUX
3a/1ad ¥ SKOJOTMYeCKU OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO U
MIPUPOJHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIJIIOYAET:
OCHOBOTIOJIAraloNie MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, HM30ToI, S-, p-, d-
ANEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJSIPHBI OO0BEM,
BAJICHTHOCTh, 3JIEKTPOOTPUIATEILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKAs
CBsI3b (KOBaJICHTHAs, UOHHAs, METAJUIMYECKasi, BOJIOPO/IHAS), KPUCTATTMYECKAsI
pemeTKa, TUbl XUMUYECKUX PEaKIUil, paCTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIHUTHI,
ANEKTPOJIUTHYECKAS] IUCCOLMAIUS, OKHUCIUTENIb, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKON peakiinu, XMMHUYECKOE PaBHOBECHUE); TEOPUU M 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Auccounanuu, nepuoguueckui 3akon . . Menneneena,
3aKOH COXPAHEHMS MacChl BEIIECTB, 3aKOH COXPAHEHUS U IPEBPAICHUS SHEPTUU
MIPU XUMUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3BIK XUMUH,
MUPOBO33PEHYECKUE 3HAHMUSI, JIEKAIIUE B OCHOBE MOHUMAaHUS MPUYUHHOCTU U
CUCTEMHOCTH XUMUUYECKUX SBICHUMN, (PaKTOJIOIrMYECKUE CBEJICHUSI O CBOMCTBAX,



cocTaBe, TMOJYyYeHHH U  O€30MacHOM  HCIOJb30BAHUM  BAKHEUIIINX
HEOPTraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOM NESITEIHHOCTH YEIIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHBIC MTPU3HAKU TOHSTHH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCII0JIb30BATh COOTBETCTBYIOLINE TOHATUS ITPU
OMMCAaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN HCITOJIH30BATh XUMUYECKYIO CUMBOJIUKY IS
coctaBieHuss (OpMyJT BEIIECTB W ypaBHEHUN XHMHYECKUX PEaKIIuid,
cuctematudeckyto HomeHknatypy (IUPAC) wu TpuBHanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPraHUYECKUX BelECTB (YrapHbId ra3, yrieKUCblid ra3, aMMuax,
rani€Hasi U3BeCTh, HETaIIEHAs] U3BECTh, MUTHhEBAs COJA, TUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUN OMNPEACNATh BaJCHTHOCTh M CTEIEHb
OKHCIICHHUSI XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOIO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBaJEHTHAs, MOHHAsA, METaJUIMYECKasi, BOJIOPOJHAs) B
COCIMHEHUAX, THUN KPUCTAIUIMYECKOW PpEIIETKH KOHKPETHOIO BEIIECTBA
(aTomMHas1, MOJIEKYJIIpHAsl, HOHHAs, METAJUTMYECKAs), XapaKTEP Cpebl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUN;

c(hOpMHPOBAHHOCTh YMEHHUI yCTaHaBIINBATh MIPUHAJIJIEAKHOCTD
HEOPTaHWYECKUX BEIIECTB MO WX COCTaBY K OMpENeIEHHOMY KIaccCy/Tpymie
coeIMHEHUH (ITPOCThIE BEIIECTBA — METAJLIBI K HEMETAJLIbI, OKCUJIbI, OCHOBAHMS,
KHCIIOTBI, aM()OTEepHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI TIEPUOIAYECKOTO 3aKOHA
JA. W. MengeneeBa W JEMOHCTPUPOBATH €r0  CUCTEMATHU3UPYIOUIYIO,
OOBSICHUTENBHYIO U POTHOCTUYECKYIO (PYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHH XapakKTEPU30BaTh DJJIEKTPOHHOE CTPOCHHE
aTOMOB XHMMHUYECKHX 7yeMeHTOB |—4 mnepuoaoB Ilepuoanyueckoil cHUCTEMBI
XuMHYeCKuX meMeHToB JI. M. MenngeneeBa, UCHONB3ysl MOHATHS «S-, pP-, d-
ANEKTPOHHBIE  OpOUTAIW»,  «IHEPreTUUYECKUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCTUHEHU I
1o nepuoaam u rpynmam [leppoandeckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB /1.
H. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUW XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBONCTBA HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE F€HETUYECKOUN CBSI3M MEXIAY HEOPraHMYECKUMHU
BEILIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(PUIIUPOBATh XUMUYECKUE PEAKIUU T10
Pa3JIMYHBIM MPU3HAKAM (YUCIY M COCTABY PEarupyrollux BElECTB, TETNIOBOMY
s dekTy peakiuu, U3MEHEHUIO CTEIIEHEH OKUCIICHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaKLMH, YYACTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIUNA Pa3THUUHBIX
TUTIOB, TMOJHBIE M COKpAIIEHHBIE YPaBHEHUS PEAKIUA HOHHOIO OOMEHa,
YUYUTBIBas YCIOBUS, IPU KOTOPBIX ATU PEAKIIUU UIAYT /10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKIMH, MOATBEPKIAOIIUE
KaueCTBEHHBI COCTaB PAa3IMYHBIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
ONBITHBIM ~ NYyTEM  HMOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  pacTBOpax
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHHMH pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMI IMOCPEICTBOM COCTaBJIECHUSA 3JIEKTPOHHOTO
OajlaHCca ATUX PEaKIIMii;

c(hOpMUPOBAHHOCTh ~ YMEHHUM  OOBSICHSATH  3aBUCUMOCTh  CKOPOCTHU
XUMUYECKON PEaKIMu OT pa3IndHbIX (DAKTOPOB; XapakTep CMEIICHUS



XUMHUYECKOT0 PaBHOBECHS B 3aBUCIMOCTH OT BHEILIHETO BO3JICUCTBUS (IPUHLIMI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHYECKHE TIPOIIECCHI,
JIeXKalMe B OCHOBE MTPOMBIILICHHOTO MOJTYYE€HUS] CEPHOM KHUCIIOThI, aMMHUaKa, a
Takke cOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIIUINAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMUYECKOTO TIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYMCIICHHS C MCIIOJIb30BAHUEM
MOHATHUSL «MACCOBAs JTOJISI BEIIECTBA B paCTBOPE», O0BEMHBIX OTHOIIICHH Ta30B
MIPU XUMUYECKHUX PEAKITUIX, MACChI BEIIECTBA WM 00BEMA Ta30B 110 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe WM 00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKITUU
BEIIIECTB, TETIOBOTO 3P deKTa peakiiui Ha OCHOBE 3aKOHOB COXPAHECHHS MaCChl
BEILIECTB, IPEBPALIECHUS U COXPAHEHUS SHEPTUU;

chOpMHPOBAHHOCTh ~ YMEHHH  COONIIOMAaTh  TpaBWjia  IMOJH30BaHUS
XUMHUYECKON TIOCYJI0M M J1TabOopaTOpHBIM 000pYy/IOBaHHWEM, a TaKkKe IMpaBUiia
oOparieHus ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSMHU IO BHITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMOJIHATH XUMHUYECKHM
AKCHEPUMEHT (pa3ioKeHUe MEePOKCHIa BOIOPOIa B IPUCYTCTBUU KaTaIu3aTopa,
OMpEeNIeNICHHE CpeIbl PAcTBOPOB BEIIECTB C TMOMOIIBI YHUBEPCAIBHOIO
WHJIUKATOPA, BIUSHHUE PAa3IUYHbIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOM peaKiluu,
peakIu MOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIud Ha Cyiab(dar-, KapOoHAT- U
XJIOPUJ-AaHUOHBI, HA KATUOH aMMOHMUSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 110
temam «Metamisl» u «HeMerannbe») B COOTBETCTBUM C MpaBUJIAMU TEXHHUKU
Oe3omacHOCTH TpU  OOpamieHuu C  BemeCTBAaMH W Ja0OpPaTOPHBIM
0o00OpyIOBaHUEM, MPEACTABISATh PE3YJIbTaThl XUMHUYECKOTO JKCIIEPUMEHTA B
dbopme 3amucu YpaBHEHH COOTBETCTBYIOIIHUX peakmuii ¥ (HOpMyIupoBaTh
BBIBO/IbI HA OCHOBE ATUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(OpMAIUIO, TOy4aeMy0 M3 pPa3HbIX HCTOYHHKOB (CPEICTBa MacCOBOM
KOMMYHUKaIuu, UHTepHEeT U Ipyrux);

chOPMHUPOBAHHOCTh YMEHHMI  COOJIOJATh MpaBWJa  JKOJOTUUYECKH
1[e7IecCO00pa3HOrO MOBEACHUS B OBITY U TPYAOBOM AESATEIBHOCTH B IEIAX
COXpPAHEHMSI CBOETO 3I0POBbSI U OKPYKAIOIIEeH MPUPOJHON Cpebl, OCO3HABATH
OMacCHOCTh BO3/ICUCTBUS HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX BEIECTB,
noHuMas cmbici nokazarens [IJIK, mosicHATh Ha npuMepax CIOCOOBI
YMEHBIIICHUSI U MPEJOTBpAIEHUS HX BPEIHOTO0 BO3JICUCTBUS HA OpPraHU3M
YeJI0BEKa;

JUTSE O0YYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3/IOPOBbSI: YMECHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBUASIIMX OOYYalOIIMXCS: YMEHHE HCHOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy 00o3HaueHuit JI. bpaiins aJist 3anucu XuMHUYEeCKUX

dhopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIJACC

Ne
n/n

HanmMmenoBanue
pa3esioB U TeM
MpPOrpamMmmbl

KoauuyecTBo yacoB

Bcero

KonTpoJbubie
padoThI

IIpakTHYeckune
padoThI

JuekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTe/ibHbIE PecypcChl

Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH

11

IIpeamer
OPraHUYeCKOu
xumun. Teopus
CTPOEHHUS
OpraHUYEeCKHUX
coenuHeHui A. M.
byrneposa

Hroro no pasuneny

Pasnen 2. Yraesonopoast

2.1

IIpenenbuble
YIJI€BOAOPOABI —
aJIKaHbI

2.2

Henpenenbusie
YIIEBOIOPOABI:
AJIKEHBI,
AJIKaUCHBI,
AJIKVHBI

2.3

Apomarnyeckue




YTIIEBOJOPO/IBI

[Tpuponusie
24 WCTOYHUKHU 3 1
YTJIEBOJOPOIOB U
uX nepepadoTka
Hroro mo pazneny 13

Paznen 3. Kuciiopoacoaep:xainiue opranu

YECKHUEC COCAMHCHUSA

3.1 Crmptel. denon 3 0
ANbaeTHIBL.
3.9 Kap6oHoBsie - 0
KHCJIOTHI.
Crnosxxnble 23U
3.3 VYraeBoabl 3 1
Uroro no pazneny 13

Pasnen 4. Azorcoaep:kamm

€ OpraHnYeCKHEe COCAUHCHUSA

AMUHBL
4.1 AMMWHOKHUCIOTHI. 3 0
benku
Hroro no pazaeny 3
Paspnen 5. BeicokomMoJieKy asipHble COeHHEHNUS
[Tmactmaccer.
5.1 2 0
Kayuyku. Bonokna
Uroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34




11 KIJACC

HanMeHOBaHME KoaunuecTBO 4acoB
Ne DJIeKTpOHHbBIE (LM (ppOBbIE)
pa3fiesioB M TeM KonTpoJsbHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
nporpamMmbl padoThI padoThI
Pasnen 1. Teopernueckue 0OCHOBbI XUMHUM
CrpoeHue aToMOB.
[Tepuonnueckuit
3aK0H U
Ilepnomuueckas
1.1 P 3 0
cucTeMa
XHUMHYECKHX
anemeHToB /. 1.
Menneneena
CtpocHue BelIecTBa.
1.2 Mmuoroob6pasue 4 0
BEIIECTB
XHUMHUYECKUe
1.3 6 1
peakiuu
Hroro mo pazmeny 13
Pa3znen 2. Heopranuyeckasi Xumust
2.1 MerTaisl 1
2.2 Hemeramner
CBs3b
2.3 2 0

HCOPraHNYCCKUX 1




OpTraHHUYCCKUX

BEIIIECTB
Hroro no pazgeny 17
Pa3znen 3. Xumus v :Ku3Hb

3.1 XUMHUS U KU3HD 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE
10 KIJACC

Ne
n

/

1

Tema ypoka

KoaunyecTBo yacoB

KoHTpoJbHbIe

Bcero
padoThl

IIpakTHyeckue
padoThI

Jara
H3yYeHUs

DJIEeKTPOHHbBIE
nudposeie
oOpa3oBaTeJibHbIEC

pecypchbl

[IpenmeT oprannyeckoit
XUMHH, €€ BOSBHUKHOBEHUE,
pa3BUTHE U 3HAYECHUE

Teopus cTpoenus
OpPraHUYECKUX COCTUHEHUMN
A. M. bytieposa, e€
OCHOBHBIE ITOJIOKEHHS

[IpencraBnenue o
KJ1accuukanuu
OpPraHMYECKUX BEILECTB.
Howmenknarypa
(cuctemaruyeckas) u
TPUBUAJIbHBIC HA3BAHUA
OpPraHUYECKUX BEILECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH Pl

Merad u 3TaH —
MPOCTEUIINE MPEICTABUTETN
aJIKaHOB




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBa

OTUJIEH U IPONUIEH —
MPOCTEUIIINE MPEICTABUTETN
AJIKCHOB

[IpakTuueckast padora Ne 1.
«ITony4yenue sTuieHa U
W3yYEHHUE €r0 CBONCTBY

Ankanuensl. byraauen-1,3 u
MeTmioyTaaueH-1,3.
[TonydyeHue CHHTETHYECKOTO
Kay4yyKa U pe3UHBI

10

AJIKMHBIL: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSJI.
AneTnieH — npocTermmi
IIPEICTaBUTEND aJIKUHOB

11

Boruncnenus mo ypaBHEHUIO
XUMHYECKON peaKiuu

12

ApeHbI: 6€H30J1 U TOJIYOIL.
TOKCHYHOCTH ApEHOB

13

I'eneTnueckas cBs3b
YIJIEBOAOPOJIOB,
MPUHAJIEKAIINUX K
Pa3IMYHBIM KJlaccam

14

[IpupoiHbIE HICTOYHUKHU




YII€BOAOPOIOB: IIPUPOIHBIN
ra3 1 NOINyTHbIE HEPTSIHbIE
rasbl, He)Th U IPOAYKTHI €&
nepepadboTKu

15

[TpupoHbIE HCTOUHUKHI
YTJIEBOJIOPOIOB: IPUPOIHBIN
ra3 1 NOIyTHbIE HEPTIHbIE
rasbl, He)Th ¥ IPOAYKTHI €&
nepepadoTKu

16

KonTponbnas pabota mo
pazneny «YTJIeBOI0POIbI»

17

[IpenenbHbIE OAHOATOMHBIE
CHHUPTHI: METAHOJ U 3TAHOIL.
Bonopoanas cBsi3b

18

MHOroaToOMHBIE CITUPTHI:
STUJICHTJUKOIb U TTULIEPUH

19

@eHOII: CTPOCHUE MOJIEKYIIBL,
¢bu3nyeckre 1 XUMHUYECKUE
CBOICTBA, IPUMEHEHUE

20

Anpaerunpl: GopMatbaeTru
U aneTanbaeruy. AeToH

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KHCIIOTHI:
MypaBbUHAs U YKCyCHasI

22

IIpakTnueckas padora Ne 2.
«CBoticTBa pacTBOpa




YKCYCHOM KHCIIOTBD)

23

CreapuHoBas 1 OJI€UHOBAs
KHCJIOTHI, KaK
MPEICTaBUTENN BBICIIIUX
KapOOHOBBIX KHUCIOT

24

ana KaK COJIX BBICIIINX
KapOOHOBBIX KHCIIOT, HX
MOIOILIEE NEUCTBUE

25

CrnoxHble 3(hupbI Kak
MIPOU3BOJIHBIE KAPOOHOBBIX
KUCIIOT. [ MapOIN3 CIOKHBIX

3¢upoB

26

Kupsl: rugpoius,
IIpUMEHEHUE,
OuoJsiornyeckasi pojib >KUPOB

27

VrieBoasl: COCTaB,
Kiaccuukanms.
Baxwueliue npencraBuTeNu:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u nemntonosa kak
IIPUPOHBIE ITOJIUMEPBI

29

KonTponbnas pabota no
pazneny
«Kucnopoaconepxaiue
OpPraHUYECKUE COCTUHEHUS




30 AMUHBI: METHJIAMHUH U
AHWJINH

AMWHOKHCIOTHI KaK
aMm(poTepHBIC OPraHUYECKUE
31 COEIUHEHHUS, NX
OMOJOrHYECKOe 3HAUECHHE.
IlenTuapr

benku kak npupoHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COEIUHEHUS

OCHOBHBIE IOHATHSI XUMHUHU
33 | BBICOKOMOJIEKYISIPHBIX
COE€IUHEHUN

OcHOBHBIE METOJBI CUHTEC3a

34 BBICOKOMOJICKYJISIPHBIX
coenuHenuii. IlmacrMaccel,

Kay4dyKH, BOJIOKHaA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KIJACC

Ne
n

/

11

Tema ypoka

KoaunuecTBo yacoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThl

Jara
U3yUYeHUs

DJIEKTPOHHBIE
nupposeie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYCCKHUH DIIEMEHT. ATOM.
DneKTpoHHas KOHPUTypauus
aTOMOB

[Tepronnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMHUYECKUX djiemeHToB 1. 1.
MeHnpeneeBa, X CBA3b C
COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHX AJIEMEHTOB U
WX COEJIMHEHHUH 0 IpyMam u
nepuoaM. 3HaUeHUE
MEPUOANYECKOT0 3aKOHa U
CUCTEMBI XUMUYECKUX IJIEMEHTOB
.. MenneneeBa B pa3BUTHH
HayKH

CrtpoeHnue BeniecTBa. XuMU4ecKas
CBSI3b, €€ BU/IbI; MEXaHH3MBbI
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bonopoanas cBsizb




BaneHTHOCTD.
DNIEKTPOOTPHULIATETHHOCTb.
CreneHb okucieHus. BemiecTsa
MOJICKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS

[ToHsITHE O TUCTIEPCHBIX CHCTEMAX.
HctuHHbBIE U KOJUTOUIHBIE
pactBopbl. MaccoBas 10Jist
BEILIECTBA B pacTBOpE

Knaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX COCAUHEHUN.
T'eneTnaeckas cBsA3b
HEOPraHWYECKUX BEILECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHuecKux
peaklyii B HEOPraHU4eCKON U
OpraHUYECKON XUMHH. 3aKOH
COXPAHEHHUS MAcCChl BEILIECTB;
3aKOH COXPaHEHMsI U MPEBPALICHUS
SHEPrUM NPU XUMHUYECKUX
peakuusax

Cxkopoctsb peakiuu. O0paTumbie
peakuyuu. XMMHUYECKOE
paBHOBeECHE

10

[IpakTnueckas padora Ne 1.
«BnustHME pa3nuuHBIX (AaKTOPOB
Ha CKOPOCTh XMMHUYECKON




pPCaKkum»

11

DIIEKTPOJIUTHYECKAS
nuccounanys. [lousatue o
BOIopoiHOM Mokazarese (PH)
pactBopa. Peakuiuu nOHHOTO
oOMeHa. ['uaponu3 opraHudecKux
Y HEOPTraHWYECKHX BEILIECTB

12

OKucauTenpHO-
BOCCTaHOBUTEIIbHBIE PEAKIIUU.
[TonsiTre 06 smexkTponn3e
pacriaBoB U pacTBOPOB CoJieit

13

KonrtponsHas pabota no pazaeny
«Teopernyeckre OCHOBBI XUMHUN

14

MeTtaiiel, UX ITOJIOKEHHE B
[Tepronuueckoit cucreme
XHUMHYECKHUX 3eMeHTOoB /1. U.
Memnneneesa 1 0COOEHHOCTH
cTpoeHwust aroMoB. O01Iue
(u3nUecKre CBOMCTBA METANIOB

15

CrnnaBel METaJIOB.
DNEKTPOXUMHUECKUN PsilL
HaIpPsDKEHUN METAIIJIOB

16

XHMHYECKHE CBOMCTBA
BOKHCUIITUX METAILJIOB (HATPHIA,
KaJIuH, KaJlblUM, MarHui,
ATIOMUHUNA) U UX COCTMHEHUN




17

XUMHUYECKUE CBOWCTBA XpoMma,
MEIN U UX COEIUHEHNHN

18

XuMHYeCcKre CBOMCTBA ITMHKA,
JKelie3a U UX COeIUHEHUHN

19

[IpakTnueckas padora Ne 2.
"Pemenne skcriepuMeHTAIbHBIX
3a7a4 1o reMe «MeTtamib»"

20

Hewmeraiibl, X MOJ0KCHHUE B
IIepuonnueckoii cucreme
XUMHUYECKUX djiemeHToB 1. 1.
Meunneneesa 1 0COOEHHOCTH
CTPOCHHS aTOMOB

21

®duznueckue CBOMCTBA
HEMETAJUIOB. AJIIOTPONUS
HEMETaJIOB (Ha IpuMepe
KHCIopojia, cepsl, hpocdopa u
yrieposa)

22

XUMHUYeCKre CBOMCTBA TaJlOIeHOB,
CEphl U UX COCTMHEHUI

23

XuMH4YecKrue CBOICTBA a30Ta,
dbocodpa 1 UX COeTUHEHHIT

24

XHUMHUUYECKUE CBOMCTBA yIiIepoa,
KPEMHHMS U UX COCAMHEHUI

25

[IpuMeHeHnEe BasKHEUIINX
HEMETAJUIOB U UX COCAVHEHUI

26

O00011IeHEe ¥ cUCTEMaTU3 AU




3HaHUHU 110 Teme «HemeTramnbs.
Brrunciienus mo ypaBHEHHUSIM
XUMHYECKUX PEAKLUI U
TEPMOXUMHYECKUE PACUETHI

27

[IpakTryeckas padora Ne 3.
«PemeHne 3KcriepuMeHTaTbHBIX
3aga4 no teMe "HemeTtaminr'"»

28

KontponbHas paboTa mo TeMam
«Metamiaey n «Hemeraminy

29

Heopranuueckue u oprannyeckue
kuciotsl. Heoprannyeckue u
OpraHUYECKHUE OCHOBAHUS

30

AMdoTepHbIE HEOPTaHUYECKUE U
OpraHUYECKUE COCTMHCHHUS.
I'enermueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIESCTB

31

Ponb xumun B obecrieueHUN
3KOJIOTUYECKOM, SJHEPreTUIEeCKON 1
MUIIeBON O€30MaCHOCTH, Pa3BUTUHU
MEIULUHBI

32

[IpencraBiaenust 06 oOIMX
HAyYHBIX TIPUHIIATIAX
MIPOMBIIIIJIEHHOTO MOJTy4YeHUs
BaXXHEHUIITHUX BEIIECTB

33

YenoBek B MUpPE BEILIECTB U




MaTCpHraIoB

34

XuMUA U 310pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME

34







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA
* Xumus, 10 xnacc/ I'abpuensa O.C., OO011ecTBO ¢ OrpaHUYeHHOMN
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiectBo «M3aaTenbcTBO

«IIpocseienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

"Kawnra mist yautenst xumuu" ['abpuensa O.C.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
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