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MHNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1O XUMUUM Ha YpPOBHE CpEIHEro oouero oo6pa3oBaHUsA
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpaszoBanuu B Poccuiickoit @enepanuuy», TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
denepanbHOil 00pa3oBaTeNbHONM MPOrpaMMbl CpeAHEro ooiiero o0pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B PeneparbHOM  TOCYAapPCTBEHHOM
oOpazoBarensbHoM cTangapre COO, c¢ yuérom Konnenmuu mnpenomaBaHus
y4ueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX Opranuzanusx Poccuiickoi
denepanyu, peaTu3yIOMUX OCHOBHBIE O0pa3oBaTENbHBIC MPOTPAMMBI, U
OCHOBHBIX ToNIOkeHU «CTpaterun pas3BuTusi BocnuTanus B Poccuiickoit
Oenepanuu Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOM0OB K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPENESICHUIO
oOuielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHs O0YUYaIOIIUXCSl CPEICTBAMHU
yueOHoro npeamera «Xumus» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIN
koHuenTyanpHbie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJIepKaHMsl, PE3yJbTAaTOB OOy4YeHUS] U TpeOOBaHUN K YpPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHHUe, MOJIy4yaeMoe BBITTYCKHUKAMU
00111e00pa30BaTeIbHON  OpraHu3alllM, SIBIISIETCS HEOThEMJIEMOM 4YacThi0 HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIOIIMM H3TAllOM peaju3alui  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX I[EHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTH IEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOUIEH KYJIbTYpbI
YelioBeKa, a TakKKe DJKOJIOTMYeCKH OOOCHOBAHHOTO OTHOUIEHUSI K CBOEMY
3I0POBbI0 M TPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHue
o0y4JarommMxcs Ha YPOBHE CPEAHEro 00Imero o0pa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuUMUSD», COAEpKAHME M TMOCTPOCHHE KOTOPOrO OIpENeNieHbl B
nporpaMMme MO0 XUMHUU C Y4E€TOM CHEeUU(PUKM HAyKU XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TPUPOABI U B MaTEpUAIbHON >KM3HU OOINECTBa, a TaKXe C Y4ETOM
o0mMX [ened M MPUHLHKIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpeaHero oduero oopazoBanus B Poccuiickoit @enepauuu.

XUMHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIPaeT 0coOyl0 poJib B
COBPEMEHHOW IUBUIIM3AINH, B CO3[JaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALMOHAIBLHOIO HAYYHOI'O MBIIIJIECHUS,
B CO3/IaHHE IEJIOCTHOIO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUPE KaKk O €IMHCTBE
OpUPOABl M YelloBeKa, KOTopoe (popMupyercs B XUMHUM Ha OCHOBE MOHHUMAHMS



BEILIECTBEHHOI'O0 COCTAaBAa OKPYKAIOLIETO MHpPA, OCO3HAHMS B3aUMOCBSI3U MEKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTAMH PUMEHEHHUSI.

TecHO B3aMMOJEUCTBYS C IPYTMMHU €CTECTBEHHBIMM HAayKaMH, XHMHs CTaJla
HEOTHEMJIEMOM YacThi0O MUPOBOU KYJIbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIELIHOTO
Tpyda M JKM3HM Kaxxgoro uiaeHa oOuiectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3MJATENbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJieHA Ha pEIICHUE
rJI00aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS 4YEJIOBEYECTBA — CHIPhEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJTOTHIECKON 0€30IMacCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM ¢ O0mMMMH LEISMU U TMPHHIMIIAMHA CPEIHEr0 OOIIEro
oOpa3oBaHus coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YpOBEHB
U3YUEHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOJITOTOBKY
o0yyYarommuxcsi, HEOOXOAUMYIO UM JJisl  BBIPAOOTKA  MHUPOBO33PEHUECKUX
OPHUEHTHPOB, YCIIEIIHOIO BKIIOYEHUS B JKU3Hb COLMYMA, HPOJAOJDKCHUS
0o0pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CB3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitoliuMu ~ nipeAMeTa  «XHUMHS»  SIBISIIOTCS  0a30BbIe  KYypChl  —
«Oprannyeckass xumus» U «OOmiass ¥ HeopraHUYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp’KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0A30BOIl HAYKHU: CUCTEMA
3HAHUM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHMEM 3HAHUN W3 OOLIeH XUMHM) U
OpraHn4eckon xumuu. @opMUpOBaHUE JAHHOU CHUCTEMBbI 3HAHUW NPU U3YyUYECHUU
npeaMeTa O0eCHeurBaeT BO3MOXHOCTh PACCMOTPEHMST BCEro MHOT000pas3us
BEIIECTB HA OCHOBE OOIMX MOHITHH, 3aKOHOB U TEOPUN XHUMHUHU.

CrtpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckass XuMusi» c(opMHpoBaHa B MporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K M3YyYEHHIO ydyeOHOro Marepuaisa M 00ycCiIOBIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUM  Ha  ONpEAENEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHU BEIIECTBA
paccMaTpUBaOTCsl Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCNMHEHNH, a TaKXke Ha YPOBHE CTEPEOXUMHYECKMX M  DJIEKTPOHHBIX
Ope/CcTaBlieHud O cTpoeHun BemiecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHHU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OMOJOTMYECKU
AKTUBHBIX COCAMHEHUU. B Kypce OpraHM4ecKod XUMHM IIOJY4YarOT PpPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OO0Iero oOpa3oBaHUs MEpPBOHAYATLHbBIC
NPEJICTABIICHUS O XUMHUYECKON CBSI3M, KIACCU(PUKALIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUsI, O XUMHUYECKOU PEAKIIUN.

[lon HOBBIM yrioM 3peHHs B mnpeamere «XuMHs» 0a30BOro ypOBHS
paccMaTpUBAaEeTCs M3YYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero oOpa3oBaHuUs
TEOpETUYECKU Marepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BeEllecTBax U
XUMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMHS» O0yYarolUMCs TPEAOCTABISIETCS BO3MOXHOCTH OCO3HATh 3HAYEHHUE



NEPUOINYECKOT0 3aKOHA C OOIIETEOPETUYECKUX W METOJOJIOTUYECKUX TMO3UIINH,
rIIy0o)Xe TOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
00001aro1Iel 10 0OBACHSIONIENH U TPOrHO3UPYIOILIEH.

Enunas cucrtema 3HaHMN O BaXHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHEHHH, & TAK)KE O XUMHUYECKHX PEAKIUSAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHsercs B Kypcax 10 m 11 ximaccos
AJIEeMEHTaMH  COJIEPKaHMs, HUMEIOIIMMH KYJbTYPOJOTUYECKUM W TPHUKIATHON
XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHUMAaHHUIO B3aUMOCBSI3U XHMHUHU C
APYTMMU HayKaMH, PacKpbhIBalOT €€ pojb B IMO3HABATEIbHON M MPAKTHUYECKON
JESITETFHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHTAHUIO YBXKEHHUS K TIPOIECCY
TBOpUYECTBA B 00JIACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUU XUMHUH, TTIOMOTAIOT
BBIITYCKHUKY OpPUEHTHPOBAThCSI B OOIIECTBEHHO U JWYHOCTHO 3HAYUMBIX
npobiemMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATh HMH(POPMAIUIO U
OPUMEHATh €€ Ui TIOTMONMHEHHWS 3HAHWW, PpEeHICHUS WHTEIIEKTYallbHBIX |
AKCIIEPUMEHTAJILHBIX MCCIIENOBATENBCKUX 3a/1au. B 1enoM copepkanue yaeOHOTo
npeaqmera  «XUMHS»  JIaHHOTO  YPOBHA  HM3YYEHHS  OpPUEHTHPOBAHO  Ha
dopmupoBanue y 00ydYarOmUXCsl MHPOBO33PEHUECKONH OCHOBBI ISl MMOHHMMAHMS
¢umnocopckux uaeH, TaKuX KakK: MaTepHallbHOE E€IWHCTBO HEOPTaHUYECKOTO M
OpPraHUYECKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BELIECTB HX COCTaBOM W
CTPOCHHEM, II03HABAEMOCTh NPUPOJIHBIX SBICHUM NYTEM OJKCIEPUMEHTa U
pelIeHusT TMPOTUBOPEYMH MEXIy HOBBIMU (akTaMHm ©  TEOPETHYECKUMU
NPEANOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpoOieM, a
TakkKe MpolseM cOepeKeHUs] SIHEPTeTUUECKUX PECYPCOB, ChIPbs, CO3JJaHMsI HOBBIX
TEXHOJIOTUN U MATEPHUATIOB.

B mmane pemieHusi 3amad  BOCHHMTAHUA, PAa3BUTUS H  COIHMANU3AINN
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM IO XUMHUU TMOJXOJbI K OIpPEAeSICHUIO
cCollepKaHUsI ¥ TOCTPOCHUSA TMpeAMeTa MpeAycMaTpuBarOT (OpPMHUPOBAHUE
YHUBEPCAJIBbHBIX Yy4Y€OHBIX JACHCTBUM, uUMeEOMUX 0a30Bo€ 3HA4YEHHE IS
pa3IMuYHBIX BHJOB JCSITEIBHOCTH: pEIICHWS NpodiieM, TOWCKa, aHauu3a u
00paboTku nHGOpMaALIUK, HEOOXOAUMBIX JIJISI TPUOOPETEHHS OIBITa IPAKTHIECKOMN
U HUCCIIEJIOBATENbCKON JEATENIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpakTtuke mpenonaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOT'O OOIIIETro
o0pa3oBaHus, TaK ¥ Ha YPOBHE CPEJIHEr0 00IIero o0pa3oBaHus, IPH ONPEACICHUN
COJIepKaTEIbHON XapaKTepUCTUKU IIefied M3y4YeHHUs MpeAMeTa HalpaBlICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMHUPOBAHUE OCHOB
XUMHYECKON HayKH Kak 0OJacTH COBPEMEHHOTO e€CTECTBO3HAHUS, MPAKTUYECKOU
JIESITENHHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOM KyIbTyphl. C



METOJIUYECKONM TOUYKHM 3PEHHUS TaKOH MOAXOJ K ONpPENEICHUI0 LeNied H3ydyeHUus
IpeMeTa ABJISIETCS BIOJHE ONPABIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUs TJIABHBIMU LEJIAMH H3Y4YECHHs] NpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIISIOTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAaHMH KaK BaKHeEHIen
COCTABJISIOIIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KIIOYeBble MOHATHS, (PyHIaMEHTaIbHbIC 3aKOHBl U TEOPUU XUMHH,
OCBOCHUE $3bIKA HAyKH, YCBOCHHME W MOHUMAHHUE CYIIHOCTU JIOCTYIHBIX
00001IeHIIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHS U CTAHOBJICHUSI;

e (opmupoBaHHe U pa3BUTHE NMPEIACTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB M XUMHUYECKUX PEaKIHi, HEOOXOMMMBIX Il MPUOOpETeHUs
YMEHUM OPUEHTHUPOBATHCS B MHUPE BEIIECTB U XHUMHUYECKUX SIBICHUH,
UMEIOLIUX MECTO B MPUPOJIE, B TPAKTUYECKON U MOBCEIHEBHON KU3HH;

e Ppa3BUTHE YMEHHU U CIIOCOOOB AEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHUMHUYECKOr0 OKCIIEPUMEHTa, COOJIOJEHHUEM  IpaBUII
0e30macHOro oopaIieHus ¢ BEIIECTBAMH.

Hapsiny ¢ aTum, conepkareiibHasi XapakKTepUCTUKa LeJed U 3a/a4 U3y4eHHUs
npeaMeTa B IporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMHM TIPHOPUTETAMHU B CHCTEME cpeaHero oomero odpazoBanus. CeroaHs B
OpernojaBaHud XMMHUHM B OONbIIEH CTENEeHM OTAAETCS  MPEANOYTEHUE
NPAKTUYECKON KOMIIOHEHTE CojepX aHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
HOJTrOTOBKY BBITYCKHUKA 0011€00pa30BaTENbHON OpraHU3alliy, BIAJCIOIIEr0 HE
HAOOpOM 3HaHUM, a (PYHKIIMOHATBHONW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU W
YMEHUSMHU aKTUBHOTO MOJYYEHUSI 3HAHUW U MPUMEHEHUS UX B PEaIbHOM >KU3HU
JUISl PELLICHUS] IPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM 1OpU U3yYEHHHM TMpeAMeTa «XHUMUS» JTOMUHHUPYIOIIEE
3HaY€HUE MPUOOPETAIOT TaKHE LIETU U 3aJ]a4H, KakK:

aganTaiys o0y4aroluxcsl K YCIOBHUSIM JUHAMHUYHO Pa3BUBAIOLLIETOCS MHUPA,
dbopMUpOBaHHME  HHTEUIEKTYyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000OpPa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHUIO TPAMOTHBIX
pelieHni B KOHKPETHBIX KU3HEHHBIX CUTYaIUSIX, CBA3aHHBIX C BEIIECTBAMHU U MX
IPUMEHECHUEM;

dopMupoBanue 'y 0O0y4aromuxcsi KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETEHIMI), HMMEIOIUX YHUBEPCAIbHOE 3HAYEHUE [JIs1 Pa3IUYHBbIX BHUIOB
NEeATENbHOCTU: PEllIeHUs MpoOseM, MOUCKa, aHau3a U 00pabOTKH HMH(OpMALIHH,
HEOOXOJIUMBIX JUIsl TPUOOPETEHHsS] ONbITa JAESATEIbHOCTH, KOTOpas 3aHHMAaeT
BA)XHOE MECTO B TO3HAHUM XUMHUH, a TaKXKe JUII OLEHKH C [O3UIUN



AKOJIOTHYECKON OE30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB W XUMHUYECCKHX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKa U MIPUPOIHYIO CPEY;

pa3BHUTHE ITO3HABATEIBHBIX HHTEPECOB, MHTE/UICKTYAJIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH 00yUYarOIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MMPUOOPETATh HOBBIE
3HAHUS 110 XHMHH B COOTBETCTBUH C )KH3HEHHBIMHU MTOTPEOHOCTSAMH, UCTIOIH30BATh
COBpeMeHHbIe MH()OPMAIIMOHHBIC TEXHOJOTHUHU JUIS TIOMCKA M aHaliu3a y4eOHOU U
HAY4YHO-TIOMYJISIPHOW HH(OpMAIKH XUMHYECKOTO COJIePIKaHNUS;

(dopMuUpOBaHUE U PA3BUTHE Y O0YUAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeThbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPBIE OCOOEHHO
HCOOXOAMMBI, B YaCTHOCTH, NPH IUIAHHUPOBAHHUH W TPOBEACHUH XHUMHUYECKOIO
IKCIIEPUMEHTA,;

BOCIIUTaHWE Y OOydYarommxcs YOSKIEHHOCTH B T'YMaHHUCTHYCCKOU
HANpaBJICHHOCTH XUMHH, €€ BaXHOW pOJIM B PEIICHUH IIOOATBHBIX MPOOJIeM
palMOHAIBHOTO MTPUPOJIONOIL30BAHMS, TOMOJIHEHNS YHEPreTHYECKUX PECYPCOB H
COXpaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIICHUSI K TIPUPOJE M CBOEMY 3JIOPOBBIO, a TaKKe NPUOOPETCHHS OIbITa
UCTIOJIb30BAHUS TOJMYUYCHHBIX 3HAHHWHA JJII TPHHITHS TPAMOTHBIX PEIICHHHA B
CUTYAIUsIX, CBI3aHHBIX C XUMHUCCKUMH SBJICHUSIMHU.

B ydeOHOM 1u1aHe cpemHero ooOIero oOpa3oBaHUS YYEOHBIM MpeaMeT
«XuUMHUA», U3ydaeMblii Ha 0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM Y4eOHBIM
PEIMETOM.

O01mee 9rcIo YacoB, OTBEAEHHBIX I U3YUCHHsI XUMHUHU, Ha 6a30BOM YPOBHE
cpemHero ooimiero oopaszoBaHus, cocrabisier 68 gaco: B 10 kmacce — 34 gaca (1
yac B Hefeno), B 11 kmacce — 34 yaca (1 yac B He/ieno).



COJEPXAHME OBYYEHUA
10 KITACC
OPI'AHNYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYECKOH XUMMUH

[Ipenmer opraHM4YeCcKON XUMUH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B
MOJIyYCHUN HOBBIX BEIIECTB M MaTEpUAIOB. Teopus CTpPOECHUS OPraHUYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHoBHBIE MonoxeHuss. CTpyKTypHbIe (HOpPMYITbI
OpraHM4ecKkux BemecTB. ['omonorus, wu3omepus. XuMUYeCKas CBSI3b B
OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U KPATHBIC CBA3U.

[IpencraBnenne o knaccupuKaMy OpraHuyeckux BemniecTB. HoMmeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaTh4yecKas) W TpPUBUAIbHBIE Ha3BAHMS
BAXKHEHIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

DKCNEPUMEHTAIbHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILCHUM:
O3HAaKOMJIEHHE C O00pa3laMyd OpPraHMYeCcKHX BEIIeCTB W MaTepuajaMud Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJI OPraHMYEeCKUX BEIIECTB, HAOJIOJCHHUE W
OMMCAaHUE NEMOHCTPALIMOHHBIX OIBITOB MO MPEBPAILLICHUIO OPTAHUYECKHUX BEILIECTB
IpU HarpeBaHuu (IJIaBJIEHUE, OOYTJIMBaHUE U TOPEHUE).

Yriesoxopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMW psaf. MeraH W 3TaH —
OpOCTEUIINE MPEACTABUTEIN AJKAHOB: (PU3MYECKHE W XHMHUYECKHE CBOWMCTBA
(peakuuu 3aMenieHus W TOpPEHHUs), HaxOXKJICHHE B MPUPOAE, IOJYyUYCHHE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUIN PsAll. DTUIEH U NPOINUIICH —
OpOCTEHIINE MPEICTABUTENIN aJIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOWMCTBA
(peakuuu TUIPUPOBAHMS, TAJOTC€HUPOBAHUSA, THUAPATALMHU, OKHCICHUS W
MOJIMMEPHU3ALINH ), TTOJIYYCHUE U IPUMEHEHUE.

Anxaguensl: Oyramuen-1,3 u merunOyraguen-1,3: cTpoeHue, BakHEUIIHE
XUMHUYECKUE CBOWCTBA (peakuus nonumepusanuu). [lomydyeHrne CHHTETHYECKOrO
Kay4yKa U PE3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKUN psAll. ALIETUIICH
— TPOCTEHIINN TPEACTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUE U
XUMUYECKUE CBOMCTBA (peakiMy TUJIPUPOBAHUS, TaJOTCHUPOBAHUS, TUIpATALIUH,
rOpeHusl), MOJTyYeHrEe U TPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, GU3NYECKUEe U XUMHUYECKHE CBOWCTBA
(peakuuu TrajJloreHUpPOBaHUS W HUTPOBAHUS), MOJYyYEHUE U NPUMEHEHUuE. Tonyon:
cocmas, cmpoeHue, (uauueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUSA), NOAYUeHue u npumeneHue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANMMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble HMCTOUYHHMKU YTIIeBOAOPOAOB. [lpupoaHblii Ta3 U TOMYTHbBIE
HedTsaHubie ra3pl. HedTs um €€ mpoucxoxnenune. Criocobbl mepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KAaTAIUTUYECKUW), muponu3. I[IpoaykTel
nepepaboTku He(TH, UX TMPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITY. KameHHbIi
yroJib ¥ MPOAYKTHI €ro nepepadoTKu.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEHHUS BEHIECTB W HMX IPEBpaAlCHUN:
O3HaKOMJIEHHME C o0Opa3lamu IUIaCTMAcC, KAaydyKOB U PE3UHBI, KOJUIEKIIUU
«Heptp» u  «Yromp»,  MoOAeNUpOBaHUE  MOJIEKYJ  YIJIEBOJOPOJAOB H
raJIOr€HONPOU3BOIHBIX, MTPOBEICHUE NPAKTUYECKON PaOOTHI: MOMyYEHUE ITHIICHA
Y U3YYEHHUE €Tr0 CBOMCTB.

Pacuérnble 3anaun.

BrluncneHuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WM MPOIYKTa PEAKIIMU MO MU3BECTHBIM Macce,

00BbEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

Kucaopoacoaep:xamnye oprannyecke coeiMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. MeETAaHON W OTaHON: CTPOCHHE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakUMM C aKTUBHBIMH MeETaJljlaMH,
raJIoreHOBOJIOPO/IaMH, TOpEHHE), MpHUMEHEHHe. BomopoaHbie CBSI3U MEXIY
MOJIEKYJIaMU CITUPTOB. JeficTBHE METaHOIa U ATAaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoroaToMHble  COUPTHL. OJTWICHTIUKOIbL W  TIIMIEPUH: CTPOCHUE,
¢usnyeckue M XMMHUYECKHME CBOMCTBa (B3aUMOJEHCTBHE CO UIETOYHBIMU
METaJUIaMH, KauyeCTBEHHas peaklds Ha MHOT0AaTOMHbIE CHHPTHI). JlelicTBue Ha
OopranusMm uenoBeka. [I[pumeHenre rimiepuaa u dTHICHTTUKOJIA.

@deHoN: CTPOCHHME MOJEKYJbl, (QU3NYECKUE M XHUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenne genona.

Anpnerunpl U KemoHul. DopManbIeruj, AaleTanblerui: CTPOCHHE,
¢u3nyecKkue U XUMHUYECKHE CBOWMCTBA (pEaklMW OKUCICHHS W BOCCTAaHOBIICHUS,
KaueCTBEHHBIE PEAKIMN), TOTyYEHHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHBIC KapOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOCHHE, QU3NYECKHNE M XMMHUYECKHE CBOWCTBa (CBOWCTBA,
o0mme Il Kiacca KUCIOT, Peakius d3TepuduKalimn), MoTyIeHre U IPUMEHEHHE.
CreapuHOBasi U OJEMHOBas KHUCIOTHl KaK MPEACTABUTEIN BBICIINX KapOOHOBBIX
KHCJOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

Cnoxuble >(QHUpbl Kak MPOM3BOAHBIE KApOOHOBBIX KHUCIOT. [mupomm3
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.



VYraeBoasl: cocTtaB, kiaccuUKalMs ~ yrieBoloB  (MOHO-, JOU- U
nonrcaxapujibl). ['JI0K03a — mMpocTeninii MoHOcaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MUECKHME U XUMUYECKHE CBOMCTBa (B3aUMOJIEUCTBUE C
ruapokcunom menu(ll), oxkucnenne ammuadHbiM pactBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HaXOXKJAEHUE B MPUPOAE, NPUMEHEHUE,
ounonornyeckas poisib. @orocunres. pykTo3a Kak U30MeP IITHOKO3bI.

Kpaxman u nemnronos3a kak npupofHeie noauMepbl. CTpoeHUEe Kpaxmania U
Hewoiao3bl.  du3nyeckue M XUMUYECKHE CBOICTBA KpaxMmana (THIpOJIH3,
KaueCTBEHHAs PEAKLMsI C HOIOM).

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIECTB M HUX IMpeBpalleHH:
npoBe/ieHue, HaOJI0JICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIUPTOB, Ka4€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIEHUE 3TaHOJA
okcusiom Mmenu(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuom menu(Il)), anpaernnos (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCH[A
cepeopa(l) u ruapoxkcumom wmemau(Il), B3ammomeicTBHE Kpaxmajia C HOJOM),
IIPOBENICHNE MTPAKTUYECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anayn.

Boblunciiennsi 1Mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Maccbl, 00BbEMa,
KOJIMYECTBA UCXOJHOrO BEIIECTBA WJIM NPOAYKTA PEaKLMH IO U3BECTHBIM MAccCe,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB UM NPOAYKTOB PEAKLIUN).

A3oTrcoaepxaniie OpraHMuecKiue COeIUHEHNS.

AMMHOKHCIIOTBHI KaKk aM(OTepHble OpraHuyecKkue coeauHeHus. Puznueckue
U XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe IuiuHa). buonoruueckoe
3Ha4YE€HWE aMUHOKHCIIOT. [lenTumbl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XHMMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIHsl, KAYECTBEHHBIE PEAKIIMK Ha OENKH.

OKCHEpUMEHTAIbHBIE METOAbl M3YYEHHsI BELIECTB M HUX MPEBpAICHMI:
HA0JII0/ICHUE U ONMHMCAHKME JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypanusi OEIKOB MPHU
HarpeBaHUM, IBETHHIE PEAKIIUN OCIIKOB.

BbicoKOMOJIEKYJJISIPHBbIE COeIMHEHUSA

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AIUU, CPEIHAST MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCIAMHEHUM —
MOJIMMEPU3ALINS U TTOJIMKOHAEHCAIIHSL.

DOKCHEpUMEHTAIbHBIE METOAbl M3YYEeHMs] BEIIECTB M HUX MpEeBpaIlCHH:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4YyKOB.

MexnpenMeTHbIe CBS3H.



Peanu3annsa MeXNpeaMETHBIX CBSA3EU MPHU M3YYEHUHM OPTaHMYECKOM XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIIb30BAaHUE Kak OOILIMX €CTECTBEHHO-
HAYYHBIX TMMOHATHH, TaK W TOHSATUM, SIBJISIOMIMXCS CUCTEMHBIMH ISl OTAEIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYIHBINA (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KiaccuduKanus, NepuoJudHOCTb, HAOIIOEHNUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJICITUPOBAHHUE.

@®usuka: wmaTepusi, DJHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKYJa,
OSHEPreTUYECKUA YpPOBEHBb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIEeCTBa, GU3MUECKUE BEITMUMHBI U €TUHUIIBI KX U3MEPEHUS.

buonorusi: kierka, opraHu3Mm, Ouocdepa, OOMEH BEUIECTB B OpraHU3ME,
dboTtocuHTE3, OMOJOTWYECKH AaKTHUBHBIC BemiecTBa (OENKH, YIIIEBOIBI, KHPHI,
(epMeHTHI).

['eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
peCypCHlI.

TexHomorusi: MNHUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MHUTAHUA,
MOIOIINE CPEACTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MpenapaThbl, MaTepuasbl U3
HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIAA U HEOPTAHUYECKAS XUMUA

Teopernueckne 0CHOBbI XUMHU

XUMUYECKHM 3ieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0y0uKa. DHEPreTuYecKre ypOBHH, MOMAYPOBHH. ATOMHBIE OpOuTau, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pachpeeNieHus] JIEKTPOHOB MO OpOHUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPHO0B. DJIEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[Tepuognueckuii 3akoH u llepuoanyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa U llepuoandeckoid cUCTEMBbI
xumuyeckux anemeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX MU CIOXKHBIX BEIIECTB MO TPYINaM M TEpHoaM.
3HaueHHE MEPUOINYECKOI0 3aKOHAa B PA3BUTHH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKass CBS3b. BHABI XHMHYECKOW CBSI3U
(KOBaJICHTHAsl HEMOJSIPHASI U TIOJISIpHAs, MOHHAs, MeTajuImdeckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XWMHUYECKOW CBs3M (OOMEHHBI W JOHOPHO-
aKkienTopHelii). BomoponHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPHUIIATEIBHOCTD.
Crenenb okuciienus. MIoHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYISIpHOTO M HEMOJEKYJSIPHOTO  CTPOCHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[Tonstue o mucnepcHbix cucreMax. VICTHHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s BEIIECTBA B PACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCUHECHUM. Homenknarypa
HEOPraHMYECKNUX BEIIECTB. ['€HETHMYecKas CBA3b HEOPraHUYECKHUX BEILIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckast — peakmus.  Kmaccudukamus  XUMAYECKHX — pPEakIuid B
HEOPraHWYECKOW U OpPraHWYECKOM XMMHHU. 3aKOH COXPAHEHUS MAcChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SJHEPTUU TP XUMUYECKUX PEAKIIUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iaudHbIX (hakTopoB. OOpaTUMbIC
peakuuu. XuUMHYECKOe paBHOBecue. DaKTOphl, BIUAIOIIAE HA COCTOSHHE
xumuudeckoro pasHosecus. Ilpunnun Jle [larense.

DnekTponutryeckas aucconuanug. CuiabHble U ciialdble JeKTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCJIasl, HEUTpaJIbHAs, IIEITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINU.

DKCNEPUMEHTAIBHBIE METOJIbl W3YYEHHMS BEIIECTB W WX MPEBPAILCHUN:
neMoHcTpanusa Taomui «llepuoaumdeckas cucrema xuMuueckux sinementoB 1. U.
MeHnpeneeBa», U3ydyeHHE MOJEIECH KPUCTALTMYCCKUAX PEMIETOK, HAOIIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE TIEPOKCHIA
BOAOpPOJA B MPUCYTCTBUM KaTaau3aTopa, ONPEAEIEHUE CPEIbl paCTBOPOB BELIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO HWHIWKATOpPA, pEAKIWH HMOHHOTO OOMEHa),
MIPOBENICHNE TPAKTUIECKON paboThl «BiusHue pa3nunyHbiX (GaKTOPOB HA CKOPOCTH
XUMHYECKOU pEaKIIum.

Pacuérunle 3amaqn.

Pacu€rel 1O ypaBHEHMSM XMMHYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHl C HCMOJb30BAHMEM IIOHSATHUS «MacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemerannel. Ilomoxkenne HemerayuioB B llepuoamueckoir  cucreme
xumuueckux sieMentoB JI. M. MenneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®duznyecKue CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAIOB (Ha mpuMepe
KHUCIopoa, cepsl, pochopa u yriepona).

XUMHUYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJJIOB (TaJOT€HOB, CEphbI, a30Ta,
dochopa, yriaepoga U KpEeMHHUS) U HX  COCIMHEHUM  (OKCHUJOB,
KHCJIOPOJICOAEPKAIIUX KUCTOT, BOAOPOAHBIX COSAUHEHUN).

[IprMeHEHNE Ba)KHENIIMX HEMETAIIOB U UX COECAUHEHHUI.



Merannsl. 1lonoxenne meramnoB B llepuonnueckon cucTteMe XUMHYECKUX
sanemeHtoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTauioB. O0mme ¢gusnueckue cBoiicTBa meTamioB. CIiiaBbl METaJJIOB.
DJIEKTPOXUMHUUYECKUI P HAMIPSYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BaKHEUIIMX METAJUIOB (HATPUM, Kalui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIUHK, XPOM, KeJIe30, MeIb) U UX COCTUHCHUI.

OOGuue crmocoObl moydeHuss MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIBHBIE METOJIBl M3YYEHHUS BEIIECTB W WX NPEBPAILLCHUM:
U3Yy4eHHE KOJUICKIMU «MeTamibl U CIUIaBbl», 00pa3IOB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3a/a4, HAONIOJEHHEe M ONHCAaHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OIBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C PacTBOpaMHU
KHCJIOT U IeJI0Yel, KaUeCTBEHHbIE PEAKIIMU HAa KaTUOHBI METAJLIIOB).

Pacuérnbie 3anaun.

Pacuérel mMaccel BemecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJIHMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOrO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacu€thl Macchl (00bEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIU OJHO
U3 BEILIECTB UMEET MPUMECH.

XUMHA U )KM3Hb

Ponp xuMum B oOeCrieYeHHH SKOJOTHYSCKOM, SHEPreTHYSCKOM M IHIIEBOM
0e30MacHOCTH, pa3BUTUM MeAUlMHBL. [loHATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUUYECKUX PEAKIIUM.

IIpencraBnennss 00 OOMMX HAYYHBIX MPHHIUMIAX  ITPOMBIIIJICHHOI'O
MOJIYYEHUS] BAXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEPUANIOB: BAXKHEHUIINE CTPOUTEIIbHBIE
Marepuaibl, KOHCTPYKIIMOHHBIE MAaTepuaibl, KpAaCKHU, CTEKJIO, KepaMHKa,
MaTepUANIbl JJId AJICKTPOHUKH, HAHOMATE€pHUasbl, OPraHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XuMHUST U 3I0pOBbE YEJIOBEKA: MpPaBUJIa HUCMOJb30BAHUS JIEKAPCTBEHHBIX
nmpenapaToB, MpaBuiia 6€30MaCHOT0 MCIIOJIB30BAHMS MPEMapaToB OBITOBOW XUMHHU
B MIOBCEHEBHOW KU3HU.

MexnpenMeTHbIe CBS3H.

Peanuzanmsi  MeXNpeAMETHBIX  CBs3ed NOpU  H3ydyeHUH oOmed u
HeopraHmueckoi XxumMuu B 11 Ki1acce oCyIIeCTBISETCS Yepe3 UCIOJIb30BaHUE KaK
O0IMX €CTeCTBEHHO-HAYyYHBIX IIOHATHM, TaK W TIOHITUH, SBJISIOIIUXCS
CHUCTEMHBIMHM JJIS1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOuue ecTeCTBEHHO-HAy4YHbIE TOHSTHSA: HAy4YHBIM (akT, rumoresa, 3aKoH,
TeOpHs, aHajdu3, CHUHTE3, Kiaccuukamus, TMEePUOAUIHOCTh, HAOIIOJECHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, SBJICHUE.



®dusuka: MaTepusi, JHEPTUsi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTETUUYECKUIM YPOBEHB, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIIEeCTBA, (PU3MUECKHE BEIUYMHBI U CAUHUIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kmerka, opraHusM, JKocHCTeMma, Owocdepa, Makpo- u
MHUKPOIJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIMBO,
PECYPCHL.

TexHomorusi: XUMUYECKasi MPOMBIIUICHHOCTh, METAJLTYprus, MPOU3BOJICTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, IMHUIIEBAS
IPOMBIIUIEHHOCTh,  (papManieBTHuUecKkasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUaJOB,
AJIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJOTHH.



IINITAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI' PAMMBI 110 XUMUWNU
HA BA30BOM YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OOy4YaroIIMMHUCSL TPOTrpaMM CpPEIHEro oO0uero oopa3oBaHus (JUYHOCTHBIM,
METanpeaIMETHbIM M NOpeaMeTHbIM). HaydHOo-MeToauueckoil OCHOBOWM s
pa3paboTKH TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPAMM CPEIHEro OOIIEero
00pa3oBaHus SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-IESTEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOEHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero o0pa3oBaHusl BBIJICTIECHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAHUE OOYYAIOUIUMUCS POCCUNCKONW TIpaKAaHCKOM HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOINPEIEIICHHIO;

HaJIMIME MOTUBAIIMH K 00yUCHHIO;

1[€JICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUN JTUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH U UICTOPUUECKUX TPAJAUIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIHOCOOHOCTH OOYYaromIMXCs PYKOBOJCTBOBAaThCA B CBOEH
JEATEbHOCTU LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKaMHU, MPUCYIIMUMHU I€I0CTHOU
CUCTEME XMMHYECKOr0 00pa30oBaHus;

HaJIU4Me MPaBOCO3HAHUS IKOJIOTUUECKON KYJIbTYphl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJIbTaThl OCBOCHHS MpeameTa «XHUMHsS» JIOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM M BOCHHUTATEIBHON JIESITEIIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COIMOKYJIBTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU
U HJleajJjaMu POCCHUHCKOrO TPa¥JAaHCKOrO OOIIECTBA, NMPUHATHIMU B OOIIECTBE
HOpMaMUd W  TpaBWJIaMH  MOBEAEHUSA, CIOCOOCTBYIOIIMMHM  IIpolleccam
CaMOITO3HAHMS, CaMOpPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
00yyJarommxcs.

JInuHOCTHBIE pE3yJIbTaThbl OCBOEHUSI MpeaMera «XUMHUS» OTpaxaroT
c(hOpMHPOBAHHOCTh OMbBITA ITTO3HABATEILHONW M TMPAKTUYECKOW EATETbHOCTH
00y4YaromMXcsl MO peaanu3auu NIPUHSATHIX B OOLIECTBE [IEHHOCTEH, B TOM YKCJIC B
YacTHu:

1) rpaxaaHCKOro BOCIMTAHMS :

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHUTYIIMOHHBIX TPaB M 00sI3aHHOCTEH,
YBaYKEHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTABIECHUA O COLUMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOIIECHHUHN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTU MpU CO3AaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU y4E€OHBIX M MO3HABATEIBHBIX 3a/1a4, BBHINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaThb W MPUHUMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IPYTUX MPU aHAIHU3€E PAa3INYHbIX BHJIOB YUYEOHOH 1€ATEIbHOCTH;

2) NIaTPHOTHYECKOr0 BOCTIMTAHUA:

LIEHHOCTHOI'O OTHOLIEHHMS K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBaXEHUSI K MPOLECCY TBOPYECTBA B O0JACTH TEOPUM U IMPAKTHYECKOIrO
NPUMEHEHUS] XMMUM, OCO3HAHMS TOTO, YTO JOCTHXKEHUS HAYKU €CTh Pe3yibTaT
JUIUTENbHBIX ~ HAOJIOJEHUHN, KpPOMOTJIMBBIX OKCIEPUMEHTAIBHBIX  ITOMCKOB,
HNOCTOSIHHOI'O TPY/a YYEHBIX U MPAKTHKOB;

UHTEpECa M TI03HABATEIbHBIX MOTHBOB B TMOJYYEHHUH M MOCIEAYIOIIEM
aHanu3e MHQOpPMALMU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUM, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHILEH C
MO3ULIMI HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE IOCIEACTBUM 3THX
IOCTYIIKOB;

4) dopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl LEHHOCTEH 370poBOro U 0Oe3omacHoro oOpasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXMUYECKOMY 3]I0pPOBBIO;

coOmoieHUs1 TpaBwi 0e30mMacHOro OOpallleHHsl C BEUIeCTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHUMAaHMsI UEHHOCTH MpPaBWI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€3011acHOr0 MOBEACHUS B CUTYAIUsIX, YIPOXKAIOIMINUX 37J0POBbIO U KU3HU JIOCH;

OCO3HAHMS TOCIEACTBUNA M HENMPUATUS BPEAHBIX NPHUBBIYEK (YHOTPEOICHHS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEI0BATEIbCKON
NEeSATENbHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHAAX
NEeSITEeNbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH NPAKTHUYECKUX 33734
COI[MAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3Y4EeHUIO Mpodeccuil pa3iuyHoOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 10 XUMHUH;

YBaXXEHUS K TPYY, JIIOJSAM TPy/Aa U pe3yibTaTaM TPYI0BOM JIEITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBUIYAIbHOW TPAEKTOPUHU
oOpa3oBanus, Oymymiedi mpodeccuu W peanu3aniu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C Y4ETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMUM, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0rMYeCcKOro BOCIIUTAHMS

AKOJIOTMYECKU 1€1€CO00Pa3HOr0 OTHOUIEHUS K MPUPOAE, KaK HCTOUYHUKY
CYILIECTBOBaHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSI TI00ATBHOTO XapaKTepa SKOJOTHYECKUX TMPOOJIeM, BIUSHHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOIHON U COLUATILHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJb30BAHUS JIOCTHXKEHUM XUMHHM IS
pelieHrs BOMPOCOB PallMOHATIBLHOIO MPUPOIONOIL30BaAHNS;

AKTUBHOI'O HENPUATHS JIEUCTBUWA, NPUHOCAIIUX BpEN  OKpYKarolleu
NPUPOJHON Cpele, YMEHHUS MPOTHO3MPOBATH HEOJIATOMPUSTHBIC KOJIOTHUYECKUE
MOCJICICTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIaTh UX;

HAJIUYHSl Pa3BUTOrO SKOJIOTMYECKOI'0 MBIIIUICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEeATEeNbHOCTH AKOJIOTMYECKON HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpaKkTUKe, CIOCOOHOCTM ¢ YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJEOJIOTHUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHOW MPAKTUKH;

NOHUMaHUsl CHEeUM(PUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiud B
GbopMUPOBAHUN PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKAIOIIeM MUpPE KaK O €AMHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPOoOJIeM COXpPaHCHUS
IPUPOTHOIO PAaBHOBECHS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XWMHUHM IS COBPEMEHHOU
IUBWIN3ALMA: B €€ TyMaHUCTUYECKON HAMNpaBIICHHOCTH W BaXXHOM poIud B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYpbI, PEHIEHUHU II100aJbHBIX MPOOIIeM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, DHEPIETUUECKOM, NUIIEBOU U
AKOJIOTHYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, OOECIIEYCHUH YCIOBUU
YCHEUIHOTO TpyJa M JKOJOTUYECKH KOMGPOPTHOM JKM3HHU KaXJOro 4YieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: TIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh



TIOJTydaeMble 3HAHUSI JIJISl aHAIM3a U OOBSICHEHUS SBICHUN OKPYXKAIOMIETO MHUpa U
NIPOUCXOIANINX B HEM M3MEHCHUM, YMEHUS JIenaTh 000CHOBAaHHBIC 3aKJIFOUCHUS Ha
OCHOBE HAy4YHBIX (DaKTOB W MMECIONIUXCS JaHHBIX C IEJIbI0  TOJYyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUSA IS
pelIeHMs MPOoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K TIO3HAHUIO M UCCIIeIOBATENILCKOMN IeATEeIbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 10 XUMHUU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nu4HbIX chepax npodeccruoHaIbHOMI
NeSITeTHHOCTH.

METANPEIMETHBIE PE3YJIBTATDI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Y4eOHOTO TpenMera «XuMus» Ha
YpOBHE CpeIHET0 00111eT0 00pa30BaHuUs BKIIOUYAOT:

3HaYMMbBIE IS (QOPMUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIIEHAYUYHbIE TOHITHS, OTPAKAIOIINE
IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpA U CHENU(UKy METOJO0B ITO3HAHMS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
IpoIIecC, CUCTeMa, Hay4YHbIH (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusl, UCCIIE0BaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

PEryJISTUBHBIE), o0ecreynBaroIme (dopmHpoBaHue (yHKLIMOHAIBHOM
I'PaMOTHOCTH U COLIMAJIBHOM KOMIIETEHIIUU 00YyYaroInXcs;
CIIOCOOHOCTH o0yvaroumxcs UCII0JIb30BaTh OCBOCHHBIE

MEXTUCIIUTUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC y4eOHBIE
JIEUCTBUSA B IIO3HABATEIBHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble PE3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHUBHBIMH W  PETYJISTHUBHBIMU
ICUCTBUSIMU.

OnJagenune YHUBEPCAJIbHBIMU y4eOHbIMH NMO3HABaTEeJbHBIMH
JelCTBUSIMMU

1) 6a30Bble JIOruYecKue JAeicTBUsI:

CaMOCTOATETLHO  (OPMYNHPOBATH W AKTyaIM3UPOBATh  MPOOIIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEIISATh LENN JEITEIbHOCTH, 3a/aBas IapamMeTpbl U KPUTEPUU HX
JOCTHXKEHUS, COOTHOCHUTB PE3YJIBTAThI AEATEIBHOCTH C MOCTABJICHHBIMU LIETAMU;

WCIIOJIb30BATh MPU OCBOCHUU 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUJICHUS —
BBIICJISITh XAPAKTEPHBIC NMPU3HAKUA TMOHATHUM W YCTAHABJIMBATh MX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACNbHBIX (DAKTOB U
SIBJICHUM;

BBHIOMpATh OCHOBAHUS U KPUTEPUU JJI KJacCU(PUKAIIMU BEIIECTB MU
XAMUYECKHUX PEaKIIUi;

YCTaHABIUBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXAY HU3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPacCyXkIAeHUs (MHIYKTUBHbIC, JEAyKTUBHBIE, IIO
AQHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U TMPOTUBOPEYUS B paccMaTpPUBAEMbIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3AKITFOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSI, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, PE0OPA30BBIBATH MOJIETBLHBIE MPEICTABICHUS — XUMHUECKUI
3HaK (CHMBOJI) DJJE€MEHTa, XUMH4YecKas (opMmysia, YpaBHEHHE XHMHUYECKOU
peaKkiuu — MpU PEIICHUU Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJICJIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a3oBbIe HCCIeI0BaTEIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAMU METOJIOB HAy4YHOTO MO3HAHUS BEIIECTB U XHUMHUYECKHUX
peaKLnil;

dbopMynHpOBaTh LIETU U 33a]]a4l UCCIEI0BAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAa4ECTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI I (DOPMUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKAa3bIBAEMBIX CYXKICHUM;

BJIQJIETh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
YYEHUYECKHUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHHS HAOIIOAATh 32 XOJIOM
npoLecca, CaMOCTOATENIbHO MPOrHO3UMPOBATh €ro pe3yibrar, (HOpMyIupoBaTh
0000111eHHs U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIIEIOBAHMS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOJICIIAaHHON paboTe;

OpUOOpETaTh ONBIT YYEHUYECKOHM MCCIIEIOBATEIbCKOM U MPOEKTHOM
JEATENbHOCTU, TMPOSBIISITh CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a]ay, IPUMEHEHUIO Pa3IUYHBIX
METOA0B MO3HAHMUSI.

3) pa6ora c nunpopmanueii:

OPUEHTHPOBATLCA B PA3JIUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
NOMyJIsipHAasl JIUTEpaTypa XHUMHYECKOTO COJACpPKaHUS, CIPaBOYHBIE MOCOOUS,
pecypcel MHTepHeTa), aHaTu3upoBaTh WH(YOPMAIIMIO PA3IMYHBIX BUAOB U (OpM
npeACTaBIEHUs, KPUTHYECKHU OILICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYNBOCTH;



dbopMyTHpOBaTH 3aMpPOCHl U MPUMEHATh PA3IMYHBIE METOBI MIPU TOUCKE U
orbope wuHbOpMalMU, HEOOXOAUMOWU ISl BBIMOJHEHMS Y4eOHBIX 3ajad
ONPEIEIIEHHOr O THUIIA;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIONCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMaJbHYIO  (QOpMYy  MpEICTaBICHUS
uHdopManuu (cxembl, rpadyKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCIIONIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeAcTBa NpH paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXIpeaAMeTHbIe ((hu3udeckue u
MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBHATYphl, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISITHOCTH.

OgyajgeHne yHUBepPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMM:

3a/1aBaTh BOIMPOCHKI MO CYIIECTBY 00CYX)AaeMOM TEMbI B XOJI€ JUajora U/wiu
JUCKYCCUH, BBICKa3bIBaTh  HAeH, (GOPMYJIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITTOJHEHHS TPE/JIOKEHHON 3a/1a4u;

BBICTYNIaTh C MPE3EHTAlMEel pe3yJbTaTOB IMO3HABATEIbHOU JEATEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM MPH BHITIOJTHCHUU
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIECTB, PEIM3aIluu y4eOHOTO MPOeKTa U (HOPMYITUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTrJIACOBAHUA MO3ULMKU B
X0J1e 00CYXJIeHHsI 1 0OMEHa MHEHUSIMHU.

OByajieHNe YHUBEPCAJIbHBIMH PeryJIsTHBHBIMH JeCTBUSMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISITH CBOIO IO3HABATEIbHYIO
NeATEeNbHOCTh, ompeaensss e€ [eau W 3ajladd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraeMblil  aNrOpuUTM JIEeUCTBHM TIpH
BBITIOJTHEHWW YYEeOHBIX M UCCJIENIOBATEIbCKUX 3a]ad, BbIOMpaTh Hambosee
3¢ }eKTUBHBIN croco0 HMX peueHuss ¢ YYETOM TNOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUYCCKHUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEU JIEATEILHOCTH Ha OCHOBE CamMOaHallh3a
Y CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHSI»
OTPaXKaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUM O XHMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, POJIM XUMHUU B TIO3HAHUU SIBICHUUN



opupoabl, B (OPMUPOBAHMM  MBIIUIEHUS MW  KYyJbTYpbl JIMYHOCTH, €€
(yHKIMOHAIBHOW FPAMOTHOCTH, HEOOXOIUMOM /1JIs1 pEIIeHHs TPAKTUYECKUX 3a1a4
U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOJIHOMN
cpene;

BJIAJCHUE  CHCTEMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIArarolMe TMOHATUS (XUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, 3JIEKTPOOTPUIIATEIHLHOCTD, XUMUYECKASI
CBsI3b, CTPYKTypHasi gopmyina (pa3BépHyTas M COKpallEHHas), MOJb, MOJIApHas
Macca, MOJSIpHBIM O0O0BEM, YIJIEpOJAHBIN CKeleT, (YHKIMOHAIbHAs TpyIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJOTMYECKHUM Psifl, TOMOJIOTH, YIJIE€BOAOPO/IbI,
KHCJIOPOJ U a30TCOJAEPKAILHUE COCIWHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOEHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUsI MAaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUH SI3bIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHUS,
JeXallue B OCHOBE IOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHUX
ABJICHUHM, (PAKTOJOTMYECKUE CBEICHUS O CBOWCTBAxX, COCTaBe, IMOJIYYCHUH U
0€e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM 1eSITEeNIbHOCTH YeJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISBIATH XapaKTEpHbIC MPU3HAKUA TOHSITHUH,
YCTAHABJIMBATh UX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHS MpU
OMKMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHMYECKUX COSANHEHUM;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XMUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIlEHHON)
dopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHUMUYECKUX pEaKIui,
U3rOTABJIMBATh MOJENU MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILIIOCTPALUU HX
XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAaHABIMBATh MPUHAJJIC)KHOCTh HM3yYEHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOEHUIO K ONpEACIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOpOIbl, KHUCIOPOJ M a30TCOAEp kaIine
COEIMHEHUSA, BBICOKOMOJIEKYJIIPHBIE COEOUHEHHMs), J1aBaTh WM HAa3BaHUS I10
cucremarnuecko HomeHknarype (IUPAC), a Takxke NpUBOAUTH TPHUBUAILHBIC
Ha3BaHUS OTAEIbHBIX OPraHUYECKUX BEUIECTB (ITWIEH, MPONWIEH, AalleTHUJIEH,
STUWJICHIJIMKONb, TIAUIEpUH, (eHos, (popmaibierui, aleTaablerusl, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCIIOTA, TIIF0OKO03a,
dpyKTO3a, KpaxmMa, HeJII0I03a, MIHULUH);

c(OpMHPOBAHHOCTh YMEHUS ONPEAENSATh BUABI XUMHUYECKOH CBSI3M B
OpPraHUYECKUX COECIUHEHUSAX (OJUHAPHBIEC U KPATHBIC);



c(hOpMUPOBAHHOCTb YMEHUS NPUMEHATHh IOJIOKEHHUS TEOPUU CTPOCHUS
opranuuyeckux BeniectB A. M. BytiepoBa ajis1 00bsICHEHUSI 3aBUCUMOCTU CBOWCTB
BEII[ECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHMM  XapaKTepu30BaTb  COCTaB, CTPOCHHUE,
buznueckne W XUMUYECKHE CBONCTBA TUIUYHBIX TPEICTABUTEICH pPa3THMIHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, dTaH, ITWICH, NMPOIUJIEH, alleTHJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ], ATaHOJ, STUJICHIJIMKOIb,
TJIAIEPUH, (EHOJ, aleTalbJIerua, MypaBbUHAs M YKCYCHas KHUCIIOTBHI, TJIIOKO3a,
KpaxMall, 11eJIJTI0JI03a, AMUHOYKCYCHAsl KUCII0Ta), WJUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOIOPOIHOTO
Colpbd  (HE(Tb, NUPHUPOAHBIA Tra3, Yroiib), CHOCOOBI HUX MepepabOTKU MU
MPaKTUYECKOE MPUMEHEHHE MPOYKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh YMEHHUU TIPOBOJAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBA HMCXOIHOTO BEIIECTBA WIIM TMPOJYKTa
peakiuu 1O W3BECTHBIM Macce, O0BbEMY, KOJWYECTBY OJHOTO M3 HCXOMHBIX
BEII[ECTB WJIH MPOYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMCHHH BJIaJETh CHCTEMOM 3HAHHM 00 OCHOBHBIX
METOAaX HAYyYHOIO MO3HAHUs, UCIOJIb3yEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SBJICHUH (HaOM0IeHNE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHWYECKHE 3HAHWS I NPUHATUS PELICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOJIIO/IaTh MPaBUIIA MOJIH30BAHUS XUMUYECKOU
nocyao U jabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITIOJHEHUIO JIA0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUJITAHUPOBATh U BBINOIHATH XUMHYECKUM
AKCTIEPUMEHT (TIPEeBpaIlleHUs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYyUYEHHUE
TUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPTaHUYECKUX
BEIIECTB, JICHATypallus O€JIKOB MPU HarpeBaHUM, IIBETHHIC pEaKIMu OEJIKOB) B
COOTBETCTBHM C TIpaBUJIaMH TEXHUKM O€30MAaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1A0OpPATOPHBIM OOOPYIOBAHHMEM, TMPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BHIBOALI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh yMEHUW KPUTUUYECKU aHAJIM3UPOBATh XUMHYECKYIO
uHpOpMAIIMIO, TIOJNYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEeACTBA MAacCCOBOM
uHbopmariu, IHTepHeT U ApyTHX);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1eaecoo0pa3Horo MoBEeAEHUS B OBITY W TPYAOBOM JESITEIHHOCTH B IEIAX
COXpaHEHUs] CBOEro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMAacCHOCTh BO3JICWCTBUSA HA JKUBBIE OPraHU3MbI ONPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMbIca mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIICHUS] W TPEAOTBpPAICHUS WX BPEIHOTO BO3ACHCTBHS Ha OpPraHU3M
YeJIOBEKA;

JUTsT OOYYAIOIINXCA C OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 37I0POBBS: YMECHHE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMUYECKUX SIBJICHUH;

JUISL CHEeNbIX U CIa0OBUIANIMX OOYyYaloOlUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3amucn XMMHYeCKUX

dbopmyi.
11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas M HeopraHudeckas
XUMHUS» OTPaXkaroT:

c(OpMHPOBAHHOCTh  MPEACTABICHUN: O XHUMHUYECKOW COCTaBIIAIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJIM XHMUUA B TIO3HAHWUU SIBJICHUU
Opupoabl, B  (QOPMUPOBAHUM MBIIUICHUS UM KYJbTYpbl JIMYHOCTH, €€
(G YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUs MPAKTUYECKUX 3a7a4
U 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpexne;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHHMM, KOTOpas  BKIIIOYAET:
OCHOBOMOJIaraloiue MOHATUA (XUMHUYECKUN SJIEMEHT, aToM, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBI OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KOBaJIEHTHAsI, MOHHAs, METAJJTMYECKas, BOJOPOIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUANBl  XUMWUYECKUX  PEaKUUW, PpacTBOp, DJIEKTPOJUTHI,  HEDJIEKTPOJIUTHI,
AIEKTPOJUTHYECKAS JIUCCOLMALUS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakii, XUMUYECKOE PABHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuopnueckur 3akoH J[. M. Menpeneesa,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILICHUS SHEPTUU
OpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJWYECKUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE NOHWMAHUS MNPUYUHHOCTH WU
CUCTEMHOCTH XHWMHUYECKUX SIBIICHUH, (PAKTOJIOTMUYECKHUE CBEJICHHS O CBOMCTBAXx,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIOJIb30BAHUM BAXKHEHUIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;



c(hOpMUPOBAHHOCTh YMEHHU BBISIBJIATh XapaKTEpHbIC MPU3HAKU TOHSITHIA,
yCTaHABJIMBATh WX B3aUMOCBSI3b, MCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MIPEBpaIlCHU;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BATh XHUMHYECKYI0 CHUMBOJIUKY IS
coctaBieHus (OpMysn BEIIECTB UM  YpPaBHEHHM XUMHUYECKUX  PEaKIUH,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbld Ta3, YIVIEKUCIBIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HETalIEHas U3BECTh, TUTHEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUH OMPEACIIATh BAJICHTHOCTD M CTEMEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTABa, BHUJ XUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METAJNINYECKasi, BOJOPOHAS) B COCAUHEHUSIX, THI
KPUCTAIJIMYECKOW PEHIETKM KOHKPETHOrO BElIeCTBa (aTOMHAasi, MOJICKYJsIpHas,
MOHHAs, METAJUTMYECKasi), XapaKkTep CpeAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
COCOUHECHUM,

c(hOpMHPOBAHHOCTh YMEHHUM yCTaHaBJIUBaTh NPUHAJIEKHOCTh
HEOPTraHMYECKUX BEIIECTB IO HMX COCTAaBYy K OMNPEASIEHHOMY KJacCy/Tpyrie
COeIMHEHU (MPOCThIE BEIIECTBA — METAJIBI U HEMETaJIbl, OKCUbl, OCHOBaHUS,
KHUCJIOThI, aM(OTEpHBIE TUAPOKCHU/IBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PACKPBIBATh CMBICI MEPUOIUYECKOro 3akoHa Jl.
U. MenpneneeBa u JeMOHCTPUPOBATH €T'0 CUCTEMATHU3UPYIOIIYIO0, OOBSICHUTEIHLHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB |—4 mnepuonoB Ilepuonnyeckoil cUCTEMBbI
xumuueckux snemeHToB JI. M. MeHnpaeneeBa, ucmonb3yst MOHATUA «S-, p-, d-
AJIEKTPOHHBIE opOuTanmy, «QHEPreTUYeCcKue YPOBHU», OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHYECKHX 3JIEMEHTOB U MX COEIMHEHUN
110 repuojiam u rpymnmnam [lepuogunyeckon cucteMbl XUMUUYECKUX diieMeHToB 1. 1.
Menneneena;

c(OpMHPOBAHHOCTh ~YMEHUW  XapaKTepu3oBaTh (OMUCHIBATH)  OOINIME
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX BEUIECTB  PA3JWYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHUYECKHUMU
BEII[ECTBAMU C MOMOIIbI0 YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUH;

c(hOpMUPOBAHHOCTh YMEHHS KJIaCCU(PUIIMPOBATH XMUMHUYECKHE PEAKIIUU IO
pa3IMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEArupyrolIUX BEIIECTB, TEIIOBOMY
addexTy peaknuu, U3MEHCHHIO CTEIICHEH OKHMCIICHHS 3JIEMEHTOB, OOpaTHMOCTH
peaKklMM, YYaCTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHM COCTABJISATh YpaBHEHHUS PEAKIUN pPa3IuYHBIX
THUIIOB, MOJIHBIE M COKpAIllEHHbIC YPABHEHUSI PEaKIIMii HOHHOTO OOMEHA, yYUThIBas
YCJIOBUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT JO KOHIA;



c()OpMHPOBAHHOCTh YMEHUM MPOBOJAUTH PEAKIMH, MOATBEPIKIAIOIINE
KAUYECTBEHHBI COCTAaB pA3JUYHBIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
BEILIECTB;

chOpMUPOBAHHOCTh ~YMEHHMM  PACKPBIBaTh  CYIIHOCTh  OKHUCIHTEIHHO-
BOCCTAaHOBUTEINIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHUS AJIEKTPOHHOro OanaHca
ATUX PEaKIUM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUUECKON
pEaKIy OT Pa3INIHBIX (PAKTOPOB; XapaKTeP CMEUICHUS XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero Bo3zaeicTBus (nmpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XUMHUYECKHE IPOLECCHI,
JeXKallue B OCHOBE IPOMBIIIJICHHOI'O MOJY4YEHUs CEPHOW KHCIOTBI, AMMHAaKa, a
TaKke C(POPMUPOBAHHOCTh MPEACTABICHUNA 00 OOLMX HAyYHBIX NPUHLHUIAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOr0 IIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYHCICHHUS C MCIOIb30BAHUEM
HOHATHUSL «MAaccoBasi JOJs BEIIECTBA B PacTBOpE», OObEMHBIX OTHOIICHHH Ta3oB
IpY XUMHUYECKHX PEAKIMIX, MACChl BEIIECTBA WK 00bEMa Ia30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WU O00BEMY OJHOrO M3 YYaCTBYIOIIMX B peakluuu
BEIIECTB, TEIUIOBOTO 3¢ (deKTa peakluyd Ha OCHOBE 3aKOHOB COXPAHEHHS MacCChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOJIO/IaTh MPaBUJIA MOJIH30BAHUS XUMUYECKOU
nocyao U jgabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBuiia OOpalIeHUs C
BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMHU IO BBIIOJHEHHIO JIaOOpATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHWI IUIAHUPOBAaTh U BBINOJHATh XHUMUYECKHM
AKCIIEPUMEHT (pa3ioKeHHE MEePOKCHIA BOAOPOJa B MPUCYTCTBUU KaTalu3aTopa,
OIIPEEIICHUE CpPEAbl PAaCTBOPOB BEIIECTB C IOMOIIBI  YHHMBEPCAIBHOIO
WUHANKATOPA, BIUSHUE PA3IHYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEeakluHu,
peaklM MOHHOTO OOMEHA, KAYeCTBEHHbIE pEaKIMU Ha CynbdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAIbHBIX 3a/Jad IO
temaM «Mertams» U «Hemeramibl») B COOTBETCTBMM C NPaBWIAMHM TEXHUKH
0€30MacHOCTH MPHU OOPAILEHUHU C BEIIECTBAMHU U JJAOOPATOPHBIM 000pPYAOBaHUEM,
NPE/ICTAaBIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUN COOTBETCTBYIOUIMX peakiuil U (OpMyIUpoOBaTh BBIBOABI Ha OCHOBE
3TUX PE3yNbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AHAIM3UPOBATH XHUMHYECKYIO
uHpOpMAIIMIO, TOJYy4aeMyl0 U3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);



chOpMUPOBAHHOCTb  YMEHUH  COOJNIOAaTh  MpaBWIa  SKOJIOTHYECKH
1[eJ1ecoo0pa3Horo MoBeAeHUsS B OBITY W TPYAOBOM JACATEIBHOCTH B LEJAX
COXpPAaHEHMSI CBOETO 3/I0POBbS M OKPY)KAIOUIEH MPUPOIHOW Cpelbl, OCO3HABATh
OMAacCHOCTh BO3JEHUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, HOHUMAs
cmbicn mokazarenst [IJIK, mosicHATh Ha mpuMepax CHOCOObl YMEHBIICHUS U
MPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsl OOY4YaIOIINXCA C OTPAaHMYECHHBIMU BO3MOXKHOCTSIMH 37I0POBBS: YMEHHE
NPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METO/aX ITO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL  CIenbIX U ClHa0OBUIALIIMX OOYyYaloOlIUXCS: YMEHHE UCIOJIb30BaTh
penbepHO-TOYeUHYI0 cucTeMy oOo3HaueHu#t JI. bpains s 3anvcu XUMHUYECKHX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Konrtpoabnsbie | IlpakTnuyeckue
NMporpaMMbl Bcero o0pa3oBaTejbHbIE
padoThbI padoTsI
pecypcsbl
Pasnea 1. Teopernueckune 0CHOBbI OPraHMYeCcKOd XUMHH
IIpenmet opranndeckoit xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COETMHEHUN A. 3
M. Bytneposa
Hroro no pazgeny 3
Pa3nen 2. YrieBoaopoasl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
2 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 6 1
' aJIKaIMCHBI, AJIKUHBI
2.3 ApoMaTH4eCKHUe YIrieBOAOPObI 2
54 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
' uXx nepepaboTka
Hroro no pazgeny 13
Pa3znen 3. Kuciopoacoaepxamue oprannyeckue coeIuHeHust
3.1 Cnuptel. ®eHon 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 |
' Croxubie 3GupsI
33 VYrneBoabl 3 2




Hroro no paszneny 13
Pasnen 4. A3orconepxkaiiue opranudeckue coeJHHeHUs1

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pazgeny 3
Pa3znen 5. BoicokoMosIeKyJISIpHBbIE COeINHEHUS

5.1 [Tnactmaccer. Kayuyku. Bonokna 2
Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

KoanuyectBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM nu@posbIe
Ne n/m P Konrpoabusie | IlpakTHyeckue (uuhp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Paznen 1. Teoperuueckne 0OCHOBBI XUMUH
Ctpoenue atoMoB. [lepuonnyeckuii 3akoH
1.1 u [leproanyeckas cucteMa XMMUYECKUX 3
anementToB 1. 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasue 4
' BEILIECTB
1.3 XHUMHYECKHUE PEAKLIUN 6 1 1
Hroro no paszueny 13
Paznen 2. Heopranuueckasi xummust
2.1 Mertanib 4 1
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 17 2 3




12 KUIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM nu¢poBbIe
Ne ni/m P Konrtpoabnbie | IIpakTnueckune (up )
NpOrpaMMsbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3nea 2. Heopranmueckasi xumust
2.1 Merauibl
2.2 Hemeranmnsl 1 1
’3 CB3b HEOPraHUYECKUX M OPIraHUYECKUX )
. BEIECTB
Hroro no pazneny 13
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMUA U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 17 2 3




IHOYPOYHOE INIAHUPOBAHUE

10 KJIIACC
Konu4yecrBo yacos DJIEeKTPOHHBIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Koutpoabupie | Tpakruiecikue f[[fiy‘leﬂﬂﬂ :)lﬁ[()l;l;.onaTenbﬂme
padoThbI padoTsI pecypesI
| IIpenmeT OpraHu4ecKoi XuMuH, e |
BO3HHKHOBEHHUE, PA3BUTHUE U 3HAUCHHE
Teopust CTpoeHUsI OpraHUYECKUX
2 coenqunenu A. M. bytieposa, eé 1
OCHOBHBIE€ MOJIOKEHUS
[IpencraBnenue o KIaccuPpUKaIUN
3 opraHnyeckux BeuecTs. Homenknartypa |
(cucTemaTuveckas) U TPUBHAIbHbBIC
Ha3BaHUs OPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, |
TOMOJIOTHUECKHUH PsiJT
5 Mertan u 3TaH — npocTeume 1
MIPEICTAaBUTEIH aJTKAHOB
6 AJIKEHBI: COCTAaB U CTPOEHUE, CBONCTBA 1
7 OTWJIEH U MPOMUIIEH — MPOCTEHIINe ]
MPEACTABUTENH AJIKEHOB
g [Tpaktrueckas padota Ne 1. «I[lomyduenue | |
ATUJICHA U U3yYEHUE €TI0 CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. Ilomydenne 1

CUHTCTUYCCKOI'O KaydyKa U pC3UHbI




AJIKMHEBL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTUYECKUM psAll. ALICTHICH —
MPOCTEUIINN MPEJICTABUTEIb ATIKUHOB

1 Beluncienus 1o ypaBHEHHUIO XUMUUYECKOU
peakiuu

12 Apensl: 6eH3011 1 TOJTyoJ1. TOKCHYHOCTD
apeHoB

13 I'eneTnyeckas CBSA3b yIiI€BOJIOPOAOB,
MPUHAIJISKAIUX K PA3IUYHBIM KJlaccaM
[IpupoaHble HCTOYHUKH YTIEBOAOPOAOB:

14 MIPUPOJIHBIN a3 U MOMYTHBIE HeDTIHBIC
ra3bl, HeTh U POJYKTHI €€ IepepadoTKu
[IpupoaHble UCTOYHUKH YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTSIHBIE
rasbl, He()Thb U IPOJIYKTHI €€ mepepadoTKH

16 KonTposbHas padbora 1o pazueny
«YT1eBoA0pOABI»

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHos. BogopoaHas cBs3b

18 MHOroatoMHble COUPTHI: ITHICHTITUKOIb 1
TIULEPUH

19 ®DeHOo: CTPOCHHUE MOJIEKYITbI, PU3NYECKUE
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpneruast: GopManbaeTul u
aneTanbaerusl. AeToH

’1 OaHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCJIOTBI: MypaBbUHAsI U YKCYCHAas

22 [Tpaxktuueckas paborta Ne 2. «CBoiicTBa




pacTBOpa YKCYCHOM KHCIOTBDY

23

CTeapI/IHOBaH " OJICMHOBAs1 KHCJIOTHI, KaK
npeaACTaBUTCIIN BBICHINX Kap6OHOBBIX
KHCIIOT

24

Mpbiia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JCHCTBHE

25

CrnosxHbie 3(hUPBI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIIOKHBIX

3¢pupoB

26

JKupbr: runponu3, IpuMeHeHHe,
OuosioruuecKasi pojb )KHpPOB

27

YTneBoasl: cOCTaB, KJIACCH(PHUKALINS.
Baxneiime npeacTaBuTeNun: IiIr0K03a,
dpykTo3a, caxaposa

28

Kpaxman u nemirono3a Kak IpupoIHbIe
MOJIUMEPBI

29

KonTponbHas pabota no pazaeny
«Kucnopozacoaepxaiiye OpraHn4ecKue
coenmHeHUs»/ Beepoccuiickas
poBepoyHas pabora

30

OO01mas xapaKTepUCTHKA a30TCOACPIKAIIUX
OpraHNYeCKHUX COSTUHEHUI /
Bcepoccuiickas mpoBepouHas pabota

31

AMWHBI: METUIIAMHUH U aHWJINH

32

AMUHOKHUCIIOTHI KaK aM(OTEpHbBIE
OpraHUYEeCKHE COEIUMHEHUS, X
ounonorudeckoe 3HaueHue. [lentuapl.
benku kak npupoHbie




BBICOKOMOIJICKYJISAPHBIC COCINHCHUA

OcCHOBHEBIE TIOHITHS XUMHH

33 BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUN !
OCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUM. 1
[TnacTmaccel, kKaydyykH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonTpoabHble

Bcero
padoThI

IIpakTHYeckue
padoThI

Hara
H3Yy4eHH s

DJIeKTPOHHbBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 37IEMEHT. ATOM. DJIEKTpOHHAS
KOH(UTypalus aToMOB

[Iepnonnueckuit 3akoH u [lepnonnueckas
cucTeMa XuMuueckux sjaemenTon . W.
MeHnpneneeBa, ux CBsI3b C COBPEMEHHOM
TEOpHUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB
XUMHYECKHX DJICMEHTOB U UX COEIMHEHUM I10
TpynmnaMm u neprojam. 3HaueHue
MIEPUOTMYECKOTO 3aKOHA U CUCTEMBI
xumudeckux anmemMenToB /.M. MeneneeBa B
Pa3BUTHH HAYKU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOM CBsi3U. BogopoaHas cBs3b

BanenTHOCTB. DNEKTPOOTPULIATETEHOCTD.
Crenenb okucieHud. BerecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HctrHHbBIE U KOJUTOUAHBIE PACTBOPHI.
MaccoBast 10151 BeIeCTBa B pacTBOPE




Knaccudukanus 1 HoMeHKIaTypa
HEOpPraHMYecKuX coeJuHeHul. ['eneTnueckas
CBS3b HEOPTaHUYECKUX BEILIECTB, PA3IUYHBIX
KJIaCCOB

Knaccudukanus XuMu4ecKux peakiui B
HEOPraHUYECKON U OPraHN4eCKOW XUMHH.
3aKOH COXpaHEHHsI MacChl BELLECTB; 3aKOH
COXpaHEHMs U IIPEBPALCHUS] SHEPTUU IPU
XUMHUUYECKHUX PEAKIUIX

CkopocTtb peakiuu. OOpaTuMble peakluy.
XUMHUYECKOe PaBHOBECHE

10

[Tpaktueckas padora Ne 1. «BnusiHue
pa3nUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKII

11

DnexTponuTHyeckas nucconuanys. [lonstue
0 BozopoHoM okasatene (pH) pactsopa.
Peaknun nonHoro oomena. I'maponm3
OpPraHNYECKHX U HEOPTaHUYECKUX BEIIECTB

12

OKHUCIIUTEIIEHO-BOCCTAHOBHUTEIIbHBIC
peakmuu. [TonsTre 00 smekTponm3e
pacIuiaBoOB U pacTBOPOB COJICH

13

KonrtponbHas paborta no pasaeiny
«TeopeTnueckre OCHOBBI XUMHU»

14

Mertamnel, ux nojoxeHue B [lepuoanyeckoii
CHCTEME XUMHUYECKHX dyieMeHToB J[. M.
MeneneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O01ue pu3nIecKue CBOMCTBA
METAJIJIOB




15

CIuraBel METaJIJIOB. SHGKTPOXI/IMI/I‘leCKI/Iﬁ psAaa
HaHpH)KCHI/Iﬁ METAJIJIOB

16

XUMHUYECKHE CBONCTBA BaXKHEHIIINX
METaJUI0B (HATpUH, Kajdui, KaJdblui, MarHUi,
ATIOMUHUI) U UX COeTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpoMa, MEJIU U UX
COeIUHEHNN

OBIIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

17 2 3

12 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Konrpoabusie | IIpakTHyeckue

B
cero padoTbI padoTbI

Jara
H3y4YeHUH

DJIEeKTPOHHBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX
COeIUHEHUN

[Tpaktrueckas padota Ne 2. "Pemenue
HKCIIEPUMEHTAJIbHBIX 33a4 10 TEME
«Mertamib»"

HemeTamiel, uxX MMOJIOKEHHUE B
[lepronnueckoi cucTeMe XUMHYECKUX
anemenToB J1. . Menpaeneesa u

0COOEHHOCTHU CTPOCHHUS aTOMOB




dusnvecKue CBOWCTBA HEMETAIIIOB.
AJTOTPOITUS] HEMETAIIOB (Ha MpUMepe
KHCII0poJ1a, cephl, hocdopa u yrieposa)

XHUMHUUYECKUE CBOMCTBA raJIOT€HOB, CEPLI U
HUX COCIUHEHUN

XuMHYECKHe CBOMCTBA a30Ta, pochopa u
UX COCIMHEHUN

XHUMHUUYECKUE CBOMCTBA YIiIepo1a, KpEMHHUs
U UX COeIUHEHUN

[TpumeHeHre Ba)KHEUITNX HEMETAIIOB U
HUX COCIUHEHUN

O0001menne ¥ cucTEMaTH3aIHs 3HAHHH 110
teme «Hemerannely». Beraucinenus mno
YpaBHEHHUSIM XUMHUCCKHX PEaKIUi U
TEPMOXUMHUYECKUE PACUETHI

10.

[TpakTueckas padora Ne 3. «Pemienue
AKCIIEPUMEHTATBHBIX 33734 10 TEME
"HemeTamasl"»

11.

KonTtponbHas paboTa mo Temam
«MeTtamwel» 1 «HemeTtamis)

12.

Heopranuueckue u opranuyeckue
kucnotTel. Heopranmueckue u
OpraHNYeCcKHe OCHOBAHUS

13.

AmpoTepHble HEOpraHU4YeCKUe U
OpraHuyeckue coequHeHus. ['eHeTnueckas
CBSI3b HEOPTaHMUYECKUX U OPTaHUYECKHUX
BELICCTB

14.

Poisp xuMum B 00ecIieueHun




BKOHOFHHGCKOﬁ, 3HepFeTI/I‘ICCKOI71 nu
MMUIIEBOM 6630HaCHOCTI/I, Pa3BUTHH
MCIUINHBI

[TpencraBnenus 00 OOIMIKX HAYYHBIX

15. IIPUHIUIIAX [IPOMBIIIJICHHOTO [TOJIyYEHUS 1
BaYKHEHILNX BEILECTB

16. YenoBek B MUpPE BEIIECTB U MAaTEPUAIIOB 1

17. XUMHA U 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 17

I[TPOTPAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

10 KITACC

Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON NMPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

1

Teopernueckre OCHOBBI OPraHU4YECKON XUMHH

1.1

ChopMHUPOBAaHHOCTh MPEACTABICHUH O XUMHUYECKOH COCTaBJISIOIICH
€CTeCTBEHHOHAYYHOW KAapTHHBI MHpA, POJIM XHMHUU B TO3HAHUH
SBIIGHUHA TIPUPOIbI, B (HOPMHUPOBAHWHM MBIIUICHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIMMOM s
pelIeHus TPAKTHYECKUX 3a/ad W OKOJIOTHYeCKH O00OCHOBAaHHOTO

OTHOLIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpelie

1.2

Brnanenue cucTeMON XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIararo e MTOHATHUSA (Monekymna, BaJICHTHOCT,
ANEKTPOOTPHUIATENLHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJIAPHBIA OO0BEM, YIJIEpOAHBIA CKEJET,
GyHKIMOHANbHAS ~ Tpynma,  paaudkal,  H30MepHs,  H30MEpHI,
TOMOJIOTHUECKHH DS, TOMOJIOTH, YIJE€BOJIOPOAbI, KHCIOPOA- U
a30TCcoJeprKaIlie COEIUHEHHs, OMOJOrMYeCKd AaKTUBHBIE BEIIECTBA
(yraneBofpsl, >KHUpPbI, O€NKH), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COECIMHEHMs); TEOPUHM U 3aKOHbBI (Teopus
XMMHUYECKOTO CTPOEHUs opraHudeckux BemecTs A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMHA S3BIK XHMUH, (AKTOJIOTHYECKUE
CBEJIGHUS O CBOMCTBaX, COCTaBe, IIOJy4YeHMH U 0€30MacHOM
HCIIOJIb30BAaHUN  BAXKHEMIIMX HEOPraHUYECKHMX U  OPraHUYECKUX

BELIECTB B OBITY M MPAKTUYECKOM JEATEIBHOCTH YEIOBEKA

1.3

ChopMUpOBaHHOCTh YMEHUH BBIABIATH XapaKTEPHbIE MPU3HAKH
MOHATUM,  yCTaHABIMBATH WX  B3aWMOCBS3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIIME TOHATHS IIPU ONHCAHMM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAHUYECKUX COCTMHEHUI

1.4

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJIb30BATh XUMUYECKYIO CHUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
cokpaméHHOW) ¢GOpMyT OpraHWYECKHX BEIIECTB MW  YpaBHEHUH
XUMHUYCCKHUX peaKHHfI, H3T0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKHUX
BCIICCTB I WIUIIOCTpAIMK HMX XHUMHUYCCKOro M IMPOCTPAHCTBEHHOI'O

CTPOCHUA




1.5

ChopMupoBaHHOCT, ~ YMEHHMH  YCTaHaBIMBATh  MPUHAIJIEKHOCTH
W3YYEHHBIX OPraHMYEeCKUX BEILECTB [0 MX COCTaBy U CTPOEHUIO K
omnpeAenéHHOMY Kiaccy (Tpymme) coeauHeHuil (yriieBoJopo.ibl,
KHCIIOPOJI U a30TCOJAEpKAIlllMe COCAMHEHHUS, BBICOKOMOJIEKYIISIPHBIC
COeIMHEHUs), JaBaTh UM  Ha3BaHUS [0  CHCTEMAaTUYECKOU

HomeHknarype (IUPAC)

1.5

C(bOpMI/IpOBaHHOCTB YMCEHHA ONPCACIIATh BHAbI XHMHYECKOH CBSI3H B

OpraHN4YCCKUX COCIUHCHUAX (OIII/IHapHLIe n I(paTHBIe)

1.6

C(l)OpMI/IpOBaHHOCTB YMCHUA IMPUMCHATD: IIOJIOXKCHUA TCOPHUU
CTPOCHUSA OPraHUYCCKHUX BCIICCTB AM. ByTJ'ICpOBa 1A 0OBSICHEHHS
3aBHCHMOCTH CBOMCTB BEIIESCTB OT HX COCTaBa M CTPOCHUS, 3aKOH

COXPAaHCHUS MACChI BCIICCTB

VYrneBomopoasl.  Kucnoponcomepkamme W a30TCOAEpIKAIIME

OpraHn4YCCKUC COCAUHCHU. BBICOKOMOHeKyHHpHLIG COCOHMHCHUA

2.1

ChopmupoBaHHOCTE YMEHUN TPUBOAUTH TPUBUAIBHBIE HA3BAHUS
OTJENbHBIX OPraHMYECKHX BEIIECTB (3TWUJIEH, NPONWIEH, AalleTUJIEH,
STHJICHTJIMKONb, TIUICpUH, (eHon, (opManbIerus, aueTaabIerH,
MYypaBbMHAs KHUCJIOTA, YKCyCHas KHCJIOTA, OJIEMHOBAas KHCJOTA,
CTeapuHOBas KHCJIOTa, TJI0OK03a, (PYKTO3a, Kpaxmai, IeJJIs03a,

TJIALIKH)

2.2

ChopMHUpOBAaHHOCT, YMEHHH XapaKTepH30BaTh COCTaB, CTPOCHHE,
dbu3uvecKkue W XUMHUYECKHE CBOWMCTBA THUIMYHBIX TMPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHWYECKHWX BEIIECTB (METaH, ATaH, JTHUJICH,
MPOMWIICH, aneTuieH, OyraaueH-1,3, metwiOyraauen-1,3, OeH3odm,
METaHOJ, 3TaHOJI, ATUJICHTJIUKOJb, TJIHICPUH, (EHOJI, aleTalbIeruI,
MypaBbMHAsA M YKCYCHas KHCJIOTBI, TJIIOKO3a, KpaxMaj, IeJUTIJI03a,

AMHUHOYKCYCHas KI/ICJ'IOTa)

2.3

C(l)OpMI/IpOBaHHOCTB YMCHHUA HIUTIOCTPUPOBATH I'€HCTUYCCKYHO CBA3b
MCKAY THUIIMYHBIMHA npeaACTaBUTCIIAMUA PA3INIHBIX KJIaCCOB
OpraHN4YCCKUX BCHICCTB YPABHCHUAMU COOTBCTCTBYHOIIIUX XUMHNYCCKUX

PeaKIHii ¢ UCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYII

24

CdopmupoBaHHOCTH YMEHHUS XapaKTepU30BaTh WUCTOYHUKU
YTIICBOJIOPOJIHOTO ChIPbs (HEDTH, MPUPOIHBIN Ta3, Yroib), CIIOCOOBI X

nepepabOTKH U MPAKTHYECKOE MPUMEHEHHE TPOIyKTOB IIepepadoTKu

XUMUS U )KU3Hb. PacuéThl

3.1

CdopmupoBaHHOCTH YMEHUI BIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAaX HAYUYHOTO IMO3HAHUWA, UCIIOJIB3YCMbBIX B XUMUHN NIPU U3YYCHHUU




BELIECTB M XMMHUYECKUX sABJIEHUN (HaONoJeHue, HU3MEpeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE), UCIIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUS I [PUHATHS pEHIeHHH B KOHKPETHBIX

KU3HCHHBIX CUTYyallUAX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

3.2

ChopmupoBaHHOCTh yMEHHH COONIOATh TpaBUia TOJIB30BAHUS
XUMHUYECKON TMOCYI0il U J1abopaTOpHBIM OOOPYIOBaHHMEM, a TaKXke
npaBuiia oOpalleHus C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paTOpHLIX XHUMHUYCCKUX OIIBITOB

33

ChopMUPOBAaHHOCTh YMEHHI ITAHUPOBATH U BBIMOIHATh XUMHYCCKHUIA
9KCTIEPUMEHT (TIpeBpaIlleHHsI OPTaHMYECKUX BEIICCTB IPH HarpeBaHHH,
MOJIYYCHHUC 3THUJICHA U U3YUCHUC CT'O CBOﬁCTB, KauCCTBCHHBIC PCAaKIIUU
OpraHN4YCCKUX BCHICCTB, ACHATypalus OEeIIKOB Ipu HarpcBaHHH,
IBCTHBIC PCAKIUU 6eJIKOB) B COOTBCTCTBHMU C IIpaBHUJIaMHU TCXHHUKHU
0€30MaCHOCTH TpH OOpaIleHUH C BELIECTBAMU U JIA0OPATOPHBIM
o0opyIoBaHUEM; MPE/ICTaBIISATh pe3yabTaThI XUMHUYECKOTO
JKCTiepuMeHTa B (OpMe 3allUCH  ypPaBHEHHH COOTBETCTBYIOIIMX

peakiuii 1 GopMyITMPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIHTATOB

34

CdopMUpOBaHHOCTH YMEHUHN MPOBOIUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUsM (Macchl, 00BEMA, KOJIMUECTBA WCXOMHOTO BEIIECTBA WU
MPOIYKTa PEAKITUH M0 U3BECTHBIM Macce, 00bEMY, KOJTUIECTBY OJTHOTO

M3 UCXOJHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I)

3.5

CdopmMupoBaHHOCTH YMEHHI KPUTHYECKHU AHAJIU3UPOBATH
XUMHUYECKYI0 HH(OpMAIMIO, TMOJy4aeMyl W3 pPa3HBIX HCTOYHUKOB

(cpenctBa maccoBoii nHhopmanuu, cetb UHTEpHET U ApyTHUe)

3.6

ChopMHUpPOBAaHHOCT yMEHHH COOJIONATh TMpaBUjia HKOJIOTHYCCKH
11eJIeCO00pa3HOro TOBEACHHUS B OBITY M TPYIOBOH JEATEILHOCTH B
LESAX COXPAHEHUs CBOETO 3J0pPOBbS U OKpYXKaroled NpUpOTHOU
Cpe/bl, OCO3HABATh OMACHOCTb BO3JICUCTBUS HA JKUBBIE OPraHU3MBbI
ONpe/IeEHHBIX OPraHUYECKUX BELIECTB, MOHUMAsl CMBICI MOKAa3aTess
[NAK (mpenenabHO AOMYCTUMOM  KOHLEHTpAlUu), TMOSCHATH Ha
mpuMepax crmocoObl YMEHBIICHUS W TPEAOTBPAIICHUS WX BPEIHOTO

BOSHGﬁCTBHﬂ Ha OpraHu3M 4€JIOBCKa

11 KVIACC

Kon
MPOBEPSAEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMBbI CpeIHero 001ero oopa3zoBaHus




pe3yJabTara

1

TeOpCTI/I‘IeCKI/Ie OCHOBBI XUMHHU

1.1

Brnagenne cucremMoll XMMHYECKHMX 3HAHWHM, KOTOpas BKIFOYAeT:
OCHOBOTIOJIATAlOIIME  TMOHATUS  (XMMHUYECKUHA  DJIEMEHT,  aToM,
AIIEKTPOHHASI 000JI0UKA aTOMa, §-, p-, d-3IIEKTPOHHBIE OPOUTAIIA AaTOMOB,
WOH, MOJICKYJa, BaJCHTHOCTb, OJJICKTPOOTPHULIATEIBHOCTh, CTCIICHb
OKHMCJICHUA, XUMHYCCKasaA CBA3b, MOJIb, MOJIApHasd Macca, MOJ'ISIpHI)If/'I
00bEM, KpUCTAJUIMYECKass pelE€TKa, TUIbl XUMHUYECKUX peakuuil
(OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE, 9K30- M JHIOTCPMHYECKHE,
peaku HOHHOTO OOMEHA), pacTBOp, 3JEKTPOJUTHI, HEITEKTPOJIMTHI,
ANIEKTPOJIUTAYECKAsT  TUCCOLMAIMS, OKUCIUTEIb, BOCCTAHOBUTEII,
CKOPOCTh XMMHUYECKOW PEaKIUH, XUMHUYECKOE PAaBHOBECHE); TCOPUH U
3aKOHBI (TCOpHs IJIEKTPOIIMTHYECKOM auccormaiyu, [lepuoamueckuii
3akoH J[.1. MenzeneeBa, 3aKOH COXpaHEHHUSI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHH SI3BIK XUMHH, (JaKTOJIOTMYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, TMOJYYEHHM U 0€30IacHOM WCIONBb30BAHUH  Ba)KHEHIIMX
HEOPraHWYECKHX BEIIECTB B OBITY W MPAKTHYECKOU JESITEIBHOCTH

YCJIOBCKA

1.2

ChopMupoBaHHOCTb yYMEHHUIl BBIABIATH XapakTepHble TNPU3HAKU U
B3aUMOCBS3b M3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOIIME
IOHATUS IIPM OINHUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M MX IPEBPAICHUM; BBIABIATH B3aHUMOCBSI3b XUMHUYECKHX
3HAHUI c MTOHATUSAMHU u IIPEACTABICHUSAMU IPYrux

CCTCCTBCHHOHAYYHBIX IPCIMCTOB

1.3

Bnanenve OCHOBHBIMH METOJaMH HAyYHOTO TO3HAHUS BEIICCTB U
XUMUYECKHX SBICHUW (HAOMIOJEHWEe, W3MEpPEHUE, OSKCIEPHUMEHT,

MOJICIMPOBAHNUE)

1.4

CdopmMupoBaHHOCTh yYMEHUN OINpPEAENATh BaJCHTHOCTb U CTEIECHb
OKHUCJICHUS XUMHUYECKHUX DOJEMEHTOB B COCIUHEHHUSIX Pa3IUYHOTO
cocTaBa, BHJ  XHMHUYECKOM  CBs3M  (KOBaJeHTHasl,  MOHHAafi,
MeTaJin4yeckasi, BOAOPOJHAs) B COCAUHEHHSIX, TUIl KPUCTAILTMUECKON
pEemIETKH KOHKPETHOTO BEIIeCTBa (aTOMHAs, MOJEKYJspHasi, MOHHAs,

MeTaJ’IJ’II/ILICCKaH)

1.5

C(bOpMPIpOBaHHOCTL YMCHHf/'I OIpPCACIIATh XapaKTEp CPCAbl B BOJAHBIX

pacTBOpax HCOPraHNICCKUX COCIUHEHMI

1.6

ChopMupoBaHHOCTH ~ YMEHHMS  KJIACCU(PHUIMPOBATH  XUMHUYECKHE
peakuuy 1o pa3In4HbIM IpHU3HAKaM (YHUCIy U COCTaBy pearupyromux

BEIIECTB, TEINIOBOMY J((EKTy peakiuu, H3MEHEHUIO CTeneHeil




OKHUCJICHHS  DJIEMEHTOB,  OOpaTUMOCTHM  peakUuuu,  Yy4acTHIO

KaTaiu3aTopa)

1.7

ChopMHpOBaHHOCTh YMEHUH  COCTAaBJIATH ypaBHEHHsS  peakuuil
pPa3INYHBIX THUIIOB, IIOJHBIE W COKpAIEHHBIC YPAaBHEHUS pEaKIUN
MOHHOTO OOMEHA, YUUTBIBAsl YCIIOBHSL, IPU KOTOPBIX 3TU PEAKLMU UIYT

IO KOHIIa

1.8

CdopmMupoBaHHOCTh YMEHUH MPOBOJUTH PEAKLUH, MOATBEPIKIAIONINE
KaueCTBEHHBIH COCTaB  pa3jIMYHbIX HEOPraHMYECKUX  BEIIECTB,
pacmo3HaBaTh OMNBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIHNE B BOIHBIX

pacTBOpax HCOPraHNYICCKUX BCIICCTB

1.9

ChopMupoBaHHOCTh YMEHHMH PACKPBIBATH CYIIHOCTb OKHCIHUTEIBHO-
BOCCTAHOBUTEIIbHBIX peakuuin IIOCPEACTBOM COCTaBJICHUSA

AIIEKTPOHHOTO OallaHCa 3TUX peaKui

1.10

CdopMUpOBaHHOCTh yMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH

XUMHUYECKON peakluy OT pa3IMYHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH ~ yMEHUH  OOBACHATH XapakTep CMELICHHS
XUMHUYECKOTO PAaBHOBECHUSI B 3aBUCHMMOCTH OT BHEIIHETrO BO3JCHCTBHUS

(mpuniun Jle laTense)

O6ma;1 N HCOPraHU4YCCKasd XUMHA

2.1

ChopMupoBaHHOCTH yMEHHUH packpeIBaTh cMbich Ilepuoanyeckoro
3aKOHa .. Menneneena u J€EMOHCTPUPOBATH ero

CUCTEMAaTU3UPYIOILYIO0, OOBSCHUTENBHYHD U  NPOTHOCTHYECKYIO

byHKIIH

2.2

CdopmMupoBaHHOCTh YMEHUI XapaKTepU30BaTh MIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3jemMeHToB 1—4 mnepuonos Ilepuoanueckoi
cucteMbl xuMuueckux dyemeHTtoB J[.MI. MeHneneeBa, uUCHONb3ys
MOHATUS  «S-, p-, d-dJCKTPOHHBIC OpPOUTATIN», <«IHEPrEeTHUYCCKUE
YpPOBHH»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MCHCHHS  CBOMCTB
XUMUYECKHX AJIEMEHTOB M MX COCIWHEHUH MO TMEepHojaM W TpyImnam

[leproanueckoii cucrembl xuMuueckux saeMenToB J[.M. Menaeneesa

2.3

ChopMHPOBAHHOCT, YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOITHE
XUMHYECKHE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
NOJTBEPXKIIaTh ~ CYIICCTBOBAHUE  TI'CHETUYECKOH  CBS3M  MEXIY
HEOPraHMYECKUMH  BEHIECTBAMH  C  TOMOUIbIO  ypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ
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C(bOpMPIpOBaHHOCTL YMCHI/Iﬁ YCTaHaBJIMBATb MPpUHAJIC)KHOCTD

HEOPraHUYECKUX BEHIECTB MO HUX COCTaBY K OMPENENEHHOMY KJaccy




(rpymme) coeauHeHUN (MPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJUIbI,

OKCH/Ibl, OCHOBaHHUsI, KUCJIOTbI, aM(QOTEPHbIE TUIPOKCUIBI, COIIH)

2.5

ChopMHUPOBAHHOCTH YMEHHM HCIOJIB30BaTh XUMHYECKYI0 CHMBOJIHMKY
JUIsT  cOCcTaBJieHHs (OPMYJT BEIIECTB W YpPaBHEHUH XUMUYECKHX
peakmuii, cuctematudeckyro HomeHkiatypy (IUPAC) u TpuBmanbHbIC
Ha3BaHMS OTIEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCBIA ra3, aMMHakK, TaméHas W3BeCThb, HeramiéHas HU3BECTb,

IMUTHECBas coaa, MUPUT U npyrne)

2.6

CdopmMupoBaHHOCTh YMEHUN XapaKTepH30BaTh (OMHCHIBATH) 0OIIME
XUMHUYECKHE CBOICTBA HEOPTaHMUECKHUX BEIECTB PA3UYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAHHUE  TI'E€HETHYECKOW  CBSI3M  MEXKIY
HEOPraHWYECKUMMH  BEUIECTBAMH  C  TOMOIIBIO  ypaBHEHUM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.7

ChopMupoBaHHOCTh YMEHHUH IJIAHUPOBATH M BBIMOIHATH XUMHUECKUIH
AKCIEPUMEHT (pa3jlo’KEHUE TEPOKCHAA BOAOPOJA B IPHUCYTCTBUHU
KaTaJIn3aToOpa, ONPEIEICHUE CPeabl PACTBOPOB BEIIECTB C ITOMOILIBIO
YHHABEPCAJIBFHOTO HHIMKATOPa, BIUSHHE pa3INYHBIX (AKTOPOB Ha
CKOPOCTh XMMMYECKOM peakIMH, peakuud HOHHOro OOMeHa,
KaueCTBEHHbIE PEaKuu Ha CyibdaT-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KAaTHOH aMMOHMS, PEIIEHHE SKCHEPUMEHTAIBHBIX 33/ad [0 TeMaM
«Metamb» n «HemeTamiby) B COOTBETCTBUU C MPaBUIIAMU TEXHUKHU
0e30MacHOCTH MpH OOpAIIEeHWH C BEIIeCTBAMM M JIaOOPaTOPHBIM
000pyI0BaHUEM; [IPEACTABIIATh pe3yNbTaThI XUMUYECKOTO
JKCHepUMEeHTa B (OpME 3amUCH YpPaBHEHHH COOTBETCTBYIOIIMX

peaKI_[I/Iﬁ n (I)OpMy.]'II/IpOBaTB BBIBOJbI HAa OCHOBC 3TUX PC3YJIbTATOB

2.8

ChopMupoBaHHOCTb YMEHHH COOMIONATh MpaBHJa IOJIb30BAHUS
XUMHUYECKOH TOCYAOH M Ja00paTOpPHBIM O0OpYIOBaHHEM, a TaKXKe
npaBuiIa oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLHUSMHU

11O BBIITOJIHCHUIO J'Ia60paTOpHBIX XUMHNYCCKUX OIIBITOB

2.9

ChopMupoBaHHOCT ~ YMEHHMHA  XapaKT€pU30BaTh  XHUMHYECKUE
IPOLIECCHI, JIEKAIE B OCHOBE IPOMBIIUICHHOTO IOJIy4EHUsI CEPHOM
KHCJIOTHI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH TPEACTABICHUN 00
Oo0mMX HAy4YHBIX MNPHUHIOUIIAX ©  IKOJIOTHYECKHX  IpodiiemMax

XUMHYCCKOIr'o IMpOMn3BOJACTBA

XUMUS U )KU3Hb. PacuéTel

3.1

CdopMupoBaHHOCTh TPEJCTABICHUNA O XUMHUYECKOW COCTaBISIONIEH

GCTGCTBGHHOHayHHOfI KapTUHbBl MHpa, PpOJM XUMHH B IO3HAHUU




ABJIGHUH TPUPOJbI, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (QYHKIMOHAIBLHON TPAMOTHOCTH, HEOOXOJAMMOMN IS
pelieHusT TPaKTUYECKUX 3aJad M IKOJOTUYECKH OOOCHOBAHHOTO

OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpejie

3.2

ChopmMupoBaHHOCTB yMEHUN KPUTHYECKU aHaJIU3UpPOBAThH
XUMHUYECKYI0 HH(OpMaIUio, MOJy4aeMyl0 U3 Pa3HbIX HMCTOYHHKOB

(cpencTBa MaccoBOif KOMMYHUKAIUH, CETh VIHTEpHET U Apyrue)
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CdopMupoBaHHOCTh YMEHMI COONIIO/IaTh TPaBHIA HIKOJIOTHMYECKU
11eJ1ecO00pa3HOro TOBEIEHUS B OBITY M TPYIOBOHM AESITENILHOCTH B
LENSIX COXPAaHEHHUS CBOETO 3JI0POBbS M OKpYXalomied MpUpOIHOI

Cpebl
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3.5

Oco3HaBaTh OMACHOCTh BO3JICUCTBHMSI HAa KUBBIE OPTaHU3MBI
ONpeAeaEHHbBIX BEIIECTB, MOHMMAas cMbIci nokazarens [1/IK, moscHaTh
Ha MpuMepax crnocoObl YMEHbIIEHUS U NMPEAOTBPAILEHUs UX BPEIHOTO

BOSI[CﬁCTBPIH Ha OpraHus3M 4€JI0BCKa

CdopmupoBaHHOCTH YMEHUU MIPOBOJUTD BBIUHCIICHUS c
UCIIOJIb30BAaHUEM TMOHATHUSA «MaccoBasi JI0Ji1 BEILECTBA B PAacTBOPEY,
O0OBEMHBIX OTHOLICHHM Ta30B MPH XHUMHYECKUX PEaKIUAX, Macchl
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA,
Macce WM 00BEMY OFHOTO W3 YYacCTBYIOIIUX B PEAKIUU BEUIECTB,
TErI0BOTO 3¢ dexTa peakiy Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl

BCIICCTB, MMPCBPAILLICHUA U COXPAHCHUA SHCPIrun




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT coiepP:KaHUs

1

TeopeTnueckue OCHOBBI OPraHU4ECKON XUMUH

1.1

[Ipenver opranuuyeckoi XUMHHU: €€ BO3HUKHOBEHHE, pa3BUTHE W 3HAYCHHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHHUS OPraHHMYECKHX

coenuHeHuil A.M. BytiepoBa, €€ OCHOBHBIE MOJOKEHUS

1.2

CtpykTypHble (QOpPMYNbl OpPraHUYECKHUX BemecTB. [oMoyorusi, H30Mepus.
XuMHYecKasi CBSI3b B OPraHMYECKHX COCIMHEHUSAX — OJMHAPHBIE U KpaTHBIC

CBA3H. Hpe,[[CTaBJIeHI/Ie 0 KJ'IaCCI/I(I)I/IKaLII/II/I OpraHN4YC€CKUX BCIICCTB

1.3

HOMGHKJIaTypa OpraHUYCCKUX CO€IUHEHUI (CI/ICTeMaTI/I‘-IeCKaSI) U TpHUBUAJIBHBIC

Ha3BaHUS Ba)KHEUIIINX HpeHCTaBHTCHCﬁ KIIaCCOB OPraHUYCCKUX BCUICCTB

YrieBogopo bl

2.1

AJKaHBI: COCTaB U CTPOCHUC, TOMOJIOTHUECKHI pAA. Mertan u 3TaH — HpOCTGﬁH.IHC
MNpEACTABUTCIIM AJIKAHOB: (I)I/I?»I/IIIGCKI/IC U XUMHUYECKHE CBOMCTBA (peaKI_II/II/I

3aMCIICHUA U T OpCHI/ISI), HaxXOKACHUC B IPpUPOAC, MMOJTYUCHUC U TPUMCHCHHUC
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AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTUYECKHH psf. DTUIEH W NPONUJIIEH —
MPOCTEHIINE TPEICTABUTENN AJIKCHOB: (M3MUYECKHEe U XUMHUYECKHE CBONCTBA
(peakuuu THUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIPATALMU, OKHCICHUS U

HOJII/IMepI/ISaI_II/II/I), MOJIYYCHHUC U ITPUMCHCHUC

2.3

Ankanuensl: Oyraguen-1,3 u MetunOyranuen-1,3: crpoeHue, BaKHEHIIHE
XMMHUYECKHE CBOMCTBA (peakius noaumepusanuu). [lomyuenue cuHTeTHYECKOTO

KaydyKa U pe3UHbI

24

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJOIMUECKUN psll. ALETHIIEH —
MPOCTEHIINKA TPENCTAaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (uU3MUecKue u
XUMHUYECKHE CBOWCTBA (peakluy r'UAPUPOBaHUs, ralOr€HUPOBaHMs, THIpAaTallly,

TOpeHHUsl), MOJy4YeHHE U IPUMEHEHHE

2.5

Apenbl. benzon: cocrtaB, cTpoeHue, (U3MUECKHME M XHUMHUYECKHE CBOMICTBa
(peakuuy raJloreHupoBaHMs U HUTPOBAHU), IOJydeHHUE U IpUMeHeHue. Tomayod:
COCTaB, CTpOeHHe, (u3MUecKue U  XMMHUYECKHe CBOilcTBa  (peakuuu
rajJJoOTeHUPOBAaHUS M HUTPOBAHMs), IOJIy4YE€HHE M IpHUMEHeHHe. TOKCHYHOCTH
apeHoB. ['eHeTHuecKkass CBsI3b MEXAY YIJIEBOJOPOJAMHM, NPUHAMISKAIIUMU K

Ppa3jiIniIHbIM KJIaCCaM

2.6

[IpupoiHbIEe UCTOUHUKH YTI1€BOAOPOAO0B. [IprpoaHbIil ra3 1 nonyTHbIE HEPTIHbIE




ra3el. Hedtp u €€ mpoucxoxnenne. CriocoOsl mepepaboTKu HePTH: TEpEroHKa,
KPEKUHT (TePMUYECKHM, KaTaTUTHUEeCKui), muponu3. [IpomykTel mepepadboTku
HEe(PTH, MX TPUMECHECHUE B MPOMBIIUICHHOCTH W B ObITYy. KameHHBI yroiab u

MPOIYKTHI €T0 MepepadoTKu

KHCHoponconepmaume OpTraHUYCCKUC COCANHCHU A

3.1

[IpenenpHble OJHOATOMHBIE CIIUPTHL. METaHON U ATAHOJ: CTPOCHHE, PUINUECKUE
U XUMHYECKHe  CcBoOWcTBa  (peakMM C  aKTUBHBIMH  METaJUlaMH,
raJIorTeHOBOJIOPOAAMH, TOpPEHHUE), NpUMeHeHHe. BoJopo/Hble CBS3U MEXKAY
MOJIEKYJIaMH CIUPTOB. [[eficTBHME MeTaHOJIa M STaHOJAa Ha OpraHU3M 4eJOBeKa.
MHoroaromMHbie CUPTHL. ITUICHIJIMKOIb U TIUIEPUH: CTpOeHUE, (pu3ndeckue u
XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO  IIEJIOYHBIMH  METaJUlaMU,
KaueCTBEHHAsl peakilMs Ha MHOTOaTOMHbIE crmHpThI). [leiicTBHe Ha oOpraHu3M

YCJI0BCKa. HpI/IMeHeHI/Ie NIMICPHUHA U OTUJICHI JIMKOJIA
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@deHon: CTpOCHHE MOJICKYNbl, (U3NYECKUEe U XHUMHYECKHE CBOMCTBA.

TokcuunocTs (henona. [Ipumenenue penona
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Anbreruasl ¥ KeTOHbl. POpMabAeTHl, aleTaabAeTHl: CTpOeHHEe, (PU3NIECKHe U
XUMHUYECKHE CBOMCTBA (pEeaKMU OKUCJIEHHUS U BOCCTAHOBIJIEHHUS, KQUECTBEHHbIE

peakuun), MoJIyueHUue U IPUMEHEHHUE
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OnHOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KHCIOTHL. MypaBbHHAsA U YKCyCHas
KHCJIOTBI: CTpPOEHUE, (pU3HUecKue 1 XMMUIECKHE CBOICTBA (CBOHCTBa, 00IIMe JIs
Kjlacca KHUCJOT, peakuus »JTepuuKaluu), TMOIy4YeHHE U IMpPUMEHEHHUE.
CreapuHoOBasi ¥ OJICMHOBAsl KUCIIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX

KHUCIOT. MbllTa KaK COJIM BBICIINX Kap6OHOBI>IX KHCJIOT, UX MOIOIICC I[GIZCTBHG

3.5

Crnoxxnbple 3¢Upbl KaK TPOU3BOJAHBIC KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
a¢upoB. Kupsl. I'maponus xupos. Ilpumenenue xupoB. buonornyeckas poib

KHUPOB

3.6

VYTrieBonbl: cocTaB, KiIacCHU(pUKAIMSA YIIIEBOIOB (MOHO-, M- U TOJHCAXapPHUIBI).
I'mroko3a — mpocTelmuii MOHOCaxapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYIIBI,
(dhU3HYecCKre U XMMUYECKHE CBOMCTBA (B3auMoaeicTBre ¢ ruapokcuaom meau(1l),
OKHCIIGHHE aMMHa4yHbIM pacTBOpoM okcuaa cepedpa(l), BoccraHoBieHuHe,
Opo’keHHEe TIIOKO3bl), HAXOXXJEHHE B MPUPOJAE, MPUMEHEHHE, OMOJIorHYecKas
poiib. @otocuHTe3. PpyKTO3a KaK M30Mep III0K03bl. Kpaxman u nemnono3a Kak
npupoaHbie noauMepbl. CTpoeHHe Kpaxmajia M LeJUIoio3bl. dusnyeckue u

XUMHUYECKHUE CBOMCTBA Kpaxmaiia (THAPOJIN3, KAYECTBEHHAs PEAKIIHs C HOJIOM)

A3zoTcoaeprKkalie opraHu4ecKie CoeTMHEHUS

4.1

AMMHOKHCIOTBI KakK aM(l)OTepHBIC OpraHu4YCCKUC COCOAUHCHUA. duznyeckue u

XMMHUYECKHE CBOMCTBA aMUHOKHCIOT (Ha IpuMepe riauuuHa). buosjormdeckoe




3HAYCHNUEC aMHHOKHUCIIOT. HGHTI/I,I[BI

4.2

benku Kkak TpUpOIHBIE BBICOKOMOJEKYJSpHbIE coenuHeHus. llepBuunas,
BTOpUYHAsl U TpPETHUYHAs CTPYKTypa OenkoB. XHWMUYECKHE CBONCTBA OEJIKOB:

THAPOJIN3, A€HATypaluusa, KAUCCTBCHHBIC PECAKIIMHU Ha Oenku

BBICOKOMOJIEKYIIIpPHBIE COETMHEHUS

5.1

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJICKYISIPHBIX COCIUHECHHI: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BE€HO, CTETICHB MOJIMMEPU3AIIUHN, CPEIHSIS MOJICKYIIApHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYNISPHBIX COCAUHEHHH —

moJIMMEpHU3alvAa 1 NOJIUKOHICHCAIA

5.2

DKClepUMEHTAIbHbIE METOJbl HM3y4eHHUS BELIECTB W HX MpeBpalleHUil:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O KaydyKa U PC3NHbI

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMeHT cOIePKAHMS

1

1.1

TeopeTnyeckue OCHOBbI XUMUU

XUMHYECKUH 37eMeHT. AToM. SInpo aToMa, M30TOMBL. DJIEKTPOHHAS 00O0JIOYKA.
DHepreTuyeckue YpoBHHU, MOJYPOBHH. ATOMHBIE OpOUTANH, S-, p-, d-DIIEMEHTHI.
OcoOeHHOCTH pachpe/eieHHs 3JIEKTPOHOB MO0 OpOUTANIIM B aTOMax 3JIEMEHTOB

NEPBLIX IIGTBII)éX MepruoaoB. 3J'IeKTp0HHElH KOH(I)I/IpraLII/ISI aTOMOB

1.2

[Tepronnueckuii 3akoH U Ilepuoanyeckas cucremMa XuMHIEeCKUX daeMeHToB 1. 1.
MengeneeBa. CBs3b NEPUOAUMYECKOTO 3akoHa H Ilepumonuueckoid CUCTEMBI
xumudeckux aemeHTtoB .M. MenneneeBa ¢ COBpEMEHHONW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJIOXHBIX BEIICCTB IO TPyNIaM U MEpHOIaM.

3HaucHUE NepUOoANYCCKOr0 3aKOHAa B PA3BUTHUHU HAYKU

1.3

Crpoenue BemiecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHUYECKOH  CBSI3U
(koBaJieHTHAs HEMOJISIpHAsE M TOJSpHas, HOHHAs, MeTandeckas). HoHbI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHuUsl KOBAJICHTHOW XUMHUUYECKOU CBSI3U

(oOMeHHBIN U TOHOPHO-aKLENTOPHBIN). BogopoaHas cBs3b

1.4

BaneHTHOCTb. 9HeKTp00TpHHaTCHLHOCTB. CreneHb OKHCICHUS

1.5

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISPHOTO CTPOCHHUS. 3aKOH IOCTOSTHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMICTBa
BELIECTB OT THUMNA KpUCTalMueckod pemérku. IloHstue o aucrnepcHbIX

cucreMax. McTtuHHBIC U KOJUIOWAHBIE PpaCTBOPLI. MaccoBas JO0JIA BCIIECTBA B




pactBope

1.6

Knaccudukanus Heopranmueckux coequHeHnii. HomeHkiiatypa HeopraHmueckux

BEILIECTB

1.7

XumMuyeckas peakmus. Knaccudukanus XUMHUYECKUX peakuui B
HEOPraHUYECKON M OPraHMYECKON XMMHH. 3aKOH COXPaHEHMSI MacChl BEIIECTB,

3daKOH COXpPaHCHUS U IIPCBPAIICHUA DHCPTIHUHU IIPU XUMHUUYCCKUX PCAKIUAX

1.8

CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (PaKTOPOB

1.9

OOpatumble peakuuu. XUMHUecKoe paBHOBecue. DakTOphl, BIMSIOUIME HA

cocTosiHre xumudeckoro paBHosecus. [Ipunnun Jle [larenne

1.10

OnekTponuTuueckas auccoruainusa. CuwibHble W cinabble 3ekTpoiuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KHUCIIasl, HEHTpaibHas, IesouHas. Peakiy HOHHOTO

oOMeHa

1.11

OKHCIINTEIBHO-BOCCTAHOBUTEILHBIE pcakuuun

HeopFaHI/IquKaH XUMMUA

2.1
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Hemeramnsr. [lonoxenne HemeTayuioB B Ileproamdeckoil cucTeMe XUMHUECKUX
anementoB JI.MI. MenzeneeBa U 0cOOEHHOCTH CTpOeHUs aTOMOB. Pusnyeckue
CBOWCTBA HEMETAIIOB. AJUTOTPOIHSI HEMETAJUIOB (HA IPUMEpPE KHUCIOPO/Ia, CEPBI,
dbocdopa u yriepona)

XYWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJOr€HOB, CEphI, a30Ta,
dbocthopa, yrimepoma W KPEMHHA) W WX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJCOACPKAIIMX ~ KHUCJIOT, BOJOPOAHBIX coenuHeHwid). [IpuMeHeHue

Ba)KHEHIIINX HEMETAJJIOB U MX COGI[I/IHCHI/Iﬁ
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Meramnel. IlonoxkeHrue MeTalIOB B HepHOHquCKOﬁ CUCTEMC XHMMHYCCKUX
3JICMCHTOB I[I/I MeHL[eneeBa. Oco0eHHOCTH CTPOCHUA DJICKTPOHHBIX 000104€eK
aTOMOB MCTAJLJIIOB. O6H.II/IC (I)I/I3I/ILI€CKI/IG cBoiicTBa MeTauioB. CIjIaBbl METAJLJIOB.

DNEKTPOXUMHUUECKHUN Psii HAIIPSDKEHUH METAIIIIOB
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XUMHUYECKUE CBOMCTBA BAXKHEHIMX METAUIOB (HATPHUM, Kaluid, KaJbIIHid,
MarHuii, aqlOMUHHUHA, ITUHK, XPOM, >KeJIe30, MeIb) U HX coequHeHui. Obmue

CIIOCOOBI MoJIydCHHd MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1JIOB B GLITy U TCXHHUKE

2.5

I'enetuueckas CBS3b HCOPTraHNYCCKUX BCIICCTB, NPHUHAIJICKANIUX K PA3TITUIHBIM

Ki1accaM

XUMUS U )KU3HDb

3.1

Ponp xmmum B oOecrieueHHH 3KOJ'IOFI/IHCCKOI71, 3HepI‘CTI/I‘-IeCKOI7I n HHLHCBOﬁ
6630HaCHOCTI/I, Pa3sBUTHU MCOWULUHBL. Iloustue o HAayYYHBIX MCTOJAaX IO3HAHUSA

BEIICCTB U XUMHUYCCKUX peaKHI/Iﬁ

3.2

[IpencraBienust 06 OOMMX HAYYHBIX MPUHLMIIAX MPOMBIIUIEHHOTO MOTYYSHHUS




BOXHEHIIMX BemecTB. YeloBEK B MHUPE BEHIECTB U MATEPHAIOB: Ba)KHEWIIWE
CTPOMTENIbHBIE MaTepHualbl, KOHCTPYKIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO,
KepaMuKa, MaTepuaibl IJs 3JEKTPOHUKH, HAaHOMAaTepHalbl, OPraHUYECKUEe U

MUHEpaJIbHBIE y10OpeHus

33

Xumusg u 3A0POBLEC UYCJIOBCKA: IIpaBUJila HCIIOJb30BAHHA JICKAPCTBCHHBIX
npcriapaToB, IIpaBujia 0€3011aCHOI0 MCITOJIL30BaHuUs npceriapaToB OBITOBOM XMMHH

B HOBC@I[H@BHOFI KH3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETH

HUHTEPHET
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