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MHOACHUTEJIbBHAS 3AIINCKA

IIporpaMma 1O XMMHM Ha YypPOBHE CpeAHEro oOiiero ooOpa3oBaHUs
pazpaboTtana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii @enepaiiuny, TpeOOBAHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHOli  0Opa3oBaTeNbHON MPOrpaMMbI CpPeaHEro o0Imero oOpa3oBaHHS
(®OIT  COO), npencraBaeHHbix B~ DeaepabHOM  TOCYJIApPCTBEHHOM
obpazoBarensHoM cranaapTe COO, ¢ yuérom KoHnenum npenojaBaHusa yueOHOTo
npeaMeTa « XuMus» B 00pa3oBaTeIbHbIX opraHusaiuax Poccuiickoit denepanuu,
peanu3yoNmX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, H OCHOBHBIX MOJIOKEHUAN
«Crparernu pa3sutusa BocnuTanus B Poccuiickoit deaepanun Ha nepuoa a0 2025
ronay (Pacmopsixenue [Ipasurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJ0B K pa3pabOTKE MpOrpaMMbl MO XUMHH, K ONPEACIICHUIO
oOmiet crpaTerun 00ydeHUs, BOCIUTAHUSA M Pa3BUTHSA 00yUJalOMIMXCA CPEACTBAMHU
yueOHoro npeamera «Xumus» it 10—-11 knaccoB Ha 6a30BOM ypOBHE COCTAaBUJIU
koHuentyasibHbie nosioxkeHuss GI'OC COO o B3auMo0OYyCIOBJICHHOCTH LETEH,
coAep)KaHus, PE3yJIbTaToB OOydeHHs W TpeOOBaHMI K YPOBHIO MMOJATOTOBKH
BBITTY CKHUKOB.

XUMHUYECKOE o0pa3oBaHue, MOJTy9aeMOe BBITTY CKHUKAMH
00111e00pa3oBaTeNIbHONM  OpraHu3allii, SABJISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBanHocTH. OHO CIYKAT 3aBEPIIAIOIIMM  ATallOM peajvd3alvu  Ha
COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE KIFOUEBBIX I[IEHHOCTEH, MNPUCYIIUX
LEJOCTHON CHUCTEME XUMHUYECKOro o0O0pa3oBaHUA. OTH 1IEHHOCTH KacCaroTCs
MO3HAHWA 3aKOHOB TIPUPOBI, (POPMUPOBAHUS MUPOBO33PECHHS U OOIIEH KyJIbTYpPhI
YEJI0BEKA, a TAKKE HKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO
U npupoaHoi cpene. Peanusyerca xumudeckoe o0Opa3oBaHHE OOYyYArOIIMXCS Ha
YPOBHE CpEeHET0 00I11er0 00pa3oBaHus CPeACTBAMH yUSOHOTO ITpeaMeETa « XUMUSIY,
COJICP’)KaHME M TIOCTPOCHUE KOTOPOrO OMPEACSICHbl B MPOrpaMMe MO XUMHUH C
yuéToM CcrenupuKd HAyKd XUMWW, €€ 3HAUCHHWS B TO3HAHWHM TPUPOIB W B
MaTePUATBHON KU3HW OOIECTBA, a TAKXKE C YUETOM OOMIMX TECH W MPUHITUTIOB,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbl CPEAHEro  OOIIEro
obOpazoBanusa B Poccuiickoit denepanuu.

XVMHAA KaK AJIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK MTPAET O0COOYIO pOJib B
COBPEMEHHOW NMUBWIN3ALMK, B CO3JAaHUM HOBOW 0a3bl MAaTEPUATBLHON KYJbTYPHI.
Ona BHOCHT CBOM BKJIa/l B ()OPMHUPOBAHUE PAMTMOHATFHOTO HAYYHOTO MBITIJICHUS, B
CO3/IaHUE LIEJIOCTHOTO MPEACTABJACHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOJBI M YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHH HAa OCHOBE TOHMMAHUS
BEIIIECTBEHHOI'O0 COCTAaBA OKPYJKAIOIIEr0 MHPA, OCO3HAHUS B3AaUMOCBS3H MEXIY
CTPOEHHUEM BEIIECTB, UX CBOWCTBAMH M BO3MOXHBIMA 00JIACTAMH MMPUMEHEHUS.



TecHO B3aUMOJICHCTBYS ¢ APYTUMHU €CTECTBCHHBIMM HAayKaMH, XUMHS CTajia
HEOTHEMJIEMOHN YaCThIO MUPOBOM KYJITYPhI, HEOOXOUMbBIM YCIIOBUEM YCIENTHOTO
TPpyJAa W JKM3HHA Kaxaoro wieHa oOmectBa. COBpEMEHHash XUMHUS KaK Hayka
CO3WJIaTe/IbHAsl, KAaK HayKa BBICOKMX TEXHOJIOTUM HaMpaBjieHa Ha PEIICHUE
rio0albHBIX TPOOJIEM YCTOWYMBOIO Ppa3BUTHS UEJOBEYECTBA — ChIPHEBOM,
SHEPreTUUECKOMN, MUILIEBOM, SKOJIOTMUECKON O€30MaCHOCTH U OXPaHbl 3JJ0POBbSI.

B cooTtBercTBUM ¢ OOIIMMHM LEAAMH W MOPUHIUIIAMH CPEIHEro OOIIEro
oOpa3oBanusa coaepxkanue npeamera « Xumusay (10—11 kmaccer, 6a30BbIi yPOBEHB
W3YUYCHHS) OPUEHTUPOBAHO MPEUMYITICCTBEHHO Ha OOMIEKYIbTYPHYIO TMOATOTOBKY
o0yyYarommxca, HEOOXOJUMYI0O UM Ui BBIPA0OTKM  MUPOBO33PEHUECKUX
OPUCHTUPOB, YCICIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA, MPOJOJIKCHUS
00pa3oBaHuA B PA3IMUHBIX 00JIACTIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocrapnsiomuMu  npeaMeTa  «XuUMHS»  SABIAIOTCA  0a30Bbl€  KypChl —
«Oprannueckasd xumus» U «OOmAas W HEOPraHuueckas XHUMHSI», OCHOBHBIM
KOMIOHEHTOM COJICPKAaHUSI KOTOPBIX SIBJIAIOTCA OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAaHWH IO HEOPTAaHMUECKON XWMUM (C BKIIOUCHHEM 3HAHMNA W3 OO0IeH XUMHUH) U
oprann4eckoil xumun. GOpMUPOBAHUE JAHHOW CHUCTEMBI 3HAHWW MPU WU3YUYCHUU
npeaMera o0eClneurBaeT BO3MOKHOCTh PACCMOTPEHUA BCETO MHOTO00pa3ud
BEIIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB M TEOPUIA XUMHUH.

Crpyktypa coaepxaHusi KypcoB — «Opranwdeckas xumus» u «OOmas u
HEOpraHWYeCcKas XuMHUs» cpopMupoBaHa B TMporpaMMme 1O XWMHH Ha OCHOBE
CUCTEMHOr0 TOAXOJAa K M3YYEHHUIO Y4eOHOro wmarepuaja u oOyClIOBJIEHA
UCTOPUYECKA  OOOCHOBAHHBIM  pPA3BUTHUEM  3HAHUH  HA  ONPEACIIEHHBIX
TEOPETUUYECKNX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XWMHUHM BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIACCHUUECKONW TEOPHUU CTPOCHUS OPraHMYECKHUX
COCIMHEHUM, a TaKXKe Ha YPOBHE CTEPEOXUMHUUYECKMX M  SJICKTPOHHBIX
MPECTABJCHUN O CTPOEHUH BellecTB. CBeIeHUs 00 U3yUaeMbIX B KypCe BEIIECTBAX
JAIOTCS B PA3BUTUU — OT YTJIEBOJOPOJAOB JO CIOKHBIX OMOJIOTHUYECKU AKTUBHBIX
coenvHeHud. B Kypce  opraHudeckoid  XWMUM  MOJYy4arOT  Pa3BUTHE
cchopMHUpPOBAHHBIE HA YPOBHE OCHOBHOTO 001Iero oOpa3oBaHMs MEPBOHAYATHHEIE
MPEICTABIICHAS O XUMHUYECKOW CBS3H, KIIACCH(UKAIMMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XMMUUYECKOH PEaKIUH.

[Ton HOBBIM YyIJIOM 3peHUA B NOpeaMeTe «XHUMHUsS» 0a30BOro0 YPOBHS
paccMaTpUBAaETCAd M3YUYEHHbIH HA YPOBHE OCHOBHOrO oO1IEro o0pa3oBaHUA
TEOpEeTHUECKHiA Matepual © (PaKTOJOTHUCCKHE CBEACHUS O BEMIECTBAX U
xuMHuueckoi peakiuu. Tak, B yacTHoCTH, B Kypce «OOas u HeopraHuyeckas
XUMUS» OOYyYaIOIUMCSl TMPEIOCTABIAECTCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETCOPETUYECKUX U METOJO0JIOTHYECKUX TMO3UIUHI,



ryOoke TOHATh MCTOPHYECKOE W3MEHECHHWE (QYHKIHMA STOTO 3akoHa — OT
obo0maroen 10 OObACHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHWN O BaXHEHIIMX BEMIECTBAX, MX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMCHCHHH, a TAKXKE O XUMHUYECKHAX PEAKIMAX, X CYINTHOCTH H
3aKOHOMEPHOCTAX MPOTeKaHus qonoJiHseTcs B kypeax 10 u 11 knaccos sneMeHTamu
COJIep KaHMs, UMEIOMUMHA KYJIbTYPOJIOTHUYSCKAN W TPUKIIAHON XapakTep. OTH
3HAHMS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBS3M XUMWH C JAPYTMMH HAyKaMH,
PACKpPBIBAIOT €€ POJTb B MIO3HABATEIHHONW M MPAKTHUECKON IEATETLHOCTH UEJIOBEKA,
CMOCOOCTBYIOT BOCTIMTAHHUIO YBAKEHUS K MPOIIECCY TBOPUYECTBA B 0OJIACTH TCOPHH
Y TIPAKTHYCCKUX MPUJIOKEHUNA XUMHUH, TIOMOTAIOT BBIITY CKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO W JIUYHOCTHO 3HAYMUMBIX MpoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYIECKH OCMBICITMBATH HH(POPMAITHIO U IPUMEHATD €€ /TSI TOTIOJTHEHU S 3HAHUH,
PEIICHHS] MHTEIUICKTYJTbHBIX M SKCIICPUMEHTAJILHBIX UCCIIEA0BATENIbCKUX 3a1a4. B
IIEJIOM COJepKaHue y4eOHOTo mpenmeTra «XUMHsS» AAHHOTO YPOBHS W3YUCHUS
OPHUEHTHUPOBAHO Ha (JOPMUPOBAHUE Y OOYUAIOTIMXCS MAPOBO33PEHUECKONH OCHOBHI
JUIA TIOHUMaHuA (UITOCOPCKUX HICH, TaKWX KakK. MaTepUajbHOE CIUHCTBO
HEOPTaHUYECKOTO W OPTaHNUUECKOTO MHUPa, 00y CIIOBIEHHOCTh CBOHCTB BEIIECTB UX
COCTaBOM M CTPOSHUEM, TIO3HABAEMOCTH TTPUPOTHBIX SBJICHHHA Ty TEM SKCIIEPUMEHTA
U PpCEIIeHWA TPOTHBOPEUHMI MEXKITy HOBBIMH (PaKTaMHU ¥ TEOPETHUCCKUMU
MPEAMOCHUTKAMH, OCO3HAHUE POJIM XUMHUHW B PEIICHUH SKOJIOTHUECKUX TIPOOIeM, a
Takke MPoOJIeM COCPEKEHUS YHEPTETUICCKAX PECYPCOB, CHIPhS, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MATEPUAJIOB.

B nmnmaHe pemienms 3amad  BOCTIMTAHWS, Pa3BUTHA W COIMAIM3AINAN
o0yJaomuXcsd TPUHATHIC MPOTPAMMON IO XUMHW TOJXOIBl K OMPEACIICHUIO
CONEpPKaHUS W TIOCTPOSHUA TIPEeAMETa TPEeayCMaTpuBaloT (popMUpOBaHHE
YHUBEPCAIbHBIX YUESOHBIX ACUCTBUH, IMEIONTUX 0a30BOE 3HAUCHUE JUTS PA3TAUHBIX
BUJOB JCATCIIBHOCTH: peIIeHUA MpoOjeM, TMOHWCKa, aHajau3a u 00padoTKH
uHdopMaIn, HEOOXOAWMBIX JJIi TNPUOOPETEHWS OMbITa TMPAKTHYCCKOW U
WCCIIENOBATEILCKONW JEATEITbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B TIO3HAHWH
XUMUH.

B mpaktuke mpemomaBaHWs XWUMHH Kak Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHusA, TaK U HA YPOBHE CPEAHEr0 OOIIEro oOpa3oBaHus, IPH ONMPEACIICHUN
COJIEPKATEITbHON XapaKTePUCTUKH IIeJicH HW3YyUCHHS TMPEIMETa HamNpaBIICHAECM
MEPBOCTETICHHOW 3HAYAMOCTH TPAJAWIMOHHO TPHU3HAETCS (HOPMHUPOBAHWE OCHOB
XUMUYECKON HAyKW Kak 00JJaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKON
JEATEIIBHOCTHA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyiIbTyphl. C
METOJAMUYECKOW TOUKH 3PEHHUS TaKOW TOMXOM K OMPEACIICHUIO IeNieH W3ydeHUs
MIPEeMETA ABJISICTCS BIIOJIHE OTIPABIAHHBIM.,



CornacHO JaHHOW TOYKE 3PEHUA TJIABHBIMM LEAAMH U3YUYCHHS TPEaMeETa
«Xumusa» Ha 6azoBom ypoBHe (10 —11 ki.) ansroTes:

e (opMHPOBAaHHUE CHCTEMBl XHUMWYCCKMX 3HAaHHM KaK  BaKHCHIIICH
COCTABJIAIOIIEH €CTECTBEHHO-HAYYHOW KApPTHUHBI MHUPA, B OCHOBE KOTOPOU
JIeXKaT KITIOYEBBIC TOHATHS, (PYHIAMEHTAJIbHBIC 3aKOHBI W TEOPUU XHUMHH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHWE W MOHUMAHUE CYIIHOCTH JOCTYIHbBIX
0000111eHI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOPHEN UX
Pa3BUTHS U CTAHOBJICHUA,

o (opMupoBaHHUE U Pa3BUTHE MPEICTABICHUN O HAYUHBIX METO/IAX MMO3HAHUS
BEIIIECTB U XUMUUECKHUX PEAKIUIA, HEOOXOAUMBIX JIJ1si MPUOOPETEHUA YMEHU N
OPUEHTUPOBAThCA B MHUPE BEUIECTB M XUMHUUECKUX ABJICHUH, UMEIOLIUX
MECTO B IPUPOJIE, B MPAKTUYECKON U MTOBCEAHEBHOM KU3HH,

e Ppa3BUTHE YMEHUH U CIIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHUEM  XUMHUYECKOTO SKCIEPUMEHTA, COOIOJACHUEM  MpPaBUI
0e30MmacHOro 0OpallleHHs C BEIIIECTBAMH.

Hapsny ¢ stum, coaepxaTenbHas XapakKTepPUCTHKA LIEJICH U 3a7a4 U3yUYEHUA
MpeaMETa B MPOrpaMMe MO XMMUK YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C
HOBBIMHU TPUOPUTETAMH B CUCTEME cpeaHero ooinero oOpazoBanus. CeroaHa B
MPENOAABAHUM XUMHU B OOJIbIIEH CTEEHU OTAETCS MPEANOYTEHUE MPAKTUIECKON
KOMIIOHEHTE COJACp:KaHusl OOyueHHs, OPHEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA 0O0II€00pa30BaTeIbHON OPraHu3aivu, BJIAACIOIIECTO HE HabopoM
3HaHWHA, a (PYHKIIMOHAJIBHON TPaMOTHOCTHIO, TO €CTh CHOCO0aMHU W YMCHHSIMH
AKTUBHOTO MOJYUYCHUS 3HAHUW U MPUMEHEHUS UX B PEATTbHOMN KU3HU IS PEIICHUS
MPAKTUYECKUX 3a/1a4.

B cBsi31 ¢ 3TUM NpH U3YUCHHUH NPEAMETA « XUMHUS» JOMUHUPYIOIIEE 3HAUCHHUE
MPUOOPETAIOT TAKKUE LIEJIHN U 33J1a4U, KaK:

aganTanys o0ydyarolMXCs K YCAOBUAM JIMHAMUYHO Pa3BUBAIOILIETOCS MUPA,
dopMupOBaHWEe  WHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BAHUIO, COTPYJIHHUYECTBY, CAMOCTOSTEIIbHOMY MNPHUHATHUIO TPAMOTHbBIX
pEelICHUH B KOHKPETHBIX )KU3HCHHBIX CUTYALUSIX, CBA3AHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM

dopMmupoBanre 'y OOy4arOmUXCs  KJIIOYEBHIX  HABBIKOB  (KITIOUEBBIX
KOMITIETCHIIAM), WUMEIOINX YHUBEPCAJIBHOE 3HAUCHUE JUIS PA3MYHBIX BUOB
JEATENIBHOCTH. PEIICHUA TpoOieM, TIOWCKa, aHam3a U o0paboTku uHpopmarmy,
HEOOXOIUMBIX ISl MPUOOPETEHUS OMbITA ACITEIIbHOCTH, KOTOPas 3aHUMAET BAXKHOE
MECTO B MO3HAHUM XWMHH, a TAKXKE I OLCHKH C TO3UILMA SKOJOTHYECKOU
0€30MaCHOCTH XapaKTepa BIAUAHUS BEIISCTB U XUMUYECKHUX MPOLIECCOB HA OPTaHU3M
YeJI0BEKA U MPUPOJHYIO CPENY;



pPa3BUTHE TO3HABATEIFHBIX WHTEPECOB, MHTEIICKTYAJbHBIX W TBOPUYECKUX
CIOCOOHOCTEH 00YyYaIOIIUXCA: CTOCOOHOCTH CaMOCTOSTEIBLHO MTPUOOPETATh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMHU TTOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEeMEHHBIC HH(POPMAIIMOHHBIC TEXHOJIOTHHU IS TOMCKA M aHajn3a YueOHOU |
HAyYHO-TIOMYJIIPHON WH(POPMAITUH XHMUYECKOTO COICPIKAHMS;

(hopMEpoOBaHUE W PA3BUTHE Y OOYUAIOIIUXCS ACCONMATUBHOTO M JIOTHYECKOTO
MBIIIIEHHS, HAOTI0AATEILHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe OCOOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPH ITUTAHUPOBAHWW W TIPOBEICHUW XHMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTAaHUE Yy OOydaommxcss yOEKIEHHOCTH B TyMaHUCTHYECCKOM
HAIPaBJICHHOCTA XHWMHWH, €€ BA)XXHOW POJM B PEIMICHUH TIOOATBHBIX TPOOIeM
PaITMOHAITEHOTO MPHUPOIOTIONE30BAHMS, TIOTIOJTHEHUS YHEPTETHUECKUX PECYPCOB U
COXpaHEHUS] TPHUPOJTHOTO PABHOBECHSA, OCO3HAHHUS HEOOXOMUMOCTH OCpPEKHOTO
OTHOIICHUS K TPUPOJAEC W CBOEMY 3JI0OPOBBIO, a TakKe MPHOOPETEHHS OIbITa
WCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHWW [JI9 TPUHSITHS TPAMOTHBIX PEIICHUH B
CUTYaIHsIX, CBA3aHHBIX C XUMHUUYCCKUMH SBJICHASIMH.

B yuebGHoM mmane cpeanero oOmiero o0pa3oBaHHS TPEIAMET « XUMUD»
6a30BOT0 yPOBHS BXOJHUT B COCTaB MPeaMETHOW oOmactn « EcTecTBEeHHO-HAYUHBIE
MIPEAMETHD.

OO0miee 4ncsao 4acoB, OTBEAEHHBIX IS U3YUEHUS] XUMUU, HA 0a30BOM YPOBHE
cpenuero obmero odpazosanus, coctasisier 68 wacos: B 10 kmacce — 34 waca (1 gac
B Henemo), B 11 kimacce — 34 gaca (1 gac B Henemo).



COJAEPXKXAHME OBYUYEHUA
10 KUIIACC
OPI'’AHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI 0PraHNYecKOil XUMUH

[Ipenmer oprannueckod XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTHE U 3HAUCHHE B
MOJIYYEHUH HOBBIX BEIIECTB W MATEPUATIOB. TeOpHUs CTPOCHUS OPTAHUUYECKUX
coenmuuennii A. M. bytieposa, €€ ocHOBHBIE 1MOJ10KeHUA. CTPYKTYpHBIC (POPMYJTHI
OpraHWYeCcKuX BelecTB. [omonorua, wu3omepus. XHUMHUYECKas CBI3b B
OPraHUYECKUX COCTUHEHUAX — OJIMHAPHBIC U KPATHBIC CBSA3H.

[Ipencrasnenne o knaccudpukanvy OpraHUMYecKnXx BemiecTB. HoMmenknarypa
OPraHWYECKUX COCOUHEHWH (CUCTeMaThdeckasd) W TPUBUAJIbHBIC HA3BAHHSA
BOKHENIIMX NMPEACTABUTENIEH KIIACCOB OPTaHUYECKHUX BEILECTB.

OKCIEPUMEHTAJIbHBIE METOJbl M3YUCHHUS BEIIECTB W HMX MNPEBPAIICHUN:
03HAKOMJICHHUE ¢ 00pa3aMyi OPraHUYECKUX BEIIECTB U MaTEPUAIaMU HA KX OCHOBE,
MOJICIUPOBAHUE MOJIEKYJT OPraHMYECKUX BEIIECTB, HAOMIOJEHUE W ONHCAHUE
JEMOHCTPAILMOHHBIX OMBITOB MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuy (TIaBjaeHNE, OOYyTIIMBAHUE U TOPEHNE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMUECKUU psaa. Meran u sTtaH —
MPOCTEHINTNE TPEICTABUTETN QJIKaHOB. (DM3MUYECKHE W XWUMHYECCKHE CBOWCTBA
(peaknuy 3aMeNICHWS W TOPEHHS), HAXOXKICHUE B TMPHUPOJE, TONYUYCHHE W
MIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUH pAA. DTUJIEH U TMPOMWICH —
MPOCTEHINTNE TPEICTABUTETH QJIKCHOB. (DM3MUYECKHE W XWUMHYECCKHE CBOWCTBA
(peaknmyi  THAPUPOBAHWSA, TaJIOTCHUPOBAHUA, THAPATAAHA, OKHCICHUA W
MOJIAMEPHU3AITNH ), TIOJTYICHUE Y TIPUMCHCHHE,

Ankaauensl: OytamueH-1,3 u metunOytaauen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKHUE CBOMCTBA (peakius mojuMmepu3anui). [lonydeHne CHHTETHYECKOTO
KayuyKa U pE3UHbI.

AJIKMHBI; COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUH P, ALICTUIICH
— TIPOCTCHINAN TPEICTABUTEIh aJKWHOB: COCTaB, CTPOCHHE, (DU3MUCCKHE W
XUMHUYECKHAE CBOMCTBA (PEakiMy THAPUPOBAHUS, TaJOTCHUPOBAHMS, THAPATAIIAH,
TOPEHUS ), TIOJIyUEeHNE U IPUMEHEHHE.

Apensl. beH3on: cocraB, cTpocHHe, (PHU3MUCCKHE W XUMHYECKHE CBOMCTBA
(peaknyu TaJIOTCHUPOBAHUA M HATPOBAHUSA), TIOJIYUCHUE W TMPUMEHEHUE. 101y01:
cocmas, cmpoeHue,  (uzuyeckue U  Xumuyeckue  colcmea - (peaxyuu
2AN02EHUPOSAHUS U HUMPOBAHUSL), nNoJIyyeHue u npumereHue. TOKCUIHOCTh apEeHOB.



['eHeTrueckas CBSA3b MEXKAY YIJIEBOJOPOJAMHU, MPUHAMICKAIMMMHA K PA3TUUHBIM
KJIaccam.

[TpupoaHble MCTOUHUKH YTJIEBOAOPOAOB. [IpUpoaHbIii ra3 W MOMyTHBIE
Hedranapie ra3pl. Hede 1 €€ mpomcxoxnenne. CrocoObl mepepaboTku HEPTH:
MEPETOHKA, KPEKWHT (TEPMUYECKUAN, KATATUTHUCCKHN), TUPOau3. [IpomayKkThi
nepepaboTku HePTH, WX TPUMEHEHNE B MPOMBINIJICHHOCTH W B ObITY. KaMeHHBIN
YIOJib ¥ MPOAYKTHI €70 NEPEPAOOTKHU.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YyUYE€HUS BEHIECTB W HMX MPEBPAICHUINA:
O3HAKOMJICHHE C 00pa3IaMy TIacTMace, KayuyKoB U pe3uHbl, Koyuiekinn «HedTey»
U «YToib», MOJICTUPOBAHAE MOJIEKYJ YIJIEBOJOPOJOB U TajJOT€HOMPOU3BOIHBIX,
MPOBE/ICHNE MPAKTUYECKOW PA0OTHL: MOJYUCHUE STUIIEHA U U3YUEHUE €T0 CBOUCTB.

PacuétHbie 3anaun.

Boluucnennss mo ypaBHCHHMIO XWMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEAKIMU MO WU3BECTHBIM MAacce,
00BEMY, KOTMIECTBY OJTHOTO M3 MCXOIHBIX BEIICCTB WK MTPOIYyKTOB PEAKIINH ).

Kucsiopoacoaepskamue opraHuyecKue coeIHHeHUs

[IpenenbHble OAHOATOMHBIE COUPTHI. METAHOT W 3TAHOJ. CTPOCHHUE,
(usznueckne W XWUMHYECKHE CBOWCTBA (PEakiMd C aKTUBHBIMH METAJlJIaMH,
raJJIoTeHOBOJIOPOJAMH, TOPEHHWE), TPUMEHEHHE. BOOpOAHBIE CBSA3M MEXKAY
MOJIEKyJIaMU CIUPTOB. [lecTBUE METAaHOIA U ATAHOJIa HA OPTaHU3M YEJIOBEKaA.

MHOroaToMHbi€  COUPTHI. ODTWICHTJIMKOIb W  IJIMIEPUH. CTPOCHHUE,
(¢usznueckne W XUMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO MICIOYHBIMH
METaJJIaMH, KaueCTBEHHAs PEaKIus Ha MHOTOATOMHBIC CrUpTHI). JlelicTBrue Ha
opraHu3Mm uesiopeka. [[puMeHeHre rniepruHa U STUIICHTJIMKOIIS.

®deHo: CTPOCHHWE MOJIEKYNbl, (PHU3UUECKHEe W XUMWYECKHE CBOWMCTBA.
Tokcuunocts denona. [lpumenenne enona.

Anpneruapl U kemowuwvl. Dopmanbaeruj, aleTAIbACTUN.  CTPOCHHUE,
(usznuecke W XMMHUYECKHE CBOHCTBA (PEaKIIMU OKHUCICHUS M BOCCTAHOBJICHUS,
KAueCTBECHHBIE PEAKITUH ), TIOJIyUCHNUE U IPUMEHEHHE.

OIHOOCHOBHBIE MPEACTbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAs U YKCYCHAA
KHUCITOTHI. CTPOCHHE, (PU3MUECKUE M XUMHUUYECKAE CBOMCTBA (CBOMCTBA, OOIHME IS
KJTacca KUCJIOT, PEAKIus 3TepruduKaIium), moaydeHue u npuMmenenne. CteapuHoBas
U OJIEMHOBAs KUCJIOTHl KaK MPEICTAaBUTEIN BBICIIMX KapOOHOBBIX KHUCJIOT. Mblia
KaK COJIM BBICIIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBUE.

Crnoxxnable >(¢UpHl KaKk MPOW3BOIHBIE KapOOHOBBIX KHCJIOT. [ maposnus
cIIOKHBIX 3¢upoB. XKupsel. ['uaponms xupos. [Ipumenenne sxupoB. buonornueckas
POJIb JKUPOB.

VYrneBonel: coctaB, Kiaccudukammsa — yriaeBoAoB  (MOHO-, [OU- U
nonucaxapuabl). [ oko3a — mpocTeiiimmii MoHOcaxapua: 0COOEHHOCTH CTPOCHUS



MOJIEKYJIbI, (PU3MUECKHE U XUMUUECKHE CBOWCTBA (B3aMMOEHCTBHIE C THAPOKCHAOM
meau(11), okucenne aMMradHBIM pacTBOpPOM okcraa cepedpa(l), BoccranoBeHne,
OpO’KeHHE TIIIOKO3bI ), HAX0XKJICHUE B PUPOE, MPUMEHEHHE, OMOJIOTHUECKas POIIb.
®otocunTe3. OpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nenntonos3a kak npupoanbie monuMepsl. CTpoeHHe Kpaxmala U
HEJUTION03bl.  DU3MUeckue W XMUMHUYECKHE CBOWCTBA Kpaxmana (THAPOJu3,
KaueCTBEHHAs PEAKLUsA C HOJOM).

OKCIIepUMEHTANIbHBIE METOJbl M3YUYEHHUS BEUIECTB W WX MPEBPAIICHUN:
npoBeaeHUE, HAOMIOACHUE W OMUCAHWE AEMOHCTPALMOHHBIX OMBITOB. TOPEHHUE
CIIUPTOB, KAUYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHUCIICHHE 3TaHOJa
okcuaom wMmeau(Il)), MHOroaToMHBIX CHUPTOB (B3aMMOJECHCTBUE TIUIEPUHA C
ruapokcuaom meau(ll)), ampaernaoB (OKMCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa(l) u rumpoxcumom memm(ll), B3ammopelicTBHE Kpaxmaia ¢ HOAOM),
MPOBEICHUE MPAKTUUECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Boruucnennss mo ypaBHCHHMIO XWMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOTHOTO BEIIECTBA WM MPOAYKTA PEAKIMK MO M3BECTHBIM Macce,
00BEMY, KOIMIECTBY OJHOTO M3 UCXOAHBIX BELIECTB WJIM MPOAYKTOB PEAKIIIH).

A3OTCOEpIKaIe OPTaHUUYECKUE COSTUHEHUA.

AMUHOKHCIIOTH Kak aM(OTepHbIE OpraHndeckue coeauHenna. Ousndeckue u
XUMHUUYECKAE CBONCTBA aMHHOKHMCIOT (Ha mpuMmepe IinnuHa). buonorumueckoe
3HaYeHHE aMUHOKHUCIIOT. [lenTuasl.

benku kak mpupogHBIE BBICOKOMOJEKYJApHBIE coeAanHenus. [lepBuuHas,
BTOPMYHAA M TPETUUHAs CTPYyKTypa O€IKOB. XHMMHWYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, ICHATYPAIUs, KAUeCTBEHHBIC PEAKIIUU HA OCJIKH.

OKCIIepUMEHTANIbHBIE METOJbl M3YUYCHHUS BEUIECTB W WX MPEBPAIICHUN:
HAOMIOICHNE W OMMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: ACHATypauus OeKOB TpH
HArpeBaHUM, IBETHBIC PEAKIUU OETTKOB.

BbicoKOMOJIEKYISIPHBIE COeAUHEHUSI

OCHOBHBIE TOHATUS XWMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHWI: MOHOMED,
NOJTUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3AINH, CPEAHSSA MOJEKYIApHAsT
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJSAPHBIX COCAWHEHUN —
NOJTUMEPU3ALIHIS U TTOJIMKOHICHCALIHA.

OKCIIepUMEHTANIbHbIE METOJbl M3YUYCHHUS BEUIECTB W WX MPEBPAIICHUN:
O3HaKOMJICHHE C 00pa3liaMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHBIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH MPU M3yUYEHUH OPraHUYeCKOW XUMUH B
10 knacce ocyliecTBIAETCS 4Yepe3 HMCIONb30BaHWE Kak OOIIMX €CTECTBEHHO-



HAyYHBIX TIOHATHHA, TaK W TOHATHH, SBJISIOMUXCS CUCTEMHBIMH IS OTICITBHBIX
MIPEIMETOB €CTECTBECHHO-HAYYHOTO ITHKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TTOHATHS. SBJICHUE, HAYUHBIH (PakT, rUmoTE3a,
3aKOH, TCOPHS, aHAJIN3, CHHTE3, KiIacCU(UKaIus, nepuoanIHOCTh, HAOIIOICHHUE,
HU3MEPEHUE, YKCTICPUMEHT, MOICTTUPOBAHHE.

®dusrka: Martepus, OHEPrusA, Macca, aroM, DJJIGKTPOH, MOJEKya,
SHEPTreTUUYCCKAN YPOBEHBb, BENIECTBO, TENO, OOBEM, arperartHoe COCTOSHHUE
BEIECTBA, (PU3UUCCKUE BEITMUMHBI U SAMHUIIB X H3MEPEHUS.

buonorus: knerka, opranm3M, Owmocdepa, oOMEH BEIIECTB B OPraHU3ME,
doTocuHTE3, OMOMOTHYECKH aKTHBHBIC BemiecTBA (OEIKW, YIJICBOIBI, KHPHI,
dbepmMeHTHI).

['eorpadms: MuHEpaIbl, TOPHBIC TIOPOIBI, TTOJIE3HBIE UCKOIMAEMbIE, TOTUTHBO,
PECYPCHI.

TexHomorusi: mNHIEBBIE TPOMYKTHI, OCHOBBHI PAIMOHAIGHOTO THTAHMS,
MOTOIITHE CPEICTBA, JICKAPCTBEHHBIC U KOCMETHUECKHE TTPENapaThl, MaTePHAITBl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KVIACC

OBIIAA 1 HEOPI'AHUYECKASA XUMUSA

TeopeTnyeckyie 0CHOBbI XUMHUU

XuMmuueckuit snemeHT. AtoMm. fapo artoma, HW30TOMbBIL. DJEKTPOHHAA
o0oyouKa. DHEPreTHYECKUE YPOBHU, TIOAYPOBHHA. ATOMHBIC opOuTanw, s-, p-, d-
snemMeHTbl. OCOOCHHOCTH PaCIpeaeieHUsA AJIEKTPOHOB MO OpOUTANISIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPHOIOB. DICKTPOHHAS KOH(PUTYPAITAS aTOMOB.

[Tepnoanueckuii 3akoH u [leproanueckas cucreMa XMMAYECKAX 3JIEMEHTOB /1.
H. Menneneea. CBa3b MEPUOIUUECKOTO 3aKkoHA W llepmoamueckod cuUCTEMbI
xuMudeckux sneMeHToB . M. MenaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSA CBONCTB XHMHWUYECKHX DSJIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB MO TpynnaMm W MEpUoAaM.
3HaueHUE NEPUOANUECKOTO 3aKOHA B PAa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHUECKas CBsI3b. BHAbl XWMHYECKOW CBSA3HU
(KOBaJICHTHAs HEMOJISIPHAS W TOJSAPHAS, WOHHASA, METaUTHUecKas). MeXaHu3MBbl
oOpa3oBaHWA KOBAQJICHTHONW XWUMWYECKOHW CBs3W (OOMEHHBIH MW JIOHOPHO-
akuenTopHsii). BomopomHas cBs3b. BameHTHOCTh. DNEKTPOOTPHUIATETIHHOCTS.
Crenenb okuciieHus. IoHbI: KaTHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJIAPHOTO M HEMOJIEKYJISIDHOTO  CTPOEHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAUIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMUECKON PELLIETKH.



[Tonsatre o auCcOEpCHBIX cHUCTeMaX. VICTUHHBIE W KOJIJIOMAHBIE PACTBOPHI.
MaccoBas 10Jis1 BEHIECTBA B paCTBOPE.

Kaccndukanms HEOPraHUYECKUX COCIMHECHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYECKAass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAIEKAIINX K PA3TUYHBIM KJIacCaM.

Xumuueckass — peakmusa.  Kimaccuukanyds  XMMHWYECKWX — PEaKIWid B
HEOPraHUYECKOW M OPraHWYECKOM XMMHH. 3aKOH COXPAHEHHUSI MAcChl BEIIECTB,
3aKOH COXPAHCHUS U MPEBPAIIEHUS SHEPTUHU MTPU XUMUUECKUX PEAKIHUSIX .

CKopoCTh peaknuu, €€ 3aBUCUMOCTh OT pasauuHbX (pakTopoB. OOpaTUMBbIC
peakiuu. XuUMHUYECKOoe paBHOBecue. MakTophl, BIMAIOIIAEC HA COCTOAHHUE
XUMHUYECKOTO paBHOBecHs. [ Ipuanun Jle [larense.

OnexkTponuTrueckas aucconuaius. CuibHbIe U ciadbie anekTpoauTtsl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCAs, HEUTpabHAA, IEIOUHAS.

OKUCIUTENBHO-BOCCTAHOBUTEBHbBIC PEAKIINY.

OKCMEPUMEHTAJIbHBIE METOJIbl M3YyUYE€HUS BEIIECTB W HMX MPEBPALICHUIN:
nemMoHcTpauua Tadnul «l lepuoauueckas cucrema xuMmuueckux saementos 1. U.
MeHpeneeBay, U3y4eHUE MOJICNIEH KPUCTAJUIMUECKUX PEHIETOK, HAOMIOACHUE U
OTMCAHKE JEMOHCTPAIMOHHBIX M JJAaOOPATOPHBIX OMBITOB (PA3JIOKEHUE TTEPOKCHIA
BOJIOPO/JIa B MPUCYTCTBUU KaTajau3aTopa, ONMPEICACHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOIIHI0 YHUBEPCAITLHOTO HHINKATOPA, PEAKITUH HOHHOTO 0OMEHA), TPOBEACHHE
npakTHdIeckoit paboTsl « Bimsiare pa3nuuHbIX (akTOPOB HA CKOPOCTh XUMHUYECKOH
PEaKIUN .

PacuétHbie 3anaun.

Pacuétel 1O ypaBHEHUSM XUMHUECKHMX PpEaKIUi, B TOM 4YHUCIHE
TEPMOXUMHUUYECKUE PACUETHI, PACUETHI C UCMOJb30BAHUEM MOHITUS «MACCOBas J0JIA
BEILIECTBAY.

Heopranuueckasi xuimust

Hemetamnel. Ilomoxkenne HemetaiuioB B llepuoaumyeckoil  cucteme
xuMudeckux syeMeHToB J[. M. MeHaeneeBa U OCOOEHHOCTH CTPOCHHSA aTOMOB.
dusnyeckne CBOWCTBA HEMETAJUIOB. AJUIOTPONUA HEMETALIOB (HAa MpUMEpe
KHCITOpoa, cephl, pocdopa u yriepona).

XVWMHWYECKHE CBOMCTBA BAXHEHIIMX HEMETAIIOB (TAJIOTEHOB, CEPHI, a30Ta,
dochopa, yrmepoma W KpeMHHS) M WX COCNUHEHWHA  (OKCHIIOB,
KHCITOPOICOICPKAMAX KUCITOT, BOJOPOAHBIX COCTUHEHUN ).

[IpumeHeHnE BaXKHEHUIINX HEMETAJUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxxenune meramnos B [lepmoanueckoil cuCTEME XUMHUYECKHUX
snemenToB JI. 1. MenneneeBa. OCOOEHHOCTH CTPOCHUSA AJIEKTPOHHBIX 000JO0UEK
atoMoB MeTauioB. O0mue ¢usndeckne cBoiicTBa MeTauioB. CIIaBel METaJJIOB.
DJIEKTPOXUMHUUECKUN PsAJT HAMIPAKCHUN METAJIOB,



XVAMHAYECKHE CBOMCTBA BAXKHCHINMX META/UIOB (HATPWN, KaJIMHA, KaJIbITUH,
MarHui, aAMOMUHHUH, IIUHK, XPOM, JKEJI€30, ME/Ib) M UX COCTMHECHUH.

OO6mme criocoObl MoJiydeHuss MeTauioB. [IpumeHeHre MeTaioB B ObITY U
TEXHUKE.

OKCepUMEHTaIbHbBIC METOJbl H3YUECHHSA BEIIECTB M WX MPEBPAICHUN:
HM3yUeHUE KOJUIEKIMH «MeTalibl W CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4, HAOMIOACHUE W OMHUCAHHE JAEMOHCTPAIIMOHHBIX H
7a00PaTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA AIOMUHUA C PAcTBOpaMU
KHCJIOT | IEI0UeH, KAYEeCTBEHHBIE PEaKITNH Ha KATHOHBI METAJIJIOB).

Pacuétnbie 3amaun.

Pacuétel Maccel BeriecTBa WM 00bEMA ra3oB MO HW3BECTHOMY KOJIHYECTBY
BEIIIECTBA, Macce WM O0bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacuétbl Macchl (00BEMA, KOJTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIAN, €CITH OTHO
W3 BEIICCTB UMEET MPUMECH.

XHUMHS U KH3Hb

Ponbp xumum B 00€CHEUEHMH SKOJIOTHUECKON, SHEPreTHUECKON W MHUIIEBOM
0€30IMaCHOCTH, Pa3BUTUH MEIWIMHBI. 1IOHATHE O HAyYHBIX METOJAx TMO3HAHUS
BEIIECCTB U XUMUYECKUX PECAKIIHAM.

IlpenacraBnenuss o0 OOMMX HAYYHBIX MPUHIUAMNAX  TPOMBIIUICHHOTO
MOJIYYEHUSA BAXKHECUIIINX BENICCTB.

UenoBek B MHUpPE BEIIECTB W MATEPUAIOB. BAKHEUINMNE CTPOUTEIBbHBIE
MATEPUAJIBI, KOHCTPYKIIMOHHBIC MATECPHUAJIBI, KPACKH, CTEKJIO, KEpaMHUKa,
MATEPUAJIBL IS JIEKTPOHUKH, HAHOMATEPHUAJIbI, OPraHUYECCKUE U MUHEPAJIbHBIE
ya00peHuA.

XUMHS W 3J0POBbE YEJOBEKA. MPaBWJIA HCIOJb30BAHMUSA JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia O€30MaCHOI0 UCIIOIL30BaHM TIPEMapaToB OBITOBOM XHUMHUH B
MOBCEIHEBHOM KU3HH.

MeXnpeaMeTHBIE CBS3H.

Peanuzanysa  MeXOpeaMETHBIX  CBA3CH TNpPH  M3yUEeHHH OOIEH H
HeOpraHuueckol XuMuu B 11 kimacce oCyIIecTBISIETCA Uepe3 MCIOIb30BAaHUE KakK
OOIIMX €CTECTBEHHO-HAYUHBIX TIOHATHM, TaK MW TIOHATHH, SABJISIONIUXCA
CHCTEMHBIMH JJTA OTJCIIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO0mme ecTeCTBCHHO-HAYUYHBIC MOHATHSA. HAay4YHBIH (hakT, THIoTe3a, 3aKOH,
TEOPHS, aHajiu3, CHHTE3, KilaccHu(pHUKamusa, TEePUOAUIHOCTh, HAOIIOICHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

duznka: MaTepus, SHEPrUs, Macca, aToM, JICKTPOH, MMPOTOH, HEUTPOH, HOH,
HA30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, YHEPTETUUYECKUN YPOBEHB, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BeEIIeCTBa, (PU3MUCCKHE BEIUUMHBI M CAWHUIIBI HX
A3MEPEHUS, CKOPOCTb.



buonorus: kierka, opraHusM, OKocHcTeMa, Owocdepa, Makpo- W
MHKPO3JICMECHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OPraHU3ME.

['eorpadwms: MuHEpabl, TOPHBIEC MOPOIBI, TOJIC3HBIE UCKOTIAeMbIe, TOILTHBO,
peCypCHI.

TexHomOrMsA: XUMUYECKass MPOMBIIIICHHOCTh, METAILTYPIHs, MPOU3BOACTBO
CTPOMTEIBHBIX MAaTEPHAJIOB, CEIbCKOXO3SMCTBEHHOES MPOU3BOJCTBO, IHIICBAs
MPOMBIIIICHHOCTh,  (hapMaleBTHYCCKass  NPOMBINIJICHHOCTh,  IPOW3BOACTBO
KOCMETHUECKHX TIPErapaToB, MPOM3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAJIOB,
AJICKTPOHHAS MTPOMBIIIIJICHHOCTh, HAHOTEXHOJIOT HH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMUMHWUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K Pe3yjbTaTaM OCBOECHUA
OOyJaOMMMHCS TPOTPaMM  CpeaHEro oO0mero o0pa3oBaHus (JTMYHOCTHEIM,
METANpeAMETHBIM W TpeaMeTHbIM). HaydHo-meromudeckoit OCHOBOW s
pa3paboOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOTPaMM CPEIHErOo OOIIEro
00pa3oBaHUsA SBJISETCA CUCTEMHO-ACATEIbHOCTHBIN MOAXO/.

B cooTrBercTBHM C CHCTEMHO-IEATETHHOCTHBIM TOIXOIOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS TpeaMeTa «XUMHUA» HAa YPOBHE CPETHETO
o0111er0 00pa3oBaHUs BBIJAEICHBI CIICAYIONINE COCTABJIAIOIIUE:

OCO3HAHHE OOYYaIOIMMHUCS POCCUMCKOM TPaKAAHCKOM HWASHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEACIICHUIO,

HaJIMYAe MOTHUBAIMA K O0YUCHHIO;

LIEJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOECKIACHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [ICHHOCTEN U UCTOPUUECKUX TPAAUIIMKA 0a30BOM HAYKU XUMUH,

TOTOBHOCTh WM CHOCOOHOCTh OOYUYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEIIBHOCTA TIEHHOCTHO-CMBICIIOBEIMH YCTAaHOBKAMH, TMPUCYIIMMH TETOCTHON
CHUCTEME XUMHUUECKOro 00pa30BaHUS;

HaJIMYME MPABOCO3HAHUS SKOJOTUUECKON KYJIbTYPbl U CIIOCOOHOCTH CTaBUTH
IIETN U CTPOUTH JKU3HECHHBIC TIJIAHBI,

JIMdHOCTHBIE PE3YyJBTATBl OCBOCHHUS TPEAMETa « XUMHS» JIOCTHTAIOTCS B
CAMHCTBE YyYEOHOW W BOCHMUTATEIBHOW JACATEIIBHOCTA B COOTBETCTBHU C
TYMaHACTHYECKUMH, COIMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBCHHBIMHU IIEHHOCTSIMHA
U ujcajaMu POCCHMCKOr0 TpakJAaHCKOTO OOIIECTBA, MPUHATHIMU B OOIECTBE
HOpMAaMKd W  TpPaBWIAMH  TOBEJEHUS,  CIMOCOOCTBYIOIIMMHU  MpOIEccaM
CaMOTIO3HAHUS, CaMOPa3BUTHUA W HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
00yUaroIIuXCA.

JInaHOCTHBIE PpE3yJbTAaThl OCBOCHWS TmpeaMera «XUMHUS»  OTPaXaroT
c(hOPMHUPOBAHHOCTh OTBITA TIO3HABATEILHOW W TPAKTHYCCKOW JEATCIHHOCTH
o0ydJaromuxcs 10 peaju3aluy MPUHATHIX B 00IMIECTBE MEHHOCTEH, B TOM YHCIIC B
YaCTH:

1) rpamaaHCcKOro BOCIUTAHUS

OCO3HAHMS 00YYAONTUMHUCA CBOMX KOHCTHTYIIMOHHBIX MPaB M 00s13aHHOCTEM,
YBAXEHHUSA K 3aKOHY W MPABOMOPSIIKY;

MPEACTABIICHAS O COIMAJBHBIX HOPMax M TpaBWIaX MEKITHYHOCTHBIX
OTHOITICHUH B KOJJICKTHBE,



TOTOBHOCTH K COBMECTHOM TBOPUECKOH JIEITEIbHOCTH MPHU CO3AaHUU YUESOHBIX
MPOCKTOB, PEIICHUH YUYEOHBIX U MO3HABATENBHBIX 33/1a4, BRIMOJHEHUN XUMUUECKUX
AKCMEPUMEHTOB;

COCOOHOCTH MOHUMATh M MNPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY H
apTyMEHTHI JPYTUX MPHU aHAIN3E PA3JIMUHBIX BUJIOB YUCOHOU AEATENBHOCTH,

2) NaTPUOTUYECKOI0 BOCIMTAHUS:

IIEHHOCTHOTO OTHOILCHWS K HWCTOPUYECKOMY M HAy4YHOMY HaCJEIUIO
OTE€UYECTBCHHON XUMUH,

YBOKCHHS K TPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU M MPAKTUYECKOTO
MPUMEHECHUS! XMUMHWHU, OCO3HAHUA TOTO, UTO JOCTHIKCHHUS HAYKH €CTh PE3yJbTaT
JUINTENIbHBIX ~ HAOMIOACHUHN, KPOMOTJIMBBIX  3KCICPUMEHTAJIBHBIX  MOUCKOB,
MOCTOSTHHOT'O TPYAa YUEHBIX U MPAKTUKOB;

WHTEpEeCca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHUH U MOCEIYIOIIEM aHATN3e
uH(}OPMAITH O IEPEAOBHIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XHUMHUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS:

HPABCTBEHHOTO CO3HAHUA, ’TUUECKOTO MOBEACHUA,

CIOCOOHOCTH OIEHUBATh CUTYAIlUHU, CBA3AHHBIE C XUMUUYECKUMHU ABJICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICh HA MOPAJIbHO-HPABCTBEHHbIC
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE W TMOCTYNKH CBOMX TOBapHUIIEH C
MO3UILIMHA HPABCTBEHHBIX W MPABOBBIX HOPM W OCO3HAHHWE MOCIEACTBUNA 3THUX
MOCTYMKOB;

4) popmMupoBaHuS KYJIbTYPbI 310POBbSI:

MOHUMAHMUS LEHHOCTEW 3/10poBOro M Oe3omacHOro o0pa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHONICHHUS K COOCTBEHHOMY (DHM3MUYESCKOMY H
MCUXUYECKOMY 370POBBIO;

CcOOMOIcHUsI TpaBul O€30MacHOr0 OoOpallleHUus C BEIIeCTBAMH B OBITY,
MOBCETHEBHOM KU3HU U B TPYJOBOU AEATENBHOCTH,

MOHUMAHMS LEHHOCTH TPaBWJ HWHIUBUAYAJIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYALMAX, YTPOKAIOIIUX 3J0POBbIO U HKU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPHITHS BPEIHBIX TMPUBHIYCK (YMOTPEOICHUS
AJIKOTOJISI, HAPKOTHKOB, KYPeHUS);

S) TpyaoBoro BocnutaHus:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  Yu€OHO-UCCIEA0BATEIbCKOM
JEATEIbHOCTH, OOIIECTBEHHO TOJIC3HOW, TBOPYECKOW M APYrUxX  BHJAAX
JEATEIBbHOCTH,

YCTAHOBKM Ha aKTUBHOE YUYacTHE B PEUICHUM MNPAKTUUECKUX 3a7au
COIMAJTFHON HANPABJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIb);



WHTEpECa K MPAKTHUCCKOMY M3YUEHHIO MPOGECCHil Pa3IMdHOTO PoJia, B TOM
YHUCJIC HA OCHOBE MPUMEHEHUA NPEAMETHBIX 3HAHUI MO XUMHUH,

YBAOXKEHUS K TPYAY, JIFOIAM TPYAA U pe3yapTaraM TPyAOBOU EATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY WHAWBUIYAJIbHON TPACKTOPUH
obpazoBanusa, Oyaymiedt mpodecCHM W peaau3alii COOCTBEHHBIX >KHM3HCHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CMIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpedHOCTEH 001IeCTBRA;

6) 3K0J10TrHYeCKOro BOCIIUTAHMS:

AKOJIOTUUECKU 1EIECO00Pa3HOr0 OTHOUIEHUS K MOPUPOJE, KAK HMCTOYHHUKY
CYIIIECTBOBAHHUS KM3HU HA 3eMJIE;

MOHUMAHHS TJIO0AJBHOTO XapakTepa SKOJOTHUECKUX MpOoOJieM, BIIMSHUA
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLUATIBHON CPEBI;

OCO3HAHUS HEOOXOJAMMOCTH HWCMOJIb30BAHUS JOCTHXKCHHM XUMHUM 4
PELIECHHS BONMPOCOB PAMOHAIBHOTO MPUPOIOTIOIB30BAHHUS,

AKTUBHOTO HENPUATHA JCUCTBHM, MNPUHOCANIMX BPEH  OKPYKAKOMIEH
MPUPOJHON Cpelie, YMEHHS MPOTHO3UPOBATh HEOIAroNmpUITHBIE 3KOJIOTUUECKUE
MOCEICTBUA NPEANPUHUMAEMBIX JEUCTBUA U TPEAOTBPAILATH UX;

HAJIMYAS PA3BUTOTO 3KOJIOTMYECKOTO MBIIIICHHS, YKOJTOTUYECKON KYJIbTYPHI,
OIbITA JNEATENBHOCTH 3KOJIOTUYECKON HAMNPaBJICHHOCTH, YMEHUA
PYKOBOJCTBOBATHCA MMHU B MO3HABATEIIbHOW, KOMMYHUKATUBHOMW W COLIMAJIBHOM
MPAKTUKE, CIOCOOHOCTM UM YMEHHUS aAKTUBHO MPOTUBOCTOSTh HUACOJIOTHUU
xemoobuu,

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMECHHOMY
YPOBHIO PA3BUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKH,

MOHWUMAHUS CIeM(PUKA XUMWHM Kak HAyKH, OCO3HAHWS €€ pOJd B
(opMHUpOBaHWM PANMOHAIBHOTO HAYYHOTO MBINIICHUS, CO3/IaHWW IIEJIOCTHOTO
MPEACTABICHUS 00 OKPY KAIOIEM MHUPE KaK O €IMHCTBE MPUPOABI U YEIOBEKA, B
MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHWH NTPOoOJeM COXPAHCHUS
MPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  OCOOOW 3HAUMMOCTH XUMHH JJIsI  COBPEMEHHOM
UHABWJIN3ALAN. B €€ TYMAaHHUCTUUYECKON HAITPABJICHHOCTH U BAKHOU POJIM B CO3AaHUA
HOBOW 0a3bl MaTepUaIbHOW KYJIbTYPbl, PEIICHUH TJI00AbHBIX MPOOIEM
YCTOMYMBOTO Pa3BUTUS YEJIOBEUECTBA — CHIPhEBOU, YHEPIETUUECKOM, MUILEBOU U
AKOJIOTUUECKON 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, OOCCIICUCHUH YCIOBUH
YCHENTHOTO TPY /1A ¥ SKOJIOTHUECKHA KOM(POPTHOM JKU3HH KAXKIOTO WieHa 0OIIECTRA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH. MOHUMAaHUA CYIIHOCTA METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CMOCOOHOCTH HWCIMOJIb30BaTh
MOJIy4yaeMbl€ 3HAHUA IS aHAJIU3a U OOBACHECHUS SBJICHUUN OKPY’KAKOIIEro MHUpa U



MPOUCXOIAIIUX B HEM U3MEHEHUH, YMEHUS ieJIaTh 00OCHOBAHHBIC 3aKJIFOUEHHUS Ha
OCHOBE HayUYHBIX ()aKTOB M IMECIOTIHMXCSI JAHHBIX C TIEITBIO TTOTYUEHUS TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BAaTh XUMHUYECKHE 3HAHUA i
peuieHus npooyieM B peajibHbIX JKU3HEHHBIX CUTYaIUX;

WHTEPECA K MO3HAHUIO U UCCIIENOBATEbCKON IEATEIBHOCTH,

TOTOBHOCTM M  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpPAa30BaHUIO H
caM000pa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHWUH MO XUMHUU B
COOTBETCTBHH C JKU3HCHHBIMU MOTPEOHOCTAMM,

WHTEpeca K 0COOCHHOCTAM TPyAa B pasauuHbIX chepax mpodeccrnoHaabHOMI

NEATEIIBHOCTH.
METAIIPEJIMETHBIE PE3VJ/IbTATDBI

MeranpeaMeTHbIE Pe3yJIbTaThl OCBOSHHS YUEOHOTO MpeaMera « XHMHS» Ha
YPOBHE CpeaHero o0Iero 00pa3oBaHus BKIIOYAOT:

3HAQUMMbIe  UII  (OPMHpPOBAHHMS  MHPOBO33PEHUA  OOyYarOIUXCS
MEXAUCITUTUTMHAPHBIE (MEKIPEIMETHBIC) OOIIECHAYYHBIC TTOHATHS, OTPAXKAIOIITHE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H coenu(uKy METOJ0B ITO3HAHUA,
HCIIOJIE3YEMBIX B €CTECTBEHHBIX HAayKax (MaTepus, BEIICCTBO, SHEPTHS, SBJICHUE,
MIPOIIECC, CHCTEeMa, HAy4YHBIH (DaKT, IPHHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHUs, UCCACA0OBaHNE, HAOTIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHUBEPCAIbHBIC YUCOHBIC NEHCTBUSA (IMTO3HABATEIbHBIC, KOMMYHHUKATHBHEIE,

PETYJISTUBHBIC), o0ecreunBaroIIne dhopMupoBanue (hyHKIIMOHATEHOMT
IrPaMOTHOCTH U COITUATIbHOM KOMTIETCHITUH O0yYaOMAX CS,
CIOCOOHOCTH o0yyJarommxcs UCIOIb30BaTh OCBOECHHBIE

MEKIUCHUIUTMHAPHBIC, MUPOBO33PEHUCCKUE 3HAHUS M YHUBEPCAIbHbIC YUE€OHbIC
JEUCTBUSA B ITIO3HABATEIILHOW U COLIMAJIBHOM MPAKTHKE.

MeranpeaMeTHblE PE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBbHBIMU
y4eOHBIMM  TIO3HABATEILHBIMU, KOMMYHMKATHBHBIMU W PETrYJATHBHBIMU
JEUCTBUSAMMU.

OBaanenue YHUBEPCAJIbHBIMU yueOHbIMU MO3HABATEJIbHBIMH
ACHCTBUAMU:

1) 0a30BbIe JJOrM4YecKue AefcTBUS:

camMoCTOATEIbHO  (QOPMYJIMPOBATH W aAKTyallM3UPOBATh  MPoOJIEMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENATh LENU JEATEIbHOCTH, 3a4aBasd NapamMeTpbl U KPUTEPUU HX
JOCTUIKEHUSA, COOTHOCUTD PE3YJIBTATH AEATEIBHOCTU C MOCTABIEHHBIMU LEIAMU,

WCTIOJIb30BATh MPU OCBOCHUM 3HAHUU TPUEMBI JIOTMYECKOTO MBILUIEHUAS —
BBIJICIIATh XAPAKTEPHBIC MPHU3HAKA TMOHATUA W yCTAHABIMBATh WX B3aUMOCBA3b,



WCITOJT30BATh COOTBETCTBYIONINE MOHSITHS ISl OOBICHEHUS OTACIBHBIX (hDaKTOB U
SIBIICHUM

BHIOWPATh OCHOBAaHWA W KPUTEPUH IS KiIacCH(pWKauu BENMIECTB U
XUMHUYECKUX PEAKIAM,

YCTAHABJIUBATh MPUYMHHO-CJICACTBEHHBIC CBA3M MEXKIYy H3Yy4YaeMbIMU
ABJICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYXKIACHUS (WHIYKTUBHBIE, IEAYKTHUBHBIC, TIO
aHAJIOTWH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS] B PaCCMaTPUBACMBIX
ABJICHUSAX, (DOPMYJTUPOBATH BHIBOJIBI M 3aKTIOUCHU S,

MPUMEHSATh B MPOLECCE MO3HAHUS, UCTIONB3YEMbIC B XUMUU CUMBOJIUYECKUE
(3HAKOBBIE) MOJICITH, PEOOPA30BHIBATH MOICIHHBIC TIPEICTABJICHUS — XUMHUYCCKUI
3HAK (CHMBOJT) 3JIEMEHTA, XUMHUUECKast (hopMyJia, ypaBHCHHE XUMUUIECKON peaKITnu
— TMPU PEIICHUU Y4YEOHBIX TMO3HABATEbHBIX M MPAKTHUUECKUX 3a7au, MPUMEHATH
HA3BAHHbBIC MOJICIbHbBIC MPEACTABJICHUS IS BBISBIICHUS XapPaKTEPHbBIX MPU3HAKOB
M3YUYaeMbIX BEIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIE HCCJIEI0BATEILCKHE ICHCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAYUYHOTO MO3HAHHUS BEIIECTB U XMUMWYECKHUX
peaxkuuu;

(hopMyITMpPOBATH IIETTH U 331aYM UCCIICTOBAHUS, HUCIIOIH30BATh MTOCTABJICHHBIC
U CaMOCTOATEIHHO C(OPMYyTMpPOBAaHHBIE BOMPOCH B Ka4eCTBE HMHCTPYMEHTA
MO3HAHWUA W OCHOBBI T (DOPMHUPOBAHWS THUIIOTE3HI 1O MPOBEPKE MPABHIILHOCTH
BBICKA3bIBAEMBIX CY>KJCHUIA,

BJIQJIETh HABBIKAMU CAMOCTOATENIBHOTO T[UIAHUPOBAHUA W MPOBEJACHUA
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJA0M
mporecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €T0 Pe3ysbTar, (HopMyIupoBaTh
0000IIEHUS U BBIBOABl OTHOCUTEIBLHO JOCTOBEPHOCTH PE3YJITATOB UCCIICTIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACTIaHHON padoTe;

npuoOpeTarb ONBIT YUYEHUUECKOW HCCIENOBATEIBLCKOM U MPOEKTHOM
JEATEIbHOCTH, MPOSABJIATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUUECKUX 3a/1a4, TPUMEHEHUIO PA3JIMUHBIX METOIOB
MO3HAHUS.

3) padora ¢ undopmaunmeii:

OPHUEHTHUPOBAThCA B PA3IMYHBIX HWCTOYHHWKAX WHoOpMarmu (HaAydHO-
MONyJisipHAss JUTEepaTypa XUMHUECKOTO COJEPXKAHUS, CIPABOYHBIE MOCOOUS,
pecypesl MaTepreTa), ananm3upoBaTh WHPOPMAIUIO PA3TAYHBIX BHIAOB U (hopm
MPEJCTABIICHUS, KPUTHUECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD,



(hopMyIMpPOBATH 3aMPOCHl W TMPUMEHATH PA3IMYHBIE METOJBI MPH TIOUCKE H
orbope wuHpoOpMamMK, HEOOXOMAWMON Ui  BBITIOJIHCHHWS yYeOHBIX — 3ajad
OnpeacI€HHOro TUINa;

npuoOpeTarb OMBIT WCHOIB30BaHUSA HWH(POPMANMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CHCTEM,

CaMOCTOATEILHO  BHIOMpATh  ONTHMAbHYIO  (OpMy  TIPEACTaBIICHUS
uHdopmaru (cxembl, rpaduKu, TUAarpaMMbl, TAOIUIBI, PUCYHKH U APYTHE),

WCIOJTE30BATh HAYUHBIH A3BIK B KAUECTBE CPEACTBA MPH PAOOTE ¢ XMMUUECCKOM
uHdoOpMaIMeit: MPUMEHATh MEXNPEAMETHbIE ((DU3NUECKHEe W MaTeMaTHUYCCKHUE)
3HAKU ¥ CUMBOJIBI, (hOpMYJIbl, aO0OpEBHATY PBI, HOMEHKJIATYPY

WCIIOJIb30BaTh W MPeoOpPa3OBhIBATh 3HAKOBO-CHMBOJIMYECKHAE CPEACTBA
HarJIATHOCTH.

OBnageHne yHUBepPCaAJIbHBIMH KOMMYHHUKATHBHBIMU JAeliCTBUSIMHE

3a/1aBaTh BOIPOCHI IO CYIIECTBY O0OCYKIaeMOM TEMBI B XOJIC JUAajIora /WK
JWMCKYCCHH, BBICKA3biBaTh  WjaeH, (OPMYJIHPOBATH CBOM  TMPEUIOKCHUS
OTHOCHUTEJIHHO BBITIOJTHCHHS TIPS IIOKEHHOHN 3a1a4H;

BBICTYTIATh C TPE3CHTAIMEH PE3yIbTaTOB IO3HABATEIBHONW NESITEIILHOCTH,
MOJTYYCHHBIX CAMOCTOATEILHO WJIH COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI 1O MCCIETOBAHUIO CBONCTB
M3y4aeMBbIX BEIECTB, peam3aliii yaeOHOTO MPOeKTa M (hOPMYIUPOBATHh BBIBOIBI
MO0 Pe3yJIbTaTaM TPOBEAEHHBIX WCCIACAOBAHWA TYTEM COTJIACOBAHUSA TO3WIUH B
X07¢ 00CYXAeHNSI 1 0OMEHAa MHEHHUSAMH.

OBnageHne yHUBEPCAJIbHBIMH PEryJISTUBHBIMH JeHCTBUSMMH:

CaMOCTOATEILHO TUTAHUPOBATh M OCYIIECTBJISATH CBOIO IMO3HABATEIIHHYIO
JEATENBHOCTD, Ompenensas €€ Tenu | 3a7add, KOHTPOJUPOBATh W IO MEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MPEAJaracMbld  aJirOpUT™M ACHCTBHIA mNpu
BHITIOJITHCHAMA YYEOHBIX W HWCCICAOBATEIbCKUX 3aj7ad, BHIOMpaATh HamboJee
ahdexTuBHBI cnocod WX permeHns ¢ Y4ETOM TIOJYyYeHHS HOBBIX 3HAHWH O
BEIECTBAX Y XUMHUUYECKHUX PEAKITHAX

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOSH JACATEIIBHOCTH HAa OCHOBE CaMOaHAJIA3a |
CaMOOIICHKH.

INPEJAMETHBIE PE3YJIBTATDBI

10 KVIACC

IIpeameTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHudyeckas XuMHSI»
OTPaXKAIOT:

c(hOPMUPOBAHHOCTh  NPEACTABJICHUM O XUMHYECKOM  COCTaBIISFOIICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, POJIM XUMUWH B O3HAHUHA SIBJICHUM TTPUPOJIBI,



B (OPMHUPOBAHWUU MBINIUICHAS W KyJIbTYPHl JIMYHOCTH, €€ (PyHKITMOHATBHOMN
IrPaMOTHOCTH, HEOOXOIUMOM JJIA PEIICHUS TMPAKTHUSCKAX 33/1a49 U HKOJOTHICCKA
000CHOBAaHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEIE;

BJIAJCHUE  CHUCTEMOW  XUMHYECKMX  3HAHWH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIONINE TOHATAA (XMUMHWYECKHM DJICMEHT, aToM, »JJICKTPOHHAS
000JI09YKa aromMa, MOJICKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIIATETFHOCTh, XUMHUIECKAs
CBs3b, CTPYKTypHas ¢dopmyna (pa3BEpHyTas W COKpAIEHHAs), MOJIb, MOJISIpHAS
Macca, MOJISIPHBINA 00BEM, YTIIEPOIHBIH CKeNeT, (yHKIIMOHAIbHAS TPYIITA, PATUKal,
W30MEPHS, H30MEPHI, TOMOJIOTHUECKHAM PSl, TOMOJIOTH, YTJIEBOIOPOIBI, KHCIOPOA 1
a30TCONICPKAIMNAE COCIUHEHUS, MOHOMEP, TIOJUMEP, CTPYKTYPHOE 3BEHO,
BBHICOKOMOJIEKYJISIPHBIC COCIWHEHWS), TCOPUM € 3aKOHBI (TEOPHUS CTPOCHUS
opranudeckux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUS MAacChl BEIIECTB),
3aKOHOMEPHOCTH, CHMBOJIMUCCKHI S3BIK XUMHUHW, MHPOBO33PCHUCCKUE 3HAHUS,
JeKalmye B OCHOBE TOHMMAHHUS TPUYAHHOCTH W CHCTEMHOCTH XUMHUYECKHX
ABJICHUH, (PAKTOJIOTMUECKUE CBEJACHUS O CBOMCTBAX, COCTaBE, TMONYYECHUU U
0€30MacHOM HCIOJIb30BAaHUU BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOHN ACATEIIBHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMCHHI BBISBIIATH XapaKTEPHBIC TPHU3HAKA TOHSITHH,
yCTaHABIMBATh WX B3aWMOCBSA3b, MCTOIH30BAaTh COOTBETCTBYIONIUE TOHSITHS TPH
OTMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMUECKUX COSAMHCHMIA;

c(hOPMHPOBAHHOCTh YMEHHH HCITOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY IS
COCTaBJICHHUSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (Ppa3BEPHYTOH, COKpAIIEHHOM)
dopMysT OpraHMYECKHUX BEIIECTB W yPaBHEHWUH XUMHYECCKUX  PEAKITUH,
W3TOTABJIMBATh MOJEIIA MOJIEKYJI OPTaHWYECKUX BEMICCTB IS WLIIOCTPAIlUN UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpPMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh TMPHUHAICKHOCTh HW3YUCHHBIX
OPraHWYECKUX BEMIECTB MO WX COCTaBy M CTPOCHHUIO K OMPEACIEHHOMY
KJIacCy/Tpynmne CcoeauHeHud (yTJIEBOJOPOABI, KHCIOPOA M  a30TCOACPIKAIINe
COCIMHEHUS, BBHICOKOMOJICKYJISIPHBIC COCAMHEHMS), JaBaTh WM Ha3BaHUA TI0
cucremarndeckoir HomeHknatype (IUPAC), a taxke mpuBOAWTH TPUBUAIBHbBIE
Ha3BaHUS OTACIBHBIX OPTaHWYECKUX BEIICCTB (ITHJICH, MPOMWIICH, aleTHJICH,
ATUJICHTJIMKOJb, TIHIEPHH, (heHON, (DOpMalIbACTH, aleTabIeTHI, MypaBbUHAS
KHCITOTa, YKCYCHAs KHUCJI0Ta, OJICMHOBAsI KACJI0Ta, CTEapHHOBAS KHUCIIOTA, TIFOKO34,
dhpykTO3a, KpaxMajl, IeJUTI0N03a, TJUIHAH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPEACIATh BHJIABl XHUMHUYECKOW CBSI3H B
OPraHUYECKUX COSAMHEHUAX (OMHAPHBIC U KPATHBIC),

c(hOPMHUPOBAHHOCTh yMEHHUS TPUMEHATH TMOJOKEHUS TEOPHUU CTPOCHUS
opranudeckux BemecTs A. M. bytieposa mis o0bSACHEHHUS 3aBUCUMOCTH CBOMCTB
BEIECTB OT UX COCTABA M CTPOCHUS, 3aKOH COXPAHCHHS MacChl BEIIIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, (PU3HMUECKHE
U XUMHYCCKHE CBOMCTBA THIIMYHBIX MPEACTABHTEIICH PA3IMUHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, STaH, STHJICH, MPOTUIICH, alleTHIICH, OyTamueH-1,3,
MeTHIIOy TaaueH- 1,3, O€H30J1, METaHOJI, 3TAHOJI, YTUJICHTJIMKOJIb, TJIULECPUH, (heHOIT,
aleTajabJerua, MypaBbHHas U YKCYyCHAsl KMCJIOThI, TJIFOKO3a, KpaxMall, [eJUTI0103a,
aMUHOYKCYCHAasl KHCJIOTa), WIIIOCTPUPOBATh TEHETHUECKYIO CBSI3b MEXIYy HHUMH
YPaBHEHHSAMH COOTBETCTBYIOIIMX XHMHUCCKHUX PEAKIHUKW ¢ MCIOJIh30BaHUEM
CTPYKTYPHBIX (hOPMY.JT;

c(hOPMUPOBAHHOCTh YMCHHS XapaKTEPH30BaTh HCTOUHHUKH YTJIEBOIOPOHOTO
ChIpbs (HeTh, IPUPOIHBIN Ta3, YTOJIb), CIOCOOBI HX TIEPEPAOOTKH M TPAKTHICCKOE
MPYMEHEHHE TTPOAYKTOB MEPEPAOOTKH;

c(hOPMUPOBAHHOCTh YMEHHM IPOBOAWTH BBIUHMCICHHS IO XUMHYSCKHM
ypaBHEHUsAM (Macchl, 00bEMa, KOJUYECTBA MCXOMHOTO BEIIECTBA WM TIPOIYKTa
PEeaKIUM IO U3BECTHBIM Macce, 00BEMY, KOJTMUECTBY OJTHOTO M3 UCXOIHBIX BEIISCTB
WJIW TIPOAYKTOB PEAKITHH ),

c(hOPMUPOBAHHOCTh YMCHHMH BJIAACTh CHCTEMOM 3HAaHWH 00 OCHOBHBIX
METOJaX HAyYHOT'O IMO3HAHUS, UCIIOIb3YEMbIX B XUMHH NP U3YUCHHH BEIICCTB U
XUMUYECCKUX SABJICHHUHA (HAOJIOMCHNE, H3MEPEHHUE, SKCTICPUMEHT, MOICTUPOBAHHNE ),
WCIIOIb30BaTh CHUCTEMHBIC XHMHUYCCKHE 3HAHHMS JUIS TPHHATHAS PCIICHHH B
KOHKPETHBIX JKM3HEHHBIX CHTyalldaX, CBSI3aHHBIX C BEIIECTBAMH H HX
MIPUMCHCHHUEM

c(hOpPMUPOBAHHOCTh YMEHHM COONIOIATh MIPaBHIIA TOJIH30BAHUS XHMHUYCCKOM
nocyoi W nadopaTOpHbIM OOOPYJAOBAaHMEM, a TaKXKe MpaBuUiia OOpaIllCHUs C
BEIIECTBAMH B COOTBETCTBMH C MHCTPYKIHSMH IO BBIMOJHEHUIO Ja00OPaTOPHBIX
XUMHYECKHX OIBITOB;

c(hOPMUPOBAHHOCTh YMCHHH IIIAHAPOBATh M BBIIONHATh XHUMHYCCKUM
AKCTICPUMEHT (TIPEBPAIECHUS OPTaHWMYECKHUX BEIIECTB MTPH HATPEBAHWH, TTOTYyUCHHE
3TWJICHA M M3YUYEHHUE €T0 CBOMCTB, KAUECTBEHHbBIC PEAKIIUM OPraHUUECKUX BEIIIECTB,
JeHaTyparus OSIKOB TPU HArPEBAHWH, IBETHBIE PEAKIINA OEITKOB) B COOTBETCTBHH
C TpaBWJIaMHd TEXHUKH O€30MacHOCTH IIpU OOpalleHHuH C BeIIeCTBAMU U
Ja0opaTOpPHBIM  O0OPYAOBAaHUEM, TIPEJCTABIATh PE3YJAbTaThl  XMMHUYECKOTO
JKCIIEpHMEHTa B (opMe 3amucH YpaBHEHHWM COOTBETCTBYIOIIMX PEAKIUH U
(hopMyIIHpPOBATh BHIBOBI HA OCHOBE 3THX PE3YJIbTATOB,

c(hOPMUPOBAHHOCTh YMCHUN KPHUTHUYCCKH aHAJIW3HPOBATh XHUMHUCCKYIO
uHOpPMAIMIO, TOly4aeMyl0 U3 Pa3HBIX HMCTOYHHUKOB (CPEACTBA MacCOBOM
uHdopmarmu, UaTEpHET M ApyTHX);

chOPMHPOBAHHOCTh ~ YMEHHH  COOMOMATh  TpaBWja  SKOJOTHUYECKH
1Eeec000pa3HOr0 TMOBEACHUS B OBITY W TPYJAOBOH JEATEIBHOCTA B LEJAX
COXPAHEHHS CBOErO 3/I0POBbA MU OKPYIKAKOIICH NPUPOJHON Cpelibl, OCO3HABATH



OMAaCHOCTh BO3JCHCTBUA HA JKUBBIC OPraHU3MBbl ONPEACIEHHBIX OPraHUYECKHX
BEILIECTB, MOHUMAs cMmbicya mokazarensa [I/IK, moscHAT, Ha mpuMepax crnocoObl
YMEHBIICHUS W TNPEAOTBPALICHHUS WX BPEAHOTO BO3JCUCTBUSA HA OPraHU3M
YETIOBEKA,

JUIsE 00YUarOIIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM 3J0POBbS: YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TMO3HAHWA BEIIECTB U
XAMHWYECKUX SBJICHUN,

JUISL  CJICTIBIX M CJIA0OBUIAIIMX OOYYAlOIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. bpaitnsg mis 3anucu XUMHYSCKHX

dhopmyi.

11 KVIACC

[IpenmeTHble pe3yJibTaThl OCBOCHUS Kypca «OOImas W HeopraHudeckas
XAMUSD» OTPAXKAOT:

c(hOPMUPOBAHHOCTh  IPEJACTABIICHHM: O XHUMWYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOUW KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUU SBJICHUN TPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHAST W KYJIbTYPHl JIMYHOCTH, €€ (PYHKITMOHATBHOMN
IPAMOTHOCTH, HEOOXOAUMOM JUIsl PEIICHUS MPAKTUYECKUX 3aJa4 U SKOJOTHUECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3/I0POBbIO U MIPUPOJAHON CpEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHHWM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHSA (XMMHUYECKUH SIIEMEHT, aroM, W30Tom, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM ATOMOB, HMOH, MOJIEKYJa, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTD, 3JICKTPOOTPUUATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAs CBA3b
(KOBaJICHTHAs, HOHHAS, METAJUTHUECKAs, BOJOPOIHAS ), KPUCTA/UTHUECKAs PEIIETKa,
TANBl XUMHAYECKHX  PEAKLUH, PACTBOP, DJICKTPOJUTHI, HESJICKTPOJIUTHI,
3JEKTPOJIUTHYECKAsA JIUCCOLMALMUA, OKHUCIWATENNb, BOCCTAHOBUTENL, CKOPOCTH
XUMUYECKON PEaKIK, XUMHUYECKOE DPABHOBECHE), TEOPUH W 3aKOHBI (TEOpHA
3JICKTPOJUTHUYECKON aucconuanuu, nepuoanueckuii 3akoH [[. M. Mennaeneesa,
3aKOH COXPAHEHHS MAcCChl BEIIECTB, 3aKOH COXPAHEHHS W MPEBPALICHUS SHEPTUH
PU XUMWYECKAX PEAKINAX), 3aKOHOMEPHOCTH, CHMBOJMYCCKHN S3bIK XUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINE B OCHOBE IMOHMMAHHWS NPUYMHHOCTH H
CHUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PAaKTOJIOTMUECKUE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJIyYEeHUU U OE30MACHOM HCMOJIb30BAHUN BAXKHEHIIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUUYECKON IEATEILHOCTH UEJIOBEKA,

c(hOpMHUPOBAHHOCTh YMCHHH BBHISBIATH XaPAaKTEPHBIE MPWU3HAKWA TOHSTHM,
YCTAHABJIMBATh WX B3aUMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHA TPH
ONMMCAHNU HEOPTAHUYECKUX BEIIECTB U UX MPEBPALICHAM;

c(hOPMHUPOBAHHOCTh YMEHHH HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY IS
cocraBiicHusi (OpPMyJ BEIIECTB W YPAaBHCHWM XWMHUYCCKHUX  PEaKITHH,



cucrematnieckyro HoMeHknarypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACITBHBIX
HEOPTAaHWYECKUX BEIIECTB (YrapHbIM Ta3, YIJICKACABIA Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS U3BECTh, MUThEBAS COMA, TUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEACIIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX AJIEMEHTOB B COCAMHEHUAX PA3JIMUHOIO COCTAaBa, BUJ XUMHYECKOU
CBs3M (KOBAJICHTHAS, MOHHAS, METAITHYECKAsA, BOJIOPOAHAS) B COSAMHEHUSIX, THIT
KPUCTAJUTMUECKONH PEIMIETKH KOHKPETHOTO BEMIECTBA (aTOMHAsA, MOJICKYJIAPHAs,
WOHHAS, METAJUTUYECKAs ), XapaKTeP CPEAbl B BOAHBIX PACTBOPAX HEOPTAaHUIECKUAX
COCIUHECHHUM,

c(hOpPMHUPOBAHHOCTH yMEHUI YCTAHABJIMBATh MPUHAJIEXKHOCTh
HEOPTAaHWYECKAX BEMIECTB MO WX COCTaBYy K OMNPEACIEHHOMY KIIAacCy/Tpymie
COCMHEHUH (TMPOCTHIC BEIMIECTBA — METAJUTBI U HEMETAJITBI, OKCHIBI, OCHOBAHUS,
KHCITOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATh CMBICH TIEPHUOANUYECKOTO 3akoHa [l
H. Menaeneesa u A€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIILYIO, OObACHUTEIbHYIO
¥ TIPOTHOCTHYECKYIO (DYHKITHH,

c(hOPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh DSJCKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHX »3jeMeHToB 1-4 mnepuoaoB Ileproanueckoil cuCTEMBbI
xumudeckux syemeHToB JI. M. Menneneesa, WCHoib3ys MOHATHA «S-, p-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUUCCKUE YPOBHUY, 00BICHATh 3aKOHOMEPHOCTH
W3MEHEHHS CBONCTB XMMHMUECKHUX AJIEMEHTOB U UX COEJUHEHUH MO Mepuojam u
rpynnam [lepuoamueckoit cuctembl xumuuecknx 3meMeHToB J[. 1. Menneneesa;

chOPMHPOBAHHOCTh ~ YMEHWM  XapaKTepuU30BaTh (OMHCHIBATH)  OOIIHE
XUMHUUYECKHUE CBOMCTBA HEOPraHUYECKUX  BEIECTB  PA3JIMUHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TCHETHUUECKOW CBSA3M MEXKIY HEOPTraHUUYECKUMU
BEIIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCH(DUIIMPOBATH XMUMHUYECCKUE PEAKIIUN TIO
Pa3TUYHBIM TIPU3HAKaM (YMCITy M COCTaBY PEarvpylomdX BEMIECTB, TEIUIOBOMY
adexTy peakiuy, W3MEHEHUIO CTEMECHEH OKHCIICHHS SJIEMEHTOB, 00paTUMOCTH
PEaKIAN, yIaCTHIO KaTajan3aropa);

c(hOPMHPOBAHHOCTh YMEHHH COCTABJISTh YPAaBHEHWA PEAKIWAN PA3TUIHBIX
TUIOB, TIOJIHBIC U COKPAIIEHHBIC YPABHEHUS PEAaKIMA MOHHOTO OOMEHA, YUUThIBAs
YCJIOBUS, TIPU KOTOPBIX 3TH PEAKIMU UAYT JI0 KOHIIA,

c(hOPMHPOBAHHOCTh YMEHWUH TPOBOJAWUTH PEAKIMH, TOITBEPIKIAIOIIHE
KQUEeCTBEHHBIH COCTAB PA3jUUYHBIX HEOPTraHWUECKUX BEILECTB, PACMO3HABATh
OMBITHBIM MYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX
BEIIIECTB;



c(hOPMHPOBAHHOCTh YMEHHI  PacKphiBaTh  CYIIHOCTh  OKHCJIHTEIIEHO-
BOCCTAHOBHUTEJIBHBIX PEAKIWHA TIOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OajlaHca
3TUX PEAKLUH;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM
PEaKIHA OT PA3NTMUHBIX (PaKTOPOB; XapaKTep CMEMICHUS XUMHUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHEITHETO Bo3aekcTus (mpuunu Jle [1laTenne);

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XWUMHWUYECKHE TIPOIECCHI,
JeKalye B OCHOBE MPOMBINIICHHOTO TIOJYYCHHsI CEPHOW KHCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTHh TPEACTABIICHWNA 00 OOMUX HAYYHBIX MPUHIWIAX W
HKOJIOTHYECKUX MPOOIEMaxX XMMHUIECKOTO TIPOU3BOJICTBA,

c(hOPMHPOBAHHOCTh YMEHHWIH TPOBOJIUTH BHIYHMCICHUS C WCIOJIb30BAHUEM
MOHATHS «MacCOBas J0JIS BEIMIECTBA B PACTBOPEY, OOBEMHBIX OTHOIICHHM Ta30B MPH
XUMUYECKUX PEAKITUAX, MACChl BEIIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe WM O0BEMY OAHOTO W3 yYACTBYIONIMX B PEAKITHH
BEIECTB, TEIIOBOTO 3(hheKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHS MacCCHI
BCIECTB, IPEBPAIECHAS W COXPAHEHUS SHEPTHH,

c(hOpPMUPOBAHHOCTh YMEHHM COONIOATh MIPaBHIIA TOJIH30BAHUS XHMHUYCCKOM
nmocyaoi W nmadopaTOpHBIM OOOPYJAOBAaHMEM, a TaKKe MpaBuUiia OOpaIlleHHs C
BCIIIECTBAMHA B COOTBETCTBHM C WHCTPYKIIUAMH IO BBITIOJIHCHHIO JTAOOPATOPHBIX
XUMHUYECKUX OTIBITOB;

c(hOPMHUPOBAHHOCTh YMEHHWM TUITAHUPOBATH U BBITIOJHATh XUMWYECKHM
AKCTICPUMEHT (PA3IOKEHNE TEPOKCHA BOAOPOAAa B MPHUCYTCTBHH KaTalW3aTopa,
OTIPENICNICHUE CPEAbl PACTBOPOB BEMICCTB C TOMOIIBIO  YHUBEPCATHHOTO
WHIUKATOPA, BIMSHUE PA3TUYHBIX (DaKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKITHH,
peaknuu MOHHOTO OOMEHA, KAueCTBEHHBIC pPEakimu Ha Cynbdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTATBHBIX 3a/a4 10
temam «Mertamusy u «Hemeramiby) B COOTBETCTBHHM C TPABWIAMH TEXHUKH
0€30MacHOCTH NPU OOpAIllEHUHU ¢ BEIECTBAMU U JIADOPATOPHBIM O00OPYIOBAHUEM,
MPEACTABIIATh PE3YJIbTaThl XUMWYECKOTO JKCIEpUMEHTa B (opme 3ammcu
ypaBHEHUH COOTBETCTBYIOMIMX PEAKITHI U (POPMYTMPOBATH BHIBOBI HA OCHOBE 3THX
PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHHWN KPUTWYECKA AHAJM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TOIy4aeMyl0 U3 Pa3HBIX HMCTOYHHUKOB (CPEACTBA MacCOBOM
KOMMYHUKarwu, IHTepHET U APyTHX);

chOPMHPOBAHHOCTH ~ YMEHHM  COOMIOAATh  TpaBWja  SKOJOTHUYECKH
1EJeC000pa3HOT0 TOBEACHUS B ObITY W TPYJOBOH JEATEIBHOCTH B LEIAX
COXPaHEHUSI CBOETO 3/J0POBbS W OKPYIKAIOMICH MPUPOTHON Cpelbl, OCO3HABAThH
OTIACHOCTH BO3/ICHCTBUS HA JKABBIC OPTAHU3MBI OTPEACIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokasarenss [[JIK, mosicHATh Ha npumepax crnocoObl YMEHBIIEHUA U
MPEIOTBPALICHUS UX BPEIHOTO BO3ICHCTBUS HA OPTraHU3M YEJIOBEKA,

JUIsE 00YYarOIIMXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTAMM 3J0POBbS; YMEHHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TMO3HAHWSA BEIIECTB U
XAMHWYECKUX SBJICHUN,

JUISL  CIICTIBIX W CJA0OBUIAIIMX OOYYAIOIIUXCA: YMEHHE HMCMOJb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. bpaiinsg mis 3anucu XUMHYSCKHX

dhopmyiI.



TEMATNYECKOE IVNTAHUPOBAHUE

10 KVIACC
KosauuyectBo uacos DJIeKTPOHHbBIE
HaumeHoBaHMe pa3aesioB U TeM (undposrbie)
Ne n/m Kontpoabnsbie | IlpakTHueckue
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcbl
Paszpen 1. TeopeTnueckne 0CHOBBI OPraHH4YeCKON XHMHH
IIpenmer oprannveckoi xumun. Teopusi
1.1 CTPOEHHS] OPraHUYEeCKUX COeIUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paszpen 2. Yriesonopoabt
2.1 IIpenenbHbie yriaeBOAOPOAbI — AJIKAHbI 2
29 HenpenenpHele yriaeBoaOpObI: alKEHBI, 6
' AJIKaIMEHBI, AJKUHBI
23 ApomaTudecKkue yriieBOAOpOabI 2
24 IIpupoaHble HCTOYHUKH YIJIEBOAOPOIOB U 3 !
' ux nepepadboTka
Hroro no pazneny 13
Pa3zpen 3. Kuciopoacoaep:kamue opraHu4eckme coeIHHEHUsI
3.1 Crnuptsl. Penon 3
39 Anpnerunsl. KapOOHOBBIE KHCIIOTBL 7 |
' CnosxHbie 3G upbI
33 Yraesoabl 3 2




Hroro no pazneny 13
Pa3znen 4. AzoTcoaep:kamue opraHuYeCKUue COeINHEeHHs

4.1 AMUHBI. AMUHOKHCITOTHI. bemku 3
Hroro no pazneny 3
Pazaen S. BoicokomoJieKyJIsipHbIe COeIUHEHUS

5.1 IInactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBHIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




11 KVIACC

KosauuyectBo uacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudposbIe
Ne n/m Konrpoabnsie | IIpakTnueckne (mup )
NPOrpamMmsl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsbl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atomoB. Ilepuonuyeckuii 3akoH
1.1 u [leproauueckas cuCTeEMa XUMHYECKHUX 3
anemenToB J[. 1. Menneneesa
12 Ctpoenue BemmecTBa. MHOroobpasue 4
' BEIIECTB
1.3 XHUMHUECKHUE peaKLun 6 1 1
Hroro no pazneny 13
Paszpen 2. Heoprannueckast xumust
2.1 MeTtannel 1
2.2 Hemerannbl 1 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5
' BEIIECTB
Hroro no pazneny 17
Pazagen 3. Xumus 1 :KU3Hb
3.1 XuMusi ¥ )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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