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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo XxuMuu Ha YpOBHE CpeAHETO 001Iero oopa3oBaHus pa3padoTaHa HA OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparum,
TpeOOBaHUIl K pe3yiabTaTaM OCBOEHHUs (efepalbHONH 00pa30BaTEIbHOW MPOTPAMMEBI CPETHErO
obmero ob6pazoBanus (POIl COO), npencraBneHHbIX B DenepajbHOM TOCyIapCTBEHHOM
obpazoBatenbHoM cTanaapre COO, ¢ yuérom Konnenmuu npenogaBaHus y4eOHOTO MpeameTa
«XuMus» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit @eneparuu, peaTu3yrOIIUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHS
BocnuTanus B Poccuiickoii @Penepanun Ha mnepuon no 2025 roma» (Pacmopsokenue
[IpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOAOB K pa3paboTKe MporpaMMbl MO XUMHH, K OIPEIEICHUI0 00Iei
CTpaTeruy 0O0y4eHHs, BOCIIUTAHUS U Pa3BUTHUS O00y4alOUIMXCs CpPeCTBaMU y4eOHOro mpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHILENTYaJIbHBIE IOJIOKEHUS
OI'OC COO o B3aMOOOYCIOBICHHOCTH II€JIEH, COIEp)KaHMs, pPe3yIbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MMOATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHHKaMH  0O0IIeo0pa3oBaTeabHON
OpraHu3alliy, SBISETCS HEOTHEMJIEMOM YacThl0 HX 00pa3oBaHHOCTH. OHO  CIIYKUT
3aBepIIAIONIMM 3TallOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LEHHOCTEH, TNPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOTO o00pa3oBaHMs. OTH IICHHOCTU
KacaroTcsl TO3HAHMsI 3aKOHOB MPHUPOJIbI, (POPMUPOBAHUS MHUPOBO33PEHHSI U OOLIEH KyIbTYpPbI
YeJIOBEKa, a TaKKe OHKOJIOTMYECKM OOOCHOBAaHHOI'O OTHOLIEHHMSI K CBOEMY 3/10pPOBBIO U
MpUPOAHON cpere. Peann3yercs xumMuueckoe oOpa3oBaHue O0y4arONIMXCs HA YPOBHE CPEIHEro
o01rero 0oO6pa3oBaHUsl CPeACTBAMH Y4€OHOTO IpeameTa «XUMUs», COAEPKaHHE U MOCTPOCHUE
KOTOpPOTO OMNpeleeHbl B MpOrpaMMe MO XUMHUU C Y4E€TOM CHelU(PHUKH HAyKH XUMUHU, e
3HA4YCHHs B MIO3HAHHUH MPUPOJIBI U B MaTEPHAIHHOM KU3HU OOIIECTBA, a TAKKE C YIETOM OOIIIX
1eiae M MPUHIKIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPETHETO OOIIero
oOpa3oBanus B Poccuiickoit denepanuu.

XuMUsL KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJb B COBPEMEHHOMU
LUMBUJIN3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepuanbHON KyabTypbhl. OHa BHOCUT CBOHM BKJIaJa B
(opMHUpOBaHKE PAIIMOHAIIEHOTO HAYYHOT'O MBILIUICHUS, B CO3[JaHHE 1IEIOCTHOIO Mpe/ICTaBICHUs
00 OKpYy’KaroIlleM MUpPE KaK O €IMHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe (HOpMUPYETCsS B XUMUU
Ha OCHOBE IIOHMMAaHHUs BELECTBEHHOI'O COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIACTSIMU PUMEHEHHUS.

TecHo B3aMMOAEHCTBYSI C€ JpPYrMMH €CTECTBEHHBIMH HAayKaMH, XUMHUSA cTaja
HEOTHEMJIEMON YacTbl0 MHUPOBOM KYyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIEUIHOTO Tpyda U
KHU3HU KaKaoro wieHa oOmiectBa. CoBpeMeHHasi XUMUS KaK HayKa CO3HJaTelbHas, Kak HayKa
BBICOKMX TE€XHOJIOTMH HalpaBjieHa Ha pellieHue rI00abHbIX MPoOJeM YCTOWYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOM, NHILNEBOH, 3KOJOTHYECKOW Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ OOUIMMM LEISIMM M NPUHLUMIAMH CPEAHEro oO0IIero oOpa3oBaHUs
coaeprkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYCHUS) OPHEHTHPOBAHO
MPEUMYIIIECTBEHHO Ha OOIICKYJIbTYPHYIO MOJATOTOBKY OOYYaIOIMUXCS, HEOOXOANMYIO MM st
BBIPaOOTKM MHPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHUS B JKU3Hb COIMYMa,
MIPOAOIDKEHH 00pa30BaHus B pa3IMUHBIX 00J1aCTAX, HE CBI3aHHBIX HETIOCPEJICTBEHHO C XMMHUEH.

CocraBnsiromiuMH  TIpeMeTa «XUMUS» SBISAIOTCA 0a3oBble Kypchbl — «OpraHnuueckas
xuMusi» 1 «O011ast 1 HeopraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP KaHUSI KOTOPBIX
SBJISIFOTCSL OCHOBBI 0a30BOM HayKHU: CUCTEMA 3HAHUM MO0 HEOPraHUYECKOW XUMUH (C BKIIIOUEHHUEM
3HaHUH U3 o0uIel XUMHM) U OopraHndeckoil xumuu. GopMupoBaHre JTaHHOH CHUCTEMbI 3HAHHHA
MpU U3YYEHUH TNpeaMeTa 00eclneyuBaeT BO3MOKHOCTh PACCMOTPEHHUS BCEr0 MHOT0oOpas3us
BEIIECTB HA OCHOBE OOIMX MOHSATHIA, 3aKOHOB U TEOPUI XUMHH.



CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» u «OO0m1as 1 Heopranmdeckas
XUMHS» c(hOPMHUPOBAHA B MPOrpaMMe MO XUMHHM Ha OCHOBE CHCTEMHOTO MOAX0/a K U3yYEHHIO
yueOHOro Martepuaia W OOYCIIOBICHAa HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHWN Ha
ONpeeNI€HHBIX TEOPETHUECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHWMHU BEIIECTBa
paccMaTpUBalOTCS Ha YpOBHE KJIACCHUUYECKOM TEOPUM CTPOECHMS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX MPECTABICHUNA O CTPOCHHH BEILECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBAaX HAlOTCS B Pa3BUTUM — OT YIJIEBOAOPOAOB [0
CIIOXKHBIX OMOJIOTUYECKH aKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoid XMMHU TOTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HAa YPOBHE OCHOBHOIO 0OILIero oOpa30BaHUs MEpBOHAYAILHBIC
MIPE/ICTABIICHUS] O XUMUYECKOU CBA3M, KJIACCU(PUKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHHUS], O XUMUUECKOW PEAKLUH.

[lon HOBBIM yrjioMm 3peHusi B mpeameTre «XuMus» 0a30BOro ypOBHS paccMaTpHUBAETCs
W3YYEHHBII Ha YpPOBHE OCHOBHOTO o0OmIero oO0pa3oBaHHs TEOPETUUYECKUN MaTepuan M
(hakToNornueckre CBeJEHUS O BEIIECTBaX W XMMHUYECKON peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHW4YecKass XUMHUsD» 00yJaroIUMCs MPEIOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HaUEHUE NEPUOJMYECKOTr0 3aKOHAa C OOIIETEOPETUYECKUX W METOJIOJIOTUYECKUX TO3UIINH,
riIy0Ke TOHATh MCTOPHUYECKOE HM3MEHEHHE (YHKIMH STOro 3aKOoHa — OT 0000Imaromei o
0OBSCHSIONIEH ¥ TIPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XMMUUYECKUX PEAKIUIX, UX CYHTHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonHserca B Kypcax 10 um 11 kmaccoB »sineMeHTaMH — COJAEp)KaHUS, HMEIOIUMU
KYJIbTYPOJIOTHYECKHM M TPUKIATHOW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TOHHUMAaHUIO
B3aMMOCBSI3U XUMHHM C JpPYTMMH HayKaMH, pacKpblBalOT €€ pojib B IIO3HABAaTEIbHON U
MPAKTUYECKON JESTEILHOCTH YENIOBEKa, CIMOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHUS K IPOIECCY
TBOPYECTBA B 00JIACTU TEOPUU U NMPAKTUUYECKUX MPUIOKEHUN XMMHHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JTUYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIHBATH WH(POPMAIMIO M TPUMEHSTH €€ IS TIONOJHEHUSI 3HAHUH, PelICHUs
MHTEJJICKTYalbHBIX M 9KCIIEPUMEHTANBHBIX HCCIIEeI0BAaTENbCKUX 3a/ad. B 1enoM conepikanue
y4eOHOTro npeamera «XuMHUs» JAaHHOTO YPOBHS M3y4YCHHs OPHEHTHUPOBAHO Ha (hOpMUpOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI NIl TIOHUMaHUSI (GUIOCOPCKUX HICH, TaKUX KaK:
MaTepHaIbHOE €JUHCTBO HEOPTAaHUYECKOTr0 U OPraHMYeCKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, II03HABAEMOCTh IPUPOIHBIX SIBJIECHUHN MYTEM 3KCIIEPUMEHTA
U peuleHHs] MPOTUBOPEUYUIl MeXAy HOBBIMU (paKTaMU M TEOPETHUECKUMHU MPEIIOChUIKAMH,
OCO3HaHHME POJIM XMMUHU B PEIICHUM 3KOJOIMUYECKUX MpoOiieM, a Takxke MpodsieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHNsI HOBBIX TEXHOJIOIMI U MaTepUasoB.

B muane pemneHust 3amad BOCHHTAHUSA, Pa3BUTHS M COLMATHU3ALUU  OOYYArOIIMXCS
MPUHATBIE HPOTPaMMOM IO XHMMHUHU NOAXOAbl K ONPEACIICHUIO COJEp)KaHUS W TOCTPOEHUs
npeaMera MperycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX yYEOHBIX NEHCTBUH, MMEIOIINX
0a30Bo€ 3HaUEHHUE I PA3IUYHbIX BUJIOB JAESATEIbHOCTH: pEIIeHUs NpobiieM, OKCKa, aHaIu3a u
o0paboTkn wuH(MOpMAIMKM, HEOOXOMUMBIX JUIsI NPUOOPETEHUS ONbITa MPAKTHYECKOH U
HCCIeI0BATeNIbCKON ASITEIbHOCTH, 3aHUMAIOLIEeH Ba)KHOE MECTO B IIO3HAHUN XMUMHMHU.

B npakTuke npenojaBaHusi XMMUAU KaKk HAa YPOBHE OCHOBHOTO 00ILero o0pa3oBaHusl, TaKk U
Ha YpPOBHE cpelnHero oOumiero o0Opa3oBaHUs, TMpPU  OMNPENIEICHUU  COJEP’KATEIbHON
XapaKTEpUCTHKU LeJeld M3y4eHMs] IpeIMETa HalpaBiICHUEM IE€PBOCTENIEHHOM 3HAaYMMOCTU
TPaJIULUMOHHO Tpu3HAETCS (GOPMUPOBAHHME OCHOB XUMHYECKOW HayKu Kak oO0JjacTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, IMPAKTUUECKON MAESATENIBHOCTH YEIOBEKa M Kak OJHOI0 W3
KOMIIOHEHTOB MHPOBOM KyJbTyphl. C METOAUYECKOW TOYKH 3pEeHUs TaKOW MOAXO0d K
OTIPEEIICHUIO LIEJIe N3YUEHNUs IIPEIMETA SIBJISIETCS BIIOJIHE ONPAaBIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHHUs IVIABHBIMHM LEISIMH H3ydeHHs mpeaMera «XHUMHs» Ha
6a3oBom ypoBae (10 —11 ki1.) aBasitoTCS:



e (QopmupoBaHHE CHCTEMBl XWMHUYCCKUX 3HAHMNA KaK Ba)KHEUIIECH COCTABISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpaA, B OCHOBE KOTOPOIl JiexkaT KIIFOYEBbIE MOHSTHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TCOPHUH XHMHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MOHMMAaHHUE CYIIHOCTH JOCTYHHBIX OOOOIIEHUI MHPOBO33PEHUECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX MO3HAHHUS BEILIECTB U
XUMHUYECKHUX peaKInid, HEOOXOIUMBIX JIJIsI TPHOOPETEHUST YMEHHI OPUEHTHPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUHN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUYECKOMN H
MMOBCEAHEBHOM KH3HU,

® pa3BUTHEC YMCHHW U CIHOCOOOB JEATCIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO OKCIEPUMEHTa, COOMIOJCHHEM TIpaBUi OE30MacHOrOo
oOpalleHus ¢ BEeIeCTBaAMM.

Hapsiny ¢ atuMm, conmepkarenbHasl XapakTepUCTUKa Iele U 3a/1ay U3ydyeHus IpeaMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUHU C HOBBIMH ITPHOPUTETAMU
B CHCTeMe cpefaHero obmiero obOpaszoBanus. CeromHss B NpENoJaBaHUUW XUMHUU B OOJbIIel
CTeNEeHH OTHAaETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJep)KaHusi O0y4yeHus,
OPUEHTHUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHMKA OOIIEO0Opa30BaTeNbHONW  OpraHU3allNu,
BJIQJICIONIECTO HE HAOOpOM 3HAHUM, a (QYHKIIMOHAIHHOM I'PAMOTHOCTBIO, TO €CTh CIOCO0aMU U
YMEHHUSIMH aKTHBHOTO TMOTYYCHHs 3HAHUN M MPUMEHEHHS UX B PEAIbHOMN JKU3HH JJIS PEIleHUs
MPaKTUYECKHUX 3a]1ay.

B cBs3u ¢ oTUM Tpu M3y4eHHH TMpeaMeTra «XHUMHS» JIOMUHUPYIOIIee 3HAYCHUE
MPUOOPETAIOT TaKKE LENH U 3a]aui, KaK:

aganTanus OOyJalIIUXCS K  YCIOBUSM JWHAMUYHO  Pa3BUBAIOMIETOCS  MUPA,
(¢hopMUpOBaHHE UWHTEIUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caM000pa3oBaHUIO,
COTPYOHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEHICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy OOYy4YaIONIMXCS KITIOYEBBIX HABBIKOB (KITFOYEBBIX KOMITCTEHITHI),
HMMEIOIUX YHUBEpPCAIbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUOB JEATEIBHOCTH: PEIICHUs MpodiieM,
MOWCKa, aHaIM3a W o00paboTku WHPOpPMAIUU, HEOOXOMUMBIX JUIsl MPHOOPETEHHUS OIbITa
NeSTENBHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWM XHMHUH, a TaKke Ui OLIEHKH C
MO3UIUH IKOJIOTHYECKOHM 0€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB M XUMUYECKUX MPOIIECCOB
Ha OPraHM3M YeJIOBEeKa U MPUPOIHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYALHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOy4aromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh HOBBIE 3HAHUS MO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH TIOTPEOHOCTSIMH, UCTIOIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOUCKA M aHaliu3a yueOHOU U HAyYHO-TIONYJSpHON HH(POPMALIUU XUMHYECKOTO
COJIepIKAHUS;

(hopMupOoBaHHE U pa3BUTHE Y 00YyUAIOIIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIUICHHUS,
HAO0JIFO/IaTEeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOJHMMEI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEICHUN XUMUUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOYYaOIUXCS YOSKIEHHOCTH B TYMAaHUCTHYECKOW HAMPaBICHHOCTH
XUMHH, €€ BaXHOW POIM B  peIIeHHH THoOaldbHBIX  MPOOJEM  palHOHATBHOTO
MIPUPOJIONIONIE30BAHMS, TOMOTHCHHUS JHEPTeTUYCCKUX PECypCOB M COXPAHCHUS IMPUPOIHOTO
paBHOBECHsSI, OCO3HAHUSA HEOOXOAMMOCTH OEpeKHOTO OTHOILIEHUS K TMPUPOAE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MMOTYICHHBIX 3HAHUK JIJIS TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUECKUMH SIBIICHUSMHU.

B yueGHOM maHe cpemHero oOmiero o0pa3oBaHUs MPEIMET «XUMHs» 0a30BOTO YPOBHsI
BXOJIUT B COCTaB MPEIMETHON 001acTH «ECTeCTBEHHO-HAYTHBIE TIPEIMETHI».



OO11ee 4nciI0 4acoB, OTBEAEHHBIX Ul M3YYEeHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHEro
oOuiero obpasoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 yaca (1 wac B Henmemo), B 11
kiacce — 34 gaca (1 gyac B Heneno).

COJAEPKXAHUE OBYYEHMUSA

10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer oprannueckoil XUMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHUE B IMOJIYYEHUU
HOBBIX BEIIECTB U MaTE€pHAOB. Teopus CTpOEHUsI OpraHndecKux coequHennii A. M. bytieposa,
e€ ocHOBHbIe NoJOXeHUsA. CTpyKTypHble (OpPMYJbl OpPraHWYECKHX BellecTB. [ omoiorus,
n3oMepusi. XUMHUYECKasi CBSA3b B OPraHNYEeCKUX COEIMHEHUSIX — OJIMHAPHBIE U KpPAaTHBIE CBA3H.

[lpencraBnenne 0  KiIacCHpUKAIMKM  OpraHUYeckux  BemlecTB.  HomeHkmarypa
OpPraHMYECKHX COEJIMHEHMHM (CUcTeMaTHyecKas) M TpPUBUAIbHbIE HA3BaHUSA BAKHEHIIMX
IIPEICTaBUTENEN KJIACCOB OPraHNYECKUX BEILIECTB.

OKCIEpUMEHTAJIBHBIE METOJBI M3YYEHHUS BEUIECTB M HUX NMPEBPALLEHUI: 03HAKOMIICHHE C
o0pa3liaMyu OpraHMYECKUX BEIIECTB U MaTepHajlaMH Ha UX OCHOBE, MOJICIMPOBAHHE MOJIEKYI
OpPraHMYECKHX BEILIECTB, HAOIIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OIBITOB IO
MPEBpAILEHUIO OPraHMYECKUX BEIIECTB IPH HarpeBaHUHM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

Yraesoaopoasl

ANKaHBl: COCTaB U CTPOEHHE, I'OMOJIOTMYECKUN pAx. MeTraH M 3TaH — MpocTellIne
[IPEICTABUTENIN aJIKaHOB: (PU3MUECKHe M XHMHUYECKHE CBOMCTBa (peakuuu 3aMeIleHus U
rOpEeHUs ), HaX0XKAECHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJOTUYECKUI psfl. DTWIEH U NPONMWIEH — MPOCTEHIINE
MPEICTABUTEIN AaJIKeHOB: (U3UYECKHE M XHMHUYECKHE CBOMCTBa (peakiuy TUAPUPOBAHHA,
raJloreHUPOBaHUS, TUApaTallii, OKUCIICHHS U TIOJMMEPHU3alu1), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyraauwen-1,3: cTpoeHHe, BaKHEUIINE XUMHYECKHE
cBoMcTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMYECKUH psiA. ALETUIEH —
MIPOCTEHUIINI MpeCTaBUTEIb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUUECKUE CBOMCTBa
(peakuuy ruipupoBaHus, raJJOreHUPOBaHUs, TUAPATALIMH, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apensbl. benzon: coctaB, cTpoeHHEe, (U3MUECKHE M XMMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHNUS M HUTPOBAHMsI), MOJIydEeHHE M TNpUMeHeHue. Tonyon: cocmasg, cmpoenue,
Qusuyeckue u xumuyecKue ceoucmea (peakyuu 2ai02eHUpoOBaHUs. U HUMPOBAHUs), NOJYUeHUue U
npumeHnenue. TOKCHYHOCTb apeHOB. l'eHeTmyeckas CBA3b MEXAY YIJIEBOJOPOAaMH,
MIPUHAJIEKAIUME K Pa3INIHbIM KJIaCCaM.

[IpuponHble UCTOYHUKHK YIiIeBOAOPO0B. [IpupoaHblii Ta3 U monyTHblE HE(TAHbIE ra3bl.
Hepts u e€ mnpoucxoxnenue. CrnocoObl nepepabOTKH He(PTU: MeperoHkKa, KpeKUHT
(TepMuyeckuil, KaTaTuTHUECKUit), muponus. [lpoaykTel nepepaboTku HeTH, X TPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosib U MpoyKThI €ro nepepadoTKH.

DKCcrepUMEHTaIbHbIE METOJ/Ibl M3YYEHHUsl BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHsl, koutekuuu «HedTb» u «Yronpy», MoaenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOJHBIX, IMPOBEJACHUE MPAKTUYECKOW pabOThI:
MIOJIyYEHUE 3TUJIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnsle 3agaun.

Bbruncienuss mo ypaBHEHHMIO XUMHYECKOW peakuuu (Macchl, 00bEMa, KOIWYeCcTBa
HCXOJHOTO BeUIecTBa WJIM NPOAYKTAa PEaKIUH MO HU3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJHBIX BELIECTB WU NPOAYKTOB PEAKIIVH).




Kucnopoxnconep:xamme opranndecKie CoeIMHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHON M 3TaHON: CTpOeHHue, (U3HYECKHe Hu
XMMUYECKHE CBOMCTBA (peakuMu C aKTUBHBIMH METaJUIaMH, TajJOreHOBOJOPOJAaMHU, TOPEHHE),
npuMeHeHue. BogopoiHbie cBS3U MEXIy MOJIEKyJaMu cIupToB. JlelicTBre MeTaHoIa U 3TaHoJIa
Ha OpraHMU3M 4Y€JIOBEKa.

MHoroatoMHble CIUPTHL. DTWICHIVIMKOIb W TIHLEPUH: CTPOEHUE, (U3HUecCKue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIETOYHBIMU METAJIaMH, Ka4eCTBEHHAs peaKius Ha
MHOI0aTOMHbIe cHUpThl). JlelicTBue Ha opraHm3M denoBeka. [IpuMmMeHeHue riuuepuHa U
STHJIECHIJIUKOJIS.

®deHol: CTpOeHHUE MOJEKYINbl, (U3NYECKUEe M XUMUYECKHE CBOMCTBA. TOKCHYHOCTH
¢enona. [lpumenenue genona.

Anpnerunpl M kemouwvl. DopManbAeryy, aueTadbAerH: CTpOeHue, (U3NYECKHe U
XMMHUYECKHE CBOWCTBAa (PEAKIUM OKHUCIEHUS W BOCCTAHOBJICHUS, KAaUECTBEHHBIE DPEAKIUM),
MIOJIy4Y€HUE U IPUMEHECHHE.

OnHOOCHOBHBIE IIpe/iebHbIE KapOOHOBbIE KUCIOTHl. MypaBbuHasi U YKCYCHasl KMCIOTBHI:
CTpO€HUEe, (PU3NUECKUe U XUMHUECKHE CBOMCTBA (CBOWCTBA, 00IIME JUIsl Kjlacca KUCIIOT, peakus
TepupUKaAINK), TONydeHHe U npuMeHeHue. CrTeapuHOBas M OJICMHOBAs KHCIOTHI Kak
MIPEICTABUTENN BBICIINX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE ICUCTBHE.

CrnoxHble 3pUpbl KaK NPOU3BOAHBIE KapOOHOBBIX KUCIOT. I'MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupos. bruosornueckas posb KUPOB.

VYraeBosl: cocTaB, KilacCU(pUKaLMs YIIIeBOAOB (MOHO-, TU- U Noaucaxapusl). [moko3a —
MPOCTEUINI MOHOCaxapua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbI, (U3UYECKHE M XUMHYECKHE
cBoiicTBa (B3aumozeilcTBue ¢ ruapokcuaoM wMmeau(ll), okucneHume amMMHMayHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHWE, OpPOKECHHE TIIFOKO3BI), HAXOXKICHHE B MPHPOJE,
npUMeHeHue, ouonorudeckas posb. Gorocunres. Opykro3a Kak U30Mep INIFOKO3bI.

Kpaxman u nemnonosa kak npupoassle noaumepbl. CTpoeHne Kpaxmajia U LEJUII0JI03bI.
dusnueckue U XMMUYECKHEe CBOWCTBA KpaxMaia (TMIpOoJin3, KaUeCTBEHHAs PEaKLUs C HOJIOM).

DKCHepUMEHTAIbHbIE METOJbl W3Y4YEHHsI BEIIECTB WU HX INPEBpAIICHUN: INPOBEACHUE,
HAOMIOZICHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHHPTOB, KaueCTBEHHbIE
peakluu OJIHOATOMHBIX CHHUPTOB (OkuciaeHue 3TaHosa okcuaoMm wmeau(ll)), MHOroaromMHbIX
cnupToB (B3aumojeiictBue raunepuHa c¢ rugpokcuaom meau(Il)), anprerunoB (OKucieHHE
aMMua4yHbIM pacTtBopoM okcuga cepedpa(l) u ruapoxcumom wmenu(Il), B3ammonelictBue
KpaxManaa ¢ HOJOM), IpPOBEACHHUE INPAKTUUYECKOM paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHble 3aaymn.

Bbruncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, o0bEMa, KOJIMYECTBa
MCXO/IHOTO BEIIEeCTBA WJIM TPOJYKTa PEaKIMHM IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WX IIPOJYKTOB PEAKILIUN).

AzoTcoaeprkalie OpraHn4ecKue COeAMHEHNUS.

AMMHOKUCIIOTBI Kak aM(oOTepHble OpraHudeckue coenuHeHusa. Pusudeckue u
XMMHUYECKHE CBOWCTBA AaMUHOKHUCIOT (Ha NpuMepe TIJMLIMHA). buojorumyeckoe 3HaueHUE
aMUHOKHCIIOT. [lenTuab.

benku kak npupoaHble BBICOKOMOJIEKYJApHBIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THMAPOIU3, JEHATypalus,
KayeCTBEHHBIE PEaKIINU Ha OEIKU.

OKclepUMEHTAIbHBIE METOJbl M3YY€HMs BEIIECTB M MX IpEBpallleHuil: HaOarofeHue u
ONMCaHWe JEMOHCTPAIIMOHHBIX OIBITOB: J€HATypalus OENKOB IpH HarpeBaHWW, LBETHHIE
peakIu OEJIKOB.

Bbicokomosieky IsipHbIC COCAUHEHUSA



OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHHUI: MOHOMED, IOJIUMED,
CTPYKTYPHO€ 3BEHO, CTECICHb IOJMMEPHU3alUH, CPEOHAS MOJIEKyIspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN — ITOJIMMEPU3ALUS U TIOJUKOHICHCALINS.

OKCIIEpUMEHTAJIbHbIE METO/Abl U3YYEHHs BEIIECTB U UX NMPEBPALICHUI: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAYdyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H IIPU U3ydyeHUU opraHudeckoi xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHATHH, Tak WU
MIOHATUH, ABISIOIIMXCA CUCTEMHBIMHU JUISL OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1e ecTecTBEHHO-Hay4YHbIE IOHATHA: SBJICHHME, Hay4HbIM (pakT, rumoresa, 3aKoH,
TEOpHsl, aHalIM3, CHUHTE3, KIAacCUPUKAIMSA, TMEPUOJUYHOCTh, HAOIIOACHUE, W3MEpEHHe,
JKCIIEPUMEHT, MOJIETTUPOBAHUE.

®dusuka: MaTepusi, YHEPTHsl, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, JHEPIeTUYECKUM YPOBEHD,
BELIECTBO, TEJO, 00bEM, arperaTHOEe COCTOSIHWE BEIIEeCTBA, (PU3MUECKUE BEITUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMeH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIC BEIIECTBA (OEIIKH, YIIIEBOABI, XKUPBI, (PEPMEHTHI).

I'eorpadusi: MuUHepasbl, TOPHbIE TOPO/IbI, TTOJIE3HbIE HCKOIIAEMBbIE, TOIUIMBO, PECYPCHI.

TexHOIorus: NUIIEBbIE TPOIYKTHI, OCHOBBI PAllMOHAIIBHOIO IIMTaHUs, MOIOIIME CPEACTBA,
JICKapCTBEHHBIE M KOCMETHYECKHE ITPENapaThl, MaTEpUaibl U3 HCKYCCTBEHHBIX U CUHTCTHUECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUA

Teopernyeckue OCHOBbI XMMHUH

XUMHYECKUN d3JeMeHT. AToM. Sapo aroma, H30TOMNBI. ODJEKTPOHHAs O00OJIOYKA.
DHepreTuYecKue ypoBHH, MOAYPOBHU. ATOMHBIE OpOHTany, s-, p-, d- ameMeHThl. OcoOeHHOCTH
pacmpesiesieHns: SJIEKTPOHOB MO0 OpOUTANISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DeKTpoHHAs KOH(PUTYpalns aTOMOB.

[lepnonnueckuit 3akoH u Ilepmonnueckass cucreMa xuMuyeckux jsnemeHtoB [ .
MenneneeBa. CBsi3b NEpHOJUYECKOrOo 3akoHa U [lepmonnueckoil CHCTEMBbl XUMUYECKHUX
snemenToB JI. 1I. MenzeneeBa ¢ COBPEMEHHON TEOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CJIIOKHBIX BEIIECTB
10 TPYIIAM U NepruoaaM. 3HauY€HUE EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHUMHUYECKas CBsA3b. BHIBI XUMHYECKOW CBA3M (KOBaJIEHTHAas
HETOoJNsIpHasl U TOJSpHAas, HMOHHAs, MeTandeckas). MexaHu3Mbl 0O0pa30BaHHs KOBAJICHTHOM
XUMUYECKON CBsA3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DIEeKTpOOTpULIATENbHOCT. CTeneHb OKUCIeHUs. VIOHbI: KATUOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOIO U HEMOJIEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIMA
KPHUCTAIUIMYECKON PEIIETKH.

[TonsiTue o aucnepcHeIx cucremax. MicTuHHBIE M KOJTOMAHBIE pacTBOphl. MaccoBast 10
BEILIECTBA B pacTBOPE.

Knaccudukanmus HeopraHmdeckux coeAnHeHud. HoMmeHkiaTypa HeOpraHUYeCKHX
BemeCcTB. [ eHeTHUecKass CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKANUX K Pa3THIHBIM
KJIaccam.



Xumudeckas peakius. Knaccudpukanus XUMHYECKHX peakluid B HEOPraHUYEeCKOW U
OPraHUYeCKOM XMMHH. 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBpPAIICHUS
SHEPIUH NMPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3nyHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuyeckoe paBHOBecue. MDakTOpbl, BIMSIOMIME HA COCTOSHHE XUMHUYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

Dnexrponutnyeckas aucconuaius. CuinbHble U cialbble 31eKTponuThl. Cpena BOIHBIX
pacTBOPOB BEHIECTB: KUCJIAsl, HEUTpaIbHas, ETOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH.

DKCNEPUMEHTAJIbHBIE METOJbl M3YyUYEHHS BEIIECTB U HMX MPEBPALICHUM: JEMOHCTpALMs
tabmun «llepuonnyeckas cucrema xmmmueckux dyemeHToB J[. M. MenpaeneeBay, m3yueHue
MOJIEIell KPUCTAJUTMYECKUX PEMIETOK, HAOMI0IeHHWe M ONUCAaHWE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3fioKEHUE MEPOKCHIAa BOJOpPOAA B MPUCYTCTBUU KaTaau3aTopa,
OnpeesIeHue Cpebl PaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO WHIMUKATOPA, PEAKIUU
MOHHOTO OOMEHA), TIPOBEJCHHUE IMPAKTUUECKOW paboThl «BrusHue pa3nuyHbIX (AKTOPOB HA
CKOPOCTbh XUMHYECKOW PEAKIIUN.

PacuértHnic 3amayn.

PacuéTpl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMHUUECKUE PACUETHI,
pacu€Thl ¢ UCOJB30BAHUEM ITOHATHS «MACCOBAsI 10JIs1 BELIECTBAY.

Heopranuveckast xumust

Hemeramnsl. Ilonoxxkenue HemMetaiuioB B llepuognyeckoil cHCTEME XUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB. DU3WYECKHE CBOMCTBA
HEMETAJUTOB. AJUTOTPOTIHS HEMETAJUIOB (Ha MpUMeEpe KUCIIopoia, cephl, (hocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BaKHEHIIMX HEMETAJUIOB (TajoreHoB, cephl, a3oTa, docdopa,
yIaepo/ia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIUX KUCTIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpumeHeHne Ba)KHEUIINX HEMETAUIOB U KX COCIMHEHUM.

Mertaubl. 1onoxenne metamios B llepuoandeckoil cucteMe XUMHUUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOIme
¢usnueckue cpoiictBa MeTawioB. CIIaBbl METaUIOB. DIEKTPOXUMHUYECKUU sl HAMpPsHKEHUN
METAaJIOB.

XHUMHUYECKUE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJlWid, KajablUi, MarHuu,
AITIOMHUHHM, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHCHHIA.

O6mmue criocoObl Moay4eHHust MeTauioB. [IpuMeHneHne MeTaioB B ObITY U TEXHUKE.

OKCIIEpPUMEHTAJIbHBIE METOJbl H3YyYEHUS BEHIECTB M WX TNPEBPAIICHUNA: H3YYCHUE
Koutekiu «MeTapl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE 3KCIePUMEHTAIBHBIX
3a7a4, HaOJIOJEHWEe W  OINHCAHHWE JICMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX  OTMBITOB
(B3aumoieiicTBUE THUAPOKCUAA ATIOMHUHMS C PACTBOPAMM KHUCJIOT M IIEJIOYel, KaueCTBEHHBIC
peaKIy Ha KaTHOHBI METAJIJIOB).

PacuéTHpie 3amaun.

Pacuétbl maccel BemiecTBa WM 00BbEMa ra30B MO W3BECTHOMY KOJHUYECTBY BEIICCTBA,
Macce Wik 00bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEaKLUH BELIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XMMHUS U KN3Hb

Ponp xumun B 0OecriedeHUN SKOJIOTUYECKOM, SHEPTeTHYECKOM U MUIIEBON 0€301MacHOCTH,
pa3BuTUM MeAUIUHBL. [loHSATHE O Hay4yHBIX METOJax TMO3HAHUS BELIECTB UM XHUMHUYECKHUX
peaKIuid.

[IpencraBnenuss 00 O0OMMX HAyYHBIX NPUHIMUIAX [POMBIIIICHHOTO IMOJYYCHHUs
BaXKHEUIIINX BEIIECTB.



UYenoBek B MHpe BEIIECTB U MAaTE€pUAIOB: BA)KHEUILHME CTPOUTEIIBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTEpHAJIbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl Il SJIEKTPOHUKH,
HaHOMAaTepHaJibl, OPTaHUYECKUE U MUHEPAIbHBIC YI00pEHUs.

XAMHSI W 30pOBbE 4YEJIOBEKA: INMPAaBHJIA HCIOJIB30BAHUS JICKAPCTBEHHBIX IPENApaToB,
npaBuiIa 6€30MacHOr0 UCTIONIBb30BAaHUS MPENapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HHU.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBS3€H MpU M3y4eHUU OOIIEeH M HEOPraHUYeCKON XMMHUU B
11 xnacce OCyIIECTBISIETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHBIX HMOHATHH,
TaK U IOHATHUM, SABJISIIOLIIUXCS CUCTEMHBIMU JUIS OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHS: HAydHbIH (akT, TUIOTE3a, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kilaccuukauus,  NEepUOAUYHOCTb,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJEIIMPOBAHNE, U3MEPEHUE, SBIICHUE.

@dusuka: MaTepus, JHEPrus, Macca, aToOM, JJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOI,
paJMOaKTUBHOCTb, MOJIEKYJIA, SHEPI€THUECKHH YPOBEHb, BEILIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHHE BEILECTBA, (PU3NYECKHE BEIMUMHBI U €IMHULIBI UX U3MEPEHHSI, CKOPOCTb.

Buonorusi: kierka, opraHu3M, SKOocHcTeMa, Ouochepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, OOMEH BELIECTB B OPraHU3Me.

I'eorpadusi: MUHEpaJIbl, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIAEMbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XMMHMYECKasi  MPOMBIIIJIEHHOCTD, METaJLITyprus, IIPOU3BOJCTBO
CTPOUTEIIBHBIX MaTepuaos, CEIIbCKOXO35CTBEHHOE IIPOU3BOACTBO, MULIEBAs
IPOMBIIIICHHOCTh, (apMaleBTUYECKass HNPOMBIIIJIEHHOCTh, IPOU3BOACTBO KOCMETHUYECKUX
IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBI 110 XMMUWU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHsS OOydYaroIIUMUCS
[porpamMm cpegHero oOuiero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hayuno-meronnueckoii OCHOBOM i pa3pabOTKH IUIAHUPYEMBIX PE3YJbTaTOB OCBOEHUS
IIPOrpamMM CpeHero oo1ero 00pa3oBaHus SIBJISETCS CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B coorBercTBUM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yabTaTOB OCBOGHMS IpenMeTa «XUMHS» Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS
BbIJIEJICHBI CJIEIYIOIINE COCTABIISAIOIINE!

0CO3HaHHE OO0YYAIOUIMMUCS POCCUHCKONW Tpa’KAAHCKON HAEHTHYHOCTH — T'OTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPEIETICHHUIO;

HaJIM4YMe MOTHBALIUU K 00Y4CHUIO;

LIEJICHAIIPABICHHOE PA3BUTHE BHYTPEHHHUX YOEKICHHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH U MCTOPUUECKUX TPATUIMIA 0a30BOM HAYKU XUMUHU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIMXCsl PYKOBOJACTBOBATHCS B CBOEH J€ATEILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, TPUCYLIMMHU LEJOCTHOM CHUCTEME XUMHUYECKOIO
oOpazoBaHus;

HaJIMYME TMPABOCO3HAHMS HKOJOIMYECKOW KYNbTYphl M CIOCOOHOCTH CTAaBHTh LEIH U
CTPOUTH JKU3HEHHBIE MJIAHBbI.

JIM4HOCTHBIE pE3YyNbTATHl OCBOEHUS NpeaMeTa «XHUMHS» JOCTUTAOTCS B E€AMHCTBE
y4eOHOM M BOCIUTATEIbHON JI€ATENILHOCTH B COOTBETCTBUM C TI'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMM, JTYXOBHO-HPaBCTBEHHBIMM ILIEHHOCTSIMM M HJAEaJaMU  POCCUICKOTO
IPaXJIaHCKOro OOIIecTBa, NPUHATHIMH B OOILECTBE HOPMaMU M MpaBWIaMU IOBEJCHMS,



CIIOCOOCTBYIOIIMMHE TPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarONuXCsl.

JIMYHOCTHBIE PEe3yAbTaThl OCBOSHUS MPEAMETa «XHUMHUS» OTPAXaroT cHOpMUPOBAHHOCTH
OIBITA TIO3HABATEILHOM H TIPAKTHYECKOH JICSITEILHOCTH OOYYAMOIIMXCS TI0 peaTn3aiuu
MIPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpaxIaHCKOro BOCIIUTAHMSA:

OCO3HaHUS O0YYAOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB M 003aHHOCTEH, yBaXKEHUS K
3aKOHY U MPaBOIOPSIIKY;

MPEJICTABIICHUs] O COLMATBHBIX HOpPMax M MPaBHIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOU JESITEILHOCTH TPU CO3/IaHUU YIEOHBIX MPOEKTOB,
perieHny y4eOHbIX U TO3HABATENbHBIX 33124, BHITOJTHEHUH XUMUYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U PUHUMATh MOTHBBI, HAMEPEHUS, TIOTUKY U apTYMEHTBI IPYTHX
MIPY aHAJN3€ PA3INYHBIX BUJIOB yUEOHOMN AESTENIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OTEUECTBEHHOU
XUMWH;

YB)KEHHUS K MPOLECCY TBOpPYECTBA B 0O0JACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHHUS
XUMHH, OCO3HAHMS TOTO, YTO JOCTMIKEHUS HAyKH €CTh PE3yNbTaT JUIUTEIHHBIX HAOIIOICHUMA,
KpPOMOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TOUCKOB, MOCTOSSHHOTO TPYy/a YYEHBIX U MPAKTUKOB;

WHTEpeca ¥ T[I03HABATEIBHBIX MOTHBOB B TIOJIYYCHHHM | TOCIEAYIONMIEM aHAU3e
nH(pOpPMaIIUY O MEePETOBbIX JOCTUKEHHUSIX COBPEMEHHOW OT€UECTBEHHOW XHUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEICHHUS,

CIIOCOOHOCTH OIICHWBATh CHUTYaIlMH, CBS3aHHBIE C XWMHWYCCKUMH SIBIICHUSMHU, U
MPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTHPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OILIEHWBAaTh CBOE TMOBEACHHE WU TOCTYNKH CBOMUX TOBapHINEH C MO3HUIIMIA
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHHE MTOCIIEACTBHI ITUX MTOCTYIIKOB,;

4) popMupoBaHUS KYJIbTYPHI 310POBbS:

MMOHUMAHUS IIEHHOCTEH 370pOBOTO M 0€30MacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

coOoIeHHsT TpaBWJI 0€30MacHOr0 OOpalIeHHsl C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJOBOM JESATEIBHOCTH;

MMOHMMAHHS [IEHHOCTH TPAaBWI HWHIUBUAYAIBHOTO ¥ KOJUICKTUBHOTO 0€30IacHOro
MOBE/ICHUS B CUTYaIIUsAX, YTPOKAIOIIUX 3I0POBBIO M KU3HU JTIO/ICH;

OCO3HAHHUS IOCIICJCTBHM M HENPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUs);

5) Tpya0BOro BoCIMTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HUCCIIEI0BATEIbCKOW JIeATEIbHOCTH,
00LIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX JAESATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHWH MPAKTUYECKUX 3a/ad COIMaIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjacca, MKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3YYCHUIO MpOodecCUuil pa3lIndHOro pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHHS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBKEHUS K TPYY, JTIOASIM TPyJla U pe3ylibTaTaM TPYAOBOM eATeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOpDY WHIWBUIYaJbHOW TpAeKTOpUU OOpa3oBaHMs,
Oymyiei mpodeccun M peanu3anuid COOCTBEHHBIX YKM3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHUH, UHTEPECOB U TOTPEOHOCTEH 00IIeCTBa;

6) 3K0J10rHYeCKOro BOCIMTAHMS:



HKOJIOTHYECKHU 11eJIECO00Pa3HOT0 OTHOIIEHHS K MPHUPOJIE, KAK UCTOYHUKY CYIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHUMAaHMs TJ100AJTBHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIMSHUS SKOHOMUYECKHX
MPOIECCOB HA COCTOSTHUE MPUPOTHON U COLUATIBHOM CPEJIbI;

0CO3HaHMsI HEOOXOIMMOCTH MUCIOIB30BAHUS JOCTH)KEHUI XMMHUU JUISL PELICHHUs BOIIPOCOB
palMOHAIBHOTO IPUPOIOIOIB30BAHNS;

AKTUBHOI'O HENPUATHS JEUCTBUM, NMPUHOCIIIMX BPEA OKPYXKAIOIIEH NPUPOJHOW Cpene,
YMEHHsI MPOTHO3UPOBATh HEOJIAronpusTHbIE HKOJOTMUECKHUE IMOCIECTBHUS MpPeaIpUHUMAEMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJu4usl PA3BUTOrO HKOJOTMYECKOrO MBIIUIEHHS, SKOJOTMYECKOW KYJIbTYphI, OIIbITa
NEATENBHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS pPYKOBOJACTBOBATHCS HMH B
MO03HABATEIbHON, KOMMYHUKATHBHOMN M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH U YMEHUSI aKTHBHO
MPOTHBOCTOSATH UJCOJOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKU;

MOHMMaHM cHenuUKH XUMUHM KaK HayKH, OCO3HaHHMA €€ poind B (OPMHPOBAHUHU
PaIlMOHATILHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUHU 1IEIOCTHOTO MPEACTaBICHH 00 OKpYKaroleM
MHpE KAaK O €IUMHCTBE IPUPOJBI M YEJIOBEKA, B IMO3HAHUM INPUPOJHBIX 3aKOHOMEPHOCTEU H
pelieHny mpodiieM COXpaHEeHUs IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTH B 0CO00H 3HAYMMOCTH XUMHH JUIsl COBPEMEHHOW NMBWIIM3ALUU: B €&
T'YMaHUCTHUYECKOW HAIpPaBICHHOCTH U Ba)KHOH pPOJIM B CO3/IaHUM HOBOW 0asbl MaTepuaibHON
KYJIbTYpPbl, PELIEHUH IT100aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBO,
SHEPreTUYeCKOW, TMHUIIEBOM M HKOJIOTUYECKOM Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTIeUeHNN YCIIOBHIA YCIEITHOTO TPYJa W SKOJOTHUECKH KOM(POPTHOM KU3HH KAXKIOTO YICHA
00I1IeCTBa;

€CTECTBECHHO-HAYYHOM TI'PAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB II0O3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHanM3a U OOBSICHEHHUs SIBJICHUH OKPYKAIOIIEr0 MHUpa M HPOUCXOSAIIMX B HEM H3MEHEHUH,
YMEHHUS JIeJIaTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINXCS TaHHBIX
C LEJBIO ITOJIY4EHUS] JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHE 3HAHUS ISl PEeLeHUs pobieM
B pEaJIbHBIX )KMU3HEHHBIX CUTYaLHSX;

UHTEpEeca K NO3HAHUIO U UCCIIEA0BATEIbCKON JEATENBHOCTH;

FOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM 10 XMMHHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iIuyHbIX cdepax mnpodeccuoHaTbHOM
NEATEIIbHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertamnpeMeTHbIE pe3yNbTaThl OCBOEHUS YUEOHOro mpenMeTa «XUMHs» Ha YPOBHE
cpenHero o0uiero o0pa3oBaHus BKIIOYAIOT!

3HauYUMBbIe s (OPMHpPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCS MEXAUCUUITIMHAPHBIE
(MeXnpeaMeTHbIE) OOLEHAYYHbIE TOHATHS, OTPAXKAIOIIUE 1IEJOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(uKy METOJIOB O3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHbBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTEMA, HAy4YHbIN (aKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIEI0BaHUE, HAOIIOIEHUE, U3MEPEHNUE, IKCIIEPUMEHT U IpYTHE);

yHUBEpCallbHble ~ y4yeOHble  JeHCTBHS  (TMO3HABaTeNbHbIE,  KOMMYHHMKATHBHBIE,
perynaTuBHble), oOecrneyuBarone QOpMHUpOBaHUE (QYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIBHOW KOMITETEHIIMU 00yJaroIuXcs;



CHOCOOHOCTh  OOYYAIOUIMXCSl ~ MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXKAMCLUIUIMHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJIbHble YdeOHble IEHCTBUS B IO3HABATEIBHOW U
COLIMAJIbHON ITPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OTPa)kalOT OBJAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU I€UCTBUSIMU.

OBiageHne yHMBepCAJIbHBIMU YUeOHbIMHU II03HABATEIbLHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKHUe IeiiCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M  aKTyaJM3UpOBaTh MpPoOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTpEAeNATh LENH JIeATENbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUU UX JIOCTHXKEHUS,
COOTHOCHTB PE3YyJIbTAThI I€ATEILHOCTH C MIOCTABICHHBIMU LIEJISIMH;

WCIIOJIb30BaTh TPU OCBOEHUU 3HAHUHM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIETATH
XapaKTepHble TPU3HAKM TMOHATHUM W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE TOHATHUS JJI1 0ObSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIACCH(PUKALINU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABIUBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXy U3YUaeMbIMU SIBJICHUSIMH;

CTPOUTb JIOTUYECKUE paCCyKAECHUs (MHAYKTUBHBIE, JEAyKTHBHBIC, IO aAHAJIOTIHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

MPUMEHSTh B MPOLIECCe MO3HAHUS, UCIIONb3YeMble B XUMUU CUMBOJIUYECKHE (3HAKOBBIC)
MOJIeJIH, TIPE0O0Pa30BHIBATH MOIENIbHBIC MPEACTABICHUS — XUMUYECKHUI 3HAaK (CHMBOJI) 3JIEMEHTA,
XuMHueckass (opMmyna, ypaBHEHHE XHMHUYECKOM peakuu — TMpH pelIeHuH Yy4eOHBIX
M03HABATENIbHBIX M MPAKTUYECKUX 3ajjad, NMPUMEHITh Ha3BaHHBIE MOJEJIbHbIE IPECTaBICHUS
JUTSI BBISIBIICHUS] XapaKTEPHBIX MTPU3HAKOB U3Y4aE€MbIX BEIIECTB U XMMHUYECKUX PEaKIIUA.

2) 6a3oBbIe HccJIeI0BaTEIbCKHE e CTBUS:

BJIa/IeTh OCHOBAMHU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUi;

dbopMynHpOBaTh IENM W 3aJa4d  HCCIEIOBAHUSA, HCIIONB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIHO C(OPMYIHUPOBAHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
11 (GOPMHUPOBAHHS THITOTE3HI 110 TIPOBEPKE MPABHIILHOCTH BBHICKA3bIBAEMBIX CYXICHUH;

BJIa/IeTh HAaBBIKAMHU CAMOCTOSITEFHOTO TUIAHUPOBAHUS M TPOBEACHHS YUYCHHUECKHX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJIIOJIaTh 32 XOJIOM IPOIECCca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3yibTar, (opmynupoBaTh 000OLIEHHS U BBIBOABl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBAHMS, COCTABIATh OOOCHOBAHHBIN OTYET O MpOJeTaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHHUYECKOM HCCIEeI0BaTENbCKOM M MPOEKTHON JesTeNIbHOCTH,
MPOSIBJISATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOAOB PpELICHUsS
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB [IO3HAHMUS.

3) padora ¢ nngopmanueii:

OpUEHTHPOBATbCS B PA3IUYHBIX HCTOYHMKAX HHGOpManuu (HAY4HO-HOMYJISIpHAS
JAUTepaTypa XHMMHYECKOTO COJEpXkaHus, CIpaBouyHbIE NocoOus, pecypcbl HHTepHera),
aHAIM3UPOBaTh HMHGOPMALIMIO pa3IMYHBIX BUAOB M (OpM MPECTaBICHUS, KPUTUYECKU
OLIEHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTH;

(dbopMynupoBaTh 3ampochl W MPUMEHSTh pa3jIUYHble METOAbl IpPHU IOUCKE U O0TOOope
nH(popMany, HEOOXOAUMOM IJIsl BEITIOTHEHHSI YI€OHBIX 3a71a4 OMPEeIEHHOTO THTIA;

MPUOOPETATh OMBIT HUCIOJIB30BAHUS HMH(DOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUN U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIIFHO BBIOMPATh ONTHMAIBHYIO (hOpMY MpeacTaBieHuss HHHOPMAIH (CXEMBI,
rpaduKy, TuarpamMMbl, TaOJIUIIBI, PUCYHKH U APYTHE);

WCIIOJIb30BaTh HAy4YHBIA #A3BIK B KadecTBe CpeACTBa MNpu padoTe € XUMHYECKOU
uHpopMalMel: MPUMEHATh MEXKIpeaIMeTHble ((uU3nYecKkne M MaTeMaTHYeCKUe) 3HAKU H
CHUMBOJIBI, (hOpMYJTbI, a00OpEeBUATYPHI, HOMEHKJIATYPY;



UCIOJIb30BaTh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPECTBA HATJISATHOCTH.

OgaajieHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3a1aBaTh BOIPOCHI 10 CYIIECTBY OOCYX/1aeMOil TeMbl B X0/ AMAJIOra W/WIN AUCKYCCHUH,
BBICKA3bIBaTh WJEH, (OPMYIHPOBATH CBOHM TMPEIJIOKCHHUS OTHOCHTEIBHO BBIIOJHEHUS
NpeI0KEHHON 3a1auH;

BBICTYIIaTh C TMPE3CHTAIMEH pPe3yNbTaTOB IMO3HABATEIBHON JEATEIBHOCTH, MOTYYCHHBIX
CaMOCTOSITEIFHO WM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBINOJHEHHH XHUMHYECKOTO
9KCTIIEPHMEHTA, TPAKTUYECKOW pPabOTHl IO HCCIEAOBAaHHMIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro MpoekTa U (OpPMYIHPOBATH BBIBOJBI MO pPE3yJbTaTaM MPOBEIEHHBIX
MCCIIeIOBAaHUM MyTEM COTIIACOBAHMS TTO3UINH B X0/1€ 00CY)KICHUS 1 OOMEHAa MHEHHSAMH.

OBiajieHNe YHHBEPCAJIbHBIMH PeryIsTHBHBIMH el CTBHSIMU:

CaMOCTOSITENIFHO IUTAHUPOBATh M OCYIIECTBIATH CBOIO TO3HABATENIBHYIO NESTEIBHOCTD,
orpenenss e€ 1enu W 3aJauyd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
IpeasiaraeMblii alroOpuTM JEHCTBUI NpU BBIMOJHEHNWHN y4eOHBIX M MCCIIEIOBATENILCKUX 3ajad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEIICHUs C YYETOM MOTyYeHHsI HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYILIECTBIIATh CAaMOKOHTPOJIb CBOEH [JCATENbHOCTH HAa OCHOBE CaMOaHaIM3a M
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbHI
10 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaxaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUI O XHWMHYECKOH COCTaBIAIONIEH ECTECTBEHHO-
HAay4yHOM KapTUHBI MHpaA, POJIM XMMHUU B IO3HAHUU SIBICHUNA NPUPOJBL, B (OPMUPOBAHUU
MBILIUICHUS] U KYJIBTYphl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPAaMOTHOCTH, HEOOXOTUMOHN IS
pelIeHHs MPaKTUYEeCKHX 3a7a4 M DSKOJOTMYEeCKM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM cpee;

BJIaQJICHHE CHCTEMOM XWMHUYECKMX 3HaHWH, KOTOpas BKIIOYAET: OCHOBOIMOJAraroline
MOHATHS (XMMUUYECKUIN 3JIEMEHT, aTOM, 3JIEKTPOHHAsl 000JI04YKa aToMa, MOJIEKyJIa, BAJIEGHTHOCTb,
ANEKTPOOTPHUIATEIFHOCT, XHUMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpalléHHas), MOJb, MOJIIpHas Macca, MOJSPHBIE O00BEM, YIJIEPOJAHBIA  CKEJIET,
(GyHKIMOHANIBHAS TPYMNa, paguKkai, U30MepHus, U30MEpbl, TOMOJOTHYECKHH P, TOMOJIOTH,
YIJIE€BOJIOPO/AbI, KMCIOPOA U a30TCOJEPIKAINE COCAUHEHHUSI, MOHOMED, TOJIUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJIEKYIISIPHBIE COSMHEHMSI ); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHHSI OPraHUYECKUX
BeumiectB A. M. byrtnepoBa, 3aKOH COXpaHEHHUsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XUMHUHM; MHUPOBO33PEHUECKHE 3HAHMSA, JIEKAIIME B OCHOBE IOHUMAaHMS
MPUYUHHOCTH U CUCTEMHOCTH XMMHUECKHX SIBJICHUH, (DAaKTOJIOrMUYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYEHNHU U 0€30MaCHOM HCIOIb30BaHUM BaKHEUIIINX OPraHUUECKUX BEIIECTB B ObITY
U IPAaKTHUYECKOH 1€ATeTbHOCTU YEJIOBEKa,;

c(OPMHPOBAHHOCTh YMEHHI BBISBIIATh XapaKT€pPHbIE MPU3HAKK MOHATHUH, yCTaHABIUBATbH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME OHATHS IIPU ONIUCAHUH COCTaBa, CTPOCHUS U
MIPEBPALLEHUI OPraHNYECKUX COEIMHEHNN;

c(OpMUPOBAHHOCTh YMEHMH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJUKY JUIsI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM) (POPMYIJI OpraHMUECKUX BEIIECTB
U YpaBHEHUH XUMHUYECKHX pEaKLUMH, U3rOTaBIMBATh MOJEIHU MOJEKYJ OpraHMYEeCKHX BEIECTB
JUISL WJUTFOCTPALUM UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMSI;

c(OpMHUPOBAHHOCTh YMEHHM yCTaHABIUBATH MPUHAAJIEKHOCTh U3YUYEHHBIX OpPraHUYEeCKUX
BEIIECTB MO HUX COCTaBy M CTPOEHHUIO K OIpENeN€HHOMY KIJIACCy/Tpylme COeAUHEHHH



(YrneBomopoabl, KHUCIOpPOA ¥  a30TCOAEpKAIlMe COEAMHEHHS, BBICOKOMOJIEKYISPHBIE
COEJIMHEHUs ), JaBaTh UM Ha3BaHus Mo cuctematnueckor HomeHkiatype (IUPAC), a taxxke
MIPUBOJUTh TPUBUAIBHBIC HAa3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUICH,
aleTUJICH, JTUJICHTJIUKOJb, TIAUIEpHH, (EeHoa, (opmaabAeTu, ameTaabIerua, MypaBbHUHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOK03a, (QPyKTO3a,
Kpaxmall, [[eJIJIH0103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIPEACTSATh BUIbI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COeTMHEHUSIX (OMHAPHBIC U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKCHHSI TEOPUH CTPOCHUS OpPTraHUYECKHX
BemecTB A. M. bytiepoBa miis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHMH XapaKTepH30BaThb COCTaB, CTPOCHHE, (UIUYECKHE U
XUMUYECKHE CBOMCTBA THUIMMYHBIX MPEJACTABUTENICH PA3IMUHBIX KJIACCOB OPraHMUYECKUX BEIIECTB
(MeTaH, »TaH, JTHWJICH, MPONWIEH, ameTwieH, OyraaueH-1,3, metwiOyraaueH-1,3, OeHzomn,
METaHOJI, 3TAaHOJI, STWICHIJIUKOJb, TJIMIEPHH, (HEHOJI, aleTaabJCeTH1I, MypaBbUHAS W yYKCYCHAas
KHCIIOTBI, TJIOKO3a, Kpaxmal, LeJiojio3a, aMHHOYKCYCHas KHUCJIOTa), WJUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOLIUX XMUMHYECKUX PEaKUUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTePU30BaTh HMCTOYHUKH YTIECBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI MX TEPEPadOTKH M TMPAKTHUYECKOE NPUMEHEHUE
IIPOJYKTOB NEPEPaOOTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMUTH BBIYUCICHUS [0 XHWMHUYECKUM YypaBHEHUSIM
(maccel, 00BEMa, KOJIMYECTBA MCXOTHOTO BEIIECTBA WM MPOAYKTA PEAKIMH 1O H3BECTHBHIM
Macce, 00bEMY, KOTMYEeCTBY OJJHOTO U3 UCXOIHBIX BEIIECTB UM MPOIYKTOB PEAKILIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, HCMHOJB3YEeMbIX B XHUMHUU TMPH HM3YYECHUH BEHIECTB M XUMHUYECKUX SIBICHUU
(mabmroneHue, W3MEpEHUe, OJKCICPUMEHT, MOJCIUPOBAHNUE), WCIOIL30BaTh CHCTCMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHS PElIeHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX
C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJNIIOIATh MpaBUjia MOJIB30BAHUS XUMUYECKOW MOCYAON U
1ab0paTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUJIa OOPAIEHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSMU IO BBITIOTHEHUIO JIA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUNW SKCIICPUMEHT
(mpeBpalieHus OpraHUYEeCKUX BEIIECTB MPU HATPEBAHUU, MONYYECHUE ATHIICHA U U3YyYCHHE €T0
CBOMCTB, KaueCTBCHHBIC PEAKIIMM OPTAaHMYECKUX BEIIECTB, JEHaTypauus OEJIKOB Mpu
HarpeBaHUU, [[BETHBIC PEAKIMU OENKOB) B COOTBETCTBUU C MPaBWJIAMU TEXHHKHU 0€30MacCHOCTU
Mpu OOpAIICHUH C BEIIECTBAMHU M JJAOOPATOPHBIM 00OPYIOBAaHUEM, MPEACTABISTH PE3YJIbTATHI
XMMHYECKOTO JKCIEepUMEHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIONIMX pEAKIHA U
(hopMyIIHpOBaTh BBHIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHYECKYIO HH(POpPMAIHUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeACTBa MaccOBOM nHGoOpMaIu, IHTepHEeT U Apyrux);

c(OpPMUPOBAHHOCTh YMEHHI COOMIOJATh MpaBHJIa JKOJIOTUYECKU IIeTIECO00pa3HOTO
MOBEACHUST B OBITY M TPYIOBOM JEATEIBbHOCTH B LEISIX COXPAHEHHs] CBOEro 3/I0pOBbS U
OKpY>Karolllel NpUPOJHOM Cpellbl, OCO3HABATH OIACHOCTh BO3JECHCTBHUS HA YKUBbIE OPraHU3MBbI
OINpeeNIEHHBIX OpraHMYeCKHX BEIIECTB, MOHMMas cwmbica mnokazatens [IJIK, mosicHaTh Ha
puMepax CrocoObl YMEHBIIICHHS ¥ TPEJOTBPAIICHHUS MX BPEIHOTO BO3JIEHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsE O0YYAIONIUXCS C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3JI0OPOBBSI: YMEHHE MPHUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL  CJETBIX ¥ CA0OBUASIIMX OOYyYaIOIUXCS: YMEHHE HCIIONBb30BaTh pelbeHO-
TOYEUHYIO cucTeMy o0o3Hauenuid JI. bpaitns nist 3anmucu XuMudecKux GopMyi.



11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOmmas W HEOpraHWYecKas XHUMHS»
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEJACTABICHUNA: O XHUMHUYECKOW COCTABIISIFONICH €CTECTBEHHO-
Hay49HOW KAapTHUHBI MHpA, PO XMMHHM B TIO3HAHWH SIBJICHHUH MPUPOIbI, B (opMHUpOBaHUHU
MBIIUICHUSI U KYJABTYpPhl JIMYHOCTH, €€ (DYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW st
pelieHnus MpaKTUYeCKUX 3a7ad W DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

BJIQJICHAE CHCTEMOM XMMHMYECKMX 3HAaHHUW, KOTOpas BKJIIOYAET: OCHOBOIOJArarolIue
MOHATUA (XMMUYECKUN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- 3JEKTPOHHBIE OpOUTATU aTOMOB, HUOH,
MOJIEKYJa, MOJIb, MOJSPHBII 00BEM, BAJIEHTHOCTb, DSJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUSI, XUMHUYECKass CBA3b (KOBAJICHTHAsl, WOHHAs, METa/NIMYecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKass  pem€TKa, THUMIbl XMMHYECKUX  pEaKIUil, pacTBOp, 3JIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOH  peakIuh, XUMHUYEeCKOE paBHOBECHE); TEOPHM U  3aKOHbl  (Teopus
3JIEKTPOJUTHYECKON aucconuanuu, nepuoguuyeckuid 3akoH J[. M. MeHnneneeBa, 3akoH
COXpPAHEHHsI MacChl BEILIECTB, 3aKOH COXPAaHEHMsI M IPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3BIK XUMHUH, MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalyue B OCHOBE IOHMMAaHUs NPUYMHHOCTH M CHUCTEMHOCTM XHWMHMUYECKUX SIBIICHHH,
(aKkTOJIOTMUECKUE CBEIEHUS O CBOMCTBAX, COCTaBE, MOIYUYCHHH U O€30IaCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEITHHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHBIC NMPU3HAKU MOHSATHH, YCTAaHABIMBATH
UX B3aUMOCBSA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIHME MOHATUS MPU OMHCAHUM HEOPTraHUYECKHUX
BEILIECTB U UX IPEBPALLCHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XMMHUECKYIO CHUMBOJUKY JUISI COCTABIICHUS
(GopMyll BeIIECTB W YpPaBHCHUH XHMHUYCCKUX pEaKIWi, CHCTEMAaTHYECKYI0 HOMCHKJIATYPY
(IUPAC) u TtpuBHanbHbIE Ha3BaHHs OTICIbHBIX HEOPTaHWYECKUX BeIIecTB (yrapHblili ras,
VIIEKHUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETal€Hasi W3BECTh, MHUTHhEBAs COAQ, MHUPUT U
Jpyrue);

c(hOopMUPOBAHHOCTh YMEHUN OMPEACIIATh BAJICHTHOCTD U CTETICHh OKUCIICHUSI XUMUIECKUX
9JIEMEHTOB B COCIMHEHUSAX Pa3IMYHOIO COCTaBa, BUJl XUMHUECKOH CBSI3H (KOBaJCHTHAs, NOHHAS,
METAJUTMYECKasi, BOJOPOJHASI) B COCAMHECHMSIX, TUI KPUCTAUIMYECKOW PEMETKH KOHKPETHOTO
BelllecTBa (aTOMHAas, MOJIEKYJIspHasi, MOHHAas, METajulMuecKasl), XapakTep Cpelbl B BOIHBIX
pacTBOpax HEOPTAaHUUECKUX COCAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIICKHOCTH HEOPTAHMUYECKUX BEILECTB
10 UX COCTaBY K OINpeAesIEHHOMY KJIacCy/TpyIIe COeIMHEHUH (IIPOCThIE BEIECTBA — METAILJIBI U
HEMETaJUTbI, OKCUIbI, OCHOBAHMS, KUCIOTHI, aM(OTEPHBIE TUIPOKCHUIIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKpbIBaTh CMBICH Mepuoandeckoro 3akona J[. M.
MenzaeneeBa M JEMOHCTPUPOBATH €r0  CHCTEMATU3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MIPOrHOCTUYECKYIO (DYHKIINU;

c(OPMUPOBAHHOCTh ~YMCHHH  XapaKTepPH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 31eMeHTOB 1—4 niepruonoB [leproanueckoit cucteMbl XUMUYECKUX 3jieMeHTOB /1. M.
MenzeneeBa, HUCHONB3YS TOHATHUS «S-, p-, d-DJIIEKTPOHHBIE OPOWUTANNY», «IHEPrEeTHUECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XHMHUYECKUX DJIEMEHTOB U HUX
COCIMHEHUN 110 nepuoaam U rpynmnam [lepuoandeckoil cucreMsl XuMudeckux anemeHTos . M.
MeHnpeneena;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XHUMHUYECKUE
CBOMCTBA HEOPraHWYECKHUX BEIIECTB pPA3JUYHBIX KJIACCOB, MOJATBEPXkAAaTh CYIIECTBOBAaHUE



TeHETUYECKON CBSI3M MEXJy HEOPraHMYeCKHMH BEIIeCTBAMH C TIOMOIIbIO ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKHUX PEAKITHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCH(PHUIMPOBATh XMUMHUYECKHE PEAKIUHU IO Pa3IUIHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrollnX BeLIECTB, TEIJIOBOMY 3(QeKkTy peakuuwu,
M3MEHEHHIO CTENIEHEN OKHUCIICHHUS JIEMEHTOB, 00PaTUMOCTH PEaKINH, yJacTUIO KaTalln3aTopa);

c(OPMHUPOBAHHOCTh YMEHHI COCTABIISITh YPABHEHHS PEAKIUN Pa3IMYHBIX THIIOB, TTOJTHBIE
Y COKpAaIIE€HHBIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHa, YUUTHIBAas YCIOBHS, MPU KOTOPBIX TH
peakuuy UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJIUTH PEAKIMH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACIO3HABaTh OMNBITHBIM IMYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOPaX HEOPraHMYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PaCKpBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIyii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OallaHca STHX peakuii;

c(OpMUPOBAHHOCTh YMEHHI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON peakluu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEMICHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTU OT
BHemHero Bo3aeicTeus (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh XHMHYECKHE IIPOIECCH, JIeKAIIue B
OCHOBE MPOMBIIUICHHOTO MOJyYeHUsI CEPHON KUCJIOThI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTD
MpeaCTaBIeHUH 00 OOIIMX HAYYHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMPOoOJIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOIUTH BBIYHUCICHUS C HCIIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi IO BEIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPU XMUMHYECKUX
peakuusax, Macchl BeulecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOro 3¢ ¢dekra peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUS MacChl BEIIECTB, TPEBPAIICHUS U COXPAHEHUS YHEPTHU;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOAATH MpaBUjla MOJB30BAHUS XUMHUYECKOW MOCYA0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUJia OOpaIEHUs C BEIIECTBAMHA B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBITTOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHUYECKUH OSKCIIEPUMEHT
(pa3nokeHre TMEepoKCHIa BOAOPOJa B MPHUCYTCTBHM KaTalu3aTopa, OMpPEIEICHHUE CpEbl
PacTBOPOB BEIIECTB C MIOMOIIBIO YHUBEPCAILHOTO MHINKATOPA, BIMSIHUE PA3IMYHBIX (DaKTOPOB
Ha CKOPOCTh XHUMHUYECKOW pEaKLMH, peaklMd HMOHHOTO OOMEHa, KayeCTBEHHbIE pPEaKLUuu Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWHS, PEIICHHE IKCICPUMEHTAIbHBIX
3amady mo teMaM «Metamnel» u «Hemeramibl») B COOTBETCTBUM C MPaBUIAMH TEXHHKHU
0€30MacHOCTH NpU 0OpaIIeHUH ¢ BELIECTBAMH U JIaDOPATOPHBIM 000PYAOBAHUEM, IIPE/ICTABIATh
pe3yabTaThl XMMHUYECKOTO HKCIEpUMEHTa B (opMe 3alnucu ypaBHEHUH COOTBETCTBYIOIIUX
peaxmmii 1 GOpMYIMPOBATh BHIBOJIBI HA OCHOBE ITHUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO WH(POPMAIIUIO,
MOJIyYa€MyI0 M3 pa3HbIX HCTOYHUKOB (CpeJCTBa MAacCOBOM KOMMYyHHKanuu, WHTepHEeT u
JPYTHX);

chOpMUPOBAHHOCTh YMEHUH COOJIOMAaTh TIpaBWiIa DKOJIOTHYECKH IIEIeCO00pa3HOro
NOBEJICHUsI B OBITYy M TPYIOBOH JEATENILHOCTH B LEISAX COXPAHEHHS CBOETO 3/0POBbS H
OKpY>Kalolllel NpUPOJHON CPEJbl, OCO3HABATH OMACHOCTH BO3JCHCTBHS HA KUBbIE OPraHU3MBbI
OIpe/IeIEHHBIX BEIIECTB, MOHUMAas cMbIcha mokasarens [1IK, nmoscHsaTh Ha mpumepax crocoObl
YMEHbILIEHUS U MPeAOTBPAIICHUS X BPEJHOTO BO3/IEUCTBUS HA OPraHN3M YEJI0BEKa;

JUI OOYYaIOLINXCS C OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbSI: YMEHHE TNPHUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMHUUECKHX SBJICHHUIA;

JUIA  CIeNbIX M CHa0OBHIANIMX OOYyYaroIMXCA: YMEHHE HCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuid JI. bpaitns nist 3anucu XuMudeckux GopMyi.
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°
€ pa3aesioB U (undposbie)
n/ Bcer = Konrpoabusl = IIpakTuyeckn
TeM o0pa3oBaTe/bHbIE
n 0 e paboTnbl e padoThbl
NPOrpamMmblI pecypcsbl
Pa3znen 1. TeopeTuueckue 0CHOBBLI OPraHUYECKOH XUMUM
[Ipenmert
OpraHNu4eCcKOu
xumun. Teopus bu6nunorexa LIOK
1.1 CTpOECHUS 3 https://m.edsoo.ru/7f41bf7
OPraHUYECKHX 2
coequHeHn! A.
M. bytneposa
Uroro no pazaeny 3
Pa3znea 2. YrieBoaopoabl
[IpenensHble bubnnoreka [IOK
2.1 YTII€BOJOPOIBI 2 https://m.edsoo.ru/7{41bf7
— aJIKaHbI 2
Henpenenbhabie
YIJIEBOJOPOBI: bu6mmoteka LIOK
2.2 aJIKEHBI, 6 1 https://m.edsoo.ru/7f41bf7
AJIKaUECHBI, 2
ANKUHBI
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U UX 2
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bu6mmoreka LIOK
CroupTsl.
3.1 3 https://m.edsoo.ru/7{41bf7
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2
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1.2 4
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3
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BEIIIECTB
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