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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
paspabotrana Ha ocHOoBe DemepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOl  00pa30BaTEIPHOW TPOTPAMMBI  CPETHEr0 OOIIEro 00pa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYIapCTBEHHOM
obpazoBarenpHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOro mpeaMera «XuUMHUs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
Qenepany, pealv3yIOINIUX OCHOBHbIE OOpa3oBaTelbHbIE MPOTPAMMBI, U
OCHOBHBIX ToyIokeHui «CrtpaTeruu pa3BUTHs BocnuTaHusi B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacmopsixenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu 00y4eHHUs, BOCIIMTAHUS U Pa3BUTUS 00y4arOUIUXCsl CPEACTBAMU
yueOHoro npenmera «Xumus» it 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHuentyainbHbie TosiokeHuss GI'OC COO o B3auMO0OYCIOBICHHOCTH IIENICH,
COJIEp)KaHus, pe3yiabTaToOB OOy4YeHHMsT U TpeOOBaHUII K YPOBHIO MOJATOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHHUKaMU
o011eo00pa3oBaTeIbHON OpraHu3alluy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CIYXUT 3aBEpLIAIOLIMM JTAallOM peald3allud  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJOCTHOM CHCTEME XUMHUYECKOro oO0Opa3oBaHMs. OTH ULEHHOCTH KacaroTcs
MMO3HAHUS 3aKOHOB MPUPOJbI, GOPMHUPOBAHUS MUPOBO33PEHUS U O0ILIEH KyJIbTYpPhI
YelloBeKa, a TakKKe DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
30POBBI0 M MNPpUPOAHON cpenme. Peammsyercs xummudeckoe 00pa3oBaHHE
00yyJaroIMXcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHus CpelcTBaMU y4eOHOTO
npeaMeTa «XUMHS», COACPNKAHUE U TIOCTPOEHUE KOTOPOTO OIpEIEieHbl B
mporpaMmMe Mo XUMHHM C YYETOM cHequ(pUKU HAyKd XUMHUH, €€ 3HAaueHUs B
MO3HAHUM TPUPOABl U B MaTEpHUAIbHOW *U3HU OOLIECTBA, a TaKXKe C YYETOM
o0umMx 1eedl M MPUHIMUIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero ooero oopaszosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUrpaeT ocoOyrk poJib B
COBPEMEHHOM IUBMIM3AINK, B CO3/IaHUU HOBOM 0a3bl MaTepUabHOW KyJIbTYpBHI.
Ona BHOCUT CBOHM BKJaJ B ()OPMHUPOBAHME PALMOHAIBHOTO HAYYHOT'O MBILIUICHUS,
B CO3[IaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MUpPE KaK O €IHHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUM Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpPa, OCO3HAHUS B3aMMOCBSA3M MEXIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMOJAEHCTBYsI C JPYTMMHU €CTECTBEHHBIMM HayKaMU, XUMUsS CTalla
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U SKM3HU KaXJI0Tro wieHa oOmiectBa. CoBpeMEHHas XMMHUs Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTHI HalpaBjieHAa Ha pELICHUE
IJI00ANBHBIX TPOOJEM YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJOTMYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLUIAMH CPEIHEro OOLIEro
oOpasoBanusi coaepkanue npenmera «Xumus» (10—11 xmaccel, 6a30BbIN yPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM Uil  BbIpaOOTKM  MHPOBO33PEHUECKHUX
OpPHEHTUPOB, YCIIEIIHOTO BKJIKOYEHHS B JKU3Hb COLMYMa, IPOJOJIKEHUS
00pa30oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnslOIUMHA TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30BbIE KypChl —
«Oprannueckass xumus» U «OOmass M HEOPraHUYECKass XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJIep KaHMsI KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HayKH: cHCTEMa
3HaHWI MO HEOPTaHUYECKOW XMMUU (C BKIIOUCHHEM 3HAHUW U3 OOIIeH XUMHUH) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE NAHHOW CHCTEMBI 3HAHWW NPHU U3YYCHUU
npeaMeTa 00€CIEeYnMBAET BO3MOXHOCTh PACCMOTPEHUSI BCErO0 MHOrooOpasus
BEIIECTB Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUH XUMUHU.

CrpykTypa cojiepkaHus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOopraHuveckas XuMmus» copMupoBaHa B MporpaMMe MO XUMHUHU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K U3Y4YeHUI0 Yy4eOHOro marepuaiga M oOyCIIOBIEHa
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypc€ OpPraHMYECKOW XHMHUHU BEIECTBA
paccMaTpHUBAIOTCS. HA YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUSI OPraHUYECKUX
COCAMHEHNH, a TaKX€ Ha YPOBHE CTEPEOXMMHUYECKHUX M IIIEKTPOHHBIX
MPEACTABICHU O cTpoeHun BemiecTB. (CBelneHHs 00 U3ydaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTUHU — OT YIJIEBOAOPOJOB JI0 CIOXKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4eckol XUMHUHM IOJIyYarT PpPa3BUTHE
chOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
NPEICTaBIICHUS O XUMMUYECKON CBA3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS, O XUMHUECKON PEAKLIUH.

[lon HOBBIM yriaoM 3peHUss B TmpeaMmeTe «XuMus» 0a30BOr0 YPOBHS
paccMaTpuBaeTCsl W3YYEHHBII Ha YpPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHUs
TEOPETHUUECKH MaTepuanl M (AaKTOJIOTMYECKHE CBEICHHUS O BEIIeCTBax U
XUMUUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuvecKas
XUMUSD» O0y4arouuMcsi TMPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAUYEHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOHOJOTUYECKUX MO3UIUH,



rIyOke TIOHSATH HMCTOPUYECKOE U3MEHEHHE (YHKIMKA ITOr0 3aKoHA — OT
000011ar01IeH 10 00BSICHSIONICH M IPOTrHO3UPYIOIICH.

Envnas cucrema 3HaHMM O Ba)XKHEWINMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a4 TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHseTrcs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMHU COJEPKAHMS, HUMEIOMMMU KyJIbTYPOJOTHUYECKAN W TMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XHMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B IMO3HABATEIBHOM W MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K IPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU U MPAKTUYECKHUX MPUIIOKEHUM XMMHH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JUYHOCTHO 3HAYUMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKU OCMBICIMBaTh WH(pOpMAIUIO U
NPUMEHATh €€ JJI1 TIONOJIHECHUS 3HAHWUW, pEelIeHUS WHTEIUICKTYIbHBIX |
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a7a4d. B 1emom comaepkanue yd4eOHOro
npeaMera «XHUMHS»  JAaHHOTO  YpPOBHS  HU3YyYEHUS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YalOIMIMXCI MHUPOBO33PEHUYECKONW OCHOBBI JUIsl TOHUMAHMS
dbunocopckux uAeH, TakuX Kak: MaTepUajbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHUYecKOro MHpa, OOYCJIOBJIECHHOCTh CBOWCTB BEIIECTB HUX COCTABOM U
CTPOCHHUEM, [I03HABAEMOCTb MPUPOJHBIX SBICHUM NYTEM OHKCIEPUMEHTAa U
pelIeHUs] TMPOTHUBOPEYUH MEXKIy HOBBIMU (akTaMu H  TEOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XMMUU B PEIICHUHU YKOJOTUYECKUX MPodiem, a
TaKkke Mpo0seM cOepekKeHUs YHEPTETUUECKUX PECYPCOB, ChIPbS, CO3/IaHUSI HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B mnmane pemieHus 3agad  BOCHHUTAHUS, Pa3BUTUA U COLMAIU3ALIMU
oOydJaronuxcsi MPUHATHIE TPOTPAaMMON MO XWMHHM TIOJIXONbI K OMPEISICHUIO
colepKaHUsi M TOCTPOCHUSI TpeaMeTa MpeaycMaTpuBaioT (OpPMHUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUW, UMEKOIIUX 0a30BO€ 3HAaYEHUE JId
pPa3IMUHBIX BHUAOB JIESITEIBHOCTH: pEIICHUs] MpoOsieM, TOUCKAa, aHalu3a W
00paboTK uH(pOpMaIK, HEOOXOIUMBIX AJI1 MPUOOPETEHHSI ONbITA MPAKTUYECKON
U UCCJEAOBATEIbCKON JEATENbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B MO3HAHHUU
XUMUHU.

B mpakTuke mnpenogaBaHus XMMHHM KakK Ha YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 0OIIETro 00pa30oBaHUs, IIPU OIPEACICHUN
COJICPKATEIIbHOM XapaKTEPUCTUKHU IeJIe H3y4eHUs MpeaMeTa HamnpaBiIeHUEM
MEePBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TpHU3HAETCA (POPMUPOBAHUE OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEeIbHOCTH YeJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAUYECKON TOYKM 3PEHHUS TaKOM MOAXOJ K ONpEACCHHUIO IeNel H3ydeHUs
MpeaMeTa SABISIETCS BIOJIHE ONPABIAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs TJIABHBIMU LEISIMU H3y4€HUS MpEeaMeTa
«Xumust» Ha 6a30BoM ypoBHe (10 —11 Ki1.) IBISIOTCS:

e (dopMHupOBaHWE CHCTEMBl XHMHYECKHX 3HAaHWH KaKk BaKHEHIICH
COCTaBIISIIONICH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYEBbIe MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHUH XUMHH,
OCBOGHHUE SI3bIKa HAYKH, YCBOGHHE M TMOHUMAaHHE CYIIHOCTH TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C HCTOPHUCH
WX Pa3BUTHS U CTAHOBJICHHSI,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHYECKHX peakuui, HEOOXOTUMBIX JUIsi TPUOOpETEHUS
YMEHH OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM KU3HH;

e pa3BUTUE YMEHUU U COCOOOB AESITEILHOCTH, CBA3AHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOJCHUEM  TMPaBUI
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsiny ¢ aTuM, comepxaTeibHasi XapaKTepUCTUKA IIeJIe U 3a/1a4 U3y4deHUs
npeaMeTa B IporpaMMe 1o XMMUU YTOUYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IIPHUOPUTETAMU B CHUCTEME CpellHero oduiero odpazoBanus. CerogHs B
NpernofaBaHUM XAMUU B OOJNbINEe  CcTEMeHW OTHAETCsl  MpEeAroYTeHHE
MPAKTUYECKOW KOMIIOHEHTE CoAepKaHus OOydeHHs, OpPUCHTHPOBAHHOW Ha
HOJrOTOBKY BBITYCKHHKa OO0II€00pa30BaTEbHON OpraHM3aliM, BIAJCIOIIETO HE
HAO0OpOM 3HAHWW, a (PYHKIMOHAIHHOW T'PAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSMH aKTHBHOTO TIOJIYYCHHS 3HAHWUN M NMPUMEHEHUS MX B PEaJbHOU KU3HU
JUTS pEIIeHuUs IPAKTHUECKUX 3a7ad.

B cBs3u ¢ 3THUM mpu U3YYEHHH TMpeaMeTa «XUMHUsS» TOMUHHPYIOIIEe
3HaYeHHUe NMPUOOPETAIOT TaKUE LENH U 3a]aui, KaK:

ajanTamnus 00y4aroluXcsl K YCIOBHSAM JIMHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupoBaHHE  WHTEIJICKTYyalbHO  Pa3BUTONM  JIMYHOCTH, TOTOBOM K
caM000pa3oBaHnI0, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY MPHUHITHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsAX, CBA3aHHBIX C BEIIECTBAMHU U MX
MIPUMECHEHUEM;

dbopmupoBaHre y OOYYalONIMXCS  KJIIOYEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIIETCHIINI), WMEIONINX YHHUBEPCaJbHOE 3HAU€HWE /I pPa3jMYHbIX BHJIOB
JeSATEIbHOCTU: PElIeHUs MpoOJieM, MOoMcKa, aHaiau3a U 00paboTku MH(pOpMaIH,
HEOOXOMUMBIX Ui NPUOOPETEHMsI OMbITa JAEITEIbHOCTH, KOTOpas 3aHHMaeT
BOXHOE MECTO B TIO3HAHUM XWUMHUU, a TakKXKe I OIEHKH C TIO3UIUi
AKOJIOTHYECKON O€30MacHOCTH XapaKTepa BIMSHUSA BEHIECTB W XUMHUYECKUX
MPOIIECCOB HA OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPEY;



pa3BUTHE TO3HABATEIILHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX W TBOPYECKUX
CIIOCOOHOCTEHN 00yYarOIINXCs: CHOCOOHOCTH CaMOCTOATEIBLHO TPUOOPETaTh HOBBIE
3HAHMS 10 XMMHUHU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BAThH
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTHH JJI1 TIOMCKA U aHallh3a yueOHOU u
HayYHO-TIOMYJISIPHOU HH(POPMAITUN XUMHUYIECKOTO COJICPKAHUS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TIOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPHIE 0COOCHHO
HEOOXOIUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHUU U TPOBEJICHUU XHUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHWE Yy oOOydyaromuxcsi YOexJAEHHOCTH B T'YMaHHCTHYECKOU
HAIMPaBJICHHOCTH XMMHH, €€ Ba)XHOW POJM B PEHICHUH TJIO0ANBHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOIOTIOIB30BAHUS, TTOTIOJHEHUS YHEPTCTHUCCKUX PECYpPCOB H
COXpaHEHUsI TPHUPOIHOTO PABHOBECHs, OCO3HAHUS HEOOXOJAMMOCTH OEPEKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3JI0POBBIO, a TaKkke MPUOOpPETEHHUS OTbITa
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM MJI1 TPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIIUIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yuyeOHOM maHe cpeaHero oOwEero oOpa3oBaHUs NPEAMET «XHUMHS»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUYHBIC
IPEIMETHD.

OO111e€e Ynco 4acoB, OTBEEHHBIX JIJIsl U3YUYEHUSI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 vaca (1 yac B Heneonto).



COILEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHn4YeCcKOM XUMHM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIyYCHUM HOBBIX BELIECTB M MaTepHANOB. Teopus CTpPOEHUsS OpPraHUYECKHUX
coenquneHnit A. M. bytneposa, e€ ocHOBHBIE MO0KeHUsI. CTPYKTypHBIE (POPMYIIBI
OpPraHMYECKMX BemecTB. [omonorus, wu3zoMepus. XuUMHYECKas CBSI3b B
OPTraHUYECKUX COCTUHEHUAX — OJTMHAPHBIC U KPATHBIE CBS3H.

[TpencraBiaenue o kiaccupuKkaluyu OopraHndyeckux BemiecTB. HomeHnkmarypa
OpPraHMYECKUX COEAMHEHUH (cucTeMaTuyeckas) Y TPUBHAJIbHBIE Ha3BaHUS
BKHEHIIMX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BELIECTB M MX IIPEBPALLCHUMN:
O3HAaKOMJIEHHME € 00pa3laMy OpPraHMYEeCKUX BEUIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJEKYJl OpPraHMYECKHUX BEIIECTB, HAONIOIEHUE U
OIMCAaHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPAILECHUIO OPTaHUYECKUX BEILECTB
IpU HarpeBaHuu (1JiaBjieHUEe, OOyTrIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiline NpeACTaBUTENN alKaHOB: (PU3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu 3aMelIeHUs] W TOpPEHHsA), HAXO0XKIECHHE B NPUPOAE, IOJYYECHHE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHUUECKUN pPsii. DTHIIEH U NPONUIEH —
OpocTeiiline NpEeACTaBUTENN AaJKEHOB: (U3NYECKME M XMMHUYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHUSA, TaJOINCHUPOBAHMS, THUApATAalUH, OKUCIEHUS U
NOJINMEPHU3ALIMH ), TOJIyYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyrtaauen-1,3 m metwiOyranuen-1,3: cTpoeHue, BaKHeHIIHe
XUMUYECKUEe CBOWCTBa (peakuus noiaumepusanuu). [lonydeHue CHHTETHYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TMpPOCTEHIIMHA TpEeACTaBUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (pEaklMK THAPUPOBAHUSA, TATIOT€HUPOBAHUS, THIpaTallH,
rOpeHus1), NOJy4YEeHUE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (puU3MUECKHME M XUMUYECKHE CBOMCTBA
(peakuuu rajaoreHupOBaHUS U HUTPOBAHUSA), MOJyYEHUE U TIpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUSA), NOTYYeHue u npumerenue. TOKCUUHOCTb



apeHoB. l'eHeTnueckas CBA3b MEXAY YINIEBOAOPOAAMH, IPUHAIICKAIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. [IpupoaHblii ra3 W NOMYyTHBIE
HeTsaHbie Ta3pl. HedTh u e€ mpoucxoxaenne. Crnocobbl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TePMUYECKHM, KaTaauTHYecKui), mnuponus. IIpogykrsl
nepepaboTKu He(TH, UX IPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yToJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHUS BEIIECTB W WX IPEBpaAlICHUI:
O3HAaKOMJIEHHE C oOpasllaMy IUIaCTMAcC, KaydyyKOB M PE3UHBI, KOJUICKIUH
«Hedpte» u  «Yromp», MOAENUPOBAHUWE  MOJEKYJ]  YIVIEBOAOPOJOB U
raJIor€HONPOU3BOIHBIX, [TPOBEICHUE MPAKTUYECKON pabOThl: MOITYYEHHE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bblunciendss 1Mo YpaBHEHHIO XHUMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA WIM MPOAYKTA PEAKUUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue oprannyecKkue COeAUHECHUS

IIpenenpHble OQHOATOMHBIE CHUPTHL. MeETaHOI U 3TaHOJ: CTPOCHUE,
¢usznyeckue MU XHUMHUYECKHE CBOMCTBa (pEakUMM C aKTUBHBIMHU MeETajllaMH,
raJIOr€HOBOJOPOJaMH, TOpEHHuE), NpuMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIAMH CIIUPTOB. [[elicTBME METaHOJIa U ATAHOJIA HA OPTaHNU3M YEIOBEKA.

MHoroatoMHsle  COMPTHL. OJTWICHIJMKOIb W  IJIMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEIOYHBIMHU
MeTa/llaMH, KaueCTBEHHas PEaklus Ha MHOIOAaTOMHbIE cHMpThl). [leficTBue Ha
opraHusM yenoBeka. [[pumenenne rmmuepuHa v STUIIEHTJIMKOJS.

@deHoT: CTPOCHHE MOJIEKYNbl, (PU3MUECKHEe U XHUMHYECKHUE CBOMCTRBA.
Toxkcuunocts penona. [Ilpumenenue denona.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aLETATIBICTUl. CTPOCHHUE,
(¢u3nyeckue U XMMHUYECKHE CBOMCTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
Ka4eCTBEHHBIEC PEAKLIUH ), IOJIyUEHHE U IPUMEHEHNE.

OAHOOCHOBHBIE MpeJeibHble KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCyCHasi KMCJIOTBI: CTpO€HHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBa (CBOWCTBA,
oO1ue A1 Kiacca KUCIOT, peaklus 3Tepudukanumn), NoJyyeHue U NpUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTAaBUTENN BBICHIMX KapOOHOBBIX
KHUCIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIEe ACHCTBHE.

CnoxxHble >(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['muaponus
coxHbIX 3¢upoB. Kupsel. ['uaponus xxkupos. [Ipumenenue xupoB. buosoruueckas

POJIb )KHPOB.



YrneBonmpl:  cocTaB, KiacCU(UKAIUA ~ yIIAEeBOAOB  (MOHO-, [OU- W
noJyiucaxapuibl). ['oko3a — nmpocTeimii MOHOcaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUEe U XHUMHUYECKHME CBOMCTBA (B3aUMOJEHCTBUE C
ruapokcugom meau(Il), oxkucienne ammuayHbIM pacTBopoM okcupa cepeodpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHE TJIFOKO3bI), HAXOXKJICHHE B NPHUPOAE, NPUMEHEHHE,
ouonoruueckas poib. DotocunTe3. OpyKTo3a KaKk H30MEP TIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia u
nemnono3sl.  dusnMyeckne M XMMHYECKME CBOWCTBA Kpaxmaina (THApoJu3,
KaueCTBEHHAsI PEaKIIHs C HOJIOM).

DKCIEePUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MpEBpallCHUM:
OpoBeieHHE, HAOIIOJCHUE W OINMCAaHUE JEMOHCTPAlMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAaYE€CTBEHHBIE PEAKIMM OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJIa
okcuznoM Menu(Il)), MHOroaToMHBIX CHHUPTOB (B3aUMOJICHCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHUE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumojeiicTBUE Kpaxmana C HOJOM),
IIPOBEJICHNUE MTPAKTUUECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnslie 3amaun.

Boluncienuss 1mo ypaBHEHMIO XHUMHMUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMHU MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WX MPOYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak amM(pOTEepHbIE OpraHnuueckue coequHeHus. dusnueckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHCIIOT (Ha mpuMepe mmiuHa). buomornueckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTumapl.

benku kak mOpUpPOJHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHUE CBOWCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMKU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMs] BEIIECTB M WX MPEBPAILCHUIA:
HAOJIIO/ICHHUE W OMKMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokomoieKyJIsIpHbIe cOeTHHEeHUS

OCHOBHBIC TOHSTHS XUMHUHU BBICOKOMOJICKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALIUN, CPEIHSST MOJEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJEKYISIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALs U MOJUKOHIEH AU

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BEUIECTB W X IPEBpaICHUI:
O3HaKOMJIEHHE ¢ 00pa3ilaMy MPUPOIHBIX M MCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBS3H.



Peannszanust MeXIpEeIMETHBIX CBSA3EH IPU U3YUEHUN OPraHUYECKOM XMMHH B
10 knacce ocCylIecTBIIETCS Ye€pe3 MCHOJIb30BAHME KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIAIOIIMXCA CUCTEMHBIMH ISl OTAEJIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAyUHbIE MOHSTHSL: SIBJICHUE, HAyYHBIH (DaKT, TUIIOTE3a,
3aKOH, TEOpUs, aHaJIU3, CUHTE3, KJIacCU(PHUKALUs, NEPUOJAUYHOCTb, HAOIIOIEHUE,
MU3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHUE.

®duznka: MaTepus, OSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUM YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BETUUNHBI U €MHUIIBI UX U3MEPEHMUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BelecTBa (O€NKH, YIJIEBOIBI, MKHUPBHI,
(epMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
PECYPCBL.

TexHonorus: mNHILEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepraibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroma, HW30TOIBL. OJNEKTPOHHAs
000J109Ka. DHEPreTHYECKUEe YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeleNieHns JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnognueckuit 3akoH U [lepuognueckas cucTeEMa XUMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoanyeckoro 3akona u Ileproanyueckoil CHCTEMBI
xuMmudeckux a3ieMeHToB J[. M. MeHnaeneeBa ¢ COBpEMEHHOM TEOPUEW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHWYECKHX DJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CJOXHBIX BEIIECTB MO TIPYyNIaM U MEPUOJaM.
3HaYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBs3b. BUIbl XUMHUUYECKOW CBS3HU
(KoBaJIeHTHasi HEMOJSIpHAsl W MOJSpPHAsi, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XHMHYECKOM cCBsi3M (OOMEHHBIH M  JIOHOPHO-
aKIenTopHblii). BomopoaHas cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATEIIHHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa MOJEKYJISPHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbl KPUCTAIUIMUYECKUX PEUIETOK. 3aBUCUMOCTh
CBOKCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEMIETKH.

[lonatne o aucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPHI.
MaccoBas 10J14 BEIECTBA B PACTBOPE.

Knaccudukanus HEOpPraHUYECKUX COEIMHEHNN. Howmenxknatypa
HEOPraHMYEeCKUX BEIIECTB. [e€HETMYecKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
IPUHAJIEKAIINX K PA3JIUYHBIM KIIACCaM.

Xumuueckass — peakuus. Krnaccupukanuss XMMHUYECKHUX — peakiuid B
HEOPraHMYECKOM M OpPraHMYECKOM XHWMHH. 3aKOH COXPAHEHHsS MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUU MTPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTh OT pa3inyHbIX (PakTtopoB. OOpaTuMbIe
peakuuu. Xumuyeckoe paBHOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas aucconuanus. CuinbHbIe U ciiadblie 5eKTpoiuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUS BEHIECTB M HX IPEBpPAIICHUN:
nemoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux sneMeHtoB [l. U.
MenneneeBay, U3ydeHUE MOJENIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOACHUE U
OTNMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUIA
BOJIOPOJAa B MPUCYTCTBUM KATAIM3AaTOPA, ONPELAEICHUE CPELIbl pACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIHHOTO WHIWKATOpPA, pEaKIUH HOHHOTO OOMeEHa),
IPOBENICHUE TIPAKTUYECKON paboThl «BiusHue pa3inyHbIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOU peakium».

PacuérHble 3anaum.

PacuéTtel 1O ypaBHEHMSAM XUMHUYECKUX PEAKUHM, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThl, PacU€Thl C HCIOJIB30BAHUEM ITOHATHS «MACCOBas
JIOJIS1 BEIIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilonoxxenne HemerayuioB B Ilepuomuueckoit  cucreme
xuMuueckux sneMeHtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®duznveckrue CBOWCTBA HEMETA/UIOB. AJUIOTPOIHUS HEMETAIOB (Ha MpUMepe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpemMHHs)) M UX  COCIWHEHUU  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJAOPOJAHBIX COSAUHEHUN ).

[IpuMeHeHne BaXKHENIINX HEMETAIJIOB U UX COCIMHEHUM.



Merannel. [lonoxenne meramioB B Ilepuonnueckon cHCTEME XMMHUYECKUX
anemeHToB [[. . MenneneeBa. OCOOEHHOCTH CTPOEHHUS JIEKTPOHHBIX 000JIOUEK
aToMOB MeTayuioB. OOmue gusnyeckue cBorcTBa MeTauioB. CIUlaBbl METALIOB.
DNEKTPOXUMHYECKUH psAl HAIPSHKEHUN METAJIIIOB.

XUMHUYECKHE CBOMCTBA BA)KHEUINIMX METAUIOB (HATpUM, Kajdui, KaJbIUH,
MarHui, aJllOMUHHAN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCAUHEHUH.

OOmue crnocoObl moiyueHusi MeTawioB. [IpuMeHneHne metamioB B ObITY U
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOJbl M3Y4YEHHMS BEIIECTB W HX IPEBpPALICHUM:
U3y4eHUE KOJIeKUuMU «MeTamisl U CIUIaBb», 00pa3llOB HEMETAJUIOB, PELICHHE
AKCIIEPUMEHTAJIBHBIX 337a4, HaOJIOJICHHE M ONHCAHUE JAEMOHCTPAUMOHHBIX W
7a00paTOPHBIX ONBITOB (B3aMMOJICHCTBHE THAPOKCHIA AJIOMUHHS C PACTBOPAMHU
KHCJIOT U IIeJI0Ye, KaYECTBEHHBIE PEAKIIUU HA KATUOHBI METAJLIOB).

Pacuérnble 3amaun.

PacuéTtel mMacchl BemiecTBa WM 00OBEMA ra3oB MO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOUIMX B PEAKLIUHU BEIIECTB,
pacuérsl Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MIPOJYKTOB PEAKIMH, €CIIA OJJHO
U3 BELIECTB UMEET IPUMECH.

XuMus 4 )KU3Hb

Posb xumun B 00eCneYeHUH SKOJIOTMUYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0e30MacHOCTH, Pa3BUTHUM MEAMLMHBL. [IoHSATHE O HAyYHBIX METOAaxX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIUN.

[TpencraBiaenuss 00 OOHMMX HAYYHBIX NPHUHLMIAX  [POMBIILIEHHOTO
IIOJIyYEHHUs] BAKHEUILINX BEILECTB.

UYenoBek B MHpe BELIECTB M MATEPUAIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepUalibl, KOHCTPYKLIMOHHBIE MaTepHaibl, KpPACKW, CTEKJIO, KEpamuKa,
MaTEepUAIbl JUIS JIEKTPOHUKH, HAHOMATEpUaJlbl, OPTraHUYECKNE U MHUHEPAIbHBIC
yIOOpEHHUS.

Xumus M 3J0pOBbE YEJIOBEKA: IIPaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOrO MCIOIb30BaHUS MpPEnapaToB ObITOBON XUMUU
B IOBCECIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanuss  MeXNpeOMETHBIX  CBsI3ed TOpU  HM3y4YeHHH OOlmed u
HEOpraHn4ecKor xumuu B 11 kacce oCylecTBIsS€TCS Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAyYHbIX TMOHATHH, TaK W TOHATUH, SBJISIOLIMXCA
CUCTEMHBIMH I OTIAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4dHbIM (akT, ruroTe3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(uKaluus, TMEePUOAUYHOCTb, HaOIIOIEHUE,
JKCIIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusuka: MaTepusi, FHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPr€TUYECKUI YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIEeCTBA, (PU3NUECKHE BETUUYMHBI U CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, OOMEH BELIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpATBI, TOPHBIC MMOPOJIBI, TOJIC3HBIC MCKOMAEMBbIE, TOILIHUBO,
pECYpCHI.

TexHonorus: XuMu4yecKkasi NPOMBIIIIIEHHOCTb, METAJULYPIHsi, IMPOU3BOIACTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJIIBCKOXO3SMCTBEHHOE ITPOU3BOJICTBO, IHILEBAs
MPOMBINICHHOCTh,  (papManeBTHUeCcKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKUX TpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMKWA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yjibTaTaM OCBOCHUS
oOy4JaronMMucss MporpaMM CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM UM TpeAMEeTHbIM). HaydHo-meTonnueckoil OCHOBOM IS
pa3paboTKu TJIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHHS MPOrpPaMM CPEAHETO OOIIETo
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B cooTBercTBUM € CHCTEMHO-JEATEILHOCTHBIM IOJXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS MpeIMeTa «XHUMHUS» Ha YPOBHE CPETHEro
00111eT0 00pa30BaHUs BbIJICICHBI CICAYIONINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTPEEIECHUIO;

HaJIM4Khe MOTUBAILIMU K 00YUEHHIO;

L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAUIIMKM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolUXCsl PYKOBOJICTBOBAaThCS B CBOEH
JEATEIbHOCTU 1I€HHOCTHO-CMBICIIOBBIMUA yCTAHOBKAMHU, MPUCYIIMMHU IEJIOCTHOM
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS SKOJOTUYECKON KYJNbTYPhl U CIIOCOOHOCTH CTaBUTH
IIEJIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€MHCTBE Y4YEOHOM M BOCIUTATEIBHON JESITEIBHOCTH B COOTBETCTBUHM C
T'YMaHHCTHYECKUMH, COIMMOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSMH
U HJiealaMd POCCUHCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHSTHIMUA B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolleccam
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJIEHUS JUYHOCTU
oOyyJaromuxcsi.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHMUS MpeaMera «XUMHUS»  OTpPaXaroT
c(hOPMHUPOBAHHOCTh OTIBITA ITO3HABATEIILHOW U TIPAKTUYECKON JIESITCIBHOCTH
oOy4Jaronuxcst Mo peaju3ay MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPAB U 00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEACTABIICHUS] O COLMAIBHBIX HOpPMax U TMpaBUjaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JESATEIBHOCTH MPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3a/a4, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMAaTb M MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHTHI IpYTUX IIPU aHAIU3€ Pa3InYHbIX BUJIOB YUEOHOH EATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEIUI0
OTE€YECTBEHHON XUMUM;

YBaO)XEHUs K IPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHsS HAyKH €CThb pe3ysbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJIi3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YECTBEHHOM
XMWY,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOI0 IOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME TMOCJIEACTBUI 3THX
HOCTYIIKOB;

4) ¢popMUpOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOIo/IeHnss TpaBui O€30MacHOro OOpallleHusi C BEHIeCTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOM AEATEIILHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHIMBUAYAJIbHOTO M  KOJUIEKTHBHOTIO
0e301acHOro MOBEICHUS B CUTYalUsX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHUSl TIOCTEACTBUNA W HEMPUATUS BPEIHBIX MPHUBBIYEK (YIMOTpeOIeHUs
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHUS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4€OHO-HCCIIEJOBATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOM W  JIpPYrux BHUAAX
NeSTeNIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHHM MPAaKTUYECKHUX 3adad
COLIMAJIBHOM HAIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);



WHTEpeCca K MPAKTUIECKOMY M3yUEHUIO MPOGEeCcCruii pa3aTuyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUM 10 XUMUU;

YBAXKEHUS K TPYHY, JIIOAAM TPyJa U pe3yiabTaraM TPYAOBOW JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHJIUBUAYAJIbHOW TpPaeKTOpUU
oOpazoBaHus, Oyaymieil mnpodeccur U peaau3alid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMHUM, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IKOJIOrHYEeCKOro BOCIIUTAHUSI:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHMMAaHMS TJIO0AJIBLHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIHMSHUS
3KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOM CPENbI;

OCO3HAHHUSI HEOOXOAUMOCTH HCIIOJL30BAHMSA JOCTHIKCHUM XHMHHU  JIJIS
pELIEHNS BOIPOCOB PAIMOHATIBHOTO MPUPOIAOIIOIb30BaAHHUS;

AKTUBHOTO HENPHUATUS JCWCTBUH, TMPHUHOCAIIUX BpEH OKPYKAIOIIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMpUSTHBIE AKOJOTUYECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JIEMCTBUM U MPEIOTBpAIaTh UX;

HAJIMYHS PA3BUTOTO 3KOJOTHUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIlbITa JICATEIILHOCTHU AKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIBLHOW, KOMMYHUKATHUBHOW M COLHAJIBLHOU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeU(UKA XUMHUU Kak HayKd, OCO3HaHUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIIJIEHUS, CO3JJaHUM IIEJIOCTHOTO
MpEeCTaBICHUS] 00 OKPYKalollleM MUPE KaK O €IUHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUHM TMPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHud TpolJieM COXpaHCHUS
MPUPOJTHOTO PaBHOBECHS,

yOSXKJAEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH i1  COBPEMEHHOMU
UUBWIN3AUA: B €€ TYMAaHUCTUYECKOW HAIPAaBJICHHOCTH W BaXHOW pOJUA B
CO37IaHUU HOBOW 0a3bl MaTepUALHON KYJBTYPbI, PEIICHUN TJIOO0AIBHBIX MPOOIIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCICYCHUH YCIOBUMN
YCHEHIHOTO TpyAa W OKOJOTMYECKH KOMMOPTHON IKM3HU KaXJAOro dJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BaTh



MOJTyJaeMbIe 3HAHUS JIUIS aHAIN3a U OOBSICHEHUS SBIICHUM OKPYKAIOIIETO MUpa U
MIPOUCXOSIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBAaHHBIC 3aKJIFOUCHHUS Ha
OCHOBE HAy4YHbIX (AaKTOB W HMCIOIIMUXCS MJAaHHBIX C IENbI0 TONyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelIeHus mpo0JieM B PealTbHBIX )KU3HCHHBIX CUTYAIIHAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON ACATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHHUIO U
caMo00pa3oBaHWIO, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH;

HMHTEpeca K 0COOEHHOCTSM TpyJla B pazMuHbIX cepax mpodeccunoHaaIbHOM
JESATCIIEHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOydYaroIIMXCA
MEXAUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHAYYHbIE MOHSATHUS, OTPaXKaIoIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHCHU(PUKY METOIOB IO3HAHUSA,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIICCTBO, DHEPTHs, SIBIICHHC,
MPOIIeCC, CUCTEMa, HAYYHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIeA0BaHNEe, HAOIIOICHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUE);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISITUBHBIE), obecreurBaroIme dbopmupoBaHue GyHKIMOHATBHON
IPaMOTHOCTH M COITMATILHOW KOMIETEHITMN 00y4YaroImnXcs;
CIIOCOOHOCTH oOyyJaronmxcs HCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA U YHUBEPCAIbHBIE Y4COHBIC
JEUCTBHUS B IIO3HABATEIbHOW U COLMAIIBHON IIPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIBHBIMU
y4eOHBIMH  TIO3HABATEIBHBIMH, KOMMYHHKATUBHBIMU U  PETYJIATUBHBIMH
JEVCTBUSIMH.

OBJagenue YHHBEPCAJTbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
ACUCTBUSIMM:

1) 6a30BbIe JJOrHYecKHe AeiiCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJlM3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENCNATh LENU JEATCIIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUU MX
JOCTHKEHUS, COOTHOCHUTD PE3YJIBTAThI AEATEIIBHOCTHU C MIOCTABJICHHBIMU LIEJISIMU;

WCIOJIB30BaTh NIPU OCBOCHHWM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJIEJATh XapaKTEpHbIC MPHU3HAKU MOHSITUH M yCTaHABIMBATh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ISl OOBSCHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XUMHUYECKUX PEAKIIUM;

YCTaHABJIMBAaTh IPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTHb JIOTMYECKUE pPACCYXACHHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
AQHAJOrUM), BBIABISITH 3aKOHOMEPHOCTH W IMPOTHBOPEYHUS B PaccMaTpHUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKITIOUCHUS;

IIPUMEHSATH B IPOLECCE MMO3HAHUS, UCIOIb3YEMBIE B XUMUN CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BBIBATH MOICIBHBIE MTPEACTABICHUS — XUMUYECKHI
3HaK (CMMBOJI) DJJIEMEHTa, XUMHUYecKass QopMysa, ypaBHEHUE XHMHYECKOU
peaKkuuy — MpU PEIIEHUH Y4YEOHBIX MO3HABATEIbHBIX M IMPAKTHUECKUX 3a]ad,
MIPUMEHSTh HAa3BaHHbIE MOJEJIbHBIEC MTPEACTABICHUS VISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUN.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 33/1a4U UCCIIEJOBAHUSI, UCIIOJIb30BATh [TOCTABIICHHBIE
U CaMOCTOSITENbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCcTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJII (POPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA U MPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOIOJATh 32 XOJIOM
npouecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
000011IeHHS 1 BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyJIbTAaTOB UCCIEAOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENIbCKOM U MPOEKTHOM
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIEHOMY
IIOMCKY METOJOB pEUIEHUS MPAaKTUYECKHX 3a]ad, MPUMEHEHUIO pa3InYHbIX
METOJIOB MTO3HAHUSI.

3) padora ¢ undopmanmeii:

OPUEHTUPOBAThCS B PA3MYHBIX HCTOYHMKAX HH(OpManuu (Hay4dHO-
NOMYJISIpHAsE JIUTEpaTypa XUMHYECKOIO COJAEpXkaHHs, CIpPaBOUYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaNM3UpOoBaTh MH(POPMALMIO PA3IWYHBIX BUAOB U (Popm
pe/ICTaBJICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HENPOTUBOPEUUBOCTD;



(dbopMynpoBaTh 3aMpoChl U MPUMEHATh PA3TUYHbIE METOJAbI MPHU MOUCKE U
otoope wuHMOpPMAIIUM, HEOOXOAUMOW JUIS BBINOJHEHUS YYCOHBIX 3aja4
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U PAa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HMH(pOpManUeil: NpUMEHATh MEXNpeAMETHblEe ((pusuueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIOJIb30BaTh U NPEeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA
HATJISTHOCTH.

OBgi1aieHHe YHUBEPCATbHBIMH KOMMYHHUKATHUBHBIMH J1eHCTBUSIMM:

3aJ1aBaTh BOMPOCHI 0 CYLIECTBY 00CYXJaeMOM T€MbI B XOJ€ Juanora u/muiu
IUCKYCCUH,  BBICKa3blBaTh  HJIeH, (OPMYJIHpPOBaTb CBOM  MPEJIOKEHUS
OTHOCHTEIFHO BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIllMell pe3ylbTaTOB MO3HABATEIBHON EATEIHHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHUKAMHU TPU BHITIOTHEHUH
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKON pabOThl MO HCCIIETOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pealu3aluy yueOHOTo IpoekTa U (GOpMyJIMpPOBATh BBHIBObI
Mo pe3yJbTaTaM MPOBEAEHHBIX HCCICIOBAHUNA MYTEM COTJIACOBAHMS TO3MUIMA B
X0J1€ 00CYXX/I€HUSI 1 0OMEHAa MHEHUSIMH.

OBgi1aieHHe YHHUBEPCATbHBIMH PEryJsiTHBHBIMH 1€iiCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYILECTBIATH CBOIK I103HABATEIbHYIO
JesTeNIbHOCTh, Ompefenss e€ Lend W 3aJaud, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpeAjaraéMblid airoputM ACHCTBUU Npu
BBITIOJTHEHUM Y4YEOHBIX U HCCIENOBATENIbCKUX 3aJlay, BbIOMpaTh HauOoJiee
3¢ exTuBHBIN crnoco0 HMX pemeHuss ¢ YYETOM TNOJYyYeHHMS HOBBIX 3HAHUUA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBISITh CAMOKOHTPOJIb CBOEH N1€ATEIHHOCTH HAa OCHOBE CaMOAaHaIn3a
U CAMOOLIEHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenMeTHble  pe3ynbTaThl OCBOEHUS Kypca «OpraHuueckas XuUMUS
OTPaXaroT:

COPMHUPOBAHHOCTh  TPEACTABICHHN O XHMHYECKOHW  COCTaBIISIOIICH
€CTECTBEHHO-HAY4YHOM KapTUHBl MHPA, POJM XUMHH B TO3HAHWM SIBJICHUM



npupoabl, B (OPMHUPOBAHMM MBIINIJICHUS W KYJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEILICHUS IPAKTUUECKUX 3a]a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJIHOM
cpexne;

BIIAJICHUE  CUCTEMOM  XMMMYECKHX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MOHATUA (XUMHYECKHM DSJIEMEHT, aToM, JJIEKTpOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAJIECHTHOCTb, MEKTPOOTPULATEIbHOCTD, XUMUYECKAs]
CBsI3b, CTPYKTypHasi (opmyina (pa3BépHyTas M COKpamiéHHas), MOJIb, MOJSpHas
Macca, MOJIIpHBIH OOBEM, YIJIEPOAHBIM CKelleT, (YHKIMOHAIbHAs TIpyMIa,
paguKai, U30Mepusi, U30MEphl, TOMOJIOTUYECKUMN psAZl, TOMOJIOTH, YIII€BOIOPOIHI,
KHUCJIOpOA, U a30TCOJEpIKalUe COCAUHEHUsS, MOHOMEp, MOJHUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUM S3bIK XUMUH; MHUPOBO33PEHYECKUE 3HAHUI,
JeXaluye B OCHOBE IIOHUMAaHMUSA IIPUYMHHOCTU U CHUCTEMHOCTH XUMHUYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTaBE, MOJYYECHHH H
0€e30IacCHOM HCIIOJIb30BaHUM BAXKHEUIIUX OPraHWYECKUX BEHIECTB B OBITY H
[IPAKTUYECKOM JCATEIbHOCTU YEI0BEKA,

C()OPMUPOBAHHOCTh YMEHUU BBISIBISITH XapaKTEpHbIE MPU3HAKU TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
OIIMCAaHUU COCTaBa, CTPOCHMS U NIPEBPALCHUN OPTAHUYECKUX COCAUHEHNN;

c(OpPMHPOBAHHOCTh YMEHHMU HCIMOIb30BATh XUMHUYECKYIO CUMBOJMKY JUJIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
(GopMysl OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX PpEaKILIUH,
U3rOTaBJIMBATh MOJEIN MOJIEKYJ OPraHMYEeCKMX BEUIECTB JUI1 WUIIOCTPALUU HX
XUMHAYECKOTO U ITPOCTPAHCTBEHHOTO CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUYEHHBIX
OPraHUYEeCKUX BELIECTB II0 MX COCTaBy U CTPOCHUIO K OIPEHEIEHHOMY
KJaccy/Tpynmne CoeluHEeHUN (yriaeBOJOpOAbl, KHCIOPOA U a30TCOAEpIKallue
COCIMHEHHSI, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHUsA), JaBaTh MM Ha3BaHUSA IIO
cuctematuyeckoi HomeHkiarype (IUPAC), a takxe NpUBOAUTH TPUBUAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJICH, MPOINUJIEH, AalleTHIIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHOoJ, (opMalblIeru, aleTaabAerul, MypaBbUHAs
KHMCJIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBAsK KUCJIO0TA, CTEAPUHOBAs KHUCJIOTA, IIFOKO34,
dpykTo3a, Kpaxmai, UeIi0103a, TIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABI XUMHUYECKON CBSI3UM B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



chOPMHUPOBAHHOCTh YMEHUS MPUMEHSATHh TIOJOXKECHHUS TEOPUHU CTPOCHUS
oprannveckux BemiectB A. M. byTtiepoBa /st 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWCTBA THUIIUYHBIX MPEACTaBUTENECH pa3InyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJICH, MPOMWIECH, alleTUJICH,
OyramueHn-1,3, mermnOytanuen-1,3, O€H30J, METaHOJ, STAaHOJ, ITHJICHTIUKOJb,
[JIALEPUH, (EHOJI, alleTalbJETH, MypaBbUHAs W YKCyCHash KUCJOTHI, TJIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), WILUTFOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXKIYy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUH C
HCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh UCTOUHUKH YTIJIEBOJIOPOIHOTO
Chlpbid (HE(Th, NPUPOAHBIM Ta3, yrojib), CHOCOOBI MUX NEPEepadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHUU TPOBOJAUTH BBIYUCICHHUS [0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIU IMPOJYKTa
peaKkuyu MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO U3 HMCXOJHBIX
BEIIIECTB WJIU MPOJIYKTOB PEAKIIUN);

chOpMHPOBAHHOCTh YMEHHI BIJIaJIETh CUCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCIOJb3YEeMbIX B XUMHUU MIPU U3YyUYEHUHU BEIECTB U
XUMHUYCCKUX SBJICHUHN (HaOJIOACHNE, H3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHHUE),
WCIIONIh30BaTh CHUCTEMHBIE XHMHYECKHUE 3HAHUS [JI TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBSA3aHHBIX C BEMIECTBAMH M WX
IPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJII0/IaTh TIPaBUIIA MOJIH30BAHUS XUMHYECKOM
MocyIol U J1abopaTOpHBIM O0OpPYJAOBAHUEM, a TaKXKe MpaBwia OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

chOpMHPOBAHHOCT, YMEHUHN TUTAHUPOBATH U BBIMNOJHATH XUMHYECKUUN
AKCTIEPUMEHT (IIPEBPAIICHUS] OPTAHNYECKUX BEIMIECTB MPU HATPEBAHUH, TIOJIYICHHE
ATUJIEHAa W U3YYEHHE €ro CBOMCTB, KAYECTBEHHBIC PEAKIIMM OPraHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHHIE PEAKIUU OEJIKOB) B
COOTBETCTBHUM C TPaBWIAMH TEXHUKH O€30MaCHOCTH TP OOpalleHuH ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TWPEJICTABIATH PE3YIbTaThI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOopMyIUPOBaATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIMU3UPOBATH XHUMHYECKYIO
uH(opMaIMIo, TOMYy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmaruu, HTepHET U ApyTUX);



chOPMHUPOBAHHOCTh ~ yYMEHHWH  COONIOMATh  MpaBUja  JKOJOTUYECKH
[[eJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXpPAaHEHHUSI CBOETO 3JI0POBbS M OKPYXKAIOLIEH MPUPOJHON CpeAbl, OCO3HABATH
ONAaCHOCTh BO3JICMCTBUS Ha JKUBBIE OPraHU3MBI OINPEIACIEHHBIX OPraHUYECKUX
BEIEeCTB, MOHUMas cMbIca Tokazatens [I/IK, mosicHAT, Ha mpumepax crmocoObl
YMECHBIIICHUSI W MPEJOTBpAIlEHUS HX BPEIHOrO BO3JCHUCTBUS HAa OpPraHU3M
YEJIOBEKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI: YMEHHUE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYNHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIENbIX M CHA0OBUASIIMX OOYy4YaloIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKHUX

bopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOmas M HeopraHudeckas
XAMUS» OTPaXaKoT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJIICHUI: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KAPTHUHBI MHUpA, POJM XHMHUU B TIO3HAHWUU SIBJICHUU
npuponabl, B (OPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(G YyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM IS PEIICHUS MTPAKTHICCKUX 3a71a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATalONIUe TMOHATHSA (XMMUYCCKUN DIIEMEHT, aToM, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJICKYyJia, MOJIb, MOJISIPHBI O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTA/NIMUECKasl peiéTka,
TAMNBl ~XUMHUYECKHX  PEAKIMH, PacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJIUTHI,
BJICKTPOJUTHUYECKAS JUCCOLMAILUSA, OKHUCIHUTEIb, BOCCTAHOBHUTEb, CKOPOCTH
XHMHYECKOM peakiui, XUMHYECKOE€ PaBHOBECHE); TEOPUM W 3aKOHBI (TEopus
AJIEKTPOJIUTUYECKOW AUCCOLMAlnM, nepuoanueckun 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHMSI MacChl BEIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS dHEPruu
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3BIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBJICHHUH, (haKTOJIOTMYCCKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUM BAKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(hOpPMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEPHBIC MPU3HAKUA TOHSTHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, UCIOJb30BAaTh COOTBETCTBYIOLIUE IMOHSATHS MPHU
ONMCAaHUH HEOPTraHMYECKUX BEIIECTB U UX MTPEBPAILCHUI;

c(hOpMHPOBAHHOCTh YMEHHUM HCIONb30BATh XUMHYECKYI0 CHUMBOJIMKY JIJIs
coctaBieHus (OpMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKUX  pEaKILUi,
cuctematnyeckytro HomeHknaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BelIeCTB (yrapHblid ra3, YIJIEKUCIBIA Ta3, aMMHUaK, TraméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUMN OINpPEACNIATh BaJCHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKUX DJIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, META/NIMUECKas, BOJAOPOJAHAs]) B COCAMHEHUAX, THUII
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BeIeCTBA (aTOMHAs, MOJEKYJspHas,
HMOHHAasl, METAJUTNYECKas), XapakTep Cpelbl B BOJAHBIX PacTBOpPaX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPraHMYEeCKUX BEHIECTB MO HUX COCTaBY K OMNPEACIEHHOMY KIacCy/TpyIe
COeIMHEHUN (TPOCThIE BEIIECTBA — METAJLJIBI U HEMETAJJIbl, OKCU/IbI, OCHOBAHUSI,
KHUCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIN);

c(hOpMHPOBAHHOCTh YMEHUM PacKphIBaTh CMBICI MEPUOIUUECKOro 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYIO, 00BSICHUTEIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJIeMeHTOB |—4 mneprnonoB Ilepmoandeckorn CHCTEMBI
xumuueckux snaemeHToB JI. M. MenngeneeBa, HCIONB3Yys MOHATHS «s-, P-, d-
AIEKTPOHHBIE opOuTanmy, «IHEPTEeTHUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCTUHECHUM
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menpeneena;

chOPMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKUE CBOMCTBAa HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPkKAaTh CYIIECTBOBAHWE TEHETHYECKOW CBS3M MEXKAY HEOPTraHMYECKUMHU
BEILIECTBAMU C IMOMOIIBI0 YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIMU T10
pPa3IMYHBIM TPU3HAKAM (YUCIYy M COCTaBY PEAarupyrolux BEHIECTB, TEINIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCICHUS DJIEMEHTOB, 0OpaTMMOCTH
peaKIuu, y4acTUIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHMH COCTABJISATh YPABHEHMS PEAKIUA Pa3TMIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHbBIE YPAaBHEHUS PeaKIMii HOHHOTO 0OMEHa, YUYHUTHIBasI
YCJOBUS, IPU KOTOPBIX 3TU PEAKIIMU UAYT JI0 KOHIIA;



chOPMUPOBAHHOCTh YMEHUW TPOBOJIUTH PEAKIMH, MOATBEPIKIAIOIIHE
KaueCTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pPaclo3HaBaTh
OTMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpblBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
3THUX PEAKLINIM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pEeaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEp CMEIIEHUS XUMUYECKOTO0 PAaBHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuuin Jle [laTensbe);

cOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JIeKAIIEe B OCHOBE MPOMBINIJICHHOTO TMOJYYCHHUSI CEPHOM KHUCJIOTHI, aMMHaKa, a
TaKkke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOIMWX HAyYHBIX MPUHIIHAIAX W
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMHPOBAHHOCT, YMEHUN MPOBOJIUTH BBIYMCICHHS C HCIOJB30BaHUEM
MTOHSATHUS «MacCoBasi JOJSI BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHH Ta3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BEMA Ta30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEaKlUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS] U COXPAHEHUS SHEPT UM,

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOM
MoCyIol U J1aboOpaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke MpaBwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIUSMH TIO0 BBIMOJTHEHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

cOPMHPOBAHHOCT, yMCHHUH TUIAHUPOBATH W  BBITOJHATH XHUMHYCCKUI
AKCIIEPUMEHT (pa3jio’KeHHE MEePOKCHIAa BOJIOpPOAA B MPHUCYTCTBUHM KaTalnu3aTropa,
OTpe/eNieHue CpeAbl PACTBOPOB BEIIECTB C IOMOIINBI0  YHHBEPCAIHLHOTO
WHINKATOPA, BIUSHUE PA3TUYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIINH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha Cyib(par-, kKapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPHUMCEHTAIBHBIX 3a1ad 10
TeMaM «Metaiely ¥ «Hemeramiel») B COOTBETCTBHH C TpaBUJIaMU TEXHUKH
0€30macHOCTH TIPU OOpAIICeHUH C BEUIECTBAMU U JTa0OPATOPHBIM O00OPYIOBAHHEM,
MPEACTABISATh PE3YNbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucH
YpaBHEHUW COOTBETCTBYIOIIUX PEaKIuil U (POpMyIHpOBaTH BHIBOJBI Ha OCHOBE
3TUX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3UPOBATh XHUMHYECKYIO
uH(pOpMaIMIOo, TONYy4aeMyl0 U3 Pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOMU
KOMMYHUKaIH, IHTepHeT U ApyTux);



chOPMHUPOBAHHOCTh ~ yMEHHH  COONIOMATh  TpaBWja  JKOJOTUYECKH
1eJ1ecCO00pa3HOro TMOBEJEHU B OBITY W TPYIOBOM JIE€ATETBHOCTH B LEISAX
COXpPAaHEHMUSI CBOETO 3/I0POBbS M OKPYKAIOUIEH MNPUPOJHOU CpPEAbl, OCO3HABATH
ONACHOCTh BO3/ICHCTBUS Ha KUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokaszarens [IJIK, moscHATe Ha mpuMepax CcHocoObl YMEHBIICHHUS U
MPEIOTBPALICHUS UX BPEJHOTO BO3ICMCTBUS HA OPraHU3M YEJIOBEKA;

JJIs. O0y4YaroUIMXCsl C OTPAHUYECHHBIMH BO3MOXXHOCTSIMHU 3JI0POBBS: YMEHUE
MPUMEHSATh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHUSI BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX M CHA0OBUASIIUX OOY4YaloOIIMXCSA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne i/ Konrpoasubie | IlpakTnuyeckue
NMPOrpamMMbI Bcero o0pa3zoBaTre/bHbIE
padoThbI padoThbI pecypest
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
IIpenmer oprannueckoii xumuu. Teopus
11 CTPOCHHMSI OPTAaHUYECKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrueBoaopoabl
2.1 [IpenenbHbIE yrIeBOOPOAB — aJTKaHbI 2
29 HenpenenbHble yriaeBo10poabl: aJIKEHBI, 5 1
AJKaJMEHbI, ATKUHBI
2.3 ApomaTH4eCcKre yrieBOI0pOIbI 2
24 [TpupoHbIE ICTOYHUKH YTJIEBOJOPOIOB U 3 1
uX nepepadoTka
Wroro mo pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeiMHeHUust
3.1 Crmptel. @enon 3
3.2 Anpneruapl. KapOoOHOBBIE KUCTOTHI. - 1
CnoxHbIe 3(hUpbI
3.3 YrneBosl 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHn4e€CKue COCANHCHUS

41 AMUHBI. AMUHOKHUCIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMoJieKyJIsipHbIe COeUHEHHS

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Utoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoasnsie | IlpakTudeckue (wicpp )
NMPOrpamMmbl Bcero o0pa3oBaTre/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XHMHH
Ctpoenue aromoB. [lepuonnyeckuii 3aKoH
11 u [lepunonnueckas cucteMa XUMHUYECKUX 3
anemenToB JI. 1. MeHneneena
12 CtpoeHnue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKiiu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
53 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 5
' BEILECTB
Hroro no pazaeny 17
Pazgen 3. XumMus u )Ku3Hb
3.1 XUMUS U )KU3Hb 4
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KosanuyectBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoaubie | Ipaxtirieckue iy'lennﬂ :)Iﬁl(};ll)’.OBaTeJIbeIe
padoTsbI padoThbI pecypest
1 [Ipenmer oprann4eckon XumMuu, €€ 1
BO3HHUKHOBEHUE, Pa3BUTUE U 3HAUCHUE
Teopus cTpoeHUs OpraHMYECKUX
2 coenqunenuii A. M. Bytieposa, eé 1
OCHOBHBIE ITOJIOKECHHUS
[IpencraBnenue o kiaccupUKaIU
3 opraHuueckux BemiectB. HomeHkmnarypa 1
(cucremaTHyecKkasi) U TpUBUAJIbHbBIE
Ha3BaHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTHUECKUH psifl
5 MertaH 1 3TaH — NPOCTEUILNE 1
IIPEJICTAaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1
7 OTWIIEH U ITPONMIIEH — MPOCTEMNIINE 1
MPEJICTAaBUTENN ATKEHOB
8 [IpaxTuueckas padorta Ne 1. «IlToxyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byragnen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CUHTETHUYECKOTO Kay4uyKa 1 Pe3HUHbI




AJIKMHEBI: COCTaB M OCOOEHHOCTH CTpOCHUA,

10 TOMOJIOTHYSCKUN PsiT. ATICTHIICH —
MPOCTEUILNN TPEACTABUTEND AIIKUHOB

1 Brruncienus no ypaBHeHHIO XUMHUECKOMN
peaxuu

12 Apenbl: 6eH30:1 ¥ ToNTyosn. TOKCHYHOCTD
apeHoB

13 I'eneTnueckas CBS3b YIriIeBOJIOPOIOB,
MPUHAISKAIINX K PA3IMYHBIM KJ1accaM
[TpupoaHbIe ICTOYHHUKH YTIIEBOJOPOJIOB:

14 MPUPOJIHBIN ra3 U NOMyTHbIEC HEPTSIHBIC
ras3bl, He)Th ¥ MPOYKTHI €€ mepepaboTKu
[TpupoaHbIe ICTOYHHUKH YTIIEBOJOPOJIOB:

15 MPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC
ra3bl, He()Th ¥ MMPOTYKTHI €€ mepepaboTKu

16 KontponbHas paboTa 1o pazueny
«YTIneBogopoabh»

17 [TpenenbpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BojgopotHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: ITHIICHTITUKOJIb |
TIIUIEPUH

19 ®DeHO: CTPOSHUE MOJIEKYIIbI, PUZNUECKUE
Y XUMHYECKUE CBOWCTBA, IPUMEHEHHUE

20 Anpaeruapl: GopMaIbIeTul |
areTanpaerua. AeToH

1 OHOOCHOBHBIE MpeieIbHbIE KApOOHOBHIE
KHUCITIOTHI: MypaBbUHAS M YKCYCHAS

22 [IpaxTuueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOW KUCIIOTBI»

CTCapI/IHOBaH " OJICUHOBAas KUCJIOTHI, KaK

23 MIPEACTABUTENH BBICIIMX KapOOHOBBIX
KHCJIOT

24 Mpbl1a KaK COJIM BBICIITUX KaPOOHOBBIX
KHCJIOT, X MOIOIIIee JeiicTBHE
CrnoxHbIe 3(UPBI KaK MPOU3BO/IHEIC

25 KapOOHOBBIX KMCJIOT. [ MIPOIIN3 CII0KHBIX
3¢upoB

26 Kupsl: ruponns, MpuMEHEHHE,
Ouosoruueckas poib KHUPOB
VYrneBoabl: cocTaB, KjlacCU(pUKaIus.

27 Bakneiimve npecTaBUTeNny: IIIIOK034,
bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak mpupoHbie
TIOJTUMEPBI
KonTponbhas pabota o pazaeny

29 «Kucnopoacoaepxaiine opraHu4ecKue
COCIMHEHUS)

30 AMMHBI: METUJIAMUH U aHWIUH
AMHMHOKHUCIIOTHI Kak aM(pOTepHBIE

31 OpPTaHWYECKHUE COCTUHEHUS, HX
Ounonoruueckoe 3HaueHue. [lentumbt

32 benku kak mpupoaHbIe
BBICOKOMOJIIEKYJISIPHBIE COSIMHEHUS

33 OCHOBHBIE MTOHSTHUSI XUMHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH

34 OCHOBHBIE METOILI CUHTE3A




HJ'IaCTMaCCBI, KaydyKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX CO€JUHEHUM.

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KouTtpoJbHbIe
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XUMHUYECKUH 37IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u [lepuonuueckas
cucreMa XuMHueckux semenTos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XHMHYECKHX DJIEMEHTOB U UX COSIUHEHHUH 110
rpynnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M. Meneneesa B
pa3BUTUU HAYKH

CTpOCHI/IC BEIIIECTBA. X UMHYECKAs CBA3b, ee
BUBI; MCEXaHU3MBbI 06p330BaHI/I$I
KOBaJICHTHOM CBS3H. BO,Z[OpOI[HaH CBA3b

BajeHTHOCTB. DIEKTPOOTPUIIATEIIBHOCTb.
Crenenb okucieHus. Bemecrsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAaX.
VIcTUHHBIC U KOJUTOUIHBIE PACTBOPHI.
MaccoBas 107151 BEIIeCTBa B PacTBOPE




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHMYEeCKUX coeAnHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PA3INYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHMYECKOM U OpraHN4ecKoi XUMHUU.
3aKOH COXPAaHEHHSI MAaCChI BEILIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILICHUS SHEPTHUH ITPH
XUMHYECKHUX PeaKIusIxX

Cxkopoctb peakuuu. OOpaTUMbIE peaKIIHH.
XUMHUYECKOE PABHOBECHE

10

[TpakTuueckas pabota Ne 1. «Bnusiaue
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

11

DnexrpoiauTrdeckas qucconuanus. [ToasTue
0 BojiopoiHOM Tokasarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. I'napomms
OpTaHUYCCKUX U HCOPraHNYCCKHUX BCUICCTB

12

OKHCINUTENbHO-BOCCTAHOBUTENbHBIE
peakiuu. [Tonsitue 00 anekrponmse
pacIuIaBoB ¥ pacTBOPOB COJIEH

13

KonTponbhas pabota o pazaeny
«Teopernyeckre OCHOBBI XUMHH

14

Mertamibl, ux nosnoxxenue B [lepuognyeckoit
CHCTEME XUMHUYECKUX deMeHToB /1. .
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS
atomoB. O01ue pusnveckre cBocTBa
METAJIJIOB




15

CnnaBbl METAIUIOB. DJIEKTPOXUMUYECKUH Psifg
HaNpsHKEHUH METalIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJUIOB (HaTpUid, Kajaui, KaJIbLIMI, MarHui,
ATIOMHUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHNN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeJIe3a M UX
COEIMHEHNN

19

[TpakTuueckas padora Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Meramib"

20

Hewmer aJlJIbl, UX ITOJIOKCHHEC B
Ilepronnueckoit cUCTEME XUMUYECKHUX
asneMenToB . 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

Ou3nyecKkue CBOWCTBAa HEMETAILIOB.
AJ0TpONHS HEMETAJUIOB (Ha IpUMEpE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMHUUYECKUE CBOMCTBA raJIOT€HOB, CEPHI U UX
COEUHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, (pocodpa 1 ux
COCIMHEHUN

24

XUMHUYECKUE CBOMCTBA YIJIEPOJa, KDEMHHUS U
UX COCOUHEHUU

25

IIpuMeHeHre BaKHENIITUX HEMETAIIOB U UX
COEIMHEHNN

26

O0001eHne 1 cucTeMaTh3alys 3HaHuil 110




TeMme «HeMmeTamnbl». BeruucieHus mo
YpaBHEHUSAM XUMHYCCKUX PEAKIIUN U
TEPMOXUMHYECKUE PACUETHI

[TpakTuueckas padbora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33124 110 TEME 1
"Hemetasl"»

08 KonrposnbHas paboTa o remam «MeTasuib» 1
u «Hemeramib»

29 Heopranudeckue u OpraHn4ecKre KHCIOTHI. 1
Heopranuueckue 1 opraHu4eckrue OCHOBaHHS
AmpoTepHbIe HEOPraHUYECKUe U

30 OpraHu4eckue coeJMHeHus. I eneTnueckast 1
CBSI3b HEOPTaHMYECKUX U OPTaHMYECKUX
BEILIECTB
Posib xumuu B o0ecrieyeHnn 3K0JI0THYECKOii,

31 HYHEPTreTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3sBUTHU MEIULIUHBI
[IpencraBieHus 06 0OLMX HAYYHBIX

32 MPUHIINUIIAX TPOMBIIIIEHHOTO MTOJIy4YEHUs 1
BaXKHEHIIINX BEIIECTB

33 YenoBek B MHpE BEUIECTB U MaTEPHAIIOB 1

34 X¥MHUS ¥ 310pOBbE YENIOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYHEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
» Xumus, 11 knacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPChbI CETHU

UHTEPHET
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