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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XUMHUHM Ha YpOBHE CpeAHEro oOmero o6pa3zoBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHOM MPOrPaMMBI CPEIHEro o0Iero o0pa3oBaHUS
(®OIT  COO), npencrasieHHbix B DenepanbHOM  TOCYAApCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenoaBaHus
y4eOHOro mnpeameTa «XUMHs» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoit
denepany, peaqu3yIOIMIUX OCHOBHBIE OOpa3oBaTelbHBIE MPOTpaMMbl, U
OCHOBHBIX TnONOKeHHW «Crtparernn pa3BuUTHsA BocnuTaHus B Poccuiickon
Oenepanuu Ha nepuoy 10 2025 rona» (Pacnopstkenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oOwiel crpareruy 00y4eHus, BOCIUTAaHUS U Pa3BUTHSA 00ydarOUIUXCsl CPEICTBAMU
yueOHoro npeamMera «Xumus» 1 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHnentyanbHbie TosiokeHuss ®PI'OC COO o B3anM00OyCIOBICHHOCTH IICNIEH,
COJEpKaHusl, pe3ylbTaToB OOydYeHHs U TpeOOBaHMII K YPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SBISIETCS HEOThEMIIEMOM YacThi0 HX
oOpazoBaHHOCTH. OHO CHYKUT 3aBEepLIAIOUIMM JTAallOM pealu3allud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YpOBHE KIIOUEBBIX LIEHHOCTEH, MNPHUCYIINX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHUA 3aKOHOB MPUPOAbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
Yel0OBeKa, a TakKe HSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIICHHUS K CBOEMY
3I0POBBIO M TNPUPOAHON cpenme. Peammsyercs xummudeckoe 00pa3oBaHHE
oOyyJarommxcsi Ha YPOBHE CPEAHEro o0Iiero oOpa3oBaHus CpeACTBAMU y4eOHOTO
npeaMera «XHUMHs», COJAEpPXKAHUE U TIOCTPOEHUE KOTOPOTO OMNpeaeieHbl B
nporpaMme Mo XMMHUHM C YYETOM CHEeHU(PUKH HAYKHM XUMHH, €€ 3HAUeHHUS B
NO3HAHUM TPUPOABI U B MATEPHUAIBLHOW KU3HU OOIIECTBA, a TAaKXKe C y4ETOM
o0mMx 1ened W MPUHIMIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBbI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOyro poJib B
COBPEMEHHOW IUBMIIM3AIMH, B CO3/aHUM HOBOM 0a3bl MaTepUAIbHON KYJIBbTYPHI.
Ona BHOCUT CBOM BKJaJ B (P)OPMHUPOBAHHE PALIMOHAIBHOTO HAYYHOT'O MBILIUICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJACTaBICHUS 00 OKPY’KAIOLIEM MHpE KaK O €AMHCTBE
IPUPOABLl M YEJIOBEKa, KOTOpoe (GOpMHUpPYETCs B XMMUU HA OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPYKAKOLIEr0O MHUpPA, OCO3HAHUS B3aWMOCBSA3U MEKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTMU PUMEHEHUSI.



TecHO B3aMMOJAEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyJa W KU3HU KaXJIO0ro wieHa ooOmiectBa. CoBpeMEHHas XHMMHsI Kak Hayka
CO3UJIaTENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTHM HalpaBjieHAa Ha pEIICHHE
IJI00ANBPHBIX TPOOJIEM YCTOMYMBOIO pAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM C OOIIMMHM LENSIMU W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpa3oBanus coaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM JJiS BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHUA B JKU3Hb COLIMYMA, MPOJOJIKEHUS
00pa30BaHus B Pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocrapnsomuM  npeaMeTa  «XUMHUS»  SBISIIOTCST  0a30BbIE  KypChl  —
«Oprannueckass xumuss» U «OOlas ¥ HEOPTaHUYECKash XHMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJIAIOTCS. OCHOBBI 0a30BOM HAyKHU: CHCTEMa
3HAHHWM MO HEOPraHWYECKOW XUMUU (C BKIIIOUEHHEM 3HAHUU W3 OOIIeH XUMHH) U
OpraHn4YecKor xumuu. POpMHUpPOBaHUE NAHHOM CHUCTEMBI 3HAHUW NPU U3YYCHUU
npeaMera 0O€CleYMBAaeT BO3MOXHOCTh PACCMOTPEHUSI BCEro MHOrooOpas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa copaepkanus KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuveckas XuMmus» cpopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TOAXOJa K H3YYCHHIO Y4YeOHOTO MaTepuasia W 0OyCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XWUMHUM BEIIECTBA
paccMaTpUBaOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHHUW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M DIJIEKTPOHHBIX
NpeACTaBICHU O cTpoeHun BemiecTB. (CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIE€BOAOPOJIOB JI0 CIOXKHBIX OMOJIOTHYECKH
AKTUBHBIX COCIMHEHUW. B Kypce OpraHM4eckol XWMHUHM TOJIYYalT pPa3BUTHE
chOpMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs MEPBOHAYAIHHBIC
MPECTABICHUS] O XUMUYECKOU CBSI3M, KJIACCU(PUKAIMOHHBIX MpPU3HAKaX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON peaKkIuu.

[lox HOBBIM yriioM 3peHUs B mpeaMmere «XuMmus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUUECKH MaTepualn U (HaKTOJIOTUYECKHUE CBEICHUS O BEIIECTBAX W
XUMHUYeCcKol peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» OOYyYarOIIMMCSl TMPEAOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJOTUYECKUX TMO3UIHA,



riy0ke TOHATh HMCTOPUYECKOE HW3MEHEeHHe (QYHKIUI STOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH,
CBOMCTBax M NPUMEHEHHH, a TAaKK€ O XMMHYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOoTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 kiaccoB
AJIIEMEHTaMH COJEP’KaHUsI, HMEIOIMIMMHU KYJIbTYPOJOTUYECKUM W TPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTUMHU HayKaMH, PACKpBIBAIOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU
JIESITEIBHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMIO YBAXKCHHSI K MPOLIECCY
TBOpUYECTBA B O0JACTH TEOPUMU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XHWMHEW, KPUTUYECKH OCMBICIMBATh MH(OpMAIUIO U
OPUMEHATh €€ JJId TONOJIHEHHUS 3HAHUM, pEIIEHUs HWHTEUIEKTyalIbHbIX H
HKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENbCKUX 3a/1au. B 1enom conep:kanue yueOHOro
npeaMera «XHUMHUS» ~ JAHHOTO  YPOBHA  HM3Y4YEHUSI OPUEHTHPOBAHO  Ha
(dopMupoBaHUE y OO0YyYarOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI JUJISi TTOHUMAaHUS
dunocockux MAEH, TaKUX KaK: MAaTepUAIbHOE €IMHCTBO HEOPraHUYECKOTO U
OpraHUYEeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOWMCTB BEHIECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh IIPUPOJHBIX SBJICHHM IIyTEM OKCIIEPUMEHTA U
pellieHusT TMPOTUBOPEUMH MEXAYy HOBBIMM (akTaMd U  TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUN SKOJIOTMYECKUX MpoOsieM, a
TaK)Ke Mpo0JeM cOepexeHUs: IHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MaTEPUAJIOB.

B nmnmane pemieHus 3agad  BOCHUTAHUS, Pa3BUTUA M COLMAIU3ALIMHA
oOyyarolmuxcs MNPUHATBIE NPOTpaMMON IO XUMHHM TMOJXOAbl K OINpPEAeSICHUIO
COJEepKaHUsl M TOCTPOCHUS TpeaMeTa IpeaycMaTpuBaiOT  (OpMUPOBaHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUN, UMEKOIIHUX 0a30BO€ 3HAYEHUE JId
pa3NUYHBIX BHJIOB JESATEIBHOCTU: pELIEHUs MpoOJieM, MOWCKa, aHaiu3a Hu
00paboTku nHpOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKON
U HCCIIEN0BATENbCKON EATEIbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B NO3HAHUU
XUMUH.

B npakTuke npenojgaBaHus XMUMHM Kak Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPeTHET0 00I1ero 00pa3oBaHus, IPU ONPEACICHUN
COJIEP>KATEIIbHOM XAPAaKTEPUCTUKHU LeJIed W3Y4YeHUs NpeIMeTa HalpaBJICHUEM
NEPBOCTENEHHON 3HAYUMOCTU TPATUIMOHHO NpHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUUYECKON
NESATEIbHOCTH 4Y€JIOBEeKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUpPOBOW KyJbTypbl. C
METOJAMYECKOW TOYKH 3PEHUS] TaKOM MOJIXOJ K OINPEACNICHUIO Ielied W3ydeHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBAaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUs TJIaBHBIMHU LEJISIMU H3YyYEHHs NpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBRSFOTCS:

e (opmMupoBaHME CHCTEMBl XWMHUYECKMX 3HAHUW Kak BaKHEUIEH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeXaT KIIOYEBBIC MOHATHUS, (PYyH/IaMEHTAJbHbIE 3aKOHBI U TEOPUU XUMHH,
OCBOECHHUE f3bIKa HAYKH, YCBOCHUE W IOHHMMAHHUE CYIIHOCTH IOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/aX MO3HAHUS
BEIIECTB M XUMHUYECKHUX peaKIuil, HEOOXOAMMBIX [JIsi TMPUOOpETEeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHYECKUX SIBICHUH,
MMEIOIINX MECTO B PUPOJIE, B TPAKTUUYECKON U TOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHHI U CIIOCOOOB JIEATEIBLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHMEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIIOJEHUEM  IMPaBUI
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsay ¢ atuM, conepxaTenbHas XapaKTEepUCTHKA LEJIEW U 3a7a4 U3y4YeHUs
IpeaIMeTa B MPOrpaMMe M0 XUMHHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CHCTEME CpelHero obmuiero odpazoBanus. CeronHs B
OpernojaBaHUM XUMUM B OOJbIIEH CcTENeHH OTHA€Tcsl  MPEeANOoYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJAepKaHHus OOydeHHus, OPHEHTUPOBAHHOM Ha
MOJTOTOBKY BBIMYCKHUKA 00II€00pa30BaTEIbHOM OpPraHU3alMy, BIAACIOLIErO HE
Ha0OpOM 3HaHWUM, a (PYHKIMOHAJIBHOW T'PaAaMOTHOCTBIO, TO €CTh CIOCOOaAMU U
YMEHUSMH aKTUBHOTO TMOJIYYEHHS] 3HAHUU U NPUMEHEHUS UX B pealbHOU KU3HU
JUISl peIIEHUS TPAaKTUYECKHX 3a/1a4.

B cBA3M C 3TUM Ipu M3Y4EHUU IpeaMeTa «XHMHS» JIOMUHHPYIOLIEe
3HaYEHUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, KaK:

ajanTamnus 00y4arolMXcsl K YCJIOBHSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MHPA,
(GbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO TPAMOTHBIX
pELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
PUMEHEHUEM;

dbopmupoBaHre y OOYy4YalOIIMXCA  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHWE [UIS Pa3JIMYHBIX BHUJOB
JeSATEeTLHOCTH: PEIIeHHs MpobJieM, MoucKa, aHauu3a u 00paboTku uHbOpMaINH,
HEOOXOAUMBIX [UIsi MPUOOpPETEeHUs: OIbITa JeATEIbHOCTH, KOTOpas 3aHHUMAET
BAXHOE MECTO B TMO3HAHMM XHUMHHM, a TaKXke g OLUEHKH C MO3ULUN
HKOJIOTHYECKON O€30MacCHOCTH XapakTepa BIMSHUSA BEIIECTB UM XMMHYECKUX
IIPOLIECCOB HAa OPTraHU3M UYEJIOBEKA U IPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX WHTEPECOB, MHTEIUIEKTYATbHBIX M TBOPUYECKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIOCOOHOCTH CaMOCTOSATEILHO IPHOOPETaTh HOBBIC
3HAHMS 110 XUMHH B COOTBETCTBUHU C YKU3HCHHBIMHU IMOTPEOHOCTSMH, HCIIOIh30BaTh
COBpPEMCHHBIC MH(POPMAIIMOHHBIC TEXHOJOTHUH JIJIs ITOMCKA W aHajau3a Y4eOHOU |
HAyYHO-TIOMYJISIPHOM WH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YJAIONTUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIIICHUS, HA0IOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWHW W TPOBEJICHUU XHMHYECKOTO
DKCIICPUMECHTA;

BOCIIUTAaHWE Yy OOydJarommxcs YOSKIEHHOCTH B T'YMaHHCTHYCCKOU
HAIPaBIICHHOCTH XUMHUH, € BaKHOH POJM B pEHICHWH TI00aIbHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOIONIOIE30BAHUS, TIOTIOTHEHUS YHEPTETHUECKUX PECYPCOB H
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpexHOTO
OTHOIICHUSI K TPHUPOJEC W CBOEMY 3J0POBBIO, a TaKKe MPHOOPETEHHUS OIbITa
WCITOJIP30BaHUS TOJYYCHHBIX 3HAHMHM IS IPHHATHS TPAMOTHBIX PCIICHHWH B
CUTYaIIHMsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yuyeObHOM miaHe cpeaHero oOWEero oOpa3oBaHUS NPEAMET «XHUMH»
0a30BOTO YPOBHS BXOJHUT B COCTaB MPEAMETHOU 00yacTh «EcTecTBeHHO-HAYYHBIC
IPEIMETHD.

OO11ee Ynco 9acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiero oopaszoBaHus, cocrabisieT 68 dacoB: B 10 kiracce — 34 ygaca (1
yac B HeJelto), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COAEPXKXAHUE OBYYEHUSA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XUMUH

[IpeameT opraHn4YeCcKOM XMMHUM: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
IIOJIYy4CHUM HOBBIX BEIIECTB M MaTEpHANOB. Teopus CTPOEHHsS OPraHUYECKHX
coequHennit A. M. bytnepoBa, e€ ocHOBHBIE o0kKeHHsI. CTPYKTypHBbIE (OPMYJIBI
OpraHMYeCcKUX BemecTB. [ omoJiorus, u30Mepus. XUMUYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupukaluyd OpraHuyeckux BemecTB. HomeHknarypa
OpPraHUYECKUX COEAMHEHUH (cucTeMaTtuyeckas) M TPUBUAIbHBIC Ha3BaHUS
BKHEUIIUX MPEICTABUTEIEH KIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W WX MpPEBpalICHUI:
O3HAKOMJIEHHME C 00pa3suaMy OPraHMYeCKHX BEIIECTB M MaTepuajlaMud Ha HX
OCHOBE, MOJEIMPOBAaHUE MOJEKYJ] OpPraHMYECKHX BELIECTB, HAOIIOACHHE U
ONMCAHUE JEMOHCTPALOHHBIX OIBITOB I10 PEBPALIEHUIO OPraHUYECKUX BEIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMM psAx. MeraH u 3TaH —
OpocTeiiliie NpPeJCTaBUTENN alKaHOB: (U3NYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHUs M TOPEHMs), HAXOXKIEHUE B TNPUPOJE, MOJIyuyeHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUIN Psii. DTUJIEH U MPOMUIECH —
OpocTeilline NPEeJCTaBUTENN AaJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUSA, THApaTallUd, OKHUCICHUA U
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u MetunOyragueHn-1,3: cTpoeHHe, BaKHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noaumepusauuu). [lonydeHue CHHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psijl. AlleTHIICH
— TpPOCTEHIINHA TMpEeACTaBUTENb AJIKHMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHEe WU
XUMHUYECKHE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKME M XUMHUYECKHE CBOMCTBA
(peakuuy rajgoreHMpOBaHMsI U HUTPOBAHUSA), IOJyUYEHUE U NpPUMEHEHHE. T01yoin:
cocmae, cmpoeHue,  Quauyeckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUs), NOAYYeHue U npumereHnue. TOKCHYHOCTb



apeHoB. ['eHeTMYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MPUHAJIEKAIUMH K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YIia€BOAOPOAOB. [IpHpomHbIi ra3 W IONyTHBIE
HedTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTu:
NEPETOHKAa, KPEKUHI (TEPMUYECKHUH, KaTaJuTHYeCKuil), mnuposus. I[IpoaykTs
nepepaboTku He(pTH, UX NIPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBII
yroJib U IPOAYKTHI €0 NMepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPALLCHHIA:
O3HAaKOMJIEHHME C oO0Opa3laMH IUIaCTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKLIUHU
«Hedptb» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJOB U
rajJlOr€HONPOU3BOIHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOITYYEHHE STUIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHeie 3a1aumn.

Bbluncnenuss 1Mo ypaBHEHHMIO XHMHMYECKOW peakuuud (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM NPOAYKTA PEAKLMHU [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciopoacoaepxanue opranndeckue coe{MHeHNs

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOCHUE,
¢usznyeckue M XHMMUYECKHME CBOMCTBA (pEaKIUM C aKTHBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBL. ODTWIEHTIUKOIb W  TIIMLEPUH: CTPOEHUE,
¢usznyeckue W XMMHYECKHE CBOMCTBa (B3aUMOJEWCTBHE CO IIEIOYHBIMU
MeTaJUlaMM, KaueCTBEHHasl Peaklus Ha MHOIOAaTOMHBIE CIHPTHI). JleiicTBHE Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

@DeHoJ: CTPOCHHE MOJIEKYJIbl, (U3MYECKHME M XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [lpumenenne penona.

Anbaerugipl U kemouwvl. DOpMaNBIETHUN, aLETATIBICTUl. CTPOCHHUE,
dusznyeckue U XMMHUYECKHE CBOMCTBa (peaklUMHU OKHUCIEHHUS M BOCCTAaHOBIICHUS,
KAauECTBEHHbIE PEAKLIMN ), TIOJYyYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeJeibHble KapOOHOBBIE KHUCIOTH. MypaBbuHaAs U
YKCYCHasi KUCJIOTBI: CTpOEHHUE, (PU3NUYECKHEe M XMMUYECKHE CBOMCTBa (CBOICTBA,
oO1ue AJig Kjiacca KUCIOT, peaklus 3TepuduKanum), nojJydyeHue U MpUMEHEHHUE.
CreapuHoBasi M OJICMHOBAsI KHUCIOTHI KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILIEE ACHCTBUE.

Crnoxuple 3pUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KucioT. [‘maponus
cl10kHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xxupos. buonornueckas
POJIb JKUPOB.




YrneBompl:  cocTaB, KiaccuduKamus ~— yriaeBogoB  (MOHO-, Ou- H
nosicaxapubl). ['oko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKHEe U XHUMHYECKHE CBOMCTBAa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), okucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHHE, OpOKEHHE TJIFOKO3bl), HAXOXKJECHHUE B NPHUPOAE, NMPUMEHEHHE,
ounonornyeckas poiib. PotocruHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHble nonumepsl. CTpoeHue Kpaxmaia U
Heuono3bl.  Pu3nueckue M XHMHYECKHME CBOMCTBA Kpaxmania (TUApOJIU3,
KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCNEePUMEHTAIbHBIE METOJbl HW3YYCHHUS BEIIECTB U HUX MPEBpPAILCHUN:
IPOBEJCHUE, HAOJIOJEHUE U OINHCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KaYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaernioB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCHJA
cepedpa(l) u runpoxcumom wmeau(ll), B3aumopeiicTBUE Kpaxmana C HOIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnslie 3amaun.

Bbluncienuss 1mo ypaBHEHHMIO XHUMHMUYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTA PEAKIHUH MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkalue OpraHnuecKue COeIMHEHNUS.

AMMHOKHCIIOTHI Kak am(pOTepHble Opranudeckue coequHenus. Ousnyeckue
U XUMHUYECKHE CBOWCTBA aMUHOKUCIOT (Ha mpumepe rmuiuHa). buonornueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumab.

benku Kak NpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. [lepBuuHasi,
BTOpPMYHAs W TPETHUYHAs CTPYKTypa OenKkoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB M WX MPEBpaIlCHUIl:
HaOJIOICHUE U OTMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATYpaIlrs OCIKOB MPHU
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokomoieKyJIsIpHbIe cOeTHHEeHUS

OCHOBHBIE MOHATHUSI XMMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEIHSS MOJIEKYJISIPHAs
macca. OCHOBHBIE METOAbBl CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN —
MOJIMMEPHU3ALs U MOJTUKOHEH AL

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIEeCTB W HX MpPEBpalICHUM:
O3HAKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpenmMeTHsIe CBA3H.



Peannsanus MexXnpeaMeTHbIX CBSI3€U PU U3YYEHUN OPIaHUYECKOW XHUMUH B
10 kiacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHSATHI, TaK W MOHATUH, SBIIOIMIMXCA CUCTEMHBIMH JJIsi OTACIIbHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKIIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHTHSL: SIBJICHUE, HAYYHBIA (aKT, TUIIOTE3A,
3aKOH, TEOpHsl, aHAJU3, CUHTE3, KiIacCU(PUKAIMs, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duznka: wMaTepus, OHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJa,
HHEPreTUUECKUNA YPOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOE COCTOSIHHUE
BELIECTBA, (PU3NUECKHUE BETUUYHUHBI U €TUHUIIBI UX U3MEPEHUSI.

buonorusi: kiertka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboToCcHHTE3, OMOJIOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOIBI, >KUPBI,
(bepMeHTHI).

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

TexHonorus: mNHILEBblE NPOAYKTBHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUECKHE MperapaThl, MaTepHabl U3
MCKYCCTBEHHBIX M1 CHHTETHUECKHX BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Snpo aroMa, U30TONBI. OJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHnsl 3JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DNEKTPOHHASI KOHPUTYpaLMs aTOMOB.

ITepuonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX DJIEMEHTOB
. Y. MenaeneeBa. CBsizb nepuoauyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xumudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHON TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX DJIEMEHTOB U
oOpa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYINaM M TEpUOJaM.
3Ha4YeHUe NMEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. BUJIbl XHUMHUYECKOW CBSI3U
(KOBaJIeHTHasl HEMOJIIpHAs W MOJISIpHAs, MOHHAs, MeTajuMdeckas). MexaHu3Mbl
o0pa30BaHUsI KOBAJEHTHOM XHMMHYECKOW CBsI3U (OOMEHHBII M JOHOPHO-
aKuentopHsiil). Bomopoanas cBsa3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okuciieHrsa. OHbI: KATUOHBI U AaHUOHBI.



BemectBa  MOJIEKYJSIPHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIECTBA. [HIbl KPUCTAIUIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKHU.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBL.
MaccoBast 1051 BEUIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCAMHEHNM. Homenknarypa
HEOPraHUYECKHX BEIIECTB. ['€HETMYEeCKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKANIUX K PAa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuus. Kriaccupukanuss XMMHUYECKHX — peakiuil B
HEOPTaHUYECKOM M OPraHWYECKON XWMHHM. 3aKOH COXPAHEHHsS MAacChl BELIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKopoCTh peakluu, e€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XUMHYECKOEe paBHOBecue. DaKTOpbl, BIUAIOIIME HA COCTOSHHE
xumuaeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutuyeckas aucconuanus. CuiabHbIe U cialdble aekTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl HM3YyYEHUsS BEHIECTB M WX MPEBPALICHUIM:
neMoHcTpanus Tabmun «llepuoanueckas cucreMa XuMuueckux 3yeMeHtoB JI. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHUCaHUEe AEMOHCTPAIMOHHBIX U JTJA0OPATOPHBIX OMBITOB (Pa3IOKEHUE MTEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3AaTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCAIBHOTO HWHIWKATOpA, pEAKIUH HMOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BrusHue pa3nuuHbix (akTOpoOB HA CKOPOCTh
XAMHUYECKOUN pEaKIum».

PacuérHble 3agaum.

PacuéTtei 1O ypaBHEHMSAM XUMHUYECKUX pPEAKUHM, B TOM YHCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUEThl C HCIIOJIB30BAHUEM IIOHATUSA «MAacCCOBAs
JIOJIS1 BELIECTBAY.

Heopranuueckass xumust

Hemerannel. Ilosnoxxenne HemerayuioB B Ilepuognueckoit  cucreme
xumuueckux sneMeHToB J[. M. MenpgeneeBa u 0COOEHHOCTU CTPOCHHUS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOIHUS HEMETAUIOB (Ha MpUMeEpe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAUIOB (TajoreHOB, CEPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCIMHEHUNM  (OKCHJIOB,
KHCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IpyuMeHeHne BaXKHENIINX HEMETAJJIOB U UX COCIMHEHUM.



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anemeHnToB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS SJECKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢u3ndeckue cBoiicTBa MeTauioB. CIUTaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI PSJI HAPSHKEHUN METAIIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIUX META/UIOB (HATPHUH, Kaluil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, ME/Ib) U UX COCTMHEHUH.

OOmue cnocoObl monyueHus: MeTaiioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEIIECTB M HX MPEBpallCHUM:
HM3yYeHHE KOJUICKIIMU «MeTaibl M CIUIaBbl», OOpa3IllOB HEMETAJIOB, pEIIeHUE
AKCIEPUMEHTAJIbHBIX 3a/a4, HaAOJIOJIEHWEe M OINUCAHHE JEMOHCTPAIIMOHHBIX H
7a00pATOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCUJIA aTIOMUHUSA C PAaCTBOpaMHU
KHUCJIOT U LIEJI0UeH, KAYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

PacuéTHbiec 3amaun.

Pacuétpl mMaccel BellecTBa WM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO M3 YYACTBYIOIIUX B pPEAKIHUHU BELIECTB,
pacuéTbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
W3 BEUIECTB UMEET IPUMECH.

XMMHUS ¥ )KHU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOM, YHEPreTHUEeCKON W IHIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBI. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPHUHIMIIAX  TPOMBIIICHHOTO
MOJIYYCHUS BaXKHEUIIIMX BEIIECTB.

YesoBEeK B MHUPE BEIIECTB W MAaTEPUANIOB: BaXHEHUIIHUE CTPOUTEIIBHbBIC
MaTepuasbl, KOHCTPYKIMOHHBIE MaTEpualibl, KpPAacKH, CTEKJIO, KEepaMHKa,
MaTepuabl JIJs SJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MHUHEPAJbHbBIC
yI00peHHUS.

XuMHus W 3J0pOBbE YEJIOBEKA: IMpaBWia MCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiIa OS30MIaCHOTO MCIIOIb30BaHUS MperapaToB OBITOBOM XMMHUU
B OBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3HU.

Peanuzanust  MeXnpeAMETHBIX  CBA3€d TMpU  HU3YyUYCHUM  oOmer
HEOpraHu4ecKkorM xuMuu B 11 Kilacce oCylIeCTBISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIMX eCTEeCTBCHHO-HAYYHBIX TOHSATHUH, TaK W TOHSTHHA, SBIISIOIIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHbIE TOHSTHUS: HAay4YHBIM (pakT, TMmore3a, 3aKoH,
TEeOpWs, aHalu3, CHUHTE3, KiacCUPUKAKI, TMEPUOAUIHOCTh, HAOIIOJCHHE,
JKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIETUYECKUI YPOBEHB, BEIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BELIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHuM3M, JKOCHUCTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TTOJIE3HBIC MCKOTAeMbIE, TOTLIIMBO,
PECYPCHIL.

TexHonorus: XuMU4YecKasi MPOMBIIUIIEHHOCTh, METAJUIYPTHsl, MPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, IHILECBAs
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILIIEHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUaoOB,
AJIIEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOy4YaloNIMMHUCSL TMPOTpaMM CpelHero oOmero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHBIM M  TpeaAMeTHbIM). HaydHo-meTonuueckoil OCHOBOM IS
pa3paboTKu TJIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBMM C CHCTEMHO-ACSATEIBHOCTHBIM IMOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUA MpeaMeTa «XUMHs» Ha YPOBHE CPETHETO
oO1ero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAaHHUE OOYYAIOUIMMHCS POCCUUCKOW Tpa)KJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICICHUIO;

HaJIM4Khe MOTUBALIMU K 00YUEHUIO;

1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKJICHUN JTUYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYyYaroluxcsi PyKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIMMHU IE€JIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJMyue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS MpeaMeTa «XUMHUS» JIOCTUTAIOTCS B
€UHCTBE YYEOHOM M BOCHHUTATEIBHOM JIESITEIBHOCTH B COOTBETCTBUH C
I'YMaHUCTUUYECKUMU, COIMOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMHU
U HaealaMd POCCUUCKOTO TPaKJAHCKOTO OOIECTBa, MPUHSITHIMU B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIUMHU  MpoIieccam
CaMOIIO3HAHUSI, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOy4Jaronuxcs.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS TpeAMETa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIbITa IMO3HABATEIBHOM M MPAKTUYECKON JesATEeTbHOCTU
OOyYaroIIMXcs MO peau3aiii MPUHATHIX B OOIIECTBE IIECHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpaskaIaHCKOro BOCIIMTAHUS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEM,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M NpaBUIaX MEKIUYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBbHOCTH IIPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJOB YUYEOHOU NEATEILHOCTH,

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSI:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUECKOIrO
MPUMEHEHUSI XMMUU, OCO3HAHUS TOTO, YTO JOCTHKEHUS HAyKHW €CTh pe3yJIbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KpPOIMOTIUBBIX  AKCIEPUMEHTAJIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMAaTh OCO3HAHHBIE PEIIECHUSI, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE IMOBEIECHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCHIEICTBUMA 3TUX
MOCTYIIKOB;

4) hhopMHUPOBAHUSI KYJIbTYPbI 310POBbSI:

NOHMMaHHS LEHHOCTEH 370poBOro U 0Oe30macHoro obpasza JKU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOMIO/IeHUsT TIpaBWi 0O€30MacHOro OOpalieHusi C BeHiecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYalUsIX, YTPOKAIOIIMUX 3/I0POBbIO U KU3HU JIIOCH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TpyA0BOT0 BOCTIMTAHWS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEAOBATEIbCKOM
JEATEeTLHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPUYECKOM W  JPYyrUX  BHIAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE B PEIICHUM MPAKTUYECKUX 3a4ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YUYEHHIO MPOQPECCHI Pa3IMdHOTO poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUMN 110 XUMHHU;

YBOXKEHUS K TPYAY, JIOAAM TPYyJa U pe3yJbTaramM TPyAOBOU IEATEIBHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBUAYAJIBHOH TPAaeKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun U pean3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 9K0JI0rH4eCKOro BOCIUTAHMS:

HKOJIOTHYECKHU 11€JIeCO00pa3HOro OTHOILIEHUS K TPHUPOJAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX MPOOJIEM, BIIMSHHS
HDKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUA JOCTHKEHUNW XUMHH IS
pELIEHUs BOIIPOCOB PALIMOHAIIBHOIO IPUPOAOIIOJIB30BAHMS;

AKTUBHOI'O HENpUATHUS JEUCTBUH, NPUHOCAUIMX BpEX OKpYKAIOLIEH
NPUPOAHON Cpele, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE 3KOJIOTMYECKUE
MTOCJIEACTBUA NPEANIPUHAMAEMBIX IEUCTBUN U MMPEAOTBPALATh UX;

HaJIMYusl PaA3BUTOrO 3KOJIOTMYECKOI0 MBILICHUS, YKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEeATEIbHOCTU DKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMHU B MO3HABATEIIbHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTHUBOCTOSATH HUACOJOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMHPOBAHHOCTH MUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHU U OOILIECTBEHHON MPAKTHKY;

NOHMMAaHUA cCleUM(UKH XUMUM KaK HayKd, OCO3HaHMs €€ poJid B
(GOpMHpPOBAaHUN PALMOHATIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3[aHUU LIEJIOCTHOTO
IpeACTaBlIeHUs] 00 OKpYKaloUIEM MHpE Kak O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
NO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEeIIeHUU MpodJieM COXpaHEHUs
IIPUPOIHOIO PaBHOBECHS,

yOSXKIEHHOCTH B  0CO0OW 3HAYUMOCTH XHMHH JUISI  COBPEMEHHOMU
UMBHJIM3AMK: B €€ T'yMAaHUCTUYECKOM HAIPABIEHHOCTH M BaXXHOM pOJIU B
CO3JaHMU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEIICHUU TJI00ATBHBIX MPoOeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, DHEPIETUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, OOECIIEYCHUH YCIOBUM
YCIIEIIHOTO TPyJa M OSKOJOTMYECKH KOM(OPTHOM JKU3HHM KaKJOro 4YjeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHHUS, UCIOJb3YEeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH HCIOJIb30BATh



NoJlydyaeMble 3HAHUA I aHAIu3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUN, YMEHHUS JieJaTh OOOCHOBAHHBIE 3aKIIOUEHUS HA
OCHOBE HAyuyHbIX (AKTOB M HUMEIOUMXCA JaHHBIX C LEJIbI0 IOJXYYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIB30BaTh XWMHUYECKHE 3HAHUS Ui
pelIeHus Ipo0JIeM B PeaNIbHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K MMO3HAHMIO U UCCIIEA0BATEIbCKOM NEATEIbHOCTH;

TOTOBHOCTU U  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HaHUM MO XUMHHU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax nmpodeccrHoHaIbHOM
JESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

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

3HaUYMMble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PCHHUS  OOyYarOIIMXCS
MEXIUCITUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIC MOHATHUS, OTPaXKarolre
[EJOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOJIOB TMO3HAHUSA,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHUS, SIBJICHHUE,
MIpoIIecC, CUCTeMa, HaYyIHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOTIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yYHUBEpCalIbHBIC YUcOHBIC NelcTBHs (TI03HABaTEIbHBIC, KOMMYHHKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIme dbopmupoBanue GyHKIMOHATBHON
T'PaMOTHOCTH M COIIMAIILHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTh 00y4aroIuXCsl UCIIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABAaTEIbHBIMH, KOMMYHUKATUBHBIMH U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JNeHCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE AeiiCTBUSA:

CaMOCTOSITENIbHO  (OpMyNnUpOBaTh W aKTyallu3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONpPENeNATh LEN JEATCIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

WCMOJIb30BaTh P OCBOCHUM 3HAHUW MPUEMBI JOTMYECKOTO MBIIUIEHUS —
BBIJICIISITh XapAaKTEPHbIC NMPU3HAKU MOHSATUM W YCTAHABIMBATH MX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (DAKTOB U
SIBJICHUM;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIAaCCH(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh IMPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY M3y4aeMbIMU
SBJICHUSIMU;

CTPOUTHb JIOTMYECKHUE pPACCYXACHHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

IIPUMEHATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMBIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEH, TPEOOPA3OBBIBATH MOIETIBHBIE MTPEICTABICHUS — XUMUUECKUN
3HaK (CHUMBOJI) OJJIEMEHTAa, XUMHUYecKas (opMmyna, ypaBHEHHE XHWMHYECKOU
peakuud — MpU PEUIEHUU YYEOHBIX MO3HABATEIbHBIX M IMPAKTHYECKUX 3a/ad,
IPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISIBICHHS XapaKTEPHBIX
IIPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIE0BATEILCKIE AeCTBHUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
pEaKLnii;

(dopMyIMpoBaTh LIETN U 337a4d UCCIIEIOBaHUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAuyeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAaHUS U TMPOBEIACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0OJaTh 3a XOJOM
npolecca, CaMOCTOSATENbHO MPOrHO3MPOBATh €ro pe3ysbTaT, (OopMyJIUpOBATH
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTU PE3YIbTATOB UCCIIEIOBAHNUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIAaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEAOBATEIbCKOM U MPOEKTHOMN
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
IIOMCKY METOJIOB pEUIEHUS MPAaKTUYECKHX 3a/4ad, HPUMEHEHUIO pa3InYHbIX
METO/I0B [TO3HAHMUS.

3) pa6ora ¢ undopmManueii:

OPUEHTUPOBAThCS B PA3IUYHBIX MCTOYHMKAaX HHPoOpMauuu (HAy4dHO-
NOMYJISIpHAsl JIUTepaTypa XUMHYECKOIO COAEpXaHHs, CIpPaBOYHbIE MOCOOMS,
pecypcsl HTepHeTa), aHanmu3upoBaTh MUH(OPMALMIO Pa3IMYHBIX BUAOB U (popm
Mpe/ICTaBIICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTh u
HEIIPOTUBOPEYUBOCTD;



dbopMynIupoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJBI IPU MOUCKE U
orbope wuHPOpPMAIlUU, HEOOXOAUMOM JUIS  BBIMOJHEHUS YYEOHBIX 3aja4
OIpeNENEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3bIK B KayecTBE CpeACTBA Hpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpPEAMETHbIE ((du3nueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpPbI, HOMEHKIATYPY;

UCIIOJIB30BaTh U MpPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HaTJITHOCTH.

OByageHue yHuBepCcaJbHBIMUA KOMMYHHMKATHBHBIMHM JAeiiCTBUAIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJA€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (GOPMYJIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3a1a4H;

BBICTYNIATh C NpPE3EHTAlUUEed pe3yJbTaTOB IO3HABATEIBHOW AESTENbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENIBHO UM COBMECTHO CO CBEPCTHUKAMH MPYU BBITTOJIHEHUH
XMMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3alui y4eOHOro mpoekTa u (GopMyiarpoBaTh BHIBOJbI
N0 pe3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WULIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OgByaieHue yHUBEPCAJIbHBIMY PeryJISTHBHBIMHU 1€HICTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOK IMO3HABATEIBHYIO
JEeATEIbHOCTh, Onpenessis €€ Leau M 3aJayd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TpEIaraéMblii aJroput™M JACHUCTBUN Mpu
BBINIOJIHEHUH YYEOHBIX U HCCIEAOBATEeNbCKUX 3a7a4, BbhIOMpaTh HauboJliee
3¢ dexTUBHBIN crnoco0 HMX pemeHus ¢ y4€TOM TMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHYECKUX PEAKIIMSIX;

OCYULIECTBJISATh CAMOKOHTPOJIb CBOEH JEATEIRHOCTH HAa OCHOBE CaMOaHaJIA3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATHI

10 KITIACC

[IpeameTHbie  pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHs
OTPaXKAIOT:

cOPMUPOBAHHOCTh ~ MPEACTABICHUI O XMMHYECKOM  COCTaBISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, pPOJM XUMHUHM B TO3HAHUU SIBJIICHUMN



npupoasl, B (QOPMUPOBAHWUU MBIIUICHUS W  KyJbTYPhl JMYHOCTH, €€
(GyHKIHOHATIBLHOM TPaMOTHOCTH, HEOOXOAMMOM JIJISl PEIlIeHUs MPAKTUUYECKUX 3a71a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U MPHUPOAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHYECKHX  3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHYECKUH JJIEMEHT, aTOM, JJIEKTPOHHAas
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTD, JIEKTPOOTPHUILIATEILHOCTh, XUMHUECKAs
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BEpHYTash M COKpall€HHAas), MOJib, MOJISIpHas
Macca, MOJIIPHBIM 00BEM, YIJIEPOAHBIM CKeNeT, (PYHKIMOHAIbHAS TPYIINA,
panukan, U30MeEpUsi, H30MEPbl, TOMOJIOTUYECKHUI PsAJl, TOMOJIOTH, YTIE€BOJOPOIBI,
KHCJIOPOJ M a30TCOJEpkKAIIME COCAUHEHUS, MOHOMEpP, MOJUMED, CTPYKTYpHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COECIMHEHNS); TEOPUH U 3aKOHBI (TEOPUSI CTPOCHHUS
oprannueckux BemiectB A. M. ByTiiepoBa, 3aKOH COXpaHEHUsI MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHM SA3BIK XUMHUHU; MHUPOBO33PECHUYECKUE 3HAHUI,
JeXalmye B OCHOBE IIOHUMAaHMS IIPUYMHHOCTU U CHUCTEMHOCTU XUMHUYECKUX
SBJICHUM, (PAKTOJIOIMYECKUE CBEJEHHUA O CBOMCTBAX, COCTaBE, MOJYYECHHH H
0e30MacHOM HCIIOJIb30BAHUH BAXKHEWIIUX OPraHWYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEPHbIC MPU3HAKHU TOHSATHUH,
YCTaHABJIMBAaTh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME IOHATHUS IPH
OIMCAHUU COCTaBa, CTPOCHHUs U MPEBPALLICHUN OPTraHUYECKUX COCIUHEHUN;

c(OpPMHPOBAHHOCTh YMEHHUH HCIOJIB30BATh XMUMHUYECKYI0 CHMBOJIMKY JUISI
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
dbopMyn OpraHMYECKMX BEIIECTB U YpaBHEHUW XUMUYECKUX PEaKIIUi,
M3TOTaBJIMBATh MOJEIN MOJIEKYJ OPraHWYECKHUX BEIIECTB I WJUIOCTPALMUA HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATH MPHUHAIJIEKHOCTh H3YUYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBY M CTPOCHHID K ONPEAEIEHHOMY
KJIacCy/Tpynmne CcoeluHEeHUN (yriaeBOJOpPOAbI, KHCIOPOA U a30TCOAECpIKaIliue
COEJIMHEHHUS, BBICOKOMOJIEKYJSIDHBIE COEAUHEHUS), JaBaTh MM HAa3BaHUS 110
cuctematudyeckoir Homenksatrype (IUPAC), a taxxe NpuUBOAUTH TpHUBHAIbHbBIC
HA3BaHUSl OTACJIbHBIX OpPraHMYECKUX BEUIECTB (ITUJIEH, NPOIMUJIEH, AlETUIIEH,
ATWICHTJIMKOMb, TIHIEpUH, (HEeHod, (GopManbAeTul, areTalbIerua, MypaBbHHAS
KHMCJIOTA, YKCYCHAsl KUCJIOTA, OJICMHOBAsA KUCJI0TA, CTEAPUHOBAsA KUCJIOTA, IVIFOKO34,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

cOPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHUABI XUMHUYECKON CBA3U B
OpraHUYECKUX COCAUHEHUSX (OAMHAPHbBIC U KPATHBIE);



C(OPMUPOBAHHOCTh YMEHHUSI TPHUMEHSATH TMOJOXKEHUSI TEOPHUH CTPOCHUs
opranndeckux BemiectB A. M. bytiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MaCChl BEIIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaThb  COCTaB, CTPOCHUE,
bu3nueckue M XHMMUYECKHE CBOMCTBA TUIHMYHBIX MPEACTaBUTENCH pa3IMyHBIX
KJIACCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, 3TUJIEH, MPOMWJICH, AalleTUJICH,
Oyramuen-1,3, merunOytamueH-1,3, OC€H30J, METaHOJ, 3TAHON, ATHJICHTIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA W YKCYCHAasl KHUCJOTHI, IJIIOKO3a,
Kpaxmas, [eJII0JI03a, aMUHOYKCYCHAsl KHCIIOTA), WIUTFOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHHUSMHU COOTBETCTBYIOIIMX XHUMHUYECKHX pEaKkiuil ¢
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYI;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIEBOJIOPOJAHOIO
Chlpbsd (HE(Th, NUPUPOAHBIA Ta3, Yroyb), CIOCOOBI HX MEpepabOTKH U
MPaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB IepepadoTKy;

C()OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYMCIEHUS MO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOAYKTa
peakiuu 1O H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OJHOTO U3 HMCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKIINN);

C()OPMUPOBAHHOCTh YMEHHMM BIAJAETh CUCTEMOW 3HAHUH OO0 OCHOBHBIX
METOJIaX HAayYHOTO MO3HaHUs, UCIOIb3yEeMbIX B XUMHUH MIPU W3YYEHUU BEUIECTB U
XUMHUYECKUX SIBJICHUH (HAO0JII0/IeHUE, U3MEpPEHHUE, SIKCIIEPUMEHT, MOACIUPOBAHNE),
UCIIONb30BaTh CHCTEMHBIE XWMHUYECKHE 3HAHHUS Ui TPUHSATUS PEUICHHA B
KOHKPETHBIX KMU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BENIECTBAMH M UX
IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHUN COONIOAATH MPAaBUJIA MOJIb30BAHUS XUMUUECKON
MOCy/IoOl U JTa0OpaTOpHBIM O0OpYJAOBaHUMEM, a TaKXe MpaBWiia OOpalIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIMSMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUI TIJIAHUPOBATh M BBINOJHATh XHUMHUYECKUN
HKCIIEPUMEHT (MPEeBpaIlCHUs OPraHNYEeCKUX BEIIECTB PU HArpeBaHUU, TOTYUECHHE
OTHJIEHA M W3yYeHUE ero CBOWCTB, KAa4YECTBEHHBIC PEAKIIMH OPTraHUYECKHX
BEILECTB, JCHATypalusi OEJIKOB MpU HArpeBaHMM, I[BETHHIE pEaKIMU OEJIKOB) B
COOTBETCTBMM C TPaBWJIaMU TEXHUKH O€30MacCHOCTH MpU OOpalleHuu C
BEUIECTBAMH U J1a0OpaTOPHBIM O0OPYAOBAHHUEM, TPEACTABISATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucCH YpaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyTUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

cOpPMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHbopManuu, IHTepHET u Apyrux);



chOpPMHPOBAHHOCTh ~ YMEHHH  COONIOMATh  MpaBWia  DKOJOTHYECKH
1[eJeCO00pa3HOro TMOBEICHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IIEJAX
COXpaHEHHUs] CBOETrO 3JI0POBBbSl W OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATh
OMACHOCTh BO3JICUCTBHS HA >KUBBIE OPraHU3MbI OIPEACIEHHBIX OPTaHUYECKHX
BEIECTB, MOHUMasi cMbIci Tokazatens [IJIK, moscHsITh Ha mpuMepax CrocoObl
YMEHBIIICHUSI W MPEJOTBpAICHUS HX BPEIHOTO BO3JCHUCTBUSI HAa OPraHU3M
YeJI0BEeKa;

JUIsi 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
NPUMEHATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENbIX M CHA0OBUASIIMX OOYy4YaloIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABJIICHUI: O XUMHUUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KApTHUHBI MHpA, POJM XHMUU B TIO3HAHWU SIBJICHUU
npuposbl, B (GOPMUPOBAHUU MBIIUICHUS W KYJIBTYpbl JUYHOCTH, €€
(GYHKIIMOHATIBLHON IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTHICCKHUX 3a71ad
M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3JI0POBBIO U IPHUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKUH 3JIEMEHT, aToM, M30Tom, s-, P-, d-
AIIEKTPOHHBIE OpPOWTANM aTOMOB, HOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHMCJICHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAs, METAJUTMYECKasi, BOAOPOAHAsS), KpUCTA/NINUECKas peméTka,
TUNBl ~ XUMHYECKMX  pEaKIUh, PpacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
AJICKTPOJUTUYECKAS] JIUCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XMMHUYECKOM peaklnuM, XHMHYECKOE PAaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuoauueckun 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILCHUS YHEPTUU
MpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XUMMWH,
MHUPOBO33PEHUYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHUMAHWS NMPUYMHHOCTA H
CUCTEMHOCTH XHMHYECKHUX SIBJICHHH, (haKTOJOTMYECKHE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIydYeHUU U 0€30MaCHOM HMCIOJIb30BAHUHM BAKHEHIITUX HEOPTraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



c(OPMUPOBAHHOCTh YMEHHMI BBISBJIATH XapaKTepHbIE MPU3HAKU TOHSATHM,
YCTaHaBJIMBATh UX B3aWMOCBS3b, UCIOJIB30BaTh COOTBETCTBYIOIME IOHATHUS IIPU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHMH HCIOJB30BaTh XWMUYECKYIO CHMBOJMKY IS
cocTaBleHUs (OpMyJ BEUIECTB M  YpPaBHEHUH XMMHUYECKUX  pEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIVIEKMCIbIM ra3, aMMHAK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAs COMA, IUPUT U IPYTHE);

c()OPMUPOBAHHOCTh YMEHUI ONPENEIATh BaJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCIMHEHHAX PA3JIMYHOIO COCTaBa, BUJA XWMHUYECKOU
CBsA3M (KOBaJIEHTHAsl, MOHHAs, METAJUIMYECKasi, BOJAOPOJIHASA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIMIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJEKYJspHas,
VMOHHAs!, METAJIJIMYECKAs1), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMYECKHUX
COCJIMHCHM;

c(OpMUPOBAHHOCTb YMEHUI yCTaHaBJIUBATh IPUHAIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OIpPEAEIEHHOMY KiacCy/TpyIe
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUI PACKPHIBATh CMBICI IEPUOIUYECKOTO 3aKoHa /.
N. MenneneeBa U AEMOHCTPUPOBATh €TI0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKHX JJIeMeHTOB |—4 mepuonoB Ilepmoanueckoii cHCTEMBI
xumuueckux smemenToB JI. M. MenngeneeBa, WCIONB3ys MOHATHS «S-, P-, d-
DIIEKTPOHHBIE opourtamm, «QHEPreTUYECKUE YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB U UX COCIUHEHHN
o repuoaaM u rpynmam llepuoandeckon cUCTEMbI XUMHAYECKUX deMeHToB JI. U.
Menpeneena;

c(OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu3oBaTh  (OMUCHIBaTh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUMX  BEIIECTB  PA3JMYHBIX  KJIACCOB,
MOATBEPAKAATh CYLIECTBOBAHWE TEHETHYECKOW CBA3M MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C IMIOMOLIBIO YPABHEHNUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

c(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIHUPOBATH XUMHUYECKHE PEaKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCJICHUS 3JIEMEHTOB, 00paTUMOCTH
pEeaklny, yYaCTHIO KaTaau3aTropa);

C()OPMUPOBAHHOCTh YMEHHUW COCTaBIATh YPAaBHEHMS PEAKLMM Pa3IUUHBIX
TUIIOB, TIOJIHBIE U COKPALEHHBIE YPABHEHMSI PEAKIMI HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHS, ITPY KOTOPBIX 3TH PEAKIIMHU UAYT 10 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKIUH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTaB pa3UYHBIX HEOPraHWYECKUX BELIECTB, pPAcMO3HABaTh
OTIBITHBIM MYTEM HMOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BEIIIECTB;

cOPMHPOBAHHOCTh YMEHHI  pacKpblBaThb CYIIHOCTb  OKHUCIWUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMA MOCPEJCTBOM COCTABJICHUS JEKTPOHHOrO OaliaHca
ITUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKON
peakiMu OT Pa3aUYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIIHEero Bo3aencTus (nmpunuui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh XHUMHUYECKHE MPOIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEIACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUINAX H
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MPOU3BOJICTBA;

C()OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUKUCICHHUS C HCIIOJIB30BAHUEM
MOHATHUSL «MaccoBasi JOJsl BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHUW ra3oB
IIpU XUMHYECKUX PEAKIUAX, MAaCChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 0OBbEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIUU
BELIECTB, TEIJIOBOrO 3((eKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BELIECTB, IPEBPALLEHUS U COXPAHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOIATh MPaBUJIA MOJIL30BaAHUS XUMUYECKOM
MoCy/Iol U JIabopaTOpHBIM O00OpYAOBaHMEM, a TaKXKe IMpaBwia OOpamieHus C
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSIMH IO BBIMOJHEHUIO JTaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHPOBAHHOCT, yMEHUHN TUIAHUPOBATH U BBIMIOJHATh XUMHYECKUUN
HKCIIEPUMEHT (pa3jioKEeHHUE MEePOKCHUIAa BOJOpPOAA B MPUCYTCTBUHU KaTalu3aTopa,
ONpEJENEeHHEe Cpeabl PacTBOPOB BEUIECTB C IOMOIIBI  YHUBEPCAIBHOIO
WHANKATOpa, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIn,
peakiuu MOHHOTO OOMEHA, KauyeCTBEHHBIC pPEaKIuu Ha cyib(ar-, KapOoOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 10
TeMaMm «Metaiel» U «HeMeramibl») B COOTBETCTBUM C MpaBUJIaMU TEXHUKH
0e30MacHOCTH MIPU OOPAILEHUU C BEUIECTBAMU U JIa0OPAaTOPHBIM 000PYIOBAHUEM,
OPEICTaBISTh PE3yJIbTaThl XUMHUYECKOIO HSKCIEpUMEHTa B (QopMe 3amnucu
YpaBHEHUN COOTBETCTBYIOIIMX peakuuil U (OpMyJIHpOBAaTh BHIBOJBI HA OCHOBE
ATHX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTuX);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TMpaBWia  DKOJOTHYECKH
1eecoo0pa3Horo MOBEICHUS B OBITY W TPYJAOBOM JEATEIRHOCTH B IEAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI W OKPY)KAIOIIEH MPUPOJHOW Cpebl, OCO3HABATH
ONACHOCTh BO3/ICUCTBHS Ha KUBBIE OPraHW3MBbl ONPEACIEHHBIX BEIIECTB, TIOHUMAs
cmbicit nokazarenss IIJIK, moscHATP Ha mnpuMepax cHocoObl YMEHBLIEHUS U
MPEIOTBPALIECHUS UX BPEHOTO BO3JICHUCTBUS HA OPTaHU3M YEIIOBEKA;

JJIs. O0y4YarOUIUMXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHHUS BEIIECTB U
XUMHYECKUX SIBIICHUN;

JUISL CJETNBbIX W CIA0OBHISIIMX OOYYarOIIMXCS: YMEHHE UCIO0Ib30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiinsa nis 3anucu XMMHUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoasneie | IIpakruyeckue
NMPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI pecypest
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
[Ipenmer oprannueckoii xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrueBoaopoabl
2.1 [IpenenbHbIE YriIeBOJOPOIbI — aJKaHbI 2
29 HenpenenbHble yrieBo10pOabl: aIKEHBI, 6 1
aJIKaINEHBI, aJTKUHBI
2.3 ApomaTH4ecKue yrieBo0pOIbI 2
24 IIprpoaHbIE HCTOYHUKH YTIIEBOIOPOAOB U 3 1
ux nepepadoTka
Wroro mo pasneny 13
Pazaen 3. Kuciiopoacoaep:xkanue opraHu4eckue coeinHeHust
3.1 Crupter. ®enon 3
39 Anpnerunpl. KapOOHOBBIE KUCTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 Yrnesoasl 3 1




Hroro no pazaeny

13

Pasznen 4, A30Tc011ep>lcanme OpPraHu4eCKHue COCAUHCHUSA

41 AMUHBI. AMUHOKHUCIIOTHL. benku 3
Wroro mo pazneny 3
Pa3nen 5. BoicokoMouieKyJIsIpHBIE COeTUHEHUS

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




11 KIIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB 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 Ctpoenue BemiecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranmdeckasi XuMus
2.1 Meranibl 6
2.2 Hemerammst 9 1 1
23 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' 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
KonuyecTBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaubie | - Ipaxrireckue §3y‘leHHﬂ :)Iﬁl()l;ioBaTeanme
padoTsbI padoThI pecypest
1 [Ipeamer opranM4ecKko XUMHH, €€ 1
BO3HHUKHOBEHUE, Pa3BUTHUE U 3HAUCHUE
Teopus cTpoeHHs OpraHM4YECKUX
2 coenunenuit A. M. Bytiieposa, e€ 1
OCHOBHBIE 10JIOKEHHUS
IIpencraBnenue o Knaccuukauu
3 opraHuyeckux pemiectB. HomeHnknarypa 1
(cucremaTnyeckasi) U TpUBHUaIbHbIE
Ha3BaHMsI OPraHNYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUHN PsijL
5 MeraH 1 3TaH — MpPOCTEUILINE 1
IIPEICTaBUTENN aJTKAaHOB
6 AJIKEeHBI: COCTaB U CTPOEHNE, CBOMCTBA 1
7 OTHIIEH U IPOIIUIIEH — MPOCTENIINE 1
MIPEICTaBUTENH aJTKEHOB
8 ITpakTuyeckas padota Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Anxamuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [omyyenue 1

CUHTETUYECKOTO KaydyKa U pe3HHbI




AJIKHMHEBIL: COCTaB M OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN PsijT. ATICTHIICH —
MPOCTEUILINN MTPECTABUTEND AIIKUHOB

1 Beraunciienus o ypaBHEHUIO XHMUYECKOM
peaxum

12 ApeHsbl: 6eH30:1 ¥ TOIY0J. TOKCHYHOCTD
apeHoB

13 I'eneTrueckas cBsi3b YII€BOJOPOIOB,
MPHUHAIIISKANINX K Pa3TMYHBIM KIaccam
[TpupoHBIEC HCTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th M IPOAYKTHI €€ TIepepaboTKu
[TpupoHBIE UCTOYHUKH YTIIEBOAOPOIOB:

15 MIPUPOIHBIN ra3 U MOMyTHBIE HEPTSIHBIC
ra3el, HEQTh U MMPOTYKTHI €€ mepepaboTKn

16 Kontposnbnas pabora 1o pasaeny
«YTaeBogopoash»

17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
METaHOJII ¥ 3TaHOJ. BoopoHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: STHIICHTITUKOIb H
TIUIEPUH

19 @DeHOo: CTPOSHUE MOJIEKYIBI, PU3NIECKUE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE

20 Anpaeruapl: GopMabaeTug U
areTanpaerua. AeToH

91 OHOOCHOBHBIE IpeIeTbHBIC KAPOOHOBEIC
KHUCIIOTHI: MypaBbUHAS M YKCYCHAS

22 [TpakTuyeckas pabora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHCIOTBI»

CTeapI/IHOBaH " OJICMHOBAs KUCJIOTHI, KaK

23 MPEACTABUTEIH BBICIIIMX KAPOOHOBBIX
KHCJIOT

24 MBpL1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnoxHbie 2(UpBI KaK MPOU3BOIHEIC

25 KapOOHOBBIX KUCJIOT. [ MAPOIIHN3 CII0KHBIX
3¢upoB

26 XKupsl: rupon3, MpUMEHEHHE,
OMOJIOTUYECKast POJIb KHUPOB
VYTaeBopl: COCTaB, Kilaccudukanus.

27 BaxxuHelnime npencTaBUuTEeNN: TIII0K03a,
bpykTo3a, caxaposa

08 Kpaxman u nenirono3a kak IpupoIHbIe
TTOJTUMEPBI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaepxaiire opraHu4ecKue
COCTMHCHUS

30 AMWHBI: METUJIAMUH U aHWJIMH
AMUHOKHUCITOTHI Kak aM(OTepHBIE

31 OpPraHWYECKUE COCTUHEHUS, HX
Oouonorudeckoe 3HaueHue. [lentumbt

32 benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COSTMHEHUS

33 OCHOBHBIC TIOHATHS XUMHUH
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH

34 OCHOBHBIE METO/IBI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN.

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KouTtpoJbHbIe
padoThI

IMpakTnyeckue
padoThI

Jlara
HU3yYeHUs

JIeKTPOHHbIE
uudposBbie
oOpa3zoBaTe/ibHbIE

pecypchbl

XHUMHUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypanus aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoauueckas
cucTeMa XuMHueckux aemenTos /1. U.
Memnzneneesa, X CBsI3b C COBPEMEHHOI
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOHCTB
XHMHYECKHX DJIEMEHTOB U UX COSIUHEHHH 10
rpynnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M1. Meneneena B
pa3BUTUU HAYKU

CTpOCHI/Ie BEIIIECTBA. X UMHYECKas CBA3b, eé
BUBI; MCEXaHU3MBbI 06p330BaHI/I$I
KOBaJICHTHOM CBS3U. BO,Z[OpOI[HaH CBA3b

BajeHTHOCTB. DIEKTPOOTPHUIIATEIIBHOCTb.
Crenenb okucieHus. Bermecrsa
MOJICKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOCHHS

[ToHsITHE O AUCTIEPCHBIX CUCTEMAaX.
VIcTUHHBIC U KOJUTOUIHBIC PACTBOPHI.
MaccoBast 10J1s1 BEIIeCTBa B PacTBOPE




Knaccudukanus 1 HoMeHKIIaTypa
HEOpPraHMYEeCKUX coeAnHeHui. ['eneTnyeckas
CBSI3b HEOPraHUYECKHUX BEIIECTB, PAa3INYHBIX
KJIaCCOB

Knaccudukanmst XaMUYeCKUX peakivii B
HEOPraHMYECKO U OpraHN4ecKoi XUMHUU.
3aKOH COXPAaHEHHsSI MAaCChI BEILIECTB; 3AKOH
COXpaHEHHUs U IPEBPAILICHUS SHEPTHUH ITPH
XUMHYECKHUX PeaKIusIxX

Cxkopoctb peakunu. OOpaTuMbIe peaKIuU.
XUMHUYECKOE PABHOBECHE

10

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

11

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

12

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE
peakuuu. [Tonsitue 00 anekrponmse
pacIuIaBoB U pacTBOPOB COJIEH

13

KoHnTtponbHas pabota 1o pasneny
«Teoperndeckre OCHOBBI XUMHH

14

Mertauibl, ux nosnoxxenue B [lepuognyeckoit
CHCTEME XUMHYCCKHUX deMeHToB J]. U.
MenzeneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. OO01IHe (hr3ndecKre CBOMCTBa
METAJIJIOB




15

CnnaBbl METAJUIOB. DJIEKTPOXUMUYECKUH Psit
HaNpsDKEHUH METaJlIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJIOB (HATPUM, KaJIui, KaJIbLIUA, MarHUH,
ATIOMHUHHK ) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHNN

18

XuMHYeCKHe CBOMCTBA ITMHKA, JKeJIe3a M UX
COEIMHEHNN

19

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

20

Hemetannbl, X NOJIOKEHUE B
Ileproauueckoi cucTeMe XUMHYECKUX
sneMeHToB [. 1. Menaeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnyeckue CBOMCTBA HEMETAJIOB.
AJI0TpONHS HEMETAUIOB (Ha IpUMEpPE
KHCIJIOpO/Jia, cepbl, hocdopa 1 yriaepoaa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
COEIMHEHNN

23

XuMHYecKue CBOMCTBA a30Ta, pocopa u ux
COCIMHEHUN

24

XUMHYECKUE CBOMCTBA YIJIEPOIa, KDEMHHUS U
UX COCOUHEHUU

25

[IpuMeHeHne BaxKHEHIITUX HEMETAIJIOB U UX
COEIMHEHNN

26

O0001eHne ¥ cucTeMaTh3alys 3HaH!i 110




TeMme «HeMmeTamael». Belaucienus mo
YpaBHEHUSAM XUMHYCCKUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTnueckas padbora Ne 3. «Pemenue

27 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME 1
"Hemeramisl"»
KonTtponpsHast paboTta nmo remam «MeTauibi»

28 u «Hemeramns»/Bcepoccuiickas 1
poBepoyHas paboTa

29 Heopranudeckue u opraHn4eckue KUCIOTHI. 1
Heopranuueckue 1 opraHu4ecKrue OCHOBaHMS
AmMpoTepHble HEOPraHUUECKUe U

30 OpraHuvecKre COeMHEHNs. | eHeThnuecKast 1
CBSI3b HEOPTaHMYECKUX U OPTaHUUECKUX
BEIIIECTB
Posib xumuu B o0ecrieyeHnn 3K0I0THYECKOii,

31 SHEpPreTUYecKoi U MUILEBOM 6e30MacHOCTH, 1
Pa3sBUTHU MEJULINHBI
[TpencraBienus 06 0OLIMX HAYUHBIX

32 HNPUHIUIAX TPOMBIIIJICHHOTO MOTY4YeHUs 1
BaKHEHIIINX BEIIECTB

33 YenoBek B MHpE BEUIECTB U MaTEPHAIIOB

34 X¥MHS ¥ 310pOBbE YENOBEKA

OBUIEE KOJIMYECTBO YACOB 10 34

[TPOT'PAMME







YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETU

HUHTEPHET






