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MHNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpelHEro o0iero o0pa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanuu B Poccuiickoir denepanum», TpeOOBaHUN K PE3yJIbTaTaM OCBOCHHS
denepanbHOil 00pa30BaTENbLHON TpPOrpaMMbl  CpeaHero oOmiero o0Opa3oBaHUs
(®OIT  COO), npencraBieHHbIXx B  DegepallbHOM  rOCYJIapCTBEHHOM
obpazoBarenpHoM ctaHgapre COO, c¢ yuerom KoHuenmuu mnpenoiaBaHus
y4eOHOTO TpeaMeTa «XUMHUs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoi
Qdenepanvy, peaqu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOTPaMMbl, U
OCHOBHBIX TIONOXeHHM «Crparernn pa3BuTHs BocnuTaHus B Poccuiickon
®enepanuu Ha nepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY TMOAXOJ0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIMPENEIICHUIO
oO1el crpareruy 00y4eHus, BOCOIUTAHUS U PA3BUTHSA 00YyYaroLIUXCsl CPEACTBAMU
yueOHoro npeamMera «Xumus» aig 10—11 kimaccoB Ha 6a30BOM YpOBHE COCTaBUIIM
koHuentyaibHple mojiokeHns PI'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJIeH,
COJIep)KaHusl, pe3yibTaToB OOydeHHs W TpeOOBaHUM K YPOBHIO IOJATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOe oOpa3oBaHue, MOJTy4aeMoe BBIITYCKHUKaMHU
o011eo0pa3oBaTeIbHON OpraHU3alluy, SBJSIETCS HEOThEMIIEMOM YacThi0 MX
oOpazoBaHHOCTH. OHO CHYKUT 3aBepUIAlONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIIOYEBBIX LEHHOCTEH, MPHUCYIINX
LEJOCTHOM CHCTEME XUMHUYECKOro OOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GPOPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpPbI
YelloBeKa, a TakKe DKOJOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO WM TMPUPOAHOW cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
00yyJaroImMXcsl Ha YPOBHE CPEAHEro o0IIero oOpa3oBaHus CpeICcTBaMU Y4eOHOTO
npeamMera «XHMHS», CONEPXKAHUE M TIOCTPOCHHE KOTOPOrO OIPEIEIEHbl B
OporpaMMe MO XUMHUU C YYE€TOM CHEeUU(PUKA HAyKd XUMHUHU, €€ 3HAYCHHUS B
MIO3HAaHWU TIPUPOJbI U B MaTEpPUAIbHOW KM3HM OOLIECTBA, a TaKKE C y4ETOM
o0mMX 1ened W MPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oo01ero oopasoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio poib B
COBPEMEHHOM IUBWIIM3AINK, B CO3/IaHUM HOBOM 0a3bl MaTepHabHON KyJIbTYpBHI.
Ona BHOCUT CBOM BKJIaJ B ()OPMUPOBAHHME PALMOHAIBHOTO HAYYHOT'O MBIILUICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXarolleM MHUpPE KaK O €IWHCTBE
OpUPOABl U YeJIoBEeKa, KOTOpoe (QopMUpYyeTCs B XUMHH HAa OCHOBE NMOHHUMAaHHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHHS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTAMH PUMEHEHHS.



TecHO B3aMMOJEWCTBYS C APYIMMHU €CTECTBEHHBIMU HAyKaMH, XUMUS CTaja
HEOTHEMJIEMOI 4aCThI0O MUPOBOU KYJIbTYPhl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
TpyAa WU KU3HU Kaxaoro ujeHa oOmectBa. CoBpeMEHHas XMMHsI Kak Hayka
CO3UJATENbHAs,, KAK HAayKa BBICOKMX TEXHOJIOTMM HaIpaBleHA Ha pELICHUE
r100anpHBIX MPOOJIEM YCTOWYMBOTO PpA3BUTHS YEJNOBEYECTBA — CHIPHhEBOM,
AHEPreTUYECKOM, MUIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cooTtBercTBHM C OOUMMH HENsIMA W TNPUHIUIIAMH CPEAHETO OOIIETo
oOpasoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN yPOBEHb
U3yUYEHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYyH0 UM i1  BbIPAOOTKM MHPOBO33PEHUYECKHUX
OpUEHTHPOB, YCIIEIIHOTO BKIIOYEHHS B JKHW3Hb COLIMYMa, MPOJOJIKEHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTSX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnslOIIMMUA  TIpeAMeTa «XUMHUS» SBISIOTCS  0a30BbIE KypChl —
«Oprannyeckas xumus» U «OOmas W HEOpPraHUYecKass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEpP KaHUsI KOTOPBIX SIBJISIIOTCS OCHOBBI 0a30BOM HAyKU: CUCTEMa
3HaHUU MO0 HEOPraHMYECKOM XUMHUHU (C BKIIOUEHHMEM 3HAHUW M3 OOILEH XUMHUHN) U
OpraHn4YecKor XumMuu. POpMHpPOBAHUE AAHHOM CHUCTEMBI 3HAHUM IPU U3YYEHUU
npeaMeTa 00€CleYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOI000pa3us
BEIIECTB Ha OCHOBE OOIINX MOHATUMN, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa coaepxanHus KypcoB — «Opranuyeckas xumus» U «OOmas u
HEOpraHuyeckass XuMmus» cHopMHpOBaHAa B MporpaMMe IO XUMHUM Ha OCHOBE
CUCTEMHOTO TMOAXOJa K U3YYEHUI0 Yy4eOHOro Marepuaia H OOyCIIOBIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENENICHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOM XHMHHM BELIECTBA
paccMaTpUBAKOTCSI HA YPOBHE KJIACCUYECKONM TEOPUU CTPOEHHUS OPraHUYECKUX
COCIMHEHMI, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M  DBJIEKTPOHHBIX
MPEACTABICHU O CTpoeHuH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEIIECTBAX JAOTCS B PAa3BUTHU — OT YIJIIEBOJOPOAOB 1O CIOXKHBIX OMOJIOTMUYECKU
AKTUBHBIX COEJUHEHHH. B Kypce OpraHMyeckol XUMHUH IIOJIyYarOT Pa3BUTHE
c(hopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs NEPBOHAYAILHBIC
IPEICTABICHNS O XUMUYECKOM CBSI3HU, KIACCU(PUKAIIMOHHBIX IPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON peaKkIuu.

[Ton HOBBIM yriOM 3peHUs B mpeamere «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCsl HW3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
TEOPETHUUECKH MaTepuadl U (AKTOJIOTMUECKHE CBEACHHUS O BEIIECTBAX U
XUMHUYECKOW peakiuu. Tak, B 4acTHOCTHU, B Kypce «OOIas u HeopraHuydeckas
XUMHSD» OOYyYarOIIMMCS TPEAOCTABISIETCS BO3MOYKHOCTh OCO3HaThb 3HAUYEHME
HEPUOANYECKOTO 3aKOHA € OOIIETEOPETUYECKUX M METOA0JIOIMYECKUX MO3ULUM,



INIyOKe TMOHATH HUCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
0060011aromen 10 00BACHSIONICH U MPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BOXXHEWINHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHUM, a TAKKE O XUMHUYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgeTcs B Kypcax 10 u 11 ximaccoB
AJIEeMEHTaMHU COJIEP)KaHUsI, HMEIOIMIMMH KYJIbTYpOJIOTHYECKUA U MPUKIIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHWIO B3aUMOCBSI3M XUMHUU C
JIPYTMMHM HayKaMH, PacKpbIBalOT €€ POJib B IO3HABATEILHOW M MPAKTUYECKOU
NESATETPHOCTH YeJIOBEKA, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXEHUS K IMPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIOKEHUN XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npobJyieMax, CBSI3aHHBIX C XMUMHUEH, KPUTHUYECKU OCMBICIUBATHL WH(OpMaLUIO U
MPUMEHAThL €¢ JUIsi TIONMOJIHCHHWS 3HAHUW, pENICHUS WHTEIUICKTYalbHBIX U
AKCIIEPUMEHTANIbHBIX MCCIEA0BATEIbCKUX 3a7a4. B 1eoM coaepkanue yaeOHOro
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y O0ydYarOMMXCd MHUPOBO33PEHYECKONM OCHOBBI JUISI TOHUMAHMS
dbunocopckux uaeH, TakKUX Kak: MaTEepUaIbHOE €IUHCTBO HEOPTaHUYECKOro M
OpraHuyYecKoro Mupa, OOYCJIOBJIECHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM W
CTPOCHHUEM, I[I03HABAEMOCTh NPHUPOIHBIX SBICHUWA IMYTEM OSKCIEpUMEHTa U
pEeIIeHUsT TMPOTHUBOPEYUH MEXKIy HOBBIMH (aKTaMU U  TEOPETUUCCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMUU B PEIICHUHU SKOJOTUYECKHUX MpoodsieM, a
TaKkke MpodseM cOepekeHUsT SHEPIETUUECKUX PECYPCOB, ChIPhSI, CO3TaHUS HOBBIX
TEXHOJIOTUN U MaTEPUAIIOB.

B nmmane pemieHuss 3a7a4  BOCIUTAHUS, PA3BUTHS M COLMAIU3AIMH
oOy4Jaronuxcsi MPHUHITHIC MPOTPAMMON IO XUMHHU TOJXOJbI K OIPEACIICHUIO
colepKaHUs ¥ TOCTPOCHUS TIpeAMETa MpeayCMaTpuBalOT (popMupoBaHHUe
YHUBEPCAIbHBIX y4€OHBIX JEHUCTBUM, UMEKIUX 0a30Bo€ 3HAYEHHE s
pPa3IMYHBIX BHUJOB JIESITEIIBHOCTU: peEUIeHUus MpoOjieM, TIOUCKa, aHaiu3a u
00paboTku uHOpMaLUK, HEOOXOAUMBIX JJISI TPUOOPETEHUSI OTIBITA TPAKTHUECKOM
U UCCJIEAOBATEIbCKOW JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XXKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTtuke mnpenogaBaHusl XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusI, TaK U HA YPOBHE CpeIHEro 00111ero 00pa3oBaHusl, IPU OMPEACIICHUN
COJICPKATEIIbHOW XapaKTepUCTUKU LeJIed H3yYEeHUs MpeAMETa HaIpaBICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TPHU3HASTCS (OPMUPOBAHUE OCHOB
XUMUYECKON HAayKH Kak OOJACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYCCKOU
JESATEILHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KylbTyphl. C
METOIMYECKOM TOYKHM 3PEHHUsS] TaKOW MOJAXO0J K ONpPENETCHUI0 LeJed N3ydeHHs
MpeaMeTa SABJISIETCS BIOJIHE ONPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHHUs TIJIaBHBIMHU LEJSIMM H3YYEHHs MpeaMmeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 =11 xi1.) sBRSOTCS:

e (QopMupoBaHME CHCTEMBl XUMWYECKHX 3HAHWUH KAk  BaKHEHUIIICH
COCTaBIIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIOYEBBIC MOHATHUS, (PyHIAMEHTAIbHBIC 3aKOHBI U TECOPUU XHMHH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHHWE U TMOHUMAaHUE CYIIHOCTH JOCTYITHBIX
00001IeHNIT MHPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIJICHHE C HCTOpUEH
UX PAa3BUTHS U CTAHOBJICHUS,

e (opMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUSA
BEIIECTB M XHUMHYECKUX PEAKUUM, HEOOXOJUMBIX Jii MPUOOPETCHUS
YMEHHUI OpPHUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKHUX SBJICHHI,
UMEIOIIUX MECTO B IPUPO/IE, B MPAKTUYECKON U MOBCEIHEBHOM KU3HMU;

e Ppa3BUTHE YMEHHI U CIIOCOOOB JIEATETLHOCTH, CBSI3AHHBIX C HAOIIO/ICHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MPaBUII
0e301acHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsigy ¢ atuMm, conepxaTenbHas XapaKTepUCTHUKA 1eJIed U 3a7a4 U3y4YeHus
npeaMeTa B IporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU IIPHOPUTETAMHU B CHUCTEME cpeaHero oduiero odpasoanus. Ceroans B
MpenojaBaHu  XUMUM B OOJbIIEH CTEMEHM OTAACTCS  MPEANOYTEHHUE
MPAaKTUYECKOM KOMIIOHEHTE COJEp)KaHHUsl OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOATOTOBKY BBITYCKHUKA OO0Ie00pa30oBaTEeIbHON OpraHU3alluK, BIAJCIONIETO HE
HabOpoM 3HaHUN, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO MOJIYYEHUSI 3HAHUN M MPUMEHEHUS UX B PEaIbHOMN JKU3HU
JUISL pEIICHUS TPAKTUYECKUX 3a/1au.

B cBs3u Cc 3TUM 0OpH U3YyYEHUH NpeaMeTa «XHUMHS» JOMUHHUPYIOLIEE
3HaYCHUE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

ajanTamnys 00y4Jaromuxcs K YCJIOBHUSIM JMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMHUpOBaHWE  HHTEIUICKTyaJIbHO  Pa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pELIEHN B KOHKPETHBIX XKU3HEHHBIX CUTYalMsX, CBA3aHHBIX C BEMIECTBAMHU U HUX
MIPUMEHEHUEM,;

dbopmupoBaHre y OOYYalONMUXCS  KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIIETEHIIUI), MMEIOINX YHHBEPCAIbHOE 3HAYEHUE MJI1 PA3JIUYHBIX BHUOB
JEeSATENBbHOCTU: PellIeHUs] poOseM, MOUCKa, aHanu3a U o0paboTKU HH(OpMaIuy,
HEOOXOIUMBIX JUIsI TPUOOPETEHHsS] ONBITa JESITENIbHOCTH, KOTOpas 3aHUMaeT
BAXHOE MECTO B TIO3HAHMM XUMHH, a TakKe IS OLEHKH C MO3HIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapaKTepa BIMSHHUS BEIIECTB U XUMHUYECKUX
IPOLIECCOB HA OPTaHU3M YE€JI0BEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH 00YyUaIONINXCs: CIIOCOOHOCTH CaMOCTOSITEIFHO MTPHOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpeMEeHHbIC HH(POPMAIIMOHHBIC TEXHOJOTHH I TIOMCKA M aHaln3a y4eOHOH u
HAyYHO-TIOMYJISIPHOU MH(POPMAITUHA XUMUIECKOTO COICPKAHUS;

dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIUATUBHOTO U JIOTHYECKOTO
MBINUICHHS], HAOII0IaTENbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO
HEOOXOJWMBI, B YaCTHOCTH, IMpPH TUIAHUPOBAHWHM W TPOBEICHUU XUMHUYECKOTO
AKCIICPUMEHTA;

BOCIIUTaHWE Yy OOydarommxcs yOeXICHHOCTH B TyYMaHHUCTHYECKOU
HaIpPaBJIEHHOCTH XUMHUH, €¢ BAXKHOW POJIM B PEIICHUH TIO0AIBHBIX MPoOieM
PaIMOHAIBHOTO MPUPOIONIOIE30BaHUS, TTOTIOJHEHUS SHEPTETHUECKUX PECYPCOB U
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETEHUsS OIbITa
UCTIOJB30BAaHUS TIOJIyYCHHBIX 3HAHWHA JJISI TPUHATHS TPAMOTHBIX pEIICHUNA B
CUTYAITUX, CBI3aHHBIX C XUMHUCCKUMH SBJICHUSIMH.

B ydyeOHOM mnaHe cpeaHero oOmiero oOpa3oBaHMs MPEIMET «XUMUSD»
0a30BOr0 ypOBHS BXOIHUT B COCTaB MpeAMETHOI obnactu «EcTecTBeHHO-Hay4dHbIE
TIPEMETHIY.

OO11ee Ynco 9acoB, OTBEACHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero oOrero odpazoBaHus, cocrabisgeT 68 dacoB: B 10 kimacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefieno).



COILEP KXAHUE OBYYEHUA
10 KJTACC
OPT'TAHUYECKASA XUMUA

Teopernvyeckne 0OCHOBbI OPraHUYECKON XUMHUH

IIpeameT OpraHnYeCcKOM XMMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
[IOJIyYEHHHM HOBBIX BEIIECTB M MAaTepuaioB. TeopHsl CTPOEHUS OpraHUYECKUX
coequHeHnit A. M. bytnepoBa, e¢ ocHOBHBIE MO0kKeHHUsI. CTPyKTypHBIE (POPMYJIBI
OpraHMYecKUX BemlecTB. [ omoJyiorus, u30Mepus. XUMHUYECKas CBSI3b B
OpraHUYEeCKUX COCUHEHUSX — OJUHAPHbBIE U KPATHBIE CBSI3U.

[TpencraBienue o kiaccupuKalMyu OpraHnyeckux BeuecTB. HomeHkmnarypa
OpraHMYECKUX COEAMHEHUH (cUcTeMaTuyeckas) M TPUBUAIbHBIE Ha3BaHUS
BAXKHEHUIIINUX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEPUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHUE C 00pa3uaMy OPraHWYecKHX BEIIECTB M MaTepUalaMH Ha UX
OCHOBE, MOJICIUPOBAHHE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOJIOJEHUE WU
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILECHUIO0 OPTaHUYECKHUX BEILIECTB
[P HarpeBaHuu (IJI1aBjeHue, 0OyTIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKMH psia. MeTaH W 3TaH —
OpocTeilline NpeACTaBUTENN aJKaHOB: (PU3NYECKHE U XHMHUYECKHUE CBOWCTBA
(peakuuu 3aMenleHUs] W TOPEHUs), HAaxOXKIECHWE B MPUPOJE, IOJYyYEHHE MU
MIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUIA psii. DTUIEH U MPONUIEH —
OpocTeiiline NpeACTaBUTENN aJKEHOB: (PU3NYECKHE U XHMHUYECKHUE CBOWCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHMS, THUIpaTallMd, OKHUCICHHUS |
MOJIMMEPHU3ALIIH ), TOTyYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u MetunOyragueH-1,3: cTpoeHue, BakKHEHUIIUE
XUMUYECKUE CBOWCTBA (peakuus nonumepusanuu). lloydeHre CUHTETHYECKOro
Kay4dyKa Y pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTHYECKUI psill. ALlETUIICH
— TpPOCTEHIIMN TMpeAcTaBUTENb AJIKHMHOB: COCTaB, CTPOEHHUE, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA (PEAKUHMH T'MAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
TOpPEHMSI ), TIOJyYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocra, cTpoeHHe, (QU3NYECKHME M XMMHYECKHE CBOMICTBa
(peakuuy rajoreHMpoBaHMs U HUTPOBAHUS), NOJyUYEHUE U MPUMEHEHHE. Tonyon:
cocmas, cmpoeHue, usuyeckue U  XumMuveckue  ceolcmea  (peaxyuu
2aN02eHUPOBANUsL U HUMPOBAHUs), NoayyeHue u npumenerue. TOKCUUHOCTh



apeHoB. ['eHeTMyeckass CBsSI3b MEXKIYy YIVIEBOJOPOAAMH, MNPUHAIICKAIMUMHA K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YII€BOAOPOAOB. [IpupoaHblii ra3 W IONyTHBIE
HepTsaHpie Ta3pl. HedTh m e¢ mpoucxoxnenne. CrocoObl mepepaboTku HepTH:
INEPEroHKa, KPEKUHTI (TePMHUYECKHM, KaTaauTHUYecKuil), nuponus. IIpogykrsl
nepepaboTKu He(TH, UX IPUMEHEHNUE B NPOMBIIIEHHOCTH U B ObITy. KaMeHHBIi
yToJib U IPOAYKTHI €0 NepepadOTKHU.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YyYEHHsI BELIECTB M HMX NPEBPALLICHUN:
O3HAKOMJIEHHE C OOpa3laMy IUIACTMACC, KaydyKOB M PE3HMHbI, KOJUIEKLIUU
«Hedptp» u  «Yromp», MOIETUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJlor€HONPOU3BOIHBIX, MTPOBEICHUE MPAKTUUYECKON paboThl: MOITYYEHHUE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

PacuérHsie 3a1aun.

Bobluniciienuss 1mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, oObeMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM NPOAYKTAa PEAaKIMH IO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOLYKTOB PEAKIUN).

Kucsiopoacoaep:xamme opraHn4ecKue CoeJHHeHUsl

[IpenenbHbIE OAHOATOMHBIE CHUPTBL. METaHOI W 3TAaHON: CTPOCHHE,
(¢usznyeckue MU XUMHUYECKHE CBOMCTBA (pEaKkIMM C aKTUBHBIMH METaJUlaMH,
raJIor€HOBOJIOPOJaMH, TOpEHHUE), NpuMeHeHue. BojgopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U ATaHOJIa Ha OpPraHU3M YeJIOBEKa.

MHoroatoMHble  COUPTBHL.  OJTWIEHTIMKOIbL M  [JIHMIEPUH: CTPOCHUE,
¢usznyeckue W XUMHUYECKUE CBOMCTBa (B3aUMOJEHCTBHE CO ULICJIOYHBIMU
MeTaJlJIaMH, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHeHune rauueprHa U 3TUIICHTJIUKOJIS.

@deHoJ: CTPOCHHE MOJIEKYJIbI, (QU3NYECKHME M XUMHUYECKHUE CBOICTBA.
TokcuunocTts (penona. [Ipumenenne penona.

Anpperunpl U kemoHvli.  DopManbIerui, aueTalbIETHA:  CTPOCHHE,
¢usznyeckue U XUMHUYECKHE CBOMCTBa (peaklUU OKHUCICHHS U BOCCTAaHOBJICHUS,

KAueCTBEHHbBIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCyCHasi KUCIIOTBI: CTpOCHHE, (PU3MYEecCKne M XMMHUYECKUE CBOICTBa (CBOICTBA,
oO1ue i Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue 1 NpuMeHEHueE.
CreapuHoBasi ¥ OJICMHOBAs KUCIOTHl KaK MPEICTABUTENU BBICIIMX KapOOHOBBIX
KHUCIOT. MbIjIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBHUE.

Crnoxuble >QHUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruyeckas
POJIb )KHPOB.



YrimeBogel:  coctaB, KiacCHpUKAMSA  yrieBOAOB  (MOHO-, JU- W
noJyiicaxapuibl). ['moko3a — nmpocTelmmii MoHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKMEe W XUMHUYECKHE CBOMCTBAa (B3aUMOJCUCTBUE C
ruapokcugom Mmenu(Il), oxkucienne ammuayHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIIOKO3bI), HAXOXJACHHUE B MPUPOAE, MPUMEHEHHE,
o6uonoruueckas poib. Dotocuute3. OpykTo3a Kak U30Mep TIIIOKO3BI.

Kpaxman u nemnono3a Kak nNpupoaHbie noauMepsl. CTpoeHue Kpaxmaia H
neunono3bl.  du3nUecKue W XHMHYECKHE CBOMCTBAa Kpaxmaia (TUApPOIHU3,
KaueCTBEHHAsI PEAKIIHsI C HOJIOM).

DKCHEepPUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB W HUX MpeBpaIleHUil:
poBe/ieHne, HaOJIOICHUE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHHUPTOB (OKHUCIEHHE 3TaHOJa
okcunoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJICHCTBHE TIUIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u rumpoxcumom wmeau(ll), B3aumopeiicTBHE Kpaxmana € HOAOM),
IPOBEJICHNUE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérnrie 3amaun.

Brluucnenuss mo ypaBHEHHIO XHUMHYECKOW peakimuu (Macchl, 00beMma,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJYKTa PEaKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB WU MIPOIYKTOB PEAKITUN ).

A3oTcoepkalue OpraHnuecKue COeIMHEHN.

AMMHOKHCIIOTBI KaKk aM(pOTEpHBIE OpTaHWYecKue coenuHeHus. dusndeckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TiuiuHa). buomornyeckoe
3HAYE€HUE aMUHOKHCIIOT. [lenTumbl.

benkn kak MpUPOIHBIE BBICOKOMOJICKYJISIpPHBIC coenuHeHus. llepBuunas,
BTOPWYHAS W TPETHUYHAS CTPYKTypa OenKkoB. XHWMHUYECKHE CBOWCTBA OECIIKOB:
TUAPOJIN3, IEHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCHEepUMEHTAIbHBIE METOAbl HM3YyUYCHMsI BEIIECTB M UX IMPEBPAICHUIA:
HaOJIIOZICHUE U OTMHMCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JACHATypaIus OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokomosieKy/IsipHbIe COeTHHEHUS

OCHOBHBIC MOHATHS XWMHU BBICOKOMOJICKYJISIPHBIX COCIMHCHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3AIUHU, CPEIHSSI MOJICKYIIsIpHAs
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHEHUN —
MOJIMMEPHU3ALIMS U TIOJTUKOHACHCAIHSI.

OKCIEPUMEHTAIBHBIC METOJbl HM3YYCHHUS BEIICCTB W WX TPEBpAIICHUM:
O3HaKOMJIEHHE C 00pa3laMH MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAcC,
KAy4yKOB.

MexnpeaMeTHbIE CBA3H.



Peanm3zannst MeXIIpeAMETHBIX CBSI3€M IPU U3YYEHUH OPraHUYECKOW XUMUU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHUE KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TOHSTHI, TaK W MOHATUH, SBIIOIIMXCA CHUCTEMHBIMU JJISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE IOHATHS: SIBJICHHUE, HAYYHBINH (PaKkT, FMIOTE3a,
3aKOH, TEOpHsl, aHaJU3, CUHTE3, Kilaccu(ukauus, nepuoJuIHOCTb, HAOIIO/IECHNUE,
HU3MEPEHHE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: wMaTepus, DdHEprus, Macca, aToM, DJIJIEKTPOH, MOJIEKyJa,
SHEPreTUUECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSHUE
BEIIECTBA, (PU3MUECKNUE BEIUUMHBI U €IMHUILIBI UX U3MEPEHMUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTOoCHMHTE3, OMOJOTMYECKH AaKTHUBHbIE BellecTBa (OE€NKH, YIJIEBOIbI, >KHUPHI,
(epMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE OPO/IbI, MOJE3HBIE UCKOMAEMbIE, TOILUIMBO,
peCypCehl.

TexHonorus: MNHILEBBIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOIO IHUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE Mpenaparbl, MaTEpUAIIbl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.

11 KJIIACC
OBIIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKUM dJeMEHT. AToM. SIpo aroMa, HU30TONBI. OJIEKTPOHHAsS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOHTamH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacmpenieNieHus: dJIEKTPOHOB M0 OpOHUTAIIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. INEKTPOHHAS KOHPUTYpALTUS ATOMOB.

[lepuonnueckunt 3akoH U Ilepronnueckas cucremMa XUMUYECKUX DIJIEMEHTOB
1. 1. MenneneeBa. CBsi3b MEPUOIUYECKOrO 3aKOoHA U [lepnoamdeckoid cuCTeMbl
xuMuueckux anemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPHUEW CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
00pa3yeMbIX MMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TpynnaM M IepuojaaM.
3HaYeHUE NEPUOANIECKOTO 3aKOHA B pPa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHMYECKash CBsi3b. BHAbl XHMHYECKON CBSI3U
(KoBaJIeHTHasi HEMOJSIpHAsi W TOJSIpHAsi, MOHHAsA, MeTaJinyeckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJECHTHOM XUMHYECKOM CBs3M (OOMEHHBIM M  JIOHOPHO-
akuentopHsiii). Bomoponnas cBa3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTb.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPpHOTO ¥ HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BEUIECTBA. THIbI KPUCTALINYECKUX PELICTOK. 3aBUCHMOCTh
CBOICTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIICTKU.

[lonatne o aucnepcHeIX cucremax. VICTUHHBIE W KOJUIOMIHBIE PaCTBOPBIL.
MaccoBas 10J11 BEIECTBa B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU . Howmenxknatypa
HEOPraHMYECKUX BeIIEeCTB. ['eHeTMyeckass CBA3b HEOPraHUYECKUX BEIIECTB,
IPUHAIEKAIINX K Pa3TUYHBIM KJIACCaM.

Xumuueckas — peakuua. Krnaccupukanus  XMMHYECKMX — peakluii B
HEOPraHMYECKOM M OpPraHMYECKOW XMMHUHU. 3aKOH COXPAHEHHSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUHN TPU XUMUYECKUX PEAKIIUSX.

CKOpOCTh peaklyy, €€ 3aBUCUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIe
peakunu. XUMHYECKOe paBHOBecue. DaKTOpbI, BIUAIOIIAE HAa COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Onextponutruyeckas aucconuanus. CuiabHbIe U cliadbie d5eKTpouThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIAsl, HEUTpaIbHAas, IIEJIOYHAs.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYE€HHUS BEIIECTB W HX MPEBPAILICHUN:
nemoHcTpanusa Tabmun «llepuoanueckas cucreMa XxuMuueckux snemeHtoB /. .
MenpeneeBa», U3ydeHHE MOJENeH KPUCTAUTMYECKUX PEIICTOK, HAOII0JeHUE U
OTMCaHUEe JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUEe MEPOKCUIa
BOJIOPOJA B MPUCYTCTBUU KATaJIU3aTOpPA, OMPEACICHUE CPEIbl PACTBOPOB BEILIECTB
C TIOMONIBI0O YHUBEPCAIHHOTO WHJWKATOpPA, pEaKIUH HMOHHOTO OOMEHA),
IIPOBEJICHUE MPAKTUYECKON paboThl «BiausHue pa3nuyHbiX (PakTOpOB HA CKOPOCTh
XUMHUYECKOU pEaKLIUm.

PacueTrnrble 3agaun.

Pacu€Ttel 1O ypaBHEHMSM XHUMHUYECKHX PEAKIHM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUCThl C HCIIOJIb30BAHUEM IIOHATHUS «MACcCOBas
JIOJIS1 BEILIECTBAY.

Heopranuuyeckast xumus

Hemetamnel. Ilosoxkenne HemetauioB B Ilepuoguyeckonl  cucteme
xuMuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUSI aTOMOB.
dusznyeckue CBOWCTBA HEMETAUIOB. AJUIOTpONUS HEMETAIOB (Ha TMpuMepe
KHCIIOpOJa, cephl, pochopa u yriiepoaa).

XUMHUYECKUE CBOMCTBA BAXHEUIIHMX HEMETAUIOB (rajoreHOB, CEPhl, a30Ta,
dochopa, yrmepoma W KpeMHHS) W HMX  COeAUHEHUH  (OKCHJOB,
KHUCIIOPOACOIEPKAIINUX KUCTIOT, BOJOPOIHBIX COSAUHEHUN ).

[IpuMeHeHnE BaKHENIINX HEMETAJLUIOB U UX COCAUHEHUM.



Mertamnel. [lonoxxenne meramnoB B llepuonnueckon cHCTEME XUMHYECKUX
anemeHnToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOume Qusnueckue cBoiictBa MeramioB. CIiaBbl METaIOB.
DNEKTPOXUMHUYECKUN sl HAIPSDKEHUM METAIIIOB.

XWUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, aJllOMMHUAN, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OOmue crocoObl Moay4yeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY U
TEXHUKE.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHMS BEIIECTB M WX IIPEBPAILCHMIA:
U3y4yeHUEe KOJIEKUMU «MeTamasl U CIUIaBbl», O0pa3lOoB HEMETAJIOB, PELICHUE
AKCIIEPUMEHTAJIbHBIX 3aJa4y, HAOJIIOJEHUE U OIMCAaHUE JIEMOHCTPALMOHHBIX H
7a00paTOPHBIX ONBITOB (B3aMMOJECHCTBHE THAPOKCHIA ATIOMUHHUS C PAacTBOpaMU
KHCJIOT U IIeJI0Ye, KaYECTBEHHBIE PEAKI[MU Ha KATUOHBI METAJUIOB).

PacuérHsbie 3a1aun.

PacuéTel mMacchl BemiecTBa WM O0ObEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WU OOBEMY OJIHOTO U3 YYACTBYIOIIMX B PEaKIMU BEUIECTB,
pacueThl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJJHO
U3 BELIECTB UMEET IIPUMECH.

XUMUA U KU3Hb

Ponap xuMum B oOeCriedeHUH SKOJIOTHYCCKOM, SHEPIeTUUCCKOM M IHUIIEBOM
0€e30MacHOCTH, Pa3BUTHUM MEAMLMHBL. [loHATHE O HAyyHBIX METOAAaX IMO3HAHUA
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBinenuss 00 OOHIMX HAYYHBIX MPHUHIMIAX  [POMBIILIEHHOTO
IIOJIyYEHHUs] BAKHEUILINX BEILECTB.

YenoBek B MHpe BELIECTB W MATEpUAIIOB: BAKHEUIIME CTPOUTEIBHBIE
MaTepUaibl, KOHCTPYKIMOHHBIE MATEpHaNbl, KpAacKd, CTEKJIO, KEepaMHKa,
MaTEepUAIbl JUIS JIEKTPOHMKH, HAHOMATEpHUasbl, OPTaHWYECKUE WU MUHEPAIBbHbBIC
ya00peHHUSI.

XuMHUS U 3I0pPOBbE YEJIOBEKA: IPaBUJa HCIOJB30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuiia 0€30MaCHOrO MCIIOJIb30BAHUS MpENnapaToB OBITOBOW XUMHUH
B IIOBCEHEBHOM JKU3HHU.

MexnpeaMeTHble CBA3U.

Peanuzanmst  MeXNpeAMETHBIX CBA3€H MNpU  U3ydeHUH oOumed
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCyIIECTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTeCTBEHHO-HAyYHbIX TMOHATHH, TaKk W TOHATHH, SBJISIOIIMXCS
CUCTEMHBIMU I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO1ue ecTeCTBEHHO-HAay4YHble MOHATUSA: Hay4YHbIA (akT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCUpUKaAIuUs, T[EePUOJUIHOCTh, HaOIIONEHNE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.



duznka: MaTepusi, JHEPrusi, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUIN YPOBEHB, BEUIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEUIECTBA, (PU3NYECKUE BEJIMYMHBI U €UHUIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kjeTka, oOpraHuM3M, JKOCHCTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTBI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuUHEpaAIBI, TOPHBIE TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIC, TOTLIMBO,
pPECYpPCHI.

TexHosorus: XMMUYecKasi NPOMBIIUIEHHOCTh, METAJUIyPTHUsl, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CENBCKOXO3MCTBEHHOE MPOU3BOJCTBO, MHIIECBAs
MPOMBINICHHOCTh,  (hapMalrleBTUUeCKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX TpenapaTroB, MNPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHUasoB,
AJIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMHNHA
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pPE3yJbTaTaM OCBOCHHS
OoOy4aronMMuUCsl MPOrpaMM CpellHero oOmmero o0pa3oBaHus (JIMYHOCTHBIM,
METalpeAMETHBIM W TOpeaMeTHbIM). HaydHo-meTonnyeckodl OCHOBOM A
pa3pabOTKU IJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOILIEro
00pa3oBaHUsl SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B coorBercTBUM € CHUCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHUs» Ha YPOBHE CPEIHETrO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIONINE COCTABIISAIOLIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKTaHCKOM HIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIBHOCTU U CAaMOOIIPEAEIICHUIO;

HaJIM4KMe MOTUBAIIMU K 00YUEHHIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JUYHOCTH HAa OCHOBE
KJTFOUEBBIX IICHHOCTEN U UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMHH,

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluxcs PyKOBOJCTBOBAaTbCSI B CBOEH
JEeSATENBbHOCTH LEHHOCTHO-CMBICIOBBIMUA YCTAaHOBKaMH, MPUCYIIMMH LETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Me MMPABOCO3HAHUS SKOJIOTHYECKON KYJIbTYpbl U CHOCOOHOCTH CTaBUTh
1[I ¥ CTPOUTH KU3HEHHBIC IJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHS» JOCTHTAIOTCA B
€AUHCTBE YYEOHOW M BOCIUTATEIbHOM JESATENBHOCTHU B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH I[E€HHOCTSIMHU
U HJealaMH POCCHICKOro Tpa)KIaHCKOrO OOIIECTBA, MPUHATHIMU B OOILECTBE
HOpMaMud U MpaBUjaMH  TOBEIEHUS,  CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMONO3HAHUS, CaMOpPa3BUTUS M HPABCTBEHHOIO CTAHOBJICHHSI JIMYHOCTH
oOydJarouxcsi.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XUMHUS»  OTpakaroT
c(OPMHUPOBAHHOCTh OMbITA MO3HABATEILHON M MNPAKTUYECKON J1eATeNbHOCTU
oOyJaromuxcs Mo pealn3aluy MPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIIE B
YaCTH:

1) rpakIaHCKOT0 BOCIIMTAHUS

OCO3HaHUS 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00A3aHHOCTEH,
yBa)KEHUS K 3aKOHY U MPABONOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOpPMax M IMpaBUiIaX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJIJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IpPU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUH Y4EOHBIX M MO3HABATEIbHBIX 3a/1a4, BBIIIOJHEHUU
XUMHUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTb W MPUHUMATh MOTHBBI, HAaMEpPEHUs, JIOTHUKY H
apryMEHThI IpYTUX IPU aHAIM3€ Pa3IUUHbIX BUJOB YUeOHOU NeATENbHOCTH;

2) NIaTPHOTHYECKOTO BOCIIUTAHUS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTE€YECTBEHHOMN XUMUM;

YBa)XEHUs K MpOIecCy TBOpUYECTBA B 00OJacCTH TEOPUM U IMPAKTUYECKOTO
OPUMEHEHUsI XMMUU, OCO3HAHUS TOTrO, YTO JOCTHXKEHUS HAYKH €CTh PE3yJIbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  HKCIIEPUMEHTAIBHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB,;

MHTEpeca M MO3HABaTEIbHBIX MOTHBOB B IMOJYYEHUU U MOCIEIYIOIIEM
aHaJin3e MHPOpPMAIMHU O MEPEOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHOU
XUMHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOIO TOBEICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMHU SBIICHUSIMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOC IOBEIECHUE M TMOCTYIKH CBOMX TOBAPHILEH C
MO3ULIMKA HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHME TMOCIEACTBUU 3THX
MOCTYIIKOB;

4) ¢popMupPOBAHNS KYJIbTYPHI 3[I0POBBSI:

NOHMMaHUs LEHHOCTEH 370poBOro U Oe3omacHOro obpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3HUECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJro/IcHUsT TIpaBWJI 0e€30MacHOro oOpallleHHs C BelIeCTBaMU B OBITY,
IIOBCEITHEBHOM JKU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHUMAaHUS LEHHOCTHM MPAaBWI HWHIWBHIYAIBHOTO M  KOJUIEKTHBHOIO
0€301acHOr0 MOBEJAEHUS B CUTYAIIUIX, YTPOKAIOIIMX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUS MOCIEACTBUNA M HEMPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) TPy10BOT0 BOCIIUTAHHUSI:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIeJOBATEIbCKOMN
JeSTeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOM M  Jpyrux BHIaX
JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B pEIIECHUM MPAKTHUYECKUX 3ajad
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



MHTEepeca K MPaKTHYECKOMY U3YYEHHUIO Mpodeccuil pa3nuyHOro poaa, B TOM
YKCJIe Ha OCHOBE NPUMEHEHMS PEIMETHBIX 3HAaHUH 10 XUMUM;

YBAOXEHUS K TPYyHy, JIOJAM TpyAa U pe3yjbTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBUAYAJbHOH TPaeKTOPHUH
oOpazoBanusi, Oynymied mpodeccud U peanu3aluud COOCTBEHHBIX JKM3HEHHbIX
IUTAHOB C YYE€TOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IK0JI0rH4ecKOro BOCIMTAHMSA:

HKOJIOTHYECKHU 11eJIeCO00PAa3HOr0 OTHOUIEHUS K MPUPOJE, KAK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3EMJIE;

NOHMMaHHUs TJI00aJbHOrO XapakTepa SKOJIOIMYECKUX MpoOJeM, BIUSHUS
DKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COUUAIIBHOU CPELBI;

OCO3HaHUS HEOOXOJUMOCTH HCIONb30BAHUA JOCTHKEHUNM XUMHH IS
pEeLIeHUs BOIPOCOB PALIMOHATIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHS JIEHCTBHM, NPHUHOCAIIMX BpEJ OKPYKAIOIIEH
MPUPOJHON cpele, YMEHHsSI IPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJIOTHYECKHE
MOCJIE/ICTBUSI MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATD UX;

HaJIM4YMs PaA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIbTYpHI,
OIbITa JEATEIBbHOCTH HKOJIOTMYECKOM HaIlpPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMH B IIO3HABATEIIBHOM, KOMMYHHUKAaTUBHOW M COLMAJIBHOU
MPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTUBHO HPOTUBOCTOSTH HJIECOJIOTHH
xemo(oouu;

7) IEeHHOCTH HAYYHOT0 MO3HAHMUSI:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKHY;

NOHUMAaHUsl CHeUUPUKA XUMUM KakK HayKH, OCO3HaHUs €€ poJld B
(OpMHpPOBAaHMN PALMOHATBHOTO HAYYHOI'O MBILIUIEHUS, CO3JaHUU LIETOCTHOIO
IPEICTABICHUS 00 OKpPY)KAIOIIEM MHpE KaK O €IMHCTBE MPHUPOJABI U YEJIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUH NpodsieM COXpaHEHHs
MIPUPOJHOTO PABHOBECHSI;

yOeXACHHOCTH B OCOOOM 3HAYUMOCTH XUMHHM Il  COBPEMEHHOMU
OUBUJIM3ALMA: B €¢ TyMaHUCTUYECKOW HANpaBICHHOCTH W BaXHOW pOJIM B
CO3/1aHMU HOBOM 0a3bl MaTepUAIbHOM KYJIbTYPHI, PEUICHUH TTI00aIbHBIX MPOOIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM, JHEPrE€TUYECKON, MUIIEBOU U
HKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYECHUU YCIOBUMN
YCHOEIIHOTO TpyJa W DOKOJOTMYECKM KOMMOPTHOM >KHU3HU KaXIOro YjeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: IIOHUMAaHHUSA CYIIHOCTH METOJOB
MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU HCIIOIb30BaTh



noJydyaeMble 3HAHUA JJI aHAIU3a U OOBSICHEHUS SBJICHUIN OKPY>KaIOIIEro MHUpa U
HNPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieflaTh 00OCHOBAHHBIC 3aKIIOUEHHS Ha
OCHOBE HAay4yHBIX (DaKTOB M HMEIOLIMXCS MJaHHBIX C IEeNIbI0  IOJyYeHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIONBb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHust MpoOJieM B peallbHbIX KU3HEHHBIX CUTYAIHIX;

UHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON 1€ TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAHUW TO XHUMHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHUS y4EOHOTO mpeaMeTa «XUMUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAQUMMBbIE  JUIS GbopMHpOBaHHS  MHPOBO33PEHHS]  OOydYaroIIMXCA
MEXIUCUUIUIMHAPHBIE (MEXIIpEeIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTpa)Karolue
LIEJIOCTHOCTh HAay4YHOM KapTHHBI MHpa U CHEHU(PUKY METOIOB IO3HAHU,
WCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHsl, SIBJICHHUE,
Mpoliecc, CUCTEMA, HAYYHBIM (paKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEopus, UCCIIeI0BaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJabHbIe y4eOHbIC NEHCTBUS (IO3HABaTelbHbIE, KOMMYHHUKATHUBHBIC,

PETYJISITUBHBIC), o0ecreunBaroIIre dbopmupoBaHue GyHKIIUOHATBHON
I'PaMOTHOCTH M COIIMAIILHOW KOMITETECHITH 00YJarOIIHXCS;
CIIOCOOHOCTD o0y4aromuxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHbIC
JNEUCTBUS B MMO3HABATEIBHOM U COIMAIBHON TTPAKTHKE.

MeramnpeaMeTHblE pPe3yiabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKAaTUBHBIMH ¥  PETYJISTUBHBIMU
JICUCTBUSIMH.

OBJanenue YHUBEPCAJIbHBIMH Y4eOHbIMH NMO3HABATEJbHBIMH
JeCTBUSIMU:

1) 6a30BbIe JJOrHYEeCKHE AeliCTBHS:

CaMOCTOSITENILHO  (OPMYJIUPOBATh W aAKTyalIM3UpPOBaTh  MpodIIEmMy,
BCECTOPOHHE €€ PACCMATPUBATh;

ONPEACIATh LENA JAESITEIbHOCTH, 3aJaBas MMapaMeTpbl U KPUTEPUU HX
JTIOCTUKEHUSA, COOTHOCUTH PE3YJIbTAThI AEATEILHOCTH C TOCTABICHHBIMU LEIISIMU;

MCIOJIb30BaTh MPU OCBOCHHWM 3HAHUN MPUEMbI JJOTMYECKOTO MBIIUICHUS —
BBIICJISITh XAaPAKTEPHbIC NMPU3HAKU MOHSATHM W yCTAHABIMBATH MX B3aWMOCBS3b,



MCIIOJTH30BaTh COOTBETCTBYIONIUE TIOHATHS JUIsI OOBSICHEHUS OTACIBHBIX (DAKTOB H
SIBJICHUM;

BEIOMPAaTh OCHOBAaHWS W KPUTEpUH IS KIACCH(PUKAIUMA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBATh MPUYMHHO-CJIECJICTBEHHbIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKHE pPACCYXICHUS (MHIYKTUBHbBIE, IEAYKTHUBHBIE, TIO
aQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBACMBIX
SIBJICHHSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCIIOJIb3yEMble B XUMHUHN CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENIU, TPEOOPA30BHIBATH MOICIIbHBIC MTPEACTABICHUS — XUMUYECKHMA
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opMylia, ypaBHEHHUE XHUMHYECKOU
peaKknuM — TMPU PEUNIeHWH Y4YeOHBIX TO3HABATEIBHBIX M TMPAKTHUSCKHX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJCIIbHBIC TIPEICTABICHHUS ISl BBISBICHHS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEaKITUHl.

2) 6a3o0BbIe HCCJIEe0BATEIbCKHE TeHCTBHS:

BJIAJICTh OCHOBAaMH METOJIOB HAYyYHOTO TMO3HAHUS BEIIECTB M XUMUYECKUX
peaKkuuii;

dbopMyIMpoBaTh MENIU U 33a41 UCCIEAOBAHMS, UCIIOJIb30BaTh OCTABICHHbBIE
U CaMOCTOSATENTHHO C(OPMYIUPOBAHHBIE BOMPOCHI B KauyeCTBE HWHCTPYMEHTA
MMO3HAHUS W OCHOBBI I (DOPMHUPOBAHMSI THUIIOTE3bI IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIAJCTh HAaBBIKAMH CAMOCTOSITEIBHOTO IIJIAHUPOBAHWS W TPOBEICHHS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIONATh 32 XO0M
Mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbrar, (HopMyIupoBaTh
00001IIeHHsT ¥ BBIBOJIBI OTHOCHUTEIBLHO JOCTOBEPHOCTH PE3YIhTAaTOB MUCCIICIOBAHNS,
COCTaBJIATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOHW HCCIENOBATENLCKOW U MPOEKTHOM
NESTEILHOCTH, TPOSIBISATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB pEIICHUS] MPAKTUYECKUX 3a/lad, NPUMECHEHHUIO Pa3TUYHBIX
METO/IOB ITO3HAHMUSI.

3) padora ¢ undopmanueii:

OPHUEHTHUPOBAThCA B Pa3IMYHBIX HMCTOYHMKAX WHpopManuu (Hay4IHO-
MOMyJIsipHAsl JIUTEpaTypa XUMUYECKOTO COJIEP)KaHMsI, CIPABOYHBIEC MOCOOWS,
pecypcbl uTepHeTa), aHanmM3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
IIPEICTAaBIICHNUS, KPUTHYCCKH OIICHHBATh ec JIOCTOBEPHOCTh U
HENPOTUBOPEUMBOCTD;



bopMyIMpOBaTh 3aMPOCHl U TMPUMEHSITh PA3TMYHBIE METOIBI MPH TOWUCKE U
otrbope wuHbOpPMAIlMU, HEOOXOAUMON JJis BBHITIOJIHEHUS Yy4YEeOHBIX 3ajad
ONPEEICHHOTO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMy  TMpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUATPAMMBI, TAOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHGpOpMalMel: TPUMEHSATh MeXIpeaAMeTHble ((u3udeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBL, (hOpMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPEOOpa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE CpPEICTBA
HaTJISTHOCTH.

OByaseHue yHUBEPCATbHBIMU KOMMYHMKATHBHBIMH J1€/iCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJIaeMOIl TeMbl B XOJI€ IUAJIOTa W/WUITU
JUCKYCCUH,  BBICKa3bIBaTh  HWjaeH, (GOPMYJIUPOBATH CBOM  MPEIOKCHUS
OTHOCHUTEJILHO BBIIOTHEHUS MPE/IJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MTOJTYYCHHBIX CAMOCTOSITEIIBHO HJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBITTOTHCHHUH
XUMHUYECKOTO DKCIEPUMEHTA, MPAKTUYECKONH pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peajan3aluu y4eOHOro MpoeKkTa u (popMyIupoBaTh BHIBOJIBI
M0 pe3yjbTaraM MPOBEACHHBIX HMCCIEAOBAHUN MyTEM COIJIACOBAHUS TMO3UIMK B
X0J1€ 00CYXXJICHUSI 1 0OMEHAa MHCHUSIMU.

OBj1aieHHEe YHUBEPCAJIbHBIMH PEryJISITHBHBIMHU I CTBUAMM:

CaMOCTOSITENTFHO TUIAHUPOBAaTh W OCYHIECTBIATH CBOIO TI03HABATEIHHYIO
JeSATEIBHOCTh, OMpenessiss e¢ IeMu M 3aJaud, KOHTPOJUPOBATh U IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  aJITOPUTM  JICUCTBUIM  TNPpHU
BBITIOTHEHUH YYE€OHBIX U MCCIIEJOBATEIbCKUX 3aJad, BBIOMpaTh Hambomee
3 PeKTUBHBIN CMOCOO0 MX pEIICHHUs € YYETOM TMOJYyYeHHUS HOBBIX 3HAHUM O
BEIIIECTBAX U XUMHYECKUX PEAKIIHSIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIHHOCTH Ha OCHOBE CaMOaHaN3a
Y CaMOOIICHKH.

HHPEAMETHBIE PE3YJIbTATDHI

10 KITACC

[IpenmeTHbie  pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMUS)
OTPAXKAIOT:

cOPMUPOBAHHOCTh ~ MPEACTABIEHUH O XMMHYECKOHM  COCTaBJISIOUICH
€CTECTBCHHO-HAYYHOW KapTHUHBI MHpPA, POJM XWMHUW B TIO3HAHWUM SIBICHUU



OpUPOALl, B (POPMUPOBAHWUU MBINUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHONW TPaMOTHOCTH, HEOOXOIUMOM JIJIsl PEIlICHUs MPAKTUUECKUX 3a7a4
U DKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHMUYECKHI JJIEeMEHT, aToM, DJEKTpOHHAas
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKAS
CBsI3b, CTPYKTypHas (hopmyina (pa3BEpHYTas W COKpAIICHHAS), MOJb, MOJSpHAs
Macca, MOJIPHBIM O00BEM, YIJIEPOJHBIN CKeJeT, (PYHKIMOHANbHAS TpYIINa,
paguKai, U30MepHs, U30MEPBI, TOMOJIOTHYECKHUM PsZl, TOMOJIOTH, YTIE€BOAOPOIbI,
KHCJIOPOA M a30TCOJEpXkKAIIUE COCAUHEHUS, MOHOMEpP, MOJMMEp, CTPYKTYpHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUS
opranuueckux BemiectB A. M. byTiepoBa, 3aKOH COXpaHEHHUs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUU SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIe)KallMe B OCHOBE IMOHUMAaHUsA NPUYMHHOCTU U CUCTEMHOCTM XHUMHUYECKUX
SBJICHUN, (PaKTOJIOTHUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYEHUU U
0€30MaCHOM HCMOJIb30BAHUM BAKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA,

c(hOpMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHbIE TMPU3HAKUA TOHSITHH,
YCTaHaBJIUBAaTh UX B3aUMOCBS3b, MCIIOJIBb30BATH COOTBETCTBYIOIIME IOHITUSA MPU
OINMCAHUU COCTABA, CTPOCHHUS U MPEBPALICHUN OPTraHUYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUUYECKYH) CHUMBOJIUKY IS
COCTAaBJICHUSI MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIICHHOMN)
dbopMyn OpraHMYEeCKMX BEHIECTB U ypPAaBHEHUN XMMHYECKUX PpEaKIIui,
M3rOTAaBIIMBAaTh MOJEIN MOJIEKYJ OPTraHMYECKHMX BELIECTB JUISI WIUTIOCTPALUA UX
XMMHUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAICHKHOCTH H3YUCHHBIX
OpPraHUYECKUX BEIIECTB II0 MX COCTaBy M CTPOCHUIO K OIPEICICHHOMY
KJIacCy/Tpynme COeAUHEHUN (yriaeBOJOPOAbI, KHCIOPOA U a30TCOJAEpKallue
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIE COEIUHEHMs), JaBaTh WM Ha3BaHUSA IO
cuctematudyeckord HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBHAJIBHBIC
Ha3BaHUsI OT/ACJIHHBIX OPraHUYECKUX BEIIECTB (ITWICH, MPOMWICH, alleTUJICH,
STUJICHTIUKOb, TIHUIEpUH, (HEeHOd, PopMambIerui, aneTaibIeTh]l, MypaBbUHAS
KHUCJIOTa, YKCYCHasl KHCJI0Ta, OJIEMHOBAsA KUCIIOTA, CTEAPUHOBAS KUCJIOTA, TJIFOKO34a,
bpykTO3a, KpaxMmal, MeJTi0a03a, TIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHSI ONPEACNISITH BUJBI XUMHUYECKOM CBS3U B
OpraHUYEeCKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHUS MPHUMEHSATH TMOJOXKEHHUS TEOPHUH CTPOCHUS
opranuyeckux BeuectB A. M. BytnepoBa it 00bsICHEHHS 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUsI MAaCChl BEILIECTB;

c()OPMUPOBAHHOCTh ~ YMEHHUH  XapaKTepHu3oBaTb  COCTaB, CTPOEHHUE,
(¢usnyeckue M XUMHUYECKHE CBOMCTBA TUIHUYHBIX NpPEICTaBUTENICH Ppa3INUHbIX
KJIACCOB OpPraHMYECKUX BEIIEeCTB (METaH, 3TaH, 3TWUJIEH, MPONMIEH, AlleTHIIEH,
OyramueHn-1,3, mermnOytamueH-1,3, OC€H30J, METaHOJ, ATAHOJ, STHJICHTJIMKOJIb,
IJIMLIEpHUH, (EHOJI, aleTalbJIerusl, MypaBbuHas M YKCYCHasl KHMCIOTHI, IJIIOKO3a,
Kpaxmaj, HeJUT003a, aMUHOYKCYCHAs KUCII0Ta), WLTIOCTPUPOBATh FEHETUUECKYIO
CBA3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOopMyT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh UCTOYHUKHU YIJIEBOJAOPOIHOTO
Chlpbd  (HE(Th, NPUPOAHBIA Ta3, Yroyib), CHOCOOBI HUX MepepaboOTKU H
MPaKTUYECKOE TPUMEHEHUE POAYKTOB NepepadbOTKH;

C()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS [0 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOIYKTa
peaklMu IO M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HCXOJHBIX
BEILECTB UJIU MPOAYKTOB PEAKIINN);

C(OpMUPOBAHHOCTh YMEHUW BJIAJETh CHCTEMOH 3HaHMH OO0 OCHOBHBIX
METOJIaX HAayYHOTrO MO3HAHUS, UCIIOJIb3YEMbIX B XMUMUU MPU HU3yYEHUH BEILECTB U
XUMHUYECKUX sIBJIEHUH (HaO0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHHUE),
UCIIOJIb30BaTh CUCTEMHBbIE XWMUYECKHE 3HAHUS JJId MPUHATUS pPEIICHUA B
KOHKPETHBIX KU3HEHHBIX CUTYyallMsIX, CBSI3aHHBIX C BEHIECTBAMH U UX
NPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHHUH COOIIOAATh MpaBHJia MOJIb30BAHUS XUMUYECKON
MoCcyIol U J1abopaTOPHBIM O0OpPYJOBAaHHUEM, a TaK)Ke IMpaBwia OOpalieHus ¢
BEILIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOJIHEHHUIO J1aOOpaTOPHBIX
XUMHUYECKHX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHM IJIAHUPOBaTh M BBIIOJHATH XHUMUYECKUIH
AKCIIEPUMEHT (IIPEBPAILLECHHS OPIrAaHMYECKUX BEIIECTB IPHU HArpeBaHUU, NIOJIyYECHHE
TWIEHA M W3YyYEHUE €ro CBOWCTB, KAaYECTBEHHBIE PEAKIHMH OPraHUYECKHX
BELIECTB, JeHATypalus OENKOB MpU HArpeBaHUH, LIBETHBIE peakUuu OEJIKOB) B
COOTBETCTBUM C TIpaBWJIaMU TEXHUKH OE30MaCHOCTH TpU OOpalleHuu C
BEUIECTBAMH U J1a0OpaTOPHBIM O0OPYAOBaHHEM, MPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3allCH YpPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTAaTOB;

C()OPMUPOBAHHOCTb YMEHUN KPUTUYECKU aAHAIU3UPOBATh XHMUYECKYIO
UHPOpMAIMIO, TIOJYy4YaeMyl W3 pa3HbIX MHCTOYHUKOB (CpEICTBA MAacCOBOM
uHpopMaiuu, IHTepHeT u ApyTux);



chOpMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWja  DKOJOTUYECKH
1[eJ1eCO00pa3HOro0 TMOBEJIEHU B OBITY W TPYAOBOM JACSATENBHOCTH B IENSIX
COXpaHEHUs! CBOETO 3JI0POBBbS W OKPYKAIOIIEH MPUPOJHON Cpellbl, OCO3HABATh
OMACHOCTb BO3JICUCTBUSI HA KUBBIC OPraHU3MBbI OIMPEACICHHBIX OPTaHUYECKUX
BEIllECTB, MOHMMAasi cMbica mnokazarens [1/IK, moscusaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBPALEHUS WX BPEIHOrO BO3JCUCTBUSL HAa OPTraHU3M
YeJI0BEKa;

JUIsl 00OyYaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IO3HAHUS BEIIECTB U
XUMUYECKUX SBIICHUM;

JUISL CIENbIX M CHA0OBHUASIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHMS Kypca «OOmas W HeopraHudecKas
XAMUSD OTPAXkKaKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBCHHO-HAYYHON KAPTHUHBI MHpa, POJM XHMHUU B TIO3HAHWU SIBJICHUU
npupojbl, B GOPMUPOBAHMU MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTHICCKHUX 3a71a4
1 DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHMS K CBOEMY 3J0POBBIO U IIPHUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAONINE MOHATUSA (XUMUYECKHH 3JIEMEHT, aToMm, H30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJEKyJa, MOJb, MOJISIPHBIH 00BEM,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKAsl CBS3b
(KoBaJIeHTHas1, MOHHAs, METaJUITMYECKasi, BOJAOPOAHAs ), KpUCTAIUTMYECKasl pereTka,
TAMBI ~ XUMHUYECKUX  PEAKIMH, PacTBOpP, IJIEKTPOIUTHI, HEIICKTPOIUTHI,
BJICKTPOJUTHUYECKAST JIUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBHUTEb, CKOPOCTH
XUMUYECKON peaklny, XUMUYECKOE PABHOBECHE), TEOPUH U 3aKOHBI (T€Opus
DJICKTPOJIUTUYECKOU AMCCOUMAlMH, nepuoauueckur 3akoH [l. M. Menpneneesa,
3aKOH COXPaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAHEHUSI W MPEBPAIICHUS] SHEPTUU
IpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM SI3bIK XUMMWH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IOHMMAHHS NPUYMHHOCTH H
CUCTEMHOCTH XUMWYECKHUX SIBJICHUH, (PAKTOJOTHYECKUE CBEJCHUS O CBOWCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MacCHOM HMCIOJIb30BAHUHM BXKHEHIITUX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA,



c(hOpPMHPOBAHHOCTh YMEHUW BBISBIATH XapaKTEPHBIE MPU3HAKWA TOHSTHM,
YCTaHABIIMBaTh UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATHUS MPHU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX NPEBPALICHU;

c(hOpPMHUPOBAHHOCTh YMEHUM HCIOJIB30BATh XUMHYECKYI) CHMBOJIUKY JUIS
coctaBieHuss (OpPMYyJT BEIIECTB M  yPaBHEHUH  XUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTIAECIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHAK, TamicHas
U3BECTh, HETAIICHAS! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OIPENEATh BaJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBA3M (KOBaJIEHTHAsl, MOHHAs, METAJNINYECKasl, BOJIOPOHAsI) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIICTKM KOHKPETHOTO BEUIECTBA (aTOMHAas, MOJEKYJSApHasd,
MOHHAs, METAJJIMYECKAs1), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCIUHCHU;

chOpMHUPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MPUHAJJIEKHOCTh
HEOPraHWYECKHUX BEIIECTB MO HMX COCTaBYy K ONPENEICHHOMY Kiaccy/rpymnmne
COEIMHEHUN (MPOCTBIE BEIIECTBA — METAJUIBI U HEMETAIUIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBHIBATH CMBICI MEPUOANYECKOr0 3aKoHa /.
W. MenneneeBa U AEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (PYHKITUY;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mnepuonoB Ilepmoandeckon CHCTEMBI
xumuueckux saemeHToB JI. M. MennesneeBa, MCIONb3ys HOHATHA «s-, P-, d-
AIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUU
10 IepuoIaM U rpyrmaM Ileppoanyeckon CUCTEMbl XUMUYECKHUX deMeHToB 1. 1.
Meneneena;

chOpMHPOBAHHOCTh YMEHUW  XapaKTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBAa HEOPraHWYECKHX BEIIECTB  pa3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHUE T€HETHYECKON CBSI3M MEKIY HEOPraHUYECKHUMHU
BEILIECTBAMU C IMTOMOIIBI0 YPABHEHUN COOTBETCTBYIONTUX XMMUYECKUX PEAKITU;

chOpMHUPOBAHHOCTh YMEHHS KJIACCU(MUIIUPOBATH XMUMHYECKHE PEAKIIUU TI0
pa3IMYHBIM TIpU3HAKaM (YUCITYy U COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTETICHEW OKWCIIECHUS 3JIEMEHTOB, OOpPaTHMOCTH
pEaKLMH, yYaCTHIO KaTaau3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUU COCTABJISITH YPABHEHUS PEAKIUN pa3InYHBIX
THUIIOB, MOJHBIC U COKPAIICHHBIC YPAaBHEHUS PEaKIMi HOHHOTO OOMEHa, YUUThIBas
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIA;



c(OPMUPOBAHHOCTh YMEHUH TMPOBOJUTH PEAKIMH, TOATBEPKAAIOIINE
KaueCTBEHHBI COCTAaB PA3JIMYHbIX HEOPTaHMYECKUX BEIIECTB, PACIO3HABAThH
OTBITHBIM MYTEM HMOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHMYECKUX
BEIIIECTB;

chOpMHPOBAHHOCTh YMEHHM  pacKpbIBaTh  CYIIHOCTh  OKUCIUTENIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOTO OajiaHca
3THUX PEAKIINM;

c(OpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pPEaKIMK OT Pa3TUYHbIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMHUYECKOTO PaBHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunnui Jle [llatensbe);

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHYECKHE IPOIIECCHI,
JeKallkie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHHUs] CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIMX HAYYHBIX NPUHIUNAX U
HKOJIOTMUYECKUX MPOOIeMaxX XUMUYECKOTO POU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHHUS C HCIIOJIB30BAHUEM
MOHATUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOUIEHUH Ta30B
MIpU XMMHYECKUX PEAKIUSAX, MACChl BEIIECTBA WJIM 00bEMa T'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOIIHUX B PEaKIUU
BEIIECTB, TEIUIOBOrO 3((deKTa peakluu Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChI
BELIECTB, IPEBPALLEHUS U COXPAHEHUsI SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUM COOJIOJIATh MTpaBUJia MOJIH30BAHUS XUMUYECKON
MOCy/Iol U J1TabopaTOpHBIM OOOpYJOBaHUEM, a TaKXKe IpaBUjia OOpAICHHS C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSMHU TIO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBHINOJIHATH XUMHUYECKHIA
AKCIIEPUMEHT (Pa3jioKE€HUE MEPOKCHUIA BOAOPOAA B MPHUCYTCTBHM KaTalu3aTopa,
OMpeJeNeHre Cpeabl PpacTBOPOB BEHIECTB C IOMOIIBIO  YHUBEPCAJIHHOTO
UHAMKATOPA, BIUSHUE PAa3IUYHbIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOH peakiuu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHbIE peaklMHu Ha cyinbdar-, KapOoHAT- U
XJIOpUJ-aHUOHBI, HA KaTUOH aMMOHUS, pEUICHHE 3KCIEpUMEHTABHBIX 3a]ad 0
TeMaM «Metaiey U «Hemeramib»y) B COOTBETCTBHM C MPAaBWIIAMH TEXHUKU
0e30macHOCTH MPU OOpAILEHUH C BEUIECTBAMU U JIa0OPAaTOPHBIM 000PYIOBAHUEM,
NPEJCTaBIATh PE3yJabTaThl XUMHUYECKOIO HSKCIepUMeHTa B QopMme 3ammcu
YpaBHEHUH COOTBETCTBYIOLIUX PEAKIMI U (OpMYyIUpOBaTh BBIBOJBI Ha OCHOBE
ATUX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XHUMUYECKYIO
uH(pOpMAIMIO, TOJYy4aeMyl0 M3 pa3HbIX HMCTOYHUKOB (CpeACTBA MacCOBOMU
KOMMYHHKaIK, UHTEpHET U Ipyrux);



chOpMHPOBAHHOCTh ~ YMEHHMA  COONIONATh  TpaBWja  JKOJOTHYECKH
1[eJ1eCO00pa3HOro TMOBEJAEHUsT B OBITY M TPYJOBOM JEATEIBHOCTH B LEJSAX
COXpPaHEHMSI CBOETO 3/I0POBbA M OKPYKAKOIIEH MPUPOJHOW Cpelibl, OCO3HABAaTh
ONACHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3MBbl ONPEICIICHHBIX BEMIECTB, IOHUMasl
cmbicit nokazarenss IIJIK, moscHATP Ha mpuMmepax cHocoObl YMEHBUIEHUS H
MPEJOTBPAIICHUS UX BPEHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00y4YaronIuXcsl ¢ OTPAHUYECHHBIMA BO3MOKHOCTSIMU 37I0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIMHBIX METONAaX TO3HAHHUS BEIIECTB H
XUMUYECKUX SIBJICHUI;

JUISL CHENBIX M CHa0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUCUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMHAYeCKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHuUe pa3iesioB U TeM (uudposbie)
Ne ni/mn P Konrpoabnbie | IIpakruyeckue bp
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckne 0CHOBbI OPraHUYECKOIl XUMUH
[Ipenmer opranmyeckoit xumuu. Teopus
11 CTPOCHHUS OPTaHUYCCKUX COCAMHEHUH A. 3
M. bytneposa
Wroro mo pazneny 3
Paznen 2. YrieBoaopoasl
2.1 [IpenenpHBIE YTIEBOJOPOIBI — ATKAHbI 2
29 HenpenenbHble yriaeBoIOpOAbI: aTKEHBI, 6 1
' aJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTndecKue yriaeBogopOobl 2
24 [IpupoaHbIe UCTOYHUKH YTIEBOIOPOIOB U 3 1
' UX 1epepaboTka
Hroro mo pazneny 13
Pa3nen 3. Kuciopoacoaep:xanie opranndeckue coeTHHEHUsI
3.1 Crnuptsl. denon 3
39 Anpaerunsl. KapOOHOBBIE KUCIOTHI. 7 1
' Cnoxublie 3QUpsI
3.3 VYrneBoabl 3 1




Hroro mo pazneny 13

Pasznen 4, A30Tc011ep>lcanme OpPraHu4eCKue COCAUHCHUSA

41 AMUHBI. AMUHOKHUCIOTHIL. 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 2 + 14lTA




11 KIIACC

Kosun4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne o/n P Kontpoabsnsie | IlpakTudeckue (wicpp )
NMPOrpaMMbI Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teoperudyeckne 0CHOBbI XUMHU
Ctpoenue atoMoB. [leproanueckuii 3akoH
11 u [lepuonnueckas cucteMa XUMHYECKUX 3
anemenToB JI. 1. MeHeneena
12 CtpoeHnue BemecTBa. MHOrooOpasue 4
' BEIIECTB
13 XUMHYECKUE peaKu 6 1 1
Utoro mo pazneny 13
Pa3nen 2. Heopranmdyeckasi XuMus
2.1 Meranibl 6
2.2 Hewmeramibt 9 1
93 CBs13b HEOPTaHUYECKUX U OPTaHUYECKUX 9
' BEIIECTB
Hroro no pazaeny 17
Pasznen 3. Xumus v :KM3Hb
3.1 XuUMUS B )KA3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 +14l1A 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEKTPOHHBIE
Ne Mara nudposbie
n/n Tewa ypoka Bcero Kontpoaubie | Ipaktirieckue H3y4eHusi | oOpa3oBaTe/IbHbIE
padoTsI padoThbI pecypest
1 [IpenmMer opranuyeckoil Xxumuu, ee 1
BO3HHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE
Teopus ctpoeHHst OpraHM4ECKUX
2 coenunenuit A. M. Bytiieposa, e¢ 1
OCHOBHBIE TOJIOKEHHUS
[IpencraBnenue o Knaccuukam
3 opraHuyeckux pemlectB. Homenknarypa 1
(cuctemaruyeckasi) U TpPUBUAIIbHBIE
Ha3BaHMsI OPraHUYECKHUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH 1 3TaH — NPOCTEUILNE 1
IIPEICTaBUTENN aJTKAaHOB
6 AJIKEHBI: COCTAaB M CTPOEHUE, CBOWCTBA 1
7 OTuUieH U NPOIUJIeH — MPOCTEHIINe 1
IIPEICTAaBUTENH aJIKEHOB
3 ITpakTruyeckas padota Ne 1. «Ilomyuenue 1 1
ATHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankamuensl. byraguen-1,3 u
9 MeTminoytaauen-1,3. [Tonydenue 1

CUHTETUYECKOT0 KayuyKa U pe3HHbI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUN PsijT. ATICTHIICH —
MPOCTEUILINN MPEICTABUTED AIIKUHOB

1 Boruncnenus no ypaBHEHUIO XUMUYECKON
peakuuu

12 Apensl: 6eH301 1 TOJIyod. TOKCHYHOCTH
apeHoB

13 I'eneTrueckas cBsi3b YII€BOJOPOIOB,
MIPUHAIICKANTNX K Pa3IMYHBIM KJ1accaM
[IpupoaHbIe UCTOYHHUKH YTIEBOIOPOIOB:

14 MPUPOHBIN a3 U NOMyTHBIE HEPTIHBIC
ra3pl, HeTh U MIPOIYKTHI €€ epepaboTKu
[IpupoaHbIe UCTOYHHUKH YTIEBOIOPOIOB:

15 MIPUPOHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3pl, He()Th ¥ MIPOYKTHI €€ MepepadboTKu

16 KonTponbHas pabota mo pazaeny
«YTIeBOIOPOIBI

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI:
MeTaHoOJ U 3TaHol. BogoponHas cBs3b

18 MHOT0aTOMHBIE CITUPTHI: STHIICHTITNKOIb 1
TIUICPUH

19 @DeHOo: CTPOSHUE MOJIEKYIBI, PU3NIECKUE
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHNE

20 Anpaeruapl: GopMambaeTu U
areTanpaerua. AeToH

21 OHOOCHOBHEIE MTPEICIIbHBIC KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs U YKCYCHAsI

22 [TpakTnueckas padora Ne 2. «CBoiicTBa




pacTBopa YKCYCHOU KHUCIOTBI»

23

CTeapI/IHOBaﬂ H OJICMHOBAs KHUCJIOTHI, KaK
MpEACTAaBUTCIIN BBICIIUX Kap6OHOBI>IX
KHUCJIOT

24

Mpbuia Kak coJii BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHE

25

Crnosxuble 2upbl Kak MPOU3BOIHBIC
KapOOHOBBIX KUCJIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

JKupbl: ruaposIH3, IPUMEHEHHE,
OuoJIOTNYecKast poJib KHUPOB

27

VYTIeBobI: COCTaB, KJIACCH(UKAIIHSL.
Baxneiimme mpeactaBUTeNH: TIII0K034,
bpykTO3a, caxaposa

28

Kpaxmai u nemirono3a Kak IpupoIHbIe
MTOJINMEPBI

29

KonTponbHas paboTa 1mo pasneny
«Kucnopojcoaepxaiye opraHuuecKue
COCTHHEHHUS

30

AMWHEBI: METHJIAaMUH U aHUIAH

31

AMMHOKHUCIIOTEI KaK aM(I)OTCpHBIe
OpraHn4Y€CKUC COCAUHCHU A, UX
OHOJIOTHYECKOE 3HAUCHHUE. Ilentuas:

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS

33

OCHOBHBIE TOHATHSI XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHU.
OcHOBHBIE METO/IBI CUHTE3A




BBICOKOMOJIEKYJIIPHBIX COEIUHEHU.

[TnacTmacchl, kKayqykH, BOJTOKHA

34

[IpoMexyTouHast aTTecTanus

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME

34




11 KIIACC

KoJsun4yecTBo yacoB JIeKTPOHHbIE
° ara
JI:;II Tewma ypoka Bcero Konrpoatitie | Ipaxririeckue fI[Sy‘leHI/IH :)lg[()l;l:()::feﬂbﬂble
padoThbI padoThI pecypes!

1 XUMHUYECKUH 3JIEMEHT. ATOM. 1 bubmmoreka [JOK
DneKTpoHHass KOH(UTYpaIHsi aTOMOB https://m.edsoo.ru/8fad2942
[lepronnueckuii 3aKOH U
[Tepuoanueckast cucteMa XUMHUYECKUX

2 anemenToB /. . MenpeneeBa, ux CBA3b 1 bubmorexa HOK
¢ COBpEMEHHOI TeOpHei CTPOEHIS https://m.edsoo.ru/5a8072af
aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX

3 COEIMHEHUH MO IPyIIaM U EPUOIaAM. 1 Bbu6mmoteka [LIOK
3HavYeHHE MEPUOJNIECKOTO 3aKOHA U https://m.edsoo.ru/3d2ca093
CHUCTEMBI XUMHYECKHUX 35ieMeHTOoB J[. 1.

MeHnzeneeBa B pa3BUTHH HAYKU
Crtpoenue BeecTBa. XUMHUYECKas

4 CBSI3b, €€ BUJIBI, MEXaHU3MBI 1 bubnunorexka [IOK
00pa3oBaHus KOBAJICHTHOW CBSI3H. https://m.edsoo.ru/8c66b12a
Bonopoanas cBs3b
BanentHOCTS.

5 OneKTpOOTpULATENBHOCTh. CTENEHb 1 bu6mmoreka [IOK
OKHcIeHus. BemecTBa MONEKYJISIPHOTO https://m.edsoo.ru/e167635b
Y HEMOJIEKYJIIPHOTO CTPOEHUS

5 [TonsiTHE O TUCTIEPCHBIX CUCTEMAX. 1 bubmuoteka [IOK
HcTunnpie U KOJIJIOUIHBIE PACTBOPBI. https://m.edsoo.ru/da2c70e4



https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4

MaccoBas A0JI1 BEMECTBA B PpaCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX COCTUHECHUH.
['eHeTHUeCKast CBSA3b HEOPTrAaHUIECKUX
BEIIIECTB, Pa3JINYHBIX KIACCOB

bubmuorexa [JOK
https://m.edsoo.ru/e9ccdd8d

Knaccudukanus XuMu4eckux peakuui
B HEOPraHWYECKOW U OpPraHU4eCKON
XUMHH. 3aKOH COXPAaHEHHS MACCHI
BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPAILECHHS] SDHEPTUU TIPH
XUMUYECKHUX PEAKIUAX

bubnuorexa [JOK
https://m.edsoo.ru/328e653a

CxopocTts peaknuu. O0paTuMbIe
peakiuu. XMMHUYeCKOe PaBHOBECHE

bubmnorexa [JOK
https://m.edsoo.ru/785e0ab4

10

[IpakTuueckas padora Ne 1. «Bnusiaue
pa3nuyHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

11

DIIEKTPOIUTHYECKAsT AUCCOLHALIHS.
[TonsiTHE O BOAOPOIHOM IMOKA3aTeNe
(pH) pacTtBopa. Peakiiuu nonHoro
oOMeHa. ['uaponu3 opraHMuecKux u
H€0pFaHI/I"I€CKI/IX BCIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [Tonstue 00 anexkrponamse
pacIIaBoB U pacTBOPOB COJIEH

13

KonTtponbHas paborta no paszaeny
«TeopeTndyecknue OCHOBBI XUMUM

14

MeTtaimel, UX TOJIOKEHHE B
[leproanueckoi CUCTEME XUMUYECKHUX



https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

snemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTpOCHHS aToMOB. O01IHEe
(bu3HYecKue CBONCTBAa METAJLIOB

15

Cru1aBbl METaIIOB.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHUMA
METaJIJIOB

16

XHUMHYECKHE CBOMCTBA BaXKHENIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aTfOMUHUIN ) U KX COCTMHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIH U
UX COeOUHEHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeJie3a
U UX COCIUHEHUN

19

[Tpaktuyeckas padbota Ne 2. "Pemenue
9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
«MeTtams»"

20

HCMeTaJ'IJ'II)I, UX IMOJOXKECHUEC B
[Tepronnueckoit cuCTEME XUMUYECKHUX
aneMeHToB . 1. Menaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

21

Ou3nyecKkue CBOKWCTBAa HEMETAILIOB.
AToTponus HEMETaUIOB (Ha IpUMEpe
KHCJIOpOJIa, cepbl, hocdopa u
yraepoaa)

22

XHUMHYECKHE CBOMCTBA raJJOr¢HoOB,
Cephl U UX COCTMHEHUI

23

XuMHYeCcKue CBOMCTBA a30Ta, pocodpa
U UX COCTUHECHUN




24

XUMUYECKHUE CBOMCTBA YIIepoaa,
KPEMHHUS M UX COETMHEHUI

25

[IprMeHeHre BaKHEUIIINX HEMETAIITIOB
U UX COCTUHEHUN

26

O0001IeHNEe U CHCTEMATH3aLKs 3HAHUH
o TeMe «Hemertaiel». Beraucienus
110 YPABHEHUSIM XUMHUYECKUX PEAKLINM U
TEPMOXHUMHUYECKHUE PACUCTHI

27

[Tpaxtuyeckas pabota Ne 3. «Pemienne
9KCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME
"Hemeramibl'"»

28

KoHTponbHas paboTta 1o reMam
«Metamael» 1 «HemeTamie

29

HeOpI‘aHI/I‘-IeCKI/Ie 1 OPraHUYCCKHUC
KHCJIOTHI. HeopFaHH‘-ICCKI/IC u
OpTraHU4Y€CKUC OCHOBAHUMA

30

AMpoTepHbIe HEOPTraHUYECKUE U
OpraHMYECKHUE COCTUHEHUS.
I'enernueckas cBsi3b HEOPraHUYECKUX U
OpPraHMYECKUX BEILECTB

31

Ponp xumMuu B o0ecrieueHun
AKOJIOTUYECKOU, JHEPTETUUECKON U
MUIIEBON 0€30MacHOCTH, Pa3BUTHHI
MEIULIUHBI

32

[IpencraBnenus 06 00X HAYUHBIX
NPUHIAIIAX IPOMBIIUIEHHOTO
HOJYy4YEHHUs] BXKHEHIIINX BELIECTB

33

UYenoBek B MUpE BELIECTB U




MaTepuanoB. XUMUS U 3J0POBbE

YeJoBeKa
34 [TpomexyTo4Hast aTTecTaIus 1
OBIIEE KOJIMYECTBO YHACOB I1O 34

I[TPOT'PAMME
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