MMHUCTEPCTBO ITPOCBELIEHUS POCCUACKON ®EJEPALIAA

MpunucreperBo o6pa3oBanus U HaykH Pecniy6smmku larecran

PACCMOTPEHO

Ha 3acenanun

MP "T'ymbeToBckuii paiion'

MKOY "Huautauackas COII"

COTI'JTACOBAHO

3aMecTHTEND JAUPEKTOpA 1Mo

YBP 4

VTBEPXJIEHO ™,

| o
Jupextop MKOY " -
«Tumurmaackas COMy»

Me'ronoﬁbgnn:?)l
A /e a2
Ab6axapaubupos M.3. [asrepees I'.C. 'amxubexor M.P.

01 ot «31» 08 2023 r.

01 ot «31» 08 2023 r.

01 ot «31» 08 2023 1.

PABOYASI TPOTPAMMA

(ID 3930523)

y4eoHoro npeavera «Xumus. bazoBbii ypoBeHb»

quts obyvaromuxes 10 — 11 knaccos

¢. Huaaras 2023



HNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha ypOBHE cpeaHero oOmiero oOpa3oBaHUsl pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii denepanumy,
TpeOOBaHUH K pe3ysibTaTaM OCBOEHUs (perepanbHO 00pa3oBaTeIbHON MPOrpaMMbl CPEJHETO OOILEro
obpazoBanus (DPOII COO), npencrabieHHbIx B DeepaabHOM TOCYAAPCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom Konuenmum mnpenojaBaHus ydeOHOro mpeamera «XUMHUS» B
oOpazoBaTenpHBIX  opraHm3anmsx  Poccuiickoii ~ ®exepauuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbBIE IMPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTreruu pa3BUTHS BOCIUTAHUS B
Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue IlpaButensctBa PO or 29.0S.
2015 Ne 996 - p.).

OcHOBY IOJIXOJIOB K pa3pabOTKe MpOorpamMMmbl MO XMMHH, K OINpPEICIICHUI0 OOILel cTpaTeruu
00y4yeHHMs, BOCIIUTAHUA U PA3BUTUS OOYYAIOLIMXCS CPEACTBAMH Y4E€OHOro mpeamera «XUMMsD s
10-11 xmaccoB Ha 0a30BOM YpOBHE cOCTaBWIM KoHLenTyanbHble nojoxenus PIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH LEJEH, COJIEp)KaHMS, PEe3yJbTaToB OOY4YeHUS U TpeOOBaHHMH K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumnueckoe oOpa3oBaHue, MM0JIyyaeMoe BBIITYCKHMKaMH 0011e00pa30oBaTebHON OpraHu3anuy,
SBJIAIETCS HEOThEMJIEMON 4YacTbio HMX 00pa3oBaHHOCTH. OHO CIYXUT 3aBEpUIAIOIIMM 3TaloM
peayiu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MNPUCYLIUX
LIEJIOCTHOM CHUCTEME XHMHYECKOTO 00pa3oBaHMsA. OTH LIEHHOCTH KacalOTCs IO3HAHUS 3aKOHOB
IpUpobl, (POPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KYJIbTypbl YENIOBEKAa, a TAKXKE SKOJIOTMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO M TPUPOAHON cpene. Peammsyercs xuMmudeckoe
oOpa3oBaHue OOydYaIONIUXCS HA YPOBHE CpPETHETro OOIero oOpa3oBaHUs CPEACTBAMH YIeOHOTO
npeamera «XuUMHs», COJIepKaHUe M MOCTPOEHHE KOTOPOTo ONpeAeseHbl B MpOorpaMMme IO XUMHUH C
y4€ToM crneuu(UuKU HayKH XUMHHM, € 3Hau€HUs B IMO3HAHUM NPHUPOJbl U B MaTEpUAIBbHOM >KU3HU
obmecTBa, a TaKke C Y4ETOM OOMMX MENeld W TNPHUHIHUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBI CpeHero odero oopasoanus B Poccuiickoit denepanumu.

XuMHs Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK HIpaeT ocoOyl0 poJib B COBPEMEHHOM
LUBWIN3ALMU, B CO3JaHUU HOBOW 0a3bl MaTepHaIbHOM KyabTypbl. OHa BHOCHUT CBOM BKJIaJ B
(bopMHpOBaHNE PAIIMOHATBHOIO HAyYHOTO MBILIUICHUS, B CO3[aHUE IIEJIOCTHOTIO IMpPENCTaBICHUS 00
OKpY’KaloIlleM MUpPE KaK O €IMHCTBE IPUPO/IbI U UeIOBEKa, KOTOpoe POpMUpPYETCsl B XMMHUU Ha OCHOBE
IIOHVMAaHHs BEIECTBEHHOIO COCTaBa OKPY)KAIOIIEr0 MHpa, OCO3HAHMS B3aUMOCBSI3H  MEXKAY
CTPOEHHUEM BELIECTB, UX CBOUCTBAMH U BO3MOXKHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOAEWCTBYS C OPYIMMH €CTECTBEHHBIMH HayKaMH, XUMHs CTajda HEOThEeMJIEMOMN
4acTbI0 MUPOBON KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIELIHOTO TpyJa U >KM3HU Ka)KJOro wWieHa
obmectBa. CoBpeMeHHass XMMHs Kak HayKa coO3uaTenbHas, Kak HayKa BBICOKHX TEXHOJIOTHIl
HafpaBjieHa Ha pelleHue INoOAJbHBIX MPOOJIIEM YCTOHYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM, IKOJIOrHYECKO 0€30aCHOCTH M OXPaHBbI 310POBBS.

B coorBerctBUM ¢ O0mMMM LENSIMH W TNPUHIMIAMH CpPEAHEro o00IIero oOpa3oBaHUA
cogepkanue mnpenmera «Xumus» (10-11 kmaccel, 0a30BbIi ypOBEHb H3y4Y€HHs) OPHEHTHUPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOyYalomuxcs, HEOOXOIUMYI0 UM s
BBIPAaOOTKHM MMPOBO33PEHUECKUX OPHUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJOJKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBngomuMy npeaMera «XUMus» ABISIOTCA 0a30Bble Kypchl — «Opranuyeckas XUuMus» u
«O0mas 1 HeopraHuveckas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOIl HayKH: CHUCT€Ma 3HAHUM MO HEOPraHMYECKOW XMMMHU (C BKIIOUEHUEM 3HAHMN U3
oOuiel XMMHK) U OopraHuyeckol xumuu. PopMUpOBaHUE TAHHOM CUCTEMbl 3HAHUN NPU H3Yy4EHUU
npenMera oOecreynBaeT BO3MOXHOCTh PACCMOTPEHHUS BCEr0 MHOT0OOpa3usl BEIIECTB HAa OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa comepxkanusi KypcoB — «Opranudeckas xumusi» U «OOIIas U HeopraHMYecKas
XUMHS» cPOopMHpOBaHA B IporpaMme MO XMMHHM Ha OCHOBE CHCTEMHOTO IOJIXO0Ja K H3YyYEHUIO
y4eOHOTO MaTepuajia W OOYyCIIOBJIEHA HCTOPHUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHMM BEIECTBA
paccMaTpuBarOTCsS Ha YPOBHE KJIACCUYECKOW TEOPUM CTPOECHMSI OPTaHUYECKUX COEAMHEHMM, a TaKKe
Ha YpPOBHE CTEPEOXMMHUYECKHUX U DJIEKTPOHHBIX IMPEACTaBICHUN 0 cTpoeHuH BemiecTB. CBeneHus 00
M3Yy4aeMbIX B Kypce BEIIeCTBaxX JAIOTCSA B Pa3BUTUHU — OT YIJIEBOJOPOJOB JI0 CIOKHBIX OMOJIOTHYECKH
aKTUBHBIX COCJIMHEHUH. B Kypce OpraHM4eckoil XMMHUU TOJY4YaloT pa3BUTHE CHOPMHpPOBAHHBIC Ha
YPOBHE OCHOBHOTrO 001ero oOpa3oBaHMs [E€pBOHAYaJIbHbIE IPEJICTABICHUS O XUMHUYECKOW CBSA3H,
KJIacCCU(UKALMOHHBIX TMPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOWCTB BELIECTB OT WX CTPOEHHS, O
XUMHUYECKON PEAKIUU.

[lon HOBBIM yrioM 3peHHs B npeaMmere «Xumus» 0a30BOro YpOBHS paccMaTpUBACTCA
M3YYeHHBI Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMA TEOPETUUYECKUH Marepuan u
(akToNOrMuecKue CBEJIEHUs O BelIeCTBAX M XMMHMYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0miasi ¥ HeopraHuyeckas XUMHS» OOYYaIOIIMMCS MPEAOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE NEPUOJAMYECKOT0 3aKOHA C OOLIETEOPETHUECKUX M METOJIOJIOTMYECKUX MO3MLMM, rirydxe
MOHATh MCTOPUICCKOE M3MEHEHHE (YHKIIMI ATOro 3aKOHA — OT 000O0mIaromiei 10 OOBACHSIOMEH H
MIPOTHO3UPYIOLLEH.

Enunas cucrtema 3HaHWN O Ba)KHEMIIMX BEIIECTBaX, MX COCTaBE, CTPOEHUHU, CBOICTBAX H
IPUMEHEHHUH, a TAKKE€ O XMMHUYECKHX PEAKIUSAX, UX CYLIIHOCTH W 3aKOHOMEPHOCTSIX IPOTEKaHUs
nomnounHsercsa B Kypcax 10 u 11 knaccoB anemMeHTaMM COAEpKaHUsl, UMEIOIIMMU KYJIbTYpPOJIOTHUECKHM
U TMPUKIAAHON XapakTep. ITH 3HaHHs CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBS3U XUMHUU C APYTUMU
HayKaMH, DPacKpbIBalOT €€ pPOJb B II03HABATEIbHOW W NPAKTUYECKOM JAESTEIbHOCTU YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K IMPOIECCY TBOPYECTBA B 00JACTH TEOPUH M MPAKTUIECKUX
IPWIOKEHUH XHUMUHU, I[OMOTalOT BBITYCKHUKY OpPHUEHTUPOBATHCA B OOILECTBEHHO U JMYHOCTHO
3HAYUMBIX MPOOIEMax, CBI3aHHBIX C XUMHEWU, KPUTUUECKU OCMBICIUBATh HHPOPMAIMIO U TPUMEHSTH
e€ Uil  TONOJHEHUs  3HAHUW, PpEUICHUS  UHTEJUIEKTYaJIbHBIX W SKCHEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/ad. B 1enoM coaepxaHue yyeOHOro npeamera «XuUMHUS» JTaHHOTO YpPOBHS
U3Y4YEHUsS] OPHUEHTHPOBAHO Ha (POPMHpPOBAHUE Yy OOYYAIOIIMXCS MHUPOBO33PEHUECKON OCHOBBI IS
NOHUMaHus (UIocOPCKUX HIeH, TaKMX KaK: MaTepualbHOE €AMHCTBO HEOPraHUYecKoro |
OpPraHUYeCcKOro Mupa, 00yCIOBIEHHOCTb CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHEM, II03HABAEMOCTh
MPUPOIHBIX SBJICHUM MyTEM AKCIEPUMEHTa M PEIIeHUs NPOTUBOPEUHM MEXIy HOBBIMH (DakTamMu U
TEOPETUYECKUMH IPEANOCHUIKAMHU, OCO3HAHME POJIM XMMHUHU B PEIIEHUHU SKOJIOTMYECKHUX MpoOieM, a
TaKkXke IMpobsieM cOepexeHHUs SHEPreTUUYEeCKUX PECYPCOB, ChIPbS, CO3JaHUS HOBBIX TEXHOJOTHH U
MaTEpUaJIOB.

B mutane pemieHus 3agad BOCIUTAHUS, Pa3BUTUS U COLMANIM3ALMM OOYYaIOUIUXCS MPUHATHIE
IpOrpaMMOil MO XUMHHM TOAXOAbl K ONPEACNICHUIO COAEPKAHHWSA U IOCTPOCHMS TpeaAMeTa
peaycMaTpuBaoT (OPMHUPOBAHNE YHUBEPCANBHBIX YUEOHBIX AEHCTBUI, HMEIOINX 0a30BO€ 3HAUEHUE
JUI  pa3iM4YHBIX BHUJOB JIEATENIHOCTH: peIIeHUs mnpodjeM, TIOUCKa, aHajdu3a U 00paboTKH
uHpopMaluY, HEOOXOAWMBIX Ul TNPHOOPETeHHs OIbITa MPAKTHUYECKOW M HMCCIIEeN0BATENbCKOM
NesITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUM XUMHH.

B npakTuke npenojaBaHus XMMHUHM Kak Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, TaK U Ha
YPOBHE CpeAHero olIiero o0pa3oBaHus, MPU ONPENEICHUHN COAEPKATEIbHOW XapaKTepUCTUKH Lesei
U3Y4YEHHs TIpeAMETa HaNpaBJIEHUEM IIEPBOCTENEHHOM 3HAYMMOCTH TPAaJUIMOHHO NpHU3HAETCA
dbopMUpOBaHHE OCHOB XHUMHYECKOW HayKd KakK oO0JIacTU COBPEMEHHOT0 €CTECTBO3HAHUS,
MPAKTUYECKON JEeATEIbHOCTH YelIOBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KyibTyphl. C
METOJMYECKOW TOUKHM 3PEHHS TAKOM IMOJIXOJ K ONPEACIICHUIO LEeNed M3ydeHMs] MPEAMETa SIBIISIETCS
BIIOJIHE ONPaBJaHHBIM.

CornacHo J1aHHOM TOUYKe 3pEHMs TJIaBHBIMH LIEISIMH U3Y4YEHHUs IpeaMmeTa «XUMHs» Ha 6a30BOM
ypoBHe (10 =11 ki1.) IBIAIOTCS:



e (GOpMHPOBAHHUE CUCTEMbl XUMHUUYECKUX 3HAHUN KaK BOXKHEWIIIECH COCTABIISIIONIEH €CTECTBEHHO-
HAyYHON KapTUHBI MHpa, B OCHOBE KOTOPOI JIeXaT KJIIOUEBbIC MOHATHA, (yHIaMEHTaIbHbIC
3aKOHBI M TEOPUM XUMHH, OCBOCHHE $I3bIKa HAyKH, YCBOCHHE M IOHHUMaHHE CYIIHOCTH
JOCTYMHBIX 0000IIEHUIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH HX
Pa3sBUTHA U CTAHOBJICHUSA,

e (opmupoBaHUE UM pa3BUTHE IMPEACTABICHUM O HAyYHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHAYECKUX PEAKLIUH, HEOOXOIUMBIX JUIsl PHOOPETEHNUS YMEHUN OPUEHTHUPOBATHCS B MUPE
BCIIECCTB MU XHUMHYCCKHUX HBJ’ICHHﬁ, HUMCIOIUX MCECTO B MpHUPOAC, B HpaKTquCKOﬁ )51
MTOBCETHEBHOM JKU3HM;

® Ppa3BUTUC YMCHI/Iﬁ U CIIOCOOO0B ACATCIIbHOCTH, CBA3aHHBIX C Ha6HIOI[eHI/I€M n O6’b$ICHCHI/IeM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acCHOT0 OOpaIeHHsl ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHas XapaKTepUCTHKA LeJel M 3aqady U3ydyeHUs MpeaMeTa B
nporpamMme 1Mo XMMHM YTOYHCHA U CKOPPCKTUPOBaHAa B COOTBCTCTBHMH C HOBBIMU HNPHUOPHUTCTAMH B
cucreme cpenHero ooOmiero obpazoBanus. CerojHs B MPEMOAaBaHUM XUMHUHU B OOJBIIEH CTENeHU
OTHAETCsl MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE CojiepKaHusi oOyueHHs, OpUEHTHUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHHUKA 00I11€00pa30BaTEIbHON OpraHU3alliy, BIAACIONIEro He Ha0OpOM 3HaHUH, a
(yHKIMOHATBHON TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHMSMHU aKTHBHOTO TOJYYEHUS 3HAHUN |
IIPUMCHCHUS UX B peaﬂbHOfI JKU3HU I PCIICHHUA MTPAKTHYCCKUX 3aa4.

B cBsi3u ¢ 3TUM mpu U3ydeHUU MpeaMeTa «XUMUs» JOMUHUPYIOUIEe 3HaYeHHEe MPHOOpPETaoT
TaKue LeIH U 3aJ1a4d, KaK:

amanTanus oOy4aromMXcs K YCIOBHSM AMHAMHUYHO Pa3BUBAIONIETOCS MHpa, (popMupoBaHue
WHTEJUICKTYaJIbHO ~ Pa3BUTOW  JMYHOCTH, TOTOBOH K CaMOOOpa3oBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITEIFHOMY TMPHUHSATHIO TPAaMOTHBIX pEIICHUH B KOHKPETHBIX J>KU3HEHHBIX CHUTYallUfX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHE Y OOYYAIOIIUXCS KIFOYCBBIX HABBIKOB (KIFOYECBBIX KOMIICTCHIIHI), UMEIOIINX
VHHUBEPCATHHOE 3HAYCHUE ISl PA3JIMYHBIX BHJIOB JCSITEILHOCTH: PEIICHHS TPoOJieM, TTOMCKa, aHATTN3a
u 00paboTku HMHGPOpPMAIUU, HEOOXOMMMBIX i MPHOOPETEHHUs OMbITa JEATEIbHOCTH, KOTOpPas
3aHMMaeT BaKHOE MECTO B TO3HAHMM XWMHUHU, a TaKXKe IS OLUEHKH C TO3HIMHA 3KOJIOTHYECKOU
0€e30I1aCHOCTH XapakTepa BJIUAHUA BCIICCTB MU XHUMHUUYCCKHX IIPOLECCOB HAa OPraHuU3M YCJIOBCKa U
MIPUPOHYIO CPeny;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, WHTEIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH
00yJaroIuxcsi: CloCOOHOCTH CaMOCTOSITENILHO MPUOOpETaTh HOBBIE 3HAHMSI 10 XUMHUU B COOTBETCTBUU
C XU3HCHHBIMU HOTp€6HOCT$[MI/I, HCIIOJIB30BaTh COBPCMCHHBIC I/IH(i)OpMaHI/IOHHBIe TEXHOJIOTUU JIA
MOKMCKA U aHaIn3a y4eOHO! 1 Hay4YHO-TIONYJIpHONW HH(OPMALIUK XUMUUYECKOTO COepKAHUS;

dbopMUpOBaHHE M PA3BUTHE y OOYYAIOIIUXCS ACCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOII0IaTEIbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIpHU ITAaHUPOBAHUHN U IPOBCACHUN XUMHUUYCCKOI'O OKCIICPUMCEHTA,

BOCIUTaHHE Yy O0ydarolmmxcsl YOeKIEHHOCTH B T'yMaHUCTHYECKON HANpPaBJIEHHOCTH XUMHH, €€
B2XHOW POJIM B PEIICHUU TI00ANBHBIX MPOOJIEM palliOHAILHOTO MPUPOAONOI30BaHNUS, TOMOIHEHUS
OHEPreTHYECKUX PECYpPCOB U COXpPAHEHHS MPUPOJHOTO PAaBHOBECHUS, OCO3HAHUS HEOOXOIUMOCTHU
OCpe)XKHOTO OTHONIICHHWS K TIPUPOJAEC W CBOEMY 370pPOBBIO, a TakKe TPUOOPETCHHS OIbITa
HCITIOJIB30BAHUS ITOJTYUCHHBIX 3HAaHUU JJI IPUHATHA TPAaMOTHBIX peIHeHI/Iﬁ B CUTyallMsiX, CBA3aHHBIX C
XUMHUYECCKUMU SABJICHUAMU.

B yuebHOM 11aHE cpeHero o01ero o0pa3oBaHus MpeaAMeT «XUMuUs» 6a30BOr0 YPOBHS BXOJTUT
B COCTaB IMpeIMeTHOH 00nacTi «EcTecTBeHHO-HayYHBIE TIPEIMETHD».

O6miee unciio YacoB, OTBEACHHBIX ISl U3yUEHHUsI XUMHH, Ha 0a30BOM YPOBHE CPEIHETO OOIIEero
oOpa3zoBanusi, coctaBisgeT 68 yacos: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 kmacce — 34 vaca (1
4ac B HEJIEIIO).



COJEP)KAHUE OBYYEHUA
10 KITIACC

OPI'AHNYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenmer opraHnueckoil XMMuu: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUYEHUE B IOJTYYEHUH HOBBIX
BEIIECTB M MarepuayioB. Teopus CTpOEHHs oOpraHuyeckux coeauHennii A. M. bytiepoBa, eé
OCHOBHbIE TON0KeHUsA. CTpyKTypHble (OpMyJbl OpraHMYECKMX BellecTB. I'omonorus, nzomepus.
XHUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiIacCH(UKAIMKA OPraHMYECKUX BemlecTB. HoMeHKIaTypa OpraHMYecKHX
COeIMHEHUI (cucTeMaTHyecKas) U TPUBUAJIbHBIE HAa3BaHMUS BaKHEHIIMX MpPENCTaBUTENIEH KIIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METO/bl M3YyYEHHUS BEIIECTB U UX IPEBPALLEHUI: O3HAKOMIIEHHE C
o0pa3aMu OpraHMYECKMX BEIIECTB M MaTepuallaMd Ha HMX OCHOBE, MOJICIIMPOBAHUE MOJICKYI
OpPraHUYECKUX BEIECTB, HAOJIIOJCHUE U ONMCAHHE JIEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAILECHHIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYIIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH psa. Meran M 3TaH — npocTeniune
IIPEJCTaBUTENIN ANKAHOB: (PM3MYECKHE U XMMUYECKHE CBOMCTBa (peakLUuu 3aMeIleHUs] U TOpeHHs),
HaxXO0XJECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJKeHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKUN psf. ODTWUJIEH W TNPONUJIEH — IMPOCTEHIINe
NPEJCTaBUTENIN AIKCHOB: (M3MYECKHEe M XUMHYECKHME CBOWCTBA (pEaku TUAPUPOBAHMUSA,
raJJOreHUPOBAHUS, TUApATALlUH, OKUCIECHHS U TIOJTMMEpU3alliu ), MOJydeHHUE U IPUMEHEHHE.

Anxaguensl: Oyraauen-1,3 u wmerunOyraguen-1,3: cTpoeHue, BaKHEWIIHNE XUMUYECKUE
cBoiicTBa (peakius noauMmepusanuuu). [lonyyeHne CHHTETUUECKOTrO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUHN psAl. ALIETUIIEH — IPOCTEHINi
NPEJCTaBUTENIb AJKMHOB: COCTaB, CTpOEHHUE, (u3MyYeckre M XHUMHYECKHE CBOWCTBa (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALUH, TOPEHNUS ), TOJTydeHHUE U TPUMEHEHHE.

Apenbl. ben3on: cocraB, cTpoeHue, (QuMUecKMe W XUMHUYECKHE CBOWMCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHHUA), MOJIyueHUE U NpuUMeHeHue. Toayon: cocmas, cmpoeHue,
@uszuueckue u Xumuueckue C60UCMEA (pPeaKyuu 2an02eHUpo8aHus U HUMPOBAHUS), NONYUeHUe U
npumererue. TOKCHYHOCTb apeHOB. | 'eHeTHUecKast CBSA3b MEKY YIIIEBOJAOPOJaMH, IPUHAIJIEKAIUMU
K pa3jMyYHbIM KJIaccaM.

[IpupoaHble HCTOUHUKH YIiIeBOJAOpo10B. [Ipupoanblil ra3 u nonytHele HeQTsAHbIE Ta3bl. HedTh
n e€ mnpoucxoxaeHue. CrocoObl nepepabOTKM HEPTH: MEPEeroHKa, KPEKHHI (TePMHYECKU,
KaTaJIUTHUeCKui ), muponu3. IIpoxykTsl nepepaboTku HeTH, UX IPUMEHEHHUE B IPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yroib U IpOAYKTHI €ro nepepaboTKH.

DKcriepuMEHTAIbHbIE METOJbl M3y4YeHHUS BEIIeCTB W UX MPEeBPALICHUI: O3HAKOMJIEHHE C
oOpa3uamu IlacTMacc, KaydykoB M pe3uHbl, komiekuuu «Hedtb» u «Yromp», MoaenupoBaHue
MOJIEKYJI YTJIEBOJIOPOIOB U T'aJIOTeHONPOU3BOIHBIX, MPOBEACHUE MPAKTUUECKOW paboThI: MOTyYeHHE
STWJIEHA U U3yYEHHUE €TO CBOMCTB.

Pacuérnebie 3anaun.

Boruncnenus mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOIO
BEIIECTBA WJIM MPOAYKTA PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WJIM MPOJIYKTOB PEAKLIUH).

Kuciiopoacoaep:kamme opranmueckue coeinHeHus

[IpenenbHble OAHOATOMHBIE CIIUPTHL. METaHOJ U 3TAHOJ: CTPOCHUE, (PU3HUECKUE U XUMUYECKHE
CBOMCTBAa (p€akUMM C aKTUBHBIMH MeETa/llaMH, TaJIOTEHOBOJOPOAAMH, TOpPEHHE), NPHUMEHEHUE.




Bonoponnsle cBsi3M MeXAy MOJIEKYJIAMH CHOUPTOB. J[eWCTBME METaHOJIA M 3TAHOJA HA OpPraHu3M
YeloBeKa.

MHoOroaTtoMHbl€ CIUPTHL. DTUIICHTIMKOJIb U TIUIEPUH: CTpOeHUE, (GU3NYECKUE U XUMHYECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO IIEIOYHBIMU METAJJIaMH, KQUeCTBEHHAs PEaKlusi Ha MHOTOAaTOMHBIE
cnupthl). JlelicTBre Ha opraHu3m yesoBeka. [ [puMeHeHne runepruHa u 3TUIICHTIIMKOJIS.

@DeHo: CTpOCHHE MOJIEKYIbI, (pU3MYecKrue U XHUMHUYECKHe CBOMcTBa. TOKCHMYHOCTH (peHoIna.
[Ipumenenue denomna.

Anbnerunipl U kemornwvl. DopMaNbICTH, ALETATIBACTH/: CTPOCHUE, (PU3HUECKUE U XUMHYECKHIE
CBOWCTBa (peakuuy OKHCICHHS M BOCCTAHOBJCHHS, KAauyeCTBEHHBIC pEaKIUH), IOJy4eHUE U
MIPUMEHEHHUE.

OAHOOCHOBHBIE TpeJelibHbIe KapOOHOBBIE KHUCIOTHL. MypaBbHHasT M YKCYCHasi KHCIIOTHI:
cTpoeHue, (U3NYECKHe M XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME IS Kjacca KHUCIOT, PeaKIus
STepUHKAINN), TTOTyYeHUE U puMeHeHne. CTeapuHOBas M OJCMHOBAsI KUCIOTHI KaK MPEICTaBUTENIN
BBICIIMX KapOOHOBBIX KHCIOT. Mbljia KaK COJIU BBICHINX KapOOHOBBIX KUCJIOT, UX MOIOIEE IeHCTBUE.

CrnosxHble 3QHUpbI KaK MPOU3BOJHbIE KAPOOHOBBIX KUCIOT. ['UaAponu3 ciaoKHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoasl: cocTaB, Kiaccu(uKanus YriaeBoaoB (MOHO-, JW- W ToOJHcaxapuibl). [roko3a —
MPOCTEHIINI MOHOCAXapU: OCOOEHHOCTH CTPOEHUS MOJIEKYIIbI, (PU3NUYECKUE U XMMHYECKHE CBONCTBA
(B3ammopetictBue ¢ ruapokcuaom meau(ll), okuciaenne ammuadasiM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OPOKEHHE TIFOKO3bI), HAXOXKJICHUE B MPUPOJIE, IPUMEHEHHE, OMOJIIOTHYECKast POJIb.
®otocunTe3. PpyKTO3a KaK U30MEP TITFOKO3HI.

Kpaxman u wnemmono3a kKak OpupofHbie monuMepbl. CTpoeHHE Kpaxmaia M ILEJUTFOJIO3bI.
duznyeckue U XMMHUYECKHE CBOMCTBA KpaxMmaina (TUIPOIN3, KaYeCTBEHHAs PEaKIUs C HOJIOM).

DKCcIepUMEHTAIbHBIE METOJbl HM3YyYCHHsS BEIIECTB M WX NPEBpAIlleHW: MPOBEICHUE,
HaOJIOZICHNE M ONHMCAHWE JIEMOHCTPAIlMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKLIUU
OJIHOATOMHBIX CIUPTOB (OKHCIeHHe dTaHona okcuaoM Meau(ll)), MHOroaroMHBIX CIHUPTOB
(B3ammogerictBue rTiunepuHa ¢ ruapokcugom Meau(ll)), ampaernmoB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuga cepedpa(l) u ruapoxcuaom meau(ll), B3ammopeicTBue Kpaxmalia ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérneie 3amaumn.

Bbruuciienus mo ypaBHEHHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOAHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOJHBIX
BEIIECTB WU MPOTYKTOB PEAKIINH).

A3oTcozepikalie OpraHnuecKue CoeIMHEHMS.

AMMHOKHCIIOTBl Kak aM{QoOTepHble OpraHuyeckue coenuHeHus. Puznyeckue U XUMHUYECKHUE
CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe MHIKHA). bruonornueckoe 3Ha4eHnEe aMUHOKHUCIIOT. [lenTumbl.

Benkum kak TpUpPOAHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAS W
TpeTU4Hass CTPYKTypa OenkoB. XHMHYECKHE CBOHCTBa OENKOB: THMJIPONH3, JEHATyparus,
KayeCTBEHHbIE peaKMy Ha OeJIKH.

DKcIepUMeHTaTbHbIE METO/Ibl M3YUEHUS BELECTB U MX MPEBpAILCHHUA: HAOII0AeHNE U ONHCaHue
JEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIusl OSIKOB IPU HArpeBaHWH, IBETHBIE PEAKITH OCITKOB.

BbicokoMoieKyIsIpHbIE COeTMHEHUS

OCHOBHBIE TOHATHS XHMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHHMH: MOHOMEp, MOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPU3ALIUM, CPEelHAs MOJeKyJsipHas Macca. OCHOBHBIE METObI
CHHTE3a BRICOKOMOJIEKYIISIPHBIX COCTMHEHUH — TIOJTMMEPH3aIHs U TIOJIMKOHICHCAIINSI.

DKcIepUMEHTATbHBIE METOJbI W3YyYeHHsI BEIIECTB M WX IMPEBpAICHUI: O3HAKOMJICHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KayuyKOB.

MeXIpeIMeTHbIE CBS3H.



Peanuzanus MeXnpeaIMETHBIX CBA3€M IpHU M3ydeHMM opraHuueckoil xumuu B 10 kiacce
OCYILIECTBIISICTCS] Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHITHIA,
SIBJISIOIIMXCSI CHCTEMHBIMHU ISl OTAETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKIIA.

OOme ecTecTBEHHO-HAYYHbIC TOHSTHS: SBICHHE, HAyYHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHauM3, CHHTE3, KJIAacCH(UKaIUs, TEePUOJUYHOCTh, HAOIIOJCHUE, H3MEpEHHE, JKCIEPUMEHT,
MOJIETTUPOBaHUE.

Oduszuka: marepusi, YHEprusi, Macca, aroM, JJIEKTPOH, MOJEKYJa, YHEPreTHUYEeCKUil YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHME BEUIECTBA, (M3NYECKHUE BEIWYMHBI M CIUHHIBI MX
M3MEpEHusl.

buonorus: knerka, opranusM, Ouocdepa, oOMEH BelIECTB B OpraHusme, (GOTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YTIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoNOTHsA: NUIIEBBIE NPOIYKTHI, OCHOBHI PAIlMOHAIBHOTO IHMTAHHS, MOIOIIUE CPE/ICTBA,
JIEKapCTBEHHbIE W KOCMETHYECKHE IMperapaThl, MaTepHajbl M3 HMCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KIIACC
OBIIASA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHYECKHUH 3JIEMEHT. ATOM. SIIpo aroma, U30TOMbI. DIEKTPOHHAsE 000JI0UKa. DHEPreTUYECKUE
YPOBHH, IMOIYPOBHH. ATOMHBIC OpOHTamu, S-, P-, d- amemeHThl. OCOOCHHOCTH pacCHpeeiICHHs
3JIEKTPOHOB IO OpOMTAIsIM B aTOMax »3JEMEHTOB IEPBBIX YETHIPEX MEPUOAOB. JIEKTPOHHAsS
KOH(HUTypamus aTOMOB.

[Iepnonnueckuit 3akoH u [lepuoanueckas cucreMa XuMu4eckux 3yeMeHToB J. M. Menneneena.
Ces3p nepuonnueckoro 3akoHa u Ilepuognueckoil cucreMbl xumuueckux dsiemeHtos JI. WM.
MenzeneeBa C COBPEMEHHOW TEOPUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMSI CBOWCTB
XUMHUYECKHUX SJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIO0XKHBIX BEILIECTB 110 IPYIIaM U MEpUoiaM.
3HaueHue NepruoINYECKOro 3aKkoHa B pa3BUTUH HAYKH.

CrpoeHnue BemecTBa. XUMHUECKas CBA3b. BUJIbI XUMUUECKOHN CBSI3U (KOBaJIGHTHAs! HEMOJsIpHAs
U TOJIApHAsA, MOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHMsl KOBAJIEHTHOM XUMHUYECKOW CBSI3U
(0OMeHHBIN U TOHOPHO-aKLEeNTOpHbI). Bogopoanas cBsa3b. BaeHTHOCTb. DNEeKTpOOTPUIIATEIBHOCTb.
Crenenp okucineHus. MIoHbI: KaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTpOEHHUS. 3aKOH IIOCTOSHCTBA COCTaBa
BEUIECTBA. T[HMbl KPUCTAUIMYECKMX PpEHIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[lonsiTe o aucnepcHbIX cucTeMax. VICTMHHBIE M KOJIJIOWJHBIE pacTBOphl. MaccoBast 10iis
BElIECTBa B pacTBOpE.

Knaccudukanuss HeopraHumdeckux coefuHeHuil. HoMeHkIaTypa HEOPraHWYeCKHUX BEIIECTB.
I'enernyeckas CBS3b HEOPraHMUECKHUX BEIIECTB, IPUHAUIEKAIIMNX K PA3IMUHBIM KJlaccaM.

Xumunyeckas peakuus. Kraccupukanus XUMHYECKMX pEakIUil B HEOpPraHW4eckol u
OpraHMYeCKOM XUMHH. 3aKOH COXPaHEHHsS MacChl BEIIECTB, 3aKOH COXPAaHEHHUS M IpeBpallleHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pa3nuyHbIX (akropoB. OOpaTHMble pEaKIHH.
Xumundeckoe paBHoBecue. PakTOphl, BIUSIONIUME HA COCTOSHUE XMMHUYECKOTO paBHOBecus. [IpuHiun
Jle Ilarense.

Onexrponutuyeckas auccouuanus. CuibHble M ciabble anekTpoiuThl. Cpeaa BOIHBIX
pacTBOPOB BEILECTB: KUCIasi, HEUTpaJIbHAs, IIE€JI0YHAsl.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.



DKCrepUMEHTAIBHBIE METOJIbI U3yYCHHS BEIIECTB M WX MPEBPAIICHUN: TEMOHCTpAIUs TaOIuUIl
«Ilepnoanyeckass cucrema xumuyeckux »snemeHToB J[. M. MenzaeneeBa», u3ydyeHHE MoeNeH
KPUCTAJUTMYECKUX PEMIETOK, HAOII0/IEHHE M ONMCAaHUEe JEMOHCTPAIIMOHHBIX U JTa0OPaTOPHBIX OIMBITOB
(pa3noxeHue MepokcHa BOAOPOJAa B MPUCYTCTBUU KaTalIM3aTOpPa, OINPEACIICHUE CPEeIbl PacTBOPOB
BEIIECTB C TOMOIINBIO YHUBEPCAILHOTO WHAMKATOPA, PEaKIUd HOHHOIO OOMEHAa), TPOBEACHHE
MPaKTUYECKOU paboThl «BiMsiHUE pa3IMUHbIX (PaKTOPOB HA CKOPOCTh XUMHYECKOU PEAKITHI.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUSM XMMHUYECKMX PEaKLMW, B TOM 4YHMCIIE TEPMOXHMHUYECKHE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHS «MACCOBAs J10J1S1 BEILIECTBAY.

Heopranuueckasi xumusi

Hewmeramnsl. [lonoxxenne HemeramwioB B [lepuonnueckoit cucteMe XMMHAYECKUX AJIEMEHTOB /l.
W. MenneneeBa 1 0COOCHHOCTH CTPOEHUSI aTOMOB. DPU3NYeCKUe CBOWCTBA HEMETAUIOB. AJIOTPOIUS
HEMETAIJIOB (Ha IMpUMepe KUCIIopoaa, cepbl, pochopa u yriepona).

XHWMHYECKUE CBOMCTBA BaXHEHIITUX HEMETAJJIOB (rajoreHoB, cephl, a30Ta, pocdopa, yriepoma
Y KPEMHHS) U UX COCIMHEHUH (OKCHJIOB, KUCIOPOACOISPKAIIUX KUCIIOT, BOJIOPOIHBIX COCTMHEHUN).

[IpuMeHeHne BAXKHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Meramnsl. Ilonoxenue MeramioB B llepuonnueckor cucreme XMMHUYECKUX 3ieMeHToB 1. .
MenpneneeBa. (OCOOCHHOCTH CTPOEHHUS OJEKTPOHHBIX 000J0YeK aToMoB MeTawioB. OOmue
¢uznveckue cBoricTBa MeTawioB. CIUlaBbl METAIOB. DJCKTPOXMMHYECKUH P  HANPSHKCHUIH
METaJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUU, KAIUM, KaIbIMH, MAarHUM, allFOMUHUH,
IIUHK, XPOM, JKE€JI€30, MEJ/Ib) U UX COCITMHCHHM.

O61ue cnocoObl moxy4deHus: MeTauioB. [IpuMenenue MeTamuioB B ObITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJIbI M3YYCHHS BELIECTB M HMX IMPEBpAIICHUN: M3y4yeHUE KOJUICKIIUU
«Metaibl U CIUIaBbl», 00Pa3Il0B HEMETAUIOB, PEIICHUE dKCIIEPUMEHTAIBHBIX 3aj/1a4, HAOIOCHUE U
OMHCaHUE JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OMBITOB (B3aMMOJICHCTBUE THIPOKCUIA ATIOMHHHUS C
pacTBOpaMH KHCJIOT M IIeI04YeH, KaYeCTBEHHbBIC PEAKIIMH Ha KATHOHBI METAJIJIOB).

Pacuérnbie 3a1aun.

Pacuéter maccel BemecTBa i 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE HIIH
00BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIIUH, €CITU OJTHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KH3Hb

Ponp xumum B OOECTiEYeHHH H3KOJIOTMUECKOM, IHEPreTUYECKOW M TMHINEBOW OE€30MacHOCTH,
pa3BuTuu MeauuHbL. [IoHATHE 0 HAYYHBIX METOAAaX MMO3HAHMS BEIIECTB MU XUMHUECKUX PEAKIIHil.

[IpencraBienuss 00 OOIMIMX HAYyYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO MOJIYYSHHS BaKHEHUIITUX
BEIIECTR.

UenoBek B MHpE BEIIECTB M MATEPHAIOB: BAXHEWILIHWE CTPOUTENBHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE ~MaTepualbl, KpAacKW, CTEKJIO, KEepaMHKa, MaTepHalibl I 3JIEKTPOHHKH,
HaHOMAaTepHallbl, OpraHNYEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

Xumusi U 3J0pOBbE UEIOBEKA: MpPaBHIia UCIOIb30BAHMS JEKAPCTBEHHBIX MPENapaToB, MpaBHiia
0€301acHOTO MUCIOJIb30BAHUS MTPENapaToB OBITOBOM XUMHUH B TTIOBCEHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanu3arust MeXmpeaMETHBIX CBsI3€il MpU M3ydeHHUH oOIIell u HeopraHWYeckod xumuu B 11
KJIaCcCe OCYIIECTBISETCS Yepe3 MCIOJNb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSTHM, TaK H
MTOHSATUH, SBIISIONIMXCS CUCTEMHBIMHU JUTSI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO06mme ecTecTBEeHHO-HAYYHBIE TOHSATHS: HAay4HbIH (DAKT, THIOTE3a, 3aKOH, TEOpHUS, aHAIMU3,
CUHTE3, KIaccu(UKaIus, IepPUOAUIYHOCTb, HAOIOIeHNE, IKCIIEPUMEHT, MOJICTUPOBAaHUE, H3MEPEHHE,
SIBJICHUE.



dusuka: MaTepus, OSHEpPrus, Macca, aToM, O3JEKTPOH, MNpPOTOH, HEHTPOH, WOH, H30TOIl,
PaIMOaKTHBHOCTh, MOJICKYJa, JHEPreTHYECKUIl YpOBEHb, BEINECTBO, TENO, O0BEM, arperaTHoe
COCTOSITHHE BELIECTBa, (PU3NUCCKUE BEIMUUHBI U SANHHIIBI HX U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opranusM, 3KocucTema, ouocepa, Makpo- ¥ MUKPOIJIEMEHThI, BUTAMHHBI,
O0OMEH BEIIEeCTB B OpraHU3Me.

[eorpacdusi: MUHEpaIIBI, FOPHBIE OPOJIBI, [IOJE3HBIC UCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHOJOTUs: XUMUYECKash MPOMBIIUICHHOCTh, METAJUTyprusi, MPOH3BOJICTBO CTPOUTEIBHBIX
MaTepUaJIOB, CEIbCKOX03IUCTBEHHOE TIPOU3BOJICTBO, MUIIEBAs IIPOMBIIUICHHOCTD, (papMaleBTUYeCKast
MMPOMBIINIJICHHOCTh, HNPOU3BOJACTBO KOCMCTHUUYCCKHUX IIpCIapaToB, HNPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepHajIoB, YJICKTPOHHAs IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHUS ITPOI' PAMMBI 110 XUMUWU HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHHUS O0YYAIOIIUMHUCS MPOTPaMM
cpenHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METAlPEJIMETHBIM W TpeaMeTHbIM). HayuHo-
METOJIMYECKOW OCHOBOMW JUIsl pa3padOTKH IUIAHUPYEMBIX PE3YJIbTATOB OCBOEHUS IIPOrPaMM CPENHErO
o01m1ero 06pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBercTBUM C CHUCTEMHO-ACSTENLHOCTHBIM IOAXOJAOM B CTPYKTYpE JHYHOCTHBIX
PE3yNIbTaTOB OCBOCHUS IMpeaMeTa «XWMHS» Ha YPOBHE CPEIHEro 00Iero oOpa3oBaHUs BBIICIICHBI
CJIEYIOILNE COCTABIISIOLIUE!

OCO3HaHHE OOYYAIOIIUMHUCA POCCUMCKOW TIpaKJaHCKOM MAEHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIPEJICIICHHUIO;

HaJTMYMe MOTUBAIIUU K O0YYCHUIO;

LIEJICHANIPABJICHHOE pPa3BUTHE BHYTPEHHUX YOEKIACHUH JIMYHOCTH HAa OCHOBE KITFOYEBBIX
[EHHOCTEN ¥ UCTOPUUECKUX TPAIAUIIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYyYalOUIMXCS PYKOBOJCTBOBATHCSI B CBOEH JESATENBbHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMU, IPUCYIITUMU 1IEJIOCTHOW CHUCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMS DKOJIOTHUECKON KYIbTYPBI M CIIOCOOHOCTH CTAaBHUTH 1M U CTPOUTH
KU3HEHHBIC TIIAHBbI.

JIndHOCTHBIE Pe3ybTaThl OCBOCHHUSA MpEAMETa «XUMUS» JIOCTHTalOTCA B €IUHCTBE Y4eOHOU U
BOCIIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUM C TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU W UJCAJlaMU POCCHUHCKOTO T'PaKIaHCKOrO OOIIEeCTBa,
NPUHATHIMU B OO0IIECTBE HOPMAaMH M TPaBUJIAMHU MOBEACHHUSA, CIIOCOOCTBYIOIIMMHU MpOIEccaM
CaMOIIO3HAHUs, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YYarOIINXCS.

JIn4HOCTHBIE pe3ysIbTaThl OCBOCHUS MpeaMeTa «XUMUs» OTPaKaloT chOPMUPOBAHHOCTH OMBITA
MO3HABATEIbHOW W TMPAKTHYECKON JEATETbHOCTH OOYy4YaIomUXCsAd MO0 pean3allid TPUHSATHIX B
o0IIecTBe IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMS

OCO3HaHUsI OOYYArONIMMHUCS CBOUX KOHCTHTYIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U TIPaBOTMOPAJIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAaxX M TMPAaBWIAX MEXKIUYHOCTHBIX OTHOIICHUW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESITENbHOCTH MpPH CO3JAaHHHM YUEOHBIX MPOEKTOB,
pelieHnu yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BHITOJIHEHHH XUMUUECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI IPYTUX MpU
aHaJlM3e pa3INYHbIX BUJOB YU€OHOM NeSTEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIEHHUSI K UICTOPUYECKOMY W HAYYHOMY HACJICIUIO OTEUECTBEHHONW XUMUH;

YBaXEHHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTHUUECKOTO MPUMEHEHUS XHUMUH,
OCO3HaHHUs TOTO, YTO JOCTHKEHHS HAYKH €CTh PE3yJabTaT JUIUTEIHHBIX HAONIONEHUN, KPOMOTIUBBIX
AKCMEPUMEHTAJIbHBIX MIOUCKOB, IOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

WHTEpeca M MO3HaBaTEIbHBIX MOTHBOB B TIOJIYYCHHH M MOCJICAYIONEM aHajIu3e WH(popMaIuu o
MePEAOBBIX JTOCTHIKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CUTYalldW, CBS3aHHBIE C XUMHUYECKHMHU SIBJICHUSMHU, W TPUHUMATH
OCO3HaHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPATHbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;



FOTOBHOCTM OIICHMBAaTh CBOE NOBEACHUE M TMOCTYINKH CBOMX TOBAapHILEH C MO3ULHN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM ITUX MOCTYIKOB;

4) popMupOBaHMSA KYJIbTYPHI 310POBb:

MOHUMAaHMUS LEHHOCTeH 370poBOro U 0Oe3omacHOro obOpaza KHU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37]0POBbIO;

COOJTFOICHHS TIPaBUIT 0€30MaCHOTO 00paIleHus C BEIIeCTBAMU B OBITY, TOBCEIHEBHOM KU3HU U B
TPYAOBOM AEATEIBbHOCTH;

MMOHUMAaHUS LIEHHOCTH MPAaBHJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30IaCHOIO MOBEICHUS B
CUTYALUSX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUsI TOCJIEICTBUM M HENPUATHUS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHHMKAaTUBHOM  KOMIETEHTHOCTM B  y4eOHO-HCCIIENOBATEIbCKONM  JIeATEIbHOCTH,
OOIIECTBEHHO TIOJIE3HOM, TBOPUYECKOW U JPYTUX BUAAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHUE€ B PEHICHUH MPAKTUYECKUX 3a7a4  COLUAIbHOMN
HAIMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

UHTEpeca K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil pa3InyHOro poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH TI0 XUMUU;

YBaXKEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYIOBOM ACSATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAIbHOW TpaeKTopuu oOpa3zoBaHus, Oymylien
npodeccun U peamuszaldyd COOCTBEHHBIX KH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) 3K0JIOrMYeCKOro BOCIIUTAHUA:

9KOJIOTHYECKU 1IeTIECO00pPA3HOT0 OTHOUICHHS K TMPUPOJE, KaK HCTOYHHKY CYIIECTBOBAaHUS
JKM3HM Ha 3eMIIe;

MOHUMAHUS TI00ATbHOIO XapakTepa 3KOJOTHYECKHX MpoOaeM, BIMSHHUS HSKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HAHUsI HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHKEHUNW XWMHUM IS DPEIICHUs] BOIPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BAHNS;

AKTUBHOTO HENPUATHUS ACUCTBUM, IPUHOCAIIMX BPEI OKPYKAIOIIEH MPUPOJHOU Cpese, YMEHUs
MPOTHO3UPOBATH HEOJIATONPHUATHBIE IKOJIOTHYECKUE TOCIEACTBUS MPEANPUHUMACMBIX TEHCTBUM M
MpEeA0TBpAIaTh UX;

HaJu4usl Pa3BUTOTO HKOJOTMYECKOTO MBILUIEHUS, HKOJOTMYECKOM KYJIbTYpbI, OIBITA
NEeATEIbHOCTH YKOJIOTHYECKON HANPaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCSI MU B TIO3HABATEIIBHOM,
KOMMYHUKAaTUBHOW M COITMAIBHOM TPAKTHUKE, CIHOCOOHOCTH M YMEHHS AaKTUBHO TMPOTHUBOCTOSITH
U700 XeMopoouu;

7) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OLLECTBEHHOM MPaKTUKU;

MOHUMAaHUS CHenu(PUKA XWUMHM KakK HayKd, OCO3HaHHs e€ poiu B (HOPMHPOBAHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUH [EJTOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MUPE
KaKk O €IMHCTBE NPHUPOABI M YEJIOBEKa, B IMO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEW U pEUICHUU
po0JIeM CoOXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHWMHH JJIS COBPEMEHHOW ITMBUJIM3AIMH: B €€
T'YMaHUCTHYECKOW HAMpaBIEHHOCTH W BAaXKHOW pOJMM B CO3JaHMM HOBOW 0aszpl MaTepuanbHON
KYJIbTYpPbl, PEUICHUH TI00aTbHBIX MNPOOJIEM YCTOWYMBOTO PA3BUTHsI UYEIOBEUECTBA — CBHIPHEBOIA,
SHEPTEeTUYECKON, MHUIIEBON M IKOJOTHYECKON O€30MacHOCTH, B PAa3BUTHUU MEAHUITUHBI, 0OCCTICYCHUH
YCJIOBHH YCIIEITHOTO TPY/a M YKOJIOTHYECKH KOM(DOPTHOM JKU3HU KAXKIOTO YIeHa OOIIECTBA;

€CTECTBEHHO-HAyYHONM  TI'PAMOTHOCTH:  IOHMMAaHMSI  CYIIHOCTH  METOJOB  TO3HAHUA,
UCIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH WCIONb30BaTh MOJTydaeMble 3HAHHS s



aHaMM3a U OOBSCHEHUS SIBICHUH OKPYXXAIOIIETO MUpPA M MPOUCXOAIINX B HEM M3MEHEHUH, YMEHUS
nenaTb 0OOCHOBAaHHBIC 3aKIIOUEHHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCSA JAHHBIX C IIEIIbIO
MIOJTyYEeHHUS] JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIbHO HCIIONb30BAaTh XUMHYECKHE 3HAHMS JUIS PEHICHHUs MpoOiieM B
pEaITbHBIX KU3HEHHBIX CHTYaIHIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKON 1S TEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHIO U CaMO0OOPa30BaHUIO, K AaKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH MO0 XUMHH B COOTBETCTBHH C KU3HEHHBIMH OTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM Tpy/a B pa3IniHbIX chepax npodeccHoHaIbHON A TETbHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MeTtanpeMeTHbIE Pe3yIbTaThl OCBOCHHS YU4€OHOTO TMpenMera «XUMUsS» Ha YPOBHE CPEIHErO
o01mero o0pa3oBaHus BKIFOYAOT:

3HaYUMBbIC i1 (OPMHUPOBAHUS MHPOBO33PCHHUS  OOYYAMOIIUXCS  MEKIUCIUILUIMHAPHBIC
(MeXIpenMeTHbIC) OOIIeHAYYHBIC MOHATHS, OTPAKAIONIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpa U
crenu(puKy METOJIOB II03HAHUWS, WCIOIB3yeMbIX B ECTECTBEHHBIX HayKax (MaTepus, BEIICCTBO,
SHEprus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHbIH (DAaKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICI0OBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIpYTHe);

VHUBEpCaJbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHBIC),
obecnieunBaromue QGopMuUpoBaHue (QYHKIIMOHAIBHOH TI'PAMOTHOCTH M COIUATBHONW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTH 00y4JaroIuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUITMHAPHBIC,
MHPOBO33PECHUYECKUE 3HAHUS M YHHBEpPCAIbHBIC YUCOHBIC IEHCTBUS B MO3HABATEIHLHOW U COLUATBHOU
MIPAKTHKE.

MertanpeaMeTHbIe  pe3yJbTaThl ~ OTPAXKAIOT  OBJIAJICHHE  YHHBEPCAIBHBIMH  YYCOHBIMH
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

ORy1aieHNe YHUBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBble JIOrHYeCKHE e CTBUS:

CaMOCTOSITENNFHO  (pOpMyNHpOBaTH M aKTyalM3WpOBaTh MpoOJeMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTIPEICIIATH LEH JACSITeILHOCTH, 3a/1aBast MApaMEeTPhl U KPUTEPHUH MX JTOCTHIKEHUS, COOTHOCHTh
PE3YIIbTAThI JEATSIILHOCTH C TTOCTABIICHHBIMH TEIISIMH,

UCIONIb30BaTh TMpPH OCBOCHHM 3HAHMM MPUEMBI JIOTHUECKOTO MBIIUICHUS — BBIICTATH
XapaKkTepHble MPU3HAKY TIOHATUN U YCTAaHABIMBATh UX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIIHE
TIOHSATHSI ISl OOBSICHEHUS OT/ICTBHBIX (PAKTOB U SBIICHUIA;

BBIOMpATH OCHOBAHUS ¥ KPUTEPHH TS KJIACCU(UKAIIMA BEIECTB H XUMHUYECCKUX PEAKIIHIA,

yCTaHABIMBATh NPUUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTUBHBIC, IENYKTUBHBIC, 10 aHAJIOTWHU), BBIABIATH
3aKOHOMEPHOCTH W TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHpPOBATh BHIBOJIBI U
3aKJIFOYEHUS;

MPUMEHITh B TIPOIlECCe IMO3HAHUS, HCIIOJNB3yeMble B XHMHU CHMBOJHUYECKHE (3HAKOBHIC)
MOJIeTIH, TPeoOpa30oBhIBATh MOJIENIBHBIE TPEACTABICHUS — XUMHYECKH 3HAK (CMMBOI) JJIEMEHTA,
XuMuueckas (Gopmyna, ypaBHEHHE XUMUYECKOW PEaKIUu — MPH PEIICHUH Y4eOHBIX MO3HABATEIbHBIX
W TPAKTHYECKHX 3a7a4, NPHMCHSTh Ha3BaHHBIC MOJICIbHBIC TPEICTABICHUS JUISl BBIIBICHUS
XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB M XUMUUICCKUX PEAKITHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE 1eliCTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUH;

dbopMyMpoBaTh TENM W 3a7a4d  UCCIICJOBAHMS, WCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITEITLHO C(HOPMYITHMPOBAHHBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA TO3HAHHUS W OCHOBBI JIJIS
(hopMUPOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY)KJICHU;



BIAJ€Th HABBIKAMU CaMOCTOSATENBHOTO IUIAHUPOBAHUS W IPOBEACHUS  YUYEHHUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATH YMEHHMs HAOMIOAaTh 3a XOJOM IMIpoIlecca, CaMOCTOSITEIBHO
NPOTHO3UPOBATh €ro  pe3ynpTar, (opMynupoBaTh OOOOIIEHUS U  BBIBOJABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABISATh OOOCHOBAHHBIM OTYET O MNPOJECIAHHON
pabore;

pUOOpETaTh OMBIT YUEHUYECKON MCCIIEe0BATEIBCKON U MPOECKTHOM NeATeNbHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IMOHMCKY METOJIOB PEIIEHUS MPaKTHUYECKUX 3ajad,
IIPUMEHEHHIO PA3JINYHbIX METO/I0B MO3HAHMUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3NUYHBIX HCTOYHHMKAX WMHPOpMaUuU (HAY4IHO-TIOMYJSApHAs JIMTepaTypa
XUMHUYECKOTO  COJIEp’KaHus, CIpaBOYHbIE I0coOMs, pecypchl MHTepHera), aHalIU3UpOBATH
MHGOPMALIMIO PA3IUYHBIX BUIOB U (OPM IPEICTABICHHSI, KPUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh
U HENIPOTUBOPEUUBOCTH;

¢dbopMynIHMpOBaTh 3ampOCHl M MPHUMEHSATh pa3WYHbIE METOJbl IPU TOUCKE H 0TOOpe
nHpopManun, HeOOXOMMOM [T BHITTOTHEHUS YU€OHBIX 3324 ONPEIeIEHHOTO THIIA;

pUoOpeTaTh OIBIT HCIOJIB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTMH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMAJIBHYIO (opMy mpeacTaBieHuss HH(GOPMAIMH (CXEMBI,
rpaduku, Iuarpammbl, TaOJIUIbl, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KaUECTBE CPE/ACTBA MPHU paboTe ¢ XMMUYECKOH MH(OpMaIuei:
IPUMEHATh MEXIpeaAMeTHble ((u3uyeckue W MaTeMaTU4YecKHe) 3HAKU U CHMBOJIBL, (OpPMYJIbI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISIAHOCTH.

OgJajieHNe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKZaeMOHl TeMbl B XOJ€ Juajora W/WINH JTUCKYCCHUH,
BBICKa3bIBaTh UJEH, GOPMYJIMPOBATh CBOM IPEJIOKEHHUS] OTHOCUTENIBHO BBIIOJIHEHHS MPEI0KEHHON
3aJ1a4y;

BBICTYNIaTh C IIpe3eHTalledl pe3yJabTaTOB IO3HABATENbHON JEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITENTbHO WJIM COBMECTHO CO CBEPCTHHKAMM HPU BBINOJHEHUH XUMHUYECKOTO HKCIEPUMEHTA,
MPAKTUYECKOH paboThl MO MCCIEJOBAHUIO CBOMCTB M3Y4aeMbIX BELIECTB, pEAM3alUU Y4eOHOTO
npoekTa U (GOopMyIHpOBaTh BBIBOJABI 10 pe3yjabTaTaM MPOBEAEHHBIX HCCIENOBAaHUN MyTEM
COIJIACOBaHUS MO3UIMM B X0J1€ O0CYKAEHHSI U 0OMEHa MHEHUSIMHU.

OgJajieHNe YHUBEPCAIbHBIMH PeryIssTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBaTb M  OCYLIECTBISATh CBOIO IO3HABATENIBHYIO JESTEIbHOCTD,
ompezaensis e€ LeNM W 33Jayd, KOHTPOJUPOBAaTH M IO Mepe HEoOXOJUMOCTH KOPPEKTUPOBAThH
npeajgaraeMbplii  aaropuT™M JEHCTBUN NpU BBINOJHEHUM YYEOHBIX M HCCIENOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee >PQPEKTUBHBIA CIOCOO HUX pElIeHHs ¢ Y4ETOM IOJy4yeHHs HOBBIX 3HAHUI O
BEIIECTBAX U XUMUYECKUX PEaKIMSIX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOLEHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudecKasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTh MPEACTABICHUH O XMMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUpPA, POJIM XUMHUU B TO3HAHUU SIBIEHUN NPUPOIbI, B (HOPMUPOBAHUU MBIIUICHUS U
KYJIbTYpPbl JIMYHOCTH, €€ (QYHKIIMOHATIBLHOW TPAMOTHOCTH, HEOOXOJUMOMN JJIsl pEeLIeHUs MPAKTUYECKUX
3aJ1a4 ¥ HKOJIOrMYecKd 00OCHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHON Cperie;



BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAHHWW, KOTOpas BKJIIOYAET: OCHOBOMNOJATrAarOUIUe IMOHATHUSA
(XMMHUYECKUII  DJIEMEHT, aToM, OJJIGKTpOHHas 000J0YKa aroMa, MOJeKyjda, BaJCHTHOCTH,
3JIEKTPOOTPHUIIATEILHOCTh, XUMUYECKas CBsI3b, CTPYKTYpHas (opmyna (pa3BEpHYyTast M COKpaIIEHHAs ),
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIN 00BbEM, YIIepOAHbIN cKeneT, GyHKIMOHAIbHAs IpyIa, pajauKal,
M30Mepusl, U30MEPbl, TOMOJIOTHYECKUH psAJl, TOMOJIOTH, YIJI€BOJOPO/IbI, KUCIOPOJ U a30TCOAECPKALIUE
COEJMHEHMS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U
3aKOHBI (Te€OpUs CTPOEHUs opraHuyeckux BemecTB A. M. ByriepoBa, 3aKk0OH COXpaHEHHUS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKHI SI3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAIIHUE B
OCHOBE MOHUMAaHUS MPUYUMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUI, (DAKTOJIOTHUYECKHE CBEICHUS
O CBOWCTBaX, COCTaBe, MOJYyYeHHH M OE30MaCHOM HCHOJIb30BAHUU BAKHEHIINX OPraHUYECKUX
BELIECTB B OBITY M PAKTUYECKOM JIEATEIBHOCTH YEI0BEKA,

c(OpPMUPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU TMOHITHHA, YCTaHABIMBATH HX
B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOUIME IIOHATUS IPU ONUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUM;

c(OPMHPOBAHHOCTh YMEHHH HCHOJNb30BaTh XUMHUYECKYIO CHUMBOJHKY JJISI COCTABICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpamEHHON) (OpMyT OpPraHUYEeCKHX BEIIECTB H
YpPaBHEHUN XWMHUUYECKHX PpEaKIUi, W3rOTaBIMBATH MOJEIM MOJEKYJ]1 OPraHMYECKHUX BEIIECTB IS
WJUTFOCTPALIMU MX XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHMH YyCTaHABIMBATh MPHHAIICKHOCTh HM3YyYCHHBIX OPTaHHMYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHUIO K ONpPEAECNEHHOMY KIIACCy/TpYIIe COeANHEHHH (YrIeBOAOPOIBL,
KHCIIOPOJI U a30TCOJepIKAIIe COCTMHEHUS, BRBICOKOMOJIEKYIIIPHbIE COCTMHEHUS ), TaBaTh UM Ha3BaHUs
no cucrematnueckoid HomeHkiarype (IUPAC), a Ttaxke NpuUBOIUTH TPHUBHAJIbHBIE HAa3BaHUS
OTJENbHBIX OPraHUYECKUX BEILECTB (ITUJIEH, NPOIWIEH, AalleTUJIEH, STHWICHIVIUKOJb, IJIMLEPUH,
denon, hopmabaeTu, aleTanbAeria, MypaBbUHAsS KUCIOTa, YKCYCHAs! KHCIIOTa, OJIEMHOBAs KUCIIOTA,
CTeapuHOBas KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, IeJITI0I03a, TJIULIKH);

chOpPMUPOBAHHOCTh YMEHHUS OMNPENENATh BHABl XMMHYECKOH CBSI3M B OPraHUYecKuX
COEMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSATH MOJIOXKEHHUSI TEOPUN CTPOCHHSI OpraHMUECKHUX BEIIECTB
A. M. bytnepoBa /i 00bSCHEHHs 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTAaBA U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BEILECTB;

c(OpPMUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKHUE U XMUMHUYECKHE
CBOMCTBA TUIIMYHBIX MPEACTABUTENCH pa3INYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB (METaH, 3TaH,
STUJICH, MpPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraguen-1,3, OeH30J, METaHOJ, 3TaHOI,
STUJICHIJIMKONb, TIHULIEPHH, (EHOJN, aleTanbIerui, MypaBbHHAas U YKCYCHAas KHUCIOTBI, TJIIOKO3a,
Kpaxmall, HeJJII0J103a, aMUHOYKCYCHAsi KMCII0Ta), WILTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMU
YpaBHEHUSIMH COOTBETCTBYIOIIMX XUMUUYECKUX PEaKLU C UCTIONIb30BAaHUEM CTPYKTYPHBIX GOPMYI;

Cc(OPMHPOBAHHOCTh YMEHHUS XapaKT€PH30BaTh HCTOYHUKHU YIIIEBOJOPOJHOTO CHIPbs (HE(TH,
INPUPOJHBIN Tra3, yrojb), CIOCOOBI MX MEpepabOTKH U TNPaKTHUYECKOE NPUMEHEHHE IPOJYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMCICHUS MO XMUMHUYECKUM YpaBHEHUSM (Macchl,
00bEMa, KOJMUYECTBA MCXOJHOTO BELIECTBA WJIM MPOJYKTAa PEaKLMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WX IPOJYKTOB PEAKIIUN);

c(hOPMHUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX METOJAaX HAYyYHOTO
MO3HAHUS, UCHIOJB3YEMBIX B XUMHUHU MPU U3YYEHHH BEIIECTB M XMMHUYECKUX SBJIEHUHN (HaO0aeHue,
U3MEpeHue, HKCIEPUMEHT, MOJICIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE XMMHUYECKHE 3HAHMS IS
IPUHATHUS PEIIEHUNH B KOHKPETHBIX JXU3HEHHBIX CHUTyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOJIO/IaTh TMpaBHWJIa TOJB30BAHUS XUMHUYECKON TMOCYI0N U
na00paTOpHBIM 000pYIOBaHMEM, a TaKKe MpaBuiia OOpaIleHHs C BELIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;



chOpPMUPOBAHHOCTh YMEHUW TMJIAHUPOBATh M  BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHusT OpPraHMYECKMX BELECTB IPH HArPEeBaHMM, IOIYHYEHHE OTUIEHA M M3YyYEHHE €ro
CBOI>'ICTB, KaUCCTBCHHLBIC PCAKIHUUN OPraHUYCCKHUX BCIICCTB, ACHATYpAlUa 6€JIKOB Ipu HarpCBaHUMU,
L[BETHBIE pEaKlMu OEIKOB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKU 0€30MaCHOCTH MpPH OOpaIleHHH C
BEUIECTBAMH U  JIaDOpaTOpPHBIM  OOOpPYIOBAaHUEM, IMPEACTABIATh PE3yNbTaThl  XUMHYECKOIO
SKCIepUMEHTa B (hopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAaKUUi M (OPMYINPOBATH BBIBOJIBI
Ha OCHOBE 3THUX PE3Y/IbTATOB;

cOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAJIM3UPOBaTh XUMHUYECKYI0 HH(pOpMaluio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil unopmaruu, UHTEepHET U ApYyrux);

c(OPMHPOBAHHOCTH YMEHHH COOIIOIATh MPaBHIIA SKOJIOTHYECKH LIEIecO00pa3HOro MOBEICHHS B
OBITY U TPYAOBOH JEATETHLHOCTH B IEJSX COXPAHEHUS CBOETO 3J0POBbSI U OKPYXKAIOMICH MPUPOTHON
Cpelbl, 0CO3HABaTh ONACHOCTb BO3JCHCTBHUS HA >KMBBIE OPTaHU3MbBI OINpPENEIEHHBIX OPraHUYEeCKHX
BellecTB, MOoHMMasi cMbicn mokazatens [IJIK, mosicHaTh Ha mpuMepax cHnocoObl YMEHBIICHUS U
IIPEAOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJI0BEKA;

JIIsL 06yqalonmxca C OI'paHUYCHHBIMU BO3MOKHOCTAMU 30POBbA: YMCHHUC NPHUMCHATH 3HAHUA
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBICHUN;

JUIS CJIETIBIX M CHa0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIOJIB30BaTh pPelbeHO-TOUCUHYIO
cuctemy obo3naueHuii JI. bpaiis st 3anvcu XUMHIECKUX GopMy.

11 KJIIACC

[IpenmeTtHble pe3ynbTaThl OCBOCHU Kypca «O01as 1 HeOpraHMYecKasi XUMHs OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEICTABICHHUIA: O XHMHYECKOW COCTaBISIONICH €CTECTBCHHO-HAYYHOM
KapTUHBl MHUpPA, POJIM XUMHUHU B IO3HAHUM SIBJICHUN NPUPOJbl, B (OPMUPOBAHUU MBILUIEHUS U
KYJIBTYpBI JINYHOCTH, €€ (YHKLIHNOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM AJIs pelIeH s TPAKTUYECKUX
3aJ]a4 ¥ 3KOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBbIO U MPUPOIHOM Cpee;

BJIQICHUE CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE MOHSATHS
(XMMHUYECKUIl 3JIEMEHT, aTOM, W30TOIl, S-, P-, - AIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJICKYIA,
MOJIb, MOJISIpHBIH 00BEM, BaJICHTHOCTb, JIEKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMHUECKast
CBSI3b (KOBAJEHTHAs, HOHHAs, MeTaJulndyecKas, BOJOpOJHAas), KpUCTaJUIMYecKas peleTKka, THIIbI
XUMHUYECKUX PEaKUil, pacTBOP, AJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOJUTHYECKAS] JAUCCOIMALINS,
OKHCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW peakluu, XUMUYECKOE PAaBHOBECHE); TEOPUU U
3aKOHBI (TEOpHsI JIEKTPOIUTHUECKON Tuccolaluy, nepuoanyeckuii 3axkon J{. . Menzaeneesa, 3akoH
COXPAaHEHHs MAacCChl BEIIECTB, 3aKOH COXPAaHEHUS WU IMPEBPALIEHUS HHEPrMM INPU XUMHYECKHX
peaxkuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAILUE B
OCHOBE MTOHUMAaHUSI MPUYMHHOCTH U CUCTEMHOCTH XMMHUUYECKUX SIBJICHHM, (DAaKTOJIOTMUYECKHE CBEICHUS
O CBOICTBax, cOCTaBe, IMOJyYEHHU M OE30IaCHOM HCIIOJIb30BAaHUM BaXKHEHIIMX HEOPraHMYECKHX
BEIIECTB B OBITY U NPAKTUYECKOH J1eSTETbHOCTH YelIOBEKa,

c(OPMHPOBAHHOCTh YMEHUH BBISABIIATh XapaKTepHbIE MPU3HAKHM TOHATHH, yCTaHABIMBATh UX
B3alMOCBS3b, HCIOJIB30BATh COOTBETCTBYIOIINE MOHITHS MIPU OMUCAHUHM HEOPTaHUYECKUX BEIIECTB U
UX IPEBPALLECHNN;

c(OPMHPOBAHHOCTh YMEHUI UCIOIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUISl COCTaBICHUS (POpMYII
BEIIECTB M YypaBHEHMH XUMHUYECKUX peakuuid, cucremarnueckyto HomeHkiatypy (IUPAC) u
TPUBUAJIBbHBIE HA3BaHUS OTAENbHBIX HEOPraHMYECKHX BeleCTB (yrapHbIil ras3, YIJIEKHCIBIM Tas,
aMMHaK, raiéHasi U3BecTh, HeraléHas U3BecTb, TUTheBas Coja, MUPUT U JApyTue);

c(OPMHPOBAHHOCTh YMEHHMH OIpENeNaTh BaJCHTHOCTb M CTENEHb OKUCICHUS XHMHUYECKHUX
3JIEMEHTOB B COEIMHEHHSIX Pa3IMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBS3M (KOBaJEHTHAs, MOHHaf,
METaJIJINYecKasi, BOJOPOJIHAs) B COEIUMHEHUSX, TUI KPUCTAJUIMUECKONH PEMETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJIspHasl, HOHHAsA, METAJUIMYECKas), XapaKTep CPe/bl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COECIUHEHMI;



c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh HEOPraHUUECKUX BEUIECTB MO MX
COCTaBY K ONpeAeTEHHOMY Kiaccy/Tpynie coelMHeHHH (IIPOCThIe BEIECTBAa — METAJIBI U HEMETAJLIBI,
OKCH/[Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIE TUIPOKCHU/IBI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHHM pacKpbIBaTh CMBICI Mepuoanyeckoro 3akona J[. M. MenneneeBa u
J€MOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOLTYI0, 00BICHUTEIBHYIO U IPOrHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh IEKTPOHHOE CTPOCHHE AaTOMOB XHMHYECKHUX
sanemeHToB 1-4 mepuonoB llepuogunueckoit cucrembl xumudeckux snaemeHToB J[. M. Menneneena,
UCIIOJIB3YS TOHSITUS «S-, P-, O-3JIeKTPOHHBIE OPOHMTANIN», «IHEPIeTHUCCKHE YPOBHHUY», OOBACHATH
3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB XMMHYECKHUX 3JIEMEHTOB M HUX COCJUHEHUU IO NEepuoJaMm Hu
rpynmaM [lepuonnueckoit cucteMsl XUMUYECKUX 3IeMeHTOB []. 1. Menneneesa;

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATh) OOINME XUMHUYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, NOATBEPKIAATh CYIIECTBOBAHUE I'€HETUUYECKON CBA3U
MEXJy HEOPraHWYECKHMMH BEIIECTBAMU C MOMOUIbIO YPAaBHEHUH COOTBETCTBYIOIIUX XHUMHYECKUX
peakuumii;

c(OPMHPOBAHHOCTh yMEHHUS KJIACCU(PHUIMPOBATH XHMHUYECKHE PEAKUUU IO PA3TUYHBIM
npu3HaKaM (YUCIy U COCTaBY PEarupyroUINX BEILIECTB, TEIJIOBOMY 3(PQPeKTy peakluu, U3MEHEHUIO
CTETEeHEeW OKUCIICHUS AIIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAaKIMH pPa3IMYHBIX THUIIOB, IOJIHBIC H
COKpalIEHHbIE YPABHEHUSI PEAKIMII HOHHOTO OOMEHA, YUUTHIBAs YCIOBHS, IPU KOTOPBIX 3TU peaKLUuu
UIYyT 10 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIUH, MOATBEPXKAAIOIINE KadyeCTBEHHBIH COCTaB
pa3IMYHbIX HEOPraHMYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM MYTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX PaCTBOpPaX HEOPraHUUECKUX BEIIECTB;

chOpPMUPOBAHHOCTh YMEHHHM PACKpPBIBATh CYIIHOCTh OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUS SJIEKTPOHHOT0 0aiaHca 3TUX PEaKIIHii;

c(OPMUPOBAHHOCTh YMEHUU OOBICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEaKIUH OT
pa3auuHbIX (PAKTOPOB; XapakTep CMEUICHUs] XMMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTU OT BHEIIHErO
BozaeiicTBus (npuHuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaThb XUMHUECKHE MPOIECCHI, JEKaIlUe B OCHOBE
MPOMBIIIJICHHOTO  TOJIYY€HUST CEPHOM KHUCIOThI, aMMHaka, a Takke CcHOpMHUPOBAHHOCTD
npejacTaBieHuii 00 O0OIMX Hay4yHBIX MPHHIMIIAX W SKOJOTMYECKHX Mpo0JiIeMax XUMHYECKOIrO
IIPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHHI MPOBOJUTH BBHIYHUCICHHS C HCIOJIb30BAaHUEM MOHITHS «MaccoBas
JI0J1s1 BEIeCTBA B PACTBOpE», OOBEMHBIX OTHOIIEHUH TIa30B MPH XUMHYECKUX PEaKIHUSAX, MacChl
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM O0BEMY OJHOTO U3
YYacTBYIOUIMX B peakLUU BEIIECTB, TEIUIOBOTO 3(P¢eKTa peakiuy Ha OCHOBE 3aKOHOB COXPaHEHHUS
MAacchl BEUIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOJAaTh MpaBUia TOJIb30BAHUS XUMHUECKOW MOCYyIoM H
nmabopaTOpHBIM 000PY/IOBAaHUEM, a TaKKe IMpaBuiia OOpalieHusi ¢ BEIIECTBAMHU B COOTBETCTBUHU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIMBITOB;

chOpPMUPOBAHHOCTh yYMEHUW TMJIAHUPOBATh M  BBIMOJIHATH XUMHUYECKUU OIKCIIEPUMEHT
(paznokeHue IMepoKcHaa BOJAOPOJA B IPUCYTCTBMM KaTalu3aTopa, ONpPENEICHHE CPElbl pPacTBOPOB
BELIECTB C TOMOIIbIO YHHUBEPCAJIBHOTO HWHIUKATOpA, BIUSHUE Pa3IUYHBIX (DAKTOPOB Ha CKOPOCTH
XUMHUYECKON peaklnu, peakiuu HOHHOT0 0OMeHa, KaueCTBEHHbIE peaklMM Ha CcyibdaT-, KapOoHaT- 1
XJIOPUA-aHUOHBI, Ha KATUOH aMMOHHSI, PEILIEHUE YKCIIEPUMEHTAIBbHBIX 33]1a4 10 TeMaM «MeTaiby 1
«Hewmerambl») B COOTBETCTBUU € MPaBUJIAMH TEXHUKH 0€30IaCHOCTHU MPH OOpAIIEHUH C BEIIECTBAMU
1 1a00paTOpHBIM 000PYIOBaHUEM, MPEICTABIATh PE3yIbTaThl XUMUYECKOTO IKCIIEpUMEHTa B hopme
3alliCHU YPaBHEHHUH COOTBETCTBYIOUIMX peakuuid U (QopMynupoBaTh BBIBOJBI Ha OCHOBE JTHX
pE3yJIbTATOB;



cOpPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
II0JIy4a€MYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaLUU, IHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIIOIaTh IPABHIIA YKOJIOTUYECKH 1IeJIECO00Pa3HOTO MOBEICHNUS B
ObITY U TPYAOBOH JAEATEILHOCTU B LIEISX COXPAHEHHsI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOJAHON
Cpelibl, 0CO3HaBaTh OMACHOCTh BO3/ICUCTBUS HA KUBbIE OPraHU3MBbl ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmbica nokaszarens IIJK, moscHATe Ha nmpumepax crocoObl YMEHBIIEHMS U IPEIOTBPALICHUS HX
BPEHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKa;

U 00YYaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SBICHMUIA;

UL CIETbIX M CIA0OBUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BATH PeElbe(yHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaitns st 3anvucu XuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/m Konrposbnusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. Teopernyeckue 0CHOBBI OPraHUYECKOH XMMUM
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Wroro mo paszneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHble yriaeBogopoabl: aJIKEHBI, 6 1
' AJIKaJIMEHbI, ATIKUHBI
2.3 ApomaTHuiecKkue yriaeBog0pOIbl 2
54 [TprpoHbIE HCTOYHUKH YTIEBOAOPOIOB U 3 1
' UX nepepaboTka
Hroro no paznery 13
Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeAuHeHU s
3.1 Crupter. @enon 3
3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1
' Cnoxubie 3GupbI
3.3 VYriaeBoasl 3 1
Hroro mo pasneny 13
Pa3znea 4. A3oTcoaepikanue oOpraHuyecKkue coeIuHeHus
4.1 AMuHBI. AMUHOKHCIIOTHI. benku 3




Uroro no pazneny

Pa3znea 5. BbicokoMoJieKyJIIPHbIE COeINHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




11 KIIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HanmeHnoBaHue pa3aeioB U TeM ungposbie
Ne ni/m P Konrpoububle IIpakTHyeckue (1uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Ctpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUYECKUAX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemiectsa. MHOroo6pasue 4
' BEILIECTB
13 XUMUYECKUE peakluu 6 1 1
Utoro no pazneny 13
Paznen 2. Heoprannuyeckasi XumMus
2.1 Mertabl 1
2.2 Hemeramibl 1 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
' BELIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XWUMUS U )KU3Hb 4
Uroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




ITOYPOYHOE IIJTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipaxkruueckue f1[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypes:
1 [IpenMer opraHnyeckoil XuMuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE
Teopust cTpoeHUsT OpraHUYECKUX
2 coenquHeHuil A. M. bytiepoBa, €€ 0CHOBHbIE 1
II0JIO’KEHHUS
[IpencraBnenue o knaccudukanum
3 opraHuueckux Bemiects. Homenkiarypa 1
(cucremaTtuyeckasi) U TPUBHAIbHBIC Ha3BAHUSA
OpraHMYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTUYECKUH PSJT
5 MeraH 1 3TaH — IpOCTEUIINE 1
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 OTHUJIEH U MPOIUIIEH — MPOCTENIINE 1
IIPEJICTABUTENIN AIIKEHOB
8 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ATUJIEHA U U3yYEHHUE €TO CBOMCTBY
Anxanuensl. byranuen-1,3 u
9 metminOyTaauen-1,3. [lomyuenne 1
CHUHTETHUYECKOTO KayuyyKa U Pe3UHbI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
10 TOMOJIOTMUECKUH psil. AUETHIIEH — 1
MIPOCTEUIINN TPEACTABUTEND AIIKUHOB




Bpluncnenus 1o ypaBHEHUIO XUMUYECKOU

11
peakuuu

12 ApeHbl: 6eH30J1 U TOJTYOJ. TOKCHYHOCTD
apeHoB

13 ['eneTnueckas cBs3b yIriaeBOJOPOJOB,
INPUHAAISKAIINUX K pa3IMYHBIM KJ1accam
[IpupoaHble HCTOYHUKY YIIIEBOAOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMYTHBIE HEPTIHBIC Ta3bl,
He(Th M MPOAYKTHI €€ epepadOTKH
[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBII ra3 v MOMYTHBIE HEPTSIHBIE Ta3bl,
HE(PTh U MPOIYKTHI €€ TIepepadoTKu

16 KonrtponsHas pabota no pasaeny
«YTI1€BOIOPOIBI»

17 [IpenenbHble 0IHOATOMHBIE CITUPTHI:
METaHOJI ¥ 3TaHoJ1. BoopoiHas cBsi3b

18 MHoOroaToOMHbIE€ CIIUPTHI: STUIICHTIIUKOIIb U
[JIALEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMaIbAETUA U alleTaIbJIET /L.
AneroH

21 OaHOOCHOBHBIE NpeieNbHbIE KApOOHOBBIE
KHUCJIOTBI: MypaBbUHAasl U YKCYCHas

99 [IpakTuueckas padora Ne 2. «CBolicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

93 CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK
NPEJCTaBUTENN BBICIINX KAPOOHOBBIX KUCIOT

24 Mpb1ia Kak coJId BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JeiicTBIE

25 CrnoxHuble 3(hUpbl KaKk TPOU3BOTHBIE




KapOOHOBBIX KHCIOT. [ MAPOIN3 CIIOKHBIX
3¢pupoB

26 XKupsl: TuApPONN3, TPUMEHEHNE,
Ouoaoruueckas pojib KUpPOB

VYTIIeBOIbI: COCTaB, KiTacCHU(pUKAITHSI.

27 BaxHeiinme mpeacTaBuTENN: TII0K03a, 1
bpykTo3a, caxaposa

Kpaxman u nemnrono3a Kak NpupoIHbIE

28 1
MOJIUMEPBI
KoHnTponpHas pabora mo pasaeny

29 «Kucnopoacoaepxariue opraHuuecKue 1
COCITUHEHUS

30 AMWHBI: METHJIAMUH W aHWJINH 1
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE

31 OpPTraHUYECKHUE COSAMHEHUS, X 1
Ouonorudeckoe 3Hadenue. [lentuabt

32 benku xkak npupoaHbIe 1

BBICOKOMOIJICKYJIIAPHBIC COCANHCHUA

33 OCHOBHBIC TTOHITUS XUMUH 1
BBICOKOMOIJICKYJIAPHBIX COE€IUHEHHUI

OCHOBHBIE METO/IbI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM. 1
[TnacTmaccel, KayuyyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




n/n

Tema ypoka

XUMUYECKUN 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

11 KIIACC

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

JlaTa
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYECKHX JIEMEHTOB U X COCAUHCHUH I10
rpynmnam u nepuojam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB JI.J. MeHaeneeBa B
pa3BUTHHU HAyKH

Crpoenue BemiecTBa. XUMUYECKasi CBSI3b, €€
BU/JIbI; MEXaHU3MBbI 00pa30BaHUS KOBAJIEHTHOM
cBsA3u. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenens okucieHud. Bemecrtsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[Tonsatue o nucnepcHbIx cucremax. McTuHHbIE
Y KOJUJTOUJHBIE pacTBOPBL. MaccoBas 1ois
BEIIIECTBA B PaCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOpPraHMUYECKUX COEAVHEHUN. ['eHeTnueckast




CBs3b HCOPIraHUMYCCKUX BCUICCTB, PAa3JIMYHBIX
KJIaCCOB

Knaccudukanus XuMrU4ecKkux peakiuui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U NIPEBPALCHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

10

11

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3INyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DnekTpoauTrueckas auccoruanus. [lonsatue o
BOZIOpOAHOM Toka3zatese (PH) pactBopa.
Peakiuu nonHoro oomena. ['maponm3
OpPTaHMYECKUX M HEOPTaHMUECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIBLHBIE PEAKIUH.
[TonsiTHE 00 351EKTPOIM3E PACILUIABOB U
pacTBOpPOB coNeit

13

14

15

16

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘IGCKI/Ie OCHOBBI XUMHN»

Mertamibl, ux nojoxenue B [lepuoanueckoit
cucTeMe XUMHUECKUX eMeHToB /[. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nyecKue CBOWCTBa
METaJUIOB

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P
HaNpsHKEHUH METalJIoB

XMMHYECKHE CBOMCTBA BAXKHENIIINX METAJJIOB
(HaTpuil, Kanui, KaNbIUi, MarHUH,




ATIOMUHHI) U UX COCIMHEHUN

17

18

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COCIUHCHHI

XuMHyecKre CBOMCTBA IIMHKA, JKeJIe3a H UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemienne
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
«Mertamb»"

20

21

22

Hewmerannsl, ux nonoxxenue B [leprnoanueckon
cUcTeMe XMMUYecKux aiementoB /1. U.
MemnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB
®u3nyuecKue CBOMCTBAa HEMETAILIOB.
AmnoTponusi HeMeTaJuIoB (Ha puMepe
KHCIIOpOJ1a, cephl, hocdopa u yrieposaa)
XHUMHUUYECKUE CBOMCTBA IaJION€HOB, CEPhI U UX
COEMHEHU I

23

24

25

XuMHyeckue cBoicTBa a3oTa, pochopa u ux
COeTMHEHNN

XUMHUYECKUE CBOMCTBA yIiepo/ia, KpEMHUS U
UX COeIMHEHMH

[IpuMeHeHre Ba)KHEUILINX HEMETAIIIOB U UX
COE€IUHEHUI

26

O0001eHne 1 cUCcTEMAaTU3ALMS 3HAHUI 110
teMe «HeMmeramisly. Beraucienus mo
ypaBHeHI/IHM XUMHNYCCKUX peaKHI/II\/’I nu
TEPMOXUMHUYECKHE PACUETHI

27

[TpakTiueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"HemeTtanbt"»




KonTponpHas padora o Temam «MeTauib» 1

28 1
«HemeTamibsl

29 Heopranndeckue u opraHMueCcKrue KUCIOTHI. 1
Heopranudeckue u opraHnuecKre OCHOBAHUS
AMdoTepHbIC HEOPraHUYECKHE U

30 OpraHHYecKue coequHeHus. [ eHeTrnueckas 1
CBSI3b HCOPTaHUYECKUX U OPTaHUYECKUX
BEILIECTB
Poiib xuMuu B 00ecIieueHHH SKOJIOTHUECKOM,

31 SHEPreTHYCCKOM M MUIEBON OE30MaCHOCTH, 1
Pa3BUTUN MEIUIIMHBI
[IpencraBnenust 06 0OMIMX HAYIHBIX

32 MIPUHIIUIIAX POMBIIIIEHHOTO MOTY4YEeHUS 1
BKHEHNIINX BEIIECTB

33 YenoBek B MUpE BEIIECTB U MAaTEPHAIIOB 1

34 XuUMHS ¥ 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






